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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-r0 BEKA, MHOTHie 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:
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“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-

B I[TOCJIEJHUE JECATUJIETUSA HA ITVIAHETE 27



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

44 DE INVESTIGATIONE TEMPORUM



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).

54 DE INVESTIGATIONE TEMPORUM



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.

68 DE INVESTIGATIONE TEMPORUM



[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-
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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-
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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.
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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-
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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;

DE INVESTIGATIONE TEMPORUM



— [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;
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— 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-
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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.
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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 MHTepIipeTaLys TOH-
KO CTPYKTYPBbI SHEPreTHUeCKUX CIIeKTPOB, XapaKTepHOH [y HbIHeLl-
Hell ucropuueckod smoxu. To ecTh ykasaHHasl CUCTeMa CYIleCTByeT
TOJILKO B BOOOpa>KeHWH COBPeMeHHBIX JIF0flel KaK CHHTe3 MOAXOASIINX
OITMCAHUM MaTepUalbHBIX 00BEKTOB U SIB/IEHUH, OOIIEeNPUHSITLIX B Ha-
yase 21-ro Beka.

Wmes: apyroli nepeueHb OOIIENPUHATHIX OMUCAHWUN MaTepHaIbHbIX
TIpeIMeTOB U SBJIEHUH, Moau OyayT “BU/IeTh” UHYIO CUCTEMY “MaTepH-
abHBIX” HOCHUTENeH Hac/leACTBEHHBIX Mpu3HakoB. Ho 310 Oyger mpo-
CTO ellé o/fHa MHTEPIIPeTAaLVsl TOW JKe 3Hep2oCneKmpanbHOU cucmembl
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Hacne008aHusl, KOTopast sIB/SIeTCs] eJUHCTBEHHbIM UCTOYHUKOM 3THUX U
BCeX APYTUX BO3MOKHBIX MEHTa/IbHBIX (MaTepua/bHbIX) UHTepIpeTa-
LM MexaHU3Ma Iepefaud Hacje[CTBEeHHbIX NIPU3HAKOB OT IOKOJIEHUS
K [TOKOJIEHUIO.
OMIIBIOTEPHASI TEPMUHOJIOTMSA JIyyllle BCero MOAXOIUT [
00BSICHEHHS TeHeTUKH U Hac/IeZlOBaHHS.

OHeprocrekTpaabHas KpUBasi, YHUKa/IbHas1 [JIs1 K&XKJ0ro SHepreTu-
YeCKOTO CTeKTpa, MpejCcTaBisieT co00d UaCTOTHYIO KPHBYIO, KOTOpas
I/IaBHO OXBaTbIBAeT BCE UACTOTHbIE MUKU U BMaJUHbI 3TOTO CrieKTpa. B
TO ’Ke BpeMs YaCTOTHbIe ITUKU U BI1aJJUHBI SBJISIOTCS 3/1eMeHTaMu KO0/,
3a710)keHHOro B criekTpe. CrefjoBaTe/IbHO, Ka)K[as 3HeProcreKTpasb-
Hasi KpUBasl SIB/IsSIeTCSI IPOCTO “aHasioroBLIM INpeficTaB/leHHeM” COOTBET-
CTBYIOLLIETO SHEPrOCMEeKTPATbHOTO KOJA.

OHeprocreKTpasbHLIA KO, 3a/I0KeHHBIM B JF000OM 3HepreTuye-
CKOM CITeKTpe, SIB/IIeTCs LMGPOBBIM. JTO MOC/Ie[0BaTeIbHOCTE pas-
JIMUHBIX YaCTOTHBIX MMKOB W BIAJIMH CIIEKTPa, KOTOPble UrParT pOJb
JVCKPETHBIX “TeKCTOBBIX CUMBOJIOB” WM “My3bIKa/JbHbIX HOTHBIX 3Ha-
KOB” W CrpYIITUPOBAHBLI B IIeMouku (MH(popMauyoHHble 6510Ku). To
€CTb HeprocreKkTpajbHbIA KO/ aHaJoTuueH UCXOOHOMY KOOY KOMNbIO-
mepHbix npoepamm. B UacTHOCTH, S3HEProCreKTpaibHbIA KO, YHUKAJIb-
HBIH /151 KaXKI0H 610/I0rnueckoi 0cobu, eCTh HA UTO UHOE, KaK UCX00-
Hblll KOO 3ToM ocobu. [IpyrvMH CJ0BaMH, Kaxkaas Ouosioruueckast
0co0b Kak MarepHanbHOe Teslo TpeJCTaB/sieT CO00H KOMNbIomepHyo
npozpammy, KoTopasi KOMIUIMPYeTCs ¥ BBITIOHIETCS B BOOOpa)KeHUH
HabsmoziaTenst B TepMUHAX OOILENPUHSATHIX OMMCAHUN “MaTeprabHbIX”
00BEKTOB U SIBJIEHHH.

®dakTUUEeCKH, BbIIIIeCKa3aHHOe sBsseTcs “IidpoBoi GopMynipos-
KON~ yTBep)KJeHUsi O TOM, UYTO WHAUBUAYyalbHbI 3HEpreTUUecKUit
CrieKTp (HeprocrieKTpasbHas KpHBasi) Kaxoi OHosiornyeckoi ocobu
orpefesisieT BCe eé Hac/jae[CTBeHHbIe YepThl, BK/IOUast eé BPOXKJEHHbIe
TICUXOTIOBeZIeHUeCKHe XapaKTePUCTUKH 1 CITOCOOHOCTH.

B sTom mipoiiecce uenogeueckuli mo32 BBITOJHSET (HYHKIUIO UH-
mepnpemamopa KOMNUAUpyouje2o mund, KOTOPbIi KOMIUIUPYeT UC-
XOJHBIN KOZ, TIO/Iy4YeHHbIH OT APYrMX CTYCTKOB 3HEPIMM, B IIPOrpamMM-
Hble (paiisibl 3amMcaHHble Ha “MaTepHUasbHbIe” HOCUTeNU UH(OpMALUH.
B cnyuae Guonoruueckux o0BEKTOB TaKUMH “MaTepHaIbHBIMUA” HOCH-
TeJSIMM  SIBJISIIOTCSL OMpe/ie/IéHHble L|e[IOUKM OPraHUYecKUX MOJIeKyJ,
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COCTaBJISIIOLLUX UX MaTepuasbHble Tena. B fanbHeliieM Mbl Ha3biBaeM
TakWe IeIOYKU OPTaHUUeCKWX MOJIeKysl 6uogaiiiamu 1o aHajoTuH C
rporpaMMHbIMU (aiisaMy, 3aryMCaHHBIME Ha >KECTKUNA UCK KOMITBIO-
Tepa. ECTb /IBa OCHOBHBIX THIa OHOQaiinos:

1. VICNOJHAEMBIE BUO®AMIIBI. OHU COfleprKart:

— “Ha3BaHus” GMOIOTUYECKUX OPTaHHU3MOB, T.e. UX KJIaCCH-
(hUKaLMIO COTJIaCHO OOIIEeNPUHATOMY CIHCKY BCEX JPYTUX
OMO/IOTHUECKUX OPraHU3MOB;

— MHcnonHseMble MHCTPYKUMU [/ OCHOBHBIX ‘“‘Marepyasib-
HBIX” TIPOIIECCOB, MPOTEKAIOIINX B OMOJOrMUECKUX Opra-
HM3MaxX Ha BCeX YPOBHAX MacmTaba, BKIIOUUTETBHO
BILIOTb [JO MOJIEKYJ/IIPHOIO YPOBHS, KOTODPbIE OIpefesstoT
WX poxzaeHue, (yHKLIMOHUPOBAHWE, pa3BUTHe, Pa3MHOXe-
HUe, CMepTh U T.[.;

— bBa3el maHHBIX omMcaHUM (OuHamuueckue OubAUOMEKU)
HEOOXOJMMBIX “MaTepUa/bHLIX” 37IEMEHTOB BILIOThH [0
MOJIEKY/IIPHOTO yPOBHS Ji/I1 IIPaBU/ILHOTO BBIIIOJIHEHUS
BBIIIIEYKA3aHHBIX WHCTPYKOWHA. B uacTHocTH, 3Tu 6asbl
JAHHBIX COJIEPXKAT OTMUCAHWs OCHOBHBIX CBOMCTB OHOIOTH-
YeCKMX OPraHM3MOB, TAaKMX KakK UX Hac/e/CTBEHHbIE uep-
Thbl, B TOM UMCJle, UX BPOXK/AEHHbIE IICHXOIIOBeJeHUeCKre
XapaKTepUCTUKH, CIOCOOGHOCTH U T.A. OTH 0a3bl JAaHHBIX
orMcaHuil HeoOXOUMBI 111 HOPMAabHOTO (YHKLIHOHUPO-
BaHUSI OWOJIOTMUECKHUX OpPraHW3MOB U, CJle[JOBaTe/lbHo,
BCer/ia BbI3bIBAETCSI UCTIOJHSEMBIMA NHCTPYKLUSIMU;

2. BUBIMOTEYHBIE BUO®AIIBL (cmamuueckue 6ubauomeku). OHH
coJiepxkar:

— bBa3bl ZjaHHBIX OMUCaHWil BCIIOMOraTe/bHbIX “MaTepuasib-
HBIX” 3/IeMEHTOB OMOJIOTHUeCKUX OPraHU3MOB;

— bBa3bl JaHHBIX UCIIOJIHSEeMbIX UHCTPYKLUH AJis BCIIOMOra-
Te/IbHBIX ‘“MaTepUanbHbIX” MPOLECCOB. JTU BCIIOMOra-
TeslbHble HCIOJIHseMble MHCTPYKLUMH U OINHWCaHUs TIpU
HeoOXOZMMOCTH BBI3LIBAIOTCSI WHCTPYKLMSMH, XPaHSIIU-
MUCS1 B UCTIOJTHSIeMBIX Ouodaiinax.

Tenbl, T.e. cneuyduryeckre dparmedTsl Moekynbl JJHK, koTopbie
COCTOST U3 1ieroyek 6osiee MeKUX OpPraHUUeCKUX MOJIEKYJT (HYK/IeOTH-
[IOB), SIBJISIIOTCS, TAKUM 00pa3oM, ucho/HsemMbiMu buogatinamu:
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— T'eHbl, KOTOpBIe XpaHAT Hac/le[CTBEHHbIe NPU3HAKU U Iepefa-
10T (MaTepHaIM3yloT) UX, COCTABJISAIOT JIWIIL HEOO/BIION Tpo-
LIeHT BCeX FeHOB, cofieprKaluxcs B MoJjiekyse ITHK;

— MHorue TeHbl BBHIOJHSIOT ApPyrUe BCIIOMOTaTesbHble (QYHK-
LY, HarpyuMep, BocripousBogar csoro IHK u T.4.;

— BosbumHceTBO TeHOB Mosekysibl [THK He MposiBAsitOT HUKaKoM
aKTUBHOCTH, NTO3TOMY OCTAOTCSl aCCUBHBIMU. ['0BOpSI Ha sA3bI-
Ke KOMIIBIOTEPHBIX TPOTPAMM, 3TH HCIIOJHsSIeMble OUO(aiibI
HUKOT/Ia He 3amyckaroTcsi. VX moreHUManbHble QYHKIMA HEen3-
BeCTHbI COBPEMEHHBIM yU&HbIM.

CootBetcTBeHHO, Mosekyabl [THK — 3710 nanku ¢ 6uocpaiinamu.
OHu cofiepskaT UCTIo/HSAeMble Ouodaiine! (TeHbl) U 6ubMoTeuHbIe GHO-
¢aiinbl (HekoTopkle Apyrue ¢parmenTs! [JHK). Xpomocombr — 310 3a-
apxuguposaHHble nanku ¢ buocpaiinamu (apxusel Mosiekyn JHK). Xpo-
MOCOMBI PacriojIOXKeHbI B s/[pe K/IeTKH, a cBoboaHast [THK pacrionoxe-
Ha B pa3/M4HbIX OpraHe/lax KieTKW (MUTOXOHZPUAX U IUIACTUAX).
Ectb pasnble TuIbl XpoMocOM. OHM 0T/IMYal0TCS TUIIAMU YTIaKOBKH I1a-
nok JJHK aHasornuHo nankawm c ¢aiiiamMy Ha KOMIIbIOTepe, YIIaKoBaH-
HBIM C IIOMOLIBIO Pa3HBIX apXUBATOPOB.

Wtak, Wcnosnb3ys s3bIK KOMITBIOTEPHBIX TPOrpamMM, Mbl MOXXeEM
OOBSICHUTh TakWe Ba)KHble TEPMHUHBI Te€HETHKH, KaK 2eHomun, ¢eHo-
mun, 2eHOM 1 2eHO(POHO.

EHOTHIN OMOJIOTHYecKoil 0codu — 3T0 Habop TOJBKO TeX WCIIOJI-

HSIEMBIX OMOQaliIoB U OUOMHUOTEK, COEPIKALIMXCS B €€ MOJIEKY-
nax JHK (mankax c 6rodaiiniamu), B KOTOPBIX XpaHWTCS HH(OpMaLyst
000 Bcex eé HaCe[CTBEHHbIX UepPTax, TAaKUX Kak eé “skcrepbep”
(BHEIIHUM BUJ, U KOHCTUTYLIUS TeJsa), BPOXKJEHHBIe TICUXOTIOBe/[eHYe-
CKMe XapaKTepUCTHKH, CIIOCOOHOCTH U MpeArnouTeHus. JIpyrumu cio-
BaMH, TeHOTHIT OHUOIOrHUecKol 0coOU — 3TO npoepammad, COCTOSILast
TOIBKO W3 KOOUpylowux buogpaiinos, comep>Kaluxcs B eé MOIeKy/ax
OHK (mankax c 6uodaiiiamu), v mepefarolnx eé HacjaeJCTBeHHbIe
YepThl, B OT/IMUME OT APYTMX HeKooupyrowux buocgpailios, Takke co-
Jepxamuxcs B eé THK.

Koaupytoiire 6uodaiinel — 310 He Bce 6uodaiinet JHK, nmoromy
YTO, KaK M MHOTHMe KOMITbIOTepHble NPOrpaMMebl, cojepkaliye ¢par-
MEeHTBI yCTapeBlilero u 3abpouieHHoOro mporpaMMHoro kKoza, JHK co-
JIeP’)KUT MHO>KeCTBO O1o(aiiyioB, KOTOphle HUKOT/Ia He HCIO/b3YHOTCS
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IUIi TeHepUpOoBaHUs OWOJOTMYeCKWX OpraHu3MoB. Hekoaupyromme
“MycopHbIe 6MO(ai/BI” COCTABIAIOT OOMBITUHCTBO B yitoboii [THK u He
SIBJISIFOTCST 37IeMeHTaMy TeHOTUIIA, XPaHSIILerocs B Heil.

To ecTb roBOpst TEpMHUHAMY HEPrOCIIEKTPAILHOTO KOZA (MCXOAHO-
ro koza OuodaiinoB), Guodaiiibl reHoTUna 6HOMOTHUECKON 0cobu
CKOMITU/IMPOBAHbI TOJILKO U3 TeX 3/IeMEHTOB UCXOAHOTO Koja (TOJIBbKO
TeX YaCTOTHBIX MUKOB U BMaJuH) eé SHePreTUUecKoro CrieKkTpa, KoTo-
pble KOOUPYIOT eé HacseZICTBeHHble YepThl. [Ipyrve, “mMyCcopHbIe” yac-
TOTHBIE TIMKH U BIAAVHBI B €€ SHepPreTUYecKOM CIIeKTpe SIBJISTFOTCS
HCXOJHBIM KOZIOM “MyCOpHbBIX 6urodaiiioB” B eé [THK.

EHOTUI OHOJIOTMYeCKOW 0cobu — 3TO MOJHBIA Habop u306pa-

JKeHUH, Ha3bIBaeMBIX “MaTepHalbHBIMU” 00BEKTaMU U STBJIEHUS -
MU, KOTOpbIe TeHEPUPYIOTCSI BO BHELLIHEN cpejie POrpaMMOM reHOTHIa
3TOM ocobu. [pyrumu cioBaMu, eé ¢heHOTUTT — 3TO BBIBOJ, TIOJTHON Ha-
ClieICTBEHHOW WH(OpPMAI[UH, 3a/I0)KEHHON B MCXOJHOM KOfie (9Hepro-
CTMIeKTPaJbHOM Ko/le) 6rodaiisiop eé reHoTuria, Ha “3kpaH” Boobpaxke-
HUs HabmogaTens, T.e. B MUp 00pa3oB, Ha3blBaeMbIX “MaTepuasbHbI-
MU~ 00BbEKTaMU U ABJIEHUSIMU.

Takum 06pa3om, UTo KacaeTcs yirofiel, peHOTHUI YesioBeKa BKIFOYA-
eT ero (u3n4yecKoe TEJI0 CO BCEMU €r0 WHAWBUAYaTbHBIMHU JIeTaJISIMU,
€ro BPOXK/IEHHbBIE NICUXOTIOBEJIEHUECKUEe XapAKTEPUCTUKU, CIIOCOOHOCTH
Y TIpeANOUTeHHs, a TakXe BCe MPOU3BOJAMMBIE UM ‘“‘MaTepuasbHble”
o0bekThl. Hampumep, Bce pe3y/bTaThl MPOU3BOJCTBA U TEXHUUECKOU
JlesiTeJIbHOCTY YesioBeKa, BKJ/IIouasi TPAaHCIOPT, TeleKOMMYHHKAal[MOH-
Hble YCTPOWMCTBa, 371€KTPOHHbIE YCTPOWCTBA, TPOMBILLJIEHHbIE OTXOZbI
U T.I. SIBJISTIOTCS HEOTHEMJIEMBIMU YacTsMH (DeHOTHIIA COBPEMEHHOTO
yesioBeKa Kak TUTIMYHOTO TIpeJCTaBuTe st Orosiorudeckoro Buga Homo
sapiens. 3TO TIOTOMY, UTO BCe 3T 0OBEKTHI He CyIeCTBYIOT B [Iprpoe
0e3 CBSI3M C COBPeMeHHBIMU JIOAbMH. Hampumep, B suTepaType 1O
TeHeTHKe 4acTO YIIOMHHAETCs TIPUMEp TOTo, YTo 6006poBast IJIOTHHA SIB-
JISIeTCST HeOThEMJIEMOM YacThio eHOTHTIAa 60Opa, MOTOMY UTO B OTCYT-
ctBre 600poB OHa He BcTpeuaercs B [Ipupoge.

EHOM OHMOJIOTMUEeCKOro BHW/la — 93TO TIOJHBIA Habop Bcex OHO-
(daiinoB (KOAUPYIOIUX W HEKOJUPYIOIINX), KOTOpbIe SIBJISIOTCS
obmumu At mosekyn JHK (mamok 6uodaiiioB) Bcex ocobeli 3TOro
BuAa. B wacTHOCTH, Kozupyromue Guodaiiiel, IpUHAZJIEKAIHe TeHo-
My BH[A, XpaHIT UHPOPMAIMIO TOMBLKO 00 0OIMX Hac/e[CTBEHHBIX
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TMpU3HaKaX, XapaKTepHBIX A/ ocobeil sToro Buzia. CiiejoBaTesbHO, re-
HOM BH/Ia XapaKTEPU3yeT 3TOT BHUJ B I€JIOM, a Kaxkaas 0cobb 3TOro
BHU/Ia UMEET CBOM COOCTBEHHBIE UePThI B BH/I€ BapUAL[Uii WU OTK/IOHE-
HHI OT 3TOro 06IIero CrucKa.

EHO®OHJI — 6oJiee obiriee MoHsATHe, UeM reHOM. I'eHodoH 61o-

JIOTUYECKOTO BHZIa — 3TO TOJIHBIHA HabOp BCeX KOAUPYIOIIUX U He-
KOJIUPYIOLIMX OMOMaiiyioB TUTIOC 6ce ux UHOUBUOydabHble 8apuayuu u
OMK/IOHeHUs1, KOTOpbIe coziepkarcsi B Monekynax JTHK (mamkax Gwo-
(aitsioB) Bcex ocobeit storo Buga. To ke camoe ¥ C reHohoHAOM 6HO-
JIOTUUECKOW Tomy/siiuy. TTomyssitiusi — 3TO rpymnmna OUoI0ruuecKrux
ocobeli 0HOTO M TOTO e BHU/A (T.e., BCe OHU UMEIOT OJJUH U TOT XKe re-
HOM), KOTOpbIe [IJTUTe/TbHOE BPeMS )KUBYT Ha OfHOH Tepputopuu. Crie-
JloBaTesbHO, reHO(OHA OHMO/IOrMYecKoro BHUZA BK/IIOYAaeT TeHO(OHZ
BCEX MOMYJIALMI, MPUHA/IEXKAIINX K 3TOMY BUJY.

[IpyTuMu CI0BaMM, 2eHOM BUZia — 3TO NPO2PAMMA, XPAHSIIAsCS B
mosekynax JTHK (marnkax 6uodaiinioB) Kaxmon 6rosmoruueckoii ocobw,
TIPUHAZJIeXallel K 3ToMy BUJY, U TlepeJjatoliiasi Bce YepThl, XapakTep-
HbIe JJIs 3TOrO Buza. ['eHOM Kak mporpamma BK/IIOUaeT B cebst Kak KO-
IUPYIOIIWe, TaK U HeKogupytoiue 6uodaiinet manok [JHK, HO To/bko
Te, KOTOpbIe SIBJISIOTCS OOIIMMU [ijisi Bcex ocobelt storo Buza. I'eHo-
¢hoHO B6HOJIOTMUECKOTO BH/ja — eIl OfiHa npo2pammd, bosee CI0XKHast
yeM TeHOM: reHO(OH/ BK/IIouaeT B cebs Bce Guodaiiibl reHoMa U BCe
VX Bapuallvi U OTK/JIOHEHHUs, KOTOPble MOXKHO HalTH y BCeX OUOIoru-
yeckux ocobeli 3toro Buga. Takum obpa3om, mporpamma reHogoHza
repeiaéT He TOJIBKO BCe TIPU3HAKY JIAHHOTO BH/ja (KaK reHOM), HO U BCe
VX UH/UBU/ya/IbHbIE BAPUALIMU U OTKIOHEHUSI.

B TepMHHax 3HEProCreKTpaJbHOrO0 Koja (MCXOAHOTro Koja Ouo-
(aiinioB) 6uoghaiinbl eeHoma GUOIOTMUECKOTO BHA CKOMITH/IAPOBAHBI
13 BCeX TeX 3JIeMeHTOB UCXO/IHOT0 Ko/ia (TeX 4aCTOTHBIX MUKOB U BIa-
[IUH) ero SHepreTUYecKOTO CIEeKTPa, KOTOphIe SIBJISAIOTCS OOIIMMU ISt
BCexX ero Ouonornueckux ocobeil. buogpaiinbl eeHogpoHda Guonoruue-
CKOTO BH/la — 3TO OHMOdaii/bl ero reHoMa IUTFoC 6Uodaiisibl, CKOMITH-
JIMPOBaHHbIE U3 3JIEMEHTOB MCXOAHOI0 KOo/ia (UaCTOTHBIX MUKOB U BIa-
[IWH), YHUKAJBHBIX /IS KaKI0W ero Ouooruueckoil ocobu. JIpyrumu
CJIOBaMH, UCXOJHBINA KOZ reHO(MOH/a BUA WU MOMYJIALMA TIpe/iCTaB-
JsieT coO0M CyTepro3uIII0 BCEX YAaCTOTHBIX MUKOB M BMAAWH (UCXO[-
HBIX KOJIOB) YJHEPTeTUUeCKUX CITIEKTPOB BCEX ero 0Cobei.
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M TOro. UenoBeueckuii MO3r CpaBHUBaeT UH(MOPMAL[HIO, 3aKOTUPO-
BaHHYIO B 1[e[TI0OYKaX CTPYNIUPOBAHHBIX MUKOB W BIIAZIMH JHEpre-
THUUECKUX CIIEKTPOB (T.e. B SHEPrOCIIEKTPAILHOM KOJie) Hab/H0jaeMbIX
CTYCTKOB 3HEpPIuH, C OOILEeNpUHITBIMA OMUCAHUSIMH OUOTOTHUECKUX
0OBEeKTOB. 3aTeM, Ha OCHOBe HEProCreKTpaqbHOrO KoJa, IEeHTUDH-
LIMPOBAHHOTO KaK KOJ OMOJIOTMUeCKUX OOBLEKTOB, UeJI0BEUECKUH MO3T
CO3[26T BUPTYaJIbHBIE M300paskeHUs1 “MaTepUabHBIX HOCHUTeNei” 3To-
ro KOZla Ha “IKpaHe” ueioBeuecKoro BOOOpaKeHHsl. TH BUPTYalbHbIe
n300pakKeHUs TIPeCTaB/IsTIoT Co00H HyK/IeoTHAHBIE 1ieru (6uogailibl,
HarpuMep, r'eHbl), CrpyImMpoBaHHbie B Mojiekyssl JJHK (nanku ¢ 6uo-
¢aiinamu) v XpoMOCOMBI (apXusuposaHHble nanku ¢ buogaiinamu). To
€CTh TPY TIOLIArOBOM 3aITyCKe UCNOAHSIeMblX NPO2PAMMHBIX buogatiiioe
(T.e. TEHOB) OHU CO37AIOT BUPTYaJIbHBIE U300paskeHUsT OHUOIOTUYeCKUX
00BeKTOB (OITATH ke, Ha “5KpaHe” uesoBeueckoro BoobOpaxenwus). B To
’Ke BpeMs TeHOTHIT OH0/IOrHUYeCcKOi 0coOU, reHOM BH/ja, a TaK)XKe TeHO-
(hoH/| TIOTYJISLIMK WK BUJA TIPEJICTaB/ISIOT COO0M npoepammbl, COCTOSI-
IIYe U3 Takux 61oGaiiyioB, a UMEHHO:
[CEHOTWIT 6HO0THYeCKON 0c00U — 3TO Npoepammad, KoTopasi reHe-
pupyeT (MaTepuanmu3yeT) ece eé HacaeOCmMeeHHble uepmbl, Ta-
KUe KaK BHEITHWY BUZ Y KOHCTUTYLIUS TeJla, BPOXKJEHHBIE TICH-
XOTIOBe/IeHUeCKHe XapaKTepPUCTHUKH, CTIOCOOHOCTH, TIpeArouTe-
HUS U T.J. JTa TIporpaMMa COCTOUT TOJBbKO W3 KOJUMPYIOIIKX
6uodatiinoe, cogepxkamuxcsi B Mosekynax JTHK 6Guonoruue-
CKol ocobu (mankax c eé 6uodaiiiaMu), B OTIMUKE OT APYTUX
HEKOJVPYIOIIUX “MyCOpPHBIX OHMOMaiiioB”, Takke coepa-
muxcs B eé [THK;
@DEHOTUI OMOIOTHUECKON OCOOU SIBJISIETCS pe3y/Abmamom 8bInos-
HeHUsl NPO2PaMMbl eé 2eHomunda — 3TO TIO/HBIM Habop Bcex
Tex “MaTepua/bHBIX” 0OBEKTOB U SIBJIEHHH, KOTOpble reHepH-
PYIOTCSI POrPaMMOLi eé TeHOTHIIA, T.e. TIOJTHBINA BLIBOZ, ero Ha-
C/leICTBEHHOM MH(pOpMaLuM B MaTepuaibHbId Mup. PeHoTun
YesiOBeKa BK/IIOUAeT ero (pu3ndeckoe Teyio, BPOXKAEHHBIE TICH-
XOTIOBe/IeHUeCKHe XapaKTepUCTHUKH, CIOCOOHOCTH U TIpeJIio-
YTeHUsl, ¥ BCE ITPOU3BO/IMbIE UM “MaTepHasibHbIe” 0ObeKTHI;
T'EHOM OHOIOrHMUYeCcKOro BUJa — 3TO Npoepammd, KOTopasi TeHepH-
pyeT (MaTepHanM3yeT) 8ce Uepmbl, XapakmepHble 051 buoa02U-
ueckux ocobeli 3mozo euda. IlporpaMmma reHOMa COCTOWT W3
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KOIUPYIOUMX W HEKOAWPYHomUX OuodailioB TeX MOJeKy/
JHK (martox ¢ 6rodaiinamu), KOTOPbIe SBSIOTCSA OOIUMU [IIst
BCex OMOJIOruUeckux 0cobelt 3Toro BU/a;

T'EHO®OH] 6MOIOTMYECKOT0 BHUA — 3TO MpOrpamMMa, KOTopasi re-
HepupyeT (T.e. MaTepUa/IU3yeT) 8ce Uepmbl, XapakmepHble O/
0daHHo20 8uda (MoJobHO TeHOMY), a TaKXKe 6ce UX gapuayuu u
OMK/IOHeHUsl, KOTOPble MOYKHO HaWTH y BCeX OMOJIOTHUeCKUX
oco0eif 3TOTO BHA. OTa MporpaMMa COCTOUT U3 6rodaiiios re-
HOMa 3TOTO BUJA, a TAK)XKe BCeX TeX OHoGaiisioB, KOTOpbIE SIB-
JISIFOTCSI  YHUKAJbHBIMU JI7IsT  OMOJIOTHUECKUX 0Cobell 3Toro
Buzia. CKa3aHHOe BbIllle CIpaBeJyIMBO U A TeHO(OHa KOH-
KPeTHOU TOMyJIALMKA KaKOT0-TO BU/A. EAMHCTBEHHOE OT/IMUHE
COCTOMT B TOM, UTO 3Ta TNpOrpamMMa BK/OUaeT B cebst 6mo-
(aiinbl, yHUKaIbHbIE TOJIBKO [1/1s1 9TOU MOMYJISLIUN.

To ecThb M00O0I UeOBEK KaK MaTePUaIbHOE TeJIO, a TAKXKE BCE ero
CrOCOGHOCTH U TIOCTYINKHU SIBJISIFOTCST Pe3y/IbTATOM BBITMOJHEHHST €ro
JIMYHOHN TIPOTPaMMBI, 10JJ00HOI KOMIIBIOTEPHBIM Tporpammam. Vicxof-
HBIY KO/J| 3TOU MPOrpPaMMbI 3aKOIMPOBaH B LIETIOYKAX YAaCTOTHBIX MUKOB
Y BIa/IVH SHEPTeTUUeCKOT0 CTeKTpa ero SHepreTudeckoro tena. bosee
TOTO, BCE Ue/IOBeUeCKHe MOMYJIALUN, a TAKKe BeCh BWJI, HAa3bIBAEMbIi
Homo sapiens, sIBJSIIOTCSI Pe3y/IbTATOM BBITIOJIHEHUSI COOTBETCTBYIO-
IIMX TMPOrpamM, 3aKO/JMPOBAHHBIX B UE/JOBEUECKOM 3HEepPreTHUecKOM
criekTpe. To ke camoe W CO BCEMH [IPYTMMH OHONOTMUYeCKUMH CYILje-
CcTBaMH (PaCTeHUSIMM, JKMBOTHBIMH, MHUKDPOOPTaHM3MaMM) U HMX acco-
LMALIMSIMU: BCE OHU TIOPOKAAIOTCS (MaTepPUaM3yIOTCS) COOTBETCTBYIO-
[IMMU TIPOrPaMMaMH, 3aKOIMPOBAHHBIMU B JHEPTeTHUECKUX CIEKTPAax
WX SHEPreTUYeCKHX TeJl.

ITo 3Toit cxeme co3/aHbI abCOIOTHO BCe MaTepHabHbIe 00BEKTHI B
ITpupoge, a He ToNBKO OuosOrHUecKre cyiiectea. Ho B cityuae Hebuo-
JIOTUYECKUX 00BEKTOB, CKa’KeM, MUHEPAJIOB, UCXOAHBIN KO/, 3a/I0KeH-
HBIY B X YHEPreTHUYeCKUX CIIeKTPax, NMeeT KakKue-TO Apyrve MaTepH-
aybHBIe HOCHTe uH(opManyy, a He 61uodaiibL.
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TToJIE BOOBPAXKEHUSL

3 TO — ®U3NYECKOE IIOJIE, KOTOPOEe TCHUXO0JI0rMYecKu CBS3aHO C
MaTepHaIbHBIM OpraHOM JIFOOOro uesioBeKa, a TakKe BCeX T03BO-
HOYHBIX U OOMBIIMHCTBA 6GECIIO3BOHOYHBIX >KUBOTHBIX, Ha3bIBa€MbIM
Mmo32om. TTone BoOOpaXKeHHsl KaXK/I0T0 UHAUBH/YaJIbHOTO HabmoaaTelis
— 3TO €ro “JIMYHBIM 9KpaH”, Ha KOTOPOM OH BUJWT BUPTYya/bHbIe N300-
pakeHUs, Ha3bIBaeMble “MaTeprasbHBIMU’ 00BeKTaMH U SBJIEHUSIMU, B
3aBUCUMOCTH OT TOT'0, KaK ero Mo3r “BUJUT” 3HeProoOMeHbI SHepPreTH-
YeCKOr0 MUpa. JTO OJHO U3 Hanbojiee WHTEPECHBIX, HO MPAaKTHUECKH
Heu3BeJaHHbIX HaTpaB/IeHUH MCCIefoBaHui it 6uodusmka. ITo 3ToM
TIPUUMHE Balll TIOKOPHBIA C/yra MOKa YTO MOXeT OOBSICHUTH TOJIBKO
OCHOBBI 3TOTO TIpoLiecca “BUieHUs”.

YToOBI OOBSCHUTL BBIMIEYNOMSHYTHIN IpoLiecC “BHEHHUS’, HaM
HY)KHO MOHSTb CJIe[[yIOLINUI TePMUH:

Co3HAHME. Kak 00BSICHSIOCH BBIIe, HACTOSIIWNA MUP — 3TO MUP
sHeprui. OOBEKTbI SHEPTeTUUECKOT0 MUPAa — 3TO (hparMeHThI
pacripesie/IéHHOM SHEPryuM, OKOHTYDeHHbIe NajieHueM IUIOTHO-
CTU TIOTPAHUYHBIX 3HeproobmMeHoB. Kaxkapbiii (parmMeHT pac-
Tpe/ie/IEHHON  SHEPrMH  XapaKTepu3yeTcsl SHeproodMeHamu
BHYTPHM HETO, YaCTOThl KOTOPBIX CO3/al0T YHUKAJIBHBIN CIIeKTP
ero kosiebanuii (ero sHepeemuueckuli cnekmp). B pesysbrare
3TOTO Ka)K/IbIM Ue/IOBEK B SJHEPTeTHUECKOM MHpe, KakK U JIFo0oi
Ipyroi sHepreTnueckuii o0bekT B IIpupoje, IpeACTaBiseT
co00li HEKWM CTyCTOK 3HepruM (ero sHepeemuueckoe meso)
TUTIOC TI0JIe KoeOaHuii 3TOr0 SHepreTHYecKoro Tesa, Ha3blBae-
Moe co3HaHuem uenoeekd. COOTBETCTBEHHO, CO3HAHUe M0O0ro
obwekTa B IIpupose — 3T0 To/ie KojnebaHW ero sHepreTyuye-
CKOTO Tesa.
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[TnaHeTa 3eM/s1 B 3HEPreTUYECKOM MHPe TOXKe — CTYCTOK SHEepruH
IUTIOC TI0Jie KOyieOaHWii 3TOr0 SHEeprocryctka (Co3HaHHe TUIaHeThI).
Muamna3oH yacToT KosiebaHUi SHePreTHUeCKOrO Tejla Ue/ioBeKa JIEXKUT B
BepXHEM /lMara3oHe 4acToT KojebaHui SHepreTHuecKkoro Tesa TijiaHe-
Tol. IHBIMU C/10BaMy, 4esiOBeuecKoe CO3HaHWe INPUHAJJIeXUT K BepX-
HEMY YaCTOTHOMY AWaria30Hy CO3HaHMsA TaHeThl. Ciabble 3/1eKTpH-
YyecKWe UMITYJIbChl B fuamna3oHe 0—24 I', perucTpyvpyeMble B MO3Ty
yesioBeKa C MOMOLIbIO 3/1eKTposHLedasorpada, sBJSIOTCS UL HU3-
KOYaCTOTHBIM “MaTepHaibHbIM 5X0M” paboThl CO3HAHUS Ye/IOBEKa; OHU
He 0TOOpakaloT BeCh CIEKTP UeJI0BeUeCKOro CO3HaHMSI.

T'oBopsi sA3bIKOM OHOU3MKH, CO3HAHWE Yes0BeKa, T.e. ToJie KO-
nebaHi ero 3HEPreTHYecKOro Tesia, BBIMOIHSIET PO/b CNeKmpanbHO-
uacmomHoz20 (uabmpa sHepeemuuecko20 Mupd, Onpejiefisitollero, Ka-
KHe 00BeKThI SHEPTeTHUECKOT0 MHpa /Il HEro “CYIIeCTBYIOT”, a KaKue
ocTaroTcs “HecyiecTByronmMKu”. VTak, Korja K Hab/IFoAaTe o TIpHUX0-
[T CHUTHAJBI OT IPYTMX SHEPreTHUeCKUX O0OBEKTOB, TOMBKO Te M3 HUX
TIOTJIOLIAI0TCSL €r0 SHepreTUYecKUM TesloM, YacTOThI KOTOpPOro Iomna-
AT B YAaCTOTHBIM JMaria3oH KojiebaHWN ero 3HepreTH4ecKoro Tesa
(uacTOTHBIN TUana3oH ero co3Hanus). CUrHasbl 60/iee HU3KUX WH BbI-
COKMX YaCTOT He BJ/IMSIFOT Ha ero SHepreTHUecKoe Tesio; B pe3y/bTaTe
3TOr0 IHEpPreTUYecKue 0OBEKTHI, KOTOPble UCIYCKAld TaKUe CHUTHAJIbI
6osee HU3KOM WK GoJlee BHICOKOM YaCTOThI, OCTAFOTCS J/1s1 3TOTO YeJio-
BeKa “HeCyIlecTBYIOLUMHU” .

O3l ! Er'O IJIABHBIE ®YHKLMUA — 5TO C/e[ylollee, YTO HaM
He0OX0ZMMO MOHSTh.

OG6paruTe BHIMaHWe, YTO BHYTPH SHEPTeTHUECKOTO TeJIa UeioBeKa,
KaK ¥ BHYTPH SHepreTHuecKoro Tesa Jiroboro Apyroro 6Moa0ruyeckoro
ob6bekTa, HET “OpraHoB”, MoJ0OHBIX OpraHaM ero MaTepUaJbLHOro TeJa,
a eCTb TOJbKO BHYTPEHHHe CI'YCTKW SHEPIUH pas3/iMYHOM IUIOTHOCTH.
OTU BHYTPEHHHWE CTYCTKUA SHEPrUH, CBEeTSIIMecs UX creluduyecKumu
SHeprouBeTaMy, T.e. “MUrarolide” Ha CBOMX CrelU(UuUecKux Criek-
TPaJbHBIX YacTOTaX, OOMEHWMBAIOTCS SHEPrOINOTOKaMU C BHEIIHEH
SHepreTMYecKoil cpefloil 3a mpefenamMyd ero 3HepreTUUecKoro Teja U
Jpyr C ApyroM BHYTPU Hero B COOTBETCTBUH C 3aKOHOM COXPaHEHUs
JHEPTYH, TeM CAMBIM BBITIOJHSS CBOM KOHKPeTHbIE (DyHKIMH B 001eM
3HeproobMeHe 3HEpPreTHYeCKOro Tejla CBOero “xo3suHa”. MaTepuasb-
Hble OpraHbl uesioBeka (ero Mosr, cep/ilie, KpOBEHOCHbIe COCYZbI U BCE
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OCTasIbHOE), KaK M /It00ble pyrve MaTeprabHble OOBEKTHI, TIpe/iCTaB-
JITFOT cO0OM TPOCTO TeoMeTpHuecKue (UTYphI, CO3/jaHHbIE B HaIllEM
BOOOpa)XeHUH, uTOObI BU3YyaJbHO OKOHTYPHBATh I'DAHUILIbI TUIOTHOCTH
COOTBETCTBYIOIIUX 3HEPrOOOMEHOB B €T0 IJHEPreTUYECKOM TeJie.

Mo3r Kak MaTepHanbHBIF OpraH Jr0OOro uesioBeKa, a TakkKe BCEX
T03BOHOYHBIX 1 OOJIBIIMHCTBA OeCTI03BOHOUHBIX )KUBOTHBIX, TIpeJCTaB-
nsieT co00i TreoMeTpHUUECKYH0 (DUTYpY, KOTOpasi OKOHTYpPHUBaeT TPYIIITY
TeX JIOKaJbHBIX YHEProOOMEHOB B €r0 SHEPreTUYeCKOM Tejie, KOTOPhIe
KOHTDPOJIMPYIOT MpPOLIeCC ero “BHUJEHUS” SHEPreTUYecKoro Mupa. JTU
JIOKa/lbHble 3HEProo6MeHbl “MHUraroT” Ha CBOMX CHELU(PHUECKHX ua-
CTOTaX, TeM CaMbIM CO37|aBasi 1oJjie KonebaHuH, CBs3aHHOe C SHepruei
ero Mo3ra. JTO I10J1e, KaK U ToJe KoiebaHui SHepruy, CBsi3aHHOe C JIH0-
OBIM JPYrYM OpraHOM €ro MaTepHhaJbHOrOo Tesa (ero cepzreM, KpoBe-
HOCHBIMU COCYJAaMU U BCEM OCTa/bHbIM), SIB/SETCS JIUIIL OJHOW U3
HEOTHEMJ/IEMBIX YacTel 00IIero moss KojaebaHuii ero SHepreTUUeCcKoro
Tesa, T.e. OJHOMN U3 HeOThEMJIEMBIX UaCTel ero CO3HaHUS.

Mo3r Kak opraH Hallero MaTepyuaJbHOrO Tejla 00BIYHO acCOLUUpY -
€TCsl C HalllUM JINUHBIM “XPaHUUILeM” OOIIeNPUHATHIX ONMCaHUH “Ma-
TepHanbHBIX” OOBEKTOB U SIBI€HWM, KOTOPble MBI HETIOCpe[CTBEHHO
“BAAMM” WM TIPOCTO 3HAeM, UYTO OHM CYILeCTBYIOT rfe-To emé. OfHa-
KO Ha CaMOM JieJie 3TU ONKCaHUS He XPaHsITCs B MaTepuaJbHOM OpraHe,
HasblBaeMbIM MO3roM. OHM 3a/I0)keHbl B 3HEpProcIeKTpaibHOM Koje
(T.e. B MoC/e[0BaTe/IbHOCTH YaCTOTHBIX MUKOB W BIaJUH) I0JIS KoJie-
OaHMIT 3HEpPTrVH, OuepueHHOW TreOMEeTPUYeCKMMH KOHTYpaM{ MO3ra.
JTo onMcaHus Kak JPYrUX “MaTeprabHBIX” 00BeKTOB U SIBJIEHUH, TaK
Y MaTepuaybHOTO Tejla Hab/roaTesst BO BCEX ero AeTasisiX, TaKUX Kak
MO3I' U Jpyrye OpraHbl, BIVIOTh [0 MX TOHKUX MOJIEKY/ISIPHBIX CTPYK-
TYP. 3/ech “0OIIeNpUHATLIN’ 03HAYaeT, UTO ITH OMUCAHUSA HEKOTOPLIM
00pa3oM CHUHXPOHH3UPOBaHbI, T.e. “COIJIaCOBAaHBI” BO BCEX JeTassx
MeX/[y 3TUM KOHKpeTHBIM HabsIo/iaTesieM ¥ BCeMH IpYTrMMH Hab/roa-
TeJISIMU, KOTOPBIe OOLIAI0TCS C HUM U APYT C JpyroM. B pesysbraTe BCe
3TU HabmroJaTeN UMeIOT OJMHAKOBOe TIPe/ICTaBIeHHe O ‘“MaTepHhaib-
HbIX” 00BEKTaxX U sIB/IeHWsIX. Takas CMHXPOHU3ALUSA MeXIy JIH0JbMH
OCYILIeCTB/ISIeTCSI C MCIO/b30BaHMEM KYyJIbTYPHOM TpajuLMM U 3HaHUS
OCHOB (DOHOJIOTMUECKOT0 Psifia, KOTOPBIN Mbl BOCIIPUHUMAaeM Kak SI3blK,
HO He B CMBbIC/Ie criocoba peur WiIH MUCkMa, a Kak KOMITOHEHTh! 0000
00pa3HOl CMBO/IUKH “TIOTPY’KeHHst” B MUP ITPeIMETOB.
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PaccMOTpUM CHrHasbl, TOCTYTAMOIHe OT OOBEKTOB SHepreTHue-
CKoro Mupa K HabmopaTemo. Kak 0OBSICHSIOCH BhIIe, €T0 SHEpPreTH-
YeCKMM TeJIOM MOTJ/IOLIal0TCSl TOMBKO Te CUTHAbl, YacTOThl KOTOPBIX
MOMAJA0T B YaCTOTHBIM [Uara3oH KoieOaHWH ero HepreTHUecKoro
Tesa, a CUrHanel 6osee HU3KOW UK Oosiee BHICOKOM UacCTOTHI He BJIMS -
I0T Ha ero 3HepreTMuYecKoe Tejl0, TeM CaMbIM OCTaBasiCh “Hecyllec-
TBYIOLLIMMU” AJIs1 HEro. OTO nepeas cmadusi ¢puabmpayuu nocmynaro-
wjell sHepauu, r7ie GUILTPOM SIBJISIETCST CO3HaHWe Habmogarens (rose
Kosie6aHMI ero SHEPreTHUeCKOro TeJa).

Ha smopom samane dgyxamantoil ¢pusbmpayuu TOCTyTatoIeld uH-
(hopMaL¥ yacTh MOTJIOLIEHHBIX CUIHAMIOB Mpeobpa3yeTcsi B MO3ry Ha-
OnrofaTensi B BUPTYasibHbIe M300pa’keHHs], Ha3blBaeMble “MaTepyasib-
HeIMH” 00BekTaMu. I1pe0Opa3OBEIBAIOTCS TOMBKO Te M3 TOTJIOIEHHBIX
CUTHAJIOB, HEPTOCTIEKTPa/IbHbIN KO/l KOTOPBIX (3a/10)KEHHBIN B TTOC/Ie-
[lOBaTe/IbHOCTU YaCTOTHBIX ITMKOB U BMaJUH UX SHEPreTUYecKuX CIieK-
TPOB) COBIaZaeT C pparMeHTaMU SHepProceKTPasb-HOTo Ko/ja oISl KO-
nebaHWii SHEPTHH ero Mo3ra, KOTOPBIN SB/ISIETCS UCXOHBIM KOJJOM 00-
LIeNIPUHSTBHIX ONMCAHUM “MaTepuanbHBIX” MpeJMeTOB U siBjeHUH. Ta-
KY€ CHTHaJIbl HAaXO/AT OTK/IMK B TI0Jle KojeOaHWi SHepTHH ero Mo3sra B
BU/JIe Pe30HAHCO8. [Ipyrye CUrHasbl SHEpPreTUYeckoro M|Upa He BbI3bIBa-
10T PE30HAHCOB M, TaKUM 00pa30M, He CTAHOBSITCS (hparMeHTaMH MaTe-
pHAIBHOT'O MHUPA, KOTOPBINA “BUAUT” HaOM0aTeh.

Takum o6pa3zom, osie KosiebaHWi SHePrUuy Mo3ra YeioBeKa BhINOJI-
HsleT (PYHKLMIO CNeKmpaabHO-4acmomHo20 puibmpa mamepuaibHO20
MUpd, KOTOpBIM OH “BUAUT”.

Ha ocHOBaHWM BBIIIEW3/IOKEHHOTO MBI TIPUXOAUM K 6uogu3uue-
CKOMy onpeoe/eHul0 MamepudabHbix 006eKmoe:

MATEPUATTEHBIE OFBEKTHI, B TEPMHHAX OMO(GU3NKH, TIPEICTABIISIOT

coboli BUPTyanbHble W300pa)keHWs, CO37laHHbIE B UejlOBeue-
CKOM BOOOpa)keHHM YejlOBeYyeCKMM MO3rOM Ha OCHOBe TOTO,
KaK MO3r “BHUAWUT’ MIHOBeHHbIe TpExMepHble “cpesbl” (¢doTo-
CHUMKM) MHOT'OMEpPHBIX TPOCTPaHCTBEHHO-BPEMEHHBIX MOTO-
KOB 3Hepruu. To ecThb MaTepuanbHble 0OBEKTHI — 3TO TO, UTO
Mbl “BHIUM” B HallleM BOOOpa)KeHHH BMECTO KOHTYPOB “OCTa-
HOBJIEHHBIX 3HEProoOMeHOB”, UHTEPIPETHPYEMBIX B COOTBET-
CTBUM CO CIIMCKOM OOILETPUHATHIX OMMCAHUM MaTepUaibHbIX
00BEKTOB U SIBJIEHWH (XPaHSLMXCS B MO3TY uesioBeka). [pyru-
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MH CJIOBaMH, MaTepuajbHbI 00BeKT — 3TO TpEXMepHasi 2eo-
Mempuyeckas cpugypa, OKOHTYpHBarollasi (B COOTBETCTBUM C
HaIllMM TTIOHUMAaHWeM 3TOT0 PUCYHKA) COOTBETCTBYIOIIWN 3HEP-
roo6MeH, KOTOpBIH, B CBOIO Ouepefib, Mpe[cTaBisieT coboi
SHepaulo (hopmbl, HATIOHSIOIIYIO 3Ty TeOMeTpUUecKyro ¢Gury-
DY, T.e. 3TOT MaTepualbHbI 00BEKT.

[TpuMepoM BBbIlIECKA3aHHOTO SIB/ISIETCS [IePeBO C ero MOKPBITBIMU
JIUCTBSIMU BETBSIMH, a TakKKe ero Pa3BeTBJIEHHOW KOPHEBOUW CHUCTEMOU
1oJ, 3eM/El, KOTOpble OKOHTYPUBAIOT, B COOTBETCTBUU C HaLIUM IpeJi-
CTaBJ/IeHUEeM O TOM, KaK 3TO /lepeBO J0/DKHO BbITJIS/1eTh, COOTBETCTBYIO-

vie SHeprooOMeHbI B JiepeBe Kak 00beKTe SHepreTHuecKoro Mypa.
OJIE BOOBPAKEHUSI. [ToHMMaHKe 3TOro 1osisi B TepMUHax Orodu-
3UKM Cjle[[yeT W3 BTOPOro 3Tana (UAbTpPaLMy MOCTyMaroei
JHEPrur, Ha KOTOPOM HaIll MO3T TeHepUpyeT BUPTya/ibHBIe n300paxke-
HUS “MaTepUabHBIX” 00bEKTOB, KOTOPbIe Mbl “BUAMM”.

VIMeHHO pe30HAHChl B TO/Ie KOeOaHWi SHEepPryH, CBSI3aHHOW C
MO3roM Habsogaresns, “TipeACTaloT Tiepel] ero B30poM” B BHJE BUPTY-
a/IbHBIX 00pa3oB, Ha3bIBAeMBIX “MaTepHabHBIMK~ 0OBEKTaMU U SIBJie-
HUsMH. To eCTh UMCTO BU3yasbHO M000M HabsIr0iaTe b BOCIIPUHHUMAET
rosie KosiebaHUi 3HEpruy COOCTBEHHOTO MO3ra KakK IepCOHATbHBIHN
00BEMHBIN “3KpaH”, B KOTOPLIM OH TIOTPY>KEH U Ha KOTOPOM OH “BH-
IUT” BUpPTya/bHble 00pa3bl (Pe30HAHCHI), Ha3bIBAEMbIE “MaTepHabHbI-
Mu” 00BEKTaMH M siB/leHUsMHU. IlociiefiHue SIBJISIFOTCS OTMCAHUSIMA
(parmeHTaMM MCXOAHOIO KOJA SHEPreTHUecKOro CIekTpa 3TOro
T0J15T), KOTOpbIe “BBLICBEUMBAIOTCS”, T.e. BLIOMPAIOTCS W3 BCEX OMMCa-
HUH, 3aKOAMPOBaHHBIX B SHEPreTUUeCKOM CIIeKTpe 3TOro MoJjisi, pe3o-
HaHCaMM C CUTHA/JAaM{ OT APYTUX OOBEKTOB IHEPreTHYeCcKOro MHpa.
Takum 00pa3oM, Ha OCHOBE 3THX “BbICBEUEHHBLIX” OMMCAHUK “MaTepu-
aJIbHBIX” OOBEKTOB W SIBJIEHUH, BO3HUKAIOLIMX B €r0 MO3TY, KaXK/AbIH
HabmozaTenb “cobupaeT” cBOM COOCTBEHHBIN ‘“MaTepHasbHBIN” MUP,
KOTOPBIMA OH B UTOre U “BUAUT”. [IpyrMu C/I0BamMy, Ha BTOPOM STarle
GbuUMbTpaLMK TOCTYMAOM[EN SHEPTUM KaXKIbld HaOJoZaTenb CO3JaéT
CBOM COOCTBEHHbBIN “MaTepuasbHbIA” MHpP B BHIE 8UPMYAAbHO20 00-
pasa, “cobpaHHOr0” Ha OCHOBEe pe30HAaHCOB, KOTOPble BO3HHKAIOT Ha
00BEMHOM “3KpaHe” Tosisl KonebaHui SHePruy ero Mo3ra.

B pesy/nbrate Mbl MpUXoAuM K Ouogusuueckomy onpeodeneHuro
nossi 8006paAiCceHuUs:
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ITo/IE BOOBPAXKEHUSI — 5TO Pe30HaHCHBIA MaTTepH, KOTOPbIN “Bbl-
cBeurBaeT” (Jle/1aeT BHIUMBIMH) “MaTepHasibHble” 0OBEKTH U
sIBJIeEHUs Ha (hoHe 10/ KojiebaHWi SHepryy Mo3ra.

BoT nuib ogWH TUMUYHBIN TIPUMep BTOPOM CTyTeHU (HIbTpaLH
MoCTyTaroLield Heprud. PaccMoTpyuM HekoToporo Habmogaress. Ecu
HeT BHEIIIHero CUrHajia WM CUIHA/OB, BIWSIOUIUX Ha Tose KojeOaHui
SHEpruM ero Mosra, TOo B 3TOM I0/Ie He BO3HUKAKOT pe30HaHChl. B 3Tom
ciyyae ero BooOpakeHHe abCOMIOTHO MYCTO: OH BOCTIPMHHMAET CBOE
roJjie BOOOpa)keHHsi, T.e. HaOJIIOZ@eMbIM “MaTepuasnbHbIM” MHp, Kak
PaBHOMEPHLIN Oesiblii TyMaH, OKPY>KaroIi[Hii ero co Bcex cTopoH. Korga
CHTHAJIBI, U3/Ty4aeMble B pe3ysbTaTe 3HeprooOMeHOB BHYTPH €T0 3Hep-
TeTHUYeCKOTo Tesia, BO3/IeMCTBYIOT Ha Ioje KosiebaHW 3HEpruH ero
MO3rd, BO3HUKAIOIMe Pe30HaHChl “BbICBEUMBAIOT” B 3TOM I10JIe BUPTY-
abHBIe M300paykeHrsl er0 MaTepHabHBIX OPraHOB, BKJIFOYAsh BUPTY-
asbHOe H300paXkeHWe caMoro mo3ra. To ecTb BUPTYyasibHbie 00pa3sbl,
BO3HHUKAMOLIIVE B €ro BOOOPa)keHWH, SIB/ISIFOTCS MPOCTO OOIIEeNPUHATHI-
MU OIIMCAHUSIMU COOTBETCTBYIOLMX OPraHoOB, “IIOJCBeueHHbIX” pe30-
HaHcamu. B urore mo6oii HabmozaTenb BOCTIpUHUMaeT ce0st B CBOEM
BOOOpa)keHNH B BHJe COOCTBEHHOTO “MaTepHabHOT0” Tesa C ero opra-
HaMu, 4yBCTBaMH U T.7. To Xe camMoe U C CUTHalaMH, UCXOJSALIUMHU OT
ZPYrux 0ObEKTOB SHEPreTHUECKOTO MHUpa.

Takum 00pa3oM, uepe3 Pe30HAHChI, BbI3BaHHbIE CUTHA/IAMH, WU3/y-
YaeMbIMH OOBEKTaMM 3HEpPreTUYecKoro Mupa, 000l HabmopaTesb
repefaéT uHMGopManuio (0OIIeNpUHSTEIE ONKUCaHKsA) 0 cebe U MUpe U3
107151 KoJieOaHMid SHEePTHH CBOETO MO3ra B Pe30HAHCHBIH MaTTepH 3TOr0
TI0J1s5I, KOTOPBIH SIBJISIETCS TI0JIEM €r0 BOOOpa)KeHWUsl, B KOTOPOe OH TICH-
XOJIOTUYeCKH “TIOrpykéH”. To eCTh JIFOAN KaK “MaTepuabHbie” 00heK-
Thl, KaK U BCe JIpyrue 00beKThI U SIBJIEHUs] MaTepPUaTbHOTO MUPA, Tpe/ -
CTaBJIIFOT COOO¥ BCETO JIUILL 8UPNIyaabHble 00pasbl, CO3/jaHHbIE B Ha-
IIeM BOOOpa’KeHWM Ha OCHOBE TOTO, KaK Halll MO3T “BUIOUT’ HEKHe
3HEProoOMeHsl, TPOUCXOSAIIME B IHEPreTUYeCKOM MHpa.

OMIIBIOTEPHASI TEXHOJIOTMSI TOTO, KaK MPOrpaMMHBbIe TIPUJIOXKe-

HUs 3arpykaroTcs u3 ROM kommeroTepa B ero RAM u 3amyc-
KaloTCsl TaM, OueHb 0/1M3Ka K TOMY, KaK HabJro/jaeMblii MUp “Martepu-
a/IbHBIX” 0OBEKTOB U SBJIEHUH TOSAB/SIETCS “Tiepe/] HallluM B30poM”.

Kax Mbl 3HaeM U3 OCHOB KOMITbIOTEPHOM TeXHUKH, [IOCTOSIHHAS T1a-
MsATb (ROM) — 3T0 MecTO xpaHeHUsl. Bce mporpaMMHble MPUIOXKEHUS
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¥ caMa oreparvioHHasi CHCTeMa, KOTOpbIe TMpe/CTaBIsoT coboi mpo-
rpaMMHOe obecrieueHHe, YCTAHOB/IEHHOE Ha KOMITHIOTEPE, XPAHSTCS B
ero ROM. OrnepatuBHasi namsiTh (RAM) — 3T0 MecCTo, T/le 3alyCcKarwT-
cs nporpaMMbl. Korzia Mbl 3armyckaem Kakyro-TO IporpaMMy (WId BCHO
OTepaljoHHYI0 CUCTeMY TpY BK/IIOUEHUM KOMIIbIOTEepa), 3Ta IIporpam-
Ma 3arpyxaetcs U3 ROM kommerorepa B ero RAM u 3amnyckaetcs Tam,
a pe3ysibTaT paboTHI MPOrpaMMbl 0TOOpaXkaeTcsl B BHJe HM300paXkeHHUH
Ha 5KpaHe JuCIies KOMIIbIoTepa.

B 10 xe BpeMms, Kak ciefyeT U3 BBILIEU3I0KEHHOIO, BCe “MaTepu-
asibHble” 00BEKThI MPeJCTaB/sgI0T co00t 00pasbl, reHepupyemble Mpo-
rpaMMaMH, aHaJOIMYHbIMK KOMITBIOTEPHBIM IIpOrpaMMaM, HCXOJHBIN
K07 (omycaHue) KOTOPBIX XpaHUTCS B NepcoHansHoi “ROM” kaxzoro
HabumoziaTesst, KOTOPOM SIBIsIeTCs T071e KoJyieOaHui SHepruy ero Mo3ra.
OTOT MCXOAHBINA KO/ CHHXPOHU3UPYeTCs (OMUCAHUS ITUX OOBEKTOB U
SIBJIEHUN “COTJIaCyrOTCSI” BO BCeX JeTalisiX) MeXAY 3TUM KOHKDeTHBIM
HabojaTesIeM U BCEMU IPYrUMU Hab/rojaTe/sIMU, KOTOphIe 00I1atoT-
Cs C HUM M JPYT C Ipyrom. B pesysbrare 3TOro Bce HabmoAaTe M Mcu -
XOJIOTUYECKH “TIOTPY’KEHbI” B MUDP OZHUX U TeX XK€ 00BEKTOB: KaXKIbIi
Y3 HUX “BUAUT’ TOUTH OJWHAKOBLle (C HEOONIBIIMMU OTIAUUSMHU)
U300pa’keHUs1 “MaTepyanbHbIX” OOBEKTOB U SIBIEHWH, BbIOpAaHHBIE M3
WX CHHXPOHHM3MPOBaHHBIX CIIMCKOB OMNMCaHWil. B TepMuHaxX KOMIIbIO-
TepHBIX MPOrpaMM 3TO 03HayaeT, YTO BCe “CUHXPOHU3HMPOBaHHbIE” Ha-
OofaTesI UMEIOT He OT/le/TbHbIe OTlepaljIOHHBIe CUCTEMBI [T KaXK/10-
r0 U3 HUX, a OOIIYI0 OMeparyioHHYI0 CUCTeMY, MOJ00HYIO orepalioH-
HOUM cucTeMe KOMIBbIOTepHOM ceTH. B To Bpemsi Kak marepuasbHble
Tejla BCeX 3TUX Hal/rofiaTesield, BK/IIOYast X OpraHbl BIUVIOTH [0 MOJie-
kyn1 OHK, cocTosiux 13 HYKJeOTUHBIX Lierei, a Takke BCe Apyrve
“MatepuasibHble” 00BEKTHI U SIBJIEHUs], KOTOPbIe “BUAAT” Hab/IOjaTeH,
SIBJIAIOTCS M300pa)KeHNsIMY, TIOyUeHHBIMU B pe3ysibTate paboThl Mpo-
TPaMMHBIX TIPUIOXKEHHH, 3alTyCKaeMbIX TIOf yTIpaBjeHHeM uX oOiei
“ceTeBOM OMepaLMOHHON CUCTeMbI”.

Pe3oHaHCHI B Mo/le KojebaHHMM SHEpTHMM Mo3ra Habmojatesns (OHU
BbI3BaHbl CHUTHA/JAMU OT JPYTUX OOBEKTOB 3IHEPreTUUYECKOr0 MHUpA)
“BBICBEUMBAIOT” HEKOTOpble (DparMeHThl 3HEProCIeKTPasbLHOrO KOoza
3TOr0 MOJIsA, KOTOpble SIB/SIOTCS MCXOJHBIM KOJOM OIMCaHUs OIpe-
Je/IEHHBIX “MaTepHaTbHbIX” 00BEKTOB W siBJeHWH. [y Habmromarers
3TOT “BbICBEUMBAIOLMI” TPOLIECC MOXO0XK Ha KOMITUJISLIMIO UCXOJHOTO
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KO/la 3THX “MaTepUabHBIX” OOBEKTOB W SIBJIEHHWU B WCIOJHSIEMbIE U
O6nbMMoTeUHBIe TIPOTPAaMMHBIE (Daii/ibl, KOTOpPBIE, TAKUM 00pa3oM, CTa-
HOBATCSL 3J/IEMEHTaMM €ro MaTepuaJbHOrO Mupa “BUAWMBIMU- [IJId
Hero. C TOYKHM 3peHHs] KOMIIBIOTEPHBIX TeXHOJIOTUM 3TO 03HAuyaeT, uTo
pe30HAHCHBIH MaTTepH, BO3HUKAIOUIVI B TI0/Ie KoiebaHUH SHepruu ero
MO3ra ¥ Ha3bIBaeMBIH T0IeM BOOOpaKeHHUs], SIBJISIETCS ero TepCoHasb-
Hol “RAM?”. To ecTb 5TO MecTo, TJe nporpaMmHsble (aiiibl “marepu-
IbHBIX” OOBEKTOB U SIBJIEHUM KOMIWIMPYIOTCS M3 (parMeHTOB
HCXOZHOTO KO/Ia SHEPTreTHUeCKOro T0Jisi MO3ra HabIoAaTe st U r/ie OHU
3alyCKaloTCsl, TeM CaMbIM CO37iaBas CUCTeMY CreHepHpOBaHHbBIX
BUPTYaJIbHBIX 00pa30B, Ha3bIBAEMYIO “MaTepHranibHBIM MUDOM”.

ITpu 3TOM KaKZBIH HabJFOZaTesTb TICUX0JIOTHUeCKH “TIorpysKaeTcst”
B MUD KapTHHOK COOCTBEHHOro mosisi BooOpaxeHws. CreZoBaTesbHO,
rojie KosiebaHWi SHEPTWH ero MO3ra, Ha3bIBaeMoe TI0JieM BOoOpaske-
HUSI, IBJISIETCST He TOJbKO ero “RAM”, HO U 0OBEMHBIM 3KPaHOM €ro
TepCOHAIBHOTO “KOMITBIOTEPHOr0 JUCIUIes”, Ha KOTOPOM OH “BUAUT”
CHCTEMY CreHepHpOBaHHBIX BUPTYalbHBIX 00pa3oB, Ha3bIBaeMylo “Ma-
TepHabHBIM MUPOM”.

To ecTb ¢ OAHOM CTOPOHBI, MO3r KaK MaTepUa/bHblil OpraH npef-
CTaB/isieT coOOM MPOCTO reOMEeTPUUECKYIO (UTYPY, KOTOpasi OKOHTYPH -
BaeT MTHOBEHHBI CHUMOK TOM JIOKa/JbHOH TpYIIIbl SHEProoGMeHOB
BHYTPU 3HEpPreTUYecKOro Teja 4esOBeKa, YTO KOHTPOJIMPYeT MpOoLecc
ero “BufieHUss” sHepretTuueckoro mMupa. C pyroil CTOpoHEI, Iosie KoJie-
OaHMii SHepruy ero Mosra — 3To ero nepcoHaneHas “ROM”, copepixa-
11asi HeaKTHBHbIE (CKPBITbIe) OMMCAHUS UCXOJHOIO KOJa BCeX U3BeCT-
HBIX “MaTepUabHBIX” 00bEKTOB U siB/ieHNH. PparMeHThI 3TUX OMHCA-
HUH HMCXOJHOTO KO/la BBIOMpArOTCs (AaKTUBUPYIOTCS) pe30HaHCAMH C
CWTHajllaMd OT [IPYTUX OOBEKTOB 3HEPreTHYecKoro MHpa, TeM CaMbIM
3arpyxasick u3 “ROM?” 3Toro uenoBeka B ero “RAM”.

U, B-TpeTbMX, B MO3Iy 3a/0)KeHa IIporpamMma — UHmepnpemamop
KOMNUAUpyrowje20 mund, KOMIWIMpYLIas “aKTMBUPOBAHHBIA” UCXOJ-
HBIY KO/ B “MaTepuaibHbIe” TIporpaMMHLbIe (aiiiel. B ciayuae 6uonoru-
YeCKHUX 0OBEKTOB TaKHe CKOMITH/IMPOBAHHBIE “MaTepuasbHble” (aiiibl
TIPe/ICTaB/ISTIOT COO0M BUANMBIE M300payKeHHs 11erouek HeOOIBbIINX Op-
raHMYeCKUX MOJIEKYJ, HYK/IeOTH[OB, KOTOpble Mbl HasbiBaeM OUO-
¢aiinamu. 310, Kak 0OBICHEHO BBIIIE, B YACTHOCTH, TeHbI (UCIIO/THSIE-
MbIe TIpOrpaMMHbIe OHOGaiisBl), CrpyHIUpOBaHHbIe B MoJieKynbl JTHK
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(manku ¢ 6uodaiinammn) ¥ XpoMOCOMBI (apXHMBUPOBaHHbIE TANKU C OHO-
(aitnamu). Ipu 3amycke UcCToHsIeMBIX OHOGaiiIoB, T.e. TeHOB, OHU CO-
3[1aI0T BUPTYyaJibHble 00pa3bl, KOTOPbIE Mbl BOCIIPUHUMAEM Kak OUOJI0-
ruyecKrie OpraHu3MEbI.

BBIYHBIN HABJIFOJATEJIb [TOYTH BCE BpeMsI TICUXOJIOTHUECKH “TI0-

Ipy’keH” B MUD “MaTepHasbHbIX” MpesMeToB U siBieHud. Crefo-
BaTe/bHO, OH He BUAWUT 3HEProobMeHOB B MHUpe 3HEPTHH, a TOJbKO pe-
30HAHCHI B TI0jIe KOyleOaHWM SHEpruu ero Mo3ra, KOTOpbIe BBI3BAHBI
3HeprooOMeHaMHU.

MoxxeT 1 Hab/rogaTesb KakdM-TO 00pa3oM Herocpe/CTBEHHO
yBUZETb 3HepreTrueckuii Mup? a, MoxeT. Iy 3TOr0 emy HeobXou-
MO “BBIK/IFOUMTL” BeCh MPOLIECC CBOErO MBILLJIEHUS], T.€. BeCh TMpoLecc
CO3[,aHUs1 MaTepUalbHOIO MUPA, BBIMNO/HSEMBII ero Mo3roM. B tepmu-
Hax OmoGhu3MKY, TpoLiecC BUEHUS MUPA SHEPTUH — 3TO BUEHUE UC-
XOZIHOTO KO/ja 5HeprooObMeHOB, KOTOPKIH MpecTaB/sieT coboi 1udpo-
BYIO MaTpULly MHpa SHepTUH — UCTUHHOIO MUpa, 3JIeMeHTaMH KOTOpO-
ro MblI siBjisieMcst. YToOBI yBUETh UCXOJHBIM KO/l SHEPrOOOMEHOB, MBI,
OUeBUJHO, JO/DKHbI UCHOPUPOBATh BCE PE30HAHCHI, BO3HHUKAIOIIME B
rioste KoiebaHWi SHepruy Harero mMosra. To eCTb MBI JO/DKHBI HTHOPH -
POBaTh KOMITWISILIFIO MCXOJHOTO KOJZla 3THX Pe30HAHCOB MO3TOM B CH-
CTeMy BUPTYa/IbHBIX 00pa3oB, Ha3bIBaeMyI0 “MaTeprasbHbLIM MUPOM”.
BMecTo TOro, uTobOBI COCPEIOTOUUTHCS HA PE30HAHCAX B MoJe Koseba-
HHI HEPTYU Halllero Mo3ra, Mbl JIOJDKHBI KAKUM-TO 00pa3oM cocpe/io-
TOUNUTBCS HA HETOCPeJCTBEHHOM “Ha0/rofileHu” MCXOJHOTO KoJa
BHEIIIHUX CUTHAJIOB, IIOIVIOIIaeMbIX HAlllUM SHEepreTUUecKUM TeI0M
(JacTOTHI TaKMX CUTHAJIOB TOMAZAI0T B YaCTOTHBIN AWaria3oH Koseba-
HUI Halllero SHepreTHYecKoro Tesa, T.e. YaCTOTHBIN AMAara3oH Hallero
CO3HaHUs).

Kak “BBIK/IFOUMTH” TIPOLIeCC MBIIIJIEHUs] U HelloCpeJCTBeHHO YBU-
JieTh SHepreTUUeCKHWii MUp — 3T0 0cobasi M OueHb MHTepecHasi 00/1acTb
WCCieoBaHuM Ayist buohu3mKa.

YMMUPYSI BCEé PaCCMOTPEHHOe B 3TOM TJiaBe, MbI TIOTyUaeM CJjie-
ZYIOIYIO 00II[yI0 KapTHHY.

Hacrosiumii Mup — 310 Mup 3Hepeuu. Kakapiii 00beKT SHepreTH-
YyeCcKOro Mupa — (parMeHT pacripejie/ieHHOM SHepryu, OKOHTYPeHHBbIH
MOTPaHUYHLIMU 3HEProobMeHaMH, — HMeeT CBOW YHHWKaJbHBIN 3Hep-
eemuueckuli cnekmp, KOTODbIA TIpeAcTaBssieT cO00il Cymeprio3uLjyio
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YaCTOT BCEX JHEProoOMeHOB BHYTPY Hero. YacTOTHBIE UKW U BHAJM-
HBI JIFOOOTO SHEPTeTHUeCKOTO CIeKTpa SIBJTIOTCS eJUHULAMU KOJa
(3HepeocnekmpanbHO20 KOOA), KOTOPBIM “3arvcaHa” ToJiHasi nHdopMa-
1ist 06 UCTOUHMKE 3TOTO IHEPTeTHYECKOTO CIIEKTPa M MOX0XK Ha UCX00-
Hblil KOO KOMNBIOMEPHbIX NPO2PAMM.

OHepreTUyecKre CTyCTKH 0OMEHUBAIOTCS SHEPrUeld Apyr C APyroM
MOCPeJICTBOM CBOEro pa3’HOYaCTOTHOrO “MWraHusi”’, BO3HUKAIOLEro B
pe3y/bTaTe UX CI0XKHBIX KOe0aHuH, TeM caMbIM TiepefiaBasi IpyT Ipy-
I'y CBOM COOCTBEHHBIN SHEPIOCIIeKTPaIbHBIA KO (MCXOJHBIN KO[), CO-
JepKaiiuii 1oyHyr WHGOPMAaLMI0 0 HUX caMHMX. B 3TOM mporjecce
JHeproobMeHa MCXO[HBIA KOJ APYTHUX HEPreTHUeCcKHUX CTYCTKOB, T.e.
WX UCXOAHBbIM KOJ KaK KOMITbIOTE@DHBIX TIPOTPaMM, 3a/I0KeHHBIA B TI0-
C/ie0BaTeIbHOCTA UYaCTOTHBIX TMMKOB W BMaJWUH WX 3HEPreTUUecKUx
CTIeKTPOB, TIOTJIOIIAETCS SHEPreTHUeCKNM CT'YCTKOM (3HEepreTHUeCKUM
TEJIOM) T10JTydaTesisi, KOTOPBIM SIBJISIETCSI, HATIpUMep, YesI0BeK.

Bce curnane! (uHbopmarLusi), OCTymnaromye oT APYrUux SHepreTH-
yecKux 00BEKTOB K HabsIo/1aTeto, cCHavasa “GuabTpyroTcs” moneM Ko-
nebaHUi ero SHepreTHUeCKOro Tesa, T.e. TOJieM ero CO3HaHUs. JTO
03HauaeT, YTO HepreTHUeCcKoe Tej0 Hab/rofaTesis MOTJIOIaeT MocTy-
MAaIy0 3Hepruio (MH(OPMAIMI0) TOJBKO B TMpefesiax YacTOTHOTO
[iara3oHa COOCTBEHHBIX KOJieOaHUI €ero HepreTHMYecKoro tesia (4a-
CTOTHOTO JWaria30Ha ero co3HaHus). To ecTb BXOAsIIVE CHUTHA/BI OT
[PYTUX 3HEepreTH4ecKUXx OOBEKTOB HACHIIIAIOT 3HEPreTHYecKoe Temo
HabmoaTenss sHeprueli (MH(GoOpMalMeli) TOMBKO Ha TeX MX YacTOTax,
KOTOpbIe MOMaJalT B YaCTOTHBIN [[Maria3oH SHePreTUUeckoro CreKkTpa
Habmofatens. Bes nHbopMalus, mocTymatomasi Ha 6oiee HU3KUX WIH
6oJiee BBICOKMX YaCTOTAX, HE OKA3bIBAeT HUKAKOTO BJIUSIHUS HA SHepre-
TUUeCKOe Tesi0 HabsofiaTesss, TEM CaMbIM OCTaBasiCh [ijisl HEro “Hecy-
1[ecTBYHOIIeN”.

910 — nepgas cmadus GUIbTpaLUM MOCTYyMaoLLel SHepruu (UH-
(opmauum), rzie mosie KomebaHU SHEPreTHYecKoro Tesa Hab/roaTe st
(Tos1e eTo CcO3HaHMST) BBITIOMHSIET PYHKIUIO CNEeKMpPa/aibHO-UacmomHo20
¢urbmpa 3Hepeemuuecko20 Mupd, OTPEeJEeNSIOIIero, Kakue 0OBeKThI
JHepPreTUYeCKOro Mupa JJid Hero “CyljecTBYIOT’, a KakKuhe OCTaroTCs
“HeCyl[eCTBYIOIIUMU”.

Ha emopoii cmaduu ¢uibTpaly MOCTyTaolel sHepruy (MHQOp-
Mal|¥) YacThb TOTJIOIEHHBIX CUTHANIOB Pe30HUpYeT C T0jieM Kosieba-
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HUW HepruM ¢parmMeHTa SHepreTHUECKOro Tesna HabmofaTens, acco-
LIMMPOBAHHOTI'O C €r0 MO3roM. Pe30HHUPYIOT TOIBKO Te K3 MOT/IOLIEHHBIX
CUTHAJIOB, SHEpProcrneKTpabHbIi KOJ KOTOPBIX (II0C/e0BaTe/bHOCTb
YaCTOTHBIX NMKOB U BIIaJMH UX SHEpreTUYecKUX CIIeKTPOB) COBIaZaeT
€ (hparMeHTaMM 3HEProcIeKTPanabHOTO KOZa oIt KojaebaHuid SHeprun
Mo3ra HabmopaTens. [TocyeHui SB/ISIeTCS TPOrPaMMHBIM MICXOJHBIM
KOZIOM OOIIeNPHUHATHIX ONMCAHUN “MaTeprabHBIX” 0OBEKTOB U siBJIe-
HUM, XpaHILIMXCs B MO3ry HabmogaTens. CriefoBaTesibHO, Pe30HAHCEHI,
BO3HUKAIOIIIME B 10Jie KojebaHui SHepruy Mo3ra Hab/rofartess, sB/is-
10TCsl (DU3UYecku “BBICBEUEHHBIMH” OMUCAHUSMU MaTepUaabHbIX 00b-
€KTOB U sIBJIeHUM, KOTopble OH “BUANUT”. COOTBETCTBEHHO, TPEXMEPHBIN
MaTTepH 3THX Pe30HAHCOB, Ha3blBaeMbIll NnosieM 8000padxceHusi, TIpe[-
cTaBsisieT cob0ii IepcoHaTBHBINA 00BEMHBIN “3KpaH”, B KOTOPBIH TTOrpy -
>KEH HabmoJaTe/lb ¥ HAa KOTOPOM OH “BUAWT” “TIOJICBeUeHHBbIe” BUP-
TyajbHBIe 00pa3bl U WX JeHCTBHUS, Ha3blBaeMble “MaTepHa/bHBIMU”
00beKTaMU U SBIEHUSIMH.

Takum oOpa3oM, B mpolecce “co3JaHUs MaTepHajbHOrO Mupa”
roJie KosieGaHW SHEPrvy Mo3ra HabJofaTesist BBITIOMHSAET (YHKI[UIO
CNeKmMpanbHO-4acmomHo20 (puibmpa MamepuaabHo20 Mupd, KOTOPbIH
OH “BHAWT”.

OTOT MpoLecc “co3/jaHrs MaTepuasbHOrO MHpa” OYeHb MOXOXK Ha
TO, KaK IIpOrpaMMHbIe IIPUJIOKEHHs KOMITWIMPYIOTCS U3 HUCXOJHOI0
KO/Ia, 3arpy’KatoTcsi C KECTKOTo Jucka KomreioTepa (ero ROM) B ero
onepatvBHyr0 nmamsith (RAM) U 3amyckKaroTCsi TaM, a 3aTeM CO3ZArT
BUPTYa/JbHbId MHUD Ha 3KpaHe [AWCIIes KOMIbIOTepa. B TepmuHax
KOMITBIOTEPHBIX TEXHOJIOTHH 1oJie KosjiebaHuii SHepruy Mo3ra HabJo-
JlaTesis — 3To e20 xcécmkull duck (ero “ROM™), B KOTOPOM XPaHUTCS
HCXOHBIHM KO/ BCEX M3BECTHBIX “MaTepUabHbIX” 00bEKTOB U SBIEHUH,
B TO BpeMsi KaK Pe30HaHCHBIM maTTepH (Ha3bIBaeMbIi nosem 8oobpa-
JiCeHUst), BO3HUKAIOIIWK B TI0JIe KojieDaHui, MpeacTaBiseT coboit e2o
onepamugHyto namsamb (ero “RAM”). M3-3a pe30HaHCOB C CUTHa/JIaMu
IPYruX 00BEKTOB HEPreTHUYeCKOr0 MHpa pe30HHPYIoIre (pparMeHThI
OIMMCAHUI HCXOZHOro Kofa 3arpyxarorcs u3 “ROM” nabiomaTens B
ero “RAM”, riie OHU KOMITU/IUPYIOTCS B MporpaMMHbie (haiiibl (MO3T
UrpaeT pojb MHTEepIipeTaTopa KOMITWIMPYIOLIEro THUIA), a 3aTeM BbI-
TIOJTHSIFOTCSI, TeHepupysl TakuM 00pa3oM CHCTeMy BHUPTYyalbHBIX 00-
pasoB, Ha3bIBaeMYHO “MaTepua/bHbIM MUPOM”.
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Onuicanusi ICXOHOTO Kofa, “3arucanHble” B “ROM” Habmogare-
JIsI, CHHXPOHU3UPYIOTCS (COTJIACOBBIBAIOTCS) C JPYTUMU HabJroaTessi-
MH, KOTOpble OOILAFOTCs, UCIO/b3Ysl TOT >Xe (UrypaTUBHbIM CUMBO-
m3M. B pesysibTaTe Bce 3TH HaOJIIOaTe U ICUXO0IOTUYECKH “TIOTPY»Ke-
HbI” B MUP OZHUX U TeX XKe “MaTepHhajbHbIX” 00HEKTOB U ABJIEHUH, KO-
TOpbIE TIPEZCTAB/IAIOT CO00M BUPTyanbHble M300pakeHHs, CO3JaHHbIe
13 OJIHOTO U TOT'O JKe UCXOJHOT0 KOJa C UCIMO/b30BaHUeM OJHUX U TeX
K€ MPOrpaMMHBIX TTPHJIOXKEHHH, paboTaroIUX 110/ UX 00IIel ceTeBoi
OTIepaliOHHOM CHUCTeMOH, rie HabmogaTed — 3TO yAaaéHHble KOM-
MbIOTEPHbIE TEPMUHAJIBI, KaXK/bIM U3 KOTOPBIX UMEET CBOW COOCTBEH-
Hbele “ROM” u “RAM”.

WUtak, oObIUHBIM Hab/O/ATeNlb HE BUIUT SHEPreTUYeCKOro MHUpa.
OH 1cUXo/IornYecK “TIOTPY>KEH” B MUP BUPTYasIbHBIX 00pa3oB, Ha3bl-
BaeMbIX “MaTepyalbHBIMU’ OOBEKTaMH W SIBJIEHUSIMH, KOTOpBIE TI0
CyTU SIBJISIFOTCSI PE30HAHCaMH, BO3HUKAWOUIMMM B T0Je KoJjebaHui
SHepruy ero mMosra B OTBeT Ha IIOCTYMaroljie 3HepreTHyeckue CUrHa-
nbl. YToOBI YBUAETHh SHEPreTHUecKUil MUp, eMy HYXXHO “BBIK/TFOUMTH”
BeCh TIPOLIECC CBOEr0 MBIIILJIEHUS], T.€. BeCh IPOLIeCC CO37iaHUsI MaTepu-
a/IbHOT'O MHUPA, BBITOJIHSIEMbIN €70 MO3rOM.
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ITOHMMAHUE MHOOPMAINN. UTHTYULUS

O CHOBBIBASICH Ha SHEpreTUYeCKUX CIIeKTpax U 3aJ10’KeHHOM B HUX
SHEProCreKTPayibHOM KOZie, MBI MOXKEM OOBSICHUTH NOHUMAHUE
uH(bopmayuu ¥ UHMyUyuo B TEpMUHAX OMOPU3UKH:

[TOHMMAHME WH®OPMALIMM. PaccMOTpUM Hab/oaTe s, CKaXKeM,
yesioBeka. OH MoHUMaeT UH(pOpMaLio, NepeiaBaeMyro eMy C
CUTHA/IOM, eC/IM 3TOT CUTHaJI MOIJIOLEH ero SHepreTU4eCKUM
TEJIOM U 3aTeM “KOHBEPTHPOBaH” B €r0 BOOOpaykeHWH B 06pa3sbl
OOILETPUHATEIX “MaTepHabHBIX” TIPeJIMeTOB W siByieHuid. To
€CTb TOBOPS. B TepMuHax OHodU3MKH, WHGbOPMAaIUs, Mepeaa-
BaeMasi C CUTHAJIOM, TIOHMMAeTCsI UeJIOBEKOM TPy COO/TI0IeHUH
JIBYX YCJIOBUI:

1. DHepreTuuecKuii CrieKTp 3TOT0 CUrHasla MornajaeT B 4aCTOT-
HbIM [[Mana3oH 3HepreTUYecKoro CIeKTpa 3TOr0 uyejoBeKa —
crieKTpa KoJsiebaHUi ero SHepPreTHyeckoro Teja, — T.e. B Yac-
TOTHBI Jj1iara3oH ero CO3HaHus;
2. OHeprocrekTpanbHbIM KOJ, curHana (Ljelloukd YacTOTHBIX
TUKOB Y BMAJWH €ro SHepreTUYecKoro CrieKTpa) COBMafaeT C
(hparMeHTaMHu 3SHEeprocreKTpaJbHOTO KOoJa ToJs KojaebaHuid
JHEPTHU €r0 MO3ra, B KOTOPOM 3a/I0’KeHbI OOIIeNpUHSTEIE OTTH-
CaHus “MaTepUabHBIX” 0OBEKTOB U sIBJIeHUM. Bo3HMKaromye B
pe3yJsibTaTe 3TOrO Pe30HAHChl 006pa3yrOT MPOCTPAaHCTBEHHBIN
MaTTepH — TI0JIe ero BoOOpaKeHUsl, KOTOPOe COAEPKUT BUP-
Tya/ibHble 00pa3bl “MaTepuaibHbIX” 00BEKTOB U SIBJIEHUH, KO-
TOpbIe OH “BUAUT”.
[pyrumu croBamu, Kablid uesioBeK MOHUMaeT BCe 3/IeMeHTEI ero
1107151 BOOOpakeHusi, T.e. pparMeHTHI TOTO MUPA “MaTepHUabHBIX” 00b-
€KTOB U SIBJIeHUM, KOTOPbIN OH “BUAUT”. OH CcUUTaeT Takue MpeaMeThbl
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U SIBJIEHUS] CAMOOYEBUIHBIMU U MOHATHBIMUA. TO eCTh Kak TOJIbKO Yac-
TOTHble NMWKA W BIMAJMHbI SHEPreTUUecKOro CIeKTpa MOCTyHaroLeit
vHpopMaIy (CUTrHaIa) HaXO/ST ITOJTHOe COOTBETCTBHE C KAaKUMU-JTHO0
YaCTOTHBIMU [TMKaMH M BIaIMHAMU 3HEPreTHUYecKoro CIeKTpa ero Mos-
ra, BO3HUKAaeT yc/a108Ue MZHOBEHHO20 NOHUMAHUA U NPUHAMUS: Yesl0BeK
YyBCTBYET, UTO “BCE 3TO mpaBza” 6Ge3 [OMONHUTE/NBHBIX MOSCHEHUH U
JOKa3aTe/bCTB. B Takux ciydasx yesoBeK F'OBOPUT: “s NOHKMMAIO YBU-
JeHHoe (yc/bllIaHHOEe, TIPOYMTaHHOe, ollyilaemoe)”. Eciu uenoBek
npocum npedocmagums 00Ka3ameabCcmed, 3TO 03HAYaeT, UYTO HEKOTO-
pasi (HeOoibllast) YaCTh YaCTOTHBIX TIMKOB U BIAJMH SHEPreTHUeCKOro
CIleKTpa CUTHaja He COOTBETCTBYeT SHepreTUUecKOMY CIeKTpy ero
Mo3ra (T.e. He COOTBETCTBYeT €T0 CIHCKY OOIIETPUHATBHIX OMHUCAHUH
“MaTepHabHbIX” OOBEKTOB U SIBJIEHUI), UTO BBI3LIBAET Y HETO TMCUXO-
JIOTUYeCKOe UYyBCTBO COMHEHHs Ha ()oHe OOILero COTacus ¢ ToTyueH-
HOM MH(bOpMaIien.

WHTtyniysa. PaccMoTpyuM clydaid, KOrjja SHepreTUUecKWid CIeKTp
CUrHaja ToMaJaeT B YAaCTOTHBIM JAuamna3oH SHepreTUyeckoro
CIIeKTpa YesioBeKa, HO 3HEproCHeKTpajbHbId KO CUrHaja
MOAbKO UACMUYHO cognadaem C (pparMeHTaMU SHepreTocrek-
TPaJbHOTO KO/Ia T0JIsI KOytlebaHwii SHeprum ero Mo3ra. [Ipyrumu
C/I0BaMM, KakK W B MpeAblAylleM c/ydyae, BXOJAIIMNA CUrHasl
TI0JIHOCTBIO TOIVIOLEH 3HEepreTUYecKWM TejIOM uesioBeKa, T.e.
ero sHepreTryeckoe Teso yxxe “3HaeT” MH(pOpMaLuio, repesa-
BaeMylo € 3TUM curHajoM. Ho He Bcst 3Ta nHopMaLusi cTaHo-
BUTCS YaCThIO TOJIsI er0 BOOOpa)keHHs], T.e. OHa He TOTHOCTBIO
KOHBEPTHPYeTCS er0 MO3TOM B BUPTYa/ibHBIE 00pa3bl “Marepu-
albHBIX” OOBEKTOB U SIBJIEHWH, KOTOPble OH “BHAUT”. B Takux
C/lyyasix ueyjoBeK TOBOPUT: “S MHTYUTHBHO UYBCTBYHO WU
3HAI0 YTO-TO, HO ST HE MOTY 3TO YETKO OOBSICHUTL” (B TEPMHHAX
OOLIeNPUHATHIX “MaTepuasbHBIX” 0OBEKTOB U SIB/IEHHUH).

HENOHVMMAHME WHOOPMALIMK. B ciydae, ecnd sHepreThyeckuid
CMeKTp CMrHaja BBIXOJUT 3a TpeJesibl YaCTOTHOTO Juaria3oHa
5HepPreTUUeCKOro CreKTpa yejioBeKa, ero SHepreTuueckoe Tesio
He II0JIHOCTBIO TIOIVIOL@eT 3TOT CUTHald M, CjefjoBaTesbHo,
“3HaeT” TOJbKO HecBsi3aHHbIE (hparMeHThl MH(pOpMalUY, KOTO-
pble HeCET 3TOT CUrHajld. B Takux ciay4asx Mbl TOBOPHUM, 4YTO
“3Ta MH(OpPMAaLUs UK Uest HAXOAUTCS 3a NpefesiaMy 4acToT-
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HOTO Juana3oHa ero COo3HaHus~ WIW, WHaue, “IIMpUHA Auana-
30Ha ero CO3HaHWs HeJOCTaTOYHA AJIsi BOCIIPUSITUSL 3TOW WH-
dhopmaru unmu uzien”.

VHbIMU C/TOBaMH, TIOHUMaHUe U HelIOHUMaHHe HeKOTopoi uHpop-
Mal1 — 3TO CNeKmMpda/bHble Kpumepuu, XapaKTepU3yIoLie 3HepreTy-
YeCKMH CHeKTp YesioBeKa. [IoHMMaHMe KakoW-mbo uHGbopMauyun —
5T0 CnekmpasnbHoe PaspeweHue Ha 3Ty MH(MOPMALUIO JJ1s1 JAHHOTO ue-
JIOBEKa, a HemoHUMaHue — CnekmpaabHoe Taby Ha 3Ty UH(OPMALIIo
JJ1sL Hero.

TPECCUBHOE HEIPUSITUE YeJIOBeKOM IIOCTymHaroileld nHpopma-

LIMM — 5TO ero 3aljuTHas [0oBeJleHuyecKas peaklus, 3alUIlaro-
Ijasi ero Mo3r OT HHGOpMalLUy, NepefiaBaeMoil BbICOKOUYACTOTHBIMU
curHasamy. Yem BbIllle yacToTa CUrHajia (MHGopmanyn), TeM Oosbiire
SHEepPruM OH HecéT. HM3KOuacTOTHBIe pe30HAHCHI B TIOJIE KOJieOaHMi
SHepruy Mo3ra XapakTepHbl JJi CO3HAHHWS XKUBOTHBIX. UeM BbIllle ya-
CTOTHBIN [Wara3oH uHbopMaluu (SHepPryu), BOCIPUHUMaeMol 61oJ10-
r4eckoil 0cobbl0 U, C/ie/[0BaTeNbHO, YeM BhIlIe YacTOTa Pe30HaHCOB,
BbI3bIBAEMBIX B T10J1€ SHEPIMM €r0 MO03ra, TeM BhIlle YPOBEHb ero Co-
3HaHUA. Yem Oonee “mepenioBoit” siByisiercs: uges (MHQoOpMarus), TeM
BLILIIe e€ YacTOTa W, CJIefloBaTe/IbHO, BhIllle eé jHeprus. Hayka Oyay-
11ero Hec&T WH(OPMAIIMIO HA YacTOTax, O/M3KUX K BEPXHEMY uacTOT-
HOMY Ipefie/ly BOCIIPHUSTHSI MO3IOM COBPEMEHHOIO YejioBeKa U Jlaxe
BBIXOJUT 3a 3TOT Ipefies1. Ec/iv B nosle sHeprum mMo3sra yejioBeKka paHee
He ObIIO Pe30HAHCOB Ha YacCTOTax, O/IM3KUX K BEpXHEHM uaCTOTHOM Tpa-
HULle er0 BOCIPUSTHUS, TO BOSHUKHOBEHHE MOILHBIX (IPKHUX) pe30HaH-
COB C BHEIIHUMH BbICOKOYACTOTHBIMU (BBICOKOSHEPTeTUUeCKUMU) CHUT-
Ha/llaMH Ha 3THX YacTOTaX O3HAYaeT TOsB/IEHHE B €ro BOOOpaXeHUH
OueHb HeOOBIUHBIX UM, KOTOPbIe MOTYT “CKeub ero Mo3r”, TIOCTaBUTh
0/l COMHEHHE BCIO er0 KOHLIEMLMI0 PeajbHOCTU U, TaKUM 00pa3om,
pa3pylIuTh ero MaTepuasbHbIi MHUpP, KOTODBIM OH NPUBBLIK “BUJETH”
KaXIpIi feHb. O6pa3HO roBOpsi, Pe30HAHCHI I10J1ST SHEPTUH MO3Ta 3TOT0
yesioBeKa C TaKUMU BbICOKOUACTOTHBIMM CHUTHA/laM{ aHa/0TMUHbI KOH-
TaKTy €ro mosra C IpOBOJOM II0J, BbICOKMM HampsbkeHWeM. B Takux
C/lydax TOBOPAT: “IIMPOTa BOCHPHUATHS 3TOrO UeJ0BeKa HeJO0CTaTOuHa,
4yTOOBI MPUHSATH HOBBIE Nepe/IOBbIe Hen”.

[To3ToMy ueioBeUeCKU MO3T 3alUIaeT cedsl, T.e. CBOM MPUBLIU-
HbIM MaTepuasbHbI MUP. B pe3ynbTaTe Takol 3alljUTHOIN peakLiUy M0-
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CTynarolasi BbICOKOUacTOTHasi MH(GOpMalUsi BOCTIPUHUMAETCS uesioBe-
KOM KakK abcoaomHo noxcHas. VICTOUHUK 3ToM uH(OpMAaryy, CKaKkeM,
KHUra, BOCIIPUHUMAETCSI €r0 MO3TOM KaK T/IyNoCTb, 06MaH WM UTO-TO
elé B 3TOM DOJie, a UesIOBeK, paclpoCTPAHSIOMIKI 3Ty WH(OPMALHIO,
BOCIPUHUMAETCs KaK TOT, KTO XOUeT ero 0OMaHyThb, BLICTABUTDL Aypa-
KOM U T.J. TUNIMYHBIM MPU3HAKOM TaKOW 3alllUTHOW peakL[MH, XOPOILO
M3BECTHBIM JIFOOOMY TICMXOAHAJIUTHKY, SIBJSIETCS “XUTPOe TIPUIIypUBa-
HUe”, CBUIeTeNbCTBYIOIIee O BHYTPeHHelH yOeKIEHHOCTU ue/loBeKa B
TOM, UTO ero “oOMaHBIBaIOT”, HO OH 3TO 3HaeT. Ha camoM fieyie Takas
3aIllMTHasl pPeakiiysl 3alllMIaeT ero MO3T OT BHICOKOUACTOTHOU uHQOp-
Mallly, BOCTIPUSTHE BBICOKOW SHepruu KOTOPOit MOXKeT pas3pyLIUTh ero
CTOJIb TIPUBBIUHBIN MaTepuajbHBIA MHUpP “cTapbiX A00OpBIX nzgei”, K
KOTOPOMY OH NPUBBIK.

TUMUYHBIM TTPUMEPOM TaKOU 3all[UTHON peaki[uu “HU3KOUYaCTOTHO-
ro” mMo3ra Ha IepefioBYI0 BBICOKOUACTOTHYIO (BbICOKO3HEPIeTHYHYIO)
VHGOPMAIHIO SIBISIETCS arpecCUBHOE HeTIpUSITHe HeKOTOPBIMH YUéHbI-
MM TeOpUM OTHOCUTE/NBHOCTU DWHIITEeMHa U, B YaCTHOCTH, arpeccuB-
HOe HempusTHe MHOIOMEPHOCTH HalllerO0 MHpa M Hac caMHUX Kak Mpo-
CTPAHCTBEHHO-BPEMEHHBIX MHOTOMEPHBIX 00beKTOB. IIIupuHa moJmocs!
BOCIIPUSITUSI OTCTAjior0 “HU3KOYACTOTHOTO” MO3ra TaKWX JIHOfiell He
OXBaTbIBaeT Auara30oH YacTOT HOBBIX “BBICOKOUACTOTHBIX” ujel. B pe-
3y/bTaTe MO3T TaKWX JIKOJel, He uMest BpOXKJEHHOM CrIocOOHOCTH BOC-
TIPUHATL Ilepe/ioBble “BBICOKOYACTOTHbIE” W/leH, HallpuMep, BblyUUTb
MaTeMaTHUUeCKWM arrapaT pUMaHOBOW TeOMeTPUM W TIOHSTh, /IS Uero
3T0 BCE BOOOIe HY)KHO, (POKYyCHPYeTCs Ha JIMYHOCTA aBTOpa HOBOU
TEOPUM WM OTKPBLITHSA, Ha MOJAPOOHOCTSIX ero Guorpadwuu, urobObI 3a-
TeM Mpe/CTaBUThb 3T JleTa/ll B HEraTUBHOM CBeTe [/l HEOCO3HAHHOU
“3alUTHI” CBOEr0 HeJOCTAaTOYHO IIMPOKOrO JAuaria3oHa BOCIIPUSTHSA,
T.e. /I/I5 HEOCO3HAHHOTO “CaMOOTpaB/iaHus” CBOel TIPUPOAHON yIep6-
HOCTH U OTCTaJIOCTH.

MHoro Apyrux aHaJIOTMUHBIX TIPUMEPOB arpeCcCUBHOTO HETPUSITHS
repeioBoi “BhICOKOUYACTOTHOM WH(MOPMAIMKU MOXXHO HaliTH He TOBKO
B UCTOPUU HAayKH, HO ¥ B UCTOPHM M300pa3sUTebHOTO MCKYCCTBA, My-
3bIKU U T.JI.

LumHApbl cobbITH (MHOTOMEpHBIE TPOCTPAHCTBEHHO-BPEMeH-
Hble TeJla) TaKUX JIFoZel, rocie X BUAUMOTO “TIOTyXaHUs” Kak L1e/ioro,
T.e., IOC/Ie UX BUJUMOIO pacriajia Ha COCTaBJISIOLMe SHEPrOHUTH (LU-
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JIMHAPBI COOBITHI COCTAB/ISIIOIINX YACTHI]) B MOMEHT CMepTH, He Ha-
TIOJTHSTFOTCSI JHEPrHed Kak Lieioe 3aHOBO B 0ojiee BBICOKOYACTOTHOM
[Miara3oHe, a TaK ¥ OCTAIOTCS MHO>KECTBOM Pa3pO3HEHHBIX [WIUHAPOB
COOBITUI HU3KOYACTOTHBIX TUIaHEeTHBIX cpefl. JIpyruMu C/IoBaMH, Takue
JIIOM He CTaHyT YacThI0 UesioBeuecTBa OyAyIIero, a CTaHyT pa3pos3-
HEHHBIMU 3/IEMEHTaMHM HU3KOUYACTOTHBIX TPUPOJHBIX U TEXHOT€HHBIX
CpeJi TIaHeThl.

Bocripusitiie TeKCTOBO# MH(pOPMaI[Usi — YaCTHBIN C/Tyuaii BhIIIen3-
no>xeHHoro. TakuM 00pa3oM, arpecCUBHOE HENPUSATUE TPUBEJEHHBIX
BBIIIIe TEKCTOB YKa3bIBaeT Ha HeJOCTAaTOUHYIO IIMPHHY SHepreTnyecko-
ro CIeKTpa MO3ra uuTaresisi B BbICOKOUACTOTHOM Juaria3oHe. Hampo-
THUB, TIPUHATHE 3TUX TEKCTOB U OMOGU3MUECKUX OOBICHEHWH YKasbl-
BaeT Ha TOT ()aKT, UYTO MO3T UMTaTessA 06/1aJaeT JOCTaTOYHO IUPOKUM
JHEPreTUYeCKUM CITeKTPOM, UTOOBI BOCIIPUHSITH HOBYIO “BBICOKOUAC-
TOTHY!0” MH(MOPMAIHIO, ABJISIOIIYIOCS (parMeHTOM HayKu OyZyIIero.
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CIEKTPAJIbHBIE 30HbI HA IVIAHETE. @OPMHPOBAHUE
SHEPTETUYECKOI'O CIIEKTPA YE/IOBEKA

q TOBBI [IOHATH, 0 UeM UJET peub B 3TOU r/1aBe, HAM HY)KHO TIpeJ -
CTaBUTh, KakK IlaHeTa 3eMJIsl BBITVIIAUT B MUpe SHepruu.
PaccMoTpuM MHOrOMepHOe (IIPOCTPaHCTBEHHO-BpEMEHHOe) Tesio
Haled myaHeTbl 3emyist. 3T0 — YuauHOp cobbimull, UMeOIi 1a-
MeTp Hauleli niaHeTh! (BMecTe C aTMOC(epoil) U BBITSHYTHIM B OueHb
JUIMHHYIO CIUpab BJOJb TPAeKTOPUM [IBIDKEHUs IUlaHeThl B ['anakTu-
Ke. dakTHueckd LWIMHAD COOBITHH IUIAaHEeTHl CYIIEeCTBYeT B IIPO-
CTPAaHCTBEe-BPEMEHU KaK Ye10CMHbIll 060beKm, BCIOAY TUIOTHO 3arioJi-
HEeHHBI 3eMHBIMU COOBITUSIMA Ha BCEM TMPOTSDKEHUM CBOEro Ipo-
CTPaHCTBEHHO-BPEMEHHOT0 00bEMa OT Hauasa B TIPOIIJIOM M IO KOHLA
B Oyaymem. CiefjoBaTe/lbHO, BCe TIPOLIbIe W OyayIue cOOBITHS Ha
3emsie, B TOM UHC/Ie ¥ COOBITHS BCeX 3eMHBIX “oOuTaTeseii”, peasbHBI:
OHH, pa3fie/iéHHble BO BpeMEeHH U MPOCTPAHCTBE, [1eHCTBUTEIbHO UMe-
0T MecTO (TIPOMCXOJST) B COOTBETCTBYIOILIMX (pparMeHTaX LMAIUHAPA
coObITHi M1aHeThl. OJJHAKO C TOYKU 3peHUs] TPEXMEPHOro Haboare-
A OMnUHAP coOBITUI TIaHeThl oOpa3yeTcs u3-3a eé obpalleHHs1 BO-
kpyr CosiHIIa ¥ UX 00Iero BpairjeHHst BOKPYT LjeHTpa ['a/lakTuKu. JTo
TIPOVICXOAUT TIOTOMY, UTO TPEXMepHbIM HabsrozaTenb BOCTIPHHHMAET
JKU3Hb KaK ‘“YKUBOM KUHO(DHWIBM”, COCTOSIIIIAN W3 TIOC/Te[0BaTeTbHBIX
TPEXMEPHBIX U300pakeHHH COOBITHH, T.e. KaJJpOB 3TOro “¢gunbMa”; 3T
KaZIpbl CO3[Al0TCSI MO3roM HabutofiaTesst B TIpoOLiecce “CKaHMPOBAaHUS”
ero coOCTBEHHOTO LM/IMHZpPA COOBITHI (KOTOPBIA IpoJieraeT BHYTPH
LWIMH/IPAa COOBITHI TUIAHETHI) M0 HANpPAaBIeHUIO U3 MPOLIOTo B Oyay-
IIlee 13-3a ero /IBWKeHUs] BMeCTe C IUIaHeTOM Io eé criupanbHON Tpaek-
Topru B ['anmaktvke. B pe3ysbrate OH AeHCTBUTENHEHO YOEXKIEH, UTO
TOJBKO TPEXMEPHBbIM “cpe3” I[WIMHApa COOBITHI B MOMEHT HabJir0-
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JeHus (T.e. OJUHOYHBIM Kajp 3Toro “duibMa” B HACTOSILUA MOMEHT
BpeMeHH) SIBJISIeTCSl peasibHbIM, a BCE [0 U IOC/e 3TOr0 MOMEHTa BO
BPEMEHU He CYIIIeCTBYET, HECMOTPS Ha TO, UTO LIUJIMHAD COOBITUH YyKe
CYILIECTBYET KaK LeJIOCTHbIH OOBEKT B MPOCTPAHCTBE-BPEMEHH OT
CBOEro Hayasa B TIPOLJIOM ZI0 KOHI|a B OyayLeM.

LumuHAp cOoOBITHIA TIaHeThI 3eMJii — He “IycTas” reoMeTpuye-
cKas (urypa, a peasbHBIN GU3NUeCKU 00BEKT, COTKAaHHBIM U3 MHOXe-
CTBa HUTEBUIHBLIX TIOTOKOB SHEPTUH — IWIMHAPOB COOBITHI YaCTHILI,
COCTaBJISIIOLIMX 3eMHbIe cpefbl (TBEPAYIO, XKUAKYIO, Ta3000pa3Hyo) u
“obutareneit” 3THX cpes (MUHEpA/sOB, PAaCTEHUH, KMBOTHBIX, JIFOJEH).
TpéxmMepHbIii “cpe3” mo60oro HMUIMHAPA COOBITHH (TIOTOKA SHEPTUH),
cZleJlaHHBbIM KaK MIHOBEHHbIN “CHUMOK” B OTpeZie/IEHHbIN MOMEHT Bpe-
MeHH, TIpe/icTaBsisieT 000 TPEXMEepPHBIN ceycmok sHepeuu. Harpumep,
TPEXMEpHBIM “cpe3” I[WIMHApPA COOBITUH TaHeThl 3eMJIA B I1[€I0M
Mpe/ICTaB/IseT COOOM CTYCTOK SHEPTUU, KOTOPBIN Mbl Ha3bIBaEM 3Hepze-
muyecKkum meaom InaHeTsl. To ke caMoe — U C SHepreTUYeCKUMHU BO-
JIOKHaMHM, KOTOpbIEe 3aTIOJIHSIOT LM/IMHAD COOLITHIA TJIaHEeThbl: UX MIHO-
BeHHBIE “Ccpe3bl” TPe/ICTaBMSIOT COO0M HeOOJbIIe CIYCTKH SHEepruv
— 3HepzemuyecKue meaa YacTuL, COCTaB/ISIOIMX 3eMHbIe CpeJibl, @ UX
acconyanud — 3TO JHepreTHyeckue Tena “obutarteneil” 3THX Cpep.
Bce 3Tu MasieHbKHe CTYCTKH SHEpPIUd SIBJISIIOTCS HEOTheM/IEMBIMM Ya-
CTSIMU SHEpreTUYeCKOro Tesia M/1aHeThl.

Mo3r oOblYHOrO HabOJATENsT OTOXKAECTBISET SHEPreTHUYecKoe
TeJIO TUIaHEeThI C OOIeNPYHSATEIM ONMUCAHHUEM 3€MHOT'0 I1apa, OKPY>KEH-
HOro aTMoc(epoii, XpaHsSIUMCS B MO3TY, B TO BPeMsI KaK MHO)XeCTBO
HeOOJIBIINX CTYCTKOB 3HEPTUH, COCTABJSIIOIINX SHEPreTHUecKoe TeJlo
TI/TaHEeThI, OTOXKAECTBJISIFOTCSI C OOIIeNPUHATHEIMI OMHUCAHUSIMU YaCTHLI,
13 KOTOPBIX COCTOSIT 3eMHBIE CPe/ibl U MaTepuajibHble Tena ux “obura-
Teneld”. Tak MO3r uesioBeKa “BUIUT” SHepreTHUecKoe Tejo IJIaHeThl U
JHepreTUyecKue Tena eé “oburaresei”.

MEKTPAJTGHBIE I[BETA. [IOCKONBKY LWIHHAD COOBITHH KaXKZOTO
KOHKDETHOTO 00BeKTa CO3/]aéTCsl er0 YHUKAIBHBIM COCTABOM pa3-
JIMYHBIX TIOTOKOB SHEPTHM, KOTOPbIE UMEIOT CBOU COOCTBEHHBIE OTIpe-
JleIéHHble JJIMHBI BOJIH (3Heprus nepejaércs Bcrogy B Ilpupozse B Buje
BOJIH), er0 MIHOBEHHBIH “cpes3”, T.e. TPEXMepHBIN CTyCTOK 3Hepruuy,
WAeHTU(GULMPOBAHHBIM Ye/loBeUeCKUM MO3TOM KaK 3TOT KOHKDEeTHBIH

2}

“MaTepHaJbHBIN" 00BEKT, My/ILCUPYET C YHUKa/IBEHBIM HabOpOM 4acToT,
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KOTOpbIe COOTBETCTBYIOT 3TMM JyiIMHaM BOJiH. COTJIaCHO COCTaBJISFO-
M TIOTOKAaM SHEepTyH, SHepPTUsi ero KoieOaHWi Ha KaXKAOW M3 ITHUX
YyacToT pa3nuuHa. [103ToMy KakKoe KOHKpDeTHOe MaTephajbHOe TeJlo
WM CIUVIOILIHAsl Cpefia XapaKTepU3yeTcsl CBOMM YHHKA/IbHBIM 3SHepee-
muuecKuM CneKmpoMm C ero omnpejie/lHHbIM YCJIOBHBIM 1|BETOM, KOTO-
PBIi MBI HAa3bIBAEM 2eHEepPa/bHbIM CNeKMPA/ibHbIM 6emoM, Ha YacToTax
KOTOPOTO SHeprusi KojebaHUN MMeeT MaKCUMyM, U KOTOPBIH, TaKUM
obpa3om, peobajaeT Haz APYTYIMH [IBETAMU B CIIEKTPE.

3/1ecb MbI UCTIOJIb3yeM TePMUH “CIieKTpasbHbIN 1[BeT” 110 aHa/IOTHUH
C IBeTaMU BUAMMOTO JMaria3oHa 371eKTPOMarHUTHOTO criekTpa. dakTu-
YyeCKH KOHLIeMLUs “CrieKTpasIbHOro 1iBeTa” NpUMeHUMa K CIIeKTpy pac-
TIpeZiesIeHHsT BCETO Yero yroAHo. Tak, Mbl IeTMM YaCTOTHBINM JUara3oH
Mr000Tr0 SHEPreTHUeCKOTo CTIeKTPa Ha CeMb OOBIUHBIX IIBETOB BUJUMO-
rO CHeKTpa B TOC/IeJ0BaTe/TbHOCTH BO3PACTaHUS YaCTOTHI: KPACHBIMH,
OpaH)KeBBIH, XKENTHIH, 3e/IEHbIN, TOMy00H, CHHIH, (DHOJIETOBBIM.

C MEKTPAJIHBIE 30HbI HA IUIAHETE. VITak, HUTeBHJHbIE TIOTOKU

SHEPruH, COCTaB/SIOLIMe SHepreTUYecKoe TesI0 Hallleil IJIaHeThl,
BMecTe (OPMHUDPYIOT SHEPreTUUYEeCKUH CIIEeKTPaTbHBINA COCTaB IJIaHETHI,
T.e. JHEPreTUYeCKUH CIeKTp TulaHeThl. Kakgass KOHKpeTHast 00JacTb
TJTaHeThl Takke 00pa30BaHa CBOMM YHUKATBHBIM COCTABOM 3HEPTeTH-
YeCKUX CT'YCTKOB (B MaTepualbHOM MUpe OHU HaOJIIoZaroTcs Kak pas-
JMYHble MUHepasibl, BU/Ibl paCTeHUN U )KUBOTHBIX, MOMYJ/ISILIAY JTI0jel),
KaX[IbI U3 KOTOpBIX 00sajjaeT CBOeH YHUKa/JbHBIM 3HEPreTUYeCKUM
cnekTpoM. Takum 00pa3oM, Kakgas KOHKpeTHas 00/acTh TUIaHeThl
HMeeT CBOM COOCTBEHHBIN YHUKAIBHBIN HEpreTHUecKuil crieKTp, obpa-
30BaHHBIN TIepEKPLITHEM SHEPreTHUeCKUX CIIeKTPOB BCEX e€ KOMIIO-
HEHT, r/le KOMIIOHEHTaMH SIBJISTIOTCS Pa3/IMYHble MUHepasibl, BUABI pac-
TeHWUH Y KUBOTHBIX, MTOMYJ/IALUMN JIFOfeH, crielpduutbie A/ 3Tok 06/1a-
CTU, U XapaKTepU3yeTCs] CBOUM 2eHepanbHbIM CNeKmpaabHbIM Y8emom,
KOTOpBIH Tpeobsia/iaeT HaJ| JPYTUMU LIBETaMH B CITEKTPE.

B pe3ynbraTte riaHeTa 3eM/si COCTOMT M3 Pa3HBIX CIEKTPaTbHBIX
LIBETOBBIX 00JIacTel, KOTOpbIe MbI Ha3bIBaeM CNeKMpaabHbIMU 30HAMU.
IIpu B3r/Iile CO CTOPOHBI B SHEPTETUUECKOM MUpe “TI0BePXHOCTh” IJla-
HeTbl OOJIbIIIe MOX0XKa Ha JIOCKYTHOE OZEsUI0, CIIUTOE U3 (parMeHTOB,
KaX/IbIi U3 KOTOPBIX UMeeT CBO reHepasbHbIN CIIeKTpasbHbIH LBET.

OU3NYECKU KaXKZas CIeKTPaibHast 30Ha TJIaHEThI TIPe/ICTaB/ISeT CO-
00l KOMILJIeKCHOe 00pa3oBaHWe, JHEPreTUUeCKH CMeKTp KOTOpOro,
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BKJIFOYAsi €T0 TeHepasibHbIM CreKTpaibHbINA LIBeT, COCTOUT W3 SHEPreTH-
YeCKUX CTEeKTPOB CYIIH C eé xapaKTepHOU Tororpadueti (ropbl, paBHU-
HBI, 03épa U T.[.) U TIOA3eMHBIMH 3a/Ie)KaMH TI0JIe3HBIX HMCKOTaeMbIX,
oTipeie/IEHHBIX BH/IOB PACTeHHUM UM J)KUBOTHBIX, @ TaKKe OIpefenéHHbIX
YyeJI0BeUeCKUX pac ¥ Hal[uM, 041 KOTOPBIX CO3/ja/li Ha 3TOi TeppUTO-
PUM XapaKTepHYIO Ky/JbTYPHYIO U TIPOMBILLJIEHHYIO Cpefy.

OCHOBHBIE CrieKTpaJibHbIe 30HbI Ha Cyllle CBSI3aHbI C perMoHaMu 8-
MU OCHOBHBIX MUPOBBIX KY/IBTYP (MUPOBBIX LIMBIIM3ALIM), YKa3aHHBIX
B CTOJIKHOBEHMU [IUBUIN3ALNIA Camioasiss XaHTuHTTOHA (1993) u pas-
JeJIEHHBIX JIMHUSMH KY/JIbTYPHOTO Das/ioMa; 3TO — DervoHbI COBpe-
MEeHHBIX 3araHoN (eBporeMckoii), KOH(YLIMaHCKOM (KUTakCKOM),
SITIOHCKOM, UC/IaMCKOM, MHYUCTCKOM, C/IaBSHO-TIPABOC/IaBHOM, JTaTHHO-
aMepUKaHCKOW U a(puKaHCKOU KyJbTYp, a “JIMHUM KYJbTYPHOTO pas-
JioMa”, pa3fesisioNiye 3TH PeruoHbl, SBISIOTCS MPOCTO JIMHUSMU U3Me-
HEHUsI COCTaBa SHEPreTHUeCKOro CIeKTPa, BK/IIOUas M3MeHeHUe TeHe-
PaJILHOTO CITeKTPAlbHOTO I[BETa B IMePeX0HBIX TIOrPAaHUYHBIX T1010Cax
MeX/y 3TUMH CIeKTpaJbHbIMK 30HaMH. JTa CBsi3b OOYC/IOBJIEHa TeM,
uyTo YesIOBeK HAaXOAWUTCS Ha BEpIIMHE LETIOUKU MOTPeO/IeHnsT 3eMHBIX
cpen (pecypcoB). B pe3sysnbTaTe SHepreTMuUecKuil CIEKTD uYe/ioBeKa
(hopMUpyeTcst M3 JHEPreTUUeCKUX CTIEKTPOB BCEX TPUPOHBIX M TeXHO-
TeHHBIX (CO3JaHHBIX PYKaMH uejioBeKa) 3eMHBIX Cpell B PerMOHe ero
MPOUCXO’KEHUs], a TakKe M3 SHEPreTHUeCKUX CIIeKTPOB BCEX BUOB
pacTeHHi U )KMBOTHBIX B 3TOM DervioHe (IIOCKOJIbKY pacTeHMsl U >KU-
BOTHBIE CO3/IaHBl W3 YACTHI] 3TUX 3eMHBIX CpeJl U, TaKUM 00Opa3om,
SIBJISIFOTCS] UX HEOThEMJ/IEMBIMU YacTSMH, BK/TFOUSHHBIMU B LIETOUKY T10-
TpebienHus).

Kaxgast U3 OCHOBHBIX CIEKTPAJIbHBIX 30H IUIAHEeThl XapaKTepu-
3yeTcs CBOMM COOCTBEHHBIM T'eHepasbHbIM CIIEKTPabHBIM IIBETOM, Ha
YacTOTaX KOTOPOTO eé SHepreTUUecKuM CreKkTp uMeeT MakCUMYyM, U CO-
CTOWT W3 MHOXKeCTBAa MEHBIIMX CIeKTPadbHbIX 30H, KaKJas U3 KOTO-
PBIX UMeeT HEMHOI'0 OT/IMYHBIN CrieKTpaibHbIN LBeT. Kpome Toro, 3tu
He0OoJbIlIe CreKTpayibHbIe 30HBI MOTYT COZEp)KaTb eIlé MeHbIIe
“aHK/IaBbl” COBEPIIEHHO pa3HbIX CHEeKTpajabHbIX LBeTOB. OCHOBHBIE
CIIeKTpasbHBIE 1[BETa ITUX HEDOOJbIINX CHEeKTPaNbHbIX 30H U aHK/IABOB
BHYTPM HHMX BMecTe 00pa3yroT BCé pa3HOOOpas3ue 3HepreTHUecKOro
CrieKTpa OCHOBHOW CTeKTpa/JbHOM 30HBI, KOTODYIO OHU COCTaBJISIIOT.
MHoro1BeTHOe pa3HoOOpa3ue CTpaH, a TakKKe HAIlMOHANBHBIX U KYJlb-
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TYPHBIX aBTOHOMHBIX PEerMOHOB BHYTPU CTpaH MOKa3biBaeT 3TO, HO B
YCJIOBHBIX L[BeTaX, Ha MOJUTHYECKON KapTe MUpa.

To ecTb NOCKO/BKY Ue/I0BEK HAaXOJUTCS Ha BepllIMHe LIe[0UKH 10-
TpebJieHrs1 3eMHOM Cpe/ibl, a 3eMJIsSI [IOUTH TI0JTHOCTLIO HacesleHa JIF0/b-
MM, pasHOL|BeTHOe “JIOCKYTHOe Ofiesijio” MOJUTHUecKOd KapThl MUpa
yKas3bIBaeT Kak OCHOBHbIE CIIeKTpa/ibHble 30HbI Ha Cyllle, TaK U UX CO-
CTaB/solMe (parMeHThl (MeHbILINe CIIeKTPa/IbHbIE 30HBI).

Kpome Toro, Ha mnaHeTe ecTb NMpakTUYeCKU Hesace/léHHbIE U He-
OCBOEHHbIE 3eMJ/IU, KOTOPbIE, C/leZloBaTe/IbHO, He BK/IIOUEHBI B LIETIOUKY
notpebsiennsi coBpemeHHoro Yesnopeka. Cambie KpyIMHbIE W3 HUX —
AwnTtapkTuka u 'peHmanaus, a Takke Ama3oHus, Bocrounas CubUpb,
Caxapa u gpyrue. T GOJbIINE CHEKTPAIbHbIE 30HBI, @ TAK)Ke MEHb-
Me CrieKTpasibHble Cy030HbI, M3 KOTOPBIX OHH COCTOSIT, CBSI3aHBI HE C
YesioBeYeCKUM (PaKTOPOM, a C eCTeCTBeHHBIMH LIeTIOUKaMH ToTpebdiie-
HUS1 3eMHBIX Cpe.

Cameble GosibIlve CrIeKTpajbHbIe 30HBI B MUDOBOM OKeaHe CBsi3aHbl
C KPYTIHBIMM OKeaHCKUMU TeUeHUSIMU, MOPSIMU U OOJIBIIMMU 3a/THBaMH.
OTO BBI3BAHO TeM, UTO SHEPreTUUeCKUi CIIeKTp KaXJ0l MOPCKOM CIieK-
TpaslbHOW 30HBI, BK/IIOUasi eé reHepasIbHbIM CIIeKTPa/bHBIN LjBET, COCTO-
WT W3 9HEpreTUYecKuX CrieKTPOB MOPCKOTO JHa C ero XapaKTepHOU To-
riorpadueil 1 MUHEpPATbHBIMHU OTJIOXKEHHSIMH, a TaKXKe OIpeZe/éHHBIX
BUJIOB MODPCKHX pacTeHUH U >XKUBOTHbIX. Kakas OCHOBHasi Mopckas
CrieKTpasbHasl 30Ha, KaK U OCHOBHBIE CIIeKTpa/bHble 30HbI Ha Cyllle, CO-
crouT U3 HoJlee MEJIKUX MOPCKUX CTIeKTpalbHBIX Cy030H, BK/IOUas He-
OonbIIie MOPCKHE CTHeKTPajbHbIe “aHKIAaBbI”, KaXKABIA W3 KOTOPBIX
VIMeeT CBOM COOCTBEHHBIN reHepabHBIN CIIeKTPaTbHLIH I[BeT.

OPMUPOBAHUE 3HEPTETMYECKOI'O CIIEKTPA YEJIOBEKA 13 3Hep-
reTUUeCKUX CIIeKTPOB 3eMHBIX CpeZi U MX “obuTaresieii” B pe-
THOHE ero NPOMCXO0JKeHNUsI.

WUtak, Kaplii 0OBEKT UMeeT CBOW YHHKA/bHBIN IHepreTHuecKuit
CTIEKTP, XapaKTepHBIH [/ 3TOr0 KOHKPETHOTO THUTIa 0OBEKTOB, CKaXKeM,
MHHepasoB, paCTeHUN WU KUBOTHBIX, JIOJel. DTO — Moc/ie[joBaTe lb-
HOCTh CITeKTPa/JbHBIX MMUKOB W BIAJWH, XapaKTepusyeMas MX 0OIeid
orubaroiei criektTpanbHONW KpuBOH. CrieKTpasibHble MUKW U BIIAAWUHbBI
WIparoT pojib “TeKCTOBBIX CMMBOJIOB” WM “My3bIKa/JbHBIX 3HAaKOB”, a
WX TIOJIHasi TIOC/Ie[JOBaTe/IbHOCTh B SHEPreTHUeCKOM CIeKTpe 00beKTa
npeficTaBnisieT coO0M CBOEro poJja 3aKOMPOBAHHBIN TEKCT WM HOTHYIO
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3aTMCh — 3TO 3HEP20CNeKMPAbHbILl KOO, YHUKAIBHBIA [JIs KasKA0T0
00beKTa Y TIOXOXKMM Ha WCXOAHBIA KOJ KOMITBIOTEPHBIX TPOTPaMM.
Kakplii THUIM 4YacTUL], COCTaB/SIIOIIMX 3€MHbIE CpeZbl, BK/IHOuUas UX
“obuTareseii”, UMeeT CBOW XapaKTepHbIN SHEPreTUUeCKHi CITeKTp C Xa-
PaKTepHBIM 3HEProCreKTpasbHbIM KoZoM. TakiuM 06pa3oM, Bce 3eMHbIe
Cpefbl, BK/IOYAs BCeX UX “obuTaresieit”, CXOAHBI C KOMITbIOTEPHBIMU
MpOTrpaMMaMH Pa3/TUUHBIX TUTIOB, BBITIOHSEMBIMU B UX OOIL[eM BUPTY-
a7lbHOM MPOCTPAHCTBE, KOTOPOe Mbl Ha3blBaeM “MaTepua/ibHbIM MUPOM
rtaHeTsl 3emiist” (rmogpobuHee cM. TTOJIE BOOBPAXKEHNS).

“ITviieBble TIPOAYKTHI” [/Is1 paCTeHUM — 3TO COJTHEUHOe U3/Iyde-
HHe, HeoOXoauMoe i (POTOCHHTe3a OPraHUYecKUX BeIeCTB, TITHOC
YacTUL[bl MUHEPaJbHONW W OpraHWyeckod 3eMHBIX cpef (MUHEpaJIbl,
MouBa, BOJA, BO3yX). B pe3ysbTaTe 3HepreTuuecKuii CrieKTp KaXKA0ro
BU/la pacTeHHI C(pOPMUPOBAH M3 S3HEPreTUUeCKOro CreKTpa MOrJ/IoLEH-
HOT'O COJIHEYHOT'O U3/lyueHUs], a TakKe SHepreThYecKUX CIIeKTPOB MH-
HepaJsioB, NIOYBbI, BOJbI U BO3/yXa, XapaKTepHBIX //Is1 PerMOHa IPOUC-
XOXK/IeHHs 3TOTr0 BU/ja pacTeHUM. V13-3a MOT/OIEHHOTO COTHEUHOTO 13-
JIy4ueHUsl, KOTOpPOe, B CBOIO 0Uepe[b, SIB/ISIeTCS MOIVIOLEHHBIM, a 3aTeM
NepensyuyéHHbIM H3JIydyeHUeM TrajakTUYecKuxX cpefl, uepe3 KOTOpbie
ripoxogut CoJHIIe BMeCTe CO BCeMH JApyruMu oObekTamu CoTHEUHOM
CUCTeMbl, PaCTUTe/IbHBIIA MUD SIBJISIETCS MHAWKAaTOPOM, KOTOPBIM paHb-
11le >KUBOTHBIX U JIIO/lell pearvpyeT Ha M3MeHeHHUsl B COCTaBe rajakTy-
YeCcKuX cpef,.

JKUBOTHBIE TTOTPEOJISTIOT pacTeHuUs, BOAY W BO3AYyX, a TUIOTOSAHbIE
Y BCesiTHbIe KMBOTHBIE TIOTPEOJISIIOT eIl W TPaBOSAHLIX. TO eCTh 3Hep-
reTUYeCcKUi CreKTp KaKA0ro BH/A TPaBOSJHBIX XKUBOTHBIX CJOPMUPO-
BaH M3 SHEPTeTUYECKUX CMEKTPOB CbeJ0OHBIX PACTEHWH W, TaKUM 00-
pasoM, M3 SHepreTUYeCcKuX CIIEKTPOB COJTHEUHOIO U3/TyYeHHUs], TBEPJbIX
MUHepasoB, [I0YBbI, BOJBI U BO3/lyXa B PETMOHe NIPOMCXOXKIEHNS 3TOr0
BU/JIa, a SHEPreTUUYeCKU CIeKTP KaXkKAOro BUja TIOTOSAHBIX U BCesi/-
HBIX >KUBOTHBIX JIOTOJHEH el U 3HepreTUUYeCcKWMH CIeKTpamu Toe-
JlaeMbIX UMM TPaBOSIAHBIX (TAK)Ke YPOKEHLIEB STON TepPUTOPUH).

W3-3a Toro, uto Ye/s0BeK HAXOMTCS Ha BepIIMHE L[eTIOUKH T0Tped-
JieHus1 BCeli 3eMHOM cpe/ibl, JHepreTUUeCKU CrIeKTp KaXKA0ro yesioBeKa
cOpMHUPOBAH U3 SHEPreTHUeCKOro CIIeKTpa COIHEUHOI'0 U3/Iy4YeHus U
SHepreTUYeCKUX CIIeKTPOB 3eMHBIX CpeJ] (MUHepaJsibl, T0YBa, BOZAA, BO3-

2}

IyX) ¥ BCeX MX “oburaresieli” (pacTeHWH U KMBOTHBIX), XapaKTePHBIX
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[T PETMOHA €ro TIPOUCXOXKIAEHUST W BKTFOUEHHBIX B LIETIOUKY MOTped-
senust Yemnoseka.

OHeprocrieKTpaibHasi KpHBas, T.e. TIOCIeJOBaTebHOCTb CIeK-
Tpa/IbHbIX MIUKOB M BMaJuH (3HepreTUuUeCKWii CrieKTpasbHbINA KOJ) KaX-
JIor0 OWOIOTHUeCcKOTo BHU/A, HEKOTOPHIM oOpa3oMm “¢ukcupyercs” B
JHEProcIeKTpaabHOM Ko/ie ero OMoIoruueckux ocobe, T.e. Ha YPOBHE
reHOB — B UX F'eHOMe CO BCEMU er0 KOAWPYIOLIUMUA U HEKOJUPYIOLLH -
MU (MyCOPHBIMH) Te€HaMH{, KOTOpBIe, Ha $13bIKe KOMIILIOTEPHBIX ITPO-
rpaMm, TpeJCTaBAsAiOT coboi Ouodaiiibl, CKOMIUIMPOBAHHBIE U3 UX
JHEpreTUYecKoro CIeKTpajabHOro Koja (CM. riaBy I'EHbI KAK WCIIOJ-
HSEMBIE TIPOTPAMMHBIE ®AMIIBbI). OTa “duKcaius” IHepreTUUecKux
CTIEKTPOB OMOJIOTMUECKUX 0CO0el, B YaCTHOCTH, JIFOZeH, COXPaHsAeTCA
Mocjie UX MUTpalMy B DYrOil perMoH Mupa 3a CUéT COXpaHeHUs WX
OpWUTMHA/IbHON MEeCTHOM KyJ/IbTYPbI, TPA/ULIMN, PEJIUTUU W TUIEBBIX
TIPeATIOUTeHHH, KOTOphIe, B CBOIO OUepeb, SIBJISIIOTCS IPOsIBJIEHHEM
(MarepuanM3ariyieil) COOTBETCTBYIONUX (hparMeHTOB YHEPTrOCIIEKTPaIb-
HOT'0 KO/Ia, XapaKTepHOro /i/Isi PerMoHa UX MPOUCXOKeHus. TakuM 00-
pa3oM, JIt0/1, TlepeexaBliie U3 perMoHa CBOero MPOUCXO0XKAEHHs B IpY-
TOli PerrioH MUPA, B TIO/IABJISOIIEM OOJBIIMHCTBE C/TyYaeB COXPAHSIOT
CBOU 3HEPTeTUYEeCKHi CTIeKTP (IHeproCreKTpaabHBIA KOA) U, CjiefjoBa-
TeJIbHO, COXPAHSIIOT CBOM Hac/ieflyeMble UePThl Ha MPOTSDKEHUU TTOKO-
JIeHUH, TTOCKOJIBKY BCe 3TU UepThl, XapaKTepHbIe JJisl ToJei UX poJHO-
rO pervoHa, OIpeJessioTCs WX SHepreTHUecKUM CIIeKTPOM (3Hepro-
CTieKTpasbHbIM KOZIOM).

Yto KacaeTcsi pacTeHUM U )KUBOTHBIX, TO UX BbDKUBaHHUE TIOCIIe Tie-
PEBO3K{ M3 PerrioHa TPOUCXOKAEHHUS WX BU/A B JPYrOi PerHoH MUpa
obecrieunBaeTcsi MUTAaHUEM, SHEPreTUYeCKHil CTeKTp KOTOPOrO UMeeT
TIPYBBIYHBIN [/I1 HUX CTIEKTPOCOCTAaB: 3TO — BbLICAJKa B TIOUBY, MaKCH-
MaJIbHO CXOXKYIO C ITOYBOM B PerMOHe MX MPOUCXOXKIeHus (A7 pacTe-
HUI), a Takke obecrieyeHre TIPUBBIYHBIMU [I/IT HUX KOpMaMu (f71s 10~
MaIlIHUX )KUBOTHBIX).

EBpomeiitbl puBe3mM U3 aMepUKaHCKUX KOJIOHWN M KY/JIbTUBHPO-
Bai B EBporie HeKOTOpBIE K/TFOUeBble BHABLI CeTbCKOXO3SHCTBEHHBIX
Ky/IBTYDP W CeJbCKOXO3SIMCTBEHHBIX J>KUBOTHBIX, TaKWe KaK MOpO030-
yCcToWUMBble COpTa MILEHUL[b], KapTodenb, KYKypy3y, UHZeeK, U T.IL.
OHuU TaK)Ke Haua/u SKCIIOPTUPOBATh Tabak, Kakao 600BI U Apyrue ame-
PUKaHCKUe MPOAYKThI B EBpoIly, TeM caMbIM aJanTHpOBaB SHepreTyuye-

174 DE INVESTIGATIONE TEMPORUM



CKUM CIIeKTP WX POJHOI eBpOIeMCKOIl CrleKTpanbHON 30HbI, BK/IOUAs
JHepreTUyecKre CIIeKTPLI eBpOIeHleB, K SHEPreTHUeCKNM CIeKTpaM
cBoUX KoJsioHuii B HoBom Cgere.

MMeHHO T03TOMY He0OXO/UM TOJIHBINA OTKAa3 OT MPO/JYKTOB, 3aBe-
36HHBIX U3 AMepUKH (KapToderb, KYKypy3a, Kakao U II0Ko/ajl, Tabak u
T.nA.), ¢ Boctoka (puc, Kode, yaii, IPIHOCTU U T.A.) U U3 JPYTHUX CIIeK-
TPaJIbHBIX 30H TUIAHETHI BCEM TeM, KTO XOUeT MOHATh WCTOPHUIO U Tpa-
VLN UCKOHHBIX €BPOTeliCKMX HapOZOB, HallpUMep, MCCeJ0BaTessiM
I3/IbCKUX HAapO/IOB, 3/UTMHCKOM U POMaHCKOM Ky/IbTYP U T.I1.

YTALMSI MaTepUaibHbIX TeJl OMOJIOrHUecKux ocobeli — Tak B

MHpe MaTepuu BBITJIAUT Tpoljecc OpMUPOBaHUsI SHepreTuue-
CKUX CIMEeKTPOB HOBBIX OHMOJIOTMYECKHX BUZOB U TIOABUIOB, CKaXKEM,
HOBLIX BHJIOB PACTeHUH U )KUBOTHBIX, JTFO/IEH.

3T0 MOKeT OBITH OUeHb MeJJIEHHBIM 3BOJIIOLMOHHBIM TIPOLIECCOM,
KOTOPBII ITPO/I0/DKAETCS B TeUeHHe MHOTHX TTOKOJIEHUH I107] BUSHHEM
HeTpepbIBHBIX “UHBEKLUN” SHepPreTUYecKUX CIEeKTPOB TeX 3eMHBIX
cpen v ux “obuTtaTeseii”, KOTOpbIe XapaKTepHBI [|jisl PerMOHa TIPOXKHBa-
HUS ¥ BKJIIOUEHbI B LIEMOYKY IOTpeOIeHusl [JaHHON OHOIOTHUecKon
0co0u (CKa’keM, pacTeHHsl, )KUBOTHOTO WJTH YeJIOBeKa).

OpHako B OOJIBIIIMHCTBE Cy4aeB — 3TO OBICTPBIA MPOIIeCC, KOTO-
pblii 3aHUMAeT JeCATUIETUs], T.e. BCEr0 OJHO TIOKOJIeHUWe Ouosoruue-
CKuX 0cobel, TakuX, Kak /oy, B 3TuX ciyuasx 6uosornyeckre ocobu
MYTHUPYIOT I0J, BUSHUEM H3MeHEHHOTO SHepreTHYecKoro CrieKTpa OK-
py’Karoleli ranakTH4ecKoi cpefibl. ITO CBs3aHO € BXoxKeHHeM CosH-
Lla BMecTe €O BceMu TesiaMu COJTHEYHOM CHUCTeMbl B HOBBIM, COCeIHUI
raJlaKTUIeCKUi CeKTOp, T/ie TalaKTHUecKasi Cpefia UMeeT NPYyroi SHep-
TOCTIeKTPAJIbHBIN COCTaB, UeM B MpeAbIAyIeM CeKTope. JTa ralakTiuue-
CKasi cpejia, UMeIoIasi Apyroil SHepreTUUeCcKui CrieKTp, COOTBETCTBEH-
HBIM 00pa30M U3MeHsieT SHepreTUUeCcKUi CIIeKTP COTHEYHOTO H3/Tyve-
HUs, a 3aTeM TOCPe/ICTBOM COJIHEYHOTO W3/TyueHHs uepe3 LeMOYKU
rotpebsieHs Ha TUTaHeTe 3eMJIsi BHOCUT COOTBETCTBYIOLIIE M3MeHeHHs
B SHEPreTHUeCKHe CITEKTPhI 3eMHBIX CpeJ] U BCeX UX “oburtaTeneii”, Ha-
TpuUMep, PacTeHUM, KUBOTHBIX, JTFO/Iei.

AXJIbIII KOMITOHEHT JIF000M CrieKTpanbHOW 30HbI, 6/1aroaps He-
TipepeIBHOMY 00OMeHY 3Heprvei co BCeMH JIDYTUMH eé KOMITOHEeH-
TaMH, UrpaeT CBOI YHUKAJBHYIO CIIEKTPAbHYIO POJIb B COOTBETCTBHUU
C €ero SHepreTHUeCKUM CIieKTpoM. Kakablii KOMITOHEHT MCIOMHSeT
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CBOIO COOCTBEHHYIO “CITEKTpa/IbHYIO MapTHIO” B 00BeTUHEHHOM “CHUM-
(hoHMUECKOM OpKecTpe” 3TOM CIeKTPa/IbHOM 30HbI, TEM CaMbIM y4acT-
ByS B (DOPMHPOBAaHWM €€ YHUKATLHOM CITIeKTPa/IbHOW KPHUBOM, BK/IIOUAst
e€ OCHOBHOM CIleKTpasibHbIl 11BeT. Pa3Hble crieKTpasbHble 30Hbl — pas-
JIMUHBIE COCTaBbl “MY3bIKAHTOB” B TAKOM “OpKecTpe”, UTO OIpejeseT
pasyiuuue SHepreTUYeCcKrxX CIeKTPOB STHX 30H.

CrnekTpasbHble POIM pas/IMuHbl [JI1 Pa3HbIX TUIMOB KOMIIOHEHT
CTIeKTPAJIbHOU 30HBI, T.e. /IsT 00beKTOB C PAa3HBIMU THUTIAMHU YHEpreTH-
YeCKOT0 CTeKTpa, BK/IHOYasi OCHOBHOM CIEeKTpaibHBIA 1[BET, KOTOPHIMA
npeob/1aZiaeT HaJ APYTMMHU LIBeTaMH B ero criektpe. Harpumep, Takumu
“My3bIKaHTaM{”’, UCIIOJHAIOLIVMMY CBOU pasHble “ClieKTpasibHble Map-
TUU” B eJUHOM “CUM(OHNUECKOM OpKecTpe” CIeKTpajabHOU 30HHI, SIB-
JISIFOTCS1 3arachl PasHBIX M0JIE3HBIX MCKOMaeMbIX (Boja, He(Tb, pPy/bl),
BU/Ibl IMKUX U CeTbCKOXO3SIMCTBEHHBIX KY/bTYP, BUABI AUKHAX U Celb-
CKOXO3SIICTBEHHBIX YKUBOTHbIX, MOMY/ISILIUY JItOZel, pa3Hble TUIIbI [1PO-
MBIIIJIEHHBIX TIPeJTIPUATHI M CebCKOXO3SIMCTBEHHBIX (epM, JeHexX-
HbIe 3aMachl pa3HbIX Ba/IIOT, pa3Hble THIHI L[eHHbIX OyMar u T.J.

B uacTHOCTH, BbllllecKasaHHOe BEDHO U B OTHOLIEHUM YesoBeve-
CKMX TONy/sLUM Kak (PparMeHTOB CIEeKTPAIbHbIX 30H Ha IIJIaHeTe.
JIroy WCTIOMHSIFOT CBOU OTIpeZie/IEHHBIE POIA B 00IeCcTBe KaK aKTEPHI
Ha TeaTpasibHOMU cijeHe. DTOT (aKT XOpOII0 U3BECTEH TF0O0MY IO/IUTO-
JIOTY Y1 95KOHOMHUCTY.

HeiHe, 61arosjapst HalMM 3HaHUSIM 00 SHEPreTHUecKUX CIeKTpax B
MpUMeHeHUH K OMoQu3uKe, MBI TIOHMMaeM, UTO “cLieHapuu” AJIs JIFO-
ZleH, cieysi KOTOPBIM OHU UCTIOJTHSFOT CBOW POJIA B 00IeCcTBe, “3aru-
caHbl” B HUX SHepreTHyeckux crekrpax. “CrieHapuii” OCHOBHOUM po/u
KaKZI0T0O uejioBeKa “3amnucaH” B (hparMeHTe ero SHeprocrneKTpaJbHOTo
Ko/ia (JI0Ka/IbHOM 1]eTI0UKe CreKTPa/bHbIX MUKOB U BMa/IMH) HAa TeX Ya-
CTOTax, e orubaroiias TUX MUKOB U BIaJWH UMeeT IJIaBHBbIA MaKCH-
MyM MY, C/lefloBaTe/bHO, TAle SHEprus B CIEeKTpe MakKCHMasbHa. JTOT
TJIaBHBIN “CrieKTpasibHbIM X0M”, KaK ¥ 3Ta IJ1aBHasi POJib, BbIPAXKatOTCs
reHepalbHBIM (Haubosiee SPKWM) YCIOBHBIM CIIEKTPAIbHBIM LIBETOM,
XapaKTepPHBIM [I/Is1 3TOTO Ue/iOBeKa, KOTOPbIA NpeobiasiaeT Hafl IPyrH-
MU LIBeTaMH B ero 3HeprethyeckoMm criekrpe. “CreHapuu” ero BTOPO-
CTeTIeHHBIX poJieli B o0IlecTBe “3amucaHbl” B )parMeHTax ero 3Hepro-
CTeKTpaJbHOI0 KOZla Ha 4acToTax (CHeKTpPa/bHBbIX IBeTaxX) MeHbLINX
“X0NIMOB” €ro 3HeprocreKTpajibHON KPUBOM.
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C TABWIM3ALUSL OBLIECTBA. JIto6oe ueyioBeueckoe COOOIIECTBO
Kak CrieKTpasibHasl CUCcTeMa MpeObIBaeT B CTaOUILHOM COCTOSTHUH,
eC/Ti BCe ero KOMITOHEHTHI HaXOJSITCS B CTAOM/IBHOM CIeKTPaJbHOM
3HeprooOMeHe APYT C JPYrOM BHYTPU 3TOW CHUCTEMbI, U 3Ta CUCTeMa B
11eJIOM HaXxOJUTCS B CTaOMJIBHOM CIIEKTPasbHOM 3HeproobmeHe C Jpy-
TUMU CIIEeKTPa/JbHBIMU CUCTeMaMU Ha TjlaHeTe (APYTrUMH desioBeyecKU-
MU CO00LI[eCTBaMK U TPUPOAHBIMU 3€MHBIMU CpefiaMu). [IpyrumMu ciio-
BaMH, eCJTA KaKAbIM wieH OOIIeCTBa BLIMIOJ/IHSIET CBOK CHEKTPAIbHYIO
POJIb, COOTBETCTBYIOLYIO €r0 SHepreTUYecKOMy CIEKTpY, T.e. B COOT-
BeTCTBUHU CO “ClieHapveM”, KOTOPBIN 3arucaH B ero 3HeprocrekTpaib-
HOM Kojle, 3T0 00I1[ecTBO TIpeObIBaeT B CTabMIBHOM cocTosiHUM. Ecin
3HAUUTEbHOE UYHC/I0 YIEHOB OOLIECTBA TMEPeCTAET BBIMOHATL CBOU
CTIeKTpajIbHbIE POJTM, CTaOW/IBHBIN 3HeprooOMeH BHYTpPHM OOIIecTBa
HapyIIaeTcs; 3TO 0OIIeCcTBO NMPUXOJUT B HECTAOWIHLHOE COCTOSTHUE, KO-
TOpOe MOJKET pa3BUThLCS B TaKUe COLMa/bHbIE Pe30HAHCHI KaK MesKpa-
COBbIE CTOJIKHOBEHHS, PeBOJIIOLMS, I'pak/jaHCKasi BOIMHA, TeHOLUJ, 3T-
HUYEeCKUX WY PeJIMTMO3HbIX MEHBIIVHCTB U T.J,.

I'oBOpsi TepMUHAMH MY3BIKH, 3TO 03Ha4aeT, UYTO KaXKJbId MYy3bIKaHT
cUM(OHUUECKOTO OpPKecTpa A0/DKEH WCIOJHITh TOJIBKO CBOK) MapTUIO
B COOTBETCTBUU C 00Imeli mapTuTypoit cumdonur. B nmpotuBHOM City-
yae, eC/Id KTO-TO U3 MY3bIKaHTOB OPKeCTpa J0MyCTUT HETOUYHOCTH B UC-
TIOJTHEHWH CBOEH TMapTHH, Mbl YCIBIINAM “(asbIiuByI0 HOTY” B MCIIOJI-
HeHWU cuMdoHUU. U ecy TakUX My3bIKAHTOB MHOT'O WJIM HEKOTOphle
13 HUX BOOOILe MePeCTaloT UCIIOHATh CBOM MapTHH WIXM HAUMHAIOT UC-
MOJIHSATh UTO-TO JPyroe, He U3 3TOU cUMGOHUH, TO WUCTIOJHEHHE 3TOMN
cuM$OHUM MpeBpalaeTcsi B KAKOQOHUIO.

[Tos3TOMYy MOHO3THHUECKOEe OOIIeCTBO CIEeKTPaJbHO HEBO3MOJKHO,
Kak U CUM(OHUS B UCIIOJHEHUU OJHOTO My3blKaHTa. HarjoHasbHbIe,
Ky/IbTypHble, PeJIMIMO3Hble U Jpyryue MeHBLIMHCTBA UIPalT Ba)KHYHO
POJIb; UX SHEPreTHUeCKHe CIEeKTPhl CO3/1al0T He0OX0AUMOe CTIeKTpasb-
Hoe pa3Hoobpa3ue B o0IIIecTBe.

3T0 — (aKThI, U3BECTHBIE JIFOOOMY TIOMUTONIOTY U KOHOMHUCTY.
Ternepb 3TH (akKThI MOTYUWIM HAyYHOE 0OOCHOBaHWE HA OCHOBE Chek-
mpockonuu b6uosno2uueckux 8udo8 — HOBOTO pazjena Ouopu3vKy, mo-
TeHLMa/JbHO UMEIOLLero JaneKo UAYyL1e 1epCleKTHUBBIL.

CrneflyeT OTMETUTb, UTO Balll TIOKOPHBIM C/Iyra BCerga 3aHUMascs
TOJILKO MaTeMaTUUeCKOW TeopHel TIPOCTPaHCTBa-BpeMeHH U eé bruotu-
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3UYeCcKUMU TIpuiokeHussMu. OH 00Hapyxui U npouén CTOJKHOBEHUE
LVBWIM3ALIMNA XaHTUHITOHAa TonbKo B 2018 rogy. To ecTb cnekmpo-
ckonust buono2uueckux 8udoe SIBISIETCS Pe3y/bTaTOM TOJIBKO Onodu-
3UYeCKUX MCCJIeJOBaHMM, a He pa3BUTHEM UCC/Ie[0BaHMsI XaHTHHITOHA
B 00/1aCTM 3KOHOMUKH WM TOMUTUKU. [103TOMy BalleMy TNOKOPHOMY
C/Iyre OYeHb TPUATHO, UTO HCC/Ie[OBaHUA M0 Ouodusvke U Teopuu
MPOCTPAHCTBa-BPeMeHH [JAl0T He3aBHUCHMOe ecTeCTBEHHOHay4yHoe 0060-
CHOBaHUe (aKTaM, U3BECTHLIM B TaKKX, Ka3alaoCh Obl JaméKUX ryMaHU-
TapHBIX HayKaX, KAk 9KOHOMUKA U TTOJIUTOJIOTUsl.
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CIIEKTPAJIbHOE IEPEKPAIIIMBAHME. 3AKOH TEPPUTOPUI

AK TOJIBKO HAIIA IUTAHETA 3EMJISI BMecTe ¢ CO/THeYHO# cucTe-

MO BXOJUT B CeKTOP ['a/lakKTUKH, Tie OKpY’Karoljasi rajakTiye-
CKasl cpefla UMeeT JIPyroil COCTaB SHepreTUUecKoro criektpa (Apyroi
reHepa/IbHBIN CIIeKTpalbHBIN 11BeT), SHepreTudeckye Tena CosHIA U
Bcex 00bekToB CO/IHEUHOH CHCTEMBI, BKJIIOUasi IHEPreTHYeCKOe TeJlo
3eM/Ii, UCIIBITBIBAIOT CNEeKMpaabHOe nepekpawuedHue B COOTBETCTBUU
C reHepa/ibHbIM CIEeKTPa/JbHBIM LIBETOM TOMW rajlakTUYeCKOM cpefibl, B
KOTOPYI0 OHU BXOZAT. B pe3ysbTare sHEeprooOMeH MeXAy CIEeKTpasib-
HBIMM 30HAMH Ha TIAHETe, a TaKXKe YHEeproobMeH BHYTPU CIEKTPasib-
HBIX 30H U3MEHsSIeTCsi B COOTBETCTBHMM C HOBBIM T'eHepajbHBbIM CIIeK-
TPa/IbHBIM LIBETOM ra/laKTHUeCKOM CpeJibl.

Te criekTpasbHblEe 30HBI TUIaHEThbI, TeHepasbHbIN CreKTpaIbHbIN
LBeT (YaCTOTHI) KOTOPBIX TaKOU Ke WM 0UeHb O/IM30K K TeHepabHOMY
CrieKTpasbHOMY ILIBeTY (YacTOTaMm) HOBOM rajlakTUUeCKOUW cpefibl, 0OUueHb
CU/IBHO YBeWYMBAIOT aMIUIUTYAY CBOMX KosiebaHMi M3-3a BO3HMKAIO-
I11eT0 YaCTOTHO-1IBeTOBOT'O Pe30HaHCa C M3/IyueHreM HOBOM rajakTuye-
CKOU cpefpl. TakuM 006pa3oM, 3T CHEKTpajIbHbIE 30HbI 3HAUMTETHEHO
YCWIMBAIOT CBOE B/IMSIHME Ha COCeJIHWE CIeKTpajbHble 30HBI JPYroro
reHepasbHOTO IIBeTa, UTO IPOSIB/ISIETCS B PACIIMPEHHUH WX COOCTBEH-
HBIX TEPPUTOPUIN U TEPPUTOPHM MX BIUSHUS 3a CUET CIEKTPATBLHOTO
TorJIoNeHust (TTepeKpalliBaHust B CBOM reHepasibHbIN I[BET) 4acTu Co6-
CTBEHHBIX TEPPUTOPUI U TePPUTOPUI BIWSHUS 3THUX M0-APYTOMY OKpa-
IIIEHHBIX CMEXXHBIX CIIeKTPasbHbIX 30H.

M&I HasbIBaeM 3TOT MPOLIECC CNEeKMPA/abHbIM NepeKpawusaHuem, a
CrieKTpasibHOe TPaBWIO W3MeHeHWs (pacLIMpeHUst WA COKpallleHHs)
TePPUTOPUI CTIEKTPAILHBIX 30H B Pe3yJibTaTe CIIEKTPaJbHOTO TiepeKkpa-
IITUBaHUS — 3aKOHOM meppumopuli.
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Ilpy cniekTpa/sbHOM IepeKpallliBaHUM HEKOTOpble CIeKTpasbHble
30HBI JIAHETbI PACWUPSIOMCS, HEKOTOPble — YMEeHbLUAmcs, a HeKo-
TOpbIE MOTYT [ia)Ke UCUe3HYTb, OyZyuu MOJHOCTHIO MEPeKpalleHHbIMU
“pe30HaHCHOI” CrieKTpalbHON 30HON B TeHepasbHbIN CIleKTpaabHbIN
L{BET HOBOM rajlakTUUecKol cpejibl, T.e. NOAHOCMbIO N02A0WAsACh “pe3o-
HaHCHOW” CIieKTpa/bHOM 30HOM.

KCITAHCHS, AJATITALISI 1 ABCOPBLIISI — 3TO TPHU pa3Hble peak-

LIMU CIIEeKTPa/IbHBIX 30H IUIaHEThI (COOTBETCTBEHHO reHepajbHOMY
CTeKTpaJibHOMY LIBeTYy KaXKA0W M3 HUX) Ha U3MeHEHHbBIN reHepabHbIN
CrieKTpasibHbIN 1IBET OKpYrKarolljel ralakTUuecKoil cpeibl.

Hanpuwmep, Tpu cocefHUX CIeKTpalbHBIX 30HBI Ha IJlaHeTe. ['ene-
pajibHbIe L{BeTa SHepreTUYecKHX CIEeKTPOB 3TUX COCEIHUX 30H — CHU-
HUM, >KEITBII U KpacHbId, COOTBETCTBEHHO. Bce Tpu crekTpaibHbIe
30HBI HAXO/SATCSI B COCTOSIHUM CTabM/ILHOTO 3HeproobMeHa ApYyT C Apy-
roM B TOTPAaHUYHOM T0/I0Ce WX TePPUTOPHUM, C MepeHOCOM IOTOKOB
3HeproobMeHa BHYTPb 3THX 30H K X LIEHTPA/bHBIM y4acTKaM.

3areM ruiaHeTa BMecTe ¢ CoJIHEUHOI CUCTeMOI BXOAWUT B HOBBII
CEeKTOp rajakTUUyecKuX cpeJi, reHepaslbHbIA “IiBeT” CIIeKTpa SHepruu
KOTOpOU — (PU0/IeTOBBIN. DHEProoOMeH MeXIy STUMH CIeKTpasbHbI-
MU 30HAMU MEHSIeTCS B COOTBETCTBUU C 3aKOHOM COXPAaHEHUs SHePruH,
TPOSIBJIEHHOM B BH/ie 3aKOHA TeppUTOpUii. “S1po” >KEnTol CrieKTpasib-
HOM 30HBI (€€ LeHTPa/IbHBIM y4acTOK), I/le UHTeHCHBHOCTh SHEPruu B
“OKENITBIX YacToTax” OueHb BLICOKA, 1107] BO3/leiCTBUEM U3/TyueHus ¢u-
oneToBoro (0oJiee BBLICOKOUACTOTHOTO) I{BeTa IepeKpallMBaeTcs W3
JKENITOrO B 3e/1EHBIM 1BeT. A nepudepuiiHble yUacTKU, IOrpaHUYHbIE C
cocefiHell CMHeM CITeKTpaabHOW 30HOM, T/le SHepruM ‘“>KEIThIX uacToT”
HaMHOTo cabee, IMOTHOCTBLIO TI€PEKPAIIMBAIOTCS B CHHUM U CHUHe-(pu-
0JIeTOBBIN 11BeTa. TeppuUTOpUst >KENTON CrieKTparbHON 30HbI yMeHbIIa-
eTCsl 13-3a TOTepy y4yaCTKOB TepPUTOPUM, COCEHHX C CHUHEeH cIiek-
TpaJIbHOM 30HOM, a OCTaBIleecs “sSApo” MeHsieT CBOM L[BeT Ha 3e/IEHbIH,
TakuM 00pa3oM TMOBBIMIAs YaCTOTy CreKTpa 3Hepruil. CHHSS Criek-
TpaJibHasi 30Ha YCU/IMBAEeT CBOE BJIMSIHUE, TIOBLILLIAS CBOIO FeHepabHYI0
YacTOTy W, B pe3y/ibTaTe, IpuobpeTaeT 6osee BLICOKOUACTOTHBIN, (H-
0JIETOBBIM OTTEHOK. IIpy 3TOM CuHSAA CrieKTpasbHas 30Ha pacliypsieT
CBOIO TEPPUTOPUIO 3a CUET KakK MPUIrPaHUYHbIX, TaK U BHYTPEHHUX
TEPPUTOPUN COCeHeM >KENTON CrieKTpasbHOM 30HBI, KOTOPblEe paHee
ObUTM “XKENTBIMUA”, HO Terephb TepeKpalleHbl B CHHe-(HO/eTOBbIA U
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cuHUl LBeTa. KpacHasi, camasi HU3KOUaCcTOTHasl CIIeKTpa/ibHasi 30Ha, BO-
o011ie mepecTaéT CyIecTBOBATh M3-3a BO3/JEUCTBHsI HOBOTO W3/TyuYeHHs
0oJiee BLICOKOUACTOTHOTO, (PHOIETOBOTO IBETA: €€ “sS/1p0”, W3Haua/IbHO
VMeBIllee KpaCHbIM reHepa/bHbIA L[BET, IepeKpalldBaeTcsi B CHUHe-
¢uomneToBbIi ¥ (PUO/IETOBLIH 11BETA; [IPU 3TOM CaMa CIleKTpasibHasl 30Ha
pacraziaeTcsi Ha MHOKECTBO OoJiee MEJIKMX CITEKTPabHBIX 30H, KOTO-
pble TaK)Ke TiepeKpalleHbl B HOBBIE 1IBETA, TaK KAk JIFO0asi CrieKTpaib-
Hasl 30Ha HEOJHOPOJHA TI0 CBOEMY CIIEKTPY U paclipe/ie/IeHUI0 LIBETOB
10 CBOEU TeppuTopuu (B /F000M CITEKTPa/IbHOW 30HE CYIIIECTBYIOT aH-
KJIaBbl IPYTUX CIIEKTPa/bHBIX 1iBeTOB). B 3TOM mpoliecce paciuupeHue
CUHel CIleKTpalbHOMN 30HHI sIB/sSIeTCs MposiBieHueM PaspeltieHust Bpe-
MEHM Ha SHeprur0 “CHMHUX 4acTOT”, TOTJa KaK yMeHblleHWe U Tepe-
KpallliBaHUe >KE/TON CrieKTpaabHOM 30HBI, a TaKXKe TOJHBIN pacrnaj 1
HWCUe3HOBEHWE KpPAcHOH CITeKTPa/JbHOW 30HBI — TIpOsiBieHHeM Taly
Bpemenu Ha 5Heprur0 “xénThIX” U “KpaCHbIX 4acToT”, rhe U Pa3pele-
Hue, 1 Taby BpemeHu 00yc/ioB/eHbI reHepasbHbIM IIBETOM SHEPreTH-
YeCKOro CIeKTpa JaHHOM OKpysKatolljel rajakTiueckol cpejibl.
3aKOH TeppUTOpUi — 3TO CIieKTpasbHasl (opMa 3aKOHa CoxXpaHe-
HUS1 SHEePryy, MposiBjieHHass B MUPOBOM MOJIUTHKE, SKOHOMUKE, 3K0JIO-
TYY, B MUPE pacTeHU ¥ MUPe KUBOTHBIX, B OMOTeoI[eHo3e U T.1.
BCOJIFOTHO BCE B ITPUPOJIE yCTpOEHO T0 3TOl cxeme. VIMeHHO
CrieKTpasbHOe IepeKpallliBaHue SIB/sSeTCsl IPUUMHOM BCeX IpU-
POJHBIX U TeXHOTeHHBIX IIPOLIeCCOB Ha IUIaHeTe, Tak Kak YenoBek —
3TO YacCTh MPUPOJHBIX CpeJ TIJIaHeThl, U, C/ie[j0BaTeIbHO, UHAYCTPHA/Ib-
Hasi cpefia U Jpyrue cpefbl, CO3[aHHble Uel0BeKOM, Mpe/CTaB/IsIIOT
co0oii Tak)Ke IPUPOJHEIE CPeZbI TTAHETHI.
WHbiMU c/10BaMu, abOCOJIFOTHO BCE B TIPUPOZAHBIX M TEXHOTEHHBIX
Cpefiax IJIaHeThl IPOUCXOAUT B pe3yJbTaTe CIIEKTparbHOrO Iepekpa-
IIMBaHUsI B COOTBETCTBUU C 3aKOHOM TePpPUTOPHH, T.e. B BUfie 3KCIaH-
CUM, afianTaluy ¥ abcopOIyy pa3HbIX CIEKTPATbHBIX KOMIIOHEHT 3THX
CUCTEeM B 3aBUCUMOCTU OT COOTBETCTBHUS UX IHEPTeTHUECKHX CIIEKTPOB
SHepreTUYeCKOMY CIEKTPY OKPY’Karolleil raakTH4eCcKoi cpeibl:
— HM3MeHeHMs NOroZbl U KAUMara, T.e. Ilepepacripe/ie/ieHle B BO3-
ZYILIHOM cpejie T/IaHeThl;

— Ce30HHBIe U HellepUo/HYecKUe Iepepacripefie/ieHrsl B BOJHBIX
cpefax IylaHeThbl, TaKUX KaK OKeaHbl, KOHTUHEHTaJbHbIE MODS,
peku, 03epa, NpyAsl U T.A.;
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— OSIUAEMUH, T.e. BCIILIIIKA Pa3MHOXKEHUS TTATOTeHHBIX OaKkTepuit
Y BUPYCOB, BK/IIOUas “HeOXKUZaHHbIe” (111 610J/IOrOB) BCIIBIII-
KM UX MyTalui;

— Iepepacripejie/ieHVe apeajoB BU/IOB pacTeHUM, apeasioB IIOIy-
JISILMN JKUBOTHBIX, U3MeHEeHUsI S5KOCUCTeM B 11e/I0M, BO3HHUKHO-
BeHHe U MCUe3HOBeHUe BU/IOB U T.I1.;

— 9SKOHOMUUEeCKHe TepepacripefiesieHusi, HarpuMep, H3MeHeHUs
Ha PBIHKAX TPy/la U PhIHKaX LeHHLIX OyMar, BK/IFOUas BO3HUK-
HOBEHHUE M pacraf, 3TUX PbIHKOB, HAaKOIUIEHWe U MOTepsl Kalu-
Tasa, nmepepacripe/ie/ieHre 30H BIUSHUS B OU3HECe U T.I1.;

— TMOJIMTUYEeCKHe M3MeHeHHUs, TakKve KaK CO3/jaHue, pasBUTHe U
pacraji ToCyZapCcTB, U3MeHeHHsl TOCYJapCTBEHHBIX TpaHMULI, pe-
BOJIIOLIMM, BOWHBI U T.I1.;

— KYJ/IbTYPHBIM, HAYYHBINA U TeXHOJOTUYECKUH TTOIBEM OIHUX Ha-
PO/IOB, COTIPOBOXK/IAOIINMCS Ky/bTYPHOU JAerpajalyeii, a Tak-
)K€ HayYHbIM Y TEXHOJIOTMUECKUM YIaJKOM [IDYTUX;

— paclIMpeHue JIOKaJbHBIX CelTbCKOXO03IUCTBeHHBIX M IMPOMBILI-
JIEHHBIX 30H, COTPOBOJKJAroleecsi MIMPOKOMACIITAOHBIM pas-
pylleHreM MNPUPOJAHBIX CPeJi B 3TUX W MPU/erarliydX K HUM
pervoHax (medopecTu3alusi TepPUTOPUM, 3arpsi3HEHHE OKPY-
JKaroleli cpeJibl U T.11.);

— wu3MeHeHUe CrelMpUUecKUX 30H ITOYBEHHOW CpeJbl IUIaHeThI
(npupoziHOe yBeauueHWe WM yMeHbllleHue I/1011aAu MIyCThIHb
Y T.1.), B TOM umc/ie 0beIHeHYE U Pa3pylleHKe TI0UBLI, BbI3BaH-
HOe CelbCKOXO3HUCTBEHHON UM WHAYCTPUANbHOW JesTenbHO-
CTBIO JTFOZIEel;

— Tmepepacripefie/ieHUs1 B TBEP/|0-CKaIbHOM CpeJie M/1aHeThl, TaKue
KaKk M3MeHeHHe pesibed)a MECTHOCTH, [JBIDKEHUEe TeKTOHHYe-
ckux 00pa3oBaHui, (GOPMUPOBaHHE MECTOPOK/IEHUH MOIe3HBIX
HCKOTIaeMbIX U T.TI.

BricTpoTa peakuuyd Ha W3MEHEHHBIM SHEPreTUUeCKWil CreKTp ra-
JIAKTUYeCKOW Cpe/ibl Pa3Hasi, B 3aBUCUMOCTH OT OLICTPOTHI 3Heproodme-
Ha B KaXJ0H U3 3TuX cucrteM. Hanbosiee OBICTPBIMU SIB/ISIFOTCST SHEPro-
0OMeHBI B Ta30BbIX Cpe/iax MyiaHeThl. Tak, MOJHbIN [IMK/I 93HeproodmMeHa
B BO3/YIIHOHW Cpejie TPOMCXOJUT B TeUeHHe uacoB, a JHEeproobmMeH B
TBEP0-CKa/IbHOM Cpejie, TPUBOASILIMM K BOJIFOLMOHHOMY HM3MeHEeHUIO
MEeCTHOCTH, AJIUTCSI J€CSITKU U COTHU ThICSY JIET.
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[To sTOli MpUUKHe CreKTpasbHble M3MEHeHUs] B OKpY’Karolljeil ra-
JIAKTUYECKOU Cpefie BLI3BIBAIOT OBICTPYIO PEAKLUIO B Ta30BOU U JKU[-
KOI cpefilax BHYTPU CKalbHbIX MaccuBOB. OfHaKO OueHb MeJJIeHHbIN
SHeprooOMeH B MUHepasax He yCIeBaeT CpearupoBaTh Ha 3TH OBICTPbIE
W3MEeHeHUs], UTO B/IeUET 3a CcoOO CUMbHelIlIne MeXxaHHUeCKHe Haripsi-
KeHUsl, TeI/IoBbIle/ieHre U, KaK C/IefICTBUe, peakyuto kamacmpoguue-
CKO20 muna B TBEP/I0-CKaNbHOM cpefie My1aHeTbl. CBU/eTe/NbCTBA O IJI0-
OanpHON KaTacTpouueckol TEKTOHWUYECKOW peaklud W, Kak Cliefi-
CTBMe, peakLjuM MUPOBOI'O OKeaHa Ha TOTaJbHOe CIleKTpajbHoe Iepe-
KpallliBaHKe Hallel IJlaHeThl COXPaHWIOCh B JlereHAax Moc/ieHUX Thl-
csiuesieTU MCTOPUM uesioBeuecTBa. MeHee 3HauuTesbHOE CIEKTpasb-
HOe TepeKpallliBaH{e Hallel TUIaHeThbl NPOWCXOJUT [O0BOJIBHO UacTo
(exxeiHEBHO, e>keHe[le/IbHO, eXXKeMeCSTUHO) 13-3a JIOKA/IbHbIX CIIeKTpa/ib-
HBIX HEO/IHOPOZHOCTe!N B rajaKTU4eCcKoW cpejie, CKBO3b KOTOPYIO Iljia-
HeTa zaBwxeTcs BMecte ¢ CosHeuHoM cuctemoi. Karactpoduueckas
peakLys TBEpPZ0-CKaJbHOW Cpe/ibl Ha TaKoe MeHee 3HauMTe/IbHOe CIieK-
TpasibHOe TepeKpallvBaHie HabmoAaeTcsi B BUfle U3BEpP)KeHUH ByJIKa-
HOB U 3eMJ/IeTPSICeHWI pa3/MUHOM MarHuUTyAbl BAOMb “JIMHUN CIIeK-
TPaJIbHBIX Pa3/IOMOB”, pa3fe/siomUX pasHble (bosbnve W Masible)
CrieKTpasbHble 30HbI TJ1aHEeThI.

YroOBI TOHSTH, KaK 3TO MPOUCXOIUT, HEOOXOAMMO OCO3HATH CJie-
aytoiee. Bbuio 6Gbl OIIMOKOV CUMTATh, UTO Ta30BbIe, KUJKUE U TBED-
Jiple cpefibl pasZiesieHbl B IIPOCTPaHCTBe IulaHeThl. Ha camom fene oHu
“B/IOKeHBI” ApYT B Apyra. To ecTh ra3oBble U XXUJKUe cpefbl hakTHye-
CKU “TIPOHU3BIBAIOT” TBEpZbIe Cpe/ibl IVITaHEThl. DTO OYEBUAHO, UCXOAS
U3 UX CTPOEHUSL:

1. CaMbIMU OBICTPBIMH SIB/ISIFOTCSI TIOTO/IHBIE YW K/IUMAaTUUYeCKHEe
U3MeHeHwUs], T.e. 3HeProoOMeH B 2d308bIX cpedax TIaHeThI:
1.1. AT™Mocdepa — rasoBas 000/10UKa 3eMHOTO 11apa, COCTOsI-
Imasi U3 CJI0EB, TJIOTHOCTb KOTOPBIX YOBIBaeT C BBICOTOHM Haf
MOBepXHOCThIO 3emsu: Tponocdepa (ot 0 go 12 km); cTparo-
cdepa (ot 12 go 50 km); me3ocdepa (ot 50 go 80 km); Tep-
Mocdepa (ot 80 o 700 km); 3k30chepa (ot 700 g0 10.000 KM
u BbIiie). ["a30BbIi mietid 3k30cdeps “pa3Masan” BZOIb 3eM-
HOU opOWTHI Briepe/iv U BCJie/] 3a M/IaHeTOH Ha PacCTOsTHUe Jie-
CSITKOB eé 1MaMeTpOB, a Tak)ke Jla/ieKo B KOCMOC K JIyHe, KOTO-
past HaXOJUTCS Ha paccTosiHuM Beero 30 AruaMeTpoB 3eMiy;
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1.2. T'a3bl B Teslax pacTeHUM U )KUBOTHBIX, BK/IFOUast Ue0BeKa;
1.3. MonekyJibl ra30B B BOAHBIX Cpefiax;
1.4. CBoboziHble MOJIEKYJ/IbI pa3HbIX T'a30B (B TOM UMCIIe, CBO-
60/HBIA BOAOPO/, U CBOOOAHBIN r'e/ivit) U aACcopOHpOBaHHbBIE
rassl B MeXMOJIEKY/ISIPHOM IIPOCTPAaHCTBe BHYTPU TBEPBIX
TOPHBIX TIOPOJ, B TOM YKCJIe, B rpaHuTe U Oa3anbTe riyboko
noJ, 3eM/Ié6H, a Takke MOJIEKY/bl ra30B B CBSI3aHHOW (hopMe,
BXOJSIIIVE B KPUCTAJTMUECKYIO PELIETKY MUHepasioB;

2. Bonee me[jieHHBIM, UeM B Ta30BBIX CpefiaX, SIBJISIETCS] SHEPro-
00MeH B 800HbIX Cpeddx TJIaHeThl, B UAC/Ie KOTOPbIX:
2.1. BooéMbl Ha TOBEPXHOCTH 3eMJIM, TakMe KaK OKeaHbI,
KOHTUHEHTa/IbHbie MOps1, PeKH, 03épa, Npy/ibl; T0A3eMHbIe BO-
JOHOCHBIE CJIOM Ha HeOOMMbIINX ITyOrHaxX /10 JeCSITKOB METPOB
(TpyHTOBBLIE M apTe3HMaHCKHe BOJIbI); TO/[3eMHbIe MODSI U PeKH
(ux cyiecTBoBaHue ObUIO OOHApy)KeHO Ipy OypeHUH CBepXx-
[/1yOOKUX CKBaXKUH I1y6HHOM 710 12,262 KM);
2.2. Bojia BHyTpH pacTeHUM U )KUBOTHBIX, BK/IIOUasl Yesl0BeKa,
Tak Kak ux Tesia Ha 50 —90% cocTosT U3 BOABI;
2.3. CBobo1HBIE MOJIEKY/TBI BOABI U a/ICOPOMPOBaHHAS XKUAKAST
BOZIa B MEXXMOJIEKYJIIPHOM IIPOCTPAHCTBE BHYTPU TBEPZBIX
TOPHBIX TIOPOZ, a TaK)Ke BOZIA B CBSI3aHHOM (opme, BXOZSIIAs
B KPUCTA/UTHUECKYIO PeIIETKY MUHEepaoB;
2.4. Boja B BH/le 00JIaKOB B HIDKHEM CJIoe aTMOCQephI, Tak
Kak 00/laka COCTOSIT M3 MeJIKWX KariejeK BOJbl MM KPHUCTas-
JIUKOB JIbJa;
2.5. CBoboHBIE MOJIEKYJ/IBI BOJBI B aTMOCdepe Ha OOMBIINX
BBICOTaX, B TOM UKCJIe, B 9K30C(epe IIaHeThI.

Peaxrus ra3a ¥ BOABI, COJePIKAILMXCS B JPYTUX CpeflaX IUIaHeTHl,
Ha BHelllHee CIIeKTpa/ibHOe IepeKkpallliBaHue sIB/seTcsl “Tpurrepom”
IUIsl BCeX OCTalbHBIX cpef. TakuMm obpa3om, Bcries 3a ra3oBON U BOJ-
HOW CpefiaMy, CIIeKTParbHOMY MepeKpallUBaHUI0 TMOJBEprarwTcs Mpo-
CTeliIrie MUKPOOPTaHU3MBI (MUKPOOBI).

C/10BO MUKpObO TIPOMCXOJUT OT TPEUECKUX CJIOB HIKPOG (MasieHb-
Kuii) ¥ Biog (Ku3Hb). B yaCTHOCTH, MHUKPOOAMM SIB/ISIIOTCS 8UPYChl U
6axkmepuu. Peakijito MUKPOOOB Ha M3MeHeHHe “KOCMHYeCKOH Morofbl”
BriepBbie OTKPBLT B 1920-e rogp! 1 u3yumn Mukpobuosor Cepreii Beb-
xoBep (1887—-1943), akTUBHBIN HCC/Ie[0BaTe/lb COIHEUHO-3eMHBIX CBSI-
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3ell 1 KoppecnoHAeHT AnekcaHapa Ywkesckoro (1897-1964). C 1925
mo 1943 rox BenbXxoBep MPOBOAW eXXeJHEBHbIe HAOMIONEHUS 3a aK-
THUBHOCTBIO Pa3HOOOpPa3HbIX 0O0J/IE3HETBOPHBIX OAKTEPUH, B UAaCTHOCTH,
KOpHHe0aKTepuii, B CBSI3U C COJTHEUHOUN aKTUBHOCTHIO. [IBa ero mpejea-
puTenbHBIX Co001ieHrss O HEKOTOPBIX ®YHKIMOHAJIBHBIX CBOWCTBAX
KOPUHEBAKTEPUIA (1935) U MWUKPOBBI M ®AKTOPHI PAIMAIIMA (1936)
Ol 3aTeM 000OIIIEHEI B ero He3aBepIIEHHOW MOHorpadry MUKPOB 1
KOCMOC (1943). OTu pe3ysbTaThl BMecTe ¢ ¢pparMeHTamMu mceM Besib-
XoBepa ObUTH IIUTUPOBaHbI UMKEBCKUM B CTaThe BAPOMETP KOCMMYE-
ckori moroziel (1962). Bkpartije, BenbxoBep 06Hapy»ku, 4TO KIETKU
OakTepuii, a 3aTeM HepBHBII arrapar yejoBeKa U KUBOTHBIX TIePBBIMHU
pearupyroT Ha U3MeHeHUus “KOCMUYecKoi rorofbl”. U TOMBKO CrycTs
HEKOTOpOe BpeMsi, M3-3a MHEPLMU OTPOMHO Macchl BelljecTBa Co/HLIa,
peakLys Ha 3TH KOCMUYeCKUe M3MeHEeHWs TTOSIBJISIETCS] Ha TIOBePXHOCTH
CosHLIa B BUJe SIBJIEHUMA COJTHEUHOUW aKTMBHOCTH, TaKUX KakK COJTHEU-
Hble TISITHA, BCOBIIKM, BBIOPOCHI YacTUI| BellecTBa U T.N. [lo3Tomy
BenbxoBep Ha3Baj MUKpOOBI BOOOIIe U GakTepur B YaCTHOCTH 6apo-
MempoM KOCMU4ecKoll no2oobl.

3areM, BCsie 3a MUKpoOOamMu CrieKTPaJbHOMY TIepeKpalIdBaHUI0
TI0/iBepraroTcs Oosee C/IOXKHBIE OPTaHU3MBI, TaKUe KaK Tejla PaCTeHUM
U JKUBOTHBIX (BK/IOYasi yitofielt). Bees 3a pacTeHUsIMU M JKMBOTHBIMU
CTIeKTpajIbHOe TepeKpalliiBaHue TIPOHUCXOJUT TakkKe B aHTPOIIOTeHHBIX
cpefiax, TaKMX Kak SKOHOMMUecKasl, [IpOMBIIIJIeHHas, TIoJUTHUecKas U
KyJIbTYPHas Cpe/ibl TUIaHeThI (KaK ObUI0 00BSICHEHO BHIILE, BCE OHU TaK-
Ke SIBJISIFOTCS TIPUPOAHBIMU CpeJlaMU TIJIaHeThl).

OpHako TBEPAO-CKabHAs Cpefia U3-3a OUeHb MeJJIEHHOM CKOPOCTH
BHYTPeHHero SHeprooOMeHa TOMPOCTY He yCIIeBaeT CpearripoBaTh Ha
3TOT “TpuUrrep”. B pe3ysbTare BMeCTO 3BOJIFOLMOHHOTO CIIEKTPAJIBHOIO
repeKkpallvBaHusl TBEP/0-CKa/bHasl Cpefjla UCIIbIThIBAaeT CIeKTpaabHOe
nepekpalivBaHie KaTacTpo(HUUyecKoro TUIIA, TIPOSIBJISOLIEeCs] B BUJE
3eMJ/IeTpsICeHUH, U3BeP)KEeHUM BY/NKAHOB W TMpoYell TeKTOHWYeCKON ak-
THUBHOCTHU KaTacTPO(UIeCKOTO THTIA.

PEJTEYEN Hay4yHOTO TMOHWMAaHUS MePUOJMUECKOTO CIIeKTPaIbHO-
ro NepekpallvBaHus Hallel ryiaHeThl B [anakTuke ObUM uccie-
noBanvsi Hukosasi Mopo3oBa (1854-1946). B 1932-1944 ropax oH
TPOBE/T MAaCCHMBHBIM MOUCK BO3MOXKHBIX TajlaKTUYeCKUX BO3ZeMCTBUI
Ha TIOroJly Y Apyrue reopusnueckye siBjieHHsl, OCHOBAHHBIN Ha JAHHBIX
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METeOpO/IOTUYeCKUX eXEerOJHUKOB OCHOBHBIX MeTeOpOJIOrMYeCKHX
CTaHM MHUpa. DTH UCCIeJ0BaHMs ObUTH OIyOIMKOBaHBI B €ro 00006-
matoteii cratbe O BO3MOXHOCTU HAYUHOI'O TPE/IBBIYMCIIEHUS TIOMOJBI
TIPU BBEJIEHWU B AHAJIU3 TAJIAKTUUECKUX BO3ZEUCTBUM (1944). Bosbiie
pe3y/bTaTOB COJIEP’KUTCS B ero He3aKOHUeHHOW MoHorpaguy Ha 3Ty
Temy (Balll TIOKOPHBIM C/yra MpoYMTas 3Ty PyKONUch B apxuBe Poccuii-
CKOM aKaJjleMUU HayK).

YToOBI BBISIBUTH Ta/laKTUYeCKHe BIIUSHUS, MOpO30B, MPHU COJei-
CTBUM COTPYJHUKOB acTpOHOMMUeCKoro oTzena HayuHo-uccrienoBa-
TeJIbCKOTO UHCTUTYTA, T/ie OH ObUT IMPEKTOPOM, B TeUeHHe MHOTHX JIeT
TIPOBEN KOJIOCCA/IbHYI0 PaboTy I10 TiepecyuéTy 3aruceil BceX JOCTYIHBIX
MeTEeOpOJIOTUUECKUX eKerOJHUKOB HaurHasi ¢ 1860-x rofoB c coyiHey-
HOT'0 MECTHOTO BpeMeHH, 110 KOTOPOMY OHM BeJyTCsl, Ha 3BE3fIHOe Bpe-
Ms1 (3BE3HbIE CYTKM Ha 4 MUHYThI KOpOUe, UeM COJTHeuYHble CyTKH). [1o-
JIydeHHble pe3y/bTaThl ObUIM TIpeACTaB/ieHbl B Buae Gosnee uem 200
JuarpamM. [luarpaMmbl [ 3BE3JHO-CYTOYHBIX B/IMSIHUN (IIpUBS3aH-
HBIX K KapTe 3BE3HOr0 Heba) MOTyUH/IICh TOTO JKe CaMOro TUIa, KaK U
IJ1s1 CONTHeYHbIX BaMsHUM. Tak, oH mucan: “Cpegu HECKOJIbKUX COTeH
BBLIUMC/IEHHBIX MHOH TabJHL He OKa3anock HU B EBporie, HU B A3uu, HU
B Adpuke, HU B AMepuKe, HU B ABCTpa/IMi HA OJTHOTO TIPOTHUBOpeYa-
mero ciaydas.” Bce obOHapy)keHHbIe MaKCUMYMbI 3BE3IHO-CYTOUHBIX
3¢ deKkToB, orpefeséHHbIe C YUETOM BpeMeHH 3ara3/ibIBaHusl peakiuy
B atMocepe 3emnd (KOTOpoe, OYeBHU/HO, OJMHAKOBO KakK Jijisl COJIHeu-
HOTO BO3/IeMCTBUS TOC/e HauBbIClIero noabéma CojHLIa B TOJIAEHb,
TaK U JJis1 3BE3JHOTO BO3/eNCTBUSI), yKa3aau, UYTO OCHOBHON MCTOYHUK
raJlaKTUIeCKOT0 BO3ZeHCTBUS Ha TIOTO/ly HaXOAWUTCS Ha 3BE3JHOM Hebe
B patioHe npuMepHo 10—11 yacoB npsiMoro BocxoxaeHus1. Ero usmyue-
HUe TIpM BbICIIEM MOABEME (Ky/JIbMUHALMK) B 5KBAaTOpHa/bHbIX IIHMPO-
Tax 3eM/IM YBeJMUKMBaeT TeMIiepaTypy Bo3ayxa 6omnee uem Ha 1/7 con-
HEYHOr0 HarpeBa, CKOPOCTb HCIapeHUs BoAbl Ha 1/3 u abCOMOTHYIO
BJIAKHOCTb Ha 1/2 conHevHOro Bo3/eiCcTBYUS. AHAIOTUUHBIA MaKCUMyM
0K0j10 10-11 "acoB MpsIMOT0 BOCXOKAEeHHUs ObT 0OHApy’KeH B BhITIa/Ie-
HUU JIOXK/IEBBIX 0CAJIKOB, IP0O3aX, a TAK)KE B 3BE3/IHO-CYTOUHBIX KoJieba-
HUSIX 37IeKTPUYeCKOW M MarHUTHOMN HaTpPsKEHHOCTeM 3/1eKTPOMarHuT-
HOTO 110J1s1 3eM/IM. JTU [JOJM OT BeJMUKHBI COJTHEYHOTO BO3[eHCTBUS
CWIBHO yYMEHBIIIAIOTCS C yBe/inueHrHeM reorpadyuyeckoil IMPOTHI Ha-
O/F0ZIeHHsT B CEBEPHOM TI0JTYIIAapUH 3eMJTH. JTO TT03BOJIMIO BEIUHC/IUTE
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TIPUMEPHYI0 KOOP/WHATY CKJIOHEHHWsI 3TOT0 UCTOUHMKA, KOTOpas yKasa-
7ia Ha co3Be3aue Kusisi B 100KHOM TOTyIIapyu 3Bé3gHoro Heba. Ha atom
yuacTKe 3BE3gHOro Heba HaXOZSTCs: 3BE3qHOE CKorvteHwe FOKHbIe
[Tnesipl, CrpyrmyupoBaHHOe BOKPYT 3Be3fbl O Kuss (mipsmoe Bocxo-
xpenue 10 yacoB 42 MuH 57,4 cek, ckinoHeHue —64° 23" 40"); nBoitHas
3Be3zia-cBepxruradnt @opamen (n Kuss, npsimoe BocxoxaeHue 10 ua-
coB 45 muH 3,59 cek, ckioHeHue —59° 41" 4,26") — oHa 13 caMbIX sIp-
KHX 3BE37 B ['ajlakTHKe, CBETUMOCTh KOTOPOH B 6ojiee ueM 5 MUJIIHMO--
HOB pa3 TMpeBbIlllaeT CBeTUMOCTh COJIHIIA; a TakKe [BOMHasi 3Be3/a-
cBepxrurait WR 25 (ripsimoe Bocxoxkaenue 10 uacoB 44 muu 10,34
cek, ckioHeHnre —59° 43' 11,41") — camas sipkasi U3 U3BeCTHBIX 3BE3]] B
TanakTrKe, CBeTUMOCTE KOTOPOU B 6 MunoHoB 300 Teics4 pa3 601b-
e, yeMm y Co/Hua.

KpoMe 3TOro oCHOBHOTO MakCHMMyMa, MOpO30B OOHapyXHJI eIré
JlBa MEHBIITMX MaKCUMyMa 3BE3[JHO-CYTOUHBIX BJWSHWNA Ha rpadukax
abCoO/TFOTHOM B/IaXKHOCTH, T.€. KOIMUeCTBa BO/SHOTO rapa B aTMocdepe.
OfMH U3 3THUX MajlbIX MaKCUMYyMOB yKa3biBaeT TIpUMepHO Ha 18-t uac
MPsIMOTO BOCXOXKZeHUs B co3Be3qusix Crpenblia unu CkoprimoHa. CKo-
pee Bcero, 3T0 — CBEPXMOLHbIN paguoncTouyHUK Ctpesel] A (TipsMoe
Bocxoxkzenne 17 vacoB 45 muH 40,05 cek, ckionenue —29° 0" 27,90™),
PpacIo/ioKeHHbIA BO/MM3M 1ieHTpa ['anmakTuky. [Ipyro MakCUMyM yKa-
3bIBaeT Ha 3—4 yaca NpsIMOr0 BOCXOXKZAeHUs B co3Be3quu Tesblia, Tae
Pacrio/io’KeHo 3BE3HOe CKoruieHHe [lnesbl, T/laBHast 3Be3/la KOTOPOTO
— 1 Tenbua (AnbLYOHA, MpsiMoe BocxoxeHue 3 yaca 47 muH 29,1
ceK, CKJoHeHue +24° 06’ 18,5"). OfHako 3TH Majible MaKCUMYyMbl He
MPUCYTCTBYIOT Ha AWarpammax JJisi Ipyrux rnapameTpoB MOroJpbl.

B nomosiHeHre, Mopo30B Mpe/Io/I0KU/I, UTO SIBJIEHUSI COJTHEUHON
aKTUBHOCTHM — 3TO MPOCTO PEe30HAHCHI SIB/IEHWM aKTWBHOCTH Ha TO-
BEDXHOCTH Ta/laKTUUeCKUX W3ydaresied SHePruu, KOTOpble Tepruo/iu-
YyeCcKH MOBTOPSIFOTCS C MepUo/iaMu UX OCEBOTO BpallleHHs], KOT/a aKTHB-
Hble 00/1IaCTU Ha MX TIOBEPXHOCTH TIOBOPAUYMBAIOTCS K HaM. Tak, OH Iu-
cajn, uro 11-netauii 1 208-1eTHUM UK/ILI COJTHEUHOM aKTHBHOCTH, a
TaKKe OOHapy)KeHHbIA MM 19-71eTHUH T€pUOJ, WK/IOHOB B CPEHUX
IIMPOTAaX SIBJISIOTCS JIMIIb 3XOM MepUOIUUeCcKrX yAapoB “KOCMUUeCKHX
npotybepaHiieB”, GepyIux HayaJo Ha [MOBEPXHOCTH CBEPXMOIIHBIX
rajlakTUUeCKUX W3JjiyuaTesiell SHepPryuu, KOTOpbie BpalalOTCs BOKPYT
CBOUX OCeH C ITUMU TepUOJaAMHU.
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JIENYIOIIVE OBBEKTBI SIBJITIOTCS, TaKUM 00pa3oM, OCHOBHBIMU
raJlakTUUeCKMUMH MCTOUHMKaMHM, BJMSIOIIMMHU Ha Hally IJIaHeTy
COIJIaCHO JJAHHBIM MeTEOPOJIOTUH.

®opamen (1] Kuisi) — zBoiiHas 3Be3/ja, ofiHa U3 Haubosee SIPKUX
3Bé371 'amakTuki. OHa COCTOWT U3 IBYX TOJIyObIX CBEPXTOPSYHX CBEPX-
TMraHTOB, KOTOphIe 0OpaIaroTCs BOKPYr OOILET0 LIEHTpPa TSHKECTH C
nepuozom 2022,7 nueit (5,54 roga). @opaMeH BBITTISIAUT TYCK/IOH 3Be3-
o m3-3a Gosbinoro paccrosiHus g0 Heé (2.300 mapcek) u m3-3a eé
repemeHHocTH. B 1843 romy oHa Oblla OZHON M3 CaMbIX SIPKUX 3BE3[
Ha HOYHOM He0e: eé CBeTUMOCTb MpeBbIlliana Co/THeuHyr0 B 50 M/H pas.
Ceifyac eé cBeTUMOCTB B 5 MJIH pa3 Oosibllie Co/THeUHOH. [[BoiiHas 3Be3-
a WR 25 — BepoaTHO camas sipkasi 3Be37ia B ['anaktuke. OHa BHUJHA
TOJILKO B TeJIeCKOM M3-3a TEMHOW MbIIEBOM TyMaHHOCTH, TMOTJIOIIAr0-
e OOJIBIIYI0 UacTh eé CBeTa, U W3-3a OOJIBIIOT0 PACCTOSIHUA 10 Heé
(2.000 mapcek). E€é 0CHOBHOM KOMITOHEHT — TOJKe I'o/1y00i CBepXropsi-
YW CBePXTHUTaHT, CBeTUMOCTb KoToporo B 6 myiH 300 Thicsiu pa3 60/1b-
1Ie, yeM CBeTUMOCTb CoJHLIa.

ConmyOble CBepXropsiude CBEPXTHUTAaHTBI — 3TO 3BE34bl Bosbda-
Paiie. OHM KMMEIOT OueHb BBLICOKYIO CBETUMOCTb, KOTOpasi B COTHU
TBICSTY (MHOT/Ja B MIJUTHOHBI) pa3 Oosbine, yeM y ComHija. OHU Takxke
SBJISIFOTCS1 MCTOUYHMKaMM WHTEHCHMBHOIO MCTeYeHHusl BelllecTBa C IIO-
BEPXHOCTH B Me>X3BE3/IHOe ITPOCTPaHCTBO (CUJIBHOIO 3BE3/JHOIO BeTpa),
BKJIIOUAIOILIEro TsDKEsble 37eMeHThbl. CKOPOCTH 3TOr0 UCTeYeHHUs [0-
cruratot 3.000 km/cek u 6osee. Celiuac U3BeCTHO OoJiee TBYXCOT 3BE3]
Bosnbda-Paiie B Halleil ['aakTViKe; OHA pacro/iaratoTCsl Ha pacCTOSHU-
sIX, Kak rnpaBwio, 6osee 2.000 mapcek OT HacC, HO eCThb U [IeCATOK TaKUX
3B€371 Ha pacctostHUsX oT 300 mo 1.000 mapcek. XoTs 3Bé3/6I Bosbha-
Palie MO)XHO HalTW MOUTH BO BCEX CO3Be3[UsX, MHOIO TaKUX 3BE&3[,
BKmouast PopameH U1 WR 25, CKOHLIeHTPUPOBaHO B Tpymmne Tpromriiep
16, uto B co3pe3auu Kuns.

FOxusble [Tnesap! B co3Be3guu Kuist u [1nesaasr B co3Be3nnn Tenb-
1ja cocTosAT U3 bemo-romyOeix ropssunx rurantoB. Jo 6 Kwis, riaBHOM
3Be3abl FOxHbIx [lnedn, paccrogHue cocraBnseT npuMepHo 140 map-
cek. Eé cBetumocth npesbiiiaer 25.000 cBetumocteli Connia. Pac-
crosinue o Anblyonsl (1 Tenblia), riaBHOM 3Be3/bl [1nesn B Tesnblle,
cocTaBiisieT npuMepHoO 135 mapcek; eé CBETUMOCTb MPHUMEPHO paBHa
2.000—-2.400 ceetumocTeit ConHua. OctanbHble 3B€31b1 [Tnesig u FOx-
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HbIX [Tnesy (Takke — 6emo-rosryOble ropsiuie TMTaHThI) UIMEIOT CBETH-
MocTH B auana3oHe ot 600 zo 1.000 ceetumocteii Cosriia. XoTs 6eso-
roJsiyOble ropsiuve TMraHThbl MOXKHO HalTH BO BCeX CO3Be3/usX, Ilnesiibl
u FOsxunie Ilnesap! npefcTaB/siioT cob0 JIOKanbHBIe KOHL|EHTPALU
3HAaYUTe/IbHOI'O UMC/Ia TAKUX 3BE3],.

CBepXMOLLHBIY pagrorcTouHUK CTpesiel] A yJjaséH OT HaC Ha pac-
crostHue npuMmepHo 8.000 napcek. ACTPOHOMBI aCCOLIMUPYIOT €ro U Me-
Hee MOII[HbIE PAJUOMCTOYHHUKU PSIOM C HUM C KOMITAaKTHEIMU 00BeKTa-
MU B LIeHTpe Hailei ['anakTuky.

TAK, CYILIECTBYET ACTPOHOMMYECKASI CUCTEMA Iepuojuye-

CKUX BO3JeMcTBUM Ha Hailly r/aHeTy. Ceifuac Mbl IOHKMaeM 3TO,
TIpYHUMasl BO BHMMaHUe HayuHble pe3yJbTaThl, MOJyyeHHble 3a IpO-
Hiefilve AecITHUIeTHs: Mbl TIOHAMaeM, 4YTo Hab/rofaeMble TepMalb-
Hble, 3/IeKTPOMarHUTHbIE U MIPOUMe TajlaKTUUecKue BAWSHUS Ha TJlaHe-
Ty 3eMJIsl SIBJISIFOTCSL pa3HbIMUA MaTepUabHbIMU NPOSIBJIEHUSMHU TIepHO-
[MUeCKOro CIIeKTPajbHOI0 IepeKpallUBaHWsl SHepPreTUYecKoro Tesa
II/IaHeThl B TeHepaJlbHble CIIeKTpasibHble 1jBeTa BpalljalolUXCs CBepX-
MOIITHBIX MICTOYHHUKOB HaTlpaB/IEHHBIX BEIOPOCOB SHepruu B I'a/akTHKe.
Torga Kak Habsro/ilaeMoe BIIMSIHVE COJTHEUHON aKTMBHOCTH U HaMHOT'O
Oosee crabble BIMSHYS aKTUBHOCTH TIJIAHET HA 3eMITIO SIBJISTFOTCS JIUIIb
“oTrosiockaMu” 3TUX Ta/laKTUYeCKHUX BJIUSHUM, Tepeu3ny4éHHbIMU
CoJIHILIEM U TUIAaHETaMM M, TAKAM 00pa3oM, AOCTUTLIMMHU 3eMJIH C HEKO-
TOPBIM 3arasfibIBaHueM IOoCJIe TIPSIMOTO BO3ZeHCTBUS 3THX rajakTHue-
CKHX UCTOYHUKOB.

BoT kak 3T0 npoucxoauT. Kaablii MCTOUHMK CBEPXMOILIHbIX Ha-
TIpaBJIeHHBIX BEIOPOCOB SHepruu B I'aylakTrKe, Kak U r00ast 3Be3/a Win
Japyroii 06bekT, obpaijaeTcss BOKPYr CBOel OCH CO CBOMM TIEPHOIOM
BpaieHus. TakuM 006pa3oM, 06/1aCTH aKTUBHOCTH Ha ero MoBepXHOCTH
(a1 0bnacTu MOOOHBI COJTHEUHBIM MSATHAM, BCIIBILIKAM W BBIOpOCamM
BellleCTBa) TaKKe BpalllaloTCsl, IepuoANYeCcKy II0BOPauMBasiCh B CTOPO-
Hy Hauleil miaHeThl. DHEPTysl 3THX BbIOPOCOB PacrpoCTpaHseTCs He
chepyuyeckd, a BAOIb KOMIAKTHBIX “TIpOTyOepaHIiieB”, MPOCTHPAIOIIUX -
Cs1 OT 3TUX aKTHBHBIX 00/1acTeii Ha ero TIOBepXHOCTH 10 Bceii ['anakTu-
Ke, IepeKpalluvBas >HepreTMyeckue CIeKTpbl BHYTPUra/laKTUUYeCKUX
(Me>k3BE3AHBIX Cpef)) U BOOOIIe BCE HAa CBOEM MYTH B reHepasbHBIN
LIBeT CBOEro SHepreTUYecKOro Criekrpa. B pesysnbraTe miaHera 3emis
BMECTe CO BCEMU e€ CIIeKTpaJbHBIMM 30HaMW W UX “oburarensmu”
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MO/IBEpPraeTcsi NepuoJuueckoMy CIeKTpaJbHOMY TMepeKpalliMBaHui0 B
reHepasbHbIe CIIEKTPa/bHbIE I[BeTa UCTOUHUKOB HallpaBJ/IeHHBIX CBEpX-
MOII[HBIX BLIOPOCOB 3HepruM B ['anmakTuike. [IWTesibHOEe BpeMs 3aria3-
IbIBaHMs, HEOOXOJUMOe [Ijisi TOTO, UTOObI 3TO BO3JEWCTBHE [JOCTHIJIO
3eM/M, He WMeeT 3HaueHUsl, TMOCKOJbKY BCe 3TU BO3/EWCTBUS TIOB-
TOPSIFOTCS [IEPUOANYECKH U3-3a BpalLleHUs] UX UCTOYHUKOB.

CE 3EMHBIE COBBITHS (pOPMUPYIOTCS, TaKMM 00pa3oM, B pe3yJib-
TaTe CIeKTPaJbHOrO IepeKpalliiBaHysl Halllel TUIaHEeTHI 1107, BO3-

ZefiCTBHEM CJIeIYIOIINX KOCMUYeCKUX (DaKTOPOB:
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1. CnekTpasbHOe NepeKpallivBaHue, BbI3BaHHOE NPSIMBIMU ajlak-

TUUeCKUMH BO3JeCTBUSMU:

1.1. CamMble MOLIHbIE UCTOUHUKH CIIEKTPaJbHOTO TepeKpalli-
BaHUs B ['ajlakTHKe — 3TO CKOIUIEHUS 20/1yObIX C8epxe0psuux
cgepxeueaimos (3Bé3 Bombga-Paiie). CBepxMoIIHbIe BBIOPO-
CBI SHEPTUH U3 [BYX CaMbIX SIPKUX 3BE37 O/IiDKalIlero Takoro
ckoriieHusi, @opameH U WR 25 (paccrosiHust ripumepHo 2.300
1 2.000 mapcek), BHOCAT OCHOBHOM BKJIaZi B CTIeKTpasbHOe Tie-
pekpallBaHye Hailei TuiaHeTbl. CBeTUMOCTb KaXKJOU U3 3THX
3BE€37] MIPEeBbILLIAET COJIHEUHYIO BO MHOTO MU/IZTUOHOB Pas;

1.2. BropruHbIii 10 3HAYMMOCTHU BK/IaJ, B CrieKTpajbHOe Tepe-
KpalllMBaHHe BHOCAT OJIMDKaMIIIMe CKOTIIeHHS 0en0-20/1y0bix
2opsayux 2u2anmos, takue kak FHOxuele [lnesnsr u Ilnesger B
Tenblie (paccrosinus 120—-180 mapcek). ITo-BuAMOMY, B 3TUX
3Bé3/lax TaKXKe TMPOUCXOJAT OUeHb aKTHMBHbBIE TPOLIECCHI, UTO
BBIP@)XAETCSI B MOLHBIX SIBJIEHUSIX aKTUBHOCTH Ha UX TMOBEPX-
HOCTH, TaKWX KakK TISITHA, MOILHBIE BCTBIIIKA U BBIOPOCHI Be-
mjectBa. CBETUMOCTb KaXK[|0M M3 TaKWX 3BE37 MpeBbIlIaeT COJl-
HEYHYI0 B THICSUM U [ieCATKU ThICSY pas;

1.3. Takke BTOPUUHBII 110 3HAUMMOCTH BK/aJ, BHOCAT Ceepx-
MOWHble paduoucmouHuKU, Takue Kak Ctpernel A U OKpy»Kato-
e ero paJUOMCTOYHUKU MeHbllel MOIIHOCTU (OHM pacro-
JIO’KeHBI B LieHTpe 'ajlakTUKK Ha paccTostHUM nprMepHo 8.000
napcek oT Hac). CKopee BCEro BHYTPU TaKUX OOBEKTOB TOXKE
MPOTEKAIOT OUeHb aKTHBHbBIE TIPOLIECCHI, TIPUBO/SLME K 00pa-
30BaHMIO 00slacTeli MOIHOM aKTMBHOCTH Ha WX MOBEPXHOCTU
U, KaK CJIeICTBHE, K MOIL[HBIM BbIOpOCAM 3HEPTHU U3 3THX 00-
Jlacteii B Me)K3BE3/IHOe TIPOCTPAHCTBO;
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1.4. BusyanbHo sipkue 38e30bl Ha 3eMHOM Hebe. OT0 — /b0
ruranTbl cBetuMocTeio oT 10.000 zo 200.000 cBeTuMOCTEM
CoJsHLa, pacrnono)keHHble B npefesnax npuMepHo 500 mapcek
OT Hac, bo bmwkaiiiie K Ham (6mpke 30 rapcek) 0ObIUHBIE
3BE3/IbI, CBETUMOCTH KOTOPBIX TPEBBILIAIOT COJTHEUHYIO He 00-
Jiee, UeM B HECKOJIbKO IeCITKOB pa3. [TocsieiHye BHITTSIAAT Sip-
KUMHU 00beKTaM{ Ha HOUHOM Hebe M3-3a Majioro pacCTOSIHUS
10 HUX. XOTsI BLIOPOCKHI SHEPTHH U3 aKTUBHBIX 00J1acTeil Ha UX
TIOBEPXHOCTH C/1abee, YeM y TOPSTUMX TUTAHTOB U CBEPXTHTaH-
TOB, OHU TOXKe BHOCSIT HEKOTOPBIN BK/IaZ B CIIeKTpalbHOe Iie-
peKpallliBaHue Halllel IlaHeThbl;

CriekTpasibHOe MepeKpallvBaHye Halllei TilaHeThl, BbI3BaHHOE
oTBeTHOM peakuuedd CosHLa U TUlaHET Ha aKTUBHOCTb rajak-
THUECKUX WUCTOUHUKOB:

2.1. OCHOBHBIM HCTOYHUKOM OTBETHOW peaklUM Ha TajaKkTh-
YyecKoe CTIeKTpajIbHOe TiepeKpalivBaHye siBiisiercs: ComHIfe, T.e.
HerpepbIBHOE COJTHEYHOE W3/TyUeHHe U HarlpaBjieHHbIe BbIOPO-
CBI C ero TIOBePXHOCTH (sIB/IEHUS] COJTHEUHOM aKTHBHOCTH);

2.2. BTOpUUHBIMU TI0 3HAYMMOCTU HCTOYHUKAMU OTBETHOU
peakiuy Ha TaJlaKTHUecKoe CTeKTPajJbHOe TepeKpallriBaHue
SIBJISTFOTCS TIaHeTH! (BK/ToUast JIyHy), T.e. sIBJIeHUs IIaHEeTap-
HOU aKTUBHOCTU;

CnekTpasibHOe TiepeKpalldBaHUe, BbI3BAHHOE KOMOWHaLMei
rajlakTUUeCKUX U COJIHEUHO-TI/IAHEeTHBIX (JaKTOPOB, BO3HUKAIO-
miedl TpY CoeWHEHWH WX WCTOUYHWKOB Ha HebecHOU cdepe.
ITpu coemvHeHUM OBYX HeOeCHBLIX Tes WX TPSMbIe BOCXOXKZE-
HUSI OJVHAKOBHI U, TAKUM 00pa3oM, OHH OJHOBPEMEHHO Tiepe-
cekatoT HebecHbIN MepuavaH. Takum o6pa3om, Korja JBa He-
OecHBIX Tesla HaXO[ATCS B COEUHEHUH WU OJIM3KU K 3TOMY
T0JIOXKEHUID, TOTOKWA H3/Iy4yeHHus, HUCXOASIIe U3 aKTUBHBIX
obsacTeli Ha WX TIOBEPXHOCTH CYMMHUDYIOTCS. B 9acTHOCTH,
3TO MPUBOJUT K Pe30HAHCY M3/TyueHUH 3THUX Tesl Ha COBMAZAl0-
X YaCTOTaX IHEPreTHUECKOro CIIEKTPa U, TaKUM 00pa3om, K
MHOTOKPaTHOMY YCHJIEHHIO CTIeKTPaJbHOTO TepeKpalliBaHus
3eMHBIX 00BEKTOB Ha 3THUX YacTOTaX:

3.1. Coepgunenus ConHia, JIyHBI U TI7IaHeT C TaJaKTUYeCKUMU
HMCTOYHWKAMU CTIeKTPaJbHOTO MepeKpalliiBaHus;
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3.2. CoeuHeHus BHelllHUX NiaHeT (Mapca, FOnurtepa, Cartyp-
Ha ¥ T.1.) APYT C Ipyrom;

3.3. CoeauHeHusi BHYTpeHHUX TutaHeT (BeHepbl 1 MepKypust)
JPYT C IPYroM, a TakKe UX BHyTpeHHHe coefuHeHus ¢ CoJH-
1]eM, Kor/ia 1yjaHeTa HaxoAuTcsi Mexxay ComHLeM U 3eMél;
3.4. CoepgunHenus JIyHbI U TJIaHeT, a TakKe coefiMHeHHs JIyHbI
v CosHL@a, BK/IOYas TpefieibHble Cllydyad UX CoeJuHeHul (Ko-
I/la TIPOUCXOJUT JIYHHOE WK COJTHEUHOE 3aTMeHHe).

EPHO/IbI 3EMHBIX COBBITUIA, T.e. TIepPUOJBI CIIEKTPALHOTO Tiepe-
KpAIlIMBaHUs Hallled MJIaHeThbl, Mo/pa3/ie/siioTCs, TaKUM 00pasom,

Ha CJie/[yIOIye TPYIITbl ¥ OATPYTIIIBL:
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1. Hepno,qbl CIMEKTPa/IbHOI'O NepeKpalliBaHKWA, BbI3BAHHOT'O TIps-

MBIMH Ta/IaKTUUECKUMU BO3J€UCTBUSMU:

1.1. Tlepuoabl UHTErpajbHONM TEPeMEHHOCTU Ta/laKTUYeCKUX
VCTOYHUKOB CIIEKTPasbHOrO MepeKpalivBaHus, BKIOuas nepe-
MEHHOCTb UHTEerpajlbHOM aKTUBHOCTH Ha UX TIOBEPXHOCTY;

1.2. Tleprozpl 0CEBOTrO BpalljeHUs 3TUX rajaKTU4YeCKUX UCTOU-
HUKOB (TIOBOpAuMBaHHE AKTUBHBIX 00JlacTell Ha WX TMOBEPX-
HOCTH K 3eMJie);

. Tlepuogpl crieKTpa/sbHOTO TepeKpalliiBaHUsl, BbI3BAHHOTO OT-

BeTHOM peakuuell CosHL|a M T/IaHET Ha aKTHBHOCTb ajlakKTH-
YeCKUX UCTOUHUKOB!

2.1. Tlepuopp! COMHEYHOU U TJIAHETHOM aKTMBHOCTH. UX Ayu-
TeJIbHOCTh TaKas ke, KaK M Y Meprho/i0B aKTHBHOCTH rajlakTH-
YeCKUX UCTOYHUKOB;

2.2. Tlepuogpl oceBoro BpaieHysi CoJHLa ¥ T1aHeT (IoBopa-
yrBaHue 00acTell aKTUBHOCTU Ha UX TIOBEPXHOCTH K 3eMIie);

. Ilepuopp! crieKTpajbHOrO IepeKpallivBaHUs, BbI3BAHHOIO CO-

e/IMHeHNSIMU UX UCTOYHUKOB:
3.1. Ilepuogpl coenvHenunit CosnHla, JIVHBI U TUIaHET C rajak-
TUYeCKUMH UCTOYHHKAMU;

3.2. Ilepuogpbl coefviHeHMM BHelIHWX MiaHeT (Mapca, FOmnum-
Tepa, CaTypHa u T.Z.) APYT C APYTOM;

3.3. [lepuogpl coefviHeHWI BHYTpeHHUX IaHeT (BeHepnl u
MepKypust) ApYT C IPYTOM, a TaKKe UX BHYTPEHHHX COeJlHe-
Huit ¢ CosHLeM, Kor/ia TulaHeTa HaxoAauTcst Mexxay CosHLEeM U
3eMIéH;
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3.4. Tlepuogpbl coeauHenuit JIyHel c ruiaHeTamyd U CoJtHLEM,
BKJIIOYAsi MePUObI COMTHEYHBIX U JIYHHBIX 3aTMeHHH;

. Ilepyuozbl 3KCNO3ULIMM 3eMHONM TOBEPXHOCTHM KOCMUYECKUMMU
WCTOYHMKAMH, BbI3BaHHbIe JBIDKEHUEM 3eMJIU:

4.1. Ilepyofpl, BbI3BaHHblE BpallleHWeM 3eMJIM: COJIHeYHbIe
CyTKM — mepuof 3Kcro3uuyy CoJiHLeM; 3BE31HbIe CYTKH
(mpuMepHO Ha 4 MUHYTBHI KOPOYe) — TepPUOJ, SKCTMO3ULIUU Ta-
JIAKTUUeCKUMU UCTOYHUKAMHU Y T/IaHeTaMu;

4.2. JIyHHBI Mecsil] — Tepuof;, SKCIO3ULIMKA U3/TyueHUeM
JIyHBI 32 O/IUH TIOJHBIM LMK/ CMeHbI JIYHHBIX ¢a3;

4.3. Tlepuofpl, BbI3BaHHBIE OPOUTASIBHBIM OOpaleHreM 3eMJTH
BOKpyr Co/iHIa: COMHEYHbIH TOoJ — TMepUof SKCIO3ULUU
CosnHuem; 3B&30HBIN TO (ZO/blIe COHeYHOTo Trojia pumMep-
HO Ha 20 MUHYT) — TI€PUO/| FKCITO3UI[AY TaJlaAKTUUeCKUMH UC-
TOUHUKaMU;

4.4. TIpeljeCcCUOHHBIN coyiHeuHbIH rof, (nmpumepHo 21.000 ner).
3eMHasl OChb COBepllIaeT IPeLeCCUI0 110 KPYry Cpeju 3B&3[ 3a
25.765 net (TipeLieCCUOHHBIN 3BE3/IHBIN T'0/]) B HalpaBJeHUH,
TIPOTUBOIIO/IOKHOM ZIBW>KeHUI0 CoJIHLIa; MO3TOMY paBHOJEH-
CTBUS HACTYMAIOT KaXKZbIM roJj HEMHOIO paHbllle, YeM B Iipe-
IbiyiiemM rofy. Bosbiiias 0ocb OpOUTANIBHOTO /UTHIICA 3eMITH
JIBIDKeTCs1 HallpaB/leHWH, [IPOTHBOIIO/I0XXHOM IpeLieccuy, C Ie-
puozom 111.528 net. B pe3ynbTaTe C/I0KeHUS STUX ABWKEHUM
Ce30HbI r0/la BO3BPALLAIOTCS K CBOUM HMCXOZHBIM JlaTaM KaXK-
Ible 20.930 ner;

4.5. Tlepuop KoebaHust yTiia HAK/IOHA 3eMHOW OCH K TITIOCKO-
CTH SK/IANITHKY (T.e. TUIOCKOCTH 36MHOM OpOMTHI) U, KaK C/ef-
CTBUe, U3MEHEHHUs] BLICOTbl HEDECHBIX Tel HaJ, TOPHU30HTOM
(mpumepHo 41.000 neT);

4.6. Tlepuon KomebaHUsS “BBITAHYTOCTH” (3KCLEHTPUCHUTETA)
3eMHOW OpOUTHI M3-3a €€ “PacTATUBAHUS’ TIPUTSDKEHUEM IlIa-
HeT (rpumMepHo 96.000 5et);

4.7. CrnoxkeHue MpeLieCCUOHHOr0 COJIHEUHOTO Toja, Mepuopa
M3MeHeHUs Hak/OHa 3eMHOH OCH U Iepuofia U3MeHEeHUs 3KC-
LIeHTPUCUTeTa 3eMHON OpOUTBI, pa3/loKeHHbIX B TapMOHUYe-
CKHUe Psifibl, BbISIBUWIA J/IMTe/IbHbIe [IUK/IbI HarpeBaHUsl 3eMHOM
noBepxHocTd CoJiHLIEM, Ha KOTOPBIX TADMOHHKH 3THUX DSIZIOB
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CK/IaJbIBAIOTCs, 00pa3yst pe30HaHChl. OTU LWK/bI (UUKIBI Mu-
JIAHKOBHWYA) COBIAZAIOT C OOJIBIIMMUA U MasIbIMHU JieJHUKOBHI-
MH T1epHUOJaMH.
AKTUYECKM IUIAHETA 3EMUJISI, ITyTeIIeCTBYs 10 CBOel TPaeKTo-
puud B ['ajakTuKe, NepuoAWYecKU IlepeceKaeT rajakTHUuecKue
Cpeibl, CIIEKTPAIbHO OKpallleHHbIe B (popMe 3aKpyUueHHBIX Beeporoo0-
HBIX CEKTOPOB (CTMPAJbHBIX PYKAaBOB), OepyIMx Hauajo B aKTUBHBIX
00/1acTAX Ha TIOBEPXHOCTH 3THX W3mydaTesieid. Cymeprosunus (Haso-
JKeHHe) 9THX TepHOZOB, KaKAbIM U3 KOTOPLIX CBsI3aH C reHepabHbIM
CTeKTPaIbHBIM L{BETOM COOTBETCTBYIOIIETO I'ajlaKTHUeCKOro U3yuaTe-
JIs. SHEPTHU U BeJIMUMHON ero Bo3ZeicTBUs, obpa3yeT acmpoHomuue-
CKyl0 cucmemy nepuoouyecko20 CneKmpaibHO20 NepeKpauiusaHus
CTHIeKTPAJIbHBIX 30H HAlllel TIaHeThl BMeCTe CO BCeMM UX “obuTaresisi-
MH” U, KaK Ce[JCTBUe, U3MEHEeHHUs1 UX TepPUTOPUI.

Karknasi 3Be3/1a, a TakKe KaK/bIi APYroil UCTOYHUK CIIeKTPaJbHO-
ro rnepekpammBaHus B ['anaktuke (pafydo, PeHTTeHOBCKUM, ramma-
WICTOUHUWK U T.II.) UMEET CBOW COOCTBEHHBINM SHEPTeTHUECKUH CIIEKTP.
COOTBeTCTBEHHO, M3/TyueHHe KaKI0ro U3 rajakTUueCcKrUX UCTOUHHKOB,
obaziast TeM Ke CaMbIM SHEPTeTHUECKUM CIIEKTPOM, UTO U ero UCTOU-
HUK, HeCET YHUKAJ/IbHbIN 3HEeProcreKTpaabHbIl KO/, KOTOPBIM 3amucaH
B I[eIIOYKAaX ITMKOB U BIAJWH €ro YHePreTHYecKOro CIieKTpa M XpaHWUT
BCI0 MHGOpMaIMo 0 HEM. [Ipy TOTJIOMIeHNN U3/Ty4YeHus1 KaKuM-bo
00BEKTOM, SHEeprocreKTpaibHbIA KOJ, W3/TyYeHUs U, COOTBETCTBEHHO,
€r0 WCTOYHWKA, TepejaéTCsl SHEPreTHUeCKOMY Tely 3TOro OObeKTa.
JTO TMPUBOAUT K MepeKpallMBaHUI0 SHEPreTUUecKoro CreKTpa 3TOro
00beKTa B COOTBETCTBUM C TeHepaslbHbIM LIBETOM U TIOJyTOHaMH SHep-
TeTUUeCKOTO CIIeKTpa MCTOYHHKA W3aydeHus. Takum obpasom, Korza
CosHlLle ¥ IUIaHeThl TOTJIOIIAIOT TMOTOKW H3/MyueHUs TajaKTH4eCcKuX
WICTOUHHUKOB U 3aTeM Ieper3/IyyaloT UX B OKpy’Katolljee MeXII/IaHeTHOe
MPOCTPAHCTBO, OHU J00AB/ISIOT CBOW COOCTBEHHBIM SHEPrOCIEKTPasTb-
HBIM KOZ, K 9HEProcreKTpaJbHOMY KOZY TOTJIOLEHHOTO M3nydeHusi. B
pe3yJ/ibTaTe 3TOTO MOTOKM u3nydeHuss CosHI[A U TJTaHET HeCcyT B cebe
KOMOMHAL[|I0 UX COOCTBEHHOT'O 3HEPrOCTIeKTPaIbHOTO KOJa U SHEepro-
CTIeKTPaIbHOrO KO/Ja rajlakTHYeCKUX MUCTOUHUKOB.

B uTore Ka)kplil ralakTU4eCKHi NCTOUHUK, KaXK/I0e CKOII/IeHHe ra-
JIAKTUUECKUX UCTOUHUKOB, a Takke CoJHIe U KaXKZasl TlaHeTa OKasbl-
BaeT CBOE yHUKaJIbHOe B/IMsSIHUE Ha Hallly TUIaHeTY, UHULUUPYS 3eMHbIe
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coObITUsE 0cOOOTO THIIA, 3aMMCAHHOTO B 3SHEPrOCTIEKTPATBHOM KO7ie
3TOr0 HeOeCHOTo Tena U CrelMpUUECKOTO TONBKO /IS Hero. YCTaHo-
BUB aCCOLMALIUM MeXKAY SHeprocrieKTpajbHBIM KOJOM (THIIOM “I[BET-
HOCTH” IHEPreTUYECKOro CIeKTpa) KaXKJoro HebecHOro Tesa, OKasbl-
BaloIL[er0 XOTh KAaKOe-TO 3HauMMoe BJIMsHME Ha CIeKTpasJbHOoe Iiepe-
KpallliBaHHe Halllell TUIaHeThl, C THUIMOM COOBLITHH, BO3HUKAIOIIMX Ha
TJlaHeTe B pe3y/ibTaTe BO3AEWCTBUSI €ro U3/IyueHUs, Mbl YCTaHOBUM
B3aMMOCBSI3b MeXK/Ty KaXK/IbIM U3 3THX HeOeCHBIX TeJl ¥ 3eMHBIMH COOBI-
TUSIMUA, UHULIMATOPOM KOTOPBIX OHO SIBJISIETCSI.

Te crieKTpasbHbIE 30HBI U OTZe/bHbIe 00UTATe/N M/IaHeThl, YaCTOT-
Hble KpUBble SHEPreTHUecKuX CIIeKTPOB KOTOPBIX TIOXOXKM Ha 3Hep-
TOCTIEKTPA/IbHYI0 KPUBYIO HeDeCcHOro Tesa, MoJ MakCMMyM BbIOpoca
SHepruv KOTOPOT'O OHM TIOTa/M, He UCIBITHIBAOT 3HAUMTE/IbHBIX U3Me-
HEeHWH, HO TIO/TyYaroT JOTIOJTHUTETFHYIO YHEPTHIO [/IST CBOETO Pa3BUTHS
Y pacIiupeHus TEPPUTOPUN CBOETO BJIMSIHUS M3-3a Pe30HaHCa C H3My-
yeHHeM 3Toro HebecHoro Tesia. BMecTe ¢ TeM Te CrieKTpasibHbIE 30HbBI U
OT/le/bHble 0OWTaTeN N, YbH 3HEProcrieKTpanbHble KPUBble CUIBHO OT-
JIMUAIOTCS OT SHEProCTeKTpaIbHOM KPUBOH BO3AEHCTBYIOLIETO U3/Tyue-
HUS$1, UCTIBITHIBAIOT CU/IbHBIE U3MEHeHUsl. DTU W3MeHEeHUsI COTIPOBOKa-
FOTCS1 yMeHbILIEHNeM UX TePPUTOPHUU BIUIOTH /IO TTOJTHOTO YHUUTOKEHHST
(pacmazia) ux (GU3MUECKUX Tej, COTPOBOXKJAMOIIETOCS CO3/aHHeM, Ha
OCHOBe MX OCTaHKOB, HOBBIX CITEKTpa/IbHBIX 30H M HOBBLIX BH/[OB 00uTa-
Tesell M1aHeTsl.

CyliiecTByeT CTpOroe acmpoHOMUUYecKoe pachucaHue, Wiy, Apyru-
MU CJI0BaMU, Ka/eHOdpb CIIeKTPabHOTO TepeKpalliiBaHus Hallel ria-
HETHI U3/TyueHNeM Tra/JaKTUdeCKUX MCTOYHUKOB, COJTHIIA U TIJTAHET, OC-
HOBAaHHBIM Ha CIHCKe TMepPUO/I0B UX BO3/eHCTBUS (CM. BbIllle) U BKIIIO-
yaroluii B cebs IHEProcreKkTpasbHble XapaKTePUCTUKM KaXKAOTO U3
3TUX W3/yyaTesield, a TakKe THUIIbI 3eMHBIX COOBLITHI, WHULMUDPYEMBIX
W3/TyuyeHreM Ka)KAOro U3 HUX. DTO aCTPOHOMUYECKOe pacrucaHue siB-
JISIETCST CTPOTUM, TaK KaK MbI He MOYKEM M3MEeHUTh HU MapIIpyT Hallei
TTaHeThl B ['ajlakTHKe, HU MOC/Ie/[0BATETBHOCTD CIIEKTPABHBIX CEKTO-
POB B MeX3BE3IHBIX (TalaKTHUECKNX) U MeXIUIAHEeTHBIX CpeJjax Ha eé
MapIpyTe.

Vi3meHeHUsl KJIMMaTa, BOSHUKHOBEHHE U pacraj, 5KOCUCTeM, SIIujie-
MUU, BOWHBI, BOSHUKHOBEHUE, Pa3BUTHE U THOe/b LIUBUIU3ALIH, [TOIb-
€M U yTa/IoK SKOHOMUKH, B3/IET U MajieHue OUP>KeBBIX KYPCOB aKIIWH,
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TeXHOJIOTUUeCKUNA TIpOTrpecc W Aerpajauus, U T.J. U T.I. — BCe 3TU
TIPOLIECCHI SIBJISIFOTCSI Pe3y/bTaTOM CIIEKTPaJbHOIO IepeKpalliBaHus
SHEepPreTUYeCcKOro CreKTpa Hallleil MiaHeThbl B CTPOIOM COOTBETCTBUU C
aCTPOHOMMUECKUM pacCllMCaHheM U 3aKOHOM COXpaHeHMUs 3Hepruu,
TIPOSIB/IEHHOM Ha I/IaHeTe B BU/Jie 3aKOHa TePPUTOPUil.

VimMesi cieKTpa/ibHYHO KapTy Halllel TlaHeTbl U pacliicaHue CIiek-
TPaJILHOTO MepeKpallBaHusl, MOXXHO BBIUUC/IUTb U3MEHEHHs1 TepPUTO-
pUii CTIEKTPAJIbHBIX 30H TUIAHETHI KakK B OyayIeM, Tak U B TpouuioM. B
YaCTHOCTH, 3Hasi SHEProCIeKTPaIbHbIE XapaKTePUCTHUKU “obuTaTesneir”
Ka)XIO0H M3 CIEKTPa/lbHBIX 30H, MOXKHO BBIUMC/IUTH COOBITUSI 3THX
“obuTatenefi” B OyAyIleM M TPOIIJIOM, TaK KaK BCe 3eMHbIe COOBITHS
orpeie/ISIFOTCs Tiepepacripe/ie/ieHeM SHePTUU MeXy CIeKTpaTbHbIMU
30HaMU ¥ BHYTPU HUX B CTPOT'OM COOTBETCTBUU C 3aKOHOM COXPaHEHUSI
SHepruy M pacrycaHueM CIIeKTPaabHOr0 repeKpaliiBaHusl.

OT0 — HoBas 00/1aCTb HAYUHBIX UCC/IE0BAaHKM, KOTOPAasi UCKJIFO-
YUTe/bHO Ba)KHa /1/1s1 BbDKUBAHUSI BCETO Uei0BeyecTBa.

st moCTWKeHMs ycriexa Ha 3TOM MyTH TMOJUTHKaM HeoOXoJuMo
HMeTb Jice/1e3HYI0 80/10 U 8epy 8 NPABUILHOCMb C80UX peuleHull st Co-
BeplLIeHUs AelCTBUM, HEeMOMy /IPHBIX B Macce JitoZieid, HeTIOHUMAaKOILIUX
(moKa 4T0) OCHOB CIIEKTPA/IbHOTO MepeKpallBaHus. VIMeHHO >kesne3Hast
BOJIsA, TIOJKPeI/IEHHAasl 3HaHUEM CIeKTpajbHOM KapThbl Hallleil I/laHeThbl
Y pacIiicaHusi CIIeKTPabHOTO MepeKpallvBaHusi, HeobxoqumMa [ijist 3KO0-
HOMUUECKOW IlepeopreHTaljuy LieJIbIX PervOHOB IJIaHeThI, MaCCOBBIX
3BaKyaluil U3 TeX PeTHMOHOB, B KOTOPbIX, COTJIACHO PACIHMCAaHUIO CTIeK-
TPaJILHOTO TTePeKPAIlINBaHUs, OXKUAAIOTCS CTUXUNHBIE OefCTBUS, KO-
HOMUYECKHUI KOJIIalC, BOEHHbIE CTOJKHOBEHUS U T.II. TIPU KaXKyLL[eMCsI
(mns Macc Jrofieif) OTCYTCTBUM TIPUYWH M HEOOXOJUMOCTH TaKMX PaJv-
KaJIbHbIX eCcTBUM. TOJ/IBKO >Kesle3Hast BOJISL U TOUHOe 3HaHHe [TOMOI'YT
MpaBUTE/ILCTBAM 3apaHee OCYILIeCTBUTh HEOOXOJUMbIe COIUa/bHbIE
repepacripe/ie/ieHsi Ha TUIaHeTe Y, TakKuM 00pa3oM, CMSTYUTb KarTa-
CcTpoUuecKue Moc/ieACTBUSI 0XKUaeMOr0o CIeKTpaJbHOTO TepeKpalliv-
BaHWsI, BKJTIOYAsi 3HAUMTeTbHOe YMeHbIIIeHre SKOHOMUYeCKOro yijepba
Y 4Mc/a MoCTpa/iaBLInX.
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CIEKTPAJIbHOE ITIPOrHO3UPOBAHUE KATACTPO®

TEMBI [lJaHHOM TJ/IaBbl — CIIeKTpasbHOe TIPOrHO3MPOBaHUe MPUPO/-
HBIX, TEXHOT€HHBIX M COIMAIBHBIX KaTacTpod, MephI M0 CMsrde-
HUIO TIOC/IeICTBUM 0XKU/IaeMbIX Oe/ICTBHUH, a TaKXKe CIIeKTPabHbIN KOH-
TPOJIb KaK CTaOM/IM3UPYIOIINH (haKTOP B TIOJIUTHKE U SKOHOMUKE.
VIHTYUTUBHBIE [IOTQ[IKW O CyLL[eCTBOBAHWM TEXHOJIOTHM CTIeKTpasib-
HOTO TIPOTHO3UPOBAHHUS COOBITHII BOOOIIe M KaTtacTpod B UAaCTHOCTH
CyLIecTBOBa/ld, BEPOSITHO, BO BCe BpeMeHa HCTODUM uejioBevecTBa.
[IprMepoM 3TOro SIB/ISIOTCSL aCTPOJIOTH TMPOLIOTO C UX NMPUMUATHUBHbI-
MU MeTO/JaMH TIpeJicKa3aHuii, KOTOpble He YUMTLIBAIOT MeXaHU3M ¢op-
MHpPOBaHus COOBITUH Ha TMjlaHeTe. B pe3ysibTaTe 3TOro mMpejcKa3aHUs
acTpoJIOroB Jla/iekKu OT TOYHOTO HAay4YHOTO TPOTHO03a, a TakKKe CHUJIbHO
3aBUCAT OT KY/IbTYPHBIX TPAJWLIMM KOHKPETHOM 3TI0XU M KOHKPETHOTO
Hapoza. Harpumep, ApeBHeervuneTcKuii ropocKorl, TOPOCKOI IPYU/IOB,
3aria/[HOeBPOTIeCKNN COBPEMEHHBIN TOPOCKOM U APyTye [al0T pas3ind-
Hble TIpeJiCKa3aHus Ha OCHOBe OJJHUX U TeX >Ke B3aUMHbBIX [10JI0’KEHUI
3B€37, CosiHLja ¥ IU1aHeT. TeM He MeHee acTPOJIOTU IIPOLJIOTO SIBJISIIOT-
Csl UHTYUTHUBHBIMU Tpe/IBeCTHUKAMU COBPEMEHHOI0 HayyHOTO MeToZa
CTIeKTPaJIbHOTO TIPOTHO3UPOBAHUsS COOBITHI, OCHOBAHHOTO HA 3HAHUM
00 UCTOYHMKAX ¥ MeXaHU3Me CITeKTPajbHOTO TiepeKpallliBaHuys TIaHe-
Thl, BK/IOYAs KapThl CIeKTpaibHbIX 30H IJIaHEeThl U SHEeprocreKkTpasb-
HbIe XapaKTePUCTHKU KX “oburarteseii”.
ATACTPO®A — 3T0 0CO0bIH THIT COOBITUH. HiKe MbI IaZiuM oripe-
JleJieHre 3TOMY THITy COOBITHUI U 00BSICHUM, KaK U MOYeMy TaKue
COOBITUS TIPOUCXO/IAT.
KATACTPO®A — 3TO COOBITHE, BCE 3/IEMEHTBI KOTOPOTO, BKJTFOUAst
YUaCTHUKOB, MECTHOCTb U MOMEHT BDPeMeHH, UMEIOT OZMHAKO-
BbIl TeHepasIbHBIN 1[BET HEPreTHUeCKOro criekrpa. Takum 00-
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pasoM, Kak TOJIbKO BCe YYaCTHHUKM OKa3bIBAaIOTCSI HA MeCTe U B
MOMEHT BpeMeHHM KaTacTpOodbl, X Teja IepecTaroT OBbITh WX
COOCTBEHHBIMU: OHU CJIUBAIOTCS BMeCTe C ()ParMeHTOM MeCT-
HOCTH, 00pa3ys eguHoe Tesio (me1o kamacmpodbt).

CBOPKA KATACTPO®Bl — 3TO TPOLieCC CJIMSIHUSL TeJl yYaCTHUKOB U
MecTa KaTacTpogbl B eJMHOe Telo, a MOMEHT KaTacTpodbl —
3TO MOMEHT OKOHYaHHUs1 COOPKH eé Tesa.

Ilpyrumu cjioBamMu, cO0pKa KaTacTpohbl — 3TO 00beIUHEHNE TeJT
BCEX YUaCTHUKOB U MeCTa KaTacTpodbl B eIUHOE Tesio (Teo KaTacTpo-
¢oi). TIporiecc c6opKu KaTacTpodbl — 3TO MyTeliecTBHE BCEX yuacT-
HUKOB KaTacTpodsl 110 UX UHAUBHAYaILHBIM MapIIpyTaM K3 MPOLUIOro
B Oy/yIliee K MeCTy ¥ MOMEHTY BpeMeHH KaTacTpodbl (MOMEHTY OKOH-
yaHusl cOOPKY eé Tesla), a TaK)Ke MMyTellecTBUEe OCTaHKOB 3TUX YUaCTHH-
KOB TI0 X WHIVBUAYa/JIbLHBIM MapLIpyTam u3 Oyayliero B mporuioe K
3TOMY MEeCTY U 3TOMY MOMEHTY BpeMeHM.

[nist mIOHMMaHwUsl, ToYeMy cOOpKa KaTacTpodbl MPOUCXOAUT Kak U3
TMPOLIJIOTO, Tak W U3 Oyayliero, Heo6X0UMO OCO3HAaTh, UTO Tejla BCEX
YUaCTHUKOB KaTacTpodsbl, a TaKKe TeJI0 caMoi KaTacTpo(bl, Kak U Jr0-
Oble pyrue Tesa, YCTPOeHbl OAMHAKOBO: 3T0O — MHOIOMEpHBIE IIpO-
CTPaHCTBEHHO-BpeMeHHbIe 00BeKThl. Kakplii M3 HUX TpefCcTaBisieT
co00# LUMUHAP COOBITHH, BIVIETEHHBIM B IWIMHAP COOBITHH I/IaHEThI
3eMsis, BBITSHYTBIA BJO/b €€ CIUpaibHOM TpaeKTopud B ['asmakTHKe.
LuHAD COOBITHI KaXKIOT0 TeJla CIUIeTEH M3 MHOXKECTBA HUTEBUIHBIX
LWIMH/IPOB COOBITHI COCTABJISIOIIMX €ro YaCTUL] B MOMEHT ero COOPKH
(poxzeHus1) U pacrajaeTcss Ha MHOXKeCTBO 3TUX HUTEBUJHBIX L[WINH-
ZIPOB COOBITHI YaCTHL] B MOMEHT CBOero pacriaza (cmeptn). Tpéxmep-
HbIE Tejla, KOTOpble Mbl HAaO/I0/IaeM, SIBJISIFOTCSI MTHOBEHHBIMH “cpe3a-
MH” TIPOCTPAHCTBEHHO-BPEMEHHBIX LIWIMHJIPOB COOBITHH 3THX 00BeK-
TOB, 3a(pUKCHPOBAHHBIMM MO3rOM KaK TpPEXMEpPHBIM HHCTPYMEHTOM
BOCTIPUATHS HabJFOaTe s MO3T Hab/rojaTensl “CKaHUpyeT” LIWIHH/D
COOBITHI TIJIaHETHI TIO HANpaBIeHWI0 W3 TIPoIioro B Oyayinee w3-3a
[IBIDKEHUsI HabJFo/1aTe st BMeCTe C TIJIAHeTOH 110 e€ CUpabHOU Tpaek-
TopuM B ['ajiakTHKe; B pe3ysibTaTe HAab/0/aTe/b BOCIIPUHUMAET >KU3Hb
KakK ‘““KMUBOU KMHOGMHUIbM”, COCTOSIIMIA U3 MOC/IeI0BaTe/IbHBIX UCKPET-
HBIX TPEXMEPHBIX W300paKeHWH OKpY)Kalollero mMupa (KajpoB 3TOr0
“¢unbMa”) — MrHOBEHHBIX “Cpe30B” NPOCTPaHCTBEHHO-BPEMEHHOTO
LWJIMH/IPA COOBITHH T/TaHeTHI.
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MHoromepHoe TPOCTPaHCTBEHHO-BPEMEHHOE Te0 KaTacTpodbl
“MeeT [Ba TNPUHLUMNUAIBHBIX OTJIMYMS T0 CPABHEHHIO C TPOCTpaH-
CTBEHHO-BPEMEHHBIM TejIoM (LIMIMHAPOM COOBITHIA) /0600 Jpyroro
00BbeKTa. DTUMH OT/IMUUSMU SIBJISIFOTCS:

1. MoHOXPOMATMYHOCTh. KaracTpoda crizieTeHa U3 LIWMHADPOB
COOBITHI e€ yyaCTHUKOB M MeCTa KaTacTpodbl, SHEpreTHue-
CKH€ CIIeKTPbl KOTODbIX MMEIOT OJMHAKOBBIA TeHepasbHbIN
CTIeKTPaJIbHBIN 11BET;

2. MrHoBeHHOCTh. Torpa Kak IPOCTPaHCTBEHHO-BPEMEHHOe
Tesio (UMMMHAP COOBITHI) J/FOOOTO APYroro o6nekTa HUMeeT
“IMMHY” BO BpEMEHM OT MOMEHTa CBOel COOPKH (POXKIEeHHs)
[0 MOMeHTa pacraza (CMepTH), Telo KaTacTpodbl CyLL{eCTBYeT
B TeyeHHWEe TOJBbKO OJHOTO MOMEHTa BDPeMEHU — MOMEHTa
OKOHUYaHUsI COOPKH 3TOTO Tesa, KOTOPBIM TakKe SIBIISETCS MO-
MEHTOM Hauasa ero pacraja. JJpyrumMu CioBamu, Teso ook
KaTacTpodbl He UMeeT “IJIMHBI” BO BpEMEeHH.

st okoHUaHUs1 COOpPKM KatacTpodbl HeOOX0AUMO, UTOOBI BCe eé
VUaCTHUKHU TIPUOBUTM K MECTY, UMEIOIeMy TaKOW >Ke TeHepabHbIN
CrieKTpasbHbIM 1IBeT, KaK U Y4aCTHUKH KaTacTpodhbl. ITO — MeCTO Ka-
TacTpodbl. VX MpUObITHE [O/DKHO TIPOU30MTH CUHXPOHHO B TOT MO-
MEHT BpeMeHHU, KOr[ja reHepasbHbld CHEeKTpasrbHbIM LIBeT BHELIHETo
KOCMMUECKOI'0 BJ/IMSIHUS B 3TOM MeCTe aHa/loruyeH IeHepalbHOMY
CTeKTpajJbHOMY L[BETy YYaCTHUKOB U MecTa KaTtacTpodrl. B 3Tom ciy-
yae MPOUCXOJUT Pe30HaHC Tesl BCeX YYaCTHUKOB KaTacTPo(bl U MecCT-
HOCTH — CJIMSIHUE UX Tejl B eJMHOe Te/o, YTO O3HauaeT OKOHUaHHUe
cOopku KatacTpodsl. B 3TOT MOMEHT BpeMeHHU B 3TOM MeCTe TUIaHeThI
TIPOUICXOJUT siBJIeHHe, KOTOpOe Ha3bIBaeTCsi KaTacTpogoit.

OxoHuaresibHast cOOpKa Tesa KatacTpodbl OCYILECTB/ISIETCS], TAKUM
obpasom, B pe3yJsibTaTe COBMaAEHHUS:

— TreHepa/ibHOTO LiBeTa (LIBETHOCTH) SHEpPreTHYeCKUX CIIeKTPOB

BCeX eé yYaCTHUKOB;

— LIBeTHOCTM MecTa KaracTpodbl KaK CyINepro3vLud TeHepasib-
HBIX CTIeKTPA/IbHBIX I[BETOB pesibeda, pacCTUTeNbHOCTH U T.II. B
JlaHHOM MecCTe;

— LBETHOCTM MOMeHTa BpeMeHM COODKM KatacTpodbl Kak reHe-
pa/bHOTO  CIeKTPaAbHOTO I[BeTa BHEIIHEro KOCMHUeCKOro
BJIMSIHUSL Ha JaHHOE MECTO IJIaHeThl B 3TOT MOMEHT BPEMEHHU.
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C MEKTPAJTbHOE TMPOTHO3WPOBAHME JOOBIX COOBITHI BOOOIIE U
KaTacTpo( B YaCTHOCTH OCHOBAHO Ha aHa/u3e:
— JHeprocrneKkTpanbHbIX XapaKTePUCTUK MpeAroaraeMblx ydacT-
HUKOB COOBITHIA;

— CIeKTpanbHOW KapThl MECTHOCTY;

— pacnuvcanus (KajseHgapsi) CrieKTpaJbHOT0 MepeKpalliBaHus Ha-

11eif TIaHeThlI.

OT/vure CrieKTpaabHOIrO MPOrHO3MPOBaHUS KaTacTpod COCTOMT B
TOM, UTO MbI MIL[EM COBIMaJileHUe TeHepa/bHOI0 CIeKTpaabHOIo liBeTa
oburtaresieii TIaHETbI, MECTHOCTH U MOMEHTa BPEMEHHU, UTO B COBOKYTI-
HOCTH MIPUBOAMWT K Katactpode. Torja Kak B 00IIeM ciiydae Mbl MPOT-
HO3UPYeM COOBLITHSI 0OUTaTesel TIaHeThl U MECTHOCTH UX OOWTaHUS B
COOTBETCTBMM C W3MEHEHHEeM TIeHepajbHOr0 CIIeKTpaabHOro I[BeTa
KaKZI0ro U3 HUX, POMUCXOASLLEMY COTJIACHO PaclUcaHuio (KajieH[apo)
CIeKTpasbHOr0 NepeKpaliBaHus [/1aHeThl.

ACIIICAHME CIEKTPAJIBHOI'O IIEPEKPAIIIVIBAHUS SIBJISIETCS pa3HO-

BU/IHOCTBIO KasleHjapsi, B KOTOPOM Ka)K/Ibli KOHKpPeTHBIM uac, CyT-
KU, MECSL] ¥ TO/l IMEeT CBOI0 COOCTBEHHYIO CITEKTPa/IbHYIO LIBETHOCTD
COOTBETCTBEHHO SHEPreTUYeCKOMY CIEeKTPY TOrO CeKTopa rajakThye-
CKHX Cpe[l, uepe3 KOTOPBIM Hallla M/1aHeTa MpoJieTaeT B TeueHue JaHHO-
ro NMpOMe)XyTKa BpeMeHHU. JTO paclucaHhe — KajleHJapHbli aHasor
KapThl MaplIpyTa Hallel Ij1aHeThl B I'anakTyrKe, rje Hallla IlaHeTa Iie-
pUOJMYeCKY TlepeceKaeT 3aKpyueHHbIe Beeporojo0Hble cekTopa (CITH-
pasibHBIE PyKaBa) rajlakTUYeCKUX cpep, Oepyliye Hauajo B aKTUBHBIX
00/1acTAX Ha TTOBEPXHOCTHU T'a/laKTUUECKUX UCTOUHUKOB CTIEKTPABHOTO
nepekpamysanys, ComHia U nnaHet. Vtak:

1. Kax/plii 4aC CyTOK MUMEET CBOIO COOCTBEHHYIO I[BETHOCTH CO-

OTBETCTBEHHO I'eHepaJbHOMY CIIeKTpajbHOMY LIBeTy TOrO ra-
JIAKTUUeCKOT0 MCTOYHMKA CIIeKTpaJbHOIO IepeKpalliBaHus,
KOTOPBIIi B TeueHHWe JaHHOTO uaca TPOXOAWUT TOUKY CBOEro
HaUBBICIIEro Mo//béMa Hajl TOPU30HTOM (TOUKY CBOel BepXHeit
Ky/JIbMUHALVY, T.e. TlepeceyeHre HeOeCHOTO MepHuaHa), Tie
MarHuTyzia ero Bo3ZleiiCTBMs1 HA MECTHOCTb MaKCHMaJlbHa:
1.1. Tak Kak cyTouHOe BpailjeHue HebecHOU cdepbl COCTaB-
JisieT Bcero 15° B yac, To 1 vac sB/sieTCss MUHUMAa/bHBIM I1pO-
Me)XyTKOM BpeMeHH, B TeueHHe KOTOPOro MPOMCXOAUT CMeHa
VCTOUHHMKOB CITeKTPaTbHOIO NepeKpallyBaHus;

200 DE INVESTIGATIONE TEMPORUM



1.2. Ecu B TeueHHe KAaKOTO-TO yaca HECKOTbKO MCTOUHHUKOB
CTIEKTPAJILHOTO TePeKpAaIlMBaHUS TIPOXOJST CBOI BEPXHIOHO
KYJIbMUHAIIUIO, TO LIBETHOCTb JAHHOTO Yaca OIpeZesisieTcst Cy-
Teprio3rifeil NX reHepasbHBIX CIIeKTPa/IbHBIX 1IBETOB;

1.3. Bpems cyTOK, KOTJa OJHU U Te ke 3BE3[bl NPOXOJST
CBOIO BEPXHIOIO KyJIbMHUHALINIO, MeJ/IEHHO C/IBUraeTcsl eHb 3a
JHEM M3-3a TOJ0BOro [BIKeHUsT 3eMau BOKpYr CoJiHIa U CO-
BeplLLaeT MOJHbINA CyTOUHBIA LMK/ 3a 1 3BE37HbIN rog. [1osTo-
MY L[BETHOCTb KaK/IOTO Yaca CyTOK CMEeHSIeTCSI TPUMepHO KasK-
[ible 2 KasleHJapHble HeJley;

. Kaxxaple cyTku ayHHOro Mecsia (TI0JIHOTO IMKJIa CMeHBI a3
Jlynbl, ipuMepHoO 29,5 nHel) uMeeT CBOIO COOCTBEHHYIO LBET-
HOCTb, KOTOpast SIB/ISIETCS CyNepIo3nLiieli reHepasbHOIO ClieK-
TpasbHOTO 1BeTa JIyHBI B AaHHOH (haze U reHepaybHLIX CITeK-
TPa/IbHBIX [IBETOB TeX raJAKTUYeCKUX UCTOUHUKOB (U, B HOBO-
synue, CosHia), Ha oHe KOTOPHIX JIyHa BIDKETCS B TeueHUe
3TUX CYTOK:

2.1. JlyHa ABWXeTCS OTHOCUTEbHO 3BE3[], COBepIiasi MOJIHbINA
LMK/ Ha HebecHoW cdepe 3a 1 nyHHBIA Mecsr. Takum 06-
pa3zom, JlyHa ABWKeTCs Ha (pOHe Pa3/IMUHBIX TaJaKTHUeCKUX
HCTOUHUKOB CTIEKTPA/ILHOTO TepeKpalliBaHus B TeUueHne KaxK-
JBIX CYTOK;

2.2. B HOBosiyHMe mporcxouT coefivHeHue JIyHbl v ConHia,
T.e. OHM OJHOBDEMEHHO IepeceKaroT HeOeCHbI MepHHaH.
Ipu sTOM, ecu ckioHeHus JlyHs! 1 CorHIa COBNafA0T, IPo-
WCXOJUT TI0JIHOe CO/THeYHoe 3aTMeHue. B TeueHue ero roJyiHoiu
(a3bl (2—3 MUHYTBI) COJTHEUHOE M3/TyUYeHHe TOJHOCTBIO 3Kpa-
HupyeTcst JIyHOH W, TakuM 00pa3oM, B TI0/10Ce TOJIHOM (ha3bl
Ha 3eMHOM IOBEpXHOCTH TPOMCXOJUT BO3/eIHCTBHE TOJBKO
reHepanbHOTO0 CIIeKTPa/IbHOTO 1{BeTa u3nydeHus JIyHbl B ¢ase
HOBOJIYHUSI U TeHepasbHbIX CIeKTPaJbHbIX LIBETOB W3/Ty4YeHUs
TeX TaJaKTUUeCKNX WCTOYHUKOB, Ha (OoHe KOTOpBIX JIyHa m
CoJtHLIe IBIDKYTCS B 3T CYTKH;

2.3. U3-3a ToOro, uro /yHHBIA Mecsil KOpoue KajeHJ|JapHOTro
Mecsilia, JIYHHBIM T0Ji KOpOUe COJIHEYHOrO Toja: OOLIUHBIN
JIYHHBIM Trofi COCTOMT U3 354 CYTOK, a BUCOKOCHBIN JIyHHBIH
rog — u3 355 cyTok. B pesysibTaTe 3TOr0 JMyHHBIN KajeHAaphb
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BCEr/la OTCTaéT OT COJIHEUHOI'O KajleH/apsi, CoBeplast OJHbIM
rOZIOBOM LMK TTpuMepHO 3a 33,6 roga. Takum obpa3owm, I[BeT-
HOCTb OJJHUX M TeX XK€ CYTOK, WCUUC/SAEMBIX M0 O0OBIYHOMY
COJIHEUHOMY KaJleH/lapto — pasHas KaK[blil rof, U onpejess-
€TCs 110 JIYHHOMY KaJleH/apio;

. Kaxgpilli KanmeHZapHBIM MecsAl] MMeeT CBOH COOCTBEHHYIO

L|BETHOCTb, KOTOpasi SIB/ISIeTCS] CyNepro3uliiell reHepaJbHOIO
CIeKTPajbHOTO LIBeTa COJIHEUHOT'O M3/yUYeHHsI U TeHepabHbIX
CIIeKTpa/bHbIX LIBETOB TeX Tra/laKTUUeCKWX MWCTOUHUKOB, Ha
¢one xotopbix CoHLe JBIKETCS B TeUeHHe 3TOT0 MecsLia:
3.1. CosnHlle Me/JIeHHO [BIDKETCS OTHOCUTEBHO 3BE3f, CO-
BepIuasi MOMHBIA LMK Ha HebGecHOU cdepe 3a 1 comHeuHbIH
rof, (kopoue 3BE3ZHOTO rofa rnpumepHo Ha 20 muHyT). B pe-
3y/bTaTe 3TOTO COJIHEUHBINA TOZ pa3fesiéH Ha 12 mpuMepHO
PaBHbIX CIEKTpa/JbHbIX MHTEPBa/lOB (KareHJapHbIX MeCsLeB),
Ka)KZbIH U3 KOTOPBIX UMEET CBOIO COOCTBEHHYIO LIBETHOCTh CO-
OTBETCTBEHHO CYNepHO3ULIMM T[eHepaJbHbIX CIeKTpaabHbIX
L[BETOB TeX rajaKTHYeCKUX HCTOUYHUKOB, KOTOpPbIe B TeUeHHue
3TOT0 Mecsilla HaxoaTcst Ha HebGe B ripegienax 15° (1 vaca rips-
MOTO BOCXOXKJE€HMSI) C/ieBa U CIpaBa OT TOUYKU COeAUHEHUS C
CoHiieM Ha Hebe;

3.2. Otu 12 cnieKTpaabHbIX UHTEepPBaJIOB aCCOLMUPYHOTCS C 30-
JVaKaJbHbIMH CO3Be3UsAMHU, KOTOpbIe N0 ouepesy IiepecekaeT
ConHue B TeueHue rofja. JTa accouyaus NMpUOMU3UTeNbHa,
TaK Kak IpaHUIL{bl CO3Be3JUll YCTaHOB/IEHb] YCI0BHOCTSMU Ue-
JIOBEUECKOTO BOOOpa)keHWsl, KOTOPOe COCTaBisieT (UTYPKU
MpeZIMeTOB U3 3BE3] Ha Hebe;

. V3-3a aBwkeHus 1uiaHeT BOKPyr CofHIla, KaKias U3 TIaHeT

OueHb MeJ/IJIEHHO [ABWKETCS OTHOCHUTeNbHO 3BE3Z, TI0 CBOel
crielMpUUeCcKOi TPAaeKTOPUU BJOJb IMOSICA 30/JUAKAIBHBIX CO-
3Be3auii (mosica JIKIUMNTUKH). TakuM 00pa3oM, TI0JIOXKeHUs
IJIAaHET OTHOCHUTENLHO 3BE37, ConHIla U JIYHBI TaK)Ke BIMSIOT
Ha [IBETHOCTb TIPOMEKYTKOB BPEMEHHU:

4.1. Korza B Kakoi-TO Yac CyTOK OJiHa W3 TjlaHeTa MPOXOJUT
HebecHbIM MepuaaH (BepXHIOK KyJIbMHMHAIMIO) B MeCTe Ha-
Oro/IeHMs1, e€ TeHepasbHBIN CIIEKTpaJbHBIN 1IBET HAK/Ia[bIBa-
€TCs Ha L[BETHOCTH JAHHOTO Yaca MeCTHOTO BpEMEeHH;
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4.2. Ecmm ofHa U3 TIJIaHeT pacroJioyKeHa B npejienax Tex 12,2°
Ha HebOe (1 CyTOK JIyHHOTO Mecsiiia), KoTopble JIyHa MPOXOJUT
B TeUeHUe [JaHHbIX CYTOK, TO eé reHepasbHbIM CHeKTpasbHbIN
L|BeT HaK/1a/IbIBaeTCsl Ha LIBETHOCTb 3TUX CYTOK;

4.3. Eciu ofjHa W3 mulaHeT pacrosioXeHa B rpefenax 30° of-
HOro U3 12 y4acTKOB Tosica SKJIMMNTHKA (30HaKaabHBIX CO-
3Be3/uii), KOTopbiii CoJiHIle IPOXOJUT B TeueHHe JaHHOTO Ka-
JIeHIJapDHOTO MecsLia, TO eé reHepasbHbIN CIIeKTpa/lbHbIA LIBET
HaK/1a/IbIBaeTCsl Ha L{BETHOCTh 3TOr0 KajleHJapHOro MecsLia;
4.4. Ecu aBe wiu 6oJjiee MjiaHeT B TeUeHHe HEKOTOPOTro Mpo-
MeXKyTKa BpeMeHU cO/KatoTcst Ha Hebe B mpefenax 15°, T.e.
B mipefesiax 1 yaca TMpsSMOTO BOCXOXKJEHHUsl, TO reHepasbHbIe
CrieKTpasibHble 1[BeTa 3TUX IJlaHeT HaK/IaZbIBAalOTCS Ha LIBET-
HOCTb BCET0 3TOr0 NIPOMEKYTKa BpEMEHH;

ConHLe SB/SeTCs IJIaBHbIM PETPaHC/ISTOPOM TajlakKTUUecKuX
n3nyueHnii B Co/iHeUHOUW cHcCTeMe, T.e. CrieKTpajlbHOe Tiepe-
KpallliBaHue COJIHEYHBIM H3J/lyuyeHUeM SIBJISIeTCS JOMUHUPYHO-
UM TI0 MarHUTYJe BO3JeMcTBUsA Ha 3emsto. [1o3ToMy Kaxk-
IIBIN TOJT IMEeT CBOIO0 COOCTBEHHYIO LIBETHOCTh, KOTOPAst OTIpe-
Jle/IsIeTCsl COMTHeYHOM aKTUBHOCTBIO B 3TOM rOfy:

5.1. Kaxkaplii U3 LUK/IOB COTHEUHOM aKTMBHOCTH BbI3BaH I[HK-
JINUEeCKOW aKTUBHOCTbIO COOTBETCTBYHOLLETO rajaKTUUecKoro
HCTOYHUKA W, TaKUM 00pa3oM, ob6safiaeT LjBeTHOCThHIO (TeHe-
pa/ibHBbIM CTIeKTpabHBIM LIBETOM) 3TOT0 UCTOUHWKA C MarHu-
TYJIOi, MEHSIIOLLE}CS B TEUEHUE 3TOT0 LIUKIIa;

5.2. COOTBETCTBEHHO, 1[BETHOCTh Ka)K/I0T0 TOJa OIpeiesisieTCsI
cyriepriosuiyeii (Hamo)keHHeM) MaKCMMYMOB 3HepreTH4ecKo-
ro cnektpa CoJHIa, KaKZAbli U3 KOTOPBIX UMeeT LIBETHOCTb
COOTBETCTBYIOLIEro 1MKJIa COJTHEYHOM aKTUBHOCTH (LIBETHOCTb
rajlakTU4eCKOT0 UCTOUHHKA 3TOTO L[UK/a) U MaTHUTYAY, Orpe-
JleJIieMyI0 MTHTeHCUBHOCTBIO BLIODOCOB SHEPTHHU C TIOBEPXHO-
CTU JAHHOT0 rajlakTUYeCKOro UCTOUHHUKA B 3TOT T'Of;

5.3. B HacTos111ee BpeMsi aCTpPOHOMaM [JOCTOBEPHO U3BECTHBI
LMK/bl COJIHEYHOW aKTHMBHOCTM NPOJOJ/DKUTEbHOCTBIO MpH-
MepHo 11 neT, 22 ropa, 88 net, 208 net, 2.300 net u 6.000
JieT. VIX TIpO/I0/DKUTETbHOCTL M3BECTHA OYEHb MPUOTU3UTE]h-
HO; TIOC/IeJHYE IBA LIUK/Ia 0OHApY>KeHbI 10 KOHIIEHTPAIUX pa-
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Juoyrnepoga “C B rolOBbIX KOJIbLAX JOTOKUBYLIUX J1€PEBb-
eB (meHgpoxpoHosiorusi). CBsi3b KaK[Oro M3 3THUX LIMKJIOB C
KOHKDETHBIMH HMCTOYHHWKAaMH CITEKTPa/JbHOTO TepeKpalliBa-
HusA B ['aakTriKe SIBJIsIeTCs CyOBbEKTOM UCC/Ie[JOBAHUS;

5.4. CKopee BCero CyIeCTBYIOT U JIpyTye, KaKk KOPOTKOIIepUo-
Juueckue (HeCKOJIBKO MeCsilieB WM JIeT), TaK U Ji0/rorepro-
Juueckye (COTHU M TBICSIUM JIeT) LUK/bl COJTHEYHON aKTUBHO-
cti. TIoMcK 3TMX LMKJIOB M WX ragakTUYecKMX WCTOYHUKOB
MeTOJaMHU e/ IMOOMOIOTUMH U aCTPOHOMHUU SIB/ISIETCS CyOBeK-
TOM HCC/Ie[JOBaHMUSI;

. HBETHOCTB MPOME)XYTKOB BpEMEHH MeA/IEHHO MEHAETCHA M3-3d

TpeLiecCMM 3eMHOM OCU. 3eMHasi OCb COBepIlaeT IpeLiecCHI0
10 KpYyTry cpeiu 3B&3f 3a 25.765 /eT (MpeLieCCUOHHBIN 3BE3[ -
HbI Tro/l) B HarpaB/ieHUM, MPOTHUBOIMOJIIOKHOM JBWKEHUIO
CosHLja; TO3TOMY PaBHOJEHCTBUS HACTYMAKOT KaKAbIA TOZ
YyTh paHbllle, 4YeM B IpeblaylleM rogy. B pesynbraTe s3TOrO0
CoJHlle B JHY PaBHO/IEHCTBUM OKa3bIBaeTCsl Ha (OHe OJHUX U
TeX >Ke 3BE3[ C Mepruojom B 25.765 net. [TosTomy:

6.1. LIBeTHOCTB Ka)K[0r0 yaca CyTOK OIpeJesisieTcsl 3Bé3/jaMH,
TiepeceKarMMy HeOeCHBI MepUaWaH B 3TOT YaC W, TaKUM
obpa3oM, MeHsieTCsl Ha L[BETHOCTh TpeABbIAYINero vaca Ipu-
MepHO Kaxkzble 25.765/24 = 1.073,5 roja;

6.2. LIBeTHOCTb KaXJbIX CYTOK oripeZessieTcst JIyHOM U TeMU
3Bé3amMu, Ha (oHe KOTOpbIX JIyHa JBMXKETCS B 3TH CYTKH, U,
TakuM 00pa3oM, MeHsIeTCA Ha I[BETHOCTH TPEJBIAYIIUX TIPU-
MepHO KaxkIbit 25.765 x29,5/365,25 = 2.081 rog;

6.3. LIBeTHOCTb KaXK0r0 KajJeHJapHOT0 MecsLia Orpe/eseTcs
CoJsHLIEM U TeMH 3B&37jaMu, Ha (OHe KOTOPBIX OHO JIBIKETCS
B 3TOM Mecslle, U, TaKMM 00pa3oM, MeHseTCsl Ha L[BeTHOCThb
MpeJbIAYIIero KajieHAapHoTro Mecsilia IPUMEepPHO pa3 B KaXKble
25.765/12 = 2.147 nerT;

. MarHutyjia CrieKTpajbHOTrO NepeKpalluBaHUs 3aBUCUT OT BbI-

COTBI €r0 UCTOUYHUKOB HaJl TOPU30HTOM M, TO3TOMY, TTOMUMO
CYTOYHOTO M CE30HHOTO KOjieOaHMUH, UCTIBITHIBAET C/Ie/yIOIHe
JOIrOTIepUo/iuecKye KoaebaHus:

7.1. Tak kak 3eMHasi OCb COBepllIaeT TpPeLIeCCUl0 M0 KpPyry
cpenu 3Bé37 3a 25.765 sieT (TpeLjeCCUOHHBIN 3BE3/HBINA Tof),
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TO BBICOTa 00BEKTOB HebeCHO# cdephl Ha/l TOPU30HTOM H, Ta-
KM 00pa3oM, MarHWTy[a CIIeKTPaJbHOTO TepeKpalldBaHuUs
W3/TyueHreM TajaKTUUeCKMX WUCTOUHHWKOB, COJHIja U TIaHeT
Kosieb/ieTcst ¢ meproziom 25.765 feT;

7.2. Bosbllasi 0Cb OpOUTANBEHOTO 3JUTUINCA 3eMJTH JIBWKETCS B
HarpaB/ieHWH, MPOTHUBOIIOIOKHOM TPeLieCCUU 3eMHOM OCH, C
nepuogom 111.528 net. B pe3ynbTaTe 3TOro ce30HsI rojja BO3-
BpAIIalOTCS K CBOMM UCXOJHBLIM ZiaTaM paHbIIe, UueM 3a OJUH
TIpel|eCCUOHHBIN 3BE3/HBIN rojl, a UMeHHO — Kaxk/ble 20.930
JieT (TpeLeCcCMOHHbIN CoTHeUHbIN Tof). Tak, B Hallly 310Xy ce-
pejyHa JeTa B CeBepHOM IOJyIapuy 3eM/M HacTyIiaeT B
UIoJie U, TaKuM 00pa3oM, MarHUTy/ja CIIeKTPaIbHOIO MepeKpa-
IIMBAHHWS COJIHEUHBIM U3/lyueHUeM B UIOjie MakcuMasbHa. Ofi-
Hako npumepHo yepe3 10.500 seT B ceBepHOM MOJYIIAPUUA B
utosie OyZleT cepeliHa 3WUMBbI M, TaKMM 00pa3oM, MarHUTyZa
CTIeKTPaJIbHOTO TepeKpalliBaHusl COTHEeUHBIM HM3/TyueHHeM B
urosie Oy/leT MUHMMaJTbHa,;

7.3. KosnebaHre HakIOHa 3eMHOW OCH K TIJIOCKOCTH 3€MHOH
opOUTHI (TUTIOCKOCTH SKIWUMTHKKA) C TIeproioM okojio 41.000
JIeT TIPUBOJNT K M3MEHEHUI0 BBICOTHI 00BHeKTOB HebeCHOM cde-
PBI HaJl TOPHU30HTOM H, KaK CJieICTBHe, U3MEHeHHUI0 MarHuTy-
[bl CIIEKTPaJbHOTO TepeKpalivBaHus u3nyueHreM CoJHIIA,
IUIaHeT U rajlakTHYeCKHUX UCTOYHUKOB C 3THM JKe Nepuo/ioM;
7.4. KonebaHre 3KCLEHTPUCHUTETa 3eMHON OpOWTHI C Tiepuo-
pom tipumepHo 96.000 et (M3-3a “pacTsrMBaHMsA” OpOUTHI
MIPUTSDKEHWEM TUTaHeT) W3MeHsieT PacCTOsiHHe OT 3eM/d 10
CosHia ¥, TakuM 00pa3oM, MPUBOJUT K KOJeOAHUI0 MarHu-
TY[bl CIEKTPaJbHOTO TIepeKpalllMBaHUS COJTHEUHBIM U3/Tyde-
HHEM C 3TUM >Ke T1ePHO/I0M;

7.5. Cno>xeHe MpeLieCCHOHHOTO COJIHEUHOIO roja, rnepuoja
V3MeHeHUsI HaK/I0Ha 3eMHOM OCH U TMepuoja U3MeHEeHUs IKC-
L[EHTPUCUTETa 3eMHOI OpOWTEHI, pa3/ioKeHHBIX B TapMOHUYe-
CKHUe psifibl, TAET [IOTOTNIePUOUUECKUe KOIeDaH sl MarHUTY bl
CTIeKTPaIbHOTO TiepeKpaliuBaHus u3nydeHreM CouHIla, Ha KO-
TOPBIX TADMOHUKU 3THX PSJIOB CK/IaJbIBAlOTCsA, 00pasys pe3o-
HaHCBl. JTU 1MK/Ibl (UMK/IbI MuIaHKOBMYA) COBMAZAKT C
OOJIBIIMY U MajTbIMU JieJHUKOBLIMU TIEPUO/IAMU;
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8. [lyis1 BBIUMC/IEHUsT COOBITHI [Ja/IéKoro MpOLUIOro U OyAyIIero
HeoOX0JIMO UMETb:

8.1. Ddemepuzpl ConHija, JIyHBI U TJIaHET, BBIYMC/IEHHbIE HA
TBICSIUEJIETHS B MPOLLIIOE U Oyayiee;
8.2. TouHble cBefleHHsI O NepuOjaxXx aKTUBHOCTU TIajlaKTUue-
CKUX UCTOYHUKOB, COJIHIIA U TI/IaHEeT;
8.3. TouHble cBefieHUsI 0 COOCTBEHHOM JIBIDKEHUM 3BE3]I, TaK
KaK KX TOJIO)KeHUe OTHOCUTEBHO JPYT Jpyra 3aMeTHO MeHsi-
eTCs 3a Takue JJ/IuTe/IbHble IPOMeKYTKA BpEMEeHHU Kak ThICsaue-
JIeTUS;
8.4. Beruncyisist cOOBITHS Jlake He CTO/b JajéKOro TMpOLIOro
U OyAylero cjieqyeT YUUTBIBaTh TOT (AKT, UTO aCTPOHOMUYE-
cKue 3(eMepyzibl U PacyéThbl COCTABIISIOTCS MO HJIMAHCKOMY
Ka/leH/lapto, Tak Kak OH TOYHO TOKa3bIBaeT ecTeCTBeHHOe W3-
MeHeHUe JIaT ¥ Ce30HOB rojja us-3a ABwKeHus1 3emau. OHaKO
OOITIeNPUHSTHIN ceifuac TPUTOPHUAHCKUM KajleHaph CIielfasib-
HO YCTPOEH TaK, UYTO KOMIIEHCUPYeT eXXeroJHoe IpeJBapeHue
PaBHO/IEHCTBUI; 3TOT KajeHZapb Obul MpuHAT B 1582 rogy
B3aMeH I0JIMAHCKOTO KasleHJapsi MCKTI0UHTebHO 13-3a Tpebo-
BaHUS PUMCKOUM KaTOJMUeCKOU 1IepKBU Tpa3fHoBathb [lacxy
BeCHOM. I'puropraHCKuii KajieHJapb He OTOOpa)kaeT Iperjec-
CHIO 3eMHOM OCH UM MHOTOe Jpyroe U, cjeloBaTe/lbHO, He TI0j-
XOJUT [J11 aCTPOHOMUUECKHX PacyéToB.

L[BETHOCTL KAXKAOTO YACA, KaXIbIX CYTOK, Ka)KJOro Mecsila u

KaKZoro rojga (GopMypyeTcsi Kak Cyreprio3viusi LIBeTHOCTel Tex

MaKCHMYMOB HEpreTUYeCcKOro CreKkTpa, KOTOpble OT/IMYaloT 3TOT Mpo-
MEXYTOK BPeMEHHM OT [JpyTHUX NPOMEKYTKOB BpEMEHU TakKO# ke [Iv-
TeIbHOCTH.

KAX[plii UAC CYTOK KMMeeT CBOW SHepreTMueckuil CIeKTp C uye-

THIPBMSI TPYIIIIAMUA MaKCUMYMOB:

A. T'naBHasi rpymnmna MakCMMyMOB, COOTBETCTBYIOLlasi reHepaslb-
HOMY CIIeKTPajbHOMY LIBeTy COJIHEUHOIO H3/y4YeHHs B 3TOT
roJ; COJIHEYHOUW aKTUBHOCTH;

B. I'pymnmna BTOpUYHBIX MaKCMMYMOB, COOTBETCTBYIOILasl LJBETHO-
CTH JIaHHOTO KaJleHJapHOIo Mecsla, T.e. reHepasbHbIM CIIeK-
Tpa/IbHBIM IIBETaM TeX rajakTUYecKUX UCTOUHUKOB U TIIaHeT,
Ha (oHe KOTOphIX ABWKeTcss CoJHLe B TeUeHHe 3TOT0 MecsLa;
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C. I'pymnna BTOPUYHBIX MaKCUMYyMOB, COOTBETCTBYHOLL[asi LIBETHO-
CTU [JaHHBIX CyTOK JIYyHHOTO Mecslia, T.e. COOTBeTCTBEHHO Te-
HepaJibHOMY CIIeKTpabHOMY LBeTy JIyHBI B JaHHO# (aze u
reHepa/bHbIM CIIEKTPasbHBIM 1jBeTaM TeX rajqakTH4ecKUX HC-
TOYHUKOB U IUIaHeT, Ha (oHe KOTOpbIX JlyHa [ABIKeTCS B
TeuyeHHe 3TUX CyTOK;

D. TI'pynna BTOPUYHBIX MAaKCUMyMOB, COOTBETCTBYIOLL[asi LIBETHO-
CTU JAHHOTO Yaca, T.e. FreHepasbHbIM CIEeKTpaJbHbIM LBETaM
raJaKTHYeCcKUX MCTOYHUKOB U IUIaHeT, MPOXOJsAmuX Hebec-
HbIM MepujvaH (BepxHIOI0 Ky/JbMUHALIMIO) B TeueHHe 3TOro
yaca.

I'pynna D omnpefiesnseT crieKTpaabHYHO LIBETHOCTD Yaca.
KAXIBIE CYTKM JIyHHOTO Mecsilia UMelOT CBOM 3HepreTuueckuit
CIIEKTP C TpeMs IpyIaMy MakKCUMYMOB:

A. T'naBHas rpynmna MakCUMyMOB, COOTBETCTBYIOLasi reHepab-
HOMY CIeKTpajbHOMY LIBeTY COJIHEYHOTO M3/y4eHUs] B 3TOT
rofi COJTHeUHOW aKTHBHOCTH;

B. I'pyrmina BTOPUYHBIX MaKCUMYMOB, COOTBETCTBYIOILIAsl LIBETHO-
CTU [AHHOTO KajeH/JapHOr0 Mecslia, T.e. FreHepajabHbIM CIIeK-
TPajbHBIM LIBeTaM TeX rajlakTHYeCKUX HUCTOYHUKOB U TUIAHET,
Ha (hoHe KOoTOPBIX ABWKeTCs1 CONHIle B TeUeHHe STOT0 MeCsILa;

C. I'pynna BTOpPHUYHBIX MaKCMMyMOB, COOTBETCTBYIOL[as LIBETHO-
CTU [JAaHHBIX CyTOK JIYHHOTO Mecslla, T.e. COOTBeTCTBEHHO re-
HepajbHOMY CIleKTpaibHOMY LiBeTy JIyHbl B JaHHOU (asze U
reHepasibHbIM CIeKTPasbHBIM 1[BETaM TeX rajaakTHYecKUX HC-
TOUHMKOB U IJlaHeT, Ha (oHe KOTOpbIX JlyHa [ABWXKETCS B
TeuyeHue 3TUX CYTOK.

I'pyrina C onpefiesnisieT CrieKTpaabHYO LBETHOCTh CYTOK.
KAXIbI KAJIEHIAPHBIA MECSL], WMeeT CBOM >SHepreTHuyecKuit
CIIeKTP C JIBYMsI FPyMIaMyd MaKCUMYMOB:

A. T'naBHasi rpymnma MakKCMMyMOB, COOTBETCTBYIOLasi reHepasb-
HOMY CIeKTpaJbHOMY LIBETY COJIHEYHOTO M3/y4eHUs B 3TOT
r0J;, COJIHeYHOU aKTHBHOCTH;

B. I'pymnmna BTOpUYHBIX MaKCMMYMOB, COOTBETCTBYIOILasl LjBETHO-
CTU JJaHHOI'O KaJIeHJapHOI0 Mecdlla, T.e. FeHepaJbHbIM CIleK-
TPaJbHBIM LIBeTaM TeX rajlakKTHUeCKUX UCTOYHWKOB U TUIAHET,
Ha (poHe KOTOpBIX ABWKeTcs1 COHLIe B TeueHUe 3TOr0 Mecsilia.
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I'pynna B onpepenseT crieKTpanbHYIO LIBETHOCTb KajleHJapHO-

ro Mecsua.

KAXIBIA TOJl “MeeT CBOUW SHEPreTHYeCKUl CIeKTp, COZeprKalliuii
BCero OJjHy I'pyIIly MakCHUMYyMOB:

A. TI'naBHasg rpynna MakCUMyMOB, COOTBETCTBYIOIlasi reHepasb-
HOMY CIIEKTpa/JIbHOMY L[BETYy COJIHEUHOI'O M3/1yyeHHsl B 3TOT
ro/Jl COJTHEYHON aKTUBHOCTH.

I'pynna A omnpefiensieT CrieKTpaabHYIO LIBETHOCTB TO/a.
MEKTPAJIbHASI KAPTA MECTHOCTU — 3TO CBOEro poja reorpadu-
yeckas KapTa, KOTopasi TI0Ka3blBaeT CIIeKTpaJibHble L[BeTa 3/1eMeH-

TOB JlaHIIadTa U ero oburateneii. HpkeceJyromuyi KpaTKUM CIIHACOK
BKJIFOUaeT OCHOBHbIE THIIbI CIIEKTPaIbHbBIX KapT:
1. T'eosoruueckas crieKTpa/abHasi KapTa:

1.1. TekroHuueckue nopoel. Kaxkzprii Tvm mopog, 06o3HaueH

CBOUM CIIEKTPasbHbIM LIBETOM;

1.2. Heopranuueckve ¥ OpraHOreHHble MUHepajbHblE OTJIO-

JKeHUs, TTOKa3aHHble CBOMMU CIIeKTpasibHbIMU L{BeTaMU;

2. CnekTpasbHble KapThl 30H 00MTaHUs MPUPOJAHBIX 0OUTaTe/el
Jna”gmadra:

2.1. CniekTpasbHasi KapTa MOUYBEHHOTO CJ/I0s, T/le KaKIbId TUI

MOYBEI 0003HAUEH CBOUM CIIEKTPA/IbHBIM L[BETOM:

2.1.1. Pa3Hble TUIBI MUHEPA/JbHON KOMIIOHEHThI TOYBEHHO-
ro c/1osi (KaXKAbIM BHOCUT CBOU CTIeKTpasbHBIM OTTEHOK);
2.1.2. Apeasbl pacripoCTpaHeHHs KaXJ0ro Bujia oburaTeneit
TIOYBBI, TAKUX KaK pa3HooOpasHble BUILI MUKPOOOB, TpHOOB,
yepBeil, IMUMHOK HaCeKOMBIX, KOPHEl pacTeHuil U T.[.;

2.2. CrekTpasbHasi KapTa pacTUTENbHOCTH, T/le KaKIbld BUJ,

pacTeHuii 0603HaUeH CBOMM CIIEKTPA/IbHBIM L[BETOM;

2.3. CriekTpasibHasi KapTa >KUBOTHOTO MUPa, [/le KaKIbIi BUJ

JKUBOTHBIX 0003HaUeH CBOUM CIEKTPAbHBIM 1[BETOM;

3. CnekTpa/bHble KapThl pacrpejie/leHVsi aHTPOINOTreHHbIX 3Je-

MEHTOB (TIPOJYKTOB JIeATebHOCTH JIIO/e):

3.1. CrekTpasbHasi KapTa OCHOBHBIX MHUPOBBIX LIMBUIM3aALIAN

(Ky/bTyp), KaXK/jasi U3 KOTOPbIX 0003HaueHa CBOUM CIIEKTpaslb-

HBbIM 1|BETOM:

3.1.1. TeppuTopuranbHOe pacripefie/ieHie OCHOBHBIX peu-
T'Uii, TIOKa3aHHbIX CBOMMHU CIIeKTPa/IbHBIMH LIBETaMHU;
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3.1.2. Tepputopuu TocyAapCTB U aBTOHOMHH, MOKa3aHHbBIX
CBOWMH CIeKTpa/JbHbIMHU LIBETAMHU;
3.2. CrieKTpasibHasi KapTa aHTPOMNOTeHHBIX 3/IeMEeHTOB:
3.2.1. CenbCKOXO03sIICTBEHHbIE pecypchbl (BUbI CeIbCKOXO-
3ACTBEHHBIX PaCTeHUM U ITOPO/bI JOMAIIHUX >KUBOTHBIX);
3.2.2. VlHpycTpuansHble pecypchbl, Takue Kak (abpuku u
T.1., T/le CrIeKTpasibHbIM LBeT Ka)KA0i U3 HUX COOTBETCTBYeET
CrieKTpasbHOMY LIBETY MPOU3BOJUMOI0 MPOAYKTa;
3.2.3. Tlonst BEIOPOCOB MPOMBILUIEHHBIX TIPeATIPUATHHA, MO-
TWIbHUKYA OMOJIOTMYEeCKUX, XUMUYECKUX U PaZl0aKTUBHbBIX
OTXOJIOB, U T.IL;
3.3. CrekTpanbHasi KapTa pa3paboTOK MCKOTIAeMBIX PeCcypCcoB
(MemHast pyga, HedTb U T.M.), 0003HAUEHHLIX CBOUMMU CIIEK-
TpaJIbHBIMU LIBeTaMU;
3.4. CriekTpasibHasi KapTa TEePPUTOPHATBHOTO pacrpefesieHrs
TPY/OBBIX PECYPCOB, KaXKAbI U3 KOTOPbIX 0003HaUeH CBOUM
COOCTBEHHBIM CIIEKTPA/IbHBIM LIBETOM B COOTBETCTBUM C JlaH-
HOW Tipodeccuel;
3.5. CnekTpasnbHasi KapTa TeppUTOpPHATbHOIO pacrpeziesieHust
MOHETapHBIX Pe3epPBOB, BATIOT U IIeHHBIX OyMar, KayKAbId THTT
KOTOPbIX 0003HaueH CBOMM CIIEKTPA/IbHBIM 1[BETOM;
KomniekcHasi crieKTpasibHast KapTa, Ije I0Ka3aHbl ClIeKTpasib-
Hble 3KOCHUCTEMBI TJIaHeThl, KOTOPble OOBeJUHSIOT MpeabIay-
IIIMe 110 L[eTI0YKaM TOTpebIeHus:
4.1. OCHOBHBbIe CITeKTpasbHble 30HbI MJIAaHETHI;
4.2. CrieKktpasbHble Cy030HBI BHYTPU CTIEKTPAILHBIX 30H;
4.3. TlpupojHble M aHTPOIMOrEeHHbIE CIIeKTPaJbHbIe AHKJ/IaBbl
BHYTPY OCHOBHBIX CIIEKTPa/IbHBIX 30H U Cy030H;
4.4. IlpvpoZiHble M aHTPOIIOTeHHble CIIeKTpajbHble HeoJHO-
POAHOCTH HEOOJTBIINX YUaCTKOB MECTHOCTH.

BTOMOBWIbHASI ABAPHS SIBJISIETCSI TUITUUHBIM TTPUMEPOM OKOH-
yaTebHOH COOpPKM Tea KatacTpodbl — O0BEAUHEHUS TeJl yda-

CTHUKOB KaTacTpo(bl B eJUHOE TeJI0 HAa OCHOBE OOIIHOCTH TeHepasb-
HOTO IiBeTa (LIBETHOCTH) UX SHEPreTHUeCKUX CIEeKTPOB. DJjieMeHTaMH
TaKOM KaTacTpOdbl SABISIOTCS:

1. ABTOMOOWIM, yyacTByromue B aBapuu. CrieKTpaibHast IBET-

HOCTb Ka>K0ro aBTOMOOU/IS 06pa30BaHa KaK CYTieprio3vusi:
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1.1. CniekTpa/bHOrO 1iBeTa KOMIIAHUM-U3TOTOBUTENsI KaK Cy-
TIEePIIO3ULIS CITEKTPATbHBIX LIBeTOB OYKB andaBuTa, COCTABIIS-
IOLMX Ha3BaHUe KOMIMaHWU (pacnpoCTpaHseTcsl Ha SHepreTu-
yecKre CreKTPbl BCeX MPOAYKTOB 3TON KOMIIaHUN);
1.2. CrieKTpa/IbHOTO 1}jBeTa TOrO CHeKTpajbHOI0 PervoHa, rje
aBTOMOOW/Ib ObLT cOOpaH (aBTOMOOW/IM OAMHAKOBOW MOJEIH,
cobpaHHble B pa3HbIX CIEKTPalbHBIX PErHoHax, MMElT pas-
HBI CTIeKTPaJILHBIN 11BeT);
1.3. CrieKTpa/ibHOTO I[BeTa BPeMeHH COOpPKU (CYTIePITO3UI[UH
CIIeKTpa/bHbIX LIBETOB yaca, [JHs, Mecsla U rofia) Kak pe3y/b-
TaTa KOMILJIEKCHOT'O BO3/|eMCTBUS rajlakTUYeCKHUX HCTOUHHUKOB,
CorHIja ¥ TU1aHeT B MOMEHT CO0pKUY;
1.4. CriekTpasbHBIX L[BETOB Y3/I0B U JieTasield aBTOMOOH/IS Kak
CyTIepro3UL1U:
1.4.1. CrieKTpa/IbHBIX LIBETOB TeX CIEKTPaJbHbIX 30H, Tle
ObLIM U3TrOTOBJIEHBI 3TH Y3J1bl U I€TaIV;
1.4.2. CrieKTpa/IbHbIX 1IBETOB MaTepHasoB, U3 KOTOPBIX U3-
TOTOBJIEHBI 3TH Y3/1bl U JleTa/l;
1.4.3. CrieKTpa/ibHbIX LIBeTOB BPeMEH UX U3rOTOB/ICHUS, T.€.
CrieKTpasbHbIX L[BETOB uaca, [JHs, Mecslia U roja U3roTosse-
HUSl KaK pe3yJibTaTa KOMIUIEKCHOTO BO3JeHCTBUS Tra/laKT-
YeCcKUX UCTOUHUKOB, CO/HLIA U I1/1aHeT;

. Boguremu u maccakupbl aBTOMOOUIIEH, y4aCTBYIOILIMX B aBa-

pun. CrieKTpasibHasi L[BETHOCTh Ka)KZOT0 U3 HUX SIBJISIETCS Cy-
neprosuLyeit:

2.1. CnieKTpasbHOro L[BeTa ero UJeHTUYHOCTU (SI3bIK, KYJ/bTY-
pa, penurus 1 T.1.);

2.2. CrieKTpasIbHOrO LIBeTa MeCTa POKJeHNs;

2.3. CrieKTpa/bHOTO 1jBeTa BpeMeHU poxKjeHusl (Cyrnepriosu-
LMY CIIeKTPaJbHBIX LIBETOB yaca, JHfA, Mecsdlla U roja poxzie-
HUs) Kak pe3y/bTaTa KOMILUIEKCHOTO BO3JEeMCTBHSI TajlakKTH-
YeCcKMX MCTOYHUKOB, CoJIHLIA M TUIaHET B MOMEHT Iiepexofa
HOBODOXK/IEHHOT'O Ha aBTOHOMHOE INMUTaHUe IUIaHETHBIMU Cpe-
Jamu (B TepByI0 ouepeib — uepe3 fAbixaHue). CrieKTpasibHbIN
L[BeT 3TOM “NMIIM”, KOTOPYIO OH YIIOTPeOJIsil B TeueHHe Tep-
BOI'0 4Yaca II0C/le POXK/eHUs, BMeCcTe CO CIeKTpaJbHbIMM LiBe-
TaMH, yHac/ieZloBaHHBIMU UM OT ero pozuteseid, GOpMUPYIOT

DE INVESTIGATIONE TEMPORUM



SHepreTUYecKUil CreKTp (CHeKTpaabHYH LIBETHOCTb) HOBOPO-
JKIEHHOT0;

3. MecTto OKOHUaTe/JLHOW COOpKHM KatacTpodbl. CrieKTpanbHast
L[BETHOCTb MECTHOCTH 06pa30BaHa Kak CYIepIio3uLIys:

3.1. CrieKTpa/ibHBIX 1[BETOB TEKTOHUUYECKOT0, OCafZlouHOro U
TIOYBEHHOT'0 CJIOEB (M0A3eMHBIN MUD) B MeCTe KaTacTpo(bl;
3.2. CrieKTpasnbHOTO LiBeTa PaCTUTENHLHOCTH (BHUOB PacTeHUI)
B MecCTe KaTtacTpo(sr;

3.3. CrekTpajsbHOrO 1BeTa >KUBOTHOTO MUpa (BUJIOB >KUBOT-
HBIX) B MeCTe KaTacTpodsl;

4. MoMeHT BpeMeHHM OKOHUaTeJbHOW COOPKH Tesla KaTacTPO(BbL
Cyrneprno3uLysi crieKTpa/IbHbIX 1IBeTOB Yaca, JHS, Mecslia, rofa
obpa3yeT I[BETHOCTb MOMEHTa BpeMeHH OKOHYaTe/IbHOW cOop-
KU KatacTpo@sl (B rpeziesiax OJHOTO yaca).

Kak To/eKO aBTOMOOWMITH, TeHepabHbIM CIIeKTpaibHbBIN [[BET KOTO-
pbIX (C yuéTOM CrieKTpa/bHbIX L[BETOB UX BOJWTEsel U MacCa)KupoB)
aHa/I0Th4eH reHepajbHOMY CIIEKTPaJbHOMY LIBETY MeCTa KaTacTpogel,
OJJHOBPEMEHHO TPUOBLIBAIOT HA MeCTO KaTacTPodbl B Mpefiesiax UHTep-
Bajia BpeMeHU TaKOro ke CIeKTPaJbHOr0 LiBeTa, NPOUCXOAUT LIKBA/Ib-
Hasl 1[elHas pPeaklyss MUKPOCOOBITHIA — OKOHYaTe/bHas cOOpKa Tena
KartacTpodbl. B pe3ysbTaTe 3TOM I1[eMHON peakIUM MHKPOCOOBITHI
JieTany U y3/ibl aBTOMOOUIeH, Tea BoJUTesel U TIaCCaXkHUpPOB, a TaKxkKe
Jpyrue 3jieMeHTbl MecTa KaTacTpo(bl, Takue Kak 37eMeHThl KaMHelH,
IPYHTa, PAaCTUTEIbHOCTH U KUBOTHOTO MHpa 3TOT0 MeCTa C/IMBAaOTCS B
e/IMHOE Teql0 JaHHOW aBTOMOOW/IBHOM KaTacTpOQBI.

[Tpu 3TOM, ecny TeHepajbHBIA CHEKTPaJbHBIA LIBET OJHOTO HITH
HECKOJILKUX 3/IeMEHTOB aBTOMOOW/IbHOM KaTacTpodbl (KaKuX-1100
V3/I0B WM JieTajieli aBToMOOW/Iel, Koro-nmubo 13 BojguTesed W macca-
JKUPOB) He II0JTHOCTBIO COOTBETCTBYeT reHepajbHOMY CIIeKTPajbHOMY
LIBETY KaTacTpPO(Qbl, TO TeJO 3TOr0 3jIeMeHTa TONbKO YaCTUYHO MHTe-
IPUPYETCS B TeJI0 KaTacTpo(bl:

— eCJI 3TO — Y3JIbl WIH AeTald aBTOMOOWIS, TO TOILKO HEKOTO-
pble 3aMeHsieMble WX YaCTH MHTErpUPYIOTCSI B TEJIO KaTacTpo-
¢bI (TakuM 006pa30M, 3TH Y3/Ibl U JIeTalu MOTYT ObITh BIIOC/IE/I-
CTBUM OTPEMOHTHPOBAHBI U UCTI0/Ib30BaHbI 3aHOBO);

— eC/M 3TO — BOJUTENN WM NaCcCaKUPhl, TO TOJILKO HEKOTODbIe
He >)KU3HEeHHO BakKHbIe UaCTU UX TeJl UHTErPUPYIOTCS B TEJIO Ka-
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TacTpodbl; 3TY IO He TOrubaloT B aBapuH, a MoJydyaroT pa-
HEHUsI Pa3HOU CTeleHW TsDKeCTH: uUeM MeHbIlle COBTIaJieHHe
CTIeKTPa/bHOW LIBETHOCTH YyUYaCTHMKAa KaTacTpodbl CO Criek-
TpaJbHOM IBETHOCTHIO KaTaCTPO(QBLI, TEM JIerue ero paHeHHe.
BUAKATACTPO®bI Y KATACTPO®bI HA MOPE TIPOUCXOJSAT 110 TOM
JKe TIpUUMHe OOIHOCTH SHEepreTUUecKUX CIEeKTPOB YUaCTHUKOB,
MECTHOCTY U BpeMeHU KaTacTpPO(Qsbl.

Pa3nuila Mexxay aBrakatactpodamMu u Karactpodamu Ha MOpe CO-
CTOUT B CKOPOCTH U CTelleHN WHTeTrpaldi YUYaCTHHUKOB B eIMHOE Tejo
Karactpodsl. Boga rmoutu B ThICAYY pa3 IJIOTHee, YeM BO3ZAYX: IUIOT-
HOCTh BO37lyXa IpU HOPMa/IbHOM [aBJIeHWH Ha 3eMHOW IOBEpXHOCTU
paBHa npumepHo 1,2 Kr/m3, Torja Kak IJIOTHOCTb BoAbl npu 20°C —
npuMepHo 1.000 xr/m3. TTosTOMy BCe NPOLIecChl B BO3AyXe NPOUCXOAAT
B COTHH pa3 ObICTpee, yeM B BOJHOM cpefie. B uacTHOCTH, MHTeTrpanys
YUaCTHUKOB B €[JIHOe Te/I0 aBUAIlMOHHOW KaTacTPO(bI MPOUCXOJUT B
COTHU pa3 ObIcTpee, yeM OOBIYHBIE [JBM)KEHUs JIHOJiel, Torja Kak CKO-
POCTb MHTerpaLi y4acTHUKOB B elUHOe Te/0 KaTacTpodbl Ha Mope
COMOCTaBMMAa CO CKOPOCTBIO Ue/IoBeueckoil peakuuu. B pesysnbrare
3TOr0 YYaCTHUKU aBUAKaTaCcTPO( BbDKMBAKOT B UCK/IIOUUTE/BHBIX CIIy-
Yasx, TOr/ja KaK YMC/I0 BBDKUBIIMX B KaTacTpodax Ha MOpe BO MHOTO
pa3 Oonbllle: TIpY OYEBHHOM TIPUO/IMDKEHWH KaTacTpodbl Ha Mope
KOMaHZla M TaCCaKUphl CyZHAa YCIeBalOT MPOM3BECTH Heo0XOJUMble
JleMCTBUS [I/1s1 CBOEro CIlaceHus], T.e. BHIBECTH CBOM Tesla U3 JIOKAJIbHOU
30HBI OKOHYATeTbHOM COOPKM Tesa KaTacTpogBl.

IpeanonoXuM, 4To KaKOM-TO CaMOJIET UMeeT reHepasbHbIA CIeK-
TPabHBIN LBET (KaK COBOKYITHOCTb SHEPTeTHUeCKHX CIIEKTPOB OJI0KOB
U JleTajiell 3TOro caMoJIéTa, ero MUJIOTOB U MAaCCa’KUPOB), CXOXKUM C re-
HepalbHbIM CTIeKTPa/IbHBIM LIBETOM y4acTKa ero mapipyta. Kak Tosb-
KO TaKOH CaMOJIET MPUOIMIKAETCS K 3TOMY CIEKTPalbHOMY YUacTKy B
TIPOME)XXYTOK BpeMeHH TaKoro ke CIIeKTPaJIbHOrO 1BeTa (Kak pe3ysbTar
BO3/IefiCTBUSI COOTBETCTBYIOLIUX rajakTUUeCKUX UCTOYHHUKOB, CosHIA
Y TUTaHeT), 3alyCKaeTCsl IIKBajbHas IielHasi peakius MUKPOCOOBITHH,
TIPUBO/SILAS K CUSHUIO 3TOTO CaMOJIETa, a TAaK)Ke TeJl IIMJIOTOB U Tac-
Ca’KUPOB B eJUHOE TeJI0 aBUAKaTacTPOQBbI.

“CnyJyaliHbIi” OTKa3 y3/a WK JleTajJu caMoJiéTa, “HeBepHOe” Jei-
CTBUE TWJOTa, “HEOXXKUJAHHOe” CTOJKHOBEHHe C NTULed U T.II. — 3TO
HauaJio IIKBa/BHOM LIETTHOW peakKI[ii MUKPOCOOBITHH, (MHAIOM KOTO-
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poii siBnisieTcsi 0ObeAMHEeHe Tel BCEX YUaCTHMKOB KaTacTpodwl (aeTa-
Jilell ¥ y3710B camoJjéTa, Tejl MWIOTOB, MacCaXUPOB U T.[.) B eJUHOe
TeJIo KaTtacTpodbl, IOC/Ie Yero cpa3y HaudHaeTCs LIeTTHOM pacraz 3Toro
eZiMHOro Tesa. Ho Mbl, OCHOBBIBasICh Ha aHa/Iu3e SHepreTUUecKrx CIeK-
TPOB (CIIEKTpa/bHOM 1LJBETHOCTH) Y3/I0B U JleTajiell caMoséTa, MUI0TOB,
1accakpoB U JIDYTHX 3/eMeHTOB aBMaKaTacTpPO(Qbl, IMOHKWMaeM, 4TO
3[lecb HeT HAYero “ciydaiiHoro”, “HeBepHOro” WM “HeoXXKHJAHHOro”.
COopka Tema KaTacTpodbl HA MOPe MPOUCXOAHT M0 aHATOTUUHON
cxeme. IIpedmosiokuM, YTO KakOW-TO Kopabib KaK KOMILIEKCHBIN
00BEKT MMEET TeHepasbHbIM CHeKTPabHbIN 1BeT (KaK COBOKYITHOCTH
JHEpreTHYeCKUX CIIeKTPOB OIOKOB M JieTasjield 3TOro Kopabsis, ero Ko-
MaHJupa, KOMaH[pbl, [IaCCa)KUPOB U Tpy3a), CXOXXUM C reHepabHbIM
CIeKTpa/bHBIM LIBETOM Y4acTKa OKeaHa Ha ero mapupyte. Kak To/abKo
TakoW Kopab/b BXOIUT B 3Ty 30HY OKeaHa B TIPOMEXKYTOK BPeMeHH Ta-
KOI'O )Ke CIIeKTpa/bHOro LiBeTa (Kak pe3y/bTaT KOMIUIEKCHOTO BO3Zei-
CTBMSI COOTBETCTBYIOLIMX rajakTHYeCKUX UCTOUHMKOB, CosHLA U Iuia-
HeT), 3aMyCKaeTcs [IKBalbHasl [eTHas peakLysi MUKPOCOOBITUH, TIPHUBO-
JsIast K CIUSIHUEO 3TOTO KopabJist, Tesa ero KOMaH/Aupa, TeJl KOMaH/bl,
MaccakupoB U Ipy3a B eAuHOe Tejo KaTacTpogel. IIpu stom “ciy-
YaUHOCTH”, “HEBEpHbIE JeHCTBUS” WK “HeoXXKHJaHHbIE COOBITHS” SB-
JISTFOTCSL JIUIIb 3BeHbSIMU 3TOM 1[eTTHOM peakiUu, MPOUCXO/sIel 13-3a
OOLHOCTH 1IBETHOCTH SHEPTeTHUECKUX CIIEKTPOB €€ YUaCTHUKOB.
Kopabib, Ha KOTOPOM YacTO TIPOMCXO/ISIT CePhE3HbIE aBapyH, B TOM
ylC/e, C YeloBeueCKUMH >KepTBaMH, WM KOTOPbIM MepuoAuyecky mo-
Ta/IaeT B CepbE3HBIE CTUXUIHLBIE Oe/ICTBUs, UMEET B CBOeM KOHCTPYK-
LMY y37bl U JleTa/li, SHepreTHyeckure CreKTpbl KOTOPhIX MMEIOT CXO-
KU reHepasibHbIM CIIeKTpabHbBIN 1iBeT. B TakoM cilyuae MOpPSIKY T'OBO-
pAT: “3TOT KOpab/b Obl1 06peyéH (MPOKJISAT) C MOMEHTa ero Crycka Ha
Boay”. Ecym ke aBapuu 1 Oe[ICTBUsI HAUMHAIOT TIpec/ie/joBaTh Kopabiib
C MOMeHTa CMeHbl KOMaH/Ibl WM C TOF0 MOMEHTa, KOrZla KOMaHzy BO3-
r/IaBW/I HOBBIM KOMaHJUP, MODSIKM TOBODST: “3Ta KOMaHJa MpOKJsTa
(WY 3TOT KOMaHAMP TPOKIAT) U UX CYAHO 00s3aTeNbHO MONAET KO
IHY”. B 9TOM C/lyuae K/IOUeBbIM B COOPKe KaTacTPO(bI SIB/ISIETCS IIBET-
HOCTb 3HEepPreTUUeCcKOoro CrieKTpa KoMaH/bl UM LIBETHOCTb SHepreTuye-
CKOr'0 CIleKTpa KOMaHJupa, COBMaJarollye C reHepaJbHbIM CIIeKTpaslb-
HBIM LIBETOM CyJHa: IpH IOoMNajlaHuy B CIIeKTPajbHYH 30HY OKeaHa Co
CXO0’KUM T'eHepa/ibHbIM CTMeKTpabHbIM LIBETOM B IIPOMEXKYTOK BPeMeHU
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3TOTO K€ CTEeKTPaJbHOTO [BETA, 3TO MPUBOIUT K LIEIMTHOU peaKLH M-
KPOCOOBITHI, 3aBePIIAIIIMX COOPKY Tesa KaTacTpo(dhbI.

Kak u B c/lyyae aBTOMOOU/ILHOM aBapuu, eC/id TeHepabHbIi Criek-
TpasibHbIN 1IBET OHOTO WM HECKOIBKUX 3JIEMEHTOB aBHaKaTacTPO(bI
WM KaTacTpogbl HA MOPe He MOJHOCTBI) COOTBETCTBYET reHepaJbHOMY
CTIeKTPaJIbHOMY IIBETY KaTacTPO(BI, TO TeJ0 3TOTO 3jeMeHTa TOJIBKO
YaCTUYHO UHTETPUPYETCS B TesI0 KatacTpodel. Ecim Takum 371eMeHTOM
SIBJISIETCA y3€/1 WIK [leTajib CaMoJIéTa (WK KopabJisi), TO 3TOT y3e/ Win
[leTa/lb MOXKeT ObITh BOCCTAHOBJIEH MOC/e KaTacTpodbl. Eciu Takum
3JIEMEHTOM SIBJISIETCS uesioBeK Ha 6opTy camosiéta (unu kopabsisi), To
OH BBDKMBAeT B KaTacTpode: 4eM MeHbllle COBMaJieHHe reHepalbHOro
CTIEKTPAJIbHOTO I[BETa YYaCTHMKA KaTacTPOQbI C reHepajbHbIM CIIeK-
TPaJIbHBIM IIBETOM KaTaCTPO(bI, TEM Jierye ero paHeHusl.

MEKTPAJIbHASI HEOJIHOPOJHOCTD Y3/I0B U JleTajiell W3HAYajbHO

3a/10)keHa B KOHCTPYKLMHU MOUTH BCEX MAIlIMH U MEXaHW3MOB W3-
3a HEOCO3HAHHOTO CTPEMJIEHUsI MH)KEHEPOB U KOHCTPYKTOPOB K rapMo-
HUY Kak CTeKTpaJbHOMY pa3HooOpasuro. VIMeHHO IIHUpPOKOe pa3Hoo0-
pa3uie CIeKTPAIbHBIX TTMKOB U BIJUH SHEPTeTHUECKOTO CIIEKTpa aBTO-
MobusA, camosiéta, Kopabns wiand Jyiroboro Apyroro TpaHCIIOPTHOTO
Cpe/ICTBA UCK/IIOUYAET COBMA/IEHHE C T€HEePa/IbHBIM 1IBETOM HEpreTHue-
CKOTO CIIEKTPa MECTHOCTU W SHEPreTHUeCKOro CIIEKTpa MPOMEXYTKa
BpPEMEHH, U, TAKUM 00pa30M, MCKIIHOUaeT MOMaJaHue [JaHHOTO TPaHC-
TOPTHOTO CpeJiCTBa B KaTacTpody. [To3ToMy GO/BIIMHCTBO aBTOMOOH-
neli, caMoIETOB M KopabJiell He TIOMA/Aaf0T B KaTacTpOo(dbl Ha MPOTSDKe-
HUM BCEro CPOKa WX 3KCIUTyaTanuu (41l aBTOMOOuMIel — [ecsThb JieT,
IS CAMOJIETOB U KOopabsielt — HeCKOJIBKO JeCSTUIeTHH).

Pa3HooOpasue CreKkTpanbHbIX MWKOB W BIA/UH SHEPreTHUECKOro
CIeKTpa aBTOMOOM/IS, CaMOJIéTa UK KOpabJist MOXKeT ObITh POKOHTPO-
JIMPOBAHO CO3HATeNBbHO HA JTariax MpPOeKTUPOBAHUS W W3rOTOBJIEHUU
MyTéM moAbopa y3/10B U JieTajiell caMbIX pa3HOOOpa3HBIX CITEeKTpasb-
HBIX LBeTOB. TakuMm 06pa3oM, aBTOMOOW/Ib, CaMOJET WK KOpPabJib,
BBIMTYCKAEMBbIH C 3aBO/Ia-U3TOTOBUTE/ISI, MOXKET ObITh 0CO3HAHHO C/e/IaH
aeapuiiHo-6e3onacHbiv. OCO3HAHHOE TPOU3BOACTBO TAKUX ABAPUHHO-
6e30MacHbIX TPAHCTIOPTHBIX CPEJCTB U TEXHUUECKUX YCTPOHCTB BOOO-
e (Ha OCHOBe 3HaHWU 00 SHepreTUUECKUX CIIEKTPax Y3JI0B, JeTajiel,
MaTepuaioB, MECTHOCTH U TPOMEXYTKOB BPEMEHH) — 3ajiaua WHKe-
HEepOB U TEXHOJIOTOB Haiero BpeMeHu. OJJHaKO Jja’ke 3Ta Mepa He Mo-
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JKeT TIPersITCTBOBATh C/WSHMIO, HAllpyrMep, W3HAYaJbHO aBapHiHO-
6e30macHOT0 aBTOMOOM/ISI, CAMOJIETA MJTH KOPabJIsi C TeJIOM KaKOW-T00
KaracTpodbl U3-3a TOTO, UTO SHEPreTHUeCcKHe CTIeKTPhI JIF0/el, HaXo/s-
IIMXCSl B 3TOM TPAHCIIOPTHOM CpeJICTBe, MOTYT CZe/laTh ero reHeparnb-
HbIN CTIeKTpasbHBIN [[BET CXOXKHUM C TeHepasbHbIM CIIeKTpaibHbIM IiBe-
TOM MEeCTHOCTH Y BpeMeHH KaTacTPOQBI.

WmenHo 3T0T dakTop (B 06MX07e Ha3bIBaeMEbIi Yenogeueckum pak-
mopom, 6e3 0CO3HAaHHOM CBSI3U C YHEPreTHYeCKUMH CTIEKTPaMH TPaHC-
MOPTHBIX CPEJICTB U JIKO/IeH, YIPaBJISIOLIMX UMH) [JO/DKEH ObITh B LIEH-
Tpe BHHMMaHMsl B TIPOL|eCCe 3KCITyaTaldy aBTOMOOuW/el, CcaMOETOB,
Kopabsieli M [PYrux TPaHCIOPTHBIX CPeACTB, YTOOBI M30eaTh Kara-
cTpod B mpolecce uX IKCIuTyatauun. [lonbop BoguTenedi aBToMOOH-
Jield, SKUTIaXKel caMOJIETOB ¥ KOMaH/T Kopabsiell Io/DKeH TTPOU3BONTE-
Cs1 Ha aBapUIHO-0e30MacHOM OCHOBe, T.e. C yuéTtoM 3¢ddekra nobaBe-
HUsI SHePreTUYeCcKHX CIIeKTPOB 3TUX JTIOJel K SHepreTHuecKoMy CIieK-
TPY KOHKPETHOT'O TPAHCIIOPTHOTO CpPeACTBA: MX CyMMAapHbIM (0OIuii)
JHEpreTYeCKUH CIeKTp [o/DKeH 00/1aziaTb IIMPOKMM pa3HoobpasveM
CIIeKTpaJIbHBIX TMKOB U BIA/JMH, UTO TO3BOJIMUT HU30eXKaTb IOTa/jaHus
JAHHOTO TPAHCTIOPTHOTO CPeZCTBA B KaTacTpody.

B pomonHeHue K 3TOMy, TIPH TUIAHMPOBAHWHM MaplpyTa CjiefyeT
u3beratb MECTHOCTH, TeHePa/IbHBINA CTEeKTpaJbHbIM 11BeT (CIeKTpasib-
Hasl [IBeTHOCTb) KOTOPO! CXOK C reHepalbHBIM CIeKTPaJbHBIM LIBETOM
TPaHCIIOPTHOTO CPe/ICTBa KaK KOMITJIEKCHOTO 00BeKTa, BK/IIOYAIOILero
nmronedd. Ecim o psgy HeyCcTpaHMMBIX OpraHW3aljUOHHBIX TTPUYHH WU
KPUTHUECKOW HeoOXOJMMOCTH /JaHHOTO MapuipyTa u30ekaTh TaKoro
COBMa/IeHNsT HEBO3MOXKHO, He0OXOAWMO 3aKphITh aBTOJOPOTY, OTMe-
HUTb aBUApeNC M MOPCKOe TTyTellleCTBHe Ha TOT MPOMEeXKYTOK BpeMe-
HH, CIIeKTpasibHast [JBeTHOCTb KOTOPOTO CX0’Ka CO CIIeKTpaJbHOM I[BeT-
HOCTBIO JJAHHOTO TPAHCIIOPTHOI'O CpeJiCTBa M OJJHOTO U3 YUaCTKOB ero
MapipyTa (yJacTKa NoTeHLMa/IbHOM KaTacTpodbl).

Takoe crieKTpasbHOE TIPOEKTUPOBAHKE 1 U3TOTOBJ/IEHHE TPAHCTIOPT-
HBIX CPEJICTB, CIEKTpa/JbHOe KOMIUIEKTOBaHWE WX JIFOABMH, a TaKkKe
CTMeKTpajIbHOe TIAHWPOBAaHKE WX MAapILIPYTOB U paCIIMCAHUs ITyTelle-
CTBUH MO3BOJUT U30eXKaTh OOMBIIMHCTBA KAaTacTpod € TPaHCIIOPTHBIMU
cpescTBamMy (aBTOMOOW/ISIMH, CaMOJIETaMH, KOpPaO/IsiIMUA M T.M.) B TOH
Mepe, HaCKOJIbBKO TOUHO Mbl CMOXKEM OCYIIIeCTBUTh YIIOMSIHYTOe CITeK-
TpasibHOe T/IAHUPOBaHKE.
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ABAPI/IH HA ATOMHOW 3JIEKTPOCTAHIIAW SIBJISIETCS XapaKTepPHBIM
TIPUMEPOM OKOHUATeIbHOH COOPKU TeJla KaTacTpo(dbl Ha CTalMOo-
HapHOM IIPOMBIIITIEHHOM 00BekTe. CTallMOHaPHOCTE B JaHHOM CJTy4ae
03HauaeT, YTO CIIeKTPOCOCTaB 3HEPreTUUYecKOro CIIeKTpa MeCTHOCTH,
BKJIIOUasi eé reHepasbHbIN CIIeKTpanbHbIN 11BeT, He MeHsIeTCsl B IpolLiec-
Ce 3KCIUTyaTaliy JaHHOTO 00beKTa, B OT/IMUKe OT JUHaMUYeCKHX KaTa-
cTpod), TaKMX Kak aBTOMOOW/IbHAs aBapus, aBHakaractpoda mimm Kara-
cTpoda Ha Mope, TJie OCHOBHOI 00BEKT KaTacTPO(bI MEPEMEIIAeTCs 10
TIOBEPXHOCTH TIaHeThl. KaTacTpodrl Ha MOOBIX APYTHX CTALMOHAPHBIX
MPOMBIIIJIEHHBIX 00BEKTaxX MPOUCXOJST TI0 3TOMY Ke CLIEHapHIO U TI0
3TUM >Ke IIPUYMHAM.

YyacTHUKaMy aBapuM Ha aTOMHOM 3/1eKTPOCTaHLMU (3/1eMeHTaMu
KaTacTpodbl) SB/ISIOTCS:

1. CoOCTBeHHO aTOMHasi 37eKTPOCTAHIMS KaK CTallMOHAPHBIN
TPOMBIILIEHHBIA 00beKT. EE criekTpanbHasi [[BETHOCTh 00Opa-
30BaHa Kak Cylepro3uLys:

1.1. CrieKTpa/IbHOTO 1jBeTa Ha3BaHWs 3JIEKTPOCTAHLMU. OTOT
CTIeKTpa/ibHbIA IBeT 00pa3yeTcs KakK CYIepIio3Wlus CIieK-
TPa/IbHbIX LIBETOB OYKB asipaBUTa, COCTAB/ISIOIMX Ha3BaHHUE
(CTIEKTPOCKOTTHSI UMEHU KaK C/I0Ba);
1.2. CrieKTpa/sbHOTO 1BeTa TOM MeCTHOCTU, Ha KOTOPO# pac-
MOJIO’KeHa JlaHHasi 3/7eKTpPOCTaHIusl (MecTo Oyayieid KaTa-
ctpoder). CriekTpanbHasi LIBETHOCTH MeCTHOCTH oOpa3oBaHa
KaK CyIepro3uLiys:
1.2.1. CrieKTpa/IbHbIX LIBETOB TEKTOHUUYECKOr'O, 0CafOYHOI0
Y TIOUBEHHOTO C/I0EB (TI0/[3eMHBIN MHUD) 3TOTO MECTa;
1.2.2. CrieKTpa/IbHOTO LIBeTa paCTUTE/bHOCTU KaK CYIepIio-
3ULIMU CIIeKTPaJIbHbIX 1JBETOB BU/IOB PaCTEHUM B 3TOW MeCT-
HOCTY;
1.2.3. CrieKTpasbHOIO LiBeTa KMBOTHOIO MHpa Kak Cyrep-
TIO3ULIMM CTIEKTPAbHBIX 1[BETOB BU/IOB JXKUBOTHBIX, 00OWTar0-
I[UX B 3TOW MECTHOCTH;
1.3. CrieKTpa/ibHOTO 1iBeTa UHTepBaJia BpeMeHH (rojja Wi He-
CKOJIBKUX JIeT), B TeueHHe KOTOPOro NPOMCXO/U/I0 CTPOUTE/Ib-
CTBO JIaHHOM 3/1eKTPOCTaHLIMM KaK pe3ysbTaTa KOMIUIEKCHOTO
BO3/leliCTBUS Ta/lakTUUeCKUX UCTOYHUKOB, CoHLIa U II/IaHeT B
TeueHMe 5TOr0 NIepuo/ia BpeMeHy;
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1.4. CrieKTpa/ibHBIX LIBETOB CTPOUTEBHBIX KOHCTPYKLMH 371a-
HUS 9TOW 3/IEKTPOCTAHLIMM, a TaKKe CIeKTPaJbHbIX L[BETOB eé
SHepreTUYeCKUX YCTAHOBOK (KaK COBOKYIHOCTH MeXaHHWue-
CKUX U 3/IeKTPOHHBIX y37I0B U JieTanei):
1.4.1. CrieKTpa/IbHbIX L|BETOB TeX CIeKTpaJbHBIX 30H, Te
ObUTH U3rOTOBJIEHBI 3TU KOHCTPYKLUH, Y3/IbI U A€TaJTH;
1.4.2. CrieKTpanbHbIX L[BETOB MaTepyasoB, U3 KOTOPbIX OHU
W3rOTOBJIEHbI;
1.4.3. CrieKTpa/IbHBIX L[BETOB BDEMEHHBIX UHTEPBAJIOB U3r0-
TOBJIEHUS 3TUX MaTepuajoB — CIIeKTPa/IbHbIX LIBETOB Yaca,
[HS, Mecsdlla W Tofia WM3rOTOB/IEHMS KakK pe3y/bTaTa KOM-
TJIEKCHOTO BO3/eNCTBUS TalaKTUUeCKUX UCTOYHUKOB, COJH-
Lia U IJ1aHeT;
1.5. CneKTpa/sibHOrO L{BeTa TOIJIMBA /ISl JaHHOM! 3/1IeKTPOCTaH-
1[UM, B JaHHOM CjTydae (aTOMHasl 371eKTpOCTaHIusA) — obora-
LI[EHHOT'O YpaHa;

2. IlepcoHan AaHHOI aTOMHOM 3/meKTpocTaHUyu. CrieKTpasibHast
L[BETHOCTh Ka)KJOT'0 COTPYAHHMKA SIBJISIETCS CYTIePIIO3ULUei:
2.1. CrnieKTpasbHOTO L[BeTa ero UJeHTUYHOCTH (SI3bIK, KYJ/bTY-
pa, pesurus 1 T.4.);

2.2. CreKTpasIbHOTO LIBeTa MeCTa POXKIeHNS;

2.3. CrekTpajabHOTO 1[BeTa BpPeMeHU pPOXKJAeHHsl (Cyrepriosu-
LM CIIeKTpaJIbHBIX LIBETOB yaca, /Hs, Mecdlla ¥ rofa poxzie-
HUSI) KakK pe3y/bTaTa KOMIUIEKCHOTO BO3JeMCTBUS Ta/laKTH-
YecKMX MCTOYHMKOB, CoJHLIA M TUlaHET B MOMEHT Tiepexofa
HOBOPOXX/IEHHOTO Ha aBTOHOMHOE TMUTaHUe TUIaHEeTHBIMU Cpe-
JlaMM B Tpefiesiax IepBOro yaca Iocje poxkJeHus. Bmecrte co
CreKTpajbHbIMU 1jBeTaMH, yHac/aeJOBaHHBIMU UM OT €ro po-
Juteneli, oH ¢OpMUpPYeT CHEKTPaJbHYI0 LIBETHOCTb HOBOPO-
JKIEeHHOTO;

3. MoMeHT BpeMeHU OKOHUaTeJbHOUW COOPKU Tejla KaTacTpogsbl.
Cymnepno3uLusi crieKTpa/bHbIX LIBETOB yaca, JHs, Mecslia, roja
obpa3yeT [[BeTHOCTh MOMEHTA BPEMEHH OKOHYATeTbHOW COOop-
KU KatacTpo(dsl (B TIpe/iesiax OIHOTO Yaca).

ATOMHast 3/1eKTPOCTaHLMsA, KaK M JTI000M APYroi MpOMBIIIEHHbIH
00BEKT, HEMOABIDKHA Ha 3¢€MHOU TIOBEPXHOCTH. B 3ToM ciiyuae c6opka
KaTacTpodbl MOXKeT MPOU30MTH M3-3a TaKON TaKOi 3aMeHbl 3/IeMEHTOB
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JJAHHOTO KOMIUIEKCHOTO 00BeKTa, KOTopasi MeHseT ero W3HayasIbHBIH
reHepasbHBIM CITeKTpabHBINA I[BET Ha CXOXKHUM C reHepajibHbIM CITeK-
TpaJbHbIM I[BETOM KAaKOr0-JM00 MPOMEXYTKa BPEMEHH W, KaK CJef-
CTBUe, TIPUBOJUT K KaTacTpode B 3TOT IPOMEKYTOK BPEMEHH.

Kak To/BbKO Takasi 3aMeHa TPOUCXOJUT U, KakK C/iefICTBUe, TeHe-
paJbHBIA CrIeKTpanbHbIN LiBeT JAHHON aTOMHOM 3/71eKTPOCTaHLIMM Kak
KOMIUIEKCHOTO OOBeKTa CTaHOBHUTCS O/MM3KMM K TeHepasbHOMY CITeK-
TPaJIbHOMY I[BETY OKH/[aeMOTO TIPOMEXKYTKa BPEMeHH, BCe JIOKa/IbHbIe
3/IeMEeHThI KaTacTpo(dbl TOTOBBI K €€ OKOHYaTe/bHOU coopke. Eciu He
M3MeHUTh 00pa30BaBILMIACS TeHepasbHBIN LIBET JHEPTeTUYeCKOro CIieK-
Tpa aTOMHOM 3/1eKTPOCTaHLIMM Ha JAPYroi, TO, KaK TOJIBKO HAauyHETCS
TIPOMEe)XXYTOK BPeMeHH TaKOro >ke CIeKTPajbHOrO IiBeTa (Kak B/WsSHUe
crieL{u(uueckoil KOH(pUrypalyy rajakTu4ecKux UCTOUHUKOB, CosHIa
Y TUIAaHEeT), TIPOMCXOJUT INKBAJbHAS LIeMHasi Peakiyss MUKPOCOOBITHIA
— “cilyyaiHOCTel”, “HeBepHBIX JeHCTBHH” WM “HEOXXUJAHHBIX COOBI-
THI”, TIPOUCXOJSIIUX C YYACTHUKAMH KaTacTPOQbl 13-3a 0OLIHOCTH UX
SHepreTHYecKuX CIIeKTpoB. B pe3synbraTe 3ToM LieNHOM peakLuM MHU-
KPOCOOBITH TIPOMCXO/IUT CUsiHWE OIOKOB M JieTasieid aTOMHOMN 3JieK-
TPOCTaHLIMY, [,epPHOro TOI/IMBA, TeJl [IepcoHaa, a Tak)Ke MeCTHOCTH (C
eé TIOpo/laMH, TIOUBEHHBIM CJIOEM, PACTUTEILHOCTBIO M KUBOTHBIMH) B
eZIMHOe TeJI0 KaTacTPOdBbl.

KomrieTeHTHO CrIpoeKTHpOBaHHAsl M MOCTPOEHHAsl aTOMHasi JjIeK-
TPOCTAHIMSl HaXOJWUTCS B COCTOSIHUM CIIEKTPaJbHOIO pa3HO0bpasus.
VHKeHepbl MHTYUTHBHO 3aK/Ia/IbIBalOT CTIeKTpasbHOe pa3HooOpasue B
KOHCTPYKLMIO OOJIBIIIMHCTBA ITPOMBIIIJIEHHBIX MTPeANPUSTHI Ha yPOBHE
HEOCO3HAaHHOTO CTpeMJIeHHsT K TapMOHKH. To ecTh B OOJIBIIMHCTBE CITy-
YyaeB aTOMHasl 37IeKTPOCTAaHLIMSI KaK KOMIUIEKCHBIM OOBEKT, BKIHOUArO-
LU y37bI U JieTald, TOTIMBO, TTepCOHal U MeCTHOCTh, Ha KOTOPOM OHa
MOCTPOeHa, MMeeT SHepreTHUecKHil CIeKTp, 00/aJaloyil IHPOKUM
pa3HooOpa3veM CIeKTpaJbHBIX TMKOB U BIA/IWH, UTO WICK/IIOYAeT ero
COBMa/ieHUe CO C SHepreTUYeCKUMU CIIeKTpaMM MPOMEKYTKOB BpeMe-
HU. VIMEHHO CreKTpajbHOe pa3HooOpashe SHEPreTHUeCKOro CIeKTpa
WCK/TIOYaeT BXOXKJEeHHEe aTOMHOU 3/IeKTPOCTaHLIMK B COCTOSIHHE CITeK-
TPaJbHOIO pe30HaHCa C TIPOMEXKyTKaMH BPeMeHH, 3allyCKaroL[ero Ier-
HYIO peakuuto cOOpKH Tesa KaTtacTpodbl. B pe3ynbraTe 3TOro MofaB-
Jsoiiee OOJBIIMHCTBO aTOMHBIX 37I€KTPOCTAHLIWM, Kak U JIFOOBIX /Ipy-
T'MX TIPOMBILIEHHBIX TTPeANPUITHH, paboTaroT B 6e3aBaprifHOM peXKH-
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Me Ha TIPOTsDKeHHH BCETO CPOKAa MX IKCIUTyaTaluH (eCITUIeTHS).

Yrobbl M30e)KaTh aBapvM, BCE, UTO TPeOYeTCs OT pPyKOBOAMTEeH
KOMITETEHTHO CIPOeKTHPOBAHHON M TIOCTPOEHHON aTOMHOM 3/1eKTpO-
CTaHLUM, — 3TO TMOJ/IeP>XKHUBATh €€ CHeKTpajbHOe pasHooOpasue Kak
KOMIJIEKCHOTO 00beKTa. Tak Kak aToMHasi 3JIeKTPOCTaHLUs — 3TO CTa-
L[MOHApHBII 0OBEKT, TO JHEPreTUYeCKUil CIeKTp (CreKTpaibHas LBeT-
HOCTb) MECTHOCTH He MeHsieTcsl. CrieKTpasbHble [IBETHOCTU CTPOUTE/Th-
HBIX KOHCTPYKLIMM M TOIUIMBA 3JIEKTPOCTAHL[UA TOXKE He MeHSOTCS.
[TosToMy aBapusi HA aTOMHO JIEKTPOCTAHLIMM BO3MOJKHA TIO CJIeYIO-
IIM [TPUYMHAM:

— U3-3a CTeKTPajbHOTrO IiBeTa Y3/I0B U feTajeld aTOMHOU 3jiek-
TPOCTAHIIVH TIOCJIe UX CIeKTpanbHO-HEeIPaBUIBHOM 3aMeHBI 110
VICTeUeHUM CpOKa KCIUTyaTal{uy;

— W3-3a CIeKTPaJILHOTO LIBeTa MepCoHasa Kak [ejioro B pe3ysbTa-
Te CIIeKTpaJbHO-HelpaBWILHON 3aMeHbl OT[e/bHBIX ero ujie-
HOB, T.e. 0e3 yuéTa WX WHAUBHIYaJbHBIX JHEPreTHUeCKUX
CTIeKTPOB, UTO MOXKeT MPUBECTH K OMacHOM MOHOXPOMaTUYHO-
CTH BCETO KOJUIEKTHBA COTPY/HUKOB;

— U3-32 CIeKTPajbHOrO IiBeTa TeXHOJOTMYeCKOW LIerOuKu MpU
TIPOBe/IeHUH TeXHOJIOTMUEeCKUX SKCTIEPUMEHTOB WA TeCTOB C
LIe/IbI0  YJIYUIIIeHHS] WCI0J/Ib3yeMOU CIeKTpaabHO-0e30macHOM
TeXHOJIOTHH, UTO TaKKe MOYKeT IPUBECTU K CUTYaLUH JIOKAa/b-
HOM MOHOXPOMAaTHYHOCTHU C I'eHepabHbIM CIEeKTPaIbHbIM LiBe-
TOM Kakoro-bo NMpoMeKyTKa BpeMeHU W, KakK CJie/ICTBHe, K
CTapTy LIETIOUKH COOBITHI TI0 cOOpKe Tesia KaTacTpodbI.

VimeHHO Ha 3Tu (pakTOPEI CyieflyeT 0OpaTUTH BHUMaHUeE, YTOOBI U3-
Oe>kaTh aBapuii B MpoL{ecce SKCILTyaTal[dl aTOMHBIX 371eKTPOCTAHIMN
(aBapuy Ha aTOMHBIX 37IeKTPOCTAHIUSAX COIPOBOKAAIOTCS KOJI0CCAb-
HBIMM HeraTUBHBIMU I10C/Ie/JCTBUSMHU JI/Is1 IPUPOJHBIX CpeJ, TIaHeThl U
SIBJISIFOTCSL CaMbIM OTIACHBIM TUIIOM TeXHOTEHHBIX KaTacTpod).

Kpome Toro, pa3miuHble KOHQUrypaLy rajakTH4ecKUX UCTOYHH-
KoB, CoJIHIIa ¥ IJIaHET CO3JAI0T INHMPOKOe pasHooOpasve CIeKTpasib-
HBIX LIBETOB U OTTEHKOB NPOMEKYTKOB BpeMeHH (4acoB, CYTOK, Mecsi-
11eB, jeT). Bo3Mo)kHa Takasi cUTyalusi, B KOTOPOM OJWH K3 OCHOBHBIX
MaKCUMyMOB (YaCTOTHBIX XOJIMOB) CIIeKTpa/lbHO-Pa3HOOOpa3HOro
JHEPreTHYeCKOro CreKTpa CTallOHAPHOTO IPOMBIIIJIEHHOTO 00BeKTa,
HarprMep, aTOMHOM 3JIeKTPOCTaHLMH, OJIM30K WM COBIAZIAeT 10 CBOEH
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LIBETHOCTH C TeHepa/IbHbIM CIeKTPasIbHbIM L{BETOM HEKOTOPOrO MOBTO-
PSIFOLIEr0Csl TIPOMEXKYTKa BPeMeHH — Yaca, CYTOK, Mecsla, rofja Kak
TepuoJnyecKd TIOBTODSIOLelics: crierudryeckoii KOH(UTypaluu ra-
JIAKTUYeCKUX MCTOYHMKOB, COJHL[A U IJIaHeT. JTO — IMepUoJHUuecKu
TIOBTOPSIIOLL[eeCs] YCI0BHE KaTacTPO(hI.

Taxoe neprojuuecKy MOBTOPSIOLIeecs: COBMaZleHue HeyCTPaHHUMO
TaK JKe, KaK HEBO3MOXXHO M3MEHHUTb MapILUpPYThl ABWKeHHs HeOecHBIX
Tes, B TOM UMC/ie — MapLUpyT Hailel riaHeTsl B ['anakruke. Eciu ta-
KOe COBIIafIeHHe ¥ YaCcTOTa ero MOBTOPeHMUs BBIUMC/IeHBI 3apaHee, He00-
XO/IUMO TIPUHSTh BCEe OPraHM3aLiOHHbIE MephI [/l 00BSICHEeHUsS] CUTYa-
Uy ¥ ybeauTh PyKOBOUTENEH JaHHOTO TIPOMBILUIEHHOTO TPeATpHsi-
THSI TIpEpPBaTh ero paboTy Ha 3TOT PacuéTHBIM NIepuo/] BpeMeHH (C 3ama-
COM BpeMeHH [y1si OosIbIIel yBEpEHHOCTH).

Barr mokopHBIi CiyTa MOHWMaeT, YTO B HEKOTOPBIX CIydYasix OCTa-
HOBUTb Ha BpeMsi paboTy MPOMBIIJIEHHOTO TMPEATPHUITHS TEXHOIOTH-
YeCKU OYeHb CJI0KHO (KaK, HarpuMep, BPEMEHHO OCTaHOBUThH PaboTy
HerpepbLIBHOM JJOMEeHHOM Meun) UK CBA3aHO CO 3HAUMTETbHBIMU ObITO-
BBIMH HeyZ00CTBaMU /11 MWJJTMOHOB JIFOZIEW U COTYTCTBYIOIUMU (U -
HAHCOBBIMM TIOTepsIMU (Kak B C/Iyuae BPeMeHHOM OCTAaHOBKHM paboThI
aTOMHOM 37eKTpocTaHiuu). OHAKO Jto0bIe TOTepH, CBsI3aHHBIE C Bpe-
MEeHHOW TIPUOCTAaHOBKOW PabOThl aTOMHOM 3/IeKTPOCTAHIAM Ha CITeK-
TpasbHBIN PO/, PUCKA aBapuH, SIBJISIOTCS HUUTOKHBIMU I10 CpaBHe-
HUIO C KOJIOCCaJbHbIMM HeraTUBHBIMH IOC/IeCTBUSIMUA IJIAHETHOTO
MaciuTaba /ij1s1 Jiro/iel M TIaHeTHBIX CpeJ| B 1ieJIoM M3-3a KaTacTpogHl,
CBSI3aHHOM C aTOMHOI SHepreTUKOoi.

BBAJI ®OH/IOBOV BUP)KU — 3TO CTal[iOHapHasi (prHAHCOBAst KaTa-

cTpoda. CTal[MoHapHOCTb KaTaCTpO(bl 03HaUaeT, YTO MECTHOCTB,
T.e. CTIEKTPOCOCTaB YHEPreTHUeCKOro CrieKTpa MEeCTHOCTH, He MeHsIeTCS
B TeueHHe LIETIOUKH JIeHCTBUH, BeAylMx K KaTacTpoge. CHopka Tena
CTaljMOHapHOM (PMHAHCOBOM KaTaCcTPOdBbl, TAKOHM Kak, HarprmMep, obBas
(hoH/I0BOY OMPIKM, TIPOMCXOUT aHAJIOTUYHO aBapyvy Ha CTALMOHAPHOM
TIPOMBIIIIEHHOM OOBEKTe ¥ TI0 TeM >Ke TIPUUMHAM.

LlenHble Gymaru sIBJISIFOTCSL YCJIOBHBIM “TOIIMBOM” /it PabOThI
(oH0BOY OUpXKK Kak (hMHAHCOBOTO TpeAnpusTUs. Kaxaasi KOHKpeT-
Hasl 1leHHas1 Oymara (Kak OCHOBHBIe IIeHHbIe Oymaru, Tak W IepUBaTH-
Bbl) UIM€eeT CBOI0 MH/IMBU/lya/IbHYIO CIIEKTPa/bHYH0 LIBETHOCTb, KOTOpast
SIBJISIETCSI CyTepIIO3UL{ei:
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1. CrnekTpanpHOTO IIBeTa TOBapa, COOCTBEHHOCTH, MOHETapHOTO
pecypca, TIPUPOJHOTO pecypca Wiu o0si3aTenbCTBa (Kak [Jei-
CTBHSI), SBJISAIOIIETOCS 00ecrieueHHeM JJaHHOM 1IeHHOW Oymary;

2. CnekTpa/ibHOTO 1BeTa 3MUTeHTa (ToCyJapCTBa, KOpropaiuw,
KOMITAHUH U T.I1.), BBIITYCTUBILIETO 3Ty IIeHHYIO0 Oymary;

3. CnekTpanbHOrO LiBeTa BJlajieiblid, eC/IM 3T0O — HMMeHHasl LjeH-
Has Oymara;

4. CrieKTpasibHOTO IIBeTa [JaThl eé BBIMyCKa (Ayisi OeccpouHBIX
L[eHHBIX OyMar) U CIeKTpasbHOTO IIBeTa IIPOMeKyTKa BpeMeH!
eé neicTBUs (A1 CPOUHBIX I[EHHBIX OyMar) Kak pe3y/bTaTa
BAUSIHUS CrieL{udHrueckoil KOHGUTypaluy rajakTU4ecKux HC-
TOYHHKOB, CoJIHLIa U T/IaHeT BO BpeMs eé BBIIYCKa;

5. CnekTpajnbHOro IjBeTa MecTa eé BbINyCKa (CHeKTpasbHOU
30HBI, Cy030HBI WK CIIEKTPATBHOTO aHKJ/IaBa).

®oHoBass OMp)ka — 93TO KOMILIEKCHBIA OOBEKT, BKJIFOUAIOIINI
3[laHHe, MEeCTHOCTh, I[eHHble Oymaru (Kak “TOM/IMBO”) W TEpCOHAI
bupa HernojBI)KHAa Ha 3eMHOM IOBEPXHOCTH, T.e. SHEPreTHUecKUH
CIIEKTP MEeCTHOCTH B Tiporiecce eé paboThl (TOProB) OCTaéTcsi HeU3MeH-
HbM. ITo3TOoMy cOopKa ¢rHaHCOBOW KaracTpodb! Ha KakoW-/bo 6up-
’Ke BO3MOXKHA TOJIBKO H3-3a CIEKTPaJBHOTO aucOanaHca eé [UHa-
MHYECKUX 371eMEeHTOB (LieHHbIX Oymar u mepcoHasna), BeAyIlero K Mo-
HOXPOMaTUYHOCTH (COBMAJeHHI0) TeHepasbHOTO [[BeTa eé SHepreTuye-
CKOTO CIIeKTpa C TeHepajibHbIM CIEKTPaJbHBIM LBETOM KaKOro-bo
TpoMe)kyTKa BpeMeHU. To ecThb CrieKTpa/JbHBIMM KaTaau3aTopamu ¢u-
HaHCOBOM KaTacTpo(drl Ha GOHJOBOI OMpIKe SBISOTCS:

— Cy)KeHHe pa3Ho00pa3us TOPryeMbIX LIeHHBIX OyMar;

— MOHOTIOJILHBIM CTOBOP Cpe/iv TpeiiiepoB.

CriekTpanbHOe pa3HooOpa3ve MpPUCYIle SHEPreTUUeCKOMY CIEKTPY
MpaKTHUUeCKH JIFoO0M HOpMabHO paboTaroliieii hoHI0BOH OUP)KU U3-3a
IIMPOKOT0 pa3HO00pa3usi TOPryeMbIX LIEHHBIX OyMar, a TakKe He3aBH-
CUMOCTH TpelJiepoB Jpyr OT Apyra (OTCYTCTBHSI MOHOIOJIBHOTO CTOBO-
pa cpepu HUX). [ToaToMy doHmOBast 6GUpKa — OAWH W3 CaMbIX YCTOM-
YUBBIX K KaTacTpodam OM3HeCOoB.

CyxeHre pa3HOODOpa3usi TOPTyeMbIX ILIeHHbIX Oymar WM MOHO-
TIOJIbHBINA CrOBOp CpeJy TpeliepoB cilyuaroTcsi, Ho peako. Kak npasu-
JI0, 9TO MIPOUCXOZUT BO BpPeMsI BOIMH, PeBOJIFOLMI WU IDYTUX COLMA/Ib-
HBIX TNOTpsiceHWil. TeM He MeHee, Mbl 3HaeM, UTO ()MHAHCOBBIE KaTa-
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cTpodbl Ha GOH/OBBIX OMPrKax pa3HbIX CTPaH CTy4aloTCs MHOTAA JAaXe
B OTCYTCTBHE COLMA/JIbHOW HamnpsDKEHHOCTH B cpefie mofeit. [Ipuuém
Takye OUp>KeBble 00BaJbI CYYAIOTCS TIEPUOANYECKH, C OOBIITUM WA
MeHbIIMM (HeoOsi3aTeslbHO (aTambHBIM JJ1s1 OUP)KKM) HEraTUBHBIM (-
¢exroM. TIpuunMHOM 3TOrO, Kak U OW3HEC-L[UKJIOB B 3KOHOMUKE, SIB-
JISIFOTCSL TIEPUOAMYECKU TTOBTOPSIOLIHECS KOHPUIYpalii WCTOUYHHKOB
CITeKTPAJIbHOTO TTepeKpalvBaHusl (ramakTHueCKUX NCTOYHHUKOB, CosH-
1la ¥ TUIaHeT), UYTO CO3/IaéT IIMPOKOe pa3Hoobpa3ue MepruonyuecKy mo-
BTOPSIFOLIIUXCS CTIEKTPA/IbHBIX I[BETOB M OTTEHKOB TMPOMEXYTKOB Bpe-
MeHHU (4acoB, CyTOK, MecsilieB, JieT). B pe3ynbTaTe 3TOrO, Jake mpu
CTeKTpPaJbHOM Pa3HO00pasuy 3HepreTUUECKOro CIeKTpa KaKoW-Tbo
OVpXY, KaKOH-TM00 M3 TaBHBIX MAKCUMYMOB (4aCTOTHBIX XOJIMOB) eé
JHEPTreTHYeCKOro CIeKTPa MOXKET COBIAJATh 110 CBOEH LIBETHOCTH C Te-
HepalbHBIM CIIEeKTPA/ILHBEIM LIBETOM KaKOTO-TO TIePHOAWYECKH TIOBTO-
PSIFOLIEroCs IPOMEeXKYTKa BpeMeHH (4aca, CyTOK, Mecslia, rofja), co3ja-
Basi TaKUM 00pa3oM yc/ioBUe COOPKH MEPUOAWNYECKH MOBTOPSIOIUXCS
¢uHaHCOBBIX KaTacTpod. Kak TOMbKO Takoe COBIafieHHe MPOUCXOMUT,
CO37aBIIAsICsl CIIeKTpanbHasi MOHOXPOMHOCTh HeMe[JIeHHO TIPUBOAUT K
CTIEKTPaAJIbBHOMY Pe30HaHCY OWpP)KM C JaHHBIM TIPOMEKYTKOM BPEMEHH,
KOTOpBIH, B CBOI0 OuUepe/ib, 3alyCcKaeT LEMHYI0 PeaKIHI0 Ka3anoch ObI
“HeBEPHBIX [EHCTBUM”, “CydaliHbIX” WM “HEeO0XKUJAHHBIX” COOBITHIH
M0 OKOHYATe/bHOW COOpKe Tesla PUHAHCOBOM KaTacTpO(dbl ¥ IPUBOJUT
K Oup>keBoMy 00Basty, TIpeKpallieH|I0 TOPTroB M KoJarncy oupxu (¢u-
HAHCOBOM KatacTpode).

Takoe meproJiiueCcKy TTOBTOPSIOIIEECs YC/IOBHE KaTacTpods! Hey-
CTPAHMMO, TaK KaK MbI He MOKEM U3MeHUTD [IBIDKeHe HeOeCHBIX Tell,
BKJTFOUAsi IBIDKeHHe Halllel raHeTsl B ['anaktuke. TeMm He MeHee, ecu
TaKoe COBIa/|eHHe U YaCTOTa ero TIOBTOPeHUsl BBIUKMC/IeHBI 3apaHee, py-
KOBO/ICTBO OMP)KM MOXKeT 130exaTh (YUHAHCOBOM KaTaCcTPOQbl CaMbIM
npocTedIIuM 06pa3oM: OCTaHOBUTH paboTy OMpKM U 0OBSBUTH OaH-
KOBCKHE KaHMKYJ/IbI Ha BeCh CITeKTPaIbHO-OTIACHBIM ITepHOJ BpeMEHHU C
3aracoM Ha HeCKOJIbKO JHel /171t OoJibIneli yBepeHHOCTH.
SHI/IJIEMI/II/I — TIpUMephl IUHAMHUYECKHUX BOJIH MHKPOKAaTacTpod,

PAaCIpOCTPaHSIIOLIUXCS 110 TTOBEPXHOCTH ryiaHeThl. K 3ToMy Tumy
sIBJIEHU TaK)Ke OTHOCSTCS ypaz2aHbl U 80€HHble CIMOAKHOBEHUS.

[lMHaMIueCcKye BOJIHBI — 3TO BOJIHBI, PACTIPOCTPaHSIOIINECS B CH-
cTeMax C JMHaMHYecKuM (HectaTHueckuM) paBHoBecueM. K Takum cu-
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CTeMaM OTHOCSTCSI, B UaCTHOCTH, CIeKTpalbHble 30HBI, CyO30HBI U
CTIeKTpajIbHbIe aHK/IABBI, a Takke BOOOIe r00ble JOKalbHBIE CITEK-
TpasibHble CUCTEMBI Ha I1aHeTe (OW3HECHI, COLMANbHbIE CHCTEMBI, Ma-
IIMHBI, MeXaHU3MBI U T.[.). Bce oHM HaxoAsT paBHOBeCHe U TIPOXOJST
yepe3 COCTOsIHME KaTacTpod B AUHAMUKe B3aUMOJENCTBUS APYT C py-
T'OM, BbI3BaHHOM BJIUSTHUEM CIEKTPabHOTO MepeKpaliiBaHusl.

Onudemuss — ofuH U3 npumepos. B Ipupose U3BecTHbI [Ba THUMA
LIETTHOM peakl[id — 3TO pa3MHOKeHHWe 00/Ie3HeTBOPHBIX MUKPOOOB
(60/1e3HETBOPHBIX BUPYCOB U GakTepuii) BO BpeMsl SIHMIEMHUH, a TAKKe
LierHast sifiepHasi peakiusi. B o6oux ciiyyasx 3TO — LIEMOYKU MHUKPO-
KaTacTpod CHHTe3a M pacriafia, paclpoCTPaHSIOIIMXCS B BUJe JAWHA-
MUUYECKHX BOJIH.

CKOpOCTb LIeITHO# peaklivy 3aBUCUT OT TUIIA KaTacTpO(bl U Cpefbl,
B KOTOPOM oHa nporcxoaut. Hanbosee ObICTpBIe M3 W3BeCTHBIX COOPOK
Tesla KaracTpogbl — 3TO Heyrpap/sieMas LelHas peakius pacrafa
siep ypaHa ¥ TPaHCYPAaHOBBIX 3JIEMEHTOB, NPUBOJSIIAS K S[EPHOMY
B3DBIBY, WIM HeyIpaB/sieMasl LiellHasi peakljUsi CHHTe3a sifiep JIETKUX
3/1EMEHTOB, TPUBOAsIIAsl K TepMOsiZIePHOMY B3pbIBY (CaMOMY MOILLHO-
MY M3 M3BECTHBIX THIOB KaTacTpod). B aTom ciyuae Tesa 066X 061-
TaTesie TJlaHeThl, TIOTABIINX B 30HY LIEMTHOM siIepHOUW peaklud B MO-
MEHT B3DPbIBa, [MOJHOCTBIO CJIUBAIOTCS C €IUHBIM TeJIOM 3TOM KaTacTpo-
(bl (BBDKUBIIINX He ObIBaeT).

Bose3HeTBOpHBIE MUKPOOBI (MUKPOOPraHW3MBbI), TaKue Kak 0o0sie3-
HETBOPHbIE BUPYChI W 0OaKTepuH, pPa3MHOXKAIOTCA B MU/UIMOHBI pa3
Me/|/IeHHee, YHUUTOXXasl “MaTepUHCKUN” OpraHusM, B KOTOPOM OHU
Pa3MHOJKAIOTCs1, B TeueHHe HeCKOJIBKUX JHeH Win fgaxe Hefenb. OpHa-
KO He BCSIKMM OpPraHu3M, 3apaKEHHBIN LIKBAJbHO Pa3MHOYKAIOIMMUCS
00J1e3HETBOPHBIMU OAKTEPUSMU UK BUPYCAMH, TIOTHOCTBIO C/IMBAETCst
C eJUHBIM TeJIOM 3MUJEeMHUU Kak KaTacTpodbl. Haubonbimii npoueHT
TIOJTHOTO CJIUSIHUSL TeJ 3apaKEHHBIX C TeJIoM KaTacTpodbl (60s1e3HN)
MMeeT MeCTO B C/Iyuae 3apakeHWsl XMBOTHBIX U UesioBeKa OakTepueit
Bacillus anthracis, koTopasi BeI3bIBaeT 60J/i€3HL, Ha3bIBAEMYIO CHOMP-
ckou s3Boi (Siberian plague wm anthrax). IIpu kuiieuHo dbopme cu-
OMpPCKOM $13BbI CMEPTHOCTh COCTaB/sieT TpuMepHo 50%, Torza Kak B
Clydae JIETOYHOW (opMBI 3TOH O0JIe3HY MK TIPU TIOPa>KeHWH TOJI0BHO-
ro Mo3ra (aHTPaKCHOTO MEHHHTUTa) CMepTHOCTh mpeBkiiaeT 90—95%
JaKe B CJlyyae OKa3aHUsl MeJWULMHCKOM momomy. Cxoxkasi CUTyaluu
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MeeT MECTO B CJIyyae 3apakeHUs HEKOTOPbIMU BHpyCaMH U3 ceMeii-
ctBa Filoviridae (¢unoBupycer), Takumu kak Ebolavirus u Marburg-
virus, KOTOpble BBI3bIBAIOT TI'eMMOpArdueckyr JMxopagky Ob6osa.
CMepTHOCTH Cpefiy 3apakéHHbIX gocturaet 50% B c/lyyae NpUMeHeHUs
KBa/TUGUIIMPOBAHHOW MeJULIMHCKOM MOMOIIU, TaKOW Kak MpUMeHeHHe
BakUyHbl TVSV-ZEBOV, u moxer npesslmiate 90% npu OTCYTCTBUU
MeJULIMHCKOW romoliu. [Iisi cpaBHeHUs, 0 JJaHHbIM BcemupHo#i opra-
HHU3al[UM 37paBOOXPaHeHHs CMEPTHOCThL B pe3yJbTaTe 3apakKeHus pas-
JIMYHBIMM LITaMMaMU KopoHaBupyca COVID-19 Bo Bpems maHgeMuu
2020-2021 rogos cocrasuna 3,4%. OfHAKO MPY 3apa)keHHH OOJIBIINH-
CTBOM BH/IOB 00JIe3HETBOPHBIX BHPYCOB M 0akTepuil MPOLIEHT CMepT-
Hocth He TmipeBbimaeT 0,01% paxke TpU OTCYTCTBUM MeJULIMHCKOM
romo1u. Tak, CMEPTHOCTb BC/IeZICTBHE OCI0KHEHWH OT 0OBIYHOTO BH-
pyca rpurra cocrasiset 7,5—23 Ha 100.000 3abonepmmx, T.e. 0,0075—
0,023%. 3TO 03HaUaeT, UTO TeJa TOJABJISAIONIET0 OOMBITMHCTBA 3apa-
JKEHHBIX JIMIIb YaCTUUHO WUHTEIPUPYIOTCS B Te/I0 KaTacTpo(bl, CBs3aH-
HOU C LIeTHOW peakLyell pa3MHOXKeHUs1 OOJIbIIMHCTBA BU/OB Oos1e3He-
TBODHBIX BUPYCOB /i1 OaKTepuii.

CriekTpaibHOe MPOTHO3UPOBaHKeE 000 3MHUAEMIUN U IeHCTBUS 10
CHWKEHUIO urc/ia UH(ULMPOBaHHBIX M YMEPIIUX OCYIIEeCTB/ISIIOTCS T10
C/efyrolieMy eJMHOMY CLieHapuIo.

JTtoboti BHj MUKPOOOB MMeeT CBOM YHHMKAJIbHBIM SHEPreTHUeCKHi
CIIeKTp: 3TO — YHHKaJIbHas 10C/efloBaTe/IbHOCTh YaCTOTHBIX MMUKOB U
BMaJ¥H, KOTOpasi XapaKTepeH TOJIbKO /s 3TOrO BH7Ia MUKPOOOB U
npezicTaBnisieT cOOO¥ 1eMOYKY SHEProcreKTPaabHOTO KO/, XPaHSIYI0
TIOJTHYH0 UH(OPMALIAI0 0 MUKPO0OaxX 3TOro Bu/a KaK MaTepPUabHBIX CO-
3panusx. VIHBIMK C/I0BamMH, I000M OTZAe/bHBIN BUPYC WK OakTepus,
Kak u yoboe Apyroe MaTepHajbHOe CO3[jaHHe, — 3TO MPOCTO UHPOp-
mayus, UCXOAHbIM KO/, HA OCHOBe KOTOPOM Halll MO3T CO3JaéT B HallleM
BOOOpa)kKeHWM BUPTYa/lbHYI0 KapTHHKY, M300pakalolyo “MaTeprasib-
HBII” HOCHTEJb 3TOM H(OPMALHH, T.e. 3TOT BUPYC WM OaKTepHIO Kak
“MaTepHasibHOe Teo”.

CurHasbl, IPpUXOJALIMEe OT ranakTH4eCKUX UCTOUHUKOB, CoJHLa 1
I/IaHeT, TakXke SB/SIOTCA L|ellOYKaMM 3HeprocrieKTpajbHOro Koja.
Mos3r, He Haxo[s aHa/JOrOB CUTHajaM B CBOEM CIIMCKe “MaTepuaslb-
HBIX” OOBEKTOB W SIBJIEHWM, UHTEPIPETUPYET MX KaK CBET, BUVMBIN
L{BET KOTOPOT0 WJEHTUUEH CIIeKTPaJbHOMY LIBeTy UX YaCTOTHOTO Mak-
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cuMmyMa. TeM He MeHee, He3aBUCHMO OT HalllerO MO3ra, Heprocrek-
TPaJIbHBIA KO/l STUX CUTHAJIOB C/IUBAETCS C SHEPrOCIIeKTPAaIbHBIM KO-
oM obuTaTesne raaHeThl (MPUEMHUKOB U3TyUeHHs), 3aCTaB/Iss UX BbI-
TIOJTHAATH JeMCTBYSI, OIMCAHUSI KOTOPBIX 3a/I00KeHBI B 3TOM KOJie.

Tak, B /ab0OpaTOpPHBIX YCJOBUSIX, WCIOMB3YysT MeToauKy Cepres
BenbxoBepa (1887-1943), mukpobuosiora, KoTopeiii B 1920-e romsl
OTKPBUI CBSI3b aKTUBHOCTH MHUKDPOOOB C COTHEUHON aKTUBHOCTBIO (CM.
ryaBy CIEKTPAJIBHOE MEPEKPAIIMBAHUE), MbI MOYKEM OTCJI€KHMBAaTh, KaK
MEHSIeTCsI aKTUBHOCTb CaMbIX Pa3HbIX 00/1e3HETBOPHBIX BUPYCOB U OaK-
Tepuil B 3aBUCHMOCTU OT B3aUMHBIX KOH(QUTypalyii rajakTHuecKHx
UCTOYHUKOB, Co/HLja U M/aHeT. B pe3y/nbTaTe Mbl M0y4aeM TOUHYIO
uHbOpMaIMI0 0 TOM, U3/yueHHe KaKoro MMeHHO MCTOYHWKA W He-
CKOJIbKAX DPa3HbIX MCTOUHMKOB CIEKTPaJbHOTO TepeKpalluBaHUs CO-
JIeP>KUT SHEpProCITeKTPaIbHBIA KO, C KOMaH/JOM Ha 3aIlyCK I[eTTHOM pe-
aKIIMU Pa3MHOXKEHHUSI KaX/Or0 KOHKPETHOro 00/Ie3HEeTBOPHOTO BUpyCa
Wi GaKTepuu.

[Hanee, Wcrionb3ys CIEKTPalbHYI0 KapTy I/IaHEeTbl, Mbl HaX0OAWUM
CTIeKTpa/IbHYI0 30HY, Cy030HY W/IM CHeKTpaJbHbIM aHK/IaB TOTO JKe
CITeKTPaJIbHOTO 1IBETa, T.e. TaKy0 00/1aCTh WK HECKOJIBKO 0bs1acTeil Ha
T/TaHeTe, TZie BO3MOXKEH CIeKTPaJbHBIA Pe30HAaHC TaKOW KOMaHZBI U
MECTHOCTU. 3aTeM, Ha OCHOBE PacIIMCaAHUs CIIeKTPaJbHOTO IepeKpariy-
BaHMsI TUIaHeTHI, Mbl OTIpeiesisieM WHTepBajl BpeMeHH, B TeueHHe KOTO-
POro OXXWUZAeTCS 3TOT CIIeKTpa/IbHbIM pe30HaHC, T.e. UHTepBal BpeMeH!
SMU/IEMUH, BbI3bIBaeMOM LIEMTHOW peaKliell pa3MHOXKeHHsI 3TOTO BUPY-
ca wm bakTepuu.

COTpPYyZIHUKH TPa)KZAHCKOW U BOEHHOM SIHIEMHOJIOTHUECKIX
c1yx0b, vMesi B CBOEM pacropsvKeHWM 3TU [JAHHBIE, MOTYT 3apaHee,
OCO3HAHHO U He CIIella OLeNUTh U MOJHOCTBIO U30/MPOBaTh Ovar Wiu
ouaru oXXuZaeMoi sMuzieMuH, a TakKe 3BaKylpoBaTh OTTY/ja BCE Hace-
JieHVe Ha BpeMs TeueHUsl STUAEMUM, BbIUMC/IEHHOe B COOTBETCTBUH C
pacrvcaHleM CreKTpaJbHOrO TepeKpallliBaHus IJlaHeThbl. 3aTeM, Kak
TOJBKO B/MSIHUE 3THX WUCTOUHWKOB CTIEKTPAJbHOTO ITepeKpalIuBaHUsI
npekpaiaetcs (MX KoHGUrypaiysi Ha Hebe pacrafiaeTcst U3-3a Ux JBU-
JKeHHUsT OTHOCHUTEJILHO JIPYT Jpyra), MpeKpaliaeTcst U CUTHAJ, CoJepiKa-
U KOMaHJy Ha 3aIyCK pa3MHOKeHHs BUpyCa WIH OaKTepuH, BbI3bI-
BaOLIUX 3Ty SMUAEMHI0. JNUAeMusi 3akaHuuBaeTcs. ['pakgaHCKUid 1
BOEHHBIH 3MUAEMH0/IOTUUeCKU TIepCOHAT MOXKeT MPUCTYIUTD K Jle3aK-
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THUBaLMM 30HBI SMHUJEMUM, a 3aTeM BepHYTb 3BaKyHMPOBaHHOe Hacejie-
HUe B UX JJOMa.

OmnuicaHHbIe BBIMIE €HCTBUSI COKPATAT PETHOHBI MHUAEMHUM [0 He-
OO/BIIMX YyYaCTKOB TEPBUYHOTO Pa3MHOXKEHHUsI MAaTOTEHHBIX BHUPYCOB
Wi OakTepuil U, TakuM 00pa3oM, IpeAOTBPATAT pPaclpoCTpaHeHHe
BOJIH 3MU/IEMUI TI0 BCel IJlaHeTe, UTO TIPUBEAET K CHIDKEHUIO YMcjia
MH(ULMPOBAHHBIX U CMepPTell B ThICSUM pas.

PATAH U BOEHHOE CTOJIKHOBEHME SIBJISTIOTCSI LIETIOUKAaMH MUKPO-

KaTacTpod, KOTOpBIe MTPOUCXOJAT 10 CXOXKUM CLieHapHysiM U pac-
MIPOCTPAHSIIOTCS M0 TOBEPXHOCTH IUIaHeThl B BHUe AWHAMUYeCKHX
BOJIH, BOBJIeKasi B COOPKY Tesl MUKPOKaTacTpo¢ Ha CBOEM IMyTH BCE HO-
BbIX U HOBBIX YYaCTHUKOB.

BoenHoe cmosnkHO8eHUe TIpeficTaBisieT COOOM LIETIOUKY aHTPOIIO-
TeHHBIX MHUKPOKATacTpod, KOTOpbIe TPOUCXOAAT C OONBIIMHCTBOM
YUaCTHHUKOB BOEHHBIX JeMCTBUN U PaCIIPOCTPAHSIIOTCS 110 TIOBEPXHOCTH
TI/IaHeThl B BU/e AUHAMUUYeCKOM BOJIHEI ITepeMelieHusI [10JI0Ckl COTIPH-
KOCHOBEHHUSI BOIOIOIIMX apMuM (pUQPOHTOBOM MO/IOCH], IIMPHHA KOTO-
poii 06b1uHO coctaBsgeT 50 —100 Kkm).

YpaeaH siBrisieTCs LEMOYKOW TIPUPOAHBIX MUKpPOKaTacTpod, rpouc-
XOZSAIINX C Hace/leHWEeM, a TaKKe TPUPOJHBIMA U aHTPOIOT€HHBIMU
cpeiaMu BJIOJIb T10JIOCHI TIepeMellieHus] yparaHa (JUHaMU4eCKOUM BOJIHBI
MHUKpoKatacTpod). OiHaKo yparaH, Jjake TakoW Kak Benmkuii yparan
1780 roga (Takke u3BecTHbIN Kak yparaH CaH-KanukcTo), riporie it
mo ¢ 10 mo 16 okTsi6ps 1780 roga mo MabiM AHTHIBCKUM OCTPOBaM
Kapubckoro Mopsi (Camblif MOIIHBINA U3 3aUKCAPOBAHHBIX yparaHoB),
HEeCOITOCTaBUM T10 MacIiTabaM pa3pyIleHHH U KepTB C MOJTHOMACIITa0-
HOU BOIHOIA.

Kak B ciyuae Kak yparaHa, Tak 1 BOEHHOTO CTOJIKHOBEHMsI, yuacT-
HUKH (3/1eMeHTbl) MUKPOKaTacTpod, MPOUCXOSIIMX B/IO/b MapLIpyTa
repeMelreHus: AMHAMUUeCKOU BOJTHBI KaTaCTPO(bl — 3TO:

— TIIoCTpajaBlilee Hace/leHHe — yOUTEIe, yMepIIe OT paH, MoJy-

yrBIIMe GU3NYecKre paHeHHs U IICUXO0JIOTMUeCKHe TPAaBMBI;

— 3aTPOHYThIE 3JIEMEHTHl TPUPOJAHBIX W AHTPOTIOTEHHBIX Cpef

T/IaHeThbl, TAaKUX KakK JaHAImadT, pacTUTeNbHBIA MUD, >KUBOT-
HBIN MUD, Ky/bTYpHasi, (priHaHCOBasi U TIPOMBILIIEHHAs! CpeJbl,
TIOJTHOCTBIO YHUUTO)KEHHbIE WM YaCTUUHO pa3pylleHHbie B
pe3y/bTare yparaHa Wik BOEHHBIX JAeHCTBUI.
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CoOTBETCTBEHHO, TOMBKO TOT OOBEKT B TO/I0CE yparaHa WM Ha
T0JIe BOEHHBIX JeHCTBHUI CTaHET YaCThIO Te/la KaKOW-TMb0 MUKpOKaTa-
cTpodBl, SHEPreTUYeCKUi CTIeKTP KOTOPOTO MMeeT T'eHepabHBIN CIek-
TPaJIbHbIH 1|BET, CXOKUI1 C TeHepa/bHbIM CIeKTpajbHbIM LIBETOM 3TOr0
yparaHa Wid JIMHAM (poHTa BOWHBEL. Ec/iu coBmajeHue 3TUX CIiek-
TPaJIbHBIX LIBETOB TIOJTHOE, TO TeJI0 AAHHOTO 00BEKTAa MOTHOCTLIO UHTE-
rpUpyeTcsl B Te0 MUKPOKAaTacTpO(bl Ha MyTH yparaHa WM BOEHHBIX
JIelicTBUid. B TakoMm ciydae Teso oOBeKTa TOJHOCTBIO pa3pyIIaeTcs,
TipeKpaljasi CBor 0ObIUHbIe PYHKIUHK: eC/I 3TO — YeJI0BeK, TO OH YMH-
paeT (HemMe//IeHHO WM BIOC/eCTBUX OT MOJyYeHHbIX paHeHuit). [1pu
YaCTUYHOM COBTIAJIEHUY CIeKTPalbHBIX 1[BETOB TeJI0 0OBEKTa MOBpeX-
JaeTcs, HO caM OOBeKT Kak Iie/loe He pa3pyllaeTcs, a TPOAOJ/DKaeT
(yHKLMOHUPOBATH TOC/Ie 3TOW MUKPOKaTacTpodbl: ec/iv 3TO — ueso-
BeK, OH I0JIyyaeT pPaHeHue, Moc/ie KOTOPOro BbI3/l0paB/IUBaeT.

VHaue roBopsi, ec/ii reHepasbHblil CIIeKTPa/IbHbIN LIBET SHEPreTU-
YeCcKoro CreKTpa Kakoro-To uejioBeKa He COOTBETCTBYeT reHepa/lbHOMY
CIIeKTpa/bHOMY LiBeTy KOHKPETHOI'O yparaHa WM BOEHHOI'O CTOJIKHO-
BEHMs, TO 3TOT Ue/lIOBeK He IMOCTpafiaeT, Jake eC/IU IONafAeT B LieHTp
3TOTO yparaHa WM TIOJisi CPaKeHHsl. JTo, Kasajoch OB, 3BYUMT Mapa-
JOKCAbHO C 0OBIYHOM OBITOBOM TOUKH 3peHus. TeM He MeHee, ICTOPYS
3HaeT C/iyuyau, Haripumep, U3 uctopuu [lepBoit MUPOBOI BOiHBI U BTO-
POl MMpOBOM BOWMHBI, KOT/la HEKOTOpble M3 COJJAT, CIY)KUBIIUX B
MEeXOTHBIX MM0JKaX, aKTUBHO yYaCTBOBABLIMX B BOEHHBIX AeHCTBUSIX U
TOHECIINX TsDKENMble MoTepu (TexXoTa HecéT Hanbosiee MHOTOUMC/IEH-
Hble TIOTePU), 3a BCe TO/bI BOWHBI He TMOJYYU/IU HU e[JMHOTO paHeHHsl.
'eHepanbHBIA CrIEKTpa/bHBIA L[BET SHEPreTUUecKOro CIeKTpa TaKoro
coJilaTa COBEpLIEHHO He COBIajaeT C reHepajbHbIM CIEKTpaibHbIM
1|BETOM HU OJHOI'0 W3 CpakeHWH, B KOTOPBIX OH y4aCTBOBa/, ¥, TAKUM
obpa3om, He MomajaeT C HUMH B CIIeKTpa/lbHBINA pe3oHaHC. B pesyrnbra-
Te, TeJIO 3TOT0 COJIAiaTa He CTaso YacThbIO Tejla HU OJHOM U3 MHOXKeCTBa
MUKPOKaTacTpo(, CIYUMBILMXCS C €r0 TOBAapHILAMH IO OPYXXHIO, TO-
MaBIIMMKA B OFHY C HUM KDOBaBYyIO KPYyroBepTb Ha Tose 0os. Takoe
CiTydyaeTcsi pefko (UM3-3a CIIEKTPaJbHOTO pa3HO00pa3usi BOEHHBIX Cpa-
JKeHWI), HO, TeM He MeHee, TaKve C/ydad UMEIOT MecTO U 3aMKCHpO-
BaHbl B UCTOpUM BOMH 20-ro Beka. Celfuac Mbl TIOHMMaeM, UTO 3TO He
“cmygaliHOCTB” WM “BOJII TIPOBUZEHUS”, a HAy4yHO OOBSICHUMOe (Ha
OCHOBe 3HaHUS 00 JHEPreTHUeCKUX CITEKTPaXx) siBJIeHHe TPUPOARI.
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B cBfsi31 C 3TUM BO3MOXXHBI HE TOJIbKO CIIeKTpaibHOe MPOrHO3UpO-
BaHWe yparaHoB U BOEHHBIX CTOJIKHOBEHWI, HO ¥ MephI TI0 CHYKEHUIO
YHCIa pa3pylieHu U KepTs.

Tak, WCTmoOnb3ysl pacnvcaHye CIIeKTPalbHOTO IlepeKpalliuBaHus
TIaHeThl U yueOHUK BCEMUPHOW WCTOPHH, MBI MOXKEM HalTH COOTBET-
CTBUE BOEHHBIX CTOJKHOBEHUH W CTUXUHHBIX Oe[NCTBUH crieruduue-
CKUM B3aMIMHBIM KOH(MUTYpalysiM TajlaKTHUeCKUX WCTOUYHUKOB CIIeK-
TpasbHOTO TiepeKpanmBanus, CosHLA U TviadeT. [Ipy 3TOM faThl BCeX
cobbITHit Mocie 4 okTsa0Opss 1582 roza, Korja ObUT TIPUHSAT TPUTOPH-
AHCKUI KajleH/1aphb, I0/DKHBI ObITh TIepecurTaHbl Ha JJaThl FOJITMAHCKOTO
KaneHjaps, OOIIeNPUHATOr0 B aCTPOHOMUYeCKUx 3¢demepuzax. B pe-
3y/ibTaTe Mbl MOXKEM YCTaHOBUTH CIIEKTPA/IbHYI0 LIBETHOCTb KaXKAO0TO
13 BOEHHBIX CTOJKHOBEHU W CTUXWUMHBLIX O€JICTBUM, T.e. YCTaHOBUTH,
W3yueHre KaKOTO WCTOYHHKA WM HeCKOJBKUX PasHBIX HWCTOUHHKOB
CTIeKTPAJIbHOTO MePeKPAaIlBaHuUs COAEPKUT SHEPrOCIIeKTPaIbHBINA KO/
C KOMaH/IOM Ha 3arycK 1[eTTHOM peakiuyd MUKPOKATacTpod KaXKoro us3
3THUX BOEHHBIX CTOJIKHOBEHUH U CTUXUHHBIX Oe/JCTBUIA.

3aTteM, KaK TOJILKO “CIIEKTpa/bHBIN 6GapoMeTp TOrobl” B MUPOBOM
MOJIMTUKE TeKYILero BpPeMeHW TIIOKa3biBaeT Ha CXOXKYH CUTYaLHIo,
TIpe/IBEeIIalOIyI0 BOEHHOEe CTO/TIKHOBEHHeE, TIPAaBUTEeIbCTBA CTPaH, HaXx0-
[SILIMXCA HAa TPAaHd BOEHHOTO KOH(JIMKTA, JO/DKHBI ObITh MpOUH(OpP-
MMPOBaHbl 0 HEOOXOJUMOCTH CPOYHO U3MEHWTh CO3[JABLIYIOCS CIIeK-
TPaZbHYI0 CUTYaLMI0 U O TeX UyJOBHUIIHBIX IOC/e[CTBUSIX, KOTODbIE
TPOU30MAYT B pe3y/bTaTe CIIeKTPAJbHOIO Pe30HaHCa, ec/ii 3TOro He
cenathb. TaKyr0 MUCCHIO MOTYT OCYILECTBJ/ISTE MMOC/BI 0 0COOBIM TI0-
PYUeHUsIM, HarpaBJieHHbIe TIPAaBUTeIbCTBAMU CTPaH-THAEPOB MHUPOBO-
ro nporpecca umi Opranu3zaiedt O0berHEHHBIX Haruii. Mepamu 110
JIMKBUJALIMK OTIACHOCTU CTIeKTPaIbHOTO Pe30HaHCa MOT'YT ObITh:

— CIeKTpalbHOe M3MeHeHHe 3KOHOMUK IPOTHBOCTOSILUX CTpaH

WU TIPAaBUTEIbCTBAMU 3THUX CTPaH, WIH, eC/IU 3TH MpaBUTE/b-
CTBa He MOTYT KOHTPOJIMPOBATh CUTYaLUI0, C TIOMOLbI0 BHeIlI-
HEro yripaBjeHus 1o/ ManaaToM O6bearHEHHBIX Harumid;

— 9BaKyalus TeX Hal[MOHA/IbHBIX WA KY/IbTYPHBIX OOILIMH W3
CTIeKTPabHO-HeyCTOMUMBLIX PalioHOB, I/le UX IPUCYTCTBUE CO-
3[aéT yrpo3y CHeKTpanbHOTO pe3oHaHca (Bo u3bekaHue mocie-
JYIOLLETO TeHOLUAA);

— ¥ TaK Jjajiee ¥ TOMY Io/j00HOe.
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[HeTtanbHoe U3yvyeHUe BCEMUPHOM UCTOPUU C LieJIbK0 TIOMCKA CIeK-
TPaJIbHBIX Pe30HAHCOB, MPUBEALIMX K BOEHHBIM CTOJTKHOBEHUSIM U CTU-
XUHHBIM OE/ICTBUSIM B TIPOLIIOM, MO3BOJIUT 3apaHee MPOTHO3UPOBAaTh
TaKKe aHTPOIOTeHHbIe U TPUPOAHbBIE KaTacTpodel B OyayieM (B COOT-
BeTCTBUU C paclMCaHKEM CIIeKTPaJbHOIO NepeKpallluBaHUs I/IaHeThbl).
HetanbHast pa3paboTKa Mepeurc/ieHHbIX BBIIE Mep I10 TpeoTBpalie-
HUIO TaKMX CIeKTpa/bHbIX Pe30HAHCOB I103BO/IAT 3HAUYUTE/ILHO COKpa-
TUTh KOJIMUECTBO BOEHHBIX CTOJIKHOBeHWUM. “Principiis obsta” — Mbl
BCer/ia J0/DKHbI IOMHUTh 3Ty IOCT0BULYY paZiy 3alllUThbl Ye/i0BeYecKoi
LIMBWIM3aL[UM U IIporpecca.

MEKTPAJTbHBIV KOHTPOJIb SIBJISIETCS T7IaBHBIM CTaOWUIU3UPYIOLM

(akTOpOM, B TOM UMCJ/e, B [IOJIMTUKE U SKOHOMUKe. V13 BhILLIETIpU-
Be/IEHHBIX ITPYMEPOB BUJHO, UTO JJIs1 TOTO, YTOOBI KAaKOW-TO 0OBEKT He
CTajI 4yacThIO Tejla KaTacTpodbl, He0OXOJUMO U JOCTaTOYHO, UYTOOBI €ro
reHepasibHbIM CHeKTpasbHbIM LBeT He COBMaJal C reHepasbHbIM CIIeK-
TpasIbHbIM L[BETOM Tejia KatacTpodbl. Takum o6pa3oM, OCHOBHas 3a/a-
ya CHeKTpajbHOr0 KOHTPOJIsi — MPOrHO3MPOBaTh MOHOXPOMAaTUUHOCTh
SHepreTHYecKUX CIEeKTPOB Y3JI0B U JeTasneil MexXaHU3MOB C reHepasb-
HBIM CITEKTPa/IbHBIM IIBETOM MX MECTHOCTH U BPEMEHH U, TaKuM obpa-
30M, 3apaHee TIPeJNPUHATE HEOOXOJWMble MepHI [Jisl YMeHBIIeHHUs
HEeTaTUBHBIX MTOC/eCTBUM IPSAYIIMX KaTacTpod.

AHaNOruuHy0 poJib UrpaeT CHeKTPaibHbI KOHTPOJIb B OOILECTRe.
MoOHOHAIMOHA/IBHOE WM MOHOKYJ/IbTYPHOE OOILeCTBO CIEKTPanbHO
HEeXXI3HeCr1oco0Ho. JItoOble TOMBITKU CO37aTh Takoe obmjectBo (To0-
CrlefiHsAS Takasi TIonbITKa Obuta mpearprasTa B 1930-e rozer B 'epma-
HHU) TIPUBOJAT K MOHOXPOMAaTUUHOCTH €ro SHepreTUUecKoro CIeKkTpa,
TI0C/Ie Yero OCTaéTcsl XJaTb Helo/roe BpeMs [0 HAaCTYIUIeHus: OJi-
JKallllero NpoMe)XyTKa BpeMeHH TakKoro Ke TeHepajbHOIO0 CreKTpaslb-
HOrO 1jBeTa, B TeueHHWe KOTOPOrO 3Ta CTpaHa M HapoJ, CTaHOBATCH
YyacThlo Tesna Karactpodsl. VIMeHHO 3TO mpousomio ¢ I'epmaHueil B
ceHTsiope 1939-ro roza, Korja cTapToBaja IielHasi peaklys COOBITHH,
KOTOpasi TIpuBeJia BCIO ['epmaHuio ¢ eé 00IIeCTBOM, MOHOXPOMHU3UPO-
BaHHBLIM HaIKCTaMH, K KatacTpode 1945-ro roja.

B To ke Bpemsi, CrieKTpasbHOe pa3HooOpasue I0/DKHO 0boraiiath
JHEpreTHYeCKUi CIIeKTp OOIIecTBa, a He TpeBpaliaTh MY3bIKaIbHYIO
TapMOHHIO ero YaCTOTHBIX NMMKOB M BIIA/IMH B KaKO(QOHHIO O0OBIYHOTO
myMa. OTO — Takke 3a/la4a CIIeKTPa/bHOI0 KOHTPOJISL.

MMPOI'HO3MPOBAHUE KATACTPO® 229



CrycoK MpUMepoB MPUPOJHBIX U aHTPOIOTeHHbIX KaTacTpod MOXK-
HO TIPOZI0/KaTh OUeHb Aoiro. TeM He MeHee, OCHOBBI CNeKMpAabHO20
NPOCHO3UPOBAHUSI Kamacmpog BIIOJIHe TIOHSTHBI WICXOAs W3 BhILIe-
repeuync/ieHHbIX IPUMEepOB.

COBYIO OITACHOCTbD /IS IIUBWIN3ALIVIY TIPe/ICTaB/ISIOT L{e[IOYKU

HapacTarollero yuc/ia MpUpPOJHbIX U aHTPOIIOTeHHBIX KaTacTpoo,
TIPOUCXOJALIUX BO BpeMsi Tiepexofia OT OJHON “CrieKTpasbHOM 3pbl” B
ZIPYTyI0, KOr/Zia MPOUCXOJUT TOTa/JbHOE CIeKTpasjbHOe MepeKpaiivBa-
HUe TulaHeThl. B HacTosiillee BpeMs Hallla 1ylaHeTa, [ABUrasicb BMeCTe CO
Bceil ConHeuHoU cucteMoili B ['anakTuke, repecekaeT TPaHULy MeXIY
JIBYMSI coceJHUMH U3 12-TH (QyHaMeHTa/IbHbIX CIIeKTPalbHbIX CEKTO-
POB rajiakTH4eckux cpej; (CEKTOPOB 3KIMUINTHKK), UHJUKAaTOPOM Iiepe-
MellleHHsI 110 KOTOPBIM SIB/IsieTCsI TpeLieccusi 3eMHOM ocu. Tak Kak 3eM-
Hasi OChb COBepIllaeT MpeLeCcCUI0 M0 KPYry cpeau 3Bé3x 3a 25.765 ner
(npeliecCHOHHBIN 3BE3HBIN T'OM), TO TIPOZO/DKUTENHLHOCTD JIBUXKEHHS
yepe3 KaKAbIi U3 12-TH CIIeKTPa/bHbIX CEKTOPOB SK/IUNTUKH, COCTaB-
qisieT 25.765/12 = 2.147 net (LUBETHOCTh Ka)KJOTO KasleH/JapHOTo MecCsi-
Lla MEHSIeTCSI C 3THUM JKe TIepUoJoM, CM. Bhbile). Tak, B TeyeHHe Mpo-
LIeIIUX MPUMEPHO ABYX TBICSU JIeT TOUKA BeCEHHEro paBHOZEHCTBUS
npetidoBana mo co3Be3auio Pri6. Celiuac oHa mepexouT B CO3Be3ue
Bogosesi. TlosTomy TO, uTO celiuac MPOMCXOAUT C Halllel IJlaHETOMH,
Ha3bIBAeTCs MIEPEX0ZIOM 13 3pbl Pbib B 3py Bodoses.

dusnueckas TpaHUlla MeXJY CIeKTpalbHbIMA CeKTOpaMM Kak
rajlakTU4eCKUMH Cpe/laMHi, UMEIOIIMMHU pa3Hyl CIeKTpajbHYHO LIBeT-
HOCTb, pasMbiTa. [103TOMY TipoliecC mepexoja M3 OJHOTO CreKTpasb-
HOT'O CEeKTopa B [Jpyroil U, COOTBETCTBEHHO, CIIeKTpabHOEe MepeKpariu-
BaHUe IIJIaHeThl I0 COCTOSIHMSI CIIEKTPaJbHOIO paBHOBECHS C HOBOM
rajlakTU4ecKoi cpefjod, POMCXOJUT He MTHOBEHHO, a B TeueHHe He-
CKOJIbKUX [JIeCSTKOB JIeT, @ MHOT/Ia — HEeCKOJIbKUX CTOeTHUH.

Co0bITHSI, TTPOUCXOAAIINE HA TUIAHEeTe B TPOLIECCE eé TOTaTbHOTO
CTeKTpasbHOTO TiepeKpalluBaHusl, SIBJISIOTCS Pe3y/JbTaTOM CIIeKTpasib-
HOTO Mepepacrpe/ie/ieHUsi 9HePriuM Ha TjlaHeTe B COOTBETCTBUM C 3aKO-
HOM COXpaHeHHUsl SHepruy, BbIpa)KeHHBIM B BHJle 3aKOHA TePPUTODPUH.
OTH COOBITHSI 3aBUCAT OT I'eHepaJIbHOrO CIEKTPaTbHOTO L[BETa HOBOH
raJakTH4eCcKOM cpefibl, a TAK)Ke OT LIBETHOCTH CTeKTPa/IbHBIX 30H I/Ia-
HeThbl, Cy030H, CrIeKTpasbHBIX aHK/IaBOB U UX “o0uTaresneii”.

Tak, rajakTUyecKasi Cpefia B ChekmpaabHOM cekmope Pbi6, B KOTO-
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pOM Hallla TlaHeTa [BWrajach B TeueHHWe MpebIAYLINX ABYX ThICSY
JIeT, UMeeT 3HepreTUUecKud CIreKTp, MaKCUMyMbl KOTOPOT'O CTPYMMU-
pOBaHbI B 00/1ee HU3KOUaCTOTHOM JIMaria3oHe, UeM MaKCUMYyMBI SHepre-
TUYECKOI0 CIleKTpa ranaakTU4ecKOW Cpefibl B CNeKmMpaabHOM CeKmope
Bodoses, B KOTOPBIM BXOUT Hallla [1/1aHeTa.

B ycioBHBIX 1jBeTaX, 3T0 — Mepexo/] U3 rajakTHuecKou cpesibl Gpu-
0JIETOBOT'O CHEKTPAIbHOrO 1jBeTa B rajJakKTUUeCcKylo Cpefly, CIeKTpasb-
HBIM L[BET KOTOPOWM — cHpeHeBbIi. CupeHeBbli ((pUOIeTOBO-KPaCHBII)
LIBET Ha LBETOBOM Kpyre SIB/SIETCSI I1ePeXOJHBIM OT (DHOJIeTOBOTO
(camoro BBICOKOYACTOTHOIO) LjBeTa OJHOIO CIEKTPaJbHOIO Auaria3’oHa
K KpacHOMY (CaMOMY HHM3KOYaCTOTHOMY) L[BeTY Jpyroro, 6osee BbICO-
KOUaCTOTHOTO fiuaria3oHa. TakuM obpa3oMm, Tpu Tiepexojie U3 CceKTopa
Prib B cekTop Bogonest Haila TulaHeTa BXOAUT B 00JIaCTh TraslakTH-
YecKoU cpesibl 6osiee BEICOKOYACTOTHOTO CIIEKTPAbHOTO [UAra30Ha, B
pe3yJ/bTaTe Uero YacTOThl 3HeprooOMeHOB Ha I/laHeTe BO3PACTaloT.

Bo Bpems niepexofia U3 cektopa Prib B cekTop Bojoses, B COOTBeT-
CTBUM C T'eHepa/bHbIM CIIeKTpaJbHBIM L[BETOM HOBOM TasakTHuecKoi
cpelibl U CIeKTpa/JbHbIMK LIBeTaMU OCHOBHBIX CTeKTpa/bHbIX 30H Ha-
1Iel TIaHeThl, BK/IOUasi CrieKTpasibHble 1[BeTa MPUPOJHBIX U aHTPOIIO-
TeHHbIX cpej (MHIYCTpUaIbHO-TeXHUUECKUX, KYJbTYPHbBIX, peInru-
03HBIX CpeJ| U T.[.), O>KUAAIOTCS CJIeAYIOLHe KPYITHbIe COOBITUS:

1. HapacraHue umc/ia IpUPOAHBIX KaTacTpod, CBSA3aHHBIX C KaTa-
cTpoduueckoit peakijyell TeKTOHUUECKO-0Ca/JOYHbIX MTOPOJ, Ha
CTieKTpasibHOe TepeKpalllvBaHue ra30BbIX Cpejl TlaHeThl (13-3a
Me/lJIEHHOT O SHeprooOMeHa B MHHepasax):

— HapacTaHue 4uc/ia U3Bep)KeHUM BY/JIKaHOB M 3eMJeTpsice-
HUY pa3/IMYHON MarHUTY/IbI BOJb “JTUHUN CTIEeKTPa/IbHbIX
pasnioMOB”, pa3fesIoIUX HEKOTOpble CIeKTpa/bHble
30HBI ¥ Cy030HBI I7IaHETHI, 8 TAK)KE BbI3BaHHbLIE MU LIyHa-
MU (eC/id 3TO — T0/IBOAHBIE 3eM/IeTPsiCeHus);

— TyYMaHUTapHble Oe[CTBUS, BBI3BAaHHBLIE BY/JIKAHUYECKAMU
W3BEP)KEHUsIMH, TOZ00HbIE TIPpepBaHHOMY aBHUaCOOOIIe-
HUKO C 15 anpesns no 24 mas 2010 roza B EBpore u3-3a
mieiida rervia, UCXOASAIIEr0 OT U3BepraBllerocs By/aKaHa
Sitsadbarnatiokyaab B ViciaHguu, HO B HAMHOTO 0OJTBIIAX
MacinTabax H3-3a YBeJMUEHUs YaCTOThl BYJKAHUYECKUX
W3BEp)KeHUil 110 BCeMYy MHUDY;
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— TyMaHUTapHble OeJCTBUS, BLI3BAHHBIE 3eMJIETPSICEHUSIMU U
1lyHaMH, 1mo100HbIe THOeH 300 ThICSY Ye/IOBEK B Pe3yiib-
TaTe I[yHamMH 26 mekabps 2004 roga u3-3a MOABOZHOTO
3eMJIeTpsiceHust Maruutyqou 9,1-9,3 6anna B HaUCKOM
OKeaHe, HO B HaMHOTr0 0o/bIIMX MaciuTabax M3-3a yBeJsH-
YyeHUsI Ymcsia 3eMJIeTPSICeHUH 1 LIyHaMU T10 BCEMY MUDY;

2. Hapacranue uncna c6oeB 1 iepe6oeB B paboTe COBpeMeHHBIX

JIEKTPOHHBIX CHUCTEM VTIpaB/IeHWs W KOMMYHHKALUU W3-3a
CBEPXMOLIHBIX BCIJIECKOB COJTHEUHOM aKTMBHOCTH U, Kak
C/le/ICTBUe, CBEPXMOILHBIX T'€OMAarHUTHBIX LITOPMOB, MOZ00-
HBIX KappUHITOHCKOMY coObITHrO 1859 roga — camoli morg-
HOU 3aperucTpPUPOBAHHON T'eOMAarHUTHON OypH, BbI3BaHHOM
CBEPXMOILIHBIM BEIOPOCOM KOPOHATLHOTO BEIIeCTBa C IOBEPX-

Hocty CofHI]a ¥ BbI3BaBIIEM OTKAa3 TeslerpadHbBIX CHUCTEM U

0aHKOBCKHX TepeBo/IoB 10 Bceli EBporte n CeBepHOIT AMepu-

Ke. B pe3ynbTare cepuy TakUX COOBITHI MbI OXKU/]AEM:

— MaccoBble c6ou 1 repebor B GAHKOBCKUX OTeparysx;

— TIPOMBIIIJIEHHBIE KaTaCTPOdbl, TAK KaK COBPEMEHHbBIE CH-
CTeMbI YTIpaB/IeHWs TPOU3BOJICTBOM OCHOBAHBI Ha 3JIeK-
TPOHUKE U YSI3BUMBI B (Jydae CBEPXMOI[HBIX COTHEUHBIX
BCIIBIIIIEK, TOJ00HBIX KAPPUHTTOHCKOMY COOBITHIO;

— TryMaHuTapHble Oe/ICTBUSI, TaKKE KaK MepepbiBbl B CHabXe-
HUU 3/IeKTPUUECTBOM, Ta30M, BOZOU U T.I1., IPOUCXOJSIIe
W3-3a YA3BUMOCTHM 3JIEKTPOHHBIX CHCTEM VIIpaB/IEHUS B
CJTyyae CBEPXMOITHBIX COTHEUHBIX BCTIBIIIEK;

. VI3MeHeHus1 TeppUTOpHWI BAMSHWS MHUPOBBIX PeJIUTUN B COOT-

BeTCTBUM C WX CIEKTPAJbHLIMU I[BETaMH U TeHepaJbHbIM
CreKTpaabHbIM 1[BETOM HOBOMU rajakTUueCKou cpeibl;

. NI3ameHeHus B MPIpOBOfI 3KOHOMUKE B COOTBETCTBHUH C M3MEHe-

HUEM TepPPUTOPUM OCHOBHBIX CIEKTPa/JbHBIX 30H IJIaHETHl B

pe3y/bTaTe UX CIEeKTPaJbHOTO MepeKpallvBaHus MO/, BO3Jei-

CTBMEM HOBOM rajlakTUUeCcKoW cpefpbl:

— KOJIJIaTIC COBPEMEHHOM CHCTeMbl MUPOBOM KOHOMWKH, B
TOM UMCJie, MUDOBOM (PYHAHCOBOM CHUCTEMBI;

— BO3pOXK/leHHe MHPOBOM SKOHOMUKU KaK CHCTEeMBl, 3aM-
KHYTOM Ha WCI0/Ib30BaHHe TOJIBKO 3KOJIOTHUECKH YUCTHIX,
0e30TXOIHBIX TeXHOJIOT U,
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5. Kak pe3ysibTaTr BhILIEONHCAHHOTO 3MeHEeHNsI MUPOBOM 3KOHO-
MUKW ¥ (PUHAHCOBOM CUCTEMBI:

— TpekpairieHre (GHUHAHCOBOW W TeXHOJOTMUECKOW MOMOIIIH,
KOTOpasi paHee OKa3biBajach C1abOpa3BUTHIM CTPaHAM Ha
BCEM MpoTsKeHnH 20-Tro Beka;

— 9SKOHOMHYeCKUMH, KyJIbTYPHBIM M T'yMaHWUTapHBIA KOJIIArC
B (y1abOpa3BUTBHIX CTpaHax, COMPOBOXKAFOLIUIACS JIOKa/lb-
HBIMH BOEHHBLIMU KOH(JIMKTaMM Ha TIOUBe KYJIbTYPHBIX
Pa3/IMuMii, STHUUEeCKUX U PeTMTUO3HbIX TIPOTHBOPeUni;

6. Cepus maHJeMu, Kax/asl 1oc/ieytoliasi U3 KOTOPbIX COMpO-
BOXK/]AeTCSI 3HAUUTENBEHO OOJBIIMM YHC/IOM UHOHULIMPOBAaHHBIX
¥ yMepILUUX — BCEMUPHBIX 3MHJEeMUl, KOTOPble 0XBaThIBAIOT
BCe CTpaHbl U KOHTHHEHTHI IIaHeThl (mavénpio — Bech Ha-
POZ) M afanTHPYIOT SHEPreTUUeCKHe CIIeKTPHI W Tesla BBI30-
DOBEBILINX JIFOZIel K TeHepalbHOMY CIIeKTPaJbHOMY L[BETY HO-
BOM rajlakTHYeCcKou cpe/ibl:

— 3Ta cepusi NaHJeMUI He3HaUUTe/bHO COKPaTUT HaceseHue
Pa3BUTBIX CTPaH, UTO OyJET COMPOBOXKAATHCSA BEIPAOOTKOM
KOJJIEKTUBHOTO MMMYHUTETa W 3HauMTebHBIM yBeJnue-
HHEM TIPO/I0/DKUTETBHOCTH JKU3HY;

— B y1abopa3BUTHIX CTpPaHAX UYHC/IEHHOCTH Hace/leHWsl 3Ha-
YUTEJIHO COKPaTUTCSl B Pe3yJibTaTe HaJBUTAIOIIeHcs ce-
pHH TaH/|eMHUH, UTO DPeIluT TMpobseMy TepeHace/eHus B
3TUX CTpaHax;

7. TlosiBfieHWe U pa3BUTHE HOBBIX TEXHOJIOTHM, OIMUCAHKE KOTO-
PBIX 3aJI0)KEHO B JHEProCTeKTPaJbHOM KOJie HOBOMW TaslaKTh-
YecKoU cpefibl:

— 3TO — HOBBIE TEXHOJIOTUM B KOMMYHMKAL[USIX M TEXHHKeE,
OCHOBaHHbIe Ha HU3KOTOKOBOW OHMOHVKE U UCTIO/B3YIOLHe
reornaToreHHbie U3My4YeHus;

— OCBOEHHe U pPa3BUTHe TEXHOJOTUN HaOmoaeHus (BU3yasm-
3al[MH) COOBITHH TMpOIUIOro M OyayIero (TeXHOJOTHH pe-
aIbHBIX TYTeILIeCTBUM BO BPEMEHH), SKCIIepUMeHTaIbHOe
M3yuyeHHe peasibHOM NCTOPHH Ye/IoBeUeCTBa, TIOAT0TOBKA K
O/MDKalIIMM TPSAYIIAM COOBITHSM Ha OCHOBE PacuéTOB U
BU3ya/IM3al[iU C PUMEeHeHNeM CTeKTpasbHOM KapThl Tijia-
HETBhI U paclycaHusl CIIeKTPaJbHOTO MepeKpalluBaHus;
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— OCBOEHME M pa3BUTHE TEXHOJIOTMM peasibHbIX MEXK3BE3[l-
HBIX TIyTelllecTBUY B ["ajakTHKe U 3a eé ripesiesiamu (Tpo-
JOJDKUTENBHOCTBIO OT HECKOJIbKUX YacOB [0 HeCKOIbKUX
[Hel) W, KaK C/e/iCTBHe, Haua/i0 OOIIeHHUs C APYTHMH 1[1-
BUM3ALMAMY, TaKKe OCBOMBILMMM aHajl0IMyHble TeXHO-
JIOTUM MeXK3BE3[HBIX TMyTelleCTBUM, COTPYAHUUYECTBO C
S5TUMHU LIUBU/IM3aL[MM B Pa3/IMUHBIX cepax, BK/IOUasi COB-
MeCTHOe yyacTHe B HbIHeIlIHHMX BOHax B ['anakTuke.
YToObl BHYTPEHHE MPUHSITH BbILIECKA3aHHOE, UMTATENO C/IEyeT
MIOHATh, YTO IMpOLlecC peasbHOM 3Bo/moLyu B [Ipupoge rnpefcrasisieT
co00li LIETIOUKU KaTacTpod, BeAyIHe K BHIMHUDAHUIO OJHUX BUIOB U
reHepUpPOBaHUIO APYTUX, OCHOBBIBAsCh HAa OTMMCAHUSX, COAEepPKALUXCS
B SHEProCIeKTPaJbHOM KOJie rajakTU4ecKoW Cpejibl, CKBO3b KOTOPYHO
Hallla rjaHeTa ABwkeTcs B ['ajlakTuKe. ITOT MpoLiecC CMeHbl BUJOB Ha
Hallel IJlaHeTe HEBO3MOKHO OCTaHOBUThb TaK ’K€, KaK HEBO3MOXKHO
“OpocuTh AKOpL”, OCTAHAB/IWBAIOLIUK HaIlly IUIAaHETY BO BpeMsi eé
noJsiéra B ["ayakTuke.
B 3AK/TFOYEHME CJie[lyeT OTMETUTb, UTO CYLLeCTBYeT MHOTO JAPYTUX
acrekTOB CIeKTPaJbHOTO TepeKpalliBaHusi, B YaCTHOCTH, MHOTO
ZIPYTUX acleKTOB KaTacTpod Kak CreKTpa/bHbIX pe30HaHCOB.
Hanpumep, reHepaibHbIi CHIEKTPaIbHBINA [IBET 00BHEKTA WK CIIEeK-
TpaJbHOM 30HBI TIPE/ICTaB/IsieT COOOY CYMEepIO3ULIMI0 BCeX YaCTOTHBIX
MaKCHUMYMOB (XO/IMOB) 3TOrO CIieKTpa. Eciy 3TH MakCUMyMBbI IIMPOKO
pa30pocaHkl TI0 YaCTOTHOMY /IMara3oHy, TO Jlake COBIIaJileHHe C reHe-
pa/IbHBIM CTeKTPasbHBIM L[BETOM TPe/CTOSILero BpeMEHHOT0 UHTepBa-
Jla He TIPUBOJUT K COOpKe KaTacTpo(bl, TaK Kak TaM HeT CIeKTPaIbHO-
ro pesoHaHdca. CrieKTpasibHBIN pe30HaHC U, KakK C/ieICTBHe, COOpKa Ka-
TacTpodbl, MPOUCXOUT TOMBKO B CJIydae, KOTJa HeCKOJBKO TJIaBHBIX
YaCTOTHBIX MaKCUMYMOB (XOJIMOB) SHEPreTUUeCKOro CIeKTpa KakZoro
M3 eé yYaCTHUKOB O/MM3KM K UYacTOTe TeHepaJbHOTO CIeKTPabHOI0
I[BeTa, CO37aBasi, TakKUM 00pa3oM, COCTosHMe, O/IM3Koe K MOHOXpOMa-
TUYHOCTH. BOT moueMy OOMBIIMHCTBO OOBEKTOB M CIIEKTPAILHBIX 30H
T/IaHeTbl MHOTOKPAaTHO TMPOXOZAT yepe3 yuyaCcTKH BpPeMEeHM aHa/loruy-
HOTO CIeKTPasbHOTO 1BeTa, He 00pa3ys cocTosiHue KaTacTpodsbl. Criek-
TpasibHOE pa3HOOOpa3re MaKCUMYMOB WX JHEPreTUYeCKHX CIEKTPOB,
T.e. pa30pOCAaHHOCTDb TJIABHBIX CIIEKTPAJbHBIX XOJMOB TI0 YaCTOTe SB-
ssieTcst aKTOPOM, OXPaHSIOLIMM MX OT TIOTaZIaHUIo B KaTacTpody.
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OpHaKo 3TOT U MHOTHeE IPYTHe acreKThl CIIeKTPaIbHOTO MPOTHO3U-
POBaHMS KaTacTpo( BEIXOAAT 3a PAMKHU 3TOT0 KPaTKOTro 0030pa.

Taxke HeoOXOAMMO TIOHMMATb, UTO BCE BBIIIECKA3aHHOe He sIB-
JISIeTCSl KAKOW-TO TUITOTEe30M UM YMO3PUTE/IbHOUM Teopueid, a SB/sieTCs
HayUHbIM ONMCaHWEM OCHOBHBIX MPUHIIMIIOB, KOTODPbIe YIIPaBJsIOT pe-
aJIbHBIMH TIPOLIECCAaMH, TTPOUCXOJSALIMMY Ha Haulel TuiaHete. BooOrie
TOBODsI, BCE BbIlIECKAa3aHHOE OUEBUAHO Ka)KJOMY, KTO 3HAeT OCHOBBI
COBpEMeHHOUN (QU3MKU. Arpeccus], eC/id OHa TOSB/SETCSA NMPU UTEHUU
3TOTO TEKCTa, CBsi3aHa C TeM OYeBHUAHBIM (DaKTOM, UTO SHEPreTUUeCKHU
CTeKTp TaKOTO YUTaTesss HeJOCTaTOYHO PACIIMPeH B CTOPOHY BBICOKO-
YaCTOTHOTO [Maria3oHa, u4ToObl TIOHATH HamucaHHoe. MHaue He ObLIO
OBI arpeccuH, a TIPOCTO CIIOKOMHOe MOHUMaHue (CM. 00bsICHeHHe arpec-
cuu B r71aBe [IOHUIMAHVE MHOOPMALUN).
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TIPpPOJA JXKV3HU U CMEPTU. PEMHKAPHALIYS.
KBAsSI BCEMHUPHAS UICTOPHUSI

H PUPOJIA KU3HM M CMEPTH. UTak, /moboe TpEXMEPHOe TeJI0 WK
cpefia sIB/SIeTCS JIUIIb MCHOBEHHBIM TPEXMEpPHBIM “cpe3oM” CO-
OTBETCTBYIOIIET0 MPOCTPAHCTBEHHO-BPEMEHHOTO LIWIMHIpPA COOBITHH,
CYILLIECTBYIOILIETO B TIPOCTPAHCTBE-BPEMEHH KaK eJUHBINA 00BeKT, CIue-
TEHHBIA U3 MUKPOLIWIMHIPOB COOBITHI COCTAaBJISIOIIUX €r0 YaCTHI] B
MIPOCTPAHCTBEHHO-BPEMEHHOI TOUKe DOXKAEHUs U pacrhajaroluiics Ha
MUKDOLIWIAHAPEI COOBITHI YacTHI] B TOUKe cMepTU. LlnmHap cobbITwit
moboro 3eMHOro 0ObeKTa BIIETEH (BMeCTe C LWIMHAPAMH COOBITHIA
[PYTUX 3eMHBIX Teq U CpeJ]) B LIWJIMH/P COOBITHI Halllel TUIAHEThI, BbI-
TSHYTBHIA BAO/b TPaeKTOPUU IIaHeThl B ['anakTrke. “MarepraibHbIMU
¢urypkamu” SIBASIOTCS TPEXMepHBIe 00pasbl, copMHUpOBaHHbIE MO3-
rOM B HameMm BOOOpaXeHWM Ha OCHOBe MIHOBEHHBIX TPEXMEpHBIX
“cpe30B” MPOCTPAaHCTBEHHO-BPEMEHHBIX I[WIMHAPOB COOBITHH, TOraa
KaK CaMH 3TH LIWIMHJPbI 3aTI0JIHEHBl SHEPTYeli: B TepMUHAX OOIIenpu-
HSITBIX OTMCAHWN OOBEKTOB U SIBJIEHUI, XPaHSIIUXCS B UeJIOBEUECKOM
MO3r'y, 3TU ()OpPMbI, COCTOSIIIIME U3 SHEPIUH, CYILECTBYIOT TOJBKO IO-
TeHLIAbHO; OHU SIBJISIOTCS IPUUMHAMU U IBXKYIIUMHA CHAJIaMU BCETO,
YTO TPOUCXOJUT C TPEXMEPHBIMU (UTYPKaMH OOBEKTOB B HallleM BO-
obpaxennu. YenoBeuecknii MO3T 00benHsIeT 00pa3kbl M0C/eJ0BaTe b-
HBIX TPEXMEpHBIX “cpe3oB” Hab/rOJaeMoro Mupa IMoJo0HO Kajpam
KUHOTUIEHKH B “XKUBOW (DUIbM”, KOTOPBIM Mbl BOCTIDUHMMaeM Kak “Ma-
TepuaibHbIN MUp”.

WTak, MbI BUJUM YCJIOBHBIH TOJIET TIJIaHETHI CO BCeMU eé oburare-
JSIMU TI0 YCJIOBHOMY MNyTH B ['ajnakTuke. “YC/IOBHBIN” MOTOMY, 4TO
MHOTOMEPHBIH (ITPOCTPaHCTBEHHO-BPEMEHHOM) I[WIMH/IP COOBITHH T/1a-
HETbl HUKYZa He JBWDKETCS, KaK U TiepervieTeHne [UIMHAPOB COOBbITHI
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3eMHBIX obuTaTesield, U3 KOTOPBIX OH COCTOMT, KECTKO 3a(MKCHPOBaH-
HBbIX OTHOCHUTENbHO JpPYT Apyra. TOo/bKO MarHuWTyJa U CreKTpaabHbI
COCTaB 3arOJIHSIOIIe SHEePrUd MeHsSIeTCsl BAOJb LIMIUHAPOB COOBITHIA.
®DaKTUUeCKH HUUTO He [BIKETCSl B IPOCTPaHCTBE-BPEMEHH, & TOJIbKO
“ocBellleHre” U3MEHSIeTCs B BH/le BOTHOOOPA3HOH My bCcallii SHePruy,
YTO Hab/TIO/IAeTCS KaK [IBIDKEHUE TPEXMEPHBIX “Ten”.

CnepoBaTesIbHO, TanakTUKH, 3Be3/bl, IUIAHETHl ¥ BOOOIIle HUYTO He
“metaer” Bo BceseHHOHW, a TO/MBLKO eCTh HaO/OZ@aeMoe W3MeHeHHe
OCBeIlleHHsT Ha TPEXMEPHOM “KapTHHKe”, CO3[aHHOH B BOOOpaXkeHHHU
Hab/oaTes ero MO3roM, KOTOPhIH “CKaHUpPyeT” CBOW COOCTBEHHBIN
TIPOCTPAHCTBEHHO-BPEMEHHOW LIWJIMHAP COOBITHH IO HamnpaBJeHHIO U3
npouwioro B Oyzymee. 3T “OeryIiye BOIHBI” OCBEIEHHOCTH PUCYIOT
B BoOOpakeHMH HabmozaTe st HeNpepbIBHO M3MEHSIIOIIYIOCS TPEXMep-
HYIO KapTUHY JBWDKYILUXCS Tesl “pealbHOro JKUBOro Mupa”.

JK13Hb Kakoro-To cyijectBa — 3TO, TakKUM 00pa3oM, MyJsibcauys
JHEPryH, 3aroJHSIIeH ero UUIMHAP COOBITUH, Ha YacTOTax B
[lviaria30He BOCITIPUSITHS BHeIIHero HabmogaTens. B pe3ynbraTe
Hab/ro/jaTelb BOCTIPUHUMAET KaXKIblii MTHOBEHHBIN TpEXMep-
HBIN “cpe3” LW/MHZpa COOBITHH 3TOTO CYIiecTBa Kak CBeTS-
IUiACS “YKUBOM” CrycTOK 3Heprur. Mo3r Habumogaresis, aHa-
3Upysl 3Ty KapTHHY, 3aMeHsieT Hab/I0jaeMblii CI'YCTOK SHEPrun
Ha MOJAXOJdlllee OMMCaHVe “MaTepuasbHOr0” Tejla W3 CBOEro
CTMCKa OMMcaHUM “MaTepuasbHBIX” Tesl. B pesynbrate 3TOro
HabsroziaTenb “BUANT” B CBOEM BOOOpPa’keHNH KaKoe-TO “*KUBY-
Ijee MaTepyanbHOe CyIeCcTBO”.

CMEPTb KaKOr'0-TO CYLL[eCTBa — 3TO MOYTU MCHOBEHHOE 3aTyXaHHUe
MyJIbCallui ero SHepreTUUecKoro CrycTka Ha yacToTax Juara-
30Ha BOCIIPUSTHS BHellIHero HabmoaTensi. Habmozarens Boc-
MIpUHMMAeT 3TOT IPOLieCcC KakK IOYTH MTHOBEHHOe “yracaHue”
00111ero cBeyeHHsl SHEPreTHUeCKOro CIYCTKa 3TOr0 CYIeCTBa U
€ro Noc/lefilyI0LUN pacnaj, Ha MHOXKeCTBO TYCK/IO CBETSIIUXCS
SHepPreTUUYeCKUX MHUKDPOCTYCTKOB COCTaB/ISIFOLLIMX €ro YacTHLI.
Mos3r HabmroziaTesss, Ha OCHOBe TMPSAMOTO HaOJIFOZIEHHST 3TOTO
nporiecca, (HOPMHUPYET B €ro BOOOPaXEHUH KApTHUHY TOUTH
MIHOBEHHOI'O IpeKpalljeHUs >KU3He[esTeJIbHOCTH OpraHusma
3TOTrO CYyIL|ecTBa U, 3aTeM, JJIUTEeNBHOTO pacnaja ero “meépreo-
ro MaTepHabHOrO Tesa”.
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Kak cMepTh BoCcpHMMaeTCs: caMuM ymupatormmM? Kak yxke 6b110
OTMeueHO paHee, JIIOAU BU3yaJbHO BOCIPUHUMAIOT OKPYXKAIOIIUN MUD
Ha YacTOTaX HIDKe HIDKHEro Tipejiesia uacTOTHI MX 3peHHs Kak abco-
/MOMHO UépHblll (hoH 6e3 Kakux-1bo JieTasel, Tak Kak 4ei0BeuecKoe
BOCIIPUSITHE HECTIOCOOHO pas/iuuaTth JleTald Ha TaKUX HU3KUX YacTo-
tax. KonebaHus Ha yacToTax, O/IM3KHX K HIDKHEMY YaCTOTHOMY Tpejie-
7y, JIEOAUA BOCTIDUHUMAIOT B OU€Hb TEMHO-KPACHBIX TOHAaX. JTO CBOH-
CTBO BOCIIPUSITHSL TIPOSIBJIIETCS B KYJIBTYPHOW TpaJWLIMM JOZAed, B
YAaCTHOCTH, B BHJe BUJEHWN TEMHO-KPacHBIX 00pa3oB “IpeaBepus
aza” Cc yepTSAMH B TEMHO-KPACHOM IJIaMeHH, TOC/e 4ero cijefiyeT Io-
TPY’KeHVe B TIOJIHYIO UepHOTY TaK Ha3bIBaeMOro “abComoTHOrO afa”.
Tak uesoBeueCKHii MO3r pearupyet Ha WH(popMaLuio 06 OKpy»KaroleM
MHUpe, TIOyuyaeMyl Ha YacTOTaxX, OMM3KUX K HIDKHEMY UYaCTOTHOMY
ripefienty ero BocrpusiTus. Y, Ha0060poT, MUpP BOKPYT Hac Ha 4acTOTaX
BbIllle HAWBBICIIETO YaCTOTHOTO TIpe/iesia ue/loBeUeCKOro 3peHUs BOC-
MIPUHUMAETCsA Kak abcomomHo 6benblii pon 6e3 Kakux-mubo [geTaset,
TOCKOJIbKY YesIoBeYeCKoe BOCIIPUSITHE TakKe HEeCroCoOHO pasnvuyaThb
ZeTa/i Ha TaKUX BBICOKUX YacTOTaxX. [103TOMY, KOTZA JIFOU TIOTyUaroT
BBICOKOYACTOTHYIO MH(GOPMAI[HI0 HAa CaMOM BBICOKOM YaCTOTHOM TIpe-
ZleJie CBOETO BOCIIPUSITHS, TO BOCIIPUHUMAETCS KakK “O0’KecTBEHHOe
cusiHue”.

Tak, XpUCTHAaHWH BOCIIPUHMMAaeT CMellleHHe YacTOT IyJ/bCalyit
CBOero coOCTBEHHOTO YHepreTUUECKOro CTyCTKa B Oojiee HU3KOUaCTOT-
HBIM [Mara3oH Kak nonaddHue 8 ad, TOTJa Kak /il BCeX OCTaBLUMXCS
OH peaJIbHO yMep U ero “marepuasjbHOe” Tesl0 HauMHaeT MOJBeprarhbes
ectecTBeHHOMY pacmazy. COOTBeTCTBEHHO, CMeIljeH/e YacTOT MyJIbCa-
LM ero SHepreTHUeCcKOro Crycrka B Oosiee BLICOKOYACTOTHBIM Juaria-
30H BOCIPUHUMAETCS XPUCTUAHWHOM KakK nonadadue 8 pail. DTH Tiepe-
XOZbl, a TaKke KapTHHBI “IIOCMEPTHOM peasbHOCTH” (DOPMUDYIOTCS B
BOOOpa)keHWM XPUCTHAHWHA (BIUIOTH ZI0 OKOHYATEJBLHOTO YracaHUs
TMy/IbCALV €r0 SHEePreTHUECKOTO CI'YCTKA) B COOTBETCTBUM CO CITHICKOM
OTIMCAaHUN “MaTepuanbHBIX” Te W sBJIeHWH, 3aMKCUPOBAaHHOM B €ro
6ase JAaHHBIX TPAAULIMEN XPUCTUAHCTBA.

VIMeHHO >KMU3HEeHHBIH OIBIT TOTO, YTO B MeJIUIIMHe Ha3bIBalOT KpaT-
KOBpeMeHHOU (00paTHMOii) cMepThio, MPHOOpeTaeMblii Kak B JIpeBHUE
BpeMEHa, TaK W B HALW JHU JIOABMH, MEPEXUBIIUMH KIMHAYECKYIO
CcMepTh (Kak KpaTKOBPEMEHHOe TIOJIHOe yracaHhe WX SHepreTUdecKrX
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CTYCTKOB), SIBJIIETCSI OCHOBOM /1e2eHObl 06 ade U pade, a TakKe /1e2eHObl
0 beccmepmuu yenoseueckotl Oywu. TlocneoBaTen JPYyrUuxX PeTUruo3-
HBIX U Ky/JbTYPHBIX TPaJWLMii BOCIIPUHUMAIOT TPOLIeCC CBOEM cMepTH
VMHaue, B COOTBETCTBUM CO CBOei 0a30ii JaHHBIX OMMCAHUK “Mare-
pUabHBIX” Tes U SIBeHUH, 3a(pMKCUPOBaHHBIX B UX yMe (3Heprocriex-
TpaJIbHOM Ko/ie) 6/1arofaps UX Ky/JIbTYPHOU TPaJULIUH.

B sToM uenoBek He yHuKaneH. JKuBble cymiecTtBa /o00ro BHza
WMEIOT aHA/IOTUUHBIM >KU3HEHHBIA OMNBIT KPaTKOBPEMEHHOU (0OpaTH-
MOi1) cMepTy. BHUOJIOTH U TOIOTH MOTYT YOeIUThCS B 9TOM CaMH, yCTa-
HOBUB CB$I3b, HallpuMep, C HEKOTOPHIMU KUBOTHBIMU U PaCTeHUSIMU Ha
YacToTax MxX OOILeHHUs APYT C APYTOM.

POXZEHME KaKOro-TO CyljecTBa — 3TO, COOTBETCTBEHHO, “3amoJi-

HeHUe” ero 3HepreTHYecKoro CrycTKa 3Heprueidl ero poju-
Tesiel, TyJbCUPYIOI[ell B YaCTOTHOM [Maria3oHe BOCTIPUSTHUS
BHeIlIHero Habogaresiss. DHEPreTUUeCKUil CryCcToK 3TOro Cy-
L[eCTBAa HayuMHaeT ‘“CBETUTbCA” B [JWaras0oHe BOCIIPUATHL
BHelllHero Habmoaresiss ¥, TakuM 00pa3oM, CTaHOBUTCS “BU-
IVUMBIM” eMy. Mo3r Hab/ofaresisi Ha OCHOBE CBOETO CIIMCKa
“MaTeprasTbHBIX” TesT U SIBJIEHUI MoJ0UpaeT MOAXO0/sAIIIee OIH-
caHue [j1s1 TOro SHepreTUYecKoro CrycTKa, B pe3y/bTaTe yero
B BooOpakenun Habsromatenss dbopmupyercss obpas ‘“YKUBOro
MaTepUasbHOrO CyLecTBa”.

Takum o6pa3om, poXkzeHHe, >KU3Hb U CMepPTh SBJIAIOTCS (pparmMeH-
TaMH e[MHOTO TpoLiecca, MoJoOHOT0 U3MeHEeHHIO OCBEIEHHOCTH BHY-
TPY LUIMHApPA COOBITHI CYILIeCTBa.

B nipocTpaHCcTBeHHO-BpeMeHHOW TOUKe “DOKAeHUs” CyIl[eCTBa ero
LIWIAHAD COOBITHUI HAITOJHSIETCS My/IbCUpYIOiel (CBeTsIercs) SHep-
rvel, XpaHslUi Kak HepProCcreKTpaibHbIi KO/ ero pojuTesieid, Tak U
SHeprocreKTpaJbHbIM KO/ MJIaHEeTHBIX CPeJ, B MecTe ero 3auarus, pas-
BUTHSL ero 3MOpHOHA W poXKaeHMs (ero Teno “cobupaercs” W3 3THX
cpep). DTa CBeTSILLAsCs SHEPTysl UTPaeT PoJib IHEPTUM CBSI3U MUKPOLIY -
JIMHZAPOB COOBITUIN COCTABJISIIOIINX €T0 YaCTHUI] U TVIOTHO 3arl0JIHsIeT ero
COOCTBEHHBINM LWIMHADP COOBLITHIA TI0 BCEMY ero IPOCTPaHCTBEHHO-Bpe-
MeHHOMY 00BEMY OT TOUKH “pOXKAE€HUS” /10 TOUKH “cMepTh”.

B Hauasie POCTPaHCTBEHHO-BPEMEHHOTO LIM/IMHAPA COOBITUH 3Ta
3aroJIHSOIIAsl er0 SHeprus MOCTeNeHHO YBeIWYrBaeT MarHUTYAY CBO-
ell my/nbcaliuM B TeueHWe Tieproja “pocta” JaHHOTO CYLIecTBa 0 He-
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KOero MakCMMyMa, TI0c/le 4ero Ha OCHOBHOM yuyacTKe CBOeli IpoCTpaH-
CTBEHHO-BPEMEHHOHN [JIMHLI LIWJIMHAD COOBITHI CBETHUTCS MPUO/M3H-
TeJIbHO paBHOMEPHO, 3a UCK/IIOUeHHeM TeX ero ()parMeHTOB, BO BpeMs
KOTOPBIX 3TO CyIIeCcTBO OojieeT: B 3TUX (parMeHTax ero LWIWHApPA
COOBITUH MarHUTyJa MyJbCalluil (U UHTEHCHBHOCTb CBEUEHUs) 3arioji-
HSIOILel SHeprur CHWkKaeTcsl. Eciu cmepTy cyljecTBa IpejllecTByeT
Mepuoj, CTapoCTH, MarHUTyja MyJ/bCalldd ero SHepPruu MOCTerneHHO
yracaeT B 3TOM ()parMeHTe ero LuIHHApa cobbiTuil. ITymbcarus sHep-
rMd B LWIMHAPe COOBITHI CyIlecTBa TIpeKpaliaeTcsi B TMPOCTPaH-
CTBEHHO-BPEMEHHOUM TOouKe “CMepTH”: B 3TOM TOUKe TpPOCTPaHCTBa-
BpPEMEHH €ro LWIMHJDP COOBITHH OTJAET BCHO SHEPTHI0 CBOEH KOM-
TI/IEKCHOM MyJIbCaliuM (CBOK BHYTPEHHIOK SHEPIyi0 CBSI3U) MJIaHETHbIM
cpefiaM U, TakuM 00pa3oM, MpeKpalraeT CBeTHTHCS Kak Iiesioe, pacra-
[asiCb Ha MHOYKECTBO TYCKJIO CBETSIIAXCS MAKDOL[WTHHIPOB COOBITHIA
COCTaBJISIFOLIUX ero YacTHL].

P EVHKAPHAILIMSA. 3aKOH COXPAaHEHWsl SHEePIuM IJIacuT: “OHeprus He

MOXeT OBITb HM CO3/laHa, HU YHUUTOKEeHA, HO MOXKET OBbITh TOJIBKO
npeobpa3oBaHa WM TepeJjaHa U3 OfHOM eé ¢opMebl B Apyryto.” Tak u
VH/IMBU/lya/lbHbIA SHEpProCleKTpanbHblil KOJ KaK[0ro 4esoBeKa, “3a-
TMHMCAHHEBIN” B BUZe TIOC/IeZ0BATeIbHOCTH YaCTOTHBIX MMUKOB U BIAJUH
€ro SHepreTUYecKOro CreKTpa U XPaHsLMi BCHO MH(GOPMALUI O [jaH-
HOM desioBeke. B yacTHOCTH — Te (pparMeHTHI ero SHeprocreKkTpasb-
HOTO KOJ]a, B KOTODBIX XPaHATCS WHIVBHAyalbHble 0COOEHHOCTH ero
TICUXUKH, €r0 MaMsTh U KU3HEHHBIN OIBIT, T.e. TO, UTO MbI Ha3bIBAEM
JNUYHOCMBIO Uen08eKd.

B MomeHT HeoOpaTMMOW CMepTH UYeliOBeKa SHEpPIHs CBS3U €ro
JHEPreTUYecKOro CrycTKa TepeaéTcsi TUIaHeTHBIM CpefiaM U, TaKUM
00pa3oM, CBeueHHe ero HepreTUUecKoro CrycTka 3aTyxaeT OKOHua-
TesbHO. ITpu 3TOM B GOJIBIIMHCTBE Cly4YaeB WHWBHYalbHbIN 3HEpro-
CTeKTpasbHBIN KOJ 3TOr0 uesoBeKa pacazaeTcsl Ha (pparMeHThl, KOTO-
pble TaKkKe MepefialoTCsl BMeCTe C SHeprueil CBS3U ero SHepreTU4yecko-
TO Cr'yCTKa pa3HOOOpasHBIM IIaHeTHBIM cpeZiaM. COOTBETCTBEHHO, €ro
VH/IUBUIyaTbHOCTh, BOCIIOMUHAHUS U >KA3HEHHBIN OTBIT, XPaHSIIAECS
B €r0 3HeprocreKTpajbHOM KOJZie, TaKKe pacrafaloTCsl U CTAHOBSITCS
(parMeHTaMu 3HeProcreKTpaJbHOTO0 KOZa IJIaHETHBIX cpef. 3aTeM
TI/IaHeTHble Cpejibl, Hecylljie pa3po3HeHHble (hparMeHTbl SHeprocriex-
TPaJIbHOTO KOJJa yMEPILEro, BIJIETAIOTCS B LM/IMH/PEI COOBITHI APYTHX
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TeJl B MPOCTPAHCTBEHHO-BPEMEHHBIX TOUKaX “pOXKAeHus”, pa3bpocaH-
HBIX TI0 pa3HBIM BpeMeHaM W perMoHaM IUTaHeThl. Takum obpa3om,
SHEproCreKTPaIbHLIM KOJ yMepiero nepefaércsi pparmMeHTapHO WM
TIOJTHOCTBIO (CM. Aiajiee) JPYTHM JIIOJSM, )KUBOTHBIM, paCTeHUsIM, MUHe-
pajiaM, peanusysi ¢ppasmeHmapHoe uau noaHoe eocnpousgedeHue (pe-
VHKapHALIWIO) €r0 JIMUHOCTH.

Ha camom fesnte, perHKapHaIyiss — He PeAKOCTh, a JJOBOJLHO pac-
TIPOCTpPaHEHHOe siBfieHue B [Iprpozge. MOKHO BBIJIE/TUTH TP OCHOBHBIX
THUIA PeUHKapHALIUM.

1. ®PATMEHTAPHAS PEMHKAPHALIMA. B 3TOM ciyuyae mnuiaHeTHble
cpefibl, cofiep>Kallie pa3po3HeHHbIe (pparMeHThl SHeprocriex-
TPaJIbHOTO KOZIa, B KOTOPBIX XPAHATCS 0COOEHHOCTH TICUXUKH,
MAMSITh W JKU3HEHHBIH OTTBIT Pa3HBIX YMEPIIUX JIF0/IeH, BIUIeTa-
I0TCSI B TIPOCTPAaHCTBEHHO-BPEMEHHOU TOUuKe “DOXKeHusi” B
LUIHHIP COOBITHI KaKOTO-TO APYTOr0 YesioBeKa.

OTOT TUI pPeMHKApHAL[MU SIBJISIETCS] CAMbIM PACIPOCTPaHEHHBIM: y
OOJIBILIMHCTBA /Mofiell BpeMsi OT BpeMEeHH TMOSIB/ISIOTCS “BCIBILIKK” 60-
Jiee WM MeHee (pparMeHTapHBIX BOCIIOMUHAHWM (Kak B COCTOSIHUM
00pCTBOBAHMS, TaK W BO CHE) O >KU3HM KaKWUX-TO APYTHX JHO/eN U3
TIPOITLIX BPeMEH. DTO — TIPOSIB/IEHUsI pa3pO3HEHHBIX (PparMeHTOB KX
3HEProCIeKTPaJbHOrO KOJa, “BCTPOEHHBIX” MPU POXKIEHUU B 3HEPro-
CTeKTPaJIbHBIN KOJ, JAHHOTO UesioBeKa.

31ech ciefyeT OTMETUTb, UTO IpU ()parMeHTapHON perHKapHaLu
pa3po3HeHHbIe (hparMeHThI paCIaBILECs L[EMOYKHA JHEProCeKTPasb-
HOTO KO/la yMmepiieii ocobu Kakoro-To BH/ia, BCTPAUBAIOTCS B 3HEPro-
CTIeKTpabHBIM KO/ JIIOOBIX “obuTaTesieli” TiaHeThl, a Heo0s3aTeTbHO
ocobeti aToro >xe Buza. Tak, pparMeHThl pacraBLIeCs 1[ETIOYKH YHep-
rOCIEeKTPA/IbHOTO KOZia yMepIlero uejioBeKa, BK/IHOUas OODPBIBKU ero
MaMsTH U >KU3HEHHOT'O OIbITa, T.e. TO, YTO B PEJUIHMO3HON TpajWLiu
Ha3bIBAETCA “UacTUUKAMH AYLIM’, MOTYT CTaThb (hparMeHTaMHu SHEpPro-
CTIeKTPAJIbHOTO KO/Ia Pa3/IMUHBIX OOBEKTOB U SIBJIEHUH: KaKOT0-TO KaM-
HSl, PaCTeHHs, >KMBOTHOTO, BHHTHKA KaKOTO-TO YCTPOWCTBA, TPO3EI,
pebéHKa W3 ceMbd OAHKUPOB, ()parMeHTa KOPOBBHMX 3KCKPEMEHTOB M
T.1. ®eHomMeH (parMeHTapHOM pevHKapHAllMM M3BeCTeH C JApeBHHX
BPeMEH U JIE)KUT B OCHOBE /1e2eHObl O peuHKapHayuu uenoseueckol
dywiu, TPUHATOH B HEKOTOPBIX MHUPOBBIX PEJIUTHUSIX, TAKUX KaK WHIY-
Y3M ¥ OyAau3M.
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2. CEMEWHAS (POJIOBAST) PEMHKAPHAIIMS UMEET MeCTO B TeHeasio-
THUYECKOM JlepeBe TIPaKTHUeCcKu Kakoro poga. B 3Tom ciyuae
3HauWTesbHbIe parMeHThl YHUKATLHOTO SHEProCIIeKTpaabHO-
ro KOZa, B TOM YHCJIe Te, B KOTOPBIX XPaHATCS OCOOEHHOCTH
TICUXUKHY, NaMATh U KU3HEHHBIA OIBIT NPeJKOB, IepealoTcs
TI0 HacJIeJICTBY U3 MOKOJIEHHS B TIOKOJIEHHE.

UneHbl CeMbU, POXKAOLIMECS T10C/Ie/l0BaTe/IbHO MOKO/IeHHe 3a I0-
KOJIEHWEM W JKUBYIL[Me B pa3Hble BpeMeHa, SIBIISTIOTCS pparMeHTaMu Off-
HOTO ¥ TOT'O K€ MHOTOMEPHOTO Tejla (BETBHUCTOTO LUIMHAPA COOBITHIA)
UX pojia, TpeCTaB/SIoNero coboi euHbI 0O0BHEKT B MPOCTPAHCTBe-
BpeMeHH. BH3yanbHO 3TO BBITVISIIUT Tak, UTO BeTBU OOIIEro MpoCTpaH-
CTBEHHO-BPEMEHHOT0 Tejla 3TUX JIIOZIeH, T.e. BETBH I'eHeaorHyecKoro
LWIMH/PA COOBITUN WX POJa, HATIOJHEHBI SHeprueli (OCBeIalTCs U3-
HYTpY) W, TakuM 00pa3oM, BUAWMBI B TIPOMEXKYTKaX BPeMeHU KU3HU
(BOTIIOIIEHNST) STUX JTIOZEM.

He Tonpko ¢usnueckue HacsieflyeMble TIPU3HAKK, HO TaKkXKe POJO-
Basl MaMsTh $IBJSeTCA OJHKMM U3 TPOsBJeHUN ceMeiHOH (po/OBOM)
peuHKapHanyu. dparMeHTapHble BOCIIOMUHAHUS (B COCTOSIHUH OOZp-
CTBOBAHUS WM CHA) O COOBLITUSIX, TIPOU3OIIEAIINX C TIPeJKaMU B Jajé-
KOM MPOILJIOM, a TaKKe “CKa3Kd” U “JiereH/bl”’, COUMHEHHbIE HA OCHOBE
3THX BOCTIOMUHAHUU U Tiepe/jaBaeMble U3 MTOKOJIEHUS B TIOKOJIEHHe, sIB-
JISIIOTCST TIPOSIB/IEHHEeM (pparMeHTOB SHEeproclieKTpajbHOr0 Koja 3THX
TIpeKOB, YHaC/Ie[0BaHHbIX UX TOTOMKaMHU.

CewmetliHast (pofioBasi) peMHKapHAIUA MOJKET MPOSIBIATLCS B OOJIb-
el WIK MeHbIIle Mepe, B 3aBUCUMOCTH OT [IMHBI U KOMIUIEKTHOCTU
LIeTIOUeK YHEProCheKTPaJbHOTO KO/a TPeJKOB, yHAC/Ie[OBAHHBIX HX
roroMKamu. Tak, U3BECTHO MHOTO C/TydaeB, KOT/a Kakasi-mibo ¢usmue-
CKasl TIaTOJIOTHSI, CKa)XKeM, CPOCIIHeCs BMeCTe MU3MHeLl U 0e3bIMSHHBIN
Tasell, riepe/jaéTcsi 10 HaC/leACTBY U MPOSIBJISIETCS] OIVH pa3 uepe3 He-
CKOJTBKO TIOKOJIeHWH. B TakoM ciiydyae Kakoif-mubo 6apoH c Thicsue-
JieTHell POJOCTIOBHOM Y UMEIOLIUM TakoW BPOXKAEHHBIN fedeKT, CTOs B
CBOEM (paMHILHOM CKJieTle V OTKPLITOM TI'pOOHMIIBI CBOEro TIpefiKa,
VIMEBLIEr0 aHaJIOTUYHBIN feeKT U YMepLIero THICSUY JIeT Ha3aj, U
pasr/isAbIBasi ero OCTaHKH, Ha CaMOM Jiejie pasryisiibiBaeT ()parMeHThI
CBOero cobCTBEHHOT0 MHOTOMEPHOTO TeJia, y/ja/éHHbIe OT HETro Ha ThI-
csdy JIeT B TIporioe. Y To, UTO OH BUAWT He ““KUBYIO IJIOTb U KOCTb”,
a BecbMa HeTpe3eHTabe/bHbIE OCTaHKW, CBHU/ETEbCTBYET JIHIIL O
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JUCTOPCUU B TOM TOJILLe TIPOCTPAHCTBa-BPeMEHH, CKBO3b KOTOPYIO OH
“pasriAgpiBaeT” 3TH CTO/b YAAAEHHbIE (parMeHThI CBOEr0 COOCTBEH-
HOr0 MHOTOMEPHOT'0 TeJla.

3. VIHAVMBUYATIBHASI PEMHKAPHALIMSA. B 3TOM citydae dhparMeHThI
SHeprocneKTpa’bHOIr0 KOZa 4YejioBeKa, B KOTOPBIX XPaHATCS
UHIUBU/yabHbIE 0COOEHHOCTH €ro TICUXWKU, ero MamsTh U
JKU3HEHHBIH OIBIT, T.€. TO, UTO Ha3bIBAETCS JAUUYHOCMbIO Ueno-
8eKda, TepeJlaloTCsl TOJIHOCTBIO0 WM YaCTUYHO B TeJI0 JPYroro
yeJsioBeKa, poJuBILIerocs nosxe. [Ipy 3ToM MMYHOCTL yMeplie-
ro, T.e. ero ICUXUKa, NaMATb U KU3HEHHBIN ONbIT, BOCIIPOU3-
BOZATCS TIOJIHOCTBIO W/IM YaCTUYHO B “HOBOM Tesie”.

B 3ToM ciyyae ABa LW/MHZApA COOBITHH, y/JanéHHbIE B IIPO-
CTpaHCTBe M BPEMEHHU JpPYT OT Apyra W SIBJISIOLIUECsS OTBETB/IEHUSIMU
IBYX pa3HBbIX TreHeaJloTUYeCKuX JIpeB, 00LeJUHSIOTCS B eJUHOE TeJlo
MyTEM 3ario/IHeHWsl CBeueHreM (TTy/TbCUPYIOLel SHeprueit) MouTH OJu-
HAKOBOI'O CIIEKTPAJIbHOI'O COCTaBa: YaCTOTHBIA CIEKTP I1yJ/bCalui
SHEpIYH, 3aloJHAIOIEH 3T /iBa Pa3HECEHHBIX LWIMHApPA COOBITHH,
TOJTHOCTBIO WM TIOUTH OJMHAKOB B TeX ero ¢parMeHTax, 3Heprocriek-
TpPaJIbHBIA KOJZ KOTOPBIX (TOC/Ie0BaTebHOCTh YAaCTOTHBIX THUKOB U
BIIA/IMH) XPaHUT WHGPOPMAIMI0O 00 WHAWBHAYATBHBIX OCOOEHHOCTSIX
TICUXUKHU, TIaMATH U >)KU3HEHHOM OIIbITe YesioBeKa. Tak Kak MpU peuH-
KapHalUy IepefiaéTcsi TONMbKO ()parMeHTHl SHEeprornekTpanbHOro Koza
oreparopa, TO B TOUKe “cTapTa” peMHKapHaljuM1 OCTaéTcs ero MEpTBOe
TpExMepHoe TeJlo (IIpY Mepejaue SHEProCIeKTPaabHOIO Kojia orepaTo-
pa TOJTHOCTHIO, eT0 TPEXMEPHOE TeJI0 MIHOBEHHO MCUe3/io ObI B TOUKe
“crapra”). Tem He MeHee, Jja)ke COXpaHeHHWe 3HAUUTEbHOM YacTU Ha-
KOIVIEHHOW NMaMSTU Y >KU3HEHHOIO OIbITa — OJUH W3 MyTel K peaib-
Homy Geccmepmuio.

Takolf BWZ peMHKapHalMyd C/Ay4aeTcs B OUYeHb peJKUX Caydasx.
3710 — /b0 pe3ysbTaT HempeJHAMEDPEHHOTO CTeUeHHsT KaKUX-TO (aK-
TOPOB (eIUHUYHBLIE Cy4au), MO0 pe3ysbTaT TpeJHAMEPEeHHON “CUH-
XPOHU3aIMK” My/bCAL SHEePTUX CBOEr0 LWIKMHAPA COOLITUH C IMyJTh-
canyel sHepruy UWINHPA COOBITHI KaKOT0-TO JPYroro ueyioBedecKo-
ro Tena B Oyayiem.

TexHomnorust MHAUMBU/YalbHOW peMHKapHaluy, T.e. IpeJHaMepeH-
HOW “CHMHXpOHM3alMU” (parMeHTOB YaCTOTHOTO CIIeKTpa CBeUeHUs
IBYX LIWIMHIPOB COOLITHI — CBOEr0 MHOTOMEPHOTO “Tesia” M Ipyroro
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MHOIOMEPHOI0 “Tesia”, pasHeCEHHBIX B NPOCTPAHCTBE U BPEMEHH, —
aHa/IorMYHa TEeXHOJIOTUM peasbHbIX MyTellecTBUN BO BpeMeHH (CM. Jie-
TaMu HIKe). JTa TeXHOJIOTHUsI pean3yeTcsi MeTOOM “TIpoykura” (repe-
Jlaul) SHeprocreKTpasbHOro Kojia IMUHOCTH OIlepaTopa 110 OJHOW WiIn
HECKOJIbKMM W3 3HEeproHuTell (MHUKPOLMIMHIPOB COOBITWH) YacTwI,
BXOZSIINX U BBIXOZSIIUX U3 3TUX ABYX LIAIUHAPOB COOBITHIA U, TAKUM
o0pa3oM, COeAVHSIOMIMX WX B IPOCTPAHCTBe-BPeMEHH MOZ0OHO
OITTHKO-BOJIOKOHHOMY Kaberto.

Takum 06pa3oM, perHKapHaIUs1, Kak U peasbHOe MyTellecTBHe BO
BpeMeHH, BO3MOXKHA TOJILKO B TO TeJlO, KOTOpOe COeZMHEHO C TeJI0M
orepaTopa SHePrOHUTHI0 (WIKM HUTSIMU) TaKoro “ONTHKO-BOJIOKOHHOTO
Kabens”. OT/MUMe COCTOUT B BbIOOpe (parMeHTOB LIMJIMHZPOB COOBI-
TUR [/ “CMHXPOHM3aLMU”, a TakKXe KOMIUIEKTHOCTH TepeJaBaeMoro
SHeprocreKkTpajbHOr0 KoZia oreparopa. B ciiyuae uHauBUyaabHOM pe-
VMHKapHAIMK OTepaTopa TOUKa pacrajia ero HWIMHpa COOBITHH “CUH-
XPOHU3UPYETCsA” C TOUKOM COOPKU JIPyroro LWIMHJpA COObITHH B Oy-
JyleM yepe3 SHeproHUTh, COeJUHSIOLIYIO 3TU TOUKU. [Ipu s3TOM “cuH-
XpOHU3alYsA” TPOUCXOJUT He IOJHOCTBIO, a TOAbKO B (hparMeHTax
SHEproCreKkTPaJbHOro Kofla oreparopa, XpaHsIUX HH(POPMaLUIO O ero
TICUXWKe, TIAMATH W JXW3HEHHOM ombiTe. TakuM o0pa3oMm, B Ipo-
CTPAaHCTBEHHO-BPeMeHHON Touke “cTapTa” peWHKapHalUM OCTaéTCsi
MEpPTBOe TPEXMEPHOE TejI0 OrlepaTopa, B TOUKe “duHUINA” 3aporKAaeT-
Cs1 er0 HOBOe TPEXMepHOe Teslo, a BO3BpalljeHHe ero JMYHOCTU B MO-
MEHT U MeCTO “cTapTa” He MpeAyCMOTPEHO.

OHeprusi, HaTIOJTHSION[As KaXKABIM M3 JBYX LIWIMHIPOB COOBITHH,
“CUHXPOHU3UPOBAHHBLIX” WHAVBUAYANbHON peWHKapHal[iel, MOXXeT
CBETUTHCs (ITy/ILCUPOBATh) HeOOs3aTeNlbHO B OZHOM, a B pasHBIX 4Ya-
CTOTHBIX Jjara3oHax, HO C OYTH OJVMHAKOBBIM 3HEpProCIeKTpaabHbIM
KOZIOM. AHaJlorusi — MeJIofjysl, IpOUrpbiBaeMas Ha [JByX pasHbIX HeCy-
IJUX YacToTax paJuocurHana (AByX pas3HbIX paiiokaHanax). B Takom
Clyvyae UHVBU/lya/lbHasl peMHKapHaLysl JIMYHOCTH MTPOUCXOUT B Tesle,
POJMBILEMCS] B APYIOM YaCTOTHOM cJioe (MHUpe) MPOCTPaHCTBA IJlaHe-
ThI WA BOOOIIle B MUPe KAKOW-TO JIPYrol, He3eMHOM Cpe[ipl, 10 KOTO-
pOro JOTATMBAIOTCS SHEPTOHUTH (MMKPOL[WIHHPLI COOBITHI) UaCTHII,
BXOJSIIIMe U BBIXO/SIIe U3 Tesa 3TOW JIMUHOCTH.

EPCOHAXXY BCEMUPHOW MCTOPUM — 3TO, TaKUM 00pa3oM, Tepe-
TUTETAOIIMeCs] LIMIMHPEI COOBITHM, BIUIETEHHLIE B IIWIMHAD CO-
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ObITHI Hallel TUIAHETHI M TOBCIOAY TUIOTHO 3ariOJIHSIOIINE €ro Tpo-
CTPaHCTBEHHO-BPEMEHHOW (MHOTOMEpPHBIN) 00BEM Omarojapst JBIKe-
HUIO TIJIAHeTHI U3 TIPOIIOro B OyyIliee 10 eé CripaibHOM TPaeKTOpUU
B ['anakTuke. Torza Kak TpéxMepHble Tejla IepCOHa)Kell BCeMUPHOM UC-
TOPUM — 3TO TPEXMepHbIe MIHOBeHHbIE “cpe3bl” (ceueHMs1) UX C0O-
CTBEHHBIX LIWIMHPOB COObITHH. TO eCTh, MEPCOHAKH KaK MpOILIOro,
Tak ¥ OyAylero BCEeMUPHON UCTOPUM PeaibHO CYILIECTBYIOT KaXKAbIHA B
CBOEM (pparMeHTe MHOTOMEPHOTO IWJIMH/PA COOBITHM HaIlled TlaHeThl
Ha eé TIPOCTPAaHCTBEHHO-BpeMeHHOU Tpaektopuu B ['amaktuke. Tak,
Hanoneon, Kapn Benukuii, T'aiti FOnuii Lle3aps u Apyrve mnepcoHaXku
MPOLIJIOr0 KUBYT CBOEM JKU3HBIO, B CBOMX, IpPOLIEALIMX AJs Hac,
(hparmMeHTax LWIMHApPA COOBITHIA TUIAHETh! 3eMJIs. A Hallld TTOTOMKHU U
JpyTHe TIepCOHaXH OY/AYyIIero y>Ke )KUBYT B CBOMX (OyyIIuX /s Hac)
(dparMeHTax LWIMHJPA.

Harir yueGHUK BCEMUPHOM MCTOPUM — 3TO pe3y/IbTaT Halllero “cka-
HUPYIOLIEro JBWKeHUs” BJO/b LIWINH/PA COObITHI Halllel TIaHeThbl B
NIPOCTPaHCTBe-BPEMEHY, IJle TPéXxMepHas IOBEPXHOCTb, KOTOpas Kak
Oery1asi BO/Ha CKaHUPYeT 3TOT LWIMH/D, 00pa3yeTcst 0fHOBpeMeHHBI-
MM C Hamy cOOBITHSIMU Ha IuiaHeTe. Torja Kak BCe JIFOJH TPOLIJIOTO U
OyzyIllero He SBJSIOTCS HEMOABWKHBIMH “CTaTysIMUA”, a JKMBYT CBOeU
JKU3HBIO B CBOMIX COOCTBEeHHBIX (TIPOIIIBIX WM OyAyLUMX [ Hac)
(bparmMeHTax I[WIMH/PA COOBITHI HallleH T/IaHeThL.

PyrHBI 1 OCTaHKM, KOTOpble Mbl BU/JUM Ha MeCTe [JpeBHHX I0ocesie-
HUM, — 3TO peasibHble CTPOEHHUS U KUMBble CYyIL[eCTBa TPOI/IOro, Ha-
OmofiaeMble HaMM CKBO3b TOJIIIY ITPOCTPAHCTBa-BpeMeHU. To, UTO MBI
BU/JUM He HOBble CTPOEHUS U >KMBBIX /IOJlel, @ UX PYWHbI U OCTaHKH,
CBUJIETE/ILCTBYET JIUIIIb O JUCTOPCUM U abcopOILMy CUrHana B TOM TOJI-
11]e IPOCTPaHCTBA-BpeMeHH, CKBO3b KOTOPYIO MBI “pasriisbiBaemM” 3TU
CTOJIb yJa/IEHHbIE OT HAC B ITPOCTPAHCTBe-BpeMeHH 00BEKTHI.

Iuctopcus 1 abcopOiyist CUrHaa pa3vyHa B pasHbIX (parMeHTax
LWIMHPa COOBITHI HaIlled TaHeThbl M 3aBHUCUT OT CBOMCTB CpeJbl.
VIMeHHO 103TOMY B OJHOM MeCTe Mbl BUJJUM XOPOLIO COXPaHUBLINECS
HUCTOpUUECKHE CTPOEeHHUs], TOrJa Kak B JPYroM MecTe HUCTOpUuUecKue
CTPOeHHs1 TOW >Ke UCTOPUYEeCKOM SM0XU BBIVIAT pa3BajivHaMy, T.e.
HaMHOro Oosiee WMCKaKEHHBIMH M MYTHBIMM 00pa3zamMyd OPWUTHHAIOB,
XOTSI U Te M Jpyrue He MOJBEpraavch paspylIleHUI0 Uel0BEKOM WU
CTUXUAHBIMY OeICTBUSIMU.
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Habstozierrie 00beKTOB ¥ COOBITHII IIPOILIOrO MK OyAyIero B UxX
OPUI'MHA/IbHOM BH/le, 6€3 UCKa)KEeHUI U 3aMyTHEHHH, BhI3BaHHBIX [HC-
TopcHeil 1 abcopbLyel chrHasa B TOJILe TIPOCTPAHCTBA-BPEMEHH, BO3-
MOYKHO JIMLIb /sl OrlepaTopa, KOTOPBIM PAacrooXKeH B TOM )K€ CaMOM
(parMeHTe MPOCTPAHCTBA-BPEMEHM, UTO U 3TH OOBEKTHI M COOBITHS
npouuioro W Oyzyuiero. OTo — 3a/ja4a HOBOM HayKH, 5KCnepuMeH-
manbHOU ucmopuu, peliaeMasi C UCIOJ/Ib30BaHHUEM TEXHOJIOTMH peasb-
HBIX MyTEeILeCTBUH BO BpEMeHH.

[ToHMMaHHe BCEro BBILIECKA3aHHOTO CTPOr0 HEOOXOAUMO [Jisl TI0-
CJIe/lyIOLIero MOHUMAaHUs TOTO, UTO TaKoe pedsibHble nymewecmeus 80
8pemeHU, W, COOTBETCTBEHHO, //Isl MH)KeHepHOW pa3paboTKU TeXHO/O-
TWH, peau3yolleli Takue IyTelecTBUs (CM. C/IeJyIOLLYIO T71aBy).
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PEAJ/IBHBIE ITYTEIIECTBUS BO BPEMEHU

B A30BBIE TTPUHLMIIBI TEXHOJIOTUU peasbHbIX MyTellecTBUi BO Bpe-
MEeHM TIPOCThI U BIOJIHE JOCTYITHEI /11 IOHUMaHUsl Ha OCHOBE BbI-
IIE0MTUCAHHOTO TIPe/ICTaB/IeHnsT 000 Bcex 00BbeKTaX Kak 0 MHOTOMep-
HBIX Tejax, CYLeCTBYIOLIUMX B IPOCTPaHCTBe-BpeMeHU. MHXeHepHas
peanu3aius pazHooOpa3HbIX BepCUl 3TOM TeXHOJIOTHH (ToJpa3yMeBa-
eTCsl, YTO BO3MOXKHBI pa3Hble BapUaHThHI eé MH)KeHepHOW peanu3aliun),
HarmpyuMep, BapuaHTa, OMMCAHHOTO B TeKCTe JKPAH BU3YAJIM3ALUU,
BIIOJIHE OCYIL|eCTBMMa Ha OCHOBE TEXHOJIOTMM, [JOCTYIIHBIX uesoBeye-
CKOW 1MBM/IM3AI[MK KOHI[a 20-ro 1 Havasma 21-ro BeKOB, U He TpebyeT
OIPOMHBIX (PMHAHCOBBIX 3aTpar.

Tem He MeHee, Takasi UH)XeHepHasi peanv3aliysi BO3MO)KHa TOJbKO
TIpY YCIOBUM ITyOOKOTO TIOHUMaHUsT 0a30BBIX MPUHIUIIOB 3TOW TEXHO-
sorun. Ceiyac 3TH NMPUHLIMITEI IPUBBIYHBI JIMIIb HEMHOTUM MHOHEpam
3TOM 006/1aCTH, U emlé He SBJSIFOTCS YaCThI) MBILUIEHWsT OOJBIIMHCTBA
COBPEMEHHBIX WH)XEHEPOB M TEXHOJOroB. EC/IM MOHSATh 3TH 0a30Bbie
MIPUHLMIIBL, T.€. CZle/laTh MX YacThIO0 CBOEro ONMCaHus MUpa, TOra pea-
JIU3alUsl peasibHbIX MyTelleCTBUM BO BDeMEHU CTaHeT MPOCTO OHOU 13
TEKYIIUX TEXHUUECKHX 33/]au, KOTOpble HeOOXO0AUMO PEellInTh.

O-TIEPBBIX, HeOOXOAUMO TOHSTE, UTO PeaybHble MyTelIeCTBUS BO
BpeMEHH CU/IbHO OTJIMYAIOTCS OT TOT'0, YTO OINKMChIBAeTCS B COBpe-
MeHHOH HayuHO-(haHTaCTUUeCKOH IuTepaType.

VicTvHHas pea/sbHOCTb Hallled I1aHeTbl — 3TO e€ MHOIOMepHBbII
LWIMHAD COOBITHI, KOTOPBIA CBETUTCA 3a CYET HAMOJHSAMOLIEH ero
SHEPrUM COOBITUI M BHITAHYT W3 MPOILJIOTO B OyAyIiee BAOMb CIIUPAb-
HOU TpaekTopuy TiaHeThl B ['anmaktuke. LIumHAD COOBITHI TTaHETHI
BCIOZly IUIOTHO 3arlO/IHEH TeperuvieTarollMMUCS CBETSLUMUCS LIAIUH-
Jpamu COOBITHI eé obuTaTe e, KaXKbIH U3 KOTOPHIX, B CBOIO OU€pe/ib,
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ABJISIETCS CTUIETEHUEM CBETSILIUXCSI MUKDPOLIMHIPOB COOBITUH YaCTHI]
TJIAHEeTHBIX CPeJl, KOTOpble BXOJAAT U BBIXOAST M3 3TUX LIMIUHZPOB,
CBSI3bIBasl MX JIPYT C APYTOM MO/I06HO ONTHKO-BOJIOKOHHBIM KabeJisiM.

Kaxplfi [UIMHADP COOBITHH CBETUTCS M3-3a HATOJHAMIOLIIEH ero
JHEpPryM, KoTopas My/bCUPYeT, TIPOU3BOZs TaKUM 00pa3oM CBeueHHe
Ha YaCTOTax 3TUX My/bCAlMid. DHEpPrusl LUWIHHApPA COOBITHH YaCTHLIbI
MyJibcUpyeT (CBETUTCS) JIMIIb Ha HEKOTOPbIX YacToTaX, TOrJa Kak
[IMaTia30H CTeKTpa My/bcalliii (CBeUeHUs1) SHEPTHUH [WJIUH/PA COOLITHI
TI/TaHeThI HACTOJIBKO IIMPOK, UTO BK/TIOUAET B Ce0s YaCTOTHBIE CITEKTPHI
My/bCalii WIMHAPOB COOBITHI BCeX IIaHETHBIX Cpefl, obuTaTesie,
YaCTHUL] TUIAHETHBIX CPeJl U APYTUX 0OBEKTOB, U3 KOTOPBIX OH CIUIETEH.
OHeprocreKTpasbHBIA KOJ CBeueHUs IWIMHApA COOBITHI 10060T0
00BeKTa, 3a/0)KEHHBI B TIOC/TEAOBATELHOCTH UYACTOTHBIX MMHUKOB M
BMaJUH CIeKTpa My/bCaliiii ero SHepruu, SIB/sSeTCs YHUKaJbHbIM M
XPaHUT TIOTHYI0 WHpOPMaIo 0 HEM. UTo KacaeTcst ue/ioBeKa, SHEPro-
CrieKTpasibHbIN KO/l cBeueHUs (ITyJIbCal[ii SHeprUu) ero LWINHApaA Co-
OBITHIA XPaHWT TMOJIHYIO0 WH(OPMAIIMIO O ero HacjeyeMbIX (GU3MUeCcKuX
TIpU3HAKaX, WHAUBUAYATbHBIX OCOOEHHOCTSAX TICUXUKU, €r0 MaMsTh U
JKU3HEHHBI OIIBIT.

Mbl MOXeM CHUHXPOHM3UPOBAaTb SHEProcCreKTpasibHbI KOJ [ABYX
LIWINHIPOB COOLITHH, eC/ld OHU UMeIOT 00IIe SHeProHUTH (MUKPOLIU-
JIMHJPbI) YacTUL], U3 KOTOpbIX OHU CIUIeTeHbl. TakK, CUHXPOHU3UPYS
(parMeHT LWIMHAPA COOBITHI orepatopa (JJIMTeNbHOCTBIO “ceaHca
CBs131”) C ()parMeHTOM KaKOTr0-TO JPYroro LWIWHAPA COOBITUH B TIPO-
IUIoM Wi OyzayineM, Mbl Tiepe/jlaéM HeProCTeKTPaIbHBIA KO/ orepa-
TOpA, TIOJIHOCTHIO WU (PparMeHTapHO, METOZOM “TIPOKWTA” TI0 O/THOM
WM HEeCKOJbKUM W3 SHEProHUTeH (MHKDOLMIMHIPOB COOBITHI) ua-
CTULI, BXOASIIMX ¥ BBIXOJALIMX U3 3THX JBYX LIMWIUHAPOB COOBITUH U,
TakuM 00pa3oM, COeJMHSIOLIUX UX B MPOCTPAaHCTBe-BpeMeHU MoJ00H0
OTTHKO-BOJIOKOHHOMY Kabejto.

Takasi CHHXpOHM3aLMsl aHaJIOTUUHA Mepe3arnucy MeJIoJuu C OJHON
MarHUTHOM JIeHThI Ha JIPYTYIO: MeJIO/Msl CUMTHIBAETCS C OAHON MarHUT-
HOU JIEHTHl U OJHOBPEMEHHO Tepe/laéTCsl M 3alMChIBAETCS Ha [PYryto
MarHUTHYIO0 JIeHTy “TioBepX” paHee 3alMCaHHOM Ha Heé KaKOW-TO /py-
oM MeJIo/IUH.

[Ba Tuna Takoi CUHXPOHU3alUKX BO3MOXKHBI: (hparMeHTapHasi CUH-
XPOHM3ALIYS Y TI0/THAsi CUHXPOHU3ALISI.
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1. ®PATMEHTAPHAA CUHXPOHM3ALWSA. Ilpu dparmMeHTapHO! CHH-
XPOHU3ALMU Tesi0 oreparopa (Kak TpExMepHbIN “cpe3” ero
MPOCTPAHCTBEHHO-BPEMEHHOTO LIU/IMH/PA COOBITHIA) npebbiBa-
eT B COCTOSIHUM CHa B J1abopaTopyy, TOT/ja Kak )parMeHThI ero
5HeprocreKkTpaJbHOT0 KoZia, XpaHsilijie HHAUBHU/yalbHble 0CO-
OeHHOCTH ero TICUXUKH, ero MaMsATh U JKM3HEHHBI! OITBIT, Ha-
KOII/IeHHbIe Ha MOMEHT CHHXPOHM3ALH, SIBISIOTCS BPEMEHHO
“TiepenMcaHHbIMU” B (hparMeHT I[U/IMHAPA COOBITHHM KaKOT0-TO
JpYyTroro 4esioBeKa B MPOLLIOM Wiy OyayiieM (IpOTsSKEHHOCTh
3TOro (parmMeHTa LWIMHAPA COOBITHUM COOTBETCTBYET JJIv-
TeJILHOCTH “ceaHca CBsi3u™).

[Tpn 3TOM KaHam CBs3U 4epe3 “ONTHKO-BOJIOKOHHBIN Kabenb” 00-
IMX MUKPOLIWIMHJPOB YaCTHL], KOTOPBIM COeJVHseT LWIHHAD COObI-
THI oTlepaTopa C LWIMHIPOM COOBITHII pecrioH/IeHTa, PaCIoI0KeHHBIM
B IMPONLIOM WM OyAyIeM, TOAJep>KUBAeTCsl B aKTUBHOM COCTOSIHUH,
T.e. CBETUTCS HaTIOJIHSIOILe} ero SHeprueil SHeprocreKTpajbLHOT0 Koja
oriepaTopa B TeueHHe BCero “ceaHca CBs3U”.

dakTUYeCKH, 3T0O — 0Cc0b0e COCTOSTHUE yNnpas/sieMo20 CHd, TIPU KO-
TOPOM TeJI0 OTlepaTopa OCTAéTCs CIILM B ylabopaTopud, a ¢parmeH-
TBI €70 YHEPTOCTEKTPAIFHOTO KO/Ia, XpaHsIie UHANBUAYaTbHbIE 0CO-
OeHHOCTH ero TICUXWKH, ero MaMsITh U )KU3HEeHHBIH OIbIT, HAKOTIJIeHHbIe
Ha MOMEHT SKCIIepUMeHTa, TPH TPaBUILHOW HACTpOiiKe IapaMeTpoB
CHa Tepe/jatoTcs Ha BpeMsi (pasbl OBICTPOro CHa (KOTZA CIISILLUN BUAWUT
CHOBWJIEHVISI) TeJTy JPYTrOro UesioBeKa, KUBYILEro B MPOIILJIOM WK Oy-
ayieM. B urore B TeueHue asp! ObICTPOTO CHa OTepaTop IMepekKuBaeT
BCe COOBITHS, TIPOMCXO/MINNE C TEJOM €ro PecroH/eHTa B IMPOILLIOM
nnu 6ygyirieM, Kak CBOM COOCTBEHHBIE.

2. TlomHAs1 cMHXPOHU3ALMSA. [Ipy MOMHON CUHXPOHW3aLWK MpO-
HCXOJUT Tlepefjaua BCErO0 3HEProCreKTpPaJbHOro KoJja orepa-
TOpa B ()parMeHT LWIMHAPA COOBITHH KaKOro-TO [JpYroro
yesioBeKa (pecrioHAeHTa) B TIPOLIOM WK OyayieM. JTO MpHU-
BOJIUT K COCTOSTHUIO MTHOBEHHOM TeJIeropTariui orepaTropa B
TEJI0 ero PecrioOH/eHTa: KaK TOJIBKO HeProCTIeKTPaIbHBINA KOZ
oriepaTopa IMOJIHOCTLIO TIepe/jaH Tejly ero pecrioHfieHTa, TPéx-
MepHOe TeJi0 OrepaTopa MIHOBEHHO Hcue3aeT U3 JylabopaTo-
puy, a orepaTop MrHOBEHHO 0OHapy>kuBaeT cebsi B Tejle CBOe-
r'0 PeCTIOH/IEHTa, KUBYIIEr0 B MPOIIJIOM WM OyAYIIEM.
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“ONTHKO-BOJIOKOHHBIN Kabenb” 00IMX MUKDPOLIWIMHIPOB YaCTHI,
KOTOPBIN COeUHSIET LWJIMHAP COOBITHI Oomeparopa C ILFUIMHAPOM CO-
OBbITHIT PECTIOHZEHTA, TMO//IEP>)KUBAETCA B aKTUBHOM COCTOSIHUU (CBe-
TUTCS HaIOJIHAIOLIEeN ero SHeprueil sHeprocrekTpasbHOro Koza orepa-
TOpa) B TeueHWe BCero “ceaHca cBs3u”. JTo obecrieunBaeT 0OpaTHYIO
repesiauy 3HEProCIeKTPalbHOTO Kozla orepatopa (06paTHY CHHXPO-
HHU3aLHI0), T.€. er0 BO3BpallieHHe B J1JabopaTOpHI0 B MOMEHT OKOHYaHMUsI
“ceaHca cBsi3U”.

MoMeHT MOHOW CUHXPOHHM3aLMH, T.e. MOMEHT MCHOBEHHOIO Tepe-
MellleH!s] BO BpeMeHU M INPOCTPaHCTBe, OLIyILlaeTCsl O1epaTopoM Kak
OJJHO MOpraHHe Tjla3aMU: BHayaje OINepaTop BHUT CBOKO JjabopaTto-
pHIO, 3aTeM, “MOPTHYB I/J1a3aMu” OH Cpa3y BUIUT OKPY)KaloLIyI0 peaslb-
HOCTb BO BpPEMEHM U TPOCTPAHCTBE CBOEr0 PeCrOH/eHTa, (haKTUUeCcKU
[JI17s1 ero rJla3aMu U MOJIHOLIEHHO OLLy1LIasi 3Ty peajbHOCTh BCEMU UyB-
CTBaMH €ro TeJa.

[TonHas cUHXpOHM3aLUsl NPUBOJUT K TOMY, UTO CBEYEHHUE IIpO-
CTPaHCTBEHHO-BPEMEHHOTO IIWIWH/pa COOBITUH OrepaTopa MOMHOCTHI0
racHeT Ha BpeMsl “ceaHca CBsi3W” B j1abopaTopuu: TpPEXMepHOe Tesio
orepaTopa MrHOBEHHO Micye3aeT 13 1abopaTopuy B MOMEHT CHHXPOHH -
3alluK, TOrJa KakK ero pecrioHJeHT repecTaéT CyLleCTBOBaTb KaK JIMY-
HOCTb B MOMEHT CHHXPOHH3al[iM 110 BpeMEeHU ero 3I10XH (B MPOLLIOM
W OyzyleM): SHeprocreKTpaabTPaibHbIA KO/ PECTIOH/EHTA SIB/ISeT-
Cs1 Iepe3alycaHHbIM KOZIOM oOIlepaTropa B 3TOT MOMEHT BpeMeHH. B pe-
3yJIbTaTe MOJHOM CMHXPOHHM3alMX OIepaTop, [1epeMeCcTHBILUCH B TesI0
DEeCTIOH/IeHTa, >KUBYILETO TZAe-TO B TPOILIOM WX OyAyIem, Mpojo-
JKaeT CBOHO IIOJIHOLIEHHYIO JXU3Hb B Tejie PecrloH/ieHTa U SIBJsSieTcs,
TaKUM 00pa30M, HeroCcpeJCTBeHHLIM CBHJETeIeM U yUaCTHUKOM HCTO-
pHUECKUX COOBITHI TOM 3TI0XH (B TPOIIIOM WK OyAyIiem).

ViMeHHO 3TO — peanbHble nymewiecmsusl 860 8pemMeHu, B OTINYMe
OT TeX He3/l0pOBbIX (haHTa3Mii, KOTOPbIe OIMCHIBAIOTCSI B COBPEMEHHOU
Hay4HO-(DaHTaCTU4YeCKOU uTeparype.

OYHKIMOHAN YCTPOUCTBA [ijisi (hparMeHTapHON WX TIOJTHOW CUH-
XpOHM3ALMK OIlepaTopa C Te0M KaKOro-To JpYyroro uejoBeka B IpO-
oM win OyayieMm obecrieurBaeT YCIOBUsS BU3yalu3allid COOBITHI
MPOLIOr0 UMW OyAyIero WHAWBWAYalIbHO AJS KaXKIOTO orepaTopa.
OTa BH3yaaM3aLus B Cjlyyae YaCTMUHON CUHXPOHU3ALMK Mpe/CTaB/sieT
coboii BUfieHHe COOBITHI TPOLUIOro WX OyAyIiero B yIpaBsieMOM
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CHOBH/IEHWH, a B C/ydae TOJHOW CUHXPOHM3alUU — 00ecreunBaeT
TIOJTHOIIEHHOE YYacThe B 3THX COOBITHSX (B TIpefiernax MpO0/DKUATENh-
HOCTU “ceaHca cBs3u”). PakTHUECKH, 3TO — ycmpolicmeo 0/ nyme-
wecmeuli 80 8peMeHuU.

0-BTOPBIX, HEOOXOJUMO TOHSTh, UTO YCTPOMCTBO s TyTelle-

CTBUM BO BpeMeHH — 3TO He MeXaHW4YeCKoe W/IH 3JIeKTPOHHO-
MeXaHUJeCKOe YCTPOWCTBO BPOJie aBTOMOOMIISI, KOTOPBIM MOXKET Tiepe-
MeLaTbCsl TI0Z, YTIpaB/ieHWeM JIF0O0TO BOAWTENST TI0 AOCTYITHOW CeTh
aBTozopor (B Mpeje/ax 3araca TOIUIMBa). ITO — 6GuomexHuueckas cu-
cmema. To ecTb orneparop Kak uejoBeK CO BCEMM €ro WHAUBU/Ya/lb-
HBIMU CBOMCTBaMH M 0COOEHHOCTSIMU SIB/ISIETCS] HEOTHEMJIEMOM YacThIO
YCTPOMWCTBA /il MyTellecTBU BO BPeMeHH, OJHUM W3 ero OCHOBHBIX
pabounx 6/10KOB, 63 KOTOPOTO 3TO YCTPOMCTBO He MOKeT PaboTaTh.

B uactHOCTH, “ceTh mopor”, AOCTyIHasg KOHKPETHOMY OIlepaTopy
[J1s yTelLlecTBUN B IPOCTPAHCTBe-BPeMEeHH, — 3TO CETb SHEPrOHUTEN
MUKDOLIWIMH/IPOB YaCTHL], KOTOpble BXOJSAT U BBIXOJAT U3 ero L{W/IWH-
Jpa COOBITHH, COeJUHSS ero C LWIUHAPaMU COOBITHI IDYTHX CYILECTB
B TMPOIJIOM UK OyayIeM 1moJo0HO ONMTHKO-BOJIOKOHHOMY Kabemto. To
eCThb Te UCTOPHUYECKHUe 3TI0XU U PerruoHbI T/IaHeThl, B KOTOPbIE MPOTSi-
HYTBI 3TH “OITHUKO-BOJIOKOHHBIE Kabeu” oreparopa, SB/SIOTCS paspe-
WéHHbIMU (OTKPBITBIMU) JIJIsI €r0 My TellleCTBU BO BpeMeHU. DTU 3T0XHU
Y PErMOHbI I/1aHeThl ONpe/ie/IsIFoTC reHeanloruel npeiKoB ¥ IOTOMKOB
oreparopa, ero co6CTBeHHBIMH TIepeMeLeHHUsMHU TI0 TUIaHeTe [0 U T0-
cne “ceaHca CBsI3W”, TIepeMelLeHUsIMU [0 TUlaHeTe ero IMpeaKoB U ero
MOTOMKOB, MH(OpMaLuel, MmojiyueHHOH WM caMHUM, ero TpejkaMu U
€ro NoTOMKaMH, U T.J.

Takum o6pa3oM, yCTPOMCTBO /ISl MyTelIeCTBUM BO BpPeMeHHW Ha-
CTpauBaeTcs I0J, KOHKPeTHOro oreparopa. 3amMeHa OJHOI0O oreparopa
Ha Ipyroro TpebyeT CMeHbl HACTOWKHU BCEH CUCTEMBI.

TPETHUX, HEOOXOJIMO YETKO TIOHUMATh BCE 3TAIlbl MeXHo/A02UU

peanbHbIX nymewecmeull 80 8peMeHU. DTO — 3Tarlbl TOJrOTOBKH,
HaCTPOMKH U 3KCIUTyaTal[id ycmpoticmea 0415 nymeulecmauil 80 8peme-
HU, KOTODOE SIB/IIETCSI OMOTEXHUUECKOW CUCTEMOW, OObeAMHSIOIIEeH
KarcyJ/y JJisl IyTellleCTBUM BO BpeMeHU M caMmoro omnepartopa. B 3aBu-
CHMOCTH OT HACTPOEK, 3TO YCTPOHCTBO obecrieunBaeT yC/IOBUSI JTMOO
IUIS BU3ya/nu3alui COOBITHI BhIOpAaHHOTO (hparMeHTa MPOILIOrO WM
OyZyIwiero B COCTOSIHUM CHa, MO0 MIHOBEHHYIO TeJIelopTalyio orepa-
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TOpa B BHIOpaHHBIM (pparMeHT mpormioro umy oyxymero. [lanee cie-
[IyeT 3Tar COCTaBJIeHHsI OTUéTa orepaTopa 00 YBUIEHHOM, a 3aTeM —
JTal aHa/M3a OTYETOB, CZEMaHHBIX Pa3sHBIMU OIepaTopami, MOCeTUB-
LIIMMU OJJHY W TY )K€ UCTOPUYECKYIO 3TIOXY, /Il COCTaB/ieHUs 00bek-
THUBHO [JOCTOBEPHOM XPOHUKH 3TOU 3TOXMU.
Ot1An 1. ITPEJBAPUTE/IBHAS [TOATOTOBKA OIEPATOPA.
1.1. Vcnonb3yst MeTo bl NCUX0(U3UUECKOT0 TPEHUHTa, OIlepa-
TOP [IO/DKEH 0CO3HATh (HAYUUTHCS MPeZCTaB/IsAThL cebe Ha YPOB-
He OIlIyIlleHUit) CBOE TPEXMEPHOe TeJI0 CO BCEMU ero OpraHaMu
KaK CBeTSIIUICS SHeprueil TpéXMepHbIii cpe3 Tesa “MHOromep-

Horo I'ynnuBepa” — CBOEro MHOTOMEPHOTO LIW/IMHPA COOBI-
THH, CYIIeCTBYIOIIErO KaK eAWHBbI OOBEKT B MPOCTPaHCTBe-
BpeMeHU:

1.1.1. BHavane omneparop, HaxOJfACb B TOYTU MOTHOCTBIO
TEMHOM IIOMEIeHNY, TJe OH CrocobeH pa3nuyaTth Wb
KOHTYpPbl OOBEKTOB, [JO/DKEH pacCMaTpUBaTh PACCesHHBIM
B3[JIS/IOM TeJIO [PYTOro 4ejloBeKa C pacCTOSHUS NPMMEPHO
3-X MeTpOB (UTOOBI OXBAaTLIBATH €0 TEJIO LIEJIMKOM OJHUM
B3r/15iI0M). B ToMellleHHMM [O/DKHA TOAJEPXXUBATbCS KOM-
(opTHas TemIiepaTypa, a TaKXKe OTCYTCTBOBAaTh JtO0BIE 3BY-
KU U JIpyTHhe OTBeKarolie (GakTopbl. Obs3aTenbHOe YCI0-
BU€: BO BpeMs 3TUX YINpaXHEHUI MO3r oIepaTopa A0/DKeH
ObITH CBOOOZIEH OT MOOBIX MBIC/IEH, T.e. BHYTPEHHUH AHaor
oriepaTopa C caMuM co60 T BooGpaXkaeMbiM cobeceHY-
KoM (cocTosiHMe, 0OBIYHOe [JIST TIOUTH BCeX OOBIUHBIX JTHO-
Zieil) Jo/mKeH OBITH TIOMHOCTBIO OCTAHOBJIEH, WHAUE HUYEro
He ro/yuutcs. Takve TPeHUPOBKM HEOOXOJUMO TMPOBOJUThH
e)XeJHeBHO B TeueHHe HeCKO/IbKUX YacoB;

1.1.2. CrycTs HeCKO/IBKUX Hefle/lb TAKUX TPEHHPOBOK OIle-
paTop HauuWHaeT BUJETb HeWTpalbHO-Cepoe CBeueHHe, 3a-
TIO/THAIOIIlee KOHTYP Tejla pacCMaTpyuBaeMOro 4YesioBeKa U
TpocTUparolleecs 3a mnpejesbl ero GUrypsl B BUJie CBeTSLLe-
rocsi “KOKOHa” pa3Mepom IpumepHo 2,5 metpa. Ilocne eré
HEeCKOJIbKHUX HeJie/lb TPeHUPOBOK, OIlepaTop HauWHaeT pas-
JIMYaTh 1jBeTa 3TOr0 CBeueHUs, pas3/vyHble B MecTaX pasHbIX
OpraHoB (B mpefenax KOHTypa Tejia) U B pa3HbIX (parMeH-
Tax 3TOT0 CBETSLLEerocst “KoKoHa” (BHe KOHTYDOB TeJia);
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1.1.3. CrnycTs HeCKO/BKO MecsilieB TPeHHUPOBOK OIeparop
HaulHaeT UYETKO pa3nnyarh (C Hem30eXXHO BO3HUKAIOIINM
BOCTOPrOM OT YBHZIEHHOT'0) CBeTSILIMeCs: SHEPrOHUTH, U3 KO-
TOPBIX CIIETEHO CBeYeHUe 3HepreTH4ecKoro Teja yejioBeKa
U KOTOpble BXOJAT U BBIXOJAT U3 HEro Kak M3 MOXHATOIo
pa3HoIBeTHOr0 “KoKoHa”. OrmepaTopy HeoOXO[UMO 3arioM-
HUTb CBOU OLIYLIeHUs, CONPOBOXJAMIUe 3TO BUJEHUe, U
HayuYMTbCs BbI3bIBATh 3TU OLIYLLEHUS Ha YPOBHe ¢pusuonozu-
UecKo20 HaBbIKA Aake TIPY OOBIYHOM OCBeLIeHUH;
1.1.4. 3atem omeparopy HeOOXOAUMO MPUMEHHUTH TMOyUeH-
HBIN HaBbIK, Pa3rJIs/blBas CBOM COOCTBEHHBIE PYKH U KOPITYC
CHayvasa B MOJIyTbMe, 3aTeM, MPU JAOCTIKeHUH HeoOX0[1uMOo-
o Iporpecca, — TIpA 00BIYHOM OCBelrieHHd. VIHAMKaTopoM
YPOBHSI TPEHHMHTa, He0OX0AUMOTO /ISl My TeIIeCTBHIA BO Bpe-
MEeHH, SIBJISIETCSI CIIOCOGHOCTh OTepaTopa BU/ETh CBETSILUe-
Cs1 HUTH, U3 KOTOPBIX CIUIETEHO CBeueHue ero cOOCTBeHHOTO
SHepreTUYeCcKoro Tesa;

1.2. TpeHMPOBKH C 1ie/Ibl0 IPHOOpeTeHHs: HABLIKOB OBICTPOrO

3aroMUHaHUs UH(pOpMALMY, a TaKKe HaBbIKOB aKa/leMHUecKo-

ro (peaJMCTUYHOIO) PUCYHKA T10 TaMsITU:

B peanbHBIX MyTel1ecTBUsIX BO BpeMEHU OIepaTop He MO-
JKET HU “TIpuBe3TH” KaKue-1ubo MpegMeThl U3 MPOIIIOro WM
OyayIero, H B3sTh C COOOM B IMyTellleCTBUE BO BPeMeHH Ka-
Kre-mibo TpeJMeThl M3 CBOel JlabopaTopuu: 3aIiChIBaroLyie
YCTPOWCTBA, OPY>Kue U T.J. OrepaTop MOJKeT JIMIIb Hab/ro[aTh
COOBITHSI 3TIOXU CBOETO PeCMOHZEHTa, HaXO[sCh B €ro Teje,
WK Ja)Ke 0CO3HAHHO Y4aCTBOBATb B 3THX COOLITHSIX (B CiIyyae
TIOJIHOM CMHXPOHU3ALUN);

Ornepatop MOXXeT “IpUBE3TU” W3 peasbHbIX MyTellecTBUi
BO BPeMeHH TO/BKO CBOM BOCIIOMMHAHUS O COOBITHSIX, CBH[E-
TeJIeM WM YYaCTHUKOM KOTOPBIX OH SIBJISI/ICS, @ TakKe JIF0yro
Jpyryto MH(QOpMaL1io, KOTOPYIO OH TaM 3allOMHUII;

TMosToMy BrafieHWe HaBbIKAMU OBICTPOTO 3arIOMHHAHUS
“HpOpMaIMM ¥ HaBBIKAMH aKa/leMUUecKoro (peajMCTUUHOrO)
pPUCYHKA [0 NaMSTHA MO3BOJUT ONepaTopy COCTaBUThH JleTab-
HOe OIMCaHWe IOCeLIEHHONH WCTOpHUYecKOW SIOXH, BK/IIOYast
3ayueHHble TEKCTbl KHUI U JPYIUX AOKYMEHTOB TOH 3I10XH,
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rpadyyeckre WITIOCTPALMU U peauCTUYHbIe TTOPTPeThl UCTO-
PUUECKHX TTePCOHaKeH.

OTAIl 2. JAU3AWH U MTOATOTOBKA KAIICY/JIBL.

2.1. Kancyna npepHasHaueHa /[y pasMellleHUs oreparopa
(TyTelllecTBEHHMKa BO BpeMeHM) U obecrieueHuss HeoOXoau-
MBIX YCJIOBUM [/l er0 CUHXPOHU3aLUK C TeJIOM PecliOH/ieHTa B
BbIOpaHHOM (hparMeHTe TIPOLIOrO WX OyAyIlero Ha TPOTS-
>KeHHH BCero “ceaHca CBSI3U”;

2.2. Kancyna wu3onupyer omneparopa OT HU3KOCKOPOCTHBIX
5HeproobMeHOB B IJIAHETHBIX cpefaxX. TakuM 0Opa3oM, Haxo-
JSICb BHYTPH KariCyJibl OIepaTop OKa3bIBaeTcsl B I0Jie SHEpro-
HHUTEH TOJIBKO BBICOKOCKODOCTHBIX 3HEprooOMeHOB, 0OIux
[J151 TallakTUUeCKOW CpeJibl Y T/IaHeTHBIX Cpefl, TAKUX Kak raso-
Bble cpefibl (CM. r7aBy CIEKTPAJIBHOE MEPEKPAILIMBAHUE), TO-
r/la KaKk SHEPrOHUTH HU3KOCKOPOCTHBIX HEPrOOOMEHOB Ilia-
HEeTHBIX CpeJ] OTCEeKaloTCsl CTeHKaMM U KpBIIKOM KariCyJibl.
[TosTOMy MaTeprasoM /ijisi CTEHOK U KPBIIIKU KallCy/Ibl SIB/SIeT-
Cs1 OUeHb TBEP/bIM NMPUPOJHBIN MUHepas (MaTepuaa C MakCH-
MaJIbHO HU3KOW CKOPOCTBIO BHYTPEHHero 3HeproobMeHa), Ta-
KO, KaK TPaHUT Wir 6a3aibT;

2.3. Karicyna mpefcraBisieT co60M MacCHBHYIO IPSMOYTOJIb-
HYI0 KOpOOKY W3 rpaHuTta wunu 6a3anbra (WM aHAJIOTMYHOTO
Npypo/iHOro MuHepana). CTeHKM Karcysbl TomiuHod 10 cm
JIOCTAaTOUHBI, YTOObI W30/IMPOBATh BHYTPEHHee TPOCTPAHCTBO
KarcyJibl OT HU3KOCKOPOCTHBIX 3HEProoOMeHOB TIaHeTapHBIX
cpen. BHyTpeHHET0 TIPOCTPAHCTBA KaIlCyJbl JO/DKHO OBITH JO-
CTaTOYHO, YTOOBI OTIEPaTOp MOT CBOOOZHO 1 KOM(OPTHO HAax0-
JWThCS B TIOJIOXKEHUHU JieXka Ha CriviHe, Oe3 He/l0CTaTKa BO3/yxa
JJIsl [bIXxaHUsl. BepxHsisl KpbIILIKA KarcCyJibl J0/DKHA pacrorna-
raThbCsl Ha BBICOTe He MeHee 1 MeTpa Ha/| 01lepaTopoM, UToObI B
3aKpBITOM TIOJIOXKEeHUH U TIPH C/1ab0M OCBelleHWH BHYTPHY Karl-
Cy/Ibl Y OTIepaTopa He BO3HUKAJIO OIIYIIeHUsT 3aMKHYTOIO TIPO-
CTpaHCTBa (0TepaTop He AOJDKEeH Pa3nyaTh CTeHKU U KPBILIKY
Karcysiel B MoyyTeMe). [layke KpaTKOBpeMeHHOe HaXO’KZeHHe
oriepaTopa B KarCyJ/ie ZIoJDKHO CO37iaBaTh OLlylieHre rpeObiBa-
HUsl B OECKOHEUHOM (He OrpaHHUeHHOM CTeHKaMU KarCyJibl)
00BEMe BHE ITPOCTPAHCTBA ¥ BpEMEHH;
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2.4. BnoKM KaricyJibl He J0/DKHBI COZlep)KaTh MeTaslioB, Opra-
HUYeCKUX MaTepyasoB WM CUHTeTUKU. KOHCTPYKLMs Karcy/ibl
He [0/DKHA COJEpXKaTh 3JeKTPOHHBIX 3JIEMEHTOB U JIHOOBIX
3/IeKTPOTPOBOJSAIINX MaTePUaoB, B KOTOPbIX MOTYT 00pa3o-
BBIBaThCS 3/IeKTpUYeCKHe TOKH, MHYLIMPOBaHHble BHELIHVMU
3/71eKTPOMarHUTHBIMU TIOJISIMU:

IMpocTpaHCTBO Halllei MaHeThl CUJIBHO 3allyMJ/IeHO 3J1eK-
TPOMarHWTHBIM HW3/y4eHHeM aHTPOIOTreHHOTO IPOUCXOXKe-
Hust, 0co6eHHO B ropojax. [TosTomy abopatoprio (K Karcyimy)
JJ1 IIyTellleCTBUM BO BpeMeHHU CJleflyeT pacriosiaraTb B JJeCHOM
MaccuBe WIM OT/aléHHOM BBbICOKOTOpbe, IJie HalpshKEHHOCTb
reOMarHUTHOTO TIOJIS TIPUOJTIKAETCST K HOPMa/TbHOMY (DOHOBO-
My YPOBHIO U HE UCIIbITbIBAeT 3HAUUTE/TbHBIX CKAUKOB;

B nabopatopuy ¥ OJM3MEXKAIIUX 3[aHUSX He IO/DKHO
ObITH paboTalOIIKX TeHepaTOpOB CHIBHOTO JIEKTPOMArHUTHO-
IO U3/y4eHus;

He cnepyet npoBoAuTh “ceaHChbl CBA3U” C MPOLUIBIM WU
OyayiieM BO BpeMs CO/THEUHBIX BCIIBIIIEK ¥ MHTEHCUBHBIX BhI-
OpOCOB KOPOHAPHOTO COJTHEYHOT'O BeIIleCTBa, TaK KaK OHM OKa-
3bIBAlOT 3HAUMTE/bHOE BO3MYLarollee BO3JeCTBHE Ha 3JieK-
TPOMarHuTHOE 10Jie 3eM/y;

2.5. Karcyna ocyljecTs/isieT TakKe aKyCTUYECKYIO HU30JIALIUIO
OT 3BYKOBBIX ILIyMOB IIJIaHETHBIX CpeJl: 3BYKOBbIe ILIyMbl Jle3-
OpUEHTUPYIOT OflepaTopa BO BpeMs TOJTOTOBKU U B TeueHUe
“ceaHca CBsI3U”;
2.6. Karcyna mo/mmkHa OBITH OCHAIleHa ONTHYECKOW CHCTeMOU
peryJMpyeMoro pacCesiHHOr0 OCBellleHUs], T0JBOAMMOr0 13 Ja-
HopaToprH BHYTPb KarlCyJIbl;
2.7. Kancyna /jo/pKHa OBITh OCHallleHa MeXaHM4YeCKOW CHUCTe-
MOU /i TIofiZiep>KaHKsl KOM(OPTHOTO TeMIIepaTyPHOTO PeXxu-
Ma. Bo3yx Hy)KHOU TeMriepaTypbl MOAAETCS BHYTPb KariCyJibl
13 labopaTopuu (CrcTeMa I0/DKHA paboTaTh GeCIryMHO).
OTAN 3. CUHXPOHU3ALIMA OTMEPATOPA C TEJIOM EI'O PECIIOHZEHTA B
TPOLLIJIOM WJIN BYIYILEM.
3.1. Haxopsick BHYTPM KarlCyJ/bl /7 MyTellecTBHI BO BpeMe-
HH, OTIepaTop A0/DKeH MO0 BooOILe He UMeTh O|eXK/Ibl, JIMO0
ObITb OJIETBIM B JIETKYIO OZIEXKIY W3 TOHKOTO PaCTUTEILHOTO
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Matepuana. Ofexxa Ao/DKHA ObITH CBOOOZHOU U TIOUTH HEBe-
COMOM, UTOOBI OTIepaTOp He UYBCTBOBAJ €€ Ha CBOEM TeJle;

3.2. Haxopsch BHYTPH KarlCyJibl OI€PaTopy HeoO6XoquMo BOC-
TIPOM3BECTU OLlLyllleHWe, CONPOBOXKAAoLee BHJEeHNe CBeTs-
IIMXCSl HUTel 3HepreTryeckoro Tesa. Kak TOMbKO 3TO orlyiie-
HUe CTaHOBUTCSl HEOT/IMUMMBIM OT PeasibHOCTH, peasu3yrTCs
VCJIOBUSI BUIEHUS] HUTEH BBICOKOCKOPOCTHBIX HEProoOMeHOB
B rajlakTUUYecKoW cpejie, KOTOpasi CMeLIMBAeTCsl C BO3ZYLIHbI-
MU CpeJlaMM Hallleil IJlaHeTbl, B YaCTHOCTH, C BO3AYLLIHbIMU
cpefamMy Tejia oriepatopa (HM3KOCKODOCTHBbIE 3HEProoOMeHbl
IUIaHEeTHBIX CpeJi OTCeueHbl CTeHKaMM M KPBIIIKOW KarlCyJbl).
OrnepaTop BUJUT CBETSILMECS SHEPIOHUTH, KOTOPbIe BXOJAT U
BLIXOJT W3 CBeUYEeHHUs ero COOCTBEHHOTO SHEepPreTHUecKoro
Tesa, CIVIETEHHOTO U3 3TUX CBETSLLUXCS HUTeH:

OrnepaTop BUAUT TOMBKO T€ SHEPrOHUTH rajaKTH4YeCKOMH
CpeJibl U IJIaHETHBIX Cpefl, KOTOPble BXOJAT U BBIXOJAT U3 €ro
JHEPreTHYecKoro Tesa (B TPOTHBHOM CJiydae OH He CMOT Obl
WX YBUJIETD);

Bce owugyiienus ¥ s3moLuu (UyBCTBa), BO3HHKAIOLIUE Y
oriepaTtopa, MpOSIB/ISIOTCS B BHJEe KOHTPACTOB U PA3/IMYHbIX
LIBETOB CBeUeHUsI SHEPrOHUTEN ero 3HepreTUYeCcKoro Tesa;

OHEepProHUTH, BXOJALLME U BBIXOAALLME U3 3HepreTHYecKo-

ro Teja orepaTopa Mof00HO OMNMTHKO-BOJIOKOHHOMY Kaberto,
COeJIUHSIOT ero C ApyTMMU SHepreTUYeCcKUMU TejlaMy B JPYTUX
TPOCTPAHCTBAX TPOIIIOTO, HACTOAIIEro U Oyayiero. 310 —
€ro MepcoHa/bHble KaHasbl JJis MyTellecTBUM BO BpeMeHU U
MPOCTPAHCTBeE, “OTKPBIThIe” TOMBKO /1 HEro;
3.3. 3aTeM, OTYETIMBO BUJALIEMY 3HEPIOHUTH, BXOJMLLIKe U
BBIXOJSIMEe W3 CBOEr0 3HEPreTMUeCKOro Tesa, OIepaTopy
HeoOXO0ZIMMO BOCIIPOU3BECTH, T.€. MPeJCTaBUTh cebe Kak CBOU
CcOOCTBeHHbIE Te BHU3ya/bHBIE 00pa3bl, OMIYIIEHUS W SMOLUU
(uyBCTBa), KOTOpbIE €ro PeClOHJEHT MPeArioN0XKUTeIbHO BU-
JUT U WCIBbITbIBAeT B CBOEM pervoHe IUIaHeTbl CBOeH 3M0XU
TMPOLIIOr0 WK By/yiiero:

OTH 006pa3bl, OLIYIIEHUs U SMOLMY TMPOSIBISIOTCSA B BUZE
TMyJ/bCalli KOHTPACTOB Y L[BETOB B T€X CBETSLLMXCS] SHEPTOHH-
TSX, KOTOPbIe CBA3BIBAIOT OIepaTopa C TeJIOM ero pecroH/eHTa
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B TMPOLJIOM WM OyaAyieMm, W, TakuM 00pa3oM, aKTUBHUDYIOT
“KaHaJ CBSI3U” MeXAY HHUMU;

BocrnpousBejieHe KOMIUIEKCA BU3yajibHbIX 00pa3os,
OIIYIIIeHUI ¥ SMOLUM (UyBCTB), XapaKTepHBIX /i1 KOHKPETHO-
TO uesioBeKa, 00ecrieurBaeT YCJIOBUS J/1s1 CHHXPOHU3ALWHY Orle-
paropa ¢ TeJIoM 3TOro 4YesioBeKa, a He C TeJIOM /Ipyroro yesioBe-
Ka, pacTeHUs], )XKUBOTHOT'O, TEXHUUECKOTO YCTPOMCTBa WM Ti/1a-
HeTHOU Cpefibl;

Kak TO/bKO 3TOT KOMILIEKC BU3yalbHbIX 00pa3oB, OLIy-

LIeHUM U SMOLUM, BOCTIPOM3BOAUMBIX OTepaToOpOM, CTAaHOBUT-
CS1 HeOT/IMUMMBIM OT peajlbHOCTH, CO3Zal0TCsl YC/IOBUS /ISl ero
TOJTHOM CMHXPOHHM3allUK C peclioHJieHToM. B pesynbrarte ome-
paTop MFHOBEHHO TeJIeNOPTUPYETCS B Te/I0 CBOEro PeCroH/eH-
Ta: OIepaTop Ha [0 MIHOBeHHsT 0OHapy>KrBaeT ceOsi BHYTPH
CBepKarollero TyHHeIs CBOero “kaHasa CBsI3U” C TeJI0M CBOEro
PECITIOH/IEHTa, a 3aTéM MTHOBEHHO OOHapy’)kuBaeT cebsi B Tesie
3TOr0 PeclIOH/IeHTa B er0 pervoHe ero 3IMO0XM IPOLIOro Wiu
byaywero;
3.4. YtoObl CHHXPOHM3WPOBAThH OMepaTopa C TeJIOM DeCIIOH-
JleHTa, HeoOX0IUMO WMeTh CBeIeHHsI O HaBUTAIlMOHHBIX OPHU-
eHTUpax (BH3ya/bHbIX OPUEHTHpax, OLIYILEeHUSIX U SMOLUSAX),
crieliUUeCKUX TOMBKO /ISl peTMOHa M UCTOPUYECKOM 3I0XU
3TOr0 PecloH/eHTa:

B mpotiecce MOJTOTOBKY K J/TUTE/LHBIM pabounM “ceaH-
caMm CBsi3u” oreparopaM JylabopaTopur HEOOXOUMO ITPOBECTH
Cepur0 KpPaTKOBPeMEHHBIX CHHXPOHHU3AIUi C TejlaMd JTHOOBIX
PECIIOH/IEHTOB, C KOTOPbIMHU IOJIyUUTCSI CUHXPOHU3UPOBATbCA
B HY)KHOM pervoHe IJIaHeThbl B HY)KHYI0 UCTOPUYECKYIO 3I0XY.
Llenpto TakuxX “TPeHHWPOBOYHBIX” MYTeLIeCTBUII BO BpeMeHU
SIBJISIETCST PEKOTHOCIIMPOBKA: COOp “HaBUTal[MOHHOUN MH(OpMa-
LuKu” O JIIOASX, MJlaHaX MEeCTHOCTH, BU3yaJbHBIX OpPUEHTHUpax,
OLLYLIEeHUAX U SMOLMSAX, Crelu(UUYHbIX TOJBKO [JJisl PecrioH-
JIeHTOB BBIOPAaHHOTO pervoHa IUIaHeThl U TOJIBKO B BRIOpaHHYO
HCTOPUUECKYIO 3II0XY;

ITyTeriecTBUs B MpOLIJIOE SBSIOTCS HanOosiee HaZEXHbBI-
MU C TOUKM 3pEHUs] HaBUral[uM, TIOCKOJIbKY B 3TOM CJydae CO-
TPYZAHUKY 71ab0paTOpUX MOTYT TIpeJBAPUTENLHO COOPATh XOTs
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ObI KaKyIO-TO HABUTALIMOHHYIO WH(POPMAIIUIO U3 UCTOPUYECKUX
XpoHUK. [I03TOMy mMOmacTb B HY)KHBIM DErWOH TUIAHETHl B
HY)KHYIO 310Xy MPOIIJIOT0 HAMHOTO TIPOLLE;

MbI He UMeeM MCTOUHMKOB JI/Isl TIPe/IBapUTeNbsHOr0 chopa

MH(OPMaIMK O HaBUT'aLIMOHHBIX OpHeHTHpax B Oyaymem. Ilo-
3TOMY TIpH MTEIIeCTBUSAX B Oyaylee UMeeT MeCTO OYeHb 3Ha-
YUTeJIbHBIN TIPOLEHT BEPOSITHOCTH TMOMAcTh B HEM3BECTHOE U,
KaK CJIefICTBHe, Topa3fo Oosiee BEICOKWI TIPOLIEHT TIOTEPh Cpe-
[V OTIePAaTOPOB, YeM TIPH MyTelIeCTBUSX B MPOIILIOE;
3.5. Ilpu rpymnnoBoM myTeLIeCTBUM BO BpEMEHHU Kak B Ciyyae
(parmeHTapHON CHUHXPOHUM3AMU (TPYIINOBOM yTIpaB/sieMbIid
COH), TaK U B C/Iydae TMOJHOW CUHXPOHU3aLUU (Te/ieropTaLum),
BeJyIIui orepatop OepéT HaBUTALMOHHBIM OpPUEHTHP, Kak
IITYypMaH BeZAYILET0 CaMOJIETa, a COMPOBOKIAOIIE OIepaTo-
PBI CIeAyIOT 3a HUM. [Ipy 3TOM KaXK[BI{ UieH TPYIIBI OKa3bl-
BaeTCsl B Tejle CBOEr0 MHJVBHYa/JbHOIO DeCTIOHEeHTa, HO B
OJJHOI M TOM ke MCTOpPUYEeCKOM 310Xe OJHOTO U TOTO e pe-
T'MOHa I/IaHeThlI.

OTAT 4. ,Z[EIZCTBI/IH OIIEPATOPA B 3IIOXE CBOEI'O PECIIOHIEHTA.

4.1. 3ajava orepaTtopa B CBOEM ITyTellleCTBUM BO BPeMeHU —
cobpaTh Kak MOXKHO 6oJiee pa3sHOOOPA3HYIO U JEeTalbHYI0 HWH-
(hopmaiuu 06 UCTOPUUECKOH 310Xe PecrioHeHTa (B MpOILIOM
Wi Oy[ylleM IO OTHOIIEHWIO K 31oXe j1abopaTopuu oriepa-
TOpa) B TeUeHHe BCero “ceaHca CBSI3U”, B YaCTHOCTH:
4.1.1. Vudopmarmio 060 Bcex perroHax U BCeX OOBEKTax,
KOTOpBIE OITepaTop MOCETHU/ BO BPeMSI CBOETO MpeObIBaHMUS B
3MOXe PECIOH/IEHTa, a TAKXKE O TeX PErMoHax U 00beKTax, 0
KOTOPBIX OH y3HAa/l TaM M3 KOCBEHHBIX (IMMCbMEHHBLIX WU
YCTHBIX) UCTOYHHKOB;
4.1.2. Vudpopmaruro 060 BceX COOBITUAX MOXU PECTIOH/IEH-
Ta, CBUJETE/IEM WM yYaCTHUKOM KOTOPBIX OMepaTop OKa-
3ajICs, B TOM YHCJIe O TeX COOBITHSIX, O KOTOPBIX OH y3Haj
TaM U3 KOCBEHHBIX UCTOYHHKOB;
4.1.3. Wndopmaimio 060 BCex JHOAAX, C KOTOPHIMU OIlepa-
TOP KOHTAaKTHUPOBaJl BO BPeMs CBOETO MpeObIBaHUS B 3I0Xe
PECIIOH/IeHTa, a TaKXXe 0 KOTOPBIX OH y3Ha/l TaM U3 KOCBEeH-
HBIX UICTOUHHUKOB,;
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4.1.4. TeKCTBI KHUT U JIFOOBIX IPYTMX JOKYMEHTOB, 3ayueH-
HbIe OTIepaToOpOM BO BpeMsi CBOero IpeObIBaHUS B SMOXe
PECIIOH/IeHTa;
4.1.5. JIrobyto Apyryro vHGOpPMaIUIo, AOCTYIIHYIO B 3TOXe
PEeCIIOH/IeHTa;
4.2. Oneparop, HaXxOAsCh B 3110X€ CBOET0 PeCcloHJeHTa, J0J-
JKeH TMPUJEepP>KUBAThCSI CTePeOTUNIOB NOBeZleHUs], XapaKTepHBIX
[T TAHHOW WMCTOPUUYECKOW STOXH, COIMA/TBLHOTO CTaTyca U
T10J1a pecroH/eHTa:

OnepaTopy cijiefiyeT NOHMMAaTb, YTO IO/, T.e. COBOKYII-

HOCTb MaTepua/bHbIX BHEIIHUX IIPU3HAKOB U BHYTPEHHUX Op-
TaHOB, Pa3/IMYaOLIMX MY)KUMH U JKEHIWH, — 3TO BUPTYyaJb-
HBIM 00pa3s, co3aHHBIM YeloBeYeCKMM MO3TOM B ero BooOpa-
JKEHUM Ha OCHOBE JIByX OCHOBHBLIX THUIIOB CBEUEHHS] SHEePreTH-
YyecKoro Tesa uesioBeka. ITon orepaTopa HeoOs3aTenbHO COB-
najiaeT C 10JI0M pecrioHZeHTa. ITo3ToMy onepaTop, HaXoAsCh B
3710Xe CBOero PecroH/IeHTa, 0JDKeH IPU/iep>KUBaThCs CTepeo-
TUIIOB T0Be/IeHNs, Crielii(UUHbBIX /IS [10/1a PECTIOH/EHTa;
4.3. Oneparopy cjefiyeT TakXe MOHHMMaTh, UTO, HaXOJsACh B
TMPOLLJIOM, OH HE CMO)XET CBOUMH [I€HCTBUSMHU HU3MEHUTh CO-
OBITHSI B 3MOXY CYLIECTBOBAHUS CBOEH abopatopuu. ITumuHzap
COOBITHI M/IaHETHI CYIIECTBYET KakK 11e/IOCTHBIM OOBEKT B MpO-
cTpaHCTBe-BpeMeHU. UesloBeUeCKUi MO3T JIUILb CO3JAET U/UTH0-
3110 TeUeHUsl BpeMeHH, KOTJa CKaHUpYeT y)Ke CYILLeCTBYIoLee
TEJI0 LWIMHAPA COOBITHI TUIAHETHI 110 HaNpaBJeHHI0 U3 Tpo-
nuioro B Oyayiee. [leficTBUTEBHO, U3MEHSISI UYTO-TO B OZJHOM
¢dparmMeHTe LUIMHApPA COOLITUI TIAHETHI, MBI W3MEHsSeM BCE
Tes0 “mMmHOoromepHoro I'y/uinBepa”. BmecTe ¢ TeM, Bce COOBITHS
TIPOIIJIOTO, HACTOSIILIEr0 U OYAYIIero SBASIOTCS C/ie/ICTBUIMHA
BJIMSTHUSL OTIpeZIeNIEHHBIX KOHQUTypaLuuii HeOeCHBbIX Tes, Kax-
Jiasi U3 KOTOpBbIX Crie[ju(ryHa AJ1s1 CBOET0O MOMEHTa BPeMEeHHU.
ITosTomy Bce u3MeHeHHs Tena “mHoroMmepHoro ['ymnuBepa”
SIBJISIIOTCS Tpefionpe/ie/IEHHbIMY, BK/IIOUas MyTellecTBUE OIle-
paropa B MpoIjioe Wik Oyayiiee U BCe ero JeHCTBUS B TOM
ucropuueckoi snoxe. OnepaTop He MOXKeT U3MEHUTh TPaeKTo-
pun HebecHBIX Ten B ['alakTvKe U, MO3TOMY, He MOXKET HU3Me-
HUTB T10C/Ie/I0BaTe/IbHOCTb COOBITHI BCEMHUPHOM UCTOPUY;
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4.4. TlyreuiecTBys TPyNION BO BPeMeHH, yYaCTHUKU TPYIIbI
JIOJDKHBI [1efICTBOBATh M0 C/ie/lytolleMy I/IaHy:
4.4.1. Cbop Bcex WieHOB TPYNIbI B 3apaHee YCIOBJIEHHOM
MecTe (B BbIOpaHHYIO 310Xy IPOIIIOTO WK OyayIiero);
4.4.2. VpeHTUUKALUS KaXKAOTO ujieHa TPYIIbI 10 Tepco-
HaJIbHOMY TIapOJIt0, TaK KaK KaXK[bld 4jieH TPYMIbl MPUCYT-
CTBYET B Tejle CBOEr0 PecrioH/eHTa, BHELIHUNA BUJ (M T0M)
KOTOPOT'0 MOXKeT OBITh HeM3BEeCTeH APYTYM UieHaM IPYIIITHI;
4.4.3. TloBTOpEHUe TI/IaHA JIeHCTBU;
4.4.4. Pa3fiesieHye UieHOB TPYIIbl [Ji BBIIOJHEHUS UX
MepCOHaNBHBIX 33/laHUM WM BBIIOJIHEHWE OJHOTO 3a/jaHust
06IMMU CHJTaMU BCEX UIEHOB TPYIIIBI;
4.4.5. C60p BCex u/ieHOB TPYIIIBI B 3apaHee YCJIOBJIEHHOM
MecCTe TI0CJie BBITIOHeHUs 3azianus. ObpaTHasi CHHXpOHH3a-
1us1 (Bo3BpalljeHre B 1abopaTopuio);
4.5. Tlpu ¢dparmMeHTapHOW CHHXPOHH3AI[UU TIPOAODKUTENh-
HOCTB “ceaHca cBsi3u” B jabopatopuu orpaHudeHa ¢a3oil ObI-
CTPOTO CHa, KOT/la CTISILLUN BUAUT CHOBUEHUs (TIPUMepHO OT 8
[0 25 MUHYT):

[Ipu monHON CMHXPOHHM3aL[MM, KOTJa OrepaTop Tesierop-

THUPYETCS B 310Xy CBOETO PECIOH/IeHTa, “ceaHC CBsi3u” B j1abo-
pPaTOpPUU MOXKET [JIUThCSI CTOJBKO, CKOJIBKO HeoOXOJUMO OT
MOMEHTa CUHXPOHM3AallUY U B [IpeJiesiax BpeMeHU CYllieCTBOBa-
HUSI caMoU 1abopatopuy;
4.6. “CeaHC CBA3M” MMeeT PasHYH0 NPOJO/DKATENBHOCTD B Ja-
OopaTopuu oreparopa U B 3TI0Xe ero pecroHjeHTa. “OnTHUKo-
BOJIOKOHHBIH Kabens” 00X MUKPOLMIMHAPOB YaCTHI], KOTO-
PbIil COeIMHSET KariCyJ1y B laDOpaTOPUU C TeJIOM PeCrioH/eHTa
B MPOLLJIOM W/ OyyIl[eM ¥ CBeTUTCS 3aMoHSOLIel ero sHep-
rvell SHeProcreKTpaJbHOro Koja orepaTropa B TeueHue “ceaH-
ca CBsi3u”, IOJ00€eH IJTMHHOMY BBIIBWKHOMY TIOBOJIKY /IS CO-
Oaku. [TosTomy “ceaHc CBsi3u” B 1abOpaTOPUU MOXKET JJTUTHCS
HECKOJIbKO MUHYT, a TipeObIBaHHe OrepaTopa B MCTOPHUECKOM
370Xe PeClOH/IeHTa MOXKeT JJIMTbCA OT HeCKOJbKUX MUHYT [0
MHOTHUX JIeT, B 3aBUCMOCTH OT I10CTaB/IeHHOM 1epe/; onepaTo-
POM 3aJlaudl ¥ OrpaHUuEeHO JIULIbL TIPOAO/DKUTETbHOCTBI0 »KU3-
HU TeJla PeCTIOH/IeHTa M0C/ie MOMeHTa CUHXPOHU3aLUu;
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4.7. Oneparopy He CTOUT OECTIOKOWTBLCS O JIMUHOCTU CBOETO
pecrioHzieHTa. [loc/ie 3aKphITHSI KaHaa CUHXPOHM3ALWU C Ofle-
paTopoM (OKOHYaHUS “ceaHca CBSI3W”) y PeCIIOHZieHTa OCTaloT-
Cs1 TOJBKO pa3MbIThle BOCIIOMMHAHUS O COOBITHSIX, TPOM30-
HieIIMX C ero TeJOM BO BpeMs “ceaHca CBS3M”: PeCIOHJEeHT
MOMHHT, YTO C HUM YTO-TO MPOMCXOJW/IO, HO He MOXXeT BCIIO-
MHUTb, UTO UMEHHO;
4.8. OnepaTop CaMOCTOATEbHO MPUHUMAET pelleHre O TIpe-
KpallleHUW CBOero rnpebbiBaHus B (hparMeHTe BPeMeHH CBOET0
pecrioHfieHTa. B ciiyuae pucka fJisl )KU3HU OmlepaTopy cjefyeT
HeMe/[JIeHHO HalTh HeoOXOAWMBle YCIIOBUS it 00paTHOM CHH-
XPOHHU3allM U BEPHYThCS B KalCyay B CBOeH jabopaTopuu.
Kaxxzplii onepatop Ao/bKeH MOHUMaTh ciedytroiiee. Eciu oH
YMpET B TeJjie CBOEr0 pecroHAeHTa (B CHIy KaKUX-TO 00CTOsI-
TeNbCTB TOW UCTOPUYECKOH 31T0XH), B Cylyuae (pparMeHTapHOM
CHUHXPOHU3aL[MM ero peclioHJeHT YMPET [0-HacTosIeMy B TOU
370Xe, a OIepaTop caM MTHOBEHHO IPOCHETCS B CBOEM Tejle,
KOTOpOe JIOKUT B Karicyse B ero jabopatopuu. OfiHAKO TpU
TMO/THOM CUHXPOHM3aLMM C TeJIOM CBOET0 PeCrOoH/eHTa, orepa-
TOP YMPET TO-HACTOSII[EMy B TOM MUCTOPUUECKOUN 3TI0Xe U ero
BO3BpallleHue B 1abopaTopuio OyeT HEBO3MOXKHO.

OTAMN 5. BO3BPAILIEHUE OINEPATOPA B CBOIO JIABOPATOPHIO.
5.1. YcioBueM BO3BpallieHUd oreparopa B KarcyJly, pacroJio-
JKeHHYIO B ero jabopatopuy, sIB/IsieTcs ToAJep)KaHue “KaHasa
CBSI3U” C KarCyJ/ioll B aKTHBHOM COCTOSIHUUY;
5.2. [list 9TOTO y OTepaTopa BCerfa Jo/bkeH ObITh MpeaMeT Ha
Tejie, KOTOPBIH, €C/T CHSATH €ro, BbI3bIBaeT (PaHTOMHOE OIIy-
1IjeHHe CBOero MPUCYTCTBUS B TeUeHUE [/IUTeJIbHOTO BpeMeHU
(TOT IpeAMeT TakXe He J0J/DKEH BCTYIaThb B XMMUYeCKue pe-
aKkuuu ¢ TejioM). ONTUMabHBIA BapUaHT — 30JI0TO€ KOJIBLIO,
MJIOTHO HajeToe Ha Oe3bIMSHHBIM Tmanel]. KoJbIo J0/MKHO
OBbITH TOHKUM, UTOOBI He BBI3BATH HU3KOUACTOTHBIE TIOMEXH H3-
3a MPUCYTCTBUS MeTaslla B Karicyiie;
5.3. IIpu dparMeHTapHOM CHUHXPOHHU3AI[MA C TEJIOM DPeCIiOH-
JeHTa B TIPOLJIOM WM OyAyIleM OrnepaTtop B COCTOSHUH
yIpaB/sieMOTr0 CHa YyBCTBYeT (DaHTOMHOe TIPUCYTCTBHE 3TOTO
“KOHTPOJILHOTO KOJIbL]a” Ha CBOEM 0Oe3bIMSIHHOM Mainblie. JTO
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Nnojjep>kKUBaeT B aKTUBHOM COCTOSIHUM “KaHasl CBsi3U” orepa-
TOpA C ero TeJioM, CIISIIVM B KarcyJie:

ITpy monHOV CMHXPOHU3ALWH TeJI0 oIlepaTopa TesernopTy-
pyeTcs, T.e. MTHOBEHHO HCYe3aeT M3 KalCyJsbl, HO KOJbLIO
0CTaéTCs1 BHYTPH KarCyJibl (Mbl IOMHUM, UTO OIlepaTop He MO-
eT “B34Th” Kakoi-mnbo mpesameT u3 aboparopuu ¢ coboii B
nipoiioe wim 6yayiee). Haxonsck B BEIOpaHHOM (pparmMeHTe
TIPOILIOTO WK OYZAyILero B Tejle PeCTIOH/eHTa ONepaTop UyB-
cTByeT (paHTOMHOE TPUCYTCTBHE 3TOTO “KOHTPOJILHOTO KOJIb-
1[a” Ha 0e3bIMAHHOM TIajiblie Tejia CBOEro PecIOH/AeHTa, uTo
TIOZIZIeP)KVBaeT ero “KaHas CBs3u” C Karcysiol B 1abopaTopuu
B aKTUBHOM COCTOSIHUUY;

5.4. Bo3BpallleHre orepatopa B Karicyny. Kak Toneko omnepa-
TOp, HAXO/SICh B TeJie CBOETO PECIIOHZEHTA B TIPOIIIOM W/ Oy-
JyIleM, pellaeT, YTO er0 MUCCHs BBITIOJIHEHA, OH, JKeIaTe/bHO
yeJUHSCh B TEMHOM TOMeIleHUHd C KOM(OpPTHOI Temriepary-
poit Bo3jyxa, BbI3bIBaeT OLIyIlleHHe, CONPOBOXKaroliee BHe-
HUe CBeTSLUXCS HUTel SHepreTUYeCKUxX Tesl U ralakTUueckon
cpenbl. Bunsi cBeTsiMecss HATH, BXOZSILME U BBIXOJSLIUE U3
SHEPreTUYeCcKOro TeJla ero PecrioH/ieHTa, onepaTtop GoKyCcHupy-
eTCsI Ha OLIyIeHUH (PaHTOMHOTO MIPUCYTCTBHUST “KOHTPOJIBHOTO
KOJIbI[a” Ha 6e3bIMSIHHOM Tlajiblie. DTO OIlyIljeHHe, BOCIIPOU3-
BeZIEHHOE OIepaToOpOM TakK, UYTO OHO CTAHOBUTCSI HEOTIUYUMO
OT peaslbHOCTH, CO3/jaéT yCJIOBHUSI er0 MTHOBEHHOH Tesernop-
TalMM Ha3af B Karicymy. Onepatop MrHOBeHHO OOHapyKMBaeT
cebst B CBOEM COOCTBEHHOM Tejie, MTHOBEHHO IIOSIBUBIIIEMCSI
BHYTPU KaIlCy/ibl B ¢pparMeHTe MPOCTPAHCTBA U BPEMEHU €ro
naboparopuu. ITpu 5ToM OH 0OHAPY)KUBAET, UTO “KOHTPOJILHOE
KOJIbLI0” Ha/IeTO Ha ero Oe3bIMSIHHBIN MarieL;

5.5. JKeHa myTellleCTBeHHHKa BO BpeMeHH (WM MYX IyTelle-
CTBEHHUILILI BO BpeMeHH) 00si3aHa obecrieunBaTh eMy (WK eif)
CTabWIbHOE OIIyIeHWe TICHUXO0J0TUYecKoro KoM¢opTa JoMa.
HanpspkéHHOCTE B OTHOILEHUSIX JIOMa CO37AET YCJIOBUS [IIs
HEOCO3HAHHOTO >KeJlaHUs Pa30pBaTh 3TU OTHOIIEHUs M HauaTb
KaKyl0-TO JIPYTyI0, HOBYIO U JIYUILIYIO >)KU3Hb. JTO HEOCO3HAH-
HOe yKeJlaHVe BHayvase 3apOXKJaeTcs r7ie-To TyO0KO B TICUXHKE
ye/IOBeKa U 3aTeM pa3BHBaeTCsl He3aMeTHO Jisl Hero. [lyrere-
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CTBUSI BO BpEMEHU Jal0T OrepaTopy OueHb SIpKhe 3MOLUU U
BIIeUaT/IeHHsl, HAMHOTO 0oJsiee sipKue, UeM B OOBIUHOM >KU3HM.
B Takoil cuTyaluu HeoCO3HaHHOe j>KejlaHWe orepaTropa pas3op-
BaTb OTHOILEHUS ZilOMa MOJKET CO3[jaTh YC/I0BHUS [Jis pa3pbiBa
ero “KaHasa CBsi3u” C Karcy/siol B 1abopaTtopuu: B Cydae pas-
pbIBa “KaHasa CBSI3W” OMepaTop OCTaéTcsi BO BpeMEHU U Tpo-
CTPaHCTBE CBOEr0 PeCroH/ieHTa HaBcer/a (U B Tejle 3TOr0 pec-
TIOHJIeHTA):

ITosTOMY XOpOLIMI TCHMXOAHAIUTUK [JO/DKEH OBbITh TIpU-
BJIEUEH ISl TICHXOJIOTMYECKOr0 COMNPOBOXK/IEHUS orlepaTopa U
€ro WY eé CeMbH B TeUeHHUEe BCEro BpeMeHH ero uiu eé pabo-
ThI B JTaOOpaTOpPHUHU.

ITAN 6. COCTABJIEHUE OTYETA O ITYTEIIECTBMY BO BPEMEHU.
OTuéT omepaTopa ZO/DKEH BK/IOUaTh MOC/eloBaTe/IbHOE U Jie-
TaJbHOe OIMCaHWe BCeX ero JeMCTBUM B Tpoliecce TmyTelle-
CTBUSI BO BpPEMeHH, a TaKKe BCH MH(OpPMALMIO, MOyYeHHYIO
UM BO BpeMsi peObIBaHUs B TOM 3T0Xe, BK/IOYas:
6.1. OwyieHus orepaTropa, KOTOpble OH UCTIBITHIBAI BO BpeMsi
MOJTOTOBKU K CHHXPOHH3al[UM U B MOMEHT CHHXPOHH3aL[1K;
6.2. Tloc/emoBaTe/bHBIN TIepeueHb W OMMCaHWE BCeX 00Bek-
TOB, KOTOPBIE OTIePATOP TOCETHI, a TAKXKe BCeX COOBITHH, CBHU-
JleTesieM WM yYaCTHUKOM KOTODBIX OH OBLT B TOM 31I0Xe;
6.3. Ilepeuenb MMEH U CI0BECHOE ONMCAHKE BHELIHOCTH BCEX
JItoZield, C KOTOPBIMU OT1epaTop KOHTaKTUPOBaj BO BpPeMsi CBOe-
ro npeObIBaHUS B TOU 3TI0XE;
6.4. TlepeueHbr UMEH U JIpyTHE CBeZieHUs: 000 BCeX JIIOASAX U
COOBITUSIX, O KOTOPBIX OMEpPaTop KOCBEHHO y3Hasl (YC/IbIIIal,
MPOYMTA/ U T.JI.) BO BpeMsl CBOErO MpeObIBaHMs B TOM 3ITOXE;
6.5. JTrobyro Apyryro uHQOpMal|i, KOTOPYIO orepaTtop co0-
past KakMM-TO 00pa30oM B TOM 3110Xe;
6.6. OwyieHnst omeparopa, KOTOpble OH HCITBITBIBAT B MO-
MeHT BO3BDAIlleHHUs U TI03XKe, B TeueHHe peadrIMTaliOHHOTO
Nepuoza;
6.7. TeKCTbl KHUI U [JPYIHMX [JOKYMEHTOB, I[POYMTAHHBIX U
3ay4yeHHBIX OMepaTopoM BO BpeMsi CBOero MpeObIBaHUS B TOMU
3TI0X€ MPOLLIOro WK OyyIIero u 3amvcaHHble UM IO TaMSITU
rocJie Bo3BpallleHusi (Ha si3blKe OpUTHHasa);
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6.8. 'padmueckre WIMIOCTPALIMMA O TMyTeLIECTBUM, TaKUe Kak
peanCTUYHEIe TIOPTPEThI BCTPEUEHHBIX JIIOZeH, PUCYHKU CTPO-
eHMH, TUIaHBl MECTHOCTH, a TaKkKe WUIIOCTPALMM HCTOpUYe-
CKUX COOBITHI C/ieJlaHHbIe OMEepPaTOpPOM IOC/Ie BO3BPALLEHUs C
UCTI0/Ib30BaHUEM €r0 HaBLIKOB aKaZleMHueckoro (peaaucTvu-
HOT'0) PUCYHKA TIO TTaMSTH.
O1An 7. COCTABJIEHUE OFBEKTMBHO JOCTOBEPHON XPOHWKHU TMOCE-
IIEHHOW MCTOPUYECKOM 3TIOXU.
7.1. CpaBHeHMe OTUETOB, COCTaBJIEHHBIX BCEMU TEMH OIepaTo-
paMH, KOTOpbIe 110 OTZAeIbHOCTH H/IH B COCTaBe OJJHOM TPYIIIILI
TIOCETH/IM OZIHY U TY JKe 3M0XY Mpouuioro win oyaymero. OT-
00p O/TMHAKOBBIX PUCYHKOB TOMW 3MOXHU, 3aPUCOBAaHHBIX Pa3HBI-
MU OrepaTopamu 1o namsiTi. OT6op OJMHAKOBLIX TEKCTOB TOU
3TI0XH, 3ay4YeHHBIX U 3aTeM 3alMCaHHBIX pa3HBIMU OrepaTopa-
MH 10 TaMATH. EC/iM B 3THX 3amucsx MHOTO PacXOoXK[eHWH,
aHA/IMTHK BhIOWpPaeT ux obiiye pparMeHTh;
7.2. OCHOBBIBasICh Ha CJie/laHHOW BBHIOOPKe, aHAJIMTHK COCTaB-
JisieT 0OBEKTUBHO [JOCTOBEPHYIO XPOHUKY C JeTaJbHBIMU OTIU-
CaHUSIMHM COOBITUH UCTOPUUECKON 3TOXH, KOTOPYIO TOCETHU/IN
OTIepaTophl, BKJIOUasi rpaduueckre WTFOCTPALMM W peau-
CTUYHBIE TIOPTPeThl UCTOPUUECKUX MePCOHAMKEH.
Mcnomﬂya TEXHOJIOTMIFO peasibHbIX MyTelIeCTBU BO BpeMeHH,
MBI, B YaCTHOCTU, MO>KEM YTOUHWTH Hallld 3HAHUSI O COOBITHSAX
TIPOILIOTO0 BCEMUPHOU UCTOPHH, BK/TFOUAS AAThl 3TUX COOBITHIA.
@daKTHUeCKU peasbHbIE MYTEIIeCTBYsI BO BpeMeHU — 3TO Haboie-
HUEe 00BEKTOB M COOBLITHI TIPOIIJIOr0 WK Oy/AyIlero B UX OpUTHHAIb-
HOM BHjle, 0e3 MCKa)XKeHHWH W 3aMyTHEHHWH, BBI3BAHHBLIX JUCTOPCHEN U
abcopbieli curHana B TOJIIe TIPOCTPAaHCTBa-BpeMeHu (TIpy Habo/e-
HUM CKBO3b BeKa MbI BUJUM PYMHBI U OCTaHKU BMECTO HOBBIX CTpOe-
HUI U XKUBBIX JitoZiei). IHBIMU C/I0BaMH, TIPOLLle HalTH >KUBOTO CBUE-
TeJis UCTOPUYECKUX COOLITUI U MOTOBOPUTH C HUM, UYeM 3aHHUMAThCSI
rajlaHieM HaJl pyUHaMH W OCTaHKaMH. JTO SIBJIIETCS 3a/laueii HOBOM
HayKH, 3KCnepuMeHmanbHoll UCmopuu, OCHOBHOM HCC/Ief0BaTebCKUI
MeTO/| KOTOPOif — peasibHble MyTellecTBUsSI BO BpeMeHH.
Tak, HanpuMep, T0C/Ie Cepuy IyTellecTBUi B 310Xy [peBHeli ['pe-
uuu u JlpeBHero PriMa, MbI CMOKEM 3HaTh TOUHO, KaKHe aBTOPHI CYIIe-
CTBOBa/IM B aHTUUHBIN TEpUOJ W KakKue KHWUTW OHM Hamucaau. B pe-
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3y/bTaTe Mbl CMOKeM OJJHO3HAUHO OIPe/Ie/NTh, KakKhe KHUTH B HALIMX
Oub/MMOTeKax SB/SIOTCS TICEBA0-aHTUYHBIMH UMUTAL[USIMHM, HalMCaH-
HBIMH B 310Xy PaHHeT0 U cpeZiHero Bo3poxeHus1, a TakKe JOTIOHUTh
HalM OUOMOTEKU TeKCTaMK YTEPSHHBIX PeasbHbIX TIPOU3Be/IeHUI aH-
THUUHOM JIUTepaTyphl U HayKU.

JTa rfaBa — OJHA UX “TeXHOJOTMYecKuX’ TJaB JaHHbIX KOMMEH-
TAPUEB. Bocripusitie sToi nHbopMaluu (Kak ¥ 000l wHbopMaiumn
BOOOII[e) 3aBUCUT OT YHEPTeTUUECKOTO CIrieKTpa uuTaresisi. Tak, Harpu-
Mep, TyTeIecTBYsl B MPOIILIOe, BbI MOXKETe MOnpoboBaTh OOBICHUTH
yuéHOMY cepeAuHbI 19-T0 BeKa MPUHLUI PaboThl COBPEMEHHBIX 3JIeK-
TPOHHBIX T'a/PKETOB, CKa’keM, CMapT¢oHa Wi KoMmbioTepa. Ho oH Bcé
PaBHO HUUETO He TONMET, ITOCKOJIBKY 3HEeprocreKTpaibHbIA KO, rajak-
THUYECKOW Cpeibl Ha y4acTKe TMOJETa Haileldl mjaHeTel B 19-M Beke He
COAEP>KUT OMMCAHUS TIPUHIUIIOB PabOTHl 3JIEKTPOHUKH. OrvicaHue
JIEKTPOHUKN HauMHAaeT (parMeHTapHO TOSIBISATHCS B IHEPrOCIIeK-
TPaJbHOM KO/Ie Ta/aKTUUeCKOW Cpefibl TOJIBKO HauKHasi C CeKTOpa 3TOM
cpefibl, TIpoMileHHOro Halllel rjaHeToil B cepeune 20-ro Beka. [Tosrto-
My, Ja)Ke eCJii Bbl HapucyeTe YuéHoMy 19-ro Beka cMapTQOH WK KOM-
MBIOTEP U CTaHeTe OOBSCHATH eMy, Kak 3TO BCcé paboTaer, oH Oyjer
CKOpee BCero CUNTaTh, YTO BB — CYMaCIIeIIHH.

JIubo, mipu Gosiee AOBEPUTENILHOM 3HAKOMCTBE, OH TOBEPUT B pe-
aJIbHOCTh TAaKOTO YCTPOWCTBA, HO TMPHU 3TOM OyZeT CMOTpeTh Ha Bac C
XUTPbIM TIPUIIYPOM (TUIIMUHBIA NPU3HAK 3al{UTHON peakl[MM MO3ra,
CBUJETe/IbCTBYIOLMI O BHYTpeHHel YOeXKIEHHOCTH UeloBeKa B TOM,
4To ero “obMaHBIBalOT”; CM. I1aBy [IOHMMAHUWE MH®OPMALMN). OH Oy-
JleT CUNTaTh, UTO BbI — TaJAHT/IMBLIN U300peTaTesib, KOTOPBIA paccKa-
3bIBAET BCSKKE TJIYTIOCTH, UTOObI CKPBITh PeasibHbIe TIPUHLUIIBI PAOOThI
3THUX YCTPOMCTB. A Ha caMOM [iejie TaM BHYTPU CMapT¢oHa WA KOM-
NbIOTepa CMOHTHMPOBaHbl MUKPOCKOIIMUeCKHe TTapoBble IBUTaTesIH, KO-
TOpbIe ¥ 00eCreurBar0T QYHKLMOHUPOBAHHE 3THX YCTPOWCTB.

AHanornyHo, 1pH TOTBITKe 00BSICHUTE Kak pab0TaroT TeXHOIOTUH
Oymylero yuéHOMY WM WHXKeHepy KoHIija 20-To BeKa, OH He TTOBEpHT,
a OyzeT MCKaTb 371eKTPOHHBIe OI0KM B UX OIMCAHUM, TaK KakK B CO3Ha-
HUU YejioBeKa KOHIJa 20-r0 BeKa MPHUCYTCTBHE 3JIEKTPOHUKU SIB/ISIETCS
MPU3HAKOM “BBICOKMX T€XHOJIOTUN”.

To e camoe 1 ¢ UH(OpPMaLMel 0 TeXHOJIOTUH PeasbHBIX ITyTellle-
CTBUH BO BpeMeHH. OrricaHre 6a30BbIX MPUHLUIIOB 3TOM TeXHOJIOTHH,
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KaK W [IPYTUX TeXHOJOTWi, YIOMHUHAaeMbIX 37eChb, 3aJ0)KeHO B (par-
MEeHTaX 3HeprocreKkTpasbHOr0 KoJa rajlakTUUeCcKOW cpefibl HauuHasi C
kKoHLa 1980-x rogoB. To ecTh 5Ta TEXHOIOTHS B MPUHLIUIE AOCTYITHA
JI/11 MacCOBOr0 NOHKMMaHUA JIFObMY, HauuHasl ¢ KoHLa 20-ro Beka, HO
elé He SIB/ISIETCS TIPUBLIUHOM /1711 OOJIBLIMHCTBA WH)XEHEPOB M TEXHO-
soroB. dopmasibHOe MOBTOPEHHE KAKUX-TO MeXaHWUYeCKUX AelCTBUi
He JaéT Hudero. MIH)KeHepaM U TeXHOJIOTaM Heo0XOUMO “TIpOTTUTATh”
CBOé co3HaHHe 0A30BBIMU MPUHIWIIAMU 3TOW TeXHOJorud. ToNbKO TO-
r7la OHH, YETKO TTOHMMasi OCHOBHBIE TIPUHLIUTIBI, 0COOEHHOCTH U JleTanu
3TOM TEXHOJIOTMH, CMOI'YT peajau30BaTh IyTellecTBHs BO BpeMeHU Ha
MIpaKTUKe.

B To ke BpeMs KTO-TO, OBICTPO TMPOJIUCTAB 3Ty TJIABY 3a KOKTEM-
JIeM, MOXKeT BBbICKa3aThCsl, T0Ka3bIBasi TEM CaMbIM 3alUTHYHO peakLHIo
CBOEro COOCTBEHHOTO HU3KOUACTOTHOTO >KUBOTHOTO MO3ra:

— “Ora OuoTexHUUecKass TEeXHOJIOTUS CJIMIIKOM CJIOXKHA, I10-
CKOJIbKY 3HAUMTe/IbHYI0 €€ 4acTb COCTaBJsileT ue0BevecKUn
taxTop. [laliTe HaM UKMCTO TeXHUUYECKOe YCTPOMCTBO ISl MyTe-
IIeCTBUN BO BPeMEHHU, KOTOPLIM MOXKET YIIPaB/ATHL JIFOOOM ue-
noBeK 6e3 crielMabHBIX HaBBIKOB U KBanMdukarmu!”

Ha aTo nyuiiie Bcero oTBeTUTh, Kak U B C/lydae aHaJOTMYHOIO BbI-
CKa3bIBaHUSI, HallpuMep, 0 “CI0XKHOCTU” U3y4yeHUs] PUMaHOBOM TeoMeT-
PUU WA OCBOEHMS HaBbIKOB aKaJeMUUeCcKoro PUCYHKa:

— “XoTuTe Urpath Ha CKPUIIKe, HO TaK, YTOOBI [JO/T0 He YUUTHCS

5TOMYy?”
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PEA/TBHBIE MEJK3BE3HBIE ITYTEIIECTBHUSI HA PACCTOSTHUS
BOJIEE 100 ITAPCEK

BTA [JIABA — O TEXHOJIOTMM peaslbHbIX MeK3BE3[HbIX MyTellle-
CTBUM NPOJO/DKUTEIBHOCTBI0 OT HECKOJIBKHUX YacoB IO HECKOJIb-
KUX JHeH (1ogobHO COBpeMEHHBIM MEXKOHTHHEHTAlbHBIM aBUarepe-
JIETaM WM TJIaBaHUIO Ha COBPEMEHHOM OKeaHCKOM JialiHepe).

VmKeHepHasi peaim3aliys pa3HOOOpa3HBIX BepCHid 3TOW TEXHOJIO-
UM TaK)Ke HaxOAWUTCS B TpeJiesiax TeXHUUYeCKUX BO3MOXKHOCTeN yesio-
BeueCcKo IUBU/IM3aI[MM KoHIja 20-ro ¥ Havasia 21-ro BeKoB U He TpeOby-
€T OrPOMHBIX (PUHAHCOBBIX 3aTpaT, HO TpebyeT riyb0KOro MOHUMaHKUS
0a30BbIX MPUHLUIIOB 3TOW TEXHOJOTUY. VIHBIMU C/I0BaMU, UH)KEHEPBI U
TeXHOJIOTH JOJDKHBI “TIPONUTAaTh” CBOE CO3HaHWe eé 0GAa30BBIMM MPHH-
LUTIaMH, YTOOBI SICHO MIOHUMATh, UTO OHU Jie/IafoT. Tak Kak Mbl BCe 3Ha-
eM, uTo 00e3bsiHa MOXKeT coOpaTh PaZMOTIPUEMHMK U3 GI0KOB 107 py-
KOBOJCTBOM /IPeCCHPOBIIMKA-UeI0BeKa, U 3TOT PaAUONIPUEMHUK Oymer
paboTarth (ToKa He pa3psasaTcs ero batapeiiku). Ho caenath BTOpOii Ta-
KOU >Xe 3Ta 00e3bsiHa caMa HUKOTJja He CMOXKET, TaK KaK He MOHMMaeT
OCHOBHBIX MPUHIIUIIOB PabOTHI 3TOTO YCTPOMCTBA.

TexHO/IOTHS pealbHbIX Me)K3BE3/JHBIX MyTelleCTBUN PUHLUNHAb-
HO OT/IMYAeTCsI OT “KepOCHMHOBOM TeXHOJIOTUM”, Ha KOTOPOW OCHOBAHO
COBPeMeHHOe OKOJIO3eMHOe MUJI0THPYeMOoe OCBOeHHe Kocmoca. “Kepo-
CUHOBasi TEXHOJIOTHs” PEAKTUBHBIX [BUraTesieil Obula [laHa uesioBeve-
CTBY B KOHIle 19-T0 BeKa TOJIbKO /jIsi TOTO, YTOObI 0CO3HATh TOT (haKT,
YTO MBI He 3aTiepThl Ha Halllel TuiaHeTe 3eMJisl, U MyO/TUUHO TPO/IeMOH-
CTpYpPOBaTh BO3MOXKHOCTh BBIXO/A 3a Tpe/ie/ibl Halllel T/laHeTkl, B KOC-
MOC, a He /ISl HaCTOSILUX MyTemlecTBUi 1o Co/HeYHOH cucTeMe U TeM
Oosee K 3Bé3/1aM (“KepOCHHOBAsI TEXHOJIOTHS” PeaKTUBHBIX JIBUTaTe/IeH
COBEPIIIeHHO HeTIPUro/iHa [i/isi TAKUX IMyTelllecTBU).
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Barr mokopHeIii ciyra 611 ObI OU€Hb CUTBHO Pa304apoBaH B YPOB-
He Pa3BUTHS JIIOZIel HbIHEITHEero MOKOJIeHs], eC/H, U3y4MB 3Ty IJIaBy U
npefiplAyIMe riaBbl KOMMEHTAPHEB, ero COBpeMeHHHKH He BOCTIPOM3-
Besi OblI yCTPOMCTBA, paboTaroljyie Ha OCHOBE TEXHOJIOTHH peanbHBIX
Me)X3BE3[HbIX MyTelleCTBUI.

PATKOE OTCTYIUIEHME Heo0X0JUMO, UTOObI YIIOMSIHYTb OZIHO 3a-

Omy>K7ileHre 0 COBpeMeHHOM TeOpHH MPOCTPAHCTBa-BpeMeHH (Teo-
pYM OTHOCHTEBHOCTH): MHOTHE BepsT, UTO, COTJIACHO TEOPHUH OTHOCH-
TeJLHOCTH /IBIKEHHe ObICTpee CKOPOCTH CBeTa, BKJIFOUasi MTHOBEHHOe
repeMelljeHe B [IPOCTPAHCTBe U MTHOBEHHYIO Tlepefiady CUTHajIoB, He-
BO3MO)KHO. DTO 3a0/y»K/jeHHe LIMPOKO PacrpoCTPaHeHO Cpefiy Herpo-
(beccrioHaIOB, HUKOT/Ia He W3YYaBIINX PUMaHOBY FeOMETPHIO, KOTOpast
SIBISIETCS OCHOBOW TEOPUM OTHOCHTENbHOCTH. MICTOUHHK 3TOro Muda
— TIOMYJ/ISIPHBIE KHWTH U CTaTbH.

Ha camom fesie Mrd 0 Hepeo0/IMMOCTH CKOPOCTH CBeTa sB/IseT-
cs1 ukyel. Baill MOKOpHBIM c/1yra MOXKeT yTBep)K/jaTh 3TO TOUHO, TaK
Kak OH SIB/IIETCs CIIeLMaIMCTOM I10 TeOPUH (PU3MUeCKUX Hab/oAaeMbIxX
BeJIMUMH B TEOPUU OTHOCHTEILHOCTH (TEOPUM XPOHOMETPUYeCKUX WH-
BapHaHTOB), KOTOPBIY, BMecTe c JI., ero Givskaifiiieil Koeroi u coas-
TOPOM, U3/I0’KHJI COBMECTHbIe MCC/Ie/[0BaHNs Ha 3TY TeMY B TPEX MOHO-
rpadusx, U3jaHHBIX Ha aHT/IMHACKOM M (PaHIy3CKOM fI3bIKaX, a TakKe
B psjie HayuHbIX craTteid. EcTb U gpyrue ucciefloBaHUS Ha 3Ty TeMy,
HalMcaHHble CllelldaJiCcTaMy [0 TeOPUU OTHOCUTETBHOCTH U BK/IIOUEH-
Hble B Oubnuorpaduro BEIIEYIIOMSHYTBIX MOHOTpaguii.

Korza MbI rOoBOPUM 0 CKOPOCTH CBeTa Kak IpeZie/IbHON CKOPOCTH
JBIDKEHHUs Tesl M pacrpoCTpaHeHHs] MHGOPMAlLMH, MBI VIMeeM BBH[Y
CKODPOCTb, PErMCTPUPYeMYIO HabstozjaTeseM, KOTOPbIif CHHXPOHU3HDY -
€T CBOIO CHCTEeMY OTCUéTa ¥ CHCTeMbI OTCUETA HabuojaeMbIX 00BeKTOB
C TIOMOIL[BIO CBETOBBLIX CUTHA/IOB, U, TaKUM 00pa3oM, 1oJydaeT uHdop-
MaL{ro 06 OKpY)KarolleM MUpe C MOMOILBI0 CBeTa. DWHIITeIH BbIOpas
TaKy0 CMHXPOHH3aLMI0 CHCTeM OTCUéTa MOTOMY, UTO B TO BPeMsI CBeT
ObUT caMBbIM OBICTPBIM W3 M3BECTHBIX CIIOCOOOB CHHXpOHHW3auuu. Ero
CHCTeMa CHHXPOHHM3allvu (HabsrofieHuss Mupa) flajia MaTeMaTHuecKoe
00BsICHeHNe COKpALLleHUIO [JIMHBI ¥ 3aMe/ljIeHHI0 BpeMeHH, Ha0srofae-
MOMY y 4YacTull, JBWKYLIUXCS CO CKOPOCTSIMH, COMOCTaBUMBIMHU CO
CKODOCTBIO CBeTa: 3TH 3(eKTbl — pe3y/nbTaT MUCKa)KeHHSI TIPOCTPaH-
CTBa M BPeMeHH B UeTHIPEXMEPHOM IICEB/JOPYMAHOBOM TPOCTPAHCTBE,
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r7le CKOPOCTh CBeTa B BaKyyMe SIBJISIETCSI CKOPOCTbIO CUHXPOHH3aLUu
HabmroaTenst U 06BEKTOB ero HabMojeHns. TH NCKa)KeHWsT BUHBI U3
TIOKOSIIIIeHCsT cUCTeMBl OTCUéTa Hab/ofaTens, B TO BpeMs KaK caMd
JBIDKYIIECS TeJjla 0CTal0TCs Hern3MeHHbBIMHU.

BwMmecTe c Tem, B pUMaHOBOM TeOMeTPUM HET KaKoro-To “3aripeta”
Ha JIpyrve CUCTeMbl CHHXPOHHW3al[MK, HallpuMep, Ha CUCTeMbI OTCUETa,
CBsI3aHHbIE CO CBEPXCBETOBBIMU UaCTULIAaMH (TaXMOHAMHM), U JaXKe C ua-
CTUL]AMH, TTePeMeL[alIMUCST MIHOBeHHO. COT/IacHO TeOpUU OTHOCH-
TeJIbHOCTU TaXWOHBI JBIDKYTCSI HA CBEPXCBETOBBIX CKOPOCTSX B MHH-
Mo 06/1aCcTH MPOCTPAHCTBA-BpeMeHH, HEeBUAMMOW Hab/r0jaTeto, BoC-
MPUHUMAIOLLEMY MUD C TIOMOILbI0 CBETOBBIX CUTHAJIOB.

CBeT — 3TO TIONepeyHbie BOJIHBI, PACIPOCTPAHSIOIINECsS B 3JieK-
TpOMarHuTHOM mosie. Bmecte ¢ TeMm, emé B 1918 -1920 romax mMHOrme
WCC/Ie/IOBATeN TIOKAa3ad, UTo, eC/Ii CUHXPOHHU3HUPOBATh CHUCTEMEI OT-
CuéTa 3BYKOBBIMU CHTHA/IaMH, T.e. UCTIOJIb3ysI 3BYKOBbIe BOJIHBI B BO3-
Jyxe, TO Mbl TIOJly4aeM Takue ke rnpeobpa3oBanus JIopeHLa, UToO U B
TeOpUU OTHOCHTE/BHOCTH, a CKOPOCTh 3BYKa B BO3/yXe WIpaeT poJjb
CKOPOCTU CBeTa. VIHBIMM CJlOBaMM, HabmtofaTesb, MOMyYarOIdid WH-
(hopmaruro 06 OKpy’KaromeM MUpe C TIOMOIIBI0 TOJTBKO 3BYKOBBIX CHT-
HasioB, OyZeT CUMTaTh, UYTO CKOPOCTH 3BYKAa B BO3AyXe — 3TO TIpe-
JleJbHasi CKOPOCTb JBVDKEHUS Tesl U PacrpocTpaHeHus: MHGOpPMAaLUK B
IMpupoge. XoTsi, KOHEYHO, TeJla MOTYT IBUTAThCS TAK)KE U CO CBEPX3BY-
KOBBIMH CKOPOCTSIMH.

Barr nokopHbIii ciyra MpoBés JieTHWe Ce30HbI CBOero JeTCTBa psi-
IIOM C BOEHHBIM a3pOZPOMOM U YacTO HabJro/Iai, KaK peakKTUBHBIHN Tie-
PeXBaTUK, JBUTAsICh Ha CBEPX3BYKOBOW CKOPOCTH, BUZIEH JajieKO BIle-
penu Toi TOUKM B Hebe, M3 KOTOPOW UCXOAUT 3BYK ero ABuratesisi. B to
BpeMsi KakK, eC/Id 3aKpbITh TJ1a3a M, TaKuM oOpa3om, moaydaTb UHGOp-
MaL{I0 O MUpe C TIOMOLIBIO TOMBKO 3BYKa, OY/IeT Ka3aThbCsl, UTO 3TOT
CaMOJIET JIeTUT Ha CKOPOCTH 3BYKa (3BYKOBBIX BOJIH B BO3Jyxe). ['oBopsi
TePMHUHaMU PUMaHOBOU reOMETPUH, C TOUKU 3PeHUS UesioBeKa C 3aKphbl-
TBIMH TJIa3aMM TIePeXBaTUMK, JBUTasCb Ha CBEPX3BYKOBOW CKOPOCTH,
HaXOJUTCS B MHUMOM 00/1aCTH TIpOCTPaHCTBa-BpeMeHH, TOT/A Kak ero
Hab/mojaeMblii (haHTOM JIBIDKETCSI B Hebe Co CKOPOCTBIO 3ByKa.

MHorue Teopuu B HayKe TIEPeXWIN “IeTCKue 0osie3HH” Ha paHHEM
JTare CBoero pa3Butvsi. Hampumep, ceifuac MoOCTy/aThl TEOPUHA OTHO-
CUTEJIbHOCTH UHTEPeCHbI TOJBKO WCTOPUKAM HayKu KakK WTFOCTpaLust
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TOrO, KaK pasBuBaJach 3Ta Teopus.. Torga Kak INocjie UCTOPUYECKOro
pasroBopa I'poccmana u DiHInTeliHa B L{1oprixe CTano TMOHSTHO, UTO
OCHOBOM TeOpHM OTHOCUTEFHOCTHU SIBJISIETCS] PUMaHOBa TeOMETpHs, a
BCe CJIe[CTBUSI TEOPUU MaTeMaTHUeCKH BLIBOZSATCS Ha OCHOBE TeOMeT-
pPUYECKOHN CTPYKTYpPBI NCEBJOPHUMAaHOBa MPOCTpaHCTBa Oe3 HeobXomu-
MOCTH KaKHUX-TO TOCTY/IaTOB WM TIPUHLIUIIOB.

Teopusi OTHOCUTEILHOCTU (PUMAaHOBa reoMeTpHst) Obljla JaHa uesio-
BeUeCTBY ZJIS1 TOTO, YTOObI OCO3HAaTb MHOTOMEPHOCTb MHpa U Hac ca-
MHUX KaK MHOTOMEDHbBIX MPOCTPAHCTBEHHO-BPEMEHHBIX 00BEKTOB. DTO
MHOTOMEpPHOe MHPOBO3DeHUe SIB/SIeTCSI OCHOBOM MHPOBO3DEHHS uesio-
BeKa Oyy1iero.

Ha 3ToM Balll TOKOPHBIM C/Iyra 3aKaHUKMBaeT 3TOT KPAaTKUI 3KCKYPC
B OCHOBBI TEOPUM OTHOCUTEIbHOCTU U BO3BpAlLlaeTCsl K OCHOBHOM TeMe
3TOM r/1aBbl.

O CHOBbl TEXHOJIOTMM peayibHbIX MeK3BE3IHBIX ITyTeIleCTBUM

CTanu JOCTYMHBI [/l IOHUMMaHUs OJiarofiaps UCC/ieJOBaHUSAM B
obnactu remmobuonioruu (cM. paboTbl UrkeBckoro, [Ibtou, Bembxo-
Bepa U WX Toc/efoBaTesieif). Mbl MpoaHaIM3UpOBaIu JaHHbIE TeHo-
0UO0/IOTV Ha OCHOBE COBPEMEHHBIX TPe/CTaBJIeHU O MPOCTPAHCTBe-
BpeMeHW, Be3/ie TJIOTHO 3all0/ITHEHHOM TIOTOKaMU SHepruu. B pe3yiib-
TaTe TOyYW/Iach CIeAyIomiasi KapTHHA.

CoJiHile TIOTJIOIIAeT MOTOK SHepruu Haberaroiried rajaakTHUecKomn
Cpefibl, 3aTeM Iepeu3/iyyaeT IMOIJIOLIEHHYIO SHEePruio uepes CBOIO I10-
BEPXHOCTb, HO Y>Ke Ha YacTOTaX IMy/bCaliuii CBOETO SHepreTHUecKoro
Tesa (4aCTOTaxX COJIHEUHOIO CIeKTpa). JIpyrue 3B€3/bl TaKKe MOTr/IOLa-
0T TOTOK HEPTYU BCTPEUHOU rajlakTHUeCKOM CpeJibl, a 3aTeM Tiepens3-
JIYUaloT eé yepe3 CBOIO IIOBEPXHOCTh HAa CBOMX COOCTBEHHBIX UaCTOTAX.
[Tnaneta 3emysi TakKMM >ke 00pa30oM TIOT/IOLAeT MOTOKWA 3HEPTUM COJl-
HEeUHOM cpeZibl U BCTPEYHOM rasiakTUUecKoil cpejibl, a 3aTeM I1epeusy-
yaeT TOTJIOLIEHHYI0 SHEPTHI0 Uepe3 3eMHYI0 NTOBEPXHOCTh Ha YacTOTax
TyJIbCaLUi Ta30BOM, XKUJKOM U TBEPJO-CKaIbHOU CpeJ MylaHeThl.

IIpu 3TOM, XOTSI CHIEKTpPbI MYJ/IbCAl[Ui TaJaKTUUeCKuX (3BE3HBIX)
TOTOKOB SHEPTMH W TOTOKOB SHEPTUH, MePen3TyuéHHBIX TJIaHeTaMHu,
MepeceKaloTCsi B UaCTOTHOM [JMarna30He 3HeprooOMeHOB ra3oBOH cpe-
[Ibl, UX MaKCUMYMBbI JIe)KaT B Pa3HbIX YaCTOTHBIX Avania3oHax. Uem me-
Hee CBSI3YIOLLUM SIBJISIETCSI COCTOSIHME CPe/ibl, TeM BbIlLIe YaCTOThI SHep-
roobmeHoB B Heli. Tak, 4aCTOTHI 3HEProoOMEHOB B ras3ax Ha MHOTO
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TOPSIAKOB BBIIIe, UeM YaCTOTh SHEProoOMeHOB B XUAKUX Cpefiax, a ya-
CTOTBI 3HEProoOMeHOB B TBEP/BIX CpeJjax SBISIOTCS CaMbIMU HU3KHMH.
[TosTOoMy ranakTh4eckue rasoBble Cpejibl, a TaKXe TIa30Bble CpeJibl
3BE3[] U IUIaHeT IyJ/IbCUPYIOT B HAMHOTO OoJiee BBICOKOUACTOTHOM [JjHa-
Tra30He, YeM XUJKUe U TBEP/0-CKalbHble Cpe/ibl I/IaHeT.

Takum 06pa3oM, BCE TIPOCTPAHCTBO-BpeMsi ["allakKTUKHU 3arioJTHEHO
“BeTpamMu” pa3sHOOOPAa3HBIX IMOTOKOB 3HEPTUH, MTHOBEHHBIE TPEXMep-
Hble ceueHUs (Cpe3bl) KOTOPBIX BOCIIPUHUMAIOTCS Ue/I0OBeYeCKUM MO3-
rOM KakK TpéXMepHble rajqakTUueckue U IUlaHeTHble cpefipl. I1py sToM
YaCTOThI My/IbCALIUU TalaKTUUeCKuX “BeTpOB” (OHU UCXOAST U3 3BE31 U
JPYTUX TajakKTHUeCKUX MCTOYHMKOB) HaXOZTCS B HAMHOTO OoJjiee BbI-
COKOYaCcTOTHOM JuanasoHe, YeM 4acTOThl MyJIbCaliyd “BeTPOB”, UCXO-
JSLLUX U3 TI/IaHeT.

OTa KapTHHa, ITOCTPOEHHAss Ha OCHOBe JIaHHBIX T'eJIMO0OHONIOrHH,
Ja8T BO3MOXKHOCTb pa3paboTaTh TEXHOJIOTHIO PeabHbIX MEK3BE3IHBIX
TyTelleCTBUH.

WTak, Halla niaHeTa 3emJisl, JBUrasch 1o CBOeMy MapLipyTy B ['a-
JIaKTHKe, HellpepblBHO IIOIVIOLLAeT TIOTOKW SHEpruu 3B€3J U IlIaHeT,
repepabaTbIBaeT MOTJIOMIEHHYIO SHEPIHI0 BHYTPH CBOEro SHepreTuue-
CKOrO TeJa, a 3aTeM Iepeus/yuyaeT yepe3 CBOK IOBEPXHOCTb B OKpY-
JKarollee MPOCTPaHCTBO CO/THEUHOM CUCTEMBL

Ecnu co3path WMT, 3KpaHUPYIOLUI “BeTep” MOTOKa 3eMHOM SHep-
T'H, HelpepbIBHO UCXOAIINI U3HYTPH Tesla 3eM/IM Yepe3 3eMHYO I10-
BEPXHOCTb B OKpY»Karolllee NMpocTpaHcTBO COHEYHOM CUCTEMBI, U yC-
TaHOBUTH STOT LWT MOIMEpEK MOTOKA 3TOro “Berpa”, T.e. MapasuiebHO
3eMHOU TIOBEPXHOCTH, TO “BeTep” MOTOKA 3eMHOM SHEprHU OY/eT BbI-
Ta/JIKUBaTh €ro M3 MPOCTPAHCTBA IJIAHETHl B OKpY’Karollee KOCMHUYe-
CKOe TIPOCTPaHCTBO.

Tako# muT paboraeT Noj06HO Tapycy MOPCKOTO MapyCHOro Cy[-
Ha. TpaHcriopTHOe cpeZcTBO, 000Py/JOBaHHOE TaKHUM ILJUTOM, — 3TO
YCTPOMICTBO NMapyCHOro THMA (TaKUM yCTPOMCTBaM He Hy>KeH UCTOYHUK
SHepruy, Tak Kak OHU MepeMeLatoTcsl 3a CUéT 3Hepruu Berpa). [Tumor
TAKOI'0 TPAaHCIOPTHOTO CPejCTBa MOJO00€H SIXTCMeHY, YIIPaBJISIOILEMY
NapyCcoM SIXTbI: U3MeHSIsl YO/l HaK/IOHA 3TOr0 LUTa M0 OTHOLIEHUIO K
3eMHO} TIOBEepXHOCTH U, C/le/l0BaTe/lbHO, K MOTOKY UCXO/AIel 3eMHON
SHepruM, NWIOT MeHseT HalpaB/ieHe JABWKeHUs! BCero TpaHCIIOPTHOTO
cpeficTBa — “Tajic” OTHOCUTE/BHO 3€MHOI NOBEPXHOCTH.
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Takoil WUT JO/DKEH UMETh PeLleTyaTo-MOMOCTHYI0 CTPYKTYPY, Ie
pa3Mep MHUKpPOsSTUeeK COOTBETCTBYET UacTOTe MaKCHMyMa 3Heprooome-
HOB B HH3KOUACTOTHBIX IJIAHETHBIX CpeflaX, a II0JIOCTHAs CTPYKTypa
MHKpOsTueeK T103BOJIsieT SKPaHHMPOBaTh IOTOKWA SHEPruM IIaHeTHBIX
cper. Ha mipakTuke yj00HO MCTO/IB30BaTh He MOHOJIMTHBIH ILUT, a Ta-
HeJlb, COCTOSALIYIO M3 y3KUX jKalto3eid, CMOHTUPOBAHHBIX Ha IaTdop-
Me (Tofo0HO 0OBIUHOMY JKa/lt03eBOMY OKHY B oduce). Bombimoe Kosm-
YeCTBO >Kajto3ell Ha MaHe/ n HeoOXOJUMO Uil TOTO, YTOObI KaXKas 13
HUX TI0 OT/IeJIbHOCTH He 00J/1afiana 3HAUUTe/TbHBIM SKPAHUPYIOLUM (-
(dekToM (He co37laBasa 3HAUMTE/NLHOW TATHM) W, TaKMM 0Opas3om, Ipo-
1jecc cOOpKU Takol maHe iy 6bi1 Ob1 60J1ee-MeHee 6e30macHbIM.

B HeakTHBHOM T0JIOKEHUU >KaJTF031 TlaHe U 3a)UKCHPOBaHbl ApPYT
HarpoTUB ZIpyra B TaKOM TOJIO>KEHUH, UTO SKPaHMpYIolllee (apycHoe)
CBOMCTBO OJTHOM M3 HUX KOMIIEHCUPYET SKpaHUPYIOIliee CBONCTBO /IpY-
roi. TIpy TakoM B3aMMHOM T10JIO’KEHHHM KasTio3el ratdopMa, Ha KOTO-
pOit CMOHTHPOBaHa MaHesb C 3TUMH >Ka/li03sMH, He SKPaHUPYeT ITOTOKU
JHEPryH, UCXO/IIMe U3 3eMJH, U, TAKUM 00pa3om, 3Ta riaTgopma mMo-
JKeT OBITh B JIF0O0M T10/10)kKeHNH Ge30T1acHO TPaHCIIOPTHPYeMa U3 OJJHO-
ro MecTa Ha MOBEepXHOCTHU IJIaHeThl B pyroe (WM repeHocrMa Bpyu-
HYI0, eC/T 3T0 — MOOU/IbHAsi BEPCHUS TAKOTO YCTPOWCTBA).

[Tpy TO/THOM paCKPBITHU JKaslto3ell TaHeu IuiaTgopMa ABKeTCs
10 BePTUKA/IX OT 3€MHOM MOBEPXHOCTU 3a CUET IOJTHOTO TePeKpHITHS
WCXOJMILero IOTOKAa 3eMHOM sHepruu. [pyrue “rancel”, Takue Kak
Me/IJIeHHbIM BepTUKa/IbHbIM MOABEM U CIYCK, CHIDKEeHHe 10 TJIMCca/ie,
ZIBI)KeHHe BJOJIb 3eMHOM MOBEPXHOCTH (BIepés, Ha3a/l, BIeBO, BIIPaBO)
U T.II. ZOCTUTAIOTCS TIPU [IPYTUX YI/IaX PacKPBITHS >Kamto3ed OTHOCH-
TeJILHO APYT Apyra. YTpaB/ieHHe TaKUM TPAHCTIOPTHBIM CPeJCTBOM OT-
JIMYaeTCs OT YIpaB/eHUs SIXTOW JIMLIL B TOM, UTO SIXTa IlepeMelriaeTcs
TI0 MOBEPXHOCTHU, TOTJA KaK JaHHOe TPaHCIIOPTHOe CPeJCTBO IepeMe-
1iaeTcs B 00bEMe.

Takast maHesIb BMeCTe ¢ KaOMHOM NUIoTa ¥ CalloHOM /ISt TTaCCaXkH-
POB | Ipy3a, CMOHTUPOBAHHBIMY Ha IIaT(OpPMe CBepXYy 3TOH MaHesH,
npe/icTaB/seT co60i mpaHcnopmHoe cpedcmeo hdpycHo20 muna 04s
nepemeujeHuss 8 npocmpaHcmee Hawleil niaHems! B TIpefejiaXx aTMO-
cdepsl, BOJHOM cpefibl, TBEPAO-TEKTOHUYECKOU Cpelibl U B OKOJI03€M-
HOM TPOCTPAHCTBE HACTOJILKO [a/ieK0, HAaCKOJbKO JeMCTBeHHbIM $IB-
JisieTcsl “BeTep” MOTOKA SHEPTUH, UCXOMSILEro OT 3eMJIH.
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CKopoCTh NepeMelleHus] TaKOro TPAHCIIOPTHOTO CPeJCTBa SIBJIsIeT-
Csl TeOpeTMUeCcKd HeorpaHuueHHOH. TouHee — eé BepxXHUil mpepjen
orpe/iesIsieTCs TIO0IIAZbI0 JKa/Ir03eBoi naHeu (mapyca). Jake MOOH/Ib-
Hasi BepCcUs TaKOro TPaHCIIOPTHOI'O CPefiCTBa, B KOTOPOM IJIOLIA/b Ka-
Jr03el sKpaHupytoleil naHenu cocrasseT Bcero 0,5 M2, 1aéT BO3MOX-
HOCTb OJHOMY IWIOTY IepeMellaThCsl B BO3JyXe BJO/b T0BEPXHOCTU
I/IaHeThbl Ha CKOpOCTsX BIUIOTH A0 1.700 xm/uac. Ilpu BepTHKambHOM
repeMeleHry, T.e. TIPU MOJHOM PacKpbITUW XKaslto3el, CKOPOCTh JIBU-
>KeHust Oblsla 6b1 HAMHOTO BbIllie (QHAJIOT — sIXTa JABMKETCSI CTPOTO TI0
BETPY HaMHOTO ObICTpee, UeM To/ TIPSIMbIM YTJIOM K BETPY).

JHAM U3 MOCJEACTBUI 3KPAHNPOBAHNS MCXOJALIEr0 IOTOKA

3eMHO} SHepruy sIB/seTCs TO, YTO C TOUKH 3PeHMsI BHEIIIHero Ha-
Omomarenst SKpaHUPYIOI[asi TIaHeJb BMeCTe CO BCEM TPAHCIIOPTHBIM
CpeJICTBOM HegUOUMA 80 8peMst OBUNCEHUSI.

YT0oOBI MOHSTH 3TO, HEOOXOAUMO HEOOJIbIIOE OTCTYIJIEHHE B TEO-
puio HaboflaeMbIX BeJMUYMH COTJIaCHO TEOPUM OTHOCHUTeTbHOCTH.
CurHasbl B IPOCTPAHCTBE-BPEMEHH TPe/ICTAB/ISIOT CO00M HUTEBH/HbIE
MUKDOLIJIMHPLI COOBITHI, KOKIbIH U3 KOTOPBLIX 3aIlOJHEH SHepruen
YaCTUL[BI, HECYIL|ed CHTHAJI, W TIPOJIOYKEH BZOJb MO0 Teoze3nuecKoi
(kpatuaiiiielt), MO0 HereoAe3UUeCKon (MCKaKEHHOM BHEIITHeH CHUJION)
JIVHWY, CBS3bIBAIOILel MCTOYHUK CUrHana ¢ Habmogarenem. Habmoma-
Teslb BOCIIPUHMMAET 3TH SHEPrOHUTU B BU/le UX TPEXMEPHbIX CEeUeHUI
(MrHOBEHHBIX TPEXMEPHBIX “Cpe30B”) — TPEXMepHbIX MUKPOCTYCTKOB
JHEpPIYH, Ha OCHOBe KOTOPBIX ero MO3T DUCYeT B ero BOOOpakKeHWH
KapTHHY MaTepua/bHbIX UacTUL], HallpuMep, (POTOHOB, COI/IACHO MOJ-
XOJIAIIEMY OTMCAHMIO U3 €ro CIUCKA “MaTepHabHBIX” 00bEeKTOB U SIB-
JeHnd. DaKTUUECKH, NPOCTPAHCTBEHHO-BPeMEeHHble SHEPrOHUTH CUT-
HaJIOB SBJISIFOTCS 3/IeMeHTaMM “Tejila” caMOr0 MPOCTPAHCTBA-BpeMeHH,
TakK Kak HabofiaTe b 3HaeT O ero CyIIeCTBOBaHUH TOJIBKO B pe3yJibTa-
Te CUTHAJIOB, TIOJIyYeHHBIX 110 3TUM MUKPOLIIMHAPaM COOBITHH (B/O/b
reofle3anuyeckux W Hereofle3nuyeCcKrxX J/MHUM IPOCTPaHCTBA-BPeMEHU),
TOT/la KaK BCE, UTO HAXOJWTCSI BHE MUKPOLWIMHAPOB COOLITHI CUTHA-
JIOB, TIOJTy4UeHHBIX HaOuogaresiem, /sl HETO He Cyujecmeayem.

MBI BUIUM KaKOW-TO OOBEKT PsZIOM C HAMU WM []aJIeKO B KOCMOCe
TOJILKO B TOM CJIydae, ecjii TpéxmepHoe (MCHOBEHHOE) ceueHre Hallle-
ro MPOCTPaHCTBeHHO-BPEMEHHOT0 LW/IMH/pPA COOBITUH B MOMEHT Ha-
OmofeHNst coeJIHEHO C CeueHreM LUIMHZpa COOBITHI 3TOro oObeKTa
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(B MOMEHT BpeMeHH, KOT/la CUTHaJl er0 TIOKUHY/) KaK MUHUMYM OZHOM
o0111elf SHEPrOHUTEI0 — MUKPOLIMIMHIPOM COOBITHH YacTHIBI (CKa-
»keM, (oToHa), obielt s 3Toro obrekra U Hac. Eciu y Hac HeT 06-
X MUKPOLIMIAH/APOB COOBITHI YacTul] (IHEPrOHUTEH) C KaKUM-JTHOO
00BEKTOM, TO Mbl €20 He 8UOUM JJayKe eCJI OH PACII0/IOXKeH COBCEM psi-
JIOM C HaMH.

Tak, 3BE37bl U TUIAaHETHI, 00pa3HO TOBOPS, SIBJISTFOTCSA “MOXHATHIMU
KiIyOkamy 3Heprun”. HeT HMKaKoro “cceprueckoro MOTOKA H3/Iyue-
HUS”, UCXOJALLIET0 OT 3BE3] U I/IaHEeT, a TOJIbKO HECUETHOE MHOXKECTBO
JVCKPEeTHBbIX 3HEepPrOHUTel, NPOCTHUPAIOLMXCS OT KaXK[OW W3 HUX IO
KOCMMUYECKOMY MPOCTPaHCTBY. Mbl BUIUM KaXX/1yt0O 3Be3/ly W IjlaHe-
TY KaK CBETALIYIOCS TOUKY Ha HeOe TOJbKO TIOTOMY, UTO M3-3a e€ Heo-
ObIUaliHOM yZanéHHOCTH B KOCMOCE BCETO JIMIIb OJHA U3 MHOXKECTBa
SHEepProHuTel (MUKPOLIMIMHIPOB COOBITHH YaCTHI]), UCXOAIINX U3 HeE,
JIOCTUraeT Hallero Tesa.

B yacTHOCTH, MUKPOLIWIMH/PEI COOBITUN TIOTOKA 3eMHOM 3HEpTHH,
WCXO/SILEr0 yepe3 3eMHYIO NIOBEPXHOCTb B KOCMOC, (DPM3HUECKU SIB/IS-
F0TCSI MUDOBBIMU JIMHUSIMH JIOKAJIbHOTO TIPOCTPaHCTBa-BpeMeHH Harllei
TJTaHeThl, TaK KaK BCE, UTO HAXOJUTCS BHE MUKPOLIMIMHIPOB COOBITHIA
MOTOKa 3eMHOW SHEpPTHH, He cyljecmayem 051 3eMHO20 Habmodamens
(cucremMa oTCcuéTa Takoro HabJ/FOfIaTe/st CBs3aHa C 3eMJIEH), T.e. HAXO0-
JIATCS BHe NPOCMPAHCMea-epeMeHU NaaHemal.

VIMeHHO 1103TOMY IaHe/Ib, SKPaHUPYIOL{asi UCXOAALININ MOTOK 3eM-
HOW 3HepruM, HeeuouMmda BMeCTe CO BCEM TPaHCIIOPTHBIM CpeJiCTBOM
MapycHOro TUIa BO BpeMsl ero ABwkeHusl. B cucteme oTcuéta nuiora U
MacCca’KMpOB TAKOT'O TPaHCIIOPTHOTO CPe/CTBA MPHU €ro JBWKEHUU MU-
POBble JIMHUM JIOKAJbHOIO IPOCTPaHCTBA-BpEMEHU Halllell I/IaHeThbl
orubaroT maHesb ¥ KabKHY, a 3aTeM BHOBb CXOJSTCS BMECTe BbIILIE Ka-
OVHBI, TOr/la KaK B CUCTeMe OTCUETa BHeIIHero HabmozaTess, CBs3aH-
HOTO C TUIaHeTOM, MUPOBbIe JIMHWU JIOKaJIbHOTO TIPOCTPaHCTBa-BpeMeH!
TJIaHeThbl OCTAKTCSl HEBO3MYILEHHBIMU. B pe3ysbTaTe MWIOT W Macca-
JKUPbI TPaHCMIOPTHOT'O CPeACTBA BUAAT BCE, UTO MPOMCXOAUT CHAPYXKH,
TOr/la KaK BHeIlIHWe HabmrofjaTeny He BUAST 3TO YCTPONCTBO B JBIDKE-
HUU: 3KpaHUpYolljas NaHe/Jb BMeCTe CO BCeM TPAaHCIIOPTHBIM Cpeji-
CTBOM /IJIs1 HUX MIPOCTO He cyujecmayenm.

JTO OTHANEHHO TIOX0XKe Ha TO, KaK peakTUBHasl TOPIeZia ABKETCs
10/ BOZIOM B CO3/laBaeMOM €10 KaBUTallMOHHOM Ty3bipe. Ho, B oT/imuune
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OT TakoW Toprefbl, “KaBUTaTOp” YNOMSHYTOIO TPAHCIOPTHOIO Cpej-
cTBa (3KpaHUpYyIOIIasi TaHesb), HaXOAWUTCS Ha ero “kKopme”, a “my-
3bIpB”, B KOTOPOM /IBKDKETCSI TPAHCIIOPTHOE CPeJCTBO, HAXOAWUTCS BHE
JIOKaZbHOTO TIPOCTPAHCTBAa-BpeMEeHH IIJIaHeThl W TI03TOMY He BHJEeH
BHEIIHUM HaOJofiaTe/siM, HaXOALUMMCS B CUCTEMe OTCUéTa, CBs3aH-
HOWU C TUIaHeToM.

Tak Kak ynmoMsiHyTOe TPaHCIIOPTHOe CPeJCTBO TPY ABW)KEHUM Ha-
XOZWUTCSI BHE TIPOCTPAHCTBA-BpEMEHU IIIAHETHI, er0 KOHCTPYKTHBHBIE
3JIEMeHTBI, AIOT U MACCAXKUPLI He UCTILITHIBAIOT BO3/EHCTBUS YCKOpe-
HUSI TIPY ero pa3roHe ¥ TOPMO)KeHUU. JTO [JaéT IIHUPOKKe BO3MOKHOCTU
[J1. MaHeBPUPOBAHKS: pe3Kre TOBOPOTHI 107, MOYTH MPSIMBIM YTJIOM
0e3 CHIKEHMsI CKODOCTH, TIOUTH MTHOBEHHOE AOCTIDKEHHWE Kpekcep-
CKOW CKOPOCTH U TIOUTH MTHOBEHHOE TOPMOJKEeHHe He SIBJITFOTCS MPo06-
JieMO# [i/1s1 TAKOTO TPaHCIIOPTHOT'O CPe/CTBa.

[To 3Toif )Ke MpUYKMHE TaKOe TPAHCIIOPTHOE CPeJCTBO MOXKET OfH-
HAKOBO OBICTPO TepeMelnaThCst B /000H M3 I/IaHeTapHBIX CPeZ: BO3-
JyLIHOW, BOJHOM U Aiake TBEPJO-TeKTOHNUECKOH cpefie. B cucteme oT-
cuéTa, CBA3AHHON C IIJIAHEeTOH, T.e. CBSI3aHHOU C JIF000M U3 IUIaHeTHBIX
cpefi, Takoe TPAHCIIOPTHOEe CPe/CTBO, KOI/la OHO [JIBIDKETCS, He Cylie-
ctByet. [103TOMY TIaHETHBIE CpeZbl He OKa3bIBAIOT KAKOTO-TO COTIPO-
TUBJIEHUsI IBIDKYILEMYCSI TPAHCIIODTHOMY CPe/CTBY U, COOTBETCTBEH-
HO, He WCTIBITHIBAIOT KAaKUX-T100 ZiehopMalivii Ha TPaeKTOPHUH ero [IBU-
)KeHUs. B TO BpeMsl Kak IW/IOT U MacCaKUphl TPAHCIIOPTHOT'O CpefiCcTBa
HaO/MI0/IaI0T OKPY’KAKoLIYIO CpeZly, B KOTOPOW OHHU JIBIKYTCS (BO3ZYX,
BOZY WM TEKTOHWUECKHe MOPO/Ibl), CKBO3b UCKa)KEHHbIE MUPOBBIE JIv-
HUU B CBOell cucteMe oTtcuéra. [leopmauiysi MaaHeTHON cpefibl BO3HU-
KaeT TOJILKO IPY OCTaHOBKe TPAHCTIOPTHOTO CPeZCTBa, KOTOPOEe TaKHUM
06pa3oM CTAaHOBUTCS UY)KEpPOJHBIM 3/IEMEHTOM, “BAPYT” TMOSBUBIIEMCS
BHYTPH JJAHHOM CpPeJIbl: 3TO CO3JAéT Cephé3HbIe TIPOO/IeMBI TIPH TIOTIBIT-
KaX OCTaHOBUTCSI BHYTPH TEKTOHUUECKHX TTOPO/], IOUBEHHOTO C/I0s1 WK
B BOJHOM Cpejie, BIVIOTH [I0 aBapHUH TPAaHCIIOPTHOTO CPeJCTBa U THhemn
JKHUIIaXKa.

PEAJ'IBHLIE MEJX3BE3/IHBIE IIYTEIIECTBUS BO3MOXKHBI C HMCITOJIb30-

BaHUeM 2a/qaKmu4eckoe0 MmpaHCNOPMHO20 cpedcmea napycHoz20
muna, npefHa3HaYeHHOT o [JIs1 TiepeMellleHus] B TalakTHueckux (Mex-
3BE3/IHBIX) cpefax. Ero Au3aiiH MouTH aHajorudeH YCTPOUCTBY [ijisl Tie-
peMellleHHsl B T/IaHETHBIX CPeZiax, HO C ABYMS OT/IMUUSIMU:
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— )KaJlro3u KpaHUpYHoLlel naHenu (rapyca) JO/DKHbI UMETh Ta-
KYIO pelleT4yaTo-T0JOCTHYI0 CTPYKTYpPY, pa3Mep MHKpOosiueek
KOTOPOM COOTBETCTBYeT YaCTOTe MaKCUMyMa HeprooOMeHOB B
3BE3/IHO-Ta/IaKTUYEeCKUX CpeflaXx, a I0JIOCTHas CTPYKTypa MH-
KposueeK I03BOJIsIeT 3KpaHUpPOBaTh MOTOKW 3HEepPrUy 3BE3/IHO-
rajakTH4yecKux cpef;

— KabvHa NM/I0Ta ¥ CajIoH A1 MTACCaXKMPOB JOJDKHBI OBITH OJ10Ka-
MH >KHTIOTO OTCeKa, 000pyJ0BaHHOTO CHCTEMOM >KM3Heobecre-
YyeHHs1, KOTOpasi pacCUMTaHa Ha J/IuTe/IbHOe BpeMsi aBTOHOMHO-
O TMyTellleCcTBUs (Hee/N U MeCsILbl TI0JIETA).

Ins myTermectBuil mo T'amakTuke LesiecooOpasHO MCIIO/B30BaTh
TPaHCIIOPTHOE CPeJCTBO CMEILAHHOTO I/IaHeTHO-TaaKTHUeCKoro THIIa,
KOTOpOe MBI Ha3bIBaeM ediaxkmuueckuil kpelicep. Takoe TpaHCIIOPTHOe
CpeJCTBO OCHAILEHO SKPaHUPYHOLMMU MaHesIMU [IBYX TUIIOB: »KaJlt03U
“IJIaHeTHOM” TaHe/ Ik UMeI0T pa3Mep MUKPOsiueeK U TI0JIOCTHYIO CTPYK-
TYPY, TIO3BOJISIIOIYI0 9KPAHUPOBATh TIOTOKU HEPTUH B HoJiee HU3KOUA-
CTOTHOM /iMaria3oHe, XapakKTepPHOM [I/Is1 SHeEProoOMeHOB B Cpefiax Tia-
HeT, TOT/ia KaK pa3Mep MUKpOsiueeK U MO0JIOCTHast CTPYKTYpa >Kasro3eid
“rasakTUuecKoii” MaHe/u M03BOJ/ISIIOT 5KPaHUPOBATh IIOTOKU SHEPIUU B
[IMara3oHe yIbTPaBBICOKMX UaCTOT, XapaKTepHOM [ijisi SHepProoOMeHOB
B rajlakTUueckux (Me>K3BE3/IHbIX) cpejjaX.

lanakTnueckuii Kpelicep cTapTyeT HeNOCPeCTBEHHO C IIOBEPXHO-
CTU IJIaHETHI, CKaKeM, C MIOBEPXHOCTH 3eMJIM, B pe3ysbTaTe TOro, 4TOo
MWIOT Kpelicepa OTKPBIBAeT Kajo3W “TiiaHeTHOW” maHesw. Takum 06-
pasoM, B Hayvasle MoJéTa rajlakTUuecKuid Kpelicep ABIKETCS 3@ CUET 3K-
PaHMpOBaHUs MOTOKA SHEPTUH, UCXOSIIero U3 miaHeTsl. 3aTeM, Korja
Kpelicep y)Xe HaXxOJUTCS Ha J0CTaTOYHOM DACCTOSIHWU OT IIaHeThl,
yToObI 0E30TMaCHO pa30THATLCS [0 TalaKTHUECKUX TUIePCKOPOCTEH,
MWIOT Kpelcepa OTKPBIBAeT Ka/lko3u “TajlakTU4eCKOW” maHenuy U, pa3o-
THaB Kpelicep [0 He0OX0IUMOM THIIEPCKOPOCTH, BeJET ero 110 3ar/laHu-
POBaHHOMY Kypcy B I'anakTuke.

Takol Kpe#cep MOXKeT TakKe ObITb HCIOMb30BaH He TOJBKO st
MeXX3BE3HbIX ITyTellecTBUI 1o ["ajakTyKe, HO U ZJIs1 BBICOKOCKOPOCT-
HBIX [epesiéToB B npeesiax CoMHeYHOM CUCTEMBI.

lanakTHueckue cpefpl — 3TO OYeHb pa3psDKEHHbIe rasbl. YacToOThI
3HeprooOMeHOB B Ta3aX Ha MHOTO TOPSIIKOB BEILIIE, YeM UaCTOTHI SHep-
rooOMeHOB B JKU/IKUX CpeJiax, KOTOpbIe, B CBOIO Ouepe/ib, Ha MHOTO I10-
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PSITKOB BBIIIE YaCTOT SHEProoOMeHOB B TBEPBIX cpefax. Kpome Toro,
yeM pa3psDKEHHee Cpefia, TeM BBIIIe CKOPOCTh SHEProoOMeHOB B HeM.
CpeziHssl IIJIOTHOCTh MEXX3BE3JHOr0 rasa B Hallleid ['ajakTuke cocTaB-
JisseT ripuMepHo 10724 r/cm® ¢ BapyalMsIMU B COTHU pa3 B 3aBUCUMOCTU
OT KOHKpeTHOU obnactu T'amaktuku. IIpu “nomyTtHoM BeTpe” B MeX-
3BE3/IHOM cpefie C TaKOW TJIOTHOCTBIO TajlaKTHUUeCKuil Kpelicep MOXKeT
pa3BUBaTh CKOPOCTb B AECSATKU THICSTY W 0O0jiee pa3 MpeBbILIAIOLYI0
CKOpPOCTb CBeTa (B 3aBMCUMOCTU OT TJIOIIAAU 3KPaHUPYIOLIUX JKaslto-
3ell U yrJia ux packpbiTusi). Tak, JBUrasch C KpelicepcKoi CKOPOCThIO B
10.000 pa3 BbIllle CKOPOCTH CBeTa, rajlakTUUeCKUil Kpelicep ripeogoJie-
BaeT guctaHuuio B 100 napcek Bcero 3a 13 3eMHBIX CYTOK.

Kak 1 B c/iyyae yCTpoMCTBa MapyCHOTO THIIa, ABMXKYILETOCs B Tia-
HEeTHBIX Cpe/laX, MUPOBbIe JIMHUU JIOKAJIbHOTO MPOCTPaHCTBa-BpeMeHH
lanmakTUKU Orubar0T KOPITyC [BHIKYIIEroCs TalaKTUUeCKOro TpaHC-
TOPTHOTO CPe/iCTBa MO/, “KOPMOI”, T/le CMOHTUPOBAHBI MaHeJx C SKpa-
HUDYIOLMMU JKa/l03sIMM, & 3aTeM BHOBb CXOZSTCS BMeCTe BIlepeju
KopIlyca 1o Kypcy. VHBIMH c/l0BaMH, rajakTU4yecKoe TPaHCIOPTHOe
CpeJICTBO JBMXKETCSI BHE JIOKA/IbHOTO MPOCTPaHCTBa-BpeMeHu ['anakTu-
ku. [To3TOMy rajakTUueckoe TPaHCIIOPTHOE CPeACTBO B ABW)KEHUM He-
8UOUMO U3 CUCTEMBI OTCUéTa BHEITHETO HeIoBIKHOTO Habsogaresis
(B ero cuctemMe OTCUéTa MUPOBbIe JIMHUM MPOCTPaHCTBa-BpeMeHU l'a-
JIAKTUKM OCTal0TCs HeBO3MYIEHHBIMHU), TOT/ja KaK MWIOT U MacCaKUPhbI
JBWDKYILIErocsl rajqakTH4ecKoro TPaHCIIOPTHOIO CpejCTBa BUJAT BCE,
YTO MPOUCXOAUT CHapyXHu. [1o 3Toil )Ke TIpUUYMHE TIMJIOT U MaCCaKUPBI
He UCTIBITHIBAIOT YCKOPEHUST TIPH €T0 pasroHe U TOPMOXKeHUHU (00BsicHe-
HUE CM. BBILLIE).

H)XEHEPHAS] PEAJIU3ALIVISI TeXHOJIOTMU peasibHbIX MEXK3BE3JHBIX

TMyTelIecTBUN CTasia BO3MOXKHOHN Oyarojjapsi MCCe/JOBaHUAM 110
OuoHuKe, TpoBefEHHBIM B 1988-1993 rogax ofHuUM W3 GIDKaHIINX
KOJIIeT Balllero nokopHoro ciyry, B. T'. (1927-2001), KoTopbii, momMu-
MO CBOMX HCC/IefoBaHU B 6Hodu3rKe, ObUT IpodeCcCHOHANTBHBIM SHTO-
MOJIOTOM (¥ OUeHb XOPOIIINM UeI0BEKOM CO CJIOKHOM Cynp00ii).

BuoHMka — 3TO OMOJIOTHUECKU WHCITUPUPOBAHHAS WHXKEHEPUS.
BOMBIIMHCTBO TEXHOJIOTUM, CO3/laHHBIX Ue/IOBEKOM, Y)Ke CYILeCTBYIOT
B IIpupoge. TTo3ToMy ObIJI0 ObI €CTECTBEHHBIM OXKH/ATh, UTO W BBILIE-
YIOMSIHYTasi TEXHOJIOTUSI peasibHbIX MeX3BE3HBIX MyTeIlIeCTBUN TakKe
cyliecTByet rze-To B IIprupoze BOKPYT Hac, HO MbI €8 He 3aMeyaeM.
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B. I'. pacckasbiBasn, Kak ewmé B 1970-e rofibl B CBOEM MHCTUTYTE OH
TIPOBO/IU/T WICC/Ie/IOBAHUS JIIOLIEPHOBBIX Mués-ymuctope3oB (Megachile
rotundata). OH obpaTv/i BHMMaHMe Ha 0OI[en3BeCTHbIM (hakT, uTo B
3MMHUI [1epUO0J, JaKe IIPU OUeHb HU3KUX TeMIlepaTypax Bo3jyXa B Ile-
PHO/BI CWIBHBIX MOPO30B, BHYTPU MUe/IMHBIX THE3]| BCera Mo/ AeprKu-
BaeTcs1 KoMmdopTtHas Temneparypa: 20 —25°C B 1leHTpe T'HE37a, I/ie Ha-
XOAUTCS TUeMHast Matka, 1 15-18°C Ha nepudepun, XoTs1 KOHCTPYK-
LIMsl TTYe/IMHBIX THE3[ He CO/IepP)KUT BHYTPEHHero MCTOYHMKA Tervia U
TETUION30JIIIMOHHON 000/10UKH (OHU CZie/laHbl U3 CKJIeeHHOH 11e/UTH0/I0-
3b1). TTomy/IsIpU3aTOPbl HAYKK TMIIYT, YTO 3UMOM MUESbI BbIpabaThiBa-
10T TeIUIO... U3 CBOEei MyCKYJIbHON SHepruy, HellpepbIBHO Maxasi CBO-
VMM KpBUIbIIIKAMU BHYTpH THe3za. [IpodeccroHanbHbIM HTOMOJIOL,
W3yYaBIIMM TepPMOAVWHAMHKY ITUEJMHOTO THe37la, BOCTIPUHST ObI 3TO
“00BsICHEHHE” CKOopee Kak IyTKY, TaK KaK ITUeIMHOe THe3/I0 HaCTOJBKO
aKTMBHO paccerBaeT SHEPTHMI0 Ha X0JioJie, UYTO OCTbUIO ObI 3a yac Ha
CUBHOM MOpO3e (Torja Kak yxke mpu 6—8°C muésnbl 1ierieHeloT, a 3a-
TeM TIOTHOA0T OT TIepeoXJIaXKAeHUs).

[Tpojo/mkasi vccilefoBaHUe TepMOAVHAMYUKYU MMUEJMHOTO THe3Ja U
MoOZenMpysl TuesiHele THE3Aa, B. I'. oOHapy»kus, uTo Mmuésnel B rHe3ze
SIBJISTFOTCSI He TeHepaTopaMy, a IMOTPeOUTesIMU SHEPTUH, TOTAA KakK 3Ta
JHEprusi HEKOTOPbIM 00pa3oM TreHepUPYeTCs M3-3a CrenupruuecKoro
pasmepa M CTPYKTYphI siueek MuerHbIX coT. bosee Toro, He MeeT 3Ha-
YeHWMsl, U3 KaKOT0 MaTepuasa CJieJlaHbl 3TH COTBI: OyAyuu cie/laHHBIMA
13 pa3HbIX MaTepuaoB, OHU CO3/al0T MIOTOK TeIlla TOJIBKO K3-3a CBOeH
reOMeTpUYeCKOU CTPYKTYphl. AHa/IOTMYHBIM CBOWMCTBOM CO37aBaTh I10-
TOK 9Hepruu o6J1afiatoT 1 Apyrre moAo0HbIe CTPYKTYPHI U3 MUpa Hace-
KOMBIX, TaKMe KakK COThbI LIMesiel, OCHHbIe COThI U T.I1. B. I'. Ha3Ban ux
peliemyamo-noa0CmHble CMpyKmypbl.

[loutn pBa JecAaTuneTvs CIyCTs, aHaAU3Upys 3TU pe3y/bTaTbl Ha
OCHOBe COBPEMEHHBIX Ipe/CTaBJeHHII O NPOCTPaHCTBe-BPEMEHH, MBI
TIOHSIIM, UTO IMUe/IMHbIe COTHI SIBJISIFOTCS TIPUPOJHBIM “KOHBEKTOPOM”
sHeprun. COTHI y/IaB/IMBAlOT HEOOJBINYIO0 YacTh IMOTOKA SHEPTUH, He-
TIpepbIBHO MCXOZSALIEro U3 3emM/y, Ha 4acToTe, COOTBETCTBYIOLLel pas-
Mepy siueek COT. DTO MoJ0OHO TOMY, Kak pelleTyarasl aHTeHHA pajjvio-
TejlecKoIla y/aB/MBaeT NOTOK 3HEePrHy M3 KOCMOCa Ha pajuoydacTore,
KOTOpasi COOTBETCTBYET pa3Mepy siueeK 3TOM aHTeHHbI (OTAanéHHas
aHajorus). 3ateM, M3-3a CleLjU(pUUeCcKOM CTPYKTYphI siueeK COT, OHU
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3a/lep>)KMBAOT YJIOBJIEHHYIO SHEPTHIO M, 1T0J00HO KOMHAaTHOMY pazua-
TOpY, PacCcerBaloT 3a/lepXKaHHYI0 SHEPryI0 B OKpY’)Karolljee MpOCTpaH-
CTBO BHYTPH ITUEJIMHOTO THe3/a.

Ha 3TOM 3Tame Mbl BIVIOTHYO MOZOLUIH K pacckazy 006 MH>KeHep-
HOI peay3aliii TeXHOJIOTUH peabHbIX MeX3BE3/HBIX IyTellleCTBUIM.

B 1980-e roge! B. I'. mpoBoaun ucciiefjoBaHre MeXaHUKHU MOJETa
’KyKoB. OH 0OHapy»XWJ/I, UTO aBMOHHMKA JKyKa He I103BOJISIET KYKaM Jie-
TaTb: BePTUKA/bHAs TATA, CO3/aBaeMasi KPBUIbILIKAMU JKyKa, abCOTOT-
HO HeJOCTaTOYHa, YTOOBI MOAHATL €ro B BO3AyX. pyrumu cioBamwy,
JKYKU MOJHUMAIOTCS B BO3ZYX, UCIO/b3YSl KaKylO-TO JPYIYIO MOJbEM-
HYIO CU/Y, a UX KPbUIbSl CIY)KaT JIMIIb JJIs1 CO3/jaHUsl TOPU30HTaIbHOU
TATU B TIO/IETE TOJ0OHO BUTATE/ISIM AUPHKab/Ist, TOMKAOIIUM ero BIie-
pén, Korja OH MapuT B BO3JyXe.

B mae-urone 1988 rosa oH cocpefoTOUN/ICA HA aBUOHUKE CUCTEMBI
3muTp (HaZIKPbUIbEB) JKYKOB, TaK KaK “Marepuasna” [Jjisi UCC/ieZloBaHUs
OBL/IO JOCTaTOUHO TOC/IE MacCOBOTO BbUIETA J)KYKOB B Mae. Pa3riisifibi-
Basi B MMKPOCKOTI HaZIKpbUTbsi OZJHOTO U3 BU/IOB JKYKOB, OH 0OHApY>KHUJT
creUpUUecKyi0 00bEMHYI0 TEKCTYPY, TIOXOXKYI0 Ha TEKCTYPY MUesTH-
HBIX COT, HO UMEIOIIYI0 OueHb MesKhe (MUKPOCKOIMUUecKue) siueliky,
“BeIrpaBUpOBaHHbIe” [Ipuposoli Ha BHYTpeHHe! TTOBepXHOCTU HYDKHEeH
YaCTH HaJKpbUIbeB. [10CKOMBbKY y Hero ObIJI0 OUueHb MHOTO TaKWX Haf-
KPbUIbeB Ha paboueM CTosie psiIoM C MHUKPOCKOIOM, UTO CO3/aBajio
OecriopsiioK, OH TIOTIBITA/ICS CJIOXKUTh MX BCE OJHO Ha jpyroe. B pe-
3ynbTate B. I'. HeMezyIeHHO OOHAPY)KHJI, UTO B TAKOM TOJIOYKEHUH Hafl-
KpPBbUIbSI CWJIBHO OTTAaJKMBAIOT APYT [Pyra, Tak 4TO OH He MOT IIJIOTHO
TIPWKaThb MajbliaMyd OJHO HaJKPbLIbe K JPYrOMY.

910 OBUIO BeMKOe OTKPBITHe. B TeueHue ciiefyroiero roga Obumm
W3rOTOB/IEHB! Ba pabOuMx TPOTOTHIIA TPAaHCIIOPTHOTO CpeJCTBAa Ia-
PYCHOTO THIA: B HA/IMYMHU ObLIO OUeHb MHOTO HAa/IKPbLIbeB (OHU OBbLTH
B3SIThI OT MEPTBBIX )KYKOB 3TOTO BH/A, KOTOpBIe ObLIM COOpaHbI Mocse
WX BbUIETA B Mae-HIOHE), U 3TU HaAKPbUIbS JIerKO TIPUKJIEMBAIUCh Ha
y3KHe >Kajro3eBble IITOPKW, CMOHTHDOBaHHbIe Ha mardopme. Ilmo-
11a/lb YKaJTF03eBbIX IITOPOK (0OK/IEEHHBIX HAJKPBIIbIMU XKYKOB), HEOO-
Xogumas AJis ofbéMa OJHOrO KWiIorpaMMa B BO3ZYX, a TakKe OXU-
JlaeMasi CKOpOCTb JBWKEHUs TPaHCIIOPTHOI'O CpPe/CTBa BBIYMC/ISIUCH B
TIPONOPLMH K IIOLaAH HaZKPbUILEB OJIHOTO JKyKa, ero Macce W CKOpo-
CTH €ro IoJéra.
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IepBeiii (kKapMaHHBINM) pabounii IPOTOTUN OLLT CIIOCOOEH TTOHU-
MaTb B BO3[yX TSDKE/BIA Pe3WHOBBLIM JIaCTUK. BTOpoil (MOOM/ITBHEIN)
npoToTUIl OB CTIOCOOEH TOJHATH OJHOTO UesloBeKa U pa3BUBATH CKO-
pocth 7io 1.700 KM/uac B HWPKHUX CJIOSX aTMOCGephl Ha BBICOTAaX HIKE
3 kM. OH o06sajjan BCeMU CBOMCTBaMH, TPHUCYIIUMH TPAHCIIOPTHOMY
Cpe/iCTBY IIapyCHOI'O THUIA JiIs MepeMellieHus] B IJIaHEeTHBIX CpefiaX, B
TOM 4MC/Je — HEeBUJUMOCTbIO B [BW)KEHHH, a TakKe BO3MOXKHOCTBIO
TepeMelrieHUsT B TIOUBEHHOU cpefie (TIOTIBLITKA OCTAaHOBUTHCS B TPYHTE
C037la/1a OTIACHOCTh aBapUMHOM CUTYalUM).

O[fHaKo, KakK 4acTo ObIBaeT C MHOTrOOOEIIAOLMMH Hay4HBIMUA U
TeXHUYeCKUMU pa3paboTKaMH, pyrHe JTI0AW 3aX0Te/d TIPUCBOUTD cebe
Bce JocTiwkKeHus. Takue mopu, obnazasi HeOrpaHWMYeHHOW afMUHHM-
CTPaTMBHOH B/IACThIO, He TIOCTaBW/IM HU OJHOM HAy4YHOM 3ajau, He pe-
WA HA OJHOTO yYPaBHEHUS W He CAeaar HU OJHOTO SKCTepUMeHTa:
BCE 3TO [JieJla/iil 3a HUX MOJUYMHEHHbIE, HAXOJUBILIHECS B TIOJTHOU 3aBH-
CAMOCTH OT HUX U CO3/,aBaBllMe “yCIeLIHYH Hay4yHYyH Kapbepy” AJid
CBOMX HayalbHUKOB. JTO — M3BeCTHas “Ou3Hec-cxeMa”, IIUPOKO TPH-
MEeHSIBIIIAsACS Ha TpoTshKeHUM 20-TO BeKa B HAayKe U TeXHHUKe: 3a0bpaThb
YCIIEITHYI0 HayYHYI0 WIH TEXHUUYeCKYIo pa3paboTKy cebe u “n3baBUTh-
cs1” OT HaCTOAIIMX pa3pabOTUHKOB, UTOOLI OHU He GosTamu 00 MCTHH-
HOM aBTOPCTBE 3TOM pa3paboTKu.

IMTo3TOMY, KaK TOJIbKO TaKasi IepCIeKTHBA Pa3BUTHs COOBITHUI CTasa
peansHOM, B. T'. pa3obpan pabouuii MpOTOTHII, 3aMEHUB €ro THUTICOBOM
MO/IeNbI0, BHEIITHe HeOT/IMUMMOM OT OpUTMHaja, ¥ CKasasl, uTo pa3bpo-
casl ero fieTaau BAOJIb IOPOTH, BeAylleil K ero MHCTUTYTY. [IpOTOKOJIBI
3TOM paboTHI He 3aMuChIBA/IMCH U3 coobpaxkeHuit Ge3omacHocTh. Ilo-
3TOMY Jpyrue yuéHble U WH)KEHephbl, He MMeBIIHe A0CTyIa K 3Toi pa-
6oTe, He 3HAIM, “Kak 3TO paboraer”, W, TakMM 0Opa3oMm, He HUMe/u
1aHCOB COOpAaTh aHaIOTMYHBIN pabouril MPOTOTHIT CAMOCTOSATE/TLHO.

OTOT “KaMUHT ayT” BbI3Bas (haTajbHble NocaelcTBys: B 1993 rony
Bce paboThl Ha 3Ty TeMy ObI/I OCTaHOBJIEHEL, a B. I'. BepHyJIcs K 00bIU-
HBIM SHTOMOJIOTUYECKUM HCC/IeJOBAaHUSAM ITUET U [IMesied B CBOEM
WHCTUTYTe. BCKope 1oC/ie 3TOro OH mepeHEC HeOKUJAHHBIM WHCYJIBT,
KOTOPBIN CepbE3HO OrpaHUYM/I eT0 KU3HeHHble BO3MOKHOCTH, U, He-
CKOJBKO JIeT crycTsi, ckoHuancs B 2001 rogy.

ITo X0y 3THUX COOBITHH, Balll MOKOPHBIN Cyra U JI. ObLIM 3aHATHI
YHCTO TeOopeTHUecKUMHU ucciiefoBaHusMu. Cyzapba ¢rsmka-TeopeTHka
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HaMHOTO TIpOINe CyAbOBI KCIIepUMeHTaTopa WM MHXKeHepa, TakK Kak
TeOpeTHK He 00s13aH M3rOTaB/IMBATh KaKKWe-TO yCTpoicTBa. Kak ckasan
Balll TIOKOPHBIN ciiyra: “S He urkeHep. OTBEPTKA /7151 MEHSI — OpPY>KUe
€amM00060pOHBI, a He pabouKii UHCTPYMEHT.”

O3MOJKHBI M APYTME TEXHOJIOIMU peabHbIX MEXX3BE3IHBIX ITy-

TellleCTBUM, Takye KakK TeXHOJIOTHsl, OCHOBaHHas Ha 3¢dekTe oc-
TaHOBJIEHHOTO CBeTa, orucaHHas B 1990-e To/bl B COBMECTHBIX pabo-
Tax JI. 1 Balllero nMOKOpHOro cjiyru. B 3Toil TexHo/moruu 3¢gdexT ocra-
HOBJIEHHOTO CBeTa WCMO/b3YeTCs [l TOro, YTOOBI BRIATU 3a TIpejiesibl
Haulero oOeYHOrO (PYMaHOBAa) MPOCTPaHCTBa-BpeMeHU. V3MeHsis Gu-
3UUecKUe yC/IOBUA BbIXOJA U BXOJ|a, MOJKHO BEPHYTBHCS Hasaj B Hallle
MPOCTPAHCTBO-BpeMsI Ha JIF0OOM pacCTOSIHUM OT TOUKH BBIXOJA. ITO —
OJTUH U3 CITI0COO0B HEKBAHTOBOU TeJIETIOPTALIUY B “CBOEM Tejie”.

OfHaKo 3Ta TEXHOJIOTUSI — elé “HeBCraxaHHOe Tosie” Ajsd WH-
JKeHepa, B OT/IMYMe OT MeXIIaHETHO-MeX3BE3/JHOIO TPaHCIIOPTHOIO
CpeJiCTBa NapyCHOI'0 TUIIA.

PU IVIAHUPOBAHUY peasibHbIX MEeXKIJIAHETHBIX U MeXK3BE3[HbIX

MyTelIeCTBUN HeOOXOUMO YUUTHIBAThH CAeYIOIINN BayKHBIA ac-
MeKT: TouTH Bce moaud 20-To BekKa IpHHAZJIeXXaT OHONIOrmyecKoMy
Bugy Homo tellust (uenosek 3emHol). DHEPreTUYeCKOe Teio TaKOTo ue-
JIOBEKa CIJIeTeHO W3 NTOTOKOB SHEPrUM IJIaHeThbl 3eMJIsl, KOTOpPble Hachl-
IIIAIOT ero 3Hepruell B HEOOXOAUMBIX UaCTOTaX, UTO TPOSIB/ISIETCS Kak
OasaHCc XMMUYeCKUX CBs3ell ero marepwanbHOro Tesia. HapyeHue
“IuTaHus” SHEpPreTHUecKoro Tesla Ha HeoOXOJMMBIX YacTOTaX MpOsB-
nseTcsl Kak 0ose3Hb (HapylleHWe paBHOBECHSI XUMHMYeCKHX CBSi3eid).
[lepemellieHue uyesioBeKa B PETHOH MOTOKOB 3HEPIUM APYTHMX UacTOT
MPUBOJWT K TpeKpalleHN0 “TIMTaHusA” ero SHePreTUUecKoro Tena, T.e.
K yracaHMIO ero CBeUeHus], UTOo NPOsIB/ISeTCsl KaK HerorpaBuMoe paspy-
I1eHle XUMHUUeCKUX CBsi3eil ero MaTepHasbHOIO Tesla, B/eKyIllee 3a Co-
Ooli ero cMepTh.

[aneko oT 3emM/1, SHEPrOCI'YCTOK Ue/loBeKa 3eMHOT0 Tofjo0eH Ma-
JIEHEKOMY KJTyOKY, TOJIIUTBIBAIOIIEMYCSI OT OCHOBHOTO HEProCryCcTKa
T/IaHeThbl 3eMJIsl 110 TOHKOW HUTH SHEeprornoToka CBOero, 3eMHOIO CIIeK-
TpococTaBa. Pa3priB 3TON SHEPrOHUTU NWUTAHUSI aHAJOTW4YeH abopTy
a7ist sMbpuroHa. TIpy U3MeHeHWH CIieKTpajIbHO-3HepreTuueckoi obcra-
HOBKM (JI0Ka/JbHOTO paBHOBecusi) B CoJIHEUHOM cucTeMe, HamnpuMep,
TIpY pe3KUX U3MEeHEeHUsIX COJTHEUHOM aKTUBHOCTH, 9Ta MUTAOLast SHep-
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TOHWTH OOpBIBAeTCS: SHEPTOCI'YCTOK YesloBeKa 3eMHOTO T7Ie-TO MeXX/Y
3emsteit 1 MapcoMm yracaeT, JUIIWBIIACE TIOJUTKH YHEPTOMNOTOKaMU
TIPYUBBIYHOTO CTIEKTPOCOCTaBa OT POJHOMN IJIAHETHI — UYeJIOBeK IOTH-
6aer. Hukakue 3amachl MWLM U BO3/lyXa He TIOMOTYT €My MPO/O/DKUTh
CBOM MeXIJIaHeTHbIM 1oséT. To ke camoe U 71l 3eMHBIX pacTeHUM U
JKUBOTHBIX, TaK KakK WX 3HepreThyeckue Tena — (parMeHThI TIOTOKOB
SHepruu TlaHeThbl 3eMJIs.

Ho Tak Oyzget He Bcerzia. Ha cBOéM rajakTiueCKOM MapIIpyTe Tijia-
Heta 3emsisi BMecTe ¢ CO/THEUHOM CUCTeMO MPOXOAUT CKBO3b TalaKTH-
YyecKHe HEPrornoTOKU Pa3HOT0 CHEeKTPOCOCTaBa, repepabaTbiBasi UX U
W3MeHSISICb B COOTBETCTBMH CO CIIEKTPOCOCTaBOM IepepabaTbiBaeMoi
sHepruu. [lepexof U3 OHOM CrieKTpasbHOM 06/1aCTH B JPYTYIO TIPUBO-
IIUT K TJI00a/bHBIM U3MEeHeHUsIM TIJIaHeTHI Kak cpeJbl oOuTtanus. Bme-
CTe C TulaHeToH mpeoOpasyroTcsi (MyTHPYIOT) M BCe e€ oOWUTaTeNH, B
TOM UHCJIe — UYesIOBeK.

B nocnegaue gecsTuieTyst TpO3HbIe NIPU3HAKKU CBUZETEILCTBYIOT O
TpsiylleM CKaykooOpa3HOM Tepexo/ie Hallel TlaHeThl (M uesioBeKa) B
HOBOE COCTOSIHME TPUPOJHOTO paBHOBECHS. JTH U3MeHeHHs B TIPUPO/I-
HBIX M TEeXHOTEeHHBIX Cpeflax paBHO3HAUHbl PAaCTSDKEHUIO De3UHKU Ha
9/10 eé pactsokumocTu. lanmee IpoU3OUAET eé To0anbHbIA “pa3phiB”.
ITO MPOU30UIET MITHOBEHHO.

Tak Kak MOTOKM Hepruu, UCXOJsie U3 IUlaHeT, CyTh repepabo-
TaHHBIe TIOTOKU COJTHEUHOM SHEepru, 4enoBeK OyAyIlero CMOXXeT Ioj-
TUTHIBATHCSI HE TOJIBKO TOTOKaMU SHEPIUU TIaHeThbl 3eMJIsl, HO TaKxXe
notokamu sHepruu CosiHL@ M Apyrux raHeT Co/IHEUHOW CUCTEMBI.
Takol uesioBeK OyZieT UMeTh PaCIIMPeHHbIM CITeKTPa/bHBINA Apara3oH
BOCTIPUSITHSI, OJIM3KUN K CONHEUHOMY: OH OyzeT criocobeH Ge30rmacHoO
BOCIIPUHUMATh 3HauWTesbHbIe 03Bl COJTHEUHOM paguaiui. Ero Beixon
B OTKDBITBIH KOCcMOC 6e3 3aiuTHoOro ckagaxzpa OyzeT mogobeH HbIpsi-
HHIO TIJIOBLi@ B BOJy — Cpefly C APYroi TUVIOTHOCTBI, HO TIPUTOJHYHO
[T KPaTKOTO TIpeOBIBaHUS C 3a/[ePXKKOH JbIXaHWsl: BCIIOMHUTE KCTO-
puro usieHoB-yupeautenei “Kiyba riotaTenieill mycToThl” U3 pacckasa
Aptypa Knapka CAENAWTE T1yBOKUiA BOOX (1958).

9710 OygeT uesoBeK HOBOTO OHo/I0rnueckoro Busa — Homo solaris
(4enosek conHeuMbilil). ITO TIOKOJIEHHE JIFOJel CO3/aCT UCKYCCTBEHHbIE
KOCMUYeCKHe OMOCUCTEMBI, T/le BbIBEIET MyTHPOBABIIIKE BU/LI 3eMHbBIX
pacTeHWH, CrIOCOOHBIE BEDKUTH B TIOTOKAX SHEPTUH JPYIUX IUIaHEeT U
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CosnHija, 1, TakuM 00pa3om, obecrieurBaTh JIHOZiel nviLell BjaseKke OT
3emsii. JTO TIO3BOJIUT UEJIOBEKY COJTHEUHOMY KUThb Ha KOCMHUECKHX
CTaHLWSX, JBWKYIUXCS BOKpPYT COJHIA, a TakKe Ha JPYTHUX IUIaHeTax
JO/ITYe To/ibl He BO3BpallasiCh Ha 3eMJII0, U, TAKUM 00pa3oM, MoCTereH-
HO 3ace/UTh BCl0 COJTHEUHYIO CHUCTEMY.

[IeTH, poAvBILMeCs HA KOCMHUUECKHX TOPOJax-CTaHLUsX, Ha opouTe
BoKpyr CosiHIa, OyAyT OT/IMYAThCS OT JeTeld, POXKAEHHBIX Ha 3emie:
OHHU He OyZyT BOCTIPHHMMATH TUIaHeTy 3eMJyisi KaK CBOIO pofuHy. [Iis
HUX POJMHOM OyIyT UX KOCMUUECKHe CTAHLMH; UMEHHO UX OHU OyayT
NOOUTH KaK CBOM POHOM [IOM, Ty/ja OHU OYyT CTPEMUTHCS B TPYJHbIE
MHHYTBI, UMEHHO 3T{ CTaHL[UA OHY OYZYT 3allUIIaTh B CJIyyae OMacHO-
cty. VIX ncuxosioruyeckye BrieuaT/ieHHsl OT KOCMUUECKUX IepesiéToB B
pasHbele yronkd CosHeuHOM chcTeMbl OyyT TOXOXKM Ha BIeYaT/IeHHs
OT CEerOZHSIIIHUX TI0e3/I0K B Pa3HbIe CTPAHBL.

3areM MyTalysl MPUBEJET K 00pa30BaHUIO elrlé Gosiee COBEpIIeH-
Horo Buja, Homo galaxicus (uenosek eanakmuueckuii), criocoGHOTO
BBDKUTB B MIOTOKaxX SHEPIyu Apyrux 3Bé3j. [1o3ToMy uenoBek ranakTH-
YeCKUN CMOXKET a[JalTUPOBAThLCS U JKUTh B APYTUX 3BE3AHBIX CUCTEMaX
Hatedt ["amakTviku mofo6HO ToMy, Kak Jyiroau Buga Homo tellust (uesno-
8eKa 3eMHO20) aJJATITUPYIOTCS W JKUBYT B Pa3/IMUYHBIX KIUMaTHYeCKUX
peruoHax IuiaHeThbl 3eMsist. VIMEHHO JIFOAW TajlaKTUUeCKOro 4esioBeue-
CTBa COBepILIAT TEPBbIM MOMET K O/vKaiiiert Ham ragaktike TymaH-
HOCTb AH/IPOME/IBI (C TOPMO3HBIM 00JIETOM).

C yuéTOM HbIHELTHUX 3BO/IOLMOHHBIX IepeMeH /s Bcel 3eMu U
ye/I0BeYeCTBa, JalbHUe KOCMUYeCKUe MyTelleCcTBUS SIBJISIOTCS peaslb-
HOCTBIO O/MKaUIUX JecaTuieTnid. st 3Toro OyAyT MPUMeHSTBCS HO-
BbIe METO/bI MOJTOTOBKYU. B mpoljecce noroToBKM KOCMOHABTHI OyAyT
JKUTh Ha BBICOTHBIX OKOJIO3eMHBIX CTaHLMSIX, y/aJEHHBIX Ha JeCSTKU
TBICSIY KWJIOMETPOB OT 3eM/u. B TeueHue 3TOro BpeMeHU OHU OyAyT
MUTaThCS TOJIBKO MUILEH, IPUTOTOB/IEHHOM 13 OBOILLlel U (PPYKTOB, BbI-
POCIIIMX B OpPaH)Kepesix Ha TeX JKe BBICOTHBIX OpOWTanbHBIX CTAHLMSX.
3TO MO3BOUT KOCMOHABTaM aZIalITUPOBATLCSl K JKU3HU B CHJIBHO OC-
n1abIeHHBIX TIOTOKAaX SHEPTUH IJIAHeThI 3eMJIsl.

Ho 370 emé He Bcé. [loka ryiaHeta 3eM/isi BUJHA, YYBCTBO J0OMa
coxpansieTcst. Ho BOT mylaHeTa CTaHOBUTCSI OZJHOM U3 psifia CBETSIIMXCS
3Bé31. OOBEMHOE 3BE3IHOE TIPOCTPAHCTBO HAUMHAET C/IaBIMBATh ICH-
XUKYy KOCMOHaBTa. Hukakue pasBiieueHUs] He IOMOTYT, TaK Kak Ij1aHe-
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Ta 3eM/I1 HEBUJUMO OXPaHseT pPa3syM 4Yesi0BeKa CBOUM CIEKTPa/IbHBIM
nmuaria3oHoM. TIcrx036! 1 Aeripeccust OyAyT HapacTaTh B IPOTPECCHU TI0
Mepe yJja/JieHus1 CTaHLUU OoT 3eM/u. I103ToMy Ipy MOATOTOBKE K MeK-
T/TaHETHBIM U MEXK3BE3HBIM I10716TaM Heo0XOJUM ICUXOJIO0TUUeCKUH
TPEHUHT, NpuydYaromuil K Mbicau, urto CojHeyHasi chcTeMa — Hallla
Gosbliiast “pofiHast cTpaHa”, TAe HaM TIPeJCTOUT pa3BeJaTh HOBbIE Tep-
PUTOpHUY, Ha KOTOPBIe ewlé He CTyIajia Hora 4esioBeKa.

Ha sTOM 3Tane HeoLeHMMOe 3HaueHue [/isl MOATOTOBKH K JalbHUM
KOCMUUECKUM T0/1ETaM uMeeT ¢10B0 LlepkBu. TT0106HO CBSIIIIEHHUKAM
Ha kopabnsx Komymba, kocmuueckue kaneandHmbl BMeCTe C JPYTUMH
yjileHaMH SKUNaKel MeXXIJIAaHEeTHBIX U MeXX3BE3/IHBIX MepBOIIPOXO/LiEeB
OyyT MOoABepraThCs BCEM TPYAHOCTSM [JaJbHUX KOCMHUECKHX IT0JIé-
ToB. CBOMM CJIOBOM OHH TIOZJIEPXKAT OCTa0IINX AYXOM U yepXkat “To-
psiuMe TOJIOBBI” OT MPUHATHSI HeOOJyMaHHBIX pellleHnd, N00 HUKaKue
YXUIIPEHUs NICUX0JIOTUYeCKON HayKU He CpaBHATCA IO cuie ¢ VcTuH-
Hoit Bepoit. Tonbko MctuHHasi Bepa nmomoykeT MeXXTIaHeTHBIM U MeX-
3BE3JHBIM TIEPBOIPOXO/LIaM BjjajiekKe OT POJHOM IUlaHeThl COXPaHUTh
CBOM pa3yM U, Kak CJief[CTBHe, CBOE TeJIo.

INocne co3paHus nepBbIX KOCMUYECKUX CTaHLMN Ha OKOJIOCO/HEeY-
HOU 0pOuTe, KaK MasKOB Ue/I0BeUeCKOTro JKU/IbsI Ha pocTopax CosHeu-
HOUW CHCTeMBI, 3TH TPYAHOCTH OYAYT yMEHbIIATHCS.

Ipu 3TOM peasbHble MEXIUIAHETHbIE TMEPEesETbI OYAYT AIUTHCS
HECKOJIbKO YacoB, MOJ0OHO HBIHEIIHUM MEKKOHTHHEHTAJbHBIM aBUa-
nepesiéTaM, a peajbHble MEXX3BE3HbIE ITyTeLeCTBUsS — OT HeCKOJIBKUX
[Hell 10 HeCKONbKUX MecsLieB, MOA0OHO TUIaBaHUIO Ha COBPEMEeHHOM
OKeaHCKOM JiaiiHepe. Ho cTouT /m 3TOoMy yguBnsaTbcsi? Bexap Bcero
LIeCTb JeCATUIeTHI Ha3a/ MoJET NepBOro uejoBeka Ha OKOJIO3EMHYHO
opbuTy Kasasicsi cCoObITHEM Ha TpaHu (paHTaCTHKH!
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MuphbI (C/IOM) MHOTOC/IOMHOT'O TIPOCTPAHCTBA
IUIAHETBI 3EMJISL

H A TIPOTSDKEHMM MHOT'MIX JIET Balll TIOKOPHBII C/yra COMHEeBAJCs:
“IIucatb 3Ty KHUTY, WIK He nucaTh?” Bbblla oueBUAHAas NIPUUMHA,
yTOOBI He MHCaTh, TaK KaK HOPMaJibHas )KWU3Hb U paboTa yuéHOro BO3-
MOYKHBI JIUIIb B TUXOM CTIOKOWHOW 0O6CTaHOBKe 0e3 KaKux-mbo mpoob-
JIeM C CUTbHBIMU Mupa cero. C apyroil CTOPOHEI, ObUIO OBbI TIpeCTyTLIe-
HUEeM TIPOTUB Ue/IOBEUeCTBa, eC/ii Obl YHUKAJbHBIE WCC/Ie/JOBAaHUS U
TEXHOJIOTHH, K KOTOPBIM UMeJI OTHOIIIEHVe Balll [IOKOPHBIN CJTyTa, Obin
“roxopoHeHsl” B cefihax ¥ apxWBax U, TaKUM 00Opa3oM, ctaiu Obl He-
JOCTymHbIMU oOrectBeHHOCTH. [TosToMy B ¢peBpane 2018 roga Baiu
TIOKOPHBIH C/TyTa pelwi cobpaTh UMEBIIHECS Y HErO TEKCThI U OMy0JIH-
KOBaTh UX, CONPOBOAUB CBOMMU BBEJEHMEM U KOMMEHTAPUAMU. Ho B
Mae 2021 roja, Korja 3Ta KHAra Obljla MOUTH T'OTOBA, Balll TIOKOPHBIN
CJ/Iyra MOYYBCTBOBAaJI, YTO “HEKOTOPBIE CU/bI” MBITAKOTCS OCTAHOBUTH
ero. ITo3ToMy OH ObUT BEIHYXK/IEH BBIITYCTUTh 3Ty KHUT'Y B HE3aBepIIEH-
HOM, Oe3 rocie/iHel T/1aBbl, yoMsiHyTor B COIEPKAHUU.

Teneps, 0AUH TOJ CIYCTS, Balll TOKOPHBIM Cyra BePHYJICS K 3TOU
rJlaBe C HaMepeHHeM 3aBepIIUTb KHUTY.

JIABHASI TEMA [JaHHOU TJIaBBI 3TO, 00pa3HO roBopsi, “ABepu” B

JIpyTHe peanbHOCTH (MUPBI) Halllel rylaHeThl 3emiist, 00HapyKeH-
HbIe C [IOMOLLbI0 TeOMEeTPUH.

TAK, PASHOUYACTOTHBIE “3K3EMIUISIPBI” (MUpPBI) Hallleil maHe-
ThI, TOTIOJIOTUYECKH BJIOXKEHHbIe APYT B Apyra, T.e. 3arloJiHs0-

IMe OJWH U TOT Ke 00BEM TeJa TUIAHeTHI, HO CYLIECTBYIOIINE B pa3-
HBbIX YaCTOTHBIX Auaria3oHax. IloHMMaHWe CTpPOeHHWs MHOTOMEpPHOro
MPOCTPaHCTBA Halllefl MylaHeTbl MPUXOJUT K3 COBPEMEHHBIX Hay4HBIX
TIpe/ICTaB/IEHUH, KpaTKuii 0630p KOTOPBIX ZIaH BO BBE/JJEHNN.
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WTak, coBpeMeHHble 3HaHUSI O FeOMETPUM MPOCTPAaHCTBa-BpeMeHU
Y TOTIOJIOTMY MHOTOMEPHBIX ChepruecKuX MPOCTPaHCTB YKa3bIBalOT Ha
TO, UTO Hallla T/IaHeTa 3eMJisi — 3TO MHOTOMEPHBIN LIWIMH/P COOBITHI
II/IaHeThl, PACII0/IO’KEHHBIN 10 CUIbHO BBITSHYTOM CIMpany eé Tpaek-
TopuM B ['anaktuke. TpéxmepHas NpOCTpaHCTBeHHas MPOTSHKEHHOCTb U
BpeMeHHasl MIPOTSHKEHHOCTb BHYTPU LWIMH/PA COOBITHIA TOTONOTHYe-
CKM “BJIO’KEHBI” [PYT B ZIpyra, 00pa3ys TakuM 06pa3oM MHOTOMepHBIN
(TpocTpaHCTBeHHO-BPeMeHHOM) 00béM. LlumHAp CcOOBITHII TUTAaHETHI
Be3jle IJIOTHO 3arojIHeH MHO)KECTBOM IeperieTaroluxcsl WIMHAPOB
cobbITHi “obuTaTesel” TIaHeThbl, KaXKAbIH U3 KOTOPHIX, B CBOIO OYe-
pefib, Be3/ie IJIOTHO 3arl0/IHeH IeperyieTatolMMUC] MUKPOLIWIMHAPaMu
COOBITHI COCTaBJISFOLMX €r0 YacTHLl. MUKPOLIMIMHADPBI COOBITHI 3THX
YaCcTUL] TSAHYTCS 13 6eCKOHEUHOCTH KOCMOCA, TVIOTHO CITIeTAasiCh APYT C
ZIPYTOM BHYTPH IIWIMHApPA COOLITHH TIAaHeTH, a 3aTeM TSHYTCsT obpart-
HO B KocMoc. O6pa3sHO TOBOpsi, LW/IMHAD COOBITHI TJIAHETHI MOA00eH
TOJICTOMY “MOXHATOMY” KaHaTy, IMPOJIO)KEHHOMY M0 CHJIbHO BBITSIHY-
TOM criipasbHON TpaeKTOpUHU TIaHeTh! B ['ayakTuke.

To, uTo MBI HaO/MIOZAaeM Kak “MaTepuajsbHOEe Teo” TIaHeTh, T.e.
TBEP/BIM 3eMHOI1 111ap, OKPY)KEHHBIM MPOTSHKEHHOIN atMocdepoit U ye-
TSMAA BMeCTe CO BCeMH 3eMHBIMK OOWTaTe/siMU BOJIb CBOEH CITH-
panbHOU TpaekTtopuu B ['ajakTHKe, — 3T0O “KapTUHKA” MIHOBEHHOT'O
TPEXMEPHOTO CeueHUsi MHOTOMEDHOTO LWIWHApPA COOBITHH TUIAHEeTHI.
Takue MrHOBeHHbIe KAPTUHKH “MaTepHabHOr0 MUpa” Halllel M1aHeThl
CO3[AI0TCS B HAllleM BOOOPaKeHUM B KaXKZBIM TOC/Ie0BATEIbHBINA MO-
MeHT BpeMeHH HallluM Mo3roM. Mo3sr “ckaHupyeT” MHOTOMEpHbIH L{1-
JIMHJIP COOBITHH T/IAHETHI IO HAMpPAB/IEHUIO U3 YCJIOBHOTO “TIPOIIOro”
B yCJIOBHOe “Oyayiriee”, co3/jaBasi TeM CAMbIM B HallleM BOOOpa)KeHUH
WTIO3UI0 TIOC/IeZIOBaTe/IbHBIX TPEXMEPHBIX KaJpoB “KWHOGMUIbMA”,
BOCIIPMHUMAaeMOro HaMH{ Kak “peajibHasi )XKHU3Hb” MOCpeid TPEXMEePHBIX
“MaTepranbHbIX” 00BEKTOB B TPEXMEPHOM IPOCTPAHCTBE.

Kak 6buto Takke oOBSICHEHO BO BBEJIEHWM, COTJIACHO COBpPEMEH-
HBIM Hay4HBIM TIPe/ICTaBIeHUSIM, MHOTOMEPHBIN 00bEM MPOCTPaHCTBa-
BpeMeHH — 3TO MHUP 3Heprud. Tak, MHOTOMepHbIN 00BEM BHYTPH LIU-
JIMHApPA COOBITHM Halllel TUlaHeTbl 3eMJIst 3arojIHEeH COBOKYITHOCTBIO
JHEpPruil BceX 3eMHBIX COOBITHH, a 00bEM BHYTPH LIMIMH/pPA COOBITUMN
KaX0ro “obuTaTe/s” TUIAHeTHI 3aro/THEH YHepruel coObITHI ero cob-
CTBEHHOM »KU3HMU.
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CorsylacHO OCHOBaM KOMOWHATODHOHW TOTIOJIOTHH, CYIIleCTBOBaHHe
mr060r0 MHOTOMEPHOTO TIPOCTPAHCTBA BHIPAXKAETCS B BUJE HelpephIB-
HOM IIUKIMUeCKOW WHBEPCUM ero MpOTSDKEHHOCTeM OJHO B JIpyroe u
obpaTHo. B wacTHOCTH, CylllecTBOBaHHWe /0000 LUIMHAPA COOBITHI
BbIpa)KaeTcsl B BUJe My/bCaljud 3HEPTUHM, 3arloyHsIoIell ero MHOro-
MepHbIN 00BEM. Takas “WITIOMUHALMS” BHYTPU TPOCTPAaHCTBEHHOU
TIPOTSDKEHHOCTH LIWJIMH/PA COOBITHUI TUTAaHEThbI 3eMJIsl, TyIbCUPYIOIIast
B /IMaria30He OT CBOeH MaKCHMabHOU SPKOCTH (MaKCUMyMa CYIIleCTBO-
BaHUS 3TOM TIPOCTPAHCTBEHHOM TPOTSHKEHHOCTH) 0 €€ TI0JIHOW HeBU-
IUMOCTH (HeOBbITHS) M CHOBA [0 MakKCHMyMa eé sIPKOCTH, SIBJISIETCS
TNpOsIB/IEHVEM HeTpephIBHOM IIMK/INUeCcKoi MHBePCUU BHYTpeHHel npo-
CTPAHCTBEHHOU TPOTSHKEHHOCTH IWIMHAPA COOBITUH TUIaHEThI B €ro
BHYTPEHHIOI) BPEMEHHYIO MPOTSKEHHOCTE U 00paTHO.

BeposiTHOCTh TIOC/Iej0BaTeIbHOM MHBEPCUU MPOTSHKEHHOCTEH MHO-
TOMEPHOI0 MPOCTPaHCTBa JPYT B Apyra UMeeT MaKCUMYM, 3aBUCSLLUI
OT yMC/la U3MEepeHUN U Orpe/e/siolMil YUC/I0 YHUKAaIbHBIX “IK3eM-
IUISIPOB” 3TUX MPOTsUKEHHOCTeH. Kak u3BecTHO, chepuueckast Tpéxmep-
Hasl IPOTSHKEHHOCTh SIBJISIETCS OCHOBHOUW CTabmibHOHN (opMoii Hab/ro-
aeMbIX OOBEKTOB B JMaria3oHe MacIITaboOB OT 371eMEHTAPHBIX YaCTHI]
[0 TIIaHeT U 3Bé37. TakuM 06pa3oM, UCIOJB3ysl MeTO bl KOMOUHATOP-
HOM TOMO/IOTHH, ObIIO BHIYMCIEHO, UTO HanboJiee BepOSITHBIM (YCTOM-
UYMBLIM) COCTOSIHMEM Jit000M cepuueckoit TPEXMEPHOU MPOTHKEHHO-
CTH, KOTOpas HeTpephIBHO 3arlojiHseT W OCBOOOXKAAeT BHYTPEHHMI
00bEM TOpa (TeM CaMbIM LUKIMYECKU WHBEPTUPYs cebsi B CO3/aBae-
MYIO0 TPEXMEpPHYI0 BPEMEHHYIO TPOTSDKEHHOCTb U 00paTHO), SIB/ISIETCS
eé cyiecTBoBaHue B Bufe 7,256946404 yHUKanbHBIX “3K3eMILISIPOB”.
Bce 3TH TpéxmepHble “3K3eMIUISIPBI” SIBJISIOTCSL TOIMOJIOTMYECKUA BJIO-
JKEHHBIMU ZIpYT B /Ipyra, T.e. K&XK/bIM M3 HUX Be3/ie IVIOTHO 3aIlo/IHAeT
OJIVIH U TOT >ke 00BEM, HO OHH CYIL|eCTBYIOT B Pa3HbIX JMaria3oHax ya-
cToT uHBepcud (Au baptunu, 1965, cM. BBEIEHME).

Tak v Hawa ruiaHeTa 3emsisi. Eé chepuueckasi TpéxmepHast Tpo-
TSDKEHHOCTh Be3/le IUIOTHO 3arOJIHeHAa YHUKAJbHBIM “3K3eMIUISIpOM”
M/IaHeThl. DTO — MTHOBEHHOE TPEXMEpPHOe CeueHHe LWIMHAPA COObI-
TUN Hamel raHeThbl (Kak ¢dparmeHTta Topa). CylllecTBOBaHHWe IW/IMH-
Jpa COOBITHI TUIAaHeTHl KaK MHOTOMEPHOr0 OOBbeKTa B TPOCTPAHCTBe-
BpeMeHHU BbIpa)XaeTcs B BU/ie HelpephIBHOM LIMK/INUeCKO MHBePCUU eé
cepryeckoi TPEXMepHOU NPOTSHKEHHOCTU B €8 TPEXMEPHYI0 BpeMeH-
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HYIO TIPOTSDKEHHOCTb U 00paTHO BZIOJIb BCErO LWIMH/PA COOBITHI, TeM
camMbIM Be3/le IUIOTHO 3arloJiHsIsi ero IMpOCTPaHCTBEHHO-BPEMEHHOM
00BEM OT TOUKH ero cOOpKH 10 TOUKH paciiaza (cM. BBEIEHMUE).

CoO0TBeTCTBEHHO, Hanbo/lee BEpOATHBIM (yCTOMUMBLIM) COCTOSHU-
€M Hallleli TijlaHeThl Kak chepryeckoi TpEXMepPHOM MPOTSHKEHHOCTH SIB-
JsieTcs eé CylllecTBOBaHMe B Bufe 7,256946404 yHMKa/IbHBIX “3K3€M-
T/ISIPOB™, TOTIOJIOTMYECKU BJIOXKEHHBIX APYT B Apyra (KakAbli U3 HUX
Be3/le TUIOTHO 3ariojHSIeT OAWH U TOT Ke OOBEM IIaHeThl), HO Cylle-
CTBYIOIMX B pa3HbIX YaCTOTHBIX AUaria3oHax. Mbel — “obutaremu” ofi-
HOTO U3 3TUX “3K3eMIIIpoB” (MUPOB) T/IaHETHI.

ACTOTHOE PA3JIEJIEHUE “3K3EMIUISIPOB” (MUPOB) Halllel IjiaHe-

Tel. Hecymas uacrora Bcex “sK3eMIIIIpOB” IUIaHETHI OfHA. JTO
— 2nobaabHas Hecywjas uacmoma Hawleli naaHembl, TIPeZACTaBISIOIast
co00i1 UacTOTy LMKINYeCKOU WHBEPCUN TPEXMEPHOT0 00BEMa TIaHeTh
B eé TPEXMEPHBIM BpeMeHHOU 00BEM U 00paTHO.

OO6BEM M/IaHeTHI eAUH /i1 BcexX eé “ak3eMIuisipoB”. Ecim 6bI Kax-
JbI U3 “IK3eMIUIIPOB” IJIaHEThI UMeJ CBOI0 MHUBH/yalbHYIO0 Hecy-
LIy} YaCTOTy UHBEPCUU B TPEXMEPHYIO BPeMEHHYIO MPOTSHKEHHOCTH,
TO ceprdecKast TpEXMepHasi MPOTSHKEHHOCTh T/IaHeTh! Oblia OB TOTIO-
JIOTUUECKH “pa3opBaHa” IO UMC/Iy eé “IK3eMITISIpOB” M, TaKUM oOpa-
30M, M/1aHeTa Obl He CYIL[ECTBOBA/IA KaK eJVHbIN 00BEKT.

BwMmecte c Tem, Auama3oH yacmom moOyasayuu Hecyledl 4acTOThI
TI/IaHeTbl — Pa3HbIN /IS KaKA0Tro eé “sk3eMIuisipa”. MHAUBHAYaIbHbIN
CTeKTp MOZY/IMPYIOLIUX YacTOT, XapaKTepHbIM [JIs1 KaKAOro “SK3eM-
nspa” (Mupa) MlaHeThl — 3TO ero YHUKa/IbHbIM CIIEeKTpP CYILLeCTBOBA-
HUs, COCTOSIIIIUM 13 BCeX MHAWBUAYAILHLIX HAOOPOB UacTOT (MHAWBHU-
[yalbHBIX CTIEKTPOB MOJY/ISILIMM), XapaKTepHbIX [ KaKJ0ro “obura-
Tesisi” 9Toro “sk3emruiipa”. O6pasHO TOBOps, pas3Hble “IK3eMIUISPbI”
TIaHeTHI 10JJ00HBI pa3HbIM KaHa/laM PajIiOCBsI3H, T/e Bce “pasroBopbI”
Trepe/latoTCs Ha OIHOM U TOM >Ke HeCylllel UacToTe, HO KaXK/AbIA U3 3THX
“pasroBopoB” (KaHA/IOB CBsI3U) MPeJCTaB/IsIeT COO0M MOIY/ISLIAN 3TOU
Hecyl1leil YacTOTbI B CBOEM WHAMBU/yaJbHOM JWara3oHe 4acToT.

Utoro, uactoTHOe pasfesieHue “3K3eMIISIPOB” (MHUPOB) TI/IaHEThI
00YCJIOBIEHO TeM, UTO KaXK/Abld W3 HUX — 3TO TPOSIBIEHUE CTEKTpa
MOZY/ISLMU Hecylljel yacTOThI IIaHeThbl, YHUKAIBLHOTO U XapaKTepHOIr0
TOJIKO AJI1 JAHHOIO “3K3eMIuIApa”, NpPU 3TOM CIEKTPbl MOAYJIALUN
“5K3eMIIIPOB” IIJIaHETHI JIeXKaT B Pa3HbIX YaCTOTHBIX Jjara3oHax.
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HJ‘IAHETHBIE CPE/IbI aCCOLIMMPOBAHbI C Pa3HOYAaCTOTHBIMHU “IK3eM-
rsipaMu” T1aHeThl. UeM cyiabee SHEpPTHst CBSI3U MeKAy UacTHLa-
MU CpeJbl, TeM BBIIIIe CKOPOCTb 3HeprooOMeHOB B Heil. Tak, 4acTOTHI
9HEProoOMeHOB B ra3ax — 3TO YaCTOThI CIIEKTPOB MOAYJISALMU Hecy-
1lelt YaCTOTHI II7IaHEThI B €6 ra3oBbIX cpefiax (Ta3oBbIX “3K3eMIlisgpax”
TJIaHeThl). DTU YaCTOThI HA MHOT'O TIOPSIIKOB BEILIIe, YeM YaCTOThI SHep-
rooOMeHOB B JKHUJKUX CpefiaX (YacTOThI CIIEKTPOB MOZYJISALIAM HeCYILeH
YaCTOTHI TJIAaHETHI B €€ “IK3eMIisIpax”’, CBSI3aHHBIX C >KUJKUMU Cpefa-
MH). DTH 4acTOThI, B CBOK Ouepe/b, HA MHOT'O TOPSIIKOB BbILIEe YaCTOT
9HEProoOMeHOB (YaCTOT CIEKTPOB MOAYJ/ISILIMKM HeCyIL|eld uyacTOThI Tia-
HeThl) B TBEPABIX Cpefiax, Tor/a KakK TBEPZbIe Cpeibl aCCOLIMMPOBAHEI C
YCJIOBHO TBEPABIMU “3K3eMIUIspaMU” TulaHeThbl (“yC/I0BHO TBEPALIMU”,
TaK Kak HeT HW4Yero TBEPJ0ro B MUPe aTOMOB).

EcTb MHeHMe, IIMPOKO pacrpoCTpaHEHHOe Cpeju JW/IeTaHTOB, CO-
[JIaCHO KOTOPOMY ra3oBble, XXUJKWe U TBEpAble cpebl pasziesieHbl B
TIPOCTPAHCTBE TJIaHeThl T000HO MOC/IeA0BaTe/IbHBIM CJIOSIM B TOJIOBKE
nyka. Ha camom fiesie 370 He Tak. JIt0OOl re0XWMUK 3HaeT, UTO raso-
Bble U >KUAKHUE Cpe/ibl OYKBa/bHO “IPOHU3BLIBAIOT” TBEPJOE TEJ0 Tia-
HeThI (M HaobopoT).

Tak, atMocepa — 3T0 ras3oBasi cpejja Halleii riaHeTsl 3emsist. Eé
IJIOTHOCTE YOBbIBaeT C BBICOTOW HaJ MOBEPXHOCTHIO 3eMJIM, a Ta30BLIM
nieid “pa3MasaH” lasieko B KOCMOC Ha pPacCTOSTHHE JIeCITKOB JTHaMeT-
poB IulaHeThl. ATMoc(epa He 3aKaHUYMBAeTCs y TOBEPXHOCTH 3eMJIH
(TIOBEPXHOCTh TI/IaHETHI SIB/ISETCSI TOMBKO YCAOBHO “TBEpAoit”). 'aswl
atMocdepbl cofiep)KaTcsl B Teslax PacTeHUM U >KUBOTHBIX. MOJIeKy/Ibl
ra3oB cofieparcsi B BoZie. CBOOO/IHBIE MOJIEKYJBI Ta30B aTMOC]epEI,
BKJTFOUasi CBOOO/IHbIM BOZOPO/ U CBOOOJHBIN re/ni, a TakKe agcopbu-
pOBaHHble MOJIEKYJ/Ibl 3THUX a30B COJEp)KaTCd B MEXXMOJIEKYJ/ISPHOM
NIPOCTPAHCTBe BHYTPU TBEP/bIX TOPHBIX [1OPOJ, AaKe TaKWUX KaK FPaHUT
1 bazaneT Tyb0oKO 1of 3eMsiéi. Takyke, MOEKY/ bl aTMOC(HEpPHBIX Tra-
30B B CBSI3aHHOU (hopMe “BCTPOEHbI” B KPUCTA/UTMUECKYHO PeIlIETKY MU-
HepasioB. PakTUUecKu, aTMocdepa MPOHU3bIBAeT BCIO XXUJKYIO Cpefy 1
TBEpZ0€e TeJsIo I/IaHeThl.

BopHas (kuzkas) cpefia IuiaHeTbl. DTO — He TOJIBKO BOJOEMBI Ha
MOBepXHOCTH 3eMM (OKeaHbl, KOHTMHEHTa/bHble MOpsl, pekH, 036€pa,
MpyALl ¥ T.M.), HO W TIOA3eMHbIE BOJOHOCHBIE CJIOM Ha HEOOMBIINX
rybuHax (TPYHTOBbIE M apTe3WaHCKHe BOJbI), a TAKXKe IO/3eMHbIe
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MOps ¥ peku (Teosord 00HAPY>KU/IKM MX Ha BCEX OCTYITHBIX ITyOWHAX,
BKJTFOUAsi CaMyto rTyOoKyro ckBaykuHy 12,262 km). Boza conep>kuTcs B
opraHu3Max pacTeHul U XUBOTHBIX (ux Tena Ha 50—90% cocTosT u3
BoJibl). CBOOOIHBIE MOJIEKYJIBI BOJBI U a/ICOPOMpPOBaHHAs XKUKas BOZa
COJlepsKaTcsl B Me>KMOJIEKY/IIPHOM TIPOCTPAaHCTBe BHYTPH TBEP/BIX Iop-
HbIX TIopof. Takxke, Bojia B CBsi3aHHOU (opme “BCTpoeHa” B KpUCTas-
JIMUECKYH0 pelléTKy MUHepasoB. Boja NpucyTCTByeT B HWXKHEM, CAMOM
TJIOTHOM Cjioe aTMocdepsl B BUzie 00/1akoB (00/1aka COCTOSIT M3 MHO-
’KeCTBa MeJIKMX KariesieK BOJbl WM KPUCTA/UTHKOB Jibja). CBoOOgHEIE
MOJIEKY/bI BOZBI TIPUCYTCTBYIOT B aTMoc(epe Ha OOJbIINX BBICOTaX, B
TOM 4MCJie, B BepXHeM cjioe aTMocdephsl (3K30cdepe) Ha BBICOTe, paB-
HOU JiecsiTKaM IMaMeTpPOB T/laHeThI.

TBépzast cpefja TUIaHeThI, YaCTO OIIMOOYHO BOCTIPMHHUMAaeMasi Kak
“TBEp/BIN 3eMHOH IIap”, He 3aKaHUMBAeTCs Ha HabI0/1aeMo TTOBepX-
HOCTH TUIaHeThl. YacTUIbl MUHEPaIbHBIX TTOPO/, TJIAHETHl — 3TO JJie-
MEHThI, COBOKYITHOCTb KOTOPBIX COCTaB/IsIeT TBEPAYIO CpeAy 3eMIIH.
OTU yacTuLbl (3/1eMeHTh! TBEPZOI cpefibl T/IaHeThl) MPUCYTCTBYIOT B
BU/le B3Becel Kak B )KUJAKOU cpejie, TaK U B ra30BOM cpejie, B TOM UKC-
e, Ha OOJIBIIX BBICOTAX Be3/le, I/le eCTh aTMocdepa 3eMITH.

OTu ¢daxTel 0011en3BeCTHEI TFOO0MY reoXuMuKy. Takum obpasom,
BCe IUIaHeTHbIe CpeJbl TOIMOJIOTHUYeCKU “BJIOKEHBI” NpYyr B Apyra, 3a-
TMOJTHSST OJWH U TOT e 00BbEM Hallled TUIaHeThbl, U aCCOLMUPOBAHBI C
Pa3HOUaCTOTHBIMH “3K3eMIUIsIpaMu’” TIaHeThl. Kakzaas 13 riaHeTHBIX
cpeJ, UMeeT CBOM yHUKAaJbHBIN CIIEKTD CYLeCTBOBaHUs, MOJYJIUPYIO-
MM HecyLyH 4acTOTy CYIIeCTBOBaHMS TUlaHeThl (UaCTOTy LMK/IHWYe-
CKOU MHBepCuU C(heprueckoi TPEXMEPHOU MPOTHKEHHOCTU TJIAHETHI B
eé TPEXMEpPHYI0 BPEMEHHYIO MPOTSHKEHHOCTL U 00paTHO) B YaCTOTHOM
[lara3oHe, UHAVBUYaabHOM /ISl KaKZ0M U3 I/IaHeTHBIX cpefl. Jpyru-
MU CJIOBaMH, TJIaHETHbIe Cpe/ibl — 3TO pa3HOYaCTOTHbIe MUDHI IIaHe-
ThI 3em/isi, KaK/bli M3 KOTOPbIX MMeeT CBOK YHHUKaJbHYHO TOIOrpa-
¢uro (maHamadT) ¥ HaceéH CBOUMH COOCTBEHHBIMH “O0WTaTessIMU”,
crielii()UYHBIMU TOJIBKO /1S JAHHOTO “Murpa”.

EMb MHMPOB IUIAHETBI 3EMJISI. TaK, COIJIaCHO BbIBOZAM KOMOU-
HaTOPHOU TOTOJIOTHH, BCEro eCThb CeMb IMOJHBIX “IK3eMIlIsSpoB”
(MupoB) Harlei ruiaHeTsbl. “TIOMHBIX” B TOM CMBIC/Ie, UTO KaXKIbIH U3
HUX Be3/le TUIOTHO 3aroJiHseT chepudyeckyro TPEXMEPHYHO TMPOTSHKEH-
HOCTb IIaHeTbl. Kaxaplil U3 “5K3eMIIAPOB” IJIaHEThI CYyLeCTBYeT B
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CBOEM COOCTBEHHOM YaCTOTHOM /iMaria3oHe U IMeeT CBOM YHHKAaJIbHBIN
CIIeKTp CYLIeCTBOBaHUS, BbIP&KEHHBbIM B BHJje CBOUX YHHUKa/IbHBIX
naHAmadToB, “oburaresneli” u COOLITHIA.

[Tpumep TOro, HaCKOJIBKO Jlareku pyr OT [pyra 4acTOTHbIe Juara-
30HbI 3TUX MUDOB: siZlepHBIN B3PBIB B OJHOM YaCTOTHOM “3K3eMILisipe”
(Mupe) N/1aHeThI BbI3bIBAET JIETKOE JYHOBEHUe BeTpa B IPYTOM.

Mkl BUZUM OOBEKTHI B BH/Ie UX CTIeLUPUUeCKUX (OPM, 3aroTHeH-
HBIX “TIIOTHBIM Bell[eCTBOM”, TONTBKO M3-3a CUJILHOUW Pa3HUIIbI B CKOPO-
CTH 3HeprooOMEHOB BHYTPHU M CHApPYXKU 3TUX 00beKTOB. Tak, repeme-
IIeHUs], BOCTIPUHUMAaeMble KakK “OueHb ObICTPhIe” B HAIlleM YaCTOTHOM
[iMarasoHe, IPOCTO He yCIeBaloT (PMKCUPOBAThCS HAlMM MO3rOM, KO-
TOPBII HACTPOEH Ha YaCTOTHI Halllero, HAMHOro 0oJiee HU3KOYACTOT-
HOTO /Maria3oHa, ¥, TaKuM 00pa3oM, CO37al0T WUIHO3HIO MyCTOTO Tpo-
CTpaHCTBa. JTO SIBJIeHWe BOCIIPUHMMAaeTCs KakK pasHUlid B “TUVIOTHOCTH
BelllecTBa”: 4eM Me/l/ieHHee 3HeprooOMeHsI B cpejie, TeM 6osiee TioT-
HOMW MBI BUAUM 3Ty cpefly (1 HaobopoT). Hampumep, CKOpOCTH 3Hepro-
0OMEHOB BHYTDH UeJIOBEUECKOrO Tesa, T.e. B TBEPJOH U >KUJKOU cpe-
Jax (OHU SIBJISIFOTCSL OCHOBHBIM 3arloJTHUTE/IEM TeJl )KUBOTHBIX U pacTe-
HUI{), HAMHOTO HIKe, UeM CKOPOCTb 3HEeprooOMeHOB B ra30BOU cpefie.
Takum 06pa3oMm, KosKa SIB/ISIETCS] BUJUMOM ITOBEPXHOCTBIO, OUepUHBar0-
el popMy UesoBeuecKoro Tesia, TOJILKO TIOTOMY, YTO UMEHHO Ha TI0-
BEDXHOCTH KOKU MPOUCXOAUT pe3KOoe IOBBIIIEHHWE CKOPOCTH 3HEpro-
0OMEHOB B 3eMHBIX CpeJiax.

WTaK, MUHepasbHble “3K3eMILISIphl” (MUpBI) Halllel riaHeTsl. Ya-
CTOTHI HEProoOMEHOB B 3THMX MHpaX HACTOJBKO HU3KH, UTO MBI BOC-
MpUHUMaeM “o0uTaTesiell” 3TMX MHPOB IJIAHEThI KaK TBEPAbIE HETIO-
JBYDKHBIE TOpPO/ibl (HE)KUBYIO MaTepuio). PeJKuM UCK/IOUeHWeM SIBJIs-
I0TCs1 CBePXOBICTPBIE MepeMelleHrs] 00BbeKTOB B MUHEpPaTbHbIX MHUPaX,
Habsro/laeMble B HallleM YaCTOTHOM “3K3eMILIsipe” TUIaHeThI Kak 3ara-
JIOYHBIE ABWKYIIHECS KAaMHU U TOMY TOZ0OHbIe “He0OBSICHUMBIE” SIB-
nenust. Katactpoduuecke M3MeHeHUs] B MUHepabHbIX MUpax IjlaHe-
TbI BOCIIPMHHMMAIOTCSI HAMU B BUJI€ “TIPUPOJHBIX” TEKTOHUUECKUX SIBJIE-
HUI, TaKUX KaK 3eMJIeTPSICeHUs], U3Bep)KeHHs BYJIKAHOB, OTIO/I3HU U T.I1.
@DOoJBK/IOP U JIeTeH/ibl IPEBHUX HAPOAOB 0OO/iee TOYHBL: OHU aCCOLMH-
pOBa/Ii TEKTOHUUECKHe SIBJIEHUsI C COL[MaIbHOM aKTUBHOCTBIO “TIOfI3eM-
HBIX XUTe/el” U ux OOroB, XOTS 3TH B3I/IAABI IPEBHUX UMEIOT OUEHb
OTZa/IEHHOE OTHOIIIEHHE K PeasibHbIM COOLITUSIM B MHUHEPABHBIX MH-
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pax miaHeThl. [IoOblua W mepepaboTKa MUHepalbHBIX HCKOTIAeMbIX,
00BEMBI KOTOPOI HApacCTalOT B MHAYCTPUANBHYIO 3Dy Hallel 1[MBUIN-
3al{¥, BOCTIPMHUMAIOTCSl B MUHepa/IbHbIX MUpax I/1aHeThl KaK CTPeMU-
TeJIbHOe HapacTaHHe MPUPOJHBIX KaTacTpod.

[uana3oHbl UaCTOT MUHEpasbHBIX “3K3eMIUISIpoB” (MUPOB) Halllel
TJTAaHETHI JIEXKaT Ha YaCcTOTaX, HAMHOTO 0ojiee HU3KUX, UeM YaCTOTHBINA
[Mamna3oH Hallero “sk3emiuisipa” (Mupa) riaHeTsl. Bujenus aza, nog-
3eMHOr'0 MMpa MEPTBBIX U T.II. XapaKTepHbI [/is BU3yaau3alyy caMoro
BBICOKOYAaCTOTHOTO M3 MHUHEpPaJIbHBIX MUPOB, KOTOPHIN Haubosee OJi-
30K K Jjara3oHy 4acToT Haulero Mypa. JluanasoHsl 4acTOT APYIUX MU-
Hepa/bHbIX “IK3eMIUISIpOB” (MUPOB) Halllel I/IaHeThl elé HibKe. ITU
MUPBI HAaCTOJBKO OTJIMUAIOTCS OT Halllero, YTo uejioBeuyecKuid Mo3r He
HaxOJUT MOAXOJALINX aHAIOTUi M3 UMEIOLLErocsi y Hero CruckKa Oru-
CaHW# “MaTepuanbHBIX” Tesl U siBjeHui. [loaToMy Bu3yanu3anuu 6osee
HU3KOUaCTOTHBIX MUHEPAJIbHBIX MUPOB TUIaHeThl abCTPaKTHLI U JaJieKu
OT MPUBBIUHBIX HaM (HopM.

MuHepa/bHble “3K3eMIUISpbl” Halllel TUIaHeTbl — 3TO “HIKHUe
MUPBI”, B CMBIC/Ie YaCTOTHBIX JUANa30HOB UX CYILeCTBOBAHHUSI.

[uarna3oH yacToT BOAHOrO “IK3eMriuisipa” (Mupa) Hallled TaHeThl
JIE)KUT Ha YacCTOTax, emlé Oosee GIM3KKX K YaCTOTHOMY [JHAria30Hy Ha-
rero mupa. [loaToMy B3auMHOe BivsiHME COOBITHI B BOZHOM U HallleM
MMpaXx T/IaHeTHI elljé Hosiee 3HAUUTEITBHO.

Hamr “sx3emrissp” (MUp) TulaHeThl 3eMisi, TI0 CBOEMY YaCTOTHOMY
[IMara3oHy, SIBJISIETCS TIOTPaHUUHBIM MeXXAY HWU3KOUaCTOTHBIMH MHpa-
MH U Ta30BbIMU (BbICOKOUACTOTHBIMH) MHPAMHU TJIaHEThl: MUHepasb-
HBIM, BOAHBIM M Ta30BbIA SHEPrOOOMEHBI SIBJITIOTCS OCHOBOM (PYHKIHO-
HUPOBaHUs TeJl pacTeHUH U )XKUBOTHBIX. TeM He MeHee, 3TO — pas3Hble
YaCTOTHBIE [IMaria30Hbl: SHEProoOMeHbl B BOJHOW Cpefie CJIMIIKOM
MeJlJIeHHBI /ISl TOTO, UYTOOBI YesIOBeYeCKHd MO3T Pa3/Iudu/ OT/ie/TbHbIe
00BeKTHI B 00IIIell Macce BOJHOM cpejibl, @ ra30BbIe SHEPrO0OMeHbI Ha-
CTOJILKO OBICTPBI, UTO HAIl MO3T BOCITPUHUMAET BO3AYyX KaK MyCToe
MPOCTPAHCTBO. MBI MO3TOMY He BUAUM oOuTaTesiell BOZHOTO “IK3eM-
Iisipa” ¥ ra3oBbIX “5K3eMIUISIPOB” MJIaHeThI.

VHpIMU C/10BaMy, Halll “SK3eMIVIsAp” IJIaHeThl 3eMiii — 3TO “cpe-
IWHHBIA MUD” Hallled TIaHeThI.

["a30BbIe “3K3eMIUIAPBI” (MUPBI) Halllel riaHeThl. YacTOThI 3HEpro-
00MEHOB B 3THIX MUPAX HAaCTOJILKO BBICOKH, UTO UeI0OBeUeCKUl MO3T He
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ycrieBaeT (UKCHPOBATb CBepXOBICTpoe “MenbKaHhe” 0OBEKTOB 3THUX
MHPOB, U, KaK CJIe[iICTBHUE, BOCIIPUHUMAET 3T MUPHI KaK MOUTH MyCTOe,
He3aroJIHeHHOe MpOCTpaHCTBO. HekoTopoe olylieHWe NpUCYTCTBUS
aTMoc(epbl CO3[aéTCsi /UMb K3-3a HaJMuMs B Hell B3BecH Kariesiek
BO/IbI WIN KPUCTA/IZIMKOB Jibjla (00/1aKOB), a TakKe B3BECH YaCTUL] MH-
HepaJIbHBIX CpeJ TIaHeThl (MUHepabHOU TTbLIN).

I"a3oBble “sK3eMIUIAPBI” IJIAHETHI 3eMJIl — 3TO “BbICIIME MUpPBI”
Haulel njaHeTel. HacenéHHble “Tipo3pauHbIMA” (/11 HaIlero Mo3ra)
cymecTBaMu (MBI He BUJMM MX U3-3a BBICOKOI CKOPOCTH 3HEproobme-
HOB B 3THUX MHUPaX, MPHUBOJSIIMX K CBePXObICTPOMY “Me/IbKaHHI0” ITHX
CYILIeCTB), 3TU MHUPBI OMKCaHbI B (OJBK/IOpe U JIereHAax Kak “3emMiu
316(oB” U 3eMsH APYrUX MOAOOHBIX UM HapoZoB. OJWH U3 BBICILIMX
(ra3oBbIX) MUDOB Halllell MIaHeThl OMUChIBAETCSI B XPUCTUAHCKOW Tpa-
JMIVN Kak MecTorosioxkeHne HebecHoro Mepycanuma — M#pa, KOTO-
pblii CTaHeT JOMOM Jijisl TIOTOMKOB COBPEMEHHBIX JIFOZeld Ha ciefyro-
11]eM 3Tarle 5BOJIIOLMY Ye/I0BeYeCcKoro poza.

Tak nereHzibl ¥ (HOJIBKIOP CBUAETENLCTBYIOT O APYTUX “3K3eMILIs-
pax” Hallell IulaHeThl, CYIeCTBYIOIIMX B OJHOM M TOM e cteprye-
CKOM TPEXMEepPHOM 00BEMe IIaHeThl, HO KaX/bIi B CBOEM YaCTOTHOM
Jiuara3oHe CylllecTBOBaHUS. KaJblli M3 HUX BOCIIPUHKMMAETCS B BUJE
“MarepraIbHOrO MUpPa” Kak TOJBKO MO3I CTAHOBUTCSI HACTPOEHHBIM Ha
YACTOTHBIM /AWara3oH 3Toro “sk3emruisipa”. Hairr HabsogaeMbIid Mup,
MHp BHYTPU “IOJION 3eM/u”, MUPBI Pa3/IMUHbIX 3bGUNCKUX HApOZ0B
Y Ipyrye — 3TO Pa3HOUaCTOTHbIE “IK3eMIISIphl” Halllel IIaHeThl.

To, Kak aBTOpSHI JlereH/ O APyrMx MUpax Hallel IJIaHeThl U Hace-
JISTFOIIMX UX HapoZax MOMy4U/IU 3Ty MH(POPMALIUI0 — CM. HIDKe.

3 EMJIA Y IPOXO/IBI, COJVHSIOLIYE PA3HOYACTOTHBIE “3K3eMIUISIphI”

TJIaHeThl 3eMyisi — “ZBepu” B Apyrve MUPhI Halllel MylaHeThbl.

WUrtak, corsacHoO KOMOMHATOPHOMW TOIOJIOTHH, BLIUMCIEHHOE YHC/IO
“3K3eMIUIAPOB” chepUUeCcKOU TPEXMEPHOU TIPOTSDKEHHOCTH, 0becTieun -
BarolIee eé Haubosiee cTabUIBLHOE CYILeCTBOBAaHKUe, PaBHO 7,256946404
(zu Baptunu, 1965, cm. BBEJEHME). DTO O3HayaeT, UTO CyLeCTBYeT
ceMb TIOJIHBIX “IK3eMIUISIPOB” Halllell TlaHeThl, KaXKbld U3 KOTOPBIX
Be3/ie M/IOTHO 3arlo/iHsieT eé 00bEM, a TakKe HEKOTOpPOe UKC/I0 “Heros-
HBIX 3K3eMIUISIPOB” I/IaHeThbl, KaKAbIM U3 KOTOPBIX TOMBKO YaCTUUHO
3amiosiHsIeT eé 00bEM. OTH “HerosHble 3K3eMIUIAPEI” MoJ00HBI CUM-
muMcst (parMeHTaM JMCTOB Oymaru B CTOmKe, Gsaroziapsi KOTOPBIM
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BO3MOJKeH TOIOJIOTHUECKHH T1epexo/ C TIOBePXHOCTH OZJHOTO JicTa Oy-
Maru Ha MOBePXHOCTb COCejHero (M MOBEPXHOCTH JPYTUX CAMIILIMXCS
JIUCTOB) B 3TOM cTorke. Takum ob6pa3oM, Grarojapss 3TUM “HETOJTHBIM
3K3eMIUIsipaM” IIaHeThbl BO3MOXKEH Iepexo[| MeXy eé IMOJHbIMU “3K-
3eMIuIsIpaMu” (MUpamu).

®usnuecky, Takod “HeNoJIHbIA 3K3eMIUISIp” TUlaHeThl TpefCcTaB-
nsieT cobo¥ yyacTok mMecTHOCTH (aHAmadT) Oosblield Wi MeHbILeH
TIPOTSDKEHHOCTH, TIPOCTPAHCTBO KOTOPOH SIB/IsieTCsl OOIUM it ABYX
(unu 6oree), coceJHUX TI0 YaCTOTHBIM JMaria30HaM CBOETO CYIIIECTBO-
BaHUSI, MOJHBIX “IK3eMIUISIpOB” (MUPOB) T/IaHeThbl. DTO — JIOKAJIbHbIe
TYHHesM (TIPOXO/IbI) MEXKIY MMPAaMH Halllell T/IaHeThl WK flake Oosee
WY MeHee MPOTsDKEHHbIE 3eM/IM, COe/JUHSIIOIINe ST MUPBI.

Ue/ioBeKy, HETIPUBLIYHOMY K TEPMHHOJIOTHM U oOpa3amM KOMOWHa-
TOPHOM TOTIOJIOTUH, TPYAHO MPeACTaBUTEL cebe, KaK ABa WK HECKOJBKO
curHasioB (Mesiofiuii), MOAYIUPYIOIINX HECYIYI0 UaCTOTy IUIaHeThl B
Pa3HBIX UaCTOTHBIX AWANa30Hax, MOTYT ObITh BBLIMOJHEHBI (TIPOC/TyIla-
HbI) B OHOM U TOM >Ke YaCTOTHOM Juana3oHe. OTJanéHHON aHa/lIoOru-
eif, TOHSATHOW paJiOVH)KeHepy, SIBJISIeTCS CUCTeMa M3 [BYX Wiu Oosee
JleTeKTOPOB, HAaCTPOEHHBIX Ha YaCTOThbl pasHbIX PaJUOCUTHA/IOB, HO
TpaHC(HOPMUPYIOLUX ([IeTEKTUPYIOINX) 3TH CUTHAJIBI B OJJUH U TOT XKe
aKyCTUYeCKU /iMana3oH YacToT, AOCTYMHbIN HaweMy ciyxy. [Ipumep-
HO TO e CaMOe MPOMCXOJWUT B HEMOJHBIX “OK3eMIuisApax”’ IIaHeThl,
T.e. B JIOKaJbHBIX TOIOJOTHYeCKUX “CcK/eMKax” e€ pa3HOUaCTOTHBIX
TOJTHBIX “3K3eMIUISIpoB”. VIMEHHO 103TOMy OoOHTaTe/ny pa3HbIX MHUDOB
Halled T/iaHeThl, TIONaB B TaKyld MECTHOCTb, BUZST OAWH U TOT XKe
na”gmadT, BUAAT APYT Apyra U B3auMOZelCTBYIOT pYT C APYyroM, TeM
CaMbIM CO3/1aBasi CBOH OOI[MI YHUKAIbHBINM C/I0M BCEMHUPHOM HCTOPHH,
crieluUUHBIA TOJBKO A/ WX HeDOJBbLIOro cooblecTBa, HO OTCYT-
CTBYIOLL{MM B MCTOPUM HApOJOB, HACEJSIOIIMX IOJHbIe “IK3eMILISphl”
(MUpBI) TI/IaHETHI.

B wactHOCTH, OfHA U3 TaKUX “CpPeJUHHBIX 3eMeJb”, a Takke JIO-
KaJIbHble TYHHe/U (TIPOX0/ibl), COeAUHSIIOIINEe HEKOTOPbIE U3 MUPOB Ha-
11el TU1aHeThl, O6blM orvcanbl [oHoM P. P. TonkuHom (1892-1973)
B ero “ymrepaTypHbIX” pOMaHax, KOTOpble OH HalMcaa Ha OCHOBe TeK-
CTOB, TIOJIyUeHHBIX OT CBoero “nHpopmaTopa”. CoObITHS ero poMaHOB
TIPOUCXOAWIN C COBMECTHBIM YYaCTHeM HapOJiOB, NMPOUCXOAAIINX U3
Pa3HbIX “3K3eMIUISIpPOB” (MUPOB) Halllel I1aHeThl, HO Ha eJJMHOM JIaH/-
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wadte “CpefuHHOMN 3emMn”, KOTOpasi SIBASETCS JIOKA/TIbHOW TOMOJIOTU-
YeCKOM CKIeMKOW HEeKOTOPBIX U3 3THUX “IK3eMIUISIPOB”, M, TEM CaMbIM,
obbeuHsIeT parMeHThl “TIO/I3eMHOTO0 MHpa”, HAIllero MHpa U “BbIC-
LIMX MUPOB” IJIAHETHI.

Opyroti npumep — siereHzbl 0 Kopose Aptype. 3TH cOOBITHS pas-
BOPauMBa/IMCh He B AHIVIMM U Y3/IbCe Hayala TEMHBIX BeKOB, a Ha 3eM-
JISIX JIpyroro “sk3eMIuisipa” Haulel IUIaHeTbl, COeJUHEHHOIO TOMOJIO-
TMUeCKMMH MPOXOJaMU C 3eMJISIMH, TPeAIoIOKUTeNbHO, Yanbca Ton
snoxu. [Tostomy nerenasl o Kopone ApType “Bbinanu” U3 paHHecpez-
HEBEKOBbIX XPOHUK, 3allMCaHHbIX XPOHHWCTAaMM Hallero 4acTOTHOIO
“3K3eMIuIsApa” TUIAaHEeThI, HO ObUTH 0OBIJEHHOH pealbHOCTBIO /IS MeCT-
HBIX BJUTUHLIEB TOTO BpeMeHH, TaK KaK OHU JIMYHO 00LIamch ¢ obuTa-
TeJIsIMU TOrO “3K3eMIuIsApa” M/IaHeThlL.

AHKJIABBI — 3TO COBCEM HeOOJIbIIIE HEMO/HbIE “IK3eMILISPhI”
Hallle} T/1aHeThbl, CPaBHUMBIE TI0 pasMepy C HeOOJBIION [JOMMHON WK
Jake (epMOi cpeZiHeTo pa3Mepa, U COeAWHEHHBIE ITPOXOJOM TOJBKO C
KaKHUM-TO OJJHUM U3 TOJIHBIX “IK3eMILISIpOB” IIaHeThl (a He C HeCKOJb-
kumn). CeugietenscTBa o [llambane B I'nmanasix, 06 octpoBe ABasoH, 0
“BeccMepTHBIX [OMMHAX”, B KOTOPBIX MOXKHO JXUTh TIOUTH BEYHO (T10
CPaBHEHUIO C TPOZO/DKUTEbHOCTBIO JKM3HM B MMpe Hallero “sK3eM-
Tisipa” TUIaHETHI), ¥ O IPYTUX aHK/IaBaX — OOIIeN3BeCTHBI.

DU3UKO-XUMHUUeCKHe TPOLIeCCHI U, KaK C/ie[CTBHe, (PHU3HOIOTHS Op-
raHM3MOB B “CpeZJMHHBIX 3eMJIIX” U JIOKa/bHBIX aHK/IaBaX MOIYT 3Ha-
YUTEBHO OT/IMYATHCS OT TeX, K KOTOPLIM Mbl IPUBLIK/IM B HallleM “3K-
3emruisipe” (Mupe) raHeThl. Tak, HanpUMep, TaM MOXKET OBITh ApyTast
CKOpPOCTb XOZla OMOJIOTMUECKMX uacoB (JIpyras CKOPOCTb CTAapeHWs),
Jpyrve notTpebHOCTH B MUILE U BOJE, U T.Z. Bce 3T mpoLecch! onpee-
JISIFOTCS] YaCTOTHBIM /IMaria30HOM M MH/VBH/YalbHBIM CIIEKTPOM Cyllie-
CTBOBaHUSI KaXK/|0l KOHKPeTHOU “cpeIMHHOM 3eMJIM” WM aHKJIaBa.

Uro KacaeTcst IPOXOZI0B B Jpyrue MOJHbIe “3K3eMILISIpbl” (MUPHI)
TJIaHeThl, “CpefuHHbIe 3eM/IM” U JIOKaJbHbIE aHK/IaBbl, TO 3TO MOTYT
OBITH 1€/ B CKaJIbHOM TIOPOZie WK TouBe (HarpuMmep, TIPOXO/ B 3eM-
mo Cesaroro MaptuHa). Takue Mpoxo/ibl MOTYT TaKyKe Cyll[eCTBOBAaTh B
aTMocdepe, B peKax U MOpSIX.

V3-3a cBOeil TOnosoruueckoi HeToHOTHI, TPOX0/bl MEXY MUpa-
MU Halliel TlaHeThl, “cpeiMHHbIe 3eM/TU” MeXy MUpaMH, a TakxKe Jio-
Ka/nbHble aHK/IaBbl HecTabunbHbl. Ho MX cOBMeCTHEBIN 00BEM OocTaéTcs
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HEeM3MeHHBIM, TeM CaMbIM peanu3ysi obiee uncio 7,256946404 “3k-
3eMIUIIPOB” TIJIaHeThl, KOTopoe obecrieuriBaeT CTabMIBHOCTE €€ Cylije-
CTBOBaHM# KakK eIMHOTO TOTI0JIOMYeCKOT0 00beKTa.

W3-3a cBoeli HeCTaOMIBLHOCTH, MPOXO/AbI MEXAy MHUpaM{ Hariei
I/IaHeTh! OTKPBLIBAIOTCS B OFHON MECTHOCTH, a 3aTeM, CITyCTs HeKOTO-
pblIil IPOMEXYTOK BpeMeHH (HEeCKOJbKO YacoB, CYTOK, [JeCSTUNeTHi),
3aKpbIBAIOTCS, OCTaBLIMCh B TaMSITU U JIeTeHJaX MeCTHBIX >KUTesei.
Bot nouemy (osbKI0p ye[UHEHHBIX CelbCKUX palioHOB EBpomsl mo-
JIOH JIeTeH/, O JipaKOHax, THOMaX, 3/b(ax U JPyrux cylecTBax Kak pe-
a/IbHBIX YYaCTHHUKAX COOLITHI APEBHOCTH, HECMOTPS Ha UX OTCYTCTBHE
B XPOHUKaX, 3allMCaHHbIX B ropojax. Vpnanjckue yiereH/ipl 0 ApeBHUX
Hapogax, Hace/sBIIMX VIpiaHAWIO U HEKOTOpbIE Apyrue 3eMJIM, OTCYyT-
CTBYIOIIME Ha COBPeMeHHOM KapTe MHpa, TaKKe OIMHCHIBAIOT obuTaTe-
7eft ¥ COOBITHS IPYTMIX MHPOB Halllel IUIaHeTbl, IPOXO/bl B KOTOPbIe
ObUTH OOBIZIEHHOHM pea/nbHOCTBIO B ApeBHed Vpmanauu. CylectByeT
MHO>KECTBO U JPYTUX I0A0OHBIX IIPUMEpOB.

[elicTByIOl1e POXO/bl B PYTHe “3K3eMILISIpbI” Halllel TJIaHeTHl,
“cpefuHHBIe 3eMIM” MeXAY pasHbIMH “3K3eMIUIApaMK” IIaHeThl, a
TaKKe JI0Ka/IbHble aHKJ/aBbl CYIIeCTBYIOT U ceifuac. Ho o HuX Maso urto
n3BecTHO. CoBpeMeHHas LIUBU/IM3aLMs BHauale C(hOKyCHUpOBaaa Macchl
JI0/lell Ha pesIUrMOo3HBIX JOrMax, a MoC/eJHUe CTOIeTUsS — Ha TeXHHUKe
U WHJYCTPUAJIbHOM Mporpecce, TeM CaMbIM “CTepeB” OINHUCAHUS 3TUX
MPOXO/I0B ¥ MUPOB M3 CIIMCKA MaTepHa/bHbIX 00BEKTOB U SIBJIEHUH, CO-
JleprKalllerocsi B 4yeJI0Be4eCKOM MO3re, ¥, TeM CaMbIM C/le/laB UX HeCy-
LIeCTBYIOIIMMU (HEBUJUMbIMU) [/ MOJaBJsOllell 4acTU COBpeMeH-
HBIX JIFOfeld. B rporiom, 60BIIMHCTBO TeX /TOfAeH, KOTOpble 3HAIM O
JPYTUX MUpax IUIaHeThl ¥ MPOX0/Jax K HUM, ObUIo UCTpebJieHo BO Bpe-
MeHa CpeJJHeBeKOBOT'O Pe/IMrMO3HOI0 Teppopa U 3MUAEeMHUM YyMbl, a Te
13 3HAIOLLMX, KTO JKUJI Y)Ke B 310Xy Bo3pokeHus U o3sxe, Harpumep,
Samynp Tanneti (1656 —1742) u apyrue, He ObIIM YCIIbIIIAHBL TOTBKO
celluac 3HaHMWe O ApPYrUX “sk3eMmspax” U “CpeJUHHbIX 3eMJISIX” Ha-
I1ell TUIaHeThl CTAHOBUTCS 001IeJOCTYTHBIM O1arofapst HOBeHIIM J0-
CTH)KEHHSIM KOMOMHATODHOHN TOIOJIOTUM M TEOPUH OTHOCHUTEIBHOCTH
(Teopuu nMpocTpaHCTBa-BpeMeHN).
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JOIIO/THEHHE:
O HOBBIX TEXHOJIOTAAAX 1 HOBOV CUCTEME MUMPA HA 3AMEHY
YCTAPEBIIEA CUCTEME KOITEPHUKA

TEOPI/IH T'EONATOTEHHBIX W3TYUYEHMIT OueHb OOIIMPHA U BKIIIO-
yaeT B cebs MHOXecTBO feraseil. C Apyrod CTOpPOHBI, obOuine
YACTHBIX JleTajiel U 00BSICHEHUH TOJ/IBKO YCIOXKHWIO ObI TTOHUMaHHe
OCHOBHBIX Te3uCOB Teopuu ['eomnaroreHHbix M3myueHuid. HeBo3MOXKHO
00BATE He0OBITHOE, TeM Ooslee — B offHOM KHUTe. [I03TOMY 1]e/Tb 1aH-
HOW JIOTIO/THUTETbHOU IJIaBbl — OTBETHTb Ha CaMble Ba)KHBIE BOIIPOCEHI,
BO3HUKAIOII[Ue TIPU TepBOM 3HAaKOMCTBe C Teopueli ['eomaroreHHBIX
N3nyuenuii.

KOJIOTMYECKHU YMCTBIE SHEPTUSI M TPAHCIIOPT — HOBbI€ TEXHO-

JIOTUM, OCHOBaHHbIE Ha MCIO/Ib30BaHUM SHEprur ['eornaToreHHbIX
N3nyyenuii.

CoBpeMeHHbIe JJaHHBIE, HAKOT/IEHHBbIE TeTM00OUO0/OTHel B TeUeHHH
JleCSITUIeTU, PUCYIOT Ce/IVIOIIYI0 KapTUHY (CM. r1aBy BCE ECTh KOPM
BO BPEMEHU U rnaBy PEAJIbHBIE MEXK3BE3IHBIE MTYTEIIECTBUSA). CosHile,
JBUTAsCh TI0 CBOed TpaeKTOpuM B ['ajlakTHKe, TOTJIOIIAET SHEPTUI0
TPONIEHHBIX TaaKTUUeCKUX CpeJi CBOMM 3HePreTUUecKuM TeJioM, Tie-
pepabaTbiBaeT e€ U 3aTeM Tepeu3IydaeT TepepabOTaHHYIO SHEPTHIO
raJlaKTU4eCKHUX CpeJ| depe3 CBOIO TTOBEPXHOCTb B MpocTpaHCTBO Cori-
HeYHOU cucTeMbl B BUe ['emonaToreHHbix M3nyuenuit (B 6osiee HiM3-
KOM /iaria30He 4acTOT, Ha KOTOPBIX MYJ/IbCUPYEeT SHepreTHueckoe Tesio
CoJiHI]a — YaCTOThI COJIHEYHOTO CIieKTpa). B cBoto ouepepp, TuiaHeTa
3ems1sl, ABUTAsICh BAOJb CBOel TpaekTopuu B CO/IHEUHOH cHCTeMe, To-
[JIOLIAeT MOTOKU SHepruu cosiHeuHou cpenpl (['emonaTtorenHelie U3ny-
YeHUsT) ¥ TIOTOKU HEPTUM TaJlaKTHUeCcKOH Cpefibl CBOMM JHEepreThue-
CKMM TeJioM, TiepepabaThiBaeT €€ UM Mepeus3ydaeT rnepepaboTaHHYIo
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SHepruI0 uepe3 3eMHYIO MOBEPXHOCThL B BUje ['eonaroreHHbIX M3nyue-
HU B elrlé OoJiee HU3KOM JMaria30He YacTOT, Ha KOTOPBIX MyIbCUPYIOT
SHEepruu ra30BOM, KUJKOW U TBEPZO-CKaILHOU cpej TlaHeTbl. Takum
00pa3oMm, 3HepreTHUYeCKoe Tej0 Halllel TUIaHeThl 3eMJisi Tpe/|CTaB/sieT
Co0Ol C/IOXKHBIM “MOXHATBIM KIyOOK”, CIUIETEHHBIA W3 MHOXXECTBA
TIeperyIeTaloIIUXCsA TIOTOKOB (K/IyOOK >HeproHuTeii) I'eomaToreHHBIX
W3nyyeHuii, KOTOpble HETIPEPLIBHO UCXOJAT U3HYTPU 3eMu U HOpMU-
PYIOT BCe MaTepuasbHble Cpe/ibl M1aHeThl.

OcHOBBIBasICh Ha 3TOW KapTHHe, TIOCTPOEHHOUM Ha OCHOBe JJaHHBIX
re/IMoOUOJIOTHH, Y)Ke CEerofHSIIIHUE WHXeHepbl UMEIOT peanbHyH BO3-
MO)KHOCTB pa3paboTaTh reHepaTophbl SKOJIOTHUECKH YMCTOM HEPTUU U
9KO0JIOTMUECKH YMCTBIM TPAaHCIIOPT — HOBbIE TeXHOJIOTUH, OCHOBaHHbIE
Ha ucrnosib30BaHuM ['eonatoreHHbix M3myueHnH.

A umenHo, pa3 1oToku ['eomnaToreHHBIX M3mydueHU HeNpepbIBHO
WCXOZAT W3HYTPH T/IaHeThl 3eMJist B 000K TOUKe e€ MOBEpXHOCTH, a
Takke I0J] [IOBEPXHOCTbIO U HaJ, [IOBEPXHOCTHIO IJIaHEeThbl, TO SHEPrust
ITUX TIOTOKOB MOJKeT OBbITh HEKOTOPBIM 00pa3oM npeobpa3oBaHa B Tel-
JIO WIN 5/IeKTPO3HEPTHI0 C MOMOLbIO CIleLjMabHbIX CTaljMOHapHBIX U
MOOWTBHBIX KOHBEPTOPOB (TeHEPaTOpPOB).

Takue TeHepaTOpHI TeIUIa W 3JIEKTPOIHEPTruH paboTal0T Ha OCHOBE
sbderTa “WUHTErparii” peIIeT4aTo-TOJOCTHBIX CTPYKTYP B TIOTOKH
TCeoraToreHHbIX V3ayueHuii. A WMeHHO, eCid Kaaubp (hu3uueckuii
pa3Mep) siUeeK pelIeTuaTo-NoJIOCTHOW CTPYKTYPBI MPUOIM3UTETbHO
COBMAa/aeT ¢ AJMHON BOJIHBI OZHOTO M3 MaKCUMYMOB cIleKTpa ['eonaro-
reHHBIX V37yueHW — OCHOBHOIO MaKCHMyMa CIeKTpa KojieOaHuii
SHEpPreTUUeCKOro TeJjia TUIaHeThl 3eMJist (TeHepa/IbHOTO “I[BeTa” 3Hepre-
TUUECKOTO CTeKTpa IUIAHeThI) WM KakKoro-imbo W3 €ero OCHOBHBIX
06epTOHOB — TOT/Ia SHEPreTHUECKOe TeJIO0 3TOW (PU3UUECKON PeIéTKH
BBIHY)K/IEHHO CT@HOBUTCSl 4acThbI0 TIOTOKA 3Hepruv ['eonaToreHHBIX
W3nyyeHuii, poXoJsIlero CKBO3b 3Ty DELIETKY, U TMO3TOMY BBIHY-
JKAEHHO OCLIWJUIMpYeT Ha 5TOW >Ke uacToTe (WM Ha 5TOM XKe CIeK-
TpaJbHOM Habope YacToT, ec/v /JaHHasl PeIIETKa COCTOUT U3 pa3HOKa-
nubepHBIX siueek). B pesynbrare (uU3MUecKoe Tel0 3TOM peleTdaTo-
TIOJIOCTHOM CTPYKTYpPHI (ero ¢u3uueckas CTPyKTypa COOTBETCTBYeET
reoOMeTPUYeCKOl CTPYKTYpe SHepProoOMeHOB ero 3HepreTuuecKkoro
Teja, CM. I71aBy DHEPTETUYECKUE CITEKTPBI) TOXKE BBIHYKAEHHO OCLIWI-
JIMpyeT Ha 4acToTax 3Toro noroka ['eonatoreHHsix M3nyueHuii, nepe-
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[laBasi SHePrMI0 3TOr0 MOTOKA OKpYXKarolleldl MaTepuasbHON cpefe U,
TakuM 00pa3oM, MOAJep>KMBasi B OKPY’Karolllel MaTepHalbHOU Cpejie
TeMITepaTypy U mpoure (r3nveckre XapaKTepHUCTHKH, OMpejeisieMble
YaCTOTOM OCLUJUISILIMNA YaCTHUL] Bell[eCTBa.

B uactHocTH, 6rarofapsi BBIIIEYIIOMSHYTOMY (GHU3UUeCKOMYy 30-
(exTy, peleTyaTo-MOIOCTHbIE CTPYKTYPHI MPOW3BOJSAT KOHAWULMOHU-
poBaHHe BO3jyxa (MOAJEep>KHBAOT MOCTOSIHHbIE TeMIepaTypy, Brax-
HOCTH Y [IaBJIeHVe) BHYTPU Y/IbeB MUés, IIMesiell U oc B 0boe BpeMs
rofia He3aBUCHUMO OT BHELIHWX MOTOAHO-KIMMAaTUYeCKUX YCIOBHM
TOJILKO M3-3a TeOMeTPUUeCKOl CTPYKTYPhI U Kanubpa X BHYTPEHHUX
COT (CM. TJ1aBy PEAJIBHBIE MEX3BE3/IHBIE ITYTELLECTBUSI).

CoBpeMeHHble UH)XKeHepbl, 3Hasi AJIMHbI BOJH U YaCTOThl OCHOBHBIX
MakKCHUMYMOB 3HepreTHUecKoro crekrtpa ['eonaroreHHbix M3mydeHui,
Moryi OBl pa3paboTaTh reHepaTophl, KOHBEPTUPYIOLe Hepruto ['eo-
naToreHHbIX V3nmyuenwuii B Teryio. TeMriepaTypa reHepUpyeMOro oTo-
Ka Tell1a OTpeZie/sieTcs TOW YacToToi roroka ["eonaToreHHbIx M3nyye-
HUI, KOTOpasl y/1aB/IMBAeTCs pelleTyaTo-I0/I0CTHOM CTPYKTYypOoM reHe-
paropa (T.e. TeMrniepaTypa reHepupyeMoro IoToKa Tell/a OIpeJeseTcs
KanuOpoM siYeeK peIeT4aTo-TI0JI0CTHOM CTPYKTYPbI reHepaTopa, KO-
TOPBIA paBeH Y/aBIMBaeMOH [IMHe BOJIHBI TOTOKa ['eomnaToreHHBIX
N3nyuenutt).

Temneparypa BHYTPU TaKOTO eHepaTopa MOXeT ObITh CyIeCTBEH-
HO yBeJIMUeHa 3a CYET (PU3MKO-XMMHUECKUX CBOMCTB BellleCTBa, 3aroJ-
HSIOILIETO siuelKy (COThbI) ero pelleTyaTo-NOJIOCTHOM CTPYKTYPbl —
TeIVIOEMKOCTU 3TOTO HATOJIHUTe/s], TeoOMeTpuueckoil (OopMbl CaMuX
syeeK U T.II., KOTOpble TPEMNsATCTBYIOT pacCesHUI0 reHepyupyeMoro Io-
TOKA Terjia W, TaKUM 00pa3oM, COCOOCTBYIOT aKKyMYJISILIUM CreHEepH-
POBaHHOTO Tell/la B CAMOM TeHepaTope.

Takve reHepaTOpbl MOTYT TakK)Ke HeroCpe/CTBeHHO BhIpabaThiBaTh
3/1eKTpUUecKuid ToK. [I11 3TOro MH)KeHepbl JOJDKHBI BCTaBUTh BHYTPb
Ka&X/IOM COTBI ero peleT4yaTo-NoJ0CTHON CTPYKTYPbI MO 3/eKTpoMar-
HUTHOM KaTyIIKe CITeI[HaJbHOW KOHCTPYKIUH, 6/1arojapst KOTOPOH BbI-
HY)X/JIEHHbIe KOJie0aHUs CBOOOHBIX 3apsDKEHHBIX YacTHL] (3/IEKTPOHOB
WIM WOHOB) B KaTYIIKe MPUBOJAT K WX BBIHY)KJEHHOMY HallpaBJieHHO-
MY [IBVDKEHHUIO U, TAKUM 00pa30M, HerocpeiCTBEHHO MPOU3BOJST 3JIeK-
TPHUYeCKUl TOK B ero BHYTPeHHEM 3/1eKTPUUECKOM KOHTYpe.

B03MOXHEBI KaK CTallMOHAPHBIE, TaK 1 MOOW/IbHBIE 3JIeKTpOreHepa-
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TOPBI, TIPOU3BOJSILINE MeKTPUUECKUN TOK HEMOCPeCTBEHHO U3 TOTO-
KoB ['eonaTtoreHHbix M3nyuenuil. CTaljuOHapHble reHepaTOpbl TaKOTo
THIA MPEe/ICTABSAIOT COOO0M 3/eKTPOCTAHIIUY, TIPOU3BO/SAIINE JIEKTPO-
JHeprvio B 0OOJBLIOM KosruecTBe. MoOW/IbHBIE TE€HEPAaTOPhbl TAaKOrO
TUNA IIpejHasHaueHbl [/ TPaHCIOPTHBIX CPeJACTB, NPUBOAKWMBIX B
[IBIDKEHHE 3/IEKTPOIBUTATE/IIMUA. DTO — 37IEKTPOMOOU/IU, CaMOJIETHI U
KOpab/M C 3/IeKTPUUeCKUMU IBUTATe/sIMH, U T.11. Tak Kak motoku ['eo-
naToreHHbIX M3myueHunii MOBCEMECTHO UCXOAAT U3HYTPU I/IaHeThl 3eM-
Jisl, TO COBpEMEHHBIN 3/IeKTPUUeCKU TPaHCTIOPT, OCHAIEHHBIN TaKUMU
3/IeKTporeHepaTopamu, OyzeT nosy4yath OecraTHYHO 37€KTPOIHEPTHI0
B M000M TOuKe Hailel ruiaHeThl 6e3 HeoOXOAMMOCTH UCIOIb30BaHMUs
aKKyMYJISITODOB.

Bosiee Toro, cnektp KosiebaHHI HEpPreTHUECKOro Tesa TJIaHeThl
3emsisi (criekTp ['eomatoreHHbIX M3myueHuil) MMeeT MaKCHUMyMbI Ha
OueHb pa3HbIX YacToTax (AaMHax BoJH). [Io3TOMy 37eKTporeHepaTophl,
pabotatoiye Ha 3Hepruu 'eonatoreHHbIX W3mydyeHuid, MOTYT UCITIO/b-
30BaTh He TOJBKO DELIETKM MakpopasMmepa, Takhe Kak B pelleTyaTo-
TIOJIOCTHBIX CTPYKTYPax IMUeUHbIX Y/IbeB, HO TakKKe U MUKPOPEIETKHY,
B 3aBUCHMMOCTH OT TOTO, HAa KaKOW yacToTe (AJMHE BOJIHBI) HAXOJUTCS
TOT MaKCUMYyM criekTpa ['eonaToreHHbix M3mydeHuii, KOTOpbINA UCTIOb-
3yeTcsl B JaHHOM KOHKDETHOM reHeparope. Takue 3/1eKTporeHeparophbl
MHUKpopa3Mepa, paboTaroiije Ha sHeprun ['eonaToreHHbIX V3mydeHui,
npe/iHa3HaueHb! [l TMTaHUS MOOWIBHBIX YCTPOUCTB CBSA3U U T.I1. DTO
HarmpaB/ieHWe WCCIeJoBaHuN TpebyeT OT[e/NbHOTO BHUMAHUS WHXKE-
HEepOB, TaK KaK OHO OPMEHTHPOBAHO Ha y)Ke CYILeCTBYIOLIUe TeXHuUe-
CKHe yCTPOUCTBA, paboTaroIye Ha 3/IeKTPOIHEPrHH.

OTmeTHM, UTO NpU pacyéTe yacTOT U JJ/IMH BOJH ['eonaToreHHbIX
W3nyueHuti, HeOOXOIUMBIX /sl TeHEPAaTOPOB SHEPTUU U JPYTUX TeXHU-
YeCKHUX YCTPOMNCTB, OCHOBAaHHBIX Ha MCII0/Ib30BaHUM ['eomnaToreHHBIX
W3nyuenuii, He0OX0OIUMO YUMTBLIBATH CKOPOCTb PACIPOCTPAaHEHHUS THUX
BosIH. Ha JJaHHBI!1 MOMEHT Mbl 3HaeM, UTO UX CKOPOCTb Ha MHOTO TIO-
PSIKOB TIPEBbIIAeT CKOPOCTb PACIPOCTPaHEHUs 3/eKTPOMarHUTHBIX
BOJIH (CKOpPOCTb cBeTa). CM. 3KCIlepUMeHTa/IbHble UCC/lefloBaHUs Besb-
XOBepa 1o Tefuobro/IoruH, UTHPYeMble B TyOrKanusax UmkeBcKoro
U YIIOMSHYTHIE 37lech B r1aBe CIIEKTPAJIGHOE [TEPEKPAIIVIBAHYE.

WTak, onvcaHHbIN TUM TeHepaTOPOB TeIla U 3JIeKTPO3HEePTUu 10
CYTH SIB/ISIETCSI KOHBEPTOPOM 3Hepruu MoTokoB ['eomaroreHHbIx W3my-
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YeHUM, MOBCEMECTHO MCXOJSLIMX WU3HYTPU TIaHeThl 3emssi. JTO —
2eHepamopbl 3K0/A02UYeCcKU UUCmoU dHepauu, Tak Kak OHU He HyXK7a-
I0TCs B rIepepaboTKe BellecTBa M/IaHeTHBIX cpe/i (Kak TOTUIMBA) B SHEp-
TUI0 U TI03TOMY He IPOW3BOJAT HUKAKUX IPOMBILUIEHHBIX OTXOZO0B.
JTO NMPUHLMNMAIBHO OTJIMYAeT UX OT TelJIOBBIX U aTOMHBIX 3/1eKTpO-
CTaHUWH (OCHOBHBIX TIPOM3BOJWTE/IENl SHEPruu [AJisi COBPEMEeHHOU
YesIOBeyeCKOW IMBHW/IM3AL[MM), TaK Kak MX paboTa OCHOBaHa Ha Iepe-
paboTKe TUIAaHEeTHBIX CpeJ W, KaK CJe[[CTBHE, COIPOBOXKAAETCS TTPOM3-
BO/ICTBOM TOKCUYHBIX MIPOMBIIILJIEHHBIX OTXOZ0B U ONAacHLIM 3arpsi3He-
HUeM OKpY>Karolllei cpefibl.

OBBII1 TUII TPAHCITIOPTHOI'O CPE/ICTBA, [IBIDKYILIEr0Csl Herlocpes-

CTBEHHO 3a CUéT NMoToKoB ['eonatoreHHbIx M3myuennii, 661 005-
SICHEH B TJlaBe PEAJIBHBIE MEX3BE3/JHBIE ITYTEIIECTBUS. DTO — TpaHC-
TOPTHOE CPe/ICTBO “IlapycHoro Tumna”. Takue ycTpolcTBa He HYKJatoT-
Csl B [iBUTaTtesie WIM UCTOUHUKE SHEPruM, TaK KaK OHU [1epeMellatoTCs
3a Cyuét “BeTpa” TMOTOKOB ['eomaToreHHbIX V3mydyeHUil, HempepbhIBHO
VCXOJALMX U3HYTPHU IIJIaHeThl 3eM/Isl M SKpaHUPyeMbIX CIellaabHbIM
5KpaHOM-I1apyCOM, CMOHTUPOBaHHBIM M0J, AHUILEM 3TOr0 TPaHCIIOPT-
HOTrOo cpeficTBa (3T0 paboTaeT MO00HO TOMY, KaK OOBIUHBIN MapyCHUK
IBIDKETCS TI0 TIOBEPXHOCTH MOPSI, TOHUMBIN 0OBIYHBLIM BETPOM, SKPaHHU-
PyeMbIM IIapyCOM 3TOTO Cy[iHa).

KuHeTnueckasi 5Heprusi TOTOKOB ['eomatoreHHbix W3nyueHuit
riepeJlaéTcsl FKpaHy-Mapycy TakKoro TPaHCIOPTHOTO cpeZAcTBa bOiarosa-
ps npuHLMNY BepHymm — ToMmy e caMoMy (pyHIaMeHTaIbHOMY 3a-
KOHY THPOJMHAMUKU U a3pOMHAMUKH, COIVIACHO KOTOPOMY KHHETH-
yecKasi SHeprusi Haberaroiero MmoToKa BO3[yXa JABWKET BIIEPEZ BCe
rapycHble CyZa ¥ MoJHUMaeT BBepX OObIuHbIe caMOyETHI. [Iisi JOCTH-
JKEHUsl 3TOU 11e/M TJIOTHOCTh SHEProoOMEHOB B siueiKax pelleTdaTo-
TIOJIOCTHOW CTPYKTYpPhI 3KpaHa-lapyca Jo/DKHa COOTBeTCTBOBATh I1/I0T-
HOCTH 3HeproobmeHOB B Haberaroliem roTtoke I'eoraToreHHbx V3my-
YeHUH TIPUMEPHO B TOH >Ke TIPOTIOPIINY, KaK TUIOTHOCTh TKaHU B 00BIY-
HOM TIapyCe COOTHOCHUTCS K TJIOTHOCTH Haberaromiero rmotoka Bo3gyxa
(BeTpa). COOTBETCTBEHHO, (pr3nUeCKHe STUeHKH TaKOTo KpaHa-mapyca
JO/DKHBI UMeTh pa3Mmep (Kaiubp), Ha HEeCKOJIbKO TMOPSAKOB MEHBIINH,
YyeM /IMarnasoH creruduuecKuX AJIMH BOJH Haberawlmx notokos I'eo-
naroreHHbIX V3nyueHwii. B 3ToM ciyuae 3KpaH-miapyc OyzeTr MakcH-
MasbHO 3(p()eKTUBHO BOCIIPUHMMATE “BETPOBYIO Harpysky” (KMHeTHue-
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CKYI0 9HEepruio) oT Haberarormiero moToka ['eornaToreHHbIx V3nyueHni,
WCXOZSLET0 U3HYTPU M/IaHEeThl 3eMJIsl, U IBUraThb TaKOe TPaHCIIOPTHOe
CpeJCTBO BIepés 3a CuéT KMHeTHUeCKOi 3Hepruu I'eonaroreHHbIx 13-
JIyueHUi.

Cretiduueckasi BHyTPeHHsISI MUKPOCTPYKTYpa (DM3MUeCKUX siueek
TAKOTO 3KpaHa-Tapyca TakoBa, uto 6Gmarozapst eil Haberaromyil MoToK
'eonatoreHHbIX V3/1yueHU aBTOMaTUUeCKHA OCYILIeCTBIIsSIeT KOHAULMO-
HHpPOBaHUe MaTepUabHOW Cpe/ibl BHYTPU TPAHCIIOPTHOTO CpeJiCcTBa —
NoJi/lep>kUBaeT IOCTOSIHHbIE TeMIlepaTypy, BI&XKHOCTb, JaB/ieHUE U
rpoure (py3nUecKue XapaKTepUCTHKH, OIpeJesisieMble YacTOTOH oOC-
WUISLWHA yacTur] BerectBa. CM. Kak paboTaeT 3TOT MeXaHHU3M KOH[H -
LIMOHWPOBAHUs B OMMCAaHUU T'eHepaTOPOB 3HEPTyu Bhllle. TeM cambiM
BHYTPEHHSISI MUKPOCTPYKTYpa siueeK MpensiTCTByeT TieperpeBy BCETO
JKpaHa-Tlapyca, Marepran KOTOPOro Heu30e>KHO HarpeBaeTcs 3a CUET
BOCIIPUHHUMAaeMOl KUHEeTHYeCKOW SHepPruv Haberaroliero roroka I'eo-
naToreHHbIx V3myuenuid. VIH)xeHepbl CMOTYT JIy4lle TIOHATh U BOCIIPO-
M3BECTH MUKPOCTPYKTYPY 3THX siueek, U3ydasi Mof, MUKPOCKOIIOM Ouo-
HUYeCKue TIPOTOTHUIBI TAaKOTO 3KpaHa-Tiapyca, CyLIeCTBYHLUe B MUpe
HaceKoMbIX (CM. T/1aBy PEAJIBHBIE MEXX3BE3/HBIE ITYTEIIECTBUSA).

CoBpeMeHHble MH)KEHephl, OMUpasiChb Ha Teopulo ['eonaToreHHbIX
W3anyuenndi U u3ydas OUOHMYECKHE TIPOTOTHUIILI BBILIEOTHUCAHHOTO
3KpaHa-rnapyca, MOIYT CO3/aThb NPHHLMINAALHO HOBBIM BHJ TpaHC-
TIOPTHBIX CPEJCTB /Il COBPEMeHHO! UeoBeueckoil IMBUIN3aLUUA. JTO
— Ha3eMHbIe TPAHCIIOPTHBIE CPEJCTBA aBTOMOOW/ILHOTO THIIA, TPAHC-
TOPTHBIE CPeACTBAa HAaJBOJHOIO, MOJABOJHOTO, a TaKKe aBUALMOHHOTO
THUIA, JBWKYLLMeCs 3a c4éT s3Heprur ['eonatoreHHbix M3nyueHuil. Bos-
MOKEH TakK)Xe BapUaHT TaKOro TPaHCIIOPTHOTO CpeACTBa /ISl M0/3eM-
HOTO mepeMellieHUs (B TOM uucC/ie U B CKaJbHBIX TOPOJAX) C TOU Ke
CKODOCTBIO, UTO B BO3/YIIHON U BOJHOM Cpefjax IjlaHeThI.

TpaHCHOpPTHBIE CpefCTBa TAKOTO TUIA He HY)KAAlTCs B TOIUIMBE
(oHM [JBWXKYTCSI HENOCPeJCTBEHHO 3a CUET SHepruu ['eonaToreHHbIX
W3nyyeHuit) 1, MO3TOMY, SIBJISIFOTCS 9KOJIOTMYECKU YMCTBIM TPAHCIIOP-
TOM B OTJIMUMK OT COBPEMEHHOr0 aBTOTPAHCMOPTa, Kopabseit u camo-
JIETOB, aKTUBHO 3arPSI3HSIIOLLMX MPUPOZHBIE CPeibl MyIaHeThbl BhIOpoca-
MM TOKCUYHBIX OTXO/IOB IepepaboTKH TOTL/IUBA.

Kpome Toro, Takie TpaHCIIOPTHBIE CPE/ICTBA aBTOMOOU/ILHOTO THIIA
He TpeOYIOT AOPOrOCTOSIIUX JOPOT (MOJOOHBIX TeM, UTO HeOOXOJUMEI
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IUIST COBDEMEHHBIX aBTOMOOWIeH U yKese3HOJOPOXKHOTO TPaHCIIOPTa),
TaK Kak OHHU JIBIKYTCSl B BO3[yXe Ha BbICOTe MeHbllle MeTpa Haj 3eM-
HOU MOBEpPXHOCTHI0. Jloporu AJisl TaKUX TPAHCIIOPTHBIX CPeJCTB Mpej-
CTaBJIIOT COOOM MPOCTO XOPOLIO BUAUMYHO (B TOM UKC/Ie U B HOYHOE
BpeMs) pasMeTKy B/I0/lb HaMeuYeHHBIX MaplLIpYyTOB JBWKEHWs, BMeCTO
JIOPOTOCTOSALIEr0 JOPOXKHOTO TMOKPBITHS, UTO [ie/laeT TaKoil TPaHCIIOPT
AaBTOMOOU/ILHOTO THTIA aOCOMIOTHO KOJIOTMYECKH YUCTBIM U He BpeZsi-
VM TIPUPOJIHBIM cpefiaM (B OT/IMYMN OT COBPEMEHHBIX aBTOMOOW/Ib-
HBIX U JKeJIe3HbIX J0pOor).

Bce TpaHCIOpTHBIE Cpe/icTBa 3TOr0 HOBOIO TUIAa — Ha3eMHbIe,
Ha/IBOZHbIe, IO/IBO/IHbIe, aBHALOHHbIE TPaHCIIOPTHbIE CpeJCcTBa U
TPAHCIIOPTHBIE CPeJICTBA /i TIOJ3eMHOI0 TlepeMelleHUs] — JBKYTCS
HeToCpeICTBEHHO 3a CYET KMHeTUUeCKOU sHepruu ['eonaToreHHsix 13-
JlydeHUH, nepejiaBaeMoOi 3KpaHy-1apycy Takoro TPaHCIIOPTHOTO Cpef-
ctBa. U, Tak kak moroku ['eomaToreHHbIX W3/myueHuil HerpepbIBHO
VCXOJAT U3HYTPH IIaHeThl 3eMiisl B /000 TOUKe eé TIOBepXHOCTH, a
TaxKe IO/, IOBEPXHOCTHIO Y HaJl IOBEPXHOCTHIO I/IaHeThl, TPaHCIIOPT-
HbIE CPe/ICTBA TAKOTO THUTA MOTYT MEepeMeIaThCs B 000 PeruoH ria-
HeTbl 6e3 [103ampaBKy TOTUTMBOM U SIBJISFOTCS YHUBEPCATLHBIM THIIOM
TPAHCIIOpTa /i COBPEMEHHO uesioBeuecKou LUBUINA3aLIMH.

POTOTUIIBI TAKUX TPAHCIIOPTHBIX CPEJCTB M BBILIEYIIOMSIHY-

ThIX T€HEPATOPOB JHEPruu, paboTaloIIuX Ha 3Hepruu I'eomato-
reHHbIX VI3nmyueHuH, CyIlecTBYIOT B )KMBOI1 IPUpO/Je BOKPYT Hac (CM.
rnaBy PEAJIBHBIE MEX3BE3JHBIE MTYTEMIECTBUS). ©opManbHOe KOMUPO-
BaHHWe 3TUX OMOHMYECKUX TIPOTOTHIIOB BO3MOXKHO TIPHBEJET K CO37a-
HUI0 ux pabounx Kormii. Ho 6e3 TMOHMMAaHUS TPUHLUIIOB UX PabOTHI
ObL710 6B HEBO3MOXXHO CO3/IaTh aHAJIOTUUHbIE YCTPOMCTBA HECOU3MEDPU-
MO 60JibliIel MOIIHOCTH M CKOPOCTH TePeMelleH s, He0OX0AUMBIe 17is
TeXHUUECKUX HY)KJ, COBPeMeHHOW uejioBeuecKoM ImBuam3anuu. Ilo-
3TOMY AJis Pa3pabOTKH TaKUX TEXHUUECKUX YCTPOUCTB COBPEMEHHBLIM
WIKeHepaM Heo0X0uMO OBITh He TOJIBKO O0jiee BHUMaTeTbHBIMU K UX
OMOHMYECKUM TPOTOTHIIAM, HO U TIOHUMATh MPUHIIUAIEI UX paboThI Ha
ocHoBe Teopuu ['eonaToreHHbIX M3myueHuii.

Wrak, nmotoku ['eonatoreHHbix M3myueHuii, HempepbIBHO U TMOBCe-
MECTHO UCXOZSIlMe U3HYTPY IJIaHeThl, MOTYT CTaTb UCTOYHHUKOM 3KO-
JIOTUUECKHU YWUCTOW 3HEepPTUH W [BWKYILeM CH/ION [/1s1 HOBOIO THIa
TPaHCMOPTHBIX CPeJCTB. I 3T0 — TO/IBKO Hayaso...
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F PSJIET 3MIOXA HOBBIX TEXHOJIOTMi. Kak sroxa ry)keBoro TpaHc-
TOpTa CMEHU/IACh 3TMOXO0U TapOBbIX [[BUTaTesel, a 3aTeM — 3T0-
XOU ABUTaTesiell BHyTPeHHeT0 CropaHusi, KaK 310Xa CBeYHOT'0 OCBelle-
HUsI CMEHW/IaCh 3TI0XOW Ta30BBIX CBETU/ILHUKOB, a 3aTeM — SI0XOi
3/IeKTPUUECTBA U 3/IEKTPOHUKH, TaK U celuac — 310Xa MHOTHX IpU-
BBIUHBIX COBDPEMEHHBIX TEXHOJIOTMM MOXOJUT K KOHLy. Ha cmeHy rnipu-
BBIUHBIM TEXHOJIOTUSIM B SHEpreTHKe, TPaHCIIOPTe M ApPYyrux cdepax
(KoTOpBIe B JJAHHOEe BPeMsI I0KUBAIOT CBOU TIOC/IEHUE JeCATHIETHS),
cellyac HAUMHAETCS 3T10Xa HOBBIX TE@XHOJIOTUM, KOTOPbIe OCHOBAHHI Ha
WICTIO/Ib30BAaHUM SHEPTUH TOTOKOB ['eomaTtoreHHbIx M3myueHuni, ucxo-
JAIMX TTOBCEMEeCTHO U3HYTPU Hallleil M/iaHeTbl 3eMJIsi U SIB/ISIOLUXCS
OecryIaTHBIM HCTOYHMKOM SKOJIOTMUYECKU UHCTOM SHEepruu B Jr00O0MH
TOUKe 3eMHOr0 11apa.

MHorve NMpUBLIYHBIE TEXHOJIOTHY TaK¥e Kak, HallpuMep, ABUTaTen
BHYTPEHHEro CropaHusi, CKOpPO IOJHOCTBI0 MICUE3HYT M3 UCIIOIb30Ba-
HUsl, TaK ’Ke KaK CBeTW/IBbHBIN ra3 repectaa UCIOIb30BaThbCsl B TeUeHe
BCET0 /MIIb HECKOJbKUX JIeT T110Cjie BHeJIDeHUs! 31eKTpUYecKOU jam-
TOYKA DJUCOHA. DJIEKTPOABUraTe M, KOMIbIOTEPhl U 3/IEKTPOHUKA B
L[eJIOM He MCUe3HYT U3 ynoTpeOsieHHs, T.e. 3pa 3/IeKTPUUECTBa, dJIeK-
TPOHUKU ¥ KOMITBIOTEPOB He 3akoHumTcs. Ho 3Tu ycTpotictBa OyayT,
BO-TIEPBBIX, KCIO/Ib30BaTh MPUHIUNHAILHO 00jlee BLICOKOYACTOTHBIE
TeXHOJIOTHH, OCHOBaHHbIe Ha ['eomaroreHHBIX V3mydeHUsIX M, Kak
CJle[ICTBUe, OHUM OY/IyT MMeTh MPUHIUNHUAIBEHO O0jiee BHICOKOe OBICTpO-
nelictBue. U, BO-BTOPBIX, 3/IeKTPUUYECKUe U 3JIEKTPOHHbIE YCTPOICTBA
OyZyT MUTAThCS He OT JIeKTPUUECTBA, XPAHSILET0Cs B aKKYMYJISITOpaX,
WY Tiepe/laBaeMOr0 OT MOIIHBIX 3JIEKTPOCTAHIMN Yepe3 JIMHUU 3JIeK-
Tporiepe/iau Ha ThICSUM MWIb (KakK celiuac), a OT MOOWUIBHBIX KOHBEP-
TEpOB 3JIEKTPUUECTBa, TIPOU3BOJAIINX 3JIEKTPUUECKUNA TOK Herocpe[-
CTBEHHO U3 TIOTOKOB ['eomaToreHHbIX I3/my4yeHuil, KOTopble UCXOZAST
TOBCEMECTHO WU3HYTPH Haillel rytaHeTsl 3emiis. [Togo6HbIe MOOUTBHEIE
npeobpa3oBaTesv SHEPTUH, BKJIFOUasi MUKPO-Tipeobpa3oBaTesy, 3Hauu-
TeJIbHO MeHBIIHe TI0 pa3Mepy, YeM COBpeMeHHbIe OaTaper MOOMILHBIX
Tesle()OHOB WM KOMITBIOTEDPOB, CTaHYT OCHOBHBIM MCTOYHHUKOM 3JIeK-
TPOSHEPTUX [isl 37eKTPOTeXHUUeCKHUX U 37eKTPOHHBIX TEeXHOJIOTHUM
6mKaiiiiero 6yayiero.

HoBble TexXHO/IOTHH, OCHOBaHHbIE Ha MCIO/b30BaHKU ['eonaToreH-
HbIX W31yueHunii, He OrpaHUYMBAIOTCS TIPUBEEHHBIMU 37€Ch XapaKTep-
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HbIMU TipuMepamMu. ECTb TakKe MHOTO JPYryMX TeXHUYeCKUX W Tryma-
HUTapHBIX MpUMeHeHUM Teopuu ['eonaroreHHbIX W3nyuyeHuil, faxe B
TaKMX Ka3a70Ch Obl T'YMaHUTapHbIX 00J1aCTSIX, KAK MEIULIMHA, MUPOBast
TOPIOBJIsl, 5KOHOMMKA U Jja’Ke MOUTHKaA. ..

W 510 HeypuBuTensHO. BeriomuuTe: eijé B Havase 19-ro Beka ye-
JioBeuecKasi LIMBUIM3aLlisl HUUero He 3Hajia O CyLeCTBOBaHUM 37IeKTPO-
MarHMTHOTO TIOJIST U 37IeKTPOMarHUTHBIX BOJTH. YUEHBIM WM WHXeHep
TOM 3MOXM MPHHST OBl paccka3 O pajivo, TeJeBUAeHNH, KOMITBIOTepax U
Tpoueii COBpeMeHHOM 3/IEKTPOHHUKE TMPOCTO 3a LIYTKY WIH IUIof 60/b-
HOM (haHTa3uK. AHalOTUYHAsE CUTYalUs UMesia MecTo B Hadase 1980-x,
HAaKaHYHe TepBbIX /1a00OpaTOPHBIX M TEOPeTUYeCKHX WCC/e/|0BaHUMH,
KOTOpBIe MPUOTKPBUIN 3aBeCy HaJ| 3HAHUSMH 00 SHEPreTHUeCKOM MHUpe
u T'eonatoreHnsix V3myueHusix. MOKHO CKas3aTh, UTO UesOBeyecKast
LIMBU/IM3ALIMS ceiiuac HaxXOJUTCS B COCTOSIHWM, aHaJIOTUYHOM TOMY, UTO
6buT0 B Hauane 1900-x, Korjja Hauajaoch OypHOe pa3BUTHE HOBBIX TEX-
HOJIOTM, OCHOBaHHBIX Ha MCIIO/b30BaHUM 3JIEKTPOMAarHUTHBIX SBJIe-
HUi. Ceituac Mbl HaXOAUMCSI Ha IOpOTe CO37aHUsl IPUHLMITHAIBEHO HO-
BbIX YCTPOWCTB M TEXHOJIOTM, OCHOBAaHHBIX Ha WCII0JIb30BaHUM 3HEp-
run ['eonatoreHHbIx U3nyuenuii. [ToHnmaHue Teopur ['eonaToreHHbIX
W3nyyeHuii oTKpbIBaeT JBepb COBPEMEHHBIM WH)KeHepaM B HOBBIN U
Hen3BeJAHHbIN 1M0KAa MUP 3TUX HOBBIX YCTPOWCTB U TEXHOJIOTUM, KOTO-
pble B Onkaiiiiem OyayiieM CTaHYT TaKOH ke 0ObIJeHHOCThbIO, Kak
COBpeMeHHas1 3/IeKTPOHUKA CerofHs.

E3ABAPUHBIE TEXHOJIOTUMECKME LIETIOYKW — elllé OZHO U3 TeX-

HUYeCKUX MPUIoKeHu Teopun ['eonatoreHHbIx M3nyueHU.

Teopusi T'eoraroreHHbIx M3myueHuii [JaéT sICHOE TeOpPeTHUYECKOe
00BbsICHEHHE TIPUYMH | Tpoljecca COOPKU CTUXUHHBIX OefCTBUN M JTFO-
ObIX TexHOreHHBIX KaTacTpod. Cm. riaBy CHEKTPAJIBHOE IPOTHO3M-
POBAHUE KATACTPO®. ITporiecc cObopku KaracTpodbl 0OBACHIETCA Kak
o0beavHEeHWE pasHbIX (U3UUECKUX Tel (37IEMEHTOB KaTacTpodbl),
JHEpreTUYecKre CIeKTPhl KOTOPBIX 00/1aZlaloT CXOXXUM TeHepabHbIM
CrieKTpasbHbIM “LIBeTOM”, B eZIMHOe Tesio (Tesio KatacTpodsl). [Ipowecc
COOpKM 3aBepIIaeTCsi B TeorpaduueckoM MecTe C TaKUM K€ TeHepaib-
HBIM CTIeKTpa/bHBIM “I[BeTOM” (B MeCTe KaTacTpo(bl) B MOMEHT BpeMe-
HH, 00JIaJAl0IINI TaKMM JKe TeHepalbHbIM CIeKTpaJbHbIM “IIBeTOM”
(B MomeHT KaTacTpodsr). Takum 06pa3oM, 3Hasi SHEPTOCIEKTPAbHbIE
XapaKTePUCTUKHU pa3/UuHbIX (U3UYeCKUX Tesl W MaTepuasoB, U3 KOTO-
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PBIX OHH COCTOSIT, JeTa/IbHYI0 SHEProCleKTPa/JbHYI0 KapTy T/IaHeThl, a
TaK)Ke >3HeprocrekTpaibHble XapaKTepUCTHUKU JIeT, MeCsLeB, HeJesb,
[IHeH, yacoB U MUHYT KajeH/japsi, MOXKHO MpPeJBUAETh COOPKY MPUpPO[-
HBIX KaTaK/JM3MOB M TeXHOTeHHBIX KaTacTpod), a TakKe 3apaHee Iipe-
MSATCTBOBATh COOPKE TEXHOTEHHBIX KaTacTpod WM, B C/ydae MPUPO/-
HBIX KaTaK/M3MOB, 110 KpaiiHeli Mepe, yMeHbILIUTbh UX Pa3pyIIUTe/bHbIE
MOCJIeICTBUS [1/1s1 Ue/IoBeUeCKOi LIMBUIU3aLIUH.

AmnasornyabiM 06pa30M, MOXKHO MCKJTFOUUTD YCJIOBHE COOPKH Tena
KaracTpodel B /1000H TEXHOJIOTHYECKOH I[e[IOYKe, BBITIO/IHAEMOR B
TeXHUKe U MPOMBIILIJIEHHOCTH. [IJIl 3TOr0 HY)KHO 3HaThb I'eHepasibHbII
CTeKTpajbHBIA “I[BET” 3HepPreTUYeCcKOro CIeKTpa KaXK[Ooro 3jeMeHTa
TEXHOJIOTUYECKON LIeTIOYKH, BK/IIOYasi TeHepasibHbIN CIIeKTpajbHbIN
“UBeT” Ka)k[|0l TeXHUYECKOW JIeTasli, UCI0J/Ib3yeMOT'O ChIPhsi, KaXKI0T0
ujieHa 00C/TY>KUBAIOIIeTro MepCoHaa, a TakkKe MecTa U BPEMeHH BBI-
TI0JIHEHUS 3TOW TEXHOJIOTUUECKOM LIe[OUKU. 3aMeHUB Te 37IeMeHThl, re-
Hepa/lbHbIN CMeKTpaabHbIA “I[BeT” KOTOPBIX COBMajaeT (BK/OUasi use-
HOB TlepcoHajia, BpeMeHH BBINOJIHEHUS U T.J.), Mbl BHOCUM JJICCOHAHC
B OOIIMI CreKTpanbHBIA aHCaMb/Ib YHEPreTHYEeCKOTO CIIEeKTpa JaHHOM
TeXHOJIOTUYeCKOH IIeMoYKH U, TaKuM 00pa3oM, O/I0KHpyeM YCIOBHS
IUI CTIeKTPAIbHOTO Pe30HaHCa — OObeUHEHHUs BCel TeXHOJOorhde-
CKOM L|eNoYKM (eé TeXHWUeCKHUX 3JIEMEHTOB, WCIIO/b3yeMOrO ChIpbS,
repcoHasa, MecTa U BpeMeHH) B eIMHOe TeJI0 KaTacTPOdBI.

HeticTBysi TakuM 00pa3oM, PYKOBOJCTBYSICh MPUHLUIAMU TEOPUU
[eonaToreHHbIX V31yueHuii, MOXKHO ONTHMU3UPOBATh JIFOObIE TEXHO-
JIOTUUEeCKHe LIeTIOUKH B TeXHUKe U MPOMBILLIEHHOCTH, CZe/aB UX I10JI-
HOCTBIO Oe3aBapUHBIMH.

AHaNornyHo — CenbCKOX03AHCTBEHHbIE TeXHOJIOTHYeCcKre 1iernou-
KU. AHa/IM3Upys SHepreTUuYeckue CIeKTPbl UX 371eMeHTOB — CeJIbCKO-
X03HCTBEHHBIX KYJIbTYP, MeCTa UX BbIpallliBaHUsl, IPUMEHsIeMBIX YA0-
OpeHUi U UHCEKTUIUIOB, paboyero rnepcoHasa U MIaHUPYeMOTo Ce30-
Ha BbIpall{MBaHus (B 3aBUCMMOCTH OT ro/ja, TaK Kak OIWH U TO ’Ke Ce30H
Pa3HbBIX JIeT MOXKeT BapbHUPOBAThCS M0 CBOEMY T'eHepaJbHOMY “LIBETY”
B 3aBUCHMMOCTH OT COJTHEUYHOW U rajakKTUUeCcKOW aKTUBHOCTH) — MOJK-
HO 3apaHee IpeJBU/ETh CIeKTpa/bHble Pe30HAHChI, BO3HUKAIOIe 13-
3a COBIIA/IeHUs] TeHepa/IbHOrO CIIeKTPa/JbHOrO “IiBeTa” MX 3J/1EMEeHTOB.
3aMeHUB Te 37IeMeHThI CebCKOX03HCTBEeHHOM 1|eM0UKU, reHepabHbIN
CrieKTpasbHbIM “LIBeT” KOTOPBIX COBMajaeT (HarpuMmep, 3aMeHUB BbIpa-
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LIMBaeMyl0 Ky/JbTYPy Ha JPYTYIO U3-3a MpeJBbIUMC/IEHHOIO pe30HaHca
C HOBBIM I'eHepasbHbIM CIIeKTPa/JbHBIM “IIBETOM” Ce30Ha U3-3a U3MeHe-
HUH B COJIHEUHOM WJIM TalaKTHMUECKOW aKTHBHOCTH), Mbl TaKUM 00Opa-
30M OJIOKHUpPYEM YCJIOBUSI [/l CTIEKTPaIbHOTO pe30HaHca — 00be/uHe-
HUS BCell CesTbCKOXO03sIMCTBEHHOM 1{eTIOUKU B e[JMHOe Teslo KaTacTpodhbl
(Takol Kak “HeOXKWJAHHBIMN” Heypoykall, “Heo)KuZaHHasi” 3KOJIOTHue-
cKast karactpoda U T.IL.).

Tak, Teopus "'eonarorenHbIx M3nydyeHnii 1aéT BO3MOXXHOCThb OTITH-
MU3MPOBaTh TEXHOJIOTMUECKUE LIeTIOUKU B CeJIbCKOM XO3S1CTBe B COOT-
BETCTBUU C 3HEProCleKTPaJbHbIMU XapaKTepUCTHKAMU UX KOMIIOHEHT
Y, TaKUM 00pa30M, UCK/IIOUYUTh YC/IOBUS [|/i1 BO3HUKHOBEHHS Kata-
CTpo(d U3 CenbCKOro X035HCTBRA.

AHanoruyHo, MOKHO TpOaHa/JIM3MpPOBaThk M 3aTeM ONTUMU3UPOBATh
3JIeMeHTHI TIOOBIX TeXHOJOTUYEeCKHX LIeTIOUeK B /IesITe/TbHOCTH YesioBe-
Ka, BK/IHOUYasg TEXHOJOTMUecKue LIeTIOYKHM B MeJULIMHEe, SKOHOMUKE,
MUPOBOW TOProBjie U JaXe B MUPOBOM IOJIMTHUKE, C/e/aB MX IOJHO-
CTbI0 Ge3aBapUIHBIMHL.

EJULIMHCKUE ITPWIOXEHUSA Teopuu ['eoratoreHHsix Msmyue-
HUI KacaroTcs, B MepPBYI0 ouepeb, papMalleBTUKH, TEPANTUU U
3K/ EMUOJIOT M.

CHauajla — HEeMHOTO CBe/ieHHi 0011jero xapakrepa. B obijernpuHsi-
TOW COBPEMEHHOU Teparuu, jeualliuii Bpau Ha3HayaeT MeJWULIMHCKUe
TriperapaThl MalLMeHTy Ha OCHOBe CHMMTOMOB 3a0oJieBaHUsl, 3asBJIeH-
HBIX TMAIEHTOM, a TaKKe OMOXMMHUECKMX AaHA/IM30B (€C/TM TaKOBbIe
HeobxoauMbl). D(HEeKTUBHOCTE KOHKPETHOTO MEJUIIMHCKOTO TIperna-
para Tpy JieueHUH KaKOT0-TO KOHKPeTHOTO 3a0osieBaHus 00BIYHO OLje-
HUBAEeTCs HA OCHOBE €ro OMOXMMHUYECKUX CBOWCTB M MOC/IEAYIOLIUX
MHOTOJIETHUX MEJULIMHCKUX TecTaXx Ha OosbHBIX. Takum o6pasom,
(apmarieBTHI, pa3pabaThiBarolie HOBbIE JIEKApCTBa M M3yUaroliye UX
BO3JeMCTBHE Ha 4Ye/IOBeUECKHM OpraHu3M, pacCMaTpPUBAKOT KaXAyHO
KOHKDeTHY0 00sie3Hb Kak HEKOTOpOe crielidrieckoe HapylleHHe Iie-
roueK OMOXUMMUYECKUX PeakIVid, MPOUCXOASAIINX B HOPMa/TBHOM (3710~
poBOM) Tejie uesoBeKa. Crefyst 3TOMy TOZAXOAY, OHU pa3pabaThiBaiOT
XUMUYeCcKue MpernapaThl, KOTOpble, BO3[eICTBYsS Ha K/IeTKH MOpakeH-
HOTO opraHa b0 HampsiMyro, MO0 KOCBeHHO (Harpumep, MyTéM TpH-
HY)X/I€HUsI JKejie3 BHYTPeHHelH CeKpelluM K BhIpabOTKe BeIlecTB, He0O-
XOJUMBIX Uil BO3/IeMCTBUSI Ha STOT OpraH, WIM WHBIM KOCBEHHBbIM
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crioco6oM), BOCCTaHAB/IMBAIOT HapyIIeHHbIe LIETIOUKH OMOXMMHUYEeCKHX
peakLui.

WTak, coBpeMeHHbIe (HM3HOJIOTH M Bpaud UCXOZSAT U3 TIPeATIOoxKe-
HUsI, UTO MIPUUMHOMN 3a00/I€BaHUH SIB/ISFOTCS HAPYIIEHUS] B JIOKAJIbHBIX
L[erToYKax OHOXMMUYECKUX DPeakLUi, MPOUCXOAAIINX B K/IeTKaX, B TO
BpeMsi Kak COOCTBEHHO 3a00/ieBaHMSI — HapYILLEeHUs KU3HEHHO BaXK-
HbIX (YHKLUWN KOHKPeTHBIX OpPraHOB 4e/IOBeUecKOoro TeJa, COCTOSILIUX
13 3TUX KJIeTOK WIM CBSI3aHHBIX C HUMH TIOCPE/ICTBOM OMOXUMUYECKUX
TIPOLIeCCOB, — SIBJISIOTCSI JIUIIb CJIeICTBIEM 3THX MUKPOHAPYIIeHHH.

VHbIMU C/TOBaMU, PUYMHOM 3a00/1€BaHUI MIPUHATO CUMTATh Hapy-
IIeHWe MUKDOIIPOLIECCOB B OpraHr3Me, a COOCTBEHHO 00J1e3HH OpraHOB
3TOT0 OpraHuMsMa — JMIIb MakKpOIIpOsIBJIeHHWeM 3TUX MMKpOHapy-
LIeHUH.

B pe3synbTaTe 3TOM TOUKH 3peHUsT OMOXMMHUKUA U OMOGHU3UKU Cho-
KyCHPOBaJI BCE CBOE BHUMaHMe Ha 3TUX MUKDPOTIPOL[eccaX B UeioBeue-
CKOM opraHusMme, a (apMaiieBThl U (apMarieBTUUecKHe JlabopaTopuw,
pa3pabarthbiBatolie MeAWLMHCKKME TIperapaTtbl, C(OKYCHpPOBaIUCh Ha
TOUCKe TaKMX XUMUYECKUX BellecTB, KOTOPbIe TPSIMO WU Herocpes-
CTBEHHO B/IUSIFOT HAa 3TU MUKPOIIPOIIECCH], UTOOBI BOCCTaHOBUTH WX
HOPMaJIbHOe TeueHHe (M TeM CaMbIM BBUIEUUTD TeJI0 B LIEJIOM).

Ota TouKa 3peHusi Ha MPOUCXOXK/IeHHe 00Jie3Hel TpHBea K TOMY,
yTto 0O0jIe3HH, MPSIMO WM OTIOCPeJOBAaHHO He CBsi3aHHBIE IIeNOYKaMU
OMOXMMMYECKUX peakLi, CUUTAIOTCSl He 3aBUCAIIMMU JPYT OT Jpyra.
B pe3ynbTare 3TOro Mbl Ha CerofHsIIHUI /jeHb UMeeM HellOHUMaHue,
HarpyuMep, TPUYMH BO3HWKHOBEHUs DPeLUJVBOB “TIOJIHOCTBIO Bblje-
YyeHHBbIX” 3a00/I€BaHUM, a TaKXKe “HEOXKHJJAHHBIX” MOC/Ie0BaTeTbHBIX
TIPOSIB/IeHUH OZIHOM M TOM ke 00/Ie3HM B pa3HBIX OpraHax Teja, BO3HHU-
KaloIMX CHOBA M CHOBA HECMOTPS Ha KBaMW(HULIMPOBAaHHYIO MeJULIMH-
CKYIO TIOMOIIIb.

OpHako CyllecTByeT U IPOTHUBOII0JIOXHAsI HayyHasl TOUKA 3peHus,
COTJIaCHO KOTODPOM, HAa0O0pOT, MPUUWHOM 3a00/eBaHUN SIBJSETCS OT-
BeTHasl peakLsi OMOJIOTMUecKOro OpraHu3Ma Kak eJIHOTO IIe/ior0 Ha
TaToreHHble BO3JEMCTBHs, a HapylleHre MHUKPOIIPOLIeCCOB B KJIeTKax
— ML TPOSIBJIeHWe 3TOM peakl[uu BCero opraHv3ma. KopHu 3Toit
TOYKU 3pEeHUs JIeXaT B (pyHZaMeHTaIbHBIX MCC/IeJOBaHUSIX 110 Ouogu-
3VKe, TIPOBO/IMBILMXCSI B NepBOM 1o/ioBHHe 20-ro Beka AJieKCaHApOM
I'ypeuyem. Hanomuum, uto Anexcangp I'ypeuu (1874-1954) 6bu1 of-
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HUM W3 OcHOBaTesell 6MOQU3NKK Kak HaykKd, KOTopelid B 1912 roxy
BBEJI OHATHE OUO0/102UUecKoe no/e Wik, COKpalléHHo, buonose. B cBo-
et MoHOoTrpaduu TEOPUS BUOJIOTMYECKOTO T0J1s (1944) oH paccMaTpu-
Ba/ Guormose Kak “MopdoreHeTyeckoe roJjie”, KOTOpoe CBOWCTBEHHO
nMr06oMy GHOJIOTMYECKOMY OpraHH3My, U KOTOpOe TIOJIHOCTBIO U BCe-
obbemIOlIle OmpefesnsieT Bce (U3MUecKHe, XUMUUeCKHe U TOBefleH-
yecKHe CBOMCTBa 3TOr0 OpraHM3Ma, a Takke ero CamMOperyJsiuio U
CLieHapuii ero pa3BUTHSL.

Ha ocHoBaHuu cBoMx OMOIOTHYECKUX IKCIIEPUMEHTOB, TIPOBEJEH-
HBIX Ha MPOTSHKEHUH HeCKOJIbKUX JecsTUIeTUd, ['ypBUY NpyIiésn K Bbl-
BOJ/ly, UTO MaroreHe3 B KOHKPETHBIX KjeTKax (T.e. LielHble peakluu
HapylIeHus] CaMOperyJsiLiui OpraHu3Ma, IposIB/SIIOLIMecs B BUJe Hapa-
CTaIOIMX HapylLIeHWH B JIOKaJBHBIX LIETIOUKaX OMOXMMHMYEeCKHX peak-
LWiA) SIBJISIETCS] JIUITL MUKPOTIPOSIBJIEHMEM OTBETHOM peakIid BCEro
MophoreHeTHUECKOTO 110J1st (OUOT0JIsT) OpraHu3Ma Ha Mop¢oreHeTHue-
CKyt0 WHGOpMAIUIO, XapaKTepPU3YIOIYI0 BO3AEHWCTBYIOUIMM TaTOTreH-
HBIN akTop.

OTOT ynCTO (peHOMEHOIOTMUECKUH BBIBO/J, OCHOBaHHBIN Ha HUcciie-
JOBaHUSX peaky OHOIOrMuecKUX OpPraHM3MOB Ha IMaToreHbl, COBMA-
JlaeT C BbIBOJaMH, CaeJylOLUMU U3 Teopud ['eomaroreHHbix M3ny-
YeHUH.

Harnomnaum, uto Teopusi ['eonaroreHHbix M3nyueHuii, BBeiéHHasI B
1990-x, ocHOBaHa Ha KOHLIEMNLIUU “IHEpreTUUecKoro Mupa”, mpeJcTaB-
nstorero cobodi MHOTOMEPHBIN MPOCTPAHCTBEHHO-BPEMEHHOW 00BEM,
3aro/IHeHHbIM M0TOKaMU 3Hepruii. MrHoBeHHOe TpPEXMepHOe ceueHue
3TOr0 MHOI'OMEPHOI'0 MPOCTPaHCTBEHHO-BPEMEHHOTO0 MMpa 3Hepruii B
KaKZBIH TI0C/e/JoBaTe/lbHBI MOMEHT BpeMeHH (ero “MrHoBeHHasi ¢o-
Torpacdus”) BOCIIPUHUMAETCsl KaK HabmofaeMblii MUP MaTepHasIbHBIX
00BEeKTOB U siBjieHWH. TakuM 00pa30oM, KOHLIETILUSI SHEPreTHYecKOro
MHpa SIB/ISIETCS C/Ie[ICTBEM MaTeMaTH4yeCcKOW Teopuu MpOCTpaHCTBa-
BpeMeHU (Teopuu OTHOCUTENbHOCTH DWHIITeNHa), MPUMEHEHHOU AJisi
TIOHUMAaHUsS (QU3NIeCKUX, OMOIOTUYEeCKHUX U JIaXKe COLMAIBbHBIX (HUCTO-
pUUecKuX) TPOL[eCCoB.

Kommiekc oCLM/IALMI CTYCTKA SHEPruM, MTHOBEHHOe Tpéxmep-
HOe cCeyeHHWe KOTOPOIrO BOCIIPMHMMAaeTCsl KaK MarepuanbHOe TeJlo,
(opmupyeT 3HepreTUUecKUM CHeKTp AaHHOro Tesa (CM. IJaBy OHEP-
TETUYECKUE CIIEKTPBI). A 3HeproCrneKTpaabHbIA KO, “3anmucaHHbIN” B
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BU/JIe TIOC/Ie[I0BaTeIbHOCTA YaCTOTHBIX MUKOB W BIMaJWH SHepretuye-
CKOTO CIIEKTPa, COZAEPXKUT BCeoOBEMIMIONIYI0 HWHbopManuio 06 3ToM
Tesie (cM. T7aBy IIPOrPAMMHBINA KOZ, COIEPXKALIUWACS B SHEPETUYE-
CKUX CIEKTPAX. 'EHBI KAK UCIIOJIHSIEMBIE [TPOTPAMMHBIE ®AJIBI).

B yacTHOCTH, HeprocreKTpasbHbIN Ko M000ro 6HoI0rHuecKoro
OpraHu3Ma, 3a/I0’KeHHbIN B ero SHepreTHyeckoM CIIeKTpe, orpefessieT
BCe Hac/ie[ICTBeHHbIe YepThl 3TOr0 OpPraHu3Ma, a TakKe ero BPOXKJEH-
HbIe ¥ IPUOOPeTEHHBIE TICUXOTOBe/IeHUeCKHe XapaKTePUCTUKU U CII0-
cobrHoctu. Kakaelii 610/I0THUeCKUii BU UMEeT CBOM CrielubruecKuii
JHEpPreTUYeCKUi CIEKTP, a KaKasi 0co0b OMOIOrMUeCcKoro BUja UIMeeT
CBOM YHUKa/bHBIM SHEpreTUUecKUM CreKTp, HO B paMKax SHepreTuye-
CKOTO crieKTpa ero Buja (cM. rnaBy [IPEACTABIIEHUE O BUOJIOTUMECKAX
BUJIAX, OCHOBAHHOE HA MX 3HEPTETUYECKMX CIEKTPAX, @ TaK)Xe TJIaBy
CIEKTPAJIBHBIE 30HBI HA TUIAHETE. ®OPMUPOBAHUE 3HEPTETUYECKOI'O
CIIEKTPA UYEJIOBEKA).

Takum 06pa3oM, Ha OCHOBe Teopuu ['eoraToreHHbIX M3myueHuit
MBI Terepb MOHUMaeM, UTO BO3/eiCTBYe MaToreHa Ha OMOJIOTHUeCKUi
OpraHu3M 3ak/HouaeTcsl B HaJl0XKeHWH SHepreTHYecKoro CrieKTpa 3TOro
raToreHa Ha SHepreTUUYeCKUi CreKTp JaHHOTO OopraHusMa (UM, UuTo TO
JKe caMoe, B CJIOKEHWHU MX YHEProCTeKTPasbHBIX KOJoB). B pesynbraTe
3TOTO CJIOYKEHHS, YaCTOTHble MAaKCUMYMBI SHEpPreTHUecKOTO CIeKTpa
raToreHa IMOJAB/ISIOT COOTBETCTBYIOIME YUaCTKM SHepreTHuecKoro
CTIeKTpa OpraHu3Ma, U3MeHsisi TaKUM 00pa30M SHepreTHuecKuii CrieKTp
opraHusMa B 11eJIOM. A BO3HUKAIOLLWI B pe3y/ibTaTe MaToreHes, T.e. Ha-
pacTarolye HapYIIeHUs B JIOKA/IBHBIX TIeIT0YKaX OMOXMMUUYeCKUX Peak-
LI B KJIeTKaX TOTO WIXM WHOTO OpraHa (LelHble peakuy HapyIleHus
CaMOpEeTyJISILIUK OPraHu3Ma), SIB/ISIETCS CJe[CTBHEM Ppa3pyILeHUs TeX
(parMeHTOB MCXO/IHOTO SHEProNeKTPaJLHOro KOZla OpraHrM3Ma, B KOTo-
PbIX TIPOMCXOJUT €ro CJI0KeHWe C 3HeprocrieKTpajbHbIM KOJOM ua-
CTOTHBIX MAaKCHMYMOB BO3/1efiCTBYIOLIIero rnaToreHa.

[Ipu 3TOM MaTOreHe3 BO3HUKAET B K/eTKaX TOTO OpraHa, orvcaHue
KOTOPOTO COZIEP>KUTCS B TeX (parMeHTaX HCXOZHOTO 3HEProCIiek-
TPaJbHOTO KOZA OpraHM3Ma, KOTOpble IOABEpriMCh YaCTUUYHOMY pas-
PYILLIEHUIO B pe3ysbTaTe CI0XKeHUsI C SHeprocIieKTpajbHbBIM KOZIOM Ta-
ToreHa. Eciy ke (parMeHThl SHeprocrieKTpajbHOrO KoJja OpraHv3Ma,
cojiep)Kalljie OfMKcaHWe 3TOTO OpraHa, pa3pylleHbl HAaCTOJBKO, 4YTO
ofycaHue 3TOT0 OpraHa repecTaér CyllecTBOBaThb KakK YacCTb OMUCAHUS
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JAHHOTO OpraHM3Ma, TO 3TOT OpraH, KaKk MaTepHajbHOe IpOosiBjieHHe
(MaTepuanm3aiysi) 3TUX (parMeHTOB HEepProceKTpasabHOrO Ko/a, To-
rubaer.

COO0TBeTCTBEHHO, TeparieBTHUeCKoe JjieueHre r0boro 3abosieBaHus
3aK/I0uaeTcsi B KOPPEKLMM SHEepreTHUecKoro CrekTpa (3Heprocrek-
TPaJILHOTO KO7a) TMaryeHTa K ero WCXOZHOMY 3[J0POBOMY COCTOSTHHIO
MyTEM BOCCTAHOBJIEHHUS TEX €r0 YaCTOTHBLIX MUKOB, KOTOPbIE OBLIU MO~
[laBJieHbl HaJIOXKeHHUeM SHepreTHUecKOT0 CIIeKTpa MaToreHa, BLI3bIBAI0-
1jero 3ty 60/1€3Hb.

B pe3ynbraTe, coBpeMeHHble (apmareBThI M ¢apMalleBTHUUeCcKue
nabopaTopyy UMEIT peasbHY BO3MOXXHOCTb, PYKOBO/ICTBYSICh TEOPH-
eif ['eonaroreHHbIx M3myueHnii, 0oco3HaHHO U 3 deKTHBHO pa3pabaThI-
BaTh HOBLle MEJUIIMHCKHWE TIperaparthl, MPUEM KOTOPHIX HE COTPOBO-
JKIAeTCss HeraTUBHBIMU TI000uHBIE 3¢deKTaMH, XapaKTepHBIMH IS
y’Ke M3BECTHBIX JIEKapCTB, a TAaK)Ke COBEPIIATh peabHble TPOPHIBEI B
CcOBpeMeHHOU (papMarleBTHKe, CUHTe3UpYsl HOBble MeJULIMHCKUe TIpe-
Trapathbl, CrocoOHbIe M3/1eurBaTh 00JIe3HU, KOTOpble paHee CUUTAIHMCh
HEU3/IeUNMBIMH.

Hampumep, B o6ijeM ciiydae TOJBKO YacTh YaCTOTHBIX ITHKOB U
BITA/IVH SHEPTeTHUECKOTO CIIeKTpa MeJULIMHCKOTO TperapaTa, COCTOsI-
IIero TOJBKO M3 OJHOTO MHIPeIVEeHTa, TIO/IaB/IsIeT YAaCTOTHbIE MUKW U
BIa/IMHbI, XapaKTepHble IS SHepPreTU4eCcKOro CIieKTpa IaToreHa, JJist
00pBOBI C KOTOPBIM JIaHHBIN MeIUIIMHCKWH IperiapaT Ha3HaueH. MHoro
€ro BTOPOCTeNeHHbIX (0osiee ¢1abbIX) YaCTOTHBIX TTUKOB U BIAAWH TO-
raZiaeT Ha HEeMoBpeXX/JEHHbIe YUaCTKH SHepPreTHUecKoro CrieKTpa nawu-
€HTa, TakKuM 00pa3oM JeMCTBys Ha MaljeHTa KakK KaKOH-TO Jpyrou
TaTOTeH, HO TOJBKO 3HAUUTeLHO cabee. 3TO — WCTOUHHUK HeTaTHB-
HbIX TMOOOUHBIX 3((}EKTOB, KOTOPhIE COMPOBOXKAAIOT TIPHUEM TTOUTH
M000T0 COBpEMEHHOTO MeJMIIMHCKOTO TIpernapara. VI3yuuB SHepreTH-
YyeCKHe CIIeKTPHI BeIL|eCTB, UCII0/Ib3yeMbIX /IS U3TOTOB/IEHNS JIEKapCTB,
MOXXHO TI0Z00paTh Takve WX KOMITO3WIMU, KOTOpPbIe TIOTacsIT YacToT-
HbIe TIUKW W BIAZWHBI OCHOBHOTO JIEKADCTBEHHOTO BEIeCTBA, SIBJISTFO-
1ecss MCTOYHMKAMM TMOO0OUHBIX 3¢dekToB. Takas AOMOTHUTETbHAsS
KOMIO3ULIUSI BMECTe C OCHOBHBIM [IEHCTBYIOIIMM BeLIeCTBOM Oyner
TIPE/ICTaB/IATh COOOM AKTUBHO [JEMCTBYIOIIMN KOMITIEKCHBIH JjeKap-
CTBEHHBIN TperapaT, He CO3/Aroluii TT0O0UHBIX 3(EKTOB B OpraHu3-
Me TIaL{feHTa.
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[Opyroit mpumep. V3yuuB 3HepreTMUecKyil CIeKTp MaroreHa, TO
eCTb MOCTPOUB KapTy ero YaCTOTHBIX MUKOB W BMaJUH (Kak MpaBuUio,
[IOCTaTOYHO 3HAaTh TOJIbKO KapTy ero OCHOBHBIX YaCTOTHBIX ITMKOB U
BIa/IVH, OTIPe/IeJISONIUX IaHHBIN MaToreHHbIN 3(hdeKT), MOYKHO TI0/0-
OpaTh TaKyl0 KOMITO3MIMIO JIeKAPCTBEHHBIX BeILeCTB, CYMMAapHBIN
SHepreTUYecKUil CIeKTP KOTOPBLIX MOJHOCTbIO KOMITEHCHUpPYeT 3Hepre-
TUYECKUW CMeKTP 3Toro maroreHa. [IpUHSB 3TOT MeAULIMHCKUIA Tpemna-
par (T.e. 3Ty KOMIIO3ULMIO JIeKapCTBEHHBIX BELECTB), Ja)ke MaljleHT,
HaxOZSLUICS B TSDKENIOM WM KPUTUUECKOM COCTOSIHUM U3-3a BO37el-
CTBMS 3TOr0 [aTOreHa, He YMPET, a BbUIEUUTCS TOJIBKO M3-3a TOrO0, UTO
€ro HepreTHUecKUil CIIeKTp NPUAET B CBOE MCXOJHOE COCTOsIHUe, KO-
TOpoe OBITIO 10 BO3/EMCTBUS STOTO MaToreHa.

OTo uMeeT 0c0OEHHO BaXKHOE 3HAUeHHe TPU JIUeHUH TsDKETBIX 3a-
OoneBaHUH, a TaKKe MO3BOJIAET TPOCTO U 3(D(HEKTUBHO OCYIIECTB/IATh
peaHrMaLIo MalMeHTOB, HaXOJSIMXCSA B KDUTUUECKOM COCTOSIHUM.

Emé oqun BakHbIM npumep. Cambiii 3G QeKTUBHBINA MeTo, 60pbObI
C SMUJEeMHUSIMH U TIaHAEMUSIMU, HEKOTOpPbIe U3 KOTOPBIX CIIOCOOHBI He
TOJIbKO pa3pyLIUTh COBPEMEHHYIO Uesjl0BeUeCKYH LMBWIN3aL[|I0, HO
Zla)ke UCTPeOUTh BeCh UesIOBEeUeCKW poji, — 3TO pa3paboTKa MakCHh-
ManbHO 3G GheKTUBHBIX BaKI[WH, TIOZAB/ISIONINX BIUSHUE BO30yIUTeNei
3TUX 3a00/eBaHM Ha YeslOBeUeCKHii opraHu3M. BakijiHa B TepMHHax
SHepruil — 3T0 TaKOW MeAWLIMHCKUN Tperapart, OJHOKPaTHbIM NpHUéM
KOTOPOTO CO37aéT B SHEepPreTUYeCKOM CIIeKTpe MaljieHTa yCTOMYMBLIe
“OoTpULaTe/IbHbIE BIAJAWHBI’ HAa 4YaCTOTaX ITMKOB, XapaKTepPU3YHOIINUX
JHEPreTUYeCKUM CTeKTD TaTOreHa, BBI3LIBAIOIIEr0 [aHHYI0 00Je3Hb.
JTU oTpULiaTe/bHbIe BIaJWHbI He UCUe3aloT CO BpeMeHeM U CTaHOBSIT-
Csl HeoThemyIeMOW (CTaOUIBHON) YacTbl0 HEPreTUUYeCcKOro CIEeKTpa
BaKIJMHUPOBAHHOTO MaiyeHTa. Takum 00pa3oMm, KOrja BaKLIMHAPOBaH-
HBIY TMAleHT IOJBepraeTcsl BO3[elCTBUIO TaTOreHa, BbI3bIBAIOLLETO
00/1e3Hb U MOC/EeYIOMIYIO STUIEMUYECKYIO IIEMTHYI0 PeaKIUo B OKPY-
>KaromeM oOIIecTBe, B €r0 JHEPreTHUeCKOM CIeKTpe He BO3HUKAIOT
YaCTOTHBIE MUKW (M COOTBETCTBYIIWN UM HEPrOCTIeKTPa/IbHbIN KOT),
XapaKTepHble [/1s1 BO3/EeMCTBYIOLLero rnaroreHa 4, B pe3y/bTare, 3TOT
MaifieHT He 3ab0/eBaer.

B 3ToM ciiydae 3asjaua QapMaiieBTOB U (hapMarjeBTHUecKuX 1abo-
paTopuii — pa3paboTaTh TaKOW MeJULIMHCKUIN Tperapar, SHepreTuue-
CKHWI CIIeKTP KOTOPOT0 He TOJIbKO BbI3bIBaeT OTPHULIATe/bHbIE BIaJUHEI
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B JHEPreTUYeCKOM CTIeKTpe TIallieHTa Ha YaCTOTHBIX MUKAaX SHEPreTH-
YeCKOT0 CITeKTpa JAHHOTO TaTOreHa, HO U CTAHOBWUTCS CTaOWIBHBIM
3JIeMeHTOM 0011ero aHCcaM0J/Is1 YaCTOTHBIX IMUKOB U BIMAJUH SHEpreTH-
YeCKOro CIIeKTpa 4esioBeKa, MOCTOSIHHOEe TPUCYTCTBHE KOTOPOTO IOJ-
Jiep>KUBaeTcsi SHeproobMeHaMu B YejlOBe4eCKOM opraHu3me (oOrmeit
MeJiofiieli, UCIIOHSIEMOY OpKeCTPOM — OT[ajéHHasl aHajorus) U He
vcye3aeT Moc/ie BaKIMHALMHY (TTpHUEMaA TOTO TIperapara).

Bceobwemsioniee ucciejoBaHre YHEPreTUYeCKUX CIIEKTPOB JieKap-
CTBEHHBIX BeLeCTB U BHeCEHHE TOJyUeHHBIX pe3y/bTaToB B elIUHYIO
0a3y [JaHHbBIX SIBJISIETCS K/IFOUEBBIM B 3TOM IOWCKe. [TOMCK HOBBIX Bak-
LIVH, TaKVM 00pa30M, CTaHOBUTCS He [IUTeNbHBIM MPOLECCOM TIPeATio-
JIOKeHUH, Tipob ¥ omMboK (Kak 3T0 OBLIO [0 CHX TIOp), a CKopee ObI-
CTPEIM U 3(P(PeKTUBHBEIM TIOAO0POM He0OXOAUMOTO 3HEPreTUYecKOro
CTIeKTpa W3 HMMeloleicss 6a3bl JaHHBIX M, TaKUM 00pa3oM, COOTBET-
CTBYIOIL[ETO JIEKAPCTBEHHOTO BeIeCTBA WA KOMITO3ULIMM U3 HECKOJIb-
KX BeIL|eCTB, T.e. BAKI[1HEI.

Takom o6pa3om, ¢apmMarieBThl U (apMalleBTHUecKre 1abopaTopun
celiuaCc MMeIOT peasbHYI0 BO3MOXKHOCTb, PYKOBOJCTBYSICH TeOpHeH
TeomaToreHHbIX V3/y4yeHuii, COBepIaTh peaibHbIe TIPOPBIBLI B COBpe-
MEHHOH 3IMHZIeMUOJIOTHH, OBICTPO ¥ 3 (}eKTUBHO pa3pabaThiBasi HOBbIE,
BCé 6Gosiee 3pdekTHBHBIE U CTAOM/IBLHO AEHCTBYIOIME BaKIMHBI H, KaK
C/le[ICTBUe, TIPeJJOTBPALlaTh MacCOBYIO THOE/b JII0/Ied B AMUAEMUSX U
MaHJeMUsIX.

31ech MbI U3/I0XKUIA JIMIIL 6a30Bble MPUHIMITEI (apMal|eBTUKA U
METO/IOB Teparuu (BK/TFOUasl peaHUMAl[|i0 TIAL[MEHTOB B TSDKEIOM CO-
CTOSTHUH, a TaK)Ke pa3paboTKy HOBBIX BAaKI[MH MPOTHB ITHUAEMHUIA) B TOM
BUJIe, B KOTOPOM OHM C/IeAYIOT U3 Teopuu ['eomaTtoreHHbIX M3mydeHnit.
Teopus ['eonaToreHHbIx M3/myueHnii UMeeT TakyKe MHOTO ADYTHX TIpU-
JIO>)KeHWH B 00J1aCTU MeIULIMHBI, HO OHM BBIXO/JST 3a PAaMKH JaHHOTO
KpaTtkoro o63opa.

Tak, HarmpuMmep, Teopusi ['eomaToreHHBIX VI3My4eHW OTKPHIBAeT
MyTh K TIPUHLUINAAILHO HOBLIM METO/IaM [TUarHOCTUKU U JIeueHusl 3a-
Ooneanuii. TpaguIvoHHass MeAWULMHCKasi AMAarHOCTHKA, OCHOBaHHAs
Ha aHa/v3e CHMIITOMOB M Pe3y/IbTaTOB aHA/lW30B, 3aMeHseTCs BhIsIBJIe-
HUeM M aHa/IM30M HapylleHuil B SHepreTHUecKoM CIIeKTpe MaljieHTa
(mopo6HO TOMY, KakK COBpPeMeHHbIH KapZAWOJIOoT aHalN3upyeT 3JIeKTpO-
KapauorpamMmy). JleueHre B 3TOM C/Tydae OCHOBBLIBAeTCsl Ha BBIOOpe Ta-
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KHUX METOJ0B U JIEKapCTB, CIEeKTPasbHbI COCTaB KOTOPhIX KOMIIEHCH-
PYeT TIOBpeX/eHre SHepreTHUecKOoro CIeKTpa MalyeHTa, TeM CaMbIM
BOCCTaHAaB/IMBasi ero 10 COCTOSHUS, TIPe/IIIIeCTBOBABILIET0 O0Ie3HH.

Bcé BhlIlIeonucaHHOe — OUeHb MJI00TBOPHast 06/1acTh UCCiiejoBa-
HUM, UMeloIIas LIMPOKUe T'yMaHUTapHble T0C/e/CTBUS [i/isi COBpeMeH-
HOM uesIoBeyecKoil LIUBUIM3ALIH.

OBBIE METO/Ibl B 3KOHOMUKE U IIOJIATUKE — TI'yMaHUTapHble
nipuiokeHus Teopuu ['eonatoreHHbix V3myueHni.

ODKOHOMUKA — 3TO COBOKYITHOCTh OOBEKTHBHBIX 3aKOHOB IIpupo-
[IIbl, BBITIOJIHEHHE KOTOPBIX YCTaHAB/IMBAET aBTOKOsie0aTenbHbIN (aBTO-
MaTH4eCcKy caMOpery/MpYIOIIMIACs) MpoLiecc Ipor3BO/CTBa, TOPrOBJIH,
pacrpefiesieHus Y ABIDKeHUs KaluTasa, a Takke MoTpebieHnst TOBapoB
U yoayr B obiiectBe. MUKpOIKOHOMUKA OTIpefieNisieT 3KOHOMUKY Z0-
MaIllHero XO03sCTBa, (epMbl, 3aBO/la, Majioro W CPeJHEr0 TOPTrOBOTO
6u3Heca, U T.1. MAKPO3KOHOMUKA OTIpe/iesisieT 3KOHOMUKY 1[eJI0l CTpa-
HbI KaK MHO>KECTBA MUKPOIKOHOMHYECKUX 00BEKTOB, 00beJUHEHHBIX B
eIMHYI0 CUCTeMy (HalL[MOHa/lbHOe X03HCTBO) Ha OCHOBE MX SKOHOMMU-
YeCKOro B3auMoJeHcTBus. I106a1bHASt SKOHOMUKA OTIpejiesisieT SKOHO-
MUUecKre OTHOLIEHUs MeX/y CTpaHaMu (HalMOHa/IbHBIMU XO3SIMCTBa-
MH) ¥ MeXy TPaHCHALMOHATBHBLIMUA KOPIIOpPALUsAMH, OCHOBAaHHBIE Ha
ME>KIYHApOAHOM pacripefie/ieHHH MX SKOHOMHUECKHUX POJIeHd.

Cob6CTBEHHO 3aKOHBI 3KOHOMHKHM (3aKOHBI 3KOHOMHUECKUX CBsi3ei
B oOrectBe), Oyayud 0OBEKTUBHBIMU (PYHJAMEHTAIbHBIMKA 3aKOHAMU
[Mpupoel, ocTaroTcss Heu3MeHHbIMH. Ho CTpyKTypa 5KOHOMHYECKUX
CBsi3eli B OOIIeCTBe MOCTOSIHHO MEHSIeTCsl 1107 BO3JeHCTBHEeM pa3/iny-
HBIX (JAaKTOPOB, TAKUX KaK HayUHO-TeXHUUECKHUI Tporpecc (HOBBIE TeX-
HOJIOTYH), CBSI3aHHBIE C 3TUM U3MEeHeHUs B TPOU3BOAUTEILHOCTU TPYZa
Y OpraHy3aljiy MpoU3BOACTBa, W3-3a U3MeHeHHH B CIIpOoce Ha TOBaphl U
YCAyTH, BbI3BAHHOM M3MeHEeHHeM YPOBHs JKW3HH, U3-3a JeMorpaduue-
CKUX C/IBUTOB, BHYTPEHHE! 1 BHeIIHel MOJUTHKU roCyJapcTBa, pocTa
WM criazia 00EMOB 3KCIIOPTa, U3MEeHEeHHs B pacripeie/ieHH SKOHOMH -
YeCKUX POJie BHYTPH CTPaH M Ha MUPOBOM pBIHKe (BK/TIOYasi CMEHY
JJepOB YKOHOMHUECKOTO POCTa), U3-3a HAIJMOHALHOTO WJIH MHUPOBO-
ro 5KOHOMHUECKOT0 KpH3uca U T.J. U T.IL.

OKOHOMUYeCKHe U MOUTHUeCKHe MPoLiecchl Hepa3phIBHO CBSI3aHBbI.
HapyuieHusi cTabH/IbHBIX 9KOHOMHUECKHX CBSI3el IIPUBOAUT K CO0sIM B
aBTOKOsiebaTeTbHOM (aBTOMAaTHUECKH CaMOPETY/MPYIOIIeics)) cuctemMe
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MpoW3BO/CTBa, 0OMeHa, pacripefiesieHVss W TIOTpeOsieHHs] TOBapoB M
VCJIyT, UTO, B CBOK) OYepe[b, IPUBOAUT K TIOIUTUYECKON HeCTaOMITb-
HOCTH, pacrajy cTabUIbHOW COLMATbHOM CTPYKTYpPbI 00ILeCTBa U, KaK
C/le[ICTBHe, CMEHe CTapol MOJIMTUKO-3KOHOMHUECKOW CTPYKTYphbl 00-
111eCTBa Ha HOBYIO.

ConMaabHO-95KOHOMUYECKHe TIPOLeCChl HaxOAsaTCsS B LeHTPe BHU-
MaHUsI SKOHOMUCTOB U TOJIMTONOroB. Ho coBpeMeHHbIe yuéHble eré
JayieKu OT pa3paboTKH METO/IOB AOJITOCPOYHOTO TIPOTHO3UPOBAHUS W3-
MeHeHUH 5KOHOMUUEeCKUX U MOIMTUUeCKHX CBA3el Ha IJlaHeTe.

HarporuB, Teopusi I'eonaToreHHbix M3myyeHUil, OCHOBBIBasCb Ha
TIOHATHU 00 HepreTHUeCKUX CIIeKTPax, CIeKTPaJbHBIX 30HaX Ha TLIa-
HeTe U UX CIeKTPaJbHOM TepeKpallivBaHUU 10 Mepe [IBWKeHUs TJlaHe-
TBI 110 CBOel TpaeKTOpuH B ['anakTKe, 0OBSICHSIET BCe IKOHOMHUUECKHE
CBfI3W Ha IJlaHeTe M [JAéT BO3MOYKHOCTb NPOTHO3UPOBATh WU3MEHEeHUs
KOHOMHUECKHX CBsi3el (B MacmitabaXx OT MUKDPOSKOHOMHUKH 10 TJIO-
0asibHOM 95KOHOMHUKH) Ha [IUTe/bHbIe TIPOMEXXYTKU BPEMEHH.

Tak, TPOUCXOXKIeHUe TOObIX 3KOHOMHUUECKUX U TIOJUTHUeCKHX
CBsi3ell CTAHOBUTCSI MOHSTHBIM W3 TJlaB DHEPTETUYECKUE CITEKTPBI U
CIIEKTPAJIBHBIE 30HBI HA TIJIAHETE.

Kakapiii koMMepuecKuil IPOAYKT WU pecypc (BKJFOUasi PUPOJ-
Hble Pecypchl W TIOJIe3HbIE HMCKOIaeMble) WUMEeeT CBOM COOCTBEHHBIN
JHEpPreTHYeCKU CrieKTp, 00pa30BaHHBINA YHEPreTHUeCKUMHU CIeKTpaMu
BCEX ero KOMIIOHEHT, a Tak)Ke SHepreTHUeCKUM CIIEKTPOM reorpaguue-
CKOTO MecCTa TIPOU3BO/CTBA (WM MPOUCXOXK/IEHUs) U BpeMeHU TIPOM3-
BoZicTBa. KaykapIil BUZ, TPY/IOBBIX PECYPCOB UMeeT CBOM COOCTBEHHBIH
JHEPreTUYeCKUi CTIeKTp, OTpe/esOIINi CTIOCOOHOCTH 3TUX paboTHH-
KOB /7151 BBINIOJIHEHUS] KOHKDETHBIX BHJIOB TPYZOBOW [esTeJbHOCTU
(aHepreTUuecKuii CreKTp uesioBeKa MpOsIB/IeH, B pa3HOW CTereHU, B
BU/le YHac/e/joBaHHOM ramorpynmns! JJHK ero Hauuu v eé Tpaguiui, a
TaKke B BUJe MPUOOPETEHHOW Ky/IbTYPhI APYTOr0 Hapoja B Ciyuae
KyJIbTYpHOU azanTarmu). Kaxaeiii BU yC/IyT Takke UMeeT CBOUM C006-
CTBEHHBIN 3HEpPreTUUeCcKUil CHeKTp. DHepreTUYecKuil CreKTp YCIyrd
00Jiee MOHOXPOMATHUEH: OH COCTOUT U3 OJJHOTO WM HECKOJIbKUX O/13-
KUX YaCTOTHBIX IMHKOB, NepeiaBaeMbIxX (BMeCTe C yCJ/Iyroi) 3HepreTu-
YeCKOMY CITeKTPY K/IMeHTa Ha ¢oHe reHepaslbHOrO CTIeKTPabHOrO L[Be-
Ta TOM CrieKTpaJbHOM 30HBI, B KOTOPOM 3Ta yciyra oka3aHa (MbI BCe
3HaeM, UTO OJIMH U TOT Ke BUJ] CepBHCa OT/IMYAeTCsl U UMeeT CBOIO CIie-

JOOIIOJIHEHUE 315



UMUKy B pa3HbIX CTPaHax MHpA).

OOwMeH ToBapaMu WM TIPeIOCTaB/IeHUE YCIIYT, T.e. SKOHOMUUECKas
€6513b MeXKAY TPOJIAaBLIOM U TIOKyTIaTeseM, BO3HUKAeT M3-3a HeoOxoau-
MOCTU JIOTIO/IHUTb SHepreTUdYecKril CIIeKTp IOKyTaTesisi ¢pparMeHToM
YAaCTOTHBIX THKOB M BIaJUH, CrelU(UUHBIM /i1 SHepreTUuecKoro
CrieKTpa JaHHOTO BHJja TOBapoOB WM YCIYyT, HO OTCYTCTBYIOLIUM B
JHEPreTUYeCKOM CITeKTpe TOKYTIaTe/Isl U KIU3HEHHO HeoOXOUMBIM [Iist
ero 3HeprooOMeHa C OKpYy’Karoleil MPUPOJHON U COLMAIBLHON Cpefoi.
Takum obpazom:

OKOHOMUYECKASI CBSI3b MEXKIY IPOJABLIOM U IOKyTIaTesieM Ipej-
CTaB/ISIFOT COOOM COLMANIbHYI0 WHTETpaljuio, OCHOBaHHYIO Ha
dononHumensHocmu (pparMeHTa 3HepreTUUYecKoro CrekTpa To-
Bapa WU yC/IyTd K SHepreTMYeCKOMY CIeKTPYy IOKyIaTess, B
MOC/IeZIOBAaTe/IbHOCTH YaCTOTHBIX IMHUKOB WM BHAAWH (3HEPro-
CTIeKTPa/IbHOM KOZle) KOTOpOTO 3aKoJMpoBaHa HH(opMaLws,
HeoOxouMasi 171 (PU3UUeCKOro BbDKUBAHUS TIOKYTaTess WK
ero JJOMHHUPOBaHUs B 00LI[eCTBe.

Toproe/si ¥ CepBUC, TakKMM 00pa3oM, — 3TO caMble XapaKTepHbIe

MpUMepbI MaTepHrani30BaHHBIX SHEProoOMeHOB B obIecTBe.

Ecmi xakapiii U3 TPyMIbl JIFOJel WMeeT OJWHAKOBBIN (parmMeHT
VHIUBUIyabHOTO JHEPreTHYecKOro CIeKTPa, B IOC/IeA0BaTebHOCTH
YaCTOTHBIX NHMKOB M BIMaJIMH KOTOPBIX 3aKOAMpOBaHa MH(opMals o
KOHKDETHBIX MMOJIMTHUECKUX UJiesdX U AefCTBUsAX (001eCTBEHHOM TOBe-
IeHUH), TO MeXAY STUMHU JIFOALMHU Hen30e)KHO BO3HHKAeT ho/aumuue-
cKas ces3b. DTa CcoLMarnbHasi MHTerparys IpUBOAUT K pe30HaHCy Ha va-
CTOTHBIX TMUKaX 3TOro ¢parMeHTa (COBIMAJAIONIUX [IsI BCEX JtOJeH
3TOM TpYMITBEI), B pPe3y/bTaTe UYero pe3K0o BO3POCIIAasi aMIUIUTY[A 3THUX
[IUKOB TIPOSIB/ISIETCSI B BHJE TIOJUTHUECKOrO ABIKEHUS] 3TOW TPYIIIBI
nroiel B obijecte. Takum 06pa3oMm:

[TOJIMTUYECKAS CBSI3b — 3TO OOBeUHEHHE JIIOJed B TPYIMY Nno
NpusHaKy cxoxcecmu (parMeHTa >SHepreTUYecKoro CreKkTpa
KaX/I0TO W3 HUX, B TOC/IeZ0BaTeIbHOCTH YaCTOTHBIX MUKOB U
BMa/[MH (9HEProCTeKTPa/JbHOM KO/le) KOTOPOTo 3aKO/[MpPOBaHa
vH(OpMAaIMsl 0 KOHKPETHBIX MOJUTHUeCKUX UJesX U AeHCTBU-
X (00leCTBEHHOM TOBe/IeHNH), HeoOXOUMBIX [T COLMallb-
HOTO BBDKMBAHUS WM JOMHUHUDOBAHHS 3TOM KOHKDETHOU
TPYMITHI JIFOZiel B oO1iecTBe.
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MupoBasi UCTOpUSI UMeeT MHOKECTBO NPUMEPOB 3THUX /IBYX OIpe-
JleJIeHUI 5KOHOMHUYeCKUX M TIOJIMTUYEeCKUX CBsi3el, OT ApeBHUX BPEMEH
Y [I0 HbIHEeIIHKX JHell. Ho 9Tu npuMmepsl Haxo4saTcsa BHe JAHHOTO Kpart-
Koro o63opa.

Takum 06pa3oM, SKOHOMUYECKHe U MOJMTUYeCKHe CBsI3U Ha TlaHe-
Te SIBJISIFOTCS MaTepUa/M30BaHHBIMUA COCTOSIHUSIMH 3HEProoOMeHOB B
o01jecTBe BHYTPHY CIIEKTPalbHBIX 30H M MeX/y CIIEKTPaIbHBIMU 30Ha-
MU TUIaHeTbl. DHEProoOMeHbl MeX[Y JIIOALMU BHYTPU CITEKTPaTbHBIX
30H MaTepya/M3ylTCs B BUZE MUKPO3KOHOMMUECKHMX M MaKpO3KOHO-
MUYECKHX CBSI3€, a Takke B BU/le BHyTPUIIOIUTUYECKUX CBsI3ell B Ipe-
Jenax rocyzapcrea. DHeproobMeHbl MeX[y CIeKTpPaJbHBIMKM 30HaMU
(xaK rocyjapcTBaMy) Ha IIaHeTe MaTepUalU3YyHOTCs B B/ BHeIlHe-
5KOHOMUUECKUX CBsi3el 1 BHEIIHeNOUTUUECKUX CBs3el MeXAy rocy-
JlapCTBaMM.

M3MeHeHUs] B 9KOHOMHUUECKHUX M TIOJIUTUUECKUX IHEProobmMeHax
(cBs1351X) MaTepyanIU3yOTCs B BUJe TIPOLIeCCOB B SKOHOMUKE U TOJIUTHU-
Ke. OcHOBa /711 IOHUMAaHUS 3TUX MPOLIECCOB — 3TO IIOHATHE O CIIeK-
TpasbHBIX 30HAaX Ha I/IaHeTe KakK roCyJapcTBax Ha MOJUTHUeCKON Kap-
Te MUpa, HacelEHHBIX pa3sHbIMU pacaMy U Hal|UsMH, a TakKe MPUHLU-
TIbI CIIEKTPaIbHOI0 MepeKpalliMBaHusl STUX CIIeKTPa/IbHBIX 30H.

Tak, KaKAbIi Hapo/ BBITIOJHSIET CBOU CreluduyecKrie BHABI KO-
HOMHYECKOHM M KY/JIbTYDHOM aKTMBHOCTU B COOTBETCTBUM CO CBOMUM
SHepreTUYeCKUM CIIEKTPOM, YTO B CyMMe oIlpejie/iseT BeCh CIIeKTpaslb-
HBIN aHCcaM0/1b SHEPreTHYeCKOro CreKTpa MHOTOHALIMOHAIbHOTO ToCy-
papcrBa. Ilpy 5TOM reHepa/bHbI ClIeKTpasibHbIA “IiBeT” rocyfapcTBa
Ha TIOJIMTUYECKOW KapTe MHUPa — 3TO TeHepa/bHBIM CIeKTpaTbHbBIN
“IIBeT” 3HEepreTUUeCKOro CrieKTpa OCHOBOIIOJIararolieil Halluu Kak Jo-
MUHUPYIOLLeH KY/IbTYPBI.

[IpyHIMOBI CIIEKTPa/JbHOIO IepeKpallvBaHUsl CIeKTPaJbHbIX 30H
Ha I/IaHeTe ONWcaHbl B I71aBe CIIEKTPAJIBHOE TIEPEKPAILIMBAHUE. 3AKOH
TEPPUTOPUIT). OHY Ompefie/IsitoT BCe BU/bI SKOHOMUYECKUX U MOIUTHYe-
CKUX TIPOL[eCCOB (M3MeHeHU SKOHOMUUECKUX U TIOJTUTUUeCKUX CBSI3ei)
10 Mepe JBW)KeHUs IJIaHeThl 110 CBOel TpaeKTopuu B ['anakTuke.

Vimest feTanbHYIO CIEKTpaJbHYIO KapTy Halleld IulaHeTbl (KapTy
CIleKTpasbHbIX 30H IIaHeThl 3eM/Is) U CIeKTpaJbHYyI0 KapTy TpaeKTo-
puu Hallleii raHeThl B ['anakTHKe, MOXXHO MPOTHO3WPOBATh SKOHOMMU-
YyecKHe, BHYTPHUIIOJUTHUECKHE Y BHEIIHENOoJIUTUYecKre COOBITHS Ha
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INUTeNbHbIe TPOMEXXYTKU BPEMEHHU.

OTU TIPOTHO3bI He MICKOPEHST SKOHOMUYeCKHe KPU3UCHI, BHYTPeH-
HUe KOH(MMKTBI U BOEHHBIE CTOJIKHOBEHUS Cpely TeX TOCY[apCTB, B
KOTOPBIX MIOHUMaHKe UX MeCTa B MUPOBOM SKOHOMUKE U TOJIUTHKE UIH
WTHOPUPYETCs WM CO3HATelbHO 3aMa/luMBaeTcsl pafiyd MOIUTUYEeCKUX
amMOuIUi UX TIONMUTHUYECKUX uzAepoB. C PYroil CTOPOHBI, 3TU CITEK-
TpaJIbHble TIPOTHO3bI, MPU [JOCTaTOYHO Pa3BUTOM YPOBHE 3KOHOMUUe-
CKOW U TIOJIUTUYECKOW To0anu3alii pa3BUTHIX CTpaH (T.e. TIPU CTa-
OUILHOM B3aUMHOM COTJIACUM MEX[Y JIU[IepAMU MUPOBOM MOJIUTHKH),
T03BOJIAT Pa3BUTLIM CTPaHaM M MX COIO3HMKAM K3 UWCJ/Ia pa3BUBAalO-
LIUXCsI CTPaH 3apaHee IMpeAINPUHSATH [PeBeHTHBHbIE SKOHOMUUYECKUe U
TIOJIUTUYECKHE MePhI, UTOOBI CYIIeCTBEHHO CHU3UTH MPOTHO3MPYEMBIH
yiep6 OT TPSIAYINEro CreKTPaJbHOTO MePeKPaIlNBaHUsI TIaHeThL.

@dakTUUeCKH, peub UAET O MPeBEHTUBHOM CIIeKTPa/IbHOM TepeKpa-
[IMBAaHUU TIOJIUTHKO-3KOHOMHMUECKOI KapThl Halllell I/IaHeTbl CHIaMU
TIPOTrPeCcCUBHOM YaCTH UesioBeYeCTBa, T.e. CHJIaMU Hanubosiee pa3BUTHIX
TIPOrpeCcCUBHBIX HalUi (JIepOB 5KOHOMHUUECKOr0 POCTa) U UX CO03-
HUKOB W3 YM(JIa PAa3BUBAIOIIMXCS CTpaH, Lielb KOTOporo — 3abmaro-
BpEMEHHO MepPeCcTPOUTh CYLLeCTBYIOLMEe SKOHOMUYeCKUe U TOoUTHYe-
CKHe CBSI3U B COCTOSIHHE, COOTBETCTBYIOIee OXKUZAeMBbIM N3MEHEeHHUSIM
B CIIEKTPA/IbHBIX 30HAX IUIAHETHI. JTO MO3BOJUT Pa3BUTLIM CTpaHaM U
MX COIO3HMKAM COXPAaHUTb MCTOUHHUKU MPUPOJHBIX PECYPCOB B TPETBUX
CTpaHaX, OTHOCHUTEJBHO CTaOWUMBHBIN YpPOBEHb TPOW3BOZACTBA U TO-
TpebJieHHsT B CBOMX CTpPaHaX, a TAKKe M30eXXaTh BOEHHBIX CTOJKHOBE-
Hull 3a nepesen cdep BAUSHUS BO BPeMs BOJIH CIEKTpPaJbHOTO Tiepe-
KpalllMBaHUsl Hallell maHeTbl. Tak MOXXHO COXDaHSIThb UYe/I0BEUeCcKyH
LUBU/IM3ALIMI0 B OTHOCHUTEJBHO CTabWM/IbHOM COCTOSIHUM HA JJIUTEJTb-
HbIe TIPOMEKYTKH BpeMeHH.

[nst peanM3aniyu 3TUX TUIAHOB B T7100a/IbHOM MOJIUTHKE HeoOXomu-
Ma KOHCO/UJALYsS Cpe/id TPaBUTEIbCTB Pa3BUTHIX CTPaH M UX COFO3HU-
KOB Ha OCHOBe MOHUMAaHHSI CreKTpa/JbHbIX 30H Ha Hallled mjaHeTe U
TpoLjecca UX CIeKTPaJbHOrO MepeKkpalivBaHus (T.e. Teopuu [eomato-
reHHbIX M3nyuenuit). Kpome 3Toro, mosmrukamM HeoOXOAWMO WMeETh
Jicene3Hylo 80/110 M @epy 8 NpAsU/IbHOCMb CGOUX pelleHull TI0 TIpeBeH-
THUBHOM 5KOHOMHUYeCKOU NepeopreHTal|H 1ieJIbIX PerMOHOB TUIaHeThl, a
TaK)Ke TPeBeHTUBHBIX MaCCOBBLIX 3BaKyal[Uil K3 TeX PernoHOB, B KOTO-
PbIX, COTJIAaCHO PACIMCAHUIO CIIeKTPa/IbHOTO MepeKpalliBaHus, 0XKuja-
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FOTCSI CTUXUIHBIE OeCTBUS, SKOHOMUYECKHUI KOJI/IariC, BOEHHBIE CTOJIK-
HOBEHUs U T.I. (UTO MOXKET BCTPETUTb HETIOHUMAaHKe 1 COTIPOTUB/IEHUE
cpeii KOHCepPBAaTUBHOM uacTu obiriectBa). TOMBKO Keje3Hast BOJIs M0-
JIUTUKOB TIOMOXKET 3apaHee OCYIIeCTBUTh HEOOXOAWMbIE MPEBEHTUB-
Hble cOoLMa/bHble M 5JKOHOMUUECKUe IlepepacIipe/ie/ieHus Ha TUlaHeTe U
TéM CaMbIM CMSTYUTH KaTacTpoduueckye TOC/IeACTBUS 0XKUJAeMOTo
CIeKTpasbHOTO TiepeKpallMBaHUs, BK/IIOuUasi 3HaUMTe/bHOEe yMeHbIlle-
HHe YKOHOMUYeCKOro yiepba 1 urc/ia MocTpajaBIivX.

Ceiiyac 5T0O MOHMMAIOT JIMIIb HECKOJBbKO TMOJUTUKOB B Pa3BUTBIX
cTpaHax. [TosTomy cylllecTByeT ONacHOCTb, UTO NPaBUTE/ILCTBA Pa3BU-
TBIX CTpaH 0OpaTAT BHMMaHHe Ha CIeKTpaJbHble METOJbl B MHUDOBOMH
MOJIUTHUKE JIUIIb TOT/a, KOT/a HbIHellIHee CIIeKTpa/ibHOe MepeKpallivBa-
HUYe Hallel TiaHeThl MPUBEAET K HEBUJAHHBIM paHee TEeKTOHWUUeCKUM,
KJIMMaTHYeCKUM W MUKPOOHOIOTHYeCKAM KaTacTpodam, KOTOpbIe T0-
CTaBST Hally LMBWIM3aLMI0 Ha I'paHb BbDKMBaHWs. Borpoc /uiib B
TOM, He OyZIeT /1 3TO MpO3peHHe C/IUIIKOM TMO3JHUM, U4TOObI YCIIeTh
TpeIIPUHATL He0OXOUMBIe IIary J/1s CllaceHus ?

VHUCTEPCTBO MO YPE3BBIYAMHBIM CUTYALIMSIM — TJIaBHBIN
OpraH YIIpaBJIeHUs/BIACTU JIFOOOTO Pa3BUTOTO TOCYZAApCTBa BO
BpeMsl CIIeKTPa/IbHOTO TiepeKpallluBaHUs Halllel M/laHeThl.

CriekTpasibHOe TepekpallvBaHue Hallledl IJIaHeTbl NPOUCXOAUT B
pe3yJbTaTe TOrO, UTO IO Mepe ABWKEeHMs 10 CBOeil TpaekTopuu B I'a-
JIAKTHKe Hallla TJIaHeTa MpOXOJUT uepe3 00/1acTH, Tie CTIeKTpaibHO He-
OJITHOpOJHas TajlaKTUuecKasi cpejila UMeeT [IPYroil reHepasibHbIN CIieK-
TpaJIbHBIN LIBeT (WU APYrod “OTTeHOK” reHepajbHOTO CHEeKTPaIbHOTO
LBeTa). Bxo)xeHre B HOBYIO CIleKTpasbHYHO 30HY raiakThyeckoi cpe-
Ibl TIPUBOJIUT K U3MEHEHUIO SHEProOOMEHOB MEX/y CIeKTPaIbHBIMU
30HaMU TUUIAHEThI, U3MEHEHUI0 IHEProOOMEHOB BHYTPH CIIEKTPasIbHBIX
30H U, KaK CJIefICTBUe, K U3MeHEeHHIO TePPUTOPUM caMUX CIIeKTpa/bHbIX
30H TJIAaHEThl — MX PACHIMPEHUI0, COKPAIIIEHUIO WK BOOOLe pacragy
C TIOC/IeYIOLIUM TOTJIOLIeHeM COCeAHWMH CTeKTpajbHbIMUA 30HaMU
(TiepekpaIMBaHUIO yacTell pacraBIIeiics CIIeKTpaTbHOW 30HBI B CITEK-
Tpa/ibHble I[BeTa COCeAHUX 30H). BapuaHT mocyieCTBUM A/ KaXKIou
KOHKDETHOW 30HbI IJIaHeThbl 3aBUCUT OT COYeTaHUs eé reHepajbHOro
CIIeKTpasbHOIO LiBeTa C IeHepa/bHbIM 1JBETOM HOBOI'O CIEKTPa/JbHOIO
cektopa ['ajakTuku (cM. T1aBy CIEKTPAJIBHOE TEPEKPAIIMBAHUE. 3A-
KOH TEPPUTOPWUIA).
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Ipu ro6aMbHOM CTIEKTPATbHOM TiepeKpalliiBaHUU U3MEeHeHUs 3a-
TpParuBarOT MPaKTUUeCKU BCe CIeKTpasibHble 30HbI IUIaHEeThI, MPU JIO-
KaJIbHOM CIeKTpa/IbHOM IepeKpallliBaHUM — TOJIbKO HEKOTOPBIE.

['JIOBAJIBHOE ~CIEKTPAJIBHOE IIEPEKPAIIVIBAHVE Halleld IJIaHeThl
TIPOMCXOJUT B pe3ysbTaTe eé BXOX/AeHus B ceKTop ['anakTuky, rge ra-
JIaKTUUecKasi cpefia UMeeT TIPUHLMINAIBHO APYTroi TeHepasbHbIN CrieK-
TPaJIbHBIN LIBET. DTO C/IyyaeTcsi MPUMEPHO KaXKAble 2 THICSYM JIeT B CO-
OTBETCTBUM C 12 ceKTOpaMu TIOJTHOTO Kpyra 3BE3/IHOM TperjecCuu 3eM-
HOM ocH (cM. raBy CHEKTPAJIBHOE MTPOTHO3UPOBAHUE KATACTPO®).

BxosxzieHve B ceKTop I'anakTUKy C NMPUHLMNMAIBHO JAPYTMM reHe-
pa/IbHBbIM CIIeKTpasbHBIM L[IBETOM POUCXOAUT He MTHOBEHHO, a JJINTCS
TIPUMEPHO CTOJIeTHe WU JlaXKe J0Jibllie, B 3aBUCHMOCTH OT Pa3MbITHUS
TPaHUL] MY TaJlaKTHUeCKUMH CITEKTPasbHBIMHU 00/1aCTIMU. ITOT OT-
HOCHUTE/TbHO JIJTUTEIBHBIN (B MaciTabe >KU3HH OTJE/LHOIO UeIOBEKa)
TIPOLIeCC COTIPOBOYK/IAETCSI TIEPeCTPOUKOM SHeprooOMeHOB BCEX CITeK-
Tpa/bHbIX 30H IUIAHETBI, UTO TPOSIB/SETCS B BUE KOMOWHALUU TJIO-
6anbHBIX TIPUPOAHBIX U COLMANBHBIX KaTaCTPOPUUECKUX W3MEeHeHHH
aTroOKa/IMITUYeCKOT0 MaciuTaba, BK/IOYAas CMEHY CTPYKTYphl BCell ue-
JIOBeUeCKOW LIMBW/IM3aL[ui, CMEHY MHUDOBOUM [JOMUHUDYIOLLIEH pesuruu
Y T.II., WK JaXe CTaBUT BeCh Ye/IOBeueCKuil posi Ha rpaHb BbDKHMBaHUS
(cM. TekcThl B TIOCTEOHUE NECATUIETUS HA TIJIAHETE U BCE ECTb KOPM
BO BPEMEHN).

B vactHocTH, ipumepHo B 1988 roxy (Korga ObuTM JaHBI TIepBbIe
13 TEKCTOB, COCTaBJ/ISIFOLMX YacTh | 3TOM KHUrM) Hallla TilaHeTa 3eMJist
Hayaja BXOJUTb B HOBBIA CIIEKTPa/bHbIA CEKTOp ['anakTWKW, uTO B
Ky/TbTYPHOU TpaJWLIVU, CTiel[u(UUHON [Jisi HbIHEITHel uei0BeuecKoun
LUBU/IM3ALIMY, BRIPAXKEHO Kak Mepexo/ u3 3pel Peib B 3py Bogosiest.

JIOKAJIBHBIE ~CIEKTPAJIGHBIE TIEPEKPAIIVBAHMS Halllel IJIaHeThl
TIPOMCXOJAT HaMHOro yaie. OHY BbI3BaHbl MEHBIIUMU CIEKTPa/bHbI-
MU HEOJHOPOJHOCTSIMU (“OTTeHKaMu” OZHOTO U TOTO Ke reHepajbHOTOo
CIIeKTPaJIbHOTO I[BeTa) Haberaromieil rajakTHYecKod cpefpbl M TakxXe
MPOUCXOJAT TOYHO B COOTBETCTBUU C “paclMCaHUEM” JBWKEHUS Ha-
1Iell TIaHeThl 110 eé TpaeKTOpUHU B CIIeKTPaJbHO HEOJHOPOJHOW cpejie
lanaktuku. Takue mMeHee MaciITabHbIe CrieKTpasibHbIe TepeKpalliBa-
HUsI Halllel M/IaHeThl CJIy4aroTCs 110 HeCKOJIbKY pa3 B TeUeHHH KaXKZoro
cronetvsi. Kakzoe U3 Takux CIieKTpasbHbIX TepeKpalluBaHUA Toxe
TIPOSIB/IIETCS B BHJe KOMOWHAIMM TIPUPOJHBIX W COLMA/IBHBIX KaTa-
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cTpod, HO OoJsiee JIOKa/BHO Ha T/IAaHETE U B MeHbIIEM MacinTabe, yeM
TIOC/IeICTBUS TJI00ATBHOTO CIIEKTPATbHOTO TepeKpaIliBaHusI T/IaHEeTHI.
[TosToMy, HecMOTpsi Ha KaTacTpodUUecKue MOCAeJCTBUS A/l OTAe/b-
HbIX HALMi M PErHOHOB IUIAHEThbI, TAKUe MeHee MaciuTabHble Crek-
TpasbHbIe MepeKpalivBaHysl IJIaHeThl He BelyT K MOHOM CMeHe ueso-
BeuecKoW LIMBUIM3ALMM U He COTPOBOXKAAKTCS PUCKOM BBIMHDAHUS
BCEro uejioBeyecTBa.

CkaszaHHOe O MOC/Ie[CTBUSAX CIEKTparbHOrO IepeKpalluBaHUs Ha-
IIeli TJTaHeTbl OTHOCUTCS He TOJIBKO K TPHUPOJHBIM Katactpodam, Ta-
KM KaK TeKTOHHWYeCKre, KIMMaThyecKre U OHooruueckue KaTacTpo-
¢B1. DTO Tak)Ke OTHOCUTCS KO BCeM TeXHOTeHHBIM KaTacTpodaM, a Tak-
)K€ IKOHOMUUECKUM U COLIMATbHO-TIOJIMTUUeCKUM KaTacTpodam, TaKuM
KaK 95KOHOMUYECKUM KOJIIariC, MOMUTUUeCKUNA KPU3UC, BOWHBI, TeHOLIW/
U T.II., TaK Kak, pa3 UeyioBeK eCTb UaCTb NPUPO/Ibl, TO BCE TEXHOJIOTHYe-
CKHe, 5)KOHOMUUEeCKHE Y COLMaIbHO-TI0/IUTUYECKHe TPOLIeCChl SBJISOT-
Csl HEOTbEMJIEMOH YacThblo 0DILIero aHcam6/Ist PUPOHBIX U3MEHeHHH
Ha Hallleli ryiaHeTe.

Takum 06pa3oM, mepBooYepeHbIe 3ajauH 0 MOJATOTOBKE K CIeK-
TpPaJIbHOMY TlepeKpallMBaHUIO0 Halllell TlaHeThl U BO BpeMsl CIIeKTpasib-
HOTO TepeKpalliBaHusi — 3TO:

1. TIporHo3upoBaHue MNEPUOJOB CIIEKTPaJbHOrO IepeKpallirBa-
HUsl Halllell TIJIaHeTbl Ha OCHOBe CIeKTpasbHON KapThl Halllei
TUIaHeTh! (AeTa/bHOM KapThl CIIeKTPasbHBIX 30H 3eMJIM) U pac-
nucaHus MpoxokaeHusi COMHeYHON CUCTeMbl CKBO3b CIIeK-
TpaJibHble HEOTHOPOJHOCTH TajlaKTHUeCKOM Cpe/ibl;

2. TloAroToBKa MPaBUTENBCTB U BCEX MOCYZAAPCTBEHHBIX CITYKO K
MIPOTHO3MPYEeMBIM KaTacTpoprUueCKUM U3MeHeHHUsIM B TIPHUPO/ie
U 00IL[ecTBe, COMPOBOXK/AIOIINM TPsiyIliee CIIeKTpalbHOe Te-
peKpalvBaHye KOHKPeTHBIX CIIeKTpasbHbIX 30H I/1aHEeThl;

3. MOHUTODUHT B Pe)XUMe pealbHOro BPeMeHHU U “COTpOBOXK7e-
HUe” KaTacTporUyecKUX HM3MeHEHWI Ha IlaHeTe — TIpefo-
CTaB/ieHWe SKOHOMHYECKOH, TeXHUUeCKOW, a TakKe I'yMaHU-
TapHOW BOEHHO-TIOJIMTUUECKON TOMOILM HaceleHUIo TOTeHIU-
a7bHO OIACHBIX PErMOHOB IIIaHeThl [/ MUHUMHK3aLMU 4rcia
Hen30eXXHBIX MaCCOBBIX >KEpPTB.

[To3ToMy MpaBUTELCTBO OO0 CTpaHbl, MPEeTEHAYIOIIEH Ha MpU-
Ha/lJIeXKHOCTb K pa3BUTHIM roCyjapcTBaM MHPaA, JO/DKHO OpraHHW30BaTh
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MuHucmepcmeo no upe3eblualiHbIM cumyayusm, KOTOpoe BO3BMET Ha
cebsi poJIb TTIABHOTO OpraHa yIIPaBJIeHHs/BMACTU B CTPaHe BO BpeMs
IpAAYLIMX [IepUOJOB CIIEKTPaIbHOI0 MepeKpallBaHus I1aHeThl. ['1aB-
Has 3afiaua 3Toro MuHHUCTepCTBa — 3TO MOArOTOBKA FOCYZAapCTBEHHBIX
cy0 ¥ 00I1jecTBa K Mepuo/iaM CIeKTPanbHOTO MepeKpaliBaHys Tiia-
HETbI ¥ TIPUHATHE Mep /ST MUHUMU3Al[ii HeU30eKHbIX Pa3pyIIeHuH 1
MacCCOBBIX JKepTB.

[nst BeIMOHeHUs 3ToM (yHKIMM MUHUCTEPCTBO TI0 Ype3Bblyaii-

HBIM CHUTYAI[UsIM [JOJDKHO MMETh B CBOEM COCTaBe C/Ie[YHOIIUH MUHU-
MaJTbHbIK Habop CyK0:

322

— OTZAe/ CIIEKTPaJIbHOIO0 TEKTOHUYECKOI'o ITPOTHO3HMPOBAHHA —

3eMJ/IeTpsICeHUs], LIyHaMU, U3BEP>KeHUs BYJIKAHOB U T.II., a TakK-
JKe pacuéT 0)KUaeMbIX M0C/eICTBUH;

OTZe/ CIeKTPaJbHOT0 METeOPOJIOTHIeCKOT0 U KITMMAaTHUeCKO-
r0 TIPOTHO3MPOBAHUS — LMKJIOHBI, yparaHbl, HABOAHEHUs, 3a-
CyXH, JIOKaJIbHble U TJI00anbHble M3MeHeHHsl KIUMaTa U T.01., a
TaK)Ke pacuéT 0)KU/jaeMbIX 110C/Ie/JCTBUH;

OTZIe/T CIIEeKTPabHOTO OMOJ/IOrHUeCKOTr0/MUKPOOMOIOTUECKOT0
TPOrHO3MPOBaHUsI — 3MUAEMUM Y MaHAeMuu (B MUpe Jrojeit),
MUGUTOTUN U TTAaHGOUTOTUM (B MHUpe pPacTeHUi), SMM300THH U
MAH300TUH (B MHUpe JKMBOTHBIX), @ TAK)Ke PACUET OKMJAaeMbIX
ToceICTBUI;

OT/leJ1 TIPOTHO3MPOBAHUS TEXHOTeHHBIX KaTacTpod, ¢ 0COObIM
BHMMaHWeM Ha TIPOTHO3WPOBaHWE aBapuii Ha aTOMHBIX 371eK-
TPOCTAHL[USIX U TIPOTHO3UPOBAHKE TpeLieZIeHTOB TpHUMeHeHUs
siIepHOTO Opyus (Kak HamboJsiee OMAacCHBIX U3 BCEX TE€XHOTEH-
HBIX KaTacTpod);

OTZe/ CIeKTPaJbHOTO 3KOHOMUYeCKOro MPOTHO3HUPOBAHUS —
MPOTHO3UPOBaHUeE TI00abHBIX U JIOKAJbHBIX KOHOMHUECKUX
KPH3KCOB, OUP>KEBBIX Ae(OJITOB U T.I1.;

OTJe/l CIeKTPa/JbHOTO TMOJUTUUYECKOTO TPOrHO3WPOBaHUS —
MPOTHO3VPOBAaHKE TIONUTHUYECKUX KPU3HCOB, PEBOJIFOIUM, BO-
€HHBIX CTOJIKHOBEHHH, TeHOLU/Ia U T.I1.;

OTZe/ YIpaB/ieHus] SKCTPeHHBIM OITIOBellleHHeM U 3BaKyalueil
MUIIMOHOB JIFOZlel U3 OMNacHBIX 30H B COOTBETCTBHM CO CITEK-
TPaJIbHBIM TIPOTHO30M TEKTOHWUECKUX, OHOJIOTUYeCKUX, KIH-
MaTUUeCKUX, TEXHOT€HHbIX, SKOHOMUYECKUX, MOJIMTHUECKUX U
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MPOYMX THUIOB KartacTpod (C yyacTveM Cayk0 rpakiaHCKON
000pOHBI ¥ BOEHHBIX);

— OTZeN CTeKTPaJbHOTO KOHTPOJIS 3a [epeMeleHHsIMU YesloBeye-
CKHX Macc C y4éTOM reHepajbHOTO CIIeKTPaJbHOTO 11BeTa 3THO-
KYJIbTYPHOT'O COCTaBa KayKZ0i U3 TaKUX MUTpaLuii (c yuactuem
BOEHHBIX U CITEIICTYXKO).

WmeHHO 3TOMy MMHHCTEPCTBY [O/DKHBI OECIPeKOC/IOBHO TMOUH-
HSITHCSL BCE [IPYyTHe UCIIONHUTE/IbHBIE CTy>KObI TOCYZapCTBa, BKIIOYAs
MeJULMHCKUe YUYPEeXKIeHus, criacatesieid, MOULUI0, apMHUI0 U CIiell-
C1yKObI BO BpeMsi TIPUPO/HBIX M COLIMAJIbHBIX KaTacTpod, HEU30eKHO
COTIPOBOXK/JAIOLIMX TIepHO/IbI CIIEKTPaJIbHOTO TepeKpalliMBaHKs Halllel
raHeTsl. la, Mbl He MOXKeM M30eKaTh 3THX KaTacTpod, MOCKOIbKY Mbl
He MO’KeM U3MeHUTb TPaeKTOPUI0 [BYIKEHUs Hallleli M/1aHeThl (BMecTe
co Bceti ComHeuHO cucTemoit) B ['ajlakTHKe uepe3 CrieKTpajbHO HEeOJ -
HOpOZHbIe 00/1IaCTH TanmaKTUUeCKoW cpenbl. Ho MBI MOXKeM TOATOTO-
BUTHCSI K HUM U TeM CaMbIM COXPaHUTh ThICSUe/ieTHee Hacylere U Tex-
HOJIOTMYeCKUi ypoBeHb pa3sBUTHSI COBpEMEHHOI uesoBeueckoil L[UBU-
JM3alyy, a TakKe MUHAMM3UPOBATh UMCJI0 Hen30eXHBIX pa3pylIeHuH
1 MaCCOBBIX >KEepTB.

AMEYAHWE OB ACTPOJIOrMH. Hazio oTMeTHTB, UTO BCE BBIIIIECKa-

3aHHOe 371eCb — 3TO BOBCE He “0/ja aCTPOJIOTUU U acTposioram”.

AcTponorus Kak Ky/JIbTypHbIM (heHOMeH CYIIIeCTBYET B HCTOPUH ye-
JIOBeueCTBa C IyIyDOKOHM APeBHOCTH U [0 HalMX JHeH. OTO — MpUMHU-
THBHBIN MeTOZ TpeficKa3aHus cOOBITHI Ha Halllell TlaHeTe, OCHOBaH-
HbIM Ha UCTOpUYeCKU C(HOPMUPOBABILENCS KYAbTYPHON TpajULUU, CO-
ryacHo KoTtopoit CosHie, myiaHeTH! U JIyHa, a TakKe UX TOJIOXKEeHHe B
30/]MaKa/bHbIX CO3Be3UsAX Ha Hebe HEKOTOPBIM 00pa3oM (opMUpyOT
3eMHbIe COOBITHSI.

To ecTb, acTpoJsIOTHsI COCTOWUT U3 [IBYX KOMIIOHEHT. IlepBasi yacThb
— 3T0 0OBEKTUBHBIE aCTPOHOMHYECKHe PacyéThl B3aUMHOTO PacIiosio-
>keHUs1 (rpynnupoBanust) ComHia, miaHeT U JIyHBI, a TakKe BbIYMCIIE-
HHUe TeX 30/IMaKa/bHBIX CO3Be37ui, Ha (hOHE KOTOPBIX KaXK0e U3 ITUX
HeOeCHBIX Te/l HaXOJUTCS B TOT [ieHb, Ha KOTOPBIA acTpOJIOT fie/iaeT
npeficKazaHe. ACTPOJIOTH Tak)Ke BBIUMC/ISIIOT, Kakye IJIaHeThl U 30-
JMaKaibHbIe CO3Be3/1usi Obl/IM B HAWBBICILIEM TTOI0XKEHUU HaJ| TOPH30H-
TOM B MeCTe U B MOMEHT DOXKJEHUs TOrO 4esioBekKa, JJisl KOTOpPOro OHU
COCTaBJISIFOT TIPOTHO3 COOBITHI (aCTPONOTH CUMTAIOT, UTO 3TO OMpeje-
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JsIeT BCe BPOXK/IEHHBIE CTIOCOOHOCTH W TIPEATIOUTEeHHsT UesioBeka). Beé
3TO — UYKCTO aCTPOHOMMUECKHe BbIUMC/IeHUs. VX pe3ysbTaT He 3aBU-
CUT OT Ky/IbTypPHBIX TPaJWLIMI U UCTOPUYECKOH SM1OXH.

Bropast yacTe acTposoruu — 3T0 CyObeKTHBHAash MHTEepIIPeTaLius
B/MstHUs CorHLja, T1aHeT, JIYHBI U 30[jMiaKka/lbHBIX CO3Be3ZWi Ha 3eM-
HbIe COOBITHS. ACTPOJIOTH He 3HAIOT PeasbHOrO (PU3MYECKOTO MEXaHH3-
Ma (GopMHUpOBaHUS COOBITHI Ha Harlell myiaHeTe (TOrJa Kak WMEHHO
3TOT MeXaHU3M SIBJISIETCST K/TFOUOM K TIPOTHO3MPOBaHMIO COOBITHI Oy Y-
11ero). VIx vHTepIIpeTanys BIUSHUS 3BE3]] U IUIAHET Ha 3eMHble COObI-
THS1 OCHOBaHa Ha TPaJIUL{UM, a 3TU TPaJULIMM Pa3/IWYHbI B K&K/ 0W HIKO-
Jle aCTPOJIOTUY U 3aBUCAT OT KyJ/IbTYPbl M BePOBAHUI KOHKPETHOTO Ha-
poZia B Ty MCTOPUYECKYIO 3M0XY, KOT/la 3Ta IKOJIA aCTPOJIOTHH Oblia
OCHOBaHa. Harpumep, ApeBHeerurneTcKuil TOpOCKoIl, TOPOCKOI IpyH-
JIOB, 3araJHOEeBPOTIENCKUN COBPEMEHHBIN TOPOCKOIl W Apyrve JaroT
pa3nuyHble Tpe/icKa3aHus Ha OCHOBEe OJJHUX U TeX ’Ke B3aWMHbIX I10JI0-
JKeHUM 30/MaKasibHbIX co3Be3aui, CosHLa, niaHeT U JIyHbl.

IMosToMy acTposoruueckde TipejcKa3aHus COBIBAIOTCS He OueHb
YacTO W JajeKu OT TOro, uToOBl HA3bIBATHCS TOUHBIMH HAyUHBIMH
rporHo3zamu. OfHaKO uesioBeyecKast IICUX0JI0TUsl TaKOBa, UTO COBIafie-
HHe HeCKOJIbKMX acTpOJIOTMUeCKHX Tpe/icKa3aHuii C peasibHbIMU 3HaUM-
MbBIMU COOBITHSIMM 3aCTaBJIsieT BEPUTh MHOTHX JIFOJIEl B TO, UTO U BCE
OCTaJIbHble aCTPOJIOTMUeCKHe MpeZcKa3aHus OyayT BepHbI (XOTs Ha ca-
MOM [ieJie 3TO He TaK).

B Hamm gnu, 67arofapsi COBPEMEHHBIM JJaHHBIM TeJTH0OMOJIOTHHY,
0000IEHHBIM U PACIIUPEHHBIM B Teopuu ['eoraToreHHBIX V3mydeHui,
MBI 3HaeM MeXaHH3M (OPMHUPOBaHUs COOBITHI Ha Halllel TylaHeTe.

A umenno, CosHile, ABUrasich Mo CBOell TpaekTopuu B 'anmakTuke,
TIOTJIOIAeT SHepryio Haberaroleil TamakTHUeCcKoi cpeJjbl, a 3aTeM pe-
TpaHC/IUpYyeT eé (MepeusnydyaeT C IMOHIKEHWEM TI0 4acToTe) B BUJe
cosiHeyHoro ['emonatorenHoro M3nyueHus. B cBoro ouepenp, TiaHe-
Thl — 35TO peTpaHcasaTopbl ['esvornaToreHHOro WM3nyueHUsi BHYTPU
CosiHeYHOU cucTeMbl (Takke C TIOHMW)KeHUeM o yactote). Ilpu aTtom
CoJiHLIe ¥ TUIaHeTHI ZOOABIISIOT K SHEPTeTHUECKOMY CITEKTPY Mepemsiy-
YyaeMol HEPTMU CBOW COOCTBEHHbIN reHepasbHbIM CIIeKTPa/IbHBIN I[BET
(peub MAET 00 SHEpPreTHYeCKUX CIIEKTpax, T.e. O CIEeKTpax 3Hepro-
0OMEHOB B Cpefiax, a He O CIeKTpe 3JIEKTPOMAarHUTHOTO W3/Ty4YeHHs).
[To3ToMy MpU ABWKEHUH Halllel TIaHeThl — eé BpalljeHUH BOKPYT COo0-
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CTBEHHOUN OCH W [IBIDKEHUH TI0 CTIMPa/bHOM TpaekTopuu B ['anakTike
(Bokpyr CosHila 1, 0lHOBpeMeHHO, BMecTe ¢ CO/THeUHOW CUCTEMOU B
lanakThke) — 3HepreTHUUeCKUe CBSI3U Ha IUIAHETe 8bIHYHCOeHHO U3Me-
HSIOMCS TI0[] BO3AeHCTBIEM aHCaMOJIst TOTOKOB KOCMUUYECKUX SHEepPrui,
KaK/IbIM M3 KOTOPBIX UMeeT CBOW TeHepasbHbIM CIeKTpaabHbIN 1IBeT.
ITpu 3TOM CHEKTpajbHOE TMepeKpalllMBaHHe 3eMHBIX 3HEePreTUYeCKUX
CBsi3el B reHepasibHbIE CIieKTpasbHble 1IBeTa 30JUaKalbHbIX CO3BE3AUN
(rpyrm 3Bé37 avicka Hartet ["anakTvku), ConHIIA U TIJIaHET MPOUCXOIUT
HaunboJiee CUIbHO BO BpeMsl MAaKCHMMAJIbHOIO TO[bEMa 3TUX HEOECHBIX
TeJl HaJi TOPU30HTOM (KOrja MX BO3JeiCTBHe B JJaHHOM MecTe Ha II0-
BEPXHOCTH TJIaHeThl MaKCUMasbHO). Tak Kak Mbl BOCTIpUHMMaeM H3Me-
HEeHUsI SHePreTUYeCKUX CBs3el Ha IyIaHeTe B BU/e MaTepUa/IbHBIX 3eM-
HBIX COOBITHI, TO CIEKTpa/JbHOEe TMepeKpallliBaHHe Halllel TIaHeTh
TI0/], BO3/[eMCTBHEM 3TOTO aHCaMOJisi pa3HOCTIEKTPAbHBIX TIOTOKOB KOC-
MHUECKUX JHEPruil TpejCcTaBiseT co00ii MexaHHW3M (HOpMHUPOBaHUS
JFOOBIX MPUPOHBIX U TEXHOTEHHBIX COOBITHI Ha Halllel TIaHeTe.

[TosTOMy acTpoHOMHUECKHe PacuéThl, SIB/ISIOLIMECS] OCHOBOM JIO-
OBbIX aCTPOJIOTUYECKUX TpeACKa3aHUi — 3TO MPUMUTHBHOE CXEeMaTH-
yeckoe Tpe/iCTaB/eHHe O MapLIpyTe Hallell TuiaHeThl B ['anakTuke, a
TaK>Ke PaCTMCaHUM TPOXOXKIEeHHUs T/IaHeThl CKBO3b CIeKTpasibHLIe He-
OJHOPOJHOCTH Haberarormeli ralakTHUeCKOH cpefpl (BAUSHWE 30[1a-
KaJbHBIX CO3Be3/IMi) U CIieKTpajbHble HEeOJHOPOAHOCTH Haberarolrei
COJTHEUHO-TITaHeTHOM cpefibl B camoii CoJIHeUHOW cucTeMe (B/IUSTHUE
ConHua, maaHeT W JIyHbI). A WHTEpPIpeTalMd 3TUX OOBEKTUBHBIX
aCTPOHOMMUECKUX pacuéToB acTpoJioraMUM — 3TO UX JOrajKd O MOo-
CJTeICTBUSIX CITEKTPAJLHOTO TlepeKpalliiBaHUsl SJHEPreTUUeCKUX CBsi3el
Ha I/IaHeTe TI0Z, BO3/IeHCTBHEM TUX Pa3HOCIIEKTPaTbHBIX TTOTOKOB KOC-
MHMYeCKUX 3HEepTuil (MHTepIIpeTaly acTPOJIOroB CyObeKTUBHO 3aBUCST
OT KyJIbTYPHOMN Tpafiuliuy ¥ BepoBaHUN KOHKPETHOI'O Hapoja, NpUHS-
TBIX B 310Xy OCHOBAHUS KaXK/J0M KOHKPETHOH IITKOJIbI aCTPOJIOTUM).

OBbITUSI HA 3EMJIE KaK TIPOsIBJIEHHe BO3JeMCTBUSI COTHEUHOH aK-
THUBHOCTH.

OO6mmpHbIe ucciefoBaHUsT YIDKeBCKOTO U IPYTUX VUEHBIX ellé B
riepBo¥i 10yioBUHe 20-r0 BeKa IMOHOCTBIO MOJTBEpPAUIN KOPPesSLI0
MeX/[y COJIHEUHOM aKTMBHOCTBIO U COOBITHAMM Ha 3emje: JeHCTBH-
TeJIbHO, TIOSIB/IEHWE COJTHEYHBIX TISIT€H, COJTHEUHbIE BCITBIIIKK U BLIOPO-
Chbl COJIHEUHOTO BelljecTBa (pOPMHPYIOT BCe MPUPOAHbIE U COLIMATBHO-
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IKOHOMHUECKHe COOBITHS Ha Hareli riaHete (cM. BBEAEHUME). Ho 310
He 03HauaeT, UTO Ka)KABIM MUK COJIHEUHON aKTUBHOCTU 00si3aTenbHO
BJIeUéT 3a Co00ii M3BEp)KeHUsI BYJIKAHOB, 3eMJIeTPSICEHUsI, SMUAEMUN U
BOIHBI 110 BCcel mylaHeTe. KOHKpeTHbIe MOC/ECTBUS B NPUPOJHBIX U
COLMa/BHBIX Cpefiax IJIaHeThl 3aBUCAT OT COYeTaHWsl eHepabHOro
CTeKTPaJbHOrO 1iBeTa I0TOKAa SHepruM, MPUXOJSIEro OT COJIHEUHbIX
TSITEH, BCIIBIIIEK W BBIOPOCOB COJTHEUHOTO BeIIeCTBa B 3TOT IEPHO[,
BpeMeHH, U TeHepajbHOI0 CIeKTPaJbHOIO LiBeTa TOM CIeKTpajbHOM
30HbI Ha I/1aHeTe, KOTOPO# 3TH Cpefibl TpUHAa/1eXar (CM. JieTalu B IJia-
Be CIEKTPAJIBHOE TIEPEKPAILIMBAHUE. 3AKOH TEPPUTOPWUIA). Tak, Hampu-
Mep, OZIMH U TOT yKe MUK COJHeYHOW aKTMBHOCTH (JOpMHUpYeT pasHble
COOBITHSI B Pa3HBIX CIIEKTPaJbHBIX 30HAX TUIAHETH.. B ofHOW criek-
TpasZbHOW 30HEe 3TO — MOIIHOe M3Bep)KeHHUe BYJ/IKaHa, B APYroil crek-
Tpa/JIbHON 30HEe — SMUJIEMUS, B TPeThell — BOEHHbIN KOH(IVKT, a B
yeTBEPTOM, HA0OOPOT, TpeKpallleHre BOEHHBIX CTOJKHOBEHUH, a TaKKe
5KOHOMMUECKHUH U KYJIbTYPHBII POCT, B 3aBUCUMOCTH OT COYeTaHUs re-
HepaybHOTO CIIeKTPa/IbHOTO LjBeTa COJIHEYHOM aKTMBHOCTH B JlaHHBIN
MOMEHT Y reHepaIbHOTO CTIeKTPaIbHOTO I1BeTa 3TOW 30HBI (CM. 001Imp-
Hble MCTOpUYeCKUe HCCnefoBaHUsl UIHKeBCKOro Ha 3Ty TeMy, YIOMH-
HaeMble BO BBEJEHUN).

['eHepa/bHBIN CTIEKTPAIbHBIN 1IBeT COJIHEUHOW aKTUBHOCTU OIpe-
JlefnsieTcsl SHepreTUYeCKUM CIIeKTPOM rajakTU4eCcKOW cpefbl, SHepruto
KoTopo# noryiotisio CoJiHLe B 3TO BpeMsi Ha CBOéM MapipyTe B ["amak-
THKe, a 3aTeM peTpPaHC/IMPOBaJ0 B OKOJIOCOTHEYHOe TPOCTPaHCTBO B
BUjle cosHeuHoro ['enmvomnarorenHoro Usnyuenus (c fobaBieHreM re-
HepaJibHOTo crekTpaibHoro 1peta CosHua). Ilnanets: ConHeuHol cu-
CTEMBI BJMSIOT Ha CIEKTpajbHble 30HbI 3eM/IM UM Ha UX obuTatened
aHaJIOTMYHBIM 00pa30M, HO C MeHbIllel MarHUTYyJO0i BO3ZEHCTBUS Ha
3eMHble Cpejibl, TaK Kak BO3/leiiCTBUe IIaHeT — 3TO TOJIBKO “3X0” cOo-
OBbITHIA COJTHEUHON aKTWBHOCTH, TIPeJCTaBJisoilee CoO0M COTHeUHOe
lenvonaTtoreHHoe 3nyueHye, TMOI/OLIEHHOE W 3aTeM peTPaHC/IUPO-
BaHHOe TulaHeTaMu B MpocTpaHcTBO CosiHeuHOM cucTtembl. [Ipu sTom
KaK7ast U3 TuiaHeT A00aBisieT K peTpaHC/IMPOBaHHOMY ['envonaToreH-
Homy M3/1yueHunIo CBOM reHepaabHbIN CrIeKTPaIbHbIN 1IBET.

Takum 06pa3oM, cOOBITHS B IPUPOJHBIX U COLMATBHBIX CpeJax Ha-
el maaHeThl (OPMHUPYIOTCS B pe3y/bTaTe BO3JeWCTBUS aHCaMOis
TPEX UCTOUHUKOB (B TIOPsIKe YOBIBAHUS CUJIBI X BO3[IEMCTBUYS):
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1. CoObITHSI COTHEUHON aKTUBHOCTU — Pe3y/IbTaT PETPAHCIISALIUN
(c MOHMWXeHWeM T0 YacTOTe) SHEPryuu CIeKTPa/JibHO HeoJHO-
POJITHOM Ta/lakKTUUeCKON cCpefibl, CKBO3b KOTODPYIO JIBWKETCS
CouHie;

2. Bo3peiicTBue riaHeT — “3X0” COOBITHH COTHEYHOW aKTUBHO-
CTH, PeTPaHC/IMPOBAHHOE IJlaHeTaMH (TakKe C MOHWKeHUeM
T10 YacToTe);

3. HenocpencTBeHHOe BO3[€iCTBME SHEPIMM BCTPEUHOW raak-
TUYECKOU cpeibl (MCTOUHMKA COJTHEUHOW Y TUIAHETHOW aKTUB-
HOCTH). Marnuryza 5Toro Bo3ZleliCTBUS Ha 3eMHble CpeJbl SIB-
JISIeTCSI HaVIMeHBIIIeH 13 BCeX TPEX, TMOCKONBKY HeprooOMeHbI
B TaJIaKTUUECKUX CpeZiaX TIPOUCXOST B 6ojiee BHICOKOUACTOT-
HOM JiMaria30He, YeM YaCTOTHBIM JMaria3oH 3HepProoOMeHOB B
TIJIaHeTHBIX Cpefax.

JTO0 — C/I0)KHas KOMILJIEKCHasi CUCTeMa BO3JeHCTBUs Ha MPUPO/-
Hble Y COLIMaZbHO-3KOHOMHYECKHe CpeJbl Halllell IUlaHeTbl, KOTOpas,
TeM He MeHee, IMeeT IPOCThIe 001He 3aKOHbI (CM. r1aBy CIEKTPAJTb-
HOE MEPEKPAIIIVBAHUE. 3AKOH TEPPUTOPUI), KOTOPBIE MO3BOJISIIOT TOYHO
PaCCUUTHIBATE COOBITHS TIPOIIJIOTO W MPOTHO3UPOBATh COOBITHS OyIy-
1I[eT0o Ha 3eMJIe.

[TosTOMy Ha [JAHHBIF MOMEHT Ue/IOBEUECTBY HEOOXOAUMBI 0OLIMP-
Hble paboThI MO CIIeKTPaJTbHOMY KapTUPOBAHUIO Halllel I/1aHeThl (co-
CTaB/leHue JleTalbHOM CIIeKTpanbHOM KapThl 3eMJIM), a Tak)Ke COCTaB/Ie-
HHYe KapTbl U pacriucanus npoxoxzaenusi Cosnia (Bmecte ¢ ComHeuHoOH
CUCTEMOM) CKBO3b CIIE€KTpaJibHble HEeOJHOPOJHOCTH Ta/llaKTUUecKOoi
cpefipl, KaXKJjas W3 KOTOPBIX MUMEET CBOH COOCTBEHHBIN reHepasbHbIA
CTIEeKTpa/bHBIN LIBET WM OTTeHOK. Kpome 3Toro, HeobXoaumo oripe-
[le/ITh BpeMs 3anas/iblBaHus OTBETHOM peakly B KaK[OW W3 IPUPOJ-
HBIX U COLMa/JIbHO-9KOHOMMUECKUX CpeJ| IJIaHeTbl Ha BHeIlHee CIieK-
TpajJibHOE TIepeKpalluBaHue (CM. TIOAPOOHOCTH B ryiaBe CIEKTPAJIBHOE
MEPEKPAIIMBAHUE. 3AKOH TEPPUTOPUIT). ViMest BceoOBeMITIONIVE 3HAHUS
B 3TUX 007acTsIX, MOXHO OyJeT ¢ yBepeHHOCTHIO TPOTHO3MPOBATh,
KOrjia sIBJIEHUsI COJIHEYHOM, IJIaHEeTHOM W rajlakTU4eCcKOil aKTMBHOCTH
BBI30BYT paspylleHUs B OJHUX CIeKTpasbHbIX 30H IJIaHeThbl, U KOrJa
— co3u/laTesbHble NI0C/e/CTBUS B JPYTHX.

[ToHrMaHMWe U CKopelilliee BBITIOJTHEHME 3TOM 3a/laud 03HayaeT BhbI-
nosiHeHWe Pa3peltienust BpemMeHu Ha coxpaHeHHe HbIHeIIHel uesioBeye-
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CKOM LuBWIM3alvH B Oyzymiem. HeroHuMaHve Wiy 3aMefiieHHe 3THX
OOIMPHBIX HCCeOBaHUN (HE3aBUCMMO OT apryMeHTOB WM TIPHYMH)
03Hauasno ObI Bhino/iHeHre Taby BpeMeHu Ha fianbHeliliee pa3BUTHE U,
KaK C/e[CTBUe, YNa/J 0K HbIHEIHel LUBWIM3aLMM C PUCKOM BbIMUpa-
HUsI BCETO UeioBeuecKoro poja (WiM ero Aerpajaljyd J0 TeXHOJIOTHYe-
CKOT'0 YPOBHSI KAMEHHOT'O BeKa) B pe3yJsbTaTe MOJHOM HeroAroToB/IeH-
HOCTH K TPAAYLMM TI/I00a/bHBIM KaTacTpodaM aroKaaulTHUeCKOTo
MaciTaba, CONMPOBOXKIAIOIIMM HAUaBIIMMCS TIPOL[ECC BXOXKAEHUS Ha-
111e} TJIaHeThbl B HOBBIM CIIeKTpanbHbINA ceKTop ["anakTuku.

ABJIFOJJAEMBIE ®OPMbI TEJI — (DOPMBI BCeX PaCTeHH U >KUBOT-

HBIX, peyibeha MeCTHOCTH, 06J1aKoB, a Takxke Hab/roaemMble (op-
MBI BCEX CO3/]aHHBIX UeI0BEKOM OOBEKTOB M YCTPOHCTB — Takue, Ka-
KUMH MBI UX Hab/II0/jaeM, MOTOMY UTO WX TPaHUL[Bl OUePUeHbI pe3KUM
nepenaoom cKOpocmu 3Hep200OMeHO8 B COCeHUX TMOTOKax ['eomaTto-
reHHBIX VI3yueHnii BHYTPU U CHApYKU 3TUX OOBEKTOB. 3/1eCh MOHSTHS
“BHYTpPU” U “CHapy’>Ku” SIBJIAFOTCS YCJIOBHBIMH, TaK Kak Ha CaMOM JieJie
HUKaKUX “00BEKTOB, OrpPaHHUUEHHBIX B MIPOCTPAHCTBe” HE CYIIECTBYeT.
Cy1mecTByeT /MIIb Pe3KUH Meperaj, CKOPOCTH 3Heproobmenos ['eoma-
TOreHHBIX V3myueHHil Ha TTOBePXHOCTH, KOTOPYIO Hallle BOOOpakeHHe
BOCTIpUHUMAET KakK “TpaHuIy” (OPMBI 3THX 00BEKTOB, XOTSI HA CAMOM
Zesie 3T 00BeKTHI TIPOCTHPAIOTCSI HUTSMH CBOMX 3HEProoOMeHOB 10
6eCKOHEYHOCTH B NPOCTPAHCTBE U BPEMEHHU.

IvHamuKa Hab/rojaeMoi GopMbl JTFOOBIX HaOJTIOaeMbIX 0O HLEKTOB
o0ycsioBneHa 0COOEHHOCTBIO Ue/I0BeUecKoro Mo3ra. Mo3r uesioBeka,
10 Mepe JBW)KeHUs Halllell T/laHeThl Mo eé TpaeKTopuM B ['anakTuke,
“CKaHMpyeT” MHOTOMEDHBINM TPOCTPAaHCTBEHHO-BPEMEHHOU IWIUHAD
COOBITUI Halllell TIaHeThl TI0 HaTpaB/IeHHMIO U3 MPOILIOro B Oyayiliee,
¢ukcupyss B BooOpakeHuM HaOuitofiaTenss TPEXMEPHble MIHOBEHHBIE
Toc/ie/joBaTe/IbHbIe “Cpe3bl” 3TOT0 LWAMHApa. DT “cpe3bl” — MrHO-
BeHHbIe “KafIpbI”’, KOTOpbIe MO3T 00beJUHSET B BOOODaKAEMBIN “XKu-
BOW KMHO(WIEM” 00 OKpY)KaroIUX COOBITHSAX. MBI “CMOTPUM” 3TOT
“KrHO(UIBEM” Ha SKpaHe Halllero BOOOpakKeHWsT ¥ BOCTIPUHUMAEM €ro
KaK ‘“OKM3Hb” OKDY)KArolllero Mupa, BbIDAXKEHHYH) B BHUZE U3MEHEHUs
(dopm HabsoaeMbIX 00HEKTOB, UX 00pa30BaHMs, pa3pyllieHus, Tepe-
MeIlleHus U T.1. (CM. TJ1aBy [TOJIE BOOBPAXKEHUSA).

OpvH Y3 caMbIX HarJIsiAHBIX TIPUMEPOB — MHUP pacTeHuid. B oco-
OGeHHOCTH — 3TO JlepeBbsi C UX Pa3BeTBIEHHON (paKTarbHOM CUCTEMON
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CTBOJIA, BETOK U JIUCTbEB B 3eMHOM atMoccepe, a Takxe C UX (pak-
TaTbHOUM KOPHEBOW CUCTEeMOMU B MOYBe (110 YC/IOBHOM “TIOBEepXHOCTBIO”
3emsn). YcioBHasE “TIOBepXHOCTh” 3eM/IM — 3TO TpaHUIIa Pe3KOro mMa-
JieHusl CKopocTeli 3HeproobmeHoB I'eornaToreHHbIX W3nyueHuii B oyBe
Ha TpaHHLe “rouBa-aTMoc¢epa” 1Mo CpaBHEHHIO C HaMHOrO 0OoJjiee BbI-
COKHMH CKOPOCTSIMH 3HeprooOMeHOB B BO3ZAYIIHOMW cpefie. Teso pacre-
HUS “pacTér” OT rpaHvLibl “rouBa-aTMoctepa” OfHOBPeMeHHO BIIYOb
TOYBEI U B aTMOC(epy, TIPOCTO NO8MOpSsisi TOT TIOTOK ['eornaToreHHBIX
W3nyuennti, s3HeproobMeHbl KOTOPOTO MPOMCXO/AT HA YacTOTax, CIie-
MUUHBIX AJIST 3TOTO BHJA pacTeHuil. [Io3ToMy Tesna pacTeHHi M MX
poCT, B 0COOEHHOCTH POCT JIePEBLEB, SIBIISIOTCS WLTHOCTPATUBHBIM HH-
[IUKaToOpoM MOTOKOB ['eonaToreHHbIX M3/my4yeHuil Ha yacToTax SHEpro-
00OMEeHOB B MHpe pacTeHHi.

AmHasyiornyHo, TeJla >KABOTHBIX U UeioBeKa (Tak Kak Ha JaHHOM 3Ta-
Tie pa3sBUTHUS UeioBeK 00/1aJjaeT >KUBOTHBEIM TeJIOM) TTOBTOPSIIOT Te TI0-
Toku ['eomatoreHHbIX V3myueHuii, 3HeproobMeHbI KOTOPHIX MTPOUCXO0-
[T Ha YacToTax, oIpe/iessIIOLUX Tesla )KUBOTHbIX. [louBeHHas cpesia U
CKaJIbHbIe [TOpPO/b! (TI0Z3eMHbIe Cpe/ibl Halllel M/1aHeThl U penbed MecT-
HOCTH) TIOBTOPSIIOT MOTOKM ['eomnaroreHHbIX M3myueHuit, sHeprootme-
HBbI KOTOPBIX TPOUCXOMSAT HAa YaCTOTax IMOUYBEHHOW M CKaJIbHOU Cpef
T/TaHeTbl, COOTBETCTBEHHO. BOJOEMBI M WX W3MeHeHHs BO BpeMeHU
TIOBTODPSIIOT MeHsiIolecs: OoTOKU ['eomatoreHHbIX V3myueHuii Ha ya-
CTOTax BOAHOU cpeAnl maHeTsl. Obaka U /robble 061auHbIe 06paso-
BaHMsl — aHAJIOTMYHO, HO Ha YacTOTaX 3HEeProoOMEeHOB BO3AYIIHON
Cpe/bl M/1aHeThl.

CrtpouTenibHble 00BLEKTBI U BOOOIIE JIFOOBIE YCTPONCTBA, CO37AH-
HBIX UeJIOBEKOM, TOXKe TIOBTOPSIIOT CBOM CreLiuduueckue TOTOKU ['eo-
raToreHHbIX U3myueHuil.

U Bce 3TH ¢opMbI HaOJIFOJaeMBIX HaMHd 00BEKTOB — (hparMeHThI
“KUBOTO KWHO(W/IbMa”, COCTOSILEr0 U3 TOC/e[oBaTe/lbHbIX “KagpoB”
(MrHOBEHHBIX TPEXMEpHBbIX “Cpe30B” MPOCTPaHCTBEHHO-BPEMEHHOIO
LIWMHApPaA COOBITUH Halllel TylaHeThl), KOTOPBIN YeloBeK “CMOTPHUT” Ha
JKpaHe CBOETO BOOOpayKeHUsI.

P EJIbE® MECTHOCTH (JIAH/IIIA®T) He COBIMa/laeT B Pa3HOUACTOTHBIX

c1osx (MMpax) Hallled TulaHeThl. AHAJIOTMYHO — He COBMAZaloT
“rlepcoHaXkn”, a Takxe U COOBITHS. DTO MMeeT MeCTO M3-3a TOTO Oue-
BUJHOTO (paKTa, UTo NMOTOKU ['eonaroreHHsIx W3nyueHuii B KaKA0M U3
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YaCTOTHBIX AMara3oHoOB He nogmopsitom Opye opyad.

Kak >xe Tor[a BBIIVIAAUT OKPY>KAIOIII MUD B Ka’KZOM K3 YaCTOT-
HBIX IATla30HOB Halllel TiaHeThI?

I'panuiibl Havbo/lee HU3KOUACTOTHBIX TIOTOKOB I'€0raToreHHBIX
V3nyueHuit BOCTIDUHUMAIOTCSI Kak “TBEpAbI” penbed MeCTHOCTH.
[Tpruém, uem HIXKe CKOPOCTH 3HeproobMeHOB, TeM Gosee “TBEpABIMU”
U “HeNOJBWKHBIMU” BBITJISIASAT 3TU MOTOKU 5HEpruM. Tak Kak Ipef-
CTaB/ieHWe HaO/oZaTens 0 “HU3KOYACTOTHBIX” W “BBICOKOKOUACTOT-
HBIX” TIOTOKAX SHEePTHH SIBJISIETCS] OTHOCUTE/TBHBIM U 3aBHCUT OT CKOPO-
CTU 3HEProoOMeHOB B ero COOCTBEHHOM Tejie, TO pejibe) MeCTHOCTH B
JJAHHOM YaCTOTHOM CJIoe IjIaHeThl (T.e. B Hab/mofaeMoM “MaTepuasb-
HOM” MMpe JIaHHOTO KOHKDEeTHOTO HabsrozjaTesnisi) HeoOsi3aTenbHO Ta-
KO ke, KaK penbed) MECTHOCTH B JPYTUX UACTOTHBIX CJIOSIX TUIAHETHI,
Hab/Tr0/JaeMbIii MX 00UTaTeSIMU.

C ToukM 3peHust 00bIYHOTO HAO/II0ATE IS, PUHA/IEXKALEr0 Hallle-
MY YaCTOTHOMY CJIOH0 TIJIaHeTbl, 0OMTaTe/M KaXKJ0ro U3 HU3KOUacToT-
HBIX (MUHepasbHbIX) C/I0EB IUIaHeThl BBIIVISAAT 37eMeHTaMU MeCTHO-
CTU WIN KaKUMU-TO TBEPBIMHU TeJIaMH, TaK Kak CKOPOCTH 3Heproobme-
HOB B MHHepasbHBIX Cpeflax HACTOJIbKO Me/JIeHHbI TI0 CPaBHEHHIO CO
CKOPOCTSIMU 3HeprooOMeHOB B HallleM MUpe, UYTO MbI BOCTIPHHHAMAaeM
3T 06BEKTHI “TBEPABIMHU” U “HEIOIBWKHBIMH”,

B cBoro ouepesib, pacTeHus ¥ )KUBOTHBIE HAILIETO YACTOTHOIO CJIOS
TI7IaHeThbl, a TaK)Ke JIFOAU BBITJISJAT 3/1eMeHTaMu pefbeda MeCTHOCTU
WY KaKUMHU-TO “TBEPABIMU” U “HENOBIKHBIMU Te/laMH il HabJTro-
[naTerst, TIPUHAZJIeKAILEr0 KaKoW-1M00 13 Ta30BBIX CpeJl TUIAaHeTHI (13-
3a TOTO, UYTO CKOPOCTH 3HEprooOMEeHOB B TejaX HaO/M0JjaeMbIX HaMH
pacTeHHH, >KUBOTHBIX U JIFOZIell OUeHb MaJlbl TI0 CPaBHEHUIO C HAMHOTO
60os1ee GBICTPHIMU CKOPOCTSIMU SHEPTOOOMEHOB B Ta30BbIX Cpefiax).

Takum 06pa3oM, KaX/bIi U3 CEMH YaCTOTHBIX CJIOEB Halllel TijiaHe-
Thl 3emsisi (CM. TOTOJIOTMUECKHe UCCe/oBaHus AU bapTuHu, yromu-
HaeMble BO BBE/JIEHMM) BOCIIPUHUMAETCsI Hab/F0/jaTesieM, TIPUHA/IJIeXa-
M 3TOMY YaCTOTHOMY CJIOIO (COOTBETCTBEHHO [IMalla30Hy CKOPOCTeH
3HeprooOMeHOB ero Teja), Kak IO/IHOLIEHHbIM “MaTepuanbHbIA MuUp”
TIaHeThl, 00/1aat0IU CBOUM CrieliudruecKrM penbe)oM MeCTHOCTH,
CBOVMH BOJHBIMU pe3epByapaMH, CBOeil aTMocqepoil W Hace/EHHbIN
CBOUMH CIe[UPUUeCKUMU pacTeHUsIMH, XXKUBOTHBIMH U JTFOJbMU. Y BCé
3TO He COBMAZi@eT B pa3HbIX YaCTOTHBIX CJIOSIX (MHpPax) IJIaHeThl U3-3a
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TOT0, UTO MOTOKU ['eonaTtoreHHbIX V3/yyeHni B KaXKJOM M3 YaCTOTHBIX
[IMara3oHoB (T.e. B pa3HBIX AMaria30HaX CKOPOCTell 3HeprooOMeHOB) He
TOBTOPSIIOT JPYT Apyra.
BUTATEJ/IM TA30BBIX CPEJ| Halllel IjiaHeThl. [loueMy MBI He BU-
IUM UX, a oOuTaTe/lM MHUHEpalbHBIX (HU3KOUACTOTHBIX) Cpef
TJIaHEeThl He BUZSAT Hac?

CeMb pa3HOYaCTOTHBIX C/I0EB MPOCTPAHCTBA IJIaHETBl — 3TO CEMb
Pa3HbIX YaCTOTHBLIX JMAra30HOB CKOPOCTel 3HeproobmeHOB (cM. pabo-
ThI 41 BapTuHHU, yrToMsiHyTele BO BBEJEHMN). DHEprooOMeHbl B KaXK-
JIOM U3 CeMU pPa3sHOYACTOTHBIX C/IOEB (MUPOB) IJIaHEThl IPOUCXOJAT B
CBOEM crieli(pueckoM YaCTOTHOM /iMara3oHe, NMPUHLUIHAILHO OTJIH-
YaroIleMcsi OT YaCTOTHBIX AMAara3oHOB BCeX APYTUX CJI0EB (MUPOB).
YeM BBl TUIOTHOCTH HAOJFOaeMOIl MaTepUH, TeM HIDKE CKOPOCTH
3HeproobMeHOB B 3T0# cpefe. U, HaobopoT, uem Gosee pa3psoKEHHOU
ABJIAETCSl HAO/MO/laeMast MaTepusi, TEM BbILLIE UATNA30H YaCTOT IHEPro-
06MEHOB B 3TOM MHpe (4aCTOTHOM CJIO€) T/IaHeThI.

Harpumep, ra3oBble cpeibl TJIaHETBL. DHEProoOMeHb! B T000H 13
ra30BbIX CpeZi IPOUCXOMAT C HAMHOTO OoJsiee BBICOKOW CKOPOCTBIO (T10
CPaBHEHUIO C HAllIUM YaCTOTHBIM Juara3oHoM). [103ToMy Mbl BUJUM
5TOT 6oJiee BHICOKOUACTOTHBIM MHP OUeHb “HU3KOIUIOTHBIM”, @ 00BEK-
ThbI 3TOT0 “HU3KOIIOTHOr0” MUpa “Me/bKaloT” repej, HalllMMU I/1a3aMu
Y HalllUMK NpUOOpaMK HAaCTOJILKO OBICTPO, UTO HU HALM MPUOOPHI, HU
Halll MO3T TIPOCTO He YCIeBaloT 3aperucTpUpoBaTh UX. TakuM 00pasom,
C TOUKH 3peHUs UejioBeKa jrobasi U3 Ta30BbIX cpefi (MUPOB BLICOKOYA-
CTOTHBIX SHEPrOOOMEHOB) BOCITPUHUMAETCS KaK MyCTOe TPOCTPAHCTBO
0e3 00LEKTOB, 3aM0/THEHHOEe Pa3psHKEHHBIM ra3oM.

AmnanornyHo — obuTarenu Kakoro-iubo U3 MHUHEPaJbHBIX MUPOB
(HM3KOYACTOTHBIX CN0EB) MyaHeTbl. OHU He BUJAT Halll NPUBLIYHBIN
MHD pacTeHUH, )KUBOTHBIX U 4esioBeka. CKOPOCTH 3HeprooOMeHOB Ha-
II1eT0 MHMpPa OrPOMHA TI0 CPaBHEHHIO CO CKOPOCTSIMH SHEProoOMEeHOB B
MHUHEepa/bHBIX MUpax. TakumM o6pa3oMm, AJist oOuTaTesst KaKoro-mbo u3
MHUHEPA/bHBIX MUPOB (HM3KOYAaCTOTHBIX CJIOEB) TTaHEThI 00BEeKThI Ha-
11ero Mupa 3demMepHo “HU3KOIUIOTHBI”, @ UX JBWKEHUsST HACTOJIBKO ObI-
CTpBI, UTO UX CBepXObICTpOe “MesibKaHue” He BOCIIPUHHUMAIOTCS ero
npubopamMu ¥ OpraHamMy UyBCTB.

WPBI TA30BBIX CPE/| Hallleli 1ylaHeTbl — MUPbI YaCTOTHBIX JAWa-
Ma30HOB 3HeproobMeHa B Ta30BbIX CpeJax IlaHeThl 3eMist. OTU
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3eMHble MHDBbl CMBIKAIOTCSI C aHaJIOTUUHBIMA MHDaMU Ta30BBIX Cpef
CosHua, apyrux riaHeT CO/THEUHOM CHUCTEMBI M C MHPaMU T'a30BBIX
Cpef APYTUX 3BE3IHBIX CHCTEM.

st obuTaTess MUpa KakoW-JMO0 M3 ra3oBbIX Cpe[| Halllel IiaHe-
Thl aTMocdepa IJIaHeThl BOCIIPUHUMAETCsl Kak “MHp TBEpABIX Ten”, a
HaMHOTO OoJsiee pa3psDKEHHas MeXK3BE3/Has rasoBas cpefja — Kak
“KUJKWAN OKeaH”, pa3[e/istolIui TBEpAble “OCTpoBa” B 3TOM OKeaHe
(armoceps! TIaHeT ¥ ra30BbIe cpebl 3Bé37). Eré 6osiee pa3psokEéHHast
CyOCTaHLIYSI MEeXXTaJIaKTHUECKOTO ra3a BOCTIPUHUMAETCS UM Kak “aTtmo-
cdepa”. B pesynbTaTe 3TOr0, 0oburtareny yi0b6Oro U3 MHPOB ra30BBIX
cpefi (BbICOKOYACTOTHBIX C/I0€B) Halllell IylaHeThl BOCIIPUHUMaeT Hallly
I/1aHeTy Kak (U3U4yecKHii OCTPOB B “OKeaHe” ra3oBBIX Cpe[, 3arloji-
HSIFOLUX MEeXXIVIaHETHOE U MeX3BE3JHOe MPOCTPAaHCTBO MeXAY JPYTH-
mu “octpoBamu’” (riaHetamu CostHeuHOU cucTtembl, COJTHIIEM, a TaKXe
3BE37IaMU U TIJIaHeTaMU JIPYTUX 3BE3AHBIX CUCTEM).

B uactHOCTH, 3TO TIOpOXKAaeT “3ddekT miockod 3emnn” — Ha-
61r0JaeMoe TIpe/iCTaB/ieHre 0 MUpe C TOYKH 3peHusi oburaTeneit raso-
BbIX CpeJ Halllei TlaHeThl, TZie Ta30Bas CpeJa Halllei TlaHeThbl BOC-
TIPUHKMMAaETCsI KaK OCTPOB TBEP/OM MaTepyu B OKeaHe MeHee TIJIOTHOU
Cpefibl, COeJUHSIIOIIEM ero C APYTHMH YCIOBHO TBEPIBIMU OCTPOBAMHU-
3emsisiMi COJTHEUHOM CUCTEMBI U ADYTHX 3BE3JHBIX CHCTEM Hallleii I'a-
JIAKTHKH.

[yt HUX TyTellecTBUe K 3TUM “IpPyrUM 3eM/siM” aHaJIOTU4HO ITy-
TeIIeCTBUIO Ha OKeaHCKOM JiaiiHepe WM TPaHCKOHTMHEeHTa/lbHOM aBUa-
JlaiiHepe K JPYTUM 3eMJISIM B HallleM YaCTOTHOM CJIoe TUIaHeThl (T.e. B
HallleM TIPUBBIYHOM MHpDe paCTeHWH, KUBOTHBIX W JItOJell), HO C WC-
M0/Ib30BaHUEM [IDYTUX “MOPCKUX” M “aBHALMOHHBIX” TPaHCIOPTHBIX
CpeACTB, Criel(pUUHBIX AJIs1 UX MUpa ra3oBbIx cpef. IIpu 3ToM ckopo-
CTU TIepeMellleHusl TI0 3TOM “MOpPCKOM cpefie” W B 3TOM “BO3ZAYIIHOM
cpefie” Ha OTPOMHOE UHCJIO TIOPSIKOB BBILLE CKOPOCTel repeMelleHus
B HallleM YaCTOTHOM CJI0e M3-3a TOTO, UTO CKOPOCTH SHeprooOMeHOB B
ra30BBbIX CpPeZiax Ha MHOTO TIOPSIAKOB BBILIIE.

BOPKA JTFOBOT'O COBBITUSI — T.e. COOCTBEHHO TiporiecCc COOpKH,
KOT/Ia 3JIeMEeHThI COOBITHSI COOMPAIOTCst BMECTE B €IUHOe COObITHE
B OTpe/ie/IEHHOM MecTe IIPOCTPAHCTBA U B OTIpe/ie/IéHHbIN MOMEHT Bpe-
MeHU — BBITIOJTHAETCS KaK 10 HarpaB/IeHUI0 W3 MPOIILJIOro B Oyayllee,
Tak ¥ U3 OyyIero B rpouioe. 3TO HETPYJHO MOHST, TTPeCTaBUB Kak
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SHEPTOHUTH 3/IEMEHTOB KaKOT0-Tu00 COOBITHS TSHYTCS M3 OecKoHeu-
HOCTH Kak IPOILJIOTO, TaK U OyyIero, CXoAsCh B OMpe/e/IEHHBIA MO-
MEHT BpEMEHHU B OIHOM JIOKA/IbHOM 00bEMe, T/le OHU CII/IETAlOTCS BMe-
cTe, GopMHUpYst TaKMM 00pa3oM “Tes0” AaHHOI'O COOBITHSI.

Mos3r kKak cucreMa TPEXMEPHOrO0 BOCIPUATUS MUpa He [aéT Ham
vHbOpMalMi O HallleM MHOTOMEepPHOM MPOCTPAHCTBEHHO-BPeMEHHOM
Tejle ¥ MHOTOMEDHOM TeJjle OKpY’Karollero Mupa. Mosr ycTpoeH TakKum
o6pa3oM, uTo OH “CKaHHMpYeT” Hallle MHOTOMEpHOe Tefo (Teo “MHOro-
MepHoro ['ysivBepa”) U MHOTOMeEPHOe TeJI0 OKPY>KaroIllero Mupa B He-
KOTOPOM Orpe/ie/IEHHOM HallpaB/IeHUM BpPeMeHH, KOTOpoe MO3r Ipej-
CTaB/IsieT HaM KakK “HarpaBjeHue W3 mpolwioro B Oyayiiee”. B pe-
3y/bTaTe 3TOr0 CKAHWUPOBAHMS MO3T CO3ZJAéT B HallleM BOOOpaKeHWH
MOC/IeJ0BaTe/IbHOCTE MTHOBEHHBIX TPEXMEPHBIX KapTUHOK (MTHOBEH-
HBIX TPEXMEPHBIX CeUeHW! UH, MHaue, “CKPUHIIIOTOB”) MHOTOMEPHOT0
MPOCTPaHCTBa-BpeMeHH. JTa I0C/e[0BaTe/IbHOCTh KApTHUHOK IIpef-
CTaB/ISIETCS HAaM B BUJe ““KUBOrO KMHO(MU/IbMa”, B KOTOPOM BCe COOBI-
THsI COOMPAIOTCS U3 3/1eMEHTOB TI0 HarpaBJ/ieHH 0, B KOTOPOM MO3T CKa-
HUpPYeT MPOCTPaHCTBO-BpPeMsl, KOTOpOe aBTOMAaTHM4eCKW pacro3HaéTcs
HaMH KaK HarpasJieHHe 13 ITPOLIoro B Oyayiiee.

Ecmu “mepenporpaMMHpoBaTh” MO3T Ha CKaHMPOBAHHWE OOBEKTOB
MPOCTPAHCTBa-BpEMEHH B 00PATHOM HATIPAB/€HUH, TO TAaKOW UeI0BEK
OymeT CMOTpeTh ApYroi “>KMBoi KMHOMUIEM”, B KOTOPOM BCE COOBITHS
CoOMparoTCs U3 3/1IEMEHTOB TI0 HaTIpaBJIeHHIO, Paclio3HABaeMOMY BCEMH
OCTaJIbHBIMY JIFOIbMU KaK HarpasjieHue u3 Oyayiero B npouuioro. Bu-
JVMBIN UM “OKUBOM KUHOQUIBEM” ObIT ObI OUueHb HEOOBIUHBIM C TOUKH
3peHuUst BCeX OCTa/IbHBIX Mogeil. Ho, Tak Kak rpoLecc “ckaHupoBaHUs”
MPOCTPAHCTBAa-BPEMEHH MO3TOM HHKaK He B/MseT Ha COOCTBEHHO
MHOTOMepHbIe COObITHS, 00a 3TH “KUHO(GHIBLMA” — CYTb MPOCTO /IBa
pa3Hble SKBUBAJIEHTHBIE MPe/ICTaBIeHUsl 00 OJJHUX U TeX )Ke MHOTOMep-
HBIX COOBITHSIX, HO HaOJTIOIaeMble B Pa3HOU TIOC/Ie/I0BATETLHOCTH.

Tak Teopusi OTHOCUTEILHOCTH DMHILLITENHA MO3BOJISIET HaM TOHSTH,
yTo moboe CcoOBITHE B MPOCTPAHCTBE-BPEMEHU COOMPAETCS U3 CBOMX
3JIEMEHTOB, CXO/ISIIUXCS B “Te0” JaHHOTO COOBITHS KaK M3 TIPOII/IOTO,
Tak ¥ u3 byayimero.

CTOPUYECKHME CJIOM — 3TO CJIeiCTBUe MHOrocjoiHoctu Bpe-
MeHH, BbID&KEHHOH B MpoLiecce IMOC/IeA0BaTelbHOI0 HaC/I0eHUs
BpeMEH B KaK/JOM UaCTOTHOM ‘“3K3eMruisipe” (MUpe) Hallleil IM/aHeThbl,
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YTO TIPOSIB/ISIETCS] B BU/Ie BEPTUKAJIBHON “NIPOCTPaHCTBEHHO-BPEMEHHOU
CTOTIKM” WCTOPUYECKUX CJIOEB U 0OHAPY>KUBAeTCs TIPH JIFOObIX apxeo-
JIOTUUECKUX PaCKOITKax.

ITockobKY MO3T HellpepblBHO CKaHUPYeT MHOTOMEepPHOE IIPOCTpaH-
CTBEHHO-BpeMeHHOe TeJ/I0 IUIaHeThl B YCJI0BHOM HaIlpaB/eHWH BO Bpe-
MeHH, KOTOpOe TMCHUX0JIOTUYeCKH BOCTIPUHMMAETCST KaK HarpaBJ/ieHUe U3
Mpouuioro B Oyayiee, TO B KaX/bIi MOC/IeJ0BaTe/TbHBI MOMEHT Bpe-
MeHH Hab/mofarensb “BUIUT” Ha SKpPaHe CBOEr0 BOOOPa)kKeHUSI HOBBIN
ToC/IeIoBaTe/IbHBIA TPEXMEPHBIH “CKPHHIIIOT” MHOTOMEPHOTO Habsto-
[laeMOro Mupa. ITa CMeHa KaJpoB BOOOpakaeMoro ‘“>kMBoro ¢uabma”
BOCIMPHUHUMaeTCs HabmogaTesieM Kak yCIOBHBIHN Mepexo, U3 HacTosle-
T'O BpEMEHH IJIaHEeThI B OyayIIiee.

OTOT mepexo/; COMPOBOXKAAeTC s KaXKYILUMCSI BePTUKA/IbHBIM “OITy-
CKaHueM” HabI0aeMOro TPEXMEPHOTO CJI0S1 HACTOSIIEr0 BpPEeMEHU
I/1aHeThbl B mpouioe. CKOPOCTb 3TOTO OIMYCKAaHUSl M TOJIMHA C/I0EB
BpeMeHH HeOJHOpPOJHA B pa3sHbIX MecTaxX IlaHeThl. B ofHMX MecTax
CJION BPEMEeHM OIycKaroTcsl riyboko. Hampumep, B JlaTuHcKoW 06sa-
ctyi UTanuy omyckaHue C/A08B HACTOSIIIEr0 BPeMeHH ITPOHCXOJUT CO
ckopocteto oT 0,5 7o 1 MeTpa B CTOJIeTHe, TaK YTO JApeBHEPUMCKHE
CTPOeHUs ¥ apTU(AKTHI IBYXTHICSTUe/IeTHEN JaBHOCTHU Ceiiuac jiexxat Ha
riny6buHe ot 10 g0 20 MeTpOB T10/] TTIOBEPXHOCTHIO 3eMJTH. B Apyrux me-
CTax, Harpumep, B BennKoOpUTaHUM — KMCTOPUUECKasi CTOMKA C/IOEB
BpeMeHH TOHKasl, KaK Obl CIIpeccoBaHHasi 10 BePTHKaH, B pe3y/bTaTe
Yyero JpeBHePUMCKUe apTHU(aKThI ie)kKaT MOUTH Ha TTIOBEPXHOCTH.

ApXeoJiory MBITAlOTCS OOBSICHUTD 3TOT (PAKT Pa3HbIMU KIMMaThye-
CKHMMM YCJIOBUSIMU Ha Hallleii rylaHeTe: “B OZHOM MeCTe IIaHeThl K/u-
MaTudeckre (pakTopsl B1aronpusTCTBYIOT COXPaHEHHIO HCTOPUUYECKOTO
(Ky/IbTYPHOIO) CJ/1051, @ B [pyTOM — IIPUBOJAT K pa3pyLLeHUI0 U BbIBET-
PUBaHUIO” — yTBEP)KAAl0T OHU. JTa TOUKA 3peHust — pe3yJsbTaT orpa-
HUUYEHHOTO Tpe/iCTaB/eHust 00 UCTOPUUECKOM IpOoLiecce, COCTaBIeHHO-
ro TPEXMepHbIM BOCIpHUATHEM Mo3ra. OJHakKo Terepb, Ipe/CTaBHB
cebe MHOTOMEpPHOe TTPOCTPAHCTBEHHO-BpEMEHHOe Tejl0 Halllel TiiaHe-
ThI “CO CTOPOHBI”, MbI TIOHUMaeM, UTO KIUMaTHUeCKHe (PaKTopbl caMu
SIBJISIOTCS] OGHUMH W3 BUJIMMBIX (C IIOMOILIBIO MO3ra) TPEXMepHbIX 1pO-
sIBJIEHUI HepaBHOMEpHOI [JUHaMHUKU CJ0EB YCAOBHOIO HACTOSIIETro,
T0C/Ie/[0BaTeIbHO Hac/IauBarOLUXCs C Pa3HOM CKOPOCTBIO SHEproobme-
HOB B Pa3HbIX MeCTax IJIaHeThI.
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AMYTHEHHOE BOCITPMSITUE MPOILIOro u Taby Ha Bocmpusitre 0y-

ayero. [Touemy Tak npoucxouT?

Taby Ha uHbOpMaIMIO 0 COOBITHUSAX OyAYIEro MPOUCXOAUT W3-3a
TOTO, YTO MO3T “CKaHUpyeT” MHOTOMepHOe Tes0 Hallleil TIaHeTbl U
Halre co6CTBeHHOe MHOTOMEpPHOe TeJI0 B HalpaBJIeHUH U3 MPOLUIOTo B
Oymyiee. B mporjecce 3TOr0 CKaHMPOBaHMs HAlll MO3T, KaK CHCTeMa
TPEXMEPHOTO BOCIIDUSATHSI MHUPa, TOC/e0BaTe/IbHO HAroJHSIeT Hally
MamMsaTh WHpOpMalyeld 0 COOBITHSX “CKaHUPOBAHHOTO” TIPOIIJIOTO,
BKJTIOUast MH(OpMaLHI0 00 yIaaéHHBIX COOBITUSIX U COOBITUSX NAIEKO-
r0 MpOLLIOro, M0JyYeHHYI0 B pe3y/bTaTe CKAHUPOBaHUSI MHOIOMEPHO-
ro TeJja IUlaHeThl MO3TOM JPYTUX /ol (B TOM Uucjie, U B MPOLLIOM)
Y TIepeJJaHHYI0 HAIlleMy MO3Ty uepe3 BepOasbHbIM WIH MUChMEHHBIH
obmeH. Ho mpu 3TOM MO3Tr He MOXXeT TIOMeCTUTh B Hallly TTaMsATh WH-
dhopmaruo 0 cobBITHAX OyAYIETo, TaK KaK 3TH COOBITHSA eIIlé He ObLIN
UM “OTCKaHHPOBAHBI”.

Teneps — npouwioe. Kak Mbl “BUM” ero?

OO6BIYHO, UeM Jajbllle B TIPOILIOM TIPOU30ILIO COOBITHE, TEM XYKe
MbI [IOMHUM €ro JieTajiu. B ucropruyeckoii nepcrieKTUBe AanéKoro rpo-
LIJIOr0, KOrja “pofoBasi NaMaTh” U MHACbMeHHble UCTOYHUKM 3aKaHUM-
BalOTCsl, TOTJja UCTOpUUEeCKas 3710Xa B HallleM BOCIIPUSTUM M1ePeXOUT B
3MOXY JIETeH/IAPHYI0, O COOBITUAX KOTOPOH Heb3sl CKa3aTh UTO-TO YBe-
PEHHO, TaK Kak 00 3THX COOBITHSIX [I0 HaC AOLUIU TONBKO JiereHpl. B
emjé Hosiee AanEKOM MPOLUIOM HAXOAWTCS JOMCTOPUYECKasi 310Xa, O
COOBITUAX KOTOPOM He OCTajioch BOOOIe HUKAKUX CBUAETENLCTB. [la,
MBI MOYKEM CZIe/IaTh KaKHie-TO BLIBOZLI O ObITe U Ky/IbType el 1ou-
CTOPUUYECKOW 3M0XU IO apXeoJ0rMyeckKuM HaxoJKaM, HO 3TU HaXOJKU
He [JaroT WH(OpMAaMK O COOBITHSIX TeX BpeMéH. [IpyruMu c/ioBamH,
YyeM Jiajbllie B TPOILIOM MPOM30LUI0 COOBITHE, TeM Oosiee “3aMyTHEH-
HbIM” MBI BOCIIPUHHMAEM €ro.

WTak, 3aMyTHEHHOe BUEHHE TPOIIOro, pacCCMaTPUBaeMOT0 HaMu
CKBO3b CTOTKY “MYTHOBATBIX CTEKOI” BCEX MPOLLIbIX MIHOBEHHBIX
cnoés BpemeHH, KOTOpbIe OTAENSAIOT ero oT Hac. Uem pasnblie B Mpo-
LIJIOM Haxo[aTcsi OObEKThI U COOBITHS, TEM TOJIIE U MyTHee CTOIKa
“MyTHOBATBIX CTEKOJI BPEMEHU”’, CKBO3b KOTOPYIO MbI UX “pasriisfbl-
BaeM”. DTOT YKWCTO BU3ya/bHBIA 3PQeKT “3aMyTHeHHSI” CTaHOBUTCS
TIOHSATHLIM, €CJTU TIPe/ICTaBUTh cebe MHOTOMEpPHBIM MPOCTPAHCTBEHHO-
BpPEMEHHOU LIMIMHADP COOBITHI Kakoro-mmbo 06heKTa MpoIIoro: Haua-
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JI0 5TOr0 LWIMHJpA CIVIeTaeTcsl U3 MUPHUAJ, SHePrOHUTel 3/1eMeHTOB
ero cOOpKHU, TSAHYIIUXCS K HEMY M3 OKPY>KaloIIlero MpOCTPaHCTRa, a KO-
Hel| 3TOr0 LWIKMH/ApPA paciijieTaeTcs Ha MUpHUa/ibl SHEPTOHUTEH 3/1eMeH-
TOB €ro pacrasa.

Pacria;, MHOTOMEpPHOTO LWIMHApPA COOBITMH Ha COCTAaBJISIIOIIHE
JHEPTOHUTY TIPOUCXOJUT COOTBETCTBEHHO CKOPOCTH 3HEProoOMeHOB B
JHEProHUTAX. B Hauase pacriazia OTAE/SIOTCS SHEPTOHUTH CaMbIX ObI-
CTPBIX HEProoOMeHOB, MTHOBEHHBIE TPEXMepHbLIe CeUeHHs] KOTOPBIX
BOCIIPMHUMAIOTCSI MO3TOM KakK 3/71eMeHThl Ta30B U JKUAKOCTel. 3aTem
OT/Ie/ISIIOTCSL SHEPTOHUTH BCE Gosiee u HGosiee Me/IeHHBIX HEproobme-
HOB, TPEXMepHbIe CeueHUst KOTOPBIX BU/JHBI KaK 3JIeMeHThI BCE Oosee U
Oosiee TIOTHBIX BewecTB. [loce[HUMHM B COCTaBe pacraZaroIierocs
MHOTOMEPHOT0 LIUIMHAPA COOBITHI OCTAFOTCSl JHEPTOHUTU CAMBIX Me[-
JIEHHBIX 3HEepProoOMeHOB (MX TpEXMepHEBIe CeueHHsi BOCITPUHUMAIOTCS
MO3IOM Kak 3/1eMeHThl TBEpbIX MUHepasnoB). Ho 1 oHM Takke pacriie-
TAlOTCs, B pe3y/bTaTe uYero MpoLecc pacraja 3Toro MHOIOMEPHOIO
LWIMH/IPA COOBITHI OKOHUATEe/IbHO 3aBepILaeTCs.

I[TepBbiii puMep. BusyanbHoe Hab/roJeHHe 3a KaKYLUMCS “pas-
no>keHHeM” (pU3MUECKOTO Tesa yMepllero 6Mo/Iornyeckoro CyIjecTBa,
HarpuMep, Tejla yMepllero ueioBeka. Ha camom zene Mbl BUZUM MTHO-
BEHHBIM TPEXMEPHBIH Cpe3 MHOTOMEDHOTrO I[WIMHZpA COOBITHM 3TOTO
yesioBeKa B TIOC/IeIHAN MOMEHT ero TOTHOCThIO “coOpaHHOr0” COCTOs-
HUsl, HO CKBO3b CTOIKY MHOJKECTBa ApPYTUX TPEXMepHbIX ceueHHUi Ipo-
CTpPaHCTBa-BPeMeHH, CO3/laBaeMbIX MO3rOM B HallleM BOOOpaKeHHWH B
KaKZbIi 10C/ie[joBaTe/IbHbIi MOMeHT BpeMeHU. [1o mMepe yaaneHUsi OT
MOMeHTa TocIeHel i COOPKM MHOTOMEPHOTO LUTMH/PA COOBITUI 3TOTO
yesioBeKa (MOMeHTa ero YCJOBHOU “cMepTH”) CTOMKa 3THUX “CTEKOM”,
CKBO3b KOTOpbIE “CMOTPHUT’ Hab/o/iaTe/b, CTAHOBUTCS BCE TOJIIE H,
Kak cJjieficTBUe, BCé “MyTHee”. [I/IOTHbIE 371eMeHTHI Tea “ymMepiuero”
BCE elIé SICHO “pacro3HaBaeMbl” MO3TOM Habmrogarens. OTO — MIHO-
BeHHbIe TPEXMepHbIe Cpe3bl JHEPrOHUTeH Me/IeHHbIX YHEPrO0OMEeHOB,
BOCIIPUHMMaeMble MO3IOM KakK JIeMeHThI CKesjleTa “yMmepliero”  T.II.
Torzga Kak MeHee IJIOTHbIE 37IeMeHTHI ero Tesla (MTHOBEHHbIe TpEXMep-
Hble CPe3bl SHEPTOHUTEH OLICTPBIX IHEProOOMEHOB) BOCIIPUHUMAIOTCS
MO3roM HalJtro/jaTensi Kak OT/e/bHble (hparMeHThl MJIaHETHBIX CpeJi, HO
yKe He CBSI3aHHbIe C TPEXMEPHLIMU 0oJjiee TIOTHBIMH “OCTaHKaMu”
3TOrO YesioBeKa.
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U Tak fanee [0 TOr0O MOMEHTa BpeEMeHH, KOIJja CTONKA OTCKaHUPO-
BaHHBIX MI'HOBEHHBIX TPEXMEPHBIX CJI0EB TMPOCTPAaHCTBAa-BPEMEHU He
CTaHeT HACTOJ/ILKO TOJICTOM M “MyTHOM”, UTO MO3T Hab/roaTess, TS/
CKBO3b 3Ty CTOIKY “CTEKO/I” BpeMeHH, OyJeT He B COCTOSIHUH pasriisi-
JeTb TejI0 3TOr0 YyejioBeKa B MPOLLIOM. OTO BOCIIPUHHUMAETCS MO3TOM
Kak TIOJIHBIN pacraj, Tesia “ymepiuero”. B ciyuae, Harpumep, CKura-
HUS Tejla “ymepliero” 3TOT NPOLECC “3aTyMaHUBaHUS” MPOLUIOTO BU-
3yajbHO BOCMPUHUMAETCS HA MHOTO TIOPSITKOB OBbICTpee, TaK Kak IMpH
OKUraHuu (CBepxObICTPOM OKMCJIEHHWHM) CKOPOCTA 3HEProoOMEHOB B
TBEP/BIX BellleCTBaxX TPyIla TAK)Ke BO3paCcTar0T Ha MHOI'O TIOPSIIKOB.

[pyroti mpriMep — MHOTOMEpPHOE TeJI0 CaMoro Habmmozaress (Teso
“mHOrOMepHoOro I'yyutBepa”). Mo3r Habmoare st CKaHUPYeT He TOJTb-
KO MHOTOMEDHOE Tejl0 OKPY)KAaloI[ero MHpa, HO M ero cobCTBeHHOe
MHOTOMEpPHOe Teslo, CO3/aBasi B KaKJbli MOC/eZ0oBaTe/bHbI MOMEHT
BpeMeHH BUPTYabHBINA 00pa3 ero MCHOBEHHOTO TPEXMEPHOTO CeUeHHs,
KOTODbIM BOCIIPUHMMAETCs B BOOOpakeHHM HabmropaTess (COTJIacHO
CTIMCKY ONMCAHUH Tesl U sIBJIeHUH, XpaHsIleMycsl B ero MaMsTH) Kak ero
COOCTBeHHOe “MarepraibHoe” (hHU3UUeCcKoe TeJo.

ApuUCTOKpaT, y KOTOPOro /iBa Masjblid Ha PyKe MW HOTe SIBJISIOTCS
CPOCLLMMMUCS C POXKJEeHUsL. DTO — CUHJAKTWIHWS, TeHeThuecKasi aHoMa-
JIis, TiepeJarolasicsl o0 ayTOCOMHO-/JOMUHAHTHOMY TUIly Hacje[oBa-
Hus. U1 5Ta aHOManus NposB/IsSeTCs B ero pojy OJIMH pa3 B HECKO/IBKO
nokosieHUi. OH CTOUT B CBOEM ceMelHOM CKJieTle ¥ CMOTPUT Ha CKeseT
cBoero npepka, >xusuero 800 ner tomy Hasan. Ha camom gene oH
CMOTPUT Ha €80é cobcmeeHHoe mesno 800-neTHel JABHOCTH — MIHO-
BeHHOe TPEXMepHOe CeueHHe ero COOCTBEHHOTO MHOTOMEPHOTO Tesia,
cpenanHoe 800 et Ha3az. Ero teno 800-meTHel JaBHOCTH TOMBKO BbI-
[JIAUT T0/ypaclaBlIMMCSl CKeJIeTOM H3-3a UCKaKeHUM M “3aMyTHe-
Huit” B Tome 800-7eTHel CTOMKY C/I0EB BpeMeHH, CKBO3b KOTOphIe OH
CMOTDUT B JJAHHBIM MOMeHT. LIummHAp coObITHI (MHOTOMEpHOe Terno)
3TOT0 apHCTOKpaTa HeoJHOKpaTHO cobupasics 1 pacragasncs 3a 3ta 800
JIeT € TIep1O/IOM TPOSIB/IEHMs] CUH/JaKTH/IMK B ero poy. Torja Kak Kax-
IIBI U3 ero 1mocjie/oBaTeIbHbIX YCIOBHBIX “TIpeJKOB” U “TIOTOMKOB” —
HOCUTeJIel CHHAKTWIMK — 3TO TIPOCTO IOC/e/i0BaTe/IbHble COOPKU
ero coOCTBEHHOT'0 MHOTOMEPHOTO TeJIa.

3amyTHast (yHKLMS MO3ra OXpaHsieT MO3Tr 3TOr0 apUCTOKpaTa OT
“mieperpeBa” B BU/le CyMacLleCTBUsI, HaBSI3bIBasi eMy BOCIIPUSITHE MHO-
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TOMEPHOT0 Tejla B BHJeE TOC/AeJ0BaTe/IbHOCTU MIHOBEHHBIX KaJpOB
“XUBOTO KMHOGUIBMA”, TIOC/IeIoBaTeTbHO PaCTo/I0’KeHHBIX BIOIb OCU
BpEMEHH, U, TaKUM 00pa3oM, GopMUpyeT BOOOpaykaeMyt0 MBIC/Ib: “3TO
— OCTaHKM TBOero npefka, >xusluero 800 net Haszazg”. Torga Kak Ha
CaMoM Jiesie — 3TO0 (pparMeHT MHOTOMEPHOI'O TeJla 3TOr0 apyuCTOKparta,
pacrosio>keHHbIM Ha 800 JieT B MPOIJIOM 10 OTHOLIEHUIO K (pparMeHTy
B “HacTOsIIUMA MOMEHT BpeMeHU” (KOTODBIM Mpe/CTaB/leH ero MO3romM
Kak ero “eIMHCTBEHHOE peasibHOe Teso”).

CrnenyeT OTMETUTb, UTO BbIIlIeCKa3aHHOE He SIB/SeTCsl KaKOW-TO T'U-
rore3oi Wiu miofoM ¢aHTasuu. ITO — HOBOE U OUeHb MHTepecHoe
HarpaB/ieHVe B OHodu3MKe, UCC/IeI0BaHUSl KOTOPOTO Ceiyac HaxofsT-
s TOJIBKO B CaMOM Hayarie.

H OCMEPTHAS JXU3Hb JIFOJJE — COXPAHSIeTCS JIM JIMYHOCTb Yesio-
BeKa rocsie ero (pu3nyeckoil cMepTH, T.e. oc/ie pacnaja ero ¢u-
3UYecKoro (MaTepyanbHOr0) Tesa?

CMepTh M pOXKJeHHe KaK TakoBble He cyllecTBYOT. CylecTByeT
JIMIIE MHOTOMEpHOe “Tesio” — LMIUHADP COOBITHH, 3aHUMAFOLIHUI orTpe-
TIeJIEHHBI MHOTOMEPHBIH 00BEM B MPOCTPAHCTBE-BPEMEHH U CITIETEH-
HBI U3 MUDUa/], SHEPTOHUTEN ero 3/IeMeHTOB, KOTOPhIe TSHYTCS K HEMY
13 OKpY’Karoiero 06xéMa IpoCTpaHCTBAa-BPEMEHH U 3aTeM BBIXOJST U3
Hero, CoeJJuHsIsl ero C ApyruMU MHOTOMEPHBIMU TelaMH (LMIUHApaMu
coObITHIA), CyllecTBYOIUMY B beckoHeuHocTy. VI/UTiO3ust POXKAEHUS U
CMEepPTH KakK MaTepHa/bHBIX MPOLeCCOB, HAO/M0aeMbIX B MTHOBEHHBIX
TPEXMEPHBIX CEUEHMsIX MPOCTPAHCTBA-BPEMEHH, CO3/AETCs B BOOOpa-
JKeHUM HaOsTrofiaTesnst ero MO3roM, Korja Mo3r, B IPOLecce CKaHHPOBa-
HUSI OKPY’KalOIlero MHOTOMEPHOT0 00béMa B0 OCH BPeMEeHHU, CKa-
HUpyeT “Hauvano” (COOpPKy W3 3HeproHureidl) u “KoHelr” (pacraj Ha
JHEPrOHUTH) KaKOT0-TMO0 MHOTOMEPHOTO LIWIMH/PA COOBITHI.

IMocsie TOUKM pacnaja UUIMHAPA COOBITHI KaKoro-mbo CyIecTBa,
€T0 OT/e/bHble SHEPIOHUTU WU AaXke Liesble (pparMeHThl ero SHepro-
HUTEH CIUIeTAI0TCS C SHEPTOHUTSAMU paciiafia IPYTUX LWIMHAPOB COObI-
THI, 00pa3ysl LWIMHAPHI COOBITHH APYTUX CYIIEeCTB WA CTAaHOBSICh
3/IeMeHTaMH IJIaHeTHBIX cpefi. [Ipy 3TOM SHepProHWTH IepefjatoT, BMe-
CTe C PHEeproCreKTPaIbHBIM KOJIOM CBOMX KoJiebaHuii, nH(popMaLHo o
TeX TpeJbIAYIINX UIMHAPAX COOBITHH, 3/1eMeHTaMU KOTOPBIX OHH SIB-
nsmck. TIoHMMaHMe 3TOro Tpolecca, ceAyoilee U3 cuMbro3a 6uo-
(U3MKY 1M TeOpUM OTHOCUTENbHOCTA DWHIITeHHA, M03BOJISIeT TIPUHSTh
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peanbHOCTh SIBJIEHUS] PeUHKapHALH, KOTAa YeJI0BeK MOMHUT COOBITHS
Y MepCOHa)Kel YKU3HU APYTUX JIFOZei, )KUBIIKMX B MPOLIOM (CM. I/laBy
[TPUPOLIA KU3HU U CMEPTU. PEMHKAPHALIUA).

Onst Gosnee TOMHOTO TMOHWMAHWSI POXKJEHUS W CMEpPTH CJiefyeT
yUecTb elllé oHy 0c00eHHOCTh MO3Ta, a IMEHHO — ero HaCTPOMKY Ha
pacrio3HaBaHHe JIMIIb OTPeZIeIEHHOTO Jfaria30Ha yacToT SHeproobme-
HOB. Mo3r Kax[joro cyuiecrsa (WIM aHaJor MO3ra, KOTOpbIH ocylle-
CTB/ISIeT aHAJUTUYECKYIO0 4acTb (YHKLUWU BOCIIPUSTHS OKPY’KaloLlero
MHpa) “HacTpoeH” Ha BOCHPHUATHE CKOPOCTeM U COOTBETCTBYIOLUX UM
YacTOT 3HeprooOMeHOB TOJILKO B Mpe/iesiaX ero COOCTBEHHOTO YacToT-
HOTO JMamna3oHa (MUpa) iaHeTwl. Bomee GpICTphIe U Gosee Me/IeHHbIE
3HeprooOMeHHI 3a MpeZieslaMi YaCTOTHOTO Jjana30Ha, Ha KOTOPBIH H3-
HayaJIbHO HAaCTPOEH MO3T, He BOCIPUHUMAIOTCS WM. [103TOMYy MUpHI U
¥xX oburareny, 3HeProoOMeHbI KOTOPLIX IMPOMCXOJAT Ha UYacTOTax U
CKOPOCT$IX [JpyrMX YaCTOTHBIX AWara3oHOB (MUPOB) IJIaHETHI [JI1 MO3-
ra IpocTo He cyujecmayrom.

Bnarogapst sToMy CBOMCTBY MO3ra, B TOM C/ydae, KOTrja Hecylias
yacToTa 3HeprooOMeHOB HUMUHApPaA COOBITUH B KakOM-TO (hparMeHTe
ero /i/IMHEI (BO BpeMeHH) MeHsieTCsl Ha YacTOTy Jipyroro, 6osee BbICO-
KOro uu 60Jiee HU3KOr0 YaCTOTHOTO JiMara3oHa (MUpa) Halllel rjiaHe-
ThI, MTHOBEHHBIE TPEXMeEpHBIE CeueHUsl 3TOro (parMeHTa LWIHWHAPA
COOBITUI TIEpPeCcTaloT “CBeTUTLCS” (TlepecTaroT ObITh 3aroTHEHHBIMU
JHeprvei cobCTBeHHBIX KosilebaHWi) C TOYKM 3peHHst Mo3ra Hab/roa-
Tesisl. [TosTOMy ero Mo3r BOCIpPUHMMaeT TPEXMEPHOe Teslo YesioBekKa,
WCTILITABIIETO TAaKOW CABUT HECYIeH uYacTOThI SHeproobMeHOB, Kak
MEPTBOE M pacraZiaioljeecss Ha 3/1eMEHTbl OKPY’KaroLUX IJIaHETHBIX
cpeJ| W, 3aTeM, OKOHYATeIbHO TiepecTaroijee ObITh “BHIUMBIM”, CJIUB-
IIKCH ¢ (POHOM 3THX TUIAaHETHBIX cpeZ. Ha camoMm fiesie 3TOT ueioBek He
ymupaeT, T.e. er0 MHOTOMepHOe TeJI0 He pacrafaeTcs Ha COCTaBJIAIO-
IMie ero SHePrOHUTH, a TIPO/I0/DKAET XKUTh, HO OYAyUd HAIOTHEHHBIM
3Heprvei cobCTBeHHBIX KoslebaHMH y)Ke Ha APYTroi Hecyllei yacToTe B
JPyrOM UaCTOTHOM /JiMaria3oHe (MUpe) TIaHeThl.

Koria uesnioBek Heoco3HaHHO (T.e. He TI0 CBOeli BoJie U He TIOHUMas,
YTO C HUM [IPOUCXOJUT) IONa/jaeT B TAKyK CUTYaL[UI0, ero MO3I aBTO-
MaTUUYeCKH IepeHacTpauBaeTcs Ha paclio3HaBaHKe HOBOI'0 YaCTOTHOIO
JMariasoHa (Mupa) IJIaHeTbl, KOTOPOMY TPHUHAAJIEXUT HOBasi Hecylast
YyacToTa 3HeprooOdMeHOB (Ha MPOTSPKEHWH JJaHHOTO ()parMeHTa ero Lju-
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JMHApPa COOBITHI). DTOT TMepexo/, Kak MpaBW/IO BOCIIPHHUMAETCS €ro
MO3roM /00 KaK Pa3HOBUIAHOCTH KaTacTPOdbl, MO0 KaK 3achIllaHKe B
OJHOM MHUpe U TIpocChinaHue B ApyroM. OpHako 3aiurtHas (QyHKLHsS
MO3ra ¥ B 3TOM C/lyyae OXpaHseT MO3T CBOEr0 X035IMHa OT “rieperpea’,
BKJTIOYAsi MeXaHH3M ObICTpOro 3abbiBaHUs (CTUpaHWs W30BLITOYHON WH-
¢dopmaruy, Befyllell K reperpyske Mosra) 1 MexaHr3M ICHUX0JIOTHYe-
CKOTO BTSTUBAHUS B PYTUHHBIE e)KeJHeBHBIE /lefia, Beylye K ObICTpoi
aZlantaliud B HOBOM Mupe. B pe3ynbTaTe, CIyCTsi HeJO/Iroe BpeMs
GOJBIIMHCTBO JIHO/iel, UCTIBITABIIUX TOJ00HBIN TIEpexo/], JIErko OpUeH-
TUPYIOTCSI B HOBBIX 00CTOSATE/BCTBAX M HAUMHAIOT Ge3JyMHO “XOIUTh
Ha paboty” B HOBOM Mupe. biaroziaps 3amuTHON (DYHKLIMM MO3ra OHH
BOCIPUHUMAIOT Y)Ke CHJIBHO (hparMeHTHPOBAHHBIE BOCIIOMHUHAHMs 00
VX TIpefblAyllieM MHUpe Kak “(parMeHTHI CHAa”, He UMeIOLIMe peaJbHOU
ocHOBEIL. Torza Kak HOBBIM YaCTOTHBIN JUarna3oH IJIaHeThl Terepb BOC-
TPUHUMAaeTCs] UMU KaK UX eJJMHCTBeHHbIN peanbHbINA “MaTepyanbHbIN”
mup. Y BCé 310 Brarojaps 3amuTHON QyHKIMK MO3ra.

CmeHa Hecyleli 4acTOTBl 3HeprooOMeHOB B IUIUH[pe COOBITUH
MOXKeT OBITh OJJHOPA30BOM, T.e. 3TO MOXKET NPOU30MTH JIMIIL B KAKOM-
TO OJJHOM U3 MOC/e[0BaTe/bHbIX TPEXMEPHBIX CeYeHUM LWINHJpA CO-
ObITHIT ¥ HeCyIlasl 4acToTa ero SHeprooOMeHOB HUKOT/A /jajiee BO Bpe-
MEHU He BepHETCSl B NPeXXHWW YacTOTHBIM Juana3oH. B sTom ciiyuae
YeJIOBeK, UCTBITABIINK TaKOW Tepexo/i, HaBcerga “ymupaet” fjisi oou-
TaTeslel ero Irpe)KHero YacTOTHOTO JAvaria3oHa (Mupa) riaHetsl. Ho
TIPU HEeKOTOPBIX YC/IOBUSX (TPUPOAHBIX KaTacTpodax WM TeXHOTreH-
HBIX YCJIOBHSIX, CO3/IaHHBIX B 71ab0paTOpyUy) HeCyIjasi 4acToTa SHepro-
00MeHOB ero LWIKMH/IPA COOBITHI MOXKET CHOBA CIBUHYTHCS B TIPEXKHUMA
YaCTOTHBIM [uana3oH U JaXe HeOJHOKPaTHO MepexoiuTb W3 OZHOrOo
YaCTHOr'O Juaria3oHa IJIaHeThl B JPyrold C HEKOTOpPbIM NEepUOJOM BO
BpemeHH. Harmpumep, Kak B BBILLIEONMCAHHOM C/Iy4ae C apuCTOKpaTOM,
paccMaTpUBAIOIIMM CBOM coOCTBeHHBIN cKeseT 800-yeTHel JaBHOCTH,
HO He 0CO3HAIOIMM, UTO 3TO OH CaM (B 71ab0paTOPHBIX IKCIIePUMeHTax
TIPOLIeCC CABHUTra HeCyIled YacTOThI HeprooOMeHOB Tejla OrepaTopa B
ZIPYToii YaCTOTHBIN AMara3oH I1aHeThl SIB/ISeTCS [0JTHOCThIO0 OCO3HAH-
HBIM OJ1aroziapsi MeIMKaMeTO3HOMY WM TICUXO(U31UUeCcKOMy To/aBie-
HUIO 3alUTHON (DYHKLIUM MO3ra).

Takue cOBUTU Hecylled 4acTOThl WHAWBUAYYMOB TPOUCXOJST He
YacTo, HO U He SIB/ISIOTCS KaKUM-TO YHUKA/IbHBIM HUCKMOueHreM. Tak,
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eIMHOBPEeMeHHasi 0CO3HaHHasl THOeJb TPYMITEI JIFo/ieH, 00beJUHEHHBIX
O/THOM Hujieell ¥ CKOHI|EHTPHPOBABIIUXCSI HA HEW B MOMEHT CMepTH, NIPU
HEKOTOPBIX YCJIOBUSIX COTIPOBOKAAETCS KOJUIEKTUBHBIM CHHXPOHHU3H-
POBaHHBIM C/JIBUTOM HecCyllleid UaCTOThbl MX Tesl B [IPYrod UaCTOTHBIN
[Mara3oH (MUp) Halllel MIaHeThI.

37ech Mbl BUAUM UX “MEpTBbIe” Tesa, MeJJIEHHO pacrajaroiiyecs
Ha MOJIeKy/Ibl IUIaHeTHBIX cpefi. DTO — B C/Iydae CABUra Hecylleld ua-
CTOTBI UX TeJl B KAaKOW-TM00 M3 HU3KOUYACTOTHBIX AWAra30HOB (MUPOB)
T/IaHEeTHI, T/Ie CKOPOCTH 3HEPrO0OMEHOB HAMHOT'O HIDKE, UeM B HAllleM
YaCTOTHOM [uaria3oHe. Vny Mbl BUAUM TIOUTH MTHOBEHHBIN ITOJTHBIM
pacrnaf ux “mEpTBbIX” TeJl, BK/IIOUas CKeJleT, B C/Iydae C/IBUra UX Hecy-
Ieli YaCTOThI B KAKOW-TMO0 M3 BBICOKOUACTOTHBIX UANa30HOB (MUPOB)
TJTAaHeTHI, TJie SHeProoOMeHbI TPOUCXOAAT HAMHOTO OBICTpee, UeM B Ha-
1IeM MHUpe.

Cnydyau caBura HeCylIiei yacTOThI TeJl JIIofiel B KaKo-/TMbo 13 Bbl-
COKOUACTOTHBIX /[Mara30HOB (MHUPOB) Hallleil MlaHeThl JIeTKO pacro3Ha-
BaeMbl. B 3THX C/Iydasix Ha MeCcTe MrHOBEHHOUW TMbenu TPyMIb! roei
He ocTaéTcsi faxke (hparMeHTUPOBAaHHBIX MEPTBBIX TeJI; OCTAETCs JIUILb
He3HauuTebHOe UHC/I0 MeNKUX ()ParMeHTOB UX CKeJIeTOB, KOTOphie He
pacranuch Jja)ke TP TAaKOM MTHOBEHHOM CKauke CKOPOCTH SHepro-
00MeHOB.

Tam — 3TH MOU OIIYIAOT ce0s1 MTHOBEHHO “TIPOCHYBIITUMUCS”
WIM “OYHYBLIMMHUCS” B ZIpyIOM MHpe (JpyroM 4acTOTHOM Juaria3oHe
raHeTsl). Ho 3ammTHas QyHKUUS MO3ra CO3/aéT B MX BOOOpaKeHUH
TIpUBBLIYHbIE 00pa3bl MX COOCTBEHHBIX Tel U Tes APYTUX oOuTaTesei
TOTO MFpa, TIOX0KHe Ha MPUBLIUHYIO PeasbHOCTb Halllero YaCcTOTHOTO
c7osi TU1aHeThl. B TepMyHax 6Mo(MH3UKK 3TH TIPUBLIUHBIE 00pa3bl (OITH-
CaHUS TIPUBLIUHBIX TIPeJIMETOB U SIBIE€HUI) 3aKOAMPOBaHLI B 3HEPro-
CIIeKTpa/IbHOM Kojle KoJieOaHUi, MOy IMPYIOILIUX Hecyllee KonebaHue
SHepreTUYecKOro crieKTpa Tesa. [Ipu cjBure Hecylleil 4acTOTHI Tesia B
JIpYrol 4acTOTHBIM [Avamna3oH (MUD) IJIaHeTbl MOAYJ/SILUS HeCyLero
KoyileOaHus He MEHSIeTCS, T.e. SHEeProCIIeKTPaTbHBINA KO/ C OMMCAHUSIMA
TIPUBBIYHLIX TIPEAMETOB U SIBIEHUHA OCTaéTCsi HeM3MeHHBIM. [losTomy,
XOTs Toriorpadusi ¥ 0OMTaTeM 3TOTO APYroro YacTOTHOTO JHara3oHa
(Muypa) I/1aHeThl SIBJISIOTCS, eCTeCTBeHHO, APYTMMH, OHH BOCIIPUHKMA-
FOTCSI MO3TOM MOXOXXUMH Ha TOTIOrpaduyecKye TUTIHI U OHOI0OTHYeCcKue
BU/IbI HALLIETO YAaCTOTHOTO CJIOSL.
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JIvib OueHb HEMHOTHE W3 TeX, KTO CTUXWUHO TepeXWwid CABUT
HeCyIIlel 4acTOThl SHEPrOOOMEHOB CBOEro Tejla B JIPYrOd UaCTOTHBIN
[Wara3oH (MUp) IUIAHeTHl, TIOMHSAT U OCO3HAIOT Tpou3oliesiee. s
HUX 3TOT OMBIT — HACTOSIL{MI TIepeBOpOT B MpeACTaB/eHUH O MUpe.
Bcé, yTo MOXKHO TOXKe/naTh UM — 3TO XpaHWUTh MOIYaHHe O TPOM30-
LIe/IIeM ¢ HUMH BO u3be)kaHue COIMaTbHO-00IeCTBEHHOTO MO/aB/ie-
HUSI KaK BbIpasuTesiell “CTpaHHBIX MblIC/eil”. VICKIIoueHre COCTaB/IsIOT
oriepaTophl J1JabopaTOPHBIX YKCIIEPUMEHTOB T10 CABUTY HECYILel yacTo-
ThI TeJIa UejioBeKa B Ipyrye YacTOTHbBIe Avara30Hbl (MUPKI) Halllel ria-
HeTbl. VX MCHXUKa 3alliyileHa CrHelUaJbHbIMA TICUX0(QU3UIeCKUMU
TPEHUHT'aMH, a UX COLMasbHBIA CTaTyC 3allyIléH TeMd OpraHu3aLusi-
MH, KOTOPbIe KYPHUPYIOT 3TH OMOQH3NUYeCcKre UCC/IeI0BaHUS (Kpome
TOT0, TaKWe JIF0J1, KaK TPaBU/I0, UMEIOT T0JIe3HYH NPUBBIUKY XPAHUTh
MOJTYaHue).

B sTom psimy 060c06/1eHHO CTOSAT TEOJIOTH pPa3HbIX penurui. Camu
OHHU HHUKOT/Ia He MCTBITBHIBA/IM HeuTo nmogo6Hoe. Ho oHM 3HAIOT 0 “my-
TellecTBUSIX” B pyrye 4YaCTOTHbIE MUPHI Halllel M1aHeThl 0T HH(pOpMa-
TOPOB, UCIBITABIINX 3TO Ha cebe U 3ahMKCUPOBABIIMX CBOM 3KCTPaop-
UHAPHBINA OTBIT B PEJTUTHO3HBIX TEKCTaX ellé B IIyOOKOM APeBHOCTH.
B uvactHoCcTH, HebecHblii MepycanuM B TepMUHAX OMOGHU3UKA — 3TO
MUp, OTHOCSILIMICSA K OJHOMY M3 CaMbIX BBICOKOUACTOTHBIX JHAria3o-
HOB Hallleli MyiaHeThl ¥ aCCOLMMPOBAHHBIM C OAHOW W3 CaMbIX pa3psi-
JKEHHBIX Ta30BbIX CpeJl TJIaHeTHl, IJje CKOPOCTH 3HeproobMeHOB OueHb
BBLICOKU. ITo106HbIe OMMCAHUS BLICOKOYACTOTHBIX MUPOB, TaKXKe KakK U
OMHCaHUsi HU3KOUACTOTHBIX (MHHepabHbIX) MUDOB Halllell TIaHeT®hl,
MMEOTCS MPAKTUYeCKU BO BCEX MUPOBBIX PEJTUTHSIX.

Bot ozHO mMHTepecHoe OGrodu3nueckoe Hab/OAeHe, OCHOBAHHOE
Ha CTaTUCTHKe: abCOIIOTHOE OOJBLIMHCTBO TeX JIH0/ed, Ubsl TMYHOCTD
BbDKM/Ia/COXPAHM/Iach TIPU CIIOHTAHHOM CIBUre Hecylllel 4acTOThl HX
Tena (CKaxeM, B KaTtacTpode), TornaZiaeT B HU3KOYaCTOTHbIE JHara3o-
HBI Halllel MaHeThl — B 3eMHble MUHEepabHbIe MUDHI, TZie SHEProo6-
MeHBI OUeHb MeIJIeHHBI TI0 CPaBHEHHUIO C HAIllUM YaCTOTHBLIM JIHaria3o-
HOM. DTO BHJIHO TIOTOMY, UTO UX “MEPTBbIe” (prU3nUeCcKHe Tea OCTaroT-
cs1 Hab/rojaeMbIMK M Me/I/IeHHO pacriafialoTcsl 1ocye C/IBUra Hecylrei
YacTOTHI, T.e. TIOC/Ie UX “BUAUMON CMepTH” B HallleM YaCTOTHOM [ua-
na3zoHe (HaiieM mupe). ToJBKO B OUeHb peAKUX C/Iydasix JIFoAU B MO-
MEeHT CJBMIa MX HecCyllel yacTOThl UCKPeHHe COCpeJOTOYeHbl Ha CBS-
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TBIX WM OJIarOpOJHBLIX 3aflavax, T.e. COKYCHPOBAHBI Ha BBICOKOUA-
CTOTHBIX HepProoOMeHaX, KOTOpbIe, TAKUM 00pa3oM, CHHXPOHU3UPYIOT
YX co3HaHue (rojie KoyiebaHUM UX SHEpPreTUYecKOro Tesa, CM. IJIaBy
TTONE BOOBPAXEHMS) C KAKUM-TMO0 M3 BBICOKOUYACTOTHBIX /IUANa30HOB
(MUpOB) mIaHeThl. B Takux pefKuX Cydasx OHM OKasbIBalOTCS B OfI-
HOM W3 BBICOKOUACTOTHBIX MUPOB IJIAaHETHI, TJie CKOPOCTH 3Heproobme-
HOB OUYeHb BBICOKH, U MO3TOMY MX (U3MUeCKre Teja MOUTH MTHOBEHHO
pacrajaroTcs B HallleM MUpe M0C/ie CABUra MX Hecylleid yacToThl (MX
“BUOUMOM CcMepTH” 37ech). [IpyrMMu COBaMU, OHH OOHApY)KUBAIOT
cebsi B KAKOM-TO M3 YaCTOTHBIX CJIOEB, CB3aHHBIX C 3eMHBIMHU Ta30BbI-
MM cpefjlaMH. B UaCTHOCTH — 3T0 MOXXET OBbITh O/IUH U3 CaMbIX BBICOKO-
YACTOTHBIX (Ta30BBIX) CJIOEB TIAHETHI, aCCOLMUPOBaHHbIN ¢ HebecHbIM
Hepycanmumom.

Kpome Toro, cyiiecTByOT MHOTOUHC/IEHHbIE 3KCIIepUMEeHTa/IbHbIe
CBHU/IETE/IbCTBA CYI[ECTBOBAHUS KAKUX-TO HeOO/BIIMX “aHK/IaBOB” B
MHOIOMEPHOM IIPOCTPAHCTBe Halllel I/IaHeThl B JOTIO/IHEeHUE K eé IJ10-
Oa/bHBIM YaCTOTHBIM C/10siM (Mupam). HekoTopele sipKue WHIVBHAYa-
JIbI, COCpe/IoTOUeHHbIe Ha CBOEM TBOPUECTBe, HEKOTOPBIM 00pa3oM co-
XPaHSIIOT CBOIO JIMUHOCTD TI0C/Ie CMepPTH X ¢u3nueckux Ten. Kakapii
U3 3TUX JIIO/lel TIPOJI0/DKaeT KUTh, HO B CBOEM JIOKAJILHOM “‘aHKiaBe”
MPOCTPAHCTBa-BPEMEHH TUIAHETHI, T/Ie OKpY»Katolljasi 00CTaHOBKA U OblI-
TOBbIE YCJIOBUSI TaKWe, KAKUMH 3TOT UeJIOBEK Mpe/CTaB/sin cebe rpu
JKU3HM B HallleM 4aCTOTHOM cJIoe. XY 0)XKHUK IIPOZioJDKaeT 3aHUMaThbCs
JKUBOIIMCBIO, THCaTe/Ib MPOZJO/IKaeT MUCaTh KHUTH, a YUEHBIM TIPOAOI-
JKaeT CBOY HayuHble MCC/lefloBaHusl. Bpems B 3TUX aHK/IaBax He umeem
3HAQUeHUst B TOM CMBICJIe, UTO TeJjla 3TUX JIF0Jel B aHK/IaBaX He MeHsIOT-
Csl CO BpeMeHeM. BBIICHUTBH, UTO Takoe 3TU aHK/aBbl — OU€Hb MH-
TepecHast TeMa [ijis OyAyIIMX IKCIIePUMEHTaNbHBIX UCCIIeJOBaHUH O1o-
¢u3uka B ero abopatopumu.

WTak, coxpaHsieTcst JI1 JIMUHOCTh UejioBeKa Mocse cMepTH (Ipekpa-
1ieHust GyHKLMOHHMPOBaHUs1) ero ¢pusnueckoro tesna? [1a, B HEKOTOPBIX
clydasix JIMYHOCTb YMepLIero COXpaHseTcs, HO He Bcerja U Takoe
TIPOMCXO/UT HevacTo.

B Oo/BbLIMHCTBE C/Ty4aeB JIMUHOCTb M BOCIIOMHHAHUSI YMEpLIEro
COXPAaHSIIOTCS JIMIIb B BUle O0Jlee WK MeHee Pa3pO3HEHHBIX (pparMeH-
ToB. KayKzpbIi1 U3 3TuX (parMeHTOB “3amucaH” B SHEProCcIieKTpaibHOM
KOJle KakKoh-nb0 U3 MHOXKECTBA YHEPTOHUTEH (WIN CBS3aHHBIX TPYIII
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JHEProHHUTell), Ha KOTOPBIe PacIafiaeTcs HUIMHZP COOBITHI yMepliero
Y KOTOpBIE 3aTeM CTAHOBSTCS dJIeMEHTaMH LIWIMHAPOB COOBITHI 1py-
rux Tes. B cyuae mosHOrO pacrnajzia LWIMHPA COOBITUH yMepIIero Ha
pa3po3HeHHble SHEPrOHWTH, KOTOphIe 3aTeM CTAHOBSTCS 3jeMeHTaMU
TI/TaHeTHBIX Cpe[J, ero JIMUHOCTh U BOCIIOMUHAHUS TOXKe TIOJTHOCTBIO Jie-
¢dparmeHTHpytOTCS. UeM KpyriHee rpymra SHeProHUTel, OCTaroLIUXCs
CBSI3aHHBIMU TIOC/Ie pacriajia IWIMH/ApPa COObITHI ymepIuero, TeM 60/1b-
MK (hparMeHT ero TMYHOCTH U BOCIIOMHHAHUH Oy1eT 3aTeM nepeJaHbl
(BMecTe c 3TO¥ TpyIINoi 3HEeproHUTe) Tely APYroro HOBOPOXKAEHHOT0
CyIlleCTBa B MOMEHT ero COOpKH.

Ho B HEKOTOPBIX C/yuasiX JIMUHOCTb Y BOCIIOMMHAHUSI COXPAHSIOT-
Cs1 TIOIHOCThIO (CM. onMcaHus Bollile). CKopee BCero, HEKOTOphIe pesit-
TMO3Hble U Maruueckue rncuxousnyeckre MPaKTUKU JeHCTBUTETbHO
TIPUBO/IST K COXPAHEHUIO TMYHOCTH YesI0BeKa 1ocjie CMepPTH ero Gusm-
yeckoro Teja (nabopaTopHeie GMOMGH3MUECKHe TECThI B 3TOHW 06/1acTH
Ha JaHHBII MOMEHT eIllé HefoCTaTOuHbl). Ecm 3To Tak, TO 3TOT 3¢-
(eKT MoKeT OBbITh TaK)Ke BOCTIPOM3BEJEH U B COBPeMeHHOH O6uodusm-
YyecKol 71abopaTopyu C UCTIO/IB30BaHHEM TeXHUYEeCKHX yCTPOMCTB, J0-
TOJ/IHEHHBIX TICUX0(PU3NUEeCKUM U MeJUKaMeTO3HbIM BO3[eHCTBUEM Ha
omepaTopa — “IyTellleCTBEHHUKA” MeKJy YaCTOTHBIMU JUaria3OHaMu
(MupaMu) Halleii rjaiaHeThl.

Crnenyetr OTMETUTB, UTO TaKasi TEXHOJIOTUsSI CWJTLHO 3aBUCHUT OT Tiep-
COHaJIBHBIX NICUX0(U3NUECKUX CBOMCTB caMoro oreparopa (Kak U B pe-
JIMTUO3HBIX M Marvueckux MpaKTUKax): HeMOArOTOB/IEeHHbIN Ue/lOBeK B
OOJIBILIMHCTBE C/Ty4aeB He BBIJEP)KUT CABUTa HeCyIed YacTOTbI ero
5HeprooOMeHOB B ZIPYroi YaCTOTHBIN JWAa30H TIaHeThl U TaKOH 9KC-
TepUMeHT 3aKOHUYW/ICS Obl JleTambHBIM HUcxofoM. OfHaKo Tpy Hajje-
Kalllel rpeiBapuTeIbHOM TICMX0(U3NUecKo MOAr0TOBKe oreparopa 1
€C/IM ero CIIeKTpaibHbIN Auamna3oH BOCIPHUATHUS [JOCTaTOYHO LIMPOK,
yTOObI OH MOT TIPHHSTH PEATbHOCTh TAaKOW TEXHOJIOTHM, OHA BITIOJTHE
OCyIIIeCTBUMa B COBpPeMeHHOH Onodusnueckoii nabopatopun. UToOb!
C/lenaTh 3Ty TEXHOJIOTUIO PeajibHOCTBI0 HY)KHBI OOIIMpHBIE SKCTIEepH-
MeHTa/bHble ¥ TeopeTHUecKre HCCIe[OBaHUs, a TakKe He OJUH TOJ
KPOTIOT/IMBOM paboThI.

03I YEJIOBEKA WM aHa/IoT M03ra, KOTOPHIi OCYIIeCTB/IsSeT aHa-
JIMTAYECKYI0 4acTb (YHKLIMM BOCIIPUSITHS OKDPY’KaroIero Myupa
Kakoro-bo Jpyroro CyIiecTsa — 3TO MHOTOMEPHBIH OpraH ero sHep-
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reTUYeCcKoro Tesa, T.e. ()parMeHT ero NpOCTPaHCTBEHHO-BPEMEHHOI0
wiMHApa coObITHiA. TpPEXMepHBI MO3T SIB/SIETCS JIUIIL MTHOBEHHBIM
TPEXMEPHBIM CeueHWeM 3TOTO MPOCTPAHCTBEHHO-BPEMEHHOTO OpraHa B
MOMEHT Hab/Ir0[eHHs.
Hbl Crsamx BoroB — npoucxoyieHre Hallero TpéXMepHOro
HabJII0/1aeMOro MaTepuajbHOTO MUpa U JIDYTHX MaTepHabHBIX
MUPOB.
CHOBU/IEHWSI — 3TO TMYTEIIeCTBUSI CO3HAHMS CIILIEr0 B SHEPreTH-
YyeCcKOM Mupe (CM. OZJHOMMEHHBIM TeKCT B UacTH | 3TO KHUTH).
CO3HAHME YEJIOBEKA B TepMHUHaX OHO(QU3NKU — 3TO YHUKATbHBIU
aHcamb1b KosiebaHuii (rosie KoyebaHuii) ero SHepreTUYecKoro
Tesa, T.e. KosebaHUI ero MpocTpaHCTBeHHO-BPEMEHHOTO LiH-
nuHApa cobbITH (CM. r1aBy TTOJE BOOBPAXKEHNS).

TTPOCBIITAHME — 3TO MaTepua/d3alys OKpyKaromero mupa. Mosr

CIIALLIer0 TPOCTO “BK/IFOYAET” MeXaHW3M IMPOCMOTpa Mociefo-
BaTeJbHbIX MIHOBEHHBIX TPEXMEpHBIX Cpe30B OKDY’KaroIllero
TIPOCTPaHCTBa-BpeMeHU — T0C/IeloBaTe/IbHbBIX KaJJpoB “KUHO-
JIEHTbI”, TIPOCMOTP KOTOpDOWM BOCIIPUHHMMAETCss MO3TOM Kak
JKW3HB B “DeaslbHOM MaTeprasbHOM MUpe” TpEXMepHBIX 00beK-
TOB U siBJIeHU. YesloBeK MPOCHINaeTcsi B CBOe MPUBBLIYHOM pe-
ILHOCTY, B TOM K€ MeCTe, T/ie OH 3aCHY/L.

OHEepProHWTH, CIUIETAIOIIUeCs] B LIWIMHAD COOBbITUH uesioBeKa (WU
n000T0 IPYTOro CyIIecTBa), CBeTITCS SHeprueil YyHUKalIbHOro aHCcaMmo-
7151 KoslebaHui Tesa crisiero (sHeprueli ero co3Hanust). OHU BXOJAT B
€ro IUIMHAP COOBITHI W3 BeCKOHeUHOCTH TPOCTPaHCTBA-BpEMEHU U
MOKUJA0T ero B beckoHneuHocTs. Takum 0b6pa3oM, co3HaHHe MPOCTHPa-
€TCsI HACTOJIBKO JajieKoO OT CBOEro X03s1MHa, HACKOJIBKO JJa/ieKo SHepro-
HUTH €ro LWIMHAPA COOBITHM, CBETAIIMeCs SHeprueii ero YHUKaabHOrO
aHcam0s1s1 KosiebaHMiA (3Hepruel ero Co3HaHMS), MPOCTUPAIOTCS B TIIy-
OWHBI TPOCTpaHCTBA U BpeMeHH. [103TOMy mpochkIniaHve (MaTeprasim3a-
LUsT OKPY’KaloOIlero Mupa) BO3MOXXHO B JIFOOOW MHOTOMEpPHOW TOUKe
SHEPrOHUTEN CIIAIIETO, a He TOJLKO B (PparMeHTaxX 3TUX SHEPTrOHUTEN
BHYTPH €ro I{WIMH/pa COObITHI (ero MHOroMepHoro Teja). OTCroa Mbl
TIPUXOJUM K onpedeneHuio CHoOBUOeHUsl B TepMUHAX OUO(PU3UKY:

CHOBU/IEHVE B TepMHUHaX OMO(MU3MKNA — 3TO pe3y/bTaT MpocChIma-

HUs (BK/IFOUEHUsT TIPOCMOTpa Toc/ieJoBaTe/IbHbIX MIHOBEHHBIX
TPEXMEPHBIX CPe30B OKPY’Karollero MpOCTPaHCTBa-BpEMEHH),
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HO BHe LIWIMH/IPA COOBITHH CTISIIero, B HEKOTOPOUM MHOTOMep-
HOM TOUKe Tie-TO Jja/ieko B [PYrOM MecTe B MPOCTPaHCTBE U B
IpyroM BpeMeHM Ha OJIHOW M3 MHO>KeCTBa SHepProHuTeit (wiu
IpyIIie SHEeProHUTel), KOTOpble BBIXOJAT U3 ero LWINHApa Co-
OBITHI M COEIUHSIOT €r0 C MHOXXeCTBOM /IDYIHMX LIWJIMHAPOB
coObITHii B BeCKOHeUHOCTH MTPOCTPAHCTBA U BPEMEHH.

ITo3TOMY COOBITHSI CHOBHIEHUS TIPOMCXOAT B JPYTOM MeCTe TIpo-
CTPaHCTBA U B JPYrOM BpPeMEHH, a He B TOM MeCTe U BpeMeHH, r/ie Ha-
xoauTcs HabmozaeMoe TpEXMepHOe Teqo crsiero. ['je KOHKpeTHO —
3aBHCHUT OT TOTO, B KAKOW TOUKe UCXO/SILeH JHePrOHUTH ObLT BKTFOUEH
peXXUM TIpPOChINaHus (TI0C/Ie/[0BaTe/IbHOT0 TIPOCMOTPAa MI'HOBEHHBIX
TPEXMEPHBIX CPE30B OKPY>KAOLL[eT0 MPOCTPAHCTBa-BpeMeHH).

VIMeHHO TIpOCHITIaHWe BHe COOCTBEHHOTO IW/IMHApPA COOBITHM CTIs-
IIero BOCTIPMHUMAETCSI UM Kak “TioTajiaHue B COH”: UesloBeK 00Hapy-
>KUBaeT cebsi B KaKOW-TO 00CTAHOBKE U 00CTOATETBCTBAX, OTJIMUHBIX OT
TeX, YTO OKPY’)Ka/Ik ero B MPUBBIUHOM “MaTepuanbHOM” Mupe. ITO —
TOXe MaTepHanu3allysl OKpy’Kalollero Mupa, HO [aneko 3a IpejeiaMu
LIWINH/PA COOBITUH CIIAILEro, B IPYTOM MPOCTPAHCTBE U B IDYTOM Bpe-
MeHHU.

[TosTOMy HalllM CHOBU/EHUS TaK >kKe MaTepua/bHbl KaK U Halll T0-
BCe/IHEBHBIH “MaTepuaibHbIN” MUP 60pCTBOBAHMSI.

CMEPTb B CHOBUJIEHWM, KaK W /It00ble Apyrve COOBbITHS B CHOBHU-
JleHUH, TIPOMCXOJUT B TOM (pparMeHTe SHeproHuTed, UCXOZSIIUX U3
LWINH/PA COOBITHIA CITAIIETO, TJe ero MO3r “BK/IIOUMI” MEXaHU3M Ma-
Tepuanu3allii OKpy»Karolllero Mupa (mpocMoTp cHoBuzeHus1). Eciu co-
OLITHSI B CHOBH/IEHWH Pa3BUBAIOTCS TaK, UTO CISILIVNA TaM yMHpaeT, TO
€ro yHUKa/bHbIA aHCaMO/b KoJiebaHWi 3aTyXaeT B 3TOM (parMeHTe
€ro SHeproHUTel — 3TH 3HEPrOHUTH IepecTatoT CBETUThCS SHeprueu
CBOETo X03MHa B 3TOM (pparMeHTe cBoel AiuHbL. Ho, Tak Kak 3TOT
(bparMeHT >HEPrOHUTU PACTIONIOXKEH BHE LIWIMHAPA COOBITUI CIIAIIEro
(BHe ero 3HepreTUUeCKOro Teja), CMePTb B CHOBUJIEHUU He COTIPOBOXK-
JlaeTCs 3aTyXaHWeM aHcamOsi KojebaHWM LUIWHZPA COOBITHH Crisiie-
ro, T.e. He COIPOBOJK/AETCSI CMEPThI0 ero Teja. JTO aHaJIOTMUHO OTMU-
PaHMIO0 OJJHOM W3 Ma/eHbKUX BETOK OOJBILIOr0 pacKUAMCTOrO JiepeBa,
YTO He NMPUBOJUT K CMepPTH camoro Jepesa (ero cteosa). Crisiuii orty-
11aeT, 4To “yMupaeT” B CBOEM CHe, a 3aTeM MIHOBEHHO IPOCHINAeTCs B
CBOEM Tejle — TPEXMEPHOM CeUeHHUH CBOEro LMJIMH/pPA COOBITUN B MO-
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MEHT TPOCHITIaHKSI.
Ho uHOTIa yenoBek /1efiCTBUTEILHO YMUPAET BO CHE: OPTaHU3M ero
Hab/MI0aeMoro Tejia nepecTaéT (HYHKIMOHUPOBAaTh, KOT/lA OH CITUT U
BU/IUT COH, a 3aTeM, CIyCTsl HEKOTOpPOe BpeMsi ero Hab/roJjaemMoe Tesio
HayMHaeT pa3/araTbCsl. JTO O3HauaeT, UTo Ta y/anéHHasl “BeTBb” 3Hep-
TOHUTEH, BBRIXOZASIINX U3 LUIHH/PA COOBITHH CIISIEro, B KOTOPOU Mpo-
WCXOJUT CHOBHU/IeHHe (MaTepraM3alis COOBITHI TOTO TIPOCTPAaHCTBA U
BpEMEHHU), UCTIBbITa/Ia BO3JEMCTBHE KAKUX-TO CIeI[UpUUecKuX Koseba-
HUM, KOTOpbIe BbI3Ba/Id PE30HAHC 0 BCel CUCTeMe SHepProHuTel Crisi-
I1Iero, BK/IIOUasi Te UX (parMeHThl, KOTOPbIe CIJIeTeHbI B ero LWJIMHAP
COOBITHIA. DTOT Pe30HAHC B €r0 LWIMH/Pe COOBITHI (ero sHepreThue-
CKOM TeJie) MPUBOJUT MO0 K CABUTY HECYILeH YaCTOThI €r0 YHUKAJb-
HOTO aHcaMbsisi KosiebaHuil B ApYroidl YaCTOTHBIM [Uara3oH, JU00 K
OTZiaue BCeM SHEPTHH ero SHePreTHUeCKOro Tesia OKPY’Karollel cpefe.
B oboux cnydasix, mocjie pe3oHaHCa SHepreTHUUYecKoe Teso CIISIIero
yracaet (repecTaéT CBETUThbCS 3HEpPryell ero YHUKaJbHOTO aHCamMOiis
KoJie0aHMii) B IPUBLIYHOM YaCTOTHOM [IMaria30He 3TOTO Ye0BeKa, UTo
BHEIIIHE TIPOSIB/IIETCS KaK ero cMepTh. Kakoi U3 JByX BapuaHTOB IpU
3TOM peaiM3yeTcs], 3aBUCUT OT KOHKPETHOTO C/iydast. JTa Tema TpebyeT
MPO/IyMaHHLIX (B CMBIC/Ie 0e30MacHOCTH) SKCTepUMEeHTAIbHBIX UCCITe-
JIOBaHMI C yUaCTHEM OITePaTOPOB B OMO(GH3MUECKOH 1ab0paToOpyu.

COH B CBOEM COBCTBEHHOM CHE. MHOr/1a, HO peKO COOBITHSI CHO-
BU/IEHUSI TAaKOBBI, UTO CISILIUM 3achlllaeT B CBOEM CHOBUJIEHUM U 3aTeM
BUJUT JPYTOe CHOBHIEHKE, HO YK€ B CBOEM IMEPBOM CHOBUZEHUH. DTO
— CHOBUOeHUe 8 CHOBUOeHUU WU, B TePMUHAX OMO(U3NKH, cHOsude-
Hue emopozo nopsdka. Tak MOXeT TPOUCXOJUTH TOCTeA0BaTeIEHO
MHOTO pa3: CISMWEN 3achillaeT B CBOEM I€PBOM CHOBH/EHWU U 3aTeM
TIPOCHINAETCS BO BTOPOM, 3aTeM 3achillaeT BO BTOPOM CHOBHJEHUH U
TNIPOCHINIAeTCsl B TPeThEM U Tak Jiajee. B 3ToM nposiBisieTcs: pyHiaMeH-
Ta/sbHast (PpPaKTabHOCTh BETBJIEHUH SHEPTOHUTEM MHUpA, B YaCTHOCTH,
(hpakKTa/LHOCTL BETBJIEHUS SHEPTOHUTEH, CTUIETAIOIIUXCS B LWIHHJD
co0pITHi camoro crisaero. CHOBUZIEHHSI BTOPOTO U BHICIIHX TIOPSIKOB
— 93TO Marepuanu3anusi COOBITUNA B ()PAKTaNBLHBIX OTBETBIEHUSX OT
OCHOBHOM TpyNIbl SHEPrOHHTEH, B OJHOM U3 ()parMeHTOB KOTOPOU
TIPOUCXOZSAT COOBITHS TIEPBOTO CHOBUZEHHSI.

Be3omnacHoe MpockINaHye CHSIIEro U3 CHOBUIEHHS BTOPOTO U BBIC-
WX TIOPSZIKOB [TOJDKHO TIPOUCXOUTL TIOC/TIeA0BaTe/lbHO B 0OpaTHOM
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Topsifike, T.e. CIsilleMy (OrepaTopy CHOBMJEHUSI) HY)KHO MOC/IeZoBa-
TeNbHO TPOCHYTbCSI BO BCeX MpeJbIAyLIMX CHOBUAEHUsIX. B ciyuae
SKCTPEHHOI'0 IPOCHINaHUsI HENOCPeJCTBEHHO U3 CHOBHU/IEHUSI BTOPOrO
WY BBICIIMX IOPSJKOB, HAallpUMep, C MCIO0/b30BaHUEM MeUKaMeTo3-
HOTO MPOOYXKZEHHs B C/Tyyae OMAacHOTO U3MeHeHHs (U3UO0I0THUeCKUX
rapaMeTpOB TeJjla OlepaTopa, MPOUCXOAUT MTHOBEHHOE yracaHue ero
YHHKaJIbHOTO aHcaMb71st KosiebaHui BOMb Beell ppaKTasbHON eMovYKy
JHEProHuTed 3THX CHOBUZAeHWH. PakThuecku, 3T0 — “oOpbIBaHMe”
OJHOM U3 (ppaKTanbHBIX LIETIOYEeK SHEePrOHUTeH, BIIETEHHBIX B €ro
LWIHH/P COOBITHI (€r0 SHEePreTHUeCKOoe TeJI0) U TAHYLUXCS OT HEero B
TJTyOUHBI OKPY’KaroIlero MpoCTPaHCTBa-BpeMeHH. DTO I/I0X0 CKa3bIBa-
eTCsl Ha OpraHu3Me orepatopa U TpedyeT Moc/ie[yroLiero JJIMTeIbHOr0
JleyeHust.

COBMECTHBIE CHOBU/IEHUS1. BBIBAIOT Cityuan, KOTZia BOe WK OOJb-
1lee YMCIIO /IO BUAAT OAMH U TOT »Ke COH. VIHorza ofiHU U Te Xe
JIFOIY TIepe)kKUBal0T COBMECTHbIe CHBI CHCTeMaTuyeckd. B stux ciyua-
X MeeT MeCTO ()eHOMEH CUHXPOHU3aYUU CHOGUOeHUll. DTO TIPOMCXO0-
[T TOJILKO B TOM C/Ty4ae, eC/IM LWIMHJPB! COOBITHI (3HepreTHuecKye
Tesa) BCeX TUX JIIO/Iel NMEIOT KaKyro-TO OOIIyI0 IPYINTY SHepProHUTeH
Y MO3T K&KJ0r0 U3 HUX CUHXPOHHO “3amycKaeT” MeXaHU3M MPOCMOTpa
CHOBUJIEHUH B OZTHOM U TOM ke dhparMeHTe 3TOH 0OITel rpymiibl YHep-
TOHUTeH I/le-TO [ja/ieKo BHEe ero COOCTBEHHOrO LIMIUHJpA COObITHA. A
MIMEHHO, MO3T' KaJKZI0T0 U3 3TUX JI0Jiell CHHXPOHHO CKaHUpYeT OJUH U
TOT >Ke (parMeHT KX 00ILel rPYIIbI SHEPrOHUTEH, Co3/laBast T0CIe/10-
BaTe/JbHOCTb O/IMHAKOBBIX MTHOBEHHBIX TPEXMEDHBIX CEUeHUI 3TOro
(¢parMeHTa MpOCTPaHCTBa-BpEMEHW — TIOC/Ie[J0BATeIbHOCTb KaZpoOB
OJIHOW U TOM ke “KUHOJIEHTBI”, TIPOCMOTP KOTOPOM BOCIIPUHUMAETCS
MO3IOM KaK/IOT0 U3 HUX KaK >KHU3Hb B OJJHOM U TOM Ke “peajlbHOM Ma-
TepHajabHOM MHpe”. B UTOre, Tak Kak MexaHH3M IIPOCMOTpa CHOBUJe-
HUM aHa/lorMueH MexaHuU3My MaTepvaan3aliiM Halllero IoBCeJHEBHOrO
“MaTepranbHOT0” MHpa 00pCTBOBaHMs (CM. BBIIIE), TO BCE 3TH JIOAU
00OHapy>KUBaloT ceOs1 caMUX W JIPYT Apyra B OJHOM W TOM >Ke MaTepH-
aJIbHOM MHpe, 00BEKTbI U COOBITHSI KOTOPOTO TIPUHA/IEXKAT JAHHOMY
CHOBUJEHHUIO.

B nogaBnstoneM GOMBIIMHCTBE C/Iy4aeB CUHXPOHHU3ALUsS CHOBH/[e-
HUM MPOUCXOAUT HerpesHaMepeHHO. [IouTH HUKTO W3 3THX /0jeld He
OCO3HAéT, UTO OHU IePeXXUBAIOT COBMECTHble CHOBUZEHUS C NPYrUMU
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JIFOJIbMHU, TIOCKOJIbKY OHM He 3HAOT ZIPYT Apyra B MUpe 00JpCTBOBaHMS
1 He oOMeHMBalOTCs HHPOpMarueit o cBoux cHax. OHAKO CYI[eCTBY-
10T CreliasbHbIe MCX0o(hu3nUecKe MPAKTUKU U MeIMKaMeTO3Hble Me-
TOZbl, IIO3BOJISIIOLIME HaMepPeHHO CUHXPOHHU3UPOBaThb CHOBUJEHUS B
YC/IOBUSIX 1aOOPAaTOPHH.

CHel Crifumx boros. [TockonbKy MexaHW3M MPOCMOTpPa CHOBHUZE-
HU aHanoruueH MexaHU3My MaTepuaau3aliiy Hallero NoBCeJHeBHOro
“MartepuasbHOTO0” MHpa 00ApCTBOBaHMSA (CM. BBIMIE), TO CHOBU/EHUS
— 5TO TOXKe MaTepuaaM3alysl OKpYy Karollero MUpa, HO Jaieko 3a Ipe-
JenaMy [WIUHApPA COOBITHIN CIISIEro, B IPYyroM MPOCTPAHCTBE U B
Ipyrom BpeMeHH. U, Tak Kak Becb OeCKOHeUHbIH 00BEM MPOCTpPaHCTBA-
BpPEMEHHM 3arl0JIHEH MHOKECTBOM LIWJIMHPOB COOBITUH, COeIUHEHHBIX
rpynraMy SHeProHWTeH, Kaxasi U3 KOTOPbIX CBETUTCS SHEPrueil yHu-
KaJIbHOTO aHcaMmOiss KojebaHHWM CBOEro LWIMHApPA COOBITHH, TO HaIll
TTOBCETHEBHBIN “MaTepHaIbHBINA” MUDP OOAPCTBOBAHMS — 3TO TOXKE Ma-
Tepuaau3alysl Ybero-To COBMECTHOTO CHOBUZeHUs. To ecTb, LWINHAD
COOBITHIA Halllel TulaHeTbl CBeTUTCS (CylecTByeT) Gnarofapsi Herpe-
PLIBHOMY HArlO/THEHUIO SHEpPryel YHUKAJbHBIX aHCaMOJel KoebaHuii
VANEHHBIX LAIAHAPOB COOBITHM (SHEPreTHUecKUx Tes) APYTUX CIisi-
X cyujecTB. Torja Kak Bech Halll IOBCeJHEBHbIN “MaTepyanbHbIN"”
MHUp OOJPCTBOBaHUS SIBJISIETCS TIPOCTO MaTepyanv3anueil COBMeCTHOTO
cHoBUZeHUd 3TUX Crisitgux boros.

Criamme boru — cospatenu U xo3sieBa COBMECTHOIO CHOBUZIEHKS,
KOTOpOe MbI BOCIIDUHHMMAaeM Kak Halll [IOBCeIHeBHbIN “MaTepyabHbIi"”
mup 6oapctBoBanust. Korga Crisiiiie Boru mpocHYTCS, TIPEKPaTUTCS U
VX CHOBUZIEHHWe: YHUKalbHBIA aHCaMOib KoeOaHWi, CreluduuHbII
nuisi Ten Crisimux Boros, mpekpaTUT HachIMATh CBOeH 3Hepruei ¢par-
MEHT IPYIIbl SHEPTOHUTEH, CTUIeTEHHBIN B LU/IMH/P COOBITHI HaIllero
mupa. [uiuHAp CcOOBITHI Halllero Mupa INMPeKpaTUT CBETUTbCS SHep-
rueit ux Konebanuii. CyiecTBoBaHMe BCETO Hallero MHUpa MrHOBEHHO
TPeKPaTUTCS.

I'meesie boros. Utak, “con Crsux boroB” — TakoBO WCTUHHOE
TIPOUCXMKEHKe Halllero TPEXMepHOro Hab/rojaeMoro MaTepraIbHOTO
MUpa, KOTOpOoe Terepb JAOCTYIHO [J11 IOHWUMaHUsl COBPEMEHHOTO Yero-
BeKa Osaroziaps cumbuo3y OHMOGU3MKA M TEOPUM OTHOCHUTETbHOCTH
OiHIITeliHa (Teopyr NpoCTpaHCTBa-BpeMeHH). To ke caMoe OTHOCUTCS
U K TIPOUCXOXKIEHUIO MIOOBIX APYTUX MaTepUalbHBIX MHPOB, Kak U
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mupa camux Crsmumx Boros, KoTopble /UL YCIOBHO 6@CCMEPTHBI 10
TOTO MOMEHTa BpPeMeHHM, MOKa COH, B KOTOPOM OHM CYIIeCTBYIOT, He
MPEpPBETCS, UTO TIPUBEAET K MTHOBEHHOU rubenmu Bcero Mupa Boros,
BKJTIOUAsi UX CaMUX, a TaK)Ke BCel L[eTIOUKH JPYrUX MUPOB, HAIllOJHEH-
HBIX SHepruei uX CHOB.

OBASl TIPOCTPAHCTBEHHO-BPEMEHHASI CUCTEMA MWPA, TIpe/Ha-

3HauyeHHasl 3aMeHUTb YCTapeBILYH Te/IMOLeHTPUUECKYIO CUCTEMY
Konepnuka.

OyHIaMeHTa/IbHBINA TIPOPBIB B TEOPETHUECKOW (H3HKe, TPOU30-
mieAmvi B Havane 20-ro Beka 6/arozapsi TEOPUM OTHOCHUTETbHOCTH
OitHiTeliHa (Teopur NpPOCTpaHCTBa-BpeMeHM), HaBcer/ila U3MeHW1 MU-
DOBO33peHHe BCero uejioBeuecTBa. TonbKO Oarozapsi TeOpHH OTHOCH-
TeJIbHOCTHU /IO Haua/ly TIOHUMaThb, UTO UX Tesa He SIBJISIOTCS “Tpex-
MepHBIMH (PUTYPKaMK”, POKAAIOIIMMICS, TIePeMEILAOIUMUCS 1 3aTeM
YMUPAIOIIUMHU B OJHOM eJUHCTBEHHOM, CYILECTBYIOL[EM TPEXMePHOM
rpocTpaHcTBe. JIr0gu Haualu MOHUMATh, UTO UX Tejla MHOTOMepHbI —
3TO TIPOCTPaHCTBEHHO-BPEMEHHbIe LWIUHIPBI COOBITHH, CIUIETEHHBIE
13 MHO>KECTBA TOHUAMIINX MUKPOLWIMHIPOB COOBITHI UX 3/IEMEHTOB B
MOMEHT POXKJEeHUs U pacrajarollyecs: Ha HUX B MOMeHT cmepTu. OHM
TakKe Havayd MOHMWMAaTh, UTO TIPOLUIOe W Oyyllee SIB/ISTIOTCS YKe
CYILIECTBYIOIL|EM PeaybHOCThIO HAIller0 MHOTOMEPHOTO MUPA, MOJ0OHO
HacrosieMy. JlanbHelinre uccie[oBaHysi B 00/1aCTH TeOPUU OTHOCH-
TEeJILHOCTU U TOIOJIOTHMH Ha MpPOTshKeHUH rpoiesiiero 20-ro Beka He-
OJIHOKpaTHO [IOTIOJIHSI/IA 3Ty KapTHHY Halllero MUpa MHOTOMEPHBIX Tejl
1 coObITHI (CM. BBEJEHUE).

UccnenoBanust B 06acti OMOGU3NKM CO3HAHUS, KOTOPbIE JOT0e
BpeMsI OCTaBa/IMCh BHE TIOJIs 3peHusl MyOIMUHOr0 BHUMAHWSL, JOTIOTHU-
JIM 3Ty KapTHHY MMpa MHOTOMEPHBIX TeJs U SIBJIeHUN SICHBIM ITOHHUMa-
HueM (u3nuecKkoit MPUPOAbI CO3HAHUS U MeXaHK3Ma BOCIIPUSTHS OKPY-
katoriero mupa (cM. r/aBbl yactu 11 3o KHUTH).

Ha ¢oHe 3Tux ¢yHAaMeHTaNbHBIX HAYUHBIX AOCTWKEHUN refno-
LleHTpUYecKasi cucteMa mupa KomepHuka, cormacHo kotopoit CosHeu-
Hasi CCTeMa COCTOUT W3 TPEXMEPHBIX LIapOB-TI/IaHeT, KayKAask U3 KOTO-
pbIX Bpaijaetcsi BOKpyr CosHIja ¥ OJHOBPeMEHHO BOKPYT CBOel OCH B
TPEXMEPHOM MPOCTPAHCTBe (U BCe Apyrue 3BE3/IHbIE CHCTEMbI yCTpoe-
HBI TaKUM ke 00pa3oM 1 00beJUHEHBI B Ta/TaKTHUKH), Terephb TPe/ICTaB-
nsieTcst 6e3HaZEKHO yCTapeBILeH.
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[To3ToMy Balll TOKOPHBIM C/IyTa CUATaeT HeOOXOAUMBIM U CBOEBPe-
MeHHBIM COPMY/IMPOBATH 3/leCh HOBYIO CUCTEMY MUpa. JTa HOBasi CH-
CcTeMa MMpa OCHOBaHa Ha OIMCAHHBIX Bblllle HaYYHBIX JOCTHKEHUSIX,
TIO/lyYeHHbIX B pe3y/bTaTe CMMOMO03a TEOPUU OTHOCHUTENBHOCTH DVH-
mTeliHa (TEOpUM TPOCTPAHCTBa-BpeMeHH) M OMOGMU3MKK CO3HaHUs, U
SIB/ISIETCSI COBPEMEHHOM 3aMeHOM y)ke OUeBH/HO yCTapeBIled CUCTeMbl
mupa Konepnuka. Mtak, HOBass npocmpaHCMEeHHO-8PeMeHHAst cucme-
Ma mupa...

HWUYTO HUKYZIA HE [OBWXKETCS BO BCEJIEHHOW, W3MeHSIeTCS TOIbKO
“OCBeIEHHOCTL” (3aroiHeHHe GopM SHeprueit).
MHoromMepHble Tejla B IIPOCTPaHCTBE-BpEMEHH — 3TO LJU/IUH-
IIpbI COOBITHH, 3aro/IHEHHBIE “OCBEIIEHHOCTEIO” (COOCTBEHHOM
sHeprueii). OHM HUKyZJa He MepeMeLaloTCcsl B MPOCTPaHCTBe-
BpeMeHH. MrHOBeHHble TPEXMepHble CeueHUsl LIUJIMHPOB CO-
ObITHIT — 3TO Tejla B TPEXMEPHOM IMPOCTPAHCTBe. Mbl BUIUM
HX TIOTOMY, UTO OHM HaTloJiHeHbI “OCBelEHHOCTLI0” (3Hepruei
VX MHOTOMepHBIX Tes). [ToCcKo/IbKY BpeMeHHast IPOTsHKEHHOCTh
M060ro IUIMHAPa COOBITHI TPOSIB/SETCS B TPEXMEPHOM TIPO-
CTPaHCTBe KaK TPaeKTOpHSs, BAO/Tb KOTOPOW MOSIB/SIOTCS €ro
TpEXMepHbIe ceueHUs (“TIATHA OCBEIIEHHOCTH) OHO a IPYTUM
B K&K/blii MOMEHT BpeMeHHU, TO 3TO IOC/e/0BaTe/lbHOe U3Me-
HeHHe “0CBellEHHOCTU” BJOJb TPEXMEpPHBIX TPaeKTOpUil BOC-
TIpUHMMAeTCs HaMU Kak “ZIBIbKeHHe” Tes B TPEXMEPHOM IIpO-
CTpaHCTBe.

WTak, HabmojaeMble TaaKTUKH, 3Be3/Ibl, TJIaHETHI U BOOOIe HU-
YTO He ABWKETCS BO BcesleHHOM, MOTOMY YTO MX MPOCTPaHCTBEHHO-
BpeMeHHbIe LIWIMHAPHI COOLITHI HUKYZa He IBIDKYTCS, KaK U CIUIEeTEH-
Hble MeX/y CO00M MUKPOLIMIUHIPBI COOBITHI MX 371eMeHTOB. LlunuH-
Ipbl COOBITHI MOOBIX Tes, BKIOYasi HebecHble Tesla U Teja X obura-
Tesiel, 3aUKCUPOBAHbI OTHOCUTEILHO APYT Apyra. Toraa Kak Habmo-
Jaemoe “IBIKeHVe” HeOeCHBIX Tes U JIFOOBIX TPEXMEPHBIX TeJl BooOIre
— 3TO [BIKEHUe “TIITeH OCBELEHHOCTH”, T.e. [BIKeHNE TPEXMEePHBIX
CeueHMH 3aT0/IHeHHBIX SHEePruel [UIHHAPOB COOLITHH 3THX TeJs BJO/b
TpEXMEpPHOU MPOeKLMU WX “BpeMeHHOU MPOTsHKEHHOCTH”. VIMeHHO 3Th
TpEXMepHBIe Geryiiue BOHBI “OCBEIEHHOCTH” CO3[AI0T B BOOOpake-
HUM HabrofaTeNss HeMPePLIBHO U3MEHSIIOIIYIOCS KapTUHY JBIDKYIIHX -
Cs1 Tes1 “peasibHOr0 TPEXMEPHOT0 MUpa”.
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Baiir mokopHbIii ciiyra He UMeeT WIIH03UM OTHOCUTENTBHO TOr0, UTO
JTa HOBas CHCTeMa Mupa OyneT HemeZJieHHO TIPUHSTA OOJBIIMHCTBOM
COBpPEMEHHOT0 uejioBeuecTBa. 3HAUMTeIbHOe UMCIIO HAllUuX COBPEMEeH-
HUKOB TIPOCTO (M3MUECK He B COCTOSIHMM OCO3HATh HamMCaHHOe
37lech, Tak Kak 3Ta MH(opMalys HaxoAWTCS 3a IpefenaMu Juara3oHa
BOCTIpUSITUSI UX CO3HaHUsA. [103TOMy TipouTeHWe 3TOM KHUTM BHauase
BBI30BeT Yy HUX HelIOHMMaHHe U3-3a “reperpeBa” MX HU3KOYaCTOTHOTO
MO3ra IpU MOMNbITKe MOHATh MPOYUTaHHOE, a 3aTeM BHYTPEeHHW Mpo-
TECT M TOC/eYIOMIYI0 arpeccrio Kak 3alUTHYI0 (QYHKIUIO WX HHU3KO-
YacTOTHOTO Mo3ra (cM. riaBy [TOHUMAHUE UHOOPMALIVN).

C [pyroii CTOpOHBI, TenroLieHTprYecKast cucteMa Mupa KonepHuka
TIpoIl/ia MyTh OT MIePBOHAYA/IEHOTO OTPULIAHKUS M arpecCHy [0 IIMPOKO-
TO PacTpoCTPaHeHusl U TIOJTHOTO TIPUHSATHS TOXKe He cpasy, a bosiee uem
3a CTO JieT. DTO — HOPMaJIbHbIH MPOLeCC CIeKTPaJbHOrO MepeKpalliu-
BaHUS Halllel I1aHeThl, IPUBOJALLMN K M0C/Ie/j0BaTe/IbHOMY pacliupe-
HUIO [IMaria3oHa BOCTIPUSATHSI MaccC Jrofiel (1o Mepe [BYKeHUs Hallleid
IIJIaHeTHI 110 e TpaeKTOpuM B ['ajakTvKe CKBO3b CIIEKTPabHO HEOHO-
POJHBIE CpeJibl).

Cefiuac, B Hauase 21-ro BeKa, 3TOT MPOLECC MPOUCXOAUT HECOH3-
MepuMO ObICTpee u3-3a HeoOBbIYaHO aKTMBHOTO CTIEKTPAIBHOTO Tiepe-
KpallliBaHUs Hallleil MJlaHeTbl B pe3y/bTaTe eé BXOXK/EHUS B HOBBIU
CrieKTpasibHbIN CeKTOp Halllei ["afakTuKy (UTO BbIpaXkeHO B COBpeMeH-
HOU Ky/IbType Kak repexog u3 3psl Peib B 3py Bogones).

[TosTOMy HeT COMHEHH, UTO BCE HallMCAHHOE B 3TOW KHHUTe, BK/IIO-
yasi HOBYIO MPOCTPAHCTBEHHO-BPEMEHHYIO CUCTEMY MHUpa U HOBbIE TeX-
HOJIOTHH, OyIeT TIPUHATO COBPeMEHHOH Ue/loBeUecKor I[UBHIM3AL[Ae
B TeUEHUH O/DKaNIIMX AecaTUieTHH. B 06CTOSITe/IbCTBAX HBIHEIIHEr o
CBepXaKTUBHOI'O IepeKpalliMBaHMsl BCell Hallel I1aHeThbl B BbICOKOUA-
CTOTHBIE CIeKTpa/bHble 1iBeTa SHePreTUUecKoro CreKTpa, Ta 4yacTb JIH0-
Zlel, Co3HaHHe KOTOPBIX He CIIOCOOHO aJjanTHPOBAThCS K PACIIUPEHUIO
[Marna3oHa BOCIPHUATHSI B BbICOKOUACTOTHOM Juaria3oHe U, Kak cJiefi-
CTBUe, KOTOpPbIe MPOCTO (PM3UYeCKU He B COCTOSIHMM TOHSTH HalMcaH-
HOe B 3TOI KHUIe, NIPOCTO BbIMpeT. DTO NPOU30IAET B TeUEHUH BCETO
JIMIIb HECKOJIbKMX KPDUTUUECKHUX JieT M3-3a KpUTUUYeCKOoro “rieperpena”
nxX cOOCTBEHHOTO MO3ra W, KaK CJie[icTBHe, (atanpHoro cbosi B ympas-
JIeHWM OpPTaHM3MOM, UTO TIpUBEJET K MpeKpalleHuo (yHKLHMOHWPOBa-
HUs Ux ¢usndyeckux Tel. COOBITHIHO 3TO TPOU30UIET y pa3HbIX JHO-
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Jlelf TI0 pa3HbBIM MPUYHMHAM, HO TI0 00IeMy TPUHLIMIY “TO, UTO c1aboe
B OpraHu3Me, TO U NTOPBETCA”.

BwMmecTe c TeM, IporpeccrBHasi 4acTb Ye/lOBeUeCTBa, KOTOpasi yxke
ceiiyac MHTYWTUBHO NOHMMaeT W NPUHMMaeT HalMCaHHOe B 3TOU KHU-
re, BK/IIOYasl PeaibHOCTb OIMCAHHBIX HOBBIX TEXHOJIOTHI U HOBOM CHU-
CTeMbl MUPa, BEDKUBET B HBbIHEIIIHEM CTeKTpaJbHOM IepeKpalliiBaHUU
Halell iaHeTsl. VX co3HaHMe WM celvac MOCTENeHHO afanTHpyeTCs
K paclUIMpPeHu0 Jxarna3oHa BOCIIPUSATHS B BbICOKOUAaCTOTHOM Juarias3o-
He, WIN y)Ke JOCTaTOYHO pacimpeHo. [ToaTtoMy mx mMo3r He OyzeT uc-
TIBITBIBATh “TieperpeBa” TIPU BOCTIPUSTUM HOBBIX Wjlell U, Kak cCJiefi-
CTBUe, Oy/ieT MpoJo/DKaTh YIPaB/IATh UX OPraHM3MOM B HOPMajbHOM
pexxume 6e3 cbos1. imeHHO 3Tu yiroH, o6siaziasi CO3HaHKEM, paclIipeH-
HbIM B BbICOKOUACTOTHOM JjMaria3oHe BOCIIPUSTHS], COCTABSIT HOBYIO ue-
JIOBEUeCKYI0 LMBWIM3AIUI0 B caMOM OmbkaiimeM OyayijeMm. ViMeHHO
3TUM JIIOZISIM M aJipecoBaHa 3Ta KHUTa.

Ha sToii onTuMucTHYecKoi HOTe Balll MOKOpHBIN ciiyra 3aBepiiiaeTt
3Ty /JOMO/HUTE/BbHYIO I71aBy Y BCHO 3Ty KHUTY CerofHs, B cpefy, 8-ro
ntons 2026 rozga. Toraa kak Most paboTa HaJj 3Tol KHUATOH Obla HauaTa
B ¢eBpase 2018 rozia u 3aHsia B utore Hostee 8 sier.
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ITOCNEC/IOBUE

B CE BBIIIECKA3AHHOE He SIB/IIeTCSI KaKOI-TO yMO3pUTeIbHOU I'H-
TOTe30H, a OIMMCaHHeM JO0Ka3aHHBIX HayYHbIX ()akKTOB. OTO OMHU-
caHWe OBbLIO MOJTyUeHO Ha OCHOBE aHa/M3a OOLIMPHBIX SMITUPUUECKUX
JAHHBIX, COOpaHHBIX B 06/1acTH DU3UKK 1 6MOPU3UKY, 00BeTUHUTE KO-
TOpble B eUHYI0 KapTUHY 0Ka3a/0Ch BO3MOJKHBIM, HCII0/Ib3YsI TOHSTHS
0 (u3nueckux HabIOaeMbIX BelMUMHAX, pErMCTPUPYeMBIX Habsroa-
Te/leM B MPOCTPaHCTBe-BpeMeHU (B COOTBETCTBUM C TeOpHUel OTHOCHU-
TeNbHOCTH).

JTO — omnucaHue peajbHOMN CTPYKTYpPhl Halllel IylaHeThbl 3eMJIsl Kak
MHOTOMEPHOr0 00BbeKTa B MPOCTPAaHCTBe-BPEMEHH, a TAaK)Ke€ OCHOBHBIX
TIPYHLIUIIOB, KOTOPbIE YIIPAB/ISIIOT peajbHbIMU NPOLieccaMy Ha IIaHeTe,
BKJTFOUasi IPOMCXOXK/leHe BU/IOB M BCEMUPHYHO UCTOPHIO.

KrouoM K MOHMMaHUIO BBIIEONHUCAHHOW peanbHON reoMeTpuUue-
CKOUM CTPYKTYPbl MHUpa SIB/SeTCS 0CO3HAaHWe MHOIOMEPHOCTH Hallero
MHpPa U BCeX ero 0ObEKTOB, BK/IOUAs HAC CAMHX, a TaKXKe OBJIaZleHHe
MeTOZIaMH TeopuH LiBeTa. VIMEHHO Teopusi OTHOCHUTebHOCTH AsbbepTa
OiinmTeiiHa 1 Teopus 1jBeTa MoxaHHeca VITTeHa, SBUBLIMECS UesoBe-
yecTBY B Hauasie 20-ro Beka, SIB/SIIOTCSI CaMbIMU (PyH/jaMeHTa/IbHbIMU
OTKPBITHUSIMU Hallle}l UBUIM3aLUU 3@ TIOC/IeIHIO0 ThICAYY JIeT.

Hy)>KHO HayyMTbCSl MBICIUTH TEPMHMHAMM IPOCTPaHCTBAa-BPEMEHHU.
Hy’>kHO HarisfiHO MpeJCTaB/sTh cebe UIMHAPBI COOBITUN KaK MHOTO-
MepHbIe OOBEKThl B MPOCTPAHCTBE-BpeMeHU (Mupe 3Hepruu). Hy>kHO
HAarJIHO TIpe/CTaB/ATh cebe, KaK KaXK/AbIA M3 LIWIHHAPOB COOBITHI
“MepLjaeT” My/bCALMSIMU SHEPTUM MUKPOLWIMHPOB COOBITHI BCeX
€ro COCTaBJISIFOIMX YaCTUL], TEM CaMbIM CO3/laBasi yHUKa/bHbIN SHepre-
TAYECKHN CIIeKTP CBOEro CyIeCTBOBAHMS, UMEIOIIU CBOUM reHepasb-
HBIM CrieKTpaibHbIN “liBeT” (reHepaibHYI0 YacTOTy) U “I[BETOBbIE OT-
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TeHKU” (BTOPUUHBIE 4acTOThl). Hy)XHO MOHMMAaTh, UTO TPEXMepHbIM
MUP Hallleil ryiaHeTbl — 3TO TOJIbKO MTHOBEHHO€e TPEXMEepHOe ceueHue
eé MHOTOMEpPHOTO LWIMHZApa coObIThii. Hy)KHO TOHMMaTh, Kak MO3T
C037aéT B HalieM BOOOpa)keHWM KapTHUHY, KOTOPYHO MbI Ha3biBaeM
“HabmofiaeMblii MUP MaTepUaibHbIX 00BEKTOB U SIBJIEHUIA”.

BHyTpeHHee TpPHUHSTHE 3TOr0 HOBOTO 00béMa MHGOPMAaLUK BeJET
He TO/IbKO K MOHUMAaHUI0 NPUHLUIIOB, YIPaB/SIOIIMX pealbHbIMU MPO-
LieccaMy Ha IjlaHeTe, BK/IHOYasi MPOUCXOXKJEHUe BU0B U BCEMUPHYHO
HCTOPUIO, HO TaKXKe K OB/aJiIeHUI0 TeXHOJIOTUSMU peasbHbIX IyTellle-
CTBWM BO BPeMeHU U peasibHbIX MeXX3BE3/HbIX IMyTelllecTBUM (CM. ria-
Bbl KOMMEHTAPMEB, UTO BBILIIE).

JIrogy Hamero 4acTOTHOrO “SK3eMIlIspa” IJIaHeThbl 3eMJisl, JKUBY-
e ceifuac, B Hauaje 21-ro Beka, y>ke UMEIOT 3TH 3HaHUS B CBOEM
pacropsbkeHud. [ToaToMy Hallla IMBU/IM3aLUsi MOXKET OTKDPBITh IBEPU B
Jpyrve MUpbl Hallleli TJlaHeThl, a TakKXKe OBJIa/leTh TEXHOJIOTHSIMU pe-
a/bHBIX IyTelleCcTBUI BO BpeMeHU U peaslbHbIX MeXK3BE3/[HbIX ITyTellle-
CTBUH mpsiIMO cefiuac, B Hauase 21 Beka. ViMes Bcé HeobXoaumoe st
3TOrO Ceivac, 6pUI0 OBI TIYIIO OTKJ/Ia/bIBaTh STOT BETUKHUM IIar Ha Thl-
csiay J1eT.

Nctopuyecky C/I0XKUIOCh Tak, UYTO Ha MpOTsbKeHUU 19-ro u 20-ro
BEKOB BCe Iepe/loBble TeXHOIOTMU KOHLIEHTPUPOBa/IUCh U Pa3BUBA/IMCh
B BOEHHO-TIPOMBIIIIJIEHHOM KoMrIliekce (06opoHHOM uHAycTpun). Hayu-
Hble UCC/IeI0BaHus, O KOTOPBIX IMUILIET Balll TOKOPHBIM C1yra, — He UC-
KmoueHe. [103ToMy, Kak Obl CTPaHHO 3TO HU 3ByYaso, 3ajiaua Cco3zja-
HUSI U OCBOEHUSI HOBBIX (DyH/IaMeHTa/IbHbIX TeXHO/IOTUH, ONMUCaHHBIX B
3TOU KHUTe, BO3/1araeTcst Ha 000POHHYIO UHAYCTPUIO.

JTrogu, 6yzabTe pazymHbiMu. [Togymaiite o BaiiemM coOCTBEHHOM Oy-
JyieM 1 OyyIieM Ballux Jeteit!

[TpuHsATHE U MpaKTHUecKoe OCBOEHHe 3THX 3HaHUI — He IMpeAMeT
[JIs1 IYCTBIX PasroBOPOB cpeju (UI0CcO(CTBYIOIMX MCEBOUHTe/IeK-
TyaJsioB, a He0bXo0uMoe ycaosue 051 8bIHCUBAHUS Uea08eUecK020 pood
B HBIHEITHUX YC/IOBHSIX T100aNbHOTO CTIEKTPAIBHOTO TTepeKpaIliviBaHus
Halllel I1aHeThl U BCeX eé CTIeKTpasbHBIX 30H (BMecTe C UX obutaresisi-
MH) Ha /IaHHOM y4acTKe eé TpaeKTopuH B I'anakTuke.
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