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MPEAMUC/IOBUE

*— B Hamm 1HU MOHATHS «KYJIET» U «OKKYJIBTH3M»* U
UX COJepKaHHE BbI3BIBAIOT CHJIbHOE omaceHue. MHorue
00sTCs1, YTO UX OPTaHM3AIMH, TPYMIBl U PETUTUU MOTYT
OBITh MPUYHUCIIEHBI K 3TOM Karteropuu. Ilockonbky TepMuH
«OKKYJIBTHOE» TOJIKYETCSl IIPOCTO KAK «TAHOE» WU «CKpPbI-
TOE», TO OH MCIIOJIb3YEeTCs Jake BpauaMu IpU ONUCAHUU
HEM3BECTHBIX OakTepuit. UTo KacaeTcst peauruno3noi, hu-
J0co(pCcKoM, OpraHM3allMOHHON WM JPYTOil TPYMIOBOM
JESATENBHOCTH, TO OHA ABJIAETCSA «OKKYJIBTHON», €CIIU IPH
3TOM HCHOJb3YyeTCs «TaiiHOoe 00yueHHe», JOCTYITHOE JIUIIb
HEMHOTHM HM30paHHbIM. BO3MOXKHO 1111, YTOOBI HEKas OJIH-
rapxuueckas rpymnmna oobsBuiia BCI0 001acTh PU3UKHU (ak-
THYECKH «3aKPBITON» U «3alpPETHOI» I 00IIECTBEHHOCTH
Y YaCTHBIX JIUII, «3aCEKPETHIIa» 3Ty OTpacib 3HAHUS, 0ObIU-
HO JIOCTYTTHYIO BCEM, YTOOBI UCKJIFOUMTH OOpaIieHne K Her?
Bo3MOoxHO T «UKTUBHON HAyKOW» MOJAMEHUTH IO THH-
HYIO HAayKy, UCCIIEAYIOIIYIO IEKTPUUECTBO, U CIIENATh €€

* ABTOp Ha4YMHAeT MOBECTBOBAHHUE C PACCMOTPEHHUS MOHATHUSA
«OKKYJIBTH3M» B CBSI3HM C TEM, YTO B OPUTHHAJIE €ro KHUra HOCHUT Ha-
3Banue «Occult Ether Physics: Tesla's Hidden Space Propulsion Sys-
tem and the Conspiracy to conceal ity. — IIpum. peo.



BunbamJIAMH

JNEHUCTBUTENIBHO OTKPBITOM JHUIIb M «330T€PUUECKON»
amuThl? Takum oOpa3oM, «TaiiHas» HayKa CTajia UCKITFOUH-
TEJIbHOU cPepoil AeITeTbHOCTH 0YeHb HEMHOTHX, 0C000
n30paHHBIX KOPIIOpaIui, MPaBUTEILCTB M COOOIIECTBA
«HaAy4HBIX KpenoB»? S Hauan u3yd4eHue 3TOro MpoTUBOpE-
qHsi, Korjaa OblJI BCEro JUIIb BOCBbMHJICTHUM PEOCHKOM, B
1946 romy, nocne 6ecenpl ¢ paboYNMU-HEPTIHUKAMHU, BU-
JICBIIMMU CepeOpUCTHIE «JIETAIONINE JUCKM» Ha OTIalCH-
HBIX HepTecKBaknHax B 3anagHoM Texace U Ha Iore, B Iyc-
thiHe Hpio-Mexuko. B Bo3pacte 13 net s mpoBes1 HECKOJb-
Ko nHed B AnbOykepke, Hpio-Mexuko, rocts y npysei
CEeMBH U WX cocena, acTpodusuka nqokropa JimakoiapHa Jla-
[Taca. On Torma paboran Ha npaButenbctBo CIIIA, pac-
(G pOBBIBAIT TEXHOJIOTHIO HAIMCTCKOM JICTAIOMIEH Tapes-
KU, focTaBieHHoM B Hpro-Mexuko nocne okonuanus Bro-
pO¥ MHpPOBOM BOMHBI. MOM IIpEKHHE TOTAIKH MOATBEPIU-
JUCh TIO3KE, Korja s mpuodpen yactb 00OpyIOBaHUS
HEMEIKOM JeTatonie Tapeiku 1943 roga Beimycka Ha O6ase
Kanpawmsi, rae padotan Jla-ITac. Tak kak mognuHHAS TEOpHUs
ANIEKTPUYECTBA OCHOBAHA Ha KOHLIEMIMH «3(Upay, 3Ta OT-
paciib (PU3UKHU 3aCeKpeUYeHa «B MHTEpecax HAIllMOHAJIbHOM
0e30macHOCTHY M IIEJICHANPABICHHO HCKaXXEHa JDKHUBOU
Mpornara’vjof, HaCTOJIbKO HHTEHCHUBHOW, YTO IIHpPOKad
myOJMKa OCTaeTcs B HEBEIEHWU OTHOCUTEIBHO (aKTOB,
MPOUCXOAALINX IPSIMO y Hee oA HOcoM. S u3noxun pusu-
YeCKyI0 TEOpHIO 3(hrpa, B KOHEYHOM CUETE CBSI3AHHYIO C
ANEKTpUYECTBOM, B KHUTE «OKKynbTHas (u3uka 3upay.
OTa KHHUra NOCBSIIEHA ONMCAHUIO U PACKPBITUIO JAHHOMN
HAy4YHOW TalHBI.

Beicime xpersl 3TOro OKKyJIbTHOIO 3HAHUS — BJla-
JeNblbl  KPYNHEHIINX MOHOIOIMCTUYECKUX KOpIopa-
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CBepxceKpeTHble apxuBbl Tecnbl

Ui — OaHKOBCKUX, MPOMBIIIJIEHHBIX, TI0 J00BIYE TOJIE3-
HBIX UCKOIIAEMBIX U IIPOYMX, HEPA3PBIBHO CBA3AHHBIX MEXK-
Iy c000l 0OIHOCTHIO MHTEPECOB, MO3BOJISIIOT TPUOOIIATH
OTAEIbHBIX YUEHBIX, BOCHHBIX U IPaBUTEIbCTBEHHBIX UH-
HOBHHUKOB K 3THM TaliHaM. 3T0 HEOOXOJAUMO JIJIsl yCIEII-
HOH peain3anuy MaciTabHOro 3aroBopa, ¢ MPUCBOCHUEM
COOTBETCTBYIOLIUM TEXHOJIOTUSIM CTaTyCca «TrOCYIJapCTBEH-
HOM TallHbD», COXpAHEHUE KOTOPOM rapaHTUPYETCsS HEKOH-
CTUTYLIMOHHBIMU «3aKOHAMH O HAlIMOHAJIHLHOU 0e30macHo-
CTW», YCWJINSAMHU BOEHHBIX U TPAKAAHCKUX OPraHOB FOCTH-
MU U MPABOMNOPSAKA. DTH Mephl HANpPaBIEHbI HA 3aLUTY
OT CBOOOJTHOI PHIHOYHOW KOHKYPEHIIMH KOHTPOJIUPYEMBIX
AIIUTOMN YCTApEBILIUX TEXHOJIOTUI U MOTPEOIIIEMbIX UMH pe-
CYpcOB. AHAJIOTUYHBIE METObI UCIIOJIB3YIOTCS IPaBUTENb-
CTBaMH BCEX BEIYIIMX CTPaH MUPA, Bellb, KAK HAM U3BECT-
HO, BCE MPABUTEIbCTBA CKPBIBAIOT MPABLY APYT OT ApPYTa,
CKpBIBAIOT €€ U OT Hapojaa. B pe3yinbraTe MoCTOSIHHOTO Ha-
THETAHUA JDKMBOW IponaraHibl 1 MaHUITYJIMPOBAHUS Ha-
YUYHBIMH 3HAHUSIMH Ha TPOTSHKEHUU MOCHEAHUX 76 JeT nin
6onee, OOMBIIMHCTBO YUCHBIX BEICMEUBACT KOHIICTIIIUIO CY-
HIeCTBOBaHUS 3(upa U JETAIOLUMX TapeIOK HAPSAY C TEO-
PUSAMU «IUIOCKOH 3EMJIM» U «MAJICHBKHX 3€JICHBIX YEJIOBEY-
KOB» U3 kocmoca. Ho BepHo kak pa3 odpatHoe. CTOpOHHU-
KW TEOPUI OTHOCHTEIBHOCTH U OOJIBILIOTO B3PHIBA XOTHT,
4T00BI BBI {yMaiu, 4To BeenenHas koHeuHa, 1a0bl €Clii Bbl
MOW/IeTEe «CIIHIIKOM JaJIeK0» B CBOUX IOHMCKaxX, TO Oyxere
«yMeHbLIaTh BeeneHHyo», a He «IUIOCKYHO 3eMiIto». B uem
paznuune? Ilmockas 3emis... koHeyHas Beenennas... Ot
00e Teopuu HeCOCTOSTENbHBI. «MalleHbKUE 3e/IeHbIE Yelo-
BEYKM» — JIOKb, HA KOTOPOM HACTanBaeT aMEPUKAHCKOE
npaBUTENLCTBO ¢ 1947 roma. Pazobnavaercs 3TOT mozsior
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Bunbam JAMH

(akTOM CO3aHMA JETAIOIIUX TAPEIOK U TEXHOJIOTUH, OC-
HOBAHHBIX Ha MOJIOKEHUAX aKyCTHYECKOH U 3JIeKTpHue-
ckoit pusuku. OTHAKO TEOpHs CyIIeCTBOBaHUS d(dupa Ha-
JIe)KHO CKpBITA B CEKPETHBIX XpaHWIUIIAX UH(POpPMAIUH,
9T00BI HE JOMYCTUTh €€ UCIOJIH30BAHUE U MPEIOCTABUTD
BaM TOJIBKO JIO’KHBIE U Oecrone3Hble «reopum». OHU MEeHS-
I0TCSl — OT TEOPHUH «MCKPUBJIEHHOI'O IPOCTPAHCTBAY, «ITy-
TEUIECTBUS BO BPEMEHM», «OOJIBLIOr0 B3pbIBA» M UCTOPHIA
«TOXUILEHUI MHOIUIAHETSIHAMWY» — J10 TEOPUH CYIIECTBO-
BaHUS «TIAapAJUIENbHON BceneHHoi», «myTemecTBrs MEeXIy
pa3NUYHBIMU U3MEPEHUSIMU», «YEPBOTOYMH B IPOCTPAHCT-
Be». A Takxke JIOOBIX JAPYTHX,' a0COTIOTHO HEBEPOSTHBIX
JOKTPHH, NMPUAYMAaHHBIX MPABUTEIbCTBEHHBIMUA COBETHHU-
KaMHM, TIEPCOHANIOM CITy>KO HallMOHAJIbHON 0€30MacHOCTH,
CEKpPETHBIMU areHTaMu B «Y®OJIOTUU» U «IICEBIOTAll-
HBIMI» COOOIIECTBAMH («TICEBAOTAHHBIE» B MOEM JICKCHUKO-
HE — 3TO O(QUIMAIBHBIE MPEICTABUTENN MPABUTEIHCTBA
WM Hay4HbIe BCe3HAlK, paboTa KOTOPBIX COCTOUT B MOJI-
HOM OTPMIIAHUU CYILECTBOBAHUS JIETAIOLINX TAPEIIOK, WU
BBICMEMBAHUU CBOMX KOJUIET-JIBOMHHUKOB: Y®OJOT OB,
YIEHOB JBUKEHUS «HOBBIN BeK» M JUL, 3aHUMAIOIIUXCS
napaHOpMaJIbHBIMU siBICHUSIMHU). [Ipexrie uem BbI pemuTe,
910 3¢Hpa HeT, KaK HET JICTAIOIINX TAPEJIOK, U 0 TOT0, KaK
MOBEPUTE YACTO MOBTOPSEMOM JKU B «IIpaliM-TailM», 4TO
MHOIIJIAHETSIHE «YXKE 3[€Ch» WJIM YTO IYTELIECTBUE BO Bpe-
MEHH BO3MOKHO, BbI IOJDKHBI CITPOCHUTD ce0si, ObLIO JIM Ba-
1€ MHEHHE I10 3TUM BONPOCAM COOCTBEHHBIM WM BHY-
menssiM OTPOMHOM JIOXKBIO cobpatbes. Eciu BbI Be-
pUTE B TEOPHIO OTHOCUTEIBHOCTH, HYKHO NOJYEPKHYTb,
YTO «ITyTEUIECTBUE BO BPEMEHI» — COBEPILIEHHO HEBEPOSIT-
Hasi BO3MOYKHOCTh, OO€IIaHHas TaK Ha3bIBAEMOH «HAYKOW»,
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CBepxceKpeTHble apxuBbl Tecnbl

OCHOBAaHHOM Ha TICEBJOHWHTEIUICKTYaIbHON YemyXxe, pac-
NPOCTPaHsAEMON TEMH, KTO XOUYET 3aCOPUTH Balll yM, BHICTY-
nast OT IMEHU CaMO3BAHBIX aJICTITOB «OKKYJIbTHOM (PU3UKH
adupay.

JIEHCTBUTENBHO JIM Ballle MBIIUIEHUE CTOJIb ITOCPEICT-
BeHHO? W BbI HACTONBKO HE BiajieeTe MeTahU3NUECKUMU
HNOHATUSAMM W IPUHLUIAMU [TO3HAHUSA, YTO MO3BOJISAETE
(opmMupoBaTh CBOC MHEHHE CEKIIUU «KOHCEpBOB» HA-
CA (NAZIA), mo6e3Ho npenoctaBieHHoN OTnenoM Hayd-
Hoit pazBenku («OSI»)? [leiicTBuTenbHO 11 Baiie 00pazo-
BaHUE I103BOJSET IPHUHATH «KOHCEPBUPOBAHHBIN Tele-
YKUH», TPUTOTOBICHHBI CEKPETHBIM MPAaBUTEIBCTBOM
TakuM 00pa3oMm, 4TOOBl HU B KOEM Cllydae He 1aTh BaM pe-
IBHYIO MUITY [T pa3MbILUIEHUH? 3HAKOMBI JIM BBl C MOEH
MIOJTHOM BBICTaBKOM 3arajiok, MpHYHH, TUIHOCTEH U (ak-
TOB, KacarolIMUXCsi OTPOMHOT0 00beMa JKUBOM MporaraH-
JIbl, PacIpOCTpaHsIeMOil OT IMEHH FOCYAapCTBEHHO-MOHO-
MOJIMCTUYECKUX KOPIOpAaIUil ¢ LEeNIbl0 3aCeKpeUHBaHUS
TEXHOJIOTHH JIETAIOIIEH TapeIKU U IPYTUX NEPETOBbIX TEX-
HOJIOTUH «CBOOOHOM 3Heprum»? Eciu HeT, TO BBI TOJIKHBI
MPOYUTATH clexyronme Mou kauru: «Muomnanersne [len-
taroHay (u3ganus 1993,1995,1999 rr. (3-it Beimyck), ISBN
0-9637467-7-4) u «TaitHas quKTaTypa HayKw» (M3JaHHE
2001 r., ISBN 0-9637467-8-2).

Jleraromas Tapeska — HUTOT paboThI Beel )ku3Hn Huko-
ae1 Tecnbl, ero Hanmbosiee Ba)KHOE N300peTEeHNE, XOTS BHI,
BEPOSITHO, HUKOTJa HE cIblain 00 3ToM. OTKyaa Bce 3TO
3Hato a7 V3 MHOTOJIETHUX UCcenoBannii paspaborok Tec-
JBI ¥ €70 HAYYHBIX IMyOIMKAIMI B Pa3IMYHBIX HCTOYHUKAX,
B KOTOPBIX OH ONPEIENINI CBOE IJIaBHOE JOCTHKEHHE —
CO3/IaHHE JIETAIOLIEH TapelKu KaK BEPIIMHY TPyZAa BEIU-
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Bunbam JAWH

YalIIMX Y4eHbIX YMOB CBOero BpeMeHu. M 3To n3obperenue
OBLIO 3aCeKpeueHO NPaBUTEIBCTBAMU BCEX CTPaH MHUpaA pa-
Hee Bcex Jpyrux ero m3obperennii. Ho uM He yaanoch 3a-
CEKPETHUTH BCE, MOCKOJIBKY YacTh 3TOH MHPOpPMAIUH yKe
Obuta oOHapoaoBana. [lo obmemy muenuto, 29 mas 1919
rofa ObII0 JOKA3aHO, «YTO MBI )KUBEM B HCKPUBJIEHHOM Ye-
THIPEXMEPHOM MPOCTPAHCTBEY. AnbOepT DUHIITEHH CUn-
Tajl, YTO IJIOTHOE TEJO, BpAILAIOLIEecss B KOCMUYECKOM
MPOCTPAHCTBE, «OyAET MCKaXKaTh MPOCTPAHCTBO U BpEMs
BOKDYT ceO0s1», KaK NCTOYHHKA, TaK Ha3bIBAEMOMN «CTPYKTYp-
HOM MEPECTPONKN» U «MCKPUBJIEHUS MpOCTpaHcTBay. «Cu-
J1a TsDKecTH — OoJIblile He TAMHCTBEHHASI CUIIa, IEHCTBYIO-
1iasi Ha PacCTOSHUM, a pe3yibTaT ABMKEHHs 00beKTa, Te-
PEMELIAIOIIErOCs 10 MPSIMON JIMHUH Yepe3 MIPOCTPAHCTBO,
UCKPUBJICHHOE MPUCYTCTBHEM MaTepualibHbIX Tem». (["appu
Tay0ec. PensaruBuctel Ha opbute uckaBepu, mapt 1997
r.). Jaxe nogoOHbIe TEOPHH, PEISATUBUCTCKUE OaHAIbHO-
CTH, MEPEIUIETAINCH TAKUMU ONPEACICHUSAMH, KaK «TKaHb
BPEMEHHOI'O MPOCTPAHCTBA», «MUCKPUBJIEHHOE MPOCTPAHCT-
BO» M «CTPYKTypHas nepectpoiika». [Ipu aTom mpeamnoio-
KEHHE O CYILIECTBOBAHHM d(PUPa CUUTAIOCH TTOPAZUTEIHLHO
HEJeTbIM, XOTS caMo MOHATHE 3(hrpa TOIKOBAIOCH HEBEP-
HO. C 1919 roga otkpeitust Hukonst Tecnbl B anekTpodu-
3HMKE IOJIBEPTallCh 3aCEKPEUYMBAHUIO CO CTOPOHBI IIPaBU-
TENbCTB, BOPOBCTBY U OCMESHHUIO, B TO BPEMsI KaK TEOPETH-
geckas (pu3MKa cTaja TCEeBJIOHAYYHOW MaTeMaTHYeCKOU
HIETYXOH, MPaKTUYECKU OECIUIOAHONW W Majo COOTBETCT-
BYIOIIEN NEUCTBUTENBHOCTU. W 3Ty, Upe3BhIYaiHO COMHHU-
TeNbHYI0 (U3UKY B OCHOBHOM M mponaranaupyior CMU.
Hakonen HacTano Bpems y3HAThb NIPaBAy.



BeegeHne

NMEPBOHAYA/IbHbIM NJIAH
HWUKOJ1bl TEC/Ibl 1875 TO4A

*_‘ Tecna, Oyayau ctynenrom, B 1870-x romax, mpen-
BHJIEN CO3JIaHHE «UCALHOM JIeTaroIe MalTuHbI (a3po-
I1aHa)», paboTaromieil Ha 3JIEeKTPUUECTBE, Ul peainsa-
IIH Y€Tr0, KaK OH CKa3all, BIEPBBIE BBEJ OTPACIIb dJICKTPH-
geckod Gu3uku B 1875 romy. DTo ObUTa MOCTaBICHHAS
nepen coboii 3a7jaua — riaBHas paboTa BCEH ero xu3HU
(Ppank ITapkep Croxbpumk. Typouna Tecnbsr, Mupoas
paborta, mapt 1912 r., c. 543—548.)

[Ipeanonaras, 4To MOTPeOHOCTH B DIEKTPOIHEPTUU
camoJieTa, paboTarIIero Ha 3JIEKTPUYECTBE, OBLIU ObI
CIIMIIKOM OOJBIIUMH JUISI BCTPOSHHOM 3JIEKTPOCTAHLIUU
(Tak KaK ero camoJieT He MOIEPKUBAJICS Obl MTAHEIISIMH ),
OH IEepBOHAYAIBHO MPEANPUHST pa3paboTKy CBOEH cuc-
TEMBI «OECTIPOBOTHON TIEpeaud YHEPTUN», YTOOBI TIEpe-
JaTh HEOOXOMMYIO PHEPTHIO OT Ha3eMHBIX AJIEKTPOTeHE-
paTopoB U 3NeKTpocTaHnuii. HekoTopeie u3 aTux Oonee
paHHHX UJEH OKa3aluch HEHYKHBIMHU Tecne s ero as-
poIIaHa, IOTOMY OH HMCIIOJB30Ball HX B COOTBETCTBYIO-
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Bunbam JJAMH

MIMX KOMMEpPUYECKHUX Lesix. Tak Kak Mo ero ompejaelne-
HUIO 3(QUp UMET OTHOCUTEIBHO MAIYIO IMJIOTHOCTh U 110
ero OoJjiee paHHEH KOHIETIIMHU JICKTPOMAarHuTHAs cuja
He ObUIa HaCTOJBKO CHIIbHEE IPaBUTAIIMOHHON, KaK OKa-
3aJI0Ch, OH INPHUIICT K OTKPBITUIO, YTO OXHAACMBIC I10-
TPEOHOCTH AJEKTPOIHEPTUU ObUTH OoJbIe, YeM (haKTH-
YecKu Tpebyembie. DTO MPUBEIO K U3MEHEHUSIM B €0 ca-
MOJIeTe, JBUTAIONIEMCS Ha JJIEKTPUYECTBE, U UM OBIIO
IMPpOU3BCACHO MHOI'O M30BITOYHEBIX TEXHOJIOTHUHI «AO0II0JI-
HUTENBHOI'O TOXOAA».

B 1914 rony, xoraa oH ObIT OYEHB CTECHEH B JICHEK-
HBIX CPEACTBaX, OH HEYJAYHO MONBITAICSA 3aUHTEPECO-
BaTh AaMEPUKAHCKOE MPABUTEIHCTBO CyOMapuHON U 3JIEK-
TpoTexHoJIoTUsAMU. B cratee Tecapl, OATOTOBIECHHOM,
HO HEOMyOJIMKOBaHHOM, TOBOPUIIOCH, «YTO MBI JOJIKHBI
HEMEJIJICHHO TOJJIep)KaTh Pa3paboTKy JIETAIOIUX MalluH
1 OecrpoBOIHONW MTHOBEHHOU Iepeqayll dHEPTUU BCel
MOIIHOCTBIO ¥ peCypcamMy HallUW». 31€Ch €CTh HEMOCPE-
CTBEHHAs CBS3b MEXIY «JICTAIOIIMMU MAalIMHAMU» (HE
«a’poriaHaMmu») U «OecIpoBOJHON mepemadeil IHep-
run». Y Tecnsl ObUH Tpyapl MATEHTOB, KOTOPBIE HE MPH-
HECJIM eMy HMKAaKMX JIeHer, moromy uto Mopransl u Pok-
¢ennepsl 00BABUIN UX BHE TUMHUTOB KpeauToBanus. Hu-
KTO HE MOT B3fThb KpeIuT B 0aHKax MOJ pean3aluio
OJTHOTO M3 ITHUX MPOEKTOB, U JIFOOOH, JOCTATOYHO TITYTIBII
YeN0BeK, YTOOBI CAETATh 3TO Ha CBOU COOCTBEHHBIE ICHb-
T'¥, MOT OKHJIaTh, YTO THEB OOTOB OOpPYIIMTCS Ha HETO
rPOMOM U MOJIHMSIMH 3eBca.

B 1914 rony aMmepukaHCKOE NPaBUTENLCTBO OTKa3a-
J0Ch (PUHAHCHUPOBATH MpeIoKeHue Tecapl, T03TOMY B
TOM K€ TOAY OH MPOJal TEXHOJOTHI HEMELKOMY MUHHU-
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CBepxceKpeTHble apxuBbl Tecsbl

CTpY BOCHHO-MOpPCKOro (hiora aamupany Ansdpeny poH
Tupnuny. Tecia Takke HE CMOT 3aMHTEPECOBATH KOTO-
HUOY/Ib pa3pabOTKOW CBOCH CHCTEMBI OECIIPOBOIHON Tie-
penaun sHeprun. OH caenan Hen30eKHOE OTKPBITHE, UYTO
notpeOiIeHne SHEPTUH JETAIOMUMHU U MJIaBAIOIIMMH Ma-
HIMHAMH He Oy/eT HAacTOJIbKO OOJBIINM, HHBIMH CJIOBa-
MU, 4TO «BEC MCTOYHMKA SHEPTHHU HE OyJeT 3HAYUTEIb-
HbiM». B 1913 roxy Tecna noyy4ui1 maTeHT Ha UCKIIFOYHU-
TEJNBHYIO TYpOUHY, H300pPETEHHYIO UM TPHOIN3UTEIHHO B
1909 rony u pemMBIIyIO MPOOIEMY BCTPOSHHBIX UCTOY-
HHUKOB DHEPreTUYECKON MOIMHOCTH B €0 JICTAIOIIEH Ma-
muHe. BeposTHO, 3T0 mpou3onuio 6aaroaaps NoaaepKKe
¥ IOHUMAaHHI0, BO3HUKIIUM II0CTIE 10Ka3aTeIbCTBA TOTO,
YTO 3JIEKTpOMar{HutHoe B3aumopneiicteue B 1040 pas
CWIbHEE, YeM TIPaBUTAUOHHOE B3aUMOJCHCTBUE
(dxopmx I'smoy. Cuna rpaButanuu. Aukop byk, Hsro-
Mopx [1962 1.], 138 c.). Cornacxo Duapuky JlopeHiry
3JIEKTPUYECKAsl IPUTATUBAIONIAS CUIA B 2x10% pas CHJIIb-
Hee, YeM I'paBUTALlMOHHAs NMpuUTATHBaiomas cuia (0e3
NpU3HAHUA CYIIECTBOBAHUS I'PABUTAIIMOHHOW MPUTATH-
BaIOMICH CHIIBI caMoi 1o cebe).

B nMHTEpBBIO OTHOCHTENIIBHO KHUTH, BBINYIIEHHON B
1912 rony, «Kuura HOBbIX n300peTenuii — typouna Tec-
neD», Teciia moka3sIBad HEKOTOPHIE AETAIN CBOEH JIIEK-
TPOJABUTATEIBHON CUCTEMBI, KOT/Ia 3asBUJ ClIEayIOIIee:
«Kak s panee roBopmiI BaMm, Korja Mbl o0Cykmanu Oec-
MPOBOAHYIO Tepeady SHepruu, B MeXaHusme OyaeT pas-
paboTaH MPUHIMI Nepeayn SHEPTUH, 10 KOTOPOMY CO3-
JnaHa Mosi Typouna. McTouHuK sHepruu OyAeT HaCTOJIbKO
CUJIBHBIM, YTO CO3JacT HACTOSIIMN BO3AYLIHBIH KaHAT
BbIIIe OOJIBIION MalIMHBI, YTOOBI JEpKaTh €€ Ha J000MH
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BBICOTE, BHIOPAHHOW HABUTATOPAMM, U TaKXkKe BO3TYII-
HBIM KaHAT c3a/1M, YTOOBI MOCIATh €€ BIEepe] UIn Ha3al
MOYTH Ha JTI000H kemaeMoi ckopocTu. Korma HactaHeT
3TOT J€Hb, MYTELIECTBHE BO3AYIIHOTO Kopabis Oyner
CTOJb XK€ 0€30MacCHBIM M NMPO3aMYECKUM, KaK CEroJHS
NyTeUIeCTBHE MOE3/10M 10 JKeJIe3HOW opore, U mMaio Oy-
JIeT OTJINYAThCA OJJHO OT JPYroro, 3a UCKIYEHHEM TOrO,
4yTO He OyJeT HUKAaKOW TPSA3U U MyTellecTBOBAaTh CTAaHET
HaMHOTO ObIcTpee. Kaxnprii cMoxkeT moodenars B Hero-
Mopxke, neusb craTh Ha MecTe, 06OPYJOBAHHOM, KaK B
IIyJIbMaHOBCKOM CIIAJIbHOM BaroHe, B 3aKpPbITOM U OTJINY-
HO MeOJIMPOBAaHHOM OT/IEJIECHUU CaMOJIeTa, U MO03aBTpa-
kaTh B JIongoHe». Takke moapazyMeBasoCh, 4TO «KaHa-
ThD) UCIIOJIB30BAJIH AJIEKTPUUECKYIO Jamiry Tecibl, 4TOOBI
MPOU3BECTH JIyY, «HECYIIMI MOUIHBIN 3JIEKTPUUECKUN
TOK», YCTOMYMBBIN 3JIEKTPOCTATUYECKUN pa3psi Ha COT-
HU MUWJIb Yepe3 Bo3ayX. «PaBHasi M IpOTUBOIOJI0KHAS pe-
aKLMA» Ha 3TOT pa3psall COCTOsATA B BO3BpATE CyAHY TOTO,
YTO HAa3bIBAIOT «CUJIOBBIMM KaHAJlaMH», HECYLIUMHU
«AJIEKTPOMATHUTHYIO JIBUTATENIbHYIO CHIIy», IO OMHCa-
Huto Tecnbl, OJIOKUPYIONIYI0 OTPOMHYIO MAacCy MOJIEKYII
BO3]lyXa, YTOOKI MEPEeMECTUTH CyIHO Briepea. Kpome To-
ro, sl 3aCBUJIETEILCTBOBAJ, YTO Ha CyJHE, KOTOPOE BUAEI
B 1953 rony, co3maeTcs 31EKTPOMArHUuTHOE ToJie, mepe-
Mermjaromniee Kopadib 6e3 BO3AYIIHOTO TPEHUS, yIapHOH
BOJIHBI WJIM 3BYKOBOT'O Oapbepa cO CKOPOCTBIO B Mpejienax
36000 muab B yac. JlanHOE BhINIEC onrcadHue Tecibl, oco-
OCHHO IO 3BYKY, ITOXO0KE€ Ha «TPAKTOPHYI0» TEXHOJIOTHIO.
[Mpunuun typounsl Tecnbl qoMKeH ObUI HCIOIB30BAThH
JIUTIKOCTH U BSA3KOCTH OBICTPO JBUTAIOUIMXCS T'a30B, YTO-
ObI IPOJIBUTATHCS BPALICHUEM ra30TypONHHBIX JIOTACTEH.
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CBepxceKpeTHble apxMBbl Tecsbl

[IpumeHeHre 3TOT0 NPUHIUIIA HAa €r0 Kopalie UCIob-
30BaJIO OBI JTUMKOCTH U BSI3KOCTh BO3/yXa, HAXOAAIIETOCS
B DJIEKTPOMArHUTHOM TI0JI€, JJIsl IEPEMEICHH CyIHA de-
pe3 MpOCTPAHCTBO.

N3menenne crpareruun Tecnpl, BUAUMO, MPOU3OILIO
MEXIy 3TOM KHUTOU, n3nanuout B 1912 roxy, u ucnsita-
HueM B 1915 romy pakeTsl, UCMIOIB3YIONICH OecrpoBoI-
HYIO 3JIEKTPUYECKYI0 SHEPTHI0, HANpaBJICHHYIO Ha HEe
MOIITHBIM JIY4OM ¢ 0a3bl. DTH HOBBIEC pa3pabOTKH, BEpO-
SITHO, TIOJICTETUBAIUCh HEOOXOJUMOCThIO — «MaTepbio
U300pETeHUs» — C TeX Top 0€3 CHCTeMBI OECITPOBOTHOM
neperayd SHePruu NpeauIecTBYomas KOHIenuus Oyaer
JIOBOJIbHO Oecrojie3HONW. DHepreTHuecKue MOHOIOIUU
MOTJIM MPUCBOUTH U CHIPATATh €€ HaBCEr/Aa, ModToMy Tec-
7a octaBuiI cebe COOCTBEHHBIE YCTPOUCTBA, HE MMES BO3-
MOXHOCTH PAacCUMTHIBATh Ha Koro-nubo eme. Yto TU-
MUYHO JJI1 ICTUHHOTO T€HHUsI, KOTJa eMy MEIIaau B OJ1-
HOM, OH Haxonuja apyroe. bonee paHHue KOHLENUIHH,
JIOJDKHO OBITh, BCE €I11e COXPAHWINCH B yMe Tecibl, Koraa
OH pa3paboTasl TypOMHY KaK KOMMEpPUYECKUN MPOEKT, MO
cjoraHoM DHepreTrudeckoi komnanuu Tecibl — «20 5o-
HIAJUHBIX CHJI 32 QyHT». [lyig obecnieueHus sHEpruei ero
ANEKTPUUECKOTO CyJHA OH TaK)Ke COOMpAJCS MCIOIb30-
BaTh TYpOMHY, MPUBOJUMYIO B IBUKEHUE OCOOBIM BBICO-
KOYaCTOTHBIM T€HEPAaTOPOM HEpeMEeHHOro Toka. Pa3zpa-
OaTbIBas TaKylo JIETKYIO U CHJIbHYIO TYpOUHY, KOTOpas
MoOTJIa BpamaTthes co ckopocThio 30 Q00 060poTOB B MU-
HYTY, C 1€CATU(YHTOBBIM MOJYJIEM, TPOU3BOIUTEIbHO-
cteio 200 momaauHbIX CHJI, padOTAIONMM Ha Ta30JIMHE,
OH TaKe CIPOEKTUPOBAJ U NOJy4HsI nateHT B 1928 rogy
Ha HOBBIM BHJ camoieTta «VTOLy» (Vertical Take off and
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Landing) (BepTuKaiabHOTO B3seTa U npu3emieHus). OH
npejcTaBisieT co00M MoOJelb BHHTOBOTO CaMoJIeTa,
IPUBOJAMMOIO B JE€HCTBUE IByMs TypOMHAMH, yCTaHOB-
JICHHBIMU B TaHJEME, HeUTpaau3yrlleM Bpaliarouiui
MOMEHT OTOpbI, U H30aBJSIONIEM OT HEOOXOIUMOCTHU
CTaOMIM3UPOBATH POTOPHI, UMEIOLIUECS HA 3aJHUX (rO-
3eJIsKax BEPTOJETOB. DTOT CaMOJIET, €CIM Obl OBLT clie-
JaH, uMena Obl Jydlllee COOTHOUIEHHE Beca U €AUHUIIBI
MOIIHOCTHU (JIOMIAJUHOMN CUJIbI), MOXKaIyH, TPU K OJHO-
My, U ObICTpO Obl HaOupan BHICOTY, B3Je€Tas BEPTUKAIb-
HO. HaGmronas HeadpekTUBHOE HCIIONB30BaHKNE OOJee
TSKENBIX U TPOMO3JIKUX CAMOJIETOB C KPBUIbSIMH 00Jb-
el miomaau, Ho 6ojee HU3KUM COOTHOLICHUEM «ILIO-
1iaay Kpbljla U Becay, Tecia sBHO XOTeN MOJyYUTh IpHU-
OBLIb OT UCIOJIB30BAHUS TYpPOUHBI, IPOEKTUPYS U Ta-
TEHTYs HOBBIH caMoJieT ¢ HeH, 4YTOObl NpPHUBJIEYD
HEOOXOIMMBIN KamuTal Ui 3aBepUICHUS UCCIIEJOBAHUS
U pa3paboToOK cBOero 6ojee JOPOroCTOAIMETO MPOEKTa
1o snekTpuuectBy. [lo mpeasiaymemMy ombITy OH 3HAI,
YTO MATeHT HUYEero He OyJeT CTOUTb, €CIU OH He JOCTa-
HET HEOOXOIMMBIN KamuTal Uisi peaau3aluu MpOoeKTa
JI0 UCTEUYEHUS MaTEeHTHOro nepuonaa. OTKpbITHE XKe Ma-
TEHTa TO3BOJUT JPYTUM HCIOIb30BATh €T0 TOJIBKO CITyC-
14 17 ner nocie ero npuoOpetenusi. B reuenue s3toro
BpEMEHH M300peTeHune OyneT MpOoCTauBaTh U3-3a OTCYT-
CTBHS €ro GUHAHCUPOBAHUS, MOTOMY YTO €AUHbIE (U-
HAHCOBBIE MHTEPECHl OBLIN HANPAaBJICHBI MPOTUB HETO.
W Bce xe ObLI 3aIIaTEHTOBAHHBIM CaMOJICT, H HUKTO €r0
HE TPOM3BOIMIL.

Ha naganpHBIX cTagusax paspaborku Tecrna, Ka3anocs,
HE CO3HaBaJl HCTHHHYIO MOILb «CHJIbI», IOKA €ro mepBble
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CBepxceKpeTHble apxuBbl Tecnbl

MOJICBBIC UCIBITAHUS HE JOKA3aJiM, YTO OHAa ObLIA «II0-
Tpscatomeit». B 1893—1894 rogax Tecna «momHOCTbIO
pa3zpaboTanm» CBOIO TMHAMUYECKYIO TEOPUIO CHJIBI TSKE-
cti. HeoThemiieMol 9acThiO 3TOM TEOPHH ObLIA €Tr0 CUC-
TeMa JJIEKTPUYECTBA, OJTHAKO Ha CTaIUsIX (POPMUPOBAHHUS
u Teopuu. Tem He MeHee myOIuKaIus ero Teopuu Oblia
OBl KBHBAJICHTHA PACKPBITUIO OCHOBHOW TEXHOJIOTHUH,
KOTOpas Mo3BOJIHIIA ObI €r0 KOHKYpPEHTaM ¢ OOJIBIITUM KO-
JUYECTBOM (PMHAHCOBBIX H JIPYTHX PECYpPCOB 3aBEPIIUTH,
B3sIB KPEJIUT, CaMyl0 Ba)XXKHYIO pabOoTy €ro >KM3HU U camoe
0oJbIIoe M300peTeHNE YenoBeuecTBa. Teciaa UCTIBITHIBAI
HEJOCTAaTOK B JIGHEKHBIX CPEJICTBAX U HE MOT 3aHATH HX.
OH He MOT 3alIMUTUTh CBOE U300pETEHUE MATEHTOM, MOKa
HE 3aBEPIIMI M HE MPOBEPUI JOCTATOYHO MACIITAOHYIO
pabouyro MoJielb, MPOU3BEALIYIO BIIEYATICHHE HA MTPABU-
TENbCTBO U PYKOBOJUTENECH aBHAIIMOHHON MPOMBIIUICH-
HOCTH.

daranbHO TO, YTO ITO MPOUCXOIUIO, KOTJa OH CHIIb-
HO HYKAaJcsi B ()MHAHCOBBIX CPEJCTBAX.

Ho y Hero Bce eme ObU10 3J0pOBbE A peanu3anuu
MPOEKTa; OH XOJUJI B MOHOIIEHHOM OIeXk 1€ C HeOoIIayeH-
HBIMU CYETAMH U MOTEPSUT MPABO BHIKYIA MATEHTA 110 BO-
ne JI.I1. Moprana u ero komnanuu. [locnennuii crapancs
COKpYIIHUTH Teciy, mpoAoKaBIIero u3o0peratb HOBbIE
CUCTEMBI 3JICKTPOCHAOKEHHU S, BHITECHSIOIINE MPE/IIeCT-
BYIOIIME U JIeNIAl0IIKUe UX MOpaJbHO ycTapeBuMH. Jlo-
6oe n3zobpeTeHue, BoicTaBieHHOE Tecnoil Ha mpoaaxy,
JaBajio eMy (PMHAHCOBBIE PECYPCHI JUIsl CO3JaHHS Clie-
JOYIOLIMX CUCTEM dHeprocHabxenus. Tak kak Oonee mpo-
rpecCUBHBIE CUCTEMbl YHUUTOXUIU Ol Moprana u Pox-
¢dennepa, oHU NOKHBI ObIM cOKpymuTh Tecny. Kaza-
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aock, Teciia Tak HUKOTAa MOJHOCTBIO U HE MOHSAJ, YTO
ncepaodunantponuss Moprana Oblla HE UeM MHBIM, KaK
CIIocoOOM COpBaTh KOHTPAKT Tecibl ¢ caMuM COOOi, JTH-
niasi ero yBepeHHocTH B cebe. Dta 00paboTKa IMOLHO-
HaJbHO U MaTepuaibHO TopMmo3uia Teciay u goBena ero
OJTHQXJIBI 0 TMOJHOT'0 YHU)KEHUS, KOTr/1a OH OYKBaJbHO
ynpamuBaia MopraHa BBIIIOJHUTH CBOUM OO€IIaHus, HO
BCE OKa3aJioch HamnpacHbeIM. Kak Bce JeHCTBUTENBHO Tpa-
TUYECKHe Tepou (Harmpumep, Kopoiab ApTyp), OH JTOJDKEH
ObUT IOATBEPAUTH CBOU JyYIlIME KaueCTBA U HE3amsITHAH-
HOCTb NIPEkKe, YeM TepONveCKH YIHTH B BeUHOE 3a0BEHUE.
Tecne npuIIOCh CBOU OTKPBITHUS, KaK KOPOJIt0 ApTYpy —
Meu Dckanulyp, — MOrpy3UTh B BOJHBI 03€pa KU «Ha-
UOHAIbHOW 06€30MacCHOCTH», MPAKTUKU KOPIOPATUBHOMN
ATYHOCTH, NPUHYXKAECHUS U BBIMOIaTeNbCTBA. EAMHCT-
BEHHOE, 4TO ellle MOr crenath Tecna, — OTKa3aTb MUPY B
CBOMX OTKPBITUSAX, 3AIIUTUTh CBOU TAalHBI OT JKaIHbIX JIaIl
rpabureneii. OH fa)ke HE CMOT MOJIYYHUTh 3aCIYKEHHYIO
KOMIIEHCAIINIO, EMY TaK U HE 3aIUIaTUIIM Jake TPUBEHHU-
Ka 3a Bce HenpusaTHOcTU. OHM 3abpanu Bce ero pa3padbor-
KM IIpexJie, 4eM OCThlI ero Tpyn. Kak Tonbsko crana us-
BECTHA UCTHUHHAS MOIIHOCThH «CHJIBD) — B CTO MUJIIHAP-
J0B, ThICAYY TPWJUIMOHOB pa3 CHUJIBbHEE, YeM CHIIa
rpaBuTanuu, Teciia Hauyan pa3BUBATh UIIEI0 «OOPTOBOID»
CUCTEMbI MOLIHOCTH JUIsl YKOMIUIEKTOBAHHOI'O CaMOJIETA,
MpeJHAa3HAYEHHOTO AJIsl JUYHON U KOMMEPUYECKOH TpaHC-
MOPTUPOBKHU, C €ro «OECIpOBOIHOMN Tepenadeil dHEp-
TUI», YTOOBI 3aT€M MEPEUTH K aBTOMAaTU3UPOBAHHOM, C
JUCTAHIMOHHBIM YIPaBICHUEM, JJIEKTPUUECKON «pake-
T€», UCIOJIb3YEMOW B BOEHHBIX LENSAX, C IEpeayeil JeK-
TPOIHEPrUM Ha pakeTy ¢ 6a3bl. [locne nauTenbHOrO Ie-
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puoJia 3aTUIIbS, HACTYUBIIETO BCIE 32 UCIBITAHUEM B
1915 romy B MOJIEBBIX YCIOBHSAX pabodell MOIENH 3JICK-
TPUYECKOU pakeThl, Tecna B cBOMX 0oJiee MO3IHUX 3asiB-
JeHusX, nosBuBIMUXCcs B 30-€ rofpl, HayaJl CChUIAThCS Ha
JBIDKYIIYIO CHITy KaK «OTpOMHYI0». «OrpoMHas» 03Haua-
eT He cnadylo peakIuio MpH B3JIETE, a TO, YTO OBICTPO U
3HAYUTEIBHO YBEIMYUBAETCSA. ITO ObUI cr1oco0 mepeaBu-
JKEHUS JIETAIOMIEN Tapenku, TPOAEMOHCTPUPOBAHHBIN B
1953 romy, cryctst UL AECATH JIET IOcie cMepTH Tec-
asl. Ecniu Obl ompesenenne «OrpoMHas» OTHOCHIIOCH K
caMoJIeTy WJIM OOBIYHOM pakeTe, KaKk HEBEPHO HCTOJIKO-
Basn uH(opmaTopsl [[PY — HACA, To xakoe ObI CIIOBO
ynoTpeousu, 4ToObl OMKUCaTh CUILY, 3a TPU CEKYHJIbI pa3-
TOHSIONIYIO JIETAIONIYIO Tapelky 1o ckopoctu 36 (GO0
MMWJIb B yac?

Cxopee Bcero, cioBa «HOBBIE CPEJICTBA MEPEBHKE-
HUSI», UCTIOJIb30BaHHbIE Tecnol B ero uutepBbio 1940 ro-
na ¢ Yunssamowm J1. JlaypeHncom u3 razersl «Hb}o-ﬁopx
TaiiMe», UMeTH 0co00€e 3HaueHue st 000MX coOeceTHu-
KOB, 3aMHTEPECOBAHHBIX B J€3WH(POpPMAIUU, TTOJT00HO
TOMY, KakK CKyJHas JOKyMeHTauus Tecibl CKpbIBaja OT-
KpbITUSA. B KOHTEKCTEe MHTEPBBIO 3TH CIIOBA O3HAYAJH TO,
4TO 3THU CPEACTBA NEPCABUKCHUSA OTINYAINUCH OT YXKC CYy-
MICCTBOBABIIHUX TOTJIa aBTOMOOMIICH, CaMOJIETOB, T0€3-
A0B U CyaOB, MHA4YC IOYEMY HMX YIIOMHHAKOT KaK «HO-
BbIe»? DTH CJIOBAa, OYEBHUIHO, O3HAYANIH, YTO OOPTOBOE
AIEKTPUUECTBO HCIOJIB3YETCS HAa «HUACaIbHOI» JeTaro-
e MamuHe, MHIOTUPYEMON WM OCCHHUIOTHOMU, T.C.
«MEXaHUYECKU» YNpPaBIsseMOW MHIOTOM Ha OOpPTY WU
«JIACTAHIIMOHHO TIOCPEACTBOM OECIpOBOJHOU Tepeaadn
SHEPIrun» UHCICKTOPOM C 3CMIIH. OHU HE OTHOCHIIMCH K
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TAKOMY «CHapsay», Kak «IpoOby WIIH «Teyls», He UMEIo-
UM HUKAKOW «IBUTATEIHLHON CHCTEMBI» M MPOCTO «BHI-
TAJIKUBAEMbIM» U3 PYXKbsSl WIM IMUCTOJIETA ONPEEICHHOTO
tuna. OHU TaKkKe HE OTHOCWJIMCH HH K KAKOMY BUY a3-
pPOIVHAMHYECKOTO «ajsporuianay.Tak kak Tecia ucmomis-
30BaJI TEPMHH «JIETalOIIas MalIMHa», — y HEe HE JOJDKHO
ObUTO OBITH HUKAKHX KPBUIBEB, 3JIEPOHOB, MPOIEIUIEPOB
U «BHEIIHUX aKceccyapoB J000ro Buaa». «JIBIKEeHHE»
3/1eCh O3Ha4aeT OOPTOBYIO CHCTEMY JJIsl MOAJAEPKAHUS
X0Zla AJIEKTPOMATHUTHBIMU CPEACTBAMU, CHAOXKECHHYIO
AJIEKTPOIHEPTUei, WM BCTPOCHHBIM ra30TypOHMHHBIM Te-
HEpPATOPOM, WJIU DJIEKTPUUECKOW IHEPTUEH U yIPaBIIsIO-
OIMMU CHUTHAJaMHU, IMEPEeJaHHbBIMU MOIIHBIM JY4OM C
3emuu. B ronosy Tecnbl mpunuia uaes BO3MOXHOCTHU
MEXIIJITAHETHOIO MYTEIECTBUSA: BEAb IOKA JJIEKTpUYe-
CKas Heprus i ABUKEHUSI MOTJIa MepeaBaThes ¢ 3eM-
J¥, KOCMUYECKO€ CYAHO HE MoTpedyeT HUKaKUX TOIUINB-
HbIX 0aKoB. Ho TepMUH «HacTOSIIME TPOCHI U3 BO3IyXa»
CTaBUT BOTPOC O TOM, OyIyT I 3TH cyna paboTaTh BO
BHemHeM kocMmoce. B 1930-x rogax Tecna B nucsMe cBo-
emy apyry u cnioncopy b.A. bepenay 3aragouHo roBoput
0 BO3MOKHOM CBOEM OTKpBITHH 3ekTpudectBa: «To, ye-
ro s JOCTUTHY C TeM JPYTUM H300peTeHHEM, 0 OBOAY
KOTOPOTO s IpHUEXajl K BaM, HE CMEI0 TOBOPUTH. 3asBIISIO
3TO CO BCEW CEPhE3HOCTRION. Teca, BO3MOXKHO, OApa3y-
MEBaJl OTKPBITHE «JIPyTUX MHUPOB» B KOCMOCE, €Cliu OBl
KAaKOM-TO THII €ro IEKTPUUYECKUX JIETAIOLUX MAIUH pa-
6otais Obl TaM. MBI A€HICTBUTENBLHO HE MOXKEM 3HATh Ha-
BEepHSIKa, Kak paboTajau BCE CEKpPETHBIE HM300peTeHUs
Tecnpl, HO IPaBUTENLCTBO 3TO 3HaeT. Kazanock, paHHHE
u Oosee MO3/1HME BBICKA3bIBaHUS Teciibl Mano OTiIn4Ya-
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JUCh, YKa3bIBasl UM HA HECKOJBKO PA3JIMYHBIX CBS3aH-
HBIX MEXAy co00il n300peTeHnil, Wik Ha HETOYHOE I0-
HUMaHHe paboThl HEKOTOPBIX U3 HUX.

Tecna yTBepxkaal, 4yTo BCe Teja HANMOJIHEHBI «IJEK-
TPUUYECKUM COAEPKUMBIM» U PE3OHHUPYIOT MIPHU IEKTPO-
MarHUuTHOM B3aMMOJIEUCTBUU C OBICTPO MEHSIOIIMUMHUCS
ANEKTPOCTATHICCKUMH CHIIAMH U 3PUPOM, 4TOOBI OTIpe-
JEUTh CBOU I'PaBUTAIIMOHHBIE B3aUMOJCHCTBUS U JIBU-
KEHHe B KOcMOce. DTH TeOpHH ObUIN MPOBEPEHBI U Yac-
TUYHO MOJATBEPkKACHBI IKCIIEPUMEHTAMU, MPOBEICHHbI-
mu B 1899 rony B Konopano-Crnpunrce. AMepukanckoe
NPaBUTEICTBO HUKOrJa He 00pallajo BHUMaHUS Ha
Teciny, U €ro BEIUMKOE 3JIEKTPUUYECKOE OTKPBITHE YC-
KOJI3HYJIO B HETEpIENHBbIE PYKH HALIMCTCKOM DJIUTHI,
korga Bepuep ¢on bpayn mpuoOpen u Havan pazpaba-
TBIBaTh €ro B IpoekTe «m2» B Jloc-Anamoce, Hpro-Me-
xuko, B 1936 rony. Tecna, 04eBHAHO, Y4aCTBOBAI B HEM,
BO3MOXHO, ObLI PYKOBOAUTEIEM MPOEKTa — 3TUX PaH-
HUX 3KcnepuMeHTOB B Hroo-Mexuko ¢ 1934 mo 1938
ron. Bo Bpems kpusuca 1937 rona ¢poun bpayn nepesen
npoekT B ['epMaHuIo, rzie U NPOBOAMINCH UCCIEJOBAHUS
u pa3paboTka, a koHKkpeTHee, B [lunynzae, B bantuu u Ha
MMOJI3EMHBIX 3aBOAaX B ApyroMm Mecte B ['epmannu. Tonb-
KO IOCJIe IePEMUPHUs, paii aMHUCTUH MHOTUX BOCHHBIX
NPECTYNMHHUKOB, 3TU U JAPYrue TailHbl OBUIM HPOJAHBI
aMEpPUKAHCKUM KOPHOpalHsiM UM aMepHUKaHCKOMY Ipa-
BUTENLCTBY B X0ji¢ Omnepanuu Cxpenka Hapsiay ¢ corya-
HieHueM O paboTe Ha HUX HECKOJBKUX THICAY YEJIOBEK.
JIx000#1 BOCHHBIN MPECTYIMHUK, UMEIOMNNA BAXHYIO TEX-
HUYECKYI0 MH(popMmaluio, Obu1 3amunieH. Hiopubepr-
CKMii TpuOyHaJ CTal MOKa3aTelbHBIM CyA0M, HE Ipecie-
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JIOBaBIIUM IPOJBUIAIOMIUX «CTPATErMUECKUE) TEXHHUUE-
CKHE€ 3HaHUsS HJIM CHOCOOHOCTH, HECMOTpPS Ha HX
BO3MOKHYIO BUHOBHOCTb B IPECTYIICHUSIX IPOTUB Ye-
noBeyecTBa. S Bcerna cBA3bIBaJ CyJHO, KOTOPOE caM
ommm3ko Buzen B 1953 rony, ¢ texHomorueit Tecibl n3z-3a
OOMJIBHBIX 3JIEKTPUUECKUX Pa3psaoB (KOTOpPbIE 5 HA3bI-
Balo «paspsaamu Tecias»), U MOTOMY YTO 3TO Oblia, ove-
BUJHO, DJIEKTpUUYECKas JeTalollas MalluHa, U CYIHO
MHUKATUPOBAIOCH THPOCKOTMYECKHUMHU CTaOUIN3aTo-
pamu, kak nonuepkuBan Tecna. K tomy xe xopaOib
JIBUTAJCS C CUJIOW, NEUCTBYIOMIEN TOJIBKO MOTOMY, YTO
3JEKTpOMaruuTHoe B3aumoaeiictaue B 1040 pa3 601b-
e, 4eM I'paBUTAllMOHHOE B3auMojaeicTBue. B 1912—
1914 rogax Tecna ynmoMuHan «HACTOSIIUE TPOCH U3 BO3-
yXa», «IepeABUTaOLIUE» €ro CyIHO Yepe3 NPOCTPAHCT-
BO (HE SIBIAIOLIMECS HUKAKUM «IOATAIKHBAHUEM» C3a-
J1), ¥ TOBOPHJI, YTO €ro CYJHO MCI0JIb30BAJIO TE KE ca-
Mbl€ CBOWCTBAa — JIMIOKOCTh M BSI3KOCTH OBICTPO
JBUTAIOLIErocs rasa, NPOKPYYHBAIOUIEr0 €ro IJIaJKue
ra3oTypOMHHBIE JIONACTH. TOJIBKO B 3TOM Clyyae BMECTO
raza ucnoJsibzoBaiucs 3¢up. OH 3asBHII, YTO €T0 CYAHO
UJIU paKeTa, CO3JaHHbIE MO €ro CUCTeME, MOTJHU ObITh
«TIOCAYKEHBI B JII000H TOYKE 36MHOTO IIapa» ¢ MOMOIIBIO
anexTpuyecTBa. [JefCTBUTENBHO JIM MPU MPOBEIEHUU
ucneiTaHuil Teciia HATKHYJICS Ha YTO-TO, HAMHOTO 00-
Jilee MOIIHOE, MbITasICh UCI0JIb30BaTh BO3ayX? Bo3mox-
HO, onucaHue TOMCOHOM OIIPENENECHHOTO IEHCTBUS
TEXHOJIOTUU, HCTIOJb3YIOIIeH 3dup, sABaseTca Ooiee
TOYHBIM («caM 3(UpP — COKPOBUITHUIIA MEXaHHUECKOH
JBYDKYIIEH CUITBI»)?

Ectb Te, kTO MHTEpHpeTUpOBaN NoaoxeHus Tecsl,
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MOJpa3yMeBasi, YTO €ro TEXHOJOTHS JIETAIONIeH MaIINHbBI
ObLIa IPOCTO HCIIOJIB30BaHUEM TYpOWHBI 1 Hacoca Tecibl
ISl BCAChIBAHUS BO3/yXa M BBICTpENIa UM B THUI MAIIMHBI,
9TOOBI 00€CNeunuTh €l «JIBMKEHHE» IO PEAKTHBHOMY
npuHnumny. Ho Mbl mojaraem, 4To Takue WHTEPIPETALUN
HEBEpPHBI — BeJb caM Teciia MCIOIb30Ball CIOBO «Ts-
HYTb», KOTJIa OIMCHIBAJI OCHOBHOM MPUHIIUII CBOCH TeX-
HOJIOTHHU. M HET HUKAaKOTO croco0a co3/1aTh CTOJIO BO3ITY-
Xa, «I0I00HBIN TPOCY», TOJIBKO C TIOMOIIBIO €T0 TYPOHHBI
¥ HAacoca, 4YTOObI «IIepPEeMECTHThY ero cyaHo. 1 koneuHo,
HET HUKAKOW TEXHOJOTUH, OCHOBAHHOW Ha TakOW MpH-
MUTHBHOU Hjee, COCOOHON YCKOPUTH KOPabib 10 CKO-
poctu 36000 Muip B 4ac 3a TpU CEKYHJIbI, 10 MOUM Ha-
OsrroieHusiM, 0e3 3ByKOBOTO OyMma WM yJapHOW BOJHBI U
0€e3 BXO/HBIX IOPTOB M PEAKTUBHBIX COIUI, PACIIOIOKEH-
HBIX c3aau. Ho ecTh TexHOJOTHs, OCHOBAaHHAsI HA IPHUH-
nunax Tecnsl, TpUIyMaBIIEro U JEHCTBUTEIBHO CENIaB-
IIEro 3JEKTPOMArHUTHYIO JICTAIOIIYIO TApPENKy. DTy TeX-
HOJIOTHIO, KaxkeTcs, 6osee Touno omucan J[.J[. ToMmcon.
Bnonne BepostHo, uto /J[.J[. ToMcoH onmucan TeXHOJIO-
U0, KoTopyro Tecna melTancs nepxath B cekpere. Tomac
DIUCOH MPHUCOSAMHUICSA K Te0CO(HCKOMY OOIIECTBY Ma-
nam bnaBarckoit B 1872 romy. S nymar, 4To DaUCOH
BCTYNHUJ B 3Ty OPraHU3AIUIO, YTOOBI MONBITATHCS MPH-
CBaWBaTh TEXHOJOTHH ApPYyrux u3obOperatenenn* Teciy
MPUTIIACUIIM BCTYNUTH B Hee B 1895 roay, HO OH oTKazar -

* JlaHHOE HPEANOJIOKEHUE CBUACTENBCTBYET O TOM, YTO aBTOP
KHUTU abCONIOTHO HE OCBEJOMIICH O pEaIbHOI NesATEeNbHOCTH TEO-
codckoro obmecTBa, B paMKax KOTOPOH HUKakHe GOPMBI TEXHUYE-
CKOTO IINMHOHAXXa HE MOTJH OBITh OCYIIECTBJIECHB HU OJHUM U3 €ro
41eHoB. — [Ipum. peo.
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ca. Ilocme oTkasa ero mabopartopus ObLIa cpa3y ke CO-
sokena gotna. J.JI. TomcoH ObUI TakKe CBSI3aH C TEOCO-
bhamu.

PEA/IbHOE MNPUKPbITUE

C 1945 r. pabota Tecnbl Hax n300peTeHUEM Jie-
Talolel TapelKu Iomnala noJ KOHTPOJIb IPaBUTEIbCTBA
CHIA. [nst pUKpBITHS 3TUX CEKPETHBIX pa3paboToK ObI-
Ja cO3/aHa Iiesiasg nIporpaMMa, OCyLIeCTBIISIBIIAACS OT/e-
oM TaitHeix onepanuii PCXA VI. Dto 6b11 «OTnen cek-
peTHOU HalMOHANBHOU Oe3omacHOCTH Ne 6» — mojpas-
JeJeHNEe TecTano, KOTOpoMy ObUIM JOBEPEHBI BBICIIHE
TaliHbl HeMenKkoro Peiixa. OH BO3TNaBIsICA TeHEPAIOM
Peitnxapnom ['enenom u ympasnsan B HanucTckoil ['epma-
HUU aHAJOI'OM COBPEMEHHBIX Y()OIOrHuecKuX opraHu3a-
UHA ¥ TOTO, YTO S HA3BIBAI0 «CETHIO PAacIpPOCTPaHEHHS
IICEBJOCKENTHYECKON Ae3uH(popManm». AMEpUKaHCKOE
MPaBUTEIBCTBO NMPOCTO HCIOIH30BATO0 LEJNbIH HALUCT-
CKUH OT/IeN, 3aHUMAIOIIHIICS KOHTPPA3BEIKOH B 00IaCTH
ydonoruu. 1o Obla MepBasi YacTh HAIMCTCKOTO MePCo-
Haja, HaHATOro Ha 6a3y XoJjuloMaH, Bo3le AJ1amMoropio,
wrart Hpro-Mexuko, CpOeKTUPOBABIIETO U OCYIIECT-
BuBmero «O6man Po3yamna» B 1947 rony. 3acekpedeH-
HO€ OCTaTKaMM BOEHHOM M «HAlMOHAJIbHOI Oe30macHo-
CTH», 3TO NPUKPBITHE JOJII'O OCYLIECTBIAIOCH OT UMEHHU
KOPIOPAaTUBHO-MOHOTMOJIUCTUYECKOTO TOCyAapcTBa Jlaxe
B ['epmManun — HauynmHas ¢ NpUOOpPETEHHUS HALUCTAMHU
TaifH, MOCKOJIBbKY, €CJIi Obl TEXHOJIOTHA IOMaJia B PyKH
YaCTHBIX HEMIIEB, TO JIHH HALUCTCKOTO roCyAapcTBa Obl-
mu Obl couTeHbl. BBl MOXeTe BOOOpa3uTh cede pe3yabTaT
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MCIOJIb30BaHUS TAKOW TEXHOJOTUHU TEePEIBUKEHUS YacCT-
HBIMH JTULAMHU? DTO MO3BOJUIO Obl OOBIYHOMY YEIIOBEKY
MyTeIIecTBOBATh 0 BCEMY MUY, MOCEIAaTh BCE MECTa,
aBUaOUIIeT 10 KOTOPBIX KYNHUTh ceiidyac OH HE MOXKeT.
K tomy ’xe maneHbkas, 4yacTHas JeTarollas Tapelka
cTowia Obl JieneBiie aBTOMOOUIIS, ¥ OHA (PAaKTUUYECKH HE
pacxojoBaia Obl TOIUIMBO, JieTaja Obl CO CKOPOCTHIO Thl-
CSYM MUJIb B 4Yac, CIykuia Obl 10JIro U He TpeboBana Obl
(haKTHUECKH HUKAKOT0o 00CITy>KMBaHHUS.

Bbl MoxkeTe BOOOpa3uTh BrieyaTieHue, MPOU3BEICH-
HOE Ha TOTAJIUTAPHOTO KOMMYHHUCTA, (alIUCTCKUE WU
KOPIOpaTUBHBIE CTPYKTYPHI BIACTH LITaTa U YKOHOMUYE-
CKHE MHTEPECHI IPUBUIETMPOBAHHBIX ci0eB? MokeTe Bbl
MPEACTaBUTh, KaK PYXHET PHIHOK HEJABUKUMOCTH, KOT/Ia
BIPYT MOXKHO OyZeT )KUTh AaXKe TaM, IJie HET J0por?

[TpencraBnsiere U Bbl MpoOIEeMBbl Ha IPaHUIE CTpa-
HBI, €CJIM JICTAIOIINE TAPEIKU CMOTIN OBl JIeTaTh yepes
Hee U 00paTHO, HEe MPOXOJs MPOBEPKY HA «TaMOXKHE»?
(KoHcepBaTOpHI M TOTATUTAPUCTBI OOSTCSA ATOTO, OYIATO
ceiluac yepe3 Hallu T'paHUIBl, KaK 4epe3 pemeTro, He
MPOCAYMBAIOTCS HEJIeTallbl M KOHTpabaHa.) [ 1aBHBIMU
npoOiemMaMu, Kak Bbl BUIUTE, SBISETCS HMapaHOMUAJb-
HBI U MPECTYMHBIN CTpax BIACTEN W MHIYCTPHUAIBbHBIX
MOHOTIOJIUCTOB BHE3aMHO MOTEPATH OOJIBLIYIO BIACTb,
HEOOXOMMYIO UM JIJISl COXPAHEHHUSI CBOUX «IOJDKHOCTEN»
¥ 3aIUTHl ¥ MOAJEPKaHUS CBOMX COOCTBEHHBIX HHTEpE-
COB M MHTEPECOB MPaBANICH JTUTHI JII0O0T0 BUAA. JTH
cooOpakeHHs yKa3bIBaIOT HA MPABOHAPYLIUTEIEH JIIO0-
60ro «mpuKpbITUS». ECTh MHOTO mepenad mo TeneBu3u-
OHHBIM TpOrpaMMamM, paauo-TOK-IIOYy, ra3eT, KHHUT,
KYPHAJIOB U BUJIEO O «IIPUKPBHITUU HAIIETO NMPABUTEIb-
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CTBa, COTPYIHUYAIOLIEr0 C NHOIJIAHETAHAMY B TEUEHUE
NATHAECATH J1eT», U T.4. Ho eciu BBl BUOUTE 3TO €xe-
JTHEBHO MO MOKAa3bIBAEMBIM B MpalM-TalM TeJenepea-
4aM, TO €IMHCTBEHHO BO3MO>KHOE «IIPUKPBITHE» — IPO-
THUBOIIOJIO)KHOE TOMY, YTO OHH IPENoJHOCAT BaM. Takue
IIPOrpaMMbl — MPUKPBITHE. DTa JIOKb HEBEPOATHO BEJIU-
Ka, YUYUTBIBASA, YTO €€ MOJATBEPXKIAeT Halle COOCTBEHHOE
IPaBUTENBCTBO, JACHCTBYIOIIEE HETJIacHO, YTOOBI JTaTh
HaMm. Bceskuit pa3, Korna npaBUTENBCTBO YYACTBYET B IIHU-
poKoif TpaHCHAIMH Takoil GeccoectHoit BOJIBIIIOM
JIKU xaxngoii cemMbe AMEPUKHU. DTO XOPOIIUNA MOBOJ
crnpocutTh: «O yeM emie OHU JITyT HaM?» DTa KHHUTa Ha-
pAly C NPEALIECTBYIOMUMU MOUMH NPOU3BEACHUAMU
HalleJIeHa Ha NpEeKpalleHue 3TOM CEKPETHOW TEXHOJIO-
THYECKOW M COIHAIBHO-3KOHOMHUYECKOW AUKTATYPHI.
Bo3Hukiia moTpeOHOCTh B TaHHOM, TPETheM Iepepado-
TaHHOM W3/IaHUH, MOCKOJBKY MEXIY BTOPBIM H3JIaHUEM,
1998 roma, ¥ HBIHEIITHUM MHOIO OBLIO MOJYYEHO MHOTO
uHpopManuu, HO MOS NEpPBOHAYAIbHAS KOHIICHIUS
NPUKPBITHS, cloxuBmasics B 1947 roay, HUKOrga HE Me-
HAJIACh.



X

naea |

OKKYJ/IbTHAA TEOPUA SOUPA
N S/IEKTPUHECTBO

*‘ W3naraemas B 3TOi KHHUTE Teopus O6aszupyercs
Ha BBICTYIUICHUAX U (pakTax sku3Hu Hukoner Tecnsl u ux
aHaJM3e B COUYCTAHWM C JPYroi crenuaabHoil nHpopMa-
nuen, cBszanHou ¢ «KocMuyeckuMu mpuIlieabliaMmy u3
ITlenTarona» (B HbIHEIIHEM, TpeTbeM H3gaHuu «MHomma-
HetaHe [lentaronay). Jra Teopus OnmM3Ka K AMHAMHYE-
CKOW TEOpWH TpaBUTAlMH, pa3paboranHoi Tecnoi, u
MHE NPUATHO AyMaTbh, YTO OHA JaXE€ BHOCHUT HEKOTOPHIE
KOPPEKTUBHI B clieflanHOoe caMuM Tecnmoit. Eciau Ob1 MBI
TOJIBKO 3HAJIM TO, YTO COKPBITO B NPABUTEIbCTBEHHBIX
xpanwmniax! Kak 00JbIIMHCTBO TEOPHId, 3Ta TEOPHUS HE-
MOJHasi, MOXKET COJIepkKaTh OMMOKU M MOTPeOyeT Aaib-
HEWIIETO pa3BUTHSA, MPOBEPOK, HCIPABICHUN U IEpe-
CMOTPOB MHOIO MJIU IPYTUMU HCCIE0OBATENIMU B OyIy-
nieM. 371eCh M3JI0KEHBI MO OCHOBHBIE MOJIOKEHHS I10
JaHHOMY MPEIMETY 10 HACTOSILIETO BPEMEHU, HEMHOIO
M3MEHUBIINECS B CpaBHEHHMH C MH(opManueir B MOHMX
OpEIbIAYIINX KHUTaX.
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Tak kak Ta KHHTa MpeIHa3HaYeHa W s MpaKTH4e-
CKM HeMH(OPMHUPOBAHHON OOIIECTBEHHOCTH, W ISl HC-
ciepoBaTens, 1 nocrapaics cGopMyIUpOBaTh TEOPUIO B
OOBIYHBIX OIPEEeNIEHHUSIX, — IOCKOJIBKY 5 CaM He SIBJISIIOCh
aKaJeMHYECKUM UCCIIeI0BaTeNeM, — U MIPUBOXY, I/I€ Ha-
710, IPUMEPBHI, Aal0 pa3yMHOE TOJIKOBAHUE MOMX MOHATHH,
OCHOBAaHHBIX Ha TEpMHHAX Tecibl U Pa3BUTHIX MHOIO Oja-
rojiaps yBuJeHHOMY. SI He 3aHMMarOCh «KBAaHTOBO-MeXa-
HUYECKO» MaTeMaTH4YeCKOW oprueil, KoTopas oOBIYHO
COYETaeTCsl CO CTPAHUIIAMHU YHBUIBIX YPaBHEHUH U Yuceln,
JIOTUYECKH MPOUCTEKAIOIIUX U3 MPOTUBOPEUUBBIX U 0e€3-
JI0Ka3aTeNIbHbIX, HEJIOTHYHBIX MPEANON0KEHUH, YTO CTONb
LEHIT HEKOTOpbIE yUueHble. JDTO BCE PABHO YTO CKa3aTh:
«9i! TlocMoTpu Ha MeHs, Mama, S MOTY PELIUTh MHOTO
MaTeMaTH4eckux 3azau!» «Ddusuka s3gupa» mo camoi ee
MpUpPOJie U Ha3BaHUIO sABJIsETCS cyOaTOMHON (U3UKOM,
YTO JJIi MEHSA O3HAYAeT «CYyONpPOTOHHOW» M «CyO3JeK-
TPOHHOU». 51 HE HACTOJIBKO MHTEPECYIOCh CyOaTOMHBIMU
SIAEPHBIMHU YaCTHULAMH 10 CYLIECTBY, a CKOpee TeM, 4To,
KaK 5 BEpIO, SABIAETCS KOHEUHBIMU CTPOUTEIbHBIMU OJI0-
KaM# [POTOHA U 3JIEKTPOHA, CYLIECTBYIOMNMHU B 3dupe B
Oonee npoctoit popme. S ocTaBIIO BCe KBAPKU, MIOOHHI,
ME30HBI, JIENTOHBl U T.J. «PEJSITUBUCTCKOW KBaHTOBOH
MEXaHUKE» U €€ «U3AIIHBIM YPaBHEHHUSIM.

OCOBEHHOCTH OCHOBHbIX YACTMUL,
JOUPA

Most ocHOBHas yacTHLa 3(Upa UMEET MOJI0XKH-
TEJBHOE SIAPO — «IPOTETT» (protette) M OTpULATENbHBIN
cy0aneKTpoH — «dnekTpeTT» (electrette) u okpykeHa UH-
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CYJSITUBHOM XHUIKOCTHIO, Kak ckazan Tecma. Kak BbI
MOTJIM 3aMETUTh, 3T CXeMa — IepeBepHyTas Bepcus Oa-
30BOT0 BOJAOPOAHOIO aTOMa C €r0 IPOTOHOM M 3JIEKTPO-
HoM. Kak OOJBIIMHCTBO aTOMOB, 3Ta YaCcTHUI[A OOLIYHO
HEHTpaJibHa U ypaBHOBELIEHA, HO HAMHOTO MEHbIIE, Oy-
Iy4u yAbTpaTOHKOW. Ee KpouedHslii pasMep U HEW-
TPAJIBHOCTh MO3BOJAKT €H JErko MPOXOAUTH YEpe3
«TBEpJbIE TENa», MPU 3TOM OHA BeZeT cels Kak TBepJoe
T€JN0, OTHOCHUTEIbHO BBICOKOYACTOTHOM 3JIEKTpoMar-
HUTHOMW paJyalliy ONpeleIeHHOr0 1Mana3oHa — OT UH-
(bpakpacHOro A0 BUAUMBIX CBETOBBIX YAaCTOT, KOTOPHIE
HapylawT ee paBHoBecHe. [Ipu 3TOM, XOTS MBI MOXKEM
BOCIIPUHUMATH 3(hUP, OH KAXKETCs MPO3PavYHbIM U HEBU-
JUMBIM ]ISl HEBOOPY>KEHHOT 0 I1a3a. Kak u'y BogopoiHo-
ro rasa, y 9gupa ectb HeKOTOpast 3JaCTUYHOCTb, TIOITOMY
OH «YIpyr», Kak ckazan @apanei, HO Hec)kuMaeM. bria-
rojaps O4eHb MAaJEHbKOMY pa3Mepy TaK Ha3bIBa€MOE
«ITyCTO€ MPOCTPAHCTBO» (PAKTUUECKH 3aIOJIHEHO ITOMH
OuYeHb TOHKOW MaTepueil, BuOpupyroieit B 6oiee BbICO-
KHUX 4acTOTaX, YeM PEHTreHOBCKHUE yuu. OHAKO Kpo-
LIEYHBIMA pa3Mep U HOPMaJIbHbIM HEHUTPANIUTET MO3BOJIS-
10T €l MPOHUKATh YEPE3 KTBEPAYIO MACCy», U3 KOTOPOU B
OCHOBHOM M COCTOHMT «KOCMOC» (TaKke HacChIIEHHbIN
s¢upomM, mepeMmemamImuUMcs depe3 maccy). Tak kak
MEK3BE3JHOE IPOCTPAHCTBO 3KBUBAJIEHTHO BaKyyMy, CO-
JiepKameMy HEMHOTI'0 Ta3000pa3HOro BEIIEeCTBA, TAKOMY
Kak B Jiamnax Jlenapza, rae 3apsiabl JIerko ABUKYTCS —
3aIoJHEHHOE 3()UPOM MEX3BE3/1HOE MPOCTPAHCTBO SIB-
J€TCS BBICOKONPOBOSAIIUM, C 3apsigaMu, CBOOOIHO
JIBUTAIOIIUMUCS BAOJIb PUKCUPOBAHHBIX MAarHUTHBIX CH-
JIOBBIX JIMHUHU, KaK cka3an XaHHec Alb(BeH.
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B 3anosnnenHsbli 3pupoM KOCMOC TakkKe HarpaBJIeH-
HO MPOHUKAET yJIbTPAaTOHKAs paauanus, Kkotopyro Tecna
Ha3BajJl «OCHOBHBIMHU COJIHEUHBIMU Jydammu». S aymaro,
YTO 3TH OCHOBHBIE COJIHEUHBIE JyUU MOCTOSIHHO MPOU3-
BOJIAT DJIEKTPOHHBIE KIyObl aTOMHOM MaTepuu, co3aaBas
U TIPUBOJIS B ICUCTBUE «IJIEKTPOHHBIE OPOUTHI», (PaKTH-
YECKH SBJISIOIIMECS MOCTOSHHBIMU BOJTHAMU B BUOPHU-
PYIOIIMX CIIOSAX YaCTHIL JIEKTPOHHBIX KIIyOOB, OKpYXaro-
IIMX aTOMbI U MOJIEKYJbl. Tak Kak BEIIeCTBO, CBA3AHHOE
C 9TUMH 3JEKTPOHHBIMH 00JaKaMH, HAXOJIUTCS B MOCTO-
STHHOM JIBUKCHUH, KIyObl SBIISIIOTCS TOKaMHU, ITOCKOJIbKY
«3apsj, KOTOPBIM OHM HECYT — TOK». [[BMKyImas cuia
103371 TOKOB — JIBU)KEHHUE, HACTOIBKO JUIUTEIBHOE, Ha-
CKOJIBKO TIOCTOSIHHA «cBOOOAHas cuia». U, kpome Toro,
mo0ast moTepsiHHAsA JBHXKYIIAs CHUJIa «CO3/aHa» OCHOB-
HBIMH COJIHEUHBIMH JTydaMH. OKOHYATEIbHBIH NCTOYHHUK
JIOTIOTHUTENIBHOM CHIIBI («CBOOOIHAS SHEPTHUA») TOTKEH
ObUT BOCIIOJIHUTH TIOTEPH BO BceneHHoii, nmpeobpa3zoBaTh
cinabble cuiibl B 00Jiee CHIIbHBIE, KOTOPBIE CIENAIOT 00JIb-
11e paboThI 32 TOT K€ CaMbIi MPOMEXYTOK BpemeHu. Oc-
HOBHBIE€ COJIHEUHBIEC JIyUd — MPHUMEpP 3TOT0 Mpoliecca.
B HJIO rpaBuTanuonHas, KHHETHYECKasl CHUjia TYpOHHBI,
MPUBOJIUMOMN B JBUKEHUE XUMUUYECKOU peakiuen, mnpe-
00pa3oBbIBaeTCA B 3JEKTPOMArHUTHYIO CHIY, KOTOpas
HAMHOIO OOJIpIIIE CHIIBI TIXKECTH. DTO — CBOOOMHAA
sHeprus. DUp AOIHKEH UMETh OYTH YPABHOBEUICHHOE
OTHOLIEHHUE 3apsi/ia K MacCce M OTBEUYaTh HA MOJIOKUTEIb-
HbI€ M OTpULATENbHBIE dJIEKTpUUecKue ABMxkeHus. Tecna
YTBEPKJaj, YTO IMOJOKHUTENIbHBIE HJIM OTPULATEIbHbIE
aCIEKTBI 3aBUCAT OT YCIOBUH. DIEKTPOCTATUUECKUE Te-
HEpaTopbl 00€CIeYnBAIOT XOPOLIUN PUMEP IIEKTpUIe-
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ckoro noseneHus 3¢gupa. [Ipu 10cTaTOUHO BHICOKUX Ha-
NPSDKCHUSIX TOJO0XKHUTENbHBIE U OTPHUIIATEIbHbIE TUHAMU-
YeCKHe IMOA3apsAbl OTAENCHbl MAarHUTHBIMHU TOJSMHU U
CKaThl, KaK 3JEKTPOHBI U «IbIpbl». He coBcem m3BecTHa
OCHOBHAsI IPUYMHA, IOYEMY 3TH 3apsaAbl UMEIOT 0CO0YIO
BEJIMYMHY, KOTOPYIO BCE K€ HYKHO OOBSICHUTH, HO KBaH-
TOBasi Teopws, co3maHHas ¢u3ukoMm sdupa Makcom
[lnankoM, ¢pakTUYeCKH MPU3HAET, YTO €CTh YAaCTU OC-
HOBHBIX JJIEKTPUYECKUX 3apANIOB U YTO IJIEKTPOHBI HE
«HEAEIUMBI». DTO — OCHOBHOE SI0JI0KO pa3jopa: Belb
€CNIM DJIEKTPOHBI SIBISIOTCSA JACITHUMBIMHU, PEIATHBU3M
OKa3bIBAETCS HECOCTOSATENbHOU Teopueil. « OCHOBHOU
3apan», KOTOPBIM CUHMTAJICS 3apsija JIEKTPOHA, Mpel-
CTaBJIAETCS CBA3AHHBIM CO BPEMEHEM, MOCKOJIBbKY JJIEK-
TPUYECKUU TOK IBUKETCS CO CKOPOCTHIO cBeTa. [loaTomy
s CUMTAIO, YTO 3JICKTPOHHBIHN 3apsi] — BO3MOXKHO, BEJIH-
YMHA 3aps/ia, aKKyMYJIHMPOBAHHOTO U3 AMCKPETHOTO YHC-
Jla OTPHUIATENbHBIX MMOA3aPAI0B, KOTOPbIE HECET d3pup B
HEKYIO TUCKPETHYIO €MHHILy BPEMEHH BMECTE C IMOJIO-
KUTEIbHBIMU €AMHHUIIAMHU Macchl 3pupa, COCTABISAIONIH-
MH IPOTOH. DTO MOXKET, B CBOIO O4epe/ib, OTPAXKaTh pac-
CTOSIHME, MIPOWUIEHHOE IPOTOHOM B IPOCTPAHCTBE B TeUE-
HHE 3TOT0 BPEMEHH, C 3aps/iaMH, HUPKYIUPYIOUIMMHU KaK
TOK MEXIy IUIOTHOUM MaTepueil u apupom.

Bricokoe HampskeHuE HIEKTPUUYECKUX pa3psaiaoB
WM paJuaniu, HECOMHEHHO, HE0OX0AMMO, YTOOBI BbI-
HYJIUTB 3Gup cHOpMUPOBATH IBUKYILIYIO CUITY — BHUXPb,
HECYIIMH 3Ty CHIIy, KaK «IKBUBAJEHTHYIO MPOTHBOIIO-
JIOKHYIO PEakLHio». ITOT NPUHIIUI IPUMEHUM K JIEK-
TpuuecTBy. CHIbHOE, BBICOKOE HAINpPsIKEHHE, OTpULA-
TeNbHbIE 3apsIbl HEOOXOIUMBI JJIs MPOXOKACHUS depes
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M30JIMPYIONLYI0 Ta3000pa3HyIo cpey ¢ LENbIo TalbHen-
LIer0 B3aMMOJICHCTBUS C MOJOKUTEIbHOM Maccor apu-
pa, 9TOOBI TAKUM 00pa3OM «IIPEOI0JIETE» €T0 «UHEPIIH-
OHHOE€ COMPOTHUBJICHUEY», KaK cka3zal Tecna, U BO3JeH-
CTBOBATh Ha ATy Maccy M aTMOcC(epHbIe ras3bl, 3aKII0-
YeHHBIC B HEH, YTOOBI TAHYTH cyAHO. Cuiia BBEPTHIBAHUS
9JE€KTPOMAarHUTHBIX BUXPEH, KOTOPBIE BPAILAKOTCS BO-
Kpyr 0€3BUXpEBbIX MyCTHIX Anep 3¢dupa, BEpOsATHO, SB-
JAETCS «IOJOKHUTEIbHBIM MEXaHMYECKUM JEHCTBUEM,
YHOOMSIHYThIM TeciiOol, U CONMyTCTBYIOLIEN «CHUIION OTTal-
KMBaHUA». MajleHbKHE BUXPU — IMPOAYKT BpalleHus,
NEepeJaHHOT0 MArHUTHBIM MOTOKOM 3JIEKTPUUYECKHM TO-
KaM, 00BbEIUHEHHBIM ISl 3P (HEKTUBHOTO M3MEHEHHS
JBUKYIIEH CUIIBI. 3eMJIs U3JlydaeT ObICTpONEepEMEHHbBIE
OTpULIATEeIbHBIE B3JIEKTPOCTaTUUYECKUE Toni B 3dup,
(GYHKIMOHUPYIOMUI MPU ITOM Kak JeHCTBUTEIbHBIN
CTAIllMOHAPHBIA AKOpPb. DIEKTPUUECKOE CYIHO MOXKET
0JIOKMPOBATH 3TH MOJIsI, YTOOBI MPOJABUHYTH ce€0sl B MPO-
cTpaHCTBE. D(UPHBIE «IKOPS» MOCTOSHHBI OTHOCUTEIb-
HO 3€MJIM U TEPEMEIAaOTCs BMECTE C JIEKTPUUECKUM
nonem 3emun. Ho y aupa, nepememaromerocs: BMecTe
C 3eMJIeH, €CTh CKOPOCTh B THICSYU MUJb B 4aC OTHOCH-
TeJIbHO (hHpa BHE IEKTPUUECKOTO MO 3eMITH. Tak xe
KaK TaK Ha3bIBAEMOE «TI'PaBUTAIMOHHOE MoJie» ociabde-
Ba€T C YBEJIMYEHUEM PACCTOSHUSA OT 3€MJIHM, KaK BEJIH-
yyuHa, 0OpaTHas KBaJpaTy 3TOr0 PACCTOSHUSA, OTHOCH-
TENbHOE JBIKEHHE 3(pupa CHAPYX H DIEKTPUUECKOTO
nmonst 3emun pacter. Ecnu mitotHas matepust cpopmMupo-
BaHa M3 3(upa, TO KAKOB «CTPOUTEIbHBIH PacTBOPY,
ckpemsitouiuii ero? Tecna ckaszan, 4To 3¢up ObLT «HE3a-
BUCHUMBIM Kypbepom» (YacTHIIAMU) «B H30JUPYIOLIEH
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KUIKON WIIM Ta3000pa3HoOM cpeme». DTa cpeqa, OYeBHI-
HO, — «BIJIQXKHBIC» MOJIOKUTEIbHBIC TEJla U YaCTHUIIBI,
KaK «abCOJIOTHAs JKUJKOCTB», KOTOpAasl TEUeT BCIOAY.
VY Hee ecTh BA3KOCTb U TUNKOCTH? B To Bpems, kak aup
HEBH/IMM JUIsI TJ1a3, TIOTOMY YTO €r0 IepHuo] BUOpanuu
HaXOJMTCSI BHE BHJMMBIX 4acTOT, OH HE He3aMeTeH. Bo
BpeMs ABUKEHHUS Mbl MO’KEM UyBCTBOBATh, KakK 3(up yc-
KOpSIET, 3aMEJISIeT MJIM U3MEHSET HAIPaBJICHUS JIBHIKE-
HUs BHYTpH Hamux tei. [Ipu Gere Mbl 4yBCTByeM compo-
TUBJIEHHE («MHEPLHIO»), BOZHUKAIOIIEE B aTOMax Hallle-
ro Tela B OTBET HAa M3MEHEHUS JABUIKECHHUS, NOCKOJIBKY
BEKTOPBI CHJIBI UMEIOT pa3IU4YHbIC HAIPaBICHUS, HIU
YCKOpSsi, WU 3aMeUIsisl MPOXOXKACHUE Yepe3 aTOMBI U
MOJICKYJIbI Hamero tena. Kak TOJabKO MbI JOCTUTaeM I10-
CTOSIHHOM CKOPOCTH, MBI MOKEM 4yBCTBOBATh, KaK MHUK-
pocnupanu, co3JaBaeMble MOCTOSTHHBIMHU BPALICHUSMHU
ANEKTPOMArHUTHBIX MOJa4, «CBEpJsAT» 3(Up, MOTIOomas
JIBH)KEHHE, KOTOPOE OH JIae€T, YTO HECET HAaC BIEpe]a Ha
OTIPE/ICJICHHOM YPOBHE M IO NPSAMBIM JTHUHUAM (IyTH
HAaWMEHBIIETO CONPOTUBIEHUA). OJHAKO MPHU MOCTOSH-
HOMl CKOpPOCTH MBI JOJIKHBI KOMIIEHCHPOBATH TOJIBKO
NOTEPH JBWIKCHHS MPOTHUB BETpa MIU MEXaHUYECKOE
TpeHHE WM HEYCTOWYMBOE JIBUKEHUE, YTOOBI MOIep-
KUBATh OCTOSSHHYIO CKOPOCTB, U MBI MOYEM YyBCTBO-
BaTh BCE-3TO. MBI MOXeM Takxke BUACTH 3PP eKTr 3pupa
B €K€JHEBHOM MOBEJIEHHH 00BEKTOB — CIOCO0E UX CO-
OPOTUBICHHUS MU3MEHEHHSIM B JBHIKEHHH, T.C. B Iaje-
HUU, YCKOPEHUH, TIOJYyUYCHUH JIBH)KCHHS, CBEPThIBAHUH,
CTOJIKHOBEHHUH, Pa3pyLICHUH, HOANPHITUBAHUN WIH T1e-
pexoze B cocTosiHue nmokos. [lo anamoruu s npencras-
JS10 TUIOTHOE BEIIECTBO JJIS CKOIUJICHUS Tycel, mojep-
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xuBasg ero «dpopmupoBanue (hopmy)», TOCKOIBKY
YIPaBJISI0O KOPBITOM — BO31yXoM (3pupom), Kak ogHa
eAMHUIIA.

M Geese >
MM M om o

MM/‘A\/\J\'\#\"\J"\""L“\
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3akoHbl HpI0TOHA HE B COCTOSIHUM CKa3aTh HaM, «II0-
YeMy» CYLIECTBYET CHJIA TSDKECTH, KaKHe CHJIBI CO3JA0T
€€ WM MOYEMY CHJIa MEHSETCS «IPSAMO MPONOPLUUOHAIb-
HO Macce ¥ 00paTHO MPONMOPIMOHATIBHO KBaJpaTy pac-
CTOSIHUA MKy (LeHTpamu) Tem». Eciu rpaBuTannoHHas
cuia — CuJja, IeHCTBYIOIIAsl Ha PACCTOSAHUU, [10YEMY B
KOCMOCE TeJIO TIOJTHOCTHIO CBOOOHO OT €€ BO3/ACUCTBUS?
[Mouemy cuna rpaBuTanuu Mexay 3emueit u JlyHoii, Ha-
IpUMep, HE NEHCTBYET Ha TEJO0, IUIaBaoIlee B KOCMOCE
mMexxay HUMu? Ecnu Obl 3TOT 3aK0H OBUT BEpPEH, TO CHIa
BBIOOPOYHO MpolLIa Okl Yepe3 TeJI0, He BO3NEHUCTBYS Ha
Hero? DToT ¢akT oTpuiaet 3akoHbl HeroToHa. [laxke cam
HpI0TOH SIBHO ITpU3HABaJI, YTO €r0 3aKOHBI HE PaCKpbIBa-
JU NPUYUH U MOIUIM TOJBKO MAaTEMaTHYECKU ONHUCATh
«oueBuHBIE 3P dekTh». HO TO, YTO MOXKET «Ka3aTbcsy,
BUJMMO, HE MOJIHOCTBIO IOCTOBEPHO.

«DJeKTpUUecKas COCTaBJSIONIAsA» TMPUCYIAa BCEH
IJIOTHOW MaTepuu. ATOMBI CONIEPKAT sIApa, COCTOSAIINE
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U3 MOJIOKUTEIBHBIX IPOTOHOB U HEUTPAJIbHBIX HEUTPO-
HOB (HEUTpaJIM30BaHHBIE CUIIBHO CBSI3aHHBIMU JJIEKTPO-
HaMU BHYTPH HUX). BOKpyr 3TuX siep — oTpULIaTENbHbIE
ANEKTpOHBI. Bes Matepus, KOTopasi COAEPKUT IIAEKTPO-
CTaTUYECKHUE 3apsiabl U HaXOAMUTCS B JBM)KEHUHM, MPEI-
CTaBISIET «AJEKTPUUYECKUE 3apsibl, ABUTAIOIIHECS BO-
KpyI», CIE€I0BATEIbHO, JIEKTPUUECKUE TOTOKU, KOTOPHIE
CO3JIaI0T MarHUTHbIE NoJs. Tak KaKk MarHUTHBIE TOJS Te-
peAaroT BpalleHHE IEKTPOMArHUTHBIM MOJSAM, 3TO CO3-
JlaeT BpalaTeNbHbIE 3JIEKTPOMAarHUTHbIE KaHaJbl B 3QU-
pe B npezenax nojieid. OTH BUXPEBbIE KaHAJbl BPAIIAOTC
BOKpYT O€3BUXPEBBIX IMyCTHIX SAEP B MPOCTPAHCTBE U
BHYTPHU TBEPABIX T€J1 OTHOCUTEIBHO UX JBH)KCHHUS U BbI-
OPSAMIISIIOTCS OTHOCUTEIBHBIM JBHUXKEHHEM BJIIOJIb OCHU
MOCTOSIHHOT'O WJIX MeHsmoIerocs Asuxenus. Korna onn
pacnajaroTcs B Tele, TO NepetaroT emy aABuxeHue. [lpu-
4yeM JUIst JIF000r0 MOMEHTa BPEMEHH YCTAHOBIIEHBI IIIar
MOJIaYu U IUaMETP MUKPOCIHPAJIU, 3TO BBI3BIBAET JIOTA-
PUPMHUUYECKYIO CITUPAIb UM BUXPh — JINOO BHYTPEHHHUIH,
au60 HapyKHBIM, KaXIblil pa3 MEHSIOMMNN CKOPOCTh U
CHJTy COTIPOTHUBJICHUS, KOT/Ia MPUCIIOCAOINBACTCS K HO-
BOMY JIBIDKCHHUIO WJIM HampaBienuto. Ho ¢ cucremoit
Tecnpl 3Ta MOMAPHOCTH ABMKCHHUSI MOXKET OBITh U3MEHE-
Ha AJIEKTPOMArHUTHO, TaK, YTOObI BCe BHYTPEHHHE pEaK-
[IUM MOTJIH OBITh HEMEJIEHHO NEPEOPUEHTUPOBAHBI, YCT-
paHss MpU 3TOM HEHTPOOEKHYIO CHIIy U MHEPLHIO, CO3-
JlaHHbIE TEHJEHLHEH 0CTaBaThCsI B 0COOOM COCTOSHUH
neuxkenus. Cornacuo Tecie 3emist U Bce 2JIEKTPOCTATHU-
YECKH 3apsKEHHBIE TeJa UMEIOT MaKCHUMAaJIbHBIH OTpHU-
HATENbHBI TMMOBEPXHOCTHBIA 3aps] NPUOIUZUTEIBHO
20 sce/cm? (20 HIEKTPOCTATHIECKUX €MHUIL HA KBAPAT-
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HBI caHTUMETp), aTMOoc(epHoe ABICHUE, UMEIOLIeecs
Onarogaps HMOHM3UPYIOIIUM 3P(eKTaM KOCMUYECKOH
panuanuu M ocBelleHus. MmerT 3HaueHue U OTHOCHU-
TEJIbHO HEMPOBOJAILINE, U30JUPYIOIINE U TUDIIEKTPpHYE-
ckue cBoiicTBa atmochepbl. Huke HaxomuTes 3apsia mo-
BEPXHOCTU 3€MJIH, MOJYNPOBOASIIAs KOpa KOTOPOH Co-
JEPKUT OOMMUPHBIA OKeaH H30BITOUHBIX JJIEKTPOHOB.
3aps NOBEPXHOCTH 3eMiI 0osiee UM MEHee MOCTOSHEH,
B 3aBUCHUMOCTH OT PETHMOHA, U3MEHSACH C BBICOTON Hax
YpOBHEM MOpPS M3-3a Pa3HULIBI B aTMOC(HEPHOM JaBICHUH
U BJIQXXHOCTH BO3/1yXa TaK K€, KaK C ypOBHEM KOCMHUYE-
CKOW paguanuu U €€ 4acTOT. DTOT 3apsa MOCTOSHHO
IPOCAYMBAETCSA BBEPX, HO MOJJEPKUBAETCS U3IIYyUEHHU-
eM. Slapa Bcex aTOMOB, BKJOUYas BOAOPOJ, 00JIalaioT
YUCTO MOJIOKHUTEIBHBIM 3apsAJIOM, IIOTOMY YTO OCHOBHOM
MOJIOKUTENbHBIN 3aps]l TPOTOHA HEMHOT'O MPEBBIIIAET
BEJIMYHMHY OCHOBHOI'O OTPULATEIBHOTO 3apsijia JIEKTPO-
Ha. Bozmopon, ¢ ero e1MHCTBEHHBIM MMPOTOHOM U €IUHCT-
BEHHBIM 3JIEKTPOHOM, UMEET CaMO€ BBICOKOE OTHOLIEHUE
3aps/ia K Macce U CaMyl0 HM3KYIO I'PaBUTAIMIO BCEX dJie-
MeHTOB. B ncronb3yemoit Bcemu Ilepuoanaeckoii Tadbmu-
1€ XUMUYECKUX 3JIeMEHTOB MeHeneeBa, MporpecCuBHO
YBEJIMUYMBAIOIIUXCS B CIIOKHOCTU M 3HAYEHUH MacChl OT-
HOCHUTEJILHO BOJOPOJA, 3JIEMEHTHl 00Ja7aloT mporpec-
CHUBHO 0ojiee HU3KMMH OTHOILIECHUSIMH 3apsiia K macce,
TaK KaK OTHOCHUTENbHBIN KO3()PULIHUEHT 3JIEKTPOHOB CO-
OTBETCTBYET TOJIBKO YHCIy IIPOTOHOB B sAjpax. Bee xe,
MOCKOJIbKY HEHTPOHBI HE OTPULATEIbHBI, OHU J00aBIIs-
0T MTOJIOXKHUTENBHYI0 MacCy aToMa, HO HUYEro He BHOCST
B 2 (HEKTUBHBINA AINEKTPUUECKHUI 3aps]l, U COOTHOLIECHUE
HEUTPOHOB M Macchl pacTeT. OTHOCUTEIBLHO 3E€MIIH 3TO
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JIaeT JIUIIHIO MOJIOXKUTEIBHYI0 Maccy, MOJYINpPOBOIS-
n1asi MOBEPXHOCTh KOTOPOM MOKET MOJydaTh U MOJAEP-
JKUBATh U3JIUIIEK OTPULATEIBHOIO 3apsia, B OCHOBHOM
JOCTaBJISIEMOrO Ha 3€MJIO ThICSIYaMU CBETOBBIMM JTydyaMH
B CEKYHJy, U COXPaHATHb €ro Oyaromapsi AMAJIEKTpUUe-
CKHM U M30JIUPYIOLIMM CBOMCTBaM aTMochepsl.
[TocTosiHHBIE 2NEKTpUYECKUE pa3psaabl B aTMOchepe,
MOJHUHU, 00ECHEYUBAIOTCA KOCMHYECKHMU JIy4YaMU H
JIBUXKEHUEM 3eMJIM, MpeoOpa3yrouM 3IEeKTPOCTaTH-
YEeCKHE 3apsaabl B TOKH. DTO ObUIO MOJITBEPKIEHO IKC-
nepumentom H.A. Poynanga. Tak kak atmocdepHbie
ra3sl — W30JATOPHI, TJIaBHBIM 00pa30M IesioyHas, mo-
JynpoBoALIas Kopa 3eMIIH SIBISIETCS JOHOPOM 3JIEKTPO-
HOB, TOJJIEPKUBasi OOJBIION pe3epByap OTPULIATEIIBHBIX
3apsA0B, U30JIUPOBaHHBIX aTtMocdepoit. Kocmuueckue
JTy4H, ObIOIINE CBETOM B Pa3pe’KEHHYIO Ta30BYI0 HOHO-
chepy, MOAIAEPKUBAIOT B HOHOC(hEpE MOT0KUTEIbHBIH
3apsj. JIummHWe oTpuLaTeNbHBIE 3apsAAbl 3€MIIM TEM
BPEMEHEM IMOCTOSHHO HU3TOHSIOTCS OBICTPONEPEMEHHBI-
MU 3JIEKTPOCTATUYECKUMH pa3psaamMu («MHUKPOBOJIHO-
BBIMH II€4aMmu»), KOTopble OTKpbul Tecna. DddekTsl cu-
JIbI TSKECTH TAK)XKE IIOMOTAIOT 3TOMY, HAaUMHAas C Teaus U
BOJIOPOJIa, IBYX CBETO- U AJIEKTPOMOJOKHUTEIbHBIX Ta-
30B, MPUTATUBAIOMKNXCSI K HoHOC(hepe. Mexay moHO-
cdepoii, Beillie MPUOIU3UTEIHLHO HA 620 MUIb, U TO-
BEPXHOCTHIO 3€MJIH €CTh TPaJUCHT MpUOIH3uTeIbHO 150
Bt/meTp, coctaBiustomuii npubausutensuo 176 mun-
aMoHOB BT m co3paroniuii 60J1bII0€ JIEKTPUIECKOE T10-
Je, mpocTHparoueecs JajJeKo 3a Mpeeiabl HOHOCHEPHI.
OTO0 3NeKTpUUEcKOe Moje BHYTPU ceOs co3maeT 3ieK-
Tpudeckoe nepemenieHue B a¢upe. JeicTBUS dIEeKTpU-
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YECKOro mojsi B 3Qupe MOYTH MIHOBEHHBI, OJIM3KH K
CKOpPOCTH CB€Ta, Kak MpOoxojbl 3(upa oT «CBOOOTHOTO
IpPOCTPAHCTBAa» B MacCy, IJe TPaBUTAMOHHAS CHJIa Ha-
IpaBjieHa BHU3, K MCTOYHUKY 3JIEKTPUUYECKOTO IOJIS.
OtHOocuTenbHAA cIa00CTh TaK HA3bIBAEMOU TpaBUTAIH-
OHHOW CHJIBI MOKET NMPOUCXOAUTH M3-3a TeJl Ha 3eMile,
NOJHUMAEMBIX BBEPX HHUCXOJSIINM IBM)XKECHHEM CHIIO-
BBIX KaHAJOB, HANpaBJIIEMbIX BHU3 OBICTPONIEPEMEHHBI-
MU DJIEKTPOCTATHYECKUMH paspsnamu ot 3emuu. Her
HHUKAaKOTO CYIIECTBEHHOTO T'paBUTAIMOHHOTO 3(pdekTa
cepsl 3eMIn BBIIIE 3TOTO dJIEKTpHIECKOTO mous. [lo-
CKOJIbKY MarHuTHoe moisie 3emyu oxBaThiBaeT Jlyny,
3neKkTpuueckoe none — Takxke. Korga sgup naxonurcs
B IIpejesiax CUJIBHOTO IEKTPUUYECKOTO MOJIsI, OH MOJs-
pU30BaH, M OTPUIATEIbHBIC 3apPSAIbl B HEM IPHUBICUYCHBI
MOJIOXUTENbHBIM TOJIOCOM (HOHOC(EpPOl) U OTPaKECHBI
OTpULATENbHBIM moJitocoM (3emieit). JlelicTBUE 3TUX
NPUTATHBAIOIIUX/OTTAIKUBAIOIINX CHJI JOJKHO «Iepe-
MemarTby dQUpP U MOMECTUTh THIIEKTPUIECKYI0 aTMO-
cthepy u 3dup B npeaenax HanpsokeHus. Tecia u apyrue
¢bu3nku sdupa cuuTaId, YTO 3TO HANpsIKEHUE OBLIO
MPUYUHON TpaBUTAMOHHBIX 3 PEKTOB.

MPUYNHA «OBPATHOIO KBAZIPATA~
3AKOHA TPABUTALUMU

Bpamenue 3emnu, cKOpOCTh MO OKPYKHOCTH
3emMuld U ¢ Helo aTMoc(epHasi CKOPOCTh MEHSIETCS B JTO-
0OM NyHKTE B 3aBUCHUMOCTH OT PAacCTOSHUS OT HErO 10
nentpa 3emuin. OOBEKT, HaXOANIMKCSI Ha YPOBHE MOPS,
nepeMeIaeTcs MeaJeHHee, YeM TeJI0 Ha BEPIIMHE TOpHI
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Oepecra. [loTeHrman HanpsHKeHUsT MeXay aTMocdep-
HBIMHU Ta3aMH Ha OOJIbIIEH BBICOTE U B MOHOC(hepe HUXKeE,
HO MOTEHIMAJ HAMPSHKEHUS MEXITy aTMochepoil U ypoB-
HEM Topbl DBEPECT BHIIIE, YTO HApAAy ¢ Oojee HU3KUM
JIaBJICHUEM BO37lyXa 0OBICHSET 0oJiee MOITHBIE Pa3psiIbl
(MOTHMM) Ha TOPHBIX BepIIMHAX. Pa3nuuus B 3THUX dJEK-
TPUYECKHUX MOTEHIHANAX WUIUTIOCTPUPYIOT, TTOYEMY €CTh
pa3nuuus B OTHOCHUTEJIHHOM cMelleHuu 3¢dupa, Kak B
npenenax «cgepbl CUIIbI THKECTH» 3eMITH, Tak U B TIpeJie-
JlaxX TeJ, MePEeMEeIIAIINXCs BHYTPH 3TON cepsl, 1O CTe-
MEHU CMEMIEHUs, IPIMO TPOMOPIUOHATBHON pa3IUuunI0
B TaK HA3bIBAEMOU «TPABUTAIIMOHHON CHIIE» U JAUDJIEK-
TPUYECKOM HaIPSIKCHUH.

OTO0 CpaBHEHHUE MPEIOJAraeT, 4To TeJo Ha Oosblen
BBICOTE U C 0OJIbIIEH CKOPOCTHIO UMEET MEHBIIYIO CUITY
TSOKECTH, TTOTOMY YTO 3JIEKTPHUUYECKOE MOJIE OKa3bIBAET
MEHbIIIEe CMEIIalolee BIUsIHUE Ha 3GUp. DTO OTHOCUT-
Cs U K DJIEKTPUYECTBY, MOCKOJIBKY MBI JOJIKHBI YMEHbB-
11aTh, MOJHOCTHIO U3MEHATh, YBEIMUYUBATH U TO-IPYTO-
My yHOpaBlATh 3THM CMELIEHUEM, YTOObI HEMEIJIEHHO
CUHTE3UPOBATh U YNPABIATh HHEPLUHUEH, TBHKEHUEM U
«TpaBUTalUe». DTO CMEUIEHUE BIUSET Ha ABUKEHUE,
MOTOMY 4YTO 3aTparuBaeT BUOPHUPYIOIINE MUKPOBUHTO-
BbI€ KaHaJIbl U CIIOC00, KOTOPBHIM OHU «CBEPIHIN» IMyTh
yepe3 3(pupHOe MpoCcTpaHCTBO. «['paBuTalMs» BHICTYIA-
€T Pe3yJIbTaTOM CONPOTUBIICHHUS U3MEHEHUIO CMELICHUS
a¢upa, NPUUUHON, O KOTOPOH ABMXKETCS cdepa, Koraa
3apsHKEHHBIE YaCTULIBI YBEIMUMBAIOTCS B UX «IIPUCOEIU-
HEHHOW Macce», U yBeauuuBaeTcs pabora Mo ux mnepe-
Memennto. OHAKO €710 — HE B UX TPaBUTALUH, [TOTO-
My 4TO 3(pPexT «papaaeeBCKOl KIETKU» YBEIUUYECHHBIX
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3apAA0B CHOCOOCTBYET YBEJIMYEHHUIO CONPOTHUBICHUSA
JBUXEHHUIO MacChl yepe3 3¢up, Npou3BEeJCHHOTO OTPH-
HaTeIbHBIMH MOBEPXHOCTHBIMU 3apsiJaMd HA 3€MHOM
mape.

MUKPOCIMHUPAJIbHBIE CU/TOBbLIE KAHA/IbI

N3-3a KOCMHUYECKOTO ABUXKEHUS 3eMJIH 3JeK-
TpOCTaTU4YECKHe, MOJEKYIApHbIE 3apsabl CTAaHOBATCSA
TOKaMHM, KOTOPBIE CO3/1al0T MAarHUTHBIE MOJIS B Ipeaenax
aTOMOB, MOJIEKYJl 1 HHOTJa FPAaBUTALMOHHBIX TEJ, TAKUX
Kak xene3o. Kak M3710%eHO BBIIIE, MOCKOJIBKY 3eMIIs
nepememaeTcsa 4epes d3pup, ObICTPONEPEMEHHBIE DIIEK-
TPOCTAaTHYECKHE Pa3pAAbl OT Hee BIMSIIOT Ha OKOJO3EM-
HOW 3(up, 3acTaBisisi €ro HECTHCH BIEpEX B Mpeaenax
3JEKTPUUECKOro mojsa 3emMiau. MukpocnupalibHble Ka-
HaJbl, Ha3BaHHbIE TeciIol «IBUKYIIUMHCS MOJIEKYJa-
MU», MOTYT yHKIMOHUPOBATh KaK CBepJia, ABHUTasiCh
NpsIMBIMU MYTSAMH NPHU NOCTOSIHHOW MoJave W JTHHEH-
HOH CKOPOCTH BOKPYT O€3BUXPEBBIX MYCTHIX siAep (B co-
OTBETCTBUHM C 3aKOHaMH HpIOTOHAa MHEPUUU JBUXKE-
Hus). Jlroboe n3MeHeHue B HalpaBICHUH HIJIH CKOPO-
CTH, OYEBHUJIHO, OBLIO OBl BCTPEUYEHO CONMPOTUBICHUEM
(«unepuueit»). Tak kak Bcs Macca yKe€ HaXOIHUTCA B
JBUI)KEHHHU, Y HEEe BCErja ecTh ABMXKYyIIas cuina. Muep-
UHsl, IEMOHCTPUpPYEMas TEJIOM B MOKOE OTHOCHTEJIBHO
3eMil, HECOMHEHHO, SBIISIETCA PE3yJIbTaTOM €ro JIBU-
XKEHHS, TAKUM 00pa3oM, 3Ta HHEPLU U — JEUCTBUTEIHHO
neuxeHue. [losTomy nHepuuss — 3TO COMPOTUBIICHUE
Tella U3MEHEHHIO ero COCTOSIHUS JBUXKEHUSA. DTH CIIOBa
UCIOJIB3YIOTCS MO-PAa3HOMY, YTOOBI ONPENEIUTh «OTHO-
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CUTEIbHBIE U3MEHECHUS» B CKOPOCTH M OPUCHTAIIUH, HO
HHUKaKOe TeJ0 He HaxXOJUTCS «B MOKoe». Tak kak adup
0KOJIO Bpaaromeicss 3eMian MoABEepruyT 0oJiee CUllb-
HBIM JIBHXKYIIUMCSI OTPUIIATEIBHBIM 3apsijaM («TOKy») U
MTOJIOKHUTEIHFHOMY 3apsiay Macchl 3eMiii, OH GOopMHUpYET
KaHaJbl CUJIbI, IpUTATUBaeMble BHU3. COriacHo 3ToH
TEOPHUU JBUKYIIUXCS KAHAJIOB CHUIIBI Macca IMOJIydaeT
JBW)KEHUWE B NPOTHBOIMOJOXHOM HAMpaBJICHUHU, IMO-
CKOJBKY KaHaJBI BXOMAT B Hee. [1o aToMy 00BsicCHEHHIO
TeJIo, Haxojslleecss B OTHOCHUTEIbHOM IMMOKOE Ha IOo-
BEPXHOCTH 3eMJiH, OBLIO OB MOMHSATO BBEpPX. Tak 4TO
MpUBJIEKaeT TeJa0 BHU3? MOTIIO CIy4YHUThCS TaK, YTO JIBU-
JKEHUE Yepe3 MPOCTPAHCTBO, KOTOPOE TEJIO yKe UMEET,
TaK WM MHAYe TepeHanpaBiseTcsi BHU3 dIEKTPUUECKUM
mosieM 3emnu? Moxer nu Oonee WM MEHEE TOPU30H-
TalbHOE JBH)KEHHE CUIIOBBIX KaHAJIOB, KOTOPOE HECeT
TEJIO 4epe3 KOCMOC BMecTe ¢ 3eMyei, OBITh YaCTHIHO
OTKJIOHEHO BHU3 BEPTUKAJIHHBIMU CHUIIOBBIMHM KaHala-
mu? Ecnu cuna TSKeCTH — pe3yibTaT peakiuu Tella Ha
cOmpoTHUBIeHNE dPHUpa U3MEHEHHIO €ro JBHXKEHUS, Tie-
pedaHHBIM Macce W3-3a MOCTOSHHOTO M3MEHEHUS J[BU-
JKEHUSI, OPUCHTALMHN U CKOPOCTU MPH NMEepEeMENIeHUH Ye-
pe3 yHHBepcalbHOE JS(PHUPHOE MPOCTPAHCTBO, TOTAA
MOXHO OOBSICHUTh BOSHUKHOBEHHE TPABUTAIUU.

BO/IbLLUE Ob OCHOBHbIX CO/IHEYHbIX
NYYAX TEC/1bl

Cornacuo Tecne, kpome 3¢upa, BECb KOCMOC
r1y0OKO MPOHU3aH BE3JAECYINIUMMH «OCHOBHBIMHU COJI-
HCYHBIMHU JTyYaMH», OGJ’I&)I&IOH.II/IMI/I qu3BLIqaﬁHO BbI-
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COKOHM CKOPOCTBIO M 3HEpPTrueil. ITH J1y4yn — MNPOIYKT
YacTHULl, MH3JIy4aeMbIX OIPOMHBIMHU IOTEHIHATAMHU
3Be3[, BkJtovas Hame Connie. OHM MOJOOHBI TOMY,
9TO COBpeMeHHbIe Ppu3nku HazBanu Pammanmeit Hyme-
Boit Touku («3I1P»). OnuH ydeHslil mpunucan Tak Ha-
3BIBaEMOC «U3JydeHue uepHoro tenay — PHT* Boiiep
TaK)K€ Hallles, YTO HEJIMHEUHBIN JUIOJIb MOXKET MOTIJIO-
TUTB YHEPTHUIO OT 0COOBIX peskuMoB criektpa 3I1P**. JIpy-
roil y4eHblil yTBEepkKAaJl, YTO U3MEPHUII INIOTHOCTh SHEP-
riu 31TP B 1094 rpamm/cM’, 171 MHAMBUIYATbHBIX KO-
nebanuit cnyuvaiinodt 3I1P mo mkane nnwubl Ilnanka
(10—33 cM) c moMOUIbIO CTAHAAPTHOTO PaJAUAIIMOHHO-
ro JaT4MKa, YaCTOTHAS XapaKTepPUCTUKA KOTOPOTO ObI-
Ja CUJIBHO M3MEHEHa, YTOObl OXBATHIBATH CBEPXBBICO-
KOYaCTOTHBIA BOBJICYEHHBIN crnekTp*** B cBoeil mo-
cledHel riaBe s MoapoOHee paccMaTpUBal0 MPOIECC
BBICBOOOJK/IEHUSI YHEPTUH OCHOBHOTO COJIHEYHOTO JIy-
4a B aTOMHOM BOJIOPOJHOM Iporecce. ITu cnenudu-
yeckue ucciaegopanus 1962—1975 ronos umeror 006-
PaTHYIO CHJIy, COCTOSIBIIUCH IOCJE OONBIINX OTKPBITUI
Tecnbl. OHU TOATBEPKIAIOT, YTO ISl TAKOW MHTEHCHUB-
HOHM pajnmaiuu, Kotopas TpeOyeTcs UIsi IPOXO0XKIACHHS
yepe3 KOCMOC, HAMOJHEHHbIN emie 0osiee TOHKUM 3 (hu-
POM, BEPOSITHO, COCTOSILIUM U3 CBEPXTOHKHUX CKOILIE-

* MICTOYHHUK CIIEKTpa M3JIY4YSHHS YEPHOro Teja 0e3 KBaHTOBBIX
nonymenuit, ®us. Pes. 182 [5], ctp. 83 [1969 r.].

** BpIOOpOYHAs dMEKTPOJAMHAMHKA: TEOPUS KIACCHYECKON IIIeK-
TPOJMHAMHUKH C KIACCHUECKOH 3JIeKTPOMAarHUTHOW pajguayeil Hyie-
Boii Touku, ®us. Pes. [l 11 [4], ctp. 790-808 [1975 r.].

**% I A.Yunep. 'eoMeTpoquHaMuKH, AKaJeMUIecKoe H3TaHuUe,
Heio-Hopxk [1962 T.].)
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HUU MOJOXKUTEIBHO 3apSKEHHOW MAacChl, OKPYKEHHOU
OTPHUIATENBHBIMH 3apsilaMU U «H30JAIMOHHOU Cpe-
JI01», TaK e, KaK I POXOXKICHUS uepe3 ApyTHe IJia-
HEeTHI U 3emitro, motpedoBanachk Obl orpomHas cuia. Ilo
onucanuto Tecsbl, OHA IOMKHA OBITh TAKOW, KaKylO Te-
HEPUPYIOT 3Be3/bl, MON00HBIe Hamemy CoJHIY, Mpo-
JIBUTasl KPOIIIEUHBIC YACTHIIBI, KOTOPBIC HE PEarupyIoT ¢
3pupoM B KOCMOCE M B3aUMOJICHCTBYIOT TOJBKO C OII-
peaelieHHBIMU MaTepruajlaMu, KOTOPbIE Mbl Ha3bIBaeM
«paino0aKTUBHBIMUY». DTO HAalIOMHUHAET MHE O MHOTO-
YaCTOTHOUW PEaKIMU CBS3aHHBIX YETHIPEXTPAHHBIX KPH-
CTaJJIOB IMOKCHUJIA KPEMHHS, COCTABISIOUIUX TBEPAbIC
KBapIeBble KPUCTAIJIBI, KOTOPbIE MOTYT OBITH BBIpE3a-
HBI, YTOOBI OTBETUTH HA MHUPOKUNA CIIEKTP 4acToT. Eciun
OCHOBHBIE€ COJIHEYHBIE JIyUYHd MPOXOASAT YEPE3 KOCMOC U
Maccy, KOTopasi, Kak Mbl 3HaeM, SIBJISETCS TJIaBHBIM 00-
pa3oM «KOCMHUUYECKOW», OHM B3aUMOJEHUCTBYIOT C TakK
Ha3bIBAEMBIMHU «PaJMOAKTUBHBIMU MaTepUaTaMu»,
MOCKOJIBKY, TO clioBaM Teclbl, CTPYKTypa paguoak-
THUBHBIX MaTEPUAJIOB 3aCTaBIISIET UX YJIaBIMBATH JHEP-
TUI0O OCHOBHBIX COJTHEUHBIX JIyUde M UCITyCKaTh pajgua-
nuto. W ecnm 3T0 Tak, MOXKHO JU pa3paboOTaTh TEXHO-
JIOTUIO TpeoOpa30BaHMs CUJIBI OTHX YaCTHUI[ B IPUTO/I-
HYIO JIJIS MCIIOJIb30BAHUS YHEPTHUI0, YTOOBI HAMITYUITUM
00pa3oM yJOBIETBOPUTH BCE HAIIM MOTPEOHOCTHU B
Heprun?

51 panee ynoMsiHyJ1 TEXHOJOTHIO, KOTOpasi MOXKET HC-
II0JIb30BaTh PAJIMOAKTHBHOE M3JIy4eHHUE, YTOOBI MOHMU-
3UPOBATH BO3AYX U OTACIUTH BBICOKOOHCPICTUYCCKHUC
anbda- u 6eTa-yacTUIBl OT MAarHUTHOTO TOJIS, YTOOBI
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NPOU3BECTH OTPOMHBIH O0BEM JJIEKTPUUYECKOH dHEp-
ran*

[ToBTOpIOCH, 3JEKTPUUECTBO HCIOJB3YET H3JIyyae-
MYIO BOBHE 3JIEKTPOMarHUTHYIO PaJHaluio0 BBICOKOTO Ha-
HpSKEHUS U YaCTOThI, UTOOBI «3a/€pKaThy» U 3aCTaBUTH
3QUp «CONMPOTUBIATHCS HHEPUHN», O0BEIMHEHHOU C
(moJIsIpU30BaHHBIMM) BpPALIATEIbHBIMHU 3JIEKTPOMATHUT-
HBIMHU CHJIOBBIMHM KaHallaMH, KOTOpbl€ MTHOBEHHO CHH-
TE3UPYIOT UMIYIbC OypeHHeM depe3 3amolHeHHbIH 3 u-
pOM KOCMOC, 4TOOBI IepemMeniaTh B HEM KOCMUYECKUH
KOpaoJib.

CTAPbI ZIEPEBAHHDBINA ALLUMK M HEMELIKAS
WHEPLUMOHHAS CUCTEMA HABE/JEHMA

B 1979 rony na 6apaxonke B Canta-®e 51 nccine-
JOBaJl CTApbIi NEePEBSIHHBINA AIMUK, MPUHAIIEKAIMNN T0-
xunoMmy naaedny u3 IlomKkoakpio, KOTOPBIM OBLT HAHAT
pabounm B 1937 roxy nnst ydactus B CEKPETHOM MPOEKTE,

* O. Mensun-Xazec, ®uzuyeckas xumms, Ilepramon Ilpecc, Oxk-
chopx, 1965 r. Crpanuna 224: «Pydepdopn u I'eiirep Hammau xonu-
4eCTBO anb(pa-yacTHll, BbIJEIAEMBIX B CEKYHAY | rpaMmoM panus,
3,4x10'"° (1<:1,26x1041 ceKk 4, mo3xe OIpeAesieHHOE TOCMOXKOU
Kiopu B 1,38x107'")». Kaxaas 4acTHIa HECeT ABe eAMHUIBI M0N0~
KUTEIHHOTO dJIeKTpudecTBa. Byner mponsBeneno 34 3minnoHa aib-
¢a-gacTun B cekyHay, 4,5 Mes. Uuciuo 3apa10B B CEKyHIy JacT Ta-
KyIO CHJIy TOKa B aMIlepaX, KOTopasl IpU CHIIKEHHH IO HOPMaJIbHOU
120 VAC xoneb6aercsa. Ctpanuna 230: «1 aToMm panus BHITAIKUBAaET
onHYy anb(ha-gacTuIly, IpOU3BOAAMYyI0 1,5 Muinuapna uoHos, 4,5
Mevy. Crpanuna 231: «OgHa anpda-yactuua umeer Gosiee 4eM J10-
CTAaTOYHYI0 KHHETUYECKYIO dHEPTHIO JJIT HOHH3AIUN OKpYKaroIen
Cpenbl, paBHYIO TOH, 4TO Obla JaHa eil», U ABIIETCS «KOTHYECTBEH-
HO 3BYKOBOW».
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Ha3BaHHOM «I2», B coceaHeM Jloc-Amnamoce, pyKoBOU-
MoM Huxonoi Tecnoit unu Bepuepom ¢on bpayHowm.
YenoBek cOMI MUK, YTOOBI HOCUTh HHCTPYMEHTBHI, HC-
nosib3yeMble UM Ha pabore. OH BbIpe3al B «HAPOJIHOM
ctuie Hpio-Mexuko» «kapTy» Ha KpbIIIKE SIIHKA, TOKa-
3BIBAIONIYI0 MAarucTpajid, MECTOIOJOKeHUE, Ha3BaHUE
IPOEKTA, €ro CUMBOJ (TPEYroJbHHUK C TOYKOM B €ro LEeH-
Tpe) U JaTy MPOEKTa. DTOT TPEYTOJIbHUK CIIY>KUI CUMBO-
J0oM o0IecTBa Npycckux/mMacoHCKuXx «WmmoMuHaToBY,
YIeHOM KoToporo 0wl ¢poH bpayn. Dta mndpopmanus
ObuTa TIOATBEPXKACHA MouM JapyroMm [lutepom ¢on Jpec-
cepoM, ckaszaBuIuM, 4yTo ¢oH bpayn ObL1 Torma mpusie-
YeH K HeMEIKOW Hay4YHO-HCCIe0BaTEIbCKOW paboTe B
Jloc-Anamoce. T'opox ITlomgxoakbio, rie Kuil CTapuK,
o6o3HavaroT OonbmuM «II» co 3HAKOM 3HMa (zia) BOKpYT
Hero. 3HaK 3ua — JIPEBHUM CUMBOJI, UCIIOIb3YEMbIA UH-
IEHCKUM IIJIEMEHEM 3Ha, YTOObI 0003HaYaThL COJIHIE, KO-
TOpPOMY OHM MOKJIOHsUIMCh. Huke naH Mol pUCYHOK cTa-
pOro SIIUKA.
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(ITPUMEYAHUE. Te, kTto Ben MaHXATTEHCKHI
npoekT B Jloc-Anamoce, 0O4eBUIHO, TOHATUS HE UMEIH O
Ha3HA4YE€HUH CTaporo capas, HCIojb3yemMoro Tecimol u
¢on bpayHOM B nmpoekTe — «m2», U 0 TOM, YTO OH UMEI
UCTOPUYECKOE 3HAYEHHE, NTOKA HE BBIIIIA MOS IepBas
kuura B 1993 roay. Ilpubnusurensuo B 1979 rony onu
BBIYMCTUIIN COJAEPKUMOE CTApOro capas, yJIajJuih BECh
MEJHBIN MPOBOJ, HAMOTAHHBIM HA KATYIIKH, U TPOJATIU
COJIEpP’)KUMOE TOpropuaM ytuieM. OueBHIHO, YTO KOHCT-
PYKLUH U3 CTApOro AE€peBa, CAETaHHbIE B OCHOBHOM W3
rpy00 00paboTaHHBIX JOCOK, COSTMHCHHBIX BMECTE IITHI-
pAMu, ObUTH KaTymkamMu Tecibl. Sl Kymuil HECKOJBKO
KOMIUIEKTOB, MCIOJb3YEMbIX JUIsI HACTPOEYHOM KaTyll-
KM, ¢ KOTOpO#l ynanuiu nposod. Hagnucu kapaHaamom
Ha KOMIUIEKTax ObUTH ciaenanbl pykoil Hukonbr Tecisl.
[Tocne npouteHus Moeil kHUrU coTpyaHuku Jloc-Amna-
MOCCKOW HAaIlMOHAJIbHOW JTa00paTOPUU OTIPABUIUCH K
OJIHOMY U3 COCEIHHUX TOPrOBLIEB YTHJIEM U OTBICKAJIU CO-
JepKUMOe capast, YToObl KynuTh ero. OHU, OYEBUIHO, 3a-
Opanu Bce, KpoMe KYIUICHHBIX MHOIO KOMILIEKTOB. Ceil-
Jac CTapblid capail 3akphIT HAa 3aMOK KaK UCTOpUYECKas
JOCTONPUMEYATENBbHOCTb. )

B Bbeixoanslie 1uu B 1979 rony, nocie u3y4eHus: MHOIO
CTaporo JEpPEeBSHHOTO SIIHUKA, S MOMIE] B KOMIAHUIO 110
cbopy ytuna B AnbOykepke «KoposieBckuil ropoa auii-
HEero», B BOcTouHO! yactu LleHTpanbHO# aBeHto. TaMm s
4acTo MOKYyIaj BOEHHOE 000py0BaHUE, ObIBIIIEE B YIOT-
pebiieHnH, CBI3aHHOE C MOUM UCCIIEIOBaHHEM U U300pe-
TeHHEM, U 00pagoBaics, Hals OYeHb HEOOBIUHBIE MaTe-
puabl, CI0OKEHHBIE B OTAENbHYI0 HEOobIIyI0 rpyay. Ha-
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BEpPXY Ky4H JI€XKalo yCTPOWCTBO, B KOTOPOM s Cpasy
y3HaJ TUI HAaBUTAIIMOHHOTO «KOMIIAcay JJIsl TIEPBbIX Jie-
Taronmx Tapenok. [logo0HbIe mpruOOpkI, KOTOPBIC JaBAIH
TPUALATUTPAAYCHOE MpHUpAlleHue, 1 3aCBUETEIbCTBO-
BaJl BO BPEMS CBOETO IyTELIECTBUS 110 POAHBIM MECTaM B
Kepmure, wrat Texac, mexay 1949 u 1953 rogamu. Ycr-
POMCTBO MOKAa3bIBAJIO NMPUPALIEHHE HA TPUALATH Tpary-
COB U MMEJIO YeThIPHAIaTh KOHTAKTOB: ABEHAALATh —
JUISL KaKJI0TO U3 HAIlpaBJICHUM U 1Ba — I IIECTUBOJIBT-
HOTO JBUTATEls, BPAIAIONIEr0 OKPYXXHOCTh KOMIIaca,
4T0OBI yKa3bIBaTh NPaBUIbHOE HampasieHue noyera. Cy-
Jis IO OTMETKE, OH ObLT mpousBejieH 1 okTsa0ps 1943 rona,
naptusa 127—178 (52 ycrpoiicTBa), 1u1si MpoeKTa moja Ha-
3BanueM «KT-p2». S pacmudpoBbeiBa0 3TO COKparmie-
Hue, kak «Kurskreisel — Tochterkompass — p2», 4uto B
nepeBosie o3HavyaeT « HaBUraumoHHBIM TMPOCKOI, MOJI-
YUHEHHBIN KOMIIac — M2». Y CTPOWCTBO HA3BAIH «ITOJISIP-
HBIM NMOJYMHEHHBIM KoMmacom» («Peiltochterkompassy),
YIPABJIIEMBIM CUTHAJaMU OT «IJIABHOTO HaBUT'al[MOHHO-
ro rupockona» («Kurskreisel»). 1o o3nauvaer, uyto ycr-
POMCTBO OBIIO MOJOBHHOW WHEPIIMOHHOW CHCTEMBI Ha-
BeJIeHUs], TpeOyIoIel TJIaBHOTO TUPOCKONA AJIs €€ KOM-
rmekTanuu. HaBUraunoHHBIA TUPOCKOI, YCTAHOBIEHHBIN
Ha MojJBece KapaaHa, yka3bisail Ha CeBep — IlomsipHyto
3Be3[ly — M MOAJEpXKHUBal reorpadudeckuii cesep, Hesa-
BUCHMO OT HampaBieHUs, KyJa JeTeno cyaHo. KoHTakTbl
Ha THPOCKOIIE MOCBIJIAIN CUTHAJbI B JBEHALATh KOH-
TaKTOB Ha MOJYMHEHHOM KOMIAace, 4TOObl COOOIIUTH,
Kakoe W3 JABEHAJLaTH HalpaBJICHUN YCHIMBAETCS, 4TO-
OBl cynHo ciaegoBanio mo Hemy. Korzma kopabib MeHS
HalpaBJICHHUE, MAJIEHbKHUI 3JIEKTPOMOTOP HAauMHAI pa-
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00TaTh U MMOBOpaYMBaJl KOJbIO YIIPABJICHUS IOJIETOM B
IpaBHUJIbHOM HaIlPpaBJICHUH. (I)OTOFpa(I)I/II/I YCTPOﬁCTBa
MmokasaHsl HIXe. Puc. 4

The Label

Peiltochterkompa.
KT-p2

Gerat Nr. 127-178A-1

Anforderz  FI-23374
Werk Nr. 10143
Hersteller:  Gvy

CumBoJl «112», 0003HaYarOMMi nMpoekThl 1934—1938
ro/IoB (B MOCIIEHAE JTBA M3 KOTOPBIX, miepen Bropoir Mupo-
BO# BoliHOH, QoH bpayn Ob1 B Hpto-Mexuko), Bo3riaB-
nsemble Tecnoii u o bpayHom, ObIT 3aperucTpupoBaH
Kak o(huIMaIbHOE CEKPEeTHOE HAMMEHOBaHUE — 0003Haue-
HHE€ HaIMCTCKOTO MpOeKTa jieTaromieit Tapenku B 1943 romy
B ['epManun 1 0TOOpakeH HAa HABUT'ALIMOHHOM «IIOJIIPHOM
nogunHeHHOM kKommace» (Peiltochterkompass). Kak me-
TaJILHO OMHUCAHO B Moei kHure «KocMuueckue npumiesns-
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usl u3 [lentaronay (moBTOpeHo B Apyroi kuure «MHoma-
HetsiHe [lenTaronay), B 1957 romy, B kauecTBE BOSHHOCITY-
JKaIEero BO3AYILIHBIX CHII 26-r0 CTPAaTernyeckoro oTaena
pa3senku, CAK, Jlok6opa ADB, mrat Oraiio, ¢ ri1aBHBIM
CEKPETHBIM OTPSAOM, s BUAET OpUTHHAI 16-MUJIMMETPO-
BOM KHHOIUJIEHKHW, OTCHATOW B mepuoa Bropoir MupoBoun
BOWHBI, B 1943 romy, moeit 8-if rpymnmoil BOEHHO-BO3AYIII-
HOM pa3BeKH, BO BpeMsl HOUHBIX OOMOapIMPOBOYHBIX Ha-
JIETOB Ha KPYMHBIA HHAYCTpUanbHblii neHtp HIBeitndypr,
I'epmanns. OpurnHan Toi MICHKH ObUT B QUIBMOTEKE Ha-
mieit rpynnel. Ha Heii cHsATO, kKak 6oMOapaupoBIIuKn «B-
17» ObUIM «aTaKOBaHb» MaJICHBKUMH, OJIHOMECTHBIMU
AIIEKTPUYECKUMH JIETATeIbHBIM anmnapaTaMu, KOTOpbIE Jie-
TaJId Ha OYEHBb BBHICOKOW CKOPOCTH BOKPYT O0oMOapanpoB-
IIUKOB, OYEBHJIHO, YTOOBI OTBJIEYL OOMOAPIUPOB U TTOME-
IIaTh BBIMOJHEHHUIO WX 33JaHMsl. DTO OBUIO TaKTHKOM,
OUYEBMJIHO, OTBJICKAIOIEH CTPEIIKOB, YTOOBI «KOMETBD» —
peakTUBHBIE caMOJIeThl «MeccepIIMUTTY — MOIJIH MOAJIe-
TeTh OJIM3KO U 00CTPENATh U3 CBOMX 30-MHJIITUMETPOBBIX
opyauii 6omOapaupoBmukn. BecHoit 1945 roma, mockoib-
Ky Poccus Hacrynana Ha bepnun, renepan Jxopax Ilat-
TOH TIOBEJ CIIEIUATBbHYI0 OPOHETAHKOBYIO TPYIIY B ITyOb
TEPPUTOPHH, OKPYKEHHOH PyCCKUMHU, K HAIIUCTCKOMY pa-
KETHOMY HCCIIEZIOBATEIbCKOMY LIEHTPY Ha ocTpoBe Ilene-
Mmionze. K 3Toi rpymnmne Obuti MpUKOMaHIMPOBAHBI, MPEJI-
CTaBMBIINCH «KOMAaHIMPaMHU KOpITycay, oduueps! apmeii-
CKOW pa3BelIKH, KOTOPBIM Jaanu ocolboe 3agaHue —
OTBICKAaTh BCE MaTEpHaJIbl O JIETAIOIIEH TapesIKe U YHHUYTO-
KUTh 3TOT MPOEKT HAPSAAY C MOMCKOM JIIOOBIX YepTexeit
CTpaTEerMyecKoro 3HaYEHUS Mpex/e, 4eM 00IacTh 3aiiMyT
coBeTckue Boiicka. IIpu oOHapyxkeHuu riryO0oKo MOA 3eM-
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new, B comsiHoM meniepe, 200 cucTemM acTpoOHaBHUTralluy Te-
Hepau [larron mpurien B OeMIeHCTBO, OYy4r YIOJTHOMO-
YeH CBOMMH HAYaJIbHUKAMH YHUUYTOXXUTb 3TH CUCTEMBI.
OH cka3ai, 4To MOT Obl YCIEUIHO BEPHYTh UX 32 JTUHUIO
COIO3HHMKOB, HE 3Has TOTO, YTO aMEPHUKAHIIbI YK€ 00Ja1a-
JY TEXHUYECKUMU YepTeKaMU U CHEUHPUKALUAMHU IS
9THUX CUCTEM, TAK K€ KAK U JEHCTBYIOIMMHI HALIUCTCKUMU
JeTaloMMMH TapeiakaMu. JJokyMeHTanus, KOTopyto s Ha-
men o0 »Toit moesnke I[larrona m ero rpymnmel Ha [lene-
MIOH/Ie, OblIa yJjajieHa U3 BCEX BOCHHBIX XPOHUK.
Pa3paboTka BBIIICONMCAHHBIX CUCTEM JJIS JIETAOUIEH
Tapenku Obula 00s13aTeNbHa, TaK KaK MAarHUTHBIA KOMIIAc
HU4Yero Obl He cTOMN U3-3a 3 dexTa «hapageeBCcKoil KietT-
K 3JIEKTPUYECKOTO TOJISI, OKPYIKAIOIIETro TapesKy, KOTO-
PpBIii 3aKpbLT OBl MAarHUTHOE MoJie 3eMid. [ J1aBHBIN TUpO-
CKOIl ObUT TpaayHupoBaH /10 B3jiera Ha [lonspHyio 3Be31y U
COXPAaHSJI 3TO MOJOXKEHUE BO BpeMs I0JIeTa TaK, YTOOBI y
«TOTYMHEHHOTO0» («JI0YEepHEro») Komrmaca Oblia CripaBoy-
Hasg uHpOpMalus 1k TPUBEICHUS B JCHCTBUE IIECTH-
BOJIbTHOTO JIBUTATEJNS U MOBOPOTA UM MOCPEICTBOM IpPH-
BOJIa HAIPaBJISIONIET0 KOJbIA KOMIIaca, YTOObl OKa3aTh
NpaBUJIbHOE HalpaBiieHue noJiera, B 30-rpagyCHbIX NpH-
pameHusX. ITOT cneuuPUUeCcKuil TUI «IOJISIPHOTO MOJI-
yrHeHHoro kommnaca» (Peiltochterkompass) ucnonb3osain-
Csl Ha KPYTJIOM CyJIHE, KOTOPOE MOTJIO MOBEPHYTHCS MO Te-
pudepun Ha 360 rpagycoB — Brepea, OOKOM, Hazal U
T.0. — B 30-rpagycHbIx npupamieHusx. B To BpemMs, Kak
JpyTHe YCTPOMCTBA UCTIOIb30BAIUCH HA HEKOTOPHIX U3 MO-
CIIEZIHUX TUIIOB HEMEKUX «V» pakeTax («OpyKusi MECTH»
(«Vergetungswaffen»), necmnx 60MObI ¢ HEUTPOHHBIMH
00€eroJIoBKaMH U 3alyCKaeMBbIX MOJ BOJOH 0COOBIMU Ma-
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nenbkuMu cyOmapunamu Ilpoekra Jlagdepenn, koTopbie
OYKCHpOBAIUCH MOCIEAHUM «IJIEKTPO-Y-Kopadiem», uc-
MOJIb30BaHHBIM B KOHILIE BOIHBI U OTIMCAHHBIM MHOIO MOJI-
poOHo B kHure «Kocmuueckue npuiensibl u3 [lenraro-
Ha». JTa MOJBOJHAS paKeTHAasl CUCTeMa HaBeJeHus Obuia
.npoBepeHa B bantuu nokropom Opuctom IlTeitnxod-
dhom, ymepmum B Anamoropao, Hero-Mexuko, B 1990-x
rojax.

[Tocrie Moel MOKYNKH «IOJSPHOTO HOAYUHEHHOTO
komnaca» («Peiltochterkompass») arentsr ®BP y3nanu o
MOEM NPHOOPETEHUH U OCBEIOMIECHHOCTH O €r0 MpeaHa-
3HaueHuH. MTak, OHM JOMPOCHIIM ChIHA BJIaJeNblla KOM-
nanuu «Kopousb roposia TUIIHEro» M MbITAJIA €r0 OTHEM.
OH mokazajl UM KyNuyl Ha MOKYINKY Mal€HbKOH Ky4yu
yTuis y cirykamero Cannuu beiic, KOTOpbIi 00BIYHO TTPU-
HOCHJI YTUJIb C CEKpPETHOM 0a3wl eMy Ha mpomaxy. Ilo-
CKOJIBKY ATOT YEJIOBEK paboTall CiIy)alluM Ha Tou Oase,
OH MPHUCBOUJ Ky4y PacCCOPTUPOBAHHOIO YTHJIS U TpoAal
€e B IEJISIX JIMYHON HAKUBBI, HCIIONB3YS CIIOCO0 «IBOWHOMN
Oyxranrepun», 4ToObl 3aMecTu cieabl. OHAKO JIIOIU U3
OFBP ycranoBunu HaOmoaenne 3a CaHaueld U CXBaTHIN
€ro, Korjga oH cHoBa cBopoBaj. Ero oOBuHMIIN, TpU3HAIN
BUHOBHBIM, TIOCAJHJIH B TIOpbMY. OHH HE MOTIIU 3a0paTh y
MEHSl YCTPOWCTBO, MOTOMY UTO 51 OBLI «JOOPOCOBECTHBIM
HOKyTIaTeNeM», U TOBap ObUT 0()OPMIIEH KaK MeperoHHbIN
anmapar B HapylIeHHE MHTEPECOB HAIlMOHAIbHOU 0€30-
MACHOCTHU. Sl KynuJl MHEPLUUOHHYIO CUCTEMY HaBEICHUS
HAIMCTCKOM NeTaromieit Tapenku 1943 rona, mpomaHHyo
Canpaueit beiic B xkonue 1945 roma, B xone Omnepanuu
Ckpenka. Han neratomeit Tapenkoii paborano 6onee 116
yuenbix 1 15000 HemMenKnX BOEHHBIX U TEXHUYECKUX pa-
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OOTHHMKOB, MpuBe3eHHbIX B Hb10-Mexuko, B COOTBETCT-
BHH C CEKPETHOM «CJIENKOI», 3aKitoueHHo# 10 Onepanuu
Ckpenka 1no Joropopy o Kanutyiasiuud. Bo Bpems 3Toit
orepanuu 24 HEMEIKUX «AJIEeKTPOo-Y-Kopabiiein», OyKcupyst
noBoAHbIE oaAkH «Jladdepeniyy, Hecyle pakeThl ¢ Hel-
TPOHHBIMH OOET0JIOBKaMH, OJOKHUPOBAIN aMEPUKAHCKOE
BOCTOYHOE NOOEPEKbE U MPUHYIAUIH IPUHATH CEKPETHYIO
YCIIOBHYIO ciady Hemerkoro Tpersero Peiixa. O0 310ii cek-
pPETHOU caaye JOTOBOPUIIUCH MEXAYy COOOH Mpe3uaeHT
CHIA TpymsH u Hemenkuit agmupan Kapn enun o pa-
JINO, TIEPEroBOPhI MPOBOIMIINCH YEPE3 PA3BEIOYHBIN «dIIEK-
Tpo-Y-Kopabib», CTOSABIIMK Hemaneko oT Oepera Hero-
Jlxepcu, morpy)eHue KOToporo ObUIO MOKa3aHO B TEICBU-
3MOHHOW nporpamme B konie 1990-x rogo. B coorBerct-
BUU C YCJIOBHSIMH TallHOUM clauu KanuTaHbl BceX 24 «Y-Ko-
paliieit» CTosIM Ha KOpMeE C TOJIOKEHHBIMU Ha OOpT pyKa-
Mu. Coracyrouuiics ¢ 3TUM CLICHapUi NOATBEPKIAET, UTO
KanuTaH npukaszan J[pisu J[xoncy JIokkepy B3opBaTh Ooe-
BYIO pyOKy IIpH 3axBare Cy/Ha, NO-BUAMMOMY, B TO BpeM,
KOI/la KOMaH/1a nesa «l epMaHust MpeBbIIIE BCEroy.

OTHOCHUTENBHO BONPOCA, YTO 03HAYAET C HAYYHOH TOY-
KU 3pEHUS «I12», MOXKHO CKa3aTh, YTO MOJOOHBIH CHUMBOI
ncmoab3oBajcs Tecnoi, 4ToObl 0003HAYNTh «IIOTEHIHA-
JBD», «IUTACTHHBD) WM «OCHOBHOE ChIpbe». PHCYHOK, 1aH-
HBIA HUXe, nonydeH u3 nexkuui Tecnsl 1890-x Tog0B U
MIPUBEJICH T03)KE€ B YAaCTH ATOM KHUTH, MOCBAMICHHOW
«luHammyeckoit Teopun rpaButanumn» Tecnsl. IIpocto s
CMOT BOCCTaHOBHUTH €ro, MO0 MoanHHas Teopus Tecibl
HHKOTJIa HE M3/1aBajiack. Sl MOT TOJIBKO cOOpaTh YacTH TEO-
pHUU U3 Pa3HBIX BbICKa3bIBaHUU Tecibl, ClETaHHbIX HEO-
HOKPAaTHO OTHOCHUTENIBHO €T0 TEOPHH.
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ELECTROMAGNETIC ' H

A - D.C, Potential - Carriers exchange in Brush (segative corona) - Tubes of

Force enter d s which are attached firmly to ship’s structure
B - A.C. Potential - Carriers compressed - Tubes of Force exit blocked
€ - Tesla Bulbs polarize Tubes of Force - space rendered conductive
D - Trapped Tubes of Force Dissolved - Momentum imparted at 10° x fg
E ~ Compressed Carriers - Blocked Tubes - (positive A.C, corona)
F - Random Tubes of Force in free space

Ha sTom pucyHke Bbl MOXKET€ BUAETb, YTO €CTh He-
00JBIIOE MTPOTUBOPEYUE MEKIY BO3MOKHOM HEC)KUMae-
MOCTbBIO 3upa, mo yTBepkaAeHuo Tecibl, 1 04eBUIHBIM
cxkatheMm 3(gupa BHICOKOYACTOTHONW SMUCCHEN NepeMeH-
HOTO TOKa B atmocdepe, ynomuHaembiMu Tecnoit. Ilo-
CKOJIbKY BbI YBUJIUTE Ha PUCYHKE M OTPULATEIIBHYIO 3JIeK-
TPOCTATUYECKYIO «KHUCTh» 3ekTpoaa, u A.C. «xommpec-
CHIO» DJIEKTPOJa, HAaImpaBisomuX 3¢up B TpyOdax CUIIbI
nepeMeniaTbes OT OTPULATEIBHOTO JIEKTPOIa Yepe3 Mac-
Cy CyJIHa ¥ TOTJIOIATHCS MPOBOHUKAMU MOCIIEIHETO, Te-
penaBast AIEKTPOMAarHUTHBIA UMITYJIbC CYAHY, KaK cKa3aj
J.J. Tomcon. OcoOsle namnbl Teclibl HOMOTIN ObI dJIEK-
TPOJy CJ€Ba B CO3/IaHUU €T0 «HACTOSIIUX BO3IYIIHBIX Ka-
HATOB» TaK, 4TOOBI MPU COEAMHEHUU C MPOTHUBOMOJIONK-
HbIM A.C. 3J1eKTpOAdy cripaBa yCKOPUTh HOCUTENH d(upa
yepes Maccy CyJHa, MOTIOTUTh UX U MPOABUHYTH CY/IHO.
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Mmuorue u3 sxkcnepuMentoB Tecnbsl B Konopano 6bu1n
CBsI3aHBI C 3JeKTpudecTBOM. IlocTosiHHOE HanpsxKeHHe
J. K. B 0o1HOM KOHIIE CyJHa BO3JEHCTBYET Ha BHYTPEH-
HIOI0 MacCy CyAHa, «CHUHTE3UPYs» HUMIYJIbC, BBI3bIBAs
BpallaTeslbHOE JBMKEHHE dJEeKTpOoMarneTusma. Tem Bpe-
MEHEM BBICOKOYAaCTOTHOE HAINpsKEHUE B NPOTUBOIO-
JIO’)KHOM KOHIIE CyJHa CO3JacT MOJOXKUTEIbHBIN MOTEH-
ual, corjiacHo Teclie, 3aCTaBIAIONIMM CUIIOBBIC KaHAJbI
B IPYIOM KOHIIE€ pa3orHAThCs B Macce CyJHa U €ro COAep-
’KHUMOM U pacnacThcs B IPOBOJHUKAX, YTOOBI NEpenaTh
umnynbsc kopabdmto cornacuo [./l. Tomcony. CyaHo mo-
XKeT ObITh YCKOPEHO MW MOBEPHYTO HACTONIBKO OBICTpO,
YTO OOBIYHBIM YETIOBEK BHYTPH MOXKET NOTHOHYTh. YUu-
TBIBast 3TO, TEXHOJOTHUS JOJKHA paboTaTh TakK, YTOOBI Ka-
XKABIA aTOM CyJHa OblT yCKOPEH C TOH e caMOil CUIIOH, B
TOM € CaMOM HaIIpaBJICHHUH, B TO XK€ cCaMO€ BpeMs TaK,
YTOOBI MACCAXUP HE HUCIBITA] HUKAKOW Ype3MepHOH Ha-
rpy3ku. B I'epmanum Bo BpeMsi BOWHBI OBIJIO TPOBEICHO
UCCJeA0BaHNe, KOTOPOe 0OHAPYKHUIIO, YTO MUJIOT B MOJIO-
KEHUU JIe)Ka MOT IIPOTUBOCTOSITH CUJIE B IIECTh pa3 00Jib-
mIel, 4eM MWIOT B HOPMAJIBHON CUASYEN 1O3€, HO 3TO HE
MOTJIO OOBSICHUTH KPYThl€ TOBOPOTHI Cy/IHA, KOTOPHIE 5
3acBHIIETENHLCTBOBAN B 1953 romy.

HU3KO- 1 BbICOKOYACTOTHbIE
INEKTPOMATHUTHbBIE BO/IHbI U
BECMNPOBOAHAA NMEPEAAHA 3HEPT MW TEC/Ibl

HuzkogacToTHBIE QJICKTPOMArHuTHBIC BOJIIbI
MOTYT IIPOXOAUTH 4€PE3 TBECPAbIC TCJIa U UMETb TCHACH-
U0 «O0XBAaTbIBATh 3€MJIIO», B TO BpEMA KaK BbICOKOYaAC-
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TOTHBIE BOJIHBI C TPYAOM MPOXOASAT Yepe3 TBepble Tela,
BBI3bIBAS «OP(HEKT KOXKHU» HAa HUX, U HE «OXBATHIBAIOT
3eMJIIO», a CKOpee MUMEIOT TeHICHIIMIO JBUTAThCS TI0 TO-
BEPXHOCTH, AAJEKO OT 3€MJHM IO MNPSAMBIM JUHHAM.
B cBoux skcnepumentax B Komnopago-Copunrce Tecna
ObLT TIEPBHIM YEJIOBEKOM, KOTOPBIA MCCIIEIOBAJ BOJHBI
BBICOKOT'O HANIPSIKEHHUSI BBICOKOM M HU3KOM 4acTOTHI U UX
B3auMoJjielicTBre ¢ 3emiell, aTMocdepoii U TBEpIbIMU TE-
JaMH. DTH SKCIEPUMEHTHI ObLIM HACTOJILKO MacuiTad-
HBIMH, YTO B TEKYIIMX HAy4YHBIX )KypHaJIaX O HUX ObLIO
CKa3aHO HEMHOI'0 MJIM COBCEM HUYEro, MOTOMY YTO OHH
MPOU3BENIN HA JAPYTUX YUYEHBIX OIIeTOMISIIONINI 3 ek,
napaju30BaB MX CBOCH HEMOCTUKUMOCTBIO.

Bb110 cKa3aHO, 4YTO OCHOBHOE pa3IMune MEXKIY BOJ-
Hamu ['eHpuxa I'epua m mpomonsHBIMEH BOJHaMH Tec-
JBI — TO, YTO BOJHBI Tecibl ObUIN (PAKTUYECKHU AIIEKTPO-
CTATUYECKUMH KOMIIPECCHOHHBIMHU BOJHAMHU B 3dupe.
Huskasg yactora mpoJoJIbHBIX BOJH TAaKXKE MO3BOJSAET
MPOEKTHUPOBATH CHJIBHBIE 3JIEKTPOMArHUTHBIE MMITYJIbChI
B ONPEACIECHHYI0, JaJIbHIOK TOUYKY, IOCBLIAsl BOJIHY IO
OPOBOJHUKY WJIM TMOJSIPU30BAHHOMY aTMOC(PEpHOMY
«1ydy HOocHuTe sy Y.B. mim momoOHON BRICOKOYACTOTHOM
paauanuu. J{mMHHAsA BOJIHA BBICOKOI'O HAIPS)KEHUS, He-
comas K JajJbHEHl TOYKE JIydOM HOCHUTEJNS, MOXKET, B
CBOIO OuYe€pe/ib, HECTU JOTOJTHUTEIbHBIE O0Iee BHICOKO-
YaCTOTHBIE BOJIHBI, HAJIOKEHHBIE HAa HEE, IOCTABIIATD BbI-
COKOYACTOTHYIO SHEPIUIO B CUJIIBHBIX JJIMHHOBOJHOBBIX
BbIOpOCax. DTO, BUIUMO, CTAJI0 OCHOBAHUEM IS U30-
Oopetenust Tecioil «mepegadyn IEKTPUIECKON IHEPTUH
0€e3 MPOBOIOBY, TAK Ke KaK €ro «3HEPreTUIECKOro JIyda
U «yHUYTOXKAIOWIETO JIy4ya», IMOCKOJBKY OJHA U Ta ke
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CHUCTEMa MOKET MCIO0JIb30BAThCA JIJIsl BCceX Tpex. MaHu-
IyJISIUS TUMU BOJHOBBIMHM XapaKTEpUCTHUKAMU Hepas-
PBIBHO CBSi3aHa C 3JEKTPUYECTBOM. IDTU H300peTEHUS
Tecipl, HECOMHEHHO, CTUMYyIHpoBaIH B XIX Beke uccie-
noBaHus «dpupa GUsnkaMu» U ero cobcTBeHHOE OJIeCTs-
1iee NpO3peHue, MPU OTKPBHITUN BPAIIAIOIIEr0CS MATHUT-
Horo noJig B bynanewre, 8 Benrpuu, B 1882 romy. 910
OTKPBITHE BPAIAIOLIETOCS] MATHUTHOTO TOJIS OBLIO CBSI-
3aHO C €ro M300peTeHHEeM 3JIEKTPUUECTBA, MOCKOJIBKY
Tecna moHsu, YTO BpallaTesibHas CHUJIAa MAarHUTHBIX I0-
JeH, CBSI3aHHBIX C BPAILAIOIMMUCS «CHJIOBBIMH KaHaja-
MI», — (DEHOMEH eCTEeCTBEHHOTO NMPOUCXOKACHHUS, OU-
canubpiii @apaneem, MakcseiioM, oboumu Tomconamu
U PSIOM JIDYTHX YYEHBIX, U3BECTHBIX Tecine, u Oyner uc-
MOJIb30BAaThCA AJIA TMEpPEIBUKEHUS CyJHa uyepe3 Mpo-
ctpanctBo. Kananbr o6cyxaamuce B 1881 romy B AHTimm
ToMCOHOM, Y KOTOPOTO HE OBILIIO TEXHOJOTHUH TI0 UCIIOJIb-
30BAHMIO KaHAJIOB Ul NPOABIKEHHS cyaHa. OH HUKOrJa
HE YyIOMHMHAJI UX B 3TOM KadyecTBe, Moka Teciia He Hayam
NPUMEHATh OTKPBITHS B JKCIEPUMEHTAaX CO CBOUMU
IPEINOoaraéMbIMHU AJIEKTPOABUTATEIbHBIMU KOPAOIIAMH.
Tonbko B 1891 romy ToMcOH 3aTpoHYJ ATy TEMy Ha CBOEH
neknuu B KomymOuiickoM koiepke ropoja HI:IO-PIOpK.
Tecna oOHapy>XuJI, YTO MPH MCIOJIB30BAHMN HU3KOYAC-
TOTHOTO JIy4€BOI'0 UMIYJIbCA B YETBEPTh JJIMHBI BOJIHBI,
KOTOPBI OH MOT BBI3BAaTh, U3BEPIKEHUE OOJBIIOTO IJIEK-
TPOMArHUTHOTO UMITYJIbCa MOKET, HECsl HAMHOTO Oolee
BBICOKYIO0 BO30YKIAIOIIYIO BOJHY, BO30yauTh atMochep-
HBI€ ra3bl B 30HE, B3PHIBYATO PACIIPOCTPAHUTH UX, COMPO-
BOJKZasi OTPOMHBIM B3PBIBOM U TOTJIONMEHUEM OOJIBIIOTO
KOJIMYECTBA TEIlJIa B 30HE, BbI3bIBAas 3TUM HEMEIJIEHHOE
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3aMoOpa)XuBaHue. JTOT MpoLecC co3aan Obl UCXOIHYIO
B3PBIBHYIO YJIAPHYIO BOJIHY, COIPOBOKIAEMYIO HUMILIO-
3UBHOM (B3pBIBHOM) OTpa)X€HHOW BOJIHOW, MOAOOHOMN
sa1epHOMY B3pbIBY. Hanpumep, npu ucrnonb3oBaHuu BOJI-
HBl HU3KOM 4acTOTHhI, Kak roBopsT, 50 UMIyIbCOB B Ce-
KyHAy, nnuaoi 3100 Muib, HapaBIEeHHOW Ty4OM HOCH-
TeJsl, UMITYJIC MOT ObI M3JTUTHCS B BOJIHE JJIMHOW B OJHY
4eTBepTh — 775 MWJIb, U3MEHEHHOW CKOPOCTHBIM KO3 (-
turuentom 1o 751 munu. HamoxxenueM 4acToTsl BO30Y-
KACHUS, 10 yTBEpkKAeHUI0, 50 Merarepi Uik 0KOJO TOro,
aTMoc(epHbie Tra3bl MOTJIU ObITH BO30YXKIEHBI, YTOOBI
BBI3BaTh «3aMOPAKUBAKOLIUN B3PBIB (MMILJIO3HIO)», IO-
rIIOMAIUHI Term1o. 3MeHsis [UIMHY BOJHBI U HampaBlie-
HHUE PacHpOCTpaHEHHUS, Pe3yJIbTaThl MOKHO OBLIO MOJY-
YUTHh B JIOO0OH TOYKe 3eMiId. MoHu3anmuoHHAsg JIaMIia
Tecnbl, ocHOBHas Ml «iydei» Tecnbl, mpeaAcTaBiseT co-
00l TBep/IOe aTIOMUHUEBOE MOJyIIapHe, 3aKII0YCHHOE B
BaKyyMHYIO CTEKJISIHHYIO 000JI0UKY, BO30Y>KIECHHYIO BBI-
cokuM HanpsibkeHueM Jl. K., pacnonoxeHHOro B LEHTpe
koH1a noxychepsl. [lonspru3oBaHHBIN JIyd UCITYCKASTCS
NePHEHUKYISIPHO K IJIOCKOMY JUIIEBOMY LIEHTpY. Yac-
TOTa oIpezesieHa HanpskeHueM. Jlyd nona noaspusyer,
KOHLEHTPHUPYET U HANpPABISAET AJIMHHYIO BOJHY, YCHIICH-
HYI0 «0c000ii KaTymkoi (crupanbio)» Tecisl, B TUCTaH-
HUOHHYIO LeNib. JTa yCHIIEHHAst 60jee BBICOKOYACTOTHAs
BOJIHA, HAJOKEHHAs Ha Hee, «OKPYXHUT» HAMEUYEHHYIO
IJI0LIaAb BOJTHOW JUIMHOM B OJHY YeTBEPTh, (PaKTUUECKU
MHOTOKpPAaTHO HakKpoeT ee. BHe naMmmebl, B HEMOCPEACT-
BEHHON OJM30CTH K JIydy, NE€PEMEHHbIH TOK BBICOKOIO
HaIpsKeHUs («BOJHA MOIIHOCTH») HU3KOW YacTOTHI HC-
MyCKAaeTCs KOJBLEBBIM 3JIEKTPOJOM. DTOT TOK HaIpaB-
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JIEH MO MYTH, CO3JaHHOMY JIy4oM, 4epe3 aTMochepHblii
CJIOM, MPOBOASAIIUN 3JIEKTPUUECTBO, U CIIPOEKTUPOBAH
Ha yJaJICHHYIO eJb, KyJa MUK BOJHBI JJIMHON B OAHY
YEeTBEPTh JOCTABIISET €0 Ha «MAaKCUMYMeE» CaMoro 0OJib-
LIOT0 HaNpPSIKEHUS.

Cubupckuii B3pbiB 30 utons 1908 roxa B Tynrycke,
BO3MOXKHO, OBUI OIACHBIM SKCIEPUMEHTOM HIIU Pe3yIib-
TaToM HEOPEXKHOTO OOpalleHHus] ¢ TUTAHTCKUM OCITUJIIIS-
topom Tecnel Bapnenknudd. M, Bo3MOXKHO, B 3TOM
KpbUIaCh MPUYMHA IPEKpallleHus MpoeKTa. B KoHle KoH-
0B OanrHs Obla JeMoHTHpoBaHa B 1917 romxy. HyxHo
MOAYEPKHYTh, YTO STOT METO/ BKIIIOUMI a0COPOIIHIO TET-
JIOBOM SHEPTHH «H3 OKPYXKAIOMICH Cpeab». DTO ObLIO erie
OHUM OOJIBIIMM OTKPBITUEM TIOJIyYEHHUS TEII0BOMI
sHepruu. Meroa Tecibl «OTKpBIT» aTMOChEpy ISl TON
BO3MOKHOCTH B COOTBETCTBHUU C T€M, UYTO OH CKa3all O
SIAEPHON JHEPTHU, UCXOMAIIEH «U3 OKPYXKAIOIIENH Cpe-
ne». U, BO3BMOXHO, UMEHHO 3TO uMen B BUAY JIumann
AHZIepCOH, KOTAa MPOU3HOCWII HAArpOOHYIO pedb Ha Io-
xoponax Tecnbl B 1943 roay, xBans ciocoOHOCTh Tecibl
«BBIIENATH TEIUIO U3 Pa3pekKEeHHOIr0 Bo3ayxay. TyHryc-
CKO€ COOBITHE, BO3MOXKHO, TaKXe CTal0 MPUUYMHOUN
«OYeHb COOJIA3HUTENBHOTO MPEJIOKEHUA», CACTAHHOTO
Tecne B.M. JleHHHBIM, YIOMSIHYTOIO PETPOCIEKTUBHO B
nucbMe 29 Hos6ps 1934 roxa ot Tecawt [I.C. Moprany-
miaamemy (mukpodumisMm, bubnuorexka Konrpecca).
[Mpennoxenue JlennHa, ckopee Bcero, ObLIO CACIAHO Me-
xny 1917 u 1934 rogamu u ObLIO HEYJIAYHO YIIOMSIHYTO
Tecmolt npu monsITke noMyunTh Moprana. Ha «rydeBoe,
U3 YacTUL» opyxkue Teciapl HaMEKHYIW Ha CleAyrollei
WUTIOCTPALMH.
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Ha oroif mumoctpauuu u3 crathud B «Hplo-Mopk raiime» 3a
11 urons 1934 roga mokaszaHBl HECKOJBKO CIELMAIbHBIX KaTyIIEK
Tecnbl U3 LENbHOrO ANIOMUHHUA, KOTOpHIE, Kak yTBepxkaan B 1940
roxy cam Tecna, 6obile He HYXKIAINUCh B HANM4uUK Bakyyma. Mzmy-
YyeHHEe OT KaTylleK, II0JIlyYeHHOE IIOCPEACTBOM CIHpaleBUAHBIX
3JIEKTPOJOB, PACIOJ0KEHHBIX BOJM3M KaXAOH KaTyLIKH, oOecredyu-
BAJIOCh TOKOM OT crupaei.

OTKPBITHA TEJIECWIbI TECJIbI

OTkpbiTUA Tenecuibl Teciabl, COBEpPIICHHBIE C
1900 mo 1940 rop, 3aK/IH04YaanuCh B «HOBOM» CIIOCOOE CO3-
JaHUA JTy4dei B aTMOC(EpHOM BO3AyXe 03 BaKyyma, «HO-
BOM» ITyTH MOJIYYEHHS «OU€Hb OOJBIION AIEKTPUUECKOM
CUJIB», «HOBOM» CIIOCO0€ «yBEIMYEHUS» CUJIBl U «HO-
BOM» CPEJICTBE — AJIEKTPUUECTBE® DTH YEThIPE «HOBBIX)»
OTKPBITHSI, KOTOPbIE MOTJM HNPUMEHSTHCS BCE BMECTE,

* Vunvam JI. Jlopenc, «Hpro-Hopx taiime», 22 centsabps 1940 r.,
Ne 11, ctp. 7.
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ObUTM (PAKTUYECKH COCIMHEHUEM U PAa3IUYHBIM MPHIIO-
KEHUEM YyCTPOUCTB Tecbl, yke MPOIIEAIINX UCIIBITAHUS
[0 OTJEJIBHOCTH B 3KcniepuMeHnTax B Konopano-CrnpuHnrce
wim mozxe B Heto-Mopke nin B Bapaenkmudde. 3a uc-
KJIFOUEHHEM TOT0, YTO K 1912 rogy oH y»e ucnbiTal 3jeK-
TPUUECKYI0 PEAKTHUBHYIO PAaKeTy, NPUBOJUMYIO B JEHCT-
BUE 3JIEKTPOSHEPIUeH, CIPOELUPOBAHHON JTy4YOM, U IIPO-
TECTUPOBAJ MaJbli, OMHOMECTHBIN 3JIEKTPUYECKUN MPO-
TOTHII JIETAIONIEN Tapenku. B mocieaHemM oH, OUYEBHU/IHO,
MYTEIIECTBOBAI U3 CBOEr0 TOCTUHUYHOI'O OKHA HOYBIO IO
Hpio-Mopky B JKCHEpHMEHTANbHBIX HCHBITATEIbHBIX
pelicax. DTOT MPOTOTHUII CIYXKWJ IKCIEPUMEHTAIbHOU
6a30# 11 HaMHOTO OoJiblIero u 0oJsiee 3HAYUTEIbHOTO
KOMIUIEKTa KOCMHUYECKUX KOpaliel, cipoeKTHPOBAHHO-
ro Teciioii 1 HEOTHOKPATHO 3a0PaKOBAHHOT'O MPABUTEIb-
ctBoM CIIIA, BeposiTHO, MOTOMY, YTO OHU cUUTAIX Tecmy
HSKCUEHTPUYHBIM YyJaKOM. B 0JHOM TONKOBaHUU Tele-
BU3UOHHBIE OTKPBITUA Tecibl, 04EBUIHO, UCIIOJIb30BAIN
TEXHOJIOTHIO «IOJIa4M JIy4yay, CIIOCOOHYIO YIEPKUBATh U
OJIOKMPOBATh MHOTHE TOHHBI MOJIEKYJI BO3/1yXa, KOTOpPbIE
«O4YeHb 0OJIbINAs HJIEKTPUUYECKasi CUIa» MOIJIa UCIOIb30-
BaTh, YTOOBI MEPEMECTUTH CYJHO BBEPX WIH Brepen 0e3
BO3/yILITHOTO WJIM MHEPLIMOHHOTO conmpoTuBieHus. [laxe
HAIMCTHI OBIIM HACTPOCHBI CKENTUYECKHU, HE BEPUIIH, YTO
TEXHOJIOTHS 3JeKTpoABUrarenst Tecibl cMoxkeT paboTars,
noka Bepuep ¢on bpayH He mpoBepHs KOHIETIIHIO B
Jloc-Anamoce B 1936—1937 rogax u He mosy4usi OKOHYa-
TenpHOE on00peHue ['mrnepa. Bosbmioir KoHWYECKHUi
KapKac KaTyIIKH, KOTOPbIH 5 BUJEN TaM, B CTapoM amba-
pe, B BBICOTY ObUI MPHUOIU3UTEIBHO AeCATh (PyTOB, HE-
CKOJIbKO ()yTOB B IIMPHUHY HABEPXY M MPUOIUZUTEIBHO
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necatu ¢GyToB B OCHOBaHUHU. Sl MOT BUJAETH, T1ie ObLIT TS-
YEJbIi yJaJeHHbIN IPOBOJ — OCTaJICS ClIe]l Ha JOCKaX,
U3 KOTOPBIX OblIa caenana ¢popma. [loutn HemeieHHO
nocyie Bo3BpauieHuss ¢on bpayna B ['epmanuto mocie
1937 rona ObLTO HAYATO CTPOUTEITLCTBO OOJBIINX «CUTAPO-
00pa3HBIX» CY/I0B, C MCIIOJIb30BAHUEM CHAyasa *KeJle3HbIX
MPOYHBIX KOPITYCOB MOABOAHBIX JIOJIOK, KOTOpPbIE YK€ OblI-
JI1 OCHAUIEHbl T€PMETUYHON MOPCKOW CUCTEMOM, HeCy-
el AU3eb-TeHepaTophl ISl UCII0JIb30BaHUs B aTMOche-
pe, ¥ BO3MOXKHO, paboTalole Ha TeJIMH «aTOMHbBIE» T'eHe-
paTopsl, 0 KOTOpbIX s cablwiai B 1947 rony. C orpomHoO#i
Pa3HOCTHIO MEXKTY CIa0bIM B3aMMOJICHCTBHEM IPaBUTALIUN
U HAMHOTO 0oJiee CHIIBHBIM B3aUMOJIEUCTBHEM 3JIEKTPO-
MarHeTu3Ma «BeC He BaK€H», cKazan Tecina.

Tax kak Tecna 1eMCTBUTENBHO NOJIyYasl IpUIJIalie-
Hus u3 Poccun 10 TOro BpeMeHu, s pacCMOTPEN BO3MOXK-
HOCTb €ro coTpyaHudecTtBa ¢ ¢on bpayHom B skcnepu-
MeHTax Jloc-Anamoca, dyepe3 HEKOTOpbIe U3 TpeX He-
UJeHTU(GUIMPOBAHHBIX JabopaTopuit. OH cKa3ai, 4uTo
paboTal ¢ TeMHU, KTO UMEET OUE€Hb PEaIbHYIO MEePCIEKTU-
By. B 2008 rony st Haiien qokazaresbCTBo, YTo Tecina nei-
cTBUTeNbHO ObT B Hhto-Mexuko B 1936 rony, u odeHb
BEPOATHO, YTO 3TO ObLI IeicTBUTENbHO OH. K TOMy *e
YTO OH €IlI€ MOT JeJIaTh TaM B TO BpeMs. B nouckax npen-
M0JIaraéMoro HallMCTCKOTO HIMHUOHA HAXOJUM TOT0, KTO
MOJIJI0 BTEpCS B JoBepue U OJIu30CcTh K Tecne u OblT 1mo3-
K€ OCYKJIEH U 3aKJII0YEH B TIOPbMY 3a IUMHOHCKYIO Aesi-
TEJIIbHOCTh B AMEpUKE, HO TOUHAsd XapaKTEPUCTHUKA €ro
JelCTBUHM, KpOME pacnpoCTpaHEeHUs] HALIMCTCKOM mpora-
raH/ibl, HUKOI/1a He ObljIa yKa3aHa B JOKYMEHTax ImyOand-
HOro xapakrepa. [lo MHEHHIO aBTOpa, TEXHOJIOTUH, IIPO-
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nanable Tecnoit repManckomy aamupany Anbdpeny hoH
Tupnuny B 1914 roagy, mocie oTkaza aMEpPUKaHCKOTO
NpaBUTENbCTBA OT MNPUOOPETEHUS 3TOW TEXHOJOTHH,
BKJIFOYAJIM TEXHOJOTHUIO 3JIEKTPUUYECKOTO JIETATEIbHOTO
anmapata Tecnbl. CBs3b Tecnsl ¢ ['eoprom CunbBecTpom
Bupexkom Oblia caMbIM BEpOSITHBIM OOBSICHEHHEM TOTO,
KakK 3JIEKTpUYECKHE OTKPBITUA Teciapl mepBOHaYaIbHO
MOMaau B HAIUCTCKUM MPOEKT «112». DaKTUYECKU JOBO-
eHHble aBaHTIOpbl (oH bpayna B Hpro-Mexuko Oblin
BIIOCJIEZICTBHH CKPBITHI OT OOIIECTBEHHOCTHU MOA Ipudom
CEKPETHOW NMPaBUTEIbCTBEHHOUN TallHbI, KOTOPYIO HEIb3s
OOBSICHUTH WHAYE, KaK TOJBKO B CBSI3U C HAIUCTCKUM
MPOEKTOM JieTaolel Tapenku. Hapsay ¢ npuobpeTeHu-
em mouM npyrom Ilutepom ®@oH JlpeccepeM pakeTHBIX
JIBUTaTeNIe — MPOEKT CTAHOBUTCA 3aBEPILIECHHBIM. S ObL1
JIMYHBIM JPYrOM aMEPUKAHCKOT'O YUYEHOIO MO PaKETHBIM
yctanoBkam Ilutepa ¢on Jpeccepa, KOTOpHIil ObLT BO3-
MyIeH TeM, 4yTo 1okTop Pobept ['onnapa no BoitHbI pa-
6otan ¢ Bepuepom pon bpayHoM, KOTOpBI MpUCYTCTBO-
Bas B Hpto-Mexuko HaunHas ¢ 30-x rogoB. CeKpeTHbIE
neiictBus B Jloc-Amamoce OCTaBMJIM HEMHOIO CIIEIOB,
HEOOXOIUMBIX JIJISl paccie0BaHus, U 1 00ecreuyeHus
0€30MacHOCTH HET HYX bl CKPBIBaTh T€ COOBITUS, €CIU
«paKETHBI POEKT» ObUT eAMHCTBEHHBIM 1711 poH bpay-
Ha B 10BOe€HHOU Amepuke. Ero yxe Ha3Hauuiu, Kak pa3
JI0 €ro moe3Ku B AMEpHUKY, pyKOBOJUTEIEM HCCIEA0Ba-
Hus Ha [leHeMioHZe U pa3pabOTKuM HAMOHAIBHOU He-
Menkoi pakersl. On 6bu1 ipousBeneH ['urnepom u I'en-
puxoM ['mmmiepom B 3Banue obepmtypbanadropepa CC
U TIOJIYYHUJ «OTIYCK» OT ['utiepa nsisg AeI0BOM MOE3KU B
Awmepuky. Bunnm Jleil, HacTosMIl pakeTHBI TeHUH
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I'epmanuu u HactaBHUK (oH bpayHna, Obul IEpBBIM yue-
HBIM, IIPUTJIALIEHHBIM B AMEpUKY aMepUKaHCKUM Paker-
HbIM 00mecTBOM B 1934 rony. B 1937 rony Bumnm Jlei
KW B Mocenke ['puHBUY, B HL}O-IZOpK-CHTH, amnapra-
MeHTtax ®@nopenuuu, rae xui u [lutep don Jpeccep.
B ToMm ke rony oH mojan JOKYMEHTHI Ha MOJTy4YeHHE ame-
PUKAHCKOTO TPaXkJIaHCTBA U KEHUJICS Ha PyCCKOH Oale-
pune Onbre ®unaman. Takum oOpaszom, ¢poH bpayna
npuriiacuiu Ha onycresuee Mmecto Buu Jles. S nmogos-
peBaro, 4To 1esb Bcel pekinamel GpoH bpayna mocne He-
yaaun Jless — UCKIIOUNTH MOJOO0HYI0 OMIUOKY ¢ (oH
BpayHom, 4TOOBI OH HE CTal aMEpPUKAHCKUM T'PaKIaHH-
HOM.

Kak BumHO M3 apxuBHBIX noKymMeHTOB*, IluTep don
Hpeccep ObL1 pakTHUECKH U300peTaTeneM nepBoro padbo-
Yero pakeTHOTO JBUTaTessi, CHA0)KEeHHOTO TOIJIMBHOU
KUJIKOCTBIO, «aJanTupoBaHHOrO» ['of1ap oM U nepenan-
Horo Bepuepy ¢on bpayHy, ncnonp30BaBimiero ero.

Ha cBoem V-2c. ITutep ObLT coyupenuTenemM amepu-
KaHCKOro PakeTHoro o0iecTBa U ObLT PEJAKTOPOM €TO
u3nanust — ActponaBtuku. Ho xorna cramy moakimovarh
BOCHHBIX K HccaenoBanuo B Meckanepo, Ilutep ymen,
MOCKOJIbKY ObLT manuucToM, u B35l Bummm Jles ¢ co-
0oli, Tak B kadyecTBe 3aMeHbl B 1936 roay mpumen Gpou
bpayn u3 Tpetwsero Peiixa. Onna u3 Hambosee gokasa-
TEJbHBIX YJIUK HEMpPEIHAMEPEHHOCTH HEBEPHOTO TOJKO-
BaHMsI OTKpHITHIA Tecibl, 0cOOeHHO mociie cMepTh Tecib
B siHBape 1943 ronma, xorjaa Bce JOKYMEHTHI Tecibl U ar-

* T'ocynapctBenHble apxuBbl Hbio-Mexuko, UcTopuueckuii pas-
nen, Komnexknus IIurepa ¢pon [dpeccepa.
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napatsl nonanu B pyku OBP, sBnserca oueBUAHOE 3HA-
YEeHHE Ha3BaHUS €r0 CUCTEMBI — TEJIECUIIA, O3HAYAIOILEH:
«cwiia Ha paccTossHUM». Ee Hajo BUJETh B KOHTEKCTE Ye-
ThIpEX MEPEUNCIEHHBIX YaCTEH CUCTEMBI, UCIOIb3YyEMBIX
BMECTE, OYEBH/IHO, IPUMEHUTEIBHO K IBUTATEIIO JIETAIO-
nieit Tapenku. [locie Toro xak s pacKpbell 0OMaH u KOp-
PEKTHO mepeBen BbicKasbiBaHue B 1993 roay, s moMKeH
OBLT TIepeIaTh €€ CEeKPETHBIM ClTy’k0amM. DTo ObLIO HEOO-
XO/IUMO JJISl TOTO, YTOOBI CKPBITH CBSI3b MEXKIY JEeTaIOMIeH
TapeIKON W €IUHCTBEHHBIM YEIOBEKOM, KOTOPBIH, BO3-
MOJKHO, N300pe ee U KOro 00IEeCTBEHHOCTh TOTOBA MPH-
HATH KaK U300peTaTess, 3acily>KUBAIOIIEro JOBEpHUs, —
Jla’ke MPU TOM, YTO Y HEro, Kak aMepuKaHIa, HUKOTJa He
ObLTO 3aKOHHOM BO3MOXHOCTH MPEICTABICHUS €r0 CamMo-
ro OOJIBIIOTO OTKPBITUS MUPY M3-32 OTCYTCTBHS BO3MOXK-
HOCTH MOCTPOUTH PabOvyI0 MOJAEH TOCTaATOYHO MOIIHO-
T'0 HanpsDKEHUsI, 9TOOBI MOpa3uTh Hac. M HeMenkuit mpo-
€KT «I2» Jajl €My 3Ty BO3MOXHOCTb IIOCJIE TOro, Kak
aMEpPHUKAaHCKOE MPABUTENILCTBO, 110 CyTH, HAIJIEBAJIO HA
Hero. [Ipuamna, mo xoTopoit y Tecnsl HUKOTAa HE OBLIO
MoA00HOW BO3MOXHOCTH, — CEKPETHBIA «IapJaMeHT-
CKHUI 3aKOH O JIMIIEHUH I'PAKIAHCKMX M UMYLIECTBEH-
HBIX [PaB 3a FOCYJapCTBEHHYIO MU3MEHY», HAJIO0KEHHBIN
Ha HEero aJlYHBIMH MOHOIIOJIMCTaMHU, KOTOpPbIe OOSINCH U
Bce eme 00sTcs cBOOOABI TEXHOJOTHI M UCTUHHO CBO-
00HOTO PBIHKA HJICH, TOBAPOB U oOCITy)kuBaHus. Tecia
ObLT mapuei, 1 HUKTO C JEHbIaMH U BJIACTHIO HE MOT I10-
MOYb eMy B AMepUKe.



Mnaea Il

UCCNEAOBAHUE NPUPOAbLI SOUPA

Y UCTOKOB

*‘ B 1997 rogy, mocie MHOTUX JIET UCCIEI0BAHUS U
Pa3MBILIIJIEHUH OTHOCUTENIBHO KayecTB 3¢upa, S peruI
YBUIETH TO, YTO Apyrue (HaKkTHUECKH yTBEPKIAIH, IMepe]
3aBEPIIEHHEM ITON KHUTH. HacTpi0 MaTepuana, J0CTYyII-
HOT'O A1 MeHA, Obuta nHGOpMaus U3 BTOPHIX PYK —
KTO-TO CKa3aj OJHO, KTO-TO coobmun apyroe. S xoren
OTPEAETUTh, OBLIN U 3TH «IOBTOPEHHBIE BBIPAKECHUS
TOYHBI, U B IPOTUBHOM ciIy4ae HailTh BepHbie. C HEKOTO-
PBIMU 3aTPYAHEHUAMH 51 oOpaTHiiCcs K KOIUH Kjaccude-
CKOTO MpPOU3BEACHUS «XPOHOJOrMU Teopuil sadupa u
3JIEKTPUYECTBa» c3pa DAMYHIa YHUTTeKepa (HCIpaBiieH-
HOE W pacurmpenHoe Bropoe uzganue 1951 roga, Tom 1 u
2). IlepBoe nzmanue 1910 roma 6vLIO, BEPOSTHO, CAMOU
WCUYEPIBIBAIOLIEH KHUTOU, KOrAa-mn6o onyOInKOBaHHON
no teopuu 3¢upa. [lockonbky ona nossuiace B 1910 ro-
ny, B Hell HeT Teopuu 3dupa Tecnsl. [lepBoe m3ganue
opuT0 HaneudaTtano B llloTnamauu mon Ha3BaHUEM «XpoO-
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HOJIOTHS Teopuii 3pupa u IEKTpUIECTBA, CO BpeMeH Jle-
KapTa 10 KOHLa AeBATHAALIATOTO Beka». Bropoe uznanue
BKJIFOYMJIO «HOBBIA MaTEpHA», CBA3aHHBIM ¢ KBAHTOBOU
mexanukoi. Kimaccuueckas Teopus Obi1a B Tome 1, B TO
BpeMs Kak 2-i u 3-il ToMa 1al0T Hayajia TEOPUH OTHOCHU-
TEJIbHOCTHU U KBaHTOBOM Teopuu 10 1926 roga. Hu nepsoe
m3aanue 1910 roxa, vu ucnpasnenHoe uzaanue 1951 ro-
Ja BooOIIe He ynoMHHaIH Tecity, HO XpOHOJIOTHYecKas
MOCJIEA0BATEIBHOCTD JJIEKTPUUYECKUX HCCIEIOBAHUI
OKa3ajach «IPOHU3aHa» UM 0e3 TOro HampaBJICHHs, K KO-
TOPOMY y4eHbIe (PaKTHUECKU CTPEMUIINCH B ONIPE/ICICHU-
SIX AJEKTPUYECTBA, OBIBILIETO MX OUYEBHIHOM LIETBIO U Te-
Moi. XoTs matepuanbl o padore Tecibl TPOMYIIECHBI,
€CTh IIeHHas, CBA3aHHas ¢ Hell nHpopmanus. B cBoem
MPEINCIOBUM YHUTTEKEP 3asBUJI, UTO KOCMOC HE CUUTAIOT
«ITyCTOTOW», 32 UCKIIFOUEHUEM €ro CBOMCTBA pacnpocTpa-
HATb JICKTPOMAarHUTHbIE BOJIHBI. Pa3BuTHE KBaHTOBOM
AJEKTPOJUHAMHUKH OTCHUIAET K BaKyymMy C HOBBIM CO-
CTOSIHHEM, KaK MOJOKEHHUIO «HYJIEBOW TOYKMW» Kojeba-
HUM 3JIEKTPOMATrHUTHBIX MOJIEH U «HYJIEBOW TOUKH» H3-
MEHEHHMH 3JIEKTPUYECKOI0 3apsiaa U IIEKTPUUYECKOIO
TOKa, a TaKXKe MOJISIpU3aLUHU, MOATBEPKAAIOIIEH UK
TPUYECKYIO IPOHUIIAEMOCTh BaKyyMa, KOTOPBIA HE €IMH
(TO ecTb COAECPKUT IHEPIrHUI0). ITO MOAPa3yMeBaeT 3Ha-
HUE OCHOBHBIX COJHEYHBIX Jiydyel Tecnbl, HO KBaHTOBas
TEOpHs, MO CYLIECTBY, UCKIIOUAET BO3MOKHOCTh «HYJIE-
BOM TOUKM» (IyKTyaluii, TaK KaK BCe TaKHe BOJIHBI BCeE-
r7la CYUUTAIOTCS 00JaAal0NMMU TTOJIOBUHON «KBAaHTa», U
9TO — BHYTPEHHEE NPOTUBOPEUYUE TEOPUHU. YUTTEKEP
CKasaJl, 4To IMpejrnoiaraemMasi HeyJaya CTOpPOHHUKOB T€O-
puu 3dupa mo HaOIIOCHHUIO 3a IBI)KEHUEM 3eMJIM OTHO-
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CUTENIbHO 3(upa nmpusesia K rudenu Teopuu, HO (PakThl
MOKa3bIBAIOT, YTO PENIATUBUCTHI, MOAJIEPKHUBAS KOPIIOpa-
TUBHBIC U3JATEIbCKUE MHTEPECHI, TOCIEIIHO PBUIH MO-
Iy 1 Opocaiy 3eMITIO Ha TpyH Teopuu d(dupa, B TO Bpe-
Msi KaK OHa BCE elle JeHCTBOBaja 10 HEMOHATHBIM JJIs
HUX npuanHaMm. OmubKa 3aKiodanack B COCpeoToue-
HUU Ha CaMbIX CJIa0bIX CTOPOHHHUKAX, KOTOPHIC HE MOHH-
MaJld, YTO 4acTh 3(upa «HeceTcs Brepeny 3eMiel, u 4To
ontuyeckas abeppanusi — «3(pupHBbIi Apeiid» — A0KeH
ObUT OBl HAOMIOATHCS HA OOJBIIOM PACCTOSHUHU OT 3eM-
7. BBUIO yTBEpKIIEHO, YTO HEyJa4ya ATOro HaOII0CHUS
Ha 3emute ObuTa «cMepThIO» Teopuu ddupa. Pexmamoit
Teopun 3pupa cample cradbble U caMble JKUBBIE CTOPOH-
HUKH UJIeH C TOMOIIBIO CPEJICTB Me/Iua MOCIENIHO M0X0-
POHUJIM TEOpHUIO 3pHpa U MPOJIOKUIU MyTh JIETKOBEPHOM
nyOyiKe JUIsl IpUHATHUS peNsITUBU3MA. S 3aKITI0UMII, YTO
u3ganue Yyurrekepa 1951 roga npeaHamepeHHO Hamod-
HEHO Ba)XHBIMH JaHHBIMH 00 3JIEKTPUYECTBE, MPOTHUBO-
pedrsi KOTOPBIX 51 TOMBITAJICS OOBSICHUTH BaM B ITOM
kHUTE. S Tenmepp YyBCTBYIO cebsi KOM(oOpTHEE CO CBOCH
MOJIEJIbI0 T€OpUU Tecibl, YeM 0 YTCHUS MHOK KHHUTHU
Yurrekepa, HO 3TO TOJBKO OTOMY, YTO 5 3HAJ, YTO WIIY.
@DaKThl, KOTOPBIE S HAIIEI, TIOYTH TOYHO TAKHUE, KaK OIMHU-
CaHHbIE MHOIO B MOE€M BTOpoM u3aanuu «Kocmuueckux
npuiensleB u3 [lenrarona». HeBeposaTHO, 4TO B KHUTE
00 a¢upe 1910 umu 1951 romoB BeIMycka He OBIIIO CCHITIOK
Ha Tecny unu ero Teopuro 3¢upa, cojuepxaiiyro ocodbie
XapaKTEePUCTHUKH, KOTOPBIX HE OBUIO B JIFOOOW Ipyroif
Teopuu 3¢upa.

Cobupast 1 mpuBOASI MaTepHas YUTTEKepa 1o dJeK-
TPUUYECTBY B HAJJICKAIIUN MOPSIIAOK, S OTKPBLI MHOTO
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«HOBOW» («cTapoi») MokyMeHTanmuu. Ydensle XIX Beka
U3ydajH 3JIEeKTPUYECTBO, U, YTO HHTEPECHO, OBLIO MHOTO
o011ero MeXay pa3MbIIIJIEHUSIMH ONPEAEICHHBIX YUEHBIX
U MOUMHU COOCTBEHHBIMU. DTO MOMOTJIO BBIIBUTH HEKO-
TOpbIE OMIMOOYHBIE KOHIIETI[MH, TOKa3aTh, YTO OHU (ak-
TUYECKM MOoJpa3syMeBajy, U MOKa3aTh TO o0Iuee, YTo i
Ha0JI01a)1 BO MHOTHX CIy4asX B MOBEJEHUM DJIEKTpUUE-
CKHX «IETAIOUIUX TapesoK», MOCKOJIbKY «MOXKHO MPOBO-
JIUTh UCHBITAHUS» U KOTJA «Tapeika» JIETHT yepe3 ole-
JNeHHBINA CcTOMN, U 1o HeOy. Sl HamepeBalcs HCCIeN0BATh
U3BECTHBIE BeAyllne TeOpHUH, paspaboTaHHble 10 Tecisl,
YBHJIETh HOBOE, BHECEHHOE UM U OIPEJEINUTh, YTO CIyUH-
JOCh C T€X MOpP TAKOT0, YTO 3aTE€MHUJIO, U3BPATUIIO U B
KOHEYHOM cueTe CKpbulo npasay. Hakonen, s nmpeacras-
JI0 BaM KPAaTKYI0 XPOHOJOTHIO M JTOKYMEHTALMIO COOT-
BETCTBYIONIEH dPupHON HHU3UKHU.

3/IEKTPOMATHMTHAS ABMKYLLAS CUIA
A./.. TOMCOHA

Bo3Bpamasce K HCHONB3YHOLIEH KOHIEMIIHIO
«TapeieNbHoOro nepenoca» 3¢upa, Makc [lnank, aBTop
KBAHTOBOM MEXaHWKH, YACTUYHO CIEAOBAJT 3TON TEOPHUHU
sa¢dupa, roBops, 4To d3PUP AOIKEH OBITh OE3BUXPEBBIM,
HECTHCH BIEpEN CTOM K€ caMOW CKOPOCTBIO, KakK M IO-
BEPXHOCTb 3€MJIH, C)KUMAThCA U NOJUUHATHCS TPaBUTA-
uuu nogo00HO atMoc(depe, B COOTBETCTBUU C UCTUHHOM
Teopueil. B nmyumem cimydae B3rnansl [lnanka gaBanu He-
yO0eauTeNbHOE MEXaHHMYECKOE MPEACTaBIECHHUE YETO0-TO
HEOKUJAHHOTO OJHUM TaK Ha3blBAEMBIM 3HATOKOM «Me-
XaHUKH.
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J.J1. Tomcon (1856—1942 1T.), OTKPBIBIINHA JIEKTPOH,
BBIpaXKall HHYIO U Oosiee 000CHOBAHHYIO TEOpHIO ddupa.
ToMcoH co31ai TeopHI0 Ha OCHOBE Oosiee paHHEH TEOpUu
MakcBemnia 0 TOM, 4TO 3apsiKEHHBINH chepruiecKuil mpo-
BOJIHMK, JIBUTAACh IO NMPSAMOMN JIMHUH, JOJKEH JJOCTaBUTh
TOK B Jpyrytwo cpeay* Ilox sTuM He mojapazyMeBanoch
anekTpudectBo. B 1893 roxy, nBenaanaTe JeT cnycTs, OH
COOOIIMJI, YTO OTKPBUI «3JTEKTPOMArHUTHYIO JABHKYILYIO
CHJIy», TOBOPS, YTO «B JIEKTPOMArHUTHOM TI0JI€ B KaXKI0MH
eIUHUIEe 00beMa XPAaHUTCS OIpPEAeNIeHHOE KOJIMYECTBO
MEXaHUYECKOW 3HEpPruu, MPOMOPLUHUOHATIBHOE Pe3yIbTH-
pYIOIIEMY BEKTOPY JIEKTPUUYECKOI0 U MAarHUTHOTO BEKTO-
poB»** ToMcCOH, Kak TOBOpHUIIH, TaKKe pa3paboTan Teo-
PUIO IBMXKYIIUXCS CHIIOBBIX JIMHUN, oOpalamomycs K
Oonee panauM Tpyaam Dapanes, nokazasmero B 1891 ro-
1y, 4TO MOJIEKYJISIPHOE CTPOEHHUE TECHO CBSI3aHO C CHIIO-
BBIMH KaHaJlaMH 3JIEKTPOCTATUYECKOT0 MO, C MarHeTH3-
MOM, CUMTABIIMMCS BTOPUYHOM cuinoil. OH 3asBisI, 4TO
«caM 3¢up — HOCHUTENIb MEXaHNYECKOW dHEepruu, JOCTH-
raromieit (1/4nC) [JIxB] Ha equnaHIly 00BeMay™***

TECJIA PA3OBJIAHAET

HHTepecHO OTMETHTh, YTO 3TH «OTKPBITHI»
Tomcona 1893 ronga, HECMOTpS Ha €ro nepBoHaYaJIbHbBIE
CHEKYJISIUU, OCHOBaHHbIE HA Teopuu MakcBeia, TakxKe

* Oun. Mar. XTI (1881r.), cp. 229.

** JIJI. Tomcon. TlocnenHue wccieg0BaHUsI B DJICKTPUUYECTBE U
marHetusme. XXXI (1893 r.), ctp. 13.

*#* Opuin. Mar. XXXI (1891 r.), ctp. 149; Ilocnenuue uccienosa-
HHSA B dJIeKTpudecTBe u Maruerusme (1893 r.), rmasa 1.
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nocienoBaiu 3a gexkuueil Tecnbl B aMepUKaHCKOM HH-
CTUTYTE HMH)KEHEpPOB-3JIEKTPUKOB B Koyemke Komywm-
oun, Hbm-ﬁopK, 20 masg 1891 roma. B 3ToM NeKuu OH
onucain 0ojiee paHHUE HKCIEPUMEHTHI, B KOTOPbIX MpPH-
o0pen mpaBo Ha padoty ToMcoHa ¢ IKCTIEpUMEHTaIbHBIM
UCIIBITAHUEM, MPOJEMOHCTPUPOBAT TEXHUKY U MAaIUHBI,
caenanubeie UM. Ha 3Toi TexHuKe ObLIN MOJIy4YeHbl TAKUE
4acTOThl U HaMpsHKeHUs, 0 KoTopeix B. Tomcon (Jopn
KenbBuH) ckazan panee B AHIJIMH, YTO UX «HEBO3MOXKHO
JOCTUYbY». B 3TOM cMbIciie «100pbie cTapbie Apy3bs» B Be-
JUKOOPUTAHUU JNOJKHBI OBUIM JOMYCTUTh, YTO paboTa
Tecapl Obula MPUOPUTETHOM, MOHUMAS, YTO OHH OBLIU
HEeCTIOCOOHBI co37aTh 000pyI0BaHUE, HEOOXOAMMOE IS
BOCIIPOU3BEACHHS 3aJJaHHBIX YaCTOT, YTOOBI UCCIEA0BATh
U DKCIEPUMEHTAJIbHO MPOBEPUTH 3T peHOMEHBI. Teo-
pus JI.JI. ToMcoHa, cBsizaBIIas SJIEKTPOMArHETU3M C
JOBIDKYIICH CHJIOW MaTeMaTUYeCKUM U yHU(DUIUpPOBaH-
HBIM CIIOCOOOM, Ha OyMmare, YaCTUYHO MOBTOpMIIA OoJiee
panHioo siekuuto Tecnbl, 1891 rona, nokazannyto ero 60-
Jjee paHHUMU dKCIEpUMEHTaMu, HO Teopus Tecibl OTiH-
yanack oT Teopuil TomcoHa u Makcemia. Diekrpomar-
HUTHas ABMXKYyIIas cwia TomcoHa Moria ObITh MTHOBEH-
HO CO3/JaHa TOJBbKO C NPUCIOCOONeHUsMH Tecsl,
KOTOpBIE CYIIECTBOBAIU 10 «OTKPBITHS» TOMCOHA TOJIBKO
B nabopatopun Tecibl, U HE OBIJIO HUKAKOT'O CIIOc00a JIJist
ToMcoHa JOBECTH CBOI TEOPUIO O MPAKTUKH WUIIU IKC-
MEePUMEHTAIBHO MPOBEPUTH €€, MOKa OH HE MPHOOpeN u
HE KCI0JIb30Ball 00opyaoBanue Tecisl,

Xotst (hakThl OKAa3bIBAIOT, YTO TOMCOH OmepeauI
Teciy B monbITKe ONMyOJIMKOBAaTh MPABMIIBHYIO TEOPHIO,
Tecna He MOT OITyOJIMKOBATH CBOIO TEOPHIO JIO TOPAOOTKH
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CBOETO HM300peTeHMs, CHENAaHHOTO HE IMOJ BIUSHHEM
Tomcona. Tecna, o4eBHAHO, PEIINI CHadala I0Ka3aTh
CBOIO TEOPHIO IKCIEPUMEHTAIBbHO. Tecia yacTo TopmMo-
3w TomcoHa, HECMOTpPS Ha TO 4TO TOMCOH IBITAICA MO3-
K€ TIPETEHAOBATh Ha OTKPBHITHA TeciIol mepeMEHHOTO TO-
Ka U TOKa BBICOKOH 4acToThl. Parnue Tpyasr Tomcona* o
3apsae cepuueckoro MpoOBOJHUKA, JBUTAIOIIEMCS II0
pSIMOW JINHWUH, HECOMHEHHO, BHYIIWJIN yYBaxeHne Tec-
Jie U, BEPOSITHO, TIOBIUSUIA Ha €ro paboTy, HO OTKPHITHE B
1884 romy Tecnoit mepeMEHHOT'0O MAarHUTHOTO MOJS Pa3-
OuJI0 UX BCceX B MyX M mpax. M JOKyMEeHTHI MOKa3bIBAIOT,
YTO y HEro ObUTM apryMEHTHI IPOTHB «y4EHbIX Mpodecco-
poB» B I'palie, CUNTABIINX €r0 «CyMAaCIIECAINUM» U3-3a €T0
uael, ¢ ero cryneHdeckux gHeu mo 1870 roma, 4yToOBI
MOJTBEPIUTH CBOIO IPABOTY.

Tecne npuxoannoch paboTaTh B YXKACHBIX YCIOBHSX,
XpaHUTh MOJYAHUE O CBOEU 3aKOHYECHHOW TEOpHH, KOTO-
PYIO OH HE MOT OITyOJINKOBaTh, HE OT/IaBasi CBOIO TEXHO-
JIOTHIO, JI0 OTPa0OTKH pabodel MOJCIH ISl TTOTYYEHUS
HaTeHTa.

On moxoawn Ha OamHio Bapnenknud @, Bpamascek
O] BETPOM O€3/1eHEXbs, CO3/1aHHOI'0 HEONMPaBJaHHBIM
CTPOMTEILCTBOM JOPOrOCTOSALIEH CUCTEMBI, KOTOpasi, UC-
YyepraB ero YHepPTUio U (UHAHCOBBIE PECYpPChI, TOCTABUIIA
Teciy Ha TpaHb OaHKPOTCTBA.

Uto kacaeTcs MMITyJbca, s W300pa3uil ObI €ro Io
AQHAJIOTUH CIEAYIOINM 00pa3oM: KOTAa Telo MOAIEPKuU-
BaeTCs BpalleHUEM MM 00pa30BaHUEM Jyda, OHO CO-
JEPKUT MEPEMEHHBI MMIYJIbC, CO3JaHHBIA YIJIOBBIM

* Oun. Mar. XI (1881 r.), cTp. 229.
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nepememieHueM. OHO JOJDKHO HENPEPBIBHO TEPSTh
4acTh «CTapOTO» MMITYJIbCa, HAOUPast «HOBBIN» UMITYJIbC
B HOBOM HampaBieHuu. Korzpa Teno BBINYIIEHO, OHO
JBMXKETCA MO MPSAMOM JUHUU BEKTOPA, COOTBETCTBYIO-
LIEro KaHajlaM CHJIOBBIX JIMHHUU, NEepelaBUINX €r0 UM-
IyJIbC BO BpeMs Bblnycka. [loka nmpoBoauics nyy, Ha-
IpaBJICHUEM KaHalla MepeAadyd MUMIIYJbca MO MPsAMOM
JUHUM ObUIa co3JaHa IEHTPOOEeKHas CHUJla, CO3/1aBIIast
COTNPOTHBJICHNE W3MEHEHUSIM KaHAJIOB B JII0OOOH Mo-
MEHT. byayuu BbIYLIEHO, «HEYTO» (KAaHAJIBI CHIIOBBIX
JWHUH, TOCKOJIBKY OHH TOI'/Ia CYyILIECTBOBAJIM) OINpeEJe-
JUJI0 HaIlpaBJICHUE MEPEMENIEHUS Tella U €ro CKOPOCTh.
OTH JaHHBIE COOTBETCTBYIOT «KaHaJlaM CHJIOBBIX JIHU-
auit» Tecnel (Tomcona, ®@apanes, MakcBeiia), XoTs He
COTJIACYIOTCS C IPYTHUMH TeopusiMu dupa, 9to s 00bsic-
HIO 0oJiee MopOOHO MO3KE.

bonbmas yacts pabotsl Tomcona B 1881 romy cchuia-
mack Ha MakcBenna u nepen HUM Ha Dapanes, 3aIBUB-
mero B 1831 romy, yTo nmepemMenieHne MeKTPOCTaTUUECKH
3apsAYKEHHOTO TeJla SKBUBAJIEHTHO IEKTPUUECKOMY TOKY,
KOTOPBIA OBII ONMMCAaH KaK KaHAJI CHUJIOBBIX JIMHHUH, CO3-
JaHHBINA TTepeMenIeHHEM U UMITYJIbCOM™

B cBoeM paccMOTpeHHH IPUPOJIBI «TPABUTALHOHHOTO
BemecTBa» Papanaeil MpeAnoaokKuil, YTO aTOM HE MOMKET
OBbITh HU YE€M HWHBIM, KaK CHJIOBBIM IIOJIEM — 3JJIEKTpHUYE-
CKMM, MarHUTHBIM U IPAaBUTALMOHHBIM — OKPY’KAIOLIUM
IEHTP, SABISIONIUMCS IMOJTHOCTHIO TPOHHUIIAEMBIM™**  DTO
BBICKA3bIBaHUE TIOKA3bIBAET, Kak B3rasabl Dapanes Bpe-

* @apadeii. DxcnepuMeHTanbHble uccl. Cek. 1664; Maxcsenn,
Tpaxkrar, Cex. 768—770.
** Bene [Piconc. dKusup @apanes. 11, crp. 178.
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MEHHO OBLTH TIOKOJIEOICHBI PEIATHBU3MOM (T€OpUer OT-
HOocuTenbHOCTH) HbioToHa M bockoBuya. dpenens mo3-
xe 3asBui: «llocie paccMOTpeHHs! OTKJIOHEHHUS 3BE3] S
CKJIOHEH CYUTaTh, YTO CBETOHOCHBIN 3(QUp NMPOHU3HIBA-
€T BEIIECTBO BCEX MATEPHAIIBHBIX TEJI C HEOOJIBIINM WIIN
HYJIEBBIM COIPOTHUBIEHHEM, BHUIUMO, TaK CBOOOIHO,
Kak Berep mposeraer yepes gecy. Konunenuus Openens
npesnoiarana, 9ro d3Qup, OKpyKaromui 3emMirto, He ObLT
3aTPOHYT JBMKEHHEM 3€MJIM, 1 B OCHOBHOM COTJIaIIaeT-
csl ¢ TeM, 4TO (PaKTUYECKH HAOIFOIaeTCs, 3a UCKITIOUYCHHU-
€M OTKa3a pacCMOTpPETh, KaK JMHAMHUYECKOE JIEKTpUYIe-
CKOe ToJie 3eMJIu BO37eicTBYeT Ha 3pup U Kak 3pup He-
MOJIBM)KEH OTHOCUTEJIBHO TEJI B OTHOCHUTEIHHOM ITOKOE
Ha 3emyie. Hapsiny ¢ ero teopueii 1831 roma (smacTudno-
ro) TBEpAOro 3¢upa U CUIOBBIX IMHUI MarHUTHOTO MOJIS
®dapaznell paccMaTpUBAI BECh KOCMOC KaK «3alOJHEH-
HBII.

B. Tomcon (nopa KensBun, 1824—1907 rr.) B 17 net
Ha OCHOBaHUU Ooyiee paHHUX BBIBOAOB Dapases BBEd B
MaTEMaTUYECKY0 HayKy MJEI0 JIEKTPUUYECKOr0o BO3JEH-
CTBHS Ha paccTostHUM uepe3 HenpepwiBablil 23¢up. B 1846
rofly OH IPOBEJ] AHAJIOTHIO 3JEKTPUYECKHUX SIBICHUN C
MEXaHUYECKOW ynpyTocThio. 1o ero panHei KOHIENINH,
MaTepHalbHbIE aTOMBI IBUXKYTCS Yepe3 d(hup, «He cMe-
mast 1 He C)KUMast eron™®, KOHIEMIHS, M03XKe MPUHIATAs
Tecnoii, HamIIa OTpaKeHNWE B BHICKA3bIBAHUH, YTO dDUP
«BeZIeT ceOst KaK KUAKOCTh MO OTHOLICHUIO K TBEPJBIM
TeJaM M KaK TBEPAOE TEJIO M0 OTHOLIECHMIO K XKUIAKHUM H
ra3000pa3HBIM Cpeaamy.

* Iucemo dutipkepanbaa k XeBucaida, ot 4 pespans 1889 r.
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[Mpubnusutensuo B 1853 romy bepunapn Puman
(1826—1866 rr.) omucan 3¢up, CONPOTUBISIOIIHUICS
CKaTHIO U U3MEHEHMIO opueHTanun® Puman gyman, 4to
COIMIPOTUBJICHUC IIPU CXKATHH BbI3bIBAJIO I'PABUTALIUOH-
HBIE U dJIeKTpocTaTndeckue 3P PeKTh, B TO BpeMs Kak
COIMPOTUBJICHUEC U3MCHCHHAM B OPUCHTALIUU BbI3bIBAJIO
ONTHUYECKHE U MarHUTHBIE SBJICHHS, HO OH OBLIT HE B CO-
CTOAHHUHU pa3BHUBATb 3TU KOHUCIIIUU HaJICc. 3T10 paHHEC
MHTYUTUBHOE TOHMMaHue PuMana, 0JiHaKo, CHIIBHO IO-
BJIMSUIO HA MOCenyomux Meicauteneid. OH co3nan oopas
HETOIBI)KHOTO 3()HUpa, OCHOBAHHBIA Ha OOUIETPUHATOM
MPEATNONOXKEHUH, YTO 3eMJI ABMXKETCS Yepe3 KOCMOC U
YTO BO3MOKHOCTH BHJETh 3BE3/ly C YCTOHYMBBIM H300pa-
KEHUEM OIpOBepraia TEOPHIO AMHAMUYECKOTO d(dupa.
Yro kacaeTcs mepenadyu JIEKTPUUYECTBA Yepe3 KOCMOC,
Puman npe/uioxxun HOBOe ypaBHEHHE, B KOTOPOM Mepe-
MEHHOE HaNpsHKEHHE UCXOTUT OT 3apsJI0B CO CKOPOCTHIO
C, HO OH HE CMOT HaJJeXKAIIUM 00pa30M PaccMOTPETh
CBOMCTBa 3(hupa, MOTOMY UYTO OH YMEp COBCEM MOJIOJBIM.
WntyutuBHble npensuaenus Pumana ObUIM IPOBEPEHBI
nmoutu yepe3 50 yet, cpok Ha IecATh JIeT OOJIBIINN, YeM
BCS €ro XKu3Hb. HecKoJIbKO JIET CIIyCTA, IOCJIC UTCHHUA
kauru @apazaes 1831 roma uznanus « IKCIEPUMEHTAIb-
HBIE HCCIIEJOBaHUS eKTpuuecTBa» (3 Toma), MakcBen
chopMyITHpOBaT MEXaHMUYECKYI0 KOHIENIIHIO 3JIEKTPO-
MarautHoro moias. Ona CO€AHMNIIa MAarHuTHbIC CUJIOBBIC
auaun Papanes U ero 3JMEKTPUIECKYIO HICI0 C MaTeMa-
TUYECKUMH aHAJIOTUsIMH B. TOMCOHa, IMpOJABHHYBIINMHU

* OuH. JI. ®usuka. CXII (1867 r.), ctp. 237. Tpyasl Pumana, 2-e
u3n., crp. 288; dun. Mar. XXXIV (1867 r.), ctp. 368.
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koHuenuuu dapanes Ha war nanpwe. MHe Bcerga npu-
ATHO FOBOPHUTH, YTO MaKCBEJT «BJIOKHI MAaTEMaTHKY B
®dapanes», noromy uro dapaneil He ObLI CUJIEH B MaTe-
MaTHUKE, XOTS U ObLI MPHU3HAH BEIMYAUIINM «IKCHEPH-
MEeHTalbHBIM (pusiocopom» ucropuu. dapaneit panbiie
ObUT MPIAHJCKUM HAE€MHBIM MEPEIUIETYMKOM, MOIYUHI
CBOE MepBoe oOpa3oBaHME, YUTasl KHUTH, KOTOPbIE OH
neperieran. Tak Cay4uiIoch, 4TO B IBaJLATHIETHEM BO3-
pacTe OH Hamucajl HNUCbMO Tpodeccopy XUMHUU CIPY
Xomdpu [oBu B 1912 rogay m mpousBen Ha HETO TaKOe
CUJIBHOE BIIEYATJIEHUE, YTO CIEAYIOLIEN BECHOM MOIYyUHII
MecTo B KOpoJIeBCKOM MHCTUTYTE, OCTaIbHOE — HUCTO-
pus. Ceoero poga Mouapt anexrporexHuku, ®apaznei,
KaK HUKTO IPYTroi, MOYTH Bcerjaa ObUT MpaB — B CaMOM
Hayaje CBOeH KM3HU, B CEpPEeIUHE U MOCIIE CMEPTH, B CBO-
UX 3aMeyaTelIbHbIX MHOT'OUYHCIICHHBIX NMPEIBUACHUAX U
HaOJI0JICHUX, CACNAaHHBIX 0€3 YTOMUTEIbHBIX MHOIO-
CTPaHUYHBIX MAaTEMATHYECKUX BBIYUCIEHUH, TAK XOPOIIO
nosy4yaBmuxcs y MakcBeiia, BHECIIETr0 COOCTBEHHBIH
BKJIaJl B Pa3BUTHE TEOPUH IEKTPOTEXHUKH.

®dapaneit OmMMUO0YHO ONMPESITHII, YTO WHAYIIHPOBAH-
HBIIl MarHEeTHU3M JKeJe3a CYIIECTBYET TOJIBKO B Ipeaesax
Keje3a, paBeH HyJII0 BO BHEITHEM CBOOOTHOM 3dupe u
SIBIIIETCSI OCHOBOW IS DJIEKTpUYeCcKOr MHAYKInu. «lle-
peMelIeHne IEKTPUUECTBA B JUAIEKTpUKe» Makceiia
MOXOAUJIO HA MAarHUTHYIO HHAYKIHIO b, 0 KOTOpoW OH
CKa3aJl, 4YTO OHA MOKET UMETh 3HA4YE€HHUE, OTIMYHOE OT
HYJIA, 1axe B cBoOogHOM 3¢upe. CormacHo MakcBemty,
cMeleHe (TO eCTh IEKTPUIECKOoe NepeMelieHHe, 1ane-
KO€ OT IOJIOXKEHHUsI paBHOBECHUS) €CTh BE3JE, IZIE €CTh
9JIEKTPUYECKAs CUJla, HE3aBUCUMO OT IPHUCYTCTBUS «Ma-
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TepUAJbHBIX TE» (TaKUM 00pa3oM, HECS CBOE AJIEKTPHU-
Jyeckoe cMelieHue B agup)*

OTO NPOUCXOJUT U CO MHOMU, MOCKOJIBKY 3eMJISl U Te-
Ja, «HAXOoJAIIMecs B MOKOe» Ha HEH, paBHOMEPHO JIBU-
KyTca (MJIM paBHOMEPHO MEHSIOT JBH)KEHHE) OTHOCH-
TeJIbHO 3(pupa, KOTOPHIH SABISETCS OTHOCUTENBHO HEMO -
BIDKHBIM, TIOCKOJIBKY «HeceTcs Brepea». He Obuio
pa3IMYuil B 2JIEKTPUUYECKOM CMELIEHHH 3pupa B Mpo-
CTpPAHCTBE BHYTPHU TBEPABIX T€J U BHEIIHEM K HUM MpPO-
CTpaHCTBE B Mpenenax cBoOoaHoro s¢upa, Omaromaps
nojsipu3anuu 3pupa dMEKTPUYECKUM TojieM 3eMiu, U
OTJIMYUSAM MEXKIY HUMU B JUAIIEKTPUUECKONW MPOHUIAE-
MOCTH. I BBIBEJ U3 3TOTO, YTO MOCTOSIHHOE NepeMele-
HHUE TeJ 4Yepe3 HEMOJBMIKHBIN 3aMOJIHEHHBIN 3PUpOM
KOCMOC, C IEPEHOCOM UX 3aps0B, CO3/1aeT TOKH CMellle-
Hus. MakcBeul mpecTaBuil CUIIOBBIC JIMHUYA MarHUTHO-
ro nosist Papazest (BEKTOPbl MAarHUTHOM MHIYKIIMH) KaK
CKOPOCTh BOCIpUUMYHUBOTO (prronaa. [Ipu 3ToM OH onu-
pancs Ha npeanosioxenue dapanes, creraHHOE He-
CKOJIBKMMHU T0JIaMU paHee, 4TO, BO3MOXKHO, «JIMHAMUYe-
CKOE€ COCTOSIHME» MOJ00HO JIEKTPUUYECKOMY TOKY U UTO
«MaTepHalibHble CHJIOBbIE JUHUU MArHUTHOTO MO —
3TO JIEKTPUUECKHE TOKH» 3TOro «pionga». ITo coria-
COBBbIBaeTcs ¢ (hapajieeBCKUM «IMHAMHUYECKUM COCTOS-
HUEM» 3JIEKTPUUECKOTO MOJIs, KHECOMOTO BJIOJIb» 3EMJIH,
HKBUBAJICHTHOMY 3JIEKTPUUECKOMY TOKY, MPOU3BOJUMO-
My MarHMTHBIM ToJieM 3eMJIM U TpaBUTAlLlMEH, MO BO3-
JEHUCTBHEM HEMOABUXKHOIO 3Qupa B mpejenax AMHaMu-
YECKOT0 AJIEKTPUUECKOTO MOJs 3eMIIH. DTO TaKkKe MOJ-

* Maxceenn. Hayunsie pabotsl. I, ctp. 451; ctp. 526.
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pa3yMeBaeT, YTO MarHUTHBIE CUJIOBBIE JIMHUYM — «paBHas
Y MPOTUBOIOJOXKHASL» PEaKUHs HA 3JEKTPUUECKHUH TOK,
kak 3asBnsn apajeit, 1 HA000POT, XOTSI MArHUTHBIE TTO-
na—B Ooipliell cTeneHu NOo00YHBINH 3P PEeKT IMEKTpHU-
YECKUX TOKOB. MarHuTHOE I0JIE Ba)XKHO B OJUHAaKOBOM
CTENEHH, OJTHAKO Bpalll€HHE, CO3JTaHHOE UM, MEPERAETCS
3JEKTPUUECTBY, KOTOPOE OTBEUYAET 3a «KaHAJbl CHJIOBBIX
JUHUN», CO3MaI0UIME UMIYJIbC. DTOT UMIYJIbC MOAAEP-
JKUBaeT BEYHOE JBUKEHUE HEOECHBIX TeN BO BcelneHHoi
U TOCTOSHHO MPOBOAUT JJIECKTPUUECKHUE TOKH Yepe3
3¢up. W 37O 3ByUHT OYEHb MOXOXKE HA TO, KaK JOJKHO
ObITh B TeOpuH Tecibl.

KOCMMYECKOE ABMKEHME
N TOKAZIbHbIN UMY 1bC

3emuts nBukeTcs 1Mo opoute Bokpyr CoirHITa co
CKOPOCTBIO0 TPUONHM3UTENbHO 18,5 MHUIIb B ceKyHIy (OKO-
10 66 600 muib B yac). ConHe4Hasi CUCTEMa JIBUKETCS
no opbute BOKpYr 1eHTpa Miuednoro [lyTu HamHOTO
orpicTpee. Mneunsiii [lyTs, B cBOIO ouepepb, IBUKETCS
no opbute Bokpyr Marennanoeix O0nakoB emie OBICT-
pee, U Tak e JeJ0 00CTOUT sl CIAEAYIOIEeTo, YeTBep-
TOT'O yPOBHS.

Ota uepapxus JBUXXEHHUSA U CKOPOCTH yBEIMUYHUBACTCS
ot Jlynsl k 3emne, Mueunomy Ilytu, MarennaHoBbIM
O6akam ¥ T.1I., XOTSI OHU OTXOJAT Ha BTOPOH IJIaH OTHO-
CUTEJIBHO 3JIEKTPOMarHUTHONH CKOpPOCTH, TaK KaK ABUXKE-
HUE CUJIBl OTHOCUTEIBHO BO BpeMeHHU. B 11enom ckopocTh
U TOJSIPHOCTh 3€MJIM OTHOCHUTEIBHO 3(upa HENPEPHIBHO
MEHSIOTCA COOTBETCTBEHHO €€ BPAIlEHUIO, I10JIOKEHUIO
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Ha opOuTe M rajakTuyeckomy nukiy. Hampumep, Haxo-
nsck Mexxay Connuem u neHtpom Mueunoro IlyTtu, ona
JBUKETCSI OTHOCUTENBHO MEJUIEHHEE, YEM HaXOASCh «BO-
BHe». [lockonbky 3emiist Bpamjaercsi Kaxablid JeHb, €€
HOJSIPHOCTh ABMKEeHUs BOKpyr ConHLa MeHsieTcs Ha
15,2 rpamyca B yac, a CKOPOCTb BpaIlleHUs MO OKPYKHO-
CTH Ha 3KBaTope — mpubau3utenpHo 1041 mMuns B gac.
OTO HENpEPHIBHOE U3MEHEHHE B MOJSIPHOCTH HACTOIBKO
IUTaBHO, YTO OHO CEHCUTHBHO HE3aMETHO (HEe BOCTIPUHHU-
MaeTcs HalllMMHU YyBCTBaMH), HO, BEPOSTHO, CIIOCOOCT-
BYET MOJYJIILIUN BIUSHUS CUJIBI TSDKECTH (M JaXKe MOXKET
BJIMATH HA HAIlle SMOIIMOHAIBHOE COCTOsHUE!).

Cornacuo B.b. Moprony*, yBenudenue 3apsiaa tena
YBEJIMUUBAET €r0 «BUPTYyaAJIBHYIO Maccy», KOTopas, B
CBOIO OYepe/ib, YBEIHMUMUBACT PaboTy, TpeOyeMyro JIJIs €ro
nepeMeIleHns, 10 BEJIMYUHbI, paBHOU 2e2/3ac2. D10 ObI-
mo B ucnpasienuun uucen [./[. Tomcona. Takoil ciyyai
IpeInoiaraeT Co3/1aHue reHepaTopa MOCTOSIHHOTO TOKa
u3 OONBIINX, W30JIMPOBAHHBIX MPOBOISIINX MAPUKOB HA
Ka)X/IOM KOHIIe Bajia, BPAIAIOIIErocsi BOKPYT €ro LeHTpa
MO MEepHEeHANKYIApHOU ocH. llapuku monepeMenHo TO
3apsIKAlOT, TO Pa3psKalOT, YTOOBI yBEIHUNUTh U YMEHb-
IIUTh UX «BUPTYAIBHBIE» MACCHI, TAKUM 00pa30M Bparas
BaJl ¥ MOBOpauuBas reHeparop. Ho sTa BO3MOXHOCTH Ka-
XKeTcsl paHTa3uel, TaK KaKk «yBeJIHYeHHe paboThI O IIe-
peMelnieHuto mapuka» (1mo reopud TOMCOHA) CBSA3aHO C
YBEJIIMYCHHEM CONPOTUBIICHUS NPOHUKHOBEHHUIO 3dupa,
BBI3BAHHBIM HaJM4YHMEeM HM30BITOYHBIX 3aps/10B, KOTOPHIE
coriacHo ®Dapanero co3nat 3 dext «kaerkn Dapanes»,

* B.b. Mopmon. ®un. Mar. XII (1896 r.), cTp. 488.
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HE BITyCKAIOIINE MarHUTHEIE CHJIOBBIC IMHUH. be3 mar-
HHUTHBIX CUJIOBBIX JIMHUN — WJIU C 3arTyNIEHHBIMH, TIpe-
JIOMJICHHBIMH WJIM YMEHBITCHHBIMUA CHJIOBBIMU JIMHUS -
MH — BpallleHNe KaHAJOB CUJIOBBIX JINHUN MarHUTHBIM
MOJIEM YMEHBIIAETCS WU OCTaHABIMBAETCS, MOJydas B
pe3yibpTate CONMPOTHUBJICHUE YBEIMYEHHOMY HMITYJIBLCY.
Takxue mpenmoyoKeHHs Taf0T OOMIIBHYIO THUIILY JUIS pa3-
meinieHus. Ecou 6v1 Tecita mpogoinKui yBeTHINBAaTh 3a-
pan 3eMIM CBOMMH MPUCTIOCOOICHUSIMU, OH, BO3MOXKHO,
M3MEHUJI OBl CHHXPOHHOCTH 3eMJIH, 3aMeJTIII €€ BpaIle-
HUE U, BO3MOXHO, 3acTaBui Obl ee apeiidoBats k ConHiy
WJIU TaJIeKO OT Hero. 3Hasg o0 3Tux (pakrax, OH MO3Ke 00-
paTtwics K HUM U JakKe yKa3all uX Kak OyayIme TeXHu4e-
CKHE BO3MOYXHOCTH, TaKXe IMOJTBEPKIA0IINE €ro pa3pa-
00TKH B cepe 3IeKTpuUecTBa, €CIU KTO-HHOYAb 00pa-
TUT HA HUX BHUMAaHUE.

JIOKANIbHbI UMNYNIbC U HEBECHOE
ABUKEHUE

JT10 cnyyaifHas Bemb — uMnyiabsc. Ecnu teno
JIBUXKETCSI OTHOCUTEIBHO 3€MJIM, €r0 UMIIYJIbC — B Ha-
MpaBJIeHUU IBUKEHUS, a KOTJa T€JI0 HAXOAUTCS B IIOKOE
Ha MecTe 3eMJHU, Yy HEro BCe €Il €CTh UMIIYJIbC OCHOB-
HOrO IBUXEHUS MECTa OTHOCUTENbHO Bcenennoil. JIpu-
XKEHUE CKJIaJbIBAa€TCs B KOHEUHBIH MMIIYJbC Te€Ja, SIB-
JSIOMUACS CyMMapHBIM BEKTOPOM BCEX CHJI, BO3AEHCT-
BYIOIIMX Ha Teno. 3eMJsi BpallaeTcsi €O CKOPOCTHIO
6osiee 1041 munu B yac Ha 3KBaTope, TAKUM 00pa3oM,
peanusyercst 3TOT UMIYJbC, HO opOUTaNbHAsA CKOPOCTh
3emun U nyTh BOKpyr CojHIIA O3HAYAIOT, YTO CaMBIH
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riaaBHbli nyTh 3emiu B COJIHEYHOU cucTemMe — 1o op-
oute. MecTo Ha BpamjammIeHCs MOBEPXHOCTH 3eMIIU
noKa3zajaoch Obl yJajleHHOMY HaOII0JaTeNto JBUTaI0-
nMMcsi B OOpaTHYI CTOPOHY OT HampaBJICHHS OpOu-
TaJbHOTO IBUKEHHUS B TEUCHUE MOJOBUHBI AHS, OJTHAKO
OHO BCerja IBUXETCs 0 OpOUTAIbHOMY ITyTH CO CKOPO-
cTbio 6osee 66 600 Muib B yac. BpamieHue nepuoguyecku
TO YMEHBIIAET, TO YBEIMUYUBAET CKOPOCTh ABUKEHUS ITO-
ro «Mectay uepe3 BceneHHylo, MOCTENIEHHO MEHsIS €€ OC-
HOBHYIO COJIHEUHYI0 OPHEHTALHUI0 LNUKIMYECKH, Kax-
nble 24 yaca. DTO CI0KHOE JBUAKEHUE U UMITYJIHCHI 3eM-
nu, ConHeyHo#l cuctembl, Mnueunoro Ilytu u T.1.,
CO3Jal0T KOMIUIEKCHYIO CHUCTeMY ABMKeHusa. U npu Ha-
OJIIOICHUH 32 TEJOM, HaxXOASIIMMCS B IOCTOSHHOM,
CJI0’KHOM, MOCTENEHHO MEHSIOIEMCS IBHKEHUU OTHO-
cutenbHO d(dupa u Becenennoit, oOHapyKeHbI HEKOTO-
pble HHTEpPECHbIE B3aUMOCBs3aHHbIE 2Q(ekThl. DTH pe-
3yJbTaThl MOJIYYEHBl HE TaK, KaK OMUCAHO 3aKOHAMH
HreroTona, T.e. 6marogaps cuiie NpuTKEHUS, TEHCTBYIO-
el Ha pacCTOSHUM, Yepe3 BakyyM. «Bo3aelcTBus Ha
paccTosTHUM» TPEOOBAN «IIIEKTPUUYECKAsI BCEICHHAS» U
OTKpPBITHS Tenecuiibl Tecnsl. Beieacrsue mocTeneHHoro
JBUXEHUS MO OpOUTE M MU3MEHEHHUS BpalleHUS 3eMIIH
OTHOCHUTEIBHO d(PUPHOTO TOJISI CPAaBHUTEIBLHO HEOOb-
masi «BHEHIHAS ACHCTBYIOWIAs CUJa» («TpaBUTAIUS»)
JoJDKHA OBITH Be3jecymield mo 3akonaM Heiotona. Ona
JOJKHA MOSIBJISITHCS HA MpPaKTUKE, aXKe Ha UCKIIOYHU-
TEJIbHO ONHUCATEIBHOM YPOBHE, 3a HUCKJIIOYEHHEM JIO-
KaJbHOTO 3(pUpHOTO sABIEeHUs, oOecreunBast «CBOOOI-
HYIO CHJIy» BEUHOI'O JIBMIKEHHUsI, HECMOTpPS Ha rpaBHTa-
HUOHHBIE eicTBUA dupa. B To Bpems kak s cornama-
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I0Ch C TOM 4YacTbl0 TEOpUM OWHIITEHHA, KOTopas
TOBOPHUT, YTO TPAaBUTALUS HE 00YCIIOBJIEHA MPSIMBIM BO3-
JIelcTBUEM OJHOTO O0BEKTa Ha APYrodl (He «cuiia Ha
pPacCTOSTHUM»), sI HE COTJIAIIaoCh C YaCThIO, B KOTOPOii
rOBOPUTCS, YTO OHa O0yCJIOBJEHA TeM, 4YTO OOJIbIIOE
BpaIaromnieecs TeJI0 «0OMaThIBaeT» KOCMOC BOKPYT ce0s
U «ucKkpuBiseT ero». bes apupa Heuemy nsrudartbcs, u ¢
HHAM HET HUKAaKOW TEOPUH OTHOCHTEIBHOCTU. B Hagaie
1995 roga B o6Men Ha konuto «KocMuueckux npuuienb-
neB u3 [lentarona» s moay4ua Komuio paboTsl Dpuka
Jlepuepa «boibioro B3peiBa HUKOTAA He ObLTO». U ObIT
paa mpodecTb, YTO B aKaJAEMHUYECKOM MHpe (QH3UKH
(mnu acTpo(pU3UKHU) eCcTh yueHble, KOTOPbIE HCIOIb3Y-
0T, IO KpalHENW Mepe YaCTUYHO, MOU PACCYXKIECHUS OT-
HOCHTEJIBbHO TEOPUU OOJIBIIOTO B3phbIBA. XOTS OHU HE
UIYT TaK JAJIEKO, KaK s, OOBUHSAS SHEPTeTHUECKUX MO-
HOTOJIMCTOB-0JUTapX0B B MOJAEPKKE TEOPUU OOJIBIIO-
ro B3pbIBa HapsAy C TEOpUEH OTHOCHTEIBHOCTH HM3-32
SIBHOTO OTPUIIAHMS €10 CBOOOHOM dHepruun BceeneHHoM,
JIOCTYMHOW depe3 3¢up. DTa BceobOmas cBoOOgHAS
SHEeprus oOyCIOBIEHA TEM, YTO sl HAa3bIBAI0 «3aKOHOM
COXpaHEHHS BEYHOTO ABMXKECHHs». S HaIIesl BOCCTaHOB-
JeHHy10 KHUTY JlepHepa, 0e3 CChIIOK Ha UCIOJIb30BaHHE
HEKOTOPBIX MOUX HJEH B OOJIbIIEM KOCMHYECKOM Mac-
mrale.

OTtHocHuTenbHO Heu3BecTHBIM Tepoit Jlepnepa —
lanc AnbpdBen, mBenckuid acTpopuU3UK U KOCMOJIOT.
Ero pannmne «akajgeMHuecKue MOXOPOHB) PEIsITUBHUCTA-
MU OBUTH MOJTHOCTHIO OTMeHEeHBI B 1970 rogy BpydeHuEM
emy HoGeneBckoii mpeMueii 3a ero pa3paboTKu KOCMU-
YeCKOW MarHUTOTUIPOJAMHAMUKHI U €ro KOHIIEMIINIO 3a-
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KPETUICHHBIX CHJIOBBIX JTMHUM MAarHUTHOTO IOJIsSI, T€O-
PHIO, M03Ke YACTUYHO UM MOAYJIHPOBAaHHYIO. ANb(BEH
B M3BECTHOM CMBICIE 3aMEHUI CIOBO «3(UP» «IIa3-
MOI» M KaTerOPpUYECKU He COTJIACHUIICS CO 3J0yNnoTped-
JICHUEM MaTeMaTH4YECKOW TeOopHel OTHOCHUTEIbHOCTH,
KOTOpas, KaK OH CKasall, «J0JDKHA BCer/a OBITh CITyKaH-
KO MaTepuajbHOr0 MOHMMAaHHSA M THIATEJIBHOTO Ha-
OyroIeHUS, a He X03s1iikoi». OH yTBep)KIaji, 4TO THTaHT-
CKHE 3JIEKTPUYECKUE TOKHU, HAYILIUE Yepe3 KOCMOC, OT
ConHua 10 MiaHeT, M0 3aKPENJIECHHBIM CHUJIOBBIM JIMHU-
SIM JICCTBUTEIBLHO HECYT IUIaHETaM BpalllaTelbHbI MO-
MEHT. DTO OTKPBITHE BMECTE C €ro paboToi HaJl KOCMU-
yeckuMu coowsiTusiMu MXJ[ craBut paboty AnbdBeHa
OYeHb OJM3KO K JMHAMHYECKOW TEOPHHM TI'paBUTAINHU
Tecnsbl. TlosBneHue Takux u3naHuM, Kak kHura JlepHepa,
MO3UTHBHOE COOBITHE, KOTOPOE MPEJICTABIAET PACXOXK-
JICHUE B OLICHKAX TEOPUU OTHOCUTEIHLHOCTH, HEBBIHOCHU-
MO€ JJIs PeISATUBUCTOB. Teopus O0abIIOro B3phIBA Te-
psieT CBOMX CTOPOHHUKOB CPEaM YUYCHBIX, HECMOTpPS Ha
BCIO JDKUBYIO IpONaraHay B IPecce U JPYTHX CPelCTBax
MaccoBOM MH(pOPMAIUU, MBITAIOIINXCS YBEKOBEUUTH U
HOJJEPIKATh 3Ty JOKHYIO TEOPHUIO. S| PEKOMEHYI0 KHHU-
ry JlepHepa, HECMOTpS Ha TO YTO OH €IllIe HE MOJTHOCTHIO
noJ/Iep)KUBaeT Teoputo 3dupa, 3aTo mocmen OPOCHTH
BBI30B PENATHUBU3MY U KOCMOJOTHH OOJBIIOTO B3pHIBA.
CymecTByomuii Kypc, Mo KoTopomy ocob0oe MecTo Ha
3emiie mpoxoauT uepe3 Beenennyto, ecrecTBeHHO, Ooliee
CIIOKHBIM, YeM aHaJIOTHUYHBIN Kypc mecta Ha CouHIe,
TaKk Kak 3eMJisd NpEeACTaBJIsIeT MEHbIIMKA LUK BHYTpPH,
6ompmrero. OTHOCUTENHHO A(DUPHOTO TOJIST BCE B3aUMO-
cBA3aHHble nepemewieHuss CONHEYHON CHCTEMBI U
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Mueunoro Ilytu 0OBIYHO BeayT Halle MeCTO KOJIEOII0-
HIMMCS MyTEeM, MO0 KOTOPOMY Hallla CKOPOCTb OTHOCH-
TEJIbHO BHEIIHMUX TN NEPUOANYECKU TO YBEINYUBAETCA,
TO yMeHbIIaeTcs. Te ke caMble MPUHLIMUIBI ABHKEHHUS,
MPUMEHUMBIE K KOCMOCY, JOJIKHBI TAK)KE€ MPUMEHATHCS
K JIBUKEHHUIO MECTHBIX T€Jl, 32 UCKIIOUYEHUEM TOTO, YTO
Ha pe3yJbTaThl IOCIEIHUX BIIMAET HAJIUYUE DIIEKTpUUE-
CKUX, MarHUTHBIX U TaK Ha3bIBA€MbIX «TPaBUTAIIMOH-
HBIX» Tosier 3eminu. To, yero Ab(BEH KOCHYJICS B €T0
JI0JITO HE MPU3HABAEMOM OTKPBITHU THTAHTCKHUX 3JIEK-
TPUUYECKUX U MAarHUTHBIX 3JEKTPUUECKUX TOKOB, MPO-
HU3BIBAIOIIMX KOCMOC, MTOX0KE Ha HE IPU3HaBaEMble CU-
Jbl, JEHUCTBYIOLME TAKXKE HA JOKAJIbHOM ypoBHe. Kak u
OpocKHM Halel MIaHeThl, U HAaC C Hell yepe3 KOCMOC €O
ckopocThio mpudnauzutesbHo 70000 Muib B 4ac, €cTh
BEIM, MPOUCXOAAIINE Ha 0oJiee MEJIKOM, J1aXke MUKPO-
CKOIMYECKOM YPOBHE, KOTOPBIE UI'PAIOT BaKHbIE POJIU B
3TOW rUraHTCKOW maHopame. boapwioit Bompoc — TOT,
KOTOPBI CTOPOHHUKH KOCMOJOTHH OOJBIIOrO B3phIBA
CTPEMIIKCH MPEXKAEBPEMEHHO OTOPOCUTH: KaK MOXKET
BCE OCTaThCSl B BEUHOM JIBUKEHUH, KOI'/la COIVIACHO TEO-
pUU peNsATHBU3MA 3aKOH COXpPAHEHUSA JHEPTHHU HApY-
IIeH, ¥, TAKUM 00pa3oM, TEOpHUs PEISATUBU3MA TaKKe
onpoBepruyra? MepTBOpPOXKIECHHbIE, IO UX MHEHHIO,
teopun Tecnbl, HapsaAy ¢ Teopueit Anb(BeHa BCe elie
IPBI3JIU TJIOTKU MOHOIMOJUCTOB. Takum oOpa3om, OHU
XOTENIH CKPBITh BCE UCTUHHBIE KOHKYPHUPYIOLIUE TEOPUU
U COXPaHUTh PEJSTUBUCTOB U CTOPOHHUKOB TEOPUU
00JBIIOTO B3pBIBA B aHHAJIaX HayKku HaBcerna. OHU co-
YUHUIMU CUEHAapUl, B KOTOPOM M3HAYaJIbHbIM FUTaHT-
CKHUH B3pBIB CTaJl HA4aJIOM Ipolecca, pe3yabTaT KOTO-
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poro Bce Mbl BUAUM, U CO BPEMEHEM «BpallleHHE I10
UHEPUUH NPEKPATUTCS», KAK NIPEeKpalaeTcs JBUKEHUE
aBTOMOOMIS 6e3 3ampaBku OeH3nMHOM. TakuMm oOpazom,
OHU NPHUCOEANHUIU TEOPUIO SFHTPONHUU KO BTOPOMY 3a-
KOHY TEpMOAMHAMUKHU TaK, YTOOBI PHEpPrUs cTaja Io-
CTOSIHHO «HEIOCTYIIHON», IMMOCKOJIbKY BcenenHas, Bpa-
1asch 110 MHEPLUHU, OCTaHABIUBAETC.

HEZOCTAIOLME MIEM O TOM,
KAK BCEMMPHbIE NMPOLECCHI
HEMPEPbIBHO CAMOBOCMPOMU3BOAATCS

Uepes B3auMoJelCcTBUE MPUPOIHBIX CUJ, CIA0BIX U
CWJIBHBIX, JIEHCTBYIOIIMX HA MaTepHUI0, BEUHOE ABUKECHHE
coxpansercs. CUIbpHBIE MOABIAIOT OoJiee ciiadble CHIIBI
W JenarT Ooibine padoThl 3a TOT K€ MEpUOJ] BPpEMEHH.
Kocmuueckass pagmaunus TpanciaupyeTca udepe3 sdup,
MIOKa OH HE pearupyer ¢ Miaa3mMoil, GopMupys MaTepHuio.
Korma mMarepust KOHIIEHTPUPYETCS, KOHUEHTPUPYIOTCA U
CHUIIbI, AeiicTByIomUE ¢ HEel. B KOHTakTe ¢ Apyrum, MeHee
KOHUEHTPUPOBAHHBIM BEIIECTBOM 0o0Jjiee CHUIIbHBIE KOC-
MHUYECKHE CHUJIbI, TEHCTBYIOIINE B Mpeaesax 3aHUMaeMo-
ro UMU MPOCTPAHCTBA, pabOTAIOT, MPOU3BOIS MPEBpallle-
HUS U B KOHEUHOM cyeTe OoJiblle KOCMUYECKON pagua-
nuu. OTa pagualus ABUXKETCS uyepe3 KOCMOC, MOKa He
HOTJIOTUTCS ¥ HE U3MEHUTCA IJIa3MOW WM APYroi mac-
coil, mpou3Bos OOJbIIE MACCHl WJIM APYrOro U3JIy4eHHUs,
U Ipoliecc MpoaoKaeTcs 10 OecKoHeUHOCTH. Tpe3Bblit
MBICJIUTEIb TOJKEH UMETh YIPOLIEHHBIH OTBET Ha BO-
npockl: «OTkyna nosBiasieTcss Matepusa?», «Kyna ona yxo-
ouT?», «YTo sIBAsSETCA LENbIo XKU3HU?» U T.A4. MHOTaa MBI
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JOJKHBI TPHUHATH AEHCTBUTEIBHOCTh M HCKIIOUUTH
(hanbIIMBBIE TEOPUH, KOTOPBIE MBITAIOTCS JaTh HAM YIIPO-
IICHHBIA OTBET; MBI JIOJIKHBI JOIYCTUTh, YTO MBI YEr0-TO
HE 3HaeM, WIM JOJDKHBI CUMTATh HEKOTOPbHIE BOIPOCHI
CJIIMIIKOM TJIYNBIMH, 9YTOOBI cripamuBaTh. DakTel cymie-
CTBOBAaHMSI BCEMUPHON MaTEpHUH, CUJIbI, OTPOMHBIX pac-
CTOSIHUM, TUIOTHBIX T W COOBITUH M BEYHOE JIBIKE-
HUE — 3TO HeTpaHchopMUpyeMoe Chipbe (OCHOBHBIC
KOCMUYECKHE JIyUH) WM «HAyaJbHbIE 3aKOHBD) JEHCTBU-
TEJIBHOCTH, KOTOPbIE MBI JOJDKHBI MPUHATH MPEX]E, YEM
CMOXXEM pa3BUBATHCA M OTBEUATh HA CHEIU(PUIECKHE BO-
MPOCHI, CBSI3aHHBIE ¢ 0oJiee MPAKTUYHBIMU aCIEKTaMH
cymecTBoBaHusA. Tak Kak CKOPOCTb IBHKEHHSI 3€MIIH 110
op6ute Bokpyr ComnHua 6ojblie, 4eM CKOPOCTh Bpalle-
HUsl 3eMJIM, Hallleé MECTO HUKOIZAa HE JBHUraeTcs Haszaj
OTHOCHUTEJIbHO 3(hHpa, XOTA OH 3aMEJISETCS U yCKOPSET-
cs. OpOutanpHas ckopocTh Miewynoro Ilytu, B cBOMO
ouepenb, OoJibliie opOuTanbHONU ckopocTn CoOJIHEYHON
CUCTEMBI WJIM YCKOPEHUS BpallleHHs] 3€MJIM, M Halle Me-
CTO MPOJBUraeTCs OOBIYHO MO «BOJHUCTO-U3BUIMCTOMY»
IIyTH, B KOTOPOM MBI YCKOPSIEMCS U YMEHbBIIAEM CKO-
pOCTh B LIMKJAX JJIMHHEE OXHOrO IHSA U T.J. EcTb Bce
OosnbiIre U OONbIINE HUKIIBI IBUKEHUS B TEUEHUE JJOJTO-
ro BpeMeHH, Kak 3asBJeHO paHblie. Kak MOXHO yBUIETh
U3 ATUX LUKINYECKUX ABUKEHUH, Beenennas — cucrema
B3aUMOJICHCTBYIOIIUX CHUCTEM, KOTOpBIE JEHCTBYIOT C
OO0MBIIION TOYHOCTHIO,  HE 110 B3PHIBHOMY CTaH/IAPTY, «a-Jis
0oJbII0i B3pBIBY. Beeolliee nmepeBMKEHUE CTPOTO yIIO-
PAOYEHO IO CXEME MEPUOJINYECKN MEHSIOIIUXCS KPYTOB
(MM 2JTUIICOB) B MpeAeNiax KpyroB, MPECTaBISIOMINX
MEXaHMYeCKHe KoyeOaHus, BBHI3BAHHbIE MEHBIIMMH H
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OONBIINMH 3JIEKTPOMArHUTHBIMU KoneOanusmu. Hc-
KJIIOYEHHUS M3 JTOr0 — CIydyailHbld KOCMHUYECKHUU
B3PbIB, HAIIPUMEP, CBEPXHOBO 3BE€3/1bl, JOKA3BIBAIOT, a
HE OMPOBEPTaroT MpaBuiio. Jaxe penkas KoMeTa CleayeT
CXeMe NEepUOANYECKUX U3MEHEHUH, B TO BpeMs KakK Oc-
TaTKW KOCMHYECKHX COOBITUI B KOHEYHOM CYETE yKJia-
JBIBAIOTCS B CTPOTYIO CXeMy. XOTs TaKH€ B3pBIBBI B Ha-
nieM Mmacmrtale SBISIOTCS TMTAaHTCKUMH, B KOCMHUYe-
CKOM MaciiTtabe OHM MOJAO00HBI HE3HAYUTEIBbHOU psOu
Ha OBEPXHOCTH NpyJia U HE MOTYT U3MEHHUTH HAIly Hep-
CIIEKTHUBY.

Ecnu Ha mponuioi Heielne NMCTAaHIIMOHHO YIpaBJse-
MBI TeJeckon, Hanpumep Xabbes, mokas3an nepemMernie-
HUE 10 CPaBHEHHIO ¢ OoJiee paHHUM U3MEpPEHUEM, MPo-
BEJICHHBIM HECKOJIbKO JIET Ha3aJ, 0003Havarolee JBuxe-
HHUE B yJaJeHHOW 4yacTh BceneHHOW, TO crpaBeainBO
BCIIOMHHTB, YTO 3TO — TOJIbKO HAOJI0OIeHUE IepeMenie-
HUS, B3SITOrO U3 HAMHOTO 0oJiee KpyIHO# cxeMbl Koyieba-
HUM 3a ropaszno 0oJiee JIMHHBIA MPOMEKYTOK BPEMEHHU.
B Heill 3TO nepeMenieHne M03KE OKAXKETCS IBUKEHUEM
Jpyroro THUIa, ¢ Hallel TOYKU 3PEHHS, WIK OTHOCUTEIb-
HO 3TOTO TEJECKOMa, €CId Mbl MOTJM Obl MPOBECTH Ha-
OyroZicHUEe B TEUCHUE MUJUIMOHA JIeT B OyaymieMm. B Ha-
CTosilIee BpeMs Mbl HAaOII01aeM KPYTOBYIO MOJIEIb IBUKE-
HUS 3eMJIU U OOJIBIIUX CTPYKTYpP B «HAIIUX OKPECTHO-
cTsiX» BceneHHOM, MO3TOMY Y Hac €CTh JOCTaTOYHOE
OCHOBaHMeE M0JaraTh, 4YTO BCE TaKUE JABMXKCHHUS SBIISIFOTCS
UUKINYECKUMU, U MOXKHO ObUIO OBl 9KCTPANOJIUPOBATH
ce0s B TO BpeMs, KOrjia BHCIIHUN BUJ ObUT ObI COBCEM
npyroi. Teopust, uro 3emiis U Ipyrue HeOecHbIe Teaa —
pe3yabTaT OOJBIIOTO B3pbIBA, CMEXOTBOPHA. TOJIBKO IMO-
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npITaliTeCch BOOOPA3UTh BCIBIIIKY OOJIBIIOTO B3pbHIBA,
CO3/IaBIIYI0 3eMJII0 U3 Majoil Macchl B KOCMOCe. 3aTeM
HaJ0 OBLIO HAKOMHTH THICAYU (DYTOB OTIOKEHUM U3 pa3-
JO)KMBIINXCS OCTAHKOB JKMBIIMX Ha 3eMJie CYIIECTB,
YBEIUYUTH Maccy 3eMJIM C MOMOIIbI0 (POTOCUHTE3a, HE
MMEIOIIETO0 HUKAKOT'0 OTHOWIEHUS K OONBIIOMY B3pBIBY.
Kakoe cosnanenue! Y BceneHHOM HET HUKAKOIO «BO3-
pacta», MOCKOJIbKY OHa BCETJa CyIIecTBOBaja U BCerna
Oyzer cyuiecTBoBaTh. Bes Teopust o TOM, Kak «ObUH CO3-
JaHbl» IUTAHETHl NMpU OOJIBIIOM B3pbIBe, Henena. Kus-
HEHHbIE (OPMBI, TOJKHO OBITh, CYHIECTBOBAIU €UHO-
Kbl HE TOJIBKO Ha Mapce, HO M Ha BCeX JIPYrUX IUIaHeTax
U 3Be3/ax B onpezeneHHoe Bpemsi. DaKTHUECKH MIaHeThI
BBIPOCIIM W3 MEHBIIUX Tell Onaromaps ¢opmam KU3HH,
KOTOpbIE MPeoOpa3yroT MeX3BE3AHBINA d2QUp B TBEPAYIO
Maccy, YIpaBiIsieMyl0 KOCMUYecKoil panunanueid. Ha ka-
Ky10 Obl TJIyOMHY MBI HU CIyCKaJIMCh, KaK Obl HHU TbITa-
JIMCHh MHBIM CIIOCOOOM TOIyYUTh MPSIMOE J0Ka3aTEIbCTBO
MPOTHUBOIIOIOXKHOTO, Ha JH000W TyOuHe Mbl HalJieM Be-
[IECTBO, KOTOPOE OBUIO B MPOIIIOM YacThIO KUBBIX CY-
HIeCTB. DTa TEOpHUs, KOHEYHO, JIENAeT MJIAHETy «CIUII-
KOM CTapoii» IJii CTOPOHHUKOB TEOPUH OOJBIIOTO B3PHI-
Ba, IIOCKOJIbKY TpeOyeT HaMHOTO OOJIbILIEro BPEMEHH IS
3emuin, 4TOOBI JOCTUTHYTh €€ HBIHEIIHErO0 COCTOSHHS.
OHa 0TOPOCHUT UX «JIETOMCYUCIICHUE», UMEHYEMOE «KOH-
ctaHToi XaOOemmta», Omaromapss KOTOPOMY CO3JaTelTd
Teopuu OOJILIIOTO B3pbIBA PEILUIIU, YTO MpEAroIaracMas
«mara poxxaeHus» 3emun HeBepHa. Hampumep, ogHuM u3
KOMIIOHEHTOB XJIOpO(dUIIIa ABISIETCS KeNe30. ITo Kee-
30 HapAOy C OTJIOXKEHUSAMH YT M JPYTUMU 3JI€MEHTaMHU
MOJIy4eHO ¢ MoMoIIbio (hoTocunTe3a. Ecnu Tomma nopoa
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3eMJIH, U3MepseMas ThicsiuaMu QyTOB, 1aXKe MUISIMH, CO-
CTOUT U3 PA3JOXKHUBLIUXCSA U TPaHCHOPMHUPOBABIINXCS
OCTaTKOB PAaCTUTEIBbHOW W XWBOTHOW >KU3HH, 3HAYHUT,
InepBOHA4YaJbHaA ouomacca npeaAcCTaBjIA€T B KOHCYHOM
cueTe KOHBEpCcHIO 3(upa, yIpaBiIsieMoro paanamnuen ue-
pes3 (I)OTOCI/IHTC:%, BO MHOTHUC 3JICMCHTBI U MUHCPAJIbHBIC
BEIIECTBA, COCTABIAIONINE CIOU. DTH IIEMEHTHl MOTYT
OBITh JIETKO MPOCIJICKEHBI B TOM Ipoliecce, HaIpuMep,
XKeseso, Kaiaenui, pocdop, cepa, a3ot, yraepos, BoaO-
pon, kuciaopoa u renuid. OHU CyMMHUPYIOTCS KOCMHYECKH
ynpaBisieMbIMU (hopMaMu KU3HU. ECThb, BepoATHO, KOH-
CTaHTa BCEMUPHON MaTeMaTHYECKOW MPONOpPLUOHATb-
HOCTH MEXJly OPTraHUYeCKUMH ¥ HEOPTaHUYEeCKUMH (op-
MaMmH ku3Hu. U Mbl JOJIDKHBI ITIOHATH, YTO BCA 3Ta Macca
BEPXHHUX YPOBHEH 3eMJIM JI0 CaMOro IIyOOKOTO yPOBHS,
JI0 KOTOPOTO MBI MOXXEM NPOOYPUTH CKBAXKHUHY, MPEJ-
CTaBJIsIET cO00H Maccy, MpuOaBICHHYIO K Macce 3eMJIU
JKU3HCHHBIMU IIpOoLE€CCaMU, B KOTOPBIX B UTOI'€ KOCMU-
Yyeckas paauaius yrnpasisieT HAaKOTUICHHEM MaccChl U3
a¢upa.

O¢up, nepenaromas cpeaa, KOTopasi MPOBOAUT IJIEK-
TPOMArHWTHOE M3IIy4yeHHE Yepe3 KOCMOC, OYEBHIHO, MO-
XKeT OBITh MpeoOpa3zoBaH B OOy (GOpMy BENIECTBA.
WNuade, otkyna Obl mosiBuiiack 31a Macca? Tak xe, ode-
BHJIHO, BO3MOJKHO TIOJYYHTh JIFOO0H 37eMeHT u3 3dupa
WIH TpaHC(HOPMUPOBATH IPYrHe SJIEMEHTHI, UCIONb3Ys
HA/IISKAIYI0 TEXHOJIOTHIO, KOTOpasi SMYJIHPYET WK ycC-
KOpSIET 3TOT NPHUPOIHBIN mporiecc. DPUpP COAECPKUT diie-
MEHTapHBIE YaCTHIIBI TOTO, YTO MBI Ha3bIBAEM «CYXHM Be-
IIECTBOMY», HEMPOHUIIAEMOCTh KOTOPOTO YBEINYHBACT
3Ty BO3MOXKHOCTh. Hukona Teciia B KOHEUHOM cueTe pea-
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JM30BaJl UCHOJIb30BaHKUE 3(Upa B CBOEM OTKPBITHH «OT-
pOMHOM IBUXYIIEeH cuiby. Ero sjnekTpuueckue TexXHo-
JoTHH paboTalOT M, 4TO 00Jiee BaXKHO, PACHICTUISIOT BO-
JIOCHL... U aTOMBI. TOJBKO 3(Up, KOTOPHIN TECHO CBA3AH C
UMITYJIBCOM, MOT OOBSCHUTH HATUYUE OTPOMHOM JBHXKY-
HIei CUIIbl, TaKOM, Kakyto g Habmonan B 1953 roxy. Ora
JBWOKYIIast cujia Oblia He OOJIbIle, YeM CHJla, CYIeCTBYIO-
niasi B MpUpojie, KOTopasi B pyKax 4eJIOBEKa CTAHOBUTCS
CPEICTBOM, pabOTAOIINM I10 €ro KeJIaHWuI0, Koraa hu3u-
YeCKUe MPOIECChl, CMOCOOHBIE K CHHTE3UPOBAHUIO U
YIPABICHUIO UM, CTAHOBATCS M3BECTHBIMHU. lIpenmomna-
rasi, 4To s MOT BUAETH CYJJHO HA PACCTOSHUU J10 TPUILATH
MUJIb, Sl CYUTAIO NIPU HOPME U CIOCOOE ero yCKOpeHUs,
YUHUTBIBAsl €T0 BEPOATHYIO MACCy, COBEPLUICHHO OYEBHI-
HOW onHy Benib. [lake eciin ObI Bech 00beM CyIHA OBLT 3a-
MOJIHEH PEAKTUBHBIM TOILIMBOM, OHO OBIJIO OBl UCIIOJIb-
30BaHO 3a 3TH TPH CEKYH]Ibl, HEOOXOAUMBIE [T €r0 YCKO-
peHus 10 ckopocTH npubausutesbHo 36000 Muias B vac
¥ UCYE3HOBEHHUS B OECKOHEYHOCTH. JTO OBIJIO BO3ZMOXKHO
TOJIbKO M3-3a IPUMEHEHUS TEXHOJOTHH Tecibl, KoTopas
MOYTH MTHOBEHHO Tacuiia JIEKTPOMATHUTHYIO MHEPLHUIO
U CUHTE3UpPOBaja HOBBII MMITYJIbC. DTa TEXHOJIOTHUS TaK-
&Ke co3jana CBOOOIHBIN OT TPEHHUS IyTh Yepe3 Cpeay |
TaK)Ke MpeJoTBpaTUia yAapHYIO BOJHY WJIM 3BYKOBOM
ynap. OTpunarteiabHble 3JIEKTPOCTATHUYECKUE Pa3psi/ibl,
OYEBHUHO, CO3JAJIA MyTh, B3AUMHO OTTAJKHUBAs OTPUIA-
TEJIbHBIE 3apsI/ibl TOTO K€ MOopsAKa B aTMochepe Brepeau,
BJIOJIb U 110331 IIyTH KOpalJisi, KOTOPBIM HE ABUTajics pe-
AKTHBHO C PE3KUM BBIOPOCOM Ta30B MO33aaH CyJHA, CO3-
JAIOIMM 3BYKOBOU yaap. S HaOmroman nmuTeabHbIe 3apsi-
Ibl, CBEPKAIOIINE M UCIENeNsIonre, mo3aau cyana. Uto
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Takoe nHepuus? MHepus — UMIyIbC, KOTOPBIM TEIO «B
HIOKOE» yke 00J1ajaeT, IOTOMY YTO HAaXOAMUTCS B COCTOS-
HUHU PaBHOMEPHOT'O JBUKEHHS, YTOOBI [0 OTHOIIECHUIO K
HaM OKa3aThCs B nmokoe. TexHonorus Teciapl, OUEBHUIHO,
UCTIOJIBb3YeT JIEKTPOMAarHUTHOE B3aMMOJEHCTBUE, Jat0-
niee MomHOCTh B 1040 pa3 GONBIIyIO0 MPHU HUCIIOIB30BA-
HUU MEHBIIETO KOJMYECTBA «TPABUTALMOHHOW» WU XU-
MHYECKON «IOJABOJAMMON 3HEPTUW», HYKHOU JJIS YIIpaB-
JICHUS DJIEKTPUUECKUM T€HEPaTOPOM, YTOOBI MOJYyYUTh
9JEKTPUYECTBO IS BBI30Ba HM3MeHeHHUsA. [loCKOIbKY
«QHEPTUs» SABIAETCA «BO3MOXKHOCTBIO CIIENIATh paboTy» H
«paboTa» B TaHHOM ClIy4ae — «IEpeMEeIIeHHEe MacChl Ha
paccrosiHue», a 0ojee 3HaUYMTeNbHAs CHjla caenaeT 00b-
e paboTHI 3a ONpeeIeHHBI HHTEPBaJl BpeMEeHH, 3Ha-
9UT, HEOOXOIMMO MPEBPATUTH OoJiee caaldyro cuiry B 60-
Jiee MOILIHYIO (CYIIECTBYIONIYIO B OKpY’Karoleil cpene).
Jnd 3TOro HaJlo MCHONB30BATh «IHEPTHUIO OKPYXKAIOMIEH
Cpenbl», 9TO0BI caenaTh 0obine paboThl HOBBIM CIIOCO-
6oMm.

[Ipouecc, nenaromuii BO3MOKHBIM ABUKEHHE C TO-
MOIIBIO AJIEKTPUYECTBA, SIBIsETCS AMHAMU3MOM Bcenen-
HOH, KOTOpas €CTECTBEHHBIM 00pa3oM oOMeHHBaeT 0o-
nee ciabbie U 6ojiee MOUIHBIE CUJIbI, YTOOBI COXPAHUTH
BEUHOE JIBUKEHHE C JIIOOBIM MOTEPSHHBIM HUMITYJIbCOM,
MOTIOJIHSIEMBIM OCHOBHBIMH COJTHEYHBIMH JIy4aMH HIIU
JIPYTOil €CTECTBEHHOW KOCMHYECKOUN paauanueil uim cu-
J01.
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HAB/IOAEHUA

*' Teopust Tecnbl, OCHOBBIBAIOIIASCS HA MPEKHUX
UCCIIEJIOBAHUAX U TEOPHUAX, (HOpPMaIbHO HE HCIOIH30BA-
nack. [Ipu 3TOM OBLTO, TO3BOJIEHO BUIAETH TO, YTO HEIO-
CPEICTBEHHO HAOII0/1aJI0Ch MHOIO MJIU OBLJIO TECHO CBSI-
3aHO co MHOHU. B 1946 roay s Havanm u ¢ TexX mop MpoaoJi-
’KWJT HAOJI0/1aTh SJIEKTPUUYECKHUE JIETaTeIbHbIEC annapaThl,
CIeJIaHHbIE YEeJIIOBEKOM, KOTOPbIE MOTJU MapHUTh, BKIIIO-
4aTh BBICOKYIO CKOPOCTH 0€3 pa3pbiBa Ha 4aCTH M YCKO-
PATHCS IOYTH MTHOBEHHO 10 ckopocTu 36000 Muib B yac
0e3 CIBIIIMMOTro 3ByKa WM 3BYKOBOro ynapa. CyaHo s
Habmonan B 1953 rony, cpeap O6ena qHs, napsiiee npuoau-
sumenvro B 300 dyrax, npubauzumenvio Ha BbicoTe 250
(yTOB BbIIIE YPOBHS 36MJIU, MPEIECCUPYIOIIEE MO BbI-
COKHUM YyTJIOM — NPHUOIU3UTENBHO 45 TpasycoB — U HU3-
KM KO3((PULUEHTOM, PaBHBIM APUOIUUMENbHO TIBYM
npeneccusM B ceKyHAy. Bckope mocie toro, kak s ero
YBHJIET, OHO HAYaJlo YJAIAThCSA MPsIMO Ha 3araj], ObICTPO
YCKOPSSICh 10 CKOPOCTH npubauzumenvro 200 MUIIb B 4ac.
B 310 Bpems oHO coBepmIMIO a0COMIOTHO MPABUIBHBIN
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MPSIMOYTOJABHBIN OBOPOT MO MPSIMOM BHU3, 3aTEM JIpY-
roil MOBOPOT MO NPSIMOMY YIJIy Ha3ajl, pa3BEpHYJIOCh Ha
YpOBEHb TOJIETa, HUKE HA4aJIbHOTO Ha CTO (yTOB, U yC-
KOPWJIOCH B TOYKY O€CKOHEUHOCTH BBILIIE TOPU30HTA HA
paccTtosiHEe MPUOTU3UTENHHO 30 MUJIB 32 TPU CEKYHJIBI.
3totr MaHEBp MO CHMIKCHUIO BBICOTHI ITOJIETA HAJ IMOBEPX-
HOCTBIO 3€MJIM TIPUMEPHO JI0 cTa PYTOB OBUT OCYIIECTB-
JICH IIHJIO0TOM, 4TOOBI caciiaTb CyJHO MCHEC BUIAHNMbIM
HaOJIro1aTesIsIM Ha 3eMJIie, KOT/Ia OH OOHApy KW, 9TO Ta-
pUT Haj ropojnoM. Beicokuii yroa npereccuu Obut 00y-
CJIOBJIEH HEHMCHPAaBHOCTHIO THPOCTAOMIU3AIMOHHON
CHUCTEMBEI.

CyaHo OBIJI0O CKOHCTPYMPOBAHO TakK, OYATO COCTOSIIO
U3 JIByX CTBOPOK U3 Hepxaseromieil cranu 50-¢pyToBoro
JUaMeTpa, COeIMHEHHBIX MOJ00HO PAaKOBUHE MOJIIIOCKA.
VY Hero ObUIM KOHIIEHTPUYECKUE «OOPO3Ibl» — ILETH Ha
€ro MOBEPXHOCTH, KOTOpbIE ObUIM MPUOIU3UTEIBHO B
OJMH JIOWM IIMPUHON Ha BCEM MOBEPXHOCTH CyAHA, UTO
MpHUAAaBaIO0 €ro JAByM MOJOBUHAM BHJl TUTAHTCKOTO «Me-
TAJNIMYECKOTO BOJIUKa» (FOJIBI), TOCKOJIBKY CYJIHO TIpe-
L[eCCUPOBAJO, JIy4d COJHIA UTPAIH HAa €ro BUOPHUPYIO-
el 6rectsmed Metaumaeckoi mosepxHoctu. ComHile
Toraa ObUI0 MPUOIUZUTENHHO HA JAECITh IPATyCOB BBILIE
TOPU30HTA.

[TockonbKy CyHO HpeLeccupoBano, OHO UCIYCKAJIO
CBEPKAIOIIYIO, «PaLy’KHYIO» JJIEKTPUUECKYIO0 KOPOHY, Kak
MeTaJuInyecKasi MOBEPXHOCTh, KOTOPasi HadJIEKTPU30Ba-
Jach TOKOM BbICOKOro HampsixkeHus Tecnsl. Korga xo-
pabyb MepruouYecKu OTKIOHSJICS OT COJIHIIA BO BpEeMs
KoJieOaHWi, Ha TEHEBOW CTOPOHE HH3a TOKa3bIBAJICA
MATKUH, «MYTHBIH», HH(pPAKpaCHBIA HaKal, yKa3bIBalo-
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MU HAa BO3MOKHOE HAJIMYUE MHKPOBOJIH BHH3Y, B TO
BpeMsl KaK OCHOBHAs «paly’kKHas» KOpPOHa HaBepXy ObLia
«IIEpOXOBATOI» M SIBHO MOJ| BBICOKUM HAIPSHKEHUEM OT-
pULIATENBHOTO JJIEKTPOCTATUYECKOTO 3JIEKTPUUECTBA.
[TockonbKy CyTHO Hadajo yCKOPATHCS, paxy’kHasi KOpo-
Ha chopmupoBaa OiecTsAIINi, CBEpKaIOUIUi ciies mo3a-
i cyana. Cren Takke MOKa3bIBall «CTPYKTYpPY» MOTEPEeK
XBOCTa M YacTOTY MPELECCHUU, YBEIHUYUBIIYIOCS C YCKOpe-
HUEM KopalJisi, MoKa TOT HE CTaJl MPOCTHIM KOJIEOIIO-
muMcst naTHOM. K ToMy BpeMeHU CyAHO CAENajo CBOU
nBa nmooporta Ha 90 rpagycos Ha ckopoctu 200 Muib B
yac 1o npubnusutenbHoMy noacuety. MoHHbIH cnen mo-
CTETIEHHO MCUe3 103311 CyJHa, ¢ HeOOJIbIINMHU UCKOPKa-
MU, MOABJISBIIMMUCS B Clie[ie. DTUM CYJHOM HCIOJIb3Y-
IOTCSl OBICTPOTIEPEMEHHBIE AIEKTPOCTATUYECKHUE pa3ps-
161, BbIpaOaThIBa€Mble BOJIHOW JUTMHOM B OJHY YETBEPTb,
TeHEPUPYEMOH eIMHBIM KaTyLIEYHBIM TepMHHAIOM Tec-
ael. OHM NPEACTaBIAIOT cO00M crUpanu, HECOMbIE JIy-
4OM, MPOU3BOJUMBIM ra30BOU JaMIIOW €AUHOTO TEPMH-
Hana Tecibl, OpMEHTUPOBAHHBIM BJOJIb HAPABIICHUS YC-
KOpEHHsSI W TPHUHOCSALIUM KaHalbl CHJIOBBIX JHHHH,
HEOOXOAMMBIX ISl TATOBOTO YCHJIUS IO MEPEMEIIEHUI0
cynHa. OT0 Bce ObuTO oueBUAHO U3 dddexra, rpadude-
CKHM M300pakeHHOTo B Bujae KOpoHbl. Cy/IHO MOJIETEN0
TOYHO Ha 3amaji, K ceBepHO# rpanuie, ¢popty biucc, ps-
noMm ¢ Onb-Ilaco, Texac. B ¢opre bince Obina pasmerie-
Ha cexpeTHas mTab-kBaptupa apmun CIHIA, B KoTOpOIi
Bepuep ¢on bpayn Obu1 Ha3HaueH pyKOBOJUTEIEM HC-
cinenoBanuii setom 1945 roma. CekpeTHas mrad-KBap-
THpa OblIa BIOCIEACTBUU MEpeBe/IeHa BMecTe ¢ 0a3oii
onepanuu o bpayna B Apcenan Pencroyn, Amabama,
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npubiusuteasHo B 1951 roay. CornacHo Moemy Haoto-
JICHUIO TOSIBUBINASACS DJIEKTPUYECKas CHCTEMa HeMeJ-
JI€EHHO CHUHTE3UpOBaJia BHYTPEHHUM aTOMHBIM CIOCOOOM
WHEPIUI0 U UMITYJIbC, OOBIYHO CO3JA0IINe MPOOIEeMbI
IIpU YCKOPEHUHU U BpPALIEHUU, HO IIPEOJOJICHHBIE CUCTE-
MO, 9TO OBIIO I0KAa3aHO KBAAPATHBIMHU, MIPSIMOYTOJIbHBI-
MU BUpPaXaMH U YPE3BBIYAWHO OBICTPHIM YCKOPEHHUEM.
[TossBUBIIAsicsl cMCTEMa MOYTH HE MMeJa OTHOLIEHHUS K
«rpaBUTALlMN> B KHUXKHOM CMBICJIC CJIOBA, JAXKE IIPHU TOM,
4TO OHA SBHO MOKAa3bIBaja, 4TO caMa rpaBUTAIMs, OYe-
BHAHO, COYCTAHUEC TCX XKC CaMbIX BUJOB 3JICKTPOMArHUT-
HBIX TEXHUK. JTH HaOII0eHNs OBIIM ClIeNaHbl 10 BHEII-
HHUM IIOKa3aTcJIAM: MHOIO 3aCBUJACTCIILCTBOBAHLBI OIIPCIC-
JeHHBbIE (AKTBI OTHOCHUTEIBHO TPHUPOALI ddHupa,
Ir'paBUTallid, HHCPLHH, HMIIYJIbCa W JJICKTPHUYCCTBA.
51 moaTBeprkaa0, YTO BUAET MAIIMHY, U OHa ObL1a caemna-
Ha PyKaMHU 4YeJIOBeKa.

S naGmroan HOYBIO IEJIbIe 3CKAPhI JETAIOMINUX Tape-
JOK, JETANINX Ha OOJBIION BBICOTE B OINPENIEICHHOM IO-
psaake, B mepuon ¢ 1946 mo 1953 rox B HameMm gome, KO-
IJa s Ccriajl Ha OTKPBITOM BO3/yXe Ha HalleM 3aJHEM JIBO-
pe. Dckaapsl MpoJieTaly Haja TOpPOJIOM B HAIlpaBJICHUHU
Hpro-Mexuko, rpaHHIla KOTOPOTO ObLIa MPUOIH3U-
TEJIBHO B JIECATH MIIIAX K ceBepy. Cyaa BO3BpaIiainch
Ha3aJ Ha CeBep IMOCJIe CBOMX HOYHBIX MaHeBpoB. Hou-
HBIE JCKaApHl JICTAIOUIUX TapeioOK pPa3BOpPauMBAINUCh
oz yriioM 30 rpamycoB uiau B apudMETHIECKON Tpo-
rpeccun 30 (30, 60, 90, 120, 180 u T.71.), 4TO O3HAUaINO,
YTO y 3THUX JIETAIONIUX TAPEJIOK OBLIN TE ke CaMble CHC-
TEMbl HABUTALUU M YTIPABIICHUs, UYTO U y ammapara, uc-
MOJIB3YIOMIETO MO «ITOJSPHBIA MOAYNHEHHBIA KOMIIAC»
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(Peiltochterkompass) 1943 rona Beimycka. Mou HaGr0/1€-
HHSI BMECTE CO BCEW 3allMCaHHOU MHpOpMAIUEH O «IIo-
JSPHOM TOJYMHEHHOM KOMIIACe» M HEMOCPEJACTBEHHOE
UCCJIeJOBaHNE yCTPOUCTBA paccKas3alid HEMAJIo O HeMell-
KoM «HaBHUranmmoHHOM TrHpPOCKONE-NMOJAYNHEHHOM KOM-
nace — m2» («Kurskreisel Tochterkompass-p2») u aBura-
TENBHOW YCTaHOBKE:

1) cyna npuBOIMIINCH B ABUKEHHE DJIEKTPHUUECTBOM;

2) ABUraTeNbHAs yCTaHOBKA CO3/aBaja 3JIEKTpUue-
CKO€ IT0JIe BOKPYT JICTAIOLINX TapeIoK, KOTOpbIe TpeboBa-
7 pa3pabOTKH aCTPOHABUTALIMOHHONW CHCTEMBI M KOMIIa-
ca, TaK KaK MarHUTHBII KoMITac OB ObI OeCIoIe3HBIM
npu «apdexre» knetku Dapanes;

3) cymHO OBUTO KPYTJIBIM, TUCKOOOpa3HBIM, TTIOBOPAYH-
BalOMIMMCS 10 12 nepudepuiiHpIM HaNpaBIEHUSIM KOMIIa-
ca IUTIOC «BBEPX» M «BHHBY;

4) cyaa MCHONb30BAIM OPUEHTUPOBAHHOE HA 3BE3-
JIbl HaBUTAIIMOHHOE YCTPOWCTBO, TJAaBHBIM THUPOCKON
(Kurskreisel), kanuOpoBaHHBIN 10 B3JIeTa Ha CeBep, HA
[TonspHyto 3Be3/ly Kak CUCTEMY OTCUeTa, YTOObI yIpaB-
JATHh CYIHOM, HCIIOJIB3YysSl 3JIEKTPOMAarHUTHBIN MMOT4H-
HeHHbIN kommnac (Tochterkompass), KOTOpbIil ObLT TaKkKe
CBSI3aH C IOIIArOBBIM MEPEKI0YaTeNneM, aKTUBH3UPYIO-
MM OHTIOJNISIPHBIE JIEKTPOJBI JBUTATENST KOPaoIsi;

5) cuctema racuiia HOpMajJbHOE JICHCTBUE T'PaBUTA-
MU, UHEPIIMHU U UMITYJIbCAa U HEMEJJICHHO CUHTE3UPOBa-
Ja UMIYJbC B BHIOPAaHHOM HAaNpaBJIECHUH, HE HApyIIas
paboTy TJIaBHOTO THPOCKOIA, KOTOPBIA MPOAOKAT MO~
JIep’KUBATh CBOE HAIIPaBJIEHUE BO BpeMs peiicOB, OUeBU/I-
HO M3-32 «BHYTPEHHEN» MHEPLHUU/UMITYJIbCa B Mpeenax
KopITyca KopaoJis;
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6) MTHOBEHHBIE MTOBOPOTHI MOKA3bIBAJIM HEC)KUMae-
MOCTh 3(HUpa, KOTOPHIH MOJHOCTHIO ObLIT OJIOKHpPOBAH
Maccoil B SIBJICHUSIX UHEPIUHU, UMITYJIbCA U TPaBUTALUH.

OpuentupoBka riaBHoro rupockomna (Kurskreisel) mo
3Be3/1aM, a UMeHHO Ha [lonspHyto 3Be3ay, 03Hayajia, uTo
HE3aBUCHMO OT TOT0, KyJa Ha 3emJle JIETeN0 CyJHO, T'€0-
rpaduueckuii ceBep Oyner 0603HaueH npaBuibHO. Ecin
MPOBECTH JTUHUIO OT IlonsapHON 3B€3ABI BHU3 Yepe3 LEHTP
3emMiu, 3T0O — OCh, BOKPYT KOTOPOIl Bpamaercs 3emisl.
VY rnaBHOrO THPOCKONA OBLIN 3JEKTPUYECKUE KOHTAKTBI
BOKPYT KapJaHHOTO IOJBEca JIJs nepenadu nHpopManuu
NOAYMHEHHOMY KOMIIacy, M, KOr/a CyJHO [OBOpayuBa-
J0ch B pupamnieHuu Ha 30 rpanycoB, KOHTAKTHI IiepeaaBa-
JU 3Ty ©HOOPMALIHMIO TaK, YTO MaJIbIi MOTOP MPOABHUral U
Bpallajl peIyKTOp KOJIbLIa HalpaBJICHHUS MOJETa, 0Ka OH
HE HauWHaJ MOKa3bIBaTh MPAaBUIIBHOE HANpaBlieHUE peiica
OTHOCHUTENBHO reorpaduueckoro cesepa. Haumnas ¢ 1953
roza s Bex HaOJIIOACHUs IIPU JHEBHOM CBETE U BHJEN MHO-
ro APYTHUX 3JIEKTpUUYECKUX Kopabied. OgHakKo OJHO U3
JTYYIINX MOWUX HaONIOJEHUN COCTOSUIOCH SIPKOW JIIYHHOU
HOYBIO, KOTJa 51 JIEXaJl B TOpsiueil BaHHE.

CEMb YE/IOBEK B FOPAYEN BAHE

B cpeny Beuepom 24 suBaps 1996 rona, nputiu-
3UTENbHO B 7 4acoB Beuepa, s OblI B ropsiueii 6ane c ce-
MBIO JPYTUMHU JI0IbMU B «JlecsaTu Thics4axX BOJIH SIOH-
cKkuX 0aHb», PacMoJIO0KEHHBIX Ha 3aMaJHbIX CKIOHAX Trop
Canrpe ne Kpucroc paaom ¢ I'aiin-napkom, Beime Can-
ta-®e, Hrro-Mexuxko. [lockonbky s mapuics, Oecena ¢
napoii u3 JleHBepa mepenpsirupana ot Bpena Gpropuaa K
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Bompocy: «YUto BwI nenaere?» Ha uto s orBeuan: «Ilumry
Koe-uto». OTBeuas Ha CIeAYIOIUNA BOIPOC, YTO 5 HANU-
can, ckazan: «Kuury non HazBanuem «Kocmuueckue
nprumejabubl U3 ITenTaronay.

KpacaBuma cnpaBa oT MeHSI BOCKIMKHYNA: «Y MEHS
ecThb Bamra kaura. S nmpyr Anekca u Pekca. S mo0Guro Banry
KHUTY, KaKk 1 OHU». S moGmarogapui ee, U Mbl IIO3HAKO-
MUJINCh. 3aTeM sl CKa3all, YTO «sI BUXKY JICTAIOIIUE Tapel-
KU 371€Ch MOYTH KaXKJBIH pa3 Mmocjae HaCTYIUICHUS! TEMHO-
THL... U KaK JI0Ka3aTeIbCTBO BOT OJ(HA CIPaBay» (IOKa3al
Ha CBEPKAIOIIHUA OTHAMHU KOpadyib, MEIJICHHO JICTSIINI
Ha BOCTOK, MPUOJIU3UTEIBHO HA 15 rpasycoB HIKE U Jie-
BEC OT MOJyMecsla, Ha PACCTOSHUHM NMPUOIUZUTEIHHO
10000 ¢yToB ot Hac). Kputuk, mapsimmiics psaom, cka-
3ai: «O, To camoneT», Ha uTo s oTBeT!II: «Tam apyroe... n
€ClIi 3TO camoJjeT, noyemy oH HemoaBmxkeH? [IpoGrec-
KOBBIE OTHM MAacKUpPYIOT HaKail Ha qHumle. [a3 cnenHer
OT BCTIBILIKHM, U BCErJa HEe XBaTaeT BPEMEHH, YTOOHBI 3pe-
HUE BOCCTAHOBHJIOCH 110 Apyroil Bcubimku. Korga onu
JIBUTAIOTCS ObICTpEE, OHM IBLIAIOT 0oJiee SIPKO, YTO 00b-
SCHSET, IOYeMy OHHU HAYT Tak MeaineHHo». ExBa s aT0
CKasaJl, KaKk HEMOABI)KHOE CY/IHO CJIeBa MOTaCHUJIO OTHH,
U MIPOCTPAHCTBO CTAJIO €Ile TEMHEee, HaKaJsAsACh 10 3eje-
HOTO I[BETa, Kak (yTOOIHHOE TI0JIE, OKPYKEHHOE JOPOK-
KOoi. BOKpYT «I0pOKKW» OblIa TEMHAs JIEHTa, ¢ (PUOJIeTO-
BOM KOPOHOW CBEPXY, CO3JAHHOW KaTyMIKaMu TecCIbl.
S1 mor BuaeTh u3rub ero AHa, MOCKOJIbKY OHO JIETENO 10
00JBbIIOMY KpYTY, yKa3al Ha HEro MajbleM, U MOl TOBa-
puil mo 60aHe 3aCTBUI C OTKPBITHIM OT U3YMJICHUS PTOM.
Janeme — cuenanHas MHOIO dyepHo-Oenas ¢potorpadus,
n300pakaroIas JIeTaroNyl0 TapesKy, BUI CHUY.
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Kopabnp BepHyJCs B UCXOOHYIO TOYKY, MTHOBEHHO
OCTAaHOBHMJICS M CHOBA Hadaj BCIBIXWBAaTh, KaK MaJleHb-
KUH camoisieT. DTO 3aHAI0 NPUOIU3UTENBHO IECATh Ce-
kyHa. C Tex mop, Kak HOSBHJIOCH CYyJHO, OHO MEIJIEHHO
Bpamaysoch Ha pacctosiuuu 10000 ¢ytoB u ObuTO TpHU-
onmsutensHo 400 dyroB B nnuHy U 250 GyTOB B BHICOTY.
Tak kak MOBOPOTHI AJsl KPYyra, 0 KOTOPOMY OHO JIETEJIO,
Obimu mpubmu3uTeNpHo 30 TpaxycoB, ero CKOPOCTh CO-
crapisiia npubnusurensHo 2000 Muae B 9ac (CKOpPOCTh
HE yAWBISET MEHS, TaK Kak g MPUOIU3UTEIBHO O YacaMm
ompeaeaual CKOPpOCTh TOTO Kopalis, KOTOPBIA BHIET B
1953 roxy Ha HameMm 3aJHEM ABOpE; OHA ObIJIa KaK MUHU-
MyM 36000 Mune B 4ac, Korjaa oH yueren). Sl moutu mpo-
MYCTWJI €T0, TIOTOMY 4TO OBUT €3 CBOMX OYKOB U IOTOMY
YTO OH MOSBHJICSA «XHTPhIM 0Opazom». CynaHo ObLIO cre-
JAHO TakK, 4TOOBI CKPHIBATHCS B TEMHOM HOYHOM Hele,
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YIPaBJIsisi CBOUM IIBETOM CBEYECHHUS /10 TEMHO-3€JIEHOTO, C
MypIypHOH KOPOHOM, TaKX e CTAHOBSIICHCS TEMHOM,
9TOOBI OOJIbIIE COOTBETCTBOBATH UTPE CBETa U TEHHU H
CIIMBATHCSI C HOYHBIM HeOOM. ['1aBHAs «aeMacKUpOBKa»
ObLTa B IIBETOBBIX pa3inuusix. B 6ane — apyrwue jironu, He
HYXX/IaIolIecs B OYKaX, BUAEIH ero 0ojiee 4eTKO, YeM f.
U Bce e oHM BOOOIE €ro HEe BUAEIH, ITOKa S HE yKa3all
UM Ha Hero. S, BeposTHO, He yBuen Okl ero, eciu Obl pa-
Hee He HaOJIro1an 9T Kopaly 1 OH He ObUT ObI Tak 0JI13-
Ko k JIyHe, ocBeTHBIIIEH HEMHOTO ero 0oJbIIoi, Ooiee
TeMHBIH cuydT. Kpome Toro, peanbHON MPUYUHON TOTO,
YTO s yBHJET €ro, ObLIIO MO€ COOCTBEHHOE 10/ICO3HATEIb-
HOE MEHTaJbHOEe camooOydeHue. S ObLT MOpa)xeH ero
00JBIINM pa3MepoM, MOCKOJBKY NPHU BCHBIIIKAX OH Ka-
3ancs meHbpmie. Kornma st HakoHeIl OIVISTHYJICS Hazal, K
JIpyroi CTOpOHE OaHHW, KPUTHUK YIIEN, T0Ka3 JeTaroIeH
TapesIKu SBHJICS CIUIIKOM TSDKEJIBIM 3pENIUIIeM s He-
ro. Eciy 3Kkunax JeTarmend TapeJIKu MOT CIIBIIAaTh MOU
CJIOBa, 3HAYUT, UX paboyre XapaKTepUCTUKH HE MOTIIU
OBITh yCTaHOBJECHBI Jyumie. bpaBo! ¥ HuX Takxke ecTh
KOMIIBIOTEpPHAS pOorpamMma, YUTaroas mo ryoam? 91o —
MOS TEOpHs, YTO MPABUTEIHCTBEHHBIE KOPaOsin BHIOpan
3TO MECTO JUI MPOBEJCHHS CBOECTO «HCIBITAHUSY, MTOTO-
My YTO OTTYZa BUJHBl MHOTOUYHCJICHHBIE YACTHBIE OOYKU
C TOpsSiYell BOJOM, PACHONOKEHHBIE MO OTKPBITHIM HOY-
HBIM HEOOM, 3aHAThIE HarMMH IapamMH BCEX IOJIOBBIX
OpUEHTAllUH, MPAaKTHYECKH FOTOBOE MOPHO, CHUMAeMOe
UMU. S| MOTy JOoraJpIBaThCs, YTO OHU MPOAAIOT MJICHKH
APYT Ipyry — BOT M Jpyrasi IpUYNHA «XPAHUTh TailHy»,
9TOOBI M30€XKaTh CyZ€OHOTO MPECIIeIOBaAHUSI.

Torga B nepBblil pa3 s BUJE] PACKaJECHHYIO 3€JICHYIO
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TapesiKy, 3aperuCTPUPOBAHHYIO HECKOJIBKO JIET Ha3aJ ac-
TpoHoMoM Knaiinom Tombayxom, NMpU3HAHHBIM BIIO-
CJIEICTBUM NIEPBOOTKpBIBaTENEM IuTaHeTsl [lnmyToH. D10
ObLJI0 BTOpO€ Haubojee HarysAHOE MPOABJICHUE TEXHO-
JIOTUU JIETAIOLIEN TapesIKu, KOTOPYIO s 3aCBUAETEILCTBO-
Baj. Ecnu OBl s HEe pas3risnen ero, To HU OJIMH U3 HAaC HE
yBHUjIeT OBl 4TO-TO HEOOBIYHOE, 32 UCKIIOUEHHUEM KPacH-
BOH JIEIU PSIAOM CO MHOM, KOTOPOW HPAaBUTCS MOSI KHUTA.
CyniecTBoBajia CUJbHAas KOHKYPEHIUS CPEIU Pa3HBIX
MojieNiel JIeTaloIUX Tapeiaok. Mexay npodum, Gopma
KEHCKOU TPYAN MOXKET OBITh «IIOYTH COBEPIIEHHOU MpH-
poaHoi dopmol ans nu3aliHa JETAIONMEH TapeslKn.
['MM... BO3BMOXHO, «cUrapooOpa3Hbiey» Cyaa ObLIH BBITY-
MaHEI XKeHIIUHON. «PackaaeHHas 3ei1eHass» MOAEIb ObI-
Ja, OYEBUIHO, PE3YJIBTATOM pa3pabOTKH, OPUECHTHPOBAH-
HOM Ha MUHHMAaJIbHYIO BUAMMOCTH Cy/I0B B HOUHOM Hebe,
TaK )K€ KaK paHHHE MOJIeTH — Hanmpumep «po-uctpedu-
tenmmn» («Jleraromas yepenaxa» [«Fliegende Schildkréter]
u «IllapoBas momHuUs» [«Kugelblitz»]) cunpHO packas-
auch. YanuHeHHas ¢popma (B OTIMYUE OT KPYIJION HIIH
«ctheprueckoit» GopM JETAIONMMUX TAPEIOK) COOTBETCTBY-
€T TOMY, YTO 51 Ha3bIBaK «JIMHEUHBIM TUIIOM». [lo 3asB-
JICHUIO MOETo Apyra, ONBITHOTO crekTporpada, 3enenas
KOpOHA yKa3bIBajla aTOMHOE IOIJIONIEHHE, KOTOPOe, MO
MOEMY NPEATNOIOKEHHIO, ABIAECTCI «XUTPOM» TEXHOJIOIH-
e, MCTIOoNb3yeMOi A MmojaBleHHss 0eI0oro CBETOBOTO
cnektpa. OH, Ka3aJo0ch, CYUTAI, YTO TAPEJIKHU OBLIH MO-
KPBITHI CJIOEM HATpHs, B TO BpeMs Kak s Jymall, 4YTo —
XPOMOM, IOTOMY YTO OH BBIIVISJIEN 3€JI€HON THAPOOKH-
ChI0 XpoMma («XpoMom»). Msrkas, «TyMaHHas» 3€JeHb
TaK)K€ O3Hayajia MOJIOXKUTEIbHYI0 KOPOHY, B OTJIMYHE OT
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«BOJIOCATON» OTPHULATENbHON (MypIypHOH) KOPOHBI BO-
KpyT BHENIHEH IpaHUIlBl KOopIyca, 0OBIYHO BHAMMOHN Ha
KarymeuHslx Tpancopmaropax Teciusl.

CPABHEHUE C APYTUMU
HABJIIOAEHUAMU

HaOnionenue u3 ropsiueit 6aHu, XOTsS U 3amMeda-
TEJNbHOE, HE OBIJIO TAKUM SICHBIM «IIPU IHEBHOM CBETEM,
«C OJIM3KOr0 PacCTOSIHUA», KaK MO€ MEPBOE XOpolIee Ha-
Oonronenue. Sl nuuHO HAOGIIOAA €ro CBETJIBIM, MO3AHUM
neTHUM gHeM B 3amagHoMm Texace B 1953 romy Ha pac-
crosiuuM npubauszutenasno 300 gpyros, crpaBa BBepXy Ha
HamieM 3aaHeM aBope B Kepmute, mrar Texac. Torga msl
MIPUTJIACUIIN IpYy3€H Hallell ceMbH B TOCTH Ha MOpOXKe-
Hoe. Sl mocliefHHM M3 YJIEHOB CBOEH CEMBH U coceneil
YBUET JIETAIONIYIO TapeJIKy KPYIHBIM TUIAHOM IPU AHEB-
HOM CBETE, TaK KaK TP TAPEJIKH YK€ MOSBISIUCH MOAPALT
B TeueHue NByx AHewt, 1 u 2 mionsa 1950 roga, koraa, K co-
XaJeHu1o, s Obu1 B ropax [aBuc, npubnusurensuo B 120
MHJISIX Ha 3amaje oT JomMa. Mo#M oTell 3a CBOIO KH3Hb BH-
JIeN UX OOoJIbINe, YeM 5, U HAOII0Iall TapesKy U3 CBOETO
aBToMOOMIS B TedeHue 15—30 MUHYT HOUBIO 2 HOSAOpPS
1957 rona, mpsmo k tory ot Jlesemrenna, mrar Texac. On-
HO 13 cy0B JnHOI0 200 (yTOB HCITYyTaNO €ro JIbIOUIUMCS
Ha Hero AHEBHBIM cBeTOM. OHO MapuiIO Ha BBICOTE B Ipe-
nenax aecsitu GyToB HaJ aBTOMOOHIIEM, OCTAHOBUIIO €T0
JBUTATENb U MEPEKIIIO MOYTH BCIO 3JIEKTPONPOBOAKY aB-
TomoOuns. Bce xe oAMH-eAMHCTBEHHBIH MpeaoXpaHu-
TENb HE Meperopes. DIEKTPUUECKOe IoJIe JieTaloulel Ta-
penku OBIIO0 HACTOJNBKO CHJIBHBIM, YTO OHO 3aMKHYJIO
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ANEKTPUYECKHE CXEMbl MAIIUMHBI, U OBUIO JOCTATOYHO
MOIIIHBIM, YTOOBI TIOTACUTh MAarHUTHBIE TIOJISI B MOTOpE U
cxemax. Packanennsie go0ena Boab(ppamMoBbie HUTH ra-
30BBIX JIAMIT OBUIM CAMBIMH CJIa0BIMH TOYKAMHU B CXEMaX,
U UMIYJbCHbIE TOKH, OYEBUIHO, MOABEPIIN UX MAarHUT-
HBIM M JJIEKTPUYECKHUM IONEPEUYHBIM CHUJIaM, KOTOpbIE
pPa3pylnuan UX Mo OTACIBHOCTH. MOU OTell AOJKEH ObLI
npuexarb B JIeBelieH1 3aTeEMHO, IPOBECTH HOYb B MOTE-
Jie, 3aTeM noexarth gomou B Oneccy, mrar Texac, ¢ mep-
BBIMHU JTydyaMu yTpeHHe# 3apu. OH IpHiien J0MOW OKOJIO
7 yacoB, ObICTpO mo3aBTpakan u yexan B Ceemn Dopi,
YTOOBI BOCCTAHOBUTH CBETOBYIO CHUTHAIU3AIMIO, HUYETO
He coo0mMB 0 JeTaroleil Tapenke. Kak Tonbko oH yexai,
s BKJIIOYMII TEJIENporpamMmy ¢ yTPEHHUMH HOBOCTSIMH U
MOHSJ, YTO OH ObUI OJIHUM U3 3TUX HECKOJbKHX BOJUTE-
Jeid, 3alepKaHHBIX CyTHOM (WJIH CyJAamMHu) TOH HOYBIO.
S cesazancs ¢ Cesenn @opaoM U CIIpaBUICS Yy HETO, YC-
TAHOBMUJI JIM TEXHHUK CBET, U OH CIIPOCUJI MEHs, KaK 5 y3-
HaJ O Cy/IHE, U f CKa3all eMy, 4TO 00 3TOM rOBOPHUIIOCH B
HOBOCTSX. OH cOOOmIMI, YTO HE XO4YeT OBITh MPU3HAH
«cyMacuieAmum». ITo ObLIO TO, YTO S HA3bIBAIO «AHTH-
napanois». OHa 00BsCHsIIACH OOSA3HBIO HACMEIIKHU U3-
3a OTHOIIEHUS K TaKUM BellaM, BbIpaOOTAaHHOTO IpaBU-
TEJILCTBEHHOUN MpOIMaraHaoi.

[To3xe, B 1963 romy, s MOTy4nsT BO3MOKHOCTB 00Cy-
JUTH MaTepuai 6oJiee MOJIHO ¢ mepudoM OKpyra XOoKieu,
paboras B To Bpems B bpoyHndunae, mrar Texac, Xymox-
HUKOM-0()OpPMUTENIEM B peKiIamMe U M3JaTeIbCKOM Ou3-
Hece. CyTHO, YBHJIEHHOE MOMM OTILIOM, COOTBETCTBOBAJIO
no ¢opMme, MOSABICHUIO M XapaKTepUCTUKAM THITY, Ha-
omogaemomy mnpencrtaButeneMm JloHHn 3amopa OKOJIO

104



CBepxceKpeTHble apxuBbl Tecnbl

Coxxkopo, Hpio-Mexuko. 3amopa cHauasia onucaj 3KHU-
nax CyJIHa, KOTOPBIH OH BUAEN B THIIMYHBIX CEpO-3eIIe-
HBIX JIETHBIX KOCTIOMaX BO€HHO-BO3yIIHBIX CHJI, HO TO3-
K€ M3MEHHJI CBOM TOKa3aHWs, TOBOPS, YTO OHU OBLIH
«POCTOM TPUMEPHO ¢ pedeHKa». DTo ObLIO MOCHE TOTO,
kak cotpyaHuku @BP «mpoyuniam» ero. B 1993—1998 ro-
Jax Kopabiiu MOXHO OBUIO BHJETH TIOUYTH B JIFOOYIO HOYb B
obnact, e 5 KHUBY, U OHU OBLITM OY€Hb MAaCCHUBHBIMH U
nepeMenianuck eme 6oee 04eBUIHBIM CIIOCOOOM BOKPYT
[Majiennckoit ropHoit obnactu Ha rre Komopazno-
Cnpunre, mrar Konopano, rae pacmnoiokeH MOA3eMHbBIN
komiuiekec O0veaunenHoro komanaosanus [1BO CHIA u
Kananer (HOPAJl). Ob6unme cynoB OKOJIO MOETO JOoMa
OBICTPO YMEHBIIUIIOCH MTOCIE TOTO, KaK MOM KHHUTH CTal
YUTaTh MUPOKUH KPYT JI0JeH, MOCKOIbKY 3TO MOOYANIO0
MHOTHX HayaTh HaOJoneHus 3a HUMH. braromaps He-
CKOJBKMM HENOCPEACTBEHHBIM HaOIIOACHHUSAM U paccka-
3aM 4JIEHOB MO CEMbH U OJTU3KHX JAPY3eH, KaK «JIoKa3a-
TEJNbCTBAM CYIIECTBOBAHUS JICTAIOIIUX TApPEIIOK», 5 yOeK-
JeH, 9YTO OOBSICHEHHE TOTO, YTO C 3TUM CBSI3aHO, MOXHO
HalTH B UCTOPUU Teopuu ddupa.

SOUP U «TPABUTALUMOHHOE BELLECTBO

B 1879 roay Hxeiimc Knepk Makcsenn (1831—
1879 rr.) coobmuin, 4To ckopocTh COTHEUHOW CUCTEMBI
OTHOCHTEJNIbHO 3(upa Moria ObITh onpeneaeHa Hadmoae-
HUEM 3a BpEeMEHEM 3alla3/bIBaHMs 3aTMEHUN CIyTHUKOB
IOnurepa. [lpennonoxurensHo, HabmOgaEMOE MOBEIE-
HUE — TO, B KOTOPOM CBET 3BE€3/1bl MOKET OBITh BHJIEH YC-
TOWYHMBO, KaK IBHKEHHE 3eMJIU Yyepe3 KOCMOC — MOKa-
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3bIBa€T ()UpP, HEMOABUIKHBIH OTHOCUTEIBHO JIBUTal0-
meics 3emnn, CoaHeYHOUN cucTeMBbl U Apyrux Ten. Ho mo
Teopuu Tecibl 3Ta uaes Obula HEBEpPHA, TaK Kak Bbl HE
MOTJIU CIIeNIaTh Takoe HabroieHue Ha 3emiie, HOTOMY YTO
a(hup B mpeaenax MEKTPUIECKOTo Mo 3eMIN HECeTCs
BMecTe ¢ 3emuield. Bol Mormu Obl cienath Takoe Habmoae-
HUE B KOCMHYECKOM IMPOCTPAHCTBE BHE 3€MHOM aTMO-
cdepsl. Ddup sABIsIETCA YIBTPATOHKUAM U, NTO-BHIUMOMY,
COCTOMT U3 MOJIOKUTEIBHOTO U OTPUIATEIBHOTO K-
TPUYECKOTO BEIEeCTBA, 3aIOJHSIONIEr0 BCE TaK HA3bI-
BaeMoOe€ «CBOOOJHOE MPOCTPAHCTBOY», a TAKKE «KOCMOCH,
3aHATHIH «Maccoi», KOTOpyl cTapble Gu3uku sdupa
Ha3BajJu «IPaBUTALMOHHBIM BEIIECTBOM», XOTS OHA SB-
JSETCS B OCHOBHOM «KOocMu4eckoit». Tak kak aup oxo-
710 3eMJIi HEeMOABUXKEH, OH — «TPAaBUTAIL[MOHHOE BEIECT-
BO», KOTOpOE JBWIKETCS dYepe3 Hero (BHEMHHH 3¢dup)
Tak, Kak ckazan dpeHenb, a He HA00OPOT, MO KpalHEH
Mepe, 0KoJIo 3eMid, Tae 3Gup IPOHU3AH AIEKTPOCTATH-
YECKUMHU paspsiaMu U DJIEKTPUUYECKUM IOJIEM 3EMIIH.
O¢dup npo3padeH U He MPETOMIISET U HE OTPAKAET CBET
U3-3a CBEPXMAJIOro pa3Mepa ero 4acTull, XOTs OH, TOBO-
pAT, BeleT ceOs Kak TBEpJ0e TEJI0 CO CBETOM M TEIJIOM
(BUIMMBIM M HEBUAMMBIM HU3JydeHueMm). «Joctym» k
3(upy DOCTUTAETCS PEAKTUBHBIM CIIOCOOOM, JJIS 4YETo
TpeOyIOTCS OBICTPONIEPEMEHHBIE DJIECKTPOCTATHYECKHUE
pa3psiabl BEICOKOTO HAINPSKEHUsS, B COOTBETCTBUU C TEO-
puer «anekTpoMarHuTHoro mmnynbca» J[.JI.Tomcona,
BIIEPBBIE MOJTBEPKIEHHOHN 3KcrepuMeHTaMu Hwukoub
Tecnsl B 1891 roay (mo3»e moapoOHO ONMHUCAaHHBIE B €r0
neknuu B 1891 romy B komremxe KomxymO6uum, Hero-
Wopxk). DxcnepumenTsl Teclbl MOATBEPAMIN B3aUMO-
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JeicTBre, OoJblee, YeM c1ad0e HOHHOE B3aUMOICHCT-
BHE JIETKUX I'a30B, HalpUMEp HEBEPHO «3allaTEHTOBAaH-
Helx» B 1950 rogy T. Tayncengom bpayHowm, mo3xe uc-
MOJIb30BAaHHBIX B IONBITKE BbI3BATH Yy JOBEPUUBOMU
0OIIECTBEHHOCTH BEpY B MPAaBUIBLHOCTH TeXHONIOTHH. [10-
ciie cBoMxX McmbITanuil Tecna 3asBHII, 94TO 3QUP CTAHO-
BUTCS «TBEPOI» CPeloil, KOr/a ero moaABepramT «I0CcTa-
TOYHO BBICOKOMY HANPSDKEHHUIO U YacTOTE.

Ddup Takke CTaHOBUTCS OoJiee 3aMETHBIM, KOTJa
BHE3aIlHO MEHSETCS HAaIpaBJICHHUE ABUIKECHUSA, CTEIEHb
YCKOPEHHUSI UM CKOPOCTh Tena. OTHOCUTENBHOE JABUXKE-
HUE 3apsHKEHHOTO Teja, YKBUBAJIEHTHOE JIEKTPUYECKO-
My TOKY, OYEBUIHO, CO3/Ia€T HOBYIO CTEIEHb JIIEKTpHUUE-
CKOTO CMeIIeHus dpupa, yepe3 KOTOPHIH OHO IBUKETCH,
U BJIUSET HA CONPOTUBIEHUE U3MEHEHHUIO CKOPOCTH Ye-
pe3 3¢up, Ha KOTOPHIH BO3JCHCTBYIOT MPOTOHBI, HEUTPO-
HBI U AJIEKTPOHBI, COCTABJISAIOLINE CaMO TEJO0. Y BEINYEH-
Has paborta, Tpedyemas I TIepeMeIleHUsT TaKOW 3apsi-
KEHHON cdepbl, — YyBEIMYCHHA «yCTOWYMBOCTH K
W3MEHEHMIO», Ha3BaHHAas «WMHEpLUEH», OoTpakaeMas B
pOCTE TEHJEHIMU OCTABaTbCS HA HBIHEIIHEM YypPOBHE
IBIKEHUS ((PAaKTHUECKU TEKYIIUM «HMITYJIbCOMY), Ie-
MOHCTPHUPYET, YTO MPOU3OLLIO U3MEHEHHE CMELIECHMS
s¢upa B MPOCTPAHCTBE, Yepe3 KOTOPOE OH JIBIKETCS.
[Io3TOMY B OTHOCHUTEIBHOM IBHKCHUM Ha ITOCTOSHHOU
CKOPOCTH — XOTS TOTpeOoBaIock Okl OOJbIIe PadOTHI U3-
3a yBEJIMUYEHHBIX 3apsI10B, B3ATHIX JUIS YBEINYEHHUS OTHO-
CUTENBHOTO ABMKCHUS] — UMITYJIbC cephl JOKEH OBITh
YBEJIMYEH COOTBETCTBEHHO YBEIMYECHHIO €r0 «PEajbHOM
Macchl». JTO TOJKHO IPOSACHUTH, YTO U MHEPLUS, U UM-
IIyJIbC BBI3BaHBI OJIHUM M TE€M K€, HHEPLHEH B peakluu

107



Bunbam JIAMH

00pa3oB aTOMHON H AJIEKTPUIECKON CTPYKTYPHI MacCHI,
9TOOBI MOJAJIEPIKATH €€ TEeKYyIllee COCTOSHHE JIBIKCHUS C
MIOMOIIIBIO 3JIEKTPOMArHUTHBIX CBOMCTB, MOCKOJIBKY Ha
HUX BO3ZeHcTBYeT 2¢up. Tak ke, Kak TpeOyIoTCs MEHSIO-
IIMeCss MAarHUTHBIE WIN 3JEKTPUYECKHE NOJIs A KaTyll-
KM UHIYKTUBHOCTH — CO3/IaHHE TaKUX MEHSIOIIHUXCS I10-
Jeil, 04eBUIHO, HEOOXOMMO U IS JIEKTPOMArHUTHOTO
uMIyibsca. Bee Tena HaxoaATcs B ABUIKEHUU, U BHYTPH
BCEX TE€JI — MPOTOHBI, HEUTPOHBI U IEKTPOHBI — TOXKE
BCEr/a IBUXKYTCS, TIOTOMY YTO «3JIACTUYHOCTHY» U BHOpa-
LU IPOSBISAIOTCS B «IPABUTALIMOHHOM BEILECTBEY», AAKE
KOT/1a TeJIO MPeObIBaeT B OTHOCUTEIBHOM «IIOKOe». 3apsi-
KEHHBIN 3(up, 0YEeBUIHO, YCTAHABINUBAET OMpPEaEIeH-
HBbIE€ MOJIEJIM IBUXKEHHS B I'PAaBUTALlMOHHOM BEIIECTBE,
MPOMYCKAOIIEM €ro, 1 MEHSETCS B TEX MOJEINSIX, KOTO-
pBI€ BBI3BaHBI AEKTpOMarHeTu3MoM. OH MOXKET nepena-
BaTh HOBOE JIBUKEHHE 3TOMY BEILECTBY WM 3aMEUIUTh
€ro JABWKEHHUE, KaK MOKa3aHo 3apshkeHHoU chepoit. Sc-
HO, YTO B KOCMOCE YTO-TO BO3JECHCTBYET Ha JIBUKEHUE.
Teno B OTHOCUTEIBHOM IOKO€ Ha 3eMJle HaXOAMTCS B
npenenax dgupa, 3apsSKEHHOTO OBICTPONEPEMEHHBIMHU
3JEKTPOCTATUYECKUMU pa3psiaaMu 3eMIId, U 3Ta 1aBs-
11asi BHU3 Ha TEJIO CUJIA, HA3BAHHAS «TPaBUTALUEID», CO3-
JaHa cuJIoBbIMU KaHaiamu. Ilo mepe Toro kak teino Ha
3emiie JBUKETCS MapaljIebHO C 36MHOM MOBEPXHOCTBHIO
gepe3 3(pup B mpezenax IeKTPHIECKOro Mot 3eMiu, 3a-
PSKEHHOTO OBICTPONEPEMEHHBIMHU 3JIEKTPOCTATUYECKHU-
MU pa3psiiaMud 3eMJTH, OHO (TEJI0) CyMMHPYET Y4acTh 3TUX
3(UPHBIX «KAaHAIOB CHUJIBD», COOTBETCTBYIOIIUX €TI0 JBU-
KEHHMIO U COOOIIAIOINX eMy JOMOJHUTENbHBIA TOPU30H-
TAJIBHBIM UMITYJIBC.
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Kananel cvitbl, HHIYITUPOBAHHBIE, YTOOBI T€Yb B 3€M-
HOE TeJI0, MOTYT BhI3BaTh yOBIBAIOIIEE JaBIICHUE Ha aTo-
MBI TeJa, J1aJIeKOe OT MPEIIECTBYIOIEr0 «IOJIOXKEHHS
paBHOBECHUSI», KOTOPOE MbI HA3hIBAEM «TpaBUTAIHAECII».
DTO MOJI0KEHNE aTOMBI 3aHSIIU OBl HE TOJIBKO TMOJ BO3-
JelcTBrEM YOBIBAIONIETO JaBACHUS, HO U TIPU OTCYTCT-
BHH dJieKTpudeckoro noist 3emiu. [lonoxenrne paBHOBe-
CHUSl ISl DJIEKTPUUECKUX YaCTHUI] TPABUTALIMIOHHOTO Bellle-
CTBa MEHSIETCA B COOTBETCTBUU C MJIOTHOCTHIO MacChl U
cMenieHueM 3¢upa. MI3aMeHeHne 3TOro 3JeKTPUUECKOTO
CMEIIEHUSI MOXKET IPUBECTH K HOBOMY IMOJIOKEHHIO PaB-
HoBecusl. Teno Bcerja ABUKETCS K paBHOBECHIO.

OTHOCUTETHLHO-BPEMEHHOM aCIEKT CTENEHU YCKOpe-
HUS MaJIAI0IIEero Tejla CyIIeCTBYET, OUEBUIHO, OJaroapst
€ro OTHOCUTEIFHOMY CYMMUPOBAHUIO U aHHYJIUPOBAHUIO
CUJIOBBIX KaHAJIOB, MOCKOJbKY OHO MaJaeT HE3aBUCUMO
OT ero miIoTHOCTU. CyMMUpys BBIIIECKa3aHHOE, MOXHO
CKaszarh, YTO Ha 36MHOE TE€JI0, HaXxoJsIieecss B OTHOCHU-
TEJIbHOM TOKOE, ACUCTBYET Pa3HOCTh d3(QHUPHOTO CMEIIe-
HUS, CyIIECTBYIOIIAas BHE Teja, B CBOOOJHOM KOCMOCE.
[TockonbKy 3J€KTpUUECKOE T0JIE 3eMIIM Tpagyupyercs
BEPTHUKAJIbHO B MPOCTPAHCTBE MEXAY OTPUIATEIbHBIM
3apsa0M Ha MOBEPXHOCTU 3€MJIM U MO3UTUBHBIM B UOHO-
chepe, dIEKTpUUECKHE CBOKWCTBA TOJABEPTHYTHI TpalyH-
poBaHHBIM HanpsikeHUsIM. COOTBETCTBEHHO MEHSETCA
3 heKT IMEKTPUIECKOTO CMENCHUS U TPaBUTAIUHU, KaK
B HBIOTOHOBCKOM 3aKOHE «00paTHOTO KBajapara». meH-
HO 37IECh Pa3HOCTh MEXKY «CHJION TSHKECTH» U BO3JEUCT-
BUEM HWHEPIIMU U UMITYJIbCa CTAHOBUTCS JOMYCTUMOM,
MOCKOJIbKY BHE 3JIEKTPUUYECKOTO MOJA 3E€MJIM SBHO HET
HUKaKoOW rpaBuUTaluu. TpagullMOHHO MHEPIHS BCEraa

109



Bunbam JIAMH

cuMTanach (coriacHo mepBomy 3akoHy HproToHa) TeH-
NEHIUEN Tena «B MOKOE» WIH C «IIOCTOSHHOHW CKOpO-
CTBbIO» OTHOCHUTEIbHO 3eMJIM OCTaBaThCA B COCTOSIHUH
HOKOSI WJIM C NOCTOSHHON CKOPOCTBIO, €CIIM HE BIIHSIET
BHEIIHAA cuia. Tak Kak Bce Teiaa B OTHOCUTEIBHOM T10-
KO€ YK€ JBUTAIOTCS C TOW )K€ CAMOM «IIOCTOSIHHOM CKO-
POCTBIO» 3€MJH, CHOPHBI TOJBKO U3MEHEHHS MepeMelie-
HUS OTHOCHUTENIBHO 3eMJIH, U JII0ObIe TaKHe W3MEHEHHS
BO3/ICHCTBYIOT HA MOJIEIH TEKYUIMX BHYTPU MacChl CHJIO-
BBIX KaHaJIOB, KaK MEPEMEIIECHUS Tella Yyepes3 3apsKeH-
HbI 3up B 110060 MOMEHT BpeMeHHU. TpaauilmOHHO
CUHMTAIIOCH, YTO «MMIYJIbC» OBLIT TOJIBKO Y TENa, ABHXKY-
HIErocsi OTHOCUTENBHO 3eMiu (paBHBIM «IIPOU3BEIACHHUIO
MAacchl T€Jla U CKOPOCTH»), OAHAKO 3TO MPaBUJIO UTHOPH-
pyeT TOT GaKT, 4TO Y BCEX TeJl, HAXOASAIIMXCA «B IIOKOE»
OTHOCHUTEJIBHO 3€MIJIH, YXKE €CTh «HMIIYJIbCY, CIEICTBEH-
HO, €CTh U «MHEepLUs». IMIyabC 1 MHEPLHS CYILECTBYIOT
Oyraroapsi TOM K€ caMO#l «TEHICHITUI», KOTOpas UMeeT
OTHOULIECHUE B KOHEUYHOM CUETE K CUCTEME OTCUeTa BCeoO-
niero d¢upa. OgHako s ynodcTBa — Tak KaK MbI HE
uMeeM (PUKCHUPOBAHHOT'O «MECTOMONIOKEHU B dupe —
MBI UCHOJIb3yEM KaK CUCTEMY OTCUETA ABMKYILLYIOCS 3€M-
J0, YTOOBI U3MEPUTH TEMIT U3MEHEHUS MOJIOKEHUS Tesa
OTHOCHTEJIFHO 3(hHpa, MOCKOIBKY 3eMJIsi COO0IIaeT eMy
OTHOCHUTENBHO MOCTOSHHYIO CKOPOCTh. 3eMJIsi — 3TO 4Ya-
CTHBIU CITyYaid, TOTOMY 4TO 3(hHp B Tpeaenax dIeKTprude-
CKOT'0 MOoJsl 3eMJIU «YCJIOBEH», TO €CTh OH MOABEPTHYT
JNEKTPUYECKOMY HAIPSIKEHHIO. DTO CBSI3aHO C TECIIOB-
CKMM COCTOSIHMEM, BO3HUKAIOIIUM I0J BO3ACHCTBHEM
«OBICTPOTIEPEMEHHBIX JEKTPOCTATUYECKUX CHIDY, TPOU3-
BOJAMMBIX 3emiied. Y 3eMiiM €CThb UMIIYJIbC B Ipenenax
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ConHe4YHO! cHCTEMBI OTCYETA, y IBHKYIIETOCsS aBTOMO-
O eCThb UMIYJIBC B MpeJeax 36MHOM CUCTEMBI OTCUE-
ta. Hekotopeie Gpu3uKu OmMHUOOYHO MPHUAYMAIN «IIOJIE
rPaBUTAIMOHHOTO BIMSHUA», JyMas, YTO OHO, TaK UIIU
WHa4e, U30JIUPYET TEJIO OT BIUSHUM, CYIIECTBYIOLIUX BHE
3Toro noJis. S mojararo, 4To 3TO — TOJBKO «OYEBHUIHOE
BO3JICHCTBUE» U YTO «TPABUTALMOHHOE I0JIE» 3EMIIU —
pe3yapTaT €ro ABMXKYLIErocs 3JEKTPUUYECKOTO MOJs
(«3TEKTPUUECKOT0 TOKa»), MOCKOJIBKY OHO BIMSET Ha
3(up B CBOMX Mpejenax, U YTO TaK Ha3bIBAEMOE «I'paBU-
TallHOHHOE T0JIE» MPOCTUPAETCS HE Jajiee, YEM IIEKTPHU-
4ECKOE 10JIe 3eMIIN.

WNmnynec Bo3HuKaeT Oiaronapsi akKyMyJisiiUd B Tele
pacnajaromuxcs CUJIOBBIX KaHAJNIOB, MOCKOJBKY TEJ0
npomyckaet 3¢up, unu B ciyyae ¢ HJIO nBmxenue Brme-
pel, TATY, BBI3BIBAET JEKTPOMATHUTHBINA CTUMYJ BTE-
KaIOIIero MOTOKa M paclajeHue CHJIOBBIX KaHAJIOB, BbI-
3BIBAIOLIUX 3JEKTPOMarHUTHbIA UMIyJbC B Tene. Bpa-
HIEHUE HTHX KaHAJIOB CUJIOBBIX JUHUN — HPOIYKT Bpa-
HICHUSI B MarHUTHOM IMOJI€ IJIOCKOCTH TMOJISIPU3AIUH,
BIIEpBble MACHTUGUIMPOBaHHBI Maiikiom Dapaneem.
JIro6oe OTKIIOHEHHE OT PABHOMEPHOTO JABMXKEHUS 3eMIIH
CKa3bIBAETCS B CONMPOTUBJICHUU U3MEHEHHUIO OPUEHTAIIUU
KaHAJIOB CUJIOBBIX JIMHUI, HAUMHAs C IEPEMEHHOT0 Bpa-
HICHHS KaHAJIOB CHJIOBBIX JTUHUM BOKPYT UX OE3BUXPEBBIX
3(UPHBIX Aep B TEUEHHE ONMPEACICHHOTIO MPOMEXYTKA
BPEMEHH, U U3MEHEHUE ABMKCHUS BBIHYKIAET UX Bpa-
1IaThCS BOKPYT OOJIBIIETO WM MEHbBIIETO KOJUYECTBa
a¢upa B 3aBUCUMOCTH OT TOTO, SIBJISIETCS JIU U3MEHEHUE
yCKOpeHHeM wuiu 3ameqieHueM. Kananbl obOmanaior
snekTpoMariutHoi cuwioi B 1040 pa3 MoiuHee, yeMm
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npennoiaraeMas Cuia rpaBUTalUU, YTO OOBACHSET, MO-
YeMy 3TH KpOUICYHbIE KaHAJIbl MOTYT UMETh TaK0e 00JIb-
1I0€ BJIMSHHME HA Maccy B ABM)KEHUH. JTa cuia OJIOKHU-
poBaHa B OTAEIbHBIE TUIBI TOTOKOB MEXAy 3QUPOM U
KaHaJlaMH, COeJJUHEHHBIMHU B CTPYKTYpE «TpaBUTALMOH-
HOI'0 BEIIECTBa», MIPUHUMAIOLIET0 UMITyJbC. BeposaTHo,
YTO CBSI3b MEX/IY BELIECTBOM M 3()UPOM OCYILIECTBIISAETCS
3JIEKTPUYECKUM TOKOM, BOCIPUHUMAEMBIM KaK «3JIEK-
TPUUECKUH 3apsaa», KOTOPBI MOCTOAHHO MEPENAETCS OT
a¢upa K BemiecTBy 0 HOPME, COPa3MEPHON ¢ OTHOCH-
TEJIbHON CKOPOCTHIO. XOTS (POpMBI MOTOKA MOCTOSHHO
MOCTENEHHO MEHSIOTCA M3-3a HENMPEPBIBHON MEpPEOpUEH-
Tauuu 3€MJIM, TOCKOJIbKY OHa JIBUXKETCS, Bpallasich BO-
kpyr ConHua u aurasch ¢ COJIHEUHON CHUCTEMOM; 3TH
W3MEHEHUS HENb3s 3aMETUTh HAIIUMHU OpPTaHaMH YyBCTB,
[IOTOMY YTO OHU BE€CbMa IMOCTENEHHBI U HE3HAYUTEJIbHBI
B TEUEHHE JJOJTOr0 BpEMEHH, U UX 3P PeKT — mpakTuye-
CKH MOCTOSIHHBIN. XOTS U3MEHEHHUS TAK)KE CIMIIKOM He-
OILLYTUMBI AJI YEJIOBEYECKOT0 BOCIPUATHS, C HUMHU CBsI-
3aHO JE€HCTBHUE NMPUIIMBOB, & TAKKE IEKTPUUECKUX CMeE-
LIEHUW, BbI3BAHHBIX MOJOKEHUSIMHU JIyHBI OTHOCUTEIIBHO
3emun. EcTecTBeHHas cwiia rpaBUTaIlUd OOBIYHO Ha-
[paBJieHa K 3eMJie, OTPULIATENIbHO 3apsyKEHHOH B mpeze-
Jax 36MHOTO 3JIEKTPUUYECKOTr0/TpaBUTALlMOHHOTO MOJIS,
Onaroapsi MOJAPHOCTH ATOTO MOJSA, TaK Kak OTpHUIA-
TeJIbHBIA KOMIIOHEHT 3upa B CBOOOAHOM IPOCTPAHCTBE
3JIEKTPUYECKHU BBITECHSIETCS BBEPX OTTAJIKUBAHUEM OJI-
HOMMEHHBIX 3apsJ0B, B TO BpEMsI KaK HHEPLUOHHbBIE Xa-
PAKTEPUCTUKH MOJIOKHUTEIBHO 3aps’KEHHON MacChl IaBSIT
U MPUTATUBAIOT BHU3 U OOJIbIIE CONPOTUBIIAIOTCS U3ME-
HEHUSIM B cMelieHuu. Ilepemenienne 3pupHBIX YacTuil
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co3JaeT rpaBUTALMOHHYIO cuily. BeneactBue Gomnbmieit
CKOpPOCTH 3JIEKTPOMAarHMTHOTO B3aUMOJAECHCTBHS 3Ta Ha-
npaBJieHHAass BHU3 CHJIa HE 3aBUCUT OT HaNpaBJIEHHUS Tie-
peMenieHuss 3eMIIH € TeX MOP, KaK CYIIECTBYET B3aUMO-
NEHCTBUE MEXIY SJEKTPUUECCKUMHU COCTABISIOIIUMH Be-
mectBa U 3dupa HM3-3a COXpPAHEHUS BIEKTPUYECKOTO
nonst 3emnu. Ilone 3emMnu moassprU30BaHO BEPTUKAIBHO H
CO3Ja€eT TO )K€ caM0e MaKCUMaJIbHO OJIM3KOE BO3JAEHCT-
BHE Ha MacCy B TE€YEHHE JIOJTOro BpeMeHHU 0€30THOCH-
TEJIbHO OPUEHTAUUU 3eMIHU K 3QUpy, BHELUIHEMY K IJIEK-
TPUUIECKOMY TIOJIF0 3EeMJIH.

ABVXEHME MO OPBUTE MNAHET
N CMYTHUKOB

Konuennus, mo koTopoil opObuTanbHbIil cryT-
HUK 3eMIIU «JEPKHUTCS» B OPOUTE «IOJIS TATOTCHHS 3eM-
In», KaKETCs HeBepHOMU. JIOrHuecKuil CMBICIT MOETO HC-
CJIETOBAaHUS 3aKIIOYaeTCsl B TOM, 4TO TEJO BbIOMpaeT op-
OuTaNbHBI MYThb, NOCKOJBbKY OH «BHAHUTCS» MyTEM
HAaUMEHBIIEr0 CONPOTHUBIEHUS, KaK eclIu Obl OH ObLI
OpAMBIM U PpOBHBIM. IlOCKONBKY Ha ONpeneNeHHOM pa-
auyce Bble 3emMiid 3(QUpP CMELIEH Ha ONpeiesIeHHBIH
rpanyc, opOUTaIbHOE TEJIO UCTIBITANO OBl 3€Ch BO3pac-
TaIIIYIO0 CUIY, KOMIEHCUPYEMYIO UHEpLUEH, eclIu OHO
JOJKHO OBLIIO OBl IBUTAThCS BBEPX, U TOPMO3SILIYIO CHITY,
TaKXe HEHTpaJu3yeMyl0 UMIIYJIbCOM, €CJIM OHO JOJKHO
Obu10 OBl ABUTATHCS BHU3. TakuMm oO6pa3om, ero myTh B
CBOOOJHOM JIBUKEHHUH C MOCTOSHHON CKOPOCTHIO B IO-
CTOSIHHOM paJNyce WUJIH ypOBHE 3QUPHOTO CMEILECHHS SB-
JsA€TCsl MyTEM HAUMEHBUIEr0 CONPOTUBIEHUSA. Tak Kak
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omnpenensonuM (GaKkTopoM, OrpaHUYUBAIOLIIUM JABUKE-
HUE Teja, ABJSETCS PEAKTUBHOE COMPOTHBIIECHUE €r0
BHYTPEHHET0 3JIEKTPUUYECKOT0 COJEPKUMOTO 3hupy, ¢
€ro 0COOBIM IPayCcoM CMEILECHHS IEKTPUUECKUM MOJIEM
3emJid Ha IaHHOU BBICOTE HAJl YPOBHEM MOps, OpOUTAIb-
HOE€ TEJIO «BUIUT» CBOW OpOUTANbHBIN MyTh BJOJb IIyTH
noA00HOr0 CMEHIeHHUs. DTO MOXO0XE Ha YTBEP)KIEHUE
OHWHIITEHHA, YTO MPOCTPAHCTBO U BPEMS «HAMOTAHBI»
BOKPYT OOJIBIIIOTO BpPAIlAIOIIErocs Teja, B TO BpeMs Kak
OHO JIBHKETCS uepe3 KOCMOC, UCKIIIOUUTENbHO 0e3 au-
pa. Hedero B «Bakyyme» HamaTbiBaTh, U BPeMsl HE MOXKET
OBITh HAMOTAHO, ITOTOMY YTO OHO HE CYILECTBYET CaMoO I10
cebe, Oyayun Hamiel YeloBeYeCKON KOHIIEMIUeH, u3o-
OpeTeHHOi, 4TOOBl YNOPSAJOUUTh MPOUCXOISIINE COObI-
TUs. ACTpOHaBTaMu 3a(UKCHUPOBAH HA IUVICHKY OJUH U3
($axkToOB, OMPOBEPraIINX MPOTUBOPEUHBOE yTBEpPKIE-
HUE, YTO KOCMHUYECKasi CTAaHLHUS «ICPKHUTCS» Ha OpOUTE
3eMHOM rpaBuTanuei. Ha Hell CHSATO UX MJIaBaHUE B TaK
HAa3bIBAEMOM «CBOOOJHOM OT IpaBUTALIMH MPOCTPAHCTBEN
opOuTanpHON KocMHuueckoi ctaniuu. Eciu Obl rpaButa-
nus 3emsin Obuta ObI JOCTATOYHA CUJIBLHOM, YTOOBI Jep-
KaTh CTAHLIMIO Ha opOuTe, ee BHYTPEHHSS cpela He Obuia
OBl «CBOOOJHON OT rpaBUTALUKU» U OMYCTHJIAa ObI acTpo-
HABTOB Ha IOJI BMECTO TOr'0, YTOOBI MO3BOJIHUTH UM ILjIa-
BaTh BHYTPH, KaK Mbl MHOT'OKPATHO BUEIH IO TEJIEIPO-
rpamMMaM. Bce ke ecTh 1ocTaToyHas 31aCTUYHOCTh BHYT-
pu Macchbl Tel acTPOHABTOB, MEXAY 3JIEKTPUUYECKUM
COJIEPKUMBIM U 3()UPOM, MO3BOJIAIOIAS TEPEMEIIATHCS
TaKuUM CIIoco0oM. MakcBe1 COOOMIMII, YTO ITa DJIACTHY-
HOCTb MPUCYTCTBYET B MarHuTHOM noJie. Eciu BBl pac-
CUHMTBIBACTE SIBICHHE MO MacIITaOHOW MOJenHu 3eMJu C
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JIUaMEeTPOM, PaBHBIM OJHOMY (hyTy, OpOUTHI aCTPOHABTOB
ObLTM OBl TOJIBKO Ha MaJeHbKYIO APOOMHKY BBILIE MO-
BEpXHOCTHU. TO, UTO HET «HUKAKON I'paBUTALMN» HA TOU
«BBICOTE HAJl YPOBHEM MODs», IMOKAa3bIBAET HEJENOCTh
NOTEpPH TPAaBUTALMK U ONPOBEpPraeT 3aKOH OOpaTHOU
KBaJApaTUYHOU nponopuuoHaipHoctu Herotona. Ho, B
KOHIIe KOHLIOB, HbIOTOH OBLI OTIIOM peisiTUBU3MA, U €T
KOpITyCKYJIsIpHasi Teopusi CBeTa Obljla OCHOBOW OKOHYA-
TEJIBHOT'O YCTPAaHEHUs TeOpuH dpupa U3 HAyKHU.



Fnasa IV

UCTOPUYECKOE PA3BMUTHUE
TEOPUU

BPALLATE/IbHOE
JBMKEHWE
U «IDDEKT BUHTA~

* VY. Tomcon (nopa KenbBuH) yTBepkaal, 4TO
MarHeTusM o0JafaeT «BpallaTeNbHBIM) XapaKTEepoM,
CBSI3aHHBIM C TETUIOM HJIM TEIJIOBBIMH BBIACICHUSMHU Te-
na* Huxona Tecna wacto cceutancsa Ha Y. ToMmcona, yka-
3bIBasi HA €ro paboTy KaK BBOJAHYIO YaCTh K €ro cOOCTBEH-
HBIM OTKPBITUAM U U300pETEHUSAM, YHCIO KOTOPHIX 0CO-
O0enHo yBenuuminoch B 1892 roxy. O0630p paboT yueHBIX ¢
MHPOBBIM MMEHEM I10 IVIABHOMY IIpEIMETY CIlelHanu3a-
UMM, UAYIUNA 10 KPYIIHOTO OTKPHITUA Tecibl, He00Xxo-
UM, 4TOOBI MOKa3aTh TOJBKO TO, YTO OTKpPHLT Tecna u
YTO OH 3HAa4MJI A1 GU3UKU d3Pupa U PU3UKH B LEIOM.
OT0 337aya 3aTpyAHEHA COKPBITUEM aMEPUKAaHCKUM IIpa-
BUTEIBCTBOM NOKYMEHTOB Teciabel. I HEBEpOSATHO,-4TO

* V. Tomcon, Ipon. P.C. VIII (1856 r.), cTp. 150.
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HnpeKpalieHne nyoauKanui U npojaxu KHUT Tecisl Ha-
4aJIoch B KaHyH 20-ro CTOJETHsI OTCYTCTBHEM CCBHLIOK Ha
Tecny nnu ero pabotsl ki1yoom «Ctapsle 100pble Jpy3bsi»
B EBpore.

[Ipubnuzutensuo B 1870 romy ToMcoH mpoBen 3Kc-
HEePUMEHThI, KOTOpbIE, Ka3aJ0Ch, BBIIBUIIU, YTO «IPaBU-
TalMOHHOE JIeHCTBUE» MOIJIO OBITh MPOU3BEIEHO che-
pUUYECKUMHU TeJIaMM, OCHUJJIUPOBAHHBIMU 3JIEKTpUYE-
CKMMH TOKAMM MJIM MEXaHHMYEeCKUMHU uMiyibcaMu. * ITo-
BEPXHOCTHBIE IyJIbCALUU MOIJIM BBI3BAaTh HPUTSKEHUE
WIM OTTaJIKMBaHHE APYTUX Tell, 4yTo npoBepeHo Tomco-
HoM. Tecna 3Has o pabote ToMcoHa cO CTYIEHUYECKUX JIET
B I'panie, ABcTpus, HauuHas ¢ 1875 rona, korua emy ObLIO
neBATHaauaTh jgetr. Pabora TomMcoHa, HECOMHEHHO, ClTy-
KHUla UCKPOH BAOXHOBeHUs I Tecybl IpH CO3JaHUU
€ro paHHEW KOHLEMNIUH «HU1eaJbHOI0 JIETAaTEeJIbHOTO al-
naparay», KOTOpPbIN J0JIKeH paboTaTh Ha JIEKTPUUECTBE,
BIUAIOIIEM Ha 3¢up. OTO0 O0OBACHSIET HEHpEphIBHbIE
cceliku Tecnbl Ha ToMcoHa, HanpuUMep, B JIEKLUH, NPO-
yutaHHOU B 1892 roxy B JloHmoHE; TorAa no «npsamMomy
IPOBOJY», IPUBEJCHHOMY B JieiicTBUe KaTyukoil Tecusl,
npunuio coobmenune:«Y UJIbAM TOMCOH».

Cnavana ToMCOH Hamien, 4TO NMOHAEPOMOTOPHBIE
CUJIBI IEHCTBYIOT MEXKAY JBYMs TBEpJbIMHU TejlaMu, IO-
I'PY’KEHHBIMH B HEC)KMMaeMblil (urona, Korna oaHo U3
TeN SBJISETCS MMMOOMIIM3ALlMOHHBIM U KoyebyieTcs ¢
CHJION, NEeUCTBYIOLIEN BIOIb IUHUU MEXIY €€ HEeHTPOM
U IEHTPOM HaMHOro Oousbliel cepbl, KOTOpast ABISET-
ca cBoboaHoii. CBoOoaHas cdepa Obuta MPUTSHYTA K

* @. Tagpu, dun. Mar. XVI (1871), ctp. 405.
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Oonee mManoil (MMMoOOUIM3aIMOHHON) chepe, ecnu ee
MJIOTHOCTH ObLTa OoJbie, 4eMm y (uronma, B TO BpeMs
Kak cepa MeHbIIEH MIOTHOCTH, YeM Yy (uronna, Obuia
OTO/IBUHYTA WJIM NPUTAHYTa B COOTBETCTBUH C OTHOIIIE-
HUEM pPACCTOSIHUS OT Hee 0 BHOpaTopa K ONpeneseH-
HOW BenuuuHe™

OxcnepuMeHTh ToMcoHa OBUTM aHAJOTUYHBIMU, 32
HHUX OH MOJYYHJI 0100peHHe CBOUX COBPEMEHHUKOB, Ja-
e Korja ObLI emle MoJpOCTKOM, XOTSl €r0 OTKa3 BEPUTh
JTI0OBIM YTBEPXKIECHUSIM, [TOKa OH HE CKOHCTPYHMPYET aHa-
JIOTUYHYIO MOJIENb, YTOOBI JOKa3aTh UX, ITyTajl €ro COBpe-
MEHHUKOB, HanmpuMmep MakcBeia, KOTOPBIA 4acTo Mo-
Jarajcs Ha MaTeMaTUYeCKUe YPAaBHEHUS. DKCIEPUMEHTHI
co cdepoit MPOEKTUPOBAIKCH ISl UCCIIEIOBAHUS TPABH-
TAallMOHHBIX, MWHEPIUOHHBIX M WMIYJIbCHBIX pPEaKIUU
TBEPABIX T B 3(pHUpe ¢ UCTOIB30BAHUEM MEXaHUYECKHX
U 3JICKTPUYECKUX BOJHOBBIX METO/IOB HA MOJIEIH.

OddexT Dapages — BpalieHUE IITOCKOCTH MOJSIPU-
3aI[UU M3JyYEeHHS B JUAJIEKTPUUYECKOH cpene (Hampu-
Mep, atmochepe, KocMOCe U ONpPEEIeHHBIX TBEPJbIX
MaTepuanax) B MArHUTHOM I10JIeé — YCTaHaBJIMBAET, YTO
yroJl BpallleHUs U3JIyYeHHs IPONOPLIHMOHAJIICH HaNpsKe-
HUIO MarHUTHOTO IOJIS ¥ MPOTSXKEHHOCTH MyTH B Iepe-
JAIOIIEN cpeJie B 3TOM Iojie. DTHU MepBble IKCIEPUMEH-
TaTOPBI TAKXK€E 3HAJIU, YTO ObLIa CBSI3b MEXK/IY BPALICHUEM
U UMITYJIbCOM, U CTPEMUIIUCH HAWTH ee. BpamaTenbHblil
(BMecTO TMHEHHOTO0) XapakTep MarHUTHOTO (heHOMEHa
Obu1 ycusieH TOMCOHOM, 3KCIEPUMEHTANIbHO MPOBEPHUB-

* Vunvam Tomcon. @un. mar. XVI (1871), crp. 405; ITucemo Tom-
cona k I'apwm, cTp. 427.
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IIMM BBIBOABI O BPAall€eHUM B MAarHUTHOM IIOJI€ CBETA.
DTOT BpaulaTeabHbIil XapakTep HE TOJbKO MOBIHSAI HA
OoTKpbITHE Tecnoil mepeMeHHOro MarHUTHOTO NOJIs, HO
SBUJICS. TAaKK€ OCHOBHBIM MOMEHTOM ISl JEHCTBUSA
MHEPLUHU U UMITYJbCca, YTO 1 00bsicHIO o3xe. [lepeme-
HICHUE 3apsKEHHOr0 Teja MPOU3BOAUT SIEKTPUUECKUN
TOK, KOTOpBIH CO3/1aeT MarHuTHOE MoJje, oOpasyiomiee
BpauieHue, Koropoe «Oyput» 3dup, mogodbHo Oypy,
4T0OBl COOpaTh HECyUIME HUMIYJIbC YacTHUbI 3¢pupa,
4TOOBI, B CBOIO OYEpEab, CO3AaTh FJIEKTPOMATrHUTHBIH
HUMITYJIBC.

[Tozxe, mexay 1877 u 1910 rogamu, cuctema Tomco-
Ha Obuia uccienoBana K. bepkuaecom. bepkHec mokasan
YTO, KOT/1a 1Be C(epshl, MOTPYKEHHbIE B HECIKUMAEMBII
¢ronn, MyIbCUPOBAIN, MEXIYy HUMU BO3HHMKAJIO B3aHM-
HOE IPUTSKEHUE, YIOBIETBOPAIOIIEE YCIOBUAM 3aKOHA
0o0paTHON KBaJpaTHYHOW MPOMOPIIMOHATEHOCTH HbIOTO-
Ha, €CIM IyJIbCAIlMK COBMagany no ¢ase. B To xe Bpewms,
ecnu (pa3pl OTIIMYAIUCH HA MOJIOBUHY BOJIHBI, chepsl OT-
TankuBanuch. [lpu pasHuIe B OfHY 4YETBEPTHh BOJHBI HE
ObUIO HUKAKOTO AeicTBHs. Eciy MHTEpBabl MEXIy M-
NyJbCaMu He ObUIM MTHOBEHHBIMH — OOJIbINE, YeM Ha
YETBEPTh JJIMHBI BOJHBI, IPUTSKEHNE U OTTAJIKUBAHHE
OBbUTH MOJTHOCTBHIO U3MEHEHBI™

[Tybnukauuu pe3yiabTaToB 3TUX UCCIIEIOBAHUN U JKC-
NEPUMEHTOB B €BPOINEHCKUX XKypHAJIaX Mo pU3UKE ObLIH
noctynsbl 1uist Hukosnbsl Tecnsl B OBITHOCTD €0 CTYIEH-
TOM MOJUTEXHUYECKOTO UHCTUTYTa B I'paue, B ABCTpuu,

* K. Bepknec. IlonroroBka matematuka. 1 (Jleiinuur, 1877 r.), cTp.
268; IIpok. Kam6. ¢un. obmectso. III (1879), ctp. 276; IV (1880 r.),
ctp. 29.

119



Bunbam JAMH

u IIpaxckoro ynusepcureta B Uexocnosakuu. Tecma mor
YUTATh U IOHUMATb 6CE 1MUY COOMBEMCMBYIOUUE HCYPHAbL
Ha A3bIKE OpPUTHHAIA.

[Tpubnuszutensuo B 1878 romy Hxopmx dpencuc
Ournaxepanpa (1851 —1901 rr.)* cpaBHuI cuny mar-
HUTHOTO TOJS M CKOPOCTh B KBa3UyINPYTrOM TBEpPIOM
TeJe, OCHOBBIBAsACHh HAa MOJENH, N300pETEHHON paHee
Hxeiimcom MakKymnnaxom (1809—1847 rr.)** Mopnens
MaxKynnaxa Oblna eIMHCTBEHHOH, cCmOCOOHOW pac-
NPOCTPAHATH BOJHBI CO CBOMCTBAMU CBETa, OYEBUIHO,
[0 aHAJIOTHH C 3JIEKTPOMAarHUTHOW TEOpUEN CBeTa, KakK
MOKa3aHo ypaBHeHHeM ABWxeHus spupa MakKynnaxa
U ero reopueit 3¢upa, pacmMpuBIiIed KOHUETUUHN 3P H-
pa, 4ToOBl OOBACHUTH ONTHYECKHE SBJICHUS HaApsLy C
MarHUTHBIM M 3JIEKTPUUYECKUM B3aUMOJEHCTBUEM.

3/IEKTPOCTATUYECKMN
3APS/] OKPYKAIOLLIEN
CPE/bI

B 1879 rony Daun X. Xomr***, cTyaeHT u3
Bantumopa, moOBTOpHI SKCTIEPUMEHT, MPEJIOKESHHBIN
I'. Ponengom**** I'. PoBnenn, ero nmpogeccop, Opuru-
HaJIbHBIH dKCIEPUMEHT KOTOPOTO C 3aBEPHYTHIM B 30-
JTOTYH (ONMBTy 300HUTOBBIM AUCKOM B MarHMUTHOM IIO-

* Ixopmx @pencuc Guriyokepansa, Oun. nmepes. CIXXI (1880 r.),
ctp. 691; Hayunsle 3anucu ®urnmxepanpia, crp. 45.

** Jxeiimc MakKynnax, Bputan. Accouuanus npen. (1835 r.).

*#* Jneun X. Xomi, amep. xypHan «Matemarukay. 11 (1879t.), ctp.
287.

*ek T, Posnena, OuH. @usuka. CIVIII (1876 u/), ctp. 487.
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Jie TI0Ka3all, 4TO 3JEKTPUUYECKHE 3apsIbl HA TUCKE JIBH-
rajuch ¢ HUM, KOTJa OH Bpamajicsa. B skcrnepumenTe
Xoua 1eHTa 30JI0TOH (OJBTH, IO KOTOPOH TIEN dJIeK-
TPUYECKHH TOK, OblJIa pa3MenieHa B MarHUTHBIN 3a30p.
3TO CO3/1aJ710 3NEKTPOBIKYIIYIO CHIIy HOJ MPSMBIM YT-
JIOM K MAarHUTHOMY MOJII0 M 3JIEKTPUYECKOMY TOKY,
IPOTMOPLUHOHANBHYIO MPOU3BEJCHUIO JBYX IMOCIEIHUX.
Haszpaunsriii «a¢dexrom Xomray, oH ObUT yKE TPHUCYII
TpeM mpeasinymum dddektam, ooHapykeHHBIM Dapa-
JileeM HaMHOTO paHbIIIe.

®dapaneld OTKPHUI UHAYKIIUIO, JBUTAS MPOBOJHUK
CKBO3b MAarHUTHOE I0JI€, COKpallas CUJIOBbIC JUHUHU
MarHUTHOTO MOJIS ¥ MPOIYyCKas 3JIeKTPUUECKUIM TOK 1O
npoBOAHUKY. BTopoit u3s tpuanst @apanes O6bu10 co3aa-
HUE MAarHUTHOTO MOJsi B HEHAMarHM4e€HHOM MeTaJlJIU-
YECKOM CTEpPKHE, BBEJIEHHEM TOKOIPOBOJAIIEro Kabe-
JsL 4epe3 3a30p MEXIy IOJIIocCaMHu CTepKHA. Tperui
s ekt Dapanes OblT BEIPAaOOTKON DIEKTPUUECKOTO
Toka. Xota 3 dext Xomia Tpoucxoaui U3 TOro, 4To
TOK ObIT cuiIOi, oOpaTHO# 3aganHoit dapaneem, yToObI
IPOJIBUHYTH NMPOBOJHUK Yepe3 MarHUTHOE Moje, pado-
ta XoJuta 3aBepunia Tpuanay 3Gp¢GexToB, mpoaBuUras ee
B co3HaHue. DToT 3¢ dekT nexutr B ocHoBe MI'J] (mar-
HUTO-TUAPOJAUHAMHUYECKUX) TEHEPATOPOB M HIPAET
CBOIO POJIb B 3JIEKTPOJBUKEHUHN C MOMOUIBIO CIEIHU-
aJbHBIX CPEJCTB, KOTOpPbIe OBLIM HAKOHEI CO3JaHbl
n3obpereHusiMu Tecbl.

Tak Kak cTpeyika rajibBaHOMETpa B JKCIIEPUMEHTE
Xoina OTKIOHAJIACh, TOJBKO KOTJa MarHUTHOE MoJie
BO3HMKAJIO WJIM pa3pylIanoch, co3gaHHOe puznmdyeckoe
JlaBlieHHE ObLIO BEKTOPHBIM MPOU3BEJEHHEM, KOTOPOE
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SIBHO OBLIO yXe€ mpeuioxkeHo Makcpeniom noutu 15 ro-
JIaMu paHee (IoJydeHo U3 McciieqoBaHus MakcBesuia mo
pabote Dapanes npubnauszutensHo B 1845 rony)*. U xots
MakcBesut He cMOT IPOBECTH IKCIIEPUMEHT (110 IPUYHHE
€ro CMEpPTH), OJHAKO €r0 YPaBHEHUS BCE €I MCIOIb3Y-
FOTCSL.

Xorsa YurrekepoMm ObLIO 3asiBiIeHO, 4TO 3 dekT
Xoina — BpalleHue B MArHUTHOM I0JIE CBETa — IIPO-
HCXOJNT TOJBKO B TPAaBUTAIIMOHHBIX TEJIaX, a HE B «CBO-
001HOM 3Hupe», — ITO BHICKA3bIBAaHUE SABIISICTCS, OUe-
BHJIHO, HEBEPHBIM, TaK Kak 3P (deKT (aKTHIeCKH 3aBU-
CHT OT YAEIbHOW MPOBOAUMOCTH NEPENAIONIEN CPEIBI.
®akT, 9T0 3P PEKT MPOUCXOIUT B «TPABUTALUOHHBIX
TeNax» U «IPOBOASIINX HOCUTEINAX», CYIIECTBEHEH IS
AJEKTPUUYECTBA, TAK KAaK MOKAa3bIBA€T B3aMMOJIEHCTBUE
MEXJIy TAaKUMH TelaMd M HOCHTEISIMU M OCHOBHBIM
«3GUpPOM», K KOTOPOMY OOpamiarTcs B X0€ mpoiecca.
Kak TonbpKk0 3¢up cTaHOBHTCS MPOBOAAIINM, 3P (PEKTHI
paboTaror.

Kak Ttonpko «mpuponnsie cpeas» (3pup u armo-
cepa), Tak yacto ynomuaaembie Tecnol B ero maTeH-
TaxX, CTAHOBATCS MPOBOJAIIMMH IO BIUSHUEM DJICK-
TPOMArHUTHOT'O M3JIYyYEHHs JOCTATOYHO BBICOKOI'O Ha-
OpsHKEHHUS U 4acTOThI, 3P (eKThl B cBOOOIHOM 3dupe,
3aBHCSIIEM OT HAJIEKAIIUX YCIOBUH, MOTYT MEpeaaTh
UMITYJIC TPAaBUTALIMOHHOMY TEIy, YTOOBI EPEMECTUTh
ero yepe3 cBoOOHBIN 3¢up. CaMbIiM MOPa3UTEIbHBIM
J0Ka3aTeabCcTBOM, uTO 3¢ dekT Xosmia paboTaer B CBO-
6onHOM 3¢upe, OBLIO yIepKaHUE DIEKTPOMATHUTHBIX

* 1. K. Maxceean. Tpaxrar (1862 r.).
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ninactul Tecnbl B ero adoparopuu B 1898 romy* Dto
OBLJIO TaKXe MPOBEPEHO Iepenaveld 3JIeKTpUUEeCcKOn
sHepruu Tecibl yepe3 NpoCTPaHCTBO BBICOKOYACTOTHBI-
MU KOJ€O0aHUSIMH, KaK JEMOHCTPUPOBAIOCH Ha €ro JIeK-
uuu B 1892 rony B JIOHIOHCKOM MHCTUTYTE WHXKEHEPOB-
3JIEKTPUKOB. DTO TaKKe MOKAa3bIBAJIO MPUOPUTET Tecibl B
OTKPBITUH paano. Tak Kak 3JIEKTPUUYECKOE MOJe «Iepe-
Memaer» 3Qup, SIBISIONIMINCS OCHOBOH ISl HaKaynBa-
Hust MI'Jl (ocoOeHHO Koraa mynbcupyeT), 3GdexT pak-
TUYECKH MOKAa3bIBAN «AJIEKTPOABIKYILYIO CHITY» («3JIC»),
WIH «3JIEKTPONPOABUTAIOUIYIO0 CHITY», AEHCTBYIOLIYIO Me-
KTy TPAaBUTAIIMOHHBIMU TE€JIaMH U 3(UPOM MOCPEICTBOM
3JEKTPOMArHUTHOTO BO3jaeicTBUsA. OgHaKo TpeOyercs
BBICOKOE€ HANPSKEHUE U BBICOKAs 4aCTOTa, YTOOBI «00pa-
matbes» K 3¢upy. Tecna npeycnen B nepenade 371eKTpo-
SHEPIUU MOCPEACTBOM BBICOKOYACTOTHBIX TOKOB BBICO-
KOTO HaNpPSDKEHUS — «PaTHUOBOIIHY», «OOpaIaroIXCs» K
a¢upy. B pabote Tecabl Hag STUM BOIPOCOM YK€ IKCIIE-
PUMEHTAJIBHO NOATBEPAMIIOCH BCE, YTO MATEMATUUYECKHU
npoaHanu3upoBal MakcBeT KaK 3JeKTPOMArHUTHYIO
MIPUPONY CBETA, OCHOBBIBASICH Ha Teopuu Dapanes. Xotd
3TO U MOAPA3yMEBAIIOChH, JINTEPATYPa, JOCTYIHAS ISl Me-
HS, TIOABOJIUT K (GOPMYJIMPOBKE WJEH, YTO MHEPUHS U
UMIYJIbC — MPOJYKTHI 3JEKTPOMArHUTHOW CUJIBI, TEHCT-

* JToxymentslt @BP (1943 r.), oTkphIThIE Yepe3 cBoboay uHbOp-
MalnunH, B 3asBieHnH Mapraper MeppuHIrToH. OTKpHITEIE JOKYMEHTEI
OBP Takxke moka3pIBalOT, 4TO cofepkumoe cerda Tecnsl, 1Be TpaH-
3UTHBIX HOPMBI Beca JOKYMEHTOB M allapaToB, 75 yMaKOBaHHBIX
SIUKOB Oaraxka u emie 80 OonbmMX O0arakHbIX MECT OBIITH MOTHOCTBHIO
BBIBE3EHBI M COXPAaHEHBI HA CKJIAJe XpaHEHHUS COOCTBEHHOCTH HHO-
crpanues B Heio-Hopke B 1943 roxy.
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BYIOIIIEW BHYTPH TeJI U BCEro nmpoctpaHcTBa. Hukto He
MOXET OINpEeAeInuTh, 4TO BUOpHUpymOmas chepa wHIH
JIpyroe rpaBUTAIMOHHOE TEJIO MOTYT OBITh DJIEKTpHUYE-
CKU TIPOJBUHYTHI 4epe3 d3¢up, 0€3 Haauuus Ipyrou
chepsl WM rPaBUTALMOHHOTO Teja, YTOObI MmepeMec-
TUTH B IPOTHBOMOJIO)KHOM HaNpaBlIeHUH — KPOME yT-
BepxaeHud Hukonsl Teclbl U €ro «MaJ€HBKOTO» 3JIEK-
TPUYECKOTO «UJCANBHOTO JIETATEIBLHOTO armapaTay.

B 1884 romxy Tecna nzo0pen Bpamaromnieecss MaroHuT-
Hoe none, J[.JI. ToMcoH monbITajcs ONpeAeNuTh MoJle,
CO3JIaHHOE JIBUTAOIIEHCS HadJIEKTPU30BAHHOU cepoit u
MaTeMaTU4YeCcKol pa3paboTKoi Teopuu yckopeHus. bui-
70, KOHEYHO, JIerde peruTh TaKue mpoOaeMbl Ha U3BECT-
HBIX CBOMCTBAX MPOCTBIX T€OMETPUUECKUX (HOPM: IIOC-
KOCTeH, chep U IMHITHHIPOB™*

BeposatHocTh TOTO, YTO 3()Up COCTOSIT U3 HETIOABUK-
HBIX TMOJIOKHUTEIbHBIX 3apsA/10B, HECYLIUX CBOM COOCT-
BEHHBIN «IOJKBAHT» — OTpHIATEIbHBIE 3apsAbl, KOTO-
pbie ObUIM 3JTACTUYHBI M MOTJIM OBITh IEPEMELICHBI, OUe-
BUJIHO, HE YKJaJAbIBajlach B IOJOXeHUs ToMcoHa,
OTKPBIBILIETO 3JIEKTPOH, 3apsi] KOTOPOTO CUUTAICS HE-
JIenUMBbIM. XOTSI OH JOIYCKaJl, 9YTO TOKH CMELICHUS MO-
I'yT UMETh MECTO B 3upe: OH JyMaj paHee, YyTO 3TO Obl-
JO CJIEACTBHEM MarHeTH4ecKux 3(h(PeKToB IBIKYIIUXCS
3apsgoB. OJHAKO OH ObUI HE B COCTOSIHMH MOKA3aTh, KaK
MPOU3OILIM TOKH CMENIEHHS I 9YTO UX 0COoOBIe A(-
(eKThl HaXOIUIUCh B YCIOBHUSIX MHEPLHUU U UMITyJIbCa
naxe nocne Jekuun Tecnbl B 1892 roay B JlIong0oHE, KO-

* 1. Tomcon, Ilpok. Jlona. Maremarudeckoe ob6mecTBo. XV
(1884 r.), ctp. 197.
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TOPYIO OH MOCETHJI. YKe Ha3pesa CBOEro poja cXBaTKa
MEXIY CTOPOHHHUKAMH KJIACCUYECKOU 3JIEKTPOAUHAMHU-
KM M CTOPOHHUKAMH 3JIEKTPOMArHUTHON TEOPHUM CBETA
BO rnaBe ¢ MakcgemioMm. [lo mpexHel Teopuun IEKTPO-
IPOBOJHOCTb €CTh B METAIUIMYECKUX MIPOBOJAX U T.1., B
TO BpeMs Kak y MakcBelljia OHa CyIIECTBYET B OKpY Karo-
MIMX JUAJIEKTPUKAX U 3aIlI0JTHEHHOM 3(HUPOM MPOCTpPaH-
CTBE, C MPOBOJOYHBIM MOKPOBOM MPOBOJAHUKOB, TOJIBKO
9TOOBI «YNpPaBIATH» AelcTBUEM. Tecna 6oiblne moaxo-
i narepro @apanes/MakcBensia, XOTs OH OTCTYIHI OT
nmo3uuii Makcgemia no HEKOTOPbIM MyHKTaMm. durtng-
XKepaspJ 00beuHUI 00a B3IIsLAa, 3aKOHHO yTBEPKIas,
4yTo yHHUKanus MakcBeniaa uMena CHIy, IOTOMY YTO
U3JIy4YeHHE MOKHO TE€HEpUpPOBATh MCKIIOYUTEIbHO
9JEKTPUYECKUMU cpeacTBaMu. MHTepecHO BUAETH, KAk
OJIM3KU ATU UCCIEJOBAHUS MO PA3BUTHIO AIEKTPHUUECT-
Ba. [Iponmomxkas 3ty nuauio, Tomcon (1884 r.) mepBsiit
paccMoTpen 3apsbKeHHYI0 chepy, IBUTAIONIYIOCS PaBHO-
MEpHO 0 NpsAMON TUHUHU. OH NPEaIOJIOKHI, YTO IIEK-
TpUYECKHUe 3apsa/bl ObUIM PAaBHOMEPHO pacIlpeeseHbI ¢
3JIEKTPUYECKUM I0JIEM TAKKE BO BCEX HAIPABIEHHUSX,
HE3aBUCHUMO OT IMOJIOkKEHHS chepbl, Kak OyaTo oHa Ha-
XOAMIAch B MOKOE. DTO MPEINOI0KEeHNE OBIIIO BEPHO 710
TeX MOp, MOKa NpeHedperaau CKOPOCTbIO cPephl U CKO-
pPOCTBIO CBETA.

B 1889 romy B. Tomcon 3assur*: «Bpamarommuecs
BUXPEBBIC Spa IOJKHBI OBITh MCKJIOUEHBI, U y Hac
JOJDKHBI OBITH TOJIBKO O€3BUXPEBOE BPAILIEHUE U ITyCThIE

* B. Tomcon, Ilpox. Kop. upnannckas akagemus. I (30 HosOps
1889 r.), cTp. 340.
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sapa». [loxg stum ToMcoH moapasymeBaj, 4TO MyCTOU
«3¢hup» BHYTPU BpAILAIOIIUXCS KAHAJIOB JIEKTpOMarHe-
TH3Ma He Bpamaics. ITo 03HA4aeT, 4To, €Ciu Obl ajapa
BpallajJuch OJHOBPEMEHHO C BpallalOlMMKCS KaHala-
MU 3JEKTPOMAarHUTHBIX CUJI, 3TO HEUTPaIM30Bajo Obl
AIEKTpOMEXaHnYecKoe neicTBue, Oaarogaps KOTOpoMy
ObUI MOJy4eH UMNyJbc. OUTIJKEpaIb]l HAIlIe] MPeaIo-
naraemyto omuOky B pabore Tomcona, cooOmuB, 4TO
00s13aTeNIbHOE «CXEMHOE YCJIOBHE» HE ObLIO YJOBJIETBO-
pEHO, eCiIM ABMXKYLIUECS 3apsAlbl Ha cepe He paccMmart-
pUBaJIUCh, KaK JJIEKTPUYECKUM TOK, KOMOMHUPOBAH-
HBIA CO CMEUIEHUEM U KOHBEKLHEW TOKOB BCJIEICTBUE
nuxenus. Wcnpapnsaga omndbky Tomcona, durijxe-
pajib MpHIIeN K 3aKJII0UYEHUI0, YTO CHJIBl MAarHUTHOTO
moJist Ojarojaps TOKaM CMENISHUSI IBUTAIOIIENCS cephl
HE UMEJH HUKAKOro pe3yibTHpytomiero 3¢ dexra.

B 1888 romy OnuBep XeBucaiin mokaszai, 9YTo dJIEK-
TPOCTATUYECKHE U DJIEKTPOMArHUTHBIC €UHUIIBI «HC-
4e3nu» B ABHUTAIONIEHcs chepe. ITo ObUIO TPOTHUBOTIO-
J0XHO 3KcnepuMeHnty dapanes, B KOTOPOM 3JIEKTPO-
CTATUYECKHE 3apsbl, pa3MelleHHbIe B HEMOABHKHOM,
3aKpBITON KaMepe, «IOSBWINCH» Ha €€ BHEIIHEH CTOPO-
He. OueBUAHO, MepemenieHue cheprl, yBEIUUNBAEMOE
€€ UMITYJIbCOM, TTOKa3aj0Ch XeBHUCANTY HEOOXOIUMBIM,
9TOOBI yAep:kaTh 3apaasl BHyTpu. Konnenmus XeBucaii-
Ja o0 «cepuueckoi» CHMMETPHUH 3apsI0B BO BpeMs Iie-
pememenust Obi1a onpoBeprayta [I.K.®. Ceanem B 1896
rony* Ceanb 0OHapyXuJ, 94TO JBUTAIOMIASICA CUCTEMA
«TOYEUYHOTO 3apsaa» He cdepa, a CIUTIOCHYThIH ceponI,

* I K. @.Ceann, ©un. nep. CIXXXVII (1896 r.), ctp. 675.
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C HOJSAPHOM OCHIO BJAOJb HAalpaBJICHUS €€ ABHKEHMU.
To, 94TO He CMOT yKa3aTh YUTTEKEp, ONMPENEITUIO BaXK-
HOCTb 3TOT0 OTKpPBITUA. CBSA3b MEXAY MHEPLUUEH, UM-
IyJIbCOM, JJEKTPUUECKUM TOKOM, «HCUE3HOBEHHEM» H
TIOBTOPHBIM IOSBIE€HUEM» MTOBEPXHOCTHBIX 3apsA0B U
3JEKTPOMArHUTHONW MOJISIPHOCTBIO BJAOJb HANpPABICHUS
UMITYJIbCA SIBISIETCA 3JIEKTPOMEXAHMYECKUM 3BEHOM Me-
Ky uMmiynscoM U 3dupom. Ilpu 3TOM cMmeneHue 3ek-
TPUUYECKUX JUHUMN U MOJSIPHOCTH COOTBETCTBYET Iepe-
MEIIEHHI0, COBMECTUMOMY ¢ MOMMH NPEICTABICHUIMHI
0 TOM, YTO KaHAaJIbl CUJIOBBIX JUHHUI CO3JaI0T UMITYJIEC B
Teje, ABUTAIONIEMCS B dpupe.

B teuenue sroro Bpemenn Hukona Tecna He Memkan.
OH yxe moka3zaj, 4YTO «KpyroBoe YCIOBHE» MOKHO OBLIO
obecrneunTh COBEPIICHHO HOBBIM crmocoOoMm. Ha cBoeit
JEKIUH, cocTosBIIeHCs B Koyutemke Komym6uu B Huto-
Mopxe 20 mast 1891 rofa, oH MPOAEMOHCTPHPOBAT CBOIO
CTapyIO TEXHOJIOTHUIO U 3aBUJI, YTO OH MOAKIIOYNI «OIUH
TEPMHUHAI» K JIaMIIe U APYroil K «M30JIMPOBAHHOMY TEIY
3aJlaHHOTO pa3Mepa. Bo Bcex cirydasx M30JMpPOBAHHOE
TEJIO BBIIEISAET SHEPIUI0 B OKPY’KaOIIEe IPOCTPAHCTBO,
U SIBJISIETCS SKBUBAJIEHTOM IIPOBOJA 3a3eMIIEHUs». B 310N
neknuu Tecna Takke JEMOHCTPUPOBAN «3JIEKTPOMArHHUT-
HBIH UMITYJIBC», KOTOPBIHA ObLT OTKPHIT J[.JI. ToMcoHOM B
1893 romy*

B ToMm xe rony, koraa Ceapib cienall cBO€ OTKPBITHE
(1896 r.), B.b. Mopron** anamoruyHo mokasaj, 4To Io-
BEPXHOCTHAS IMJIOTHOCTH 3apsKEHHOTO Tella HE MEHsEeT-

* 1. Tomcon. Tlocnennue HCCIENOBAHHS B JJICKTPHYCCTBE H
marHetusme (1893 r.), ctp. 13.
** V. B. Mopmon, ®un. maraetusma. XII (1896 r.), ctp. 488.
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Csl NIPU JBMKEHHUH, HO CUJIOBBIC JIMHUU OOJbIIE HE BbI-
XOAT MEePIEeHANKYISIPHO K MOBepXHOCTU. OH Takke Ha-
1IeJ, YTO PHEPTrus OKPYKAIOLIEro Mo 0oblie, Koraa
TEJIO0 HAXOJAUTCA B IBUKEHUHU, YEM KOTJa OHO OCTAeTCs B
nokoe. Tak kak TpeOyeTcst 6onbie paboThl, YTOOHI Ie-
pPEMECTUTH 3apsKeHHYI0 chepy, YeM He3apsiHKEHHYIO,
6e3 yBennueHus (pakTuyeckoil Macchol cepsl, CBA3b Me-
KTy JBKYIIMMHUCS 3apsaaMu U 3¢upom Obliia mpoBepe-
Ha. DTO COWIN BEPHBIM, MIOTOMY YTO 3apsbl yBEIHMYHUBa-
I0T «IIPUCOEIMHEHHYIO Maccy» cepbl, 1 CaMOUHIYKIUS
KOHBEKIMOHHBIX TOKOB (OPMHUPYETCS, KOTJa 3apsiibl
MpUBEJCHBI B ABMKEHUE NepeMenienneM chepbl. OmaHa-
KO HHM OJIHO M3 3THUX MOSCHEHHH, Ka3ajJoCh, IBHO HE OT-
METHJIO TO, YTO CHUJa, NEHCTBYIOIIAs MEXAy JBUTal0-
uieics 3apsKeHHOW Maccol M MPOCTPAHCTBOM, YEPE3
KOTOpOE OHa JABUTAETCS, JOJKHA UMETh d3(PUPHYIO OCHO-
BY, YTOOBI MPOJBUHYTh HJIM MEPEMECTUTh MAccCy, WIU
YTO HIEKTPUUYECKUN TOK HAUMHAET T€Yb MEXK]y BEIIECT-
BOM U 3(UPOM H3-3a IEPEMEUICHUS.

. Jlapmop* mpenmnonoxui, yTo MpUpoOia UHEPLHHU
I'PABUTALMOHHOTO BELIECTBA MOXKET ObITh, B KOHEYHOM
cyeTe, JOKa3aHa, TaK KaK aTOMbI COCTOAT M3 CHUCTEM
anekTpoHoB. Ecim Gombmmii 3pdext «npucoenmHeH-
HOi1 Macce» (B.b. MopToH, cM. BbIlIE) CO3/1aH dIEKTPH-
YECKH, OH YBEIMYMBAET WIM YMEHbILIAET JIETKOCTh Iepe-
MEIIEHHUs Tella yepe3 «CBOOOIHBIN 3up» U yBeInyuBa-
€T TOJIHYI0 DHEPTHI0 ABWXKYyIIEWcA cucTeMmbl. Torma
CBSI3b MEXJAYy I'PaBUTAIIMOHHBIMU TeJaMU U H(QUPHOU
OCHOBOH JTOKa3aHa. B TakoM ciyyae moJydeHUe CpeACT-

* JI. Jlapmop. @un. nep. CLXXXVI (1895 r.), ctp. 697.
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Ba JUIS CO3JlaHUsI HEYCTOWYHMBOCTH CHJI, HEOOXOTUMOM
JUISL BBIDAOOTKHU «3JIEKTPUYECTBA», — HCIOIb30BAHUE
JOBIDKYILIUXCS 3apsiiOB JJIs CUHTE3UPOBAHUS OCOOBIM
CIIocOo0OM 3JIEKTPUYECKUX TOKOB JABHXKYIIEHCS CHUCTe-
Mbl — TOJIbKO BOIIPOC BpeMEHH U jAeHer ainsg Huxombl
Tecnbl. Eciiu Ob1 yBeTMUEHHBIE 3apsIbl IPOTHBOACHCT-
BOBAJIM NEPEMEUICHUIO Tejla, TO CUCTeMa MOrjia ObITh
MOJIHOCTHIO U3MEHEHAa, YTOOBI TAHYTh TE€JIO0. JTO Mpe-
MoJiaraet, 4YTo CUCTEMa MepeMEIIeHHs 3apsioB B cepe
MpoaABUHYJA OBl €ro yepe3 3amoTHeHHoe d(GUpoM mpo-
cTpaHcTBO. bpuin momoOHble mpuUMEHEHHS B paboTax
®apanesa, Makcpenna, Yunsama Tomcona, [.J[.Tomco-
Ha, MakKynnaxa, Moprtona, Ceans, XeBucaiiga, Xoiu-
na u Ourokepanpaa. OHU HCKaIU 0COOYIO 3aBUCH-
MOCTb MEXJy UMIIYJIbCOM U MEpEMEIICHHEM 3apsa0B,
CBSI3aHHBIX C MaccoOi, 4epe3 B3aUMHO MPOHUKAIOIIHH,
razoo0pa3Hblii, TUHAMUYECKHH, HECKUMAECMBbIH, yIbT-
paToHKHH 3PUp, CYNECTBYIOMHUA BO BCEM KOCMOCE U
rpaBUTAIlMOHHOM BEIIECTBE, Ha KOTOPOE NEHCTBYIOT
3JIEKTPOMATHUTHBIE TOHAEPOMOTOpHBbIE cuibl. Kak
TOJBKO paBHOBecHE d(pupa ObUIO «HAPYLUICHO» ABUKY-
MIUMUCS 3apsiaMu, «CMELIEHHE» MOTJIO OBITh UCIPaB-
JI€HO TOJBKO PaBHBIM U MPOTHUBOIOJIOXKHBIM J1€HCTBU-
€M — JABHKEHHEM cyJHa. TOMCOH OCHOBBIBAJICS HA T'H-
norese, 4yTo camM 3(puUp — CpPencTBO MEXaHHYECKOTO
uMiyibca. Dddext Xomia mokaszaia, 4TO JIEKTPOIBHU-
JKYLIUM TOJYOK MPOU3BOJUTCS BIIOJb TPETHEH OCHU KaK
pe3yJbTaT 3JIEKTPUUYECKOr0 M MarHUTHOI'O MOJISL MOJ
OPSMBIM YIJIOM, H XOTSI OH YTBEPXkKAaJl, YTO 3TOT TOTUOK
HE MOT OBITh TPOU3BENICH «B CBOOOTHOM d(hHpe», a TOb-
KO B T'PaBUTAIlMOHHOM BeleCcTBE, paboThl XeBucaia,
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Bunbam JIAMH

Ceans 1 MopToHa moka3aju, 4TO ABUXKYLIMECS 3apsibl
MOTJIM TaKX€ YBEJIMYUTh UM YMEHBLIIUTH HOPMAJIbHYIO
cBOOO/y mepeMenieHus Tejla, UCTBIThIBAs TPUMEHEHHE
aneKTpuuecTBa. Tak Kak 3JIEKTPUUECKUE MPOIECCHl 00-
paTtumbl, MeTol Tecnbl COCTOST B MyCKe 3JEKTPUUECKO-
ro TOKa MEeXAy CTallMOHAPHOW (OTHOCUTEIBHO 3€MIIN)
cucTeMoi u 3(hUpPoM, Kak eciim Obl 3TO Oblja JMHAMUYE-
CKas cucTeMa, CO3/aBIIasi IOBpeXAeHHe B 3hupe, KOTO-
pO€ MOTIJIO OBITH UCIIPABICHO PABHBIM M IPOTHUBOTMOIOXK-
HBIM JIEHCTBHEM — MEPEMENICHUEM CTAalHOHAPHOM CHUC-
TeMbl (€To CyaHa).

B perpocnektuBaom otuere Hukomnsr Tecnst or 1938
roga* orMeueHo, 4to y Hero k 1893 rony Oblia cBoOs moJ-
HOCTBIO JJopaboTaHHAs AUHAMHUYECKash TEOpHUs IpaBH-
TalMy, U HEKOTOPBIE TOCTYHBIE TOKYMEHTHI M0 paboTe
Tecner B 1891 romy mim Gosnee paHHHE TOKA3bIBAIOT,
YTO HKCIEPUMEHTAIbHO OH OBLI YXe BIEPEeaH Ha €BpPO-
MMEWCKOM TOJie C JujepaMu: YHIbIMOM TOMCOHOM,
H.d. Tomconom, Ceanem, MopTonom u Jlapmopowm, me-
pell KOTOPBIMU OH, HECOMHEHHO, ObUT B JONTY, MTOCKOJb-
Ky UX MOJIOKEeHHS ObUIM BbIpaOOTaHbI paHee, HO UM IS
HOJTBEPKJIECHUS UX UCTHHHOCTH HE XBaTall0o HEOOXOH-
Moro o6opynoBaHusi Tecibl.

B 1915 roxy Tecna 3asBun™**, 94To €ro 31eKTPUICCKUAN
«OecTIOTHBIN BO3QYIIHBIA KOPaOiby MyTEHIECTBOBAI
061 co ckopocThio 300 Mtk B cekyHay» (1,08 Mumamona
MUJIb B 4ac), «0e3 TJIaBHOTO JBUTATENS UIH KPBUIBEB, OT-

* Huxona Tecna. Jlexuust B8 UHCTHTYyTEe MMMHTpPAaHTCKOH Oiaro-
TBOopuTensHOCTH (12 masg 1938 r.).
** Cmamos Tecnvt, «Hpio-Hopk Taiime» (8 nexabps 1915 r.).

130



CBepxceKpeTHble apxMBbl Tecsbl

MPaBJICHHBIN JJICKTPUYECTBOM B JIFOOYI0 BBIOpAaHHYIO
TOUKY Ha TI00yce».

B 1940 rony Tecna oObsIBHIT®, 4TO OH YK€ MPOTECTH-
pOBaJI CBOKO CHUCTEMY TEJIECHJIBI U3 YETHIPEX 4YacTei,
BKJIFOUMBIIYIO «HOBBIM METOJ| CO3/IaHUS OTPOMHOM JIBH-
JKYIIEH CUJIbDY, UCIOJB3YyEMBIA Ha €ro 3JEKTPUUYECKOM
camoJere.

* Vumvam JI. Jlopenc, cratbs B «Hpro-Hopk taiime» (22 centsa6ps
1940 .).



naesa V

TEC/IA U KN1IYB
«CTAPbIE OBPbIE APY3bA»

*’ Korga Tecna BeicTaBHII CBOE M300pETEHHE Ha
o6o3penne, B OpuranckoM kinybe «Crapeie m00pbIe
JIpy3bs» OYEeHBb JONTO O0CYXJanu Teopur >dupa, u
B3neT Tecnbl, TOKHO OBITH, 3a/1ed TOPAOCTh UYJICHOB
KiIyOa, BBI3BaB JKEJIaHHWE HE MpHU3HaBaTh ero 3aciuyr. Ilo-
cie npouteHus uM B 1892 roay nexknuu B JIOHIOHE OHU
HUYETO HEe COOOIIMIN O HEM B CBOUX JKypHallaX, HUKO-
raa He ynomuHanu ero. Ho on mokassiBan um cBoe 000-
pylloBaHUE M TO, KaK OHO paboraet. B 1847 romy Yunbsam
TomcoH mpu 00CYXJIEHHH JBH)XCHHUS MOANAIOIIET0Cs
HaMarHMYMBAaHMIO TeJIa B HEOJAHOPOIHOM I10JI€ CUJIBI CO-
o0mui, YTO 3apsIKeHHOE TEeNo NPUTATHUBAET TeJo,
uMeronee OONBIIYI0 JAMAIIEKTPUUECKYI0 MOCTOSHHYIO,
4eM y OKpY Kalollel cpenibl, U OTTAIKUBAET TeJO ¢ Ooiee
HU3KOW TUIIEKTPUYECKON MOCTOSHHOM, MPEAOCTABIASL
IyTh JydlIiedl 3IeKTPONPOBOAHOCTH K CHIIOBBIM JIMHU-"
M. TOMCOH TakXke 3asBUJI, YTO IJIEKTPOJ, MOTPYKECH-
HBIIl BO (DIIIOMIHYIO M30JMPOBAHHYIO cpeny (O4eBUIHA
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CBepxceKpeTHble apxMBbl Tecsbl

aHAJIOTH C TEJIOM B 3aMOJHEHHOM 3(QUPOM MPOCTpaH-
CTBE), B «JAOCTAaTOYHO BBICOKOYACTOTHYIO», BBI30BET I'pa-
BUTAIIMIO BCETO ra3000pa3HOro BOKPYT K AJIEKTPOAY, HO
4TO, 10 O0IIEeMy MHEHHUIO (€r0 U ero eBpONenCKuX KO-
Jer), BO3MOXXHOCTh JOCTH)KCHHUS TaKWX 4YacTOT Oblia
«BHE pacCMOTpeHUs». B TO Bpems Kak TeopeTHueckas
gacTh OblIa pazpaborana TomconoMm, Tecrna yxke cruenan
JKCIIEPUMEHTAJIbHYIO YacTh. W mocienHee monoxxeHue
ToMcOHa OTHOCHUTENIIBHO YacTOThl BCKOpPE OBIJIO OMpPO-
BepruyTo Tecinoll, OJU3KUM TIOCIeA0BaTEIeM U TTOKIOH-
HUKOM pabot TomcoHa.

[ToBTopssa curyauuto, apyroit Tomcon — .. Tom-
COH, KOTOPBIH Takxke Obul st Tecnbl repoemM, Ipeabsi-
BHUJI MATEMAaTHYECKN Pa3pabOTaHHYIO TEOPHUIO JBUTAI0-
muxcs kanaimos cuiabl* B ero «Ilocinenuux ucciemoBa-
HUSIX 10 AIEKTPUYECTBY U MArHETHU3MY» OH BBIIBUHYJ
TUIOTE3Y, 4TO «3(pUp — XpaHUIHILE MEXaHUYECKOTO
UMITYJIbCay.

Jlexmmusa Tecnbl B komnemke Komymoun B 1891 romy
Obls1a OCHOBaHa Ha 0OoJsiee paHHUX dKcnepuMeHTax. OH
YHOMSIHYJI «KaHaJbl CUJIOBBIX JIMHUI» U PACKPbUT HEKO-
TOpbIE€ U3 CBOMX OTKPBITHI OTHOCHUTENIBHO 3upa u uM-
nynesca. Ero nexuus, npountannas B ¢eBpaine 1892 rona
B Jlonnone**, nmpomuia B To Bpemsi, korja B kiyoe «Cra-
pbie 100pbBIe Apy3bsi» Bce elie AedaTupoBaiu, MOTIIO JIU
ANEKTPOMArHUTHOE JIEHCTBUE MPOU30UTH B CBOOOJHOM
a¢pupe. B kotopsriit pas Tecna 00bsICHUI, YTO OH MJIAHU-
poBaJI 3aMyCTUTh MOTOP AMCTAHIIMOHHO OECIpPOBOJHON

* II.JI. Tomcon, cM. BBIIIE.
** Huxona Tecna. Jlekuus B IUHCTUTYyTE HHKEHEPOB-3JIEKTPUKOB,
Jlonnon (¢pespans 1892 r.).
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SHEPTHEH, C MTOMOIIBIO yXKE CIAeNIaHHOTO UM 000pyI0Ba-
HHS, U U3BJICYb CBOOOJHYIO JHEPTHUIO U3 OKPYKAIOIICH
cpeasl. OHU, BUAMMO, OBUIM NapaJnu30BaHbI HEIOHUMA-
HUEM.

YeTsipe Toga crycts YuiabsiM TOMCOH™ 3asiBHII, 9TO
OH «CKJIOHEH JlyMaTb», YTO «U3MEHEHUS 3JIEKTPOCTATH-
YeCKON CHIIBI M3-3a OBICTPO MEHSIOMIETOCS 3JIEKTPHU30-
BAHMS» PACIPOCTPAHSIIOTCS «BOJIHAMH CHKATHS B CBETO-
HOCHOM 3¢upe». DTo BbICKa3bIBaHHE, Ka3aJ0Ch, yKa-
3bIBaJI0, YTO TOMCOH TOJBKO Ha4YMHaJ CEPbE3HO OTHO-
cutbca K Tecne. B cBoed TOHOOHCKOW JEKIWUH IS
«CrapbIx 1o0pbIX npyseit» B KoponeBckoi akageMuu B
1892 rony Tecna 3asaBuII, YTO «3aJaHHBIE» YACTOTHI, O
KOTOPBIX TOMCOH cKa3ai, 4TO WX CO3/1aHHE OBLIO «BHE
paccMOTpeHHUs», ObUIM «HAMHOTO HIJKE, YeM CHadala
BCEM Ka3aJloCh», U MPOJOJIKUI (ClenaB aKIeHT B COOT-
BETCTBYIOLIEM MECTE): «MBI MOKEM 3aCTaBUTh MOJIEKY-
Jbl Ta3a CTAJKUBATHCA NP MOMOILIM INEPEMEHHBIX JJIEK-
TPUYECKUX MMITYJIbCOB BBICOKOW 4acTOTHI M TaKUM 00-
pa3soM MOXKEM HMHUTHPOBATh IpPOLECC TOPEHUS; U B
JKCIIEPUMEHTaX ¢ BBICOKMMH YaCTOTAMH, KOTOPBIE MBI
Ternepb COCOOHBI MOJMYUYUTh, A AyMalo, OyJeT HolydeH
pe3yabTaT, NPOU3BOAUMBIA UMIYJbCAMU, MEPEAAIOLIU-
MHCS 4epe3 IPOBOJHUKY». «BpI3Basia OTpOMHBIN MHTEpPEC
JIEMOHCTpAIUS TBEPJOCTH Ta30BOTO CTOJIOLAY...«C HHU3-
KMMH yacToTaMu, npubnusutenbro 10 OO0 B cekyHy,
KOTOpPBIE S MOT TOJIY4YHUTh 0€3 TpyJaa ¢ MOMOUIbIO CIIEIH-
aJbHO CO3JIaHHOI'0 TE€HEepaTopa NEPEMEHHOrO TOKay.
«Kak razoBas cpena 1oKHa BecTH ceOs MOJ BIUSHUEM

* bommomneu, Ipupona. LIII (1896), cTp. 268.

134



CBepxceKpeTHble apxuBbl Tecnbl

OTPOMHOI0 JIEKTPOCTATUYECKOTO HAIPSIKEHUS, KOTO-
po€ MOXET ObITh AKTUBHBIM B MEX3BE3IHOM MPOCTpaH-
CTBE, U MOXET MEHATHCS C HEBOOOpPa3sMMOU CKOpO-
cTei0?» Panee Tecna roBopus 0 KOCMHUYECKOM IPO-
CTPAHCTBE BHE 36MHOW aTMOC(hepHl.

B sTtom oTtHomenuun Tecna, kazanoch, Takxke oopa-
IaJICsl K CBOUM OCHOBHBIM COJIHEYHBIM Jy4yaM. Ero BbI-
CKa3bIBAHMS TAK)KE€ IMOKA3bIBAIOT, YTO OH MbITAJICS OIpe-
JIeUTh XapakTepucTuku 3¢upa. Hanpumep, asnsercs
JY OH TBEPJABIM WIH KUJKUM U MPU KaKUX 00CTOATEINb-
CTBax 3TO MOeT u3MeHuThca? Ero mpupoja craTudHa
unu auHamudHa? OH HMEeT BBICOKYIO MM HU3KYIO
mnotHocTs? U T.1. «YUTo ompenensier TBEpAOCTh Tena?
OT0 AOMKHBI OBITH CKOPOCTh M KOJIMUECTBO JABUTAIOIIIE-
rocs BemecTBa. B rase ckopocTh MOXKET ObITh 3HAYH-
TEJIbHOM, HO IJIOTHOCTD SIBJISIETCS YPE3BbIYAHHO MAJIOH,
B KHUJKOCTH CKOPOCTh, BEPOSTHO, OblIa OBl MO, XOTS
MJIOTHOCTh MOXKET ObITh 3HAYUTENbHON; U B 000UX CIIy-
qasgX COXPAHSETCS CONPOTUBIEHUE MHEPUUHU. Teno mMor-
J10 OBl IBUraThCA ¢ OOJBIIECH MIM MEHBIIEH CBOOOIOHU
gepe3 BHOpPAIMOHHYIO Maccy, HO B II€JIOM OHa Oyxer
TBEPIOI».

OTO BBIpAXKEHHE OTpakaeT Oojee paHHUE OIBITHI
Tecipl, Kak cka3aHo B ero Jekiuu 1891 roga B KoIemxe
Konym6uu B Hero-Mopke, ¥ HOBTOPEHO BO BPEMs €ro
aexknuii 1892 roma B JIoHgOHE, Iie OH MOSCHSJI, Kak
IPOU3BEIEHO MEXaHUUYECKOE JBUKEHHUE C IIOMOUIBIO IIe-
PEMEHHOM AIIEKTPOCTATHYECKON CHIIBI, AEUCTBYIOMEH
yepe3 razoolpasHyio cpeay. Kananbl CHIOBBIX TUHHUM,
Kak ObUIO CKa3aHO, «C(HOPMHUPOBAHBI pPsilaMH HaIpaB-
JEHHO IEepEeMENAIINXCA MOJEKYyI» (B 3TOM CMBICIE
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Tecna, 10MKHO OBITH, CChUTANICS HA «3(QUPHBIE MOJEKY-
ael»). Tecnma cuuTal, 4YTO «BCE AJIEKTPOCTATHYECKUE,
ANEKTPOAMHAMUYECKHE U MarHUTHbIE ()EHOMEHBI CyIIe-
CTBYIOT Onaronapsi 3JIeKTPOCTAaTHUYECKUM MOJEKYJIsp-
HBIM cuiam». JTa popMynHpoBKa pa3zbsicHsET, uTo Tec-
J1a IoApa3syMeBall MOJ «MOJIEKYJaMi», U B 3TOM BOIIPOCE
Tecna pazomencs ¢ [./]. ToMcoHOM, mojiararomum, 4To
3TH (peHOMEHBI OBLIM MCKIIOUUTEIBHO 3JEKTPOMATrHHUT-
HOW NpUpOAbl, B TO BpeMs Kak Tecna cuuTai 3JIeKTpo-
cTaTU4ecKuii GeHOMEH OoJiee BaKHBIM*

OTH JEKUHUH MOCBALIEHBI TOMY, KaK «TBEpJIbIEC Telay
MOTYT MPOXOJUTh BUOPAIIMOHHYIO, HECKUMAEMYIO Maccy
s¢upa, KOTOPHII B LIEIOM ABJISETCS TBEPIAbIM. IDTO —
CYTh TOTO, KaK «CONPOTUBICHUE HHEPIUU» OCHOBHOU
3(UPHON CTPYKTYPBI MOXKET ObITh BBI3BAHO 3apSyKEHHBIM
TEJIOM, KOTOPOE aKTUBU3UPYET U JieNaeT 3(hUp TBEPIBIM C
MOMOIUIBIO JIEKTPUUECKUX TOKOB «JIOCTATOYHO BBICOKOTO
HampsKeHUs: U 4acTOThl». [lOCKOIBKY CONMpPOTHUBIEHUE
uHepuuu 3pupa «CaMOYTBEPKAACTCA», HADJIEKTPU3OBaH-
HOE TEJIO MOXKET ObITh MPOABUHYTO yepe3 dup. «OcoObiit
reHepaTop NepeMEeHHOro Toka» Tecibl B OTHOM BapHaHTe
KOHCTPYKLMU MUMEI JUaMeTp, paBHbI 32 aroiiMam, U ec-
71 OH ObUI MOAO0OEH THILY, UCIIOIb3YEMOMY Ha JIeTaoUlei
Tapelnke, KOoTopyto s Buaen B 1953 roay, To, BeposTHO,
yopaBisiicss OJHOM u3 Oe3nonacTHbIX TypOuH Tecnsbl.
B 1890 romy Tecma coobmuiui, 4To TeHEpaTop MepPeMEHHO-
ro Toka npousBoauia go 10 amnep u 30 xkunorepy, Kak
TOT, 4TO M300pakeH Jajiee Ha MILTIOCTPALIUH.

* Huxona Tecna. Jlexuus B Uucturyre ®@panknuna, Oumagens-
¢us (pespanp 1893 r.); Jlekuust B HauroHanpHOM accounanuu 3Jek-
Tpudeckoro ceera, Cesroro Jlyn (mapt 1893 1.).
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Cxema reHeparopa IepeMEHHOI0 TOKa

Jleraromas tapenka, yBuJaeHHas MHOIO B 1953 cony,
IPOJEMOHCTPHUPOBaja MPELECCUOHHBIE XapaKTEePUCTH-
KM, CO3/IaHHbIE TAKUM T€HEPATOPOM MEPEMEHHOr0 TOKa,
MOIIIHOCTh U KOJINYECTBO 0OOPOTOB B MUHYTY KOTOPOTO
IpU ONpeeeHHBIX 00CTOATENbCTBAX, BO3MOXKHO, Me-
HSJIUCh B 3aBUCHMOCTH OT YPOBHS MOIIHOCTH JIETAIO-
uied Tapenku. Belcokuil yron 1 Hu3Kas 4yacTtoTa mpeLec-
CUH COOTBETCTBOBAIM Obl MCIOJIB30BAaHUIO TeHEpaTOpa
MEePEeMEHHOr0 TOKa 0OJBLIOTO JHamMeTpa, KOTOPBIH mo-
BOpadyuBaicsa Oojee MEIJICHHO B PEXXUME 3aBUCAHUA U
yBEJIUYHMBAJI KOJIUYECTBO 00OPOTOB B MUHYTY AJis 0OJIb-
el MOUIHOCTH, KOTZIa CYJTHO YCKOPsIOCh. Tak Kak re-
HEpaTop MEPEeMEHHOro TOKa ObUT OBl MPUCOEAMHEH K
KOpITyCy JIeTaloIlel TapeiKu, OH, BO3MOXKHO, 3aCTaBIISI
OBl BCIO TapeNKy MPELecCUpoBaTh MO BHICOKUM YIJIOM U
HHU3KOW YacTOTOW MpU HU3KHX 000poTax B MUHYTY. Ho
3TO 0Ka3aJ0Ch HEUCIPABHOCTHIO WUJIM, BO3MOXKHO, Jie-
(eKxTOM Tapenku, Torja eme He ucupaBieHHbIM. Wnes
TUPOCTA0OMIN3aTOpa «PACKPBIBAIOLIEHCS TapesKu», KO-
TOPYIO S YIIOMHHAIO T03X€e, BEPOSATHO, OTKOPPEKTUPO-
Baja Obl 3Ty npobiieMy, eciiv Obl OHa He Oblila CBsi3aHa C
npoOyieMol TypOWHBI, Bpamarnieicss CIUIIKOM MeJ-
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JIEHHO, 4YTOOBI TOXJEpkaTh HYXHYI CTaOWIBHOCTD.
C npyroii cTopoHbI, MpobiemMa, BO3MOXKHO, Oblia BBI3Ba-
Ha HEHUCIIPaBHOCTHIO IJIABHON CHCTEMBI THpOCTaOMIN3a-
TOpa, B KOTOPO# mpeodiaganu NpernecCHOHHbIE XapaK-
TEPUCTHKH BpAIIAIONIETOCs TeHepaTopa MepeMeHHOT0
TOKA. YPaBHOBEUICHHBIE CUJIbI, IPOJABUTAIOLINE CYTHO B
BO3JYIIHOM NPOCTPAHCTBE, ObUIM OBl 3KBUBAJECHTOM
NPOBEJCHHUS €r0 Ha «KapJaHHBIX TOJBECax BO3IyXa»
TakK, 4T00ObI OHO, BO3MOYKHO, MPEIECCUPOBAIO CBOOOTHO
B COOTBETCTBHH CO CKOPOCTBIO BPAIEHUS YTIOBOTO UM-
myJbCa U MacChl reéHepaTopa MEepeMEeHHOTO TOKa. JTO
noTpeboBano Obl OUEHh HEMHOTO CHJIBI, €CJIM TJIaBHBIN
rUpOCTadUIN3aTop paboTan co cOOsIMU, HO TIOTYEPKHY-
J0 MOTPeOHOCTh B Jy4lled TUpOCTAOUIM3ALMOHHON
cucreMme, KoTopyto Tecia OTMETHII B CBOUX BBICTYILIE-
Husx 1912—1914 rogos. Tecna pemma npobdiemy mpo-
TUBOJCHCTBUS TEHACHIIMHU CyJHA BpamlaThCs M3-3a Bpa-
MIAIONIET0 MOMEHTA reHepaTopa MepeMEHHOTO TOKA MU
TypOHMHBI, UCTIONB3Ys IBE TypPOUHBI UM I€HEPATOPHI TIe-
PEMEHHOr0 TOKa, Bpallaloluecs [0 MapaiedbHbIM
OCSIM B OJTHOM WJIM TMPOTHUBOIOJIOXKHBIX HAPABICHUSAX,
Kak yka3zaHo B ero natente Ne 1 655 114, yctpoiicTBo aJis
BO3/yIIHOW mepeBo3kH, 3 suBapsa 1928 roga. Pakruue-
CKM €IHMHCTBEHHBIH TEHEpaTop MEPEeMEHHOr0 TOKa M
TypOuHa, MMeIoNne OTAeIbHbIe, NapaielbHbIEe OCH,
CBsI3aHHbIE KOPOOKOH mepenay, BEPOSATHO, CleTIanu Obl
TO xe camoe. OHaKo ObUTH OBl HEOOXOIUMEI JIBa TUPO-
ckoma-ctabuin3zaTopa OCH, 4TOObI CTaOMIM3UPOBATH
CYIHO: OJUH — YTOOBl OCTAaHOBHUTH BpAallleHHE OY/HA,
Apyroil — 4to0bl yepxaTh CyAHO BepTukaibHo. U 3a-
TeM CIEIUAIBHBIA TUPOCTAOMIN3ATOp MOTpeOOoBaCH
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Obl, 9TOOBI OCTAHOBHUTH HECTAOMIIM3UPOBAHHOE Bpallle-
HUE CyJHa, BBI3BAHHOE I'€HEPATOPOM MEPEMEHHOTO TO-
ka. OHaKO, HECMOTPS Ha JOO0YI0 BO3MOXKHYIO HEHC-
NPaBHOCTh TJIABHOTO THpocTabunuzaropa, mpodiema
BBICOKOT'O yIJia mpereccuu Oblia perieHa, Korjaa reaepa-
TOp MEPEMEHHOT0 TOKa Habpasl BHICOKYIO CKOPOCTH 000-
POTOB B MUHYTY, OCKOJIBKY CY/HO yIaIHIOCh. DTO €/1Ba
JIM Ka3aJoCh TaKOUW OOJBIIONW MPOOIEMOM IS TUI0Ta U
9KHIAXa, €CIM OHU NBITAIUCh YBUJETh, TJie OHU HAaXO-
IUIUCh. S gymaro, To, KaK CyJHO CJeJaio JiBa MOBOPOTa
Ha 90 rpamycoB, 9TOOBI MMOJIETETh HAa BBICOTE, MPUOIN3HU-
TEJIBHO Ha CTO ()YTOB HIDKE HAJl YDOBHEM MOpSs, TOKa3a-
70, 9YTO OHHM BHE3AIHO MOHSUIM, YTO OBUIM HaJl TOPOJIOM,
¥ DTUMU MaHEBpPaMHU XOTEJIH ClejaTh CYJAHO MEHee 3a-
METHBIM ITyOJIHKE.

Kak Tonpko cynHo HaOpaso MOJHBIM XOA M BCIO
MOIHOCTb, €r0 HU3Kas MPELEeCCUOHHAas HOpMa U BBICO-
KUH Yrojl IpeLeccuy CTalld MPOCTOW BBICOKOYACTOTHOM
BUOpanueil, 1 yepe3 Tpu CEKYH/bl CyTHO MyJIeil yneTeno
B 0ECKOHEUHOCTbH (MOCKOJBKY Sl CUMTAN CEKYHIbl TPHU-
OJIM3UTENBHO TaK: «ThICSYA U OJIMH, ThICAYA U JIBA, THICS-
4ya 1 Tpu»). Moil pacueT ckopocTu ObUT OCHOBAaH Ha TOM,
YTO 51 MOT BUJETh CYJJHO Ha PACCTOSSHUM TPUALIATH MUJIb.
(Panee s ommbcs npu pacyeTe CKOPOCTH, MpeJnoiaras,
YTO 51 MOTY BHJIETh CY/JHO TOJIbKO Ha AMUCTAaHUUU 7,5 MU-
7Y, KOTJa 3TO ObUIO HE TaK, MOCKOJBKY 5 BIXKY CaMOJIET,
netawui Hax ropamu CaHOMs Ha PacCTOSIHUM B TpHU-
auaTh Muik.) Tak Kak CyJJHO MPONLUIO TPUOITUZUTEIHHO
30 MuIIb 32 TPU CEKYH/bI, OHO JI€Ja10 NPUOIU3UTEIBHO
36000 muinb B yac. IlockoyibKy mpelLeccus CyHa crajia
BBICOKOYACTOTHOM BuOpalmueil, Kkpas cTaiu pa3MbIThI-
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MU, 4TO, BEPOSATHO, 3aTPYyAHHIIO MOTyYeHue Oosiee BbI-
COKOH pe3KOCTH KOHTYPOB JIETAIOUINX TapeioK Ha (oTo-
rpadusix u Bumeo. Bmecre ¢ 3Toit ¢puzmueckoit BuOpaim-
eit Bo3aMoxeH «3pdext Dapanes» — «MarHUTOONTHYE-
cKkui 3QdeKT», pa3MBIBAOIINA KOHTYPBl 00BEKTOB, Ha-
XOJAIIMXCS MOJ NeUCTBUEM MHTEHCUBHBIX 3JIEKTpOMar-
HUTHBIX Tmoyeld. PacmpocTpaHeHUE 3SIEKTPUUECKOTO
1oJisi KopaoJisi TaKyKe pacUIupsieT ero MarHUTHOE MoJie U
BBI3BIBACT BpAalICHUE ONTHYECKOW IIOCKOCTH. Takum
00pa3oM, B JOTOJIHEHHE K BU3yaJIbHOMY 3(pPeKTy BbICO-
KOYaCTOTHBIX MPEIECCHOHHBIX KOJNeOaHUN ONTHYECKas
IJIOCKOCTh Ha CaMOM JIeJie BpallaeTcs, co3aaBas GpaHTa-
cTudyeckre MaruutoonTudeckue 3pdekTer. Coodmenus
00 3Tux 3(pekTax MmocTynarT 4acTo, ¥ OHU UCKaXKAIOT-
Csl B yMaX MUCTHUKOB, CUUTAIONINX UX CBOETO POJIA «ITyTe-
HIECTBUEM BO BpEMEHM» WU 3P (PEKTOM «IIyTeuecTBUs
MEXIy U3MEPEHUSIMU», HUCKPUBIECHUEM NPOCTPAHCTBAY
WIH «3aKPYyYHMBAHHEM)» «BPEMEHU U MECTa» BOKPYT «Bpa-
[IAIOIIETOCs TeNa», KaK €Clu Obl OHO ABUTAIOCH Yepe3
NPOCTPAHCTBO «a-Jisi DUHIITEHH», KPOME «HEBpallaro-
MIMXCS» JETAIOUIUX TapesoK, 4TO J0Ka3aHO MOUM BTO-
peiM HaBurannoHHbIM kommacom (Peiltochterkompass)
U BU3yaidbHbIMU HabmogeHusamu. Kax ckazan Tecna:
«Teopust DWHIMITEITHa — TOTHBINA B3A0p». JleTaromas ta-
penka MOXeT ObITh IpUBEJIeHA B JCHCTBIE reHEpaTOPOM
nepeMeHHoro Toka Tecibl, KaTymeyHsIM TpaHnchopma-
topoMm Tecnbl unu, 9T0 HanboIee BEPOSITHO, HX KOMOU-
HallMeH, XOTs 3a 3TO BPeMsi, BEPOSTHO, MOTJIO MOSIBUTh-
csl 4TO-TO Jyumee. Tecna 3asBUI, YTO HEOOXOIUMBIE
AIEKTPUUYECKHE TOKU MOTJIH OBITh MepeJaHbl MPOBOAHU-
KOM, KOTOPBIM MO3BOJISIET MTHOBEHHO YNPABIATH CYA-
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HOM IOCPCACTBOM IIOIIAIOBBIX HepeKnmaneneﬁ BBICO-
KOTO Hampsi)KeHUs WiIn peiie. Tak Kak BCTPOCHHBIN Te-
HepaTop MOIIHOCTH TpedyeTcss B JOOOM ciydae,
yno0Hee MCIO0JIb30BaTh T€HEpaTOp NMEPEMEHHOTO TOKa,
YeM pa3psHHK C HCKPOBBIM MPOMEXKYTKOM, KOMOUHA-
[IUI0 KaTyIIKH ¥ KOHAEHCATOpPa, TaK KaK HEOOXOIUMBbIE
BBICOKOYAaCTOTHBIC YCPCAOBAHUA MOI'YT OBITH JIETKO IIO-
BBIIIEHBI 10 O0JIee BHICOKOTO HANPSKEHUsI HECKOJIbKUMHU
TCCHO CBA3aHHBIMU «IOOIMOJHUTCIBHBIMHW) KaTyHIKaMH,
pacnpeeIeHHBIMHU TI0 CyTHY. DTO 00JIerdymio Obl mepesa-
4y TOKA BBICOKOTO HAIPSKCHHS Ha HECKOJIBKO KaTYIIEK,
kak TpeOyercsa. bomee coBpemeHHas pa3paboTka O4YeHb
BbICOKHX K-(aKkTOpHBIX TUIIEKTPUKOB TeHepb MO3BOJIS-
T JIeT4e YIPaBJIATh OYCHb BHICOKUMH HAINPSIKEHUSAMH U
SJICKTPUICCKHMMU TOKAMH W 3HAYHUTCIbHO YMCHBIIUTH
pa3Mep KOMIIOHEHTOB TaK, YTOOBI BBICOKONIPOU3BOJIH-
TCJIbHAad KaTyllKa Ha HCCKOJbKO MUJIJIMOHOB BOJIBT MOT-
J1a UMETh B IMAMETPE TOJIBKO HECKOJIBKO JIOHMOB.

['maBHBIA THPOCTAOMIM3ATOD IS HEMEIKUX CYIOB,
COTJIACHO HEMOJTBEP)KACHHBIM CIIyXaM, MOJYYEHHBIM
MHOI0 13 ['epMaHuM, ObUT MPEATIONIOKUTENBHO CO3/IaH U3
JBYX CTQJIbHBIX IJIACTUH C IIeCTepHel 0O0paTHOTO CIel-
JIEHHUS IS CO3JJaHUsl YKBUBAJIEHTHOIO M MIPOTHUBOIIOIOXK-
Horo BpauleHus. [lpeneccust U Bpalaronimii MOMEHT OJI-
HOM MJIaCTHHBI MOTJIM OBl OTMEHUTH MPELECCUI0 U Bpa-
HIAIOMKUA MOMEHT JIPYrol MJIacTHHBI, YTOOBI CO311aTh
YCTOMYMBOCTh, KOTOPYIO UcKad Tecia, v 3T0, BO3MOXHO,
ObUIO «CHEHUATBHBIMY YCTPOMCTBOM, YIIOMSHYTBIM UM B
1914 roxy, KoTopoe, Kak JOTOJIHEHHE K TypOuHe, OyaeT
100aBJIEHO B TUPOCKOMO-CTAOUIN3ALMOHHYIO CUCTEMY.
Jlyist IosIeTOB Ha OOJBIION BBICOTE, KOTOPHIE s HAOIFO1aT
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B 1946—1947 ronax, morpedyercs repMeTnuecKkas Kabu-
Ha. Huxke — Mos wiirocTpauusi OCHOBHOM «CXEMbD» HC-
kyccrBennoro HJIO:

TESLA SINGLE TERMINA (OILS
Rapclgei -8

. \"“‘ Exhautt
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4. Rotating &air & Comtrol Parel 8. Fudl~ liquid propane gas W

TEOPUA AMHAMMUYECKOM
FPABUTALIMM TEC/Ib

CorunacHo nekuuu, npountanHoi Tecnoit B 1938
rogy B CoBeTe MMMUTPAaHTCKOH OJaroTBOPUTEIBLHOCTH ™
€ro Teopusl IMHAMHYECKON IpaBUTAIMU OblIa OJHUM U3
JIBYX MEPCIEKTUBHEHIINX OTKPHITUN, KOTOPBIE OH «pa3-
paboTai Bo Bcex aeransx» B 1893 u 1894 romax. Tecna vu-
Korga He myOJHMKOBaJl CBOIO 3aKOHUYEHHYIO TEOPHIO, U
MPaBUTEIbCTBO TEHEPh 00JagacT BCEMH JOKYMEHTaMH,
cBsi3aHHBIMU ¢ Hei. Jlekuus 1938 roga coctosimach MeHb-
II€ YeM 3a MSATh JIET 0 €r0 CMEPTH.

bonee monnble cBeeHUS 00 ATHUX OTKPBITUSX MOTYT
OBITH COOpaHbl TOJNBKO MO KPYNHULAM U3 OTACIBHBIX U

* Hukxona Tecaa (cM. BBIIIE).

142



CBepxceKpeTHble apXMBbl Tecsbl

pEAKUX HCTOYHHUKOB, MOTOMY YTO JOKYMEHTBI Tecibl
CKPBITHI B IPABUTEIBCTBEHHBIX XPAHWIUIIIAX IO PUYUHE
o0ecrieueHNs «HaMOHAJIBHON Oe3omacHocT» ¢ 1945 ro-
na. Korga s crmenmanbHO MONPOCHUI 3TH JTOKYMEHTHI B
«HccnenoBarenbckoM IEHTpPE HAIMOHAIBHOM Oe3omac-
Hoct» — Tenepb «MccnenoBarensckom nentpe PobGepra
. Onmenreiimepa» — B HanmoHansHOM JabopaTopun
Jloc-Anamoca B 1979 rony, oHH, XOTS U AOMYCTHIH HAJIH-
YHe 3TUX JOKYMEHTOB, B IOCTYIl€ K HUM MHE€ OTKa3ajH,
MOTOMY YTO OHU OBLIM 3acekpeyeHbl. M, HecMoTps Ha
3TO, B TOT XK€ CAMBIi J€Hb 51 00HAPYKUIJI CXEMY BOJOPO/I-
HOIl 60MOBI B JOKYMEHTAX OTKPBITOI'O OCTYIA U paccKa-
3aJI acmupaHTy ['apBapaa o HEW B ATOT ke AEHb B pecTopa-
He CanTa-®e. Crynent nouen B Jloc-Anamoc, ckonupo-
BaJ CXeMbl M oTocian ux B [apBapa. S cupocwmi cebs:
«YTo Morio ObITh B foKkyMeHTax Tecnbl 1943 ropna, siB-
AS0MmKXcs 0ojiee CeKPETHBIMU, YEM CXEMbI BOJOPOIHOM
oomOB1? B nexuuu 1938 romga Tecia cooOmpn, 4To OH 3a-
HUMaJICS paboTON HaJ CBOEW Teopued NMHAMHUYECKOM
IPaBUTALMU, U HAACSIICA «IaTh €€ MUPY», KaK TOJIBKO 3a-
BEpPUIUT CBOM CEKpeTHbIe pa3paborku. Y Tecasl ObuIO
«JIBa BEJTMKUX OTKPBITHSI»:

1. Teopust fMHaMUUYECKOW rpaBUTALlMU, IPEATIONA-
raiouas CUI0BOE MoJje, KOTOpoe O0O0BACHSAET IBUKECHUE
TeJ B MPOCTPAHCTBE; MPEANOJI0KEHUE 00 I3TOM CHUJIIO-
BOM I10JIe 00X0AUTCS 0€3 KOHIENIIUU MPOCTPAHCTBEH-
HOW KPUBHU3HBI «a-Js DUHIITEHH»; 3(QUp BBHIMOJHAET
HE00X0AMMYI0 (DYHKLHIO B SIBICHHUSIX BceoOlLIel TrpaBu-
Taluu, UHEPIUHU, UMIYJIbCE U MEepeMelleHnn Hebec-
HBIX T€Jl, & TAK)KE BCETO aTOMHOIO U MOJIEKYJSPHOrO
BEIIECTBA.
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2. llpuponHas sHEpTUs — OTKPHITHE HOBOW (pusmue-
CKOHM MCTHHBI: HET HUKAKOM SHEPTUHU B BEUIECTBE, KpOME
MTOTYYEHHON U3 OKPYKAOIIEH Cpebl.

B 00buHOM 00BSBICHUN Ha CBOEM 79-M JIHE pOXKIie-
Hus (1935 r.) Tecna gan kpatkuii 0030p TeOpUH, CO00-
IIMB, YTO OHA TPUMEHMMA K MOJIEKyJaM M aToMaMm, a Tak-
Ke K HanOOJIbIINM HEOECHBIM TellaM M KO «BCEH MaTepuu
BO Bcenennoii B m060ii ¢ase ee cyiiecTBOBaHUs, OT ca-
MOTO €€ BO3HMKHOBEHHMS JI0 €€ OKOHYATEJIbHOTO pacma-
na». CTOPOHHUKHU TEOPHUH OTHOCHTEJIbHOCTU YacCTO CChI-
JAI0TCS HA «YUCTYIO SHEPTHIO» B HEKOTOPOil «(hopme», HO
HET TaKOW BEIIM, TaK KaK «dHEprus» — abCcTpakTHOE
«CBOWCTBO», KOTOPOE Bcerna HaxoauTces B Oyaymem. Kro
MOXXET CKa3aTh: — Kakas «(popMmay «4ducTas», a Kakas
HeT?

Moit nwobumseiit  punocod, ODitH Pang, ckazan:
«B neicTBUTENbHOCTH HET HUKAKUX MpOoTUBOpeunii. Be-
1 CYILECTBYIOT 0€30THOCUTENBHO OT TOT0, 3HAEM JIU MBI
0 Hux unu HeT. [IpoBeprTe cBOM mpeanosnoxenus. Ecnu
TEPMUH «IHEPTUs» SBISAETCS TOIBKO YI0OHON abCcTpak-
1[Meii, TO OHA He CYLIECTBYET B MaTepHalIbHOU opme, U
JEHUCTBUTENBHO OMUCHIBAET MPOIIECC, MOTEHIIMAN UCIIOJI-
HEeHUs paboThl KaKk MOOOYHOTO MPOAYKTa BEIIECTBA U
AIEKTPOMArHUTHOTO M3JyYE€HHS B BEYHOM JBHKEHUH,
4acTh CHJIBI, KOTOpas Obla mepeajpecoBaHa TyJla, IJe
OHa HCIOJHAET 3alaHHYI0 PaboTy, MOCKOJIbKY OHA HJET
CBOHMM ITyTE€M BO BCeleHHOU. Bceskoe nsmenenue Gopmbl
T1000T0 BEIIECTBA WU pajvalus BBI3BIBAET «paboTy»,
MPUBOJAIIYIO K U3MEHEHHIO, WIH «paboTy», BBI3BAHHYII]
n3MeHeHueM. be3 paboThl HET HUKAKOr0 U3MEHEHHUS, HO
BCSl paboTa B KOHEUHOM cueTe MpoAyKT BceneHHoit B Beu-

144



CBepxceKpeTHble apxuBbl Tecnbl

HOM, CaMOIOJAEPKUBAIOIIEM ABH)KEHUH, 3TO MPABHIIO
0€e3 UCKITIOYCHUH.

Uro kacaeTrcs Teopuu Tecnsl, y HAC €CTh MOJACKA3KH,
Takue, HapuMep, 4TO 3eMJIs — «3Be3/Ja POXKIACHUS YeIl0-
BEUYECTBA». B MO3THUECKUX BBIPAXKEHUAX OH YIOMSHYJ
HAy4YHOE 3HAaYE€HHE BBIPAXKEHUS, YTO [IPU UCIIOJIb30BAaHUHU
«ymapa moHuu [[pBa (Jove)» (MHmoeBpomeiickuii Oor He-
0a) 4eI0BEK «YHHUYTOXKAET BPEMsl U MECTO», HAMEK Ha HC-
MOJIB30BAHUE DIIEKTPUUYECTBA («yAapbl MOJIHUMN») JUIS Ta-
KOro OBICTPOrO TEepeMelIeHHUs, YTO BpPEeMs U MECTp
«YHUYTOXaTCA». Pa3 mpaBUTENbCTBO IMPUCBOMIIO €0
Oymaru, Mbl JOJDKHBI UCKAaTh CyTh €ro padoT B Ipyrom
Mmecte. B cratee* Tecna onucan cBOIO TEOpHIO JUHAMUYE-
CKOMW TpaBUTAIlMU B TOITHYECKON Popme (Kak mepecka-
3aHO MHOW).

CBeTOHOCHBIN 3(Up 3aMOIHIET BECh KOCMOC.

Ha sdup aelictByer KHUBOTBOpHAas CO3HMAATEIbLHASL
cuia.

D¢up OporieH B «OECKOHEUHO Majibie BOJOBOPOTHI»,
OMM3KHEe K CKOPOCTH CBETA, CTaB 'PaBUTALIMOHHBIM Be-
IIECTBOM.

Korna cuiia nagaer u ABMKEHHE NpEKpaliaeTcs, Be-
HIeCTBO TpeBpamaeTcs B 3Gup (mMomo0HO «aTOMHOMY
pacnazny», TOJIbKO HEPEISITUBUCTCKOMY).

YenoBek MOKET UCIOIB30BATh 3TH MPOLECCHI JUIS:

— MOJy4YeHHUs BelecTna u3 adupa;

— CO3/[aHMs TOTO, YTO OH XOYET, U3 BEIIECTBA U MOJTY-
YEHHOW 3HEpIuu;

* Iwcon J]. O'Hunn. Pactoumrtensusiit 'enmit (1944 r.), ctp.
251—252, cceiika Ha craTthio Tecabl «Bennuaiimee qOCTHIKCHHE
YEIOBEKA.
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— U3MEHEHUs pa3Mepa 3eMilH;

— ynpaBiieHUe ce30HaMH 3eMiH (IIOroJHOe yrpasJe-
HUE);

— HeOecHoro myreuiectTBus 3emiau uyepe3 Bcenen-
HYIO;

— BbI30Ba CTOJIKHOBEHHMSI IIJIAHET, YTOOBI TPOU3BECTH
HOBBIE COJTHIIA U 3BE€3/IbI, TEIJIO U CBET;

— CO3J1aHUA U Pa3BUTHUSA )KU3HHU B OECKOHEUHBIX (Op-
Max.

Tecna obpamancs K HEOrpaHUYEHHOW SHEPTUH, TIO-
JIY4EHHOW U3 OKpY’Karomen cpenpl. HekoTopsie ero rias-
HBIE OTKPBITHS CBOOOJHON YHEPTUM OBIIM 3aXBau€HBI B
HCKJIIOUHUTEIBHOE M0JIb30BAHNE HAIIUM CEKPETHBIM Ipa-
BHUTEJIBCTBOM. [IpeoOpa3oBanme Ooinee ciiaboil Cuiibl B
0oJiee CHIIBHYI0 — «IJICKTPUYECTBO», — YTOOBI YIIpaB-
JATH HAMHOTO OoJiee cimaboi CUIIOH, rpaBUTAIMCH, BHI-
MOJTHIJIO OBI O0JTbIIIe PaOOTHI 32 TO K€ caMOe KOJIMYECTBO
BPEMEHHU M MO3TOMY MPOM3BENIO OBl «OOJIbIIE €IMHHID)
pe3yibTara.

HeoObiunoe nmouumanue Tecnoii 3dgupa Ob1710 TEM
HE MEHEE Pa3bsICHEHO IO YacTsIM, B €r0 MPEeIbIAYIIUX
nekuusax 1890-x romos* Ilo3xke OH BBICTYNHJ MPOTHUB
OTpaHUYEHHBIX M OMHOOYHBIX Teopuil MakcBemna, I'ep-
ua, Jlopenna u DitHmTeitna. D¢dup Tecasl He ObUT HU
«TBEpABIM» I(PUPOM C «HEIPOUHOCTHIO CTanm» Mak-
ceesia U ['epra, HM MOJTOBUHYATHIM, Ta3000pa3HbIM
a¢upom Jlopenna. Ddup Tecasl COCTOSIT U3 «HOCHUTE-
Jei, MOTPYKEHHBIX B MU30JSIUOHHBINA QIIOUI», 3aM0-

* T.C. Mapmun. 13006peTenus, uccienoBanus u nucbMma*Hu-
konsl Tecna (1894 r.). 'maBa XXV — Benenue — O0630p nexkuui
Tecusbl.
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HAIOUIMN BCe KOCMUYECKOE MPOCTPAaHCTBO. ETo CBOMCT-
Ba MEHSJIUCH B COOTBETCTBUU C OTHOCHTEIBHBIM JIBHXKE-
HUEM, TPUCYTCTBHEM MAacChl U DIJIEKTPUUYECKUMH U
MarHUTHBIMH YCIOBHUSIMHU, KOTOPBIM €r0 MOJBEPTaju.
Ero Hec)xumMaeMoCTh M Ipyrue KauecTBa O3HA4alld, YTO
OH MOT HCIOJIb30BaThCs, YTOOBI MepeBUTaTh IPaBUTA-
[IUOHHBIE Tena.

Ddup Tecnbl cTaHOBUIICS TBEPABIM IO/ BO3IEHCTBH-
eM OBICTPONEPEMEHHOM 3JIEKTPOCTATHYECKOW CHUIIBI U
ObLI, TAKUM 00pa30M, BOBJICYEH B I'PaBUTAIIMOHHBIE 3]~
(beKThl, HHEPUHUIO U UMIYJIbC, OCOOEHHO B MPOCTPAHCT-
Be okoyo 3emnu. M6o, xak o0wgacaun Tecma, 3emis,
«KaK 3apsSHKEHHBIN METaTIMYeCKUi 1ap, ABUTAIONIUKACS
gepe3 KOCMOC», CO3JaeT OTPOMHBIE, OBICTPO MEPEeMEH-
HbI€ AJEKTPOCTATUUECKUE CUJIbI, YMEHBIIAIONIUECS 10
MHTEHCUBHOCTH MPOTOPLHOHAIBHO KBaJApaTy paccTos-
HUS OT 3eMJIM TOYHO TaK K€, KaK TpaBUTAIllMOHHAs CHUJIA.
Tak kak HampaBJIEHHE PACHPOCTPAHEHHUS HUCXOTUT OT
3emiu, Tak Ha3blBaeMas CHJIa I'PaBUTALIMKM HaIlpaBlieHa
K 3emiie, ¥ 9TO, OYEBUIHO, TAK)KE IPUMEHHUMO KO BCEM
JpYTUM TellaM B KOCMOCE COTJIaCHO 3TOU Teopuu. Tecna
3aBEPUINJI CBOIO TEOPHIO MPUOIU3UTENHHO B TO XK€ ca-
MO€ BpeMsi, KOTJa pe3yJibTaThl €ro SKCIIEPUMEHTOB U UC-
CleOBaHUN OBLIM TMOKa3aHBl Ha TPeX JIEKUHAX. OTH
JEKLUHMHU YacTO WILTIOCTPUPOBAIUCH JEMOHCTPALUSIMHU C
HCTIOJIb30BaHUEM n300peTeHHoro Teciioii obopymoBa-
HHS, KaK MOKa3aHO B CIEAYIOIIUX BOCbMH BBIJIEpPKKAX
(BBIZIETIEHO MHOIO).

1. «<Haubonee BeposITHO, UTO Mepenaromas cpena, 3a-
MOJHAIONIAs KOCMOC, COCTOUT U3 HEe3a8UCUMbBIX HOCUMe-
Jietl, NO2PYAHCEHHBIX 68 USOJIAYUOHHDLL DIOUO».
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2. «B cBOMX PKCIIEpUMEHTAaX OH OCTAHABJIMBACTCS B
NEPBYIO OYEPEb Ha HEKOTOPBIX SBJICHHUSIX, IPOU3BEICH-
HBIX 9JeKMpOCMamu4ecKkoll Cuiol, KOmopylo OH pac-
cmampueaem 6 ceeme COBPEMEHHbIX Meopull Kak camylo
8ADICHYIO OJISL HAC CUTLY 8 NPUPOOe, YMOObl 3AHAMbCS ee UC-
C1e008aHUeM».

3. «On unmocmpupyem, Kax MexaHuiecKue O8UNCeHUs
APOU3BOOAMCSL NePEeMEHHOU INeKMPOCMAMU4ecKol cuiotl,
Oeticmeytowell uepes 2a3000Pa3Hyio cpeoyy.

4. «OpHUM U3 caMBbIX UHTEPECHBIX PE3yJIbTaTOB, 10C-
TUTHYTBIX TIPHU MPOBEACHUH 3TUX IKCIIEPUMEHTOB, SBIIS-
eTCsl deMoHCmpayus hakma, 4mo 2azo00paszuas cpedd, Ha
KOmMOopYI0 6udpayuu 6030eicmeyiom OblcmpblmMu UsMeHeHUs-
MU DNIEKMPOCMAMU4ecKko20 NOMeHYUuand, meepoay.

5. «Ecnm B 3TOM cpene, Kak Mpeanonaraercs, IeicT-
BYIOT OFPOMHBIE 3JIEKTPOCTATUUECKUE HANPSIKEHUs, KO-
TOpbIE OBICTPO MEHSIIOTCS 10 MHTEHCUBHOCTH, 3TO IIO-
3BOJIIIIO OBl IBUTATh TENa Yepe3 Hee, MOCKOJIbKY oHa Oy-
JIeT TBEPJOU U YIIPYTOH, XOTs caM (DIIron 1 MOT U HE UMETh
9TUX CBOMCTBY.

6. «IIpu ycioBUM, YTO HE3ABUCUMBbIE HOCUTEIU UME-
10T TI00YI0 KOHQUTYpAIUI0, TP KOTOPOW COMPOTHBIIE-
HUe (Qrona IBMXKEHUIO B OJJTHOM HAaIlpaBICHUU OO0JIb-
IIe, 4eM B JIPYyroM, HampsKEHHUE ITOTO poja 3acTaBUIIO
Obl HOCUTENU 00pPa30BBIBATH TPYMIIbI, TAK KAK OHU 00pa-
MUAUCL Obl Opye K Opyey CMOPOHOU CAMOU DONLUOU IJIeK-
mpu4eckou njiomHOcmu, TakK, YTOOBI CONMPOTHBICHUE
bmaronna cOMMKEHNIO OBIIIO OB MEHBIIE, YeM OTTaTKH-
BaHUION.

7. «Ecnu OBl B cpefie C BBIMICYTIOMSHYTHIMH XapaKTe-
PUCTHKAMH YCTOWYMBBIN MOTEHIIMAT CO3Aall ObI MOIBHIK-
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HBI KOHTAaKT, OOMEH HOCUTEJISIMH MPOJ0JIKajCs Obl He-
MPEPBIBHO, U OBUIO OBl MEHBIIE HOCHTEJICH HA CIIUHHILY
o0bema, 4yeM B MPOCTPAHCTBE Ha HEKOTOPOM PACCTOSTHUU
OT 3JIEKTPO/Ia, YTO COOTBETCTBYET PA3PEIKEHHOCTH.

8. «Ecnu ObI moTeHIIMANBl OBICTPO MEHSUIMCH, TO pe-
3ysbTaT ObUT Obl COBCEM JIPYTUM; Y€M BBILIE YaCTOTA UM-
MyJIbCOB, TEM MeJJIeHHee Obul Obl 0OMEH HOCHUTEISIMH;
HaKOHEI, MOCTYNaTeJbHOE JBUKEHHUE Yepe3 U3MEepUMoe
IPOCTPAHCTBO MPEKPATUIOCH Obl, U C BHICOKOM 4acTOTOMN
Y UHTEHCHUBHOCTBHIO HANPsKEHUSI HOCUTENU ObLTU OBl OT-
TAHYTBI K JIEKTPOY, M CKaTHE 3aKOHYUIOCH ObI».

BricTporniepeMeHHbIE 3IEKTPOCTATUYECKUE HAMIPsSIAKE-
HUs 3eMiu AenaroT 3¢up TBEpAbIM, CO3JaBas cpeny, B
KOTOPOW MOKHO paboTaTh MO 3TOW TEXHOJOTHH, HA YTO
Tecna, kaxkeTcsi, ccbUIaeTCs B MyHKTE 5, BbllIe. B myHKkTe
6, BbIIIE, OH, BUAUMO, OOpamiaercs K ujiee o0 ToM, 4To, ec-
JI1 HOCHUTENIM CTAHOBSTCS TBEPABIMHU IOJ BO3JAEHCTBUEM
OBICTPOINIEPEMEHHBIX AJIEKTPOCTATHYECKUX HAMPSHKEHUH,
OHU MOTYT BbI3BaTh JIBUKEHUE TBEPAOrO TEja B OJHOM
HampaBleHUU. B myHKTe 7, BhIlIE, OH YIOMUHAET, 4YTO
YCTOMUYMBBIA NOTEHIMAJ MOJABUXHOTO KOHTAKTa BBI30BET
pa3peKeHHOCTh HOCHUTENIEH 3(upa B OJHOM Hampasie-
HHUH, YTO UHAYLUUPYET ABMKEHUE. W B IyHKTE &, BhbILIE,
OH JJa€T YCJIOBUA AJIA CKaTHUsl BBICOKOW 4acTOTOM, KOTO-
poe mOMEIAeT HOCUTEISAM MPOUTH Yepe3 TBEPAOE TEINO,
4YTOOBI BBIHYJUTh CUJIOBBIE KaHAJbl PACIacThCs B TEllE U
nepeaaTrb eMy UMIyJibc. BoceMb BbIIEpKEK JalbllIe CBO-
JATCSL B CJIEAYIOLIME YEThIPE MOJIOKEHUS 0 JIEKTpUUe-
CKOM TE€XHOJIOTHUH.

1. MexaHu4ecKue JBUKECHUS TBEPABIX TEJI MOKHO
MPOU3BECTU, U3MEHSS JIEKTPOCTATUUECKYIO CUITY, NEi-
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CTBYIOILYIO 4epe3 ra3zo00pa3Hylo Mepearoulyo cpery
(3¢up), CTAaHOBAIIYIOCS TAKUM 00pa3oM TBEPIIOH, HO MPHU
STOM MO3BOJISAIONIEH TBEPIAbIM TeJaM MPOXOJUTH Yepe3
Hee.

2. [Tox BAMsIHMEM HaNpsKEHUS B OJHOM Halpaslie-
HUU (MOJ MOJSPU3YIOIKUM BIUSHHUEM CBETa WU TEIia)
HOCHUTEIU MOTYT I'PYNIHUPOBATHCSA, GOPMUPYS CUIOBBIC
KaHaJbl, co3/aBasi OOJbIIYI0 CBOOOAY JBHKEHUS B TOM
HaIpaBJICHUHU.

3. Korna co3naH MOJBUXHBIA KOHTAKT yCTOWYMUBBIM
MOTEHIIMAJIOM B OJIHOM HAaIPaBJIECHUHU, BOZHUKAET HEMpe-
PBHIBHBIM OOMEH HOCHTEJIEH B COOTBETCTBUH C Pa3pEIKEH-
HOCTBIO 3(upa, MOCKOIbKY CHIIOBBIE KaHAJIbI OTTAHYTHI B
IPOBOJHUK.

4. C 10CcTaToO4YHO BBICOKOM 4aCTOTOM U MHTEHCUBHO-
CTBbIO HANpSHKEHUS] B TPOTUBOIOJI0KHOM HalpaBICHUU
oOMeH HocuTenel MOXKEeT ObITh OJOKHpPOBAH CXKATHUEM
ahupa, NpUHYKJAs CHIOBbIE KaHAIbl B MPOBOJHUKAX
CyJHa pacracThCsi U MepeaaTh dJIEKTPOMATHUTHBIN UM-
MYJIbC.

Cucrema, UCHONB3YIOIIAsl JBa BUJA IMOTEHIIMAJIOB
(I.C. u A.C.) u3BectHa kak «[12», B coOoTBETCTBUH C Ha-
3BaHueM mnpoekta nmo HJIO 1936—1938 roxos, Bo3rias-
asiemoro Tecnoit u pon bpaynom B Jloc-Anamoce, Hrio-
Mexuko. Moii npyr Ilutep ¢on [dpeccep Obin mepBbIM
YeJI0BEKOM, PaccKa3aBUIMM MHE O IOBOEHHOM IpeObiBa-
Huu Qon bpayna B Heto-Mexuko. Ilutep 10 KoHua co-
el JKM3HM MepeXuBas M3-3a TOTO, 4TO JOKTOp Pobept
lomgnapn He3akOHHO MPHCBOWJI HM300PETEHHOW UM,
Jlpeccepom, nepBbId, paboTaroNuii Ha XKUJKOM TOTUTUBE
MEXaHU3M paKeTbl U, KpoMe TOoro, mepeaan ero (on
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Bbpayny Bo BpeMs ero JByxJieTHEeTo npeObsiBaHus B Hblo-
Mexuko. Iloatomy [peccep cuuran ['ognapna npenare-
neM u BopoM. Jlo m3o00peteHus Jlpeccepa Bce pakeTh
¢on bpayna u I'ognapaa B3pbIBaIuCh Ha BEICOTE MPUOIH-
sutenbHo 5000—6000 ¢yToB, MOTOMY YTO Cropaia mnepe-
rpetas kamepa. [lutep o6epThIBan TOIIMBHBIC IMHUHU BO-
Kpyr KaMephbl, OXJax/aas €e W BblIapuBas TOILUIMBO IS
6onbieit 3 HEeKTUBHOCTH, TEM CAMbBIM yBEJIMYHBAs MPO-
O KUTEIBbHOCTD MOJETOB. [I0BTOPSIO: YCTOMYUBBIN TO-
TCHIIMAJI CO3JaeT HeOOXOIMMEBIH OOMEH HOCHUTCISIMH,
«yCHJIMBAIOILMID 3JIaCTUYHOCTh, TBEPAOCTh NEPEArOIIEH
cpenbl (cocTodiei u3 Hocutene rdupa B U30JISAUOH-
HOM (QuIfouze) BHEpear CyaHA. DTO MPOUCXOIHT, TIO-
CKOJIbKY BBICOKOYACTOTHBIN TOK CXKMMAaeT HOCUTEIU K
TBUTY, OJIOKHpYSI UX OOMEH B 3TOM HampaBJICHUU. DTUM
obecnieyuBaeTCsl pacnaj; CUIOBBIX KaHAJIOB U CO3/IaHHE
MTHOBEHHOTO HMITYJIbCa, HOPMAaJIi K MIOBEPXHOCTH (KO-
TOpasi HAXOAUTCS MO IPSIMBIM YIJIOM K 3JEKTPUYECKOMY
Y MarHUTHBIM TIOJISIM).

B 1884 roamy mnosiBunack teopema JlxoHa ['eHpu
[ToiiHTHHTA, B COOTBETCTBUM C KOTOPOW MOTOK DHEPTUHU B
J000M MeCTe MPE/ICTaBIeH BEKTOPHBIM PE3yJIbTaTOM JJIeK-
TPUYECKHX M MAarHUTHBIX CHUJI, YMHOXeHHBbIM Ha C/4 p*
OT0 moApaszyMmMeBalio, YTO CUJIbl B MPOBOJHUKE MOIJIH
ObITH TIpeoOpa3oBaHbl TaM B japyrue GopMmbl (10g00HO
npeoOpa3o0BaHUI0 B MPOBOJHUKAX CHUJIOBBIX KaHAJIOB B
umnyinsc). B 1893 rony /I.JI. TomcoH 3asBui (haKTHYIECKU
TO K€ caMoe, TOBOPS, «UTO... 3HUP — CaAMOCTOSATEIbHBIN
HOCUTENb MEXaHMYECKOI0 HMMIYJbCa, B KOJHMYECTBE

* Iicon Tenpu Iounmune, ®un. nep. CLXXV (1884 r.), ctp. 343.
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(1/4pC) (D x B) na enununy oosema (Mcmonp3ys e.-s.
enuuunbl g D v E, u e.-T.equaune nus B u H.)*

E — cuna sanextpudeckoro mos;

D — snextprudeckoe cMelIeHuUE;

H — cuia MarHuTHOTO OIS,

B — MarnuTHas HHIYKIHA.

Teopus I'enpuxa ['epua** cocrosina B ToM, 4TO ABE
CUCTEMBbI MEPEMEHHOTO 3JIEKTPUUECKOTO TOKA JTOJKHBI
MNPOSIBUTH MOHAEPOMOTOPHYIO CHIIY IpyT Ha Apyre u3-3a
u3MeHeHui. Tecna He NPUHSAN 3Ty TEOPHUIO, 10Ka3aB,
4YTO «IOHJEPOMOTOpHAs CHUJIa» BO3HHMKAeT HE H3-3a
NPOCTBIX «IEPEMEHHBIX 3IJIEKTPUUYECKUX TOKOB», a
BCJICJICTBUE PAa3PEKEHHOCTH U CXKATUs HOCUTENen 3 (hu-
pa, MPOU3BEACHHBIX PAa3JIUYHBIMU BUJIAMH IJIEKTpUYE-
ckux TokoB (D. C., A.C., OpicTpOonIEpEMEHHOE IJIEKTPO-
CTaTUYECKOE TOJie).

J.J. TomcoH™** sKCTEHCUBHO pa3paboTai TEOPHUIO
JIBUTAIOIIMXCS CUJIOBBIX KaHAJOB, KaK MarHUTHBIX, TaK U
AIEKTPUUECKUX, TOBOPS, YTO MAarHUTHBIN 3P PeKT ObLI
BTOPUYHBIM, CO3JaHHBIM JBHKCHUEM OHIIEKTPUUYECKUX
kaHanoB. [Ipeanonaraercs:

Kanainbl cyiecTBytoT BCIOy B KOCMOCE B 3aMKHYTBIX
KOHTYpax WM pachajaloTcs Ha aTOMBI.

DJIeKTpUYecKasl cujia CTAaHOBUTCS 3aMETHOU TOJIBKO
TOrJa, KOT/a y 3JEKTPUUYECKUX KaHAJIOB €CTh 3HAUYM-

* I/ Tomcon. TlocnenHue uccieqOBaHUS B JJICKTPHUCCTBE H
marHetusme (1893 r.), ctp. 13.
** Ienpux I'epy, Onn. u pusuka. XXXI (1887 r.), ctp. 421; Dnekr-
puueckue BonHel 'epua, nepesenennsie [I.1. JIxoncom, cTp. 29.
. Tomcon (Bble).
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TeJNbHAas TEHACHIIUS PacIojiaraTbCs B OJIHOM HampaBs-
JICHUH.

B ycTOHYNBOM MarHMUTHOM II0JI€ MTOJOKUTENbHBIE U
OTpULATENIbHBIE KaHAJIBl MOTYT ABUIATHCSI B IPOTHBOIIO-
JIO’KHBIX HAIPABJIEHUAX C PABHOM CKOPOCTBIO.

[Tydok cBeTa — 3TO rpynma 3JeKTPHUUECKUX KaHaIOB
B C, IBUTAIOIIKXCS MO/ MPSIMbBIM YTIJIOM K UX JIJTUHE.

Tecna yka3biBall, 4TO €ro «ymnpasisemas TOpIIe[a»
(«opueHTHpYEMas»» TOprieaa) OynIeT JeTeTh, BO3MOXKHO, C
MaKCUMaJIbHOUM cKOpocThio 300 MIIIb B CEKYH/Y, TaK KaK
€e TepeIoBast CKOPOCTh ObljIa ObI HEKOTOPOW MaKCHUMaJIhb-
Hoit yacThio C. bonee mo3muue myonukamuu TomcoHa Ha
9Ty TEMY MOCIEA0BAIN 3a JeKuusmu Tecibl, TpoYnuTaH-
HbiMu B 1891 rogy B UncTuTyTe @pankinHa U Ko Ke
KonymbOun B Amepuke u ero nexknueid B KoponeBckom
obmectBe B JIonmoHe, M, KaXeTCs, NPOJIUBAIOT CBET HA
paboty Tecibl, yTBepKIas:

[TornepomoTOpHas cuila NPOsIBIE€HA B MPOBOJHHUKE,
HECYIIEM DJIEKTPUUECKHUI TOK, COCTOS U3 Mepefadyu Me-
XaHUYECKOT0 MMITYJIbCa OT areHTa, KOTOPBI MPUKIIaIbI-
BacCT CHUJIY K TCJ1y, UCIIBITBIBAIOIICMY €€.

Ecnn nBuymuecs: kaHajiasl BXOAAT B IPOBOJHUK, TO
OHHU pacnagarOTCsa B HEM, U MEXaHUYECKUH HMITYJIBC IIC-
penaeTcsi MPOBOIHUKY.

Takoit UMIyJIbC HOJKEH OBITH HAMPAaBJICH MO TPs-
MBbIM YIJIOM K KaHaJly U MarHUTHOW MHIYKLHH.

NMmynece, coxpaHeHHBIH B eIUHHIE 00BeMa TOJIS,
OPONOPIUOHATIEH CYMMapHOMY BEKTOPY JEKTPUUECKUX
U MarHUTHBIX BEKTOPOB.
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I'mnore3a ayekTpoMarHUTHOro umMmnyiabca ToMmcoHa
Oblna mo3xke paspabortana I'. [loitnkapom™ u M. AGpaxa-
MoM™**

K 1910 rony 6b1m0 00BsSIBICHO*** 4WTO TOCHEACTBUS
9THUX 3aSABJICHUN OCTABHIIU TPU aIbTEPHATUBBI:

(1) u3MeHHuTH TEOPHUIO, YTOOB YMEHBUIUTH A0 HYJIS
PE3YIABTUPYIONIYIO CHIIY Ha 3JIEMEHT cBoOOgHOTO 3dupa
(kax y MakcBenna, ['epua un DitHmiTeiiHa);

(2) mpennonoXuTh, 4TO CHJIa NPUBOIUT 3GUp B IBH-
xenue (kak y I'enmbmxonbia);

(3) npuHATH IPUHIHUI, YTO F3PHUP — HOCUTEIH MEXa-
HUYECKOro UMnyibca B koiauuectBe [DxB] Ha enununy
oobema (kak y Iloitntunra u [I.J[.Tomcona). Camoit
Oouspiol omuOKoW BuTrakepa ObLIO TOJIHOE HCKIFOYE-
Hue Teopuu 3¢upa Tecnsl. [locme Toro Kak IKCIIepUMeH-
Thl Tecnbl 1oKa3ajln ero TeOpeTHYeCKnue MOoJI0KEHUs Mpsi-
MO Tepeq yBaxaeMbIMH wieHaMH KoposeBckol akazae-
MHuH, «Tpu (Oollee TMO3JAHUX) albTEPHATHUBBIY OBLIN
OCHOPEHBI, U BO3HUK HOBBIA 3aKOH — 3aKkoH Tecnbl. Ta-
KMM 00pa3oM, MBI BUJUM, KaK OCYIIECTBJISIIOCH MOJaB-
nenue Tecmsl.

TAMHA TEC/bl

U3-3a cBoux mauudpuctckux cumnatuii Tecna
MepBOHAYAJIBHO COOUpANCS MPEJOCTaBUTh CBOW 3JIECK-
Tpuueckuil camoineT JKeHEeBCKONW KOHBEHIMU WM Jlure

* I Hotinkap, Apxussl (2) tom (1900 r.), ctp. 252.

** M. A6paxam, T'ot., Hau. (1902 r.), cTp. 20.

**% Cop D0myno Bummakep, XpOoHOJIOTHS TeOpHH dhHpa U IIIEKT-
puuectBa (1910 r.), Dnunbypr.
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Hanuii qiist icnonb30BaHus B «kKOHTPOJIE MUPA», YTOOBI
npenoTBpaTuTh BoWHY. [10o3xe, pazouapoBaHHBIN pa3Ba-
soM Jluru nocne [lepBoli MUpPOBOIl BOWMHBI, OH CKa3al,
YTO «HEIOOLEHUJI arpecCUBHOCTB JIHOICH»*

B 1919 rony y Tecnsl mosiBUiIach MpUYMHA IS
OoJbleil cekpeTHOCTU™* mpu 00CYKIEHUHU €ro MIaHOB
OTHOCHUTEJIBHO «TPEX4YacoBOTo» camoJiieTa Mexay Hnto-
ﬁopKOM u JlongoHnoMm: «MbI 31€Ch UMEEM YXKACHYIO
MEPCIEKTUBY BOWHBI MEXIYy HAllUSIMU Ha PAacCTOSAHUU
TBICSAY MUJIb, C OPYXHUEM, CTOJb Pa3pyLIMTEIbHBIM U
JEeMOpAIU3YIOLIUM, YTO MUP HE CMOXKET BBIHECTH €€.
NMeHnHO mo3TOMY GOMbIlle HE JOJIKHO OBITH BOWHBI».
C 0TKa30M aMEepHUKAaHCKOTO MPaBUTEILCTBA OT €ro 000-
POHHBIX MPEIJTIOKEHUN U TEXHOJIOTHI TOJIBKO oOparie-
Hue Tecibl 32 MOMOILBIO MOIJIO CKPBITh €r0 TAHBI OT
MHpa U OPENOTBPATUTh OTKPBHITUSA B 3TOM Hampasliie-
HUU.

B 1929 romy*** Tecna BeicMes1 SKCIEpUMEHTHI [ eH-
puxa I'epua 1887—1889 rogoB, npeanoaoXuTeabHO 10-
Ka3bIBAIOIIUX MAaKCBEJUIOBCKYIO0 «O0ECCTPYKTYPHOCTBY»
s(upa, 3aMoTHSAIOMIETO BECh KOCMOC, «HEBEPOSITHO pa3-
PEKEHHOT0, HO BCE K€ TBEPJOTo Teia, 00Jiaaroiero
KECTKOCTbIO, HECPAaBHUMO OOJIbIlIeH, YeM caMasi TBep-
nas cTainb». ApryMeHTsl Tecibl ObLIM MPOTHUBOIMOIONK-
HBIMU: OH TOBOPHJI, UTO BCETJa BEpUJ B «ra3000pa3Hblii»

* Hukona Tecna, «Hpio-Hopx rtaiime», craTha (10 mroms 1934
roja).

** Uurepsbio Tecasl ¢ Openepukom M. Kep6u, XKypuan «Pe3o-
monus» (1919 r.).

# Jurepsbio Huxons Tecias:, «Hpwo Mopk repanba TpubyH»
(22 centa6psa 1929), ctp. 1, 29.
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3¢hup, B KOTOpOM OH HabI0AaI (IPOAOJIbHBIE) BOJIHBI,
Oomee poACTBEHHbIE 3ByKOBBIM BosiHaM. OH pacckasa,
Kak pa3paboTail «HOBYIO (OpMy BaKyyMHOH TpyObD» B
1896 romy (xoTopyro s Ha3piBaw «Jammnoi Tecmsi»)
«CTIOCOOHOU 3apsKaThbCs J0 JIFOOOTO JKenaTeIbHOTO Ha-
HPSDKEHUS, U YOPABISUT UM € 3Q(HEKTUBHBIM HaINpsDKe-
HueM npubnusutenbao 4000000 BoasT». OH ommcal,
KaK CHUHSA KpOHa pa3psikKajaach BOKPYT JaMIIbl IIpU €€
MCTOJIb30BAHNUH, KaK OH MPOBEPSJI HAIMYHME «YACTHII,
MEHBIINX, YeM BO3JyX», U UTO 3TOT ra3 mojo0eH CBeTy,
MO03TOMY €ro 00beM, paBHBIN pazmMepy 3emiid, BeCHJ Obl
toibko 1/20 ¢pynra. OH manee ckasai, 9TO JIEKTpOMar-
HUTHBIE BOJIHBI ABMKYTCSl KaK 3ByKOBBIE BOJHBI, TOJBKO
CO CKOPOCTBIO CBETA UEPe3 ITY NEPEJAIOUIYIO CPENLY.

B 1932 rony* Tecna ynoMsiHyJ 1 UCIIOJIb30BaHHE CBOEH
CHeUaTbHON 3JEKTPOHHOW JaMIbl ISl UCCIEAOBAHUS
KOCMHUYECKUX Jy4Yel, TOBOPs, YTO, KOT/Ia €€ U3IYyUECHUS
HATAJIKUBAJINCh HA O0OBEKT 00JydeHus, CIeoBaia paanuo-
AKTUBHAasd 3MUCCHUA, U YTO pPaAHOAKTHBHBLIC TECJa ObLIH
POCTO «MHILIEHSAMMY», HEMPEPHIBHO O0MOapIupyeMbIMU
«MHOXXCCTBOM CHApAAOB, OTHPABJICHHBIX M3 BCEX JacTen
Bcenennoii», 6e3 KOTOPBIX «BCS PaJMOAKTUBHOCTH Ipe-
kpatutcs». OH Omucan 3TH «CHApSAb), KaK aHAJIOr Y-
ueie 3I1P (ZPR).

[To3xe, B 1932 rony**,Tecna ckasai, 4to Teopus DiH-
LITEHHA OTHOCUTENBHO IPEBPALIEHHUS BEIIECTBA B CUILY U
CHJIBI B BENIECTBO ObUTa «abcypaHa». OH CpaBHHI €€ C

* TIucemo, «Hpro-Mopk Taiime» (6 pespans 1932 r.), ctp. 16, Ko-
J0HKa 8.

** Bymarn Huxousr Tecnsl, Bubnnorexka peiAKMX KHUT U MaHYCK-
puntoB, YauepcuteT Komym6uu (15 anpens 1932 r.).
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pasziuuueM MEXIy TE€JIOM U YMOM, FOBOpS, 4TO CHiIa —
3TO «(QYHKLHS BELIECTBA», U YTO TaK ke, KaK yM HE MOT
CyHIecTBOBaTh 0e3 Tena, «be3 BemecTBa He MOXKET OBITh
HUKAKOM CHUIIBD».

Omnste B 1932 rony* Tecna BeicMesn 3pup Makcpenna
u ['epua, roBops, 4yTo BOJHBI 00ji€e BBICOKON YaCTOTHI
«CTeYIOT 33 UCKPUBJIICHUEM 3€MIIH M OTHOAIOT MPEMSITCT-
Busi». Ongnako 8 ampens 1934 roga** Tecna ckazan, 4To
KOPOTKHE BOJHBI B IIEJITX MOIIHOCTH» «0ecrpoBOIHON
TEXHOJOTUM» HE MOAXOIMUIM M YTO MOLIHOCTH OyJeT
TPAHCIUPOBATHCS B «JUIMHHBIX BOJIHax». Bce 310 OBLIO
OecrnoJie3HBIM 00paIeHneM K TIyXUM, TaK KaKk HUKTO ce-
TOJIHS HE HCIOJNb3yeT OECIpPOBOIHYIO TEXHOJOTHIO OT-
KPBITO JAJIS TIepe/lauy YHEPTHUH.

NMPUPOAA S/IEKTPUHECTBA

Ha uro cceumanuce crapeie pusnuku 3dupa, Ko-
I71a TOMBITAINCH ONMUCATh «HECKUMAaeMylO, COBEpILEH-
HYyI0 XuJIKocTh»? UTo nenana Obl «cOBEpLIEHHAs >XKHUA-
KocTh»? OHa MOTJIa OBl «YBIAKHATE» U «MOYHUTHY» BCE, UTO
BOIIJIO B KOHTAKT ¢ HEHl, HAIpUMeEp NPOTOHBI U HEUTPO-
HBI, 1 YK€ MOTJIa T€4b BCIOY, 4acTO 0€3 COMPOTUBICHUS
(32 UCKIIIOUEHUEM YK€ OMHMCAHHBIX 00CTOSTENABCTB). JTa
KUIKOCTh, 3(up, Omaronaps cBoeil CBEpXTOHKOCTH MOT-
J1a Teub BcoAy. BemecTtBo, ¢ Apyroil CTOpOHBI, UCIBITHI-
BaeT CONPOTUBIIEHUE B 3aBUCUMOCTH OT OOCTOSITENBCTB.

* Hukona Tecia, «Hpro-Hopk repamsx Tpubyr» (11 ceHtsops
1932 r.).

** TIucsmo Huxonsl Tecnsl, «Hpro-Mopx Taiime» (8 ampeins
1934 r.).
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Hpyroii patons — 31€KTpUIECTBO — MOT T€4b B OIIpeie-
JIEHHBIE MECTa U «YBJIAXHATH» TOJIBKO OIpe/IeJICHHbIE Be-
1M, HO YaCTO BCTpeyasl COMPOTUBIICHUE.

UToO6bl MOHATH 3P UP, MBI JOJKHBI OJMKE MO3HAKO-
MUTBCS € AJIeKTpUuYecTBOM. TOUHO Tak ke, KaK BOAY Ha
MOBEPXHOCTH 00BEKTA, MPOTOH OYAET JAep:KaTh TOJIBKO
OTpe/IeJIEHHOE KOJIMYECTBO AJIEKTPUUYECTBA HA CBOEH MO-
BepXHOCTU. OJTHAKO «IOBEPXHOCTH» MPOTOHA, BEPOSITHO,
nojo0Ha BHEUIHEH IOy mapooOpa3HOro pos Je-
TAIOLUX MEXaHUYECKUX MYell, MPUBEJCHHBIX B JIEHCTBUE
OCHOBHBIMHU COJIHEUHBIMH JiydaMu, ¢ 0Oojiee MIOTHBIM
CKOIJICHUEM «IYeN» K LEeHTpY «uapa». Eciam 3tor poit
«I4eI MOJIBEPTHYTH BOJHE JOXKAIUBOrO TyMaHa (3¢up),
BCE «ITYEIbD) JTOJKHBI TOBEPHYTHCS JUIIOM K 3TOMY 3 (u-
py, 4TOOBI MOJAEp’k aTh CBOE JieTsiiee GopMUpOBaHUE
(poit). Kammm «BOJBI» — DJIEKTPUYECKHE TOA3aPSIbI
s(upa — UMEIOT TEHJIEHLIUIO COOUPATHCS BOKPYT Mepe-
Hell ctoponbl. Kaxnas «muena», MOCKOJAbKY OHA MaLIET
CBOMMH KPBUIbSIMH, IPOMOKHET TOJBKO TaK, YTOOBI JIMIII-
HASL «BOJa» OblIa OTOpOILEHA U MEepeHoCcHIach 3pupom
K CIIEIYIOIIEH «IT4yeliey» WU CIACAYIOLEMY POI0 «ITUem» U
T. A., TaK, YTOOBI «AIEKTPHUUECKUNA TOK» KareneK MpoJ10Ji-
KaJl TeUb uepes3 map «myem» Oraroaaps IBUKEHUIO dpupa
U TepeaaBall UMIYJIbC MEXIy MaccaMu. JIMIIHSSA «BOga»
UMEeT TEHJICHIMIO OTPHIBATHCS OOJBIIMMHU KaIlISIMH,
chopMHUpOBABIIUMUCS M3 MEHBIIUX KameleK, coOopas-
IIUXCS OT KaKI0U «muenbl». Kak B MmexaHnuke (ironna,
pasMep «Karam» SBISIETCS pPe3yJbTaToOM KOT€3MOHHOU
(cBsA3yromIEl) CITOCOOHOCTH DIEKTPUUECKOTO «(ITIOHIA»,
TUIOLIAIM TOBEPXHOCTU KaXkJI0M «MUenby U IPOCTPaHCT-
Ba MEXIy KaXJ0H «muesoi», B 0011eM, BCETO TOTO, 4TO
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BIIUSET HA KOHEUHBIN pa3Mep KakJI0l OOJBIION «Karlim»
(’MEeKTpOHA) ¥ YTO B CyMME JIa€T JOCTATOYHO MHOTO, YTO-
On1 chopmupoBats ee. S gymaro, 94To, €Ciiu Obl OBITIO HYX-
HO MaTe€MaTU4YECKH MPOaHAIU3UPOBATH NOTOK ITHX «Ka-
nenb» (TO €CTh «IOJKBAHTOBY) HAa €UHUILY MACChl, Y HUX
ObLTa OBI CpPeHSSI HOpMa MOTOKA 3apsI0B Ha KyOMYeCKHiA
CaHTUMETp 3pupa — AN UMIIYJIbCa, KaK ONpEAEICHO
CKOPOCTBIO MOTOKA «IJIEKTPHUECKOro Toka». [logoOHO
«Im4esam», MoKa TeJo (C ero MHOTMMHU JIEKTPOHAMU, aTo-
MaMHU U MOJIEKYJIaMH, ¢ OOJBIINM KOJMYECTBOM «IIPO-
CTPAaHCTBA BHYTPU U MEXAY HUMM») HaAXOIUTCS B MOKOE
Ha 3emuie, OHO JBMKETCA Ha (PaHTACTHUECKOW CKOPOCTH
yepe3 Bceenennyio u3-3a BpameHus 3eMiu, ABUKEHUS T10
opOuTe u Apyrux nepeMemeHuii. B cBoeit mexmun 1891
roga B koyuemke Konym6uun Tecna roBopust 6ykBajabHO
cienyroniee: «KakoBO 3JE€KTpUYECTBO M KaKOB Marse-
TU3M»? «MBI T€Nlepb YBEPEHBI, YTO 3JIEKTPUUECKHUE U Mar-
HUTHBIE SIBIICHUS OTHOCATCS K dQUPY, U MBI, BO3MOXKHO,
NOATBEPAUIN BbICKa3bIBaHUE, 4YTO 3 PEKTH cTaTUye-
CKOTO 3JIeKTprudecTBa — 3PP EKThI dPupa B ABUKCHUN.
«MBbI MOKEM TOBOPUTH 00 3JIEKTPUUECTBE MIIU 00 DJIEK-
TPUYECKOM YCJIIOBHH, COCTOSHUHU WU dpPexter. «Mbl
JOJKHBI OTIIMYATh J1Ba TaKUX 3P (eKTa, MPOTUBOIOIOK-
HBIE 10 TUIy, HEUTpaIU3ylolue Ipyr apyra». «B cpene
CO CBOICTBaMU 3(pupa Mbl HE MOKEM BBI3BaTh HaIpsKE-
HUE, IPOU3BECTH NEepeMeIlleHne WU JBUKEHHE JII000T0
BHJIa, HE BBI3BIBAs B OKpYXKalolleil cpeae HKBUBAJICHT-
HBII 1 TPOTHBOMOJIOKHEIN 3 dekT». «Ero ycmoue or-
penessieT MOJ0XKUTENbHBI U OTpULATENbHBIH Xapak-
Tep». «MBI 3HaeM, 4TO OH JIEUCTBYET, KaK HEC)KHUMae-
MBI QIIIONI»; «3JEKTPOMArHUTHAs TEOpHUs CBETAa M BCEX
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3apeTUCTPUPOBAHHBIX (AKTOB YUHUT HAC, UYTO DIEKTPHU-
yeckue W d(QUpHBIC SBICHUS HACHTUYHBI). «YIUBHU-
TeJIbHBIE CBOMCTBA 3 Upa, TBEPJOro K CBETOBBIM M Tell-
JIOBBIM BOJIHAM, U Ta3000pa3HOro K ABMIKEHUIO Tell ye-
pe3 Hero, KOHEYHO, OOBACHSAETCS CAMBIM €CTECTBEHHBIM
U YJOBIETBOPUTEIBHBIM CIIOCOOOM, Mpeanosaram-
M, YTO OH HaXOJUTCA B JABMIKCHUHU, KaK MMPEANOI0-
&uia c3p YunbsiMm Tomcon». « npu 3TOM HUKTO HE MO-
XKET JI0Ka3aTh, YTO €CTh MMONEPEeYHbIe BOJIHBI 3dupa, uc-
MyCKaeMble TEeHEepaTOpPOM TNEPEMEHHOr0 TOKa; II0
OTHONICHUIO K TAKUM MEJUICHHBIM Oecropsakam 3¢hup,
€ClIi HaXxOJUTCS B MOKOE, MOKET BECTH cebOs Kak Ha-
CTOSAIHHN GITIOUI.

B cBoux ytBepxkaenusx Tecna yuuTsiBan pa3andHbIe
apryMeHTHl IIPU MOATOTOBKE CBOEr0 peHIeHus: «DIeK-
TPUYECTBO TIOITOMY HE MOXKET OBITh Ha3BaHO d(UPOM B
IMIMPOKOM CMBICJIE CIIOBA; OJHAKO HUYTO, Ka3aioch OBbl,
HE CTOMT Ha MyTH BBI30BA 3JEKTPHUYECTBA 3PUPOM, CBS-
3aHHOTO C BEHIECTBOM HWJIM CBSI3aHHBIM 3(QUPOM; WIIH,
JPYTUMH CJIOBaMH, TaK Ha3bIBAEMBIH 3JIEKTPOCTATHYE-
CKHH 3aps MOJICKYJTBI — 3TO 3QHUp, CBIA3aHHBIN HEKOTO-
pBIM 00pa3oM ¢ MoJieKynoii». «OH He MOXKET OTINYAThCS
0 IUIOTHOCTH, 3(QUp, SBIAIOMIUNACT HECKUMAEMBIM;
MOATOMY OH JIOJDKEH OBITH 1MOJ HEOOIBIINM KOJIHYECT-
BOM HAIPSDKEHUS WIH B IBHKCHUH, U TOCIETHEE SBIIS-
eTcst HanOosiee BepoATHBIMY. [losTomy B 1891 romy Tec-
Ja Bepui B dQUp, ABUKYIUNECST OTHOCUTEIBHO 3eMIIH.
S nymaro, 4to 3Ta Bepa Obuta mokosedseHa B 1899 romay
skcniepumentamu Tecnsl B Konopano-Copunrce. Toraa
OH OTKpPBLI, YTO 3eMJIs UCIyCKaia OBICTPOIIEpEMEHHbIE
ANEKTPOCTATHYECKHE CUJIBI, eNatonue 3(pup TBEpAbIM B
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HAEKTPUUYECKOM MoJie 3eMJIM M CO3JaI0IINE «IIEePEHOC
BJOJb» 3(upa, B TO BpeMs KaK CUJIOBbIE KaHAJbI, BbI-
3BaHHbIE MMHU, HAXOJUJIUCh B OTHOCUTEIHLHOM JBUIKE-
HuM. Tecia BRISACHWI, 4TO 3GUp 00JaaeT dIeKTpHUIe-
CKMMHU 3aps/laMu, HaXOoIsSIMUMUCS Ha aTomax. B mox-
JEePKKY TEOPUH «TUHAMUYECKOT0» 3(hupa Mbl MOTIH ObI
CKa3aTh, YTO OHA BMNHCHIBAJIACH B KOHIIEIIHUIO BCeoOIIe-
ro IBMXeHUs. BaXKHOCTh KOCMHUECKOT0 0Opamenus K
AJEKTPOMATHUTHBIM 3 PEeKTaM 3BIEeKTPOCTATHUECKUX
3apsa0B OblIa, OYEBUIHO, TOAHATA Teciol B ero Jiek-
nuu: «llpubnusnurenpHO MATHAAATE JET Ha3aa mpodec-
cop Poynena mpoaeMoHCTpUpOBaN CaMblii HHTEPECHBIN
U BOXXHBIM (aKT, a UMEHHO, YTO 3JEKTPOCTATUYECKUI
3aps, pacupoCTpaHsIeMBbI BOKPYT, OKa3biBaeT Y ekt
AJEKTPUUYECKOro ToKa». «M aineKkTpocTaTudyecku 3aps-
KEHHas MOJIEKYJIa 3apOKJaeTcs B IBMIKEHHUH, STOT dKC-
NEepUMEHTAJIbHBIA (PaKT JaeT HaM SICHYIO HJEI0 MarHe-
TH3Ma. MBI MOKEM MPEACTABIATH CUIOBBIC TUHUU WIN
KaHaJbl, KOTOpble (U3UYECKU CYLIECTBYIOT, OyIy4yu
chOpMHUPOBAHHBIMHM M3 PSAJOB HANPABICHHO JBUTAIO-
HIMXCS MOJIEKYJ; Mbl MOXEM BHJIETh, YTO 3TH JUHUH
JOJKHBI OBITh 3aMKHYTBI, YTO OHHU JIOJDKHBI UMETh TEH-
JEHIIMIO YKOpAaYuBaThCs M yAIHHATHCA U T.J. [lono6-
HBIM 00pa3oM OOBICHSETCS caMOe yIUBHUTEIBHOE SIBJIC-
HHE, CTOMKUN OCTATOYHBIM MAarHETHU3M. JTa TE€OpPUs, BO-
o0mie, MMeeT BCe IOCTOMHCTBA TEOpHUH Amrmepa, He
o0rnaznas ee BaKHEHIIMM HEJOCTATKOM, a UMEHHO, JI0Iy-
[IEHHEM MOJIEKYJISIPHBIX 3JIEKTpUUECKUX TOKOB. He yr-
nyOnsisich 1anee B MPEIMET, s cKazas Obl, YTO paccMmart-
pHUBAIO BCE IEKTPOCTATHUECKHE, IIEKTPUUECKHE U Mar-
HUTHBIE SABJIEHUA KakK CYIIECTBYyIOUIMEe Ojaroaaps
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3JEKTPOCTATUYECKUM MOJIEKYJIAPHBIM criam». B atux
BbICKa3bIBaHUAX Teclia mokasaa 3HaHHUE TOro, 4TO JIIO-
00e «cTalnMOHapHOE» MECTO Ha 3eMJjie Ha caMOM Jele
(¢anTacTuuecku OBICTPO MABUIKETCSH («CO CKOPOCTHIO
70000 mMuap B 4Hacy). DIEKTPOCTATHYECKHE 3aPSabI,
«pacnpocCTpaHseMble BOKPYI», SIBISIOTCS 3JEKTpUUe-
CKMMHM TOKaMH MEXIy aTOMaMu U 3(QHUpOM, MPOU3BOI-
UIMMU MarHeTusM. SIBieHus «CTOMKOro OCTaTOYHOTO
MarHeTM3Ma» HIN «KOCMHUYECKH HHAYLHPOBAHHOTO»
MarHeTu3Ma MpOUCXOJAT, OUYEBHIHO, U3-3a DJIEKTPOCTA-
THUYECKHX 3apsg0B, «PACIPOCTPAHAEMBIX BOKPYI» KOC-
MUYECKHM JIBUKEHUEM BO BceoO1eM mose spupa.

[TockonbKy HUYTO HE MOXKET YAEPKATh aTOMBI, JJEK-
TPOHBI WJIK MOJIEKYJIbI B COBEPIICHHOM MOKO€ — OHHU Ha-
XOJATCS B (PAHTACTUYECKOM JABUIKEHUU — BCE aTOMBI U
MOJIEKYJIBI HECYT 3JEKTPUUECKHE TOKU, MPOU3BOASLINE
MarHuTHbIE MoJs. Tak Kak MarHUTHOE M0JIe — MPOJIYKT
AIEKTPUYECKOT0 TOKA, HUKTO HE MOXET MPOU3BECTU Mar-
HUTHOE ToJie 0e3 3JIEKTPUYECTBa, JBHXKYLIETOCS depe3
NPOBOJHUK WJIM BJIOJIb HETO, WM KaK 3JIEKTpOCTaTUYe-
CKHE 3apslbl B JOKAJIbHOM HJIM KOCMHUYECKOM JIBHXKE-
Huu. JIlunaMuuyeckas Teopusi rpaBUTALMU TeClbl U METOJ
KOCMHUYECKOTO 3JIEKTPUYECTBA 3aBEPIIMIM PabOTHl IO
KOCMOCY €ro YBa)KaeMbIX MpPEAIIeCTBEHHUKOB, CIEIaB-
IMX OOJIBLIYIO YaCTh OCHOBHOM paOOTHI.

3AKJITOYEHUE

Ddup — yHUBEpcadbHas Mmepeaaromas cpeaa, KoTo-
pas 3amojHseT Bech KocMoc. OH MPEeACTaBISIETCA «JIU-
HAMHUYHBIM» OTHOCUTENBHO 3€MIIH, MepeMeniaromencs

162



CBepxceKpeTHble apXMBbl Tecsbl

gepe3 KOCMOC CO CKOPOCThIO, PaBHOM ThICSAYaM MUJb B
gac. O¢dup, OOBIUHO IIEKTPUUYECKH HEUTPAIbHBINU,
CBEPXTOHKHM, MPOHUKAET Yepe3 BCE TBEP/OE BEUIECTBO.
EcTh Takke cynepiaioMHuHal, Be3ecyllee KOPIMYCKYJIsp-
HOE M3JydYeHHe, OOBIYHO HaXOJsIleecs B paBHOBECHUH,
Ha3BaHHOE OCHOBHBIMHU COJHEUYHBIMH JydaMu. IJTa Or-
poMHasi cuiia riIy0OKO TPOHHUKAET B d(hHUp M TBEPHbIE Te-
Ja ¥ BMeCTe € 3UPOM, IEKTPOMArHUTHBIMU CUJIAMU U
Maccoil coxpaHseT BceoOIee BeYHOe JBIKEHNE. BmecTte
C OCHOBHBIMU COJIHEUHBIMH JIydaMH 3Up — HUCTOUHUK
BCEro I'PaBUTAIMOHHOIO BEIIECTBA. «DHEPTrHUs» HE Cy-
HIECTBYET B pU3UUECKON popMe, HO SBISETCS «CIOCO0-
HOCTBIO cJienaTh paboTy», KOTOpasi paBHA «CHJIE, IPUIIO-
XKEHHOW B TE€UEHHUE olpeaesieHHOro Bpemenu». CIloBo
«QHEPTUS) ABISIETCS yA00HOW GUKIIHEH, TOTOOHO «Bpe-
MEHH», SBISIOIIEMYCS MPOU3BOJBHBIM H3MEPEHUEM
HOPMBI, TI0 KOTOPO# MPOUCXOASAT COOBITUS, U HOPMOU
JBUKEHHS BEILIECTBA Yepe3 MpoCcTpaHCTBO. Bee coObiTus
OPOUCXOASAT B HACTOSAIIEM, U «IPOLUIOE», U «Oymy-
niee» — MpocTo MeTadopsl, KOTOPbIE HE MOTYT IIepemMe-
AThCS HA3aJ WM BHepea. DIeKTPOMArHUTHBIE BO3MY-
nieHus B 3(pupe U3BIEKAIOT «IHEPIHIO» M3 OCHOBHBIX
COJIHEUHBIX JIydel, KoTopas 00BSICHUMA TOJBKO 4Yepe3
Teopuio 3upa. Ita «cBOOOIHAS YHEPTHUN», (AKTUUCCKH
HEOTpaHWUYEHHas, paboraeT yHuBepcanbHo. OHa co3xa-
Ha BEYHBIM JIBU)KCHUEM BELIECTBA U BEYHBIM OOMEHOM
Oosee cnabbIx cui Ha Oonee cuibHBIC. TakuM 00pa3om,
noJJIepKrUBaeTcsl paBHOBecrue BO BcenmenHol, u obmas
CyMMa BCEX IPOILIECCOB paBHseTCs Hyo. Tak Kak Bce
TBEpJI0€ BEUIECTBO HEMPEPBIBHO IBHKETCA 4epe3 Koc-
MOC, BCEr/la HaXOJUTCS B ABM)KCHUU, OHO BCErja IoJ-
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Bepraercsi BO3JAEHCTBHIO 3¢pupa, B3aUMOACHCTBYET C
3JIEKTPOMArHUTHBIMU M OCHOBHBIMH COJIHEYHBIMH JTy-
yamMu. OTH 3()PEKThl OUEBUAHBI BO BpEMs U3MEHEHUN B
OpHEHTAIMU MAcChl WIN €€ CKOpocTH. Tak Kak Bcs mac-
ca HaXxOoJUTCS B ABUKEHHUU, Y HEE €CTh UMIYJIbC, JaXKE
KOI'/Ia OHA HaXOJUTCS «B MOKOE» OTHOCUTEIBHO 3EMIIU.
Nmnynabc — 3TO CONPOTUBIIEHUE TeJla U3MEHEHUIO €0
COCTOSIHUS ABM)KEHHS. Tak Kak HHEPL U — TaKXKe Co-
MPOTUBJICHUE TE€Ja U3MEHEHUIO €ro UMIYJibca, MHEPLUS
Y UMITYJIC MIPOUCXOAT MO OJTHOW U TOW K€ MPUIUHE —
CONIPOTHUBJICHHE Te€Ja U3MEHEHUSIM B CKOPOCTH, HalpaB-
JeHUU uiu opueHTauuu. Ilockonbky Bech KOCMOC U
Macca COCTOAT U3 «BJIEKTPUUECKOTO COJEPKUMOTOM,
UMITYJIbC U UHEPLHUS SBISIIOTCA 3JIEKTPOMAarHUTHBIMU
10 MPUPOJAE U MOTYT OBITH IEKTPOMATHUTHO CUHTE3H-
POBaHBI U UCIIOJIB30BATHCS IS MOCTYNATEIbHOTO JBU-
JKEHUS.

Bces Macca coaepKuT 31€KTPOCTaTUYECKHUE 3apsiibl.
3apsanpl IpU «pacnpoCTpaHEHUH BOKPYT» B 3dupe WU B
KOCMOCE, 3all0JJHEHHOM OCHOBHBIMHU COJIHEUHBIMU Jy-
YyaMHU, aCTPOHOMHUYECKHM M JIOKAJbHBIM JBUKEHHUEM,
COCTaBJISIFOT 3JIEKTPUUYECKHUE TOKU. DTH IINEKTPUUECKHE
TOKH SIBJISIIOTCS HEOTHEMJIEMON YacThIO MEXaHU3Ma, Ie-
penarolero UMIyJibC Macce, npeodpasys ero B JIBUXKE-
HHUE. DJIEKTPUUYECKUE TOKU CO3Jal0T MAarHUTHBIE MOJIS,
KaK paBHBIE, TaK U MPOTHUBOIOJIOXKHbBIE, U JAIOT Bpallla-
TeJIbHOE JABUKEHUE 00BEIUHEHHBIM, JBYHAIIPABICHHBIM
3JEKTPUUECKUM U MarHUTHBIM IOJISIM U 3JIEKTPUUECKUM
TOKaM B 3¢upe, Ha3BAHHBIM «CHUJIOBBIMU KaHaJIaMu»,
HECYUIMMHU HUMIyJbCc. Y BCEH Macchl U MPOCTPAHCTBA
€CThb AUBJIEKTpUYECKHE CBOMCTBAa. Pa3znuuus B nU3JEK-
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TPUYECKUX CBONCTBAX BBI3BIBAIOT U3MEHECHUS B JJICK-
TPOMAarHUTHOM CMEIIEHUHU B IpejaelaXx Macchl. DJeK-
TpUuecKkoe noje 3eMiIu CO3JaeT B CBOUX Mpejaenax 3¢-
(EKTHI TUAJICKTPUIECKOTO CMEIICHUS BHYTPU dPupa u
Macchl. Tak Kak 9TH SIBICHUS SIBISIOTCS IJIEKTpOMAr-
HUTHBIMH IO IPUPOJIE, OHU CHUHTE3UPYIOTCS BOCCTAHOB-
JEHHUEM DJJICKTPOMArHUTHBIX YCIIOBHH, KOTOpBIE TEJIO
MPOJAEMOHCTPUPOBAIO OBl M3-3a CIEUPUIECKOTO KH-
HETUYECKOTO COCTOSIHHUSA. Tak ke, KaK 3JEeKTPOMarHuT-
HbI€ BOJHBI HM3KOW YaCTOTHI MOTYT NMPOHHUKATH 4Yepe3
TeNO0, BOJIHBI 00Jiee BBHICOKMX YacCTOT MOTYT 3aCTaBUTh
3(GUp «yKpEeNnuTh CBOE MHEPIHOHHOE CONMPOTHBIICHHUEY.
Tecna 3asiBUJ, 4TO YCTOWUMBAs pa3psijika «KUCTH» BbI-
3bIBA€T TAKOH YCTOWYMBBIN OOMEH HOCUTEISIMHU, HO TIOJI-
YEPKHYJ MOTPEOHOCTh «OBICTPONEPEMEHHBIX 3JIEKTPO-
CTaTHYECKUX» CHJI 3aCTaBUTh J(QUP YKpPEmilTh CBOE
«MHEPIMOHHOE COMPOTUBJICHUEY. Paznuuue Mexmy 3Tu-
MU JIByMsI TUIIAMH Pa3psI0B COCTOUT B TOM, YTO NE€PBBIE
BBI3BIBAIOT YCTONYMBBIN OOMEH HOCUTEINISIMH, B TO BpEMs
Kak OBICTpOIIEpEMEHHBIE pa3psiibl COOMPAIOT HOCUTENCH
adupa B «OoNbIINE TIOTKU». TEXHOJIOTHUS BBHI3BIBACT
BbIicoKOoe Hampskenue J. C. «IeTKn» 3JIeKTPUIECKUX
TOKOB, BBICOKOYACTOTHBIE 3JIEKTPUUYECKHE TOKH, ObIC-
TPOINEPEMEHHBIE IEKTPOCTATHUYECKUE CHIIBI U CBETO-
BbI€ WJIM TEIUIOBBIE Jy4YU. BbIcTponepeMeHHBbIE 3JIEK-
TPOCTATHYECKUE CHIIBI «Pa3pexarT» (pacTIruBaior)
HOCHUTEJNIeH d(upa, MOCKOJIbKY JIYUYd CBETa WU TeIlja
HOJISIPU3YIOT CPeAy B JKEJIaTeIbHOM HalpaBICHUH, U
3JEKTPUUYECKHUE TOKH «IIETKW» BBI3bIBAIOT YCTOWYMBBII
0oOMEH HOCHUTEJIsIMH, cO31aBas BakyyMm 3dupa B HYXK-
HOM HalpaBJICHUU U COOTBETCTBEHHO JBUIKCHHE B
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ATOM HAIlpaBJIE€HUHU. B MPOTHBOMOIOKHOM KOHIIE CYA-
Ha BBICOKOYACTOTHBIE 3JIEKTPUUECKHE TOKU CKHUMAIOT-
csi U OJMOKUPYIOT MPOXOKACHUE HOCUTEIEH, TEM CaAMBIM
BBIHY’K/]asl CUJIOBBIE KaHAJIbl paclajaTbCs U NepeaaBaTh
uMIyabc. Tak Kak cuia 3J€KTPOMarHUTHOTO B3aUMO-
neiicteus B 1040 pa3 Gosblie, 4eM MpU TpaBUTAIUOH-
HOM B3aUMOJICHCTBUHU, 3HAYUT, TEOPETHUYECKH MOXKET
OBITH CIIETTAHO HAMHOT'O 0OJIbIIE PAbOTHI 32 TO K€ CaMoe
KOJINYECTBO BPEMEHHU MPH HCIOJIb30BAHUHU TOU ke ca-
MOU «@Heprum». M kak mHaue CygHO, KOTOPOE s BUIET B
1953 romy, morio HabpaTh 3a TPU CEKYHIbl CKOPOCTH
npubnusutenbao 36000 muiaes B yac. [TocKOIbKy «BH-
JEBIIMN MpenoiaraeTy, a s «BUIEI», U s «IIpeanosa-
raro». XapakTepUCTUKH MUCKYCCTBEHHBIX JIETAIOLIUX Ta-
peNoK J0Ka3bIBAIOT CYLIECTBOBAHUE 3TON «CBOOOIHOM
JHEprum», oTKpeIToM Hukomoit Tecaol, mOKa3bIBaIoT,
YTO OH OBLI MpPaB B CBOEH OMMO3ULMHU PEIATUBUZMY U
YTO PACHpPOCTPAHEHHbIE TEOPHUH, MIPENOAABAEMBIE CErO-
JIHS B HAYYHBIX YUPEXKIECHUAX MHUPA, SIBISIOTCS MOIICH-
HUYECKUMH.

B cooTtBeTcTBHM C HMIeel, YTO «AMHAMUT HCTIOJIB3YIOT
MaJICHbKUMH MOPIUSIMU», 3Ta MAJICHbKasl KHUTA HapsAy
¢ Moel mpepecTBytome kauro «Kocmuueckue npu-
menbipl U3 [leHTarona», BMecTe ¢ TPETbUM BBIITYCKOM
Moell kauru «MHomnanetane IlenTarona», MHUOUHPY-
IOT TIOBTOPHOE OTKPBITHE, PEKOHCTPYKIIMIO U MyOIuKa-
IHUI0 TUHAMUYECKO# Teopun rpasutauuu Huxomnsr Tec-
JBl U CBSA3AaHHOW C HEW TEXHOJOTUHU DIECKTPHUUYECKOTO
JIBUKEHHS, CAMOT'0 OOJBIIOTr0 U300peTeHUs YeaoBeUe-
cTtBa. CekpeTHOE MPaBUTEIbCTBO MOLIEHHUYECKU HX
CKpBLIO, HEKOHCTUTYLIHOHHOE, KOPIIOPAaTUBHOE COCTOS-
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HUE U TPEXJEe KOHTPOJIUPOBAIO TEXHOJIOTHIO IIEKTPH-
YecTBa, CKPBIBAs €€ U JPYTHE MePeAOBbIE TEXHOJIOTUU
CBOOOJIHOW PHEPTHUH, OT UMEHH MEXITyHApPOIHBIX, ITPH-
HYJUTEIBHBIX, KOPIOPATUBHO-TOCYAaPCTBEHHBIX MOHO-
nonuctoB. [lepenBuraromniuecs: 1EKTPUIECTBOM CyJia U
TO, KaK OHM MIPOJICTAIOT ¥ TapsT B HEOE, CKPBIBAIOT C I0-
MOIIBIO «CHENHUATBHBIX dIQPEKTOB» M «XHUTPHIX» TEXHO-
JoTHH (Takke OCHOBaHHBIX Ha u3o0pereHusax Tecisl), a
TaKXKe «IICUXOIMOJUTHYECKUX» CPENICTB. DTHU CpPECTBA
3aKJIIOYAIOTCS B PACIPOCTPAaHEHUM JIOKHOU MponaraH-
JIbl O «IPUIIEThIAX» U «BHE3EMHBIX» [IUBUJIU3AIUIX Ue-
pe3 Tpynmbl «y(oJIOTHH», BO3TJaBisEeMble TalHBIMU
MpPaBUTEIILCTBEHHBIMH areHTaMu. B To Bpems kak odu-
nualbHbIE MPEJACTABUTENIM MPABUTEIBCTBA OTPHUIAIOT
CYIIECTBOBAHHE JIETAIOIINX TapEIOK, TaillHble areHThI
NpaBUTEIbCTBA, H300pa)kas U3 ceOs «CKENTUKOBY,
«y(hOoIIOTOB» M «IIapaHOPMAIIMCTOBY, MPUBICKAIOT BHU-
MaHUEe OOIIECTBEHHOCTH (aidbIIMBBIMU JAcOaTaMu.
«CKenTuKn» BBICMEHBAIOT «y(OIOTOB» M «IapaHopMa-
JIMCTOBY», CMENINBAs UX C Pa3yMHBIMH CBUACTEISIMH, KaK
OyATO «yBHJETH JICTAIONIYIO TapEIKy» TaK K€ CMEIIHO,
KaK «yBUACTh MpHU3paKa WM MPHIIETbIay. ITH (ab-
HIMBbIe 1e0aThl, MOCTPOCHHBIE Ha JIOKHOU JIOTHKE, CO-
OTBETCTBYIOT BCEOOIIEH cCUCcTEME NMPHUKPBITHS, CO3AaH-
HOM, 4TOOBI CKPBITh MEPEOBYIO0 TEXHOIOTHIO YeoBeYe-
CTBa, a HE TEXHOJOTUIO «IIpHUILENbleB». Biacte 3TOM
CEKPETHOW COLMANBHO-3KOHOMUYECKON NTHKTATyphl 3a-
BUCHUT OT MPUHYAUTEILHO BHIMOTAEMOT'0 J0X0/a, MOJy-
9aeMOTO OT BBIHYKJICHHOTO IPUOOPETEHUS HAMHU apXa-
WYHOTO TOIUIMBA U MoIHOCTEW. DOHBI ITONU AUKTATY-
pbl YOPaBISIOT HaIIEW CBSI3bI0, MOJIUTHYECKUMHU U
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(MHAaHCOBO-KPEIUTHBIMU PEHICHUSMHU, IPUHITHEM He-
CIPaBEAJMBbIX 3aKOHOB, HHCTPYKIIMH U MPOLEIYp, pac-
HMIMPSIONINX €€ BIACTh, OTPAaHUYMBAs WM MCKJIIOYas Ha-
M MHAWBUAYyaJdbHbIE IpaBa 4YeJIOBEKAa M JIMIIAs Hac
noctyna K uHGopmanuu, MarepuanaM M TEXHOJOTHH,
SIBJISIIOLLEICA Hallled, TOTOMY YTO Mbl 3aIUIATHIIM 34 HEe
cBOMMH Hajoramu. JlocTyn K mpasjae HEOOXOAMM HaMm
JUIsL Halllel He3aBUCHUMOCTH U CYIIECTBOBAaHMS KaK CBO-
O0omubIX mrojgei. HecMoTpst Ha Gecriopsmok, yKpbIBa-
tenascTBO, BOJIBIIVIO JIOXD u cynebHoe u comuans-
HO-3KOHOMHYECKOE 3JI0YNOTpeOIeHne KOPIOPAaTUBHBIM
cocTosiHuEeM, MBI MoxkeM Bo3poautsk [IPABJIY, onpene-
JUTH MPABUIBHYIO TEXHOJIOTHIO, OOOWTH Mperpaabl U uc-
M0Jb30BaTh HAIly TBOPYECKYI0 HM300pETaTenbHOCTD,
9TOOBI CTPOUTH 3TH CyJla HEOCPEACTBEHHO s ce0s, B
HalieM 0o0IecTBe, CBOOOJHOM OT CEKPETHOW (alrmcT-
ckoil koprnopanuu. Co31aHO MHOTO IyTaHULbI PaBU-
TEJIbCTBEHHBIMU areHTaMU WM KepTBaMH oOMaHa B BO-
npoce nponyiabcuonHou Texnonorun HJIO. Ilycts ato
HE BBOJAMT Bac B 3a0myxaeHue. Bel He HaiineTe «maTeH-
TOB» HA 3TY TEXHOJIOTHIO, TIOTOMY YTO 3TO MH(OpManus
noxa rpupom «CekpeTHO», 3aceKpeueHHas BCEMU TJIaB-
HBIMU TIpaBUTEIbCTBaMU Mupa. JItoOoH, KTo moKa3bIBa-
€T BaM «IIaTEHT», MPEACTABISAIOMHI 3Ty TEXHOJIOTHIO,
ABJSAETCA WIM JTYHOM, WU TIYNIOM U MOXET TOJBKO
MokasaTh BaM, «kak He co3maTh HJIO». To xe camoe oT-
HOCHUTCS K JIIOOOMY, KTO HECET OECCMBICIICHHYIO €PYHIY
0 «KOCMHMYECKHUX MpHUIIEIbIax». ITU KOpadyiu caejaaHbl
UCKIIIOUUTEIBHO PyKaMH YeJIOBEKa.

Bor crarbs n3 DneKTpu4ecKoro xypHaia, HoJ 3aro-
noBkoM «Tecna onmuceIBaeT CBOU TPYIbl B pPa3IMYHBIX
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chepax», KoTopas Takxke mosiBuiach B «CoxHue»,
Heio-Mopxk, 21 Hos6ps 1898 r. u KOTOpas COAEPHKUT
HEKOTOPYIO CYHIECTBEHHYI0 HH(pOpMaIuio, Kacako-
myrcs BpeMeHu, korna Tecna Havan Ooiiee AeTaabHO
pa3pabarbiBaTh CBOW a’poIlJiaH, KOTOPHIA OH Ha3Baj
CBOEHN «yIpaBiseMO# Toprenoi»: «4To kacaeTcsa MOeTo
MocJeIHero u300peTeHus, 1 X0uy yKa3aTh MMyHKT, KO-
TOpBIH OBLT TponymieH. S mpumen, Kak ObLIO 3asBie-
HO, K CBOCH mjiee uepe3 MOJHOCThI0 a0CTpaKTHBIC TIPE/-
MOJOKEHUSI O YEJIOBEYECKOM OpPraHM3Me, KOTOPBIN 5
3aymMall KaKk MalluHy CaMOIPOJBHKCHUS, TBUIKCHUS -
MU KOTOPOH yNpaBiisieT BOCHPHUATHE, MOJyYECHHOE 4Ye-
pe3 rinasza. [IeiTasich co3gaTh MEXaHHMYECKOE CXOJCTBO
MOJIEH, B €r0 OCHOBHBIX, MAaTEpUAIBHBIX 0COOEHHO-
CTAX, C YEJIOBEYECKHUM TEJIOM, s MpHIIea K 00beJuHe-
HUIO YTIPABIISIONIETO YCTPOMCTBA MK OJIOKa, YyBCTBU-
TEJILHOTO K ONpeJeIeHHbIM BOJHAM, C T€JIOM, obecrie-
YEHHBIM JIBUTATEIbHBIM M YIPAaBIAIOIUM MEXaHHU3Ma-
MH, U OCTaJbHBIMH €CTECTBEHHO COIMYTCTBYIOUIMMH.
[lepBoHayanbHO HAEsS MHTEPECOBaNIa MEHS TOJBKO C
HAay4YHOU TOYKHU 3PEHHS, HO CKOPO 5 yBUJIEIN, YTO 5 Clie-
Jal OTKJIOHEHHE, KOTOPOE PAaHO MIHU MO3JHO JOJKHO
BBI3BaTh INIyOOKOE€ U3MEHEHHUE B BELIaX U YCIOBUSAX, CY-
[IECTBYIONIUX HBIHE. Sl HajeCh, YTO 3TO U3MEHEHHUE
OyJeT TOBKO BO 0j1aro, MOCKOJIbKY, €CIIH 3TO OBIIO ObI
nHa4ve, MHE XOTEJIIOCh ObI, YTOOBI I HAKOIAa HE Jenall
3TOro M300peTeHusd. byayiee Moxer onpaBaaTh UiH,
BO3MOXHO, HE ONPaBIaTh MOU CYyIIECTBYIOUINE yOex-
JIeHUs, HO 51 HE MOTY BO3JI€pKAThCsS OT BhICKa3bIBAHHUS,
YTO MHE TPYJHO BHJIETh B HACTOSAIIEE BpeMsl, KaK TAaKOU
NPHUHILUI JOBECTH 10 OOJBLIEro COBEpPIIEHCTBA, YTO,
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HECOMHEHHO, TPOU30UIET CO BpEMEHEM, U DIIEKTPOH-
HBIC MYIIKX MOTYT IPEeBPAaTUTHLCS B Opykue. MbI cMo-
JKEM C BBITOJION W TIOJIB30H JJIsi ce0sl HCTI0JIH30BATh 3TO
YCOBEPIIIEHCTBOBaHWE, TOCJIATh CHAPSA] HA MHOTO OOJIb-
niee paccTosiHUE, IPU ATOM OH He OYyJIeT OTpaHUYCH B
BeCce WJIM KOJHMYECTBE B3PHIBUATOTO 3apsjaa. Mbl Takxke
CMOEM TIOTPY3UTh €ro 10 KoMaH[e, 3apuKkcupoBaTh B
MmojieTe, 0TO3BaTh Ha3aJl, MOCiaTh CHOBA M B30PBATh 110
npuKasy u gaxe Oosee Toro. M mpu 3TOM HUKOTIA HE
OyZeT caenaHo mpomaxa, MOCKOJbKY BCE YUTEHO; €CIU
BoOOMIe TpeboBayCs ynap Mo 00BEKTy aTaku, 00BEKT
Oynet mukBuaupoBaH. Ho rmaBHas ocOOEHHOCTH TaKoO-
r'0 OPYKHS €Ille IOJDKHA OBITh YKa3aHa;, a UMEHHO, 3TO
MOXET OBITh CJ€JIaHO TOJILKO B OTBET Ha OINpEJeJICH-
HBI TOH HJIHM MEJIOIHIO, YTO MOXET OBITH 00eCIIeYyeHO
n30upaTeNpbHOW MOIIHOCTHIO. UMEHHO Takoe OpyxKue
NpPOMU3BEJIEHO, CTAHOBUTCS TOYTH HEBO3MOXKHBIM
BCTPETUTH €r0 COOTBETCTBYIOIIEH pa3paborkoil. UmeHn-
HO 2Ta OCOOEHHOCTH, BO3MOXHO, OOJIBIIE, YEM €ETO
MOIIIHOCTb pa3pylIeHUs, MOMOXET OCTAHOBUTHL TOHKY
BOOPY)KEeHHUsI, U OyleT HalJleHa BO3MOXHOCTb MpeKpa-
TUTh BOWHY. C MOCTOSIHHOW 0JaroJapHOCThIO, OCTa-
FOCh, UCKpeHHE Baml Hukona Tecmay.

3T0, MO MOEMYy MHEHHIO, OCHOBBIBAETCS Ha BCEX
MOUX HCCJEIO0BAHMUIX TOJIBKO OJHOT'O BUAA MPOIYIHCHU-
oHHo# TexHonoruun HJ10, u oH siBisieTcs ayekTpomar-
HUTHBIM, u300peTeHHbIM Hukomnoii Tecnoii. Bo Bpems
MOUX HAOJIOJAEHWH 3a CyJIHOM S BHJACI €ro BOJHM3H
cpenn Oena nHsA B 1953 rogy m HE 3aMETHII HUKAKOTO
BCACBIBAIOIIETO YCTPOWCTBA MM BBIXJOMHBIX MMOPTOB,
HUKAKHUX PaKeT WM PEaKTUBHBIX JBUTATENeH, HUKAKOU
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«TIa3MEHHOI» cucTeMbl OoTTajikuBaHus U T.4. CynHO
ACPKAJIOCH M JBUIAJIOCH 663 HHUX, C€IHUHCTBCHHBIM
BHEIIHUM JI0KA3aTEJIbCTBOM BBICOKOTO HAMpSKEHHS
ObLTa JJIEKTpUYECKAs] WU AJIEKTPOCTATUUYECKAsT KOPO-
Ha. Korza y Bac ecTh Cy/iIHO, KOTOpPO€ MOXET JIETETh CO
ckopocThto 36000 munp B yac, B 1953 romy Bel HE MO-
KETe KenaTh OOJIBIIEero.



naea VI

YHUYTOXKEHUE CBOBOAHOM 3HEPTUU

ATOMHbIM BOAOPO/HbIN
MPOLIECC © 1996 I., YM. P. IAMH.

*‘ Kak MOXHO nyulie 3aKOHYUTHh KHUTY 00 «OK-
KyJnbTHOW» (usuke Tecnbl, uem riaBod mo Apyrou 3a-
CEKPEYEHHOUW TEXHOJIOTHH «CBOOOJHON YHEPTUH», KOTO-
pas, BUAUMO, U3BJIEKAET dHEPTHUI0 U3 3Pupa, UCHOIb-
3ysi Ha TOW XK€ cyOcTaHIMM TOJOOHBIE METOJUKH,
JeNaoiue BO3MOXHBIM 2IeKMpUieckoe NpoosUlceHue
Tecnr? B «KocMmuueckux npumensuax u3 [leatarona»
n «MHomnanersHax IleHTaroHa» g onpenenms TEXHOJIO-
T'HI0 IPOU3BOJICTBA CBOOOJAHON SHEPTUH, B KOTOPOH re-
nuit mpoussoautr 460000 kamopuit/TpaMM-aToOM MpoO-
CTBIM HCKPOBBIM pa3psoM U KOTOpasi OCHOBaHa Ha JaH-
HbIX MHOTOYMCJIEHHBIX OOIIENOCTYNHBIX TEKCTOB H
Hay4HBIX SHIUKIONEAU. 3TO — caMblil BBICOKUM BBI-
X0l DHEPTUU U3 MHEPTHOTO ras3a, 0 KOTOPOM 5 3Halo.
M TOT K€ caMblil ra3 MOXET UCII0Ib30BaThCs A0 OecKo-
HEUYHOCTH, €JAMHCTBEHHas, HeoOXxoaumas IJs 3TOTO
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BXOJHAas SHEPTHUs — HCKPOBOU pa3pan. Tak Kak renuu
HE COOTBETCTBYET cpenHeMy «JIKo» M Tak Kak BBIXOJ,
BEpOSTHO, OOJBIIIE, YeM BbI CMOXKETe 00paboTaTh, s Mo-
Ka)Xy BaM, KaK OCyUIECTBUTb APYTyto, Oojiee MOaAXO0As-
IIyI0 BaM TE€XHOJIOTHIO MOJIy4eHUs CBOOOJHOMN SHEPruw,
UCIIONB3ysl Hambosiee JerkoJOCTYMHBIN ra3, BOJOPOI.
S Takke OO0BSACHIO BaM IPOUCXOXKACHHUE Terja, MOoiy-
YEHHOI'0 B TaK HAa3bIBAEMOM «XOJIOHOM CILIaBe», U He-
CKOJIKO JIPYTHX TEXHOJOTHH CBOOOJHOW DHEpPTHH,
OJIM3KO CBA3aHHBIX C aTOMHBIM BOJOPOJHBIM HpoOIecC-
COM W OKKYJBbTHOU (u3uKoi 3pupa.

3a 3TU ToJbl «PEIATUBUCTCKIE KBAaHTOBbIE MEXaHU-
kn» (cokpameHHo «PKM») ckpbIBaiu Kaxayl TEXHO-
JOTHIO UJIM PEAKIIUI0, KOTOPbIE MOTJHU MOKa3aTh ONIH-
OOYHOCTH UX TEOPUH KOOI «B MHTEpPECaX HAIMOHAIb-
Hol OGe3omacHOCTH». WX noxHBIE TeOpuH PaKTHUYECKHU
CTajJu OJTHUM M3 CaMbIX BaXKHBIX CPEJCTB; C TOYKH 3pe-
HUS YIPaBISAIOIMMX KOPIMOPATHUBHBIX (alIUCTOB, BCE
«omacHo () PEeKTUBHBIE» TEXHOJOTUH, Pa3pyLIAOIINE
UX JKEJIE3HYI0 XBaTKY, NOJKHBI OBITh CKPBITHI. COrJIacHO
BBOJIsIIIEH B 3a0yK/IeHHE KBAaHTOBOM MEXaHUKE pelsi-
THUBHCTA BCS SHEPTHUs, MOITYUYEHHAs MPU PEAKLHUH, JOTK-
Ha BOMTH B HEE TOJBKO U3 UCTOYHUKA, PACIIO3HAHHOTO
UMM, ¥ TOJIBKO B TUCKPETHBIX «KBAaHTAaX», J03BOJEHHBIX
Oonee paHHell kBaHTOBOU Teopuel Ilnanka. OcHOBHAs
ujes OpUTrMHAJIbHON KBAaHTOBOW MEXaHWYECKON TEOpuu
[Inanka coctosiia B TOM, 4TO YPOBHU SHEPTHH aTOMOB
JOJDKHBI U3MEHSATHCS B 1ebix uuciax (1, 2, 3 u t.1.), Ha-
3BaHHBIX «kBaHTaMmu». [locnennue 6azupyroTcs Ha oc-
HOBHOM 3apsijie OJJMHOYHOTO 3JIEKTPOHA UM MHOXKECTBA
UX, IPUHUMAIOT TOJBKO ONPEEJICHHbIC 3a/IaHHbIE YPOB-
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HU SHEPTUM B pa3JMYHBIX aTOMax M MOJIEKYJIaX U HC-
MOJB3YIOTCS JJIsl ONpeJeICHUs] BEIMYUHBI BCEX HaM-
MEHBIIUX, IPOMEKYTOUHBIX U HAUOOJIBIINX BO3ZMOKHBIX
W3MEHEHUH YHEPTUU aTOMOB U MOJIEKYNl. Bce u3meHe-
HHUSI aTOMHOM JHEpPruu NOJIKHBI COOTBETCTBOBAThH AO-
MyCTUMBIM SKBHBAJIEHTaM LEJOr0 YMCIIa UM MHOXKHTE-
1AM 3TUX KBaHTOB. COOTBETCTBEHHO dHEpPTUs, MOIJIO-
HIEHHasi aTOMOM, [OJDKHA COOTBETCTBOBAaTH 3TOMY
cTporomy kpurteputo. Bomnpeku Tomy, uto g obcyxaaro,
CYIIECTBYIOT OYE€BHUIHBIE MOMBITKH CKPBITh OCHOBHBIE
¢du3nueckue AaHHbIE, HAXOALUECS B IPOTUBOPEUUH C
9TUM MPUHIOHUIOM, CPOPMYIUPOBAHHBIM PEISITUBUCTA-
MU M BKJIIOYEHHBIM B MX T€OPHIO, KaK OyJATO 3Ta TEOpHs
MPUHAIICKUT UCKIIOYUTEIFHO UM U HE MyOJIuKoBanach
panee [lnmankom. Sl cobuparoch 00CyAUTh C BAMU SIBHBIE
HECOTrJIaCOBAHHOCTH B HEM, ONMHCAHHBIE U HENPAaBUIIBHO
U3MEPEHHBIE pelsiTuBUCTaMU. MU cka3aHo, 4yTO Ipo-
Lecc pacrnajaa ABYXaTOMHBIX BOJOPOJHBIX MOJIEKYJ] Ha
OT/I€JIbHBIE ATOMBI, TAKUE€, KaK aTOMHBIM BOAOPOJ, Tpe-
oyer mormomienuss 109000 xamopwuii/TpaMM-MOJIEKYIT
(«109 xunokanmopuii/rpaMmM-mMoliekyn»). Bce xe, Oeps
OCHOBHOM BOJOPOJHBIM aTOM M paccMaTpHUBas BCE €T0
JTUCKPETHBIE «KBAHTHI» JIMOO B aTOMHOM, JINOO B MoJIe-
KYJISIDHOM COCTOSHHH, S JI€JIal0 BBIBOJ O TOM, YTO HET
TaKOro COCTOSHHUS BOJOPOJHOIO aTOMa MJIM MOJIEKYJIBI
no teopun PKM, B KoTOopom Moria ObITh «COXpaHEHa»
Takas 3Heprus. Oco0eHHO BBU/ly HEJIOTMUHOI'O TOJI0XKE-
HHUSA DTOW TEOPUH, YTO DSHEPTUA B MOJEKYyJE BCE €Ile
€CThb, IIOCJIE TOr'0, KaK OHa yXke BulnylieHa! Penstusu-
CThl KBAaHTOBBIX MEXAaHUK YTBEPXKAAIOT, YTO HE3aBHUCH-
MBIH BOJOPOJHBIM aTOM MOXET CYIIECTBOBAaTh, IOTOMY
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YTO MOTJIOTUI HEHOPMAJIbHO 0OJIbIIOE KOJUYECTBO TETl-
Jla, HECMOTPS HA TO YTO B COOTBETCTBUU C UX COOCTBEH-
HBIMU KPUTEPUSAMHU Y aTOMa HET MEXaHHU3Ma, IPU3HaH-
HOTO MMHU, ciocoOHOro caenarsh 3To. Korna asa takux
BOJIOPOJIHBIX aToMa 00bEIUHSIOTCS IPU HAJTUYHUH JI0CTa-
TOYHOM SHEPTrUU WHHUIMUPOBAHUS, OOJBIIOE KOJIHYECT-
BO T€IUIa, KaK CKa3aHO PEIATHUBUCTAMHU, COXPAHEHHOIO
B BOJOPOJAHOM aToMme, ocBoOoxaaercsa. PKM nukorga
HEMOCPEACTBEHHO HE HU3MEPSAIN KOJIHMYECTBO IHEPTHHU
pacmajga, He0oOXOIUMOU, YTOOBI MPUBECTH BOJOPOIHBIN
aTOM M3 JBYXaTOMHOI'O B @TOMHOE COCTOSIHUE, IIOTOMY
YTO OHHM HE 3HAIOT, KaK 3TO caenatb. Ho mockonbky ux
TEOpHUs TJACHUT, YTO «BCE PEAKIIMH OOPAaTUMBI», OHU 3as-
BHJIM, YTO DHEPTUA pa3iokeHus (auccouuanuu) Oblaa
TaKoM ke, KaK SHEPTHUsl, BBIIYIIEHHAs [IPU BOCCOEINHE-
HUU BOJOPOJHBIX aTOMOB. 3aTeM, YTOOBI yXyAIIUTH Je-
710, OHU OTPEAECIUIN aTOMHOE BOJOPOIHOE (OCHOBHOE)
COCTOSIHUE KaK BO30Y)KJI€HHOE COCTOSIHME U MOJIEKY-
JAPHOE COCTOSIHHE, KaK OCHOBHOE cocTosHue. Jlocro-
BEPHO, YJOBJIETBOPUTEIBLHO aTOMHYIO BOJOPOJIHYIO pe-
aKIMI0, KOHCTPYKIUIO U PEKOHCTPYKIUIO, MOXKET 00B-
SICHUTb TOJBKO Teopus 3¢gupa. B To Bpems kak MOXKHO
OCIIOPUTb, YTO «IHEPIUs CBSA3M» MEXKAY ABYMs aTOMaMu
MOJIEKYJIbl TaK MJIM MHAYE «BKJIIOYAET» ATY SHEPIHUI0 He-
KOTOPBIM HEOTPEEICHHBIM U TAMHCTBEHHBIM 00pa3om,
3TOT mapaMeTp (PaKTHUUYECKH TMOAJNEPKUBAET TEOPHIO
s3¢upa, MOTOMY UYTO PHEpPrus CBA3M TaK WM HHAUE
JoJDKHa ObITh OOMEHEHa Ha DHEPTHUI0, BBIMYIICHHYIO
npu GOopMHUPOBAHUU MOJIEKYJIBl B COOTBETCTBUU C Ipa-
BUJIOM «3KBUBAJIEHTHOW M NPOTHUBOIOJIOXKHOW peak-
un». [1o7100HON TBOWCTBEHHOCTH MBIIIJICHUS TIPHIEP-
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xuBatotcst PKM, nOCKOJbKY «BCE OTHOCHUTENBHO, YENO0-
BEK». JTOT THII TCPIUMOCTHU IMO3BOJICH TOJIBKO UM, B TO
BpeMsi KaK T€, KTO HE COIJIACEH, JOJIKHBI MPHUACPIKH-
BaThCs OOJiee BHICOKOTO CTaHIApTa.

Oco0eHHOCTH TBOWCTBEHHOCTH OCHOBHBIX MOJIOXKE-
HUW peNISTHBU3MA CBI3aHBI C TeM (pakToM, 94T0 AIBOEpT
DWHIITEeHH OBl Kab0anMCTOM-3K3UCTEHIIMATUCTOM U
WITIOMUHATOM, Ybsl SIUCTEMOJIOTHs ObljIa YUCTO TUIATO-
HOBCKOH. B dumocoduu ects 1Be OCHOBHBIE AMTHCTEMO-
JIOTUU — TEOPHUH MPOUCXOKACHHS, IPUPOABI U OTPAHH-
YEeHHOCTH YEJIOBEYECKHX TMO3HAHUM — JBE OCHOBHBIX
KaTeropuH, B KOTOPHIE SIMHCTEMOJIOTHS BCEX OCHOBHBIX
bmrocoduit MODKHA YKIAABIBATHCS W KOTOpPBIE, KakK
HpeAanogaraeTcs, oOBACHIIOT, KaK KaXAbIH 3HAET YTO-
TO corjlacHO ocoboii ¢pmrocopun. Kakumu cnocobamu
OHHM Y3HAIOT 3TO, €CJIH JEeHCTBUTEIBHO «3HAIOT» 3TO?
VY TOoro, KTO yTBEepXkAaeT 4yTO-TO, €CTh OpeMs Jokasa-
TEJICTBA ATOTO. A TOT, KTO HE OBEPUJ 3TUM CIIOoco0aM,
HIPEANON0KUTEILHO U3BECTHBIM, MOXET MPUUTH B CO-
MHeHHe. HUKTO HM I0puANYecKH, HU HPAaBCTBEHHO WIIU
«IyXOBHO» He 00s3aH BEpUTH 0€3 JOBOIOB WIIN MTPABUIIb-
HOTO CpEeJCTBA MO3HAHUS B TO, YTO 3TO «UCTHUHAY». Bce
SMUCTEMOJIOTUH KIaCCUDUIIMPYIOTCA MM KakK IJIaTo-
HOBCKHE, WIHM Kak apucroreneBckue. «IlnaToHoBCcKyI0
SMHUCTEMOJIOTHIO» HA3BIBAIOT TaK M3-3a TEOPHH, MILUTIOCT-
PUPOBAHHOW aHAJIOTHEW MNemepbl APEBHETPEUECKOTO
¢mnocoda I[lmarona B ero kumre «Pecmybmuka». Ilo
3TOW aHAJOTHM HAOJIONAaTeNnh B Iellepe, OKa3bIBasCh
HOYBIO Mepel BHYTPEHHEW CTEHOW, BUIUT HA CTEHE
TOJIBKO TE€HH TaKMX O0BEKTOB, KaK MPOXOASIIUNA MHUMO
KapaBaH. TeHHU CIIpOCUPOBAHBI OTHEM, TOPSIIUM 32 J10-
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poroi, mo KoTopoit npoxoaut kapaBad. Cornacuo [lna-
TOHY, YEJIOBEK HE MOXET 3HaTh JEHCTBUTEIbHOCTD, a BH-
JIUT TOJIBKO €€ «TE€Hb», IOTOMY 4TO €CTh «0osee BBICOKHIA
MHUDP» «COBEPILIEHHBIX (GOPM», CYIIECTBYIOIUNA TOIBKO
«Ha Hebecax». [109TOMy CTaHOBUTCS OYEBUIHBIM, KaK
3Ta SMUCTEMOJIOTHUS CIEAYET 3a PEIUTHO3HBIM Pa3MbIII-
JEHHEM M YTO MHOTO PEJIUTHH HaXOJUIIOCh IOJ ee
BIMSIHUEM, TaK WJIM MHHYE 0OABISs «HAYYHYIO BEpy»
CBOMM PEJIMTUO3HBIM HJIeIM, OCHOBAHHBIM Ha Bepe, a He
noBojaax. Takoe ke paccyJIeHHUE MCIOIb30BalOCh Ha-
y4HBIMH, QrnocohcKkuMu, SKOHOMHUYECKUMH, MOJIUTH-
YECKUMU U «IyXOBHBIMW» MOIICHHUKAMHU B TEUYCHUE
MHOTHX CTOJICTHH, M KaKJaas TOTaluTapHas (Guioco-
¢us, korga-nub0 M3BECTHAS, TOjarajiach Ha 3TO OIIHU-
004YHOE «pacCyXJIEHHEe», UIEHTHYHOE AUCTEMOJIOTHU
NJATOHUKOB, MOTOMY YTO OHO OCBOOOKJIAeT CBOUX CTO-
POHHHMKOB OT NMPUBEICHUS JTOBOJOB M HCIIOJIb30BAHUS
JOTUKU B MX yTBepxkaAeHUsAX. OJHO 03aJauMBaeT: Kak
3puTens B nemepe [lnatoHa pasaensn «3HaHUE» TEHH U
«T€Hb TEHW», MOCKOJIbKY y TEHH TaKke Morja ObITh «00-
Jee BbIC.OKass popMa» COTIIACHO 3TOW Teopuu. Mexmay
TEM «apHUCTOTEJIEBCKasl SMUCTEMOJIOTHSI», OCHOBaHHAs
Ha TEOpHUH TMO3HAHUS ApeBHETpedeckoro Quimocoda
ApucTtoTtens, NpUAEPKUBAECTCS TOr0, YTO YYyBCTBA —
BEpHbIE, HAYYHbIE HHCTPYMEHTHI TO3HAHUS, Ha KOTOpBIE
MBI MOEM IOJIOKUTHCS, YTOOBI OOHApPYX UTH (aKThI
BOCIpHHUMAaeMO# nerlcTBUTENbHOCTH. [lonarasce Ha
(aKkThl, BOCIPHHSATHIC HAIIUMH YYBCTBAMH, Mbl MOXXEM
MO3HATh JICHCTBUTEIBLHOCTD U IPUPOAY ACHCTBUTEIBHO-
CTH M, OCHOBBIBAsICh Ha 3TOM, ONPEAEIUTD APYTHE, BO3-
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MOYHO, HEIOCPEICTBEHHO HEBOCTIPUHUMAEMbIC ()aKThI
JEVCTBUTEIBHOCTH.

Kak Moxer OBITH 3aMEY€HO TPU CPABHEHUU ITUX
JBYX TEOpHH MO3HAHMUS U UX MPUMEHEHUs, Gumocod-
CKHE YUCHHUS, OCHOBAHHBIC HA TMJIATOHOBCKOHW dMUCTE-
MOJIOTHH, SBIASIOTCS MHUCTUUYECKHMHU, HESICHBIMH HIIH
TOTATUTAPHBIMU. DTO CBSA3aHO C TPEOOBAHUSIMHU ILJIATO-
HUKOB BEPUTHh UM, OTIUPAsCh HA BEPY, a HE JIOBOJIBI, B TO
BpeMs Kak IocliefoBaTeian Apuctorens Ooiiee panuo-
HaJIbHBI U 00BEKTUBHBI, OCOOEHHO KOTJa 3TO KacaeTcs
€CTECTBEHHBIX HayK. MOXHO TakXe 3aMETHTh, UYTO HC-
MOJIb30BaHUE TIJIATOHOBCKOM BMUCTEMOJIOTUU (U3HUKOM
HYXHO CUYUTATh HEMIPOCTUTEIbHBIM, B TO BPeMs KaK T€O-
pus DiiHIITeHa, 0a3upyromascs Ha 3TO ¢aTaabHO He-
KOPPEKTHOM 3MUCTEMOJIOTHH, OblJIa TOMYISPU3UPOBAHA
MOHOMOJHEN CHCTEM CBS3U, YyIpPaBIsEeMON TOCIOMA-
CTBYIOLIEH 3JIUTON, IOTOMY YTO OHA JIEJNaeT MOTEHLHU-
albpHO JI0003HATEIBLHOE U JyMalolee ob1ecTBo Oomee
MOJIYAJIUBBIM U MPOCTBIM B ympaBiieHUuH. HempepbiBHO
co3maeTrcs o0pa3 DUHIITEHHA KaK UCKIIOYUTEIHHOTO U
COBEPILEHHOTO CO3/1aHUsA, KOTOPOE OJKHO CUUTATHCS
«borom». DTa mpomaraHjaa He TOJbKO 3alIUINAET JIOXK-
HYIO TEOPHIO, HO TAK)KE TOMOTAET yTauBaTh BEPHBIEC TEO-
pPUM M HOBEHUIIHE TEXHOJOTHUH, KOTOPBIC YHUUTOXKUIU
OBl TOCTIOZICTBO MEXKJAYHAPOJAHON CTPYKTYpPHI KOpropa-
THUBHOU BJIACTH, CUYUTAIONICH, UTO Y OOIIECTBA YK€ €CTh
BCE TEXHOJIOTHH, B KOTOPBIX OHO «HYXAACTCS».

OnuTa eme «AepKUT» MHUpP, TOPMO3S €ro Ha OJHOM
MECTE€ CBOMMH apXaWYHBIMHM TEXHOJOTHSAMHM, IKCILTya-
TUPYS MUHEpaJIbHbIE, HHIYCTPUAIbHBIE U OAHKOBCKHUE
cdepsl, npuHaanexamue ed. OJQHAKO 3TH TUCKH MOTYT
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OBITH pa3zkaTbl, © MHpP OCBOOOAMTCA. Y MeHs OBIIO
O4eHb HEOOJbIIOE pa3HOrjacue ¢ KBaHTOBOI Teopuei
aTOMHOM SHEPIUH, s CUUTAN, YTO €€ HAJ0 PACLIUPHUTH,
BKJIIOYMB TEOPHUIO 3puUpa, MOCKOIbKY OHA JIOJKHA OBITH
JOruYecKu paccMoTrpeHa. OJHAaKO S HE COTJIaIarCh ¢
CYIIIECTBYIOIIEH pa3paboTKON 3TOM TeopruH, OTpaHUYCH-
HOCTBIO W HEMpPaBWIbHBIM Hcmodb3oBaHueM PKM.
S cunTaro, YTO OHU TalHO YK€ NPUMEHUIN €€ K TEOPUU
3¢hupa ¥ XOPOWIO CKPBUIM 3TO NMPUMEHEHHE U YTO 3Ta
KHUTa HeoOXoJauMa JJisi Haualla BOCCTAHOBJICHUS TOU
CKPBITOM MpaBjbl, AN UCIOJIb30BAHUS €€ 00IeCTBEH-
HOCThI0. B TO Bpems kak [limaHk ckasan, 4To €ro KBaHTO-
Basi TEOpUSI OTHOCUJIACh K «CHUCTEME», OH HE CKazal —
«CUCTEME peNsITUBHCTAa DWUHIITEHHA», CTABIIEr0 MOMY-
JSpHBIM mocie Teopun IlmaHka, eTMHCTBEHHOW CUCTE-
MbI, Ha KOTOPYIO MOXHO ObLIO cchlnaThes. Haumnas c
pauHoOHAbHO PACIIMPEHHOW KBAHTOBOM MEXaHHYECKOU
TeopHuH, He UCKIouaBme rpup, mos merka «PKM»
pasyinyaeT peasTUBUCTCKUX MHTEPIPETATOPOB KBAHTO-
BOW MEXAaHHMKH U TO, YTO MOXKHO Ha3BaTh «MHTErpupo-
BaHHbIe Mexanuku PeanpHoctn» («MPMy). ATomHas
BOJIOPOJHAsl peaKlus BIEpPBbIE MPUBJIIEKIA MOE€ BHUMA-
Hue B 1964 romy, korja g u3ydan NPOU3BOJICTBEHHBIE
npouecchl B ['ocygapctBeHHOM yHUBepcutTere Cama Xo-
ycToHa, B XaHTcBHIUIE mTaTa Texac. DTo ObUT TOX MOCIe
BBOJHOTO Kypca B ¢pu3ndeckoM kosuiemxe. [emnas 0630p
Pa3IUYHBIX CBAPOYHBIX MPOLIECCOB B yueOHUKE, 5 OCTa-
HOBUJICS Ha 0oJiee CTapoOM IMpoIecce, HaA3BAHHOM «aTOM-
Has BOJOpOJHas cBapka». K ToMy BpeMeHU TEXHOIOTHUIO
y)K€ CUMTAlU «ycTapeBuieil»y. MHe mpoiecc mokasaics
LEHHBIM HE TOJBKO IIOTOMY, YTO OH IPOU3BOJUT TaKue
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BBICOKHE TeMIepaTtypbl — 10 5000 °C, Gonee uem qocta-
TOYHBIC JUIS TJIaBKU BoJb(hpaMa ¢ Temneparypoi Iias-
neHust — 3410 °C — camas BbICOKas TeMIlepaTypa, npo-
U3BOAMMAs YEJIOBEKOM, — HO TakKe€ U IOTOMY, YTO 3TO
«CaMOdKpaHUPOBAHHUE» MOXKET HCIOJIb30BATHCSA IS
CBAapKHU Pa3HBIX METAIJIOB (d4acTto 6e3 ¢urroca) u mpom3s-
BOJUTh KOHLIEHTPUPOBAHHOE MJaMs ¢ HeOOJbIIOH jae-
dbopmarueii u3-3a TEIJIOBOIO HArpeBa MpH CBapKe TOH-
KOro MeTajuia. B TEXHOJIOTUU «HOpMalbHBII ABYXaTOM-
HBII Bogopon H, 3apskaeTcs depe3 3IEKTPUUECKYIO
JIyTy, paclIEeILISIONYI0 €r0 B «aTOMHBIN» Bojgopod, H;.
OTOT aTOMHBIA BOJOPOJ MOBTOPHO OOBEIMHSETCS HA
(cmassHHOM) MeTaJUIM4YeCKOW MOBEPXHOCTH, MPOU3BOAS
OYEHb BBICOKYIO TemIepaTypy. XOTsS 3Ta TE€XHOJIOTHS
MHTEpEecOoBaja MEHs B TCUCHUE MHOTHX JIET, sl HUKOTa
HE BHUEN, YTOOBl aTOMHBIM BOJOPOJIOM CBAapUBaIH YTO-
TO 175 npoaaku. OueBUIHOE OMpPaBAAHUE MPOMBIILICH-
HOCTH, HE MCHOJIB3yIoneH 23 (PEKTUBHYIO TEXHOJIOTHIO,
COCTOSJIO B TOM, YTO OHA ObLIa 3aMEHEHA Ha Iy4lIHe»
TexHosoruu, takue kak «Heliarc» (BUI', «Bonsdpam
Wneprtusiii ['a3») u ceapka MUI'. Ot TexHonoruu pen-
KO YIIOMHMHAIOT «IUIa3MEHHYIO TyTrOBYIO CBApKY», TaKkKe
MOYTH MCUE3HYBIIYIO C phIHKA. Tak Kak mia3MeHHas may-
roBas cBapka — IPOCTO pacLIMPEHNUE AaTOMHOT'O BOJIOPO-
na u npoieccoB BUI', ¢ ucnois3oBaHuEM CHEIUATBHO
MOJAEPHU3UPOBAHHON MasIbHOMN JIaMIIbl, TANHCTBEHHBIE
NpPUYUHBI HECOMHEHHO Te ke camble. Hu oaHa u3 3Tux
JIBYX TEXHOJIOTUH HE MCIOJIb3YET MHOTO «PACXOJHBIX Ma-
TepHuasoBy (CBapouHble (IIOCHI, MPYTHI, Ta3bl U T.1.)H

Sl mepeBapuBai 3TO B CBOEM yMe B TEUEHHUE HECKOIb-
kux jet 1o 1976 roga, Korjga CUIbHO 3aMHTEPECOBAJICS
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MPOLECCOM BO3MOXXHOI'O MCHOJB30BAHUS CBAPOYHOMU
HEep KaBeIoIIeil CTalu U YMEHbIIAOMINXCSI U COCAUHSAIO-
LIMXCS TUIATHHOBBIX METAJUIMYECKUX COCTABOB, MOTOMY
YTO BOJOPOJ YMEHBIIAET TAKUE COCTABBl (KOTOPHIE TaK-
e JIOJKHBI OBITH OTPakJ€HBI OT KUCIOPO/a) B UX Me-
TaJIUYE€CKOM COCTOSIHUU. ATOMHBIN BOJOPOJHBIN MpO-
LIECC I10JIaraeTcs He Ha CropaHue BOAOPOJa C KUCIOPO-
JIOM B BO3/IyX€, a Ha «aTOMHYI0» dHEPTHUI0, BHICBOOOXK-
Ja€My10, KOrJa aTOMHBIM BOJOPOJ TOBTOPHO COEIUHS-
eTcsl, YTOObI CO3/1aTh «HOPMAJbHBII» ABYXaTOMHBII BO-
nopoA. Y MeHs Bce eme OblI0 HECKOJIBKO BOIPOCOB, OC-
TaBmIKXCcs 0€3 OTBETa, TaK KaK pa3jiUyHble JAHHBIE I10
CBapKe, HaXOASIIMECS B MOEM PaCIOPSKEHUH, HE yIIO-
MHUHalIH HeKoTopbie aetanu. Ecim Hukoma Tecnma Obun
pas, TO IIpaB U s B TOM, YTO Ta aTOMHAs HEPrus mpo-
HUKaeT yepe3 3(Up C OCHOBHBIMH COJTHEYHBIMH Jy4da-
Mu. [lockonbKy s HE 3HaJ, I7Ie MOXHO OBLIO KYIHUTh
aTOMHYIO BOJAOPOAHYIO MasyibHYI0 naMmiy B 1985 rony, s
pemmi caenaTh ee caM, HO Most mHopmanus Obuta He-
JOCTaTOYHOW 17 HajJexamed KoHCTpyKuuu. [lasib-
HYIO JIaMIIy S clieJlajl, HO BBEJ BOJOPOJ B AYTY KOHLEH-
TPUYECKH BOKPYT 000MX 3JEKTPOJOB, BMECTO TOTO YTO-
OBl IPOBECTH Yepe3 Ayry MO NPSAMBIM YIiioM. S Takxe
UCIIOJIb30BaJl HEMPaBUJIbHBIN BUA TpaHcpopmaTopa ny-
I', IO3TOMY JaHHOE YCTPONCTBO HE paboTaslo Tak, Kak
Hy>)XHO. HecmoTps Ha pazouapoBaHue, s 3HaJ, 4TO Ma-
sITbHAS JTaMIia paboTaiia Obl JTydIie, eclid ObI sl UCIIPaBUI
HeJ0pabOTKH, TTOITOMY S COXPAaHMII JJAMITYy B CBOEM ca-
pae 1o moaydeHus 0oabmieli HHPOpPMAIUU U OOJBIIETO
KOJIMYeCcTBa CBOOOAHOTO BpeMeHu. S Bo3Oyaun iar000-
NBITCTBO INMPOMBIIIJIEHHBIX MIMHOHOB, KOrJa 3aKa3al
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0OJNBIIYI0 MapTHIO BOAOPOJAA Y MECTHBIX CBapIIMKOB, U
3TO, BEPOSITHO, CIOCOOCTBOBAJIO BHE3aHOMY YyCKOpe-
HHIO cyJeOHOro mpecieaoBaHus, noaaepxxannoro L[PY,
KOTOpO€ MHE NMPHUILIOCH BHIACpPXKUBATh ¢ 1974 mo 1992
rog (18 mer). OHHU, OUEBUIHO, pEANOTAraid, 4To s UC-
CJel0Baj TEXHOJOTHIO Al €€ IHEPreTUIECKOro MOTEH-
nuajia, a He TOJIbKO JUIsl CBAPKH, U OHHM ObUIM mpaBel. Most
nasjabHas JaMIa I0Ka3aHa HIXeE:

B «70-x romax s mpuoOpen cTapblidi aHTIHHCKUIN
y4eOHUK 10 HEOPTaHWYECKOW XMMHH*, KYNJIEHHBIH B
HaydHOU mabopatopun Jloc-Amamoca 3a 25 101apoB H
copepxamuid depHo-Oenyro ¢dortorpaduro 1930 roma
ATOMHO-BOJOPOJHOM CBApOYHOM JIaMIIbl, HAPAAY C €€

* I.P. Ilapmunemon. Y4eOHUK HeopraHmdeckoil xumun (1953 r.)
Maxkwmumias u Kop., Jlounos.
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HEKOTOPBIMU MCXOJHBIMU AaHHBIMU. [lasnbHas namma,
3aneyvatyieHHas Ha QoTorpaduu, oTauyanach oT ciue-
JJAaHHOW MHOW. B cBoey namme s ucnoib30Ball TpaHC-
dbopmaTop Ayru BHICOKOTO HANPSIKEHUS] U HE UMEJ Me-
XaHHU3Ma OJJHOBPEMEHHOTO HAXaTHs 3JIEKTPOJOB AYr'H
JUIsL €€ 3alyCKa, TMOCKOJIbKY BBICOKOE HANPSKEHHUE Clie-
Jajio 3TO HEHYXHbIM. POTO TakXke MMOKa3blBaJO TIas,
NpOXOAAIIUNA Yyepe3 AYry MoJ NpsIMbIM yriioM. B atom
CTapoM y4eOHHUKE 3TO ObLJIO omucaHo Ha cTpanuie 170
(moauepKHYTO MHOI0), cleayromuMm obpasom: «JlaH-
rmiop (1912 1.) 0OHapyX Ui, 9TO BOJOPOJ MPH HU3KOM
JaBJICHUU B KOHTAKTE C BOJIb()PAMOBBIM MPOBOJIOM, Ha-
IPETBIM JJIEKTPUYECKUM TOKOM, YACTUYHO JEJIUTCS Ha
aTOMBD». «ITO MOrJ0IIaeT 00JbIIOE KOJTUYECTBO dHEP-
ruu, npubnusutenbHo 100 KuIIOKaTOpuil Ha TpaMM-
MOJIEKYJ1». « ATOMHBIA CpOPMHUPOBAHHBIA BOJIOPOJ SIB-
JIA€TCS XUMUYECKN OYEHb aKTHUBHBIM. ATOMHBIN BOJO-
poa chopMHUpPOBAH, KOT/A JIEKTPUUYECKas yra MEXIy
BOJIL(PAMOBBIMH JIEKTPOJAMHU TOPUT B BOJOPOJE NPHU
aTMoc(epHBIX JaBieHUuAx». TeKkcT mpopomxaicsa: «AToM-
HBI BOJOPOJ, BBIACICHHBIA U3 AYId MOJIEKYISIPHBIM
BOJIOPOJOM, OPMUPYET OUEHb ropsiyee miams, CIo-
coOHOE pacTIaBUTh BoJdb(pam (Temmeparypa IjaBiie-
Hust — 3410 °C). DTOT OroHb MOJIy4YaeT CBOE TEIJIO U3
COEMHEHNA BOOOPOAHBIX aToMOB B Ho». «Bomopon,
0CBO0OX/1aeMBbIil B XUMUYECKOI peakIuu, 4acTo SBJS-
eTcst 6ojyee peakKTUBHBIM, Y€M BOJOPOIHBIN Ta3zy. «/[les-
TEJIBbHOCTh TAKOTO BO3HUKAIOIIETO (BHOBb CO3/IaHHOTO)
BOJOpOJa B MpoIecce OCBOOOXKIEHUS OT €ro KOMIIO-
HEHTOB MPOUCXOAUT H3-3a BOJAOPOIA, HAXOIALIETOCA B
aTOMHOM COCTOSIHUU.
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ATOMHO-BOI[OpO)IHaSI nasjibHas JaMiia

[Ipu npoBepke 3TUX JaHHBIX B OoJiee MO3AHEM U3/a-
Hun HaydHoii sHunmkionenuun Ban Hocrtpanma* Ha
ctpanune 1311, ObUIO0 HamKMCaHO B COOTBETCTBYIOLIEM
Mecre: «BogopoiHbie MOIEKYIIBI JEIATCS Ha aTOMBI 3H-
JOTepMHUYECKHM TPHU BBICOKUX TeMIleparypax (TermioTa
pacmerieHus: paBHa npuoau3utenpHo 103 kan/rpamm-
MOJIb) B 3JIEKTPUUYECKON Ayre win obmydenuem». «Bomo-
POJHBIE aTOMBI COEIMHSIOTCA Ha METAJNIMYECKOW IO-
BEPXHOCTH, YTOOBI 00€CIEeUUTh TEIIOTY, HEOOXOIUMYIO
JUIsL cBapKm». Sl ynuBuMIICs, HAlsA 3TO B SHUUKIONEIUH
Ban Hoctpanga, HO s Takxke Hamen, 4to B 1910 romy
Kommnanus JI. Ban Hoctpanna uznana kaury ['ennepa u

* Hayunas sanukionenus Barn Hocrpanna, nsaroe mznanue (0T-
penaxktupoBanHoe [lyrmacom M. Koncupaitnom), Komnanus Ban
Hoctpanna Peitaxonpaa (1976 r.).
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Kynnunrema, o3arnaBieHHyo «BpicokoyacToTHas Ka-
Tymka» (KOHCTPYKIHS KaTyIIKu Teclbl s MepeaoBOTO
moburtens. 119 crpanun). Takum 06pazoM BBISICHUIOCH,
YTO €CTh OTYET accouuanuu komnanuu Ban Hoctpanna
¢ Tecnoii.

YTAMBAHUE AKAZEMMEN

MHe mnoka3ajoch CTpaHHBIM Ooljiee TNO31HEE
npennonoxenue, yro 103 kamopum >Heprum pacmnana,
MOTJIONMEHHBIE AYyTO#, OBLIN TOM caMO¥ TEIIOTOH, «He-
00X0AMMOM 1151 CBapKHU», B COOTBETCTBUH C ONMHUCAHHUEM
npouecca. S mosaran 6onee pa3yMHBIM, YTO H30BITOK Te-
TUTOTHI JOJIKEH UCXOIUTh «HM3 APYrOro MeCTay.

bosnee panHuii TeKCcT mokaspiBas 0oJiee SICHYIO KOH-
CTPYKLHIO yCTpoicTBa, a Oonee MO3AHUN TEKCT rOBO-
pun, uro Toasko 103 xan/rpamMm-Mob TpebOBaIOCH IS
pacuienieHus, B ToO BpeMs Kak 0ojiee paHHUN TEKCT IO-
Ka3bIBaJI, 4To ObLIO BeIcBOOOXKAeHO 100000 kan/rpaMm-
Moib 32854 coenuHenus. Jiumb oOpamasck To K 0JHO-
My, TO K JIpyromMy H3/JaHHIO, S CMOT COEAMHUTH JOKY-
MEHTAIHUI0 U O0HAPYXUTh NPOTUBOpPEUHs. DTO O3HaUa-
1o, 4to, ecnu BenuunHa 103 kana/TpaMM-MOJb dHEPTUH
pacmernieHus ObUIa TPaBUILHOM, TO ¢ BhIpaboTkoit 109
KKaJl/TpaMM-MOJIb TIPOIECC TEOPETUYECKH OB CIOCOo-
0eH K MpOM3BOJICTBY dHepruu, B 1058 pa3 mpeBocxos-
meil BXoAHyro JHepruio. bwimo oueBmaHo u3 Oonee
MO3/IHETO TEKCTa, YTO aBTOPHl HAaMEpPEeBAJIHUCH yOEAUTHh
Hac, 4To kKoHeuHbie 100 KKal/rTpaMM-MOIb TEIJIOTHI,
no3Hee moaHAThIe 10 109 KKan/rpaMM-MoOJb, ObLIH TO-
TJIOMIEHBI U3 AYTH, HO KonudecTBO 103 kan/rpaMM-Moib
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TEIJIOTHI PACIIEIICHHUs MM0Ka3alo HeOOBICHUMYIO pas3-
Huny B 108 897 xan/rpamm-monb. Ecnu B3saTh npubiau-
3uTenbHO 22,4 kyOnueckux nutpa, win 22400 kyOuue-
CKHX CAaHTUMETPOB, UJIH KyO, CO CTOPOHOU MpUOIU3U-
tenbHO 28,2 cm, miu 11,28 nroiima, OyneM uMeTh HEMHO-
ro MeHblle, 4yem KyOuueckuii ¢pyrt. Torga momyuaercs,
9TO BO3MOHOCTH PAaIllCNUTh MOYTH KyOWYECKHUH ¢yT
Bojgopoaa B HTII 103 kamopusiMu TENJIOTHl OKAXKETCS
peanpHOM, TaK KaK BOAOPOJ — CaMBbIi JETKHUU 3JIEMEHT.
Tem BpeMeHeM ujes, 4To TOT K€ camblii 00BEM BOJIOPO-
7la, BECOM B OJIMH IpaMM, MOTI TaK WJIM MHA4Y€ HECTH Tell-
1o B 109000 xanopuii, 5KBUBaJIEHTHOE TEITy MpUOIIH-
3UTENBHO 75 JOMTeH XJeba, BecsAIIuX Mo KpailHel mepe
112 ¢pyHTOB, Ka)keTCs CMEXOTBOPHOM. DTOT Xj1ed BECUII
on1 B 50400 pa3 Gosblre, yeM TpaMM BOJOpoJa, U (ak-
TUYECKOE BOJOPOJHOE CoJiepKaHKHe ObIII0 Obl HACTOIBKO
0oJbIIIe, YeM TOT IpaMM Bojioposia. B urore «oduimans-
HBI TEKCT» Ka3alcs HepeadbHbIM. Takum 00pazom,
«JIOIIOJIHUTEIBHOE TEIJIO», KAXKETCs, UCXOAUT U3 HEOIO-
3HAHHOT'0 MCTOYHHKA.

WUnest, 4yTo sHEpruio, NOCTaTOYHYIO JJsi CBapKwu,
MO>KHO H3BJIEYB IyTOi B TEUEHHUE BPEMEHH, TpeOyeMoro
JUIsL TIEpeXoJia Ta3a U3 OTBEPCTUS U Yepe3 Ayry, 3ameda-
tTenbHa. Bpems, TpeOyemoe A mMpoXoXAEHUS 4yepes
nyry 22400 kyOM4ecKUX CaHTUMETPOB, IMpeayCcMaTpH-
BaeT 2 KaJIOpUM HA KyOWYeCKUi caHTUMETpOB. ecsaTh
KyOHYeCKUX CAaHTUMETPOB ra3a JaBajid Obl KaXaylo Ka-
JOPHUIO TEIUIOTHI, cocTaBisiss 1/9 omHOrO Kycka xyeba.
O4eBUAHO, B CEKYHAY TpeOyeTCss MUHUMAIbHOE KOJIHU-
YeCTBO KyOMYECKHX CAaHTHUMETPOB BOJOPOJA, MUCIIOJb-
3yemoro npu ceapke. 109000 kan/rpaMM-MOJb paBHS-
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torcs 432,5 BTE/rpaMmM-Monis — TemuioBasi SHEpTHs,
cojaepikaiascs mpuoaIu3uTenpHo B 75 momtax xmeba (1
¢yHT 8 yHIMIA x1eba, mo 90 xamopuil B Kaxaom u3 16
KyckoB). Takum o0Opa3om, TemnoBas 3HEpPrus, B KOTO-
PYIO OHM XOTENIM 3aCTaBUTh HAC MOBEPUTH, «COXPaHE-
Ha» B 1/28 yHIIMM aTOMHOTO BOJOPOJA, BO BPEMS €ro
pOX0/1a uepe3 Ayry, 4YTO KaxeTcs HeBEepOsITHHIM. Bce
ke TpaHc(opmaTop AOJKEH TPOU3BOJIUTH TOJBHKO IMO-
JOBUHY, YTO OH JI€JIaeT B OOBIYHBIX CBAPOYHBIX MPOIIEC-
cax. Kaxercs 0oyiee BEpOSTHBIM, YTO JIUIIHEE TEILIO
MOTJIO aKKYMYJIHPOBATHCS B MOJIEKYJIAX, a HE B «IIOYTH
0eCMOKPOBHBIX» ATOMHBIX BOJOPOAHBIX aToMmax. UYrto
BCETJIa CIIy4aJoch ¢ MajieHbKUM aTomoM bopa! OH cTa-
HOBMJICS Bce OomblIe U OOJbLIE. ..

Ecnu cpaBHuBaTh NepBble U3AaHUS HAYYHOM DHLUK-
nonenun Hoprona (1921 —1950 rr., nepBblii-1ecToi
BBINTYCKH) ¢ Gosiee mo3auum (1976 r.), cTaHeT OYeBUI-
HbIM, YTO HayKa OblJa HAMHOTO MpOIIe BO BpEMEHa,
IpeAleCTBYIONIME NMPUHATHIO 3aKOHA O HALlMOHAJIBHOMN
6e3onacHocTu. boiiee mo3nHee u3gaHue OTpa)xaer Mo-
JO3pUTEIbHbIE MONBITKU CKPBITh OMpPEAEICHHOE Hay4-
HOE€ 3HaHue, CIAEJlaHHbIE B COOTBETCTBUHU C 3aKOHAMH O
HallMOHAJIBHON 0€30MacHOCTU U OOJBLIUM pacupocTpa-
HenueM PKM. D10 3HaHHWe MOJHOCTHIO OBIIO OOHApY-
xKeHo B 1912 romy JlanrMiopom, u s ¢ TPyJOM BEPIO, UYTO
JlaurMmiop He 3HAN Ui HE mojo3peBan mpasay. Kpome
HECOOTBETCTBUIM MEXIy PaHHUMH U3JAHUSIMH OTHOCH-
TEIbHO CONMOCTAaBUMBIX PE3YyJbTAaTOB CrOpaHus OEH3MHA
U MOJIEKYJISIPHOTO BOJOpOJIa U pe3ysbTata aTOMHOTO BO-
JIOPOJHOrO Ipoliecca U 60see MO3IHUM BBIITYCKOM, ObLI
0TKa3, HACKOJbKO S MOHSI, AaTh CIPABOYHYIO0 UHPOP-

187



Bunbam JAMH

Mamuio (160 M0y Apyryro HH(pOpMaIIo S MOT Hal-
TH) TO HEKOTOPBHIM BaXHBIM (akTam, KacaroIIHMCs
aTOMHOTO BoJioposia. bonee Toro, mpucyTCTBOBAIH JTaXKe
OUYEBHUJAHBIE MCKAXEHUS (PAKTUUECKUX CPABHUTEIBHBIX
pE3yJIbTaTOB CXKUTaHMsS OCH3MHA U BOAOPOAA HMOCPEACT-
BOM «JIBOWCTBEHHOCTH MBIIIJICHUS» C «IPHU3HAKaMU 00-
Mana» OpBemniaiiHa, 0 KOTOPBIX 51 ToBopui B «Kocmuye-
CKUX TpHUIIeNblax». XOTid 3TOT «mpomax» co 103
KaJI/TpaMM-MOJTb, KaXkeTcs, ObUT cnenad, HopToH, ode-
BHUJIHO, OBIT BBIHYXJEH MOJIOXKUTHCS HAa HEKOTOPBIX
«yUYEHBIX», MPEICTABIAIOMNX KapTeln MO A00BIYe TOI-
JUBa U Apyrue KOH(IHUKTYIOUHE CTOPOHBI, B TO BpEeMs
KaK MpexXHee U3AaHue, XOTsA U HeTOYHOe, ObLIO, BEepOsT-
HO, OTHOCHUTEIHHO CBOOOHO OT TaKMX BIUsSHUI. Hampu-
Mmep, Ha cTpanuie 1311 Gonee mo3aHETO M3aHUS YHEP-
T'Us OT CrOpaHus BoJiopoia Obia onpenenena B 29000

kanmopuit Ha rpamMM (52200 BTE/dynT). B npenpinymem
BBITTyCKE 9TO 3HaueHue Obl1o paBHo 62100 BTE/dyHT,
CO CpaBHHUTEIbHBIM 3HA4YeHHEM s OeH3mHa («Hed-
t™») — 19800 BTE/bynT, yBenumuenueim no 20825
BTE/byHT B cnemyroneM W3IaHUM SHITUKIONEIUHA. DTH
YyCia NPUMEPHO COOTBETCTBOBAIM B JHIMKIIONEIUN
s H-renTaHa («0ensuHa») — 19314 BTE/byHT, nus
Bojiopona — 51571,4 BTE/dynTt. bonee ninm meHee coB-
nmajaroT 3HaueHus Ha crpanuie 1137 gns H-rentaHa —
10737,2 xam/rpaMmm ®u s Bojopoma — 28669,6
Kan/rpamM. M Bce e HUTAE, HU B MTO3/IHEM, HU B paH-
HEM TEeKCTe, He ObUIO YTBEPAUTENHHO 3asIBICHO, YTO BO-
JI0poA B mpouecce «He motpedssuics». VcnpasiaeHHoe
gucio (52200 BTE/¢dyHT) moka3siBaeT, 4To MpH CpaB-
HEHUU PEe3yJbTATOB CXKUTAHUS «HOPMaJIbHOTO BOAOPO-
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na» (Bxomsmiero B coctaB H,0) u OeH3uHa (BXOAAIIETo B
coctaB CO,) BoOpOJ 1aeT MpUMEPHO B 2,7 pa3a GoJibiiie
sHeprum, yeM OEH3WH, Ha eIWHHIYy Beca. Torma Mbl
CpaBHUM OEH3UH M aTOMHBIN BOJOPOA. XOTSI OHU MOTYT
obiTh cpaBHeHBl BTE Ha BTE u dynT Ha QyHT, mokasbi-
Bas (heHOMEHAJIbHBIA Pe3yJlbTaT aTOMHOTO BOJOPOJA,
peasibHasg Mepa aTOMHOT'0 BOAOPOIHOIO Mpoliecca Haxo-
JIUTCS TOJBKO MPU CPABHEHHH «BXOJHON IHEPTHH» —
103 kan/TpaMM-MOJIb C TIOJIy4eHHOU dHeprueit. «Bxon-
Has SHeprus» Oblna Obl «CAMHUIICH» IS mpoliecca, Mmo-
TOMY YTO TPOIECC «HE MOTPeOIseT» BOAOPO, a TOIBKO
BO3BpAIlaeT €ro B CBA3AHHOE ABYXaTOMHOE COCTOSIHHE,
kak H,. Ilpu BeIUeTe SHEprum pacmieruieHus U3 oomei
MOJYy4YEHHOW PHEPrUU MOJydaeM YUCTYIO MOJYyUEHHYIO
sHepruro: 109000 xan/rpamm-Moib (OOIIHMI BBIXOJ TEI-
na) munyc 103 xan/rpamMmMm-MoJib (3HEpPrus pacuienie-
HUS — «enuHuna») paBao 108897 kam/rpamMmM-moib
(4UCTBII BBIXOJ YHEPTHH — «CBEPXbEIUHUIIA», TIOTOMY
YTO: BO-IEPBHIX, BOAOPOJ HE MMEET TaK MHOTO TEIIO-
BOI DHEPTHUH U, BO-BTOPBIX, «HE MOTPEOIAICTY).

OT1OoT pe3ynbTar Teoperudecku B 1058 pa3 npeBocxo-
JTUT BXOAHYIO >Hepruio. [lo MoeMy MHEHHIO, BOJOPO]
ﬂeﬁCTBHTCHBHO HE «TOIIJIMBO» B 3TOM IIPOLECCCE, a CKO-
pee «cpena», UCHoyIb3yeMasi I U3BJICUEeHHS U3 dpupa
KOCMHYECKON PHEPTUH (IHEPTUU OCHOBHBIX COJTHEUYHBIX
nydeii) u mpeoOpa3oBaHue ee B HHPpakpacHoe (Tero-
BOE) M3JyYCHHE. DHEpPruro, TpeOyemyro JUisl 3aKadyKu
JIBYXaTOMHOTO BOJOpOAa B COOPHBIN pe3epByap mepen
€ro nepepaboTKOM M BBICTPEIOM Ha3aJl 4epes3 YTy OIsATh
B PEAKIIMOHHYIO KaMepy, B 3TOM pacyeTe HE YUUTHIBAIOT,
KaK OTHOCHTEJIbHO HE3HAYUTEIbHYI0, TaK KaK dHEPrus
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pacuienieHus] MEHBIIE OJHOW THICSIYHOHN JTOTH 00IIero
BbIXOJa SHEepruu. M, BeposATHO, €CTh TOT UM UHOM CIO-
co0 mpoBecTH mporecc 6e3 3Toi ocoboit 3akauku. Ma-
HUIYJISATOPBI HHQOpMaLMEH, KaXeTcs, CleTIald BCe, YTO
MOTJIY, YTOOBI HAINPSIMYIO0 CPaBHUTH aTOMHBIH BOJOPOJ
u OEH3MH, HO s MPEOJ0JIe]] MHOTOIIArOBbI MaTeMaTHu-
YeCKUU, PU3NYECKUN, XUMUICCKHI B OOIINi TpoIiecc,
9TOOBI J0OpaThCs 10 NMpaBlbl. ATOMHBII BOAOPOJ MpPO-
m3Boaut Oonee 109 xxan/rpamm-moins (109000
KKaji/kunorpamm). Berature 103 kxan/rpamMm-Molib 9H-
JOTEPMHUYECKON HHEPTrUU PACIIEIUICHUS, U OCTAIOTCS
gucteie 108897 kkan/kunorpamm. Kumorpamm paBHs-
ercsa 2,205 dbynra, u pyHT paBHsercs 453,51 rpamma.
JlenuTe 4UCThIE Kaj/KUJIOTpaMM Ha QyHT/KUIOTpaMM,
9TOOBI MOJYYUTh KaJI/QyHT, 3aT€M YMHOXKbTE€ ITO Ha
Bpems °F/°C (1,8), Bel momyuute °F/dynT. 3aTem pasne-
nute Ha rpaMMbl/pyHT, mosryante 196015 BTE/pynTOB.
O61eit sneprun — 196200 BTE/pynTt. Ilo cpaBHeHuto
c 19314 BTE/byHT mu1st H-rentaHa y aTOMHOTO BOJIOPO-
na suepruu B 10,5 pasza 6onbuie Ha GyHT (M3 H; B ramion
H,). Ectp Gonee nmpocToii MaTeMaTHYECKUA pacyeT, HO
3TOT 0oJiee SICHO MOKa3bIBAET, UTO 5 caenai. Ecmu ato
IpaBJa, YTO KOJIMYECTBO BXOAHOM SHEPTHH JUIsI aTOMHO-
ro BOJIOpOJa Ha BbIXoJe BhIpacTaeT B 1058 pa3, To BO3-
HUKAaeT BOIIPOC O TOM, BEPHBHI JI O(HUIHabHBIE TaHHBIE
no 6eH3uHy. Bo3M0XHO, OHM HENPaBUIIbHBI, YTO 00BsIC-
HUIO Obl, Kak HeTsAHas kKomnanus «lllemwn» B pane Tec-
TOB 3¢ PexTuBHOCTH B 50-€ TOABI CMOTa PEO0IETh
COTHU MWJIb C TAIJIOHOM O€H3MHa B aBTOMOOMIE ¢ 0000
CICJIaHHBIM KapOIOpPaToOpOM.

HeuntepecHslil aTOMHBIN IpoLECC CBAapKU BOJIOPO-
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JIOM «IepecTan UCMOJb30BaThCs». C ATONW TEXHOIOTUEN
JOMaIIHie MOTPeOnTeIn HUYEeTo He TUIaTWIM OBl 3a TOTI-
JIMBO, MMOTOMY YTO OHU MOTJIM ObI MPOU3BOJUTH MaJICHb-
KO€ KOJINYECTBO BOJOPOJA B MOJBaJE B I1I000€ BpeMs U
MOTJIH OBl HCIIOJIB30BAaTh €r0 MHOTO pa3, 10 OECKOHEUYHO-
ctu. OHM Morym Obl 000OTrpeBaTh CBOM O(MUCHI, BOAUTH
CBOM aBTOMOOWJIM U HUCIIOJb30BaTh ATy TEXHOJOTUIO B
«OTEYECTBEHHOW MpOMBINIIEHHOCTH». Ha MoTopHOM
Kpeiicepe B OK€aHe HHMKOT/a HE MPUIIIOCH Obl BOJIHO-
BaThCS O TOM, I'JIE B3ATh «CIIEAYIOMINI TaJIJIOH» TOILIMBA
WM CKOJIBKO OH OYZET «CTOUTH», IOTOMY YTO, KaK CBET,
TEIJI0O aTOMHOTO BOJIOPOJA SBISIETCS «OECIUIaTHBIMY.
Tonbko, B OTIMYME OT CBETA, BBl MOTJU Obl IPOU3BECTHU
TETJIa CTOJIBKO, CKOJIBKO 3aXOTUTE, B JII00OE BpeMsl THS U
HOYH, JETOM U 3UMOH, B JOXIb U COJHEUYHYIO MOTOY.
depmep Oosbllie He 3aBUCET ObI OT HEPTAHBIX KapTee
U Mor Obl paboTaTh Ha CBOMX MalllMHAaX U 000OrpeBaTh
CBOM IPOM3BOJICTBEHHBIE OMEIIEeHUs «OecruiaTHO». OH
MOT' CKa3aTh MOCTaBIIMKAaM TOIUIMBA U OaHKaM, 4TOOBI
oHU oOupanu camux ceOs. Jlronu Ha manekoil ceBepHOM
Ausicke Mo Obl 000TpeBaTh 0OJBINOE MPOCTPAHCTBO
6e3 orpomuoro pacxopaa. «IIpoMBINIIEHHOCTH ceBepay
cHOBa ObI mporBeTana. HanucTel, ynpasnsomue Hacese-
HUeM, OyayT HeHaBuneTh MeHs. OueBHIHON NMPUUNHON
TOro, 4to Takue kopnopamnuu, kak APKO, Tak Tsxeno
HA4YMHAJIN IPOU3BOJICTBO 000PYIOBaHUS, HCIIONIB3YIOIIE-
r'0 COJIHEUHYIO DHEPruio, B Hadase 70-X rojgos, ObLIO TO,
YTO OHM MOTJIM B KOHEYHOM CUETe YIPaBJIATh CTOUMO-
cThi0 (OecTIaTHOW) COJMHEYHOW HDHEPTHUH, CJenaTh ce
«KOHKYPEHTOCIIOCOOHO» ¢ OCH3MHOM H JAPYTHM HCKO-
naeMbIM TOIIMBOM. ECTh MHOTO crtoco60B, HUCIOJIb3Ye-
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MBIX B COBPEMEHHBIX TEKCTaX, YTOOBI CITyTaTh (PaKThI, HO
caMblii (O PEKTHUBHBIH — OKOHYATEJIHbHOE BHIYCPKHBA-
Hue. Takue QakTbl, BO3MOXKHO, ObLJIM CKPBITHI HE BCIIEI-
CTBHE «HECYACTHOTO CIy4asn» WM MPOCTON «OIJIOUIHO-
CTH», TOCKOJbKY OHU (eHOMEHaNbHbI. TONBKO HMes
BITOJIHE OTIPEJEJICHHBIH MOTUB, C TPYJIOM IPEOa0IeBas
U3BWJIMCTHI MAaTEMaTHYECKHI MPOLECC U MyTasi eIUHU-
bl U IpyTHE KOIPOHUIUESHTHI, MOXHO OBLIO yTaWTh OT-
KpbITOE Uit n30paHHbIX. OJHAKO CIIPOCUTE MEHS: TMoYe-
My s He yauBieH? ['oBopsi KOHCEpBAaTUBHO, 3G (PeKTHB-
HOCTh aTOMHOT'0 BOJOPOJHOIO Mpolecca OTHOCHTCS K
3¢ peKTUBHOCTH MCTIOIB30BaHUS H-TenTana, kak 10,5 k 1.
Bbl Obl mepexxuBaiy, €ciy rajjioHa TOIUIMBA XBaTajlo Obl
Ha 315 mune? A eciim nmpubnusutensHo Ha 550000 mMus?
Bce 3aBHCHUT OT TOro, CKOJIBKO pa3 Bbl MOBTOPUTE 3TOT
UK. Yucna s H-renTaHa sBISI0TCS Ype3BblYaiiHO 3a-
NyTaHHBIMH, Y€r0 MOXHO OBUIO OXHJaTh, TaK KaK €ro
CPaBHHUBAIOT TOJILKO BPa3BEC, MPU 3TOM BOAOPOIHOE CTO-
paHHUe OTHOCUTCA K H-TenTaHy, kKak 2,7 k 1. Otor oOman
JOCTUTHYT UTPOM C OTIMYAIONUMCS KOJTUYECTBOM TeIlia
U eIIMHHIIAMU Beca, JAaBJICHUS U 00beMa U pa3inyueM
MEXIy CTOrpagyCcHbIM DapeHreiToM W aHTJIMHCKUMU
cuctremamu eauHul. Bemnumna «109000 xan/rpamm-
MOJIBY ISl aTOMHOTO BOJIOpoJa ObuTa ormymieHa B Oojee
MO3JHUX TEKCTaX, XOTS €€ MOKHO dKCTPANoJupOBaTh U3
HEKOTOPBIX KOMIUIEKCHBIX JaHHBIX, UMEIOLINXCS B JIPY-
rHX 00JIaCTIX, KOTOPbIE Aaxe JI0003HATEIbHbBIN YEeI0BEK,
KaK OKHJAIOT, He OyzeT cMoTpeTh. B HOBOM TekcTe oTa
BEJIMYMHA MOJHOCTHIO OTCYTCTBOBAJIA TaK )K€, KaK U APY-
T'ie «HOBBIE» TaHHBIE, JIOCTYIHbIE IS MEHS, IO IPSIMOMY
CPaBHEHHIO BBIXOJIOB YHEPTHH IPH CTOpaHUU HepTH U
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Bosiopoza. IlomyueHnue sHepruu NpHu cropaHuu HedTH,
3HAQYMUTENIbHO MEHbIIIE, YEM B aTOMHO-BOJIOPOJITHOM IMPO-
necce. 9To, KOHEYHO, COBMECTHUMO C JaBHEW MPABUTEIb-
CTBeHHOU TaliHOU ¢ 1943 roma OTHOCUTENHHO OTPOMHOMN
Macchel nHpopmanuu o Hukone Tecne. Ckpoiite To, 4TO
Moxere. JIrure, UTHOpUPYHTE U MyTalTE OCTANBHBIX. JTO
UX METOAbl. S| HUKOrja He BUJEN IPSAMOr0 CPaBHEHMUS
M00BIM U3 THICAY JOKTOPOB XUMUH MU (U3UKH, KOTO-
pble JOJDKHBI OBUTH y3HATh 9TH JIaHHBIE BO BpEMs IIPOBe-
J€HHUSI CBOMX MOBEPXHOCTHBIX HcclienoBaHUU. YTOOBI
CAeJIaTh 3TH YHUCJa €LIE CMEXOTBOPHEE, MCIOJIb30BAIH
BTE («bputanckue temnoBbie equHUALB). OXKHIAIOCh,
4TO Bec OyJeT MmoKa3aH B KHJIOTPAaMMax METPHYECKOU
CUCTEMBbl BMECTO QHTJIMHCKUX «(YHTOB». DTHU MaxuHa-
U OOBSCHSIOTCS BIIOJHE 00OCHOBAHHBIM IIPEATIOIIONKE-
HUEM, YTO BCEMH YUCHBIMU, 3HAIOIIMMH 3T TEXHOJIOTHUH,
YIPABJISIOT, U OHU IIPU 3TOM MOJIYAT; a HEyIpaBJIsieMble
Oy/lyT CUMTaTbCs «IIapjaTaHAMU», €CIU MOMBITAIOTCS
9TO-TO CKa3zarb. OnsaTh 0OBIUHEIN ciyyait: «Tot, KTo 3Ha-
€T, MOJIYUT, a TOT, KTO TOBOPUT, KaK Mperoaraercs, He
y3HaeT».

Jpyras riynas yJaoBKa UCHOJb3YETCs IIPU CPAaBHEHUU
«CUCTEM BECa» COIIACHO JIOKHOMY IIPEAIIOJIOKEHHIO, YTO
HOTPEOUTENH BOJIOPO/IA MOJIb3YETCs TOJIBKO CHCTEMaMH, B
KOTOPBIX OHH «COTIOCTABIISIIOT» BEC BOAOPOJAa U OeH3UHA,
TaKMMH, KaK TPOMO3/IKHE KPHOT€HHbIE OYyTHUIKM UM eM-
KOCTH JUIsl XpaHEHMsI TUAPUAA U T.J., KOI/la IPOCTHIE AaH-
HBIE SICHO NOKa3bIBAIOT, YTO OJHA TPETh Beca BOAOPOAA
ObuTa OB HEOOXO0IMMA JIJISI COTIOCTABUMOTO TIPOIecca ro-
penus. Bedkuii pa3, Korna BCIOMUHAIUCH CUCTEMBI THI-
puAa, OYEBUIHO, 3aMATYUBAJIACH KUJIKAsl CUCTEMA THIPH-
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na, pazpaborannas gokropom Iepanpaom addnanae-
pom u3 Kanndopuuu, 3a npoaBrxKeHne KOTOPOH OH U €T0
napTHepsl ockopOuTenbHo npecienoBanuch CEK (SEC),
Kak paHee ObUIO cka3zaHO B «KocMHYeCKHX MpHIIETbLaxy.
Bce xe atoMmHBI BOgOpoAHBINA mporecc Obul Ob1 Oosee
4YeM aJIeKBaTHBIM, Jake (PaHTACTUYECKUM, TOJIBKO C (yH-
TOM BOJIOPOJIa, U MOKHO OBLIO BE3TU JOTIOJIHUTEIBHO 25
¢byHTOB XuaKOTO Bomopoaa gokropa llladdmanaepa B Oa-
raxxuuke. Hwuke mnpuBeneHo mpsMoe CcpaBHEHUE
BTE/dpynT cropanus 6eH3MHA I MOJIEKYJIIPHOTO BOJIOPO-
Jla 1 aTOMHOT'0 BOJOPOJHOTO MPOLiecca COOTBETCTBEHHO:
cropanue 6ensuna (H-rentana) — 19314 BTE/¢pyHnT, cro-
panue Bogopona (H, + O) — 52200 BTE/¢ynT, atomHOTrO
Bogopona (H, = 2H), — 196200 BTE/pynT. 3amersTe,
YTO aTOMHBIM BOJIOPOJIHBIN MPOIIECC HE «IOTPeOIsIeT» BO-
JIOPOJI, U JaXKe eClIi Obl OH TOTPEOIISIICS, TIPOTIOPITUS Me-
YTy aTOMHBIM BOJIOPOJIOM M OCH3MHOM ObLTa ObI BCE paB-
HO — 10,5 k 1. YdruTe Takxe, 4To BCE JIyUIIHE CITIOCOOBI
npoexartb 0oJiee cTa MUJIb C OJHUM TaJUIOHOM (JIakKe COTHHU
MUJIb C TAJZIOHOM) OCH3MHA B aBTOMOOMIIE, UCTIOIB3YIOT
BbIMIApMBaHUE OCH3MHA U CMEIIMBAHUE €TO C BO3AYXOM J10
CrOpaHHus, YTO MPOLIE CAENaTh C BOJAOPOIOM, IOTOMY UTO
OH HaXOJUTCS B ra3000pa3HOM COCTOSIHUU MPU HOPMaJib-
HBIX TEMIIepaTypax u AaBieHusX. Takke cauraercs, 4yTo H-
renTaH, «0oJiee YUCTHII» OEH3WH, OBUT HEJOCTYIICH B TeUe-
HUE MHOTHX JIeT, U OOJBIIMHCTBO «OEH3MHa» — CMECH,
paz0aBiieHHas BOAHBIMU U JIPYTUMHU J10OaBKaMu, cCoaep-
*Kamiast Tonbko npuonusutensHo 50% H-rentana. Ecim Obt
¢byHT OeH3uHa Mor Obl 00ecTeuuTh MepeABIKEHUE aBTO-
mobmis Ha 30 Mmib, moTpebineHue Obu10 OBl 666,60
BTE/Muns. B Tom ke camom macmitabe (yHT aTOMHOTO
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Bogiopoaa fan 0bl 315 muns. Toraa BeI MO OBl TOBTO-
pUTH 3TO MHOTO pa3. DyHT Bogopoaa Mor Obl, OUYEBUIHO,
yIIOBJIETBOPUTH BCE BaIlIM MOTPEOHOCTU B SHEPTHM HA MPO-
TSKEHUH BCEH Ballel HU3HU, U BBl MOIJIN OBl IPOU3BECTH
npyrue 100 ¢GyHTOB ero SJIeKTPOIUTHYECKH, TPSIMO B CBO-
€M I10/iBaJieé M3 BOJOMPOBOJHOM BoAbl. DTO OecriaTHas
9Heprus win HeT? XOTs JaHHbIE 3TOTO «CEKPETHOT0» BO-
JOPOAHOTO Mpoliecca «HE BUJHBI HEBOOPYKEHHBIM TIJia-
30M», HY’)KHO OocTeperarbcs Ae3uH(opmanuu, Tak xe, Kak
YacThIX OMMOOK, CO3AaHHBIX «YYEHBIMH», OOMaHyTBIMU
PKM. Hampuwmep, B 5-M Boimycke HayuHoil sHIIHKIIOMIE-
nuu Hoptona 1976 roma, na 1311-it cTpanuie, npuBeaeHo
OOJBUIMHCTBO COOTBETCTBYIOIIUX JaHHBIX O BOJOPOJE.
Bennunna «109000 kan/rpaMM-MOJb» JJISE BOCCOEAMHEH-
HOTO BOJIOPOJIa, IPUBECHHAs B IEPBbIX U3/1aHUAX, HE ObI-
Jla TIOKa3aHa MpsAMO, XOTs CIEyIOIINe yKa3aHHbIE 1aHHbIe
uMerT ocoboe 3HaveHWe: Teruio ucmapenus npu 20,4
°C — 107 xan/TpaMM BBIITYCTHIJIO SHEPTUU HA CTOPAHHE —
29000 kan/rpamm.

Temno cropanuss npu 25 °C (obmee) — 63317
Kaj/rpaMm, Temio cropanus npu 25 °C (uucroe) —
57,797/6 xan/Tpamm.

JIPYTOE MOPA3MTE/IbHOE
JIOKA3ATE/IbCTBO M MHOKECTBO
BO/ZIOPO/IHbIX METO/IOB

B 5-m uznanum sHuukionenuu Hoprona yucio
«103 kay/rpaMM-MOJIbY» YHEPTUH PACIIEIIICHNUS, Ka3al0Ch,
He OblM TUmorpadckod OmMMOKON WM ONEYaTKOH u
JOJDKHBI OBUTH OBITH HCTIPABJIEHBI TIOCIE UX OOHAPYKEHUS.
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CKOJIbKO KHHT S TOJDKEH ObL1 mepedpaTh, 4ToObl HAWTH
TaKyl0 «OMeyaTKy», TeM 0ojiee 4YTO i He OKUJal HauTh
AHOMAJIMIO M3-3a OYEeBHIHOIO yTauBaHus? Bee ke B yueo-
HuKe «Duzndeckas xumusin®, Ha ctpanune 418, mosBu-
nock crnenytouiee: « CHeKTpOCKONMUYECcKasi OL[€HKa IHEep-
TUU pacLIEIVIEHUs. DHEPIrusl pacllelieHUs ABYyXaTOM-
HOW MOJIEKYJIBl — Pa3HOCTb MEXIY NOTEHUHAJIbHOUI
SHEprUel aTOMOB, OECKOHEYHO OTACNIEHHBIX, U UX dHEP-
rHeil B MOKOE B YPaBHOBEIIEHHOM pazaesnenuny. Oopatu-
T€ BHUMAHHE, YTO COCTOSIHUE MOJIEKYJ «B [TOKOE» BbIpa-
KEHO S3BIKOM, 3aCTABJSIOLUIUM Bac yMaTh, YTO «OeCKo-
HEYHO OTAEJICHHbIE» AaTOMHBIE BOJOPOJHBIE ATOMBI
IPEACTABISIOT «BO30YKJECHHOE COCTOSHHE)» 3JIEMEHTA.
B nenpodeccuonansubix onpenenenusix PKM mpocto
clenany 3asBJIE€HUE, YTO PHEPIUU PaCILUCIIEHHUS U CO-
€AMHEHUS JOJDKHBI ObLIIN OBITH OJTHUM M TEM XK€, IIOTOMY
YTO 3TU TEOPHUH 3aBUCEIU OT HUX. TOrna OHU U3MEPHUIH
HHEPTUIO paclUIeNyIeHUs] B 0OpaTHOM HalpaBlICHUU, U3-
Mepsis SHEPTUI0 COEIUHEHUS, U 00BIBHIN 3TO U3MEpe-
HUE OTHOCSIIUMCS K SHEPIUU paclleIUICHUs. Y TBEpKIe-
HUS HAIOJHEHBI MycThiM Habopom cioB PKM co «cmek-
Tporpaguyeckoil OIeHKoI», n00aBIEHHOW MOAOOHO
snake oil** HeTH, MOTOMY YTO CIIEKTPOCKOI MPEANONIO-
KUTEJIBHO «HE MOXET Jrarb». ECTh Takke B TOM Xe ca-
MOM TEKCTe, Ha cTpaHule 417, cieayrolee Tynoe Bblpa-
xeHue: «B kuiokanopusx Ha MoJiekyiy, e paBHo 109».

* E. A. Monsun-Xyeec, Kembpumk. ®usndeckas xumus (1965 r.),
ITepramon Ilpecc, JIonnoH, ctpanuna 418.

** Snake oil (amep. cieHr.) — «3MEHMHOE Macio»— Ipenapar,-
peKIIaMUpPYEeMBIil Kak IMaHalesi OT BceX 00Jie3Heil, a B 1eHCTBUTEIBHO-
CTU HE UMEIOIINI HUKAKOH IeHHOCTU. — [lpum. peo.
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Ecnu BogopoiHbIE aTOMBI 3K30T€PMUYECKHU BBIIEISA-
IOT PHEPTUI0, COEAUHSSCH IJIsl CO3/IaHUsl MOJIEKYJIbI, 110-
TEHIMAJbHAs TENJI0Bask YHEPIrus aToMOB TepsieTcs. [lpu
3toM PKM npunuceiBaroT «OTEHIUAIBHYIO YHEPTHUIO»
BOJIOPOJHBIM MOJIEKYyJIaM 00paTHO, YTOOBI YKIOHHUTHCS
OT JIOTUYECKOro BbIBOAA. EciM 3Ta 3HEPrUsl HE MOXKET
OBITH TOJIy4eHa MHAYe, KaK MPeAIIeCTBYIOIUM BBee-
Huem 109000 kan/rpamMM-mMojb, TO 3TO HE «IIOTEHIIH-
anbHasg dHEPTUus». DTO MOKa3bIBaeT IpauK 3HAUYCHUN
«TOTEHIMAJIbHON JHEPTUH BOJOPOJHONW MOJIEKYJBl B
pa3AeIeHHOM 3JIEKTPOHHOM COCTOSSHUM». COBEPIIEHHO
OUYEBHUJAHO MCKaXEHUE NOKTOpOM ¢uiocodhuu B pu3uKe
«KoponeBckoro obmiecTBa», 4To BOJAOPOJ B «aTOMHOM
COCTOSIHUW» HaXOAUTCA HE B OCHOBHOM COCTOSIHUH, a B
BO30YyXJeHHOM. B 3T0Oil (PU3UKO-XUMHYECKOW KHHUTE,
u3gaHHou B 1965 rony B AHriIuu, rOBOPUTCS, YTO TEIJIO-
Basi DQHEPIUs, BBINYIIEHHAs NPU COCIMHEHUU BOJIOPOJI-
HBIX aTOMOB, jJaHa, kak 109000 kan/rpaMM-MOJIb, 3aTEM
HCKa)KEHAa, KaK paBHas «IOTCHUHUAJIbHOW HHEPrUN»
TOJIBKO YTO C(POPMUPOBABILIUXCSA «BOJOPOTHBIX MOJIEKYI
B OCHOBHOM coOCTOssHUM». HO «OCHOBHOE cocTOsIHHE»
BOJIOPOJIa IOJKHO OBITh ATOMHBIM COCTOSIHUEM, C dJIEK-
TPOHOM Ha €ro caMOM HHM3KOM YPOBHE JHEpPTHH, TakK
KaK, KaXeTcs, HET HUKAKOro crnocoba, KOTOpbIM Oecro-
KpOBHBIE aTOMBI MOTJIH «XpaHUTh» 109000 kan/rpamm-
MoJb. ['le UMEHHO 3Ta SHEPrus «IOCTOSHHO HAXOIU-
nace O6b»? S mpenmonarai, 4To aTroM MOT HOTJIOTHTH
SHEPTUI0 OCHOBHBIX COJIHEUHBIX JIy4el JJis paciiernie-
HUs. Tak Kak TElIoBas SHEPIus BbIIEIEHA IIPU COEqU-
HEHUHU, MOJIEKYJIbl UCIIBITHIBAIOT HEJOCTATOK B YK€ BbI-
JIEJIEHHOM TEMI0BOM 3Hepruu. S mpeamnongararw, 4To Mo-
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TEHLIHAJIbHAS] SHEPTHs OTJENbHBIX aTOMOB OOJbINE, YeEM
TOT K€ TOKa3aTelb MOJEKYJ, MOTOMY 4YTO TEIUIOBas
SHEPTHS BBIJIEIICHA U3 BOBJICUYCHHOTO d(upa u nmpeodpa-
30BaHHBIX OCHOBHBIX COJIHEUHBIX JIy4el, a HE OT BOJO-
POMHBIX aTOMOB, KOTJla OHH OOBEIHHSIOTCS, YTOOBI
chopmupoBaTh MoJIeKyibl. HaunHas ¢ mepBoHavaabHOM
nyOonukanuu 3Tod KHUTH B 1997—1998 romax Obuto 1O
KpaifHel Mepe TpH 0COOBIX OTBITa, OCHOBAaHHBIX Ha MO-
el mepBOHAYAIBHOM paboTe, MOKa3aBIINX Pe3yIbTaT —
CBEPXBEAUHUILY. ITO:

1. 1. B. Daepreruueckoe uccnenosanue, JIJIC, Kono-
pano-Cnpunrc, Konopano, CIIIA, ITatent Ne6 U3 065,
«IIpomecc xkuaKon razupuKamnun, 00bABISIIONUNA KO-
3¢ PUIMEHT yCUleHus YHEPTUH NMpUOIU3UTEabHO 1,9
(maTeHT, OCHOBAHHBIN HA JJOCIOBHON KOMHHU MOEro Mpo-
€KTa).

2. Anekcauap OPponos. Jlabopatopuu Dapanes,
Canxrt-IletepOypr, Poccus, 3aaBastomuii 3¢ dexTun-
HocTh Oosiee 200%, ¢ MCIOJB30BAHUEM HArpPeTON Tepe-
MEHHBIM TOKOM BoJib(pamoBoii HutH (http:/faraday.ru).

3. Kan-JIyuc Hona. ITapwxk, a¢pdhexTuBHOCTD Oonee
2100%, ¢ ucnoarszoBanueM 50 I'n D.C. umnysca.

Xotga Hoxa roBopuT, 4TO ONMBIT OCHOBBIBAJICS HA pa-
6ore Jlanrmiopa, JlanrMoOp HEKOTJa HE U300peTai uc-
M0JIb30BAHHUE CUCTEMBI 3aMKHYTOTO KOHTYpa (HIEeTIH) U
HUKOTJ]a HE 3HAJ, 4TO MpoLecc OblI CBEPXbEAMHUIICH.
310 — Mos pabora. S TakKe SABIAIOCH MEPBBIM U3 TEX,
KOTO 3HAI0, CHPOEKTUPOBABIINM IPOMBIIUICHHYIO MO-
JIeIb aTOMHOM BoJMOpoAHOM meun. Homa ncnonb3oBan
TOT € caMbIii OJI0K, co3maHHbIi PPOTOBHIM C HE3HA-
YUTEIbHBIM U3MEHEHUEM JJIEKTPUUYECKOT0 TOKa pac-
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memieHus. OH TakKe YIOMHUHAET YeJIOBEKa 10 UMEHU
Hukonac Monnep, HE3aKOHHO 3aMMCTBOBABIIETO MO0
paboTy U MOH MPOEKT M MCKA3UBLIET0 COJEpkKaHUE pa-
6otel ®pornoa. PposoB pa3obdradni 3TO MOIICHHUYE-
CTBO.

PKM wucka3unum peajnbHbll MOTEHLIMANI 3TOT0 IpO-
1ecca, OTKPBIB TEM CaMbIM JBONCTBEHHOCTb CBOETO
MmbiuieHuss OpgenaitHa. C Tex nmop u3mMepeHa NOTEeHIU-
aJpHas SHEPrUsl aToOMa 3JIEMEHTA B €r0 MOJIEKYJISIPHOM
COCTOSIHUM WJIM €r0 aTOMHOM COCTOSHHUHM, Ha3BaHHOM
€ro «BO30YXJECHHBIM COCTOSIHUEM»? DTO OYCHb IMOXO0XKE
Ha BBICKa3blBaHUE, YTO Y I'PY30BUKA, HAXOIAIIErocs
BHHU3Y XO0JIMa, UMeeTCs O0JbllIe «IMOTEHIMAIbHON YHEP-
THH», YEM y CTOAILEro HaBepXy, M3-3a dHEpruu, Tpedye-
MOM AJi1 oIbeMa rpy30BUKa Ha BepliuHy xonama! Kakoit
CTpaHHBIN CcIOCOO OMPENETUTh KIOTEHIUAIBHYIO YHEP-
TUIO». DTO MOX0XKE Ha 3asIBJICHUE, YTO MyCTOU ra3 MOXKET
HUMETh NOTEHLIHAIbHYIO 3HEPTHIO ra3a, KOTOPbIA HYXEH,
9TOOBI 3aMOJTHUTEL €ro! YHUKaIbHAs MBICIH O BOJOPOJI-
HOM aTOMe€, TO, YTO 3TO poxkjaeTcs HaBepxy xonma! Ilo-
pa3uTeabHbIE CBOMCTBA BOJAOPOJHOTO aTOMa COCTOAT B
€ro CIOCOOHOCTH BBICTYNATh «IOPTAIOM» MEKIY d(pu-
poM u MHpoM Oojiee 3HAKOMOTO aTOMHOI'O BEHIECTBA.
Bricka3piBaHUs pEeNSTUBHCTA OBITA HEBOJILHO MPHHSTHI
KaK BEpHbIE, IOTOMY YTO COTJIACHO UX TEOPHUSAM HET HU-
Kakoro 3¢upa, SJHEPTUU HYJIEBOTO MyHKTa MJIM OCHOB-
HBIX COJIHEUHBIX JIyu€i, M y MOJIEKYJ JOJIKHO OBIThH
00JIbIlIe SHEPTUH, YEM Y OTJCNIbHBIX ATOMOB, TOTOMY YTO
«E =M x C*. PKM ucKa3uim u CKpPBUIHM 3TOT IIpoLECC,
B KOTOPOM OT/IeJIbHBIC aTOMBI — ¢ Oosiee HU3Kk0oH MAC-
COM — 061a1a10T GOIBIIMM KOIHIECTBOM «aTOMHOI»
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SHEPrUM, YeM MOJIEKYJbl! DTH JaHHBIE MO BOJOPOLY IO-
kasbiBaioT, uto E HAMHOT'O BOJIBIIE, YEM M x C°.
PenstuBu3M 1oj «TBEpABIMY) BEIIECTBOM OMMUOOYHO TO-
HUMAaeT «CaMyl0 KOMITAKTHYI0», «HAKOIUICHHYIO» (QopMy
«aTOMHOH 3Hepruu». PensTUBHU3M NIpearnoiaraer, 4ro
SHEPrus BhIJEICHA «Pa3pyLUICHHEM» U YHUUYTOXKEHUEM
WJIM COETUHEHUEM aTOMOB BMECTE, 4TO, Kak cka3al Tec-
na, ObUT0 JTOXKKI0. Tecma ObUT TpaB, YTO SICHO MOKa3bIBa-
€T aToOMHas BOJOpPOJHAS peakius, a PEISATUBUCTHI U
OUHIITEWH HENpaBbl, MOTOMY YTO y BOJAOPOJHBIX aTO-
MOB €CTh OOJIbIIIC MOTECHIMATbHOW YHEPTUU B OTJICIIb-
HOM aTOMHOM COCTOSIHMH, Y€M B JIByXaTOMHOM MOJIEKY-
JISIPHOM COCTOSIHUM, U aTOMBI JIOJKHBI MOJYYUTh CBOIO
SHEPTHUI0 U3 BHENIHEero uctounnka. CyliecTByeT e uH-
CTBEHHBIH CIMOCO00, KOTOPBIM MOJIEKYJIbl MOTYT BBIJIC-
JIUTH JIIOOYI0 «TIIOTEHITHAIBHYIO» YHEPTHIO: 3TO CTOPAHHE
C KHCIOPOJOM, KOTOPHIN JaeT HAMHOTO MEHBIIUN BBI-
xox sHepruu. Tecna ckasall, 4To paJuOaKTHBHOCTH Oblia
peakiuei aTOMHOM MacChl ¢ OCHOBHBIMH COJHEYHBIMHU
Jy4aMH, Tak K€ KakK BOJIOPOJHBIA aTOM HCIYyCKaeT WH-
¢dbpakpacHyto paauanuip. OTAeIbHBIE aTOMBI JOJIKHBI
npeoOpa3oBaTh KUHETHYECKYI0 DJHEPTHI0 OCHOBHBIX
COJTHEYHBIX Jy4Yed W BBIJCIHUTHL €€ B TEII0BOU (opme,
KOT'/Ia COEIUHSIIOTCSI TTOBTOPHO.

OT0 OomMO0YHOE TMOHUMAHHE «IOTCHIUAIbHON
SHEPTHH» SABISETCS TAaK)KE CIIOCOOOM TeperyTaTh JBYX-
ATOMHBIE BOJOPOJIHBIE MOJIEKYJIBI C BBIJACISIOMIMMUCS
ATOMHBIMH BOJIOPOJHBIMU aTOMaMH, MPOU3BEACHHBIMU
TUAPOIN30M BOJIbl. DHEPrUs THAPOIN3a PaBHSIETCA dHEP-
T PACIICTUICHUS, U YHEPTHUSI CTOPAHUSI — DHEPTHUH CO-
enuaeHus. MHpopmanus, nmpeacTaBieHHas 3/1€Ch, 1MO-
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Ka3bIBAaeT, YTO, KOMOUHUPYS TUI THIPOJIHN3A BOABI, HeE-
MOCPEJCTBEHHO B KOTOPOM IIPOU3BENEH aTOMHBIN
BOJIOPOJ, C aTOMHBIM BOJOPOJHBIM IIPOLECCOM BOCCO-
€IMHEHUs] BMECTO IIpollecca CrOpaHus, I0JIydaroT IO
kpaitHeir mepe B 10,5 pa3a Oonbliie IHEPTUH, YEM HYKHO
IU1s1 TUAPOJUTHYECKOTO BBOJIA, BO BCE €Ill€ TPEThEM I10-
pa3sUTEIbHOM BOJOPOJHOM IIpOILiecce IMOJydYyeHUs CBO-
060HOM 2Heprun. IT0 — yBeJIMYEHUE IHEPTUHU, KOTOPOE
Jlanrmop, Ka3ajock, NPONYCTHI U HE YIOMHHAIL. DTO
BEPHO, MMOTOMY YTO aTOMHBIN BOJOPOJIHBINA Mpolecc, He-
COMHEHHO, BBbIJENsIeT Mo KpaiiHed mepe B 3,75 pasa
6onemie bTE Ha eauHuIly Beca, yeM BBIJIETSET OOBIYHBIN
BOJOPOJ B Ipolecce cropanus. BooOuie cornacosano,
YTO «IHEPIus CrOpaHUsA» paBHA KaK MUHUMYM «IHEPTHUU
TUJpOJIN3ay (Jake MpU TOM, YTO U3BECTHO, YTO MHIYCT-
pUalbHOE NPOU3BOACTBO BOAOPOAA DJIEKTPOJIU30M, BO-
obme, nmeer 120% sddextuBHocTs). IIpousBoacTso
aTOMHOI'0 BOJOpOJa HENOCPEICTBEHHO T'HMIPOJIU3O0M,
yCTpaHss OTAEJIBHYIO ONlEpALUI0 paclielIeHus, sBIsAeT-
cd elle OJHOW 3aXBaThIBaOIIEN BO3MOXKHOCThIO. Eciu
BeIIMUMHA dHepruu pacuiersienus 103 xan/rpamMm BepHa
U 3JIEKTPOJIUTHYECKas YHEPrusi BOCCTAHOBJIEHA cropa-
HHUEM, €CThb TEOPETHYECKAass BO3MOYKHOCTh B IIpoOlEcce
peKOMOMHAIIUYM MOJNYy4YUTh YUCcTOM sHeprum B 1058 pas
Oonblle PHEPTUHU BBOJA.

KAK 3TO PABOTAET?

Kak «cBapouHbIil mporeccy», 3TOT mpouecc «ObLT
BeiTecHen» MUIT u TUI cBapkoit, koTopsie HE MOTYT
CPaBHHUTHCS ¢ HUM 110 3P (HEKTUBHOCTU UCIOJIb30BAHUS.
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Tak Kak B MUHYBUIUE T0JIbl B OCHOBHOM HCIIOJIb30BaJICs
CBapOYHBIA IPOLECC, MPOMBIIUIEHHOCTH pa3peIlnin uc-
MOJb30BaTh «HOBBIE» TEXHOJOTHHU, YTOOBI BHIOPOCUTH
«yCTapeBIYyO» Kak rpyay metamioinoma. «Hoseie» mpo-
1ecchl ObUTM BHEAPEHBI BEJOMCTBAMH, CTUMYJIHPYS MO-
CTaBUIUKOB M 3JIEKTPOIHEPreTUUECKHE KOMIIAHUHU OC-
TaBaThCS Ha COOTBETCTBYIOIIEM TEXHHYECKOM YpPOBHE.
VYcrapesmue kKopryca, TpaHC(hOpMaTOphl, JaTYUKH, Ta-
SUTbHBIE JIAMIIbI, 3JIEKTPOJIbI, TOprodee, (QIIIOCHI, IIEKTPO-
SHEprus W mpoyee OBUTH MPOJaHBI C OTPOMHOM MPHUOBI-
JIb10. 3aKOHOMEPHO BO3HUKAET psifl BONpocoB. Eciu mro-
I TEHEPUPYIOT CBOW COOCTBEHHBIH BOJOPOI IS
IPOBEJICHUS CBapKU JJOMa, CKOJIBKO 000pyOBaHUs, MO-
CTaBOK M MOIITHOCTH OHHU OyayT mokymnaTh? J[efcTBUTENb-
HO JIM ’KOHOMUS JCHET sIBisieTcs mpectymieHuem? OTKy-
Jla aTOMHBIA BOJIOPOJ MOJY4YaeT CBOK SHEPIUIO, €CIIH He
u3 «3¢pupa»? HemHtepecHble HayuHbIE YUPEKICHUS HE
XOTST, YTOOBI BB 3HANH, 4TO ecTh 3¢hup. Ecmum mMbI momk-
Hbl BEPUTh «3aKOHY COXPAHEHHS dHEPTUM», KaK OH MH-
TEPIPETUPYETCS «HAYYHBIMU» YUPEKIECHUSIMHU, UCKIIIO-
yaroummu 3gup, 3TOT mpolecc HeBo3MokeH. U Bce xe,
UCIIOJIb3YSl JAHHBIE, TOCTYIIHbIE B «OCHOBHOM» TEKCTE, 5
MoKasaJ, 4To BXOJHas sHeprus, pasHas 103 xan/rpamm-
MOJIb, «yBEIMYEHa» IIPU IOMOLIY BOJOPOJA KAaK «CPEIbD».
DTO «3EPHBIIIKO» YHEPTUH BBI3bIBAET ATOMHOE BOJOPOJI-
HOE IOJYYEHHE U3 OCHOBHBIX COJIHEUHBIX JIydel uepes
«3¢up» uncteix 108897 xan/rpamMm-MoIb.

51 moBTOpPSIO: OAMHAKOBO (PEHOMEHAJbHBIM «aTOM-
HBIU TenneBbli» mporecce (coobmeHo B «KocMuuecknx
MpUIIETbIax») gaeT B 4,6 pa3a OOMbIIUH BBIXOA TETIa HA
rpaMMm MoJiekynbl. KakoB mpomopiuoHalbHBIA BBOA?
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CBepxceKpeTHble apXWBbl Tec/bl

MOHO MPONUTH MOYTH TEM KE CaAMBIM IIYTEM, U MIPOU3BE-
CTHU TOT K€ CaMbIi BHUJ 3IEKTPUUECKON IHEPTHUH, U Tpe-
o0pa3oBaTh paaualUIO B TEIUIOBYIO YHEPTHIO, TIPU 3TOM
«Macca» — TOJIBKO «Cpefa», UCIOJb3yeMas B Mpolecce.
[Tomo6GHBIE TPUHLMIIBI pa3/ieJICHbl ATOMHBIM BOJOPOJI-
HbIM IpolieccoM JIroHa, Kak NOKa3aHO MOEW WIIIoCTpa-
[OHEN B KOHIIE 3TOW IJIaBbI, U MPOLECCOM C HHEPTHBIM Ta-
3oM XKo3zeda [Tanma* Ecnu Obl 5TH mpoliecchl UCMONb30-
BalIM CTOJBKO K€ JJIEKTPUYECKOW JHEPrUHU, CKOJIBKO
NPOU3BEIHU, U IIEKTPUUECKAs DHEPrus KaK KOHEUHBIN
HOPOAYKT OTCYTCTBOBAJIA, 3a4eM ObUIO OBl MPOBOIUTH Ta-
KOl mpoiiecc, BEpHO?

Comnocrasinss ¢ 30 MUNSIMH, POE3’KAEMBIMU C OJJHUM
raJJIOHOM H-T€NTaHa, reJuid Mor npoussectu B 42,86 pasza
Oouibllle PHEPTUH, YeM aTOMHBIA BOJOPOJ, WM MpOeXaThb
npubm3uTensHo 1285,8 Mumu ¢ ofHUM (DYHTOM Teusl.

Cornacno Hayunoii sunuknoneaun Ban Hocrpanma™**
mpocTas 3JeKTpoHHasi OomMOapAMpOBKa ra3a reius B crie-
UAJTbHON Kamepe BO30YKIaeT aTOM Teliusl U MpeBpamiaet
€ro BO BPEMEHHO PaJMOaKTUBHBIN U30TOI C YpE3BhIUaii-
HO KOPOTKUM MEpPUOJ0M ToJypacnana. B aTom cocros-
HUMU aTOM Telus JAeHATypupyeT (He COEAMHSET) CBOU
AIEKTPOHBI, MPOABUTAET OJUH JIEKTPOH BO 2-€ COCTOS-
HUE (B 3TOM COCTOSIHUHM OH OCTA€TCs B TEYEHHUE TOJIBKO
OYEHb KOPOTKOI'0 cpoka) u 3aTreM BoiaenseT 460000
KaJ/TpaMM-MOJIb MPU pacnajae Bo30YKIEHHOTO aToMa B
npekHee, OCHOBHOE COCTOSIHHE. DTOT I'pPaMM Ta30BbIX

* JKosegh Ilann. Meton u cpeicTBa mpeoOpa3oBaHUs aTOMHOMN
9HEPrHH B MPUTOJHYIO IS HCIOJNb30BAHUS KHHETHYCCKYIO SHEPTHIO,
[TatenT Ne 3 670 494 (20 urons 1972 r).

** CMOTpH BBILIE.
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Bunbam JJAMH

MOJIEKYJI 3aHUMAeT HEMHOTO OOJIbIIE MECTa, YeM TPaMM-
MOJIEKYyJIa aTOMHOTO BOJOpOJia. DTO — MOU 3HAHHS U
TEOPHs O TOM, YTO FJIEMEHTHI B BO30YKACHHOM COCTOSI-
HUU, TaK WM UHa4Ye, MPeoOpa3oBhIBAIOT YHEPTHIO OCHOB-
HBIX COJIHEUHBIX JIy4el COTJIACHO TEOPHH PAAMOAKTHUBHO-
ctu Tecnpl. Tak kak KaXIbIi BOOOPOIHBINA aTOM COCTOUT
U3 NIPOTOHA U AJIEKTPOHA, C PABHBIMU M IPOTHBOIIOJIOXK-
HBIMH 3apsA/laMH, MOXHO ObLIO OBl OKHJATh, YTO CHJIA
CBSA3M MEXy IBYXaTOMHBIMU MOJIEKYyJIaMU OylleT OYeHb
cnaba, HO KOTJa aTOMBI OTAEJICHbI, OHHU, MPE/IO0JI0KH-
TEJIbHO, OYEHb YBEIHUYHMBAIOTCS B pa3Mepe, OXBaThIBas
Ooonpmuii 00beM 3dupa. [lpu pekoMOMHAIMU ATOMBI
C)KHMAIOTCSl B 00beMe, TTOCKOJIbKY WH(ppakpacHOE H3ITy-
YeHHE BbDKATO M3 aToMa. Pacienienue TpedyeT TOIbKO
103 xan/rpaMM-MOJIb, 2 pEKOMOWHAIIHS aTOMOB «JK30-
TepMuuecku» maeT uucThie 108897 kan/rpaMM-mMoIb.
Kak numenHno »to npoucxoaut? Bce mpocTpaHCTBO 3amodi-
HEHO TBEPBIM «OT Oamriepa 1o 6amrepa» 3¢upom. B ato
HEYJIOBUMOE W YPE3BBIYAiHO TOHKOE, a0COJIIOTHO MpPO-
3pavyHOEe BEIIECTBO IEJIEHANPABICHHO INTyOOKO MPOHUKA-
IOT OCHOBHBIE COJTHEYHBIE JIyYH, COCTOSIINE U3 MEIKUX
YaCTHII, TIEpEMEIIaeMbIX OTPOMHBIMH CHJIAMHU Ha BBICO-
KOH CKOpPOCTH CpeaH 3Be3l. OTH YaCTHULBI JTOJKHBI
CTOJIKHYTBCS ¢ 3(GUPOM U BO3OYIUTH €T0, yIEpKUBaAs B
npezenax aTOMHOTO MPOCTPAHCTBA MEXAY MPOTOHOM H
AJIEKTPOHHBIM 00sakoM. CuJia Tex 4acTHIl peoOpa3oBhI-
BaeTcs B OOJIBIIOE KOJIMYECTBO TEIUIA Yepe3 CTOJIKHOBE-
HUE U TPEHHE. DTO TEIUIO JOHKHO OCTaBaThCS BHYTPHU
MOHOATOMHBIX BOJOPOJHBIX aTOMOB, IIOKa HE BBIJCITUTCS
BO BpeMs peKOMOMHAIINH B JBYXaTOMHBIC MOJICKYJIbI.

@DaKTbI, U3IOXKEHHBIE 3/1€Ch, HE TOMYCKAIOTCS TEOPUEN
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CBepxceKpeTHble apXxuBbl Tec/bl

OTHOCUTEJIBHOCTH M KBAaHTOBON MexaHukou. CoriacHo
3TUM TEOPHUSAM IPOCTO FAaPMOHMYECKUN OCLUIUISATOP HE
MOKET UMETh MOCTOSIHHO HYJIEBYI0 KHHETHUYECKYIO dHEp-
THI0, TIOTOMY YTO B OCHOBHOM COCTOSIHUM OH BCE €IIE
UMEET TOJIOBUHY KBAHTAa DHEPTrUU M COOTBETCTBYIOLIEE
IBYOKEeHUE. Bee ke 1Mo pesTUBUCTCKUM, «IPYTUM» IIpaBU-
JaM MPUHIUI KUHETUYECKOW PHEPruu HEMPUMEHUM K
3JIEKTPOMAarHUTHOW paguanuu. Tak Kak TEOpHs OTHOCH-
TEJIbHOCTH TaK)K€ OTPULIAET CYLIECTBOBaHUE 3(upa, HET
HUYETO B TaK HAa3bIBAEMOM «ITyCTOM IPOCTPAHCTBEY, UTO-
Obl coepKaTh TAKyl0 SHEPrHI0 M3IY4YEHUs, U aTOMHBIH
BOJIOPOJIHBIN MPOIIECC AOKEH ObLT OBl M3 «HHUYETO» CO3-
JaTh CBOIO DHEPIHI0, HApyLIasi TEM CaMbIM 3aKOH COXpaHe-
HUS HEPIUH, KaK HEMPABUIBHO MOHSTO PEIATUBUCTAMM,
KOTOpPbIE BUAAT Bce (DYHKIIMU DHEPTUU KaK YaCTh «yMEHb-
meHuss» pe3ylbrara «mnepBoHavanbHoro» bOJIBIIIO-
I'O B3PbBIBA. Mexay npodum, TOT e CaMblii aTOMHBIN
BOJIOPO/IHBIN ITpOIIecC, KaK BIEPBbIE OIyOJIMKOBAHO 3/1ECh
U ceiyac, SBJISETCS TaKKe OYEBUIHBIM UCTOYHUKOM aHO-
MaJIbHOTO 3K30TEPMUYECKOT0 TEIIA, IPOU3BEIEHHOTO BO
BpeMs BOJHOM KaBUTALUM, TaK )K€ KakK U B MpoLiecce TaKk
Ha3bIBAEMOI'0 «XOJIOJHOIO CIUIABa», SABISIOIIUXCS I3yMs
JIPYTUMH CBOOOJHBIMH IHEPreTUUYECKUMHU IMPOIECCAMU.
VY aTOMHBIX BOJOPOJIHBIX AaTOMOB €CTh €JUHCTBEHHBIE, HE-
CIIapeHHBIE JIEKTPOHBI C PACIIMPEHHBIMU 000JI0YKAMH.
OTH aTroMbl HaxoaATcsa B rpynmne | Tabmuisl Menyeneesa.
Bce atoMsbl 3T0# rpynnbsl UMEIOT HECIIAPEHHBIE BHELLIHUE
3JIEKTPOHBI, ABISAIOTCA (POTOPEAKTUBHBIMH U U3MEHSIOTCS
MO/ BO3JICHCTBUEM YIbTPadrOIETOBOTO cBeTa. Bce oHM
MOTYT UCTIOJIB30BaThCS, YTOOBI TPe0Opa30BaTh OCHOBHEIE
COJIHEYHBIE JTy4YH B MPUTOAHYIO JJI UCIIOJIb30BAHUS CBO-
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Bunbam JIAMH

001HYI0 SHEpTHI0. JTa (POTOPEaKTHBHOCTH CO3/aCT Bpe-
MEHHBIE, UCKYCCTBEHHbIE PaIMOAKTUBHBIE H30TOIBI C KO-
POTKHUM MEPUOJIOM IOJIypacnaia, U3aydarollue 3HEPIHIo.
OHeprus sl ’TOW paAMOaKTUBHON 3MHCCUU UCXOJHUT, CO-
rnacHo Tecne, M3 OCHOBHBIX COJHEUYHBIX JIy4ed yepe3
3¢up, a HE HEMOCPEACTBEHHO OT aTOMOB. ATOMBI MOTYT
OBbITh N300paKEHBI MO0 AHAJIOTHH C ONPEIEICHHBIMH KPH-
cTajylaMu, onucaHHbiMH 3 pexkTom Pamana, B koTopom
CBET, MIPOXOIAIININ Yepe3 KPUCTAIIIBI, «CHIDKEH» 10 Oomee
HU3KUX 4acToT. CBeT HH(PAKPaCHOTO CHEKTpa, MPOU3Be-
J€HHBII aTOMHBIM BOJOPOJHBIM IPOLECCOM, SBIAETCA
TEPMHUYECKU PEAKTUBHBIM C HOPMAJbHBIM aTOMHBIM M MO-
JIEKYJIIPHBIM BEILECTBOM.

Ilepenaya cuibl OCHOBHBIX COJIHEUHBIX JIYYEH depe3
a¢up, yepes JUCCOLMHPOBaHHbIE aTOMbI Bogopoaa Hi, siB-
J€TCs, OYEBUAHO, BELIbIO, O KOTOPOU JOBOJIBHO CKPBITHO
roeopui Tecna, Korza 3asiBUII: «HET HUKaKOUW SHEPTUU B Be-
IIECTBE, KPOME TOYIEHHOH U3 cpeaph™

B Tak Ha3pIBaEMOM «XOJOJHOM CIUIaBE» TajibBaHUYE-
CKMI 3JIEMEHT IPOU3BOJUT «BOJOPOJ B MOMEHT BbIJIENIE-
HUS» C aTOMHBIM BOJIOPOJHBIM IPOLIECCOM, U PEKOMOU-
Halus MOHOATOMHOI'O BOJOpOJa B JByXaTOMHYIO MOJIE-
Kyny 2H Bblzenser cBEpXbEIUHHUILY TeIia, TpeOyeMblil
pe3yabTaT. DTOT MPOLECC TAaKXKe JOKa3bIBAET TEOPHUIO
Tecnpl, 4TO aTOMHAs! SHEPTUs UCXOIUT U3 cpelpl. OKa3bl-
BAETCS, YTO «Macca» Jake HE BXOAMUT B YPABHEHHE U UTO
¢dopmyna Diinmreiina «E = MC?» sBasieTcs HETPaBUIIb-
Ho#. Kak s npencrasinsio, Teopusi DUHIITEHHA ONKUCHIBA-

* Huxona Tecna. Jlekuust B UHCTHTYTE 01ar0COCTOSHUS MMMHUT-
panToB (12 mas 1938 r.).
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CBepxceKpeTHble apxuBbl Tecbl

€T ATOT MPOIECC, BO3MOXKHBII TOJIBKO MPHU YCIOBUH, €CITH
BOZOPOJ ObUT OBl «yHHUYTOKEH» IpPeoOpa3zoBaHUEM €To
«Macch» B TEIUIO, U MO-APYTOMY 3TO HeBO3MOxHO. Ho Bo-
JIOPOJl — BCE €Ille BOJOPO/, U DUHINTEHH ObLUT Hempas. JTo
npotuBopeduT pensarusuzmy 1 bOJIBILIOMY B3PhIBY
Bo3MoxHO, 3TOT Uiau No00HBIN Mpolece ObUTN YIOMS-
HyThl Jlanangom AHIEpCOHOM B ero nanerupuke Tecie,
KOI'JIa OH CChUIAJICSl Ha CBOM «B3ATHIE» «IIPSAMO U3 pa3pe-
KEHHOTO BO3/yXa» TEPMHUYECKHE eJUHUIBI. B KoHIe
KOHI OB, BOAOPOAHBIC aTOMbI, HAXOJAIIUECS B IBYXaTOM-
HOU 2H MonekynsapHOU Gopme, MEHBIIIE, TOITOMY «CKa-
ThI». CkaTue rasza BRICBOOOXK/AET TEIUIOBYIO PajUaIluio,
KaK MPUHATO CYUTATh, MOJTYYCHHYIO U3 DHEPTHUH, dHJIO-
TEPMHYECKH MOTJIOLIEHHON BO BpeMs Aekommnpeccuu. Ho
B 9TOM CJIy4ae BO3HHKAeT Bompoc: «OTKyaa TeIio ucxo-
JIUJI0 M CKOJIBKO €ro TpeOyeTcs?»

B cimyuyae ¢ BOZOpoJoM M3MEHEHHE BBHI3BAHO €CTECT-
BCHHBIM, (PU3UYECKUM TMPOIECCOM PEKOMOWHAIUH B
JIBYXaTOMHYIO MoJieKysy Bojiopona 2H. MonekynspHbie
aTOMBI MOTYT OBITh «IEKOMIIPECCHPOBAHBI» HEOONBIINM
BO3JICHCTBUEM TeIUIa PACIIEIICHHS, TOTOMY YTO OOJIb-
mas cuja CLUEIUICHHS MEXay aToMaMH ociabieHa ma-
JICHHKUM KOJMYECTBOM 3K30TEPMHUYECKON IHEPIHH, J0C-
TaTOYHOH, YTOOBI OTAEITUTH ATOMBI. Y BOJIOPOJIHBIX aTO-
MOB €CTh CAMO€ BBHICOKOE M3BECTHOE OTHOIICHHE 3apsiia K
Macce, OTHOIICHHE, KOTOPOE MOYTH MOJIHOCThIO HeHTpa-
JIU3yeT MPOTOHBI. «JlekoMmpeccus» AIeKTPOHHBIX 00a-
KOB IPOUCXOJUT BO Bpems pacmieryenus. [lockoiabky
MPOTOHBI OTAETSIOTCS MPpH Bo3nelcTBuu 103 kan/rpamm-
MOJIb, 3TO TIO3BOJIIET OYEHb YBETUUEHHBIM AJIEKTPOHHBIM
o01akamM aTOMOB 3aHUMATh OOJBIINI 00BbEM MPOCTPAHCT-
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Ba, U3 KOTOPOTO MOTYT OBITh W3BJICUEHBI uncThie 108897
KaJ/TpaMM-MOJIb. JTa SHEPTHS MOXET OBITh JOCTYITHA
TOJIBKO M3 €IMHCTBEHHOTO MCTOYHHMKA, OCHOBHBIX COJI-
HEYHBIX Jydei. C TeX mop HeT HUKAKOW OOJBIION Jes-
TEJIHLHOCTH IO OXJIAKICHHUIO B OJIMKalIiel obiactu pac-
MICTUICHUS, «TEIUIO» MOKET UCXOJIUTh TOJIBKO U3 MPeod-
pa3oBaHUs paJMalMH OKPYXKAIOIIEH Cpenbl, MPH 3TOM
MOXeT 00pa30BbIBATHCS JIe U T.J. DTOT MPOIECC, XOTS OH
MOXeET ObITh TEPMHUYECKH YCTAHOBIICH M BBI3BAH JJIEKTPO-
HaMH, HE ABISETCS MPOCTO TEIUIOBBIM ITPOLIECCOM, HOTO-
My 4TO YUCTas OCBOOOXKICHHAsI YHEPTHS HE Mpeodpaso-
BaHa MEPBOHAYATIBHO U3 TEIJIOBOM SHEPTHH, XOTS PEIIATH-
BUCTBHI MHTEPIIPETUPOBAIM UMEHHO 3TOT IyTh. McxomHbie
JaHHBIE JJIS 9TOTO MPOIEcca B3STH U3 OOBIYHBIX HAyY-
HBIX KHUT. [lonmHas BeIMYMHA U Pe3yNbTaT, COMOCTABH-
MbIe C He()ThIO, TOJILKO YCTPAaHWIH TTpeoOpa3oBaHuEe Mep
BECa M TEMIIEPAaTypHBIX €IMHHUII, YTOOBI MOJYYUTh YETKOE
n300paKeHHe W MPUUTH K MOJTHBIM OOIIUM BBIBOJAM.
BonapmuHCTBO U3UKOB MIM XMMHKOB OTKA3aJIUCh OBl
MOBEPUTH Pe3yibTaTaM, JAaxke eclii Obl OHU CAMU HMX BBI-
YUCJIMIJIM, U HACTOSUTH OBl HA TOM, YTO OHHU JOMYCTHJIU
omuOKy. 10 — newcTBuTesnpbHO nepeBepuyTas bOJIb-
ITAA JIOXKD, roBopsimascs moHEMHOTY U 4acTo. JIoxb
3aKJII0YAeTCsl B OTPUI[AHUU CYLIECTBOBaHUS 3(upa, Mc-
Ka)XCHUH KBAaHTOBOM MEXAaHUKU U MPEyBETUYEHUH U Ipe-
YMEHBIIEHUU IPYTUX HECOBMECTHUMBIX U3MEPEHUM, YTO-
OBl MOBCIOTY CO3/1aTh (haTbIIMBYIO KaPTHHY. JTO CO3/IAET
BakyyM HH(OpManuu B JOCTYHHBIX OOIIECTBEHHOCTH
KHUTAX U JPYTHX UCTOYHHUKAX, — BaKyyM, OPOKIACHHBIN
3aKOHOM O HAaIlMOHAJIbHOW 0€30MacHOCTH IO BOJIE TOTI-
JUBHO-IHEPreTUYECKUX KapTelsel.
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COOTBETCTBYIOLLEE
MCMOb30BAHUE
MPOLIECCA

3Hasi aTOMHBIH BOJOPOAHBIN MPOIECC U 3HAYH-
TEIHHOCTH €ro pe3yibTara, Kak MOXHO HCIIOIb30BATh €T0
CaMBIM JTy4IINM 00pa3oM U TJie MOXXHO HEMEUICHHO MpH-
MEHUTH?

Camoe npsMoe Ha3HaYeHHUE ITOH TEXHOJOTUH, BO3-
MOJXHO, COCTOUT B 000OrpeBe JOMOB, a TaKKe CHaOxe-
HUM TEIUIOM JOMAaIHETOo NMPOU3BOJICTBA, MPOMBIIIJIEH-
HOTO U CEIbCKOXO035HCTBEHHOr0. BTOpHuHOE HCIOMB-
30BaHUE AOJKHO OBIIO OBl MPOU3BOAUTH TEIJIO AJIS
napa, 4ToObl yHpaBisiTh TYpOUHHBIMH 3JIEKTPUUECKU-
MU IeHepaTopaMu, U A CO3aHUs TATOBOW CHIIBI aB-
TOMOOUIEH, rPy30BUKOB, JTOJOK, IMOE3JA0B U camMoJe-
TOB. JTa cuctemMa Oblia OBl MPEBOCXOHA, €clii OBl BMe-
CTe C OXJIAJUTENEeM TypOOlITEeKTpUUECKUE TeHEPaTOPHI
3aKpBITOTO THIA JaBalH 3JIEKTPOIHEPTHIO IS dJIeK-
TPUYECKHX JIETAIOIUX TApeJIOK, UCIOJIb3yEeMBbIX I ya-
CTHBIX TPAHCIOPTUPOBOK. Tak Kak YUCTBHIA BBIXOH —
TETU10, IEPBBINA 3aKa3 OM3Heca — CrennadIbHbIN TeIIo-
0OMEHHUK JUIsl Iepeaadyu TeIula Boje U APYTMM HOCUTE-
JAM M I IPOU3BOJICTBA Mapa JIIs MOLUTHOCTH TypOUHBI.
Temno B peakTUBHOW KaMepe aTOMHON BOJOPOTHOU Te-
YU JIOJDKHO OBITH OBICTPO YJalIeHO TeNI000MEHHUKOM,
4yTOOBI MPEAOTBPATUTH U3JIUIIHEE HAKOIJIIEHUE TeMia,
croco0HOE pacljiaBUTh MOBEPXHOCTH peakTopa, KOTo-
pBIfl MOJYyYMJI M KaTaJlu3UpoBal PEKOMOMHUpYEMBbIe
aToOMBbI raza. YHOpPOIIEeHHBIH NPOEKT, NOKa3aHHBIN HU-
XKe, SIBISETCS MPOCTO KOMMEPUYECKUM IMPEIT0KEHUEM.
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Bunbam JAWH

Heckoubko eT Ha3ax HEMEIKNE METAIIYPrd UCIOJb-
30BaJIM ATOMHBIM BOJOPOJ B MEJHOM THUTIJE, CO3/1aBast
«BOJIOPOJHYIO CPEIy», YTOOBI BOCCTAHOBUTH METAJJIbI
IUTATUHOBOM I'PYNIBI U3 UX KOMIOHEHTOB. YTOOHI mpo-
TUBOCTOSITh BBICOKMM TEMIIepaTypaM, TpeOyeMbIM s
BOCCTAHOBJICHUSI, MEJAHBII TUTEb OXJIAXAAICA CHU3Y
BOJ0. Boma qoctatouno OBICTPO yaaisiia TEmio, 4To-
OBl TPEJOTBPATUTH PACIIaBIEHHE MEAH, MOCKOJBKY
MJIATUHOBBIE METaJIIbl OBUTH pacIjiaBlIEHbI B TUTJIE Ta-
SIABHOW NaMIIOoN cBepxy. M30nsanuus oT Kuciopoaa mpe-
JOTBpaTUIIa OKHUCIIEHUE TUTJIA U IUIATUHOBBIX METAJIOB
1 obecneyuia BOCCTAHOBJIEHHE IUIATUHBI BOJOPOIOM.
OTa ujes BMECTe C M3BECTHOW M MCIOJIb3yeMOU Oolee
45 neT MUPOTEXHOJIOTHEH 1 TpUMEeHsIeMoi Oosiee 34 et
CBApKOH MOBIHsIIA HA IPOCKT ATON (yHpoIleHHas Bep-
CHsl) aTOMHOUM BOJOPOJIHOW MEYH.

Py 3
(Shrork Electron EL:&B)
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CBepxceKpeTHble apxuBbl Tecbl

Lyne Atomic Hydragen Furmace 16 pmmapuun
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3AKJZIOYMEHUE

*" 196200 BTE — mHoOro 3Hepruu ot pyHTa BO-
nopoxaa. S ymumHys camoro cebs. 3aTreM MOBTOPUTE
nonyuenue suepruu 10000 pas. Korga atoT BUa «atom-
HOW SHEPrum» KOCHYJICS MaJeHBKOT'0 CETMEHTa HECBe-
Oylied aMepUKaHCKOW OOIIECTBEHHOCTH — CBapIH-
KOB — B mo3/iHue 40-e ToJibl, TOSIBUINUCH TA3€THHIE CTa-
TbU, TOBOPSAILHE, YTO TPaHCATIAHTHYECKHE pEilCh
KOpOJIeBBI Mapuu Moriu OBITh CAEJaHBl Ojaromaps
JUIIb KYCKY PaJHOaKTUBHOTO MaTepuaja, pa3MepoM ¢
Ms4 Uit Tolibga. OHM paccKa3bIBaIu CBOH TPEYyBEIIH-
YEHHBIE UCTOPUU, KOTJIa XOTEIU, YTOOBI MBI OBLIM 3a-
WHTEPECOBAHBI M IUIATIJIN 3a HET0, HO CETOMHS «Sep-
HbIE PEAKTOPBI» MPOU3BOJAT NEKTPUUECTBO HA YPOBHE
3¢ HEKTUBHOCTH YTOJBHBIX W Ta30BBIX TE€HEPATOPOB
(38%). U MBI Bce ernie TOMKHBI UMETh JICJIO C HEU30eK-
HBIMH TpoOsieMaMu OOJBIIETO pacxXoja apXaudHOTo,
3aCTOMHOrO SIIEPHOTO TOMIMBA U TE€XHOJOTUMN HCIOJIb-
30BaHUS MCKOIMAEMBIX TOTUTMBHBIX PECYpPCOB, OCTAHOB-
KM SIIEPHBIX MPOLIECCOB, B3PHIBOB U BEPOSTHOTO OIyC-
TOmeHus, Kak B YepHoOblie. KaMHM TpeTKHOBEHUS B
MCIOJb30BaHUU BOJOPOAa — (AaKTUUECKU HILTIO3HH,
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CBepxceKpeTHble apxuBbl Tecnbl

CO3JJaHHbIE KOPMOPATHBHO-TOCYAapPCTBEHHBIMU TPHU-
HYJAUTEJIbHBIMH MOHOIIOJHUCTAaMU. ATOMHBIH BOJOPOJ-
HBIH mpouecc ObUT OTKPHIT B 1912 roxy Jlanrmiopom u
ObLT pa3paboTaH KaK «CBapOYHBIN MPOIECC» TOJIHKO B
30-x rogax. «Yuensie» u3 JJOE* B Jloc-Anamoce cka-
3aJld, 4TO UCIOJIb30BaHHE BOJOPOAA TpeOOBAIO MpHUMe-
HEHUS TSDKEIbIX, TPOMO3JKUX KPUOTEHHBIX €EMKOCTEH U
o0opyoBaHus, 1MOKa HE ObLIa pa3paboTaHa )KHUIKas CHC-
Tema runpuaa gokropom ['epansaom Hladdranaepom usz
Kamudopuuu. Ona Obi1a ykazana MHO# B muchMe B «Ho-
BYIO MEKCUKaHCKY0 razery» B Canra-®e, Hpro-Mexuko,
B 1980 romy, rme s BeIcMesiT GaibIIuBbIe YCUITHS YICHBIX
B 1979 rony. Torna lladdnanaep u naptHeps! mpecieno-
Banucy CEKomM, moTomy uTo )XMIKHUN THAPUA XpaHHUI BO-
J0pOJ KaK «KaMEHHYIO COJIb», PacCTBOPSIOIIYIOCS MpPU-
omsutensno ipu 70 °C (CEK mpencraBmiia 310 Kak
BbI3bIBatoniee HegoBepue). Crnenuanuctel DOE ymo-
MHUHAIOT TOJBKO OoJyiee TsKemble, 0oiee TPOMO3IKHE,
TBEpAble METaUIMYECKHEe CUCTeMbl rujpuna. bonee
nerkas xuakas cucrema ruapuaa lladdnannepa, uc-
MOJIB3YIONIasi COJHEUYHbIE W3Ty4YEHHS ANl BHIPaOOTKHU
BOZIOpOIa, OyneT 3amMedaTeIbHbIM CIIOCOOOM XpaHHUTh U
MOCTAaBJISITH BOJOPOJ JJIi aTOMHOI'0 BOJOPOJHOTO MPO-
necca. Jlo cBugaHusi, HeQTSIHbIE KapTelH, NPHUBET,
aTOMHBIN BOJIOPOJI, C €ro CpokoM okymaemocTu! Mex-
Iy TIPOYHMM, MOSI TEXHOJIOTHS «XOJOJHOTO CIIaBay (Hc-
MoJIb3ylomass Mol (aHTaCTUYEeCKUH CBUHIIOBBIN Ka-
TOI), poBepeHHas MHOK B 1980 ronmy, paborama tak

* NOE — cokp. Department of Energy. MunuctepcTBo 3Hepre-
tuxu CIIA. — IIpum. peo.
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Bunbam JIAMH

xopoio, notomy uto Jlanrmiop B 1912 roay cooGuiui,
YTO €ro CBUHIIOBO-aMajblaMOBBIA KaTOJ HENOCPEACT-
BEHHO MPOU3BOJIUT «BO3HHUKAIOIIUI» (aTOMHBIN) BOJO-
poa. Moxere BBIOpPOCHTH CBOM KaTOJABl W3 Majuiagus, U
BO3BMHUTE U3 CILUIaBa CBUHIA ¢ amanbramoii! Ilocmort-
puTe Ha LEeHy BoJbl, Beipociiyto 10 4,00 noyuapos 3a
rajuioH. B KoHLle KOHLIOB, TOYEMY «OHW» JTOJIXKHBI IIPO-
laBaTh «HaM» LEJIbIM TaJUIOH YyucTod Boabl H, 0 memes-
Je «XMMHKATOB», 0COOCHHO, €ClIM TaJJIOHa XBAaTHT Ha
BCIO JKM3Hb?



Ob ABTOPE

*— Yunbsam Jlaitn poausncs bonbsmoit BecHoll B
mrate Texac B 1938 roay u BeIpOC B 3amajHO-TEXaCCKUX
ropojax He()TSIHUKOB, JIBa Tojla peOEHKOM MpOBEN B 00-
nactu buckaiickoro 3anuBa CeBepHoit Kamupopuun Bo
BpeMsi BTopoil MUpOBOil BOMHBI U HA TEPPUTOPUH FOTO-
BOCTOYHOUM bonpmoi gamu Texaca. Y Hero ecrtp I0K-
TOpCKasi CTENeHb M0 M300pa3uTEIbHBIM UCKYCCTBAM M
TexHudeckuM Haykam (1965 r.), monyuennas B ['ocymap-
CTBEHHOM YHUBepcutrere uMMeHH C(Csma XbIOCTOHA B
XanrtcBuiuie mrara Texac, u 3Banue akajgemuka Ctyauu
nckyccts (1969 r.), monydyenHoe B YHuBepcutere Texa-
ca B Octune. Ero cemeiinbie kopau B Texace MOSBISIIOT-
ca B 1820 rogy, 3a mecTHaaAUaTh JET JO PEBOJIIOLMU,
npowusoieaiieit B 3Tom mrarte. OH xun B Hero-Mexuko
¢ 1970 roga u Tenepb MOCTOSIHHO HAXOJIUTCS TOIBKO Ha
tore Canra-®e, B HEOOJBIIOM TOPOJE Ha KEJIE3HOM J10-
pore Jlamu. B 1993 roay on uzgan kaury «Kocmuueckue
npumensisl U3 [leHTarona: peraromme Tapeiaku — HUc-
KyCCTBEHHbIE 3jekTpuueckue Mamunb». B 1995 rogy
OBLIO BBINMYIICHO JOPA0OTaHHOE M PACIIUPEHHOE BTOPOE
u3aanue 3Tod kHuru. B 1997 roay Obu1 n3gan nepBbiid
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BBINYCK KHUTU «OKKyabTHas ¢puszuka spupa». B 1998
rogy ObLIO BBIYLIEHO BTOPOE, UCIPABICHHOE U3/IaHHE.
B 1999 rony Beinuia kaura «Maonnanetane [lentaronay
(Tpetuit Beimyck «Kocmuueckux npumensie u3 [len-
taroHa»). B 2002 rony Jlaiine uznan tpya « OKKyiabTHas
Hay4yHas AUKTaTypa: oduumuaspHas rocygapcTBEHHas
penurus HayKd U Kak ObITb OTIy4eHHBIM ewo». Jlns
YMEHbILIEHHUS BO3JEHCTBUS ITUX KHHUT Ha 00IIECTBO ObI-
Jla pa3BepHyTa MOIIHAs JIOXKHAas MPaBUTEIbCTBEHHAs
npomnaraija, OpraHu30BaHbl MyOJIHKAIlUU Yepe3 areH-

TOB pa3BeJKHU, BBIJAIONIUX ceOs 3a YJIEHOB 0OIIecTBa
«YOOIIOI'US».
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IIpensnaraemM BaM OTPBHIBOK M3 TOTOBSIIIEHCHA K H31aHUIO KHUTH
aBTOpPa M3BECTHBIX BO BceM Mupe OecrcessiepoB I'perra Bpeiinena

. BpeigeH. 2012:
BPEMA BEJ/IMKNX MNMEPEMEH

«MBlI )KMBEM B IIEPHO]] KOHLIA BPEMEHHU.

B nmepuon He kKOHIA CBETa, a KOHIIA MUPOBOW SMOXH —
5125-neTHero uuKIia BpeMeHH, — a Takke KOHLIA HAaLIero npu-
BBIYHOT'O B3IVIsIa HA MUP, CYILECTBOBABILETO B TEUEHUE 3TOTO
BpemeHu. CyIIecTBYIOIIAs MHPOBas dM0Xa Havanach B 3114
rofy o Hauiel 3pbl u 3aBeputcs B 2012 rogy Hamel 3phl.
Tak kKaK KOHEL OJJHOTO 3Tala 03HayaeT Hayajo CIEIYIOLIEro,
MBI TAKKE 3aCTaHEM TO, YTO MOCIEAYET 32 KOHLIOM MHpa: Clie-
JYIOLLYI0 MUPOBYIO 3I10XY, KOTOPYIO B IPEBHUX TPaJHULMAX Ha-
3bIBAITU 8ENUKUM LTUKIIOM.

U3 srmueckux mosm uxauiickon «MaxabxapaTeD», a TakKe
YCTHBIX TPAJAULMNA aMEPUKAHCKUX a0OpUTCHOB U IOCIIEIHEN
kuuru bubmm «Otkposenus Cs. Moanna borociosa» Bce Te,
KTO >KWJIM [0 HAC, 3HAJM O TPSAyILEM KOHLIE MHUpPa, U A HUX
9T0T (akT 0611 HeocriopuM. Kaxapie 5125 ner 3emns u Hama
ConneuHas cucTeMa Ha CBOEM ITyTH BO BceneHHoi nocTuraror
TOYKH, KOTOpasi 0003Ha4aeT KOHEI IMEHHO Takoro nukia. Ilo-
CJie 3aBEpLICHHs] OAHOTO IMKJIA HAYMHAETCS HOBask MHUPOBAs
anoxa. O4YeBUIHO, 3TO BCETIA MPOUCXOIMIIO TAKIM 00Pa30M.

o xpaitHeil Mepe 3a 4eThIpe TakKX UKIA (WU NSTh, CO-
IJIACHO ME€30aMEPUKAHCKUM TPaJAHULUsIM alTEKOB U HapOJOB
IJIEMEHH Maiisl) Halllk MPEeIKH MEePeXUIH BCE TO, YTO CBA3aHO
C KOHLIOM MHpa: U3MEHEHHUs OOIMX MAarHUTHBIX MOJIEH U KIIH-
Mara, COKpallleHUE PECYPCOB, MOBBIIIEHHE YPOBHs Mopsl. OHU
00xouMch 0e3 CITyTHHKOB M MIHTepHeTa N KOMITbIOTEPHBIX
Moyieniel, KOTopble MOV Obl TIOMOYb MOATOTOBUTHCS K TAKMM
paIMKaIbHBIM [IEPEMEHAM.

To, 4TO OHHU KWJIM M 3alUCBHIBAIN UCTOPUIO, SIBIISETCS
MOIIIHBIM J10Ka3aTeIbCTBOM HEOCIIOPUMOW MCTHHBI: BHE BCS-
KOI'O COMHEHHUsI, OOMTaTeNN HaIleH MIaHeThl KWK B MEPHOJ
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KOHI[a MHPOBBIX 310X B mponutoMm. Hamm npenku He mpocTo
BBDKHBAJIH, HO M YUIJIHCH Oarogapst TpyIHOCTSIM, COMPOBOXK-
JIABIIAM TJI00ambHBIC M3MEHEHUs. ['0BOpS CIIOBaMHU HAIINX
MIPEIKOB, OHU JEJIAIN BCE, YTOOBI COOOITUTH HAM O TOM, YTO
3HAYUT MEPESIKUTH TAKOH PEKUH MOMEHT UCTOPHHU; U TOCTY-
MTIJTH TIPaBHIIBHO, TaK KaK TAKME MOMEHTHI JJEHCTBUTEIHHO TT0-
BTOPSIIOTCS HewacTo. 3a mociennue 26000 jeT Bcero NUIIb
MSTh TIOKOJIGHUH TIepeXUIN CMEHYy MHUPOBBIX 3moxX. V Harre
TIOKOJICHHE OyJIeT IICCThIM.

CymiecTByroIasi MUPOBasi I0Xa HE MPOCTO MCUE3HET Ha
3aKaTe MHUpa 1 3aTeM OyZeT CyIIecTBOBaTh BEYHO TAe-TO B JIPY-
TOM MECTE, HO «HE 37IECh»: y Halllel ke MUPOBOM 3MOXH €CTh
«cpok rogHocTm). OHA TMPEKPATHUT CBOE CYIIECTBOBAHUE B OII-
PEleNeHHBII MOMEHT, B CBSI3U C OIIPECIICHHBIM COOBITHEM; B
JIeHb, KOTOPBIN OBLUT OTMEUEH B KajeHape 6omnee wem 2000 et
Ha3aJ. DTa JaTa He SBisgeTcs TaiiHon. [1nemena maiisi, BeIYmC-
JUBIIUE 3Ty ATy, YBEKOBEUIIIH €€ IS OyaylHX MOKOJIEHHI:
OHa ObUIa BBITPABHPOBAaHA HAa KAMEHHBIX MAaMSATHHKAX, KOTO-
pBIe OBIIH COOPYEHBI M OyyT CTOSATH IO KOHITA BPEMEH.

YuureBass ¢opmar apesHero kameHmaps Long Count —
CHCTEMY XPOHOMETPUPOBAHUS, U300PETCHHYIO Maiis JJIsl TOTO,
YTOOBI CIETUTH 33. 0COOEHHO UIMHHBIMHU TEPHOJAMH, — II0-
CJICZIHUH JICHb HAIlleil MUPOBOMW 3IMOXM 3allMCaH B BUIE KOJA,
COCTOSILIETO M3 MATH YacTe. YacTu YUTar0TCs CJIEBa HAIPaBo,
UMEIOT YHHKAJIbHBIC HA3BaHUS, CHUMBOJIU3HPYIOIINE YMCHbB-
MIAOUTUECs] €MHUIBI BpeMeHu. KpaiiHsis cneBa 4acTh baktun
cumBonmsupyer 144000 mueii. [IpaBee uner katu, umo COOTBET-
cteyet 7200 masM, tun — 360 mHAM, uinal — 20 qHIM H kin — 1
JIHIO. YUUTBIBAs JJAHHBIN KO, KAJICHIAPh Maiist ONPEAeIIsCT IaTy
koHma Harrei sroxu 13.0.0.0.0 (13 mukinoB baktun, 0 TUKIIOB Ha
OCTABLIMECS €IUHUIIBI BPEMEHH).

Ecnu nepeBectu nary B GoJiee PUBBIYHYIO [Tl HAC CUCTE-
My BpEMEHH, TaHHOE COOOIIEHHE CTAHOBHUTCS MOHATHBIM. Co-
0O0IIEHUE TOBOPHUT O TOM, YTO HAIIl CYIIECTBYIOIIUN MUPOBOI
IIUKJI COBIIAJIET C 3UMHHM COJHIIECTOSTHHEM, KOTOPOE, IIPo-
u3oiiger 21 nexadps 2012 roga. IMEHHO 3TOT ACHB 3araiou-
HBIE Maiisl Ha3BaJM YAUBUTEIHHBIMA aCTPOHOMUYECKIMH CO-
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OBITHSME, 03HAYAIOIINMH KOHEIl HaIlleH SMOXH... U CIeNalln
9TO OoJIee IBYX THICSY JIET Ha3a]l.

BpemenHnoii ko 1: MBI )KUBEM B TIEPUO]] 3aBEPILICHUS Bpe-
MEHHOTO IUKJIA MPOJOIDKUTEIIEHOCTRIO 5125 j1eT — muposoii
3MOXH, KOTOPOE, MO MOACYETaM JAPEBHUX HAPOJAOB Maiis, HACTY-
TTUT BO BpeMsI 3UMHETO conHIecTosTHUS 21 mexadpst 2012 roxa.

Y4nuTHIBas PEAKOCTh TAKOTO COOBITHS, KaK 3aBEpIICHHUE
BPEMEHHOTO IIMKJIa, MOKHO IIPEICTaBUTb, YTO MOCIIEHUE CBH-
JICTEIT CMEHBI OJTHON MHPOBOH 3ITOXH APYTOM >kmiw B 3114 ro-
Iy A0 Hamei spol, npubmusutensHo 3a 1800 et 1o BpeMeH
Monwuces u Obubieiickoro Mcxona.

HOBOE 3HAYEHHME KOHIIA
MHUPOBOHN SMOXHU

Jlums B HeaBHee BpeMsl 3HAUCHUE MUPOBOH 3MOXH CTaJIo
MpUOOpETaTh CMBICH I COBPEMEHHBIX yueHbIX. HecMmoTpst Ha
TO 4TO OOPATHBIA OTCUET BPEMEHU JIO0 KOHIIA AIIOXU KPOETCsI
ryOOKO B HaIlleM MOJICO3HAHMU (TIOYTH B BCEM MUPE JFOJIA UC-
MBITHIBAIOT OIMYIICHUE TOT'O, YTO YTO-TO MPOUCXOJINT), TE YC-
JIOBYSI, KOTOPBIC MTPUHECET KOHEII 3MIOXH, TOJILKO ceildac pac-
MO3HAIOTCS HAYYHBIMU JUCIUATUIMHAMU: OT T€OJIOTHU M OKea-
HOJIOTUM JI0 aCTPOHOMUH U KIIMMATOJIOTHH.

[IpuunHa, MO KOTOPOH yUCHBIE, Ka3aJI0Ch ObI, TaK MO3IHO
MIPUCOETMHUIIUCH K Hiee KOHLIA MUpoBoi 3moxu B 2012 roxy, 3a-
KJTFOYaeTCsl B OTCYTCTBUM TEXHOJIOTHA. Bcero nuiib B TeUeHNe
niocieaHux 60 netT Mbl 00peii KOMIBIOTEPBI, CITyTHUKH, 000pY-
JIOBaHUE C JUCTAHIIMOHHBIM YIIPABIICHUEM, CIIOCOOHBIC ITOATBEP-
JITH CBSI3b MKy KOHIIOM MHPOBOM 3TIOXU ¥ TEMH U3MCHEHHS-
MU, KOTOpPbIE OH IIPUBHECET B HAIITY )KU3Hb. MUPOBOI KITUMAT,
TIOCJICI0BATENILHOCTh COOBITHI BOWHBI M MUPA U JI)KE HAIIH Y-
XOBHBIE OTHOIIEHHs ¢ borom u BceenenHoit — Bce 3TO OKa3biBa-
€TCs TIO]T BJIMSIHUEM TLTaHETAPHBIX M3MEHEHHH, YTO TTOTBEPKIa-
eTCsl TIOKYMEHTAJIBHO JTy4ITIei HAyKOW HAIIIETO BPEMEHU.

TowHO Tax ke, KaKk MBI XOTHM IIpefocTepeyb Oy IyIie mo-
KOJICHHS O TIpoOsieMax XX BeKa, aTOMHOM OPYXKHH U TJI00aITh-
HOM TOTEIUIEHNH, ITUBIIN3AINY B TPOIIIOM IpeIoCTeperaimm
Hac O KOHIIE MUPOBOM 3IOXM, KOTOPBIM UM JOBEIOCH Mepe-
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xuTh. [lepexuB 3aBepIIeHNe ITOCIEAHET0 BETHKOTO IHKIIA,
KUTENN 3EMITH CAENAIN TO, YTO JFOH JAENAI0T MOCIIE 10X ab-
HOTO COOBITHS, N3MEHHBIIIETO MHP HaBEKH: OHH OMHCAJH CO-
OBITHS TS TTOCIICAYIONHX TToKoJieHuH. [locTymmB Takum oOpa-
30M, OHH OBUIM yBEpPEHBI B TOM, YTO MBI OyIeM 3HATbh, YETO
OKHIIATh U K YeMy HYXKHO ObITh ToTOBBIMH. Harmm mpenku y3-
Hasi 00 3TOM M3 COOCTBEHHOTO OITBITA.

Bonee gwem 51 Bek Ha3aa HANIM TPEIKH TPHIIOKHIN BCE
YCHIJIHSA IS TOTO, YTOOBI TIOAENUTHCS C HAMU U TIPEAyTIPEANTD
HAac 0 TOM, Kakoi OyJeT 3pa MOIITHON SBOJIIONMH B OyAyIIIeM,
KOTOPYIO OHW MOTJIY JIUIITH TIPEACTaBUTh cebe. ITa dpa HaCTy-
naet ceiyac. [IoHATE JaHHOE NOCIaHUE O3HAYAET MTOHSTH HAIll
myTh BO Beenennoit u Bo BpemeHu. U Bce 3TO CBSI3aHO C IUK-
JIAMHL.

BpeMeHHOﬁ KOI 2: Ham MMpeaKu 3anucaliu TOo, KaKk OHA
TNCPEIKUIA HOCJ'IG,HHI/If/'I «KOHECIL MHpOBOfI OIIOXH», II0Ka3aB, BHC
BCSKOTO COMHCHHA, YTO 3aBCPLICHUC O,[[HOfI MHpOBOfI OIIOXH
SBJISICTCSA HE KOHIIOM CBETa, a Ha4aJIOM CJ'ICZ[YIOH.[CIZ.

[To cBoeit mpupose UK MOBTOPsieT caM cebs. Cremona-
TEJIFHO, KOHEIl KaKI0TO IFKJIA 10 ONPEeIeHHI0 0O3HaYaeT Ha-
Yayo Apyroro. BaxxHo TO, YTO IS TOTO, YTOOBI TIOMACTh B HadYa-
JI0 YeT0-JI00 HOBOTO, IIUKJI IOJDKEH MTPOUTH Yepe3 KOHEIl TOTO,
YTO ceifuac cymiecTByeT. B To Bpemsi Kak Takasi TOBTOpSoIasics
TIPUPOAA IWKJIA OYeBHIHA B CITydae ¢ MEIIKOMAacIITaOHBIMH Be-
I[aMH, TAKAMH Kak BpeMeHa rojia ¥ (asbl JIyHbI, OHA HE BCEra
OYeBH/IHA, KOTJ]a MBI TOBOPUM O KOCMITYECKHX ITHKIax ComHed-
HOM CHUCTEMBI, JBIKYIIMXCA 10 [ anakTuke.

OTOMY U MOCBSIIAETCA MOCIAHUE HAIIUX MPEIKOB Maisl.
OHM TOHATY MPHUPOAY BPEMEHHBIX ITHKJIOB 3aI0JTO JI0 TOTO,
KaK Hayka oMucaia Halle IBUXeHue Bo BeeneHHol. «XpaHu-
TEJI BpeMEHW» IUIEMEH Maisd COXpaHWJIHM TO, YTO 3HAIH, U
BKJIIOUWJIM CBOM 3HAHUS B pacckasbl 0 BeceneHHOM U *KU3HU:
HEHAYYHBIE ONIFICAaHUS COUIAHUS M Pa3pyLICHUs, POXKICHUS U
CMEpTH, Haualla ¥ KOHLIA — OMHMCAHUS, COXPAaHUBIINECS 0 Ha-
1rero BpeMend. B To Bpems kak criennguka KOHIIa CBETa Bapb-
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UPYETCS B 3aBUCUMOCTH OT TPAJAUIUHI, KyJIbTYPbl U PEIUTHO3-
HBIX BEPOBaHUIA, CyIIECTBYET 00MIas MbICIIb, KOTOpas MPOXO0-
JUT BO JJIsl BCEX KynbTypax. llouTm BO Bcex APEBHUX
MPENICKa3aHMsIX O HAIlleM BPEMEHHU B MICTOPUH HaIll BEK OIHChI-
BACTCS KaK JICTCH/IapHAs «TEMHOTA.

Ot mHIyCcOB, Bemynmx xpoHuky FOr (Yuga), 10 npeBHETO
kanennaps Long Count ruieMeH Mmaiisi, OTMEUAIOIIUX OCTaB-
HIMecst THA CYIIECTBYIONIETO BEIHMKOTO IMKJIA, HaIllla 3I0Xa
MPEJICKA3bIBACTCS KaK AM0Xa BOWHBI, CTPaJaHuii, HEyMEPEeH-
HOCTH Y HEpaBeHCTBA. B TO BpeMs Kak 3TH ONMUCAHHS 3Bydar
YIpOKAroIIe, CYyNIECTBYET U MOJIOKHUTEILHA CTOPOHA: HECMOT-
ps Ha TO 9TO TEMHOTA 00sA3aTENLHO OyeT, OHA MPOIJIMTCS He-
JOJITO.

Mpuuuna: B GU3NIECKOM cMbIcie Hara CoTHeYHAsT CUCTe-
Ma JBIDKETCS MO KpaTdallield 4acTH OpOWTHI, ITOXOXKEW Ha
TJIOCKUH KPYT, DIUINIIC, TajdbHUE KOHIIBI KOTOPOTO HECYT HAC K
TOYKE, PACIOJI0KCHHONH Ha caMOM OOJIBIIIOM PACCTOSIHUU OT
LeHTpa Haiel poaHo ["anaktuku — Mneunoro IlyTu.

®uznueckuii 3PQEKT: IPEBHUEC TPATUIINH, A TAK)KE COBPE-
MEHHAsl HayKa yTBEP)KJAIOT, YTO HAIIE MOJIOKEHUE Ha ATOU
[UKIMYECKON OpOUTE OTpeessieT, KaKUM 00pa3oM MbI OIILy-
II[aeM MOIIHBIC UCTOYHHUKH YHEPTHH, TAKHE KAK «MACCHBHBIC
MarHUTHBIC TIOJIsT», KOTOPhIE UCXOIAT U3 LieHTpa Hamei ['a-
JAKTUKHU. B HOBEHIINX MCCIIEIOBAHUSAX BBIIBUIACTCS TUIIOTE3a
0 TOM, YTO TOYHO TAKUE ITUKJILI MOT'YT OOBSICHUTD 3araJI0uHbIC
MOJICTT OMOJIOTMYECKOTO pa3sHOoOpa3usi — YBEIWYCHUE U
YMEHBIIICHUE KOJMYECTBA OPTaHU3MOB, KHMBYIIUX Ha 3eMile
(Takue, KaK MaccoBO€ BbIMHUpaHue, npousorieniee 250—450
MUWJLTHOHOB JIET TOMY Hazan). Kpome Toro, coBpeMeHHbIE OT-
KPBITHUS TTOJITBEPKIAIOT, YTO pacroiioxkeHne 3emin (opOuTa,
yroJI HaKJIOHA, KoJieOaHNe) Ha BCceM MyTHu Bo BceneHHol co3-
JIA€T MOCTOSTHHO M3MEHSIONIMECS IIMKIIBI, BIUSIONINE HA BCE:
OT TEMIIEPATyphl U KIIMMAaTa JI0 TIOJIIPHOTO JIbJ]a U MAarHUTHBIX
noJiel tiaHeTel. bonee moapoOHO Takue 3 dexTh OyayT pac-
CMaTpPHUBAThCS B 3TOW KHUTE.
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OMOIUOHAJBHBINA, JYXOBHbI IOBEKT

Mp1 aBrKEMCA BCe Janibiiie OT 1eHTpa [ anaktuku. Paccros-
HIE MEXIy HaMH U PAcIONOKEHHBIM B LIEHTPE MCTOYHHUKOM
SHEPruH OBUIO OMHCAHO IPEBHUMHU TPAIULUAMH KaK TOTeps
CBSI3H, KOTOPYIO MBI 9yBCTByeM KaK Ha JyXOBHOM, TaK U Ha 9MO-
[MOHAJIFHOM ypoBHe. HaydHast CB3b MEKIy KaueCTBOM MarHuT-
HBIX TIOJIEH 3eMIIH, TO €CTh TeM, KaKuM 00pa3oM Ha HUX BIIHSIOT
KOCMUYECKHE YCIIOBHS, ¥ HAIIUM CaMOYYBCTBHEM YETKO ITOJI-
TBEPKIACT YOSKICHIS IPEBHIIX.

Tak xe, kak BpaiieHue 3emian 00eceYrBaeT CMEHY caMon
TEMHOW YaCTH HOYM U PACcCBETa, HAIle pacrojokeHne Bo Bee-
JICHHOH JIeTIaeT BO3MOXKHBIM TOSIBIICHUE TEMHOW YacTH HaIIeh
MHPOBOM 3T0XH JI0 TOr0, KaK Hailla HeOecHast 00nTa HaYMHACT
TIOBOPAYMBATKLCS M MPUOIKACT HAC K LICHTPY HAIlICH TalaKTh-
ku. [locye Takoro moBoOpoOTa MBI OIIyIiaeM H30aBJICHUE OT pas-
PYIIUTENBHBIX CUJT TEMHOTHI HAIIero IIUKIa. TOYHO Tak ke, KaK
HOYb JIOJDKHA TIPOUTH JJIS TOTO, YTOOBI HACTYIIHII HOBBIH JICHB,
€IMHCTBEHHBII ITyTh TIPUHATH K CBETY CJISYFOLIETO IIUKJIA — 3TO
TIEPEIKUTh TEMHOTY CYIIECTBYIOIIETO IMKJIa. BceM M3BECTHO,
YTO OIIYIICHUE TEMHOThI OE3yCIIOBHO CYIIIECTBYET B HAIIIEM MH-
pe, ¥ HaM He HaJI0 ero UCKaTh; OJIHAKO JAPECBHUE MPE/IBUICITH TO-
pazo GobIIe PagoCTH, YeM CTpaiaHuil. [laxke B Halll BeK — BEK
BEJIMKOM TEMHOTHI — TaKHUE TOJIIPHBIC MPOTHUBOIOI0KHOCTH,
KaK MUp, 3/I0pOBbE, TFOOOBb U COCTPAJIAHUE, CYIIECTBYIOT B U30-
OMITHH.

Hamm npenxu obmamany yIuBATENFHO TITyOOKHM ITOHUMA-
HHEM TOTO, YTO O3HAUYAET HAIle OIIyIIEHIEe KOCMIYECKNX ITHK-
JIOB Ha Pa3NIYHBIX YPOBHAX. Kakum-To 00pa3oM OHH 3HAIH, YTO
pacmosokenre 3eMi Bo BeeneHHo# noBmsieT Ha prsndeckoe
COCTOSTHHIE HAIIIETO MHUPA, a TaKXKe Ha YMOLIMOHAIBHEIE U TyXOB-
HBIE OITYIICHHS, HEOOXOAUMBIC HaM IS TOTO, YTOOBI OOBSITH
Bceenennyro. C momMortpro MUQOB, aHaIOTHiA 1 MeTadop OHM Ha-
TIOMHHAIIF HAM O TOM, 9TO, YeM OOJIBIIIe MBI OTAAISIEMCS OT TaKO-
T'O MOIIHOTO UCTOYHHKA YHEPTUH, TEM CHIIbHEEe CTAHOBUTCS TEM-
HOTa 1 TeM OOJBIITYIO ICTaPMOHHUIO MBI OIIIyIIaeM M3-3a TIOJIEH,
BIMSFONIMX Ha HaITy JKU3HB 37eCh, Ha 3emite. OT TpauITiiA XOIH
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1 ipeBHUX Ben nnet omryrieHne pa3oOIeHHOCTH, KOTOpast TAKKe
TIPHUITACHIBAETCS HAIIIEMY YyBCTBY ITOTEPSIHHOCTH.

Hamm npenmmecTBeHHUKH TPeIOCTepErany Hac, 9To, 0C-
TUTHYB CaMOM aJIbHEW TOYKH ITUKJIA, MBI MOJKEM 3a0bITh, KEM
SIBIIIEMCSI, — W YTPATHTh CBA3b JAPYT C APYTroM U ¢ 3emiieit. OHu
TOBOPHIIM HaM, 4TO MBI 3a0yzieM cBoe mpomnioe. ViMeHHo Ta-
KO€ YyBCTBO Pa300IIEHHOCTH SBISETCS TOCIEACTBUEM IyTH
[IUKJIa, TT0 KOTOPOMY MBI IBIKEMCSI K CaMOW JTaIbHEH TOUKe
Hallei raJakTHdeckod opOuThl. M3-3a TaKMX UyBCTB TaKXkKe
BO3HHUK CTpax, KOTOPBIN MPUBET K XaoCy, BOMHE U Pa3pyIICHU-
SIM B KOHIIE TIPOILTBIX NHUKIIOB. HamprmMep, Xonm OnmCcHIBalioT,
YTO B KOHIIE IBYX ITPOLLTBIX MUPOBBIX ATIOX YKaJHOCTH ¥ BOWHBI
MIPHUBEJH K TIOTEPE CaMOr0 JOPOTOTO JJISl BCEX JIFOJIEH: HAIINX
ceMeil, Hamel MUBIIIH3AINN U Hac camux. OTKpBITHE OJ1aro-
Japsi apXeoJIOTHH Pa3BUTHIX ITUBIIIN3AINH, PACTIONOKEHHBIX B
noyuHe peku Mua mexxay coBpemenHot Munueit u Iakucra-
HOM, TIOATBEPKIAIOT MU(BI XOIH, a TAKKE JOCTOBEPHOCTH WH-
TUHCKOM dIIYecKoi mosMel «Maxabxapara» 3 100000 cTpok.

Bo Bpemst packorok ObIm 00HAPY>KEHBI OCTAHKH JIFOZCH, Ha-
XOIIMBIIMXCS B TaK HA3bIBAEMBIX apXEOJIOTaMH «II03aX TOJIETay,
Oraromaps 4eMy MOYKHO CIEIaTh MPEIITOI0KEHHE O TOM, YTO OHH
criacanvch OETCTBOM OT TOTO, UTO Pa3pyIIMIO UX IUBHIN3AIIHIO.
Hccnenosarerm «MaxabxapaTbDy TIPE/IIONararoT, YTo 3Ta padbora
OITICHIBAET BEJIMKYIO BOWHY, Pa3BEPHYBIITYIOCS B JIOJWHE, U YKa-
3bIBaeT TOYHOE PACTIOIOKEHNE HOBBIX OTKPHITHH. OCTaHKU AaTH-
pytotcs ipuonmusutensao 10000 et Hazam, TO €CTh BpeMEHEM,
KOTOpoe OBIJIO IBE MUPOBBIE AOXH TOMY Ha3al.

Korna mbl moiiMeM, 4TO 3HAYUT TEMHOTA HAIIETO [UKIA U
TIo4eMy OHa HEOOXO/IMa, BEJIMKHE BBI3OBBI HAIIIETO BPEMEHH OT-
KPOIOTCS HAM B HOBOM CBeTe. B 3TOM CBeTe Haille BpeMsi B UCTO-
pHUH ¥ Hall OTBET Ha M3MEHEHHS, BOSHUKAIOIINE B HACTOSIIEE
BpeMsi, 00peTaroT nHoe 3HaueHue. C y4eToM 3TUX HJeH CTaHo-
BUTCS TIOHSATHEE, YTO HACTOAIIEE BPEMsI — 3TO JIydIllee BpeMs
JUTs Hac, YTOOBI MEPEKUTh TAKOH IIUKII, TaK KaK celivac Mbl BIIEp-
BbIe 00J1aZlaeM OCMBICIIEHHEM, HEOOXOAUMOCTBIO M TEXHOJIOTHS-
MM JJIsl TOTO, YTOOBI IIEPEHTH B MUP BCEX BO3MOXKHOCTEH U BbI-
Oparth OyyIee, KOTOpoe TIOCTEyeT 3a Xa0COM HacTosero. Ta-
Koe ObLI0 ObI HEBO3MOKHO Jake Beero S0 JeT Hazal.
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Ecny MBI BHUMATEIEHO TTIOCMOTPUM Ha paccKasbl U 3aIh-
CH, KOTOpBIE JOMUIN 10 HAc 32 250 MOKOJICHHUH, CTAHOBHUTCS
OYEBUIHBIM TOT (haKT, UTO T€, KTO MEPEKHMIT KOHEI] TIPOIILION
MHUPOBOU STIOXH, TIPHIIOKWIIN BCE YCHITHS IS TOTO, YTOOBI MBI
Y3HAJIH, 94TO 3T0 Takoe. CeroHs MBI HAXOIUM IUTOJIBI MX TPY/a,
KOTOPBIC COXPAHIIINCE U HAC B MIX XpaMaxX, TeKCTaX, TPaIu-
IUSIX M KYJIBTypax.

PACHOJOKEHHE, KOTOPOI'O
MBI BCE KIAJIN

HecMoTps Ha TO 4TO TOBECTBOBAHHS TAKUX APEBHUX [IUBU-
JU3AIAH, KaK XOIH, XUHAY U Mals, UMEIOT CBOIO CIenn(rKy,
BCE OHHU BCE MPHU3HAIOT IUKINYHYIO Npupoay Bcenennoit. U
HUX YTBEPXKAAETCS, YTO MO KpalHeN Mepe TpU MUpa CYIIECTBO-
BaJIO ¥ OBUIO Pa3pyIIeHo JI0 TOr0 MUPa, B KOTOPOM MBI )KUBEM
ceiiuac. B To Bpems Kak pa3Hbie TpaJUIIMHU HUCIIONIB3YIOT pa3-
HBIE 3HAKH JJIS1 TOTO, YTOOBI COOOIIHTH, IJIC MBI HAXOAMMCS B
HAIlleM ITUKJIE MAPOBOW 3II0XH, BCE 3HAKH B CYIIHOCTH TOBO-
PAT HaM 00 OJIHOM H TOM K€: O TOM, YTO MEPEXO OT CYIIECT-
BYIOILIEH 310X B CIEAYIOIIYIO MPOUCXOAUT celyac.

Kanengapp maiist oTIM4aeTcsi OT TaKMX YCTHBIX TPAdUITUH,
KaK XOIH, TEM, YTO 3TO BPpeMEHHasl JIMHUS, HEOOXOauMast JIst
0003HaYCHNS KOHIIA TIEPEX0JI0B B ONPECIICHHBIN IeHb. B TO
BpeMs KaK MX KaJeHIapy TOYHO HICHTU(PUIMPYIOT PACIOJIONKE-
HUe, 0003HaJaroIIee nepexo (peaKas acTpoHOMUYecKas Qury-
pamusi, KOTOpylo MOATBEPKAAIOT COBPEMEHHBIE KOMITBIOTEPHI),
MMEHHO Malis 3HaJIM O ABM)KEHHH 3eMin Bo BcelleHHOI, 1 3TO
JIeTIaeT UX TIOBECTBOBAHUE eIlle 0OJiee Y IMBUTEIILHBIM.

B wactHOCTH, MM OBIJIO 3BECTHO, UTO B IIEPHOJ [0 3UMHETO
coxanectossaus 2012 rona 3emis u Bes Hamta ColtHeYHas CHC-
TeMa TIeperayT B AKCTPaOpANHAPHOE TI0 BCEM IapamMeTpaM Io-
noxenue. IMEHHO B 3TO BpeMsi MBI TIPOXOIM BOOOPaKaeMyto
JMHAIO, Pa3leNIoNlyto IBE TOJOBMHKHM Hamel [ amakTuku u
umerontyto Gopmy nucka. [lomobHO 3kBatopy 3emim, pasie-
nmsroremy CeepHoe u FKOxHOE Tomymmapus, THHUS, TTOX0XKas
Ha 3KBaTOpP, KOTOPYIO MbI TiepecekaeM Ha Muiieunom Ilytu, pasz-
JIENISIET «BEPXHUID U «HIDKHUIDY JUCKU Hallel [ anakTuku.
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Tak kax muaHeTsl Hamiel COMHEYHOW CHUCTEMBI CBS3aHBI
apyr ¢ npyroM u ¢ ConHIIEM, TTepecedeHne SKBaTopa Harren
lanakTuku Takke cHabX)aeT HaC MUCTUYECKAM HCTOYHUKOM
SHEPIruH, PacroyioKeHHbIM B 1ieHTpe Mineunoro IlyTtu. Takoe
PAacIooKEeHUE U CO3JaHHBIC UM YCIIOBUS TOBOPAT O 3aBEpILIe-
HUH BEJTUKOTO IUKJIA, Ha YTO YKa3bIBAIOCH B KAJIICHJAPE MAaiis.

Ecnu ObITh TOYHBIM, 3aBEPILICHUE IUKIIA TIPOUCXOIHUT HE 3a
OJIUH JieHb. J[pyrumu clioBamu, Hallle TepeceueHre Booopakae-
MO JIMHUY, PA3eIIOmEen Halry ['anakTuky, He 03HA4aeT, uTo
20 nexaOpst 2012 roga MBI BCe JISHKEM CIIaTh B OJTHONH MHPOBOM
anoxe, a 21-ro npocHeMcs B a0COIIOTHO# ipyroii. Bmecto atoro
3MMHEE COJHIIECTOSIHUE MPEJCTaBIsACT OO0 acTpOHOMUYE-
CKHU MoKa3arenb, KOTOPBIA Maiisl BIOpAIU TS ONPEACTICHUS
LEHTpPa 30HBI TIepexoia. JTa 30Ha HAYMHAeTCs 3a10ro 10 2012
rofia U 3aKaHYMBACTCS 3HAUUTEIBHO MO3THEE 3TON JIATHI.

N3-3a pa3zmepa HEOECHBIX TEN U OTHOCUTEIILHOTO PacCTOsi-
HUSI MKy HUMH JUTS HAaC, *KUBYILIUX HA 3eMJie, TAKOE PacIoio-
YKEHUE KKETCsl MEIUICHHBIM U TIOCTEIEHHBIM NIEPEX0/IOM B TeUe-
HUE BPEMEHHOTO nepuoza. M3BecTHbIN HaM IpUMep 3aTMEHUS
MPEKPACHO WLTIOCTPUPYET TO, KAKUM 00pa3oM BO3HUKAET TAKOU
MocTeneHHbId nepexoa. Eciau Bl koraa-mubo HaOromam JIyH-
HOE 3aTMEHHUE, BaM, BO3MOXKHO, IMOTPEOOBAIOCH HE TaK MHOTO
BPEMEHH, YTOOBI TIOHSATh, YTO 3aTMEHHE 3aKOHUYHTCS HE Cpasy.
Ilocne Toro Kak 3aTMEHHE HAYaJIOCh, BEI MOXKETE 3aCKOUUTD J10-
MOM, MPUTOTOBUTS YAIIIKY Yasi, CIIeNaTh Mapy TelieOHHBIX 3BOH-
KOB U TIOKOPMHUTH JJOMAIITHUX KUBOTHBIX MEPel TeM, KaK BBIATH
00paTHO 1 HAOJFO/IATH CaM TpoIiece 3aTMeHus. e naxxe 3emits
JIBIKETCS B TIPOCTPAHCTBE CO CKOPOCTHIO 0K0JI0 65 GUD Muib B
Yac, B HOUb JTYHHOT'O 3aTMEHUS TaKasl BEICOKAsi CKOPOCTD HE OIITy-
maetcst. 1o mpoucxomuT onaroapst 3G deKTy ABIKEHHs B IPO-
CTPAHCTBE KPYITHBIX OOBEKTOB, TAKMUX KaK IUIAHEThI, HA BBICOYAli-
IIMX CKOPOCTSIX CKBO3b OOIIMPHEIC MPOCTPAHCTBA. Y HAC CO3/a-
€TCsI TAKOE BIICUATIICHUE, Oy/TO OHH JIBIKYTCS MEJJICHHO.

TakuMm 00pa3oM, €CIT CONHIIE TTPUOIIMKAETCS K TIOI0XKe-
HUIO Ha OJTHOW JTMHUU C 3kBaTopoM Mieunoro [lytu, 3umnee
comatecTossare 2012 roma oTMeYaeT TOUKy BHYTPH 30HBI TIepe-
XO0J1a, KOTOPBIN (paKTHYECKH HavyajCs MHOTO JIeT Ha3ajl. B cBoeii
AMOXaNFHON paboTe, MOCBAIICHHOHN MTEPeCeICHUIO TalaKTHYe-
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ckoro skBatopa B 2012 rogy u 3HaYeHHIO 3TOro coobITHs, Koc-
moeenes Maita 2012, Jlxon Mevmxop >KEeHKHMHC TOBOPUT O
TOM, YTO TaKO# Mepexo] — CKOpee MPOLECC, HEKENU COOBITHE.
Hcnone3yst moacyeTsl, Mpon3BeACHHbIE OEIBIHACKAM aCTPOHO-
MoM JIxxeaHoM MeycoM, JIPKEHKUHC ENaeT MpeanoniokKeHUe O
ToM, 4TO ABIKeHue ColHIIA Yepe3 30Hy AKBaTopa MIedHOro
[Iytn oxBaTbIBaeT COOTBETCTBYIOLIYIO BPEMEHHYIO 30HY, KOTO-
pas Haganace B 1980-m u 3aBeprutes B 2016 romy. Haxe ¢ go-
MYILEHHEM TTOTPEIIHOCTH TUIFOC-MUHYC HECKOJIBKO JIET 3TO 03-
HavaeT, 4To 3eMJIsl y>Ke JaBHO HAXOIUTCS B PACHIONIOKEHNH, KO-
TOpOE TUIEMEHA Maiis Tpesickasany 0osee 2 THICSY JIET Ha3a/l,

Kakoe 3nauenme uMeer Takoi peaKHii MOMEHT B UICTOPUU
ACTPOHOMUH /114 HaIllel coBpeMeHHOM x13HU? J[eno B ToM, 4TO
TOYHO TO HUKOMY HEM3BECTHO. MBI HE MOJKEM 3TO 3HATh, TaK
KaK HUKTO U3 JKMBYILMX CETOHS He ObUT CBUIETENIEM aHAJIOTHY-
HBIX COOBITHH B IponuioM. OHAKO y HAC €CTh XOPOILIHE MTOKa-
3aTeNy TOTO, YTO MBI MOYKEM OXKHIaTh. MbI oOnaaem (haktamu.

ITpu comocrapnennn (HakToB CErOHSAIIHEH HAYKH C MY/Ipo-
CTBIO ¥ ICTOPUYECKUMH 3aMUCSMU TPOLIIOT0 OOHAPYKHUBAKOTCS
TaKue BellU, B KOTOpbIE OYEHb TPYIHO NoBepUTh. Ham oTkpbIBa-
€TCsl ICTOPUSI HAILIero MyTEIECTBHS, KOTOPOE HAYaIoCh TaK J1aB-
HO, YTO OHO JUTUTCA yike Ooriee 256 TIOKOJICHHH U TISITH ThICSUere-
Trid. Celiuac 3TO MyTEIeCTBUE 3aBEPIIACTCS, U MBI Y3HAEM, UTO
KOHEII 3TOr'0 IyTH O3HaYyaeT Havajlo Apyroro. BoaMoxxHo, ot u
nposuzer] T.C. DnuoT JTydie BCero onmcait KOHeT, KOTOPBIH OfI-
HOBPEMEHHO TaKoKe SBJIeTCs U HayaioM: «MBbI He JI0JDKHBI TIpe-
KpalaTh U3y4eHHe/n KOHell BCeX HAIIMX HCCIeI0BAaHUN/OyIeT B
TOUKE HaIlIero Havyana/u yBUIUT MECTO BIIEPBbIC).

Ecrm nctopust cMeHbl MHPOBBIX 110X, 3aJI0XKE€HHast B opouTe
Harlel riaHeTbl BO BeelleHHOM, MOYKET TToKa3aThCs MOXOKEH Ha
(habyiy arm3ona «3BE3THOTO MyT», ACTPOHOMHYECKHE BHIYHC-
JICHUS1, OCTABIICHHBIE HAM HAIIMMHU MPEIKaMHU, YAUBUTEIBHBIM
00pa3oM COBIMAAIOT C HAYYHBIMU OTKPBITHSAMHU HAILEro BpeMe-
uu. [Ipu comocTaBieHn Mbl BUAKMM: OHU UMEIOT OIHO M TO XKe
3HaueHue. [IpuHuMas 310 Bo BHUMaHKE, Mbl HEOXKUJAHHO 00pe-
TaeM HOBBIH CMBICIT BETMKHX 3arajIOK MPOLLIOro, a TAKKE KITFOU K
MIOHUMAaHHIO TOTO, Yero HaM CJIeTyeT OXKUIaTh B Oy IyIem.

K cuacthlo, HamM nMpeaKyd OCTaBUIIM HAM BCEO HEOOXO M-
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MyI0 HH(GOPMAITHIO O CMEHE MUPOBBIX AT0X. JTO UMEET OTHO-
[ICHHE HE TOJNHKO K IUKJIaM, HO TAKKe U K Halled crmocoOHO-
CTH pacro3HaBaTh MOCIEJOBATEILHOCTH COOBITUI W TIOHUMATD
CBOE PACIIOJIOKEHUE BHYTPH IUKJIOB.

KOJ BPEMEHH

B 1980-¢ romp! st paboTtan B 000pOHHOM MPOMBITUICHHOCTH
U 3aHUMAJICS pa3paboTKaMH MPOrPaMMHOTO OOECTICUCHUS IS
MTOMCKA TTOCIIEIOBATEILHOCTEH COOBITHI B TaHHBIX. JTO TPO-
WCXOMJIO B TO BPEeMs, KOTJIa MUP TIEPSIKUBAT OJHY U3 Hanbo-
Jiee CTPAIIHBIX M TAMHCTBEHHBIX ATIOX HAIlEH MCTOPHUH: «XO-
JIONIHYI0 BOWHY». 3Has o cymecTBoBaHuu Oomnee 70 Q0D exuHUI]
OpY’KH$l, OCHAIIICHHBIX SACPHBIMU OOETONIOBKaMH, HaIpaBIIeH-
HBIMU Ha pa3pylIieHUe KpynHeummx ropoaoB Espomnsl u Ce-
BEpPHOI AMEPUKHU B OTHO MTHOBEHHE, 5 MTOHII, YTO TBITAIOCh
HaWTH 00OCHOBAHUE JIJIsl BOWHBI B KOHTEKCTE OOJIBINCH KapTH-
HBL. bbla i «xonmogHas BoifHa» JacThio IukiIa? Morim m co-
OBITHS, KOTOPBIC TPUBENU K BOWHAM M KOTOpbIC, Ka3alI0Ch ObI,
HE MMEeJH OTHOIIEHHS JPYT K APYTY, OBITh YacThIO BEITHKON
BCCOOBEMITIOIICH IMOCIIEI0BATEIBHOCTHA COOBITHI, KOTOpas Ha-
Yanach 3a40ro a0 3toro? W, ecim 3To BO3MOXHO, pacipo-
CTPAHSIIOTCS JIM TaKKUE MOCIE0BATEIIEHOCTH COOBITHI Ha JPy-
Tre COOBITHSI, TOMUMO BOWH, KOTOPBIE IPOMCXOAAT C HAMH Ka-
KIIBIH JICHB, HAIIPUMED JTF000Bb H MPEIATEHCTBO?

Ecmm OB MBI OTKPBUTH TOT (PAKT, UTO KKIBIM aCTIEKT HAIIETO
MHpa SBJISETCS YacThIO IUKJIA, KOTOPBIA YXOIUT KOPHSMH B
JPEBHOCTB, 3TO 1AJI0 OBl HaM BO3MOYKHOCTH OTKPBITh HOBBIN ITyTh
JUISL CAMOOCMBICIICHHUS. DTO 03HAYaII0 OBI, YTO BCE, OT HAYasja u
OKOHYaHHUS paboThl, a TAKKe OTHOIICHHH JI0 TIEpHOia BPEMEHH,
B TEUEHUE KOTOPOTO BEJACh BOITHA, a 3aTeM ObLT 3aKJIF0YCH MU,
SIBJISIETCSI YaCTHIO IIUKJIa — TMOCIIEIOBATEFHOCTHIO COOBITHH, KO-
TOpasi IENACT BO3MOXHBIM OTKPBIThH YCIIOBUS JJIs OYIyIero, me-
PEeXUTHIX HAMHU B TIpoLToM. EcCiti Takast mocenoBaTenbHOCTh
COOBITHI ISHCTBUTEIBEHO CYIIECTBYET, TO MBI MOTJIU OBl TIPOJIBH-
HYTBCS eIle JAIbIIE B TOHIMAaHNH €€ 3HAUCHHSI.

D10 N03BOJIMIIO OB HaM OOBSCHUTH JFOOBIE COOBITHS, HAYM-
Hasi POMaHTUYECKUM 3IM30/I0M U 3aKaH4MBast OOMIION, 1 0OHa-
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PYKHTb, YTO 3TH COOBITHS SBJISFOTCS YacThIO MOCIIEIOBATEIEHO-
CTH COOBITHI, KOTOpast MOJKET OBITh U3BECTHOM, a TAKXKE, YTO Ha-
MHOT'O Ba)kKHee, MOJKET OBbITh Tpejicka3aHa. Takoi B3Iyl Ha MUD
OyJeT Urpath BaXHYIO POJb, TIOMOTasi HAM MOCTHTHYTHh CMBICIT
atoro mupa. Take 11 Hac ObUIO OBl UpE3BBIYANHO BaXKHO, €CIIH
B Hayase Hamero myTtemecTBus B XXI BEK MbI OOHapYKUIH ObI,
YTO HaXOJUMCSl Ha HE OTMEUEHHOM Ha KapTe TEpPUTOPUH, TIIE CO-
IUTUCH BOEAWHO 3HaHWA W unen Bocroka m 3amama, npeBHEH
MYZIPOCTH U COBPEMEHHOM HayKU JJIs1 IPOTUBOCTOSIHUSI BENUKUM
BbI30BaM, YTPOKaIOLIMM Hallel >ku3HU. BO3MOXKHO, BbI yKe J0-
rajiallich, YTO OTBET HAa KKIbIA U3 MOUX BOIPOCOB OTHOCHTEIb-
HO IIWKJIOB OyZIET OJIH ¥ TOT K€ U 3TOT OTBET 3aKIIFOYAeTCs B O
HOM cnoBe — Oa. Ilpuuuna Takoro oTBeTa (KOTOPO MOXKHO ObI-
JIO TIOCBSITUTH TOMA) SBJISICTCSI TeMOU HaHHOW KHurH. [Iprumna
TaKOTO CHUJIBHOTO B3IJIS/Ia HA BPEMsSI U MCTOPHIO 3aKJIFOYAETCS B
CIICTYFOITIEM: MBI MOKEM TIOHSTh, KaK IIUKJIBI CBSI3aHBI C JKU3HEIO,
TOJIBKO TIPU MEPECCUEHUU HESICHOM JTUHUY, N0 TPAAULMU OTIe-
JISIFOLIEH HAayKy OT JyXOBHBIX TPAJULIMI HAIUX PEIKOB.

Hampumep, xorna Mel CpaBHUBAEM IPEICTABICHUE APEB-
HHX O IIMKJIaX BPEMEHH ¢ OTKPBITHAMH J1aypeata HobeneBckoil
npemun ¢puznka XX Beka AnpOepra DWHIITEHHA B 00JaCTH
€IMHCTBA BPEMEHH W MPOCTPAHCTBA, HAYMHAET MPOUCXOIUTH
HEYTO yAMBUTENbHOEe. MBI TolTydaeM TpH (akTa U BBIBOJIBI, U3-
MEHSIOIINE HaIllle TIPEICTaBICHUE O KU3HU B 3TOM MHDE.

®axr 1:

Teopust OTHOCUTENEHOCTH DUWHIITEHHA HABEKH OO0BEIMHS-
€T HallM MPEeJICTaBICHUS O IPOCTPAHCTBE U BPEMEHH B €MHOE
MIOHSITHE NPOCMPAHCMBA-BPEMEHH.

daxr 2:

Bce coObITHSI TTOBCETHEBHOM KM3HU (OTHOIIICHHUS, BOWHBI,
MHUp, OpOHTHI TUIaHeT, KojeOaHus Ha (POHIOBBIX OMpIKaXx,
MOIBEMBI U CTIAABI IUBIUIM3AIUHN U T.J.) IPOUCXOAT BHYTPU
BPEMEHH-IIPOCTPAHCTBA.

dakr 3:

To, 9TO MPOUCXOAUT BO BPEMEHH-TIPOCTPAHCTBE, COOTBET-
CTBYET IPUPOIHBIM PHTMaM.

OtH TpH (haKTa 3aKIIOYaAIOT B ceOe ABa MOIIHBIX BBIBOJIA,
Ha KOTOPBIX OCHOBAaHA IaHHAsI KHUTA.
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[Ipennaraem BaM OTPBIBKM M3 TOTOBSALLIENCS K U3IAHUIO
kaurd A. Mapuanuc «2012. Anokarmrcrc ot A o f>.

«FNNABHbIN ®AKTOP AMOKAUMNCUCA
YTO TAKOE HEBECHBIIA OTOHb

CeezieHust 0 TOM, YTO o4epeqHOH Armokamurcuc Oyzer
MMETh OTHEHHYIO IIPUPOAY, MOKHO HAWTH HE TOJIBKO B IPEBHE-
WHJUNCKUX NMCAHUAX, HO U B XPUCTUAHCKUX.

B EBaHrenusx ecTb COBEPLICHHO YETKOE BBICKa3bIBAHHE
Xpucra:

«OroHp NpHIIeN s HU3BECTH Ha 3eMIIIO, M KaK jkernaj Obl,
9TOOBI OH YKE BO3ropercs!»

A yuenue, nepenannoe Maxatmamu cembe Peprxos, Hasbl-
Baetcst Araun Horoit - OraeHHON HOTOM.

[onsitre OrHst BO Beex APEBHUX MPOPOUECTBAX U PEITUTHU-
03HO-(MITOCO(CKUX YUESHHSX MOJIPa3yMeBano, KOHEUHO, He
(bu3HYecKoe M1ams, a ebicuiie Kocmuyeckue sHepauu. Yo 31o 3a
sHeprun? Camoii U3BECTHOW SHEPTHEH, CIIOCOOHOH BhI3BATh
Ha HalleH TUIaHeTe MOMCTHHE alOKaJUITUYECKUE COOBITHS,
Hayka cuutaeT sHepruto Conxna. CoiHe4YHOe BEIIECTBO, MPH-
xozsiiee Ha 3eMIII0 B pe3ysbTaTe BCIBIIEK M BBIOPOCOB Ha
Conniie, B ciy4yae 0co00 BHICOKON aKTHBHOCTH HAILIETO CBETH-
J1a MOXKET YCTPOUTHh HaM HACTOSIIMN ATOKAIUIICHC - B 3TOM
YYEHBIE HE COMHEBAKOTCH,

Ho, cormacuo Arau More, ConHile — 3T0 HE €IMHCTBEH-
HBI MCTOYHHK TEX YHEPTHH, KOTOPHIM B OY/IyIleM CyXIEHO
W3MEHUTH CTOJIb MHOTOE Ha Hallel MiaHeTe.

A moryTt a4 B Kocmoce cymecTBoBaTh Takue BUIABI JHEPIHii,
NPHPOJa KOTOPHIX COBPEMEHHOIi Hayke HeU3BecTHA?

(...) Koneuno, B pupozie HEMAJIO 3araJJO9HbIX U HEOOBsIC-
HUMBIX C IMO3UIMHA COBPEMEHHOW HayKH SIBIEHUHN. B nmpuHIM-
e, moyeMy Obl He AOIyCTUTb, YTO ecTh B KocMoce Takue 3nep-
TWM ¥ TaKHe BUZIBI KOCMIYECKOTO BELECTBA, KOTOPBIE TIOKa HE
PETHUCTPUPYIOTCS HAIIMMU ITpubopamu’?

229



AHOHC

B cBonx paborax akagemuk B.J. BepHaackuit oTMean, 9to
BCE Cyllee BO BceneHHON HaXOaUTCsl B COCTOSIHUU IIOCTOSIHHOT'O
SHEprooOMeHa. 3eMiIst He COCTaBIIAeT HCKITIOYEHNE U3 TOTO TIpa-
BIJIa. DHeproooMeH ¢ KocMocom sBisieTcs OJJHUM M3 OCHOBHBIX
(haKTOPOB CyIIECTBOBAHMS M Pa3BUTHs OMOc(hepsl Hallel miaHe-
Tbl. KeTouHble CTPYKTYpBI BCEX JKUBBIX CYLIECTB 3€MJIM aKTHBHO
B3aMMOJICHCTBYIOT € MMOTOKAMHM KOCMHYECKON SHEPTUH, JIbIOIIH-
MIHCS Ha IOBEPXHOCTH IuTaneTsl. Kak mcan Beprajackuii, 6maro-
Japs KOCMHYECKUM H3JIy9eHHUSM BEIIecTBO Onocdeps! HamomHs-
eTCs DHEpTrHeH, aKTHBH3NPYETCsl, COOMpaeT MOIy4deHHyIOo B (op-
M€ M3Iy4EHUM 3HEpruro U IpeBpallaeT €€ B 3eMHOW cpeae B
CBOOOIHYIO SHEPTHIO, CIIOCOOHYIO TIPOU3BOAUTE PaboTy™

B.U. Bepnanckuit nogdepkuBai TOT (hakT, 9TO HayKa CIIO-
coOHa PerHCTPHUPOBATh AAIEKO HE BCE BHABI N3ITyIEHHH, IPUXO-
nsamx Ha 3ewtro u3 Kocmoca. AHanorndnas MeICib (GUrypupyeT
1 B ydeHnu AtHu Moru, rae ToBOpUTCst 0 TOM, 9TO Hanbosee TOH-
KHe€ BUJIbI KOCMHYIECKUX SHEPT Uil MOKa ellie HeM3BECTHBI O(UIIH-
AITBHON HayKe — eIIle He CO3/IaHBI CTOJb TyBCTBUTENBHBIE ITPHOO-
PBI, CIIOCOOHBIE (PMKCHPOBATH MOIO0OHBIE BUABI SHEPTHH.

Kaxk 05l TO HU OBLIO, SICHO OZHO: BO-TIEPBBIX, KOCMUYECKUE
SHEPTUH UIPaloT OPOMHYIO POJIb B Pa3BUTHU Halllel MIaHEThI
U BCETO0, YTO Ha Hell cylIecTBYET U, BO-BTOPBIX, B KocMmoce cy-
IIECTBYIOT BHUJIbI DHEPT U, HEU3BECTHBIX [TOKa COBPEMEHHON
3€eMHOI HayKe.

Brinaromuiicst poccuiickuii yuensiil, ucropuk JIL.H. I'ymu-
JI€B, 3aJyMBIBAJICSI O BIMSHUN KOCMHUYECKUX SHEPIUH Ha XO[
UCTOPUYECKOTO Pa3BUTHUs UeJIOBEUECTBA. ['ymmneB mpuiien
BBIBOJY O TOM, 4TO Ha 3eMJIe IepHUOANYECKU MOSABISIOTCS T.H.
naccuonapusie osmuocwl. [laccnonapuasiMu ['ymMuieB Ha3Bas1 Ha-
pOABl, HaJeTIEeHHbIE OOMBIINM, 110 CPABHEHHIO C JPYTUMU HapO-
JlaMH, TIOTEHIMAJIOM Hepruu. braromapst 3ToMy MoTeHIUaTy
MaCCHOHAPHBIE ITHOCHI BHOCHIM OCOOBIN BKIAJ B UCTOPHIO -
OHHU BENM aKTHBHYIO 3aBOCBATENIBHYIO MOJHTUKY, AOCTUTAIN
0COOBIX yCIIEXOB B IIPOU3BOJCTBE WM B Pa3BUTUU KYyJIBTYphl U
OKa3bIBaJIM OOJIBIIOE BIUSHHUE HA BCE OCTAlbHBIE HAPOJBI, Ha-

* Bepuaackuii B.1. Buocdepa B kocmoce // Buocdepa u Hooc-
depa. M., 2004. C. 10.
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XOJIAIIAECS PSJOM ¢ HUMH. TakuM 00pa3oM, OHH OKa3bIBAJIMCh
4eM-TO BpOJIE KaTalIM3aTOpOB UCTOPUYECKOro mpouecca. [Ibira-
SICB TTOHATD, YTO SBISACTCS IPUINHON MOABIEHHI Ha 3eMIIe Tac-
CHOHAPHBIX Hanui, ['yMiIeB npumen K BEIBOAY, YTO B OCHOBE
ATOTO SIBJICHUS JISKUT BO3JECHCTBHE HA Onocdepy 3emMin HeKoe-
T'O IPAPOTHOTO (PaKTOPa, BEI3BIBAOIIETO B YEJIOBEYECKOM Opra-
HU3ME MyTalli ¥ TEM CaMbIM MEHSIOIIEr0 KaKyro-mubo CTopo-
Hy ¢u3nonoruy moaei. IToT GaKTop yIEHBIH IPECTaBIsII ce-
0e KaK MPUPOAHBIA SHEPTeTHIECKUI NMITYIIbC, BBI3BIBAIOIIHN
HECHJIBHOE, HO JKECTKOE OOTydeHHEe OpraHM3MOB JIIO/EH, KHUBY-
IIUX B ONPENENICHHBIX reorpaduecKiX TOUKaxX MIIAHETHL.

Paccyxmast 0 BOSMOXKHBIX MCTOYHHKAX M MPHPOJIE JAHHOTO
uMITyIbca, ['yMuIieB IpUBOAMII TPU BO3MOXKHBIX BapHAHTA!

1) conHedHOE U3ITyUCHNE;

2) sHeprus MOJA3EMHOTO PAANOPACTIaa;

3) paccessHHBIE ITYyYKH 3HEPTUH B [ aakTHuKe, TUIOTE3Y Cy-
IIECTBOBAHUs KOTOPBIX BBABUHYJ BepHaackuil.

Haubonee BepoOsITHBIM UCTOYHUKOM 3HEPIHH, JIexKaleH B
OCHOBE ITACCHOHAPHOTO TONYKa, ['yMmiieB cautan Bapradess-
HOE Kocmuueckoe obnyuenue. Hano g1 TOBOPUTH O TOM, YTO
MIPHpPOAa U UICTOYHHUKH MTOTOOHOTO npednonazaemozo ooiryde-
HUSI COBPEMEHHOM HayKe MOKa HE U3BECTHBI.

Kak MBI BUIUM, BBITAIOIIUECS POCCUHCKUE YUEHBIE 1aBHO
yKe TIOJarajiy, 9To TIIaBHOW MPHYMHOHN SBOJIIOIMOHHBIX H3MEHE-
HUI B IPUPOTHBIX U COLUATBLHO-UCTOPUIECKUX HpoIieccax 3eM-
JU SIBJISIOTCS. KOCMUYECKue 3Hepiu, ICTOUHUKOM KOTOPBIX —
kcratu! — siBsiercst He TosibKo CortHIe.

AmnanornyHas uaes Gurypupyet u B yueHuH JKuBoi DTHKH.
BosneiictBue Ha 3emMITt0 KOCMUYECKUX SHEPTUMA, TIOKa HE U3BECT-
HBIX COBPEMEHHOMN HayKe, aBTOPbI 3TOT0 YUEHUS CUUTAIOT OCHO8-
HOU NPUYUHOL mex NPUpPOOHbIX UBMEHEeHUU, KOmopulmu 6yoem conpo-
802ICOAMBCSL HAYANIO HOBO20 yukKkia paszeumus Hauiell NiaHemol.

Yro ke UMeHHO siBJsieTcs HcTouHNKOM HebecHoro Orusi, ko-
TOPBIi MpHHeceT HA 3eMJII0 «aNOKAJUNTHYECKHE» MepeMeHbl?

Ecnu nonelTaThCsl CYMMHPOBATh BCe YKa3aHHbIE B JKHUBOUI
OTHuke (aKTOpHI TOSABICHHUS HOBBIX DHEPTHH B aTMocdepe
3eMiH, TO HONYYHUTCS, 9YTO MX HCTOYHUKAMH OyIyT:
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1. HoBble HeOecHEIE TeTa.

2. OnpeneneHHOE COYETaHUE TIJIAHET U 3BE3/I.

3. ConHeunass aKTUBHOCTb.

4. DHepreTuueckoe Bo3aekcTBUe Ha 3emito KocMmuuecko-
ro Pazyma.

Paccmotpum 311 dakTopsl 6onee moaApoOHO.

IJIAHETA AITIOKAJIMIICUCA

OnHOH U3 NpUYMH NMPUXOJA HA 3eMII0 HOBBIX U HENpU-
BBIYHBIX JIS U€JIOBEKA OTHEHHBIX SHEPIHH MOXET CIyKUTb
npuOIMKEHNE K 3eMIIe HOBBIX HEOECHBIX TEJ, KaK TOBOPHUTCS
00 3TOoM B yuenuu Aruau Moru:

«He ciydaiiHo 10U BCOOMUHAIOT O CTapbIX POPOUYECTBAX
00 M3MEHEHNH HEOOCKIIOHA, - TOBOPUTCS 00 3I0XE MEPEMEH B
Arnu Uore - HapymeHnue paBHOBeCHS IUIAHETHI, NEUCTBH-
TEIBHO, BBI30BET MHOTHE TPOsSKHE MaHudecTanuu. He Tombko
MOTYT OBITH 3pHMBI HOBBIE HEOECHbBIE Tela, HO CaM XMMH3M
CBeTun MOXKET U3MEHHUTHCS M, KOHEUHO, MOpakarolle MoJei-
CTByeT Ha oburaTener 3emnn. MTak, Koraa Moy yTemaoTcs
0azapaMu U sIpMapKaMH, yXKe TOTOBITCS I'PO3HBIC COOBITHSN *

«Mup Ocnennwiiin, wacmo I1.

HOL[ «U3MEHEHNEM HeOOCKIIOHA 34€Ch MOXET UMCTBHCA B
BHUIYy HE TOJIKO M3MEHEHHE YIJla HaKJIOHA 3€MHOH OCH, HO H,
BO-IIEPBEIX, MOABJICHUE HOBBIX HeOEeCHBIX T€JI, O KOTOPOM pPEYb
HOMIeT fajee, U, BO-BTOPBIX, 0c000€ pacroioKeHNe MIaHeT,
CIIOCOOHOE 0Ka3aTh Ha 3eMIII0 CHENH()UISCKOE acCTPOXUMHUYe-
CKOe BO3JelcTBHE.

Kak yxe roBopuioch, OJHHM M3 CaMbIX MUCTHYECKUX
«CLIEHapHeB» BO3MOXKHOM MPUYMHBI AlIOKATHITHYECKUX CO-
OBITHIT SIBJISIETCS IOSBJICHUE Ha HEOOCKIOHE 3eMIM HeKoel

* Mup OTHeHHBIH, 9acTs 2, 87.
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HOBOW IITaHETHI WM 3BE3/Ibl, YIIOMUHAEMOE B JIPEBHUX ITPOPO-
yectBax. CornacHo um, 3ta [lnanera Anokanurncuca, wim Ho-
Basl IJIAHETA, - HA30BEM €€ ITOKA TaK - CHI'PaeT pojib KaTalu-
3aTopa MI00ANBHBIX IEPEMEH.

Hebe3piHTepecHO, 4TO HEKOTOPBIE COBPEMEHHBIE FICCIIEI0Ba-
TEIH, KaK MPaBUJIO, HE PUHAYICHKAIINE K aKaJICMUYECKOHN Tpa-
JIINAY, TIPUHACHIBAIOT TIOJIOOHYIO «AIOKAIUITHYECKYI0» POITh
ianere Hubupy, koTopas, mo ux pacueram, AOJDKHA OyaeT
MIPOMTH TOBOJBHO ONM3KO OT 3eMJIM, M HE KOTJAa-HUOYyIb, a B
2012 roxy! I'lo npeanono)kxeHusIM HEKOTOPBIX aCTPOJIOrOB U JaXKe
YUYEeHBIX, IMEHHO TIPOXOKIAECHHE ITOH IUTAHETHI TI0 COCE/ICTBY C
3emiell BRI30BET HA HEW CMEIICHUE MOJFOCOB, H3MEHEHHUE YIiia
HaKJIOHA 3€MHOW OCH, CHJIbHBIE 3eMIICTPSICEHHST W M3BEPKEHHS
BYJIKAHOB, TUTaHTCKUE I[yHaMU, Tai(pyHBI, yparaHel U Mpodue
arpuOyTHI KOHITA CBETA. 3aBEPIIIUTCS BCE ATO, TI0 TEM JKE MPOTHO-
3aM — YEero YK MEJIOUHThCS? — BCEMHPHBIM T0TOIOM. Kak ObI TO
HU OBUIO W Kakue OBl TIPEITOI0KEHHS H OKa3aIHCh TIPaBANBHI-
MU, Hjles HeKOSH TUIAHEeThI, TECHO CBSI3aHHOM C allOKaIUITHYC-
CKUMH COOBITHSIMH, TIPOYHO BOIIDIA B MACCOBOE CO3HAHHUE. (...)

Tak 4uTO e NexuT B OCHOBE 3T0M uaen o HoBoli miaHere,
CTIO0COOHOM TprHecTH Ha 3emitio Amokanmurcrc? Mud? Hekuit
cuMBonMueckuid o0pa3? Wi uctuHa, u3BectHas [locsiieH-
HBIM, HO, KaK BCEr1a, CKPBITasi B TYMaHHBIX CHMBOJIaX JIPEBHUX
popoUecTB?

IMosiBuTCH 1M Ha HaleM HeO0ockJoHe Hekass HoBas ImJjiaHera,
KOTOPO# cyxaeHo OyJeT IPUHECTH B HAI MHUP JM0XaJbHbIE Iepe-
MeHb1?

He uckitoueHo, 4T0 UMEHHO 3Ta TAMHCTBEHHAs ILJIaHETa
CTaHET TJIABHBIM MCTOYHUKOM HOBBIX BUOpAIMi, KOTOPBIC H3-
MEHST SHEPTeTUKY HaIleH IIaHEThI B CKOpOM Oyaymiem. B Aram
Hore roeopurtcsi, uto HoBast rutanera mpuonu3utcs k 3emie He-
TTOCPEACTBEHHO TIepe]T HA9aIoM aITOKAJIMIITHYECKUX COOBITHIA.

O IInanere Anokanuncuca B JKuBoit ITUKE U CBSI3aHHOM C
HEH JIuTepaType rOBOPUTCS HEOJTHOKPATHO. 3HAKOMSACH C yUe-
HueMm Aruau Moru u 3anucsamu E.M. Pepux, cnemyer ydecTs,
4YTO AJENTHI TAMHCTBEHHOTO rUManaickoro bparcTsa pacmo-
JararoT YHUKaJIbHBIMU cBeleHus MU 0 3emiie 1 Kocmoce. Ot
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3HaHUs ¥ M03BONMIN MaxaTMaM IIPUHECTH MUPY HOBBIE Hayy-
HbI€ UCTHHBI 332 HECKOJIBKO JIECATUIICTUH 10 TOTO, KaK OHU ObI-
JIM OTKPBITHI 3alaJIHOM IKCIIEpUMEHTAIBHON HayKol, 0 4eM
yXe yIOMHHAJIOCh B NepBOH riaBe. MHOroe U3 Toro, 4ro u3-
BecTHO YumremsiM [llambansl, 10 cux mop HEBEOOMO COBpe-
MEHHBIM 3allaJHbIM Y4EeHBIM. JTO KacaeTcsl U 3araJlouHbIX He-
OecHBIX Tel, B CWIy KaKHX-TO HMPUYUH HEJOCTYMHBIX I
OOBIYHBIX ACTPOHOMHYECKHX HAOIIOJCHHH.

B nueBuukoBrix 3anucax E.W. Pepux ects cioBa Yuurens
M. 1o moBoxy acTpOHOMHH OyAymIero: «ACTPOHOMHS CKOPO
ySIBUTCS Ha HOBBIX NOHATHAX. COBpEMEHHBIE ACTPOHOMBI HU-
4ero He 3HAIOT He TOJIBKO O MEXaHUKE UHbIX COJIHEYHBIX CHC-
T€M, HO U O IPOCTPAHCTBEHHBIX TEJIAX, BHE3AMHO YSIBIISIOIINX-
Csl Ha HaIleM TOpH30HTe» ™

Cyns no BceMy, TauHCTBeHHast HoBas mmanera npuHanme-
KHUT IMEHHO K HeOECHBIM TeJlaM JIaHHOTO THIa, CIIOCOOHBIM
BHE3AITHO ITOSBIIATHCS HA 3€MHOM HEOOCKIIOHE (MM BHE3AITHO
pHoOpeTaTs BUANMYIO (POpMy, Kak 3TO POUCXOIUT ¢ 00pa3o-
BaHMIMH 13 acTpaibHON MaTepun? — Emie oxna 3arazgxal).

Bo BcsikoM cityuae, BOT uto roBopurcs B 3anucax E.W. Pe-
pux o HoBoil mnanere:

«YpycBatu** ysBUTCSI Ha BOCHIPHUSATHH HOBBIX JHEPTHH,
naymux oT HoBoll maaHeTsl, yCKOPSIOIIUX pa3BUTHE 3eMIH U
UCXOJAIIMX OT HEBUUMOTO €lIe POCTPAHCTBEHHOT'O TeNay™* ¥

«HyxHo moMHUTH, 4T0 HOBOE TENO MOMKET CTaTh BUIAUMO.
VYke maBHO ToBOpHII, uTo HOBoE Teno mpubiikaeTcs, HO TTOKa
COKPBITO OT HAOITIOACHIID) * * **

Pepux E.U. Kocmonozuueckue 3anucu

* Pepux E.l. Kocmonorunueckue 3anucu. // Pepux E.W. Y mopo-
ra Hosoro Mupa. M., MLIP, 2000. C. 243.

** Vpycaru (canckp. «3Be3na Ytpan) — JyxosHoe ums E. 1. Pe-
pux B rumanaiickom bparctse.

** Pepux E.l1. Kocmonornueckue 3anucu. Tam xe. C. 243.

*e Tam xe. C. 263.
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B crnenyronux 3amucsx TOBOPUTCS O TOM, OTKYa TOJIKHA
npuOBITh K HAM TaWHCTBEHHAs HeOecHast CTpaHHHUIIA.

«Cxopo nebockion m3menntcs. Harmra ComHednast cucte-
Ma oboraturcs HoBoil maneToid, koTopast ABmxeTcs u3-3a be-
ru* mo HampaBieHHIo K Hamei 3emie. (...) HoBas mianera
OCSJIET WIN HAMJEeT TOUKy paBHOBeCUsl MexIy 3eMiel u Bene-
poii, HO Oyner Ommke kK CONMHITY, HEXXeNn Hamma 3emimsmy™*

«[Tpubmmkaromiasicss k Hanreit CucteMe TUIaHeTa ysSBUTCS Ha
crabummzanuu B Hanteit Cucreme. Haifner coto opouty. [lmane-
Ta 3Ta pa3MepaMy HEMHOTO OOJbllle Halled 3eMIIH U YSBISET
CXOJICTBO C ee 3eMeHTaMHi. Ho orHeHHOe Spo ee ySABISeT KOHT-
JIOMepaT OTHEHHBIX SHEPTHid Ha 0c000# cyOnmumarmu ux. (. )»***

Pepux E.U. Kocmonozuueckue 3anucu

()

Ho 310 eme He Bce TaifHBI, CBI3aHHBIC ¢ BO3ICHCTBHEM Ha
3emitio HOBBIX HeOecHBIX Tesl. B muceme E.M. Pepux roBoputces
0 TOM, YTO MBI CTAaHEM CBHJICTEIISIMU HECKOILKUX KOCMIYECKUX
SIBJICHUH B HEJAIEKOM OYIyIIeM, OJHO M3 KOTOPBIX YKe MPo-
SIBIUIOCH. 3HAYHT JIM 3TO, YTO HA HaIIeM HeOOCKIOHE B Tpe-
JBEpUH anOKATUNTHUUYECKUX NEPEMEH JO0KHA MOSBUTHCS HE
onmna HoBas mmanera, HO W Jpyrue HOBBIE HeOeCHBIC Tena,
CIIOCOOHEIE 0Ka3aTh 3HAYMTEILHOE BO3JEHCTBUE HAa 3eMII0?

B nutuposasmemcsa nuceme E.W. Pepux nanee roopurcs:

«(...) momHHUTE, KaK ckazaHo B kH[ure]| «O3apeHme» Ha
cTpanune 73-eit: «IlonHe0a 3aHATO HEOOBIYHBIM 3HAMEHBEM.
Oxomno HeBuanMoro Ceetuna kKak 061 HeoOBATHBIN Kpyr 3acu-
SJ1; JTy4d TOoOeKalu Mo KpasM ero. Oypun yxaca NOMATHINCH
B IEIIEPHI, YAYLIEHbl CUSHUEM 3HAMEHBS...».

* Bera - anbda co3se3aus Jlupsl. — Illpum. asm.
** Pepux E.U. Kocmonornueckue 3anucu. C. 254
" Tam xe. C. 272.
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U sto siBnenue osButcs ckopo. Hespumoe CeTuso 3To —
ConHIile HOBOE, KOTOpoe MpoiaeT uepes Hairy CoJHEYHYIO
CHUCTEMY W Ha MUT TOKa)XeTCS HaM, YTOOBI CKPBITHCS Ha MUJI-
JUapIIbl JIET 10 CBOEro HOBOTo mocenieHus. Ho MoxHo mpen-
CTaBUTH cebe, Kakue MepTypOaruu Npou3BeayT 3TH TOSIBICHHUS
B aTMoc(epe He TOJNbKO OMMKaWIIuX CBETHJ, HO M BO BCEH
Comnueynoii cucreme*! Bee ato Tonpko 11t Bac.

ApMareJIoH 3aKIIOYUTCS TPaHIUO3HBIMU SBICHUSMH.
Huxkakue paspymieHus aTOMHBIME OoMOaMu He OymyT JomyIie-
HBI, 100 3TO 03Hayayo Obl KoHer Haineil 3emun. Cuibl CBera
Ha 1030pe, u JIydn HOBBIX CBETHII — JTydIINe TOMOITHIKH IS
o310poBieHus armocepbl. OHU MOTYT yOpaTh Bce OTOPOCH He
TOJNBKO Yy Hac, HO U BO Bceil ConHeuHoll cucreme. Kocmuue-
ckas IlenecoobpasnocTs siBasercs kak Kocmuueckas Crpa-
BEUIMBOCTEN * *

U3 nucem E.U. Pepux

(...) CTouT 1 TOBOPHUTE O TOM, UTO €/IBA JIU MPEICTABUTEIN
Oo(pHUIMATBEHON HAYKH OBEPAT ATUM CBEICHUSM...

O mpubnmkeHNH HOBOW TUTAHETH! MTOBECTBYIOT H KOCMOJIO-
ruueckue 3anucu E.W. Pepux:

«HoBas actponomus Oyner osiBieHa; HoBoe CONHIE MPH-
ommxaerca K Hamed CoaHEeYHOW cucTeMe, KaK KOMETa, KOTO-
past yTBEpAUTCS HAa PABHOBECUHU MeEXNy mputsxkeHusMu Cu-
puyca u Hautero ConHua. JIyuu ero ycunar Bo3gelcTBHe Tydeil
Hamero CoJiHILIa, U SIpO€ UX JEHCTBUE YCKOPUT IBOJIIOLUIO HA
3emie.

HeBuauMble HaMM NIaHETHl CTaHYT JOCTYIHBI 3PEHHUIO
Oarozapsi HOBOMY M300pETEHHION ***

Pepux E.U. Kocmonozuueckue 3anucu

* Vkazannsle E.J1. Pepux obcTosiTenscTBa MOSBICHUS 3TOI Ia-
HEThl BECbMa HAallOMHHAIOT MPEANOIAraeMylo «CXeMy» OYepeIHOTO
nosiBneHus: B Conneunoit cucreme mianersl Hubupy! — Ipum. asm.

** Pepux E.W. U3 nmucema ot 06.12.48.

*#* Pepux E.W. Kocmonorudeckue 3anucu. C. 244.
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CrienoBarenbHO, pedb HICT YKe He 00 0JjHOM Tobko HoBoi
TUIAHETE, a 10 MEHBIIICH MepEe O JIBYX, & MOXKET ObITh, U HECKOITh-
KUX HOBBIX CBETUJIAX, JIy9d KOTOPBIX PUMYT Y4acCTHE B 0370POB-
nieHnn atMocdepbl 3emin? BrionHe BO3MOXHO, YTO TaK OHO U
ects. Cynd 1o BceMy, JUIsl Hayaja HOBOTO KOCMUYECKOTO ITUKIIA
Pa3BHUTHS HaLlIeH MIaHeTe HeOOXOIMMO OCHOBATEIILHOE OUHMILICHHE
OT BEKOBBIX HEraTHBHBIX HACTIOCHUH. DTy (DYHKIIMIO U BBITIOJHSIT,
NoMUMO OxxuaaeMoit HoBoit mnaneTsl, Apyrue HebecHsle Tena. Mx
TMOSIBJICHNE TIPECKA3BIBAJIOCH BO MHOTHX JPEBHUX MPOPOUECTBAX
0 KOHIIE CTaporo MUpa 1 HACTYIUICHUH Ha 3eMJie HOBBIX BPEMEH.

B ABecte roBopuTCS, UTO Mepe]] HACTYIJICHUEM ATOKAJIMII-
cuca Haj 3emiel MOAHUMYTCS Cpa3y HeCKOJbKO cBeTui. B Ma-
xabxapare TOKe TOBOPHUTCS O JIBYX CBETHJIAX, KOTOPbBIE OymayT
BUJIHBI Ha HeOE B KOHIIE 3aBEPIICHHS MTOJTHOTO KpyTa XKH3HU Ha
3emie.

Pennro Hepo npenckasbiBai, 4To B KaHYH anoKaJdUNTHYe-
CKUX COOBITUH Ha HeOe MOSBATCS JBa COJHIIA U JBE JIYHBI.
MHorue 1o OCIEenHyT OT cBeTa ABYX coJiHll. Ho sicHoBus-
UM TOYEeMY-TO CBSI3bIBAJI HOBBIE CBETHJIA C YCHJICHUEM aK-
TUBHOCTH TEMHBIX CHII U C IpuXoAoM Ha 3emiro CaTaHbl. A B
Asecte, HA000POT, TOBOPUTCS, YTO KOT/IA HAJT 3eMIICH BOCCHS-
T CBeT IByX coiHIl, Taymuan-Criacutenb MpuIeT Ha 3eMITIO.

OTKyma e BO3bMYTCSI 3TH HOBBIE CBETHIIA?

HEBUJIUMBIE IIVIAHETBI

He menee unrepecns! npusoumele B ichMax E.M. Pepux u
B «ITuceMax Maxatm» cBefeHus o ToM, 4To B CoJIHEUHON cHCTe-
Me Ha CaMOM Jielie Topa3zio OOJbIIe IIIaHeT, YeM 3TO U3BECTHO
HaimM actpoHoMaM. Tak, B «KocMosorndeckux 3amucsix» E.H.
Pepux roBoputcst: «B Hamelt Hactosmielt CoHETHOW crcTeMe
WMEFOTCS YeTHIPHA/IIATE [UIAHET, HEKOTOPbIE €Ille HEBHINMBD)*

Bort Bam u cropripus! Tak 4TO HEBHIUMOE «HEUTO», O0HA-
pyXeHHOe HccaenoBaTenbekoi anmaparypoit HACA, moxer
ObITh BoBce 1 He Hubupy.

* Pepux E.U. Kocmonoruueckue 3anucu. C. 270.
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(...) A Bot uro orBeTHn Maxarma Kyr-Xymn Ha Bompoc
coero «mupckoro yuenukay A.Il. Cunnerra o mianerax Con-
HEYHOH CHCTeMBbl, HEU3BECTHBIX 3aITaHBIM aCTPOHOMAM.

«Bonpoc 14. MoryT mu OBITH OTKDBITHI €Ille Kakue-Inoo
IUTAHEThI, KPOME YK€ U3BECTHBIX aCTPOHOMAM (51 HE MOJpasy-
MEBal0 TOJBKO TIAHETOU/IBI), IOCPECTBOM (PH3NIECKNX HHCT-
PYMEHTOB, €cli OHH OyAyT HajJIeKalle HallpaBIeHbI?

Omeem. OHN TOIKHBI OBITH OTKPHITEL. Hu MHTpa-MepKypH-
aJIbHbIE TUIAHETHI, HU T€, YTO B opbute HentyHa, elie He OTKPHI-
TBI, XOTS 3TO CHJIBHO ITOA03peBaeTCsl. MBI 3HaeM, 9TO TaKue Cy-
IIECTBYIOT U TJI€ OHU HaXOAATCS; U UTO €CTh OeCUMCIICHHbIE ILIa-
HETHI «CTOPEBIIIE, TOBOPAT yIEHBIE; B 0OCKyparn™* — roBOpUM
MBI; TUTAaHETHI B TIpoIiecce 00pa30BaHUs U ellle He CBETSIINeC U
T.1. Ho «MBI 3HAEMY MaJio IPUTOHO JUTS HAyKH, KOT/Ia JaKe CITH-
PUTYaIUCTHI HE XOTAT NPHU3HATH Hallle 3HaHue. TacumeTp Duco-
Ha, AMEFOIINI BEIMYANIITYIO CTENIeHb TyBCTBUTEIFHOCTH U MIPH-
JIeTIAaHHBIN K OOJIBILIOMY TEJIECKOITY, MOXKET OBITh OUCHb IOJIE3eH
B CBOEM yCOBEPIICHCTBOBAaHHOM BHIe. [IprcmocoOneHHsIi Ta-
KUM 00pa3oM TaCHMETP AACT BO3MOXHOCTh HE TOJIBKO U3Mepe-
HUSI TeIDIA OTJaJeHHEHIIel U3 3Be3]], HO U OOHAPYKUT TaKWe U3-
Jy4eHUsI, KOTOpble HEBUUMBI U HHAYE HEYNABIUBAEMBI, CIEI0-
BaTebHO W IUIaHETHI Takke. OIMH HCcaenoBareds (...) Molaraer,
YTO €CJIU B KaKOH-JIMOO TOUKE ITyCTOrO MPOCTPAHCTBA, KOTOPOE
KayKeTcsl ITyCTBHIM JIaKe B BENMYANIIIEH CHIIBI TEJIECKOII, TACHMETP
yKa3bIBaeT Ha MOABEM U JETaeT 3TO HEU3MEHHO, TO 3TO Oyner
TOYHBIM JIOKa3aTeIbCTBOM TOTO, YTO MHCTPYMEHT HAXOAUTCS HA
OJTHOM JIMHUHU CO 3BE3HBIM TEJIOM, HE TyUYCHOCHBIM WJIM HaXOAs-
IIMMCS BHE TIPEIEIIOB locsiraeMocT. Ero Tacumerp, roBopur oH,
yJIaBIIUBaeT Oosee BBICOKYIO KAy F(HUPHBIX KOJIeOaHUH, Hexe-
T 3TO MOXKET OBITH OOHAPYKEHO TTIa30M.

Hayka yCIBIIINT 3BYKH C HEKOTOPBIX IUIaHET Ipexke, He-
K€M OHA YBUUT 3TH IIAHETHL. DTO MPOPOIECTBO» **

Tucoma Maxamm

*OO6cKypauus - 0COOBI, «CKPBITBI» MEPUOJ B CYIIECTBO-
BaHWU ILJIAHETHI. — A6m.
** [Iucema Maxatm. ITucemo N°© 92.
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Eme ogHo npopodectBo Yuuteneil kacaeTcs CKpBITOH 3a
IOmuTepom miaHeThl, HEU3BECTHON MOKA HAIIUM YUYEHBIM.

B xone cBoeli nmepenucku ¢ Yuutenem Kyx-Xymu Cun-
HETT 3ajan Bompoc: «SIBngerca nu HOnurep ropsuuMm u Bce
eIlle YACTUYHO CBETSIIMMCS TEIOM, U 10 KaKo¥ mpuunHe —
BE/Ib COJIHEUHAsl SHEPTHUsl, BEPOSTHO, HE UMEET K ATOMY OTHO-
MIEHUS] — TIPOUCXOAT CUIbHBIE aTMOC(EpHBIe HApYIIEHHUS
Ha HOmmrepe?»*

OrtBeuas Ha 3TOT Bompoc, Yuurens Kyr-Xymu ynoMsHya o
CKpBITOM 32 HOnmuTepoM OrpoMHOM KOJIMYECTBE 3BE37 U ILIa-
HET, KOTOPBIE HUKOT/1a He OBLTH BHHBI HAITMM aCTPOHOMAM.
Yuurens 00BsICHUI 3TO TeM, uyTo Korga ConlHedyHas cucTeMa
MEHSIET CBOE MOJIOKEHUE B MMPOCTPAHCTBE, PACCTOSIHUE MEXKIY
ee IUIaHeTaMU U JAPYTHMH, Oosee TajleKuMHU HeOeCHBIMU Tela-
MH, BCE PAaBHO OCTAaeTCAd NPAKTUYECKU HEU3MEHHBIM. llpum
3TOM «MaJleHbKHe OJecTsmmye Toukuy Fonurepa u qpyrux mia-
HET 3aKpBIBAIOT COOOM HE TOIBKO MHOKECTBO JATEKHUX 3BE3],
HO U HECKOJIbKO pajKa-COJIHII, WIK pajxKa-3Be3q**, Haxos-
HIUXCA HEMOCPEACTBEHHO 3a HOnurepoMm M Jpyrumu IlaHeTa-
MU COJTHEUHON CHUCTEMBI.

«Ilomobnas Koponb-3Be3qa HaXOAWUTCS Kak pa3 IMo3aau
IOmurepa, v HU OZIMH M3 CMEPTHBIX HE BUJIEIN ee (PU3NIECKUM
IJ1a30M B TeueHHe Hamlero HeiHemHero Kpyra. Ecou Obl oHa
Moria OBITh OOHapy)keHa, OHA T0Ka3ajach OBl Uepe3 JTyqIIni
teneckon (cunoro yBenudenus B 10000 paz) Bce ke HEM3MEPH-
MO MaJIOl TOYKOM, 3aTEMHEHHOH SIPKOCTHIO JI000H U3 IIaHET;
TeM He MEHee 3TOT MUp B ThICAUy pa3 Oosblile, Hexenu FOmurep.
CurpHBIE BosTHeHHS atMocdeps! FOmmrepa u gaxke ero KpacHbIe
MSITHA, KOTOPbIE TaK MHTPUTYIOT B MOCTIEAHEE BpeMsl HayKy, 3a-
BUCAT:

1) oT mepenBUKEHUS U

2) oT Bo3jciCTBUA 3TOM Pamka-3Be3npl. B ee HacTosmem
MOJIO’KEHUH B MIPOCTPAHCTBE, KaK ObI MaJlo OHO HU ObLIO, Me-
TaJNTMYECKHe BEIIeCTBa, M3 KOTOPHIX INIaBHBIM 00pa3oM OHa

* Tlucpma Maxatm. [Tucemo Ne 92.
** Pajixa—1uapb, KOPOJb, IpaBUTeNb. — [Ipum. agm.
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COCTaBJICHA, PACHPOCTPAHSIIOTCS U TIOCTEIIEHHO MPEBPAIAoT-
cs B BO3yx000pa3ubie (mrouabr™* (...), CTAHOBSICh YaCThIO €€
atMochepby**

Tucoma Maxamm

Kak yxe roBopuiaocs B IEpBOH 4aCTH 3TOM KHUTH, HOBEU-
e uccienosanus HACA moarBepxaatoT Touky 3peHus Ma-
XaTM OTHOCUTEIBHO TOTO, YTO 33 BHEMIHUMH InaHeTamu Coi-
HeuHOH cuctembl - FOnutepom, Hentynom wnm IlinyToHOM
JEUCTBUTEIBHO HAXOJUTCS HEU3BECTHAS HAIIMM yUYEHBIM ILIA-
HETa, WIN JaKe HECKOJIBKO.

WnTepecHo, OKaxkeT NM TauHCTBEeHHas Pamxa-3Besna,
ckpbITast 3a fOmmTepom, kakoe-mubo Bo3neiicTBHE HA 3eMITIO
Bo Bpems npezcrosero HaMm Yaca Mkc? Cynsd mo ApeBHUM
pOPOYECTBaM, CYHIECTBYIOIUM Ha BocToke U yroMuHaeMbIM
B KkHHrax Aruu Moru, okaxer!

JIYUYHU CBETHUI

H.K. Pepux B oHOI1 13 cCBOMX pabOT MPHUBOIIII JPEBHEHH-
JUICKHE IPOPOYECTBA O HAYaje alOKATUITHYECKUX BPEMEH.
B »THX npopodecTBax, B 4aCTHOCTH, TOBOPUTCSL:

«Korma Comurie, u Jlyna, u Tumbs, u FOmutep OymyT BmMe-
cte, Torna BepHeTcs Carna*** — Bex benbrity.
H. Pepux. «Cepoye Azuuy.

I[peBHI/IM, B OTJIMYHE OT HAC, ObLIa BE€IOMaA HacToOdAIIad, a
HC BYJIbIapHU3UWpOBaHHAasA B HAllI€ BPEMsA «HayKa CBETHID», TO

* @10 M - THHOTETHYSCKOE HEBECOMOE BEIISCTBO, HATHYHUEM
kotoporo g0 XVIII Bexa o0bsICHSNMN SIBJICHUS TelJa, MarHeTusMma,
3NEKTPUYECTBA; B CIUPHUTYAIN3ME — HEKHH KIICUXHYECKUUA TOK», U3-
Jly4yaeMblil 4eJIOBEKOM; UHBIMHU CIIOBAMH, TOHKas Matepus. — [lpum.
asm.

** [lucpma Maxatrm. ITucemo Ne 92.

* Cartua FOra — beunblit Bek, uiu Bex McTuHBI — 310xa pacuseTa
001IecTBa, KaKk JyXOBHOTO, TaK U MaTepHAJILHOTO.
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ecTb actpoiorus. [louemy Obl HE MPENTONOKUTh, YTO COBO-
KYIIHOE aCTPOXHMHYECKOE BO3JACHCTBHE HA 3EMJIF0 HECKOJIb-
KUX IUIAHET JEUCTBUTEIBLHO CIIOCOOHO HACHLITUTHL MATHUTHOE
nojie 3eMi HOBBIMHE 3HeprusMu? OHa JTUIIb COTHEYHAS aK-
TUBHOCTh CITOCOOHA HA OYE€Hb MHOTOE - 3TO XOPOIIO U3BECT-
HO y4ueHbIM. A COJIHIIC B COYCTAHMH C APYTUMH IIaHETAMHU
MOKET CO3JaTh TAKHE HEOOBLIYHBbIE KOMOMHAIMU KOCMHYE-
CKHUX DHEPI'Hi, 0 KOTOPBIX 3¢MHas HayKa [0Ka M HE CJIbIXHBa-
na. Tem Oonee, B 3TON IUTATE peub HIET M O TAKUX IUIAHETAX,
KOTOpbIE HaM BOOOIIE HEe M3BECTHBI. BOT, Hampumep, MOHATh
051, ytOo Takoe Tumps... KTo-To momaraer, 4Tto 3T0 HEKOE He-
BUAMMOE TIAHETHOE TEJI0, CKphIToe 3a HOnmurepoMm, a KTO-TO
CYUTAET, YTO ITO U €CTh OAHO M3 Ha3BaHUU IUIaHETHl AIOKa-
JIATICHUCA.

Ho xax ObI TO HU OBLTO, BCE TUIAHETHI M 3BE3/TBI, OKPYIKAFO-
mye 3eMITI0, OKa3bIBalOT Ha Hee MOIIHOe Bo3xeiicTeue. M npu
3TOM caM (aKT TaKOTO BO3IEHCTBHS COBPEMEHHOW 3eMHOU
HayKe MpakThudecku HeBenoM! Harm yueHble Ipu3HAIOT BIIUS-
HUE Ha 370POBBE W XU3Hb deloBeKa B oCHOBHOM CoiHIa U
JIynsl - HO 3T0 U Bce. CunTaeTcs, YTO OCTANIbHBIEC TUIAHETHI B
CHITy MIX yJAJICHHOCTH OT 3€MJTH HE OKa3bIBAIOT HA HAIITY KHU3Hb
cymiecTBeHHOro BnusHus. Ho cuntars Tak — riaybouaiimas
OIMOKa C TOYKHU 3PEHUS 330TepHUUECKUX 3HaHui. B Arau More
€CTh HOBBIC TIOHATHS: XUMHU3M CBETHII, aCTPOPU3HOIIOTHS. XU-
MH3MOM CBETHII U TIAHET B ATOM YUEHHUH Ha3bIBAETCS JHEpre-
TUYECKOE BIMSHHE Ha YEJIOBEKA TOHYANIIMX KOCMUYECKUX
SHEPTHi, UCXOIINX OT JaJIeKNX TUTAHET M 3BE3/, U MOTYIIEe
M3MEHHTH €r0 MCUXOYyXOBHOE COCTOSIHUE. DTH 3HEPTHH, B CHU-
JIy MX YTOHYEHHOCTH, HE MOTYT OBITh 3apETHCTPHUPOBAHBI 3eM-
HBIMHM HAYYHBIMH TIPUOOpaMU ¥ HE PUHUMAIOTCS B pacueT Ha-
MU Y9EeHBIMH. TeM He MeHee WX BO3JIEHCTBHE He TOJIBKO Ha
YeJI0BEYECTBO, HO 1 Ha BCE LIAPCTBA MPUPObl — MHUHEpAIILHOE,
pacTUTeNbHOE, )KHBOTHOE — MOXKET OBITh O4eHb MOITHBIM. Kak
rosopurcs B 3anucax E.M. Pepux:

«Homeie Haykn Actpoxumus u AcTpodu3uKa sSpo SBSIT
POCT 3BOJIOIUH BO BCeX apcrrax [Ipuposst.
Actpodusnonorusi ySBUT BO3ICHCTBUE MPOCTPAHCTBEH-
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HBIX TNl HA BHYTPEHHUE CEKPEIINH JKEJIe3 B UEIOBEUECKOM Op-
raHmsme»n*

Pepux E.U. Kocmonozuueckue 3anucu

A paboTa SHIOKPHHHBIX XKeJie3, Ha KOTOPhIC BIUAIOT IIa-
HETHBIC JIyYd, TECHEHIMUM 00pa3oM CBA3aHA C COCTOSHHEM
9HEepeemuU4ecKux YeHmpos CO3Hanus 9eoBeka, wiu yaxp\| Takum
00pa3oM, TIIaHETHBIE YHEPTHH MOTYT OKa3bIBaTh CYIIECTBEH-
HOE BO3/ICHCTBHE Ha MICUXMUYECKOE COCTOSHHE JIFOJICH U Ha Y-
XOBHOE pa3BHUTHE YeoBeyecTBa B 1esioM. Kocmuueckuil uim,
MpaBUiibHEE TOBOPS, KOCMODHEPTETHYECKUM (HaKTOp 3eMHOM
3BOJIIOIIMY TTOCTOSHHO MOJYEPKUBAETCS B yueHUH MaxaTM.

«(...) Kak xe 6e3 u3yueHusi BceX OKpYKaroIuX MPOoIecCcoB
MOXHO PacwICHHTh y3JIbl MbIcismero ammapara?! Iae-to
BCIILIXHYJIM PO30BBIE YUYl — U TOTOBOE BOCCTaHHE 11€JI0T0 Ha-
pona nmoHukio. ['ie-To U3MEHHIIUCH OKEAaHCKUE TEUCHUS — U
MpOU30IILJia IepeMeHa MUPOBOI TOProBJId. DTO rpyoOble, ode-
BUJHBIE TpUMepbl. HO CKOJIBKO TOHYANIIINX MPUYHMH U CIECT-
BU HACBIIIAIOT MPOCTPAHCTBO U OOPO3IAT CJIOU YeroBevecTna!
Pemaromuii cyap0sl rofiel, 3aiiau B 1a0OpPaTOPUIO U TOIBI-
MHCh B 00CEpBaTOPHIO; €CITU JIaXKe He cpa3zy Halelb aHajIo-
THIO C COLIMANIBHBIMH TTPOOJIeMaMHu, TO TBITIUBBINA yM yIOBUT
CIIOKHOCTD afmapara JedcTBUTeNbHOCTH. OH YIOBUT Hepas-
JETTLHOCTh CyNie0 SBOJIONHMH Ye0BEYECTBA OT KOCMHUYECKHUX
TPOLIECCOBY **

Buaxu Aenu Hozu

B Arau Vore HeoJHOKpaTHO TOBOPHTCS, UTO BO BPEMS Ha-
crymenust HoBo# 3ps1 Ha 3emito OyayT OKa3bIBaTh 3BOJIIOIH-
OHHOE, IIOJI0XKUTEIBLHOE BIUSHUE HE OJ{HA, & MHOTHE IUIaHETHI,
B TOM YHCJIE ¥ XOPOILO 3HaKOMbIE HaM YpaH, Benepa, IOnurep
", koHeuHo e, CoHIle.

U3 nucem E.U. Pepux

* Pepux E.. Kocmonoruueckue 3anucu. C. 245.
** 3gaku Arau Moru, 133.
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(...) OnHako He ciedyeT AyMaTh, U4TO TUIAHETHOE M 3BE3.I-
HOE BJIMSHUE HA JFOJICH MOXKET ObITh TOJBKO MOJI0KUTEIBHBIM.
B actporornm m3naBHa U3BECTHO O BIMSIHUN Ha 3€MITIO «3JIBIX
3Be3/1» U HEONArompuATHEIX ruianeT. Hampumep, Ha Boctoke
CUHMTAIOT, 4TO 3Be31a AHTapec (anbdpa Cxopnuona) obnagaer
TSOKEJBIM, HeOnaronpusaTHeIM u3nyueHueM. B Arau Hore ro-
BOpHTCS 0 TOM, uTo CaTypH HeceT HaIllel ITaHeTe HETaTHBHOE
9HEPreTUUECcKOe BO3JEHCTBHE, 3aTPYAHSIIOLIEE €€ IBOJIOUUIO:
«SIpnenne marHa Ha CaTypHE TOJBKO YKa3bIBAE€T HA KOCMUYE-
CKHE B3PBIBBI, KOTOPHIC MOCHUIAIOT HAa 3EMITI0 HECIIBIXaHHBIH
XUMHU3M. MHOTO TO/TOOHBIX SIBIIEHUH, O KOTOPBIX yUEHbIE JaKe
HE PEIIaloTCsl TOBOPUTH) ™

Tax 9TO MOAYac aHTarOHWCTHYHBIE IPYT IJIS IpyTa, mepe-
KPEIIMBAOIIUECS TOKH MHOTHX 3B€3]] U TUIAHET MOTYT IPe/I-
CTaBJLATH COOOH IeNble SHEPTETHUECKUI OaTalliK B TIPOCTpaH-
ctBe. U XOTs COBpeMEHHbIE YUCHBIC HE BEPST YTBEPKICHUIM
930TepHUYECKUX 3HAHWH, MOJTYYeHHBIM Ha OCHOBE BEKOBBIX Ha-
OJFO/ICHUH TPeBHUX HAPOJIOB, — JIFO/ISIM OT 3TOTO He Jierde! Bee
9TH TOHYAHIIINE, HO CHIIbHBIE YHEPTUH TOJICITYIHO BIHSIOT Ha
YEJIOBEUCSCKUI OPraHu3M, a UX COBOKYITHOE BO3JICHCTBHE yCH-
JUBAETCS MOITHON DHEPTreTHIeCKOl Oarapeeil CONHEYHBIX JIy-
Yei.

O Tom, kakue Bo3aekcTBuA U3 KocMoca MpUXoauTCs MCIIbI-
THIBaTh Ha ceOe UeNioBeUecTBY, aBTOphl Arar Morn cooOrmaim:

«JlyHHBIC BO3JICUCTBUSI W BIIUSTHUS COJHEYHBIX TSITEH YKe
JIABHO oOpaiaiy Ha ce0si BHUMaHHUE Ty4InX y4eHbiX. Ho mo-
4yeMy JIpyrie, He MEHee 3aMevaTesbHbIC SIBICHHSI, OCTAIOTCS B
HeOpexenun? JIyHHBbIC POSIBIICHUS, BPOJe COMHaMOyIu3Ma,
OCTaIOTCS BeChMa rpyObIMHU, CPABHUTEIHLHO C JACHCTBHEM MHO-
IUX JIydeil ¥ TOKOB. J[ae yTOHYCHHBIC OpPraHU3MbI JIMIIb C
TPY/IOM YCBaMBAIOT, YTO UX CAMOYYBCTBUE MPEXK/IC BCETO 3aBHU-
CHT OT NMPOCTPAHCTBEHHBIX TOKOB.

Cpeau Hay4YHBIX HaXOXJICHUH CTPAHHO 3BYYUT YTBEPXKIIE-
HUE, YTO COTHEUHBIC TIATHA CIIOCOOCTBYIOT BoitHaM. Co cTtopo-
HBI HAYYHOT'O aHAJIM3a HE JIYYIe JIM CKa3aTh, YTO COJIHCYHEIC

* Pepux E.U. Kocmonoruueckue 3anucu. C. 263.
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ISITHA MTOPOXKAAIOT YeJIOBEUeCcKoe Oe3yMue — Takoe Oompesierne-
HUE Topa3io OMmke K HCTHHE, MO0 XMUMU3M ATOT AEHCTBHUTENb-
HO OT3BIBaeTCs Ha HepBHOW cucteme. [Ipu aToMm He 3a0ynem,
9TO TaKOe XUMHUYECKOE BO3ICHCTBHE BEChMA JUTUTENHHO. BhiIo
Obl HEOCMOTPUTENHFHO CYUTATh, YTO YMEHBIICHHE CONTHEYHBIX
MSATCH HEMEIJICHHO YCTPAHUT XAMHU3M B TIPOCTPAHCTBE.

Taroke ¥ OCIENCTBUSA SIOBUTHIX I'a30B ICHCTBYIOT HAIOM-
ro. Hepa3symHo jiymMath, 4T0 MOKHO OTKPBITh OKHA U SIJIbI HCIIA-
psatcs. OHH BCachIBAIOTCS B TIOYBY, B TKAHU U JICHCTBYIOT Ha
BHYTpPEHHUE opraHbl OeccriopHo. [Ipu 3TOM Takue BO3AEUCT-
BHS HACTOJIBKO Majo ONIYTHMBI, YTO TOJBKO JaNbHEHIIHE
CJIEJICTBUA OOpaTAT BHUMaHWe. MHOTO OTpaBieHus ! »™*

bpamcmeo

He ciemyer cOpachIBaTh CO CYETOB U PAAA APYTUX aCTPOHO-
MHUYECKHX (PAKTOPOB, HAIIPUMEP, BOZMOXKHBIX U3MEHEHHH, KO-
Topble OymyT nmpuHeceHbl B COJTHEYHYIO CUCTEMY MapaaioM Iiia-
Het 2012 roga. CyTh mapajia iaHeT COCTOUT B TOM, YTO B JIBH-
JKEHUH TUTAHET Mo OpOUTaM HACcTaeT TAKOW MOMEHT, KOTZa UX
0OJIBIIIast YaCTh «BBICTPAUBACTCA» B OJUH PSJI IO OJHY CTOPOHY
ot Connna. B mpuHnume, mapaabl MiIaHeT - 3TO PETyIIpHOE
sBiieHUe B Hamiei COJIHEYHOH CUCTEMe, OHHU CITyYaroTCs Ka-
neie 12 net. Ho B 2012 roy aToT napaj OyfeT HAMHOTO «IIpe/-
CTaBHUTENbHEE», T.K. B 3TOT pa3 Ha OJHOM JTUHUU OKaKYTCS HE
TOJBKO IIaHeTsl CoTHEYHOM CUCTEMBI, HO M HeOeCHEIE Tea,
MPUHAIICKANIUE K IPYTUM cUcTeMaM. TakuM oOpas3om, He-
NpephIBHAS JTUHUS BBICTPOUBIIMXCS B P HEOSCHBIX TN 00pa-
3yeT Kak OBl MpsMO¥M MOCT 10 IIeHTpa ['ajakTWKu, W Halle
CoutHIle OKaKeTCsl Ha OJTHOM JIMHUU C IeHTpoM Mieunoro Ily-
TH. He ucKIIfoueHo, 4To 3TO COOBITHE MPUBEICT K TOMY, YTO
3eMJTI0 TOCTHTHYT HOBBIC JIyYH OT JANbHUX IUIAHET W 3BE31I.
OTH Aanekue Jy4d TOXKE MOTYT MOY4acTBOBATh B U3MCHCHHH
SHEPreTUKHU Ha Haiel riaHere. COBpEMEHHOM HayKe MOKa He
JTAaHO TIPeAyraaaTh Pe3yIbTaThl M CICACTBHS MOTOOHBIX KOCMH-
YEeCKUX COOBITHIA.

* BparcTBo, 354.
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(...) cMEeHa KOCMHYECKHUX 3I0X, KOTOPOH CYKIEHO OTPa3HThb-
Cs Ha HAllleH IUIaHETe B BHUJIC AlTOKATUITHUYECCKUX COOBITHI, CBS-
3aHa ¢ IPUPOAHBIMI U3MEHEHUSMH HE TOINBKO Ha HAIIeH TiaHe-
Te. OHa CBsI3aHa C ONpeeIEHHBIMA aCTPOHOMHUYECKUMH CPOKa-
MU U COOTBETCTBYIOLUIMMHU H3MEHEHUSIMHU BO Bced ConHeuHoM
cucteMe! 10T akT noguepkuBaetcs B muchbmax E.M. Pepux:

«B cumy wnmu Grarofapst MoAXoXy MHOTHX CBETHIT K HaIIei
ConHe4HOH cucTeMe, U HaM 4acTO HEBUIMMBIX, AEATEIbHOCTh
Hanleil CUCTEeMBI CTalna MHOT'O MHTEHCHUBHEE, U ATO YSBUT W3-
MEHEHHS W Ha HaIlleH rmaHeTe»*

«Bce KocMHUYecKHe CPOKH, BCE COUYETaHUs CBETHII TOJIXO0-
JSIT K 3aBepIICHHI0 Benukoro [{ukia, u yenoBeyecTBO TOIKHO
BOCKpPECHYTH AyXoM. OTHEHHBIE YHEPTUU K CPOKY JOCTHTAIOT
3eMiIH, ¥ MOXKHO 0KUAATh BEJHKHX EPEyCTPOICTB, KOTOPHIE
JOJDKHBI TIPHHECTH NPOOYyKaeHue ayxa. (...) Hapoxmaercs Ho-
Bas pacay™*

U3 nucem E.U. Pepux

OIHEHHBIE BOJIE3HHU

Bce nmpopoku mupa — u ApeBHHE, 1 COBPEMEHHBIE, TOBO-
pHJIM O TOM, YTO B alOKaJIUINTUYECKHE BpeMeHa Ha YeJoBeue-
CTBO 0OpyIIATCS CTpaIIHbIe 0OJIE3HN, KOTOPHIE YHECYT KH3HU
MHJUIHOHOB JIIOJIEH.

Penbo Hepo npenckaseiBan, uto B koHIEe XX Beka B EBpo-
e HaYHYT CBHPEIICTBOBATh CMEPTEIHHO OMACHbIC 0OJIC3HH,
KOTOpBIE YHECYT MOJIOBUHY HaceyeHus. Bcero HOBBIX Ooies-
He#t Oyzer 5, HO 0JiHa U3 HUX OyJeT BO 0JIaro JIIo M.

[IpenckaspiBasg mossnenue CIINa B 1981 r., Banra cka-
3aja, 4TO MPOTHB 3TOW OOJNE3HN MEIUKU CO3MAMyT JIEKapCTBO.
Ho 6ena B ToM, 4TO 3aTeM MOSBATCS HOBBIE 0OJIE3HU, KOTOPHIE
okaxyTcs eme onacHee CITHMa.

* 13 nucema E.W. Pepux ot 21.06.52.
** W3 nucema E.U. Pepux ot 18.11.35.
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[TostBUTCSI MHOXECTBO HEM3BECTHBIX JIO0 CHX TIOp O0JIe3HEH, —
yrBeprknaia Banra. JIromu 6€3 BUIMMBIX IPHYHH OyIyT IafaTh Ha
VIHIAX, €CIU JTaXKe TIPekae OHW HudeM u He Oonenm. [1pu atom
SICHOBH/IAIIIAS YTBEPXKAAJA, UTO ITO eIlle MOYKHO IPEIOTBPATUTB,
BCE B pyKax JIFOJIEH.

Benecyanbckas sicHoBusimas Mapusi Dcnepanca ToBOpH-
Jla 0 TOSBIIEHMH HOBOTO BHpPYCa, KOTOPBHIA Oy/eT HAMHOTO
onacHee, ueM CIIW/I. Ot 3T0i1 Gone3nu moau OyayT nmorudath
3a cunranbie AHA. OHA TOBOPWIIA U O TOM, YTO BCKOpE TOCIe
MOSABIICHUS 3TOW HOBOW 0oJie3HM OyIyT cO31aHBI Mpenaparsl
npotuB Hee u ipotus CIIM/la, HO HacelleHNe IIAHETH K TOMY
BPEMEHU 3HAYUTEIIEHO yOaBUTCS.

Matpona MockoBckas Toxe mpopounia: «bes BOMHBI Bce
yMpeTe, JKepTB MHOTO OyIIET, BCe MEpPTBEIE Ha 3eMJIe OyJeTe Jie-
*atb. BeuepoM Bce Oyner Ha 3emite, a yTpOM BOCCTaHETE — U
BCE YUJIET B 3eMJTION.

Taxk uTo0 ke Ham TPO3UT?

Ecnn Ob1 BO BpeMs ATIOKaNMIICHCa HaM YTPOKATH OJTHU
JIUIIb BUPYCHBIC 3a00JICBaHHS TIPOCTYIHOTO XapaKkTepa — 3TO
ObL10 OBI ele mooearl. Ho B TOM-TO Bee U 1710, YTO OJAHUMU
WHQEKIIMOHHBIMU OO0JIC3HSIMU JIelIo He orpaHuyntcs. Kak yxe
TOBOPHJIOCH, TIOMUMO HUX TMOSIBSTCS M TaK Ha3bIBa€MbIE OT-
HeHHbIe Oone3Hu. B ueM onu OyayT cocTosTh?

HoBble kOCMHUUECKHE SHEPTUU, KOTOPHIC YKE TOCTUTAIOT
MTOBEPXHOCTH 3eMJIH U OyIyT Bce 0ojiee YCHIIMBATHCS B OJIH-
YKAUIINE TOJBI, CHITPAIOT POJIb MPOOYKAAFOIIETO UMITYJIBCA JUTS
SHEPreTUYEeCKUX IEHTPOB CO3HAHUA. YaKphl Jake JaleKuX OT
JyXOBHBIX UHTEPECOB JIFOCH HAYHYT IM0J] BO3ICHCTBUEM KOC-
MHYECKOTO OTHS aKTUBU3UPOBATHCSA M JaXKe MPHOTKPBIBATHCA.
A 3aTeM COCTOSHUE YHEPreTHUYECKHX IICHTPOB YeJIOBEKa Hay-
HET OKa3bIBaTh BUIMMOE BO3ACKCTBUE U Ha €ro 3710poBbe. Ka-
KuM OyZIeT MEXaHU3M B3aUMOCBSI3M MEXIy HEBUIUMBIMH Ya-
Kpamul ¥ (PH3HMUECKUM OPTaHIM3MOM YeoBeKa?

Cremyer OTMETHTH, YTO XOTS CaMH YaKpbl HUMEIOT TOHKO-
MaTepPHAIBHYIO PUPOAY, OHU MPH 3TOM IIPOCIUPYIOTCS» Ha
KU3HEHHO Ba)KHbIE HEPBHBIE CIUIETEHUS, OpTaHBI'H IHIIOK-
PUHHBIC XKeJe3bl (PU3MYECKOT0 OpraHu3Ma 4elioBeKa. AKTUBU-
3anus J000T0 MEHTPa BBHI30BET BPEMEHHO IUCTApMOHHYHOE
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cocTosiHNE (PU3MUECKHX OPTaHOB, PACION0KEHHBIX PSIOM C
IaHHBIM LeHTpoM. K mpuMepy, npoOykKaeHue HEeHTpa COMHEY-
HOTO CIUIETEHHS BBI3BIBACT MHOTHE CHMITOMBI ITUIIEBOTO OT-
paBI€HMs  PBOTY, CIIOHOTedeHHUE. UenoBeK, HHUYEro He
3HAIOIMUHN O IIEHTpax, MOAYMAaeT, 4To O0JIeH, U 00paTUTCA K
BpadaM. A 4TO MOXyMaeT Bpau, HaOIr0gast ONpeAeIeHHbIE CUM-
ntomei? TlosTomy B Arau Hore rosopurcs:

«CkaxkuTe Bpady: MOXKEIIb M3y4aTb peHOMEHBI BO3ropa-
HUS ocrell. Tem Ooree 3TO ABICHNE Ba)KHO, YTO IPH Pa3BUTHH
LIEHTPOB YEI0BEUECTBO OyAET OLIYIIAaTh HEIIOHATHBIC My CHM-
MITOMBI, KOTOpBIEe OYyyT OTHOCHUTHCSI HEBEKECTBEHHOH HayKOH
K caMbIM HECOOTBETCTBEHHHIM 3a0ojeBaHHAM. IloToMy cBOe-
BPEMEHHO CKa3aTh O HAOIIONEHNUAX 32 ocHAMU dcusHy. COBETYIO
HE OTKJIAIbIBaTh, OO HY>KHO MOSICHUTH MUpY SIBJICHUS peab-
HOCTH ¥ 0OIIHOCTH OBITHA. HezamMeTHO BXOZAT B KU3Hb HOBBIE
COYETaHMS IOHATUH. DTH 3HAKH, BUAUMBIC I HEMHOTHX, CO-
CTaBISAIOT OCHOBY JKM3HH, IPOHWKAas BO BCE IOCTPOCHHS.
TonbKo cemnoil He 3aMETUT, KaK HaIOJIHACTCS KU3Hb HOBBIMU
noHATHAMH. 1loToMy cremyeT mo3BaTh yUeHBIX IS OCBEIICHUS
oueBUHOCTH. Bpau, He ymyctu!»*

Buaxu Aenu Hozu

Astops Arau Voru He ciydaifHo yIoMsHY/IH B 3TOM (par-
MEHTE O HOBBIX IOHATHUSX, KOTOPBIE BXOIAT B )KU3Hb, U KOTOPbIE
JOJDKHA 3aMETHUTh M MPHHATH Hayka. B camom neme, mo0oi
Bpad, yCIBIIIAB O [[EHTPax W OTHEHHBIX OOJIE3HAX, BIpaBe CKa-
3aTh: «llogeMy MeaMITMHCKas HayKa HUYero o0 3TOM He 3HaeT?
MenunmHa He BUepa Ha cBeT nosBmiack! Ecmu B yaeOHUKAX 1m0
MeIUIMHE HA O KaKWX YaKpax W OTHEHHBIX OOJIE3HAX HE TOBO-
pHTCs, 3HAUUT, UX IPOCTO He cywecTsyer!». Ho B Tom-To 1 ne-
710, 9TO 10 Mepe npubmmkenns k HoBoif snoxe Ha 3emiie Bo3-
HUKHET MHOXXECTBO IIPUHIUNKAIBHO HOBBIX siBIEHUIL. [la, eme
CTO JIET Ha3a]| NPEeICTaBUTEIN MEIULMHEL 3aafa He BCTpedalu
TaKOro MOHSTHS, KAaK YaKphl, UM LIEHTPHl CO3HAHMS, XOTS B

* 3uaxu Arau Horu, 170.
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BOCTOYHON MEIHUIIMHE, CBA3AHHON C 330TEPUUYECKON TpaaHIIN-
e, y)ke BeKa TOMYy Ha3aJl STOMY MPHUAaBaIOCh OTPOMHOE 3HaUe-
Hue. OO OorHeHHBIX OOJIE3HsIX 3alagHble Bpadl TeM Oojee He
CIBIIANA. A pa3Be O METAX-WHANTO KTO-HUOYAb CIBIIIAN eIl B
HayaJsie JBajIaToro Beka? A Tenepb 3TO MOHATHE CTalI0 U3BECT-
HO BCEM MBICIIIAM JIFOIIM Ha TIAHETe M BCEM IIPOJBUHYTHIM
BpayaM. JTO ABJIEHHE MPU3HAHO HAYKOM!

TouHo Tak ke OyzeT MPU3HAHO HAYKOW U PeaTbHOE CYIIIECTBO-
BaHWE YHEPTETHICCKUX [IEHTPOB CO3HAHUS U OTHEHHBIX OOJIE3HEH,
CBSI3aHHBIX C HEPBHBIMH IICHTPAMH U UMEIOIINX HEPBHOE TMPOKC-
xoxnenve. Kak rosopurcs no 3tomy nosozy B KuBoil Otuke:

«KT0-TO HeoMBICIAIIMI TTonaraet: "Jleapl xKuimu 0e3 BCs-
KOTO OTHS Y COIILTH Ha KJIaA0uIle, Kak MOYTCHHBIE TpakIaHe.
Kaxkoe mue neno o orus! [lycts 0 HeM mymaeT Moit moBap!"

Ho meicnamuii nymaet: "OTKyma HEOOBSICHUMBIE SIIHjIC-
MHH, HCCyULIAIONINe JIeTK1e, ropranb u cepaue? [loBepx Bcex
MIPUYHUH €CTh eIl HeUTO, HEe TIPEeIyCMOTpeHHOe BpauaMu. He
YCJIOBUS XKU3HHU, HO HEYTO U3BHE KOCHUT TOJIBI" DTUM IyTEM
BHUMATEIbHBIX HAONIOJACHUI MOXXHO MPUNUTH K 3aKITIOUYEHUIO
0e3 mpeapaccyIKoBy»*

Buawxu Jlenu Hozu

JleficTBUTENbHO, B OTHEHHBIX 0OJIE3HAX KPOETCs OoIbIas
OMACHOCTB JJIS1 BCETO YeIOBEUECTBA. XOPOIIO, €CIIU BO3ropa-
HUE LIEHTPOB MPUBEAET JHUIIb K BPEMEHHOMY PacCTPOUCTBY
HAXOJAIINXCS PSIOM C HUMH (U3UYECKUX OPTaHOB, a TIOTOM
OpTaHW3M CIpPaBHUTCS C 3TOi mpobmemoii cam. Ho Takoii Bapu-
aHT XapaKTepeH Ui JTI0Jel ¢ TApMOHUYHOH aypoid, OOIbIIIM
HNOTEHIMAJIOM MCUXUYECKOM SHEPruu U aKTUBU3HPOBAHHBIMU
BBICIIMH IIEHTPaMH CO3HAHUSA. YiKe IMPOoOyKAEHHbIE IIEHTPHI
CMOTYT CaMOCTOSTEIHHO ITepepaboTaTh HaNpaBICHHBIN Ha HUX
U3 IPOCTPAHCTBA MOTOK MOILIHON 3Hepruu. BpeMeHHsbI auc-
OanmaHCc B OpTaHU3ME TAaKHX JIOAEH MOXET HOCHUTh XapakTep
HEBPAJITHH, CTPAHHBIX «OJyKIafomux» 00el Wi paccTpoii-

* 3gaxu Aruu Voru, 441.
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CTBa HEMOHSATHOTO MPOUCXOKAECHUS, KOTOPOE CKOPO MPOHIET.
Ho ecnu moTeHuMan NCUXUYECKOH SHEPTHU B OpraHU3ME 4e
J0BEKa HEJJOCTATOUEH, YTOOBI CIIPABUTHCS C 3TUM PacCTPOU-
CTBOM, TO MOT'YT Pa3BUTLCSl BCE CUMIITOMBI OOBIYHOTO COMATH-
YeCKOro 3a00JIeBaHNS — W Bpadl He Oy/yT 3HATH, B YEM KpPOET-
Csl €r0 UCTUHHAS MPHUYMHA.

O nogoOHBIX ABIEeHUAX B JKUBOM DTHKE CKa3aHO:

«3amMeyaiiTe MPU3HAKN HEMOHATHBIX 3a00J1eBaHUN. 3amedaii-
Te, OKOJIO KOTOPBIX LIEHTPOB 0003HAYAIOTCs 3HAKHU U 60, Moxer
OBITh, OOJIST IJICYH, WIIA JIOKTH U KojeHa. MoKeT ObITh, OKOJIO
Yamm nosBIAI0TCS TP 3HAKa WM MPOUCXOJUT B TOPTaHU rope-
Hue. Kaxnplil 3HaK Mokas3bIBaeT Ha JieicTBre 1eHTpa. Kak oTKphI-
Tas KHWTA, HAIMCAaHA JIMYHOCTH YenoBeka. Hax gemom roput mo-
CTOSIHHBIM 3HAK CYITHOCTH. MOXXHO YHMTaTh €ro JaxKe MPOCTHIM
HaOMIOZIeHNEeM, HO IOV TPUBBIKIA K TPYOBIM BO3IEHCTBUSIM.
OHH KIyT OTIIYIIMTELHOTO TPOMa U OCJIENUTEIbHON MOJIHUH, HO
caMU TIPOM3BOIIAT HAHOOJIee BaYKHBIE ACHCTBYS B THILIIHE.

Kaxk MomHbIif MAarHUTHBINA TOK HATJIATHO OIYTHUM JIUIIbL HA
HEKOTOPHIX TeJIaX, HO BO3MIEHCTBYET BCIOAY, TaK HanOoJee mpo-
HUKaloue SHeprun HeBuauMbl. Ho moka Msbl ipocuM o6pa-
TUTh BHIMaHHE HAa OYCBUIHEIC SBICHUSA. MOXHO IMPHUUTH K
IICHHBIM 3aKJIIOYEHHSIM, COMOCTABIAS XapakTep JoJed ¢
BHEITHUMU OOJIEBBIMU OINYyIICHUIMHU. HykHO 3HATH, KaK ICH-
TPBI BIUSIOT Ha OKPYKAIOIIIUE OPTaHBbI.

[Touemy nmpumnuchIBaeTCs 4axoTKa MPOCTYIE WIH XyIOCO-
YHUI0, KOTJa IEHTPHI, JexkKaliue BOIU3H JIETKUX, MOKa3bIBAIOT
ocobeHHOCTh opranu3ma? Ilouemy omyxomnw miedeit u JTOKTeH
MPUHUMAIOT 332 PEBMATH3M, KOT/a IIEHTPhI OIJIEYHd MOKa3bl-
BatoT Hanpspokenue? Hama 3amaya He HACUIOBaTh TOTOBBIMU
(hopmynaMu, HO CBOEBPEMEHHO HANPaBUTh MO MyTH TEYEHUS
MHPOBOTO 3aKOHa»™

Buaxu Aenu Hozu

Omdme OrHeHHBIX 00JIe3Hel 0T HAaCTOSIINX COCTOUT B TOM,
9TO HACTOAIIAS OOJIE3HB BBI3BIBAETCS PACCTPOMCTBOM (DYHKIIHH
¢mnaeckoro oprana. [Iprarna oraeHHOTO 3a001€BaHISA KPOET-

* 3gaku AU, 330.
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s He B HApYIIICHNH (HI3HOTIOTHUECKUX (PYHKINIT caMOro Oprana,
a B €ro peakimy Ha 0co00e COCTOSIHHE SHEPTETUUECKOTO [IEHTPA,
HaXOJAIIErocst psimoM ¢ HUM. TakuM oOpazom, 3aboiieBaHMe
NPOTEKAeT He CTONBKO Ha (DPH3MONOTHYECKOM, CKOJIBKO Ha DHEP-
TeTHYECKOM YPOBHE, HECMOTPS Ha BCE CHMITOMBI (PH3UYECKOM
Oosre3nn. 1 ecnm TBITaThCS JIEIUTH TaKOe 3a00JIEBaHNE CPEIICTBA-
MH, TIPEMEHSEMBIMH TSI JICUCHHsT OOBIYHBIX OONE3HEH, JIeueHIe
MOYKET OKa3aThCsl HE TOJIHKO Hed(PPEKTHBHBIM, HO H, B PSIIE CITy-
YaeB — B 3aBHCHMOCTH OT TeX MPENapaToB, KOTOPhIC HA3HAYAIOT
MAIMEHTY — TPOCTO BPEITHBIM.
ITo oMy noBozy B Aram Hore rosopurcs:

«BozxoKeHne IEHTPOB HE BBI3BAJIO JJOCTATOYHO BPaYeOHOTO
BHUMaHUS. OUeHp BAKHO OTMETHUTH, YTO BOCTIAMEHEHHE KaX-
JIOTO TIEHTpa JAeT CHMITOMBI MECTHOTO OpraHa, HO CaM OpraH He
0oJIeH, HO JIUIITH BUOPUPYET Ha OTOHB IIeHTpa. MOKHO TIpeIcTa-
BUTb, CKOJIBKO JIOXKHBIX OOJIE3HEH MPOBO3IIIAIIAETCS BpadaMH,
€CITM OHU HE TIPU3HAIOT OCHOBHYIO MPUYHHY olylieHui. Takoke
MaJIo ACCIeMyeTcs caMa PHYMHA BOCITIAMEHEeHHs. MOXHO yKa-
3aTh YUCTO KOCMHUYECKHE YCIIOBHUS, HE MEHBIIIEE MECTO UMEeT U
MAacCOBOE COCTOSTHHE YeJIOBEUECTBAN *

AYM

Kak y»xe ToBOpHIIOCh, €CIH NICUXHYECKask SJHEPIHs YeTIOBe-
Ka pa3BUTa, a YaKphI TyXOBHO yXKE «IIOATOTOBJIEHBD, €T0 Opra-
HU3M CHPABUTCS C OTHCHHBIMU PacCTPOMCTBAMH CaM. A eciu
aypa JeJoBeKa 3arpsi3HeHa, IICHXUIecKast SHEpTHs He Pa3BUTA,
BBICIIIHE IICHTPHI BCIO )KU3HB «MOITYAII — U BIPYT MOTYYMIN
TIOTOK SHEPTHH, C KOTOPBIM OHH MPOCTO HE MOTYT CIIPABUTHCS?
Torga mpou3oiAET OTHEHHOE PAaCCTPOUCTBO, KOTOPOE MOMKET
npuHATE GopMy HacTosmero 3aboneBanusa. Tybepkynes, Ha-
pUMep, KaKk ¥ aTUIHYHAS THEBMOHUS, YaCTO CBS3aH C BOC-
TUTaMEHEHNEM HYHEPreTUIEeCKOTo IIEHTpPa JIETKUX (ITOT IEHTP
HE BXOJUT B YHCJIO OCHOBHBIX CEMH, O KOTOPHIX BCE 3HAIOT). B
Aran More 1o 3ToMy TIOBOY CKa3aHO: «(...) IPaBIIILHO 3aMe-

* Aywm, 202.

250



AHOHC

THJIY, 9TO OOJIBIIMHCTBO TyOSPKYJIC3HBIX HEUTO HHOE, HEXKEIU
BO3rOpaHue MeHTpoB Jerkux»* E.U. Pepux mpemymnpexmana:
«Mory 1aTh BaM COBET O0paTUTh CAMOE CEPhE3HOC BHUMAHUE
Ha HEPBHbIE [EHTPHI, HEOCO3HAHHOE, YACTHYHOE PACKPBITHE
KOTOPBIX YacTO SBJISIET BCE CUMIITOMBI YaXOTKH, aCTMBI, PEB-
MaTH3Ma U JPYTUX 3a00JIeBaHmim **

B caMbIx Xyqmmx ciydasx — ecIi MOTEHITHAI TICHXHYe-
CKOI DHEPTHH Y YEJIOBEKa COBCEM ClIal WIIH €ro aypa COJCPIKUT
B ceOe OOJTbINE «TEHM», YeM «CBETa» (T.€. B Helf MHOTO HETaTHB-
HBIX SHEPTUi ), — MPOU30MIET TO, YTO MO’KHO HA3BaTh MEPEro-
paHHMeM IeHTpa — HEeBHIWMAas TOHKOMAaTepHallbHas OCHOBA
LIEHTpa IOJ BO3JCHCTBUEM JHEPTUU MPOCTPAHCTBA KaK ObI
«TIeperopaeT», M y 4elIoBeKa BO3HUKAET... aTUITHYHAS TTHEBMO-
HUS, K TIPUMEDY.

W onATe-Taku — YTOOBI CyMETh CITACTH TAKUX OONBHBIX,
ME/IMIUHA JIOJDKHA 3HATh, YTO SBISCTCS NEPBONPUIUHON 00-
JIe3HU W YeM JIeUnTCsa Bo3ropaHue 1eHTpoB. Ecim Bpad He mo-
HUMAET, IJIC ¥ B YeM KPOETCsl O0JIe3Hb, KaK OH CMOXKET BhLIC-
YuTH ee?

Jlerko npeacTaButTh cebe, YTO MOTYUUTCS, SCITU MEIUKU
MOTBITAIOTCS JICYUTh TAKOTO OOJIBHOTO OOBIYHBIMHU CPEACT-
Bamu. He mpuBenu rocnoy, Bpauu B3AyMalOT IPUMEHUTH B
JIeYeHUH dTUX 00JIe3HeW HapkoTtmueckue cpemctsa!l Hapko-
TUKH — 3JICHINNH Bpar NPUOTKPHITHIX IICHTPOB, U UX IPUME-
HEHHE MOXET KapIWHaJbHBIM 00pa3oM YCYTyOUTh ITOJIOKE-
HUE. .

Astopsl Aran Moru mom4epkuBaioT, 94To O/IHa U3 TIIaBHBIX
eneil co3aanus U PaclpoCTPAHCHUS UX YYCHUS COCTOSIIA B
TOM, 9TOOBI CBOEBPEMEHHO TPEIYTIPEANTE HAyKy M OOIIIECTBO O
HOBBIX MPOOJIEMAX YEI0OBEYECTBA, CBA3AHHBIX C AIOX0H KOCMHU-
YECKHX IEePEMEH, CBUNIETEISIMA KOTOPOU MBI STBUMCSL.

«Arnu Hora siBisieTcst He TOJIbKO OYEPEAHBIM PaCIIUPEHH-
€M BO3MO>KHOCTEH 4eJI0BEYEeCTBa, HO OHA JOJIKHA MPUBECTH K
COYETaHUIO KOCMIYECKHE YHEPTUH, K CPOKY JOCTHUTAOIIHE Ha-

* Nepapxus, 70.
** Pepux E. U., u3 nucema ot 28.08.31.
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[Ty TIAHETy. DTO 00CTOSATENBCTBO TOJIKHO OBITH TBEPIO 0CO3-
HaHO, MHAYe PAacIpOCTPAaHUTCH Kak Obl psin 3a00JeBaHUN, U
BHEIIHEE JICYCHUE UX MOBEJIET K CAMBIM MAryOHBIM CIIE/ICTBH-
SM»*, — TOBOPUTCS B KHUTE «Aym» U3 cepur «ArHu Moray.

Buaxu Aenu Hoeu

Kcraru, B MenMiuHe yKe ObLIM MOMBITKH «BHELIHETO JIe-
YeHUsD», KaK 3TO Ha3biBaeTcs B ArHu More, nereii-unauro, Ko-
TOpPBIE BUAAT MapaJuIeNbHbIe MUPBI H, TI0 IPOCTOTE AyIIECBHOM,
WHOTJIA TIBITAIOTCS paccKazaTh 00 3TOM HEBUAMMOM MHUpE
B3pOCIBIM. B3pocible e cYMTalOT, 4TO Y 3TUX JIeTel HEedTo
BpOJie HEPBHOTO PACCTPOWCTBA, pa3 OHU BUAAT HEYTO TAKOE,
4TO OOJIBIIMHCTBY JIFO/ICH HEBUIMMO, U TIHITAIOTCS «BBUICYUTH
y HUX 3Ty CIIOCOOHOCTh acTPaJIbHOTO 3PEHHUS U SCHOBHICHUS.
WHorxaa neno 10X0auiIo A0 MPOIUCHIBAHUS TaKUM AETSIM yCIO-
KauBaIOIIUX MPernapaToB, UMEKIINX B CBOEM COCTaBe OpOM.
Ho Gpom, kak ¥ HapKOTHKH, MOXKET MPEACTABIATH CEPhE3HYIO
yIpo3y 3I0POBBIO JIOJICH (M A€Tel B TOM YHCIIE) C TPUOTKPHI-
THIMU BBICIIMMH LIEHTPaMH co3HaHUs. HemompaBuMbIii Bpen
3JI0POBBIO YEJIOBEKAa MOXKET OBITh HAHECEH U B TOM Clly4ae, ec-
au OOJIeBble pPEeaklMW, BhI3BAaHHbIE aKTHBH3AI[MEeil HEPBHBIX
[IEHTPOB, Bpaud MPUMYT 32 OOBIYHYIO HEBPAJTHIO U Ha3HAYaT
HApKOTHUYECKHE Mpenaparsl Uil KyINHPOBaHUS MPUCTYIOB
51X Ooned. VIMEHHO MO3TOMY TpPENyNpeExKIACHUE, TaHHOE B
Arnu Hore, umeeT Gombiioe 3HAYSHUE JUTS MEIUIIMHCKON Hay-
ku Oynymiero. Ho KTo mpuciIymmiBaeTcsi K TUM Hpeaynpexie-
HUSM B Hatle Bpems! YBBL..

Mexmy TeM, IPOTHB TOTO «psiia 3a00IeBaHMIT», KOTOPbIE
MOTYT PacIpOCTPAaHHUTHCA 110 TIAHETEe M3-32 HEOCBEIOMIICHHO-
CTH JIONIeH (B TIEPBYIO OUepeab Bpadueil) O Mpupoje HOBBIX 00-
JIe3HEH, eCTh BeCbMa JieHiCTBEHHOE cpeacTBo. 1 — mpencrass-
Te — 3TO CPEACTBO K ToMy ke OecruratHo! Kpome toro, ono
YHHMBEPCAIBHO B CBOEM JICHCTBHH U IOMOTaeT B O0prOe ¢ JIro-
661Mu Gone3asMu. 00 3TOM cpesicTBe OYeHb MHOTO CKa3aHo B

* 3paku Aran Horu, 220.
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AHOHC

kaurax JKusoit Otuku u B ['pansx Arau Moru, u oHO Ha3bIBa-
eTcsa — ncuxuyeckas sHepaus!

«Ilcuxudeckas sHeprus U OyAeT TOH yHUBEpCAIbHOU Ma-
Halee OT BCeX HOBBIX HETIOHSATHBIX 3a00JIeBaHUI M 3nue-
MM, 0 KOTOpoi MeuTatoT MoaAu. Ho orHeHHOE COKpOBUILE Ha-
JI0 COZIEpKaTh B UUCTOTE U MOPSAKE, U B MOJHOU TOTOBHOCTU
Ha BCE Clly4au XKHU3HHM, a HE TOJILKO NPOTUB OONE3HEN» ™, — ro-
Boputcs B I'pansax Arau Horn.

* I'pann Aran Morn. 1957 r., 152.
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B 3101 KHUre N3N0XEHbI Pe3yNbTaTbl MHOrONETHUX
apXxvBHbIX nccneaosannii B. JlaiHa, npueeaLwmnx
K NOMCTUHE CEHCALWMOHHOMY BbIBOAY: Hukona
Tecna n3obpen «netaoLLyto Tapesky» n Tenepb
neTatesbHbIe annapartsl NOA0OHOro TMNa
ucnonbaytotcst BBC CLLA!
B ocHoBe n3obpetexus
Tecnbl nexar oTkpbITble
UM 1 NOKa HEN3BECTHbIE
60/bLUNHCTBY Y4EHbIX
CBoOICTBA 0COO0W NPUPOAHON
cpeabl — adpupa...

Moyemy Xe GaMOe CeHcaLMoHHOe M3o0peTeHre Tecsbl 0kas3anoch
3aCEKPEYEHHbIM, @ apXuBbl TECbl, CBA3AHHBIE C 3TUM OTKPbLITUEM,
HaAEXHO CKPbITbl B CEKPETHbIX XpaHunuLax MNeHraroHa?

[leno He TONbKO B BOEHHbIX TalHax. ABTOP KHUMM yOEXAEH: OTKPbITHIN
Tecnoit HOBbIV cnocod nepemeLleHuns, 6onee AeLeBbli U 3KONOMUYHbIN,
4yem aBTOMOOUbHBIA TPAHCMOPT, NONOXMUT KOHEL, aBTOMOOUILHOMY
6uaHecy. Bnagenbubl Kopnopauuii, CBA3aHHbIX C NPOU3BOACTBOM
MaLLVH 1 BCEro, 4TO CBA3aHO C HUMW, HE XOTHT paccTaTbCs CO CBOMMM
munanapaamu! Moatomy ¢ camoro Havana n3obpetexue Tecnbl Obin0
00peyeHo Ha NpecneaoBaHve — 1 ATo AeCTBUTENBHO MENo MeCTo.
M no cvx nop Benuyanwee n3obpeteHne Tecnbl 3aceKpeyeHo

HE CTO/IbKO 13 BOEHHbIX, CKOJIbKO N3 KOMMEPYECKNX COODpaxeHwii!

. A

ApxuBHble uccneposaxus B. J1aiiHa u kHuru,
HanuCcaHHbIe Ha UX OCHOBE, NOJb3YIOTCA-OrPOMHbBIM
MHTEepecoMm Ha pop.;me nucarens, B CLUA.
[aHHblin nepesoa kHuru B. J]aﬁHa
Ha pycckui s3blk caenaH
C ee 6-ro u3maHms B CI.UA
Ha pycckom uauxe :
B. Naitha ny6n

99-38217-0
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