*_

naBa wecTas

TAMHA U30BPETATENA

Kak npekpacHo no4yBCTBOBATH ¢IMHCTBO LEJIOT0 KOMII-
JieKca siBJIeHMii, KOTOpbIe MPH HEeMOCPeACTBeHHOM BOCIPH-
SITHH KA32J1MCh Pa3PO3HEHHbIMU!

Anvoepm Jitnmwmenn

IIpeacraBuM, 4TO HAIIM YYEHbIe PEIIMJIM 3araJKy aTOMa
U CyMeJIM 0CBOOOANTH ero cBsi3aHHbIe cuibl. IlpeacraBum,
YTO TOIZIA ATOM 10 Hallel BoJie pacnajgerca. Yro npou3soii-
aet? Pesyabrart 0yaeT Takoi, Kakoi ceifuac Mbl He MOKeM
cebe npeacrasuts. HeTpyaHo paccuurarh, 4TO NOTEHIUA-
JIbHAasl 3Heprus, KoTopasi cOJep:KUTcA B OJAHOI MoOHeTe,
HMeeT CHJIY, KOTOpas, €cJ1d Mbl CyMeeM ee¢ 0CBOOOJUTS,
CMOKeT MepeABHHYTh S0 HArpy:KeHHBIX KeJe3HOJ0POK-
HBIX BATOHOB Ha paccTossHue B 600 Mub.

Huxkona Tecna
«Mupoeaa cucmemay»

[aBaliTe BepHEMCS K Ha4ally HAIIETO MOBECTBO-

BaHUS U €IIe pa3 NOCMOTPUM MHBIMH TJla3aMH Ha OalllHIo
«I'mo6anbHOTO AIEKTPUYECKOTO pe30HaTopay Tecibl.
YTO MOIJIO COCTaBIATh €r0 TAMHCTBEHHYIO CEPALIEBHHY?
[Touemy paboty mamydareneit BeIku «Bapaenkmudy» co-
MPOBOXKIAIM TaKue CTpaHHbIe Ononormueckue dPpdex-
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Tecnau CBEPXCEKPETHbIE NMPOEKTbI MNeHTaroHa

Tecna ¢ «CaMOCBETALUENCA Namnom»

Myctb 6yayllee packpoeT UCTUHY M AACT KaAOMY OLEHKY B COOTBETCTBMM C
€ro TpyZOM M JOCTMXKEHMAMM. HacToslee NpuHAZNeXUT UM, HO Byayliee,
paju KOTOpPOro i Ha CaMoM fJesie paboTan, MPUHAANEKMUT MHE..

Mbl BCero /iMlb WECTEPEHKM B MallMHE BEYHOCTM, U HEU3BGEKHBIM CNeACcT-
BMEM YNpPaB/ALWMX 3aKOHOB AB/ISETCA TO, YTO MepBOMNPOXojel, onepe-
AMBLUMI CBOE BpeMs, OCTAeTCs HEMOHATbIM M AO/IKEH CTpajaTb OT pasova-
poBaHMA U 601U U 6biTb YAOBNETBOPEHHBIM BbICILENM Harpagoi, KOTopyio
NpefocTaBAT eMy MOTOMKM.

Hukona Tecna
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Oner ®EMIUH

TeI? Y KakuMHU TauHCTBEHHBIMU OKCIICPUMCHTAMHU 3aHU-
MaJicst n300perarens B epruoa [lepBoii MUpOBOIA BOWHBI?

HauHnem Hamie HaydHOE€ pacclielOBaHHE C aHAJIM3a
paboThl IPECIOBYTHIX KAaTYIIEK UHIYKTUBHOCTU TeCIbl.
JIJIst 5TOTO BCIIOMHUM a3bl IKOJIBHOUM (DM3UKHU: IJIEKTPO-
MAariuTHOC MU3JIYUYCHHUEC BO3HUKACT BO BCEX CiIy4dasaX, KO-
I7la B IPOCTPAHCTBE CO3JAETCS NEPEMEHHOE JIEKTpoMar-
HUTHOE ToJie. B cBOIO ouepesb, 3NEKTPOMAarHUTHOE MOJIE
Oyzer U3MEHATHCSI BO BpPEMEHH, €CJIM MEHSIeTCs pacIpe-
JIeJIEHHE AJIEKTPUUYECKOTrO 3apsiia B CUCTEME WIIM SIBJISET-
Csl IEPEeMEHHOM MIIOTHOCTh JIEKTPOTOKA. Takum obpa-
30M, UCTOYHHUKOM JJICKTPOMArHuTHOI'O U3JIYUYCHHUA ABJIA-
IOTCSl BCAKOI'O pOJia IEPEMEHHBIE TOKH U IMyJIbCUPYIOLIUE
AIEKTPUUYECKHUE 3apsi/bl.

Tecna oguH U3 nepBbIX pa3paboTan cucTeMy MOJIyye-
HUS U IepeJay NEPEMEHHOI0 TOKA MO JBYXIPOBOIHBIM
nuHuAM. OT ABYXIPOBOJHBIX JUHUIN OH NEpeuien K KOH-
CTPYUPOBAHUIO PA3JIMYHBIX KATyIIEK UHAYKTUBHOCTH, W3
KOTOPBIX 3aT€M COOMPAIUCHh Pa3IMYHbIE MOJEIN TPaHC-
dbopmaropoB. Hambonee m3BecTHa MUOHEpPCKas cxema
pe3oHaHcHOro tpanchopmaropa Tecibl, OCHOBaHHas Ha
MOJIEJIN CTOSYUX SJIEKTPOMArHUTHBIX BOJH B KaTyILIKax
UHIYKTUBHOCTH. [lepBuuHas oOMOTKa Takoro TpaHc-
(opmaTopa (KOTOPBIH BIIOCIEACTBUH TaK U Ha3bIBAICST —
«tpancpopmatop Tecnb») 0OBIYHO COAEPKUT HEOOJb-
n10€ 4yucso BUTKOB. OHa BXOIUT B COCTaB MCKPOBOI'O KO-
nebaTeabHOr0 KOHTYpa, COJEpKallero KOHJIEHCATOp H
HMCKPOBOUM MPOMEKYTOK. BTOpHUHON OOMOTKOM CITYKHT
npsiMasi MHOTOBHUTKOBAsl KaTyIIKa 3aW30JUPOBaHHOMU
IIPOBOJIOKH.
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Tecna 1 cBepxceKkpeTHble NpoeKTbl MeHTaroHa

ANANA30HbI 3/IEKTPOMATHUTHOIO U3NYYEHUA

Hazanue Jlmna Yacrora Hcrounnxu
JMANA30HA BO/HBI, ),
Paguo- Caepx- OoJee MmeHee 30 ATMmocdepHble siB-
BOJIHBI JUTHH- 10 km kI nenus. Ilepemen-
HbIE Hble TOKH B Npo-
BOAHHKAX H JJIeK-
Jnun- 10 kM — 30 xI'n - TPOHHBIX
HbIE 1 km 300 k' K0J1e0aTeIbHBIX
KOHTypax. Pe3o-
Cpen- 1 kM — 300 xI'm - HaHCHbIE TpaHC-
HHE 100 m 3 MI'n ¢opmaTtopsr Teciasl
KopoT- 100 ™ - 3MI'u—
KHe 10 m 30 MI'n
YabTpa- 10 m - 30 MI'n -
KOpOT- 2 MM 150 I'Ty
KHe
Ontu- Uudpa- | 2 MM — 150 I'Tuy — H3zayyenue moJe-
Yyeckoe KpacHoe | 760 HM 429 TI'n KYyJ ¥ aTOMOB NpH
u3iyde- | m3ayde- TeNJOBBIX H 3JIeK-
HUe HHe TPHYECKHX BO3-
neicTBUAX
Buan- 760- 429 TI'm -
Moe H3- 400 um 750 TI'n
JIy4eHue
Yabrpa- | 400- 7,5x1013 H3nyyenune ato-
duoie- 10 um Tuo- MOB NOJ BO3JeicT-
TOBOE 3x1016 I'n BHEM YCKOPEeHHBIX
3J1eKTPOHOB
HNonu- Pentre- 10- 3x1016- ATOMHBIE mpomec-
3UpYylo- HoBekme | 5x107 um | 6x1019 'y Cbl IPH BO3JelicT-
niee BHH YCKOPEHHBIX
JJ1eK- 3apsisKeHHBIX Yac-
Tpomar- THI
HHTHOE
uziayde- | I'amma MeHee bouee Slnepubie U KoC-
HHe 5x102 um | 6x1019 I'y MHYeCKHe mpouec-
Chbl, PaANOAKTHB-
HBI pacnajg
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Oner ®ENMMH

Paspsap pe3soHaHCHoOro tpaHccphopmaropa Tecrnbl

CT0/1Ib CMUNbHBI NOA06HbIE MPOABAEHUA U TaK CTPaHHO BeAyT cebA 3TU MoLy-
Hble pa3psAfbl, YTO 4acCTO A Olyllan CTpax, Kak 6bl aTMocdepa He Bocnia-
MEHMNAChb - YyKacHas BEPOATHOCTb, KOTOpylo 61arofaps CBOEMY NPOHM3bI-
BaloleMy MHTE/IEKTY TaKKe paccmatpusan c3p Yunbam Kpykc. Kro 3Haer,
a BAPYr 3Ta KatacTpoda BO3MOXKHa?

Hukona Tecna

DJIEKTPOMArHuTHOE U3JIyYEHUE MPUHATO JEIUTH IO
YaCTOTHBIM JMana3oHaM. Mexay Anana3oHaMu HET pes3-
KHX MEpPEeX0J0B, U IPaHUIbl MEKIY HUMH yCIOBHBI. [lo-
CKOJIBKY CKOPOCTh PAacCHpOCTPAHEHUS H3JIy4YEHHUsS MOCTO-
SHHA U paBHAa CKOPOCTHU CBETa, TO YacTOTa €ro kKoieba-
HHUM OKa3bIBAa€TCs KECTKO CBSI3aHHOMU C JJIMHOM BOJIHBI B
BaKyyMe.

Korpa B mepBuuHoii nenu tpanchopmaropa Tecib
BO3HMKAIOT 3JIEKTPUUYECKHE KOJeOaHUs, TO BHYTPU BHEII-
HEeW KaTYUIKU MOSBISAETCS NEPEMEHHOE MarHuTHOE TOJIE,
1 BO BTOPUYHOH KaTyIIKe HABOAMTCS MEpEeMEHHas 3JIeK-
TpoaBmKymasa cuna. [lyrem nonrux mpo0 u omuboK HU30-
Operarento yJaanoch Tak MOA00paTh YacTOTy KoJIeOaHUH B
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Tecna v cBepxceKkpeTHble nNpoekTbl MeHTaroHa

NEepPBUYHON LIENH, YTO OHA COBMAJalia ¢ YaCTOTOM coOCT-
BEHHBIX KOJIEOAHWI BTOPUYHON KaTymku. [Ipu 3TOM BO
BHYTPEHHEH KaTyILlKe BO3HMKalla PE30HAHCHAs dJIEKTPO-
MarHuTHas CTos4as BOJIHA, & MEXAYy KOHI[AMH MHOIO-
BUTKOBOT'O KOHTYpa IMOSBIISIJIOCh BBICOKOE MEPEMEHHOE
HanpsokeHue. B ator moMmeHnT Tecna u geMoHCTpUpOBal
CBOM MHOTOYHCJIEHHBIE «3JIEKTpUUecKue (HOKyCh», U3-
BJIEKAasl UCKPBI U KOPOHAPHBIE pa3ps/bl, a TAKKE 3aKUras
JaMIIbl U ra3opa3psaHble TpyOKH Ha 3HAYUTEIHHOM pac-
CTOSIHUU OT YCTaHOBKHU.

BricokouacToTHBIE pe30HAHCHBIE TpaHCHOPMATOPHI
Tecnbl 10 cUX MOP MPUMEHSIOTCS B 1a00OpaTOPHOU TIpaK-
THKE, TaM, [I€ HY>KHO NOJIYYUTh OYEHb BHICOKHE HAIPs-
JKEHUd MPU MATOM MOITHOCTH. Pazymeercs, mOCTpOUTH C
X noMouIbio 3¢ PeKkTuBHbIE «d(PUPHBIE KaHAIBI NEpe-
Ka4yK{ 3JEKTpo3Heprum» mno Teciie HEBO3MOKHO, 3TO
MPOCTO MPOTHUBOPEUHJIO Obl HAayKe AJIEKTPOJUHAMUKE.
OnHaKko 10CTaTOYHO MOIIHAS YCTAHOBKA BIIOJIHE MOTJja
6b1 (1 Tecna 3TO yCHemHo 1eMOHCTPUPOBAJ) CO3/1aTh BO-
KpYyT ce0s 0YeHb CHIIbHOE 3JIEKTPOIIOJIE, MIEKTPU3YIOoIIee
MpeIMETHl U 3axkuraroiiee Jammnouku. Bot Tonsko KII/]
TaKoOro «3(QHUPHOTrO pe3oHaTOpa» BeChbMa Mal, Aa U Mpo-
SBJIAIOTCS TIPU 3TOM pa3Hble HEMPUITHBIE TOOOUYHBIE (-
(heKTHI.

Ham Oyner nHTEepeceH OJIMH W3 HHUX, CBA3aHHBIN C
MaJIeKOM CKOTa U CEpAECUYHBIMHM IPUCTYIIAMH Y OKPYIKako-
mux xutenieii. KoneuHno, 3tu skcuecchl aeiicteust «Imo-
0albHOTO DJIEKTPUYECKOTO PE30HATOPA» cpas3y ke MpH-
BJIEKJIM BceoOllee BHUMaHHE, MOPOJUB Pa3roBOPHI O
«CMEPTEIBHOM JIETY4YEM AIeKTpudecTBe». OqHAKO Ha ca-
MOM JIEJIE 3TO, KOHEYHO K€, HE TaK, U 3TO HEOJHOKPATHO
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Oner ®EMIUH

JEMOHCTPHUPOBAJ BCEM JKEJaloUMM caM Tecia, yacamu
HaxoJsch BONMM3M paboraromux Oatapell CBOMX TpaHC-
(dhopmaTopoB u Oymydn OyKBaJIBHO OKyTaHHBIM BBICOKO-
BOJITHBIMU pazpsaamu. J[o cux mop Bpauu CHOPST O BIUS-
HUU CUJIBHBIX DJIEKTPUUECKHUX IMOJIEH Ha YeJI0BEUYEeCKUU
opranu3M. TeM He MeHee JIeTalbHOE MEIUIIMHCKOE OCBU-
JICTEIbCTBOBAaHNE MHOTHUX JKUTEJEH, JOMa KOTOPBIX Ha-
XOZATCA MOJ JIMHUSMH BBICOKOBOJIBTHBIX MEpeaay, MoKa-
3BIBAET MOJIHOE OTCYTCTBHE y HUX KaKUX-JTHOO HEOObIU-
HbIX maTtonoruii. bojee Toro, caMmm OHM HE OYEHb-TO U
XOTAT Iepee3kKaTh, BeIb B UX PACTIOPSHKEHUH LIEJI0e MOpPe
OecriaTHOW 3JEKTpOIHEpTrun!

Tak kakoii ke «uKc-(paKTop» JAEHCTBOBAI HA BCE JKH-
Boe BOJU3H «3(UPHOTO 3JEKTpope3oHaropa»? Moxer
ObITh, Tecna NeCTBUTENBHO OTKPBIJ TAMHCTBEHHBIE «Iy-
gu cMepTu»? Bellb Kak OH JIIOOUIT ¢ CAMBIM 3araJloqYHbIM
BUJIOM PAacCKa3bIBaTh I'a3eTUMKAM:

«Omom mun suepauu npeocmasisiem cooou IyH niowa-
0bI0 CeyeHUst 8 00HY CIMOMULIUOHHYIO OO0 KBAOPAMHO20
Canmumempa u 2eHepupyemcsi 0COObLIMU CMAHYUAMU, CIOU-
Mocmbio He boiee napvl MULIUOHOE 00JNAPO8s. J{anHblll 1yH
UCNOb3Yem Hemuvipe u30opemeHus. annapam s npouU3600-
cmea iyHetl, Memoo U npoyecc NOJYHEeHUs «INeKMPUHECKOL
CUBLY, MEMOO YEeNUdeHUs IMOU CUNbL, MEMOO NPOU3BOOCHI-
84 «2USAHMCKOU INEKMPUHECKOU CUTbl OMMAIKUBAHUSY.
Honoicna nonynumucsa MowHas nywka c nepeoasaemvim Ha-
npsicenuem 00 nAMUOecamu MUuiLIuoHog gonvm. Ilpu ma-
KOU dHep2uy MUKPOCKONUYECKUe INeKMpUiecKue 4acmuybsl
Mmamepuu 6y0ym «8blOpouLeHvl» 0l GbINOJHEHUS QYHKYUU
DPa3pyUeHUsL.

N na u net! [HeiictButensHo, Tecna oAuH U3 MEPBBIX
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Tecna v cBepxcekpeTHble nNpoeKTbl MeHTaroHa

OTKPBLI «CMEPTOHOCHOE JICHCTBUE», XOTS MpaBHJIbHEE
ObUTO OBI Ha3BaTh €0 «OOJIE3HETBOPHBIM BO3JICHCTBUEMY. ..
00BbIKHOBEHHBIX paguoBoiH! KoHeuHo, ganeko He Jio-
Oble paZiOBOJIHBI BO3JCHCTBYIOT Ha KHBbIE OPTraHU3MBI,
MHauye Hallla IJjlaHeTa JaBHO Obl yxe omycrena. B cumy
psija 10 CHX MOp A0 KOHIA HE BBIICHEHHBIX OMOJIOTaMU |
O6uodu3rKaMu NPUYUH HAUOOJIBIIYIO OMACHOCTh Mpe-
CTaBJISIFOT BBICOKOIHEPI€THYHbIE MUKPOBOJIHOBBIE M3IIY-
YEeHUSI.

Onnu u3 Hambojee OmacHbIX MHUKPOBOJH — 3TO
CBEPXBBICOKHE YaCTOThl CAHTUMETPOBOM JJIMHBI, XOPOILO
W3BECTHBbIE MPAKTUYECKU BCEM Kak pabouuii nuama3oH
CBU-neueli, 4acCTO MMEHYEMbIX «MHUKPOBOJIHOBKAMMY.
CanTumeTpoBBIMU BOJHaMu HasbiBatoT CBY, panuous-
Jy4YeHHE, JJIMHA BOJHBI KOTOPOIO JEXHUT IPUMEPHO B
npenenax oT 1 go 100 cMm, uaM COOTBETCTBEHHO YAaCTOTA
ot 0,3 10 30 I'T. M3ny4yenue sToro quana3oHa HaXOUT
pa3HooOpa3Hble MPUMEHEHHUS B COBPEMEHHON TEXHUKE.
Hanpumep, crangapToM 4acTOTHI 111 MUKPOBOJHOBBIX
neyer U MpOMBIIUIEHHBIX Ma3MeHHbIX CBY-ycTanoBok
aBiasiercst yactoTa 2,45 I'Tu. Dto yacToTa pe3oHaHCHOTO
MOTJIOIIEHHS JIJIT MOJIEKYJl BOJbI, a MOCKOJbKY BO BCE
MPOJYKTHI MUTAHUSA BXOAUT Bojaa, To B CBY-neun ¢ stoi
4acTOTOH MOXHO 3(p(EeKTHBHO HaArpeBaTh JIO00H Mpo-
nykT. Kpome Toro, 11s U31y4eHus Ha 3TOM 4acTOTe atT-
Moc(hepa Hempo3payHa M3-3a €ro MOIJIOIIEHUs MapamMmu
Bojbl. M3nydenune c yactotor nopsiaka 30 [T mpumensi-
eTcsl B TOKaMakax Julsl HarpeBa mia3mbl. CBsI3b ¢ KOCMH-
YEeCKUMH TeJaMU Ha opOuTe 3eMJIM U CIIyTHHKOBOE TeJie-
BHUJICHHE MPOU3BOAATCA NMPEUMYIIECTBEHHO B JHAIa3o-
Hax C-nosockl 1 Ku-nomocsl.
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Oner ®EMIUH

Morno 11 nogo0HOE M3JIydeHUE BBIPBATHCS U3 HC-
KpOBOTO MPOMEKYTKa TpaHcPopMaTopoB «ImobdanbHOTO
3JEKTPUYECKOro pe3oHaTopa»? Camblil HOBEPXHOCTHBIN
AQHaJIU3 TOKa3bIBAE€T JOBOJIBHO BBICOKYIO BEPOSITHOCTH
noI00HBIX TpoLeccoB. B npuniumne, 1oruka coobITU U
HE OCTaBIISIET HAM KaKOTO-IH00 albTePHATUBHOTO BapHu-
aHTa oObacHeHus Bo3jaeicTBus «bamau Tecne» Ha abo-
pureHoB Jlonr-Aiinenaa. A o TOM, 4TO TaKO€ BO3JEHCT-
BHE€ MMEJI0O MECTO, HCTOPHS OCTAaBUJIa HAM BIIOJIHE JOCTa-
TOYHO CBHJIETEIILCTB.

CoszHaBan qu cam Tecina, 4TO €ro «Iy4d CMEpTH» HMe-
0T paIMOBOJIHOBYIO Ipupoay? Cyas 1o BceMy, BHaudale
BPSJ JIM, TOCKOJIBKY 3TOT MEPHOJ y HEro ObUI CBSI3aH C
MpOMaranoi sKoObl OTKPBITHIX UM «2100A1bHbIX KOIeOa-
HUll 21ekmpudeckoli cyocmanyuu s¢pupay. OTHAKO BCKOPE
n3o0peTaTenb 3aHsJICS Cepueld OuYeHb JIOOOMBITHBIX
OIBITOB, OH CTaJl HACTOMYMBO UCKATh IIyTH MPOCTPAHCT-
BEHHOI'O YNPABJIEHUS WIYYUCTOW 3JIEKTPUUYECKOUN IHEP-
ruei». J[is 3Toro oH ¢ moMonIbI0 0OJIBIIOro Habopa pas-
HOOOpa3HEUINX METALIMYECKUX OTpa)kaTelied B BUIE
BCSIYECKHUX OJI0JIET], TIoIycdep, TapesoK U ITOCKUX IIU-
TOB MbITANCA CHOKYCHUPOBATH «Iydyd cMepTu». JleTeKTo-
pOM €My CIy’KHja XOpOIIO HU3BECTHAasA K TOMY BPEMEHH
KOHCTPYKLHUS OTKPBITOTO TUIIOJIBHOTO BUOpATOpa B BHUJIE
METAJIIMYECKOI0 CTEPKHS C 3aKPEIUIEHHBIMH IO BCEH
nnuHe namnoykaMu. Ilo cune Hakana nammnodek Tecna u
OTIpe/IeTIsl MAKCUMYMBI KOHIICHTPAUH «3()HUPHO-3IIEK-
Tpuyeckoil cyoctanuum». O4eHb CKOPO H300peTaTelb
Jorajiajics UCIOJb30BaTh B KAYECTBE JETEKTOPOB TAUHCT-
BEHHOT'O U3JyY€HHUs HECKOJbKO PaJHONPUEMHHKOB COO-
CTBEHHOH KOHCTPYKIIMHU (BCTTIOMHHUM, uTo Tecia HEOTHO-
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Tecna 1 cBepxceKkpeTHble NpoeKTbl MeHTaroHa

KpaTHO NbITAJICS OCHAPUBATh MPUOPUTET OTKPBITUS pa-
oo y Mapkonu). B kKoHIIe KOHIIOB, COTIOCTAaBHB BCE
JJaHHBIE 110 YKPAHUPOBAHUIO U JETEKTUPOBAHUIO Iy4yeil
CMepTH», n300peTareib NOHSI, YTO CTOJIKHYJICS C MHUK-
POBOJIHOBBIM H3Jy4Y€HUEM BBICOKON MomHocTu. Ilo-
Brusiin u CBY-kosiebaHus Ha caMOTO SKCIIEPUMEHTA-
Topa? Teclia © HE CKpPBIBAJ 3TOr0, B NOCTOSIHHO pa3ja-
BAaE€MBIX WHTEPBBIO OH OOBSACHSI PAa3BUBIIYIOCA Y HEro
CBETOOO0S3Hb U MOCTOSHHBIE MUTPEHU U30BITOYHBIM IIpe-
ObIBaHWEM B «PE30HAHCHOMW SJIEKTPUYECKON dMaHAIMHU
a(upHOTO Tena 3emMiin.

MpbI yxe 3HaeM, Kak Me4yalbHO 3aKOHYMIICS MEPBHIN
nepuoJ dKcIuryaTanuu «l 1o6anbHOTO IEKTPUIECKOTO
pe30HaTOpa», OAHAKO CEMEHA TECIOBCKUX «JIydel cMep-
TH» YK€ TOMajau Ha 0J1aroaTHyI0 MOYBY HHTEPECOB BO-
eHHo-nipoMbliieHHoro komiuiekca CIIIA. Kpome Toro,
Tecma mpoBen BakHBIE HCCIENOBaHHUS KOHGDUTYypamumit
pa3IMYHBIX AHTEHHBIX OTpa)kaTejield U BIUIOTHYIO MOAO-
niesl K NOHATHIO BOJIHOBOJA. B yacTHOCTH, BIOJIHE BO3-
MOHO, YTO UMEHHO B MONBITKaX KaK-TO CKOHUEHTPUPO-
BaTh U HAIPABUTh CBOM «Iyud cMepTu» Tecna mpuiuen K
OpPOTOTUIIAM NMUPAMUJAIBHBIX U PYHOpPHO-Napadoauye-
CKUX QHTEHH.

B xozne omgHoit u3 Gecen ¢ )xypHaimuctamu Tecia He-
CKOJIBKMMH CTPEMUTEIbHBIMU IITPUXaMHU Habpocan y ce-
0s1 B OJIOKHOTE OYAyIIyI0 KOHCTPYKIHIO «JITy4eBOH ITyI-
ku». Cxema momaja B ra3eTbl U HayYHO-IOMYJISIPHbIE
KypHaibl. MoxeT ObITb, HIMEHHO OHA, @ HE KOHCTPYKILUS
6amnn [yxoBa Baoxnosuna A.H. Toncroro Ha onuca-
HUe runepOosionaa MHXeHepa ['apuHa, Beib Ha caMOM
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PynopHo-napabonuuyeckas aHTeHHa paguoreneckona
«Bonbluoe yxo»

MMeHHO Ha Takom paauoTeneckone B Hbt-/kepcu HobeneBcKMe naypeartbl
paanodusnkm ApHo lMNeHsunac u PobepT Bygpoy BunbcoHn B 1965 rogy cae-
nanu pyHAameHTasbHOe OTKPbITUE PEJIMKTOBOrO M3J/lyYeHMUs, OCTaBLIerocs
B HaweMn BceneHHoM ot anoxu bosblworo B3pbiBa.

CNnyyamHO MM HET, HO UMEHHO NMPUMEHeHWe Tecnon AaHHOM KOHCTPYKLUK
M3NlyyaTens CoBMasjo C BrepBble Hab/0AaBLIMMCA BbIGPOCOM MOPCKMX
MJIEKOMUTAOWMX HA MAsxax JIoHr-AnneHaa.

pI(SA (5] (I)aHTaCTI/IquKI/Iﬁ armapar, Kak u ¢xeéma TCCHBI, CO-
JIeprKaJl TapaboJIOnIbl, @ HE THIIEPOOTOUIHI.

TenepL BO3HHKAET JTIOOOMBITHEIN BOIIpOC, a C 4YEM XKC
JKCIEepUMEHTHUpPOBaN Tecma BO BTOPOM MEPUOJ «IKC-
myatanumn» «l 7100anbHOT0 3JIEKTPUUYECKOTO PE30HATO-
pa», BIUIOTb 10 €ro ACMOHTaXa. Camoe TJIaBHOC, 4YTO AB-

HO U3MCHUIJICA XapaKTEp 61/10(1)1/131’1‘-1601(01‘0 BOBIICI‘/JICTBI/ISI,
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Tecna 1 cBepxceKkpeTHble NpoeKTbl MeHTaroHa

CTaB HAaMHOT'O HampaBlieHHee. TyT MOryT OBITh JBa OC-
HOBHBIX BapHaHTa pa3BUTHs COOBITHIL: 1100 n3o0perare-
JI0 yJIaI0Ch HAWTH yIa4HYI0 CXEMY PacCIlOIOkKEHUs OTpa-
*aTtesje, 1100 OH CyMen MOJYy4YHTh HOBOE MPUOOpPHOE
pemienue. BraogauMcs B ncuxonorndeckuit noptpet Tec-
abi-uzobperarens. [lyctuB kopuu B CeBepHOil AMepuke,
nocie nepeesna u3 EBpomnsl, oH BIUTaN Bce caMoe JIyd-
niee U Xyzmee U3 «3eMIu OeCKpaHUX JTUYHBIX BO3MOXK-
HocTely. Pa3max u nenoBas XBaTKa B peajan3aliyi HOBBIX
TEXHUYECKUX pemeHuil coueranuck B Tecne ¢ Gecmap-
JIOHHOH CaMOpPEKJIaAMO M MOCTOSHHBIMHU «IIaTEHTHBIMH
npoieccaMu» (4ero CTOWJIM OJJHU TOJIBKO CpakKeHHUs B
XOJIE «BOMHBI TOKOB» C 3JIEKTPUUECKON uMmnepuenn Jiu-
cona). Bce 3To 01HO3Ha4YHO yKa3bIBaeT Ha TO, YTO €CIU
YTO-TO M3 €ro M300pEeTEeHUH JIErKO MOMagaio Ha CTPaHH-
bl Mpecchl, 0€3 OOBIYHBIX CKAHAJIOB, TPUOPHUTETHBIX
pa3oupaTenbCeTB M CyACOHBIX UCKOB, TO OHO SIBHO OBLIO
TYNHKOBBIM pemieHueM. CienoBaTenbHO, pOCUEPKOM Iie-
pa «omapsisi» KypHAIHCTOB CXEMOH ITYIIKH JUISI CTPEIIBObI
«Tyyamu cMepTu», Tecaa cuuTall JaHHbIN MyTh UCCIIENO-
BaHWI COBEpIICHHO OecrepcrneKTUuBHBIM. boiee Toro, oH
SIBHO XOTEJI MOJATOJKHYTh K HEMY CBOMX MHOTOYHUCJICH-
HBIX KOHKYpPEHTOB. Tak Haj 4em ke padoran m3odpera-
TeJb CPeA CBOMX KaTyLIeK U TpaHC(HOPMATOPOB MOA Ky-
MOJIOM MEIHOTO «3(upHOTO pe3oHaropa»?

IToxoxe, 4TO BCe cxoauTcs K ToMy, uTo Tecna ycu-
JIEHHO WCKaJl IMyTH CO3JIaHMsI HEKOEro Mojo0us MarHe-
tpona! IlomydaeTcs, 4YTO UMEHHO 3TOT NpUOOP OBLIT He-
KHM «CEpbIM KapJUHAJIOM) HAaIlEero MOBECTBOBAHMS, He-
SIBHO MPOSBJISiS CBOE NMPUCYTCTBHE B Ka)XXIOM pacckase!
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3Ha4YuUT, HacTaja mopa NPUCMOTPETHCS K TOMY 3aMeua-
TEIbHOMY YCTPOUCTBY 00Jiee BHUMATEIBHO.

MarsHeTpoH COCTOUT U3 aHOJHOTO OJIOKa, KOTOPBIi
MpeAcTaBiIsieT co0o0#, Kak MPaBWIO, METAIHYECKUU
TOJCTOCTEHHBIH HUIUHAP C MPOPE3aHHBIMU B CTEHKAX
MOJIOCTSIMH, BBITIOJIHSIONIUMHU POJb 0OBEMHBIX pe30Ha-
TOpoB. Pe3oHaTopsl 00pa3yroT KOJBIEBYIO KOJIeOaTelNb-
Hylo cucteMy. COOTBETCTBEHHO aHOAHOMY OJIOKY 3aKpe-
IJIsieTca UMIMHIPUYECKUH KaToa. BHyTpu Karona 3akpe-
IUIEH MOJOrpeBaTeNnb. MarHuTHOE MoJie, MapajaeabHOe
ocu mpubopa, co3gaeTcs BHEIIHUMH MarHUTaMU WIIU
snektpomarautoMm. Jlnsi BeiBoja CBU-m3nyueHus uc-
MOJIb3YEeTCS, KaK MPaBUIIO, MPOBOJIOYHAS METIIsA, 3aKper-
JIEHHAs B OJIHOM M3 PE30HATOPOB, WM OTBEPCTUE U3 pe-
30HATOpa HapYXKy HHJIMHApPa. Pe3oHaTOpbl MarHeTpoHa
HPEICTABIAIOT COOOM 3aMeUISIONIYI0 CHUCTEMY, B HHUX
MPOUCXOIUT B3aUMOJCHCTBUE IMy4Ka D3JIEKTPOHOB U
3JIEKTPOMArHUTHOM BOJIHBEL. IloCKONBKY 3Ta cucreMa B
pe3yJsibTaTe KOJIbIIEBOM KOHCTPYKLMH 3aMKHyTa caMma Ha
ce0s1, ToO ee MOKHO BO3OYAHTH JIMIIH HA ONPEACICHHBIX
BU/IaX KoJieOaHUM, CABUHYTHIX MO (a3e A COCeIHUX pe-
30HaTOpOB. OTHENbHBIE MOJEIM MAarHeTpOHOB MOTYT
UMETh pa3IMUHYI0 KOHCTpPYKIUi0. Tak, pe3oHaTopHas
CUCTEMA BBIITOJIHAETCS B BUAE PE30HATOPOB HECKOJIBKHX
TUIIOB: ILEJb-OTBEPCTHE, JIOMATOUYHbIX, MIETIEBBIX U T.1I.

[Ipu BKIIOYEHHH MarHeTpOHA HAYMHAETCS IMUCCUS
9JIEKTPOHOB U3 KaTo/a B 00J1aCTh IEHCTBHS MOCTOSTHHOT'O
AIEKTPUUECKOr0 MOJs MEXIy KaToJIOM U aHOAOM, Mar-
HUTHOTO IOJS M JJIEKTPOMarHUTHBIX BOJH. BnHauane
AIEKTPOHBI IBHKYTCS B CKPEIIEHHOM JJIEKTPUUYECKOM U
MarHUTHOM MOJIE€ 10 OCOOBIM KPHUBBIM — SIHIIUKIAM,
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HaloOMHMHAIONIUM JBUKEHUE TOYKH Ha 000/1€ KaTSAIIeTro-
cs kosieca. IIpu 3TOM OHM TeHEpPUPYIOT 3JIEKTPOMArHuT-
Hble KoJieOaHUsI, YCUJIMBAeMble PE30HATOpPAMHU. DIIEK-
TPUYECKOE MMOJIE BO3HUKIIEH 3NEKTPOMATHUTHOMN BOJHBI
MOKET 3aMEJISATh WU YCKOPATH 3JIEKTPOHbI. Eciu anex-
TPOH YCKOPSIETCA MOJIEM BOJHBI, TO PaAUyC €ro LUKIO-
TPOHHOTO JIBM)KEHHUS! YMEHBIIACTCS, U OH OTKJIOHSIETCS B
HamnpaBieHuu katoga. Ilpu sTom sHeprus nepenaercs ot
BOJIHBI K 3JIEKTpOHY. Eciu e 37eKTpOH TOPMO3UTCS IO~
JIEM BOJIHBI, TO €I0 SHEPTHsl EPEAAETCS BOIHE, IPU 3TOM
UUKJIOTPOHHBIN palyC 3JEKTPOHA YBEIUYUBACTCS, U OH
[0JIy4aeT BO3MOKHOCTb IOCTUTHYTh aHoJa. Ilockonbky
AIEKTPUUECKOE T0JIe€ aHOJ-KaTOJ COBEPIIACT MOJIOXKH-
TENBHYIO0 paboTy, TOJIBKO €CIIH AJIEKTPOH JOCTUTAET aHO-
Jla, DHEPrus BCETr/a MepeaeTcss B OCHOBHOM OT 3JIEKTPO-
HOB K DJIEKTPOMAarHUTHON BoyHe. Ecam cpegHsd CKO-
POCTh BpalIEHHs JIEKTPOHA BOKPYT aHOJa COBIAJAET C
(ha30BOi1 CKOPOCTHIO BOJIHBI, IJIEKTPOH MOXKET HAXOIUTh-
Csl HETIPEPBIBHO B TOPMO3SIIEH 00J1acTH, IPU ITOM Iepe-
Jla4a SHEePTUU OT AJEKTPOHA K BOJHE Hambosee s dek-
TuBHA. Takue 3JIeKTPOHBI TPYNIUPYIOTCA B CTYCTKH, Ha-
MOMHHAIOIIHME CHULBI, BpaIlalOUecs] BMECTE C MOJIEM.
MHoroKpaTHOE, B TEUEHHUE PsJia MEPUOIO0B, B3aUMOJICH-
CTBHUE 3JIEKTPOHOB C BBICOKOYACTOTHBIM IIOJIEM B MarHe-
TpoHE 00eCneurnBaeT BHICOKHN KO3 (UIIMEHT MOIE3HOTO
JEHCTBHS U BO3MOXHOCTH IOJIy4eHHUs! OOJIBIINX MOIIHO-
cTel.

Cyas no nomeamuM OTPBIBOYHBIM CBEJICHHSM, He-
KO€ MoJI00Me MarHeTpoHa ¢ MCIOJb30BAaHUEM KaTyUIEK
MHAYKTUBHOCTH COOCTBEHHON KOHCTPYKIIUHU M TIBITAJICS
co3nath Tecna. U 31ech oH ObUT THOHEPOM, HO HE TIPUH-
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LUIa AEHCTBUSI MarHeTpOHa, TAKUE YCTPONCTBA yKe pa3-
pabGarbiBanuch B ['epmanuu, Anrmmn, Poccnn, @pannun
u Uranuu, Tecna 6bu1 NEPBOOTKPHIBATEIEM UMEHHO BO-
€HHOI'0 MPUMEHEHHUS 3TOr0 3aMEUYaTEIbHOI0 paguoTeX-
HUYecKoro npubopa.

MupoBoii (puHaHCOBBIM KpPU3UC ABAIIATHIX TOIOB
CUJIBHO COKPAaTHJI BJIOXKEHHUS BCAYECKHX YACTHBIX CIIOH-
copoB u (GOoHJIOB B ucchenoBanus Tecibl. JlelcTBUTEND-
HO, Ha JIBope cTosuta Benmkas nempeccusi, u GOKycCH ¢
BBICOKOBOJIPTHBIMU KAaTYIUKaMH YXE€ MPHUEIUCh BMUI
IpOoTpe3BeBIIUM JenablaM. OJHAKO HCTOpUS HaM IMOKa-
3BIBAE€T, YTO HE CYLIECTBYET CIAJ0B MPOU3BOJCTBA, CIIO-
COOHBIX yMEPHUTHb HEyEeMHBbIE aIIeTUThl BOEHHO-IPO-
MBIIUIEHHOTO KOMILUIEKCA.

B BO3myxe sIBCTBEHHO TaxJjio mpuOIrKaromeics Mu-
pOBOM I'pO30H, U HCCIEJ0BAHUS «JIyuyel CMEpPTU» CTpe-
MUTENBHO MPOJIOJKAINUCH. 32 OCHOBY CBOEH HOBOM «Tyde-
BOIl mymiku» Tecna B3s1 pa3pabOTKy COBETCKHX YUEHBIX,
OTKPBITO NOMEUIEHHYIO B PaAMOTEXHUUECKOM XKypHaJe.
Tam omnuceiBajicss MHOTOKaMEpPHBIM MOJUKOHTYPHBIN
MAarHeTpoH C OYE€Hb BBICOKON BBIXOJAHOM MOIIHOCTBIO
CBY-uznyuenusa. Tak Bo3HHK mpoekT «Pamyra». Kak
BCSKasi CBEPXCEKpeTHas pa3paboTka, «Pamyra» mMena He-
CKOJIBKO «II0SICOB 0€30MacHOCTHY, MPEAOXPAHSIIONINX OT
MIOCTOPOHHUX B3IVISA0B CEPALIEBUHY IIPOEKTa — MarHe-
TpoHHoe opyaue Teciasl. SAapo npoekra okpyxaia TeMa
CBEpXJAIbHEN PAaINOIIOKAINN U AKTUBHOTO NMPOTHBOAECH-
CTBUS PaAMO3JIEKTPOHHON pa3BesiKe, MOTOM Ijia HHGOp-
Malus O pa3MarHUYMBaHUM KOPIIYCOB M AUCTAHLHOH-
HOM MOJpbIBE MAarHUTHBIX MUH. A BHEIIHSA 000J04YKa
«J1e3MH(POPMAIIMOHHOTO 00ECIICYCHHS» COCTOSIIA U3 TIH-
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POKO M3BECTHBIX M XOPOIMIO MOHSATHBIX KaXXJOMy OObIBa-
TENI0 KOMIUIALUN poMaHOB Yaiuica «HenoBeK-HEBU-
qumka» u «MamuHa BpeMeHn». Hy a mockomnbKy xKypHa-
JIMCTaM yAaJlOCh Y3HATh 00 UHTEpece camoro DHWHINITeHA
K JTaHHBIM HCCJEI0BaHUSAM, TO cMbIci «Dunanensduii-
CKOT'0 AKCIIEPUMEHTa» MPHUKPBUIN B JOMOJTHEHUE KO BCE-
My TyMaHHBIMH H (QU3HUYECKU COBEPIICHHO 0e3rpaMoT-
HBIMU pacCyXJIeHusMu o EnuHoil Teopuu moiisi, SKoObI
CO37aHHOW BEIUKUM OMHIITEHHOM!

TyT Hamo otaaTh NJOMHKHOE BHICOKOMY Ipodeccrona-
JAU3MY MUCTU(UKALUN, MPOBEACHHBIX KOHTPpPa3BeIUH-
kamu BM® CHIA. IlpaBna u 1oMBICITBI OBUTH CTPOTO JI0-
3UpPOBaHBl U YAMBUTEIBHBIM 00pa3oM MeperieTaluch
apyr ¢ apyroM. Ceiuac U3 Jajau JET Mbl MOXKEM YyXke JOC-
TaTOYHO YETKO OOPHCOBATh ACHCTBUTENbHBIC 1IEJIU ITOM
HAY4YHO-HMCCIIEI0BATENBCKON pabOTHI:

1. BpIsiIcCHUTD TapaMeTpbl «MarHETPOHHBIX JIyueil cMep-
TH», UX BO3JIEHCTBHE HA 3JIEKTPOHHOE 000pYy/N0BaHUE U
YeJ0BeKa MPHU Pa3HbIX YPOBHIX UHTEHCUBHOCTH.

2. BoisiBUTH 3aropu3oHTHbIE 3P (HEKTH MarHeTpPOH-
HOM JoKaIuu U BozjaeicTBue paccesiunoro CBY-uznyue-
Hus o 1. 1.

3. PaccmoTtpers BTOpuYHBIE d(QPEKTH MPUMEHECHUS
«MarHeTPOHHOTO OPYIUs»: HAKOIJEHHE CTaTUYECKHX
ANEKTPO3apAJ0B U JUCTAHLMOHHOE HAMarHMYMBaHHE.

Teneps, B 00111€M-TO, CTAHOBUTCS MOHSATHBIM HUCTHH-
Hasl MMOJOTIEKa OMBITOB, MOCTABICHHBIX B Xo1e «Dumna-
nensduiickoro 3KkcrepuMerTay. Benp uaes paanosioka-
UUOHHOM M JJa)ke ONTUYECKOW HEBUAMMOCTH MPU BCEU
CBOEH BHENIHEW NPHUBIECKATEIBHOCTA C TOYKU 3PEHUS
TaKTUKU ¥ CTpATErMd MOPCKUX OINEpaluil He CTOWIIa HU
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rpoma... [IpeacraBbre cede n00O0K KpynHbIH Kopalib,
3aKJIIOYEHHBIA B «3JIEKTPOMArHUTHBIA KOKOH» CBEPHYTO-
ro npoctpancrBa... Kakue OoeBble 3aaud OH CMOXKET
BBIIIOJIHATH B ’TOM OYE€Hb CTPAHHOM U HEECTECTBEHHOM
nonoxenun? Paszpeaxu? Ho nns sToro ropasmo Gombie
MOJXOANUT aBuanus... J[uBepcuoHHbBIX nerictBuii? Jlrobas
ycTapeBlIas MOJI0AKA 1aCT TAKOMY «IUBEPCAHTY» ThICS-
9y 04KOB (hopbr!

EnuHCTBEHHBIN CMBICT TOJOOHBIX 3KCIEPUMEHTOB
MOT OBl COCTOSITh B MCCIEJOBAHMU HEKUX (yHIaMCH-
TaJbHBIX TPUPOAHBIX 3aKOHOMEPHOCTEH, HO HA 3TO ame-
pUKaHCKasi apMusl ¥ QIJIOT HE Jau OBl U [IEHTA. ..

Wtak, MBI yKe TIOHSITH, 9TO 32 KaXIOU JIETAIbI0 «O(H-
UaIbHON y(POJOTHYECKON Bepcum» HKCIEepUMEHTOB Tec-
JBI CKPBIBAETCS IBOMHOE JTHO KaKUX-TO PEaJbHBIX COOBI-
Tui. Hy a 4TO ’)X€ MOXHO MOHSITh U3 MPOCTPAHCTBEHHO-
BPEMEHHBIX Tejenopranuil «dnapumka»? Kak Hu cTpaH-
HO 3TO BBITJIJIUT, HO HA PEalbHYIO Pa3rajKy HaC MOXKET
HaTOJKHYTh QHAJIU3 COBPEMEHHBIX AJTOPUTMOB peajb-
HON KBaHTOBOM TEJENOPTALUH, JIEXkKAIIe B OCHOBE KBaH-
TOBOW MH(OPMATUKHU M KBAHTOBBIX KOMITbIOTEPOB. [Ipm
KBaHTOBBIX TEJIEMOPTALMOHHBIX Mpoleaypax OoJblIoe
BHUMAaHUE YyJIeNsIeTcs peABapUTEIbHON NOAIOTOBKE Te-
JETOPTUPYEMBIX 00BEKTOB, BEpHEE, UX cocTosHUU. Ha
KOHLAX «TEJEeNOPTALMOHHOIO KaHaJla» HAXOAATCA WIEH-
TUYHBIE YACTHULIbI, TAK YTO U3MEHEHHUE MapaMeTpoOB OJI-
HOM M3 HUX (Yallle BCEro pacCMaTPUBAIOT «CIIUH» — He-
Koe moaoOue BpalleHusi BOKPYT COOCTBEHHOI OCH) MT'HO-
BEHHO IIPUBHOCUT HOBOE B COCTOSIHHE IPYIOM.

Bocnonb3dyemcsa 3TOM HEOXUJAaHHOW aHaIOTHell u3
MHUpa KBAaHTOBOH (PU3UKHU ¥ MPEIIOTI0XKHUM, 9TO B «Du-
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nanenbPuicKOM >KCIEPUMEHTE» y4yacTBOBAJIM JIBa KO-
pabms! Hy a mist mytaHunsl ¥ ne3mHGOpMaInuu OHH
JOJKHBI ObLTM OBITH MaKCHUMaJIbHO CX0XHU. BbI He moBe-
puTte, HO Y «NAPHIKay JEUCTBUTEIBHO ObUT OpaTter-0u3-
Hel| (M0 MOPCKO#M TepMHUHOJIOTUM — cecTepium). J[Ba
SCMHUHIIA OBUIM CIYIIEHBI CO CTaleseil B TeueHue Heje-
7, HO CJIeJ] BTOPOTO TYT K€ 3aTepsiicsa. Brnpouewm, 3To He
CTOJIb YK M CYIIIECTBEHHO, BeJlb OJJHOCEPUHHBIC Mallble U
cpelHue Kopabiii 4acTo MOXO0KU APYT Ha Apyra Kak Kar-
au Bogsl! BooOmie roBopsi, MOpCKHE KOHTPpa3BEAUUKHU
371€Ch KPYITHO HeaopaboTanu: Hajlo ObLIO pa3MECTUThH B
pasHbIX moprax BoctouHoro u 3amagHoro moOepexbs
HECKOJIbKO Komuil «dnapuxa»! BoT Obi1 OBl MIOK 1715
HEMEIKOH, SMOHCKOW U COBETCKOM pa3Benok! Amepu-
KaHCKHUE y4YeHble C TMomoulpio Tecnbl, DUHINTEHHA U
Heiimana ocBOMIIM TelenmopTalli0 KPYIHBIX MaTepHaib-
HBIX Macc!

Utak, umes konuio «AAPUIKa», MBI MOXKEM PaCIIU-
PHUTH IPOCTPAHCTBO dKcrepuMenTa oT Ounanensun 10
Hopdonka u npeanonoxuTs, 4To cectepmnn «IIpu-
’Ka» y4acTBOBAJI B COOCTBEHHOW OOIIMPHOU HMCCIIeIOBa-
TEJIbCKOM MmporpaMme, KOTopasi MOrja BKJIIOYaTh:

— HUJACHTU(UKALUIO TATBHETO PACCETHHOTO «3aropH-
30HTHOrO» CBY-M3nydyenus u ero 0uopu3nueckoro nei-
CTBUS,

— W3MEpeHHE HABEJICHHOW HaMarHWYeHHOCTH KO-
nyca CBEPXJaJbHUMH 3JIEKTPOMATHUTHBIMU HUMITYJIb-
camu;

— BCTPEYHYIO PaJMOJOKAIMOHHYIO Pa3BelKy (a Kak
OyzeT BUJHO Ha HKpaHe JOKAaTOpa caMO MarHeTPOHHOE
opynue Tecnbi?).

147



Oner ®EMIMUH

Ocranock yTOUHUTH TOJBKO HEKOTOPHIE JETAIH, CKPBI-
BaroIIMecs 3a cepeOpucTO-3eIeHOBATHIM MapeBOM, OKY-
TaBIIMM «3aKyKJIMBIIMICSA B 3JIEKTPOMAarHUTHOM KOKO-
He» 3cMHHel. TyT Bce TOBOJIBHO NPOCTO — JIEJIAEM 3a-
npoc B apxuB YBMMU u nony4yaem JTaKOHWUYHBIA OTBET:
«B 41 - 43-x rr. pa3pabaThiBaJuch HOBbIE CPEICTBA pa-
JUOMACKUPOBKH B BUJI€ OKPBITHI U3 METaUIM3UPOBaH-
HOU TKaHW U CETKHU, a TaKKe CPEeACTBA ONTUYECKON Mac-
KHPOBKHM Ha MECTHOCTH B BHJIE JABIMOB CII0)KHON KOMOH-
HHUPOBAHHON LIBETHOCTH...

JIx00OMBITHEIN BONIPOC: @ YeM MOJKHO TOTYIIUTH pa-
JIMOBOJTHOBOU moxap? BCOMHUM, YTO MBI CKOpPEE BCETO
UMEEM JIENI0 C «UMITYJIbCHO-PE30HAHCHBIM MAarHeTPOHOM
Tecnbl», HENpepbIBHASA MOJKAYKa YHEPTUU MOXKET BbI-
3BaTh B €T0 CHCTEME K0JIeOATEIbHBIX KOHTYPOB KaTacT-
poduyeckuil pe30HaHC, MOTYIIUI pa3pylUIUTh BCIO yCTa-
HOBKY. CKopee BCero MMEHHO TakK M NPOU30ILI0 Ha ca-
MoMm gene. Ilpuyem B kauyecTBe NPOPUIAKTHKH, A0
MOJIHOTO OTKJIIOYEHHUS yCTAaHOBKH, OBIIO JOBOJBHO He-
yIa4yHO NMPUMEHEHO YaCTUYHOE SKPaHUPOBAHUE.

Uraxk, nonpobyem eme pa3 BOCCTAHOBUTh KPUTHUYE-
CKyro ¢azy «PunanenbPuiicKoro 3KCIEPUMEHTa»: «Iyde-
Boe opynue» Tecnbl BEIXOAUT HA IITATHBINA PEXKUM U3ITY-
YEHUs, U U3-3a U30BITOUYHON INEKTPU3ALUU «DIAPUIK»
MOKPBIBAETCS KOPOHOM CTaTUYECKOr0 3JIEKTPUUYECTBA,
cocTosmiei u3 orueit Dapma. CpabaThiBaeT KaTamysbTa,
U 3CMHUHEL OKYTBIBAET JIETKOE MOKPBIBAJIO MPOTUBOpA-
JUOJIOKAIIMOHHON CeTKH. DTO HEe cpabaThIBAaeT, U CBEYU
AIEKTPOCTATUUECKUX OTHEW MOKPBIBAIOT YXKE BCIO CETh.
B cBsA3M co CTPOroi HHCTPYKIUENR O COKPBITHH 3KCIIEPH-
MEHTa ClIeyeT KOMaHaa Ha MPUMEHEHHE AbIMOBOI 3aBe-
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Chl. DCMHHEI] OKYThIBA€T 3€JIEHOBATO-OMPIO30BOE Mape-
BO JBIMOBBIX IIAIIEK, UIMUTHPYIOIIMX LBET okeaHa. [lox
OPUKPBITUEM I[BETHOTO JbIMa «DIAPHDK» BBHIXOJUT B OT-
KPBITOE MOpE, YTOObI IO ITOKPOBOM TEMHOTHI BEPHYTHCS
K CBOEH mpuuUaidbHON CTeHKe. Tam 0 paccBeTa Celnu-
aNbHBIE KOMAHb!I OyIyT OTIPABIATH B TOCIUTANb TPAB-
MupoBaHHbIX CBY-u3nydeHrueM MOpPSKOB U CHUMATh C
JCMUHIIA TOKOPEKEHHOE T0KapOM M B3PBIBOM 000py10-
BaHUE.

DTO KaKuM jXKe MoKapoMm H B3pbiBOoM? [leno B ToM,
YTO NPUMEHEHHE aHTUPAJUOJOKAIMOHHOTO MOKPBITUSA
HE TOJBKO HE IPUTYIIWJIO PE30HAHCHBIE MPOLECCHI B
MarHeTpoHe, a, Ha00opOT, IKPAHUPOBAJIO OOPATHO BOJI-
HbI, CPE30HUPOBABIINE C UCXOAHBIM H3ilydeHueM. [Ipo-
u301IeNl KaTacTpo(puueckuii B3ppIBHON BBIOPOC IHEPTUU,
a OT BBICOKOM TeMIIepaTypsl Havajcs moxap. Pazymeer-
csl, 9TO HaJO OBLIO MPEABUICTh, U YCUIICHHBIE CPECTBA
KOpabeapHOro MOKAPOTYIICHHs OBICTPO MOTACHIIA OYaru
BO3TOpaHUs.

B Hopdonke 1BoiHUK «napuKkay TakKe MOTydni
KOMaHJAy Ha CBOpauyMBaHUE 3KCIEPUMEHTA U, OKyTaB-
LIMCH 3€J€HOBATOM IBIMKOM, BBICKOJIb3HYJI U3 FaBaHU...

Pasymeercs, cyniecTBylOT U Ipyrue JOCTaTOYHO Ha-
y4HBIE THUIIOTE3bl MPOU30LIEANIETO. I HE UMEO B BUIY
y(horornyecKkyo 4enyxy W yHnpaXKHeHus Haa EauHoi
Teopuel TMOJIsl TOJHBIX JuieraHToB. Kcrtatu, 4TOOBI
OKOHYAaTEJIbHO MOCTAaBUTh TOYKY B JAHHOM BOIIpoCe, 5
OBl PEKOMEHI0BAJ JKEJIAIOIUM «IIOBOPOIIUTHY HacCJIenue
Tecnsl, OWnmTetHa u Helimana npocTeimuii TecT.
Bozbmute yueOnuk JI./1. Jlangay u E.M. Jlusmuna «Teo-
pus Hoas» MU IITyAUPYHTE €ro. DTO OYEHb HU3BECTHAs
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KHUTA, U HU OJMH (MOJYEPKUBAI0, HU OAMH!) COBETCKUIA
bu3uK-TeopeTHK He M30exkan OJM3KOTO 3HAKOMCTBA C
Hei. Tak BOT, B KOHIE KaXJIOTO maparpada 3Toro mpous-
BEJICHUS BBIAIONMUXCS (U3MKOB MPOIIIIOTO BEKa €CTh 3a-
Jlauu ¢ MoApoOHBIM pa3bopom pemeHuid. Kak Tonbko Bb
CMOXKETE «IIEIKATh UX KaK OPEeXu», KOHEUYHO, 3aKPbIB OT
ce0s peleHre U UCMOJb3ys €ro TOJIBKO ISl MPOBEPKU
(cebs-To 0oOMaHBIBaTh HEroxe!), cuuTaiTe BO3MOXKHBIM
CTPOUTH HOBBIC CI[CHAPUU MYTEIICCTBUS «DIIAPUIKA» B
nmpocTpaHcTBe U BpemeHu. [IpaBnma, ckopee Bcero Bam
3TOrO COBCEM HE 3aXOYETCH...

Tak 4To xe mosy4yaercsa, COBpeMeHHas (pu3MuKa ¢ ee
COBEPIUICHHO TOJIOBOKPYXHUTEIbHBIMUA TEOPHUSIMHU TaK U
HE MOXET MPEUIOKUTh Yyero-uuoyan nensHoro? Ilpenio-
XKUTh-TO OHA MOJXET... JIa BOT 4YTO MOJYYUTCS B pe3yibTa-
Te... BoT, kK mpumepy, UCTOpHs TAKOTO TUIIUYHOTO Teope-
TU3UPOBAHUS.

OnuH MOM 3HAKOMBIN CTYAEHT I'E-TO MNPOYUTAI THU-
MOTE3Y, YTO B Halleil BecenmeHHoM, KpoMe 3Be3/, TIIAHET U
ra30BbIX TYMaHHOCTEH, MPEANOI0KUTEIHLHO MOTYT CyIIe-
CTBOBaTh Ha MEPBBIN B3IJISL]] COBEPIICHHO HEBEPOSITHHIC
00BEKTHI, HA3BaHHbIE KOcMuyeckumu cmpynamu. OHY, Kak
HEeBOOOpa3MMO TOHKHE HUTH, TIHYTCS depe3 BCio Bcee-
JICHHYIO OT OJTHOTO €€ TOPU30HTAa IO APYroro, CKpy4uBa-
I0TCSI, PBYTCSl 1 CBOPAYMBAIOTCS B KOJIBI[A, BBIICISAS IPO-
MaJHO€ KOJIMYECTBO IHEPTUH. DTH 3araJloYHbIE CUIIOBBIE
HUATH HE M3JIyYarOT CBETa, B TO JK€ BpeMs 00JIalaloT or-
POMHOM TJIOTHOCTHIO — OJUH METP TAKOW «KOCMHUYE-
CKOM MayTHUHKW» HMeEeT Maccy, cpaBHUMYI0 ¢ COJHIIEM.
W3 teopun cnemyer, 4TO KOCMHUYECKHE CTPYHBI BOSHUKIIU
cpasy nociie bosbmoro B3pbiBa U ObUTH THOO 3aMKHYTHI-
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MU, 1100 6eckoHeuHbIMU. CTPYHBI U3THOAIOTCS, TIepe-
XJIECTBIBAIOTCS M pBYTCA. OOOpBaHHBIE KOHLIBI CTPYH TYT
Ke COeAMHSIOTCS, 00pa3ysl 3aMKHYThle Kycku. M camu
CTPYHBI, U UX OTJEJbHbIC ()parMeHTHI JIETAT CKBO3b Bee-
JICHHYIO CO CKOPOCTbIO, OJM3KOM K CKOPOCTH CBETA...

Bot Ha ocHOBaHuMM 3TOI HOBOU (heepuyeckoil KapTu-
HBl MUPO3JaHUSI MOW 3HAKOMBIM M MOCTPOUI JOTAAKY,
YTO 3JICKTPOMArHUTHBIE KOJIEOAHUS, MHTEHCUBHO M3Iy-
yaeMble 000pyI0BaHHEM «DJIIPUIKa» B MUKE HArPy3KH,
COBEPIIEHHO CIIy4allHO MOTJU Obl «CPE30HHPOBATH» C
coOCTBEHHBIMH KOJICOAHHSIMU OJTHOM M3 CTPYH, TOIOJIO-
TUYECKH ONM3KOW K MUPOBOM JIMHHUHU 3CMHUHIA. B 3TOM
ciydae «NAPHIK» MOT Obl OBITH 3aXBav€H CTPYHOH, 1O-
NIaB Ha €€ OKOHYaHUE U MepeHecsch 1o Hel B noku Hop-
(donka, ¥ UCUE3HYTHh Ha MecTe dKcriepuMeHTa. OOpaTHbIi
nepexos 3/1ech 0oJjiee CI0XKEeH, HO U TYT MOXHO MPUJLY-
MaTh TEOPETHYECKYIO CXEMY, 110 KOTOPOH CTpyHa Imocie
ABAPUMHOTO OTKJIIOYEHUS IKCIEPUMEHTAIBHOTO 000py-
JIOBAHUS «pa3rubaercs» B UCXOAHOE MOJOKEHHE, Tepe-
OpaceiBasi 5CMHUHEIl OMSATh B akBaTopuio Dunaneins-
¢uiickoro mopta. [lomydanock, 94T0 «DIAPUIK» KaK ObI
«MPOBATHICA» B MOJAMPOCTPAHCTBO «KOCMHYECKOU Cy-
HNEePCTPYHBI» M, UCUEPIaB SHEPTHIO FJIEKTPOMArHUTHOTO
pe3oHaHca, BbUIETEN OTTY/Aa, KaK MpoOKa u3 OyThUIKH, B
APyroM MecTe, 3aTeM €ro 3HEeprus yMEHBIIWIACh eIl
Oosble, pakTUYECKH 0 HYJIEBOTrO IOPOra, U €ro MpocTo
«BTSIHYJI0» OOpaTHO Ha MECTO IKCIIEPUMEHTA.

K coxanenuio, MHe MPHUILIOCH TIIyOOKO pa3zoyapo-
BaTh YHTY3HACTa «CYNEPCTPYHHBIX MyTeIeCTBHi». Benp
JIaKe TPeIBApUTEIIbHBIC MPUOIMKCHHBIE PacueThl MOKa-
3BIBAIOT, YTO €CJIM OBl KOCMUYECKasi CTpPyHa COMPUKOCHY-
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Jach ¢ MOBEPXHOCTHIO HAIlleH MJIAHETHI, TO TYT XK€ BO3-
HUK OBl YyTOBUITHBINA KaTakiu3M. CKopee BCero KOCMH-
yeckasi CTpyHa MPOCTO paspesaja Obl Hally MJIaHETy Ha
JIBE€ 4aCTH, TOYHO TaK K€, KaK HOX-CTPYHa PEKET Ha T0-
JIOBUHKH TOJIOBKY ChIpA...

Uewm e 3aKOHYHMIIACH UCTOPUYECKAS] OJUCCES ICMHUH-
1a «QIAPUK», BOJICIO Ciiydyas clieflaBiias psi0BOM U HE
COBEPIIMBIINNA HUKAKUX MOJBHTOB Kopadbip BM® CIIHA
OJIHMM M3 CaMbIX U3BECTHBIX IJIABCPEJICTB B UCTOPUU Ye-
jmoBeuecTBa? 3[eCh HET HUYETO HEOOBIYHOTO, HO €CTh
mobomnbeITHEIE feTanu. [locne «PunaaenbhUicKoro 3KC-
nepUMEHTa» «IIAPUIXK» YIacTBOBaN B KOHBOSIX U Ollepa-
UUSX MPUKPBITUS MOPCKUX KOMMYHHUKAIU, a Kornaa
HATO crano momonHsSTHCS HOBBIMH YJIEHAMH, yCTapeB-
HIMI SCMUHEL BMECTE C APYTMM aMEPUKAHCKUM «BOCH-
HO-MOPCKHM CEKOH-XEHIOM» ObLT moaapeH ¢uoty ['pe-
Uuu. 3/1€Ch OH MOJYUYMI TOpJloe Ha3BaHue «JIeB» u maxe
MMOy4acTBOBaJd €Il€ B OJHOW BOCHHOM omepanuu, MOJI-
JepKUBasi TPEKOB-KUIIPUOTOB BO BpeMsl KOH(IUKTA Ha
Kumnpe.

Besnecyniue KypHaTUCTBl OBICTPO pa3bICKaIM OBIB-
1IEro TPeYecKoro Kanurtana «JIpBa», KOTOPHIN pacckazal
MM MHOTO JIFOOOTIBITHOT'O O CBOEM OBIBIIEM Kopalie. Bo-
MEPBBIX, BCKOPE IMOCJE Hadajga «TPEUYECKOM CITyKObD»
«Onapumxa-JIbBa» BBIICHUIOCH, YTO Y ICMHUHIIA €CTh CY-
IECTBEHHBIE OTIUYHS OT 3aBOJICKMX YEPTEKEU: OTCYTCT-
BYIOT I1epeOOpKH KOPMOBOTO TPIOMAa U KOPMOBOE OpYyAHE,
a BMECTO HETO Ha MOIIHOW apTUJIJIEPUNCKON CTaHUHE
MOYEeMY-TO YCTaHOBJICHA JIBOIHAs crapka KpyMHOKaIH-
OepHBIX myjemMeToB. Ha Madrax OBIJIO MHOTO JUITHHUX
pacTsKEeK U MPOBOJIOYHBIX AaHTEHH, U CAaMU OHU OBbLIU Ha
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TpeTh BBILIE 3aBOJICKOTO cTaHaapTa. Bo-BTOphIX, y 3c-
MUHIA ObIJT HEMHOT'O CMEIICH LEHTP TSXKECTH, U OH IIJIO0-
X0 JIeprKaji KWIeBylo kauky. Hacronbko miaoxo, 4To ero, K
00110 00MIEe KalmMTaHa U KOMaH/IbI, JaKe HE B3SUIU B
MOYETHBIN KOHBON oTBeTHOTO Bu3uTa B CLLIA!

EnuHcTBEHHBIM yTemeHUEeM ObUIO TO, YTO BTOPOMU
AMEpUKaHCKUN 3CMHUHEI TOW K€ CEepHUH, NepeaaHHbIN
rpeueckuM BMC, Ha3BaHHbIN «Turpy», Takxe UMen U3b-
SHBI U HE TIOLIeJ B IPEeCTHXKHBIN moxoa. U ero nedextst
MOJI0O3PUTEIBHO MOXOIUIN HAa HeJAoCcTaTKu «JIbBa». Jlew-
CTBHUTEJIbHO, Ta K€ HEpaBHOMEpHas OCajKa, pa3HHUIA
TEXHOJOTMYECKOro 1 (hakKTUUYEeCKOro TOHHaXKa, Kak OyATo
¢ KopalOJst ObUTO IEMOHTHUPOBAHO YTO-TO JIOBOJIBHO Mac-
CUBHO€, U ONSTh HENOPSAOK C BBICOTOM U OCHACTKOM pa-
JMOMAuT — OHM OBUIM HAMHOTO BBIILIE U MAaCCHUBHEE, YeM
10JIarajoch Mo 3aBOJCKUM 4YepTekaM. | pedueckue BOCH-
Hble MH)KEHEPBI, PEMOHTHPOBABILINE aMEPUKAHCKUE I10-
CYJIMHBI, BBISICHUJIM U €l OJIMH JIIOOOMBITHEHIINMA (PaKT.
Oxka3sbiBaercs, «JIeB» n «Turpy OblTM OIM3HENBI-OpaThs!
B 1942 rony onu BMecTe ObUIM CHYIIEHBI CO CTanenel u
MOYEMY-TO OYE€Hb J0JT0, MpaKTHUecKu Oosiee rona, Ha-
XOJMJIUCh B COCTOSHUU «JOBOJKH M OOKaTKH» COBEp-
NIEHHO OOBIYHBIX CEPUUHBIX AU3eNiell U TypOoreHepa-
TOpPOB...

Tak, MOeT OBITh, 3TO U €CTh TOT 3araJl0YHBIN JBOM-
HUK «DJIpHUKa», KOTOPOTO MHOTOYHMCIIEHHbBIE CBUAETE-
nu Buzenu B gokax Hopdonka? Bo BcsikoM citydae, 31ech
MPOCTIEKNUBAETCS ONPEIEICHHAS JOTHKA AEUCTBUN PYKO-
Bojgctea BM® CIIA, oTrnpaBuBUIEr0 NOAO3PUTEIbHBIE
ACMUHIIBI Tonankiie B EBpomny, ma u BooOme B 4yXou
¢bor.
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3akaHuuBas 0030p COOBITHH, CBsI3aHHBIX ¢ «Dwa-
nenb(PUACKUM dKCIIEPUMEHTOM», HaM MPEICTOUT OTBe-
TUTH €I1l€ Ha OJMH BOIIPOC — YTO XK€ TaK HHTEPECOBAIIO
OiiH1TeiHA B onbITax Tecibl?

Bcenomuum, uro eme B 1913 rogy Anbbept DiHIITEHH
BBICKA3aJl TUIIOTE3Y, YTO B HEApaxX 3BE3[ U3IyYEHHE MO-
KET TCHEPUPOBATHCS MOJ JEHCTBHEM BBIHYKIAIOIIUX
dbotoHoB. B kmaccuueckoii crarbe «KBaHTOBas Teopus
U3NydeHus», onyonukoBanHou B 1917 roxy, DitHmTeH
HE TOJIBKO BBIBEJ CYLIECTBOBAHHE TAKOI'0 U3JIyYEHUS U3
OOIIMX MPUHIIMIIOB KBAHTOBON MEXAHMKH M TEPMOJIUHA-
MHUKH, HO U J10Ka3aj], 4YTO OHO KOT€PEHTHO BBIHYXKIA0-
HieMy U3JIy4EHHUIO, UMES OJJMHAKOBOE HalpaBJIEHUE, JIU-
HY BOJIHBI, (ha3zy u nomnspusanuio. akTUYECKH B 3TU Io-
JIbl BETUKUN (U3UK CO3J1a]l OCHOBBI HAYKH OyayIIero —
KBaHTOBOW oNnTHUKH. ['eHnanbHas ¢puznueckas HHTYHULUS
OUHIITeHA MTOJICKa3bIlBaja €My, YTO €ro KBaHTOBas T€O-
pHUsl U3Iy4EHUS MOXKET UMETh Pa3IUYHbIE TEXHUYECKHE
npuioxeHus. Hanpumep, MOXKHO OCTPOUTH MUKPOBOJI-
HOBOI T€HEPATOp C INOMOIIBIO IMy4YKa MOJIEKYJ, UMEIO-
IUX HECKOJILKO YPOBHEMN 3HEpruu. [y 3TOro ux HyXKHO
pa3geNNuTh 2JIEKTPOCTATUUECKUMHU MOJISIMU M 3arHaTh ITy-
YOK BO30Y)KJI€HHBIX MOJIEKYJ B METAJUIMYECKYIO TOJIOCTb,
TJ€ OHU NEPEUIYT Ha HUKHUM YPOBEHDb, U3ITydas dJEK-
TPOMArHUTHBIE BOJIHBI. A 4TOOBI 3Ta MOJOCTh paboTana
KaK pe30HaTop, €€ JHMHEHHBIE pa3Mepbl JOJKHBI paB-
HATHCA JUTMHE U3Ty4aeMbIX BOJIH.

Benukuit pusuk cranm BHUMATEIBHO UCKATh pealbHOE
NpOsIBICHUE MPeACKa3aHHBIX 3P (PEKTOB U, €CTECTBEHHO,
3amHTepecoBaics onbiTaMu Tecnel. KoneuHo, riryOokuid
aHaiu3 pe3ynbraroB «DunagenbPuiickoro sKcnepuMeH-
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Ta» Cpasy ke MoKa3all MPOHHUIATeIbHEeHIIEeMY MBICITUTE-
J10, YTO 3/1€Ch NMPHUCYTCTBYIOT COBCEM MHBIE (U3HUECKUE
3akoHoMepHocTU. CBoemy kosuiere u Apyry ¢on Heiima-
Hy DWHINTEHH NPSAMO OOBACHUI OECHepCIeKTHBHOCTD
IL&JIBHGIZH.II/IX MOIIBITOK MOAHATH MOIIHOCTD HU3JIYyUCHUS
MarHeTpoHa. DKCIIepTHas OL[€HKA BEJIIMKOTO TEOPETHKA
ChIrpajia Pelarolyo poib, (HaKTUUYECKHU MPUOCTAHOBUB
JallbHENIIEE BBITIOJHEHUE MpoeKTa «Pagyray.



*_

naBa ceppmas

HEBECHbIE NMPU3PAKU

S oOHApYyKMJ, YTO NPAKTHYECKH HeT OTPaAHUYEHH S 15
J0CTYNnHOro Hanps:enusi. U s1 o0HapykuJ, 4To 3T0 — ca-
MoOe BajKHOe, K YeMY sl IpHIIeJ B Iponecce CBOUX HCCIeJ0-
BaHMii 3TUX noJjeil. OTHUM H3 BaKHBIX pPe3yJabTaTOB ObII0
TO, 4TO aTMOcepHbIH BO3AYX, XO0Ts 00bLIYHO OH SIBJIsETCS
H30J5ITOPOM, CBOOOJHO NPOBOAHJ TOKH OFPOMHOI O HANPs-
JKeHHS, KOTOpPOe MOIJH CO3AaTh 3TH KATYHIKH, MPOBOAHU-
MOCTh B03/yXa ObljIa TaK BeJHKa, YTO pa3psiia, HAYMHHA OT
OIMHOYHOI KJieMMBI, 1eificTBOBaJ 0e3 nepeboes, Kak OyATO
0b1 aTMocdepa Obli1a paspe:keHHoi. [Ipyroii BaxHbliil dpakT
3aKJII0YaeTcs B TOM, YTO IPOBOAHMOCTD OBICTPO YBeJIHYH-
BaeTcsl C yBeJHYEeHHEM Pa3peKeHHOCTH aTMocdepsl U NOAb-
eMOM JJ1eKTPHYECKOro HANpPSKeHHS A0 CTeNeHH aATMO-
cepHoro 1aBjieHHsl, IPH KOTOPOM HEBO3MOKeH 00BIYHBIH
TOK, HO TOK, IPOU3BOAMMBIi TAKUHMHU KaTylIKaMH, cB00O-
HO NPOXOJHT Yepe3 BO3AYX, KAK 110 MeJIHOMY IPOBOJIY.

Huxona Tecna

'*‘ Ha cBoem cemuzecaTuieTHeM oduiee, MpUHH-
Masi MHOTOYMCIIEHHbIE MO3APAaBICHHUS CO BCErO CBETA,
Tecna BBICTYNWJI ¢ KPAaTKUM «TBOPYECKHUM OTYETOM O
npojaenaHHoi padore». [IpucyTcTByIONIME yUeHBIC, UH-
KeHepbl, OM3HECMEHBI U XKYPHAJIUCTHI OBLIM B OYepe-
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HOHM pa3 MopaxXeHbl MUPOTOH WHTEPECOB U300peTaTes.
Boennbie po0OOTHI, reoTepMaibHble 3JIEKTPOCTAHLHH,
TypOOpEeaKTUBHBIE CaMOJIEThI, BBICOKOYACTOTHAS MEIH-
[UHCKAs anmnapaTrypa — O 4eM TOJbKO HE MoBeJal 100u-
Jp, HO OCOOEHHO MOpa3|JI CIyIIaTeie pacckas o0 am-
napaTtype «reodjeKTpUYECcKOro pe3oHaHCca», «KOoTopas
MOJKET PaCKOJIOTh 3EMIIIO C TaKOH XK€ JIETKOCThIO U MPO-
CTOTOH, C KOTOPOW MaJIbUMIIKa pa3pe3aeT 0JI0Ko, U Ha-
BCErJIa MOJOXKUTh KOHEL YEJIOBEUECTBYY.

Hanee m3o0perarens TOPKECTBEHHO 3asgBWJ, YTO B
MOCJeAHUE TOJbl, TPOAHATU3UPOBAB PE3YJIbTATHl CBOMX
PaHHUX SKCIEPUMEHTOB, OTKPBII HEKHE COOCTBEHHBIE
«TEOMarHUTHBIC KoJicOaHHus 3eMHOTO 3(upay. ITH BUO-
panMoOHHBIE BOJHBI OTHOAIOT 3EMITI0 C MEPHOJUIHOCTHIO
MPUMEPHO B OJAMH Yac ¥ COPOK NATh MUHYT:

«To ecmv, eciu s coobwaio 3emae yoap 6 2mom camoviii
MOMEHM, 8OJIHA CHCAMUS NPoioem yepe3 Hee U 8ePHEemcs
06pammo uepes uac copok nAamv MuHym 6 popme pacuiupe-
nusi. Ha camom oene, 3emns, kak u 6ce ocmanvHoe, HAX0-
Oumcst 8 NOCMOSHHOM cocmosHuu subpayuu. Ona nocmosim-
HO CoCUMAeMCs U PACUUUPSAETCAL.

Tenepv npedcmasome, 4mo moyHO 8 MOM MOMEHM, KO-
20a OHA HAYUHAEm CIHCUMAMbCA, 5 63PblEAI0 MOHHY OUHA-
Muma. Imom 83pbi6 8b13bl6AEM CAHCAMUE, A HEPE3 YAC COPOK
nAMb MUHYmM 6036paujaemcsi 6 pagHoU Cmenexu yCuieHHoe
pacuupenue. Kocoa 6oina pacuiupenus omemynum, npeo-
NONOACUM, 51 830P8Y euje OOHY MOHHY OUHAMUMA, MAKUM
0bpaszom ewje ygenuuus 60ny cocamus. Illpedocmasvme, umo
makoe npedcmasnenue 6yoem no8mopsmbCsl 6peMsi Om epe-
menu. Ecmo iu comnenue 6 mom, umo npousovidem? A nu-
Yymob He COMHEeBaIocb — 3eMilsl packonemcs Haosoe. Bnep-
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8ble 8 UCTOPUU YeTI08eUeCBa y Yell08eKa eCimo 3Hanue, npu
HOMOWU KOMOPO2O OH MOJICEN BMEUUBAMbCA 68 KOCMUde-
cKkue npoyeccoi!»

VBIEKIINCh KapTUHAMHU TPSAYLUIMX UCKYCCTBEHHBIX
KaTaKJIM3MOB, MpecTapeblii n300perarenb OynTo He 3a-
Meyall CKENTUYECKUX YCMEIIEeK, KOTOPbIMU OOMeHHuBa-
auck ero caymarend. Kazanock, 4To ero ropsimui B3risg
OB ycTpeMJieH B Oyjyiee, Korja JIFAW HaKOHEIl TOoJTy-
4yaT MOJIHYIO BJIACTh HAJl CBOMM 3€MHBIM JoMoM. Tecia
elle He pa3 BO3BpAILAJICS K CBOMM IYTalOIUM MPOTHO-
3aM pa3pylIeHHs 3¢MHOM TBEpJU, HO OTHOLIEHHE K HUM
HU CO CTOPOHBI YUEHBIX, HU CO CTOPOHBI KYypHAIHCTOB HE
MeHsutock. Kakas-To OynbpBapHas razerka Ja)ke Hamuca-
Ja o4eHb o0uaHyto ¢pasy: «Becb map TBOpueckoro ta-
JaHTa OBIBIIETO IeHUS M300pEeTaTeIbHOCTH YIIENI B CBH-
CTOK MPOTHO30B «PE30HAHCHOTO arnoKaJduIcuca». 3Haj
JU TOT MajJoo0pa30BaHHBIN PEMOPTEP — aBTOP TIIYIOH
3aMETKH, YTO K KOHILYy BeKa HU Yy KOT'O M3 CEpbE3HbIX Ha-
YYHBIX KOMMEHTAaTOPOB HE OCTAHETCS JKEJIAHUS CMESATHCS
HaJ| MPOTHO3aMH1 BEJIMKOT0 M300peTaTes!

KTo He MOMHHUT ONKCcaHNe TAaMHCTBEHHOIO J[peBHero
Jleca u3 pomana J[. Tonkuena «BnacTenuH Kojemy:

«M3paBHa cunrtanocsk, 4to B JpeBHem Jlecy, moMuMo
oburareneil ¢payHbl, )KUBYT TANHCTBEHHbIE MPU3PAYHbIE
91b¢pbl. OHM ABISUIMCH 3ALIUTHUKAMHU Jieca OT MOCTO-
POHHUX, KOTOpPbIE HApYIIaIU MOKOW U MOPSAAOK, MbITa-
JIUCH TIOCATHYTh HA CBATOE — HA MX AOM. A Te, KTO BCE XKe
pEIInT BTOPTHYTHCS B JIEC, HE CMENH 3aJepKUBATHCS TaM
JIOJIbIIIE, YEM JI0 3aKaTa COJHIA, nbO, KOTJa Ha 3eMII0
OMyCKaJICs MpaK HOYM, HaYMHAJIACh OXOTAa Ha HEXIaH-
HBIX TOCTeH. MaJio KoMy yJaBajioCh BBIOpaThCS M3 Jieca
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KUBBIM, CKBO3b ThMY, 3aCajbl U JIOBYIIKH, ITOCTABJICH-
HbIC HEBUJAMMBIMH, KaK MPU3PAKH, CyLHIECTBAaMHU. A Te
HEMHOTHE CYACTIMBUYUKH, KOTOPHIM yAaJI0Ch CHACTHUCh,
TOBOPUJIM, YTO 3T BOWHBI JIOBKHU, a UX yAapbl CHUIIbHBI,
KaK pa3psiibl MOJIHUN, ¥ TOYHBI, KaK BpeMs, a ThMa — UX
CTUXHSD.

W BOT B KOHIIE 1BaJIIIATOTO BEKa CKAa30YHbIE TEPCO-
HaXM, KaKETCs, COIIN CO CTPAHULl poMaHa, 4YToObl 000-
raTUTh HAyKy 00 aTMOc(EepHOM DJIEKTPUUECTBE yIUBH-
TEeNbHBIMH O00pa3aMu «MOJHUU-TIpu3pakoBy. Ilpuspau-
HbI€ KOPOTKOXHUBYIIHE MOJIHHN — CIPAUTHI MOIYUIHIN
MO3THYECKHE HAa3BaHUA: 3Jb(bI, KpacHbIE MPU3PAKHU, TO-
nyOble CTPYH U CHHUE JDKETHI (BBIOpOCHI). O4eHb OBICTPO
OHU CTaJIM OAHUM U3 Haubojee UHTEHCUBHO HCCIEnye-
MBIX sIBJICHUH B aTMocepHOit pu3nke. XapaKTepUCTHKU
CHpaiTOB ObUIM 3aperuCTPUPOBAHBI HCCIIEIOBATEISIMU
U3 pa3IUYHBIX YacTeil cBeTa, HO, HECMOTPSA HA BHUMa-
HUE, KOTOpoe OblI0 00paleHo Ha HOBBIM BUA MOJHHM,
710 CHX MOp HE CYNIECTBYET IPHEMJIEMON TEOPUH, KOTO-
past YJIOBJIECTBOPUTEIHHO OOBSCHSIIA Obl X HHUIIUUPOBA-
HHE U pa3BUTHE.

VY auBuTenbHa UCTOPHUS OTKPBITUS MOJHUN-3JIb(OB.
BriepBrie oHM HaOmomanuchk ¢ 0opra MEXIyHAPOIHOMN
KOCMHUYECKOW CTAHIIMU, XOTS KOCMOHABTHI M HE TOHSLIH,
YTO 3a sIBJI€HUE MpeacTano ux riaazaM. [lozxke Bo BpeMs
OJIHOTO U3 3aIlyCKOB «YEJTHOKa» CMeHHbIN 3kunax MKC
OyKBaJILHO MPOJIETEN Yepe3 MOJIOCHl CIPANTOB HA CEMHU-
JECATUKUIIOMETPOBOM BbICOTE. BOT TyT M mpou3omuio po-
JKICHHME CeHCcalluH, J1a elle KaKoi!

Jleno B TOM, 4TO BHauaje 3a €0 B3sJIUCh METEOPO-
joru U atMocepHbie PU3UKHU, KOTOPHIE cpasy ke «Ha-
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Opocanny MpeaBapUTENbHYI0 CXEMY CYIIECTBOBaHUS 00-
IMIUPHBIX 00JacTel, HACBHIIIEHHBIX JIEKTPUYECTBOM, U
PaCIONIOXKMUIIM UX 32 BEpPXHEH KPOMKOM rpo30BbIX 00J1a-
KOB. B pe3ynbpraTe Mony4yminuch HEKUE 0YEHb Pa3pexeH-
HBIE «IOJIYIUIa3MOUJIbD (YUEHBIE TYT XKe MPUIyMalld UM
BBIUYPHOE Ha3BaHHME «KBA3WIUIa3MOUIHBIE aTMOC(hepHbIe
ctpatudukate»). [Ipeobnagaromas okpacka 3TUX «He-
JIOPa3BUTHIX» MOJIHUHN-IIJIA3MOUJI0B — KPacHO-IypIyp-
HOW LBETOBOM raMMBbl, a UX BpEMs >KM3HHU JJIHIOCH OT
JOJIEN 1O HECKOJNBKUX CeKyHA. M3-3a HU3KOUM MOBEPXHO-
CTHOM SIPKOCTH NPU3PAYHbIX MOJHUM OHU BHAYaje Ha-
OJI0JaNTNCh TOTBKO HOYHBIMU OY€HBb UyBCTBUTEIBHBIMU
kuHOpoTOKamepaMu. OZHAKO BCKOPE BBISICHUIIOCH, YTO
€CIIU TJ1a3a HaOIIoaTens JOCTaTOYHO MPUBBIKIN K TEM-
HOTE WJIM YEJIOBEK MPOCTO 00J1a/1aeT pa3BUTHIM «HOYHBIM
3pEHHEM», TO CHPANThl BIIOJIHE MOKHO YBHUJETh HEBOO-
PY>KEHHBIM TJIa30M.

Hanbiie 3a geno B3snuch GU3MKHU, pa3paldaTbiBaro-
LIM€ TEOPHUIO IUIa3Mbl U BCAYECKUX SIBJICHUM, CBA3aHHBIX
C OTUM yJHMBHUTEIbHEHUIIUM «YETBEPTHIM COCTOSTHUEM Be-
mectBa». U TyT ke paspasmiach OypHas monemuka... Oka-
3aJI0Ch, YTO MPHU3PAYHbIE MOJIHUH IPOCTO HE UMEIOT HU-
KaKuX MpaB Ha cymniecTBoBaHue! A kak ke (paktol? Ousu-
KH-TEOPETUKH B 3TOM Cllyyae OTBE4aroT ciaoBamu ['eremns:
«Ecnu ¢akTel poTHBOpPEYAT MOCH TEOPHH, TO TEM XYKE
nns daktoB». U 310 neiictBurensHO Tak! Benp Beskas
oOmienpu3HaHHasl TEOPUs MOCTPOCHA HA COTHSX THICAY
(bakToB, U YTOOBI €€ PEUIUTEIBHO ONPOBEPTHYTh, HY>KHbI
HE eJJMHUYHbIC HAOMIO/ICHN, a TAK Ha3bIBa€MbIE «IKCIIe-
PUMEHTAJIbHBIE CEPUN», BKIIOYAIOIINE MHOTO-MHOT'O OTIbI-
TOB. J{MCKyccust BOKPYT HCTUHHOM MTPUPOJIBI MOJTHUUA-TIPH-
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3paKkoB JTUTCS, TO 3aTyXasi, TO BHOBb pPa3ropasich, A0 CUX
nop. Tem He MeHee B caMOM Haydalle Hallero CTOJICTHS OHA
MOJTy4YHJia COBEPUICHHO HEOKUJAHHOE HaIlpaBJeHUE.

OpnHaxbl «HE3aBUCHUMOMY HCCJEJI0BATENI0 TBOpUE-
ctBa Tecnb» mpodeccopy TOPOHTCKOTO YHUBEPCHTETA
V. babuuy nonanach Ha rja3a 3aMeTKa OJIHOTO JIOTOIIHO-
r0 KaHaJICKOTO KOPPECIIOHIeHTa, KOTOPBII Mucai O CTpaH-
HOM CBSA3U JIOBOJIBHO PEAKUX «TEMHBIX» CEBEPHBIX CHUS-
HUH, XapaKTepU3yeMbIX IPOJOJIBHBIMU MOJOCAMH Mpa-
Ka, C MOSIBJICHHEM MPU3PAYHbIX MOJIHUN (KCTAaTH, B Y€M-
TO JIOBOJILHO MOXOXKMX Ha ciia0ble CIOJIOXU B HOHOC(e-
pe) Hax OnTapuo. babud TyT ke BCOMHUII OJMH OYCHb
JTOOOTBITHBIN AMH30/T U3 XPOHHUKHU PabOTHl KOJIOPAJICKOM
naboparopun Tecnsl. Ilocie Hauana cepun 3KCepUMeH-
TOB C «IJIEKTPOI(GUPHBIMH PE30HATOPAMI» H300peTaTeb
BAPYT CPOYHO BOCTPeOOBAI OJAHOIO U3 CBOUX HBIO-HOPK-
CKUX aCCHUCTEHTOB. DTOT aCCUCTEHT — ATHHUYECKHUI MeK-
CHUKaHel — nomnai B labopaHTsl Teciibl HECKOJIBKO He-
00BIYHBIM 0Opa3zoMm. OmHaxJael U300peTaTeNp nal Tra-
3eTHOE OOBSABICHUE O TOM, YTO €My CPOUYHO Tpebdyercs
XOpOILIUI pUCOBAJIBIINK — HOKTOJIOMN, T.€. YEJIOBEK, 00-
Jajaloluil cymMepeuHbIM 3peHrueM. BHavane 3ToT accu-
CTEHT 3aHUMAJICS 3aPHCOBKON Pa3IMYHBIX MJIA3MOUIOB U
CBEUEHHUI CTATUYECKOTO JIEKTPUUYECTBA, a TOTOM Tecia
000opyI0BaJ Il HETO Ha KPBINIe HbIO-HOPKCKOH 1abopa-
TOPUH CTEHANLHBIA HabMoAaTeNbHbIN TyHKT. Tam na-
OOpaHT-HOKTOJIOI JIOJDKEH OBLT B ONPENEICHHOES HOYHOE
BpeMs 3apUCOBBIBaTh BCEe CBETOBBIC AP (PEKTHI, MOSBIISIB-
nrecs Haja abopatopueid. M BoT m3o00peraTens CpoOUIHO
BBI3BAJI ATOTO ACCUCTEHTAa — HOYHOrO Habmonartens B
Konopano-Crnpunre.
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CoxpaHHIIOCH CBUETEILCTBO, YTO J1aOOpPaHT-HOKTO-
JIOTI M3PUCOBATI HECKOJIBKO aIbOOMOB IIBETHBIMH KapaH-
JIalllaMy ¥ TacTeNblo, H300paxas «OJieMHbIC SI3BIKU Jlajie-
KOTO I[BETHOTO TJIaMEHH, Mepuatomiero B Hebecax». [lo-
CJIe 3TOr0 TOPOHTCKOMY Ipodeccopy OCTaloCh TOIBKO
C/IeNaTh HECKOJIBKO 3BOHKOB CBOMM 3HAKOMBIM B aMepH-
KaHCKUW Hay4YHO-UCCIIEIOBATEIBbCKUI MPOEKT MO U3yYe-
Huto nossipabix cusauii (HAARP) u 8 HACA. Hano nu
TOBOPHUTH, YTO BCE MOJO3PEHMS] KAHAICKOTO YYEHOIO
MOJIHOCTBIO TOATBEPAUINCH: MOSBICHUE TNPU3PAYHBIX

Bupa Ha MONHUM-CNpaUTbl U3 KOCMOCa

Ha doTtorpacmm, caenaHHon ¢ 6opta wattia «Konym6us», BUAHO CTpaH-
HOoe KpacHOBaToe CBEYEHMEe MOJIHMM-TIpM3paKka - KpacHOro crpamta - no-
cne oT6ylweBaBLWel rpo3bl. Bce He3aBMCHMbIe 3KCMEpPTbl U HabawgaTenn
CXOAATCA B €4MHOM MHEHWM, 4YTO nepBble (aKTbl HabNOAEHMA BCMbIlWEK
«MPU3PaYHbIX MOJIHUI> MO BPEMEHW COBMAAalOT C NPOGHbIMU 3anycKamu
no npoekty HAARP.
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MOJHUM, aHOMAJbHBIX CUSIHUM U TpauK dKCIEepPUMEH-
toB Ha momuroie HAARP B I'akone (Alsicka) oka3aiuch
B3aUMOCBSI3aHHBIMH.

[Tocne atoro mokxtop babwu mopswuics B cBOMX 00-
HOIMPHBIX «TECJIOBCKUX apXuUBax» M €Ile pa3 MmepeyuTai
CEHCAIIMOHHOE MHTEPBHIO BEJIMKOTO M300perarens, Tae
OH paccKa3bIBall O CO3JaHUM UM HOBOU (yHIAaMEHTaJb-
HOW HAayKH, KOTOPYIO OH Ha3Bajl «TEJEr€OIUHAMHUKOW.
Tecna cMmeno oGpucoBai mepes KypHalIUCTaMU «COBEp-
MIEHHO (PAaHTACTHYECKUE TMEPCIEKTHBBI PA3BUTHUS OTKPHI-
TOW UM HOBOW OTpaciu 3HaHuii». Tak, CO3JaHHbIE UM
NUOHEPCKHE NMPUHIMUIIBI PE30HAHCHONW BUOpAMKU MOTIIN
OBl yCHIEUIHO MPUMEHATHCS AJIsSI ONPENENeHHs OTajIeH-
HBIX 00BEKTOB, TAKUX KaK ITOJIBO/IHBIE JTOJIKH U KOPaOIH.
A HCTONB3ys MEXaHHMYECKYI0 BUOpaLMIO C HU3BECTHOU
KOHCTaHTOH 3eMIIi, MOXHO ObLTO OBl HABEPHSKA Y3HATH,
rJIe pacroyiaraloTcsi MECTOPOXKIECHUS pyAbl, HeQTH U Ta-
3a. Tak u3o0peraTens npeackasal He TOJIBKO MHOTHE CO-
BPEMEHHBIE METOJIbl CEMCMOpPa3BEIKH, HO U MPEITIOKUI
HaBcerJa u30aBUTh YEIOBEUECTBO OT YIPO3bl 3eMIIETPSI-
cenuid. lns atoro Tecia npeaioxull yCTaHOBUTD B CEHC-
MOOTIACHBIX 30HaX CIEIUaJbHbIe OaTapen reHepaTopoB
HU3KOYACTOTHBIX KojebaHuil. JlaHHbIe anmapaTbl MOTJIU
OBl TepeIaBaTh MEXaHMUECKHE KOJIEOaHUsI B 3eMHYIO I10-
BEPXHOCTb, CO3/1aBasi PE30HAHC B CIA0BIX CJIOSIX U BBICBO-
0okI1ast JaBJICHHE TUIACTOB. TakuMm 00pa3oM, MOXHO ObI-
70 Obl 3apaHee «BBIMYCKAaTh Map HAMpPSKEHUsS» TOTOBS-
LIMXCS CHJIBHBIX 3€MJIETPSICEHUM.

Hanee Tecna onucsiBai enie 0JJUH MEXaHU3M, KOTO-
PBIM B CBOE BpeMsl 0e3pe3yIbTaTHO IBITANICS 3aUHTEPECO-
BaTh Bectunraysa. M3o0perarens yTBep:Kaai, 4YTo, OCHO-
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BBIBAsICh Ha TeJIET€OAMHAMUKE, OH co37al mpubop, npu
MOMOLIY KOTOPOI'0 MOKHO IOCHAaTh HA MHOTO MHJIb CKBO3b
3€MJII0 BOJIHBI «TOpa3Jl0 MEHbUIEH aMIUIMTYBI, YEM BOJI-
HBI 3eMJICTPSICEHHS». DTH KOJeOaHuss 36MHOU KOpHI Oy-
JIyT HEOLYTUMBI JUIS JIFOAEW W 3[IaHUM, HO MO3BOJIAT Ie-
penaBaTh cooOLIeHHs B II000E MECTO MHUpPa U MOJIy4aTh
OTBET MPH MOMOIIH KPOXOTHOI'O KAPMAaHHOT'O YCTPOMCT-
Ba. Takue BoJIHBI OyIyT HE3aBUCHUMBI OT BPEMEHU roja u
CYTOK, OHH TPOUAYT IO JIFOOOKW MECTHOCTH M B JIFOOYIO
oroay.

[Tox naBneHnemM penopTepoB, TPEOOBABIIUX OMUCATH
«TeJIere0IMHAMUYECKYI0 ammnaparypy», lecia ckasain:
«9T0 OBUI IMUIWHIP W3 TOHYAWIIEH CTajau, MOJBCIICH-
HBId B BO3[yX€ MPHU NOMOILM H3BECTHOW 3HEPTHUH, HO
pa3BUTONM TOCPEACTBOM OJHOTO TAWHOTO NPHUHIANA.
[Ipu »TOoM HuAMHIAP OBLI COEAMHEH CO CTALlMOHAPHOM
4acTbl0, U MOIIHBIE UMIIYJIbChI, BO3AEHCTBYIOLINE HA Na-
pAImMN UAWHAP, OyIyT NEHCTBOBATH HA CTAIMOHAPHYIO
4acTh U Yepe3 Hee Ha 3eMITIO».

Tak nocrenenHo Oxarogapsi paccieJOBaHUIO JOKTOpPa
babuua x yyeHbIM NPUILIO MTOHUMAHKE, YTO JaHHBIE OII-
TUYECKHUE SIBJICHUS CBS3aHBI C JIESITEIbHOCTBIO MHKPO-
BosiHOBOro nosiurona HAARP. Ecnu cienoBath nmososxe-
HUSIM TEJIET€0JMHAMUKHU Tecibl, TO Npu3padyHble MOJ-
HUM MOTYT Kak-TO OTpa)XaThb TE€UEHUE TEKTOHUYECKUX
MpOIECCOB, TPU 3TOM OOJIAYHBIA MMOKPOB OCHOBAaHHWU
Tyd, yJapbl MOJHHUH W 3JIEKTPUUECKH AKTHUBHBIE sjpa
IpO3 CIIy’KaT JHIIb CBOEOOPa3HBIM «KYPKOBBIM MEXaHU3-
MOMY /ISl TOJIO’KUTENBHBIX U OTPULIATENIbHBIX CIIPANTOB.

UYTo ke Takoe MOJHUU-CIPAUTHI C TOUKH 3PECHUS Te-
nereoauHamMuku? Tecna npeAcTaBisl 3eMITIO B BUJE Upe3-

164



Tecna 1 cBepxceKkpeTHble NpoeKTbl MeHTaroHa

BBIUAHO OOJIBIIION €MKOCTH, COJACPIKAIICH «IJIEKTpUUe-
CKUH GuIrona», pe30HaHC ¢ KOTOPOH U SBJISIICS MPUIHU-
HOI 00pa3oBaHus cepuil BOJH ¢ PUKCHPOBAHHBIM MOJIO-
KEHHEM. DTO IMOJIOKEHNE «ITYYHOCTEH BOJIH» HANPAMYIO
3aBHUCEJI0 OT HECKOJBKHX (PAKTOPOB, CPeIu KOTOPBIX
n300peTaTenpb BBIIESIL MIOTHOCTh BO3AYIIHBIX CIIOEB,
UX AJIEKTPOHACHIIIEHHOCTH (IpO30BbIe 00JaKa) U TEKTO-
HUYECKYIO aKTUBHOCTb. Tecna cuuTasl SKCIepUMEHTaIb-
HO YCTQHOBJICHHBIM (DAKTOM, YTO CTOSTYME BOJIHBI MOKHO
MOJIyYUTh IPH TMOMOIIM OCHUJUISTOPA B OMpeaeeHHbIX
TOUYKAX KaK 3€MHOM MOBEPXHOCTHU, TaK U aTMOC(hepHI.

[Tpu 3TOM OH cuuTaN, YyTO Mepesady SHEprud U UH-
(bopMalMOHHBIX COOOIIEHUH B JIIOOYI0 TOYKY 3€MHOTO
1apa MOKHO OCYIIECTBJISATH JByMsI COBEPILICHHO pa3HBbI-
MU crioco0amu: 10O 3a CYET BHICOKOT'O MEPEAaTOUYHOTO
ko3¢ unmenTa, 1uOO0 pPEe30HAHCHBIMH KOJICOAHUSIMU.
Ha ocHoBe TecTOB € 2JIEKTPUUECKHUMHU OCLUILIATOPAMHU
Teciia B KOHIIe KOHIIOB MPUIIEN K 3aKIOYEHUIO, OTMe-
THUB 3TO B CBOEM JIHEBHHKE, YTO Mepeaady dHEPTHH JIy4-
II€ BCEr0 OCYIIECTBIIATH MEPBBIM CIIOCOOOM, HO TaM, T
HY’KHO IepeaTh HHOPMALUOHHbIE TOCBUIKH, KOHEUYHO
Ke, JydIle TTOJAXOAUT BTOPOI METOJI.

s gero xe Tecna «HOKTOIONMPOBA» MECTOHAXOXK-
neHus cnpaitoB? OUeBUAHO, YTO TAKHM MPOCTHIM U 3(-
(EKTHBIM CITOCOOOM OH OMpPEACISUT MyYHOCTH CTOSYHX
BOJIH, TEHEPUPYEMBIX €r0 «3(UPHBIM PE30OHATOPOMY.

JIt060TBITHO, KaK 3aKOHUYMIACH 3Ta CEpHsS yAMBH-
TEJbHBIX SKCIIEPUMEHTOB. Tecia pemuni onpeaeanTh rpa-
HUILIBI PE30HAHCA CBOEH ammapaTypsl, JUIsl 9TOTO OH 3Ha-
YUTEIBHO YCOBEPIICHCTBOBAJI 000pyI0BaHUE, OATOTO-
BUB €0 K 9KCIIEPUMEHTY C MUJJIMOHHOBOJIBTHBIM Hamps-
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KEHUEM U YPE3BBIYANHO CUIIBHBIM TOKOM. HakomneHHbI!
HKCIEPUMEHTAIBHBIN OMBIT, KPOME KaK B OOIINX YepTax,
HE MOT OJrOTOBUTH €r0 K TOMY, YTO MOTJIO IPOU30MUTH.
VY aapbl ero pyKOTBOPHBIX PE30HAHCHBIX MOJIHUN JTOJIKHBI
ObUIM Pa3pa3uThCs C BEPIIMHBI ABYXCOTMETPOBOM MauThl
nabopaTopHO# OameHHOW KOHCTPYKIIUHU, MPUIEM HHUKTO
HE MOT TapaHTUPOBaTh, YTO OHU HE MOPA3AT IKCIEPHU-
MEHTAaTOPOB U HE COXKIYT BECh UCCIIEN0BATEIbCKUM LIEHTP.

BoT kak onMchIBa€T 3TOT 3KCIEPUMEHT aMEpHUKaH-
CKHMI UCTOpPUK Hayku I-p M. YeilHu:

«B Ha3HaueHHYIO HOYb, AKKYPATHO U TILATEIBHO OZEB-
IIKCh B CBOW JIFOOMMBIN YEpHBII KOCTIOM, MEpUYaTKu U
YepHBIN KOTEJIOK, Tecna mpuOblI HA CTAHIUIO, TIIE €ro
yKe KJIajd OTBaxHbIi UHUTO (aCCHCTEHT-HOKTOJOM. —
O.®.). Uuto cTosn y BBIKIIOYATEINs, naBas Tecie BO3-
MOXHOCTh Ha0I0aTh 3P (HEKTH U3 ABepH J1abopaTopuH.
Jlnist Hero ObLIO BaXKHO OJTHOBPEMEHHO BHJCTh M TMTaHT-
CKYIO KaTYILIKy pe3oHaTopa B LEHTpe JiabopaTtopuu, U
MEJIHBIN [Iap BHEIIHEr0 Pe30HaTOpa Ha MauTe OalrHH.

Korna Bce 0110 TOTOBO, OH TIpoKkpuyait: «Hagamm!»

Bruo 3apanee 3anmnaHupoBaHO, YTO BO BpPEMs MEPBHIX
UCTIBITAHUH BBIKJIIOYATENb Oy/IEeT BKJIIOYCH JIUIIb HA OJTHY
cexkyHay. CoOoTBETCTBEHHO, YHUTO IIETKHYJ BBIKJIIOUATE-
JeMm, HaOoIas 3a CeKYHTHOM CTPEJIKOW KapMaHHBIX Ya-
COB, U TMOYTH MTHOBEHHO OTJAEpHYJ ero odpaTtHo. Jlaxe
3a CTOJIb KPaTKOo€ MTHOBEHHUE 3P PEKThI OKA3AIUCh BECh-
Ma JIO0OMBITHBI: HUTH 3JIEKTPUYECKUX UCKP OTHEM Ha-
MNOJHUJIN BTOPUYHYIO KaTyLIKy PE30HAHCHOTO TpaHC-
dbopmaropa, U HaJ HEH TPOMKHUMH IIETYKAMU 3aTpeIain
ANEKTPOPA3PSIIBIL.

['naBHbIe COOBITHS Temeph JOJKHBI ObLIM HaOMIO-
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naTbcs cHapyxu, u Tecna nepebpascs Bo ABOp, OTKyJa
eMy ObLIa XOpOIIIO BUHA MauTa M ImIap.

«Korna g nam curHani, — ckasaia oH YuTto, — 4 xouy,
YTOOBI BBl 3aMKHYJIU BBIKIIIOYATEIEM II€Ib U OCTaBWIN B
TaKoOM TOJIOKEHUH, TIOKa 51 HE ]aM CUTHAJ Pa3OMKHYTh
LEbY.

Uepes mruosenue oH npokpudan: «Haganu! 3amsi-
KaiiTe BbIKIOUaTesneM!»

UYuTOo B TOYHOCTH BBINOJHMII NIPUKAa3aHUE U HaNps-
YKEHHO 3aCTbUI HaJl pyOHJIIbHUKOM, TOTOBBIA Pa30MKHYTh
[ernb. YXe yepe3 MrHOBEHUE BHOpanus TOKa AOCTHUIIIA
TakoW OOJBLION BEIWYMHBI, YTO MEpPBUYHAS KaTyIIKa
O’KMJIa U CTaja MOANPHIrMBaTh HA CBOEM MAaCCHBHOM OC-
HoBaHuu. Han naGoparopueit noTpeckuBaHue pa3psiaoB
MEPENIO B TPOXOT MOJIHUU U BECh IBOP 03apHIICS HE3EM-
HBIM 3€JIEHOBATO-0€JIbIM CBETOM, B CBOIO O4epe/b, 1abo-
PaTOPHBII 3aJ1 HATIOJIHUIICS CTPAHHBIM T'OJTYObIM CBETOM.

UuTo, B3rIsSHYB Ha KAaTYIIKH, YBUIET MHOKECTBO Ie-
PEIUIETEHHBIX OTHEHHBIX 3MEH, B3/IBIMAIOILUXCS HaJ Ola-
JIEHHBIM TpaHc(opMaTOpoM. DIEKTPUUYECKHE UCKPHI Ha-
HOJIHWJIM BO3/YX, a AbIXaHUE MEPEXBATHIIO OT KI'Y4ero u
OCTpPOro 3amaxa 030Ha. Pa3psabl MOJIHUN TPOHOCHIUCH
Bce ObIcTpee U ObICTpee, OKa X MEJIbKaHWuE HE CIUIIOCH
B CIUJIOLUIHOE CHUSIHHUE, TPECK Pa3psaoB B ['YJIKOE I'PO3HOE
KyxokaHue, a UMTo Bee kIajl KOMaHy Pa3OMKHYTh LETb.
OH He Mor BUAETh U300peTaTest CO CBOEro mocra u Ha-
yaJl BCEpbEe3 OmacaThCs, YTO €ro MnaTpoHa nopasuiia MoJ-
HUS U OH JICKHUT, TIOTEPSIB CO3HAHME, MOJI I0XKIEM pa3psi-
J0B. B crnenyrolee MrHOBEHHE OH MCITYTalICs, YTO CTEHBI
U KpbIIIa CTAaHIUU OYIyT OXBaY€HBI MOKAPOM.

Opnako Tecna OblT B TOJIHOM CO3HAHHMH U B MOJHOM
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BOCTOPre CO3EpLajl JTUBEHb MOJHUN, YCTPEMUBIIUNCS OT
nrapa BHEHIHETO paspsaanuka. OH MpocTo 3aCThlI B IPH-
cryme OnaxkeHctBa. C TOro Mecrta, rie OH CTOSJ, OBLIO
XOpOLIO BUAHO, KaK MOCIEI0BATEIbHO CPBHIBAETCS yepeia
MOJIHHAM, a Ha PAaCCTOSHUYU HECKOJBKHUX MHJIb BBICOKO B
HOYHOM BBIIIMHE alleeT KOHIIEHTPUYECKasi OKPYKHOCTh
nepBOi BOJIHOBOM NMy4HOCTH. OnATh UM ONATH B3AbIMA-
nuch U ynapsanu MonHud. Ilorpsicarome! Ouryman nu ce-
0s1 4eJoBeK Korjaa-HuOyab B OOJbIIEH TAPMOHUH C TIPH-
ponoi, uem ceituac? CKOJBKO OH Tak MpocTosii, Tecna
HE MMeJI HU Majenero npencrasieHus. [losxe okasza-
JI0Ch, YUTO MPOILIA JULIb OJIHA MUHYTA.

Ho BHe3anHO 1 HEOOBACHUMO BCE MOTPY3UIOCH B TH-
muHy. Uto morno cinyuutsesa? On 3akpudan Yuro: «Ilo-
YyeMmy Bbl 3TO clienanu? Sl He mpocui Bac pa3MbIKaTh LIETb!
3amkHUTE ee onATh!» OmHako Ynuto u He ayman 6e3 Ko-
MaH/Ibl IPUKACATHCA K BBIKJIIOYATENI0. DHEPTUsl HE I0-
CTyIlaJIa U3 BHEUIHErO0 UCTOYHMKA, YTO-TO CIYyYUIIOCh Ha
3NEKTPUUYECKON CTaHIIHHU.

Tecna 6pocuics k TenedoHy U CTall HETEPIEIUBO Ha-
3BaHMBaTh B OIeKTpuueckyr kommnanuio Komopamo-
Cnpunrc. OH NpUrOTOBUJICS THEBHO MPOTECTOBATH, Y-
Mas, 4TO ero OeCHPUYMHHO OTKIIOYHMIN OT SHEPTHH U
MOHTEpPHI JTOJKHBI HEMEJJIEHHO BOCCTAHOBHUTH JIMHUIO.
OTBeT ¢ 3JEKTPOCTAHIINU OBLT KOPOTKUM, PE3KHUM H CO-
BEpIIEHHO 00ecKypakuBaIKUM: «Bbl BpIOMIN HaMI re-
HEpATop, U CelYac OH TOPUTY.

Ha caenyromee ytpo Tecna y3Han, 4To yCTpOE€HHAs
UM CTpaHHas HOYHAas Ipo3a BbI3BaJla HEMAJbI meperno-
JIOX B OKpyTe, TeM 0oJiee 4TO rpoM ObLI CIBIIICH Ha pac-
CTOSIHMH JIBYX JI€CATKOB KUJIOMETPOB.
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W3o06perarens cuuTai, 4yTo MPU IMOMOIIU CBOETO T'HU-
TaHTCKOTO OCUUJUISTOPA OH CMOT Obl MPUBECTU 3€MITIO K
JJEKTPUYECKOMY PE30HAHCY, 3aKayuBass B HeEE IOTOK
3JIEKTPUUYECTBA CO CKOPOCThIO 150 Thicsu KoJicOaHWil B
cekyHnay. Ilo ero pacueram, pe3yJbTHpPYIOLIUE IyJIbCa-
MU JOJKHBI ObUTH ObI UMETh JJIMHY BOJIHBI IPUMEPHO B
JIBa KHJIOMETpPA, PacIIUpssACh KOHLEHTPUUYECKHUMHU OK-
PYKHOCTSIMU JI0 TJIAaHETapHOTO pajanyca, a 3aTeM yMEHb-
IasiCh C BO3pacTarouieil HHTeHCUBHOCTHI0. OOOTHYB 10-
BEPXHOCTb 3€MJIU, AJIEKTPUUECKHE BOIHBI JOJHKHBI ObLIN
Obl, IO pacyeTaM M300peTaTelis, CONTHCh B HEKOCH TOUKe
3€MHOTO LIapa, npsMo npoTusononoxHoi Konopanmo-
Crpunre. B3rnsHyB Ha riio0yc, n300peTaTelb JIeTKO OTl-
peaenui, YTO «aHTUIOAHBIA KOHIIEHTPATOP dJIEKTpHUUe-
CKOW DHEPTHH BBIHYXJICHHBIX 3(QHUPHBIX KoJIeOaHHUII»
JIOJKEH pacrojaratbes rae-to Hajg MHauiickum okea-
HOM, 3amnajHee ocTpoBoB Amcrepaam u Cs. Ilaen.

3/1echb, B COOTBETCTBUH C MOJIEIbHBIMU MMOCTPOCHUS-
Mu Tecnbl, B AMaMeTpasbHO NPOTHBOMOJIOKHON TOUKE
MJIaHETHI JOJKEH ObLT Obl BOSHUKHYThH «BEJIUKHUM dJIEK-
TPOIPUPHBINA «IOKHBIHA TOITFOCY CO CTOSYCH BOTHOWY. JTa
CTOslYast JIEKTPOMArHUTHAs BOJHA (M300peTaTesib Ha3bl-
BaJl €€ «DIJIEKTPOIPUPHOI») OTHUMATIACh OBl U Tajana B
YHHUCOH C €ro nepejaueil Koae6aHuil U3 «CeBEPHOTO IMO-
moca» B Konmopago-Cnpunre. Kaxapiii pas, korja BoiHa
yObIBana Obl B OJJHOM «IIOJIFOCE», OHA CHMMETPUYIHO YCH-
TuBayach OBl B IPYTOM, W 3TOT MpPOI[ecC MOT OBI Mpo-
J0JDKAThCs 10 TeX MOp, MOKa B PE30HATOP MOCTyMHaeT
JHEPTHUS.

Tecna cuuTal, 4To OT y»)acHo# karacTpodsl 3emitro
CIIacaeT TOJIBKO HEBO3MOKHOCTb BOMTH B TOYHBIN pe30-
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HAHC C €ro AEeKTPOOCHIIIATOPOM. B mpoTuBHOM citydae
3¢ ekt 611 Obl MOAO00EH MEXaHUYECKOMY yaapy OT ma-
JI€HHUS] TUTaHTCKOI'O METEOpHUTa, KOTOPBIH HEMHHYEMO
BbI3BaJI Obl OYpHBIM BCIUIECK TEKTOHUYECKON aKTUBHO-
CTH C KaTacTpOPUUECKHUMH MOCIEACTBUAMH ISl HAcele-
Hust 3emau. UMeHHO Mog00HbBIe COOOpaKeHHMsI 1ali BITO-
CJICZICTBUM OCHOBAHUS 11 BOSHUKHOBEHUS TUIIOTE3BI 00
HCKYCCTBEHHOM IPOUCXO0XAEHUU TYyHTyCCKOTO MeTeopu-
Ta. [lo cmoBam Tecibl, TyHrycckoe THBO ABISIOCH PE3YJITb-
TATOM PE30HAHCHOTO 3¢ (HeKTa IpHu ero SKCIepuMeHTax
Ha «[100anbHOM TPAHCIATOPE YHEPTHH INEKTPUUYECKOTO
aupay», pacmoyiokeHHOM Ha OamrHe «BapaeHkaud».
N300peraTens cuuTai, U HE pa3 03ByYHBaJ CBOE MHEHHE,
YTO KOT/Ia M3-32 HETOYHOCTEW HACTPOUKH MPOU3OIILIO
HAJIOXKEHHE TaPMOHUK JIBYX BCTPEUYHBIX KOJeOaHUM, TO-
r71a ¥ BO3HUK KOJIOCCAJbHBIN IMJa3MOU/J, B30pPBaBIIUNCS
Han [Tongkamenno#t Tynryckoil. HamoMHuM, 94TO OKOJIO
cemu yacoB ytpa 30 utons 1908 roga B Cubupu, B 6ac-
celine peku [logkamennas TyHTycKa, IPOHU3O0IIEN B3PHIB,
SHEPrusi KOTOPOTO OLIEHUBAETCA B HECKOJBKO METaTOHH
TPOTHJIOBOT'O PKBUBAJIEHTA, YTO COOTBETCTBYET HEPTUHU
cpeaHe BoJOpoIHOM O0MOBI. Penkue oueBUAIBI BUjIC-
JIU, HECMOTPS Ha COJTHEUYHYIO MOTONY, IPKUHA OTHEHHBIN
601u Oeno-roxyooro 1BeTa, NpoYepTUBILUNA HEOO B Ha-
IpaBJICHUU HAa CEBEPO-BOCTOK. TaexHbIe EepeBbs ObUIN
MOBAJICHBI B PaJINyCe HECKOJBKHX JIECATKOB KUIIOMETPOB,
BEpIIMHAMU B CTOPOHY OT SIHUIIEHTPA B3pbIBa. B3pbIB-
HYIO BOJIHY 3a()UKCHUPOBAJIM MHOTHE 00CEpBATOPUU MU-
pa, a HAa CeBEpHOM HEOOCKIIOHE ellle HECKOJIbKO HOYeH
Ha0JI10/1a710Ch HEOOBIYHOE CHUSIHHE, OTMEUEHHOE JaXKe B
EBporre.
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Yro xe emie Morio npousoiitu? M3BecTHBIN HUccie-
noBatenb TyHrycckoro ¢penomena B. IlossikoB mpemia-
raeT CBOIO BEPCUIO COOBITHH.

«M3BecTHO, — MHULIET OH B cTaThe «TyHrycckas KaTa-
cTpoda — JeN0 PyK YeJTOBEUECKUX?» B KypHAIE «A TO-
yemy?», — 4YTO BEpXHHUE cliou aTtMocdepsl (MoHOChepa)
SBIISIOTCS MTPOBOJHUKOM 3JIEKTPUYECTBA M3-3a OOJIBINOM
KOHIIEHTPAIMU HJIEKTPOHOB M MOJIOKUTEIbHBIX HOHOB.
B 10 ke BpeMsi uMeeTCsl 3HaYUTENbHbBIN [PaJUeHT TOTEH-
yaga B HIDKHUX CJIOAX aTMochepbl, 00a1aronmx CBOH-
CTBaMM AUAJIEKTPUKA, JAOCTHUIAKOUIUN COTEH BOJIBT Ha
MeTp, a uHoraa u Oonee. HecnoxxHbie pacyeTsl MOKa3bl-
BAIOT, YTO MOJIOKUTEIbHBIA MOTEHIUAT HOHOC(HEPHI OT-
HOCUTENbHO 3€MJIM JOJIKEH COCTaBIIATH NECATKH Mera-
BOJIBT.

Pa3psin chepuueckoro KkoHAEHCaTOpa «MOHOCHEpPa —
3eMIIs1» B 3THX YCIOBHUSX BBICBOOOXKIAET YHEPTHUIO, BIIOJI-
HE CPaBHHUMYIO C 3HEpTHEN TyHryccKoro B3pbiBa. Ho B
OOBIYHBIX YCIOBHUAX AJIEKTPUUYECKAs MPOYHOCTh HUKHHUX
cJ10eB MOHOC(Epbl MOUTH HA TPU MOPsAJIKA BHIIIE, U Ta-
KO «1po0oii» noHochepsl Ha 3eMITI0 HEBO3MOKEH.

Opnako mpoOOil MOXHO W MHHIIMUPOBATH, CO3IaB
MOJXOSIINE YCIOBUS, T.€. HAJIOXKHUB Ha CTATUYECKOE T0-
Je Mexay 3emield u ee HoHOC(HEepol JOTOJIHUTEIbHOE,
nepemenHoe. He uckmtoueno, yro Tecna mor Bo30OyauTh
chepudeckuii 00beMHBIN pe30HaTOp, 0Opa30BaHHBIN 3a-
30poM, 3emiist — HoHocdepa TakuM 00pa3oM, 4TO B Ka-
KOM-TO MECTE HAIpPSKEHHOCTh CYMMapHOIo IMOJs cTajla
JOCTAaTOYHOM JJI1 MOHU3ALMK BO3yXa, a Jajee Mpolecc
MOIIIeJ JTaBUHOOOpa3HO, MPUBEAS K MTPOOOI0 M TUTAHT-
CKOMY 3JICKTPHUECKOMY B3pBIBY.
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He cimygaiiHo, 4TO B3pBIB MTPOU30IIEN YTPOM — BEIb B
CBSI3U C MOHHU3UPYIOIIHUM JAEHCTBUEM COJIHEUHBIX JIydeil
BBICOTA HMKHEH TPAHUIBI HOHOC(EPH YMEHBIIAECTCS CO
110—120 kM g0 npumMepHo 90 kM.

CrnenoBartenbHO, TIPOOOH MpoU3oIIeN Kak pa3 B 00-
JACTH MOHWKEHUS BBICOTHI HOHOCHEPHI (T TOHKO —
TaM u pBeTcs). boiee Toro, mo NTMHUM TepMUHATOpA
(cMeHBI 1HS U HOYHM) HA HUKHEH TpaHHIle HOHOC)EPHI
oOpasyercs Kak ObI BITaJlUHa — BOTHYTAas MMOBEPXHOCTH,
crocoOHast (OKyCHpPOBATH JIEKTPOMArHUTHBIE BOJIHBI.
C nomorsio 1100yca, BEICTaBICHHOTO HA COJIHIIE, JIETKO
yOeauThCs, UTO TMHUS TEPMUHATOPA MPOXOUIIA TOTIA OT
Tynrycku (yTpo) uepe3 ['peHIaHANIO K BOCTOYHOMY I10-
oepexbro CLLIA (Beuep)».

TyT HaO0 BCIOMHHUTB, YTO MPH MTOMOIIU CBOETO yCH-
mutensa Tecna momyyan 3¢ (exTbl, HAMHOTO MPEBOCXOISI-
e 10 CBOEH SHEPrOHACHIIEHHOCTH MOJHHUEBbIE pas-
pansl! CaMbiil BBICOKHMUM MOTEHIIMAN, KOTOPOrO OH J0C-
TUT, NpeBBIIAT JBaJlaTh MEraBoJbT (MUIJIMOHOB
BOJIBT), IPU 3TOM OH YTBEP)KJaj, 4TO B CBOEM «OTKPHI-
TOM aHTEHHOM PE30HATOPE» yAAaBAJIOCh MOIYdYaTh CHITY
ToKa Oosee Thicsiun amnep. OaHaxabl, paboTas ¢ TAKUMU
TOKaMH, K €r0 yJIMBIEHHUIO, MY yJaI0Ch OCaJANUTh IJIOT-
HbIi TymaH. CHapyxu ObLI JIETKUM TymMaH, HO KOrJa OH
MyCTHJI TOK, 00JaK0 B JIaOOpPATOPHH CTAJIO TAaKUM ILIOT-
HBIM, YTO OH HE MOT BHJIETh CBOIO PYKY B HECKOJBKUX
CaHTHUMETpax oT Juna. Ha ocHOBe 3TOT0 OH 3aKIIIOUMII,
YTO C/EJaH eIle OJAWH OYEHb BAXHBIN 1IAr K yIPaBICHUIO
HOTOHBIMHU YCIIOBUSIMHU.

Yto Xe TpeAcTaBiISAT CO00W MOJHUH-TIPU3PAKHU
Tecnbl? Dnbdsl — 3TO pazdpocaHHble 00JACTH IPKOCTH,
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MakeT ogHOro n3 BapMaHTOB
«BalHU KNUMaTUYECKOro ynpasrieHua»

fl COBEpLEHHO YBEPEH, YTO Mbl MOXEM BO3BECTM CTaHUMIO COOTBETCTBYIO-
el KOHCTPYKLMM B 3aCyWJ/IMBOM panoHe, paboTaTb Ha HelM B COOTBETCT-
BMM C OMpeAesIeHHbIMU HABAAEHUAMM M MPABMUIAMMU U MOCPEACTBOM Hee
MepeHOCUTb M3 OKeaHa HeOorpaHMYeHHble KOMYECTBa BOAbI ANS OPOLIEHMS
M MONYYEHWUM SHEPTUM. ECM MHE He yAacTCs OCYLLECTBMTb 3TO B MOEM KM3-
HMW, TO 3TO CAENAET KTO-HUBYAb APYron. Sl yBepeH, YTo A npas.

Hukona Tecna

KOTOpBIE BO3SHHUKAIOT B MPOCTPAHCTBE BOJIN3H MPOEKTUB-
HBIX TOYEK IMYYHOCTHU 3JIEKTPOMArHUTHBIX BOJIH HaMHOI'O
BBILIE YHEPreTUYECKUX YINIOTHEHUH pas3psaoB MOJIHUM
MOJIOKUTENbHON WJIM OTpUIIATeNIbHON nossipHOCcTH. CKO-
pee Bcero 3b(bl HCUE3A0T MOCIE TOT0, KaK dHepreTude-
CKHI 3JIEKTPOMAarHUTHBIN UMIYJIbC PA3pAKAETCS B HOHO-
coepy. XoTst 0ObIYHBIE MOJTHUU U MOTYT HHUIIUUPOBATH
reHepanuio 316()0B, UX NPUYUHHBIN MEXaHU3M HMEET
MOJIHOCTHIO PA3NIMYHYIO IPUPOLTY.
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KcraTtn, cBoe HeoObIuHOE Ha3BaHHUE AIb(BI MOTYUH-
7Y KaK aHTJIUUCKUH aKpOHUM (TEPMHH, COCTOSIINN U3
HayaJbHBIX OYKB) CIIOB: SMHUCCHS CBETa U BO3MYIICHUH.
KpacHbie 371b(bI 1 CHHUE JKETBl — 3TO BEPXHUE aTMO-
chepHble ONTUYECKHUE SIBIICHUS, CBI3aHHbBIE C TPO3aMH,
KOTOpbIe OBUIM TOJIBKO HEJAaBHO 3apETrHCTPUPOBAHBI C
UCIOJIb30BAHUEM TEJIEBU3HMOHHBIX TEXHOJOTUNH HOYHOTO
BujeHUsA. [locie mepBhIX M300pakeHui 31bGOB, MOIY-
YEHHBIX ciydailHo B 1989 rogy ¢ camosieToB, KocMHUYe-
CKHX KOopaOJiel, a9poCTaTOB W OT Ha3eMHBIX HaOJrO/IaTe-
nei, coOpaHbl COTHH CaMbIX Pa3IMYHBIX KHHO(pOTOMATE-
pHaoB.

OTH OOIIMPHBIE MACCUBBI JAHHBIX TO3BOJIMIIN JACTallb-
HO KJIacCU(UIIMPOBATh 3apPETUCTPUPOBAHHBIC BUICOHAO-
moieHus 3J1bGOB U KETOB. BO3HUKIM M OUYeHBb HHTE-
pECHbIe aHAJIOTHH MEXIy Ha3eMHBIMU M3MEPEHHUSIMH Ye-
pEeIOBaHMS KPACHBIX MPHU3PAKOB C CHHUMHU JDKETAMU U
aBUAIIMOHHO-KOCMUYECKUM 30HIUPOBAHUEM 3apOXKIAI0-
nuxcst TaiyHoB. 31ech aHATUTUYECKUN OTAeN reodu-
3U4eCcKOro opyxus [leHTaroHa CTOMKHYJICSA MOCIE Kpac-
HBIX MIPU3PAKOB C elle OAHUM (PEHOMEHAIbHBIM PE3yJib-
TaTOM BBICOTHOW a3pOKHHOPOTOCHEMKH. Tak, Hal MECTOM
¢bopmupoBanus yparana «Karpunay Obuin 0OHapyKeHbI
MHOTOYHUCIICHHBIE N300pakeHus HOBOW (OPMBI ONTHYE-
CKOM aKTHBHOCTH, IMOJYUYMBIIME Ha3BaHHE CUHE-3€Jie-
HBIX JDKETOB. DTH MPHU3pavYHbIe CIOJOXH SIBHO HE COBIIA-
Jlali C 4acTOTOW TeHepauuil 3JIEKTPOMATHUTHBIX HM-
nynbcoB B I[lyspro-Puko (Hemamexko ot obcepBaTopuu
Apecu6o), B HIPAS na Ansicke Henasieko ot ropoja Oaiip-
02HKC U TeM Ooinee Ha ocHOoBHOM mosmroHne HAARP.
OTU npuU3padHble CUSHUS, TPOSBISIONINECS HEOCPEI-

174



Tecna 1 cBepxceKkpeTHble NpoeKTbl MeHTaroHa

CTBEHHO Yy BEpIIMH OOJAKOB U JIETSIIHE, KaK PAKEeTHI,
BBEPX Y3KMMHU KOHyCaMHU uepe3 cTpaTocdepy ¢ ¢daHTa-
CTHYECKON CKOPOCTHIO, MPEBBIIIAIONIEN COTHIO KUIOMET-
POB B CEKYHJy, BbI3BaJIM MOJIHBIN nepenosiox B [lenTaro-
HE, TYT ke 00bsiBUBIIEM cTeneHnb onacHocTd « DEFCON
3». O cepbe3HOCTH ONMACEHU aMEpPUKAHCKUX MUJIUTAPH-
CTOB TOBOPHT TOT ()aKkT, 4TO B MEPHOJ IMOCIE pacrana
CCCP 3T0T ypOoBEeHb OMAaCHOCTH OOBSBISUICS TOJIBKO TO-
cite Tepakta B Hero-Hopke 11 centsiops 2001 roza.

BricokockopocTHbIE (pOTOMETpHUUECKHE HU3MEPEHHS
MOKAa3bIBAIOT, YTO MPOAOIKUTEIHLHOCTH 3BOJIOIUU 3JIb-
¢$oB cBsi3aHA C MOJHHUEBBIMHU pa3psaMH B paclaaaro-
HIMXCS YacTAX TPO3 M 3aBUCUT OT HUHTEHCUBHOCTH yJapOB
MOJIOKHUTEIBHBIX MOJHHH 110 HANPaBICHHUIO IIEHTP — OC-
HOBaHHUE. DTO yKa3blBaeT HAa HaJU4YUEe HEYUYTCHHOTO Be-
JUKUM H300peTaTeseM BaXXHOTO (GakTopa — COOCTBEH-
HOW YacTOThl T'PO30BBIX pa3psA0B, Hajaralmliehcs Ha
9acToTy paboThl «3JIeKTPodUpHOTO TeHeparopay. OnrTu-
YyecKass MHTEHCUBHOCTD CPEIHEN TPYIIIbI U3 MYYKOB 3J1b-
(¢ oB, OllCHEHHAs 1O CPABHUTEIHHON CBOTHON TaOIHIEe
3BE3/IHBIX HMHTEHCUBHOCTEH, COMOCTAaBUMA C YMEPEHHO-
SIPKOM yTpeHHeW Ayroil Bocxoja (0 MOSIBICHUS Kpas
COJIHIIA).

MonHuu-npu3paxu 316Gl BO MHOTOM OIPAaBIBIBAIOT
CBOE Ha3BaHHE, MOCKOJIbKY POXKJIAIOTCS TOBOJIBHO PEIKO
U TOJBKO B 00JIACTH aKTHBHBIX CJIOEB I'po3bl. s Toro
4TOOBl UX BHJICTh, HEOOXOJAMMO OKa3aThCS B YCIOBHOU
30HE BU3YaJbHOTO JOCTYIAa — BBIIIE ITOPMA MEXKTy CBO-
00/1HO MapAMMMU 00JaKaMU U TEMHBIM 3BE3/THBIM (POHOM.
B OonpmuHCTBE CitydaeB 1Mo100HbBIE YCIOBHS CKJIa/IbIBa-
1oTcst HeyacTo. Camu 1o cebe 3b(bl He IpKHU, CKopee Ja-
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K€ TYCKJIBI U MOTYT ObITh 3aMEUEHbI TOJBKO MPHUBBIKILIN-
MU K TEMHOTE Tja3aMu. B cpeaHeM ux sipKoCTh CpaBHU-
BAETCS C YMEPEHHO-SIPKUMHU CEBEPHBIMU CUSTHUSMH.

HemocpeacTBeHHOE BOCHIPUATHE MPHU3PAYHBIX MOJI-
HUH — 37b(OB U JIKETOB — OMPEALNISIETCs XOPOIO U3-
BECTHBIMH 3aKOHOMEPHOCTSAMH UYE€JIOBEUECKOI'0 3PECHHUS.
UenoBeyeckuil Ii1a3 COAEPKUT B CETUATKE JBA BUJA pe-
[ENTOPOB — TaK HAa3bIBAEMbBIE «KOJIOOUKI» U «ITATIOYKH.
KonGouku oTBeuaroT 3a 1IBETHOE 3pEHHE, a UX MOPOro-
Basi YyBCTBUTEIBHOCTh NMPUOITH3UTEIBHO MEpPECceKaeTcs
C YPOBHEM BOCHPUSATUS MOJHUU-NIpU3pakoB. [lanmouku
HECKOJIbKO 0o0Jiee YyBCTBUTEIBHBI, HO OHH o0OecreynBa-
I0T 4epHO-0eoe BeuepHee U HOUHOE BUJICHUE Mpe-
METOB.

[ToaTOMYy IPUBBIKIINI K TEMHOTE TJIa3 HanboJiee To-
TOB 3a(pUKCUPOBATH bl U HKETHl B HOYHOM BapHuaH-
T€ BHJICHUS, KaK OECI[BETHbIE TEHH, IIPU 3TOM HAJO HE
CMOTpETh Ha OOBEKT HEMOCPEACTBEHHO, a HCIOIb30BaTh
O0okoBoe 3peHne. Takum oOpa3oM, OHH MOTYT OYKBaJb-
HO MOSBUTHCSA KaK BCHBIIIKH B yrojKax ria3 (BO3HHK-
HYTh, Kak mpu3spaku!). M3-3a ux mpuspadHoil moiy-
MpayHOW OCHOBBI 31b(bl OUEHB TPYIAHO PACCMOTPETH B
NPUCYTCTBUH SPKUX OJM3NEKANINX OTHEH, Hampumep, B
ropoje.

Crnenyer Takke YUYUTBIBaTh, YTO MOJCBETKA oOjaka
OT MPOU3BOAAIIEH I} AEATEITHPHOCTH MOJHUH BHYTPH
o0Jiaka 94acTO COCTaBJSAET BEIUYUHY OoJiee APKYIO, 4eM
cam 31b(. DTa BHyTpHOOIayHasi aKTUBHOCTh, HHULIUH-
pyromias MOJHHUH, MOKET JErKO OTBJI€Yb CIy4ailHOTO
HabII0JaTeNs OT TOTO, YTOOBI 3aMETUTh MUMOJICTHBIH U
TOHKHH TaHel] KPaCHBIX 3JIb()OB BHICOKO B HeOe BhbIIIE
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mTopma, Oymyromero Hike. OOBIYHO AIbPBI UMEIOT
IPOJOJKUTENBHOCTh B TEYCHUE TOJIBKO JIOJICH CEKYH/IbI.
DTO CIMIIKOM Mallo, I TOro 4TOOBI CPOKYCHUPOBATH
Ha HUX MPUCTATBHBINA B3I AJISl IOJTHOTO BU3YaJIbHOTO
koHTakTa. Camu mo cebe 21b(Bl BO3HUKAIOT CIydaii-
HbIM 00pa3oM, CONPOBOXKAasi NPUOIU3UTEIBHO TOJBKO
OJIMH TPOIIEHT yaapoB MoiHuM. [ToaTomMy camo mo cebe
BO3HHKHOBEHHUE MOJIHUHM HE MOXET CIIy)KUTh OCHOBAHU-
eM IS TOro, 4yTOoObl yKa3aTh MOsBJICHUE Ib(pa BHIIIE
IPO3BL.

Ecnu ydyecTh Bce BbINIENIEPEYHCICHHBIE OCOOCHHOCTH
MOSIBJICHUS M HAOJIIOIEHUSI MOJHUN-TIPU3PAKOB, TO CTa-
HOBHTCS SICHO, [TI0OYEMY OHH CTOJIb HEYJIOBHUMBI. OIHAKO B
psizie ciaydaeB OHM MOTYT OBITh 3aMEUEHBI 1 HEBOOPY KEH-
HBIM Y€JIOBEYECKHM TJ1a30M. J{J1st 3Toro Tpedyercs: 4eTKo
BUJICTH BCIO MEPCIIEKTUBY I'PO3bI, OCOOEHHO €CJIH MOJ-
HUEBbIE pa3psAbl HA0MI01al0TCA BOJIU3U TOPU3OHTA, MIPU
9TOM OOJIaYHBIA TOKPOB JOJKEH OBITh HE OCOOEHHO
MOIIHBIM. Jlydmie Bcero Habm0AaTh rPO30BOM IITOPM HA
paccrosinnu 200—300 kM B CTyMAIOMIKUXCS CyMEpKax.
[Tpu 3TOM rI1a3a JOJKHBI OBITH TOJTHOCTBIO aJalTHPOBA-
HBl K TEMHOTE, KaK B CIy4ae aCTpPOHOMHMYECKHX HaOJIo-
JICHUI.

Ecnu BBI MOXeTe yBuaeTs Mueunsiit [1yTe, TO 310 03-
HAYaeT, YTO Y)KE JIOCTATOYHO CTEMHEJO U 3PEHHE JJ0CTa-
TOYHO TPHUCIOCOOHMIOCh K (HUKCUPOBAHUIO MOJHUM-
npu3pakoB. Jlanee HE0OOXOIMMO OCTaHOBUTH MPUCTAIb-
HBIHM B3TJIS/1 HA MPOCTPAHCTBE BBINIE aKTUBHOU o0nacTu
IpO3bI, CTApasCh MPU ITOM HE OTBJICKATHCS HA MOJHUHU
BHYTPH HA’JIEKTPU30BAHHOI0 001aKa. DIb(bl U IKETHI,
KaK OYeHb KPATKUE BCIIBIIIKU, BOCIPUHUMAIOTCS TOJIBKO
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Ha CaMOM Kparo BU3YaJbHOW UyBCTBUTEIbHOCTH. OHHU
MPOUCXOAT CIUIIKOM OBICTPO, YTOOBI CIIEZ0BATH 32 HU-
MU TJ1a3aMU, HO UX CTPAHHBII BUJ, BEPTHKAIHHO IOJIO-
caTasi CTpYKTypa U 0arpoBblil TYCKJIbIM LIBET MOTYT OBITh
JIETKO 3aMe4eHbl OOKOBBIM 3PEHHUEM U OTJIOXKHUTHCSA Ha
ceTyarke riasza. Tak, TeprneHne HabIoaTeNns MOXKET ObITh
BO3HArPaKJACHO, €CIIM MPABUIBHO BBHIOpPATh BHUJ I'PO30BO-
ro MTOPMAa U TEOMETPUUYECKYIO MEPCIEKTUBY HaOII01e-
HUS MOJIHMEBBIX pa3psaaoB. MOXXHO CKa3aTh, 4TO €CTh
OoJplass BEpOSATHOCTh HAOMIOJAEHUS 31b(OB, CTpyi U
JPKETOB, HAMHOTO NPEBOCXO/AIIasi BEPOSTHOCTH HAOIIO-
JICHUSI METEOPUTOB WIIK KOMET.

VHTeHCHUBHBIE dKCIIEPUMEHTAIbHBIE U TEOpETHYE-
CKHME YCUJIUSl YYEHBIX MHOTUX CTpaH MO3BOJIMIIU MPOsC-
HUTh MHOTHE CTOPOHBI 3TUX HOBBIX SIBICHUU, HOpPMU-
PYIOLIMX 3HAYUTENbHYIO YaCTh 36MHOM 3JIEKTPUUECKOHU
OKpy’Xaromiei cpenbl. XOTsS ONTHYECKHE M300pakeHUs
YAMBUTENbHBIX MPU3PAYHBIX MOJIHUHN, BEPOATHEE BCETO,
€Ile OJITO OCTAHYTCSA OCHOBHOM 3KCHEPUMEHTAIbHOUN
dhopmoit obHapyxkeHHS d1b(POB U JHKETOB, IEHTP MpakK-
TUYECKUX HCCIIEOBAHUN YyXe TaBHO NMEPEeMECTHIICS K
MCTOJIb30BAHUIO BCEBOJHOBOM TMAarHOCTUKHU, KOTOpas
MO3BOJISET TOJIy4aTh OoJiee ompeaeieHHyo nHpopMma-
LU0 0 JeTalsX PU3NYecKuX MexaHu3MoB. Takue mero-
Jbl BKJIIOYAIOT AHAJIN3 ONTHYECKUX CIIEKTPOB MOJHUM-
NPU3PAKOB MO NPO(HUISIM BBICOT, IMUCCUOHHBIX paIno-
4acTOT (DJIEKTPOMArHUTHON SMHCCHUHW), BKIIOYAS CO-
IPOBOKIAOIIKNE TponochepHbIe yaapbl MOJTHUN, U3Me-
penust CBU-uznmydeHuss U CBA3aHHBIX ¢ HUM HOHOCHEp-
HBIX 3¢ (PEeKTOB HarpeBa BO3AYIIHON cCpenbl, a TaKxke
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HEIpEPBIBHLIE paJjapHbIe NPOCBEYUBAHUS IPU3PAYHBIX
CTPYKTYP.

Bonbmiue HaJACXKbl YUCHBIC BO3JIaratOT 1 Ha KOCMH-
YEeCKyI0 MPOTrpamMMy HCCIEIOBAHUS MOJTHUH-TIPU3PAKOB.
[Ipexxne Bcero 9To MpOJOKEHUE CTABIIUX Y)KE MPUBBIY-
HBIMU HAOJIFOJCHUN TIO M3YyYCHHIO 2JIb(OB U JHKETOB C
0opTa MUIOTUPYEMBIX KOCMUYECKUX aNnaparos.

Bce, 4TO M3BECTHO O HACTOSIIETO BPEMEHH O MOJI-
HUAX-IIpU3paKax, MO3BOJACT CTPOUTh MHOTIOYHCIICHHBIC
TUIOTETUYECKHE MOJIENH ISl 3Ib(GOB WU JHKETOB HIIN
JlayKe JIJISI COBMECTHBIX SIBJIEHMH, KaK COCTABHBIX 0COO€EH-
HOCTEW KaXXJAOW TPO30BOU CHCTEMBI YMEPEHHOTO pa3-
Mepa.

Tecina CUUTall, 4TO €ro nmpru3pavyHbi€ MOJHUHU HE TOJIb-
KO MOTYT MapKHpOBaTh MOTpPSCAIOIINE MacIITaObl ero
r100aIbHBIX NPOCKTOB, HO U CaMOCTOATCIbHO UI'PATh
OOJBIIYI0 POJIb B 00IIEH 36MHOW CHCTEME Iepepacipe-
neyneHusi atMmocepHoro snektpudectBa. OH OTBOAMI
3TUM «MHMOJIETHBIM CIIOJIOXaM 3JIEKTPUYECKOTo 3u-
pa» pOJIb «CYIIECTBEHHBIX JJIEMEHTOB TJI00aIbHOU dJIEK-
Tpudeckoi menu 3emimy. [Ipu 3TOM H300peTarens, dpes-
BbIYAHO yBJIeKasiCh OMO(PU3NKON «BO3AEHCTBUS TIEepe-
MEHHBIX BOJH ITyJbCHUPYIOIIETO 3JIEKTPUUYECTBA HA TEJIO
YCJIOBCKAa», BbICKA3bIBaJI OUYCHb MHTCPCCHLIC CYXACHUA
O BJIUSHHH 3THX CIOJIOXOB aTMOC(EpPHOTO IJIEKTpHUe-
CTBa KaK HEOTHEMJIEMBIX YacTed Tpo3, KOTOpBIE MPO-
M30LUTH 32 MpeAbIAyINne MUJIHAPABI JIET MOCJE BO3-
HUKHOBEHHSI aTMoc(epbl, Ha MPOLECcC BOSHUKHOBEHUS
JKU3HU Ha 3emJe. 37ech B cioBax Tecibl 3a3Bydaiu co-
BCPIICHHO HOBBIC HOTKH: OH CTaJI AOMYCKAaTb, YTO B IIpU-
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pOZie CyIIECTBYET HEKMH MEXaHU3M — KOHKYPEHT €ro
sapupHOMY pe3oHaropy!

Boucrtuny, Oyay4uu reHuanbHbIM NpoBHUALIEM, Tecna
JIOMyCKajl, YTO, MOCTPOUB CBOM YIUBHUTEIbHBIN PaKETO-
MJaH, CMOKET COBEPIIUTH IMyTEHIECTBHS Ha OyMKanime
mianeTsl Mapc u Benepy. Tam u3o0peratens npezmnosna-
rajg BCTPETUTH T€ e SABJICHUS aTMOC(EpPHOTo AIeKTpHUUe-
CTBa M J1a)ke 00AyMBIBAI BEPCHIO, YTO MPUHUMAEMOE UM
U3 KOCMOCa «HEOObIYHOE PAJAMOU3ITYUEHHE MOXKET re-
HEpUPOBATHCS WHOIUIAHETHBIMU MOJIHHEBBIMHU pa3ps-
JaMu».



naBa BocbMas

BOCMOMMHAHMSA O BYAYLIEM

MpbI MOKeM OCBETHTb He0O M IMIINTH OKeaH BO3MOKHO-
CTH OOpPYWIMBATH HA Hac yKacHble KaTacTpodbl! MbI cMoO-
KeM OpaTh /sl OPOIIEHHUS] HEOrPAaHHYEeHHbIEe KOJIHYECTBA
BoAbl! MBI cMO3KeM yJ00PATH HOYBY H MOJY4YaTh JHEPrHIO
ot Coanuna...

Y MeHsl ecThb He MeHee YeThIpeX NI0:KUH H300peTeHHH,
KOTOpbIe HOCSAT MOe HMsl B TeXHHYeCKO# JuTepaTtype. IT0
HACTOSINIAS] U MOCTOSIHHAS CJ1aBa, JaADOBAHHAS He eJHHHUIA-
MH, CIIOCOOHBIMH JaTh NPABHJIBHYIO OIIEHKY HJIH OIIHOUTh-
csl, HO BCeM MHPOM, KOTOPBIii peJKko omudaercs, U 3a J110-
6oe u3 3TUX H300peTeHuil s1 Obl naBaa Bce HobeneBckue
NpeMHHU HA NPOTS:KEHUH CAeAYIOIMHUX ThICAYH JeT...

9To yAMBHTeJbHasl Bellb. becnpoBoanas mepexaua npu-
XOJHUT K YeJioBeuecTBY OYKBaJIbHO KaK yparad, Kak TaiigyH
yie B HaluH AHU. Yepe3 HekoTOpoOe BpeMsi BO3SHHKHET He-
CKOJIBKO, CKaXKeM, IecTh 001bIHX Te1e(OHHBIX CTAHIUI B
MHPOBOJi CHCTeMe, KOTOpbIe CBSIZKYT BceX skHuTeJed 3eman
JAPYT € APYIOM IOCPEJCTBOM roJioca H H300paskeHH ...

51 Xouy HpeJIOKUTH JeBATH JeTaTeIbHbIX ANNAPaTOB, C
KPBUIBSIME U §€3 nponeJljiepoB, CIOCOOHBIX JeTaTh HA NATh
ThICSY WU oJiee MUJIb, Ae/1aTh HeTaTHBHbIe CHHMKH, NPOSIB-
JSTH NJEHKH M HAMAThIBATh MX HAa KaTYIIKH N0 Mepe nmoJy4e-
HHA... N300peTenne, KOTOPOMY fl MOCBATHJ ABAALATH JeT
THIATEJHLHOI0 H3YYeHHsl H KOTOpoe, sl Ha/leloch, OyaeT peayn-
30BaHO, peYb HIET 0 TeJIeBHACHHH, NPeA0CTABJAIONIEM BO3-
MOKHOCTb BHAeTh Ha PACCTOSIHUH, He HCI0JIb3ys IPOBOLI...

Huxona Tecna
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*_ Konen XIX u nawano XX Beka, Ha KOTOpbIE
npuIescs MUK TBopuecTBa Tecibl, MHOTHE HMCTOPUKHU
HAyKHU COINOCTABJISIOT C NIEPBBIMU IlIaraMy Ye€JI0BEUYECTBA
B COBEPILUEHHO HOBBI MUpP 3HAHUM, BO MHOTOM €Il He-
MOHSTHBIN, CIIOXKHBIM U 1aJIEKO HE BCEr/A IPY’KECTBEH-
uelid. [Ipu ero ocBoeHuu noj (haaramMu KBaHTOBOM (u3H-
KM U TEOPUU OTHOCHUTEIBHOCTH HENb3s ObUIO M30eXaTh
NOTEPh M OMHMOOK, HO yUYEHbIE MOCTENEHHO HAYUYUIIUCH
pacrno3HaBaTh HOBBIE ONACHOCTH M IPEOAOJIEBATH HX.
A omacHOCTeH 3TUX ObUIO HeMano. JTO W paguanus, oT
KOTOPOH TaK MOCTPAAAIH ABa MOKOJECHHUS HOOEIEBCKOTO
ceMmeilHoro kiaHa Kiopu, 1 KaHIIEpOr€HHOCTb BBICOKO-
SHEPreTUYECKOro M3JIy4YeHUs KBAHTOBBIX F€HEPATOPOB, U
MOTEPS CBSA3U CO CIIyTHUKaMH, CaMOJIETAMU U Ha3€MHbI-
MU CTAaHIMSMH, U JaXe KaracTpoduueckue aBapuu Ha
JUHUAX CBSI3M M 3JIEKTpoIepenad, NPOUCXOISILIHUE BO
BPEMS MOIIHBIX MarHUTHBIX Oypb.

Ha 5TOoM rpo3HOM MpeaBOEHHOM HCTOpUYECKOM (HO-
HE M BO3HHK MPOEKT TypOOPEaKTUBHOTO caMoJieTa C To-
PU30HTAIBHBIM B3JIETOM W MOCAaJKoH, KoTopbid Tecina
M000BHO HAa3bIBANl «KPOIIEYHOH JIETAIOMICH MEYKOn.
Tak 3a Tpuanats et 10 Gon bpayna Tecie ymanoch co3-
JaTh CBOM OPUTHUHAIBHBIA MPOCKT OECIUIOTHOTO TypOO-
BUHTOBOTO camoJiera. Emnie HekoTopoe BpeMs n3o0peTa-
TEJNb C yBJICUECHHEM pa3paldaThIBal MPOEKTHl HOBOTO JIBH-
ratens JUisl CBOEro KOCMHUYECKOTO KopabJiis, Ha KOTOPOM
OH BIIOJIHE CEphEe3HO cobupascs cietaTh Ha Mapc. Ectb
CEpbe3HbIE OCHOBAHMS CUUTATh, YTO UMEHHO B 3TOT Iie-
puon Tecne ynanock 0qHOMY M3 IIEPBBIX B MUPE CO3AATh
MPOEKT TYpOOPEaKTUBHOTO ABUTATENS JIJIsl EPBOM CTY-
IIEHU CBOEro pakeTolulaHa. B HEKOTOPBIX 3amUCAX HU30-
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Camonert-pakera «®AY-1»

3a MHoro sieT go pa6ot ¢oH BbpayHa Tecna co3fan CBOW OpMrMHa/bHBbIMN
MPOEKT 6eCnMIOTHOrO NleTaTesibHOro annapaTta C TYp6OBMHTOBLIM ABUraTe-
nem. ECTb MHOro CBMAETENbCTB, YTO M306peTaTe/lb BMJIOTHYIO NOAOWEN M K
CO34aHMI0 TYP6OPEAKTMBHOrO ABMraTesis, KOTOPbIM OH COBMpasCA ocHac-
TUTb NEPBYIO CTYMEHb CBOETO KOCMMYECKOro Kopab6as.

OperaTens colepKaTcs HAMEKH U Ha CXeMy JeHCTBHS OC-
HOBHOTO MaplIleBOIr0 JBUTraTells, B KOTOPOM poJib pabo-
Yero TOIJIMBA JOJUKHBI OBUIM HMIpaTh «3JIEKTPUUYECKU
YCKOpEHHBbIE aTOMHbIE yacTulpl». [loxoxe, uro Tecna Ha
LIECTBAECAT C JIMIIHUM JIET ONEPEANII KOHCTPYKTOPOB B
MOJIETUPOBAHUU KOCMUYECKOTO MOHHOTO JBUTATENA!
Bnpouewm, uccienoBarenu UCTOPUU PAKETOCTPOECHUS
CXOJIATCSL B TOM, YTO OONIMPHBIN «paKkeTHBIA apxuB» Tec-
JIbl, COZIep KAl TEepPBbIE PUCYHKH PEAKTUBHBIX ammapa-
TOB BEPTHKAJBHOIO B3JIETa U INPU3EMIICHUS, BMECTE C
YepTeKaMu Pa3HOTUIIHBIX MOTOPOB JUIsl PAKET U CXEMaMHU
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caMUX KOCMHYECKHX PaKETOIJIAHOB, OBLI MOJHOCTHIO
YHUYTOKEH IOKapoM B HbIO-HOPKCKOH naboparopuu
n3zobperarens eme B 1895 romy!

B my3ee Hukonsl Tecnsl B benrpane Hapsay ¢ coxpa-
HUBIIUMUCS PUCYHKAMHU TypOOBHHTOBBIX CaMOJIETOB Ha-
XOJATCS YEPTEKHU €lIe PAJa 3aralouHbIX YCTPOHUCTB. ITO
HEKHE «3JIEKTPOIUIaHBI», KOTOpPhIE MpaBUIbHEE OBLIO OB
Ha3BaTh «MOHOJETaAMMU», CKOJB3SALIME IO BOJHAM HOHO-
c(hepHOTO MEKTPUIECTBA, U «aDPOMOOMIIN) — PEAKTHB-
Hble THUOpUIBI aBTOMOOWIJIEH M CaMOJIETOB, OYEBUJIHO
CKOHCTPYUPOBAaHHbIE JUIsl IOJIETOB B MECTHOCTH, JTULIEH-
HOI1 topor u a’poapomoB. K Tomy ke B My3eiHbIX Oyma-
rax m3o0peraTens ecTh Ooiee Mmo3JHue HAOPOCKH MEXK-
MJaHETHBIX Kopabiyei. OgHako 3Ta mHPOpMaNUs eile
XKJIET PHTY3HACTOB MCCIEA0BAHMS TBOPYECKOr0 HACIEaUs
BEJINKOTO M300peTarers.

B Gosiee mpuzemiieHHbBIE MOMEHTHI CBOCH KU3HU Tec-
Ja pa3palaThiBall CTEPHKHEBOM MOJHHUEOTBOJ JIsl TOPHOM
MECTHOCTH M CHUCTEMbl KOHAMLIHMOHUPOBAHUS BO3AYyXa.
OH nucan mpeayioKeHHs MPOMBIIIIEHHUKAM, JT0Ka3bl-
Bas, YTO CyMeJ CIIPOEKTUPOBATh «BOUCTUHY (paHTACTH-
YeCKYIO M0 CBOEH MPOM3BOAUTEIBLHOCTU TYpPOHHY», KOTO-
pasi cMOXKeT paboTaTh Ha CTAIETUTCHHBIX U XUMHUYECKHUX
3aBOJIaX, UCIOJIb3Ysl Fa30BbIE OTXOIBI.

OnHaKo HU MOpa3uTeNbHbIE TYpOUHBI, HU CKAa304HbIE
AIEKTPUYECKHE a3pOIJIaHbl HE MOTJIM HAJ0JTr0 OTBJICYb
BHHUMaHHE U300peTaTens OT ero THTAHUYECKHUX IJ100anb-
HBIX poeKTOB. [loueTHOE MecTO cpeau MoAOOHBIX HC-
ciaenoBaHnil Tecysl 3aHUMAIOT €r0 IUIaHBl IPUBJIEYD HA
ciIy’)k0y 4eNnoBeKy MOJISIpHbIE CUSHUS, MEHEE M3BECTHa
€ro yAUBUTENIbHAS CXEMA «3JIEKTPUUYECKOTO IIHUTA 3EMIIU
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JUISL OTPaYKEHUSI KPYIHBIX HEOECHBIX T€N U MOCIEeAYIOLIe-
ro0 pacceyeHMsl acTepOUOB IJIOTHBIMU IMyYKaMHU JJIEK-
TPUYECKHUX KoJieOaHUM 2(PUPHOTO Pe30HATOPAY.

TyT Heap3s HE OTAATH JAOJKHOTO OPUTHHAIBHOCTH
MoJIX0/1a U300perarens K BOIPOcaM KOCMUYECKOW 0€30-
MAaCcHOCTH Hallel MiIaHeThl, Belb aTMocdepa 3emiin aei-
CTBUTEIIBHO CIIY>)KUT CBOCOOPa3HBIM BO3IYLIHBIM IIUTOM
JUISL OTPaKEHHUSI MHOTOYMCICHHBIX MeTeopuTOB. Takue
KOCMUYECKHE Teja Jake HeOOIbIIOTo pa3Mepa BCIEACT-
BHE€ OT'POMHON CKOPOCTH 00J1aatoT OOJbIION pa3pyLn-
TenbHOW cunoi. CTajakuBasCh ¢ ra30BbIMM YaCTULIAMH
aTMoc(epbl, OHU CHJIBHO Pa30rpeBaroTCs, U OOIBIIMHCT-
BO M3 HUX MCHApPSIOTCS, OCTaBIsAsA B HEOE XapaKTepHBIe
CIIE/Ibl «IAJAIOIIUX 3BE3».

[IpoBoaun nu Tecna 3KCIEPUMEHTHI 110 BO3AEHCTBUIO
CBOMX M3JIYYaIONINX MPHOOPOB HA METEOPHUTHI? 3/1eCh €CTh
TOJBKO KOCBEHHBIE JaHHbIE, YTO OJHAXKIbl OH yCaaui
CBOMX ITOMOIIIHUKOB COCTABJIATh I'Pa)UKM OCEHHUX 3BE3-
JIOTIAJI0B, @ 3aTe€M MPOBOJNI KaKHe-TO MOJIEBbIE UCIIbITA-
HUS CBOErO «ITy4YKOBOI'O T'€HEPAaTOpa» B HOBBIX DHEPreTU-
YECKUX PeKUMAX.

Heckonbko Oonblie HaM H3BECTHO O TJIOOAIBHBIX
IUTaHaX U300peTaTesns Mo reHepaluy U yTUIN3aluy 1o-
JNApHBIX cusHUi. Tecna cuurtan, 4YTo CTPOEHHUE 3€MHOM
atMoc(epsl HAaIIOMHUHAET JJICKTPUUYECCKHH BO3IYITHBIN
KOHJICHCATOp M, HAUMHAsl C BBICOT B HECKOJIBKO JIECATKOB
KHJIOMETPOB, HaJl IOBEPXHOCTHIO 3EMIIM PACIIOJIOKEH 3a-
PSKEHHBIN SpyCc BO3AYIIHON 000J0UYKH, KOTOPHI cero-
JHS MBI Ha3bIBaeM noHoc¢epoit. OHa mpocTupaercs 10
BBICOT B HECKOJIBKO COTEH KHUJIOMETPOB, IJIaBHO MEPEX0-
Il B MAHTHIO niaazmocghepel. Boznyninas cpena 31ech Cy-
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IIECTBEHHO MEHSET CBOM COCTaB, pacTeT OTHOCUTENIbHAs
KOHIIEHTpAIIHS JErKUX ra30B, U OHA CTAHOBUTCS B MUJI-
auapel pa3 0osee pa3pekeHHONW. Y TIOBEPXHOCTH 3eMITH
BO3JyX B OCHOBHOM COCTOMT M3 JBYXaTOMHBIX MOJIEKYJI
a30Ta, KUCJIOPOJA M YIJIEKHCIIOTO ra3a. A Ha OOJbIION
BBICOTE — B MOHOC(Eepe — MOJEKYJbl 3TUX T'a30B MOJ]
BO3JeiicTBUEM xecTKoro u3nydeHus ConHua pacnazaa-
IOTCSl Ha OTJIeJIbHbIE aTOMbI. Ha BhICOTaX B THICAYM KHIIO-
METPOB OCHOBHBIMH 3JIEMEHTaMU 9K30cghepbl (BHEIIHEH
aTMoc(epbl) CTAHOBATCS BOJIOPOJI U T'eJIUH.

W3o06perarens mpenamnosiarai, 4To cpeia dIeKTpude-
CKMX aTMOC(EpPHBIX CIIOEB BCE BpeMs HaXOJUTCS B Oyp-
HOM JIBH)KEHMH, [IEPEPACTAIOIIEM B HACTOSIIHUE yparaHsl,
BUAMMBIE HaM KakK CIOJIOXM NOJSAPHBIX cusHuil. Ilpu
stoM Tecna cuurtas, 4TO ¢ NOMOIUBIO CUCTEMBI M3 HE-
CKOJIbKUX «TJIO0QJIbHBIX 3(UPHBIX PE30HATOPOB» OH CMO-
KET «3aKPYTUTh IUIAHETapHOE JUHAMO», pa3orHas o0Ja-
KOOOpa3HbI€ MOJIAPHBIE CUSHUS 10 CKOPOCTH HECKOIBKO
THICSIY KUJIOMETPOB B 4ac. Takoe «aTMocdepHoe quHa-
MO» HallOMMHAEeT aCUHXPOHHBIN 3JeKTpoaBUrarenp Tec-
JIBI, BBEIBEPHYTHIM HAW3HAHKY C MMEPEMEHON MECTa CTaTo-
pa u poropa. Pazornas Takum o06pa3zom «pacmpeneneH-
HBIIl T€HEepaTop NEKTPUUECKUX TOKOB B BEPXHHUX CIOSX
aTMocdepsl», Tecna HaMmepeBaliCs «BKJIIOYUTH TPOCTHIM
MOBOPOTOM pPYOMJIbHHKA POBHOE TOJIyOOBaTOE CBEYE-
HUE, 0 IPKOCTHU MPEBOCXOJAIIEE B IECATKH pa3 MOJHYIO
Jlynay».

Hackonpko peaneH Obul 3TOT MPOEKT «IOJSIPHOTO
cBEeTa», K KoTropoMy Teciia BO3Bpalaics HECKOJIBKO pa3
Ha NpoTsKeHuU ku3Hu? Cepus HEJAaBHUX adPOKOCMH-
YECKHUX IKCIIEPUMEHTOB 10 CO3JaHUI0 XUMUYECKUM IIy-
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TEM TMOJSPHBIX CUSIHUN BO MHOTOM TOJTBEPIMIA JaBHUE
YMO3aKJIIOUeHHsI BEJIHMKOTo wu3o0perartens. Bupouew,
npobsieMa OCBEIIEHUsI BHICOKOIIUPOTHBIX TOPOJOB U MO-
CEJIKOB BO BpeMs JUIMHHBIX 3MMHHMX HOYEH paccMaTpuBa-
eTcs elle ¢ cepeArHbl npouuioro crojetus. Cpeau MHO-
I'MX OPUTMHAJIbHBIX IPOEKTOB MOKHO BCTPETUThH U TAKHE,
B KOTOPBIX Mpeiaraerca «Bo30y>KIaThb y4aCTKH HMOHO-
cdepbl KOHIEHTPUPOBAHHBIM U3TYYCHHEM MOIIHBIX Ma-
3epOB C IEJbI0 MOJYYEHUS AOTOJHUTEIbHOW OCBEIICH-
HOCTH HaJ] 00BEKTaMU XO3AMCTBEHHOH N1E€ATEIbHOCTHY.
JIro0onbITHOE MPEANOKEHUE U YTO-TO OYEHb HATIOMU-
Haouiee. ..

MHoOro Konui cioMaHO UCCIEJOBATENSIMU 3KCIEPHU-
MeHTOB Tecibl BOKpYT BOIpoca: yaanoch Jin u3odperare-
JI0 TIOJYYUTh CTAOWIIbHBIE CUSIHUS B BEPXHHX CIIOSIX aT-
Moc]epsl IIPH CEPUH «CBEPXIHEPTreTHUECKUX OIBITOB» B
Konopago-Crnpunrc? B o0meM-To, MHEHHS, MOXOXKE,
pasnenwirch mopoBHy. YacTs Ouorpados Tecnbl cunra-
10T, YTO BCE OIPaHUYMIIOCH YEPEJON UCUE3A0IIUX CIIpai-
TOB, HE CUMTAas Pa3JIMYHBIX U MHOI/IA JOBOJBHO JIt000-
NBITHBIX JIMHEWHBIX U WIAPOBBIX MOJHUH. pyrue nona-
rarT, 4TO COOOIICHHS] MECTHBIX TA3eT O «IIepenuBax He-
36MHOT'0 HEOECHOTO CBETa», COMYyTCTBOBABIIETO «IJEK-
TPOPE30HAHCHBIM ONBITAM» M300peTaTens, U CIeayeT Mo-
HUMAaTh KaK NEPBbI B MUPOBOW MUCTOPUM yCIEX MO CO3-
JAHUIO UCKYCCTBEHHOT'O CBEUEHHSI HOHOC(HEPHI.

I'ne 3aeck uctuna? OTBET HA 3TOT BOMPOC OCTABUM
YUTATENAM, TeM 0OJiee UTO C TEUEHUEM BPEMEHHU OTKpbI-
BaeTcsl Bce OOJbIIE MHTEPECHBIX (AKTOB TBOPYECTBA
nuzobperarers.

Ha ocHOBaHMU CBOEN MOAEAN «SABJIEHHUU B TOKOIPO-
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BOJISIIIINX CJIOSIX BepXHEW atmocdepbl» Tecia BBISICHUIL,
YTO CEBEPHbIE CHUSHHS OOBIYHO JBHIKYTCS C BOCTOKA Ha
3amajg co CKOPOCThIO HECKOJIBKO THICSY KHUIOMETPOB B
yac. M300perarens pa3aensa CUSHUS MO APKOCTH Ha 4e-
TeIpe BUAa. K mepBoMy OH OTHOCHI €Jie 3aMEeTHBIE CHUs-
HHUS, CXOJHBIE MO cBOEH sipkocTh ¢ ManeunsiM [lyTem, a k
YETBEPTOMY — IO SIPKOCTH CPAaBHUMBIE € MOJHOM JIyHOM.

Tecna cunTan, 4To cpela MONSPHBIX CUSHUM conep-
KHUT DIEKTPUUECKU 3apsIKEHHbIE YACTUIBI, KOTOPBIE OH
MHOT/Ia Ha3bIBaJ KOPIYCKYJIaMH 3JEKTPUYECTBA, CETO-
JHS MBI 3HaeM, YTO 3TO MOHBI M DJIEKTPOHBI. MIMEHHO
KOPITYCKYJIbI 3JIEKTpUYECTBa, IO MHEHHIO U300peTaTens,
U TPUJABAIU «3()HUPHBIM CHUSHUSAM» HX IMOPA3UTEIbHbBIE
CBETOBBIE cBOMcTBA. Tecma 000CHOBAHHO CUMTAJ, YTO €C-
JY B MPU3EMHOM CJIO€ CYXOH BO3/yX SIBISIETCS KayecT-
BEHHBIM H30JATOPOM, TO B HOHOC(EpE OH JOJIKEH OBITH
XOpOILIUM MPOBOJHUKOM. Y TUBUTEIHHO, HO BCE MOCIIE-
JYIOIME UCCIEA0BaHUs CTpaTochepsl MoKa3aiu BIIOJTHE
yJIOBJIETBOPUTEIBHOE COBMAACHNUE C (PYHKIIMOHATBHBIMH
napaMeTpaMu CTOJIETHEro MakeTa 3eMIIM-KOHJIeHCaTopa,
pa3paboTaHHOTO BEMKUM H300peraTeneM. Mccnemys cBoro
mozenb, Tecna nmpeacka3an MHOTHE YIUBHUTEIbHBIE 3] -
(GeKTHl U, B YaCTHOCTH, CHJIBHOE BIUSHHE COCTOSHUS
noHOC(ephl Ha HA3EeMHYIO PAaJUOCBs3b. 3/1€Ch OH MpPE.-
BOCXHUTHJI MHOTHE Ba)KHbIE 33J]a4uil COBPEMEHHOW pajuo-
¢u3uku, co3nas 0a3uc s U3YUEHHs] CBOMCTB U MPOIEC-
COB B BEPXHHX BO3JYIIHBIX CIOAX aTMocdeprl. DakTuye-
cku Tecna mpenBoCXUTUI O(GOPMUBIIYIOCS B OCIETHUE
roJIbl ¥ OBICTPO PA3BUBAIONIYIOCS HOBYIO 00JIaCTh HAyd-
HOTO 3HaHUA — adponomuxy. HecoMHEHHO, 4TO mepen
Hel o4eHb OoJbIioe Oyayiiee, U 3To Oyayriee HaBepHIKa
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BO MHOTOM CBSI3aHO C TBOPUYECKUM HACJIEIUEM BEJIHMKOIO
n300peTaTes.

TyT HamO BCIIOMHUTS U €I1e 00 OJJHOM MPOTYKTUBHON
runorese, kotopoir Tecnma o0oraTuia MHUPOBYIO HAyKy.
Peus nner o ero ujee, 4To CBeUEHHE BEpXHEH aTMOc(he-
pbl B Bbicokux mupotax CesepHoro u KOxxHoro nosymia-
puii 3eMiu BBI3BaHO SHEPTUUYHBIMHU 3apsKEHHBIMU Yac-
THUIIAMH, BTOPTAIOIIMMHUCS B 3€MHYI0O MarHutocdepy Ha
cBoem nytu oT ConHiua. B cBoelt Mojieny monsipHbIX CHSsi-
HUW n300perarenp y4ea MHOTO BaKHBIX (DAKTOPOB: HX
3aBHCHMOCTb OT BBICOTHI, T€OTpapuUECcKOro MOJI0KEHUS,
MarHuTHoro noJisg 3emiu u T.4. [Ipornossl Tecisl 10 cux
[Op MOpaXkaroT BOOOpakeHue, BeAb U B HACTOSIIEE Bpe-
MsI MBI €LI€ HE MOKEM HE TOJBKO ONKCATh KOJIMYECTBEH-
HO 3TO SIBJICHHE, HO JIaXe MpeJICKa3aTh 3apaHee MHOTHE
3aKOHOMEPHOCTH MPEACTOSLIEr0 MOJAPHOTO CHUSHUA.
[IpobGrema MONSAPHBIX CUSHUN OKA3bIBACTCS CIHUIIKOM
CIIOHOW M MHOTOIUIaHOBOU. Hampumep, 1o cux nop He-
sICHA CBS3b MOJAPHBIX CUSIHUM ¢ morogon. CeBepsiHe X0-
pOILIO 3HAIOT, YTO MOJIAPHBIE CUSHUS Yalle HaOII0Aar0T-
cs1 B MOpO3HbIe HOUH. OOBSICHEHUS ITOMY IIOKa HET.

A TBOpUECKOE Haclielue BEIUKOTo u300perareins
IPOJO0JIKAET MPUHOCUTD CIOPIPU3BI, U HE TOJIBKO UCTO-
pukam Hayku. Tak, HOBeilllMe JaHHBIE, TIOJYUYEHHBIE C
MOMOIIIBIO COBPEMEHHBIX CPEJICTB MCCIEAOBAHMS, IPU-
BOJAST HEKOTOPBIX YUEHBIX K IPEANOI0KEHUIO O TOM, YTO
HOJIIPHBIE CUSIHUS €CTh CIIEACTBUE B3aUMOJEHCTBHS YIIbT-
paduoneroBoro uznydenus CoyHIAa ¢ OUEHb Pa3pe’KeH-
HBIM BO3yXOM, KOTOPBIH Ha OOJNBIINX BBICOTaX HAXOIUT-
csi B aTOMapHOM cocTosiHuM. OHako 6ojee cra JIeT Ha-
3ax Tecna HavaJl CBOM IEPBBIE ONBITHI C MPOCTEHBKOIO
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MakeTa, B KOTOPOM BBI3bIBaJl MCKYCCTBEHHbBIEC CUSIHHUS,
00nyyas KoJ0bl C pa3peKeHHBIM ra30oM B NEPEMEHHOM
AIEKTPOMAarHUTHOM MOJ€ YIbTPa(UOIETOBBIMU JIy4aMU
u3 TpyOoku Kpykca! Yike Torna nHTyunus uzooperarens u
YYEHOI0 MOJICKa3blBajla €My, YTO B CHUSIOIIUX HE3EMHBIM
CBETOM KOJIOaX MPOUCXOIUT MOHU3AIUS BO3yXa — Ipe-
BpallleHUE HEUTPaAJIbHBIX aTOMOB B 3aps)KCHHBIE HOHBI.
Pasymeetcs, B TO BpeMsi HUKTO HE 3HaJ 3TUX TEPMHHOB,
HO NPAaBUIBHOCTH BBIBOJIOB M300peTaTessi He BBHI3HIBAET
0c000ro COMHEHHS:

«Jlyuncras s3HEpTHUSA, dIMaHAUUS KOTOPOU HIIET U3 MO-
X KOHCTpyKuuii Tpybok Kpykca, HeCOMHEHHO, HacChI-
IaeT JIEKTPUYECTBOM OaJJIOHBI C OTKaYaHHBIM BO31Y-
XOM U TE€M CaMbIM 3aCTaBJIsIeT OCTABIIMNCA a3 UCIyCKaTh
SPKHUI CBET, MUTAIOIIHNIA B TAKT HajaraeMbIM KOJIeOaHHU-
SIM 3JIEKTpUYECKOTO 3dupa...

To ke uMeeT MecTo OBITh U B CAMBIX BEPXHHUX CIIOSX
aTMocdepsl, I7ie He BbI3BIBAET COMHEHUS HaJu4yue 00-
JacTei, XOpOIIO MPOBOJALIUX AJIEKTPUUYECTBO, YTO S
CUMTAIO YK€ MPOYHO JOKA3aHHBIM.

UToOBI MOHATDH, MOYEMY CHSHUS HAOJIONAIOTCA Yallle
BCEro UMEHHO B MOJSPHBIX 00nacTax 3emnn, Tecna Ha-
CTOMYHMBO MBITAICA BBISCHUTDH, KaK JBUKYTCS 3apsKEH-
HbIE€ YaCTUIbl B MArHUTHOM I10JI€. XOJ] €r0 paccyKIeHUI
OB CIEQYIOMIMIA: eCIu 3apsKeHHas YacTULA IBHKETCS
BJI0JIb MArHUTHOTO I10JISI, TO 110JIE HUKAK HE BIIMSET Ha €€
JIBH)KEHUE, a B BHICOKMX HIMPOTaX 3€MJIM CHJIOBBIE JIH-
HUM MarHUTHOTO TOJIS MOYTH BEPTUKAIbHBI, Cl€A0Ba-
TEJBHO, 3TO JIOJKHO CO3/1aBaTh OJaronpusITHbIE YCIOBUS
U1 TIPOHUKHOBEHUS 4acTHUI] B aTMochepy 3emiu.

B cBoeit Monmenu MONSPHBIX CHUSHUW H300peTaTeinb
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Jorajiajicsi pacCMOTPETh U MPOTUBOIOIOKHBIN Cllydai,
KOTJa 3apsKEHHas 4acTHIA JBMXKETCS MOINEpPEK MarHUT-
Horo nois. Torna, mo cxeme Tecinbl, HAa Hee AEHCTBYET
cuia, KOTopas 3aKpy4dMBaeT 4acTUIy BOKPYI CHUIIOBOM
JIMHUU MarHuTHOTo noJist. B pe3ynbpTaTe npu OTCYyTCTBUU
CTOJIKHOBEHMH € IPYIMMHU YaCTULIAMU PacCMaTpHUBAEMBbIE
4acTHUIbl OyAyT IPOCTO BPAIaThCsl BOKPYT CHJIOBBIX JH-
Hui. CTOJIKHOBEHMSI MOTYT IPUBOJUTH K IEPECKOKY Yac-
THIl C OJIHUX KPYTOBBIX OpOUT Ha ApPyrue, HO CKOPOCTh
TaKOIr'0 JIBUKEHUS CYIIECTBEHHO MEHBIIE, YEM CKOPOCTb
HalpaBJIEHHOIO ABMKEHUS MOTOKA YAaCTUI] IPU OTCYTCT-
BUM MarHUTHOTIO MOJsA. B HU3KUX MIMPOTaxX CUIOBBIE JIU-
HUM NIOYTH NapajuieiabHbl moBepxHocTH 3emiuu. [loaTo-
My, JeJaeT 3aKJIIOYHUTEIbHBIA BBIBOJ HCCIEJOBATENb,
YTOOBI YaCTHIIBI, BHI3BIBAIOINE MOJISPHOE CHUSHUE, MOT-
T 3/1eCh MPOHUKHYTH B aTMOc(epy, OHH JTOJKHBI MPO-
pBaThCsl MONEPEK CUIIOBBIX JIMHUM 3€MJIH, a 3TO AJI1 HUX
MIPAKTUYECKH HEBO3MOKHO.

Bnocnencrsun Tecna paccMoTpen U elie OJNH BaX-
HBIM city4ail o0pa3oBaHUs MOJSPHBIX CUSHUM IS 1BU-
KEHHS YaCTHUI[ MJIEKTPUIECTBA (COBPEMEHHBIX HOHOB. —

0.®.) nox onpeeaeHHBIM YIJIOM K HAallpaBJICHHUIO Mar-
HUTHOTO NIOJIA. YUEHBIM pa3IokKUi TAKOE ABM)KCHHE Ha
JIBE€ COCTABJISIOLINE: ONEPEK MArHUTHOTO HOJISI U OJHO-
BPEMEHHO BJ0Jb Hero. Oba 3Tu ciaydas OKa3ajauch yxe
uccieqoBaHbl B €ro paHHux mojensax. Iloatomy Tecna
COBEPILIEHHO BEPHO MPEAIOJIO0XKUI, YTO TPAEKTOPHUS Yac-
TULBI B 3TOM cilydae OyAeT CIUpaibio, HAaKpy4HBarOIIeH-
Csl Ha CWJIOBYIO JMHMIO MarHuTHoro nosist. Hlar cnupanu
OH CYHMTaJ 3aBUCAILIUM OT BEJIUUYMHBI IPOJOJBHON CKO-
pOCTH, a payC — OT IMOMEPEIHON CKOpOocTH. Takum 00-
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pa3oM, B pacUIMPEHHON MOJENN U300peTaTens 3apsKeH-
Has yacTHlla, 1MOMNajas B MArHUTHOE 1oJie 3eMJIM, MOrja
JOCTUTHYTh €€ aTMOc(epsl TOIBKO B MOJSAPHBIX 00JIACTAX
HE3aBUCUMO OT TOT'O, IJIe OHAa OKa3ajlach BHaYale.

[To cytn, coBpemeHHbie pabOTHI CMOIJIM CYIIECTBEH-
HO JIOTIOJTHUTH MO/IEb Tecibl TOJIBKO JUIsl 4aCTHUI], KOTO-
pbl€ ABUXKYTCS B HEOJHOPOJHOM MAarHUTHOM IOJE, W3-
MeHsoneMcs B mpoctpanctse. [Ipu sTom ecnu gactuna
JBUKETCA M0 CIUPAIM BOKPYT CHJIOBOM JIMHUM MAarHUT-
HOTO TI0JI5, KOTOPOE YBEJIWYMBAETCS 110 Mepe MPOIBIKE-
HUS YaCTHUIBI BIiepea (TO €CTh CUJIOBbBIE IMHUU CTYIIAI0T-
cs1), TO C POCTOM HAIPSDIKEHHOCTH IOJISI YaCTUIA 3aMe/I-
JIS€T CBOE JIBUKEHUE BIOJb CUJIOBOM JMHUU U B KOHILIE
KOHITOB OTpa3uTCsA W OyaeT IBUTAaThCs B 0OpaTHOM Ha-
npaBieHuu. CUIIOBbIE TMHUM MAarHUTHOTO MOJs 3eMIIU
CXOASTCS OKOJIO €€ MOBEPXHOCTH B BBICOKHMX IIHPOTAX.
[HosTOMY 3apsiKeHHBIE YaCTHIIBI, BPAIlasiCh BOKPYT ATHX
JUHUN W TMOAXO0S K MECTaM HMX CTYIIEHHUH, OTPaKaroTCs
U JBIXYTCSA B JIpyroe mnojiymapue. Tam moBTopseTcs
aHAJIOTUYHOE OTPaKeHHE, W YAaCTHIBl OKa3bIBAIOTCS B
NEpPBOM MOJYIIAPUHU. DTO MOBTOPSIETCS 10 T€X MOp, MoKa
YacTHIIA HE MOTEePSeT SHEPTUIO MPU COYyAAPEHUU C HEeH-
TPaJILHBIMKM YacCTHIIAMH B TIOTHOW atrmocdepe BOIM3U
MMOBEPXHOCTU 3EMIIH.

CoBepIIeHHO CIPaBEUIMBBI U BBIBOJBI Tecibl O TOM,
YTO MOHM3ALMS 3apSKEHHBIMU YaCTULIAMH MPOUCXOIUT
HanOosee 23 (PEeKTUBHO B KOHIIE MYTH 3apsKEHHOM Jac-
THULIBI, KOT/Ia €e dHeprus yxe HeBenuka. C 3TUM U CBs3a-
HBI pe3Kas HIWKHSSA M pa3MbITas BEPXHsSA I'PAHUIIBI TO-
JISIPHBIX CUSHUM. YUEHBIM 3TOTO HE 3HAJN, HO YBEPEHHO
mpearnosiarail Hanuaue moo0Hon cBsa3u. CoriacHo 3Toi

192



Tecna 1 cBepxceKkpeTHble NpoeKTbl MeHTaroHa

MOJIEJIM, KOTJa HalpaBJIeHUE MEXIUIAHETHOT'O MarHuT-
HOT'O MOJISI CTAaHOBUTCS IPOTHUBOIIOJI0XHBIM HalpaBie-
HUIO T€OMarHUTHOTO TOJIs HAa JHEBHOW CTOPOHE, HAa4H-
HaeTcsl MpOLECC TaK Ha3bIBAEMOI'O IEPECOECIUHEHUS.
[Ipu cOaMKEeHUU MPOTUBOIMOJIOKHO HANPABICHHBIX CH-
JIOBBIX IMHUW MarHUTHOE ToJie oOpariaeTcs B HyJb, 00-
pa3ys U3 3aMKHYTON r€OMarHuTHOM JIMHUU U CBOOOIHON
JUHUU MEXIUIAHETHOTO IOJIs ABE OTKPBIThIE CUJIOBBIE
JUHHUH, KOTOPbIE OJHUM KOHIIOM HAa4YMHAIOTCS Ha 3emiie
B MOJISIPHOM IIAIKE, a APYTMM — YXOJAT B MEXKIUIAHET-
HOE€ MPOCTPAHCTBO.

OTOT UKINYECKHUI MPOIECC COBPEMEHHbBIE METEOPO-
JIOTH HAa3bIBAIOT MacHUMOC@hepHol cyboypell U CUNTAIOT,
YTO B 3TOM CJIy4ae MPOMCXOAUT 3HAUUTEIHHOE BO3MYIIE-
HUE BCeil BHEIIHeW MarHuTocdepsl 3emin. DakTudecku
UMEEeT MEeCTO OOPBIB YaCTH MAarHUTHOT'O XBOCTA, a €r0 OC-
TaTOK MOJKUMaeTcs K 3emsie. B 3T0T MOMEHT yacTh miias-
MBI BHEIIHEH MarHuToc(hepsl cOpachiBaeTCs MO CUIOBBIM
JUHUSM B aBPOPAIBHYIO 30HY HOHOC(hEpHI. 31ech dHEp-
TUYHBbIE MOHBI U 3JIEKTPOHBI CTAIKUBAIOTCS C HEUTpaJb-
HBIMU aTOMaMH U 3aCTaBJISIOT UX UCIMYCKATh (POTOHBI.

Ceronnst Mbl 3HaeM, 4To Tecia ObUT BIOJHE MpaB,
CUMTas HalpaBJIEHUE MEXIUIAHETHOTO MArHUTHOTO MOJIS
MOCTOSTHHO MEHSIOIIMMCS IOCTaTOYHO CIy4YailHBIM 00-
pazom. IMeHHO mO3TOMY OOBIYHEIE CyOOypH, CBSI3aHHBIC
¢ KOxHbIM moNIOCOM, CIy4aroTCs HECKOJIBKO pa3 3a Cy-
TKH, HE3aBUCHUMO OT TEKYILIEW COJIHEYHOW aKTUBHOCTH.
Bonee u3BecTHbIE HIMPOKOMY UHUTATEII0 MAarHUTHBIE OY-
pu peructpupyrorcs pexe. OHM HENOCPEACTBEHHO CBSI-
3aHBl CO BCIBIIIKAMU COJTHEYHONW aKTUBHOCTHU, a TOUHEE,
¢ nonajgaHueM 3eMJH B 30Hbl aHOMAaJIbHO MHTEHCHUBHOTO
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COJIHEYHOT'O BETpa U B MEXKIUIAHETHbIE MAarHUTHBIE 00JIa-
ka. [Ipu 3TOM BenMumMHA MOJIE B MArHUTHOM O0JIaKe y op-
OuTHI 3eMJIM BO3pAcTaeT B AECATKU pa3, a CKOPOCTh COJI-
HEYHOI'0 BETpa — IO THICSYU KHUIOMETPOB B CEKYHIY.
OddexT Takoro yBenuueHus No100eH CMEHe JIETKOTO Be-
Tepka Ha yparaH. Bo BpeMs cuibHO# noHOCEpHOU OypH
MOIIHEeHIIne MarHUTHbIe CyOOypH CIEIYIOT OJlHA 3a JIpY-
roii, a aBpopaJibHasi 30Ha paclIupseTcs BIUIOTh 10 yMe-
PEHHBIX LIUPOT.

Taxk, BO Bpemsl KpyIHelIe nonochepHoi Oypu ode-
PEIHOTO COJIHEUHOTO MaKCUMyMa, JJIMBIIEHCs Oojee cy-
TOK, TOJIAPHBIE CUSAHUS HaOI0nanuch naxke B Mockae.
[Ipu >TOM BHeEprus, BbIAEIUBIIAACS TOTa B MarHUTO-
cepe 3emiH, COCTaBMJIa SKBUBAJIIEHT SHEPTHHU B3pbIBA
CTa MEeraToHH TpoTwia. HecoMHeHHO, 4TO U300peTaTelnb
JOTaIbIBAJICS O CKPBITOW MOIIY MOHOC(EPHBIX yparaHoB
U BCSYECKM IBITAJICSA BO3JEHCTBOBATH HA HUX C MOMO-
LIbIO0 CBOETO0 METO/IA ANEKTPUUECKOI0 PE30HAHCA.

Hano cka3aTh, 4T0 HNMEHHO HOHOC(HEpHBIE UCCIIENO0-
BaHUs Tecibl MOATONKHYJIU B CBOE BpPEMs H3BECTHOTO
¢anracta @penepuka Bunbsima bpayna k co3manuio
OpPUTMHAJIBHOTr0 pacckasa «BonHoBuku». B Hem mosecT-
BYETCS O HOBOUM «IIOJIEBOI» (popMe KH3HU, TPOSIBISIO-
el ce0s B BUJEC DICKTPOMArHUTHBIX BOJIH pajuoua-
na3oHa. A pacckazan bpayHy 0 CTpaHHBIX OIBITaX «IOBE-
JUTENsT MOJIHUI» MoJjiofoi xypHanuct Kenner CBusu.
becenys ¢ bpaynom, CBu3u noBegan o0 OJHOW OYEHBb
3KCTpaBaraHTHoOU ujee Teciwl, mpeanonaraBiiero, 4YTo B
HACBIIEHHON JJIEKTPUYECTBOM CpPEE€ BEPXHHUX CIIOEB
3eMHON aTMOc(epsl BIIOJHE MOXKET CYIIECTBOBATh 0CO-
0ast «pasno’IEKTPUUECKAs KU3HDY.
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®uHan npou3BeAEHUs] MOCTPOEH B TParuKOMUYe-
CKOM KJII0Y€, XapaKTepHOM /i TBOpuecTBa (paHTacTa-
toMopucTa. OKka3blBaeTcs, 4TO KocMUYecKue BoaHOBUKH
(Tak 30BYT MPUIICITBIIEB U3 HOHOC(HEPHI) MUTAIOTCS HC-
KYCCTBEHHBIM M aTMOC(EPHBIM 3JIEKTPUUECTBOM. ITO
OBICTPO MPHUBOJIUT K MCUYC3HOBEHHIO OBITOBOH W MpO-
MBIIIJICHHOM 3J€KTPOIHEPIUH, MPOMAJAIOT MOJTHHUH... HY
a UCTOpPHUSA YeJI0BEYECTBAa BO3BpAIIaeTCs B BEK mapa!

Ho Tak 11 y>x JIerko MOTyT MPeo10JeTh KOCMUYECKUE
3JIEKTPOMArHUTHBIE KojeOaHus ToJy noHochepsl?

Tecna cuuTan 3T0 HEMPOCTHIM BOIMPOCOM, KU3ZHEHHO
BaXHBIM ISl JaJIbHEHIIEro pa3BUTHS paJUOBELIAHUSA.
OH nonyckai, 4To B MIPUIOBEPXHOCTHOM CJIO€ — TPOIIO-
cthepe — BO3IyX MpeACTaBIAET COOOM cCMech HEHTpab-
HBIX MOJIEKYJ Pa3IU4HbIX Ta30B (B OCHOBHOM a30Ta, KU-
ciopoja u yriaekucnoro raza). CiemnoBarelbHO, €Ciu Hac
OKpY’KaeT CyXoil BO3IYyX, TO €ro MOKHO CUHUTATh XOPO-
[IUM U30JIATOPOM.

WNuage obctout nemno B riryOuHax noHOC(HEpHI, JyMal
nzobperarens. Tam Bo3dylHas cpeaa BIOJHE CIOCOOHA
MIPOBOJUTH 3JEKTPUUECKUNA TOK, TOCKOJIBKY BMECTO HEW-
TpaJbHBIX MOJIEKYJ U aTOMOB OHa COJAEPXKHUT «IJIEKTPO-
KOPIYCKYJIBD (3JIEKTPOHBI U HOHBI). BcroMHuM, 4to 1o-
HATHE MOHOB KaK MOJIOKUTEIbHO MM OTPUIATENBHO 3a-
PSKEHHBIX YacTHUIl BO3HHUKIO TOPA3l0 IO3XKE IMEPBBIX
Mojesel «armochepHoro anekTpudectBay Tecibl. Tem
HE MEHee BEJIMKUH M300peTaresh MPaBHIBLHO YXBaTHII
CYTb JIeJa, CUUTast, YTO KOPITyCKYJIbI JIEKTPUUECTBA JOIK-
HBI BO3HUKATD MO/ BO3ACHCTBUEM KaKUX-TMOO BHEIIHUX
(hakTOpOB U3 MEPBUUYHBIX HEUTPAIBbHBIX aTOMOB U MO-
JEKyIL.
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Tecna monaran u CYUTaI 3TO OYEHb BAXKHBIM 00CTOSI-
TEJIbCTBOM, UYTO MOJEKYJIbl BO3yXa Ha BCEM MPOTSIKEHUU
cTpaTocdepsl HAXOAATCS B MOCTOSHHO CIIOKHOM JIBHIKE-
HuH. [IOTOKOM 3TOr0 HEmpeKpalaIerocs IBUKEHUS
JOJKHBI OBITH 3aXBAa4YCHBI M JIEKTPHUYECKHUE KOPIYCKY-
JIbl, T.€. HOHBI C DJIEKTpOHAMU. ENMHCTBEHHO, 710 Yero He
Jomien u300peTaTesb B CBOUX PACCYXKIECHUAX, — 3TO J10
aHanu3a 0anaHca MPOTUBOIOIOKHBIX MPOIECCOB HOHHU-
3alMM ¥ HEUTpan3aly, — PeKOMOMHAIINH, — WAYIIUX
C pa3JIMYHON CKOPOCTBHIO HA Pa3HbIX BHICOTAX.

Bor kak onucsIBaeT 3TO BUAHBIM COBETCKHHN paIHoO-
¢uzux ©.U. YectHOB:

«IIpencraBbTe cebe TOMMY, B KOTOPOH KaXKIBIHA YeJI0-
BEK TOPONUTCS B HY’)KHOM eMy HamnpasieHuu. Jlroau Oy-
JyT CTAJIKHUBATHCA APYT C APYTOM ITOYTH HA Ka)JIOM Iary.
Ho Bot Tonmna mopexaena, crajio cBoboaHEE; TENEPh yiKE
CTOJIKHOBEHHE — penkuil ciydaid. [[pumMmepHO TO K€ MBI
Oynem HaOMI01aTh U B MUPE MOJIEKYJI.

Bot MBI criyckaeMcst HUKE U TonajgaeM B 0ojiee mioT-
Hble cJI0M. YacTuibl BO3ayXa 3/1€Ch Iy, 3HAYUT, CTOJIK-
HOBEHUS MPOUCXOAT Yalle, 1 peKOMOMHAIUS UIET Obl-
ctpee. IlonHumaemcs Bbllle, B Pa3peKEHHBIE CIOU:
CTOJIKHOBEHHUSI YaCTHI] CTAHOBSTCS peXke, a BOCCOeIHE-
HUE NOHOB M AJIEKTPOHOB B HEUTPAJIbHBIE MOJEKYJIbI UIET
OYEHb MEJJIEHHO.

UTo x€ MpOoUu30UIEeT, €Clu IeNCTBUE HOHU3UPYIOIIIEe-
ro M3JIy4eHUs B BepxHeil atMocdepe mpekpatutcsa? Ode-
BHUJIHO, DJICKTPOHBI CHOBA «BEPHYTCS Ha CBOM MECTay,
MOHU3MPOBAHHBIE YACTUILIBl B KOHIIE KOHILIOB CTaHyT HEM-
TpajJbHBIMH, a CBOOOJHBIC 3apsiabl MOCTEINEHHO HCUE3-
HYT, U BO3JyX HOTEPSET 3JIEKTPUUECKYIO IPOBOJAUMOCTD.
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Ecnu sxe monmsupytoniee u3nydeHue Oyner JeiHCTBOBATh
MOCTOSIHHO UM C HEM3MEHHOW CHUJIOH, TO MOSIBIEHHE HO-
BBIX CBOOOIHBIX AJIEKTPOHOB YPABHOBECHUT UX YOBLIb —
HACBIIIEHHOCTh BO3[yXa CBOOOJHBIMH 3apslaMH Me-
HATHCS HE OymeT».

VMeHHO Tak BO3HHUKAIOT 3aMedaTelbHBIE 110 CBOEHU
KpacoTe noJisipHble cusinus (auroras borealis — mo-natsbl-
HU), JJaBIIME CBOE€ Ha3BaHUE 3TOMY yIUBUTEIHHOMY IPH-
poaHomy eHomeHny. KoHeuHO, TOBEpXHOCTh 3€MJIH HE
camoe Jydllee MeCTO JUIsl HaONIoAeHUS 3a MOJSAPHBIMU
CUSITHUSIMU: BO-TIEPBBIX, MOYTH BCErJla UX Haa0 HAOIO-
JlaTh HOYBIO, KOTJa HE MEUIAeT COJIHIE, BO-BTOPHIX, Ha-
OsrofeHusaAM MoOryT nomemarsb obnaka. [Tostomy Tecna
npearnoiaran MpUCIOCOOUTh sl HAOMIOJEHUH MOHO-
c(hepHBIX BCHBIINIEK CBOM aBTOMATHYECKHE CAMOJIETHI,
OCHaIIeHHbIE QoTorpaduyecKoll anmaparypoi U muTae-
MbI€ BOJIHAMU «PE30HAHCHOM AJIEKTPOIHEPTHI.

Bonpoc 00 ananoruu mMexay noiasipHbIMU CUSHHUSMHU
¥ Ta30BBIM Pa3psloM BCETr/la BOJHOBAN H300peTarens,
TeM 0oJiee YTO ¢ MHOTOYUCIICHHBIMU MPOSBICHUSIMHU €T0
CIIEICTBAI OH BCTpeHaJiCs Ha KaKJAOM IIary B CBOEH Ja-
OopaTopuH, HACHIIIEHHOW BOJHAMU 3JIeKTpUYecTBa. Tec-
Ja JOTabIBaJICs, YTO HEKOTOPHIE €ro UCCIIE0BaHUs M0~
CKa3bIBAIOT, YTO TaKasi aHAJIOTUSI HE OIPAaHUYMBAETCS TOJIb-
KO 3JIEMEHTapHBIMU aKTaMHM T€HEpPALUU KOPIYCKYJsp-
HOTO 3JIEKTpUYECTBa (MOHU3ALUHN M BO3OYXKIACHUS aTO-
MOB) 3HEPTrUYHBIMM YaCTHUL[AMHU, KOTOPbIE MPOUCXOIAT U
B ra30BOM pa3psifie, U B MOJIAPHBIX CUSHUAX.

B mozamponnioMm Beke HOpBEXCKUH Qu3nK bupke-
JaH] MMOCTAaBWJI UHTEpPECHBI onbIT. OH U3TOTOBUI Ma-
JIEHBKYIO MOJIENIb Halel 3eMin — Iap, KOTOPbIA MOXK-
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HO OBUIO HaMarHM4uBaTh. Kpome Toro, map ObLT MOKPHIT
Kpackoil, KOTopasi OT yJapOB 3apsyKEHHBIX YAaCTHUI] HaYU-
HaJla CBETUTHCS.

Tecna MOBTOpHUI 3KCIIEPUMEHT bUpKemaHaa Ha HO-
BOM Kaye€CTBEHHOM YPOBHE. YUEHbId NOMECTHJ LIap B
COCYJl C pa3peKEHHBIM BO3AYXOM U «OOCTPEIsI» €ro u3
MOHHOW MyLKH NOTOKOM 3apsoKeHHbIX yacTul. Iloka
nrap He ObUT HAMArHWYCH, JICTSIIHUE YaCcTUIIBI OoMOapIu-
pOBaJM BCIO MOBEPXHOCTH MOJIYIIApUs, OOPALIEHHOTO K
HOHHOM MyIIKE, © OHO PaBHOMEPHO cBeTUI0Ch. Ho KO-
rja map HaMarHUTHJIM, CBEYCHHUE MOSABUIOCH TOJBKO Y
€ro MarHUTHBIX MOJIFOCOB.

OTOT HaIJISIAHBIN OMBIT €I1€ Pa3 MOATBEPINIT YETKYIO
CBSA3b MEXIY MOJSPHBIMHU CUSIHUSIMU U O0JIy4eHHEM TO-
TOKOM 3JIeKTpHuecKux yactul. Iloka3an oH u TO, 4TO B
ATOM SIBJICHUHU KaK-TO Y4aCTBYIOT CHJIBI 3€MHOT'O MarHe-
tu3Ma. Ho kakue e 3JeKTpHUECKH 3apsKeHHbIE YacTH-
Ikl MOTYT BBI3BIBaTh B BBICOKHX CIIOSIX aTMOC(ephl mo-
JSpHBIE CUSHUA, OTKyJa OHU OepyTcs?

Tecne O6bII0 U3BECTHO U3 aCTPOHOMUYECKOU JTUTEpa-
TYpBI, YTO MOJISIPHBIE CUSHUS OCOOEHHO YacThl M CHIIbHBI
B Te rojbl, korga Ha ComHile HaOII0gaeTCsa HanOoIbIIee
yyucio nared. KonndyecTBo ux U pa3Mepsl B pa3Hble TOJIb
pasnuunbl. [IpuMepHO depe3 Kaxkble OJJUHHAALATH JIET
YHCJIO MATEH ObIBAeT HAMOONBIIUM. 3aTeM OHHU IOCTe-
MEHHO MPONaAaloT, U B rojbl MUHUMyMa Ha CoJlHIIe Me-
csAllaMM MX MOYTH He HabmogaroT. OH Takke 3Hal, 4TO
y4€HbIe YCTAaHOBWIH MPSAMYIO CBSI3b 3€MHBIX CIIOJIOXOB C
mataaMu Ha Coanie. OTMEYEeHO, YTO KOrjaa OOJBIIOE
OATHO MPOXOJMUT LIEHTpadbHbI Mepuauadn CosHIa, Ha
3emJie yepe3 CYyTKU-ABOE MOYTH BCErAa HAUMHAIOT UIPATh
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CHOJIOXM W pa3paxaercss mMarHuTHas Oyps. OHa pesko
yXyIIIaeT paguocBA3b Ha KOPOTKUX BOJIHAX, BHOCHUT CY-
MATHIy B pabory Tenerpada u tenedona. [loxazanus
KOMITIaca CTAHOBATCS HETOYHBIMU.

Bce 310 mo3Bonmiio n306peTaTento JOMOIHUTh U pas3-
BHUTBH CBOIO MOJIENTb aTMOC(EPHOTO IEKTPHUECTBa Ha (he-
HOMEHOJIOTHYeCKOM ypoBHe. Ha ocHOBe paccyxaeHuil u
UHTEPIPETALNU CBOUX ONBITOB Tecia BbIBEN, YTO KOI/a
KOPITYCKYJIbI COJTHEYHOT'O BeTpa (MPOTOHBI U 3JIEKTPOHBI)
JIOCTUTAIOT BEPXHUX, Pa3peKEHHBIX CIOEB aTMOCHepHl
3emiid, OHHU, KaK U B TJaOOPAaTOPHOI ra3opa3psaHoi TpyO-
K€, CTAIKUBAIOTCA C YaCTULIAMU (aTOMaMH U MOJIEKYJIa-
MH) Bo3ayXa (TJIaBHBIM 00pa3oM a30Ta U KUCJIOpPOJa) U
3aCTaBJIAIOT UX CBETUThCA. Tak, 1o Mojaenu Tecnsl, u BO3-
HUKAIOT MOJISIPHBIE CUSHHUS B €CTECTBEHHBIX YCIOBHSX.
N3006perarens cunTai, 4To BCE 3TO MPOUCXOAUT TJIe-TO
Ha BBICOTE THICAYU KUJIOMETPOB HaJl MOBEPXHOCTHIO 3eM-
au. B cBoux BBIBOJAX OH ONMpAJICS HAa pe3yjiabTaThl MO-
JeTbHBIX HKCIIEPUMEHTOB, B KOTOPBIX HAllla [UIaHEeTa Mpe/l-
CTaBajla B BUJIE OTPOMHOI'0 MPUPOJIHOTO MarHUTa cO CBO-
UM TI0JIEM, HaCTOJbKO MOIIHBIM, YTO OHO CITIOCOOHO OT-
KJIOHSTh MOTOKH YacTHl, JeTamux oT CojHLa, K CBOUM
MarHUTHBIM TOJIFOCAM.

Pa3BuBas cBOI0O TEOPUIO COJHEYHO-3EMHBIX CBS3EH,
Tecna moHsn, 4To Kpome ayuncTod sHeprum ComHile
JOJKHO BBIOPACHIBATh B MPOCTPAHCTBO OIPOMHOE KOJIH-
YECTBO MAaTEPHUANIbHBIX YAaCTHUL, TAK HA3bIBAEMBIX KO-
NycKyJ (HE MyTaTh ¢ KOPIYCKYJaMH 3JIEKTPUUYECTBA —
sNeKTpoHamu!). DTH «YHHTApHbBIE KPOIIKHU Tejia HAIIero
BEJIMKOJICTTHOTO CBETHJIA» Ha CAMOM JIeJIe MPEACTABISIOT
co0oil cMech 3JIEKTPOHOB, MPOTOHOB U MOHU3UPOBAH-
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HBIX aTOMOB Pa3JIMYHBIX 3JIEMEHTOB, BXOJSIIUX B COCTaB
packayieHHOU coiHewHou atMocdepsr. [Iponeras orpom-
HOE pAacCTOSIHHE, OHU JOCTHTalOT 3eMJIM U JOBOJBHO
riyOOKO TIPOHUKAIOT B BEPXHHUE CJIOM aTMOCc(hepsl (MOHO-
chepy). Ilo Tecne, UMEHHO ATOT «0OCTpe» 3eMITH MEb-
YaluMu yacTHIaMH, JeTamumu ¢ ColHIa, «SIBJISI CO-
001 BaXHBIH JOMOJHUTEIBHBIA KaHal 3JICKTPU3AUU
BBICOTHOM BO3IYIIHON CMECH», MOMPOCTY TOBOPS — €IIE
OJIMH UCTOYHUK MOHU3ALIHH.

C TOukM 3peHUs COBPEMEHHOW HAayKH ITH YaCTHIIBI
JETSAT ¢ OYE€Hb OOJILIION CKOPOCTHIO, 00J1a/1ast B CUILY CBO-
el CpaBHUTEJIHBHO OOJBIION MAcChl 3HAUUTEIBHON dHEP-
rueil. BecTpeuas Ha cBOEM ITyTH aTOMBI, MOJIEKYJIBI U UO-
HBl BepxHel crparochepsl, KOpmycKyiabl 3¢ (PeKTUBHO
U3MEHSIOT UX 3apsIHOE COCTOSIHUE, aKTUBHO y4acTBYs B
aKTax MOHM3allMu M pekoMmOuHanuu. CUIOBBIE TUHUHU
MarHUTHOTO TOJI 3eMJId MEHSIOTCS HE TOJIbKO B paju-
aJIbHOM HaIlpaBJICHUH, HO OHU K TOMY )K€ U U30THYTHI,
ATO TAK)Ke BIIMSET Ha ABMIKEHHE 3apsSIKEHHBIX YaCTHIL.
B pesynbTare 31eKTpOHBI U IPOTOHBI HAYMHAIOT JApeiido-
BaTh B MPOTUBOIOJOXHBIX HANmpaBlIeHUSAX (Ha BOCTOK
WJIH 3amaj). DIeKTPOHBI U MPOTOHBI, MOMABIIHE U3 COJI-
HEYHOT'0 BETpa B MarHUTHOE 1oJjie 3eMJIH, CTEKaloT B 00-
JacTh MOJIIOCOB, TJI€ JOCTUTAIOT IUIOTHBIX CJIOEB aTMO-
cepnl, TPOU3BOAS MOHU3AIUIO U BO30YK/EHUE aTOMOB
U MOJIeKysl ra3oB. Bo3OykJeHHBIE aTOMBI HCITyCKalOT
JHEpruto B Buje cBeta. Heuto mompoOHOe HabmomaeTcs B
ra3oBOM pas3psijie IpH NPOIMyCKaHUM Yepe3 ra3 dJIeKTpHu-
YEeCKOro TOKA.

N eme ogHO M1000MBITHOE OTKPBITHE YIaJIOCh Clie-
nate Tecie B CHITy HECKOJIBKO HEOOBIYHBIX 00CTOSTENbCTB.
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Kpyr npy3eit nzobperarens ObUT TOBOJBHO Y30K, U Tyla
BXOAWI XYPHAJIUCT U U3AaTelb XypHana «3Jnoxa» Po-
oept JI>xoHcoH. Ero HayuHble mOo3HaHHS OBUTH ITOBEPX-
HOCTHBI, HO 3aTO OH YPE3BbIYAMHO yBJIEKAJICS CIUPUTHU3-
MOM U aCTPOJIOTHEN, NEPENUCHIBAJICSA C CAMUM APTYypOM
Konan Moiinem. ITapanopManbHble IBJI€HUS BCErJa UH-
TepecoBasii Tecity TOJBKO C TOUKU 3pEHUS OpraHU3aluu
HOBBIX TPIOKOB M (DOKYCOB, KOTOPHIMH OH OYEHB JIFOOMII
MopakaTh MOCETUTENEH CBOECH 1abopaTopuu. A BOT acT-
poJiorusi, BepHee, Ta €€ 4acTb, TAe «IPOrHO3UpPYyeTCs» Oy-
Jyliee 1Mo M3MEHEHHUI0 KOJUYecTBAa M KOHQUTyparuu
COJIHEYHBIX ISTEH, BCKOPE BECbMa 3aMHTEpecOoBaia U30-
Operarens.

B Hauane cBoux cucteMaTHUeCKUX HcclieqoBaHuil Tec-
J1a «IEePEeOTKPBLI» M3BECTHYIO aCTPOHOMAaM 3aKOHOMED-
HOCTb, YTO KOJIMYECTBO MATEH, MOSBIAIONINXCSA HA Ha-
LIEM CBETHJIE, YBEIMYMBAECTCS M YMEHBIIAETCS C IEPUO-
JuaHOCTRIO B 11 set. UyTh mo3ke OH ¢ OOMBINONH J0canoi
Y3HaJ, 4TO €II€ 3a MOJBEKa A0 HEr0 HEMEIKUU yUEeHBIN
Pynonsd Bonbd, cobpaB mpakTudyecku Bce U3BECTHbBIE
YIOMUHAHHS O COJIHEYHBIX MATHAX, OOHAPYKUI TOT Ke
camblil OMHHAAUATIIETHUN UK. C Tex mop KoJu4decT-
BO IISIT€H, TOCYUTAHHOE 10 0c000H GopMyie, — YUCIIO
Bonbda, — ciy’)XuT OCHOBHOM XapaKTEPUCTUKON COJI-
HEUYHOW aKTUBHOCTH. B ronel cnokoitHoro ConHua — B
COJIHEYHBII MUHUMYM — MATEH MPAaKTUYECKU HET, a BO
BpEMSI MaKCUMyMa COJIHEYHON aKTUBHOCTHU YUCJIO MATEH
MOKET JOCTUTaTh HECKOIBKUX JIECATKOB.

3arem u3zo0peTaTe b 3aHAICS BCEH YETHIPEXCOTIIET-
HEW MCTOpUEH COJHEUHBIX HAOIIOJACHUU WU TYT K€ OT-
KPBLI €lIe OJHY CTPaHHYIO 3aKOHOMEPHOCTh — WHTEPBa-
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JIbI MEXKIY CAMbIMU MOIIHBIMU MMMKAMH COJIHEYHBIX MaK-
CUMYMOB MEJIJIEHHO, HO HEYKJIOHHO YMEHbIIAINUCH! DTOT
CEHCALlMOHHBIN BBIBOJ BOT YXK€ L[E€J0€ CTOJETUE HE AAET
CIIOKOWHO cMaTh MHOTUM acTPOHOMAaM, HE TOBOpS yKe
00 acTpoJsorax, 3acioHssl BTOPOE HE MEHEe «CTaTUCTHYe-
CKO€ OTKpBITHE» BEJIHMKOro u3zobperatens. Peub uger o
TOM, 4To Tecie yaanock CONOCTAaBUTh MAacCy JaHHBIX O
reOMarHuTHOM oOcTaHoBKe M akTuBHOCTU CoJiHIA 3a
HNpeAbIAYIINE ABECTH JIET, U B PE3YJIHTATE OH MPHILIET K
BEChbMa MHTEPECHOMY BBIBOJly: Ha JJAHHOM d3Tale COJHEY-
HOTO IIMKJIA KOJIMYECTBO MAarHUTHBIX Oyph CBS3aHO C TEM,
HACKOJIbKO aKTUBHBIM Oyzer Hame ComnHile yepe3 6—3 Jer.
Koppenanusa mexay 3TUMHU IMOKa3aTeasMH JIOCTUIAeT
94%, 4TO MO3BOJINIIO U300pETATENIO HA 3aBUCTh Mpodec-
CHOHAJBHBIM aCTPOHOMAaM COCTABUTH C BBICOKOW CTeme-
HBIO TOYHOCTH HECKOJIBKO MPOTHO30B noBeneHus ComHIa.



Fnaea pgesATtas

3X0 KOCMHUYECKUX BYPb

CHabHBIe BCOBIIIKH CBETAa CKPBHIBAJIH KAPTHHBI pealib-
HBIX 00bEKTOB M COOBITHIi, MONPOCTY 3aMeHsIsl CO00¥ Mou
MBICJIH. DTH KaPTHHBI NIPeIMETOB M CIleH HMeJH CBOHCTBO
peajibHOI 1eliCTBUTEJbHOCTH, HO BCErJa 0CO3HABAJUCH KAK
BHJEHHS...

J{a0b1 n30aBUTHCS OT MYK, 5l IePEKJIIOYAJICH HA BUJICHUSA
M3 HOPMAJbHOM KM3HH...

51 o6Hapy:kua Mbiciab. U BcKOpe Bbl CMOJKeTe JHYHO YH-
TaTh cBOU cTUXH ['oMepy, a s1 6yny 06cy:KaaTh CBOU OTKPbI-
THSI ¢ CAMHM ApXHMeI0M.

Hukona Techa

*‘ IMocnenuue rozael xu3Hu Tecnbl OblIM 3a10IHE-
Hbl JINXOPAaJAOYHBIMU MCKaHUIMHM, O KOTOPBIX 3Halu
TOJIbKO HECKOJIBKO CaMbIX OJM3KUX 3HAKOMBIX BEJIHMKOTO
uzoOperarens. [logBoas uToru Bceil cBoel TBOPUECKOM
JESTEIBHOCTH B 3TOM MHpPE, «IUIBIBYILIEM IO BOJIHAM Oe3-
OpexHOro 3UpPHOTO OKeaHay, Tecyia OTYasHHO MbITAJIC
CBECTU B €JUMHOE 1I€JI0€ BCE PE3yJIbTaThl THUTAHUYECKOU
HSKCINEPUMEHTAIBHON paboThl, MPOBEACHHONW Ha TpaHU
JIByX BeKOB. M rimaBHbIN UTOT — «MOM ['paajib HHBEHTO-
pa-kpeatopa (uM3o00peTaTens-co3uaaTeNs )y, Kak Jo0uI
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OH TOBOPUTH B KPYI'y HECKOJBKHUX APY3€H, «JIEHCTBYIO-
mast Mmojenp Benukoro Kocmoca B mpoekiuu Ha Hail
aupHBIH 1oM — mnaHeTy 3emis». [yOokuit Tparum
3Toro nepuoja xxu3Hu Hukoissl Tecnbl — HEMOHUMaHUE
OKPYXAaIOIINX, B OTKPHITYIO 00CYX/IaBIINX €ro OTXOJ OT
M300peTaTeNIbCKOM NeATeIbHOCTH U TPEOOBABUINX TOJb-
KO MPUKJIATHBIX OTKPBITHH, MIPUBOJS B IPUMEP €ro OBIB-
LIero MOCTOSHHOIO NPOTUBHUKA — DaucoHa. UMeHHO
3]1eCh CKPBITHI TailHbIE MOTHUBBI y4acTusi n3o0perareis B
TparuueckoM npoekte «Pamyra», ucropus ¢ 6amneii «Bap-
JNEHKIU(» TOBTOPSIIACK... JIFOOBIM TyTeM pa3OyIuTh 3TOT
COHHBIM MUp OObIBaTENCH, MPUBJICUb UX BHUMAHUE K I10-
UCKY UCTUHHOTO HOBOTO ['paans — kocMu3Ma, okasatb
€IMHCTBO U XPYNKOCTh PAacKauMBaeMOW pPE30HAHCAMU
IJIAHEThl — BOT YEM PYKOBOJCTBOBAJICSA BEJIUKHUN H30-
Operarenb, HAYMHAS MOCJEJHUNA TalilM UTPHl C BOCHHO-
HPOMBIIIEHHBIM KOMIIJIEKCOM, UIPBI, HEpelleamei B
KYTKYI0 peaibHOCTh «PunanenbhuidcKoro 3KCepuMeH-
Tay», KOTOPYIO, K CBOEMY CUACTbIO, YPE3BBIUANHO paHU-
MBIif H1300peTaTeNb yxKe He YBUICI...

Kak-To, cTpeMscy B ouepeaHoil pa3 NpuBieYb BHU-
MaHHE K CBOUM HKCIEPUMEHTAM C BBICOKOYACTOTHBIMHU
ToKamH, Tecina B OZTHOM M3 MHOTOYMCJIEHHBIX HHTEPBBIO
Kak Obl BCKOJIb3b YIOMSIHYJI O TOM, YTO €My YAaJIOCh TaK
no00paTh 4acTOTy CBOMX d(QUPHBIX Pe30HATOPOB, YTO
OH HAa MTHOBEHHUE OUYTHJICA B HEKOCH «BCEICHCKOU cde-
pe 4MCTOro pasyMa, COJepKallell MBICIIM U YyBCTBA BCEX
yIIEAIINX W CYHIECTBYIOIIMX NOKoJeHuit». He Oyaem
OCY’KAATh 3TOT BBIHYKJECHHBIN M [10-CBOEMY I'€HHAJIbHBIH
MUap-xoJ, a JUIIb 3aMETUM, 4YTO CBS3aThCS C MOTYCTO-
POHHHUM MHUPOM IBITAICS U 3aKJIATHIA Bpar Tecasl — Dau-
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COH, HO, OyJy4u TUYHOCTHIO HEAJEKOW, YK€ COBEpIICH-
HO Cepbe3HO. Mexay TeM JajeKko 3a okeaHoM y Tecisl
ObUIN /1Ba €JUHOMBIIIJICHHUKA, OJJMH M3 KOTOPHIX MPeod-
pazoBai punocodckue paccyxacHus 06 «d>PUpHbIX cPe-
pax MbICIIEH U YyBCTB» B IIOPA3UTEIbHYIO HAYUYHYIO MO-
nenb «cdepbl pazyma — Hoochepb». ITO ObUIM U3BECT-
HbIA poccuiickuil yueHblil A.JI. UnxeBckuil U BblJalo-
HIUKACS €CTECTBOMCIBITATENb, MBICIUTENb U OOILIECT-
BEHHBIN JesTenb, CO3JaTelb MHOIMX HAYUYHBIX IMIKOJI
B.1. Bepnaackuil. UMeHHO OHM NEpBbI€ BBICKA3aJIH UJIEI0
O BJIMSHWYU COJHEYHON aKTUBHOCTH Ha HEXKXHBOU MHD,
ouocdepy U conHaIbHBIC MPOIECCHI, HA3BAB €€ «KOCMU-
4eckoi morojoi». Tak kak ¢pu3MdIecKne OCHOBBI MOI00-
HOTO BO3J€HCTBUS OBLIN TOTJa COBEPIICHHO HEU3BECT-
HBI, B3MIAAB BepHanckoro m ocoOeHHO UmkKeBCKOTO
MHOTHE CUUTAIH OJU3KUMH K MUCTHUIU3MY, 3TO Tparu-
YEeCKH CKa3aJoch Ha Cyap0e y4eHOTO.

B nauane Tpuanateix rojoB Tecna BIiepBbie pEUINIICS
0o0HapoI0BaTh CBOIO MOJIEIb MUPO3JaHUSA, «COCIUHEH-
HYI0 B €JUHOE LIeJIO€ MPOHMU3BIBAIOIIUMU NYyJIbCalUsIMU
aNeKTpudeckoro 3¢upa». B 3To ke Bpems UnmkeBckuid
Hamnucal OJIMH U3 TJIaBHBIX TPYJOB CBOEH KU3HU — KHU-
ry «3emis B o0bsaTHsX ConHua». B Heil BepBbie Ob1I0
MPOCJIEKEHO BIUSHUE COJHEUHON aKTUBHOCTH — «KOC-
MHUYECKOH MOropl» — Ha OMOJIOTHYECKHE U COIIMAIbHbIC
SIBJICHUS: U3MEHEHUE YUCIEHHOCTHU )KMBOTHBIX, BO3ZHUK-
HOBEHHE SUAEMHUN U JaK€ Ha4yaJlo BOWH U PEBOJIOIUMN.
CeronHs MHOTO€ U3 3TOM pabOTHI UMEET CKOpee UCTOpU-
YECKUI MHTEpEC, HO COJTHEUYHO-3EMHBIE CBA3U, O KOTO-
pBIX BEepBble 3aroBopuia UnKeBCKUl, MPUBJIEKAOT BCE
OoJiee MpUCTAIIbHOE BHUMAHUE HCCIIE0BaTENCH.
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VY auBuTenpHelas Bellb, HO MOPA3UTEIbHBIM 00pa-
30M COBIIAJAJId HE TOJBKO TEOPETUUECKHE BO33pECHUS
Tecnpl 1 UnkeBCKOTO, HO W LENbIN psij MX n300peTeHuni!
Tax, pyccknil y4eHBIN CO3/1all KOHCTPYKIIUIO MUKPOBOJI-
HOBOT'O MOHHU3AaTOpa BO3JyXa, M3-3a CBOEH (POPMBI MOTY-
YUBIIEr0 Ha3BaHUE «IOCTpa UMKEeBCKOro». ITOT HOHHU-
3aTop, MO BHEUIHEMY BHIY U CTPOCHUIO HAIIOMHHAIOUIUI
OTJEJIbHBIE BApUAHTHI KaTyIKH Tecibl, MOABEIINBAICS K
MNOTOJIKY, Ha H30JIATOpPax, H3Jydass BbHICOKOYACTOTHBIE
KoJebaHus yepe3 MHOKECTBO 3a0CTPEHHBIX IITHIPEH —
HOHU3UPYIOLIUX 3JeKTpoaoB. [ kapkaca nroctpsl Yu-
KEBCKOTO OOBIYHO HCIOIB30BAJICA JETKUH MeTallInde-
CKHI 000/, U3rOTOBJEHHBIA U3 JTATYHHOU TPYOKHU WIH
ctanu. Ha aToM kapkace mo JByM B3aMMHO MEPIEHIUKY-
JSPHBIM OCSIM HaTSTHBalach MPOBOJIOKA, a B TOUKAX Ie-
pecedeHus BIanuBalIKNCh CTalbHbIe OynaBku. B anexTpu-
YECKOM I10JI€ BBICOKOTO IpaJMeHTa MOTEHIMada C OCTpUs
u3Jllydaresneidl NpOUCXOAUT BBIXOJ JIEKTPOHOB, HOHU3H-
PYIOLIMX MOJIEKYJBl BO3yXa U O30HHUPYIOLIUX €r0 CO-
CTAaBHYIO 4aCTh — KHCIIOPOJI.

Bpems monHOCTBhIO MOATBEPINIIO BEPHOCTH BO33peE-
Huii Tecnsl, UnkeBckoro n BepHaackoro o TOM, 4To
3emiis Haxomurca B «o0bsaTuax ComaHnay. IToTok com-
HEYHOT'0 BETpa 00TEKaeT Hally IUIaHeTy, GOpMHUpYs Mar-
HUTOC(Eepy, a MEXKIUIAHETHOE MAarHUTHOE TOJie UTPaeT
pOJIb KJI0Ya, OTKPBIBAIOLIETO €€ U COEAUHSIOIIETO T'€0-
MarHuTHOE MoJje 3eMJIM C COJIHEUHBIM MAarHUTHBIM IO-
neM. ConHeuyHast akTUBHOCTh, KaK HaCTPOEHHE YeloBe-
Ka, TepeaaeTcs 3emiie 4yepe3 3Tu 00bATHS.

Tecna, KOHEYHO Xe, He 3HaN 00 ucciaenoBanusax Yu-
JKEBCKOT'0, BO3MOYKHO, YTO /10 HET'O IOXOJMWJIN Pa3HbIE CBe-
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ConHeuHbl# BeTep

CTpos CBOKW MOAE/Ib COJIHEYHO-3EMHbIX CBS3eM, Tecia pacnosioXui cuio-
Bbl€ JIMHUM MEXKMNAHETHOr0 MarHUTHOrO MOJIA TaK, YTO, HAYMHAACHL Ha Mo-
BepxHocTh CoJsHLA, OHM 3a CYET ero BpalleHMs M3rMbasncb B MPOCTPAHCTBE
M COeAMHANM Halle CBEeTUIoO C 3emnei. M3obpeTtaTesib CYMTA, YTO OTKPbI-
TbIM MM COJIHEYHBIN BETep B BMAE «PafMaibHOMO MOTOKA 3/1EKTPOKOPMYCKY
COJIHEYHOro Tena» (MOHOB M 3NIEKTPOHOB) AyeT CO CKOPOCTbIO B HECKOJIbKO
COTEH KM/JIOMETPOB B Yac, CHOCA MarHutocdepy 3em/iM B HOYHYIO CTOPOHY,
a Ha [HEBHOM CTOpOHe 06pa3ys OKOJI03EMHYI YAAPHYI0 BOJHY.

nenus o Hoochepe BepHamckoro, HO C cepeUHBI J1Ba-
JIIATHIX TOJIOB MPOILIOT0 BeKa U300peTaTesb ObUT 3aXBa-
YEH OJTHOW MHTEPECHOU HIIee — CO3/aTh AEHUCTBYIOIIUN
TEXHUYECKUU MOJCIbHBIN MakeT MarHutochepsl 3emin.
Tecna xoTen MpencTaBuTh «KOCMUYECKYI0 000JI0UKY TTa-
HETBHD» KaK COBOKYITHOCTH JIEKTPUUECKUX TOKOB, TEKY-
IIMX 10 IEMH, B KOTOPOH pa3myHble 00J1acCTH MarHu-
Tochepsl U HOHOCPEPHI HUTPAIOT POJIH PE3UCTOPOB U KOH-
neHcatopoB. Ha ocHOBE CBOEro TeOpPETHYECKOTO IMpe/-
CKa3aHHUS «KOCMHUYECKOro IMuHaMo-3(dexra» s ABU-
XKYIIErocsi TEOMAarHUTHOTO TIOJS M300peTareslb CunuTal
BO3MOXHBIM MAarHHTHO€ COCJMHEHHE MarHuTocheps
3eMiIM ¢ MEKIUTAHETHBIM MAarHUTHBIM IT0JIEM, BMOPOKEH-
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HBIM B IIOTOK COJHEYHOro BeTpa. OH cuMTai, 4To 3TO K-
BUBAJIEHTHO MOJKJIIOUEHHUIO K €r0 KOCMUYECKOMY MAKeTy
3JIEKTPOABIKYIIEN CUIIBI, BO3PACTAIOMIEN B HECKOJIBKO
pa3 Bo BpeMsi MarHuTHbIX Oyps. M300perarens nmoacuu-
TaJl, YTO CPETHSS MOITHOCTh MarHUTOC(EPHOU LEeTH MPH
CYMMapHOil cujie BCEX TOKOB OKOJIO I€CSITHU MUJUIMOHOB
aMIep COCTaBJISAET MO MOPAJIKY BEIUYHHY, PABHYIO MOII-
HOCTH BCEW MUPOBOH 3JIeKTposHepreTuku. Takum obpa-
30M, 3emust paKTHUYECKHU HAXOJUTCS B CEPEAMHE HMCIIO-
JIMHCKON 3JIEKTPOYCTAHOBKU. 3amONy4YUTh 3Ty SHEPTUI0
OBUTO OJHOW W3 MOCIEAHUX TPAHAMO3HEHININX 3aa4, 1M0-
CTaBJICHHBIX Nepe]] co00il BenmukuM uzodperarenem. Tec-
Ja BOOOIIe CYUTAJ, YTO, KPOME HEr0 U HEMHOTHX €JIMHO-
MBIILJIEHHUKOB, HUKTO HE MOKET MOHATh MOCIEACTBUS
10JJOOHOTO COCE/ICTBA ISl YeJIOBEKAa U COBPEMEHHOM TeX-
HUKHU U 3Ta TeMa TpeOyeT MHOXKECTBa MEXAUCIUILIMHAP-
HBIX HAYYHBIX MCCIICJOBAHH.

B Hacrosmee Bpems Giarogapsi KOCMUYECKHUM IOJIe-
TaMm Mpupoja Hameil 3apucumoctu oT ConHna crana 6o-
Jiee MOHATHOM, a MPEeNyNpPEeKIACHUS O BIUSHUM COJIHEY-
HBIX BCITIBIIIEK U MarHUTHBIX Oypb Ha COCTOSTHUE 310PO-
Bbsl U pab0OTOCIIOCOOHOCTh TEXHUYECKUX CHCTEM CTau
qacThio Hamiel xu3Hu. C npuOIMKEHNEM K 04epeTHOMY
MaKCUMYyMY COJIHEUHOW aKTMBHOCTH TEPMHH «KOCMHUYE-
CKas Ioroja» MpOYHO 3aBOEBAJ CBOE MECTO KaK B Hayu-
HOM IuTepaType, Tak U B CPeJICTBAX MAacCOBOW MH(pOpMa-
uun. OyHaamMeHTanbHas HaAyKa B OUEPETHOMN pa3 craia
OCHOBOU JJIsI IPUKJIAAHBIX UCCIEOBAHUNA, OPUEHTUPO-
BaHHBIX Ha HEMOCPEICTBEHHBIE HYX/bI OOIIECTBA.

Mexnay TeM B NepBbl€ JE€CATHIETUS NPOILIOrO BEKa
€IMHHUIBI METEOPOJIOTOB, U Mpexkae Bcero Tecna u Yu-
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apHas BOMHa

Mpannya yaapHoW BonHLY

Aonay3sa

Fenuocdepa

Tecna-TeopeTuK HMKOrAa He OCTaHaBAMBAICA Ha AOCTUIHYTOM, MOCTOSHHO
paclumpsAs rpaHuubl CBOMX Mogenel. MoCTPOMB OPMIMHAJIbHYIO MOAENb
COJIHEYHO-3EMHbIX CBA3eM, OH nepewesn K rpaHuuam COSIHEYHOM CUCTEMbI.
3paecb u3obpeTaTesnb NPeAnoNoXKuMa, 4To no mepe yaaneHua ot CosHua
NAOTHOCTb COJIHEYHOrO BeTpa ocnabeBaeT M HAcTyrnaeT MOMEHT, Korga OH
oKa3blBaeTcs 60Jiee He B COCTOSHUM CAEPXKMBATb AaB/IEHME MEXK3BE3LHOr0o
BewectBa. Torga, nNo MbiCan Tecsbl, B npouecce CTOJIKHOBEHUA obpasyeTtca
HECKOJIbKO nepexoaHbix obnacter. CHayana CO/IHEYHbIM BeTep TOPMO3MUTCH,
YMIOTHAETCA M 3aKPY4YMBAETCA B BUXPEBOM MOTOK Ha rpaHuUe yAapHOW BOJI-
Hbl, OMpeaenAemMon «Camor 60/IbWONM AUCTAHLMEN, TAe YYBCTBYETCA BJ/IMA-
HME Hallero KOCMMYECKOro ropofa, COCTOSLLEro M3 LieHTpasibHOro CBeTuIa
M yepeapl NnaHeT» (M0 COBPEMEHHbIM OLEHKAaM - OKOJIO CTa PacCTOAHMI OT
3eman go ConHua). Mponas ewe NpUGAM3MUTENBHO MOJIOBUHY MEepBOHaya-
JIbHOTO MYTH, COJIHEYHbIM BETEp CTA/IKMBAETCA C MEXK3BE3[HbIM BELLEeCTBOM
M OKOHYaTe/IbHO OCTaHaB/IMBAETCA. JTYy FpaHMULy, OTAE/NAIOWYI MEX3Be3s-
Hyto cpegy ot BewecTBa Co/IHEYHOM CMCTEMbl, Tecsa HasblBaN «3BE3JHbIM
TePMMHATOPOM», a COBPEMEHHbIE aCTPOHOMbI - resauonayson Mo cdopme
resMonaysa fnoxoa Ha My3bipb, BbITAHYTbIM B MPOTUBOMOJIOKHYIO ABUKE-
Huio ConHua CTOpoHy (3Toro Tecna, KOHeYHO, He 3Han) 06,aacTb NPOCTPaH-
CTBa, OrPaHMYEHHYI0 3BE34HbIM TEPMMHATOPOM Fesinonaysbl, M3obpeTaTtesib
MO3TMYHO HasblBasl «3aMKOM COJIHLA», a acTPOHOMbI - 2esuocgpepol.
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KEBCKHH, CUUTAJIH, YTO J0OJITOCPOUYHBIE METEOPOJIOTrnYeE-
CKHE MPOTHO3BI JOJKHBI ONMUPATHCS HA HCCICIOBAHUS
¢bu3uku atMocdepsl U okeaHa. ITO JIOJITO BOCIIPUHUMA-
JO0Ch KaK «HEHAY4HbII MOJIX0/ K ONOCPEIOBAHUIO 00bEK-
TUBHOW JEUCTBUTEIBHOCTUY, U JIUIIb HEJABHO MOJHOCTHIO
BOCTOpP’KECTBOBAJa TOYKA 3pEHHUS HAa TO, YTO MPOTHO3
3€MHOM MOroAbI HEPA3PBIBHO CBSI3aH C KOCMHYECKOM TO-
rOJI0M U JIOJIKEH BCECTOPOHHE OCHOBBIBATHCS HA HAIIMX
3HaHUAX 0 COJIHLE U OKOJIO3EMHOM IIPOCTPAHCTBE.
UToObl MO3HAKOMUTBHCS OJMKE C YBJICKATEIbHBIM MU-
POM COJIHEYHO-3EMHBIX CBSI3€H, CO3JaHHBIM BEJIMKHM
nzo0perarenemM, e OPraHMYHO COYETANHUCH CTAOUIIb-
HOCTb U M3MEHYUBOCTb «MArHUTHBIX U 3JEKTPHUYECKHX
CBOMCTB 3(UPHON CyOCTaHIIMUY», HAM MPUIETCA MOTPY-
3UThCA B OKE€aH IIa3Mbl — Ia3a 3apsyKEHHBIX YaCTHULL, 3a-
noJHstomnero scio ConHeunyo cuctemy. OqHaKo mpex-
Jie, 4eM 3TO CJenaTh, Hy>KHO CIENaTh psij 3aMe4aHuil o
TOM, HACKOJIbKO MPaBWJIbHO MCIOJIb30Bal U YTO MOHU-
Mai1 Tecna o COBpEMEHHBIM TEPMUHOM «ILIa3Ma». 3Ha-
KOMSICb C PYKOMHCSIMH, CTaThbIMH U JHEBHUKAMH H30-
OperaTels, Mbl BCE BpeMs CTAJIKHBAEMCS C MOHITUSMH:
AJEKTPU30BaHHAS MAaTEpUsi, KOPIMYCKYJbI JIEKTPUUECT-
Ba, IEKTPUYECKOE BEUIECTBO U JAXKE aTOMBI dJIEKTpHUUE-
ctBa. [Ipuuem Tecna onpenesieHHO cUUTaNl, YTO «COCTOSI-
HUE MaTE€pUH, HATIOJHEHHON AJIEKTPUYECTBOM, BO MHO-
TOM OMpEeNeNsieT 3aKOHbI, YIPABJIAIOMIUE STUM MUPOMY.
K tomy ke nzobperarens He pa3 MOAUYEPKHUBAI, YTO Iie-
JUKOM U TOJHOCTBIO pa3JeisieT e O CyIeCTBOBAHUU
«TIOJIOKUTENBHBIX U OTPHULATEIBHBIX aTOMOB 3JIEKTpUYE-
CTBa, COCJMHEHHE MAacC KOTOPBIX NPUBOIAUT K HCKpPaM,
paspsiaM U MOJIHUSAMY». Bce 370 gaeT HaM JOCTaTO4YHOE
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OCHOBAaHHUE CUUTATh, YTO C HEKOTOPHIMH OTOBOPKAMH I10-
HATUS «3JIEKTPU30BAHHONW KOPIYCKYJISPHON MaTEepHu»
Tecnbl 1 coBpeMeHHOH (hU3NYECKOI TIa3Mbl BO MHOTOM
TOKJI€CTBEHHBI.

Xora npaktuyecku Besne B CoONHEUHOM cucrteme
KOHIIEHTpaUus I1a3Mbl TaK MaJla, 4TO 3apsHKEHHbIE Yac-
Uil npojetaoT oT ConHia 10 3eMJId, HE UCIBITaB HU
OJIHOT'O CTOJKHOBEHHUS, OHHM BCE K€ B3aUMOJICHCTBYIOT
IpYT C IPYyroM C MOMOIIBIO 3JIEKTPOMAarHUTHBIX MOJIEN
KaK BHEIIHMX, TaK U CO3JaHHBIX CaMUMH 3apsjaMU.
Honbl u 371eKTPOHBI CBOOOJHO JBMXKYTCS MO CHIIOBBIM
JUHUAM — BJI0JIb HAIIPABJIEHUS] MATHUTHOTO MOJIS, HO MX
CMEIIEHHE B NONEPEYHOM HaNpaBJICHUU 3aTPYyIHEHO:
4acTHUIBI, MOTYUHASCH cuie JlopeHna, kak Obl HaBUBa-
IOTCSl HAa CWJIOBYIO JIMHUIO, TIPUYEM YEM CUIIbHEE MarHHT-
HO€ I0JIe, TEM MEeHbIIE paanyc cnupaiu. [loatomy naxe
COCEJIHME CHJIOBBIE JIMHUU MOXXHO CUUTATh 3JIEKTpUYE-
CKH M30JIMPOBAHHBIMU JIPYT OT Jpyra — OHU KaK Obl «BMO-
poxeHb» B Ta3My. [IlpakTHuecku Takoe MoBeJeHHe Mo-
3BOJISIET ONEPUPOBATH CHJIOBBIMM JIMHUSMH KaK peajb-
HBIMH OOBEKTaMU, a 3apsHKEHHbBIE YaCTHIIBI BBIICISIOT X
TaK K€, KaK >KEJIE3HbIE ONMJIKH MO3BOJISAIOT YBUIETh KOH-
¢burypanuio moyiss 0ObIYHOTO MarHMTa.

CoJiHEYHBIH BETEp W MAarHUTHOE IOJI€ 3alOJHSIOT
BCcto COJTHEUHYIO CUCTEMY, M, TAKHM 00pa3oM, 3eMiis u
BCE JIpyTue MIAHEThl (PAKTUYECKU HAXOAATCA B KOpOHE
ConHua, UCHBITHIBAS BO3AEHCTBUE HE TOJBKO DJIEKTPO-
MarHMTHOTO M3Jy4€HUs, HO €Ie U COJHEUHOIr0 BETpa, U
COJIHEYHOI'0O MarHUTHOTO IOJIS.

Tecna 00U MOBTOPATH peropTepam yIadHo 1mo00-
PaHHBI UM 00pa3, YTO COJTHEYHass aKTUBHOCTb — 3TO
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BCEro JIMIIb PUMaca Ha YUCTOM U CIIOKOWHOM COJHEY-
HOM JiucKe, oborpesaromeM 3emito. Ho Tax jxe Kak BbI-
pakeHHe Jula Yell0OBEeKa MOKET HHOTJ]a paHUTh OOJIbHEE,
4eM Kakoe-JIubo ero JeHCTBHE, TaK U MEXIIJIaHETHOE
IPOCTPAHCTBO U OKPECTHOCTH 3€MJIM OYE€Hb UYyBCTBU-
TEJIbHBI K BCIJIECKAM COJIHEYHOW aKTMBHOCTHU M UX IPO-
SIBIICHUSAM B MEXIUIAHETHOM MPOCTPAHCTBE — COJIHEY-
HBIM KOCMUYECKHUM JIyuyaM, MarHUTHBIM OOJlakam, Ko-
POTKOBOJIHOBOMY 3JIEKTPOMarHuTHOMY u3nydenuto. Cre-
naB 3¢ dexTHyI0 maysy, nzobperarens 100aBIsLIT TOpa-
KEHHBIM XypHanuctam: «Ho g u3o0pen 3nekTpudeckuii
IIUT U MeY JUI 3aIUThl HAIlEro KOCMUYECKOro gomaly»

K ropectu Benukoro uzobperaress, Mocie KpaTkoro
epHroJia OTHOCUTEIBHOTO OJIaromnoiay4yusi K HeMy OIAThH
MNOACTYIUI MPHU3PAK HYXAbl, U TEOPUH NMPOCTPAHCTBA U
BPEMEHHU NPULLIOCH IOMEHATh HAa COBEPIIEHCTBOBAHUE
JETCKHUX KOJISICOK U MEIULUHCKUX KaTeTepoB: «Ceiyac s
paboTar HaJ HOBOW KOHCTPYKIIMEH aBTOMOOWIIS, JTOKO-
MOTHBA U TOKApPHOTO CTaHKa, Ha KOTOPOM HaWJIyT CBOE
BOIUJIOIIEHHE BCE 3TH MOU HM300peTeHHs, KOTOphIE HE
MOTYT HE MPUHECTU OIIETOMJISIONIEro ycnexa. Enunct-
BeHHas Oega — TJe M KOrJa B3ATh JACHET, HO HE JIOJITO
NPUJIETCS KAaTh, U IEHbIU MOTEKYT KO MHE PEKOil, U TO-
rJ1a BBl CMOXETe OOpaTUTHCA KO MHE 3a YEM YTO/IHO».

B cepeaunne TpuanaTeiX rof0B O MPECTAPEIOM H30-
Operarene BCIOMHIJIM aMEpHKAaHCKUE BOEHHbIE. Bep-
HYTbCA K HEY)KUBUMBOMY YUEHOMY, CO CKaHAAJIOM IO-
KHHYBLIEMY TpoekT «Bapaenknud», 3aKoHUMBIINKCS
yHUYTOKEeHUEeM «[J100ambsHOTr0 3(UPHOTO IEKTPOPE30-
HATOPa», UX 3aCTaBUJIO Pa3BEPThIBAHUE PAAHOIOKALIMOH-
HBIX UCCJIEAOBaHUU.
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Tecna npenckazan o0IIyr0 KOHIECTIUIO pajiapa B CBO-
el cTarbe s KypHaia «Jnoxa» emnie B utone 1900 rona:

«CTOsluMe BOJIHBL... 03HAYAIOT HEYTO Ooubllee, YeM
O6ecnpoBoiHas Teaerpadus Ha aroOble paccTosuus. Ha-
npuMep, MPU X MPUMEHEHHUH MBI TI0 CBOEMY >KEJIaHUIO
MO’KEM TOJy4yaTh OT MOCHUIAIONIEH CTAHLIMH JJIEKTpUYe-
CKO€ BO3/CHCTBUE B JIIOOOM ONPEIEICHHOM MECTE 3eM-
HOTO I11apa, Mbl CMOKEM OIPEIEATh OTHOCUTENIbHOE T0-
JI0KEHUE WIIH TPACKTOPHUIO JIBIKYIIETrocsi 00BEKTa, TAKOTO,
KaK MOPCKOE Cy/IHO B OK€aHe, MPOiJeHHOEe UM paccTos-
HUE WU €r0 CKOPOCTb...

Uepe3 ceMHaAUaTh JIET B )KypHaJIE «DJIEKTPUUECKUN
HKCHEPUMEHTATOP» OH OMHUCAJl OCHOBHBIE XapaKTEPUCTH-
KM COBPEMEHHOTO BOGHHOTO pajapa:

«Ecnu 661 MBI MOTJIM BBICTPEJIUTh KOHLIEHTPUPOBAH-
HBIM JIy4OM, COCTOSIIIMM M3 MOTOKA KPOIIECYHBIX AJICK-
TPUYECKUX 3apAJI0B C JIEKTPUUECKON BUOpaIel oueHb
0O0JBIION YaCTOTHI, CKa)XeM, MUJIJIMOH KoJeOaHuil B ce-
KyHIY, U TIOTOM NEPEeXBaTUTh 3TOT JIy4, MMOCIE TOro KaK
OH, K IPUMEpPY, OTPa3UTCs 00 OOMIMBKY TOBOTHOMN IO~
KM, a IOTOM 3aCTaBUTh 3TOT OTPAXKEHHBIN Jyd OCBETHUTD
(bayopecieHTHBIH dKpaH (MOJ00HO METOAY PEHTTCHOB-
CKOI'0 M3JIyU€HHMs) Ha TOM K€ WU APYroM Kopabie, To-
ra Hama mpobiieMa 0OHAPYKEHUS CKPBITOM IOBOTHON
noaku ObuTa OBl pelieHa. ..

VY 3TOro 3JeKTpUYEcKOro Jiyya Heu30exkHO Oyner
OUYEeHb MaJIeHbKasl JAJIMHA BOJHBI, U 3/1€Ch, UMEHHO B 3TOM
o0nacTu, CKpbITa camasi CJI0KHas 3ajladya — CyMETh CO3-
JaTh JI0CTATOYHO MAaJylO JJIUHY BOJHBI U OOJBIIOE KOJIU-
YeCTBO SHEPIHH...

Uccnenyemplii myd MOKHO OyzeT 3aCTaBUTh MEPUOIH-
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9YECKU BCIBIXMBATh, TAKUM 00pa3oMm, OyJeT BO3MOXKHO
BbIOpAchIBaTh OYE€Hb I'PO3HBIN JIyd MyJbCUPYIOUIEH dIeK-
TPUYECKOW IHEPTHUH...

Msl yxke 3HaeM, K KaKUM XUTPOCIUIETCHUSM JIUIl U
COOBITHH TpHUBEN MPOEKT pa3paboTKH aTMoC(HEepHOro
MyJIbCUPYIOIIETO pajapa, KOTOPhI B UTOre ObLT MpHUMe-
HEH Ha NMPAKTUKE B BOCHHOW mporpamMme «Pamyra» Bcero
3a HECKOJIBKO MECSLEB 10 Hayajna Bropoit MupoBoil Boii-
Hbl. Tecna mpeanosiaraia UCIOIb30BaTh €ro U Kak MOJ-
BOJIHBIN paaap, 4TO B JaJibHEWILIEM 0Ka3ajloCh HENpakK-
TUYHBIM M3-32 CHJIBHOTO OCJIAa0JIeHUs 3JIeKTPOMAarHuT-
HBIX BOJIH B Boje. HecMoTps Ha Bce mocieayroliue
UCCIIEI0BaHNUsS, NMPOJOJIKAKOIINECS IO HACTOSIIEE Bpe-
Ms, 10 CUX TMOp HE HAaWJEeHO HUKAKHX CIIOCOOOB pacmpo-
CTPAHEHUS BBICOKOYACTOTHBIX PAAMOBOJIH YEPE3 TOJIILY
BoJbl. Ho B cBoe Bpems Tecia He OCTaHOBUIICS B CBOUX
UCCIEJOBAHUSIX U MPEIJIOKNIT UCIOIb30BATh CBEPXHU3-
KOYaCTOTHBIE AJIEKTPOMArHUTHBIE BOJIHBI. DTa Uaesd U30-
OpeTaTelnss BBUIMIIACH B COBEPLICHHO CEKPETHYIO HCCIe-
J0BaTeNbCKy10 nporpammy «CHHe-3elIeHbId J1a3epy, A0J-
rue rojbl MPOBOAUMYK KOMAaHAOW CIELHUAIUCTOB U3
HalMoHalbHOW nabopatopun «Jloypenc JluBepmop»
(CIIA) mox pykoBoacTBoMm j-pa Maiikia Kpucro.

Ho crouno tonpko maTepuanbHOMY MOJ0XKEHUIO Tec-
J6I HEMHOTO BBIIIPABUTHCS (OH CTall MOJyYaTh MOYETHYIO
NEHCHIO OT mpaBuTenbcTBa CepOun), Kak MbICTH Tecibl
BCE Yallle W Jamie cTaau odpamarbes kK «Bemukomy ['paa-
710 BceX (PU3MKOB», MO clioBaM DUHIITEHHA — TEOPHUHU
Bceobiiero ooseanaennsa. OH CYUTAI, YTO BCE BEIIECTBO
IPOUCXOJUT U3 MEPBUUYHON CYyOCTaHIIMM — CBETOHOCHO-
ro 3¢upa, KOTOPHIN 3aMOTHAET BCE MPOCTPAHCTBO, U Pe-
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LIUTENbHO YTBEPAKAAI, YTO KOCMUYECKHUE JIyUYd U PaaHO-
BOJIHBI MOTYT PaclpoCTpaHsAThCs ObICTpEe CBeTa.

WNHorpa kaxeTcs, 4TO BCSA UCTOPUS MOCIEIHErO Ie-
pHO/a XKU3HU BEJIUKOTIO M300peTaTesst COCTOUT U3 OJHHUX
TaliH u 3arafok. OJHa U3 HUX HalpsMYIO CBsI3aHa C HC-
cienoBarenbckuM npoekToM «Momaun Topa», mocss-
[ICHHBIM YIIPaBJIsIEMBbIM paKeTaM, KOTOpPbIE MbI ObI ceii-
Yac Ha3BaJM MEKKOHTHHEHTAJIbHBIMHU OaJIMCTUYCCKH-
Mu. Jlomeamue 10 HAC YEPTEXKHU U ICKU3HbIE HAOPOCKHU
CTPaHHO HAIIOMHUHAIOT HEKOTOphIE 0ojiee MO3/IHHEe KOH-

3ne|crpuuecxue conna «monHum Topa»
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crpykiuu (o bpayna. K coxaneHuto, Mbl O4eHb Majo
3HaeM 00 3TUX 3araJloYHbIX «MOJHUAX Topa» U elle MeHb-
e 0 TOM, KoMy u300peTaTesib MOT' IepeaTh MOCIeIHUN
MaTeHT HOBOTO MPUOOpPa, «CIMOCOOHOTO Pa3pylIUTh Iie-
Jble QIIOTHIIMHM BOCHHBIX KOopalbiiel Bpara, He TOBOPS yKe
00 apMusx».

N3o00perarenp omucan 3TO YCTPOHUCTBO KaK pakeTy,
CIIOCOOHYIO JIETETh 10 BO3AYXYy CO CKOPOCTBIO CBBIIIIE IS~
THCOT KUJIOMETPOB B CEKYHIy, TOJJ00HO OECTIIIOTHOMY
camoJjeTy 6e3 MoTopa, paauoTeNeynpaBIIeMyl0 U CIIO-
COOHYI0 cOpocHTh OOMOBI B JTFO00M TOYKE 3€MHOTO IIapa.
[Tpu 5TOM HM300peTaTens yTBepKIall, YTO OH yXKe CKOHCT-
pyupoBasl 0eCIpOBOJHOM MepeJaTyuK, JOCTATOYHO MOII-
HBIH, YTOOBI MPOBECTH MOKA3ATEIbHYIO IEMOHCTPALIHUIO
BCEro 00OpyI0BaHUs, HO YTO €Ille He NMPHIILIO BPeMs pac-
KPBIBATh JIETATH €T0 3JEKTPUUECKON Uy J0-PAKETHI.

Hy a nanpmie ObutM M3yBeYEHHBIE MOPSIKH C «IJJI-
pHUIKa», CKaHIAJd C BOGHHO-MOPCKHM HadaJlbCTBOM H
MPE3UJECHTCKAN HOMED B «HLIO-IZOpKepe» C 3alITOpPEH-
HBIMH OKHAMH...

A ee ganplie — Mpa3HOBaHHE CTOJIETHETO 100MIes
Y4EHOT0 U M300peTaress ¥ TO, C YeM BXOJAT FeHUH B UC-
TOpHIO, — UMEHHas (u3nyecKas eJUHUIa MAarHUTHOMN
MHIYKLIUHU «TECa», HO MHE TI0YEMY-TO Ka)KeTCsl, 4TO caM
Benukunii m3o00perarens B3Upall Ha BCIO ATy CyeTy U3 CBO-
ero 3(pupHOTro Janeka ¢ rpyCTHOW YCMENIKOH HEMOHSATO-
ro MPOBUIIA...



*—

3ak/itoyeHume

NPEABUAEHUE TEC/IbI

CaMoe npekpacHoe u riybokoe mepe:kuBanue, BhINa-
Aauee Ha 10J10 Y€JJ0BeKa, — 3TO0 olylIeHHe TAMHCTBEH-
HOCTH.

Anvbepm Jiinwmeiin

51 yBepeH, uTo efuHbIii KocMoc 00begHeH B MaTepHua-
JIbHOM H IYXOBHOM cMbIcje. B KocMHYecKOM NpoCTPaHCTBe
cylecTByeT HeKoOe Siip0, OTKYAa Mbl YepnaeM BCIO CHJY,
BJOXHOBeHHE, KOTOPOE BEYHO NPUTATHBAaeT HAC, 1 YyBCT-
BYIO €r0 MOIIb M €ro HeHHOCTH, NochljlaeMble HM 10 Bceii
BceneHHOH M 3THM Noaiep:KUBalOIIUe ee B rapMoHuu. 5 He
NPOHHUK B TAlHY 3TOr0 sIipa, HO 3HAI0, YTO OHO CylIeCcTBYeT,
H KOT/Ia sl X04y NPHUIATH €My KaKOii-1100 MaTepuaabHBbIii
aTpudyT, TO AYMal0, 4YTO 3TO CBeT, a KOIJAa sl NBITAl0Ch O~
CTHYb €ro JyXOBHOE HA4aJI0, TOI1a 3T0 — KPAacoTa U COYyB-
crBue. ToT, kTO HOCHT B cebe 3Ty Bepy, YYBCTBYeT ce0s CH-
JbHBIM, pafoTaeT ¢ paJocTbi0, H6O0 oMyUIaeT cefsl YaCThIO
oOmel rapMoHHM.

Huxkona Tecna

CKOJIbKO OBI MBI HU BCMaTpPHUBAJIUCh B KaCKa/l

n3obperenuit Tecnbl, BO3HUKAIOMMUX OJHO 3a JPYTUM,
M0J00HO HCKpaM 3JIEKTPUUYECKOTO MUJUTMOHHOBOJIBTHO-
ro ¢eiiepBepka, YTO-TO BCE BpPEMs YCKOJIB3a€T OT BHUMA-
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Husa. B TBOpuecTBe 3TOT0 BBIIAIOLIETOCS H300peTaTens
YyBCTBYETCSl KaKasi-TO HEJIOrOBOPEHHOCTh, KaKHE-TO He-
JIOCKa3aHHbIE OYEHb BAXKHBIE MBICIN U UJEH.

Cam no cebe Tecna npeacTaBiIsAl peAKUNA TUIT YYEHO-
ro-mpaKTHKa, CO3JAIOIIET0 CBOM M300peTeHHsI HAa OCHOBE
COOCTBEHHBIX TEOPETUUECKUX pa3paboTok. MHAYKIMOH-
HBI{ JABUTaTelb, ACHHXPOHHASA MallliHA, MHOTO(a3HbIE U
pe30HaHCHBIE TpaHCc(HOpPMATOPhI, OAHOMPOBOAHBIE U Oec-
IPOBOJIHBIE KaHAJbI [IEpeaul YJHEPIUH, PATUOTENCYIPaB-
JsieMble ¥ aBTOMAaTHYECKUE YCTPOWCTBA, TIOMHHECLICHT-
HBIE JIaMIIBl — BCE€ ATH YHUKaJIbHbIE IUIOABI TBOPUYECTBA
Tecnbl roBopat camu 3a cebsi! BcmoMHUM OCHOBHBIE Be-
XM TBOPYECKON NEATEIbHOCTH 3aMeUYaTeNbHOTO U300pe-
TaTess M MPOBHU/ALIA HAYYHO-TEXHUYECKUX JTOCTHXKCHHM.

1899 ron — skcnepumentsl B Konopago-CnpuHnre,
rJie OH, IO CJIOBAaM OYEBUIIEB, CPABHUJICS C CAMUM TI'PO-
MOBEPXKILEM B CO3JaHUM MOLIHEHIINX 3JIEKTPUUYECKHX
pa3psaoB. 371ech ero 1abopaTopuio 4acTo noceman Mapk
Tsen, a Xrwons BepH nmosa BneuyatiieHHEM STHUX OIMBITOB
co3gaet oOpa3 kanutaHa Hewmo.

HNmenno B Komnopano Tecna pa3zpaboran cBoii 3HaMe-
HUTBIA «TpaHCOI()UPHBIN yCUIMBAIOUIUN NEpeaaTUHK
SHEPrUM», KOTOPBIH M300peTaTesb MO MpaBy CUUTAT CBO-
UM OOJBIIUM JOCTHXKEHUEM. J[eHCTBUTEIbHO, UMEHHO
3T0 M300pereHue Tecnbl MpoAOIIKAET BOCXUIIATH MHO-
TUX €ro mocijegoBareiicii ¥ B Hamu OHU. | oe Obl U Korda
OBl 3a TIOCJICHUE TOIbl HU OOHAPYKUBAJIOCH SIBIICHHE,
SIBIISIFOLIEECS PE3YJIbTATOM CHIIBHBIX PaJIMOCUTHAIOB OYEHb
HU3KHMX YacTOT, )KYPHAJIUCTHI CO 3HAHHEM JI€1a FOBOPAT
00 «3dpdexte Tecasy. UmenHo ¢ npooOpazaMu 3TON KOH-
CTpYKUMH Tecibl CBSI3BIBAIOTCA CEKPETHBIE «IOTOJHBIE
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HKCIIEPUMEHTBI» 10 CO3AAHHUI0 T€OKIUMATHYECKOTO OpYy-
KU1 HOBOTO TOKOJICHHSI. AMEpUKaHCKHE y(POJIoru mpo-
CTO YBEPEHBI, YTO UMEHHO ONBITHAsl T€OKIUMaTHYECKas
yCTaHOBKa «/laTen» BBI3BIBaE€T MEpUOAMYECKHE TPOOOHU
paauocss3u B Kanane u CIIA. B sToMm ydornoram BTopsT
9KCTPACEHCHI, YTBEPXKAAKOLIUE, YTO HU3KOYACTOTHBIE
MUKPOBOJIHOBBIE CUTHAJIbI, MOCTYNAIOUINE U3 UHOTO IO~
JyIIapHUsl, BBI3BIBAIOT Y HUX BCIUIECKH «IBPUCTUUYECKOTO
KpeaTUBU3Ma», CONMPOBOKIAEMOT0 3BYKOBBIMH TaJUTIOLIU-
HalMsIMU U CIIa0bIMH CHMITOMaMH yMCTBEHHOTO pac-
CTpoiicTBa.

Kak Toiapko OBIIIO MOCTPOEHO MOIIMHOE 000pyIOBa-
HUe, U300peTaTeab CMOT BOCIIPOU3BOIUTD SIPKUE IJIEK-
TPUYECKHE 3PENIMILHBIE SIBICHUS AaKE CaMBbIX SPOCTHBIX
rpo3 B ropax. Koraa paboran nepenatduk, rpOMOOTBOIbI
B paJuyce ABEHAALATH MUJb OT CTAHUUHU COECAUHSINUCH
MOCTaMH HEINPEpPbIBHOTO CHUSHHS, 00Jee CUIbHBIMU U
YCTOMYMBBIMH, YEM OT €CTECTBEHHON MOJIHHH.

BriepBbie OH THIATENBHO BeNl AHEBHHUK, BHOCS 3aIHCH
KaXJIbId IEHb, KOTOPBIE OTPaKAIU KaXKIBIM aCHEKT €ro
UCCJIE0BAHUM. A MOCKOIbKY 3pUTeNbHbIE 3PPEKThl Obl-
JIM CTOJIb XK€ MOJIE3HBIMH, CKOJIb U BO30YKJIAIOIIMMHU, OH
MOCBSITUJ MHOTO YaCOB TOYHO BOCIPOU3BOIUMBIM IKC-
NEPUMEHTAM.

Tecna nagesics, 4to o0OpyJoBaHHE, KOTOPOE OH
yCOBEPLICHCTBOBAJ, KOIrAa-HUOYAb OyJeT mpucrnocooie-
HO IS KoMMepdeckux 1eineid. Ho mo Toro Hamo ObLI0
MPOBECTH THICAUM HAOIIOACHUN U TOYHYIO PETYJIHUPOBKY.
On Oousblie HE MoJAraJics HA CBOIO JIETEHAAPHYIO Ia-
MSATh, YTO OHA CMOXKET XPaHUTh Takue 00beMbl HHPOP-
MalMM. B ero exeaHeBHBIX 3alKUCAX NOCTOSHHO YIIOMU-
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HAIOTCS KCHEPUMEHTHI, KOTOPbIE HE CTAJIM YCHEIIHBIMU,
U OH CIpamuBal ce0s «moyeMy?». DTOT MPOIECC CUIBHO
MPOTUBOPEUNI TOMY, YTO, IO €r0 YTBEPKACHUIO, OH UC-
M0JIb30BaJI paHbllle BCIO CBOIO KM3Hb. Tenepb, TOCTUT-
HYB CpPEJHHUX JIET, OH MOl OLIyIlaTh, KaK MOHEMHOTY
yXyamaercs ero namsatb. KoHeuHo, OH 4yBCTBOBAJ, KaK
Ha HErOo JIaBAT CPOKHU, KOTOPBIE OH caM ceOe Ompeesil.

1901 — 1905 rombr — ctpouTenbcTBO OanrHu «Bap-
JneHknug» Ha octpoBe JIOHT-AMNEH I, MpeaHa3HAYCHHON
JUIsL IOJIyYEHHS KOJIOCCAIIBHOM 3JEKTPOIHEPTUU IIyTEM
pe3oHaHCHOU packayku noHochepsl. Ee mpoOHbI myck
U TPAaHJMO3HBIN yCHeX: OIIapalleHHbIE KYPHAIUCTHI MH-
CaJId, YTO OH 3a)Ker HeOO Ha MPOCTPAHCTBE B THICSIYU MUJIb
HaJ MPOCTOPaMH OKeaHa. JTo ObUT TpuyMd U amorei.

Ho 3a HuM nocnenosano HeyTo cTpaHHoe: Tecna mno-
KHHYJ OanrHio, 4ToObl HUKOTAa OOJIbIIe Ty/la HE BO3Bpa-
niaThcs, u ymen B TeHb. OH xun emnie 40 jgeT, mateHTys
KO€-4TO, HO 10 MEJIOYH, U BPEMs OT BPEMEHH IOSABIIS-
JUCh TAMHCTBEHHBIE CIIyXU O €ro ycrexax: aBTOMOOUIIb
Ha ra3opaspsaHbIX TPyOKaX; CHHXPOHHBIN IBUTATElb,
paboTaromuii Ha TPAaBUTAIMOHHBIX BOJHAX IJIAHET; CH-
JIOBBIE Jy4YH, C IOMOIIBIO KOTOPBIX OH Pa3pyIIH KaKoii-
To Kpatep Ha JlyHe; mpuem coobmenuit ¢ Mapca u na-
XKe — BHU3yanu3aius TOHKoro miuana (!).

Ero noctmxenust mopazuTeiabHbl U IO UX KOJHUYECTBY
(3a cTONIb KOPOTKOE BpEMSsI), U 10 UX KAYECTBY: OHU MHO-
TOTUIAHOBBI M KAaCalOTCS KIIOYEBBIX MOMEHTOB JalbHEMH-
IIET0 TEXHUYECKOT0 pa3BUTHA. YaCTUYHO OHM BOLLUIM B
NpakTUKY, a YACTUYHO MoMayiu B jereHasl. [loxoxe, 4yTo
OCHOBHBIE TOCTHKEHHS Tecabl OTHOCATCS UMEHHO K I10-
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CJIEIHEMY TIEpUOJly €r0 KU3HU, HO MBI O HUX IpaKTH4e-
CKU HUYETO HE 3HAEM...

Bort 4T0 OH mucan B Te ganeKue roJbl:

«B nacmosuyee epemsi mMHO2ue ooapenmeliuiue ymbvl
CMpemMAmcs OmMblCKamsv cpeocmea 015 npeoomepaujeHusl
B03MOACHOCMU NOBMOPEHUS MO20 YHCACAIOU|e20 KOHPIUK-
ma, KOMopwlil 3aKOHYUILCS MOTIbKO Meopemudecku, npooo-
AHCUMENLHOCb U OCHOBHBIE NOCIE0CMBUSL KOMOPO20 5 Npa-
BUNLHO NPEOCKA3A]l 8 CMAmMbe, ONnYOIUKOBAHHOU 8 JCYPHATLE
«Cany 20 oexabps 1914 200a. Ilo mHuenuro psada komne-
menmuulx auy, Jluea ne monvko A61emcs cpeocmeom npe-
oomepaujeHust SmMo20 KOHGIUKmMa, a, Haobopom, modcem
npusecmu Kax paz k oopamuvim nociedcmeusim. Ocobenno
3acnyscueaem coxcaieHus mom gaxm, 4mo KapamenbHas
NOAUMUKA OblIA NPUMEHEHA NOO NOKPOBOM MUPHBIX 002080~
pos, ubo uepe3z HeCKOIbKO Jlem HApoObl CMO2YM 80e6amb
opyaicuem, paspyuumensHas Cuia u paouyc 0eucmeus Ko-
mopozo He umeem zpanuy. Ilpomuenux cmodcem paspy-
wums 110001 20p00 HA TH0OOM OM HE20 PACCMOSAHUU, U HU-
KaKas CUid Ha 3emjie He 8 COCMOsHUU 0y0em 9momy 60cnpe-
namcmeosamo. Eciu mbl xomum npedomepamums HeMuHnyemyio
Kamacmpogy u usmenums nojiodceHue gewell, Komopoe,
B03MOJICHO, NPEBPAMUM HAULY NIAHEM) 8 a0, Mbl OONICHbL
bezomnazamenbHoO, BCEMU CULAMU U BOZMOHNCHOCMAMU CHO-
cobcmeosamsy Yco8epuIeHCMEOB8AHUIO TIEMAIOUWUX MAWUUH U
becnposoOHOlL nepedayu IHepeUU».

OT0 u apyrue 3aBeniaHus Tecibl ObIIO yKEe HEKOMY
BBIIIOJIHUTD, Beb, kKak oTMeuaeT b.H. PxxoHcHMIIKHIL:

«Tecnma HE ocTaBWII MOCTe ce0s HAYYHOU MIKOJIBI, TaK
KaK He UMeJ YYCHHKOB. Ero COTpyJAHHMKHU XOTSA U CTaJIU
I0J] €r0 PYKOBOJICTBOM IPEKPACHBIMH IKCIIEPUMEHTATO-
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paMH, HO HE BOCHPHUHSIIM HU €0 UJEH, HU €ro Crnocoo-
HOCTH K U3SIIHOMY M OCTPOYMHOMY PELIEHHIO MTOCTaB-
JeHHBIX 3a7a4. LlennkoM mojarasch Ha CBOIO MPEBOCXO/I-
HYIO IIaMsTh, Tecia He 3alMChIBAJl MHOTUX CBOMX BEChbMa
OpUTHHAJIBHBIX MBICIIEH, MOATBEPHKICHUE KOTOPBIX MOXK-
HO OKHUJATh IIPU HOCIEIYIOIEM Pa3BUTUN HAYKU).
NmMenHo mosTomMy pacmu@poBbIBaTh TAWHBIA CMBICIT
n300peTeHUl «IMHOHEpa NEePEMEHHOTO TOKa» TOBOJBHO
Henpocto. Korna B Hawane ymenmero Beka Teciy mo-
OPOCHJIM OOIIEOCTYITHO OMKUCATh €ro U300peTeHHs s
MOMYJISIPHOTO HAay4YHO-TEXHUYECKOTO XKypHaya «DJeK-
TPUUYECKUM DKCIIEPUMEHTATOP» TaKUM 00pa3oM, YTOOBI
MOJIO/IbI€ YUTATEIN CMOTJIM HMOHSTH €ro OOBSICHEHUS U
3aMHTEPECcOBATHCA AIEKTPOPU3UKON, U300peTaTelb Mpo-
CTO TpeB3o1Ien ceds B HHTPUTYIOLIEH TaAaHHCTBEHHOCTH.
Bnavane oH caenan mokupyromiee 3asiBJICHUE O TOM, YTO
JOCTUYb HAINPSKEHUS B CTO MHJUIMOHOB BOJIBT BIIOJIHE
OCYILIECTBUMO M OH B CaMOM OurkaiileM BpeMeHH Ha-
MEpEeH HarjasiJHO IPOJEMOHCTPUPOBATH 3Ty BO3MOXK-
HOCTb. 3aT€M OH paccKasaj, YTO CO3JaJl TAKOW KOHTYp
KaTyIIKA MHIYKTUBHOCTHU, YTO €0 JIETKO BO30YAUTH UM-
nyJbcaMu J1I000ro pojia, Jake HU3KOYACTOTHBIMU, U YTO
IPU 3TOM IOJIY4alTCs CUHYCOMAAJIbHBIE HENPEPhIBHBIE
KosieOanus, MoA00HbBIE KoJeOaHUsIM TeHepaTopa mepe-
MEHHOTO TOKa. M B 3akitoueHHe MOocIeJoBajl OpPUTH-
HaJIbHBIM paccka3 o IJIaBHOM IPOEKTE ero xu3Hu «Bce-
MUPHOH cucTeMe nepenayd HHPOPMAIUU U SHEPTUN»:
«OnHaKko eciy ciefoBaTh CaMOMY TOYHOMY 3Haye-
HUIO TEPMHUHA, 3TO PE30HAHCHBIN TpaHchopmaTop, Ko-
TOPBI IOMHUMO JAHHBIX CBOMCTB TOYHO COOTBETCTBYET
36MHOMY IIapy M €ro 3JIEKTPUYECKUM KOHCTAaHTaM U
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CBOMCTBaM, U Onarogapsi TaKOil KOHCTPYKIIMH OH CTaHO-
BUTCS BHICOKOA(D(EKTUBHBIM TIpU OECIIPOBOIHOMN TIepe-
nade sHepruu. [Ipu 3TOM paccTosiHME MONTHOCTHIO HECY-
IIECTBEHHO, U COBCEM HE MPOMCXOIUT CHUKEHUS UHTEH-
CUBHOCTH TMEpeAaBaeMbIX HMITYJIbCOB. MOXHO aaxe
YBEJINYUTh aKTUBHOCTh C POCTOM PACCTOSHUS OT DJIEK-
TPOCTAHIIMM B COOTBETCTBHH C TOUHBIM MaTEMaTHUYECKUM
3aKOHOMY.

KTo0 e Bbl — «JlOKTOp DNEKTPUUECTBO» U «IIOBEIU-
TeJIb MOJIHUI»? UTO BBI XOTENIHM OCTABUTH CBOUM IIOTOM-
KaM, HO, pa304apOBaBUIMCh B UX ITUYECKUX KAUeCTBAX U
ryMaHHU3Me, PeIUIN HaBCeTa YHECTH ¢ cO00M?

OTBeThI Ha 3TU BOIPOCHI €I1Ie KIYT CBOUX HCCIIE0Ba-
TeJeHd, BIPOUEM, HE MEHEE BEPOSATHO, YTO UX IIPOCTO HE
CYILIECTBYET...



*—

BMOIrPA®UYECKUE CIMPABKH

(Cseoenuis npuso0smcs Ha 0CHO8E SHYUKIONEOUl
bCD, B/]3, Buxuneouu u «Kpyeoceemy)

TECJIA, HUKOJIA (Tesla, Nikola) (1856—
1943), amepukanckuii n3ooperarens (cepd Mo mMpoucxo-
xaennto). Poauncs 10 urons 1856 rona B Cmusinax (Xop-
Batus). Oxkonumn [lonurexuuueckuit uHCTUTYT B ['parie
(1878) u Ilpaxckuii yauBepcuret (1880). Paboran mH-
xeHepoM B bynanemre u [lapmwxke. B 1884 rony nmpuexan
B Hpro-Mopk, oprann3oBai 1a60paTopHIo ¥ BCKOPE H30-
Open rerepaTop ABYX(a3HOTO MepeMEeHHOro Toka. Tecia
pa3zpaboTan HECKOJIbKO KOHCTPYKIIMH MHOTO(]A3HBIX Te-
HEpaTOpOB, IEKTPOJBUTATENICH U TPaHCPOPMATOPOB, a
TaK)Ke CHCTEMBI Iepeiaun U pacrpeaesieHus MHOTo(as3-
HBIX TOKOB. [lo3ke Takas cucrema Oblla MpUMEHEHa Ha
rugposiekTpoctaniiuu Huarapckoro Bogonana. B 1888
roxy Tecna OTKpBUI SBJIEHHE BPAIIAIOIIETOCS MarHUTHO-
IO T0JIsI, HA OCHOBE KOTOPOT'O IMOCTPOMII JIEKTPOTeHepa-
TOPHI BBICOKOW W CBEepXBBICOKOW yacToT. B 1891 romy
CKOHCTPYHUPOBAJl pe30HaHCHBIN TpaHchopmaTop (TpaHc-
dbopmarop Tecnbl), MO3BOJISIONIMI BO30YKIaTh BEICOKO-
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BOsIbTHBIE Kosebanns (10 10°B) BBICOKOI wacToThl (10
1,5.10° T'y), ¥ mepBBIM yKasan Ha GU3MOIOTHIECKOE BO3-
JIEWCTBHE TOKOB BBICOKOW 4acTOThl. Mccnemosan BO3-
MOKHOCTbH OECIIPOBOJIOUHOM IMEpelaud CUTHAJIOB U dHEp-
TMH Ha 3HAYUTENIbHBIC paccTosiHuUs, B 1899 romy myOmmdaHO
MPOJIEMOHCTPUPOBAI JIJAMITIBI M ABUTATENU, paboTarouue
Ha BBICOKOYACTOTHOM Toke 0e3 mpoBojoB. [loctpoun pa-
nuoctanuuio B Konopano-CrupuHre u paiMoaHTEHHY Ha
Jlonr-Ainenne. menem Tecnbl Ha3BaHa equHULA U3MeE-
peHHUsI TIIOTHOCTH MAarHUTHOT'O MOTOKa (MarHUTHOW MH-
nykuun). Cpenu Harpaj yueHoro — menanu 3. Kpeccua-
Ha, JIxx. Cxorra, T. Daucona. Ymep Tecna B Hbm-ﬂopKe
7 auBapsa 1943 roxa.

BECTHUHI'AY3, IXKOPIX (Westinghouse, George)
(1846—1914), amepukaHckuii H300peTaTenb, HHKCHED H
npomblnuieHHUK. Poguncs 6 oktsa6ps 1846 rona B Cen-
tpan-Bpumxke (mrrar Heio-Mopk). Bo Bpems I'paxnan-
ckoii BoiHbI B CIIIA ciyxun B apmuu u Ha (JoTe ceBe-
psiH. BectuHrays npuoOpenn u3BeCTHOCTh Oaroiapsi CBOMM
n300peTeHussM B 00JACTU >KEJIE3HOJO0POKHOTO TpaHC-
nopra. B Te BpeMeHa TOpMO3Has CHUCTEMA KEJIE3HOI0-
POKHOTO cOCTaBa OblIa YCTpOEHa TakK, 4TO LITYpBal TOP-
MoO3a Ha/10 ObIJI0O HAYMHATH KPYTUTH MOYTH 32 KMUIIOMETP
10 octaHOBKU. OKa3aBIIMCh OJHAX/IbI MACCAKUPOM T10-
€371a, Ha IIyTH KOTOPOro CTOJIKHYJIMCH JBa cocTaBa, Bec-
THUHTay3 NOHSJ, YTO HY)XHA MPUHIUIIHAIBHO UHASA TOP-
MO3Has cucTeMa. BHayvajge OH CKOHCTPYHpPOBal TOPMO3,
cpabaThIBaBIINH MOJ AaBJICHUEM napa, a B 1868 rony 3a-
MEHUJ Iap CXKAThIM BO3AyXoM. Bckope ero mueBMaruue-
CKUI TOpPMO3 ObUI YCTAaHOBJIEH HA MACCAXKUPCKUX MOE3-
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Jax BceX JKeJe3HbIX popor. Cienyoumm n300peTeHneM
Bectunraysa ctan aBTOMAaTHYECKHW NHEBMAaTHYECKHAUN
TOPMO3 JJisi OOJIBIIErPY3HBIX TOBAPHBIX COCTABOB. 3aTeM
OH CO3/1aJl CUTHaJbHbIE aBTOMAaThl U MEPeoOOpyaoBal
BCIO CHCTEMY CHUTHAJIM3AI[MU Ha JKEJIe3HBIX JI0pOrax, pas-
pabotan meron geMnUpPOBaHUS YIApOB MPH CTOJIKHOBE-
HUSX BaroHOB B Hayaje JBM)KEHUS COCTaBa M IPHU €ro oc-
TaHoBKe. OOpaTHUBIIMCH K MHBIM O0JIACTAM TEXHUKH,
Bectunray3 paspaboran cnocoObl 0e30macHOi TpaHc-
MOPTUPOBKHU MPUPOJTHOTO Tasza 1mo Tpydam Ha OoibIINe
pPacCcTOsIHUSA, YCOBEPIIEHCTBOBA 3JEKTPUUECKUM TpaHC-
dopmatop, Gmaromaps gemy Byddano (mrar Heio-Mopk)
crtan nepebiM ropoaom CIHIA, aJist ocBenieHUsI KOTOPOTO
WCTIONB30BaJICs nmepeMeHnbiid Tok. B 1893 roay amextpo-
cerb BecruHraysa ocsemana BceMuUpHYIO BBICTaBKY B
Yukaro, a B 1894 rony on ycranosun 10 snekTporenepa-
TOPOB Ha HOBOH rujaposiiekrpoctaHuuu Hwuarapckoro
Bosonana. Cpenu Opyrux 3HAYUTENBHBIX M300peTeHUN
BectuHray3za — TpamBalHBIM TSATOBBIA 3JEKTPOABUTrA-
TeJlb; AJIEKTPONPUBOIHON TOPMO3 METpoIoesa, odecrme-
YUBAIOLUN OBICTPYIO U 0€30MacHYI0 OCTAaHOBKY COCTaBa;
ANeKTpUPHUIIUPOBAHHBIN JTOKOMOTHB; aMOPTU3ATOP AJIs
aBToMoOuis. Beero on momyuun Gonee 400 maTteHTOB.
B 1910 rony Bectunrays ctan npe3ujieHTOM AMEpUKaH-
CKOTO 00IleCTBa HHKEHEPOB-MEXaHUKOB. YMep Bectun-
ray3 B Heio-Mopxke 12 mapra 1914 roza.

3JANCOH, TOMAC AJIBA (Edison, Thomas Alva)
(1847—1931), amepukaHckuii n3o0perarenb. Pommics
11 despans 1847 roma B Maitnane (mrar Oraiio) B ceMbe
sMmurpanToB u3 Hunepmaumos. Y ero orna 0bu1 HEOOIb-
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IIOK 3aBOJ| 1O MPOU3BOJCTBY JIPAaHKHU, a MaTh paboTana
WKOJbHON yuuTenbHuueil. Korna Tomacy ucnonaHuinoch
ceMb JieT, cembs nepeexana B [lopt-I'ypon (mratr Muuu-
rad). 371ech MajlbYUK MOIIEN B HIKONY, OJHAKO BCKOpE
Tomaca 3a0panu u3 yueOHOTO 3aBeJICHHS, TaK KaK y4u-
TEJb CYUTAJ €r0 MyCTOrOJOBBIM MeYTaTelleM, «KOTOPbIi
HUKOTJIa HU4ero He noosercs». Ilocie aToro Math Hava-
na yuuts Toma oma.

B Bo3pacte 12 net Tomac crtan mpoaaBLOM ra3er U
CIAJ0CTEN B MOE3/I€ Ha KEJIE3HOW IOPOTe, CBA3BIBAIOIIEN
[Topt-I'ypon ¢ JleTpoittom. B monBane cBoero joMa oH
YCTPOMIT XUMHUYECKYI0 Jaboparopuro. OcBomn mpodec-
cuto Tenerpaducra. 11 oxtsabpsa 1868 roga moxyuunn na-
TEHT Ha H300peTeHHe SIEKTPUUYECKOrOo perucrparopa
yucia rojocos. Crnenytomiee n3odperenue umeno Oosee
MPAaKTUYECKOE NMPUMEHEHUE U IMO3BOJISUIO IepeaaBaTh
HHpOpPMaIUI0 O OUPKEBBIX Kypcax C MOMOUIBIO TeJe-
rpagHoro ammapara. Ha sTom n3o0pereHnn DIUCOH 3a-
pab6oran 40 Teicsu gonnapos u B 1870 rogy opranusoBain
B Hrroapke (mrat Hero-/Ixepcu) mactepckyto, rie u3ro-
TaBJIMBaJ aBTOMATHYECKUE TeierpadHbie ammapaTbl H
JApyTyro 3jekTpoannaparypy. [IpumepHo B 3TO Bpems
B3SJICA 3a Ty e mpobiemy, KoTopas 3anumaina A. ben-
J1a, — MYJIBTHILIEKCHBIHN Tenerpad u pa3padoTan cuctemy
IYIUIEKCHOTO U KBaJpyIUIEKCHOTr0, a B 1875 ronxy — ceH-
tatmiekcHoro Tenerpada. B 1875 rogy DnucoH OTKpBLT
SIBICHUE TEPMODJICKTPOHHOU smuccuu (3gdext Sauco-
Ha), Halejlee NIPUMEHEHUE IPHU CO3JaHUU AIIEKTPOBA-
KyyMHBIX TpUOOpOB (Ipeke BCEro pajauosiammn) u Tep-
MORJIEKTPOHHBIX reHepaTopoB. ['0goM mo3xe opraHuzo-
BaJI KPYMHHYIO J1a00paTOpHUIO C MacTepCKUMHU B MeHio-
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[Tapke (mrtat Hero-/[>xepcu) u caenan MHOXKECTBO M30-
OpeTeHuii: yCOBEpIIEHCTBOBAT MUKPO(OH TeraedOHHOTO
anmapara bemra (1876), nzo0pen npubop 1 U3MEpeHUs
AKTUBHOCTH COJIHEYHOTO H3JIy4YEHHS, CO37al MEePBBIi
donorpad (1877). TI'azersl mpoBo3riacwin (GoHoTpad
«BEJNMYAWIIUM OTKPBITUEM BEKa», a caM DJUCOH MpeaJIo-
KHJI MHOKECTBO CIIOCOOOB €ro MpUMEHEHHUs: TUKTOBKA
NUCEM M JOKYMEHTOB 0e3 MOMONIIM CTEHOrpadUCTKH,
BOCIIPOU3BEICHUE MY3BIKH, 3alIUCh IEPErOBOPOB (B CO-
YeTaHUU ¢ Teae(OHOM) H Jp.

B 1878 rogy Dnucon oOpaTuics K mpoodsemMe dieK-
TPUYECKOTO OCBEILECHUS U, MPOBEJs 3a OJUH roj Oonee
6 THICSY ONBITOB B MIOMCKAX MaTepUaia JUisl JJaMIIbl HaKa-
nuBaHus, co3gan B 1879 rony nepByo NPUTOIHYIO AJIS
KOMMEPYECKOr0 MPOU3BOACTBA JIAMIIY C YTrOJIbHOW HH-
ThbI0, CKOHCTPYUPOBAJ JJIsl HEe MAaTPOH U LIOKOJb. DJU-
COH CO3/aJl CBEPXMOIIHBII 3JIEKTPOTEHEPATOP U y4acT-
BOBAJl B COOpYKeHHHU U mycke B Hpro-Mopke mepsoii B
MHpPE HEHTPAIbHOW TEMIOBOW AJIEKTPOCTAHIIUMU C pa3-
BETBJICHHON CETHIO MOJAa4Yu 3JEKTPOIHEPTUU AJs OCBe-
menust 1 apyrux Hyxna (1881). [Tomumo 3toro, DaucoH
MU300peJT IIEeTOYHON JKEIE30HUKENIEeBbIH aKKyMyJsTOpP,
NpeA0XpPaHNUTENb, TTOBOPOTHBIN BBIKIIOYATENb, MEradoH.

B 1891 romy OnucOH moiydusl MaTeHT HA KUHETO-
CKONI — ammnapar Uil JeMOHCTPAlMU IOCIeN0BaTENb-
HBIX ¢oTorpaduii ABMKymuxcs npeameros. Kynus na-
TEHT Ha IPOEKTOP, M300peTeHHbIid T. Apmarom, 23 ampers
1896 rona ocymectsun B Hpio-Hopke nepssiii my6anu-
HBI TTOKa3 KuHOGUIbMa, a B 1913 rogy mponeMoHCTpH-
poBasl KHHO(UIBM C CUHXPOHHBIM 3BYKOBBIM COIPOBO-
KICHHUEM.
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Bo Bpems IlepBoii MupoBoil BOWHBI DANCOH BO3IJIAB-
as1 KoHcynbTanroHHbIl coBeT BMC CHIA. YyactBoBain
B CO3JaHUH JIEKAPCTBEHHBIX MIPENAapaToOB, KpACUTENEH U
JpYTUX MaTepualioB, paHee UMIOPTHpoBaBIIUXCcs u3 ['ep-
MaHUH, pa3paboTal MpoIecC MOJyUYeHUSI CUHTETHYECKO-
ro ¢eHona u KUJIKUX MPOTYKTOB MEPErOHKH KaMEHHOTO
Y15, HEOOXOIUMBIX JIIsl IPOU3BOJICTBA B3PHIBYATHIX Be-
LIECTB.

HecMmoTps Ha mouTeHHBIN BO3pacT, DAUCOH MPOBO-
JUIT 32 pabOTOM MHOTHE Yachl, 3aHUMAsCh YCOBEPIIEHCT-
BOBaHWEM OECIPOBOJIOYHOTO Tejerpada, paano, CUIOBO-
ro 3JIEKTpOO0OpYyI0BaHUs, KUHOANIAPATyPhl, aBTOMOOU-
aeit u camonetoB. Becero Daucon 3amateHtoBan Ooiee
1000 mzobperenuii. Ymep Omucon B Bect-Opunmxe
18 oxTs16ps 1931 rona.

SUHIITEWH, AJIBBEPT (Einstein, Albert) (1879—
1955), ¢u3uk-TeOpeTuK, OJUH U3 OCHOBOTIOJIOKHUKOB
coBpeMeHHOW puzuku. M3BecTeH mpexae BCEro Kak aB-
TOP TEOPUU OTHOCUTEIBHOCTH. DUHINTEHH BHEC TaKXKe
3HAYMTEIbHBIA BKJIAJl B CO3JaHHEe KBAHTOBOM MEXaHHUKHU,
pPa3BUTHE CTaTUCTUYCCKUN PUBUKH U KOocMosoruu. Jlay-
peat HobGenesckoit mpemun no puszuke 1921 roga («3a
oOBsicHeHue (oTodIeKTprIecKoro dddexTar).

Ponuncs 14 mapra 1879 rona B Yieme (Broprembepr,
I'epmanus) B ceMbe Menkoro kommepcanta. K 16 rogam
OUHIITEeNH OBJaJedl OCHOBAMHM MaTE€MaTHKH, BKIIOYas
nuddepeHnarbHOe M MHTETPAIBHOEC HCYHCICHU. B
1896 roxy DitHmITENHH cTan ctyneHToM L{ropuxckoro mo-
nutexHukyma. [locne BeimyckHoro sk3amena B 1900 romy
OWHIITEHH B T€YEHUE JABYX JIET HE UMEJ MOCTOSHHOTO
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Mmecta pabotel. Henponroe BpeMs oH npenogaBan GU3NKY
B llladdraysene, qaBan 4acTHbIE YPOKH, a 3aTEM II0 pe-
KOMEH/IALMH APY3€il MOIydni MECTO TEXHUYECKOTO JKC-
nepta B [lIBeiapckom nmatenTHOM Ofopo B bepre. B atom
«CBETCKOM MOHACTBIpe» ODWHIITEHH mpopabortan 5 jeT
(1902—1907) u cuuTan 3TO BpeMsi CaMbIM CUACTIUBBIM H
IUIOJJOTBOPHBIM MEPHOIOM B CBOEH JKHU3HHU.

XpOHOJOTUYECKH TEePBBIMU OBLTH HCCIEOBAHUS
DiHIITelHA IO MOJIEKYJIIpHOM (hu3uke (Hayaao uMm Obl-
70 mosioxkeHo B 1902 romy), mOCBSIIEHHBIE MPOOIIEeMe
CTATUCTUYECKOTO OMUCAHUS JABUKEHUS aTOMOB M MOJie-
KyJI ¥ B3aUMOCBSI3U JIBIXKEHUS U TeTOThl. B cTatbe 1905
rox «O IBUI)KEHHUH B3BEIIEHHBIX B IMIOKOSAIIENCS XKHUIKO-
CTH YaCTHID» OH C IOMOIIBIO CTATUCTUYECKUX METOJIOB
MOKa3aJl, YTO MEXIY CKOPOCTHIO IBHKEHHS B3BELICHHBIX
YaCcTHIl, UX pa3MepaMu U KOd(DPUIMEHTAMH BSI3KOCTH
KHUJKOCTEH CYIIECTBYET KOJUYECTBEHHOE COOTHOIIEHUE,
KOTOPO€ MOXHO IPOBEPUTH 3KCIEPUMEHTAIBHO. DWH-
HITEHH MpUAan 3aKOHYECHHYI0 MaTeMaTUYECKYyI0 GopMy
CTAaTUCTHYECKOMY OOBSICHEHHMIO 3TOTO SIBICHUS, MpE.-
CTaBJICHHOMY paHee MoJbCKUM (uszukom M. CMoiyxoB-
CKHM. 3aKOH OpOYHOBCKOTO JBYOKCHHS DWHINTEHHA OBLI
MOJIHOCTBIO MoATBepkaeH B 1908 romy onbiTamu ¢pan-
my3ckoro ¢u3uka XK. I[leppena. PaGoTel mo mMosekysp-
HOM (pU3MKe TOKa3bIBAJIMA MPABUIBHOCTD MPEICTABICHUIN
0 TOM, YTO TEIUIOTa eCTh (hopMa SHEPTUHN HEYIOPSJOUCH-
HOTO ABMKEHUS MOJieKyJd. OZHOBpEMEHHO OHU MOATBEP-
KAAIM ATOMHCTHYECKYIO THUIIOTE3y, a HPEAJIOKEHHBIH
OWHIITEHHOM METOJI ONPENIEICHUS] pa3MEpPOB MOJIEKYJ U
ero ¢opmysa it OPOYHOBCKOTO JBMIKCHHS MO3BOJISITH
OTpeAeUTh YUCIO MOJIEKYJI.
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Ecimu paboTel mo Teopuu OPOYHOBCKOTO JIBMIKCHUS
IPOJOJIKUIN U JIOTUYECKH 3aBEPUIMIIM MPE/IIECTBOBAB-
e padoThl B 00JIaCTH MOJEKYJISIpHOW (DU3UKH, TO pa-
00THI 1O TEOPHUH CBETAa, TOKE 0a3WpOBaBIIMECA HA Cle-
JAHHOM paHee OTKPBITHH, HOCHUIIM MTOMCTHHE PEBOJIOLH-
OHHBIU XapakTep. B cBoeM yueHun DUHIITEWH onupancs
Ha runote3y, BeABUHYTYI0 B 1900 romy M. Ilnankowm, o
KBAaHTOBAHMHM JSHEPTHH MATEPHAIBHOIO OCLUIUISATOPA.
Ho DiinmTeiiH nomien gajibiie U MOCTYJIWPOBAT KBAHTO-
BaHHME CaMOT'0 CBETOBOI'O U3Jy4YEHHs, paCCMaTpUBast 1MO-
ClIeIHEee KaK MOTOK KBAHTOB CBeTa, WM (OTOHOB ((o-
TOHHAsl TEOPUs CBETa). ITO MO3BOJISIIO MPOCTHIM CIOCOOOM
00BACHUTH (hOTONEKTpUUECKU 3P HEeKT — BHIOMBaHUE
JJICKTPOHOB M3 METaJlJla CBETOBBIMHU JIy4aMH, SIBICHUE,
obHapyxenHoe B 1886 romy I'. ['epriem u He ykiaapiBaB-
meecs B paMKu BOJIHOBOM Teopuu cBeTa. J[eBATH JeT
CIIyCT TpEJOXEHHas DUHIITEHHOM HHTEpPIpeTaIus
OblIa OATBEPIKJEHA UCCIIETOBAaHUAMHU aMEPUKAHCKOTO
¢u3uka Mwmukena, a B 1923 romy peanbHOCTh (OTOHOB
cTasa OueBUIHON C OTKpbiTHeM 3(hdekta Komnrona
(paccestHMe pEHTTEHOBCKHX JIydel Ha 3JIeKTPOHax, ci1abo
CBSI3aHHBIX C aTOMaMu). B 4MCcTO HAYYHOM OTHOLICHUHU
TUIOTE3a CBETOBBIX KBAHTOB COCTaBMJA LIEIYIO 3IOXY,
0e3 Hee HE MOTJU Obl MOSBUTHCS 3HAMEHUTAsT MOJECIb
atoma H. bopa (1913) u rernanbHas runore3a «BOJIH Ma-
tepun» Jlyn ne bpoitns (navano 1920-x ronos).

B Tom xe 1905 romy Obina omybnukoBaHa paboTa
OiiHmTelHa «K 31eKTpoauHAMUKe ABMKYLIUXCS TE.
B Helt uznaranace crienuaibHasg TEOPUS OTHOCUTENBHO-
CTH, KOoTOpast 000011a1a HBIOTOHOBCKHUE 3aKOHBI JABHKE-
HUS ¥ MIEPEXOUIIa B HUX MPU MaJbIX CKOPOCTSX JIBHIKE-
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Hus (v << c). B 0cHOBe Teopuu JIeKAIIH JBA IMOCTYJIaTa:
CHEeUUANbHBIA NPUHLMUI OTHOCUTEIBHOCTH, SIBJISIOLIUI-
cs 000OmeHneM MEXaHHYEeCKOTO MPUHIIUNA OTHOCHU-
tenpHOCTH ['anmuies Ha moOble (U3MUECKHE SBJICHUS
(B Mr00BIX MHEPIIUAIBHBIX, T.€. IBUKYIIUXCA 0€3 ycKope-
HUSI CUCTEMax Bce (pu3nyecKue nporecchl — MeXaHuye-
CKHE, IJIEKTPUYECKHUE, TEIUIOBBIE U T.J. — IMPOTEKAIOT
OJIMHAKOBO), W MPUHIIUI MOCTOSHCTBA CKOPOCTH CBETA B
BaKyyMe. ODTO IpPHUBEIO K JIOMKE MHOTMX OCHOBOIIOJA-
raroMX MOHATUH (a0CONIOTHOCTh MPOCTPAHCTBA U Bpe-
MEHH), YCTAHOBJIEHUIO HOBBIX IPOCTPAHCTBEHHO-BPEMEH-
HBIX MPEJCTaBICHUI (OTHOCUTENbHOCTH JAJIMHBI, BpEMe-
HU, OJTHOBPEMEHHOCTH COOBITHII). MUHKOBCKHH, CO3-
JABIIUM MaTeMaTUYECKYl0 OCHOBY T€OPUH OTHOCUTEIb-
HOCTH, BBICKAa3aJl MBICIIb, YTO NMPOCTPAHCTBO U BpPEMS
JIOJKHBI paccCMaTpUBaThCs Kak eauHoe 1ienoe (06061ie-
HUE €BKJINJ0BA IPOCTPAHCTBA, B KOTOPOM POJIb YETBEP-
TOrO U3MEpPEHHS Urpaer Bpemsi). PazHbIM HKBUBaJEHT-
HBIM CHUCTEMaM OTCUETa COOTBETCTBYIOT Pa3HBIE «CPE3bDY
MPOCTPAHCTBA-BPEMEHHU.

Ucxons u3 cneunanbHOW TEOPUU OTHOCUTEIBHOCTH,
DitamTeitH B ToM ke 1905 roay oTkpsi1 Ghopmy B3ammo-
CBS3M Macchl U dHepruu. M3 Hee crieayer, yTo n11000# ne-
PEHOC YHEPTUH CBSA3aH C MEPEHOCOM Macchl. J1a HopMy-
Ja TPaKTyeTcs TakKe KaK BhIpaKeHHUE, OMHCHIBAIOIEE
«TpEBpaIEHuE» Macchl B d3HEpruro. MIMeHHO Ha 3TOM
NPEJICTABICHUH OCHOBAHO OOBSICHEHHE TaK HAa3bIBA€MO-
ro «aedekra macce». B konme 1909 roma DWHIMITEHH 110~
JYYHJI MECTO KCTPAOPIUHAPHOTO Mpodeccopa TeOpeTu-
geckoil ¢pu3uku [{ropuxckoro yHuBepcutera. 3/1eCh OH
npenojaaBaji TOJIbBKO TPU CEMECTpa, 3aTEM MOCIEI0BaII0
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MOYETHOE MpUTalleHue Ha Kadeapy TeopeTHYecKOoi
¢u3uku Hemenkoro yauepcuteta B [Ipare. Mcxons u3
CBOEr0 MPUHIIUIA OTHOCUTEIbHOCTH, OH B 1911 Toay B
ctatbe «O BIMSHHUM CUIIBI TSKECTH HA PACIPOCTPAaHEHUE
CBETa» 3aJI0KUJI OCHOBBI PENIATUBUCTCKON TEOPUU TSATO-
TEHMS], BBICKA3aB MBICIIb, YTO CBETOBBIE JIy4YH, HCITyCKae-
MbI€ 3Be37jaMH U Tpoxojsuiue Boau3u ConHLa, A0TKHBI
U3ru0aThcs y €ro MOBEPXHOCTH. TakuM oOpa3om, mpen-
M0JIarajioch, YTO CBET 00JIaAaeT HHEPIMEH U B MOJIE TATO-
TeHus: CoOJIHIA JOJKEH MCHBITHIBATH CUJIBHOE I'PABUTA-
muoHHOe Bo3xeiicTBue. Jletom 1912 roga DHHIITENH BO3-
Bpatuicd B Lropux, rae B Bricmieil TEXHUUECKON MIKOJIE
ObuTa co3aHa Kadenpa MmaTeMaTH4eckoi (Gu3uku. 3aech
OH 3aHsUICS pa3pabOTKON MaTeMaTHYeCcKOro ammapara,
HEO0OXOIUMOTO JIJIsl NalbHEHIIEero pa3BUTUA TEOPUHU OT-
HOCUTEJIBHOCTU. B 3TOM eMy momorai ero COy4eHHK
Mapcens ['pocman. IlnogoM HX COBMECTHBIX YCUIUUN
ctan Tpyn «IIpoexT 006001eHHON TeOpUH OTHOCUTEIHHO-
CTU U TeopuH TAroTeHuss». B bepiaun DiHIWTENHH npu-
obu1 B anipesie 1914 roxy, Oymyun yxe 4wieHOM AKaaeMuu
Hayk (1913), u npuctynuin k pabore B co3gaHHOM ['yMm-
OO0JIBITOM YHHUBEPCUTETE — KPYIHEHUIIIEM BBICIIIEM y4eO-
HOM 3aBejeHuu ['epmanuu. 3xeck OoH nposen 19 mer —
YUTAJl JEKIUH, BEJ CEMUHAPBI, PETYJISIPHO y4acTBOBAJ B
paboTe KOJIIOKBUYMa, KOTOPBIA BO BpeMs y4eOHOT0 roja
pa3 B HeJeo nNpoBouics B PU3MUECKOM UHCTUTYTE.

B 1915 rony DiiHIITE#H 3aBepInI co3jaHue oouiei
TEOpUHU OTHOCUTENBHOCTU. Beero uepes rog nocie omy0-
JUKOBaHUs pabOTHI MO OOIIEeH TEOPUU OTHOCUTEIBbHOCTH
DWHMITEWH TPEICTaBWII €IIe OJHY padoTy, MMEIONIYI0
peBONOIMOHHOE 3HaueHue. [10CKONbKy HE CyIIeCTBYeT
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POCTPAHCTBA U BpeMeHHU 0e3 MaTepuH, T.e. O3 BemecT-
Ba U M0JIs, OTCIO/Ia C HEOOXOAMMOCTBIO clieyeT, uyTo Bee-
JeHHas JOJDKHA OBITh IPOCTPAHCTBEHHO KOHEYHOM.
B 1916—1917 rogax Beinuin paboThl DWHIITEHHA, TOCBS-
[EHHbIE KBAHTOBOM TEOPUH H3NTydeHHUs. B HHUX OH pac-
CMOTpEJI BEPOSATHOCTH MEPEXOJI0B MEXIY CTALlMOHAPHBI-
MU cocTossHUsAME atoma (teopust H. bopa) u BeLnBuHYI
U0 MHAYLHPOBAHHOTO H3JIY4YEHHs. DTa KOHUEHIUS
cTajla TEOPETUYECKON OCHOBOW COBPEMEHHOM JTa3epHOU
TEeXHHUKHU.

Cepennna 1920-x romoB o3HaMeHOBaNIach B GU3UKE
CO3/JlaHHEM KBAaHTOBOW MeXxaHUKU. HecMoTps Ha TO 4TO
uaen DHHIITEHHAa BO MHOTOM CIIOCOOCTBOBANM €€ CTa-
HOBJICHHIO, BCKOpE OOHApYKUJIUCh 3HAYUTEIbHbBIE pac-
XOXKJEHUS MEXIy HUM M BEIyILIMMH MPEICTABUTEIAMU
KBAHTOBOM MEXaHUKH. DUHIITENH HE MOT IPUMUPUTHCS
C TEM, YTO 3aKOHOMEPHOCTH MUKPOMHPA HOCSAT JIUIIb BE-
POSITHOCTHBIN XapakTep. Mexay TeM MOJUTUYECKasl CU-
Tyauus B ['epMaHuu cTaHOBUIIACH Bce 0ojiee HANpSKEH-
HOHM. Bckope Hayanack miiaHOMEpHas KaMIaHUsl IPOTUB
co3jaTens Teopur oTHOcUTeNbHOCTU. B Havane 1933 ro-
na DitHmTeH Haxoauics B [lacageHne u mocie npuxoja
I'mtnepa k B1actu HUKOTAa Oojiee HE CTyIMal HA HEMeEIl-
Kyto 3emito. B mapte 1933 rona oH 3aBUII O CBOEM BBIXO-
ne u3 Ilpycckoll akageMun HayK U OTKas3aJjics OT Mpyc-
CKOTO Tpa’kKIaHCTBA.

C oxts6ps 1933 roga DWHIMITEHH TPUCTYMHII K pado-
Te B IIpUHCTOHCKOM YHHMBEPCUTETE, @ BCKOPE MOIYYHUII
aMEpUKaHCKOE IPakJaHCTBO, OJJHOBPEMEHHO OCTaBasICh
rpaxxaannHoM llIBeiinapuu. Y4UeHbIl NpoAOIKANl CBOU
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paboThI 1O TEOPHH OTHOCUTEIBLHOCTH; OOJIBIIIOC BHIMA-
HUE yJIeJISUT TIOTBITKAM CO3/1aHUs €IMHON TE€OPUH MOJIA.

Haxonsice B CIIA, y4eHslid cTapajics J00bBIMA 10C-
TYHOHBIMH €My CPEICTBAMU OKa3bIBaTh MOPAJIbHYIO U Ma-
TEPUABHYIO TOJJIEPKKY HEMELKHUM aHTHU(AIINCTaM, €ro
OueHb 0ECMOKOUJIO Pa3BUTUE MOJUTHUYECKON CUTYallUu B
I'epmannu. DWHIITEWH omacacs, 4YTO MOCJe€ OTKPBITHUS
nenenud sapa I'anom u Ultpaccmanom y I'utnepa nosi-
BUTCS aTOMHOE OpyXue. TpeBokach 3a cyapbOy mwmpa,
OnHwreiH Hanpasui npe3unenty CILHA @. Pyssenbry
CBOE 3HAMEHHUTOE MUCHMO, KOTOpOoe MoOyanusIo mocies-
HEro MpUCTYNUTh K paboTaM MO CO3JaHUI0 aTOMHOTO
opyxud. [locne okoHuanuss BTopoil MUpPOBON BOMHBI
DHHITEHH BKIIOUMICS B O0ph0Y 3a BceoOmiee pa3opy-
xenune. Ha topxkectBennom 3aceganuu ceccuu OOH B
Hbm-ﬁopxe B 1947 roay oH 3asBUI 00 OTBETCTBEHHOCTHU
YUYEHBIX 3a Cyb0bI MHpa, a B 1948 romy BeICTymII ¢ 00pa-
HIEHUEM, B KOTOPOM IPHU3bIBAI K 3aMPEIICHUI0 OPYKHSI
MaccoBOro nopaxeHus. MUpHOe cocylleCTBOBaHUE, 3a-
MpelleHne sIIEPHOro OpyKus, 60phOa MPOTUB MpOIMAaraH-
JIbl BOWHBI — 3TH BOMPOCHI 3aHUMATN DUHIITEWHA B 1MO-
CJIETHUE TOJIbl €T0 )KM3HU HE MEHbIIIE, YeM (PU3HKA.

VYmep Ditnmreiin B [Ipuncrone (CILIA) 18 anmpens
1955 roma. Ero mpax ObuT pa3BesiH Ipy3bsIMH B MeCTE, KO-
TOpPOE JTOJIKHO HABCETAa OCTaTbCS HEM3BECTHBIM.

HEMMAH, J)KOH ®OH (Neumann, John von)
(1903—1957), amepuxanckuii matematuk. Poguics 3 ge-
kabps 1903 roga B bygamemre. B 1926 romy okonumi by-
JanemTCKUl YHUBEPCUTET, MOIYUYHSI CTENEHb JOKTOpa
¢unocoduu. [Mpomomkun MaTreMaTHIeCKUe UCCIEI0Ba-
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Hus B ['errunrene, bepnune u ['amOypre. B 1931—1933 ro-
nax paboran B [IpyHCTOHCKOM yHHBEPCUTETE — BHavaje
B Ka4yecTBE JIEKTOPa, a 3aTeM npodeccopa MaTeMaTHIe-
ckoit pusuku. B 1933 roay nepemen B Uncturyr nep-
CIIEKTUBHBIX HccienoBanuii B IlpuHCcTOHE; OcTaBancs
npodeccopoM 3TOro MHCTUTYTa A0 KOHIA *U3HHU. Bo
BpeMs Bropoil MupoBo#l BoiiHBI HeliMan nmpuHMMan yda-
CTHE B Pa3JIMYHBIX OOOPOHHBIX NMPOEKTAX, B TOM YHUCIIE B
CO3/IaHUU aTOMHOI GOMOBI.

Heiiman BHec 3HAUMTENBHBIA BKJIaJ B pa3BUTHE MHO-
rux obnacreid matematuku. IlepBeie ero paboThl, Hamu-
canuble o BiusHUEM [[. ['mnb0epTa, MOCBAIIEHBI OC-
HoBaHuaMm matematuku. Korga K. I'egens mokaszan He-
OCYIIECTBUMOCTh TIPEIUIOKEHHON [ HIIbOepTOM TpOrpamMMEl,
Heiiman octaBus ucciaeqoBaHus B 3TOW 0o0jacTu u 3a-
HJICA GYHKIMOHAIBHBIM aHAJIU30M U €r0 MPUMEHECHH-
€M K KBaHTOBOW MexaHuke. HeilMany mnpuHagnexut
cTporas mMaTemMaTudeckas (GpopMyJIHpOBKAa NMPUHIIUIOB
KBAaHTOBOIl MEXaHHKH, B YACTHOCTH €€ BEPOSTHOCTHAS
UHTEpHOpeTanus; ero Tpyn «MaremaTH4ecKue OCHOBBI
kBaHTOBO# MexaHuku» (Mathematical Foundations of
Quantum Mechanics, 1932) cuuTaeTcs KJIACCHUYCCKHUM.
B 1932 roxy HeiimaH noka3an SKBUBaJ€HTHOCTH BOJTHO-
BOW W MaTpUYHOU MexaHuku. MccnenoBaHne OCHOBaHUUN
KBAHTOBOW MEXaHUKH MOOYIUIIO ero kK 6oyee rry0oKoMy
U3YUYEHUIO TEOPUHU ONEPATOPOB U CO3/IaHHUIO TEOPUH He-
OTPaHUYEHHBIX ONEPaTOPOB.

Tpynsl Helimana oka3aiu BIMSHUE HA YKOHOMHUYE-
CKYIO HayKy. YYEHBI! CTall OJTHUM H3 CO3/aTelIed TEOPUU
urp — 00JaCTH MaTeMaTUKHU, KOTOpasi 3aHUMAETCs U3Y-
YEHUEM CUTYallMil, CBA3aHHBIX C IPUHATHEM ONTHUMAJIb-
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HbIX pewmieHuil. IlpuioxkeHue Teopuu Urp K perieHUIo
SKOHOMHMYECKHX 3aJ]ad 0Ka3ajJoCh HE MEHEE 3HAYUMBIM,
yeM cama Teopusi. Pe3ynbTaThl 3TUX UCCIIEIOBaHUN OBLITU
ony0yiKoBaHbl B pabote «Teopus Urp 1 SdKOHOMUYECKOE
noseaeHue» (The Theory of Games and Economic Beha-
vior, cOBMECTHO ¢ 3koHOMUCTOM O. MopreHumrepHoM,
1944). Tpetbeit 001aCThI0O HAYKH, Ha KOTOPYIO OKa3ayio
BIIMsiHUE TBOpuecTBO HelimaHa, crana Teopusi BBIYUCIIU-
TEJNbHBIX MAIIMH U aKCMOMAaTHYECKasi TEOPUsI aBTOMATOB.
HacTosimum naMsSTHUKOM €ro JOCTH)KEHUSAM SBISIOTCS
CaMU KOMIIbIOTEPHI, MPUHIUIIBI JEHCTBUS KOTOPHIX ObI-
7 pazpabotanbl UMeHHO HelimanoMm (oT4acTu COBMECT-
Ho ¢ ['. Tonacraiinom).

Ywmep Heiiman B BammarTtone 8 gespans 1957 rona.



*—

TOJIKOBbIM C/IOBAPUK

AHHucunAYUS — TIPOIIECC, IPU KOTOPOM YacTUIIA U €€
AQHTUYACTHIIA, CTAJIKMBASICh, B3aUMHO YHUYTOXKAOT JIPYT ApyTa.

Aumuyuxnon — o0nacts B atmocepe, XapakTepu3yroIasi-
Cs TIOBBIILICHHBIM JIaBlicHHeM Bo3yxa. Ha kaprax pacripenerne-
HUS1 IaBJICHUSI OH TIPEZICTABIIACTCS KOHIIEHTPHYECKUMH 3aMK-
HYTBIMH W300apaMy (JIMHUSIMHA PABHOTO JIaBJICHUs) HETpa-
BWJIHOM, TIPUOIM3NTEIBHO OBaJbHOU (hopMbl. HamBricmiee
JIaBJICHUE — B LICHTPE aHTUIIMKIIOHA M YOBIBACT K TIepU(epHH.

Anmuuacmuya — y K101 4aCTULIbI MAaTEPUU €CTh COOT-
BETCTBYIOIAs aHTH4acTuLa. [Ipu coyapeHnu 4yacTulibl U aH-
THYACTHLIBI IPOUCXOUT NX AHHUTWIIALMS, B pE3YJIbTAaTe KOTO-
PO BBIIEISAETCS SHEPIUS U POJKIAIOTCS IPYTHE YACTHLIBL.

Acmponomuueckas eOunuya (a.e.) — CpeHee pacCTOSHUE
Mexy teHTpamu 3emin v ColHIIa, TPUMEPHO paBHOE OO0JTb-
1IOW MOJTyOCH (MOJIOBMHE HAMOOJBIIEro TUaMETpa JIUIUIICA)
3eMHOM opouThl. OHA U3 HanbOIee TOUYHO OIPE/IEICHHbIX ac-
TPOHOMUYECKUX TOCTOSIHHBIX, HCIOJb3yeMasi B KaUeCTBE €Iu-
HUIIBl U3MEPEHUS PACCTOSIHUNA Mexay Tenamu B ColHeUHOH
cucreme. 1 a.e. =149 597 870 + 2 xm.

Ammocgepa 3emmu (0T rped. atmos — nap u sphaira —
map) — ra3oBasi 000JI09Ka, OKpy>Karomias 3emito. ATMocde-
POl MPUHATO CYUTATH Ty 00JIACTH BOKPYT 3eMJIH, B KOTOPOiA
ra3oBast Cpe/ia BpalaeTcsi BMecTe ¢ 3eMyeil Kak euHOe LENoe.
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ATMocdepa obecrieunBaeT BO3MOXKHOCTh JKH3HH Ha 3emiie U
OKa3bIBAeT OOJIBIIIOE BITUSHHE HA PA3HBIC CTOPOHBI )KU3HH de-
JIOBEUECTBA.

Ammocgheproe oasnenue — ruipoCTaTUIECKOE JABICHUE,
oOKa3piBaeMoe arMoc(hepoii Ha BCe HAXOMAIINECs B HEH mpe-
MeTbl. ATMOC(epHOE JaBleHne — Ba)KHENILAs XapaKTePUCTH-
Ka COCTOSIHUSI aTMOC(EPBI; B KOKIOW TOUKE aTMOC(epbl OHO
OIIPEJIENAETCS] BECOM BBIIIIEIIEKAILIETO BO3LyXa.

Ammocgheproe snekmpuiecmso — COBOKYITHOCTb HEKTpUYe-
CKUX SIBJICHHH U TIPOLIECCOB B ammocgepe. Paznen puzmku at-
Moc(epbl, U3yHaroLIMii AIEKTPUUECKUE SBICHUS B aTMOchepe
U ee JNEeKTpudecKre cBorcTBa. [Ipu mccnmemnoBaHum atMo-
c(pepHOro AMEKTPUYECTBA U3YUAIOT HNIEKTPUUECKOE TIONIE B aT-
Mocepe, ee HOHHM3AIMIO U MTPOBOJUMOCTD, JIEKTPHIECKHE
TOKHU B HEH, 00bEMHBIE 3apsi/ibl, 3apsi/ibl 00IaKOB U OCA/IKOB,
IPO30BBIE Paspsiabl M MHOTOE 1p. Bee mposiBienus atmocdep-
HOT'O JIEKTPUYECTBA TECHO CBSI3aHBI MEKITY COOOM, U Ha MX
Pa3BUTHE CWIIBHO BIIUSIOT METEOPOJOTrHYecKre (HhakTopbl —
oOmaka, ocajku, metenu U T.1. K oGmactu armochepHoro
ANIEKTPUYECTBA OOBIYHO OTHOCAT MPOIIECCHI, MPOUCXOSIINE B
mponocgepe n cmpamocgepe.

Amom — HarMeHbIIAst YaCTHI[a OOBIYHOTO BEIIECTBA. ATOM

COCTOMT U3 KPOLLEYHOI'0 A/1pa (COCTaBIEHHOI'O U3 POMOHO8 U
Helimpono8) N OOPAILIAFOIINXCS BOKPYT HETO 971eKMPOHOS.

Asponomus (OT Tped. aer — BO3AyX ¥ NOMOS — 3aKOH) —
HayKa, u3ydaromnias (pu3nIecKue M XUMHIESCKHE TPOIIECCHI B
BEPXHUX CIOSIX amMOocep TIIAHET, B TOM YUCIIE U 36MHOM 1O0-
HOC@hepbl Ha BBICOTAX OT MSTHICCSTH IO TISITUCOT KAJIOMETPOB,
7€ MPOLECChl JUCCOLMAIIMN U MOHU3ALUU Ia30B UMEIOT J10-

MUHHUpYIOLIEe 3HaYCHHE.
buocgpepa — ecrectBeHHas cpena 0OOMTaHUS )KUBBIX CY-
IIIECTB.

Baxyym — npocTpaHCTBO ¢ HU3KUM J[aBIICHUEM UM BOOO-
mie 6e3 naBneHus rasa. Pa3nuyaioT KOCMUYECKH BaKyyM C
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10—1000 gacTui B KyOomeTpe, 1JabopaTopHbIA BaKyyM C OTKa-
YaHHBIM Ta30M JI0 JI0Jiel 3eMHOM arMochepsl U (pU3NUECKHi
BAKyyM C TIOJIHBIM OTCYTCTBHEM KAKHX-JIHOO MUKPOYACTHII,

Buxpesvie moxu, v moxu @yko (Oyxko, XKan bepnap Jle-
oH (1819—1868) — 3HameHHTHIN PpaHIly3cKUil PU3UK U ac-
TPOHOM), — 3aMKHYTBIE IEKTPHUYECKIE TOKU B MACCUBHOM
MPOBOJIHUKE, KOTOPbIE BO3HUKAIOT MIPU U3MEHEHUU TIPOHU3BI-
BAIOLLIETO €r0 MArHUTHOI'O MOTOKA.

Bo3oyuinvie maccyl — 4acTvl HIDKHETO CI10sT aTMOC(ephl —
Tpornocgepbl, TOPU3OHTATBHBIE pa3Mepbl KOTOPBIX COM3MEPH-
MBI C OOJBIIMMY YaCTSIMU MAaTEPHKOB 1 OKeaHOB. Kaxiast Bo3-
JyIIHask Macca o0JazaeT OmpeneseHHOW OIHOPOJHOCTHIO
CBOWCTB U TIepeMeNaeTcs KakK I1eJI0e B OJTHOM U3 TeUCHHH 00-
el UpKyIsimn atMocdepsl. [Ipr 3ToM OHM pas3nerneHs mo-
TPaHIMYHBIMH 30HaMU — (QpoHTaMu (cM. Ppormul ammocgep-
Houle). Pacunienenne Tporochepsl Ha BO3IYIIHBIE MacChl He-
TIPEPBIBHO MEHSETCS: B CJIOKHOM CUCTEME BO3AYIIHBIX TCUEHUN
OHM TIEPEMEIIAI0TCS M3 OTHNX 00JacTelt 3eMiu B IpyTHe, Me-
HSIs TIPH 3TOM CBOM CBOMCTBA, Mcue3as U (POPMHPYSCh 3aHOBO.

T'amma-uznyuenue — >IEKTPOMATHUTHOE U3ITy4EHHE C
OYEHb MAJIOW IJIMHOW BOJIHBI, UCITyCKAEMOE IPU PaJMOAKTHB-
HOM pacnajie Win IpH COyAAPEHUSIX JIEMEHTAPHBIX YaCTHILL.

I'pasumayuonnoe 63aumooeticmeiue — camoe ciadboe 13 ue-
ThIpeX (PyHIaMEHTAIBHBIX B3aWMOJCHCTBUI, OONagaromiee
OOJBIITMM PAJITYCOM JICHCTBUS. B rpaBUTaIlMOHHOM B3aHMO-
JIEMICTBHY YYacTBYIOT BCE YACTULIbI MATEPUHL.

I pom — 3ByKOBOE sIBIICHUE B aTMOC(epe, COPOBOIKIAI0-
Iiee paspsiMoIHUY, BHI3BIBACTCS KOIECOAHMSMH BO3IyXa MO
BIIMSIHIEM MIHOBEHHOTO TIOBBIIIICHUS IABJICHHS HA ITyTH MOJI-
HuU. Packatbl TpoMa OOBSCHSFOTCS TEM, YTO MOJHHS UMEET
OOJIBIIYO UTMHY H 3BYK OT Pa3HBIX €€ YYaCTKOB JIOXOIHT JIO
yXa HaOJIIo/IaTeNsi HEOJHOBPEMEHHO, a TAK)Ke OTPaKCHHUSIMHU
3ByKa OT OOJIAKOB.
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Jlnuna 6011bI — PACCTOSIHUE MEXITY JBYMS COCEIHUMH
TpeOHSMH BOJTHBI WITH MEKITY JIBYMSI €¢ COCETHIMH BITaITHAMM.

3akon coxpanenus snepuu — 3aKOH HayKH, COTJIACHO KO-
TOpOMY 3HEpTrHst (1 €€ MacCOBBIN SKBUBAJICHT) HE MOKET HU
CO31aBaTbCs, HU YHUUTOXKATHCA.

Honwt (om Tped. i6n — WyIIHiA,) — SJICKTPUIECKH 3apsi-
JKEHHBIC YaCTHIIbI, 00Pa3yIOIINECs MPU TOTePe WU TPHUCOE-
JMHEHUH SJICKTPOHOB (WJIM IPYTHX 3apSDKEHHBIX YACTHIL) aTo-
MaMU{ WK TPyIIiaMi aToMOB. TakiMu rpyrmnamy atoMoB MO-
YT ObITh MOJIEKYJIbI, PAIUKAIIBI HITU IPYTHE YaCTHUIIBL.

Honuzayus — o0pa3zoBaHue MOJOKUTENBHBIX U OTPULIA-
TENbHBIX HOHOB M CBOOOMHBIX AJIEKTPOHOB U3 AJIEKTPUUECKH
HEUTPAIBHBIX aTOMOB M MOJIEKYJL.

Honocghepa (ot nons! 1 rped. sphaira — map) — MOHU3U-
pOBaHHAs 4acTh BepXHEW arMoc(hepbl; pacroyioKeHa BBIIIE
50 kM. BepxHeil rpaHuLieil SIBISETCS] BHELIHSISL 4YaCTh MarHuTO-
cdepsl. [penacrasnser cobolt mprpoaHOE 00pa3oBaHUE paszpe-
JKCHHOUW CTa0OMOHM3MPOBAHHOM IIJIa3Mbl, HAXOJAIICHCS B
MarHMTHOM TIOJie 3eMIT U oOnaiaronieit oraroapsi CBoel BbI-
COKOM DJIEKTPOIPOBOHOCTH CHEIU(PUUECKUMUA CBOHCTBAMH,
OTIPEICTISFOIIMMHE XapaKkTep paclpOCTPaHEHUS B HEW paro-
BOJIH M Pa3/IMYHbIX BO3MYLLECHUH.

Keanm — MuHUMalbHas OPLUsS, KOTOPOU U3MeEpsieTcs
UCITyCKaHH€E WM MOIVIOLICHUE SHEPTUUL.

Kesanmoesas mexanuxa — teopus, pa3paboTaHHAst HA OCHO-
BE€ KBAHTOBO-MEXaHMUeCKoro npuHuuna [lnanka u npuHmna
HeonpeneneHHocTr [ elizeHbepra.

Konegexyus (ot nmar. convectio — TpUHECEHHE, TOCTaB-
Ka) — TEPEHOC TEIUIOThI B KUJIKOCTSIX, ra3ax WM ChITY4rX
cpenax MOTOKaMHy BEIIeCTBa. Pa3nmyaroT ecTeCTBEHHYIO, WK
CBOOOJTHYIO, Y BBIHYKJICHHYFO KOHBEKITHIO.

Kocmoeonus — paznen acTpOHOMUM, U3YYaIOIHIA POUC-
XOXKJIEHUE U pa3BUTHE TulaHeT U COTHEUHOW CHUCTEMBI B I1e-
JIOM, 3B€3]I, TAJIAKTUK U T.JI.
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Kocmonozus — nHayxka, 3aHuMaroniascs usyuenuem Bee-
JIEHHOM KaK IIEJIOro.

Mazenummnoe none — none, CO31ArOLIEE MArHUTHBIE CHJIBI.
Ceiiyac MarHuTHOE TIOJIE U NIEKTPUYECKOE TI0JE OOBEANHSIIOT-
Csl B 2JIEKTPOMAarHUTHOE TOJIE.

Muxpogoanosoe ceepxevicokouacmomnoe usnyyenue (CBY-
u31y4enue) — FMEKTPOMArHUTHOE U3JTy4EHHE, BKITIOYALOIIee B
ce0s CAaHTUMETPOBBI ¥ MUJUTMMETPOBBINA AUANa30Hbl PAIHO-
BoyH (0T 30 cM — wactota 1 [Ty mo 1 mm — 300 [ Tx). ['panu-
bl MKy UHPPaAKPACHBIM, TEPArepIIOBHIM, MUKPOBOIHOBBIM
U3IIy4eHHEM W YJIbTPABBICOKOYACTOTHBIMHM PAAMOBOIHAMU
NpUOJIM3UTENBHBI U MOTYT OIIPEAEIISATHCS MO-pasHOMy. Muk-
POBOJTHOBOE M3ITydeHHE OOMNBIION MHTEHCHBHOCTH HCIIONbB3Y-
ercs 1l OECKOHTAaKTHOTO HarpeBa U TepMooOpabOTKU MeTal-
JIOB B MUKPOBOJIHOBBIX I1€4aX, a TAKKE JUIS PAANOIOKALH.

Monnus — rUraHTCKU SIEKTPUUYECKUI HCKPOBOM paspsiz
B ammocgepe, TPOSIBISFOIINIACS 00BIYHO SPKOM BCIIBIIIKON
CBETa U COMPOBOXKIAIONIMM ee rpoMoM. Hanbornee yacto Bo3-
HHKAEeT B Ky4eBO-JIOXKJIEBBIX 00JIaKax, TOra OHM HA3bIBAOTCS
TPO30BBIMU; MHOT/IAa 00Pa3yeTcsi B CIIOUCTO-TOK/ICBBIX 00J1a-
Kax, a TAKXKe MPU BYJIKAHMYECKUX U3BEP)KEHUSAX, TOPHATO U
TBUTEBBIX OYpsIX.

Mycconwt (ppanir. mousson, OT apad, MayCHM — BpeMsI I'O-
Jla) — YCTONYMBBIE CE30HHBIE MEPEHOCHl BO3/MyXa Y 3€MHOU
TOBEPXHOCTH U B HIDKHEH YacTy Tporocdepbl. XapakTepusy-
F0TCSl PE3KUMH U3MEHEHUSIMU HAIPaBJICHUS OT 3UMBI K JIETy U
OT JIeTa K 31Me, MPOSBIISIOIMMUCS HaJl OOIIMPHBIMH palioHa-
MH 3eMIIH.

Hetimpuro — nerdaiimas (BO3MOYKHO, Oe3MaccoBast) dJie-
MEHTapHasl YaCTHIA BEIECTBA, YYACTBYIOIIAsk TOJIBKO B Clla-
OBIX M TPaBUTAIMOHHBIX B3aUMOJICHCTBHSIX.

Heiimpon — He3apshbKeHHast 9acTHIla, OYeHb OJM3Kast 10
CBOICTBaM K MpoToHy. HeWTpoHBI coCTaRISIOT OoJiee MOT0BH-
HBI YaCTHII, BXOJSIIX B COCTAB OOJIBIIMHCTBA aTOMHBIX SI/IEP.
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Tlapnukoswiii a3¢hpexm (opandicepetinwiii 3¢ppexm) ammocpe-
bl — CBOWCTBO arMoc(epbl MPOIyCKaTh CONMHEUHYIO paua-
IIMI0, HO 33]IEP’KUBATh 3€MHOE U3ITy4E€HHUE M TEM CaMbIM CIIO-
COOCTBOBaTh aKKyMYJISIIMH Teruia 3emiei. 3eMHast armocdepa
CPaBHHUTEIHHO XOPOILIO MPOITYyCKAaeT KOPOTKOBOJIHOBYIO COJI-
HEYHYIO PaJIMALHIO, KOTOpast TOYTH MOJHOCTHIO TOMIIOIIAETCS
3eMHOI MOBEPXHOCTHIO, TAK KaK aJIb0eI0 3€MHOW MOBEPXHO-
ctu, B obuiem, Mano. HarpeBasich 3a cuer morsiomeHus comi-
HEYHOM paJualuy, 3eMHast IIOBEPXHOCTb CTAHOBUTCSI UCTOY-
HUKOM 3€MHOT0, B OCHOBHOM JUIMHHOBOJIHOBOI'O, M3JTy4EHHUs,
MPO3pavyHOCTh aTMOC(Epbl Ui KOTOPOro Maja U KOTOpoe
MIOYTH TTOTHOCTBIO TIOTIOIAETCS B aTMocdepe.

Iaccamuor (neMm., en. uucio, Passat, ot romn. passaat) —
BO3/IyIIIHbIE TEYEHHS B TPOITMUECKHX IIMPOTaX OKEAHOB, CPaB-
HUTEJILHO YCTOMYMBBIE B TEYEHUE BCETO rofa. SBisioTes va-
CTBIO 001IIeH YupKyayuu ammocgepoi. OOIIEe HAPABIICHAE
maccara — € BOCTOKa Ha 3anajl. B HuwkHeil yactu Tponocgepbl
(Ha BbICOTE 1—2 KM) €ro JIOMOJHSIOT MEPUINOHAILHBIE CO-
CTaBJISIIOIIME, HAIPABJICHHbIE IPEUMYIIECTBEHHO K 9KBATOPY;
B pe3yibrare B CeBEpHOM NOJIYLIAPUU 11AcCaThl Yallle BCETrO
SIBIISIFOTCSI CEBEPO-BOCTOYHBIMU BeTpamu, a B KOxHOM — 10r0-
BOCTOYHBIMH. IlaccaTsl TECHO CBsI3aHBI C CyOTPONMYECKUMHU
OKEaHMUYECKMMHU aHTULUKIOHAMH (JIyIOT MO OOpaIleHHbIM K
9KBATOpY MeprepusiM ITHX aHTHLUKIOHOB). Han mareprka-
MH B TPOIHUKAX, TJIe PEXKUM BeTpa OoJiee MI3MEHYUB, OHH BbIpa-
JKEHbI MEHEE OIPEETICHHO, a B Psie PaliOHOB 3aMEHSIOTCS
MYCCOHaMH.

Ilnazma (ot Tped. plasma — BbUIETIIEHHOE, OPOPMIICH-
HOE) — YaCTHYHO WJIM MOJIHOCTBIO HOHW30BaHHbIH a3, B KO-
TOPOM IIJIOTHOCTH IMOJIOKUTECIIbHBIX U OTPULIATCIIbHBIX 3aps/10B
NPAKTHYECKH OJTMHAKOBBI. [IpH TOCTAaTOYHO CHIILHOM Harpe-
BaHWM JIOOOE BEILIECTBO MCTIAPSACTCS, MpeBparasich B ras. Ec-
JIM YBEJIMYMBATH TEMIIEPATYPY U JAIbIIIE, PE3KO YCHIIUTCS TPO-
[IECC TCPMUYECKON MOHHM3AIINH, T.€. MOJIEKYJIbI I'a3a HAYHYT
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pacriagaTbCs Ha COCTABIISIOIINE X aTOMBI, KOTOpBIE 3aTeM
NPEBPALIAIOTCS B UOHbL. VIOHU3aIWs ra3a, KPOME TOr0, MOYKET
OBITh BBI3BaHA €r0 B3aWMO/ICHCTBHEM C 3JIEKTPOMArHUTHBIM
u3iydenreM (pomouonuzayus) nma 6oMOApIMPOBKOIA ras3a 3a-
PSDKCHHBIMU YaCTULIAMH.

Ilo3umpon — aHTYacTHLA (TTOJOKUTEIIBHO 3apsKEHHAsT)
NIEKTPOHA.

ITlone — HeuTo, CYIECTBYIOIIIEE BO BCEX TOUKAX MPOCTPAH-
CTBA ¥ BPEMEHH, B OTJIMYME OT YACTHIIbI, KOTOPAst CYIIECTBYET
TOJILKO B OIHOM TOUKE B KK/ MOMEHT BPEMEHHU.

TonapHoe cusinue — CBEUCHUE BEPXHUX CIIOEB AaTMOC(EPBI
3emmmn (woHocdepsl) u apyrux miaHet: FOmmrepa, CartypHa,
VYpana, HenryHa, BcrieacTBre X B3aMMOJEHCTBUS C 3apsKEH-
HBIMH YaCTHLIAMH COTHEYHO20 8empa.

IIpomon — NONOKATENBHO 3apskeHHas yactuia. [ Ipoto-
HBI 00pa3yloT MPUMEPHO MOJIOBUHY BCEX YACTHULI, BXOJAIINX B
COCTaB siziep OOJBIITMHCTBA aTOMOB.

Paouayuonnwiii horn — pagroaKTHBHOE U3ITyUCHHE, TIPH-
CyTCTBYIOIIIeE Ha 3eMJIe OT €CTECTBEHHBIX M TEXHOT'€HHBIX HC-
TOYHHKOB, B YCJIOBUSX KOTOPOTO TIOCTOSIHHO HAXOJHUTCS YeJo-
BeK. M30exarh paJoakTUBHOTO OOJYYEHHS HEBO3MOXKHO.
Kuznb Ha 3emie BO3HMKIIA U Pa3BUBAETCS B YCIIOBHSIX TIOCTO-
SIHHOTO OOJTy4UeHHSI.

Paouoaxmuenocms — caMONIpOM3BOJILHOE MIPEBpAICHIE
OJTHOT'O aTOMHOTO S7Ipa B JIPYTOE.

Paououznyueniue — 3MeKTpOMarHuTHOE M3ITyIESHHUE C JJTH-
Hamu BomH 5 X 10° — 10'° MeTpoB 1 "acToTamu, COOTBETCT-
BeHHO 0T 6 x 10” I't u no Heckoapkux ', PaguoBonHb! uc-
TMOJIB3YIOTCS TIPH TIepe/iaue IAHHBIX B PAJUOCETX.

Paouonoxayus (PJI) — TexHn4eckas Hayka, 00beINHSIIO-
I11asi METO/TBI M CPEICTBA OOHAPYIKCHHS, U3MEPEHHUS KOOP/IH-
HAT, a TAKKe OIPE/IeTICHHE CBOMCTB U XapaKTEPUCTUK Pa3Tiy-
HBIX 00BEKTOB, OCHOBAHHBIC HA HUCIIOJIb30BAHUU PaTHOBOJIH.

244



Tecna v cBepxceKpeTHble nNpoeKTbl MeHTaroHa

Pa3nnyaror akTHBHY!0, MOMYaKTUBHYIO, aKTUBHYIO C [1aCCHB-
HBbIM 0TBETOM M maccuBHYyIO PJI. IToapaznensrorcs no ucmoss-
3yeMOMY JIHaNa3oHy paJHOBOJIH, 110 BUTY 30HAUPYIOLIETO CHI-
HaJla, YUCITy IPUMEHAEMBIX KaHAJIOB, YHCITy M BUIly U3Mepsie-
MBIX KOOpAWHAT, MecTy ycranoBku PJIC.

Conneunulii gemep — NOTOK MUKPOYACTHLL, HCITyCKAEMbIX
Commatzem co ckopoctbio 300—1200 kM/c B OKpyskatolee Koc-
MHYECKOE MPOCTPAHCTBO. MHOXKECTBO MPUPOIHBIX SIBICHAN
CBSI3aHO C COJIHEUHBIM BETPOM, B TOM YHCJI€ MArHUTHbIE Oypu
U TIOJISIPHBIE CUSIHUS. B OTHOIIEHNH ApyryX 3Be3/1 ynoTpeois-
€TCsl TEPMHH <GBE3[HBIM BETEPY, TAK YTO 10 OTHOLIECHUIO K COJ-
HEYHOMY BETpY MO>KHO CKa3aThb «3Be3HbIi BeTep CosHL@a».

Cnexmp — pacuieryieHue BOJIHBI (HapHUMeEp, SJIeKTpoMar-
HHUTHOI) HA YaCTOTHbIE KOMITOHEHTBHI.

Cmayuonapnoe cocmosmue — COCTOSIHUE, HE N3MEHSIOLIEe-
Csl CO BPEMEHEM: BPALIAIOLIMICSA C MOCTOSSHHOM CKOPOCTBIO
I1ap HAXOJWUTCS B CTALIMOHAPHOM COCTOSIHUH, IIOTOMY YTO, HE-
CMOTpS Ha BpalICHUE, B KX/l MOMEHT OH BBINJISAUT OOH-
HaKOBO.

Cmpamocgepa (ot nar. stratum — cjioit u rped. sphaira—
11ap) — cJoi aTMochepbl MEXKIY mponocgepoti i me3ocghepotl
(ot 8—16 kM 10 45 — 55 kM), Temmepatypa B ctparocdepe B
00I1IeM pacTeT ¢ BBICOTOM. [ 'a30BbIii COCTaB BO3/IyXa B CTPATO-
cdepe cxoeH ¢ TporochepHbIM, HO B HEM MEHBIIIE BOJITHOTO
napa ¥ OOJIbIle 030Ha C HAMOOJIBINCH KOHIICHTpAIHEH B CIIOe
ot 20 10 30 kM. TemsoBoii pexxum cTpaTtocgepbl B OCHOBHOM
ONpeIeNsieTCs JIy9UCThIM TEII000MEHOM, B MEHBIIEH cTere-
HH — BEPTUKAJIBbHBIMU JIBIKCHUSIMUA M TOPU3OHTAIIBHBIM 1€~
PEHOCOM BO3/TyXa.

Cmpumepul (aHTII., €11, 9ACIIO, streamer, OT stream — TeUb,
MPOHOCHTBCS) — Y3KHE CBETAIINECS KaHAJTBI, 00pa3yroImecs
BHYTPH Ta3a B 3JIEKTPUUECKOM II0JI€ TIPH IABJICHUSX, OJIM3KHX
K arMocepHOMy 1 Ooiee BBICOKHX, B CTa UM, MPE/IIECTBYO-
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el AMEKTPUYECKOMY MTPOOO0I0 3TOTO Ta3a. Bo3HWKHYB, OHU
YIUTHHSIIOTCS ¢ OOJBIIION CKOPOCTHIO, BO MHOTO Pa3 MPeBOCXO-
JIAIIEH CKOPOCTh JABMKSHUS 3apsHKEHHBIX YaCTHUI] MEXKITY DIIEK-
tponamu. OOBACHSETCS 3TO homouoHUu3ayuell, TIPOUCXOIAIICH
B CHJIBHOM 3JIeKMPUYecKom noje, Co31aBaeMoM MPOCTPAHCT-
BEHHBIM 3apsioM. [lo cTpyKType cTprMepbl BO MHOTOM CXOJI-
HBI C JINAICPaMHU MOJTHH.

Cmpytinoe meyenue — BO3IYyIIHOE TEUCHHUE B BEpXHEH mpo-
nocghepe 1 B HUXKHEH cmpamocgepe ¢ IOYTH TOPU3OHTAIBHON
OCBI0, XapaKTePH3YIOIIeecsi OONBIIMMH CKOPOCTSIMHU, OTHOCH-
TEJTHHO MAJIBIMU TIOTIEPEYHBIMH Pa3MepaMi 1 OOJIBIINMU Bep-
THKaJIbHBIMH U TOPH30HTAIBHBIMU TpaJueHTamMu Berpa. Takoe
TeYEeHHEe HAIIOMUHAET TUTAHTCKYIO CTPYIO CPEl OTHOCHTEIh-
HO cJ1a0BIX BETPOB OKPY>KAIOIIeH aTMOC(EpHL.

Texnocghepa — obnacts BeeneHHOM, TEXHIYECKH OCBOCH-
Has 4eJI0BEYECKOW ITUBUIIM3alIMEH.

Tponocghepa (o1 Tped. tropos — MOBOPOT, UBMEHEHNE — H
cdepa) — HIKHSIS, TIPeodIaaromias Mo Macce 9acTb 3eMHON
atMoc(epbl, B KOTOPOI TeMIepaTrypa HOHMKAeTCsl C BBICOTOH,
MPOCTHPAETCS B CPEIHEM JI0 BHICOT 8&—10 KM B TIOJISIPHBIX IIIH-
porax, 10—12 kM B yMepeHHBbIX, 16—18 KM B TpONUYECKHX.
Han tponocepoii pacionaraercs cmpamocghepa, OT KOTOPOM
OHa OT/IeJICHa CPABHUTEJILHO TOHKUM EPEXOAHBIM CII0OEM —
Tpormomay3oii. B Tpomocdepe cocpenoTodeHa BCS OCHOBHAS
Macca Bo3ayliHoi obonouku 3emiu. Cpennee atMochepHoe
JaBJICHUE Ha BEpXHEW I'PaHUIIEC B yMEPEHHBIX HIMPOTaX MEHee
aTMoc(epHOTO JIaBIICHHUS Y 3eMHOM MoBepXHOCTH. Camble BbI-
COKHE TOpbI OCTAIOTCS B TIpeAIeNiax Tporocgepsl U BCs eATelb-
HOCTb YeJIOBEeKa IPOXOJIHT B Tporocdepe, TOIbKO KocMuye-
CKUH W BO3LYLIHBIA TPAHCIIOPT BBIXOJUT 32 MPEAEIIbl TPOIO-
cdepbl — B cmpamocgepy.

Typbynenmnocms — siBIeHHE, HAOMIOAAEMOE BO MHOTHX
TEUCHUSIX KHUIKOCTEH 1 Ta30B U 3aKJII0YAIOIIEECs] B TOM, UTO B
9TUX TEYEHHSAX 00Pa3yrOTCs MHOTOUYNCIICHHbIE BUXPU PA3IU-
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HBIX Pa3MEpOB, BCIIEICTBUE YETrO UX TMAPOJMHAMUYECKUE U
TEPMOAMHAMUYECKUE XapaKTEPUCTUKU (CKOPOCTh, TEMIIEpaTy-
pa, JIaBlIeHUE, TUIOTHOCTb) MCIBITHIBAIOT Xa0THYECKHE (ITyK-
TyallMH ¥ IOTOMY M3MEHSIOTCS OT TOUKHU K TOUKE M BO BpeMe-
HU HEPEryJSIPHO. DTUM TypOyJICHTHbIE T€UEHHS OTIMYAFOTCS
OT TaK Ha3bIBaEMBbIX JJAMUHAPHBIX TeUeHUH. BOIbIIMHCTBO Te-
YEHUH KHUJIKOCTEW U ra30B B MPUPOJIE (IBWKEHHE BO3IyXa B
3eMHOI atMocdepe, BOIbI B pekax M MOpSIX, Taza B aTMoc(e-
pax CorHIa ¥ 3B€3/1 U B MEXK3BE3/IHBIX TYMAHHOCTSIX U T.11.) U
B TEXHUUYECKUX YCTPOUCTBAX SIBJISIOTCS TYpOYJICHTHBIMH.

Yekopumens wacmuy — yCcTpocTBO, KOTOPOE C TIOMOIIBIO
AIIEKTPOMArHUTOB JIAeT BO3MOXHOCTh YCKOPSITh JIBHDKYIIIAECS
3apsDKCHHBIC YaCTHIbI, IIOCTOAHHO YBCIIMYMBAS UX SHCPI'HIO.

®as3a (7151 BOIHBI) — MOJI0KEHUE TOUKH B LIMKJIE B OIIpe-
JIeTICHHBI MOMEHT BPEMEHH; Mepa TOro, HAXOUTCS JI TOUKa
Ha rpe0He, BO BIIAJUHE WM IIe-HUOY b B IPOMEKYTKE.

DomouoHuzayusi — WOHN3AIINS ATOMA HITH MOJICKYJIBI IPU
UX B3aUMOJICHCTBUH C OTHUM WJIH HECKOJILKUMH (hOmMOHAMU
(moxpoGree cMm. Honusayust).

@omomn (0T Tpeu. phos, poa. magex photés — cBeT) — aze-
Menmapuasa vacmuya, Kearm JJICKTPOMATHUTHOI'O U3JTYyUYCHUA
(B Y3KOM CMBICIIE — CBETA).

(Domoaﬂekmpuqecmte A6n1erus — JJIICKTPUUCCKHUC ABJICHMSA,
MpOUCXOAAIIHE B BEIICCTBAX IO I[GﬁCTBPIGM QJICKTPOMArHuT-
HOI'O M3, Ty4CHUS.

Domoagpgexm — UCIYCKAHUE DIICKTPOHOB BEIIECTBOM
MO/ ISHCTBUEM 3JIEKTPOMArHUTHOTO M3ITyYCHUS ((hOmMOoHO8).

Dponmvr ammocgepnvie (GpoHTHI TporochepHbIC) — MPO-
MEXYTOYHBIE, TIEPEXO/HBIC 30HBI MEXK/Iy BOIYIIHBIMUA Macca-
MH B Tporiocepe. 3oHa arMochepHoro (ppoHTa OYEHb y3Ka 110
CPaBHEHHIO C Pa3JCIsIeMbIMHU €0 BO3IYLIHBIMH MACCaMH, TI0-
ITOMY €€ TPHOIMKEHHO PAacCMATPHBAIOT KAK TOBEPXHOCTh
paszzierna iByX BO3MIYIIHBIX Macc Pa3HOi TeMIepaTypbl, Ha3bl-
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BaeMOW (PPOHTAILHOW MOBEPXHOCTHI0. Ha crHONMTHUYECKHX
KapTax arMoc(epHbIid (PPOHT U300pAKAIOT B BUJIE JIMHUM (JTH-
Hus pponta). [ToBepxHOCTH (PpOHTA pacnonaraeTcsi HAKIIOHHO
K 36MHOW MOBEPXHOCTH, IIPUUEM XOJIOHBIA BO3MYX JIEKHT B
BHJIE OYEHD MOJIOTOT0 KIIMHA M0 TeIIbIM.

Luxnon (ot rpeu. kyklon — kpy>karuiicsi, Bpaluarommii-
csl) — arMocepHOoe BO3MYIIIEHHE ¢ TIOHWKEHHBIM JIaBJICHUEM
B IICHTPE M BUXPEBBIM JIBIDKEHHUEM BO3/yXa. Pasnuyaror BHe-
TPOIMYECKHE M TPOMUYECKUE NUKIOHBI. [locnennue obmana-
10T OCOOBIMHU CBOMCTBAMH M BO3HHKAOT TOPA3/I0 PEKE.

Lupkynayus ammocghepvt — 0011Ias1 cucTeMa KpyImHOMac-
mITaOHBIX BO3AYIIHBIX TEYSHUH HAJl 3eMHBIM IIapoM. B Tporro-
cepe croma OTHOCATCS nAcCcamul, MyccOHbl, BO3IYIIHbIE TeUe-
HUSI, CBA3aHHBIC C YUKIOHAMU Y AHMUYUKIOHAMU, B CTPATO-
chepe — TIPEHMYIIECTBEHHO 30HAJbHBIC (3amagHble W
BOCTOYHBIE) NEPEHOCHI BO3/IyXa C HAJIO)KEHHBIMH Ha HHUX TaK
Ha3bIBAEMbIMH JUTMHHBIMH BoJHaMu. Co3/aBast mepeHoc BO3-
Jlyxa, a C HUM TeIUla ¥ BIIard U3 OJTHUX PETMOHOB B JPYyTHE,
[UPKYJSLUS SIBISETCS BaKHEUIIMM KIIMMaTOOOPa3yIOIIIM
nporeccoM. XapakTep MoroJbl ¥ ero U3MEHEHHUs B JIF000M
MecTe 3eMIIM ONpe/eIsIOTCS He TOJIBKO MECTHBIMH YCJIOBUSMU
TEII0000pOTa U BIaroo00opoTa MEKIy 36MHOM ITOBEPXHOCTHIO
1 aTMocepoi, HO ¥ IUPKYJISIIHEH atMochephl.

Yepras Ovbipa — 00IacTh POCTPAHCTBA-BPEMEHH, U3 KOTO-
POIi HUYTO, 1aXKe CBET, HE MOXKET BBIOPAThCs HAPYXKY, TOTOMY
YTO B HEW YPE3BBIYAIHO CHUIILHO JIEWCTBUE TPABUTALIH.

Dnexmpuueckuil 3aps0 — CBOMCTBO YaCTHIIBL, Oaromaps
KOTOPOMY OHa OTTAIKMBACT (WM MPUTSTHUBACT) JAPYTHE YaCTH-
IIb1, FIMEIOLIIHE 3apsi]l TOTO e (WM MPOTHBOIIOIOKHOTO) 3HAKA.

Onexmpomazsnummoe 83aumooeticmeue — B3auMOJICHCTBUE,
KOTOPOE BO3HUKACT MKy YaCTUIIAMH, OOJIa IarOIIMH K-
TPUYECKUM 3apsioM. Bropoe 1o cue u3 yeThipex (hyHaaMeH-
TaJIbHBIX B3aUMO/ICHCTBUIA.
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Onexmpomaznummusie 601HbI — PACIPOCTPAHSIONICECS B
MPOCTPAHCTBE BO3MYILEHHUE 3IEKTPUUECKUX M MATHUTHBIX I10-
aeid. OCHOBHBIMHM XapaKTEPUCTHKAMH 3JIEKTPOMArHUTHOIO
U3ITy4eHHs] IPUHATO CUUTATh YaCTOTY, JUTMHY BOJHBI U TOJIA-
puzanuto. [[MHa BOIHBI 3aBUCUT OT CKOPOCTH paclpoCTpaHe-
HUSI M3Iy4eHHs. [pymnmoBasi CKOPOCTh pacrpoCTpaHEHHUS
JIEKTPOMArHUTHOTO M3JIyYEHUS! B BaKyyMe€ paBHA CKOPOCTH
CBETa, B IPYTUX Cpeax 3Ta CKOPOCTh MeHblIe. Da3oBast CKO-
POCTb 3JIEKTPOMarHUTHOI'O U3JTyYEHHs B BaKyyMe TaKkKe paBHA
CKOPOCTH CBETa, B Pa3JIMYHBIX Cpelax OHA MOXKET OBbITh Kak
MEHBIIIe, TaK 1 OOJIbILIe CKOPOCTH CBETA.

Dnexmpon — 4acThIIa, 00MaJaroIIAst OTPULIATEIBHBIM JJICK-
TPHYECKHM 3apSIOM M 0OpAIIAIOIIAsCS B anome BOKPYT sIpa.

Onemenmaphas wacmuya — 9acTUIA, KOTOPAsi CANTAETCS
HEICTAMOM.

AHoepHulil cunmes — POIIECC COYTAPSHUS ABYX sIJIEp U T0-
CIICIYFOITIETO MX CITMSTHUSI B OTHO OOJIee TSDKETIOE SPO.
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Ob ABTOPE

@eiirun Oner OpecToBUY, 3aBEAYIOMUN CEKTO-
poM Teopduszuku MHCTUTYTa HMHHOBAIIMOHHBIX TEXHOJIO-
ruii YAH, getictBuTtenbHbIi wieH YAH.

OO6nactb Hay4YHBIX UHTEPECOB BKIIOYAET CIEIMalb-
HbIE BOIPOCHI KBAHTOBOW panuou3uku, GU3MKu HOHO-
cthepsl U KOCcMoca.

Hayunsiit pegakrop exeroguuka YAH «®wuszuka um-
IYJIBCHBIX MTPOLIECCOBY, WICH peaKOoIIeruu xypHana «Koc-
MOHaBTHKa» U cOopHuka «M30pannsie Tpyast MUT YAH».
ABTop cBeime 100 medaTHBIX padOT W HAYIHO-TIOMYJISIP-
HBIX KHUT: «OOBIKHOBEHHOE HaydHOE uyqo», «Bemukas
taiina Bcenennoit», «Taiteel Becenennoi», «TaiiHa ma-
IIMHBI BPEMEHN», «3BE3IHBII MUPY.

Bce 3ameuanus u npeonodcenusi 6bi Modceme 8blcKa-
3amb agmopy no snexmpontot noume folor@bigmir.net


mailto:folor@bigmir.net
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COAEPAHME

Mpepucnosue
Bctynnenue. OTE/Ib «HblO-MOPKEP»,
5 AHBAPA 1943 IOJA
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MnaBa
FnaBa
FnaBa
FnaBa
MnaBa
FnaBa
MnaBa

MnaBa

nepsasa. S/IEKTPUYECKMIA BOJILLEBHUK
sTopas. MOBE/IUTE/Ib MOJIHUMN.

TpetbA. MJTIASMONAbI TEC/IbI

yetepTas. MEX [IBYX BOMH

natas. MAPABO/IONA MHXKEHEPA TEC/Ibl
wectas. TAMHA U30BPETATENA
cepgbMan. HEBECHbBIE MPU3PAKU
Bocbmass. BOCMMOMUHAHUA O BYAYLLEM
pesatada. 3XO KOCMHUYECKUX BYPb

3aknoyenune. NMPEABUAEHUE TEC/IbI

Buorpacduueckme cnpaeku

TosiKoBbINM CJIOBapUK

Y10 ewe noyuTarhb.
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16
50
67
91
110
130
156
181
203
217
224
238
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PACKPbITBIE TAMHbI

0. ®enruH
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OTBeTCTBEHHbIN peaakTop H. CamoxmHa
XyZoXecTBeHHbINM pefakTop B. TepeLueHko
TexHuueckuit peaaktop O. Kyaukosa
KomnbloTepHasn BepcTka E. Kymwaesa
KoppekTop J/1- Topo6beL

000 «U3paTenscTBo «3KCMO»
127299, Mockaa, yn. Knapul LieTkun, a. 18/5. Ten. 411-68-86, 956-39-21.
Home page: www.eksmo.ru E-mail: info@eksmo.ru
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Bymara raa. Yen. neu. n. 13,44.
Aon. Tupax 4000 3k3. 3aka3 Ne 1672
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OAO "Teepckoi nonurpapudeckuin kombuxat” 170024, r. Teepob, np-T flenuna, 5.
Tenedon: (4822) 44-52-03, 44-50-34, Te nedpoH/pakc: (4822)44-42-15
Home page - www.tverpk.ru 3nexTponHas noura (E-mail) - sales@tverpk.ru
-
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OnNToBas TOProBNs KHUraMu «IKCMO»:
000 «TA «3kcMo». 142700, Mockosckas 061., SlIeHuHCKWA p-H, . Buakoe,
GenokamexHoe W., 4. 1, MHOrokaHanbHbivi Ten. 411-50-74,
E-mail: reception@eksmo-sale.ru

Mo sonpocam npuobpeTeHns KHUI «IKCMO» 38pYyCEXHLIMM ONTTOBLIMH
noxynarenamu o6palLaTLCH 8 OTAEN 3apybexHbix npoaax T4 «3xkcMo»
E-mail: international@eksmo-sale.ru

International Sales: Intemational wholesale customers should contact
Foreign Sales Department of Trading House «Eksmo~ for their orders.
international@eksmo-sale.ru
Mo 8ONpoOCaM 38Xa3a KHAI KOPIIOPaTHBHLIM KTHEHTaM,

8 TOM YMCN@ B CNOUMAnNsHOM OPOPMACHNN,
o6pawarscs no 1en. 411-68-59 fob. 2115, 2117, 2118
E-mail: vipzakaz@eksmo.ru

OnTosas Toproans Gymaxo-6es086iMH
M KQHUENRPCKXMMN TOBSDaMN ANR WKONL B oPuca «Kany-IxcMor:
Komnatus «KaHu-3xkcmo»: 142702, Mockosckas o6n., JIeHUHCKMIA p-H, . BuagHoe-2,
BenoxameHnHoe w., 4. 1, a/a 5. Ten./dpaxc +7 (495) 745-28-87 (MHOrokaHanbHbI#).
e-mail: kanc@eksmo-sale.ru, caiT: www.kanc-eksmo.ru

Nonnsii 8CCOPTHMENT KHNI H3QATENbCTRA «IKCMO» 4NN ONTOBLIX NOKYNaTeneH:
B8 Canxr-NevepGypre: OO0 C3KO, np-T O6yxosckoi O60poHH, A. B4E.
Ten. (812) 365-46-03/04.

B HuwxHem Hosropoge: OO0 TA «3kcmo HH», yn. Mapwana BopoHosa, 4. 3.
Ten. (8312) 72-36-70.

B8 Kasauu: ®unman 000 «PAL-Camapa», yn. dpesepHas, a. 5.

Ten. (843) 570-40-45/46.

B Pocrome-Ha-fony: OO0 «PAL-PocTos», np. CTauku, 243A.

Ten. (863) 220-19-34.

B Camape: 000 «PAiLL-Camapa», np-T Kuposa, A. 75/1, nutepa «E».
Ten. (846) 269-66-70.

B ExaTtepunbypre: 000 «P/l1LI-ExaTepunbypr», yn. Mpubantuiickas, A. 24a.
Ten. (343) 378-49-45.

B Knese: OO0 «PAL, 3xcmo-YkpauHas», MoOCKOBCKMA Np-T, A. 9.
Ten./daxc: (044) 495-79-80/81.

Bo Nusose: TT1 000 «3xcMo-3anan», yn. By3kosa, A. 2.
Ten./dpaxc (032) 245-00-19.

B Cumdeponone: 000 «3kcMo-KpbiM», yn. Kuesckas, a. 153.
Ten./dpakc (0652) 22-90-03, 54-32-99.

B Kasaxcrane: TOO «PAL-Anmartei», yn. floM6posckoro, A. 3a.

Ten./dakc (727) 251-59-80/91. rdc-almaty@mail.ru

TMonusif aCCOPTHMONT NPOAYKUMNM HIRATONLCTRA «IKCMO»:
B Mockse B COTH MarasuHos «HoBbIA KHMXHBIH»:

UeHTpanbHuih Marasni — Mocksa, Cyxapesckan nn., 12. Ten. 937-85-81.
Bonrorpaackuii np-7, a. 78, Ten. 177-22-11; yn. Bpatucnasckas, a. 12. Ten. 346-99-95.
NHdopmauma 0 MarasamHax «HOBbIM KHYXHbI» NO Ten. 780-58-81.

B Canxr-Nevep6ypre B coTn maraaunos «Byxsoens:

«Maraaux Ha Hesckom», A. 13. Ten. (812) 310-22-44.

o sonp P UIOHHS D B KHMrax H3QaTesIbCTRE «IXCMO»
obpaujarscs 8 pexnamusii otaen. Ten. 411-68-74.
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3JonoToH 2 HE 930TEPHKH
LT

3TO HE MO
T2 KHUra —
ITPAMOE TOMY A
EAunCTBEHHBIM COOPHUK
AMYHBIX CBUACTEABCTE AJOACH,
0612BIMXCA C AYXOBHBIMM
Yuureanmu
1llambaAbt, Macca MHTEPECHBIX

CBUAETEABCTB, MHOXRECTBO
WUCTOYHMUKOB!

CBUAETEABCTBYIOT
OYEBMALIBI!

A HAO v CHEXHbIe AOAW — XpaHUTeAM 3anoBeaHsix obaacten [umanacs;

A nopleMHBIE XOAB W TYHHEAM, BEAYIJUE M3 CTADUHHHX XPamoB B
cKpbiTsie apamsi [Llambaan;

b HEBCAOMbIC AYYH, JAIGUIRAIOIIME NOACTYIBE K ObuTean,

A HeoDbigHbie CTIOCOBHOCTH APXATOB — AGBUTAUMA, MATEPHAAMAUMS,
ACTPAABHBIE TOACTHL 1 CITOCOOHOCTh MTHOBEHHO MOABAATHCS B AK0GOM
TOMKE 36MHOTO IIapa;

4. OuMUJEHVE AYPH MAAHETH ¢ LCABIO BOCCTAHOBACHUSA 3HEPIETHIECKOTO
PABHOBECHS ITPUPOAHBIX CTUXHI;

b TIPOTUBOOOPCTBO ¢ YEPHBLMU MAraMi ATAZHTMAM 1 COBPEMCHHBIMM
CHAIMY 3AZ, CTP Cs1 TIOPaBOTTB (¢ NOACH;

b, 32rAAOYHBIA METEOPUT, ITPUCAAHHBI Ha 3EMAIO 13 c03Be3Ans OpuoH u
0DAAAZIOI MY KOAOCCAABHBM 3BOAIOUMORHBIM BAUSHUEM HR OKPYXa-
1011jee ITPOCTPAKCTBO;

£b. TIMHCTBEHHBIE 3¢PKAAA YuMTeAEH, OTPAKAIOIYUE COCTOAHHE IEMHBIX
HEAD ¥ NOKa3nBalolyue coOpMA Dyayijero

W MHOTHE APYIUe Taitibl aereHaapHoit OGurean! V%
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po Tecny BO BCEM MUPE N3AHO HEMAJO KHUT, HO BCE
OHW HanmncaHbl nucatensaMmu-6ennetpuctamu. MNepen Bamm —
nepeasi kKHura o Tecne, HanMcaHHas y4eHbIM-PU3NKOM,
00BACHMBLLMM «Hyaeca» Tecnbl C NO3ULMIA KBAHTOBOM
HU3NKM M COBPEMEHHBIX UCCNEA0BaHMIA B 061aCTN TOHKUX :
9HEPruii 1 UHbIX MMPOB. JTa KHUra PacKPbIBAET YUATATESIO e
HOBbIE, ELLIE HEU3BECTHbIE PakThl, KACAIOLMECH KaK XU3HW,

TaK ¥ yANBUTESbHBIX Hay4YHbIX LOCTUXEHWUIA Hkonbl Technbl.

+ Camble nHTepecHble @akTbl brorpadpum Technbl;

* YOMBUTENbHbIE OTKPLITUS CEPOCKOro reHns
1 ero 060rHaBLUME 3MOXY Hay4HbIE B3Nk,

* 13006peTeHus Tecnbl Ha cnyx6e BOEHHOro
BegomcTea CLLUA;

* MarHeTpoH Tecsnbl ¥ NOCNEeACTBUS 3HAMEHUTOrO
DunapgenbUiicKoro aKCrnepuMeHTa;

*+ 00BACHEHMS NapaHOPMaJibHbIX CrIOCOBHOCTE!
1 3arafio4HbIX OTKPbITUIA Tecnbl ¢ N03nLMiA
COBPEMEHHbIX Hay4HbIX TEOPWIA

1 MHOTUe Apyrue TaiHbl cepbckoro nsobpetarens

OTKPbITbI YUTATESIIM B 3TOW KHUTE.,
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CD%ﬁ{rv}u Oner OpecToBuY, 3aBeAyIOLNIA CEKTOPOM

TeopeTMieckon Gpuanku NHCTUTYTa MHHOBALWOHHBIX TEXHOOMMIA
YAH, penctautensHbiin wieH YAH. O6nactb HayyHbIX MHTEPECOB
BK/IOYAET CneLmanbHbe BONPOChl KBAHTOBOW paamopnanku,

" uankmn noHocdepsbl 1 Kocmoca. Hay4Hbin pefakTop exeroaHuka
YAH «®u3nka uMnynbCHLIX MPOLECCOB», YieH PEAKOIErN XypHana

«KocmoHasTuka» 1 cOopHuka «M36panHbie Tpyabl AT YAH>.

Astop cabiwe 100 nevatHbix paboT 1 Hay4HO-NONYNISIPHBIX KHAAT:
%‘OﬁbIKHOBeHHOGﬁiaWHOG 4yyno¥; «Benukas taitHa BeenenHon»,
«TaitHbl Beenennois, «TaitHa MalunHbl BpeMeHn», «3Be3fHbIi Mup».

.
Bce 3ameyanus n npeanoxetns
“Bbl MOXeTe BbiCkaaTh aBTOpY ISBN 978-5-699-36716-0

10 3NEKTPOHHOM NoyTe | |I‘|| ‘ |”
9 1

_ folor@bigmir.net ‘ w’
& 9'785699"367160'>



