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CUTHANDbI K MAPCY B HAAEXXAE
HA NPUCYTCTBME JXM3HU
HA STOW MNAHETE

«Heio-Mlapk Mepanspgy — Bockpecense,
12 okTabps 1919 ropa
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< MR apPOXAEHNE UAEN O TOM, YTO APYrUe NnaHeTol Hacene-
3Hbl PasyMHbIMKU CyLLIECTBAMU, MOXET ObiTe 3aMeveHo
- yXe Ha 3ape umBwmaauyyn. Cam no cebe 3T0T hakT eaBa
- v wmen 6b1 GOMbLUOE 3HAYEHWE, NMOCKONkKY B OCHOBE
» MHOrvX APesHUX NOBEPUIA Nexanu HeBexecTso, CTpax fn-
;.,50 uHble NoByxaeHuA — noGpele UNK. AypHbLIE, 8 NoBepbA
: 3aTH BbUt4 He Bonee 4yem nnogamMy HENOATOTOBAEHHOID W
' KaAMy4eHHOro BooGpaxenus: Bnpoyem, ecnu kakas—nubo
KOHUEernuuWs BeKaMK XWBeT B CO3IHaMMKU, CTaHOBACL BCe
cunktHee U cUnNbHee BMECTe C POCTOM 3HAHWA U Pa3BUTU-
" @M WHTEeNNeKTa, 310 Mo3BONAET C YBEPEHHOCTbI0 3aKM0—
© YYTb, YTO B OCHOBAHMW TAKOrO0 WHCTUHKTUBHOIO NOHUME—
. -HMA nNexuT uctuHa. OTaensHo B3ATaA XM3Hb KOPOTKAa ©
’ nonHa owuboK, HO 4encBe4ecTso, paccMaTpvBaemoe B
i yenom, 6eCCMepTHO K HenorpelLMmo. axe ToYHbIe 8H—
¢ Hbl@, NOMY4eHHbIE NPY NOMOLLM Pasyma, U Hay4Hbie BbiBO—
{ ¥ Abl CNepyeT NPUHUMAaTL C OCTOPOXHOGTBIO, BCRU OHW Ha-—
S npaeBneHbl NPOTUE CBUAETENbLCTB, HAKOMNEHHbIX BCeM po—
5 & AOM YeroBeHeckV M, U ero BEKDBOro onbITa.
g CoBpemMeHHbI8 VCCIeROBaHNUA OTKPLINK (haKT CyLIecT-
( BOBSHMSA fpyruX MUPOB, HAxXOOALWMUXCHA B8 YCNOBWURAX, BO
i MHOrOM - AOA0BHBIX HALLMM, 8. TAKXE TO, 4TO OpraHuyeckas
;-,.)KM:BHb CRNOHHE 38POXJAATLCA W PasBUBaTeCA TaMm, rpe
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eCTk TEnno, CBAT ¥ BNAaXHOCTL, Mb! 3HaBM cerogHs, 4To
nogotHble YeNosua CYLECTBYIOT H3 HECMETHOM KOnMYe—
ctee HefBecHbix Ten. B ConHevwHon cucteme ocobeHHo 06—
patLgioT Ha cebn BHUMaHue aBa w3 Hux — BeHepa u Mape.
Mepsas nnaHeTa BO MHOMMX OTHOWEHUSX NogobHa 3emne
W, 6e3 comHeHMs, AOMXHa GblMb obuTanuLem Kakor-nueo
hOpMbI XKu3HK, HO 06 3TOM Mbl MOXEM MMLUb FragaTte, No-
CKONBKY €68 NOBEePXHOCTL CKPLIT@ OT HaWero B3arnspgs
nnoTHoW aTmocdepon. Brapylo nnaHeTy MOXHO Habnio—
RaTe 683 TPyna, a8 NpovcxoasiumMe € Hell MepuoauYecKu
N3MEHeHWUR, KQTOpbIe OCKOHANBHO U3Y4YeHb! HbiHE NOKoW—
Hbim Mepcueanem Sloyannom’, SBNAOTCA BECKWMM apry—
MeHTOM B NOAASPXKY MPERNONOXEHUA O TOM, Y4TQ OHa Ha—
ceneHa pacoit, 3HaUUTENLHO NPEeBOCXOARLLIEN HALLM B OB—
nageHwn cunamu NPUpogdkI.

Ecnu geno ofictouT Takum oGpasom, Torga Bce, 4ero
Mhl MOXEM DOCTUYL Ha HaLLUEeW nnadere, — 310 n"ycm 8
CpaBHEHUM C COBEPLUEHCTREOM TeX -CPEACTs, crnocobHbix
NoMO4s HaM DBRAfETL CeXPeTaMu, kompble OHM NONXHbI
BbiNK OTKPLITE B X0Ae 60pbbii € HecriowaAHLIMK CTUXUAMU
mupo3gaHus. Kakan ato bbina Gbt Tpareaus, y3Hah Mbl Ko~

-raa-HuGyRb, YTO 3TOT 3aMa4aTentHbii HApoR nocTurna

HeMuHyemas ruberb ¥ 4TO BCe QparoyeHHbIe 3HaHUA, KO-
TOpble y HX OGbUiM U KOTOPBIE OHW, BOSMOXHO, NLTAMChH
nepepaTtb Ham, okasanuce yTpadeHsol. 1 xota 3a nocnen-
Hue NECATUNETUR Hay4HbIE MCCNeNOBaRUA yKPenuny ne—
penaBaemyld N3 NCKONeHUA B NOKONeHue UReio o Cylle—
CTBOBEHMWA BHE3EMHOFQ PB3YM8, HUKAKOW CepLesHOM
MONKLITKY YCTAHNOBUTL € HUM CBAAL He morno Gbimb Npep-~
MPUHATO N0 CBMOro HEeQSBHEro BpeMeHU, NoCKonbky 1A
3TOro He MMEeNoCb COOTBETCTBYIOWMX CPEACTB.

1epcusany Noysnn (1855~1916) — ocHosaTens ¥ nepshm am-
pexTop KpynHeiuen 1acTHoi obcepeaTopun B CLLIA.
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Mpoext KcnonL3osaHuN CESTOBOrO Ayva

'Yxe A@BHO NPEANONaranoch UCNONb30BaTh C 3TOM e~
IO Ny4U CBETA, ¥ HECKONbKD YHEHBLIX MyXel faxe paspa—
6oTanu 0co6kIe NNaHDI, KOTOPbIE BPEMS OT BpeMeHu 06Cy~
xpanuco 8 fepuoamke. OAHAKO UX BHUMETENLHOE U3y4e~
HWe MOKA3bIBAET, YTO HW OAMH U3 HUX HEOCYLIECTBUM,
AaXe 6CNy NOMYCTUTL, YTO MEXNNaHeTHOe NPOCTPSHCTBO
38NONHAET 0AHA NMMLLL OFHOPOAHAA W HENOCTUXKUMO pas-—
pexeHHan tpens, KoTopylo Ha3bIBaIOT athup, a He Gonee
nnoTHaA Marepus. Tem He MeHee XBOCTHI KOMET U Apyrue
KOCMUYECKMe ABAEHNA, N0-BUAMMOMY, ONPOBEPTaIoT faH-
HYIO TEOPUIO, U HDITOMY YCREeWHbIR 06MEeH CurHanamm 8
TBKOW CPage BECHLMA ManoBepoNTEH. L

XOTR MLl ¥ MOXEM pa3rnaneTL nosepxHocTs Mapca,
“3 3TOr0 He cNefyeT, YTO TakK Xe BO3MOXHO clenats 06—
patHoe. KoHedHo, NapannensHbil Nyd CBETA WAEanbHO
noaxogun 6 ARA Nepenauv B aGCONIOTHOM Bakyyme
aHeprin moboro o6vems, NOCKONLKY TEpPeTUHEeCKn OH
mor Okl NpeoaonesaTs 6eckoHe4Ho 60Mbuioe PACCTOAHUE
npaKTU4eckn aoobive 6e3 cHXeHnR ApKocTU. K coxane-
VIO, 3Ta 3Heprua (Tax e, Kak U gpyrie hopms! NYSUCTON
aHepruw] 6bICTPO NOTNOLWAETCA NPU e6 NPOXOXABHUU He—
pe3 atmocdepy. |

Ha 3emne 8ronHe BO3MOXHO NONY4MTb MErHUTHYIO
cuny, ROCTATOYHO MOLUHYIO INA NPEOADNEHWA PRCCTORHVIA
B8 50 000 000 muns, 1 NpeanoXeHUs NPoNoXuTs BOKPYr
3eMHoro wapa xabenb C Lensio ero HaMarHUuBaHus yxe
REACTBUTBABHO NORBNANMUCH. HO Te pB3yNbTETLI HayHHbIX
HabMIOAEHUA 38 3NEKTPMHECTBOM, KOTOpbIe A MONy.wn,
M3y4ar 3EMHbIE 3NEKTPOMarHUTHLIE BOSMYLLBHIRA, y6eau—
TeNbHO AOKA3LIBAIOT, YTO B Heppax 3emMiu He MOXeT Ha-
XOAMTLCA MHOFO XEne3a unu ApYruX MarHUTHbIX Macc
CBEpX TOr0 HESHAYUTENLHOFO KOIMYECTEE, KATOpoe uMe-
eTCA B 3eMHON kope. Bce ykaabiBaeT Ha 10, 4To 3emna —
370, B CYLLHOCTY, LA, COCTOALMIA U3 CTEKNS, U ANA TOro
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. 4TOGb NOMY4WTE 3diheKT, OulyTUMbIA Ha 6onbwom pac—
cTosHuu, noTpetosanock bl Gonbuioe KONU4ECTBO BO3—
Byxpalotumx suTkos. Bonee Toro, nogobHoe npepnpusTHe
okasanocst Gbi AOPOroCTOALLMM, 8 C Y4eTOM He6GOoNbLLUoN
CKOpOGTU NPOXOXASHWA ToKa No kabenio nepefnava cur—
Hana ocyiecTsnAnacs Gbt KpanHe MeRNeHHo.

'-Ivmcnpnmcb

Taxum 6biNC NonoxXeHne aan, NoKa NBAALSTL NeT TOMY
Hasaa He Gulit HaMaeH Crnocob, KaK COBEPWWTE TaKDe. HyA0.
3gece He TpebyaTcA HMYero GONLLIEND, YeMm |eneycTpem—
ABHHOE YCUITME'W MACTEPCTBO B 3NBKTROTEXHUKE, NOSTOMY
XOTR.He 63 TPYAA, HO 3TO 4yAO BRONHE OCYLLECTBUMO.

. B 1888 roay s nprcTtymun K pa3paboTxe MOLWHOMO
6ecnpasonﬂoro NepeasTYMKa M 3aHANCH ONPeREneHUeM
TOrg, K&K BOSHbI NPOXOAAT Yyepes 3emnio. 310 6uing He-
06XOAUMO 05t TOrO, 4TOGbi pPasSyMHO MCNONLIOBATL MOIO
CMCTeMy B KOMMep4eckux Lensx. Mocne TwaTenbHoro
WaydeHun A BeIGPAn R cBOeR YCTAHOBKW BLICOKO pacno-
noxetiHoe rnato 8 Konopago (6000 cytoB Han ypoBHeM
‘MOpSH), Fie B HAaYane TOro Xe rofia OHe W 6uua CMOHTUPO-
" BaHa. MHe yaanock npeoaoneTs TeXHUYECKNe TRYAHOCTH
ropasfo ycneiHee, 4em A 0OXWAAN, U Yepes HBCKONbKO
mecaues A o6pen BO3MOXHOCTL NOMy4aTh ANeKTpUieckue
FBAGHIUA, CPBBHUMbIE C MORHWEA, @ B ONPBRRNSHHOM
cmbiciie Ake npeaocxopaume ee. fpu ITom Mmie Rerko

| yASBanoch ROCTWRaTL MOLLHOCTY B 18 DO 000 nowsagu—
‘HbiX cun. F YACTO 3aMEPAN MHTEHCUBHOCTh 3TUX AENEHWA B
OTAANEeHHbIX MECTHOCTAX. BO BpeMA 3TUX MOKX 3KCriepu—
MmeHToB Mapc Haxoamnca OT Hac HAa CPABHUTENBHO He-
6ansiom PaccToRHWA. B CyxoM U paspexeHHoM Boajgyxe
Be+epa Ka3anach Hactonbko Gonbuloi U APKCRA, 470 {10
owmbKe ee MOXHO GbiNo NPUHATL 38 OAUH U3 TEX CUrHAaRb—
HbIX OTHEM, KOTOpbIe UCNONL3YIOT BOBHHbIE. PeayneTarsl



MOUX HaYHHbIX HEGMOBEHVA 38 NNEHETOMN HETONKHYNW Me-
HAl Ha -MbICTIb NoACHUTaTL 06beM aHEPTK, NepeaaBaeMoi
MOLLIHBIM "OCUNMNATOPOM Ha paccrostue 50 000 000
“MWNb, ¥ A NPULLIEN K BbIBOLY, YTO 0 GbiN0 AOCTATO4HO AfIA
TOro, 4106k OK&3aTh 38METHOe BO3AEVCTRUE Ha YYBCTBU-
TeNbHLIA NPUEMHNK, YCORBPLIBHCTBOBAHMEM KOTOPOro A
Tem BpeMeHeM 38HUMAIICA.

Mou nepesie ofbnBneHus o AaHHoM adbexTe Gbinia
BOCNPUHATH! C HELIOBEPUEM, HO TONLKO NOTOMY, 4TO No-
TOHUUaNbHbLIE BO3MOXHOCTU U306PETEHHOrD MHOM YCT-
poicTea Gbin HenasecTHol. OgHaKo B cnefyioLlem rogy A

- CKOHCTPYWPOBAN arnapar ¢ MaKCUMArsHON MOLLHOCTbLIO 8

1 000 000 000 nawaguHbIx Crfl, KOTOpbIA EbN 48CTUNHO
cobpan Ha ﬂonr—Aﬂneﬁ.qe B 1802 rony u Hauan 661 fen-
cTBOBETS, ecnu 6ul He NPeBPaTHOCTY cym,GH 8 TarKe ToT
haKT; YTO MO NPOEKT HAMHOrO orepeun BPEMA.

B ToT nepvop B npecce coobanock, 4To Mos BaLuHs
6blna NpefHa3sHaYeHa AN Nepeaasin curHanoe Ha Mapc, u
XOTS 370 U He SBNANOCH LENLIO ee NOCTPONKY, A aencTan—
TeNbHO BHEC 0COGBIE U3MEHEHUSA B B8 KOHCTPYKLMIO, YTO-
6kl COENaTL NPUTOAHOR QNS 3KCNEPUMEHTOB B 3TOM Ha-
npeanenuy. .3a nocnepHMe HECKONbKO Net moi Bec-
NPOBOAHON NEPeAaTYVK MONy4un HACTONLKO LWMPOKoe
NPUMEHEHWS, YTO IKCNEepTbl CTank [OCTETO4HO XOPOLUO
pa36UpaTECA B 8ro BOIMOXHOCTAX, U CEA4ac, 8CAN A HE
OWMBAIOCH, OCTANOCH YXKE O4EHb Mano Tex, KT NoAobeH
bome HeBepyiolieMy. Ho Halle yMeHWe HanpasnATb Cur-
Han ckeo3b 663gHyY, OTAGNAIOWYIO HAC OT COCEAHUX Nna-
HeT, okalanock Obl GecnonesHbiM, ecnu OHU Gesxms-
HEHHbl U NYCTbl UNW HaceneHbl HEROPa3BUTLIMU PBCEMM.
Hawa Hapexaa Ha T0, YT0 3TO He TaK, OCHOBaHA Ha oT-
KPbITHAX, CRENaHHbIX 6Narogapa TENecKony, BNpo4eMm, U He
TONLKO HA OAHOM 3TOM.



O6HapYKOHA HOWCHOPNAGMEN SHEprus

- B xope Moux UCCNefoBaHuil 38MHbIX 318KTPUYBCKMX
BO3MyLLEHU B KONOPaJo. A MCNoNb308an npuemMHuK, Yye-
CTBUTENLHOCTL KOTOPOFO Npakru4ecku besrpaHudHa.
O6biuHD CUWTAETCS, YTO TBK Ha3biBBEMBbIV 3YANOH' npe-
BOCXOAWUT B 3TOM OTHOLWIEHUU Bce ocTanbHbie. Capy Onu-
Bepy Nopxy? npunuckiBaeTcs 38ABNEHME, COrNACHO KOTO-
POMY MMEHHO 3T0 YCTPOACTBO CTANO CPepcTaom yenelw—
HOrO OCYLUECTBAIEHUR WM paguoTenetioHHON CBA3W U
. Npeobpazopanns atoMHON aHepruu. Ecnu Takoe coob-

LWeHue B HOBOCTAX COOTBETCTBYET ABACTBUTENLHOCTH, TO
3TOT y4eHbI, AONXKHO 6T, CTan xepraoﬁ Hexux Luanos—
NUBLIX NPU3PAKOE, C KOTOPLIMU OH 06waeTcR. KoHeyHo
Xe, HUKAKO?N KOHBEPCUV 8TOMHOW 3HEPIriv B TaKoA namne
He MPOUCXOAUT, XOTA WU3BECTHO MHOXeCTBO YCTPOWCTS,
KOTOPbIE MOFYT C YCTIEXOM MCMONb30BATREA ANIA 3TOFO.
Mow npucnocobneHus No3BOAWAN MHE COBEPLLNTL
PAQ OTKPbLITUA, O HBKOTOPLIX U3 KOTOPbIX A yxe 3anBin 8
NEpPUOANYECKIMX M3ABHUAX MO TexHuke. [JeATensHOCTL Mos
NpOTeKana 8 BECHMA GNBFONPUATHLIX YCHIOBMAX, NOCKONb-
'Ky NOGAM30OCTU HE HAXOMMNOCL HUKAKOA APYroA paguo-
CTAHLMWU 3HAUMTENLHON MOLIHOCTH, N CREA0BBTeNbHO, Te
abheKTul, KOTopbie HAGMIOAANMCD, Obiny CBA3aHLI G AeH—
CTBMEM eCTECTBEHHbIX (haKTopos, 3EMHbBIX UK KOGMUYe—
cxux. MocTeneHHo si HAYYWCA BLIAENATL U nonaamm: 8
MOEM NpUemMH1KE ONpeeneHHbIE CUrHanbl, U KaK-To B Xo—
e 0HOM U3 T8KUX ONepaliti MOE YXO C TPyAOM, HO yNOBU-
10 CMrHanbI, NPUXOAALLME C PErynsipHO Nocnenosarenb—
HOCTbI0. OHU He MOrnM GHITh fockinaeMsl ¢ 3emnu, UM .
GbiTh CBA3aNbI € KaKOR-NMBO CONHEYHOM MK NYHHOR aK—
TUBHOCTLIO, MU GbiTb _BbI3BaHLI Boa.qencmuem BeHepbl

1 AyQuoH — NBMNOBBIA NDUEMHUK M YCUIMTENG HA Ero 0CHORe.
2 Omusep Nlogx (1851—1940) — aHMUACKMA hKU3uK 1 usobpera-
Tans, 0AMH U3 nactperareneh papuo. ~
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W TyT Moir MO3r 03apunio: BO3MOXHO, OHK BROMHE MOTNK

npuxoguTs ¢ Mapca. B nocnegyiowme rogbl # ropbKo Co—
Xanes 0 TOM, 4TO B TOT MOMEHT He CMOT YCTORTL nepeg By—-
BOPaXUBLIMMIN MEHA TOTAA APYTMMU MAEAMK, nepeq Ha—
BanNUBLLEACA H3 MEHR paGoTOMN, BMECTO TOr0 4TO6kI CKOH—
LEeHTPUPOBaTL BCIO CBOIO 3HEpPrMid Ha WCCAEenoBaHUM
3TOro ARNEHUA. .
Tenepb camae BpemMA 38HATHCA CUCTEBMATUHECKUM
U3y4eHUeM 3TON TpaHCUeHReHTHOR! npobneMsl, pewteHue
KOTOpOW MOXET fiaTh 4eNoBEe4YECKON Pace HecnbXaHHble
6nara. [ina toro, 41066 NPOBEPUTL BCE NPERNOXEHHbIe
NNaHbl ee peLleHust U ONA CORERCTBUA OCYLLeCTRNEHUIO
nyyswero 3 Hux, byaet HeobxoauMo obecneqnTs obunb—
Hoe KanuTanoBnoXeHue 1 cthopMUPOBaTL rPYNNY KoMne-
TeHTHbIX 3KcnepToB. OQHO NULLL TONbKO UHULIMMPOBaHUE

 RaHHOrD MPOEeKTa B Halle BPemsi C NpownbiMk Heornpe-—
. RENEHHOCTbLIC ¥ peBoMmouMAMK Gano 6l Takoe 6naro, Ko—
Topoe TPyAHo nepeoueHuTsb. [nst Toro, 4Tobel no6UTLCA

3NEeMeHTaPHOr0 NOHMM3HUS MOWX PaHHUX NPOEKTOB, A Bbi—
CTynan 3a NPUMBHEHNE B HUX QIYHOBMEHTANbHLIX MaTe—
MaTudeckux 3akoRoB. OgHaKo sateM 5 paspabotan nnaH,
NPUHUMNNANEHO CXORHGIR C Nepeaaven N306paxeHus, co-
rNacHO KOTOPOMY TaKXE MOXHO 6yfeT nepefasaTh U GBe—
REHVA 0 (hOpME, B pesynsTaTe Yero GyayT B 3HAYUTENbHOR
CTerneHu ycTpaHeHbl Bapbepbl, NpensTCTBYIOLING B3aUM-

. .HOMY o6MeHy upesmn.

oy

. Yenswunocts mn;rranuﬁ

Mb! uvieeM NpeacTasieHne TOMbKO 0 TOM, HTQ MOXEM
oT4eTmBo cebe NPecTaB b, NO3TOMY CYLLIECTBYET NMULlb -

" 0AMH NYTb JOCTWKEHUA MONHOra ycnexa. TO4YHoro 3HaHUs

" He GtisaeT Gea BocnpuaTUA (hopmbl. YK CeropHa uao-

XKawmn 33 Npeaenamis ambira.

!

1 TparicyengeHTHLIA — B ¢hunocodmm HEAQOCTYNHLIN MO3HANUID, Ne—
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6peTeH Uenbin pAf YCTPONCTE pa3nUyHOro TUNa, KoTopeie
rMo3B0NAI0T OCYLIBCTBNATL Nepepavy n306paxeHun no
MPOBOAAM, ¥ MX MOXHOG MCNONB30BATL C TOW Xe Nerko-
CThio, NpUMEHRA BecnpoBogHoin meTof. HekoTopblie U3
YCTPONCTB UMEIOT NPOCTO MPUMUTMBHYIO KOHCTPYKLMIO..
B ux ocHOBE NeXVUT NCMONb30BAHNE MASHTUYHBIX AeTanen,
KOTOpPbiE RBMRYTCA CUHXPOHHO U Takvum obpa3oMm nepena-
HOT SAHHbBIB, KAKMMM Bb1 CNOXHBIMMU OHIA HIA BbIH. Ina Toro
4T06b! BAATLCA 38 BbINONHEHVE MOEero nNnaHa u, paspabo-
TaB nPuBOopbl, OCHOBaHHLIE HB TakUX XEe UMU CXORHBIX
npuHLMNax, nyTem npoeefeHs NOCTeNeHHO YCMOXHAK-
WMXCA OMBLITOB NPUIATIA K NONHOMY PELLEHUIO BOMpOCa, He
NoTpe6oBanoch Bbl 3KCTPBOPANHAPHLIX YMCTBEHHBIX YCU-
AR, ' '
* «lepanbgy 3a 24 ceHTAGPA copepXuT odulmansHoe
cooBlueHue, cornacHo Katopomy npodeccop Jasua Toan
13 Konnegka AMxepcT pa3pabaTLIBaeT onbIT, HarnpaeneH—
HbI Ha YCTAHOBNEHWE CBA3M ¢ obuTaTensmMu Mapca. Ero
uaen COCTOUT B8 TOM, 4TOObI MOOHATLCA B @3POCTaTte Ha
ebicoTy oxono 5Q 000 ¢yToBs ¢ ABHOIM Henbio fpeogoneTs
Te MOMexH, KOTOpble CO3RAIOTCA NNOTHLIMMI COAMM STMO-
chepbl. A He MMEIo XenaHva AaBATL KOMMEHTapWU, Ha-
npaBneHHbIe NPOTUB 3TAro NPeanpUATUA, W OFPaHUYYCH
Wb CRegyrLLVUM 38ABNEHVEM: NPeaNaraembiit METOR He
NBCT HUKBKOTO CYLIECTBEHHOrO BLIMIPBILLE, NOCKONbKY
BCe NpevMyLLecTBa, NCNy4eHHbIe 3a CHET BbICOTsY, GynyT
ThICA4YEKPATHO HABENUPOBAHbB! HEBO3MOXHOCTBIO UCNONL—
30BEHWA TBM MOLLHbIX ¥ CRIOXHbIX NEPEAalowMX U Npu—
HUMBIOLMX YCTPOCTB. dPuanyeckrne TPYAHOCTM U ONac—
HOCTb,. MPOTUBOCTOALIME BO3LYXONNABATEMNO HA TAKOW
BbICOTE, 046Hb BEMKM, U OH TAM, CKOpEe BCEro, Unu No-
rmbHeT, unu cTaHeT uHBannaoM. Bo spems ceoux HepaB-
HUX pexopaHblix nonetoB Pénbte n Liipénep obHapyxunu,
YTO Ha BLICOTE NPUMEPHO LWBCTU MWUNb BCE NX CUMbI OKa—
3anuck NPaKTUYECKV ucyapnaHsl. U ana datansHoro 3a—



ST

seplIeHnA UX kapbepsl Tam He noTpeGosanock bbi ewe
mMuoro spemenn. Ecnu npodeccop Topa xenaet xpabpo
BCTPETUTL 3TU ONACHOCTU, eMy chegyeT obecne4mTs cebn
CNeunanbHbMY CPEACTBaMY 3BLUMTLE, KOTOPbLIE OK8XYTCH
nomexamu B ero Habniopexusx. Bnpouem, 6onee BeposT-
HO, 4TO OH NPOCTO XenaeT B3rNAHYTL Ha Mapc B Teneckon
B HapeXpae pasrnapeTb Tam 4ro-To Hosog. OpHako co-

" BCem HebeccnopHo, 4To 3T0T Npubop okaxercs attek—

TUBHbIM PU TaKWX YCNOBUAX.



MEXXTINTAHETHLIE COOBUIEHUA
«3nexktpukan Yopnay 24 centadpa 1921 ropa

egakTopam «3nexTpukan Yopnay.

Bo BecenexHon umeetca GecumcneHHoe MHOXecTBO
MUPOB, NOAO6HbIX HALLBMY, — NINAHET, BBUXYLLIMXCA BOKPYr
CBOMX COJIHY NO 3NNUNTUYECKAM OpOUTam 1 BpauiaIoLmMX—
CSl BOKPYT COBCTBEHHBIX OEEH, CROBHO FMIraHTCKNE BONHKM.
OHK COCTOAT U3 TAKUX XKE ANEMEHTOB U MOAYUHAOTCA TEM
xe cviiiam, 410 1 3emna. HenabexHo B KaKOW—T0 nepuog
WX 3BONIOLMUUA HB HUX AOMXHO MPOSIBUTLCA COBMECTHDE:
AENCTBUE CBETa, TEMNA W BAAXHOCTH, KOTAa HEOPraHnye—
CKafl MaTepua HaYHET NEePexoANTL B OpraHnyeckve gop-
Mbl. [epBbIt MMNYNLT ANA 3TOTO, BEPORTHO, A3ET renruo—
TPONU3M, 38TeM B ASN0 BCTYNAOT Apyrue hakTop.l, nocne
YEro Ha NPOTSHXEHUN CTONETUI 8 XOREe NOCTORHHOD NpKU—
cnocoBneHna K okpyXatoilen cpege obpasyloTea aBToma-
Tbi C HEBOOGPA3UMO COXHbIM cTpoeHueM. MacTtepckas
NpVPOAL! AeNaeT 3T aBTOMATUYECKME MALLMHBI BO BCEX
WX CYLUECTBEHHLIX acrnekTax uneg-umqnslmw‘u noABEpKEeH—
HbIMW BO3AIENCTBUIO OQHUX U TEX Xe BHELLIHIUX hAKTOPOSs.

ipeHTnyHoCTL CTpoeHUA W ogHOOGpa3ue OKPYXaIn-
LEA Cpeas! BEAYT K COTNMAcOBaHHOCTY AEATENLHOCTH, NO-
pOXAan pasym; Tak NocTeneHHo cthopMUpPOBaNCH U pa3-—
BUNCA Yenoseveckun vHrennekT. fnaBHon PyKoBOAALLIEHA N
HanpaBensilowes cynoéh 3Toro npouecca ponKHa Buina
6bITb CONHEYHaR IHEPIVIA, BO3REHCTBYIOWAN HA TBKOW op-
ran 4yBCTB, KakK rnas, KOTOpbi¥ NepeaaeT HaMm NOAMHHoEe
npeacTraenexHve o hopMe. Takum 06pa3oM, Mbi MOXEM C
onpeAeneHHOCTLIO 3AKIMQYUTL: HECMOTPSR Ha TO, HACKOMb—
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KO Pa3nMyHbLIMU N0 CBOEMY CTPOBHWIO MOMYT OK&3aThCh
TKWE aBTOMAThI Ha APYrUX MNBHETaX, X PEaKUUA Ha Y41
cBeTa 1 UX BOCNIPUSRTME DKPYXBIOLLBIro MUpa HonXHs! 6bTs
B U3BECTHOM CTENEHU CXOAHBIMW, ¥ NOTOMY TPYAHOCTU Ha
YTV B3aUMOMOHUMBHUA MEXTY HUMU HE CegyeT CYUTaTb
HEnpeoaosIMbIMU.

Heaaancumo oT ceangeTenseTs, NONYYEHHbLIX C NOMO-
W0 BCTPOHOMWMI U SNBKTPUNECKUX YCTPORCTB, TAKUX K8K
nosy4eHHbie NokoHbiM Mepcueanem Sloyansiom U MHOIO,
ANA CUCTEMATUHECKUX NONLITOK YCTAHOBWUTL CoobuieHue ¢
TaKUM COCEAHUM K Ham HBeBECHBIM Tenom, kak Mapc, ume=
eTCH conmpaHoe ocHosanue. bnarofaps HEKOTOPLIM U3 MO~
UX U306pETEHUI BCEe 0KA3anoCk CBEAEHO K PEeLEHNIO 0T~
HOCUTENbHO MPOCTON 3NEKTPOTEXHWHYECKOA Npobrembi.
KTO-To MOXeT NOCMEeNTbCA Haf TakuMm NPeanoXeHUem
WNY NPUHATE €ro 38 Po3nIrpsil, HO A Gbll CoBEpLUSHHO
cepbesaeH Ha 3T0T CYeT ¢ TeX NOp, KaK NpoBen nepeble Ha~
y4HbIE 3KCNepUMEHTLI Ha CBOein 6ecnpoeogHON yCTaHoBKE
8 Konopago Cnpurrc 8 1889—13800 ropax. Te, KTo 38uMH—
TEpPecoBascR 3TUM, MOFyT OGPATUTLCA K MOUM CTSTbAM,
‘ony6IMKOBaKHbIM B ¢«CeHubiopu Maraauny B uiose 1900,
8 «Konbepc ywknuy S ¢espana 1901 r., 8 «apsapa
Wnnioctpairen Maraaux» 8 mapte 1907 r., B ¢Hblo-Vlopk -
Taitmcy 23 man 1809 r. u B «Huio~Vopk Mepansay 12 ok~
Ta6pa 1919 r.

B 1o-8pems, Korga st 3aHUMAsCS 3TUMK MCCNeaosa~
HUSAIMM, HA BCEM JEMHOM LUBPE He CYLIeCTBOBANO KEKOMH-
‘HMByaL MHOW GeCfipOBORHOM YCTAHOBKH, KPOME MOen, nnu,
‘N0 KpanHen mepe, He G50 ApYron, CNOCoGHOM reHepupo-
BaTb 3EKTPOMErHUTHbIC BO3MYLLBHMA, OLLYTUMbIE B Pa—
AMyce, NPEBLILLBIOWEM HEeCKONbKO Mink. Bonee Toro, yo-
NOBUA, B KOTOpbIX st paboTan, 6bUi MREanbHbIMK, 8 Cam 5
6bin xopoulo nogrotosnex Kk pabore. YcTponcTso moero
NIPMEMHMKE M XapakTep PerucTpUpyembiX BO3MYLIEHWA
MCKNOYBAN BO3MOXHOCTb X 3EMHOr0 NPOUCXOXAEHHA, 8
KpoMe Toro, MHe yaanoch 6nokupoBaTth Bnuakne ConHua,
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TlyHb! ¥ Berepbl. Kak s 06BABMN TOrge, CMMHant, 3akmno—
4aBLUMECR B perynapHO NOBTOPRICLLMXCA Ldpax, 1 X no-
- Criefiylouiee usy4ermne yBeaunm MeHA 8 TOM, 4TO OHM UCXD—
vy © Mapca — arTa nnasera KaKk paa Haxoaunach B TOT
MOMEHT 6nuako K Semne.

Nocne 1800 roga s NOTPATUN 3HABHYUTENBHYIO YACTb
CBOEr0 BPEMEHU, NbITasACh CO3AATL YCTPONCTBO, RENUCT-
BYIOLLIEE B 3TOM HANPBBAEHWA, U NOCTeneHHo paspaboTtan
pAA KOHCTPYKUMA. C NOMOLLIBIO ORHOM U3 HUX R DGHAPYXWN,
YTO NpY ee paboTe MOXHO NONYYUTL BONHORYIQ 3HEPIUI0
MowHOCTki0 B 10 000 000 DOO notuapiksix cun. Daxe
ECNU QONYCTUTL BNUsiHKe HamBonee HEBNAroNPUATHLIX Yo
nosui paboTh!, TAKUX KBK, CKBXEM, pPAacnpocTpaHeHue no
nonycgepe, — aaxe Torpa Ha paccroasiu 34 000 000
Munb KO3hMUMEHT MOWHOCTY 3Heprun Gbin 6bi paseH
npyMepHo 1,/730 000 nc Ha KBapPaTHYIO MU0, MTO Bbi~
no 6kl Bonee 4em JOCTATOYHO QNA BO3REACTBHA HA DMK
HbIM-06pa30M CKOHCTPYUPOBaHHLIA NpUeMivk. Mo cym,
3aecb MOXHO MCNONbL30RaTL YCTPOWCTBO, CXOQRHOE C an~
MapaToM Ona AMCTAHLMOHHON nepeasun n3obpaxeHun, n
TOMHO TaK XE& MOXHO NEepefaBatb MBTeMaTNYECKy!0, reo—
METPUYECKYIO U APYryio ToURYIo udthopmauo.

EcrecTseHHO, MEHR 04eHb 3BUHTEPECOBANU NYABUB—
LIWECH OKORO ABYX NET TOMY Ha38/ coo6weHns D Npo-
BEAEHUN. Cx0AHBIX Habmogervh. Bnpadem, sckope 6bino
RaHO pa3bACHEeHWe, 4TO fpegronaraeMbie CHrHanb ¢ nNna-
HET — 3TO He YT UHOe, KK UHTepdepupyioLme NogHecy—
LMe YacTOThl paguonepenaTskos, U NDCKONLKY A 06bA—
BUf 06 3TOM thaxTe, 04eBUAHO, K APYINE 3KCMEPTHI NPUHA-
AN TAKYI0 XE TAYKY 3peHUn. 3a aTMMY BO3MYLLEHUSMU H
Bnepebie Hab6mogan B riepuog ¢ 1806 no 1907 r. B 7o
BPEMSA OHU NPOUCXOANAK PEAKo, HO BROCNBACTBMN y4a—
cTanuch. Kaxawpih nepefaTyvk wany4aeT nogHecyume
48CTOTHI', KOTOPLIE MPY UHTEpdhEpPeHUUN GaI0T ANNHHLIE

1IOMUMO OCHOBHBIX — HECYLMX HBCTOT.
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koneGanns, 8 ANUHB BONKbLI BO3pacraeT g0 BenuuuH ot 50
10 300 — 400 munb. Mo BCe BEPOATHOCTY, OHY Gbini Gbi
HabnopaeMs! MHOrMMKN 3KCNEpUMeHTaTopamMy, ecnu_6bi
CO33HMe . INEKTPOCXeM, CrMoCO6HbIX MpURUMAaTL. TAKNe
[NUHHbIE BONHDY, HE RBNANOCH Gt CTONL TPYAHOBLINOMHA~
MbiM.
Mbicnk 0 TOM, 4YTO OHM MOTYT UCNONbL30BAaTLCA .ANA
MEXNNAHBeTHOM CBA3N KAKUMU~-TO Pa3yMHLIMU CyLLecTBa—
Mu, cnuwkom abcoypans, 4ToBbl KOMMEHTUPOBATL ee -
scepues. HeroamMoxHo 0GHBpPYXUTL npiemnemoe cooT-
HOLLIEHUE 3TUX BONH C K KBKUMU-TO pa3mepamy, (hyvanye—
CKMMIN KOHCTaHTaMh MK NOCNeA0BaTENbHOCTLIO COObi—
TUi, 8 CBETE 46T0 eCTECTBEHHbIM U NOrU4HLIM CTano bbl
YCMOTpEHME B HUX NONLITKWU YCTBHOBUTL C HaMU CBR3b.
NicBoir cryaenT, 3HakoMbiid ¢ (YHABMEHTANBHLIMY Teope—
THYEeCKUMI 3aK0oHaMW, GbICTPO U 6e3 Tpyaa noiAMeT, 4To
TBKUe BONHLI COBEPISHHO HeatbdexTuaHL!. fina patoTs!,
obpartHo NPONOPLUOHaNbHOR Ky6y ANUHLI BONHBI, T.8. gnA
PONN CPEACTB MEXINEHETHOW CBA3YW, ropasno Gonbwe
NOAXORRT KOPOTKUE BONHLI, ¥ Mbl ADMKHbLI NPeANONaraTo,
470 Moboe cyLecTso, OBNageBLUee 3TUM uckycchOM. He
MOXET He 3HaThb aT0ro. flaxe 6onee nyarensHo 06ayMas
BCE 370, A BCE XE HAXOXY, 4TO T€ BO3MYLLEHWA, O KOTOPLIX
coobujanoch, He MOryT GbiTb BbI3BAHbLI HE 4EM UHLIM, KPO—~
Me MoLLHOR BUEPALMN nepeaTIMKa, v, No BCeil BRpPOAT-
HOCTY ABASHOTCA KONEGaHWAMY ROAHECYLLMX YaCTOoT.

MocKkonsKY A HE roTOB K Q/MTENLHON QUCKYCCUW NO
BCEM 3CEKTaM AaHHOR TEMbl;, MOTY fiMllib CKa3aThk, Y4TO
YMENOMY 3KCNEPHMEHTATOpY, MMEIDLLIEMY BO3MOXKHOCTL |
| 3BTPaTUTE-HA 3TO 3HAYUTENLHLIE JEHEXHbIE CPEACcTBa U
BPEMSi, HECOMHEHHO, YAACTCA oﬁnapyxm BONHbLI AAKHONA
25 470 000 m.

Huxona Tecna

Hoto-apk



KAK KOCMWYECKME CMNb!
ONPEQENAIOT HALUM CYQbEDLI
{Crana nu soliHa npuvuvnoil
semnerpacenna B Mivanum)

«Holo-Nopx Amepuxen» 7 cespana 1915

Kax,qoe XMBOE CYLIECTBO — 3TC MaLLMHa, NPUBOAUMARA
B IBXEHUE BpaLleHWeM LiecTepeHd mexaHuama Bee-
nenHoi. Kazanace 6bl, 3T0T MEXaHW3M BO3EACTBYET NULL
Ha CBOe HENOCPEACTBEHHOE OKPYXEHWE, ORHaKo B feAcT—
BUTENLHOCTU cdiepa ero feNCTBUA NPOCTUPAETCA Ha Gec-
KpaHue paccrosHus. B rnybuHax 6e3arpaHU4HOro Kocmu— .
4eCKOro NPOCTPAHCTBE HET HY OAHOr0 COSBe3aMA, TYMaH—
HOCTH, CONHLB, MNaHeTul unn GnyxAasiowero He6ecHoro
Tena, CkYTaIOWerocA cpean 3sespn, cyfpba KOTOporo He
6bina 6b1 NpeponpeneneHa, HO He B HEACHOM U MITTIO30p—
HOM BCTPOAIOrU4ECKOM CMLICNE, 8 B YETKMX U ACHLIX NOHS-
THRX (M3M4ECKON HayKK. '

MoxHo cka3aTtb gaxe Sonbiue. B uenom Mmupe HeT Hu
OAHOro 0BNAafalLLEero Xu3HbIO CyLIecTRa — OT Henoseka,
NOKOPRIOWIEr0 CTUXMM MWPO3NAHWA, [0 fpacTenwero
CO3f]aHUsA, KOTOpOe He YNPaBNANoOCb 3TWM BPALLEHWUEM.
Kakoe Gul gencteve, axe camoe Marnoe, He NopoxAaana
" 3Ta CWUNa, erc pe3ynsTaToM CTAaHOBUTCA HapyuleHue KOC-
Mu4ecKoro pasHoBecus U Nokost BcenernHon.

lepbept CneHcep uHTepnpeTHpoBan Xu3Hb kaK No-
CToAIHHDE NpucnocatnuesHue K okpyxaouwen o6cTasos-
Ke 1 ycnoeuamM. 370 onpegeneHue HeBoOGpa3UMO CNOX-—



HOTO AIBNEHWS TOYHO COOTBETCTBYET yPOBHIO NEpeanson
HAYYHOW MbICAK, XOTR, BO3MOXHO, OHO 1 HeOCTETONMHO
LUMPOKO ANA TOFO, YTO6L! BLIPA3UTL HBLLN COBPEMENHbIE
B83mMAgs:. C KaXAbiM HOBbIM LIATOM, NPOABUraIoLLIMM HAC
BNEpeN Mo.-NyTU UCCAEORaHNA ee 38KOHOB U TalH, pac-
WIMPRETCA U yrnybnserca Hawa KOHUENUM|s npupopbi v
tha3 ee paasuTuA. - ' '

Ha paHHmx cTaguax UHTENNeKTYansHoro passuTus Yye—
NoOBEK WMen NpeAcTaBneHue UL 0 mMarnon 4acth Bee-
nenHon. OH HUYEro He 3Han o Yyaecax HeBMaumoro 6es
MUKpOcKona Mupa, ob obpaayioumx ero monekynax, o6
aTomMax, U3 KOTOPbIX COCTOAT MONEKYNbI, U O elle MeHb—
WeM-MUpe ANEeKTPOHOB BHYTPW aTOMOB. [IN1A HEro XuaHb
AIBNANACH CUHOHUMOM CQ3HATENLHO COBEPLIaBsMOro gan—
XEHUA U NEACTBUA. PacTeHue He PacKpLIBaN0 EMY TOro,
YTO Cenyac U3BECTHO HBM, — HTO OHO XVBET U YYBCTBYET,
6opeTcA 3a Cyw\ecTeoBaHue, CTPaaaeT u Nony4aeT yao-
BonbCTEYE. Teneps Mol NPU3HAEM BEPHBIM He TONbKO 3TO,
Mbl TAKXE yBegwmce B TOM, 470 BBLIECTBO, Ha3bisaemoe
HEOPraHUYecKUM, CUUTEBLIEECA MepTBbLIM, OTBEYAeT Ha
BO3AENCTBME BHELLHWX PasapaxuTenel, NpefocTasnsn
6e30nboyHbe CBMARTENLCTBA NMPUCYTCTBUA BHYTPU £r0
XUBOTQ 3NOMEHTE. '

Takum 06pa3oMm, BCe Cyluee, OPraHM4ecKoe 1 Heopra-—
HUYECKOE, XUBOE U KMEpTBOE), OKa3biIBAETCA BOCTIPUUM—
4MBO K BHELLUHEMY BO3ReMCTBNID. Mexay Humu HeT rmybo-
KOro pas3nuyis, HeNpPepbLIBHOCTL W OTCYTCTBME 0CO60R,
ABHO BbIAENAIOLLBNACA ABVXYLWER cunbl. OanH 1 TOT Xe 33—
KOH NpaBuT BCeR matepuen, scs BeenenHas — xusan. Ha
umMeoLwmi Sonblioe aHaveHdne sonpoc CneHcepa: «470
38CTaBNAET HEOPraHUYECKYI0 MaTepUio NPUHUMATL Opra—
" HU4ECKME (hopMbI?» — Bbin HalaeH oteeT. Bo acem, 4To Bl
310 HU 6610, €CTh XU3Hs. U nuWwb B8 HE3rPaHUIHOM MeX-
38e37]HOM NPOCTPaHCTBE, B BEYHOW THME U Xonoge, XusHb
NPUOCTaRaBNNBAETCH, U NPV TemrepaType abCcomoTHOro
HYNA BCA Matepus, BO3MOXHG, YMWUPAET.
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Hanosex xex maiinHa

ST0 peanmcTMHeckuit acnekT nocTwkumon Beenew—
HOW, NoAo6HLIA BPELLIENNI0 4BCOBOrO0 MEXaHW3Ma, AnA
paborsl kKOTOPOro He TpebyeTcn kakon-nNuba BrICLIEn Me-
XaHu4eckon nepsonpudntbl. Ox He BCTYNEST B NPOTURO-
peume C HaWmy PEenuruo3HLIMM U XyAOXECTBEHHBIMU
YCTPEMASHUAMU — C TEMM HE NOARSIOLMMUCA 06bRCHE—
HUIO 1 NPAKPACHBIMY YCUAMSIMU, C NIOMOULLI0 KOTOPLIX Ye-
NnoBeYECKWUA pasyM NbITaETCA 0OCBOGORUTLCR OT Me'repu-
8NbHbIX OKOB.

C npyroi cTopoHbl, Ny4wee noHumaH1e NPUpPoALI, CO3—
HB8HWE TOro, YTO HaLUW CBeAEHUA O Hew BEpHbl, MOXET eLLe
6onblue BO3BbILWATE M BAOXHOBNATL HAac.

WmenHo ekapT, Benukui paHLy3CKKiA cpunococb, B
XVIl sake 3&M10XuN OCHOBbLI MEXBHUCTU4ECKON TeopuM
XW3HK, HEMY B HBMBNOA cTeneHu cnoco6CTBOBANO ano—
XanbHoe oTkpbiTue KposoobpaiueHus apseem. Hexapr
CHUTEN, 4TO XMBOTHLIE NPOCTO ARMNAIOTCA ABTOMABTEMM,
NWLLIEHHBIMU Pa3yMa, U NPU3HABAN, YTO YenoBeK, XOTH OH U
ofinapaer Gonee BLICOKMMW KAYECTBAMM, OTIMUAIOLLIUMM
erp OT XMBOTHbIX, BCE Xe HecnocoGeH Ha KHbIe REACTBUA,
yem xapakTepHbie Ana MawwmHel. OH Takke Brepsabie npeg-
NPMHAR NONBITKY O6LACHUTD MEXBHU3M NaMATH (Huanve—
cxun,.OpHaKO B TO BPEMS MHOMVe yHKUMW YENOBEYECKOro
Tens elwe He Gbi NO3HAHL), U B CBA3M C 3TUM HEKOTOPbIe
13 ero NPeanonoXeHui OK838UCH OLUMGOYHLIMU.

C Tex nop B 06nactv asaromuu, hauonormm U Apyrux
OTPacHRAX Hayku Gbtm caenaHbl Gonebluve Wark, u To, KaK
pa6oTtaeT Yenosexk-MaLluHa, CTano Teneps CoBepILEHHO
nCHO. TeM He MEHEE NULL 04YeHb HEMHOMME U3 HEc Cno— -
CO6HbI YCTAHOBUTL NEPBUHHBLIC BHELLMME NPUYHBLI CBONX
pencTani. [ns NOHMMaHUA QOBOROB, KOTOPLIS R cabupa—
I0Cb USNGXMWTb, BaXHO ABPXAaTb B NAMATH OCHOBHbIE (hak—
Thbl, YCTAHOBNEHHbIE MHOM 38 MOAb! TWATENbHbLIX PA3MbILL-
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nexsmn n HabmopeHun. OHn MoryT 6biTh CBEfieHbl K cne—
AyoLemy. ~ ,
1. YenoBeveckoe CyecTso — 3TO CAMOABUXYLLIMACA
aBTOMAT, FIONHOCTLIO YNPasNAeMbi? BHELIHUMIW BO3ReN—
cTeusiMu. KakumMin 661 0CO3HaHHBIMYU U 3apaHee 06ayman—
HBIMU HU K33BNMUCb era AeACTBUA, OHWU YNPaBNRIOTCA He
M3HYTPKU, a8 uzeHe. OH HaNOMMHAET NONNEBOK, KOTOPbIA
NOQHWUMAIOT 44 ONYCKAIOT BONHBE GYPHOro MOPS.
2. He cyutecTByeT NaMaT Wan CNOCOBHOCTY 3aNOMU—-
HaTb, 0CHOBaHHOW HA [NUMTENbHO COXPAHRIOWEMCA Bre-—
_4atneHuu. To, 4TQ Mbl DNUCLIBAEM KBK NAMATL, 8CTh NNLLIL
NOBLILLEHHAR PEaKTMBHOCTL Ha NOBTOPAIOWMECA CTU-
Mynbl. : '
3. HeaepHo, 4T0 MOST, KaK y4un ﬂexab‘r, ABNAETCR 8K—
Kymynatopom. Mosr He oCyLLeCTBNAGT NOCTOAHHON 3ann—
CU, B HEM HB XPEHSITCA 3HaHWA. SHaHue eCTb He4To Noaob-
HOe axy, Ang npobyxeHus KoToporo TpebyeTcn Hapywe-
HWE TULIKHEIL

4, Bce fAanHHbIE UNKU NPEeACTaRNEHMA 0 BHELLIHUX Buep-
TEHUAX BOIHUKAIOT C NOMOLLbIO IMa3 B0 B OTBET Ha pa3-
APaxeHWs, BOCNPYHAMaEMbIe HENOCPEACTBEHHO ero ceT—
YaTkon, nvbo 8 0TBET Ha Gonee cnabkie BTOpPUIHbIE BO3-
AsACTBUS W.OTpaxenus. [lpyrue opraHbl YyBCTB MOTYT
NULWb BbI3LIBATL NANbHERlue OWyLEeHUA, He NORKPEen-
NeHHbIE PEENLHOCTLIO CYLECTBOBAHNS, U H8 OCHOBE KOTO-
pbiX NPeAcTaBneHune He mMoxXeT GbMe CthopMUpoBaHo.

5. B npaTMBONGNOXHOCTL BRXHEAWEMY ROFMATY Kap-—
TeanaucKol (unocodvi, CornacHo KOTopomy BOCNpU-
ATVE Pa3yMa WIIG30PHO, INag RepeacT emMy NPaBUNLHOE
¥ To4HOE u306paxeHue OKPYXalowwmx nNpegMeTon. 370
NPOUCXOAUT NOTOMY, 4TO CBET PAcIpOCTPaHAETCA PAMO—
AUHEWHO, U naoGpaxeHue npepmeTa, NONagatloLee Ha
FAa3HYI0 CEeTYaTKY, ABASETCA TOMMLIM BOCIPOU3BEAEHUEM
ero BHELUHWUX 048pTaHWM, KOTOPOE B CWiY CTPOEHUSA 3pu—
TenbHOro HEPBa He MOXET UCKE3UTLCS Npu ero Nepegaye
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" 8 M03r, Bonee Toro, npouecc aonxeH GbiTe 06P8TUMBIM, TO
eCTh BOLUBALAN.B CO3HaHNE hopMa MOXET NOCPeACTBOM
" pednNexTopHOro NeWCTBUS BOCNPOU3BECTH CBOW NepBo—
Ha4anbHeW 06pa3a Ha rnasHon ceTYaTKe TaK Xe, KaK 3X0
cNocofiHo BOCNPOU3BECTU MCXORHOE HAPYLLEHNE TULLIMHDI.
Ecnu paHnan TouYKa 3peHUA NONYSUT IKCNEPUMEHTEITBHOE
NORTBEPXASHME, CNEACTBUEM 3TOr0 CTaHeT NOMIMHHaN
PeBONIOLMA, KOTOPas OXBATWT BCe BUALI 4eNDBBYECKMX
OTHOLUEHUA 1 CHHEPLI AEATENLHOCTY Yenoseka.

Bosgefictene Ha Hac CWwi nNpupoabl

[omyckas, 4To Bce CKAa3aHHOE BhILLE BEPHO, PACCMOT-
PVM HEKOTOPbI8 CUMb U (haKTophb), KOTOPbIe BO3[EACTBYIOT.
Ha 3TY YAUBMTENLHO CNOXKHKYI0 MaLUMHY—-8BTOMET C e He-
BEPOATHD BOCTIPUMMHNBLIMY Kt YYBCTBUTENLHLIMY OPra-
HaMU, B TO BpEMSA KaK BPaLLAIOLLMACA 3EMHOM LLISP YHOCUT
ee B MONHWEHOCHbLIA NONET CKBO3b KOCMU4YEcKoe npo-
cTpaHCTBO. NPOCTOTH pagy MOXHO [OMYCTUTb, 4TO 3em—
HaR OCb MepreHanKyNApHa NNOCKOCTY 3KINMTUKM, U Heno-
BEX—-8BTOMAT HAaxoauTca Ha aksarope. [Mycts ero sec Gy-
AeT paBeH CTH LWECTUOECATH (PyHTaM, TOrda ero Teno,
y4acTByR B 3TOM ABUXEHWM 3emniu, BPaLBIOWEnca co
ckopocTsio okono 1520 dyros B cekyHay, HAKONUT Mexa-—
HWMECKYIO 3Hepruio, cocTasnsowyto no4tu-5 780 000
(hyTO~(PYHTOB, HTO NPUMEPHC PABHO 3HEPINA CTODYHTO—
8O0 NYWEYHOro ARpa. 37a KMHETUYECKan IHEPFUR NOCTO—
AHHE, TBK Xe KaK 11 HaNpaBNeHHoe BBEPX ASACTBUE LeH-
Tpo6exHon Citnbl, COCTaBNAIOLLIEH 0KONO NATURECATH NATU
coThIX (hyHTa, v 0ba thakTopa, BEPOATHO, He BYAYT OKa3bi—
BaTb 38METHOIO BO3REACTBMA Ha ErC XXU3HEHHbLIS (DYHK~
uun. Connue, macca kotoporo 8 332 000 paa npeBsiLLaeT
maccy 3emnu, Gyayqm yaaneHo or 3eMnu Ha PpaccToAHue, B
23 000 paz npesbiwaloLLee BENWYUHY 3EMHOT0 PAAKYCS,
CTaHEeT NPUTANMMBaTL Halero YenoBeKka—aBToMaTa ¢ cu— -



noi, paBHOM NPUMEPHO OfHOW flecaTon diyHTa, nonepe-
MEHHO YBenMuuBan u yMeHbLasn ero obbl4HbIA BEC Ha 3Ty
BENUUMHY. ‘

TyCTs ¥ HE OCO3HaBas 3TUX NEPUOANHECKUX KONEGa—
HWMA, HO HenoBeK, HECOMHEHHO, OKa3bIBAETCH NOABEPXEH
MX BO3RENCTENIO. ‘ : '

Bpawjenck sBokpyr ConHua, 3emnsi HeceT ero ¢ rpo—
ManHon CKOPOCTbIO — AEBATHagUaTL MUNb B CEKYHAY. a
MEXaHMYECKan SHeprusA, coobLLaeMan eMy NPY 3TOM, Npe-
ebiwaer 25 160 000 000 ¢yro-thyHTos. Camoe MolHoe
apTunnepuickee Opyaie U3 Koraa-nkéo nponaseaeHHbIX
8 lepmaiivin BuifpaceiBaeT CHapARA BECOM B OAHY TOHHY C
HauanbHOR ckopocTbie 3700 ¢hyT0B B CEKyHAY, C AHEPrU-
eit 429 000 000 thyTo-ghyHToB. CNenosaTensHo, KuHe-
TMYECKER 3HEPTA Tefla YENDREKa—aBTOMATS MO4TH B Lue-
CTHAECAT pa3 MpeBLICUT 3TOT nokaaatens. Ee okaxeTcs
ROCTATOMHO ANA TOro, 4ToGbl 38 OFHY MMHYTY Pa3BUTL
MowHocTe B 762 400 nowaguHbix cun, a ecnu Okt 3TO
ABWXeHUe Bbino BHB3aMHO OCTAHOBMEHD, TO Teno Yenose—
xa-aBTOMaTa HemMegNeHHo BIopBanack Gbl ¢ cunow, Qoc-
TaTO4YHOM ANA Toro, YToGbl 386POCUTE CHApAA BECOM 60-
nee LLeCTUAECATU TOHH HA PACCTORHWE ABafLUaTe BOCEMb
MUfb. _

OnHako BenuuvMHa 3TON OrPOMHOM 3HEPrUK HE NOCTO~
AIHHA, @ MEHAETCR B 38BMCMOCTY OT NONOXEHWA YenoBe—
Ka-astomaTa oTHocuTensHo ConHua. BpaweHve 3emnu
BOKpYr CBOEW ocy umeeT ckopocTsb 1520 dyros 8 cexyH-
fy, KOTopan nMbo RobaBAABTCA K CKOPOCTY NocTynarenb-
HOro pevXeHWst 3eMnu 8 NPOCTPAHCTBE, COCTABNALLEN
NeBATHaAUaTL MUML, NGO BBIYUTABTCA V3 [aHHON BENN-—
amHuL Briaropapa atomy o6bem aHeprim GyaeT MeHATLCA
Kaxgbie ABeHaALAaTL HacoB Ha BeNUYMHY, NPUMEPHO paB-
Hyilo 1 533 000 000 ¢yro-thyHtos, a 310 3HEYUT, HTO
SHEPIUA MOLYHOCTBIO B WBCTRABCKHT HeTbipe NoWaauHbIe

23



CWNbI KAKUM—-TO HEM3BECTHBLIM MyTeM AOCTYNaer B Teno
4ef108exa-eBTOMaTa ¥ 3aTEM BLIXOAUT U3 HEro.

Ho sto ewe He Bee. Bea ConHeyHan cuctema crpe-
MUTCA k co3Beanwio 'epkyrieca co CKOpOCTLIO, BENUHUHY
KOTOPO@ ONPEAEnwIoY KaX NPUMEPHQ PaBHYI0 ABafLaTH
MMNAM B CEKyHAY, BCNBACTBUE 3TOrc U 8 NOTOKE 3Hepruu
AONXHE! @XEeroaHo NPOUCX0AUTE NOAOGHLIS U3MEHEHVS,
KOTOpbIe MOryT [OCTV4b YyROBMLLHOR LdpbLl — Gonee cTa-
MUMapRoB thyTo-thyHTtos. Bce 3T MBHRIOLUMECA 1 HO~
CAME HACTO MEeXBHU4ECKMA XapaKTep ReRCTBUNA YCROoX-
HAIOTCA BCNEACTBME HAKMOHA OPGUTANBHLIX nnockocTeit u
MHOFMX ApPYrvX NEPMAHEHTHBIX UK CYHSAHLIX MACCOBLIX
.qencreua

Bnpoqu, 3TOT 4enoBeK—asToOMaT NOAYUHRETCH eule-u
RPYFUM CUNEM Y BIIUAHUAM. Ero Teno umeet anextpude-
‘ cmn no‘reuuuan Asa MWUTMEPAA BONbT, KOTOPbLKA Herlpe—

PHIBHO 1 O4EHbL CUNLHD MersieTcs. Bea aemm 0XUBaeT oT
- 3NEKTPNYECKMX BUBPALIMM, KOTOPLIE OXBATLIBAIOT ero, AT-
mocthepa [aBUT Ha Hero C CMNOR OT WwecTHagua™™ o
ABAALUATU TOHH, B 38BUCHMOCTH OT 63pOMETPU4ECKMX YC—
nosnaA. B Te4eHne MEeHRIOLUXCA BpeMeHHbIX HTepBanos
OH NONYYaeT 3HEPrvI0 CONHEYHbIX fiyyedt B obbeme, B
CpeAHem COCTaBNAIoIIEM OKONO copoka thyTo-thyHTOB B
cexyHay. lenoBex—-aBsToMar nopBepraeTca nepuopmye—
ckuM 60MBEPANPOBKAM: CONHENHLIMK Y8CTULAMK, KOTO—
pbie MPOHU3LIBAICT ero Teno, CYIOBHO 3TO NaNUPOCHaN Gy—
mara. BosnyX packanmeasTCs OT. 38yKOB, YAAPRIOLMX B
ero 6apebanHble nepenorky, U ero Teno COTPACAETCA OT
HENPEPLIBHON APOXMN 3eMHOR KOpbi. OH UCNLITbIBAET BO3-
‘ABNCTBUE  3HAYUTESbHLIX 'reMnaparypﬂux konebanuin,
AOXAOA v BETPa. : Y :
. CrouT nv Toraa yRUBAATLCS TOMY, 4TO 8 :-rrou yx(acﬂom
X80C&, B KOTOPOM K3XeTCsi HEBOSMOXHO HB8XOAUTLCA R8—
X8 TRKOMY MaTepuany, KaK YyryH, Xpynkas Yenose4eckan
MBUIMHE AeRcTBYeT Heobbmtbiv o6paaom?-Ecnu Obl Bce



aBTOMaTh! 6biNK BO BCEX OTHOLUEHWAX NAEHTUYHbI, TO OHK U
‘pearvypoBam 6bl COBEPLIEHHD OAWHAKOBO, HO B IBHHOM
cnyuae aTo He TaK. CxoAcTso 8 OTBETHLIX PeaKLMAX ecTs,
0AHaKO MNPOSIBNAETCH OHO B OTBET HE HB BCEe HapylueHNns
BHYTPEHHEro noxos, a nuiub Ha Haubonee 4acTo oBTO—
. paiowmeca 13 Hux. [losonbHo nerko cobpate ase afiex—
TpUMECKUEe cnmmm. KoTOpbie, Byay4u nonsepxeHbl of—
HWM 1 TEM X8 BO3AENCTBUAM, GYYT AeACTBOBATL B oTBeT
nuamerpanbno npomaononoxﬂo :
Tak xe noae.qyr ‘ceGn 1 fBA"“EN0BEYECKUX CYLLIECTB],
n 1O, wmﬁanaa‘rcuaapuumw mﬂ OAMHOFD wenoeexs, 6y-
RET NEACTBIHTENLHLIM W nmﬁmumx mMacc niopem. Bce Mbi
Bpems OT BPaMEHI CIMM. Ho 3w He B GoONLWER cTerienm:
ueuaﬁexnaa ¢mauonomqeem neoﬁmmm YeMm
BPEeMA OT BpeMEHM 1pebyeman ocTaHOBKa asurartens. 3to
npocTo cnenmue OGCTORTENLCTE, BO3HWKAWMX nocTe-
NeHHo B cuny CYTOYHOMO BPSUIEHUA 36MHOM wapa, 1o
ABNAETCA OAHUM U3 MHOFOYMCHIEHHBIX foKasaTenbCTs uc-
TUHHOCTM MBXEHU4BCKOR Teopuy. Mbi 3aMeuasm NpucyT—
CTBViE PUTMa B OTNNBAX 1 NPUNUBAX, B UAESX N MHEHWAX, B
h1HAHCOBBIX U NONIUTUYACKMX ABUXEHUSAX, B KaX0R cthe-
pe Helwen MHTeNNeKTyans+Ho AeaTeNbHOCTU.

Kax HEMMHBIOTCA BORHLI

Dxaaamoe sume REMOHCTRUPYET NKLUb TO, YTO SAECH
NOBCEMECTHO BOBME4YEHA (PU3UHECKER CUTTEME UHEPUUW
MAacchbl, 4TO 86T 6LL8 OAHO pa3uTensHoe No cune Rokaaa-—
TENLCTBO UCTUHHOCTY Hawen Teopun. EcAu Mbl npuMem
AaHHYI0 TEOPWIO B KAYBCTBE (PYHABMEHTENEHON UCTHHBI I
K TOMY X PacLUMPUM FPaHUUBI HELIErD 4yBCTBBHHOrO
BOCNPUATUA, B FIPEAENax KOTOPLIX Ml OCO3HABM BHEWIHUE
Bne4aTNeHus, TOrAe BCE COCTOAHUA XWU3HU YENOBEKS; 48—

Xe caMble HeOBbIMHbIe, MOryT GbiTh MpaBonofAo6Ho 06b-
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ficHeHbl. B kauecTse unniacTpaunin MOXHO NPUBECTU He-
CKOMbLKO NPUMEPDSE. - '

['nes BOCMPUHYMERT CBETOBbLIE uanyqeuuﬂ NLLb B On-
peneneHHoM, QOBONLHO Y3KOM CTEKTPE, FPaHiLbl KOTOPO~
ro, BnpoyeM, ouepyeHsbl HeveTko. Kpome Toro, rnas soc-
NPYHUMBET, XOTS U B MEHLLUBN CTeNeHw, Bo3peicTaune
8UGPaLVI, BLIXOARLLMX 33 PAMKH STOro BONHOBOMO Anana—
3oHa. Takum 06pa3oMm, oiuH HenoBek MOXeT y3HaBaTb O
NPUCYTCTBUM APYIOro, HECMOTPR Ha TEMHOTY WKW NPUCYT—
CTBWE MELLAIOLIUX NPENATCTBUKA, 8 NOAW, HEXOAALMUEC! B
NAgHY NANKD3nA, NPUNUCHLIBAIOT 3TO TerenaTvu. Takon xon
Mbicnen abcypaeH 0o HEBO3MOXHOCTH. . o

OneiTHbiA HabrirogaTenb Ge3 Tpyaa 3aMe4aarT, YTo Ceo—
UM BO3HUKHOBEHMEM 3TU (DEHOMEHb! BLIBAIOT 06R38HLI
BHYLUGHUIO UNu COBaaeHMIo. TO XE Camoe MOXHO cKa-
38TbL'0 BO3AECTBUM 3BYKOB, KOTOPOMY 0COGeHHO NoaBep-
XKeHbl My3biKaHTbE U nogpaxarenu. Henosek, HageneHHbIR
TakuMy Kaqecrsamu, Gyfner yalile pearmpoBaTe Ha MexXa—
HUYeckue yaapbl Uny Bubpauum, He BOCT! |pmmmaeMb|e Ha
cnyx.

B ka4ecTBe eiye OQHOFO NPEACTABNAIOWEro ANA HAc
uHTEpeC NpUMepa MOXHO NPUBECTU TaHel, KOTopbIvi 06—
paayioT onpefienedHble rapMOHUYHBLIE MYCKYNbHbIE CO-
KpalieHus, a Takxe narnbbi Tena, oTBevaloLme pUTMY.
‘CoBpemMeHHoe BxoXAeHWe TaHLeB B MOy MOXHO Bonee
U1 MeHee YAOBNBTBOPUTENBHO 06BACHUTS, NPEANONOXMB
" CYLIECTBOBaHUE HEKWX HOBLIX, TEPHOaU4ecKN NPOMCXOAR-

WMX HapyLIEHUA COCTORHUR [IOKOR B OKPYXatowen cpepe,
KOTOpbIe NEPeAaloTCA NO BO3AYXY UK Yepe3 3eMHo U MO—
YT BbI3bIBATH MEXaHU4ECKUE corpncenm unu BubpaLvm,
He BOCNPUHMMBEMbIE H8 CITyX. *

To xe camoe NpOMCXOaMT Y1 C BOHHEMM, DEBOMHALIMAMM

" UM NOROGHLIMY YPE3BLIHAHHLIMUA COCTORHUSIMU 06LLEe—
. cTBa. X4TA 310 M MOXET TaK MOKa3aTblA BHELUHE, B AeA-
CTBIATENLHOCTU BOWHE HUKOrAa HE HAYWHAETCA B Pe3ynb-



T8TEe NPOM3BONbLHLIX AeACTBUR YenosBexs. Ee Havano —
3vo, be3ycnosHo, Honee uny MBHee NPAMOW peaynbTar
KOCMUW4ECKDro BO3MYLLEHUA, B KOTOPOM FMaBHYI0 ponb wur—
paet ConHue. . .

Bo MHOMMx 3aHecenHbIX B aHHaSbI UCTOPHKN MEXQyHa—~
popHbIX KOH(NNKTaX, KOTopbie 6Nyt Bbi3BaHb! FONOACM,
MOPOM UNY UHLIMU CNY4aBLUMMUCA Ha 3emne KaracTpo-
thamu, HECOMHEHHA WX HEMaCpPeACTBEHHAA 3aBUCUMOCTL
ot.ConHua. ’

Ho B SonbluMHETBE Cny4aes rIaBHbIE MNPUYMHLI, NEeXa—
Lue B OCHOBE BOWH, OKA3bIBAIOTCA MHOMDUMCAIEHHBIMY, U
ux GLIBAET TRYAHO YCTaHOBUTS.

Boaspawasce k upywen ceivac BoiiHe, 3pech Gyner
KpanHe TpyaHo NokasaTk, YTo NPUYMHaAMU ee He CTanw,
HECMOTPS Ha UX KAXYLLYIOCA O4EBULHOCTL, OCO3HaHHbIE
AEACTBUA HECKONBKVX OTAENbHbIX NN4HOCTEN. [ycTs Tak,
OAHAKO MEXaHUCTHYBCKan TEOPUA, OCHOBAHHARA HA8 MCTU—
He, HabnioaaEMOoli B NOBCEAHEBHOM! XN3HWU, COBEPLIEHHO
" UCKMOY3eT BO3MOXHOCTL HACTYSIBHWA. TAKOro COCTOR-
HUA, KaK BOVWHA, KPOME KaK BCNEACTBME KOCMUYECKOro
BO3MYLLIEHWA.

EcTecTBEHHO, BO3HUKAET BOMPOC: CyLLECTBYaT N1 Ka-
Kan-nubo B3aMMHENA 38BUCUMOCTbL MEXAY BOWHaAMK 1
cABWramu NNacTos 3eMHOM Kopb!? INochegHue okasbiBaloT
pelsaiouiee BO3QEHCTBUE HA HENOBEHECKUIA TEMNEPaMEHT
¥ XapaKTep, a BpeMeHaMn MoryT cTaTb hakTopom obocT-
peHus KOHMIWMKTA, OAHEKO, 38 UCKIIIOYEHVEM 3TUX CRy4a—
€8, TAKOA B3aUMO38BUCUMOCTI HET, XOTH 068 3Th ABNEHUA
" (BOMHBY U TEKTOHUYECKUE CABUM) MOTYT Bbi3bIBATLCH Of—
HOM K TOA Xe NepBONPU-UHON.

470 MOXHO 3Aeck YTBEPXAATL C 86COMNOTHOM yBepeH-—
HOCTBIO, TaK 3TO TO, 4TO HA 3eMNe MOFyT Ha4aTLCHR MOUL-
Hble COTPACEeHUA ee KOPbl, Bbi3BaHMbe MEXaHUYEeCKNMK
803eNCTBUAMKU, NOAOGHLIMU TeMm, Kakue BO3HUKBIOT B
peaynsTaTe NpUMeHeHnAa COBPEMEeHHbIX CPeacTB BEQEHUR
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BOMHLI, 3TO 3aABNEHUE MOXET OLLEROMUTE, HO Y Hero ectb
npocToe o6bACHeHue. . -

3emneTpsaiCeHUN Bbi3bIBAIOT NPEMMYLIACTBEHHO OBe
NPUYUHBE NOA3EMHbIE B3PbIBbI WU CTPYKTYPHEI® M3MEHe~
HUA: MepBble Ha3bIBAIOTCA BYIIKAHUYECKUMM, 0ONaRAaIOT
OrpOMHO# AHepruen, u ux Ha4ano 3arpyaHeHo. TocnegHue
Ha3bIBAIOTCA TEKTOHMYECKUMU, SHEPIUR 308Ch CPaBHU—
TENbLHO HEBENUKA, W VX MOXET BbI3BaTL ManenLIMi TONYOK
unu cotpacerne. Hactete ononanu Ha octpose KyneGpa
ABARIOTCA CABATAMW UMEHHO TAKOro poas.

Boiika n semnerpacenus

TeopeTuyecky MOXHO CKasaTb W [OMYCTUTL, HTO TEK—
TOHUMECKDE 3EeMNETPACEHNE MOXEeT BbiTe Bbi3BAHO BO3-
FEWCTBUEM MLICAK, NOCKONLKY BLICBOBOXAEHAIO MBCCHI
npeaLlecTByeT COCTOAHNE BECHMA HEYCTONYMBOO PaBHO—
Becun. CyliecTByeT ogHa pacnpocTpaHedHaa owubka,
' UMEIOLLan OTHOLWLEHUe K 3Heprum Takmx cAsuroB. B He-
AABHUX COOGLLEHUAX O 3EeMNETPACEHUM, OFIMCHIBAEMOM
KBK 3KCTPaOPANHaPHOe, KOTOPOe ASACTBUTENLHO OXBATU-
RO O6LUMPHYIO TEPPUTOPUIO, Mo SHEPrUst UCHUCNANIAch BE—
nuyuHoR npubnuautensHo 65 000 000 000 000 dyTo-
ToHH. [laXe ecnm NONYCTUTL, 4TO Tam BCE MO0 COBEp—
LUKTLCA 3a OJHY MUHYTY, 3Ta Benn4MHa 6buta Oul 3KBuBa-
NeHTHa rogosoit MowHocTu B 7 500 000 nowiaauHbix cun,
YTO KaxXB8TCcA HoNbLLIoK CUNOW, KOTOPanA, ORHEKOD, CAMULLKOM
MaNa ANIA CMELLeHNA NNBCTOB 3eMHOM Kopbl. J6bem aHep-
UM CONHBYHLIX Ay4eR, NBAAIWIMX Ha TAKYI0 XE NNoWaab,
0Ka3bIBaeTCs B THICAYY pa3 Gonbiue.

‘Bapbighl MUH 1 TOpNEA, BLICTPENL! MOPTUP W NyLIeK
NOPOXAAIOT Ha 3EMHOM NOBEPXHOCTY NPOTMBOAENCTRYIO-
LLIME CWIIbI, M3MEDPAEMBIE COTHAMM UNU Aaxe ThICAYaMN
TOHH U OLLyLLIaeMbIe N0 BCeMy 3eMHoMy tiapy. OqHako cu-
Na 1x BO3RENCTBUA MOXET B OFPOMHON CTENEHU yBennin—



saTbcA 6naropapa pe3oHaHcy. 3emna — 3To wap, obna—
R3IOLLMIA XECTKOCTLIO HECKONLKO Gorbluen, Yem y cTanu,
KOTOpPbIA COBepLUAET bAHO KonebaHre NnpuMmepHO 38 OauH
4ac 1 COpPOK AEBATbL MUHYT.

Ecnu, 470 BrnonHe ocyuwecTeuMO, 3TM COTPRCEHUA DKa=~
XYTCA ACMKHLIM GOPa30M BbIBEPEHbI N0 BPEMEHM, TO UX
o6beauHeHHOe OENCTBUB CMOXET Bbi3BaTb TeKTOHU4e—
ckue casuru B mMo6on Jyact 3emnun, n Toraa U UTanNbAH—
ckoe begcrere MoxeT 6biTb cneacTsMeM B3pbLIEOB BO
®paHuuu. To, 41O YenosBek cnocobeH Bbi3bIBATL TaKue
3EMNETPACEHUS, HEe BbI3LIBAET HUKAKUX COMHEHUR, U, Be-
POATHO, HERANEKO TO Bpemsi, KOrga 3To MOXHO GyneT pe-
navb C AO6PLIMUA M PA3YMHBIMY HRMEPEHUAMU.



HUMKONA TECNA pmmaumr O TOM,
KAK MO)XHO NETATH CO CKOPOCTBHIO
1000 MWL B YAC

PexkoHCTPYKLMA MHTEPBLIO, B3ATOrO
Dpeaepukom M. Kepbu — wmions 1919 ropa

Mup B fONTY Nepep n3obpeTaTenem NepeMEHHOro To-
Ka M—pom Tecnow 3a UcnanL3oBaHUe 3NEeKTPU4ecT—
83, NepenasaeMoro Ha 3HaYUTENbHbIE paccTosaHua. Cero-
nHA n3obpetatens 06CyXAaET BO3MOXHOCTb TOI‘\O, 4yT06bI
33pONNaHb! NOJHUMENUCH Ha DOrbLUYI0 BLICOTY U ABUFa—
fINCb CO_CKOPOCTLIO, KOTOPaA K8XETCRA HEBEPOATHON. 3Ta
CTaTbhfAl H8CTUYHO HanucaHa nvdHo M—pom Tecnon. Oc-—
TanbHOE@ 3aM1caHo CO CTeHoTpamMm Gecenbl. [JaHHan pabo-
Ta copepxuT B cebe BeckMa npasfonogobHbie B3rNsg Ha
Hnuxanwee Gyayilee. )

Opraxabl amepukaHckuin BusHecmer M—p Ox. Mup-
nowHT [XK0oHC, CUaA 8 cBOEM othnce Ha ABAALATH NATOM
araxe HeSockpeba BynBopT, NOCMOTPUT Ha Yackl U 06Ha—
PYXMT, 4TO yXe 3 4aca aHs.

«CeaToi Feopruit! — BOCKNMKHET OH, 3BOHA CBOEMY
cexkperapio. — Ecnv A He NOTOPONIOCH, TO ONO3AAKD Ha
3BaHbi 06eg 8 Casonely U korga cekpetapb OTBETUT Ha
3BOHOK, OH CKaxeT: .

«4apnb3, BD CKOMbKO OTNPaBnNseTca BrmMXanwun
aapobyc no flloHpoHa?y
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«B Tpv» TpMALATE, C3p, — oTBETUT Yapnb3. — Bui MoXe-
Te ycneTb, 8cnu nocnewmTe. MatliHa xgeTty.

N natHapuate MuHyY criycts M~-p K. Mpnowwt
[xoHC BLIRRET M3 NubTa Ha NOCEAOYHON NNOWBAKE ANR
cemaneros B HWxHeM MaHxaTTeHe 1 NORHUMETCS B rep—
MEeTU4HLIN CTaNbHON (HI03eNAX C HaANMCHI0 «Hblo—opk—
Nouxpou fNumuTen», KOTOPLIA BINETUT POBHO B TPU TPU-
AUSTb OHA. A B CeMb TOrD e Be4epa OH CAYCTUTCR U3
CBOEN KaloTbl HB NOCAAOHHYIO MNOLLAAKY Ha HabepexHOn

- Tem3el 1 OTNPaABUTCA HA HaMeweHHbin oben ¢ Apyrom.

Tpexuacosoir nonet ua Heio-Vopka B JloHgon Ha
asponnaHe, NETALIEM BbilLIe YPOBHA MPO30BOT0 (hPOHTa Ha
BbICOTE BOGEMb MUNb HAJl 38MHOW NOBEPXHOCTRIO, — 3T0
BO3MOXHOCTL GAMxamLero Gyayuiero. '

310 He Moe cobcTBEHHOR NPOPAYEcTBO. 3TO pesynbTaT
LWIeCTHAAUATUCTPENNYHbLIX PACYETOB, BLINOMHEHHbIX HNn—

. Kono# Tecnoi Ha OCHOBE BbICWEA MaTEMAaTUKKU C Lenbio

NpoBepKM HE Mexee OGLUMPHBLIX U CNOXHbIX Pac4eToB,

. MpounasegeHHbIX YreHoOM-yupeauTenem Aapoiiyba Ame—

© puku Camyanem [1. Motrom.
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M-p MoTT ponyckaer, 4To rmaBHOEe B TPEX4acoBOM
nonete w3 Helo—opka e JloHaoH — 3T0 NnogbeM B paspe-
XeHHble BO3AYLHLIE cou, rae atMoctepHoe pasnesne
COCTaBAAET NULLL OAHY NATYIO OT ero BENIMYMHbE Y 3eMHON
MOBEPXHOCTH U FAE MOXHO OXUAATL, YTO «a3ponnaHk, KaK
OH Ha3Ban pevaTtencHui annapart Gyaylero, noneTur 8
NsATL pas GeicTpee, 4eM y 3eMHo# NoBepxHoCcTU. Y gaxe B
TOM Cny4Yae, acnu CKOPOCTL a3POrUiaHa BO3PACTeT He B
MSITh Pas, 8 TONbKO B OfHY NSATYIO, €r0 NONET, FOBOPUT M~p
Mo, BGe papHo GypeT NpoxXoaMTbL B paspeXxeHHoM Bo3—
Ayxe HA BLICOTE BOCEMb MUSIb HaR 3eMHOM NOBEPXHOCTLID
¥ 38UMET He Gonee nBeHaAUBTH 4acos. .
" Hwkone Tecria cOrnaceH C Tem, 410 Nogbem aaponna—
Ha Ha NoAobHYI0 BLICOTY AonxeH GyneT npusecTu K 6onb-
WIOMyY yBeNIMYEHMKIO CKOPOCTW, XOTH OH U HE XenaeT TOHHO
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npé.qcxaahmarb €e BenU4UHYy B OTCYTCTBUE TO4HbLIX CBE-
AEHYA O HEKOTOPLIX (hakTopax, sosneﬂcmyvoumx Ha AaH-
HY10 fipo6nemy.

BbicTynas Ha NaHaMeprKaHCKOM 8BUELIMOHHOM Cbea~
‘e B ATnaHTuk-Cuty, M—p MoTT 3aseun: 4To6el nepecrats |
38BMCETL OT MOrOAHLIX YCNOBUA, KBK 3TO MPOUCXOAMT ©
aauampamu Hulodaysanenaa, Heobxoagumo aenats ca—.
MONETLI, KOTOPbIE NOQHUMYTCA BbitLie yposun_rpoaoapro
thpoHTa. .

«f yTeepxpal, — CKa3an OH, ~ 4TO0 GecKoHewHoe
oXupnaHue waeansHbix NOroaHLIX ycnoswd. Ana nanbnv_tx
MEpeneTos Hag CyLe! ¥ MOPEM HE OTBEYRET KOMMEpY48-~
ckuM Tpe6oBaHuaM. MoaToMy A xoTen Gl NprBneYL BaWE
BHMMEHUE K BO3MOXHOCTAM 83pONNAaHa WK FMAPONABHE
BaneTeTs Hag NOrofcH Tyha, rae B Npupoge UapuT cne—f
Knnc'raue»

Bmwemmnpoﬁnﬁn

OueBuaHo, Npoinema COCTOUT B OTCYTCTBUM 060pya0—
BaHUA aN8 paboTbl HALWWX CaMONETOB 8 PaspeXeHHOM
BO3AlyXe K fiNA 38LLMTHI BOSAYXONTBBATENSRA OT ero paspe—
XEHHOCTH, 8 TAKXE ANA COXPaHeHWA TEMNS Ux TN n noa-
AepxaHya xompopra B YCNOBUAX IKCTPEMASbHBIX TeMNe—
patyp. [lo Téx nop Noka He NPOBEeAeHb! UCNBITAHUS, HAKTO
- He MOXET 3HaTb, KaK BbICOKO Mbl MOXEM AETaTL. JIyHO A
ronaraio, 410 3TO BO3MOXHO AenaTb Ha BbiCOTe NMATHa-
~ Auatu-peapua™ mwne. Ovesuano, speck Bce Aeno B 060-
- PYROB8HWU N B BO3MOXHOCTAX HE60pa BLICOTLI y camone-

TOH, CKOHCTPYWUPOBaHHbLIX C 3TON LINLIO.
KakoBa uenb BbicOTHOrO noneta? EXeaHeBHLIA OnbIT
" [OBOPUT HAM O TOM, YTO BbICOKAR CKOPOCTb HECEBMECTH—
Ma C GONLLUOHA MIOTHOCTLIO OKpyXaloieh cpefbi. Mbl
3Haem, 4TD ANA Toro, 4To6bl caMoneT noneTen B fiBa pasa
GuicTpee, Mbt A0NXHbI YBEMIMYMTL €ro MOLHOCTL 8 BOCeMb



paa. [ipyi-umu cnosamus, aTmocepHOe AaBneHne BO3pac—
TaeT NPOrPEECMBHO C CAMBIX BEPXHMX BO3/IYLLIMLIX CIIOEB
1o 3emronKopol. [Mpu nogvesie Ha kaxgyio Hosywo 1000
(yTOR NABNEHNE CHUXAETCH NPUMEPHO B NONMPYHTS HE
KBagpaTHLIA plonM. Ha BeicoTe gBYX MUnL faeneHmne pas-—
.HO 9,8 (hyHTa Ha KBAEPATHLIA QIOAM; Ha BLICOTE ORHOM
mum — 10,88, Ha BpicOTE B Tpw 4eTBepTw Munu — 14,2;
Han yposHem mops — 14,7 dyura, uni, ecnu OKPYMnTL, —
15 dyHTOB Ha xBApPaTHLIA [IGAM. :
B npoﬁneme BbICOTHOTO NOASTE UMEETCSt U Takol He—
PeLLeHHEI BOMPOC: HACKONLKU BOSPACcTET CKOPOCTL a3p0—
nnaHa, neTdliero B NATUKPATHO Pa3pexeHHOM BO3Ayxe
' {Ha BLICOTe BOCHMM MUAbL), ~ B NATH PA3 UMM B OAHY NATYIO
pasa? Bce ocranbHoe — 370 NPOCTO 8OMPOC CO3AAHUA
o6opyaoBsammna u xopoLueh KOHCTPYKLUWK. SRecCh eCTb 3a-
MeTHLIM pocT B a6oux HanpasneHusx. 4To kacaetcs-pocTa
CKOPOCTH, TG ECAN BEPHA NEPBaN TUNOTesa, NyTeLuecTene
mexay Hoio—lopkom 1 JloHQoHOM MOXeT 6biTb Npoaena—
HO Ha BbICOTE BOCbMM MWNb 3a TPW 4aca. A ecnu BepHa
8TOpan, TO 3TO Xe NyTellecTBue MOXET 3aHATL ABeHa—
' AUBTL YAcOB NoONETHoro spemeHu. B ocHoee Bcero —
NPEANONOXEHUB O TOM, HTO Y 3EMHON NOBEPXHOCTU MOXET
. 6bITb JOCTUrHYTa CKOPOCTL B 200 MUNb B Yac, a 3T0 MLk
fNpo6nemMa Nony4eHuA MOLLHOCTU.
MHe npepcrasnseTcs RCHbIM, 4TO 60fibLuME BbLICOTHI
CTaHyT KNio4esbiM (hakTopoM B NanbHUX nepenetax. bo-
‘nee BbICOKaA CKOpOCTb, Gonee AanbHee paccToAHue,
Bonbiumnin KOMQOPT ¥ MEeHbLIAA ONACHOCTb, MOCKOMLKY,
yABavpas BpeMs BLINONHEHUS PUCKOBAHHOTO NPeanpu-—
ATUR, Mb! YNBAUBAEM M 23KRIDHENHYIO B HEM CTENeHb PUC—
Ka; MeHbLIe GeH3VHA, MEHbLLIE BEC U PICXOAbY, NOCKONbKY,
- ‘ecnu obcTtaHoBka no3BenseT Ham nponetets 100 Munb Ha
BABOE MEHLLWEM KOMYECTBE TOMNUBa, YEM PaHee Ham
TpeGosanoch ANA NoMleTa Ha paccTofsH1e B ABBALATL NATL
" MANb, TO HALU BbIMIPbiL B 3KOHOMWW, 04EBUAHO, COCTaB—

2 Nipospernss Hisona 33



naer 100 npoUeHTOR, Begs TOr[Aa Mbi CMOXXeM NPoTIeTeTb
100. Munb © TeM Xe KQNW4eCcTBOM TONNWBa, KOTOpoe
paHbuie pacxonesanoch Npu nonere Ha paccmnnue 8
NATbAECAT MWb. .

Mbicnt 0 TOM, YTO BO3AyXOIVIABaHME Ha ﬁonbwux Bbi~ -
coTax, HECOMHENHO, npuBeaeT K 3Ha4YUTENLHOMY yBenk-—
YeHMIO CKOPOCTH, pa3penneT Takxe-u Hukona Tecna, ko—
TOPOro A NO3HAKOMMA C BLIBOASMU M~pa MoTTa C uensio
BbIACHUTD MHEHWEe 4eNOBEKa, BCID XU3Hb usy-aanou;ero
B030YX KaK CPEefiCTBO Nepegayy NeKTPOSHepuM,

«po6nembl, GBASAHHLIE € ABWKEHWEM BO3AYLLHGIX
CYAOE, COBEPLIBHHO OTIMYSIOTCA OF TEX, KOTOPbIE UMEIOT—
Cfi NPy ABVKEHWUU B BOAHOMK cpene, —ckaaan Tecna. — AT—
mocthepy MOXHO CpaBHMBaTh C 8236peXxHbIM OKeaHOoM,
ORHEKD, ECNU NPERCTaBNTL cebe NORBOAHOE CYAHO, CKOH—
CTPYWPOBAHHOE Kax a3pONnsiaH, TO CRA3Y CTAHGBUTCA ACHO
T0, HACKONBKO HE3(EKTUBHBIM- OHO Gbino Gkl. IHEPrus,
“CRONIb3YEMaRA ORA NOCTYNETRNHOMG ABMKEHUA Kakora—
nbo-Tena B HEKOW. cpefe, pacxoRyeTCR TPemA DasnivHbi—
MU NYTAMW; BO-NBPBLIX, Yepe3 NoBepXHOCTHOEe -TPeHue,
BO-BTOpLIX, 4epes o6pasosaHue BOMH, B-TPETbUX, Yepe3
o6pa3soBaHue 3aBuxpenuir. CornacHo oBmMM 3aKoHam
B03HUK3I0LLES [IPU 3TOM CONPOTUBAEHNE MOXHO paspe-
AUTe Ha ABA BUAB: BO-MEPELIX, NOPOXASHHOE TPEHWUEM Te—
na o cpeRy, BO-BTOPbIX, BI3LIBEEMOE NNOTHOCTbIO CPeab!
{unn BR3KOCTLIO CPEALI, KaK ee suie HadbiBaioT). MepBbit
BMA CONpPOTUBIIEHUA NPONOPLIOHANEH NNOTHOCTU CPeRbI,
BTOPOW NPONOPUMOHENEH OCOOLIM CBOWCTBaM TeKy4en
cpefbl [XUOKOCTU unu raaa)n.

Bcem MeTpyaHO NOHATL: “eM nnotHee cpena. Tem
TPyAHee NpoABUraTe B HEK Briepen Teno, 0BHaKo AANeKo
He KaX0My SCEH CMbIER BTOPOro BUAS CONPOTVIBNEHUA 1
MOHATHO SHAYEHVE TEPMMHB BR3KOCTL CPeABI.: 3710 Byper
ner4g- caenate, ecnv Mol CEBBHUM, K NpUMepYy, BOAY. Y

" XWaKoe mMacno. ﬂocnem:ga%erwe Ho Gonee 8A3ko, U-AQx
i .



- 3TOMy Npepcrasnnet eobon 6onee ModiHoe ripenagTcTBKe
ANA NOCTYNAaTEfibHOMo ABMKEeHUs, 4em BoAa: Bosayx sans-
eTCsl O4eHb BA3KOW Cy6CTaHUMen, U MOPOXAaeMbIA 3TUM
€ro CBOMCTBOM BW[1 COMPOTUBNEHNS BECbMa 3HAMUTENEH.
Mt IOMXHB! YIUTRIBATE 3TOT BUE CONPOTUBNEHUA, NPOU3—

' BOOR pac4eTbl TOrg, HACKDNbLKO BbICTPO MOr 6ol neTeTs
a3ponnsH B BEpXHUX Croax atmocdiepot. ‘

Ceituac maea 3akmovaeTca B TOM, 4TOObI NeTeTb Ha

GonbLuo BBICOTE, Mfie BO3AYX PA3PEXEH, U TEM CaMbIM 4N
NPOABUXEHUR B HEM annapata AoTPebyioTCA MeHbLUue
3aTPaTH 3Heprin. Ecnv BanTb RABNEHWE Hag YPOBHEM MO~
ps, cocTasnsioluee 14,7 thyHra npu TemnepaTtype 15 rpa—
gycos Llenbcun, Torna, 6e3 y4eTa HECKONLKMX NONPABOK,
KoTopble chenanu pac4eTsl 6onee TOUHBIMY, AaBneHue Ha

~ pBA3HBLIX, BLICOTEx GYAST PABHO CRABAYIOUIMM BeMMYKHEM:

1000 ¢yros Han yposHem mops — 14,178 dyHTa; 1 muna

& -+Haf yposHem Mopa — 12,457 dynte; aee mwm — 10,035
thynva; BoceMb Munb — 3,1926 dyHTa: nRTHEAUSTL
muns — 0,8392' thyrra; asaguats Mune — 0,323 dynra.

B Yonoaun Ha BhicOTe BOCOML MUAb

‘H cooTHeTCTEBMN C NONyYeHHEIMM MHON Uudpami Ha
. BbICOTE: .BOGEeMb Mt ANCTHOCTL BOAyXa CocTasnaeT
w- 0,2172 nrw npamepuo 0,22 o1 e genvunHb! HaR YPOB-—
F'HEM MODS; HE BLICOTE RATHAAUaTM Mk — 0,057, a Ha
5 8bICOTE ABAALATI MUNL -~ BCBIO NMLLL 0.0218, nm npu-
*. mep+o 0,0022 or ee BaNUYMHL HAT YPOBHEM MODS.

Tpeancnoxum, YT BIPOIINAH NONNUMBETCA Ha BLICOTY
. B0CeMb MUnb, TAe fiaBneHe Bo3ayxa GyaeT pasHoO BCero
. nvwe 3,1926 dyHra, unm, ApYruMK CroBamu, NOTHOCTL
> -B0O3Myxa Tam ByfeT CoCTaBNATs Boero ik 0,2172 o ee
? BENUUUHLI HaR yposHeM-Mops. TTOCKonbKy, KaxK yxe yka-—
i SuIBANOCKH, CONPOTUBNEHNE CPEMbI, BLI3LIBAEMOE UCKNIO—
- MUTENbHO TPERUEM, NPOTIOPLIMOHBNBLHO NNOGTHOCTH BO3AY—
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X8, TO BNONHE DYEBUHO, 4TO (B OTCYTCTBUE HEoBXOmM—
MOCTV npecgonesaTts Opyrovt BWUG CONpoTUBNEHWS] AnA
ABVKEHUA BO3AYLUHOMO CYAHA Ha TaKOW BbicOTe NoTpeby-
€TCH 33TPaTUTL BCEro Nuwb 22 npoueHTa (unu, rpy6o ro—
80OpRA, 0gHy NATYI0) o7 06bIYHO paCcXDAYyeMOR MOLLHOCTMU.
MNMoaToMy, kak ykasbiBaeT M—p MoTT, 3aeck MoXHo 6bino
b1 AOCTUYL Y4PE3BLIYANHO BHICOKON CKOPOCTH.

W xoTs apyroi Bua CONPOTUBNEHWUA CPeAbl, NOPOXAEH-
HbIN €8 BA3KOCTLIO, HE YMEHBLLIUTCA B TEKOM Xe COOTHO—
LLIEHUU, U, CMIEI0BATENLHO, 3ECh BLIMFPLILL B MOLLHOCTH
He, ByaeT NpAaMO NPONDPUUOHANEH NNOTHOCTM BO3AYXA, HO
TBM He MeHee obLLiee CONPOTUENEHWE BYAET CHUKEHO, eC—
fn 1 He Do 22 NpouUeHToB, To, MOXET, xaTa b1 Ao 30 npo-
LEHTOB, 4YTO BbiCBO60AUT 3HAYUTESIEHBIA éana; MOLLIHOCTH
nns Gonee CKOPOCTHAMD NONeTa.

Haxe HecMoTpA Ha oGycnoaneHHoe pa3pexeHHncTbIO
BO3fyXa YMEHbLIEHUE TATU BO3QYLUHOIO BUHTA, KOTOpOE

'HEBO3IMOXHO KOMMNEHCUPOBATL YBBANYEHWEM CKOPOCTM
£r0 BpaLLEHns, NONY4ENHaR BoIf0NA ByfieT BECbMA 3HaYM—
“TensHOW, U camMoneT ByaeT neteTb C GonblIeR CKOpOGTbID.‘

KoHeuHo, B TeopeTu4eckux pa3paboTkax 3Torc so—
NPoCa Bce eLye CyLecTBYeT MHOM0 HEACHOCTEN, NOCKONbKY
TYT UMEETCA pAaA (PBKTOPOB, KOTOpbie BIMAHOT Ha PE3yNb—
TAT, NO3TOMY NOKa Mb! eLe He coﬁpamn 3Aechb BCIO UH-
thopmaumio. - '

Ha esicoTe gBaguaTM Mwib

1 COMHEBBIOCb, YTO CTAHET BO3MOXHbLIM NOALEM HE
BbICOTY NATHAAUETH UNK ABBALETU MUNb, KBK 06 3TOM ro—
" Bopun M—p MoTT. Ha BbiCOTe ABaauaT Mknib B BO3ayXe
NpYCYTCTBYET NULLG 7 NPOLIEHTOB KMCNOQOMLA B CPaBHEHNM -
¢ 2T NPOUEHTOM, HANU4ECTBYIOLLIMM Y 38MHOW NOBEPXHD-
c. Sro coapano 6onbluyio npobnemy B o6ecneyeHuis no—-
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A R

fa4¥ KMCNOpoAa AnA CropaHus TorniMea, He roBopsA 0 Apy—
X TPYAHOGTAX,

Bnpo4em, Ha BLICOTE BOCHMM MMNb HUSKOE coaepxa-
HWe Kucnopoga MOXET bbiTb KOMNEHCUPOBaHG. U And
asuagsurarens, u gna asuatopa. KoxHe4yHo, Heobxoammo
6yneT o6ecneumnTb cHabxeHWe kucnoponaomM aswartopa u
asuanaccaxwpos. BeposmHee scero, oxu -6yayT nonHo-
CTbiO U30AUPOBaHbLI OT BHELUHEN CPEflbl, TAKXEe KaK Mao—
NUPYIOT Nog Boaoit Bogonase. Camblie BbICOKMUE ropbl 4O0C—
TAraI0T BLICOTLI NATU MWL, U Pa3pexeHHOCTb Bo3AyXxa
3aTpyOHAET Nogbem Ha Hux. [ns o6ecneueHns XnaHeaes—
TensHOCTU aguatopa notpebyercn opraHM3osaTtL nonaqy
Kucnopoga 8 obseme, HE MEHbLLIEM, YeM TpebyeTcA Ha
BbICOTE NATU Munb. ECnu OH He GyeT M30NUPOBAH B 3aMK-
HyTOM o6keéme, TO CHUXEHWE faBneHuns BCNeacTeve pas-
peXeHHOCTU BO3[lyXa CKaXeTCA Ha HeM KaTacTpoduye-
CKu. Henose4ecKuit oprannam NPUCNoco6Nen K NaBREHWIO
15 dyHTOB HE KBAAPATHDIA BIOAM, U €CN NBBNEHME CHU-
3UTb NPUMEpPHT-Ao *rfJex (hyHTOB, 4TO COOTBETCTBOBANG bl
YCROBWAM, CYLLECTBYIONIMM Ha BLIEOTE BOCHMA MWUAL, TO Y
aBuartopa rononanvcek Gbi GBpabaHHbia NepenoHky, a ero
KPOBb NOA pasrexsmnem crana 6! yxo.mm: W3 Tena, Nnpoca-

" 4YUBBACh CKBO3b KOXHbIE NOPLL.

Tecna rnoacHWN, 4To 3T0 Bbin 661 TOKOA Xe 3cb¢exr. KaK
ecnu 6kl rnybokoBoAHYIO pbiby, NPUCNOCOBNEHRYIO X XN3-
HU Ha rnyGuHe 0gHOM MUNU, NOAHANK Gbl HA NOBBPXHOCTD
BOAbl. Takan pbiba Tam NpoOcTo nonHyna 6bl U3-3a oTCyT-
CTBUSI TOFO NABAEHUA, Ha NPOTUBOCTORHWUE KOTOPOMY pac-—
CYMTAHO ee Teno. )

Tecna cuutaeT, 4T0 NONETHI HA BLICOTE BOCHMU MUNL
8nofiHe BO3MOXHb! NPU COOTBBTCTBYIOWEeN 3alluTe aBua-

v TOPA U UCKYGCTBBHHOM CHABXEHUU ero KMCNopopgM.

Torpa 8 passnTun neTaTenbHbIX anNNapartos.nerye

-BO3fyxa NPaVU30ANET OrPOMHBIA. CKA4oK, U BCKOpE Rocne
_3FOrD MbLCMOXEM OXUAATH HaNNLIBE AMpHxatneq, no-
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ROOHbLIX LIENNENMHAM,; KOTOPbIe CTaHYT TAKNM Xe NPUBbLIY-—-
HbiM CPERCTBOM NepeaBUMKEHURA, Kak asToMobunu. B npo-
TWBONONOXHOCTL LUMPOKO PACNPOCTPAHERHOMY MHENUIO,
TaKoe BO3[AYLIHOE CYAHO MOXET AEMraThCA ropasao 6bicT-
pee, 4em asponnaH, 1 6yneT B LENOM ropa3no 6eaonacHee
ero. bonee Toro, OHO NPEROCTABUT NACCaXUPaM Ty CTe-
fnexsb KoMpopTa, KoTopas Heob6xopuma OnA TOro, 4Tobbl
caenatb NONYNAPHBIM aTOT Tun nyTewscTeus. KoHe4Ho,
NPaKTU4ECKOe MUCNONb30BAHWE 3TUX MMMBHTCKUX KOHCT-
pyKuWit BCTPETUT Ha CBOEM MYTU Cepbe3Hbie NPenATCTBURA.
9t annapaTe! yA3BMMb! YparaHam 1 rpo3am, U A NoNaraio,
4YTO MONHWW TaAT B cebe BNA HUX onpegensHHylo onac-
HOCTb, OT KOTOPOW He yAacTCA U3HaBUTLCH NYTeM UCTanb—
30BBHWSA renus B KA4ECTBE NORLEMHOrC rasa. Ho A HaRe-
10Cb YBUAETh, KBK OKaXyTCH NPEOQOASHHLIMA 3TH TPYA-
HocTW., .
O6napnatoLueMy BOCTETOYHOR MOLL{HOCTRIO GUPXEGHIo
HeT HyXabl onacaTtbcsa Gypu, OH MOXSET NOAHATLCA BbiLLe
€e VN1 HanpaBsuTLCR B 06X0R. EQVHCTBEHHBA KPOIOLUBACS
. 3AeCh ONAcHOCTb COCTOUT B OTKNOHEHUM -C-Kypca, no-
CKOAbKY 3TOT BO3AYLUHbLIA KOPatinb, ABUXYLIMACH BMECTe
CO LUTOPMOM, HE HAXOQUTCA B ONSCHOCTY, TaK KaK OH RETUT
C TO# Xe CKOpPOGTLIO, 4TO W BETep, B pe3ynbTaTe 4ero Ha
ero oTkpbiton nanybe morna Gui CrIOKOAHD ropetb ¥ He
racHyTb caeva. Heo6xoaumo paapaboTaT meTogbl Npu-
Hanuaa}tna 1 xpaHehua 6onbluux aupuxatbnen, snpodem .
‘yXe ectb pAf NPEANoXeHUn, CnocobHbIX CHU3NTL onac-
HOCTb, BOSHUKAIOLLYIO NPY NGCAAKE, Yepes NUKBMAAUMIO
HEO6X0AMMOCTU 06R3BTENEHOO NPU3EMITEHUA 3TUX BO3—
RyLUHbIX CYA0B.
M-p Tecna nonaraer, 4To TO peBoNIoUMOHHOE BO3del-
cnane. KOTOpOE OK@XET Ha NeTaTensHLIa annapaTs: Gyay-
'* W4e\, KPORTCA 8 BO3MOXHOCTU CHAGXaTh UX 3Hepren, ne-
. penaaan 8e no Bo3fyxy.
. “g4eTbipe rogs, — 38ABMN OH, — # nponarannupoaan
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MOI0 cucTemy 6ecNPOBOAHOR NepefaYn IHEPruv, KOTopas
B AGHHLIA MOMBHT ASNAETCA NPaAKTU4ECKU BLINONHUMOW B
nonHon Mepe, u c 60nbLUoR Aoned yBepeHHOCT Hafeclhb
_Ha ee BHefipeHue 1 fansHenuee paasutve. OnA paspabo—
TAHHOW MHOW CUCTEeMb! PRCCTORHNE He nmeeT abconoTHo
HWKaKOro 3HaYeHWA, TaK, KaKon—HUbYAb, CKaXeMm, uénne—
nvy nony4an 6b1 oAnH ¥ TOT xe a6beM 3Hepruun, Haxoauch
OH HEeNOCPEACTBEHHO HAA aReKTpoCTaHuneR unu 6yab oH
oT Hee 3a 12 000 mvns. MNpumeHexue 6ecrnpoBogHon Ne—
penayYn 3HeprMu gnA BOIAYLLIHOMO ABUXEHWS B 3HAYW-
TeéfbHOW cTeneHu ybepetr cyuiecTByloliMe TPyaHOCTM W
packoabl. TpyaHuo soobpasuts cefe, 4To Korga—Hubyab
ByReT HaitpeHo Honee CoBeplIeHHOE CPEACTBO 3KOHO—
MUYHOU NepeBD3kM Nioped Ha 60nblune PacCTORHUSA.
CHabxeHue aHeprien 3fecs 6e3rpaHyHo, NOCKOMbKY ANR
3TOro MOXHO 38AeACTBORBaTL BMECTe N608 KONUYECTBO
- BNeKTPOCTBHUUIA, KOTOpbie GyAyT NMOAABAaTL ee Ha BO3AYLL—
HbIE CYAA TOUHO Tak ke, KaK INEKTPOIHEPIna Yepes Apo-
- BOA@ WK KOHTEKTHBIR pensc nocTynaet Ha nnyu.wle no
XENesHOAOPOXHLIM MYTAM roesas: '
BbecnposonaHan nepefaya 3Heprm n36aBUT OF cyle—
cTByIOLEN cenyac HeobxoauMocTy pasmMeLlaTs u nepe-
~ BO3aUTL Ha aaponnane unu gupuxabne Tonnwueo. Jewrate-
: fIl CAMONETA UNK BOSAYLIHOIO CyAHa GyAyT MATaTLCH 3TOM
. NepeaBaeMOn 3Heprvedw; TAKOro TIOHATUA, KaK «npeaes
papvyca pevcrensa®, He Gyaer, NoCcKonbKYy Nertartensbtble
. annapatul cMoryT rlonyaTL SHEPTMI0 B nioGoA TO'Ke 3eM-
" HOTO wapa.

Opnaxko 3pecek Hay4Hble ROCTWXEHUA OKA3bLIBAITCA
CBA3aHbl CO CTPaLUHLIMK ONACHOCTAMY [TA BCEr0 MUPA.
;. Ml CTBNKMBAEMCA C CUTYaLIMeN, KOTOPas CTBHET BOUCTU-
. HY yXacHoi, eci Mbt KOTrga—nnbBo ewle fonycTiMm, 41ebobl
. 3eMfiA CHOBE OKA3anach oxsadeHa BOUHOW. Befb A0 Gux
. MOP, BKAIO4EA NOCNERHIOIO BONHY, IMABHYI0 Pa3PYLLINTeNL-
~ HyI0-cuny 603f18Banv apTUNnepuicKue OpyauA, 1 ofd Gona
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OFREHAYEHE Ml PASHBPRMU. UX SHEPRADB U N8NLHO—
CTbi0 CTpenbil. B Gymyiem xe CTpaMb CTARYT CPaXaTees
OpyF. © ppyrom, Syflyum pa3neneHHbIMY PACCTORRNAMU B
THICA4M MyNb. HU OAMH M3 CONAABT He YBUAWT CB0Ero Npo-—
TUBHMKA. Ha camom pene 80itHbI Gyayluero GyayT BecTy He
CaMM TIOAN, U TBKUE CNbl, KOTOPLIE, ECNY NO3BONTUTL UM
- BbiATM U3—NOR KOHTPONS, NOMHOCTBIO YHUYTOXAT BCIO UM-
ni.qmanmo 13} npenauxy MCronk3oBaHUEe CaMOABUXY-
i3] ynpaaneunn ‘M, o Hecyu.mx orpomnue aapagbl
E3pLIBHATKM, MaLLUH, KOTOpble GyayT NoCLINaTs U3 NIo6on
TOMKM KYAA YrOAHO ANA BLINONHEHWA UX Pa3pyLLUMTENbHOM
paboTsl. PaccTosnue, Ha KOTOpOe UX MOXHO NOCLINATD,
MPBKTUHECKW GE3rpaHnyHO, U 3apAA B3PbIBUATKM, KOTO-
Pbi OF CMOMYT HECTW, TAKXKE NPEKTUMECKW 683r PEHUHEH.
Brionne peansHo nocnats Takoe BO3AYLLHOE CYAHO, CKa-
XEM, Ha paccronHue ueTsipe wu NATE THICAY MUNb,
ynpaanmb ero Tpaextopvien nu6o.c nomommo TMPOCKO-
noe, moo Yepes anaxrponpuﬁopu, KDTﬂprB npuaeayT ero
TGYHO B TO MECTO, KYAia ero HAMEepPeBanuChL HarnpasuTb,
€ norpswuochlo B HECKONbKO hyToB, U rae ero rpys
B3pPbIBHETKN . MOXET ObiTh NOAOPBaH. )
370 He. MOXET 6biTb OCYLLECTBAEHO C I'IOMOI.quO cywie-

CTBYHLWUX 3NGKTPOCTAHLIUA, HO STO MOXHO CAenatb, umen
€TaHLMWI0, COOTBETCTBYIOLLYIO AaHHON 3aaaqa. Y Hac ume-
eTCca YKAECALLEen NepcnekTMBa MMPOBON BOWHLI, BEAY-
LLIEACHA Ha PECCTOAHUK ThICAY MWlb, OPY)XUEM CTONMb pas-
PYLLMTENBHOR N QEMOPanU3YIOWEen CUslbl, YT0 MUP 3TOO
He nepeHeceT. VIMeHHO NO3TOMY BOMHL! GoNbLue GbiTh He
ROIMXHOY.
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VManbelﬂ MUP, Koropbm
CO30ACT 3aNIEKTPMMECTBO

«Manbiodakypepc Pexopay 9 'ceutmﬁpﬂ 1915 rops

OMY, KTO XQ4ET NO-HACTOALLEeMY NOCTUYbL BENU4Me Ha-

wieR 3n0xu, chegyeT n3y4ath MCTOPWIO PA3BUTUR anex—
TpuyecTsa. Tam OH HaiaeT nosecTs Gonee yaMBUTENbHYIO,
YoM apaﬁcme CKB3KM THICAHM W OAHOM HO4M. OHa HauMHa-
6TCA 38[0Nr0 A0 INOXM XpUCTUaHCTBS, Koraa Panec, eo~-
. hpacT 1 [NUHUi CTank paccKa3biBaTs 0 Mam-tecmx cBOM-
cTBax anencrpoua — [paroueHHOro BeLLeCTBa, xmopoe Mbl
Ha3blBasM m-rrspeM Ba3HWKLero ua cnea lenvag, cectep
®a3aToHa, TOro HECHACTHONO KIHOLLIK, YTO NOMLITENCH NPO—
KATWTLCA Ha OrHeHHON xonecHuue ®eba® U epsBa He CXer
potna 3emnio. [na xueoro soobpaxeHns rpekos 6wino
cosepLUeHHD 0Bbl4HbIM TONKOBaTL TEUHCTBEHHbIE ABNERHWA
K8K CNeficTBMa CBAPXbACTECTBeHHBIX NPUYVIH 1 nenenmb
AHTAPb XUBO QyLLON.

Ao cvx nop HercHo, 6biNo N 3T0 AERCTBUTENbHBIM No-
BEPLEM MU NPOCTO ABNSNOCHL NO3TU4ECKOW UHTEPNpeTa-—
uven. Beas v B HawmM gHKU Naxe caMmbie NPOCBELLIEHHbIE
MIOAU CUUTAIOT, YTO XKEeMUYT XUBAI, YTO OH CTaHOBUTCA 6o
nee 6NecTAWMM U KpacusbiM, KOHTAKTUPYA C TETVIOM He—
noeeveckoro tena. TakoBO U MHEHWE y4eHbIX MyXe#l o
" TOM, 4TO KPUCTAAN — 3TO XMBOE CYLIECTEO, W 3TOT BIrMAg,
CTBN pacnpoCTPaHATLCA, OXBATLIBAA BECh (IU3N4ECKUA

.. 1®e6—wmn Anonnaha kax Giora Connua, opHako 8 Muthe o GaatoHe
MOCRERHWA TPBAKUMOHHO cuuTancs cbiHom Gora conHua Menvoca.
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MM, C Tex Nop kak npot. fxaraguw YsHapa Bowue noka-
330 B CEpYI 3aMEHATENLHBIX ONLITOB, YTO HEDAYLLEBNEH-
Has MaTepus (NoA06HO BONOKHAM PaCTEHMA Y XMBOM TKa—
HK) OTBEYAET HA BHELLHEE pasapaxeHune.
CnepoBatensHo, U CyeBepHsie NPeRCTaRneHus apes—
HUKX, ecnv TakoBble 8oobille CcylliecTBOBANY, HENb3H CHU—
TaTb HAAEXHbLIM [OKA33TENbCTBOM MX HEBEXEecTsa, W
MOXHO NUlib [OraAbBaThEA O TOM, HACKOALKO MHOM0
3Hanu oHun 06 anexTpuyecTse. Viagecten NopasurensHiin
(hKT: OHM NPUMEHWIIN BNEKTPOTEPaND, UCMONb3YA IR
HEB 3NEKTPUYECKOro Ckata, Ha HeKOTOpbIX CTAapUHHBLIX
MOHETAX N306paXEeHb! ABONHLIE 3BE3LI N UCKPLI, KOTO—
Pbi& MOrY BbiTh BbIPEBOTaHE! FaNbBAHMYECKOH BaTapeen.
TMCLMEHHbIE MCTOHHNKM, XOTA U CKYAHbIE, B COCTORHUMN
HANONMHATE HAC YBEPEHHOCTLIO B TOM, YTO N0 KPBAHEH Me—
Pe HEecKONbKD NOCBRLLIEHHbIX oﬁnananu Gonee rny6okum
3HanueM.o thenomere anTapa. K npumepy. Mowucen, He-
COMHEHHO, BbiN NPaKTUKYIOLLMM 1 yMean WHXEHEpOoM-
3NEKTPMKOM, HARONTO OonepepuBLINM cBoe BpEMA. Bubana
TOYHO U nonpoﬁuo onucbIBaeT ycrpoﬂc‘rao M8LLNHDI, B KO-
TOPOW 3MEKTPUYECTBO FeHepuUpOBAancCh NPpK TPEHUM BO3-
AYXa 0 WENKOBbIE LUTOPL! W 38TEM XPBHWIIOCH B HEKOM
‘AILUMKE, YCTPOEHHOM KaK KOHAEHCBTop. MoxHa cmeno
npeanonaraTs, 470 CbiHOBLS AapoHa Gbinu youThI anex-
TPM4ECKUM Pa3pPAAOM BbICOKOMO HNSHKEHUS U 4TO PUM-
CKME.OrHM, NOCBSILLEHHBIE BecTe, 6binu 3NEKTPUYECKUMN.
VrxeHepam Toi 3noxu 6uina 3secTHa peMeHHas nepe-
Aa4a, U NO3TOMY TPYAHO NPeACTaBuTL, 4TO B o6LIen3BeCT-
HOW 3BOMOLMK CTETUYECKOrO NEKTPMYECTBa 3T0 UX 3Ha—
HuUe Morno ObiTb NPoUrHopuPoBaHo. Mpu GnaronNpUATHLIX
aTMochepHbIX YCroBusX pemMeHHas nepefaqa Morna Goirs
TpaHchopMUPOBaHa BO (PPUKLIMOHHBIN 3neKTPOCTaTUYe-
CKU FEHBPATOp, CNOCOBHbIN H8 BLINONHEHNE MHOTUX MO-
pasuTenbHbIX onepayuni. A 8x04an NamMnbl HaKanUBaxus,
ANBKTPOMOTOPbI ¥ NPOBOAUN MHOXECTBO APYrUX CTOMb Xe



MHTEPECHbIX 3KCNEePUMEHTOB € 3NEKTPU4ECTBOM, NoAy-
HEHHBLIM C NOMOLLIbIO PEMEHHOR NEpEeNasn u XPaHWBLLINM—
cAa B Nyxensix 6arapenx.

Mput ToM MHOXeCTBe (haKTOB OTHOCUTENBHO HEYNOBU—
MOt Cunbi, U3BECTHOM thynocodiam APEBHOCTH, OCTAETCH
TONBLKO YAVBNATLCH, MOYEMY MPOLLNO OBe TbLICAYU neT,
npexge Yem's 1600 ragy MNunsbepr onybnukosan csolo
u3sectHyo paboTy, Nepabid HayuHeid TpaKkTaTr 06 3nex—
TpUuecTee u MarHeTuame. [i0 HEKOTOPOWN CTENEHN 3TOMY
NPOROAXMUTENLHOMY HEMPOAYKTUBHOMY Mepuoay MoXeT
6biTy HangeHo obbsacHenme. ObpasosaHue Toraa 6o
npuBUnNEruein HEMHOIMNX, a 8Ce 3HaHUA PEBHUBO OXPaHA—
muck. O6uwenue U CBA3b OCYLECTBNANUCL C TPYAOM U
MEQNEHHO, @ I0CTUYb B3AUMONCHUMAaHWA MEXAY Mccne—

. ROBATENAMM, PA3fleneHHLIMU GONLLIKMIK PACCTOSHUAMM,

6b110 Henerko. Kpome Toro, MbilineHue niofiew 8 Te Bpe—
MeHa He Gbifo NPaKTUHECKUM, OHW XUAKU K CPAXANUCH BO
MR A6CTPaKTHBLIX MPUHLMIOE, CUMBONOB BEPL, TPAANLIUA
v upeanos. Bo spemena MunbbepTa 4enose4yecTso He
CWTbHO W3MEeHWNOCh, HO ero ACHas AOKTPUHS oKa3ana
CUnbHOe BO3RERCTBME HA yMbi u3yuasiumx ee. Bo sce
60NbLUMX KONKHECTBEX CTaNU CO3AABATLCA (PPUKLIMOHHBIe
aNeKTPOCTETUHECKWE FEHepaTOPLI, LMPWINCL 3KCNEepU—
MEHTbI ¥ UccnefoBaHus. MocTenewHo CTPax u cyesepus
YCTYFIAITM M@CTO Hay4HOMY uHTapecy, v B 1745 ropgy mup
okasarncs 836ynopaxex HOBOCTbIO O TOM, 4T0 Kneict n

. Nenpex' nobunuck ycnexa u 3aTo4nny CBEPXbECTECTBEH-

HOE BELLECTBO B CTEKNAHHYIO HaHKy, OTKYA8 OHO BbipBa-

1Moxoxe, agecs Tecny nopgsena namiTs. Ha camMom Aene HUKaKoro
y4eHoro ne dhamunum Fernen, cosepmsisero 8 1745 r. npopeis B paa—- |
BATHM INEKTPMYECTDA, HE CYLLEeCTBOBano. buin ranneHgckwi ropon Men-

‘ " pew, rpe 8 1745 r. Murep saH MywwenGpyk w oro yusHnk KioHeyc nao-

P

AT T
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6peny nepabiA AMEKTPUNECKUIT KOHGEeHCaTop, HaaesHHbIl NeRpeHckan
BaHKa. A BOT HEMELKMAT YHeHLIA, KBHOHWK, 3panml HOpres don Kneicr
FAERCTEMTENLHO CYLIECTBOBAR, M B ToM Xe 1745 . napannanbHo u Heda—

- BACWAMO OT ronnanpues oH uaobpert cxofHLIA aNNapar, rnog HassaHnem

&aMenHumHeKan G6aHKay.
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nock 5 BUAE Pa3pYLUMTENLHOWM CWNbI, CONPOBOXLABMOA
-andBHbLIM NOTPECKUBAHNEM. 3TO CTano PoXAeHMeM KOH-
ReHcaropa, BOSMOXHQ, Hanbonee n3yMUTENbHOID U3 U30—
BpeTeHHbIX 31eKTpUu4eckux yCTPOWCTB.

B nocnegytowme copok AET Gbio coBepLUEHO ABa M-
FBHTCKUX cKayka sfiepef,. Nepsbiit, Korpa PpaHKkuKH Npo-
AEMOHCTPUPOBAN TOXASCTEO MEX[Y HEXHON AYLLIOA AHTa-
pA ¥ BHyLWaLWUM BrarorgeevHbii yxac nosacom t0nute-
pa; BTOpOW, Koraa MNanbBaxn v BonbTta co3pany KOHTakT K
xumu4eckyto 6atapeio, U3 KOTOpor MOXHO 6bINC B HEOr—-
paHW4eHHBIX Kofin4ecTeax Yepnarb marvieckuit nonp’.
Cregyiowme copok net npusHecnm euje Gonee senvikue
nnofbl. Iperea ocyLecTBUN 3HAUUTENLHbIA NPOPLIB BRe-
pen. OTKpLIB OTKNOHEHWE MarHUTHOM CTPenku Nof BO3-
AefcraveM anekTpu4ecTea. Aparo cosfaan 3NneKTpomar—
HUT, Crbek ~ TepMo3anemenT, u s 1 831 rogy, NOALITOXUBAR
Bce. 310, Papagen 06LABUN, YTO My YRaNoch Nony4uTh
INeKTPUHECTBO U3 MBrHUTA, TEM CaMBIM GTKDbLIB MPUHUMN
AEACTBUA YAMBUTENLHOrO YCTPOACTRE — AMHAMO-MBLLIN—
Hb! U NOSIGKMUB Ha%ano HOBOW 3pbi 1 B HBY4HbIX UCCNeo-
BAHMAX, ¥ B UX TIPAKTUYECKOM NPUMEBHEHUM,

.C aTora BpeMeH| OAHO 3a APYrUM C OLIENOMIIRIOWIEN
6blc:‘rpomﬁ nocneposanu GecueHHble naoGperenun. Tene-
rpad, Teneq)ou ¢0Horpacp naMna HakanueaHwn, acuH—
XPOHHbIA AnNeKTpopsuraTens, pBBOHaHCHblﬁ TpchqJOpma—
TOP, PEHTFEHOBCKNE ANy4W, PaamMil, PEAUO M MHOXECTBO
[APYTUX PEBOMIOLIMOHHBIX ADCTUXEHMIA NDUBEN K TOMY, 4TO .
B TE4EHUe NOCneayloLImx neanua'm 4eTbipex NeT BCe yc—
ROBUA XU3HN NIMEHUINCE, 8 T HeynoBuMan cyb6CTaHumn,
KOTOpY{O CKpbiBanu B cebe XMBOA AHTEPL U MarHUTHLIA
KEne3HaK, npeepamnacb 8 rUraHTCkyio cuy, NpusoRA—~

Y10 B gencTeme MaxoBuK Nporpecca, xompbn‘z HBUXETCA
ece 6blchel7| Bot TaKk Bxpeme n Burnnum Bonujeﬁﬂaﬂ

1 Heowyrman ToHuaHWIan MATKOTTS, C NOMOLLBIO Ktﬁ‘opon no xv:n 8,
OGBACHANA ABNEHNA TEMNE, MEMHETAMA, ANeKTPUYBCTEA. :
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ckaska 06 anekTpudecTse oT daneca v A0 HALUMX AHE.
HeBo3MOXHOE CBEPLIMNOCH, CaMbie HEMBICIUMBIE MEYTYI
COLIMUCD, ¥ YAUBNEHHBIA MWD CNPELLIMBAET: 4TO ByneT che-
ayloLmm?

BnexTpuuecKME BOSMOXHOCTM YTAN W Xene3a

MHorue U3 Tex, KTo cobupancs 38HATLCA HAY4HbIMU
OTKPbITUAMMI, HO NOTEPNEN Heyaayy B CBOWUX NONbITKAX,
XaneloT 0 TOM, YTO POAMICH B Te BPEMEHa, KOraa Bee OT—
KPbITUR Y)XE COBEPLUUIUCH M UM HUYEro He 0CTaNoCh. 310
owmbo14Hoe BrieYaTtneHue (NocKonbKy ABWXEHUe Bnepef
npoaosHKkaeTca) o ToMm, YTO BO3MOXHOCTeRn v3obpecTn

YTO-TO HOBOS YXE He 0CTanoch, — QOBOMbHO pacnpocTpa—

HeHHan sews. B nencTBUTENEHOCTY Xe BCE quaMeTpant—
" Ho npoTMaononoXHo. Kax-To pas CneHncep Bbipasvun npa-
BUINbHYIO WSO, KOrAa OH CPaBHWI LMBUNW3BLMIO C NoNy-
cthepod CBETa, KOTOPLIA UCXORUT B TEMHOTE OT Namnbl.
Yam fAip4e namna u 4em Gonbue ceeTosan nonycgepa,
Tem GoNbLUe rpaHuLa OKpyXalollen ee TbMbl. 3T napa-
AOKCAfLHO, HO TEM HE MEHEe 3TO TaK; CKaxXem, Yem 60onb—
e Mbi 3HaeM, Tem 60168 Mbt HeBEeXXEeCTBEHHbE B a6CONIOT-
HOM CMbICHie, NOCKONbKY TONBKO Yepes NPOCHELLEHNE Mb
-.0CO3HaeM rpeaen Hawwiux 3HaHnn. IMEHHO TaK OAHUM 13
HauGonee GnharagapHbix Pe3ynsTATOB UHTENNEKTYANLHON
3BONIOLMUK ABNAETCA CNERYIOLIEE 38 HEN OTKPLITE HOBbIX,
6onee Bennkmx nepcnektus. Mbi ABUXEMCA NO NyTK Npo-—
rpecca ¢ NopasuTenbHLIMU TEMNEMU, HO UCTUHE 3aKNo—-
4aeTCA B TOM, HTO AAXe TaMm, rAe NONA OKa3anuchL BO3Re-
naxel Havbonee ycnewHo, noysa Guina efBa BCnaxawa.
MNoatomy Bce 10, 4TO yXe 6uN0 CAENBHO AneKTpu4ecT-
;. BOM, — aTg HW4TO B CPABHEHUU C TEM, HTO eLle CKpbiBaeT B
cebe Gyaywiee. Ho neno He Tonbko 8 3ToM. HecMeTHoe ko-
©JMYECTBO BELUEN [ENalT YCTapesBwmuM cnocobamm, Ko-
" Topble AHBUUTENBHO YCTYNBIOT HOBOMY MeTofy. C TOHKM
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3pEHUs IKOHOMUKY, YAOBCTBA K BO MHOMAX APYFUX QTHO-
weHuax. MNpeumyliecTsa NOCNBAHEro HACTONLKO BENUKM,
YTO UHXEHEP COBETYET KNWEHTY KCAENAaTh 3TO C NOMOLLLIO
3NEKTPMHECTBAY BCAKWA Na3, KK TONLKO BOZHWKABT TBKaR
B803MOXHOCTL. N

B kavecTse unnioctpaumu paccMOTPM DAHY M3 Kpyn—
HEWLLIMX OTpacney NPOMbILLINEHHOCT — yronbHylo. U3
3TOFO LUEHHORD MUHEpPana Mbl YepnaeM 3aKoHCepBupo-—
BBHHYI0 B HEM CONHeuHyd aHepruio, KoTopen Tpebyerca
1A YAOBRETBOPEHNA Hallunx npOMbILI.IHeHHHX noTpabHo-
cren. o paHHbLIM CTETUCTUKK, B NPOLLUNOM rofly AoGsiua
yrns B Coeaunennbix LLivatax cocrasuna 480 000 000
TOHH. STOrO KONWYECTBa TOMVIBA QOCTATONHO ANA TOro,
YTo6ut 3@ QRVIH rag NPY UCHONLIOBBHUN COBEPLISHHbIX
MBLLMK BLIPRBOTETL TENNOBYIO BHEPIVIO “MOWHOCTLIO
'500 000 000 noLaguHbix cun, OFHaKO NPUCYTCTBYIOLLee
NpK 3TOM PACTOYNTENLCTEO DKBILIBAETCR HACTaNLKD be3-
AYMHbIM, 4TO Mbi MONy4aem B8 cpeaHem He Gonee 5 npo-,
LIGHTOR QT BeMU4MHBLL STOFO TBMNA. Yacaiolee pacToum-
TenbcTRO HabronaeTcA Npy fobsiMe Yrnn, Npu o6palLeHnn
C HWM, NPY €ro TPBHCNOPTHMPOBKE, XPAHEHUM Y MCNDMNL30—
satvm. OHO MOXET ObiTh BECHME 38METHO CHKEHO NYTeM
sHEAPEHMA NNaHa 06A38TeNLHON anexkTpuukaumu Bcex
Tk oniepaumit. 1Py STOM PLIHOYHER CTOMMOCTE eXeros—
+0 NONYYEEMOND 3AeCh NPOYKTa 803pOCNS 6ul 8AB0L, 8 K
ACXOfEM CTPaHL NPUGaBUNasL Gbi OrpoMHaR Cymma. Bo-
nee TOro, ¥ AAis YINF HUSKOTD KBYECTBR, MIWIMBPLL! TEHH
KOTOPOro NPOCTO BbIGPACHLIBAIOTCH, MOXHO HBATI BLINOA-
Hoe npuMeHsHue. ]

MagobHbif ROAXOR NPMMEHIIM W K NPUPORHOMY ra3dy, u
K HehTM — CBA3aHHbIE C HUIMU eXeTofHbIe YORITKY ROCTU-
FaieT COTEH MUNNMOHOB RoNNapos. B camom Gnixanlsem
GynyLLIeM TaKan PaCTOHUTENLHOCTL GYeT CYUTETLCR Npe-
CTYNHOW, 8 Briagentues NCROGHLIX NPeANPUATUA ByayT cn—
No# NPUHYXRaTb X BHeAPEeHWO y CebA HOBbIX METOAoB



npouasoncTaa. M 3aece B aTUX OFPOMHbLIX OTpacnax npo-
MbILLAEHHOCTH, FAE MMEBTCA WWpoUaitLLee nane ana Bce—
BO3MOXHOTO UCNONb30BAHWA 3NEKTPUYECTBA, Ero wupo—
Koe NPUMEHEeHUE BbI30BET HACTOALLYIO PEBONIOLUIO.
Y1061 NPUBECTU APYIOA NPUMEP, R MOTY 06GPATUTLCH K
NRON3BOACTBY YyryHa u CTanKu, KOTOpoe OCYLIECTBNAETCA
B 3TOM B CTPAHE NOUCTUHE B KONOCCanbHbIX Maciutabax.
3a npoLuneii rop, HBCMOTPS Ha HeBMaronpUATHLIE 3KOHO-
mudeckue ycnosws, 6bin npouaseged 31 000 000 ToHH
cranu. Moapo6Hoe PacCMOTPeHUe BO3MOXHOCTEN ynyu-
_ LLeH\A NPOU3BOACTBEHKbIX NPOLIECCOB C NOMOLLBIO 3NeK-
. Tpu4ecTsa yeeno Gbi HBC CIMLLKOM AEREKO, NO3TOMYy A
NULLIL yKaXy Ha TO, 46ro MoXHo Beino 6b1 nobuTscs, uc-
nonb3ya B rIpOMb!luJ'IEHHle Lisnax raasl, No6o4Ho o6pa-—
3yI0LMECA B KOKCOBBIX W B IOMEHHbIX Me4ax, AnA Bbipa-—
60TKU U3 HUX 3nex1'pw-|ecTBa
Mockonbky npoussoncrao 'OQHOM TOHHbI YyryHa B
6onsaHkax Tpeﬁyer fIPUMEPHO OAHOM TOHHb! Kokca, T0
eXeropHoe noTpebrieHMe Kokca MOXeT cocTaensTs
- 31000 000 ToHH. Tpy FopeHum B AOMEHHBIX NBYaX B M~
HyTy o6pasyetea 7 000 000 kyGudeckux ¢yToB ra3os
C TEeNNOTBOPHOR CNocobHocTbio, pasHon 110 xBr.y Ha
KyBuyecku tyT. W3 aToro obiyero ofbema B sHepreTh—
4eckux Lienax MoryT 66iTb ucnonsaosanst 4 000 000 ky-
6udeckux ytoe. Ecnn BCIO TennoBylo 3HEpPruio 3Toro
. KOnM4ecTsa rasa MoxHo 6bino 6kl NpeobpasosaTs B Me—
XaHu4eckoe ycunue, aTo npyuseno 6ol Kk BbipaboTke :’aﬁex—“
TpO3HBpWIM mowHocTeo 8 10 388 000 notuagmHbIX cur.
Texon pe3aynbTaT HEROCTVKUM, ORHAKO HA BLIXOAE ANHE—
© MO—MB8LUMH BMONHE PeanbHo NOYYMTL 3NEKTPa3IHepryo
‘MoLLHocTbio B 2 500 000 nowapuHbix cun. Mpu npou3—
..\sogcme KOKCE Ha KBXAyi0 TOHHy yrns obpasyetca 9400
. Kyﬁmecmx tpy'roa rasa. 3107 ra3 C TeryioTBOPHOM Cro-
coﬁ)-locruo. paBHoﬂ 600 KBT. 4, OTMHHO nogxogut. Ans
iq:lpaﬁmm 3HEPIAM, HO CerofiHsA OH UCTIONL3YeTCA Ber—
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Ma HE3Ha4MTefNiHO U3-38 CBASBHHLIX C 3TUM GONbLLUMX
pacxop.oa 1 apyrux npobnem. finA BuIpaboTKK TOHHLI KOKCa
Tpeﬁye'rcﬂ 1,32 TOHHLI aMEPUKBHCKOMO YA, CliefoBa—
TeNbHO, BXEroaHoe noTpebneHne yrns agece cocrasnaeT
npumepHo 41 000 00O ToHH, YTO EXEMUHYTHO BERET K
obpaaosanuio 733 000 kybuueckux cytos rasa. [lonyc-
THB BO3MOXHOCTL 0BPa30BaHUA [ONOAHUTENLHOTO MMM
oboraileHHoro rasa B o6beme 333 000 kybuseckux ty-
ToB, rony4aem B occratke 400 OO0 xybuqeckux ¢yTtos,
KOTOPbIe MOryT 6biTh UCNONB30BAHLI B r830BbIX ABUraTE—
nax. Teoperuueckm TennocogepxaHua Hyaet ROCTaTOHHO
ANA BbipaboTku aHepruu mowHocTbio 5 660 000 nowa-
AvHbix cun, 13 koropeix 1 500 000 nowapnuHbX cun mo-
XET GbITh NOMY4EHO B POPME SMEKTPO3HEPTUN.

A ynenun Hemano BpeMeHW DGOYMbLIBBHUIO [AHHOMO
WHAYCTPUANbHOro NPOEKTa N HAXOXYy, YTO SNeKTporeHepa-
TOPbI MOFYT BLIPaBOTaTE 3HEPrtio MouHocTsIo 4 000 000
fIOLLBANHLIX CUIT, YTURU3UPYA C NOMOWILIO HOBbIX, AIheK—
TUBHBIX, 4PE3BHLIHAAHO NELIEBLIX U npccrbax TepMOanHa—
MU4ECKMX TPAHCEOPMETOPOB TENND 3TUX Fas0B, KOTOPOe
cenvac- UCNoNb3yeTCA NULIbL YaCTUYHO ¥ HeathdeKTUBHO
(ecnu ero BooBLLE He NYGKAIOT B OTXOALI NPOM3BOACTEE).

CucteMaTMyeckne yny4LeHus ¥ yCoOBEepLUEHCTBOBa-
HUA MOryT O6eCreYnTL NOCTUKEHVE AY4LLIMX pe3ynbTaTos
¥ nony4eHve roToBov Npwbbiny B pPasmepe He MexHee
50 000 000 ponnapoB. 3neKTpOsHEpPrna MoxXeT ObiTe
BbIFOJIHO UCMNONb30BaHa ans cbopa aTMoctdhepHoro asoTa
C Uenso NPoW3BoACTBa YAOEpeHnR, Nanb3ylowmxca ea—
rpaHVW4HbLIM CNPOCOM, B TO BPEMA KaK WX NPON3BOACTBO
CAEPXVWBAETCR B CNY BHICOKOH CTOUMOCTH 3Heprun. S ¢
YBEPEHHOCTLIO OG0 NPEKTUHECKOR Pearmsauuu neH—
HOMO NpoexTa B camom Bninxanusem GyayLiem v npeasuxy:
ypesBbivaHo GLICTPOE PasBUTHS anMBHEHMFI sneKTpu-
4YecTBa B 3TOM HamnpaBieHuw,



TuapoanexTpuMecKkan INGPINA

SHeprvR B80AbI OTKPLIBAET OMPOMHBIE BO3MOXHOCTH
AANA HOBOrO NPUMEHEHWUA 3NEKTPUYECTBA, 0COBEHHO B OT-
Pacnn anNeKTPOXUMUN. YKpOLUEHME Cuibl N3NAILLIeH 8O
ABMAGTCA HaNGONBE AKOHOMUYHBIM U3 N3BECTHLIX METO-
A0B MONY4YEHWA CONHEYHHON aHepruu. 3ro obycnosnero
Tem (haKToM, YTO M BOAA U ANEKTPUHECTBO HE NOABEPXEHb
komnpeccuu. MNpaktuieckuit xoaPhuumesT NoNesHoOro
ASNCTBUA MAPOINEKTPUHECKOFO NPOLEecca MoxeT AocTh-
.raTtb 85 npauexToB. HauanoHbie PAcXogbl 06bIYHO BENVKMW,
HO cToMMacTe 06CnNyXuBaHuA mana, a nony4yaemsie npe-
MMYLIEcTBa uaeanblbl. 3AecCb HEU3MEHHO UCNONL3YETCA
MOR CUCTeMa NepemMeHHOro 311eKTPUYecKoro Toka, n Ao
HACTOALLEro Bpemery buina BuipaboTasa 3neKTPo3Heprus
mowHocTeio 7 000 000 nowaguHbix cun, O6LLev3BecTHo,
YTO Mbl NONY4aeM Ha Gonee LWeCTU COThix OAHON NoWaan-
HO% CWAbl HA OfHY TOHHY YrNs B8 rop. A cnepocsaTenkbHo,
3HEPrUA .BOAbI SKBMBANEHTHA 3HEPrvu, NOMY4aemon u3
exeroaHo pacxogyembix 120 000 00O ToHH yraa, uTo co-
craBnset npumepﬂo 25 npouenTos oT obwen A06bHu B
CoepuHeHHbix LLITaTax. [laHHbIh pacHeT KoHCepBaTUBEH, U
C y4eTOM OrpOMHbIX PACcTpaT yrna Gonee 6nvskoi aorag—
kon sensetca uugpa SO npoueMTos.

Mbi cMOXeM RyMUie MOHATE FPoMagHoCTe obnema
3TOro BUE IHEPTHAN U €70 PONb B PA3BUTUKN HaLIeR IKO—
HOMUKH, 8CNI BCAOMHUM, HTO B OTIIMHUE OT TONNUBA, KO—
TOpoe TPeGyeT OrpoMtibIX 3ATPAT YEROBEYECKOW SHEPrk
M B UTOre cropaet, BoAa NopaeTch 6e3 gononHuTenbHbix
YCUrVA, paspylieHna MaTepuanos, a NonyYyaemMbiiz npu
3TOM O6LEM 3HEPIUY PABEH MEXBHUYECKOMY AEACTBWIO
150 000 000 miogen — NoNoBVHE BCEro HaceneHWs 3aToih
CTpakbl. faHbie Ludpbl BNEYATNFHOT, Y TeM HE MEHEE Mb
TORLKO HAMEIN UCTIONLIOBHNE STOTO OFPOMHOND HALMO-
HanbHOro-pecypca.

B HacTonuiee BpeMA 3QeCh cyu;ecmynoT naa 0GHOB~



-HbiX OrPEHNYEHUR: BO—NEPBLIX, ROCTYIHOGT) 3HEPTMH, BO-
BTOPbiX. 8€ Nepepsva Ha paccronnme. TeopeTuuecku
3HEpPrus nafaloLLe Boabl OrpomMHa. Ecnu Mbl gonycTum,

4TO QOXAeBble O6NaKa HAXOMATCA Ha.CPenHed BicoTe
15 00O chyToB, a roposoe KONMHECTBO OCAAKOB COCTaB-
naet 33 gwonma, To Ana Bcer nnowaam CoeayHeHHbIX
LLiraToB mx MowHocTs npessicuT 12 000 000 000 no-
WwaamHeix cun. Ho Ha caMoM pene GonbLUas YacTb NOTeH-
LanbHon SHepruu 3neck YXORUT Ha NpeooneHue TpeHus
BO3[yx8. 3TO HeYTewnTenbHOe ANA 3KoHOMUCTa 06cToR—
TENbCTBO MMEET CBOIO NONOXMTENbLHYI0 CTOPOHY, B NPO—
TMBHOM CNYYae AOXAEeBbLIe Kanm [OCTUranu Gb 3eMHON
NnoBepxHOCTY co ckopocTbio 800 tyTos B cekyHay, 4TO
66110 Gbl ROCTATOYHBIM ANA oﬁpaaosaum Bongabipen Ha
Halen KoXe, a rpag B 3TOM Chy4ae, 683 BCAKWX COMHE-
HWI, Bbi3bIBaN 6k cCMepTL. Bonkias 4acTk BogL!, KOTOPYIO.
MOXHO WCNONb30BATb ANA NONY4YEeHNA 3HEPruMn, N3NaeT G
BeicoTs! oxorio 2000 dyTos v HeceT B cebe Boriee nonyTo-
ps MuNanapaose nowaauHbiX cun, HO Cerofia Mol B CO—
CTCRHUM MCNONL30BATL NMMELL BOAY, NEREIOLLIYIO € BLICOTHI,
ckaxem, 100 thyToB, 8 3T0 OSHAHBET, 4TO ECAN MPU CyLIe-
CTBYHILLWX YCNOBUAX YKPOTWUTL BCIO BOGHYIO 3HEprv B
37O CTPaHe, TO NOSTY4UTEL MOXHD ByaeT nuwb BO 000 D00
nOLIJanMHbIX cun.

Cnenyiowse. ummaﬁluu ROCTMXEHNE == yn—
pasnedve armoctiepHLIMW 0OCBAKAMM C NMOMO-
WeIC INEXTPNYSCTRA

YXe Cenvac o4eHs GnM3KD TO BPeMs, KOraa Mbi Bynem
ROAHOCTLIO KOHTPONMPORATL, amoccbeprne ocagku. To-
FA8 CTAHET BO3MOXHLIM, qepnaq B8 HeorpaHuHeHHbux KO-
nv4ecTBax sogy va Muposoro oKeaHa, Npeofpa3oBbIBaTL
ee B moﬁoe Heo6XoauMo8 Korwmec'rso aHepruv u abco-
FIOTHO MBMEHUTB HALLY NNEHBTY G MOMOLLBIO uppuraumn u



vHTeHCYBHOrO 3emnenenn. Tpyaro ceGe soo6paanTs 60—
- NBe.BENUKOE IOCTUXEHUE YBNDBEKa, OCYLIEeCTBNEHHoe C
NOMOLULIO 3NeKTPU4ECTBA.

MpenaTcTBUst nepepgave 3HEprun - Ha PaCCToNHUe,
nmMelomecs cenvac, GypyT Npeoponexbl ABYMA NYTAMK:
Yepes BHEAPEHUe UCTIONL30BAHWA MNOA3EMHBLIX U30NNPO-
BaHHLIX Kabenen U NyTem seeeHnA 6ecnpoBoRHON nepe-
nayu. Mnax peanuaaumn NEPBOTO U3 3TUX NyTelR Buin pas-
paborax MHON MHOTO NBT TOMY Ha3af,. Ero ocHoBHas upen
COCTYOUT B TOM, 4TO6bI NPONYCKETL Hepea TPybUaTbi KOH-
[AEHCATOP 04eHb CUMLHO OXAIEXABHHLIA BOAOPOH, 3aMOpa-
_ XKMBafA OKpyXatoLe ero MaTepuans! u AoCTUran Tem ca-
‘MbiM G83YNPeYHON N30NALMK NYTEM HENPAMOTO UCNOMb—
308aHMA anexTpoaHeprin. C nomoLusio 3Toro cnocoba

MOXHO O4EHb 3KOHOMUYHO U C MUHNMANbHLIMN 38TPETa—~
MM NepefaBaTbh Ha PACCTORHMA B COTHA MUNbL 3NeKTPO—
" 3HEePruio, U3BNEYEHHYIO OT NARSIOLIEN BOALL. YBepeH, YTo
aHHBA MHHOBBUMA N0NXHAa GyaeT 3Ha4MTENbHO pacLln—
pUTL chepb! MCNONb30BAHKA ANeKTPUYecTaa. HTo kaca-
erca MeTopa 6ecnpoBagHON NEepeRaYvy aHepruu, To Te—
nepb AnA ee ocyLyecTaneHWs B moboM xenaeMom obbeme
y HEC MMEIDTCA 3KOHOMUYHLIE CPEACTBA, KOTOpLIE orpa~
HUSEHbI NWWbL Pa3MePEMI Hawien NnaHeTs!. MNpuHuMan Bo

BHUMAHVE BIMMANbI HEKOTOPbIX HEBEPHO WHHOPMIPOBaH-
" HbIX 3KCNEPTOB, COMMACcHO KOTOPbIM B YCOBEPLLERCTBO~
BaHHON MHOIO CUTTEME GeCNPOBOANON Nepeaasn SHeprus
PacCenBaETCH U3 TIRPENETYMKE BO BCEX HBMPARMIBHUSX,
XO4y NOAMEPKKYTL B JAHHOM CEOBM 3EABNEHNM, 4TO 3TO HE
‘TaK. BHEPr1A HanpasnAeTCA Nuilib B TO MECTO, KyAa 3To
TpeGoBanocs, 8 HA B KaKDe [pyroe.

flocne npaxTu4eckon peanu3ayuu 3TUX nepegoBbiX

VAN Mbl CronHa OLLYTUM NPevMyLLiecTBa NCNoNb30BaHWA
3HEPrun Bofbl, Y1 OH3 CTBHET HALLIMM GCHOBHbIM UCTOYHN—
KOM MOMnyYeHus 3neKTPUHecTBa J/M 88 MCNoNb308aHUA B
YaCTHbIX, OGLLECTBEHHBIX M UHbIX HYXAAX, 8 MUPHbIX ¥ BO—
- BHHbIX Lensax.
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Anextpuvecknit NPUBCR — IKOHOMMA CBETa M
SHeprum

Bnarofaps 8HEAPEHIO HOBLIX YCTPOWNCTB, KOTOPbIE
moxHo 6ynet B Haubonee nopxogsume ANA 3TOFO 4achl
NOAKIIOYETL K 3NEKTPOCETAM C LeNbio PaBHOMEPHOro
pacnpeAeneHna Harpyaku Ha HUX, 8 Takxe AR NoBbiLe-
" HWA JOXOH0B SNEKTPOCTB8HUWA, Nnepeq OTPACHSIMM, B KOTO-

PbiX NPOUCXOJUT 3HAMUTENLHOE noTpetneHwe anexTpuye-
' CKOro OCBEeLUEHVA W ANEeKTPOIHEPTrM, DTXPOIOTCH OFrPOM—
Hbl®@ BO3MOXHOCTW." MHE NNYHO U3BECTHO HECKONLbKO
HOBbIX rpucnocobnernin Takoro suaa. Hanbonee BaxHLIM
W3 HWX, BEPORTHO, ABNRETCA ANEKTPUYECKUA NhgoreHepa—

TOP, KOTOp6IA NO3BONAET NONHOCTLI0 UCKIMOYUTL HCAONL—"

30BaHWE ONAcHLIX W HeXEeNaTeNbHbIX XUMUKATOB. 3TO HO-
BOE YCTPOWCTBO TaKke He nNoTpebyeT NPUCMOTPa 3a ero
pabotoi u Gypnet BeCbMa 3KOHOMU4HLIM. Bnarogapn emy
NpoLECC 3aMOPAaXUBEHUA CTBHET 04eHb AeLUeBbiM U BOC—
TYHBIM 19 UCNONL30BAHUA B XAX/A0OM A0ME.

OnwH hOHTaH, BLI3LIBIAIOLLKNA K Cebe UHTEPEC Tem, YTo
ero npnBoANT B ABACTBME INEKTPUHECTBO, yXe 3apaboTan.
Oyerb BEPOATHO, YTO 3Ta KOHCTPYKUMA HaRAET nosceme-
CTHO@ NPUMEHEHNE ¥ NPUABCT NNOWBAAM, NapKaMm U oTe—
NAM HeobbIYHBLIN U NPUBAIEKATENEHDIN BUR.

Yxe cerofHa NpPovu3BOAATCA [NOMAaWHWE KYXOHHbIe

i

ycTpocTea mMo6oro Ha3HAYeHNA, U MMEeeTCA: GoNbLIOA |

CNpoC Ha NpaxTn4eckue paapaboTkv v pelleHWs B aToR
ctepe. Benuk oH v Ha anexTpuyeckne CBeTAWLMECH Hag~
fCK, BLIBECKM 1 APYIvie APKUE CPEACTBA peKnamMbl. Hexko—
TOpbie M3 3TMX 3PdeKToB, CO3RABAEMBIX C MOMOLYBIO
ANEKTPUYECTES, HACTONLKO KPACUBLI, HTO UX MOXHO ROKE—
3bIBATH HA BLICTEBKAX. 583 BCAKOFO COMHEHNR, B 3TOM Ha—
MPasneHMn MOXHO COenaTs ele o4eHb MHoro.. TeaTpam,
06LECTBEHHLIM 3A8HUAM ¥ Y8CTHLIM XWIbIM AOMaM Tpe-
GYETCA MHOXSCTBO YCTPOICTB U NPUCNocobnennn B cpe-



pe yro6CTs, 4T0 AaeT LWMPOKUE BO3MOXHOCTA HaxoaHm—
BbLIM Y NPAKTU4HBIM U30BPETATENAM.

O6wupHenwee U abconoTHO He BO3AenNaHHOe none
npencraenaeT cobor Takaa cepa UCNonb30BaHWA ANEK—
‘TPU4ECTBA, Kak CUnoBbie YCTaHoeku cygos. OaHa ua Beay-
LLMX B 3TOR CTpaHe ANeKTPOTeXHUYECKUX KOMNarun ycra-
HOBWUNA Ha GoNbLUOE CY[HO 3NeKTPOMOTOPL! ¥ CKOPOCTHbIe
TypbuHel. Micnonb3osaruve Hosoro o6opyaosaHua o6epHy-
nocbk 6necTAwmM ycnexom. Takoe TexHUYECKoe pewleHue
04eHb GLICTPO NORYMUT LWWPOKOE PACcNPOCTPaqenue, No—
CKOMbKY NPeUMyLUecTBa 3NEKTPU4ECKOro RPUBORA Ove—
BUOHbI BCeM. Ba3MOXHO, BRXHYIO ponb CTaHYT UFpath M-
‘pocKonuyeckmue npubopbl, NOCKoNbKY HeUabexHo rpapeT
VX NOBCEMECTHOE BHEAPEHME Ha cyfax. W xoTa noka ewe
CNWLLIKOM Mano CAENaMHOo iR BHePEHNA BKTPUHECKOro
NPUBOJAA B Pa3NM4HLIX OTPACHAX NPOMBILLNEHHOCT!H U NPO—
uaaoncme 3necb AMBIaTCA 563l‘pBHW-|Hble nepcneKTuBbs

_ Hexoropsis w3 synec Syaywero

Yxe cerogHa NOABANKWCE KHUMKM 00 YCNONb30BAHUN
3NeKTPU4ECcTBa B CEMCKOM XO3ANCTBE, DAHEKO (haKT co-
CTOUT B TOM, YTO 8 NP3KTUHECKOM OTHOLLIEHUU 30eChb CRe—
naHo o4eHb Mano. Monesksie CROKCTAA AINEKTPUNECKOTO
TOKA BLICOKOro HaMNPAXEHUA CTany a4eBUMOHb! NMosceme—
CTHO, NO3TOMY MOXHO CMEN0.6biTe YBEPEHHLIM B TOM, 4TO
B CEMbCKOM XO3RACTBE rpapeT NOQMUHHAR PEeBONOLMA,
KOTOpYIO BbI30BET BHEAPEeHue anekTponpubopos. Oxpaxa -
neca ar noXapoa, yHMHTOXBHME MUKPODSOB, HaCeKOMbIX ¥
rPbI3yHOB — BGE 3TW 380841 B CBOE BpeMA ByayT peu.la'rb—
CA C NOMOLELI0 SReKTpUYEecTEa. . :

B Hepanexom ByfyLiEM Mol CTAHEM CBUAETERSNM: Be-
NUKOFO MHQXECTBA HOBbIX CROCOGOB WCIORB3OBAHUA
INEKTPNYECTBA, HapaBneHHbX Ha NoBbilUeHKe.Geaonac—
socTu. B HanBonblien cTenesp 3To 3aTpoHeT Gaesonac—



HOCTb MOPCKUX cyaos. Me! nony4vm 3nekTponpubops, ko-
Topbie ByayT npeaoTepawats CTONKHOBEHUR Kopaben.
Mot naxe Gynem B COCTORHUM paccensaTs TyMaH, CTonb—
3yA GUNY 3NEKTPUYECTBA U 3HEPTUI0 NPOHUKSIOLLMX NYHen.
1 HAREIOCk, HTO YXE B TRYEHNE HECKONLKMUX GNVKBALLMX
NeT G Lienbio 0CBeLleHrsa okeaHos BygyT NoCTpoeHb-Gec—
nposoAHble anekTpocTaHuun. [aHHbLIN NPOEKT COBEPLLIEH—
HO pesanér; B criy4ae era ocylecrTeneHun oH 6onee moGo-
ro gpyroro nocnyxuT obecneyveHwio 6e3o0NacHOCTU UMy-
LeCTBa W COXPHEHUIO 4efIOBEYECKUX XU3HEH Ha Mope.
3Ti Xe 3NeKTPOCTaHLMK CMOryT reHepupoBaTh CTaUWo-
HEPHbE ANeKTPOMAarHUTHLIE BOMHLI, 4TO AacT kopabnam
BO3SMOXHOCTE B 1060 8pemMs vux NPUHURMaTL ¥ TONHO On-
PegenuTh CBOE MECTOHEXOXAEHME, @ TaKxe NoAy4aTh
VHbIE NONA3HBLIE [AHHBLIE, TEM CAMbLIM AENAR HEeHYXHLIMW
HulHe CyWECTBYIOLIME CPEeACcTBa. 3NeKTPHMYEeCTBO TakxXe
MOXHO UCNONb30BATL ANA NEPEenayy TOMHOro BPEMeHn 1
pPelleHrs MHorUX 4pyrx NogobGHbLIX 3a/8Y.

Ewe ogHon oBwivpHoih chepon, 8 KOTOPOW UMeIoTCH
GearpaHuyHbie BOIMOXHOCTA ANR NPUMEHEeHN: 3NeKTpu-
4yacTsa, AenneTcn anaxkTparepanus. Ocob6exto senvkoe
Gyayiee oXupaeT ToKu BLICOKMX YacToT. He 38 ropamu To
Bpemn, KOr4a 3Ta qopmMa 3neKTposHepruw Gyger Haxo-
ANTLCA OA PYKOA B KaXQ0M 4ACTHOM Xxunuie. Bosmox-
HO, Mbl CMOXEM pacCTatsCs C TPaguuMoHHO# BaHHOW.
Ouviuenue Tena GyAeT OCYWECTRNATLCS MOMEHTANLHO
_NPOCTLIM NOAKIIOYEHNEM EFO K UCTOYHWKY ANgKTPOSHep—
UM C O4eHh BbICOKMM NIOTEHLMAN0M, YTO BLI3OBET COpa-
" ChbiBaHWe C KOXU MPUIUNLLIER K HER Nbum i oGk APYrNX
MenbuariumMx 4acTuLl. Takas BaHHA, MOMUMO TOrO YTO OHE
GyAer KCyXoM» U SKOHOMALLSH BPEMA, BMECTE € TeM 0Ka-—
XET NOROXMTENLHOE TepanesTuieckoes neicTaue. Ha nop-
XORe M HOBble INEKTPMYECKMe arnapaTshl, KaTopLie CTaHYT
GNarocnoBEHUEM A IMYXUX U Chenbix. | -

" ONeKTPOMHCTPYMENHTBI. BCKOPe CTEHYT BaXHbLIM thak-
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TOPOM NPEMOTBPaLLIEHMS NpecTynneHnA. B xone cyne6Hbix
CAyLUIAHWA PpeLaiMM MOXeT CTaTb CBUAETENLCTRO,
MMEIOLLEE 3NEKTPUHECKYIO Npupoay. Bea COMHeHUs, B He
CTORb OTAANEHHOM GyayLLIEM BO3MOXHbLIM CTAHET BOCNPO—
n3sefaeHue Ha akpaHe nioboro o6pass, cthopMmmposaHHo—
rO COSHAHWEM TaK, HTODbt CAeNaTL ero BUAVMBIM ANA 3pn-
Tens 8 NIDGOM 110 XeNaHMo MecTe. YCOBEPLLIEHCTBOBAHWE
3TOro CopTa — yCTPOACTHO ANA MTEHUA MbICNeR Npovsse-
[eT pesoNMNoUMIo B. NMNaHe yny4leHua Hatuux oblulecTeeH—
Hbix oTHOWeHWiA. Mpasna, sBepHo U 10, YTO U3oGpeTaTenb~
Hbie NPECTYNHUKKM CTAHYT MCMONL30BaTL 3TO CPERCTRO,
4To6bI-06pENbIBATL CBOM HEYECTURLIE AeNa.

[10 cvX Nop BCe eLLe BOIMOXHG B SHAUMTENLHOM CTe-
NeHu ynyYilnTh paﬁmy Tenerpaca u TenedoHa. Ncnonb-
30BaHME HOBOFO aneMHuxa "4YBCTBUTENLHOCTH KOTOPOrD
MoxeT 6bith yaenw-ueua fio4TN Be3rpaHinyHo, NO3BONUT
HaM CEABLIBATLCA MO 'renatbOHy 4epe3 BO3AyLUHbIe MMHIKU
CBR3N WM Kabenn Motod GAvHBLI NYTEM CHYXEHUA TUNbl
Toka no 6eckoHe4Ho Manoro sHaveHus. Takoe usobpete-
HYE B orpoMHovi CTENEHN PECLUMPUT rpaHULbI Gecnposa,q—
HO nepepatin moﬁoro BUAB ABHHBIX.

Sa 3TViM NacrieyeT BHEAPEHUE HOBOMO BIAS CBR3V —
nepegaun U306paXeHUs NPy NOMOLUM Tererpatha. ﬂnn
aTOro 6YAYT MCr0Nb30BATLCH CYLIECTBYIOLLME CeAYaC an—
napatel. Cama wnes nepepayn uaobpaxexnn nocpeacT—
BoM TenethoHa win Tenerpacha BO3HUKIA ABBHO, HO NYTb K
e KOMME[JHeCKOM peanu3aumu NperpaxpatoT TPYRHOCTY
npakTv4eckora xapakTepa. Ofrako HenaBsHO 6L NpoBe—
AeHbl MHoroDﬁeu.:aroLuue 3KCTIEPUMEHTSI, A TENepb vMe-
I0TCHA BCE OCHOBAHWA NONaraTe, 4TO JOCTUXEHRUE yenexa
yXxe He 3a ropamu. [ipyrim LeHHbIM W306peTeHmem craHer
aniexTpuUYeckan ne4yarHan MaLuHKa, ynpasnaemMan Yeno-



BE4ECKMM IONOCoM. 310 6yAeT HEGOLINAAHD LIEHHDE N30
GpeTenne, AOCKONLKY OHO YNPAIAHUT AOMKHOCTL MALLIM—
HUCTOK 0 GBBPEXET MBCCY TPYAS U BpEMEH!U B TOProBbiX
‘KOHTOpaX. ‘ . ’
Bckope NPUAETCA BHERPATb MHOXECTBO GhITOBbIX
NpUCNOCOGNEHNA, OCHOBAHHBLIX Ha UCNOIb30BAHUA INEK—
TpM4BCTBA. 370 GyAYT ABIMONOrNOTATENN, MbUTEYNOBUTENH,
_ 030HATOPbI, CTEPUAM3ATOPSLI BOAL!, BOSAYXA, NULUM U ORe-
XBbI, @ TAKKE YETPONCTBA, NPEROTBPALLAIOLLINE HECHACT—
Hbl@: CNy4au Ha ynuuax, acTaKkanax v 8 MeTpo. B ropope
CTAHET MPaKTMHECKU HEBO3MOXHO 38Pa3uTLC KaKUM-—
NMG0 BUPYCOM UK NOpaHuTLCH. Cenvekue xutenn GyayT
@3RUTb B rOpoA Ha OTALIX Y ANA BOCCTAHOBNEHNA CUN.

 BneKTpuvecTEo M BoeHHbLIE usoGpertenua
“Texywmi MeXayHapoaHbIN KOHIMKT ABARETCH MOLL-
HbIM CTUMYNOM NS U306PETEHNA PasSPYLLUMTENbHBIX YCT-
poieTs U opyawit. Bokope 6yner coapgHo anexTpuyeckoe
opyxvie. YOUBUTENLHO, NTO EF0 HE W3006penu OaBHLM—
pagHo. Oupwkabnu u asponnanbl GyayT OCHaWeHbl He—
GonbluMK 3NEKTPOreHepaTopaMu BbiCOKOro HanpAXe-
HUA, KOTOphle BynyT BbipaGaTbiBaTe CMEPTOHOCHBIN TOK,
HanpasnseMbid Ha 3eMMI0 N0 TOHKWUM NPOBOZaM. JluHen-
Hbie Kopatnu 1 noasofHbie noaxy GyayT OCHaWEeHbL! AneK—
TPOMArHWTHBIMY  LLYNIAMK, HAcTONbKO BbLICOKOYYBCYBU-
TONbHbLINIKM, 4TO 3TC NO3BOMMT Nerko 06HapYXuTb Npub-
nuxeHue nioboro o6bekra NOQ BOQCH WU B TEMHOTE.
Topnegst u RNABy4Me MUHB) GyRYT CaMOHABOAUTLCSH aBTO-
Matidecky n 6e30TKa3HO [EACTBOBATL HA Nopaxexve
APV KOHTAKTE € NOANEXaWMM YHUHTOXERUIO 06beKToM —
10 CyTH, BCE 3TO yXe nouTh peanbHocTb, VickycoTso Tene-
mexanMku, wnu 6ecnpoBogHOe YNpaBneHe aeToMaTnye—
CKUMMW 8rNapaTamMy Ha PSCCTOSHUM, CTaHBT urpaTh D4YeHb
. BAXHYI0 ponb B BOWHax Byaywierc, '8 BO3MOXHO, U Ha



no3aHvX 3ranax Tekywyed. [onobssie n3obperTeHus, KOTo—
PLiIe- KSACTEYIOT TAK, CADBHD -HEJeNeHsbl Pa3yMom, MOryT
RPYMHIMATES BIR: S30DNRBMOB, SBTOMOBUITEN, HARBOAHLIX 1
NoABO"HLIX CYA0B unu nioSoro Apyroro obbexra 8 3aBUCU-—
MOCTY OT TpEGOBaHMWIt B KAXAOM KOMKPETHDM criyyae. Onm
"SyayT MMEeTb Fopa3fo GonbLIYIo RanbHOCTL: AEHCTBUA W
o6napnatb Gonbluen PaspywMTENsSHON CUN0N, YeM YyETPON—
CTBa, NpUMEHABMBIE CeroAHA. A.CUMTalo, YTO BO3AYLLIHEA
TOprefia c.AUCTaHUMOHHLIM yripasneHuem caenaeT 6e3-
* HAQ@XHO YCTAPEBLUVMIA OrPOMHLIS ucannue OpyauWs, OT
KOTOpbIX CERYAC TAK MHOFO 38BUCUT. .
' Mopo6ABIX NPEAIOXEHUA CTONLKO, 470 UMK 6ea rpyna
' MOXHO 3anonHuUTL LEenbii ToM. Haxe npu cyLiecTayiowmx -
YCNoBUAX ABMXEHUE NO NYTK Nporpecca NPoMcxoauT [oc—
TATOMHO BbICTPO, OAHEKO nocne TOro Kak GecnpoBopHas
nepegaa sHeprum ANA o6UEro NoNbL3IoBaHWA CTAHET pe—
anbHoCTeiO, NPOrPece Yefiose4ecTsa NPMoGpPeTeT xapaK—
Tep ¥ CKOPOETL yparaHa. 3HaderHue 3Toro YaMBUTeNLHO
cnocobe gns Gyaytiero cywecTeoBasusa YenoBeYeCcTBa U
ana ero 6narogoCTOSHUR CTOsb MPAHRUOSHO, 4TO N0BoR
npoceelieHHbIR 4enoBex AoKeH MMeTh RCHOE NpeacTas—
flenme 06 OCHOBHbIX ¢>axropax, onpenenvsLinx ero 380-
nouMo. -

mpm wmom

Mbi MeeM B CBOEM PACHIBPAXEHUN TPY OCHOBHBIX UC—
TOYHMKA 3HEPrUMA II5 NOAREPXSHUN XUBHW TONNMBO, BORY
¥ TENNo ConHevHbLIX Nyuei. MxeHept 4a8cTo roBopAaT 06
" . MCNDNL3DBaHWY NPWIMBOB, HO 06ECKYPaXnNBaloLWBA NCTU—
Ha.COCTOMT B TOM, WFO H8 NAOLLAEN B OQMH 8KP NPUNMBHARA
BOAS BLIDAbOTAET B CPEAHEM MMLLb OAHY NOLIAAUHYIO CA—
ny. TuicR4M MEXBHMKOB M u3obpetaTenen, cTapasch U3o
¢ BEEX CHA,; TILITBIOTEA YEOBEPLUSHCEBOBATL MX MNMApoarpe—
‘Tarhl, HE ACHUMAS, 4TO MNBAY4EHHAA TakuM cRocOoGoM

-1/



. 3HEPrust HUKOrA3 HE CMOFTA B! KOHKYPUPOBATK C 3HEPI—
ef, BuipABOTAHHOM U3 APYTX UCTOYHUKOB. SHepriA BeTpa
8 3TOM GMbICNE A8ET ropasyio H0MbLUEe LIBHCOB U ABNAETCR
Ype3Bbl4aiHO NONE3HOA B onpeReneHHbLIX Cly4anx, HO Aa-
NeKo He BO BceM oTsevaioulen TpeGosanmnam. Bonee Toro,
NpUNUBHI, BOMHL! U BETEP UMEIT NEePUoANYECKMA Xapak-—
Tep, ¥ HaCTO, KaK HECTABUNbHLIE UCTOHHUKW 3HEPIUW, OHK
TRE6YIOT NpuMeHeHns 6oNbLUMX U [OPOroCTORLWMNX aKKY—
MYAUPYIOLNX TTAHUUA. KQHekiHo. CYUIECTBYIOT U WHbIE
BO3MOXHOCTMONOHEHUA 3NEKTPOSHEPI UM, HO OHW TPYA-
HOMIOCTYTIHbI, U HBM NPUXOAUTCH XMTh 38 CHET NEPBOro U3
Tpex UCTOUHMKOB. Ecnv Mit uCRoNb3yemM TonAmBo Ans nNo-
fly4eHNA HEOBXOAUMON HAM 3HEPIrM, TO Mbi NPOXNBBEM
CBOV OCHOBHOM KanuTan u GLICTPO ero uctoujaem. 3voT
cnocof BAPBAPCKM NPUMUTUBEH Y GRCCMBICTIEHHO PacTO—-
YUTENEH, WU OT HEro CNIEHYET 0TKa3aThCA B UHTepecax by-
Aywmx nokonexHun. Tenno conHevHsbIx nyyen HeceT B cebe
OrPOMHOE KOSMHECTBO 3Hepry, HECONOCTaBUMO NPesbl~
t43I0Wes 3HEepruio Bodbl. 3eMna nony4aeT 3HepreTUye-
ckuin axBuBaneHT 8 B3 dyTo-thyHTa B cekyHAy Ha KaxXabin
KBaapaTHbi hyT, H3 KOTOPLINA Jy4u NARAI0T AEprNeHANKY—
ARPHO. 13 anemeHTapHbIX 3aKOHOB reoMeTPUM, NPUNOXW—
MbIX K Chepr4scKoMy Teny, Gnefyer, YTo CPeAHAR HopMa
Ha KBagpaTHbIA (PYT 3eMHOM NOBEPXHOCTY COCTABUT YeT—
B8epTh TOro Konu4ecTsa, unu 20 3/ 4 hyTo—thyHTa, TO eCTh
6onee OHOrQ MWUTMOHA NIOLWAAWHLIX CUN HA KBAAIPATHYO
‘™Muo, 470 B 250 pas npeBbilaeT KONUMYECTBO SHeprun
80fb! Ha TOW XE NNowaaw. Ho 370 BEpHO TonkKo B TeopuM.,

0AHaKo (haKTHI YKasbIBAIOT HA APYFOV acreKT 3TorD ABNe—
HuR. ECnu BasiTs, K NPUMEDY, CPeARME LMPOTLI CoenuHen—
Heix LLitatos 1 y48CTb ﬂHBBHbIE KxoneGaHus, CYTOuHbIE 1
CE30HHLIE OTKAOHEHUS, 8 TaKXe U3MEHEHUs, Bbidbisae—
Mbie UHbIMU NPUYKHAMW, TO 3TO KOSIMHECTBO 3HEPTUU COoM—
HEYMBIX Nyyed YMEHbLLIMTCA NPUMEPHE A0 OAHOIR NECATON
oT cpeaxen Hopmbl, unu o 100 000 nowaauHbix cun Ha-
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KBaAPaTHYIO MU0, U3 KOTOPbIX Mbl, BbiTb MOXET, CyMEEM
0T06path C NOMOLLBIO BbICOKOCKOPOCTHbBIX TYpSUH HM3KOo-
ro pnasnexus 10 000 nowsaunbix cun. Fipuyem anA atoro
NPULLINOCH Bbi YCTaHARMMBATL TaKUe OFPOMHbIe ¥ QOpOro-
GTOfiLMEe arperatel U aKKyMynupylowme CTaHuun, 4To
npoexT Nofo6HOro poga npessicun bbt Npeaen peansHo—
cv. Hens6eXHbi BbIBOA 33K/TIOHAETCA B TOM, HTO UMEHHO
BOAA fABAAGTCA ANA HAC CAMbIM LIEHHLIM UCTOYHUKOM
3xeprun. Ha Hee 6yper Bo3narath CBOW HaAEeXAL! 8 Gyay—
wiem uenobevecteo. [py BoipaboTke anexTpo3Heprum Ua
BOfbl B NOMHOM 0GbeMe, 0NANHeHHOW AOBEAEHHON A0 CO—
BEPLUEHCTEA CUCTEMON GECNPOBOAHON NEPEAa|N 3HeprM
Ha no6oe paccTosHue, YEnoBeK CMOXET. PeWnTL BCe Ma—
TepuanbHble Npo6nemMsl ceoero cylyecTeosaHuA. Pac-
CTORHUE, ABNFIOLISECAH OCHOBHBLIM NPENATCTBUEM Ha NYTY
o6uiecTeeHHoro nporpecca; 6yaeT NORHOCTLIO YCTPAHEHO
. QR MbICAK, CNOBa U gena. Yenose4ecTso 06weanHATCS,
BOWHbI OK@XYTCA HEBOZMOXHLIMK, HA 3EMNe BOLBPUTCH
MUP.



soapmmns YENOBEYECKON 3HEPIUM
; u EE CBSfi3b C CONHEYHOW 3HEPTMER

“ ¢The Century lustrated Monthly Magazines —
- wioHs 1800 rope

qummaum Suepiun asn-
wanua — Tpu. emcnﬂa mm SHeprun

penn GeCKOHeYHOro pasnooﬁpasuﬁ ABNEHWA, CyLlecT—

BYIOLLMX B NPUPOAE, HET HU OAHOfO, KOTOpoe bl Ha-
CTONbKO 3aMNONHANC BCE HALUM MbICW, KPOME HEBEPOATHO
CNOXHOra IBUXEHVA, KOTOPOe BO BCEW ero fanHoTe Mbl
Ha3LIBaEM 4ENOBE4eCKOR Xu3HL!0. Ee TAUHCTBEHHOE NPO—
UCXOXJEHWe 38KPLITO OT HEC HEMPOHULBEMbLIM TYMAHOM
NpOLLIOro, 8@ XapakTep CTaHOBUTCA ManonoHATHbIM N3-3a
TAMHCTBEHHOA 3aNyTaHHOCTK, 8 KOHE4HbIN MYHKT Ha3HaYe—
HWRA_CKPbIT B 683M10HHbIX TyBurax Gyaywero. OTkyna oHa
I'IDHEMnaCb" Yto aTto Takoe? Kyma oHa OBuxeTcA? 3T10
cepbeanabe BOMPOCh!, H8 KOTOPbI® MyApeLbl BCEX BPEMeH
CTapanuch OTBETUTL.

CospemeHHas Hayka rosopuT: ConHue — aTo npou.moe
3emnA — 370 HacToAwWwee, NyHa — 370 Gyayuee. Mui npo-
U30WNM U3 packanexHon Maccs, 8 NPEBPATUMCA Mbl B
3aMOPOXEHHYIO Maccy. 3akoH NpMpoakl-6e3xanocTer, 1
Mbi BBICTPO 14 HEOTBPATUMO NPUBNUXEBMCR K Halen -
6env. [Nopp KenbauH 8 ceanx rmyGokuyx-pasayMbax 0CTge—-
NAEBT. HAM TONLKO KOPOTKYID CNVPaMk XU3HMK, KEKUX~HK-
Byak LWecTb MUNNMOHOB. NET, NOCNEe Y48r0 APKURA.ConHeY-



Puc. 1. IroT peaynuTaT NOMYYEH NPK PA3PARS ANBKTPUHECKOID
OCUNNNSATOPA, ASIOLISr0 ASEHBALIATL MUITMOHOB BONLT: NeKTpr4ecKoe
HanprRXeHNWe, MEHMOLLBECH CTO THICAY Pa3 B cekyHfy, Bo3GyxpaeT

HHEPTHRIR B 06bHbIX YCIOBHAX 30T, 33CTABNMAR 610
B83BUMOISACTBOBATL G KMCTIOPOAOM. OrHeHHbIA PAa3pRA, NOKA3BHHLIA
Ha doTorpadiuy, MMEesT pa3Mep 8 LWECTLABCAT (hyToB OT KPas fio KPan.

HiIt CBET NEPECTBHET CBETUTL, U TENNO, AAIOLIEE XU3HD,
YrBCHET, U HALWa COBCTBEHHAN 3EMNA NPEBPATUTCH B Ky-
COK NbAS, CNELUALLMIA KyAB-TO B KPOMELLHON Hauu. Ho ga-
BaiTe He BnanaTtk B oT4anHve. Ha 3emne Bce paBHO OCTa-
HyYTCA 1POOGNECKH XU3HU, U eLLIe NOABUTCA LIAHC Pa3xeyb
KOCTEp Ha KaKoil-Hubyab AansHen nnaHete. Taxan yypec-
HAs BO3MOXHOCTL, KBXKETCS, Ha CamoM flene CyLLIBCTRYET,
CyRAA Mo KpacusbiM akcnepumeHTam npotheccopa [lei0apa
(Dewar) ¢ CXUXEHHLIM BO3YXOM, KOTOPLIE NOKB3LIBAIOT,
YTO 38POAGILK OPraHUHYEecKon XMU3HU He Pa3pyLIalTCH
fiof BO3ASHCTBUEM XONOAA, KaKM Bt OH Hyt Bbin CUNBbHBLIM;
" EEAOBATENLHE, OHW MOTYT NEPEMELLISTECA B MeX3Be38-
HOM npotTpaHcTee. Mexay Tem 060apsoLme MHEHUR
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HBYKI 1 CKYCCTSE D3aPAIOT HaL NYTh, CTKPLIBAIOT Pas-
Hble 4yieca, NPeanaranT PassneveHms, SacTaBnAoT Hac
3806ITH 0 MPa4HOM GyyLUeM.
XOTA Mbt, MOXET BbiTb, HUKOTAS HE CMOXeM RoCTHYL
HEnoBEYECKYIO XW3Hb, Mbl 3HEEM HBBEPHAKA, YT 3TO
ABuXeHne BO Bcex ero nposeneHusx. CyutecTeosaHne
ABWXEHNA Hen3bexHD npeagnonaraeT HanuYve Tena, Ko—
TOPOS ABWraeTCA, U CUALL, KOTOPASR-ero NapaasuraeyT. Cne—
AOBATENLHO, ECNM 8CTL XM3Hb, BCTL MBCCA, NepeaBwras-—
mas cunoi. Ber macca o6napaeT uHepuven, 8 cuna cTpe-
MUTCR K coxpaHenuo. 8 -cuny a70ro yHUBepCanbLHOro
CBOACTBA W YCNOBUA TENO, -HAXDAALIEECH 8 NOKOS Wik
ABYKEHMN, UMBET TEHABHLIIO OCTBBETLCH B OIHOM ¥ TOM
Xe NonoxeHny, a cuna, obHapyxMBeasncCs B Mo6om mecTe v
- YBpedF-MOobYID NPULIKHY, COSRBET SNBNBENSHTHYID RPOTH—
BOMONOXHYIC CUNY, B US-3TOFO CNEAYeT, NTO Kaxpaoe [BU-—
- . XeHue.ND"CBOeH NPMPORE puTMMYKoe. MHoro neT nesag
H8 3Ty NPOCTYI0 MCTMHY obpaTtun BHumanve [epbept
Cnencep {Herbert Spencer), xoTopbift Npuusen x 3ToMy
4yepes BechbMA HeOOLIKHOBEHHbLI X0f PACCYXREHUA. IT0
KAcaeTCA BCEro, YTO OKPYXAET HBC: ABUXEHMe Nnaxer,
MOPCKiAE BONHbI, NPUNMBLI M OTAMBLI Ha MOpe, pesepbepa~-
LMA BO3NYXB, KBYAHWE MaRTHIKA, konebanna anexTpu4e-
CKOFO. TOKA, PE3HOOGPAsHLIE RBABHUS OPraHUMEcKoA
XN3HN. A PASEE.BOA YERDBEHECKEN XMSHD HE CBUALTENb—
- “cTBYET 0 PUTMMHHOCTU? PoXasHKe, B3pOCHeHue, CTEPOCTL
¥l CMBPTL NENDBRKA, CEMbM, IASNEHH, HAUAN — MTO. STD, _ .
ecnan He putM? Torpa sce NPaReneHna XU3hK, Jaxe 8 ee

Hawnbonee 3anyTaHHON hOPME, KaKOBOA ABNRETCA XU3Hb
4ENoBEKS, — ITO TONLKO ABUXEHUE, K KOTOPOMY NpUMeHU—
Mbl BCe 06LUME 38KO0HbLI ABUXKEHUA BO BeeneHHon.

. Korpa mbt rosopum 0 4enoBeke, Mbl UMEEM 8 BUTY He—
NOBEYECTBO B LRNOM, U NPEXAe YeM NPUMEHATL (Pu3nye-
CKME MEeToflbli AN UCCNefo8aHUA ero LRBUXEHWA, Mbl
AOMXHbI FIPUHATE 3TO 3a PakT. HO MOXeT nu KT0-TO CO-
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MHEBETLCS CErofiHA B TOM, YTO BCE MUIIMOHD! MHOMBUAYY-
MOB W BCE 6eCHUCNEHHbIE TUNbL U XBPAKTEPLL COCTABNAIOT
eavHoe uenoe? Yepea ceBo6OQY MLILINBHUA U AEVICTBUR
Mb! CRINO4EHBI HEPa3PLIBHLIMY CBASAMM, KaK 38e3Mbl Ha
HeGEeCHOM CBOAE. Mbl HE MOXEM BUAETL 3TV GBA3M, HO.Mbl
MOXEM MX YyBCTBOBaTL. ECAM & nopesan naneL, oH Aoc-.
TEBNAET MHe 60Nb: 3TOT Naney — 4acTb meHs. Ecnv A suxy,

_4TO MOW ApYr UCTILITHIBAET 60fib, MBHSt 3TO TOXE PaHUT:

MOV ApYr W A — 370 0AHO Lenoe. A Tenepsb st BUXy Nosep-.
XEHHOro Bpera — CyiLLecTB0, KOTOpoe MHe abconioTHo
6£3pa3nuyHo, U BCE XEe 3TO Orop4aeT MeHs. Pa3se 3T0 He

" [OK&3bIBAET, YTO KAXAbi U3 HAC — 3T0 YaCTb yenoro?

B TeyeHne MHoOrUx BeKOB aTa upes npoaoarnamanacs
B YpE3BLINANHO MYAPLIX PENUIMO3HBIX YHEHNUAX HE TOMbKO
KaK cpeacTeo obecneveHnn MUpa 1 COrNacun Cpeaun nio—
neR, Ho # kak rriy6oko obocHoBaHHas MCcTUHa. ByaawucT
BbIPRXAET 3T0 N0-0AHOMY, XPUCTUAHUH — NO—APYFOMY, HO
o6a roEopAT SAHD I To Ke: Mbl — eanHoe Lenoce. MeTathu-
3u4eckue [OKE3aTernbCcTBa — 370, ORHAKO, He ERVHCTBEH-
HOE, Y4TO Mbl MOXEM NPUBECTY B NORREPXKY 3TON vaew.
Hayka TaKXe MPU3HAET Norm4eckylo Cenab OTACNbHBIX UH—
nnBunyymoa. XOTH He B TAKOM Xe CMbICNe, kaK oHa npu-
3HAET, YTO CONHLe, TUIAHETS! ¥ NIyHa — 3T0 OIHO TEND, U He
MOXeT GbiTh HUKBKOro COMHeHUS, 4To B Gyayluem aro By-
fieT 3KCNepuMeHTanLHO NoATBepXaeHo. 3To npouaonget
TOrga, KOrfa HalM CPefcTBa U MeToAbl NCCNEAOBAHUS
chuanieckux n Apyrux cocTonHUA U ABNEHUA GypyT nose-
AeHbl 0o coBepl.ueHcma. n ewe: BOT XuBeT cebe 4yenase-
4eckoe CyLLecTBO. JKusHb He;mnrosequa nnemeHa v Ha-
UMOHBNLHACTH NPUXOANAT ¥ yxo.uﬂ'r. HO 4YenoBex ocTaeTcn
B aTom u 3gnioxena rnyGokan pastuua Mexay OTnel'leblM
MHAMBUBYYMOM ¥ 8IUHBIM ueneiM. B atom TaKxe aonxno
GbITo HAAQEHD YBCTU4HOE DﬁbﬁCHeHMB MHOrUx ynusm— '
TefbHbIX _ﬂ_BneHun Hawenctqeunocrw KoTopbie GyayT.



pe3ynsTaToM HeybeauTenbHbIX, HO HACTONYUBbIX neacr~
BUA B 3TOM HBNPEBNEHNA B TEHEHNE MHOMMX BEKOB.

Tefiepb npeAcTasLTe cefe YenoBeKa B BUNE MAcChl,
Ha KOTOPYIO BeRCTBYET Cina. XOTR 3T0 ABYKEHME HE HOCUT
NOCTYNaTeNLHOID XBpaKTepa, wMes B Bugy fepemMeHy
MECTa, BCE Xe DBUPIe 3aK0Hb MEXaHUYECKOro ABVMKEHUA
NPUMEHUMBI K HEMY, 11 3HEPIUI0, CBA3AHHYI0 C 3TON Mac—
COW, MOXHO NOCYATATb, B COOTBETCTBUAN C M3BECTHLIMKA
33KOHAMM, KaK NONOBYHY NPOW3BEIEHUA MBCChi Ha KBaj-
part onpegenexHHon cxopocTu. Tak, Hanpumep, nyuieYHoe
AP0 B COCTOAHUM NOKOS OBNAAAET ONPEReneHHLIM Konn-
4YeCTBOM 3HEPIN B (POPME TERNA, KATOPYIO Ml U3MEPAEM
cnepylouym 06pasom. Mel npecTaannem cebe, 4To ARpo
COTTOUT N3 MHOTOYHCSIEHHBIX MEBIKMX YBCTUY, HA3bIBae—~
MbiX BTOMaMK. MNY MOREKYNAMU, KOTOPLIE BUEPUPYIOT Wu
BPALLAIOTCA APYr OTHOCUTENLHO ApYra. Mul onpepensem
WX MaccChbi M CKOPOCTY, 8 OTCIONE IHEPrUI0 KaXADH N3 3TUX.
MenbYanLLMX YacTvy, v, CKIaAbiBan ux BMecTe, nony4aem
CYMMBEPHYI0 Terno3Hepryio, CoaepXawlyiocs B Rope, Ko-
TOPOE TONBKO KBXETCH, HTO HBXOAUTCR 8 COCTOAHMMU No-
KOR. B 3TOM YUCTO TEOPETUNECKOM PACHETE SHEPrUI0 3a—
TEM MOXHO NOCHUTETb, YMHOXMUB NONOBUHY OBLLEN MAC—
Cbt — TO 8CTh NOMNOBUHY CyMMbI BCEX MAMEHLKMX MACC ~— H8
KBaAPaT CKOPOCTH, KOTOPas ofipefenfieTcs U3 cKopocTan
OTOENbHbIX 4acTvL,. Moao6HLIM DBPA30M Mbl MOXEM NO-~
CHMTATE 4ENOBE4ECKYIO (MOACKYI0) SHEPruio, YMHOXUE
* NONOBWHY MHORCKOA MECCh! HA KBAAPAT CKOPOCTH, KOTOPYIO
Mbi HE MOXEM NoACYNTaTb. Ho HEXBBTKS HaLLMX 3HAHWIA He
UCKa3uUT npasabl MOWX NOTMYECKKX BbiBOJDE, KOTOPbIE
onvpaIaTCs Ha Teepaoe yBeXAEHWE, HTO ONUHAKOBLIE 38—
KOHBi MBCCbl ¥ Cinbl YNPaBnaT BCein NPUPORON.

OpHBKO 4enoBeK — 370 He 06biHaA MaCcca, COCToR—
L8R U3 KPYTRLWIXCA aTOMOB M MCAEKYN 1 cOfepXaLyan
npocTyio Tennosyio 3xepruio. On npepctasnser cobow
Maccy, 06napaioLLyo, HECOMHEHHO, Gonee BLICOKMMMN Ka-



4ECTBAMM MO NPUHMHE TBOPYECKOTo 06pasa XU3HM, KOTo—

pbii oH BefieT. Ero macca, kak BO18 B OKEBHCKON BONHe,

NOCTORAHHO U3MeHreTcs. Hosas 3aHuMaeT MecTo CTapoi.

1A He Toneko 3T0. Yenoeek PacTeT; NNOAUTCA M yMMpaeT,

NSMENAR CBOIO Macey Kak B oGbeme, TEK W B NNOTHOCTY,

Haubonee yauauTenbHO To, YTO Yenosek cnocobeH ysenu— .
4MBATbH UMW YMEHLLLATE CBDI0 CKOPACTL ABWKEHUA Bnaro-

[apA TOMy, 4TO GepeT HeKoTopoe KONMMYecTBO 3HePIv U3

Apyroi mMatepuu (BeLiiecTsa) U NPeBPaLLaET ee B SHEPTAI0

AsvxeHuA. Ho B Mo6G0A AaHHBIA MOMEHT Mbi MOXEM UrHO—

" PVUPOBaTL BANOTEKYLME UIMEHEHUS N MOXEM RPUHATE,

4TO 4ENDBAEHECKaN IHEPrUA NIMEPSETCA NONYNPOU3BEae~

HMEM NMIOAACKON MACCht HaKBAAPAT HEKOTOPOA MNOTET-
yeckon ckopocTy. OpHEKO Mbl MOXEM PACCUMTaTL 3Ty

CKDPOCTb, ¥ 4TO Gbi Mbl HA B3 8 KA4EeCTBe CTaHRapTs

ANA 3TOr0 PacHeTa, Mit 0FDKHLI, COMMAacHD 3TOA KOHLen—

LW, NPUWTU K BbIBOAY, YTO orpomHas npobnema Hayku 3a-—

KNIOYAETCA W BypeT BCceraa 3aKnNiOMareCA 8 TOM, 4ToOb

YBENUHUTL ONPpeAeneHHYIo TaKuM 06pasom 3Hepriio. MHo—

ro NeT HA3a[ BOOAYLLBBNBHHLIA BHUMETENbHBIM YTEHMEM

rny6okon n utepecHol pabote [ipanepa [Draper) «Mc-

TOPVA UHTENNEKTYaNLHOr0 Pa3BUTUA EBPONLIY, APKO W30—

6paxaloLLei YenoBEYECKOe OBUXEeHVE, f OCO3Har, 410

_ peweHve 3ToN BeYHON NPoGnemsl A0NXHO CTATL MBBHbLIM

.Aenom annA yenosexa Haykv. Hekatopble peaynsTaThl Maux

‘COOCTBEHHLIX YCUM (ROCTUXENNA) B ITOM HANPSBNEHUY
£ NOCTapalch KDPOTKO M3NOXKTL 3RECS.

. ‘Nycts Ha guarpamme 8' M- — 370 macca 4encaexa.
B oaHom Hanpagnexsn 3Ta Macea NPUBOAUTCA B ABNXe—
Hue cunon f, KOTOpoOA NPOTMBOETOUT ApYran, Y8CTUNHO
thpUKLIMOHHBA 1 HaCTVYHO OTpULIaTENLHARA cuna A, aercT—
8yloLan 8 TOYHO NPOTUBOMONOXHOM HBNPABNEHUN U 3a—
MeANSIoLLaR ABNXEHNE MacCh!. Takan NPOTVBO[QEeRCTBYIO—
L8R CUNB NPUCYTCTBYET B KAX[O0M ABUXEHUN, U €8 HYXKHO

. y4MTbIBaTL. Pa3HOCTL MEXZy 3TUMM ABYMA CUNEMW — 3TC-
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REeNCTBYIOLIAA {peayneTaTueHan) cuna, koTopas coobuwaeT
ckopocTs V macce M B Hanpaenexmy CTPenku H8 NUHWW,
npeaéTasnsiowen cuny f. B cooTBeTCTEMM C Bhilllecka-
38HHBIM HENOBEYECKYIO SHEPruia TOrAa MOXHO NpeacTa—
BUTL 8 BUae NponasefeHva x MVE=x M x /2, B koTopom
M — 3710 cymmMapHas Macca Yenoseka 8 06LMHOM TOMKO-
. 8HWK NOHATMA «KMAaccay, 8 V — aTo onpefenerHas npea-
NOMOXUTENbHER CKOPOCTs, KOTOPYIO, NPW HbIHELWHEM CO—
CTOAHUW HayKW, Mbl PECCHUTaTb He MOXeM. YBenu4enune
4enoBe4ECcKOR SHePrM PABHO3HAYHO YBENUYEHUIO ITOFO
Npov3sefeHns, 1 TYLWIECTBYIOT TOMIKO TP BOSMOXHBIX
cnocoa AnA AOCTVXEHUS 3TOra pesynsTaTa, YTo npoun-
NIOCTPUPOBAHO HA BEPXHEN ANarpaMMe. ‘
epBwin-cnocob, nokasawHbin Ha BepxHem rpatuke, —
370 yBENu4BHUe Macchl (M306paxeHo NYHKTUPHBIM KPy—
rom} npyu ocrasfneHuM ABYX NMPOTUBONONOXHLIX cun Ges
uaMeHeHws. Bropoi cnocot 3aknioyaeTc 8 TOM, HTo6b!



yMEHBLLLUTL CHAY TOPMOXeHUA R A0 MeHbWero sHa4eHua

F, OCTABNAA N1PY ATOM Maccy U nobyauTensHyto cuny 6es

W3MEHeHMs!, K8k NOK83BHO Ha cpepHeM rpadnke. Tpetwa
crocob, u306paxeHHbIN Ha TpeTLEeM rpagmke, 3ak4a-

eTCA B ysenu4eHun nobyauTensHon cuns: f go Sonswero

aHaueHun F, B TO BpeMA kak Macca ¥ cuna TopMmoxeHus R |
ocraioTca 6e3 uameHeHna. O4eBUGHO, CyLeCTBYIOT thuk—

CMPOBAHHBIE OrPaHWYEHNA B OTHOLIEHUA YBESIUYEHWR

MacCbl ¥ YMEHBLLLEHUA CWNbI TOPMOXEHUS, HO TBBYAM~

TensHas cMna MOXEeT Bo3pacTaTs GeckoHe4Ho. Kaxgoe u3

3TWX TPEX BO3MOXHbLIX PBLLSHUA NPEACTaANAET pasHbie

8CNeKTel 0CHOBHOM NPOGNaMbt yBeNMHEeHUR 4enoBe4eckon

3HEeprum, KOTopas, TakuM 06pa3oMm, AeNUTCR Ha TPY OT-

fenbHble Npobnemb!, KOTOPbIE HYXHO YCNEWHO peiuaTs.

MNMepaan npoSnema: Kak yBEAMMMTL SHORCINO
' maccy — loperne armoctheprono asora

OueBnaHO, CyWIECTBYET NB8a cnNocoba yBennueHws
Maccsl YenogeyecTea. Bo-nepsbix, NOAAepX1UBan Te CUAbI
M YCMOBUSA, KOTOpbIE HanpaBneHbl Ha ee YBenu4eHUe n, Bo—
BTOPbIX, YMEHbLUAA Té CHMbi, KOTOPble CNOCOBCTBYIOT GHU—
XEeHMI0 Macchl. Macca yBenuuMTCR NPy BHUMATENLHOM

" DTHOLEHUM K 300POBDLIO, NPV NUTATENBHON 6QE, CASPKAH—

HOCTY, COBNIOASHUN TPaMLMIA, CTUMYIUPOBAHWUA CYNpy—
XECTBa, NPU CO3HATENBHOM OTHOWIEHUM K JETAM, NpyU CO—

. 6nIOAeHUM SaNoBeaen ¥ 3aKOHOB Penuruv U rurueksl. Ho

¥

Y

npu pobasneHUn HOBDHM MACChl X CTApOX CHOBA NOABIKI—

i \aTcA TpW. obcToRTenacTBa. JInbo pobamsneHHas macca

MMeeT Ty Xe CKOPOCTL, YTO ¥ cTapar, nnbo oHa umeeT
'MEHbLLYIO MK GONbLUYIO CKOPOCTL. HT0BkI NOCTUYS BaX~

HOCTb 3TuX O6CTOATENBCTB, npepcrasim noeapn, cocTas-

¢

NEHHbIA, CKBXEM, U3 CTa IOKOMOTUBOB, Berylumx no penb—

.. cam. TIpeanonoXnM, YTO. fNA YBENUHEHWUS 3HERrin SBMXY—

. Wenca maccel K noeany 6binv no6arneHs: ewle 4eTbipe

g

87



o

Baroda. Ecnu atu veTbipe 8aroHa ABUFAIOTER C TOA Xe
CKOpOCTBLID, YTO ¥ NOE3A, CYMMapHan 3HEPTR BOo3pacTeT
Ha yeTbipe npouerTa. Ecny oru GyayT ABUMIATLEA CO CKO-
POCTLIO B NONOBUHY. OT CKOPOCTU NOE3A8, BA3PACTaHUE
GyneT COCTaBnATL TONLKO 0AWH NpouenT. Ecnv oxu GyayT
ABUraTLCA CO BABOE 6ONLLIEN CXOPOCTHLIO, BO3PACTaHUE
aHepruM 6yneT COCTABNATH LWECTHAAUATL NPOLBHTOB.
STOT NpOCTOR NpUMEpP MOKasbiBEeT, 4TO 'YpesBbiManHo
BEXHO ROOGaBNATL MAaccy C GonblueR CKopocTbio. Ecri,
Hanpumep, AeTV o6nNagaloT Ton Xe cTerneHbio 06pa3oBaH--
HOCTYU, 4TO U UX POOUTENN, TO BCTb MECCE C «opMHaxKoBson
GKODOGT.bIO» unu CAMHaKoBsLIM yposHeM pa3BiTug, Torga
3Heprus GyaeT ripocTo BO3pacTaTh NPOROPUMOHANLHO A0—
6aBneHHoMy konmyecTsy. Ecnn et menee ymHbie, MeHee
co06pasUTeNbHLIE U MEHEE PAa3BUTLIe, YEM UX POAUTENW,
TO 8CTk MBCCA C MEHbLUe CKOPOCTRIOY Unu Gonee HU3—
KWM YPOBHEM pa3BuTif, TorfAa 6yaeT o4eHb HeaHa4uTenb-
HOE 803paCTaHUE 3Hepruy, Ho ecnu feTw-Gonee passutoie,
TO eCTb 4Macca ¢ GonbLuen GKOPOCTLIOY, TOr[a HoBoe No—
KoneHue BHOCET 3HaYUTENbHLIN BKNag B o6uyi0. Cym—
MBPHYIO Yenoseveckylo: aHepruio. [ioboMy pobasnenuio
MECCHI C §MEHBLUEA CKOPOCTBIO® UMM HUIKMUM YPOBHEM
pasBuTUR HYXHO DKA3biBATL -BKTUBHOE CONpPOTBNREHWe.
Hanpumep, npocToe HakaYMBaHwe MbilwL A PAcCMaTpu—
BAI0 KaK A068BREHUE MACCE! HU3KOIO YPOBHA PA3BUTHUR, W
f ITOTa He DAOGPAID, XOTR MOU BSITIAARL! BO BREMEHE MOEr0
CTyREHH€eCTEa Guinkt MHbiMU. BocrTaHme CREPXEHHOCTM 1
YMepeHHOCTH, . cbecrieyBaiouiee NPaBuNbHLIR GanaHc

"MEXly PasyMOM 1 TEJIOM i1 ABIOLLEE GaMYIO BHICOKYIO 3

(hekTMBHOCTb FIOBEAeHWUS, KOHEYHO Xe, ABNAGTCA BaXHEN—
Wum TpeGosanMem. MNpuBeaeHHbI NPUMEp ROKA3LIBEET,
YTO Cambil BaXHbi PE3YNLTAT AaeT 06pa30BaHHOCTb
BHOBL pobasnsiemMont Macchl, 4T0 ob6ecneynBaeT BO3pac—
TEHWE KCKOPOCTUR WK YDOBHS Pa3BUTHA. :

'V HaoGopoT, eaBa nM HaM0 rOBOPUTL O TOM, HTO BCE
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HaNPaBNeHHOE NPOTUB OGYHEHMA PENUrMA N 38KOHAM M—
TMEHb), BEET K CHUXEHUIO Macchl. BUucku, BUHO, 4am, KO-
¢he, Tabak 1 gpyrie BpEAHLIE BELLM OTBETCTBEHHbI 38 CO-
KPALWEHNE MHOTMX XW3HENR, U UX cnepyeT ynoTpebnaTb
yMmepeHHo. Ho f He fymalo, YTo CypoBbie Mepbl NopaBne-
HWA NPUBLIYEK, NEPEABIOLLUECS M3 NOKONEHWA B MOXONS—
Hwe, BOCTORHE! Noxeans. Myapee NPonoBeRosaTL yme-
PEHHOCTb,  YeM MOMHbLIN 0TKa3. Mbl NPUBLIKAM K aTUM
BpegHbiM BELWEM, W 6CIU TaKue pedopMbl NPOBOAUTE, TO
NPOBOAUTE UX HBAO MEANEHHO W NOCTeNeHHo. Te, KT Tpa—
TUT CBOIO SHEPrUI0 M8 TaKue Lienu, Mornu bt ¢ GonbLuen
NONbL30A 06PaTTL CBOV YCUIUS Ha APYrMe Hanpasnexns,
KaK, Harpumep, o6ecnev4eHne YenoBe4ecTsa YMCToN BO-

' nofa. . .

Ha xaxgoro 4enosexa, rMGHYWero OT BO3NENCTBUA
CAMPTHEIX HBMUTKOB, NPUXOAUTCR N0 KPBRHEA MEpe ThiCA-
4a, FUGHYLLIBR OT NOCNB[CTBUN YNOTPEBAEHUA rPA3HON BO-
Aol 3T8 USHHER XUAKOCTS, KOTOPER SXKERHEBHO HANONHA—

. 8T HBC HOBON XW3HbLIO, TAKXXE ARNAABTCH rNasHbIM Mexa—

HU3MOM, HEepPea KOTOphiK 6oneaHs U CMepTs NPOHUKAIOT B
Hawm Tena. PaspyLLMTensHLIE MUKPOOPraHN3Mbl, KOTOpbIe
BOAa NepeHocuT, 6onee YXacHbLIE elie U NoToMy, HTO oHK
BbLINOMNHAIOT CBOI0 CMEPTOHDCHYIO paboTy TaK, YTO Mbl 3TO—
ro He owyuiaem. OHM pelualoT Hatuy cyanby, B To BpeMs
KK Mbl XMBEM ¥ HBCNAXAABMCH. Xi13Hbio. BonblumHETBO
NOAEeh HaCcTONbKO HEBEXECTBEeHHL! U HECNeHbL) NPN ynoT-
pebneHun Bofbl, @ NOCAEACTBMA 3TOrO TAK YXBCHbI, YTO
camoe nyuilee aaHaTue Ana unaktpona (6naroTeopuTe—
NA) — 370 NOCTAPATLCA NPOCEETHTL TeX, KTO cam cebe Ha-
HOCUT BpeR. 3a CYeT O4YUCTKM Y CTePUIU3aLUNN NUTLEBON
B0/ibl MOACKAA MACCa MOXET 3H3YMTENLHO BO3pacTh. 310
AOMKHO CTa¥h XECTKMM NPaBUAOM, KOTOPOE MOXeET ObiTb
BO3BEfieHO B 3aKOH: BOAY B KaXfioM A0ME 1 obulecTBeH-
HOM MECTE CREeflyeT KUNATUTL My CTePUY3I0BaTL KaKUM—
B0 uHbIM cnocobom. MpocTas duneTpauus He obecne—



4YURAET QOCTATOHHYIC 3aLmTy oT MHtexuuv. Beco nen ana
. BHYTPEHHEr0 MCNOMNb30BAHWA AOTHKEH 6biTh UCKYCCTBEHHO
NPUrOTOBAEH K3 BOAR, TLLATENLHO NPOCTEPUITN30BAHHON,
BaxHOCTL OMUCTKM FOPOACKOro sopocHatxernus or 60—
NE3HETBOPHBLIX MUKPAGOB B LENoM OCO3HaHa, HO OYeMb
M&no OenaeTCs ANA YRyHLLEHWA CYLIBCTBYIOLLINX YCNOBMA,
MOCKONBKY ‘eile He BbIABUHYTE HW BRHOIO YAOBNETBOPU—
TENLHOrO METOAA CTEPUITUEBLMU OTPOMHBIX KOMWYeCTs
BoAs!. [Py NoMOLUIM YCOBePLIEHCTBOBaRHOMO 3eKTpHuYe-
cxoro o6opyAaBEHUS Mbl TEMEpb MOXEM NPOU3BORUTE Ae—
(LIEEbIM 030H B GORBLILAX KONUYECTBAX, U 3TO UQEBNbHOE
Ae3nHMLUpYoLLEe CPBACTBO MOXET CTaTh C'-laGTnMBbIM
PELLEHUEM 3TOR BEXHOR npoﬁneMba

AzapTHbie Wrpbl, HaMNPRAXEHHLIA 6U3HEC ¥ BONHEHKE,
ocabeHHo Ha 6Gupke, — 3TO MPUYUHbL, BLI3bIBAIOLME
yMeHbLUeHre Macckl Tex NoAeR, KOTopbie NPencTaBnaT
Kpyri Bhicwero yposHA. HEBO3MOXHOCTb ycneauTts 3a
nepabiMu cymnToMamu 6oneanu u GecnesHoe npexHedpe-
XUTENbHOE OTHOLLEHUE K Het ABNAIOTCA BAXHbIMY haKTo—
pamMu cMepTeNbHLIX MEXOAOB. Ecnn Ml BHUMATENBHO Ha—
6mnogaeM 33 xaxabiM HOBbIM NpU3HakoM NPUBNnxXan-
- I4EefCA ONAcHOCTW, AefiaeM pobGpocogecTHble MOMbLITKU
PeAOTBPaTUTL aTy 60Ne3Hb, TOrAa Mbl He TASILKO CrefyemM
MyAPbIM 3aK0OHAM THIMEHbBE B UHTEPECax Hawero 6narono—
ny4ua, HG Mbki TAKXE UCMONHAEM BbICOKYIO MOPBMbHYIO

ofinaaHHoCTL. KaXIomy CRéflyeT paccMaTpHBaTL CBOE Te-
510 KaK GeCUEHHbIA NogapoK, K8K N3yMuTeNbHOE Npou3se—
AESHWE UCKYCCTBA HEONMMCYEeMOW KpacaThl ¥ TAUHCTBEHHO—
CTW, 38 NPeienamMu YeroBe4ecKore NOHUMaHUS; APU 3TOM
ATOT NOAAPOK TAKOM HEXHLIA Y XPYNKWA, YTO HEOCTOPOX~
HO® CNOBO, B3Q0X, B3rTAM, MbICNL MOMYT NOPaHUTL €ro.
HeonpAaTHOCTL # HEaKKypaTHOCTL, KOTOPbLIE NOPOXASIOT
60ne3HL 1 CMEPTD, ABSAIOTCS HE TOMLKO MNPUBLIMKaMY, KO—
TOpbi® YHNUTOXEIOT CAMOr0 4enoBeKa, HO NPY 3TOM OHW
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_ABNAIOTCA B BbiCLUe CTeneHn amopansHbimMu. Moanepxu-
BasA HalLW TeAa cBOGOAHLIMK OT MHGEKYUU, B YUCTOTE W
3A0pOBbLE, Mbi BbIpPaXaeMm ‘Halle yBaxeHue [nouteHwe]
BLICOKOMY NPUHLMIY, KOTOPbIM OHW HafeneHbt ToT, KTo
cnepyeT NPaBvUNaM MrueHbl, BefieT cebn KaK MCTUHHO pe-
NUrMo3HbIA Yenosek. HeGpexHocTL K MopansbHbiM yCTO-
AM — 3TO CTpalHOE 3N0, KOTOPOe OTPaBNAET K yM, U Teno.
Be3HpPaBCTBEHHOCTL OTBETCTBEHHA 38 CHUXEHUEe NIoA-
CKOW Macchl BO MHOrMX cTpaHax. Muoriie n3 coBpemen-
HbiX 06bI4aeB ¥ TRHREHLMI BNeKyT 3a cobO0# aHanOTUYHbIe
fnaryoHble pesynorate. Hanpumep, coumanbHan Xu3Mb,
~ coBpeMeHtipe ofpasosaHue, 3RHATUA XEHWMH, oTBne-
Kalue vx oT AOMBLUHEro o4ara, HenNPeMeHHo NPUHUXa-
10T BO3BLILIEHHLIA MAEan, KOTOPLIA OHU MNPeaCTaBnNRIoT,
YMEHbLLUAIOT XYAOXECTBEHHYIO TBOPYECKYIO - JHEPrUi0 M
BbI3bIBAIOT Gecnnogue v oblee ocnabneruve Haupmm. Mox-
HO YNOMSIHYTbL ThICA4M APYrUX 301, HO BCE OHU, COGpaHHbIe
BMecTe, NO BO3AeNCTBUIC Ha o6cyxaaemylo npobnemy He
6yayT pasHocuneHbl MpobneMe HexBaTKM efibl, KOTOPaA
Bbi3bIBAETCA 6BAHOCTLIO, HALLIETON ¥ OCTPLIM AePULIMTOM
NpogykTos. MUNNNOHBI NIDAEN YMUPAIOT EXEerogHo 0T He—
XBavku eflbl, CHUXEA, TakuM 06pa30M, MNIOACKYID MACCy.
Haxe B Hawmx npoceetenHbix coobulecTBax, HECMOTPA
Ha MHOrME GnaroTBOPUTENbHLIE YCWIMA, HEXBaTKa epbl
OCTaeTCcA rnasHbitd 3NOM. A nMelo B BUAY He abtonioTHyio
HBXBaTKy efibi, 8 HeQOCTBTOK NDAE3HON NULLM.

Bonpoc o6ecneyenmn niopeid B n3obunuu xopoiuen.
nuiLen ABAAETCA CAMbIM BAXHLIM HA CEMOQHALIHUEA MO—
meHT. C To4K# 3peHun paccyXxgeHini, npusegeHHbIX Bhillie,
BbIPAWMBBHUE KPYNHOrO POraToro CKoTa Kak CpeacTsa
obecneyennn efion HeXenaTenbHo, Nockonbky, 6e3 co-
-~ MHEHUR, BeeT K A06SBNEHNIO MACChi C ¢MeHbILIeH CKOPO—

_CTbio». 5e3ycnoBHO, NPERNOYTUTENIbHEE BLIPALLMBATL OBO—
LM, U R AYMBIO, YTO BEreTapmaHCTBO — 3T0 AOCTORHLIA NO—
XBasibl 0TX0f OT YCTAaHOBMBLUEACH BaPBAPCKON NPUBLIMKA

n
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€CTb MACO. TQ, 4T0 MBI MOXEM XWUTb ¥ yCheLuHo paboTaTs,:
noTpebnas pacTUTenbHYIO MULLY, 3TO He TEOpWs, 8 poKa—
3a8HHb hakT. MHorue HauuK, MUTaIOWMECA UCKIHOYM—
TENbHO OBOLLEMI, 0DNaABIoOT NpesocxoaHon thvanyeckoin
opMoNn. HeT CoMHEHWs], YTO HeKOTOpaR pacTUTEeNLHas
enB, T8KaA KaK OBCRHKA, ABNAETCA Bonee 3KOHOMUWYHOW,
4eM MACO, U NPEBOCXOAUT €ro Na MeXaHU4ecKoMy U MH—
TennexTyaribHOMy B03aevicTBUIO. Gonee Toro, Takas ena
MeHbLIE OTArOWLaeT HaLLW NULEBAPUTENbHBIE OPraHbl U
fienaeT Ham cTonbko-nabpa, KoTopoe TPYAHO oLeHNTD. pu
aTOM Mb! CTBHOBUMCS 60Onee 4OBONbHbLIMU ®u obuwmTens-
HbiMM. B cBeTe 3Tux §akToB fosixHa Guith OCTaHOBNEHA
niobas nonbiTka GE3YREPXHOrD 1 XECTOKOro 3a60A Xu-
BOTHbIX, KOTOPLIA HAHOCUT BpeA Halled Mopanu. HTobb
0CBOGOAUTLCA OT XMBOTHBIX MHCTUHKTOB, KOTOPbIe MeLla-—
10T HaleMy pa3suTHIO, HaM HBJ0 Ha4aTb C PaAUKAanbLHON
pediopMbl xapakvepa efbl.

Kaxercs, 4To HeT Hukaxkux GmnocoCkmx 0CHOB AnA
ensi. Mpencrasum cefie opraHn3oBaHHbIX CyU(eCTs, XUBy-—
wux 6e3 NULLM KU NOAYYHaIOLWKMX BCIO HeaGixopumylio s
XKU3IHEAERATENbHOCTA JHEPFrUIC U3 OKpYXalowel cpefbt.
- OpuH W3 TaKUX NpUuMepoB — KpucTans. B xpuctanne Mel
ACHO BUOUM CyLLIeCTBOBaRUEe co3ugaTensHoro (hopmm—
PWOLLErG} XUIHEHHOrO NPUHLIUMA, U XOTSI Ml HE MOHUM3—
M XU3HU KPUCTaNAa, 3T0 TEM HE MEHEE XWUBOE CyLLECTBO,
KOTOPOE He noTpednAaeT nuupi. Kpome kpuctannos, MoryT
CYWIBCTBOBATL M APYIUe MATEpMaRbHLIE XUBLIE CUCTEMb,
BO3MOXHO, 8 Fa30006pa3Hon (opme unu COCTORWME U3 -
BeilLecTsa, ewe 6onee ToHKoro. Mel He MoXeM oTpUyaTh
CyLLeCTBOBEHWE OpPraHW30BaHHLIX CYLECTB Ha nnaHeTe
TOMLKO NOTOMY, YTO YCNOBUA HA HEM HE NPUrapHbI ANRA Cy—
LLECTBOBaHVA XU3HKt B TOM CMbICMNE, KaK Mbl €8 NoOHUMa—
em. Mbi flaxe He MOXeM C onpeaeneHHoN TOYHOCTLIO yT—
BEPXAATE, YTO HBKOTOPbIX U3 HUX HET B HaLLEeM COOCTBEH-,
HOM MMpe, CPean Hac, TOMbKO NWlb FOTOMY, YTO WX
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cTpoeHue [cocTas) u NPOSBENEHUA XU3HW Mol He B COCTOR-

HUU NOCTUYD.

EctectBerHo, 4TO 8 ronorRy NpUXOAUT MAER NPOU3BOAR-
CTBa MCKYGCTREHHOMN MULLM KK CpecTBa A BO3pacTa—-
HUA MOACKOA MACCHI, HO HenoCPEeACTBEHHAs Takan Mo-—
NbITKa MPoOWascACTEa. NMTAaHNA HE KaXXETCA MHE pasyMHONR,
no xpavHen mepe B HacToawee BpeMA. CMOXeM i Mbl
npouBeTaTh Ha Takow ene — 6onbLuoik Bonpoc. Mbt ABNA-
emcst peaynkTarcMm (CreacTB1MeM) MHOMrOBEKOBOM Henpe—
PLIBHO 3ARANTALMUN U HE MOXEM PaavKanbHO UAMEHUTHCS
6e3 HeoXxufaHHbIX 11, N0 BCe BMAUMOCTK, rbenkHkIX No-
cnepacTeui. 1103TOMy HE CTOWT NbLITATLCA BLINONHATL CO—
MHUTENBHBIE SKCNEPUMEHTEI, Be3YCNOBHO, 4T HaMYHLLMM
BbIXOROM M3 NOSTOXEHWUA GbNo Bkl yBenMuerne NpogykTUB—
HOCTU NOYBbI. B XOHTeKCTe ¢ aToit TeMO# coxpeﬂehue ne-
COB UMeeT Takylo BaXHOCTb, KOTOPY!I0 TPYAHO Nepeoue-
HUTb. C 3atyMTon Necos Takxe CBA3AHO UCronb3eBaHue
rMApPO3HEpruu NS NepeasYn anexTpUiecTsa, KOTopoe BO
MHOMUX cny4anx He obxopuTea 6e3 CXuraHua ApesecHHb).
BoT novemy HyXHO pelimTenbHO NPONAraHAUPOBaTh KO-~
Tponb Hap coxpaHeHnem Necos.

Yrobk! peanbHo yBENUHUTL MPOJYKTUBHOCTbE NO4BLI, 68
HYXHO 3dihekTUBHO YyAoBPATL UCKYCCTBBHHbIMW CPBACT-
samu. Torga BONMpPOC NPOU3BOACTBA NUTEHWA CBORUTCA K
BOMPOCY, Kak ny4iue yaobpsts no4sy. {10 TAKOE No4sa, 40
cux Nop ocTaercA TanHoi. O6bRCHUTL €8 Npoucxoxae-
HWEe — 3TO MOYTY TO XEe Camoe, KaK U 06BbACHUTL NPONCXD—
XaeHue CaMoln XM3HU. [oOpHbie nopofbl, paspywaBLInecn
Nnoa BO3AencTBUEM Bnarw, Tenna, BeTpa U atMocthepHbix
BAUAHWUIA, camu no cebe He MornNy CogepXaTb XuaHb. Bo3—
HUWKNO Kaxkoe-To HeobbACHUMOE YCnoBue, U BCTYNUN B CU-
Ny K8KOA-TO HOBbIA 38KOH, U 06PA30BASICA NEPBLIA CNOoN,
MOXOXXKA HA MOX, KOTOPLIVi CMOTI™ CTaTb ONTUMArtbHBLIM ANS
XWU3HU HU3WNX OPraHU3MOB. 3T HU3LWINE OPraHW3MbI
CTanu OCHOBOW ANA NNOOOPORUA NOYBLI, 38TeM NOABUSUCK
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YCNOBKMSA A CYLLECTBOBBHUA BbiCLLUX OPraHU3MOM U T.4.,
# 1.4. W, HakoHew, cmorna pacuBecTu BbiCOKOOPraHnmao—
BaHHAA XWM3Hb XUBOTHLIX U pPacTeHuid. XOTA CyLIecTBYIo—
LMe Teopun He NPULLNKY K EONHOMY MHEHWUIO O TOM, KaK
yAaoGpeHus BAUAIOT Ha NO4BY, YOTEHOBNEHHLIM (PaKToM
ABNAETCR TO, YTO NOYBA HE MOXET GECKOHEYHD NONepXn—
BaTb XU3HR, U HAQD YTO-TO NPUARYMAETb, 4TOGLI ofiecne—
YUTL ee BeLLBCTBAMM, KOTOPbIE PARCTEHVA OTHUMBIOT Y Hee.
FnasHbiMu U HauGonee ueHHbIMU CPean 3TUX BEeCTB AB—
NFOTCA COBAVMHEHWA a30Ta; Ero felleBoe NPOU3IBOACTEO,
Takum 06PE30M, MOXET CTaTh KIIGYOM K PBLUGHWIO NPO-
6nembl NuTanua. Haula atMocthepa CoOAepPXUT HencHep—
naeMoe KoNu4ecTBO 830Ta, U ecnu Gbi Mbl CMornu ero
GKMCNUTL ¥ CO3RBTL- TaKWe COEgUHEHUS, 370 NPUHECHD 6b)
38 COBOM HEUCYMCIMMEIE TIPENMYLLIECTBE BCEMY YenoBe-
YecTay. -

OasHo 37a uaen 3axBaTNa BOOGPAXEHNE YHESHbIX, HO
He Bbinv pa3paboraHul 3 HeKTUBHbIE cnocobbl Ans ee
peanuaauum. YpeaBbivaitHo TPYAHOM NPOGNeMoR CuMTa-
NBcb HeobbIKHOBEHHAR NHEPTHOCTL 83073, KOTOPLIA OTKa—
3bIBANCA COSAVHATLECA faxe C kucnapopoMm. Ho Ty Ham Ha
NOMOLLb PULLING INEeKTPUHECTRO: gpemniouiee BneveHue
{cpoACcTBO) 3NEMEHTA MOXET GbiTe pa3ByXeHD INeKTPH—
4eckuM TOKOM Hagnexauiero kavecrtsa. Kax xycok yrna,
KOTOPLIA HAXOAUNCA B KOHTAKTE C KMCNOPOAOM Gel rope—
HAR, BCTYNUT B pEaKUuMIO C HUM NKUUIbL NOCNE NPOKanMea-
HWst; TaK ¥ a30T, B036yXAEHHBbI ANEKTPNYECTBOM, HAYHET
‘ropets. OpgHaK0 7 B0 HEeASBHEro BpemeHn He RoGWIts yc-
'NEX8 8 CO3AaHUN IeKTPHYECKOro pa3prRaa, KaTapobi Bbl
oveHb adihekTuBHO BOa6YXaan aTMOCHepHbIA B30T, XOTH
HA Hay4HO#M nexumm 8 Mae 1891 roga s NpeacTasun Ho—
BYtO hopMy pa3paag, Mk ANEKTPUHEcKdro orHA (nname—
'Hu), nop Ha3panuem «Ororb cesToro 3nmod (St.Eimo’s
hotfire»), KOTOPEIMA, KPOME TOFO YTO MOr B USGLITKE rexe—
pUpPOBATL B30T, TaKXe 0TYeT/IBG o6Gnagan CBOACTEOM
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Bbi3bIBATL XMMUYECKOR CPOACTBO. 3TAT Pa3PAR Wi NNBMA
6LU10 TPU-UNM YETHIPE AIOWM3 B IfMHY, ¥ Bro XuMn-eckoe
fevcTteue Toxe 6biN0 04eHb CnalbiM, U, COOTBRTCTBEHHO,
npouecc okUeReHua asora Gkbin HeakoHomHbIM. Bonpoc
COCTOAN B TOM, KaK MHTEHCU(ULMPOBATL 3TOT MPOLECC.
OueBupaHo, 470 HEAO BLING CO3RATL ANEKTPUHECKHE TOKV

- 0c0BOro BUAA, 4TOGL! CAENETL MPOLIECT OKNCNEHWA 330Ta
Gonee acexTUBHLIM. . :

MepBbim pocTMXEHMEM BLUIO TO, 4T BLIICHWIK, “TO
XYMUHECKAs aKTWBHOCTb Pa3pAAa 3HaYUTENbHO BO3PAC~.
Tana npy UCNONL30BAHMK TOKOB O4EHb BLICOKOR HACTOTh!
wnn BemuuuHL- (koadipumenTa) konebanu. 310 6bINO
BEXHOE YNyulueHme (yCOBEpIIBHOTBOBAHMNE]), HO BCKope
npakTuyeckue coobpaxeHin BHECAW OrPaHN4eHns B NPOo—
LIeCC pa3BUTUA B 3TOM HanpasneHw. [lanee uccnepoBa—

" NNCb AEACTBNA ANEKTPUMECKOro HArPAXEHUs, 3NeKTPU-
4eCKUX UMTIYNLCOB, WX thopma BaNHbE U BpYyrve XxapaKTep-
Hble 4epTh. 3aTem U3y4anoch BAMAHWE AaTMOCepHOro
A8BREHWA ¥ TEMNEPaTYPb!, HaNUYWe BOAb U QPYIVX BE-
LUECTB, ¥ TakvM 06pa3oM NoCTenenHo Gbl BbIRCHEHbE
Haunydiune ycnoeus AnA ofecneysHus HanBonbLuen UH—
TEHCMBHOCTY XMMUYECKOTO AECTBUA Pa3pPARa U CaMan
Bbicokon adthekTMBHOCTM npouecca. EctecTaeHHo, 4To
MPOrpece HBCTYNUA He Cpasy; A.NPOABUrasCcs MENEHbKM-
My tuaramu. Mnama ctaHoswnock Bce Gonbile u GonbLue,

. W ero oKucnYTenbHOe JefcTBME CTEHOBWNDCH BCE MHTeH—
. cvBHee. V13 He3HaYMTENbHOMO KUCTEBOTO Pa3PALS AMMHOMN
. B HECKOMBKO QIORMOS OH. PEBPATUNCSA B YAMBHUTENLHOE
£ 3nexTpu4eckoe SBNeHNE, NbINAIOLIBE NNaMs, Moo
. wee BTMOCHEPHEI BIOT 1 UMEIOLLEE PE3MEPL! OT LIBCTU-
RECSTM A0 GeMMRecATM (DyTOB OT Kpas 40 Kpas. Tak mep-
NIBHHO, NOYTH HE3aMBTHO BO3MOXHOCTL NPEBPaTUNACH B
HOCTUXERWe. He Bce elie cpanaHo, HO YCUAUS MoU Bbinu
BOZHAFPEXAEHD!, U CTENEHE 3TOFG BOSHArPaXASHNR MOX—
HO OLEHUTE, U3Y4MB piC. T, KOTOPGLIN MOHATEH U He TpebyaT
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oﬁmcuenm Buaumisti, noxoxuﬁ Ha nnams paapﬂn nony-
YeH MHTEHCUBHBIMU KONBGRHUAMK, KOTOpbIE NPAXOAAT Ye—
pes n306paxeHHyI0 KaTyLIKy. 3T1 KonebaHna CUIbHO CO—
TPACAIOT HA3NEKTPU30BEHHbIE MONEKYLI BO3Ayxa. Takum
crnoco6oM co33aeTCA CUNLHOE CPOACTRO MEXMAY ABYMA, B
_ 06bi4HBIX YCNOBUAX HEATPaRbHLIMK, KOMMOHEHTAMU 8TMO-
- cthepsbt, ¥ OHU MErko BCTYNAIOT 8 PEaKLIMIO, AaXe ecu HeT
RanbHeALWeR NoANMTKYU ANst MHTEeHCUDUKaRUY XuMuye—
" cKoro AecTBWUA paapaaa. Mpy NponssoacTae CoeauHeHUA
@30T TAKYAM METOAOM HYXHO GyReT yuuTbiBaTh niobbie
BO3MOXHbIE CAco6sl, OTPULIATENBHO CKA3hIBAOWMECA HE
UHTEHCHBHOCTH BOREMGTBIUA U 3ththeKTUBHOCTU NpoLec-
ca, K, Kpome Toro, RONXHa bbITh NpoBeaeHa cneywanpHas
NoAroToBKa AnA dukeauun o6pa3oBaHHbLIX COEBQUHEHUA,
fIOCKONbKY DBLIYHO OHM HECTOWKME, U B30T BHOBL CTaHO~-
BUTCA. UHBPTHLIM YepPe3s ManeHLKUN NPOMEXYTOK BpeMe-—
Hu. MNap — 310 NPocToik U 3thdeKTUBHLIN cnocab nocToAH—
HOM PvKCauMKu coepuHerni. MpusegeHHbLIM pesynsTaT No-
3BOMAET OKWUCNATE B30T B HEOrPAHUYEHHLIX KOSIMYECTBaX,
MpOETO UCNOAL3YA ABLIEBYIO MEXBHUYECKYIO 3HEPrUIo U
MPOCTYI0 3NeKTPU4YEcKyio annapatypy. Takum o6pa3om,
MOXHO NORy4aTs MHOFUE COBAWMHEHWA a30Ta NO BCEMY
MUPY C ManbiMU 3aTpaTaMy 1 B NOBLIX XeNnaeMbIX Konu-—
vecreax. C noMoLLbIo 3TUX COBAMHEHUN MOXHO YAOBpPATL
MO4BY; M €€ NPOAYKTMBHOCTL BYART HEOrpaHUYEHHO BO3-
pacTars. Takum 06pa3om, MOXHO ROGMTLCR K306UNMA Ae—
WEeBOoM ¥ NANesHoi enbl, RPU 3TOM HEe UCKYCCTBEHHOR, 8
TOM, K KOTOPON Mb! MPUBBLIKNK. STOT HOBbIN M HEUCYEpnae-
MBIl UCTOHHUK MMATaHUA GyIET UMETb HENCHUCINMBIS Npa-
MMYLLIECTB3, NMOCKOfbKY OH GyAET B BbICLLIGA CTEneHW Crio—
Co6CTBOBATL POCTY MIOACKOA MECGH! ¥, Takum 06pasom,
6ygeT ycwnveaTe 4enosedeckyld (MIOACKYID] 3Heprio.
$1 HaaeuCk, YTO CKOPO MY YBUWT HEYSIO HOBOW MHAYCT-
‘pvn, xoTopana B GyayLiem no BaXHOCTH Gyner ycryna'rb
TONLKO NPOM3BOMCTBY CTaNW.
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Bropas npofnema: Kak ymenbwnts cuny, Top-
MO3fIlYI0 yBEeAMYeHNe Nioackoik macchl — We-
KYCCTBO TeJjieMexaMum

Kak £t nanaran parewe, cuna, 3aMefIfoLLaR DBUXE—
HUE 4EN0BeKa BNepeg, YaCTUYHO (PUKLUOHHARA (BA3KOTT—
HaA) U YacTU4HO oTpuuaTensHas [HeraTuBHan). HTobbl
NPCWNIIOCTPWPOBAaTL 3Ty OTNIUUYUTENBHYIO 0COB6EHHOCTD, A
MOry Ha3BaTh, HaNPUMep, HEBEXECTBO, TYNOCTb W Fy—
NOCTb K&K UCKSIOYUTENBbHO (DPUKLUMOHHBIE CUMbI, NUALLIEH~

‘ Hble KaKon-nubo uenu unu 3ambicna. C apyroR CTOpOHbI,
6eayMue, CAMOYHWUHTOXEIOLME HBKNOHHOCTW, PBNWTHO3—
HbW (PEHATU3M 1 ToMY NOROGHOE — 3TQ-CUNbI HET8TUBHOIo
Xapakrepa, AeVCTBYIOLLME B onpeaerneHHsIX HanpaeneHu—
axX. Y106kl yMEHLLLIUTL WIU NONHOCTLIO NOAABUTL 3TU Pa3-—
HOPOAHbLIe Cuibl 33aMEQNEHUS, HYXHO NPUMEHATL coBep-
LWeHHO pasHiie MeTafibl. FloHsiTHO, 4TO, HBNPUMEePR, MOXET
AenaTe JEHETVIK, N MOXHO NPUHATE NpeaynpeauTentHLie
Mepb!, MOXHO 06y4uTb ero, ybeauTe 4, BO3MOXHO, Hanpa-—
BUTH B NPABUNBHOE PYCRO ¥ NPEeBPaTUTL ero NOpPoK B Ao6-
poneTens. Ho HUKTO He 3HaeT U HUKOr[a HE CMOXET y3—
HaThb, YTO MOXET CABNaTb YMCTBEHHO OTCTanbIk [cnaﬁoW—
HbiR} YENOBEK, U C HUM HAAD BEACTBOBATL KaK C MHEPTHON
Maccon 6ea padyma, NPoABNAIOLLIER NPpU3Haky Ge3ymns.
HeraTusran cwna Bcerpa npegnonaraer HEKOTOPOoe Kave—

. €TBO, 3a4aCTyl0 HeBbicokoe (HebnaropofHoe), Hanpas-

neHKoe Ha YT0—TO AYpHO., HO KOTGPOE BO3MOXHO NPespa-
TUTL BO YTO-TO XOPOLLEE; HO HE UMBIOLLERA HaNpPaBneHua
(OPUKUMOHHER CUNMa NPMBOAMT K HewabexHon rubenn.
O4eBMAHO, YTO NepBbiit ¥ rNesHLI# OTBET HAB NOCTABNEH—
Hbil BhiLLIE BOMPOC TBKOB: HBNPABMUTH BCIO OTPULISTENBHYIO
{HeraTueHyi0) cuny B NPEBMNLHOE HANPABITEHNE U CHUSWUTL

* BCIO (DPUKLMUOHHYIO Ccuny,

HeT coMHEHUA B TOM, 4TO M3 BCEX (PPUKLMOHHBIX Crn
. .Haubonee CUNbHO 38MEANRET. YENOBEYECKOE BMXEHUE
HesexecTBo (Heobpa3oBaHHOCTL). Hepapom roeopun Mya-—
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pey byana: «HesexecTso — 3T0 Benu4aniLiee 3R0 B MU-
pes. PasHornacus, KOTopbie BbITEKAT 13 HEBEXBCTBA ¥
KOTOPbIe CWILHO BO3PaCcTAaT MO NPUYKUHE HEMVYUS MHO-
FOYCIIEHHBIX R3bIKOR 1 HaLwoNanbHACTeR, MoryT Beims
CHUXEHB) TONBKO PACNPOCTPEHEHUEM 3HANWIA U o6wean-
HeHVeM (CMAHWEM) reTeporeHHbiX (PA3HOPOMHLIX) ane~
MEHTO8 4enoBeYecTEa. HeBeXecTs0 3aepXUBanc aBu-
XeHue YenoBexa Brepep B CTapbie BPEMEHa, 8 B Haluu
AHW HECOMHEHHO, YTO HeraTusHble Ciurbl npuobpeni 6016~
LWIYIO BAXHGCTb, U GPOOU HUX HAVNBAXHEMLLIBN CUNOA ARNA~-
eTcs BonHa, Koraa Ml fyMaem 0 MUIAIMOHAX NIoAen, 4acTo
CamblX KPErKK1X ¥ CaMbIX TRNaHTIMBLIX, — LIBETax Yeose—
4eCT8a; KOTOPbIX 38CTaBARIOT XWTh NACCMBHON U HENpo-
AYKTUBHOM XUSHBIO; 06 OFPOMHLIX CyMMaXx AEHer, KoTopbie
exeaHesHO TPebYIOTCR Ha NoRAepXaHue apmMuit ¥ BoeH-
Horo oBopyaosanus, oo Beex yeunuax, KoTopsie 6ecno-
MB3HO TPATATCA ‘HA NPOVABOLCTBO BOOPYXEHWA U CPEnCcTs
YHUMTOXBHWA, O NOTEpAX YGWUTLIMM, O BOCNUT3HWM [yXa
XECTOKOCTU U BECUENOBRYHACTM, HAC NOTPACAIOT HE MDA~
ASIOLVMECA OLeHKE NOTEPU 4enoBevecTBa, K KOTOPLIM
MPUBORAT 3T YXACHbLIE 06CTOATENLETRA. HTO Ml MOXEM
chenarb, 4106kl HBUMYYLWMM 06Pa3oM GOPOTLCA € ITUM
OrpOMHBLIM 31I0M? '

3akoH ¥ nopapok, 6e3ycnosHo, TpetyioT nopaepXaHva
{coxpaneHus) oprannaosaHHoM cusibl. H ogHo coobwe—
CTBO HE MOXET CYLLEeCTBOBaTL M NpoLgeTaTe 683 XeCTKOM
BucuMnAnebl. Kaxpan ctpala gonxHa 6biTh B COCTORHKMA
3almTUTL cebs B cny4ae HeoGXORMMOCTH. YCNoBUS, cy—-
LUECTBYIOLME CerofHn, — 3T0 He PeaynbTaT BYEPaLHero
fHA, U PAAMKANBHLIE MIMEHEHUA HEenb3s OCYUWBCTBUTL
3aBTpa. Ecnu 6Gbl Bce HBPOALI TOTYAC Pa3uPYXUAUCG,
BNONHE BO3MAXHO, 410 COCTORHIE fian 6bi10 Bkl XyXe, Yam.
B Cny4ae Camoii Bofikbl. Beceobiti Mmp — aTo KpacusaRn
MEUTA; HO OHA HE MOXET Pean3oBaTbCR MIHOBEHHO. Ml
8 flocneaHee Bpema Buaenw, YTo faxe GnaropoaHLe yen—
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AMA 4EN0BEKA, MMEIOWErD BENUYSALLYIO B MUPE BNacTb,
paKTU4ecKu oCTanMCE 6e3 pesynbrara. A HeyauBUTENBLHO,
NOTOMY HTO yCTaHoBNeHVE Bceobuero Mnpa B Hatle Bpe~
. MR $n3an4eckn HeBO3MOXHO. BotiHa — 3TO HeraTMeHan
- CVIIA, M €8 HEeMNb3A NOBEPHYTL B NO3UTUBHOM HaNPaBNEHU
~ 6e3s npoXoxAeHVA Hepea NpoMexyTouMbie (nepexoaHsie)
~ thasbl. 310 npobnema — 3acTaBUTL KONECO, BpatlatoLiee—
CA B8 OfIHOM HanpasneHuy, BpawaTsCA B NPOTUBONONOX -
. HOM Hanpasnexsnn 6e3 CHUWXeHUs TeMNa ero ABMKEHUR,
683 ero 0CTaHOBKU, C YCKOPEHWUEM B OBPSTHYIO CTOPOHY.
: CyluecTsyert TOHKA 3pEHUA, YTO COBEPLLUSHCTBOBaHUE
" OrHECTPENLHOTo OPYXMA OFPOMHO PA3PYLUMTENbHOR CU-
" Nbl OCTEHOBUT BOWHY. [lonroe BpeMsi A AyMan TOYHO TaK
- X8, HO TeNepb A CHMTAI0, 4TO 3To rAyboKoe 3abnyXxneHus.
" Taxue pa3apaboTky 3HaYUTENLHO MOgVUUVPYIOT (BMAO-
U3MeHAT) BOMRY, HO He ocTaHaBnMBaT ee. HaobopoT, A
. IyMalo, 4T0 Kaxaoe HOBOe OpyXue, KOTopoe W306pEeTeHo,
. KB8X[8A HOBasn OTfpaBHAR TOYK3 B 3TOM HanpaBneHun
» NPUBNEKAIOT HOBbLIE TANEHTLI, NOGYXARIOT, CTUMYNMPYIOT
- TBOPHYECTBO, Y, TaKUM 06PA30M, TONLKO A3IOT CBEXUA UM-—
nynsC ANA AsnbHeAWero pa3seprbiBanna. BcnomuuTe at-
! KpbiTUe nopoxa. Moxem nu Mbl npecTasuTe cebe Gonee
j pafuKansHoe NPoABXEHU., YEM TO, KOTOpoe 6IN0 Bbi-
¥ 3BaHO 3TUM Hoamectaom’:‘ [aBawite npepcrasum cebs,
. XUBYLMMM B TOT NEPUOR: PA3BE He NOgyMany bl Mbl, YTO
L BOMHE NONOXEH KOHEL, KOrAa PbilapcKue [OCAEXW CTaHO—
* BUNNCb 06LEKTOM HEaCMELEeK, KOra YenoBe4YEEKasn Cuia u
h MECTepCTRO, TAK MHOI0O 3HAaYUBLUKE Npexpae, NpeactaB—
» NAMA YK@ IHBUTENLHO MEHLLLYIO LIEHHOCTL? Tem He me-
‘? HEee MOpoX He OcTaHoaWn BoiHy. Kak pas Haobopor. OH
i..0paboTan KaK O4eHb MOLUHLA CTUMyn. S He Bepio, 4YTo
" BOVIHY MOXHO OCT8HOBUTL KaKUM—NuG0 Hay4HbIM AOCTU—
:: IKEBHNBM eLie 1 NOTOMY, 4TO BOWMHA Cama no cebe cTana
% Iuaykon ¥ NDTOMY YTO BOMHA 3ATPAruBAET HEKOTOPKIE HaN—
¢ Gonee cBALLEHHbIE 4YBCTaA, HAa KOTOpble cnocober “ena-
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Bek. Ha camom nene Bhi3biBaeT CoMHeHne ToT (axT, cro-
AATCA NK T NDAK, KOTOPLIE HE FOTOBLI CPaXaThCH 38 Bul—
COKve NpuHUKNKL, Ha YTo-Imbo apyroe soobule. He Tonkko
pasyM co3paeT YenoBeKa, U He TOMBLKO era Tena. Heroseka
€03pn8er 1 pasym, v Teno. Hawm ROCTOMHCTBA U HBLIW He-
HOCTaTKK HepasgenumMbl, Kak cuna v BewiecTso. Korpa oHu
Pa3beAVHAIOTCH, YeNoBeK ucHeaaer.

YacTo NPUBOAUTCA APYroMn, SOBONRHO CUNbLHDLIA apry-
MEHT, 8 UMeHHO: BOWHA CKOPO AOMXHa CTaTb HEBO3MOX—
HOW, NOTOMY 4YTO CpeAcTBa 060paHEI NPEBOCXOART CPERCT—
Ba aTaKu. 370 MWL KAcaeTcA (PYHAAMEHTANbHOro 3aKo—
Ha, KOTOPbI MOXHO BbIPA3WUTL Tak: Nerde paspyLwatb, YEM

- CTPOUTb. 3TOT 3aKOH ONPEAensieT YeN0BEe4ecKUe BOIMOX—
HOCTH U Yenoseyeckue obcrosTenscTea (ycnosua). Ecnn
661 66IN0 Nerye CTPOUTb, HEM Pa3pywaTb, 4ernosek Obi
GecnpensaTCTBEHHO ABUranca Bnepen, CO3faBan \ Hakan-
nuean cosnaHHoe 6e3 npenena. Ho aTo He 3eMHbie yeno-
BuR. CywiecTso, KOTopoe Morno Bks 310 Aenats, 66110 6bl

' He YenosekoMm: aTo mor Buite Tonbko bor. O6opoRa Beerpa
fyner uMeTe NpeumMyLLIeCTBa Nepef aTaKown, HO 0AHO 3TO,
Kak MHe KaXeTCR, HAKOrga BOMHY He OCTAHOBMUT. 3a CHeT
HOBbIX MPUHUMNOB D60POHB! Mbl MOXEM CO30aTb YKPbITUA,
HeystaBrMble 1A aTaku, HO Mbl HE MOXEM aTUMK CPEencT—
BaMU NOMELLIATL IBYM BOEHHLIM KOpPabnAM BCTPETUTLCA B
6010 B OTKpbiTOM MOpe. U 3aTeM, ecnu paseBuBatb 3Ty
MbICrb ANBLLIE, Mbi NPUAEM K 3aKIOMEHWIO, STO NS Heo—
se4ecTtaa 6kino 6kl ny4we, ecnu Gt a1aka U 066poHa HbUN
NPOTUBONONDXHbLIM OBPasoM CBA3aHLI, NOCKOMbKY ECNM
KaxQana CTRaHa, Raxe CaMan ManaHsLkas, Morna bl okpy-—

- XUTh cebs abConoTHO HeNPUCTYNHOWM CTeHOW U GpocuTb
BbI30B OCTANbHOMY MRAPY,- CACTORHME fien 0Ka3anoch Gbi
Ype3BbiHafHO HebBNaroNpUATHLIM [ONS YenoBe4Yeckoro
nporpecca. LinBunu3auna MOXET pa3BreaThCn Haunyy—
M 06pa3oM TONbKO NPY YCAOBUMM OTMEHbI BCEX MpaHuL,
Pa3nenAoLMX HALIMK 1 CTPaHKbI.



W cHoea HekoTopele yTBEepXAAoT, 4To u3obpeteHune
neTaTENbHOrC anNapata A0/DKHO NPUBECTH K BCeobuiemMy
MUpy. 91 lymalo, 4TO 3TO COBEPLUCHHO OLUMBOYHaR ToYka
apenun. flgTarensHbi annapaT, HECOMHEHHO, NOSBUTCA, U
O4Y€Hb CKOPO, HO YCNOBWUA OCTAHYTCA TAKUMU Xe, KaK v
npexnae. Ha camom pene s He BUXY MPUYVH, noYeMy 6ol
Takon MOWHOR nepxase, kak Benukobputahus, He npa-
BWUTL B BO3MyXe Tax Xe, Kak 1 Ha mope. He xenas seirns-
AeTb NpopokoM, A 6e3 konebaxui Ckaxy, 4To B NpeacTosn—
wme rogbi Mb YBUAUM CO3ASHUE ¢BO3AYLLIHON MOLLIWY, U ee
yeHTp 6yReT Hepaneko ot Hio-Vopka. Ho npu atom monu
BbynyT onATb-Taku BOEBATL.

WNpeansHoe pazauTue BOEHHONO 38KOHA B KOHEYHOM
cyeTe NpUseneT K NPeBpPaWEHNIO BCEr BOGHHOM 3Heprn
BO B3PLIBHATYIC SHEPIUIO, NOXOXYIO HA SHEPrUIO ANeKTpU-
4ecKoro koHaeHcatopa. B rakoi hopme BoeHHAR aHeprus
MOrnNa Ob! Nerko COXPaHATLCN; NPW 3TOM NoHagabutcs
MeHblUBe ee KONMYecTBOo, a aHeprua Byner HecpaBHUMO
Gonee adpekTUBHOIR.

YHto kacaercs 6830NECHOCTM CTpaHb! B OTHOLIEHKU
BOEHHOT0O BTOPXEHUSA, MHTEPECHO OTMETUTb, Y4TO OHO 38—
BUCUT TOSMbKO OT. OTHOCUTENLHOMo, @ He 86CONITHOrD KO-
NIMYECTBa CHWKEHUA KONW4YLCTBa YenoBek UnNu BenuyHbl
BOOPYXEHHBIX IR, 1, 8CAIM KAXAER CTpaHa GYAET CHWKaTbL
BOEHHYIO MOLLb 8 OVHEKOBOM COOTHOWeHWN, Ge3onac-
HocTb 6ypeT ocTtaBaThCR HeuameHHoW. MexayHapogHoe
cornawexHue No BOMNPOCY CHYUXeHUA 40 MUHUMYMa BOEH—
HOW Cufbl, KOTOPOE, BBUAY COBPEMEHHOrD HEeCOBEpLLIEH-
HOro yposHs 06pasoaaHun Macc, a6CoNoTHO HeoBXoarMO,
crano 6bl Nepeoft Ppa3yMHOK CTYREHbIO Ha NYTU K CHUXEe—
HUIO CUNbI, TOPMO3ALWEN ABKKEHWE HefoBe4eCTBa.

K cyacTbio, cywecTsylolee COCTORHVE QN HE MOXET
NPOBONXaThCA BECKOHEYHO, NOCKONLKY HAaYMHAET 0 cebe
38ABMATL HOBbIA NEMEHT XN3HN. VI3MEHeHMe K nyuLiemy
HeMabexHo, n A Cenvac NONLITalCh NOKa3aTk, Y4To, Co-

. 81



rnacHo MouM uaesm, Gyaear nepebiM A0CTUXEHUEM Ha Ny-
T K YCTEHOBNEHUIO MAPHbIX OTHOLLIBHWIA MEXAY Hapoaamu
W KEKMMU CPENCTBEMW B KOHEYHOM CHETE 3TOr0 MOXHO
DOCTHMb.,

[asaiTe BEpHEMCH K MCTOKAM, KOr4a 3aKOoH CuNtbHe—
wero- 6oin 8AMHCTBEHHBIM 38KOHOM. Cuna pasyma eule
6bina cnaba, u cnabbiit NONHOCTBIO 3aBUCEN OT CUNLHOO W
paboTan Ha Hero NacTeAHHO. Co BpemeHeM cnabbin UHa-—
BMOYYM Ha4an 3agyMelBaTLCS O TOM, Kak ceba 3atLmuaTs.
O+ Ha4an ucnonb3osaTs ByGKHKY, KBMeHb, KONbe, POraTky
Unu NyK-u cTpensl. M ¢ Te4eHMeM BpemeHy BMECTo huan—
4ECKOW CUMbI YM CTaN MaBHbIM peLwlaiolwmM dakTopoM B
6010. UKW HPEB NOCTENEHHO CMAMYMNCH, NPOCHYNUCH
GnaroponMble YyBCTBE, U BOT HB38MBTHO, NOCNE CTONeTUA
HeNpepbLIBHOrO NPOrpecca, Ml 0T XeCTOoKux 60eB Hepa-
3YMHOTO XUBOTHOMO NPULLINWA K TBK Ha3bIBBEMOW UNBUM-
30BaHHOA BOMHE CEroaHALIHEro BPEMEHW, B KOTOPOW Npo—
TUBHUKK TIOXYMBIOT APYr APYry PyKy. BeAyT APYXeckyo
feceny, KypAT BMECTe CUrapsl, FOTOBLIE CHOBA MO CUrHany
BCTYNUTL B CMEPTENLHYIO CXBATKY. [yCTh NECCMMUCTLE ro—
BOPAT, 4TO XOTAT, HO 3A6Cb aGCONIOTHAR ONEBUAHOCTDL BE—
SIMKOro, RAOCTABNMOUIEro YADBONLCTENE NPEUMYLIECTBA.

- -Ho Teneps, kakan cnegylowan ¢a3a B 3TON I8ONI0-
unn? Cnegylouiee nameHeHu1e, KOTOPOe ROMKHO eCTecT~
BEHHO CNeAocBaTh M3 COBPEMEHHOro pa3sswuTuf, — 3To
NOCTORHHO® CHUXEHUE YMCN38 NIOQeHr, BOBNEYeHHbIX B
cpaxemue, TexHu4eckoe o6opynosatve byger nMeTs pe-
waouwlee 3HaveHue, 1 TonNeko Hebonbwoe KoNUYeCcTBo
nogen Hyxuo 6ypet, 4Tobul ynpasnate atum oGopyaosa-
HueM. B npolecce 3Ton aBoMOLUU ByRET UCNONBL30BATLCA
BCe Gonblue v GonNbile MaLIUK U MEXAHN3MDB C MUHV-
ManbHbLIM KOMWHECTBOM MIOHEH KaK 3NEMEeHTOB 60eBbiX
AencTeuni. 1 HemsbexHbiM nocnegcTenem 3Toro byner or-
K83 0T GONbLLUVIX, HBYKITIOXWX, MEANEHHO MEPeBUraoLLmMX-
CH U HeynpaBnAeMbIX BoenHbiX NoapasaeneHuin. MnasHon



uennio dyneT HauBoNLLLIAA BO3MOXHEA CKOPOCTL JOCTeB~
K 3HEPrK.NPYU NOMOWM BOEHHOIO o6opynosarus. fote-
Py YOUTBIMU CTBHYT MeHbLLIE W MEHbLLE, U B KOHLLE KOHU0B
TONLKO MaLUMHBL! GyaYT BCTPEHETLER B CpaxeHun 6es Bes—
KOFO KPOBOTIPONKMTUSA, @ HAPOAb! GyAYT NPOCTO 3auHTepe—
coBaHHbiMKU, aMBMLMO3HLIMKM 3puTenamu. Korga peanuay-—
eTcA 3To c4acTMeoe ycnoeue, mup 6yaeT obecneded. Ho
HEBAXHO, 0 KAKON CTerneHu COBEPLLIGHCTBA CKOPGCTPENb—
Hble PYyXbR, MYWKA 60MLWOR MOLWWHOCTY, B3pbiBYaTHIE:
" CHapafibl, TOPNEAHLIE KaTepa v APYrue Bufllbl OPYXHA MO—
ryT 6biTh BOBEAEHD!, HEBAXHD, HACKONLKO PA3PYIIUTENk~
HbiMU OHU MOTYT BbJTb, TAKDE YCTIOBME HUKOrA8 He CMOXET
6biTh AOCTUIHYTO HU YEPEe3 HUKAKOoe U3 TakuX PasBUTUNA.
Ann paboTkl BCEH 3TOA BOBHHON TEXHUKK TPEOYIOTCH Mo—-
Ov; oM — 3TO HEOTLEeMNEMaR 4acTe MALLUMHHOrO oGopy-
AosaHuA. Llenb 3Tonm TexHuky — yGuTb U paspywuTe. Ee
CUna 3aK/Wo4a8eTCA B cnocabHOCTH TBopUTa 3no. W1 xax
TONLKO NIOAYM BCTPETATCA B 6010, NPOU30AAET KPOBONPO—
nutne. Kposonponurue ByReT ewe ¥ noAaepXxusaTs Bap-
BapcKMe CTPAcTY. 4106kl paatUTL (paspylwmTs) SToT ar-
. peccusHbIA ayX, A0NXHO 6biTy NPEANPUHATO PagukansHoe
oTcTynneHue v pgonxed GbiTk 88epeH HOBBIA -NPUHLMUA,
4TO-TO, 4TO HUKOIAA He CYLUeCTBOBano Npexae 8 BOBHHON
NPaKTUKE, — MPUHLUN, KOTOPbLIA NPUHYIUTENEHO, HEOTBPa—
TUMO NpeepaTuT 6o B NPOCToe apernuiie, Nsecy, COCTRA—
3aHue 6e3 kposonponmTuA. 471oBbl RoCTUYL 3TOrO peaynL—
TaTa, HYXHO Hay4uMTLCes 06X0auTbCA 683 RIDpen: MaLlLMHa
NONXHA cpaxaThCA NpPOTHE MaLWMHLL. HO Kak ecywect—
BUTL TO, YTO KAXETCA HEBO3MOXHLIM? OTBET A0CTATO4YHO
NpocT. co3naTb MaluHy, CNocobHyi0 AeACTBOBaTL Tak,
KaK 6yOTo OHa — 4BCTb 4enoseka. He NPOCTo mexaHn4e-
CKOE YCTPONCTEO, BKmovaiowlee 8 ceba poivar, BUHTDI,
KONECa, 3aXuMHbIE YCTPOACTBA ¥ ToMY NONoGHoe, 8 Ma—
LUVHA, PEanUaYIoW|an 8HICILMIA MPUHLIKIM, KOTOPLIA NO3B0O—
fIUT R BLINOAHATL ee (PYHKUWN, KK GYATO 0HA UMeeT UH-



TENNeKT, ONbIT, MOTMBALIMIO ¥ CNOCOGHOCTL K PACCYXAEHUID,

3T0 3aKnoYeHNe — pe3ynsTaT MOoKX AyM 1 HabniopeHui,

KOTopbie JaKTUHECKK NPOWM Yepes BCIO MO KU3Hb, U A

CEeWYAC KOPOTKO ONKLLY, KaK f CMOI COBEPLUMTL TO, YTO HA
- NepsBbiA B3rNAL KAXETCH HEPLaNsHON MEeYTOW, i

Muoro ner Ha3ap, koraa s 6bin Mans4mMKom, MEHA 00—
nesano opHo 6ecnoKORCTBO, KOTOROE 6bIN0 CBAJEHO C He—
obsikHOBERHON BO36YRMMOCTLIC CeTHaTku. 310 66N0 No—
fBNeHve o6pa3oB, KOTOPbiE U3—3a CBOBro NOCTORHCTBE
MELLANK BOCNPURTUIO PEanbHbiX 06LEKTOB U BMELLMBE—
nMCb B MOU MbICNM. Korga Mie roBopunu Kakoe—HUbyab
CnoBo, 06pa3 06LeKTa, CBA33HHbIA C 3TUM CNOBOM, OTHeT—
AUBO NORBNANGA NEPEN MOUMU TRE38MU, U HECTO MHE Bbi-
N0 HEBO3MOXHO CKa3aTb, Gbint NU GBLEKT, KOTOPLIA A BU-
feN, PeanbHLIM UM HET.- 3TO BLI3LIBANO BO MHE 6OAbWOA
AMCKOMEGOPT U TPEBONY, U A YCEPAHO CTBPAancA 0ceobo-
AUTLCA DT 3TOro Haraxaenmun. Ho goniroe spemn A cTapan-
CA TWIETHO, U NULUL TONbKO K ABEHA[UATY rOfaM MHE B
nepsblii Pa3 yASNOCh ycunueM Bony nabasutecn ot ob-
pa3a, koTophid MHe npegcrasnsnca. Hukorga-moe cya-
CTbe He 6bino TAKWUM NOMHBLIM, KBK TOF[a, HO, K COXaneHmwio,
cTapas Gefa BepHyNach, a C Heil 1 Mo Tpesora. BoT korpa
HaYanucb Mov HabNIoAeHUs, 8 UMEHHO A aaMe'mn 4TO, KO-
rpa 6bl 06pa3 0GLEKTA HW NOABMKINGA NEPER MOUMU ma-
3aMM, R QO 3TOFO BUAEN YTO-TO, YTO HANOMUHAND MHE O
Hem. Karpa ato criy4mnoch nepebie HECKONLKo_pas, A.no—
AYMEN, 4TO 970 GbiNa MPOCTAR CNYYBAHOETH, HO BCKOpE
yéeaunce, Y10 370 GbiNO HE TaK. PUTESibHLIA OTTIeMATOK,

nonyseHHbil COSHBTENBLHO UNM GEeCGO3HATeNbHO, Heus—.

MEHHOD NpeALLECcTBoBan nosenaHvio a6pasa. FecreneHto
BO MHE BLIDOCRO XenaHue NoHMMaThb, 4To Kaxabii pas
BbI3LIBANO NOABREHNE 06Pa30B, U YI0RNETBOPEeHWe 3TOr0
XeflaHuA CKopo CTano Ans meHa notpebhocTeia. Ovepen-
Hoe HaBmopeHue, KOTopoe A-cAesiarn, 3akmoYanoch B cne—

s



aywiyem: Hapagy ¢ TeM, 4To0 o0pasbl NOARMANNCE KAK
pe’ynbTaT Yera—To, H4TO f BUAEN Npexge, TaK Xe ¥ MbICNWA,
0 XOTOPbIX A°38AYMBIBASCA, NOABNRNUCH B PE3YNLTATE Ye—
' ro-TO Npexpae BUREHHDro. CHoBa y MeHs NOABUNOCH Takoe
Xe XenaHue onpepenuts 06pas, XOTopLIA BrI3bIBAN MbCNb,
W 3TOT NOMCK NEPBOHAYANLHOTO BU3YSNLHOFO OTNIeYaTKa
[o6pa3a) cTan mMoen eTopon HaTypoit. Mo Moar paforan
aBTOMETUYBCKY, U B TEYEHUE MHOMUX netT npogomxuTess—
HoM, NouTu BeccoaHaTenpHoM paboTbl s1-npuobpen cno-
coBHOCThL k&AL pa3 OrpepfensiTs, U, kak NPaBWio, MrHG-
BEHHO, BU3YanbHbIA oépaa, KOTOPLIV Bbi3blBEN Mbicnb. Ho
370 ewye He Bce. He TaK [aBHO § OCO3HAN, YTO BCE MOW
nauerMh ‘Takke Gbinvt NEACKa3aHbl MHE 8HANOTAYHBIM
CriocoboM, w, TakuMm oBpa3om, uccneaya, Habropas u no-
CTOSIHHO, 04’38 rogoMm, CBepAn NaHHbIe, A KAX/I0N CBOEN
MBICLIO ¥ KBXABIM CEOWM BEMCTBUEM AEMOHCTPUPYIO — ¢
[enato 3T0 eXeaHesHo, K MoeMy aBConioTHOMY yrosne—
TBOPSHMID, == YTO A — BBTOMAT, OBNARaLWIN CUNOH OB~
XEHURA, KOTOPOEe NPOCTO OTBRYAET HA BHELHWe paagpa-
xutenm, soaneﬂcmylomue Ha MOU OpraHbl YyECTS, U 3TOT
aBTOMaT JyMaet, AenCTBYET U ABMraeTca CoOTRETCTaYIo-
LM 06pa3om. F NOMHIO TONEKO OAMH UM OBa CRY4aR; KO-
A8 f He CMOr pacnosHaTh nepebit 06pa3 (BnevatneHue),
KOTOpbiA NO6yaun ABUXEHNE, MbICTIb WA AAXEe CON.

C TakmMM HakonneHHuIM ONLITOM GbINO eCTECTBEHHO,
4TO MHE NPULLING 8 roNoBy #AER CO3AATL 8BTOMAT, KOTO—
poif Gl MEXAHUHECKU U306PaXa MEHA 1 KOTOPbIM MOr Bb!
pearupoBate Ha To, 410 Aenaio ! taM, Ho, KOHE4HO, B 3Ha—
HUTENLHO Gonee NPUMMTUBHON MaHepe. Takon asTomar,
HECOMHEHHO, AOMXEH Gbin Bbi UMETL ABUXYLIYIO Cuny
{aHeprwio), opraHil NepeaBMXEHNA U OAHO UAW HECKONLKO
OpraxoB 4yBCTB, NPUCNOCOG/IEHHBLIX TAK, YTOGLI UMeThb
BO3MOXHOCTb BO36YXASTLCA OT BHEWHUX pasgpaxure~
nen. Takas MaluuHa, NO MOeMY Pa3yMEHWIo, coBepLlans
66! CBOW NEPEMBLLeHUA TaKUuM, Xe 06Pa30M, KaK- ¥ 4eno—-



BeK, 1OCKONbKY OH8 MMena Gbl BCE TNaBHLIE MeXaHWYe-
CKME NPU3HaKN v anemeHTb nocnegHero. Kpome Toro,
6bina Gl BOSMOXHOCTL AnR pocTa (passuTus), BoCnpon3-—
BOAICTBA W, rNABHOE, HA/TMUWA palyma, KoTopbLI cpenan 6k
mopens coseplusHHon. Boobwe rosops, pocT (passutue)
6bi HEe TaK HeoGxaRWM, NOCKOSLKY MOXHO Gblno Bl CO3-
pasaTb MBLUWUHY Boipocilien [pa3eusiuencal. Yo kacaer-
CR BO3MOXHOCTW BOGMPOM3BOACTEAE, 3TO TAKXKE MOXHO HE
“MPUHMMETE BO BHAMEHME, NOCKONbKY B MBXBHWMECKOM
Mopgenxt 3T0 NPOCTO 03HAYEeT NPOLECC uaroToanexua. He
nMeeT 60NLLIONS 3HAaYEHUs, COCTOMT N ABTOMAT U3 MACA
N KQCTen unu 13 fepesa u CTanw, Npu YCNoBuW, 4TO OH
CMOXET BLINONHATL BCe 06A3anHOCTM (paboTy), KoTopbie
TPEOYIOTCA OT HEro K&K OT MbICNALIEro Cyt4ecTea. Ona
aTOrc 8BTOMET [ONXKEH Gbist UMETL ANEMEHT, SHANOTN4HBIN
MO3ry, KOTOPbIN Gbi OCYLLECTBARN KOHTPOL 38 BCEMW 8ro
fiepeMeLeHUAMA N JeNCTBUAMM 1 3aCTaBNAN ro AeRCT-
BOBaTL.{paborate). ~Ho TaKow aNEMeHT 7 MOT nen(o BHE-
LPUTH B HBI'D, MEPB/aB eMy MOV COBCTBEHHbI UHTEANEKT
% MOE COBCTBEHHOE NOHWMBHWE. TBKUM | ofipasom, 370
u;-mﬁpereuue XPacKpyTUNOCLY, U TaknMm O6paSOM NORBU-
NOCh HOBOE MCKYCCTBO, ANA KOTOPOro GLNG NPERNoXeHo
Ha3saHue «doToTenemexanukan (telautomatics), HTo 03—
HA48ET KORTPOSMb 38 ABKEHUAMM W nenc‘rsmmn aBToMa-
. TOB, RAXORRLMXCA HA PACCTOMHMM.
3ror NPYHLIUA, HECOMHEHHD, noaxoaun K moﬁouy BW-
Ry MaLIMH, KOTOpbTe ABUraINTCS MO 3emAe; B Boge WM B
so3payxe. B KayeCTHE Takow MawuMLl A Beibpan noaky
(cm. pyc. 2). AKKyMynATopHan ﬁaTapen. pasmeLueHHan
BHYTPW Hee, obecnesmaana arepruo. Mponennep, Npuso—-
AMMEIA B OBUXEHWE MOTOPOM, NPERCTaBNaN ABUXyLLNE
opraibl. Pynb, KOMTPONUMPYEMEIit APYrM MOTOPOM, KOTO—
PLi TaKXKe NPUBORWICH B ABUWXEHMe oT Barapen, aame-
Lwan ynpasnsiowme opratby. “fTo xacaeTcRs opraHa YyecTs,
ECTECTBEHHO, YTO MEPBO MBICNLIO GLIN0 UCNOML30BETH
YCTPOACTBO, 8HANONMMuYHOe NY4amMm CBeTa, KaK CEReHOBbLIA



Puc. 2. Mawmna, 06Nanaowsn BCemu USNHECKUMIA Wi
nNocTyNaTanbHbIMN AEMKEHMAMM, PROOTE €8 BHYTPEHHErD MEXaHU3Ma
. KOHTpanupyeTcs ¢ paccTosAHuA 6e3 npoponos. floaka Gea cynoson
KOMBHOB!, okasarnHan Ha thororpacivn, obnagaer ceoel CO6CTBEHHORK
sHeprue (ABYXyLOA CUNOR), MMBET YNPaBNerue ABUXEHUEM W
pynesoe ynpasneHue v pyrie MHOrOYMCHEHHEIe NPUCTOCOBRBHUR, ¥
ECE OHV KOHTPONVIPYIDTCA NYTEM Nepenasn Ma paccroadwg Ges
POBOROB 3NEKTPUYETCKMUX KONBEBHWUN K KOHTYPY, KOTOPbLI NEepeBo3uTCA
Ha NORXEe W KOTOPLIA pearupyeT {OTBEYRET) TANLKO HA 3TK KaneGanus.

~



BEHTWb, ANA UCNOINTHERWA PONK YenoBa4eckoro rnasa. Ho
nput Gonee AeTanNbHOM WM3yHeHUU A 0GHaPYXWUR, 4TD U3-38
3KCNEPUMEHTANLHBIX U QPYrUMX TPYAHOCTEN HENb3A OCY-
LLecTBUTL BCECTOPOHHUI YAOBNETROPUTAIbHLIN KOHTPONb
aBTOMETA CBETOM, UHDPAKPACHBIM U3NYHEHWEM, 3NEK-
TPOMBrHUTHLIM M3NY4eHneM UMK uanyyeHuem BooGLUe.
Ogta 13 NpuyuH 3aKI04anack B TOM, 4T0 moboe npenaT—
creue (Nperpapa), croAwiee Mexay onepaTopoM U yaa-
NeHHbIM BBTOMATOM, NOMELLART ONEPATOPY OCYLLECTBNATL
KOHTPONb. [lpyras Npyu4MHa 3aKi04ENacs: B TOM, HYTO YyB—
CTBUTENbHOE YCTPOWCTBO, RPeACTaBNsIoLiee rnas, QOMKHO
6110 6biTH B ONpefeneHHOM NONOXEHMH OTHOCUTENLHO
yAANeHHON KONTPONVPYIOLWEN annapaTypel, U Takan Heo6-
-XOPMMOGTL HaBA3LIBARE OMPOMHbLIE OrPaRUYEHUS B KOH-
Tpone. Eule oqH4a ¥ 04YeHbL BEXHEA NPUYUHA NPK UCNOAb—
30BAHUN U37y4BHUA 3BKNIOYSNIACL B TOM, YTO 6biN0 bl
TPYOHO WU, MOXeT ObITb, HEBO3MOXHO NPUAATHL agTomary
YEpTsl, OTAUYBIOWNE ero OT APYruX MALUMH 3TOro Tuna.
O4eBMAHO, YTO BBTOMAT [OMKEH OTBAYATH TONLKO HA
UHAMBMAYaNbHbIE NO3LIBHLIE, KAK 4aN0oBeK aT3LIA8aTCH HA
caoe uMA. Takue paaMbiLNeHUA NPRBENK MR K 3aKI0~
. YEHMIO, HTO YYBCTBUTESNBHOE YCTPOMCTEO MBLIMHGLI JOIDKHO
COOTBETCTBOBATL DONbLLUE YXY, 4EM FNa3y YeNOBEKa, No—
CKONbKY B 3TOM Cfly4ae erc AeACTBHME MOXET KOHTPONIMPO—
BaTLCH, HEB3Upas HA NPOMEXYTOUHBIE NPENATCTBURA, HE
ofpailas BHUMAHWE Ha ero NONoXeHWue OTHOCUTENbHO
yaaneHHo! KOHTPonupyiowen annapaTtypbl W nocneanee.,
| HO HE MEHEEe BEXHO® TO, YT0 OHO SyNeT OCTaBaTHCR rMyXUM
W HEeBOCTIPUAMYIBLIM, K3K NPBAaHHLIA Ciyra, KO BCEM ro-
nocam, Kpome rofnoca ceoero Xo3auHa. 3tm Tpe6oBaHuA
3aCTaBVAV UCNONB3DBATL B KOHTPOSIE aBTOMAT, BMECTO
W3ny4YeHUR. BONHbI UAWM BO3MYLLEHUA, KOTOpbIE pacnpo-
CTPBHAIOTCA BO BCEX HANPaBNEeHUAX B NPOCTPaHCTBE, KaK
3ByK, WK KOTOPLIE CNERYIOT NO NINHAN HBUMEHBLUErD CD—
NPOTUBNEHWUA. 7 QOCTUI HY)XHOr'O pesynbTaTa NPVt NOMOLUW
3MAEXTPUYECKOrD KOHTYPA, PA3MELLIEHHOMO Ha NOAKE U Ha—



CTPOEHHOI0 TOYHO Ha 3NeKTPUYeckne KxonebaHus onpe-
AleNeHHOro BMAA, NepepaiowMecs K Hemy € YAaneHHoro
«3NEKTPUHECKOro OCUUNNATOPaY. STOT KOHTYP, OTBEYEN Ha
cnabble nepepalllmeca BubpauMW, BO3gencTBoBan Ha
MarHuTbl U Apyrue ycTpomcTea, NOCPeACTBOM KOTOPbIX
KOHTPONMPOBANOCH ABUXEHUE ABUraTens, rpeGHOro BuHTa
W PyNs, a Takxe paboTa ApYritx MHOMOHUCABHHBIX MPUGO-
poB.

MpoCTbiMK CPefcTBaMU 3HBHUE, OMbiT, CYXASHUe,
MHB4e roBOPA, Pa3yM HBXORRLWETOCA Ha PECCTOAHUY One-
paTopa Gbiin BONNOLLEHL! B TOM MaLLIUHE, KOTOP8R, TEKVUM
06pa30M, MOrRa BBUFETLCA U BEINONHATE eUCTBUA 060C—
HOBaHHQ W paBYMHO. OHa Bena cebn, kak Yenomek ¢ no-
BA3KOW HB F1IE38X, NOAYMHAIOLIMACA UHCTPYKLIURM, - nony*
488MbIM 4Y8pe3 CAYX. '

[o cux nop co3nsHHbie aBToMaThl iMeni, Boobule ro=
BOPHA, (3BUMCTBOBAHHBIA YM), MOCKOABKY KaXAbIA NPOCTO
npuHuman opMy YRENBHHOMD ONeparops, KoTopbii Repe-—
AaBan eMy Ha ABMOHCTPALIMAX CBOW yMHbie Npukaasl. Ho
3TO WCKYCCTBO HaXOQWTCR NWWb B HB84ane NyTk ceoero
PasBUTWUA. i HAMEPEeH NoKa3aThb, 4To, KakuM Gbl HeBO3-
MOXHbIM 3TO HWU Ka3anocb cen4ac, MoXHo GyaeTt nso-
6pecTi aBTOMaT, KOTOpLIA GyAeT UMeTb CBOM Co6CTREH-
Hbi1 «pa3ymy. 10g 3TUM i RORPa3YMBBAI0, YTG OH CMOXET,
He3aBUCKUMO OT NI6Goro onepaTopa, NONOXUTLCA HA, Ca-
Moro cebs, byneT BbinanHATh B COOTBETCTBUMN C BHELUHUMMN

i . BO3REACTEUAMM, OKA3LIRAIOLLIMMY BAUSHNE Ha ero OpraHb!
' YyBCTB, O POMHO® pa3Hoobpa3sue onepaumni Tak, Kak ecnv
6bi OH 06nagan UHTENNeXToM. ABTOMAaT CMOXET CNenoBaTh
NPOMOXEHHOMY KYPCY MNM NOQYUHATLCSA NPUKA3aM, A8H-
.HblM 38paHee; OH CMOXET PacnoaHaBaTb, YT0 HAAo U YTO
‘He Hapo Aenate. OH CMOXET NPOBOAVTL 3KCNEPUMEHNTEI U
perucTpuposate (3anuchiBaTb) Brie4aTReHWA, KOTApbie
6yRyT ABHO BAMATL HA ero nocnegylowme pencTeun. Ha

CcamoMm [iene A yXe Havan pa3patoTky Takoro nnana.
XoTa 7 «packpyTuny ato u3oGpererHue MHOIQ NeT Ha-



387 ¥ OBBLACHAN €ro MOUM NOCETUTENAM O4YeHb 4acTo B
Moux 1a60pPaTOPHLIX ABMOHCTPALMRAX, OHO CTano U3BeCTHO
3HaUMTENLHO MOSXE, MHOrO AET CTIYCTRA Nacne ero aasep-
 wenun. Toraa moe naobpeteHue asiasano 6onbluyio e~
KYCCWI0 W GeHcauuoHHble coobiuenus. Ho HacToswas
3H3YMMOCTb 3TOMD UCKYCCTRA He Gbina NoHATa 6ONbLUUH—
CTBOM, ¥ He 6biNa OLeHeHa Benvkas cruia NeXaLLEero 8 oc—
HOBE 3TOro M306pETeHUR NpUHUKMNS. HAcKONbKO-R MOr
CyaMTb NO MHOrCYUCAEHHBIM KOMMEBHTAPWAM, KOTOpbIe
NOSBUNUCH TOFAS, Pe3YNbTaTkI, KUTOPbIX i AOBUNCH, BOC—
NpUHAMANUCSH KaK a6CORITHO HeBEPOATHBLIS. [laxe Te He—
MHOTrUe, KTO Gbin pECRONOXEH MPU3HaTh NPBKTUMHOCTL
n306peTeHnn, BUAENM 8 HER NPOCTO CaMOABUXYLLYIOCA
TOpnegy, KOTOPAA MOrNa UCNONL30BATLCA ANA NOAPLIBA
BOEHHBIX KGpatnew, HO G COMHUTENbHbBIM ycnaxoM. D6Luee
snevatheHve 33KNIOYaNOoCh B TOM, 4TO A NPOCTO U3y4an
pynesoe ynpagsneHue CyaHa Npyu NoMOLLM 3NeKTPOMAarHUT—
HbIX U Apyrux uanydexui. CyliecTByiOT Topneast, ynpas—
NAEMbIE NPV NOMOLLY ANEKTPUHECTBA 1 NPOBGAOB, U Cy—
_LEeCTBYIOT Cnocobbl KOMMYHUKSUWK Ge3 NpoBOROB, 4TO
o4eBuAHO (TpusuansHo). Ecniv 6b1 A He cpenan Huvero,
KpbMe 3Toro, A1 Gkl TOrpa ROBuUNca HebonbLLIONo Nporpec-—
ca. Ho peno, koTopoe A paasusan, COCTOMT He NPOCTO B8
W3MEHEHUW HaMpPaBNeHUA NBWXYLLEBIOCA CyAHa; 3T0 uc—
KYCCTBO A86T BO3MOXHOCTL 86CONIOTHOr0 KDHTPONA, BO
BCOX OTHOLLIEHURAX, BCeX BECYNCRBHHbIX NOCTYNaTeNkbHbLIX
ABWXEHWUA, @ TaKXe AeNCTBUA 8CBX BHYTPEHKHWX OpraHos,
He38BUCUMO OT vix Konn4YecTea, astomara. Kpurtnka no
nOBOGY TOTO, YTO HA KOHTRONS BBTOMETE MOXHO BIMATb,
‘OCYW{8CTBNANACH MIOALMU, KOTOPbIE BAXE U HE MEeYTaIoT 0
YYRECHbLIX pe3ynbTaTax, KoTopble MOXHO 0CTU4b NPM Uc—
NONb30BaHUW SNEKTPUHECKUX KonebaHwi. Mup nepeasn—
raeTcA MeANeHHo, M TPYAHO YBUABTL HOBLIE MCTUHLL. Ko-
He4HD, UCMONb3YR STOT NPUHUMN, MOXKO 06ecneyunTs pas-
PYLLMTENbHYIO CWITY [NA 8Taku ¥ CUIY ONS 38LUMTDI,
{1IBCKONLKY 3TOT APUHLMN NPUMEHUM BNA CyOMapuHbl U



neraresnbHbiX 8NNapaTos. P8KTUYECKU HET OrpasiieHUd B
OTHOLLIEHUW KONMYECTBa B3PbiIB4aTLX BELECTB, KOTepoe
MOXET HECTH TAKOM ANNapaT, U B OTHOLIEHWA PECCTORHMUA,
Ha KOTOPOEe OH MOXET H8HOCUTb YAap; U NPoBan NpPaxKTu—
4ecku HeBp3MoxeH. Ho cuna 3Toro HOBOro NPUHLMNG He
LIeNMKOM COCTOUT B ero cnoco6HOCTU paspyliars. Hann—
418 3TOR CWNbi NPUBHOCUT B BOWHY 3NEMEHT, KOTOPbIA Ht—
KOTAa He CyuwiecTsoBan npexas, — 6oesyld MawwHy 6e3
noped XaKk cpeacTsa aTaku M 3alumth.. HenpepoiaHoe
' passuUTHe B 3TOM HanNPaBNEHUU QONXKHO B KOHEUHOM CHeTe
cgenaTb BOAHY NPOCTLIM COCTA3AHMEM MaluvH Ges nionen
n 6e3 NIogeKNX NoTepb. — YCoswe, KOTopoe HEBO3MOXHO
6e3 arToro ‘HOBOFO HamnpasneHus W KOTOpoe, NO MoeMy
'MHEHUIO, AOIDKHO BkiTh POArOTOBUTESNbHLIM 3TANOM K 01—
rOBPEMEHHOMY MUpY.. Bynyuwee 6o noareeppur.: nwbo
ONPOBEPrHET 3TY mmcy 3pexun. A rny6oko ybexneH & Mo~
MX MAECAX, HO 3T MLEW CKPOMHbI 110 AyXY.

YcraHoBneHue AONFOCPOYHBbIX MMUPHBLIX OTHOLIEHUR
Mexgy Hapopamn Hawbonee 3thdekTuBHO CHU3WIO Gbi
cuny, yMeHbLUaIoLYIo moackyoe Maccy, n 6bino 6st Han-
YHLLIKM peLLIEHUEM 3TON BEUKON YenoBeHecKon Npobne—
Mbi. Ho cmoxeT nim MeyTa 06 yHmsepcansHoOM MUpe Korfa—
HWByAb ocywecTBUTLCR? [lasaiTe HAREesTLCS, HTO Tak Gy—
get. Korna scs Tbma pacceetcs 6n1arofapst CBETy Haykw,
KOrAa BCe HaLuuW COeQUHATCA B ORHY, @ NaTpHoTVaMm Byner

_ MBEHTUYEH JenurvM, korge GyaeT oawH A3bIK, ORHA CTpaHa,
TOrga MeuTa CTaHeT PeansHOCTBIO.

'l'pcn-n npoSnema: Kax yseanunrs cnmy yexe-
pRiouyio [axunepupynmmo] NIOACKYIC MBc-
cy — Mcnonsaosanue conHeuHoR sneprii

W3 Tpex 803MOXHBIX peLLeHui npobnemsl BO3pacTa—
HUA 4ENOBAYECKON SHEPrUY aTa Ha CeroqHAWLHNE MOMEHT
AIBNAGTCA CAMON BEXHON ANA pewieHns, U He TONbKO U3-38
e HacylwHOW 3HBYMMOCTU, HO # U3—33 ee HenoCpPeRcT—
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BEHHOrC BNUAHUA HA MHOTVE 3NeMeNTL! U YCROBUA, KOTO-
pbie OfipeAensoT ABUXeHVe Yenose4vecTBa. STo6k npo-
AONXaTe M3YYeHWe cucTemaTudecku, MHe 6bino ol He-
o6XOAMMO OCTAHOBUTLCA HA BCeX Tex coaBpaxeHusXx,
KOTOPLIe BEnv MeHs OT CaMOro Ka4arna, LWar 38 LLaroMm, K
Tem pesynbtatam, KoTopbie 9 ceftvac nanoxy. MNpeasapu-
TensHoe uaydexue npobremMsl 8BHaNUTUHECKOro Uccnepfo-
B3HWA IMaBHLIX- CUM, KOTOPLI8 ONPERensiaT ABVXEHWE
enepep, Syner ncnonb308aTLCR OCOBEHHO NPU UINOXEHAN
“Naen rMNOTETUYEEKOM KCKOPOCTMY, KOTopad, Kak 06bac—
HANOCHL BHa4Yasne, ABNAETCA MEpPOW 4YenoBeYecKon aHep-
run. Ho pelleHue aTore Bonpoca cneuwansHo 38ech yBe—-
AeT MEeHA NaneKko OT PACCMOTPEHUA HACTOALUER TEMbL.
SgéCb- AOCTATOMHO CKE38Tb, YTO pPe3ynbLTUPYIOLan Beex
STUX CWN BCEraa uaeT-8 HanpaenexHuy pasyma {npwmni,n],
KoTOpan No3Tomy 8 noGoe BpeMA. anpefenseT Hanpasne-
HVE YENOBE4ecKOro ABwKeHwus. iHaue roBpps, Kaxpoe
ycine, KOTOpoe C Hay4YHON TOYKWN 3PEHUA PaLUOHanbHO,
NOMNB3HO UMK NPaKTU4HO, RONXHO BbiTh HANPaBnNeHo B CTo-
pory AmxeHUs Maccet NpakTuyHLIN, PaLUMOHENbHLIA Ye-
NOBEK, [81080I YEN0BEK — JTO TOT, KTO MBLICIUT, CYMTaeT,
3apaHee ornpegenneT, TWATerbHO B3BELUWBAET.CBON YCU—
. IR, TaK 4TO, KOrHa OHW Ha4YHYT OGYLUEETBANATLCA, OHM Gy~
OyT HarpaBneHsL: B CTOPOHY. ABUXEHUA, AENER nX, TAKAM
06pa3om, HauBonee athEKTUBHLIMYA B 3HAHUAX YENOBEKA
M ero CrocoBHOCTU. NeXWT CexpeT ero ycnexa. Kaxabiv
HOBLI O6HAPYXeHHbI aKT, Kaxabid HOBBIA ONbIT UMK
HOBLI 3NEMEHT, AOGABMEHHLI K HBLUSMY 3HaHWIO ¥ Npo-
HWKBIOLMI B 06NacTL pasyma, BO3ASACTRYIAT Ha Hero i,
TaKkuM OBPAZOM, MEHAKDT HanpaeneHUe ABUKBHUA, KBTO~
POE, BAHAKO, AOMXHO BCErAa NPOUCXOAUTL BCOOTBETCT-
BAM C Pes3ynbTUPYIOLLEH BCEX TeX YCWNUMA, KOTOpbie Ha
AarHbI? MOMBHT Mbl CHUTEEM PE3YMHbIMM, K8K TO CAMO—
COXpaHeHue, NONe3HOCTb, NPUbbINBHOCTE MM NPAKTUY-
HocTb. Bece 3atm younun kacalaTes Hatlew KaX[O[HEBHOA
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XKU3HW, HBLIWX HYXE U YROGCTB, Hawwen paboTs! i 6uaHecs;
MMEHHO 3T YCUNUA NPOABUraloT Yenoeexa Bnepen.

Ho ecnvn nocMOTpeTb H8 Hal 6eCNOKOAHBIR MUP, Ha
BCIO 3Ty 3aiyTaHHYI0 Maccy € ee exXegHeBHbIM BONHeHNeM
W ABUXEHWEM, TO 3TO HE 4TO MHOE, KaK OFPOMHbIN 4aCOBON
MeXaHWU3M, NPUBOAUMBHEA B IBMXEHWE NPYXUHOA. YTPOM,

KOrAla Mbl BCTABEM, Mbl He MOXEM He 38MEeTUTb, 4TO Bee- -

BOKDYT HAC CO3A8HO NPU MOMOLLM MSLLWH: BOAA, KOTOPYIO
Mbi UCNOANL3YeM, IOAAETCA NOA AABReHNeM Napa; Noesne
NPUBG3AT HaM 38BTPEKU U3 OTHANEHHBIX MECT; NUTLI B
HALWIMX XWIKALLEX U B HALLUX OhMCax, MLLMHBL, KOTOpbIe
AOCTaBARIOT HAC TYAA, — BCE 3TO NPUBOANTCA B ABUXEHWE
aHeprvien; NPy BbINONHEHWN HaLLIUX MHOMOOBPA3HLIX exe-
AHEBHLIX NOPY4EHUA Mbl 38BUCUM OT HEE; BCE NPeameTs,

" KOTOPbIE Mbl BUAMM, FOBOPAT Ham 06 3HEPrum; U KOraa Mei

B03BPaWBEMCS 8 HBLIE MEXAHISKPOBEHHOe Xuiuie Be-
YEpOoM, HELUX ANUTA U IaMAS HANOMUHBIOT HBM O TOM, Kax
MNOTO. Mgl BRBUCUM OT 3HEprm, 1 KOrfia NPOMCXOAMT CRy—
YaiHOe OTKITIOYEHWE MELLIMHHOMO 060PYA0BSaHUS U ABWXE~
HME ND Xn3HeobecneveHNio BPEMeHHO NPUOCTaHaBNVBa-
eTCA, Mbl B CTPAXE NOHUMAEBM, HTO AMS HAC HEBO3MOXHO

. XUTb 683 ABUXYLLEN 3Hepru. [BUXYLLER 3HEPIURA 03Ha—
- 4aeT paboTy. YBENU4MTL CUny, YCKOPAIOLIYIO YenoBede—

CKoe AsuxeHwe, O03Ha4aeT, TaKnMm oGpasom, cagepuwars

- BonbLue patoTbl.

. WAraK, Ml HBWNK TPN BO3MOXHbBIX PELEHNA BENVKON
npobnems! pacTa YENoBE4ECKOM 3HepPrun. STo NULLA, MUp,
paboTa. MHoro neT st Ayman v gyman, TEpANca B QOraaKax
¥ TEOPURX, BOCPUHUMEA YeNoBEeKa KaK Maccy, Nepeme—
LWEMYI0 NpK NOMOLY CUNbl, PACCMBTPUBAR ero AsWXe-
HWE B CBETE@ MeXaHUYECKOro ABIKEHVA U NPUMEHAR NPo-
CTbI@ NPUHLML!I MEXaHUKU K 3aHanMay YENoBeKa, NOKa si He
NPULLIEA K 3TM PELLIEHUAM; A OCO3HAN, YTO 3TUM PeLLeHU—
AM MeHA HBY‘IMM B MOEM paHHem QeTCTBe. 3m Tpu CrnoBa

‘3BYHAT KaK KIHOHEBhIe ClIDRA XPUCTUIHTKOW pesnnrun, x



HAY4YHBIA CMBIC ¥ HA3HAMEHUE Tenepb NOHATHLI MHE: M- |

- 14a ang pocta Maccesol, MUP ANA CHUXEHWUA TOPMO3ALLEeN
Cufibt U paboTa ANA YBENUYEHUA Clfib, YOLICTPRIOLLER He—
neBeYecKoe ABUXEHUE. 3TO eMNCTBOHNDIE TPH PELUEHWURA,
' KOTORbIe BOZMOXHL! ANA. PELLIEHUA 3TOR BeMMKOn npobne-
Mbl, ¥ BCE OHW HanpasneHsbl HA BO3PACTaHUE Yenoseve—
CKON 3Hepruv. Korpa Ml 0COSHEEM. 3TO, Mbl HE CMOXEM
HE U3YMUTBLCA, HACKONBKO MYAPA, rY6OKO HBYYHE W NPaK-—
TU4HA XPUCTUBHCKSR PENUTUA, U B 3TOM ee Pa3nuTeNbHLIA
KOHTPACT B CPABHEHWWN C APYrUMY PRAMrMAaMI. XapakTep-
HO, 4TO 3TO PE3YNbTAT NPAKTUYECKOA ABRTENLHOCTY U HE—
Y4HbIX MCCNER0BaHUA, KOTOPLIe Q/IMAUCE Ha NPOTAXEeHUU
BEKOB, 8 TO BPEMA KAK ApYrve PRNuIim 3aHUMBIMCh Npo—
CTo abCTpakTHbIM OCMbicneHnem. PaboTte, HeyTomumoe
YCUINE, MONeaHoe M HaKOTMTENEHOR, C NepHoaaMu OTAbIXE
¥ onpasneHua — 3T0 MMasHoe ¥ BeYHO nosTopReMoe nen—
cTBue. TakumM 06pa3om, HAC BGOXHOBMRIOT XPUCTUBHCTRO
U Hayka, YToGb! Mbi IENanK BCe BO3MOXHOE I8 BO3pac-

" TaHUR QEATeNnbHOCTY Henose4ecTsa. Cevac A cneumnanb—
HO PACCMOTPIO CBMYIO FIABHYIO U3 4esioBBHECKUX Npo—
Gnem.

-

Mctounux Yenonevecxoil aneprwn — Tpu cno~
cofa NoTYYeHUA IHePIUN OT COANLA

Brayane sapaguM sonpocst: «OTkyna 6epetca Bcs 3Ta
3HeprUA?y, «H1TO 3TO 38 NPYXMHA, KOTOPad BCE NPUBORAT
‘8 peuxeHue?» Mbl BugmMm,  Kak .B3aLIMAIOTCA. 1 nanalaT
OKeaHCKMe BOMHbl, KaK TeKyT PEeKU, Mbl Buaum BeTep,
AOXAb, rPaA, k8K CHEr 6beT MO HALLIMM OKHaM; Mbi BULMM,
KaK NPUXOAST ¥ YXOPAT NOS3[A W Napoxofibl, Ml CAbILLINM
Apebeaxalumit LWyM BErOHOB, FOROCA HA YAMLE; Mbl HyBCT—~
BYeMm, 060HAEM, OllyLLIaeM BKYC; M Mbl fyMaem 060 scem
avom. U Bce 3to gaMXeHUe, HaYVMHSA OT NPUMBOB MOry—
{L{ECTBEHHOTO OKEaHA M KOH4aR EABA YNOBUMBLIMY fIBUKE-



HUAMU B Hac camux, umeeT o6Liyw npuuunHy. Bea ata
SHEpPrus MCXOAUT 3 ORHOI0 8AVHOIO LIEHTPA, OAHOMo epu-
HOr0 MCTOYRWKE. DTUM- UCTOYHUKOM FBNSETCA CONHLE.
. ConHue — 370 NPYXUHS, KOTOpas NPUBOAUT BCE B ABUXE—
Hue. ConHue NOAREPXMBAET YLNOBEYHECKYIO XU3HL U CHA6—
X8ET HaC aneprved. Vi Teneps y HAC eCTb OTBET Ha BONPOC,
3ajaHHbi Bbile: 4Tobbl YBENWMYUTL CUNY, YEKOPAIOLLIYID
yernoBevecKoe ABUXEHME, HaNo B 4enoBe4YecKon flenTano-
HOCTH 6oNbLLE OBPALLETECA K CONHEYHOR 3Heprun. Mo C
NOYTEHNMEM OTHOCUMCS K BEIMKUM MOJAM NPOWINOro, YoM
MMeHa CBA38HbLI.C 68CCMEPTHBIMM AOCTUXEHUAMM, KTO
; 3apexoMexpoean ceGn 6narogerensmu (Gnaroteopurens-
‘MK) yenose4vecTea — pehopmaTop LEPKBH C Ero MyApbIMU
 XM3HEHHBIMU NpUHUMNaMu, dunocod ¢ ero MybokuMmu
- MCTUHaMU, MaTeMaTUK C 8ro (hopMynamu, msnK C ero aa-
* KOHaMM, MCENBAOBATENb G Erq NPUHLMMNAMY N CEeKPETaMM,
- OTHATLIMU Y NPUPOABI, XYROXHUK C erc thopMamu kpacoTht, .
«L 'HO KTO OLIEHUT TOTD BEeNV4aALLIEro U3 HAC, KTO MOXET Ha— -
%{; 3BaTb 8ro MMA, TOro MNepBoro, KT0 0GPATUNCS K UCNONL-
" S0BBHMIO CONHEYHOW 3Hepruw, 4To6kl cGepeds ycnnua
anaboro Yenoeeveckoro cyuectea? 310 6N NepebIi He—
NOBEHECKUA 8KT Hay4HOR cunanTponum (bnaroTeopu--
TeNsHOCTU}, U NOCNeNCTBUA 3TOr0 aKTa HEUCHUCTIUMBI.
C.camorg {-nawana 4enoBeKy GbiM OTKPLITHI TPY CNOCO-
- 68 nonydYeHus. 3xeprum oT conHua. [ukaps, Korga OH
., 060rpesan CBoM 38Mep3LIMe KOHEYHOCTU Y 38XOKEHHOO
¢ KOCTP8, NONb30EANCA 3HEPIUEN CONHLIA, HAKONNEeHHO! B
: ropAwem matepuarne. Korns oH NpUHoCKN CBA3KY BETOK B
CE8010 NeLLepy # CXUran ux T8m, OH KCNONL30BAN HakKon—
NEHHYI0 CONHEYHYIO 3HEepruio, NepeHeCeHHYI0 C oaHOro
MecTa Ha apyroe. Korpa OH-oTNpaBnanca B NnaBaHue Ha
' CBOEM K8HO3, OH UCMONL30BAN 3HEPruio CONHLS, OTAS—
saemylo aTMocepe unm okpyxatowen cpeae. HeT Huka-
KOro COMHEHVA B TOM, 4TO NEepabil cnocod — came cra—
pbit cnocob. OroHs, HAANEHHBIA CNY4HaNHO, HaY4UN AUKap:
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LLleHnTs ero 6naroTeopHoe Tenno. 3aTeM O4eHb BOIMOXHO,
4YTO eMy NPULLING B rONOBY MAEA NEpeHeCcTU CBEpKaloLme
Thetowume yrnv 8 ceoe xunuule. B koHUe KOHIOB OH Ha-
YHUNCK MCNOANb30BETL CUITY CTPEMUTENBHOTO MOTOKa Boghkl
unu Boagyxa. [lna COBPEMEHHOIo Pa3BUTHUR XapaKTepHo,
4YTO MNROrpecct DCYLeCTBANETCHA aHanorM4HbiM obpasom.
cnonbaoeaHue 3Heprm, HaKoMNeHHo B AepeBe UK yr—
ne, WNyY, UHa4e roBopA, B TONNKBE, NPUBENO K CO3[aHMIO
naposoro psuratens. [anee Gonblwioi war Bnepes b
CRenaH B TPAHCNOPTUPOBaHWM SHEPrn C UCTIONL30BaH— -
€M aNeKTPUYECTBa, YT0 NO3BOMND NEPEHOCUTL SHERIUID
© O[IHOro MecTa Ha apyroe 6e3 TpaHCnopTa MaTepuana.
OcHoBHbie pesynbTaTh! pASBRUTAR B 3THX TPeX HanBaB—
AEHWAX CNeaylowmMe: NepBOE — XOROAHLIA NPOLecc Fope—
Hua yrna B 6atapee {akkymynarope]; sTopoe — 3thex—
TMBHOE WCrONb30BaHWe 3HEPrMn OKPYXalouwied cpepw!;
TpeTbe — nepenaya 6e3 NpoRofOB INEKTPUYECKON IHep—
rumn Ha nobble paccToaHuA. Kakum 6o-06pa3om HY Buinu.
BOCTUTHYTBLI 3TU pesynbraﬂ:l.‘mx npakTu4eckoe npUuMeHe-
HWEe MOBfEYET K DrPOMHDMY MCNONb30BAHWMIO Xenesa, u.
aToT BecueHHbl MeTann ByaeT, HECOMHEHHO, HeoThbemne—
MbiM 3NEMEHTOM B fanbHeRweM passumin No 3TUM Tpem
HanpasneHnaMm. Ecrivt Mbl fOBLEMCA yernexa Npu CXUraHin
yrNsi XonogHbiM nipoueccom (?] v Takum obpasom nonyumm
ANEKTPUHECKYI0 JHEPrUID 3thheKTUBHLIM U HEdOPOrmv
cnocabtam, HaMm ana NPaKTU4eCcKoro UCNOALIOBAHWUA ITON
3HEeprum NoHagobBATCR aneKTpUHECKME ABUIraTenyt — a 3To
metann. Ecnm Ham yaacTcs u3snedb SHeprimo 3 okpy-
XaIouWei cpefibl, HaM NOHAAOBUTCA KaK AnA nonyYeHun,
TaKk 1 [Yis UCTIOfNL30BAHUA SHePrK Mexannyeckoe obopy-
A0B8HWE — 8 3T0 cHoBa metan. Ecim Mt ocywiectenM
nepenasy 3NEKTPU4ECKON.IHeprum 6ea NPoBofJoB B NPo-
MbiLLneHHOM MacuTabe, Mit GyaemM BbiHYXAeHbt Ucnans—
30B8Th B 60NbLIOM KONUHECTBE 3NeKTPUYecKue reHepa-
TOpbl — U 3TO ONSATL MeTann. 470 6bi Mbl HY Aenanu, xene—



30 6yneT 8 Gnnxanwem Oyayltiem rNaBHLIM MaTEpPUANoM,
naxe 6onbLue, YeM 8 POLINOM. Kak AORFo NPOCYLUecTBy -
©T FOCNOJCTEO Xenesa, CKas3aTh TPYAHO, OTKONbKY YXe
cCenvac 3aManaYUT Ha MOPUIDHTE TPO3HLIA KOHKYREHT —
aMoMUHUIA. Ho B HacTosiiee BPEMA CRERYIOLLAA N0 BAX-
HOCTU 3ap§ie NOCNE HAXOXAEHUS HOBBIX WCTOMHUKOB
3HEPrUM — 3TO YCOBEpLUEHCTBOBaHUE MPOVU3IBOACTSE W
MCNONL30BaHMA Xeneaa. MaXHO QocTVYb Gonsworo ye-
nexa B aTVX ABYX HANPaBNEeHWUAX, YTO NP UX OCyLecTBNe-
HUU B OFPOMHBIX Pa3Mepax YBENMYUT NONE3HYI0 feATenb—

" HOCTb 4enoBevecTsa.

agene

Orpominie s03MOXNMOCTH, Npeanaracmbie Xe-

JIe30M QINA BO3PACTAHMA 4YBNOROYBCKGH Jen-

TenunocT™M — Orpomiubie noTepu 8 NpPoMN3BORCT~
88 Xeneaa

Xeneso, 6eaycnosHo, ABNAETCA BAXKHLIM (PAKTOPOM
- COBpEeMBHHOro nporpacca. OHO BHOCUT 3HAYMTENbHO

- HONLLUNA BKNAM B8 CUNY, YCKOPAIOLLYIO YenoBe4ecKoe ABu—

XeHue, 4em nnbon Apyron NPOMLILLNEHHLIA NpogykT. Uc-
Nonb30BaHKE 3TOTO MaTepuUana Tak PacnpocTpaHeHo, U
TaK TeCHO OH CBA3aH CO BCEW HALLLH XU3HLID, 4TO [AR HAC

" OH CTAN TaK Xe HeobXoamMMm, KaK BOfyX, KOTOPbIM Mbl Obl—

-wivm. Ero umsa aenseTca CMHOHUMOM NanesHocTi. Ho, kak

- -Bibl HY 6blN0 BENUKO BNVAHWE XEeNe3a Ha COBPEMEHHOE Ye—

N

" CAYXMWT PA3BUTMIO OTPULUATENbHEX CW, CHMEHO TOPMO3A—
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i NOBEYeCKOe Pa3suUTWe, OHO He ROGABNAET K Cvne, ROAro—
', HAIOLLEN YenoBe4ecTRO Briepefl, CTONLKO, CKOALKO OHO
--Morno Gbi NoGaBuTs. (Tpexpe BCero NPOUSBOACTBO Xene—
.38 CBA3AHO CO CTPALUHLIMM NOTEPAMM TONAUE3 — a 3T0

‘noTepy sHepruu. 3aTem, TNLKO HaCTbh BOENd NPoU3BOAN-
MOTO XENEesa MCNONb3IYETCA Ha nonesHsse Luems. Bonbusas
€ro 4acTb NAET Ha CO3ABHUE IPUKLIMOHHBIX [BR3KOCTHLIX)
konebaHmiA, B TO BpeMa KaK Apyrasn 6ombluas ero YyacTs

. lwx ABuKeHue yenosedvecTea. Tax, oTpryaTtenbsHan BaeH—

»- 4 Tiposperns Huxoan 87



Has cuna NpaKkTU4ecKu NONHOCTBIO NPeACTaBReHa Xene—
'30M. HEBO3MOXHO OUEHWTHL BENUUNHY ITOA BEANYaALLEN
CHMSibl N3 BCEX TOPMOSSLLMX CUA, HO, KOHEYHD, OHA O4EHb
3Ha4uTenbHa. Ecnu cospemMenHylo nosuTeHyio noGyam—
TEfbHYIO CuiTy, CBR3AHHYIO CO BCEM MNONAa3HLIM UCNBNL30-
BaHWEM Xenesa, NPUHATL 38 AeCATb, HANPUMED, Al He ay-
maio, 4o Gyaet npeysenMyeHvem OLUEeHUTL aTpUUaTenb—
HYI0 BOEHHYIO CuNy Ha wecTb. Ha 6a3e 3toR oueHKW
sq:q:emanyao NOGYAUTENEHYIO CUNY XKeneas. B NO3UTUB—
HOM HarpaaNEeHU MOXHO LU0 bl OLIEHUTE K&K PB3HOCTDL
aTMX aBYX UMdp, TO eCTb YeTbipe. Ho ecnu Yepea yecTaHoB—
neHve yHUBEpPCanNbHOro MMpa NPOM3BOLCTBO BOEHHOMG
BOOPYXEHUS NPEKPATATCA, a BCA Gopuba 38 NpeBOCXOACT—
B0 MEXLY HapopaMu NPeBRaTUTCH B 3R0POBOE, 8KTUBHOE
# NMPORYKTMBHOE MNPOMbLHLNSeHHOE COPEeBHOBAHUE, Toraa
rnoauTuBHan nobyouTenbHan cuna Gyner paBHa cymme
AByX-¥ex Umdp, KOTOpan COCTaBUT LWECTHARBTL, TO 8CTb
aTa cuna GyeT B YeTbipe pa3a Gonklwe TenepeLuHen Be-
nu4vHbL. KoHevHo, STOT nNpuMep NPOCTo. NPeRHB3Ha4YeH
[AR TOro, 4To6k! NOKA3aTk OrPOMHbIA POCT NONE3HON fen-
TENBbHOCTA 4eNOoBEYECTBA, KOTOPLIM MOXET NPoU3oNTH B
pesynsTaTe pannxanbﬂoro NepeycTponcTea YEpHON Me—
Tannypruu, obecnevrBaolLen BOeHHbIe HyXabl.

AxanoruuHblie 6eclUeHHblie Bbirofbl B cepexeHuv
3HEPTUU, QOCTYNHbIE “enesexy, MoryT 6uiTb o6ecneyeHs!
38 CHEeT YCTPaHBHUA OrPOMHbIX YOBITKOB YriA, Y4TO HEOTAe~
NMMD CBA3EHO C COBpPEMEHHBIMU METOAAMI NPOU3BOACT~
Ba xenesa. B HexoTopsix cTpanax, Takux kak BenvwkoGpu-
TEHUR, yXKe HBYUHAET OULyLIaTLCA BPEeRHOE BNUAHUS UC~
noncsoeaHus SToro Tonnwea. LleHa yrna nocrosHHO
BO3pacTaeT, n 68[HAKAM NPUXCAUTCS CTPadaTe BCe Gonb—
we 1 Gonbiue. XoTa Mbl.BCE €lUe HAXORMMECH QANEKO 0T

- CTROWHOI O UCTOLLIGHUA YroALHbLIX MECTOPOXAEHUR, Bna<-
rOTBBPUTENDBHOE BBIKEHINE OTAAET HEM MpIKas n3otpees
TV HOBBIE METOMB! NPORIBORCTEA XeNe3a, KATophie Hefy=



AyT BKMNK4aTh B cebR Takoe sBapsapckoe roTpebnenne
aTOro LEHHOrO MBTepMasa, U3 KOTOPOro Mbt 8 HaCTORLLeE
spemMs Nnony4aeM Gonbulylo 4acTs anapruu. Hauwsa obs-
38HHOCTb B- OTHOLLEHMM BYAYLLIMX NGKONEHWIA — DCTEBUATH
3TOT 3aNac 3HEpruvM HETROHYTHIM UM, 10 KpahHen mepe,
He TPOoraTh ero 40 TeX Nop, NMOKa Mbl HE YCOBEPLIBHCTBYEM |
APOLIECCHI FopeHun yrns. Tem, KTo GyneT Xmrb NOCNe Hac,
" notpebyetcA 60nbiLe TONNKMBA, Yem Ham. HaM Hafo Ha-
YYUTLER NPOVEBOAUTL XENe3o, MCNOML3YR CORHE4HYIa
3HEpIruo, He TPATHTL YTonk Ha 3TK Lenu Boobie. B kave-
CTBe NONLITKU B 3TOM HAPaBNeHUM MOXET BbiTh PeaRo—
" XEeHa WSA NNEBNEHWA XENEaHOM Pyaibl SNEKTPUHECKIMA
© TOKBMYU, NOMYHEHHLIMU W3 3HEPrMM Nafaloulen Bopbl.
A cam NOTPBTMI MHOID BPEMENW, BLITARACH CO3ABTL TaKoM
APBKTUYHECKME NPBLLCC, NI03BONAIOLLMIA NPOU3BORUTD XE—
NE30 Npu MAkIX 3aTpaTax. [ocne JMTensHLIX Uccreao—
'BEHWA N0 3TON TEME, OBGHAPYXXHB, YTO HEPEHTAbEeNbHO UC—
NONb30BETHL TOKU HEMNOCPE/CTEEHHD AfA NBBReHUR Pyab),
. paspaboTan sSHawWITenkHo onee IKOHOMMUYHbIA METOA.

3xoHOMNMHHOS npoﬁauucﬁé' Mene3a HOBLIM

MpombiinetiHbIf NPOeXT, KOTOPLIA A pazpaboTan WecTs

' NeT Ha3ap, NPeAnonaran MCroNb308EHNE ANEKTPUHECKNX
} TOKOB, NONy4@EMbIX M3 3HEPrWA NBRBIOLLIEA BOALI, HE ANA
i HENOCPEACTBEHHOM NNaBKu PyAbI, 8 [NR Pa3N0XeHus BOAb!
; H& COGCTEBHLIE H4BCTH, KBK NPERBapUTENLHYI0 CTyNeHb.
: HTob6b yMeHBIMTE CTOUMOCTL 3880738, 1 NPEANOXMN re—
HBPMPOBATE TOK B MCKNIDWMTENBHD QeLIeBLIX U NPOCTbLIX
AMHBMO-MaLluHax, KOTOPbIE CKOHCTPYMpOBan AnA 3Tow
3 efuHCTBeHHOA uenik. Banopog; BeicBe60XnaBLIMACH NPk
'+ SNEKTPONUTHHECKOM PBANOXEHUM, BOMKEH Goll CKNIBTH-
‘: ‘eann BHOEbmamﬂHﬂThcﬂ C KHCROPO[IOM, HO He C TeM, OT

g XOTOPOro oH Bbin cmqemu. 8 CTeM, KOTOpbIA PUCYTCTRYET

:
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B atmocchepe. Takum 06pa3oM, Na4TU BCA arleKTpULeckan
SHEPTUA, NOTPaYeHHERA NMPWU PA3N0XERNN BoabY, BYAET BOC—
ctaHoBneHa [(nonyyeHa 06p&THO) B Bupe Tenna, nonyvae—
MOrc OT BOCCOEAMHEMMA BOAOPOAS. 3TO TEMNO AONXHO
MCNONL30BATLCA ANA NAaeneHun pyasl. Kncnopop, nony-
Jaemeit 8 ka4ecTee Nobo4HOro NPoayKTa Npu pasnoxe-
HUM BOfbl, A HEMBPEeBANCA UCNOMb308aTs BNA APYIrX NPo—
MbILLNEHHBIX LENBRA, KOTOPbIE MOTYT NPUMECTN XOPaLUYIo
—thuHaHcosylo Npubbisib, NOCKONLKY 3TO CaMbIN f8LLeBLIR
Cnocob rnony4ennA aToro ra3s B 60NbWNX KOMMYECTBEX.
- Tak unn nHa4e oH Mor Gbl MCNONL30BATECA AAR CXUraHUA
BCEX BUOB OTXOQ0B, AGLUEROrO YrNEesoaopoaa MK YA
CamMOro HW3KOro K84ecTBa, KOTOPLIN HeML3A CXUraTb Ha
BO3RyXe, WNA KACNOPOR MOXHO BbIrOAHO MCMONL3csaTh
K8K~TO MHE4e, HO ONATL XE CO 3HAYUTENLHBIM KONUYEeCT~
BOM TENNS, AOCTETOMHLIM OMR MNaBneHWa pyabl. Y7ok
yBENM4YUTL SKOHOMWYHOCTL NPOYECCa, A Hamepesancs
OCYHIECTBUTL TAKOR MOHTaX (KOMNOHOBKY), IpY KOTOPOA
" FOPSiYMA MBTBNN U NPOAYKTHI CrOPEHUS, BLIXOASLLME M3
neYy, oTAasanu Gel Tenno XONoaHOR pyAae, HarpasnaemMon
B8 Neyk, TaK 4Tobe! NpY NNaBNeHn TepAROLHL CpasHUTenNL—~
HO M&NO TENNOBOM 3Hepruu.  PACCHMTAN, YTO 3TUM METO-
AOM MOXHO MNONY4UTb NMPUMEPHO COPOK ThICAY (hyHTOB
CTanM Ha oaHy nowwaguHyo cuny B rog. Manarasce Ha aror
pacyeT ¥ NpaKTU4ecKue gaHHbIe ro Tuny NecYaHoN pyRbl
(?), umeioweitcs B n3obunun B paiore Benuxux Osep,
BKIIO4R TPYHO3ETPATS! U 38TPEThI Ha TPEHCMOPT, A 06HA—
PYXWA, YTO B HEKOTOPbIX MECTax NPOWU3BOAMTL CTanL Ta~
xuM MeTogom GypeT pellesne, 4em SHoGbiM U3 NpUMeHRe—
MbiX MBTOLOB. STOT pe3ynbTaT GyReT AOCTHrHYT HaBep-~
HAKS, 6CNW KWCNhOopoA, NONYYEHHLIA W3 BOALL BMECTO
MCONL30BAaHNA 4R NNaBneHnA pyast, kak npegnonara—
nock, pUMenAncs Gl ¢ Gonsluer suirofod. Sliobas Hosan
NoTpeGHOCTL B ITOM Fase obecneynTt 60nee B8BICOKIA: Ho—~
XO& NPeANPUATHIO, TakM 06pasom, YRBWRBNAA Cranb.
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3T0T npoexT ceoMM coapgaHmnem bByneT cnocobcTBOBATL
passuTuo uHRycTpun. Korpa—-+ubyae, f Hagieocb, Kpacu-
aan anyc"rpnaanaﬂ 6abo4ka (HeBepHOe, UMERTCH 8 suay
3aB0A) 8LINYMUTCA U3 MNbINBHOW, OCRANEHHOK xpmaanu.qan
{xykonxm).

Mpou3eoacTao cTanu U3 nec4aHon pyakl chocoGoMm
MBrHUTHOW Gefapauuy, B NPUMHLUMNE, AOCTOMHO NOXBasbl,
MOCKONbKY OH He BKMHYAET YronbHLIE 3aTPaTh!; HO NoMnb3a
aTAro mMeTofa BHAYUTENBHO CHWXaeTCA HeobxoauMoCTbIO
nnaenenmn xeneas (cranu) BnocneacTeim. Hro xacaeTcs
APOBNEHNA. KENeSHON PyAbl, § CUUTAI0 ITOT NPOLIECE pa-
LUOHArBHLIM, 80 OH OCYLECTBNAETCA NPU NOMOLLY FUf-—
POIHEPrUK WK KEKON—-HNBYAL APYFON IHEPIUM, MOAYYEH—
Hou 6e3 NoTPaGAEHWA TOMMUBA. SAEKTPONUTUYECKUA XO—
AOfAHbIA MPOUECC, KOTOPLIA NO3ABOAUT AELUEBO, M3BNE4L
*Keneso, a Takxe chopMosaTh ero B Tpebyemyro. hopmy
6e3 RCAKOED .NOTPEGNeHUA TONMNMBa, GyAET, MO Moemy

" MHEHWIO, UMETL GONBLLLIOA yonex B NPOV3BOACTBE Xenesa.
Mono6Ho HEXOTOPLIM APYrvMM METBNNAM, XENe30 OKA3bl—
BaeT conpaiveneHue 3NeKTpoAMTU4HecKon obpaborke, HO
HET COMHEHWS, YTO TaKOR XONOAHBIA MPOLECC B XKOHUE
KOHLIOB 33MEHUT B METANNYPrM{ UMEIOUMACA B HACTOR-
wiee BpemA.-rpy6siit MeTon (BOPMQBAHMA, M TaKuM 06pa-
-30M MOXHO -U36aBUTLCA OT OrPOMHbIX 38TPAT Heobxopu—
MOro Torymea nos'fopmmmcn Harpesom metarina 8. nau-
TEeAHOM Liexe. ' -

"Heckonbko -nocneaHux necmune'mn nonbaa »ene3a
6a3uposanack NPaKTU4ECKY NONHOCTLIO HE.ero 3ameya-—
TenbHbIX MEXaHU4YBCKMX CBOWUCTBAX, HO. G HACTYMREHUEM
arnoxu NPOMLILLMEHHOA. AMHAMO-MaALIMHBI 1 3AEKTPUYE-

- CKOro ABUFATENR 3HA4EHUE XKEenesa A 4YenoBevecisa
CHNLHO BO3POGNO. K3-33 €r0 YHUKANLHLIX - MarHuTHLIX

- CBONETB. [TopaauTenbHbI NPOrpPect Havancs NPUMepPHo

~FRUHAAUATE NET HA3aA, KOrHa AeBHAPYXWIN, 4TO ApK Uc—

K1QNb30BAHYM MAKOW 6ECCEMEPORGKON GTANU BMECTO Ka—~
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TaNoro (oBpabaTanHoro fAasnenuem) xeneaa’ B asurarene

nepeMeHHOro Toka (47o Torga 6b1no NpuekHo) paboTta

MalliMHbl caBausanach. i NPUBNEK BHUMAaHUe K 3TOMY

~ thaxTy rocnoguia AnsGepra LLMuATa, 4bum HeyTOMUMBbIM
CTapaHuaM 1 ~cno¢_oﬁuocmm B8 3HOYMUTENbHOW CTENEeHU

" CBOMM NPEBOCXOACTBOM 0BA38HO aMepukaHckoe aNeK-—
TpMuecKoe MaLluHHoe 060pyaoBaHne 1 KTo Gt Torfaa py-—
'KoBOAMTENEM TPOMBILLAGHHOA Kopnopauwu, padoTasiwuen
8 3Tom o6nactu. Cnepyn MOUM NPEANOXEHUAM, OH CKOHCT—
pyvipoBan TpaHcqopMaTopbl U3 CTanW, U OHWK ROKa3anu
TOT xe cambiv agpdpekT, 470 6bin nonyyeH y Mexs. 3To uc-
CriefjoBarue 3aTeM METOM4YHO MPOROAXANDCH NOA PYKD—

. BOACTBOM recnopmta LLimusra, npu 3ToM nocteneHHo u3
Cranv yRananmce npumecy (Ho 310 6bind TONLKO HOMM-
HafNbHO, NOCKONLKY HA CBMOM fiene 370 Gbina YMcToe MAr—
Koe Xeneao), v Bckope GbiNo NoNy4eHo N3RENE, HYKABB—
weecn B HeGOMLLIOM fanbHenweM YCOBeplueHCTBOBa—
HUN. :

. HacTynaowwil Bex amomwnne — Kowina me-
RennasunbHoi NpoMbhineHHocTw — Orpomibie

" BnaroaapA QOCTWKEHUAM NACNERHUX NET, CBAIEHHLIM
C Xenesom, Mbi (hakTuyeckun no6pannce RO Npepenos yco-
BEpLLEHCTBOBAHUA. Mbl HE MOXEM HaaeATLCA CywecT-
'BEHHO (0LyTMMO) yBenu4nTh NMEefen NPo4HOCTM Xeneaa
Ha Pa3pbis, 60 YNpyrocTs, TBEPAOCTL UKW KOBKOCTb, Mb!
TAKXE HE MOXEM OXMATH YYLLIEHNS MBIHUTHLIX CBOACTS
xeneaa. Hosoe 3ametHoe poctuxenue.(Boiropa) 6610
06ecneyeHo NPU CMEeLLMBaHVW Xeneaa € HeGoMnbluuMm
NPOLEHTOM HUKENS, RO B 3TOM HanpasneHu Het ocoboro
NpOCTOpa ANA cosepLieHCTBOBaHNA. MOXHO 0XMAATL HO-
"BbIX OTKPLITUA, HO DHM He MOTryT NO06BBUTL MHOIO K 3ame—
YETENBHbIM CBGACTBAM 3TOMO METAINA, XOTA OHN MOIYT
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3HAYMTENbHO CHWAUTL CTOMMOCTbL. €r0 NMPOW3BOACTBRA.
Brmxaiwee. Gyayluee xeneaa AONKHO Bbitb CBA3EHO C
ero cTouMocTelo (06ecneveHmem ero fieleBuaHbl) U ero
HEMPEB30AOEHHLIMA  MEX3HUYECKUMU U MErHUTHLIMU
ceoncTeaMu. OHY TAKOBBI, YTO HW OfAWH APYIOM MNPOAYKT B
HaCcTOALLIeE BPEMSl HE MOXET COPEBHOBATLCA B 3TOM OT—
HOLLIEHUK C Xene3om. Ho He MOXET BbiTh COMHEHUS B TOM,
4TO B HE O4eHb OTAANEHHOM ByayLLEeM Xeneao N0 MHOTUM
CBOUM HEOCMOPVMBIM CErofiHA NOKA3aTensm JONXKHO 6y—
AeT yCTyrnuTh CBOIO BMACTb; HACTyNaowui Bex Gyger se—
KOM antoMUHUA. MNpOoLLIND TONLKO CEMbAECAT NET, Kak 3ToT
4ynecHsl meTann 6bin oTKpLIT Bennepom, a anoMuHuesan
NPOMBILINEHHOCTB, KOTOPOW EABA NI COPOK NET, NOMNb3yeT-
CA 0C06BIM BHUMaHWEM BCEro mupa. Takon CTpemMuUTeNb—
Hbifh pOCT HE 6biN 38PEruCTPUPOBEH B CTOPUN YEn0BRYe—
cT8a npexgde. He Tak gasHo anioMUHUA Npogasancs no
haHTacTMHBCKON LieHe — B TPWALATL-COPOK ROANAPOB 38.
hyHT; CEroaHA ero MOXHO NpuoBpecty B nioGoM xenae-
MOM KOMUYECTBE 38 3HAYUTENLHO MEHbLLLYIO LeHy. W 60—
nee TOro, HEAANEKD TO BPEMS, KOrla M TeNspeLIHAR LUeHa
6yner cunTaTLEA (HaHTACTUYECKOR, NOCKONLKY B METofax
NPOM3BOACTEA aTOr0 METaNNa BO3MOXHbLI BENUKNE YCO—
BeplUeHCTBOBaHWA. B HacToAwee BpemA 60Nbwan YacTb
METAINa NPoN3BOAMTCA B ANEKTPUHECKON NEHN yTeM Co-
YeTaHus NNaBsneHun 1N aNeKTpoAnaa, 4To obnanaer Heko—
TOPbIMW BLIFOFHLIMA MOMEHTaMY, HO NPU 3TOM NaTpetna—
€TCA OrPOMHOE KONW4eCTBO 3neKTpoaHepruv. Mo Moum
OueHKaM, CTOUMOCTL antoMUHMA Morna 6bl BbiTh 3HAYM-
TenbHO CHUXEHE 38 CHeT NPUMEHEHUA B 8ro NPoVN3BoRGCT-

' Be MeTofa, NopobHOro TOMY, KOTOpbiA BbiN NpeanoxXeH

MHOIO N8 NPoM3BoACTEa Xeneaa. [ngs.nnasneHun yHTa

‘.. @MOMUHWA TPeBYeTCA TONBKO OKONO CBMUASCHTU NPOUSH—

TOB Tenna, HeobXoAMMOro ANA NNaBNExNA (hyHTa Xeneaa,
¥, NOCKONLKY BEC AnIOMUHWA COCTAENAET TONLKO OKONO

+ TPETY OT BECA XENe3a, MOXHO NOMY4ThL B YeTbipe Pasa
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GonbiLLe AMOMUHKUA, YEM Xerneaa, Npy 3afaHHOM Konn4e—
cTBe TennoBon 3Hepruv. Ho xonopHLIA 3neKTponuTUve—
CKWi# NPOLIECC NPOU3BOACTBA ABNAETCA UAeanbHbIM pe—
LLEHUEM, U A HA HEro BO3NAralo CBOU HAREeXAbI.
ABCONIOTHO Hen3beXHLIM NOCNeACTBUEM NPOrpecca
aTIOMUKMEBON NPOMBILLINEHHOCTH CTRHET ynagok (yHU4To-
XEHUE) MBLHON NPOMBILNEHHOCTY. OHM HE MOrYT CyLecT-
BOBaTb U NpoyBETaTH BMECTE, U NocnefHNA obpeyeHa Ha
cmepTb 663 BCAKUX HAAEXA Ha BoccTaxoBneHue. faxe
cevac newesne MnpPoNyckaTo 3aNeKTPUYEeCKMA Tok No
a/IOMUHMEBbIM NPOBOAAM, YEM NO MEHbIM; aTIIoMUHWe-
Bbie OTIMEKN CTOAT MEHbile, “'BO MHOMUX cnyyanx uc-
ronb308aHWE MEAM HE UMEET LLIAHCA Ha YCNeLLHOe Copes-
HoBaHme. [JanuHenee CHUWXeHWe LEeHb! SRIOMUHNA CTa—
HeT POKOBbIM AN Mepu. Ho nporpecc anioMuHneson
NpaMbILLIEHHOCTH He ByneT naTn Heoby3narHHO {HeKOoH-
TponUpyeMo), NoCKoNbKY, KaK 3To 4acTo GLIBBET B TAKNX
cny4esx, 60MbLIaR NPOMBILNEHHOCTE NOFNOTUT MEHbLUYIO:
FMraHTCKMe MefHbie UHTepechl GyRyT KOHTPDAWPOBAaTHL
HUYTOXHbIE amOMUHNEBLIE MHTEPECH], U MEANEHHO Way-
was mMeab 6yneT 3aAepPXUBaTL XUBYIO NOCTYNbL amMOMM—
HWA. HO 3TO TOALKO OTNOXUT, HO HE OTMEHWUT HeMUHYEMYIO
katacTpody. :
Opriako anioMMHWA He OCTaHOBUTCR Ha TOM, 4YTO MO-
KOHYMT ¢ Meabio. [porigeT HemHoro ReT, u o 6yget BO-
aneYeH B XeCToKylo 60pb6y CxenesoMm, 1 8 NocneaHem oH
HamgeT MPOTUBHUKAE, KOTOPOIo Hesterka nobeguts. Wcxog
cocTA3aHunA GydeT BO MHDOIOM 3aBUCETb OT TOro, Byger nv
Xefne3o HeobxoauMo B aneKTpu4ecKoM obopynosaHun.
370 MOXET pewmTb TONbKO finwb Gyayuiee. MarHeTuam,
npeAcTaBnNeHHbIA B Xene3e, — 3To 0TAeflbHoe ABfeHne
npvipogsl. Y710 3TO TaKoe, HTO 3acTaBNRET BecTu cebn aToT
METaNN COBEPLUBHHO He TaK; Kak BeflyT cebn Bce apyrue
MeTannbl, 10 CUX NOP HE YCTAHOBSIBHD, XOTR MMOrO TEOPWA-
Ha 3TOT CHET NPeONATanocs. To-KacaeTcn MarHeTUama,
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MOINEKyNbi pa3nuyHbix Ten BeayT cebn kak nonbie Bpycku,
HACTWHHO 38MONHEHHLIE TAXENOR XUAKOCTLIO U YPABHO—
BELLUIEHHBIO A0 NPUHUMIY NETCKUX kauenen. O4eBugHO, B
npupoae CywecTByeT KaKoe-T0 BO3MyLLaioLIee BO3aen—
CTBME, KOTOPOE 3aCTaBnAeT KaxRylo Monekyny, Kak Gpy-
COK, NOBOPa4YMBaTLCA B TOM MNN MHOM Hanpasnesdum. Ecnu
MOreKynLl NOBOpaYvBalaTCsA 8 OQHOM HAMPaBneHuK, Teno
o6nagaeT MarH1THbIMW CBOACTBEMY, ECN MONEKyNbI No-
BOpa4MBaloTCA MHLIM 00pasoMm, Teno He HaMmarHu4MBaeT—
CH; Ho 068 COCTORHUA cTabunibHbie, kak ecv Gbi B clyyae
nonoro 6pycka XUAKOCTb YCTPEMUNACE B HUKHWVIA KOHEY,.
YouBuUTEnsHO, YTO MONeKynbt BCeX U3BECTHbIX Ten nepe-
MeLLaloTCA NO-0QHOMY, B TO BPEMS K&K MONeKynbi Xene~
3a — no-Apyromy. 3ToT MeTann UMeeT NPUpoLy, cosep-
LLIEHHO. OTAIMSHYIO OT BCEro DETanbHOre mupa. Coseputen-
HO HEBBPORTHD, Y4TOOL) Mbl OTKPLINY Kakon—HUEYAL APYron
v bofnee Aewesbit MeTand, KOTOpbit GyaeT paBeH unu
npeaocxmm;' Xeflie30 N0 MarHUTHbIM CBONCTBaM. )
Moxa Mbl paguKansHO HEe M3MENWM XapakTep npuMe-
HREMBbIX ANBKTPUYECKHX TGKOB, Xeneao GyaeT Heobxoau-
Mmo. Moka YTo NperMyiUecTsa, KOTOpLIe OHO Npeanaraer,
TONLKD BuAMMeie. Mockonbky Mbl ucnonsayem cnateie
MBrHUTHbIE CUNbl, Xene3o 6e30rogsopo4HO NPEBOCXoANT
noboA Jgpyroa MaTtepuan; Ho ecnv Mol Halaem cnocobbl

- CO3A8HUA 3HAYNTENBHDBIX MarHUTHbLIX Cun, Toraa nyywue

n g =

pe3ynbTaTE GyayT AoCTUXMME: 683 Hero, Ha caMoM pene A
. yXe Co3aan anekTpudeckue TpaHcdopmaTtopet [npeabpa-
30BaTeny), B KOTOPbIX HE UCTIONb3YETCA Xeneao u KoTo-

:' pbie cnocobHbl BLINONHATL peﬁq‘_ry, PNXOARLLYIOCH HE
. eauHuLly chyHTa Beca, B AECATL Pa3 60onbluyio, 4EM TPaHC-

e aT N

s

ey

R

thopMaTopbl C XenesoM. 3T0T peaynoTaT HOCTUIrHYT 38
CHeT UCMNOMbSOBAHUA ANEKTPUYBCKUX TOKOB 048Hb. BbICO-
KOro YPOBHA 8rbpayuu, NoNy4eHHbLIX HoBbIMU CriocoBamu,
BMECTO 00bI4HbIX TOKOB, MCMOALIYBMBIX B NPOMBILLINEHHO-
o A Taioke gobuncs yenexa B paoTe ¢ aNeKTPUYECKUMY
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asuratenamm 6e3 xenesa ¢ 6bICTPD BUGPUPYIOLLIMMUA TO—
K8MW, HO Pe3ynbTarbl NDKa HUXE MNMD OTHOLIEHWIO K TeMm,
KOTOPbIE NONy4eHbl B 0BbIMHLIX ABUraTensix, CKaHCTPYupo—
BaHHLIX U3-XENE3a, XOTA TEOPETHYECKN NEPBLIE NOSHKHLI
6biTb B COCTORHMK BLINONHATL HECPaBHUMO GonbLUYIO pa-—
60Ty Ha eguHKLY Beca, Yem nocregHue. Ho Ha supj Heape—
OQONUMBIE TPYAHOCTU, KOTOPbIE UMEIDTCA Cen4ac B NPo—
- yecce paboTei, BOSMOXHO, GyAyT NPEORONEHb! 8 KOHUE, N
TOrAa ¢ XeNe3oM GyaeT NOKOHYEHO, U BCe 3neKTPUYecKoe
MaLuMHHOE 060PYAOBaHME GyAeT CO3A3BATLCR US ANIoMH—
HUA MO LieHaM, No BCEH BOPOATHOCTU, CMEXOTBOPHO HU3—
kM. 310 GyRer cyposbii, ecnu He (aTanbHbIR, yaap no
xenesy. Bo MHOrMX Apyrux OTPaCNRAX RPOMLIUNEHHOCTY,
TBKUX Kak kapabnectpoenwe, rpe Tpebyerca nerxocts
KOHCTDYKLUUW, ABWXEHWE HOBOrO MeTanna snepep yaer
ewje buicTpee. [nA TakuX HyXA OH 0OCOBEHHO NOQXOGUT W,
Ge3 COMHEHWA, PAHO WM NO3QHO BLITECHUT Xeneso.
8 BeICWEN CTENEHN BEPOATHO, 4TO C TeHEHNeM BpemeHu
Mbl CMOXEM NPUAaTL EMY MHOTME U3 Tex caoncra. KOTO-
Pbie AENAIOT XENes0 TakMM LeHHbIM.
" XoTR HeBO3MOXHD CKa3aTb, KOraa 3ta NPOMBULNEH—
Han PeBOMNIOLUA 38BEPLLIMTCA, HE MOXET BbiTb COMHEHWA B
Tom; 470 Gyaylliee NPUHARAEKUT NIOMWUHWIO U OH CTEHET
MaBHbLIM CPEACTBOM POCTa YenoBe4ecKon ABATenbHOCTH.
B 3arom oTHOWEHUN OH ABHD UMEeEeT 60NbLLIME BO3MOXHO—
cm, Mem nio6of apyroid Merann. Mo Moum oueHkam, ero
NOTEHLMAN B CTO Pa3 Bbilile Xeneaa. 3Ta OLeHKa, XOTA OHa
MOXET NOpasvTs, HE ABNTAETCA NpeyBenuyeruem. MNpexpe
BCEro Mbl A0NXHbI MOMHWUTL, 4TO UMEETCH B TPMALATL pa3
fonblue anioMUHUS, YoM Xenesa, NpureaHOro AR HyXA
YenoRexa. 3To Camo NO cebe AT OrPpOMHBLIE BO3MOXHO—~
CTY. 3aTeM HOBbI METaNN 3HAYUTANLHO Nerye NOARAETCA

" . abpabaTke. [0 MHOMMM CBONMM CBONCTBaM OH HANOMWHAET

XapaKvep AparoueHHOro MeTasng, 4To NPUHaeT emy RO~
NONHUTENbHYIO YEHHOCTL, Ero 3nexTponpoBogHoCTb, X0~
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Topan Gonbiue, YeM y MoBoro Opyroro MeTanna, OaHa As=
PRBTCA NOCTETOMHOM, HTOOLI CORNaTH JTOT METaMT OAHUM
13 CaMbiX BEXHbIX (DAKTOPOB YenoBeYeCKoro Nporpecca 8
6yayLem. Ero MCKIIOWMTeNsHAaR NerkocTs No3BoRAeT ner—
48 TPEHCNOPTVUPOBATH M3REMMS, M3FOTOBNEHHBIE U3 Hero.
Bnaronapa 3Tomy CBOWCTBY OH NPOM3BERET KOPEHHYI
NOMKY B BOEHHO-MOPCKOM CTPOMUTEMLCTBE, U, obneryasn
TPEHCROPT W-NEPEMELLEHWS, OH YPE3BbIHaAHO YEUIUT No—
RE3HYI0 NORTENbHOCTL YenoBedecTea. Ho s eeplo, 4To ero
BEMV4SHALLWA NOTEHLIMAN CBR3aN C BO3MYLLHLIM TPaHC-
noptom. TenerpadHoe oGopyposenve Gyaer megnerHo -
NpooBeLaTe {(MHhOpPMUMPOBaTL) HEOGPA30BEHHOMO Yeno—
BeKa. INSKTPUECKUS JBNraTen N NEMNLI CAENAIOT 3T0
GuicTpee, Ho Haubones GeiCTpbit cnocob — 3T0 neTaTens—
Het arnapat, Caenas nepemeuierne UREaANbHO ABIKUM,
Mbl CMOXEM Hauny4LLuM 06pa3om HarTh cnocob obbeau-

HEHWS Pa3HOPOAHLIX 3NEeMeHTos “YenosevecTsa. B kave-

CTBE NepBaY CTYNeHW K PBANN3aLUNM 3TOR UEen Mbl fOMK—
Hbl CO3AaTE GONee Nerkylo akKyMynaTopHyio 6aTapeio unm
nony4ate Sonblue 3Heprvn U3 yrma.

Younus B Hanpasnenun 'n:m‘rmm . Ganmeweik

SHEPriN W3 IR — JJIeKTpAYOCHaRn hepeRa-

uya — Fazoshiit ABUraTeNs (RBWFETEAL BNYTPEN-.

nero cropasus] — Husxoremneparypubiih
. YTONbHBHY GRRYMYNNTOP

1 NOMHIO, YTO 8 CBOG BPEMS CUUTaN BLIPAGOTKY anek-
TPUHECTBA NyTeM CXMraHua yms B baTtapee (Bkkymynsro-

. Pe) BennuadiuMM ROCTIDKEHUEM Ha NYTW NPOLBUXEHUA

LUBUMYMSBLWM BrIEPeR, U A YAMBABH TeM, HaCKONLKa Anu—
TenbLHOe M3Y4eHue 3TUX BopoCcaB M3MEHWNO MO BArNA-
m,n Teneps MHE KAXETCH, YTO xuranve yris, nycTs gaxe .
-  athhextueroe, B GaTapee ~ 31O BpeMeHHan di8sa B

o QBMGLIMM B HanpaeneHuy 4ero~To Hornee COBAPLLIBHHON,

Be.nb MPOMIBOAS SNOKTPMYECTBO TAKUM CTIOECBOM, Mbl
*407 -



YHU4TOX8EM Chipbe, a 3TO npouecc sapeapckuin. Ham
GneayeT HaYSUTLCA MONYHaTh HEOBXOOUMYIO HEM 3Hepruio
Bes pacxogoraHus maTtepuyana. Ho A ganek oT Torg, 4To6s!
HEeQ0OLeHUBATL 3HAYEHWE Takoro 3hdeKTUBHOIO MeToaa
CXUraHun Tonmea. B HacTosLLiee BpeMA MBKCUMYM 3Hep-
N NONY4aeTea U3 yrnga, u, Nubo HanpsaMylo, nubo Yepes
€ro NPOAyKTbi, OH 3HAYUTENBHO YBENVYUBAET Henoseye—
CKyIo 3Hepruo. K coxaneHrwo, BO BCeX NPUMEHAEMEIX Hbi—
He npoueccax 6onkiiaa nons aHepruv yrna 6ecnone3Ho
pacceuBaetcs. Cambie Nyyilne Naposbie ABATraTaNu ue-.
_ NONL3YIOT TONLKG MaNYIo HACTL CYMMAPHOR aHeprul. [axe
B F8308bIX gBUraTensx, B KoTopbix (oco6enHo B nocneg—
HUX} QOCTUralOTCA Ny4lWWE peaynbTaTh, BCE XE Npoaon—
XaeTCA BapBapCcKoe pacxofosaHue Matepuana. B Hawmx |
CMUCTEMAX 3NEeKTPUHECKOro OCBELUEHNS Mbl enBa N Uc— -
Nonb3yem ofHy TpeTs OT OfHOr0 NPOLEHTA, & NPU OCBeLIe-
HUW ra30M — W TOTO MEBHbLLYIO 4aCTb cyMMﬁpHon 3Hepruv
yrna. Basewusas pasHoobpasHbie VCNONb30BaHNUA YINs
NO BCEMY MUPY, Mbl NMPUXOIM K ausony. YTO Mbl UCTIORB=
ayem He G0siee ABYX NPOLEHTOR erc 3HepruM, UMelowencn
TEOpETUYECKM B HANN4YMK. HenoBek, KOTOPbi# OCTAHOBUT
370 6eCCMBICNEHHOR PACTOUUTENLCTRO, CTEHAET BeNUKUM
Bnarogetenem YENOBE4ECTBA, XOTA PELLIEHUAB, KOTOPOE OH
npep,noxwr He MOXET 6biTh nonmapemennbm ﬂOCKOHbe
OHO B xouequom cueTe npusefeT K MCTOLLERWIO 3anacoB-
MGTG[JMEIJ’IS YCunuh, HanpaenexHble Ha nonysenue 6onb—
UiBH IHEPrUM M3 YN, HESTAIOTCH CEAYAC B OCHOBHOM B
ABYX HANPaBNEHUAX: NyTEM NPOVABOACTEA 3fIeKTPUYECcTsa
1 NyTeM NONy4eHUst raaa AnA aHepreTudeckyx uenen. Mo
fIBYM aTVM Hanpaanenuﬂmyxe nocmrﬂyr 3"amembm yc-
nax.‘ = d . : |
Co:ananne CKHCTEMDY nepena-m INEKTPUSHEpPrun nepe—
MEHF{BIM TOKOM OTKpban 3py 3KOHOMUW 3HEPTUN, Nony—
4ASMON YenoBexom n3 yrmA. O4eBUAHO, YTG BEA SNeKTo-
3nePiun, nonyuaeman’ ¢ sogonapa, Coxpéfisiouian Tak
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MHOTO TONNBA, — 3TO YUCTbIN BLIAMPBILL ANA HENOBEYECT—
2a. Buwrpeiw 3rot ewe Gonee agidexTuBEH TEM, 4TO OH
cfecne4uBaeTCA 3a CYET Manoro PacXofQoBaHUA YenoBe—
HECKUX YCUNnM U NOCKONLKY 3TOT CaMbli COBEPLUEHHbIR N3
BCEX M3ABECTHLIX METOAOB MONYHEHUA SHEPrKU OT CONHLA
BO MHOMX OTHOLLEHUAX CONSACTRYET pa3BUTHIO UMBUU-
3auuu. Ho anekTpuH4ecTBo AaeT HaM BO3MOXHOCTL NoMy-
YUTL M3 YIrNA 3HAYUTENLHO BonbLLE 3HEepruy, Yem aTo ocy—
LecTsRANOCHh CTapkiMu cnocoGamu. Bmecto Toro 4Tobb!
NepesoanTb YroN 8 OTAAMeHHbIE MECTa NOTPeBNeHNA, Mbl
CXWraem ero peRaoM C LWaxTon, pa3aBUBaEM INEKTPUYECT—
B0 B AMHAMO-MalLMHaX 1 nepefaeM ToK B oTAanerHHble
MecTa, Takum 06pa3oM JoBUBaACE 3HAHUTENBHON 3KOHO—
Mun. BmecTo Toro 4Tobbi NpUBoanTL B ABUXEHWE MaLLINH-
Hoe o6opyAoBaHue Ha habpuKe CTaphiM, HE3KOHOMHbIM
CNacaBoMm fIpis NOMOLLM peMHeR U TPaHCMUCCUOHHON ne—
pepeun, Mbi BbipabaTuiBEEM ANEKTPUHECTBO C NOMOLLbLIO
3HEpruv Napa.y NPUBOAUM B ABMXEHUE SNEKTPU4ECKME
nsuratenu, Takum criocofomM HepeaKo MOXHO NONY4YUTL B
nsa unu Tpu pasa 6onee ahhexTUBHYIO ABKXYLIYIO CURty,
HAPAMY C APYTUMK, HE MeHee BaXHBIMU NPEVMYLLIECTBEMMN.
B aron cihepe pesTensbHOCTH, Kak v npy nepefiade sHep-
Y H3 60NbLUME PACCTOAHNSA, UMEHHO CUCTEMB NepeMeH—
HOTO TOKAa C ee NpocTbiM 060pyaoBaruem cnocobereyeT
OCYLIECTANEHMIO NPOMbILLLNEHHOR pesoniouuu. Hao He Bes—
Ae 4yBCcTByeTCR 3TOT nporpecc. HanpumMep, napoxopns u
NoB3na -NPUBOAATCA B OBUXEHUE HENOCPERCTBEHHBIM h
NPUMBHEHNEM CWilbi flapa ANA BpaLLeHns BANOB U OCen.

* 3HauUTEnNEHO 6ONbILMA NPOLEHT TENNOBOW 3Heprun Ton—

G e e
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AMBa Mor Gbl GbiTb NPeBPALEH B ABWKYLLYIO CUNY, BCNK
WCNONbL30B8TH BMECTO NPUBLINHLIX CYI0BbLIX ABUraTene
AUHEMO-MBLLWHBI, IPUBOGMMBIE B ABMXEHUE CMIELMANGHO
CKOHCTPYMROBBHHLIMW ABPOBLIMA U FE30BbIMU NBMraTe-

AMY RO BLICOKVM ABINEHNEM W UCMOfIb3YS 3neKTpHYe—
G780, BbIPAGATLHIEAEMOR AN NOCTYNATEALHOIO ABUXEHUA
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sriepesi. TpyAHO NOHATL, NOYEMy TAKOA NPOCTOA ¥ 04eBua-
HbIM (PBKT HEe NONYHAeT NONXKHOro BHUMBHMS Y UHXEHePOoB.
B oreaHcxux cyfax Takoe yCoBepLUIEeHCTBOBAaHUE 6110 Gb!
ocobeHHo xenartentHo, NOCKONbLKY Bbino Bkl MOKOHYEHo ©
LUYMOM, ¥ MDXHO 6bin0 Bbi NOBLICUTL CKOPOCTH W rpyao—
NOABLEMHOCTL RSHEPOB.

B HacTofwee spema GonbLUE 3HEPriAM NONYYaeTEA U3
YITIA NP AOMOUM CaMOrro NOCNEAHEND, YCOBEPLIEHCTBO—
BEHHOMO r330BOr0 ABUTaTENS, 3KOHOMNHHOCTb KOTOPOroB
CpeAHEM B [BAa pa3a Ny4lue, YeM CAMOr0 Nyyilero Napo-
BOro geuratenn. Beogy 8 qencTsue ra3asoro gBuratena

“BO MHOrOM NOMOrTa BaXHOCTb CaMOM F830B0OM NMPOMbILL—~
nesHocTy. C BO3pacTaH1emM UCNons3083HUA 3NeKTpUYe—
Ckoro cBeTa-Bce Honbie 1 fonsiue ra3a ucnonLayerTcs
ANR 3HBPreTHHeckUx uenen. Bo MHOrMX cny4asx ras sbi-
pabaTbiBaeTCH BNMSKO OT YroNLHO WAaXThI Y NepenpaBni-
€TCH B yAaneHHuIe MECTa noTpesnexms, Npu 3ToM AOCTH—
r86TCH 3HaYUTENLHAA IKOHAMUA KaK B CTOMMOCTH TPAHC-
NOPTUPOBKKM, T@K U B UCNONL3IOBAHNM 3HEPrUN TOTIMEE.
lpu cywecTsyouiem nonoxeHu nen B MEXSHWKE N 3neK—
Tpuke Haubonee PAUMOHANLHLIA CNOCOD WIBNBYEHWA -
3Heprin u3 yYIns — 310 BuipabaTuiBars ra3 6NU3Ko OT 30H
CKONNEHWA YITIA 1 UCNIONbL30BaTh ero nnbo Ha mecre, 6o
rpe—+vbyas ewie AMA BbIPE6OTKY 3NEKTPU4ECTRE [N NPO-
MbILUNEHHOr0 UCNONb30BaHUA B AUHAMO~-MAaLLIUHaX, Mpu—
BOAMMBIX B ABUXEHWE ra3oBbiMi asuratensmu. Kommep-
YECKMiA YCNexX TaKoro 33B0JA BO MHOIOM 38BUCUT OT CO3—
OaHWA ra3oBLIX fABUraTeNien OrpoMHOl ‘HOMWHaNbLHOMN
MOLLIHOCTH, KOTOPOE, CYAR N0 3HAYMTENbHOW 8KTUBHOCTY B
aToi 06nacTw, He 3a ropamun. BMecTo RenocpepcTBeHHOD
PacXOAGBEMUA YITH U3 HEFO IONXEH BLIPABATLIBATLCA a3,
¥ OH OFUKEH CKUTBTLCR 1A SKOHOMMA SHEpIMY.

Ho BCe 3TU Y6OBEPIUEHCTBOBaHIA HE MOrYT BbiTb 60—
nee YeM NPOMEXYTOYHbIMIN CTYTIBHAMI Ha NYTA K YeMy-To
6Gonee COBEPLLEHHOMY, MOCKO/bKY B KOHUE KOHLOB Mbi
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NONXHBI QOBUTLCA yCNexa B rNony4eHn 3NEKTPUHECTBA N3

. yrna 6onee. NPAMBLIM .CNOCOG0M, HE BbI3bIBAR OrPOMHbIX

2

1 A,

et

" yGLITKOB €ro YennoBon 3Hepruv. MOXHO Nk yronb Oxuc-

ASATb XOMNO[HEIM NPOLIECCOM, BCE 6LUE 0CTAeTCA BOMNPOCOM.
Ero coegMHerus ¢ KUCNOPOAOM BCErAA BbAENSHOT Tenno, u
BOFPOC O TOM, MOXET NM BbITb SHEPIUA 0T COSANHEHA. yr—
Nepofa C ApYruM 3NEMEHTOM NPSIMO NPEBPALLEeHE B aNeK-
TPH4ECKYIO SHEPIUIO, BoidbiBaeT GypHbie cnopbt. Tipn on—
pefeneHHbIX YCNOBUAX 830THaR KUCNOTa GyeT CXUFaTh
yriepon, suipabaThiBan 3NGKTPUHECKMA TOK, HO-PacTBOp
He OCTaeTcR XonofHoim. Mpegnaranucb Apyrue METORbLI
OKUCMEHNA YFAS, HO OHU He ARMAIOTCA 3heKTUBHbLIMU.

¥ Toxe norepren NONHyI0 Heyaa4y, Ho, MOXeT GbiTb, He
. COBCEM NONHYIO, NOCKOMNLKY A Gbit 0AHNM 13 TeX, KTO 4yco—
- BEPLIEHCTBOBANR HUSKOTEMNEPaTYPHBI! YrONbHbIR aKKy—-

MynaTop. 31y npobnemy nog Cwity PeLunTb TONbLKO XUMUKY.
Ona He ans w3nka, KOTOpLIA onNpefenser Bce CBOW pe-—
3yNbTaThl 38paHee, TAK YT0, KOrAa NPOBCAMTCA 3KChepU—

_ MEHT, OH {3ITOT 3KCNEepPUMEHT) HE@ MOXET NPOBaNUTLCA. Xiu—
MUR, XOTA U NO3UTUBHAA HayKa, HEe AOMYCKEEeT peLueHms
f. TaKUMY METOaMW, KOTopbIe TOASTCA PN PECCMOTPEHUN
F. MHOrMX (hUSMYECKuX npobriem. Pe:sym;*raT CKOpEe BCero,
< GyAsT MonyyeH Yepes TIATeNLHOE, ‘Tepnenveoe. Mcnbrra—
HYB, 8 He Yepea AeRyKUMIo K pacyeT. OfHaKo CKopo Ha—
& CTYNAT BPBMEHa, KOrfa XMMMK CMOXET ApMAEPXUBATLCH
L yeTKOro, 3apaHee 3aNNaHMPOBaHHOIO XoAa RencTend, u
[' Korna NPOLEcC HAXOXAEHUA Xenaembix peaynbTarTos Gy—
f* fIeT MCKIIOYMTENBHO KOHCTPYKTUBHLIM. Huakotemnepa-—
£ TYPHBIA YTONLHbLIN BKKYMYNSTOP AACT OFPOMHBIA MMITYNIbC
k. pa3BUTUIO 3INEKTPU4ECTBA; OH 04eHb CKOPO NpUBEaeT K
f. coapaHuio HacTosLLed NeTaTensHOM MaLMHL! U, ycxoput
£ 3HaKoMCTBO.c aBToMoGunem. Ho 3Tv v gpyrve 3afaum Gy-
i QYT NyHlUe PEWETLCA, Y NP 3TOM fonee Hay4HbIM CNoco—
[ 6OM, NPY NOMOLLM 8KKYMYNSTOPA, COEperaioLUero cBer. -
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Sueprun u3 oxpyxalousi cpeansl — Bevpanas

MONLHNUA M JBMIETENL, MCROML3YIOWMA Con—

HEBYHYIO 3HEPIUIO — 3HEPIMA 38MHOIO Tenna —
nexTPNYECTEO M3 HATYPAALHDLIX NCTOMHMKOB

Momumo Tonnuea, 8 U306UNUKM UMEETCA MATEpPUsSH, U3
KOTOPOro Mbl MOXEM W3BMEKaTb 3HepPruio. Hanpumep, or-
POMHOE KONUHECTBO 3HEPrUK 3aKMIOHEHO B U3BECTHSKE, W
MBLLIWHbBI MOMYT MPUBOAUTLCA B ABUXKEHWUE 38 CHET BhICBO—
GOX[AEHUA YronbHOW KWUCNOTbI U3 CEPHON KMCNOTbI MAN
WHBIM cnocoBom. S opHaXALI CO3AaN TaKow fsuratens, U
oH paboTan yaoBRETBOPUTENLHO.

Ho xakumu 661 HU BbUIM UCTOHHWKM NEPBUYHOK SHEP-

. rn B ByayLieM, Ml OMXHLL, H4TOBL! 66T pa3yMHBLIMK, NO—

ny4aTts ee (aHepruo) 6es 3aTpart kakoro—-nbo maTepuana.
" ¥ npuwen Kk TaKoMy BbIBOAY 04eHb AaBHO. BobuTtbes Ta-
KOrD peayrnbTarta BO3MOXHO ABYMA nyTamMu: nub6o 06—
paTUTLECA K MCNONL30BAHNIO CONHEYHON 3HEPrHN, HAKON-
NEHHOR B OKPYXatollen cpeae; nwbo nepenpasnaTts Con-
HEYHYI® 3HEepPruio B OTAANeHHble MecTa U3 KaKoro-To
OMpefeneHHoro MecTa, rAe aTa aHepruA [OCTYNHa 6e3 33—
TpaT matepuana. B To Bpema A cpaay Xe oTeepr nacnep-
"HUA METOA KaK COBEPLUEHHO HEBBIMONHUMBIN 1 0GpaTMnCcA
K BLIACHEHWIO BO3MOXHOCTEN NepBoro MeToana.

TpyaHO NoBepUTL, HO TEM HE MeHee 3TO dHaKT, 4TO C
He3anaMATHbLIX BPEMEH YenoBeK UMeeT B CBOEM pacnopR—
XKEHMUN CKa304HO XOPOLLYIO MaLLIUHY, KOTOPan Hayvusia ero
UCMONb30BaTL IHEPIUI0 OKPYXatoLen cpeabl. 3Toi Ma—
LIMHOA ABNAETCH BETPAHAA MefisHuya. B npoTusosec wn—
POKO pacnpoCcTPaHEHHOMY MHEHUIO, MOLLHOCTh, Nony4ae—
MaR 0T BETPA, MOXeT BbiTb DYEHb 3HaYUTERLHOR. MHoro
neT ceoef Xu3xu nposen obmaHyTeIR naobperartens, Nbi-
TaACL «UCNONL3OBATL NPUNUELI M OTNUBLIY, @ HEKOTOpPLIe
flaxXe Npepnarama cxwMarhb B803AyX CUNO NpunUea unw
" CMAOW BOJHGI [YTA MORYHEHUR 3HEPrUW, HUKOFAA HE MOHN—
Mas 3HakoB, KOTOpbIE MOAaBana UM CTapas BeTpAHas
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MefkHULA HB XONMe, KOorga oHa neyanbHo Maxana um py-—
K38MU U cTapanach ux ocTaHoBUTb. PakTOM ABNAETCA TO,
4TO BOMHOBOK UKW NPUAVBHLIA ABUraTenb, KaKk NPaBuno,
MMEIOT Mano WaHCOB CONEPHUYATL C BETPAHON MENbHU-
Len, KOTOpasa ABAARETCA Ay4Llen MaLIMHON NO CPAaBHEHWIO
c ynomnnyrblmu ABUraTENs MU U NO3BOAET 0YeHb NPOCTO
nony4ate 3Ha4uTensHo 6oNbUWEee KONMYECTBO 3HEPruu.
B crtapbie BpeMeHa cuna seTpa umena 6ecueHHoe 3Hade-
HUE ANA YenoBeka, NOCKOSbKY HUYTO, KPOME 3Toro, He fa—
Bano eMy BO3MOXHOCTH NepenfbiTs MOPE, 1 AaXe Cerlac
370 OYeHb BAXHaR ABNXKYLLES CUNA NPYU NEPEMELLEHUAX U

- TpancnopTupoBke. Ho cywyecTeyloT aHaunTenbHble orpa-
HU4EHUsl B 3TOM O4EHb NPOCTOM cnocobe UCMoNL30BaHUA
conHeyHow aHeprun. O6opynoBakue Gonbluoe, 3 aHeprus
nocTynaeT cka4xoo6pasHo, YTo Hen36exXHO BReyYeT 3a Co—
601 +eobxo[MMOCTL HEKONYITENA SHEpPrun U YROpoXaHue
NPeAnpuATUSA.

3HaYUTENHO NTYYLUMM CrOCOBOM MONY4YEHUA aHEePrun
6bin0 Gb1 BOCNONL30BATHCA CONHEYHBIMY NTy4aMK, KOTO-
PbiE HENPEPLIBHO KONOTAT MO 3EMNE U AaI0T HaM aHepruto
Ha MaKkCumansHoM ypoate B Gonee Yyem yeTbipe MUNNUoHA
noLaguHbIX CUl Ha KBAAPATHYID MUnio. XOTA CpegHAs
3aHeprun, NPUXOAALANCA Ha eauHULY NNoLLIBAY, B nnbom
MecTe & Te4YeHUe FoJa COCTABMSIET ANLLb HEBONbLLYIO [0
10 OT 3TOr0 KONMWYECTBA, BCE XE MOXHO 6bino Gbi 0TKpLITL
HEUCCAKAEMbIN NCTOYHMK IHEPrum, ecnu NPUAyMaTh Ka—
KOA-HUOYAL 3h(PeKTUBHBIA METOR MCNONL30BaHUA 3HEp—
rum nyye. EQUHCTBEHHEIM Pa3yMHbLIM CNOCO60OM, nasecT—
HbIM MHe B TO 8peMRA, KOrAa sl Ha4an 3y4aTs 3TOT BONPOC,
6biN0 Mcnonb3oBaHVe TEMNoBOI0 WV TepMOBUHaMUYe—
CKOrO ABUratens, NPUBOAMMOIO B [BWXEHVE neTyyen
XUAKOCTLIO, McnapaRemon B Gonnepe NocpencTsomM Tenna
nyyen. Ho 6onee TwiaTensHLIE UCCNEAABAHUA ATOMG METO—
DA v pac4eTbl NOKA3afIW, 4TO BOMNPEKN 04e8UAHO OrPOMHO—
My KONM4ECTBY 3HEPrUn, Nony4aemMomy U3 CoNHeYHbIX sy~
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Yyen, ML Manan NONA ITOW 3HERrun MOFNa UCNOoNL30-
BaTLCA TakuMm cnocobom. Bonee Toro, aHeprus, nonyvae—
Mas 33 CHeT COMTHEYHON Paguauun, ABNAETCH Neproawy—
HOW, ¥ NO3TOMY CYLLIECTBYIOT TE Xe OrpaHU4eHun, KoTopbie
MMEeInT MeCTo NPYU UCNONL30BaAHUA BETPAHOR MENbHWULLL.
MNocne ponroro nepuwopa naydenust aToi npobneme), Npy—
HUManA BO BHUMaHMe HeobxogMMocTb Hanvuus Bounepa
60nbwworo o6bema, HU3KYIo 3(hPeKTMBHOCTL TensoBoro
asvirarenf, AONONHUATENbHYIO UEeHY XPaHEBHUA 3HEepriv v
Apyrue HeRoCTaTKK, s NpULIeN K BbIBOAY, YTO €CONHEYHLIA
ABUraTeNb) HE MOXET YCMELIHO 3KCIYaTMPOBATLCA 8
NpoMbILUNEHHOM MaciuTabe.

Apyrum cnocob6om nony4erun 3Heprvm A3 OKPYXalo-
u.xeﬁ cpenbt 6e3 notpebnennn kakoro-nubo marepuana
ABNAETCA UCNONb30BAHUE TENNE, AEPXABLLEroca B 3emrne,
BOfle WKW BO3RyXe ANns NPUBEAEHUA B BBUKEHUE ABUra-—
Tenn, Xopolio U3BECTHO, Y4TO BHYTPEHHWE HacTh 3eMnu
O4eHb ropa4Me; Kak NOKa3bIBAIOT UCCNEAOBAHNA, TemIle—~
paTyps pacTeT NPonopuUMOHanbHO NPUBAKKEHWUIO K LIeHTPY
CO CKOPOCTLIO NPuMepHO 1°C Ha kaxgeie cTo ¢yTo. ray-
6uHLL. TPyaHOCTN NOrpyXeHUA Banos u pasMeiuteHus 60—
NepoB Ha rNyGUHY, CKaxeM, B ABEHaAUAaTL ThiCAY qiyTos,
4TO COOTBETCTBYET BO3PACTaHMID TemMnepaTypb no 120°C,
‘He ABNNIOTCA HENPEOAONUMBLIMUY, U Mbl, KOHEYHO, MOXEM
BOCNOfb30BATLCA BO3MOXHOCTLIO TakuM 06pa3om nony-
4YuUTL BHyTpeHHee Tensio 3eMni. Ha caMoM fiene Ham He
npugeTca BooOLLE ONYCKaTLER HY HB KaKYIo rny6uny, YTo—
6l AO6LITH IHEPIUI0 U3 HAKOTFIEHHOTO 3eMnen Tenna. Mo-
BepXHOCTHbIE CNOU 3amnu 1 aTmocthepHble Crou, pacno-
NOXEHHbIE PAROM, UMEIOT TEMNEPAaTYPY AOCTATOHHO Bbi-
COKylg, 4TOGbI BbINapUTE Kakue-HUGYAb O4eHE . NeTyume
BELIECTBA, KOTOPbI® Mbl MOXEM UCTIONb30BaTh B HaLLUUX
foiinepax BMECTO 8oAbYL HeT COMHEHUs B TOM, HTO KaKoe—
HUBYAP CYAHO B OKEaHe MOXET NepeasuraTbCR Npyu NOMo—
LY ABMFATENA, NPUBOBMMOFO. B ABIKEHUE TAKOH NeTyHen
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XMOXOCTHIO, NPU ITOM He GyneT ncnonb30BaTLCA HUKAKBNA
ApYran 3Heprua, Kpome Tenna, Uaefe4eHHoro U3 Bogbl. Ho
3Heprun, Nony4yaeman Takum criocofiom, 6ea aansHeAwe -
ro Hapalumsanma 6yneTt oveHb mana. -

SnexTpUyecTao, nonyyaemoe U3 ECTECTBEHHLIX UC~
TOYHUKOB, — 3TO €LHe OfiNH NCTOHMK 3HEPIUM, KOTODbIN
MOXHO CeNaTL AOCTYNHLIM. Paspanst MonHWiA copepxar
OFPOMHOE KONWYECTBO 3NEKTPMHECKON SHEeprun, KOTOpYo
Mbl Mormu 6b1 MCNoNL30BAaThL, Npenipa3syn ee N HaKarymn-—
san. HeckonsKko net Ha3ag s 0buABUAN 0 meToge neKTpu— .
YecKoro Npeo6pa3nBaHms, KOTOPsIA MOXET NOMO4YL OCY-
LEeCTBUTL AEPBYIO- YACTb 3TOFO 3aflBHUA, HO HaKONUTh
3Hepruic paspanos monkui.6yaet TpyaHo. Kpome Toro,
06Wen3aBecTHD, YTO INEKTPUYECKME TOKM HenpephisHO
LMPKYIMPYIOT Yepes 3eM0 U-4TO Cyl|ecTRyeT pasHocTb
aNeKTPU4ECKMX NOTEHLWANDE Mexfy Semnei 1 mobbim
aTMoCepHbiM CrIoeM, Npuiem sta paanocTs nOTenuua—
NOB MEHABTCA B 38BMCUMOCT-OT BbICOTLL

B cenasn ¢ 3TMM B CBOUX HERABHUX 3KCI'IepMMEHTBx A
o6HapyXun gse HOBbLIX, BaXHbLIX dhakTa. OauH U3 3Ttmx
(haKToB 38KNIOYBETCA B TOM, YTO mmpuqecmﬂ TOK Bbi— .
pabaTbiBaETCA B NPOBORE, HBXOARLUEMCA OT 3eMnU Ha
3HAYUTENLHON BLICOTE 38 CHET 0CEBOra M, BEPONTHO, No-

- CTyNaTensbHoOr0 ABUXEHUs 3emMnid. OnHako HUKaKon owy-

TuMbI# TOK He ByaeT Teub HenpepbiBHO MO NPOBOAY, NoKa
3NeKTPU4ECTBO He CMOXET NPOCOYUTLCA B BA3AYX (He Gy—
AeT oGHapyXeHo 8 Bospyxe). Ero yTeuke 8 3Ha4MTeNLHONM
cTeneHu Cnoco6CTBYET HANU4Me Ha NOAHATOM KOHLE Npo-—
B0OAS KNEMMbI G 04eHbL 60/bLLIOK NOBBPXHOCTLIO U € 6oNb—
LUMM KONUHECTBOM OCTPbIX HAKOHEYHUKDB. TBekuM obpa-
30M, Mbl MOXEM HETPEPLIBHO ROMYYaTh 3NEKTPUHECKYID
3Hepruio, NPocTo NOAABPXMUBSA NPOBOLA HA BLICOTE, HO, K
COXaNeHMo, KONMYeGTBo anenpwwecfras, nony4aemoe
3TM crocobom, mano.

Bropo# ¢hakT, KOTOpbI A YCTaHOBUA, 3aKAO4HEETCA B
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TOM, 4TO BEpPXHME CNov aTMocgepsl NOCTOAHHO ObMeHN—
BAIOTCA 3NEKTPUHECTBOM C 3emnen. Tak, no kpanHen Me—
pe. A ucronkosan csoun HabMoAeHN, N3 KOTOPbLIX BUAHO,
" 4TO 3EeMNA C €€ PACNONOXEHHLIMW PAROM HENpPOROARALLIEH
¥ BHeLIHe# NpoBoaALLen 06ono4kaMy NPeAcTasnaer co—
60 CUNbHO 3aPAXEHHLIA 3NEKTPUHECKUA KOHABHCATOP,
coaepXawmn, no BCeh BEPOATHOCTH, OrpoOMHOE KONWYe—
CTBO 3AEKTPUYECKON 3HEPIUM, KOTOPYID MOXHO Hanpa-
BUTL Ha MONb3y YenoBeKa, ecrv Bbino Gl BO3MOXHO B06—
PaTLCA C NPOBOROM A0 3HAYMTESNbHLIX BLICOT.
" BeposiTHo, & MOXeT BbiTb, U BO3MOXHO, 4TO CO Bpeme—
HeM OGHAPYXATCA APYIUe NCTOMHUKN JHEPIIN, O KOTOPbIX
Mbl NOKa elle HUYero He 3Haem. Mbi paxe, MOXeT GbiTb,
'HaAReM Crnoco6bl UCNONL3OBATL CUNbI, TaKWe KaK MarHe~
TU3M ¥ rpaBvTauns, ANA NPUBSRSHUA B ABUXEHUE MeXa—
HU3MOB 63 NpUMeHeHUs| APYrx CPeacTs. Takne 3aMbic—
_Mibl, XOTA M BECHMA HENPBBAONOAOGHbIe, HE. RBAAIOTCA
" He803MOXHbIMY. CneftyloLwi NpuMep NyyLLe BCEro npo—
MAMIOCTPUPYET, HTO MBI MOXEM HBIBATLCR AOCTHYbL U Yero
" Mbl HUKDTi@ He pocTuriem. FpenpcTaBuTe cebe puck, cpe—
NaHHLI M3 KaKoro-To OJHOPOQHOrO marvepuana, TOYHO
NPUrHaHHBIR U CMOHTMPOBAaHHLIA ANA BPaLLEeHWA B CBO-
60AHBIX OT TPEHUR MOQLUMIHAKAX HA FOPU3OHTaNbLHOM Ba-
ny Hag aemnen. 3TOT guck, Gyay4n COBEPLIEHHO YPaBHO—
BELLEHHLIM, GyeT HAXOAUTLCA B COCTOAHWW NOKOA B 0~
60mM nonoxeHuu. Teneps BOIMOXHO, 4TO Mbi y3HAEM, Kak
38CTaBUTL TAKOM AMCK MOCTORHHO BPALLBTLCA ¥ BbINON-
HATL paboTy Curbl rpaBnTalmn 6e3 Kakux-nubo AanbHeR—
USMX YCUNWUA C HALLBA CTOPOHbL HO COBEpWeHHO HeBo3-
MOXHO, 4TOGbI AMCK BpaLLAncA U BuinonHAn paborty 6es
KaKoM-NNBOo cynbl M3BHe. Ecrv 6k AUCK MO Tak paBoTaTh,
370 6610 6! YO, 4TO Y4EHbIe HA3LIBAIOT ¢perpetuum mo-
‘bilen, T.2. MaLWIMHA, CO3RAOLER CBOW COBCTREHHYIC ABU—
XYLLYO cHnY. HYToGbl 3aCTABUTL AUCK BRALIATLCA Mop e~
‘CTBUEM IPABUTALIMM, HaM HYXHO W30GRecTH aKpaH Npo—

118



™a(?] aton cunel. py NoMowm TaKArg 3KpaHa Met He
Aanu Gl aToM cune [ercTBOBATL Ha OAHOM NONOBUHE AUC—
Ka, n Torga nocnegosano Gbi 8palLeHne nocnefHero. Mo
KpaitHel Mepe, Mbl HE MOXEM OTPULIATb TaKYI0 BO3IMOX-
HOCTb, NOKA Mbl TOHHO He Y3HAEM NPUPORY CUMNkI rPaBUTa—
uww. MNpeacTaBbTe, 4TO 3Ta cwUna B pesynbTaTte hepeme-—
weHua (oenxeHun) Boina Gb) CpaBHUMa C CWIDH TIOTOKA
BO3[yXa, NPOXoAALLEero CBepxy no Hanpasnexuio K LeHTpY
semnu. Brvarue Takoro notaka Ha o6e NonoBuHKW AvUcKa
6bino Bbi 0AVHAKOBBLIM, U NOCAEAHWA He Bpallancs Obl
06514HbIM CNIOCOGOM; HO 8CNN OHAa NONOBUHKA 3aLUMLLEHE
~ NNacTUHOW, TOPMO3ALIEN ABWXKeHwe, Torpa puck Bynet
_ BpaLLaTbCA.

Orcrynnetive or nasamux meTonos — Boa-

MOXHOCT> ABBTOMATMMECKOr0 RBUraTens WAM

MBILAKNE], HBXUBOH, HO VABPCHNOHA, Kax yeno-—

BEUYSCNGE CYUISCTBO, WABNGKATL JHEOPTMID U3

oxpyxawieit cpeas — Masanvumit cnocob
. oue NOAYUBHUR JOPrAN

Korpa A Ha4an uay4eHue paccMaTpUBaeMon TeMbl W
KOrfia BHANOMM4HLIE VABY NPUXOAWM MHE TOra B ronosy,
XOTA A HE Gbil 03HAKOMNEH C YNOMAHYTLIMM (DaKTaMIA, TEM
He MeHee 0630p pa3Ho06pa3Hbix CrnocoGoB MCNoNb30Ba-
HUA 3HEPIUM CPenlbl YOERMA MEHR B TOM, 4TO, 4TOBbI NPUI—
T K MONHOCTBIO YAOBNETBOPUTENBHOMY NPaKTUHECKOMY
petueHuio, He06XOAWMO PaaUKaNbHOe OTCTyNNeHue oT u3-
BECTHBIX METONO0B: BETPAHaN MBNbHULIA, CONHEMHBIA ABU—
Fatenb, AswWrartens, NPUBOAVMbLI B OBUXEHWUE TEnNnoMm
36MNUK, UMEMNM CBOM OFPAHWUYEHNN O KoNM4ecTey Nony-
yaemdn atiepryii. HyxHo 6BIN0 NPUAYMSTL KaKe-To HO- -
Bbifl CTIOGD6, KOTOPLA NO3BOMA Bl HBM Nony4aTh Gonbwe
aHepruu:' B oxpyxaloulei-cpene AOCTaTOMHO TEMNOBOR
IHEprumHO NVLLL MBNaNR-6é AONA DKasanack AOCTYNHON
fna pabothl ABUraTeNs, BCIV (TONL30BATLCA U3BECTHLIMK -
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Luarpaswe b. Mony4enne aneprium ua nxpyxmoman‘cpenu.-A'— cpeps
€ MariM KanM4ecTeoM 3repruw, B, B — cpepa ¢ Gonpuivmm
KONWUHECTBOM 3Hepruy; O — xaHan oNR APOXOXBeHVA dHePI.

Ham crocobamu. KpoMe Toro, CKopocTs aTomn ROCTYRHOM
sHepruv 6bina o4eHb HU3KON. Toraa CTano ACHO, 4TO He-
06X0AMMO M306pECTU HEKOTapPbIA HOBLIN METoR, NO3B0~
PRIOLMR CNONb30BaTH GonbLue TEnnoBOR 3Hepruv cpeabt
¥ 0AHOBPEMEHHO YBEIM4YNTE CKOPOCTb 86 NePEMBLLIeHNS.
" fTweTHO Nbrance . copMynMpOBaTL UABIO TOTD, KBK
3TO BCE MOXHO OCYLLECTBUTDL, KOFAA A NPOYUTEA HEKOTO-
puie yraepxaexmua nopps KenbBuna (torpa capa Yunsama
TomcoHa), Koropbie PaKTUMECKN 03HaYaM, YT0 HeBo3—
MOXHO Hexusomy (HeoayuieanieHHOMY) MeXarnuamy aeTo~
MaTUYECKOW MaWWHbI OXNIaAWTDL - NOPUWIO Cpeabl Huxe
TEMNEPaTYPbl OKPYXaIoLierc-Bo3ayxa u paGoraTb Ha KHa—
BAGHEHHOM Tanne. ST yTBEPKABHUA MEHSF O4EHL 3BVIHTE—
pecossnia: O4eBraHO, YTO XMBOE CYWECTBO MOTNO Gbl Bbi—
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NoONHUTL 3Ty 38A84Y, 8 NOCKONbKY ONbIThI MOEA MOMo—
AOCTW, O KOTOPbIX fi'pacckasbiBan, yGegmnu mMeHs, 910
YesoBeK — aTO TONLKO ABTOMAT WK, APYrUMM CIIOR3aMMU,
aBTOMaTUYECKUA ABUTETEND, A NMPULLIEN K 38KMOYEHUIOo,
4TO MOXHO CKOHCTPYMPOBATHL MaLUKHY, KOTOPaa BbINORHWT
3Ty 3apavy. B xauecTee nepeoih cTynenn peanu3auum 8
npeactasun cebe cnegylouiut mexaHusm. Boobpaaute
TEPMO3NeKTPUHECKYIO GaTapeln, COCTORLLYI0 U3 HEKOTO—
POro Yucna MeTaIMYECKUX CTEPXHEN, KOTOPbIe TAHYTCA
OT 3eMn1 10 KOCMU4ECKOro NPOCTPAHCTEA 38 Npepenamm
atmocdepsl. Tenno, HaxofALIEECA BHU3Y, npoxopsiee
HaBepx BAOML 3TUX METAMNMHBCKUX CTepXHeRr, GyneT ox-
NaXnaTb 3eMITI0, MM MOPE, WU BO3AYX B 3aBUCUMOCTH OT
PacnonoXeHUs HUXHWX 43CTeA 3TuX CTepxHeR, n B
pesynLTaTe B 3TUX CTEpXHAX ByAeT UMPKYNMPOBETL 3neX—
Tpudeckui ToK. [lee. KNEMML TEPMOINEKTPUIECKON Ba—
Tapeu Teneps MOXHO NOJCOBAUHUTL K MEKTPUHECKOMY
AIBUraTenio, 1 TEOPETUHECKU ATOT pBUraTen byneT pabo—
Tatb ¥ paborats, NOKA Cpega, HaxOAAWAACH BHU3Y, HE 0X—
AapMTCA A0 TEMMNEPATYPb KOCMU4ECKOro MPOCTPAHCTBA.
910 6yHeT Hexvsod ABUraTens, KOTOPbIA, CO BCe o4e-
' BUOHOCTBIO, BygeT oxnaxaaTs nopumo (4acTb) cpeabl H-
Xe TeMnepaTypbl OKpyXatoulero so3ayxa # paborats Ha
8blDENEHNOM Terne.

Ho HeT 51 B03MOXHOCTH OCYLUSCTBUTE TaKue Xe yeno-
B8R, HE 3a6KUpasick TaK BHICOKG? MpepcTaBum cebe ans
WITHOCTPALMK KOPNYC T, kaK uz06paxeHo Ha guarpamme b,
SHEpPruA He MOXEeT NPOXOAUTE Yepea Hero HUrpe, Kpome
karana 0. MpegcrtaBum cebe TAKXE, 4TO TEM UNU UHBIM
CNoco6oM B 3TOM KOpFyCe NOANEPXKUBBETCH CPens, KOTo—
par aGnagaer Manon aHeprven, a-C HapyXHOA CTOPOHb!
Kopnyca umeeTcAl 06bi4Han OKpyxatoilan cpega ¢ 6onb—
WOV 3Hepruen. Mpu Takvx JONYWEeHUAX 3Heprur OyaeT
neperexkars Yepea kaHan 0 no crpenke, Kak yKa3aHo B
AUarpamMme, v nNpv CBOeM NPOXDXAEHNN OHa MOXeT ObiTb
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npeobpa3oBaHa B Kakyio-nMbo apyry:o (hopMy aHEPruu.
Bonpoc coctont 8 cnepyioweM: «MoxHo nu o6ecne4uTs
Takue ycnosua?y, «MoxeM N Mbl CKYCCTBEHHO CO3AaTh
TaKOn NPUMEMHMK, B KOTOPbIA BTEKana 6bl aHeprus okpy-
xatowen cpeast?» MNpegnonoxum, 470 8 3a08HHOM Mpo-
CTPaHCTBE Mpu NOMOLY HEKOErOo MpoLEecca MOXHO CO3-
AaTh 4pe3Bbl4aNHO HU3KYIO TeMnepaTypy. OKpyXaloilan
cpega 6ynet Torga sbiHyXAeHa OTRATb TEnio, KoTopoe
MOXET 66T NPeo6pa30BaHO B MEXBHUHECKYIO MU OPYIYIO
hopMy aHEprum, KOTOPAR 3aTEM MOXET BbiTh UCNONL30—
BaHa. Peanuays Takof NNaH, Ham AonXkHO 6biTk GaHO Npa-
BO Nosny4aTh B MOOON To4KE 3eMnu HenpepwiBHoe obecre-
YeHue aHepruen gHem u Ho4blo. bosiee Toro, paccyxnan
oTBne4eHHo, NPeACTaBAAETCA BOSMOXHLIM AC6UTLCA Bbi-
CTPOMA LMPKYNAUMY Cpegbl U TakMM 06pa3oM NepeHoCcHUTL
3HEPruio C 04eHb BbICOKOM CKOPOCTbLIO. '

3artemM NOABUNACH MbICNE, KOTOP&R, NPK YCROBUM pea-—
nM3auMK, NaBana CHEcTNnBOe pelLeHre Npobnems! nony—
“eHus aHepry ua cpenkl. Ha Geina v 3Ta MbIChbL peany—
3yemoir? H yGeaurica B TOM, 4TO 3TO Tak, M0 PRAY NPUHKH,
ofiHa M3 KOTOpbIX cnefayowas. B oTHoweHun Tenna Ml
HaXOAUMCA Ha BLICOKOM YpOBHE, KOTOPbIA MOXET bObiTb
NpeAcTasneH NOBEPXHOCTLIO FOPHOro 03epa, 3Ha4YUTENb—
HO BbILLI8 YPOBHA MOPA, yPOBEHb KOTOPOro MoxHO 0603Ha-
4YUTb Kak abConTHLIN HONL TEMMEPATYPL!, CYLIECTBYIO-
et B MeX3Be3gHOM NPOCTpaHcTBe. Tensno, KaK v BoAs,
TeYeT C BbICOKOro YPOBHA Ha HU3KUA,  COOTBETCTBEHHO,
nopo6Ho ToMy, kaKk BOQA M3 03epa HEXMT K MOPIO, TaK U
TEMMo C 3eMHO NOBEPXHOCTV MOXET YCTPEMASITLCA BBbICH,
B XOnoaHbie BEpXHUE Cnow. Tenno, xak u Bpfa, MOXEeT co-
sepliaTe paboty NpW CTEKaHMU BHU3, ¥ ecan ¥ Hac Gbin
KaKkmne-TO COMHSHMR MO NOBORY TOro, CMOXEM fIN Mbl W3-
BMeYb 3HEpPruio U3 cpeabl MPY NOMOLUY TEPMO3NEKTPU-e—
cKko 6atapeu, To Npy UCNONL30BaHUK STOTD aHanora at™
COMHEHvA pacceloTch. Hp MOoXeM v Mbl CO348Tb XOMnof B-
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AAHHOR 4acTW NPOCTPAHCTEE U 2aCTABUTL TENNO BTEKaTb
HenpepeisHo? Coafanne TAKoro NpUeMHVKa B cpeae 3k—
BUBANEHTHO CO3[aHMO B 03epe NPoCTpaHCTea NMbo nyc—
TOro, B0 3aMN0NHEHHOrO YeM—TO, YTO 3HAYUTENBHO fnerye.
80Abl. ITO Mbl MOXEM CAENaTh, NOMECTMB B 03epo pesep—
8yap 1 0TKa4as BCIO BOfly 13 nocneaHero. Ml 3Haem, 4to
£Ccnu BoAy CHOBA 3aNyCTUTL B pe3epByap, OHa TeopeTuye-
CKU CMOXET COBEPLUUTL TAKOE KONU4ECTBO paboThl, kaTo—
poe Gbino 3aTpadeHo Ha ee 0TKauKy, Ho He Gonbwe. Cne—
AOBAaTENbLHO, HET HUKAKOro BLINIPLILLA B 3TOW SBOWHOMN
onepauuu B HaYane foALEMa BOAb), @ NOTOM ee NaAeHUR.
370 03HAY3ET, YTQ HEBO3MOXHO CO3A3TH TAKOW NPUEMHUK
8 cpefe. Ho nasaiTe HEMHOro NopasMbinsiem. Terno xo—
TR U NOQYUHACTCA ONPEeaesieHHbIM 0OLWMM 3aKOHaM MeXa—
- HUKW, K8K U XMAKOCTb, HO He COBCEM. 3TO 3HEepPrnA, KOTo—
pan MOXeT npespalaThes 8 apyrie hopMbl 3HEprun Npu
NPOXOX[EBHWA OT BLICOKOTO YPOBMA K HU3KOMY. “Y4TObbi
CAEenaTh Haltly MeXBHWYECKYIO aHanoruio NoNHoK u AoCTo-
BEPHOW, Mb! AOMXHLI A0NYCTUTD, 4YTO BOJA NPU €€ NPOXOX—
AeHuU 8 pe3spByap NPeBPAaLLAETCA BO YTO-TO eiye, 4To
MOXHO 13 HEe BbIHYTh, NPUMEHAN OYEHb MaNeHLKYIO CHNY
nn 683 NpuNoXeHna xakoit-nnbo cunbl BooGiue. Hanpu-
MEp, eCNK TENNO B HALLIEM NPUMEPE NPeacTaBvuThL B Bufe
B0AbI B 03epe, TOr[a KMCAOPOA U BOROPOA, COCTaBAMOLWME
BOAY, MOFYT UATHOCTPUPOBATL APYrue OPMbI 3HEPTUM, B
KOTOpbie NPeBPaLBETCA Tenno, NEPEXORA OT MOPRYErD K
xonoaHomy. Ecom 661 nipouecc npeobpasosanua Tenna Gbin
abCconoTHO COBEPLUEHHBIM, HUKaKoe Tenno Booblle He
NOCTYRano 6l Ha HUKHWUA YPOBEHb, NOCKOSbKY BCE Terio
npespaTunack 6l 8 Apyrue gopmbl 3Heprun. CooTeeTcT—
BEHHO 3TOMY UAEANLHOMY CIIY4aio, BCH BOLA, BTEKAIOWBS
B pesepsyap. PagnoXuTCA Ha KUCNOPOL U BOROPOR, TPeX—
A€ 4eM oHa [OCTWHET AMa, U B peaynbTarte Boga Gyner
BYSKaTh ROCTORNHO, 8 pe3spsyap GyaeT 0CTBBATLCH CO—
BBPLIEHHO TYCTHIM, NIDCKONLKY 66pasylowmMecs rass 6ypyT
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ynaty4veaTthcA. Cosepums 8 Havanbnon CTBAMKU onpepe—
NeHHoe KONM4eCcTBO paboTsl HA Co3faHue NPUueMHUKa Ana
TENNa unn anA BTEKAIOWER XUAKOCTH, Mbl, TBKUM 06pa-
30M, CO3faMM YCNOBUA, ARIOLUME HEM BO3MOXHOCTb RO~
ny4ats noboe konuyecTso 3Heprun 6e3 xakwx-nubo
ABALHEALMX yeunui. 310 Geu 661 npeanbHe cnocob no—
nydeHnn aHeprum. Mel He 3Haem 0 KaKoM-TO NOAOGHOM,
abCconioTHO COBepLUEHHOM fPoLeccea NPeBpaLueHus Ten-
na, W, cneaoBaTenbHO, Kakoe-To KONMYECTBAO Tenna obbik-
HO BOCTUraeT HUKHEro YPOBHS, a B HalLIeM MeXaHWUYeCKOM
npuMepe 3TO 03HAYEET, YTO HEKOTOPOEe KONUYECTBO BOAb
6yner gocTurath gHa pesepsyaps, u 6yfeT NpoMcxoauTs
NOCTENeHHOS 1 MeAneHHoe HanonHeHne NocneaHero, YTo
NoBRBYeT 38 COGON NOCTOAHHYID HEOGXOAUMOCTb OTKaYKK.
Ho HeCOMHEHHO, YTO OTKE4MBATL XNAKOCTL HYXHO ByaeT
MEHbLLE, YeM ee BTeKAET, W, APYTMMM CNoBaMM, Ons Co3—
ABHUA HA4BNbHLIX YCNOBUA NOTPEGYETCA MEHbIE 3Hep-
run, Hem ee 06pa3ceanoch NPK NapeHn BOALI, 8 3T0 3HA—
4MT, 4TO HEKOTOPOE KONU4ECTBO aHeprun byhet nonyveHo
u3 cpenbl. To, 4To He Npeobpa3oBanach U GFEXNO BHU3,
MOXET NOAHATLCA HaBepx C NOMDLLLIC CBOeA cobeTaeH-
HO? 3HepruM, a To, YTo npeotpa3gsanack, — 3T0 YUCTAN
npuGbinb (Beinrpoiw). Takum o6pasom, AoCTOUHCTBA (npe-
UMYLLIECTBa] NPUHLMNG, KOTOPbLIA A GTKPbIN, NORHOCTLIO
PBCKPbLIBAIGTCA NPU NPEeBPaLeHUN SHEPIU HA HUCXOHA—
- LL|eM NOTOKe. '

Mepasie yCHANA N0 COI[AHNIO ARTOMATHHECKOrD
Aswrarenn — Mexawuyecknit ocyuansTop —
PaGora fbioapa n Slnune — Muaxuit soagyx

Oco3Hag 3Ty UCTUHY, B Havyan waobpeTaTb CpencTes
ANA BbINONHEHUA MOER MAESW, U NOCHE JONMUX PE3AYMUA A
npugymMan co4YetaHme (xkoMbrHauwio] 060pyAoBaHUA, KO-
TOPOE ND3BONANO MONYHATL SHEPruio U3 CpeARbl NP NoMa-—
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LM NPOUEeCcCca NOCTORHHOrro OXNaxgeHUA aTMOCPepHOro
B03fyxa. 310 060pyROBAHME NPW.MOCTORHHOM NPEeBpPae—
HUM Tenna 8 MEeXaHW4eckyio: pabeTy UMENo TeHREHLMIO
CTaHOBUTLCA BCE XONOAHEE M XONogHee, U ecny Gbl TONLKO
PERNBHO MOXHO GLITO OCTUUL O4eHB HU3KOM TeMnepaTy—
pul TaKUM cnocobom, Toraa NPUEMHMK Ang Tenna Obin 6b)
CO3/18H, U MOXHO GLINO Obi BLINENATL SHEPIUIO U3 CPefbl.
310, xasanocb, NPOTUBOPEYWNO YTEEPXAEHUAM NOpAa
KenbBuHa, HO U3 TEOPUM NPOLIECCa A 3AKNIOYMUN, YTO TaKo
pe3ynbTat MoXeT 6biTb AOCTUrHYT. H yMaio, 4TO A Npwen
K 3TOMY 3aKMIOMEHUI0 BO BTOpOit nonosuHe 1883 roga,
xoraa A 6uin 8 Flapuxe; 3To 66110 B TO BPeMs, KOFAa MOA
'MO3r Gkl BCBUENO NOTNOWEN usobpereruem, korapae A

. CAenan rogom paHbilie U KoTopoe Tenepb M3BBCTHO MNog ~ )

.HA3BaHKEM «BpalLaIciLeecs MariuTHoe noney. B tevenue
NOCheRyIGLLMX NeT A AeTansHo paapatoran NnnaH, KOTOPLIA -
Yy MEHS CO3pEN paHbiue, N3yuun patoyre yCnoBus, HO Ma—
no npogeuHyncs enepep. FipombillneHHoe BHegpeHue B
aTtol cTpaHe M30BpeTeHys TpeboBano oT MEeHR Maxcu-
ManbHbix cvun snnoTts 4o 1889 ropa, xorpa-A CHOBa 38—
HANCR 88 aBTomMaTU4Hackon Maluntbl. Bonee Twarens—
HOE MCCNeAoBaHWe BOMNPOCAE 4 PECYETLI NOKa3am, YTo pe—
3yNbLTETA, KOTOPLIA § HamepeH Gbin NONYYMTL, HENb3A
,6bIN0 NMPaKTU4EeCKW AOCTUYL, UCNOML3YA obbiMHOe a6opy-—
foBaHue. 3To NpUBENo MEHS B K34YeCTBE BTOROR CTyNeH
K M3Y4BHNIO TVNA RBUraTens, KOTOPbIA 066IYHO HA3LIBANCH
TypOUHOA ‘U KOTOpLIA, KBK MHE NOKB3anocs BHa4ane,
npegnaran Goniiue LWBHCOB ANA peaMaauum Moed ugew.
Bokope st noHasn, 410 U TyphinHa mHe TOXE He NOAXOMT. Ho
MOV YMO3aKMIOHEHUA FIOKa3bIBaNU, YT0 6CAW ABMraTenh
occoboro suage AoBacTU A0 BbICOKOH CTENeHy COBEepILeH—
crea, Toraa nnen, KDTOpr A npmyuan MOXHO peanuso—
BaTh. :

S pewiun npogonxats paapaﬁmxy Takoro naurarem
FAABHOA LENbio KOTOpPoro Geio obecrneunTs GORLLWYIO
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3KOHOMMUIO NPEBPAELLBHUA TEMNa B MEXAHUYECKYIO 3HEp—
ruto. XapaKTepHoM 4epToi aTore peurarens 6s0 T, YTO
npon3asoaALLmMiA paboTy NopiteHs He 6bin 60NLLIE HU C HeM
COEAMHEH, a MOr COBEPLUEHHO CBOGOAHO BUGPUPOBATHL C
OrpOMHOM CKOPOCThIO. Mexarn4eckue TPyaHOCTH, C KOTO-
PhiMIA f CTONKHYSICA NPY CO3NaHWA 3TOTO BBUraTens, Boim
GonbLUE, YEM £ OXUAAN, U # MPOABUTaNcA O4EHb MeieH—
Ho. 3ra paboTa npopomkanack fo Ha4sna 1892 ropa, ko-
_fAa A ovnpasunca B floHAoH, rae A Habnioaan nopa—
3UTENEHBIE 3KCMEpPUMEHT npoceccopa [bloapa co
_ CXMKEHHbIMK rasamu. [pyrue y4eHble W npexpe Toxe
. CKWXENU raabl; 0COB0 MOXHO OTMETUTL O3neBCKOro u
ukTe, KOTOPBIE OHMM U3 NEPBbIX BLINOMHUNM 3ECNYXW—
BaioLUe AOBEPUA IKCIEPUMEHTR B 3TOM HarpaBneHum,
HO TEKaRr MoLLb YyBCTBOBaNach B pabote [bioapa, 4To ga-
Xe CTapbie 3KCNepUMEHTbI BOCTIPUHUMANVICE KaK HOBLIB. -
Ero akcrnepumMeHTsl NOKa3any, XOTA 1 He Tak; KaK A cebe
3TO APBACTARBNAN, H4TO BOSMOXHO [OCTUYE 04€HbL HU3KON
TEMNEPATYPbI NPY NPEBPELLBHVIA TENNE B MEXAHUYECKYIO
paBaTy. # A BBPHYNCA, TRYGOKD nopéxeﬂuuﬁ» BCEM yBU-
AeHHLIM. U ewe Bonbiue yﬁe*neﬁnbm B TOM,.4TD MO# naH
68in peanbHbiM. g
- - BpemerHo npepeaHHaR paﬁo*m Hayanach BHOBb, W
CKOPO ¥ MeHs yxe Gbin CO3RaH ABUraTens, KOTOPbii A Ha—
3BaN-(MexaHu4ackui ocumnnaTopy. B aton MamHe Mue
ynanock u3baBUTLECA DT BCEX YINTOTHEHMI MEHXET, KNnana—
HOB ¥ CMa3Ku U YHANocb CO3RATL Takyo GeICTpylo Bnbpa-—
LU0 NOPLIRA, HTO BaNbI U3 NPOYHOM CTany, NPUKPeryieH—
Hble K HEMY Xe U BUGPOYMIOTHEHHBIE B NPOROITEHOM HB—
NpaBne+Hn, psannce Ha KycKu.-CoeavHme 3TaT AgBMIraTenb
'C AUHEBMO-MBLLMHON 0Co60M KOHCTPYKLIUW, ‘R-COBRAN Bbl—
COKOSThIhEKTUBHLIA 3MBKTPOreHepaTop, BecueHHbIA no
Pa3MEREM ¥ ONpeaeneHWIo-huanyeckux BENWYUH BCNen-
CTEUR TIOCTOAHHOW - CKOROLTY KoneGaHui; - aucTvrMan
NOCHERCTBOM STOrO arperara. f BoicTaBUn HEBKOMLKO T—
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foB 3TOR MAaLLUHBLI NOR HA3BAHUEM. EMEXSHUMECKUA U
3nNeKTpu4ecKui ocumnaTop» Ha Beemupron BeicTasxe B
Yuxaro netom 1893 rona. B ToT paa s nokasan NPUHLMNLI
pa6ioTLl MeXaHWYECKOro OCLIWIRTOPA, @ NOATMHHLIE LENM
3TOI MaLLMHL! OBLRCHAKOTCA 3aeck Bnepsbie. B npouecce
UCNONb30BaHUA SHEPrUv OKPYXaIOLLER CPefibl, KOTOPbLIA A
AepBOHaYansHo NPKIyMan, Ghiin NATL OCHOBHLIX 3NeMeH-
TOB B KOMOUHaLWMWU, KaXabid U3 KOTOPbIX HANO 3aHOBO
pa3paboTaTh W YCOBEPLUEHCTBOBATH, MOCKONLKY TaKMX-
MBLUMH HUKOrAa He CyLecTBoBano. MexaHu4eckui oc—
LUMANATOP Gbin NEPBLIM 3IEMEHTOM B 3TOM KOMBUHALWMMK, 1,
'YCOBEPLUEHCTBOBAR ero, A 06paTMnca K CREQYIOLLeMY, KO—
TOPbIM OKA3ANCA BO3AYLUHLIK KOMNPECCOop, AU3aiH KOTo~
poro 8 onpegeneHHOM OTHOLUEHWU HANOMUHAM AM3aAH
MexaHu4eckoro aouunnaTtopa. B pa6ote a cHosa cTonk-
HYNCA C HEKOTOPLIMI TRYAHOCTSMU, HO paboTa npoaBura-
Nack 3HEPrUYHO, U K KOKUY 1884 ropa A 3aBepiumMn 31
AB8a 3nemMBHTa koMmOUHBLMK U, TeM cambiM, CO3Aan obopy-—
foBaHve An® cxaTtvA Bo3gyxa, akTu4ecku ao moboro
XEenaemoro [aBNeHUR, HECPEBHUMO MeHbLUIe NO pa3amepy,
npotye v apPexTmBHee, YeM 06bI4HLIN KOMNPEeCcCop.

1 Tonbko 4T Hawan paboTy Hap TPETLUM 3NEMBHTOM,
KOTOpbiA BMECTE C hepBbiMi ABYMA 06pasosan Gkt X0no—
AWIbHYI0 MalWMHY McKniounTenbHon 3PEHEeKTUBHOCT U
NPOCTOTHI, KOrAA Ha MeHA 06PYLLIMAOCH HBCHACTbE — Y Me—
HA cropena iaboparopus, B pesynbTaTe Yero Gbin HaHeceH
yuiepb moe# paboTe, ¥ 310 3apepxano meHs. Bekope no—
cne atoro rocnoauH Kapn fluHae a6bLasun 0 CXuXeHmn
803[yXa8 MBTOAGM CBMOOXNAXAEHWN, YTO NOATBEePXAan0
TOT ¢haKT, Y10 peanbHO NPOMONKaTL OXNaXAEHUE A0 TeX
fop, NOKa He NPOU3CKAET CXVMKBHUE BO3AYXa. 370 GbINO
EAMHCTBEMHOE 3KCNepuMeHTaneHoe NoATBEepXaaHHe Yo
[0, 4TO BO3MOXXHO GLUT0 NORYYUTE SHEPIVIO U3 CPefb! NPKn-

~JyMBHHBIM MHOW cnocobom. CxexeHne BO3gyxa — 370 He
- DAY4BAHOE OTKPLITUE, KaK MONENBIOT MHOIME,-8 HAY4HBIA
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pe3yneTar, KOTOPbIA 6biN 3BKOHOMEPEH U KOTOpLIi — Al B
3atom yBepen — Gbin nonyyel, GNaransps cepbLe3tHsiM pa-
6ovam [lbioapa. Tem He mexee 3To aTkpuiTve cTano 6ec—
‘cMepTHBbIM focTuxeruam flunge. MponssBoacTBOM Xua—
xbro Bo3nyxa B [epmatinv 3aHUMANUCh B Te4eHne uYe—
Toipex NeT B MacILTA6e, IHAUUTENLHO GOnbLIeM, HYeM 8
mo6on APYroA CTPaHe; 1 STOT CTPaHHbIA NPORYKT NpuMe—
HANK ANA Pa3HO06PAa3HLIX Lenen.

C camoro Hauana Gbino o4eHs MHOro oxunanmz cBS-
3aHHbLIX C CXWXEHHBbIM TB30M, HO MoK B NPOMBILLIIEHHO-
CTV OH NpeAcTaBnAeT coboil NpuapayHyio Hagexay. Ecnm
UCNONb30BaTL Takoe 060pyAoBaHNue, KaTaopae Co3falo f,
ero’'UeHa, BBPOATHO, CHNHO CHU3UTCH, HO AAXE 8 3TOM
Cny4ae ero NPOMLILIIEHHLIA ychex BYAET NoJ BONpPacoM.
Vicnone3osaTh ero 8 Ka4ecTse XNafareHTa- HeaKOHOMUY—
HO, NOCKOABbKY ero Temneparypa uanwmuHe Huakas. Mosa-
fIepXuUBaTL TENOo NP OYeHb HU3KON TemnepaType Tak Xe
AOPOro, KaK 1 COXPAHATbL @ro FoPAYUM; A NORASPKAHUA
BO3QYX8 XONOAHLIM TpebyeTca yronk. Kpome Toro, oH He
MOXET COMBpPHU4aTL C SNEKTPONMTUHECKUM METOROM NpY
npou3sogcTee KMCNOpPoga. B ka4ecTse B3pLiB4aTOro se-
WIeCTBa OH HENPUroNeH, NOTOMY 4TO Bro HU3Kan Temnepa-
Typa ofipexaeT ero Ha HU3Kyl0 achekTUBHOCTbL, a AnA
GHePreTMYEecKUX Liened CTOMMOCTb Bro BLUE CIIALLKOM Bbi—
coka. 0gHako UHTEPBCHO OTMETUTL, HTO TIPU NPUBEREHUN
8 ABWXEHWe fABMraTens CXWwKeHHbIM ra3oM W3 Takoro
ABUrATENR MOXHO U3BNEYL HEKOE KOMU4ECTBO SHEPruK,
WAK, MHaYE, U3 DKPYXKAIOLLEA Cpedbl, KOTopan nopaepxn—
BaET ABWraTenb TernbiM, KAXRbIe ASecTV (ByHTOB Xene3a
nocnegHero copeucTayioT 06pa30BaHUIo aHepPruA Co CKo-
POCTLI0 OAHA NOLLBANHBA cUAB B Hac. HO TaKon BLMIPLIL
noTpebuTenna Bo3MeLaeTcR paaﬁon noTepen y Nponsso-
OMTens. . .

Mse acTasiocs caenatb Bonbwyto 4acTh :-aanaum Hag
koropeiv # paboTaio Tak ponro. Heobxoaumo nofienats
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HEKOTOPOe KONU4YECTBO MBXaHUYECKUX NeTanen, n HyXHo
CNPaBUTLCA C HEKOTOPLIMA TPYAHOCTAMM, ¥ Y MEHS HET
ocoGo# Hafex/abl, 4TO A cmory B Gnvxaiuiee Bpema nare—
TOBMTH ABTOMATUHBCKYIO MALLIMHY, NONYYAIOLYID 3HEPIUIO
M3 OKPYXaIOWEeR CPefibl, laxe ecnn BCE MOU 0XWUASHWA
- peanuayoTcA. MHoroe ciy4mnocs, YTo HaAoNro 3apepxe—
no moio paboTy, HO, NO HEeKOTOPbIM cooﬁpaxeuum 3a-
fAepxka 6bia NonesHoN.
.Oprnm u3 atux coobpaxeHni 66110 TO, YTO Y MEHA 6bi-
N0 AOCTaTOYHO BpemeHy, YToOb! OUeHUTL, KaKUMW MaKCcu—
ManbHbiMKU BOZMOXHOCTAMI MOTNa o6napaTs a1a paspa-—
- borka. ¥1 posroe BpeMs paGotan 8 NONHON yBEPEHHOCTH,
4TO NPaKTM4YECKan peanu3auus 3TOro MeToas NoNy4eHun
3HepruM OT CoAHLIA BT UMETL HeN3MEPUMOoe NPOMbILL—
neHHoe 3Ha4YeHne, HO NPOAONXUTEeNbHOE N3yveHre aTon
npofnembl BCKPLIIO TOT (haKT, YTO AaXe eCNN 3TOT NPOeKT -
1 GydeT NPOMBLILINEHHO PeHTabeNsLHLIM, HO He 10 HeBEpo-—
ATHOW CTENeHW.

Omxpoivve HeoxuaaHHbix cBoiicte armoche-

pui — Crpannnie aucnepumentsi — flepenasie

anexTpuHecKoid 3HOpruUM N0 ORHOMY Nposogy

Ges posspawenus — Mepepaua cksoan 3eMMo
: 6e3 BcAkMX NpPoBOROS

Dpyrvum coobpaxeHuem CTano To, HTO A NPULLeN K Bi—
BOfly, TO MEpeRaya 3reKTpo3Meprum Ha niobbie paccTon-
Husl Yepea cpefy ABNAETCA NY4LIMM pPelueHneM NPoGnemb!
VCNONb30BAHKA CONHEYHOM 3HEPruv ANA HYXA YenoBexs.
Oonroe Bpema s 6b01 y6exgeH, 4To Takas nepegaya B
‘MPOMBILLNERHOM MaclLUTabe HeBO3MOXHB, HD OTKpbLIThE,
KOTOpOE A Genar, U3MeHUN0o MOI0 TOUKY 3peHnsa. Al same-
THN, 4TO NPK ORPEIENeHHLIX YCNoBUAX BTMOCEpA, KOTO~
pan B 00bIMHbLIX YCTIOBURX ABNAETCA NPEKPACHbIM AWBNBK—
TPUKOM, NproGpeTaeT NPOBEASUYE CBOMCTBA W/ TAKUM
e6pa30oM, CTAHOBUTCA B COCTOAHWU NepepapaTh Moboe
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KOAMYECTRO 3Hepruw. Ho TpyaHOCTY NPAKTU4ECKOro Uc—
NONbL30BAHUK ATOrO OTKPLITUA C LENLIO.NepefaYn anex-
TPO3Heprum 6e3 rpoBoACB K&3annch HernpeoponMMbIMU.
HyxxHo 6bino cO308TL 11 KOHTPOMAMPORAaTE ANeKTpUyeckoe
HaNPAXEHWE BO MHOMME MUNNUOHLI BOMBT, HYXHO BLio
n3aobpect n paspaboTaTh réHepupyroLlyi0 annapaTypy
HOBOrO TUMNA, cNOCOBHYIO BbIJEPXaTb OrPOMHOE ANeKTPn-
Yeckoe HanpaXeHWe; npexae 4em QyMaTh O rnpakTuye-—
cKoM npepcTasnedHuy oBopynoBanuda, HYXHO Gbiio RO-
6uTbCA NoNHON 6830NacCHOCTK B CUCTEME, CBR3AHHOU ¢
TOKaMKN BLICOKOrO HanpsxeHua. Boe 3To Henbaa 6biNo

. CAeNaTb HWU 33 HEeCKONbKO HeAerb, NU 38 HECKONbKO MEeCcA—
uee 1 naxe nert. ' S

Pabora tpebosana TepneHuA 1 MOCTOAWHONo YCepAnA,
W, XOTS 4 MEANEHHD, OHAa Hayana [aeaTh CBOM NNORALI. o~
BOMBHO LieHHbIE Pe3ynsTaThl Obiiv NOAY4EHL! 8 Npoyecce
aTov aAnutensHom paboThl, 0 KOTOPOA Rt ROCTAPanCh AaTL
KP8TKUA OTHET, Nepe4nciinB ee OCHOBHLIE ROCTUXEHUA, NO
MEepe TOro KaK OHU YCNEeLWHO OCYLEeCTBRIIUCH.

OTkpeiTue NpoBoasiMX CBOACTEB BO3AyXa 6610 He—
OXMABHHLIM. STO 6bIN0 EAUHCTBEHHLIM HBCTOALLUM pe-
SYNLTATOM 3KCNEPUMEHTOB, KOTOpbLIE A MNPOBOAWI B TE4e—
HWEe MHOMUX NeT go aTaro. A gaymato, ato 6kino 8 1883 rogy,
Korga onpepensHHble BO3MGXHOCTW, NOABMBLUMECA 38

*CYET YPE3BLIMENHO BbICTPbLIX anexTpuyeckmx KonebaHua,
nobyauny MeHA CO3AaTh HECKOJbKO 0C0GLIX MaLLUH, Npu-
cnocobnenHbiX gna uccnegosaHua. M3—-3sa cneundmye—
ckux TpeboBaHWA Co3faHWe 3TUX MaWMH Gbino OYeHb
TPYAHBIM, 14 Ha 3TO HLUN0 NOTPaYEHO MHOTO BPEMEHU M cun;
HO MoA PaboTa Han HuMU 6bIN3 We[po. Bo3HarpaxneHa,
NOCKAAbKY C UX MOMOLLBIO A fTOAYYNST HECKONLKO HOBbLIX 1 .
BaXHbIX pe3ynbTaTtos. OgHyM W3 cambix Nepsbix Habnio—
[EHWA, COENEHHBIX C MOMOLLBIO 3TUX MBLUWH, BbINO BO3-
fAer’cTeune aNeKTpu4eckux konebaHun 4pes3BLIYanHO Bbi-
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Puc. 3. 3KCnepyMeHT, WIRIOCTPYRYIOLLMA NOHAYY ANEKTPOIHEPriy
4epe3a OAMKOYNLIA NPOBDY He3 Bo3BpaueHus. ObnivHas naMna
HaKANMBAHKA, COBAWHEHHAR ONHOW WK OBEUMMU KNEMMaMUW K NPOBOAY,
06paayiolleMy BEPXHNA CBOGDAHLIA KOHeU KaTyLKY, NOKA3aHHON
Ha choTorpaduy, 3aropaeTer 3a CUET INEKTHUUEcKUX BUGpaLWUA,
nepefaoLLXCs e Yepae3 KaTyLUKY OT 3NeKTPUYecKoro CCUUnNATOPA,
KOTOpbW pafoTaeT TONLKO HE CHY NRTYIO OT OQHOro NPOUEHTa ero

NOAHOR MOLLHGCTH. ’

COKOW CKOPOCTY HEOObIMHLIM CNOCOBOM Ha YenoBeYecKun
OpraH13Mm.

Tak, Hanpumep, A NPOAEMCHCTPUPOBA, YTO MOLLHBIE
aNeKTPUYecKme paspafbl B HECKONLKO COTEH ThiCAY BOAILT,
CUMTABWIWECA B TO BpeMs Ge3yCNOBHO CMBPTEenbHLIMM,

'S Mposperus Huromm i i 129




MOXHO NPONYCTUTL 4Epes YeNoBe4ECKOe TENO, He NPU—
HAn HeypobeTe u 6e3 narybHbix rocneacTsnn. 3Th kone—
G6aHwA cospasanu v ppyrue ocobbie gmanonormieckue
athihpexTnl, KOTOPLIE NOCHE MOEW pexnambt BbiNU FOPAYO
NOAXBA4EHbI ONbITHLIMK Bp34amit ¥ NOABEPrHYTbl AaNb-
HeALLMM UCCNenosaHnaM. 31a HoBar 06/1aCTL OKa3anach
NNOAOTBOPHON CBEPX BCAKMX OXUAAHUA, ¥ B NOCNERYIO~
LLpie HECKOMILKO NET OHA NOMY“uNa Takoe LMPOKOe Pa3su-
THE, YTO Cenyac oHa 06pasyeT BaXHBI pasnen MepuLuH-
CKO Hayku. MHarve pe3ynbTaThi, KOTOpbie, Kak nonaranm,
6biiM HEBO3MOXHLIMI B TO BpeMs, cenvac 6e3 Tpyaa no-
NY4aI0TCH NP NOMOLLIA 3TUX KONEGEHUA, U MHOTVE 3KCTe-
PUMEHTBI, 0 KOTOPbIX. U HE ME4Tasiv Toraa, Nerko Beinan-
HAIOTCA NOCPEACTBOM 3TWX KoneGanmi. S [o cux nop ¢
YAOBONLCTBUEM BCMOMWHAIO, KK AEBATL NeT Ha3ag nNpo-—
MYCTA Yepe3 CBOS Tero Pa3pAfl MOWHOA UHAYKUMOHHOM
KaTyWKy, AEMOHCTPUPYR nepeg Hay4HoiM O6WecTBOM
CpasHUTErbHYI0 6838PEAHDCTL O4eHb GbICTPD BUGPUPYIO—
“LMX ANEKTPUYECKMNX TOKOB, ¥ A 4O CUX NOP BCIIOMUHAID
naymneHue ny6nmku. Tenepb A 6bi NPoONyCTUN, CO 3Ha4N—~
TeNbHO MEBHBLLLWMM ONaceHueM, 4em B TOM JKkCrepuMenTe,
TeMu TOKEMWU Yepes Moe TENO BCIO 3feKTPOSHEPruio au—
HamMo-MaLUvH, pabotaioLmx ceryac Ha Huarape, — copok
. VNK NATLRECAT ThICAY NOWaAUHBLIX cun. H co3paBan anek—
TPU4ECKUE KonebaHna Takowm CUnbl, Y4To NPK LUPKYNALIMK
Yepes MoV PYKK 1 FPyaHYIo KNETKY OHU PACNNaBNANMY Npo—
BOAA, COEQNHAIOLLNE MOM KUCTU PYK, HO A NPU 3TOM HE UC—
MefTbiBaN HUKakoro 6ecnokoicTea. Takumu konebaHUAMU
A BO36yXAan paMKy 13 TAXeNon MefiHO NPOBOMIOKKU TBK
CMALHO, YTO MaCCH MeTanna v gaxe nNpegmeTh, obnanas-
LUME 3NEKTPUHECKIM CONPOTUBAEHUEM, SHAMUTESNBHO BOMNb—
LLKAM, 48M 3NEKTPUYECKoe CONPOoTUBIEHUE HeroBe4acKon
TK&8HW, HaxoguBLlunecs BNU3KO N NOMELLEHHbIE BHYTPL
pPaMKi, HarpeBanvchb 40 BbICOKON TEMNEepaTypLl U NNaBu—
MCh, 4acTo C CUNON B3PbIBA, U, TeM HE MEHee, UMEHHO B
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Puc. 4. 3xcnepuMeHT ANR WINIGCTPaLw NepefaYn aReKTPOIHEprun
Yyepe3 semmo 6e3 rposopa. HuxHWA KoHEL Wn [KIEMMA KaTYLLIKW,
NORa3aHHoN Ha' PPTOrPatbmm, CoeMHEHE C 3emniei. KaTyLixa To4Ho
HactpoeHa Ha BuGpaUN YIIBNSHHOM0 INeKTPUYSCKOT 0 OCHVMNNATOPA.
CaeTALyBACA NaMna HaXogUTCH B BBTOHOMHOI NPOBANGHHON PaMKe,
BO36YXAaeMOA MHAYKLMEN OT KaTyLuky, Ba3byxasemMo
AneKTPUISCKUMK KoneGaHuAMK, KOTOPLIE TIEHENAOTCS BA 42pB3 38MNI0
OT OCLWNATOPA, KOTOPLIA PESOTAET TONLKQ HA MATL NPOUEHTOB

OT CBOEW NONHOA MOLLIHOCTI. -

3TO NPOCTPEHCTBEO, B KOTOPOM NPOUCXCHMIT 3TOT YXKACHLIA
paspytumTensHbI 6ECNOPAAOK, A HEOQHOKPATHO 38COBbI-
Ban CBOIO ronoay 6e3 Kakux—MUB0 OLLYLLIEHWA U He UCTIbi—
ThIBaA HUIKEKUX BpeAHbLIX NOCNEeACTBUA.

Hpyrium HabriogeHuem CTano 1o, 4To NOCPERCTBOM Ta—
KMX KOREBaHWA MOXHO BbipabaTuiBaTh CBET HOBLIM U 60—
NBe 3KOHOMW4HBIM CnocoGoMm, KOTopbiM 06ewaeT npueec—
T K uaeanbHOW CUCTEME 3NEKTPUYECKOrD OCBeLLEHUA
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3NEKTPOHHLIMM namnsmu [vacuum tubes), noasonsaioLm-
MKW 06xoauTeCH 683 3aMeHMbi NaMn UNW HUTEN Hakanusa-
HUA, a Takxe, BD3AMOXHO, 683 NPOBOAOB BHYTPU 3AaHWA.
Sthchek TMBHOCTL TaKOro OCBELUeHWs BO3pacTaeT npo-
MOPLMOHENEHO CKOPOCTH KoneGaHui, 1 NPOMbILUNEHHLIN
yCnex Takoro OCBelenus, Takum obpa3om, 3aBucuT OT
3KOHOMMYHOrO CO3PRAHURA 3NEKTPUHecKUx xonebanun c
3anpepgernbHbIMA CKOPOCTAMM. S C ynoBONLCTBUEM Ha-
© B6mopan yenewHoe passUTUe BCEro, YT CBA3AHO C Kone—
6aHuaMK, U, N0 MOEMY MHEHUID, peanbhblil BBOL HOBOW
CUCTEMbI OCBELIBHWA He 38 ropamv.

Vlccnepoeanua NPUBENU KO MHOTAM APYriM LIEHHBIM
HaBMOAEHMAM U pe3yNbTaTaMm, OfiHM U3 KOTopbiX Gbina
AeMOHCTPpaUKUA BRINONHAMOCTU 0CTABKIU 3NEKTRO3HEPT N
no ogHomy nposofy 6e3 obpatHoro rnpoeoga (without
return). Buayane 3TuM HOBBIM cnocoGom s MOT Nepepa-
BATb TONbKO 04EHL MEBNBHLKME KONMYECTaa 3feKTpPo3Hep-
FY, HO 1 B 3TOM HBNPEBNBHUU MOU YCWIMA YBEH4ANUCH
8HanorNYHbLIM YCrexoMm.

GoTorpagms, nokasarHas Ha puc. 3, WINKCTPUPYeT —
4TQ RBCTBYST U3 B8 HA3BAHUA — PeaNbHYIO nepegavy Ta-
Koro tuna, ocyu.lecmneﬂﬂylo Ha ooopynoaaﬂuu. KoTOpoe
MCNONb30BAIOCE B APYMUX 3KCMNEPUMEHTEX, ‘OMUCaHHbIX
. snece. [Jo Kakon cTenexdn 060pya0BaHME YCOBEPLIEHCT-

BOBaNOCL C MOMBHTa MOBI¥ NepBOt AEMOHCTPALMN B Ha—
yane 1891 ropa nepep Hay4HLIM 0OLECTBOM, XOF LA S ND—
CpeAcTBOM Moero OfOpyAOBaHWA MOr 38X84b TONbKO
oAHy namnosky (Apu aTom pesynbTaT Bbint NPUaHaH YyAeC—
HeiM], ByeT MOHSITHO, KOT 2 S CKaXy, YTo cenvac 6e3 Bca-
KOro TPYAa 3TUM METOADM-A MOTY 38Xe4b HeTbipecTa wi -
NATBCOT Namn, @ MOXeT BbiTb, paxe u 6onbme Maktuue—
CKU HeT mpefesnos KONU4YECTBY 3HEPruu, KOTOPoe 3TUM
CcNocoBOM MOXET AOCTAaBNRTLCA ANR paboThb! moﬁor_p anexk-
- TPUHECKOro ycTponcTsa.
Mocne QEMOHCTPaLMM OCYWECTBUMOCTN 3TOTO CRO-

132



coba nepenayu. aNEKTPMYECTBA MHE Npuwrna B ronosy
MBICb MCNQNL30BaTL 3EMATI0 B KA4ECTBE NPOBOZHUKA, Ta—
Kum 06pa3om, obxoaack 6e3 nposofoB. HéM Gul HU GbinNo
3NEeKTPUYECTBO, OBLLEUABECTHO, YTO BEAET OHO Ca6s kaK
HECKWM3EMan XMAKOCTb, 8 3eMNIA MOXET paccMaTpu-
BATLCA KAK OFPOMHLIA PE3epByap 3NEKTPUHECTBE, KOTO—
Pbiit, A QYMEI0, MOXHO 66IN0 Gbi NOTPEBOXUTL NPY NOMOLLIU
HOMKHLIM 06Pa30M CKOHCTPYMPOBAHHOM MaLLMHLI, CooT-
BETCTBEHHO MOW HOBble ycunus Ebinu Hanpaaneuu Ha
coaflaHue crneuuanbHoro 060pyROBEBHUA, KOTOPOE BbINo
(413 BbICDKOSd.)d:)eKTMBHbIM ANA 3NEKTPUHECKOTO BO3MY-
LLEHNA 3emmn. ['Iporpecc B 3TOM HOBOM HanpaaneHum Gbin
oueHb Me.qneHHuM 1 pa6oTa NpMBNAYNA B YHLIHUE, KOrAa
MHe HaKOHel yaanock Co3aaTh HOBbIA BUA Tpchd)opma—
TOpa U UHAYKLUVOHHON KaTyuKu, 0COGEHHO NoAXoAnLLen’
BNs 3T0H ocoﬁow uenu. To, 4To 3TWM CNOCOBOM peanbHo
NpOryckaTh [nepe.qaaarb] He TONbKO MU3EpHbIe KoNu4e-—
CTBa 3NEKTPO3HePritv AN patoTbl YYBCTBNTENbHbLIX ANeK—
TponpuGOpOoB, KaK A npegnonaras BHa4ane, Ho n gocta-
TOMHO OLLYTUMBIE e€ KOnu4ecTss, 6yneT NOHATHO 13 pac-
CMOTPEHUA puc. 4, KOTOPbIA WIIOCTPUPYET peanbHbin
3KCNEPUMEHT TaKkoro TMNa C Tem xe o6opyaosaHuem, Mo-
"ny<eHHbId pasynsTaT Goin TeEm 6onee NOPasUTENbHBIM, YTO
BBPXHUIA KOHEY KaTyLiKu He Gbin NOACOeAMHEH HU K Npo-
B0OAY, HY K AiNacTuxe ans yc‘yu'ienun aq:chekrg.

| memﬁ Tenerpat — Coxper peryan--
posxu «~= Oumbxu B uccnegosanwsax Mepua -~
l'lpullnlm( W3YMUTENLHOM uylmmnbnoc'm

B Ka'-leGTBe nepeoro UeHHoro pesyanaTa MOUX 3KC—
nepnMeHTos B 3TOM rOC/IEAHEM HanpasneHnM cTan Tene—
rpach 663 NpoBoAoB, KOTOPLIM 5 'ONUCAN Ha ABYX Hay4HbIX
nexuwnx B deepane 1 mapte 1893 roga. Ha guarpamme
4C» OH NPOUANKOCTPUPOBAH MEXBHUYECKW, BEPXHAS Y8CTb
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LOunarpamma c. BecnpoBonoHest Tenerpad), IPovIIioCTPMPOBaHHEIA
MEXSHUMECKN. ’

AUarpaMMbl NOKa3bIBAET ANEKTPUHECKOoe YCTPOIGTHO, B TO
BPEMA KBK HUXHAR YacTb WINIOCTPUPYET €r0 MEXaHU4Ye—
ckui ananor. B npuHuwne ata cuctema YpessbiManHO
npocTasn. MpenactaswTe cebe fsa kameptona F, F1, oavn Ha
AOCLINAOLIER, 8 APYroi Ha NPUHUMAIOLLEN CTaHUMM COOT—
BETCTBEHHO; K HUXHEMY LITbIPIO KAXA0ro U3 HUX NPUKpe-—
MeH 048Hb ManeHbLKWM NOPLUEHb, YCTAHOBAEHHbIA B LW—
nvHape. O6a uunuHapa cooBLLanTes ¢ GonblurM peaep-
Byapom R ¢ ynpyriamu CTeHKami, KOTOpkIi, NPEANOIoXUM,
3aKALIT U 38MONHEH FIErKOW U HEeCXKUMEEMOR XUAKOCTLIO.
HeonHoKpaTHO yaapsAs No OAHOMY U3 LLUTLIPER KAMepToHa
F, manexbkitid nopuweHs, HaXOAAWMACA BHW3Y, ByaeT nog—
sepraTtecs Bubpauuu, n ero KoneGaxHua, npoxopn Yepesa
XWAKOCTS, ROCTUMHYT yAaNEeHHOro kamepToHa Fq, HacTpo-
eHHOro Ha kamepToH F. KaMepToH F Tenepb HauHeT Bu6—
puposaTh, u ero koneGanua BygyT ycuwimeareCa Henpe-
PhIBHLIM EACTEMEM yAANeHHsIM KaMepToHom F o Tex
nop, NOxa ero BepXHW PaCK34MBAIOUACH WITbIPb HE
s0ANET B SNEKTPUHECKOE COSAUHEHNE CO CTALIMOHAPHSLIM
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KOHTBKTOM «C), 38NYyCTUB Takum 06pa3oM aneKTpru4eckoe
Wnu Kakoe-HuGyaL ApYroe npucnocobnexve, KOTOpoe
MOXHO UCHONL30BATL PR 3aNUCH CUrHanNee. Takvum Npo-—
CTbiM CNOCOGOM MOXHO OGMEHMBETLCA COOGLLEHUAMMU
MeXay [BYMA CTAHLUAMU, ECNU GHANOMHHBIA KOHTAKT C'»
YCTEBHOBUTL AR 3TON Uenu 6nm3ko K BePXHeMY LUTbIPO
kamepToHa F, Tak 4To6b 060pYROBEHUE HE KaXA0R. CTaR~
LMK MOXHO BbIN0 NPUMEHNTE NP 04EPBAU KK PECUBEP U
nepenaT4mK.

SnexTpudeckan cUCTEMa, NOKA3aHHan B BepxXHeh Yac—
TV UarpamMmMbl €C», 8 NPUHLIMNE TOHHO TEREA Xe. [1sa npo-
BOASa WK mm'ypa ESP nE1SyPy, KOTprIB TAHYTCA BEPTU-
KANkHO B BLICOTY, NpeficTaBNAIT cobOR AEa KaMepToHa ¢
NOPLIHSAMIA, NPUKPENNEHHBLIMY K HUM. 3TU KGHTYpLI coean—
HeHbl C 3emnen nnactunamu E, E1 1 npucoeavtensl K asym
NOAHATEIM (NoABECHBIM) MeTannu4Yeckum nuctam P, Py,
KOTOPbI@ "HAKONNAIOT 3NEKTPUHECTBO U Takum obpasom
ycnusatoT 3pcexr. B 3Tom cnyyae 3aKpuITbid pesepsyap
R C yrpyrumu creHkamMu 3aMeHReTcs 3eMnen, a Xua-
KOCTb — 3NEKTPUHECTROM. O6a 3T KOHTYPa HACTPOEHbLI»
v paboTaioT KaK ABa KamepToHa. BmecTo Toro 4Tobb! yaa-
PATb A0 KAMEPTOHY F. Ha nepefjalowien CTaHum, HB Bep—
TUKENLHOM NOCLINBIOLYEM UNW NepeaaloLLiem nposoae ESP
Co3Ral0TCA 3nex'rpuqecme"mneﬁaﬂun NocpeAcTBOM
BO3[eACTBUA UCTOYHMKA S, BKIIOYEHHOID B ATOT NPOBOR;
3TN 3NEKTPUMECKUE KONeGaHWA NPoXoasT yepes 3emnio v
AOCTUraloT yRaneHHoro npusumatowlero nposopa £15+Ps,
B036YXXN&R COOTBETCTBYIOLLIAE SREKTPUHECKME KoneGaHuA
8 Hem. B 3TOM fPOBORE W KOHTYPE UMEeTCA YYBCTBU-
TeNbHOE YCTPOMCTBO, M pecusep S1, XOTOPbiA Takum 06—
pasoM NpUBOAUTCA & AeucTBue v 38CTaBnAer paboTatb
pene unu apyroe npucnocobneHune. KonedHo, Kaxpas
CTEHUMAR CHAGXeHa ¥ UCTOUHWKOM 3NEeKTPUHECKUX KOne-
6aHuir S, ¥ YyBCTBUTENLHBIM PECUBEPOM S1, NO3TOMY NPo-—
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CTO MCFIONL30BETL KaXHbIM M3 3TUX NPOBOAGE anbTepHa-
TUBHO ANs NEPeaaYm 1 Mony4eHA COOGLLEHUA:

TouHas -HacTpoika [BYyX KOHTypoe o6ecneyusaet
6anbiuve npenmyl_uac‘raa. Y 3TO CYWeCTBEHHO Npy Npak-
TUYECKOM UCTIONG30BaHWN cucTeMel. B aTom BTHOLLEHWM
BO3HWKSIOT PaCNPOCTPaHeHHble OWNGKK, 1, I(aK npasuno,
B TEXHUHECKMX OTHETaX NO 3TON TEME KOHTYPE! 1 YCTPOR—
CTBa ONMCHIBAIOTCA KaK 06Nafaowme STUMKU NperumyLLIe—
CTBamu, KOrAa M3 ux HenocpeacTseHHon Npupopb o4e-
BWHO, 4TO 3TO HEBO3MOXHO. YT006bI OGUTHCH ,Hamnyqu.mx
peayl'gl.-;'fama, BAXHO, YTOBEI NUHA KEXGOTO NPOBOAS Wi
KOHTYPA OT CAEAUHEHUS C 3emnei A0 ‘BepIKN Gbiia-
_ paBHa QfHON YETBEPTH OT ONUHLI BOAHLI 3NEKTPUHECKUX
KoRe6aHWA B NPOBOAE, WV PABHE ANUHE, yMHO)KeHHGFI Ha
HeueTHoe 4mMcno. He3 cobmogeHun aToro NpaBmna Npak—
TUYECKU HEBO3MOXHO NPeaynpeamMTs nomexn u obecne—
4iTh CEeKPETHOCTL coobieHwn. B aTom 3anoxeH cexper
nactpoiku. [na goctuxeHun Haubonee ypoOBNEeTBOPU-
TeNbHbIX pe3ynbTaTos HYXHO UCNOML30BaTb 3NEeKTprU4e—
ckue KonebaHus HU3KOW BbICOThl TOHA. INEKTPOMAarHUT-
Hoe UCKposoe 06opyaoBanue, KOTopoe 06LIMHO UCTONbL3Y—
6TCA 3KCnepuUmeHTaTopamu U Co3faeT Kanebanna 04eHb
BbICOKOR MHTEHCUBHOCTH, He AAET 3(hheKTUBHOA HACTPOW—
XY, M focTaTtoqHo cnabbix NnoMex, 4Tobbl cn@ila'rb obwmeH
COOOLWEHNAMU HEBO3MOXHbLIM. Ha Hay4HO GKOHCTPYHMpO—
BaHHbie, 3(heKTUBHbIE YCTPOMCTEA 46Nal0T BO3MOXHON
NPaKTU4ECKM uaeanbHYI0 HBCTPOMKY. chnepmam Bb—
MOSHEHHLIA MHOTOKPETHO HB ycosepmewcmosaﬂnm o6o-
PYAOBaHWM W NpegHa3HaYeHHBIM Anst Toro, 4Tobbl Mepe— -
AaTb MbICNb 06 3TOM KB4ECTBE, NPEACTaBNeH Ha puc. 5u B
ROCTATO4HOK Mepe 0GBACHEH B ONUCAHUN 3KCNEPUMEeHTa.

Korpa s ormcsiBan 3Th NpocTbie NPMHUMNGLI PaboTbl
GecrnposonovHoro Tenerpada; A HacTto oTMeYan, 4To uc—
NoMb30B&/MCH UAEHTUYHLIE NETaNU Y ANEMEHTLI, C ABHLIM
ybexaeHneMm, YTo CUrHanb) NepeaaloTcA Ha 3HAaYUTENbHbIE
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Puc. 5. ®oTorpadiua KaTyleK, PeBrmpylowmx He AeKTprYeckue
xonebarun. Ha dratorpadmm NOKa3aHo HECKONBKO KaTyLuek, No-
Pa3HOMY HACTPOBHHBIX U PEArMpYIoWMX Ha KonaGaHus, Nepepalomecn
UM Yepe3 2EMMO OT INEKTPUHECKOrD CCUMANATOPS. BoNbLLas, CubHa
Pa3PRKBICLIBRCH KATYWKA CNPaBa-HBCTPOEHa Ha GCHOBHYIO BUOPaumio,
KOTOPaR pasHa MATHAECATU THICAYAM B CexyHay; aee bonbline
BEPTUKANbHbLIE KSTYLWIKU HACTPOEH: Ha xonebaHusn, B ABa pa3a
NpeebIUSIoLLKe 3Ty LMdpy. MEHbLLIBA KaTyLLKa 13 Genoro rnposofa
HacTpoeHa Ha konebanua, NpeBLILBIoWME NEPBOHa4ANbHYID uspy
B 4ETLIPE Pa38, @ OCTABLIMECS MAMNEHLKNE KATYWIKW HACTPOBHL!

Ha 6onee Bbicokve ToHa. Konebanus, Npon3sopuMbie 0CLMNNATOPOM,
BLINK HBCTONBKO UHTEHCUBHLIMM, YTO OHW OLLYTWMD BO3AEACTBOBENN
HA Manesbkylo K8TYWWIKY, HACTPOSHHYIO Ha TOH, B ABAALATL WECTL pa3
Gonee BbICOKUA.

* PaCCTOAHWA NOCPEACTBOM MEKTPOMarHUTHBIX U3NYNEHWIA.
3710 oaHO M3 MHOTUX 3a6My)XABHUA, K KOTOPbLIM npueenu
VICCNER0BaHMA HECHACTHORO (ropiotowera) tnamxe. Okono
TPMALATY Tpex et Hadag MaxkcBenn, nay4an cepbesHele
3KCnepMMeHTbl, caenavhbie ®apaneem s 1845 ropy, pas-
BWIT MAESANbHO NPOCTYIO TEOPUIO, KOTOPAR BHYTPERHE CO-
eQuHANa CBEeT, NTy4nCTYI0 3Heprwo (uHdpakpacHoe uany-
YeHWe) ¥ ANEKTPUHECKUE ABNEHUR, KHTEPNPETUPYR KX, KaK
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ecnv 6bi BCe OHK NOSBUAKCH B pesynbTaTe KonebaHui r—
NOTETUYECKON XUOKOCTU C HEBEPOATHON pa3pexeHHo—
CTbIO, Ha3blBaeMOA APMpoM. ITOMy He GbiIO HUKBKMX
3KCMNepUMEHTANbHBLIX. NOATBEpXReHwH, noka [epy no
npeanaxexuto [ensMronbLa He NPeanpUHAR CepUo 3KC—
NEepUMEHTOB B 3TOM Hanpaenewmu. lepu paboran ¢ Hese—
POATHEIM MACTEPCTBOM ¢ NPOHUKHOBEHVEM B CaMYID CYTb
BONPOCA, HO OH MAN0 yRENAN 3HEpruy COBEPLUEHCTBOBA-
HUIO CBUEro ycTapesLuero o6opynosanus. Benepcteue
3TOr0 OM H8 DGPETIN BHUMBHUA HA BAXHYIO PONb, KOTOPYIO
BO3yX UIPan B ero 3KCMEPUMEHTaX, 8 7 BOCNeACTBUN
OTKPbUT 3Ty ponb BO3yxa. [10BTOPAR Bro 3KCNEPUMEHTH U
nony4asa ngyme pasynbrm A OCMEAWICA 06paTHTL BHN—
MaHueé Ha 3T0 ynymenue Cuna poxasaTenscre, BbiiBUHY—
Thix MlepyemM B nogaepxky Teopws Makceenna, 3aKnio4a-
nack 8 NPaBUNLHON OUEHKE UHTEHCUBHOCTW KonebSaHun
KOHTYPOB, KOTOpPbIE OH UCNONb30Ban. Ho A y6epunca B TOM,
4TO OH He MOT IDGTUYb CKOPOCTEN, KOTOPbIX, KaK OH iyman,
OH gocTur. KonebaHus, nonyvaeMble NOCPeAcTBOM 06opy-
NOB&HWA, MOEHTUMHOIO TOMy, KOTOPOE OH MCNOMNb3oBan,
KBK NPaBuUno, 3HBUNUTENLHO MEaneHHee, YTo 0BycnoeneHo
NPMCYTCTBUEM BO3AYXA, KOTOPbLIM NPUOCTAHABNMBEET Gbi-
CTPO BUEPUPYIOLUMYA 3NEKTPUMECKMI KOHTYP BLICOKOr0 Ha-
MPFXEHUA, TOYHO TaK Xe KaK XUAKOCTb BO3ReACTBYET Ha
BUGpMpYIoLLiA KamepToH. C Tex rop st 06HapyXun u p,py-
M8 rpvuykbl, Bei3biBaloLLME OWwBKY, Y A N8BHO NepecTan
CMOTPETb HE.8ro Pe3ynsTaTthl KAk H3 3KCMEPUMeNHTANLHOe
noaTaepXxaeHue Teopyeckux koHuenuyuin Makesenna. Pa-
6oTa BENUKOro HEMELIKOTC (PUanka RBARTACH OrPOMHbLIM
CTUMYNOM AN COBPEMEHHLIX WCCNEeaoBsHMA B 06RaCTH
3NEKTPUYECTBA; HO OHa Takxe, B GONbLUON cTeneHu 3a
CHET cBOeR NPUTRraTeNLHOCTY, NULLIANE 3HepPTuK Hay4Hoe
MbiLLSIEHME W 38TPYAHANG HE38BMCMMOE Hay4wHoe Mctne—
nosaxve. Kaxnoe HOBOE OTKPLITOE fiIBNeHne A0nXHO Gbino
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Pyc. 6. dororpethivm gCHOBHbLIX YBCTEN ANEXTPMHECKOro OCLUWINATOPa,
KOTOPbA IPHMEHANCS B OMUCAHHLIX 3KCMEPUMEHTAX.

[N

nonronmbcn IO TEOPUIO, W NO3TOMY D4EHB YACTO UCTUHA
HEOCO3HEHHO UCKAXarnach. -

Korpa s BbiABUHYN CBOIO CUCTEMY Tenerpacba. MOUM
yMOM OBMafena ULen CO3AaHNA CUCTEMbI Nepefadn UH-
hopmaumuy Ha Mmobbie PacCTOAHNA Yepes 3eMNI0 UNk OK-
pyXalowlyio opegy, NPBKTU4ECKOE OCYLIECTBNEHNE KOTO-
PO’ f CHUTEN UCKAICYUTENBbHO BAXHOM, B OCHOBHOM U3—-3a
HPaBCTBEHHOrO {MOPanLHOr0) BO3AeNCTBNA, KOTOPDE OHA
He MOFna He umeTs NoBcoAY. B kaYecTse nepso cTyneHu
B8 3TOM HaNPaBASHUN A B TO BPEMA NPEeSNOXUI NRMMEBHUTD
PETPAMCIALMOHHBIE CTAHLIMK C KONE6GaTENbHbIMU KOHTY—
pamu ‘B HBAEXOEe cOo3aaTbh Takum 0Bpa3oM peansHyio
(npakTU4eckM BLINONHWUMYIO) Nepeaavy cUrHanoe Ha or—
POMHbIE PACCTORHUS, DAXE MPY HANVHMM Y MEHS 060py[0—
BaHUR O4EHb CKPOMHON MowHOCTH. H Bbil, O[HAKO, yBEe-
PEH, YTO NPK NPasuAbHO CNPOEKTUPOBAHHOM 06opyROBa—
HUK CUTHArNBI MOXHO Nepeaasatb B Mobylo TOUKY 3emnu,
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HE38BUCUMO OT PaccTonnuR, 6e3 Heo6xogumocTu NpUMe-
HEeHUA TBKUX NPOMEXYTO4HBIX CTaHUMA. H nprnobpen Takylo
YBEPBHHOCTL Yepes OTKPbITUE HEOBLIMHOro 3NeKTpu4e—
CKOro SBAEHUA, KOTOpOoe # ohucan 8 Havane 1892 roga Ha
NEKUMSIX, KOTOPbIE A YUTAN Nepef Hay4HbIMK OBLLECTBaMM
38 TPaHKLeH U KOTOPOE HA3BAN (BPALLAIOLLBACH LLEeTKay.
370 Ny40K CBET3, KOTOPLI (POPMUPYETCH NPU ONpeReneH—
HbIX YCNOBWAX, B BAKYYMHOW KORGE U KOTOPbIA, TAK CKa—
3aTh, CBEPXLECTECTBEHHO YYBCTBUTENEH K MArHUTHOMY U
3NeKTPUHECKOMY BAUAHWUIO. ITOT CBETOBOM NY40K GLICTPO
BpaLAeTCA Mnof BO3AENCTBMEM 3BMHOIO MarHeTU3Ma [0
ABafuaTy ThICAY PA3 B CeKYHAY, B HALLKWX MeCcTax BpaLie-
HUE NPOTUBOMNONOXHO TOMY, KOTOpoe Gbino bbi B 10XHOM
nofywapuy, 8 TO BPEMA KaK B PakoHe MBFHUTROTO 3KBa—
Topa spauleHna He Gyaer soobie. B cBoem camom 4yBGT-
BATENBHOM COCTOAHWU, KOTOPOE TPYAHO AOCTUYL, OH pea—
rMpyeT Ha anexkTpu4eckoe u MBrHUTHOE BO3AeNCTBME B
HeBepoATHOW creneHwn. [pocToe HanpRXeHne MycKynos
PYKV ¥ COOTBETCTBEHHOE JIETKOE AMEKTPUHECKOE UMEHE~
HWe B Tene HabniopaTeny, CTOAWEro Ha REKOTOPOM OTRa—
neHun aT Ay4Ka, GyayT OUYTUMO BANATL Ha Hero. Korpa
3TOT CBETOBOM NY40K HAXORUTCA B TAKOM BI:ICDKOHVBGTBM—
TefibHOM COCTORHWW, OH MOXET NoKa3biBaTh {Moxe'r 6biTh
un;mxampoM] caMble cnabbie MarHuTHLIE U ANeKTpUEe—
CKNE U3MEHEHWSR, NPOUCXOAALIME B 3EMNE. Haﬁmoneuwe
3TOr0 “YyAECHOrO ABNEHMA yGemmno MeHs B TOM, 4TO 3TUM
cnocoBOM MOXHO DCYLIBCTBNATL CBA3L Ha Hip6Gom pac—
CTORHWM NPV YCOBUM, ecnu ByaeT pa3paboTtaHo o6opyno-
BaHue, crocobHoOe co3aBaTh 3NEeKTpPUYECKoe Uy Mar—-
HUTHOE W3MEHEHWE COCTORHUR, NPY 3TOM O4eHb cnaboe, B
3eMHOM LLIape Ny OKpyXaloLien cpege.
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Pazaune HOBOro npuHumna — JnexTpryecxuil

ocyunnnrop — Buipaiorxa ofmspHoro anex-

TPWYECKOID panXeNns — Jamiia orsesaer Yye-

nopexy — Teneps BOIMONHAE. MONNAHOTHAR
cER3b

1 peumn CKOHUSHTPMPOBATL CBOM YCHIMR Ha STOW
PUCKOBaHHOW 3anade, XoTA ee BLINONHEHWe GbINC CONPA-—
XEHO CO MHOMMMMW XepTBamu, NOCKOMNbLKY TPYAHOCTH, KO-
TOpLIE A0MXHbI 6BUW BCTPETUTLCA, MOTIM GbiTh. NPEORO—
fieHb) TONBKO Nocne gonrux net paboTul. 310 oaHavano or-
Cpo4Ky ApyroA paGoTbl, KOTOPOA MME O4€Hb. XATEAaCh
NOEBATUTL Cebn, HO 51 Bbin ybexxaeH, 4To HanGonee Nonea-—
HO GbiN0 MCNONb30BAETL MOID 3HEPIWI0 ANR PeLIeHNA -3TOA
38RE4N, NOCKONLKY A OCO3HEeBAN, Y10 a@dexTuBHoe 060
PYAOBEHWE ANR COSHAHUS MOLLMLIX 3EKTPUHECKMX Kone—
GaHvi, xoTopoe Tpe6GoBanoch ANA 310N creundn4ecKon
uenu, 66Na KNI0YOM ANA PeLieHnn ApYrux, 04eHb BaXHbIX
anexTpu4eckmx U thakTuyecku Henoseveckux npobnem..
31m cnocobom B0 Bo3mMOXHO CO3AaThb HE ToNbKe 6ec-
MPOBOAOYHYIO CBA3L Ha SHOBLIE PACCTOAHUA, HO U B
BO3MOXHbI Nepefa4a aHepruu B.OrPOMHbLIX KONW4YEecTBax,
CXuraxve armocgepHoro asoTa, coagaime acpexTusHo-
ro UCTOHHMKA CBETA, U MOXHO ObiN0 PewwuTs MHOrMe Apy-—
rve aspaum, GecuyeHHsie B HAY4HOM U npom,n.unennom
nnane. U, HakoHel, A NCNbLITLIBAN YAOBNETBOPEHME OT Bbi—
MONHEHNA 3TOr0 3aA3HUA U3—38 UCNONLIOBAHWS HOBOIMD
fIPUHUMNA, AOCTOMHCTBO KOTOPOro 6a3UPYeTCA Ha YAUBU-
TeNbHbLIX CBONCTBAX 3NEKTPUYECKOro KOHEHCaTOpA. On-
HWUM 13 3TUX CBOWCTB ARNAETCA 8ro CNOCOGHOCTL pasps-—
X&8Tb CBOIO HAKOTUTEHHYIO 3HEPIUI0 38 HEBBPOATHO KOPOT-
koe epems. BRarofaps aToMy emy HET PaBHbIX B B3PLIBHO#M
cwne. BapbiB gUHaMHUTE-— 3TO TOMLKO B3A0X H8XGTOYHOro,
NO CpaBHEHUIO C ero paspagoM. 310 CPeACcTEO CO3ASHUA
CaMbIX CHfIbHbIX TOKOB, CAMOT0 BbICOKO0 3NeKTPUYECKoro
HanNpAXXeHWs, Camoro CWLHOIo BO36YXAEHUA B cpene.
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Puc. 7. AxcnepuMenT Ans WINOCTPALMA UHAYKTUBHOMD BAVAHUA
ANEKTPMHECKOMD OCUUNNATOPa 60NbLIOKH MOLHOGTU. Ha doTorpadum
NoKa3aHb! TpU DObIKHOBEHHbLIE NAMITkS HAKBNMBAHWUA, 38X OKEHHbIe H8

MONHYI0 MOLLHOCTL TOKAMK, NHAYLIMPOBAHHLIMI B MECTHOM AWHUA
CBRA3M, COCTOALLEH U3 OfHOra NPosoAs, 06pa3yIouero RAoWanL B -
NATLABCAT (HYTOB HA KAXAOA CTOPOHS, BKIHIYEA NAMALY, NPORDA
HEXOAMUTEA Ha paccTofHMK cTa dhyToe OT NEPSUYHON LERK,
8036yxaeemMon o7 ocymnnrropa, Kowryp {uens) Tekxe sknipvyaeT B
cefa aNeKTPUYBCKUA KOHABHCATOP U TOHHO HECTRORHA Ha xaneGanus
OCUMNARTOPA, KOTOPLIM paboTaeT MeHLLWS Ha NATL NPOLEHTOB CBOEN
CYMMEPHOA MOLLHOCTU. )

.pyruM CBOMCTBOM KOHEHCATGPA, PaBHbLIM ND 3HA-
4UMOCTH, ABNABTCA TO, YTO Bro Paapsg MoXeT BUBpUpo-
gaTh C MOGOA XENGBMOR CKOPOCTBIO, BNMIGTE 40 MHOMMX
MUNRUOHOB B CBKYHAY. [Py UCNONBIOBaHUM [IPYraX METO—
108 51 HBONIOAAN OrpaHVieHne NOCTYXMMBIX CKOPOCTEN, U
TOrfia MHE NPULLINA 8 rofoBY CHACTNMBAs MbICNL npuber—
HYTb K KOHAEHCaTopy. H cMoHTUpoBan NpU6op Tak, 4ToGbl
3apsoxa U paspanka npoucxopwnu B 6uICTPOM YepenoBa—
HAM YEpes KaTyWKy C HECKONbKUMW BUTKAMW MNOTHOW
NPOBONOKKM, 06Pa3YIDWIYIO NEPBUYHBLIA KOHTYP TpaHCHOp-
MaTOpa UNM UHAYKLIMOHHOM KaTylukn. Kaxaeii pas, Koraa
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KOHAEHCATop paspAXxancs, TOK apoxan [auﬁpwboa’an] B
NepsU4HOM NPOBOAE W Bbi3biBaN COOTEBETCTRYIOLME KODEe-
6aHusa BC BTOpU4HOM. Tak Gbin Co3naH Tp&HCdJOpMéTOp.
VW MHOYKUMOHHAA KaTyiuks, paboTalwas Ha HOBOM-
FIPUHLIMTE U HAIBAHHAA MHON «3NEeKTPUYECKMM OCLMNNA-
TOPOMY, KOTOPLIA HAMNOMUHAET O TeX YHUKAMLHLIX Ka4ecT—-
88X, KOTOPbIE X3PEKTEPU3YI0T KOHAEHCATOP. <

3nekTpuueckue Bo3aeNCTBUA NIOOOro XenaeMoro xa-
pakTepa 1 MOLLHOCTH, O KOTOPLIX M HE MevTanu npexfge,
Tenepb NErko BbINONHWUMLE C IOMOLLIO 3TOW YRy4LLEH-
HOW annapaTypbl, 0CHOBHbIE YACTY KOTOPOW NOKa38Hb! HAa
puc. 6. [Ins HekoTopeix yeneh TPEGYETCR CUNbHOE MHAYK-
LiuoHHOE BO3AEACTBUE; ANR APYrvX LIEREN HYXHE HEOXU—
AAHHOCTb; ellie AN KaKUX—To uenen TpebyeTca UCKIIoYn-—
TENLHO BLICOKAS CKOPOCTb BUGPALMM M 3KCTPeManbHoe
[ABNEHVE; B TO BPEMA KaK [N HEKUX OnpeneneHHLIX Le—
newn Heo6x0AUMO MHTEHCUBHOE 3NeKTPUHECKOE ABMXEHNE.
Ha dotorpatwmnax 7, 8, 9 n 10 npepcTapnexsl 3Kcne-—
PUMEHTbI, BBINOMHEHHBIE HB TAKOM OCUWTIATOPE; 37w ho—
TOrpahm MoryT CnyXuTb WIFIOCTPaUMeit HEKOTOPbIX U3
nepesucneHHsix asitue 0co6eHHocTen, a Takxe Toro, Ha—
CKONEKO BAXHLIMU ABNAIOTCA OCYL{ECTBNAEMbIE BO3LEA-
cTBus. MNonHoTa NoAPUEYHOUHBIX HaANUCEN He TpebyeT fo-
IONMHATENLHOr0 ONUCAHMA.

OpHako xakvmu Gl 3Kch80pﬂMHaprlMM He nokasa- -
NCb 3TU pe3ynbTaTbl, OHW ABNSIOTCA NPOCTO HECepbe3-
HbIMUW, N0 CPABHEHWIO C TEMU, KOTOPLIE MOXHO NONY4UTL
Ha8 annapartype, CKOHCTPyMPOBAHHOM MO 3TUM HOBbIM
fAipUHLMNam. §1 coanan anexTpudeckue pa3paasl (akru-
Yeckas [1Ha KOTOPLIX OT KOHUA A0 KOHUa 6bina 6onblue
cta ¢yvoB; HO He cocTaeuT 6onbWOro Tpyna AobuTLen
[UMH, B CTO pa3 NPEeBLILIAIOWMX 3T0 3Ha4enue. A cospan
aneKTpu4eckue ABUXEeHUs, COBEPLIaIoWMECR H8 CKOPO—
CTI NPYMEPHO’ CTO ThICAY NOLLAANHLIX CUN, HO NErKo OCy-
WeCTBMMbI U CKOPOCTW B OfivH, NATb UK AECATL MUNNO-

143



Puc. 8. Karywika, 4acTU4HO NoKa3aHHas Ha ioTorpathum, coapaeT
NepeMeHHoe NEBNXEHME NEKTPUHECTEE M3 3aMAMN B 6ONbWOR
pesepeyap # 06PaTHO CO CKOPOGTLIO CTO THICAY YEPENDBAHNA B
cekyHaly. Pesepsyap 3anofiHen NONHOCTLIO N B3PLIBASTCA MPY KAXAOM
4YepefoBaHUY, KBK PB3 B TOT MOMEHT, KOFAa anNexTpu4eckoe
HBNPAXBHWE JOCTMrEET MAKCUMYMS, Paspag NPoUCXoauT C
OFNYLLISIOLUMM LLYMOM, OTEGPACHIBAA HBMPUKPEINEHHYIO KaTYLIKY HE
ApaguaTs aea yTa 8 CTOPOHY U COIARBAN TAKOE BO3BYXAEHNE
-AREKTPUYELTEE B 3B8MIIe, YTD UCKPbi ANVHOMA B AIOVM BbiphiBal0TCA U3
BOACNPOBOAHON MaruCTPEIU Ha PACCTOAHWE B TPMCTA iyTOB OT

natapaTopu.

HOB NOWIAAMHBIX CvN. B 3TMX aKcnepuMeHTax cosnasanucs
TaKkue Bo3gencyBuA, KoTopsie HUKOrAa patbtie He co3fa—
Banuch Npw y4acTum Yenoseka. V1 Tem He MeHee 3Th pe—
3yNbTaThbl — 3TO NULLIL 3AaPOABILL TOTO, YTO AOMXKHO BbiTb.

. becnpoBogHas cBA3b C NOGOM TOYKOA 3eMnn, KOTO-
Py MOXHO OCYUIECTBUTL NOCPEACTBOM ITOM armapary—
pLl, HEe HyXAaeTcs B AEMOHCTPaUMW, HO Yepes caenaxHoe
MHOM OTKpPLITUE A NonyYun abCcomoTHYIO YBEPEHHOCTL B
cBoei npaBoTe. [0BOps NONYNAPHBLIM A3bIKOM, 3T0 BOT HTO
Takoe: Korga Mbi NOBLILLIAEM 1O0C U B OTBET CribILLIM 3X0,
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Puc. 9. IxcriepuMeHT AR WANKKCTPaUMYA CNOCEGHOCTM OCLNATOPE
CO3A3BaTL MOLHOR AnexTpyeckoe geuxenue. LLIBp, nokazaxHbin Ha
thoTorpacum, NOKPLITLIA MONWPOBAHHBIM METANAUHECKMM NOKPLITUEM B
ABanUAaTH KEAAPATHLX (hYTOB NOBEPXHOCTY, NPEACTABNAET COGOA
GONLILDH pezepsyap C 3EKTPUYECTBOM, B NEPEBEPHYTLIA MECTAHOR
ROAROH CHU3Y C OCTPLIM 0G0A0M U ¢ GONLLUNM OTBEPCTUEM, Yepe3
KOTOPOE ANBKTPUHECTBO MOXET BhiTe4b (YRETYYUTLCA) 0 38MONHEHURA
peaepayapa. KOMYecTBO aNEKTPUYECTBA, YHACTBYIOLIer0 B ARUKEHWN,
HaCTOMLKO BENKKO, 4TO XOTA 6OMbLUaA Y48CTL era YNeTyHNBaETCR Yepe3
fipegycMoTpeHHbie 060a MU OTBEPCTME, TEM HE MEHEE Wap, UM
Pe3&pBYap, NONEPEeMEHHO DNYCTOWIAETCA W 3aNO0MHABTCA RO,
- NePeNMBaHMA Yepes kpai {4TO O4BBWANO BUOHO NO PasSPAAY,
cTexaiowlemy Ha BEpXyWKE Wapa) 6T0 NATLRECAT ThiCAY Pa3 B MUHYTY.



Mbi 3HAEM, YTO 3aByK Fofnoca, AOHKHO ObiTb, AOCTUM yaa-—
TIBHHOM CTEHKM W NPErpagbl, OT KOTOPOR Ok OTPA3WICA.
TouHO.TaK Xe, KaK U 3BYK, INEKTPUHECKAR BORHE OTPaXa-—
€TCA, 1 BO3HWKEET 3NEKTPUHECKOE ABNBHUE, NOFoGHOE
3xy, M3BECTHOE KaK ¢CTOA48R) BONHA, T.6. BOJIHA C HENnof-
BVXKHLIMW Y3N0BbIMU M BEHTPanbHbIMYU 30Hami. BmecTo
NOCLINKK 3BYKOBbLIX BUGpaLMA K YyAANeHHOW CTeHRE | No—
cobifian anekTpuyeckne KoneGaHus K OTRaneHHsiM rpa-
HWUEM 3eMfM, U BMECTO CTeHbl 3eMNA OTBEYana Ha 3!
xone6aHus. BMecTo axa 8 Noay4yun CTBUMOHBPHYIC 3neK—
TPUAYECKYIO BONHY, BONHY, KOTOPAR OTPaXanack OT OTRa~
NeHHOro Mecra.

CTauoHapHbIE BOMHBI B 38MNE 03HAYAIOT HE4TO 60Nb—
es, 4eM NpocTo GecnpoBogHOM Ténerpag Ha noGoe
paccrosHue. OHu NO3BONAT HaM AO6UTLCA MHOMMX BaXHbIX
peayRLTATOB, AOBUTLCS KOTOPbIX MHBIM NYTEM HEeBO3MOX~
HO. Hanpumep, Mbt MOXEM N0 XeNaHu ¢ Nepaaawet
CTaHUUWIK NOCNaTb anexKTpuYeckoe Bosneacrsua 8 mobon
paioH 3eMrin; Mbi MOXEM ONPenenTL CPaBHUTRNLHOE No—
NOXEHUE WNKU KYPC ABUXYLLErocs o6bexra, Takora Kak
CYAHO Ha MOpe, PacCTofHWe, UM npouaeﬂﬁoe. unm ero
CKOPOCTDL; WU Mbl MOXEM NOCHaTh Haf 3eMINgH. NeKTpU-—-
4ECKYI0 BONHY, NYTEWBCTEYIOWYIO C NOGOA CKAPaCTRIO Mo
HaWEeMY XenaHuio, HayuHag, oT L'epenau.nmeﬁt eﬁopocm W
KOH48R CKOpOCTbIO CBeTa.

C TakmMm pasBuUTUEM Y HaC ecTb BCe OCHOBaHm OXU—
[Tk, YTO B HE 04EHb OTAANeHHOM Gyayuiem Térerpacube
nocnanvs ByayT nepenasaTeCa Yepes okeaH Hea kabens.
Ha xopatkue paccTonHUA Ham HyxeH 6ecnpoBONOHHbLIV
TenedoH, ANR KOTOPOro HE HYXHbl OALITHLIE ONEepaTopbl.
Yem GonbLue NPOCTPaHCTBO, KOTOPOE Hano npeofAoneTs,
Tem Gonee LenecooGpasHon CTaHOBUTCA CBA3L 683 Npo-—
sopoB. Kabenb — 370 He TONLKO Nerko NoMaloLUACS W A0~
POrOCTORLLMA MHCTPYMEHT, HO OH OrpaHWYMBAEeT. HaC B
CKOpOCTW Nepepayiu no Npu4uHe onpegeneHHoro anex-
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Puc. 10. DoTorpagmn IKCNEPUMENTa, WIMOCTPUPYIOUIErD REHCTENE
INSKTPUHECKGra OCLWIIATOPa, CHaBXabUIero 3Hepiruen CO CKOPOCTLIO
CEMLAECAT NATH ThICRY NOWAAVHLIX CWSl. Pa3paf, COaRaOUMA CHnLHYI0

TATY 13-3a HAlpesa BO3OYyX8, YHOCKTCA HOBEPX Yeped aTKPLITYID
Kpbilty 3aaHnA. Cameii GONLLLIOA PA3MEP NO LIMPUHE MPUMEPHD
cembpecaT gyros. Hanpsaxeume — Gonee AB3AUITU MANNIMOKOB BONLT,
8 ToK konebneTca (MeHReTcs) CT0 TPUALATL THICRY Pa3 B CeKyHAy.



TPUYECKOrO CBOMCTBA, HEOTAGNUMOr0 OT €ro KOHCTPYK—
. MpEBUNLHO OPraHNM30BaHHLIA 38BOA ANA ocywiecrs-
nexvn 6eCNPOBOIOYHON CBA3K QONXEH UMETL Ha NOPRAOK
Gorbluyo pa6orocnocobHOCTs xabens, 1 oH ByneT HecTu
HECpPaBHUMO MeHblune 3aTpaTel. poineT HeM+Horo spe-—
MeHU, A Bepr, NPexAae 48M KOMMYHUKaLMA NOCPenCTEOM
kabensi CTaHyT yCTapeBLIUMMU, NOCKONLKY NepenaYa cur—
HanoB HOBbIM METoOM GyAeT He Tonbko BbicTpee u ae—
UeBNe, HO U HaMHOro GesofnacHee. Wcnonbays HoBbIA
cnocob naonauvK NocnaHnuin, KoTopeld | nsobpen, MoXHO
pobuTtbea npakTuyecku 6e3ynpeYyHon CEKPeTHOCTI.

1 noka Habniopan 3a BbiLENepeYUCnNEeHHLIMU BO3[er—
CTBUAMM Ha OrPaHUYEHHOM PECCTORRWM B NpUMEPHO Lie-
CTBCOT MUnb, HO, NGCKOMLKY hAKTUYECKU HET orpaHuye-
HUA No MowHOCTY BUGpaumnn, NPoM3BOAYMMbIX NOCPEACT-
BOM TaKoro OCLIMNNATOPA, A COBEPLISHHO YBEPEH B YCnexe
NpeanpuaTUA No OCYLIECTBNEHUIO TPAHCOKEeaHWYECKOM
cer3au. Ho ato ewle He Bce. Mow 3sMepbl 1 pacyeTbl noka—
38MM, 4TO COBEPLUEHHO PERNLHO CO3AATL Ha SEMHOM LUa-—
P8, KCNOMb3YS 3TU NPUHLMNL), SNEKTPUHECKOE ABMUXEHUE
TAKOR BeNnM4YMHbI, 410, 683 ManeAwero COMHeHWA, ero
snuARue GyaeT OUlyTUMO HE OAHON N3 HBLIKX GMmKanLIMX
rnaHeT, Takux kak BeHepa u Mapc. Tak ¢ npocToi Bo3-
MOXHOCTY MeXNNaHeTHOM KOMMYHUKaLW HEYUHBETCH
3Yan BePOATHOCTW. Ha camom AEN€é 70, MTO Mbl MOXEM
OCYWBCTBUTL BUCTSHLIMOHHOE BO3QENCTBME Na ORHY U3
3TMX AnaHeT HOBbIM CNOCOGOM, 8 WUMEHHO BO3MYyLlaA
3NEKTPMHYECKDe COCTOSHUE 3eMIU, BHE BCAKUX COMHERWA,
Tako# MeTon co3naHua Nopo6HOM CBA3KU, 0gHaKo, Cyule-
- CTBBHHO OTNIMYAETCH OT BCEX APYIUX, NPEeAnoXeHHbIX yYe—
HetMW. Bo BCEX Npedbiaymx cny4anx TOMbKO MN3EpHan
4acTb OB{LEN IHEPTMN, ROCTUraIOLLIEA NAAHETbI, — CTOMb—
KO, CKONbKO 6610 Bbl BO3SMOXHO COCPENOTOYUTL B 3ep-
KanbLHOM OTpaXaTene, — Morna UCnofb3oBaTLCs NPeano-—
naraembiMm Habmonatenem B ero npubope. Ho cnocobom,
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NPEfNoXBHHLIM MHOA, OH CMOXET CKOHLIEHTPUpOBaTL B
ceoem npu6ope 6onbLUyio NOpuMIo obuien aHeprum, Ha-
NPaBnNexHon Ha NNaHeTy.

Kpome mexaHu4eckoro 060pyRosaHus, ans coanaHMﬂ
Koneﬁanuu Tpebyemoit MOLHOCTU Mbl AONXHBI UMETH TOH-
e cpenacTea 0bHapyxerva cnabbix BO3REencTBUM, OKa-.
3bIBAIOLLMX BAMAHWE HA 3emmio. [1Ns Takux Lenen A Toxe
coagan Hosble MeTofbl. Mcronsaya ux, Mel CMoXeM, Cpeam
npo4ero, 3aMeTUTb Ha 3HA4YUTENbHOM PACCTOAHMU aNC—
Bepr unu apyroi obbexT Ha Mope. Mbl Takxe CMOXeM oT-
Yab SIBNEHUA HA 3eMne, A0 CUX MNop He
MTO Mbl MOXEM NocnaTthb coobuieHue Ha'
xaxym—nuﬁygb rlheueTy aTo 6eCcCnopHO; TO, 4TO Mbl CMO-
XEeM Nony4uTL oTBET, BEpOATHO; 4enoBeKk — 1o He enH-
cTBEHHOE )KMBOB CyLLUeCTBO B SeCKOHB‘-IHOM NPOCTPAHCT—
Be, OlapeHHOe Pa3yMoM.

Mepenawa anextpuvecxoit axveprum Ha moboe

paccronuue Ge3 nposogos CORNAC OCYWIECTER-

ma — Hannyuuime cnocobsi yReNIMHBHMA ChbL,
YCKROpAIoLIeR venose4ecKylo Maccy

Haubonee ueHHbIM HabsmoaeHMeM, CenaHHbIM B NPO—
Lecce 3TuX MCCNenoBaHmib, buN0 HEOOLIKHOBEHHOE NoBe—
AeHue aTMocdepsi N0 OTHOWEBHMIO K 3F1IEKTPUHECKIM UM—
NyNbCam OrpoMHON 3NEXTPORABIKYLLEN CUNbL. KCNepu-
MEeHTbl nokasany, 4To BO3QyX NpU 0ObIMHOM fAaBneHuK
CTAHOBWNCS!, HECOMHEHHO, TOKOMPOBOAALIMM, 1 3TO OT—
KPbU0 YyAECHYI0 BA3MOXHOCTb repefayy 50nbiunx Konu-
4ECTB MEKTPO3HEePrUun ANA NPOMBILNEHHBIX LUEeNen Ha
GonbluMe paccTosHWS 683 NPOBOA0E, BO3MOXHOCTh, KO-
TOpas 0 HAcTOALLErc BpPEMeHV PACCMBTPYBARach Kak
Hay4Has meuTa. [py panbHerlwem UGCneaosaHuy obHa-
PYXUWNCA BaXHbIA (HaKT TOro, 4TO 3NEKTPORPOBOAHOCTD,
coobiligemas BO3yXy 3TUMK 3NeKTPUNECKUMU UMNyNLCa-
MM BO MHOIQ MUNIIMOHOB BOSbT, 04eHb BLICTPO BO3pacTa-
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na Co CTeneHblo Pa3peXeHHOCTH, TaK HTO 8TMOCKhEepHEIe.
CNov HAa Q4eHb YMEPEHHbiX BLICOTaX, B0 KOTOPbIX ferko
AobpaTLCA, MOMyT ABMATLCS MPEBOCXOAHOR TOKOBERYLUEH
OOPOXKOW ONA TOKOB 3TOro TUN8, Ny4iue, Yem menHbin
nposog,

Takum 06pa3oMm, OTKPbITUE 3TUX HOBLIX CBOWCTE BTMO~
cthepbl He TONLKO AaNc BO3MOXHOCT AR 6ecnposonoy-
HOM Nepefayy GoNbLUMX KONMUMYECTB 3HEPruM, HO 4TO Gbino
eluye BaXHes, 3TO BCENANO YBEPEHHOCTL B TG, YTQ TAKUM
CNocoB6oM 3HEPrMic MOXHO MepenpasiATe 3KOHOMHO.
B 3TOR HOBOW GUCTEME HE UMEET MPAKTUHECKN HUKAKOro
3HAYEHUA, NPOUCXOOMT 1 NEPeRa|a IHEPrv Ha PacCTOR—
HME B HECKONBKO MUstb UM B HEGKONBKO ThICAY MUNb.

Mackoreky s K HACTOALEMY MOMEHTY HA CaMoMm fene
HE OCYLLECTBWN 3TUM HOBbIM METOROM Nepeaayvy 3Ha4v—
TENLHOro KONMMYECTBA 3HEPruM, Takon, KoTopan bkl UMEna
NMPOMbILLNEHHOE 3Ha4YeHue, Ha Gonbiyoe paccTosHue, A
38NYCTUN HBCKONbKO MBKETHbLIX NMPOM3BAACTE C TAKUMU XKe
TOYHO YCNOBUAMW, KOTOPbIE GyayT CyLecTBoBaTh Ha Sons—
LLOM 3aBOAEe TAaKOTO TUNA, U H3 HKX GbINa NONHOCTLIO MPO-—
AEMOHCTPVpOBBHA PEeanbHOCTbL TAKoR CUCTEMLL. JKCie—
PUMMEHTHI MOKA3ANN, YTO NPY ABYX BbIBOAAX (KnEMMaX), yc—
TEHOBSIEHHLIX Ha BLICOTE OT TPWAUATY [0 TPUALETY NATU
ThiCsi4 (BYTOB Hag YPOBHEM MOPS, U NP SNEKTPUMECKOM
HBNPAXEHMN OT NATHAAUATV RO ABAAUATU MUNANCHOB
BONGT MOXHO NEPEAaBaTb 3HEPIUIO B THICANM NOLLAMHLIX
CW/) Ha PACCTORHAA B-COTHY, 8 CNK HEOGXOMMO, U THICAYM
munb, OfIHAKO 51 O4EHb HAREIOCH, YTO CMOFY CHEHb 3HAYW~
TENbHO GHU3UTL BLICOTY NOAHATUR BLiBOAGE {KxNeMm). Cy—
LUECTBYET, KOHEYHO, LIMPOKO PECNPOCTPAHEHHDE NPey-
6expeHne NpoTUB UCFONb30BaHWA SAEKTPNIECKOro Ha—
NPXENVST B MWINWOHLE BONBT, YTO MOXET BbI3BaTL noner
MCKP Ha paccTosiiue B COTHU (PyTOB, HO, KaK Bbl napagok-
CansHO 3T0 HY BbIrNKARNO, CUCTEeMa, KOTOpYIO A ONvCan B
TEXHUYECKUX nybnukauusx, npegnaraer Gonee 3HauM—
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TENLHYI0 MMYHYI0 6830NaCHOCTL, YeM GONBLUMHCTBO 06bIY—
HbIX pacnpegenuTentHbix (pasgaToyHbix) ceTen, NCnosb—
3yeMbix Ceruac 8 ropoaax. B 6onbwon crenenn Mosi yBe~
PEHHOCTHL CBA3aHA C TeM (DAKTOM, YTO XOTA A BbINONHAN
CHOM 3KCNIEPUMEHTLI B T@HEHUE PANA NET, HU A, HU MOW ac—
CMCTEHTL! HE NONYYMNN HUKAKMX YBEUUA.

Ho yto6b! RO6UTLCA BBEAGHUA 3TON CUCTEMbI B NpaK—
TWKY, HEOBXOANMO BBLINONHUTL PAR BAXHLIX TPE6OBAHUA.
HepocraroqHo cosgate Npubope!, MOCPEACTBOM KOTOPbIX
MOXHO OCYLLLeCTBUTS TaKylo nepeaayy. [lonxHo 6biTe cO3-
ABHO MexaHu4eckoe oGDPYAoBaHWE, KOTOPOe MO3BONUT
npeo6pa3oBLIBaTL K. NEPENPEBIATL 3NEKTPUYECKYIO 3HEP—
FAI0 O4EHb SKOHOMHO ¥ NPaKTH4HOo. Kpome Toro, AonXeH
6bITh MPEMIOXEH CTUMYA TeM SMOAAM, KOTOPbIE 3aHUMB~
10TCA NPOMLHLNEHHOA Pa3paboTKON eCTECTBEHHLIX NC—
TOYHUKOB IHEPTUN, TAKUX KaK BORONAALY, FAPEHTUPYA UM
6onee 3vauuTensHyio NPUbLING Ha BROXEHHLIA KanuTan,
Y4EM TO, 4TO OHW MOTYT NOAYHUTH NPU PE3BUTUN MECTHOM
co6cTeeHHOCTH (RNBAEHNIE).

C TOro MOMEHTa, KaK GblND 38MEe4eHD, YT, BONPBKN
YCTORBLUEMYCA MHEHMIO, HU3KME W NErko JOCTIKUMbIE
cnou atmocgepbl cnocabHbl NPOBOAUTL INEKTPUYECTBO,
6ecrnpoBonoyHan Nepenava INeKTPo3Hepruy crana 3aga-
HAEM ONA VHXeHepa, NPEBOCXOAALMM Bce Apyrve no
BaxHocTw. MNMpakTuieckan peanu3aumn SToro 3agaHnn 6y—
RET 03Ha4aTh, Y4TO 3Heprua Gyper ROCTYHa [UIf1 HYXA 1e-
NOBEKA B MOGOM TaYKE 3EMHOM0 LUIapa, 1 He B Manbix KO-
NMYECTBAX, KaK 3TO MOXET fPOMCXOANTL NpY ee nony4Ye—
HUM 13 OKPYXSIOLIeR CPedbl NPV NOMOLLM NOAXOAALLERO
060pyRoBaHUs, 8 B KOIMHECTBE, B CYLLUHOCTU HEOTPaHN—
YEHHOM, #3 BOAONAR0B. TorAa SKCNOPT 3Heprun cTan fb
MMABHbLIM NCTOMHUKOM nnxona AW MHOMMX YAS4HHO pacno-—
NOXEHHLIX CTPaH, Takux kak CLLIA, Kanana, LieHtpansHan
u l0xHan Amepuka, LLisenuapus n Lieeuywn. Miogn mornm
6b1 paccemTbes NOBCIOAY, YROGPATL U OPOWATH NOYBY €
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HebonbLIMM youiem, MOriiM Bbl npespaTtuTb 6ecnnoaHole
NycTBIHK B cafb), U TakuM 06pa3omM BECb 3eMHOM Wwap 6bin
6bi npeobpaxer u gtan Gl 6onee NPUroaHLIM MECTOM XH—
TeNbCTBA [/ YenoBe4vecTBa. Becsma BEpOATHO, YTo ecnu
Ha Mapce ecTe pasymHbie Cyulectsa, OHW yXe AaBHO
0CO3Harnu 3Ty NPocTyi0 UHel0, 4TO MOXeT OGBACHUTL N3—
MEHEeHUA Ha NOBEpPXHOCTU 3TON MNaHeThl, 3aMeyveHHbie
acTpoHomamu. Atmocdepa Ha Mapce umeeT 3HaunTenb-
HO MEHLLLYIO NNOTHOCTS, Yem Ha Semne, 4To fenaet 3apa-
HWe NO NepepaYe 3HePrunN 3Ha4YUTENLHO Gonee NerkuM.
BO3MOXHO, YTO CKOPO Y HAC NOABUTCA aBTOMATUYE—
CKuit TENNOBOW OBUraTens, NO3BONAKLLMIA NONyYaTh HE—
SonbLIME KONUHYECTBa SHEPIrUk U3 OKPYXAIOWEeNR cpefibl.
CywiecTteyeT ele BEpOATHOCTb, XOTA U HEGONbLLIASA, HTO Mbl
MOXXEM NONY4UTb 3MNEeKTPO3IHEPFUI0 HENOGPEACTBEHHO OT
COnNHUa: 3TO MOXET BbITb B TOM Criy4ae, ecni Teopus Mak—
cBenna BepHa, CornacHo KOTOPON BCe 3NeKTPUYeckue Ko-
ne6aHus KCXOANAT OT conHya. fl ece ewle uccnenylo atoT
Bonpoc. Cap Yunoam Kpykc nokasan B CBOEM KPacWBOM
U30BPETEHUN NOR HA3BAHUEM (PAAMOMETRY, 4TO fly4MU MO-
ryT cO3A8Tb NOCPEACTBOM CTONKHOBEHWA MEXSHUNECKYIO
cuny, 1 3T0 MOXET NPUBECTU K HEKOTOPOMY. Cephe3HoMY
OTKPbITUIO, 8 UMEHHO K UCNONb30BAHWIO CONMHB4HbIX NyYen,
8 HEKOTOPOM CMbIGNE, NQ—~HOBOMY. MOryT BbiTb OTKPBITI
Apyrvne UCTOYHNKK SHEPrUK, U MOTYT GbiTb OTKPbIThI HOBbIE
METORb! NONYYEHMA SHEPrMK OT COMNHLA, HO KX OAMH U3 HUX
He GyaeT paseH No BaXHOCTU nepena4e 3Hepruv Ha mo-
6oe paccTosiHue 4epes cpegy. A He mory cebe npeacTa-
BUTL APYroe TeXHUYEeCKOe BOCTWXKEHME, KOTOpoe UMEeNo
Bbi TEHAEHLMIO 0BbEMHSATL Pa3HLIE 3EMEHTbI Yenoseye—
crea Gonee achhekTUBHO, 4eM 3TOD, ¥ KOTOPOE YCUNUBANO
6bl ¥ 3KOHOMUNO 4ENOBEHECKYI0 3Heprun. 310 6bino bbt
NYYiLMM CPERCTBOM YBEIMHEHUA CUbl, YCKOPRIOLLEN He—
nose4eckylo maccy. C apyron-cropoHsl, ecnv 8 mobon
TOYKE 3EMHOr0 LLapa 3HEPruic MOXHO NONYYaTb U3 oKpy-
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Xaloien cpefbl B oOrpaHM4eHHbIX KON4YecTBax NocpeacT—-
BOM aBTOMAaTU4ECKOro TefNOBOro ABUIraTenst unn UHLIM
CNocoGoM, YCNOBWA OCTaHYTCA TAKMMM, KaK U npexge. Ye-
NoOBEYECKaNA QEATENLHOCTL ByAeT 803pacTaTh, HO fOaW
OCTaHYTCA YyXXBKamK, Kak 1 npexae.
1 Npefasnxy, YTO MHOrMe AIAYK, He FOTOBbIE K 3TUM pe-
3ynbTaTaM, KoTopbie M3a—3a AnvTenbHon paboTht o 3Ton
NPoGNEMEe KaXYyTCR MHE NPOCTLIMU U 04EBUARHBIMK, BynyT
No—-NpexXHeMy CHUTaTL 3TH PEe3yNbTaTbl RANekuMu oF
MPaKTMYECKOro NpuMeHeHWsA. Takas 0CTOPOXHOCTb U na—
Xe ONMNo31LUA HEKOTOPLIX NICAEH ABNAITCA TAKUM Xe MNo-
NE3HbLIM KA4eCTBOM N HeoOXoOuMbIN SReMEHTOM B YENo-
BEYECKOM NPOrpecce, Kaxk v GbiCTpan BOCRPAMUYUBOCTL U
aHTY3WaaM gpyrvx mopei. Tak, Maccs, KOTOpas conpo-
-TUBNAETCA CMN8, NpULLIefLLeR B ABNXEHHE, YBBAHINBIET
3Hepruto. Y4eHblh He CTPEMUTCH K CMIOMMHYTHOMY pe—
syneTaty. OH He oXxuAaaeT, 4To ero NpoaBUHYTHLIe [Nepeno-
" Bble) m;ievr.ﬁyny‘r QxQTHO NnpvHUMaTkeA. Ero paora noxo-
Xa Ha pabaoty ceAatens — oHa HanpaeneHa B Gypyulee. Ero
Aonr — 3an0XuTb iyHASMEHT /1R TeX, KTO NPUNET nocne
HaC, W yKa3aTs MyTb. '
HeT BhilLe paROCTY, 4EM 8 CPOK 3aKOHYMTS AENO.
B cBoen He comHeBanch npasoTe,
Vo enepen, Bbiuarvean cMeno,

He nonnaBancs NPUSPaYHON MevTe..
FlycTe Nec BOKPYT HEM KAXeTTH NWLLIb YBLUEeR
GecnanesHol,

Mnmrapw —oh yxpoer#nc

VBcnen 3a Mete cxaxem mis: «Hanencnl»

prﬂMGb ¥ MbICIW, TBOI HACTYIIUT 4aC. .
(Mepeaoa 1. 3uixosa)



SHAMEHMTBIE
HAYMHbLIE 3ABIIV)KAEHH
«3nexTprKan 3KCNepUMEHTEPY,
diespans, 1919

qenoaeqecmﬁ MO3f CO BCeMV EF0 yavBWUTeNkHbIMMK
BO3MOXHOCTAMM M MOLLbIO AaneK oT Toro, YTobbl Hbims
Ge3ynpe4Hoi MaLwMHOW. BONbLUMHCTBO ero oTaenos Moryt
HaXOAWTLECA B WASanNbHOM paBO4eM COCTORHWK, ODHaKD
KaKUE—TO U3 HUX ABNSAIOTCA STPOUPOBAHHLIMK, HEPA3BN-—
TbIMA UM COBEPLUSHHO OTCYTCTBYIOLUMU, Benukne niofn,
NpeacTaBuTeny BCeX KNAccoB M npodeccuit — y4eHbie,
nuaobperarenu U pacyeTNnBbe (PUHAHCUCTLI, — OCTaBU B
UCTOPUW CBO% CREM HEeBEPOATHLIE Teopuw, HepaboTaoume
YCTPOACTBA U HEOCYLUECTBMMbIE NPOEKTLl. COMHUTENBHOD,
4TO MOXET 6bimb HapeHa xotw 6bl oaHa asTopckan pabo—
Ta, ceoboaHan or owmbok. Takoro eHoMeHa, kak Gea-
ownboyHo paboTaloumin Moar, He cylecTayeT. HekoTopsie
ero Knetkm u thnbpbi Hew36exHo oKa3biBaloTCA becnones-
HbiMU AW BOBCE HE PearvpyioLumy, HYTo NPUBOanT K He~
BEPHLIM OLEHKaM, K HapyLIeHMO YYBCTBE NPONOpUMM nnm
KaKUX-TO APYTUX 4YyBCTB. U BOT yXXe TeHWA, YenoBek mc—
KMOMUTENBHO NPBKTUYHBIA, Ybe UMA Y BCEX Ha YCTax, pac— .
TPATUN NMyYLUWE rofbli CBOEN XU3HA H8 HAOCYLLEeCTBUMOe
rpennpuaTUe. A 3HaMEHUTLI (h3KK OKE3arcs He B Co-
CTOSHUWM NPOCNEAUTL HanpagneHue 3NaKTPUYSCKOro TOKa
B COOTEETCTBUM C NPOCTEALLIMM NPEBWIOM, AOCTYNHLIM Ae—
TAM. MucaTens, cTaBlMA u3secTHsM Gnaropapst ceoei
CNOCOGHOCTU YATaTL HaU3YCTL Lienbie TOMa, HACKoNLKo Bbl
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3TO HY NOKa3anoCh CTPAHHLIM, HUKaK He MOr 3aNOMHUTL U
3aTeM HA3BaTb B HyXXHOM MopsgKe cnosa, 06a3HavsioLme
uBeTa panyru, U 0Ka3ancR B COCTOARUM CAenaTk 3T0 TaNb—
KO focne A0Nroi U HaNPAXEHHON PaGoTbl MbICTK.

Hatuw opraHb! 4yBCTB ToXe Hecosépmenﬂba Y o6maH-
yuesl. MNockonbKy 06pa3 okpyXaloLue Hac XusHu op-
MUpYeTCS B CO3HAHUK B BMAE GLICTPO YEPERYIOLLIMXCS He-
NOABUXHBIX “306paXeHun, MHOroe K3 Hawero socrnpu—
ATUR — 3TO HE YTO MHOE, KaK 06MaH HaLUWUX 4YYBCTB, He
UMEIOWUA OTHOLLIEHUR K peanbHocTW. Benuqaniummu us
nobep yenoseka Bbinit Te, KOrga erc CO3HaHUIO yRaBanoch
oceoﬁom)lrbc:ﬂ OT o6MaH4MBLIX NpegcTasneHwi. Takum
6bino npoceetneqve Byaasl, koTopoe camo no cebe BN
NoCh UNMID3MEN, Bbl3BBHHON YCTONYUBOGCTLIO N Henpepbis-
HOCTBIO Mbll:ﬂeHHblx o6pasoB; atkpbiTue. KonepHuka o
TOM, 4TO, BOMPEKU BCEM HabniofeHUaM, HaWa nnaHeTa
BpawaeTca Bokpyr ConHua; npuaHauune [Jexkaprom Toro,
4TO YefoBeK ABRNAETCHA ABTOMATOM, YNPaBnaeMbiM BHELL-
HWAM BRIMAHWEM; MbICHb O TOM, 470 3eMNR Kpyria, KoTopas
npusena Konym6a K oTKpbITWIO 3TOFD KOHTUHeHTa. U xoTA
pa3ym Kaxoro n3 MHGUEWEYYMOB QONONHAET Apyr APYra,
a8 Hayka W NpaKTU4ECKWA OMNbIT MOCTOAHHO YCTRBHAIT
OWMBKK U HesepHbie NPeacTaBneHus, 6oNbLLAn YaCTb Ha—
LIEero CeroQHAWHENo 3HaHWUSA NOKA ELLE OTPLIBOYHA U He-
HafiexHa. Y Hac B MaTeEMaTUKE eCTb COPnaMbl, HECOCTOR-
TENLHOCTb KOTOPLIX Mbl HE MOXXEM A0Ka3aTb. [laxe 8 4McTo
"TEOPEeTUMECKMX PACCYXAEHURAX, cEOGDAHbLIX DT HEROCTT-
KOB CUMBORAWCTCKUX NPUEMOB, HAC 4aCcTo ocTaHaBNnBaeT
COMHeHWe, KOTOPOe HE B CMNax PacCesTb CWIbHeALIMe
yMbi.-[la ucama 3KCrepUMeHTanLHas Hayka, Caman ToH-
Han U3 BCex, HebeaowmubouHe. -

Huxe 51 paccMOTPIO TPU KpaiHe UHTEPECHbIX oumﬁm
‘B UHTEpNpeTauwy 1 NPaKTM4eCKOM NPUMEHeHUK thnanye-
CKUX SIBIEHMIE; O3HHLIE 3a0NYXAEHWS rofaMu rocnog-
CTBOBaNU B YMax 3KCMNEpPTOB 1 YHEHbLIX MYyXeH. -
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- “Unnioaua ocesoro spamgeuna Sywbi

Ca BpemeH oTkpbITUA, CReNaHHoro Manuneem, XopoLUo
U3BECTHO, 4YTO J1yHa, NnepemerLanch 8 KOCMUYECKOM Npo—
CTpaHcTae, Bcerpa obpalyeHa K 3emne onﬁoi@ n Ton Xe
cTopoHoi. 310 06LACHAETCH YTBEPXAEHNEM, 4TQ, CoBEp—
Luan OQHO BPaLLEHWE BOKPYr CBOe/ NnaHeTbi-maTepu, Iy—
Ha OCYWeCTBNsAeT Tonbicg} oavH p6opoT BOKpyr coboT—
BeHHO# ocw. BpauarensHoe geikeHwe HebecHoro Tena
[OM¥HO 06R3ATENEHO MEHATLCS C TEUEHUEM BPEMEHN: in—.
60 3aMEeIATLCA NOJA BNUAHNEM COMPOTUBNEHNSA, BHYTPEH~
"HEro WMy BHELUHEro, WM YEKOPATLCA BCNEACTBUE CXATUA
MNK APYruX MPUHuH. HeN3MeHHanA ckopoCTh BPALLEHUS Ha
NPOTAXEHWUM BCeX (Pa3 NNaHeTapHON 2BOMIOLMK RBHO He—
BO3MOXHa. Kakoe xe Torfja ato 4yfo, 4T0 MMEeHHO B faH—
HbI} MOMEHT CBOEro ONrorQ CyLECTBOBAHNA HALL CRyT—
HWUK BOMKEH BPawaTLCR UMEHHO Tak — He BbicTpee u He
MepyieHHee. Bnpoyem, MHOTE€ aCTPOHOMbI NPU3HaNKU Kak
peanbHbIn thakT To, YTO TaKoe BpaLueHue umeeT mecto. Ho
B QEeNCTBUTENbHOCTU 3TO HE TaK, @ TONLKO KaXeTcs, 3TO0
UANIOaUS, K TOMY Xe OfiHa U3 HanGONes YAVBUTENLHbIX.

A nocTapaich PasLACHUTE 3TO © NOMOLIO puc. 11,
Ha kotopom E — ato 3emns, 8 M — INyra. NocnegHsn ne-
. peMeLLaeTcR B KOCMOCE TaK, KaK Noka3biBaeT CTpenKka, u
BCerga 3aHuMaeT NoMoXEHUe OTHoCHUTEerNbHO 3eMnu, OT—
_ ‘MeueHHoe cTpenkamu. Eenu-kTo-Hubyab NPeAcTaBuT, YTo
CMOTPUT BHU3 Ha Op6UTanbHYIO NNOCKOCTbL ¥ CneauT 3a
aBwxeHuem IyHbl, oH BypeT yeexneHw 8 TOM, 4TO OHa aed—
CTBWTENLHO BPALLIAETCA BOKPYT CBOEV OCU, B TO BPEMSA KaK
nBuxeTcr Bokpyr 3emin. Ho umerHo 3geck HabniogaTtens
1 BBefeT ceba B 3abnyxaeHve. H47o6el A0KA3STENLCTBO
atoro 3abnyXAeHUst CTano OKOHYSTENbHbIM, MYCTb OH
BO3bMeT Lanby, pasmMeyenHylo TakMM Xe obpa3om, u,
yAepXuBas wanfy B ueHTpe TaK, YyTo6ki OHa MOTna Bpa-
t|aThes, GYNET NEpPEeMELYaTe €8 BOKPYr HENOABWXHOro
06bekTa, NOCTORHHO YAEPXWUBAaA CTPENKY HanpaBneHHoOn
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Puc. 11. Xopowo ussectHo, 4to NyHe (M) acerpa obpsuieqa k 3emne
(E] onyioi 1 Yo xe CTOPOHOM, KK NOKO3LIBAIOT YePpHbIe CTPANKU.
(apannencHbie Ayum, ucxopsume or Comiue, oceewlooT Siyvy 8 ee
NOCREAOBATENLHLIX OPBUTANBHLIX NO3UUMAX, KBK NOKS3LIBaI0T
HE33ITPUROBEHHLIE NOMYKPYTY. YUUTEIBAR 3TO, Bbl ABNCTBATENLHO
nonaraere, 4o flyHa BpawseTes 8OKpyr CBoeR ocH?

Ha 3TOT 06bexT. U XOTA B COOTBETCTBUU C €r0 NHU4HLIM
3pUTENbLHLIM BOCNPUATUEM MCK 6y[eT BPaLLATLCA BOKPYT
CBOE# 0CKW, Ha CaMOM ZIeEne TaKOoro BpalleHus He Gyaer.
Haw HabmogaTtens CMOXET TYT Xe pacCenTb 3Ty wano-
3unio, ynepxueas 1wainby B (hUKCpoBaHHOM COCTORHKM,
nNp¥ ONHOBPEMEHHOM NepeMeLLieHU ee No Kpyry. Teneps
oH 6e3 Tpyna ysuauT, YTo rnpegnonaraemoe ocesce Bpa—
WeEeHNe MWL KaXEeTCs, 3TO BCero NWWb BrieyaTneHue,
€0308BaeMOe NOCNEAOBATENLHLIMU U3MEHEHURAMM 10O
XEeHUs B NPOCTPaHCTBe, ‘
BRpo4eM, MOXHO nony4uTs w Gonee ybeamTenbHbie
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Puc. 12. Koruenumn Tecnsi 0 apalueruu Nyt M) Bokpyr 3emau (E).
CarnacHo gemMoHCTpMpyemMon 3gech rvnotese, flyHa paccMarpyBaeTcn
8 kaYecTee Tena, NorpyXenHoro 8 oaHopoaHyio maccy M. Ecnn, kax
BCce cuuTaloT, JlyHa BpawasTca, 310 66110 6bl B TOA Xe cTeneHu eepHo
ANA 4acTh Maccht Mo, 8 YacThb, obWAR ANA oBoux Ten, epalwanacs Gnl
OfIHOBPEMENHD B «NPOTMBONONCKHBIX® HANPaBNeHUAX.

AOKa3aTentLCTea Toro, 4vo JlyHa He BpawaeTca U He MO—
XeT BpalaTbCA BOKPYr cBoewn ocy. C 31oh uenbio o6patim
BHUMaHWe Ha pie. 12, rae »t cnytink M1, n 3emsm E noka-
3aHbl MOMEUeHHbIMIU B OgHOpPORHYHD Maccy My [06o3Ha-
4YEHHYIO TO4EHHOW WTPUXOBKOW), KOTOPaR [OMXKH3 Bpa-—
WATLCA TaK, 470661 CoO6WMTL flyHe OGLINHYIO AnA Hee
CKOPOCTL NOCTYNATENbHOro ABUXeHUA. Q4eBngHO, 4To ec~
nv 6b1 JlyHa Morna BpsLUaTLECA, KBK NPUHATA cYnTaT, 3To
6b1n0 6bt CTOrML Xe BEPHO M ANA NICGOH APYron 4acTn Mac—
cul M, xax v gns chepul Mo, 0603HEHEHHOM MYHKTUPOM, U
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Torga 4acTb, o6LaA Ans 06omx Ten, aonkHa Obt BpaWMATE-
CA OAHOBPEMEHHO B MPOTUBONONOXHbLIX HaNpaBneHnax.
370 MOXHO 3KCTNEPUMEHTANbHO NOKa3aTh NPEANDXEHHbIM
3[1eCb CNOCOBOM, ACMONL3YR BMECTO ORHOW BpalLatoLLiei—
_CA Wanbh! f8e, NepexpbiBaloLmne ogHa Apyryio. 3T0 MOXHD
nerka NpeacTaBUTL B BUAE Kpyros M u Ma, nepemeLuan ux
N0 OKPYXHOCTWU BOKPYr uenTpa E Tak, 4yrobul 0603Ha4eH—
HiIE CTUTOLLHOM IUHMBIA 1 NYHXTUPOM CTPeNKu Bceraa yka-
3bIBANU HA 3ToT UeHTp. [AnA Toro, 4To6ul NoKasaTs, YTo AB8
3TMX KPYFraBbix ABMXEHUR HE MOTYT COCYLECTBOBATL Of—
HOBPEMEHHO, He TpebyeTCR NPUBOAUTL [ONONHUTENBHBIX
apryMeHTOB — UX HEBO3MOXHO flaXe NPeAcTaBUTL B BO—
o6paxeHun 1 cornacoBaTb YUCTO TEOPEeTUHECKH.

D,ano B TOM, YTO TakK HaableaeMoe oceBoe BpaLyene
[lyHb1 — '3T0 06MaH4MBbIA, AULLEHHBIA (UIUHECKOTD
CMbIcna heHoMeH, BROAALLMI B 3abNyxXAeHWe Kak rnasa,
Tak v pasym. O« He uMeeT HUYero o6LUero ¢ NOAHHBIM
BpatLEeHUEM MBECHI, XapaKTepu3YIOLLMMCH Hanu4Mem on-
pefeneHHbIX U HeCOMHEHHbIX CBONCTE. J6 3TOM yxe Hanu-
CaHbi LUensie ToM8, @ B NogaepXKy 3TON TOHKV 3peHUR Bbi—
ABUranoch HeMano OLKG04HLIX aprymerToB. Tak, Hac
y6expnatoT, 4To ecnu Gol nnaneTa [flyHa) He Bpawanach
BOKpYr GBOge# ocu, To ¢ 3emnu Habnioganack Gbl BCA NyH—
HasA NoOBEpXHOCTb, @ NOCKONbKY BMAUMON OKa3biBaeTCA
NMWb ee NONOBWHA, TO OHA OMXHA BpawaTkeA. (lepsoe
yTBEpXREeHWe BepHO, HO BO BTOPOM JIOrMKa XpoMaer, no-=
CKONbKY OHa ACMYCKaeT Wb OpHy anbTepHaTuey. BeiBog
He 060CHOBAaH, Beflb TO4HO TAKOW Xe Buf, MOXEeT bbiTh No—
ny4eH 1 gpyrum cnocobom. flyHa AeicTBUTENbHO BpaLla--
€TCH, HO HEe BOKPYT CBOEW OCW, 8 BOKPYr OCW, NPOXORALLENH
4yepes LeHTP 3eMnu, U MMEHHO 3TOT (haKT ABMAETCH eguH—
CTBEHHO BO3MOXHOW UCTUHO#W. = °

HecomHeHHLIM [0KA3aTenbCTEOM BPaWEeHUA Macch!
ABNAETCS, BNPOHEM, CYLLECTBOBAHME SHEPrum ABUXEHUSA.
flyna He oGnageeT Takoh KMHBTUYECKo# aHeprien. B npo-
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TVBHOM Cly4ae BPaLLBIoLLeecH Tena, Takoe kak My, umeno.
6ol MEXAHUUYECKYIO BHEPTUIO, OTARHBINLLYIOCA OT TOM, O KO-
TOpPO#A Mbi MEEM 3KCNepuMeHTanbHoe MOATBEPXKASHWE.
Bnpoyem, He3aBUCKMO OT 3TOrD, COBRIAAEHNE 0CEBOoro U
opbutansHOro NEpUoAOB BPBLLEHWA YXE camo no cebe
ABNAETCA HEBEPOATHLIM, NOCKONBKY 3TO HE NepMaHaHTHOoR
COCTOAHWE, K KOTOPOMY CTpeMuTCs cucTema. Jlioboe oce~
BOE BpaLLIEHNE HEKON MACCh!, MPEAOCTaBNEHHOR CBMO Ce—
6e, 3amMeanAeTCA Nog BOSREACTBMEM BHELUHNX UMW BHYT-
PEHHUX CWM, ¥ OHO JONXHO fipeKpaTUTLcA. flaxe ecnu fo-
NYCTUTb, YTO OHO MOAHOCTLIO yNpasnAeTcs npmnwaa‘ma- ‘
0KeaHOB, TEKOe COBNBAeHUE BCe PABHO Gbino Gkl CPOAHM”
4yny. A €CNU Mbi BCNOMHUM, 470 60NLLUUHCTBO cnyn-mma-j
nnaHeT NPOABNAKT 3Ty 0COBEHHOCTH, TOraa eepomnocn
coBNaAeHUA CTBHOBUTCH 6eCKOHEYHO Manown. =2 ‘
OTHOCUTENBHA PAUCXOXAEHWA [TyHbl .GbiM BbIABU—
HYTb! TPY TEOPMK. COrNacHo Camoi paHHen n3 Hux, Npea- .
MIOXEHHON BENUKUM HemeukuM dunocodioM KaHTom #-
pa3suton lNannacom B ero MOHyMeHTaI'IbHOM Tpaxra're '
«He6ecHas MexaHWKay, Marnbie MNaHeTbl BbigenaoTos
Gnarapgapn ueHTpoﬁe)KHou cune u3 nmewwmx Gonee 3Ha— ',
YUTENbHYIO MBCcCy OCHOBHLIX HeBecHwx Ten. Moty copoX -
net Tomy Ha3san npotpeccop fxopax . fapsux B Mac-
Tepcky HaNMCaHHOM 3CCe 0 NPUNUBHO-OTNIUBHOM TPEHUN
NpeacTasyn CYUTAIOLUMECH HEONPOBEPXUMbBIMU MaTEMa—
TUHECKUe AoKasaTenbeTea Toro, 1o Jlyna otaenunack ot
3emnun. HepaesHo 3Ta NpuaHaHHan TeOpUA nonana nop
OrOHb KPUTWKY CO TTEROHKI npotheccopa T. [x. AAx. Cu B
€ro ssiaaloWemMcn Tpyae «3BoNoUUA 38E3QHbLIX CUCTEMD,
B KOTOPOM OH BbIABWI 88T YTBEPXAEHWE O TOM, YTO LBH-
TpoGeXxXHOA Cunbl COBBPLIIEHHO HeOoCTaTo4yHo gnsi Toro,
4ToGbl BbI3BaTL TAKOE OTAENEHWE, U YTO BCE NNaHEeTbl,
Brno4an flyHy, 3apoanimcs B raybuHax KOCMOCa 1 3aTem
oKazanuck NPUTSHYTHI rpaBuTauwei. CyulecTayeT eule u
TPeTLA r1noTesa HeM3BacTHOr0 NPOUCXOXAEHUR, KOTOPaA



fbina paccMOTPEHa W NPOKOMMEHTAPOBAHA Npodrecco-
pom Y.-T. Mukepurrom 8 ero «lonynapHoit acTpoHOMUNY
B 1907 rogy. Cornacie e Ilywa oTopsanace 0T 3emnu B
Npoyecce YaGcTUHHOro YNNOTHEHWA NOCNEAHEA N UMEHHO
Gnaronepn atomy Ha 3éMne 06Pa30BaNUCH KOHTUHEHTL,
KOTOpbIQ, BO3MOXKHO, U HE CMOrAn Bt chopMUpoBaTLEA
nHave.

Hecomn‘fanuo, nNaxeThl k CryTHMKKU 06pasyioTcs obomn—
MU NYTAMWG W, NO—MOEMY, XaPBKTEP ¥X NPOUCXOXAEHUA
COBCEM HeTpyAHO onpegenyTsb. OTcioga MOXHD C yBepeH—
HOCTbI0 CHOPMYNUPOBATH CNAAYIoWIME BbIBOALY:

1. Manoe HebecHoe Teno, Bbigenvelieeca ua Gonee
KpynHoro, He MOXET BPaLLIaTLCR BOKPYT COBCTBEHHOM OCM.
Macca, NpeBpaTUBLLAACA B XUAKOCTb NO” KOMEUHMPO-
BaHHbIM BORQEACTBUEM TENNA W ABBIIEHWA, NOCNE CHUXEe—
HUA MOCTIeQHErO HEMBANEHHO 38CTHIBAET, 0QHOBPEMEHHO
Decdopmupyace BcnegcTeme cun rpasutauuu. £ro hopma
CTAHOBUTCA HEM3MEHHON NOGNE OXNaXAeHUA U OTBEpAe-

‘BaHWUA, U 3TE MEHbLLLIAS MACcTa NPOQOMXAET ABUraTLCA BO~
Kpyr Gonbiuen, kak ecnu 6ot OHa Gbina XECcTKo CoepuHeHa
C He@l, eCNMu He CYUTATb MAATHUKOBbLIX KonebaHwin, win
NUBPALMY, BbI3LIBAEMbBIX N3MEHEHUAMU OPOUTANbLHOMR CKO—
pocTy. Takoe ABUXEHNE MCKIIOHYSET BOSMOXHOCTbL 0GEB0—

1o BpBLIEHUS B CTPOrOM (BU3NHECKOM CMbICNE. Tyna Hu—

KOraa He 8palianachk BOKPYr CBOEIR OCW, B 3T0 HArNAAHO
OEMOHCTPUPYET TOT (PAKT, YTO AaXe C MOMOLULED CaMbIX
TOUHBIX M3MEPEHUN HE YOANOCH BbIFIBUTL Kakoe-nubo
cnmowmsaHue 3Toi NAAHeTHI.

2. Ecnu nnanetapHoe Teno B Npauecce croera opbu-—
" TanbHOro ABMKEHUA 06PALUEHO OQHON N TON Xe CTOPOHON

K ocHOBHOMY Heb6B8CHOMY Tefty, TO 3To onpeaeneHHo AOKa- | .-

3biBaET, YTO OHO OTABAUNCCH OT NOCHERHEND U ABNASTTH
ero HaCTOALLMM CrYTHIAKOM. B
3. MNnaHeTa, BPaWBIOWAACA BOKPYr CBOEW OCH, Npu
OBWXEHVIA BOKPYT OPYroR NNGHETHI He MOXET 0T Hee oTAa-
NUTBLCA, 8 AONXKHA OKA3ATECH 38XBA4EHA €10 )
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HecooToORTANbNOCTE OCTPOXOHGMHOIO MOJINNG-

omone Gpanxanka

fiBneHne aTMOCGBPHOrO ANBKTPUHECTBA C AABHMX NOpP
661N0 OAHUM U3 CAMbIX.YAMBUTENbHbIX 3penuLL, AOCTYNHGIX
Yenose4YecKoMy B3apy. Ero BenuuMe 1 Motb HanonHanu
YenoseKa CTPaxoM. Bexami OH CBA3LIBAN MONHUID C NPO—
ABneHuem BOXECTBEHHbIX U CBEPXbECTECTBEHHbLIX CUR, 8
BE HAAHAYEHWB U MECTO B Hawleh BoeneHHoh bcTasanock
o5 Hero HesenOMbiM, Tenepb Mbi 3uaem, 410 BOAS B
oKeaHe, Ucnaprack NoA BosgencTevem ConHua, nopv-—
MaeTcA B atmocdepy B BuAe TOHKOW CyCNeH3nu, KaTopas
NepeHOCUTCHA B OTASNEeHHbIe paioHsl 3eMHOI0 LLapa, rae
BCTYNAIOT B AEUCTBAB CUMbl aTMOCKDEPHOro 3NeKTpU4ecT—
Ba, HapyWas wWaTKkoe paBHOBECHE, Bbi3biBaR BbiNageHne
0CapfKoB W TeM CaMbiM NOAREPXMBAEA BCIO OPTaHU4ECKYI0
XW3Hb. ECTb BCE OCHOBANUA HANEATKLCA, YTO YBSI0BBK CKO—-
PO CMOXET YNPABNsTL 3THM XWBOTBOPHLIM ABUKSHHEM
BOALI ¥ TEM CaMbiM pelumMT MHorve obpemeruTenstbie -
‘npo6nemsl CBOEra CYUieCTROBIHMA.

Avvoctheproe anexTpu4ecTso npoByarno k cebe oco~
Gblit rHTEpaC Bo BpeMeHa PpaHKnNuHa. Dapager ewe He
06bLABUA O CBOEM 3noXanbHOM OTKPLITUK 3neKTpomar-
HUTHOW MHAYKUWA, OQHBKO 3MEKTPOCTATUYECKME MELLWHD!
TPEHUR YXKe LWNMPOKO NPHMEHSNUCE B (hM3n4eckux nabo-
parepusx. Moryuuni untennekt ®paHKMKHa cpasy noago-
N emy OCYLLECTBWUTE OrPOMRLIA LA Briepeq n npwiT K
3aKNIOUEHAID O TOM, YTG ANEKTPHUYBCTBO TPEHUA 1 aTMO—~
cthepHoe 2NexTpUHecTBo Guiin URBHTHMHHEL Ha Hawt co~
BpeMEHHblﬁ 83rA[M, 3Ta KABHTUHHOCTb KAXETCH oHeBva-—
HOlt, OAHAEKO B T€ BPEMBHA QaXEe MbiCnib 06 3tom Guia
NONDA,HTO GOroxynbcTeoM. DpaHKAMH KGGRegoBan 3Tu
theHoMEHbI 1 QOK33bIBaN; YTO €CAU 068 OHK UMEIOT OfHY
fipupogy, Torka 3 obnaxkos MOXHO MSBAEKSTH UX aneK-
TPO3HEPrio TOHHO TaK XKe, KBK U3 LLIBPOB- IRKTPOCTaTU-
4ecKoi MaiumMHbL. B 1749 rofly B HBY4HOiA GTafse OH KpaT—
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KO DIACEN; K&K 3TO MOXHD-Guf10-G61 OCYLBCTENTD NP N0~
MOLLM OCTPOKOHEMHBIX METRNFIMHBEKIX CTEPXHER, )

Mepebie ucnbiTarmna Gein NposeaeHsb! [anubpaHom 8o
®panyyy, 8 cam Dpanknun cran B wioHe 1752 ropa nep-~
BbIM UCCNEAQBaTENEM, NORYYUBLUMM UCKPOBOW PA3PSA C
HOMQLIJ‘ElO B03AyuIHOra 3mes. Korga Takue atMocteprble
paspRAbLl HBNOMUHAEIOT 0 ce6Ge CeropHn, BO3ABWCTRYA HE
paboTy Hallen pagiocTaHLMK, Mbl PA3APaxXaeMCR U X0-
TiM, HTOGb! OHU APEKPaTUNUCh, HO Y OTKPbLIBLUBro UX Yeno—
BEKD OHW BbLI3BANW CNe3bl PAAOCTU.

TpocoBLId MONHAEOTBOA B €ro KNAcCUYeckoM Bupe
6bin u3obpeTen Bengxamnrom ®paxknuHom 8 1755 ro-
Ly, W CPpasy Xe NOCne CBOEro BHEBPEHUA OH CHNCKaN Ln—
pOKO& NPU3HaHKE, BnpoyeMm, kax 3To 0bbidHD GbiBaET, ero
DOCTOWHCTE® HACTO NpeyBenMumBanuch. Tax, K npumepy, -
COBEpPLUBHHO CEpbE3HD YTBEPXIBR0CH, NTD B ropope M-
Tepmapuubypre (ctonuua npoBuHuun Hatans B KOxHoM
Atbpuke) He.cny4Mnoce H OAHOMO YABPa MONHWW Noche
YCTAHOBKM GCTPOKOHEHHbIX CTEPKHER, XOTA Fpo3bl Clyya—
NUCH 3[ECb C: TOW Xe YacToTon, YTo 1 paHee. OnbIT. noxka-
3bIBAET, YTO UCTHHA KakK pa3 B 06paTHom, CoBpemMeHHbIit
ropon, Takod kax Holo—opk, oweTuHusluMiAcA 6ecumnc—
NEHHbIMA 3BOCTPEHHLIMY HAKOHBYHMKAMU U LUNUNAMK,
UMEICLLMMIU XOPOLLEE 333EMNIBHUE, UCTILITLIBAET FOPA3KD
6onbule ynapor MonHuiA, YeM 3KBUBBEHTHAA eMy o
Waab B CeNbCKOA MECTHOCTYU. TuiaTtensHo cobupaemble v
B8peMs OT BpeMenn NybnnkyeMele CTBTUCTUMECKME ABH—
HblE OKaSLIBAIOT, YTO GNBroHapR UI06PeTEHNIo DpPaHK-
NUHA UCXORRLAR OT MONKUA ONBCHOCTL AINA UMYLIECTBA U
XU3HU YENOBeKa CHU3WIEch 10 HBCKORLKUX NPOLIEHTOB, a
BOT yitiep6.0T NOXapos TeM HE MBHBE BO3PacTaeT, AOCTA+:
ras HeCKONbKMX MUNMWOHOB AONNapos B rog. Mopaawrs
TensbHo, HO K&K BbIACHWNOCH, B KOHCTPYKUWIO 3TOMD YoT-
PONCTES, MOBCEMECTHO UCNONBL3Yemoro B Tedexue Gonee
nonyTopa BeKos; ripu ero paspaboTtke BKpanack CepLes-
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Puc. 13. Cxema, ncnonbayeman Ana 06bACHEHWA OUMbKN B
KOHCTPYKUMKA OCTPOKOHEHYHOrD MONHUeaTBoRs deBHKnMHa v ans
norv4eckoro A0Ke3aTenscTea S8TAPOM TOT0, YTO 3apAXENHYd cdiepy
MOXHO, [UIA HBFNRZHOCTY, PECCMATPUBATEL KBK HarpeTylio A0 BLICOKON
TEMNEPAaTYpbY, Fae TeNNDR3R 3HEpruA CROGOAHO BLYBNAETCA C
323HHON UNTEHCUBHOGCTHIO,

HanA owmnbKa, KOTOPaA CHUKAET NPUHOCUMYIO UM NONb3Y, 8
Npu ONpeAeneHtbix YCrIDBUAX MOXET CAENaTh ero Nnpume—
HEHUWE OracHbLIM.

Ins noscHenuA 3Toro nio6oneITHoro hakTa s "O3BoNo
cebe cocnatscn Ha puc. 13, B KOTOPOW S — 3TO METANNU—
ueckas cdepa ¢ papuycoMm r, NOROGHEA EMKGCTHOMY Tep—
MUHanNY aNeKTPOCTATUYBCKON MaLLUHBI, CHabXeHHan ocT—
POKOHEYHBIM LITLIPEM ANUHON h, KaK aTo NoKa3aHo. Xopo—
WO M3BECTHO, YTO NOCNEQHUA UMEeT CBONCTBO BLICTPO
pacceusaTb aKKyMyNMpoBaHHbIM 3apaa B Bo3ayxe. HTobb
Pa3’obpaThcs B 3TOM AEWCTBMM B CBETEe CEropHALIHEro
3HaHm-| Mbl MOXXEM YNoaobuTL 3NeKTPUYECKUR noveHiman

T .gsg‘nepawpe MpepcraBum, YTo cepa s Harpeta go Tem—
nepaTypblT ¥ NTO WTHIPb, UK METANNUYECKWUIA CTEPXKEHD,
npefcTasnaeT. coboit NPeBOCXOAHLIN NPOBOAHMK Tenna,
Tak, 4TO €ro DCTPUe UMEET Ty Xe Camyio TemnepaTypy T.
Tarpa ecnv apyras cthepa 60NbLIErO Paguyca r BpaLla—
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eTcs BOKpYr NepBoi v -TemnepaTypa No 3TOMy KOHTYpY
paBHa T+ , TO O4EBUAHO, 4TO Mexqy OCTPUEM WTLIPA N OK~
pyxatoLen- cpe.qou BO3HUKHET PA3HOCTL TEMMepaTyp,
paBHas T-T, 410 06ycnoBuUT OTTOK Tenna. O4eBuaHo, ecnu
6bl HarpeTan chepa HE BMANA Ha OKPYXatoLyio cpeay,
374 PasHOCTb TemnepaTtyp 6uina 6b1 6onbileit U Beipens-
nocs 6b1 6onblue Tenna. To xe camoe B TOHHOCTH NpoUC—
XOAVT B 3nexTpuyeckon cxeme. fycTs q o3Ha4aeT Benn—
4uHy 3apapa, Torpa cdepa, a BCNEACTBUE ee BbICOKDM
NPOBOAMMOCTU ¥ CTepXeHb GyayT MMEeTs NOTeHUwan q/r.
MoTeHuran cpeawbl BOKPYr GCTPUA CTEPXKHA COCTABUT

Pﬂ=% W, CNeAoBaTeNbHO, WX Pa3HOCTL ByaeT pasHa
9.9 _gh ~
r r+h  rir+h)

Tenepb ponycTum, 4T0 NpumeHeHa ctiepa ¢ ropasao
GonbLumvm pagvycom R = nr v ¢ 3apaaom G, Toraa, no aHa-—
norvu, pa3sHocTeh NOTeHUUanos 6yAeT pasHa

Gh

) R(R+h)

COrnacHo 3neMeHTapHLIM 3aKOHaM 3NeKTPOCTaTUKM
noTexHUmans! Asyx ediep s 1 S 6yayT paBHb, ecnu G = ng, n
B THKOM Ccny4ae

Gh ngh - gh
AR+h) ™ nrinr+h)~ rinr+h)

Takum oﬁpaaom Pa3HOCTL NoTeHunanos mexnay DCT~-

pUEM CTEPXHA 1 OKPYXBIOLLEN ero Cpeqoi 6yneT MeHbilue

100Mo r+h
B rponopLimn rh

B xofe MHOrvx Hay4HbIX NPOBEPOK M ONbITOB 3T0 Baxnde
HaGNioAeHNe MIHOPUPOBANOCS, YTO B pesynbTate N mao—
AMNo K CepbeaHblM owmbkam. 3Ha4eHre gaHHoro ha mo—
[EHWR COCTOWT B TOM, YTO foBeAeHue saocrpeHHoro
CTEpXHSR rgpnﬂochso 38BUCUT OT fIMHEAHLIX pasMepos
3NeKTPU3yemoro Tena. Cnoc.oGH'og:Tb CTEPXHA OTAABaTh
188
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Puc, 14. Ha 310M pucyHke Tecna 06bSCHAET HECACTOATENBHOCTL
OCTPOKOHEYHOrd MOHMEOTEOAB PpPEHKIMHE ¥ HOKB3LIBART, YTO TBXOR
380CTPEHHLIA CTEpKEeHb HB CMOr Gibl H3BAEYS ANBKTPMYECTRO U3
ORHOro-eANMHCTBEHHOro 00naKa aa ponrue rofbl. [NNOTHOCTL TOUEYHOM
UNPMXOBKK CODTBETCTEYET CUE 38pRK0B.

3apRA MOXET GbiTb NOIHOCTLIO YTPa4eHa, ECAv NOcReAHWA
6yaeT oyenb GombluvM, o 3ToR NpUuMKHEe BCE 3a0CTPEH- -
-~ Hbl@ KOHLIbt ¥ BLICTYMbI HA MOBEPXHOCTU NPOBOAHNKE TAKWX
OrpoMHbIX Pa3mepys, kaK 3emns, Gbink 6ol COBEPLUEHHO
HeadhdexTMBHLL, eciim Gbl HE BAUAHWE WHLIX haKTOPOB.
3vo MoxeT GbiTb NOACHEHO C’'NOMOILLI0 puc. 14, Ha xoTo-
.. {POM HaLL XyAOXHUK, NPEACTaBUTENb LWKONB NMNPECCU0-
H¥3M3, aKLEeHTMpoBan BHUMaHue Ha uaee MOPaHKINHSE O
TOM; MTD €10 CTEPXKEHbL U3BNEKaeT JNeKTpU4ecTBo U3 06—
nakos. Ecriv 661 3eMna He Guina akpyxeHa arMectepon,
KOTopas 06bMHO UMEET NPOTUBONCNOXHLIA e 3apsf, To,
HECMOTPA HA BCE HEePOBHOCTM e NOBERPXHDCTW, OHA Gbl
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Bena ceba nopobHo oTMENupoBanHoMy wwapy. OaHako us-
33 HA3NEeKTPU30BaHHOCTN MACcCHI BO3ayXa M 06nakos ne-
pepacnpegpeneHue 3apAR0B B 3HAUNTENLHOR CTeMNeHn oc-
na6naercs. Tax, Ha puc. 14.nonoXxurenbHbin 3apag obna-
ka obpasyeT B 3eMne 3KBUBAMNEHTHbIA PaZHOMMEHHLH
38pAA, NNOTHOCTL KOTOPOr0 H&8 38MHOWR TIOBEPXHOCTYU
YMEHLLLEETCA B NPONOPLAM, PABHOR PACCTORMMIO OT CTa-
-Tu4eckoro LueHTpa oGnaka. Torga Ha ocTpye cTepxHA 06—
pa3yeTCcs KMCTEBON IaNEKTPUHECKUN pa3pRg, U NPOMCXoaUT
70, 4T Nnpegangen ®parknun. B fononHeHue okpyXao-
LM BO3QYX UOHUIUPYETCS, CTBHOBUTCA NPOBOAHUKOM, U B
PE3YNLTATE MOSIHAA MOXET YAapMTL B PECTIONOXEHHOE N

.6nu3ocTu 3paHue um B kakoR—7inbo gpyron o6bexr. Cno—
" COBHOCTb OCTPOKOHEYHOrO Moﬁhmebmop.a pacceuBaTe
3apAfbl, ero npesanvpyroules, Lm MeiCn DpaxKnuKHa,
NOCTOMHCTBO, Ha fene OKB3aNatk MUAHMMBNLHOR. TOMHBIE
U3MEPEHNANIOKE3bIBAIOT, YTO NPOARET HOMENIO AET, NPEX~
e YeM 3eKTPU4eCTBO, BKKYMYMPOBaHHOE B OQHOM 06—
nake cpegHen Bemununsl, 6YAeT N3BNEYEHD W HeRTpa—
NU30BEHO MOCPEACTBOM TaKOro MOJIHMBOTBOAS. Y 383eM—
NEHHOr0 CTePXXHA UMEETCR CRONCTBO fienaTh SesspefHsM
GANLLUIMHCTBO NONYYAEMbIX UM YREPOB MOSIHNM, XOTA MHO—
rAa ee 3apAg OTPAXAETCA C MPUUMHEHUEM yuiep6a. Bnpo-
Yem, 04eHE BaXHO OTMETUTL: CYLLBCTBYIOLME ONBCHOCTD
¥ PUCK 06YCAGBNEHE! OWIMBKON, IBRAXEHHOR B €ro KOHCT-
PYKLIMK. 380CTPEHHBIA KOHEL|, KOYOPbIA CHATaNU. NpenuMy—
UIECTBOM ¥ HE3GMEHWMBIM YCTIOBUEM PaboThl MORHKEOT-
BOfA, B ABNCTBUTENLHOCTU ABAAETCH Bro HeAOCTATKOM,
SHAMUTENLHO CHKSIOLLMM NPBKTUMECKYIO LEHHOCTL 3T0-
ro yCTPOACTBa. H U3roTOBUA 3HAUNTENLHO YAYYLLeHHBLIA
BapHUaHT MOAHWEOTBOAB, XBPSKTEPN3YIOLLIEr OCA NPUMEte~
HUEM BLIBOSA SHAYMTENLHON NIOLIENY, 8 TaKKe. GOmmbLLIRM
PAAVYCOM KPUBUIHDI, 4TO AENBET HEBO3MOXHGA N3BLTOY—
HYIO (NOTHOCTL 38PAAA U VMOHW3aLMIO BO3fyxa. Takue
MONHUEOTBOB! NEViCTBYIOT K8K KBA3NPENanneHTy, ¥ 40
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HBCTORWEro BPEMEHU OHM HA. pasy #8 6bi NpobuTbi
MOSIHICIA, XOTH NOLSeRrawITOR UX-BOSACIRCTRINO B TEYOHAB
honroro pemeri. Vix 6830MaCHOCTL NOATBEXASHE IKC—
MEPUMEHTANBHO, U OHU 3HE4UTENBHO NPEBOCXOGAT B 3TOM
EMbICTie MOMHVEOTBOALI, KU306peTeHHble PPaHKIUMHOM,
Bnaropaps ux npumeHaHWIO MOXeT.BbITb cHaceHo UMy-—
LIECTBO CTOMMOCTLIO B MUAMNWOHBI [ONNS8POB, KOTOPOE
cenvac exeropHo nponagaer.

-~

HeoSuiuioe Hegopaaymenus B maau

B o6wecTBeHHOM CO3HaHUU 3TO CEHCaLNOHHOe BOC—
TUXEHUE NPOU3BOAUT BFIGYATNIEHUE BAUHUYHOIO OTKPbi~
TUS, HO B AERCTBUTENBHOCTU 3T UCKYCCTBO, YCnewHoe
ripUMeHeHne Ha NpaKTUKe KOTOpPOro fosne4YeT 3a cobon
UCNONL30BAHWE OTPOMHOMD HUCMa OTKPLITUIA ¥ ycoBep—
WweHcTedBaHWA. H npeacTasnan cebe BCB 310 UMEHHO Tak,
'KOTR8 NPUCTYNUA K peileHmio npobmemM papnoceasu, u
MMBHHO Bnaronapn aToMy iakTy MOe NONUMaHUe OCHOB—
HBIX MPUHLIWMOB 3TOO WEKYCCTES BLING YETKUM C CAMOr0
Ha4ana. ’ ’

Bo sBpemsa pa3paboTk# MOMX ACUHXPOHHbIX 3MEKTPO—
REWraTBAEN BLISCHUNOCH, YTO X BECbMA XEenaTernsHo Uc—
nosib308aTbL Ha GONbLUMX CKOPOCTAX, U C 3TOW Lenbio A
CKOHCTPYMPOBEN reHepaTopbl NEPeMeHHOr 0 ToKa CpaBHU—
TEMbHO BbICOKWMX HacToT. [opasuTenbHuie CBOMCTBA TOKOB
3axgaTtinv BCKope Moe BHUMasue, u B 1899 roay A npu—
STYNUN K CUCTEMETUHECKOMY UCCNBAOBARWID UX CBONCTB,
8 TaKXKe BO3MOXHOCTER WX NPaKTU4eCKOro “cnorbaosa-
‘Hun. -[lepesiM pafocTHLIM PE3YNETETOM MOWX YCUIMit
B! 3TOM HanpasleHuu CTanNa Nepepavs : INeKTpPUHEcKon
-3RGPFIM NO EAVHCTBEHHOMY NPOBORY 6e3 oGpaTHoro, YTo
% IEMOHCTPUPOBAN B £BBUX NIEKUUAX U BLICTWINEHWAX 18—
PER HECKONLKMMI HAYMHLIMU OPFEHUIBLMANMW 3/ECH # 38
rparsuene 1891 v 1892 roaax. B To spess; korna A pa-
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60TaN C BLICOKOYACTOTHLIMUA TPEHCHOPMAaTOPaMU 1 reHe—
paTopamu, uMeBLIMMK H4acToTbl §o 200 000 ymknoe & ce—
KYHAY, MEHs NOCTerneHHO CTana yBnexaTk Uaen NCnobL30-
BaTL BMECTO NPOBOAA 3EMII0 U TEM CambIM NOTHOCTLIO
06x0AnTLCA 683 UCKYCCTBEHHBLIX NPOBOAHNKOB. HeobbAT-
HOCTb 38MHOr0 Luapa NPEeACTaBARNECh HENPEORONNMbBIM
NPenATCTEMEM, OQHAKO NOCne [NUTENSHOrD U3YHeHWS
npeaMeTa A YCNOKOW/ICH, MOHAB, YTO 3TO Gbin pasyMHLIA
nnaH. B cBoux nekyusx B HcTutyTe ®panknuHa u B Ha—
LIMOHENLHON acCOUMaLIMI INEKTPUIECKOrO OCBELLIEHUA B
Hauane 16893 rona A B o6LWMX YepTax NPeACTaBun HBME-
YeHHYI MHOM cucTemy. MoagHee B Tom Xe rogy Ha Bce—
MUpHOQ BbicTaske B Yukaro MHe Bbinana ygada scTpe-
T™MTLCA C  npotheccopom [enbMronbuem, KOoTopoMy A
pacckasan 0-C80eM NpoexTe, WIoGTPUPYA ero 3KCnepu-
MeHTamu. Bocnonessosaswneb cny4aem, A nonpocun 3Ha-
MEHWUTOr0 (pauKa BLICKa3aTb CE0E MHEHUE O BbiNONHA—
MOCTH 3TOFO -NNaHa. ToT He Konebnack 3asBwWA, 4TO OH
NPaKTU4ECKW BLINONHUM fIpU YCAOBUM, YTO A CMOTY YCO-
BepLUeHCTBOBATL 00OpPyAOBaAHME, CNOCOGHOE OCYLIeCT—
BUTL 33MBICEN, HO Npegynpeamn, YTo ero GyneT Ypessbi-
4aAHO TPYAHO A0BECTV RO KOHLE,

BecbMa BROXHOBAEHHBI 3TUM, 3 BO30GHOBWI paBoTy W
no 1896 ropa ME[eHHO, HO BEPHO. NPOABUIANCS Briepes,
BHEPRA PAL YCOBEPLUEHCTBOBAHUNA, IIABHLIM U3 KOTOPbIX
Gbin@ CMCTeMa CBA3BHHbIX KOoflehaTenbHbiXx KOHTYPOB W
METOA PeryfinposxM, HbiHe NOBGIOAY UCNOAL3YeMbIA. J1e—
Tom 18387 ropa nopa KenbsisH, KOTOPOMY AOBENOCH ObITH
npoe3gom 8 Huio-Mopke, okaaan mHe vects, noceTua
Moo nabopaTopwio, rae s passnek ero [eMoHCTpaLuven,
NOATBERXAAIOLLER MOIO TeopwIo GecnpeBoaHon ceraln QH
AIBHO YBINEKCH TEeM, YTO OH YBIAEN, HO TEM HE MEHBe:BeCE—
Ma 3MOLMOHALNHO NPU3HaN MO NPOEKT HerogHbIM, KBa—
NUULMPYS Bro KaK HEYTD HEBO3MOXHOE, KaK k3a6nyxae—
HWe v 3anagHion. 1 Xe oxupan ero NoAAepXKu U NOTOMY
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6bii paccTpoeH n ynmanéu‘. Ho Ha cnepylowmn geHb oH
BEPHYNCA ¥ flan MHe Baribiue WaHCoB ANA 06bACHEHNIA OT—
HOCUTENLHO MOUX AOCTYXEHUA W NOANNUHHBIX, OCHOBOND—
NAralowMx NPUHLMNOB Pa3paBOTAHHOA MHON CUCTEMb.
HeoxupaHHo OH 3aMeTUn c ABHBLIM U3yMrenmnem: «Tax,
3HAYUT, Bbl HE UCTIONb3YETE PAAUOBONHLI?Y — «KOoHEBUHD,
HeT, — OTBETUN R, — BEfib OHN — U3NYHEHURA. SHePru He—
BO3MOXHO 3KOHOMMWYECKM BLIFOQHO NEPeRaBaTh Ha pac-
CTOAHWE Takum CrocoboM — NOCPeacTBOM U3Ny4eHwd
Mio60ro poaa. Y MeHs BCE NOCTPOEHD Ha UCTUHHOMN NPOBO— .
AMMOCTH, KOTOPan TEDPETUHECKN MOXET UCNONLIOBATLCA
ANR Nepeaayu Ha8 OrpoMHoe paccronHuWe 683 3aMeTHLIX
natepby. A HUKOrAa He cmary 3abbims Ty BorwebHylo ne-
PEMEHY, KOTUP&S NPON30WNS CO 3HaMEeHUTBIM (unoco—
(oM 8 TOT MOMEHT, KOrla OH 0CBOGOAMNCA OT CBDEro
owmnbouHora sneyaraeHun. CkenTuk, KOTOPbIA He Bepwn,
BHE38MHO NPEBPATUNCA B OfJHOr0 #3 CAMBIX TDPAYNX MPH—
sepxeHues. OH NPOCTUNCA CO MHOM He TONLKO NONHOCTLIO
yﬁexquHuM B H3Y4HOU NPO4HOCTH MOBR UIEW; HO sbipa-
3un cson"raepnyuo yBepeHHOCTb B ee ycnexe. 8 caoem 06-
PALLGHVM K HeMY fi fipuberHyn K creayiowmum MexaHnae=~
CKWM BHaNOTUSM OTHOCUTENBHO MOEN CMCTEMbI W MeTORB,
MCMONBb3YIOLLEre PAAUGBOMHI.

ﬂpencraah‘re cebe 3emnio B BYgE PE3VIHOBOIO mapa.
HaMONHEeHHOrQ BOAOW, HEKOTOPOE KONW4ECTEO KGTOPOWA
NePUDANYBCKN 3BKBYUBAETCS BHYTPb U CTOMbLKO Xe 0TKa-
YMBAETCA U3 LWBPA C MOMOLLLIO BO3BPATHO-NOCTYNaTe b—
HOF'O HBCOCA, KBK NokasaHo Ha puc. 19. Ecru patora Ha-
coca OCYU|eCTBARETCH C MHTEepBanoM Honee 0AHOMC Y8ca
W COPOKE BOCEMW MUHYT, 4TO ACCTATO4HO [N1R NPOXOXAE—~
iR’ WMAYTIE0a Yepes BCio Maccy Lwaps, To oH Byaer pac—
U.Mpnfbcn W CXWUMATLCA, 8 COOTBETCTBYIOWIME ABMKEHNA
GyRyY NepenasBaTLCA RETYUKEM ASBNEHUA UNW NORBUX—
HbIM KNBNaHaM C TOA e MHTEHCUBHOCTLIO HE38BUCUMO OT
paccrofHuA. B cnyyae yckopeHHow pa6oTel Hacoca GyayT
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BO3HMKATL 6oree KopoTkue BOsAHLI, KATOpbIe, ROCTUTHYB
MPOTUBOMNONOXKHON CTEHKU LLApa, MOFYT OTP&XaTbCA U
Bb13biBaTb 0BPA30BaHUE GTALMOHAPHbLIX Y308 U NY4YHO—
CTEen, HO NMOCKOMbKY XURKOCTL HE MORAAETCH CXaTUID, ee
060n04Ka ngeansHo 3NacTUiHa, 8 4acToTa konebaHun He
O4eHb BLICOKA, 3Heprus ByAET NepenaBaThca 3KOHOMUYHO
npyv DYeHb HeBPMNbLUWX NOTEPAX, HO GO TeX Nnop, NOKa. Ha
NPUEMHMKAX He COBepLLUTCA Kakas—nmbo paboTa. 3To yn—. -
pOLieHHOE, HO BepHOEe onucaxrue moen 6ecnposogHoi
CUCTEMBI, B KOTOPYIO R, TEM HE MEHee, BHOLLYY Pa3nNYHbie
ynysweHus. Tak, Hanpumep, Hacot CTaN HacThto PE3OHN-
PYIOLLBN CUCTEMbI € BONLLUIORA CHAOR MHEPUWUW, KOTOPAS

" Ype3Bbi4aRHO yBeNUINBAET MHTEHCHBHOCTE NOCBLTAEMbIX
UMNYNLCOB, MpueMHbIe YCTPONCTBS TaKXKe YNny4lueHb,
Gnaronapa Yemy KOMM4ecTBO SKKYMYNMPOBAHHON B HUX
3HEPrMM 3HAUUTENBHO BO3POCNO.

MpuHunn peicrana PapMoBONH ABAETCA BO MHOTUX
OTHOLUEHWSIX NOSIHOMA npomaonmoxnocfmo MOE# cuCTe-
me. Ecriv anA pasbacHeHus BepHYTLCA K TOM Xe aHanorum,
8 3TOM CNy4ae NOPUIsHH HACOCE AOMNKEH COBEPWaTL BO3—
BPaTHO-NOCTYyNaTenkHbie ABUXEHUA C YXXACHOM CKOpPo-
CTbiO, @ 60NbLLICE OTBEPCTHE, YePe3 KOTopoe KUAKOCTL
BXOAMT B UWNMHOP ¥ BLIXOAUT U3 HEro, Hapo CWbHO
yMEHbLWUTe 8 ceveHum. Kakoe—mbo gerkeHmne Xugxkoctv
3a6eCb NpaKTU4eCKn omymtye-r W NOYTY BCA COBBPLUAE-
Masi paboTa YXO[MY Ha ofpaagaeatve NY4MCTOro Tenna,
NMLLL MaNas YacTb KOTOPOro YTMAN3NPYETCA Ha PBCCTOA-
Hum: K&K 3T0 HU YAMBUTENLHO, HO HEKOTOPbLIE CROCOGHEeR—
Wme 3KCNSPTb OKa3aNMCh GyKBANbHD 6ASPXUMb! 3TOM
YYAOBULLHOM MEEE/ C MOMEHTE e NOABIIEHUA, N 3T0 npo-
NonXaeTcA Ko cux nop. B pesyanaTe NnoAHHbIA 6ecngo—
BOAHON METDA, OCHOBY KOTOPOTO A 330X B 1893 roay,
BCTpEeYaeT CONPOTUBAEHUE B CBOEM PA3BUTUW BOT YXO
ABapuaTs net. Bor novemy «amoccbepﬂble pagmonom,exn»
CTanu HeMPeOAOIMMEIMU, BOT NOYEMY TaK Mano CTOAT aK—
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UUM PIANO, U NoHEMy 3nect. 61RO BLIHYXAEHO BMELIATLCH
npaBuTenbCTBO. '

Mb! XxuBem Ha nNRaHeTe MoYTH ueaoo&paawux paa—
MEpOB, OKPYXEHHOM U30NMPYIOLLMM CROEM BO30yXa, No-
BEPX KOTOPOro NeXUT PaspexeHHas v TOKONPOBOASLLSNA
avmocoepa (puc. 15). Ham noBesno, nockonsxy ecnu 6ol
TOKOTIPOBOAALMM Bbin BECHL BO3AYX, TO NEpefaya anexk-
TPUHBCKON 3HEprun Yepe3 ecTecTBeHHyI0 cpeay crana Gbt
HEBO3MOXHON. Mow nepsbie 3KCepUMenTbl NOKa3any,
YTO TOKW BbICOKOM YacTOThl U O4EHb Bonbwioro Hanpaxe-
HURA:AErKO NPOXOAAT CKBO3b YMEPEHHO Pa3pexXeaHHyio aT—
Mocepy, NOCKONbKY U30TMPYIOLLMK TaM CON YMEHbLUEH
po Heﬁonbl.uou TONUWMHDLI, B 4eM MOXHO y6eamTbes, pac—
cmcﬂ‘ﬁas puc. 16, Ha KOTOpOM 4acTb 3eMnu U ee raaoonb-
pasHan oﬁonom(a M306paxeHs! B MacLLTabE. fcrm paguyc

SNHRBye. 15, 16. Cerment 36MAU ¢ 8e aTMocepHoi 060A0HKM
‘BMacwrabe, O4eBUAHD, Y0, PASMOBANHS! HE CMATYT NPORTY CKBO2D,
TaKOA TOHKUI CrIOR Mex /iy ABYMA TOKONPOBOAALUMM NOBEPXHOCTAMK
HA KEKOE—-NMG0 FHAHUTENLHOR PACCTOAHUE, He Byayu MOrNOLEHHLIMM.
Tax yreepxaser a-p Tecna, oBCyXasn BONHORYIO TEOPHIO aqmpl-cara
.NPOCTPaHCTEA.
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Puc. 17. Nosennaces v Beepbed BLABUIEETCA TEOPUA, COrMACHO
- XOTOPON panuoaonHL! 08XOART BOKPYr 36MHOrD tWapea .8 enae
NOCNBA0BATENbHBIX OTPaXKEeHNH, K&K 3T0 NOKa3sHo 3gech.
KaagmumeHT NONE3HOIO RENCTBUA TEKOTO PEAeKTOPa He MOXeT
npeBbILaTs 25 NPOUEHTOB; fPK ITOM KOMMHECTBO 3HBPIUN,
B0CCTSHaBNMBaaMon Ha paccrastmu 12 000 muns, Gyper paeio
ORHOW CTONATHAALBTMUINUEPAMOR YACTT ORHOMO BETTE
npy MoLHOCTH nepegaTuka 1000 wnoearT.

cdepet pases 12 1/ AIOAMA, TO TOMUMHE HENPOBORALLE—
rO CNOR COCTaBNAeT MWL 1/64 QoAMB, U COBEPLIBHHO
04eBUHO, 4TO PApMOBONHLI HE CMOryT MPOWTK -CKBB3L
CTOSb TOHKYIO WENb MEXAY ABYMS TOKONPOBORALLMMM N0~
BEpPXHOCTAMM HE KBKoe—-NUMBO 3HaYUTENkHOE PacCTONHME,
He Byayum NornoLLeHHbiMK. NoRBUNBCH U BCEPRe3 BIABN-
raeTcs TEoPMS, COFNAGHO KOTOPOM 3TU U3nyueHns O6XOaRT
BOKPYr 3eMHOro tiapa Gharopaps NocnefosaTenbHbiM 0T-
paxeHuaM, HO HToBb! NoKasaTh aticypAHOCTb aTOR Maeu,
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cownemcn Ha puc. 17, TAe 3TOF NPOUECC NPBACTEBNREH
HaraRpHa. Jonycum, 4To pedhpakums OTCYTCTBYET, KaK
NOKESBHO CNPaBa, TOrAA U3yHeHne, KaK JTO-BUAHO Cripa-—
B8, ﬁy.qe'r PACMPOCTPaHATLECA BAOML CTOPOH MHOrOYronb-
HUKA, HEYBPMEHHOMD MEXAY TREpAbM TENOM U TaKONpo-
BOAALLMM FA3006PasHLIM NOACOM, TAE [yIKHA CTOPOHLI GO~
crasur okono 400 muns. T10CKONLKY BIIMHA FIOROBUHbI
OKPYXHOCTH Bemnn paeHa npubnusutensHo 12 000 munk;
o6pasyeTcA NPMMepPHO TPUBLETL Yrnos Aesualmn. Koad-
hRUMEHT NONe3HOro eNCTBUA Takoro pednekTopa He
MOX@T NpeRbiIaTs 25 TIPOYEHTOB, NOSTOMY 8Cnu 66l He
SLITD APYrMX noTeps nepenasaeMof 3HEprum, To Oons
BOCCTHOBNEHHOM 3HEPruu namepanacs Gbt apabeto {1/4).
I'ch*tr; nepepsTuMK V3Ny4aeT PaAMOSONHEI MOLYHOCTLIO
1000 Kkvinos&TT. Torpa BCE, 4TO CMOXET NORYYMTL Uge-~
anbHbik NPUEMHWK; COCTEBUT QfIHY CTONRTHIAUATUMUNIN-
8pAHYI0 4BCTL DGHOMC BATTA. B peansHOCTU YMCNO oTpa-
XeHun 6yner ropasgo Gonewum, Yem NOK&E3aHo B NEBON -
4ECTU PUCYHKA, 1 BCABACTBAE 3TOMO ¥ APYIvX NPUSKHH, HE
KOTOPbIX HET HEOGXOAMMOCTH OCTBHABIWBBTECS, BOCCTa-
HOBNEHHOE KOMMYECTBO 3HEPrvM 5yneT Bbipaxatecs 4c—
NOM, CTPEMSILLMMCA K HyMio.
Teneps PSCCMOTPUM NPOLIBCC, MPOUCXOAALIMA NIpU
nepeaave 3HEpPruuM, OCYLIECTBNAEMLIA C MPUMEHEHUEM
.YCTROMCTB 1 cnoco60B, NPUHATEIX B MOEM nsobpartervn.
'C atonuensio oGpatumen K puc. 18, koTopelit A8ET Npep-
CTegreHue 0 xapaKTepe pacnpocTpaHeHUs BOMH TOKa U-B0
MHOroMm o4eBuaeH. Yeprex n306paxaeT conHeYHoe 3a-
TMEHHUS € TeHbI0 JlyHb!, eABa KACaOWERCA NOBEPXHOCTY
3emnu B TOM MecTe, rae pacronoxeH nepegaTymk. Tex
KBK JeHb NepeMeiliaeTca BHU3, OHa ByfeT pacnpocTpe-
HATLCA NO NOBEPXHOCTWM 3emnu cHavana c’ 6ecKoHe4Ho
Gonbiuoi, 8 38TEM NOCTENEHHO CHUXAIOWEHNCA CKOpPO-
CTbID, NOK& Ha paccTosHuk npumepHo B 8000 Munb He
BOCTUIHET cBOEn 06LINHON ckopocTu. C 3TOro MomeHTa
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Puc. 18, 19. 3ra cxema NOKa3LIBEET, KAK BO BPEMR CONHEUHOMO
3aTMEHUA NTYHHEA TeHs NPOXOAUT M0 3emne C NAMEeHAILLEACH
CKOPOCTLI0. 3Ty CXeMy CregyeT paccMarTpvBaTh BMECTE ¢ pyc. 9. TeHb
BENXETCHA BHAI CHAYANE C GECKOHEYHO GOMBILION CKOPOCTLIO, 38TEM CO
CBOA UCTUHHON KOCMWYBCKOA CKOPOCTLIO U, B KOHLIE KOHUOB, CHOBA C
BecKoHeYHO GObLION CROPOCTLID.

oHa GyfeT NPofoXaTL ABMXEHME C BO3PACTAIOLIEN CKO—
POCTbIO, AOCTHran GECKOHEYHO BORLLLOro 3HAYeHHs B .
MPOTUBONEXaLLER ToYke 38MHOTG wWwapa. Bpag nv HyXwHo
0cob0 roBopyTE, YT 3T0 NPOCTO WYNOCTPaLWS, 8 He *rou—-'
HOE aCTPOHOMUMECKOE ONUCaHMe. X
TOUHLIA FBKOH MOXET GbiTh ﬁes TPyRa MoOHAT C noméL
Lbto pyc. 19, Ha KoTopoMm nepefjaioLLIes cxema coenhﬂeﬁﬁ"
¢ 3emnei 1 ¢ aHTeHHon. Tlpu paﬁd‘re nepeaaT4vka oﬁpa—
3yl0TCﬁ nBa 3cpcbeKTa PanuoBONHE! POXOARAT Yepes BO3—
ayx. 8 3nexrggyox NpOXOAT CKBO3k 3emnio. Mepsbie pac-
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NPOCTPaHRAIOTCA CO CKOPOCTHIO CBETA, U NOTEPA. UX 3HEP—
ruv B uenu be3asoasBpatHa. BTropov NPOAOMXEET TeMb C
MEHRAIOLLEeNCA CKOPOCTLIO B 3aBUCUMOCTU OT KOCEKaHca
yrna, koTopLit obpasyer paguyc, nposeaeHHbIA U3 nioGon
NPOU3BANLHON TOYKWM HA OCK CUMMETPUU BONH. MepeoHa—
4anbHO CKOPOCTh HEeCKOoHeYHO BENuKa, Ho NDCTENEHHO OHa
yMEHbLLABTCH, A0 Tex Nnop Noka He ByaeT npongeHa Yet—
BEPTb OKPY)XXHOCTH, TOrAa OHa CPaBHAETCA CO CKOPOCTLIO
cgeta. C 3TOr0 MOMEHTa CKOpPOCTb BHOBR B803paCTaeT,
CTaNOBACL 6ECKOHEYHO B0MbLIOKA Ha MPOTUBONONOXHON
CTOPOHE wapa. TeopeTuyecku aHeprua Takors Toka Mo-
XeT GbiTh NOSIHOCTHI0 BOCCTAHOB/EHA B HaGTpDEHHbIX co-
OTBEYCTRYIOLLMM 06Pa30M NPUEMHUKEX. ‘
HeaxoTopbie akcnepTbl, KOTOPLIE, KaK A cyuTarn, obna—
AstoT Gonee rnybokuMM 3HaHNAMY, B Te4YeHua papa NeT yT-
BEpXAany, HTo MOv NpPoeKT Nnepefaqn aHeprum 6ea npo—
BOAOB ABMARETCA NnonHewniled 4veryxon. Bnpouem, kak A
38MeTUr, OMN C KaXAbIM BHEM CTBHOBSITCH BCe Gonee 0C-
TOPOXHbIMY. CAMOE NOCIEAHEE BO3PAKEHNE NPOTUB MOEN
CMCTEMbBE HaWIGHO B feuiesu3He 6eHanHa. 3ty niogy gen-
CTBYIOT 1107 BNE4ATAEHNEM, YTO 3HEPIVA YXOAUT BO BCEX
HanpaBneHUsX, 1 MO3TOMY NALLIL HESHRYUTENBLHOE ee KO-
nu4yecTso moxeT bbiTb BOCCTAHOBNEHO OAHUM NPUeMHN—
koM. Ho 310 fganexo He Tak. SHeprua NepeasaeTes ToNLKo 8
OffHOM HaMNpPaBnEHUK, OT NEPBAATHUKAE K NPUEMHUKY, U HW—
rae He tepaetcH. Y1 BnonHe peansHD BOCCTaHOBUTH B
noGoif Touke 3eMHOro UIapa Konu4ecTso 3Heprmn, [ocTa—
“TOYHOE ANA NPMBEASHUA B RErCTBUE a3pONnNana win npo-
ryno4yHoro cypHa nubo ann ocBeuleHNns Xunoix NoMeLLe—
HUW. A oco6eHHO ONTUMUCTUYHO HACTPOeH B OTHOLLEHUU
UCNOMNb30BaHWA TAKOro OCBELLEHUS B OTAANEHHBIX MecTax
¥ CUMTAI0, YTO 30eCb enBa M MOXHO u3obpecTn Gonee -
3KOHOMUYHLWA W YROGHLI cnocob. Bygyuwee noxaxer,
CTEHET U MOE NPEABUIEHNE CTONb XKE TAUHBIM, KAKUM OHO ,
0Ka3biBanock 0 CUX nop.
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AHATIOTUA
PYHHOMN HACOC
G — MAHOMETPbI

TMBKAA COEPUYECKASA OE0-
JIOHKA, HAINOMHEHHAR XiAD-
KOCTbIO Ut TASOM

Asianorus Teopum Tecnsl BONHO-
B0 BUSpauyvmn 3emnu

Kaxasifl k340K HACOCA Owywia-
€TCR C 0AMHAKOBOU CUNOM BO.

PEANTU3ALIUGR

SECTIPOBOAHAR NEPEQAYA —
3TO NPOCTO. NPOBOA B 3EM-
IO — U BCE

BECNPOBOAHAR SHEPTHUA :
TECAb! ABUXET CYOA U ASPO-

" NNAHb

Teopun 6ecnposoasoli nepena-
uyn Tecnol. IHeprus anekTpomar-
HUTHLIX BONH ePENAETCA CKBO3b:
36MAI0 B NIOBYIO TOUKY 3€MHOro
wapa. nexTpuyeckoe oceetie-
H¥E8, OTONNBHME U INEKTPOIHEP-

BCex Toukax cdepbi FUA MOTYT GuiTh NepefiaHu U3
BCEeOGIEH LeHTPAILHOR CTaH-

UM B MOGYI0 TOuKY 3emaii.

Coapaunas Tecnoit scemupsan cucrema Gecnpo-
soAHOR NepepayYy ANEKTPHHECKUX CHIHAMNOS, a TaKXKe
CBETa W 3HEPINM NPEJICTABNGHA 3f8Ch TAORBTHYBCKM,
B BUE AHANOTUN, 8 TBKKE QAeTCH NJIBN 68 Peanu3a-
uun. Axcnepumentei Tecnsl ¢ paspsagamm ANNHDHA cTo
diyTos 1 HANPAXGHUOM B MWLINOHBI BOJILY NOXa3a-
M, YTO PApRoRONHL] BeckMa HethIOKTHBHLI, & NO-
Tepn spech GessosspartHbl; Bonue Tecnsi mocera-
HEBNMBAITCR W SYXBANsHO WNPOHOCRICRA® CKBO3b
Semnio. PaguouHXSHEPb!l HAYMHEIOT NOCTBNOHHD
OCO3HEBETh, MTO 38KOHLI PACNPOCTPANSHNAN BONN,
cthopmynuposannnie Tecnoit Bonee “eTeepTM BeKa
TOMY Ha3a[], CO34AIOT PSANLHYI0 U MCTUHHYIO GCHOBY
GecnposonHoil nepepauM COraaMs.

-
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MOS NOABOAHAR NOAKA-3CMUHELL
: «New Jork Journals — 13 Hos6pa 1898 ropa

qupa Huxona Tecna nepepan «The Sunday Journal»
3KCKNIO3UBHYI0 MHIOPMALMIO O CBOEM MOCNEAHEeM
uzobperéHwn — nogeoaHom TopnepHom xatepe. O posen
[0 COBEPLUIEHCTRA CBOE YCTPOMCTBO NOCAE TOro, Kak uay—
4vn gediexTsi TopregHbIX KaTepos B nocnegHen (Hegas-
He) BoWHe ¥ cynkbbi COBPeMEeHHbIX NOABOAHLIX Nopok. Ha
GopTy ero nognogxu He Bypet XuBbix CyLIeCTH, YTobbt He
NOGBEPraTh uX PUCKY, HO Ero MOZMNOLKY MOXHO 6yaeT Ha-
npasvTe Ha Gonblune paccToaHua ¢ Gepera wnu ¢ nanybibl
BoerHHoro kopabrnin. Cunon ana NPUBEACHUA €ro B ABNXE—
Hue GynyT anexTpuyeckue xoneGeHwA BOAAYXS, UCNONb-—
ayembie B GecnposonouHom Tenerpade. 3tum cnocobom
uenas (ROTMANA NOABORHLIX ACMUHLUEB MOXET ObiTh Ha- -
npaeneHa NPoTMB HeNPUATRNLCKOro (NoTa 1, BE3MOXHO,
pasobber ero, npu aTom Bpar He GyaeT 3HaTh, KaK OHY Bbi-
NU BTAKOBaHLL 3T0 KAXETCH: NOo4TH HEBEPOATHLIM N0 Tex
nop, fiokg 8enukoe sonwebeTBo 3nexrpw1ec'raa He 06bAc-
HUT ero YyfecHoe uaotiperenve nymcr 38 NYHKTOM B Cne-
AYIOLEM U3N0XKEHUN,

o 1@3 j@pepb FOTOB 38ARMTL Yepes XYPHAN, 4T0.8 YBEpEH

B TOM, 470, M0e u3o6peTeHue, foABOARHOMD mpnenuoro Ka—

Tepa GyfeT OTHbIHe BRAMHARLLIM OpYXHEM BOEHHO-MOP-
CKUX CW.

Moy nonHan 6ecnoneauocn: Bupa Topnennpax Kare-
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poB 6bMa PELIMTENLHO NPOAEMOHCTPUROBAHE B XOfE He—
OaBHewn 80MHbI. Hin cMenoCTb 1 MACTEPCTBO aMeprKaHLes,
HU OTH3RAHHLIE Ype3sblvaiHbie Mepbl UCnaHues He CMOf T
3acTasuTb TOpNedHble KaTepa AeNCTRO/aTL BKTUBHO. 3T
HenpoYHble CyAs, OT KOTOPLIX TaK MHOTO OXMUASNK, CTanw
O4eHb NEerkon MUWeHBED ANA HA3BMHON BPTUAREPUU U
CKOPOCTPEnbHbIX OPYAWA BpaXeckKux Cyaos.

MogsogHsie NOpKK, & APYrOV CTOPOHL!, KOTOpsLIe Gbiv
NOCTPOEHLI AR NEPEHOCE TOPTIEA, OKA3annch rbensHsM
MECTOM fiNA BOEHHBIX U NOSTOMY BbINU HeathPeKTUBHb!.
MoasopHan nofgxka unu, NnpaBwWIbHEe CKa3aTh, NOABOAHLIN
3CMUHEL, KOTOPbIA A 306pen, Takon Xe KOMNAaKTHBLIA, K&K
cama Topnepa. MakTudecku 3TO NPOCTO yBENWYEHHEA
TophneaHan o6ono4ka, TPUALSTL LWEeCTk G nonoiauuon thy-
TOB B [VWHY, 3arpyXXeHHan ApYyruMi1 TOpnaasmMu anA B3pbi-
Ba. Kak v Topnena, oH MeeT cBoe cobcTeenHoe (aBuxy—-
Liee] MeTaTeflbHOe yCTPONUCTBO, HO Ha 3TOM Mx MOXOXEeCTb
aakan4usaercs. ObbiiHan Topneda, 0aHaxabl 3anyiLeH—
HBRA, NeTUT Brepen Cneno, U HeBeaoOMan cuna MOXeT No—
BEePHYTbL ee B 0AHY Wnu Apyryio ctopoHy. OHa nonapgaer B
Lens unv NPOMaxwBaeTCR B COOTBETCTBUUA € TOHHOCTHLIO
HaBeeHUs NPy 3anycke. '

Ho moa nonBoaHan noaKks, 3arpyXeHHan TOpnenaMu,
MOXET CTApPTOBATb U3 3aLMIEHHOR ByxTbl WIN MOXeT
6bms cpotueHa ¢ GopTa kopabng. MoxeT UATYU OKOALHLIM
fyTeM HuXe NOBEPXHOCTU, Hepes ONaCHbIe 3aMUHNPOBaH—
Hble K8Hanbl B 38WMLIIEHHbIE MABAHW W aTakoBaTb thnoT,
CTOALMIA HB AKOPE, UMW MOXET BbIATU B Mope 1 KPYXUTb B
flouckax CBOEA XepTsebl, 6pOCUTLCA Ha Hee B nonxdnﬁuml’n
MOMEHT, BbICTPENUTL B Hee CBOUM GMEPTOHOCHLIM opy—
XWEM U BEpHYTBLCA K TeMm, KT0-ee nochan. MNpy 3ToM oHa
6yneT HaXOAUTLCA Nof abCOMOTHEIM 1 HeYCblI'IHEnIM ROA-"
TPONEM YenoBeka, HaxogRLWEerocA Ha OTAANEHHOM MLICE
NN Ha BOEHHOM kopabne, Yen KOPNYC HAXOAUTGR HUXe
TOPU30OHTa N HEBMAUM Bpary.
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1 0COSHAID, YTD BCE 3TO 3BYHUT NOYTY HEBEPEATHO, M A
BO3AEPXMBAJICA OT NOKa3a Moero uaobpeTterua nybnuxe,
noKa He npopaéoran Kaxaywo ero AeTans. B moei nabopa—
TOPWKM Y ME@HA CeR4ACc BCTb Takan MoOAenb, 1 MOU HepTEXM
W onucaHusi, npeacTaBnexHsie B Blopo natextos B Ba-
LIMHITOHE, A4AI0T ee nogpobHOe onucaHue.

Tenepb, 4TO XBCAETCA MEeXaHU3Ma, KOTOPbIA JOMXeH
6biTb pa3sMelleH B kopryce Noaxy: nepeas u Hanbonee cy-
L{ECTBEHHER Bellb — 3T0 ABUraTeNb C 3anacom GaTapeit,
4T106bI NPUBOAMTL B ABUXEHUE nponennep {rpe6Hon BUHT).
3arem UMEIOTCA MeHbLUKe ABuraTenty u batapeun ans npu-
BEAGHWA B DEACTBUE PYNEBOr0 MexXaHwuama no ToMy Xe
NPUHUMNY, K&K 0BLIYHOR CypHO Tenepb NepeasurasTcs
ipv ﬂOMOLi.M napa “n SNexTpu4ecTea. Kpome 3TUX, eCTo
euje sanac 6atapen U QBUraTenen QA NUTAHWA ANEKTPU-
YECKUX CUFrHaneHLIX namn. Ho 4Tobbl BBC MexaHnaMoB He
6biN CAULUKOM BENWK, YTOOL) HE HapyLWIaTs NNaBY4ECTb U
He 3aCTasnATL NOAKY UOTH CIMIKOM MMYBOKO B BOAe, by-
YT TAaKXe UCNONL30BATLCR ABWFATENI CXATOTD BO3AYXa
BSA BLINONHEHUA onpepeneHHbIX (YHKLMA, TOXUX KaK Ha—
NONHEHUE U ORYCTOUIEHVE Pe3epBYapos C BOBOM, KOTOPbie
NOAHNMAIOT NOAKY HA MNOBEPXHOCTL UMW NOTPYXAIOT 8€ HA
nobyio Tpebyamyto rybuHy. MHeBMaTUHeCKUHA BO3ZYX N
MOTOpbI GyayT BbINYCKaTbL TOPNefAbi U OTKBYWBaTh BOAy,
KOTOPaA MOXET NPOCAYUBATLCH B NIOGOE BPeMsA.

StoT nopeofHbI acMuHey, Gyner cHabxen WeCTsIo
14-dyrossimm Topnefamu Whitehead (Gensie yrpu). Onnm
6yayT pacnonaraTbCa BEPTMKaNLHO B pRa psaa No pyre.
Kak Tontko oaHa Topneaa 3aKaThiBaeTcA Ha No3uLo y
BbiNYCKABTCH NHEBMATU4ECKOM CWNOW, ApYran Topnepa
nog fiedcTBUEM MPABUTBLIMM NBABET Ha NO3ULMI0 NEePBON.
"OéréfbHbie TOpneas NOAAEPXNBAIOTCS BEPTUKANLHO 88— ‘
TOMBTUYECKKM ripucnocobnenrem. OHn MoryT BbicTpenn-
BaTb Takxke BLICTPO, K&K ONYCTOIAETCH CaMOB3BOAHbLIA
peBonbeep, 6o ¢ UHTEPBANoM B MUHYTbI unnliaacm. Bei-
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MycK TopneR NpovcxoauT 4epes egUHCTBEHHYIO TPYOy, Bbi-
CTynaloLLylo NpaMo Brepeq Ha gyre. HeGonbLioe konuye-
CTBO BOAb), KOTOPOE NPOCA4YUBAETCA KaX bl pa3, 3axBa-—
ThIBSETCH APEHAXHbIMU TPYOKAMW, U KOMMPECCOpPHLIV
BO3AYLLUHBIA HACOC HEMeQNieHHo BbiTankveaeT ee, Kak
TONbKC KaXAas TOPreaa BuICTPEnuT, perynartop nnaesy4e—
CTU OTKPOET BEeHTUMb, YToBbl AOCTATOYHOE KONWHBCTBO
BOfbI 3ar0NHUNO BannacTHele LMCTEPHL! ANA nogaepka—
HMA NOCTOAHHOM NEBYHECTY U AN TOro, 4Tobbl AEPXaTh
NOAQKY Ha OJHOM U Ton Xe rnyGuHe.

3arpyaka Topnepn B 3ToM NoABOAHOM 3CMuHUe GyneT
6onbLue, YeM y CaMbiX BONbLUMX 3CMUHUEB, HAXOQAWMXCA
Ha soopyxeHum cenvac. CywecTeylolwue cyaa no NATLCOT
TOHH, KBXALA 13 KOTOPbIX CTOUT NpaBuTenscTay 500 Tei-
CAY NOfNapos, HeCyT He Bonee Tpex-4eTbipex Topnen, 8 TO
BpeMA K&K 3TOT NPOCTOM NOABOAHLIA SCMMHEL, CTPOV-
TanLCTBO KOTOpora obonpetcs He Gonee yem B SO ThicAY
AOnRapos, GymeT HecTu WecTs Toprien. OH Takxe umeeT
yHUKanbHoEe penmyLLecTBo GbiTe a6COMOTHO HEBUAVMBIM
ans spara, Ha ero GopTy He ByaeT nugen, YbUMKU XUIHAMMK
HYXHO PUCKOBA&Tb, U He 6yAeT NapoBOro KOTNa, KOTOpLIN
MOXET B30pBaTbCA. »

Bce, 4to HeoGxopumo, 4YTabL 3Ty NOABOGHYIO NOAKY
MOXHG G6iN0 KOHTPONUPOBAaTL HE NIOGOM PACCTOAHMM, —
3T0 npaBUNLHLIM 06Pa30M CMOHTUPOBATL HA HeW Npo-
BOAA, KaK nNposefeHa Nposogka B COBPEMEHHOM. fOME:
KHOMKa [N BKIOYEHVA 3BOHKA, PbiYar ANf BKIIQHeHUs
CBETa, CKPLITAA NPOBO/KA B HEKOTOPLIX MECTAX BNA YCTa-
HOBKWU CMIHAfN3aLIMK NPOTUS BOPOB W NPOTUBONOXAPHAH
curHanusayumm. -

EquHCTBEHHOE OTTIMUME B cnyyae ¢ nonaonuo%ggqxou
39K/I048ETCA. B. CAOXHOCTU - (TOHKOCTH) NPUMEHAENIX
npubopos. K Merarsmbuouy ycrpoﬁcray PynesoMy Mexa—
HUaMYy, K CUrHanbHOR annapaType u MexaHu3my 3arycka
Topreg npuKpenneHbl ManeHbkue Npubopbl, KoTopsie Ha—
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€TPOEHb! Ha ONPefeneHHYI0 ANEKTPOMArHUTHYIO CUHXPOH—
HOCTb. :

3atem umeeTCA NoAOGHLI HaBop CUHXPOHU3NPOBEH-
HOR annapaTypbl, NOACOEQUHEHHROM K ManeHkKOn Narenu
yrnpasnedus 1 pacnonoxeHHown nubo Ha bepery, NM60 Ha
06bIKHOBEHHOM BOBHHOM Kopabne. MNepemelan pbiHar Ha
naHenu ynpaeneHna, f MOry AaTh HYXHbIR IMNYILC NOR-
BOAHOW NOAKEe ABWraTbCA BNepen, WATY 3aaHUM XOAO0M,
noBepHyTL pynb Ha Npasbivi 6OPT UK HA NEBLIW, BCAbITH,
38TOHYTb, BbIMYCTUTL TOPM@Ab AU BEPHYTLCA. ,

MoxeT nokasaTtbca, HT0 He06X0AMMO NPUNOXUTL Or-
POMHYIO cnny (3Hepruio), 4Tobel gecTBOBaTL HA 6ONLLLIOM
paccTonHuWA Ha oTaaneHHo noaxe. Bes aneprus cob6paHa
H8 Camoi NOABOAHON NOAKE — B 8 AKKYMYNATOPHbIX 68—
TBpEeAX U CXaToM Boaayxe. Bee, 4To HyXHO Ans sBo3nencT-
BMA H8 NPUGOPbI, — 3TO HaMU4YMe MHTEHCUBHLIX NepeMeH—
HbIX TOKOB, KOTOPbLI® MOXHO CO3QaThb NpW NOMOLLY MOEro
BWBpaTOPs (OCLMNIATOPA), NPUKPENNEHHOTo K Mo6on au-
HamO-MatuuHe, pacnonoxeHHon Ha bepery unu Ha BoeH-
HOM Kopa6re. . )

Kax Takum o4eBUOHO CAOXHBIM MEXaHU3MOM MOXHO
YyOPaBNATe K Erc KOKTPONMPOBATL HA GOMLLLOM PACCTON—
HWUK, HE ABNABTCA 3aranKon (TaHown). 3To Takxe NPOCTO,
KaK TenedoHHbLIA annapart, umeloLmitca 8 mobom oduce.
310 ManeHLKan METASTMYECKAR KOpo6Ka C pbl4arom cHa—
pyxu. lNepenisvran pykoATKy Ha ONpeeneHHYIo TO4KY, OHa
sbiflaeT BUGPUpYIOLME 3BYKW, U ee KpaTtkoBpemeHHoe
XyXKaHue BuI3biBaeT 06bexT. Ho-ecnu Mbi Gyaem nepe-
MELUATb 3Ty PYKOATKY Ha TPeTb AanbLie 110 KPYropoi Lukane
(LmdpepbinaTy), XyXoKaHue GyneT NPOAOMKETLCA AONbLUIE, W
AOBOMLHO CKOPO NORBUTCA NOMLIEACKURA, NPUBREYEHHLIA
STUMK-33ragouHLIMK 3ByKamu. CHosa nepeasuHeM pyko-
STKY.— Ha 3TOT pa3 Ha CaMylio AANLHIOIO TOMKY KPYFa, — U
€088 HaYHETCH NPOAONKXUTENLHOE XYXOKEHUE, KaK K BaM
NPUMYUTCA rOPOARCKas noxapHan cnyxba.
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Mgde yCcTPOACTBO ANM KOHTPONR Hag ABMKEHUEM NOA-
BOAHOR NOMAKW, HAXO[ALLIENCA HA 3HAYUTENbHOM PECETOR—
Hy, BECONIOTHO TaKkoe Xe. ToNkKO MHe He HyXXHbl CORV—
HWUTEeNbHbIe NPOBOAS MEXAY NANENEI0 YNPaBNeHWA 1 yaa-
NEHHOA NORBOGHOW NOAKOW, MOCKOMbKY A MCNOAL3YI0 -
| XOPOLUG MSBECTHbI NpUAHLMN GECNPOBONONHOIO Tenerpa-
cha. Korpa s fiepemelualo peiar Ha TOYKM, KOTOpLIE A OT-
METUN Ha KPYIMOM LuchepbnaTe, A KaXabii pa3 Bbi3bIBAID
pa3sHoe xonM4ecTso subpaumin. B atoM cnyyae nBe BONHLI
YayT Briepeq Npy Kaxgon NonoauHe NoBopoTa pbivers, U
BO3AEWCTBYIOT HA. Pa3Hbie YAacTU 060pPYADBAHNA 3CMWHLS,
HaXORALIEFOCA HA 3HAUUTENLHOM PacCTORHUA.

PelueHvie BONPOCA O TOM, KK AONXHKI B CAMOM fAene
UCNOMb30BATLCR B BONHE NOABOAHLIE 3CMUHD!, A OCTaB—
NAK0 BOBHHLIM TaKTUKBM. HO MHe KBXEeTCR, 4To UX nyviue
BCEro MCNonb308aTh, KOrAa oMU Nepeso3ATca Ha bopty
60nbLLOro BCNOMOraTensHOro KpeAcapa, CNycKalTCA Ha
BOAY NQ HECKOMBLKY LUTYK, KaK CRACATeNbHBIE LWMONKW, 1
33TEM UX 4BUXEHUE YNPBBNABTCR C NyNbTa Ha BepxHed
yacTv (Mapce) nepeqosoro kopatns.

Y1066l ynpasnsiowyn NOABOAHLIM 3CMUHUEM ' 3HAN
TOYHO 8ra pacnonoxaHue NpU NepepeuXeHun, nBe May—
Thi — H8 HOCY ¥ Ha KopMe — BygayT BCnNbIBaTL NPAMO Hap
BOAOM. 3TU MauTLl O4EHb MBJIEHEKOro Pa3Mepa, No3TOMy
OHW HE BUAHbI, ¥ UX HE MOTYT NOPA3NUThL Bpaxeckne opy-
ava. Houbio Ha MayTax BygyT HakpbITbie KO3bIpbkamu Cae—
TUNBHUKY.

HaSniopaTens (HabnioparensHbid NYHKT) Ha Mapce
6oesoro kopabnn 3amevaeT Bpaxeckun xopabns Ha ro-
pY30HTE, B TO BPEMA KaK KOPNyC BCNOMOr&TENbHOrO
Kpeiicepa OCTAETCS HEBMOUMbLIM s Bpara. 311 ManeHy—
K& SCMUHL{b), OTMPEBNARCH B NyTh NPU NMOMOLLM YeRdsekE
C TeneckonoMm, MOryT ATAKOBETbL WU YHUHTOXWTL Uenyio
thnoTwmio 6oesbix Kopabnei 3a yac, ¥ Bpar HAKOraa He
YBUAWT CBOEro NPOTUBHUKE W He y3HaEeT, Kakaa cwna
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yHU4TOXUNA ero. bonbiloi BCNOMOraTensHbLId Kpencep,
. UCNOb3yeMmbild [IA NEPEHOCA 3TUX NOABORHLIX ACMUHUESB,
mor Gb! Takxe HEeCTH Fpya Topnen, A0CTATA4HbLIR 4N ApPo-—
BEAEHUA MTESbHLIX KaMMTaHWA.

OH Mor 6bl HECTU MMPOKCUITVH U ApYyrue B3psbiBYaThIe
BeilecTBs, Heobxoavmbie anA 3arpysku Topneg & 6e3o~
NBCHOM XPSHUIULLE HUXE BATEpPUHUU, U TEM CaMbIM
MOXHD Bkino Gbi 1368BUTLCA-OT ONAcCHOCTH TPaHCNOPTU—
poBKyW 3arpyxerHubix Toprien. Korgs Heobxoaumo, 6oero—~
NnoaKku 3apRXAIOTCA, KPENATCA K TOpneaam, u, Takum ob—
pa3om, NoABOAHBLIE 3CMUKLbI NONHOCTLIO0 CHAPAXEHDI.

Bbicoxvis, BiICTYNBI0LLMIA MbiC, 0G03peBalowmi raBaHb
¥ MOpe, 6bin 6bt TOXE XOPOLIEH TOMKOMR, FAe MOXHO yCTa~
HOBWTB NYHKT HabniopeHvn u rae BrMay, B Aokax, GyayT ne-
MarTh ICMMHLIbI, MOTOBLIE K CTapTy.

Bort 1 scst ucTopuA| Moera nochangHero waobpereHun.
Bl cxaxeTe, 4To 3TO ROBOSILHO NPOCTO. KoHeuHo, 370 Tak,
NOTOMY N4TO A BCIO CBOIO XM3Hb pa3pabarbiean xaxmgoe
n3obpetreHue RO MenbHaMLKX geTanen, Yrobsl oHo pabo-
TBNO TaK Xe Nerko, KaK 3NeKTPMHECKMA MaATHUK (4ackl) B
othuce GUpXeEBOro Makiepay. -

o ;‘-*‘.
~GAHON N



NPAKTMMECKME PA3PABOTKM B AENE
. TEFIE®OTOrPA®UPOBAHUA

«3SnexTprkan pessioy — 11 aexabpa 1920 roha .

OQCNegHWe” yonewlHbie onbiTol NapwxaHuda Sayapaa
Benuna' no nepepade otorpadmi Mexgy Heo-
Vopkom u Cent—ITyucom Ha paccrontue 8 1000 mwns ec~
TecTBEHHbIM 06pA30M BO3BYAMAU HOBLIN MHTEPEC K 3TOMY .
PROBONLHD cYapaMy pemecny. AnnapsT m-pa Benuna Gon
noasepXeH TLWETENbHOMY U3YHEHUIO H8 OCHOBE 3HaHW#,
HaKoMeHH.IX Paxee B Mpoyecce 3aTpaveHHbIX 8 ITaM Ha—~
npasneHun yeunui, u Tenepb HeobxoaMmo NPU3HATL, YTO
thpaHuy3cKkini maobpeTarenb ABBIICA 3Qech ABHOD NPo-
- rpecca. BepHo # To, 4TO MHOMME 13 AeTanen ero armapara
He HOBb!, 8 f18BHO W LWMPOKO U3BECTHbI, HO BGE OHW Bbinn
yMano nono6paHbi, 8 nony4eHHbie B peaynsTarte orope~
NPOAYKLMMN HE TOMLKO ABNAIOTCA XOPOLUWM BOCNpoM3Bene-~
HWEM OpWIMHAN8, HO U BECLMa 3akcnpeccusHbl. [Topo6HO
. APYrMM HanpasneHusm, nepefa4a uaobpaxeHuili Ha pac-
CTOAHUE AOCTUINA COBPEMEHHON CTENEHM COBEpLLEHCTBa
NyTem MefneHHbIX U MOCTEneHHbIX YTy“tUueruin, BHOCUB-
wuxcs 8 Tevesue 77 ner. Nurepartypa no atomy BONpocy
B8OMCTUHY OOLUIMPHA, YTO 38TPYRHAET ee [OCKOHAaNbHOe
u3y4yeHue, NOCKOSbLKY 3TV CTaTbi ONyGNVKOBaHLI Ha Pa3-
HbIX A3bIKaX U PACCPEADTOYBHbI N0 MHOFOMUCAEHHBIM Ne-
pyoauyeckum nanasmam. Jluie ogHa AeTanbHan v uc4ep-

1 Sgyapg Gaaun (Edouard Balin) (1876—1963), dpanuyackmn wH-

XEHEP, CEVMECTBW NEpayio nepeaavy $orouscbpaxanmit mexay Na-
pwxem, NuoHom v Gopno 8 1907 rogy.
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noisatollan paborta 6bina onytnukobaHa B MepMaHni f—-poM
Aptypom KopHom 1z MioHxeHa u p-pom BpyHo Matue-

I'Iop-ua nauu'ru. NONYMHHLIE MHOTD NIET TOMY
Ha3an

Nepsim cthopMynuposan 3Ty upelo AnexcaHap Bann®,
LUOTNAHACKUA - KOHETPYKTOP, KOTOPLIA NONyH4nn GpuTaH—
CKMIA NaTeHT, NpepcTasue teoe u3obpetexue B 1843 ro-
gy. Ero npoekT npegnonsran nepegady OTNEYATAHHbLIX
TEKCTOB, YepTexen U usobpaxeruit cnegylomm obpa—
30M: H8 NepeparolLieid CTAHLUWM UMENOCh YCTPONCTBO C
U30NYPOBAHHLIMY METaNNUHECKUMM WUFNamy, YCTAHOB—
NEHHoe TeKUM 06pa3oM, 4Tobbl CKONb3KTL BAONL CTPOK
TEKCTa Haf PaMKOW, HaXoAUBLIBNCH HAR Ne4aTHON CTPa-—
HWUL{e#, KOTOPYIO BOCTIPOM3BOEMNM HE PECCTORHUM. BHyTpy
3TOM PAMKM 1 NOA MPAMBIM YIIOM K €€ NIOCKOCTH B UMEB—
LUMIACH Tam CNoM BOGKA. Bbinv NOTPYXEHb KOPOTKHE Mpo—
BOfS, NPH 3TOM WX HUXHME KOHLb! KOHTBKTUPOBANU ¢ Gyk-
BaMU, 8 KO BCEM 13 HUX, B GBOIO O4epefib, Gbino noaxmo~
‘4eHO anextponuTanue. Mo Mepe TOro KeK YCTPOWCTBO
ABUranock TyRa v 06PATHO, Bro K30NUPOBBHHKIE MeTan-
NUHECKME UITIbl TO KOHTEKTUPOBEIIM C BEPXHAMU KOHLIBMM
KOPOTKUX NPOBOAOE, TO PA3MLIKENU STOT KOHTAKT W Tem
CaMblM YNPaRNANM MNPOLECCOM TIPOXOXAEHNA Yepes HyX
3neKTPOToKa. Kaxaan ua metannuqecknx win 6oina nog-
coefiuHeHa CreyranbHOM Nepealowlen NIMHUER K NPUHN—
MaloLie CTaHLWM, MOe HaxXoaunpch TaKoe Xe YCTPOIACTEO,
CNOCOBHOE CKONL3WTL HAaf XMMUYECKy 0BpaBoTaHHon By—
Maro, NeXaBLuefl H8 383eMAEHHON METAIIMHECKON Nna-
cmue Korna aKKyMynfaTop HB Bblxoue nEpenﬂlomeu CTaH—

X Texcry 8 ApYruMm K 3emne, umnym:cm ToKa, NpoXogA No

1 Anexcangp Baan [Alexa;ider Bain} (1811=1877] — womaHackma
4acoBWWK 1 u3oGpeTaTens, a8Top AEPEOY IBKCHMMIIBHOR MaLLIMHLI.
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NPOBGAAM W XUMU4ECKU 06paGOTaHHON Gymare, Bbi3biBa—
N N3MEHEHNB LIBETA NOCNEAHBH U TeM CAMbIM BOCNPOU3-
BOGWM H8 Helt nepeaaHHble CUMBONLI. [ns NonyveHUs
YAOBMETBOPUTESIbHBLIX Pe3yNbTaTos TPe608an0Cch YCTAHO~
BUTb OFPOMHOE KOMWYecTso urn n nposogos. Oco3Has
3TOT HegocTaTok, bent npegnoxun NCNonNb3oBaThL TONLKO
oMM NPOBOA, HO He Aan NoOAHOR WHEHOPMaUMK OTHOCU-
TenbHo atoi ugen. Bnocnepcteun BovHennu u ppyrve
naobperaTenu yCcoBepLUEHCTBOBa/M €ro annapar, cokpa-
TMB KONMYECTBD NPOBOMOE A0 HECKOMLKUX. HeT COMHEHWR,
4TO, HECMOTPA Ha FEHYI0 TEXHANOMMMECKYID rpYGOCTL 3TON
CUCTEMBI, OHa OKa3anachk BNOMHE NPUrcaHON ANA UCHONb—
3088HWA B NpOMbILiINEeHHOM MacwTate nNpu nepeaaye oT-
neYaTaHHbIX TEKCTOB, @ TAKKE YepTexen U naobpaneHui.
Ora MOXET 6biTh NONEe3HOR AaXe CerogHa.

MepBbiit NPaKTUMECKMA yonex 6bin AOCTUMHYT aKrnn—
JYahuHoM ®pepepukom Konbepom Benksenom, kGTOpbIi
nonyaun B 1847 rony 6puTaHCkui nateHdT 3a pa3pabo—
TaHHbLIA UM TEXHONOTMYECKMIA NnpoLiecc, a 6onbLUce 3Have—
HUE-HEKOTOPhIX U3 Ero 3NEeMEeHTOB HawnNo ceoe NOATBep—
Xfenve B nocnegylowme rogel. B kavecTee nepegatyuxa
OH ucnonb3ogan 6apaban, Ha KOTOPLI YEPHWIBMU C 30—
MIAUMOHHBIMKA CBOWCTBAMU Bbiit HAHECEHbI Pa3nuYHbIe
cumBonbl. MeTannnyeckas wrna kacanace GapabaHa u
HEMHOFO nepemMeLLanach fNpu KaxaoM ero 060poTe, TO4HO
T8K Xe KaK U B paHHen mopenu thoHorpada. Takon xe 6a—
pa6aH, noKpbITbin XuMHUiecku obpaboTanHon Gymaromn u
OCHaWEHHbIA CKonb3Awer urnor, Guin ycTaHoBneH Ha
npuHumaioiiieil cTaHuw, bapabaHb 661 3a3emneHb, a K
AMHEMHOMY TIPOBORY, COBAMHAIOWEMY Nepenalowmn u
MPYHUMBIOWWA BLICTYNbI, GbiNa NOAKAIOHEHE NUTBIOWARA
6aTapesn, B pe3yibTaTe “ero NPOXoXAEHNE TOKa BbISLIBA~
NO HA MPUHUMAIOLLIEM KOHLIE U3MEHEHUE LIBETA B cbiﬁaf‘
cTBylowieM yyactke BGymaru u socnpon3sefeHue nepe-
naHHeIX cuMeanos. na ceoero spemeny annapar Geik-
Bena 6bin HeoGbIYanHO CoBEpLUEHHbIM, DCOGEHHD B ero

187



cnocobHOCTM NoAREpPXUBETL CUHXPOHHOCTL BPaLLEHWA
6apabaHoB, AnA aTtoro uaobperaTen NPenycMOoTPen Kak
aBTOMATUHECKYIO, TaK 1 PY4HYK) KOPPEKLVIO BPALIEHWS.
Mexay benksenom n 63dHOM paaroperncn cnop o npase
NEPBEHCTBA, HO B JAHHOM CNy4Yae OLIMBUTLCA HEBO3MOX~
HO. banH 6bin aBTopom Uaen, B To BpemMA Kak EeuKBeny
nNepeoMy yRENOCH EE YCNELLHO PEaNU30BaTh.

Mcnonbaosanue xumundecxu oSpaboranHoil Gy-
MArn NPUM3HAHO HONPAKTUMHLIM

Mcnonb3oBaHue xumuydecku obpabotanHon Gymaru
6bino couTeHo HexenartenkHbiM, U 8 1851 rogy Xunn uc-
KO @ U3 NPOLIECCa, CO3AaBan OTMEYATKM HE NpUeM=
HUKE C MOMOLLbIO MarHuTa, Bo36yXaaeMoro nepepasae—
MbiMW UMNYNbCamn. TeM HE MEHEE WHTEPECHD 3aMeTWTb,
4YTO COBpPEMEHHbLI MEeTOoA B LIENOM 3aBUCUT OT SBHHOMD
yctponctea. B 1855 roay Kaccennu moaucmwmposan an-
napar Beiiksena, ycTaHOBUB Ha Nepensioled ¥ NPUHU—
M3IOLLEA CTaHUMAX TUaTeNbHO CUHXPOHU3UPOBAHHLIE
MaATHUKW, TEM CAMbIM OH 3aMeHUN BpalleHre Bo3BparT-
"HO—ROCTYNATENbLHLIM BBIKEHUEM, 3HANOrN4HBIM UCNONb—
ayemomy B ycTpoicTee Banva. Bugumo, Kaccennu oka-
3anca fonee NpegnpuMMYUBLIM, HEXENKU ero npeawecT—
BOMHMKW, ¥ annNapar, KOTOPLIA OH YCOBEPLUeHCTBOBAN B
1860 rogy, AEACTBUTENLHO UCNONL3OBANCA HEANTOE Bpe-
MR C HEKOTOPhIM YCNBXOM Ha NUHUAX MEXAY Mapuxem 1
HEKQTOPbIMU APYrUMUY rOROASMM CDpaHum. Orxas ot Hero
Gbin, 8POATHO, OBYCNOBNEH MEVTUTENLHOCTLIO NEpaaaH-n,
8 TAKXKe OTCYTCTBMEM CrPOCca Ha YCTPOWCTBA Takoro poAas.
CTpaHHO, 4TO BO MHOIMX Hay\Hbix paboTtax W y4ebHwkax
chiASiiicir ¥ No npyrm orpacnam Kaccenriv ywoiwmHaeycs, 8
T0 BpeMA KaKk BanH v Beliksen nrHopupwoTCA.

. Bckape nocrie atoro Manep nosen Ao CcQBepLIeHCTEa
cMcTemy. KOTOpasA C yCNexom ncnonbsoaanacb B0 ®paH-
LMK 1 N0 NPaBY MOXET C1UTATLCA NBpebIM, gencTswrenb—
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HO NPaKTU4ECKUM BOMNOWEHWEM NPOEKTOB B aTon obnac—
™. NioGonbiTHoe ycoBeplieHcTBoBaHUe 6bino BHECeHO
JKepapoM, koTopeil B 1865 rogy npegnoxun ucndibag-
‘BAHWE MNOCKWUX AVCKOB BMecCTo BGapabaHoe Benksena.
C camoro Ha4ana BHEQPEHWUA CXeMbl C UCMOoNb30BakueM
OAHOro NPOBOJA ANS Nepeaaqy curHana HacTOATENLHON
HEO06X0ANMOCTbLIO CTano nognepXxaHue MOeanbHoM CUH-
XPOHHOCTH pabaTbl NepepaTHMKa U NPUeMHUKE, U MHorve
uaobperareny ¢ aHeprvei 3aHANUCE peLieHnemM 3aTok 3a-
payu. O'ApavHkyp npuberdyn K MCnonNb30BAHWUIO C 3TOM
Lenbo KBMEPTOHOB, W BNOCNEACTaUM ero uaes, Ho B Bonee
coBeplueHHOM Buae Gbina peannaosaHa Iakypom. Mpu-
MEpPHO B 3T0 Xe BPeMs AaHHoe M306peTeHne AOCTUNO
- Amepukuy, u 8 1870 rogy Conep npunoxun eckd cBow
n3o6peTaTensHoCTh ANA AanbHEALWEro passuTUA NpoLec—
ca repenasy, ¢ LENLIO YEra NMpUMEHNN LWHKOBbLIB KnLie.
Orun oKa3aImMCh DYEHb HBJEXHBIMMK, ¥ 3TO CTENO 3amMeT—
HbIM LIBroM Breped.

B 1880 rogy SancoH paspaboran annapat, NoCTpo-
€HHbI? Ha NPUHUKNE PaboTb), aHANOrUYHOM UCMNONL30BAB—
‘wemcs CoRepom, C BQUHCTBEHHLIM OTAIMYMEM, 3aKNI0YaB—
LUEMCS B TOM, 4TO OTNEYATKU BOCMPOU3BOIMIUCH Ha Gy—
mare B Bue Hapenseda. 31a unen nonyHuna AansHenwee
passutue y [leHHWcoHa B npuﬁopax noplxesora Tuna.
A Gnaropfaps BHeApeHWIO YCTAHOBKU ABPEMEHHOro ToKa
ANA nepefaym 3Heprun Tecnul NOKBUNOCH OPUrNHANBHOE
CPeAcTso ynpasneHUA NepefaTiuKaMi n NPUEeMHNKaMN.
Mcnonb3osaHre Xe CUHXPOHHbLIX SNEKTPOABUraTenen Bnep-
Bbie 6bino npepnoxeno Liivxu 8 1893 ropy.

Aansseiiune YyCOBBPLISHCTBOBAHMA NO3BONNKIOT »
MCNONL30BATL hOTONMAGHKM. . . ...y v

Monaxenue, NpY KOTOPOM ANR NEPEAaYM TEKCT, Yep-
TeXa um pucyHka B Nio6om cnyqae v 6e3 UCKIHOHEeHNA
66110 HEGBXOAMMO UMETL ero OpuriHarn, CoXpaHanNocs A0
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TOro MOMEHTS, TIOKa JIEHYap He BHERPUN ‘B NMBBLIWACH
nNpoUecC UCNonbaocBanue (POTONNEHOK, YTO CAENENo BO3—
MOXHOI riepenavy naobpaxenui No6oroe suaa-3ta Guin
OTPOMHbIf LLAr BRepES, ORHEKO YeCTs Nepeoro YENewHo—
ro NMPaKTU4aCcKOro ONbLITa B 3TOM fene Bhifana Ha Jomo
aMepUKaHCcKorc uHxeHepa H. AMLWITYTUS , KOTOPLIA Nep-
BbIM MCronb3oBan penbedHote thotorpaduyeckuve nepe—
RBI0LLe KNULLE, STO 3aBEPLLUNOCH NOMHBIM YCTIEXoM. AM—
WITYTU SBNANCA TOANUHHBIM NWOHEPOM, & ero ycoeep-
LIeHCTBOBAHWE MNPeACTaBnAeT coboi OCHOBY, Ha KOTOPOM
OCYLLECTBNAIOTCA COBPEMEHHbIE NPOLIECCHI NBPeRayu.
BepHo ¢ To, 4TOo ewle B 1865 ropy thpaHuy3 H06ep npea-
NOXWUN NCNONBL3IOBATL ANA HANMCAHUA BYKB ryCThie YepHU—
na, Ho'forga ata UAen He uMena 6oNbLUIOK LUEHHOCTH, U No—
TOMY AMLUTYTL, HECOMHEHHO, Gbin NepBbLIM B fiene co3ga-
HUA U UCRONBICBBHUSA KIULUE, HA KOTOPbIX OCHOBBHA BCA
coBpemMeHHan tenedoTorpagus. bonee 20 ner Tomy Ha-
3af B aTdh cTpaHe Ooinu nposepenbr abconoTHo ybe-
AVTENbHLIE OEMOHCTPaUUM C YCTPORCTBEMW AMLITYTLA,
KOrAa U306paXeHVA NepeaBanuch No TenerpadiHbiM
nposafam Ha Sonblune paccTonHms. CoxpaHuBLLmnecs 06—
pasubl, NONy4eHHbIE B NPOLECCE 3TOA NEpPefaNy, 4eTko
NoOKa3bIBalT, HACKONLKO OH ONEepeamn CBOE Bpems.

Bcnigg 38 AMLITYTLIEM C TOR MAKM KHOI CTENBHBIO YGne—
Xa nepepayein w3obpaXxeHus 3aHuMaIMCb [aHnenHw,
Manmep, Munna 1 ppyrue amepukaHckue ulobperarent.
K ToMy Bpemexmn o6Hapyxunnace HEO6X0RUMMOCTE YCKOpe-—
HYA Npouecca fnyTem yBenM4eHus CKopocTU paboTsl 8nna—
PaTOB, 8 TAKXE C NOMOLLbIO MHOrOKaHankHoR nepepsHu.
Benbrunckuin nsobpetratens KapboHenna BHec 3pech
BaXHOe YCOBEPLIEHCTBOBAHME, KOT3 BHEAPUN ANA BOC—
NPOvABEREHNA OTreYaTKoB TeneoHHyIo MemBpaHy ¢ 3a-
KPETNeHHbIM Ha Hel NULLYLLM 3MEMEHTOM.

Ho Haubonee ycneLbHbiM, 8 T8KXe U NNoHDEMUTRIM NO
KOMMHECTBY NPERnoXeHHbIX YCOBEPLUBHCTBOBEHUN U3
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BCex uaoGpetaTenen Ouin A-p Koph. Ero doTorpadmye—.
CKWA METOR 38FIMGH W30BPAXEHUR, NPAKTUYECKN OCYLe-
cTenexHbi 8 1903 rogy, Men saxHenwee 3HaYaHMe, .
Cama waes chotorpatpuyeckon aanucy Goina B LENOM
cchopmynuporana yxe [bxoppxem JTuTTnom, a Heckons—
KMMW FOfBMU noapHee JUnnoH Nony4un NaTeHT B CBA3N C
UCNONL30BaHUeM CBETO4YBCTBUTENLHOW GyMary U aepka-
na, 0TpaxaoLero Ha Hee nyy ceeta. OfHaKo o NOHATHbIM
NPWYMHEM B TO BPBMSA UCNONb30BAHUE €10 MPERNOXEHUS
€ABa 'Y MOrno 6bITe COYTEHO NPaKTU4HbLIM, NOCKOMbKY Ca—
ma doTorpading ele He Nony4una AoMKHOro pasBUTUS,
B xa4ecTee unnicTpaLmMM MOXHO BCNOMHUTL, Kak 8 1892
rogy BHAMBHWE y4eHOro Mupa 0Ka3anoCh PUKOBAHO K.
nopasnTenbHO 4YBCTBUTEMNbHOMY MPUEMHMKY, KQTQP‘SIF?..
COCTOSN U3 BAKYYMHOR TPYBKM, 4epea KOTOpYIo B TONHO.
c6anaHCMPOBAHHOM PEXWUMSE MPOXOAKUN NOTOK 3ANeKTPo—
HoB. C ero ROMOLLLIO Npeanaranocs UCNONbL308aTL POTD-
rpacuio B Nepefaye TenerpatiHbX M TenagoHHRIX CO06—,
LEHUIA NO TPEHCATNBHTUYECKUM Kabensm, 8 3aTeM U C Nno-
- MOWbI0 . paauo. 3TO NPeANOXeHWe HaTONKHYROCh Ha.
HenpsogonumMele Torga cnabocTi, uMeswunecn y ¢o1‘o§pa-
¢huyeckoro metona. V1 peAcTenTensHo, npouece gepé.naqm
no metogy BenuHa cTan BoaMOXHIM BO MHOroMm 6narona-
PA 3HaYMTENLHOMY YIIY4ILIBHUIO KB4@CTBA EBBTOHYBCTAN—
TenbHbLIX NNEeHOK, AOCTUIHYTOMY B OTBET Ha BKTY&MbHble
NOTPeGHOCTM KUHEMBTOrpatbun, a Taloke 6narogaps CTM-
Mynam, Bqaunxwmy B X0fie HEA8BHER BOMHLI. VR

Y . : (LI

Cenenonniit lbommumrr 0w nanmu Tw&(h'
uemnymm ana napenatm " nprema. i
B annaparte, uaoﬁpereHHoM n~po~| KopHom, a%;
AaTYUKE NN N3MBHEHNA MHTEHCYRBHOCTY TOKA, NOJAIoIIE .
ro cyrhan, uenonb3ysTes CeneHOBLIA (hoToanemeHT. a B-
MPUHAMAIOLLEA CTEHWMM UCONL3YRTCA BaKyyMHaR TpybKa
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BbICOKOR WMHTEHCUBHOCTY, KOTOPAs HaNpaBnseT ny-oK
CBETa CKBO3b Y3KYIO LiieNib Ha CBETOHYBCTBUTENbHYIO NNa—
CTuHy. TpyGxa 8036yXAR6TCS NOA ASNCTBUEM BLICOKOHAC—
TOTHLIX TOKOB, NOCTYNatoWmMx OT TpaxcdopmaTtopa Tecnsl, -
¥ MOXET AaBaTh ThICAYM BCMLILEK B8 cekyHay. Pabota
TIPUHAMBIOLLErQ YCTPORCTBa QCYLLRCTBARETCA NpKU NOMO—
Wy B0 NOAKNIDHEHHOMO FanbBAHOMETPA, MMB0 ecLMNNo—-
rpatha, nbo TenetioHHoR MemBpaHsl. YcTanoska KopHa ¢
YCNExXoMm fipuMeHanacs B TeveHne PAAR NocRefHUX NeT 8
Fepmanumn v apyrux ctparex. bosee Toro, kakoe-To Bpemn
oHa paboTtana gaxe B paguopexume. faTeHTbl Ha 3TOT
pexuM Goinu epiaHbl B 1898 u 1899 ropax Kioctepy u
LK. Yunbamcy, HO ero ncnonb3oeatne Npeanonaranccs 8
repuoBoM YaCTOTHOM QUANAI0HS, YTO ABMaNo ABHHLIA CNO~
c06 HenpakTu4yHbIM. [No3gHee naTteHThl B aTon obnacTu no—
nyuunn Ppepepuk bpayH, NaxHca n KHyiceH, ogHako v ux
PELLEHUA TAKXE UMENM HEeAOCTaTKM. [0 HacToRLero Bpe—
MEHU ycnexa B 3TOM HanpasneHun gobunuck nulle KopH,
BepxoHHo v T. Bexep. HaobpeTarens HEUAMEHHA 0CTa—
HBBMWBABIOTCA Ha UCNONL30BaHUM NPOBOJAHOro ranLBaHo—
METPA, KOTOPbifl 0CO6EHHD NOAXOAUT IR BONLLIOK CKOPO—
ctv pa6oTel. lNepepaya no thototenerpady ¢ NPUMEHeEHNEM
aHanorv4HLIX CPEACTE Kak No NPOBOJAM, TaK U C NpUMeHe-
HUEM PBAMOBONH CTana cenvac 06LeNPUHATON U ocytle—
'CTBRETCA AP NOMOLM ABYXKOMITOHEHTHOIO NepeaaTivka..
ABTOPCTEO €ro UAEU NPUHAANEXUT aHIMYaHUHY [DxoHey,
KOTOpGLHA npennom 3Ty cxemy eute B 1855 rogy.

B cospemesnnix paspeborxax MCRORLIYIOTCH
ABBHO N3DBCTRLIS NPRNINALI .
Mocnenrrea TRABY B 3TOT KPETKW PACCKa3.0 Nepena—
ye usobpaxerun enucan benun. Cnocob, KoTopbii OH Bbi—
6pasn OKOH4BTENLHO, NOCHE MHOMUX NET YNOPHbLIX NMOUCKDB,
neapasymesaeT UCNONb30BaHWE ABYX CUHXPOHHO BPa—
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WBIoWMXCS 6BpaBBHOB — DRHOO ANA NEPERAYM ¥ PYTOro
AnA BoCNpoM3seneHus. Nepsbiit U3MOTOBAEH N3 MeaM, 1 B
xaverTee RORFoToBKM K paGoTe ero noBepxHoOCTL 06paba-
THESMOT LLEeNOYHLIM PACTBOPOM, KOTOPLI NOKPHIBAET ero
- TOHKG# NNIEHKON, 3 3aTemM NPoKaTbLIB3IOT NOBEPX HEro Anr—
MeHTHLI oTTMEK hoTorpadum usobpaxeHuem K bapaba-
HY, NOCITE 4ero NOAHOCTLIO NOFPYXAIT Er0 B FOPAUYIO BOAY
1 TEM CBMbIM BbI3bIBAIOT HANUNAHUE XEeNaTuHa Ha No-
BEPXHOCTL Gapabiana, KOTOpoe NPOUCXGRMT NPORDPLNO—
HaMBbHO MHTEHCMBHOCTY YEPHLIX TOHOB Ha U3CGPAKEHUN
78K, YTO6b! IOCTMND CXOACTBA MEXAY NONYMBEMbIM 68—
pensedom. M NENaNL308aHHLIM OTTUCKOM (hoTorpadun,
Han stum GapaGaHoM pacnonoxeH CYUTLIBaOLM ane—
MEHT C MUKPO(OHHOA MeMBPaHON, KOTOPLIA MeaneHHo
nepeMeLaeTca Hag HAM Mo Mepe ero BpatlieHns NonotHo
TOMY, K8K 310 npoucxoaut 8 doHorpadhe. Taxum obpasom,
" DASMEHUE HA YronkHbIE KOHTAKTLI M3MEHAETCR B COOTBET—
CTBUU C USMEHEHUAMM B penbecde OBEPXHOCTH, 8 MUKPO-
(hOHHbIE TOKV NEPEASoTCA NO NPOBOGY K NPUHMMAIOLLIEH
CTaHHWK, FAE OHU BbI3LIBAIOT coome*rci‘synomne OTKIOHE~
HMR 3epKENa, KOTOPOe ABNAETCA YBCTIO BLICOKOYYBCTBI-
TenbHOr0 ariepuoau4eckoro ocuyumorpacda. CunbHsw Ny
CBEeTa, OTPaXeHHLI 0T 3epKana, NAJAeT Ha 3KPaH, rpa-
AyVPOBaHHbBLIA OT NONHOA NPO3PAYHOCTY A0 HENPORULIAe—
MOCTM, W, NPOX0AA CKBO3b HEFD, ROMBAAET YEPa3 MUKPO—
cKonu4eckoe 0TBEpPCTUE HA CBETOUYBCTBUTENLHYIO MNeH—
Ky, HAMOTaHHYIO Ha NpUHUMaILWWA GapabaH. MNockonbKy
aTO ABMAETCA BaXHbIM YCNOBYEM XOpoLuel paboTbl, ana
obecnedYyseHUA TOoYHOro coBnapeHuss patoTel 6apaGaHos
MPeRYCMOTPEHbI CreunantHbie Mepsl. PoTONNeHKa, Ko-
HEYHO XE, 3aluMLLeHa OT NoNaaaHWsA ceeTa, 1 Koraa npo-—
Uece 3aBepLUaeTCS, 88 NPOABNAIOT KaK o6bItHYIO NNEHKY,
rnosToMy B 3aBUCUMOCTU OT TOMOXEHWSA 3KPaHA MOXEeT
66T NOry4eHa hoTOKapPTOHKa C NOIUTUBHLIM WV C Hera—
TUBHbIM U306paxeHuem. B aTom annapaTe HeT Hudero
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(byHAaMeHTarNbHO HABOro, (haKTU4ecKU Kaxaan aetans
3TOro YyCTPOWUCTEAE Gbina Ncnons308aHa B Apownom. faxe
rpagy poBaHHbLIN 3KpaH, KOTOPbIA ABNRETCA OAHUM U3 ca-
MbiX CYLLIECTBEHHbIX KOMIMOHEHTOB, YXe NPUMEHANCA pa—
Hee a-pom KopHom. OaHako r-H Benun nposienun napri-
HYI0 U306peTaTeNbHOCTL W MAcTepCTBO NPUMEHUTENLHA
KO BCEM UCNOfb30BAHHLIM AETaNAM, U BOCIpOU3BeaeH—
Hble UM (hOTOrPachun B BbiCLLEA CTeneHu NPeBoCXOAHb.
EcTb BCE OCHOBaHWSR NONAraTh, YT0 3Tk younus GynyT Boa—
HarpaXxaeHs! LMPOKUM NPaKTUYECKUM MpUMEHEHNEM ero
annapaTos.

Tenesugenne [OMKHO CTaTL CAGQYICWNM Lia-
rom B passutnn doronepeaasin

Mepepaya dortorpaduit NnpegcrasndeT cobor Nuitib
nepebIA LLIAr Ha NyTU K Heu3Mepumo Gonee BenMkoMy goc—
TUXEHWIO — TeneBugeHuWio. [ocnegHee o3navaeT MrHOBEeH—
HY!0 flepeady 3puTenbHbix 06pasor Ha No6oe paccTon-
_ HUe NO NPOBOAAM UNv PAAUOBONHAM. 3TO AEN0, KOTOPOMY
s nocsATvN 6onee 25 ner TwarenbHbiX nccneposaxuin. Ua
TEX MPENATCTEUN, KOTOPbIE B NPOLLAbIE FOfbl KA38NUCH
HENPEOAONVMEIMK, 4B3 YXE YRANOCh YCNELUHO YyCTPaHUTD,
OfIH3KO Ha 3TOM IMyTU NO-NPEXHEMY COXPaHSAIOTCA Cepb—
e3Hble TPYAHOCTU. OHY 38KNIO4EIOTCA B MHEPTHOCTY CBE—
TO4YBCTBUTENbHbIX 3NEMEHTOB U B TO O POMHOW CKOPO—
€T, KoTopas Tpebyetca gnR Toro, 4Tobol usobpaxerwe
niope, 06bEKTOB UNK Nensaxen BLIrMANENQ Kak B XnaHn,
310 npobnema CO3AaHWA MEPEAATYMKE, AHANOrNHHOro
XpYCTanuky v cetyaTke rnasa, hepepatoLuero kabens, pa—
60TAIOWEro KaK 3pUTEeNbHbIA HEPB, U NPUEMHUKA, YCTPO—
eHHOro nogo6Ho Mo3ry. 3To ruraHTckas 3aAaqa, Ho A yBe—
peM, 4To B 6rxanLIem GyRyLIeM MU CTAHET canaeTenemM
ee NPaKTU4ecKOro PewweHus.



HUKONA TECSIA PASMbBILNAET?
0 PAAMONIEPEAAME M30EPAIXKEHUA
«Huto-Vlopk Taimey» 3 okabpa 1915 ropa

powsbivM Bevepom Hukona Tecna o6wABuN B raserte
n«‘Tavwc» G TOM, 4TO OH NONYYWMN NATEHT Ha naobpete—
HWE, KOTOpPOoE He TOMhKO NUKBUAMPYET CTaTUHECKYld WH-
TepthepeHuWio — 3TO Nyrano coBpemMeHHon paauoTeneto—
HUK, HO TaKXe MO3BONUT ThICAY3M NIOAEA OOHOBPEMEHHO
rosopuTe Mexay co6omn 6e3 NPOBOAOE W CRENAET BO3MOX—
HbIM [NA 3TUX TOBOPRWIMX BUAETL APYT APYra NOCPERCTBOM
papuo HE3aBUCUMO OT PasgenAIoLLIero uX paccTosHUA. OH
TaKXe Bbipa3un HapeXpay Ha To, YTO ero ycraHoBka Bec-
NPOBOQHON Mepenayn, KOTOPYI0 CEMYAc MOHTUPYIOT Ha
Nonr-Aanexpe, npespatut Hblo- Mopx B 0O+ M3 LeH-
TParbHbIX Y3NOB MUPOBOMA CUCTEMB! paguaTenedioHun.

M-p Tecna paboran Hag npobnemon pagmoceAan 8
TeveHue MHorux net. Byepa oH npogemMoHCTPUpoBan cTa-

.

1B atoit pabore Tecna UCronNb308an TEPMUH ¢wirelessy, KOTOPRIA
mMoxeT GoiTe NepeBefer U kak 1) BecnposoaHsbiil, HECNPOBONGYHLNA, 1
xak 2) pagno—. B-Poccun nepseie paguocTaHUMKY HB3bIBBMCH Gecnpo-
BonoYHLIM Tenerpapom. OgHako 8 Tevenne nepBoro gecRTneTns XX B.
8 CLLA v 3anagHoi Espone fna ob603HaYeHusa 6ecripoBORHOM CBA3W Ha—
PAAY © TEPMUHOM «Wirelessy cTanm UCNONL30BaTL W TepMmH aradior —
yX€ NepBoe MBXAyHapogHoe cornaliesne B 3ToA ciepe ohuLMamsHo
Ha3msanock ¢bepnuHckaa koHBeHUWMA no pagmorenerpatm 1806 r.»
(The 1906 Berlin Radiotefegraphic Conventian). B pycckom aabike Tep—
MUH pafiMo® TAKKE MPaKTUHECKN NONHOCTLIO BLITECHUN PAHEE UCTIONb—
3o0saswMeca (GecnpoeogHbiA, GecrnposonoyHb?). [loaToMy npuMenn—
TeneHo K 6TarLe, gatvposadHon 1915 rogom, nepesoa wireless kak pa-
ano npepcTasnaeTcs Gonee UCTOPUHHBIM.
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ThlO, ONYGNYKOBaHHYI0 OAUHHaAUaTb NeT TOMYy Hasag B
«3nexTpukan Yopnay, B KOTOPO#A OH He TONLKO Npeacka-—
3aM NPoMbILNEHHbIE MacLUTabbl UCNONL308aHUA PaaUo—
TeneOHUMU, HO ¥ BOSMOXHOCTb UAEHTUDMKALIUM 3HAKO—
MOr0 FONOCA HA paccToRHUU. TaT (haKT, YTO onepaTop
AmepukaHCKon TenethoHHON 1 TenerpatiHon KomnaHum
Ha [aBarsx CMOr 0NO3HaTb roNac CB0ero APYra, uHXeHe-'
pa, HaxoameLuerocs B ApniMHrToHe (Wwrat Bupruxus), 6bin
ob6bABEnen 370 koMnaHwen ee Haubonee BbIRAIOWNMCA
ycnexoM & gene papuoTenedoHHO CBA3K Ha PacCTORHUE
4000 munbe mexay PaguoCTaHUMEN BOEHHO-MOPCKOro
thnoTa 8 Apnunrtoxe u lNepn-Xap6opoM (aBanu).

WaoBpeTarens, koTopbI 3aBOEBAN IBECTHOCTL CBO—
uMu nsobpetenrvnamMu B obnactu aneKTpuyecTsa, npoavk—
TOB&N BYEpa CneayloLlee 3asBneHUe.

«CneuuyanucTbl, KOTOPbIE MPOBENU 3TOT GNEcTALIMIA
3KCMEPUMEHT, ECTECTBEHHO, 3aCAYXWEAIOT OFpPOMHON
NPU3HETENBHOCTH 33 TO MBCTEPCTBO, KOTOPOE OHW NpoAe—
MOHCTPUPOBANK B XOAE yCOoBEpLUEHCTBOBaHUA 06opyao—
saHns. Ono 6no NpoaBneHo Asaxgs. Bo-nepebix, B TOM,
41O }(ax 6110 OPraHM30BaHO YNPaBnNEHUE Nepeasyen, Bo—
BTOpbIX, B YCWIEHUN NPUHMMaeMoro curHana. Beisop o
6Ge3yrnpevHOCTV yNpaBNeHnA repegadYe HeTPyAHO cae-
nate U3 Toro )akTa, HTO PAAMOCTaHMM B APnuHIToHe, Ha
Map-AaneHge 1 B Mepn-Xap6ope Gbum cnabbivMu, a pac-
CTOsIHUE, Ha KOTOpOoEe Benach NepeaaYa B pexume paamo-
TenegoHa, 6610 paBHO PaACCTOAHMUIO, H8 KOTOpPOe BEeRyT
nepenayu B pexume papnotenerpaca. Take coBeplueH—
HO CYEBMQHO W TO, YTO FMABHAA 3acNyra aKCnepumeHTa
COCTOMT B yCUNEHWA MUKpPoOoRHOro curHana. OpHako He
cnefyeT BOOGPAXaTh, HTO 3AECh Mbl UMEBM N0 C HOBbI—
MU OTKpPbITUsIMU. [aHHoe ycoBepLUIEHCTBOBaHVE OTHOCUT—
CA MW K YNPaBEHUIo NepefaYen curHana u K ero ycu-—
FIEHWIO NPWU NPUEME, OJHAKD CaMa PapuocucTeMa ocTa-
nacb npexHein. Ee HEBO3MOXHO U3MEHUTD.
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lMepepa4a 48NOBBYECKOro ronoca He TOMbKo Ha 3To
PaCcCTORHWME, HO K MONHOCTLIA BOKPYr 3eMHOro Wapa
BrONHe BO3MOXHa. f NPOAEMOHCTPUPOBAN 3T0 3KCNEepU—
meHTamu B Konopago 8 1899 ropy. A3 cBoux nyGrmkaimin
A NOcoBeToRan Gbl HA 3TOT CHET CTATLbIO B «AnexkTpukan
Yopnpy 3a'5 mapta 1904 roga, xots ONUCLIBAEMbIE B HEA
UCMbITAHNA / B AEACTBUTENbHOCTU NpoBogun B 1899 roay.
dakTbl, Ha KOTOpLIE S YKa3an B 3TaW CTaThe, UMENu ro—
pazfo Gonbliee 3HAYOHUE, HeM BbILLIEUBNOXEHHbIE AKC— -
NEpPUMEHTBI, XOTA MOM UCNLITAHUS: U cnegyeT BOCNPUHN—
MaTb B YUCTO HAY4HOM CMbICAE, NOCKONLKY OHY ABRARUCH
NULLIL HAY4HEIMU AEMOHCTPAUMOHHBIMK OnbiTtamu. Toraa 9
YKa3an, 410 MOAYIALMW YenoBe4eCKoro ronoca MoryT
GbiTs BOCNpou3BeneHbl ropa3no 6onee 4eTKo Npy ux nNe—
pefaye Yepes 3eMHYI0 NOYBY, YEM Npu nNepeaaYe No npo-
"BOflaM. 370 HENErko MOHATb HECMEUManNUCTy, HO TeM He
MEHEE HernpenoXHeIi thaKT COCTOMT B TOM, 4TO Nepeaaya
4Yepes3 3eMMo C NOMOLLbI0 CooTBETCTRYIOLEro 06opyao-
BaHUA He BOnee CNOXHa, YeM OTNpaBKa COOGLLEHNA NO
MPOBOfly. NPOTSHYTOMY Yepes KOMHaTy. Paccyxgen 8 Ka—
TOropuax 3NexTPU4ecTBa, 3TO YAMBUTENLHOE CBOMCTBO
NNaHeTbl COCTONT B TOM, YTO, HECMOTPR HE CBOIO GrPaM-
HOCTb, OHa TEM HE MEHee Mana, a aTo umeeT Gecuerroe
3HaqeHvie AnA GyayLLero Yenose4ecTsa.
«Vcnbimarun, ocyuleCTBNEHHBIE Mexay BalmHIrroHoM
u FCoHornyny, cTaHyT orpoMHblM CTUMYNOM 1A PA3BUTUA
. pagunoTenethoHN, HO QHUM UMenv 6! Gonbluee 3HaYEHUS
Ana Mmpa, ecny Gbl BbINM NDHATEI 3BKOHL! PAaUONEpenayn.
. A 3toro ne npouzowno. [Jaxe Tenepb, NATHagUaTs ner
CNycTA Nocne Toro, KaK Bbinv MPOAEeMOHCTPUPOBaHDbI 3TU
(hyHOABMEHTANbHb)E 38KOHL! U BCKPbITh UMEIOLLNECR BO3—
MOXHOCTW, MHOTUE8 3KCNepThi NPOAONXAaT npebbiBaTh
OTHOCUTENBHO BCEro- 3TOr0 B HEBEAEHWUW.
«K npumepy, 38MBMAETCH, 4TO pPa3psabl CTaTUHECKOro
aNeKTPU4ecTBa MHTEpPdEepUpYINT C Nepepaqei, BPenHo
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CKA3bIABACL H3 HEW, B TO BPEMA KAK B AEACTBUTENLHOCTU
B NPaBWUALHO CKOHCTPYMPOBaHHBIX NEPEAAIOLLIMX U NPUHA—
MBIOUMX CXEMAX TaKUE BO3MYLLEHUR HEeBO3MOXHbI. Co~
BCEM HEABBHO # OMNUCan 8 0/IHOM U3 NATEHTOB CXEeMbI, KO—
YOpbie COBepPLIEHHO HB NORBEPXKEHb! CTATUHECKON U Npo-
4UM MHTEPEPERUMAM — NPU4eM HACTONGLKO, 4TO B CRy4ae
NOAKMOYEHWA K HUM-papuoTenedoHa B Tpybke uaput ab-
CO/HOTHO® MOM4YaHUe, faxe paspaa MONHUW, NPOUCXDAR—
LA B HENOCPEACTEEHHOW 6MM30CTI, HE Bbi3biBAET B gua-
rpaMme NOLUenKMBaHWA, B TO BPEMS Kak NpU pasrosope
no o6bi4romy Tenadory HabmonaloTcA Boe BUOb! LUYMOB.
Y nepepayu, He FIOABEPXEHHON WHTepPepeHun, ecTb
MHOXECTBO 38MEYATENbHbLIX 0COGEHHOCTeR, nepeas U3
KOTOPbIX, MOMUMO OCT8MNbHbLIX, 3aKNIO4AETCA B TOM, YTO
3aecb CTBHOBUTCA BO3IMOXHOW rnepefaya besrpanun4Horo
obfrema aHeprum Npu ee BECLMA HE3HaYUTEeNAbHbIX M0-
TepsX.

CarnacHo npyroMy criopHoMy 3asBieHo pasrosop no
-paguoTenedoHy He MaxXeT BbITb coxpaHeH B TaiHe. H xe
. YTBEpPXAB8ID: yCTpauBaTb BMCKYCCMIO NO 3TOMY MOBOAY
npocTo abCypAHo, NOCKONbKY 3KCHEPUMEHTHLI ACHO FIPORE—
MOMCTpMpOBaNK, 4TO 3eMHas nousa ropas3go 6Gonbwe
noaxoAMT AnNA TAKOA Nepepa4u, Yem kakon—-nubo U3 npo-
sopoe. Pa3raBap-no papuotenagoHy MoXeT SbiTh TakK Xe
HEROoCTYNeH ANA-gpyrux, KaK MbiLLNeHMe.

C uenbio COBEMHUTL € NOMOLLIBI0 paguoTenedioHa oc—
HOBHbIE MUPOBLIE LIGHTPbI A NU4HO COOPYAW! Nepenaio—
LLYIO CTSHUMIO, C KOTDPOW COTHU ntofiei GyayT B COCTORHUM
pasroBapUBATL ORHOBPEMENHO, aGCONIOTHO Ge3 Hanoxe-
HUS U COBEPLLEHHO KOH(MAEHUMANLHO. 3Ta cTaHuma By—
AeT APOCTO NMOACOEAUHEHB K UeHTpansHoW Tened)oHHOR
cTaHLmm Heto-Viopka, U kaxabin U3 ee 8G0HEHTOR CMOXET
roBopute C nioGeiM ApYrUM TenetoHHbIM aGoHeHTOM B
mupe, NnpwiyeM 6e3 BHeCEHUA Kakux—nubo nameHeHwid B
. YCTPOMCTBO CBOEro Tened)OHHOro annapata. 318 MoA
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CTBHLUA NOSy<WNa HB3BARVE KMUPOBOK CUCTEMBIY. TaKUM
X8 cnoco6oMA Npeanarac NepenasaTts W306paxXeHuRn, 8
TOM HUChNEe 1 NOABIKHLIE, TaK YT066I aGOHEHT He TONbLKO
choilan, Ho ¥ BUAEN TOFo, C KEM OH pasroBapusaer. Ne-
pega4a M3obpaxeHul No NPOBOAaM CeroaHA ABNAGTCA
coBepeHHo oBbiuHbIM genom. B pewennv aton 3apaquu
YHAcTBOBANo MHOXECTBO usoBpeTtaTenei, HO rNaBHan 38—
cnyra 3aeck NpUHagnexut npodeccopy KopHy ua MioH-
xexa. o

CoaflaHHbIi UM annapseT MoXeT GbITs NOACOSRNHEH K
PagvocTaHLuK, v TOrna BOCNPoU3BECTH NEPENaHHOe W30~
BpaxeHve cmoxer moban apyras paguocTanuma. A 38—
HANCA 3TUM B HApEXAe y4pepuTs cnyxGby, KaTopan 3H8—
yutensHo obrerynna Gii paboTy npaccel. MNpu Hannuauy
Heobxoanmoro ofopyaoBanuns oTorpatuto ¢ TeaTpa BO—
eHHbIX AencTaui 8 EBpone MOXHO Boino Bl NpUCLINETL B
Hio-AopK 3@ riATb MUHYT.

Ewe 0QHO NPEUMYLLIECTBO COCTORO 6b1 B TOM, 4TO Ne—
penava 30eckh OCYLUECTBNNETCA MrHOBEHHO U 6e3 Hens-
6exHbIX 3apepXek, CBA3aHHbLIX & UCMONL30BEHUEM NPO-
BOAO8 U xabenen. Kak 51 yxe NOACHAN, INEKTPOTOK Npo—
XOQUT 4epes3 3eMHyI0 NOYBY, UCXOAS W3 nepeaatoLyeit
CTaHUWN C HEOTpAHNYEHHOW CKOPOCTLIO, KOTOPaA Yepes
* B0O00 Muns CHUXBETCR A0 CKOPOCTY CBETA, 8 3aTeM CHO-
B8 BO3pacTaerT, NOCME Hero ToK NPUXOAUT Ha NPUHUMAEI0—
LY CTEHUMIO C HEOTPaHWYEHHOM CKOPOCTHIO.

3710 HevTo yaueuTentHoe. CeroaHs paguo HagBMraeT-
CA Ha YeNoBEeYECTBO BO BCEM CBOEM cune, Nofo6Ho ypara~
Hy. Korpa-Hubyae Muposas cucrema csnsvr'BynéT npeg-
CTaBMEHA HECKOMbKUMI, CKAXEM WECTh0, GONbLLIMMN Te—
NBPOHHBIMM CTEHLIUAMK, COSAMHSIOLLIMMY BCEX XyTenen
3eMnv Opyr ¢ APYroMm, HE TONBKO Ha CIyX, HO U 3PUTESILHO.
310 HenpemeHHo cRy4uTCA. ‘ ‘



ucrlmnnsum annAHHbls
M-POM 'rEcnoﬁ

aHoio-Viopk Tanmcy 4 oxTabpa 1915 rops

npmunbm BeyepoM «TanmMcy nNonywma Or Hukono!
Tecnwr nucemMo, coobuasiuee, YTo naobpetarens xo-

YeT BHEOTW KCNPABNEHNA B CHENAHHbIN UM POrHO3 0803
MOXHOCTAX paguo, KoTopbia Bbun orybnnkosaH B «Tanmcy
846pa yTPOM, B TOM YACTW, e UATHPOB&MCh 1o Cosa O
TOM, 470 paguoainapar, UCIaMb308aHHLI AMEDUKAHCKON
TeneqoHHON 1 TENerpahHOA KOMIaHNes 418 Neperosopos
mexgy AprmnsrroHoM v T aeaﬂﬂMu He bbin BnonvHe «3dJ-
BEKTVBHbLIMY.

M-p Tecna Hanucan: «XoTa A 1 Mory ROrafbiBaTbCA O
Tune arinapata, KOTopbi KCMONL30BaNCA ANA Nepepayu
4E/10BE4ECKOr0 FoNoca Ha paccTosHue 4 600 Mnb, 5 He 8
cocioaHuu cyauTb o ero aexTuaHocTu. U Bce xe na
ROCTYNHBIX TEXHUYECKUX XapaKTEPUCTAK ITUX PAAUOCTaH-
Ll 8 3HAI0, NTO Ot ManoagpeKTHBMb], NODKONLKY ONU
resiepupoeany 661 ropasno 6onee MoUHLIA TOK, ecny Obl
Bbim CKOHCTPYUPOBaHbI MHa4ve. B aTom cny4ae oxu Sbinu
6bl Gonee 3awmuleHbl OT CTAaTUHECKUX BO3MYUIEHUIA, He
sbixogunu 66 U3 cTpos B npouecce paboTbl U GbiAn 6bl
ripucrnocobneHs! ffis CoxpaHeHua PaguonociaHuy B TanHe.

MpuBnekan BHUMAaHUE K padHomy akTy, i Hamepe—
BA8JICR TEM CaMbiM NOAYEPKXHYTL COBEPLUEHCTBO CPEeRCcTs
ynpasneHusl U yCUnNeH1s, UCNonb30BaHHbIX 3KCNEepUMEH—



Tatopamu. Ecnm Gbi Te Xxe camble ycTporNcTea MCnonb3o—
B&MIUCH BMECTE C PajuOCTaHLUAMMU, CKOHCTPYHPOBAHHbI-
MU TaK, YTObE! JABaTL MaKCUManbHLIN 3hdexT, TOo Nnony-
YeHsbie pe3ynbsTatbl Bbi3aBany 6s1 BO BCEM Mupe BonbLLIyID
. CeHcaumio 1 noforpenu Gui k cebe kKoMMep4eckui uHTe—
pec, B03MOXHO, HACTONLKO, YTA 3TO oKAa3ana 6kl cepbes-
HOe BNUAHME Ha Ty YXXacHylo CXBaTKy, B KOTOPYiO OKa3a-
NUCH BOBNEYEHbI BCE HapOfbl 3BMNY, YCKOPUB ee 0XOH4a—

HUEY. Bt T P
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PEYb B AMEPMKAHCKOM MHCTMTYTE
MH)XEHEPOB-3NEKTPMKOS

Hulo-Viopk — 18 man 1917 rops

M MpeauperT, rocnopal Xouy ot BCero cepaua
= B¥ nobnaronapurs Bac 3a gobpoe oTHoLWeHWe U
noHumaHmne. Kak Bbl, IOMKHO BbiTh, YXE& QCOIHAMW, MEHA
He BBoAuT B 3abnyxpgeHue TOT (haKT, TO MOW CKPOMHbI
AOCTUXENMS BbIIU CUMLHO NpeyBenUYeHb! BLICTYNaBLIMMA.
Haxopace 8 NoaobHOA cUTyauMK, HENL3A BbiTs HU GNUW-
KOM POBKUM, HN CIULLIKOM CamMoyBepeHHbiM, U B 3TOM
CMbICMie A NPU3HAI0. CTONb BbLICOKOW CTEfMEeHbIO AOBEPUA K
cebe ® 06A3aH TOMY, 4TO OCYWECTBUN Nepesbie taru 8 pa-
fie HOBLIX Hay4HbiX HanpasneHuh. Bnpoyem, BbINBUHYTbLIE
MHOA upen nobeguny, MHe NOKOPUNUCHL Cuibl ¥ CTUXWK
MUPO30aHUA, A Npocnasuncs Bnaronapa MHOXeCTBY Ta-
NaHTAuBbIX NIOAei, COTPYAHUNEBLUMX CO MHOR, U A pag To—
. My, 4TD HEKOTOPbIE N3 HUX NPUCYTCTBYIOT Ha 3TOM Be4epe.
N3obpetatenu, uHxeHepsl, KOHCTPYKTOPb!, NPOMbILLNEH—
_HMKK 1 IMHEHCMCTLI BHOCWM CBO BKNaA A0 Tex Nop, {10Ka
He HAvYana OCYLUBCTRIATLCA, KaK Bbipasunca M—p bepewp,
rUraHTCKan PeBOMOLMA B Aene NEPenaim U TpaHctopma-—
Lun 3Heprvu. Byoyun BooaylIEBNeHbL!I NOCTUrHYTLIMU Pe-
3yNbTaTaMu, Mbl 8KTUBHO NPOAOAKaeM HavaTylo paboty ¢
HAAEeXA0A M BEpPOA B TO, YTO 3TO TOMLKO NepBble warw,
npeaseuwiaiollie aansHedlune, ewe 6onee rpaHOMo3aHbie
CBEPLISHUA. ’

BoamoxHO, BbI X0TUTE, 4TOOL! HA 3TOM Be4epe A pac-
cKa3an 6l 0 HeM—T0 IM4HOM, CBA3AHHOM C Moel paboTon.



Onux 13 BhiCTyNaBLUMX 3AeCh Npeanoxun: «Pacckaxurte
HaM 4To-HMGYAL 0 Cebe, D CBOMX nepBbix waraxy. M ecnv A
€ro NPaBUNLHO NOHAN, TOTAA, C Batuero NO3BONEHUA, A KO-
POTKO OCTAHOBAIOCH H3 3TOM HECKOMbKO AENMKATHOM BO-
npoce.

Te w3 Bac, Ha KOro NPOM3BeNno BnevaTneHue Bce cKa-
3aHHOEe 30eCb W KTO Ternepb CKNOHEH 4ecTBOBaTh MeHs
3fecb-6onee, 4eM § TOFO 38CYXUNM, MOMYT OK83aTbCA 038—
faveHbl — KaK Bce To, 4T0 ynomaHyn m-p Teppu, Morno
6bITb BLINOAHEHO TAKMM MONORLIM YenoBekoMm, kak f. Mo-
3BONLTE MHE OBLACHWTL 3T0. F HEYACTO BLICTYNAID Ny6—
AMYHO U xo4y oBpaTMTLCA C PAOOM 3aMeyaHuiA Hero-
CPeACTBeHHO K NpefcTaBuTensm Moewn npodeccun
Toro, 4To6k! B Gyayujem He Bo3HUKaNo owubox. Mpexpge
BCEro f ABARIOCH NPeficTaBUTeNEM OHON 04EHb BLIHOC—
nnBo® 1 gpeBHen Hauukn. HexoTopbie W3 Moux fpeaxos
BbiM AONTOXUTENAMW, @ OAUH U3 HUX QOXWT GO CTa ABa-
Auat net. 1 Hamepex NPOACNXaTL 3Ty TPaAULUIO, U MEHS
papyeT Taxkas 8bigaloLiancs nepcnexktusa. Kpome aroro,
rpupoaa Hapenuna Mexn 6orateiM BoOGpaXeHneM, KoTo—
pO& CTaro o4eHs TO4HLIM Gnaronaps 6ecnpecTaHHLIM yo—
paxHEHVAM K TPEHUPOBKaM, 8 TaKXe U3YYEHUIO HayYHbIX
AVCLMNAMH 14 NPOBBPKAM TEOPUiA NPt MOMOLLIM 3KCepu—
MEHTOB, B pesynbTaTe 4ero g okazancs cnocobeH o4veHb
GLICTPO OCYLUECTBNATL BECbMA MacLLTabHble MCCRenoBa—
HUR, AOGVBEACH PB3YNETATOB C MUHWMANbHLIMI 3aTpaTa—-
MU XM3HEHHbIX cun, Bbnaropapsa aToMy MHe No CUNaMm 3pu-
MO W fieTanbHoO NPEeACTaBuTL B yme Tpebyamble MHe D6b-
eKTh!, TEM CBMbIM OCBOBOAWE cebs OT HE3ROpPOBOro U
OMECHOrO CTPEMIIEHUS K 0BNERAAHNIO UMY, NEPER KOTOPBIM
OK@3bIBAIOTCR HE B CMaX YCTORTL CTONL MHorue. Mory
TAKXKE CKA38Tb, YTO BHYTPEHHE A IMyGOKO Penurnoaen, xo-
TA U He TaK, KaK NPUHATO B NPaBOCAaBHON Tpaauuun, MHe
HeU3MEHHO NOCTABNAET YAOBONLCTBUE BEPUTL B TO, 4TO
BEVYSALLINM TaRHaM HALLEro CywecTBOBaHUA MPEACTOUT



* BbITb NO3HAHHLIMU, 4TO, HECMOTPA Ha TO, O 4EM CBUAB-
TEeNLETBYT HalM oulyillenns ¥ GeccTpacTHaR HAayKa,
CMepTh CaMa 1o cebe He ABNFeTEs KOHLOM TOM Lienwu npe—
BpaLLeHuin, KOTopyio Mbl HabniogaeMm. TakuMm NyTeM MHe
yAanoch AoBUTLCA YCTAHOBNIEHWUA HEPYLLUMMOrO RyLIeBHO—
ro CNOKOWCTBMA, caenas ceba HEYASBUMBLIM QIR XNUTen—
CKMX HEB3rog, Hay4nThCA HAXO[UTL NOMOXNTENbHBLIE MO-
MEHTBI, CY8CTBE U YOBNETBOPEeHUE Naxe B HeraTUBHOM
CTOpPOHEe XU3HYW, B NOCLINAEMbIX HaM UCMbITAHUAX U He-
CHacToAX. Y MeHs eCTb U3BECTHOCTL U 6ACHOCHOBHOE CO—
CTOSHUE, U TEM HE MEHEE CKONbKO Xe Gbino Hanucawo
CTaTe, 8 KOTOPbIX A OBLABAANCS HEyNa4HWKOM, KaK Xe
MHOro 6eACTBYIOLLIMX U GOPIOLLIMXCA 38 CBOE CyLLeCcTBOBA-
HUE 8BTOPOB Ha3bIBaNo MeHA MevTatenemM-tpaHTasepom.
TakoBa orpaHu4eHHOCTb U 6IM30PYKOCTL-MUpal

Teneps, koraa s 0GLACHUN, NOYEMy NpepnoYen CBoK
paboTy NoroHe 3a 3eMHOW CNaBoW, A KOCHYEhb NPEAMETa,
KOTOPbiA NO3B0OMUT MHE PaccKasaTs 0 Y4eM—To Gonee Bax-—
HOM ¥ OﬁbflCHth. KaK Yy MEHRA BO3HWKAIOT ¥ PE3BUBAIOTCH
HoBble uaeu. Ho npexge Bcero s AONXeH cka3aTb He-
CKONbKO CNOB 0 CBOEN XW3HW, KOTOPan 0Ka3anach 04eHs
HEOBLIYHON W YOUBUTENLHOR, HATIONHEHHOW PA3NNYHLIMU
BneYaTneHuAMU U UHYMaeHTamn. Bo-nepBbix, oHa 6bina
HanonHeHa obanHmem. Bbl cnbiwany, 4To cornacHo 0aHO—
MY 13 yCnosuil Bpy4eHUA Meaanu SaMcoHa Harpaxnae—
MbIid 810 gonxXeH 6biTb XMUB. KoHe4Ho, B 3aTOM CMbiCNe, BCe
oy, NONYYUBLIME 3TY MEfahb, 38CAYXUNW ee No Npaey,
NOCKONLKY OHY GbUM XNBLI HA MOMEHT NPUCYXAEHUA, HO
HWKTO U3 HUX HE 3aCNyXUM e B TOM Xe CMbICNe, KaK A, ac—~
K paccMoTpeTb 3ToT kpurepuid. B Monopoctv Mou Hese—
XeCTBO W NErKOMbLICNEHHOCTE NOPOXAANN IR MEHA Maccy
npoGnem, HEMPUATHOCTEN M ONACHOCTER, C KOTOPbIMK A
CNPaBNANCH CaMOCTOATENbHO MpU NOMOWM cBoero obas—
HUA. 3TO CNYXUNO NPUYUHON Bosibiinx 6eCNOKONCTB MOUX
poguTenew, BO3MOXHO, BO MHOrOM B CUNYy TOro, 470 A Bbin



MOCNERHVM MYXU4MUHOM B POMl, 8 HE NOTOMY NTO R BN Ux
NNOTL M KPOBb. Bam cnepyeT 3HaTL, 4T0 Cepbbl OTHASHHO
-CTPBMATCA COXpannTL cBon Hapoa. MHoro paa s 6bin 6nm—
30K K TOMY, 4T06b! yTOHYTh. TP UNu YeTbipe pa3a A YyTb He
Cropern 3aXuBo ¥ elea—-efBa He CBapuNCcA B kunatke. Me—
MR XOPOHWAY, 6pocani 0aHoro, A 3aMepaarn. A vyaom cha-
canch or 6eweHbix cobak, a Takxke or kabaHoB K Apyrux
AnKKUx seepen. R nepeHec cmepTenbHble 60NeaHy, ¥ 3a
MO0 XU3HbL Bpauy 0TKa3bIBANUCH OT MEHNA HABCEraa TpU
vwnu 4eteipe pasa. Co MHOW cny4anucb BCEBO3MOXHbIE
HeobbluaHbLIe NPOUCLLECTBYS, i HE MOrY: NPUNOMHMNTL Ta—
KOro, 4era CO MHOW He NpUKoYanock. A 0CO3HAI0, MTO
NPUCYTCTBME 30EChb 3TUM BEHEPOM MEHS, TAKOro KPenkoro
v 6oaporo, MONOAOrO W OYLLIOH U TENIOM, HECMOTPA Ha fORbY
NNOAOTBOPHOIO TPyAa 3@ CNUHOW — 3TO MOYTM YTO YyRO.
Bripodem, Mos xu3Hb 6Gbina yAMBUTENLHOW X B MHOM
CMbICNe — NPUMEHUTESIbHO K MOEV CNOCO6GHOCTH K U30-
6peratenscTBy. [lochenHee, BUAMMO, NPORBIANOCH He B
MHTENNEeXTyanbHoW KOHUSHTPaUWU WA B NCUXUHECKON
BLIHOCMMBOCTM ¥ 3HEPTUYHOCTH, NOCKONLKY BCE 3TO A0~
BONbHO pacnpocTpaHeHo. Ecnu sbl cTaHeTe M3y4aTh Kapb=
€pbl NIoAeN, CHACKAaBLLUX YCrex Ha “300peTaTefbckoM
nonpuywle, To 06HapYXUTe, YTO OHU, KaK NPaBwo, BbiRena—
10TCA Ha o6LeM (hOHe HE TONLKO CBOVMWU YMGTBEHHLIMU,
HO ¥ hu3nu4eckumu cnocobHocTaAMKU. H BCNOMMHAID, 4TO
KOrpa paboTan ¢ SAUCOHOM, KaK—Tao pas, Nocne Toro Kak
BCE OCTaMNLHbIE M0 NOMOLLHUKY YCTaNMU ¥ BLIROXAUCH, OH
ckaaan mHe: . Hukorpa He suaen Huyero nopoGHoro,
Bbl — CAMbIA Ny4LumiAy. Tak 8 CBOBM XapakTepHoOn MaHepe
OH BbLIpa3un CBO8 OTHOWEHMWE K TOMy, 4TO A caenan. Mol
paboTanu ¢ NoNosyHLI OAMHHBALABTOro yTpa 4o NATK yTpa
cnepylowero aHA. TONbKO MHe YABBANOCh BbiNepXuBaTh
TaKyl0 HarpysKky 8 Te4EHWe ABBARTU MecALIEB A0 eAVHOro
[HA BE3 UCKIO4EHUA; HUKTO Bonslle He CMor — BGE Cas—
nvck. 3QUCOH TOXe [BPXarncs, HO U OH UHOrga, CYAN 33



CTONOM, HBYMHAN KNEeBaTb HOCOM. H Xa4y 0c060 OTMETUTD:
MOs! MONOROCTE 6bINA ASUCTBUTENBHO HEOBLIURON MO PROY
NEPEXNBaHNA, KOTOPLIE CTanNy NPUYUHON BCEro TOora, 4Yo A
coBepLunn BriocneacTsuu. [nA MeHA BAXHD OOLACHUTL
3T0 BaM, NOCKOALKY UHAYE Bb! HE NORMETE, KaK A OTKPbH
BpaLLanwmecs MarHuTHote nona. C petctea A 6ot nop-—~
Bepxex 0cobon hopme BUAEHUNA, A NPEACTIBNAN B YME BO
Bcex geranax o6pasbl, 06beKTb! U CLEHbI, Mpuiem Honee
3pUMO U XMBO, 48M KOrfla BUAEn BCe 3To PaHee HasBy.
1 paccnpawmusan 06 3ToM Tex, KTO W3y4an NCUXonoruio,
th13nonoruio, a TaKXXe APYrux IKCMepToB, HO HAKTO U3 HUX
He CMOr MHe 06BACHUTL 48HHbIA (PEHOMEH, KOTOPLIA, BU-
AWMD, UMEN YHUKaNbHbIA XapaKTep, XOTA, BO3MOXHO, f 6bin
npeapacronoXeH K Hemy, NOCKOMbKY ¥ MOW 6paT Toxe
vwMen nofobHole' BupeHuA. CornacHo mMoed Teopun OHU
npeacTasnan coboW pednekTopHblie aKThl FONOBHOMO
Mo3ra, B03aeicTayloLmMe Ha CeT4YaTyio 060M04KY rnas npu
HepBHOM NepeBo3byxaexn opraHmama. Bl MoxeTe rno-
RYyMaTh, 4TO Y MeHA Gbinu rannoumHaumu. Ho ato — He-
B03MOXHO. OHU BO3HWUKAIOT NULLIL 8 MO3TY, ROABEPXEeH—
Homy 3aGonesaHusm, Nnubo y niogen, UCNLITHIBAIOLLMX
crpaganmua. Moa ronosa Bcergpa 6una HeobbIkHOBEHHO
ACHON, 1 A HUYero He GoAncA. XotuTte, 4Tobb! s paccKasarn
BAM O CBOMX CBA3AHHbLIX C 3TUM BOCNOMUHAHMUAX (ROBOpa-—
YMBaACH K [PKEHTNIsMEHaM B npeauauyme)? 31o scerpa co
MHO#, NOCKONLKY Rt GbIN CAUWIKOM MONOR, YTO6L! 3aMoM—
HUTH TO, O Yem ropopunu. MNomHio, y MeHR Gk gBe NoXn—
NbiX TETYLIKKA C MOPLLIUHNCTEIMU NULBMY, Y OSHOM U3 HUX
6110 fiBa BoINMpaioWUX Briepen syba, KoTopbiMu OHa [a-
BUNa MHe B WeKy, Korge yenosans meHA. OpHaxgs! oHa
Crpocvna MeHa, KaKon U3 3Tux 3y6os kpacusee. [locMoT-
peB Ha HuX, i oTBETUN: KBOT 3TOT HE HACTONLKO YPOATME,
Kak gpyroit». 310 6bino CBUAETEeNECTEOM MOEN0 3apaBo-
Mbicnvs, Cenyac, KaKk | yxe cKasan Bam, A Huyero He 6o-
10Ck. OHU 4aCTo HaYMHANM PACCMPaLLMBAaTL MEHS: «Thl 60—



uwecn 6aaymHoro Iyky (napeds, katopsin ¢ 60em Npoxo-
AMN ND gepesHe, 1 HAYTO He MOrNo OCTaHoBUTL era)? Her,
A He 6orock flyky. A rycaka 6onwbcR?y — «flan, — oTeeqan
A ¥ NPUXUMBNCA K MaTepu. 3To BbIN0 CBR3AHO C TeMm, 4To
DAHENAb! OHK OTMYCTUMK MEHA TYNATh NO ABOPY 683 opex-—
fibl, M 3T@ TBAPL HANETENAa Ha MEHA U TaK YLMNHYNE 33 Xu--
BOT, 4YTO BbiPBana Kycok KoxXu. Y MeHf A0 CKX nop éctb
Lpam oT aToro. )
31v 06pa3bl, KOTOpblE | BUAEN; MPUYMHARK MHE 3Ha-
YUTENbHbBIA AMCKOMMOPT. A NPOUNNKCTPUPYI0 Bam 3To.
MpepcTasbTe, YTO R yBuAen rnoxoporst. Ha moan poaune
3TV pUTYankel NpeacTasnaioT cobon Cyulyio NbiTky. Teno
NOKOMHOro OCLINAIT MOUENYAMK, 3aTeM ero obMoiBataT,
rnocne Yero BbICTABNAIOT HA BCeoGiLee oboapeHne Ha Tpu
AHA, U HaKOHBL, KOraa 8ce 3aKOH4YEHO, PASABIOTCA rayxue
ynaaps! kKoMbeB 3eMnu o rpoby. HexkoTopbie U3 aTnx Kap-
TuH, K&K, K NPUMEPY, NOCNBAHAA C rPOGOM, UHOTA8 BO3HW-
K&tOT B BUE HBCTOMLKO YCTOWUMBLIX 06pa3os, 4Ta Korpa &
NPAOTAMMBAIO PyKy BNepeg, To BUXY, KaK oHa BXOAUT B 3TOT
o6pa3. Kak MHe 3To BUgUTCA Cen4ac, Takue o6passt ABNA-
AMch NPOCTO PedNeKTopHLIMU aKTBMM, NOCTYNSIOLMMK
Yepes rnasHoW Hepe Ha CeTHaTyIo 060f0NKY rNasa u Bbi-
3bi8aIoWMMK 3thhexT, naeHTUHLIA NpoexLny ceeTa Ye-
pe3 N1MH3bl, M ECAK MOR TOYKE 3PEeHUn BepHa, Torga (M aTto
onpeaeneHHo ABCTBYET W3 MOEFo MHYHOMo ONbITa) BO3-
MOXHbIM CTBHET MPOoeLMPOBaTL Ha 3KPaH 1 nenarTb Brau-
MbiMu 06pasbi, CyLUECTBYIOWME B CO3HaHW. Ecnu 3To Gy-
AeT OCYLLeCTBNEHO, B0 BCEX YeOBEYECKNX B3aUMOOTHO-~
LWSHUAX.NpoM3oRAET pesonoyua. H ybexaeH, ato Moxer

* ObiTb OCYWECTBIEHO M GyRET OCYLIECTBAEHO.

OnAa Toro 4to6bi OCBOGOANTLCA OT ATUX MyNUTENBHBIX
BUAEHKIA, A NOCTapPancA CKOHUeHTpUpoBaTb CBOE CO3Ha-
HMe Ha Kaxon-Hubyas Apyrod KkapTiHe unu apyrom obpa-
3e, KOTOpble MHE A0BE&JIOCH BUAETb, — TAKUM MyTeM A CMOr
6bt NONYYUTL HexoTopoe obnerdenve. OgHaKoO NOAY4UTL
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nogo6HOB 06neryeHue A Mor NWLLL ND3BONKB APYrM 06—
pa3smM 4epenoBaTECA, CMeHRA APYr Apyra o4eHb G6ICTPO.
3arem A-06HapyXuW, 4TO BCKOpPE BCE MOW Cwflbl NONHO-
CThIO UCCAKNY, 8 FONOBOKPYXEHVE, KOToPoe Gbino, ucHes~—
no. Toraa A ewe He Nosuaan MUp, 8 ToNLKO 06beKTbI, OK-
pyxasiuie MO I0M, KPOME TOr0, MBHA HECKDNbKO pa3
6b'anm K HBLLIAM COCEARM — 3TO BCB, YTO & 3Han. Korpa A
npogenstdan ato BTOPOW MAK TpeTun pa3, 4Tobbl cTepeTs
BUOEHUR 13 CO3HAMUA, TO GOHBPYXUN, YTO HBABHHOE ne—
KapcTBo YTPaT™MND BCHo caoto cuny. Torna fHavan cosep-
WiaTh 4NYTELUeCTANAY 38 Npenens!: 3HaKOMOro MHe MUPKa
¥ CTan BULeTb HoBbie 06pasbl C HOBLIMW-MEcTamMu. BHayva-
ne ont Gbinvt O4eHb PacNLIBYBTbI, HEONPEENeHHb: ¥ yre-
TY4YBEMUCh, KOTAA A NLITANCHA CKOHLU@HTPUPOBATL BHUMa-
HWEe M@ HIRX, DAHEKO BCKOPE MHE YRanoch 38hUKCUPOBATL
nx; OHit KBGPanK cuny, cTany Xopowo PasnUHUMbIML U 8
KOHLIE KOHL0B NpUHANK Bupa peancHbix Betyen. Ckopo fA
3ameTvn, 4YTo obpeTan Hauborbwui KOoMAOpPT, ecnn Npo—
CTO WieNn B CBOWX BUAEHWAX BCE Ranblle-u fanswe, Bce
BPEMSA MONYy4an HOBbLIE BNEYaTNEeHNA ~ TaK A Havan nyTe—
LWECTBOBATb, KOHBYHO Xe, MbICNEHHO. Bam u3gecTHO 0
BenKnx reorpadiMyeckux OTKPLITUAX, COBEPLUEHHBIX C
oTKpbituem Konymbom AMepuki, KOTOpee 1 ABUNOCHL 0A-
HWUM U3 HUX, OQHAKO NOCAE TOro KaK MBHsi OCEHUNa naes
MbICAEHHbIX NYTELLECTBUR, MHEe CTanod Ka3aTtbCH, YT0
MMEHHO 3T0 6bIN0 BENMYARLLUMM U3 OTKPLITUA, HA KOTOPbIE
TOAbKO cnocobeH YenoBexk. Kaxgyio Hovb {a MHOrAa U B
AHEBHOE BPEMA}, Ba 0Ka3aBLUUCh OAUH, § TOTHAC Npy-
CTynan K MoOUM nyTetlecTBuaM. H Buaien HoBble MecTs, Fo—
poOfia ¥ CTPaHDI, R XWUN Tam, BCTPEYANCA € MOABMM, 38BD-
M 3HAKOMCTBA, 3aBR3LIBAN APYXOY, U BCe 3T0 GbiNo Takxe
Z[OpOro AMA MEHR, Kak 1 B peanbHOR XU3HWU, 8 Nepexusa-
HUA — He meHee riyGokumu. BoT Tak o6ctosrm aena po Tex
nop, RoKa A He OCTUr apenoro so3pacta. Korpa A ycTpe—
MUN CBOW NOMBbICHL K A306peTaTenseTay, Y0 06Hapyxun,



470 ¢ 60NbLLUONA NErkoCTbLIO MOFy OTHETNMBO NPBACTABAATL -
CBOV 3aMbiCAbl. MHe He Tpebosanuck Kakme-nubo mope-
1, HepTexw WM SKCNepUMeHTbl — BCE 3TO HAXOAUNOCH B
| MODEA ronose, ¥ i MOT BOCTIONE30BATLCA ATUM. Taknm 06—
pa3om, A HeDCO3HAHHO pa3Bwi 8 ceGe To, YTo paccmat—
PUBAI0 KAK 'HOBLI METOA MAaTEpUanMaaumMmn- HOBLIX KOH-
Uenunin u.ugen, abCONIOTHO MPOTUBONONOXHLIA YUCTO
3KcNepUMEHTansHOMY MeToRYy, BenMyaniinM 1 Hanbonee
ycneLuHbiM NpeacTaBUTENeM KOTOPOrD, HECOMHEeHHO, AB—
" nreTes SANCOH. B TOT CamMbiil MOMEHT, KOr4a Bbl Ha4MHAe—
T@ KOHGTPYWpOBaTh YCTPONCTRO ANA NPAKTUHECKOR pea—
NU38LUN HPHOBOW NABY, Bbl.HENIOEXHO 0OHAPYXUTE, 4TD
OKB3an1Ch C ronoBow 3arpyxeHsl geTanamMmu u aedexkramn
3TOr0 YCTPOACTBA. 10 Mepe TOro KaK Bbl 38HUMAETECH ero
yyqwieHueM v nepenenkon, Cuna BaLLen KOHLIEHTPaLUn
H& rNABHOM YMEHLLUSETCR, v Bbl YNYCKAeTE U3 BUAA camy
ocHORONOAarawowly waew. Bul nobueaeTech pesynsta—
TOB, XepTayn kauecTBOM. Mo meTop — UHOR, A He Gpoca-
tOCb C FONOBOHA B NPEKTUHECKYIO peannsaumio uaeu. Korpa
y MEHA BO3HUKBET UAER, A CPa3y MbICNIEHHO NPUCTYNAIO K
. paboTe ¢ UCNonb3YIDLLUM e YCTPORGTBOM, i USMEHSAI0 8ro
KOHCTPYKUMIO, BHOLY B Hee Yy4ileHns, NPpoBoOXY 3Kche—
PUMEHTBI, MbICREHHO 3aCTABRSIO 3T0 YCTPOACTBO (hyHK—
UMOHUPOBATL. [INA MEHA COBEPLUEHHO BCe pasHO, Npo—
BEpPAI0 N1 paboTy Moen Typ6uHbl MbICNEHHO UAK NO—
HacToALleMy — B macTepckoi. 3To 6eapasnvyHo — pe—
3ynkTaThl 0AMHAKoBbLIE. Kak BUgWUTe, 3TUM METOADM 8§ MOry
6bicTpo paapaboTaTs U yCOBEPLUEHTTBOBATL U300peTe-
HWB, HU JO Yero He noTparuesanch. [lenas ato, A Mory BHO— -
CUTb B YCTPOWCTBO BCEBOIMOXHbIB U3MBHEHUSR, KOTOpLIE
MOry NPURYMbIBATA, RO TEX NOP NOKA HE 3aMeNy, 4T0 HUKa—
KX HegocTaTkoB Gofbluie HeT. Torga A MbICAEHHO CO3[A0
OKOHUBTENbHLI BAPUBHT. Kax/abid pas moe yCTporucTaeo
paboTaeT Tak, kak 1 AomKHO 60 N0 MOUM npefacTasne-
HAIM, @ 38AyMaHHBIE MHOW 3KCNEPUMEHTbI OCYLLIECTBA-



10TCA TOHYHO B COOTBRTCTBUM C MOMMM MnaHamu. 3a gsa-
puaTh neT He 66110 KK ERUHOFD 3KCTIEPMMEHTA, KOTOPLIA

He npowen Gkl TOYHO TaK, kKaK A cebe aTo npeacTasnan. -
A no4emy 3710 He JonxHo 66 Tak? UHXeHepHan, anek—
TPW4ECKaA W MEXaHU4Yeckan 4acT¥ — NO3UTUBHBI B pe—
ayneTatax. Moty nioboi ua npeacTasneHHbIX 06beKTos W
npeanonaraembie 3ddekTbl MOryT 6biTh NOABEPXEHbI
MaTeMaTW4eCKUM PacyeTaM, ORHaKO eCnu NoRoGHbLIE pe-
3ynbTaThl HEMb3s MONY4MTL C MOMOLLLIO NPOCTLIX MaTeMa—
TUYECKNX METOAO0B, TPeGyIoLMX HaBUMEHBLLLNX 3aTpaT Bpe—
MEHW K CWM, B TBKWX CRy4aaXx UMEETCH BeCb ONbIT, BCe
HeobxoauMble faxHbie, H& OCHOBE KOTOPbLIX AEnaercs
4epTex W ocyuwiecTenseTcs c6opka ycrponcTsa. B Takom
crny4ae CripawmnsaeTca: 3a4em TOrna HyXHo Bannowarts B
XW3Hb 4EpHOBYIO Uae? B aToM HeT Hikakon Heobxoamu—
MOGTH, ¥ 3TQ HBNPAaCcHAaA TRATS 3HePrUK, ReHEr U BPEMEHU.

Kak pa3 umenHo Takum 06pasom A BuIBENR ABEHVe Bpa-

LLIaIoW{erocA MarHuTHOro nons.

Ecnu 5 ponxeH B HECKOMBKMX CNOBaX NOBEAaTL 8aM
WCTOPWIO 3TOr0 OTKPLITUA, TO MHE HEOGXOAWMO Ha4aTL C
MOEro AHA POXAEHUA, U Bbi NoimMeTe, noveMy. A pogunca
POBHO B NONHDYE — Y MBHRA HET HA POXASHURA, U A HUKOrAAa
He npa3aHoBan ero. OHaKo B8 TOT MOMEHT ACMKHO 6bin0
CNY4nNTLCA Koe—4To etue. 1 yanan, 4ro moe cepaue Geetca
H8 -NPaBOM CTOPOME, 3TO CNYYMNOCh MHOrYMU rofamu
noapHee. Noka A noapacran, ero ypapil wnu € o6enx cro-

.POH 1 B KOHUE KOHUOB YTBEePAUANCH HB NeBOW CTOPOHE.
HwkTO He noHumaer, kak ata npovsowno. MHe posenock
AB8 UWNW TPX pa3a NafaTb, U BO BPEMA OQHOTO W3 TAKMX
cny4aes 5 ensa He nepenoman cebe BCe KOCTW rPyaHON
knetku. OaHaxapl CAYIUNOCE HEYTO COBEPLLEHHO HEO6bi-
4aUHOE, 1 MOV POaUTENH- TYT Xe YroToBUNK MHe Cyabby
cenALeHHuKa. Koraa MHe Guiio LecTb NeT, A oKasancea 3a—
KHOYEN B MANEHBbKYIO YaCOBHIO Ha8 HEROCTYNHOM rope, rpe
poaHsie MeHs HaBEeLanu ToNbKe pa3 B rogy. 7o 6uino
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MECTO MHOT1X KPOBaBbIX CTONKHOBEHWR, Y HENOAaneKy OT
HEero HaxoaMnocs knapbuige. Kak-To pas, pasbickusan
NSCTOHKUHBI rHEe3Na, s ObiN BbIHYXABH 3aHO4EBaTb TaMm,
370 H6ING Caman YKacHaA HOMb 38 BCIO MO XU3Hb B KOM—
NaHUN OyXDB NOKOAHUKOB. AMEPUKAHCKUM MaNnbYmLLIKEM,
KOHE4YHOD, He MOHATH 3TOrO, MOCKONLKY B AMepuke Her
NPUBUREHAA, NICAM TaM CIMLLKOM 3fiD3aBOMBICNALLN; 8 BOT
. MOR CTPaHa NEPENCNHEHS UMK, U TAM BCE, OT ManNeHbKoro
Mans4MKa 10 BEMMKOro repos, yBELLAHHOMo C Ror [0 Frono—
Bbt MefanamMmn 3a XxpabpocTk u oTeary, 6oATCA NpuBuge—
HWR. B KOHLE KOHLIOB MEHRA KaKMM—TO 4yR0M Cachu, 1 no-
cfie 3TOr0 Mou poauTeny ckaslanu: «OH TouHO [onXeH
NORTY B CBALLEHHKUKMWY. U 4TO Bbl HY Criy4anochk NOTOM, He—
38BMCYIMO OT TOTD, 4YTO MMEHHO NPOUCXORUNRO, BCE NULLL
YKPEnfAno ux B 3ToM peLleHu. Pacckaxy Bam 0AHY He-
6onbyio ucTapurio. OgHaxXabt A CBANUACA C DFHOM W3 N0—
CTpoek Ha thepMe v ynasn B 60NLLLOA KOTen C MOMNDKOM,
KOTOPOE KWNeno Hag pesyuieM orHem. l «To, ckasan «e
KuMnAwee Monoko»? Tak BOT, COrN8CHO TEPMOMETPY, 0HO
He BbiN0 KUNHELWKUM, x0TH /t Bbl NOKNANCSH, YTO OHO KUEeno,
KOTQ@ A ynan B Hero, 8 38TeM MEHS U3 HEro BhITSLVNW.
B urore s sapaboTan NULLIL OfMH BONAbIPE Ha KOfieHe, KO-
raa ynapuncR a ropsyns koten. Mov poguteni cHoBa cka-
3anu: «Pa3pe 3710 He 4yRo? Bol Korpa—HUbyab crbiwani o
4em-T0 NofgobHOM? OH DBR3aTENBHO CTAHET ENVCKDNOM,
MUTRONONNTOM, 8 MOXET BbiTh, J8Xe naTpuapxomy. B so-
ceMHa[LaTh A OKA3aNCA Ha pacnyTee. Nocne oKoH4aHuA
LLIKOAbI MHe Hano GbiNo NPUHATL peleHue: NMBo NpUHN-—
MaTb CaH, nmbo Gexatb Npoub. A rMyboko YTMR CBOWX pa-—
auTenel v NoToMy Cornacunca NMPUCTYNUTE K U3yHeHuo
gcero HeofXoaumoro Ans NPUHATUA caHa. iMeHHO Toraa
CO MHOW CRY4UNachL 04Ha BELb, U ecnm Bbl HE 3TOT Cny4an,
Moe “IMA He BbUN0 HKKaK CBR3BHO C 3T¥M Beuepom. Pas-
pasvnack yxxacHas 3INMAeMUs Xonepbl, KOTOpas Kocuna
HaceneHue, v, KOHaYHO Xe, A HBMEANeHHo 3apaauncs. 3a—
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Tem Moe 3abonesanne pa3BUNOCH B BOAAHKY, B Npo6nemsl
* C RerkMMu v Opyrue BCEBO3MOXHbIE HEYrn, U B KOHLe
KOHLIOB ansi MeHs 6btn 3aka3aH rpob. B oguMH us MoMeHTos,
Korfia s 6btn 6e3 cCo3HaHUs n BCe gymanit, Y4To A yMupalo,
KO MHe nofoLuen atey 1 npuo6oapun meHs:-«Toi nenpa-
ambear. BoamoxHo, s otBeTun: «Ecnut Ty 3TOro geacT—
BUTENLHO X04ellb, NO3BOMb MHE WM3y4aTh UHXEeHepHOoe
UCKYCCTBOY. — (KKOHBYHO, 1 XO4Y, — 38BEPUN OH MEHA, — U
Thi OTNPaBULLLCS B NYYLLYIO NONUTEXHUYECKYIO LUKONY B
Espones. K sceobLyemy yauenexuio, 1 Bbiagoposen. Moi
oTel CAepXas CoBO, U NOCNE rofia XOXAEGHWA NO ropaM i
B03BpaLLEHUR B XOPOLUYIO thrandeckyio thopmMy, A yexan B
‘nonuTextndeckoe y4mnmiiie 8 Mpaye, B LLitupuy, B opHo us
crapefiumx yYpexgeHuit aToro poas. 3aTem CRy4unoch
eLiie Koe—-4To, 0 YEM R OSKEH BaM paceKa3aTb, NOCKoNb—
Ky 3TO CHIrpanc BaXHylo ponbk B MOBM OTKpbITMK. B nog--
roToBuUTensHOA WKONe OTCyTCTBOBana CeoboAa BbiGOpa
npeaMeTos, U ECNA CTYASHT He 3Han aTy NpeameTsl rybo-
KO, TO OH HE MOr NPONYCKAaTL UX. A eXeronHoO OKasbLIBANCcA
B Nogo6HOM 3aTpygHUTENLHOM NonoXxeHun. MHe He naBa-
nocb Yepuenve. Moh nap 3pMmo NPEACTaBNATL NPEAMETLI
0Ka3bIBanCs Napanu30BaH, HE3GBUCHMMO OT TOFO, KaKUM
Gki 04apEeHHbIM B 3TOM OTHOLLEHUM 51 HW 6bin. KOHeYHO Xe,
ft AENan Kakme-To c60poyHbLIe YepTexu, NpodeccnoHanb—
HO 3@8HUMARACL TeXHUKON CTONLKO NeT, HeobxoaMMo ymeTs
4epTUTL NPOCTHIE CXEMDB), OAHAKO ECAN R 3GHUMAINCH ITUM
6onee nony4aca, TO NOAHOCTLIO NUWANCA cun. MHe Tak u
He yRanocb NpeycneTb B 3TOM, U TyT A MOI NPOU3BECTH
BReuarneHue MWk Ha moero otya. Ho Teneps, noctynue B
nonuTexHuieckoe yuunmile, # Mor ceo6ofHo BbibupaTts .
fNPeAMETH! ¥ coGUpancA NoKa3aTh POAUTENAM, Ha uTO A
cnocobeH. MNepBbiit rog B y4unuiLe f NPOBORUN AEHL CNe—
Ryiowmm obpasom: BcTasan B Tpu yrpa n pabotan go
OAWHHAALISTN BEYEpa — N TaK LeNbivt FOf, 38 UCKIoHeHN—
eM oaHoro AHs. Hy, # kak Bkl NoHUMaeTe, Koraa Yenosex ¢
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ACHbIM ¥ '3APABLIM YMOM TaK paboTaeT, OH A0MXEeH Yero—
Hubyab aoburkLes. EctecteenHo, aobuncs u A, B Tot rog A
6611 BoCEMbL pa3 oTMedeH 3a yvely, 0QHAKO HeKoTOpble
Apotheccopa Gbinu HEAORONBHLI TEM, YTO AaNU MHE CaMYI0
BLICOKYIO OLHKY, NOCKObKY, 10 UX CNOBaM, ABXE 3T0 He -
oTpaxano ux NpeacTasneHus 0 TOM, YTO MHE YA3ANOCHb
cpenats. W umeHHD Tam v Toraa A NOAOLIEN K OTKPBITUIO
8paLyaIoLLMXCA MArHUTHLIX Nonewn. B gononHeHue K 06bIM-
HbIM ROKYMEHTaM 06 OKOH4YaHWUM 06y4eHUA OHU BbiRaANW
MHE HECKOMbKQ NOXBANbHLIX NMCTOB, KOTOPbIE R OTBE3
oTUy, nonaran, YTo Robunca senuyanwero Tpuympa,. Ox
B3AM 3TU NOXBafibHLIE MUCTHI M BLIGPOEUN UX B8 MYCOpPHOe
BEAPO, NPEAPUTESNLHO 3aMETUB: ¢3HAI0 A, KaK NQNYyYaloT
Takve 651arogapHoOCTMY. 3To HaNPo4L YEMAD MOV aMBuuwun,
ORHEKO0 rno3pgHee, 110CAIE CMEPTH OTLA, A OKa3anca NpacTo
pasgasneH Tem, 4To 06HapYXVN NaYKy NUCEM, U3-KOTOPbIX
MHE CTaR0 ACHO, Y4TO MeXay HAM U MOUMK NPodeccopamu
senacbh obwmMpHan. nepenucka, n npocteccopa ybexpann
ero 3a6paTh MEHA U3 YYUNULLA, NOKA R OKOHYaTENbHO He.
yrpobun cebs paboton. [epenmcka npofonxanacs A0 Tex
Mop, noka orew He cgenan ato. TOraa A MoHAN, No4eMy OH
NPUHUXAN MOR YCREX, 0 KOTOPOM MHE FOBOPUNW, YTO OH
NpeB30LLen BCe NpefbiayLuue AOCTUXEHUA 3Toro yuebHo-
ro 38BEREHUA — 0 MEHA A8Xe CaMbie NyYLINe CTYABHTbI
6bii oTMEYeHnt 3a yHeby He Gonee gByx pas opHoBpe-
MeHHo, Mot pekopp, nony4eHHLIR B TEHUEHWE NEPBOro Fona
aBy4eHuA, NPUBEN K TOMY, HTO MHOA BEChMA 3aMHTEPECO—~
BaNWCh KOHTAKTUPOBaBLIME CO MHOW npodeccopa. Oco-
6eHHO Tpoe U3 HuX: Nnpod). PorHep, KoTopsIA Npenogasan
MaTtemaTuKy U reomeTpuio; npod. Asne, oavH U3 Haubonee
ONECTALLUX U 3aMEe4aTENLHLIX NEKTOPOR, BULEHHbLIX MHOHD,
KOTOPbIA Creumanyt3nposarnca Ha pasnu4HbiXx MaTeMaTi—
YeCKUX YPaBHEHUAX, 0 YeM OH Hanwucan ueneii psa paéoT
Ha HeMeLKOM s3bixe; nNpotp. ewwnb — Mol npenogasarefb
(huanku. 3TV TPOE NPOCTO MOMHOBUNU MEHR 1 YBCTEHBKO
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NPUBNEKany K PeLIBHUIO CBOMX Hay4HbIX Npobnem. [Npod.
Mewne 6bin HeoOblNHLIM YenosekoM. B xu3Hu Bonbiue He
Buaen Takux Hor. CTynHu Bbinu BOT Takero (nNoxkaasieaer)
pasmepa. Pyky 6binn kak Mensexsu nankl. OgHako xoraa
OH CTaBWUN 3KCNEPYMEHTLI, OHW OKa3bIBANUCH HACTONLKO
y6eauTenbHL! U BCE NPOXOAUNO TK KPAacUBO, YTO HUKTD HE
MO NOHATL, KaK 3T0 genanack. A peno 66iNc 8 MeToguKe.
OH penan BCce C TOYHOCTHIO YaCOBOro MEeXaHu3Ma, u Bce
nony4anacs. o

Korpa s y4mncs Ha BTOPOM Kypce, Mbi NONY4UNK U3

Mapvxa avHaMo-MaulMHy ' paMMa, y KOTOpOH MMENNCH
NIBMUHUPOBAHHBLIN MartuT B hopMe NoAKOBbLI U hasHbIn
AKOPb C KOMMYTaTopoM. Mbi BKNIOUYMIM ee 1 NoNy4mnn
pasnu4HbIe aneKTpMHécKMQ apexta. B 10 Bpems kek
rpod. Mewnk NPOBORMI AEMOHCTPaLMK paboThl MaLLMHbI
B Ka4ecTBe 3NeKTPOABUraTers, y Hac BO3HMKIIA NpoGnema
¢ wieTkamu. OHM 04eHb CUNbHO MCKPUNK, U A 3aMeTun:
«Movemy Gbl Ham He paboTaTh 6e3 weTok?» Mpod. Newnb
33ABWI, 4TO 3TO HEBO3MOXHO, U C Y4E8TOM MOEro NpoLuno—
rogHEero ycnexa OH 0Kazan MHe YeCTb, NPOYUTaB Lenyio
nexumio No AaHHoMy Bonpocy. B Hen oH otmeTtun: «M-p
Tecna MOXeT coOBEpILMTL BENUKME Hena, HO BOT 3TOFO
CcAenaTh eMy onpefeneHH0 HUKOraa He YAaCTCA.

B xayecTBe foBOAA OH 33ABUA, 4TO 3TO GoU10 Okl IKBK—
BaNEHTHO TPAHCHOPMAELIMY YCTORHMBOFO TRIOBONO YCUNUSR,
noacbHoro cune rpasMTauumW, BO BpawleHue, B CBOEro po-
£1a BEYHbIA IBUraTens, 4To ABNAETCHA COBEPLUEHHO HEMbIG—
AMbIM. HO Bbi 3HAETE, YTO MHCTMHKT — 3TO HENTO, BbIXO~
psuiee 3a NPEREent! 3HaHWA. Y HBC, HECOMHEHHO, UMEeIoTCA
ornpenesneHHbie TOHYanume (Pubpbl, NO3BOARIOLIME HaM
NOCTWraTh MCTUHY, KOTHa NOTUYECKEA RERYKUMR WK JNO—
60e MHOE 0CO3HAHHOE YCWIUEe PA3yMB OKa3biBalOTCH
TUeTHLIMK. Mbl HecnocoGHbl BHATW 33 ONpeaeneHnbe
npefenst B CBONX YMO38KMOYEHWAX, HO C FIOMOLLbIO NMH—
CTUHKTA Mbl MOXEM 381ATU O4eHb AaReKko. H 6ot yiexaeH
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8 CBOEW NPABOTE M B TOM, YTO 3TO BO3MOXHO. 3AECh He
Benacs pe4b 0 Be4HOM ABUratene, MoA nes GbiNa BbiNon-
HMMA, U A HEeMEGNEeHHO NpucTynun x paboTte. '
He 6yny Bac yromnaTtb nogpobHuim pacckazom 06
3TOM NPEANPUATUIA, CKAXY NULLL, 4TO A Ha4an ero NETom
1877 rona v gencTeoBAN cneaylouMM 06pa3om: npexae
BCEro A 8006pa3un B .yMe MaLLMHY NOCTOAHHOTO TOKA,
MbICNIBHHO BKIHOYWT €r0 W NPEeACcTaBun, K8K TOK TPaHc-
thopmupyetca 8 AKkope. 3atem A NPEACTaBWN FOHEPATOP
nepemeHHoro Toka v npopenan To Xxe camoe. Mocne aroro
fl CTEN MbICNEHHO NPEACTABNATL CUCTEMb!, BKNIQYaOLLWE B
cefifl U MOTOpbI, U FreHepaTapbl, ocne Yero CHoBa NOBTO-
PAN BCe OCTanbHbIE Wwark. Kakoe 66 13 ycTpoRcTs n cebe
HW NPEACTAEBANAN, R MLICNEHHO BXJIIO4an ero B CXeMy W Nyc—
Kan Bce B gencreue. Takas patoTa npofonxanacs Hefipe-
peisHO BNNOTL o 1882 ropa. B Tom rony A Tak unu nHave
NOYyBCTBOBA/, 4TO OTKPLITUE yXe 6nm3ko. A He mor ewe -
NOHATL, KAK UMEHHO HaA0 BCE CREBNETh, HO A 3Han, 4T Bbin
6nu30K K pelueHnio, M nencteutensHo, 8 1882 rogy, xo-

‘Tfia A 6bin B OTFAYCKE, MeHSi 0CBHUNA UAEA, U A HUKOTAS He
3a6yAy 3TOT MUr. S Wen C APYroM No ropoACcKOMY NapKy 8

Bynanewre, unTupya cTpoku 3 «Paycran. MHe Hu4ero He
CTOWSIO NPQYUTETEL NO NAMSTTY BCHD KHUFY LIENUKOM, KaXnoe
€e CnoBO C NepBOf A0 NotnegHen CTpaHUysb!, OT 06A0XKK
po obnoxku. Bnipouem, mon cectpa n 6par mornn genate
3TO HAMHOIO Ny4ie, 4eM 51, IHTepecHo, obnanaeT v KTo—
HWEyRB U3 Bac NORO6HON NaMATHIN? THOGONLITHO, YTO OHa

~ AIBMASTCA NONHOCTHLIO 3PUTENBHOW M PETPOaKTUBHONA. Bot—

pPaxanchb ACHee, B BPEMR NOAroTOBKM X 3KIGMEHSM, A
BCeraa Yutan y4e6HUKYU 32 TP UNK 38 YeTbipe QHA, ecnn
He 38 Heemo, 10 HUX, NOCKONbKY 38 370 BPEMA f MO BOC—
CTBHOBWTL 3afle4aTneHHbLIe 06Padbl M HeTKo NPeAcTaENTL
¥iX MbICAGHHO, @ B TOM CNy4ae, KOrAa aKk3amew Obt Ha che—
ayolua pgeHs nocne NpoYTeHun, o6passl okasbiBanuch
HEACHBIMW U BOCNOMUHBHUA — HE-BNOMHe 38KOHYEHHbIMA.
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Kak yxe 66ino ckaaaHo, A YATan no namaTu.noamy Mere,
capunock conHue,. 9.6bin 8 YAUBUTENBHO NPUNOAHATOM
HACTPOEHUW, U B 3TOT CAMbIA MOMEHT MeHf, nogobHo
BCMbLILLKE MOMHWW, OGeHWRa uaes. A ACHO ysupen BCIO
KOHETPYKLUMIO, TeHEPATOR, ANEXTPOABUEATENL U TXEMY. UX
coeavHeHun. §1 evaen ee B pa6oTe, GNOBHO 370 NPOUCXO-
AUNo Ha camom pene. [IpyTUKOM Ha Necke A K8K MAXHO
TONHEE 38PMCOBAN YBUOEHHYIO CXEMY U C Tex Nop Howly
3707 06pa3 8 yme. [loagHes 3Ta CxeMa UCNoNb30BasIach B
moem fioknane nepen AMEPUKaHCKUM MHCTUTYTOM UHXEe—
HepoB—3NeKTPUKOB ¥ MNMOCTpUpoBana Mol naTteHT. 06~
napan A, NogobHo 3ANCOHY, TSNAHTOM MPAKTUHHOCTH, TO
Cpaay Xe 0Tnpasunca 6kt NPOBOAUTL IKCMNEPUMEBHTBI, YTO-
6bl. IPOABUFaTL BNEPER 3TO M306PETEHKe, DAHAKO MHe
3Toro He TPeGoBanNoCh — Al MOI MbICNEHHO NPSACTaBUTL
cebe Bee 3T0 HACTONLKO 3pvMO; K TO 4T A ¢BMABRY Gk
TaK peasibHo 1 OCA33EMO, YTO MHe He Tpabosanoch akc-
TIEPUMMEHTMPOBATD, K f HEe UCNLITLIBAN K 3TOMY HUKBKOMo
. ocebaro uxtepeca. A npofocnxan paGoty B yme 1 NOCTO-
ANHD. BHOGUN yny4ileHnus B cxemy, uaoGpeTas HOBbIe Ba~—
PWaHTLI, U KOrAS8 A Npuexan 8 Amepuky, BCe 3NEMeHThI
KOHCTPYKUMK, CNOCO6LI MOHTaXA YETPONCTB, KOTOPbIe Bbi—
M ONKTaHEt MHOW B TPUALATY WK COPOKa NaTeHTax, — BCe
310 66410 AOBEAEHO A0 COBEPLUEHCTES, 38 UCKINIOHEHUEM
OBYX-Tpex TUAOB ANEKTPOABUraTens, KOTopbie: SBUMCH
- pesynwTaTtoM Gonee NoagrHux pa3paboTox.
- Kak yka3an m—p Teppu, B 1883 rogy a npoBogun pRA
. _ucnpitanmia B Crpacbypre, u TaM Ha XenesHOAopPeXHON
CTaHLMK MHOI0 Bfiepeble Gbtho Noy4eHo BpawieHue. 3ToT
Xe akchnepumeHT Bbu1 NOBTOPER BaXAbI. '
;< Teneps A NOAOLWIGAN K BOBONLHO MHTEPECHON rNage Mo—
8l XM3HU, CBR3BHHOM C Nepee3gom 8 AMepuky. H BHec
HEXOTOPbIE YNYHLLEHWR B KOHCTPYKUMIO AvHEMO—MELLNH
ogHOM (hpaHUy3CKOR KOMITaHUW, Noy4aBLIan UX OTCIORS.
cnpaenenua oKka3anuce CTOMb XOPOLIN, YTO MeHeAXep,
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O¥PeYaBLIMA 38 UX BHECEHVe, CKa3an MHe: «Bbi faMXHLI
noexaTy 8 AMEPHKY W KOHCTPYWPOBATL Tam Ans KoOMNaHuK
- ‘3pmcoray. Tak nocne HecnNnoaHbiX YouUnnia HailTu KOro—
HUGYRL, Y KOrD NOKBUTCH (DUHBHCOBLIR UHTEPEEC K MOUM
‘TPOEKTAM; A nepeexan B aty c¥paHy. MHe xorenoect Bbi
‘AaTL BaM XoTA Gel obLiee NnpeacTasnexune o TOM, HacKMIb—
KO MEMA MOpasunio To, 4To A 3aeck yauaen. Bu Gynere
BBCHMA CUWIbHO yaUENneHbl. Bee Bbl, KOHEYHO Xe, YiTanu
ovapoBaTenbHble apabckue ckaskn «Toica4a U OfHA
HOUbLY, B KOTOPbIX KMHH NMEPEHOCUT NIGAER 8 YIMBUTENL—
HbIB MECTa, re MX XAYT BCEBUIMOXHHIE BOCXUTUTENLHRIE
rpskmodenun, B Moem criyiae sce 6LU10 Hao6opoT. Buiy-
MBHHBIN MHOT MID Gbin No-HESeMHOMY- Npekpacen. To,
YTO 5 ofHapyxun 3gects, HHind KMpoM MaluuK, BEYpeYa ¢
HWUM Gbina. cypoBO#, HG 'MHEe 0H noMpaewncs. C Toroe camero
" MDMeNTa, kaK f ysBupen Kactn-IapgeH, # oco3nan, yrons-—
NANCH XOPOLLMWM aMepuKaHLIeM etle TO Toro, Kak colsen ¢
' kopabna Ha 3Ty 3amnio; A BCTPETUNCH C Sancorom; M OH |
Npov3Ben Ha MeHs HeobbivanHoe BnevaTnexune. Koraa A
YBUREn aToro yaneuTenbHOro 4Yenoseka, KoTopbiY, CoBep—
WEeHHO HE UMes TeOPETUYECKON MIOAroTOBKMA U KBKX~IM—
60 NpeuMyLLECTB, BCe CAenarn tam U 4o6unca rpaHRKos—
HbIX pe3ynsTaTos 6narofaps CE08H UHRYCTPWW K @8 Npu-
MEHEHMIO, fi C FOPe4bI0 0CO3HET, HREKOSbKO 683PaCCYRHO
TPaTUN CBOIG KUSHL. 5 BUYMN MIOXUHY UHOCTPEHHEIX
A3LIKOR, TWBTENbHO 3aHUMBACR NTEPATYPON 1t UCKYCCT-
‘BOM ¥ NOTPETUR AYYLLKE rogbl KU3HM, posch B bubnvote—
Kax u YATeA NOAPAA BCe, YTO TONLKD nonafand Mue rog
pyKy. MeHs 038pmno, K&K yXacHO 6bino To, 4To A PACTPE—
YMBaEN CBOIO XU3HL B HecnonesHbix ycunusx. Ecim 661 A
TONLKO MOT NPUEXaTs 8 AMEpUKY PaHbLLIe W NOCBATUTE BCE
GWfibl CBOBID MHTENNeKTa paboTe Hag M30OPeTeHHAMN —
470 Gbi & MO¥ coBepumTL Torga! B pancbHerwem s, ogreko,
'0CO3HanN, 4TO He co3aan But Huvero 6e3 Yot Hay4HoR Noa-
rOTOBKM, KOTOPYIO NOMYU4MN, ¥ 3TO ewe BoNpoc, HaCKONbKo
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BepHbLIM 6bINO0 Gbl 370 g3apeHne OTHOCUTENLHO MOUX BO3—
MOXHbIX CBepLUIEHUA 3aecs. fl NPOBEN NOYTU rog B KOMNa-—
HUM SAUCOHA, paboTan Tam C NONHOW OTAaYER, M 38TeM
HECKOMNBKO KANUTanMcToB 06PaTURCE KO MHA C NPeano-
XEHUEM £03[aTk COBCTBEHHYHO KOMNSHWO. H npuHsN aTo
npeanoxeHxue u paspaboTan ayrosyto namny. Moxkaxy aam,
HACKONbKO NPEeAB3ATO HACTPOEHHbIE Moau Gbink TOrAa
rnpoTM8 “AEU NEPEMEHHOro TOKA, Ha YTO yXe yKasbisan B
CBOE{ pe4n NPe3NRENT, — KOrAa A paccKkasarn 3TUM HOBbIM
ApPYy3bAM 0 CBOEM BenukoMm M306peTeHuu, CBA38HHOM C
npeo6paszoBaHMEM NepemMeHHOro TOKa, OHW 3a8BMNM:
«HeT. Mb! X0TuM gyrosyio namny. Ham HeT gena o 3Toro
nepemMeHHaro Tokan. B KoHue KOHUOB R YyCOBEPLUEHCTBO-
Ban CBOID CMCTEMY OCBeLeHUR, ¥ ropof NpuUHAN ee. 3a-
Tem, B'Bnpene 1886 rona; # ycnewHo opraHuaocean apy-
ryio KOMAaHWIo U Co3aan NabopaTopwio, B KOTOPON SLICTPO
paspaboTan 3Tu MaLluHbi NePEMEBHHEI 0 TOKa, 8 B UTore Ha
HaC BbILY NPEACTaBUTENU KOMNarun BecTuHrays, u Gbl-
NO 3aKMI04EHO cornawwenue 06 ux BHeapexun Tam. Bo
3HaeTe 0 TOM, 4TO NPOM3aoLINO Nocne atoro. Usobpertenve
NOKOPUNO MUp.

. ¢l xoren Gkl CKA3aTh HECKONLKO COB o «Komnaruu
Huarapcmx soponanoss. Ha atom Bevepe npucyrcTeyer
4enoBeK, KOTOPOMY NO NPABY NPUHAIIEXMT 38CNYTra B TOM,
© 4ro GbUW CAeNaHbl NEPBLIE Wark U OCYLIBCTBNEHD Ha-

yanbHoe hMHaHCUPOBAHNE NPOEKTA, KOTOPbIA CTOMNKHYMCH
‘Torga ¢ TpyaHocTamn. A rosopio o M—pe 3.[1. Anamce. Ko--
rAa A 8NepBbie YCNbIXan O TOM, YTO TaKue aBTOPUTETbI, KaK
nopp Kenbsux v npodh. Y.H. AHBUH pekoMeHRoBanm uc-
nonb30BAHME NOCTOAHHOMO TOKS, 8 TaKXe CXATOro Bo3-
Ayxa Ana nepenavv aneKTpoadepruv ot Huarapckux so-
nonapos B byddgano, To nogyman, 4To gonyckaTh ganb—
Herwee pasBuTMe COOBLITUR OMBCHO, U OTRPABUACHK Ha
BCTpEYy C M—poM AREMCOM. H NPEexpacHD NOMHIO aTy 68—
cegy. Ha M-pa AgamMca npon3Beno cunibHoe BneYarneHne
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TO, 4TO A emy cka3an. Mlocne 3T0ro Myl ele HeKOTopoe
BPEMR NepenuchiBanich, 1 3atem, nubo BCnepcTsMe Toro,
YTO NPOCBETUN ero OTHOCUTENLHD CNOXMBLLENCH CUTya—

Lmn, imbo Bnarofapn ewle YbemMy-To BAMARKIO, Obina sHe—
apena mon cuctema. C Tex Nop, HECOMHEHHO, TBM ROABU—
NACL HOBLIE NIOAW, 06PaA30BaNMCh HOBbIE UHTEPECH), ¥ !
YXXE HE 3HBI0, CTaN Sk UMEHHO 3TAT criy4ai ¢ ¢iKomnaHuen
Huarapckux Bogonagos» Tem NepssiM UMMNYNbLCOM, pas—
BMBLUMMCH B TO IPaHOVO3HOe ABUXEHWE, KOTOPoe UHW-
LMUpoBaNo Nepeaavy ¥ TpaHcdiopMaunio aneKkTpoaHep—
rvn 8 OrpoMHbIX MacLuTabax. ‘

M-p Teppn ynoMmuHan 06 vHbIX MOMX M306PETEHUAX.
¥l cpenalo HBCKONLKO 3aMeyaHitii OTHOCUTeNLHO 3TOro,
NOCKOSbKY HEKOTOpbie N3 MOouX TPYAOB GbiNKu NOHATLI He—
npasunbHO. MHe KaxeTcs, 8 foNXeH CKa3aTb BaM -He-
CKOIMbKO CI0B OTHOCUTENBHO TEX YCUNWW, HA KOTORBIX NO3A-
Hee Gbino CKOHUEeHTPUPORaHO MOE BHUMaHue. B 1892 ro-
Ay ! 4vtan nekuuio B KoponeBcKoM MMCTUTYTE, U NOpA
P3anu yausun MeHa Tem, 4T0 Bbipasun NpuaHaHue mMoeit
pabaTul.B BeCbMa [OGPOXENaTensHbIX BbIPAXEHURX, 4To
6bUT0 He BriofHe 06bIMHBbIM, U Cpeau NpoYera oH 3assun,
4TO A AENCTBUTENLHO HaHAENeN. SKCTPaopauHBpHbIM Ta—

. naxrom K n3obpeteHnio. Mory 3aBeputh Bac, 4TO # NO cen
AEHb A TAK U He 0coaHan, YTo bbin uaabperarenem. K npun—
Mepy, A BCNOMHWN, YTO KOrAa Gbifl peGeHKOM, TO MOT NOATH
B NEC M HanOBUTL TaM CKOMNLbKO YrogHO BOPOH, W HUKTO
6onbiue He Mor caenaTb araro. OaHaxab), koraa MHe Gesllo
CeMb MEeT, A NOYUHWI NIOXAPHYI0 MALWWHY, KOTOPYIO He
MO OTPEMOHTUPOBATH MHXEHEPb!, N MeHs C TPUyMbom
npoHecnu no rapogy. A aenan TyponHbl, H48CH U TaKUe Me—
XaHU3Mb!, KOTOPLIX HE MOr CAENaTL HYU OAVH OpYron Mane—
YMLLKa B Haten obwmHe. U a ckasan cebe: «Ecim y meHs
OEeNCTBUTENbHO ECTb TANAHT K M306peTeHnIo, & Hanpasmo
ero Ha Kaxyw-Hubyfib BENMKYIO Lenk WM 38084y, 8 He
pacTpavy CBov cunbl N0 nycTsakamy. Toraa s Haqvan pas—
MbIUIATE O TOM, 4TO MOXET BbiTh BENMUKUM QBNOM, go~
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croiHem ceepwenun. OaHaxapl, Koraa f rynsan B fecy,

pa3pasunach rpo3a, u A nogbexan K gepesy, 4To6bl yK—

peinca nog HUM. Boagyx Obin O4eHb NNOTHbIM, BAPYC
CBEPKHYNE MONHUA, U CPasy Xe nocne SToro o6pylumnncs

nuBeHb. BCe 3To HATONKHYNO MEHA HB NEpPBYH MOIO Hay4—

HYI0 MbiEnb. 5 NOMAN, 4TO CONHUE BLI3BANO NOGLEM BOAR—

HbIX.NIBPOB, BETep CTPEMUTENLHO FIEPEHEC X B MECTO, e

OHW aKKYMYNMPOBENWUCH W, AOCTUIHYB COCTOAHUA, B KOTO~

pPOM NErko KOHAEHCUPOBAanUCh, CHOBa yNani Ha 3emnio.

3TOT XM3reyTEEPXABIOWWA KPYroBOPOT 80AbI ObIN O0Cy-
LWECTBNEH LSNUKOM 3a CHET CONHEYHON 3HEPruM, 3 Mon—
HUA, wWin Kakoe-Hubyas Apyroe pencTane 3Toro TUNa,
MPOCTO CTana CNyCKOBbIM MEXBHU3MOM, BLICBOGOIMBLLIAM

3TY AHEPIHIO B8 HYXHbI MOMEHT. Sl B3ANCA 38 NeNno 1 Npu-
HANCA 38 CO30aH1e MaLLWHLI, KOTOPBA NO3Bonuna bbl Ham
0CaXaaTb 3Ty Bopy TaM U Toraa, rae ato Tpeboranacek. Ec-
M Taxoe cTano 661 BO3MOXHbIM, Mbl MOFfIK Bk gobbiBaTe
noboe KONVYeCcTBO NPECHOW BOAbl U3 OKeaHa, C03Aa8aTb
03epa, pexu W BoAonaas! v fecnpenensHo YyBENWMUTL NO-
cTynnexHus rmpposnexKTpO3Hepruuy, KOTGPoe. CerofgHsa or—
PAHM4EHO0. 3TO NPUBENO MEHA K OTKPLITMIO 3HAHUTERLHLIX
anexTpuieckux agdextos. B To xe caMoe BpeMs MOS pa-—
6o1a Hag 6ecnpoBogHon nepepa4en, K KOTopoi s Torga
yXxe NpyucTynun, pa3snBanach 8 TOM Xe HanpasneHuy, 1 s
NOCBATW cebn yCOoBepLLIeHCTBOBaHUIO 3TOM0 YCTPONCTBS,
1.8 1808 rofy A 3anonHun 6nanHk 3asBReHUn ero onuca-
HUEM, NONArasi, YT0 C HUM MOXHO OCYLLECTBUATL YyR0. IKC-
nepToM nNaTeHTHoro 610po b ypoxerer Muccypw, oH He
MoBepw B TO, 4TO 3TO MOXET 6biTb CAGNaHO, ¥ MOK NATEHT
TaK 1 He 6bin ohopmnen. Ho A noctpoun B Konopapo ne-
penaTYMK, C NOMOLLLIO KOTOPOro A nonyyan agdexTss, B
 HEeKOTOPOM OTHOWEHWW Bonee rpaHavoaHbie, Yem AaeT
MonHuR. A He umero B BUAY NoTeHuwnan. HauBbiclumin no—
TEHUMAA, KOTOpbIA A NONy4un, Guin paseH NPUMEPHO
20 000 000 BonbT, ABHO HE3HAYUTENbLHAA BENMVMUYUHA B8
CpaBHEeHUU C NOTEeHUManoM MOMHUY, 0AHAKo HEKOTOpbIe
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w3 co3faBaeMbix Moum annapatoM 3diexTos Bbinw
CUNLHEE, YeM NopaxXaeHHbIe MonHueit. K npumepy, A no—
ny4an Ha Moel aHTeHHe Tok. cvnon ot 1000 go 1100 am-
nep. 3710 Gbino 8 18399 roay, v 86l 3HaeTe, 4TO CErOgHA Ha
camoi 60nbLLUOK PagUOCTaHLIUMN UCTONB3YETCH TOK CUNon
ecero nuwb 8 250 amnep. OpHaxap! 8 Konopago mMHe
YABNOCH NONY4MTL IycTOM TyMan. Ha ynuue Bkina namo-
pochb, HO karpa A gan 1ok, o6nako 8 naGopaTtopuw cTano
HACTONBKO NNOTHBLIM, 4TO CTOUNC OTBECTU PYKY OT SIULE XO—
T8 Gbl HA PACCTOAHWE HECKOMbKUX OIOMMOB, K8K €e yXe'
6bIN0 HEBO3MOXHO Pa3rNAZeTs. S TBEPAO yEexAeH B TOM,
4TO Mbl MOXEM NOCTPOUTL B TIYCTLIHHOM PErMoHe cooT-
BETCTBYIOWMM 0BPa30M CKOHCTPYUPOBEHHYIO YCTaHOBKY,
3anycTUTL e B COOTBRETCTBMM C PE3yNbTaTamMu ofnpepe—
NeHHbIX Hay4HbIX HaGIopeHUA 1 Npasun 1 Ao6blBETL C ee
NOMOLLIBIO 13 OKeaHa HeucUyepnaeMble 3anachl BOAb! ANA
VPPUraLiuy 1 nonyyeHns aHeprun. U ecnu a He foxnsy g0
TOro, 4T08bl GCYLIECTBUTL ITOT 3aMbiCeN, ero BhINOAHUT
KTO-HUOYAL ewe. H 8 3TOM yBEPEH U QyMaIo, 4TO 5t Npas.
Y70 Xe kacaercA Nnepefayn 3Hepruv B NPOCTPAHCTBE,
TO A ABBHO CYUTAN ITOT NPOEKT 86COTIOTHO OOPE4EHHBLIM |
Ha ycriex. Heckonkko net ToMy Haaan ! Guin FroTos ocywie-
CTBUTL H2CNPOBOAHYIO Nepeaavy aHepruu Ha niboe pac—
CTORHME, HE OrPpaHUYeHHYIO He 4eM UHbLIM, KPOME TOro, YTO
obycnoanexo thnau4eckuMu pasMepamMin 3aMHOr0 LWAPA.
Ona Moeh cucTems! He UMEET PasHuLib), KaK0BO PaccTos-
nue. SdihexTUBHOCTL NepegaYn MOXET AoCTUraTb 96 win
97 npoUeHTOB NPY NPaKTU4ECKU NOAHOM OTCYTCTBUK RO—
TEPb, 38 UCKMIOHEHUEM TEX, KOTOPbie HEN3GeXHe! n3-3a
pa6oTbl ycTporcTBa. Ecnn HET NpremMHNKE, TO HeT u ro—
Tpebnerna aneprin. Korna NnpuemMHUK yCTaHOBNEGH, TO OH
notpebnaeT aHepruio. 310 NOSIHOCTBLIO fIPOTUBOMNONOXHO
cvcreme repuoBbix BonH. B atom cnyvae, ecnu y Bac ume-~
eTcA anekTpocTanuua MolgrocTbio 1000 nowagmHbix
CH, OHE U3ny4aeT BCe BPEMS, HE38BUCUMO OT TOr0, Nony-
4aeT v K7o0-NB0 SHEePIrUIO UM HET; @ B MOeW cucTeme
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noTepn aHeprum Het. ECnn NpUeMHUKN OTCYTCTBYIOT, CTaH—
UnA ROTPEONALT NN HECKONBLKO NOLLIAJHHBLIX Curt, Heo6—
XOAUMbIX 15 OCYUIECTBEHNUA NEeKTPOMAarHUTHbIX Kone—
6arui; oqa paboTaeT BXoNOCTYIO, Kak CTaHUWMA 3amMcoHa,
KOTAa Namiibl U 3neKTpoaBUraTeny BoIKIIIOHEHb).

" B nocnepxve roab! Ha 3TOM HANPBBEHUM R OCYLLECT—
BWA 3aMEeTHOE MNpoaBUXEHWE BNepeR, KOTOPOE NOoCAYXHUT
Aeny ynyvLIeHus NPaKTUHecKUx CBOACTE REHHOM CUCTEMBI.
HenaBHo 5 nony4yun nNaTeHT Ha nepepaTyvk, C KOTOPbLIM
NPaKTU4ECKW OCyLiecTeMma nepeaava 6GesrpaHuyHOro
* o6bema 3Hepruu Ha Jio6oe paccroaHue.

Y meHA Gbin 04eHb UHTEPECHDIA ONbIT OBLLEHWA C M—POM
CroyHOM, KOTOPOro A CHYUTaI0 ECAIN HEe CaMbiM, TO onpege-
NEHHO OIHUM U3 CEMBIX KOMIMETEHTHbIX CPEAM HbIHE 3ApaB-—
cTByloLUx 3kcnepron. A ckaaan m—py Croywy: «Bor Buaesv
Mo# NaTenT?» OH a‘rae‘mn «[a, Buaen, Ho ayman, 4To Bb!
cymactuenuuiay. Koraa xe s Bce 06LACHUN M-py CToyHy,
oH cka3an: {Tenepb A NOHUMaN, NOYEMY 3T0 rPEHBNO3HOY.
1 oH noHan, kak NepenaeTcs aHeprua, - )

B sasepwietve samedy, rocnoga, Mol anﬁJ‘M)KaeMGﬂ K
BbIRBIOLUMCSH PEe3YNETaTaM, HO HaM TaKke cnegyer 6bmb
FOTOBLIMU U K COCTOAHMIO Napanu4s. Mb! CTONKHYAWCH C
TAKUM KPU3WCOM, KOTOPOro MUp ripexpae He sugen, n ao
Tex Nnop, NoKa CUTyauus-He NPOACHWNAECH, MYHLLBE N3 TOTD,
" YTO Mbl MOXEM CAENaTh, — 3TO pa3paboTaTb HEkOTOPLIe
CXEMbt, KOTOpbIE NO3BONNT OAepXaTh nobeny Hag noasoa-
HbIMU noakamu. V1 imeHHo Hap 3Tum R cenyvac v pabotato.

(AnnogrcmenTel)
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