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«— Bot ato6ure mope, kanutan?

— Ha, 2 2106410 mope! Mope — aro sce! Owo
nokpsigaer coboli cemb OecATbLX 3eMHO20 uiapa.
Hotxanue eco uucto, sicugorsopro. B ezo 6Ges-
6pexcHoll nycTelHe ueno8ex He uyscTayer cebs
odunoxum, ubo 8okpye ceba on owyujaer Huewnue
ocusHu. B aone mopeii oburaror Hesudanrete, Ou-
KosuHHble cyujecTéa. Mope — 3To seuHoe OBu-
ocenue u 4106086, BeUHAS JICU3HL, KAK CKA3QA
00ur u3 sawux noaros. H 8 camom dese, eocno-
Oun npogeccop, 800Haa cpeda npedcrasgasnetr 041
PQ3BUTUA JCU3HU — UCKAIOHUTEALHbIE npeumyiye-
crea. Tyt npedcrasaenvt 8ce Tpu yapcT8a nNpu-
100b6L: MUHEPAAbL, PACTeHU, HUBOTHble... Mope—
ofiuupHeiti pesepsyap npupodet. Ecau moxmHo
TAK B86lPA3UT6CA, MOPEM HAYAAACL HCU3Hb 3eM-
HO20 uLapa, Mopem U OKOHUUTCAl».

«...Jllozsonvre ysepurs sac, 2ocnodun npogec-
COp, 4TO bl He noJcaneeTe O 8pemenu, nposedeH-
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HoM Ha 6opTy moeeo Kopabaa. Bel cosepuurte ny-
TewecTeue 8 cTpany 4ydec! Cmena sneuarsenuli
8380AHYeT sauie goobpasiceHue. Bei noctosanHo
6yodeTe HaxoOUTbCA 8 BOCTOPHEHHOM COCTOSHILL.
Bet He ycTanere socxuujatsca sudeHHoim. Ju3Ho
nodsodHoeo mupa 6ydeT pas3sepTsHIBATHCA heped
6QUIUMU 2103aMU, He npeculuyyas saul 830p!s.

Hrore BepH. «[sadyats Teica4 Abe nod
8000ii».



Mroro Taiin ckpriTo B ray6une mopeii. He yau-
BHTEABHO, 4TO C APEBHHUX BpEMeH AIOAH NPOABASIOT
60APIION HHTEpeC K M3YUEHHI0 MOPCKHUX TAyGHH.
MopenaaBatean u pobibaku, HCKATEAH HeMuyra H
OXOTHHMKH-BOZOAA3bI, HaKOHEL, yueHble, HabA0Aas
KH3HDb MOPA B TCUEHHE BEeKOB, CO6PaAl MHOTO HHTE-
PECHBIX AaHHBIX O KH3HH B TOZBOAHOM MHpE.

Mope obuTaeT 60OAee MOAOBHUHBI BCeX H3Be-
CTHBIX Ha -3eMAe KHBLIX CyilecTB (He cuuTas Hace-
kombix). Camble 6oabline B Mupe KHBOTHble 06GH-
TalOT B MOpe M caMble ZAMHHble PacTeHHs — Ha
ane y 6eperoB oxeanma. CraTucTHKa YCTaHOBHAQ,
uTo exserofHo B Mope oTkpniBaioT Ao 20 BHzOB
HOBBIX CYIECTB, paHee HayKe He MamecTHbX. Ha-
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npHUMep, COBCEM HeAaBHO GbIAM MOHMAHbI yAHBH-
TeAbHble KUBOTHBIE Ha rAy6MHAX, TZe JaBAEHHe
cocraBaser okoro 1000 aTmocdep u rae mosTomy
DaHpbIIe XHU3Hb CYHTAAACh HEBO3MOMKHOIM.

TBopupl HapOAHBIX AereHA, aBTOPbI Hay4HO-
(aHTaCTHYECKHX POMAHOB HACEAHAH JHO OKeaHa
TaMHCTBEHHBIMHM CyLIECTBaMH, W BeAb A0 CHX HOp
HeT NOAHOH YBepeHHOCTH B TOM, 4TO HH OZHO W3
HHMX He CyulecTByeT. DBcmoMHuM XoTs 6bl, KaKux
«uyauy» Habarogarm 1yp Xeftepaaa u ero cmyT-
HMKH BO BpeMsa NAaBaHusA Ha NAOTy «KoH-THKH».
[Toasoanbie Ayra u axynrau, xpe6Tbl M mponacTu
HKAYT CBOUX HCCAEZAOBATEAEH.

Jparouennnie xeMuyHuHbI A€2aT B PaKOBHHAX
Ha JHe TENABIX MOpeH, a ApEeBHHE AETeHAbl [OBOPSAT
0 rpoMazHbIX KAajaxX, COKPBITHIX, B TPIOMax IOru6-
mux kopa6aeit. Ho na aue oxeanos umerorcs ropas-
A0 60nee 3HAUMTEADHDbIE LEHHOCTH, YeM KEMUY2KH-
Hbl U 30A0Tbie MoHeThl. Ha zme MopcxoM HaliZeHbi
o6upHDbIe 3aA€2KH TOPHBIX TI0POZJ C OUEHb BHICOKHM
cojep:aHMEM MapraHua M KeAe3a, pelKHe MeTaA-
Abl MoAu6zen wu Banazuit. He muckaroueno, uro
6yayT o6Hapy:eHbl U ZPYrHe METaAABl, B KOTOPHIX
HY2(ZaeTcsl COBPeMEeHHash HHAYCTPHA.

Ho mope xpenko xpaHHMT cBOM ceKpeTnl H He-
Aerko paccraerca ¢ Humiu. [VIHoro oruasHHBIX
CMEADYaKOB 3alAQTHAH CBOEH KH3HBIO 3a MONBITKH
noray6:e NPOHHKHYTb B MOPCKyio TAy6b. Yero-
BeK H306peA BOAOAABHDIH KOAOKOA, CKa(PaHAP, TOA-
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soanyto roaky. Ho atoro 6s1a0 cAnmxomM Maro ZAst
6ecrpensATCTBEHHBIX MyTEMECTBHH B TNOABOAHOM
MHpe Ha CKOAbKO-HHOGYAb 3HauHTeAbHOH rAy6uue.
Yuenble MOrAHM TOABKO MeUTaTh O TaKHX YCAOBHAX
HabAIOJEHUSA KH3HH MOpell M OKeaHOB, Kakue OT-
KpbiBaA uyaecunil kopababp «Haytuayc», ¢ dercTsa
3HAKOMbBIHt HaM MO M3BeCTHOMY poMaHny iRrors Bep-
na. Kanuran Hemo mor onycruts «Haytuayce» ua
A06Y10 TAy6HHY, OTKPBITD METaAAHYECKHE LITOPDI
HAAIOMHHAaTOPOB, OCBETHTb MOPE BAEKTPUUECKHM
NPOKEKTOPOM, — H TepeA  NpPoecCopOM-OKeaHO-
rpagom Ilbepom Aponakcom u ero apysbamu ot-
KPBIBAAOCh YyZECHOE 3PEAHIIe MOABOAHOTO MHPA.

Oanako coBpeMeHHas Hayka H TeXHHKa Npezo-
CTaBAAIOT B PaCropsKeHHe OKeaHOrpa)oB Hecpas-
HeHHO 6GOAee COBEePUIEHHDbIH METOA BCECTOPOHHErO
¥3yueHHs XKH3HH MOPA. | aKHM METOAOM SBASIETCA
HOZBOJAHOE TeAEBHACHHE.

JaBaiiTe nosmakoMuMmcs mo6AMe ¢ BTOH HOBOI
06AaCTbIO TIPUMEHEHHs DAEKTPOHHOH TEXHHKH.



TEAEINEPEJAYA U3
MOPCKHX 'AYBHH

Haa naay6o#t axcneanumounoro cyana BHCHT,
noKauMBafAch, Mepejarollas KaMepa NOABOLHOH Te-
areeusuoHHOH yctanoBkH. Oma sakiloueHa B mac-
cHBHDIHt MeTaAAmueckui kopnyc. Mmxenep 8 no-
cAeAHHH pas MPOBepseT 3aTAKKY raek.

Mpbi naxoamMcs B 3aTeHeHHOM caiOHe CyAHa,
rZe CTOUT TEAEBHSHOHHDbIH npueMHHK. B TaxT noka-
uHBaHUAM KaMepbl Ha €ro dKpaHe KaualoTCs NaAyH-
Hble HaAcTPOHKM, Kycouek mops. Koraa waberaer
EOAHa TO60ADBIIE, KaMepa HauMHAeT PacKauHBaTb-
ca cuabHee. Torga Ha skpaHe MOSBAAETCA HeTKas
AHHHUA Jaiekoro 6epera.

Bce npurotosaenns k cnycky sakowuennr. Jo
Bac AoHocuTcA komanza: «Maiinal» Kamepa waun-
HaeT onycKaThCa B MOpe.

Bor mopckas BoAHa cTpemuTeAbHO HaberaeT Ha
9KpaH, BUAEH MEHHCTbIH BCIIAECK, M 3aTeM B3KpPaH
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temHeer. CHH3y BBepx no Hemy 6bicTpo npoberarT
HECKOAbKO BO3JYLIHbIX Ny3blpeH, CHauaAa KPYMHbIE,
noToM Bce 60Aec MeAKHe M peakue. Kamepa no-
rpy:aerca ray6xe. JKpaH TeAeBH3Opa KamKeTcH
Tenepb cepbiM u nycthiM. MozxeT 6biTb, YTO-HHGY AN
CAyuHAOCD, OTKa3aAa annapatypa? Her. Ha skpaue
4eTKO BHJAHA «yZJOuYKa», NPHKPeNAeHHaa K nepegato-
wel kamepe. K konuy «yzouxm» npusssaH Kycok
BEPEBKH, H XOPOLIO BHAHO, KaK HaTArHMBaeT H Tpe-
IIAET ero BCTPEUHOE TeUeHHe.

Ewe nekotopoe Bpems skpau ocraercs mycTbiM,
a NIOTOM Ha HeM BJAPYT MOABASETCA KPYMHBbIM MAa-
HOM CBepKaroLias Meaysa.

— Cronl

Cuyck xamepnr npekpamaercs. Meaysa Ha ce-
KyHAy 3acTblBaeT B UeHTpe dKpaHa. Ee cTyaenm-
CTOE TEAO PHTMHHYHO MyAbCHPYET. XOPOLIO BHAHBI
AeTaAl BHYTPEHHEro CTPOoeHNs.

CuoBa BKAWOuHaeTCs Aebefka, W CNYCK KaMepbl
npogoaxaerca. Meays crtaHoBuTca 60oabme. Bor
NOSABUAMCh M HOBble OOGHMTaTeAHW MOPA: THICAYH
mMaabkoB. OHH C6MANCD MAOTHBIM CAOEM H, BAEKO-
Mble TeueHHEeM, MeLAEHHO APeH@yloT 8 OAHOM Ha-
npaBAenHH. Pbi6ok Tak MHOTrO, YTO MHOTAa KaeT-
cs, 6yATO CNycK KaMepbl BCTPeyaeT OIYTHMOe Cu-
npotueAenne. Ho Bce MaAbKH KaKHe-TO COHHbIE,
Ha MOsAIBAEHHe KaMmepbl OHM [0OYTH He 0BGpalatoT
BHHMaHHA. | OAbBKO NMPH CTOAKHOBEHHH C ropsuei
AaMIOYKOH NOABOZHOIO CBETHAbHMKA [OCTpajas-
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LIHe AEAAIOT pe3KHe JABHMKEHHMA M YXOAAT B CTO-
pony. Mozer 6biTb, MaAbKH Kpenko cnsT?

Cnyck TereBnsuOHHOH KaMepBl MPOJOANKAETCH.

aAbKOB CTAaHOBHTCS BCE MeHbIle, M 4Yepe3 He-
CKOAbBKO METPOB OHH HCUe3ai0T COBCeM. 1 enepb
B Ayde MOABOAHOIO MPO2KEKTOPA H3pPeAKa BCIIbIXH-
BAIOT OTAEAbHbIE TOUKH. CHCAO MX BO3pacTaeT, M
KapTHHa Ha dKpaHe TeAeBH30pa HalOMHHaeT 4HC-
T0e He60 B 6Ge3AyHHYIO HOYD, yCESAHHOE 3Be3JAaMH.
Ho ato — ue 3pesgbl. DT0 — nAaHKTOH, OrpoM-
Hble CKOMAEHHS MeAbYaHIINX PACTHTEADHBIX H KH-
BOTHbIX OPraHH3MOB, MaCCHBHO MePEHOCHMbIX JABH-
AenneM Boanl. Yuctas Boa MOPCKux rAy6uH pac-
CeHBAaeT MaAO CBeTa M [OTOMY KaKeTcsi udepHOH.
Ho xax nbiAuHKH B Ayue COAHUA Ha BO3AYXE, MEAb-
vafillile NAQHKTOHHbIE OPraHU3MBI PAaCCEHBAIOT
CBeT MNpoxeKkTopa, U Mbl HX HabAojaeM B BnAe
MeplatoINX APKHUX TOUEK.

Heoxuzganno skpan 3anoAHAOT payku — MHA-
anonpl paukoB. OHH TOMe CTOANMAHCH 3JeCb Tec-
HO, KaK M MaAbKHM B CAO€, OCTaBIleMcs Bblme. | HXO
NMOKa4YyMBasAch, PaikH MeJAEHHO MepeABHUraloOTCA (10
aKpaHy, yHocuMble TeueHueMm. Mmorza cpegu pau-
KOB MOSIBASIIOTCA KaKHe-TO He HM3BeCTHble HaM cCO-
3JaHMA, MOXOXxHe Ha OYeHb KPYNHBIX FOAOBACTHKOB
C GOADLINMY MOXHATBIMH HOTaMH. | aKMX HMBOTHhIX
B ®TOM MOpe JO CHX MOpP ellie HHKTO He HaXOZHA.
Buoaoru BbickasbiBaloT NpeAnOAOxseHHe, HYTO MO-
Ao6Hbie (Qopmbl cBoHcTBeHHB cocegHemy Cpegu-
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semHonmy Mopio. OueBnzgno, nx mpumecro cioza Ka-
KOe-TO TIOKa elle He M3ydeHHoe Teuenue. Cucrema-
THYeCKHe MOJABOZHDbIE TEACBH3MOHHDbIE HaGAIOJEHUs
NO3BOAAT NPOCAEAUTb MYTb DTOrO TeUeHHs, HaHe-
CTH €ro Ha KapTy M OUPEAEAHTb NYTH NPOHHKHOBE-
HHSA K HaM HEH3BECTHBIX MPHIIEADLER.

Chroit pauxos komuaercs. Ero Toammuma, mo-
BHAHMMOMY, He NpPeBbIIIaeT HecKOAbKuX MeTpoB. Ho
B 9THX HECKOABKHX METPaX COCPEZOTOYEHBI MHAAHO-
Hbl Manenbkux cymects! Oxasbisaercs, Mope, BO
BCSKOM CAyYae B HEKOTOPBIX MecTaX, HallOMHHAET
croenpiii nupor. Okoro «craakoi» MPOCAOHKHM H3
NAQHKTOHa CO6HPAIOTCA AIOGUTEAH XOPOIIO MOKY-
WaTbh: MaAbKM M paukd. V1 He ToAbko omHum cobpa-
AHCb Ha o6uAbHOe yroumenue. Bpememamu mbl Bu-
AVM Ha 3KpaHe CHAYSTbI KPYNHbIX pbi6, 6BICTPO
NPOHHMSBIBAIONIUX CAOH MAaAONOABHKHOH «MEAOUH».
Jenrosuto mnbIpsas BBEPX W BHU3, OHM SBHO HE Te-
PAIOT BpeMeHH JapoM, HabuBasg CBOH KEAYAKH.
Kpynusie ppi6pr zepzarcs 0CTOPOXHO M GAHZKO K
KaMepe He TOAXOAAT.

[Ay6:xe crom BoOAbI OnATH CTaHOBATCS 6e32U3-
HeHHbIMH. DAM3KO AHO Mops.

UYepes HecKOAbKO MHHYT Nepejarollas TEAeBH-
3MOHHAs KaMepa OCTaHABAMBAETCH B HECKOABKHX
MeTpax oT AHa. Beaukoaennas kaptuna! [Ipamo me-
pel KaMepoR uyTb KOABIIIATCA I'yCThble KyCThI BOAO-
pocaeit. Dorauuku ompezersior, uto 3T0 QUAHDO-
pa — nenHoe coippe. K3 ee crebaeit zo6niBatoT
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arap-arap. 3apocAd  (GHAOPOPHI  MPOCTHPAOT-
ca HanpaBo W HaaeBo. Henozarexky koaebaroTcs
BETBH KyCTa LHCTO3HPBl — APYroro MOPCKOro pac-
tenus. Mexay ero cre6basmm naasaior poibnl. [lo
XapaKTepHOH QopMe TeAa, IIHPOKOH H MAOCKOI,
AETKO ONpeseAHTb, YTO 3TO MOPCKHe KapacH. B kam-
HAX YA06HO ycTpouacs Mopckoit nmetyx. Menyran-
HDIH ABH2KEHUEM KaMepbl, OH pacnycKaeT CBOH 60Ab-
IIMe MAaBHHUKH, IOX02KHMe Ha KPbIAbA, U HCYE3aeT U3
noas spenus. Oxoro 60ABIWIOro KaMHs NPHTAHACH
rpa6. Oun ne 6ouTca kamepbl, OHa ero Aa:e SIBHO
HHTepecyeT: BMECTO TOro 4Tob6bl GexaTb, OH B36H-
paeTcsl Ha KaMeHb W BBITATHBAET CBOH KAEIIHH.

Bor na skpame mossurach Kakaa-TO cBeTAas
noaoca, BCKOpe OHa 3aHsAa BeCb dKPaH, H Mbl BH-
AnM, 4TO 3TO pbi6aubsi ceTb. XOPOWO BHAHBI OT-
aeabHble ee siuelku. Ecam sagepxatbes sgech mo-
AOADBILE, TO MO2KHO CJeAaTb MHOTO MOAE3HBIX Ha-
6ArOZleHHH: y3HaTb O MOBeAEHHH PBI6 MPH BCTpeye
C OPYZAMSIMH AOBa, BBI6PATh HAHAYUIIYIO KOHCTPYX-
LLHIO CETH, ee MaTEPHaAA.

...Terenepesaua us MOPCKMX rAy6UH 3aKOHue-
na. [Tonpo6yem Temepr mpeacraBuTb cebe, KaKyio
cAyx6y MOr Gbl COCAY:KHTb HaM CTapbld 3HaKo-
MBIH — TEAEBH3HOHHBIH MPHEMHHK.

B noseaenuu pnib, nanpumep, UMeeTCs elle MHO-
0 3araZoK, U MOABOAHOE TEAEBHUAEHHE OTKPbIBaeT
HOBBIH NyTb AAA ux usyudenus. Heagapom B yctbe
OZHOH M3 aHFAMHACKHMX PeK YCTaHOBAEH [OCTOSAHHDIH
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TEACBMSHOHHBIH OHKET AAA HabAtofeHHa 3a pbiba-
mu. [logBoanas TereBmamonmas ammapaTypa as-
AfIeTCA XOPOLINM CPEACTBOM H3YUYEHHS TAYOHHHbBIX
reuenuil. Onpeserenne HanpaBAeHHS, B KOTOPOM
ABHZKETCA NAAHKTOH — «KOPMOBOE [OAE» [POMbIE*
AOBBIX PbI6, OTKPBIBaeT HOBble MEePCAEKTHBBI MPO-
MBICAOBOH pazBeskn poi6ni. Bykcupysa teaerusnon-
Hyl0 KaMepy HaJ MOJABOAHBIMH AyraMH, MOXKHO y3-
HaTb HX MAOLlaAb W YCTAaHOBHTb 3amachl JJeHHBIX
BOAOPOCAEH.

Ectb y noasoanoro teresnaenus u apyras o6-
AacTb NPHMEHEHHA.

Becroii 1951 roga anraufickas noasoanas Aoa-
ka «ddpeii» norepnera asaputo B nporuse Na-
Manw. HenoabsoBanne aAast noHckoB o6bluHBIX Me-
TaAAOHCKaTeAeH 6bIAO 3aTPYAHEHO TEM, UTO Ha AHE
B 9TOM paHOHe AeKHT 6OADbLIOE KOAHYECTBO APYTHX
3aTOHYBUIMX cyAoB. |Ipumenenmne nmoasoanoit Teae-
BH3HOHHOHA annapaTypbl MO3BOAHAO OBICTPO HaHTH
norubmyto roaky. Ha sxpane TtereBmzopa-npuem-
HHKa MOUCKOBas KOMaHJa OMO3HaAa KOHTYPBI MO-
rubimedl AOAKM M TIDOYMTaAa ee HasBaHHe. |eAeBu-
3MOHHas annapaTypa 6blAa HCIOAb30BaHa TaKike
A UCCAEZOBAHHMA MOAOKEHHs AOAKH Ha TFPyHTE H
BBISICHEHUS [IPHYHH aBapHH.

Kpowme aBapuiiHo-cnacaTeAbHBIX paboT, MOABOA-
HYI0 TEAEBH3UOHHYIO aNmnapaTypy MOKHO addex-
THBHO NPHUMEHATDb, HallpUMeP, MPH NPOKAAZKe pas-
AMYHBIX MOZBOAHBIX Kabeaed H TPy6OnpoBoZAOS,
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Korga oco6eHHO Bax{HO 3HAaTb, YTO KabeAb HAH TPY-
6onpoBOA NPaBUABHO A€TAM Ha JHO, Y9TO NOJ HHMH
HeT ocTpbix cKaA. [IpoBepuTh 3Ty MONeET TOABKO
BOAOAA3 MAM TEAEBH3HOHHas Nepejatolluas Kamepa.

Mp sHaem, uTO reoaoruueckoe CTpoeHHe AHA
OKeaHOB TaK ke CAOXKHO, Kak u cTpoenve cymu. Ha
JlHe eCTb W BBICOKHE ropbl, H rayboxHe npomacTi,
M rOopHble Xpe6Tbl, H PaBHHUHbL. OTH OTKPLITHA CAe-
AaHbl ¢ momombio xonoTa. Ho Takum mytem mos-
HO o6Hapy:KHBATb M NMPOMePATb AHIIDb 6oAbmIHE Ae-
TaAN [EOAOTMYECKOTO CTPOeHHs AHa. A Aas cyxje-
HHA O BOBMOMHDIX 3alnacax MNOA€3HbIX pyA UAH He]-
TH, AA H3Y4YEeHHS TEOAOrHYECKOH HUCTOPHHM 3EMHOMH
KOpbl Bax¢HO 3HaTb TaKHe MeAKHe JeTaAH, KOTopbie
MOXHO OGHAapyHTb C IOMOLIbIO MOJABOAHOH TeAe-
BH3YIOHHOH ammaparypbl.

[eonor, paboTaiomuii Ha NOBEPXHOCTH 3eMAH,
HMeeT BO3MO2KHOCTb PacCMOTPeTb BCE HHTepecyio-
wHe ero ZeTaAm reoAoruyeckoro crpoenns. He
OZHMH JECATOK KHAOMETPOB MPOXOASAT ex<eAHEBHO
yHaCTHHKH MOMCKOBDBIX TeoAoruueckux maptui. Ho
€CAM TreoAOr HajeBaeT BOJAOAA3HBIA KOCTIOM H Ipe-
BpallaeTcss B BOAOAA3a, TO NMPOHTH H OCMOTPETDb 3a
JAeHb BCero HATb KHUAOMETPOB MNPeACTaBASET ZAAsI
HEro TPYZAHYI 3ajaudy Jaxie Ha MaAbIX FAyOWHaX.

Ha 60AbIIMX FAY6HMHAX TaKas BO3MO2KHOCTb HC-
KAIOYaeTcs cobceM. [Ipuxoaurcs noansosarbcs aHo-
yepnaTeAsiMH, Tpy6bkaMu ZAaa 3abopa npob rpyHTa
HAH (QoTorpadHpoBaTh AHO C IOMOIIbIO (OTO HAH
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KHHOanmnapaToB, OMyCKas HX B CHELHAABHBIX KaMme-
pax. Ho crumars ma maenxy nozpsa sce mopckoe
AHO, Jaxke B HauGOAee MHTEPECHEIX B TeOAOTHYEC-
KOM OTHOLIEHHM paloHaX, KOMEUHO, HeBO3MOHO,
Canmkom muoro nazo naenxu! A npu Boi6opouHol
CbEMKE OTAEAbHBIX MECT AETKO MPOMYCTHUTDb BarKHbIE
aeraau. Mcnoabsosanue mossoaHON TeAeBH3HOHHOMR
ammapaTypsl MO3BOASET HENPEePHIBHO IPOCMATPH-
BaTb 6OABIIME MAOIIAAM ZHA.

Ocumorp noasoaupix uacTell pasAHUYHBIX THAPO-
TEXHUYECKHX COOPY:eHWMi — IIAOTHH, BOAHOAOMOB,
MOAOB — TaK:Ke O4yeHb c6Aeruaercs.

HssecTro, xax Tpyana pabora Bogorasos. Ona
OTHOCHTCA B HACTOslee BPeMS K YHCAy Hauboaee
TAMXEADIX BHZOB YeAOBEYECKOro Tpyaa. Pabounit
AeHb BOJOAA3Aa yKe Ha TAyGilHe B HECKOABKO Je-
CATKOB METPOB OrpaHUYEH HEGOABIIHM KOAMYECTBOM
munyT. Ecam Bozoaas npopaboTaeT AoAblme, OH
pHCKyeT Ts:keAo 3a6oneTb. A nozBozHas TeAeBH-
3MOHHasA aNnapaTypa, €CAM COEAMHHTb C Helt cme-
IMaAbHble MAIIMHbI M OPYAHS AAS BbINOAHEHHS
PAa3AMYHBIX TPYAOBBIX omepauuil, MOSBOAMT pabo-
TaThb MOA BOZOH KaKk YrozHO ZOATO u 6e3 yuacTus
BOZOAA30B,



NMPEUMYILUECTBA
noaBoJHoOro
TEAEBUAEHHA

IToaBoanoe TereBHAEHHE elle TOABKO HauMHAET
BXOAUTb B 06UXOZ HCCAEZOBaHUE MOPCKHUX TAy6HH.
Ho aas Toro uto6br 3arasiyTp moa moBepXHOCTD
MOpS$, CYWECTBYIOT U APYTHE CPEACTBA.

MPOKOe PacrnpocTpaHeHHe MOAYYHAH HaNpPH-
mep, akBarauru. (O BosMoxHOCTAX, KOTOPBIE OHU
OTKPbIBAIOT, paccKasbiBaeT KHuzKa Dopuca 3rioko-
pa «B rafiub ray6un». M., HMsa-so «3Buanue»,
1960. Cepus «Ilpourtn, Topapum!») Ho aksarauru
XOPOIIH TOABKO JZAS NAABaHUS B BEPXHHUX CAOAX
okeaHa. {lecTkHe BoJOAasHble CKaaHAPHI MO3BO-
AAIOT ONMYCTHTbCA HECKOAbKO FAyGxe. A kak xe
6bITb, €CAH HYHO ONMYCTHTBCSH Ha HECKOABKO COTeH
MeTpoB?

Aasn sroli yeau 6bira npuMeHeHa 6aTHcdepa.

3To npouHas CTaAbHa# KaMepa, ONyCKaeMas B
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MOpe € CyAHa Ha CTaAbHOM Tpoce. Uepes Alok B Hee
caguTca wuccaezosaTeab. Habarogenue Bepercs
CKBO3b TOACTBIE CTEKASHHble HAAIOMHHATOPBI.

BHaMeHuTBIH uCCAeZOBATEAb MOPCKHX TAYGUH
Bunbsm Bu6 pacckasbiBaer o ToM, KakoBBI 6bIAR
€ro HepBble BIEYaTAEHHs NMPH MPOGHBIX CIyCKaX:

«...Ha ray6une 890 merpor s yroBHA MO Tere-
(OHY MeTaAAHYECKHH TPeCcK, ¥ KOrda fi CIPOCHA, B
YeM JEeAO, 51 MOAYYHA KaKOH-TO YKAOHYHBBIH OTBET.
IMosanee s ysmaa, uto oamm u3 BCIOMOTraTeAbHBIX
TPOCOB, YHNOTPEeOASEMBbIX JASl HaMaTbIBaHUS MOCTY-
narouero raaBHoro Tpoca Ha 6GapabaH, BHe3arHO
MOPBaACA C y2KacaloliuM TpeckoM. JTo 6bIA KYT-
KHUH MOMEHT AAsl BCeX Ha naAy6e, moka oHu He ybe-
AHAHCD, YTO MOPBAaACSA BCIOMOTraTeAbHBIH Tpoc, a
He OCHOBHOH...».

ChaoBa 3Ty HanMCcaHbI CMEABIM YEAOBEKOM, BIIEp-
Bble PEIIMBLIMMCS 3alASAHYTb B MOPCKHE TAYGHHDL

«Ymacaromuii Tpeck...». Ho, moxer 6b1Thb, Tax
6b1A0 TOAbKO mpu mepsoM ombite? Momxer 6nITh,
OpH JaAbHEHIIMX CIyCKaXx HCCAeZOBATEAH OBIAH
ocBo6ONsZeHbl OT TsaeAblXx nepexuBanuii? Beas
NPOUCXOZUAO BCe 3TO 6OAee HEeTBEPTH BeKa Hasal.

Cospemennbie 6aTHCpepb 3HAUUTEABHO yCOBEp-
MIEHCTBOBaHbl, W NOTPYy:KeHHEe B HHX CTAAO MeHee
onacubiM. Ho nogsecka 6atucgepst na Tpoce orpa-
HUYHBAET TAYOHHY HOTPYKEHHsS] U AHIIAET HCCAEH0-
BaTeAss BOSMOXKHOCTH CBOGOJAHO TepPegBHraTbCA B
TOAILLE BOZDIL.
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IToaBoanas Aoaka smauurerbHo yzobuee. Be-
POATHO, MHOTHe M3 uuTaTerelt cabimarn npo «Ce-
BepSHKY», NOABOAHYIO A0AKy BcecorosHoro Hayuno-
PCCAEA0BaTEAbCKOTO HHCTHUTYTa PbIGHOTO X03sHCTBA
u okeanorpagun. «CesepsnKa» — ZOBOABHO 6OAb-
Imas AOAKA, Ha KOTOPOH Hayunble PaGOTHHKH INPO-
BOAAT BazKHblE HCCAEJOBaHHA.

Hecomnennniit unTepec npescraBasior HHAUBY-
AyaAbHble NOABOAHDbIE AOAKH, OCBOEHHbIE POUBBOL-
creom 8 Hrarmu. O6pasen Taxkoii Aozouxm Tuma
«HayTuayc» msobpaxcen mHa uBeTHOH  BKAajKe.
JByxmecTHble AoZouKM HMeEIOT AAMHY Bcero 6 met-

OB, a AMaMeTp KOPIyca — OKOAO OZHOTO MeTpa.
f(opnyc AOAKHM cAeAaH u3 maacrmacchl. Makcumann-
Has rAy6uHa morpys;eHus cocTaBasier okono 60 met-
POB, CKOPOCTb XOAa NOJ BOAOH ZO 7 KHAOMETPOB
B Hac.

Ha apyroi#i usernoit Bxraaxe moxasamo «Her-
psaiomee 6arozue» Kycro. Dro Tome ocobas mox-
BOZHAA AOZKa, OTAHYANOIAsACH GOABMION MaHeBpeH-
HOCTDBIO U MaAbIMH ra6apuTaMH.

Ho Bce xe o6biunpie noasoanele AoAKM He MO-
IyT TAY60KO OMyCKaTbCsl, MOBTOMY TPOMAaZHBIM IIa-
roM BIlepeZ B OCBOEHHH HEAOBEKOM GOABIIMX OKeaH-
CKHX TAYO6uH fBHMAOCH cosjaHue GaTHcKada.

Batnckad — pasHOBHAHOCTD NOABOAHOR AOAKH
AAS TAaBaHHA Ha GOADIIMX M NPEZEAbHDBIX TAy6H-
HaX OKeaHa. DaTuckad) OTZaAeHHO HaNOMMHaeT
aspocrar (uru Aupuxabap). Ero aerxuit xopmyc
18



3anoAHeH GeH3HHOM, a B KauecTBe 6anracta npume-
HeHa CTaAbHas APOODb, KOTOPYIO YAEPMKHBAET BAEK-
Tpomarnut. Beinyckas wactb Gemsuna (xax aspo-
¢rat — Bojopoaa), 6atuckad onyckaerca. Jan
HoZbeMa Ha MNOBEPXHOCTb GaTHcKa( cGpacbiaet
uactp 6aaracta. Komanza maxoautca B cpepuuec-
Ko#l ouenp npounoii rongoae. [Toa scaoit 6atucka
NPHBOAWTCS B ABHUISEHHE DAEKTPOMOTOPAMH.

Camoxoanniii 6aTucKad, HMeIOmWUHE BOSMONK-
HOCTb CaMOCTOSTEABHO MaHEBPHPOBaTb B AKOGBIX
HanpaBAeHHAX, SIBASETCA COBEPIIEHHbIM H OTHOCH-
TeAbHO 6GE€30MaCHbIM YCTPOHCTBOM JAsl HCCAEAOBa-
HHSA MOPCKUX IAy6uH.

23 suBapsa 1959 roza 6atuckad « T puect», umes
na Gopty npodeccopa [lukapa u Heckoabkux apy-
I'HX y4eHbIX, onycTHAcs Ha ano Mapuanckoi Bma-
AuHbl. DTO — caMoe F'Ay60KOe MeCTO 1 HXOro okea-
Ha. [To aammbiM 3Toro cnycka, AOCTUTHYTasi FAy-
6una coctaeasier 10914 metpos. O6 stom pexopa-
HOM norpy:xenuu rasera «Beuepusa Mocksa» 8
nomepe ot 26 smsaps 1959 roaa nucara caeayio-
mee:

«..ITorpyxenne «Tpuecra» sanaro B obueil
caoxkHocTH 8 wacoB 35 mMumyT, us xotopwix 4 uaca
48 MuHYT yinAo Ha onyckauue u 3 yaca 17 munyr—
na noavem. Ha ame 6atucxad ocraBarcs 30 mu-
HyT. Korga mccaeZoBaTeAn NOZHAAMChH Ha TOBEPX-
HOCTb, OHM APONiaAH OT XOAOZa, KOTOPHIH yCTaHO-
suAca B 6aTvcEade Ha FAYOuUHe, HX ojciia Gbira
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COBEpIIEHHO MOKPOH OT CKONMEBIUEHCS BHYTPH
«Tpuecra» Brarn. Ha ame Mapuanckoit snagunmi,
M0 CAOBaM y4YeHbIX, LapUT BeYHbIH MpPaK, ¥ Ay4H
COAHLA TyZa COBepleHHO He ZoxoAAT. JlHo okasa-
AOCb «OYE€Hb MATKHM».

«TpuecT» 6bIA OCHALICH MONIHBIMH MPOMKEKTO-
pamu. Bo Bpems cnycxa u noavema [luxap u ero
KOAAEr'dH Habarofarn ob6utaTered 6OADIIHX TAYOUH.
Ouanako Ha caMoM ZHe He yAaAOCh 3aMETHTb KaKHX~
Aubo npusHaKOB :KH3HH. BnpoueM, HepBHOE Hanps-
M{€HHEe YUYaCTHHKOB MNOTPY:KeHHS ObIAO HACTOABKO
BEAHKO, UTO OHH He MOAAraloTcsi Ha CBOE 3PUTEAb-
HOe BOCIPHSATHE...».

MEABIM MCCAEZOBATEASIM MPHUXOAMAOCH, YTO Ha-
smBaetcs, tyro! IliaBanue B 6aTmckade Tpebyer
BBICOKHX CIIEJHAAbHBIX TEXHHYECKHX MO3HaHWH, MO~
YTOMY AAMTEAbHOE BpeMs CHyCKH B 6aTHcKagax BbI-
HNOAHAAHCD AHMIUb CIEQHAAMCTaMH HHXEHEPAMH H
mopsakamu. Y, nakonen, 6aTuckadpnl oueHb AOPOTH.

Ilpu wmcrnoAbsOBaHHM COBpeMEeHHOr0 BbHICOKOKA-
YEeCTBEHHOIO TEAEBHAEHHUS KapTHHA, MOAydaeMmas
Ha DKpaHe TEeAEBH30pa, OYEHb MaAO OTAHYAETCS OT
TOH, KOTOPYI0 HabAIOZATEAb BHAUT H€PE3 TOACThIE
cTekAa Garucgepnl, a HCIOAb3OBAHHE CTEPEOCKO-
NHYeCKOH Mepeflauy MPaKTHYECKH HOAHOCTBIO yCTpa-
HseT pasHuLy B obomx BuAax Habiwoiennit. Ecau
notpebyercss B3ATb npoby TpPyHTa HAM NOHMaThb
KaKoe-AH60 rAy60KOBOZHOE KHUBOTHOE, TO PHAETCS
npuberatb K MOMOLIH MEXaHH3MOB — MaHUOYASTO-
20



POB U AOByIIEK. ] OABKO B TMepBOM CAy4Yae HCCAERO-
BaTeAb OGyZAeT CINOKOHHO YHPaBAATb MaHHUILYASTO-
poM cBepxy, HabAlOZasi 3a 9KPaHOM TEAEBH30pa,
CTOSILIEr0 B CaAOHe DKCIEeZHINOHHOroO CyZAHa, a BO
BTOPOM CAyuae OH GyJZeT pPHUCKOBaTb COGOH, omy-
CTHBLIKCD B 6e3JHYy.

OBPEMEHHaA TEXHHKa TIO3BOASIET IIPOBOJHUTH
DOABOJAHbIE TEAEBH3HOHHble HAOAIOZEHHS Ha TAy-
6unax cBbime kuaomerpa. Hecomuenno, macTynut
JAeHb, Korja MOKHO 6yZeT OmyCTHTb MepejalolLyio

TEAEBH3HOHHYIO KaMepy Ha IpeJeAbHble I‘J\}’6KHI)I
OK€aHa.



MEPBLIE
OIIBbIThbI

Tpunaauato rer nasag B Coserckom Coroze
emle He 6bIAO MOABOAHOM TeAEBM3HOHHOH ammapa-
Typbl U HHKTO He XOTeA 3aHHMaTbCs ee Pa3paboT-
koil. A MHe OueHb XOTEAOCb 3arAsfiHyTb B TaiHbI
MOPCKHX FAYOUH C MOMOILbBIO BAEKTPOHUKH.

Koraa s B nepsniit pas npumea B MuctutyT
OKEaHOAOTHH, NPEACTABUACS 3aMECTHUTEAID AHPEKTO~
pa npogeccopy B. I'. Boroposy (mbine uaen-xop-
pecrionzent AH CCCP) u ckasan, uto xouy nocty-
MUTb Ha PaboTy B MHCTHTYT, TO Benmamun ['pu-
rOpbeBHY CO CBOHCTBEHHOH eMy AIO6E3HOCTbIO BHH-~
MaTeAbHO BBICAyHIaA MeHs, PacCIPOCHA O Moei
CIeUHaAbHOCTH, a MOTOM CKa3aA, UTO... DAEKTPOHH~
KH HHCTHTYTY He TPe6yloTcs.

Hemnoro cnycrsa s cHoBa mpumeA B MHCTHTYT.
Moe noseaenne BbizBaro Aerkyio yanibxy. Ho na
STOT pas & AYWille DOATOTORUACK
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Jupextop mucturyrta akagemux [lerp [lerpo-
suu [llupmos oz06punr uzero BHeapeHns sreKTpoO-
HUKH B OKeaHOorpauueckme HccAejoBanus. Ero
3aMHTEPECOBaAO TeAeBHAeHHe moj Bozoi. M mos
cyabba 6blaa pelleHa — S MOAYYHA MPHTAaLIEHHEe
[OCTYNHTb B HHCTHTYT.

Haunnats npuxoamnrocs 6ykBaAbHO Ha MycTOM
mecte. MHe 65110 paspeimeHo nMPUrAaCHTb B HOBYIO
Aa60PaTOPHIO OZHOTO COTPYAHMKA. Bri6op Moi mar
Ha  Ancekcanzpa Anekcangposuua Jenpeiica.
A. A. Jlenpeiic — sHTysHacT TeAeBHAEHHsS, U €rO
YBA€KAA HZAes CO3JaHHA MOABOAHOH YCTaHOBKH.
Tpyanoctu nac ne myraam.

Y rabopatopuu He 6bIAO FAABHOrO — MHOMeLIE-
nusa. [locoBeroBaBmnch, pemuam paccuuThHIBaTD,
H3TOTOBAATh M HaCTPaHBATb IE€PBYIO OTEUECTBEH-
HYI0O NOZBOAHYI0O TEAEBHBHOHHYIO YCTAaHOBKY Ha
kBaptupe y A. A. Jenpeiica.

pynma U3 PYKOBOAHMTEAS H OAHOTO COTPYAHA-
Ka — ITO OuYeHb MaAO AAs Pa3pabOTKH, MOCTPOHKH
M HaAaZKHM LEAOH MOABOAHOH TEAEBH3HOHHOHW ycCTa-
noeku. Ho MbI moHsAu sTo BnoAHe AMib nos:xe.

Torza B AuTepaType He 6blA0 eme ony6AHKO-
BaHO ONHCAHWH MOPTATHBHBIX MEPEABHKHBIX TeAe-
usuonnnix cranpui. [eficreopapmuit 8 Mockse
TEAEBM3HOHHbBIH LIEHTP Mbl, KOHEUHO, HE MOTAH KO-
nupoBaTh. HegocTaToK mAowaZy Ha DKCHEAHIIHOH-
RBIX CyZaX He MO3BOAMA Obi Pa3MeCTHTb TaKylo
rpomosaxyio annapatypy! Tpyano 6piao pazpaba-
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TBIBATb YNPOIIEHHYIO CXeMy, HO, HaKOHell, BCe Kaw
6yaATO OBIAO FOTORBO.

Tenepb MHOro XA0MOT ZOCTABASIA HaM TepMeTH-
ueckuil Koxyx ZAs mepezaromeit kamepsl. Beab aAas
TOro, YyTO6H! NepeAalolLyi0 TEACBH3HOHHYIO amnapa-
TYPy MO¢HO GBIAO OMYCKaTb IAyOOKO IOA BOAY, te
HY?$HO NOMECTUTb B KOPIMYC, CNIOCOGHBIH BbIZAEPHSH-
BaTb OrPOMHOE JaBAEHHE —— T. €. B CYLIHOCTH B TY
e 6aTuCchepy.

Mg He sHaAM TOuHO, Kak HaZO AeAaTb repMeTH-
yecKnil Kopmyc, 4TO6bl OH He NPOMyCKaA BOZAY.
Ilocae Toro, kax Ham yaaroch paspabotaTb 4epTe,
Hauau kakoe-ro CMY, kotopoe coraacnroco B3ath
nam 3akas. Y Bor koxyx rortos. Pemnau Henbitath
ero Ha X MMKHMHCKOM BOZOXpaHHAHILE.

Basoem ¢ Bogorasom ummcturyta E. Bacuabe-
BbIM MBI AOATO JOAGMAH AeX, MOTOM C MOMOLIBIO
nojocnesuiux paboTHUKOB € cOCeiHEH CMacaTeAbHOH
CTaHUHH ONYCTHAH KOMXYX B BOAY Ha ray6umy 20
metpos. O6paTHO NOAHMMATD KOKYX GBIAO THKEAO.

Koraa apy:xubiMM ycuAMAMEH HaM YZaAOCb €ro Bbi-
TalluTh, M3 Hero PyubeM MOAMAacb BoAa. Koxyx
Tek, kak pemreto! [ToTom BbIsicHHAOCD, UTO 3TO 6bIA0
ero xponuueckum saboaesanueM. Ckoabko HH Ba-
puan ero ceapmuku CMY, om npogoaxar Tteun.
Hawm yaaroch Bbireunts ero ot aToit 60Ae3nu AMmDb
3HAYMTEADHO TMO32K€e, C TOMOILbIO AHNAOMHPOBaH-~
nbix ceapmuxos Hosopoccuiickoro Baromopemont-
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HOro 8aBoja. DTOT 3aBOJ, MHOTO MOMOraA HaM H
BIIOCA€JCTBHH.

B konue xoHyos Mbl npuBesAm Hamry nepsyio
ycranoBky B ['oAy6yio 6yxTy.

STo NO’THUHOE Ha3BaHME MPUCBOEHO eil He 3p9.
Kaun roay6oii Boabl, Bpesannbiit B ckarucrbie Ge-
pera. /JlBa aecaTka KpacHMBbIX ZOMHKOB, pacKuZaH-
HBIX TaK, Kak 6yATO OHH 6biAK COHpoOlIEHbI HA mMapa-
mioTax ¢ camoAera. UyzecHolil rareunnili nasix, Hald
KoTOopbiM 6e3Z0HHOe HebO, Takoe ke roayboe, Kak
u Mope. Bor B xakom mecte pasmecruracp Uepno-
vopckan cranuus ucruryTta okeanonorun Axage-
MHH HayK.

Crannuus B To Bpems 6bira elle OYeHb MaAa, H
AAS Hac B ee 3j4aHMM He HamAocb MecTa. Mbr pac-
MOAOKMAHCh NPsMO Ha 6epery Mops, ¥ maAaTKe.
Ho ocennue xonona, HeoxuzanHO paHO HayaBHIHe-
Csl B TOT roJi, ¥ CHAbHbIE BETPbl OYEHb 3aTPYAHAAH
c6opky Hamei# ycranosku. K cuactplo, Ha cras-
uuu B To BpeMsa paborar B. M. Aey — macrep ua
BCe pyKH. B mTaTe CTaHUHMM OH YHCAHACS CTOAf-
poM, HO 60ABLIYIO YacTb cBoero pabodero BpeMeHH
nocssmar pasavunbiM usobperenuam. (Oun 6b1a
3aHAT TOTZa 0COGBIMH JparaMu AAs cbopa dpurodo-
pbi ¢ Mopckoro zHa). Ou Bceppes sauHTepecoBarcs
namtefl paboTofl M, BUAA HallM 3aTPyAHEHHs, Npej-
AOKHMA HaM NepeceAuTbcs B ero macrepckyro. Ona
HaxoZHAaCb B ZOIIATOM capae OKOAO mpuuara Ko-
HEYHO, Mbl He 3aMeAAHAH BOCHOAb30BaTbCH BTUM
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npuraanleHveM. am 6bIAO TECHO, HO 3aTO TEIAO,
u He MewaAa Bertep. [losxe Ham yZanroch MOAydYHTD
B TOM e capae KPOXOTHOe COceJiHee MOMelleHHe,
paHee CAy2{HBILIee KapayAbHOH.

Tenepsr y nac nossuAOCh XOTb KaKoe-TO noMe-
IleHHe W MOMHO GbIAO MPHCTYNHTb K AaAbHeHuIeH
pa6ore.

Cxopo o6HapyxnAOCh, YTO B IIEAM CTEH Hamed
MacTepCKOH NPOHHKaeT MOPCKasi CHIPOCTDb, MOPTHT
H30ASILKMIO U CO3JAET yTEYKY TOKA B CXEMe yCTaHOB-
Ku. 3ateM — Bonpoc o kabere. Ha mepsoix nopax
y Hac He OBIAO CIELMAABHOTO MOZBOZHOTO TEAEBH-
3HOHHOrO Kabean. [Tocae nekoTopbx KoAebaHuil MbI
PEIIMAH BOCMOAbB30BaTbCs  OOBIYHBIM, KaMepHbIM
kabeaem. OH npomox mpu NorpysxeHHH KaMmepbl B
mope Ha ray6uny 20 meTpoB, HO ZaA BO3MOMHOCTD
NPOW3BeCTH NepBble HabAlOAeHHA Y npHudara [ oAy-
60ii 6yxTbI.

Onu 6biAM OueHb HHTEpPEeCHBIMH, BTH MePBbie
HabAIOAEHHS B XOAOZHyl0 3MMy Ha YepHOoM Mope.

K sTomy Bpemenu Mbl MOAyYMAM KOMHATy AAs
Aab0paTOPHK B HOBOM 3JaHHM MHCTHTYTa, B Mock-
Be, U OTAWYHBIR goMuK Ha 6epery mops B [oay6oii
6yxTe. A HeMHOro Mo3s:xe K HaM MPUIIAH HOBbIE
atozu. Tak Hauaauch roan! Hanpsa}eHHOH paBoTHI.
Koarexktus moaobpaacs azpymxupii. Mpr paspaba-
TbIBAaAH HOBbIE YCTaHOBKM, HCTIBITBIBAAH HX B MOPE,
M3yUuaAn 0COHEHHOCTH MOBEAEHHS Pa3AHYHBIX Mepe-
Aalowux TPYGOK B BOAax PasHOH NPO3PadvHOCTH.
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Ovuenn 3aTpyansno pabory orcyrcrsue y Aabo-
paTopHH CO6CTBEHHOrO CyAHa.

UYepnomopckast CTaHUHSA MMeeT HECKOABKO JKC-
NeJHUIHOHHBIX CYZOB, OOCAYXHBAIOIINX HYMXABl
HecKOAbKHX AabopaTopuit. Ham o6pruno naBaroch
caMoe MaAeHbKOe CyZHO OAHMH pas B roJ Ha OYeHD
orpaHuueHHb#t cpok, gueit ma 10—12. Bor u mo-
npo6yH 3a 3TOT CPOK HOrPYSHTh Ha CYAHO HOBYIO
anmapaTypy, paccTaBUTb ee, HaiaauTb (3To camoe
TPYAHOE) M yCITeTb NPOU3BECTH HCIbITAHHS amnapa-
Typbl B Mope! A TyT eme mTopM 06s3aTeAbHO NOA-
BEepHETCA M 3arOHHT CyAHO Ha HECKOAbKO [HEH B
BaAbHUI yroA 6yXThl ¢ camoil rpsasHoit Bogoi. Ha
3eMAe TEAEBHBHOHIIHKH He BCTPEYAIOTCH C HOZ06-
HBIMH 3aTpyAHeHUAMH !

OgzHoit U3 HamMX rAaBHBIX 3aZay GbIAO Ompeze-
AMTb, HACKOABKO XOPOIIO HOBasi yCTaHOBKa CIIOCO-
6Ha BHJETDb B BOJE.

Cuauana Mbl cZeraAM TaK: CIYCTHAM Ha MoOp-
CKOe AHO B MEAKOM MecTe cTaibHoit ctor. Ha mero
MOCTaBHAH Nepejaromyio kavepy. Ilo6ausoctu mo-
CTaBHAM CBETHABHHMKM. A pAJOM ¢ KaMmepoil mompo-
CHAM BCTaTh BojoAasa. Jlpyromy BozoAasy Zaid b
PYKH CTaHZApTHYIO TeCcT-TabAMLY, KOTOPYW BCe
BUJST Ha DKpPaHaX CBOHX TEAEBH30OPOB Mepej Haua-
AoM mepefaun. To6bl B BoZe TabAMIla HE PasMOK-
Aa, €€ BaKAEHAH B OPTaHUYECKOE CTEKAO.

Boaonras gepmar Tabauny mobAMBOCTH OT Ka-
Mepbl, a 3aTeM, [T0OCAe HACTPOHKH ammapaTypbl, MDI
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no TeAeOHy NPOCHAM €ro MOCTENEHHO OTXOXUTD
aaabme. Maer Bogoras nmo mopckomy AHy, cuuTaer
ark, a Ha Ta6AMIY B €ro pykax OAHOBPEMEHHO
CMOTPAT NHepejarolyas KamMepa W ApPYroidl BOJOAAS,
KOTOpBIfl OCTaACcA y Kamepbl — LeAas MOABOSHast
TereBusHonHas cryausl B xarore cyama, Ha skpa-
He IPHEMHOTO TeAeBHM30pa BHAHO, Kak H306pasie-
HHe TabAMLDbI CTAHOBHUTCHA BCE MeHee YETKHM U pes-
KHM H, HaKOHell, COBCeM IponajaeT. DBogoaas,
cTosmuit y KaMepbl, TaKxe IepesaeT CBOH HabAIo-
ZeHus 3a TabAuuell no teaedoHy.

Takum myTeM MbI IOAYYHAH BO3MOZKHOCTb H3-
MepHTb JaAbHOCTb BHAEHHS KaMepbhl H CPaBHUTD
ee ¢ JaAbHOCTbIO BHAHMOCTH BOZOAA3a.

Ho y atoro cnocob6a usmepenus 6pictpo obua-
PYHAOCD HECKOAbKO GOABIIMX HezocTaTkos. He-
06X0ZMMOCTD HCIOAb30OBAHHS BOJOAA3OB OUYEHD
OCAO:¢HSIAA OPTaHMU3ALHIO ONbITOB. Bozoaaser, me-
peaBHrasicb Mo AHYy, MOAHMMAAH HOTaMH AOHHbBIE
OTAO2eHUA ¥ MyTHAH Body. H, Hakxonen, Takue us-
MepeHHA 6bIA0 YAO6HO MPOH3BOAKTD AHMIIb Ha MeA-
KOBOAbE, I'Ze U 6€3 TOro Boja He OTAHYAEeTCA MPO-
3pauHocThi0. A HaM OueHb BaxHO 6bIAO NMPOBECTH
u3MepeHHus B 60Aee npospaunoii soge. [Ipospaunyio
BOAy B MOpPE AErKO HaHTH [OZaAblle oT Gepera.
A Tam ray6oxo. [loatomy mazo 6riro mpuaymato
KaKo#i-TO Apyroil cnocob usMepeHus ZaAbHOCTH BH-
Aenusi. [Tocre HECKOADKHMX OMBITOB MbI OCTaHOBU-
Aucb Ha caeayiomeM. JlAuHHYI0 Aerkylo pamy mpu-
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KPEMAAAM K mepejatomeR Kamepe U BMeCTe € He#t
onmyckaau B Mope. Ila pame, Ha pa3sHBIX paccTosi-
HHUAX OT KaMepbl, HaXOAMAHCH TpeAMETHbI, 3a H3~
MeHeHHeM BHAHMOCTH KOTOPBIX H BEAHChb Habailo-
ZeHus.

Ilpumenenne pambr okasaroch yAOGHBIM AAS He-
6oabuinx HabalOZaeMbix o6bexToB. | locTenmenuo
poCAa ZaAbHOCTb BHAEHHA, U HaZo GBIAO yBeAHUH-
BaTh AAuHY pambl. Ha He6oabumiom cyaune pabora
¢ pamoii aamnoii okoro 10 mMeTpor 6bina yame Ao-
BOABHO 3aTpyauuTeAbHa. VMcnoabsosatp e pamy
arunoii B 20—30 metpos Ha cyane arunoit 18 mer-
POB M AyMaTb He MNPHXOZHUAOCH.

Buixoa, oxasanocw, cymectsoBar. Hazo 6biro
npucnocabAuBaTh AAA MOABOAHBIX TEACBH3HOHHbBIX
paboT He paMy, a meAoe CyAHO...

M 1yt MbI BnepBbie mogymaAn o moHTOHe. I lon-
TOH, AOCTaTOYHO GOABIIOH M XOPOWO MNPULNocob-
AEHHDBIH JAsl MPOBEAEHUS THJAPOONTHYECKHX MU TEAe-
BH3MOHHDIX H3MepeHHH, Hac BnoAHe ycTpouT. [IycTn
OH He CMOKeT MepeABHraTbCA CaM — JAS DTOro
waiizercs 6ykcup. Ho mbr moayuum naaByuyio aa-
GopaTopHio, H MOXkHO 6yZeT BeCTH CHCTeMaTH4ec-
kne uccaegopanusa! He mazo 6yaer Tpatuth kamx-
bl pa3 MacCy CHA Ha MOTPys3Ky M BBITPY3Ky amnma-
paTyphl, Ha ee Haragky. Anmnnapatypa He 6yaer
6uThca mpu nepeBoskax M meperpyskax. Ocpo6o-
AUTCA MHOro BpeMeHH, KOTOpoe MOxHO 6yAer HC~
OAD30BaTh C MOAb30H AAA JeAa.
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HO TYT BO3HHKAO HOBOE NPENATCTBHE: KaK cae-
AaTb IOHTOH JOCTAaTOYHO NPOYHbIM, HaJEKHDbIM.

Beab mope ue myTtut. UTo6b1 yCNOKOMTD CKENTHEOB,
s MPeAAONHMA OCTAaHOBHTb BbIGOP Ha apTHAAEPHH-
CKOM MOHTOHe. DTO — CaMasi POUHAs W3 BCEX M3-
BECTHbIX KOHCTpykuuit nontonos. Ilpambie nonazga-
HHS apTUAAEPHHCKHX CHapsaJOB He CNOCOOHDI ero
yronutb. JAs Toro uTo6nl mprcnocobuTb Takoh
TIOHTOH AAS TEAEBH3HOHHBIX paboT, B HeM mnoTpe-
6yeTcs caeAaTb HekoTopble usmenenus. Heobxoau-
Ma py6Ka, B KOTOPOH Pa3MeCTHTCsS TeA€BM3HOHHas
anmapatypa, a TaKxe [OMelleHHe JAS 3AEKTPO-
cranuuu. A raasHoe HeoGxoAuma (pepMa, KOTOpas
moraa 6b1 ONyCKaTbCsl B MOpe C HCNBITYEMBIMH NPH-
6opamu. JlByxAozouHas KOHCTPYKIHA MOHTORA
O4YeHb yAO6Ha AAsl NOABECKH TaKOH (epMBl MemK Ay
roaxamu. Ho aas Toro utober gepmy mMomuo 6140
NOAHMMAaTh M ONYCKaTb B MoOpe, Hy:Hbl AeGefkH.

Kpome Toro, nonTon goaxen umeTb skopsa. Jlas
noabeMa axopell mysen 6pamnuab. Hyxubr takaxe
CTOSIHOYMblE OTHY, a BO BpeMs GYKCHPOBKH Ha MOH-
TOHE JOAKHBI ropeTb Bce (JOHAPH, KaKHe MOoAaraioT-
ca mo Mopckum sakonaMm. (CaoBoM, Jeska — 3a
penky, 6abka — 3a AeAKy u T. &. Bosuukao muo-
KeCTBO CHEUHMHHYECKHX BOMNPOCOB, KOTOPbIe He
MOTrAH OBITh pelieHbl HaIUMMH CHAAMH.

Toraa Mbi npuBAeKAH K AeAy KOHCTPYKTOPOB
Hesopoccuiickoro cysopemonthoro sasoga. B ogun
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K3 4yJecHbIX A€THHX BeuepoB 5 NMPHBE3 Ha COBema-
Hue us Hosopoccuiicka 8 ['oay6yio 6yxTy saseayio-
INEro TEXHHYECKMM OTJAEAOM CYAOPEMOHTHOrO 3a-
BoZa Tos. IlamkoBa u komcTpyxTopa TOB. Caeta-
mosa. Mbr pacckasaAn um o Hameli MeuTe H C Tpe-
TeTOM 2KJaAM, 4TO OHM cKaxyT. [ [poTus oxuzganus,
toB. [lamxos ogo6pua uzero nocTpoiiku nouToHa M
ckasaa, uro HoBopoccuiickuii 3aBos cMoxeT ero
cgeratb. Hymxubr ToAbko yepTemu. Ba H3roTOBAE-
uue yepte:xei 3arca B. K. Ceeramos.

Totuac mocae cmycka zZOAroXzaHHBIH MOHTOH
6bIA HCIIOAB30BAH AAS NPOBeAEHHUs HaBAIOAEHHH.

«Bo Bcex uspickammax yenoBeueckoro pasyma
caMoe TpyAHoe — 5To Hauaro». CaoBa aTH, mpu-
HajAaexalnlye 3HAMEHHTOMY (HAOCO(Y ZAPEBHOCTH,
BHHMO, HE YyTPAaTHAH CBOErO 3HAYEHHS JO CHX HOp.
Hs aTofi He6oAbmIOH rAaBLI YHTATEAD MOT YBHAETD,
KaKHe HeOMHJaHHble TPYAHOCTH BOBHHKAaAH, KOrZa
Mbl UPUCTYNHAM K CO3ZAHHUIO aNapaTyphl ZAA MOA-
BOJHOTO TEAEBHACHHSA.

Ho, xoneuno, nmotom ogna x gpyroit cTarm BbI-
pacTaTh nepej HaMM NpPOGAEMBI yke CHELHaAbHOTO
XapakTepa.



MOAOKO
H YEPHHAA

YuraTeAp BnpaBe CHPOCHTDb: IIPHYEM TYT MOAO-
Ko ¥ uepHuAa? Beabp sTa KHMKKAa O TeAeBHIEHHH
oy Bozoi!

Jlero B TOM, uTO onTHYecKHe CBOHCTBAa BOZDI
NpU6AMAEHHO HAIOMMHAIOT CBOHCTBA CMECH H3 dep-
HHA M MOAOKa.

Ilpu norpy:xenun nepeaaromeil kamMeps B BOAY
XapaKTepHO PEe3KOe COKpauleHHe AAAbHOCTH BHAE-
mus. MaxcumarbHas ZaAbHOCTD BHAEHHS B BOZAC
NpH MOMOILYM TEACBH3MOHHOH ammapaTypel COCTaR-
Asiet oxoAo 45 merpos. [ludpa ata orHocuTea K Ha-
6AIOJ€HHAM B OTHOCHTEABHO MPOSPauHbIX BOJZAX
ATrantuueckoro okeana. Jlas 6oree MyTHBIX BOX
MHOTHX JZPYTHX MOPCKHX 6acCefiHOB JaAbHOCTb BH-
ZeHua obbiupo He mpeBocxoauT 15—20 merpos.
B mopckux noprax, rie Boga ocob6eHHO 3arpasHe-
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Ha, OHa O6GBIUHO cocTaBAsieTr He Soree 1,5—2 Mer-
POB, a B PEYHDbIX IOPTaX — ellle MEHbIIE.

CoBepurenno oueBHAHO, YTO AAS MHOTHX IpHMe-
HeHHH NOJBOZHOIrO TEAEBHAEHHS 3TOrO HEZOCTATOY-
Ho. [TosTomy uenrpaxbhoit mpo6aemoii cospemes-
HOI'0 NOZABOJHOrO TEAEBHZEHHS SBASETCH YBeAH~
uenne garbuoctu Bugenusa. Ho zero ato otHIOZD He
aerkoe. Jlas Toro uTo6p!l MOHATH, KaK CAeAyeT mpe-
OoloAeBaThb BTy TPYAHOCTb, HY2KHO MO3HAKOMHTbCS
¢ (PU3HYECKHMH OCOGEHHOCTSIMH PaclpOCTPaHEHHUs
CBeTa B BoZe.

Ayu cBera npu nmpoxomAeHHH Uepes BOAY OYEHD
6bicTpo ocrabaserca. Ocrabarenme cBeta BOZOM
HaCTOABKO BEAHKO, YTO OZHUH METP A0BOABHO MpPO-
spaunoil BoAbl YepHoro Mops ocrabAsieT CBET NpH-
MEPHO TaK €€, KaK M CAOH BO3BZyXa, TOAIIMHON
60oree KuMAOMETpa. Yike Ha CPaBHHUTEABHO HeGOAb-
mux ray6unax B Mopsx TemHo. Vismepenus B Yep-
HOM MOpe NOKa3blBalOT, YTO B MOAAEHb, KOrja Ha
NOBEPXHOCTH MOPsSl OCBEHIEHHOCTb COCTABASET OKO-
ro 100000 aroxcos, ma ray6une 100 merpor ocme-
mwenHocTb paBua Becero 4 atoxcam. JlocraTouno omny-
CTUTbCA MOJA BOAY AHMMIb Ha COTHIO METPOB, 4TO6DLI
H3 CBePKaIONIero MOAyZAHSA MOMAcTb B CyMepKH. Dpi-
CTpoe H3MeHeHHE OCECUIEHHOCTH C TAYO6HMHOH BbI-
HyXKJaaeT CHabkaTb NOABOAHBIE TEAEBH3HOHHDIE
KaMepbl CBETOCHABHBIMH O6bEKTHBaMH.

Ocnrabarenne CBE€Ta B BOJZ€ 3aBHCHUT OT Ipo3padv-
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HOCTH BOJbl M BBISHIBAETCA COBMECTHBIM AeHCTBUEM
paccesiHHs Y MOTAOLLEHHS CBETOBBIX AydeH.

Uepnnie yepuuAa SBAAIOTCH NMPUMEPOM BOZHOMH
cpeabl, B KOTOPOH ocAabAeHHEe CBeTa MPOHUCXOZUT
raaBgbiM obpasoM 3a cuer noraowenus. [lpu mo-
TAOLIEHHH DHePrHsi CBeTa MAET B OCHOBHOM Ha
HarpesaH#e BOAbl. B BoJe CHAbHO MOTAOIAIOTCSH
KpaCHble Ay4YH CneKTpa U elle 6onee CHABHO —
HHPpaKpacHble.

accesiHHe BbI3blBaeT OCAabAeHHe HalpaBAeH-
HOr'O CBETOBOT'O IOTOXKA 3a CUET OTKAOHEHHs CBETO-
EbIX Ayuell B cTopombl. Paccesnue cseta — 3To
rAaBHasi INpHYMHA, KOTOpPas OrpPaHHYHUBAET BHAM-
MOCTb HabAloZaeMbIXx 06beKTOB. F.cau 6bI He 6bIAO
paccesiHHs, TO HYKHO O6BIAO 6bI NPOCTO YCHAHTH
HCTOYHMUK CBETa MAH YBEAMYHMTb YyBCTBHTEADBHOCTD
nepezatomei Tpy6ku. Ho pacceanne cseToBbIX
Aydeli o6pasyeT CBETOBYIO ABIMKY H (DOH, KOTOpPBIE
MOHMKAIOT KOHTPACT BHAMMOTO TIpeAMeTa H Kak
651 MacCKHPYIOT ero. Y CHAeHHEe HCTOYHHMKA CBETa TYT
[OMOYb He MO:KET.

Monoxo npeacraBaser coboii cpeay, ocaab-
ASIIOLIYIO CBET MPEHMYILIEeCTBEHHO 3a CYET paccesi-
nus. B abaxypax u nragoHax Ana NpeAoxpaHeHHs
HallHX TAa3 OT CAMIIKOM SPKOrO CBeTa MCIOAb-
3YIOTCA MOAOYHBIE CTEKAa, CHABHO paccenBaroLiue
AYUH CBeTa

B mopckofl Boge moraomenue u paccenMBaHHe
aeficTeyror BMecte. BoT mouemy, ¢ onTHueckoit Tou-
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KN 3PEHUA, BOAY, KOHEYHO, OHYEHb NPUGAHNEHHO,
MOXKHO pacCMaTpHUBaTb, KaK «CMeCh YEePHHA H MO-
AOKa».

Boaa B saBucumocT OT cocTaBa crmekTpa mpo-
XOAALLEr0 Yepes Hee CBeTa MNPOSABAAET GOAbIne
CBOHCTBa HMAH pacceMBalomielf, MAH HOrAOLIarOLieh
cpeabl.

Ho u Boant pasamumbix Gaccefinos o6ragaror
£asHBIMM ONTHuYeCKMMH cBofictBamu. Hanpumep,
ocrabAeHHe CBeTa B BOJE MOKET IPOHCXOAHUTH
NPeHMyILIeCTBEHHO 3a CUeT paccesiHus. B aroit Boze
Kak 6bl mpeo6AazaloT CBOMCTBa MOAOKa Halj CBOW-
cTBaMH uepHuA. Bosmoxen m Tako#t cayuwail, xoraa
ocrabaeHHne cBeTa B BoZe 6yZeT MPOHMCXOZUTH Ipe-
HMyIIeCTBeHHO 3a C4eT moTrAomjeHus. [Iposoas
Jaablile Hally MPEXHIOK® aHAaAOTHIO, MOXKHO CKa-
3aTh, UTO B TaKoH Boge GOAbIIE «UYePHHA», UYEM
«MOAOKa».

A B oano#t u TOi e BOZE COOTHOUIEHHE MeXAY
MOTAOUIEHHEM M PacCesiHMEM 3aBHCHT OT AAMHDI
BOAHBI CBETOBBIX AYYeH.



KAK
CAEAATDH BOJY
TNPO3PAYHEN)

Oganaxan B aHTAMBCKHE TMOPT MPHINAC CYAHO
¢ 6oabmoit mpobounoit Hume BaTepauuuu. Cyano
NOAyuYHAO onacHblfl Kpen. 1 pe6oBaics cpounblii pe-
mont. Heo6xoaumo 6bir0 npexae scero ocmoTpers
Mecto nospexaenus. Ho Boza B nopry 6biaa Takoh
TPA3HOH, YTO HH BOAOAA3bl, HH NOJABOAHAS TeAeBH~
3HOHHasi KaMepa HHYEro He MOTAH PacCMOTPETD.
Toraa-to u 661a n306peTen kouTeitnep npospawnoi
soabl. CHa6:xennas uM mepearolias TeAeBH3UOH-
Hasl Kamepa 103BOAHAA 6BICTPO OCMOTpeThb mpobou-
HY, H CyZHO GBIAO OTPEMOHTHPOBAHO.

TO 2Ke MpejcTaBAsseT co6oH KOHTeiiHep mpo-
3payHOH BOAbI?

Oto 60AbuIas ONTHYecKas HacaZKa Ha TEACBH-
RHOHHyIO Nepejaroltylo kamepy. Kowteiimep npo-
SPaYHOH BOZbLI PeACTaBASIET CoBOi MeTaAAHUeCKHIH
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KOPHyC, BHYEPH IyCTOH, a MO TOPUAM B3aKPBITHIH
CTEKASHHbBIME HAAIOMHHaTopamu. Caeran kopmyc
n3 aerkoro cnaaBa. OgHuM KOHLOM KOpHyC KPenuT-
€S HemocpeACTBEHHO Ha Mepejaoinyto kamepy. Ecan
KOHTeliHep NpeAHasHayaeTcs AAs pPaboTBl ¢ KaMe-
pol Ha GOABWIHX rAy6HHaxX, TO ero BHYTPEHHOCTH
HanoAHseTca umcTol Bogo#. Kpome Toro, aas pa-
60Tl Ha 60APmMZX FAy6HHaX KOHTeHHep cHab:xaert-
€A KAallaHOM, NO3BOASIOIIMM BbipaBHHBATb I'HAPO-
CTATHYECKOE AaBAeHHE BHYTPH U CHapy:xu 6e3 cme-
IIMBaHUSA HHUIKOCTEH.

Boabmoit uAAlOMHHATOp KOHTefiHepa MOMHO
BIAOTHYIO MPHAO2KHTD K HabAl0ZaeMOMY INPEAMETY,
H Temepb MO2KHO C YCIIEXOM PacCMaTPHUBATb €ro Aa-
2Ke B OYeHb MYTHOH BOJe, OTOMY YTO Me:AYy HHM
U mepejaiolledl KaMepoil Ha BCEM PACCTOSIHHH HeT
MyTHoH Boabl. Des xomrefinepa nepemaromyio xa-
Mepy MPHIIAOCH Gbl MPUKUMATD BIAOTHYIO K MECTY
nospexaenns. Ho 6eza B ToM, uTo noae apenus
MOAYYHAOCh 6Bl TaKHM MaAeHbKHM, 4YTO B 60OAb-
IMIUHCTBE CAy4aeB OCMOTP MoTepsiA 6b1 cMbica. Ja
U 06beKTUB TPYAHO (POKYCHPOBATb Ha OUEHb KOPOT-
KHX AMUCTaHUHAX.

Ilpumenenne koureiinepa o6aeryaer TereBH-
3UOHHBble HAGAIOZEHYS B MYTHOH BOJe AMIIb Ha Ma-
ABIX PACCTOAHUNAX W YBEAMUYHUBaeT AaAbHOCTb BHAE-
mus ¢ 90 g0 270 cautumerpon, u Toabkol Heansza
cAeraTb METaAAHYECKHH KOHTelHHep AAHHOH B Je-
CATKH MeTpoB. Memay TeM ZAA  MHOTHX weAeit
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OueHb Ba:KHO MMETb ZaAbHOCTb BHAEHHUS B BOJAE IN-
6oabme. Kax ke 6biTp? Heabsst an npusymats ka-
Kue-Hu6yAb Jpyrue crnocobbl yBeAMUYEHHs JaAbHO-
cru sugenusn? [lo-Buaumomy, Mmoo,

Hanpumep, ussectno, uTo HekoTopbie XuMHUec-
KHe coeJHHEeHHss 06AaZaoT CBOHCTBOM IPOCBETASTD
soay. K ux umcay ormocsarca ksacupr. Ja, o6nixHo-
sennble kBacun! Ecau x myTHo#i BOjOmpoBOZHOI
BoZe Z06aBHTb HEKOTOPOE KOAMUECTBO KBAcLOB, TO
ona oummaercsi. Menbualimie B3BelIeHHbIE YacTH-
Libl, ZeAaBIINE ee MyTHOH, BbIMaAaloT Ha AHO B BHJE
ocagka. [Tox ameficTBHeM KBacliOB OTAEAbHbIE MEAb-
yaHIIHe YaCTHYKH YKPYNHSAIOTCA H y:Ke He MOTYT
6oabme cBoGozuo nmaaBaTh B Boge. Cuaa TsmecTn
Geper Bepx. |axoH croco6 OYHMCTKH BOAbI MPHMeE-
HaeTca B AabopaTopusix. Ho eme nukto me npo6o-
BaA NMPHMEHSTb €ro B Mope UAM B peke. Cammkom
60AbIIOE KOAHUECTBO OYMILAIOIIErO0 BelleCTBA —
KOaryAsTopa HaZo 6bIA0 6bi BEBECTH AAS OUHCTKH.

Ho neapss Am BMecTo kBacuoB HaHTH KaKoO#-
Hubyap aApyroit 6oree D(PQPEKTHBHBIE KOAryAATOp?
Ilpencraebre cebe, uTo XMMMKH HalZYT BeIIECTBO,
e 10 pas 6oree akTuBHOe, ueMm Kpacubl. Cnegnan-
HbIH Hacoc 6yZeT BIPBICKHBATb 3TOT 5PPEKTHBHDIH
KCaryAsiTop B IPOCMaTPHEaeMOe MPOCTPAHCTBO Iie-
pea TeAesusuonHol kamepoi. M Torga, noka Teue-
HyMe W BOAHBI He NePEeMEINaloT OYMLIEHHDbIH 06DbeM
BOABI C OKpY:Karoliedl MyTHOH BOZOH, MOKHO 6yJaer
NpOBeCTH Heo6x0A4HMble HabAIOZeHHU .
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IT0T cnoco6 HanoMMHAEeT OTYACTH BPEMEHa ma-
pycHoro ¢aoTa. loraa, uto6bl Ha HeKOTOpoe Bpe-
Ms OcAabUTb BOAHEHHe, MOPSIKH AHAH 3a 60pT
Macro. Pacrekasch, OHO yMeHbIIAAO BOAHY, H KO-
pabAb MOr 3a 9TM HECKOABKO MHHYT [POHTH uepes
Han6oOAee OomacHblE MeCTa.

Ho y nac noxa eme uer gocratouno spextus-
HOTO KOaryAsiTOpa...



CBETOBAA
JAbIMKA

['AaBHOe mpenaTcTBHMe AAS TEAEBH3MOHHBIX Ha-
6AI0eHHH B BOJAe — BTO AbIMKa pacCesiHHOro CBe-
ta. [loaToMy Hab6AloZaemble B BoAe npeAMeETH! OCBe-
WaTh HaZo TakK, uTo6pl obecrneuynTb MHHHMAaAbHYIO
apkoctb apivku. Ho xax ato czeratn?

[TocMoTpum ¢ yAuubl B KOMHATY uepes OKHO,
NpHUKPBITOE TIOAeBOH 3aHaBeckoil. Ecau zero npo-
HCXOZMUT JHEM, Mbl He YBHAHM B KOMHaTe INOYTH
Huuero. Ecam e B KOMHaTe TrOPHT CBeT, TO Mbl
CcBO60OAHO PACCMOTPUM ee BHYTPEHHOCTb, HECMOTPH
Ha HaAMuHe TOH e 3aHaBecku. [ Ipu ocsemenuu na-
HYTPH 3aHaBeCKa B BHAYMTEAbHO MeHbIIeH CTeleHH
npensarcTeyer HabarogenusM. Y mpoucxozur srto
noroMy, uto obpameHnas Kk HaM ByaAb (T. e. 3aHa-
BECKA) He OCBEIeHa CHapyKH: OHa MOYTH He MOHH-
maer koHTpact. Memagy ocselweHHbBIMUM NpeiMeTa-
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MU 3a Hefl, T. e. B KOMHaTe, W TEMHOTOH BOKPYF
OKHa.

HMmenno ¢ stum sBrenmeM Mbl cTarkuBaemcs
npu HabAlOJeHWH B BOJe CaMOCBeTAIINXCA 06bex-
ToB. [opamas B Boge sAekTpHueckas AaMna BHAHA
Ha 3HayHTeAbHO 6oAbLIeM PaCcCTOSHHH, 4YeM MNped-
MeTbl, OCBELleHHble MOCTOPOHHHUM HCTOUYHHKOM CBC-
Ta. YBeAHYMBaeT AaAbHOCTb BHAWMOCTH W 6oAee
BBICOKHH KOHTPACT, KOTOPbIM 06AajaeT HHUTb AaM-
nbl, H TO, YTO CBETOBasi AblMKa oO6pasoBaHa AHIUL
3a CUET PAaCCesAHHbIX AydeH, HAywWHx OT AaMmbt.
[Tpu nabarroaenun ob6prunbix, He camMocBeTAILHXCA
npeAMETOR CBeTOBasA JAbIMKa o6pasoBaHa paccesiH-
HbBIMH CBETOBbIMM AyuYaMH, HAYLIMMH CHadara K
ocBellaeMOMY 06beKTy, a 3aTeM OT Hero K 0O6bex-
THBY nepejaromedi kamepnl. EcTecTBenno, aro sp-
KOCTb CBETOBOH JAbIMKH B DTOM CAy4ae sipue M BH-
AMMOCTDb YXyZAlIaeTCA.

Ouznako, kak Mbl ceiluac yBUAHM, M OGBIYHLIE,
He CaMOCBeTAUIHeCS MpPeAMETbl MOXKHO MOCTaBHUTD
B YCAOBHS, NPHUOAKKAIOLINECA K YCAOBHUAM Habato-
AeHHUs CaMOCBETSAILUXCSH, COBAATb AAA HUX TaKOH #e
pexum ocsemerus. Jas storo neo6xoaumo pacno-
AOKHMTb HCTOUYHHKH CBeTa KaK MOXHO GAHMMKe K Ha-
6atozaeMomy npeameTy. loraa cpeToBas ABIMKa
6yaer ob6pa3oBbIBaTbCA TOABKO NPH pPacmpocTpa-
HEHUHW OTPaEHHbIX CBETOBBIX Ay4eH, T. €. CO3ja-
ZyTca ycAoBHs, 6AH3KHe K TeM, MpU KOTOPBIX Ha-
6A0zaeTca camocBeTanuiica noeamer. Beaeacreue
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DTOro BO3PAcTaeT M BO3MO:XHasi JAAbHOCTb BHAH-
MOCTH.

Oanaxo Ha npakTHKe ZareKO He Bcerha MOMHO
BBINOAHHUTb 3TO ycAoBHue. | lonpobyiiTe-ka MOZHECTH
CHABHYIO OCBETHTEAbHYIO AaMIly BIAOTHYIO K Ka-
KOH-HHOYAb KpynHOH pbibe, HaxOAALLeHCA B JecAT-
ke meTpoB oT mepezatoueit kamepr! Hasepnoe sbt
He CMOXKETe DTOr0 cAeAaTb. A ecAM CMoO:KeTe, TO He
Aydme Au 6yAeT NepeABUHYTb NOOGAMAe yiKe He
TOABKO OCBETHTEABHYIO AaMIly, HO H CaMylo mepe-
zaromyio Kamepy? Ouesugno, Takoit cnocob ocse-
INeHUsl NMPHMEHHM AMIIb B TeX CAydYasX, Korja K
06beKTy HaGAIOZEHHUS MOKHO BIIAOTHYIO NMOABHHYTD
OCBETHTEAb, HO HeAb3s MPUGAHBHTD NepPeAarolly o
KaMepy.

Ecau neys06HO0 BHIHOCHTD CBETHABHHMKH ZaAeKo
RIEpej, TO HE MOTYT AM HMX 3aMEHHTb CBETOBbIe
BCMBIIIKH, POM3BOAUMbIE C TOMOILBIO KaKHX-AH60
NaTPOHOB, HaYHHEHHBIX cBeTOBbIM cocTaBom? Cee-
TOBble NMATPOHBI JOAKHBI KaKHM-TO MNPOCTEHIIHM
IIyTeM ZOCTUraThb HaBAIOZaeMOro NpPeAMETa H TOAb-
KO 1O JOCTH:KEHHM ero BcmbixuBaTb. (ueBHzHO,
®TOT Ccrioco6 TakK:Ke NMPaKTHYECKH HeyAoGeH.



BbICTPEE
CBETA?!

Heab3s Am cosgaTh ycaoBus ocBemenus, obec-
MeYHBaOIIHe OTCYTCTBHE JbIMKH, MAH, TOYHEE TOBO-
pA, MUHMMaAbHYIO JbIMKY, H IpH OGBIYHOM pacro-
AOKEHHH CBETHABHHKOB, T. €. B6AH3H KaMepbl?

[lpeamoraraior, yTo MO2KHO, HO AAS BTOTO HYX-~
HO, 4TOGBI MCTOYHHK CBETa OPEA He HEIPEePbIBHO,
a gaBaA 6bl OTZeAbHble BCHbIIKH, uMnyAbcbl. Cae-
TOBOH MMIYABC IOCBIAAETCSH HCTOYHHKOM Ha 06DbeKT,
OTpax<aeTCsA OT HEro M BO3BPAIAeTCs K INepejai-
meft xamepe. Ecam gauTerbHOCTD CBETOBOro HM-
NMyAbca, BOCIIPUHHMAEMOro KaMepoH, ZOCTaTOYHO
KOPOTKa, pacCesHHOe M3AyueHHe NMPUJET K KaMmepe
MO3:Ke OCHOBHOH YaCTH HMMIIyAbCa, OTPa:KEHHOTO
or Habaozaemoro obbexkta. YTo6BI OTCEub HacTb
CBETOBOTO HMIIyAbCa, HECYLIYIO IOAEe3HyI0 HHQOP-
Mauwuio otT 00beKTa, OT €ro XBOCTa, COCTOSIIET0 M3
paccesHHOI0 cBeTa, KaMepa JOAX(Ha OBITL CHabxe-
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Ha ocobmiM 6bicTpoAeiicTByomum satsopom. OT-
KPbITHE 3aTBOPAa JOAMXKHO MPOMCXOZUTb C Onpede-
AeHHOH 3aZepKKOH B 3aBHCHMOCTH OT AAMHBI IyTH
CBETOBBIX UMIYABCOB B BoAe. Bca ycraHoBka B 1e-
AOM JAASL OCBELIEHHs B BOJAe Ha HOBOM IPHHIIHITE
HECKOABKO HaIllOMHHAaeT COBPEMEHHBIH paJHOADKa-
TOP, HO OTAHYAETCs OT HEro PSAOM O4YeHb CyLie-
wecTBeHHbIX ocobennoctell. [lpexae Bcero meobxo-
ZAMa O4YeHb MaAas JAHTEABHOCTb CBETOBOH IMO-
CBIAKH.

Anrauiickue yueHble, HalpuMep, CUHTAIOT, YTO
HOBasi CHCTeMa JOAXHa paboTaTb Ha CBETOBBIX M-
MyAbCaX, HMEIOIUUX AAMTEADHOCTb NOPSAAKAa OAHOH
coToil MuKpocekyHabl. Ho mnoAyuuTs aocTraTouno
MOILHBIH CBETOBOH HMMIYAbC AAMTEABHOCTBIO B 0J-
HY CTOMHAAHOHHYIO JOAIO CEKYHZBI — 9TO caMa 110
cebe croxcHast 3ajava.

B zanHoM cAyuae oHa OCAO:KHSETCS elie H TeM,
4YTO HE06X0ZHMO O6ecneudTb AOCTATOYHO BBICOKYIO
YaCTOTY HOBTOPEHUS CBETOBBIX IIOCHIAOK.

Byaywmee mnokazxer, xakolf M3 HOBBIX MeETOZOB
OCBellleHHs] ZaCT HaMAYYIIHe Pe3yAbTaTbl B MOA-
ROZHOM TeAeBHUZeHMH. A moKa, Kak TO yacto 6pi-
BaeT, B TeXHHKe NOZBOJZHOrO OCBELIEHHs HAYT Ha
KOMIPOMHCCHOe pelreHHe Borpoca. Jas ymeHbue-
HUSl BAMSIHHSI CBETOBOH JABIMKH CBETHABHHKH CTa-
PAIOTCS OTHECTH, TIO BO3MO2HOCTH, B CTOPOHBI OT
nepeaarolieii KamMepbl ¥ BBIABMIAIOT HX KaK MOMKHO
AaAplie BIepes.
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KAK BHJAT PbIEbI
H NEPEJAIOIIHNE
KAMEPDBIR

Kak suaat ppi6er? Otser na 310T Bompoc oueHb
MHTepeceH AAA KOHCTPYKTOPOB MOABOJHDBIX TEAEBH-
SHOHHBIX YCTaHOBOK. DBeap pbibnl :HBYT B BOZAC
MHUAAMOHBE M MuAAnonbn Aet! Moxno mnpeanona-
raTb, 4TO y2K OHH-TO XOPOINO MPHUCHOCOGHAHCH AAS
nabriogenuit B Boge. lloatoMy 6biA0 6BI OueHb
HHTePEeCHO y3HaTb, KAKOBO [OAe 3PeHHsA y pPbIb,
KaKue [IBeTa OHH Hau6G0OAee¢ XOPOMIO BUZSAT, KaKOBa
KOHTpAacTHasg YyBCTBHTEABHOCTb HX 3pEeHHA H, Ha-
KOHell, KaK ZaAeKO OHH MOTYT BHAETb B BOJE.

Ho ue rtax-to npocto moayunts y pni6 orseTH
Ha Bce aTH Bonpochi!

Yaxe ZosoAbHO AaBHO aMepuURaHCKOMY (QUBHKY
Byay yaaroco onpeaeautn moae spenns raasa poi6.
C nomowpbio psafia OCTPOYMHKIX OMBITOB OH HAlIeA,
YTO MOAEe 3peHUs Ka:kJOro rAasa Phbifpl COCTaBASET
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okoro 180°. 1o ouen» mMmHOro — BHAETb B LEAOH
noaycdepe oauum raasoMm. Jlas cpaBHeHHS MOMHO
CKa3aTb, YTO NOAE 3PEHHS HEAOBEYECKOTO FAa3za B
BO3ZAyXe He COCTAaBASIET H JABYX TpeTell MoAa 3peHus
poi6bo. Ecan BcmomMHuTh, uTO rAaza y pwi6 pac-
[OAOKEeHB! 1O 60KaM rOAOBBI, TO HaAO MPH3HATD,
YTO PHIGbI MOTYT BHJAETb OJHOBPEMEHHO BMepel H
Hasaj, T. €. NPOCMaTPHBATDb MNOYTH BCE OKPY:Kaolee
ux npocrtpanctBo Bogpl. CToAb mupokoe none spe-
HUsA HeO6XOAMMO H IPH NOABOAHBIX TEACBH3HOHHBIX
Habarozenuax. Ho cospemennas ontuka nozsoa-
HOTO TEeAEBHAEHHs elle JZaieka OT JOCTHIKEHHs
STOH LleAH, XOT#, CyAsA MO COOGIIEHUAM [€YaTH, YiKe
HMEIOTC KaMepbl, MOAe 3pEeHHs KOTOPHIX B BOJAE
cocTaBasier Heckoabko 6oaee 100°.

Hcnoabsoranne nepeaaroieii kamepnl ¢ 60Ab-
DIMM YrAOM 3pEHHsl [O3BOASET CPa3y YBHAETDb
60AbIIOH yuacTOK NOBEPXHOCTH. DTO 0CO6EHHO Ba K-~
BO NPH NPOBeZeHUH KOHTPOAbHBIX HabAOAEHHH B
noprax, rae obbIYHO BOJAa MaAO MPO3padHa H IO-
aTOMy MNepejalllylo KaMepy HeAb3f OTHECTH [0-
ZdaAblle oT ocMaTpuBaemoro cyAla. Cosaannt o6bex-
Tuenl ¢ yraom sperus B 180° (B Bosayxe), HO B
NOABOJAHOM TEAEBHAEHMH OHH [OKa He MPUMEHAIOT-
¢ [lpuuunofi sToro sBAsieTcA pAd HeZOCTATKOB, B
TOM YHCAE MaAasi CBETOCHAA.

A TereBHuzenue noA BOAOH HykKAaeTcss B CBeTO-
CHAbHBIX 06BEKTHBAX, TaK KaK BCAACTBHE 3Ha4H-
TeAbHOIO OCAAOACHHA CBETA €T0 MOJ BOZOH He %ma~
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TaeT AAsi obecreyeHHss HOPMAaAbHOH paboThl Nepe-
Jamoied Tpy6Ku.

Kaxoso e nsernoe spenme pni6? Kauaguaar
6uororuueckux Hayk B. P. Ilporacos mamea, uro
CHEeKTpaAbHasA YYBCTBHTEABHOCTb TAas pPbifbl He
OXBaTbIBAa€T BCEr0 BMAHMOILO YEAOBEKy CBETOBOIO
auanasoHa. Y pasHbIX PHi6 HMEETCS paBAHuYHAA
YyBCTBHTEADHOCTb MO crekTpy. Flanmpuaep, peibor,
[POBOAALINE BCIO KHBHP B UHCTBHIX «IOAYObIX» BO-
zax (mampumep, aKyAra), COBEPIIEHHO He BHAAT
kpacubix Ayueit. ['Aasa gpyrux pe6, xax, Hanpu-
Mep, XKUBYILEro B MYTHOH BOZEe cOMa, HaoGopoT,
HMEIOT MaKCHMYM YyBCTBUTEABHOCTH B 0OAacTH
kpacHbix Ayuedt. Maxkcumarbras —cnekTpaibHan
YYBCTBHTEABHOCTb [Aa3 Pa3AMUYHBIX PHI6 mpHUMep-
EO COBMaZaeT C MaKCHMaAbHOH MPO3PavHOCTbIO BO-
Zbl, B KOTOPOH :KHUBET JaHHbIH BHUA.

Hrak, ppi6pr 20r0ABHO X0pOWO NMPHUCHOCOGAEHDE
ZASL BHIEHWMSI B BOJES, YSro HEAL3sl TMOKa CKa3aTb
PO COBPEMEHHbIE Mepelaloiine Tpy6KH.
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«JAHUTE MHE
TOYKY OITOPbI!L..»

3To BOCKAMIaHMe, MPHIHMCbIBaeMOe 3HaMEHHTO-
My ydyeHoMmy ZApeBHocTH Apxumezy, Mbl He pas
SCMIOMHHAAM NPH pa3paboTKe MexaHM3Ma JAS HO-
BOpOTa mepejaiomeii kamepbl B BoZe. llpezamme
roBoput, 4To Apxumes 6bIA HaMepeH C IOMOLIbIO
pbluara cABHHYTb 3emHol map. Hama sazaua 6pira
SHAYHTEABHO CKPOMHee: TPe6OBaAOCh AMIIb HaHTH
croco6 yBepeHHOro ylipaBAEHHs B BOJE MOAOZKEHHEM
MareHbkoi nepegaromeit xamepni. Oamaxo u 3TO
OKa3aAO0Ch He TaK y MPOCTO.

Kak aTo wacto 6piBaeT B Hayke, Hag penreHHeM
OHOH 3aZayd OJHOBPEMEHHO PaGOTaAM B PasHBLY,
£TPaHax.

Buaumo, ozuum u3 nepBBIX HEKOTOPBIX YCFEXOB
B 3TOH ob6aactu Zob6uncs oppunrron, B Kamage.
On ucnoapsoBan AAs NMOBOPOTa CBOEHl KaMmeph
rpe6Hble BUHTBI, IPHBOJUMbIE B ABHKEHHE HEGOADL-
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WHMH 3AekTpoMoTopamu. Kamepa Toppuurrona
HMeAa TPH TaKHX BHHTa, KOTOpble U o6ecrneunBaiH
ee MOBOPOT B PasAMYHbIX HampaBAeHHsax. Ho ator
cnocob He cyeHb yZ06eH 1O HECKOADKHMM NPHYHHAM.
Hanpumep, ars Toro uto6n yaepxaTb xamepy noa
EOJOH B ONpejeAeHHOM HaNnpaBAEHHH, HeOGXOZHMO
uacTo nozpabaTbiBaTh BHHTaMH. llpn Haauuun Te-
YEeHHs] AW BOAHEHHS MO:KeT CAYYHTbCA TakK, 470
NPUAETCA 3aCTaBAATb BHHTbI pabOTaTb Hempepbis-
vo. M ato Toxe ouenwn meyaobmo. Paboratoumue
EHHTBI CO3JAtOT BOKPYT CTPYH BOABI, KOTOPbie MO-
ryT pacnyraTb HabGAIOZAaeMbIX :KHBOTHBIX, a IPH
HabAIOZeHUAX ¥ AHA CTPYH OT BHHTOB MOTYT IOZ-
HATb HA CO JAHa M B3MYTHTb Boay. Kpome Toro,
paboTaloliye BMHTbI CO3/JalOT LIyM, KOTOPBIH HHO-
ria MoxeT GbITb OUeHb HexeraTeAbHbiM. Hazo 6oi-
AC HaHTHM KaxoH-To APYTOH, Ay4IUHH cnocob.
Anraufickue yueHnle MNPEAAOMHAM HCIOAb30-
paThb NPUHIMN MEpUCKONa. B 3ToM caydae cama
uepejaiolilas KamMepa ¢ TPYOKOH OcCTaeTCss Hemnog-
BHKHOH, a BpallaeTCs NEPUCKONHYECKas TOAOBKA.
Ho u y atoro cnocoba ectb cBou HeazoctaTku. Ha-
6Ar0LaeMblll NpeAMeT MOMSET OKa3aTbCA 3a Npeje-
AaMH TOAS 3peHus kamepbl. Kpome Toro, Bo MHO-
IHX CAyYafiXx KeAaTeAbHO, YTO6BI NOBOPAaYMBAAACD
BCA KaMepa LIeAHMKOM. DTO COBepLIEHHO HEO6XOAUMO,
HalpHMep, €CAH Ha CaMOH KaMepe yKpPEeNAeHbl AO-
BYWIKH AASl OTAOBa HaBAIOZaeMbIX KHBOTHDIX.
Tlouemy HeAb3s TOUHO ynpPaBAATb ABHKEHHAMH
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kamepnt B Boge? Her touru onopri. Bor xorza mu
scnomuuan Apxumesal Kawmepa sucur na xonue
ZAMHHOTO U OTHOCHTEABHO TOHKOT'O TPOCAa HAH Ka-
6eab-tpoca. Hu rot, Hu apyroii me ob6ragaror zo-
CTaTOYHBIM CONPOTHBAEHHEM Ha CKpyuuBanue. Ecan
B35Tb DAEKTPHUYECKUIl MOTOPYHK, LIOLBECHTD €ro Ha
KOHE JAHHHOTO TPOCA, a K €ro BaAy NMPUKPENHUTb
nepejalomylo- KaMepy, TO MPH BKAIOYEHHH MOTOp-
uHKa B CeTb HauHeT BpalaTbcs... Kak Bbi AyMmaere,
uto? Bonpeku o:xuganuio, BepreTbcs HauHer... cTa-
top moropal Oun 6yzer saxpyuusaTb TpoOC, Ha Ko-
TOPOM NOJBELIeH, a Nepejaromias Kamepa 6yaer
ocrasarbcs Ha mecre! Ilpoucxogur sto noromy, uro
MOMEHT MHEpPIHM Y TAKEAOH KaMepbl O6BIYHO 3Ha-
9UTEABHO 6OAbIIIE MOMEHTa HHEPLMU AETKOrO dAEK-
TpoMoTopuuka. Ho ecan caeratp MOMeHT HHepuHM
NOBOPOTHOTO YCTPOHCTBa BO MHOro pas 60Ablue,
yeM MOMEHT HHepUMH MNepeialolied KaMepbl, TO C
NIOMOLIbIO MOTOPA KaMepa CMOKET NOBOPAYHBATBCS.

Kax, oanako, sto caeratp? Beabp yBeamuuts
MOMEHT MHEPUHM AI6Oro mpeiMeTa — STO 3HAYHT
YBEAMYHTD €ro Maccy ¥ YBEAHUHTb PacCTOSHHE STOH
Maccol oT ocu Bpamenua. Ho yeeanunTp maccy —
3HAYMT CAeAaTb npeiameT 6oree TameAbiM. A 5T0
oueHb HexeAaTeAbHO. |lepezaromas xamepa moa-
BOZHOH TEAeBUSHOHHOH YCTAaHOBKM He JOAXKHA
BecHTb Ha Bo3ayxe 6oabme 50 kuaorpamMmos, nHaue
c Heft TpyAHO 06palaTbCA BO BPEMA KAaUKH CYAHA.

accy MexaHM3Ma [OBOPOTA KEAATEAbHO CAEAATD
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no kpaiineit mepe 8 10 pas 6oabme mMacchl Kamepsbi:
AeCATHKPATHOe yBEAHUEHHE MOMEHTa HHEPUHH Ka-
Mepbl SIBAseTCS MMHMMaAbHbiM. Ayume, ecau Macca
NOBOPOTHOrO MexaHu3Ma 6yzer 60oabiue, HamPUMeP,
B 100 pas. Toraa npu nosopore kamepn! Bpaaio-
KA ee MexaHusM 6yZeT OCTaBaTbCs MPAKTHUECKH
HenozeuxubiM. Ho B 3ToM cayuae canmkom yx T8-
#eAOH MOAy4aeTcs BCA KoM6HMHAUHA W3 KaMepbl H
MeXaHH3Ma AAS ee OBOPOTa.

Brixoz 6bia Bce xe Haiizen.

Aioboe Tero, Haxoxsimeecs B BO3AYXe UAH B
BOoZe, Kak 6bI mpHcoegHHsieT K cebe HEKOTOPOEe KO-
AMYECTBO OKPY:KAIOLIErO €ro BO3JAYyXa HAH BOZABL
Muaue rosops, Bo Bcex ABuMMeHHAX AaHHOTO TeAa
NPHHHMAeT y4YacTHE HEKOTOPOe KOAHYECTBO OKPY-
#alomero ero BemectBa. |lpucoegnnenHnas Macca
3aBHCHT OT (Qopmbl Tera. Jlas Tea xopowmo o6Te-
KaeMoH (opmbl oHa MaAa. Hao6opor, ars Tea nao-
X0 o6TekaeMoH (OPMBI mprcoeAuHeHHasi mMacca Be-
anka. Hanpumep, ars xopomo o6texaemoro Teaa
BepeTeH006pasHoil popmbr (AAs AupH:kabas) npu-
coepuHeHnas Macca (BbIYMCAeHHas OT ero o6bema)
cOCTaBASIET BCero Aumb 8 mnpouenTtos. Y mapa npu-
coeauneHHas Macca pasHa J0 npoueHtam, a AAs
NAOCKOH MAACTHHKHM OHa emle 6oabiue. Bor aTy-To
Maccy W yA06HO HCNOAB30BaTb JAAS CTabHAM3aLHUHU
Mexanusma mosopota. Caeayer Aumb cHabauTb
€ro KOKyX NMAOCKOH NAACTHHKOH ZOCTATOYHLIX pas-
mepos. [lpu norpyxenun B Bogy k nAacTHHKe npH-
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COPAMHNTCH BHAYMTEAbHAS Macca ORpyaioleH ee
BOAbI — M HeOO6XOAUMDBIH BLICOKMH MOMEHT HHep-
uun obecneuen. A MoOZHMMATb M CMyCKaTb KaMmepy
€yaeT HeTpyaHO, TaK Kak cTabHAHM3aTOp H3 Aer-
KOro crnaasa BecHT MaAo!

[lepemii onbiT MbI  caerarn B AabopaTopHH.
Bmecrto nepeasaioiyeii xamepnt Anexcanzp Cepree-
Buy A6pamMoB, HHxEHEpP H TAABHBI MeXaHHK AaGo-
PaTOPHH, B3AA KyCOK 3J0POBEHHOH TPyObI M3 Kpac-
HOH MeJH M NOABECHA €e K NOTOAKY Ha TOHKOM TPO-
ce. Tpy6a moBucAa HaZ NMOAOM B FOPHU3OHTAALHOM
noaoxenuu. K Tpy6e cunsy on npukpenna aaekTpo-
MOTOPYHK C PEJYKTOPOM, Ha BBIXOZHOM BaAy KO-
TOPOro yKPenuA B KaueCcTBe CTabuAM3aTOpa PAaKOK
us danepnor. [log Tpy6y cunsy noacrasua 60AbLIOH
npoTHBeHb € BOJOH, B KOTOPYIO MOrpysHAcs (aa-
a0k, DoabmuncTBo coTpyanuxos AabopaTopuu €
HeJloBepHEM CMOTPEAO Ha CTPAHHOE COOPYKEHHE.
Ho npu exAlouenun Toka B 1enb MOTOpPUHMKa THxHce-
AeHHas Tpy6a BAPYr Hauara MeJAEHHO BpalaTbes!
[lpasaa, cTrabuausaTop B BOZE TO2e He ocTaBaACsH
na mecte. Ho Bce e aTo 611 ycnex.

Brian caeranbl Heo6xoauMble BBIMMCAEHMA, M
koHcTpykTop B. PohixAoB paspaboTar KOMmakTHbBIH
MexXaHH3M, KOTOPbIH 6bIA crocobeH MOBOpPauHUBaTh
IapOBHAHYIO NepelaloIlyi0 KaMepy B MOpe.

CnycTs HecKOABKO MecCALEB Mbl NPOH3BOAMAN
HCMBITAaHHA HOBOro ycTpodicTBa B I oay6oit 6yxre.
B uncroii Bose y 60pTa ®KCHEAHLHOHHOrO CyZAHa

52



«Doperb» 6p1r0 Xopomro BHAHO, kak Goabol u
TAMEADIH CTaAbHOH IIap, TMOBUHYSACbH BOAE ornepa-
Topa, NOBOPavYMBaACs B AIOGOM HampaBAeHHH: Bripa-
BO M BAEBO, BBEPX M BHH3; a GOAbIIOH cTabHAu3a-
TOP, MPHUKPENAEHHBIH K KOPMycy, B KOTOPOM OblA
3aKAIOYEH MEeXaHH3M, OCTaBaACs NPaKTHYECKH He-
nozsuxupiM. CTosA, 4TO HasbIBaeTCA, Kak BKOMaH-
Holli. D10 6blAa yke HacToAwas nobegal

[lpucoeanuennas macca, MHOrMM KasaBmIafCst
mupuueckoi, paboTara BeankoAenHo!



OT CAHEM
K noaBoJHoOMy
BEPTOAETY

[lpeactaBum cebe, uTo MBI pemrmAm OCMOTPETD
C MOMOIUbIO MOABOZHOH TEACBH3MOHHOH YCTaHOBKH
KaKOH-TO y4aCTOK MOPCKOro AHa. JlAs 3TOro Mul
CIOYyCTUM INepejaloiuyio KaMepy B MOpe, MNOMNPOCHM
Kan¥TaHa JaTb CaMblH MaAbli xo4 u 6yzem OyK-
cupoBaTh Hamy kamepy. Ho amuo mopsa peaxo 6wi-
BaeT POBHBIM, H OYEHb CKOPO MOXET CAYUHTbCS TaK,
YTO HWAAIOMHHATOpP KaMepbl 3apOeTcsi B HA, a ToO,
ellle Xy:Ke, KaMepa yAapHTCA O CKaAy. Kak e Hazo
nocTynaTth, 4To6bl 3TOro He cAyuHAoch? Ilepsona-
YaAbHO Mbl MPHMEHHAM AAsi GYKCHPOBKH KaMephl,..
canu. [la, 60onree uAM MeHee O6bIUHBIE CTaAbHbIC
CaHM, KOTOpble eAyT Ha OyKcHpe y CyAHa MO MOp-
CKOMy ZHy, a Ha CaHfAX yKPe[AeHa Hepejarolgas Ka-
Mepa, 06bEKTHB KOTOPOH CMOTPHUT Ha JHO.

Ho passe canu moryT cumtatbes yzosreTBOpH-
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TEAbHbIM CpPEACTBOM MNEPEABHIKEHHA 1O MOPCKOMY
any! B camom zeae, mpeanoAosuM, 4To Ham Heob-
X0AMMO JETaAbHO OCMOTPETb KaKOH-TO y4YaCTOK.
ZAs sToro Heo6xoaMMO MOCTENeHHO, METP 3a MeT-
pOM, MepejBHMraThb MepejaloIlyio Kamepy, AeAas
OCTaHOBKM B HY:KHbIX MecTax. Kak 6biTb B 3TOM
cayuae? [JleaaTb 37O, MaHEBPHPYS CYAHOM, € KOTO-
poro onymena kamepa? Oamako nepessmaenue c
MeCTa Ha MeCTO B MpPeJleAaX HECKOAbKHX AEeCATKUB
METPOB Jaxe He OYeHb GOABIIOrO CyJHa BbI3bIBAET,
KaK npaBHAO, 60AbIIHE 3aTPYAHEHHA.

[lepememaTh Kamepy ¢ momoilbi0 TPOCOB BAOAD
6opta cyana? Jonyctum. A uTo AenaTb, eCAH HyH-
HO OCMOTPETb KaKyIO-TO CKaAy, HaxoAAUIyIOCA B
5—10 meTpax no neprnenanxyasnpy ot 60pra cyaHa?
ITockoabky y cyaoB 60k0BOTO X0Aa HET, TO HHYEroO
HHOTO He OCTaeTcs, Kak CyAHY CHUMaTbCA C AKOPSH,
NPOXOAHTH HEMHOTO BIepel HAH Ha3aj, AOATO Ma-
HeBPHPOBATDb, MPEMAE YeM YAACTCA [ONACTb B HYHi-
Hyi0 TouKy. Beibp HeT HHKako#i rapaHTHH, uYTO C
IIepBOro 3ax0ja yAacTCHA BBIHTH Ha HYXKHOE MECTO
M 4YTO MaHeBp He MPUAETCA NMOBTOPATb HECKOABKO
pa3. DTO OTHUMAET MHOTO BPEMEHH H YTOMAAET 9KH-
na.

He wmanespupys cyamnom, sagauy MoxHO pe-
LIMTD, ECAH HOCTaBHTb Mepejaloumylo KaMepy Ha ca-
MOXOZHYIO TEAEHKKY, CIIOCOGHYIO MepeBHraThCs 10
mopckomy any. OaHa M3 MOCAeAHHX 3arpaHHYHBIX
CaMOXOAHDBIX TEAeEK AAS 3TOH LEAH HMeeT ryce-
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HUUHDIH X04 M croco6Ha yaaasTbes a0 8 Kuaomer-
poM oT cBoeit 6asp. Omna HMeeT OKOAO ZAecATKa
pPasAHYHBIX TEAEBH3HOHHBIX KaMep. | Ay6uny mo-
rPpy:KeHHs TPeZNOAAraloT BCKOpPe AOBECTH A0 6 xu-
aomeTpoB. C nosprennem moZoGHBIX TeAEKEK MOA-
BOAHOE TeAeBHZEHHMe MOAyumAo Hord. Ha rycenmu-
Ilax TeAexka crnocobHa nepejzBUraTbCa MO MOPCKO-
My aHy. A Kak 6bITb, €CAH HaZO OCMOTPETb 3aTo-
HyBIIee CyZHO HAHM MPOAESTb moj HuM? |akas Ha-
ZO6HOCTDb BCTPeyaeTCs MPH aBapHHHO-CIacaTeAbHBIX
pa6orax. Jas obecreyenus crnacaTeAbHBbIX oOmepa-
Ul 104 3aTOHyBLIEM CyAHOM 6bIBaeT HeO6XOAHMO
nporamuth crpony (Tak HasblBaeTCA MNpPOYHAs
CTaAbHasi A€HTa, K KOTOPOH MOTOM MPHKPENAAIOTCA
MOHTOHBbI AASA NOZbeMa 3aTOHYBLIEro CyAHa Ha mo-
sepxHocTb). Ho ecam camoxoanas Teremka 6yaer
3apBIBaTbCSl B MA, CTPEMSACh MPOHTH M0J 3aTOHYB-
UM CyJZHOM, TO OHa CHAbBHO 3aMYTHT BOZY 4 one-
paTop He CMO2KET HHYEro YBHAETb C MOMOILLBIO Te-
AeBU3HOHHOH Kamepbl. Kak #e B aTom cayuwae omn
6yaer ynpaBaaTb Teresmkod? TyT Ha momoigp Mo-
KeT npuiTH KnbepHeTHKA.

Ku6epneruka nossoasier cHa6auTb caMOXOAHYIO
TeAeXKy Heo6X0JHMbIMH aBTOMAaTHUECKHMH YCTPOH-
CTBaMH, HaJleAeHHbIMH HEKOTOPBIMH «MO3HAHHAMH»
Ha CAydYaH, eCAM Ha NYTH BCTPETATCA KaKHe-AHHO
npenarcteusa. Hanpumep, ona cmoxer camocros-
TEADHO 3ax<e4b ra30BYI0 IOPEAKY H NPoJeAaTb ce-
6e npoxoa.
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Maker mozo6HON TeAexKnm MOCTPOEH HHKeHe-
pom A. C. A6pamosnim. Tenemra umeer Koaeca,
o6AajaloniHe MarHHTHBIM NPHUTAXKeHHeM. Daarosa-
PR 9TOMY OHa MOXKET MepeABHTaTbCA MO CTaAbHOH
obwKBKe CyAHa NMOA BOJAOH M HecTH Ha cebe He-
6oabmoit rpys. Teaexkka HMeeT PyAb, C NMOMOLIbIO
KOTOPOro ee MOMHO HampaBUTb B AlO6YIO CTOPOHY.
3a coboit Teremxa Taner kaberb. logobubie Te~
AEKKH C NepefaloliuMH KaMepaMH MoOxHO O6yjer
NPUMEHATb CO BpPeMeHeM JAs OCMOTPa CyAoB 6e3
3ax04a B AOK.

Ouanako zaxe xopomas caMoOXoAHasm TeAeXKa
He MO2KEeT PELIMTb BCeX 3aZa4, BOSHUKILIUX PU MOA-
BOAHbIX Habaroaenusx. Beab ouenp uacto 6biBaer
HY(HO OCMOTPETb KaKOH-TO mpejMeT, KOTOPHIi Ha-
XOAHTCHA HE TOABKO B CTOPOHE OT IKCMEeAHLHUOHHOI'O
Cy4Ha, HO U B HECKOAbKMX MeTpax Haj AHOM. |a-
KOH cAy4all BO3HWKaeT, Hampumep, nNpu Heo6x0Au-
MOCTH OCMOTPa CeTell HAH JPYrMX OPYAHH AO0Ba,
HaXOASALUUXCH Ha HECKOADKO METpPOB  Bblllle AHA
mops. B aTom cayuae camoxoanas Teremxa momoub
ye He cmoxeT. [ [o3TOMy Heo6x0ZHMO MMETb BO3-
MOMHOCTb MaHEBPHPOBaTb Mepejaroieidl KaMepoH
no seprukaru. lloao6ubie kKamepnl yae cyimecrt-
BytoT. Takas KaMepa MMeeT MHOTHe Y3AbI, ZeAalo-
mwHe ee moxoxeit Ha nozsoanylo Aoaky. Hanpu-
Mep, B BepXHEH YaCTH CAaMOXOAHOH KaMepbl HMeeTcs
6aK, KOTOPbIH sABAsIeTCH OGAAAACTHOH IIHCTEPHOM.
C6oky kamepbl HMelOTCA 6aAAOHbBI CO C2KATbIM BO3-
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AYXCM, CAYKAIUMM ZAS NPOAYBKH 6arracTHON LHC-
TEPHbI M, BO3MOXKHO, JAAsf NHUTAHUA JBUraTeAel
aByx rpebubix BuHTOB. Kamepa cBsizana c cyzuom-
maTkoi (MAM ¢ 6eperom) crmeuHarbHbIM KabereM,
aauna koroporo gocturaetr 600 merpos. Ona nmeer
NOZROJHDIE CBETHABHHUKH, AE€TKO ynpaBAafeTcs H 06-
AajaeT OCTATOYHO BBICOKOH TOHHOCTBIO Xo4a. Ho
y Taxkoi KaMepbl HUMEIOTCA H HeAOCTAaTKH, CBOHCT-
BeHHbie NOJABOAHBIM AOZKaM. OTO NpexAe BCEro
orpaHnvueHHas ray6una norpy:enusa. Jias Toro
4yTo6b! M36aBHTDCSA OT DTOrO OrpaHHYEHHHA, HPH CO-
3JlaHMH TAY6OKOBOZHBIX CaMOXOZHBIX TeAEBH3HOH-
HbIX KaMep, BHAHMMO, NPEACTOMT BOCIOAb30BaTbCSH
ONbITOM, HaKOMAEHHbIM B CTPOMTEAbCTBe GaTHEKa-
¢os.

3acAyxuBaeT BHUMaHHA NMpPeAAOKEHHas HeAaB-
Ho npodeccopom [Tukapom naes cosgauns noasos-
HOTO «BEPTOAETa» JZAA HUBYUYEHHS NPEJEAbHBIX TAY-
6uH oKeaHa.



CTAABHAA
PYKA

«...CTpaHHy10 KapTHHY BHAEAM HeAaBHO yue-
Hble-aTOMHHKH, TpHTAAIIeHHble B OZHY M3 Aabopa-
Topuit pupmor «/lxenepan srexTpHK».

B xommaTe A0BKO JZBHrarachb 3aMbICAOBaTasn
MallHHa, NOXOKafl Ha MapCHaHMHA W3 (PaHTaCTH-
yeckux pomanoB. Kaxk sanpasckuit kaBaArep, OHa
nomorana ZaMe HazeBaTb M CHHMaThb MaAbTO, JO-
cTaBara M IoJaBaAa el pasAuuHble Bemuu. JBuse-
HHS KaBaAepa GbIAH TOUHbIMH M AOBKHMH». DTO —
OTPBIBOK M3 CTaThH B :KypHaie «.SHaHHe — CHAA»
(Ne 8 3a 1957 rog), B KOTOpO#H OMHCHIBaeTCA «CTaAD-
HOll KaBaAep» — pPO6OT, MOCTPOEHHBIH AAS PaGOThHI
Ha aTOMHbIX HeHTpax. Bo Bpems onucanno# gemon-
cTpauuu POGOT YNPABAJACH IO MHOTOMKHABHOMY
Ka6GeAro AAMHOH Bcero 6 MeTpOB, HO MpeAmoAaraer-
CA, WTO B AaAbHeiluleM 6yZeT RO3MOMKHQ ympaBAe-
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HHe UM mo pajguo Ha pacctoanun zo 6000 xunro-
MeTpOB.

B naBuaboHe, MOCBAILEHHOM MHPHOMY HCHOADb-
30BaHMIO aTOMHOH 3Hepruu, Ha BricTaEke ZocTH2e-
muit Hapoauoro xossitictea CCCP, B Mockee, ectn
AOGONDBITHBIH DKCMOHAT — MEXaHHUECKHE «PYKH»
HAn MaHunyaatopr:. [locae He6oAbmOR npakTHRM
HeTPYAHO HAayYHTbCS NPOH3BOAHTb C MX MOMOILDHIO
pasAMYHbBE HECAOXHbIE OTepaluu B GOAbIIOM 3a-
CTeKAGHHOM mKady, HaXOAACb OT HEro Ha PacCTOA-
HHM B HECKOAbKO MeTpoB. PaboTa «pyk»-MaHMMy-
AsTOpoB ouenb TouHa. C MoMoIIbI0 HX MOXKHO cae-
AaTb Jaxie CBOIO NMOAMHCh, COXPaHAA XapaKTepHbie
0CO6EHHOCTH NoYepKa.

Bosnuxaer sonpoc: meab3ss AM CHa6AWTb Mexa-
HHYECKMMH «PYKaMH» NCABOAHYIO TEAEBH3HOHHYIO
xamepy? Omnu moram 6bi OKasaTbCH OYEHb IIOAE3-
HbIMH B TeX CAydYafxX, KOTZa HY?KHO HOAHATb CO AHa
KaKoH-AM60 IpeAMeT HAM BsATb obpasey AaHHOW
PaCTHTEAbHOCTH.

Ho 6oabmnncTso ussecTHbix KOHCTPyKuuil Me-
XaHMYeCKHX «PYK» OCHOBAaHO Ha HCHOAb30BaHHH
TPOCOB, CBA3BIBAIOIIUX HCIOAHUTEABHBIH MEXaHH3M.
T. €. COGCTBEHHO MEXaHHUYECKYIO «PYKy», C AaTuM-
KOM, yNpaBASIEMbIM ONEPAaTOPOM. ylcHO, WTO ¢ mo-
MOIIbIO TPOCOB HEAb3S NepelaTh ABHMKEHHe Ha JO-
CTAaTOYHO GOABIIOE PACCTOsHHe, Heo6XoAMMOe AAR
BLINIOAHEHHA MOABOAHBIX paboT. Beab Hamboabmrui
WHTepec MPEACTaBASET HCIOAb3OBaHHME MeXaHHYeC-
&0



KHX PYK AAs paboThi Ha ray6umax ao 500—1000
MeTpoB. | aKoil ZAHHbI TDOCHK B BOAY He onycTHub!

OueBnano, mexanuueckas «pyKka» AAS MOABOA-
HbIX PaboT AOAAHa 6BITD ZOCTATOUHO CHABHOH AAS
BBIIOAHEHHS CaMblX TsiHceAbIx pa6oT. A ynpasaenue
JAeHACTBHAMM MeXaHHUYECKOH PYKH ZOAMKHO MPOH3BO-
antbea no kabeato. [lpu Takom pasaerenuu dyHk-
LKA OT omepaTopa y:e He NOTPe6YeTCS SHAUYHTEAD-
upix yeurud. OH J0AKeH AMIID yNPaBASTb KaKMM-
TO KOMaHAHbIM YCTPOHCTBOM, a BCSl MeXaHHYeCKas
paboTa AfaeT Ha MCHIOAHHTeAbHbIH MexanusMm. Cu-
cTeMa ynpaBAEHHS ZOA2KHA GbITb O4YeHb THOKOH M
€ MaKCHMaAbHOH 4YeTKOCTbIO OGecrneyuBaTb BBIOA-
HeHHMe KOMaHJ OnepaTopa.

Becmua BaxKHO CO3JaTh B MEXaHHYECKHX «py-
Kax» HEKOTOopoe noaobue UyBCTBa OCA3aHHA.

Hssectno, nanpumep, uTo MCKycHbIfi MauIMHHCT
TA2KEAOr0 MHEBMaTHYECKOTO MOAOTa MOKET PasbuThb
C ero MoOMOUIbIO CKOPAYNY Opexa, He pasfaBHB 3ep-
nal I'lpu zocraTouHo coBepurenHnoii cucreme ynpas-
AeHHMA KBaAH(HUUPOBAHHBIA OMNEPaTOP HACTOABKO
«CAMBAETCS» CO CBOEH MallMHOH, 4TO BbipabaThiBaeT
Kak 6bl OCsI3aHHE «Ha KOHYMKaX MaAblieB» MOLIHOMH
MexaHuueckoil «pyku». OmnepaTtopy MaHHUmyAATODa
BO MHOIMX CAydYasx O4eHb Ba:KHO 3HATb, C KaKoH
CHAOH OH BO3BZAEHCTBYeT Ha TOT HAM HHOH O6DEKT.
YactuunbiM pemenveM 3ajzaum sBAfeTc cHabixe-
HHe «PYK» pa3sAMYHbIMH HHAHKaTOPaMH, KOTOPBIE
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MOrAn 6bl NOKa3blBaThb YCHAHE, pa3BHBaeMOe KAeml-
HeH mpu 3axBaTe TOH MAM MHOH JeTaAH.

Ouesugno, nogo6Hasn CHrHaAH3aLHA HE CMOMNKET
3aMEHHTb 4YBCTBa OCA3aHHA. Y ZaCTCA AH MPaKTH-
4eckH Npu paboTe C MOUIHBIM MeXaHHYECKHM 3aX-
BaTOM, CHAA KOTOPOTO 3SHAYHTEAbHO IPEBOCXOJHT
4eAOBEUECKYIO, BCe 2Ke HMeTh B A1060i MOMeHT 60-
Aee HAM MeHee TOYHOe TpeJACTaBAGHHE O pPa3BHBae-
moM ycuaun? Ha sToT u Ha apyrue saxkuble BOIpPO-
Cbl, BO3HHKAIOUIHe Tepel KOHCTPYKTOPAMH, XOAM:-
HBI aTh OTBET HCCAEZOBATEAH.

JAs ynpaBrenua MaHHMyASATOpPaMHM NpeAAararoT
NPUMEHHTb CEAbCHHBI. |ak HashIBalOTCS 0cCoGble
AEKTPHUUECKHE MAIIHHBI, TIOBBOASIOLINE TOYHO MO-
BTOPATb MEXaHHYeCKOe ABH2KeHHe Ha PaCCTOSHHH.
Mexanuueckan pyxa, npeAHasHa4eHHAas ZAS BBINOA-
HeHHsA XOTA 6bl caMblx npocreHmux paboT nox Bo-
BJOH, ZOAXKHA «YMETb» JZeAaTb HECKOABKO pa3AKY-
ubix aBuenunit, HanpuMep, A% OTBHHUHBAHHA HAH
3aBUHYMBaHHA Traek Heo6X0JAMMO BpallaTeAbHOE
ABM:KEHHE, C2KHMaHMe H pa3:MHUMaHHE KAELIHH U He-
CKOABKO ZPYTUX ABHMEHUH, TPeOYIOWIHUXCS AAS NPH-
6AmmeHus K raiike (T. e. BpaBo — BAEBO, BBEPX—
EHH3, Blepej — Hasad). lloayuaercs, uto HysHO
HMeTb MHHHMYM HATb-IIECTb CEAbCHHOB JAsl OCYy-
LIECTBAEHHSI TaKOTO e KOAMYECTBA Pa3AHYHBIX
asuzxeHnii. TOAbKO B BTOM CAy4ae Mbl 6yJZeM HMeTD
BO3MOXKHOCTb € GOABIUHM HWAH MEHDbIIHM YCIEXOM
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NPOoK3BOAUTD NpocTehmue pabornl toa Bogon. Kam-
Ablii CeAbCHH Tpe6yeT NMATb MPOBOAOE. |laTh cean-
CHHOB — ZABajuaTh NATb NPOBOZOB. DTO MHOrO, NO-
AyunTcs ToAcTbiit kabeab. Ho raaepmas 6eza ue B
atom. Hacrosee saTpyauenue sakAtouaeTcs B TOM,
YTO HET CEADCHHOB, NMPHTOAHBIX AAS paboThl 1
Mopckoft Boge mog 6oabmnym gasienuem. Caegosa-
TEABHO, HYXHO eIlle KazsAblfi CEABCHH B3aKANHATb
B FepPMETHYHBIH KOXKyX!|

Ho Beap yxe cosgambr aAeKTpoMOTOPBI, KOTO-
pole He 6oaTcs morpyxenus B BoAy. |lozo6mbre
3AEKTPOMOTOPH! MOXKHO BHAETb B OZHOM M3 IMa-
suabonos BJAHX. Oun aexar Ha Ane aksapuyma
H OTAMuHO paborator B Boge. (O6MmoTka craTopa
BTHX MOTOPOB MPONHTAHA CHELHAABHBIMH CMOAaMH,
He MPOMyCKAIOWIMMH BOAY. A pOTOp ®THX MOTOpPUH-
KOB CZeAaH TaK, YTO BAHAHHS BOAbI He GOHTCS.
Taxo#i sAeKTPOZBHTaTeAb MOKHO HCIIOAB30BaTb
AAS BpAIleHHS MaCASHOTO Hacoca. loraza momHO
MPUMEHHTb THAPABAMYECKHH NPHBOZ, KaK ®TO H
6bIAO CAEAAHO HaMHM B NMEPBOH MOAEAM MaHHIIyA:-
Topa.

[poiizeT meMHOro BpeMeHH, U TeAEBH3MOHHAA
raMepa 3aliMET MeCTO BOAMTEAS Ha TaKOM HOZBOA-
HOM KoMbaiiHe.

Tpyasocts B pasBUTHH NOZBOAHOTO TeAeBHAE-
HHA, KOHeuHo, BeAMKH. Ho momb wenoBeueckoro
pasyMa, MPOTPECC COBPEMEHHON TEXHHKM TO3BOAAT
HaM B KOHIle KOHIIOB NPEOZOAETb BCE MPENATCTBHA.
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* *
#

Mope conpoTHBAsIETCSI, OHO OUeHb HEOXOTHO OT-
KpbIBaeT yeAoBeKy cBou Taiinbl. Ho okno B noasoa-
HBIl MHp OTKPbIBaeTCs Bce mupe u mupe. Hecom-
HEHHO, Mbl MOAYYHM, HaKOHeLl, BOBMO2KHOCTb OCM6-
TPETb W HUBYYUTb ZHO CaMbIX TIAYO6OKHX MOpPeH H
oxeanoB. Ha skpanax Hammux TeAeBH30POB NMOABAT-
csl NOJABOJAHBIE AaHAWIA(THI W KUTEAH TOKa ellle
MOYTH HEAOCTYIHbIX 'Ay6HH.

Ilog namum nabarozenuem ma ame 6yayr pa6o-
TaThb MAHIMHbI-AaBTOMAaThl U MOAYaBTOMAaThbi, HauHyT-
¢ pa3spaboTKH TNOAE3HBIX HMCKOMaeMblX, BO3JEAbI-
BaHHE MOJABOAHBLIX MAAHTALMH LEHHEHIUHX pacTe-
HHH.

Ceituac Tpyano zaxe npeiacraBUTb cebe, KaKue
pasHooOpasHble TPHMEHEHHSI MOMKET MOAYUHTb B
6yZyiiemM MOZBOAHOE TeAEBHAEHHeE.










