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B  KHUre  paccKkaspiBaeTcsi O  CaMbIX  PA3TUYHBIX
NpPUMeHEeHUsIX BO3AYIIHOW MOAYIIKKM B HACTOsIee BpeMsi U B
OyZywieM: O JIeTAIOIIMX aBTOMOOWJISX, CyZax U TMoe3nax, O
BO3AYIIHBIX ZOMaX, O TOPOJAX MO/ KyIIOJIOM U MHOTOM JIPyTOM.

e Kapna Anekcanaposuy ['mnb3uH
o (CHayajia HEeCKOJBKO CJIOB O KHUTE

© Yacrp 1. [lneiBu nogymika! Katuce, nogynika!

® Dpa BO3AYUIHBIX MOAYIIEK

Ha Bce BKychI
®nrbycThephbl HaLyBaKOT KOPITyca

OTyero oHU He TOHYT?
3adeMm pbIOe IMy3bIph?
[loayiika criacaeT yTOMAUIMX
Co cs10Ha Ha canas3Kax
Ilogyumika — peccopa u JOMKpAT
[lopyiika «B3pbIBAeTCS»
Bce yeTnipe koneca...
IIpokon!
» [lo goporam u 6e3 gopor
© Yactp 2. OT nNoAyIIeK-WUrpylieK K MOAYIIKaM-
ropojam
Hrpyiiukuy a/ist B3pOC/bIX U eTel
[lopymka-KoCcTIOM

B corose ¢ nzobperarensamu

M ckyccTBeHHBIM MYCKYJT Y KQUUISIIOUTA N LIBETOK
Per6u Ha mogynike

U noMm 1 MeGeib — M3 BO3AyXa

,ﬂ;yToe npeanpusiaTue

Basiku, apKu ... IJlaHeTapUu
XKunnma 6yaymero!

['opog non Kynosnom




© Yacrs 3. [Togyuika B Hebe

BriepBhie B He60

Monronbdbepsl He caaroTcs!
[TopoxoBast 60YKa ¥ COTHEYHBIH a3
B He60 3a moroaoit

B crpaTocdepy!

Cro npodeccrii BO3AYIIHOTrO mapa
«C/10H Ha BepeBOYKe» U «JIUPT B KOCMOC»
BoITh 1K He OBbITH?

byayuiee poxxzgaercs ceronHs
ITogynika Ha camosieTe
Kocmuueckue my3sipu

o Yacrs 4. [Togyimka-nmpuspak

[loaymika ncyesna
JleTsaiyie HaJ BOAHAMU
Kopa6ab etur B Gyayiiee
ABTOMOOMIBL 6€3 KosIec

Jep3aThk MOIOIBIM

Ha Gykcupe — GaiiHs

B s3aBoackoMm nexe

CaMosieT caauTCcsa Ha IMOAYIIKY
Ilopymka u 3eMaezenel;
[loe3n neTUT Haj peabcaMu
Kakum Gyner penbcosner!

MarsvTHasa nogyumka

[Moayimka B TpyGe

Enre ogHa HeBUaMMas NOAYIIKA
[Topory akpaHoeTy!

MuinnoH 060pOTOB
Hy>xHa kak Bo3ayx

B 3axioyeHre — elile HECKOIBKO C/I0B O KHHUTE







Kapn AnexkcanapoBu4 I'mab3vnH
JTa yAUBUTE/IbHAaA MOAYyLUIKA




CHayasia HeCKOJIBKO CJIOB O KHUTE

«Yxc He Mmopouum au Ham aemop 20108y ?»

Haseprsaxka mak ckaxcem uHoU Hemepneaugwlll Yumamenb,
83518 8 pyKU KHUZ2Y.

Ha camom dene, kak moxcem 6bimb nodywka ydusumenbHou?
Bom ecnau 6bt oHa edpyz 3azosopuna, moeda HagepHAKA CMO21a
nepeckasams Hemano nogedaHHwIx eli no Howam ucmopuil. OdHako
nodywku paszo8apusarom, K ciacmsio, MobKO 8 CKA3Kax...

«Ho, moxcem 6bimb, 3mo u ecms ckazka?»

Hy umo x, 6Hecem ssicHOCmb: ckazok He 6ydem. Peub notidem c
camvlx peanbHblx eewax. M ecnu mHoz0e nokaxcemcs ece e
CKA304HbLM, (paHmacmuyuyeckum, mo 6uHOlU momy nodywkd, O
komopot u cobupaemcs pacckasams agmop.

A umo amo 3a nodywka, bl y3Haeme, Npoums 3my KHUzy.



Yacrsb 1. [In161BM noaymka! Katucs,
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Jpa BO3AYLIHBIX MOAYyLIEK

b

OMHUTE B «Moitgoapipe»
YykoBckoro:

M nopyuika, KaK JIsAryIiKa,
VYckakaia ot meHs!

Ho Hama nofynika nasiBeT U KaTUTCS Bcepbe3. Beapb yrosop
6b171 — 6€e3 CKa30K.

Bbei-TO, HaBepHOe, AyMmaeTe, YTO pedb HJAET O MOAYIIKe
OOBIKHOBEHHOM, Ha KOoTOpoi cmuM. Ho pasBe Ha HHUX CBeT
KJIMHOM coluecs?

A yx He TroBopl O TMOAYLIIKAX, KOTOpble UIMPOKO
MPHUMEHSIIOTCSI B TEXHUKE U CTy)KaT BOBCE He JIJIsl TOTO, YTOOBI Ha
HUX crath. VIHXeHepsl — Hapoxa wu300peTaTebHBIN U
MBIC/ISILUIH BeCbMa PallMOHABHO: KOT/AA UM IPUXOJUTCS JaBaTh
Ha3BaHMUS BCAKUM MallMHAM U COOPY)XXEHHSIM, TO 4Yallle BCero
OHH BOOOII[e HUYEero He MPUyMbIBAIOT.

3adeMm 3psi IOMaTh rOJIOBY, €CJTM MOXXHO BbIOPATh Ha3BaHUE
13 MHOTHUX y)Xe CyleCTBYIOLMNX?

Tak, B TeXHHKe MOXHO BCTPETHUTb KaKOe-HUOYIb «yXO»,
KOTOpOe BOBCE He CJ/IBIIINT, «IIeKy», HUKOTAA He yKpallaBIIyIo
HHY OJHO /ML, U ellle MHOTO Jpyroro B ToM e poge. HetpygHo
OOHAPYXUTh B CAMBIX Pa3HbIX BADUAHTAX U BECh «IIOCTETbHBIN»
KOMIUIEKT: «IOCTeb», Ha KOTOPOW HUKTO He CIUT, a
pacrojiaraloTcsi YacTW CTaHKA WA CJIOM  KaKOTO-HUOYAb
Marepuana. «Ogesiio», KOTOPBIM YKpBIBAlOT, HaIpUMep,



pacTeHus], TPYHT WX MAlIUHBIL. M y)XK KOHEUHO, «ITOJYLIKY».

[Topyiike B 3TOM cMbIc/ie 0cOOeHHO moBe3no. [e Tonbko ee
He BCTpeTUllb! beTOHHYIO UK LIeMeHTHYI0 — TOJ, 3JaHHeM, U3
rpaBuUsi M TIecka —  T10J,  aBTOMAarucTpajabld WU
)KeJIe3HOZOPOXXHBIM  TOJIOTHOM, BOJSIHYIO — Ha Hee
HU3BEPraroTcs MMOTOKH BO/IBI 3a IUIOTUHOM
U PO3TEeKTPOCTAHIINY, PE3UHOBYI0 — IIOJ, TOYHBIM CTAaHKOM
Wi MpuOOpOM, M ellle pa3Hble MOAYIIKH B AECATKaX CaMBbIX
HeOXXUJTaHHBIX MeCT.

OpHako ¥ camasi OOBIKHOBEHHAsl TMOJYIIKA TOXe He
00si3aTeIbHO JOMKHA OBITH «Imyx-mepo». Korma typucr uger B
MOXOJ, C HOYEeBKOM, pa3Be OH OepeT ¢ cO00i MyXOBYIO MOJYLIKY?
[pyroe neno — HaZyBHAsl pe3MHOBAasl NMOAYILIEYKa, AyYIIUHU JAPYT
CTpaHCTBYIOIIMX. J/lerkasi, Mecra 3aHUMaeT Majo, a HaZyellb — U
criu cebe Ha 370pOBbe!

A mnoudemy oOHa, coOGcTBeHHO, pe3wHoBas? CraenaHa Wz
pe3unbl? Ho 1 0ObIuHas MOAyLIKAa U3rOTOB/IEHA M3 TKAHH, A ee
HA3bIBAIOT He TKAaHEBOM, a MyXOBOW. 3HAYUT, C/IeJ0Baji0 ObI
TOBOPUTH He «Pe3NHOBas», a «BO3AYLIHAS» MOAYLIKA, IT0CKOTbKY
MeCTO myx-mepa 6 Heil 3aHUMaeT BO3IYX.

'TaK MBI BCTPETH/IMCh C FepoeM Hallleli KHUTU — BO3JYyIIHOMN
MOJYIIKOM, C KOTOPOM CBsI3aHBI MHOrHMe 3amevaTesbHble
NOCTMDKEHUSI HAyYHO-TeXHUYeCKOW PeBOJIIOLMY, OYeBHUALIAMU U
y4acTHUKaMHM KOTOPOM MBI sBAsieMcsl. A TepCleKTUBBI
WCIIO/Ib30BAHUS BO3AYLUIHOW TMOAYUIKA B OygyleM MPOCTO
bAaHTACTUYHBI: MOXXHO YTBEPXXJATh, YTO MBI )XUBEM B 3Py
BO3JYLIHOM MOAYLIKH.

BBY‘-II/IT 9TO HEOXHMIAAaHHO, HO 34eCb HEeT HpeyBe]II/I‘-IeHI/IH.
Bo3ayx, OObBIKHOBEHHBIN OKPYXKAIOLIWil HAc BO3AYyX BBICTyNAeT
HbIHE BO MHOTHUX COBEpPIIEHHO HOBBIX U WCKJIIOUYUTENIBHO
BAOKHBIX KadyecTBaXx. MblI 3HaeMm, 4TOo 0e3 BO3Ayxa HEBO3MOXXHA
)XW3Hb, YTO MBI UM [BILIMM, OH CIIAacaeT OT T'yOHUTEeIbHOTO
COJIHEYHOTO M KOCMMYeCKOI'0 W3y4eHMs, 3alullaeT KaK camoe
Jydiiee  BO3MOXHOe  ogzessio  (omsaTh  «omesmo»!)  OT
KOCMHYECKOTO XO0JIoJla M afiCKOM YXaphl AHEBHOTO COJHIA, YTO



OH MCTOYHHMK HENOBTOPUMOTO OYapOBaHHUS OKPYXKAIOUIMX Hac
KPACOK U 3BYKOB...

B o61ieM, MHOTOe M3BECTHO O BO3Ayxe, Aaxke ero Bec. Kak
MOJCYMTANIAa COBETCKAsl J/MIeKTPOHHAsl MallWHa, OOuuil Bec
atMochepHOro BO3AyXa paBeH 5157 TPWUIMOHAM TOHH —
OrpOMHas BeJIMYMHaA.

Ho He Bcerma wMmbI mpexcraBiaseM cebe, CKOJbKHUMU
pabounmu mnpodeccusiMu OB/IafieNl B MOCAeJHHE TOABI BO3IYX,
KaKUe pasHble CyIeCcTBYIOT U3 Hero U3fe/us: aBTOMAllMWHBI,
MOpPCKWE CyAa, TYPUCTCKHE JIOAKH, TOYHEWIIMe CTAaHKH,
OTPOMHBIE  3JaHWSI, CKOPOCTHBIe TIOe3[a, JAUPWKAOIH,
KOCMHYeCKUe anmnapaTsl Ternepb 4YacTO CTPOSITCS MMEHHO H3...
BOo3zayxa!

Ecnu v He 1jleIMKOM, TO UX Ba)KHeHIlIMe 4YaCTU U3TOTOBJI€HBI
13 BO3/lyXa KaK KOHCTPYKUMOHHOTO MaTepuaina. [logob6HO TOoMy,
KaK COCTOUT K3 Hero B OCHOBHOM pe3WHOBas HaJyBHas
nojyiKa — 6e3 BO3Ayxa HeT U MOAYLIKH !

BBIBalOT BBICTaBKM, BCe DKCIOHATHI KOTOPBIX U3TOTOBJIEHBI
W3 OJJHOTO MaTepuasa, HallpuMep 4YyryHa uam gepesa. [loka eme
He ObBIIO BBICTABKU W3[e/NH, U3TOTOBIIEHHBIX B OCHOBHOM U3
Bo3zayxa. Ho 4To Memraer ycTpouTh MOJOOHYIO BBICTABKy... Ha
CTPaHHULAX Hallleld KHUTHu?

Bbl yBUAMTEe HeMajsio IOOOMBITHBIX 3KCIIOHATOB, HO OHH
OyZyT JULIb HEe3HAYUTETbHOU 4YacThi0 OeCYHC/IEHHOW apMHU
BO3JYIIHBIX TOAYIIEK, CO3JaHHBIX 4YeJIOBEKOM M BEpHO eMy
CITY)KalUX.

Ecnu 6B yAaI0Ch ¢ MOMOLIBI0 KAKOM-HUOYAb 3/IEKTPOHHOM
MALIUHBI TOACYUTATHh OOIee YUC/IO BCEX CYLIeCTBYMOILIUX Ha
CBeTe BO3JYIIHBIX NMOJAYLIEK, TO Ha JO/II0 KaXJO0T0 XHUBYILEro Ha
3emsie 4YesOBeKa, OT TPYAHBIX MJaJileHLIeB [0 CTaples-
IOTOXHUTeleil, MPUUUIOCH ObI MX MO MHOTY COTEH WU [JaXke
ThicsTY! YeM He HOBas «IoJylIeYHas» 3pa...

A Benp ecTh ellle MOAYLIKH, CO3JaHHble He Ye/lTOBEKOM, a
NMpUPOJOH, TaK CKasaTh, €CTeCTBeHHble, U MM TOXe HeCTb
4HUCTIa...
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Ha Bce BKycbI

He Bce To mpocTo, 4TO KaXKeTcsi MPOCTHIM. DTO OTHOCHUTCS U
K nogyuke. Bor, HarpuMmep, HeZABHO MOSIBUJIACh CIielHabHAas
nogyurka mnpoTuB OecconHunpl. Ee co3manu  simoHCKue
WH)XeHEepPbl MO0 paJUOdIeKTPOHHKe. BHyTpum Hee pasmelneH
MUHHUATIOPHBIN amnmapaT, UMUTUPYIOIIMN TMaJeHue [JOXKAEeBbIX
Karmenb. M He TPOCTO CO3ZAIOIIMN MJUTIO3UIO JOXZsS, HO
COIVIACYIIIMIN PUTM NaJeHUs Kaleab C 4YacTOTOW Iy/IbCalUi
KPOBH 4eJIOBEeKa, B UeM, [0 MHEHHIO NH)KEHEPOB, U 3aK/TI0YAEeTCs
TJIaBHBIH yCBITUISIOUNHI 3ddexT.

A ecTp mNOAYIIKM, NpeJHA3HAuYeHHbIE CIIELUATBHO IS
mnageHueB. Oka3biBaeTcs, OObIYHASI TMOAYLIKA TAaWUT B cebe
HEeIIyTOYHYIO YIPO3y UX 3J0POBBIO U JjaXke )XU3HU. Ecin Bo cHe
pe6GeHOK C/ly4yaiiHO MOBEPHETCS JIMLIOM BHU3, YTKHETCS HOCOM B
MOJYIIKY, TO MOXeT 3aZ0XHyTbcs. CylLiecTBYIOT crHelyanbHbIe
CTporue CTaHJAPThI Ha Ge30macHble MOAYIIKU A Masblieil. B
HHUX YCTaHaB/INBaeTCA TOJIIIMHA, IDIOTHOCTB n
BO3AYyXONMPOHUIAeMOCTb. [IpM HMCIBITAHMM HAa COOTBETCTBHE
3THUM TpeOOBaHUSM Yepe3 MOAYIIKY ITPOCACHIBAETCS BO3AYX.

MHorma poauTeNnu MyTelecTBYIOT BMeCTe C TPYLHBIMHU
neTbMU. TalluTh B JANbHUI MyTh KPOBAaTKY W/ KOJISICKY
cnoxHo. [Topasgmo yzoOGHee  BOCIO/NB30BAaThCA — HAJLYBHOM
pe3nHOBOM KoblOenbkoi. C10)KeHHasl, OHa JIETKO yMeIlaeTcs B
JAMCKOU CyMKe.

HoBopoxieHHble TpeOylOT TMOCTOSIHHOTO HaGMIOAeHuUs,
0co0eHHO ecmu pebeHOK OoneH wnu ocnabned. HMHorza,
HanpuMep, Y HOBOPOXXJEHHOTO IO KAaKOW-TO MPUYHHE MOXKET
MPEKPAaTUThCST  JbIXxaHWe. TyT HYXHO caMoOe CpPOYHOe
MeJUIIMHCKOe BMeILIaTe/NbCTBO. OTY HENpPOCTYIo 33/Ja4yy B
AHTIMY pelaeT BO3ZyIlIHas MOAYIIKA B COI03€ C 371eKTPOHUKOM:
HAaZlyBHOW MATpPACUK [Jisi HOBOPOXXZEHHBIX H3TrOTOBJISIETCS W3
HECKOJIbKMX OTHEe/NbHBIX CEKUWH, a KaXXZas U3 HUX COeAMHEeHA
TPyOKO#M ¢ curHaAbHBIM TpuGopoM. Korga peGeHOK AbImuUT
HOPMaJIbHO, JaBJieHHe BO3JyXa B CeKUUsX Koiebnercs, U
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npubOp JIETOHBKO THKaeT, KaK HacToiabHble dYacel. CrouT
JBIXaHUIO MPEKPAaTUTHCS, KaK JaB/lleHHe BO3JyXxa B MaTpacHUKe
nepectaeT KosiebaTbcss U MPUOOp HauMHAaeT M3JABaTh pe3KHe
TyIKH, 2 CHTHaJ/IbHAasl JIAMIIOYKa — HeIpepbIBHO MUraTh. Teneps
y)Ke JieJio 32 BpayaMHu.

He wMeHee BaxHa mOMOILb, KOTOPYI0 MOXET OKa3aTh
BO3JYyLIHAasl MOJAYLIKA B3POC/IbIM, eC/id OHU 6oibHbI. MHOI pa3
60bBHOMY caMoOe MsIKOe JIOXKe JIOCTAaB/IsIeT MY4eHHs..
Hanpuwmep, B cirydae TsDKeJIBIX OXKOTOB J1I000€e IIPUKOCHOBEHHUE K
KO)XXe KpaiiHe OosiesHeHHO. Mau Korga GO/MbHOM BBIHYXZEH
JO/ITO JIe)XaTh HEMOABIDKHO M OT 3TOTO y HEro MOSBJSIOTCS
IIPOJIeXKHU.

Y1066 MOMOYL OGONBHBIM, MPUMEHSIOTCS CIeLaTbHbIe
HaJyBHbIE TIOJYLIKU B BuJe OyO/IMKAa — WX MOAKIAABIBAIOT O[],
0co6eHHO O0o/le3HeHHbIe YYaCTKM Tejla, M OHU YKe He
CONpUKAcaloTcsi ¢ mocrenblo. Hcmomesylor u  jedeOGHbIE
HaZlyBHble MaTpallbl — OHU COCTOSIT M3 OTHEe/bHBIX CeKUUH,
Ka)K/as1 U3 KOTOPBIX HaJyBaeTcsl IO-CBOEMY: JlaB/ieHHe BO3JyXa B
HUX pa3Hoe, YTOObI 00IBHOMY OBLIO yIOOHEe JIeXKaTh.

Kakux Tonbpko He ObiBaeT HaayBHbIx Matpaues! B CIIA
MOSIBU/IaCh MOJA HA «BOJSIHbIE TIOCTeIM» — CBOeOoOpa3HbIe
«pOJCTBEHHUKM» HaJyBHBIX MaTpaueB. HamonHsitorcs oHU He
BO3AyXOM, a Harpetoi Bogoi. [oBopsT, 4TO Ha MOLOOGHOM
MOCTe/IN YyBCTBYeIllb ceOs1, KAK Ha MOPCKUX BomHax. [1lo MHeHMIO
JpyTUX, TOSB/IsIeTCSl  OllyllleHWe  HeBeCOMOCTH, KaK B
KocMHYeckoM rosiete. Ho yXx ecim o6osouka pa3opBercs, TO B
J0Me MPOM30MIeT HacToslllee HaBOJHeHue.

Ha Onumnuaze B MioHxeHe B 1968 rosy OrpOMHBIN
HaJyBHOM MaTpal, MOMOraja 340pPOBbIM, HO OY€Hb YCTaBIIMM
JIIOZSIM, ClIOpTCMeHaM-MHorob6opuam. [Tocie copeBHOBaHMI OHU
OTJbIXa/I Ha MaTpalle, OTIeXHUBAINCh, JBIIIATH KUCTOPOAOM.

HapyBHoin  MaTpay, —  BepHBIA  JApPyr  TYPHUCTOB,
MyTelIeCTBEHHUKOB, PhIOAKOB, BceX, KTO He HovyeT goma. Ecrte
MaTpal, — eCcTb U Ho4wer!

OmmyHyto  coryxOy — CIy)XaT  HaJyBHbIe  MaTpaupbl
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OTABIXAIOUIMM Ha BOJe — Ha Mope, peke, o3epe. I Ha mishke
JIeXXaTh YZoOGHO, WU B BOJAE MaTpal], AOCTaB/seT OONbLIYIO
pajoctb. B3risHuTe Ha KakoM-HUOYAb IULSDK:  CKOJIBKO
PasHOLBETHBIX HAaJyBHBIX MaTpalieB paclBeYuBaeT 30J0TOU
MeCcoK U cUHIo BoAy! EcTb MaTpaupl U Noca0)XXHee, HallpuMep C
T/IaCTMACCOBBIM MPO3PAYHBIM OKOIIEYKOM CHHU3Y, YTOOBI MOXXHO
OBLJIO PasIJISABIBATH MOBOAHBIX OOUTATE TE.
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®1ubycThephbl HAZYBAIOT KOPITyCca

«I1npiBU, MOAyLIKa!» — BOCKJIMKHY/IU Yy4ieHble, KOTJa AJis
V3y4YeHHUs] MOPCKUX TedyeHUil BOMM3M JPUONMUU BBIMTYCTUIN B
BoAbl KpacHOro Mopst msiThAecsT ThICSY HEOOMBIIUX HALYTHIX
IJIACTMACCOBBIX MEILIOYKOB.

Cample  pacripocTpaHeHHble  IUIABalolliie  BO3JYyLIHbIE
MOAYIIKK — OOBIYHBIE HagyBHble jgoaKd. OHH, MOXaMyi, U
caMble JpeBHHe: B bpuTaHckOM My3ee ecTb HaCKaJbHBIN
PHMCYHOK JAaBHOCTBHIO 0oJiee IBYyX C TOJOBHHOMW THICSY JIeT, OH
M300pakaeT TmepenpaBy 4Yepe3 peKy Ha HAaJyBHBIX ILIKypax
YXUBOTHBIX.

Brpouem, 3TOT crioco6 mepeABH)XEHUS MO BOZE HE COBCEM
MOTeps/l CBOero 3HadeHUss U Tenepb. B Cpepneil Asum,
HalpuMep, [0 CUX IOP HCMOJAb3YIOT TaK Ha3blBaeMbIU cam —
CBOeOOpa3HbIfl IUIOT W3 CIELHANbHO BbIZETAHHBIX HATYTHIX
O6brubux wKyp. CpaBHUTENbHO HEJABHO, B TOABI TEPBBIX
MSITUJIETOK, OCHOBHBIE TPy3bl BHHU3 1O OypHOU peke Baxiu
CIUIABJISUTACh HA cajlaX. ABTOMOOM/IBHBIX JOPOT TOTAA He OBLIIO.
W B Hallle BpeMst HEKOTOPBIe I'Py3bl IePeBO3SIT UME@HHO TaK, XOTsl
npodeccusi MIOTOTOHOB (Ca/luM) CTAHOBUTCA PEIKOM, U CKOPO
y)Ke HUKTO He OyJieT 3HaTh, KaK Je/IaloT Cal.
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HapyBHble /OAKM BBI3BIBAIOT B TMOC/AeLHee BpeMs Bce
GONMBLINI HHTEpPeC, MPOUCXOJUT CBOEOOPa3HbIA JIOJOYHBIN
O6yMm... [lns XpaHeHWsI HAAyBHOW JIOAKH, BpOJe HALIUX
«lenvduna» nan «Berepka», He HY)KHO HHUKAKOTO rapaka WM
aHTapa, NoJLoWAeT U OOBIYHBIN JOMAIIHUN KA MM Oara)KHUK
aBTomMoOuss. HasyBHbIe OAKK OOCTYNMHBI MOWCTHHE BCEM, KX
IUIaBHbIe, TIafiKhie (GOPMBI He TpO3AT yubamu, MOpe3amu,
3aHO3aMmu. B o6uiem, yro0OHBI!

[Ipy >XelaHUM MOXXHO YCTAHOBUTH HA JIOJKE W [ABIIKOK,
TOTZIA OHA CMOYXET MYAThCsA MO BOAHOM IVIAAX CO CKOPOCTHIO B
JIeCATKH KUJIOMETPOB B 4ac.

[lo maHHBIM Hallell MeYaTH, KKABIM MSATHIM COBETCKUU
TYPHUCT UMeeT HaJyBHYIO JIOJKY. A BeZb YUC/IO TyPUCTOB Temnepb
WCYHCIIeTCST Y HAc MUUIMOHAMHU. Bce OGonbuie mogeit
MpeANOYMTAeT OTABIXaTh UMEHHO TaK, aKTUBHO, HA npupoze. 1
MpPaBU/JIBHO TpeAIloYnTaeT. B  o0umem, Temepp  INyTAT:
«®nubycThepbl HAZYBAOT KOPITyCa».

HapyBHbIe T0JKM HY)XHBI He TOJTBKO TYPHUCTAM U pbIOaKawm,
HO U CIIOPTCMEHaM, YY€HbIM, reoyioraM, /1a Majo jiu elie KOMY.
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M mu1aBaioT OHM BOBCe He IO OJHUM JIMIIb PeKaM U 03epaM.

B 1952 rogy Ha pe3aMHOBOU HaZyBHOM JIOJKe MOJIOJ0U Bpad
¢panuys Anen Bbombap mnepecek ATIAaHTHYECKAN OKeaH OT
Kanapckux octpoBoB 0 AHTuUA. OH IUIBLIT 1IECTbAECAT ISITE
cytrok! [ToTom mosiBunace kuura bombapa «3a 6opTom mo cBoey
Bosie». J[lelicTBUTENBHO, 3TO OBUIO JOOPOBOJIBHOE U OYeHb
TsSDKeJIoe HUCIbITAaHUe C Lie/IbI0 TI0Ka3aTh, YTO B CaMbIX, Ka3aIoCh,
6e3HaJ@XXHbIX CUTYaLUsIX YelOBeK BCe J)Xe MOXKeT mobeiuTs. A
YK KyZIa Xy)Ke — OKa3aThCs B OKeaHe Mocjie Kopab/ieKpyLueH!s B
cracaTe/nbHOM HAJZyBHOM /oAKe, 6e3 3amacoB MULIM WU BOJBI.
OOBIYHO MMEHHO TaK C/lydyaeTcs, KOTAA MAacCCa)XUPhl B MaHUKe
MOKHUJAIOT TOHYLINI KOpPa6JIb.

Cmesbie, My)XeCTBeHHbBIE JTIOLU CYMEIOT CIIAaCTHCh M TYT, a
TPYC, HBITHUK, TAHUKep MOTUOHeT.

BoM6apy npHILIOCh HEIETKO, OH MOXYJ e/ Ha ABAALATH ISATh
KWJIOTPAaMMOB, y HETO BbITNIAJIM HOT'TH, 0c1abno 3peHue. [Turtancs
OH TOJNBKO IUIAHKTOHOM — MHUKPOCKOIIMYECKON JXHUBHOCTHIO
MOPpsI, TUJT JOXZAEBYIO BOJY M )KHUKOCTbh, BBICACBIBAEMYIO U3 PBIO.
Ho Bce xe mocrur Gepera! A BeJb 350poBbe Y HEro ObIJIO BeCbMa
HeBa)xHOe. «KoHe4yHO, s1 HeMasnio c6aBUII B Bece, HO B )KUBBIX-TO
ocrancsi» — 3asBUI OTBaXHBIH NyTellecTBeHHUK. He 3psi oH
Ha3BaJI CBOIO JIOJYOHKY «EpeTrk» — ero moABUT Ka3asics IBHBIM
BBI30BOM CYLI€CTBOBABIINM IIpe/CTaBIeHUSIM.
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Y Bomb6apa Haumiuce mociaenoBaTenu. B 1969 romy Tpoe
CMe/IbYaKOB-UTANbSIHIIEB Ha HajAyBHOU Joake «Yeneycra»
nepecexiv 3a cempgecsarT paHenl Tuxuit okean ot Ilepy go
apxunesnara TyamorTy.

B 1972 ropy uiecrepo SANOHLEB Ha HAAYBHOH JI0JKe
oTnpaBuIuMch ¢ ocrpoBa OkxuHaBa Ha ocrpoB Kiocio ¢
HaMepeHHeM MNpPOWTH 3a 4YeThIPHAAUATh XOAOBBIX JHEU
NPUMEPHO ThICSIYYy KuoMmeTpoB. M 3mech umenp moxoma Obina
HAay4YHOU — yCTQHOBMTbD, CKOJIBKO AHEeH Ye/0BeK MOXXeT YTOISITh
YKOKJY OJHOM JIMIIb TOPbKO-COJIEHONM MOPCKOU BOAOU.

B 1973 rogy 4eThIpHaALIATh COBETCKUX HCCIeJoOBaTesell Ha
CeMM HaJyBHBIX JIOJKaxX 3a LIeCTb JHeH MepecexyiM C ceBepa Ha
or Apanbckoe wmope. Kaxzaplii M3 y4YaCTHHUKOB  3TOTO
JKCIIepMMeHTa TOoy4Yal B CYTKA TOJABKO COPOK [JeBSITh
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HeOOThIINX KOHPETOK U MOJI-TUTPA BOJbI.

EcTe HagyBHBIE CyZa U MOOOsblle, MpeJgHAa3HAYEHHbIE IJIs
OTKpPBITOTO MOpsi. B AHruu, HanpuMmep, KaTaMapaH Ha [JBYyX
6O/BLIMX HALYBHBIX MOTUIaBKax «CUKINP» UMeeT JJIMHY OKOJIO
IIeCTHALATH METPOB. JTO YXKe «Ze/l0BO¥» Kopabib, OH
WICIIO/Ib3YeTCsl JJIsi KOHTPOJIS 32 YUCTOTOM MOPSI U GOPBOBI C ero
3arpsi3HeHHueM.

B MuHyBLIYIO BOITHY apMUM BOIOIOIIMX CTPAH UCIOIb30BaIN
MHOTO Pa3/IMYHbIX HAJyBHBIX CyZOB, U celyac OHU UIMPOKO
MIPUMEHSTIOTCSI.

Wcnone3yorcss HagyBHBle CyZa, W BecbMa YCIIEIIHO,
MHOTMMHM HAy4HBIMU 3KcreaunusiMu. Hanpumep, xorzga
MyTelleCTBEHHUK W KuHopexuccep AHpu bepHu Bo3sriaBun
HAay4yHYI0 DJKCOeJULMI0 Mo wucciaesoBaHuio pexku Komos B
3amagHoit Adprike, TO OBLIO PelLIeHO OTIPABUTHCS BHU3 10 PEKe
Ha HAaJyBHBIX JIOAKaX. OJKcreguinu He moBe3no. OIHaXAbI,
KOorja JIOJKW, [JO TIpejiesla Harpy)XeHHble HMYILecTBOM
9KCeAULMU, ObICTPO TUIBIIM MO peKe, HEOXHUAAHHO Pa3[ascs
cTpawiHbeiii peB. /oKW OBUIM aTakoBaHBIL... Oeremoramu! Mx
noObIYel CTanud JABe JIOAKA, KUHOQPOTOAMmaparypa, IApyroe
cHapsbkeHre. K cyacrpio, M3 mNyTelleCTBEHHHUKOB HHUKTO He
nocrpagan. Ha mnocnemHeit yuesneBulieid J1oAKe 3SKCOeAWLAS
JBUHYJIAch Jasblie, K ycrbio Komos.

Korga Hacrosimieir HafyBHOU JTOAKA, OaliZlapKU WM TUIOTA
HeT, HU300peTaTe/bHbIe IMyTEelIeCTBEHHUKA MOTYT BBIATH U3
IIOJIOXKEHHUSI C TIOMOLIBI0 M3BECTHOU oMM HaxoguuBocTtu. Yacro
MOMOTAIOT, HAllpUMep, HaJyThle KaMepbl OT 0AacKeTOOJTbHBIX U
OPYTUX MsTY€M VT aBTOMOOU/IBHBIX IIWH.

BoT kak mocTynmuin HeKOoTOpoe BpeMsi Hasaj reorpadsl
MoOCKOBCKOTO YHUBeEpCHUTETa, YTOObI OTIPABUTHCS B HeaieKoe
BosiHOe myTeuiecTBre. OHU MPUIyMad OPUTHUHAIBHOE CYJHO —
IIapOIUIaB, — YTO-TO BpOZEe CKJIQJHOTO TPEHOXXHOTO CTYIa,
YKPeIUIeHHOTO Ha HECKOJbKHUX HAAyThIX 06acKeTOOTbHBIX
kamepax[Kak camMoMy mMOCTpOUTH IIApPOIUIAB, PACCKa3aHO B
XypHasie «TexHuKa — MOJIOZeXn», 1955, N° 6].
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MHorga BOJAHBIE TYPHUCTHI, TIUIBIByIIME Ha OOBIYHBIX
GaliffapKax, JIerko MpeBpaIIAIOT UX B HEMTOTOIUISIEMbIE: [/ 3TOTO
OHM HAOMBAIOT HOC W KOpPMY OaiZlapKu  HAaAYTHIMH
6acKeTOO/TBHBIMU KaMepPaMH.

C MoMOUIBI0 KaMep MOXXHO TMOCTPOUTh M OPUTHHAIBHBIN
BOZHBII Be/JOCHIIe]] HA TMOIUIaBKaxX, KOTOPBIH MOMYyYH/I Ha3BaHHUE
«Bemonact»[Kak 310 chenath, MOXHO MPOYECTh B >KypHaJie
«lOubrit  Texuuxk», 1957, N¢ 6.]. BenocunemHass pama
yCTAHAB/IMBAETCS Ha IUIOIIAKe-HACTHIIe, YKPEIUIEHHOM Ha JABYX
MOTUTABKAX, a MeJja/Iv MPUBOJMAT B ABIKEHHE ABa JIaCTa, KOTOPbBIe
U ABWKYT Besonact. [lommaBku npeacTaBiasior co60ii HabuThbIe
6ackeTOOTbHBPIMU KaMePaMU YeXJIbI-MEeIKH.

B Slmonuu BOgHBIM Bejaocunen (ero TaM Ha3bIBAKOT
«aKBamen») CAelaj W3 OOBIYHOTO BEJIOCHIIEJAa W YeThIpex
aBTOMOOU/IBbHBIX Kamep. Jlayxe U3 OOHON aBTOMOOWIBHOM
KaMepbl U TO MOXHO COOPYAMTHh CBOE€OOPA3HYIO JIOAKY ZJIst
PBIOOJIOBOB, TOJIBKO YAUTH B HEW MPULETCS CTOS.
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B o6umem, ectu Bel mompoOyeTe JIeTOM COOPYAUTH cebe
KaKOW-HUOYAb OPUTMHAJIBHBIM BOJHBIM DKUMAX C MOMOILBIO
NPOCTEMIINX BO3AYIIHBIX MMOAYLIEK, TO IOJYYHUTE OrPOMHOE
ymoBonbcTBHe [Eie ofvH coBeT — KakK MOCTPOUTH HEOOMbLIOH
KaTaMapaH, JIOJAKy Ha [JByX [OIUIaBKaX, 3alOTHEHHBIX
6ackeTOONMBPHBIMM KaMepaMH, — MOXXHO HAWTH B )XypHaje
«TexHUKa — MOJIOZIEXKM», 1973, N2 8.].

[ToriaBky, Hecyiiue Ha cebe Gosee «cepbe3Hble» IKUIAXKH,
BpoJe YIIOMMHABILIETOCS AHT/IUICKOTO «Cuxnupar,
yCTpauBalOTCs, KOHe4yHO, wuHave. UIupoko mnpumeHsoTCsA
MOTUIABKU /JIsI BEPTOJIETOB, CaASsIIMXCS KaK Ha Cylly, TaK U Ha
Boay. CHaG)XeH MMM U COBETCKMU OJHOMeCTHBIN Beproner Ka-
10, €0 MOIUIABKU — /1B IPOPe3NMHEHHBIX HAaJyBHBIX Oa//IOHA.

20



|0quro OHM He TOHYT?

YMecTHO 3aJaTh KaBep3HBIM BOMPOC: OTYEro BCe-TaKU
IUIaBalOT, a He TOHYT BCe 3TH HAJAyBHBIe MATpALbl, JIOJKH,
KaMephbl, OTUTaBKHU ?

HaBepHoe, 60/BIIMHCTBO OTBETUT: IOTOMY, UTO OHH JIeT4ye
Bogbl. M OymyT coBepilieHHO MpaBbl. A KTO MOCTaplie, BCMIOMHHUT
IIPH 3TOM 3aKOH ApxuMesa, u OyzeT elie 60Jee Mpas.

YKanb, KOHe4YHO, 4TO 3aKOH ApxHMesia y)Xe OTKPBIT, HHaue,
MOXKAJTyi, €ro MOT OTKPBITh U KTO-HUOYAb u3 Hac. Ho Tombko
IBITIMBOMY yMY JAQHO YBUZAETHh CKPBITBHIM CMBICT siBleHUU. [1o
JleTeH/le, KyllaHWe B BaHHe NPUBeI0 ApxuMeJa K OTKPBITHUIO €Tr0
3aKOHa.

Pasymeercs, miaBanu B Boje M A0 ApxuMeza, HO BOT
OOBSICHUTH, TMOYEMYy Tejld TIUIABAIOT M, [JIaBHOE, PACCYUTATh
BO3MOJXKHYIO BEJIMYMHY TPy3a Ha JIOJKe UK Kopabie 6e3 3aKOHa
Apxumena Henb3s. Temephb 000U CTapIIWi LIKONBHUK 3HAET,
YTO TeJI0, MOTPY>KEHHOE B XUAKOCTh, TEPSIET B CBOEM BeCe POBHO
CTOJIbKO, CKOJIbKO BECHT BBITECHEHHAass UM XHJIKOCTb. Temo
craHoBuUTCsaA serde. Ecaiu oHo M 6e3 TOro Masio BECHUT, Kak
HAZyBHAsl JIOJKA, TO CTOUT COBCEM HEMHOTO TMOTPY3UTh €ro B
BOJy, YTOOBI BeC BBITECHEHHOMW TeJIOM XHUJKOCTH CTa/l PaBHBIM
Becy camoro Tema. OHO okakeTcss Kak Obl HeBecoMmbiM! Jlozaka
MOTUIBIBET, A He MOUJeT KO JHY.

A eciy mOMBITAaThCS MOTPY3UTH J0AKY ryoke? C 104KOH,
nmpaBjAa, 3TO TPYLHO, HO BOT PSIAOM C HeW IUIAaBaeT HangyTas
GackeTOO/MbHAsT KaMepa, NMomnpolOyeM HaAaBUTh Ha Hee. UTOOBI
yAep>KaThb KaMepy NoJ, BOAOM, HY)KHa HeMajiasi cuia. BerpBanacs!
W cpasy xe mysieii BbIeTe/1a U3 BOABI.

SlcHo, moyemy. Bec BbiTecHeHHO¥ BOZBI cTan Oosblle Beca
kamepbl. OHA «moTepsila» B Bece OoJibliie, YeM BECHT CaMma.
3HauMT, Ha KaMepy CTajia [JeHCTBOBAaTh IIOJbeMHAsl CHIIA.
Benmu4yuHy CHIBI, KOTOPYIO HA3bIBAIOT apXHMeENOBOM, HAWTH
MIPOCTO — OHA €eCTh pa3HHUIla B Bece BBITECHEHHOUW BOJBI U
kameppl. Yem Oosnblie KamMepa W 4YeM OHA Jierde, TeM
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3HAYMTE/IbHEN MO bEMHAS CUJIA.

Kak mogHUMAIOT CO JHA MOpsi 3aTOHyBIIee cygHo? CHavana
MOJ;, HEero MOJBOAAT META/UTUYeCKHEe TOHTOHBI — TOHKOCTEHHBIE
60uku. [loTOM cBepxy IO UUIAHTAM MOJAKT B HHUX COKATHIA
Bo3ayx. OH BbITeCHsIeT BOAy M 0Opasymoliyecss TaKUM 00pa3om
BO3AyIIHbIE MOAYWIKA (HA 3TOT pa3 — B MeTAJIMYECKOU
0060/1049Ke) BBITAJIKUBAIOT KOPaG/ib Ha TIOBEPXHOCTH BOJBI.

YB“G“ “*TFAM BAPHHHI:M nofTom ans NORPEM
JAJOHYBIUNX CYAOB (@Hm 30, wmpnra 9 METpos)

[ToHTOHBI He 006s13aTeILHO JTOJDKHBI OBITH
MeTa/UINYeCKMMHU, MX MOXHO cZenaTbh U HagyBHbiMU. B OPI
NPUMEHSIETCSI ABApUUWHBIA TMOHTOH B BHJE OTPOMHOTO
HaJlyBHOTO MaTpallda [AJWHOU TPHUALQATH MeTpoB. B AHriuu
HaZyBHbIe IIApbl MCHOJB3YIOT AJII MOABEMA CO JHA MOPCKOTO
3aTOHYBILMX... COKPOBHIL, MOUCKA KOTOPBIX CTA/IM B MOC/IeAHEE
BpeMsI CTPACThI0O MHOTHUX MCKaTesiei cyacTbsi. [lorcku cokpoBu
3HameHuTOou «Hemobenumoii apmaap» — mnorubuieii B Oypio y
6eperoB Mpnauguu B 1588 rogy 60/bIION 3CKaAPHI MCIMAHCKUX
Kopabseii, HampaBieHHOW mnpoTuB AHUMM OPuaunmom 1
WcrmaHcKkuM, — BeAyTCs HEe TOJBKO C TMOMOILIBIO TMOZOOHBIX
IIAPOB, HO U C 6OPTa HECKOJIbKUX HaZYBHBIX JIOJIOK.

B Benrpuu usoOpenu XUTpbIi croco6 MoAbBEMA CYAOB,
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3aTOHYBIIMX Ha 0COOeHHO OonbuIo¥ rmy6uHe. [logaBaTh cUIbHO
OKaThIN BO3/yX B MOHTOHBI HA TAKYIO ITyOMHY CJIOXKHO, IO3TOMY
aBTOPBI HOBOTO CITOCO0a MPe/JIOKUIIN 3aII0THSTh UX BOZOPOLOM
(o4eHb JIETKUM U MMOTOMY BBITOJHBIM B JAHHOM C/IyYae rasom),
noaydyaeMbIM Ha gHe. Eciy mopeiicTBOBaTh HAa MOPCKYIO BOZY
3/IEKTPUYECKUM TOKOM (IIPOBOJA-TO CIYCTUTh HAa [JHO Kyza
npoie!), OHa pasmaraeTcs Ha Ta3000pasHble BOJOPOJ, H
kucaopog. OHM ¥ 3aNONHSIOT BO3JYLUIHbIE MOAYIIKHM JJIs
nojbeMa Kopaoisi.

B mnocnensnee Bpemsi B CIIA aHa/lOTUYHBIM CIOCOOONM
NBITAIOTCS TOJHUMATh 3aTOHYBUIMe Y4eOHble Toprenbpl. K
TOpIeZe TPHUKPEIUISIOTCST HaAyBHOM 0anmoH W mpubop,
HOCSALIMM HasBaHHWe Tra3oreHepatopa  — OH oOpasyer
(reHepupyeT) B pes3y/lbTaTe XMUMHYECKOW pPeAKUMU Trasbl s
3amonHeHUs1 6a/utoHa. Ho Kak MpUKpPenuTh 3TO XUTPOYMHOE
YCTPOMCTBO K TOpIleJe, JeXauei Ha Oonblioi ryornHe?
AMepHKaHLBI MBITAIOTCS TPUCIIOCOOUTH JJIsI 3TOM LIeH... KUTOB.
YTBep AT, 4TO Hanbosee MOAXOASIIMMH OKa3bIBAIOTCS KATHI-
rpuHzsl. OcTaeTcst TONBKO UX JPECCUPOBATh...

HauyuHaoT npuMeHsTh BO3AYyIIHbIE MOAYLIKK U Ajs Oonee
BaXHOM IeIu — B  CTPOUTEJIbCTBE  MarUCTPAJbHBIX
Tpy6onpoBooB. B Haure Bpemsi HepTh U Tra3 cTav BOKHEWIINM
CbIpbEM TPOMBILUIEHHOCTH. Eciu xoTuTe mpezacraBuTh cebe
Y)KaCHYIO0 KapTHHY MOJHOM KatacTpodsl HAa 3emie, BOOOpasuTe
Ha MrHOBeHHe, 4YTO HedTH ¢ Tasa Oojbllle HET, BcCe
uspacxogoBaHo. Kak pns >xuBoro opraHusMa HeoOxoJyMa
HelnpepbIBHAsI LMPKy/SIUsS KPOBM, TaK HYXHa MoAo0OHas
CUCTeMa  TMPOMBILUIEHHOCTM  — 1O  Hell  JJO/DKHBI
TPaHCIIOPTHUPOBATHCSI HePTh U ras.
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ThicsTaM CyOB-TaHKEPOB, COTHU THICSY YK€JI€3HOZLOPOXKHBIX
LMCTEePH CTY)XaT JJis mepeBo3Kku HedpTH U raza. Ho moTrpeGHOCTH
B HUX OBICTPO BO3pPACTaeT, U B MOMOLIb OOBIYHOMY TPAHCIIOPTY
VX CTaJM MepPeKaYMBaTh MO OTPOMHBIM TPyOaM, JUAMETPOM B
YyesioBe4eCcKHUil poct. MarucrpanbHbie HedTe- U Tra3ompoOBOJbI
OTIyTa/Iu BeChb 3eMHOM I1lIap, IepeceKasi peKU U MyCThIHU, YILeIbs
U TOPBI, NPOXOAsl MO AHY Mopeil u okeaHoB. Crposrcs Bce
HOBbI€, M He 6e3 MOMOILY BO3AYLUIHOM MOAYIIKH.

Yacro ObIBaeT HYXHO TMOAHATh €O [JHA TpeOyrouui
PEMOHTA y4acToK TpybompoBoza. Kak u B ciiydyae 3aTOHYBLIMX
CYyAOB, 3TO MOTYT C YCIIEXOM CZejaTh BO3ZAYIIHbIE MOJYLIKH.
Takue cydau OGbIBasIu.
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Korza HY)XHO mHpONOXHUTH TPyOONPOBOJ, IO [AHY PeKH,
O0OBIYHO CHAYajia €ro MPOTATMBAIOT 4Yepe3 peKy Ha IUIaBy, a
NOTOM ONycKaloT Ha JHo. Kak mnpasBuio, mi1aBy4decThb
TPyOOIIpOBOJA  CO3JAeTCsi C  IOMOLIBI0  MeTaTMYeCKHUX
TOHKOCTEHHbIX 6apabaHOB, HO MOXXHO MPUMEHUTH U HaJyBHbIE
NoAywKu. B AHMIIMM [ 3TOro MUCHONB3YIOTCS MEUIKU
JAuameTpoM nonMmerpa. [In1aBHO MeHsi1 [JaBleHUe B MeIIKax,
MOJYXHO Pery/MpoBaTh CKOPOCTh OIyCKaHHs TPyOOIpoBojAa Ha
IHO U Ia)Ke, IPU HEOOXOAMMOCTH, CHOBA MOJHSTH €rO.

Bo Bpems MaHeBpPOB WM BOEHHBIX JeHCTBUH HYXXHO,
HalpuMep, NepenpaBUTh aBTOMALIMHY 4epe3 peky. HaBoauTts
MOHTOHHBIM MOCT JAOIrO, Ja W [JJis1 OAHOM MallWHBI JOPOTO.
[losTomMy 3a pyOexoM HHOIJA WCHOIB3YIOT CIEeLaTbHBIN
«KOJIOKOJI» U3 adpOCTaTHOU TkaHU. C/I0)KeHHBIN, OH 3aHUMaeT
MaJi0o MecCTa, a NpU HeOoOXOJUMOCTH ero OBICTPO HAaAyBaIoT,
BHYTPU HEro aBTOMAUIMHY IOJABEIIMBAIOT Ha Tpocax M
HiepenpaB/IsIIOT Ha MPOTHUBOIIOJIOXKHBII Oeper.

Mo)xHO mnepenpaBUTh MAlIMHY U HHa4e — He BHYTPU
BO3JYyIIHON MOAYUIKM, a CHapyxu. HagyBHoll mapom Moxer
OBITH MMOATOTOBJIEH K MCIIOIH30BAHUIO 32 CYUTAHHBIE MUHYTHI.
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3aueMm ppIOe My3bIPhH?

B JlatBuu ectb o3epo Wn3uHs, HHUYeM, KaxKeTcs, HeE
BBIZIEJISIIOLIeeCss U3 MHOXKeCTBA MPUOANTHUHUCKUX 03ep, eCu Obl
He pacIo/oXXeHHbI Ha HeM ocTpoB. O3epHBIMH OCTPOBAMU
TOXE€ YAWUBHUTHh TPYyAHO, HO 3TOT HeOOJBIIOW OCTPOB
IeCTBUTENIbHO OCOOEHHBIN: OH JIBHXKeTCs. [loyeMy MOKPBITHIMA
KyCTapHUKOM U TPaBOM OCTPOB He TOHeT? YTO mpeBpallaeT ero
B CBOeoOpasHbIM Kopabnp? BosaymHas mnoaymka. OctpoB
COCTOUT U3 TOPPSIHOTO IPYHTA, HEKOTAA OTOPBABILErOCs OT AHA,
Y BO3ZYyX, a TaKKe METAaH U Jpyrve rasbl, 00pasylomuecs mpu
IHUEeHUH, CO3JAI0T MOAYLIKY.

[TnaBaroure ocrposa ectb Ha O6u, B PRIGUHCKOM MOpe U E
OpPYTUX MecTax.

Kak u cnefnoBazno oXupaaTh, UCKIIOYATETBHO BeJIUKA POJIb
IUIaBalolleld BO3JyIIHOW MNOAYIIKKM B JXWUBOM mnpupone. Benap
CTOJIBKO Pa3HOOOpPAa3HBIX CYILECTB JXUBET B BOJE WM TaK WU
MHave CBSI3aHBI C Hel.

BosgyurHasi mopyuika pei6 — IUTaBaTeIbHBIA Iy3bIph —
JOCTaB/sieT KM HeMaJio XJIOMOT: TO HaKayuBai My3bIpb
BO3[[yXOM, TO BbINMycKail ero. Ho 3aTo CKOABKO TMOIB3bI OH

MPUHOCUT!
[1y3bIph HY)XeH pbIOe TIaBHBIM 00Opa3oM AJsl TOTO, YTOOBI
OHa MOIJIa IUIaBaThb Ha Pa3HbIX IIIyOMHAX — Bejb [JaB/IeHUe

BOJbI C yBe/lWYeHHEeM IyOMHBI yBeauuuBaeTcs. JlepxaTbcs B
TO/MIE BOAbl 0e3 [IOMOTHUTENbHBIX [ABIKEHUH pbibe u
NIOMOTAeT IUIaBaTe/NbHbIN My3bIpb. MeHssI KOMMYeCTBO ra3oB B
HeM, pbiOa BBIPABHUBAET [IaB/ieHHEe B My3bIpe MPU M3MEHEeHUH
JABJI€HUSI OKPY)KAIOLIel BOJDI.

[1naBaTenbHBIN My3bIpb PHIOBI TIPU €€ MOJbeMe U CITyCKe TO
ABTOMATHYECKHU TOTOTHSIETCS Ta3aMH, KOTOPbIe PhiOA M3B/IE€KAET
M3 BOZBI WIN M3 COOCTBEHHBIX TKaHEM, TO OCBOOOXZAETCS OT
HUX. JTH Ta3bl OOBIYHO OJM3KK IO COCTABY K BO3AYyXY, HO
WHOTI'ZIA TOBOJBHO CHUJIBHO OT/IMYAIOTCS OT HETO.

Ecu my3sipb cOeIMHEH C KAIIEYHUKOM (HarpuMmep, y WyKu,
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CeNbIx, JI0OCOCS, COMA), TO ra3bl BBIXOASIT Yepe3 POT B BOZY.
Korzma BcruibiBaeT crast mofloGHBIX PbIO, TO CHaYasma U3 rIyGUHBI
MOSIBJISIETCSI  MHOXXECTBO My3bIPHKOB  BO3Ayxa. Popibaku B
AgxpuatuvyeckoMm Mope roBopsT: «IleHa mosiBUIach — ceivac
MOSIBSITCSL ¥ CApAUHBI »

B ciaydae repmerwuHoro myseips (Hampumep, y kKedaiw,
HaBaru, TPECKW) rasbl CHavasa MOCTYMAlT B KPOBb, & Y)K MMOTOM
yepes3 XaOpbl BBIBOJATCS B BOAY. JTO, KOHEYHO, MPOUCXOIUT
MeJJIeHHee, U TaKue PbIObI BCIUIBIBAIOT HE CTOMb GbicTpo. Ecmun
BBITAIIMTh Kedasib ¢ GOIBIION TIyOUHBI, TO My3bIPb, AABIEHUE B
KOTOPOM ellje BeJTMKO, PacliMpaeT Teno PbIObl, OHA pPa3LyBaeTcs
M caMa CTAaHOBUTCS Bpofe TMy3pips. Y aKyl, KOTOPHIM
NPUXOAUTCA YaCTO W Pe3KO MEHATh DIyOWHY IUIaBaHUS,
HampuMep, B MOTOHe 3a A0ObIYel, IUIABaTE/NbHOTO Iy3bIps
BOOOIIEe HET — UM OH Melllas1 Obl.

D034y WHAS

NOAYWKA
7 biBbl-
AABATE ADHO!

ny jbfpb

EcTp y nu1aBaTenbHOTO My3bIps elle O/Ha BayKHAsl paboTa —
OH U3MepsieT JaBJleHNe OKPY)Kalolieil BoAbl. PriGe HY)KHO 3HATh,
Ha KaKo# rmyOvHe OHA HaXOJMUTCS — Y KOXAOTO BHJA PbIO CBOU
u3mobneHHble TTyOWHBI, rae OoJblie THILM U TpUSTHee
ycnoBusi. C moMoOIIbI0 MMy3bIpsi pbIi0a BOCIPUHHMMAET caMble
He3HAYWTe/IbHble KoMeGaHUs JaB/leHUs, HallpuMep U3MeHeHue
aTMocdepHOro AaBIeHUs Iepe] TPO30il.

BonblIMHCTBO PBI6 MCHOMB3YyeT IUIABATE/NbHBINA Iy3bIpb U
KaK opraH omyxa. OHM C/IyLIAalOT CHayajla >XUBOTOM: Iy3bIPb
yCHIMBaeT Jaxke cabble 3BYKH, PACIPOCTPAHSIOLINECS B BOJeE, U
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y)Ke TIOTOM OHHU TepejaloTCs BO BHYTPEHHEEe yXO, B TOJNIOBY
PBIOHL.

M myseipeM >Xe MHOrue pbiObl pa3droBapuBaioT. Crapas
noroBopka «Hem kak ppiba» yxe TaBHO OTPOBEPrHYTA HAYKOM:
peIOBI BechbMa OOMT/IMBBI. BOJBIIMHCTBO pbIO, OKa3bIBAETCH,
YpeBOBeLIATeNN: OHHU «Pa3roBapyMBaIOT», HEe OTKpbiBasi pra!
[Ty3bIph CTy)XUT Kak Obl 6apabaHOM — pbiba yzapsieT Mo HeMmy
TO OCOOBIMU MBILILAMH, TO TUIABHUKAMH, & TO M CHELHATbHOMN
KOCTOYKOM, BpO/ie Ma/IoYKH 6apabaHIIMKa.

Yem OGonbiie O6apabaH, TeM OaCOBUTENH €ro «rouoc».
ManeHbkre pbIOKH MOMUCKUBAIOT, a Oosbuive-6acaTt. M BoT 4To
CTPAHHO: PbIOBI-CAMKH OOBIYHO «0eceyIoT» peXKe U THUIlle, Y HUX
GapabaHHbBIe MBIIIIBI Pa3BUTHI CMabee. Tak 4TO, MO OZHOMY
OCTPOYMHOMY 3aMeYaHWIO, B OTJIHYME OT JII0fei, Y CyZaKoB
«Cya4aT» B OCHOBHOM OTLbI CEMENCTBA...

He Bce u3pmaBaemble ppIOaMH 3BYKM MCXOAST W3 My3bIpsL. Y
HEKOTOPBIX PbIO My3bIpsi BOOOILE HET, a «Pa3roBapHUBaIOT» OHU
BOBCIO.

[loka HUKTO He 3HAeT, MoYeMy M KaK 3TH PbIObI M3JAIOT
3BYKU: OBIYKU PbIYAT U KBAKAIOT, O€TYTH PEBYT...

N eme ogHO Ba)kHOe CBOMCTBO Iy3bIpsl He TaK JJs1 CaMOU
pPBIOBI — XO3SIKM My3bIpsi, KaK jjsi Apyrux pei6. Korga psiba
rubHeT — TMoMajaeT B 3yObl XUIIHHUKY, B CETh WM Ha KPIOYOK
pBI6O/IOBA, TO OHA U3BUBAETCS, TPEIELleT, U ee My3bIPb, CUIBHO
OKHMMasiCh, M3JAaeT KaK Obl KPUK 00U, NpenynpexAaroiuii
opyrux pei6 06 omacHocTu. Ppiba ropObLIb, HAIPUMEDP, KPUYUT
TaK, YTO 3a JBECTU METPOB CJIBIIIHO.

[1y3bIpb CAY)XUT [Jis1 M3LABaHUS 3BYKOB HE TOJBKO Y PbIO.
Ectb momoGHBIM Ty3bIpp — OH TaK W  Ha3bIBAETCH
«TOJIOCOBBIM» — Y CcaMLOB JsArymek. Ecin 3To HazemHas
JIATYIIKQ, TO My3bIpb HAXOAUTCSI BHYTPU TeJa, €C/IU BOJASIHAS, TO
CHapyxu, mo 6oxkam rojoBel. Hy W crTpaummnvigemM BBIT/ISITUT
JIATYIIKA, KOTJA 3TH My3bIPU HaZyBaOTCs!

[1y3bIph HEKOTOPBHIM pPbI6AM CIYXXHUT U IJIS1 JbIXaHHUS: OHU
3ar/IaThIBAIOT B Hero aTMochepHbI BO3AYyX, XOTs, KaK U Bce
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OCTajibHBbIe PBIOBI, OHU JKAabpaMu W3BIEKAIT KHUCIOPOJ,
pacTBOpeHHbIM B Boje. W ecim Takas peiba He ycreer
HATOJTHUTh CBOM My3bIPh BO3ZYXOM, KOTZA BBICYHET TOJIOBY U3
BOZibI (OHA JejlaeT 9TO peryasipHO, OGBIYHO Yepe3 OJUH — TPHU
4aca), TO OHa yTOHET.

«3amaceHHbIM» BO3AyXOM ABILIIAT HE TONBKO PbIOBI, HO U
HEKOTOpble HacekoMmble. Hampumep, JXyK-TUlaByHel 3amacaet
aTMocdepHbI BO3JyX B AbIXaTebHBIX TPAXesX W CIIeLaTbHBIX
My3bIpbKax MOJ HAAKPBUIBSMH M JBILIMT 3THUM BO3LYXOM IOJ,
Bozoii. [Ipuposa mozaboTunack U 0 TOM, YTOOBI )KYK MOT JKUTh
noj, BOJOW JOOATO — HaIpumep, 3UMOW TIOAO JIBJOM.
3amaceHHBIM >XYKOM TIy3bIpeK BO37yXa, IOKPBIBAIOIIUI €ero
ObIXQJIbLIA, CIY)XUT CBOEOOpPAasHBIMHU JKabpamMu: TI0O Mepe
PacxoZ0BaHUS KUCIOPOJ MOCTyNaeT B My3bIPeK U3 OKPYXKAIOIei
BOJZIBI, A YIVIEKUC/IBIM ra3, HA000POT, OTBOJUTCS B BOAY — BeZb
OH PacTBOPSIETCS B BOJle B TPUALIATD pa3 JIydllle, YeM KUCIOPO/.
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Iloaymka cnacaer yTonmarumux

YacTeHbKO C/y4aeTcs, 4YTO JIIOAW OKa3bIBalOTCSI B BOJe
NpoTHUB cBoeil Bomu. WMau 3anmesaorT B BoAy AOOpPOBOJIBHO, a
BBIOPAThCSI M3 Hee COOCTBEHHBIMU CHMJIAMHM KaK-TO He MoryT. U
TOHYT.

BriBaeT HeKOMy Jlayke GPOCUTH CllacaTe/bHBIN KPYT, TaK YTO
OCTaeTCs HafleXK/ja Ha cOOCTBEHHbIE CHJIBI M/TA Ha TEXHUKY.

OT TOHymero MHororo TpebGoBaTh HeNb3s, €My He [0
CJIOXXHBIX ONepalMi U mpoueayp, TaK YTO Ha MOMOLIb JO/DKHA
MPUNTH aBTOMATHKA B COI03€e C BO3AyIIHOW noAyiukoii. Co3maHo
MHOJ€eCTBO aBTOMaTHU4YeCKUX 51 MOJIyaBTOMaTHU4eCKUX
BO3AYHIHBIX MOAYIIEK, IPU3BAHHBIX CIIaCTH )XU3Hb TOHYIIWUM.

EcTp, HanpuMep, criacaTenbHBIA KPYT, JIeTKO YMellaroluiics
B KapMaHe: HaJyBaloujasicsi 060/104YKa M3 TUIEHKUA M GaJJIOHYUK C
YIJIEKUCTBIM Ta30M OOLIMM BECOM BCETO CTO MATHAECAT IPAMMOB.
CTOUT NMPOKOJIOTH CBUHILIOBBII KO/IMA4YOK 6aI/IoHa UMeIOLeNcs B
KOMIUIEKTE UTOJIKOU — U KpPyT HaJyBaeTcsl.

EcTp KymaspHBIM KOCTIOM, BIIOJIHE 3aMeHSIOIIMI 1pu
HeoOXOZVMIMOCTH CIacaTelbHbIN KPYT: HA)KaTHE Ha KHOIMKY — U
KOCTIOM pa3fyBaeTcs ra3oM u3 Ga//IOHYMKA TaK, YTO MOXKET
yaep)XaTh 4yesoBeKa Ha IuiaBy. Eciu gayke ToHyluil motepsiet
CO3HaHMe, He YCIIeB HaXKaTh Ha CIAaCUTE/IbHYI0 KHOIIKY, 32 HEro
3TO (CJesaeT aBTOMAT — OH cpabaTheIBaeT MOJ JeUCTBHEM
JaBJIEHUS BOJBIL.

Camoe mHpoKoe NpUMeHeHHe TMOJIYy4YUIU HaJyBHbIE
cracaTtesibHbIe JKHWJIEThl. JTa apXxaudeckas W, B oOuieM, He
O4YeHb-TO HY)XHas JeTa/Ib MY>XCKOI'O TyaJleTa CTajla COBEPILIEHHO
00s13aTe/IbHOM [JJIsI BCeX SIXTCMEHOB M JPYTHX CIIOPTCMEHOB,
KOTOPBIM Ka)XXIblli MMI TPO3UT HEOXHUJAHHBIM KyIllaHHUEM.
XKunersl penmaroTcs Kpuyalle SIPKUMH, OOBIYHO OPAHKEBOTO
1IBeTa, YTOOBI J1erye ObLJIO MX 3aMeTUTh Ha BOJeE.

CriacaTe/ibHbIE YKUJIETHI, KOTOPBIMH CHA0XKAIOT MaCCaXXUPOB
TPAaHCOKEAHCKUX BO3YLIHBIX M MOPCKUX JIAHEPOB (AJjis1 3TOTO
OHU W ObUIM BIEpBble TPHUMEHEHbI), HAZAYyBAlOTCSI He PTOM, a
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Ha)KaTHeM Ha KHOTKYy MM PblYXOK. (OKAThI ras, 0OGBIYHO
YIJIEKAC/IBIA, W3 HebGOoMpIIoro Ga/UIOHYMKa 33 CYUTAHHBIE
CEeKyH/Ibl HAIOJHSET JXKUIET, UMeIOUINi HeCKOTbKO OTAeTbHBIX
CeKUHMii-KaMep, TaK YTO MPOKOJI OJHOU U3 HUX He CTPAILEeH.

Ectp JKXHUJICTHI, HaAyBarouiuecs dBTOMATHU4YeCKHN npu
MOMAJAaHUH B BOZY.

YTo6hl TUTOBEL, [iep)Kal rojoBy BBICOKO HaJ, BOZOW U He
3ax/IeGHY/ICSI TIpM IIOTepe CO3HAHUS, HEKOTOPbIe JKHUIETHI
CHA0XXaI0TCs CBOeOOpa3HbIM CTOSTYMUM BOPOTHHMKOM — JKabo.
Eie oJHa HEHY)XHAsi CTapUHHAS [eTaab TyajeTa OKa3aiackh
nonesHoi. CTpaHHOe couYeTaHHe >KUJIeTa C >Xabo OFHAXKABI
cocnyxuno cayx6y genppuny. Korga B aMepruKaHCKOM ropoje
l'anBecroHe (B wrare Texac) mobumer, my6avku aenbdun [lerru
3a60s1e/1 BOCIaJeHHeM JIeTKHX, TO BeTepPUHAPHbINA Bpad Hajesn
Ha HEro TaKOW CracaTebHBIM >XUIET, YTOObl AenbPUH MOT
JepXXaTb rOJIOBY HaJ, BOAOU.

CyLiecTBylOT M [pyrve TPHUCIOCOGMeHUsT [JIs1 CIaceHUs
YTOMAIOLINX, HEKOTOPbIe U3 HUX 3aHUMAIOT COBCEM MAaJi0 MeCTa,
HanpuMep GpacieT — OH BECHUT BCEro CTO JBaJlLATh PAaMMOB, a
npu HeOOXOZMMOCTH ABTOMATHYECKA HAAYBAETCSI U MOXKET
MOJJePXXUBATh YeloBeKa Ha BOZe OO JBYX CYTOK; MM IIAPHK,
KOTOPBIA JIeTKO OpOCUTH TOHYIIEMy Ha pacCTOsSIHHE [0
HIeCTUJEeCsITU MeTPOB, NpeJBapUTe/IbHO NOTSHYB 3a UIHYpP, U
y)Ke 3a TpHU CeKyHJbl OH AaBTOMATHUYECKH HAJAyBaeTcs B
CrlacaTe/bHBIM KPYr AuaMeTpoM Gojiee MOAyMeTpa U JaKe
BbIOPACBIBAET SIKOPEK, YTOOBI U30€XKaTh CHIBHOTO Apeida.

Y Hac B crpaHe paGotaer JlabopaTopusi HOBBIX BH/OE
cracaHust Ha Bojax. Elo, B 4YM(C/e APYrux CPeACTB, CO3ZAaHA
crlacaresibHas MepYaTKa, KOTOPYI OPOCAIOT TOHYIEMY (TakK 4To
BhIpaKEHHE «GpPOCUTh TIepYaTKy» MpUOGpeTaeT COBCEM HMHOM
cvpicn!). OHa MrHOBEHHO HAZAyBaeTCs], B3aMOJHSSACh TapaMu
dpeoHa — JIETKOKUTISILIEH >KUIKOCTH, TPUMEHSIIOLIECcs B
OOBIYHBIX [JOMAIIHUX XOJOJU/IbHHUKAX, — U YAepXUBaeT
YyeJIoBeKa Ha Iu1aBy. PpeoH syyile Ajst HAZLYBHBIX CIIACATENbHBIX
CpPeZCTB, YeM BO3AYX WJIM YIJIEKUC/IBIH ra3: MPU €ro MUCrapeHuu
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00beM BO3pacTaeT B LIECTh THICSY pPa3, TaK YTO KPOXOTHOM
aMITy/Ibl JOCTAaTOYHO JJIs1 3aTIO/THEHUST OOJIBIIOTO CIACaTeTbHOTO
Kpyra.

PazpaboTan snabopaTtopueii ¥ MHUHHUATIOPHBIM HAAyBHOM
CrlacaTe/IbHbIM IUIOTHUK, KOTOPBIM CaM CTpeMIJIlaB MYHUTCSI K
yromawomemy. /s 23Toro oOH cHaOXaeTcsa HeOOMbIIUM
PEAaKTUBHBIM [BUTaTe/lieM U TMPeBPAIIAeTCsI B PeaKTUBHBIN
MHUHH-KaTep. [IIOTHK coenuHsieTCst IByMsI TOHKUMH, JJIMHOM 11O
CTO METPOB, PE3WHOBBIMHU ILIJIAHTAMH C OA/UIOHOM CXKAaTOTO
BO3AyXa, Haxonsmumcs Ha Oepery. CTOUT OTKPBITH AOCTYII
BO3/yXa U3 6a/UUIOHA B IUVIOT, KaK IABJIeHHE B HEM MOBBIIIAETCS, U
BO3AyX YCTpPeMIISIeTcsi M3 IUIOTA HApPYXXy Yepe3 OTBEepCTUSI B
KOpMe, IOJJ06HO ra3aM M3 HACTOSIIIEero PeakKTUBHOTO JBHUTATeJIsI
TOJIKasl IUVIOTUK BIlepes. YpaBJeHUue UM MPOU3BOAUTCS C Oepera
Mo/Ia4uei BO3Jyxa TO MO OJAHOMY, TO IO APyromy uutaHry. M Bot
y)Ke IUTOTHK NPUOBIT K MECTY Ha3HaY€eHUs], TOHYIIHNI craceH!
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{fo HE MAPCIHAK
@ AKBANMH[HUCTA
HAAYT BO3AYXOM

or

(€ nACATEADHD i A
B d[kpbilom Mope

CrlacaTenpHBIN MOSIC UM JYXUJIET He O4YeHb-TO NMOMOTYT B
XOJIOAHOUW BOJEe, TO3TOMY H300peTaldT G(o/ee CIOKHBIE
CIracaTeibHble KOCTIOMBI, TJIOTHI, IMTa/IaTKU.

[llects 4YacoB mpoBen B JeAsSHOW BoJAe UIBeJCKUMN
XypHanuct Ponbd AHAEPCCOH, WCIBITHIBasi HOBBIM HaJyBHOM
criacaTesIbHbIA KocTioM. lllen cHer, Ayn cUbHBIA BeTep, HO OH
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He 3aMep3 — KOCTIOM CZieJlaH W3 TOJICTOW Pe3WHBI U MOAOUT
HeHIOHOBBIM MEXOM.

B HagyBHbIX 1utoTax-manaTkax[Kak cgemats camomy 1ioT-
MasIaTKy, MOXXHO IIPOYEeCThb B XXYpHajie «3HaHUe — CUJIa», 1958,
Ne 5.] yes0OBeKy He XOJIOZHO B CaMYI0 MEP3KYIO TOTO/y U JlaXKe
JOBOJIBHO YIOTHO. ECTh IUIOTBI-TAZaTKHU, paccYMTaHHBIe Ha
HECKOJbKUX, MHOIJA OO0 ABaAuaTHv, 4deaoBeK. OOGBIYHO TaKOM
IUIOT TIPU cOpachiBaHUU € 6OPTA, 3 COPOCUTH €ro JIETKO MOXKET
OJUH 4YeJIOBEeK, Ha/lyBaeTcCsl YIJIEKUC/IBIM Ta30M 3a CYUTAHHbIE
MUHYTBI, @ TO U CeKyHZbl. [170TBI MOryT OBITH CHaOXXEHBI
pafuoCTaHLMeH, ABTOMATHYeCKU coobuarLen o
MEeCTOHAXOXXJEeHUHM IUIOTa, 4YTOObI IOCKOpee OpPraHHu30BaTh
TOUCK U CITAaCeHHEe, 3JIEKTPOTE€HEePATOPOM /ISl MTUTAHUS PALA U
OCBellleH!s, KpaCKOMeTaMHM, OKPAUIWBAIOIIMMU BOJY B KPaCHBIN
UBeT /i1 OOHApYXeHHsI C BO3AyXa, OMPECHUTEISIMH MOPCKOM
BOJIbI U ellle MHOTUM JIPYTUM.

Ha Takom mioTy B ucnbiTaTeIbHOM Jpeiide B TeueHUe MATH
oHeit B YepHoM Mope HaxoAumach TPyMIa MOPSIKOB
crienanbHOM aKcnesuunu «I'por». Mx 3amaveit 6p110 JOKa3aTh
CKeNTUKaM, a HeJOCTaTKa B HHUX, MPU3HATHCS, He ObBIIO, YTO
HaJyBHble CracaTe/lbHble IUIOTHI, BBIITyCKaeMble HAUIUMH
3aBofamMHu (3TO OBIT MMEHHO CEepPUUWHBIN, a He CrelnraabHbINA
IUIOT), BEJIMKOJIENTHO C/TY)KAT MPHU KOpab/leKpymeHusx. A 3a04HO
U IIPOBEPUTH COCTOSIHMe JIIoJed IIpU  BBIHY)XXJEHHOM
MyTeleCTBUU Ha IUIOTY.

B mapre 1972 rozsa pasganace komanza: «Ilior 3a 6opr!» —
U B BOJy To/NeTeql TYroii cBepToK. EnBa KOCHYBUIMCH
MOBEPXHOCTHU BOJBI, CBEPTOK pa3BepHYJICS |, HaJyBasiCh,
aBTOMAaTHUYeCKU CTajJ IpeBpallaThCcsl B IUIOT-NIA/NATKy. B Hee
CIIYCTUJINCh 1IeCTh WUCIbITaTeneil. Bckope sipko-opaHkeBas
MajlaTKa yAaJWlIach OT OSKCIeAUIIMOHHOTO KOpabss, oau
OCTaJIMCh OAHHU B IITOpMYyIoleM Mope. Ho manaTka, cHaGxeHHas
HapYy>XHBIM 3/IeKTPUYeCKUM OCBellleHueM u
PaJMONIOKALIMOHHBIM OTpa)kaTesieM, 4YTOObI ee jerde OBLIO
0OHAPYXUTh, HE MUCITyrasach LITOPMA — BOJIHBI HE CITIOCOOHBI ee
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nepeBepHyTh, OHU MMEePEKATHIBAIOTCS Yepe3 TeHT. B manaTke cyxo
Y TEeIUIO, IPOPe3UHEHHbBIE MOJIOTHUINA TUIOTHO 3aKPhIBAIOT BXOJ,.

[lnst MajeHbKUX TMACCAKUPOB €CTh CIACaTe/NbHBIA TUIOT-
JIIONTbKA, HAJYBAOUIMNCS YITIEKACIBIM ra30M U3 Ga/l/IOHYMKA U
3alUIIAOIUK pebeHKa W OT yaapa O BOAy, M OT Xxonoza. B
JIIO/IbKE HMMEIOTCSI PEeMHHU [/ TOJBEIIUBAaHUS Ma/leHbKOTO
MACCaXMpa, BEHTUISILMS, DIEKTPUYECKOEe OCBElleHHhe OT
GaTapeu, AeWCTBYIOUIeH TIPH KOHTAKTEe C BOJOW, U [JaXKe
HeO6oJIbIIOe HaOMIoZaTe IbHOE OKOLIEYKO.

B o61em, Bce yno6cTBa!
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Co c10oHa Ha caja3kax

B coBpeMeHHBIX peaKTHUBHBIX JlaiiHepax ABepHU JJs BXoJa U
BBIXO/Ia MACCAXUPOB HAXOJATCSI Ha BBICOTE HECKOJIbKUX METPOB
OT 3eM/iM. Bbl HUKOTZA He ObIBa/M B a3POTIOPTY, HEe BUJEH, KaK
nojgbe3)KaeT K caMosIeTy Tpan? JTakasi MaXWHa BBICOTON B JOM.
A ecmm BeIHYXJeHHass mnocagka? Ilpugercs o6xomuTbesi Oez
Tpala U BBINPBIMBATh U3 CaMOJieTa KTO KaK yMeeT, U KaK MOXXHO
ObICcTpee.

OneIT rpaXJaHCKOM aBUALUM CBUJETEe/NbCTBYeT, YTO
OospIIasi 4acTh BCeX aBapHil CaMOJIETOB IPOUCXOJUT He B
BO3JyXxe, a Ha 3eMsie. briBaeT, Mmogy rUGHYT TOBKO OTOMY, YTO
He CyMenud BOBpeMsi BbIOpaTbCsi M3 TOPSILEro CaMoOJeTa.
Oco6eHHO omaceH B3pbIB TOIUIMBA, & OH MOXXET IPOHU30HTH
BCKOpe Toc/le MajeHus. 3pech goporu MrHoseHus. Ho paxe
ecid JBepU He 3aKIMHMIO0O W MX YJAJoCh OTKpPBITh, KakK
CIPaBUTHCS C 3BaKyalluel JeCcAaTKOB, a TO U COTHeH MaccaXxupoB
13 caMoJIeTa 3a DTU CaMbleé MTHOBEHUS1?

He BcsikMii pelIUTCA CHOPBITHYTbL C BBICOTBI BTOPOTO-
TPeTbhero dTaxka.

A pa3fgyMbIBaTh Y TOTOBUTHCS A,0JITO He IPUXOAUTCSL.

Temepp Ha Ka)XOM MAaCCAXUPCKOM cCaMojieTe 00s3aTeNbHO
ecTb aBapuUMHBINA HaayBHOU Tpamn. CI0XXeHHBIH U IOKPBITHIN
YexJIOM, OH JIeXXUT B CIelIaJIbHOM OTCeKe BMecTe C Oa/UIOHOM, B
KOTOPOM HaXOJMWTCSI OKaTbId YIJIEKUCIABIA Ta3 WM BO3JYyX.
Korzma HyxHO, Tpam BbIOpAchIBAIOT M3 /IIOKA, HAAYBAIOT, U IO
HeMy, KaK C JIeJsSHOM TOpKM Ha caja3kax, OAWH 3a JAPyruM
CKaTbhIBAIOTCSI TTACCAXKUPBIL.

[ns ygmaneHWsi MacCaXMPOB M3 CaMoOJeTa C TOMOUIBIO
HaJyBHOTO Tpama TpebyeTcst Bcero ofHa-gBe MUHYTHI. Ho yBBI,
00bIYHO GoOJibllle BpEeMeHU TMPUXOLUTCSI TPATUTh, YTOObI
MOArOTOBUTH Tpaml. BeAb HY)XHO BBIXBAaTUTb €ro U3 OTCEKa, rae
OH XPAaHUTCS, TPUKPENUTh €ro JISIMKA K CaMOJIeTy, OpPOCHUThCS
Hasag, K 6a/IJIOHY € Ta30M, OTKPBITh €r0 BeHTHJIb, M TOJIBKO TOT/A
TPpaI HaJlyBaeTCs U ITyTh U3 CAMOJIETA OTKPBIT.
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[Ipu aBapuu CO9KOHOMJIEHHBIE€ CEKYHJbl MOTYT CIaCTH
YXU3Hb MHOTHUM JIIOJSIM.

OCOGeHHO  CJI0KHO  DBAKyMPOBaTh  MACCAKHUPOB U3
HOBEHIINX TUTAaHTCKUX BO3AYIIHBIX JIAHHEPOB, Ha OopTy
KOTOPBIX COTHU MACCAXUPOB. 3a PyOEIKOM 3TH CaMOJIEThI YaCTO
Ha3bIBAIOT «IKaMOO», 4YTO MOXeT OBITh IepeBeleHO Kak
«bonmpuioit  cmon». [Jlns HUX Ppa3paboOTaHbBI  ClieLUajIbHbIe
CIIBOEHHbBIE HAyBHbIE TPAIbl, YTOOBI CKATHIBATHCSI MOT/IM CPa3y

nBoe. EcTp ycoBeplieHCTBOBaHHbBIE Tpamlbl — C BCTPOEHHBIM
OCBEILIeHHMEM Ha CJlydald HOYHOM 3BaKyalluu, Tpal B BHUZeE
JIECTHULBI — OH  (/leJIlaH  IIOJIHOCTBIO  3aKPBITBIM U

OTHEyNMOPHBIM, YTOGBI He ObUI CTpalleH TMOXap. JTOT Tpar
MOJXET CJIY)KUTb U CHacCaTeTbHBIM TIOTOM.

C ycrmexoM TPUMEHSIIOTCS HaZyBHble Tpambl W s
SKCTPEHHOTO yJa/ieHUsI pab04YrX C MOPCKUX HePTSHBIX OYPOBBIX
BBIILIEK, MHOU Pa3 C BBICOTHI TPUALIATH METPOB.

Bo3gyurHas moAyiika yCremrHo CracaeT MaccaXupoB, HO B
COCTOSIHMH JTM OHA CIACTH CaM JIeTaTe/IbHbIN anmapar?

CrydaeTcst, 4TO BepTO/eT, He CHAGXEHHBIN IMOIIABKaMH,
BCe )Ke BBIHY)XZEH COBEpPLIMTb MOCaAKy Ha Boay. Ero xzer
mevyajpHasi y4acTb — 3a CYATAaHHbIE MTHOBEHUSI BEPTOJET
yroHeT. Eciv He moMo)XeT Bo3ayluHas noayiuka. CrienpanbHoe
aBTOMATHUYeCKOe aBapHWifHOE YCTPOMCTBO Ha INACCA BepTO/IeTa
MpHU TIEPBOM )K€ KOHTAKTe C BOJOM MIHOBEHHO, MeHee YeM 3a
CeKyHZy, HajyBaerT O6osbluvie Iapsi-moiaBku. KM BoT yxke
BEPTOJIET Ka4aeTcsi Ha BOJTHAX.

CroxHee [e/l0 C CaMOJIETOM, €ro CracTd OOBIYHO He
yAaeTcst, HO )KU3Hb JIETYUKOB — 00si3aTenibHO. Ha HeKOTOpBIX
BOEHHBIX CaMOJIeTaX B CJy4yae HeOOXOZUMOCTH TMOKHUHYTh
caMoJIeT KaTamy/lIbTHPYeTCsl He JIeTYUK, KaK OOBIYHO, a BCS
KabWHa ¢ sKumaKeM. Moer ObITh, B OyAylieM 3TO CTaHeT
NpaBUIOM He [Jisi OJHUX JIMIIb BOEHHBIX CaMOJIETOB.
OTaenuBIIasiCs OT cCaMoJieTa KaOMHA OIyCKAeT s Ha MapaLIioTe.

Ecnu katactpoda mMpoucXoguT HAjA OKeaHOM, TO Tubesb
el Hen3be)xHa — KaOMHA YTOHET.
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Ha ogHOM 13 HOBBIX aMepPUKAHCKUX UCTpeOuTeneil KabruHa
cHabO)XeHa 1e/IbiIM HAabOPOM HAJyBHBIX CIACAaTeIbHBIX Kamep.
OfHU W3 HUX CMATYAOT, aMOPTHU3UPYIOT yaap O BOAY, Apyrue
CO3JAIOT  IUIABY4YeCTb, TPeTbU  O00ECHeYHBAIOT  HYXXHOE
MI0JI0)KEHUE B BOJie, YTOObI KaOMHA He IUIaBajia «BBEPX HOTAMM».
MHOTO 4YacoB CHa MOXET KayaThCs Ha BOJHAaX, IOKa He
npulyzeT BbI3BaHHAsl MO PAZUO CIAcaTeNbHAash DKCIIeIUIHSL.
Camas Gojipliast U3 BCeX aBaAPHUMHBIX MOAYIIEK, T, YTO CIIYXKHUT
I/ CMSITYEHUsT yZapa O BOAY, B HAaJyTOM COCTOSIHUM HMeeT
00beM TMOYTH [Ba KyOWYEeCKMX MeTpa, a B CJIOKEeHHOM
MpeacTaBsieT c000¥ HeOOMbIION MAaKeT BpOJe KHUTH.

38



(ﬂﬁﬂ,}fﬂ%re BAANOHDI
;(ocmm%cxpm K.DFﬁEf\FI ==

39




He o6oiiTrch 6€3 BO3AYLUIHOMN MOAYIIKH U KOCMOHaBTHKe. O
TOM, KaK OHa MOMOTraeT JoOpaThcs U3 KOCMOca A0 3eMJIH, peyb
MolJeT B TpeTbell YacTU KHUIU, a celyac — O IOoCIeJHUX
MTHOBEHMUSIX, KOTZA CIlyCKaeMbIH ammapaT ¢ KOCMOHAaBTaMH,
CHW)KAsICh Ha TapaulioTe, MajlaeT B Mope. YTOHYTh OH, MPaBja,
He MOXXeT, KOHCTPYKIHei obecredyeHa ero IuiaBydectb. Ho
MOXKeT CTYYUTHCS, YTO OH OKKETCS B BOZle JTHOM BBepX, TaK YTO
€ro pagWOaHTeHHbI OyayT MO BOJOW U CBSI3b CTAaHET
HEBO3MOXXHON. TaK M CIy4YWI0Ch B TOJIleTe€ aMepPHUKaHCKOTO
KOCMHUY€eCKOT0 KOpabisi «ATOJIIOH-7» B OKTSIOpe 1968 roza. Ho u
TYT MTOMOTJ/IAa BO3JYUIHAS MOAYLIKA. TpH crierraabHbIX Oa/I/IoHA-
MOTUTaBKa aBTOMAaTHYeCKW HAAYBAIOTCSI U CTaBAT KOPabIb C
«TOMIOBBI Ha HOTU». Y «ATIONIOHA-7» 3TO «Ca/NbTO» JAJUIOCH
nsITHaAUATh MUHYT. [lo3gHee Kopabimb «AMOMIOH-16» COBEPLIVIT
TAaKOMH Xe MepeBOPOT BCEro 3a YeThIpe CeKyH/bl.

MunnuoHsl Tene3puTeneil BUIeNIH, KaK B HIONIe 1975 roja
MPUBOJHUJICS «ATIO/UIOH» TOC/Ie 3aBepLIeHUs] NCTOPHUYECKOTO
COBMECTHOTO TMO/ieTa C COBeTCKUM Kopabmem  «Coro3».
«ATIO/UTOH» TOXKe OKa3aJICsl B BOZie He B HY)KHOM IOJIOXKeHUH, U
HaZyBIIHECS PO30BbIe LIAPbI MOCTABUIIN €Tr0 «Ha HOTH».

A TIOTOM KOCMOHAaBTBI MOTYT BOCITO/Ib30BaThCsl aBapUWHBIM
HaJyBHBIM CIlACaTeJbHBIM IUIOTOM WJIX Jogkamu. Wmm
00s13aTe/IbHO CHAOXKAIOTCI U COBETCKHE W aMepPHUKAaHCKHe
KOCMHUYeCKre KOpaoJiu.

B ¢eBpane 1972 roja CoBepIM/ YCIELIHYIO MMOCAAKY
BO3BpalljaeMbl i anmapar COBETCKOM aBTOMATHUYeCKOH
MeXXIUITAaHeTHOW CTaHUUU «J/lyHa-20», JOCTAaBUBLIMKA Ha 3eMJIIC
0o6pasupl JAYHHBIX TMOpPoA. [JlBa OpaHXeBbIX 3MACTUYHBIX
HA/IyBHBIX Oa//IoHa 0OeCrevyun/ii HY)XHOE TO/I0XKEeHHe armapaTa
Ha 3emsie, 4TOOBI €ro paJMOAHTEHHBI He ObLIU MOBPEXAEHBI U
VX PAAMOCUTHA OBLI BOBpPEMsI MPUHSIT MOMCKOBOM TPYIIIOM.
HaiiTu ammapatr 3umoii, B OypaH, B 3aCHEXeHHOW CTemnmu He
O0YeHb-TO MPOCTO.

B CUIA wucmsIThIBaeTcsi MpUCHOcobIeHne, Cay)Xallee s
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3alIUThl KOCMOHABTOB, COBEPIIMBIIMX NTOCAJKY Ha BOAY, OT aKyJl.
[Ipepmnonaraercs  BOOPYXXUTb  KOCMOHABTOB  HeOOIbIIUM
CaMOCTPEeJIOM CO CTAJIbHOUW CTPeJIOM U MAaTPOHOM C YITI€KUC/IbIM
rasoM, KOTOpPbI YKpeIlJIeH Ha ee HaKOHe4YHHUKe. PaHeHas akyna
pa3ziyBaeTcsi ra3oM U, pa3yMeeTcs, CTAaHOBUTCS Oe30MacHOM.
[TooGHBIM OpYy)XKHEM y)Ke CHabKAIOT AKBAJIAHTHUCTOB.
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ITogymka — peccopa ¥ JOMKpAT

HasyBHble TOMIAaBKKM  BEPTO/NETOB  MOTYT  CIOY)XXHTb
aMOpPTH3aTOpaMM W TpPU MOcCaZKe Ha cywy. EcTp mombITKA
CO37aTh AHAJIOTUYHBIE MMOCAZOYHbIE LMIACCH U [JIST KOCMUYEeCKHUX
anmmapatoB. [lo ogHOMy W3  TIPOEKTOB,  Hampumep,
MpeZIo/arajoch KCIOMb30BaATh [Jisl MOCAAKA ABTOMATHYECKOM
CcTaHUWU Ha /IyHy HaZlyBHOU «MHOTOTPAaHHHUK», 10 IPYromMy —
MOJIe3HBIN IPy3 pa3MellaTh BHYTPU OOJIBIIOTO HAZAyTOTO MIapa.

Y Hac B cTpaHe u300peTeH HAAyBHOW aMOPTH3ATOP,
NMO3BOJSIIOIIMI  cOpacklBaTh C cCaMoJieTa Ha 3eMJII0 CcaMble
XPYTKHe TPy3bl (B OMbITaX OB COPOIIEH AaXKe KUBOM KPOJIUK)
6e3 nmapaiutora! Hemasno xusHel 6bI/IO CTaceHO 3TOM MOAYIIKOM,
Korma OOMbHBIM C Heba [JOCTAaB/IASUINCh C €€ IOMOIIBIO
HeoOXOIMMbIe JIEKaPCTBa.

Ha rrazkom acdasbre oObIYHbBIE CTalbHbIE MPYXUHSIIHE
peccopbl AealT e3[4y aBTOMOOWISI TUIAaBHOM u wmsrkoi. Ho
CTOUT BBIOPATHCS C MAarMCTPAd Ha MPOCE/IOK, TOMYKA U TPSCKA
3aCTaBJISIIOT Pe3KO COABUTH CKOPOCTh — MO yXxabaM U PhITBHHAM
€XaTh TMPUXOLUTCSI He HAMHOTO ObicTpee memrexoza. Kak
DO0OUTHCS, YTOOBI M M0 TUIOXUM Z0POraM MOXXHO OBIJIO €XaTh CO
CKOPOCTBIO COPOK-TISITh/IECST KUIOMETPOB B 4ac 0e3 Ype3MepHOi
TpsiCKU?

Kro wu3 ObiBanbix modepoB He Ayman o006 3TOM KakK O
HeCcOBITOYHOU MeuTe!

YT106BI CTajbHAsI peccopa peliraa MOJOOHYIO 33/auy,
HY)XHO CJie/IaTh ee B HECKOJIbKO pa3 Msirye, MeHee >XeCTKOM, a
TAlOKe CHUJIBHO YBEJIUYUTh XOJ KOJeC OTHOCHUTEJTbHO paMbl
aBromoOwmsa. CrenaTh 3TO HEBO3MOXHO, U TTOJIOXKEeHKe ObIIO Obl
6e3BBIXOZHBIM, eI Obl He BO3AYLIHAs MoAyuika. McrbiTaHus,
NpoBeJileHHbIe Y HaC B CTpaHe, MOKa3a/id, YTO NMPH COYETaHUHU
OOBIYHBIX  TPY)XHUHHBIX  Peccop C  MHEeBMAaTUYECKHUMH,
«MOAYUIEYHBIMU», CKOPOCTh ABTOMOOWJISI IO IUIOXOM [gopore
MOXXeT ObITh yBe/JMY€Ha IO KpaiHedl Mepe BABOe. 3HAYHT,
MOXXeT ObITh MepeBe3eHO BABOe OOjblie TPy30B MPHU TOM Ke
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yuciae MaminH! BoT 4yTo Takoe Bo3pymHas nogyimka! MuHckui
camocBan-rurait benA3 c mHeBMaTUyeCcKMMHM peccopamu ObLr
YOOCTOeH Ppsiia 30/0TBIX MeJajell Ha MeXJyHapOJHbIX
BbICTaBKaX.

[THeBMaTHUecKasi To/BecKa aBTOOYCOB, HAlpUMep HAIIUX
JIbBOBCKHX, He TOJIBKO yBe/JIMYMJa CKOPOCTh [ABW)XEHMS, HO U
HAaMHOTO YyJly4lIWja CaMOYyBCTBHE MacCcaXUupoB. Bosgymnble
peccopsl, U3roTOBJsIeMble W3 Pe3UHBI C HEUJIOHOM, BCce LIMpe
NPUMEHSIIOTCS Ha TpaHcrmopTe. VM He TO/MBKO Ha aBTOMOOWIISIX.
[Toxanyii, nerde ckas3aTh, rge ux HeT. Ha Tponneiibycax,
MACCAKUPCKAX TeIUIOBO3aX, BaroHaX MaCCaXUPCKUX I0e370B,
HOBBIX BarOHaX MOCKOBCKOTO MeTPO — BCIOJly MeX/y Ky30BOM U
KOJIECHOM  TEJIe)KKOU  TIOSIBISeTCS  Pe3UuHOBasi HajAyBHas
Bo3ayiiHass mnonymka. OHa penaer xon Oosiee TUIABHBIM M
6eCUIyMHBIM.

BospyuiHble aMOpPTH3aTOPBI He3aMeHUMBI, Korza
NPUXOAUTCS  OOPOTBCS €  TPSICKOM,  BCEBO3MOXXHBIMU
BUOpALIMAMHU, & CTy4aeTCs 3TO B TeXHUKe HepeaKo. YacTo HY)KHO
HAZIe)KHO WM30JIMPOBAaTh OT BHELIHWX BUOPALMI KaKON-HUOYAb
TOYHBIA CTAaHOK WM MU3MEPUTE/NbHBII MPUOOP — O KAKOH YK
TOYHOCTH MOXeT HWATU peyb, eCcId Bce TPpsSICeTcs, KaK B
nuxopagke! B apyrux cmyyasx, HaoOOpOT, caM CTaHOK HWJIH
YCTAaHOBKA POXJAAKT CUibHble BuOpauuu. Tak ObIBaer,
HalnpuMmep, TPHU MCIBITAHUSAX ABHALMOHHBIX PeaKTHUBHBIX
JBUTaTeNeil WIM B MHOTOYMC/IIEHHBIX BHOPOYCTaHOBKax,
NPUMEHSIIOIIUXCS B TMPOMBILIJIEHHOCTH. TyT yX HPUXOJUTCS
3alMUIaTh OT BUOpauUMii BCe, YTO OKPYXKAeT TPSCYILYIOCST
YCTaHOBKY, MPeXJe Bcero paboTalolnX Ha Hel Mofei.
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Bce Gosnee mupokoe mpuMeHeHWe HAXOAUT U POJHOM Opar
IMHEBMaTUYE€CKON peccopbl — HAJyBHOM AOMKpAT, CIYy)XXalUuu
IOJisT TOABEMA Pa3HbIX TDKeCTel, KOrZa COOCTBEHHBIX CHII
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YyeJIoBeKa He XBaTaeT.

YT1o0ObI BO3AyIIHAST TMOAYIIKA TOJHSUIA TIPy3, HYXKHO
YBe/IMYUTH JaBJeHHWe B Hel — OHa pasAyeTcs, U JIeXXalluid Ha
Hell rpy3 npunogHumetcs. [JOMKpaThI-MOAYIIKK HY)XHBI, KOTAA
NpUuxoaguTCAad NMOAJHMUMATHb TSDKeJIBIA rpy3 B IIOJIEBBIX YC/IOBUSX,
HalnpyMep CaMoJIeT, COBEepPLIMBIIMN BBIHY)XXAEHHYIO IOCaAKY
BIaJ/ieKe OT HaceJeHHBIX LEHTPOB. /JOCTATOYHO Y/IOXHUTH IOZ
KppUUIOM M ¢ro3e/sDKeM caMojieTa APYyr Ha Jpyra HeCKOJIBKO
HAJyBHBIX MEIIKOB 13 MPOYHOM TKAaHU ([JOCTaBUTh TAKHE MEIIKH
JIETKO, OHU MAaJIO BECST U B CJIOXKEHHOM COCTOSIHUM 3aHUMAIOT
Majo0 MecTa), a 3aTeM HaJyTh HX BO3JYXOM, BBIXJIOIIHBIMH
rasaMH JBUTATeJIsl MJIM Ta3aMu U3 6ajUIoOHa.

A 49TO CIyYMTCs, €CTM TIOMEeCTUTHh BO3AYLIHYIO TMOJYLIKY B
TOIUTMBHBIN OaK ABUTaTe/s U HadyaTh ee HaAyBaTh? OHa craHeT
BBITECHSITh TOIUIMBO M3 6aKa W MOJABaTh B JABUraTenb. Takoi
crmoco6 0co6eHHO BayKeH B KOCMOCe, Iie TI0JaBaTh XUAKOCTH, B
TOM YHCJIe U TOIUIMBO, HE TaK-TO MPOCTO M3-32 HEBECOMOCTH.

Ha 3aBomax M crpoiikax TOXXe TNPUMEHSIOTCS MOAYIIKHU-
AOMKpAThl, OHM MOTYT IOAHSTH, HANPUMepP, Yrojl OCEeBLIETO
Joma Bcero 3a momyaca! [IpumeHsorcss U HagyBHbIEe pabGouue
MepyaTKy, OCOOEHHO YZOOHBIE B CIy4yae CHUJIBHBIX BHUOpAIui,
HanpuMep Npu paboTe OTOOMHBIM MOJIOTKOM.
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Iloagymka «B3pbIBaeTcs»

VX eci rOBOPUTH O BO3AYLIHOM MOAYIIKe, 3alMLIAIoLIei
YyesioBeKa OT YJApOB, TO MpEeX/e BCEero B CBS3U C aBTOMOOHIIEM.
E3ma B aBTOMOOHM/IE C KaXKABIM JHEM CTAHOBUTCS Bce Oosee
OTIACHBIM 3aHSTHEM: aBTOMOOWIel 6osblle, UX BOJUTE/TN MeHee
OMBITHBI, YCIIOBUSI ABVDKEHMUS YCJIOXKHSIIOTCSI, CKOPOCTb PacTerT.

r’.‘_ ._1.

iiﬁﬂ CPABATDIBAET TOAY LKA
Yuamarorcs CTOJIKHOBEHU S aBTOMOOUJIEH, 4acTo

MPUBOASIIINE K TSDKEJBIM PDaHEHHUsIM W JaXke rubenu Jiopew,
HaxO/sIIMXCS B MalIMHe.

B CIIIA, rae sKCIuTyaTHUPYeTCsl OKOJIO JAeBSITH MHUJIIMOHOR
aBTOMOOWJIel, CMepTebHbIX MCXOJOB B aBTOMOOMJIBHBIX
aBapusix ObIBaeT HECKOJBKO THICSY B O[], a TSDKE/IbIX PaHEHUI
HeCcpaBHEHHO 6oJIbliIe.

KoHcTpykTOpEI  CTpeMsTCcs  co3JaTh  «0e30MacHBIN»
aBTOMOOW/Ib. DTO OTHOCUTCS K BHYTPEHHEMY YCTPOWMCTBY,
KOHCTPYKUMM  PYy/JI€BOH  KOJIOHKW, TIOJBeCKe [ BUTATeJs.
ITpepnaratorcss Taloke NMPUBSI3HbIe PeMHH, KOTOPBIMHU JO/DKHBI
3aTATUBATHCSA TACCAKUPBI, WU pPacKpbIBalolvecss TPH yAape
MOJIOTH, BpOZe OONBIIMX ra3eTHBIX JINCTOB, KOTOPbIE I O/DKHBI
aMmopTu3upoBath yzaap. Ho ocobeHHo OGonblive HageXAbI
BO3/IaraloTcsi cHoBa Ha mnoaymky. B CIIA mno pemenui
IpaBUTe/IbCTBA, HAyWHasi ¢ 1976 Troja, Bce JIeTKOBbIe

46



aBTOMOOW/IM [O/DKHBI BBIMYCKATBCSI TOJABKO C «IOAYIIKAMHU
6e30MaCHOCTH». JKCIIEPUMEHTANbHBIX aBTOMOOUIEH TAaKOro
poJa y)xe HemaJlo.

[logymwikn  XpaHATCS  CJIOXXEHHBIMM  BHYTPU  CajlOHA
aBTOMOOU/ISI B Pa3HBIX MeCTaX — BepXHEH 4YacTU py/lieBOi
KOJIOHKM IlepeJ, BOJAWTe/leM, B IIUTKe TIepes TacCaXUPOM,
CUJASAIIMM CIlepeiy, B CIWHKe IlepefHero CUJeHbsi — Iepej
MACCAXUPOM, CHUASAIIUM C33Ju. B ymakoBaHHOM BHJE OHU
3aHMMAIOT MaJIO MeCTa U NMPAaKTU4YeCKU HeBUJUMBI.

Ho BoT mnpounsounien HeOXWJAHHBIA CUJIBHBIA yZap
aBTOMOOU/ISI 0 TpensAtcTBHe. JlanbpHelillee  MPOUCXOTUT
mMraHoBeHHo. CrneuuwanbHBIE TPUOOP —  aKCeJIepOMeTp,
cpabaThIBAOLIMI TIPU OMpeJe/NeHHON Cue yAapa, OTKPbIBAeT
6a/IJIOH CO OKATHIM TMOJ, GO/MBIINM JaBIeHUEM UHEPTHBIM ra3oM
WA BOCIUIAMEeHsIeT NHUPOMAaTPOH — 3apsii C HeCKOJbKUMU
DEeCITKaMH TPaMMOB TOpPOXa. 3a coThie xomu cekyHzAsl (!), Bce
PaBHO, KaK IPU BBICTpeJie, HeUJIOHOBble NMOJYUIKM HaAyBalOTCS
[0 06beMa JBYXCOT-TPEXCOT TUTPOB U NMPEBPAILAIOTCS B MSATKUH,
MOJAT/INBBIN Oapbep mMepej MaccaXupamu. ECTh KOHCTPYKUMH,
rae omHa OoJblIasi MOAYLIKA 3aMeHEeHa MHO)XeCTBOM MaJlbiX,
coeJMHEHHBIX HAaMmoAo0Oue MIeTUHbIX COT, — CIUTAETCS, YTO ITO
JACT psif IPEeUMYILEeCTB.
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NP YAAPE ABTOMOBWMAR

WNpes 3amyTHBIX MOAYIIEK IPOCTa, HO IPaKTUYecKas ee
peanu3anus CBsI3aHA CO MHOTHMHU CJIOXXHBIMH MPOOIeMaMH.
[a3pl, 3amomHsAOIIME TOAYIIKKH, He [OO/DKHBI OBITh OYeHb
TOPSTYUMHU WM SITOBUTBIMHA — TIO/IYIIKA MOXXET BeJb U JIOIHYTh.
HapyBaTe moayukyd HY>KHO OBICTPO, HO TUIABHO, YTOOBI 3TO HE
HAlIOMMHAJIO B3PbHIB C CHJIBHBIM ONACHBIM YJApoOM U ILIYMOM,
CIOCOOHBIM )KECTOKO MOBpeauTh yuu. [locie HagyBaHUs rassl
U3 MOJAYUIKM HY)XHO CeHMYac >Xe HA4YaTh BbBINyCKAaTh HapYXYy,
WHa4ye OHA JIONMHET WJ/IM CTAaHeT CJIMIIKOM TBEepAOMW, YXeCTKOU.
Hy>XHO UCKII0OUYUTH BO3MOXKHOCTD JIOXKHBIX CUTHAJIOB JATYUKA U
cpabaThIBAaHUM MOAYIIKK 03 HeOOXOZUMOCTH.

A xak o06ecrneyuTh TOCTOSTHHYIO TOTOBHOCTH MOJAYIIEK K
OEeNCTBUIO B TevyeHHE BCero OOMBIIOTO CpPOKa CITYXOBI
aBromobunss? Kak wu36exaTb Ype3aMepHOTO IMOBbBILIEHWUS
JaBJIeHUsI B CaJIOHE aBTOMOOM IS, KOTAA BHYTPH HEro BHE3AIHO
HaJyeTcs MHOTO 3alllMTHBIX noayumek? B ogHomM wu3
aMepPUKAHCKUX aBTOMOOMJIEl B CajioHe pasMellleHO ABaJLATh
nozyirek. MOXXHO 3aIUTUTHCST OT OJHOM Gelbl U MOCTPAAATH OT
IpYroil — MOBBILIEHUS JaB/IeHUs B cajioHe. B aToM aBTOMOGMITE
NpU HAaJyBaHWHU TOJYyLIEK ClienyaabHasi TMeTapja BbIOWBaeT
3a/iHee CTeKJIO MaIllluHbI!

3abor xorp otrbaBasii. M Bce ke, BeposiTHO, 4epe:
HECKOJIbKO JIeT aBTOMOOwieil 6e3 BO3AYLIHBIX MOAYIIeK He
craner. CnAMmKOM YX BaxHa wux poab. B CHIA 6siic
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odUIMANTBHO 3asBIEHO, YTO €C/IN Obl «IOAYIIKH 0e30MacHOCTH»
OBLIM YCTAaHOB/IEHbI HA aBTOMOOWJISIX, BBINYIIEHHBIX TaM B
OJHOM JIMILb 1970 TOJY, TO 3TO CMAc/I0 ObI IIECTh ThICSIY JXU3HEIH,
NPeJOTBPAaTHUIO PAaHEHMsI YeThIPEXCOT ThHICSY Ye/NOBEeK U
c6eperJio MoYTH NMOJIMUUIMAPJA A0JUIapOB!

M HTepecHO, 4TO U 4151 OOBIYHBIX MPUBSI3HBIX PEMHEH TOXe
MBITAIOTCSI MPUMEHUTHh TNPUHLUI BO3LYLUIHOM MOAYIIKA. 3a
pyOexxoM  TOSIBU/IMCh  IOJble  PeMHH, KOTOpble  IIpHU
CTOJIKHOBEHUU aBTOMOOWJ/ISI aBTOMAaTH4YeCKd HAAyBAIOTCS U
IpPeBPaLIAIOTCSI B CBOEOOPA3HYIO 3aIIUTHYIO MOAYIIKY.

I

il
‘{,I' 'Il-ll | I'I |I|||I-II|'. IIlI
il

B/Jcn DI TAHME |

3AWUTHOM JKC
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C MAHEKEHOM £

B Hacrosiiiee BpeMsi BeAyTCS WCHOBITAHUS 3alUTHBIX
MOJyIIEeK Ha CIelMaIbHbIX TeTe)KKaX-Cala3Kax, CKOIb3SIIUX 110
penbCcoBOil Tpacce (KCTAaTH, TOXKe HA BO3AYLUIHOM MOZYyIIKe, 06
3TOM OyAeT UATH pedb B TNOCAeAHEeM 4YacTh KHHUTH) |
MO3BOJISIIOLIMX MUMHUTHUPOBATh yzaap. [1oka, Kak MpaBUIO, MECTO
YejI0BeKa MPH MOLOOHBIX HCIBITAHUSAX 3aHUMAIOT MaHEKEeHBI.
Ho y)xe mpoBezieHbI yCreuHble UCIIBITAHUS U C TIOJbMH.

«B3pseIBarouiasicsi» BO3AyIIHAS MOAYLIKA MOXET CAY)XUTh Ha
aBTOMOOMIIe M [JIs1 TOrO, YTOOBI 3a)KaTh JABePh. YacTo MMEHHO
OTKPBIBIIASICSI TPU  CTOJIKHOBEHHWM  [BEPb  OKa3bIBaziach
OpUYUHON THUOeNMM WU TSHKEJOro paHeHHUs MAaCCAKUPOB.
Pe3nHOBBI HaZyBHOU ILIapUK B BbIeMKe MeXAy JBepueil u
Ky30BOM MTHOBEHHO HAJyBaeTcsi BO3AYyXOM IIPH aBapuud H

49



HaJle)XHO 3aKJIMHUBAeT JBeply.
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Bce qeTbIpe KoJj1eca...

Hu 3saumurHas HagyBHash TOAYIIKA, HHU HaJyBHBIE
Pe3MHOBbIe OaMIIepsl sl CMATYEeHUS YIapa MPU CTOIKHOBEHUH,
HU HaJlyBHOE 3allaCHOE BETPOBOE CTEKIIO (TOXKe MoJie3Hast Bellb!)
He MOTYT CYMTAThCSl TIJIABHBIM IPHMEHEHHEM BO3AYIIHOMH
MOJYIIKK Ha aBTOMOOuIe. Ha mepBoe MecTo HY)XHO MOCTaBUTh
COBCEM  [JpYryl0 BO3AYIIHYIO TOAYLUIKY, ©0e3 KOTOpOu
COBPEMEHHOT0 aBTOMOOWJISI MMPOCTO HE CyLIeCTBOBajO Obl. JTa
MO/IYIIKA — IIMHA, KaTALIASICS 1O 3eMJIe U YBJIeKAoIast 3a co60it
aBTOMOOWJIb.

[llvHa He eAMHCTBEHHAS KaTSLASICS BO3AYLIHAS MOAYLIKA. A
pa3Be JeTCKUi Pe3HHOBBIM MY U MHOXECTBO ero CIOPTHUBHBIX
«copoauYeii» He BO3AYIIHAs MOLyLIKa?

B IlIBenuu paxke co3JaH «3BYKOBOM» MY [JISI UIPHI E
byr60n cmenbix. «MrpoBbix» BO3AYIIHBIX MOAYLIEK H300penu
MHOJXeCTBO: Halpumep, MPO3pavyHbIii, HO JIETSIINNA MPpU OpOCKe
CO CKOPOCTBHIO JOCTA KHUJIOMETPOB B YacC LIApP AJISI UTPhI B KeTTH
WINX MEeTPOBBI MsY C ceajioM njsi MoaHoro B Espome
«KeHrypoOosila» — CKAa4YKM HAe3JHHUKOB HA OJTHUX Ms4ax
OeUCTBUTEIHLHO HATTOMUHAIOT MPBDKKUA KEHTYPY.

HapyBHble mapbl MOTYT puUMeHAThcS U s gena. Korga B
MockBe B 1971 romy Oblla BBICTAaBKA  MeXaHHU3aLUHU
MPOM3BOJCTBA, HA HeH ObIJI0 MOKa3aHO UHTEPEeCHOe YCTPOICTBO
ons  mepenBkeHust Tspkecteil. (CTranbHash IUTMTA  BeCOM
YeThIPeCcTa KUIOIPAMMOB JI€)KaJIa Ha IIapaX, HaZYThIX BO3AYXOM.
Jlerkoe IBM)Xe€HWE PYKH 3aCTaBJISUIO TUTUTY MepeMeLiaThCs.

3a pybexom camble TsDKejble IPy3bl B COTHH TOHH, BpOZe
3eMJIECOCHOTO CHApsila M JaXke IieJbIX Kopabsei, yaBaaoch
TPAHCIOPTUPOBATh HA  3HAYUTE/NbHOE  pACCTOsSIHME  Ha

CBOeOOpa3HbIX BO3AYIIHBIX KAaTKaX — HAZYThIX HEMJIOHOBBIX
LJIAHTaX JUAMEeTPOM MeTp U OOJiblle.
Ha Bo3aywHbIX nmojymkax — MHeBMAaTU4YeCKUX IIWHAX B

Halle BpeMsA, MOXXHO CKa3aTb, KATUTCS BCE€ Y€/10B€Y€CTBO. O,Z[HI/IX
aBTOMOOMIEN B MHPp€E€ HACYUTBIBAETCS TPpHUCTa MHUJ/UIMOHOB U
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6osee TPUJLATH MUJIJIMOHOB €XeTroAHO N00aB/IsieTCsl HOBBIX, a
Ha Ka)KJO0M aBTOMOOMJIe TI0 KpaiiHel Mepe MATh LINH, YeTbIpe —
Ha Kojlecax M IATasi — 3amacHas. MHOXeCTBO aBTOMOOMIIEN
VMeeT He 4YeTbIpe, a LIeCTb, BOCeMb, MHOTJA JeCATKA Kojec. B
YexocmoBaKuU 151 NepeBO3KU 4YaCTH HOBOT'O IMPOKATHOTIO CTaHa
ObUT co3JaH aBromoe3a-tlatdopma ¢ OyKCMpaMH C OOIUM
YK CJIOM KOJIeC — CTO /IeBSIHOCTO 11eCTbh!

BepoATHO, MuUIIMapaa MNOATOpa-ABa IIMH TPUXOJUTCA
TOJIBKO HAa aBTOMOOW/IM, HAaXOAsUyecs B OJKCIUTyaTalUH, He
CUMTAsl XPAHSIIMXCSI Ha CKIaJaX U B Mara3uHax.

Ecnmn ke mopacymTarh MHMHBI 0eCYMCIEHHOTO MHOXEeCTBA
CaMOJIETOB, MOTOLIMKIIOB, TPAaKTOPOB, BeJIOCUIIeIOB, CAMOKATOB,
T'Y)KeBBIX TIOBO30K M BCAKUX APYTUX IKUMAKeH, He 00XOIAIMXCS
6e3 «JYyTHKOB», KaK PaHblile Ha3bIBa/IM THEBMATHYeCKHEe LIMHBI
(Muxaun-u3BO34YMKK 3aspiBaiin: «[IpomMunM Ha AyTHKax!»),
OKXKETCs, 4YTO Ha [JOMI0 KaXJOro 4YejoBeKa Ha J3emie
IPUXOJATCS], BEPOSITHO, AeCATKA U COTHU HAJAYThIX HIMH Pa3sHBIX
KanuOpoB. YeM He WIMHHBIN Bek! Mcue3HU BHE3AMMHO BCe IIMHBI,
npou3oiier Katactpoda Xyxe 1H000r0 3eMIETPSICEHUSL. .

B CCCP u papyrux pasBUTBIX CTpaHax MMeeTCs MOIHas
LIMHHas TPOMBIIUIEHHOCTb, ClHelHaJbHble KOHCTPYKTOPCKHe
6I0pO CO3JAIOT HOBBIE THIBI IIWH, Y4YeHble B HWHCTUTYTaX
HACTOWYMBO MCCAeAYIOT INMHBI C Lejbl0 IOBBIIIEHUS UX
KadecTBa. CTpOSATCSt HOBble IIMHHbBIE 3aBO/bI, B YaCTHOCTU OJUH
13 HuX, B ropoge benas Llepkoss, Heganeko ot Kuesa, sBsiics
OJHOU U3 KPYNHENIINX HOBOCTPOEK JeBATON MATUIeTKU.

ABTOMOOM/IBHASI IIMHA COCTOUT, KaK IPaBHJIO, M3 JBYX
OCHOBHBIX YacTel — TOHKOCTEHHOM (TO/NIIMHA CTeHKU JBa-
YeTbipe MW/UIMMETPA) HAZAYTON PEe3MHOBOM KaMepsbl, KOTOPas,
COOGCTBEHHO, U SIB/ISIETCS BO3AYIIHOM MOAYLIKOM B BUJe OyOIMKa,
¥ oOHMMalolIel ee TOXe Pe3NMHOBOU MOKPHILIKK. B mocrenHee
BpeMsi BCTpeYaloTcsi M GecKkaMepHble LIMHBI — B HUX KaMepsl
HeT, U BO3JyLIIHOM NMOJYIIKOH SIB/IsSeTCSI cCaMa MOKPBILIKA.
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CoBpeMeHHOI aBTOMOOM/IBHON IIMHE MPUMEPHO CTO JIeT.
[lepBeIit MaTeHT Ha M300peTeHUe NMHEBMATUYEeCKOW IIMHBI ObLI
B3AT ellle paHblie, B 1845 rojy, HO MOYTH IOJIBeKa jiexxan Oe3
ABWOKeHHUs. B camoM KoHIle MponIoro Beka HadyajaoChb MaccoBoe
yBlledeHHe  BeJIOCUIIe[IOM, CBoeoOpa3Hasi «BeJOCHIeAHast
JIUXOPAJiKa», KOTOpasi, KCTaTH, B HAIIX TOAbl KaK Obl
nopropsieTcsi. Bo MHOrmx crpaHax 4YWOIO BeJIOCUNEUCTOB
OypHO BO3pacTaeT, OYEBHZHO, & MUKy aBTOMOOWISIM, apMafbl
KOTOPBIX 3aKyNOPHBAIOT YJIULbI FOPOAOB U OTPABJISIOT BO3AYX
BBIXJIONTHBIMU ra3aMHU.

B 1888 rozy mHeBMaTHMuecKas IIMHA OblJIa OTKPHITA 3aHOBO,
ee CIy4allHO M300pe/ WIOT/IAHJCKAN BeTepHHAPHBIN Bpad
Hdannon. CHavasa OH cAesajJl CBOeMy CbIHMIIKe JJi ero
BeJIOCUIIeJla IIMHY U3 CalOBOTO IJIAHTA, 3allOTHEHHOIO BOJOW,
HO BCKOpe 3aMeHWJ 3Ty HeyZoOHYyI0 IIMHY IHeBMaTU4YeCKOM,
3allOJIHUB ee BO3JyXOM 4epes3 CHeLMabHbIM, TaK Ha3blBaeMbI1
0OpaTHBII KJIAallaH — OH CBOOOZHO BIyCKaeT BO3JyX B KaMepy,
HO He BBINTyCKaeT 0OpaTHO. A yepe3 roj, B pa3HbIX CTPaHaX Ha
MHEeBMATHUYECKYI0 IIWHY OBbIJIO B3ATO y)K€ LIeCThCOT MAaTEHTOB!
[la 1 Tenepb, HECMOTPSI Ha BCe COBEPLIEHCTBO CYLeCTBYIOLIUX
IIMH, KOHCTPYKUHWSI KOTOPBIX B OCHOBHOM CJIOXXWJ/IaCh IOJIBEKa
HasaJ, B KOXJ0W U3 BeAyLIUX MPOMBILUIIEHHBIX CTPAH BbIJAeTCs
OKOJIO COTHM MATEHTOB B IO/l HAa UX Ja/IbHelllIee yIy4lleHHue.

[lepBbIii aBTOMOOWU/Ib C MHEBMATUYECKUMH LIMHAMH
nosisuica B EBpone B 1891 roay. KMcnonbp3oBaHue mHH cpasy
BABOE YMEHBIINJIO BEC aBTOMOOU/ISI — BC/IeACTBHE OCIA0IeHUs
YAApPOB O HEPOBHOCTH [JOPOTH YacTU aBTOMOOWJIS CTaiu
JIETKUMH, CKOPOCTb JBW)XEHHUSI BO3POCJA, pacxoJ TOIUIMBA Ha
NMoe3JKy CHMU3WICA. BOT 4TO o0O3Hayasa NMOMOIbL BO3AYLIHOU
MOAYIIKHA!

Kakux TONBKO WIWH He W3rOTOB/SAIT Temnepb B Mupe!
Teicstan wn Teicstyn. OguH  TOMBKO BoOpoHeXckuit 3aBof
BBIITyCKaeT d4eTblpecTa BHUAOB. OT HaCTOSIIMX TUTAHTOB
JAUAaMeTPOM B HECKOJIbKO MeTPOB M BeCOM B TOHHBI [JIs
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CBePXTSDKeJIbIX TPY30BUKOB /10 KPOXOTHBIX AJISI MaJIOIMTPaXkeK,
MOTOPOJI/IEPOB, KAPTOB — 3TUX MUHHUABTOMOOUIE.

Ecmm BaM mpuxoauioch ObIBaTh B TMABUJIbOHE «XHMUS»
BAHX B MockBe, TO Bbl HaBepHsIKA OOpaTM/IM BHUMaHHUeE H:
BBICTABKY aBTOMOOMWJIBHBIX LIMH. Y)X OYeHb IOpa)kaeT OHA
noceruteneili. Ho npu yem TyT xumusi? Beap mLIMHBI pe3HOBBIE,
a KayyyK JAlT TpoIu4yecKue AepeBbsi — cekBolu. OJHaKO yxe
JABHO XMMWKM HAY4YMJIMCh NOJy4YaTh Kay4dyK HCKyCCTBEHHO, U
nepBoe CJIOBO 3[eCh NPUHAJJIeXUT Hauleid crpaHe. He 3ps B
MOCKOBCKOM [lomMTexHUYecKOM My3ee, CTOJIETHUIH foOuieit
KOTOPOTO HEJaBHO OTMETH/IN JNIOOUTENTN TeXHUKH, OeClieHHbIM
VICTOPDUYECKUM DKCIIOHATOM CYMTAIOT JIaGOPAaTOPHYIO Teyb
3HaMmeHHUTOro coBetckoro yyenoro C. B. J/leGeneBa, B KOTOpOW
OBLT «CBapeH» MePBbIil MCKYCCTBEHHBIN Kay4yK.

Ha mmHax u3 mepBOoro Kaydyka COBETCKHE aBTOMOOMW/IN B
Hayasie HIONs 1933 TroJa OTIPABUINCh B NMPoOOEr mo IyCThIHEe
Kapakymbl. OHM npouv LIeCTHaJAUATh THICSY KUJIOMETPOB M
BO3BpaTH/IHCh B MOCKBY B KOHIle ceHTsOps. [lluHBI OKa3aauce
CTO/b HaJ@XHBIMU, UYTO HEKOTOpble M3 HUX NPHUBE3/NTH BHYTPU
MOCKOBCKHU BO3JyX, KOTOPBIM MX HaKaya/u repes, CTapTom!

Ho Bepnemcs B nmaBuiaboH B/IHX. CkonbKOo caMbIX pasHbD
IIMH TyT BbicTaBleHo! Man Mana MeHbuie.. /luameTpsl LIKWH
BO3pPACTAalOT 10 Mepe TOro, KaK pacTeT TIpPy30NOLBEeMHOCTh
aBromo6Owuneii. [lpaBma, Mo CpaBHEHHIO C TMEPBBIMH LIMHAMH
MOJlyBeKOBOM JaBHOCTU COBpeMEHHble ILIMHBI IIpU TOU XKe
IPYy30NOJBEMHOCTH CTA/IM MOYTH BABOE MeHble MO AUaMeTpy,
HO 3aTO LIMPe — TAaKOB 3aKOH HUX Pa3BUTHUSL.

Ocob6eHHO BMEYAT/ISAIOT IUWHBI-TUTAHTBI, KaK OyATO
npeAHa3HadyeHHble [ JUYHOU  MamumHbl  [yanuBepa.
Hanpumep, mmHa A5 cTOABaALATUTOHHOIO caMocBana benA3-
549 HMeeT JUaMeTp OKOJIO [ABYX C IIOJIOBUHOM MeTpPOB U
IIMPUHY LIeCTbCOT COPOK MMWJUIMMeTpoB! JIBUraTesib ruraHTa

BECUT CEMbJECSIT BOCEMb TOHH, €ro JJIMHA — 4YeTbIPHAJLATh
MEeTpPOB.
PexoppHbrii IaMeTp IIVH JIBYXCOTTOHHOTO
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aMepUKaHCKOTO TPy30BHKa PaBeH YeTbIpeM MeTpam!

[Tpu cTosib 6OMBIIOM fHAMeTPe LIMHBI ABTOMOOUJIIO Y)Ke He
HY)XHa OOBIYHasi TIOABECKA — CBOEOOpA3HBIMH peccopaMu
CJTY)KaT CaMU LIMHBI, TaK BEJIUK B HUX 00beM BO3AyXa. 3aToO YK
eC/Ii JIOMHEeT TaKasi UIMHA, 3BYyK, OYeBHUJHO, OyZeT MOXO0X Ha
B3pBIB OOMOBI!

Ha ceBepe Kanagpi, moxoxem Ha Ham CeBep, MHOTC
NPUPOJHBIX OOraTCcTB, HO BEJMKH TPYAZHOCTHU HA MYTH K
OBJIaJJeHUI0 UMU — 0O0JI0Ta, TONHM, BeyHasi Mep3noTa. UToOsI
Mpeosio/sieTh MX, KaHAa[CKUe MH)XeHepbl CIPOeKTUPOBaIN
TATAaHTCKYI0O CaMOXOJHYI0 MalIWHY «MamoHT». [lopaxaior E
MalIMHe YeTbIpe OIPOMHBIX KOjleca Ha MHeBMAaTUYeCKUX LINHaX.
JIunamMeTp KaXAOro U3 HUX — CeMHAJlaTh MeTpPOB. BbIcOTOH
YeTHIPEX3TAKHBIMA [OM, OHH COOOLIAIOT HeOOBIKHOBEHHOMY
SKHWIMa)XXy HeBHJAHHbIE CBOMCTBA — e€ro HHUYTO He B COCTOSTHUU
OCTAaHOBUTb!

KysoB moj craTh KojsecaM: HACTOSIUMHM JBIDKYLIUKCS

octpoB. Ero pgnmHa copok JBa MeTpa, B HeM — JKUJIbIe
IIOMellleHUs], CTOJIOBAasl, MaCTepPCKUe U Jaxke OypoBast BbIIIKA CO
BCEMU HEOOXOAMMBIMU YCTpOicTBaMU. Bec ero — mnAThCOT

copok ToHH. lllecTHaguaTh pABUTaTesnell 0OIIeH MOIUIHOCTHIO
JBEHAZUATh THICSY JIOUIAZVUHBIX CHJI CIIOCOOHBI TepeMelaTh ero
CO CKOPOCTBIO LIECTU/IECSATH KUJIOMETPOB B Yac, KaK Yy JIeTKOBOTO
aBromobunsa. «MaMoHT» OyJer Jierko TIepexoAuTh 4Yepes
TPELIMHBI ¥ PBbI LIMPUHOM TPU MeTpa. 3anac TOIUIMBA MO3BOIUT
coBepLIaTh peNChl MAAJTBHOCTBIO OO/bIIE MOJYTOpA THICSY
krioMeTpoB. [lonctrHe paHTacTHYECKUIT DKUTTAX!
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IIpokon!

Korza xoTAaT ckasaTh o nmocruriueil KOro-To Heyzade, 4acTo
roBopsT: «Y Hero mnpoxonl» JledCTBUTeNbHO, KyJa YX XYXKe,
KOrJja B Jopore CjlIy4aeTcsi IPOKOJ INMHBI, 3alacHOM, K
HeC4YacTbhlo, TOXKe HeT, Ha y/Iulle HOYb, XYY MOPO3...

Ha pgoporax EBponsl mpoucxoAuT NpUMepHO ABaALATh HATE
MMW/UIMOHOB  IIPOKOJIOB IHMH B roj. YerBepTp  Bcex
aBTOMOOMJIBHBIX ~ aBapuUi  BbI3BaHAa HMEHHO  IIPOKOJIOM.
CosmaTenn aBTOMOOWIBHBIX INWH MPHW/IAraloT OTPOMHBIE
ycunusi, 9TOoOBI NPOKOJBI CIyYa/lIMCh KaK MOXXHO peXXe, IIWHA
Obla OBl Hafle)KHee W CIY)XWIA Jo/blie. A ecIu TNPOKOI
Npou3o0liies1, YTOObl OH He MPUBOJAUI K KaTacTpode — mpu e3ze
c OOMBIION CKOPOCTBIO MAIIMHY IIPH IPOKOJIE 3aHOCHUT B
cTopoHy. W 4TOOBI TOBpPEXJEHHYI LIMHY ObUIO Jerdye
OTPEMOHTHPOBaTh, a elle Jy4ylle, 4YToOBI OHA cama
aBTOMAaTU4YeCKU «OTPEMOHTHUPOBAIACH...

Tpe6GoBaHus Ha/Ie)XHOCTU u TONTOM CITY>KOBI
MpeabsB/ISIIOTCSI KO BCAKMM LIMHaM. BeceMa B 3TOM
3aMHTEepeCcOBaHbl U BeJOCUINEJMCTBbI: CKOJIBKO pa3 HMEHHO C
IIMHAaMW OBUTM  CBSI3aHbBl MX HeyJa4u B  [JJIUTEJbHBIX,
MHOTOCYTOYHBIX  BeJIOTOHKaXx Bpojge Benoromxku Mupa.
HagepHoe, u unaycy P. Cunrxy, HauaBmemy B 1968 rogy Ha
BeJlOCUIlefle... KPyrocBeTHOe IIyTellleCTBHMe, KOTOpOoe OH
3aBepIllU/I B 1973 rofy, NpeojosieB MOYTH YeTBepTbh MUJUIMOHA
KAJIOMETPOB, OBUIO OBl TPHUATHO, €Cad Obl IIHHBI €ro
BeJIOCHIIe/la He TPUXOJUIOCh MEHATh TaK YacTO — 3a 4eThIpe
NepBbIX TOJIa My TelleCTBUSI OH CMEHUJI UX CTO MAThJecsT pas!

Ho Bo cTo KpaT Ba)kHel 3Ta nmpobieMa /jisi aBTOMOOUTbHBIX
IIMH: PpoOJAb U 3HaueHHe aABTOTPAHCIOPTa KOJIOCCAIbHBI,
CKOPOCTH [BV)KEHMS U CBSI3aHHblEe C HUMHM HArpy3Kd B IIMHAX
Benukd. Ilpu ckopocTH cTo KUJIOMETPOB B 4Yac IIMHA
nedbopmupyeTtcs — CIUTIOLUBAETCH, n3rubaercs,
CKpy4HBaeTcsi — MPHUMEPHO BOCEMBbCOT MATHAECIAT pa3 B MUHYTY
U «ycraeT». BequK M HarpeB LIMHBI: B CjIy4ae OBICTPOTO
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TOPMOXXEHUSI OH [JOCTHUTAeT HEeCKONbKMX COT TpagycoB. M3-3a
GO/BIINX CKOPOCTEM Jake HeOompuION yXxab co3jaer B
MOKPBILIIKE OTpPOMHbIe HampshkeHus. [la u 6e3 yxaba wwwuHe
HeJIeTK0O — OJHH JIMIIb LEeHTPOOeXHble YCHIHUSI B GBICTPO
Bpalllafolleiicsi TOKPHIIIKE B COTHA pa3 TMPEBHILIAIOT ee
coOcTBeHHBIH Bec!

Bce Harpysku WMHBI [JOCTAIOTCA HA [JOMI0 OegHOU

NOKPBIIIKM — OHA ONWpaeTcsl Ha AOPOry, 3aljyIlaeT KaMmepy,
BOCIIPUHUMaeT ycuaudss npu  ABwkeHuu. Koncrpykuus
MOKPBILIKK [O/DKHA OBITh BeCbMa CJIOXKHOM — 3TO COBCEM He

NpoCTast pe3uHoBass 000M0YKa /1 Kamepbl. M| MMeHHO OT Hee
3aBUCAT HAJEXKHOCTb U JOJTOBEYHOCTb ILIWHBI, €€ XOJOBbIe
KayecCTBa, IyM MPU ABMKeHUU (0YeHb CyliecTBeHHBIN (pakTop!)
Y pacxo/, TOTUIMBA.

OcHoBHas 4acTh MOKPBIIIKH, BOCIIPUHUMAOIIAs
Harpyskv, — kapkac. OH COCTOUT W3 HECKONbKUX, HHOTAA
JeCATKOB, c1oeB kopda  —  TPOYHBIX  BOJOKOH U3
XHOH“IaTO6YMa)KHbIX, BHMCKO3HBbIX, KaHpOHOBI)IX NJin
HeHJIOHOBBIX HUTeH, a UHOTJA U U3 CTEeKJIOBOJIOKHA WM TOHKUAX
MeTa/UTMYECKUX TPOBOJIOK. B OGBIUHBIX MOKPHILIKAX BOJOKHA B
C/I0SIX KOpJAa WAYT HAaMCKOCOK, OT OJHOrO GOpTa MOKPBIIKA K
IPYroMy, KpecT-HaKpeCcT B COCeJHMX C(/I0sX. berosas 4Yactb
TIOKPBIIIKY, HEMOCPEACTBEHHO KATAIAsACA TI0 JOpPOTe, HOCHUT
Ha3BaHUeE NPOMeKMop,Ha HeM HAHOCUTCA TaK Ha3blBaeMbIi
PHUCYHOK — y30p M3 pPa3sHOOOGPAa3HBIX BBICTYNIOB —
2PYHITO03ayenos,KOTOpble ¥ CO3JAI0T CLUEMJIEHHe C JOPOrOH.
ViMeeT MOKpBIIKa U JPYTHe YaCTH.

]IeT IIATHAALATb Ha3a[ BHepBbIe IIOABU/INCHh IIIMWHBI C
MOKPBIIIKAMUA HOBOW KOHCTPYKUMH. Y HHUX BOJIOKHA B CJIOSIX
KOpJa pacrolioXXeHbl paZiMaJbHO, TOMEPeK HaNpaBIeHUs
nBroKeHus. OObIYHbIE IIUHBI YCTYTAIOT UM TI0 Ha[@)KHOCTH, OHU
NPOXOJAAT 3a BeCh CPOK CBOEW JKM3HU MEHee CTa ThICAY
KUJIOMETPOB, a pajuaiibHble — BABOe Gosbuie. /la M TOIMBA Ha
e371y ¢ 60/IbIION CKOPOCTHIO PACXOAYIOT MEHBIIIE,

Y1o6Bl MCHIBITATh LIMHY, He O0O0s3aTENbHO HAKATHIBATH
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COTHM TBICSIY KWJIOMeTpoB 1o goporam. CylecTByroT
WUCOBbITaTe/IbHbIE YCTAaHOBKM, KOTOPble Ha3bIBAlOT «BEYHOU
IOPOTOo¥i», B HUX IIMHA «OEXUT» MO MCKYCCTBEHHOM «I0poTe»,
HallpuMep OKPYXXHOCTH OOJIBIIOrO BPAlLIAIOLIErocs Koseca.
Vcnonp3ylorcss ¥ crenyanbHble  OeTOHHBIE  TpeKd  C
3a/le/laHHBIMM KYCKaMM peJIbCOB W JPYTMMHU IpPensATCTBUAMU
BBICOTOU 0 MATHAJLATU CAHTUMETPOB.

AMA['GHAH braa

BEPX -
TOHKAS
3ANACKA

ABUANADHA G
r'lorqfvbuum

Yacro Ha 3aBOJax IIMHBI MOJBEPralOT PEeHTTeHOBCKOMY
MCC/IeIOBAaHUIO, IIPOCBEYHBAIOT, MOJOOHO TOMY, KaK 3TO [eJaloT
C JMIOAPMU B TNOMUKIMHHKe. Tak Ba)XKHO, YTOOBI IIMHA ObIIa
«3,0pOBOM»!

B  cmenuanpHON  MTepaType  HeJABHO  IOSIBUJIOCH
BbIPa)XK€HME: IIUHBI «TPEThero INokojaeHus». Mmeercs B Bupy,
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4yTO0 OOBIYHAsT LIMHA C KaMepoil — 3TO MLIMHA IIepPBOrO
NOKOJIeHUsI, GeckaMepHasi — BTOporo. YTo >Xe MpeAcTaBisieT
co60i1 IMHA TPEThero MOKOIeHUs?

Ee r1aBHas 3aziaya — yMeHBUIMTD OMACHOCTH NMpoKoja. Bor
KaK MbITAETCSl PEIINUTh 3TY 3374y BeAyluasi aHIIMMcKass pupma
Haunon (Bciomuuaere ¢amunuio? loTraHackuii BeTepuHap
cyMes, BHUJHO, HW3BjieYb BBITOJBl M3 CBOEro H300peTeHust).
BHyTpu HaZyTOil KaMepsl MoMelaeTcsi HeGOIbIION MAKETHUK CO
CrleMaIbHOM KUJKOCThIO. KaK TO/MBKO C/lyyaeTcss IPOKOIJI,
MAKeTHK JIONAETCS M 3aIMOJHSIONIAsl €r0 MaC/ISTHUCTAas! XULKOCTh
vcmapsieTcs, HajAyBasi LIMHY W obecrevyuBasl CMasKy ¢
OXJIAKJeHVe ee BHYTPEHHHUX MoBepxHocTeil. OZHOBpeMeHHO
YXHUJKOCTb, 3arycTeBasi B MPOKOJIe, 3aKIMHUBAeT, OJIOKHPYET ero,
aBTOMATHYECKU PEMOHTHPYSI TAKMM 00pa3oM LIMHY — MOAYLIKa
BOCCTAaHAB/IMBAETCS.

Eciu Ha coyweHHOM 1ocle TMpOKoJAA IIMHE — e3[a
HEeBO3MO)XHa — ILIMHA MO0 COCKaKMBaeT ¢ 060za Komeca, 1Mbo
3a KOPOTKO€e BpeMsI MMOJTHOCTHIO Pa3pyLIAeTCsl OT Meperpesa, To C
MOBOW IIWHOM Jesio 06cTouT MHave. Kak mokasaan UCIbITaHuS,
aBTOMOOW/Ib MOXXET MPOMNTH IMOC/Ie TMPOKO/IA KUIOMETPOB CTO
ISITBAECAT-IBECTH TPU  CKOPOCTH  IIECThAECAT-BOCEMb/ECST
KioMeTpoB B 4ac. OJHAKO TOJBKO OMBIT OKCIUTyaTaluy
MOKa)XeT UCTUHHYIO MPUTOAHOCTH TAKMX LIMH.

Jlnst 6Ge3omacHOCTH €34bI HYXHO, YTOOBI modep MOr BO
BpeMsl JBM)KEHHS MOCTOSTHHO C/IeJUTh 3a COCTOSITHUEM IIHWHBI.
EMy Ba)XHO 3HaTh, He MOHU3HMJIOCH JIU JaBJIeHUe BO3/yXa B IIHMHE
HIDKe JIOMyCTMMOTO M He IpeBbllleHa 1 paboyast TeMIepaTypa.
B o6oux ciay4asx mrHa GBICTPO BBIMAET U3 CTPOSL.

CurHanuszanyss O Ype3MepHOM CHIDKEHUU [aBJIeHUs
BO3JyXa B ILIMHE MOXET TPOU3BOAUTHCS, HAIPUMED,
yCTPOMCTBOM, B  KOTOPOM  HCIO/Nb3yeTCcs  elie  OJHa,
MHHHATIOPHasl BO3AYIIHAs MOJAYLUIKA — HAAYyBHON OA/UIOHYHK,
COeJVHEHHBI C BHYTPEHHHM MpoCTpaHcTBOM IuHbI. Korza
IaBjeHVe BO34yXa B LIMHEe M Oa/VIOHYMKE CHMKAETCS HIDKe
JOMYCTUMOTO, GA/UIOHYMK, OKUMAsSICh, OCBOOOXXZAET PhIYAXKOK.

60



ToT ymapsieT Mo MUCTOHY, ¥ Pa3JaeTcsl XapaKTePHBIN IeT4O0K,
npuB/ieKalnii BHUMaHue modepa. [lo zapyromy mpoexry
CUTHA/IM3alMsl TPOU3BOAUTCA C IOMOIIBI0 MHUHHUATIOPHOTO
paguoriepefaTiNKa, BKIOYAIOIIETO JIAMIIOYKY HA  LIUTKE
yrnpasienus. [Ipenno)xeHbl CHUCTeMbl HEMPEPHIBHOTO KOHTPOJIS
Y 33 TeMIepaTypo¥ MuHbL. B Oyayumiem, BeposiTHO, mojgoGHast
CUTHAIU3ALHS TOJTYYUT IKUPOKOe IPUMeHeHHre.

[Tpegnaratorcst He GosIMECs MPOKOIA OGeCKaMepHbIe IUHBI,
B KOTOPBIX BO3AYyIIHAas TMOAYLIKA 3aMEHEHA... TeHOM.
JKCITIEPUMEHTHI ¢ TAKUMH [IMHAMU JAOBOJIBHO YCHeIIHbl. BHYTph
00BIYHO#M OecKaMepHOUM UIMHBI C TOMOLIBIO CIELHATHHOTO
NHUCTOJIeTa Yepe3 OOKOBOe OTBepCTHEe HATHEeTaeTCs NeHOIUIACT,
NeHa CHHTeTUYeCKOW CMOJbI — TorypeTaHa. M3-3a orpoMHOTO
YUC/Ia MHUKPOCKOTIMYECKHX TMy3bIPbKOB BO3AyXa B IleHe OHa
npeBpaliaeTcsl B 3/IACTUYHYIO MOAYLIKY.

JenaroTcsi mombITKU OOPHOBI C MPOKOJAMH U C TMOMOILBIO
IINH, COCTOSIIIMX W3 HECKONbKUX, IO NBEHAJALATH, OTAETbHBIX
CeKLMi: TPOKONONA OfHYy — 3ameHun ee. CeKUMM MOIYT
MOHTHUPOBATbCA HA Kojlece W TOJ YIJIOM K o00oay — 3TO
y/ydllaeT CLelIeHHe C TPYHTOM.

Ecnmm mpokon mpowusolesn, TO cracaeT 3amacHoe Kojeco —
obsi3aTenbHasi MPUHAZJIEXHOCTh TH060TO aBTOMOGUIS (TYyT YK
«IISITOE KOJIeCO» HUKAK He HaszoBelnb numHuM!). K coxxanenwuio,
OHO 3aHMMAeT MHOro Mecra B Oara)KHWKe, HEMAaJi0 BECUT H
poporoBato. B CIIA mnpepnoxeHa cBepXTOHKasi 3amacka —
BMeCTe C LIMHOW OHAa MMeeT TOJUWHY BCero IBa CaHTUMeTpa!
JTO TOHKHU CTAJIbHOM JIUCT, K KOTOPOMY HArJyXxo MpUKperieHa
I/IOCKasl, TOKa He HajAyTa, OeckaMepHas IuHa. YToObI ee
HAZyTh, €CTh HEOONBLUION MAaTPOH CO CKAThIM BO3ZYXOM HJIH
yIJIeKUCIBIM ra3oM. KuioMeTpoB BOCEMBCOT C TAaKOM 3amackoi
BIIOJIHE TIPOE/EeLIb.
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ITo xoporam u 6Ge3 gopor

ABTOMOOHM/IbHAsI LUIMHA [O/DKHA KATHUTHCS HE TOJBKO IO
XOPOULINM, HO Y MO CKBePHBIM JoporaM. /Iuuib Koraa yxe coBceM
HeBMOTOTY, Ha CMeHY LIMHe NMPUXOAUT I'yCeHHUIIa.

Y1006BI IWIMHA MPOIIJIA IO MSATKOMY, BSI3KOMY HJIU ChIITy4YeMy
ITPYHTY, HY)XHO YMEHBIIWUTb CHUJy, C KOTOPOM OHa JAaBUT Ha
TPYHT. [I/11 5TOTO MOXHO yBeJIWYWUTb JUAMETpP IIMHBI, YHUCIO
KojieC, IIMPUHY UIMHBI, CHU3WUTb [JaBJlieHHe BO3AyXa B HeH,
NPUMEHUTh MPOTEKTOp ¢ Oojiee MOAXOASLUAM pucCyHKOM. U
VICIIOJIB30BATh C AECATOK APYrux cpeacrB. OZHO 3TO MOKa3bIBaeT,
KaK BeJIMKA BO3MOXHOCTHM KaTslelcsl BO3LYyIIHOW MOAYIIKU —
IINHBI, KAaKOH YHUBEPCAaJbHOCTBIO U TMOKOCTHIO NPUMEHEeHUsI
OHa OT/IMYaeTCsl.

Ha OGonbuiMHCTBE  HOBBIX TIPY30BBIX aBTOMOOHUIIEH
HCIIO/Ib3yeTCsl IepeMeHHoe JaBJieHue Bo3iayxa B muHax. Koraa
MO/, KOJleca MALIWHBI CTejIeTcss 6€TOHKA WU acdanbr mocce —
JaB/eHWe MAKCMMaJbHO, OHO JOCTUTaeT MATU aTMmocdep,
WHOTAa OOoJIbLIe.

[Ipy sTOM WIMHA oNMpaeTcs HA JAOPOTY HauMeHblLIeH
NOBEPXHOCTBIO, TpPeHHe HEeBEeINKO, CKOPOCTbh MOXeT ObITh
60/1p110#. ['Py30BUK CBEpHY/ HA MPOCeoK — modep 13 KaOUHbBI
YMEHBIIW/I JaB/lieHWe B I[IMHAX, OHU KaK OBl Ocesu,
CIUTIOL U JTUCD, COTMPHKACAIOTCS C JOpOTOM 6osplIeit
IIOBePXHOCTHIO, laB/IeHHe Ha TPYHT YMEeHbUIN/IOCh.

Kak mnokaselBaeT oOmNbIT, JaBleHHe BO3JyXa B IIMHAX
MPUXOAUTCS CHMXKATh 3HAQUMTEJ/IbHO, @ 3TO CHUJIBHO COKpaulaeT
CPOK CTy)XOBI LIWHBI, €e XBaTaeT HeHazonro. [loatomy mnpu
4acTo¥ e3le 10 MSITKOMY TIPYHTY HWHOTAQ MCIOIb3YIOT
apOYHbIEIINHBI — INUPOYEHHBIE, 0COOOTO IUIOCKOTO» MPOduIIs,
C JaBJIeHWEM BO37yXa MeHee aTMOCdephI.

[ns e3npl 1O O4YeHb HEPOBHBIM JOpPOTaM C pPasHbIMU
NpPenITCTBUSMMU ILMUPUHY UIMHBI elle yBeJIW4YU/JId — OHa
NpeBpaTHUach B NHeemMamu4eckull Kamok,BHEIIHe MOXOXXWUH Ha
OOBIYHBIE KATKH, KOTOPBIMHU YTPaMOOBBIBAIOT [OPOTYy WM
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pasmiaxuBaloT acanpr. lllupuHa KaTka, KakK MPaBUIIO,
NpeBbILIAeT JUaMeTp pa3a B MOATOPA, a TO U OOJIblile, TaBIeHUE
B HEM B [IeCATKU Pa3 MeHbllle, YeM B OOBIYHBIX IIHMHAX.

Ecniu myHa BblAAaB/IMBaeT I'PYHT B CTOPOHBI, TO KaTOK CaM
NPOJAB/IUBAETCS BHYTPh M YIUIOTHSIET TPYHT TM0J, CO0Oii.
MamwnHa ¢ THeBMOKaTKaMH XOPOLIO MPOMeT Mo 00/I0Ty, CHeTY,
PBIXJIOMY T€CKY, He 3aMeTUT KaKON-HUOYAb KOYKA WM KaMHS
Ha Jopore.

B oTnnune oT MIMHBI KaTOK CAesaH He U3 MHOTHX CJI0€B
IIPOYHOTO M )KEeCTKOTO KOpJAa, a M3 JAByX-4eTbIpex CJIOeB
MPOPE3UHEHHON KAalpOHOBOW WM HEWU/JIOHOBOW TKAaHU, U
KPernuTcsi He Ha 0060/e Komeca (OGBIMHBIX KOJIeC 3[eCh HET), a
3KMMaeTCsl C TOPLOB META/UTMYECKUMHU Iaii0aMU M TOHKUM
BaJIOM I10 OCH «00YOHKa».

[[IuHBI C TIOHVDKEHHBIM /IaBJeHUEM U IMHeBMaTUYeCKUe
KaTKU TIPUMEHSIIOTCS He TOJbKO Ha aBTOMOOHWJISIX-Be3Aexo/aXx,
HO M B CAaMOJIETHBIX IIACCH. DTO MO3BOJSET MOCAAUTH CAMOJIET B
TaKyl0 Ipsi3b, YTO B HeH M TPY30BUK 3aCTPsIHET, UM XK€ Ha
HEPOBHYI0, Pa30UTYI TOJI0CYy — TMOMAAEeTCs KaMeHb Ha MYTH,
CcaMoJIeT MIPOMYHUTCS, He 3aMeTHB.

Ocob6eHHO Ba)KHA BBICOKAsI MTPOXOJUMOCTbD, Be31€XOJHOCTh
JJIs1 TPAaKTOpPOB. Benb MM NpPUXOAUTCS TPYAUTHCS B Tojie U
BECHOM, M OCEHbIO, U 3UMOM. /J[siss HUX M OOJIOTHAsI TOMb, U
[JIMHUCTOE T0Jie, U HalyXuiue rpsi3plo, pa30UThIe MPOCETKH —
Bce gopora. TpakTop He TO/JBKO JO/DKeH INPOWUTU caM, HO U
TAllUTh 3a coboit pa3HbIA TSDKeJIbIN rpy3s —
Ce/IbCKOXO3SICTBEHHOE OpyAue WA HarPy>XeHHBIM NpULeI.
Hukako# camMbIii MOIIHBIN ABUTaTe/b HE MTOMOXET, €C/IU TUIOXU
LIWHBI, HEJOCTAaTOYHO CLEIUIEHHWe HUX C TPYHTOM WJ/IA CIMIIKOM
BeJIMKO /laB/ieHHe Ha Hero.

B cenbckoM XO03SIHiCTBe BBICOKO LIEHATCS CU/IQYd —
ryceHU4YHble TpakTopbl. CTajspHasi TyCceHHWI]Aa MOXeT BBIBE3TU
TaM, TAe Kojeco yxe macyeT. Ho gmake ryceHuupl He Bcerja
006ecreYnBaIOT HYXKHYIO IPOXoAuMOcCThb. U TmaBHOe — maBieHue
TyCEeHHUIpl Ha TPYHT YAaCTO OKA3bIBAETCS Ype3MePHO OOJbLINM,
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HACTOJIBKO, YTO OHHU Pa3pPyLIAOT CTPOEHUE, CTPYKTYPY MOYBBI. A
BeJb HA HEW CeT, 3TO — T0Jie, MOPTUTh €ro Henb3s. [lpu
IOBYDKEHHWH JKe IO XOpOLIed AOpore TYCEeHWIBI TOBPEXAA0T
IOPOXKHOE TIOKpbITHe. HaBepHOe, MHOTHUM MPUXOJUIOCH BUIEThH
OCTaBJsieMbie UMH TTyOOKHe PyOIbl Ha achanbTe.

Tak mostBUIACh Wiesl TYCEHULBI Ha... BO3AYLUIHON MOLYLIKE.
CrmacurenbHast BO3AyliHast moayiika! Jlerkasi, GbICTPOXOHAS,
JemeBast, 6eclryMHast.

HA MHEBMA - ¢
THHECKHMX =§

r {:E.HH A,x ¥ 1:"-.,.'f
Jasect— A

Mbicib O BO3MOXXHOCTHM TIPUMEHEHHUsI CBOeoOpasHO
«B6eCKOHEYHOW» BO3AYUIHOW mMmoAywkv (Beab W TyceHUIQ —
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OeCKOHEeYHBbI TPAKT, CTENIOIIUNUCS Tepes  ABYDKYLIUMCS
SKUTIAKEM M MMEPEeBO3HUMBIA MM ¢ co6OM) poaunach y Hac B
ctpane. B 1899 roay BmepBbie B Mupe wusobperaTtenp B.
YepemnaHoB MOMYYU TATEHT (TOTAA TOBOPUIN — MPUBHUJIETHIO)
Ha «BeJIOCHUIIE]], C KAHATHBIM peMHeM». JTO W Oblna mepBas

MHEeBMAaTHUYeCKasl TyCeHHULA — OeCKOHeYHBIN TOJIbIA HaAyThIH
PE3UHOBBIH ILIJIAHT.
Hemano KOHCTPYKUMHI ITHEeBMAaTUY€CKUX I'yCeHU L

MOSIBUJIOCHh B TMOC/IeHUE TroAbl 3a pyoexxomM. Ho oHu 00bIYHO
HeIOCTAaTOYHO HafeXHbI. [1o)Kayii, BlilepBbie YCIENUIHO pelieHa
3Ta 3aja4ya COBETCKMM H300peTeHHeM — MOJe/b TPAKTOpa
«DBpUKa» C HOBBIMU IHEBMAaTHYEeCKUMHU TyCEeHUIAMU
OEeMOHCTPHUPOBA/IACh HAa  MEXJIYHAapOJHOW  BBICTaBKe B
MoHpeane. ODTH TyCeHHULBI COCTOAT W3 [ABYX 4YacTed —
AapPMUPOBAHHOM METAaJI/IOM IUIOCKOM pEe3WHOBOM JIEHTHl |
MPUKPEIUIEHHBIX K HeW HaJyThIX PE3WHOBBIX MOAYLIEK B BHIE
NPSIMOYTOJIBHBIX «KUpINU4Yei». JlaBaeHue Bo3gyxa B MOJYLIKAX
HHU3KOe, OHHM C(a00 [aBAT HAa TPYHT M CHAYXKAT XOPOIIHUMH
aMOPTH3aTOPaAMH.

He ckasasmo cBoero mnocjegHero cioBa M KOJI€CO, — 3TO
3aMevaTelbHOe H300peTeHHe HEeBeJAOMOro TeHHUsl IPEeBHOCTH.
OpuruHanbHas ujes NPULUIA B TOJIOBY YEUICKUM y4eHbIM. Eciu
MOXXHO C[le/laTh TYCEHHUIly W3 Psiia OTAEeTbHBIX BO3AYILIHBIX
MOAYLIEK, TO TMO4YeMYy He/b3sl CO3JaTh U3 ITHUX JKe MOAYLIEK...
KOJj1eco?

Oxa3sbiBaeTcs, TOAOOHOE  KO/MECO-ToAyIIKa obmazaer
HOBBIMM HMHTEPECHBIMM BO3MOXHOCTSMHU. ECIM HeCKOIbKO
BO3JYLUIHBIX TMOJYLIEK YKpenmuTh Ha o0oJe Kojeca, To,
MooYepeHO BBIMTyCKasi U3 HUX BO3JyX U CHOBA Ha/yBasi, MOXXHO
3aCTAaBUTH KOJ/ECO... KaTUThcs! KaTUThest caMoMy, XOTsI HUKAKOM
OBUTATENb KO/MeCco He Bpamiaer. [lonmy4aeTrcst coBepiieHHO
HeOOBbIKHOBEHHOE «IBUTATE/Ib-KOJIECO». Hyxen JIVILID
BO3AYIIHBIA  KOMIIPECCOp  [J/ii  HAKAaYMBAHUS  TOJYIIEK.
CobcTBEeHHO, KOJIeCo Jake He KaTUTCS, a KaK Obl ImepecTymnaer ¢
O HOW MOJYLIKUA Ha APYIYIO, UMUTHPYS X010y YemoBeKa.
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JKHMIIAXX C «LIAraloluMU» KolecaMu Oyzer o001azaTh,
BEpPOSITHO, HEOOBIYHBIMU CBOMCTBaMHU. [IOMUMO TOro, 4TO OH
CTQHeT OTJINYHBIM Be3/IeX0/I0M, EMYy OKKYTCSI HUIIOYEM U TaKue
KpPyTble TOPKU, KOTOpbIe He TOJ, CHUJY APYTUM TPAHCIOPTHBIM
cpegctBaM. Cyas 1o TOMy, 4YTO TIOC/e MHOTHUX JIeT
JKCIIEPUMEHTOB B YexoC/I0BaKUM HeJABHO IMOSIBUIACh HOBasl
MOZe/Ib DKUIAXa, C JBeHAAThI0 BO3AYLIHBIMU MOLYLUIKAMH Ha
KOXJOM M3 4YeThIpex Kojec (MoJenb, MOKa3aBLIasi OyKBaIbHO
Yyleca MaHEBPEHHOCTH), «IIAramwlieMy» KOJIecy MpesCTOUT
6onbinoe OGynyuiee. MoxxeT GbITh, HA €ro OCHOBe OyZeT CO3ZaH
KOTZa-HUOY b TUTAHTCKUU TPAHCITYCTBIHHBIN JTaiiHep?
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(XEMA ABWKEHUA KOAEGA

BosaymiHasi mofylmika [OMOTaeT €3[AUTh HO CaMbIM
CKBepHBIM goporaM. Ho okasbiBaeTcsi, OHa TPUTOAHA W [Jisi
CaMbIX JIyYLIUX — JKeJIe3HBIX JOpOr. POBHee U T/iayke penbCoB,
KQ)KeTCsl, OpOrd HeT, U OHU Bcerga ObUIM 0OOMACTBIO, KyAa
MHEeBMaTHYECKUM IIUHAM BX0Ja He ObIJI0. A Teneph eCTh.

[TpeumymiecTBa LIMHBI nepef OGBIYHBIM
YKeJIe3HOJOPOXKHBIM CKaTOM, B GECUIYMHOCTH, TUIABHOCTH XO[a,

66



o4yeBUHBI. HO KaK 3aCTaBUTH IINHY KaTUTHCS 1O penbey? Benp y
Hee HeT pebOpJ — BBICTYNOB, HANpPAaBASIOLIMX KOJIECO Ha
CTpeJsIKaX U He IO3BOJSIIOIIMX eMy COCKOYHUTH ¢ penbca. Y BoT
HOSIBJISIIOTCST  KOHCTPYKUMM — aBTOMOOMJIBHOTO — Kojeca  Ha
MHEeBMAaTUYECKOU IIMHE C JOTIOTHUTENbHOU pebopaoii, KaK Obl
006/1erYeHHbIM OOBIYHBIM JKe/Te3HOJOPOXXHBIM CKaTOM. Temephb
MOXXHO OBICTPO TMpeBpallaTh aABTOMOOW/Ib WJIHW TPAKTOp B
OpesvHy AJsg T0e3JKd IO JKeJe3HOZOPOXXHOMY  IyTH.
BecreperpysoyHble  mepeBO3Kd, Korja He  Tpebyercs
nepeKIaAbIBaTh IPy3bl M3 aBTOMOOWJISI B BarOH, a MOTOM CHOBA B
aBTOMOOWJIb, JAIOT 3HAYUTEIbHYI0 SKOHOMHUIO.

[TosiBUack yXe HyXZa M B WIMHaX KocMu4yeckux. OHHu
OO/DKHBI paboTaTh B HEOOBIYHBIX YCIOBHUSIX — IOYTH
a0CONMIOTHBIN BaKyyM, CMeHa HeObIBaJIOTO MOPO3a U CTOJNb JKe
HeObIBa/IOM Kapbl, BpejHas paguauus. Ha  coBeTckux
JIYHOXO/JIaX HCIIOJB30BaHbl QXypHBIE MeTa/UIMYecKHe KoJjeca.
Jlynubiii anexrpomo6uias «Ckuraneny («PoyBep»), Ha KOTOpOM
e3gunu no JlyHe amMepuKaHCKHe KOCMOHABTBI, UMeJ IINHBI U3
CTa/IbHOM TMPOBOJIOYHOU CETKU C TPUKIENAHHBIM K HeH
PHCYHKOM IPOTEKTOpA M3 THUTAaHA. A Ha ABYXKOJIECHOU TeJIe)xKe
IJ1s1 IePEBO3KU I'PY30B KOPaO/isi «ATO/NIOH-14» OBLIM HaJyBHbIE
IIMHBI M3 pe3uHBbl. JlaB/leHMe a30Ta B HUX COCTABJSIO BCEro
IPUMEPHO OJHY ZAecsiTyio aTrMmocdepsl, HaZyTb Ha 3eMJie HX
OBLIIO HEBO3MOXKHO, ISl 3TOTO MPUXOJUIOCH TIOMEIIATh IHWHY B

BaKyyM.



YacTp 2. OT noaymeK-urpymex K
MOAYIIKAM-TOPOJaM

1T ACTDbL

22

O NoA
wmﬂll%&
myfmu (AM=

68




HUrpymku ais1 B3pOoCabIX U JeTen

.".'1. P
‘—alé
KOJIBKO pPaAgoCTHU OOCTAaBJ/IAKOT B

JeTCTBe caMble Pa3HOOOPAa3Hble UTPYLIKU: IPOCTHIE U CIOXHBIE,
6onpiive U ManeHbkue! M cpein HUX — pe3nHOBbIE, HAalyBHBIE.
3BepyIIKKM — 3alKM, KOUIKA, cO6auku. OTpOMHBIE Yepenaxu U
KpOKOAWBbI. Besikue MIOTUKM, TOJ0YKH, KPYrU. M, y)x KOHe4YHo,
MSIYHM BCeX pa3MepoB U pPaclBeTOK.

Ecte B MockBe pail pias jgereii — MHOTO3TAaXXHBIN
yHuBepMar «/lerckuii Mmup». B MarasuHe orpoMHbIe BUTPHHBI.
Yero Ttonpko B Hux He yBuguwb! Ho, moxkanyii, camas sipkas
BUTPUHAa — C Pe3WHOBBIMU HaAyBHbIMM wurpymkamu. OHa
CBepKaeT BCeMHM  ILjBeTaMM  pafyrd, IOpaXkaeT  B30p
NPUYYJJIMBBIMA  O4YEePTAaHUSIMHM HEBUJAHHBIX CYLIeCTB W
HEO)XXHJAHHBIX TeOMeTpUYeCcKux GopMm.

OpHuUM C/10BOM, HaZlyBHble pe3MHOBble UTPYLUIKU — 3TO He
TOJIBKO TIpeJMeTHI [ UIPbl peOeHKa C NMEepBbIX MeCSLEB ero
XU3HU, HO U OJHO M3 CpPeACTB IO3HAaHUSI MHpPAa BO BCEM ero
MHOTOOOpasuu. JleiicTBUTE/NPHO, M300pAKEHHE HA KapPTHUHKE
OUKUX JXUBOTHBIX B MX €CTECTBEHHBIX YC/IOBHSIX M OOBeMHast
pe3rHOBasi UT'PYLIKA, HAal[pUMep, CI0OH, KPOKOAMWI U T. 1., AALYT
60J1ee MOTHOE TIpe/ICTaB/IeHHE O YXUBOTHOM.

Ho 6b1BaeT, 4TO HaZyBHbBIE UTPYLIKHU CITY)XKAT HayKe.

M3BectHOMY 300sory mpodeccopy bepurapay I'pxumeky,
MOCBATUBLIEMY CBOIO JKM3Hb HU3YYEHHIO JUKUX adppHUKaHCKAX
YXUBOTHBIX, TPUILJIA B TOJIOBY He COBCEM OOGBIMHAsI MBIC/Ib: KaK
OyayT BecTH ce0si ero MOJONBITHBIE XUBOTHBIE, BCTPETUBIINCH
HOC K HOCy CO CBOMMHU [JBOWHMKAMHU, HO HAAYTBIMHU,
wiacrMaccoBeiMu? WM BOT y)Ke € aBTOMOOMWIJIS BBITPYXKAIOT
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HaJlyBHOTO C/IOHAa B HAaTYPA/IbHYIO BeJIMYMHY, NTPaBZa, He COBCEM
OOBIKHOBEHHOTO 1IBeTa.

Juxkue cioHBl 3auHTepecoBanuch. [logHsnu  yuy,
3aTpyOMIN, NOJOUUIN NOOIVIKE ... OGUH 3a JPYTYUM IIOBEPHYIN
obpatHo. MoxkeT ObITh, MOZABeNA CcBeT/Iasi OKpacka? HazyBHoro
CJIOHA CPOYHO TepPeKPACHJIN, YCTPOUB €My TI'PsI3eBYI0 BaHHY, HO
yBbl... HU oguH c/10H Tak u He mogoien Gosbliue. Packycunu
obmaH?

AxTrBHee BenM cebsi IPU BCTpeye C HAAyBHBIM COOpAaTOM
npBpl. CHayasza OT Trpynmsl JIbBOB OTHE/NIMIMCh JBa CaMI,
OCTOPOYXHO NMPUOTU3UINCH, OCTAHOBUJIUCH, CTA/IN BIJISIbIBATHCS
B HapUCOBaHHbIe I7la3a 4YyXaka. [loToM mozomim BIUIOTHYIO,
ob6Hioxasu. Ho TyT mopsIB BeTpa OMPOKUHY/T HAZYBHOTO JIbBA, U
JIbBBI HACTOSILHE, OTIPSIHYB, OTOEXa/u MEeTPOB Ha [ABaZlATh,
TOXe JIerIM W TpOJO/DKA/M HEeOTPhIBHO pPaccCMaTpUBAaTh
npuiiensua. Korga mnpumia odepenp BCTpedM JIBBUL, CO
JIbBATAMM, TO IIepBOrOo )K€ yJapa Janoil OJHOW U3 HHUX
banpIIMBEIN JIEB He BbIEPIKaIL.

To >xe mpowusouI0 M € HaAyTeIM HocoporoMm. [loka
3HAKOMHUJIMUCh CaMIpl, Bceé OOXOJM/IOCh MHPHO, HO TOSIBUIAaCh
CaMKa C JeTeHbIUIeM, W HAJAyTHI HOCOpPOTr IO/eTeN BBepX
TOpPMalIKaMU.

OmnbiTel Tpodeccopa 'prxrMeka, BepOSITHO, TOTBKO HAYaThI
U OyayT mpogomkeHbl. OHU MOTYT YCTaHOBUTH HEMAJIO HOBOTO
B IIOBe/IeHUU AVKUX YXUBOTHBIX.
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A d4TO, e/ TIPEJJIOKUTH MOLOOHYI0 BCTPEYY CO CBOUMH
HaIlyBHBIMU cOOpaThaMu... niogsam? /lymaere, 6pesoBasi MbIC/Ib?

Ho 3a pybGexxom B MaradmHax NPOJAIOTCSI HaJyBHbIE
pe3rHOBble MaHeKeHbI, M300paXkalolire XOpPOLIO OJeThIX
OpaBbIX MY)XYMH B HATypaJbHYI0 Benu4yuHy. OHH MOMy4YHIU
Ha3BaHUe «MOMYa/NuBBIN cocen». MIx HasHaueHuMe — cuJeTh B
aBTOMAllMHEe PsAAOM C BOAWUTENeM W, pasyMeeTcs, MOI4aTh.
Takoro «coceza» Mpu XeJaHUU MOXHO Npuobpectu B popme
nonuuelickoro. Kak mnonaraioT, OHM B KaKOH-TO CTeleHU
3alJMILIAIOT OT TAHICTePOB, KOTOpble YaCTeHbKO HAMaJaloT Ha
aBTOMOOU/H, OCOOEHHO C OJWHOKUMHU >KeHIIMHAMU. MOXKHO
TAaKOTO «cOocela» Ha KOPOTKOe BpeMsi OJHOTO OCTaBUTh B
MalIrHe, 0COOEHHO BeuepoM, B TEMHOTe, OH MOXXET ObITh XOTS U
He OYeHb HaJIe)XXHBIM, HO BCe YKe «CTOPOXXeM» MalllMHBbI.

NHoe mnpumeHeHHe [JJS1 «MOJYAJIUBBIX [PKEHTIbMEHOB»
HallUIA B SIMOHMM: Ha HEKOTOPBIX MepeKpecTKax Y/aul, HOYHOTO
ropojia pacCTaB/SIOT HAAYThIX MoAuLelckux. Bojgutenu
aBTOMAULIWH, W3Jald 3aMeTHUB 3HAKOMYK ¢GUTypy, COaBIISIIOT
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CKOPOCThb...
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Iloaymka-KocTIOM

YK ecim 3alla pedyb O HAJAyBHBIX KOCTIOMAaX, TO,
pasyMmeeTrcsi, He  AJ1  «MOJYA/JMBBIX  [KEHTIbMEHOB».
[TpeBpamjasicc B HaAyBHOM KOCTIOM, BO3ZYILIHas MOAYLIKA
crioco6Ha Ha MHOTOe. B yacTHOCTH, KOT/Ia YeT0BeK OKa3bIBaeTCs
B OMACHBIX, & TO U BOBCe He MPUTOJHBIX JJISI XKXU3HU YC/IOBUSIX.
Hanpumep, rnyboko mox Bomoit. Mau, Hao6opoT, Ha GonbuIoit
BBICOTE Ha/J, 3eMJIeH.

B mnaBunboHe «ATOMHasi 3Heprusi» Ha BJHX MoxH(
YyBUZAETh HAAYBHOM KOCTIOM, 3alMINAIOLIMKA OT BpPeJHOIo
PaZAViOAaKTUBHOTO W3JIy4eHHs1 TMpu paboTe Ha aTOMHBIX
J/IEKTPOCTAaHUHUSIX U YCTAHOBKaX C SA@PHBIMU PpeaKTOpPaMH.
KocTioM wu3rotoBseH M3 MpPOpe3MHEHHON IUIacTMacCOBOM
IJIeHKU. B KOMIUIEeKT BXOAWUT U LIJIeM CO CMOTPOBBIM CTEKJIOM,
MpUuyeM LIJieM TOXXe HaZyBHOU, IBOUHOU. [Ipu xenanuu Bo3gyx
V3 PYKaBOB M OpIOK MOXXHO BBINYCTHUTH, €C/IU ITOTO TPeOyIoT
yCI0BUSI paGOTHI.

3allUTHbIe HaAyBHble NMHEBMOKOCTIOMBI NPUMEHSIIOTCS 151
paboThl BHYTPU JKe/Ie3HOJOPOXKHBIX LMCTEPH WU B TPIOMAax
TaHKepoB. llpeacraBisiere, KakOil TamM OTpaB/Ie€HHBIM MapamMu
HedTH Man 6eH3MHA Bo3ayx? YacTo TaKkue KOCTIOMBI He NPOCTO
HAJyBalOTCS BO3AYyXOM, HO U CHAGXAlTCS YCTPOIMCTBOM,
CO3/AIOUIMM BHYTPHM Hero OjlaronpusiTHble [JIs1 4YejloBeKa
TeMIlepaTypy, /MaBjleHue U  BJIAXHOCTb  BO3Ayxa  —
peryaiupyeMbpli MUKPOKJIUMaT.

HepaBuo B CLIA nymeH uex ajs o6paboTku MonubaeHa v
CleLMabHBIX CIUIaBOB. YTOObI M30€XaTh WX KOPPO3UH B
mpolecce  NMPOM3BOACTBA, OOBIYHBIM  BO3AYyX B  Iiexe,
Npe/iCTaB/soONeM cOO0 OrPOMHBIN TepMeTHYeCKHUN CTaJTbHOU
3aJ1, 3aMeHU/U 6aropoJHBIM ra3oM — aproHom. EcrecTBeHHO,
B 3aj/le MOXXHO paboTaTh TOJBKO B CHEIMAJBHOM 3aLUTHOM
KocTioMe. Ho Bo3gyliHas moayllKa ceirpajza B 3TOM Cay4dae U
elje OJHY Ba)XHYIO pO/JIb — OHa IOMOIJIA 3aME€HUThb BO3AYX B
3ajle aprOHOM, YTO CZenaTh ObUIO Heserko. /st 3TOro B Iex
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3aHEC/IM KOJIOCCAJIbHYI0 PEe3WHOBYIO TMOAYIIKY, HAAyId ee
aproHoM, ¥ KOIrJa OHAa 3aMo/JHWIA BeCh 3as, I[UIOMIAABIO
YeThIpecTa KBaJpPAaTHBIX METPOB U BBICOTOM CEMb METPOB, TO
MO/YIIKY... MpoKoionu. OCTPOyMHO, He TTpaBja n?

Heo6xoaguM ITHEBMOKOCTIOM M B TE€X MHOTOYUCIEHHBIX
C/lyyasix, KOrja HYXKHO TPOHUKHYTH B «THIPOKOCMOC», TO €CTh
nos Bony. YesmoBek He MOXET ABILATH KUCIOPOIOM,
pPacTBOPEHHBIM B BOJle, KAaK 3JTO /ejaloT pbIObI. YdYeHbIe
NBITAIOTCS HAYYUTHh JIIOfEH [JbIIIATh U TOJ BOJOW, YYUThIBAs
posib OKeaHa B Oyagyuiem dejoBedyecTBa. [loka BegyTcs
SKCIIEPUMEHTBI C JKUBOTHBIMHU.

YT106BI TIPOOBITH TOJ BOAOUM AIUTENbHOE BpeMsi, BOZO/A3
IO/DKEH HaJeTh CIeLHaTbHBIM KOCTIOM, KOTOPBIA U Ha3bIBAETCS
BOJO/MIA3HBIM WM cKapaHapoM. Bosayx, KOTOPBIM ABIIIUT
BOZ0/Ia3, TMOJAeTCS] BHYTPh KOCTIOMA ¥, KaK TOBOPAT,
BeHTHUIHPYeT ero. [lonydaeTcs BO3ayIIHas MOyLIKA.

Yewm rnybOike, TeM Gosbliie JaBeHUE BOJbI: OHO BO3PACTAET
Ha OHY aTMOCdepPy C MOTPY)KeHHEM Ha KaKAble AeCITh METPOB.
Opiurate  aTMocdepHBIM  BO3AYXOM,  HAmpumep,  4epes
IObIXaTebHYI0 TPYOKy, BbIBeIEeHHYIO HAPYXXy, MOXXHO JIUIIb [10
IyOMHBI He Go/lee OZHOTO MEeTPa, MOTOMY YTO MBILILBI HALIKX
JIETKUX He CITOCOOHBI TMPeo0eTh JaBleHre BOAbl HAa Ooblleit
ry6rHe, YTOGBI MPOU3BECTH BOX.

[TpuxoauTcss mojaBaTh BO3AyX BOJO/MA3y MO [JaBIeHHEM
TeM OOJIBIINM, YeM IIyoxe OH morpysuics. Haxozsuuiics mop,
IaBJIeHWEM KOCTIOM, €CJTA €r0 BBITALIUTH U3 BOJbI, PA3IyeTCs.

EcTh y BOZIO/a3HBIX KOCTIOMOB OJJHO KOBAapHOE CBOMCTBO: C
HUM TaK MPOCTO He PACCTAHElIbCsl. DTO He TO, YTO OOBIYHBIMN
KOCTIOM: 3aX0Te/ll — CHsUL. BHYTpM KOCTIOMa Ha [IyOHHe
JaBjeHre HaMHOro Oosbiie aTMocPepHOro, WM €Cau BO3LYX
Cpasy BBIMYCTUTh, TO BOZAOJA3 MOXET MOTHOHYTh. Bosmyx
MOBBIIIEHHOTO  [aBJIeHUs, KOTOPBIM  JBIIIUT  BOJOJA3,
pacTBOpsieTCsl B €ro KPOBU, KakK Obl BXuMmaetcss B Hee. CTouT
PEe3KO CHU3HUTh OKpYy)Kawllee TaB/ieHHe, KaK PACTBOPUBIIUICST
paHee BO3AyX, TOYHee, a30T U3 BO3AyXa, IOTOMY YTO KUCIOPOJ,
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yCBauBaeTcss TPU [JbIXaHWUW, CHOBA BBIJENUTCI B BHJE
Me/bYaUIINX My3bIPHKOB, KaK BBIAE/ISIOTCS My3bIPbKU Ta3a W3
0OBIYHO Ta3UPOBKU.

O6pa3oBaHHasl My3bIpbKaMM IeHA 3a0WBaeT KaMUUISIPHbIE
KPOBEHOCHBIE COCY[IbI, I YeIOBEK MOXXET MOTUOHYTh. Mnu yiK, BO
BCSIKOM CJTy4ae, Ccepbe3HO 3a001eTh.

Eciu yenoBek mpoObi B BOAOIA3HOM KOCTIOME [IBa Yaca Ha
rTyOMHe BCero JBaJLATH MATH METPOB, TO Ha MOBEPXHOCTH €ro
MPUXOJUTCS MOAHUMATh Yaca MOJTOPA, YTOOBI MPOU30LIIA, KaK
TOBOPAT, NEKOMIIPECCHsi, TO €CTh YTOObI 4YeI0BEK MPHUBBIK K
YMeHbLUIEHHOMY [aBJI€HUI0O U a30T TMOCTEMEeHHO BBIJENHUJICS U3
KPOBH.

BogonasHpiii KOCTIOM BEHTU/IMPYEMOTO THIA, O KOTOPOM
HzeT pevb, U300peTeH JOBOIbHO IaBHO, B Havasie XVIII Bexka.
[nsi pavuTenpbHBIX HAY4YHBIX MCC/IeJOBaHUU MCIOIb3YIOTCS
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crienjasibHble MOJBOJHBIE JOoMa — J1abOpaTOpUU aKBAHABTOB.
OOBIYHO OHU W3TOTOBISIIOTCI W3 CTAMA U [APYTUX MPOYHBIX
MaTepuasoB. Ho B ogHOM ciy4yae MHOJBOJHBIM JOMOM CTaja
BO3AYyIIHAS MoAyuka! 3To ObIIO MOABOAHOE YXUIHILLE MOMObIX
DHTY3UACTOB-MOCKBUYeH, uUccaenoBatenedi YepHoro Mops.
AxBanaHTUCTBI K1y0a «/lenbPpuH» MOCBITUIN CBOM HEOOBIYHBIH
JKCIIePUMEHT 50-/IeTHI0 JIEeHUHCKOTrO0 KOMCOMOJIA.

OHu  coopysunu  HaAyBHOM JOoM —  Imap U3
MIPOPE3UHEHHOTO KalpoHa 00beMOM OKOJIO AeCITH KyOu4eCKHUX
MeTpPOB — U YCTAaHOBWIH ero y nobepexsns Kpsima, B Kapazare.

Hassanu HCC/IeIoBaTe ! CBOM  J1OM «CnpyTom»:
NPUKpPeIUIeHHBIH TPOCAaMH KO JHY MOPSs, YTOOBI He BCIUIBLI, OH
JeCTBUTEe/IbHO YeM-TO HAallOMHHAJ 3TO MOPCKOe XHWBOTHoe. B
CBOEM JIOMe aKBA/JIAaHTUCThI MOT/IM HaXOJUTHCS B TeUeHUe TSATU
CYTOK.

Ho pasBe n0 mosiBieHUsI BOZO/a3HOTO KOCTIOMa JIIOOU He
yMeJIid HaXOJUThCS IO BOJOM U JayKe paboTaTh Tam?

Ymenu. [lag 3TOro OHU  TOB30BAJIUCh 80001A3HbBIM
konokonom. KoHeyHO, KO/NOKON He 3BOHUJ TMOJ BOJAOW, OH
CTY)KMJT [IJIsE TOTO, 4YTOOBI CO3[4AaTh BCE Ty JKe BO3AYLIHYIO
nogyuky. Korza komokosn (0OH mefCTBUTENEHO, HATIOMUHAET TIO
dopme OGOMBIUION KOMOKOM) TOTPY)XAIOT B BOJY BMeCTe C
HaXOoJsIUIMMCSI BHYTPHY Hero 4eJ0BeKOM, TO U BO3JlyX B HEM TOXe
OKa3bIBaeTcsi 3anepTsiM. [lo Mepe mnorpyxeHusi BO3AyX Bce
6osplile OKUMaeTCsl BOAOM, M B BepxXHed 4YacTH KOJIOKOJIA
o6pa3syeTcsi BO3AylIHAs TMOZAYIIKA TMOBBILIEHHOTO JaB/IeHMUS.
[loka B Hel CBeXUU BO3AYyX, 4YeJIOBEK MOXeT JbIlIATh,
HAXOAUTHCI TOJ, BOJOUW, paboTaTh. BriepBbie BOZOMA3HBIN
KOJIOKOJI OBLI IPUMEHEH B 1606 rofy ajisi paboT MO MOSHSTHUIO
rpy30B ¢ Kopabieit «Hemobearmoit apmagbi».
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Ho He yenoBek mepBbIM M300pes BOJOMA3HBIN BO3AYIIHBIN
kosokos. Crenana ato npupoaa. Ecrs HeGombIIoe HaceKOMOe —
BOJSIHOM mMayk-cepeOpsinka. OH JXUBET TOJ BOJOM, a ABILIAT
Bo3ayxoM. Kak ke yxurpsieTcst may4yoK CHabKaTh ceOst BO3LYyXOM,
YK He TI0 ZbIXaTeTbHOM JTH TPYOKe C TOBEPXHOCTH?

Her, xoTsi gpyrue HaceKkoMble TIONB3YIOTCSI U TaKUM
ciioco6om. [layk crpout cebGe mon BOmoM, rae-HUOYAb TOJ
JINCTKOM TOJBOJHBIX PACTE€HHUU, CBOEOOPa3HbIM BO3LYLIHBII
KOJIOKOJI — YXMWJIOW I0M B BUJle BO3AYUIHON MOAYUIKU. A BO3JYyX
B HEro TacKaeT u3 aTMocdepbl: KOrjaa MayK HbIPSET, K ero Teny
BCerZia TPUCTAIOT cepeOpsIHBIM OHCepOM My3bIPBKM BO3JyXa.
CryctuTcsi mayK B CBOM TOJBOAHBIA [1OM, My3BIPbKA U
MOTIOJTHSIOT 3amac BO3JyXa B HEM.

BoassHO1 mayk — He eJWHCTBeHHBIN IIpeJjCcTaBUTeIb
YXUBOTO MHUPA, CTPOSIIMK cebe MOoJ BOAOUW THE3MAa-)KUIUIA W3
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BO3JYIIHBIX ITy3bIPbKOB. 3aHHUMAIOTCI 3TUM M HEKOTOpbIe
peiOKU. M make Takoe KpymHOE >KMBOTHOE, KaK OHJATPA, TOXKe
MOXXeT [JbIlIaTh TMOJO JIbAOM, COOWpasi BbIJbIXaeMbie €lo
Ny3bIPbKH BO3JyXa B OJHY OO/BIIYI BO3AYLIHYIO moAymiky. Ho
KaK )Xe MOXXHO JbIlIaTh BbIJbIXaeMbIM Bo3ayxom? [lozyiika
OKa3bIBAaeTCsl «XUTPOH» — W3 Hee B BOJAY HeNpPepbIBHO
OTBOJUTCS BbIJBIXaeMbIl YIJIEKUCABIM Tra3, a B MOAYLIKY
MOCTYTMAeT KUCIOPOJ U3 BOAbl. [1og00HBIE «KAOpbhl» HaAM YXKe
BCTPEYaINCh, KOTJA LIejI PAa3roBOP O IJIaBaTe/IbHOM ITy3bIpe PbIO
1 JKyKe-TUIaBYHIIE.

WNpaes BO3AYLIHOrO KOJIOKOJIA He yCTapesa U Telepb, OHA
WCIO/Ib3yeTcsl IMPU TMPOBeJeHUM TIOABOJHBIX CTPOUTENbHBIX
KeCCOHHBIX paborT.

KeccoHn u ecTp, 10 cylecTBy, TOT )Ke KOJTOKOJI.

[laxxe ecny B KOOKOJIe M3PAcXOJl0OBaH He BeCh BO3[yX U B
HeM OCTaJiCd KUC/IOPOJ, 4YeJ0BeK He MOXXeT BCe Ke JOoJjblle
HAaXOJUTHCS B HEM M3-3a YIJIEKUC/IOTO Trasa, CoJepikallerocs B
MPOAYKTaX AbIXaHUS U SIBJSIOUIETOCsl CUIbHBIM siioM. EMy Benp
7leBaTbCs HeKyJa, OH TaK U OCTaeTcsl IMoJ KOJIOKojaoM. Bckope
MOJYyIIKAa TI0J, KOJIOKOJIOM M3 CIIACUTe/NbHONW BO3AYLIHOM
mpeBpaljaeTcsi B THOeNbHYIO Yyriekucayo. HyXHO cpoyHO
MMOJHUMATh KOJTOKO !

OmnbITOM TMayKa-cepeOpsSIHKA BOCIOIb30Ba/IUCh COBETCKHE
nszobperaTeny, TMOCTPOUBIIME TMOJBOJHOE DJKWIHILE U3
TOHYalIlIed IUIeHKH, TOMIIMHOM BCe 0,3 MMWUINMETpa, C
MeJ/IKOSTYeMCTOU ceTKOM cBepxy. Beap u mayk Toxe oruieraer
CBOe XXWulle nayTuHKamMu. CHavyasa 3TOT MOYTHU MPO3PAvYHbIN
MOJBOAHBIM TOM TaK U HasbiBanu «CepeOpsiHKOM», HO TOTOM,
KOTAQ BHYTPU Hero TIOJ, BOAOW 3aXIJIM 3eKTpU4yecKue
JIAMIIOYKHY, OH CTaJl O4YeHb TMOX0X Ha JlyHy, u ero
neperMeHoOBaMuU B «CeeHy».

Jletom 1972 roma «CejleHy» WCIBITBIBAIM TIOJ BOJOM,
YCTQaHOBHB ee Ha MeTa/UIMUYeCKOU paMe C SIKOPSIMH.

CeTka Ha JgoMe ObIJIa TOYTU HE3aMETHOM, PbhIObI JaKe
HATBIKA/IUCh HAa JIOM, U €ro IepBble OOUTATeNN 4YyBCTBOBAIHU
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ceOs1 KMBYIMIMH TIPSIMO B BoJe!

MojxeT ObITh, KOrZa-HHUOYAb Ha MOPCKOM [HE TMOSIBATCS
LeJible TOPOJa MoJ, MPO3PavyHbIMHU KyIIOJIaMU ¢

B BenTHnMpyeMoM ckadaHJpe MOXHO IOTPY3UTBHCS Ha
mIyOMHY O IIeCTHU[ECATU MeTPOB — I/IyOKe He/b3s: a30Ta B
KpPOBH PpACTBOPUTCS TaK MHOIO, 4YTO HACTyNUT «a30THOe
ONbsIHEHHWe», KaK IpU Hapko3e. HemocTaTOK BEHTU/IUPYyEMOTO
ckadaHJpa U B TOM, YTO OH HEpa3PBIBHO CBS3aH BO3ZAYIIHBIM
IIJIAHTOM ¢ KopabseM. Maso TOro, 4ro €O LUIAHTOM MOXeT
BCSIKO€ CTyYMTbCSI, @ 3TO IPO3UT rubesnbio BoJ0/asy, OH CUIbHO

OrpaHHUYHBaeT MMOABMXHOCTH BO/10/1a3a, ero
paboTOCIOCOGHOCTb.

Hacrosimieit peBononyeii B BOJO/NA3HOM Jejie  CTajao
M300peTeH U e asmoHOMHO2ZOBOA0IA3HOTO CHapsDKeHUs,

HE3aBUCALIETO OT MOJAYM BO3Ayxa cBepxy. HacmuHHble wmin
HarpyAHble OaJ/lyIOHBI, CBOeoOpasHasi «KOHCEePBHUPOBAaHHAS»
BO3JyLIHAsi NOJYLIKA, CHAGXAIOT BOZOJAa3a BO3LYXOM WU
KHCIOPOJ0-BO3AYLUIHOM  cMechlo. Jler  Tpuauate  Hasaj
MOSIBUINCh  JIETKUE AK8AAH2U,0TKPBIBLIME JOPOTY B BOZAY
THICSIYAM CIIOPTCMEHOB.

Y100BI cienaTh NJOCTYNHBIMU ITyOWHBI OO/lee CTa METpPOB,
Ile [JbIIAaTh OOBIYHBIM BO3JYXOM He/Nb3sl M3-32 a30THOTO
HapKO3a, y4YeHble MbITAIOTCS 3aMEeHWUTh a30T JPYruM, Oojee
MOJXOASIIIMM HHEPTHBIM ra3oM — pa36aBUTeleM KUCIOPOJA.
Hauny4minm moka KakeTcsi renvii, B ckapaHpax C renneBo-
KUCTOPOJHOM CMeChI0 YZaBajoCh OMyCKAaThCs Ha IIyOMHY O
TPEXCOT METPOB U Jaxke TIy0xe.
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B coro3e c nuzooOperarensiMu

Ecim BHMMaTenbHO M3Y4YUTh M300peTeHUs], CAe/laHHbIe 3a
NocjielHWe TOJbl, TO JIETKO YCTAaHOBUTb, UTO BCe OOJblIe
OPUTMHA/bHBIX  peLIeHWH  TOJCKa3blBaeT H300peTaTensM
BO3JYILIHASA MOAYIIKA!

BaM HU pasy He NPUXOAMIOCH BUETb, KaK IPOUCXOLUT
OT/IUBKA JeTanel u3 MeTamna? VKHTepecHbI!, BaXXHBIA U
OOBOJIBHO TPYAOEMKHU MPOIECC, B 0COOEHHOCTH eC/IU AeTab
CJI0)KHOM reOMeTpUYecKoil pOpMBI.

JaBaiiTe 3arjasiHeM B JIATeWHBIN nex
MAlIMHOCTPOUTE/NBHOrO  3aBoja. IlycTte HyXHO  OTIUTH
MeTa/VINYeCKyl0 HUIpyliKy — KioyHa. Kak »To pgemaercs?
CHavasa W3roOTOBSETCS AUMEUHAA M00eNb — TOYHasl KOMHS
KJIIOYHA, HO cJejlaHHasl u3 JepeBa. Temepb geno 3anumetiHoll
¢dopmoti,kyna OymeT 3aauMBaThcs MeTays. Jlns atoro GepyT
ONoKy — IyCTYIO IPSIMOYTOJIBHYIO MeTaJI/INYeCKyl0 KOPOOKy — U
3alOTHSIOT  ee AumelHOU 3emnelld 11U hOPMOBOHHOU CMECHIO.
Y106l B Heil 0O6pa3oBasachk MyCcTOTa, KyAa OyZeT 3a/IUT MeTasll
U IJe OH Jo/DKeH mnpuobpectu ¢popmy Oyayliero KIOyHA, B
OTNOKy CHayajia 3aK/JafbIBAIOT JepeBSHHYI0O MOJejb, a IOTOM,
KOTZA ONMOKAa HabuTa 3emieii, Mojenb u3BieKarT. Ho Kak ee
BBITAIMTh, He TOBpeAuB ¢opmbl? ONMOKy MPUXOAMUTCS AeIaTh
pa3beMHOM, W3 JABYX IIOJIOBUH, a 3eMJ/isiHass ¢opma dYacro
COCTOMT U3 HEeCKOJIbKUX YacTei.

Bot Bce rotoBo. Mogenb ymaneHa, 06e TMOTOBUHKUA OMOKH
coOpaHbl, BHYTPH Hee, B 3eMJie, OCTajaCh IyCTOTA, TOYHO

MOBTOpSiIOIlasi ~ odepraHusi  kKioyHa. Ocranoce  3aaUTh
paclUlaBJIeHHBI  aJIOMUHHUWA B  CIleLMa/IbHOE  OTBepCTUe
dbopmbl  — aumnuk. Ilpoiifer HeMHOro BpeMeHHU, OTIMBKA

OCTBIHET, ¥ W3 OINOKA OyZeT U3B/ledYeH CBepPKAIOLUI
AJIIOMAHHUEBBINA KJIOYH.

Hackonbko Ob110 ObI Jyd4llle MUMETh [e/I0 C Hepa3beMHOU
nuTelHOM GOPMOIA, He COCTABJIATH ee U3 OTAe/NbHbIX YacTei! Ho
KaK wu3Bledellb ToOrga Mogenb? CroxHel, 4YeM BbITALIUTH
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KOCTOYKY W3 BHUIIHM, He TMOBpejuB ee. 33jadyka [JJsi
n3obpeTaTenei...

Y H OJAUBKA -

npacTmaccosps L ILEn

‘?/'iEH KA

M BoT kak oHa Obina peureHa. CoBeTckuil m3o0OpeTrarTess
yBUZE/ OJHAXJbl Yy CHIHUIIKMA PEe3WHOBYI0 WIPYIIKy —
HaJyBHOTO KJIOYHa. M 5TOT urpyumedHslii KIOyH HOACKasall
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HY)>KHYIO HJelO.

CMmoTpuTe, KaK MbI OyZieM Terepb OT/IUBATh HALIero KIOoyHa.
BMecTo gepeBsSHHOU Mofenu BO3bMEM HAaJyBHOIO KJIOYHAa H,
npojesaB B HeM MaJIeHbKyI0 [JBIPOYKY, 3a/ibéeM BHYTPb
XUAKOCTb, TJIOTHOCTb KOTOPOM TaKasl e, KaK U JIUTeHHOU
3eMIM. JTO HYXHO, 4YTOOBI MOJe/Nnb He MCKa)Kaaach, He
nepopmupoBanace, HaxozsCh B popme. Yepe3 HEKOTOpOe BpeMms,
xorza ¢opma 3aTBepieeT, yHAlUM JKUAKOCTh W3 MOJENH U
BBITAILIMM ee, COKaBILYIOCs, Yepe3 TUTHUKOBOe OTBepCTHe.

Ternepp MOXXHO 3a/nMBaTh. Bckope y K/IOyHa TMOSIBUTCS
AJIIOMUHHEBBIN OIM3Hell.

BceM m3BecTHa TOHKasi MOJMITUIEHOBAsl IUIEHKA, MAyLIast
Ha yMaKOBKY MPOJAYKTOB. A BOT KakK ee momy4dawT? be3 nmomouu
BO3AYIIHOW MOJYUIKK M TYT He OO0OIIIOCh. B crenuanbHbIX
MalIMHAaX pacIUlaB/ieHHasl TlacTMacca BbIJyBaeTcsl BBepX yepes
Y3KyI0 IIeib ropssduM  BosgyxoMm. OO6pasyromasicsi TOHKas
npo3pavyHasi «Koybaca» pPexeTcsi BAOMb U TMOMy4YaeTCs TUIOCKast
TOHKasi IJIeHKa. [IpocTo M M3siHO, KaK TOBOPSIT WH)XEHEePHI,
KOTJla XOTST MOXBAaJIUTh XOpolllee pelieHue.

«Konbaca» v3 ToOHuaillleill TUIEHKA MCHONb3YyeTCs U IS
HacTosMX Kosmbac. be3 ee momouy u3BecTHOe C APEBHOCTH
W3rOTOBJIEHME K0I0AaC MPULLIOCh ObI CU/IBHO COKPATHUTh — HE
CTAQ/I0 XBaTaTh KHUIIOK JXWBOTHBIX, M3 KOTOPBIX [e/laeTcsi ee
ectectBeHHast o6onouka. C KOHBeilepa JUIIb OJHOTO U3
MOCKOBCKHMX 3aBOJIOB €XerojHO CXOAUT OKOJIO CTa MUJIIMOHOB
MOTOHHBIX METPOB HAZAYTOM BO3AyXOM TOH4Yalllel OeIKOBOM
000JI049KH AJ1s1 KoJ1bac.

Hawm yxe He MpUBBIKATH MEHSTHh MPOdeccuu, MpeBpaTUMCs
Terepp B TOPHSKOB, IIaxTepoB. BaxHasd U TmoOYeTHas
CIelalbHOCTbD.

B yronpHO¥ 11axTe Bbl HaBEpHsKa ellle He ObIIU, JaBaiiTe
CITyCTUMCSI, IOCMOTPHM, KaK J00bIBAIOT yrojb. lllaxTHas KieTs,
Bpoze 00b4HOTO MudTa, HO MOOBICTPEE, OMYCTUIA HAC BHU3, T
uayT BeipaboTku. [Ipoiifs Mo moj3eMHBIM KOpPUZOpaM, JoHAeM
¥ 10 3a00eB, e TOPHSIKA C TMOMOILIbI0 MALIUH M OTOOMHBIX
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MOJIOTKOB BIPbhI3aI0TCS B YTOIBHBIH IIJIACT.

Bcnen 3a mwaxrtepamu, pyOsuiMMU  Yroib, MO 3a6010
ABWXYTCS  Apyrue  paboune —  Kpemuapliyku. OHHU
YCTQHAB/IMBAIOT Kpelb — JepeBsiHHble W/IN MeTa/UThyecKue
CTOVKH-PACHOpPKH, TMOAJEepP)XHBALIe KPOBMO 3abos. MHaue
OHA Yyepe3 HEKOTOPOe BpeMsi 00BaTUTCH.

Eme B cpesHue Beka BOT TaK )Xe TPyAU/IMCh B IIaxTe
KPeNM/IbIIUKHA, PUCKYS JXHU3HBIO. A CKOJIBKO MOJIOJOTO Jieca
ryouTcs Ha TOHKMe crouku-Kpenu! TonbKo Ha mIaxTax Haurei
CTpaHbl —  COTHHM  ThICAY  KyOOMETPOB  €XeroJHOo.
MeTannnyeckas xe Kpenb TPOMO3/IKa U CJIOXKHA.

Jonro 6unuck n3obperaTteny Haj Npo6IeMOM KperUleHHUsI.
Ha mnomoup mpumiia Bo3aymiHast moayuwka. Kso6Gperartenu
JlHeTIpomeTpOBCKOTO TOPHOTO MHCTUTYTA IMPEJIOXKHUIN BMECTO
JlepeBSIHHOU KpenM ITHEeBMAaTHU4YecKylo. B pe3nHOBBIe HaZyBHBIE
6a/I/IOHBI HaTHETAETCsT BO3YX, CTEHKU 0a//IOHA MPYKUMAIOTCS K
TPYHTY ¥ KpPOBJI€ IUIaCTa ¥ NPeJOTBPALAIOT 00BaJ, AEHCTBYS KaK
y)Ke 3HaKOMbI HaM [JOMKpaT. M3 HecKolMbKUX OOJIBIINX
0a//IOHOB, YKIaZbIBaeMbIX [JPYr Ha Jpyra, oOpasyoTcs
«KOCTPBI», KaK MX Ha3bIBAIOT IIaXTePhl, TAaK YTO MOJYLIKA MOXKET
MPUMEHATHCST TPU 000 BbicoTe 3a60si. Ho wusobOpetatenu
3TUM He OrPaHUYWINCh, OHU CZlejIa/ld ITHeBMaTUYeCKyl0 Kpelb
CaMOXOJHOMU, ymnpaB/isieMOod Ha paccrosiHuv. Korga ee HyXHO
nepeJBUHYTh, BO3AyX M3 OA/UIOHOB BBIMYCKAKOT, CIELHATbHOE
YyCTPOICTBO MepeBUTaeT UX B0 32005, M 6Ga/UIOHBI HaZyBalOT
CHOBa.

B maxTax BO3JYyLIHYIO HOAYIIKY MOXXHO MCIO/Jb30BaTh He
Iist OgHOM ToNMBKO Kpemru. Ciy4rch, HaMpUMep, MoXap (XoTh U
peAko, HO O6bIlBa€T W TaKoe), KaK TOTYaC BO3HUKAET
HeOOXOJAVMMOCTh HW30/IMPOBaTh €ro oO4ar, 4ToObl PpPe3Ko
YyMeHBIIUTh TNPUTOK Bo3ayxa. Kak »sto cgenatp? Camoe
JIy4lilee — BOCIIO/Ib30BAaThCsl BO3AYIIHOMN MOAYLUIKOH, HaIpHUMep
OTPOMHBIMU HAJyBHBIMHM I€PEropoJiKaMU M3 CHHTETHYeCKOH
TKaHU. OHU HaAyBAIOTCS OKAaTBIM a30TOM BCETO 32 COPOK CeKyH[|
M IUIOTHO TPKUMAIOTCI K CTE@HKaM IITOJIBHU — TATa
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MpeKpalaeTcs. B meHTpe neperopojiku ecTs ABEpHU AJIsI IPOXOAa
aBapuiiHbIX KOMaHJ,. [IpocTo, AewmeBo, HafeXHO.

B maxTax M PpyJHUKaX [JOCTaB/ASIIOT HENPUATHOCTHU
BepTHUKaJIbHblEe CTBOJIBI — TOrO U IJISIAW, CBEpPXy CBAaJSTCS
obmomku  mopoxbl. Tyr  MoOXeT  TOMOYh  OrpPOMHast
MHeBMaTHU4YeCcKasi HaJAyBHasi 4YeuyeBHLleOOpasHas  «IPOOKa»
JUaMeTpOM B HECKOJIbKO MeTpoB. [Ipu HeobGxomamMocTu OHa
MOXXeT MepPeKpPbITh CTBOJI 32 CYUTAHHbIE MUHYTHI.

A BoT kak mnomoraer mnoaywka HedrenpoBozam. Ilo
OTPOMHBIM CTaJbHBIM TPy0aM, TAyTHHON MOKPBIBAIOIUM
3eMJII0, TIPUXOAUTCS IepeKayrBaTh pa3Hble copTa HedpTH U
6eH3MHa, HO TaK, YTOOBl OHM He IlepeMellNBaIMCh, WHA4ye
AparoueHHbIN npoaykt Oyzer morybneH. Kak atoro mobutscs?
[Tpome Bcero c MOMOLIBIO HAAYBHBIX PE3MHOBBIX LIAPOB-
paszenuTesnieil, KOTOpPble MOMEIAIOT B TPyOOIMPOBOJ MEXAY
pa3/IMYHBIMU COPTAaMM INPOJAYKTa, M OHM M4YaTCid BMecTe C
YKUJKOCTBIO 10 CTaIbHOM TpyOe, 3a0JHO OYMINASI ee OT Pa3HbIX
ornoxxeHuil. llapel curHanusupylor U O TeMIepaTrype
nepeKaynuBaeMoro TOIUIMBAa, U O CBOeM COOCTBEHHOM
MeCTOHaXOXJeHUU.

A BOT cHOBa Tpy0a, ¥ B Hell MOAYIIKA, HO PO/ib ee MHas. B
TeXHUKe 4YacTO MPUXOJUTCS TMPOTACKUBATh Yepe3 AJUHHYIO
TpyOy Kabenb. M3BeCTHBI AEeCATKM pelIeHWuW 3TOW 3a/JavyH,
COBCeM He TakKOW NpocCToi, Kak Kaxercs. Ho, mnoxanyi,

WUCMO/b30BaHUE  BO3AYLIIHOW  NOAYIIKW,  IpeJIOXXeHHOe
AHITIMHACKUMH usobpertarTessamMy, OIHO u3 CaMBbIX
opUrMHanbHBIX. M3006peTaTenn HasBalu CBOe YCTPOWMCTBO
«[THEBMAaTHU4YeCKMM 4YepBeM». YTO )X, TIOXOXe — OHO

MpeACTaB/sieT cO00il TOHKYIO Pa3JBIDKHYIO, Te/IeCKOINYeCKYIo
CTalbHYI0 TPyOy C Ha/ZlyBHBIM PE€3WHOBBIM LIAPUKOM Ha 000OMX
koHIax. K TpyOke mnpucoefrHEH NpPOTaCKUBaeMbIil Kabejlb.
Korzma HagyBaeTcs 3afJHUI LIAPUK U YIHUPAETCSI B CTEHKU TPYOBI,
TO NepejHUI, He HAAYTHIH, MNpPOJBUraeTcsi Ha HECKOJBKO
caHTUMeTpoB Brepes. Ilorom HagyBaeTcs mepegHuMil HIapHUK, a
Y3 3aJJHer0 BBIITyCKAIOT BO3/yX — IIPU 3TOM OH MOJTSATMBaeTCs K
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rnepegHeMy. 3a YacC «4€pPBb», XOTh PO BUTAIOLINICSI Me/IIEHHO,
NPOXOJUT MyTh 6ojiee KumomeTpa!

Kak 06bIYHO yKIaAbIBalOT OeTOHHbIe TPYObl B TpPAHIIEH),
HanpuMmep, sl KaHAaJAW3aLUOHHBIX ceTeil? [IpuBo3sT OTpesku
TPYO, YKIaABIBAIOT B BBIPHITYIO TPAHILEO, IOTOM COEAMHSIOT UX.
A ecimu 3tu TpyOBI orpomMHoro auametpa? [logu-ka mMoBo3uUChH ¢
Humu! B llIBeiilapuu BOCNO/Ib30BaIUCh BO3AYIIHOU MOAYIIKOM,
MOJIyYUJIOCh KyJa Mpolle. YKIaAblBalOT OTPOMHBIN Pe3MHOBBIN
HaJyBHOH O0a/UIOH B TpaHINEl, TYro HAaJyBalOT €ro W B
IIPOCTPAHCTBO MeXJy HHUM U CTeHKaMH TpaHIIed 3a/JMBaloT
6etoH. Korma oH 3aTBepzeer, Bo3oyx M3 0a/yIOHAa BBIYCKAIOT,
BBITACKMBAIOT 6aJIJIOH, U TPpyba rorosa!

Hamu wmsobperaTenu chenanyd elle OJWH LAl — OHU
pellnIM TMPOCTO 3aKONaTh MNOAYWIKYy B 3emao. Ha mnepseiii
B3I/IsAL, — COBeplleHHO OeccMbicieHHO. OKa3bIBaeTcs, O4YeHb

JaXe TOo/Ne3HO. B 3emsie NpOpBIBAIOT Y3KylO Ilesb, B Hee
3aK/Ia/jbIBAIOT CIUTIOIEHHYI0 O000JI0OYKYy HAJyBHOTO PE3HMHOBOTO
6a/I/IoHA U 3achIMaoT 3emsiei. [I0TOM BKIIOYAIOT KOMITPECCOp, U
OH TMOJAeT MO WIJIAHTY BO34yX B Oa/UIOH. 3eMJisl Haj, ILe/blo
HAYMHAeT BAPYT OXXUBATh, OHA TOPOUTCS, B3 bIMAETCsl TOPO, U3
Hee TIOKa3bIBaeTcs 0a/utoH. Bo3aynrHas mogymka pacrajakdBaer
T'PYHT, OTBa/iMBasi ero B CTOPOHBbI. CTOUT BBIMyCTUTHh BO3JyX U3
6asioHa, yOpaTh ero — ¥ TOTOBAa TpaHIIes /s KaHaa,
ras3onpoBojia, CUJIOCHOW sMbl. [lomyumnace 3emiaepoiiHas
MAIIMHA, 9KCKABAaTOP HEOOBIYHOTO THTA!

Kro wumen pgeno ¢ aBTromMoOwieMm, 3HAeT, YTO
ABTOMOOUW/IBHBIA  AKKYMYJIATOP TOCTOSIHHO HYXJAeTcs B
no6aB/IeHUU YUCTOM, TUCTUIMPOBAHHOM BOABI. A e/ ee HeT?
CTouT BIYCTUTH CTPYIO Mapa M3 KUISILEro 4YaliHUKa BHYTPb
MOJIM3THUIEHOBOTO MeIKa, KaK 0 ero BHYTPeHHel TOBepXHOCTHU
HayHeT CTeKaTh AUMCTU/UIMPOBAaHHAs BOJA.



M cKyccTBEeHHBIN MYCKYJI M KalIUTAKO LU A
I BETOK

C BO3AyUIHO¥M MOZAYLIKOHM, Urpalolieid posb CBOeOOPa3HOro
HMCKYCCTBEHHOI'O MYCKy/la, HaM Y)>Xe MPUXOAUIOCh BCTPeYaThbCs
He pa3. PasBe noaynika — peccopa, JOMKpPAT UIXA 3KCKaBaTOp —
He BBINIOJIHSIET 3TOH QyHKIUU?

Kaxzaprit 6e3 TpyJa MOXeT HAIISILHO YLOCTOBEPUTHCS B
3TOM.

BospMuTe OOGBIUHBIN IOJMATHUIEHOBBIM MaKeT-MelloYeK,
pacrpaBbTe ero, eC/ii OH ellle HU pa3y He ObII B yNoTpebGIeHHH.
A Temepp 3arHUTe BEPXHIOIO YaCTh WJIM TONPOCTy MOMPOOyiTe
CIOXUTh MakeT nomnonaM He mnomyuntcs! CreHku nakera
repMeTUYHbl ([M03TOMY C HHUM He/Ib3s HUIPaTh MaJeHbKUM
JeTsIM — eCJIM Ha/IeTh MaKeT Ha rOI0BY, MOXXHO 3aJ0XHYTbhCS), U
NOMMaHHBIA BHYTPU BO3Ayx pasayer maker. Coxmure
MOCU/IbHEW, U TMaKeT HAOYXHeT, KaK MYCKyJll Ha COTHYTOH C
yCUIEM PYKe.

I'le u KaK MOXXHO MCIIO/Ib30BaTh 3TO CBOWCTBO BO3ZYIIHOM
MO yILIKHA ?

Bam He mnpuxoaunock BUAETb PE3UHOBYIO MIPYLIKY —
MpbIrapuyo aarymky? Or4dero oHa ckadet? Ee 3afHMe 1ankd —
WCKYCCTBEHHBIA MYCKY/I: CTOUT NOJATh B HUX COKaTbIA BO3IYX,
KaK OHM PacCOpsIMJISIIOTCS, M JIATyIIKa — CKOK!

Jpyras ©“3  MHOXeCTBAa  MIPYyIIEYHBIX  BO3AYLIHBIX
NoJyllleK — «TelWH sA3bIK». [logyels B Hee, OHa BBITATUBAETCS,
CTAaHOBUTCS JeHCTBUTEBHO MOXO0XKel Ha JJIUHHBIA A3bIK. ToXKe
BeJb MyCKyJ1!

WMpaess  MCKyCCTBEHHOTO  MyCKyJla  WCHO/Ib30BaHa B
OPUTMHAa/IbHOM KOHBeliepe /sl TPAaHCIOPTUPOBKU IPy30B — Ha
HEeM Ipy3 KaK Obl HelPePhIBHO «CKaThIBAETCSI C TOPKU».

KonBeitep mpezacraBiser o000 MPOCTOM  HALYTHIA
PE3MHOBBIM IJIAHT, TOYHee, [Ba ILIJIAHra, MONepeK KOTOPbIX
yJIOXXeHBbl JepeBsiHHble IUTacTUHBIL. [lony4yaeTcs 4To-TO Bpoze
JIeXxalleil BepeBoYHOU necTHULBl. Korga 1aHru HaayBaroTcs,
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OHU PACMPABJSIIOTCA, KaK y)Ke 3HAKOMbBIM HaM «TeLIWH SI3bIK», U
TOJIKAIOT BIIEpeJ CTOSIIYI0 HA TUIACTUHAX TEJIeXKY C T'PY30M.
Broonp maHroB Kak Obl O€XWUT BOJIHA, OHA TaK M Ha3bIBaeTCH
«berymeii». WM ¢ rpebHsA BOMHBI TOCTOSIHHO CKAaThIBAETCS
Tesexka. /leficTBUTEIbHO, BCe BPeMsI C TOPKH...
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Wpess Geryuwieii BOJHBI OCTPOYMHO WCIOIb30BaHAa M B
COBETCKOM M300peTeHnun HeOOBIYHOTO DKUITAKA —
crnvpasnexo/ia, CriocoOOHOTo MepeMelaThes Mo Cylie U Mo Boje. B
HeM OObIYHbIe Kojieca C IIMHAMHM 3aMeHeHbl CIHUPaTbHOMU
pe3nHoBoOI TpyOKoii. Ecimu HagyBaTh TPyOKy Tak, YTOOBI M O
Heill moGejkasia BOJIHA, CIIMPAJIEX0l HAYHET JBUTATHCS, TOXE BCe
BpeMsI CKaThIBasiCh C TOPKHU.

A BOT elle TpUMeHEHHe WCKYCCTBEHHOrO MycKyna. Y
MHOTHUX /IOl CUASYero TpyAa ociabeBaeT esTenbHOCTh
CepevYHO-COCYAUCTOM CHUCTEMbI, OTEKAIOT HOTH, HEMEIOT PYKH.
Jly4liiee nmeKapcTBO — CIOPT, Xxoawnba, Ger. Ho wuHorma wum
BOCIIO/Tb30BaThCSI HE YJAeTCs], U TOT/IA IOMOTaeT UCKYCCTBEHHbBIH
MYCKyZ1. B HazyBHbIe pe3MHOBbIE MAH)XEThI, HAJIO)X€HHbIe Ha
Gezpa ¥ TIpeAIUIeYbsi, KOMIIPECCOP, YIIPAB/ISIEMbBIA 1€ KTPOHHBIM
YCTPOMCTBOM, TOJAeT OKaTblii Bo3ayx. He HempepbiBHO, a
MOPLMSAMH, HMMITyJbCaMUA. MaHXeTbl HAYHMHAIT «JbIIIATH»,
WMUTHUPYS HarPy3KU MpU Xob0e. YemoBeK CUAUT — U «XOZUT»!

B CIHA paspaboTaH crenydaabHbIi KOCTIOM C HAJyBHBIMF
MaH)X€TAaMW HAa HOTaXx — OH IMpeJHAa3HadeH Jisi TIePeBO3KU
OONBHBIX TOC/Ie cepaevyHoro mnpucrymna. /laBreHue Bo3gyxa B
MaH)X€TaX AaBTOMATUYECKH H3MEHSIeTCSI B TAKT C My/IbCOM
0GOJILHOTO, TO eCTh OMeHWeM CepJlid, U €My CTAaHOBUTCS JIeTde.
Tak nHOTAA yIaeTcs fake M30aBUTHCS OT OTIEPALUH.

WMHorga KpolleyHbIli HAAYBHOM IIAPUK IOMELIAIOT Ha
KOHIle IyCTOTe/NOro 30HJA, KOTOPbIM Bpavyu BBOJST IO BeHe
BIUIOTh A0 cepAua 06oapHOTO. XUPYpPr C MOMOILbI mpubopa
3acTaB/sieT IIAPUK TO HAAYBaThCsl, TO OIYCKAaThCs, M OH
npeBpaliaeTcsi B CBOe0OPa3HOro MACCAXKUCTA s cepAua. A Beib
OOBIYHO [ TOJOOHOrO MaccaXka, ecJIM OH HeoOXOguM,
MPUXOSUTCS BCKPBIBATH IPYJHYIO KJIETKY...

A BOT OMNBIT: y)X€ HEeCKOJbKO 4YacoB cobaka )XWl C
VICKYCCTBEHHBIM CEepALIeEM — TMPOTE30M, COKpALIeHUsI KOTOPOTO
NPOU3BOAVINCh THEBMATUYECKOW MBIIILEel — HaAyBHOU
IBOMHOM 000/I0YKOM, CTEHKOM CePAEYHON CYyMKHU...

89



OJHaXABI HAIK MOPSIKA OOHAPY)XU/IM B OKeaHe, y 6eperos
3amagHoit APpUKH, KaKve-TO IUIABAWLIKe HAa MOBEPXHOCTHU M
BCIBIXMBAIOIIME PA3HOLBETHBIMM OTOHBKAaMU «(POHAPHUKH».
Oxa3aioch, 3TO XUBOTHOE C KPAaCUBBIM HasBaHueM cudpoHopopa
¢uzanusa oOmasaeT KOBApHBIM  CBOWCTBOM: TBHICSYU  ee
BOPCUCTBIX MPHUCOCOK BIMBAIOTCS B TeJIO0 4Ye/I0BeKa, y)Xe depes
HECKOJIbKO MHWHYT BbI3bIBasl yJylllbeé W CyAOPOTH, a €C/Ih He
IPUHSATh MEAULMHCKUMX Mep MOMOLIW, TO U cMepTb. [Ipucocku
SIB/ISIFOTCSI OPTaHAMM JOOBIYM MUILK U BMECTe C TeM 3alUThI OT
Bpara.

Ho He pagum Hux Mbl BcrmoMHWIM O ¢usanuu. Hac
MHTepecyeT Jpyroe — KaK OHa IlepeMelaeTcsi B OKeaHe.
OxasbIBaeTcs, ¢ MOMOILbIO BO3AYLUIHOM MOAYIIKU. Y Hee UMeeTcs
HaJBOJHBIM rpebeHb, KOTOPBII HaZyBaeTcs Ta3oM U
IpeBpallaeTcsi TAKUM 00pa3oM B OTJIMYHBIH Mapyc.

He MeHpHIMM 4yZOM NIpPUPOJBI KaXKeTCs U Jpyroe XXHUBOe
CyllIecTBO, Ha STOT pa3 pacTeHue, TIpou3pacramilee B
HEKOTOPBIX TPONMHUYECKUX CTPaHaX U TMNOJy4yuBlIee CTPaHHOe
Ha3BaHUe «KAIUTSIOUI I LIBETOK». OxasbiBaercs,
AeUCTBUTEIbHO, KalUIsieT, XOTb 3TO U MpeJACTaBIsSeTCs
HeBO3MOXHBIM. Korza Ha LBeTOK mnomajaer 3emisi, TO €ero
AbpIXaTe/lbHble OPraHbl Pa3AyBalOTCSI M COPACBIBAIOT 3eMIIIO,
M3[aBasi IPU 3TOM C/1a0BIH 3BYK, IOXOXKHUU Ha KalleJb...

Mopckoe XHUBOTHOe KaibMmap 6osiee M3BECTHO. Y HETO eCTh
CBOSI BO3/yILIHAs MOAYILIKA, cBoeoOpa3Has — crpessiouast. Korzga
Ka/bMap OKa3blBaeTCsd IOMMaHHBIM, OH CTpeseT TOHKOH
YEepHW/IBHOM CTpyel, MeTpPOB Ha LIeCTb-CeMb BBepX. MeHblue
M3BeCTHA Apyrasi OCOOEHHOCTh KajibMapa. BwITamleHHBIH Ha
nany6y, OH MeJJIeHHO-MeJIeHHO Pa3fyBaeTcs, a MOTOM, PE3KO
BBIODOCMB BO37yX, CKOJNB3UT IO TManybe Mo JAelicTBUEM
PEaKTUBHOM CHJIBI BO3AYIIHON CTPyH, KOTOpasi oTOGpachiBaeT
KajJlbMapa Ha HECKOJIbKO MeTpOoB. A BeJb OH He TaKOU YX
MasieHbKMH! IHOIa Ka/bMaphl fia)ke BBIIPBITMBAIOT U3 BOJBI U
COBepLIAIOT peaKTHUBHBIH M0JIeT MeTPOB HA TPULATH-COPOK.
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JanpHOCTh PagUOCBSI3M HAa KOPOTKUX BOJTHAX 3aBUCUT OT
BBICOTHI ~ aHTeHHbI. VIHOrma  aHTeHHa [JO/MKHA  OBITh
nepeJBIKHOM, Hampumep, B TYPUCTUYECKHUX TOX0JaX, B
IKCIeUIMsAX. ['DPOMO3AKYI0 BBICOKYIO AaHTEHHY C co0OOil He
MOTAIIMINb, & HU3Kasg HE YCTPOUT H3-3a Ma/ON [JambHOCTH
nevictBusi. [lomoxenue ObI10 Obl 0e3BBIXOJHBIM, He OYIb
BO3JYUIHOM MOAYIIKH, KOTOPYIO MPEIOXHIA UCIIONTb30BATh JJIsI
DTOM 1IeJIH.

3a HeCKO/JIbKO MHUHYT M3 KOMIIAKTHOTO TMAKeTa C MOMOIIbIO
CaMoOro TPOCTOTO BO3AYIIHOTO HACOCAa MOXeT ObITh MOMyYeHa
Ha/lyBHAsl aHTE€HHA BBICOTOM B [IeCATKU MeTPOB. TOHKasi BBICOKast
npospavyHass Tpyba W3 HECKOJbKUX C(JI0€B CHHTETHYECKOU
IIeHKh W OyMard UMeeT CHapYXXd TOKOMPOBOJASIIee
MOKPBITHE — OHO U eCTh, COOCTBEHHO, aHTeHHa. THOrma BMecTo
MOKPBITHUSI BHYTPH TPYyObI IPOXOJUT AaHTEHHBIN Kabeb.

BepTukanbHbie HaflyBHbIE TPYOBI MOTYT CIY)KUTh He TOJIBKO
anteHHamu.  CoBeTCcKMM  u300peTaTesnieM  IPeIJIOXKEHBI
HaJyBHbIE€ BO3AYIIHBbIE OTOPHI JTUHUM 3IEKTPOTepesAdn [IJist
3aMeHbl OOBIYHBIX T'PDOMO3JAKHX CTAJbHBIX MaduT u ¢depm. Mx
WCIIO/Ib30BaHMe obemaer Oosblive BpITogbl. MoXKeT ObITh
Ha/IyBHOU 1 0ObIYHAsI 3aBOJCKast [bIMOBasi Tpyba. CMbIC/T B 3TOM
6onpuioit. CoBpeMeHHbIe TPYObI 3aBOJJOB M/ 3JI€KTPOCTAHIINI
CTAaHOBATCSI Bce Gojiee BBICOTHBIMH, Telephb YXX€ He YAWUBHILID
Tpy6Oii M B Tpucra MeTpoB. Jleso, KOHEYHO, He B PEKOPAAX.
OrpomHblie TpyObI HEOOXOOMMBI, YTOOBI ABIM U Ta3bl MEHbIle
3arpsi3HsUIM aTMocdepy.

CoopyxeHue BBICOTHBIX TPyO [e/no ciokHoe u gmoporoe. U
MBICTb  M300peTaTesisi CHOBA oOpamjaercss K BO3YLIHOM
noayiike. Hesb3st 11 cO31aTh BBICOYEHHYIO HaZyBHYIO TpPyOy, B
KOTOpPOW JO/MKeH ObITh CKBO3HOUW AbIMOxox? Hwukakux
NPUHLIMIHABHBIX TPYAHOCTEH TyT HeT. Takue jerxkve, HO
BeCbMa TMpOYHbIE BO3AYLIHbIe TPyOBI MOIYT OBITH OYE€HbB
BBICOKUMH.

Bo3ayirHas mogyuika MOXXeT He TOJIbKO 3aME@HHUTH OOBIYHYIO
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OBIMOBYIO TPyOy, HO M MPUHTH €l Ha MOMOLIb, KOTOPAsi HHOM
pa3 OKa3bIBaeTCsl HEOT/IOXHOW. Y BBICOKUX TpPyd ecTh
HemnpusiTHast 0ole3Hb — TIOJ BO3fAeHCTBUEM BeTpa OHU
HAQYMHAIOT CHJIBHO pacKauuBaThesl. Yem Belme TpyGa, Tem
omacHee Koie6GaHMsl, OHU MOTYT MOJHOCTBIO Pa3pyLIUTh TPYOY.
[TpencraBnsiete katacTpody, Korga mafalT OOJIOMKA YYyTh He
HOJTyKHMJIOMETPOBOi1 TPYyOBI?

CoBeTtckre n3obpeTaTenu MpeioXUIn 00TSIHYTh TPyOy Ha
3HAYMUTEJIbHOU YaCTU ee BBICOTHI HAAyBHBIM OOTeKaTesleM W3
TOHKOM ¥ mNpo4YHO#M TuieHKH. (Opasymolascs BO3AyLIHAS
MOAYyIIKA IOZ /JeiCTBMEeM BeTpa NIPUHHMMAaeT KaIUIeBHUIHYIO,
o6Tekaemyr ¢GopMy U 3aHHMaeT HyXHoe mojoxeHue. [Ipu
VCOIBITAHUM B ad3pOJHMHAMUYECKON TpybGe Mojenu oOTeKaTessi
OH BBIIEP)KMUBAJl HAMOP YParaHHOTO BeTpa CKOPOCTHIO
IIeCThAECSIT MeTPOB B cekyHZAy. [loxanyii, Temepb MOXHO
COOPY)XaThb TPYOBI BEICOTOM B KMJIOMETDP...
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Perou Ha mogyuke

Co3paHHble XUMHell NOJIMMepHbIe IJICHOYHble MaTepHaibl
006/1ajaf0T 3aMeYaTeIbHBIMU CBOMCTBAMH, OT KOTOPBIX 3aBUCST
Y MHOTHE CBOMCTBA BO3JYLIHOU MOJYILIKH.

Ynanoce  pemuTh, HANpUMep, BaXKHYI  MpobieMy
TPAHCIIOPTUPOBKU M XPaHEHUsI MPHOOPOB M Pa3TUYHBIX TOUHBIX
u3genuii. BHyTpp BO3AyIIHOW TMOAYWIKA C U3JeaueM
HarHeTaeTcs CyXOU BO3AyX, a30T MJIM WHOM MHEPTHBIM ras, a
3aTeM 000/I0YKa TOJYLUIKMA 3aMauBaeTCsl TOPSYUM CTEpPXXKHEM.
Tenepp u3genue He TOJABKO HAaJEXHO 3alllMILEHO OT IMbLIH,
BJIard, BpeHBIX Ta30B, HO U MOXXET IO/laMH XPaHUTbHCS B CaMbIX
Heb/IarOTMPUSITHBIX YCTOBUSIX.

[TpencraBeTe ceGe OrPOMHYIO Kamepy, HpeAHa3HAYEeHHYIO
JJIS1 UCIIBITAaHUIM OyAyIIMX MCKYCCTBEHHBIX CITYTHHUKOB 3€MJIM U
APYTMX KOCMMYECKHX aMlapaToB. BHyTpu kamepsl [JO/DKHO
co3zaBaThesl GaHTACTUYECKOe pa3pekeHHe, GIM3Koe K BaKyyMy
MHPOBOr0O NpOCTpaHcTBA. Ho 4yepe3 pa3nuyHble He3aMeTHbIE
e/l ¥ HeIUIOTHOCTU KaMepbl BHYTPb Hee MOXXeT NOCTYNaTh
Hapy>XHbIA Bo3ayxX. [Jlaxxe m@pM HHUYTOXHO MaJbIX €rTo
KOJIMYEeCTBAX BCE )K€ BAKyyM OyIeT «UCIopYeH», UCIbITAHUE He
COCTOUTCH.

[losToMy BpeMsi OT BpeMeHU KaMepy MCIBIThIBAIOT,
MpOBEpSIIOT ee TepMEeTUYHOCTh C IIOMOIIbI0 BO3AYLIHOU
MO yILKH. IlonustuneHosas 060/1049Ka repMeTH4eCcKU
3aKyllOpuBaeT CO BCeX CTOPOH HCHBITBIBAEMYIO KaMepy, U IOJ,
0060/10uKy HarHeTalT renuii. O4YeHb «CKOMBb3KUI» Tra3, OH
IMPOHUKAeT 4Yepe3 CaMyl0 HMUYTOXHYK HeIUIOTHOCTb. Ecam
BHYTPU KaMepbl Tejudii TaK U He INOSBUTCS, 3HA4YUT, BCe B
NopsiiKe, KaMepa repMeTUYHa.

YnoOHBI BO3AYLIHBIE MOAYIIKA B Ka4ecTBe pPa3THMYHBIX
€MKOCTeH, pe3epByapoOB JJIsI XPaHEHUs TrasoB, J>XUIKOCTeH,
CBIITYYMX TPy30B. B ymakoBaHHOM BHUJie€ UX JIETKO MEPeBO3UTh, a
KOrJa HaAyellb, Moay4yaeTcsi Oa/IoH, THOKMM 0ak, HWHOTAA
OrPOMHBIX Pa3MepOB.
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Bpauu uccirenyioT, kKaK MeHsIeTCsl AbIXaHWe JIbDKHUKA WU
GeryHa Tpyd TpeHUpPOBKe. /[lnsg 3TOro HYXHO cobGpaTh
BBIIBIXaeMbIii MM BO3[yX, 4YTOOBI IOTOM IO/ BEPrHYTh €ro
XxuMH4yeckoMy aHanmusy. Kak cob6parts? 3a cnvHON cropTcMeHa
YKpeIUISIeTCS MOJIUITU/IEHOBBIM HaJyBHOM MEIIOK — W HY)XHas
€MKOCTb TOTOBA, BBIABIXaeMbI BO3JyX XPaHUTCSI B HeW [0
OTIPABKY B XUMHYECKYIO TaOOPATOPHUIO.

EMKOCTh MHOTO MacimTaba CIy)XUT B KadeCTBe XPaHWIMIIA
ra3a B TOPOJCKMX CHUCTeMaX ras3ocHaOxeHus. [logoGHble
ra30XpaHW/IMLIA JelleB/e M Mpolje OOBIYHBIX MeTa//INYeCKUX
rasroyibzepos. [I[pyMeHsIOTCst OHM M Ha XMMUY€CKUX 3aBOJaXx.

Y Hac B cTpaHe CO3JAIOTC CBoeoOpa3Hble «Ta30Bble
My3bIpU» — FMTAaHTCKUE XpaHUIMIIA ra3a noA 3emsei. OpgHo us
HuX, B [logMocKkoBbe, HAaXOAUTCS HA TTyOHHE BOCBMHCOT METPOB
¥ BMeLldeT TOYTH TPU MHUIMApJa KyboMeTpoB rasa,
3amacaeMoro Ha 3uMy. /[ln1s 1oOA3eMHBIX Tra3oXpaHWIMLI
VICIIO/TB3YIOT KyI0/I000pa3Hble IUIACThI BOJOHOCHOTO MeCYaHUKaA.
Korzma ras mopjaror B HuX mnoj OGONBLIMM [JaB/ieHUEM, TO OH
BBITECHSIET BOJly M 3aHMMaeT ee MeCTO.

Ectp omHa BaKHasi M TPyAHAsi MHXKEHEpPHAasl 3ajada —
60opbba c 3arpsi3HeHMeM Mopeil HedThIO, MpPOMUBIIENCS TPHU
aBapHsIX TUTAHTCKUX TaHKepoB. CKOMBKO pa3 GbLIo, YTO MejTeHa
nponuBiueiicss HedpTn (FZECATKM THICIY TOHH!) TOKpBIBaia
OTrpOMHBIE TPOCTPAHCTBA MOpsl, Hecst TH6Genb ero oOUTaTesNsM,
HQ/IOJITO OTPaBJIsIsi BCe BOKPYTr. «YepHbIl mpubOii», KaK ero
OKPEeCTHJIN JKUTEeTN NMPUOGPEXHBIX PAHOHOB, BOJHA 3a BOJTHOI,
IeHb 3a JTHEM HAKATBIBAJICS HA TUBDKA NPUMOPCKUX KypOPTOB,
OCTaBJIsIsI HAa KOTZA-TO OE/IOCHEXHOM IeCKe YepHble BOHIOYHE
Pa3BOJbs M JOXJIBIX PBIO...

PagukanpHOTO cpencTBa GOpPhOBI € ITHUM CTPALIHBIM
OGencTBMEM I[OKAa He HakgeHo. Moxer ObITh, IIOMOXeT
BO3AyIIHas moAgymwka? Bo BCIKOM ciyvae, TepBble OIBITHI
ycrneurHsl. [lpennoyxensl Gapbepbl Ajsi mponuBuieiics HedTH,
OTPaXKAAIOIME CO BCeX CTOPOH TaHKep U yXe oOpasoBaBLIeecs
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6onpuioe HedTsIHOEe MATHO Ha Mope. bapbepom 3TuUM C1yKaT
HaJyBHble Oa/VIOHbI W3 CUHTETHYeCcKoil TuieHKu. Korma oHu
HaJyBalOTCSI BO3JyXOM, TO TIIpeBpallalOTCI B IUIABAIOLIve
«KO/Mbachl» JAJIMHOW TO TIOJICOTHE METPOB U BBICOTOH Oornee
nonymerpa. Jlaxe Tmpu CHUIBHOM BOJTHEHHHM Ha Mope
ob6pa3oBaBuieecsi HedTsSHOE 03€pO0 YAEPXHUBAETCSI B CBOUX
HaJyBHBIX Oeperax.

MosxHo ucnonbp30BaTh 6apbep U Asst cOopa C MOBEPXHOCTH
MoOpsi mponuBlledcs HepTu. Jlns 3TOro OH NpeBpaliaeTcs B
cBOeOOpa3HbIil HEBOJ, — [iBa CyAHA COOMPAIOT C €ro MOMOILbIO
HedTh ¥ OTKAYMBAIOT ee Ha OOPT TaHKepa.

VcnpIThIBAIOTCST M pe3epByapbl W3 HeEHJIOHAa U PEe3HHBI,
KOTOpble B CJIOXXEHHOM BHJe COpachIBalOT C BepTOjeTa WIIH
camornera BOMM3M aBapuiiHOro TaHkepa. Cpady mocie
NPUBOJAHEHUs] OHM HAJyBAIOTCs, NpeBpallasicCh B OrPOMHBbIE
MPOJO/TOBaThIe LMCTEPHBI JJIWHON Oolee COpOKa MeTpPOB U
€MKOCTBIO LIECTHCOT — BOCEMbCOT TOHH HePTH.

Kaxzp1ii pe3epByap cHab)XeH HAaCOCOM U IIJIAHTOM — C MX
nmomomblo  HepTh ¢  Teprsmero  OencTBHe  TaHKepa
nepeKkaurBaeTcss B IUIABAIOLIVE LMCTEPHBI, KOTOpble 3aTeM
OTOYKCHPOBBIBAIOT B MOPT. TaK COXPAHSIOTCS THICSIMM TOHH
HeTH, U €il He JAIOT I'yOUTH MODe.

Eciu mopaymka MOXeT CTaTh 0OappepoM Ha TMyTH
pacruibiBaoiieiics HedTH, TO Heb3s /U HCIONb30BaTh e€e,
yTOOBl  TeperopaxuBaTth  peku?  HazayBHble  IUIOTHHBI
TIpe/IJIOKeHbI ¥ IPUMEHSIIOTCSI BO MHOTHX CTPaHaX, B TOM YHCIIe
u y Hac. OiMH COBETCKUI LIKOJBHUK TOMYYUIT JAXKe «IaTEeHT»
OT peJaKuuu XypHaa «HOHBII TeXHUK» Ha CBOe MpeAIOXXeHHe
HaZlyBHOH IUTOTHHBI. MOXeT, M y BacC MOSIBSITCSI HHTepPeCHbIe
Uaeu IMpUMEeHeHUs BO3AylHOW noaywku? [Iumure B bropo
IIATEHTOB 3TOTO JXypHasa.

OObIyHasi IJIOTUHA — OTPOMHOE COODPY)XeHHe M3 KaMHS,
6eTOHA U CTa/Iv, MHOT/A M3 3€MJIH, A TYT BAPYT JIeTKasi HaZyBHasI
noaymka. Boamoxno mm? [la u 3auem? Bexs ona Oyzer,
BEpOSITHO, HEMPOYHOM, HEHA/IeXKHOM, YTO I'PO3UT CePbe3HBIMHU
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HeINpPUSATHOCTSIMU.

OmnbpIT NoKasbpIBaeT, YTO HaJyBHble IUIOTUHBI BO3MOXXHBI, a
M0/Ib3a OT HUX MOXET OBITh 3HaUUTeIbHOU. KOHeYHO, IIIoTUHBI
TUJpO3/IeKTPOCTAaHLIMM Ha MOTY4YUX peKax, Bpoje EHuces mnmm
AHrapsl, HQ[lyBHBIMM He CJle/laelllb.

Ho OsIBatoT c/yyam, Korga BBITOAHA HMEHHO HaJyBHas
IJIOTUHA: €C/Id HY)XHO B CUYUTAHHbIe MUHYTBHI IeperopojuThb
pexy WM, Hao6opoT, y6paTh 3Ty MEpPeropojKy, CO3AaTh
3alUTHYI0 AamMOy TpU yrpo3e HABOJZHEHUS W/IM CHIBHOTO
IIpUIMBA.

B CIHA ects HebGonpiasi peka Jloc-AHmKenec, TeKyLas
Bbicoyaimmx rop Amepuku — Kopaunpepos. Kak u MHorue
rOpHbIe PeKd, OHa 00/a/laeT KpPailHUM HEMOCTOSIHCTBOM — TO
miepechIXaeT, TO 3a/JIMBaeT Bce BOKPYr. YToOBI 3a/iep)kaTh BOAY B
peKe JIeTOM, HY)KHA IUIOTMHA, HO BO BpeMs MAaBOJKOB JI00ast
IUVIOTMHA HeM30eXHO BHI30BeT HaBOJZHEHUeE: Y)X OYeHb CHIIBHO
pacreT BOJASIHOM NOTOK. /Ipyroe neno — HajyBHas IUIOTHHA, ee
MOXHO <«JUKBHUJUPOBAaTb» 3a HECKOJIbKO MHUHYT. Peky
Ieperopojyuinu HaJyBHON IUIOTUHOM W3 HEUJIOHOBON TKaHU C
pe3uHOBOM mponuTKoi. [lMoTMHA mpexacTasisier coboit TpyOy
AJIMHON COPOK ISITb METPOB, MPOJOXXEHHYIO MONepeK pPeKH.
JwuamMeTtp TpyOBI ABa C MOJTOBUHOU MeTpa, OHA HCIOIb3yeTCs U
KaK MeHIexXoJ Hblii MOCTHK. YTOOBI IJIOTHHA OblIa JOCTATOYHO
)KeCTKOM, OHa 3amojHseTcss Bogoi. Bce aBecTu ThICSY TUTPOB
BOZbI MOTYT OBITH BBINYIL€HBI U3 IVIOTUHBI PU HEOOXOAUMOCTH
3a JecAaTb MUHYT. Bomo#l Takve IUIOTHHBI 3aIOJIHSIIOT 4Yalle B
CTpaHax C TeIUIbIM W YMEpPeHHBIM KJIMMAaTOM, B CeBepHBIX
paiioHax UX HAMOJIHSIOT BO3LYXOM.

OpHa u3 HagyBHBIX IVIOTHH B [lakucraHe o6pa3yeT Ha peke
[bxenam  orpoMHoOe BOJOXpaHWIMLIE IUIOIIQABIO  [IBECTU
IIeCThAECAT KBaZpaTHBIX KumomMeTpoB! OcoGeHHO OGOJbIIYIO
POJIb UTPAIOT HalyBHbIE IUIOTHHBI, KAK M1 MOYKHO OBIJIO 0)KUJATh,
B [onnanauu. DTa HebonblIasl CTPaHA BeJET OXKECTOYEHHYIO U
He IpeKpallalollylocsi HM Ha MHHYTY BOWHYy C MoOpeM,
OTBOEBbIBasi Y Hero BCe HOBbIE YYaCTKU JpPAroLeHHOW Cyllu U
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3aujyinas y)ke orBoeBaHHoe. Hu B ofHOI Apyroil crpaHe Her
TAKOTO KOJIMYeCTBA BCEBO3MOXXHBIX IUVIOTHH U Aam6. W cpenu
HUX B MoOC/lefHee BpeMsl INMOSBU/IOCh HeMaJo HaAyBHBIX — U
MOCTOSIHHBIX (CYMTAETCSA, YTO WX [JONTOBEYHOCTh [JOCTHUTAET
IOBaJATH JIET) U BDEMEHHBIX.

OOBIYHO TUIOTUHA COCTOUT M3 YIOXKEHHOTO TMOTNepeK PeKu
WIA KaHaja IUIOCKOTO CTajJbHOTO SIIMKAa, K KOTOPOMY
NpUKpeIUieHa 000/109Ka IUIOTUHBI U3 Pe3uHbI U HeliloHa. [loka
IJIOTUHA He HY)XHA, 000JI0YKa C/I0)KEHA B SILIMKEe W MPUKPBITA
nBepuamu. Korma mioTmHa TOHAZoOOUTCS, B 00OMOYKY
HAKa4YMBAIOT BOJYy, 000/I0YKa Ha/yBaeTcs, OTKPbIBAET JBEPLbI U
neperopaxuBaetr peky. [lo Mmi1oTuHe, Kak MO MOCTYy, MOTYT
IOBUTATHCSI HE TOJIBKO TMENIEeX0/bl, HO U JIETKOBbI€ aBTOMOOUTH.

Y Hac B cTpaHe HLIMPOKOe NMpUMeHeHHe IMOoaydyaT HaAyBHbIe
IITFO3bI, TIPeJHA3HAYeHHbIe [IJIsI TOTO, YTOObI MepPeropakuBaTh
pPeK: U OTOWpaTh BOAYy [JJisi OpolueHwWs, uppurauuu. LIro3er
CTAHYT OJHUM M3 BaXXHBIX BUJOB MPOAYKIHMH COOPYXKaeMoro B
Y36ekucTaHe 3aBOJja «BO3AYIIHBIX MOAYLIEK» PA3HBIX THUIIOB —
006 3TOM 3aBojie y Hac ellle OyJeT UATU Peyb.

Mo>XHO NOCTPOUTH W HALYBHOH MOCT, €CIM OH He Tak
BeJIMK. MoCT U3 TpexCcIOMHONW TKaHW, MO KOTOPOMY MOXeT
nmpoexaTh aBTOMOOW/Ib B OAHY TOHHY, BECHUT BCEro TPUCTA
MATHhAECSIT KUIOTPAaMMOB.

YTO YK TYT CPaBHUBAThH C OOBIYHBIMH MOCTaMH...

[Tpeno)xeHbl HaflyBHBIE TPYOBI U AJISI TOTO, YTOOBI BHYTPHU
HHUX NEpPeBO3UTh TPy3bl ¢ Kopabneil Ha MenKoBojbe. Bexp aTo
czenano Obl HEHY)XHBIMU JOPOTOCTOSILIYIE COBPEMEHHbIE MOPTHI
C UX MpU4vaj1aMH.
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B AHmuM yxe wucmbeiTaHa mojobOHass Tpyba [IUHOM
YeThIpecTa METPOB.

Ho, moxanyii, caMbiM TpaHAMO3HBIM IIPOEKTOM, IPaBAa,
MOKA JAJIeKUM OT peanv3alyu, sIB/IsSeTCs MpejoKeHue 06
WCIIO/b30BAHWM BO3JYIIHOM MOJLYLIKM KaK Gapbepa Ha MyTH
ryGUTe/IbHBIX LITOPMOB-YparaHoB. B 3Tom mpoexre mozyurka
JOO/DKHA CTaTh CBOEOOPA3HBIM  MCKYCCTBEHHBIM «TOPHBIM
XpeO6ToOM» Ha MyTH IITOPMA. YAEP)KUT JIM ero 3aHaBeC U3 TOHKOM
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IUIEHKW, HATSAHYTBIM MeXJy HaAyBHBIMHU «TOpaMu»
nupamMugaMu?
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W nom 1 meGenb — U3 BO3ayXa

BosgyurHas mogyurka MoXKeT craTh U Mebesnbio. Kak MHOTOE
Opyroe, 4To OKpPY)XaeT HAaC B TMOBCEeJHEBHOUN >XW3HHU, MebOesb
OOo/bKHaA ObITh coBpeMeHHOU. He mpocro mopHoii — Moga
MOXXEeT OKasaThCsi W He 3aCIyKUBAOLIeH MOAPaKaHUS.
CoBpeMeHHO — 3HAYUT XOPOLIO, Jy4Ylle, YeM ObLIO paHblie,
yao6HO, KpacuBo. M elje — Hay4YHO, B TOM CMBIC/IE, YTO JTO/DKHO
COT/IACOBBIBATHCS C MPECTABAEHUSMH HAyKA O MPABUIBHOCTH,
yaob6cTBe U Kpacote. MHOrHe CIeLIMaIUCThI 10 YOPAHCTBY, WU
WHTepbepy, KBAPTHUP CYWUTAIOT, YTO HaAyBHas Mmebenb Oyzer
YKpaIIaTh )XUIUILA Oyayliero.

OHu wuMmeloT B Buay oO6pasiupl Mebenu, co3gaBaembie
XyO0)XHUKAaMHU-KOHCTPYKTOPAMH, WJ/IH, KaK WX Telepb YacTo
HA3bIBAIOT, [Au3aiiHepaMu. TBOPYECTBO OSTHUX CIELUATUCTOB
BBICOKOTO KJIacCa OMHMpPAeTcss Ha 3aKOHBI HAYKH, MOTyYHBILEi
Ha3BaHUE JProHOMHKA — OHa U3y4YaeT, B YaCTHOCTH,
B3aMMO/IeHICTBHE YeI0OBEKA C OKPY)KAIOLIMMH €ro BelllaMH.

[lepcieKTUBHOCTh ~ HAAyBHOW MeOenw sl KHJIHILL
Oyayliero cBsi3aHa CO CTpeMyieHHeM K CBOOOZHOU MIaHUPOBKE
kBaptup. [Ipeamonaraercs, 4To B OyAylleM TUIHYHON CTaHET
KBapTHPA, IVIAHUPOBKA KOTOPOM CMOXXET OBITh JIETKO U MPOCTO
M3MeHeHa CAMHUMHM JKUJIbLIAMH C TIOMOIIBIO MePeIBUXHBIX CTEH-
nmeperoposiok. B Takoii kBapTHupe Mebesib TOXe AODKHA OBITH,
O4YeBUJHO, JIeTKO u3MeHsieMoii. Eciu cranbHst mpeo6pa3oBaHa B
TOCTHHYIO, TO Mebesb B Hell No/mKHA ObITh Apyroi. HamyBHYyIO
MeObeJTb JIETKO XPaHUTh B CJIOXKEHHOM BHJe B IIKady, OHA 3aiimMeT
Mano Mecta. A Korga mnoTpeOyeTtcs, BBITALIUMTh U3 MIKada
HY)XHBIM TAaKeT C HAAIHMCHI0O «KPeCIOo» WA «JUBaH» U3
Ha/lyBHOTO TapHUTYpa.

BHemHuii BUJ HaAyBHOW Mebenw, HM3rOTOBJIEHHOW U3
MPO3PAYHBIX  LBETHBIX CHUHTETUYECKUX MaTepUaJoB U
BBITIOJITHEHHOM 0 3CKU3aM XYIOXXHHUKOB, XOTh U HEOObIYeH, HO
BeCbMa IpUBJIEKATEe/IeH, eC/IU CYAUTh 10 JKCIIePUMEHTA/IbHbIM
006pa3uaM, SKCIIOHMPOBAHHBIM Ha BbICTABKaX B PA3HBIX CTPAHAX.
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[To umermuMcs OT3bIBaM, OHa yZ0OHA, JIETKO MPUHHUMAET
bopMy cHUASIErO WM JIeXallero 4YejgoBeKa, TaK CKa3aTh,
MPUCIOCA6TMBasCh K ero popMaM.

Ecte y HagyBHOI Mebenu «OMU3KUNA POACTBEHHUK» —
Mebenb W3 TMEHOIUIACTA, BCIeHEHHOHM IuractMaccel. U
MEeHOIUTACT — BO3JAYyIIHAasl MOJYIIKA, TMOCKOIbKY COCTOUT U3
6eCcyrC/IEHHOTO MHOJeCTBa BO3/yIIHBIX My3bIPBKOB,
3aK/IIOYEHHBIX B IUTAaCTMacce.

Yacro 6pIBaeT HEOOXOJUMO TPESyCMOTPETh B MOHOTUTHBIX
)Ke/1e300eTOHHBIX  KOHCTPYKUMSIX ~ JOMOB  KaHaabl  —
BeHTWISIHVOHHBIE, TOJ, 3JIeKTPUYECKYI0 MPOBOJKY M JIpyrue.
OO6bI4HO /151 X 0OpPa30BaHMUSI IPU U3TOTOBIEHNH KOHCTPYKLHMA
3aK/IQ/IBIBAIOTCS MeTasinyeckde Tpy6el. Ho okaszamock, uTo
npolle ¥, )X KOHEYHO, JielieBJie UCIOIb30BaTh /ISl 9TOW LieTn
HaJyBHble pe3WHOBbIe UUIAaHTH. [locie Toro kak OeTOH
3aCTBHIHET, COKAThIM BO3AYyX W3 ILIJIAHTOB BBIIYCKAeTCS, U OHH
JIETKO W3BJIEKAIOTCSI IS TIOBTOPHOTO MCIOJIB30BaHUS. OTOT
MeTOJ yCIIeIHO TNPHUMEHSIeTCS Y HAac B CTpPaHe, 3aHMMaAlolei
nmepBoe MeCTO B MHpe @O0 MacmTabaM WHIYCTPUATBHOTO
cOOPHOTO CTPOUTENBCTBA. M cronb3yoTcest HaflyBHbIE pe3UHOBbBIE
dbopMBbI, MM TTHeBMaTH4yecKasi omaayOKa, KaK ee Has3bIBAIOT, U
IpU TPOU3BOJCTBE )Kee300eTOHHBIX TpPy6d —  06eToH
YKJIaZbIBAIOT BOKPYT $OPM, a MOTOM, KOTZIA OH «CXBaThIBAETCS»,
BO34yX M3 (OPM BBINYCKAIOT M HUX BBITAaCKUBAKT. [loMHHTE, Kak
MPOK/IaJbIBAIOT KAaHATM3AaLMOHHbIe TpyObI B LlIBeitnapun?
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HayuHaloTr npuMeHSATh Ha CTPOMKAX MHeBMaTHU4YeCcKue
Jleca — HaJyBHas omanybka. XoTsi Kakue 3To seca? [lepeBa Tyt
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coBceM HeT, OJHU IHeBMaTuuyeckue OGanku. [losBrsrores u
nepBble HajyBHble 37eMeHThl 3faHuii. B ®PI' mpumeneHe
OpPUTHMHA/IbHAasI 3ByKOBasi H30/sLUUS MOTONKOB. OOBIYHO B
NOMeIlleHUsIX, TAe LAPUT CUJIbHBIA WIYyM, KaK B HEKOTOPBIX
NPOU3BOJCTBEHHBIX Li€XaxX, MOTOJKKM OOMBAIOT CIELHATbHBIM
MOPUCTBIM 3BYKOU3OIUPYIOIMM MaTepuanoM. (OKasbiBaeTcs,
npolle W JelieBjie Pa3BeCHUTh MOJ, MOTOJKOM 1abo HaZyTble
KOHUYecKre Oa/UIOHBl W3 CHHTETHYeCKOM TKaHU. Takue
«JIIOCTPBbI», WJW, KaK MX TaM Ha3bIBAIOT, «CBEKJIbI», XOPOLIO
IJIyIIaT IIYM B IOMeIlleHUH.

Ecte cmydan, Korga /s BO3BeJEHHSI KpbIII 34aHUN
VICTIIO/TB3YIOT HaJyBHble Oa/IOHBI — OHM HOJHUMAIOT KpPBILIY
O6bicTpee, 4YeM C TMOMOIIbI0 OOBIYHBIX CTPOUTEJIBHBIX JIECOB.
Kperry oguoro c6opuoro 3ganus B CIIA, xotopyo paHee
BO3BOAW/IN LI€CTHAALATh 4Ye/JIOBeK 32 TPU C MOJOBHHOM 4aca,
MO/HSUIN C MIOMOIIBI0 HalyBHOTO OaJIIOHA 3a LIeCTb MUHYT! JTO
TOXXe CBO€OOPA3HBII MTHEBMAaTHYECKUU JOMKpAT.

Ho yx eciu roBopuTh 0O KpblIlIaX, TO Fopa3fo MHTepecHee
POJIb BO3AYIIHBIX MOJYILIEK B KadecTBe caMUX Kpblll. HagyBHbIe
KpBIIIM BCe Yalle MPUMEHSIOTCI U B COOPYXXEHHUSIX PasHOro
Ha3HA4YeHWs, U B IpoOliecce CTPOUTEbCTBA, B OCOOEHHOCTHU B
ceBepHbIX pailoHax. HegaBHo B ropoge CbIKTbIBKape HaJyBHas
KpPBILIA YKPbIJIa CTPOSIIIMIACS XUIOU OM, YTOOBI yio6Hee ObII0
BECTU KPOBeJIbHbIE PabOTHI.

B CIIA HagyBHble KpBIIIM MBITAIOTCA CKJIAJABIBATD U:
«ITHEBMAaTHUYECKUX KUPNHUYei» — HAAYBHBIX BO3YLIHBIX
MoAyuIexK TPeyroJibHOU bopmbI U3 TOHYaMN1Ien
BO3[yXOHENTPOHHUI]AeMOM IUIacTMAaccoBOUM IieHKU. OTaenbHbIe
«KAPIWYM» COEANHSIOTCS MeXJy cO0O#l Tak, YTO OJWH HAcoC
HaJlyBaeT cpa3dy BCIO Kpbllly. Kymnon 3gaHusi AuaMeTpoM OKOJIO
JecsiTU MeTPOB B HEH3JAyTOM BHJEe CBOOOZHO IOMeLaeTcsl B
0OBIYHOM YeMoO/IaHe.

Eme B 1936 rogy coBerckuii ydvensiit mpodeccop I. H.
ITokpoBckuii MpeAsoXuUa CTPOUTh HaAyBHbIe KpbIIA —
NePeKPBITUS 3JaHUM B popMe OONBLUIMX IIACTMACCOBBIX JIUH3.
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[Tozxe B psiie CTpaH TNOSIBUIMCh COOPY)XEHHUsI C MOJAOOHBIMH
KpbllllaMu, HanpuMep B KaHage.

Y Hac, B AHI/IMM M JAPYrMX CTpaHaX HaJAyBHbIE€ KpbIIIH
YCTAHAB/IMBAIOT Ha 6O/MBLUIMX OyHKepax-3epPHOXPAaHW/IMLIAX: OHU
repMeTH4YeCKU U30IUPYIOT 3ePHO OT OKPYXXaIoLero Bo3ayxa.

B CIHA wHazyBHOUW Kpbllledl CHAabAMIM HacToOsIee
dyHIaMeHTanbHOE 3JaHWE 3UMHEH CIHOPTHUBHOM  LIKOJIBI.
[Ipepmnonaraercs, 4To /IeTOM Kpbllia OyAeT CHSTA, U 3UMHSS
1mKo/ia craHeT neTHel! Tam >xe HaZyBHOM Kpblllell YKPbIBAIOT
OTCTaMBaWLIMECs] B [JOKaX KOPabauM — OCYILIEHHBIH BO3IYX,
LM PKY/IMPYIOUMI NOJ, KpbILIeH, 3alMliaeT UX OT KOPPO3UU. A B
Kanaze HazyBHOW  Kymo/n  MCHONB3YyeTCd  AJsg  IOYTHU
MPOTHUBOIOJIOXXHOW Lie/I: OH 3allMIIAeT He TO, YTO MOJ HUM, a
BCeX OKPY)XAWUUX OT HeNpUATHBIX IPOU3BOACTBEHHBIX
3aIaxoB.

B Ka)xzoM JoMe 0OBIYHO ecTh iecTHULA. Hesb3s 11 Hazy T
u ee? OpHa W3 HAAYBHBIX JIECTHHI, MOXXeT OBITh Y/IOXX€Ha B
HeOoJIb1IYI0 KOPOOKY. HO cTOUT ee HagyTh, ¥ OHA MpeBpaLiaeTCs
B HACTOSILIYIO JIeCTHULy JJIMHOW JBa MeTpa. Jlpyras necTtHula
AJIMHOU 6ojiee Tpex MeTPOB MOXKeT BBIIEPXKaTh ABYX Ue/IOBeK,
OHa WCHONb3yeTcsl, NMpaBAa, He B JOMe, a B paKeTe — ee
NpUMEHSAIOT A1 OCMOTpa U3HYTpHU TOIUVIMBHBIX 6aKOB
TATAaHTCKOM KocMuyeckod pakeTsl «CaTypH», co3ganHoi B CIIA
ILJIsI TT0JIeTOB Kopabist «Anoyion» Ha JlyHy.

C »oToil pakeTol cCBsi3aHA elle OJHA BaXXHAasi PoOJb
BO3AyWHOW moayiku. Korma HY)XHO 0OCITy)XMBaTh CaMOJIET, TO
TEXHUKHU CME€JIO BBIXOAAT HA MOBEPXHOCTb KpPblJd. Ho B cly4dae
pPaKeTsl TaK He BBIWAET — CTEHKU ee CTO/Jb TOHKHM, YTO HOra
yesioBeKa M Ja)Ke YMaBIIMU TaeyHbIH KIIOY MOTYT NPUYUHUTD
HenonpaBuMblli BpeJ. CmacaeT HawiIajHas NOJyIIKa — OHA
MOXXEeT BbIJIePXKaThb Ja)Ke YeThIPHAALATh YeT0BeK.

[ToucTHe HeorpaHMYeHHbI BO3MOXXHOCTH HCIOIb30BAHUS
BO3AYLIHOMN MOJyIIKU. Ee MOXXHO BCTPETUTh B CaMbIX, Ka3aa0Ch
6bl, HeO)XXUJAHHBIX MecTax. Hanmpumep, cuas B Bonbuiom Teatpe,
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BbI HM 3a 4YTO He [JorafiaeTech, 4YTO Pa3BeCUCTble [epeBbs,
OTPOMHBIE CTOTA CeHa U/IM BbICOUEeHHbIe KOJIOHHBI — HaJlyBHBIE.

MuHoit pa3 HajyBHBIEe JeKOpalMy CIy)xaT u Ooee
cepbe3HyI0 Cy)X0y. Tak 6p1JI0 B MUHYBILYIO BOMHY, KOT/IA TIepes,
BBICAJ KO COI0O3HUMKOB BO PpaHLMU B 1944 TOLY AJISI OTKPBITHUS
BTOPOro (poHTAa OHM C YCIEeXOM HMHTHUPOBANIHM CKOIUIEHHE
BOMCK C TOMOLIBIO COTEH HaJlyBHBIX TAaHKOB, TPy30BUKOB U JaXKe
BOEHHBIX Cy0B! ['MT/IepOBLBI OB COUTHI C TOJKY U YCUJIEHHO
60MOMTM HaflyBHYIO «BOEHHYIO TEXHUKY», 3 B 9TO BpeMsl COBCEM
B PYTOM MecCTe CKPBITHO 1lIJIa IOATOTOBKA JleCaHTa.

Ho MoxHO 511 cesaTh HaAyBHBIM Lie/IbIM HACTOSILIUM J0M,
6onbiioe coopyxeHue? Tak cka3aTh, BO3LyUIHBIH 3aMok! JTO
COBCeM He TO YXe caMoe, YTO Ha/lyBHOU MaBUJ/IbOH Ha BBICTABKe...

M Bce xe co3JaTh HaJyBHbIe 3aHUSI CAMbIX Pa3/JINMYHBIX
pasMepoB U Ha3HAayeHUH MOXXHO. BrepBele peTanbHO
pa3pabOTaHHYI0 KOHCTPYKIMIO HaJyBHOTO 3/aHUS IPeI0XHUII
coBeTckuii mHxeHep JI. ApceHbeB B 1951 rofy, XOTsI NepPBBbIH
IaTeHT Ha TaKoe 37jaHUe ObLI B3AT B AHIVIMU ellie B 1917 TOZY.
Brauvane npeJJjioyKeHue BCTPETUJIO HAaCTOpPOXKeHHOe
OTHOIIIEHHe, er0 Ha3bIBa/MMu HepeanbHbIM. Ho Tenepb mog06HbIX
3/laHUI HeMaJo B Pa3HbIX CTPaHaX.

B 060M 37aHWMM T[71aBHasi CHWJIA, Harpy)Xamouas ero
KOHCTPYKIMIO, — CWJa TSDKeCTH, OKUMawouas Hecyljye
9/IeMeHThl KOHCTPYKUMM: QyHJAMeHT, Kapkac, creHbl. Huvero
He ToJle/laelllb, XUBelllb Ha 3eMJle — YYMChb CUMTAThCS C CUJIOU
3eMHOro TtsaroreHus. [losTomy cTpouTenbHble KOHCTPYKLMHU
O0OBIYHO TaK MAaCCHUBHBI U TSDKEJbI, a BCE, UTO a)KYPHO, KaXKeTCst
XPYIKUM M HEIIPOYHBIM.

CoBceM HHOe — CBepxJleTKMHA BO3AyIIHBIA JoM. Ero
HeCylIasi KOHCTPYKUMSI — HaZlyBHAasi 000/I0YKa — He OKUMAeTCs],
a pacrsaruBaercs. OHa MOXeT JMUIb JIONHYTh, €C/IM He
BeilepxUT. Ho B 4mcime 3aMedaTesnbHBIX CBOMCTB HOBBIX
CUHTeTUYeCKUX TOHKHUX IUIEHOK, CO3JaHHBIX XUMHUeN, OTHUM U3
MepBbIX SIBISETCS BBICOKAsi IMPOYHOCTh Ha pacTshKeHue. B
HEeKOTOPBIX C/IydasiX IUIEeHKU NPOYHee CaMbIX IPOYHBIX CTasieii!
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[IpyHLMIT PAaBHOMEPHOTO PACTSDKEHHS] TOHKON 0O0OIO0YKH,
Ha KOTOPOI OCHOBaHA BCS «IOAYLIEYHAS] APXUTEKTYPa», LIMPOKO
WICIIO/Ib3YeTCsl B JKUBOM mpupoge. Ilpurisigurech K JUCTbIM
pacTeHHii, B OCOOEHHOCTH K KAaKOMY-HHOyAp OosbLIOMY,
JauHHOMY nucTy. OOBIYHBIN JIOTYX, HallpUMep, UMeeT JIUCThS
IJMHOU 06ojiee MOIyMeTpPa, €CTh MaJbMbl M JPYrHe HO)KHbIE
pacreHusi ¢ eme Oonee JAMHHBIMA JUCTBIMH. J[laxe
HEBOOPYXXEHHBIM I/Ia30M BHUAHO CJIOXKHOE CTPOEHHe JIMCTA: OH
BeCh NPOHM3aH KaHAJbLAMU, MO KOTOPHIM TeuyeT KJIETOYHBIHI
CcOK. B MMKpOCKON BHUJHO MHOXECTBO CTPOMUTEBHBIX COT —
KJIeTOK, 3aloJIHEHHBIX COKOM. Ero gaBieHHMe B HEKOTOPBIX
cryyasix gocruraer cotHu atmocdep! Kak B mapoBom KoTie
MOTy4Yero JTOKOMOTHBA, U3TOTOBIEHHOM M3 BBICOKOTIPOYHOU M
TOJNCTOM CTanu. A TyT TOHYAMIIMe pAaCTUTe/TbHble TKAHM...
[ToueMy OHM He pa3pbIBAIOTCS CTPAIIHBIM JaBieHHeM? B uewm
CeKpeT YAUBUTEIbHOU NPOYHOCTH JINCTA?

OCAHMM YEAOBEKOM

OH Bmypeope — TaK HA3bIBAIOT OOTAHWKHA COCTOSIHHE
HalNpsDKeHUsI KJIETOK, BbI3bIBA€MOEe KJIETOYHbIM COKOM. Ero
JaBJleHWe PABHOMEPHO PAaCTATHUBAET TOHKYK PACTHUTENbHYIO
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TKaHb, Jieasl >XUBble KOHCTPYKLMM pacTeHHUs Ha YyJUBJIeHUe
MPOYHBIMHU M YXECTKUMU. DTOT )K€ MPUHLMII JIeXXUT U B OCHOBE
000 BO3AYLWIHOW MOAYIWIKM. B TOM 4HC/e W THraHTCKUX
HA/IyBHBIX COOPY)XeHHI. A Takke U OOBIKHOBEHHOTO MBIIBHOTO
My 3bIpSl.

Kak v Bcskuit noMm, m1000i1 «BO3OYLIHBIN 3aMOK» JO/DKEH
uMmeTb ¢yHzameHT. Ho ectu o06bIYHO QYHAAMEHT CIYXUAT
ONOpPOM COOPY)XXeHHs, TO B HaZlyBHOM JOMe OH He IO3BOJseT
eMy yinererb B He060. BHyTpM goma [gaBieHue BbllIe
OKPY)Xalolllero, XoTb © HEMHOTO, Ha COTble M TBHICSTYHbIE [I0/IN
atMocdepsl. DTO HeOOXOAMMO, YTOOBI yAEepPKaTbh OOONOYKY OT
NajleHus1 ¥ PacCTSIHYTh ee, NMpHJABasi yIPYrocTb KOHCTPYKLMH.
Cua fgaB/ieHHs BO3AyXa Ha OOO/MOYKY TpeBHILIAET ee BeC —
obomouka pBercss B He0O, CTPEeMHUTCS OTOPBATbCA  OT
yaep)XuBamiux ee (QyHIAMEHTHBIX oOmop. Takue 000I0YKH
Ha3bIBalOT a3POCTAaTUYECKUMU — He 3ps1 TEePMUH HAallOMUHAaeT O
BO3JYLIHBIX LIapax-a3pocTaTax.
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JdyToe npeanpusTue

Chpimanm — BBIPOXEHUS:  «AyTas JAYHOCTb»,  «JAYyTOe
npeJIpUsITHE», «CIUIOIIHOE HaZyBaTeIbCTBO»?

Korma Tak roBopsit, UMeT B BHAY HeUTO (¢aiblINBOE,
HeHasie)xHoe. JlyToe — 3Ha4YUT, HEM30EeXXHO JIOMHET.

Ho Bo3ayumHasi mojymika HAIMoOJHWIA 3TO BbIpa)KeHUe
WHBIM, OyKBa/sbHbIM CMbICIOM. CylecTByeT MHOXECTBO CaMbIX
Pas/IMYHBIX «AYTBIX MNpeANpUATHIi» — IPOU3BOACTBEHHBIX
HaJyBHBIX coopyXeHuH. I oHU BOBce He somaroTcsi, O4eHb
HaJe)XXHBbI. 1 BBITOAHBI.

O6nacTi npuUMeHeHUs] TPOU3BOJACTBEHHBIX «BO3JYLIHBIX
3aMKOB» pa3HOO0Opa3Hbl. [Ipexe Bcero 3TO MPOMBILIIEHHbIE
3laHUs, He HYXJamouecs B OTOIUIEHHMH. Y HAc B CTpaHe
€XEerofiHO CTPOSITCS HEeOTAIUIMBaeMble TOMELIeHUsT OO0Ileit
IUIOLA/BI0 MSATh MMJ/UIMOHOB KBaJpaTHBIX MeTpoB. [laxxe eciu
YacTh UX CTPOUTH He U3 Kese300eTOHa, KUpNHUYa U JIepeBa, a U3
CaMOTO [JIelIeBOTO ¥ PACIPOCTPAHEHHOTO CTPOUTENTBHOTO
MaTepuhaja — BO3AyXa, ODKOHOMHS TMOJY4YUTCS HeMaJoH.
Kaxzplii KBaJpaTHbIN MeTp IUIOMIAAM 000MIeTCss Ha HEeCKObKO
necsTKOB pyOreil gemieBme. A CKOMBKO HX, 3THX METPOB!
[Tony4aroTcst MUITMOHBI PyOJ/Ieii SKOHOMHUU.

Teicsfun  BaroHOB, CyZOB U AaBTOMOOWJ/IENH TepeBO3sT
€XeJHEeBHO pa3/MUYHble CTPOUTETbHbIe MaTepuaabl. MacmTads
3THX MepeBO30K KOJIOCCaAbHbI. A BO3/lyX epeBO3UTh He HYXXHO.
[loka eme fJaseko He BCIOAY €CThb CKIAJbl, YKPBITUS U JIpPyrue
HeoOXOZVMble TPOMBILIJIEHHOCTU YW OCOOEHHO CebCKOMY
XO3SIUCTBY NMPOU3BOJCTBEHHbIE TOMEILeHUsI — Cpa3y BCero He
nocrpouilib. CKOJIBKO CpeJiCTB TepsieT M3-3a 3TOr0 CcTpaHa!l

OpvH  u3  mepBBIX  BUJOB  NPOJAYKUMU  3aBOja
MHEeBMOO00O0/I0YeK — HaJAyBHbIe MonaycpeprudecKre Kyroja jist
CUOUPCKUX CTPOUTENeN-MOHTaXHUKOB. [loz 3ammuToil Kynoaos
nerdye paboTaTh 3WMON B MATUAECITUTPALYCHBI MOPO3 —
HamnpuMep, CBapWBaTh Tra3ro/ibJepbl Ha HedTenpoMbIcaax
Tromenu. OyeHb BaXHO U TO, YTO HeOO/bIIOE, TPUMEPHO
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OBAJIATh MH/UIMMETPOB BOZASHOTO CTON0Q, M30BITOYHOE
JaBJIeHHe T10J] KyIIOJIOM He MO3BOJUT MPOHUKHYTh B HEro ra3am
13 PeMOHTHPYEMOTO ra3robjepa.

HeMano y4eHBIX U MH)XXeHepOB B Halllell cTpaHe TPYAUTCA
HaJ TnpobreMaMu  «BO3AyXocTpoeHWs»». OHM HAWUKA  psf,
WHTEPEeCHBIX M CMeJIbIX pelleHWH, B YaCTHOCTH, ST HYXK]
Ce/IbCKOTO  XO3SIICTBa, KOTOPOMY OCOOEHHO HeoOXOJUMBI
Ce30HHbBIe, TIPOCTbie ¥ OBICTPOBO3BOAMMbBIE COOPY)KEHHSI.
Pa3zpaborana, HanpuMmep, KOHCTPYKUMSI CKJIaJa /JJsi XpaHEHWUs
3epHa — B m000e BpeMs roja, Ha mwOOUM MouBe Opuraza m3
OBafLATH pabouynx BO3BOAUT ero 3a JeHb. Kak 3To BaXHO mpwH
y6opke ypoxast! Ckaz, Ha ThICSTYY BOCEMBCOT TOHH 3€PHA BECUT
He 6oJiee MATH TOHH!

[TomoGHBIN ckIaz ObLI cOOpPYyXXeH B SlpociaBrie 3uUMoOi 1964
roga. OH BblAep)Xa BCe UCTIBITAaHUS HENOTO0M U IPOCTOSUI TPU
rofia, COXpaHUB THICSTYM TOHH 3€pHa B OT/IMYHOM cocTostHUU. Ha
YKpanHe B HaJyBHBIX XPaHWIMILIAX COXPAHSIeTCS caxapHas
ceexna. Ilog MockBoii ecTb HaJyBHble TeNSITHUKWA, €CTh
oBuyapHu. [IpemupoBanHoe Ha  Bcecowo3HoOM  KOHKypce
noMellleHUe [JJIs1 OBell IUIOLAJIbI0 OKOJIO COpPOKa KBaZpaTHBIX
MeTpPOB M BeCOM BCEro [JBe TOHHBI CBOOOJHO TIE€pPEBO3UT
oObIyHBIM  TpakTOp. Hemano HaayBHBIX Tervn — Ajs
BBIDALIUBAHMsI PACTeHUH, CKIaZOB AJjs1 oBouleld M (PYyKTOB,
MHHEePAbHbBIX YI00OpeHUil.

HapyBHBIX CKIQfCKUX TMOMeIleHU HYyXHO MHOTO, B
0COOEHHOCTH BpEMEHHBIX CKIaZ0B Ha CTPOUTENbCTBAX, B
a’poMNoOPTax.

B pa3HbIx cTpaHax BO3BOASITCS MHOTOYHC/IEHHbIe Ha/lyBHbIe
3JaHUS TPOW3BOJCTBEHHOTO HA3HA4YeHUsI /IS MaCTePCKUX,
1exoB, rapaxeii. MHorga ObpiBaeT, 4YTO B CyILeCTBYIOIIEM
3aBOJICKOM Iiexe HYXHO BBIIEJIUTh HeOO/bllIoe MOMeleHHe C
0COOEHHO YHCTBIM BO3ZYXOM U COONMIOZEHUEM [PYTrUX yCIOBHH,
HeOOXOZVMBIX TIPU TMPOU3BOJACTBE TOYHOW MU OTBETCTBEHHOU
MPOJYKIMHU. YMC/IO «YUCTBIX», KaK MX HA3BIBAIOT, IOMelIeHUi
OBICTPO PACTeT — COBpPEMEHHOE NMPOM3BOJCTBO UMEET [Ie/I0 CO
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Bce Ooslee TOYHOU TexHHKOU. [Ipoiie u ObicTpee BCero MOXXKHO
BO3BECTH  «4HCTOe» IIOMelleHWe OISThb-TaKu B  BUJE
«BO3JYLIHOTO 3aMKa».

B ®PI' mpepyoxxeH M WCIBITAaH METOJ, CTPOUTEIBCTBA TOL
HaJyBHOM KpbILIeii MOCTOB HAa aBTOMOOH/IBHBIX MaruCTPaJIsiX.
JnvHaA KpBILIM LIECThAECIT METPOB, BBICOTA KaK y HACTOSIIETO
3aMKa — BHYTPH Hero J0/DKeH XOJUTh NMOJABeMHBIM KpaH. 3aTo
HUKaKasi Hemorojga He crpaimrHa! Takue 3amjuTHBIE HaZyBHBIE
KPBIIIM HaBepHSKA HAWAyT TNpHMeHeHUWe U TIIPU OTKPBITBIX
TOPHBIX Pa3pabOTKax U B APYTUX CIyYasix.

MoXHO yBHAETh HaJyBHbIe COOPY)XXeHHsI B adpOIOpTaXx.
Ocob6eHHO HYXHBI HaZlyBHble aHTapbl Ha BpPEMEHHBIX,
HeJl0CTaTOYHO 00OpYyZOBaHHBIX aspojgpomax. OrpoMHBIN aHTap
MOXHO TIPUBE3TH B HeCKONbKUX demogaHax! OpuH wu3
KpynHeimnx B EBpome HaZyBHBIX aHrapoB IIOCTPOEH B
[lIBeiinapun. OH mMeeT B [JJMHY CTO TPHUJAUATH IATh U E
IIUPUHY TPULLATH CEMb METPOB, BECUT BOCEMb TOHH U MOJXET
O6BITh CMOHTHPOBAH MeHee YyeM 3a 4ac!

He  MeHblmle  mepcnexkTWBBI ~ HAAYBHBIX  TeaTpPOB,
KAHOTEATPOB, CIHOPTUBHBIX 3a/I0B, 0acceiiHOB, BBICTABOK U
APYTrHX o0lLIeCTBEHHBIX COOPY>KeHHUH.

B umcre yxe mnoCTpoeHHBIX OOJbllle BCEro HAaAYBHBIX
3JaHUH CIIOPTUBHOTO Ha3HayeHWs. MHoOrve CrHenyaauCThl
CYUTAIOT, YTO CIIOPTHUBHBIE 3a/bl U [JODKHBI OBITH HMMEHHO
BO3JYLUIHBIMHA — OHMU JielieBjie OObIYHbIX, MOTYT BO3BOAMUTHCS 3a
HECKOJIBKO YacCoB, MMeTh JI00YIO, IO JKEeJTaHHUIO0 apXUTEKTOpa,
OKPAaCKy W CTeleHb Npo3payHocTtu. Hampumep, o6omouky pjs
TEeHHUCHBIX KOPTOB J>Ke/IaTe/NbHO, BEepPOSITHO, CJe/laTb BHU3Y
6o/lee TeMHO#, 4YTOOBI CO3JaTh HYXHBIM (POH, a BBEpXy —
cBeT/ION, momympo3payHoii. Hu opHa gpyrasi KOHCTpyKuus,
KpOMe HaJyBHOHW, He CMOXeT VAOBJIETBOPUTh TAKUM
TpeGOBaHUSIM apXUTEKTOPa.

Y Hac B cTpaHe HeMaJsio BO3JYIIHBIX criopr3aioB. HemaBHo
OTKPBIT TPOMaJIHbIN CcrIOpTUBHBIN 3a1 B KumnHese. He MeHb1ire
3as1 nocrpoeH B KpacHosipcke. Ero ajmHa cOpoK naTs MeTpoB, OH
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MpeJHAa3Ha4YeH [JJis IOHBIX JIo0uTeneil GUTypHOTO KaTaHUS Ha
KOHBKaX.

HaznyBHOU KaTOK A/l A@TCKOM CHOPTILKO/IBI MOCTPOEH B
CBepgnoBcke. Ero rmiomazpb fABe THICSYM JABECTH KBaJPAaTHBIX
METpOB, BHYTpHU HEero HaXOoOAHNTCsA IIATHaAOATb ThICAY
KyOM4YeCcKuX MeTpOB BO3[yXa YYTh-4yTh IOBBIIIEHHOTO
naBnenust (TeicsyHbIle monmu atmocdepsi!)) — OH-TO W €CTh
BO3JyIlIHas MO YyIIKA, yZep)XHUBaloLast TPeXTOHHBIN
Mpope3WHeHHbIN KallPpOHOBBIH Kymos. JlaBneHre U TeMnepaTypa
BO3/lyXa B 3ajle aBTOMAaTUY€CKH PeTyIUPYIOTCS.

B Hauane 1973 roga B KueBe o63aBesicss HalyBHOU KpbIlleit
KaTOK «/IpiMHKa» € HCKYCCTBEHHBIM JbIOM. B  cBeTe
IIPOXXeKTOPOB MeJlJIEHHO TOJAHUMA/IOCh HaJyBHOE IOJIOTHHIIE
KpBIIIM, TMOKAa HAaKOHel] KaTOK He CTajJ IOXOX Ha OTPOMHBIN
aiic6epr. Bce crpouTenbCcTBO AIMIOCH OSUH YaC.

OrpoMHOe CcHeXHO-0e/loe CIIOPTUBHOE COOPY)Xe€HUe U3
TUIEHKA U BO3JAyXa MOSIBUIOCh HEJABHO PSZOM C OOLIeXUTHEM
TanIMHCKOTO TONMUTEXHUYEeCKOT0 HHCTUTYTA. JlnmHa 3ama —
ceMbJecsT YeTblpe MeTpa, B HeM TOXe I0JJepPXXUBAITCs
MOCTOSIHHBIE TeMIIepaTypa U JlaBIeHHe.

@) vAlyBHo,,
NOpP[3ANE
'wnﬂckofﬂ
HHCT HTyTﬁ
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XapakTepHO 151 BceX HaJyBHBIX COOPY)KeHHUH TO, UYTO OHU
VIMEIOT IUIaBHbIe, 3aKPYTr/IeHHbIe OYePTAHHUSL.

HecmoTpsi Ha CBOIO MOJIOAOCTb, BO3AYLIHBIE JOMaA
CYUTAIOTCS OJHUMH U3 CaMbIX O€30MaCHBIX COOPYXKEeHHUIA.
KoneyHo, Oyzer IUIOXO, €CMM HAAyBHOW KyMOJ YhajeT W
HaKpoeT BCeX B HeM HaXOJSLIMXCS, TYT MOTYT CKa3aTbhCsl U
»xepTBbl. Ho 3auem emy magats?

CyuwecrByloliye mpaBUjla BO3BeJeHHUSI BO3yXOOMOPHBIX
3LAHUH TAKOBBI, UTO JJa)Ke MPU BeCbMa MaJIOBEPOSITHOM BBIXO[le
W3 CTPOSI BCeX BEHTUJISITOPOB, MOJAIINX BO3AYX IO, KYTIOJ, [0
caga 060/04KK  (4TOOBI MOXHO OBUIO [JOTSHYTHCSI 0 Hee
PYKOI) MPOXOAMT He MeHee MATHAAUATU-ABAALATH MHUHYT.
JTOro BIIOJIHE JOCTATOYHO, YTOObI TOKWHYTh 3JaHUeE.
[IpegycmMoTpeHbsl  pa3Hble Mepbl  IPEeLOCTOPOXHOCTH, B
YaCTHOCTH POTHUBOIIOXKAPHBIE.
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banku, apku u... IulaHeTapuu

HapyBHble 34aHUsI SIBISIOTCS, KaK TOBOPAT CIIELMAMCTBI,
ITHEeBMOHECYI[MH, V/IU ITHEBMOOIIOPHBIMU, KOHCTPYKIMSIMA —
OHU He MMEIOT HUKAKOTO KapKaca, Hecyllero Ha ce6e 060/I0UKy,
OHa ONUPAETCs JIMIIP HAa BO3JYUIHYIO NMOAYIIKYy — BHYTpeHHee
JaBJIeHUe 3aKII0YeHHOro B 000/104Ke BO3/yXa.

JTO U36BITOYHOE [JaB/IeHNE HEBETHUKO, MPU BXOJe CHaPYXHU
B TaKoe 37laHHe Pa3HUIy JaB/JIeHUH NPAaKTUYeCKH HEeBO3MOXXHO
3aMeTHTh, KaK MPHU CIyCKE C YETBEPTOro-IATOTO 3TaXKa HA
nepBeiii. M Bce JXe C W3OBITOYHBIM [aBJIeHHUEM CBSI3aHBI
Hey#o0OCTBa — 4epe3 ABEPU U HEIUIOTHOCTH BO3JAYyX M3 3[aHMUS
BBITEKAeT HapyXy. UTOObl [JaBrieHHWe BHYTPHM He CHU3HUJIOCH,
HY)XeH BEeHTWISTOP, IIOCTOSIHHO HAarHeTAaoUui BO3LyX B
3JaHUe, WHaye OHO oOpywuTcsa. BuemwHue — dopmsl
IMHEBMOHECYIMX  COOPY)XeHHUI  JOBOJIBHO  OZHOOOpa3HBI,
00OBIYHO — IIApOBbIE U LMJIMHAPUYECKHEe TOBEPXHOCTH, MHOTAA
UX coveTaHUs.. XoOTenoch Obl OObIIETO APXUTEKTYPHOIO
pasHooOpa3us.

HoBble BO3MOXXHOCTM OTKpBIBa€T JAPYroil OCHOBHOW THII
HaJyBHBIX 3JaHUM — UX Ha3bIBAIOT MHEBMOKAapKAaCHbIMU. B
OT/IMYMe OT THEBMOHeCyIUX OHM HMeIT KapKac, HO,
padyMmeeTcsi, He )JKejne300€TOHHbIe KOJIOHHBI U CTajJbHbIe
6a/IKi — ¥ KapKac TO)Xe BO3AYIIHBIM, THEBMAaTHUYeCKUM.

Ham yxe BcTpewyanuch mTHeBMaTH4yeckhe Oanku U
«KAPMAYM» — 3TO U €CTh YaCTH MHEBMAaTHUYeCKOro Kapkaca. Ho
IJIaBHOM YacCThIO SIB/ISIETCS BO3AYyLIHAS apKa.

[IpeacraBbre moylo TPyOy M3 MPOYHON CHHTETHYECKOU
IUIEHKW, HanpuMep HelioHa. Ecamm o6a  KoHIa TpyOsI
repMeTHYeCcKd 3aZie/laTh, MOTYYUTCsI CBoeoOpasHasi «Koimbaca»,
CTOUT HAaKayaTh B Hee BO37AyX, KaK OHA ceifyac Xe HaJayeTcs,
obOpasyeTcst XeCTKasi LWJIMHIpUYecKasi THeBMaTHyeckast Oajka.
Ecnu ke mepeg, TeM, KaK HarHeTaTh B TPYOY BO3AYX, YKPEIUTb ee
KOHLBI TaK, YTOOBI pPacCTOSIHME MeXJy HUMH OBLJIO MeHblle
JJVHBI TPYyOBI, TO NPU HAAYBAaHUHU OHA BBITHETCS MAYroOM,
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06pa3syeT BO3AYIIHYIO apKy.

[Tpu mocraToyHO GO/MBLIOM JaBIeHHUH BO3yXa B apKe, pa3 B
necsiTb OO/bIIeM, YeM B HaJyBHOM KyIoJjie, apKa B COCTOSIHUU
HecTU Ha cebe 3HauuTenbHYI0 Harpysky. COrHyTh apKy He
NPOCTO, A €C/TM M COTHEIllb, TO OHA He CJIOMAeTCs, CTOUT yopaTh
HarpysKy — apKa CHOBA BBIIIPSIMUTCS.

C momopl0 BO3AYLUIHBIX aPOK MOXHO IHNOCTPOUTH LieJIbIi
goM. [lng 3TOoro JoOCTaTOYHO HATSHYTh HA KapKac M3 apokK
TOHKYIO IUIEHOYHYI0 0060/04Ky. Bwmecro apok MoXXHO
VICIIO/Tb30BaTh JBOWHYIO 000/M0YKY 3/IaHHS, TOTAA BO3AyX Oyzer
CIY)KUTh U TeIUIOU30JATOpOM. /[laBjieHue BHYTPU KapKaCHBIX
3JaHUM Bcerga atMocdpepHoe, He HY)XHO, 3HAYUT, U TMIOCTOSTHHO
paboTaIUX BEHTUISTOPOB.

Bo BceM Mupe HeMano yXe CO3JaHO ITHEBMOKAapKaCHBIX
coopykeHu#. Jlerkuiéi HAAyBHOM Trapak MOXHO CBOOOJHO
MepeBO3UTh B OarayxHUKe aBToMOOMIs. HebGonpuive Typucrckue
MaJIATKU JIeTKO YHeCTU B PIOK3aKe.

Y Hac B cTpaHe ecTh MNepejBMXHOU ITHEBMOKAapPKaCHBIU
KHHOTeaTp — Tpoe paboynx MOHTHPYIOT €ro 3a TPHU 4Haca.
YKpbITHE [ WCKYCCTBEHHOU OeroBoii mopoxxku B KosowmHe,
o, MockBoii, npepcrassieT co60i OTPOMHBIN HaZyBHOM B —
3TO IepBoOe COOpY)XeHHe Nojo6Horo poja. PazpaboraH mpoekr
" nepeaBXXKHOTO IHUPKa Ha MOJITOPBI ThICAYN BPHTeHeﬁ.

CnopruBHOe coopyxeHHe KHeBCKOro MHOIUTeXHUYeCKOTo
VHCTUTyTa YHUKa/JbHO: LeJbli CTaAUOH pasMellleH o[,
ITHEeBMOKAapKaCHbIM KyTo/JIoM. Yepe3 Mpo3payHyl0 000I0YKy
KyToja MPOXOAWUT AHEBHOW CBeT, a Be4epOM CTaJVMOH OCBellleH
JTIIOMHWHECII€HTHbIMHA JIaMIIaMH. BHYTPI/I —
KOHJMIIMOHUPOBAHHBIA BO3AYX, IIOCTOSIHHasi TeMIlepaTypa
BOCEMHA/aTh rpasycoB. Ha craguoHe ogHOBpeMeHHO MOTYT
COPEeBHOBATbCSI TPUCTA IATHAECIT CHOPTCMEHOB. TpPUOYHBI
BMeIAIOT BOCEMbCOT 3puTesieii. [1o KpyThIM mepexojamM MOXHO
IpOMTHU B IIECTHAALATh JOMUKOB — pa3fieBajKy, [yllieBble,
TPeHepCcKre OMelleHUs.

OpurvHanbHYI0 KOHCTPYKLMIO ITHEBMOKAapKaCHOTO 3[aHUS
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npeaoxun ciaecapb w3 PocroBa-Ha-/lony. OH cosgan
HepeABIIKHOW 30HTOOOpA3HbIM IUIAaHETAapUil Ha TPUALATH
yesoBeK. Bcero 3a oAHY MHMHYTY ero HaKadyuBaeT
aBTOMOOMIBHBIN HACOC.

Pa3paboTaHHOM y HaC B CTpaHe BO3AYLIHOM apke — depme
IJISI MOCTOBOTO 3eMJIefie/iusi — CYXJeHO, MOXXeT ObITh, CTaTh
MepBbIM IIarOM HAa MYTH K OCYLIEeCTB/IIEHHUIO JaBHUILIHEH MeYTsl
TPY)XK€HUKOB TO/eili 00 WHAYyCTPUATBHOM 3eMIefenuu. OTO
Obla OBl HCTUHHASI PEBOJMIOLUS B CEJIbCKOM XO3sHCTBe:
NPOU3BOJUTEIBHOCTh TPYAQ B HEM pe3KO MOJHSIach OBl [0

ypOBHS BBICOKOME@XaHU3UPOBAaHHBIX IIPOMBIIIJIEHHBIX
IIPOU3BO/ICTB.
Bmecto OrPOMHOTO napka Pa3/INYHBIX

Ce/TbCKOXO3SIMCTBEHHBIX MAIIMH Y OPYAUN HA TOJSAX MOSIBSITCS
niepeBIDKHbBIE MOCTOBbIE pepMbI, TOXOXKHEe Ha MOCTOBbI€ KPAHBI
3aBOJICKUX 11eX0B. MOCT A/TMHOM CTO U 60J/Iee METPOB KaTUTCS HA
IJIMHHBIX «HOTAX» MO HAIMPABJ/ISIIOLUIMM peJbCaM, MPOIOXKEHHBIM
B II0JIe OT OJHOTO €ro Kpasi K pyromy. YKperuieHHble Ha dpepme
MOCTa CE/IbCKOXO3SIHCTBEHHBIE OPYAHUS MNPOU3BOAAT OJHY
omepauyio Mo o06paboTke mons 3a Apyroi. Hacrosuumii

WHJyCTPpUAIbHBIA KOHBelep CeIbCKOXO35IMCTBEHHOT'O
IpOM3BOJCTBA!

B pesynbraTe — M Ce/IbCKOXO3SMCTBEHHbIE YrOAbsi OyAyT
HCIO0J/Ib30BaHBbI MIOJTHOCTBIO, u TPYZ, MaKCUMaJIbHO

aBTOMAaTHU3UPOBAaH, U caM mpolecc oOpabOTKM Mojeil Bceraa
O/IMHAKOB, CTaHJAApPTeH. YNPaBISIOTCSI MOCTOBBle  (epMbl
aBTOMaTHU4YeCKY, Ha BCe OTPOMHOe I0jie BCero /ABa MeXaHHKa.
[Ipy TaxkoMm 3semjefenuu MOXHO HAKOPMUTb [JOCBITA Bce
Yye/ioBe4YeCTBO Ha 3emJie, KaK Obl HU POC/Ia ero YUC/IeHHOCTb. Jla
Yl OT MOTO/IbI 3ABUCUMOCTb ObLyIa ObI KyAia MEHBLIE.
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Ho kak nmocrpouTs B nojie JIMHHIOLIME MOCTOBbIe pepMbI?
Maso Toro, 4To Ha HUX yHAeT yiiMa MeTa/lla, a OH p)XXaBeerT,
HOPTUTCS, TSDKECTh MEeTAa//IMYecKhuX ¢pepM HermoMepHO BeHKa.
[Ipn mponere B gBeCcTHM MeTpPOB CTajibHasl apkKa OyzeT BecUTb
npuMepHo 1sAThcOT TOHH! OTOpHBIE TeneXKU ¢depMmsl,
KaTslyecs IO penbcaM, [JO/DKHBI JABUTaTbCs aOCOMIOTHO
OJWUHAKOBO, PaBHOMEPHO, C OJHOM M TOH >Xe CKOPOCTBIO U
CTPOTO IMapaJjiie/IbHO APYT APYry, MHaUYe HeMHUHyeMa aBapus.

Jpyroe nesno, eciy 3aMeHUTH CTalbHYIO pepMy HaZyBHOM,
kapkacHoi. [Togo6Hylo pepmy-apky u paspaboTany COBETCKHE
yueHnble. Ha kapkac M3 Ha/lyBHbIX apOK HaTsHyTa 000/04YKa U3
CMHTeTH4Yeckou mneHku. Pepma ropasgo ycroiuuBee, eii He
YTPOXXalOT HU HEpPOBHOCTU IOYBBI, HU IMOPBIBBI BeTpa — OHA
nerko  usrubaetrcs. MoxkeT ObITh, WMEHHO BO3AYIIHBIM
MOCTOBBIM (depMaM CyXAeHO o06pabaThiBaTh MO HaLlei
Popunel B Gygyiiem?
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YKunuiia oyayuiero!

EcTb y BO3AyLUIHBIX AOMOB «POACTBEHHHUK» — JOM W3
MeHOIUIaCTa — BCIEHEeHHOM IUIacTMAcChl, O KOTOPOM yxe
yImoMUHanoch. Haur oTedecTBeHHBIN CTPOUTEIBHBIN MEHOTUIACT
IIMPOKO M3BECTEH 3a PyOeXXOM, MHOTHEe CTPaHbl MPUOOpeTaIoT
JINLIEH3UH Ha ero MpOU3BO/ICTBO.

JlomMa M3 meHorIacTa BO3BOAATCS B [jBa MpUeMa — BHAYajie
ob6pasyeTrcsi OOBIYHBIA HAZYBHOW [OM, MHEBMOHECYLIUH WA
MHEeBMOKAPKACHBIHM, a 3aTeM Ha 00O0/JI0YKY JOMa HamblJIEHUEM
HAaHOCHUTCSI CJIOW JKMAKOTO TeHolulacra. Korma mneHormact
3aTBepAeBaeT, TO O0OpasyeT JIETKYlO, HMPOYHYI0 U HKECTKYIO
KOHCTpyKuHio. Torza Bo3ayX M3 HaJyBHOTO OMA BBIMTYCKAIOT, U
ero 00OJIOYKAa JIeTKO M3BJIEKaeTCs, OHAa MOXeT OBITh
WCIOIb30BaHa TMOBTOpHO. HazayBHOM [OM CIOy)XHMT Kak Obl
dbopMmoii A1 COOPY)KeHHUs IEHOIUIACTOBOTO.

AHanoOru4yHeI MeTOJ TNpeJJIoXKeH COBETCKMM HH)XeHepOM
Bb. IleTpakoBbIM M [/isi BO3BeJeHUs] y)Ke He MeHOIUIaCTOBBIX
COOpYXXeHUH, a xene300eToHHBIX. [I/1acTMaccoBast 060/m04YKa ¢
HaHeCEeHHBIM Ha Hee (jloeM 0eTOHA C rMOKOUW MeTa/UTM4YeCcKOi
CeTKO#M CHa4aja packiazpiBaeTcsi Ha ¢QyHJaMeHTe, a 3aTeM
Ha/lyBaeTcsl TaK, YTO Yepe3 YeTBEPTh Yaca 3JaHHe nmpuobperaer
cBoto Oyzaymyo popmy. Ha apyroii geHs, mocie Toro kak 6eToH
3aTBepjeeT, U3 060I0YKU BBIIYCKAIOT BO3AYX U ee youpawor (oHa
HNOCTY)KUAT ele pas), a )Kene300eTOHHOe 3JaHHE TOTOBO K
9KCIUTyaTalMH.

@A}AHHHE}IE Popmb ,B03AYWHE
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[leHomIaCcTOBBIE AOMA BBITOJHO OTIWYAIOTCS OT OOBIYHBIX
BO3AYLIHBIX TE€M, 4YTO MeHblle OOATCI MeXaHHUYeCKHUX
MOBPEX/,eHUH, BETPOBBIX U CHETOBBIX HAarpy30K, B HUX TeIUI0 —
MEeHOIUIACT  SIBJSETCA  OTIIMYHBIM  TEeIUIOM3O0/SILIMOHHBIM
MaTepHhajsoM, Ja U  3BYKOM3OJSILMOHHBIM  TOXxe. He
YAUBUTEJIBHO, YTO TaKHe JOMa COOPYXXalTCsl B APKTHKe.

bonpuryo moMous NeHOIUIAaCTOBbIE JOMa MOTYT OKasaTh B
TeX aBapUMHBIX CIy4asX, KOIZJA HYXHO CPOYHO 00ecreduThb
XUJIbéM MHOruX moaei. McrnonbzoBanmuch OHM, B YaCTHOCTH, B
Typuuu mnocie cunpbHOTrO 3emjeTpsiceHusi. Boobie HazyBHbIE
3JaHUST 00/1aJlal0T M eaTbHOU CeliCMOCTOMKOCTBIO, HET JIydlle
UX JJIs1 PAUOHOB, I'Zle YaCTO IIPOUCXOJAT 3€MIeTPSICeHUSI.

CymecTByloT CBOeoOpa3Hble aHAJIOTU IEHOIUIACTOBBIX
COOpPY)XeHUH B mpupoge. Menpdyalline pacTeHUs], XUBYILIHE B
BOJ/le, MUKPOBOZOPOCIN — AMATOMBI PAacTyT O4YeHb OBICTPO, 3a
HECKOJIBKO MMWHYT TIpuoOperass WHONH pa3 OpPUTHHAJIbHbIE
odepTaHUsi, HeOObIYHbIE GOPMBI. [IJIs1 3TOrO UX «CTPOUTENBHBIIN
MaTepHasa» [JO/DKEH OBbITh IUIACTUYHBIM, MOJATAUBBIM. [loToM
OH 3aTBepjeBaeT U IMpeBpallaeTcs B IUIOTHBIN, TBepAbIN
MoHoUT. CoBceM Kak MeHOIUIaCT...
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«Bo3gyuiHoe»  CTPOUTENBCTBO  HAXOAWUTCA  [MOKAa B
MJIaJleHYeCKOM BO3pacTe, HO uMeeT Oosbinoe Oyaymee. M y Hac
M 3a pPYyOEXOM COOPYXKAITCS HaZyBHbIe 3IaHUST OOJIBIINX
pa3mepoB, Bce 6oJiee CII0KHBIE.

HpiHelHMe BO3AyLIHbIE ZOMA MMOKA elle BeCbMa Ja/IeKh OT
coBepureHcTBa. OHU HEAOCTAaTOYHO MPOYHBI, HE CJIUIIKOM
OTHECTOWKH, He O4YeHb TMPUTOAHBI IJis1 XUabst. Ho ObicTpoe ux
COBepLIEHCTBOBAHUE MO3BOJISIET MHOTHUM CIIEI[HATTUCTAM BCEpPbe3
CYUTATh HALyBHBIE OMA BO3MOXXHBIM MPOOOPA3OM >KUITHIIA
Ooyayisero. [lpexze Bcero »>KWMIWIA He TMOCTOSIHHOTO, a
«COTIPOBOK/IAIOLIETO YeI0BeKa», nepeaBKHOTO. Ho
«CTpeMJjIeHbe K MepeMeHe MeCT» CYMTAETCs XapaKTePHbIM IJis
COBPEMEHHOTr0 4YeJioBeKa, B OyaylleM, BEepOSITHO, OHO elle
ycunutcss. MokeT ObITh, 3TO ClelaeT 0OCOOEHHO BBITOZHBIMHU U
yAOGHBIMM UMEHHO BO3AyLIHbIE JoMa? BeHrepckuii apxuTeKrop
®epent lllebek yTBepxaeT, 4TO B OyAylleM 4Yaile MOXKXHO OymeT
CJIPIIIATH BRIPAYKEHUE HE «IIOCTPOUTH IOM», & «HAZYTh JOM»!

He wckio4eHO, YTO MHeBMAaTUYeCKWe KBapTHUPbI —
HaJyBHbI€ ABTOHOMHBIE OTCEKH >XUJIbIX JOMOB, OYOyT JIETKO
MePeHOCUTHCSI BepTOTeTaMU B yMAaKOBAaHHOM BHJE C MeCTa Ha
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MeCTo, M3 TOpoJa B TOPOJ, MOHTHPOBATHCS B 3JAHUHU C
MOMOILBIO OBICTPOPA3BEMHBIX COEIHMHEHUN THIA «MOJTHHUSI»,
KOTOpbIe U ceidac y)Xe MPUMEHSIOTCS B THEBMOKOHCTPYKUMUSX, a
3aTeM Ha/lyBaThCsl.

B Hay4yHO-paHTACTHYECKOW KHUTEe TOJTbCKOTO THCATEs
CranmcinaBa Jlema «3Be3muble paHeBHUKM Mona Tuxoro»
OIMHCBhIBAETCS HaJlyBHast aApXUTEKTYPa, oGHapy)XeHHast
KOCMOHAaBTaMM Ha OJHOW M3 pAanbHux IvtaHeT. CToMIo
IIa/IbHOMY MeTeOPHUTY pa3HeCcTH 3[JaHHe HaJyBHOIO TeaTpa, Ja
elle repes CaMbIM TMpeJCTAaBIeHUEM, KaK TYT >Ke ObLIIO HAZyTO
opyroe, TOYHas Komusi wuc4ye3HyBuero. [lpexcraBreHue
COCTOSIJIOCh.

Y Hac Ha 3emsie MeTeOpPHUTHI MOMNAJAIT B TeaTpa/ibHbIe
3IaHUSI He TaK Y)X 4dactro. Ho u 6e3 3TOro y mHeBMaTH4eCKHUX
COOpY)KeHU# HeMasio 6ecCIoOPHbBIX JOCTOMHCTB.
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T'opoa noa Kymoiom

[IpyHIMNIMaTPHO BO3MOXXHO MepPeKPhITh TOHKON HaJyBHOM
000/IOYKON O4YeHb Oosplive IUIowlazu. MoXxeT ObITh, B
HeJla/IeKOM OyzyleM MOSIBATCS TPOMaJHbIe MO MPOTSHKEHHOCTH
Ha/lyBHbIe KPBIIIX HA/J, LeJbIMU YJIMLIAMUA U pallOHaMH TOPOJIOB,
HapKaMU U TUIOWASMHU ?

[lof TUraHTCKMM KyMOJIOM MOXeT OBITh CO3/JaHa 30HA
0Cco00¥ THIINHBI, KOM}OPTA, YUCTOTO BO3AYXA, CBEXKEW 3ejIeHHU.
Bcero TOro, 4YTto TaK HEJOCTAeT )KUTENSIM COBPEMEHHBIX
rOpofioB-TUTaHTOB. VI 30aBleHHble OT BBIXJIONHBIX TIa30B
aBTOMAIIMH M JAbIMa (aOpUUYHBIX TPyO, CTPALIHOTO CMOTra —
SILOBUTOM CMeCH TyMaHa U ra3oB, YOMBAIOLIETO CTOJBKO IO
BO MHOTHMX KAaIMTAJUCTHYECKUX TOPOJaX, NMPOHU3BIBAIOLIETO
BETPA, CJIIKOTU U HEMOTOZbI, OOUTATENH «IOJKYIIOJBHOTO Pasi»
OyZyT MOMCTUHE HACIAXAATHCS )KU3HBIO.

He oxaxercs /u HenmoMepHO OOMBLION CTOMMOCTD
COOPY)XEHHSI OTPOMHOTO KYTIOJIa B LIEHTPe ropoza?

[TpepBapuTebHBIE pacyeThl MOKA3bIBAIOT, YTO OH OKYIHUTCS
MeHee 4yeM 4epe3 JeciTh JIeT TOJAbKO 3a CYET yMeHbLIEHWs
pacxonoB Ha YG6opky cHera! A pa3Be 3TO eJWHCTBEHHas
skoHOMMs? Jlayke ympolleHHe U yAelleBleHUe CTPOUTETbCTBA
MOJKYTIONbHBIX 3ZAHUIM, KOTOPBIX HE TPUAETCS 3alUIATh OT
X0/I0fa, BeTpa, CHera, /MAOXJsS, [JAacT BecbMa 3HAYMUTENbHYIO
skoHOMMIO. He TroBOpsi y)ke O TOM, YTO MHOTHE XHUTEIU C
YZAOBOIBCTBUEM MOMAYT Ha HEKOTOPOE MOBBIIIeHHe KBAPTUPHOM
IUIATHI, TULIB OBI MOMACTh «IOJ, KYIOJI»...

Bor kak pucyer ¢aHTasus XypHanucra Oyayuee Puru —
croauupl JlaTBun:

«[lepen, Hamu 00603HAYEHHBIII PA3HOLBETHBIMU
rabapuTHBIMM ¥  MAsTYHBIMHA  OTHSIMHU, BCTAHET
HeOOO3pHUMBIN KyIOJI, ¥ TOJTBKO 33 HUM MBI YBHUIUM
OoObIYHbIE TOPOJCKHME OTHM, [OMa, yaulpl... Yepes
KOPHJOPBI-LIUTIO36I B TOPOJ, OyAyT MPOHUKATH MOe3[a,
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aBToOychl. Enie oberieHHbIe CHErOM WM TPSI3bIO, B
TaKUX KOPUAOPAX MPONIYT OHU MOWKY WJIM YUCTKY. A
32 KOPUJOPOM... 32 KOPHZOPOM, MOXET ObITh, OyAyT
pactu nanbsMel. M He B Kazikax, a mpsiMo B 3emite. Mx He
npuzeTcs ydbupaTh Ha 3UMy B noMeleHus1. [loTomy uto
3uMbl He Oyzer B Pure. Bmecro 3umbl OyzeT BecHa.
JlepeBbsi, IO TIpPUBBIYKe, CHa4aja OyayT cOpachIBaTh
nuctBy. [lorom otBeikHYT. [Opaszo paHblle prkaHe
3a0yAyT O majapTO M TeIUIbIX Wamnkax. Mx Oyayr
Ha/leBaTh, TOJIBKO BbIe3)Kasi U3 TOPOJA.

Kaxercs, civiikomM MasoBepositHast dpaHTasus. Ha
CaMOM JieJie 3TO He TaK».

EcTp MHTepecHbI!i MPOEKT aMepUKaHCKOTO apxuTekropa P.
®ynepa o MepeKPHITUN HaJYBHBIM KYIIOJIOM AUAaMeTpoM Oosee
Tpex KHUJIOMeTPOB 3HAUYMTEe/IbHON 4YacTU OCTpoBa MaHX3TTeH B
LIeHTpe Hbm—ﬁopKa. BeicoTa Kymosma pmo/mkHA OBITH BABOE
6osiblile, Y€M Y HAXOJSIIErocsi MOYTU TOYHO MO, €ro LeHTPOM
M3BeCTHOTO HebGockpeba Dwmmaiip Creiit Bungunr, GeiBUIETO 10
HeJlaBHero BpeMeH! BbICOYAaWIINM 3JJaHUEeM B MUpe.

B ropome Bymmeprane (®PI) mpospauHbiii Kymom Yxe
TepeKpbLJI YIMLBI TOPTOBOTO LIeHTPa ropoja, OH U3roTOBJIEH U3

CIleLIMaJIbHO pa3paboTaHHOM JIeTKOU u MPOYHOU
CMHTEeTHYeCKOU IUIeHKU. Bce 3To TO/IBKO Havaro.
Haubonee 3aMaHYMBa uzaes CO3/IaHUSA LieJIBIX

MOJKYIO/MIBHBIX TOPOJOB Ihe-HUOyAb B IMyCThIHE, CaBaHHE W
npexzje Bcero Apkruke. Tam, rme KymojJl MOXeT 3allUTHUTh
obuTaTeseil TopoZa OT TATOT CyPOBOTO KIMMATA.

[IpencraBbTe — CBepKalolMii Ha CEBEPHOM CONHIIE KYTIOJ
W3 TOHKOW, MNMpo3payHOM IIeHKu. Bokpyr — TyHApa, cHer,
fejsiHble TOPOChl. B [moaroil monsipHON HOYM CBeTSILMKICH,
VICKPSILIUAICST KYTTOJT Ka)KeTcsT GaHTaCTUYeCKUM, He3eMHBIM.

Ho »3t1o0 peanpHast ¢aHTacTtuka. [IpoeKTsl 3amonsipHbIX
ropoJi0B Ha MHOTHE TBICSYM JKUTeNeld, C KUJIOMEeTPOBBIMU
KyTosamu, pa3pabartsiBatorcsi. OauH u3 HUX paspaboran B OPI
IPYNIION apXHUTEKTOPOB HECKOJbKUX CTPAaH — 3aloJsSpHbBIN
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ropoJ, Ha ABafllaTh — COPOK THICSY XKUTeJIell ¢ UCKyCCTBEHHBIM
KJIMMATOM M aTOMHOM anekTpocraHuuei. Kynon npeanonararor
W3rOTOBUTH U3 /IBYX CJIO€B MPO3PAaYHOU IUIeHKU. BricoTa ero no
IIPOEKTy JABeCTH COPOK MeTpPOB, JUaMeTp JBa KWJIOMeTpa.
CospaHa Mofesib rOpoZia, yMeHbIlIeHHasi B TBICSIYY JBeCTH pas.

ropog, et
B SANOASIPbE ?

F—‘:ﬂ-‘_“_—_-_‘__‘_-_

PazpabaTbeiBatoTcsi 32 pyOeXOM M NPOEKThl IUIABAKOLIMX B
MOpe ropo/ioB MOJ, KyIIoJIOM — TUJPpONoaucoB. YTo Ke, eciu Ha
cylle TecHO, MOXHO mnepebpatbcsi W Ha wMope. [loxgymrka
MIOMOJKeT.

BepositHO, Haubonee peanbHBI MPOEKTHI  CO3JAHUS
3aMOJISIPHBIX TOPOZOB MO/, KYIIOJIOM, pa3pabaTbiBaeMblie Y HAC B
ctpaHe. Ponp u 3HayeHHe COBETCKOro 3amossipbsi B YXU3HU
CTpaHBbl BCe BO3PACTAIOT, a NMperuMyllecTBa COLMATUCTUYECKOTO
CTpOsi, IUIAHOBOTO  XO3sICTBa MOTYT OKa3aThCid  37eCh
pellalMH.

B Coserckom Coro3e co3maHa 1enass HOBasi CHCTEM:
OCBOEHHSsI CEBEPHOTO Kpasi, ee Ha3Ba/u OMOIUIAaHTHUKOM. [J1aBHOE
B Hel — HawWlyylllee COXpaHEHHWEe OKpYXawlleld 4YerloBeKa
cpenbl. He ryGuTs mpupofy, a yIy4iiaTs ee — BOT HAlllA Liejib. B
YaCTHOCTH, TPeJIOoaraeTcsi Co34aTh 0co0bie «rpasochepopr» —
KOMIUIEKCHI 3JaHUU pasHoro HasHavyeHUst. OTae/bHble paliOHBI
rpagocdep, MO NMPOEKTy — IUIOIIAJAbI0 1O TpPeX KBaJpPaTHBIX
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KUJIOMETPOB, OYZyT, BEpOSITHO, YKpAlleHbl T'MIAaHTCKUM
MTPO3PAavYHBIM KyIIOJIOM BO3JYIIHOM MOLYIIKU.

He wncxaioyeHO, 4TO TMepBBIM 3alO/SIPHBIM TOPOAOM IO,
KYIIOJIOM CTaHeT MOJIofasi M OBICTPO pacTywasi CTOMHIA
razonobbiTyrKoB SImMana Ha KpaitHem CeBepe Poccuu. B Heppas
3TOro MoIyocTpoBa B TOMeHCKOI 006/1acTH, MOKPHITOTO C/I0EM
BEYHON Mep3/0Thl, TYHAPOH u OeCcdnCIeHHBIMU O3€epaMH,
60/I0TAaMH M TOISIMH, OOHAPY)XEHBI 3a/Ie)KH OeCIeHHOro zapa
npupoibl — ra3a. M xoTe JOOGBITH €ro Hejerko, HeOObIYHO
TPYAHBI YC/IOBHSI JXU3HU U PAabOTHI Ha ITOM «KPAK 3eMJIN»
(MMEHHO TaK MepPeBOUTCS CIOBO «SIMaj» C si3bIKa HEHLIEB —
MaJIOYUC/IEHHOTO KOPEHHOIO Hace/IeHUsl TOMyOCTPOBa), BCe Ke
HAaCTOW4YMUBBIE YCUJIMSI COBETCKUX JIIOLeH YXe MPHUHOCST
3aMedaTeTbHbIE TUIO/BI.

las SImana IBYDKETCS o TUTaHTCKOMY,
MHOTOTHICSTYEeKWUIOMETPOBOMY Ta30INPOBOAY C TO3THYECKUM
Ha3BaHUeM «Cusinue CeBepa» B LIEHTP CTPaHBI.
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[ocymapcTBO  3a00THITCI O  TPY)XEHHKAX, CTPEMHTCS
006/1erYuTh YCIOBUST WX Tpyha. beictpo pacrywmit Hapgpiwm,
cronuua fIMana, ToMy sipKoe CBUJeTe/NbCTBO. B cypoBoii TyHape
pactyT kKoMmpopTabenbHble JOMA, AETCKUE Cabl, IKOIbl. [opog,
IJIaHUPOBa/ICAd Ha mecCTHaaluaTh  TbhICAY )KPITEHeﬁ, 2TOro
0Ka3ajIoch MaJio, OH MPOEKTUPYeTCsT Terepb Ha COPOK Thicsd. U
NPOEKTUPYeTCsl KaK ropof Oyayuiero. TOMBKO TaK M HA3bIBAIOT
€ro CUOUPSIKH.

Bot 4yTo nuiieT 06 3TOM mHcaTeNb, MOObIBABIIKMI HA SIMaie
B JHU TOJTOTOBKM K TMpa3fgHoBaHUIO 50-7meTuss CoBeTCKOTO
Cotro3za:

«BpIHaLIMBaeTcsT IMPOEKT JeHCTBUTENbHO YHHUKaJIbHOTO
ropoga Ha Kpaitnem CeBepe, mog06HOTO KOTOPOMY HET HUTZE B
mupe. [opoga, roe 3MMoOl, B IIECTUAECATUTPALYyCHBIH MOPO3,
MOXXHO OyzZeT BBIATH HA Yy/IHIly B KOCTIOMe, 0e3 MajibTo, rae
KPYTJIBIH TOJ, CMOTYT JIeHICTBOBATh OTKPBIThIE BOJHbIE OACCEeITHBI,
pactu uBeTbl. HazpiM OyZeT BO3ZBUTHYT IMOJ, MCKYCCTBEHHBIM,
U3 ChenyajsbHOM IUIEHKH, HeOOM, CO3JalolUM COOCTBEHHBIN
MHMKPOKIMMAT Y 3aIUIIAONIMM TOPOJ, OT MOPO3a, BETPa U Jaxke
OT... KOMapoB!»

Bor 4Tto oO3Hauaer BO3AyUIHAas TNOAYIIKA, KOTAA 3a
peanu3alnyio ee [eHWCTBUTE/NbHO YHHUKAJIbHBIX BO3MOXHOCTEH
YMHO U M300peTaTebHO OepeTcsi reHUi YeloBeKa...
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BriepBbie B HE0O

bl JIIOOMTE IyCKaTh MBbIIbHBIE
y3bIpu?

Ecmm Her, TO numuan cebGsi GOMBLIOTO yAOBOJBCTBUSL.
ABTOpPYy He CTBIHO TPU3HATHCA, YTO OH 3aHUMAJICI DTUM
yBJI€KaTeJIbHBIM HMCKYCCTBOM MHOTO-MHOTO JIeT HasaZ, U OHO
CTaJIo OJHUM U3 XXUBBIX BOCIOMUHAHUH J1€TCTBA.

MsI He MOXXeM pacckasaTh 3[eCh O Pa3HbBIX YAUBUTENIbHBIX
OTIBITAX, KaKe MOXKHO IPOZesaTh C MbUIBHBIMU ITy3bIPSIMHU, 00
3TOM TrOBOpUTCA B [Apyrux kHurax[Hampumep, B kuure B.
Honara «®usmka B wurpax», Jlerrms, 1937, MIM B >KypHaJ€
«TexHuka — MOMOZEXMU», 1963, N2 10.]. Hanpumep, BoT oxHa u3
JMIOOOMBITHBIX 3aZla4: YTO TMPOM3OMAET, eCIh COeAUHUTH
COJIOMMHKOU JBa My3bIpsi, 6onmpmoil u Manbiii? Oxa3bIiBaeTcs,
Masblii CTAHET yMeHbUIaTbCsl, OONMBIION — pacTu. Masblit
ny3bIpb HagyBaeT Oosnburoit! Tak HAelCTByeT Cua HATSDKEHWUS
0060JI09KY Ty3bIpSI.

OmnplTaMy ¢ MBUIBHBIMM Iy3bIPSIMH 3aHHUMAIOTCSI U YY€HBIe.
OmnbBITHI MOTYT IOMOYb B PEelIeHUU CIOXKHBIX 3aZ,a4 MaTeMaTUKA
v ¢usukun. Ho Hac ceifilyac UWHTepecyeT He KpacoTa
NepeJIMBaIoNIerocss BCeMH KpackaMy MBUIIBHOTO ITy3bIPsl U He ero
Hay4YHbIe BOBMO)XHOCTH, a €ro cyAnoa.

Bor yx cTpaHHO, cyapba mysbips?! SIcHo, Kakas y Hero

cyanpba — o00si3aTeIbHO JIONHET, THOeNb ero HeOoTBPAaTHMA,
JKU3Hb OOBIYHO CKOpoTeyHa. He 3ps oOH cran [gaxe
CBOeOOpa3HbIM CUMBOJIOM 3(peMepHOCTH — O HeyJaBLIIencs

3aTee TrOBOPST, YTO OHA JIONMHY/A KaK MBUIBHBINA Iy3bIpb. XOTSA
npu COOMIOJEHUH HEKOTOPBIX YCIOBUH Iy3bIPDh  MOXET
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CyIIeCTBOBATh OYEHb JOJTO.

M Bce )Xe Kak MpeayrafiaTh Cy4b0y TOTHKO YTO C/I€TEBLIETO C
KOHLIA COJIOMHMHKM MBUIBHOTO Ty3bIpSI M TIIOKa elle He
JIOTHYBILIEro, a 0eCUIyMHO W rPAaliMO3HO IUIBIBYLIErO B BO3Ayxe?
Ham 3To nMHTepecHO MOTOMy, YTO MBUIbHBINA IYy3bIpb — TOXeE
BO3JYyIIHasl MOJYIIKA, TO €CTh TOHKasi 000/I0YKa, HAMOTHEHHAs
BO3/IyXOM.

OxasbiBaeTcs, y my3bIpei cyabba He oauHakoBa. OgHU U3
HUX Cpa3sy Xe OIyCKAaIOTCs, KaCaloTCs Mosa U jonawrcs. Jlpyrue
B3MBIBAIOT BBEPX U JIUIIb MOTOM HAYMHAIOT OMYyCKaThCs. B dem
MPUYHMHA PAa3TUIUA?

MoryT cKa3bIBaThCs CTydaiiHble 0OCTOSITe/IbCTBA, HATIpUMeEP
IOTOKU BO3JyXa B KOMHaTe. Ho rmaBHOe — HAaCKOJIBKO yZAYHO
TIOJTYYMJICSI ITy3bIPh, KAKOBBI €r0 pa3Mepbl U TOJIIIHHA 000TOYKH.
Eciu my3eIph JOCTAaTOYHO BEJIMK, a €ro 00O/J0YKA TOHKA, OH
MOXKeT YCTPEeMHUTHCS K TOTONKY. OTKyza YKe TOSIBUTCS YHOCSIIAS
My3bIpb BBEpPX IMOJ'’b€MHAsI CHUJIA, €CIM U BHYTPHU HErO TOT XXKe
BO3[YX, 2 000/I0YKa, KaK OHa HU TOHKA, BCe JKe hMeeT Bec?

Bo3szyx ToT ke, HO He coBceM. Korza MbI BbITyBaeM Iy3bIpb,
TO 3aTIOJIHSIEM €ro BBIIBIXaeMbIM BO3AYXOM, @ OH OT/IUYAEeTCS OT
OKpyXXatomero. B wacrHOocTH, TeM, 4YTO ero TeMreparypa
NMPAaKTUYeCKA BCerja OAHA U Ta J)XKe, OHa paBHA INPUMEPHO
TPUALIATA CEMH rpajycam, TeMmreparype Haiero Tena. OObIYHO
BO37lyX B KOMHATe XOJIOJHee, ¥ B 3TOM pasHUIle TeMIepaTyp —
CeKpeT NoBeleHUsI My3bIpsl.

Ternpril BO3AyX sierde Xo/J0JHOTO, M BeC MBIBHOTO Iy3bIPSI
MOJXXET OKa3aTbCs MeHble Beca BBHITECHEHHOTO MM BO3AyXa.
[TossBUTCST apxuMme[oBa TOAbEMHAsI CHJIA, Ny3bIPh HAdYHET
MyTeulecTBUe K IIOTOJIKY.

Ho pmanbiie MbUIBHBIM Ty3bIph — JIeTaloLlasi BO3AYLIHAS
NOJYIIKa — TOBeseT ce0Osi He TaK, KaK MOZAYLIKA IUIABAIOLIAS.
Bo3zyx B HeM OCTBIHET, apXHMeJlOBa CHJIAa HCYe3HeT, Iy3bIpb
HAYHeT CIycKaTbcsa. Eciu ObI MOXHO OBIJIO He JATh OCTHITHh
BO3/yXy B ITy3bIpe, OH CTa/ Obl JIeTaTe/JbHBIM allapaToM —
mapun Obl B BO3Ayxe. JTa wuJes INpPUBeNa K IMOSBIEHUIO
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BO3ZYLIHBIX 1IapOB-a3pOCTATOB, BO37yXOIUIaBaTe/IbHbIX
anraparos jierde BO3fAyxa.

O nepBoMm nosieTe Ha «BO3AYyLUIHOM Liape» B Poccuu yaanocs
y3HaTh CPaBHUTE/NBHO HeJABHO, Koraa ObUta pacmndpoBaHa
CTapUHHAsI PYKONHMCh C IOMOUIBIO CHelalNCTa-KPUMHUHAIUCTA.
Pykonucek yTBepxxzgaer, 4yro B 1731 roay B Pa3aHu Hexui
KOCTPOMCKO#M KpecThbsTHUH KpSIKyTHOM W3roToBHI OOJIBIION
MEILOK, HaAy/l ero JbIMOM M, C€B B MNPHUBSI3aHHYI K MeELIKy
NeT/I0, To/IeTes, NOJHSUICS Bbllle Oepesbl, YAApPWICI O
KOJIOKOJIBHIO M OCTAJICS JXKUB TOJIBKO MOTOMY, UTO YILEeNucs 3a
BEepeBKy OT KoJIoKo/a. /lajiee muieTcsi, 4TO MepBOro adpoOHABTA
pemivii  OBIJIO  JAJMSI  OCTPACTKM OKeYb 33 epeTHYecKoe
COTIEPHUYECTBO C NTHULAMU, U OH eJ1Ba Ccraccsi 6ercTBoM.

Tonpko Yepes MATbAECAT ABA roja Mocie 3TOro, B 1783 rofgy,
Bo ®paHumu mnojgHsicsi B HeO6O OyMa)KHbIM BO3AYLIHBIA LIap,
HAIOJTHEHHBIN TOpsiYMM Bo3ayxoM. Ero caenanu 6pares YKozed
u JTbeH MoHronbsdne, JaBlIe CBOe MMs BCEM IOC/IeLYIOLINM
IIapaM Ha TropsiieM BO3JyXe — MX CTaad Ha3bIBaTh
MOHronbdbepaMu. bpaTes 3anonHsIM CBOM LIapsl ABIMOM OT
ropsilliero BJIQ)XHOTO CeHa, CYMUTAsl 3TO KpaliHe Ba)XXHBIM, XOTS,
KOHEYHO, JOCTAaB/sUIM cebe HeHYXKHble XJIONOThI. BaykHO /uuIb,
4YTOOBI BO3JYX B lIape Obl HarpeT. bpaTbst HeBepHO OOBSICHSUIN
Y caMy IPUYMHY IoJIeTa IIapa, OHU CYUTA/IM, YTO BCe [e/0 B
KaKOM-TO... JIeKTPU3aLUH.
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Ha mnepBoM MoHronbdbepe TmoneTeny He JIOAU: €ro
MACCAKMPAMH ObLIM IOMeLleHHble B KIETKy SITHEHOK, YTKa
netyx. Benm oHu cebs B mosnere, BHUJHO, HEe CIHLIKOM
KOPPEKTHO, BO BCSIKOM CJIy4ae, y MeTyxa OKa3aJoCh CIOMAHHbBIM
KPBLJIO, YTO CPa3y NMPHUBEJIO K TUIIOTEe3€e O TOM, UTO B HebOe JIofAsiM
JenaTh Hevyero, n60 TaM KOCTH He BbIIEPXKUBAIOT...

B cnepylomem nonere MoHroiabdbepa, MPUMEPHO Yepes
HOJITOJa TIOC/Ie IePBOTo, B He6O MOAHSIICS Ye/loBeK. A ellle yepe3
TPUHAJLATh JIET OH YXe He TO/JbKO MNOAHsUICI B HebO Ha
MOHTO/Tbdbepe, HO U BO3BPATUJICS Ha 3eMJII0... 0e3 Hero — 3TO
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OBLJI IEPBBIIl B MCTOPUU NPBDKOK C MAPALIIOTOM, €r0 COBEPIIHIT
¢paniy3 XKak 'apuepeH.

Hcropus MoHTobBEPOB, KaK U APYTUX a3POCTATOB, OYEHb
VHTEepeCcHa, OHa M300U/yeT U TepONYeCKUMH, U TPYCTHBIMU, U
BecenbiIMU cTpaHulaMu. O HeHl pacckazaHO BO MHOTHX
kuurax[Pexomengyem kHury B. HWuHpanTheBa «MamoHTH
mwaraioT B Oyayuiee», «Jerckast nureparypa», 1971.]. Ilepsobie
HOJIeThl JIIOAed Ha BO3AYUIHBIX MLIapax TaK JXe IOTPSCIN
COBPEMEHHMKOB, KaK M IOJeTbl B KOCMOC B Hallle BpeMsl. JTO
ObI/I0 HEBUAAHHO, IeP3K0O — /04U IITyPMYIOT He60!
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MoHroabdbepsl He CFAIOTCSA!

Ilorpsicenue, BbI3BaHHOE NepBbIMU nojeTaMu
MOHTO/Tb$bEPOB, BCKOPE, OJHAKO, MPOLIJIO, U UHTEpPeC K HUM
JOBOJIBHO OBICTPO yrac. JTO He YIUBUTENbHO: MOHTObdbep —
JAJIeKO He CaMbli COBepLIeHHBbIN JIeTaTeJ/IbHbIM ammnapar.
Henb3ss oTkazate B ocrpoymun uneHy Kiyba Becenbix U
HAaXOJUMBBIX, BbICKa3aBuIleMycsi O HeM Tak: «OTcyTcTBUeM
npornejjiepa MOHroabdpbep HAIOMUHAET ABYXIYJOBYIO THUPIO, HO
OT/IMYaeTCcss OT TOCAeAHeH TeM, 4YTO, OyAydHu TsDKeslee ee,
croco0eH MOAHATHCS B BO3AYX».

Kak u gpyrue cBo60oHbBIE a9POCTATHI, TO €CTh He UMeoLIe
IBUTATEISI U TPUOOPOB yIpaBieHMsl, MOHTOIbdbep OKa3bIBAETCS
MOTHOCTBIO BO B/IAaCTU CTUXUH — OH HeceTcsl TyAa, KyAa ero
B/eYeT BeTep. BrIHYXzZeHHas «cBoboma»! BeicoTy monmera
MEeHSITh MOXXHO, HO He CJIMIIKOM YZOOHO: XOYelLlb MOJHSTHCS
noBbILIe — BbIOpaceiBall 0aj/ulacT, HYXHO CHUBUTBCSI —
BBIITyCKail rOpsiauii BO3AyX M3 Iapa. Bo3ayx ocreiBaer, 1 4TOObI
He OIyCKaThCsl, ero HYXHO IIOCTOSIHHO mogjorpeBaTb. He pa3s
LIapbl U3-3a 3TOTO FOPEeJIN.

B 1784 roay, MeHee 4YeMm 4epe3 roj, IOcCjie MepBOro
MOHTO/NMbObepa, UX MoeTbl B Poccuu ObIIM 3ampenieHbl yKa3oM
Exatepunsi Il u3-3a 60s13uu moxxapoB. Bce xe B 1802 roay onHe
MOCKOBCKasi rasera cCooOIlajia YUTATeNsIM, YTO «HU3BECTHBIN
cBouMHU (POKycaMH-TIOKycaMHu c1aBHbIM [IlnHerTH ne Mepcen,
npodeccop U AeMOHCTPAaTOp GU3MKA M MaTeMaTUKWU», JIeTa Ha
uiape Hag, MockBoii.

Cepbe3eH U Jpyroii HeJOCTAaTOK MOHronbprepa — Masas
MoABEMHAsT CHJIA, He TO3BOJSIOIAsl B3sITh Ha Oopr
3HAYUTeNbHBIH Ipy3. [lepBbie MOHTO/IBGbEPHI U3TOTOBISINCH U3
OymMaru ¥ JIeTKO BOCIUIAMEHSIIOIIMXCS TKaHel. Bonbuie, dem
MPUMEPHO Ha CTO I'PaJlyCoB, BO3JyX B HUX HarpeThb HeJlb3sl.

[ToaTomy 3amyck MOHTO/Ib)bEPOB ObII BCKOPE MOTHOCTBHIO
npekpauieH. MIx mecro 3aHsutn 6osiee coBepIIeHHbIE BO3LyIIHbIE
HIaphbI.
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Ho mouru 4depes gBa Beka HOC/ie 3TOTO, YXKe Ha HAIIKUX
I/7Iazax, MHTepeCc K MOHTo/nbdbepaM BO3POAMIICI BHOBb. Tak
C/Iy4asIoCch He pa3 B MCTOPMM HAayKHM M TE€XHUKHM — BO3BpaT K
MpOLIJIOMY, K TeXHHKe AeJOB W IpajefoB, HO y)Xe Ha HOBOU
TEeXHUYECKOM OCHOBE NOPOM JaBajl 3aMevaTe/IbHbIe Pe3yIbTaThl.

[lo pmocromHCTBY OBUIA  OIlEeHEHa  TIpeXJe  BCero
nopasuTebHass Hpocrora MoHrombdwepa. Kyza yx mpouie:
cielaH W3 JelleBOM Oymard, HAINOJIHEH BO3JyXOM — €ro
CKOJIBKO YTOJHO, Ja ¥ IIOJO0TPeTh He XUTPO, XOTh HAa KOCTPe UJIN
IIPUMUTUBHOU )XapOBHeE.
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Muorue pe6f{Ta B KPY)XKdX dBHMaMOJE/NCTOB, MMOHEPCKUX
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OTPSiAAX M JIaTePHBIX JPY)KWHAX CaMU CTPOSIT MOHTO/Nb(bEPHI,
3aIlyCKaIOT UX, OPIraHU3YIOT C HUMM BCsiKde Urpsl. M momydaror
60/1b1II0€ YIOBOJIbCTBHE.

Eme B 1938 rogy MoHronbdbep, CO30aHHBIN U 3alylleHHbIHA
IOHBIMHU aBHaMO/le/IMCTaMH, yJIeTesT 3a T0JITOPAcTa KUJIOMeTPOB.

Ho Tonbko ycnmexu XuMMH, CO37aBlIe€l TOHKOIUIEHOYHBIE
CUHTeTHU4YeCKWe MaTepuasbl, NMpUBeNIN K HACTOsIeMy HOBOMY
«30/I0TOMYy BeKy» MOHTO/Ib}bepoB. 3a MociefHNe ABAAIATE —
ABaILATh IATH JIeT MOSIBUJIOCh MHOXXE@CTBO MX, U3TOTOBJIEHHBIX
M3 TOHKMX W TMPOYHBIX IUIEHOK U CHAaG)XEeHHBIX TOPEJIKOH,
paboTarolieil Ha YXHUIKOM MU ra3o00pa3HOM TOIUIMNBE, BMECTO
IPUMUTUBHON M TPOMO3AKOM >XapOBHM YCOBepILEeHCTBOBAHUS
cienajM  TMojeT  MOHronbdrepa  MPAKTUYECKH  IOYTH
6e30MacHbIM M O4YeHb NMPHUATHBIM. [laccaxup momemnaercs moj
IIapOM Ha JIETKOM MeTa/UIM4ecKoM cujeHbe. TouyHoe
peryiMpoBaHHe Harpesa BO3/4yXa IO3BOJsIeT YNPaBIAThb
BBICOTOU IOJIETA, CHWKATHCS WM HAOMpaTh BBICOTY — [JJIsI
3TOro TeMIepaTypa BO3AyXa JO/DKHA M3MEHUTHCSl BCero Ha fiBa
rpagyca. B 1060fi MOMEHT MOXXHO COBEPUIMTH ITOCAJKY;
npuseM/IeHHe MPOUCXOJUT He JKecTdye, yeM INPBDKOK C TpeTbeit
CTYNEeHbKHU JIECTHULIBI.

[Ipoctota ¥ JemeBu3Ha MOHTOAb()HEPOB MPHUBIEKAIOT
BHUMaHHEe y4YeHbIX WM HWH)XeHepoB. B wacrHoctu, ¢ 6Gopra
MOHTOTbPBEPOB  YACTO  COpPAcChIBAIOT  [JJisI  MCIBITAHUH
NapallloTHble U JApyrue YCTPpOMCTBAa — JelleBjle 3THUX
VICTIBITAHWH He MpHUJyMaellb.

Jletom 1973 rtoma B CIIA O6bl1 TpOBeseH TepPBbIF
odHIMaNBbHBIN YeMIIMOHAT MHpPa 110 MOHTOIbPbEePHOMY CIIOPTY.
B d4eMnuoHaTe y4acTBOBajM CTO [JBaAlaTh TPU IlIapa HU3
CeMHaJLATH CTPaH, ObLIO ABECTH ThICSY 3puTeneil. HTepecHoO,
YTO OJJMH U3 y4YaCTHUKOB COPEBHOBAaHMM paccKasas IIOTOM, YTO C
BBICOTBI 1350 METPOB OH OTYET/IMBO CJIbILIAJ FOJIOC CEMUIETHETO
MasibyyraHa ¢ 3em/u: «Mucrep, BO3bMUTe MeHsI C 000t »
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I[TopoxoBas 0OYKaA ¥ COTHEYHBIN ra3

Bcero uyepe3 HeCKOJIbBKO JHeH IMocie IepBOro IoseTra
YyejioBeKa Ha MOHrojabdbepe, 3MMHUM YTPOM 1 AeKabps 1783
roga, U3 caga Trounbpu B Ilapwxe Broepsble CTapTOBal
BO3AYIIHBIM LIap HOBOTO TUMA. B orinume ot moHrombdnepa
IIap, CO3JZAHHBIN M3BECTHBIM (PAHIy3CKUM Y4eHbIM-(PU3UKOM
[Ilapnem, y4acTBOBaBLUIMM U B IEPBOM IojieTe, OB HAIlOTHEH

He BO3AyXOM, a Tra3oM — BOJOpPOAOM. IJTO OBUI TMepexof
JleTapllled BO3AYWIHONW NOJYLUIKM OT Tropsiiero K roproyemMy
BO3yXy — WMEHHO TaK Ha3blBajMd TOTAA BOJOPOJ,.

HanonHeHHble rasoM mapsl HasblBAlOT HMHOIJA LIAp/JbepaMy,
XOTSA O9TO HAa3BAHHWE U He HpI/IBI/IJIOCb.

Bozmopon, 6bUT OTKPBIT HE33J0JITr0 O TOro, B 1766 roay,
3HaMeHUTHIM aHmIuickuM pusnkom Kasenpumiem. Ero emre He
yMeJi Toy4aTh B OOTBLIMX KOTUYECTBAX, A U3TOTOBJIEHHBIN U3
menka wap Ilapnsa nmen guameTrp OKOJIO [eBSITU MeETPOB.
3agava ObLIa He U3 JIETKUX, €C/TH YYeCTh, YTO BOZOPOJ, 0OpasyeT
C BO3JlyXOM CHUJIBHO B3PbIBYATBIM IPEMYYHH Ias.

YT106BI MOAYEPKHYTH OMACHOCTh, YACTO TOBOPST: CHIETh HA
nopoxoBo¥ 60uke. Haxogsuiuiics B KOp3uHe 1M0J, BOJOPOLHBIM
IIAPOM a’POHABT 0e3 MpeyBeNTUYeHHs] BUCHUT MOJ MOPOXOBOM
60ukoii. CKOJIBKO pa3 B HMCTOPUM BO3JAYXOIUIABaHHS TOJET Ha
BOJOPOJHOM IIape 3aKaHYMBAJICSI KaTacTpodoii, BBI3BAHHOM
II0)XapOM UJIN B3PBIBOM.
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JocraTouHO 060/I04Ke 1Iapa YyTh-4yTh MPOIYCKATh BO3AYX,
KaK CO BpeMeHeM BHYTPH Iapa 0O6pa30oBbIBAETCSI IPEMYYH ras,
He MeHee ONaCHBIN, YeM MOPOX.

Tem He MeHee B cBOe BpeMsi MOHTO/Ibdbepbl ObITH GBICTPO
BBITECHEHBI  LIAPAMM, 3alOJTHEHHBIMU  BOJOPOJOM WM
OOBIYHBIM CBETH/IbHBIM Ta30M, TE€M CaMbIM, YTO Cropaer B
KYXOHHBIX TIMTax (M B LIapax, yBbI, TOXe), ©OO 06a 3TH rasa
jlerdye BO3JyXa M, 3HAYUT, OOJ/blie apXUMeAOBa IMOJbEMHAS
cuna. Bogopon — cambiil Jierkuii M3 ra3os, OH B MATHAALUATH Pa3
nerde Bo3gyxa. [IpaBaa B MoHroas¢dbsepe BO3ayX MOJOrpeBaeTcs,
BOZIOPOJ; JXKe OOBIYHO OCTAeTCs XOJIOLHBIM, HO BCE JKe TPy3 Ha
BO/IOPOJHOM ILIape MOXXeT GbITh B TPHU-YeThIpe pasa GoJiblie.

Ba)xHO ¥ TO, YTO J/IMTEIBHOCTb, AATBHOCTD, BHICOTA IOJIETA
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IIapa TOXXe Topa3zo 60Jblie, OH He HY)X/IaeTCsl B TOIUTHBE.

[lo HepmaBHero BpeMeHM BOJOPOJHBIe U Jpyrve rasoBble
aspocraTel ObUIM eABa 1M He  MOHOIIOJIMCTAaMHU B
BO3JyXOIUIaBaHMM, HECMOTPSI Ha MX HeJOCTAaTKU. TO/NbKO B
NocJielHHEe TOJbl MHOTHUX ITOKOPHJIA MPOCTOTAa MOHTOMbdbepa —
U3 CTa WIECTHAECATH BO3AYIIHBIX IIAPOB Yy JOOUTeNei-
asponaBToB CIIA cro copok ceMb OBUIM MOHTONb(HEPHI.
OpHako TI/IaBHBIM KOHKYPeHT BOJOPOJHOrO IHapa — He
MOHTO/TbJBEP.

YTo 3acraBisieT IIAapUK{, M3TOTOBJIEHHble W3 TOHYaHIlIel
KaydyyKOBOU IUIEHKA — JlaTekca, B3seTaTb? VX 3amonHser,
co3/aBasi AapXMMeJIOBY TNOJBbEMHYIO CHJIY, ra3, OOHapy)XeHHbIN
BriepBble He Ha 3emie, a Ha ComHue. OH mMoMy4Yus Ha3BaHUeE
«TeIMi», YTO MO-JaTBIHU M 3HAYUT «COMHeudHbIH». CoBceM
HeJAaBHO JTOT WHEPTHbIA ra3 (OH HEOXOTHO BCTyHaeT B
XAMUYeCKre peakuuu) ObUT oueHb peAkuM u goporum. OH u
Telepb 3HAUYUTEJbHO AOPOXe BOAOPOAQ, XOTSI IOMY4YalOT ero
MHOTO.

[enuii — Hacroswas Haxo4Ka [/ BO3AYyXOIUIaBaHUS M3-3a
CBOeM XMMHYeCcKOll MHePTHOCTU: OH He ropUT. Bmecre ¢ TeM oH
ropasjzo Jjerde BO3JyXa M BCero BJBOe TsDKejlee OIACHOTO
Bogopoga. [ToaToMy Teneps resvieM 3amOTHSIIOT GOJBLIYIO YaCTh
BCceX BO3JyXOIUIaBaTe/bHBIX amnmapaToB. M Bce xe HaxoauTcs
MeCTO U /iJIsI MOHTOTb$BEPOB U AJIsI IIAPOB Ha BOJOPOJe — JJIs
PasHBIX 33/la4 pa3Hble pelleHusl.
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B He0oO 3a moromoi

MoHnronbdbepsl, BO3AyIIHbIE MAPUKH... Kak-TO HECOMUAHO
BBIIVISIAST BCe ITH JIeTAIOIIMe BO3JAYIIHbIe TOAYIIKA PSIAOM C
PEaKTUBHBIMM  JlalHEpaMH, KOCMUYECKUMH paKeTaMu U
OPYTUMU COBPEMEHHBIMH JOCTIDKEHUSIMU HayYHO-TeXHUYeCKOH
PeBOJIIOLVHN.

OpHako B AeHCTBUTE/NBHOCTH y BO3AYLIHBIX IIAPOB €CThb
CBOSI POJIb B TeXHHWKe, M He CTOJb Y)XX CKpoMHasi. M rmaBHoe —
MOHOIIO/IbHAsI, HUKTO [JPyroil C HEeW He CHOpPaBUTCI: 3TO
v3ydyeHue aTMochepsl.

MosxeT ObITH, IpeXAe Bcero artMmocdepa MHTepecyeT HayKy
KaK KyxHsI morogbl. IMeHHO B aTMocdepe pasbIrpbIBA€TCS TOT
Be/TMYEeCTBeHHBIN BCEIUIAHETHBIM CIEeKTaKIb C Yy4YacTheM
TPO3HBIX CHJI TIPUPOJbBI, KOTOPBI BOCHPUHUMAETCS HAaMU Kak
noroga. Armocdepa — WMCTOYHUK OMArOJATHOTO [JOXIS U
OTYCTOLINTE/MBHBIX 3aCyX, COTHEYHOTO BEApa U TPOXOUYIIUX
rpo3, CTpalIHBIX yparaHoB U cMmepyeil. OnHa Hecet
6/1aroleHCTBUEe MHJUIMOHAM JIIOJeil WIM XK€ HEeWCYUCTUMbIe
6e/CTBUS, TOJI0], Pa3pyLIEHUSI.

Teneps, KOrja HayKa CH/IBHO U3MeEHseT XU3Hb JIIofiell, OHa
y)Xe He Xo4eT CKJIOHUTBHCS TepeJ CJIenbIMA CTUXUSIMH,
YTPOXKAIOIIUMH YeOBeYeCTBY, M CTPEMHUTCSI UX 00y37aTh.
[Toaromy CTOJTb 6osbilIOe 3Ha4YeHUe npuob6pena
MeTeOpOoJIOTHsl — HayKa o noroge. /Itogyu Bce MeHbllIe CKIOHHBI
MHUPUTHCA C O]_HI/I60‘{HBIMI/I NpOrHO3aMH CHUHOIITUKOB, OHH
TpeOyIOT TOYHOCTH, MPUCYILel UCTUHHOU Hayke. /la ¥ TO TULIb
B KayecTBe IMPOrpaMMbl MHUHHUMYM, HOO [OaBHO YKe 3peer
HeoOXOAVMMOCTh B  CjeAyiolieM, pellapuieM iare —
CO3HATe/IbHOM YyIpaBjeHWH mnorofoii. M MeHHO Hayka mo/DKHa
6bITb MOBAPOM Ha KyXH€ MOrojbl, a He Cjielble€ CUJIbl MPUPOLHDIL.
be3 3TOro MCTUHHBIN NpoOrpecc Yej0BevyecTBa He MBICTUTCSL.

Ha o1yx0y MeTeoposoruv ¥ aspojIOTHH, H3yYalollei
atMocdepy, CTaBsITCSI BCe [JOCTIDKEHHMsT HAYKHM M TEXHUKU.
Bonpuryio poip WUrparoT camMosieTbl, MCKyCCTBEHHbBIE CITyTHUKHU
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3eMiH, pa3MU4YHbIe JIEKTPOMAarHUTHbIE  U3JTy4YeHUs —
PaZViOBO/IHBI, /la3epHble JIyYd U Jpyrvde, KOTOPbIMH Y4eHble
«MPOCBEeYMBaIOT» aTMOChepy.

Ho 4TO MOXeT CpaBHUTBCA C adpOCTAaTOM, KOTOPBIM cam
eCTh He YTO MHO€, KaK COCTaBHAsl YacTh BO3JYLIHOrO OKeaHa?
CBOGOAHBIN, OH CMIOCOOEH LIe/TIBIMHU JHSIMHU U HeJe/sIMU MO PsI]
maputh B aTMocdepe, KaK OBl PpPACTBOPUTHCSI B HEW,
NEePEHOCHUTHCSI BO3AYLUIHBIMM TEeYeHUSIMH C MeCTa Ha MecCTo,
IIOCTOSIHHO CJIeAUTHh 3a BCEM CaMbIM COKDOBEHHBIM, 4YTO B
aTMocdepe MPOUCXOAUT.

AdpocraTsl 6BUTH MEPBBIMU MOMOLIHUKAMH METEOPOIOTOB
VM Ha 3ape pPa3BUTHS 3TOM HAyKH, KOTZAA elle He ObIJIO HU
CaMOJIETOB, HU KOCMHYECKHX Kopabseil, OCTalOTCI WMH U
Teriepb. EciM mepBoe BpeMsi mMpuOOpBI B KOP3WHE a3pOCTATa
Tpe6oBany 006s3aTEBPHOTO TPUCYTCTBUSI B HeH Y4YeHOTO-
HabOmozaTens, TO Temepb B OCHOBHOM  HCIIOTb3YIOTCS
«aBTOMaTHYeCKHE MeTeOpPOJIoTh» — OeCUIIOTHbIE Iapbl C
npubopaMHu, epejaolrie CBOM MOKa3aHUS Ha 3eMJTIO IO Pazyo.

YdeHble CTpeMUINCh TOJHATHCS B HeOO Ha adpocCTaTax,
KOT/ZIa 3TO ObIJIO HOBBIM, HEOOBIYHBIM ZieIOM. Pycckuii akazeMuK
S. [I. 3axapoB BHnepBble MOJHSUICS HAa BO3AYLIHOM LIape elle E
1804 ropay.

VcTuHHbBIE CTY)XUTETW HAayKd He GOSTCS PUCKOBATH, €CIU
HY)XHO.

3aMeyaTe/nbHBI TPUMEP CIOY)XEHHMsI HAyKHM IIOKazas
Benkuii  pycckuit  yuensin  [I. WM. Menpgenee. Ou ObU
reHHa/IbHBIM XWUMHKOM, YBEKOBEYHBLIMM CBOE€ UMSI OTKPBITHEM
[leproayyeckoro 3aKOHa XMMUYECKUX 3/IEMEHTOB, HO MHOTO U
TJIOZOTBOPHO paboTan 6 MeTeopoIOTHUH, ACTPOHOMUH U APYTHUX
obnactsx 3HaHWA. U, y)X KOHEYHO, OH HUYYTh He Kojebascs,
KOT'/Ia eMY IIPeZ0CTaBHUIaCh BOBMOXXHOCTh COBEPLINTH C HAYYHOM
L|eJIBIO TI0JIeT Ha a3pocCTare.

JTo OBIIO OKOJIO BeKa Hasaf, B 1887 roay, Korza 4epes
Poccuio momkHa OblIa MPOWTH TMOIOCA TMOJHOTO COMHEYHOTO
3aTMeHusi. M1 BApyr — o cyactbe! — y4eHOMY MNpeJJIOoXHUIN
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HaOTI0JATh €ro U3 KOP3WHBI adpocTaTa. Mor I OH OTKa3aThCs,
ec/id UMeHHO eMy NpHHajJeXxasla caMa ujest aCTpOHOMUYeCKUX
HaOMIOgeHNH ¢ a3POCTATOB, MOZHUMAIOIINXCS BbIIIE IUIOTHBIX U
3anblIEHHBIX c/10eB aTMocdeps!

[Tonetr MacTUTOro y4eHOro CJIOXWJICS B BBICIIEH CTeleHU
Apamatu4dHo. Hadanoce ¢ Toro, 4ro mnpesHasHadYeHHBIN [
nosieta aspocratr «Pycckuii» eme o crapra B ropoge Kiune
HAMOK IOJ, JOXJeM U He CMOTr MOJHATH JBYX 4Ye/l0BeK, Kak
HaMme4yanocs. MeHeneeB 6e3 KonmeOGaHUI pelIv CTapTOBATh B
OAIHOYECTBe, OCTAaBUB Ha 3emJ/e.. KOMaHJMpa adpocCTara,
BOEHHOI'O a’pOHaBTa: OH NMPUTPO3WUJ MOMPOCTY BBIKMHYTH €rO,
eI TOT He COIJIacMTCsl. A Beib 3TO OBUI TNEpPBBIM TOJIET
MeHpeneeBa, 1 OH He TO/NBKO He MMeJ ONbITa YNpaBIe€HUS
aspoCcTaToM, HO Ja)Xe He YCleJl O3HAaKOMMUTbCSI C €ero
ycrpoiictBoM. Hemano TpeBOXXKHBIX MHHYT ObLJIO B TedeHHUe
MOYTH TPEX4acoBOTO T0/IeTa, HO, 6/1aroJjapsi My>KeCTBY YYeHOTO,
HOJIeT 3aKOHYMJICSI 6/1IaroNOTy4YHO.

YBBI, Tak ObIBajsio He Bcerga. Mcropust HayKu HUKOTAA He
3a0ymeT WMeH YYeHBIX, IIO)KePTBOBABIIUX J>KU3HBIO pPaAu
M3y4eHUsI BO3yIIHOIO OKeaHa.
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B ctpaTtocdepy!

Hab6nogenust atmocdepsl ¢ TOMOIIBIO 6eCITUIOTHBIX MAPOB
DABHO CTanmv HeOOXOAMMBIMH HayKe. VX moseTbl 06XOAsTCs
JelleBo, MOTYT IJIMThCS [0Jr0, MOBTOPAThCS 4acro. Llapsi-
AaBTOMAThl MOXXHO 3alyCKaTh B OOJBIIOM KOJTHUYECTBE B
NPAaKTUYeCKd HEeAOCTYIHbIe IJIs1 JMofel 0067acTH BO3AYLIHOTO
OKeaHa.

Korza aspocrar 3amyckaeTcsi ¢ MCCIeL0BATENbCKOM 1ie/TbI0
6e3 4ejOBeKa, TO B MPOCTEHIIEM C/Tydyae HAa HEM HET HUKaKUX
HAY4YHBIX TPUOOPOB — OH CaM CTAHOBUTCS BAXHBIM MPUOOPOM,
yKa3bIBasi HallpaBJieHHe M CKOPOCTb BeTPa Ha Pa3HBIX BBICOTAX.
Takue mapbl-MAJIOTH HEBETUKH (0,1-0,2 KyOHMYECKOro meTpa),
HATOMHSIOTCI OHU  OOBIYHO  [elieBbIM  BOAOPOZOM. A
HAOMIOJAIOT 32 HUMU Yy4YeHble C 3eMJId C [OMOILbIO
PaZroI0KaTOPOB.

HewnsmeprmMo 1jeHHee [/ HayKHM aBTOMAaTH4YeCKHE IIApbI-
30H[bI, NI PAJHUO30H/bI, KAaK UX elle HaspiBaloT. OHU KakK GbI
MPOILYTBIBAIOT, 30HIUPYIOT aTMocdepy, YHOCS Ha OO/IbIIYIO
BBICOTY, 0Ojiee TPUILUATH KUJIIOMETPOB, HAay4HbIe MPUOOPBI.
PagyonepesatyMk 30HJA COOOIIAeT TMOKa3aHHUsI MNPUOOPOB:
IaB/€HWE, TEMIIEPATYPY, BAAXHOCTh BO3/yXa, €r0 XUMHUYeCKHM
coctaB. lllapei-30HABI, BhepBble  TNpeJJIOKEeHHble  elle
MeHpeieeBbIM, a 3aT€M CO3JAaHHbIE IEHUHTPAZCKUM yueHbIM [1.
A. MomnuaHoBbIM (miepBbIii map 6bi1 UM 3amyleH B [laBroBCKe,
nog, /IeHUHTPagoM, B 1930 TOAy), CTAIM MOUCTHHE GeClieHHbIMU
MOMOIIHUKaMK y4yeHbix. C UX TOMOLIbIO Yy4YeHbIe TMOCTOSTHHO
M3y4aloT Hebo.

OOBIYHO  WIAPBI-30HABI HUMEIT 00BeM  TpHU-YeThIpe
KyOudecknux wmerpa (6biBatoT W Gonblie) W HAMOMHSIOTCS
BosopozoM wiau renveM. Korma map HabGupaeTr BBICOTY, TO
3aMO/MHSAIIAI  ero ra3 IOCTEeeHHO paCIIUPSeTCs, Beab
JaB/IeHUEe OKPY)KAIoOLIero BO3J4yXa C BBICOTOM YMEHBIIAETCS.
O6osoYka MIapa pacTArdBaeTcs U HakoHer jomaetcs. Kak jxe
cracTy mpubopsI?
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MHorga MX ONyCKalOT Ha IMapallioTe, HO YacTO BHYTpHU
OCHOBHOIrO 1Illapa HaxOAMUTCS Jpyroil, nomeHsblle. PseTtcs
OCHOBHasl, BHELIHsISI 000/I0YKa, HO BHYTPEHHSISI OCTAeTCsl Lie1oi
Y, XOTSI OHA He B COCTOSIHUU YAEPXKaTh NMPUOOPBI, TOPMO3UT UX
nmafieHre, Kak mapauwror. Ecau Bel Korga-HUOyAb Haiigere
He6GONMBIION map ¢ MPUGOpPaMH (MX 3aMyCKAOT YacTo, TaK 4YTO
3TO He WCKIIYEHO), TO MO CIeLMATbHON KAPTOYKe Y3HaeTe,
KyZla O HEM HY)KHO COOOIIUTH.

Npnes «wap B 1mape» BooOLle JOBOJIBHO IIMPOKO
VICTIOIb3yeTCsl B BO3AYXOIUIAaBaHMU. BHyTpu miapa-6anaioHa c
reiieM pasMelaeTcsi MHOTJA Iap MOMeHbIle ¢ Bo3xyxoM (ero
Ha3bIBAIOT YMEHBIIWTENbHO — Oaj/utoHer). Bosgyx cryxur
6asacToM, Korza Liap HY)XHO ONYCTUTh WU MOAHSTH, BO3AYX B
6a/UTOHeT HaKaYyMBalOT WM, HA000POT, BEIMyCcKatoT. C MOMOIIbIO
aBTOMATHUYeCKOr0 YCTPOMCTBA MOXXHO TOAJEPXXHUBATh BBICOTY
MojieTa NMpaKTUYeCK HeM3MEeHHOM, YTO 4acTo ObIBaeT BAaXKHO.
Wnu, Hao6opOT, yaeTcss U3MEHSTh BBICOTY, YHTH M3 ONacHOM
30HBI, HampUMep rpossileii obrefeHeHHeM — 3TO OJHA U3
[JIaBHBIX OINACHOCTel [ wapoB-aBToMaTtoB. Korga map
obneseHeBaeT, TO 4YacTh BO3Ayxa-0ajyacTa aBTOMATHYECKH
BBIITYCKAaeTCsl HApPyXy, ILIap TMOJHUMAaeTcsl Bbllle, COJHIE
pacrariiBaeT 00pa30BaBLIMMCS Jiel,, KOMIIPeCcop CHOBa
HaKayMBaeT BO3JyX, U IIap CHIKAeTCs 10 3aJaHHON BBICOTHI.

Jaxe B crenpasbHON HAY4YHOU JHTepaType MOJLOOHbIE
«IABOWHBIE» WLIAPBl — OJWH B JPYroM — Ha3bIBalOT He 06e3
IOMOpa «KaHHHMOa/laMU», TO eCTh JII0foefaMu. A 4TO, MOXOXKe:
60/IBLIO IIAp MPOTIOTHII MaJIbIi.
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ABTOMaTH4YecKre IWapbl-30HABI MOTYT 007aZaTh OYeHb
60/pLIMM CPOKOM )JKM3HH. [Ilpu guamerpe [0 [BYyX MeTPOB
rejanvieBbie H_Iapbl AOCTHUTAIOT O6bI‘IHO BBICOT HOpH,H,Ka mrectmnu
KHUJIOMETPOB U MOTYT OCTaBaThCs TaM Z0 roja, a IpU JUaMeTpe
1ecTs ¥ 60jiee METPOB, KOTJA IIAp 3a0MpaeTcs BbIlle IBAAIATH
ST KAJIOMETPOB, OH MOXeT IUIABaTh HaJ 3emJiell HeCKOJIbKO
J1eT.

Yke npaBHO 3emisi 003aBenach CBUTOM MHUHHUATIOPHBIX
MPO3PaYyHbIX CIYTHUKOB, IUIABAIOIIMX II0 BOJe BO3JYLIHBIX
ctuxuid. OJHaOKIBI TeareBbIH IIap JUAMeTPOM TPHU MeTpa
OG/My>KZanm Ha BBICOTE TPUMEPHO MIECTHAAATH KUJIOMETPOB, U
Bce BpeMs ero MpuOOpPhl TMOCBUIAJIM HA 3€MIII0 YYEHBIM
vHbopMaLMIo. A Ipyroi map 3a gecATh AHel 006jeTen BOKPYT
3emnn u omycrwiacs goma, B HoBoit 3enanauu, oTkyga Obin
3alylIleH.
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Hapsizy ¢ BBICOTHBIMM IIapamMy pa3pabOTaHbl U IHAPbI-
NUJIOTHI [Jis TIOMyYeHHUs CBeJeHHH O BeTpax B IPU3EMHOM
IIPOCTPAHCTBE Ha BBICOTE OT HECKO/IBKUX [JeCATKOB METPOB [0
OJJHOTO-ABYX KHJIOMETPOB. JTO y)Ke He LIapbl — OHU HMEIOT
YeThIpeXrpaHHYl0 GOpPMYy U MOMYyYHUJIU Ha3BaHHE TETPOHOB.
Takas ¢opma momoraer JiIeTKO CIeZOBaTh 3a BCEMH
V3MEeHeHUsIMU BeTpa. OmnacHocru a1t CaMoJIETOB
HU3KOJIeTAIOIie TeTPOHBI He NPEACTAB/SIOT — WX pa3Mep He
6osblle OJHOrO KyOHMYeCcKOro MeTpa, a Bec OOONIOYKM He
NPEeBOCXOJUT TPUALATh — COPOK rpaMMoOB. Hukakux npru6opos
Ha HUX HeT.

PagvionepesaTyMku  LIApOB-30HJOB, INOCBUIAIOLIYME  HaA
3emio 1ienoe Mope MHPOPMAIMH, €CTeCTBEHHO, ClabeHbKue,
OHM BeCSIT MeHbIe CTa IPAMMOB, & 3a0MPAThCS LIAPhl MOTYT B
Takvue [e0OpH, TIe HHUKAKUX Ha3eMHbIX HaGM0AaTebHBIX
craHppii  HeT. Kak pemmTs CIOKHYI0O 3ajady IpHema
nHpopmanmn?

Ha momoiip NpuxoAUT KOCMOHABTHKA, U 3TO OJHA U3 ee
BOXHBIX CIY)X0. C OpOUTHI MCKYCCTBEHHOTO CIYTHHUKA MOXHO
NPUHUMATh PAAMOCUTHAIBI OT MHOTMX 30HJOB. Ecam
060pyoBaTh CIYTHUK CHENWabHOM amnmapaTypoil, TO OHa
OyZeT 3alOMMHATh BCIO MOAy4YaeMylo HHGPOpPMALMIO, a 3aTeM
nepesaBaTh ee Ha 3eMJII0, KOT/IA CIyTHUK OyZeT MPOXOAUTh Haf,
HY)XHBIM MTYHKTOM. [Togo6HOE COTPYLHUYECTBO,
HalOMUHampIlee CUMOHMO3 B J>KMBOI TPUPOZAE, HACTOIBKO
3pdPexTUBHO, UYTO WUCHOAB3yeTCs Bce Inupe. BepositHO, OHO
OygeT JleXXaTb B OCHOBE aBTOMAaTUYECKOM BCEIUIAHETHOM
MeTeoCnyxOb1  Oyayuiero. [lo mpoekry, paspaboTaHHOMY
BceMupHO#I MeTeOpO/IOruyecKoi opraHU3anye, Takas cayxo6a
noTpebyeT TOCTOSIHHOTO JAEXypcTBa B Hebe JecsiTh ThICSIY
IIApOB-30HAOB Ha IIECTH PA3HBIX BBICOTAX [0 TPULLATH [BYX
KAJIOMETPOB.

B pszge crpaH yxe TmpoBeJeHBI DKCIEPUMEHTHI IO
COBMECTHOMY MCIIOJIb30BAHUIO CIyTHHUKOB 3€MJIM M IIApOB-
30HZ0B. Bo ®panumm B 1971 romy Oblsa  CO3JaHA
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3KCIIepUMeHTA/IbHasi CHUCTeMa C MCIOoAb30BaHWEM CIYTHHKA
«Dom» ¢ OpOUTON HA BBHICOTE CEMBCOT-AEBITHCOT KATOMETPOB.
Jon — mudosornvyeckuii 60r BeTPOB, CIYTHUKY He 3PS Jalu
3TO uMsA. [71aBHasi Lie/b 3KCIEepUMEHTa CBsi3aHAa HWMEHHO C
u3yyeHHeM BeTpoB B arMocdepe. [DlranupoBascsi 3amyck
MPUMEPHO  MAITUCOT  IIAPOB-30HAOB, HO  IPOU3OLLIO
HenpeaBugeHHoe. Ha cnytHuk ¢ 3emau Oblla  MOJaHa
omwrr60oYHasT PAaJUOKOMAHZA, HCIOIHSIS KOTOPYIO OH MMOC/as
mapam-3oHgam curHan: «BapsiBaiics!» Kaxzaerit 30H7A cHabxeH
YCTPOMCTBOM  TIOZIPBIBA, pasMeleHHbIM B  MPUOOPHOM
KOHTelHepe, OHO CIYXXUT [AJs1 YHUYTOXEHUsS y)Ke HEeHYXKHbIX
30HZIOB, MOCKOJIBKY OHU MOTYT, Apeidys IAIUTeNbHOe BpeMs,
NpPeACTaBAATh OMACHOCTh JJIsI  camoneToB. Tak  ObLia
JIUKBUAVPOBaHa IOJOBUHA M3 3allyllleHHbIX K TOMy BpeMeHU
30H/0B.

[llapbI-30HAbI HY)XHBI He TOJBKO CIY)KOe TIOTOJBI.
Hanpumep, u bygpanemre OHM 3allyCKAalOTCSI  PeryJsipHO
YeTBIPEXABl B  CYTKM, 4YTOOBl (C/IeIUTh 3a YpPOBHEM
3arpsi3HeHHOCTU BO3JyXa Haj, TOPOJOM.
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Oco6eHHO BaXHOH OKasajaach POIb IIAPOB-30HAOB B
MCCIeIOBAaHUU CTpaTocdepbl — BepXHUX cs1oeB aTMocdepsl. Kak
HHU JJaJIeKu OHU OT HAacC, posib UX B pOPMUPOBAHUM TOTOABI U B
JPYTHX BOKHBIX JIJIS1 )KUBHU Ha 3eMJle sIBIeHU BeJIMKa.

Kak moxHO wusydatp 3T cimou? (CamoneTsl Ha BBICOTAX
TPUJLATHA — COPOKa KUJIOMETPOB ellle He JIeTal0T, KOCMUYecKue
paKeTbl MX CTPEMHUTE/NbHO IepecekalT, reodusnyecKue
HCC/IeloBaTeTbCKUe PAaKeThl OBIBAIOT Ha HY)XHBIX BBICOTAX TOXKe
KOPOTKHe MTHOBeHMUs1. M TO/NbKO BBICOTHBIM LIapaM-30HAaM IO/,
CUJTy ATUTEIbHOE NpeObIBaHME J1JIsI UCCIeJOBAaHU M.

OpHuM n3 Hanbosee BaYKHBIX NMOTYYEHHBIX UMM HAay4YHBIX
pe3y/bTaTOB CTajio, B YaCTHOCTH, OTKPBITHE B crpartocdepe,
MpaBJa, Ha MEHBUINX BBICOTAX, TaK Ha3blBae€MbIX CTPyHHBIX

149



TEYEHUUW — TUTAHTCKUAX BO3AYLUIHBIX «PeK» IIUPUHOW B COTHU
KAJIOMETPOB M BBICOTOM B HECKONBKO KuIoMeTpoB. CKOpPOCTh
TEeYEHHs DTUX «PEeK» MHOTJA MPEBbIIIAeT COTHIO KUTIOMETPOB B
Yac — TIOCTOSIHHO [JYIOIWM yparaH. SIcHO, kKakoe 3HaueHHe
HMIMeJIO 3TO OTKPBITHE /ISt BBICOTHOM aBUALMH.

Hemano fgpyrux  BaKHBIX HAy4YHBIX CBeJEHUNA O
crpatocdepe MOMy4EHO YUEHBIMH C TIOMOILBIO IIAPOB-30HZOB.
BoT ofuH M3 moc/sieHUX TPUMEPOB: B 1971 TOy aBCTPATUMACKUE
y4eHble  3alyCTH/IM  LIAPBI-30HJbI,  [OCTAaBUBIIKE U3
crpatocdepsl POOBI BO3AyXa — OKa3asioCh, YTO OCEHBIO ITOTO
roja CUIBHO, 0 TSITUCOT Pas, BO3POCIO COZEP)KaHWe TMbITH B
crpatochepe. Uto 6buto TOoMy mpuumuHoi? OgHa U3 MHOTHX
3arafioK cTpaTocdepsl.

,!"C}" E,Mﬁﬁéli:ﬁ ——
EFF“‘*TW@ py —

BaxHOoCTh N3y4dyeHuda 3aIlbIJIEHHOCTHU u BOO6].LL€
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3arpsi3HeHHsT CTPATOCPepbl HYXHO OCOOEHHO TMOJYEePKHYTb.
YdeHble yAenslOT 3TOMY B TIOC/IefHee BpeMsi OoJblIoe
BHMMaHMe. [IpIIb W Jpyrve 4dacTumpl, TaK Ha3bIBaeMbIH
adp0o30J1b, MOIVIOWAIOT COTHEYHbIE JIyYH, CHIM)Kasli TeMIePaTypy
BO34yxa y 3emu. Ecaum mbuiM craHeT O6osbliie HEKOTOPOTO
npejena, TO Ha 3eMJie MOXXeT HA4yaThCsl HOBOE BeUKOe
oneseHenue. [lo opgHOW W3 rumotres, HeOJHOKPATHO
NOBTOPSIBIIMECS] B TMPOIUJIOM JIEJHUKOBBIE IIePUOJBI, KOrga
JIeJHUKA HACTYTa/JH, IPOJBUTAsICh AAEKO K IOTY, BBI3bIBAIMCh
VMEHHO TeM, 4YTO 3albUIEHHOCTh aTMmocdepbl Bo3pacrana B
pe3y/IbTaTe CTOJIKHOBEHHsI 3eMJIU C KOMETOU U ee pa3pylIeHHUsl.

YdeHble MHOTHX CTPaH OOBEZUHSIIOT CBOW YCHJIHS, YTOObI
CIeAUTh 3a COCTOSTHHMEM aTMocdepbl, U OOJBLUIYIO TMOMOIILL B
3TOM OKAa3bIBAaIOT BO3JYLIHbIE LIAPBI.

Bonpuioii WHTepec mNpefCTaBisieT W IMOJET 4YejOBeKa B
crpaTocdepy Ha BO3AYIIHOM IIape, KOTOPBIT OOBIYHO HA3bIBAIOT
B 3TOM CJIy4ae CTPATOCTaTOM. TaKue mojeTsl COBEpIIAINCh Y HaC
B CTpaHe u 3a py6GexoMm. BrepBbie ero coBepuiun B 1931 TOAy
n3BecTHBIN yueHbIii Orioct [ITMKap — OH JZOCTHUT BBICOTHI OKOJIO
IIeCTHA/ILATH KAJIOMETPOB.

B 1933 rogy comerckuii crpatoctat «CCCP-1» ¢ Tpewms
CTPaTOHaBTaMM Ha OOpPTy [AOCTUT BBICOTHI [I€BSITHAJLATH
KHJIOMETPOB.

CeHcanmoHHOe cooOleHUe 00/eTesI0 MUPOBYIO Ipeccy 31
SIHBApsI 1934 rojla — PYCCKHEe COBEPIUVIN HeObIBa/IbIi MOJMET Ha
crparocrate «OCOBUAXHUM-1» — JOCTUI/IA BHICOTHI JBA/ILATH /1BA
KWioMeTpa. [epondyeckuii sKumak MOrud W3-3a CHUIBHOTO
obneseHeHUs cTpaTOCTaTa U OOpbIBA roHZ0/bl. MiIMeHa muaoTa
II. ®epoceenko, koHcTpykropa A. BaceHko u ydeHoro U
YChICKMHA HaBceraa BIMCAHbBI 30/I0TBIMM OyKBaMH O HCTOPHIO
TypMa crpaTocdepbl M KOCMOCA.
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[ToneTsl cTpaTOCTaTOB TPOJIOXW/IM Ye/N0OBeKy IyTh B
kocMoc. Ha BpIcoTax, Kyia 3ajieTasay CTPaTOCTaThl, BO3AYyXa yxKe
MOYTU HeT, TaM — IpeJJBepbe KocMoca. YesoBeka NPUXOAUTCS
NMOMeIlaTh B TFepMeTHYHYIO TOHJO0Jy, O4Y€Hb HANOMHHAIOIIYIO
KaOMHY KOCMHYECKOTO KOpabsss cO BCEMH €ero CHCTeMaMU.

WMHorma »T0 — cCTanpHOM 1WIap, KaK Yy CTparocrarta
«OcoaBnaxum», HHOTZA — LWIHMHAP O chepudecKuMHu
OHULIAMM — TakKasg TOHAOMA OblJla y aMepPUKAHCKOIO

cTpatocTtaTta, Ha KotopoM nuiaoT /[I. CuMOHC coBepuina B 1957
rofly TPUALATHBYXYaCOBOM PpEeKOPAHBIN TIOJeT Ha BBICOTY
TPUALATH OOUH KAJIOMETP.

Ho Bcerma roHpgona mo oTkasa 3abuTa ammapaTypoi,
4yesioBeKy B Heil TecHO. Tak OGbII0, B YaCTHOCTH, U C TOHJO/IOU
Mosiomoro ¢paniysckoro yueHoro O. Jlonbdroca, mogHSBIIETOCS
B 1959 TroAy B cTpaTocdepy Ha HEOOBIYHOM adpPOCTaTe — OYEHb
MOXOXXeH Ha CBSI3KYy PeIryaToro jayKa THUP/sSHIe COeIVHeHHBIX
TPOCOM CTQ TATH OOBIYHBIX BOJOPOAHBIX IIAPOB-30HZOB
JIuaMeTpoM Tmo ABa Metrpa. /JlivHa >TOU CBSI3KM, HaCMepTh
nepernyraBuieii  JI€TYMKOB CAMOJIETOB, [JOCTHUTAja TOYTH
MOJIyKujoMeTpa!

CAuimkoM OmMacHBIMM U TPYAHBIMM OKa3a/IMCh TOJETHI
CTPaTOHABTOB. He yIuMBUTE/NIBHO, YTO UX NEpecTaay COBepUIATh,
KOIZla CTaji0 BO3MOXXHO BeCTU HCC/Ie[0OBaHUSI C TOMOILBIO
aBTOMATUYECKUX CTpAaTOCTaTOB. OHU 3a0MPAIOTCS HA BBICOTHI 1O
COpOKa U Oojiee KUJIOMETPOB — TAKOBBI TUIOJbI COK03a XHUMUH C
BO3AYIIHOW moaywkoi. YToObl yHECTH Ha 3Ty OrPOMHYIO
BBICOTY MHOTOYMC/IEHHYIO Hay4YHYIO allllapaTypy, pa3Mepsl Liapa
IOJDKHBI OBITh OY€Hb OOJBIIUMH.

BoT Kak BbIM/IsifeNn BBICOTHBIM adpoCTaT, 3alyllleHHBbIHA B
CLIA B ceHTs16pe 1968 roja ¥ JOCTUTIIMU MOYTH MATUAECITY
KUJIOMETPOB.

BricoTa aspocraTta BMecTe ¢ MPpUOGOPHBIM KOHTEHHEPOM —
180 MeTpoB. [lepexn crapTom aspocraT ObLI 3alOHEH rereM
AJIeK0 He TIOJTHOCThI0 — C BBICOTON OH OyZeT pacCIiupsThCS.
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[Tpu crapre 06beM LIapa COCTAB/ST 935 KyOUYECKUX METPOB, a
Ha PEKOPAHO BbICOTE OH BO3POC MMOYTH B I€BSITHCOT Pa3.
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Cro mpodeccuii BO3ayUIrHOro mapa

WccnenoBanre BepxHUX C/IoeB aTrMocdepsl CTajo He
eJUHCTBeHHBIM MOJIe3HBIM JeoM aBTOMAaTHUYeCKUX
CTPaTOCTATOB.

Ha ogHOM M3 HUX KOHTeiiHep C mpubopaMu ObLI 3aMeHeH
¢doToxoHTeitHepoM. C  BBICOTBI TPUALQATH  KUJIOMETPOB
aBTOMaTHUYeCKU MIPOM3BOAMINCH CHUMKH 3eMHOH
MOBEPXHOCTH — OHM OBbUIM JOCTABJI€HBI Ha MApAIIIOTe Ha
3eMJII0 U OKa3aJIuCh OTJIMYHOT'O KauyecTBa.

Ecnn 3aIllyCTUTh co CcTpaTocTaTa HeOOIBIIYIO
MCCIe0BaTeIbCKYI0 pPaKeTy, TO OHa CMOXeT JOCTUYb ropasfo
6OJIBIINX BBICOT, HAIPUMEP BMECTO [BA/ALATH ISATH MPU MyCKe C
3eM/I — CTa YeTbIpex KUJIOMeTpOB.

Benuko 3HaueHHe CTPATOCTATOB B LITypMe KocMmoca. Maio
TOro, YTO OHU OBUIM NEPBBIMU B MpeJJBepHUH KOCMUYECKOTO
npocrpaHcrBa. € HOMOLIBIO  CTPATOCTAaTOB  IOJBepraaiuch
VICTIBITAHUSIM MHOTHE CHCTEMBI M YaCTH OyAYIIMX KOCMHYECKHX
ammapatoB.  COpacbiBaHWMe €O  CTPAaTOCTATOB  Mozesel
KOCMUYECKMX CIlyCKaeMbIX QaNIlapaTOB OKa3a/loCh BaXXHBIM
aTanoM nojietoB K Mapcy u BeHepe.

[Toxanyit, HauOOMBLUIMI  ycrmex BbIMAJ HA OO
aBTOMAaTUYeCKUX  CTPAaTOCTAaTOB, BBICTyHNAaBUIUX B  POJHU
ACTPOHOMOB. JTO CaMbI MPOCTOM M JOCTYIHBIN CIIOCOO BBIBOJA
ACTPOHOMHUYECKHX NMPUOOPOB 3a TMpezesbl MIOTHOM, MBUIBHOM,
B3BUXPEHHOU aTMocdepsl, TaK MeLIapleil aCTPOHOMUYECKUM
HaOmogeHussM. MellaeT acTpOHOMaM [JHEBHOUM CBeT, roay6oi
uBeT Heba, o0/1aka, Bceraa He BOBpeMs 3aKpbIBalolie HeOOCBOJ,
OropyeHVsI IPUHOCHUT HeIPEPhIBHOE «JPOXXKaHUe» aTMocdepsl,
BbI3bIBalOlllee MeplLaHHe 3Be3J, OHO He IO3BOJsieT MOTHOCTBIO
VICIIO/Tb30BaTh BO3MOXKHOCTU ACTPOHOMHUYECKHUX MPUOOPOB —
n300pakeHre B HUX Pa3MbIBAETCH.

Tonmbko Ha OGOMBLIMX BBICOTAX MOXXHO BeCTH Haubojee
nojHble HaGMomeHUsT HeGeCHbIX TeJ, PEerucTpPUpys, MOMUMO
HCIlyCKaeéMOTO HMHU BHUJAMMOTO CBeTa, 3JIeKTPOMarHUTHOe
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u3ydyeHue Ha 6oJjiee KOPOTKHUX U 60Jjiee ITMHHBIX BOTHAX.

KopoTkoBo/iHOBOe ynbTpadroneToBoe U3IydeHue, elie
6o/ee  KOPOTKOBOJTHOBbI€  PEHTTeHOBbI M  TaMMa-Iy4H,
IIMHHOBOMHOBOe WH(QPAKpacHOe H3/ydyeHHe U elje Oosee
OJIVUHHBIE PAJMOBOIIHBI, HAKOHEI, MOTOKA MYAILIHUXCS YaCTHUI]
KOCMUYECKUX JTydell — BCe OTH BU/BI U3/Ty4eHHsI OObIYHO He
MpOIyCKalOTCsl 3eMHON aTtMmocdepoil. OHU  [JOCTYIHBI BHe
IIOTHOM aTMochepsl M CITOCOGHBI COOOIIUTH, y)Ke COOOLIMIIH,
OTPOMHOE YHC/I0 HOBBIX, MCKIOYUTEIBbHO BAXKHBIX HAYYHBIX
CBeJleHU M.

\g‘wmvmw. ARl & e e B A O D
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[ToaTOMy Tak yHOpPHO CTPEMHTCS KOCMOHABTHUKA CO3JAaTh
aCTPOHOMHYECKHe 00CepBaTOPUM Ha OKOJO3€MHBIX OpOHUTAXx,
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HeMaji0 aBTOMAaTHYEeCKHX KOCMHYECKUX O0OCepBaTOpHUi YKe
CO3aHO, BIepeaM cO3JaHHe 00cepBaTOpPUIl Ha OOUTAaeMBbIX
OpOUTANMbHBIX KOCMHUYECKHX cTaHuMsax. Mx mpooOpasom Obinu
NUI0TUpYeMblii Kopabiap «Colo3-13» U /ABe OpOUTa/IbHbBIE
craniymu  «Camor», Ha  6GOPTy KOTOPBIX  HAaXOJWJIMCh
acrpodusnyeckue obcepBaTopuu «OpHOH».

B0O3MOXHOCTM KOCMOHABTHUKU OTHIO[b HE IepevyepKUBAIOT
3HaYeHHe ACTPOHOMHYECKHUX O00OCepBaTOPUl HA BO3AYLIHBIX
mmapax — AaBTOMAaTMYeCKMX CTparocrarax. JlemeBusHa,
NPOCTOTa, yAOOCTBO HCC/IEeLOBATEIBCKOM ammapaTypsl Bcerga
BBICOKO LIEHUJIMCh HAaYKOU.

AcTpoHOMHMsI Ha as’pocTaTax, WM, KaK ee Ha3bIBaIOT
ydeHble, OGa/IOHHasT aCTPOHOMHUS, OYE€Hb MOJOJA: el BCero
oKkoj0 ABajsuaTtv sner. Ho yxe He pa3 mogHuManuck B HebO
CTPATOCTaThl C TEJeCKONAMH W JPYTUMU ACTPOHOMHYECKUMU
npubopamu. OHHM TpUHECTH HayKe MHOTO LeHHeWIINX
CBeJleHUi1, He Pa3 OKa3bIBaJINCh B POJMU NEPBOOTKPHIBATEIEN B
acTpoHOMHMU. B 5TOHl pgpeBHell HayKe B TMOC/AeJHHE TOJbI
CZle/IaHbl OTKPBITHSI, KOTOPbIE TIO MTPaBy HA3bIBAIOT PEeBOJIOLME
B aCTPOHOMHH. BosbilyI0 posib B HEW ChITPAasX CTPATOCTATHI-
ACTPOHOMBI.

YHUKaNbHBIN TOJET CTPAaTOCTaTa C aBTOMATHYeCKOH
ACTPOHOMMYECKON  CTaHLMEH, CO3J,aHHOM [TynkoBcko#
obcepBaTopueii, Obl1 coBepuwieH B 1967 rogxy. lllap Obin
Halo/JIHEH rejveM, oO6beM OOOJOYKHM IpEBBIIIAN CTO THICSY
KyOr4yecKknx MeTpoB. Bec craHimu, HEBUIAHHOM MO pa3MepaMm U
YHUBEPCAJIbHOCTH HAYYHOT'O OCHALIeHHUsI, TPEBBIIIAT CEMb TOHH.
Kakux Tonmbko mpubOpOB He OBUIO Ha CTAHIUHU — [JIABHBIU
TEJIeCKON C 3epKaJioM JHaMeTpOM OJWH MeTp, PpoToKaMepsl,
CHUMAMLIVe OTAe/bHbIe YYaCTKU COTHEYHOU MOBEPXHOCTH, U
eme MHoroe apyroe. CrneruanpHble Te/eBU3MOHHbBIE KaMepbl
nepefaBai Ha 3eMJII0 BUJUMBIe B TeJIeCKONl M300pakeHus
ConHIja, YTO MO3BOJISUIO ACTPOHOMAM € 3eMJ/IM TOYHO HABOJAMTH
TeJIeCKOTl Ha HY)XHbIe YYaCTKHU COMTHeYHOU nmoBepxHocTH. [Toce
HoJieTa HAa BBICOTE OKOJMIO [JBAJLATH KUIOMETPOB CTAaHLMS
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OTZe/Uach OT LIapa M Ha MapallloTe MSrKO OIyCTHJIACh Ha
3eM/I0, [JOCTaBUB B COXPAaHHOCTHM BCIO aMMapaTypy u
YHUKa/TbHbIe OTOCHUMKH.

[lomoGHBIEe  TONETBI  COBETCKMX  CTPAaTOCTAaTOB  —
ACTPOHOMHUYECKHX 06CepBaTOPUIl — MOBTOPSUIMCH TIOTOM He pa3
C WCIONb30BaHWEM Bce 0Oojiee COBEpUIEHHOW HAy4YHOU
ammapaTtypbl. Y1 KaXablii MOJET MPUHOCH/I HayKe OecClieHHbIe,
CBeJleHHUSI.

3amyckaauch aBTOMaTU4YecKue 1mapbl-acTpoHoMbl U B CIITA
Tam oHu monyumnu HaszBaHue «(Crpartockombi». B 1971 rogy c
MOMOIIBI0 TAKOTO «aCTPOHOMa» ObLIM ToOay4YeHbl dpoTorpaduu
IJIaHeTsl  YpaH, TMO3BOJMBIIME YCTAaHOBUTb COCTaB ee
aTmocdepsl.

HasBate pmaxxe I/1aBHble HCCIefOBaHUSI Oa/UIOHHOU
ACTPOHOMHM  HEBO3MOXXHO, CTOJIb OHHM  OOIIMPHBI U
PasHOCTOPOHHM.  Y4YeHble CYMTAIOT, YTO IepeJ, HeW
pacKpblBaeTCsi OrPOMHOe TIojie JesiTeJIbHOCTU Ha MHOrue
JeCSTKU JIeT.

YeTrslpe roja AMNUIOCH COBMECTHOE COBETCKO-(PpPaHIy3CKOe
rccaeJoBaHMe MATrHUTHOTO IO/ 3eMJU U OKOJ03eMHOTO
KOCMHYECKOro TIpOoCTpaHCTBa Mo mnporpamme «Owmera» ¢
MOMOLIBIO CTPATOCTATOB, MOJHUMABIIMXCS HA BBICOTY 0 COPOKa
kunoMeTpoB.  OcoGeHHOCTH  HcCnefoBaHHWs  TpeboBana
OZHOBPEMEHHOro  3alyCka  CTPaTOCTaTOB M3  paiioHa
ApxaHrenbcka U ¢paHuy3ckoro ocrtpoBa KapremeH E
WupguiickoM oxkeaHe. OTH pallOHBI —  CBOeoOpasHbIe
noOpaTUMBI, X COeJUHSIET OAHA M Ta YXe HeBUAMMAs CUIOBAsI
JINHUS 36MHOTO MarHUTHOTO MOJIS.

bonpmive  ycmexu  JOCTUTHYTBI HOBOM  HayKou  —
PEHTreHOBCKOM aCTPOHOMHUEH — C MOMOULIBIO CTPAaTOCTATOB. Tak
Ha3bplBaeMble PEHTreHOBCKHWE TeJIeCKOIbl Yy/IaBJIMBAlOT HaA
6O/IBIION BBICOTE HEBUAMMbIE PEHTI€HOBBI JIy4H, UCITyCKaeMble
Pas/IUYHBIMU KOCMHYECKMMH MCTOYHHUKAMM U IOJTHOCTBIO
noryionmaeMele aTtMocdepoi, — MOBEPXHOCTH 3eMJM OHU He
AOCTUTAIOT. Mexay TeM OHM MHOroe MOTYT pacckasaTb O
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npupoge HebecHbix Ten. C  MOMOIIBIO  CTPATOCTATOB,
MOJHUMABLIUXCS 0 BBICOT TMOYTHU ISITUJECSITH KAJIOMETPOB,
OTKPBITBl HeW3BeCTHble paHee W O4YeHb MHTepecHbIe
KOCMUYeCKHe HCTOYHUKA PEHTTreHOBCKOTO W3/Iy4eHHUs, B TOM
4yycjie TIepeMeHHOTO, MyTbCUPYIOLIero ¢ OOMbIIONH TOYHOCTHIO,
KaK MasiTHUK HeBeJOMBbIX 4YacoB. HUKTO M He poraapiBancs o
CyLIeCTBOBAaHMHM TMOAOOHBIX, KaK WX HAa3bIBAIOT Yy4eHbIe,
PEHTIeHOBCKUX ITy/IbCAPOB, MpeCTaB/ISIOINX coboii
yAUBUTEIbHbIE 3Be3zpI[O ny/ibcapax, PEeHTTeHOBCKOM
ACTPOHOMHHU M HEeOOBIYHBIX HeOeCHbIX Te/laX MOXXHO MPOYecTb,
B yactHocTHu B kKHUTe K. ['Mnb3uHa «B HEOOBIKHOBEHHOM MHpe».
M., «[leTckast nuTepaTypa», 1974.].

OdyeHp  UHTepecHbBl  MCCIEJOBAaHUS C  TOMOUIBIO
CTPAaTOCTAaTOB KOCMUYECKHMX JIydyell — YacTHl, BellecTBa,
MYaIIMXCSl C HEBEPOSITHO OOJIBIIOM CKOPOCTBIO M TMOKA elje He
W3BECTHO, KaK U rae ee nmpuoOpetawuux. [loBepxHocty 3eMiun
JOCTUTAIOT  JIMLIb  OCKOJKU, OpBISTM  MHKPOKATacTpoo,
NPOUCXOASIIIUX IIPU CTOJIKHOBEHHM KOCMHUYECKUX JIy4el ¢
aTOMaMM BO3[)yXa B BepXHHUX CJIOAX aTMocdeppl — caMH
NepBUYHbBIe, KaK MX Ha3bIBalOT, KOCMUYeCKHe YaCTULIbl IIPU 3TOM
rUOHYT. MeXxJy TeM WX HM3ydyeHUe HUCKITIOUYUTENbHO BAXKHO IS
HAayKd, OHM MOTYT PacKpbITb MHOTHe elle He pasrajaHHble
TaUHBI KOCMOCA.

OpHa 13 TaliH CBsA3aHa, B YaCTHOCTH, C BeJAyLIUMUCS HayKOU
NMOMCKAaMM TaK Ha3blBaeMOIo aHTHBellecTBa BO BceneHHO,
SIBJIAIONIETOCS KaK Obl 3€PKaJIbHOM KOMKENW OOBIYHOIO BEIeCTBa.
OHO cocTOMT He W3 OOBIYHBIX JJIEMEHTApPHBIX YacTHIl, a U3
AHTHUYACTHUL, — He OTPULATEeNbHBIX, a TOJOXHUTENIbHBIX
3/IEKTPOHOB (MX HAa3bIBAIOT TMO3UTPOHAMH), HE TMPOTOHOB, a
AHTUNIPOTOHOB. B sabopatopum y4yeHble YyKe HAYYHUIHUChH
MO/Jy4aTh MHUKPOJAO3bl AHTHBELIECTBA, HO CKOJIBKO €ro BO
Bcenennoii? CyuecTByIoT 11 Lje/ible aHTUMUPbI?

YT106BI HAWTH OTBET HA ITH XXI'y4He HAy4YHbIe BOIPOCHI, B
crpaTtochepy MOSHUMAIOTCS BBICOTHBIE IIApPhl C MpHUOOpaMw.
CoBeTcKHe yuyeHble CO37a/IM, B YaCTHOCTH, MPHUOOP AJ1s1 TOUCKOB
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AQHTHUBEIECTBA B KOCMOCE.

[Ipubop momusiim B crparocdepy HA BbICOTY Oosnee
TPUJALATH KUJIOMETPOB HA CTpaTocTare, ApeiidoBaBuIieM Tam
6ojee ABaAATH 4YacoB. AHTHUIPOTOHBI HAMJEHBI, HO MOKa HX
MaJIo JJIsl TOTO, YTOOBI CYJUTh O HAJIMYUY AaHTHMHPOB B Hallei
lanakruke. Hy 4TO K, TMTAaHTCKU#M CTPATOCTAT TOTOB K HOBBIM
cTapram.

BriepBbie ¢ MOMOILBIO CTPATOCTATOB yueHble OOHAPYKUIH B
CcOCTaBe KOCMHMYECKMX JIyyell O4YeHb TsDKesble YaCTHULBI,
noJoGHbIe SIIPY aTOMa YPaHa, CaMOMY TSDKeJIOMy HPUPOJHOMY
ATOMHOMY SIZDY.

KocMmuyeckue nydyr BecbMa MHTEPECYIOT HAyKy elle |
NOTOMYy,  YTO  C/AYXXaT  CBOEOOpPasHBIM  KOHKYPEHTOM
crHXpo(da30oTpPOHaM, UHWKIOTPOHAM U APYTHM YCKOPHUTEJSIM
d/IeMEeHTAapHBIX YaCTUIl, CTOSIIUM HbIHE HAa BOOPYXEHUH
$UBUKYA BBICOKMX DHEPTHii. YCKOPHUTENIH MpeJCTaB/SIIOT cOo00i
OOBIYHO THUIAaHTCKUE U [JOPOTOCTOSILIVME COOPYXKEHUs, OHHU
SIB/ISIIOTCSL B OTOM CMBbIC/Ie, TOXKATyi, peKOpJCMeHaMH U He
UMelT cebe paBHBIX B COBPEMEHHOW JKCIePUMEHTAabHOMI
TeXHHWKe. OTO [eHCTBUTENbHO YyAO Beka. KM  HyxHBI
MHOTOKH/IOMETPOBbIE, IUKIOMUYECKHEe COOPYXEHUS UL IJIsi
TOro, 4YTOOBI B HUX PA3TOHATH [JO YYZOBULIHO OOIBIINX
CKOPOCTeHl HUYTOXXHO Majible YAaCTUYKU BellecTBa, KOTOPbIe U
YBUZETH-TO HEJb351 HUKAKUM CIIOCOOOM.

KakoBa uWpOHMSI TPUPOABI — 4YeM MeHblIe pa3Mepbl
M3y4aeMbIX YaCTHI, TeM Oosibllle HeoOXOAMMbIe pas3Mepbl
«MOJUTOHa» Ansgs ux wusydyeHus:!! W Bce moTomy, dUTO
NPOHUKHOBEHHE B IyOWHBI BelllecTBa, B CaMble COKPOBEHHbIE
TailHBI €r0 CTPOEHMs], HeM30eXXHO TpeOyeT OrPOMHBIX JHEPTHH,
TeM OO/MBLUIMX, YeM MeHbllle WHTepeCylolje y4YeHbIX pa3Mepbl
KPYIIMHOK BellectBa. [Ipuposa kak Obl M03abOTHUIACE O
COXpaHEHWHU CBOUX TaWH, OKPYXUB UX BBICOYEHHBIM
SHepreTU4eCcKUM OapbepoM.

Ho mpupoma «mogymana» W O TOMOIIM JHOAAM B
NpeosioieHNH ee JXe Oapbepa. B mM3yuyeHHBIX NOKa elle He O
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KOHIIA CYyLIeCTBYIOIIMX TIfe-TO BO BcereHHON NPUPOAHBIX
«yCKOpHUTesNsax» (3araiky MOJOOHBIX YCKOPUTEIEH IMOMOTAoT
pasrajaTh, B YaCTHOCTH, BO3JYIUHbIE LIAPbI) 3/I€MeHTapHbIe
YaCTHLBl PA3TOHSIIOTCSI /0 KOJOCCAJIBHBIX, OKOJIOCBETOBBIX
CKOpocCTeit, 06pasyst KocMuyeckue nydu. VIHOM pa3 ux dHeprus
BO MHOTHME MHWJUIMApJAbl pa3 Oosblie, yeM B Hanbojiee MOLJHBIX
YCKOPHTEISIX.

MuKpoCHapsIAMKA-4aCTULIBI, pasroHsieMsble B
71a60paTOPHOM YCKOPHUTeJ/Ie, HANPAB/SIIOT HA CllelHUabHbIe
MUILIEHH, M Yy4YeHble H3Y4YalOT MPOLECChl, MPOUCXOZSIINE MPHU
CTOIKHOBEHMSX, KOrJa OJHM YacTHLbl THOHYT, a Jpyrue
HapoXzawTcs. Eciv BbIHeCTHM MMILEHM 3a Tpefesbl IUIOTHOMN
3eMHON aTMocdepsl, TO Ppoab OGOMOGApPAUPYIOIIMX  HX
CTPEMMUTE/NbHBIX  MHUKDOCHApsIJUKOB C  YCIEXOM  MOTYT
BBITIO/THSITH KOCMUYECKHE Ty4H.

W1 BoT aspocTaTsl YHOCAT B HeOO NOJBelIeHHbIe 10, HUMHU
MUILIEHU B BUJe POTOIUIACTUHOK C TOJNCTBIM CJIOEM 3MYJIbCHU, B
KOTOPOM OBICTPO/IETSIIIME YACTULBI OCTABJISIIOT CBOW CJIE/bI-
TPeKHM. OTH MHLUIEHHW, BO3BpallleHHble Ha 3eMJl0 ¢ OoprTa
VICC/IeJOBATEIbCKOTO HMCKYCCTBEHHOTO CITYTHUKA, COZepKaT
IeHHYI0 Hay4yHyl0 HHQPOPMALMIO: BeAb CIYTHUK JBIDKETCS
BooO1e BHe aTMocdepsrl. Korga mocse yeTsipex CyTOK MoJeTa 1o
opbute cnyTHUKA «VIHTepKOoCcMOC-6»,  3amNylleHHOTO IO
mporpaMMe HAy4YHOTO COTPYAHUYECTBA COLMATMCTHUYECKUX
CTpaH B ampese 1972 TOJa, JparoLeHHbI KOHTeilHep Co
crielaIbHbIM ~ POTOSIMY/TBCMOHHBIM OJIOKOM OBIJT  YCITELTHO
BO3BpallleH Ha J3eMlo, TO 00BbeM IOTy4eHHOH Y4YeHBIMHU
Hay4YHO# MHPOPMALMHK GBI UCKITIOYUTENBHO GOIBILINM.

Ho xoTb cTpaTocTaThl M He NOKUAAIOT aTMOcdepy, KoTopas,
€CTeCTBEHHO, HECKOJbKO YXYALIAeT YCJIOBHS DKCIIEPUMEHTA,
3aTO WX 3aMyCK KyZAa Mpolle U JelieBse, YeM crnyTHHKa. Hayka
YCIEIIHO MCIO/Ib3yeT Pas3Hble CPeJCTBa AJIs1 PelleHUs] OJHON U
TOM >Xe 3amayu. M Kak xapakTepHO [/ COBPEMEHHOU HayKH,
YTO /iBe CTO/b, KaXeTcs, OTAaJieHHble ee 00/JacTH, Kak
ACTPOHOMMUSI, M3y4alollas MHUP KOJIOCCA/TbHBIX NMPOCTPAHCTB, U
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¢usuKa 37IeMeHTapHBIX 4acTul, WHTepeCyolasics
INPOCTPAHCTBOM  McCYe3amlle  MajblM, OKasblBAlOTCA B
e CTBUTE/IbHOCTA COIO3HUKAaMM, HaXOJSIMMHCA Ha OJAHOM U
TOM JKe y4acTKe Hay4HOTO ppOHTa.

Y Hac B cTpaHe paboThI MO a3pOCTaTaM HAYaIMCh BCKOpe
nocse Benukoit Okrsiopbckoit peBomonyu. [1o ykazanuo B. U
JlennHa yxe B jekabpe 1917 roja Obita  oOpa3oBaHa
Bcepoccuiickast Ko/ierus 1o yrnpaBieHHI0 BO3AYIIHBIM (IOTOM,
KOTOpasi 3aHMMaJach M aspocTaTaMu. B urone 1920 roga npsimMo c
Kpacnoit mnomazau B Mockse, rae mpoxojuia MHOTOTBICSYHAS
JeMOHCTpalus MOCKOBCKHX pabounx, noJ, 3BYKH
«MHTepHauyoHana», MOjA  IpPOM  OPYAUHWHOro  cajioTa
TOP)XECTBEHHO CTAapTOBajl B IIOJE€T IEepPBbI  COBETCKUU
Bo3aywwHbIN Wap «III MHTepHanyonan».

A B JHM mpa3gHOBaHWS NATOM romoBIMHBI OKTAOps, 8
HOsI0pst 1922 roja, u3 KyHIeBa, HBIHE TOPOJCKOTO paloHa
Mockssl, aspocrat «KpacHas MockBa» oTmpaBu/icsi B IOJeT,
CTaBIIMH y)Xe cOThIM 1o cueTy! OH 3aBepIUMJICS Yyepe3 22 Yaca 10
MuHYT B Kapenuu, Hepaneko ot IlonsipHoro kpyra, U okasascs
pPEKOpIHBIM MO ganbHOCTHU (1273 KUJIOMeTpa), BbICOTE (5330
METPOB) U TNPOJAO/DKUTENBHOCTH — 33 PyOeXoM Tak elle He
netanu. Mosozasi coBeTCKasi adPOHABTHKA 3asiBUlIA O cebe B
nonHbIi rosoc. C Tex Mop aspocTaThl CTAapTOBAU C COBETCKOM
3eMJIM OeCcYMCIeHHOe MHOYKeCTBO Pas.

bsl10 BpeMs, Korja BO3ylIHbIe HIapbl UCIIPABHO CYXXKUJIH...
noytasiboHaMu. Korma Tlapmwxk ObUT  OCaXKAEeH MPYCCKUMU
BoMickaMM B 1870 rosy, ¥ TIOTOM, B OeccMepTHbIe [JHU
[Tapmxckoilt KOMMYHBI 1871 roZia, IOYTa M3 OCAXKAEHHOTr0 ropoja
AOCTaB/s/Iach € MOMOWIBIO BO3AYWHBIX wWapoB. Jleraror
MOYTOBbIE A3POCTAaThl MHOIZA U B Hallle BpeMs, HO, IJIAaBHBIM
o6pa3oM, BO BpeMsl Pa3/IMYHBIX BBICTABOK. [lojeTsl wiapos c
NOYTOM NPOM3BOAMINCh, HampuMmep, Ha MexayHapoaHOU
BBICTAaBKE ABHAMOYTOBBIX MapoK B byzmamemrre. Peiicbl 6blin
HeJaJIeKUMHU — W3 FOPOJCKOrO NMapKa B OKPECTHOCTH CTOJIMLBI.
[MaBHOe 3aKaO¥azoch B APYroM — TMOOBIBaBLIME Ha IIape
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MapKH TIaCHU/InucCh, K pPadoCTH (l)I/I]IaTe}II/ICTOB, crieraJibHbIM
MOYTOBBIM LITEMITENEeM «ba/sloHHas modra».

(o

Tf’;;ﬁﬂ(j; F]‘

He mnorepsiin NOMHOCTBIO CBOEro 3HA4YeHHUsI BO3JAYLIHbIE
IIapbI-MyTeLIeCTBEHHUKHU. B cBoe BpeMsi OHM ObI/IM e/iBa /TN He
eAMHCTBEHHBIM CPEACTBOM JOCTI)KeHUs TInyouH Adpuxu,
MOJISIPHBIX PAalilOHOB U JAPYrUX TPYAHOJOCTYIHBIX MeCT Ha
3eMHoM wiape. IlomHuTe 3HameHuTwIli poMaH JKrons BepHa
«[lsTp Hemenp Ha BO3AYLWIHOM IHape»? JTO OB TMEPBBIA WUz
MpOC/IaBUBILIEH MHcaTeNlss cepuu poMaHOB «HeoObIKHOBeHHbIE
MyTellecTBUs», U OH Cpa3y IIpUHeC eMy c/1aBy. Bo3aylmHbii map
«BukTopusi» ¢ Tpems maccaXupaMu IlepeceK efBa /U He BCIO
Adpuxy.

Yepes cTO c IMIIHUM JIeT TOcJie NosiBieHUs poMaHa JKiosns
BepHa, B 1973 rofy, TpM aHIJIMYaHUHA HA JBYX MOHroiabdbepax
czleslav MOMBITKY nepeceub Caxapy, HO 3a Mecsl, IojieTa, 1ocje
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TpeX C TOJOBUHOW ThHICSTY KUJIIOMETPOB TyTH, OBLIO
M3PaCcX0/lOBAaHO BCe TOIUIMBO, U MOJIET 3aKOHYMJICS JOCPOYHO. B
1970 ToAy OblJla TOMBITKA TpeX CMeJbYaKoB Iiepecedyb Ha
BO3AyLIHOM 1ape AtiaHTudeckuid okead u3 CIIA Bo ®panuuio.
VYBBI, MX MOJIET 3aKOHYWJICS He TaK YAAYHO: IIPOoJieTeB IIPHUMePHO
BOCEMBCOT KHJIOMETPOB, IIap yIas B BOLY.

Cronp jXe HeyJayHbIMH OBUIM U CJIeAyIOl[He TMOTBITKH.
IIoka okeaH He MOKOPSIeTCH..

Korga-To BO3AyIIHBIM LIapaM MPOYMIHA OO/bioe Oynyliee.
darap [lo ommceiBan ¢aHTaCTUYECKHE MIAPBI-TUTAHTHI HA
nBect maccaxupoB. K cepesmnHe mpomioro Beka Moja Ha
BO3JylIHble IIapbl 3axjecTHyna EBpomy. K yemy Tonbko He
npe/ijlarajy TOrga NPUCIOCOOUTH BO3AyLIHbIe mapbl! M B mryTky
1 Bcepbe3. BpeMs BHeC/10 CBOU NOMPABKU.
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«C/IOH Ha BepeBOYKe» U «JTUPT B KOCMOC»

EnBa nmu He mepBoe NMpaKTHU4YecKoe MPpUMeHeHHe BO3JyIIHBIX
IIapOB HOCUJIO BOeHHBIN XapakTep. B BoiiHax koHua XVIII Bek:
dpaH1y3cKHe BoiiCKa MPUMEHWIN IPUBSI3HbIE BO3AYIIHBIE LIaPhI
AJIs1 pa3BelKU PACIIOIOKEeHUsT MMPOTUBHUKA. [I/1s1 MOJOOGHBIX Ke
LHeseil OHU NPUMEHSUIMCh W TO3JHee, BIUIOTb A0 MMHYBIIeH
MHPOBOM BOWHBI. B Tra3erax BOEHHOTO BpeMeHHU 4YacTo
Co001aI0Ch 0 MoJBUrax repoeB-pa3BeJUMKOB u
KOPPEeKTUPOBIIUKOB apPTU/UIEPUICKOTO OTHS C TPUBSI3HBIX
adPOCTATOB HAOTIOAEHUS.

B mamsTu mofeil crapiiero NOKOJIEHUS He W3IJIAAUTCS
KapTHUHA HOYHOTO MOCKOBCKOTO He0a C COTHSIMHU CMYTHO
BU/JHEIOIMXCS a9POCTATOB 3arpakAeHUs1 — «Kombac», KaK MX
TOTZAA Ha3bIBasu 3a GpopMy. A HEM 3THU IMTaHTCKUE «KOT0AChI»
IO MyCTBIHHBIM YyIMLIAM MOCKBBI BOJM/IH, KaK CJIOHOB Ha
BepeBOYKe, [eBYIIKM — BOWHBI NIPOTHUBOBO3AYLIHOW OOOPOHBI.
OTH «CJIOHBI-KOJIOACKI» JHEM MHPHO TMAC/IMCh 3a BEPEBOYHOM
3aropoIKOM Ha MHOIMX IUIOWAAsAX MOCKBBI, Jaxe B CaMOM
LeHTpe, Ha Iutowaau CBepasoBa, @ Be4epoM MX MOJHUMAIU Ha
BBICOTY YeThIpeX-ISATH KUJIOMETPOB Ha CTa/JIbHBIX TPOCAX.

Ho He nans1 BOWHBI pOXXJEeHBI aspoCTaThl, B TOM 4YMCIe U
NpUBSI3HbIE. Y HUX HEMAJIO Jie/1 HA MUPDHOH 3eMIIe.

Tak yX ckiagpiBaeTcsi HHOTAA Cyzb0a JTIofei, 9To Cy)X/1eHO
VM CBEpIINTH, Ka3ajoch, camoe HecObITouHOe. Korma coBcem
elle MOJIOJeHbKMH KamuTaH Bukrop IlukankuH mnpepnoxun
reHepasly pa3BejbIBaTh M COOOLIATH MO palU C NPHBSI3HOTO
adpocTaTa, IZe PacCHOIOKeHbl apTHU/IepUiicKue O6aTapen U
TAaHKOBble KOJIOHHBI T'HMT/II€EPOBLEB, TO K €ro mpeJJOoXeHUIO
OTHeC/IMCh HenoBepunBo. Ho 3a Tpu [AHS OH OOGHAPYXUI
BOCEMHAJI[aTh BA)XXHBIX Leseli U TONBKO C TOMOILBIO
ncrpebuTeeil Bpary, OolleJIOMJIEHHOMY /eP30CThI0 COBETCKOTO
pa3BeAuMKa, yanoch cOUTh aspocrat. Kamutan 61aronomy4Ho
IMPU3eMJ/IMJICS Ha MapaulioTe.

He pas aspocraTbl wurpaau poib KOPPeKTHPOBIIUKOB:
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ApPTUJUIEPUNCKAI OTOHB N0 PeNXCTary TOXe KOPPeKTUPOBAJICs C
aspocrara.

— lVMeHHO B Te Trpo3HBIe [AHH, — TOBOPUT [eKaH
dakynpreTa  MOCKOBCKOTO  JIECOTEXHHUYECKOTO  HMHCTHUTYTA
JoueHT Bukrop Muxaiinosuy [IukankvH, — 3apojuiace y MeHs
uaesi CO3JaHUSI YCTAaHOBKW, KOTOpasi Temepb NpPHU3HAHA
n3obpereHUEM.

YcTaHOBKa NpefgHa3HavyeHa JJis1 MUPHOTO fiejla — TpeJsieBKU
Jleca, TO  eCTb  TPAHCIHOPTHUPOBKU  CpyO/JIeHHBIX  Ha
J1eco3aroToBKax JepeBbeB K goporaM. HMcmbiTaHus ycraHOBKM
MpOXOJUIU B 1970 rojy He ciaydyailHo Ha KaBkaze — moutu
TPeThb JIeCOB Halle CTpPaHbl HAaXOAUTCS B TOPHBIX paliOHaX, rae
BeCTH JIecO3aroToBKU TpyAHo. [loce Toro kak Mory4ue gepeBbsi
cpy0OseHbl, MX TaUAT COTHU METPOB C TMOMOLIBIO TSDKEJIbIX
TPAaKTOPOB-TPENEBUIMKOB TI0 TOpHOMY 6e3fgopoxbio. [lpu
HCIBITAaHUSIX POTb TPAKTOPA JIeTKO BBINOJNHUIL... adpocraTt. OH
3aBUC HaJ, JIeCOM, /1IecOpyOBl 3aleluand CpyOJeHHbIe [epeBbs
TPOCaMH, CIYLIeHHBIMU C adPOCTATa, U OH, KaK MOLIHBIN KpaH,
MOJATAlM/I HUX K JIeCOBO3y Ha Jopore. BmMecTo HeCKOIbKHX
TSDKeJIbIX YaCOB — CYUTAaHHbIe MUHYTHI. be3 noBpexxgeHus neca
M TOYBeHHOro mnokpoBa. l[opa3go gemenne. W rmaBHOe, B
HeJJOCTYITHOM palOHe.

Ho nouyemy Tonpko sec? Y KpaHa-aspocTaTa LIMPOKOeE ToJjie
MpHUMeHeHUs. Y Hac B CTpPaHe adpocTaT C OJIeCKOM peIiuI
CJIOXKHYIO 33/la4y YCTAaHOBKM KPBIIIY Ha BBICOYEHHOU 3aBOJACKOM
TpyOe.

166



OpvH COBeTCKMH UIKOJIBHUK IPeJJIOXU 3/IeKTPUYeCKUN
TPAaKTOp ¢ TIHUTaHUEM dYepe3 a’3pOCTaT, a MOCKOBCKUM
WHXeHep — QadpOCTAaTHUYeCKyl [OXJAeBaJbHYI MallWUHY,
6ykcrupyeMyo TpakTopoM. [IpumepoB MHoOTO.

M HTepecHO MCNONb30Balu NPUBS3HON aspoOCTaT TOPHSKU
KpuBopoxpst — OHM YyKpenmuId IOJ HHUM MOIIHbIe
3/IeKTpUYecKre JIAMIIbl U MOJHSUIA a9POCTAaT Ha BBICOTY JBECTH
MeTpoB. B Kapbepe, rme 106bIBaeTCs pyZia, HOYBIO CTAJIO CBETIIO,
MOJKHO OBLJIO Jja)Ke YUTATh raseTy.

[lomoraloT mnpuBsi3Hble a3pocTaTbl U HayKe. M 3BecTHBIN
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¢panny3ckuii okeanorpad YKak Kycro pgns wsydeHus >XusHU
KATOB  CTpe/s/I B HUX  MaJIeHBKMMHM  TapIlyHaMH,
NPUKPEIUIEHHBIMM JJIMHHBIM, B MOJITOPA KWJIOMETPa, TPOCOM K
IIaBy4YeMy Oyl0o Ha MOBEPXHOCTH OKeaHa. UTOOBI He MOTEPSITh
Oyii W3 BUAY, K HeMYy TMPHUBS3bIBAJIM HeOOJBIION BO3MYIIHBIN
IIap, 3a KOTOPBIM yAOOHO CIeUTH C TIOMOILBI0 PAIHOTOKATOPA.
Tak ypamoch M3y4uTh TNOJBOJHbIE IepeMeIeHUs] KUTOB U
crmoco6b!I MX BbIXOZA Ha moBepxHOCTh. Korga coBerckue yyeHsle
NPUHSUTM ~ y4acTMe B  TPOBEJEHUU  MEeXJYHapOJHOTO
«TPONUYECKOTO 3KCIIEPUMEHTa» B ATJIaHTHUKE, TO HapAAy C
HCKYCCTBEHHBIMM CIlyTHUKaMu «MeTeop» GbUIM HUCIOTb30BaHbI
M Hay4HO-MCCIefoBaTe/NbCKue KOPabIu, C KOTOPbBIX, MOMHUMO
NpoYero, 3aMyCKaad TMPHUBS3HbIE adpPOCTAThl [/ M3y4eHUs:
MPHUBOJSHOTO CJI0s1 aTMOChEpHI.

ﬁapcﬂﬁ bl B%ymmm JARKAEHUT
HA YAHUAX BOEHHOW Mocksbl

Eme nBa mpumepa C1y)XObI adpOCTaTOB HayKe OTHOCATCS K
OYeHb TOHKMM M BA)XHbBIM HAy4YHBIM 3KCIIEPUMEHTAM, OHU
MPUBOJSTCS [JIsl 4YuTaTesneil — maoouTeneit ¢usuku. MokeT
ObIThH, B OyZylLleM OHU MOCBATST ce0st 3TUM MpobiemMam.
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[TepBbIil MpuMep CBsI3aH C M3yYeHHeM B3pbIBa — I'PO3HOTO
SIBJIGHUsI, TIOJIe3HO C/Iy)Kalllero 4YeyioBeKy, HO HWHOH pas
BBIXOJSAIIEr0 H3-10J, KOHTposs. M3ydaTh B3pBIB C/I0XXHO: OH
IpOTeKaeT B HUYTOXXHble MIHOBEHUS], C OTPOMHOMN CKOPOCTBIO,
BOCITPOM3BECTH MOILHBIH B3PBIB B TA0OPATOPUH Heb35l.

[Tomor Bo3ayIHBIH Wap.

Wrak, wmap, JuaMeTpoM [JecsiTb MeTpOB, HAINOJIHUIN
B3PBHIBYATOM Ta3000pa3sHOM CMEChI0 U TIOABECHIA 3ITOTO
B3PBIBOOIIACHOTO «C/IOHA Ha BepeBOYKe» JJIMHON OKOJI0 BOCbBMHU
MeTpOB. 3aTeM BOCIUIAMEHUIM Ta3 U C IIOMOUIBIO
BBICOKOCKOPOCTHON KHHOCBEMKU YCTAaHOBMJ/IM, KaK IPOTeKaeT
B3DbIB.

Bo BTrOopoM ciyyae ¢U3MKM MONBITANNUCHh HCIOTH30BATh
BO3JYUIHBIM LIap W BOBCE [JisI HEOOBIYHOU LIeIM — CO3AaHUS
NPOCTPAHCTBA, B KOTOPOM He ObLIO Obl MarHUTHOIO TIOJISI.
MaruuTHoOe nojsie 3eM/IM 3alO/IHSIET BCe BOKPYT, @ YYEHBIM AJIs
peiieHusi psga  (QyHAAMEHTAJBHBIX  HAy4HBIX TMpobieM
HeOOXOJMMO /il JKCIepUMEHTa XOTh U HebosblIoe, HO
MOJIHOCTBIO JIMIIEHHOe MAarHUTHOTO IO IPOCTPAHCTBO.
OxasblBaeTcs, C€O3JaTh IMOAOOHOE «IIyCTOE» TPOCTPAHCTBO
dbaHTacTUYecKn CM0XKHO. MoXKeT ObITh, TepBbie MPOOIECKH
ycrexa TMOSIBUIMCb, KOTJA pelIMId MCHO/Nb30BaTh IIApbI-
KaHHUOAbI, pasMecTuTh Iwap B miape. O6a HaJyBHBIX IIapa
OBLIM TTOKPBITHI TOHYAWIIMM cI0eM MeTassla Huoous. CHavana
Iapbl GBUIM IUIOTHO YNAKOBAHBI, YTOOBI MEXAY UX 000T0YKaMHU
IPOCTPAHCTBO ObIO MHMHHMAJBHBIM, a 3aTeM HapyXXHas
0060/1049Ka OXJIa)XKAeHa MOYTH 0 aGCOTIOTHOTO HYJIS, AJIsl Yero ee
MOMEeCTHU/IU B XUJKUW renuii. [Ipyu cronp HU3KOU TemmepaType
HUOOUIT TpuoOperaeT HeOOBIYHbIE, TOUCTHHE CKa30YHBIE
CBOMCTBA TaK Ha3blBaeMOM CBepXIPOBOAVMOCTH U, B HaCTHOCTH,
CTAaHOBUTCS HEINMPOHUIIAEMBIM [JII MAarHUTHOrO TOJsl, He
nporyckaet ero. Ilocse TOro Kak Hapy)XHBIH IIap ObUI HAAYT,
obpaszoBaBlIeecss MeXAy 06eruMH O00O0JT0YKaMH MPOCTPAHCTBO
OKa3ajioch IOYTH JIMIIEHHBIM MAarHUTHOTO moas. YToOsI
HIOJTHOCTBIO OT HEro M36aBUTHCS, TOT K€ MPOLEeCC MOBTOPHIIU C
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BHYTPeHHell 000/JI0YKOU. Y)X BHYTPb Hee MAarHUTHOMY IIOJIIO
NPOHUKHYTh IOYTH HEBO3MOXHO, TeM O0ojiee 4YTO TPOLEeCC
MOXXHO TIOBTODSITh emje U emle. TaKk ObUIM [JOCTUTHYTHI
PeKOpAHbIe pe3y/IbTaThl B < U3HUUYTOXXE€HUW» MAarHUTHOI'O MOJISL.

[IpuBsi3HBIE a3POCTATHI MOTYT NOMOYb U B CTPOUTENbCTBE. B
JleHVHTpaie a3poOCTaThl MOMOTAIT OOBIYHBIM CTPOUTEBHBIM
KpaHaM — C UX IOMOLIBIO yAAETCs TIOSHIATh HeOObIYHO OOosbLIMEe
Ipy3bl, Ha HEJJOCTIKUMYIO IpyruMu criocobamu Beicoty. B CIIIA
C MOMOILBIO ABYX NMPUBS3HBIX adPOCTATOB YJA/IOCh YCTAaHOBUTD
KYI0/I000pa3Hyi0 KPOBJIIO CTPOSIILIErOCs 3JAHUSI 32 HEBHUJAHHO
KOPOTKMI cpok. Ha sipmapke-BeicTaBke B Hbio-Mopke B 1964
roJly HW3rOTOB/JIEHHYI0 W3 CTEKJIOBOJOKHA KpBIIY OOJIBIIOrO
NMaBU/IbOHA  IUIOWQJbI0  LIECTHCOT  KBAJPATHBIX  METPOB
yaep)XyBana TuUpiAsHAa Bo3faywiHbiXx apoB! Cekper sTOro
OPUTMHA/IBHOTO 3pejuiia ObI MOHSATEH He BCEM — KPbILIA
OmMpanach, COOCTBEHHO, Ha HEBUJUMYIO CTa/JbHYK MauTy, a
IIAPBI HATSATUBAIA OAJaXUH KPBILLIH.
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[To ogHOMY M3 MPOEKTOB MepeKphITUsi GyTOOTBHOTO OIS
llenTpanpHoro craguona umenu B. WM. J/lenuna B Jly)xHuKax 1
MockBe Kpblllia ZO/DKHA MOAJEPXXUBATh cebst... cama! J{sist aToro
ee TIIpeANoOJIAaraloT  CJeslaTh  COCTOsIell M3  MHOXecCTBa
MPO3PAaYHBbIX  TMOJUITHUIEHOBBIX  TMOJAYLIEK, HAMOJIHEHHBIX
rejaveM. DTH MTHEBMaTHYeCKHe «KAPIHUYN» HYXKHO yZEpPXXHUBATh,
WHavye OHU yneTAT. YToObl BeTep He yHeC KPbILIy-adpOCTaT, ee
NPUKPENAT K OTMOSCHIBAIOIIEMY BEPXHIOID YacTh TPUOYH
)KeJ1e300€ TOHHOMY KO3BIPBKY.

M HTepecHYI0 U/ieI0 CO3JaHMsI BBICOTHOM 3aBOJCKOM TPyObI
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BBICKa3aJ/l COBETCKUI M300peTaTesib, OHA 3allATEHTOBAHA B Psfe
cTpad. MbI y)Ke paccKasbiBaiv O HAaJyBHBIX TPy6ax, HO TYT pedb
uzet o Tpybe nerarouieii. Ee 060/1049Ky npeaiokeHO HAaMOMTHUTD
rejiieM, U TOTZAA TPyOa B COTHU METPOB BBICOTOM, BBIBOJSIIAS
IbIM Y ra3bl 32 001aka, OymeT cama cebst Jep>KaTh B BO3yXe.

oTATbi-MOAbEMHE,
&QP Ucnbifi bIBAifJ-]E/q '€ KPAny,

49P04HHAMHH ECJ'QS‘H TPYE‘E

. | T IL i 1 4:

-:ﬁ

‘03,5, u-erJE uj,ﬁ.Pb."
NOAAEPXHEACT
Kpbn.uy MABMABOHA (cwa)

M euwie ofuH, TOXXe BecbMa CMeJIbIii MPOEKT pa3paboTaH
COBeTCKMMU y4eHbIMU. OH KacaeTcsi Mpo6ieMbl UCIIOTb30BAHHUS
JApOBOM DSHEPruM CTPyHHBIX Te4YeHUIl BO3AYLIHBIX pekK,
oOHapy)XeHHBIX B BepxHell aTMocdepe HIApaMU-30HAAMH, AJIST
MMPOU3BOACTBA CTOJIb HY)XHOU JIOSIM 3/1eKTpodHeprur. Ho Kak
NMOJHSATH HA BBICOTYy [JecsiTb — [JBeHaJlUaTb KUJIOMETPOB
BeTpsIHOU aABUraTesnb? [l7s 3TOro U mpejjioXXeHO HCIOIb30BaTh
«CJIOHAa HA BepeBOYKe» — TPUBS3HON aspocrart. Hu opun
CTAIbHOM TPOC He YAEPXKUT ero B BO3AyXe, U He OyAb XUMHH,
CO3JaBIIel CBepPXIPOYHbIe CUHTETUYeCKHe BOJOKHA, IIPOEKT He
Mor Obl MOSIBUTHCS. HO Hy)XHBIE TPOCBHI €CTh, U OHU BIIOJIHE
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MOTYT YAepXXaTh pByLjUecs I0J, YparaHHbIM HANopoM
CTPAaTOCTATBl — BeTPOJJEeKTPUYECKHe CTAaHIMH. Bec Kaxzpoun
CTAaHLMMU MOUJHOCTBIO O JBYX TBHICSY KHUJIOBATT C BETPOBBIM
KosmecoM (TOXXe HAZlyBHBIM) ITHUAMETPOM B HECKOJBKO [IeCATKOB
MeTpOB U BCeM OOOpYyZOBaHHWEM [JOCTHUTHET TPUJLLATH TOHH!
[Toka anst UcBITAHUN CO3ZaHa cepeOpPUCTast MOJE/b CTAHLIUH-
aspocTaTa B OJHY JeCSITyl0 HaTypaJbHOU BeJIMYMHBI, HO U OHA
vMeeT [JMHY JecsiTb MeTPOB M AuUaMeTp JBa C IOJOBUHOU
MeTpa.

wJJ T B KOCMOCH
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BBITHh MK He ObITH?

— Jupmxkabip HYyXeH!

— Hert, gupmxabipb He HY>KeH!

JTy C/IOBeCHYIO Ayd/b BelyT Ha CTPaHUIAX XXYPHAJIOB U
raseT ydyeHble U crieqdaaucTel. [louemy oHu copsr?

M3BecTHBIe HaM as’poCTAThl HEyINpaBsieMbl, YTO HHOI[A,
KaK Mbl 3HaeM, CTAaHOBUTCA HMX BaXXHBIM [JOCTOUHCTBOM, HO
TOJIBKO He B C/Iy4ae, KOrZa pe4yb UjeT O BO3JYIIHOM TPaHCIIOpTe.
[Taccaxvpbl AO/DKHBI NMPHUOBITH TOYHO IO HA3HAYEHUIO U B
YCTaHOBJIEHHBIN CPOK.

Kakux TOnMpKkO wuJeil He BBIABUTANM, 4YTOOBI CJenaTh
aspocraT ymnpasasieMbiM! [lepBble NMpoOeKThl MOSIBUMHCH MOYTH
cpasy 3a B3nmeToM MoHronabdbepa. Ha pucynke, nso6paxaroiiem
daHTaCTUYECKU yHpaB/sieMblil BO3AYIIHBIM IIAp, KaKUM €ro
BU/Ie/T AHIIMHACKUI U300peTaTesb B 1784 TOMLy, BUAHBI KPbIIbS U
napyca Ajs IOJeTa B 33a/ldHHOM HAIpPaBJI€HHM, a KPOME HHUX,
elle M J0Ma, OOYKM C MPUIIACAMHM, MYIIKHU, U Ja)kKe HebOombLIas
uepkoBb! Ho mouemy pycckasi LiepKOoBb Ha aHIVIMMCKOM Liape?
OxasbiBaeTcs, J1eT d4epe3 JB3JAlATh II0C/Ie TIOSIBIeHUS B
AQHIJIMMCKOM JKypHaJle 3TOr0 IPOEKTa U3BECTHBIM B TO BpeMs
BO3JyXOIUIaBaTe/Ib-aHIJINYaHUH TMpeJJIOXU/ ero, BbIJAaB 3a
pa3paboOTaHHBIM MM CaMHM, PYCCKMM BjacTsM. A ans
OOCTOBEPHOCTH [JOOABHJI LEPKBYIIKY, Ja elje 3aMeHHJ
OPUTAHCKOTO JIbBa, KPACOBABILEroCs CBepXy IIapa, IHeTyxom!
YXynpH1YeCcTBO-TO pOgUIOCh paHbllle MOHTOTb(bepPOB...

Y106bl aspocTaT OB YIpaBAsSeMbIM, HAa HeM HYXeH
JBUTaTe/b, KaK Ha camosete. M Torma oH mnpeBpaTuTcs B
oUpMWKabnp — 2T0 ¢paHIy3CcKoe CJIOBO UM  O3Ha4yaeT
«yIpaBsieMbI».
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"Paspseporo BIAY LKoo
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[TepBerit gupmwxkabne B3neren B 1852 rogy B [lapmwxe. On
6bi1  co3gaH  umwkeHepoM  Aupu  XKuddapom, wumen
curapoobpasHyo ¢GopMy ¥ TapoOBYyKd MAIIUHY — [JPYTHAX
JBUTaTesIeil TOrga He GbLIO.

MnageHdeckuie TOABl SUPWIKAOIECTPOEHUS MPUILIUCH HA
KOHell MPOIIJIOTO U Hayasio HblHellHero Beka. Korga Havasmack
nepBasi MUPOBasi BOMHa, B Hebe PasHbBIX CTPaH OBIIIO HeEMaJIo
JUpWKabnell C YCTAaHOBJIEHHBIMM HAa HHX JBHUraTessiMU
BHYTPEHHEro CropaHus, BpAllaBUIMMHM BO3JYLIHbIe BUHTHI,
KOTOpPbI€ ¥ CO3[aBa/Iy JABIDKYILYIO TATY.

Bce pupmwkabmm MOryT OBITH OTHECEHBI K TPeM OCHOBHBIM
tunaMm. OpHu QakThyecKn HUYEM, KpOMe J[BUraTess, He
OT/IMYAIOTCSI OT OOBIYHBIX HAJYBHBIX adpOCTAaTOB, — 3TO
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OUPKAOMN MATKOM KOHCTPYKUMH. Y APYIUX MsrKasi HaJyBHAs
0060/104Ka CBsI3aHAa CHU3Y C AXYPHOU MeTalyindeckoil pepmoii, K
KOTOPOM KpemsiTCsl JBUTaTeyd U FOHAO0/A, — 3TAa KOHCTPYKUUS
HasblBaeTcsl IMoayxecTkod. Hakonen, y TpeTbux TOHKas
0060/10YKa HATSIHyTA HA )JKECTKUUA MeTa/UTMYeCKHi KapKac,
BHYTPU KOTOPOTO B MSTKHUX HAJAyBHBIX OaJ/I/IOHaX HaXOJUTCS

HeCylIMid ra3 — AUPKIKaO/IM >KeCTKOM KOHCTpyKuumH. Eciu u
000/10YKa H3rOTOBJIeHA He W3 TKAaHU, a M3 TOHKUX JIMCTOB
MeTaj/Ula, TO B3T0 — LeJbHOMeTa/UTMYeCKU AUpHKabib,

npegnoxxeHHbI KoHcranTHOM DayapaosudeM llnonkoBckum.
OCHOBOMNONIO)XHUK PaKeTHONH TeXHUKU U KOCMOHABTUKH, OH
czesazn BXHeUIINI BKIaZ, U B pa3BUTHE AUPHKAO/IeCTPOEHUS .
[TpoexTsl gupmkabneit B Poccuy mMosiBUMMCH paHblie, YeM
3a pybexxom. Ectu 6b1 He LAapckoe MPaBUTENBCTBO, HEKOTOPbIE
V3 HUX MOIJIM OBITh MOCTPOEHBI M OKa3aThCsl B YMCJIE MEPBbIX B
mupe. Ho B [eiCTBUTEIBHOCTH OTEYeCTBEHHBIN JUPHIKAOIb

NOJHSUICS B HeO6O /MULIb B 1910 roay — 310 O0bi1 «Kpewer». B
IIepBOM MHPOBOW BOMHE Yy4YacCTBOBAJ YXXe JeCATOK KPYIHBIX
PYCCKUX JUpWXKabieil, oqUH U3 HUX — «AnbbaTpoc» He pas

6GOMOMII TO3ULIMU IPOTHUBHUKA.

[Tocie OKTA6PHCKOU peBOMIOLMU PAaOOTHI MO AUPHKAOISIM
BO30OHOBMJIMCH B 1923 TOJY, CHa4YaJla — yCHUJIMSIMU DHTY3HUaCTOB
BO3JYXOIUIaBaHUs, TOCTPOUBIIMX HECKOTBKO  HeBGOMbLIMX
OUpWKabieil, B TOM 4YH(/ie COBEPIIMBLUIMI HEMAO HAy4YHBIX U
arvTalMOHHBIX MMOJIETOB JUPKKa6/b «KoMcoMOMbCcKast paBaar.

B 1930 roay 6bia co3jaHa crenpaabHasi TOCyJapCcTBeHHAs
opranuzamms «/luprwxabnbcrpoii». Ha camom OGonbiiom B
Coserckom Corose mupmkabne B-6 mumor M. [laHbKOB B 193;
ro/ly YCTAaHOBHJI MHPOBOU PEKOP[, AJUTETbHOCTHU moseTa 0Oe3
MOCA/IKU — CTO TPUALATH YAacOB JBAJLIATh CEMb MHHYT, BJIBOE
OGONBLINI, YeM TMPEeXHUU peKopj] HM3BEeCTHOro a’poHaBTa VY.
Hoo6une. Juprxkabnp B-6 y4yacrBOoBas 3aTeM M B 3HAMEHUTOW
9KCIeJUIMHU TI0 CIIACEeHUIO YeTIOCKMHIEB. 3a MATHAAUATH JIeT, C
1925 1O 1940 TOJ, OAVHHAAIATh OTeYeCTBEHHBIX JUPIMKaliei
HasieTanu 60Jiee 1eCTU MHUUTMOHOB KHJIOMETPOB.
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3a pybexxoM gupmxabiecTpoeHHe Mocie MepBoil MUPOBOM
BOWMHBI Pa3BUBA/JOCh [JOBOJBHO YyCIeUrHo. bBputo co3maHo
HECKOJIBKO  JOJIT0  CAY)XKHUBLUIMX  TUTAHTCKAX  JKECTKUX
nupmkabneit. Hanbonee n3BecTHBI [Ba AaHTTUUCKUX JUPHKAO IS
R-100 u R-101, ABa amepukaHckux — «AKpoH» U «MbdKOH»
Hemenkue — «[pad Llemnenuu» u «['mHAEHOYpPr» — camblii
60/IBLIIOI M3 KOTAA-TNO0 MOCTPOEHHBIX.

OTHU AUPWKAOIM CcoBepllasy 3aMevaTesibHble IOJIETHI, B
YaCTHOCTY  MCCIefOBaTe/NbCKAe  TONeTl B APKTHKY,
KOMMep4YecKue peichl yepe3 ATIaHTHKY, 00/eThl 3 MHOTO Iapa
MO0 DJKBaTOpYy, [JUTe/NbHble OecrocafoyHble TONeThl 0e3
3alpaBKU TOIUIMBOM, M BbI3bIBa/M BceoOuiee BocxuineHue. C
HUMHU  CBSI3bIBA/IUCh  OOJIbIIME HAZEXABl HA  pa3BUTHE
BO3AYILIHBIX COOOLIEHU.

Ho morom Hacrymun Hacrosiimii kpax. OfMH 33 Apyrum
moru6M Bce KpacaBUbI-TMTaHThl. Hadano cepuu Katactpod
TIOJIOXKUJT B 1930 TOAY JUPWMKAOIb R-101, mocieqHuM B 1937 roay
norub «['mupeHGypr». [IpuuriHa GblIa MOYTH BCETAA OLHOU U
TOM )Xe — OUpI¥HKab/v, HaNlOJTHEHHbIE BOJOPO/IOM, B3PbIBAJHCh.
A TaitHa rubeu 61M3HEL0B — rejIMeBbIX AUpIKabieit «AKpOH»
1 «M3KOH» TaK ¥ He Obl/Ia 0 KOHIA PACKPBITA.

Tpect: -
HADyHHAS OBOADNKA ByTpeEn g oo

NoABECKH CTABHAM3ATOP I%;AE

II'i-..
i S0 / Pyab
MAcCARUPCKAR bie~  DBer3gBaxw / L
Ferhegin H?Lﬂﬁ;ﬂﬁ 2 Bipxsmi el sk
"'v’ PHCTEEY Hrﬂ'apba
- v CTABMAM
Hponcleo MPH*Ae/a RS
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JoBepue k gupmwxabnsm Obo mogopsaHo. Kasanoce, apa
3TUX THUIAaHTOB 3aKOHYM/IACh, OHM IPOCTO BBIMEP/IH, KaK
ApeBHHE TpelUIeCTBeHHUKA — JUHO3aBPbl NI MAMOHTHI.

W Bapyr cHOBa «O6MTBa» 3a AUPHKAGIB?

[Tepen, Benukoit OTtevecrBeHHO# BoiHON B CoBeTcKONM
Coro3e seTazio Bcero yeTbipe AUPXaobss. [IBa m3 Hux — B-12 u

«[lo6ega» — y4acTBOBasu B BO¥HE, JOCTAB/SUTM NMapTHU3aHAM
opykve U O6oemnpumacel, BBIBO3WIM PaHEHBbIX. 3a pyOGexom
aupwkabmum  crpoumnuck Tonmpko B CIHA —  pemana

OTZAAIEHHOCTb OT PPOHTOB BOEHHBIX [€MCTBUH.

[Tpowsio monTopa gecsaTka JieT, U UHTepeC K IJUPYKAOIsM,
Ka3aJ/IoCh HaBceraa yTepssHHbIN, Bo3poauiacsa. Korga B 1958 rogy
aMepUKaHCKasi aTOMHasl TMoABoAHAas1 Jjoaka «Hayrwmye»
OTIPaBUJIACh B MojiegHOe TulaBaHue K CeBepHOMY MOJIOCY, TO
ee COTPOBOXAN AUPHKabib. TOTBKO OH cMOT ObI OKa3aTh MpHU
He0OXOZVMOCTH CBOEBPEMEHHYIO IIOMOIb SKUIAXY JIOJKH.

HekoTopoe BpeMsi HaszajJ, aMepUKaHCKUI JUPWIKAOIb
npo6biT B Bo3ayxe Haj CeBepHOU ATIaHTHKOM 6e3 103ampaBKU
TOIUIMBOM OAWHHAJUQATh CYTOK — D3TO JAOCTYIIHO JIWIUb
JOUPWDKAOTIO.

Crposit mupwxkabnu B AHmmH, SAnonnu, OPI. Bepyrcs
paboTHI U y HAC B CTPaHe, HO, K COXKaJIEHUIO, B BeCbMa CKPOMHBIX
Macmtabax M CWIAMHM  OAHUX  JIMIIb  DHTY3HACTOB-
oburecTBeHHUKOB. OOlIecTBeHHbIe KOHCTPYKTOPCKHE OI0pO TI0
OUPWKAOIECTPOEHUI0 CO3ZAaHBI B  psifie TOPOJOB, WMHU
pa3paboTaHbl MHTEPECHbIE MPOEKThI JUPIKaOIeil.

Tak Bce-Taku: OBITH U HE OBITH?

Huckyccust o cyapbe muprkabieii BefeTcsi 0)KeCTOYeHHas..
ApryMeHTBI CMEHSIIOTCSI KOHTpapryMeHTaMu. JloBOAbl «3a» —
AOBOJaMU «IIPOTUB».

Henp3st  ckazaTh, 4YTO  BO3pa)XeHUs] NPOTHUBHUKOB
nupxabneit B3gmopHbl. OHH TOBOPSIT pa3Be COBPEMEHHO
CTPOMTH TMTAHTCKUE alapaTsl, BHYTpH mycreie? Bce pa3Butue
TEeXHUKA B IOCJeAHUe TOAbl HJeT 10 JrhaMeTpabHO
IIPOTHBOTIOJIOXKHOMY IYTH — MaKCHUMaJIbHOTO HCIIOJIb30BAaHUS
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MMPOCTPAHCTBA, YIUIOTHEHUSI KOMITOHOBKHM MAIIIMH, T7e MOXHO —
MMHHUaTIOpU3auuu. B camoneTe, Hampumep, CTaparoTcs
WCIIO/Tb30BaTh KAXKAbIM KyOMYeCKHuU CaHTUMeTp oObema. A
3ech — IYCTOTA Ha JEeCATKU U COTHU ThICSTY KybomeTpoB. OHU
TOBOPST: MaJIO BaM B3PBIBOB U NoxapoB? Mium — xomy Teneps
HY)XHAQ 2JTa [JpeBHSSI MeJJIUTe/NbHOCTh, Heu30eXHast JIJs
ruraHToB? U eme — nuprxabieM TPYAHO YIPaBJIsATh, OH JIETKO
CTAHOBUTCS  WTPYLIKOM  BeTpa, oO/negeHeBaeT, TPYLHO
obecrieyrBaTh €ro MoCajKy, CJIOKHO OOCTYy)XMBAaTh Ha 3eMJie, OH
HY)XZIaeTCsl B OTPOMHOM aHTape-3JI/IUHTe.

Ho, noxxany#i, c eme GO/MbIINM OCHOBAHHEM 3SHTY3HUACTHI
OUPWKAOIeCTpOeHUsT YTBEPXXAAIOT, YTO BCe ApPryMEHThI UX
OTIMIOHEHTOB MPOCTO ycTapenu. Jla, 66110, HO B pouioM. Hayka
Y TeXHHUKa OBICTPO Pa3BUBAIOTCS, U TeMepb, O UX MHEHHUIO, O
OUPWKAO/ISIX HaZlo He CIIOPUTh, A UX CTPOUTH. [loTOMy YTO OHM
006/1aaf0T, KpOMe KAKYIIMXCS HeJZOCTATKOB, ellie U peabHbBIMHU
Y BeCbMa Ba)XHBIMU, NIOPOH YHUKA/IBHBIMU, JOCTOMHCTBAMU.

Ecnu camonery uan BepToleTy NPUXOAUTCS 3aTPAadyUBaTh
MHOTO TOIUTMBA, YTOOBI JAEPXXaThCs B BO3JyXe, TO y JIeTAIOLEH
BO3JYLUIHOM MOJYLUIKA MOJbeMHasi cuia OecruiatHa. [loatomy B
TedeHHe KKJOTrO Yaca MojieTa AUPMKA0Ib pacxoayer ropaszo
MeHbllle TOIUIMBA, 4eM camoseT. [Ipu oaumHakoBOM Bece ¢
CaMOJIETOM MOIIHOCTh JABUTATeNed IOUPWKAOIST MOXeT ObITh
MeHbIlle B JecATh-ABaAaTh pa3. CTOMMOCTH IepeBO3KH T'Py30B
Ha JUpWKabjae B TpU pas3a MeHble, 4yeM Ha cCaMmojieTe, U B
JecaTb-IBeHaAATh pa3 — 4YeM Ha Beprosnere. /laipHOCTh U
NPOJO/DKUTENBHOCTh  TOJIeTa  AUPMXKAOAS  NMPaKTUYeCKH
HE€OTpaHUY€HHBbI. OH MoOXeT nepeBO3UTb TaKWe TsDKeJIble U
rPOMO3ZKHE TPy3bl, YTO ITO He TOJ CHIy HUKAaKOMY CaMOJIeTy
Jaxe B Oyaymem. JJMprxabmo He HYXHBI adpPOJPOMBI,
pacronio)xeHHble BOIU3U TOPOJOB, MOABICKABATH HYXHbBIE s
adpPOoAPOMOB OTPOMHBIE TUIOLIAIM CTAHOBUTCS BCe TPyAHee.

MHorue w3 [elCTBUTE/IBHO Cepbe3HBIX B IPOLIJIOM
HEJOCTAaTKOB JHUPIIKAOAS MOXHO CYUTATh HPAKTHYECKU
yCTpaHEHHBIMHM. 3aMeHa BOJOPOJA Te/lreM CHHUMAaeT mpobaemy
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MO)XapoB, JOPOTOBU3HA U PEAKOCTh renvusi — B oOLieM, Jeso
TOXe MPOILIJIoe, TeXHUYEeCKUe yCOBepPIIeHCTBOBAHUS MO3BOJISIIOT
ZOBOJIBHO JIETKO OCYILIeCTBIISITh BepTHKaJIbHOE
MaHeBpHPOBaHUeE, MOJBEM U CITyCK. YTeueK rasa, KoTopble 6bUIH
6u4YOM JUpIIKAO/Ieil MPOLIIOro, HOBble CHHTETUYECKHUe TUIEHKU
He 0Ty CKAIOT.

Hupwxabnu, xoHeuHO, TuxoxoAbl. Ho pasBe ckopocTh
IBECTH KWJIOMETPOB B dYac Tak yx wMama? Moxker ObITb,
OKeaHCKHe JIalHepbl CO CBOMMH LIECThIOeCAThI0O KUIOMeTPaMU
B 4ac 6eicTpoxoaHee? nu oHU MeHbllle pa3mepamMu?

Brnpouem, MBI He coOWpaeMcsi BBSI3BIBATHCSI B JUCKYCCHIO.
Jlaxxe mpocToe TmepeudMc/ieHHME apryMeHTOB O0OeuX CTOpPOH
nenaeT criop GecrpeaMeTHbIM. MOXKeT ObITh, U C/IelyeT CeMb Pa3s
OTMEPHUTH, TPEXZJe 4YeM pe3aThb CTOAb BeCOMBI KyCOK, KakK
Joporocrosiiee auprkabaecrpoerre. Ho Bpewmsi...

dupwxkabns xkaetr pabora. Camas pasHas, BaXKHaf,
HeoueHuMasi. He 3ps kak-To ckazan K. 3. llnonkoBckuii, 4To
eC/Ii JaXke CAesiaTh AUPMKAG/Ib U3 YUCTOTO 30/I0Ta, TO U TOTAA
OH CKOPO BEpHEeT ero B IeCITh pa3 6oJblIe.

ExBa v He mpexae BCero AUPWXAOAb HYXeH [Jis
nepeBO3KU TSDKeJBIX M TPOMO3JKuX Ipy3oB. Kak jxzer Haie
HapoJHOe XO3SIMCTBO pelleHUs dTOU BaXXHOU 3ajauu! [lo cux
NOp HepeJKOo IPOMO3AKUEe MAIIWHBI MPUXOAUTCS pa3pe3aTh Ha
4YacTv, 4YTOOBI TepeBe3TH K MeCTy Ha3HayeHUs. Pexyr,
HampuMep, TUTAHTCKUE TpyuieoOpasHbie KOHBEPTOPHI AJIst
IIPOM3BOJICTBA CTaM, TPOMAAMHBI BBICOTON ISTHAJLATH-
HIeCTHAALATh U AMaMeTpoM BoceMb MeTpoB. [logymaTs TONBKO,
pe3aTh, KaK TOBOPST, IO >XUBOMY MeCTy, a IIOTOM CHOBa
cobuparth, cBapuBaTh! /la OfUH UL 3HAMEHUTHIN YpasMaul Ha
nepeBO3Ke CBOMX W3JeHi B COOPAaHHOM BHJE CIKOHOMHUT
MMJUJIMOHA TPH B IoJ,.

A kak ObITh, ecau pe3aTh Henb3ss? Paboune Kojeca
rugpotypbun  gas  Kpacaosipckoit I'DC  pmocraBiasiiu u:
JleHnHTpasa 1Mo BOZe, CTPOW/IM HA 3aBOJie CIleMaIbHbBIN
npuYasi, Bechb MyTh JJIMJICS HECKOJIbKO MecsueB. A AupKabib
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nocTaBuiI Obl 33 cyTKH. [locunTaiiTe-ka 3KOHOMUIO.

Jlnst coBpeMeHHON WHAYCTPUH POCT pa3MepoB MaAIlWH U
MEeXaHU3MOB — HENpPEJIOKHBIM 3aKOH Pa3BUTHsS. ['MraHTckue
NPOKAaTHbIE€ CTaHBI, TPAaHCPOPMATOPHI, INTEKTPOTeHEPATOPHl M
IApyrvie MHOTOTOHHBIE «UTPYIIKH» HEOOXOAMMBI, YTOOBI pocia
MPOU3BOJUTENBHOCTh TPYZAQ, YTOOBI BBIMYCKAaTh OOJbIIE
npoaykuuu. Ho Kak ux nepeBosuThb?

Y Hac B cTpaHe OCBaMBAIOTCSI BCe HOBBIE TPYLHOLOCTYITHbIE
pationsl CeBepa u JlanpHero Bocroxka, Taitru, TyHZpsI, 60JIOT.
Yacro MMeHHO TaM OOGHAPYXHMBAIOTCSl K/IAJOBble TOJ3€MHBIX
6oratctB — HedTH, pynpl, raza. Kak jo6parbcs 10 MOA3eMHBIX
COKpOBHUL, JOOBITH MX, BbIBe3TH? [Ipoxiajgka >Xene3HbIX U
IIOCCEHHBIX JOPOT He Bcerjza JSKOHOMHUYECKH OIpaBJaHa.
HedrsHuku 1 ra3oq00bITYMKN TIOMEHHU U IPYTUX OTAAIEHHBIX
pPaliOHOB CTPaHbI C HeTepHeHUEM >KAYT, KOTAA WM HAYHYT
MOMOTaTh JUPHXA0O/IN — MepeBO3UTh OYpPOBbIe BBILIKU, TPYObI U
Ipyroe o6opyioBaHUe.

A paspaboTtka neca? Yaiure Bcero oHa [JO/DKHA BECTHCH B
TPYAHOJOCTYNHBIX pailoHax. Mano Tyzma moOpaThCsi, HYXXHO
CBaJIUTh Jiec, BbiBe3TH ero. KTo caenaer aTo ny4ie auprkabis?

Jupmwxkabap MoXeT ObITh OTIUYHBIM  CTPOUTE/IEM-
MOHTOXHHUKOM 3JaHUM, MOCTOB, HeQpTeNnpoBOJAOB, JIUHUI
d/IeKTpOTepesay; CaMOXOJHBIM CBEPXMOIHBIM IO BEMHBIM
KPAaHOM; OCHOBHBIM TIpPYy30BO30M BC€X TPy30B HAa paCCTOSTHHE
6ojlee TPEXCOT KMJIOMETPOB, MPHUYEM HX MOTPY3Ka M BBITPY3Ka
MOXXeT OCYyIeCTBI/ISITbCS BePTONIeTaMHu 0e3 NMOCaAKU AUPYDKAOIS;
TPAaHCIIOPTOM [JJiss  JOOBIBA€MOIrO ra3a, KOTOPbIM MOXXHO
3aMO/IHUTh OOOJIOYKY [JUPWIKAO/Is; PhIOOOBOM, BBIBO3SILIUM
pbIOy C CyZOB; BBICOTHBIM IOXXapPHUKOM; [JOXXZE€BaTbIIMKOM
TOJIEU U JTaXKe... UCTIbITAaTeJ/IEM CAaMOJIETOB!

A YeM IUIOXM TIACCAXUPCKUE U TYPUCTCKUE AUPYKAOIU?

TumnHa, KoMpopT, KaK Ha  OKEaHCKOM  JIaliHepe,
6e30MacHOCTh — BCe ITO OYEHb LIEHUTCS B Halle Bpems. Jlaxe
TUTaHTCKHUe OVPYDKAOIN MPOLLIOTO Npe0CTaB/IsUIN

NnacCcaXkupamMm KOM(l)OpT, O KOTOPOM aBHAIlMM U M€YTATb HEJ/Ib3s.
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Yto xe rosoputrs o Oyaymem! [lo HekOTOpPBIM mpoeKTam
pelicoBble AUPMXKAG/IU OyAyT IIBAPTOBATHCS MPSIMO HA KPbIIIAX
BBICOTHBIX 3JaHUN, OTKyga JAUPTel OyAyT [JOCTaBIATH
NacCa)XUpPOB B LeHTp ropojga. OT aABepeil — [0 JABepei, 3TOro
CaMoOJIeThI He MOTYT.
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byayuiee po)xaaercs cerogHs

[ToHemHOry AupmKabab 3aBOeBbIBaeT cebe MeCTO B PsLy
COBPEeMEHHBbIX CpeAcTB nepeaBxeHust. [losBunuce nepsbie
NIOC/IeBOEHHbIE KOHCTPYKIMH, Pa3paboTaHO MHOXXECTBO HOBBIX
WHTEePEeCHBIX TPOEKTOB.

B AHIIMM TNOCTpPOEH NepBbIA MOC/IE€BOEHHBIH OOJIBIION
nupmwxabnp «EBpoma». Ero ckopocte — cembAecAT ISATh
K1/I0MeTpoB B 4yac. CBOI mepBblii NMOJIET OH COBEePLIU/I B MapTe
1972 roga. [upwkabnp npesHa3HauyeH [JJisi TeJIeBU3MOHHBIX
nepeziay U peKjiaMbl.

HexoTopble  mpoekThl  AMpPMKabnel  MHavye  Kak

TPaHAMO3HBIMU  He  Ha3oBellb. B  uYHcle  NPOEKTOB
JleHVHTPAACKOTO OOLEeCTBEHHOTO KOHCTPYKTOPCKOTO  OH0pO
uMenu K. D. LIMONKOBCKOrO — JBYXKOPITYCHBIN AWPHIKAOIb-

KpaH /I-200, LeTbHOMETA/I/TMYECKUH TPYy30BOi AUPMKa6ap LIM-
100 Ha CTO TOHH Trpy3a (Mojenbp ero B OJHY [eCATYIO
HATypaJIbHOM BEJIMYMHBI dKCITOHUpOBaiack Ha BHX), xecTkui
TPEXKOPIYCHBI  AUPWKAOMbp  JI-345  Ipy30M0JbeMHOCTHIO
HATHCOT TOHH.

O6paTtviM BHUMaHME HA HMHTEpPeC K MHOTOKOPITYCHBIM
gupmwkabnsm? OH He cnyyaeH. CoeiuHeHHe OTHENbHBIX
BO3JYLUIHBIX IOJYLIEK-KOPIyCOB CBO€OOpa3HbIM HAJyBHBIM
KPBLJIOM, KaK 3TO OBIJIO MPeJJIOXKEHO Yy HacC B CTPaHe B 1966 rofny,
co3faeT HOBble MpeuMyllecTBa. OfHA AJTMHHIOIIAS CUTapa — He
Hawty4qiuasi Gopma AUPHKaGIIs.

HeoObiueH pa3pabOTaHHBIN MPOEKT JUPWXKAOAT —
neTawleil rocruHuupl. Ilpexamnonaraercsi co3gaTh MCTUHHBIN
paii JIsi TYPUCTOB — TOJIET CMOXXeT IMPOJO/DKAThCS O6e3 MmocaZKu
noyTy Mecsry (Kak pa3 ormyck!), IpeJyCMOTpPEHbI, Ka)KeTcsl, BCe
MBIC/IUMbIE  YZOOCTBAa: TPOCTOPHBIE  KAIOThI, PeCTOpPaH,
KUHOTeATp, TAaHL3aJ, CONMSAPUN C OacCeifHOM TOJ MPO3PavyHbIM
KYIIOJIOM, TPOTY/JIO4YHble Many6bl, MUPTHI; AaKe Trapax mis
JMIAYHBIX aBTOMOOWIeH. [upmkabnib CMOXeT JieTaTh Co
CKOPOCTBIO IBECTH KAJIOMETPOB B YacC, UJIU MeJJIeHHO JBUTATbCS
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Ha MaJIoi BBICOTE, WM CecTh IfAe YrogHo. becuyMHBIH, C
peryJiMpoBaHUeM MOABEMHOU CHUJIBI HATPEBOM U OXJIAXKJE€HUEM
rejivsi, CO MHOTUMH TeXHUYEeCKUMH YCOBEPLIEHCTBOBAHUSIMU, OH
MOXXeT OBITh HCIIOJIb30BaH M KakK JjeTaroliasi Typbasa, U Kak
OTe/b, W KaK BBICOKOTOPDHBIA caHaTtopuii. MoxHO He
COMHEBAThCs, OT YKeTAIIUX 0TOOS He OyJeT.

B KueBe paspaboTaH HMHTepeCHbIN MPOEKT CTPOUTEIHCTBA
ZOMOB C TIOMOLIBIO JUPVIKAO/Iel, KOTOpble OYAyT MepeBO3UTh C
3aBOJla U MOHTHUPOBATh Ha 3JaHUM liejible OJOKH-CeKIMU U3
ISITULIECTH KBAPTUP — MOYTH TOTOBBIM 3TAX.

Y Hac B cTpaHe U 3a PyOeXoM pa3pabaThIBalOTCsI MPOEKTHI
TMTAaHTCKUX JUPWKA0/Iell — Ha COTHU M THICSIYM TOHH TPy3a, Ha
TBICSIYM TACCAKUPOB, 00HEMOM B TOJIMHJIIMOHA KyOUYeCKUX
MEeTpPOB, JJWHOW YyTh HE B IOJKAJIOMETPA, CO CKOPOCTHIO
JBECTH IATHJECAT KHUIOMETPOB B Yac u 6oiee.

[IpuBnex BHUMaHUe paspabortanHbii B [P mpoekt
TPEXKOPIYCHOTO  Aupwkabnsa  «JlenbduH»  HEOOBIYHOMN
KOHCTPYKUMH. M crionb30BaHNe HEKOTOPBIX CEKPETOB CKOPOCTH
IOBDKeHUsl AenbPUHOB [JODKHO TMO3BOMUTH JOBECTU CKOPOCTh
OUPWKAGIIS 10 MATUCOT KUJIOMETPOB B Yac.

WM HTepecHa uzest KOIOCCAIbHOTO 0eCIHUIIOTHOTO TPy30BOTO
OUPWDKAOIS 151 TepeBO3KY MPUPOJHOTO ra3a, MpejJjio)KeHHas B
CIOA. InvHa ruraHTa JOCTUTHET JByX KUJIOMeTPOB, AUaMeTp —
6ojiee YeTHIPEXCOT METPOB, IOJE3HBIH TIpPy3 — TPUHAAUATH
THICSTY TOHH. JJuprokabib OyzeT Kak Obl cOYeTAaHUEM CPasy Tpex
BO3JYIIHBIX MOJYIIEK — Hapy)XHasi 000/109Ka OyzeT 3armosHeHa
relieM B KayeCcTBe HMHEPTHOTO Tra3a, BHYTPEHHsA [O/DKHA
COCTOSITh W3 JBYX 4YacTeil: ogHa OyAeT 3amo/sHeHAa BOLOPOJLOM
KaK HeCyIIMM Ta30M, JApyrasi — IepeBO3UMbIM ra3zoM. Jlaxe
KapKac AUpKabisi o6pasyercs M3 HaLyBHBIX NMHEBMATHYeCKUX
6asioK. YTpaBasAThCS AUPXKAOIb AO/DKEH ¢ OGopTa JIeTSAIIero
HeIo/aj/ieKy MaJIoTO AWPWIKabiisl, MMeIolero KOMaHJIy, a ABa
OPYruX HeOOMbLUINX JUCTAHIIMOHHO yIPaBIsieMbIX OeCITUIOTHBIX
OUPWKa6is OyAyT BeCTH Pa3BeJKYy.
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K 4mcny sk3oTHU4eckux ciesyeT OTHeCTU MPOEKT YCTAaHOBKHU
TypOOpEeaKTUBHBIX ABUTATEJIEM, TAKUX JKe, KAK Ha COBPEMEeHHBIX
PEaKTUBHBIX JlaliHepax, Ha MoHronbdbrepe! Apxandyeckuit
OUPWXab/lb Ha ropsideM BO3JyXe MOXXeT OKa3aTbCsd B ITOM
C/lydae BBITOJHBIM: MOJLOTPEB BO3AyXa OyAeT OCyleCTBASTHCS
BBIXJIOMIHBIMKA  TraszamMu  gBurateneii. Ilpu  Bo3MoOXHOU
TeMIepaType CeMbCOT I'PaJlyCcOB MOJbeMHAsl CHJIa BO3JyXa YyXKe
OKa3blBaeTcsl TaKOM JKe, KaK Yy renusa. PeakTuBHBIN
MOHTOJIbpbEpP — BOT elle YyA0 TEXHHUKH...

Bo ®paHuum paspaboTaH TNPOEKT OUPKKAOAT —
MOJBEMHOT0 KpaHa «THUTaH» TPYy30MOJBEMHOCTBIO [E€BSITHCOT
TOHH. [lepBbIii Mosmer AUpMXabisi HaMedeH Ha 1978 roj, ero
Mpe/Io/NaraloT MCIOAb30BaTh HA CTPOUTEbCTBE MOUIHBIX
aTOMHBIX  37IeKTpocTaHUMM. Tam )Xe  CcO3JaH  NPOEKT
CBEPXBBICOTHOTI'O OUPMKAOIs «Becra», CcreuaabHO
npesHa3HA4YeHHOTO JJIs1 TIojIeTa B cTpaTocdepe Ha BBICOTE COPOK
kusomMeTpoB. OH JO/DKeH CIY)XXUThb JJs1 JajbHel pajuocCBs3u,
nepeJavyu TeleBU3MOHHBIX MPOrpaMM, HAOMIOAEHUM 32 3eMHOM
IIOBEPXHOCTBIO.

Ho, mnoxanyii, HauOosnbliee BIleYaT/IeHHWE MPOU3BOIST
pa3paboTku aupMXabnss Ha atomHOUW 3Heprun. CKoOMb HU
JEeP3KOM Ka)XKeTCsl ujes COI3a BO3AYILIHOM MOAYIIKA U aTOMa,
OHa BIIOJIHE peajsibHA M YXKe [aBHO IIpHUBJIeKaeT BHUMaHHe
CrelaIMCTOB. Y)Ke MOSIBUJIOCh HEeCKOJBKO IMPOEKTOB aTOMHOTO
nupwxkabns B CIIA. He ucktoueHo, YTO UMEHHO AMPYIKAOISM,
a He caMojeTaM CY)XJeHO CTaTh IepBbIMHU BO3AYLIHBIMU
KOpaObJIsIMU Ha aTOMHO# DHEPTHH.
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Iloaymka Ha camoiere

HaxoguT mnpuMeHeHMe BO3JyLIHAs TMOAyIIKA M Ha
camonetax. Eme Ha 3ape aBHALMU MBITANMCh CO3AATH OAEXKAY
JIeTYMKA, 3AIMLIAIOIYI0 €ro MNpU MaZleHWH, KOTopoe Torga
OBLIO, YBBI, 4aCTHIM siBieHHeM. K co)xaseHHIo, Takas 3allUTa He
MHOrMM TmomMorana. Moxer ObiTbh, Oonee 3¢dPeKTUBHBIMU
OKa)XKyTCsl «B3PbIBaOIHeCsI» MOAYLIKHA ?

JleTunKOB, B 0COOEHHOCTH BOEHHBIX, HY)KHO 3aLIWIATh He
TOJIBKO OT yAAapoB. [Ipy BbIMOTHEHUMH CKOPOCTHBIX MAaHEBPOB Ha
HUX JIeHCTBYIOT OOJbliIie MHEePLUUOHHBIE CHJIbI, U3-32 KOTOPBIX
KPOBb OT/IUBAET OT IOJIOBBI K HOTaM, U JIETYUK MOXXET MOTEPSTH
cosHaHue. YTOOGBI  MOMOYbL  JIeTYMKAM,  Ppa3paboOTaHbI
crieniiasibHble HaZyBHbIE TPOTHUBOIEPErpy30YHbI€ KOCTIOMBI,
KOTOpPble OKHMMAIOT HOTHM M DTUM MPEMSATCTBYIOT OTIMUBY KPOBHU
OT TOJIOBBI.

[IpoTBONEperpy304YHbIii KOCTIOM — He eJUHCTBEHHas
BO3JyLIHAsl TOJYyLIKA B rapgepobe J/eTYMKa COBPEMEHHOTO
60eBoro camosieta. OH 3abupaeTcst TaK BBICOKO B cTpaTocdepy,
YTO COBEpUIEHHO HEeOOXOJAMMBIM CTAaHOBUTCS HAaJyBHOM
KOCTIOM — JIETHBIA cKapaHIp, «POJCTBEHHUK» YK€ 3HAKOMOTO
HaM ckadaHZpa BOZOIA3HOTO.

[lomoraer Bo3AylIHasi TMOZAYIIKA JIETYMKY, KOTJA OH

BBIHY)XJA€H KaTallyJIbTUPOBATbCA —  «BBICTPEJIUTHCA» IIpU
HEUCIIPaBHOCTHU CaMOJI€TA. Cl'[YCK mocjsie KaTamnmyJabTUPOBaHHA Ha
NapamoTre — OTpa6OTaHHaH ornepanvid, HO HE€ BCe€rga BHU3Y

OKa3bIBAeTCsI MECTO, MPUTOAHOE [Jisi MPU3eMJIeHUs], MHOM pa3
HY)XHO CIUTAaHUPOBATh MOJAsbliie U CTOPOHY. [loMo4b MOXeT
pa3pabaThiBaeMbiii MApAIIOT HOBOTO THUIA, «Mapadoiii» — OH
COCTOUT M3 PSia OTAENbHBIX KIMHBEB-TIOAYIIEK, HaAyBaeMbIX
NIPU CHU)KEHUM BCTPEYHBIM IMOTOKOM Bo3xayxa. [loay4yaercst yTo-
TO BpPOJ€ HAAYBHOTO CaMOJIETHOTO KPBL/IA, MO3BOJISIIOIIETO He
TOJIBKO [Ja/IeKO T/IAHMPOBATh, HO MHOTAQA Ja)Ke CHOBA B3MbIBATh
BBEpX.

MHorga Ta jXe 33/ada MOXKeT OBITh pelieHa U HHAYye:
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MapamioT cHabkaeTcsi CBepXy HAAyBHBIM Oa/UIOHOM —
MOTUIAaBKOM, KOTOPBIi, KOTA B HEM HET HYXAbI, OTJeNsIeTcs, U
JIETYMK CITyCKaeTcsi Ha OOBIYHOM mapainiore. basiioH Takoro
COYeTaHHWsI TMOIUIAaBKA W TMapallioTa MOXXeT HaJyBaThCs
BCTPEYHBIM MMOTOKOM BO3/yXa MU YK€ KAKUM-HUOY/Ib ra30M.

BanmoH MoOXeT HaAyBaThCsi U TOPSTYMM  BO3ZYXOM.
M H)XeHepbl BEpHYIMCh B 3TOM CJydyae K CTapUHHOHN wuzee
MoHronbdbepa. W3 paHL@, TNpPHUKpPEIUIEHHOTO K  KYIOIy
MapallioTa, BBITATUBAeTCS Oa/UIOH M HAJAyBaeTcsl BO3JYXOM,
MOJOTPeThIM  CIIeUUA/IbHOM  TOPEJIKOM. O6pasyromuiics
MOHTOTbbEp 00BEMOM  LIECTBCOT KyOMYEeCKHMX MeTpOB
NO3BOJISIET HE TOJNBKO MapuTh, HO M HabUpaTh BHICOTY.
Crienia/IbHbBIN CracaTe/bHBIN CaMOJIET MOXKET Ja)kKe 3aXBaTUTh
JIeTYMKA B BO3yXe U MOJHSTh Ha OOpT.

Tak MOXXHO cracTy M YesnoBeKa, 0GHAPYKEHHOTO Ha MOpe C
camosieta Wiu Beproneta. AsieH bombap, o peiice kKoTOoporo
pPacCcKasbpIBajJIOCh B TEPBOM YaCTHM KHUTHM, CYUTAET, YTO MOpe
€)XeroJHO YHOCHUT OKOJIO [JByXCOT THICSIY YeI0BEeYeCKUX KU3HEM.
[TpaBza, B mociegHWe TroAbl YHUC/IO YKEPTB YMeHbLIAETCs, HO,
MOXeT OBbITh, €ro yAacrcs ele CHU3UTh, eCcIu Oyner
peasin30BaHO MpeJJIo)KeHue, TIOTyYrBIIee Ha3BaHUe «HeOeCHBIN
Kkpiok». C 6opTa cracaTesIbHOTO caMOJIeTa U BepToseTa Oyaer
cOpollleH Ha MapallioTe KOHTeHHep, B KOTOPOM — HaAyBHOU
CracaTesIbHBIN KOCTIOM, 000IOYKA a3pocTaTa, OaJlyIOH C TeTHeM,
HeMJIOHOBBII TPOC M CrlacaTebHAsI HAAyBHas nojka. [locre Toro
KaK KOCTIOM HaJeT, K HeMy IPHUKPEeIUIIeTCs] TPOC, adpoCTaT
HAIlO/IHSIETCSl Te/IMeM Y MOAHHMAETCsl Ha IMOJTOPAacTa MeTPOB.
3aTeM CrelMaabHBIM 3aXBaTOM TPOC BbIJIABIUBAETCS, U C
MOMOIIBI0 Iebe KN Teprsuil OelCcTBHE BTSATMBAeTCs Ha OOPT
caMoJieTa WM BepPTOoJIeTa.

Bo3ayiiHasi mozyiika BBIMOJHSIET Ha CaMOJIeTaX HeMasio
BCIIOMOTATEe/IbHBIX, HO Ba)XKHbIX QyHKuuil. OHa obecrieuynBaeT
YyIUIOTHEHHWe  [Bepeil  repMeTHYecKoil  KaGWHBI, YTOObI
3aMOHSIOIUI ee BO3AyX Oosiee BBICOKOTO [aBJIEHUs, YeM
atMocdepHOe, He BBITEKaJl HAPYXKY, YIUIOTHEHHUE DPA3TUYHBIX
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JIIOKOB | TIpoyee.

MbI  TPUBBIKIM K  CTPEMUTENbHBIM  OYEPTAaHUIM
Lle/IPHOMETA/UTMYeCKUX CaMOJIeTOB, HO Bcerza JIM OHH
o6si3aTenpHbI? KOHEYHO, CO CBEPX3ByKOBOIl CKOPOCTBIO MHaue
He II0/1eTullib, HO €CTb MHOTO He60]IbH_[I/IX CIIOPTUBHBIX,
TYPUCTCKUX U JPYTUX JIETKAX CaMojeToB. MoyKeT ObITh, MOXHO
UX CenaTh.. HaJlyBHBIMHU? Beap 3TO 3HAUUT — CKIQJHBIMY,
nerkuMu. He yzacrcs v, HakoHel, peannM30BaTh JAaBHHUILIHIOK
MeuTy MHOTHX CIOPTCMEHOB U JIOOUTeNel O CO3JaHUH
aBTOMOGOMIsg-camoneTa? Kak 3aMaH4YMBO: efellb [0 IIOCCE,
3ax0Tes1 MepeMaxHyTh uepe3 pedyKy HJIU JIeCOK — B3MbLI B
BO3/yX, a IOTOM CHOBA e/lelllb.

Ho kak 6bITh ¢ camoneTHbIM KpbtoM? Ero pasmepsi, yBbI,
He TI03BOJISIIOT €3JUTh 0 TOPOJAY, /Ia M To 1Iocce Toxe. Moxer
OBITH, MOYKHO UMEHHO KPbIJIO C/Ie/IaTh HAZAYBHBIM?

YyTp 71 He Ha 3ape aBHALMU TOSIBUIMCH IPOEKTHI
CaMOJIETOB Y IUIAaHEPOB C HAAyBHBIM PEe3WHOBBIM KpBIJIOM.
[ToroM cranu mpejaiaraTh W HAAYBHOUM (I03e/sDK — KOPIYC
camoneta. B TpuALATHIX TOJAaX CeHCALMIO BBI3BA/J HAAyBHOM
TUIAaHep, CO3JaHHBIA COBETCKUMU KOHCTPYKTOPAaMH. YIayHbIe
MoJIeThl COBepIllaji, B YaCTHOCTW, HaAyBHOW 1wutaHep II.
['poxoBckoro B 1935 roAy. AHajoru4Hble PabOThI BeIHCh U B
AHrIMU.

Jler pecsaTh-MSATHAAUATh Ha3ad, B AHIVIMU JileTan JIETKUU
caMoJIeT C HaAyBHBIM KpbUIOM. OH pa3BUBa/l CKOPOCTh O CTa
KAJIOMETPOB B YacC U OBLI CIIOCOOEH /IepP)KaThCsl B BO3ayxe Oosee
IBYX d4acoB. Bec camonera c pjBurateneM M KOJ€CHBIM
MOCaIOYHBIM IIIACCH COCTABJ/ISUI TMPUMEPHO JABECTU [BaJlATh
MATh KWJIOTPAMMOB — HHUYTOXHO MaJio, €CIHd CPaBHHUTh C
OOBIYHBIM  camosieToM. /JIBa  4YemMoZaHa, B  KOTOpbIe
YIaKOBBIBAEeTCSI CaMOJIET, MOXXHO TI€epeBO3UTh B JIETKOBOM
aBromo6uie. YToObl COOpaTh caMoJeT M HAAyTh KpPBLIO,
TpebyeTrcst He Gosee mosydvaca. [I/ist )KeCTKOCTH KPBLUIO HUMeJIO
KapKaCHYI KOHCTPYKIMIO, KaK OBl COCTOSUIO U3 PsiZia CBSI3aHHBIX
MeXxay co06oii HagyThix OoTceKoB. EcTb B AHI/IMU caMosieTsl, B

189



KOTOPBIX HaZlyBaeTcst U (Io3eIsDK.

Crmorer

C nmecATOK pa3HBIX Mojened JIeTKUX, <IOPTATUBHBIX»
HagyBHbIX camosneToB uMeetcsi B CIIA. Oaun n3 mociegHUx
PAaCCYUTAH Ha [BYX MACCAKHUPOB M pa3MellaeTcsi B «4eMOJaHe»
IMUHOU ABa Metpa. [lomHOCTBIO HAZYTh CaMoOJIeT, BeC KOTOPOTO
BCero CTO JBaALATh ISATh KUJIOTPAMMOB, MOXHO 3a UIeCThb
MuUHYT. JlaB/eHue BO3ayxa B Kpbie U (ro3enspKke ropasno
MEHbIIIe, YeM B aBTOMOOMJIbHOM LINHE.

[lepcneKTUBHO WCHO/Nb30BaHUE HAZYBHOTO Kpblla JJisg
aBapuiiHbBIX HYXJ. [loka KpbpIJIO He HYXHO, OHO IUIOTHO
yIaKOBAaHO ¥ B TaKOM BuJe HeoOpemeHuTenbHo. Ho B
CYUTAHHBIE MTHOBEHUS KPHLIIO MOXKET OBITh HA[yTO U OKA3aThCs
ClMacuTeNnbHBIM. B dYacTHOCTHM, HAaAYBHBIM KPBUJIOM MOXXHO
CHaOgUTh Y KATaMyJIbTUPYEMOE CHEeHbe JIeTYHMKa, YTOObl OH
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MOT YTIPaBJ/ISATh TOYKOM NTPHU3eMJIeHUSI.

[loka Bce mOAOOGHbBIE TpeJIOKEHUs] He BBILUIM U3
HAuya/IbHOM CTaAguu u3ydeHUs.. To >Ke OTHOCHTCI M K HJee
VICIIONIb30BaTh HAJyBHOE KPBIJIO /sl OO/JerdeHus MOCaZKU
CBEpPX3BYKOBBIX CaMOJIETOB WJ/IM YCKOPDEHHsI B3/IeTa TsDKeJo
Harpy)>XeHHBIX CaMOJIETOB — HaZyBHAsl KOHCTPYKUMS TTO3BOJISIET
Ha BpeMs KaK ObI 3aMEeHUTh 0OBIYHOE KPBIJIO 60JIee BHITOJHBIM.

MokeT OKasaThCs BaXXKHOU POJIb BO3AYIIHOMW MOAYLIKA U B
IITypMe KocMoca. B dacTHocTH, HaslyBHOE KpBUIO CIIOCOOHO
OKasaTh CylleCTBEHHYIO MOMOILIb MPU BO3BpalleHWH Ha 3eMJII0
M3 KOCMOCAa KOCMOHABTOB, HAay4HbIX HOpuUOOpPOB c Oopra
KOCMHMYeCKMX KOpabieil MM caMUX CTyleHel paKer.

Cryck Ha 3eMJi0 ¢ KOCMUYECKOH OpOUTHI [OCTATOYHO
OCBOEH, HO BCe )K€ ero OCyllecTBIeHHe Ipe/CTaBIseT
omnpezie/IeHHYI0 TPYAHOCTb, TaK KaK TOYKy IIpHU3eMJIeHUs
W3MEHSTh JOBOJBHO CIOXKHO. [Tocazka mpon3BogUTCSI OOBIYHO B
OKeaHe W/IM B CTeIlH, CIyCTUBLIMMICS amnmapar MPUXOSUTCS
MICKaTh MHOT/A B IOBOJILHO OOIIMPHOM paiioHe.

Bpsiz nu Tak Oyzer Bcerga. [Ipuzaer Bpemsi, Koria npuObITHE
M3 KocMmoca OyZeT BO MHOTOM TaKUM )Ke, KaK CaMOJIETOB B
asponopt. [lo psst 3TOrO CIyCKOM HY)XHO YIIPaB/ISATh, U 37€Ch
BO3MOXXHO 00Jlee LIMpPOKOe pUMeHeHe HaZlyBHOTO KpbLJa.

M3y4aoTcss MHOTME MeTOJbl yIPaB/sieMOTO CITyCKa, B TOM
4ucae M ¢ moMouplo HagyBHoro Kpeuma. B CIIA, Hanpumep
vccaefyeTcss KpPbIJIO THUIQ «IMApalvlaH», WA «Iaparasijep»,
npeJHa3HaueHHOe [JJIsi yIpaB/IsieMOTO  BO3BpallleHus U3
KOCMOCA, CMAaCeHMUsl CTylNeHell paKeTbI-HOCUTess C Le/lbl0 MX
MOBTOPHOTO MCIOJIb30BaHMS, aBAPUMHOTO CITyCKa KOCMOHABTOB
c opbutel, Korga OOBIYHOE BO3BpAllleHWEe OKa3bIBAETCS
HeBO3MOXHBIM. [IpeanararoT Talke HaJyBHble «KOCMHYeCKHe
JIONOYKHW»  C  HAaHeCeHHBIM  CJIoeM  3aTBepZeBalollero
MeHOoIUIaCcTa — IIOMHUTe aHa/JIOTUYHble HaJyBHble AoMa? —
HaJyBHble KOJbLA-OyO/MMKM, TMTAaHTCKHE HaJyBHbIE IUIaBy4ue
KOHYCBI, Qa3pOCTAaThl Pa3HBIX THUIIOB, B TOM 4YHCIEe U
MOHTO/TbBEPHI.
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KocmMuyeckue nmy3ssipu

C omHOI U3 BO3AYLIHBIX MOAYLIEK, O€3 KOTOPON He MOXET
060UTHCh YelOBEK B KOCMOCE, Mbl 3HAaKOMBI — 3TO CKadaHJP.
Kocmuueckuii  ckagaHap BO  MHOTOM  CJIOKHEe,  4YeM
aBUALIMOHHBIM WM  BOAJOMasHbii. B KocMoce  mapur
NPAaKTUYeCKd AOCOMIOTHBIM BaKyyM, I[I0O3TOMy BHyTpPEHHee
naByieHue B ckadaHZpe KOCMOHABTA, BBIIIEANIEr0 M3 KOPAaO/s B
OTKPBITBIM KOCMOC, Pa3fyeT ero.

Kak cMo)XeT KOCMOHABT TPYAUTHCS B KOCMOCE, eC/Td PyKaBa
M IUTAaHUHBI ero ckadaHApa TPeBpaTATCsI B Hecrubaemblie
TOJICTEHHBIE KO16achI?

Kocmuueckuii  ckadaHap Ao/mKeH ObITh  ZOCTATOYHO
YK€CTKHUM, 4TOOBI He PasfyThCsi, HO BMeCTe C TeM M JOCTAaTOYHO
ruOKMM, B YaCTHOCTH, BO BCEX COYJIEHEHUSIX — KOJIEHHBIX,
JIOKTEBBIX U ]PYTUX, MHAYe KOCMOHABT OKa)XXeTCs IPOCTO BHYTPHU
KaKOTO-TO SILIMKA U eMy OyzeT He no pa6otel. KocTiom momkeH
3aIIMINATH KOCMOHABTa OT MHOTOYHC/IEHHBIX  BPEeIHBIX
BO3IeHICTBUM KOCMoOcCa, CO3/IaBaTh BHYTPU  YZOOHBIH,
NPUBBIYHBIN, U, KAK TOBOPST, KOMPOPTHBIN MUKPOKIUMAT. B
o61ieM, He OyAb ero, BHIXOA M paboTa 4YeloBeKa B OTKPHITOM
KOCMOCE OBbI/I ObI HEBO3MOJKHBI.

BosayurHast mogyika B KOCMOCe — 3TO He TOMBbKO cKadaHap
WIN HaAyBHBIE CrHacaTesnbHble cpezncTBa. PaspabaTeiBaeTcs
Ha/lyBHasi MeOenb [jisi OpPOWUTA/IBHBIX CTAHIUM, HAAyBHbBIE
OTPOMHBIE Yaum COJTHEYHBIX 3epKai-pedIeKTopoB,
COOMPpAIOIINX COJTHEYHYIO DHEPruio0 [Jisi ee WCIOMb30BaHUS HA
6OpPTy KOCMHYECKOTO arfmapara, — BBIBECTH MX B KOCMOC 6e3
atoro OpUT0 OB HeBO3MOXXHO. OTrpoMHYI0  HaJyBHYIO
KOHCTPYKIHIO B CJIO)XEHHOM COCTOSIHUU JIETKO YIIPATATh TOJ,
3aIIUTHBIM OOTeKaTenb W HAAYTh y)Ke B Kocmoce. MHorma
HAZlyBHOE 3ePKaJI0 MOXKET MCIOJIb30BaThCS JJIsl TOTO, YTOOBI He
coOUWpaTh CO/MHEYHbIe JIyYW, a, HA0OOpOT, 3AIUILATH OT HUX
KOCMHUYECKHI ammapar, CIy)XUTh CBO€OOpPAa3HbIM 30HTHUKOM-
9KpaHOM OT HUX. [I0J06GHBIN 3KPaH MOXXET HANTH MPUMEHEeHHe
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B TeX C/Iy4asx, KOTZA Ha OGOPTY KOCMHYECKOTO ammapara ecTh
6aKy CO OKKEHHBIM BOZOPOJOM MU KHCIOPOJOM.

KocMoHaBTHKe MOTYT C yClieXOM CIY>XMTb U BO3JyLIHbIe
mapel. [To ogHOMY M3 IPOEKTOB MpeAno/araaoch BbIBECTU C UX
MOMOLIBI0O B npejjBepbe KOCMOCa  HCTBITAaTeIbHYIO
1a00paTOpUIO IS TPEHUPOBKM KOCMOHABTOB M IPOBEPKH
obopyzoBaHus. [pynma wu3 JecsiTh KOCMOHABTOB MoT/Ia Obl
HaXOAWUTHCS Ha BBICOTE TPUALATH KHUJIOMETPOB HECKOJIBKO JHeH,
NMOAbeM Ha 3Ty BBICOTY AO/DKEH OCYIIeCTBASTHCA C MOMOILBIO
cTpaTochepHOTOo «IM0e34a» U3 IBYX TMTAHTCKUX a3POCTATOB.

[TpoeKT MCIONMb30BaHUST TAKOTO «IO0E€37a» PACCMATPHUBAJICS
B CIIA pns uchnblTaHUM anmnapaTa, NpeAHA3sHAYeHHOTO [JIs
MATKOM Tmocagku Ha Mapc. C BbICOTBI TPHUALQATU LIECTH
KUJIOMeTPOB HCIBITYeMblii NTOCaJOYHBbIN aMnapaT yCTPeMHUTCS K
3eMse C OrpOMHOM CKOpPOCTbIO — Oosiee Tpex THICSY
KAUJIOMETPOB B Yac, KOTOPYI0 OH NpHOOperaeTr C MOMOLIBIO
paKeTHOro ABurarens. Tak JO/DKHBI UMUTUPOBATHCS YC/IOBUS
BXOJa ammapara B paspeXeHHYI aTMocdepy TauHCTBEHHOU
KpacHO#l TtiaHeTbl. TopMmoxkeHue B atmocdepe Mapca Toxe
Npe/oiarajoch OCYLIECTB/ISATh C IOMOILBI0 CBOEOOPA3HOMI
rpUOOBUAHOM BO3AYLUIHOM MOTYIIKH.

Bo3saymHasi moaymka Mo)XeT OBITh HPUMEHEHa U sl
uccnenoBanust Benepol. Tak kak BeHepa o6mamaer, B oTiuvue
ot Mapca, cBepXIUIOTHOU aTMOchepoii, KaK 3TO OBIJIO OTKPBITO
COBeTCKMMHM aBTOMAaTHYeCKMMHU MEXIUIAHETHBIMM CTAHLMSMHU,
TO BO3MOXXHO €e HM3y4YyeHHe C MOMOIIbI0 Apeldyrlux B Heu
a’poCTaTOB C Hay4YyHOM anmaparypoud. Ilonpsa or Takux
adpOCTAaTOB HECOMHEHHA, BeJb OHHW HAXOAWUIWUCh Obl B
atmocdpepe BeHepbl TOpasgo monbLIe, YeM  CITyCKaeMble
ammapaTtsl coBeTcKkux «BeHep», mo coTeH cyTtok. MccnenoBanus
NoJ00HBIX BeHEPUAHCKHUX IIAPOB-30H/0B BeAYTCs, UX CO3JaHUe
Y 3aIyCK Ha BeHepy oueHb C/I0KHBI.
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BeHnepa mnopmoxxger, HO BOKpPyr 3emyii IO OpOUTaM
CIyTHUKOB MYaJIOCh )K€ HEMAJI0 KOCMHUYeCKHUX My3bIpei.

AspocraTsl B KocMoce?! Ho Begb TaM HeT BO3AyXa, LAPUT
IyOO4YaiIInil BaKyyM, a pa3Be MOXXHO CO3[ATh JIeTaTe/lbHBbII
anmapar jerde... Bakyyma?!

JTOro AeicTBUTeNIbHO chenaTh Henb3sl. Ho ponb Bosgyxa B
JAHHOM CJIy4ae C yCIexoM urpaeTt HebecHasi MEXaHHMKA, 3aKOHbI
JBW)KEHUSI Te/l B IOJie TATOTeHWs. JleTaroT e BOKPYr 3eMIHn
HMCKYCCTBeHHbBIe CITyTHUKH, Ja U JlyHa TOXe, a OHU MNOTsDKesee
aspocrarta. Ecm coobuuTe eMy HYXXHYIO CKOPOCTh, TO U OH
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CTaHeT CIIYTHUKOM.

Co3maHue  KOCMHUYeCKUX  My3blpeli  —  HaJyBHBIX
HWCKYCCTBEHHBIX CITyTHUKOB 3€MJIM — IO3BOJINJIO MCIO/b30BaTh
OJHO W3 CBOWCTB BO3JYyLIHOM MOJYUIKU: NIPHU BbIBOJE B KOCMOC
OHa 3aHMUMaeT CKPOMHOE MeCTO TOJ, OOTeKaTe/neM paKeThI-
HOCHUTEJIs, 2 Ha OPOUTe MpeBpallaeTcss B OTPOMHBIH IIap.

Ho 3aueM HyXeH IycTO# WIap M3 TOHYaMIIeld IJIEHKU Ha
okomo3eMHO#l opb6uTe? (OKa3pIBaeTcs, JJsi CaMbBIX Pa3HBIX
Hay4HBIX LieJIei.

Kak HM paspexxeHa aTmocdepa Ha BBICOTAaX B COTHHU
KHUJIOMeTPOB, OHa BCe JXe TaM eCTb W, 3Ha4yuT, OKasblBaeT
CONPOTHUB/IEHUE MCKYCCTBEHHBIM CIYTHMKaM, 3aCTaBisid MX
MOCTENIeHHO CHIWKAThCs, MOKA HAKOHel OHM He Croparor,
nomnazasi B IioTHyto armocdepy. KakoBa mioTHoCTh Bo3gyxa Ha
OrPOMHBIX, KOCMHU4YecKuX BpIcoTax? Kakoe compoTuBieHHe OH
OKa3blBaeT [BIKylleMycsi B HeM Teny? /laTb OTBeT Ha CTO/b
Ba)KHbI€ JIJI1 HAYKX BOIIPOCHI IOMOIJIM KOCMUYeCKHe ITy3bIpH, UX
niepBble 3aIyCKU B KOCMOC Ipecjiej0Bav IJIaBHbIM 00pa3oM 3Ty
uenb. Ha OGonplioM JsierkoM Liape CONMPOTHBIEHHWE BO3yXa
CKa3bIBaeTcss 0cobeHHO cvabHO. Criens 3a JBMDKEHHMEM Ilapa —
SIPKO¥ TOYKM Ha HOYHOM He0e, MOXKHO YCTaHOBHUTH, KaK OBICTPO
OH CHM)XKAETCs W, 3HAYUT, KAKOBO CONPOTHBJIEHUE BO3AyXa TaM,
rae ABWXXeTcs 1ap.

WMHorga wmwap NOKphIBAIOT TOHYAWIIMM CI0€M aJIOMUHMS,
Jesasi MOBEPXHOCTH My3bIPs 3epKabHOM. Tak MocTymnamoT, 4T06b!
Jlyquie BHJeTh ILIAp C IOMOIIBIO PAAMOJIOKATOpa, Korjga
JBIDKEHHEe €ro JO/DKHO H3MepSITbCA TOYHO, a TakKKe JHEeM.
Hanpumep, eciy cnyTHUK-TTY3bIpb CIYXXUT JJIS1 LieJIed reofe3uH,
TO eCTb TOYHOI'O OIIpejie/ieHUs] PAacCTOSTHUU MeXJy Ppa3HbIMU
nyHKTamu Ha 3emte. lllap, cKonb3sMii BBICOKO B HebOe, CITY)KUT
TOYHBIM «MeTpOM» I/s1 u3MepeHUs1 3emau! A TarwkKe B Tex
CIy4yasix, Korja IIap  MCIOAb3yeTcs  JAJisg  Ilepejayy,
peTpaHC/ISIUUM  pajUuOCUTHANOB. Paauonyd, mnocmaHHbI C
3eM/IM,  XOpOUIO  OTpaaeTcsa  OT  MeTa/UIM30BAaHHOU
MOBEPXHOCTH WLIapa M MOXXET OBITh NPUHAT KaK pajuo3X0 B
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TOYKAaX 3eMHOM NOBEPXHOCTH, /AAa/IeKO OTCTOSIMUX OT CTAaHLWH,
MoC/aBUIeN Ty4.

[Togo6HbIE pafvopeTpaHC/IsALMOHHbIE CIIYTHUKH,
3anyckaBumecss B CIIA, monyuynnu HasBaHue «3Ixo». C m
NOMOLIBI0  OBUJIO TPOBEJEHO MHOIO BAXKHBIX  HAyYHBIX
WUCC/IeJOBaHWM, B KOTOPBIX IPHUHSUIM Y4yacThHe M COBETCKUe
yuyeHble. [lepBbIii CIyTHHUK «3JX0» HMeNl JUAMeTP TPUJLATE
MeTpOB, BTOPOl — copok MeTpoB. Kak MHOrostakusie foma! He
TaK NMPOCTO HCIBITBIBATH U TNPOBEPSTH MOAOOHBIE «IIAPHUKH».
BcriomMHuM maxke 06 0gHOM BHE CIOPTA, KOTOPHIM YB/I€KaHCh
JIET COPOK Ha3aZ, — TMPbDKKaX Ha HeOOJbUIMX BO3AYLIHBIX
mapax. IIpu cunbHOM TOMYKe CIIOPTCMEH IpoJjierasl Ha Liape-
NpBITYHE HECKOJIbKO JeCsITKOB MeTpoB. [IoToM cHOBa TOMTYOK —
U OMNATH MOJIeT. BCOOMHUIM M — MPUCHIOCOOUIN IIAP-TIPHITYH
JJ151 TIPOBEPKU 000JIOYKH CITyTHHUKA.

CuHTeTH4YecKasn IJIeHKa, U3 KOTOPOW M3roTOBJISIeTCS uIap,
VMeeT HUYTOXXHYIO TOJIINHY, OKOJIO COTOH JO0IYU MUJUIMMETPa,
a C/Iof ajIOMUHUS Ha Hel elle BABoe ToHbuIe. [Ipu 3amycke c
3eMii 060/I0YKA YMAKOBBIBAETCSI B KOHTEHEP pa3MepoM 4yTh
6osbllle TOMYMETPa, W TOJABKO HAa OpOUTe NpeBpallaeTcs B
OTrPOMHBIM IIap — TUraHTCKUMU MBUIBHBIM ITy3bIPb B KOCMOCe.
EcTb M TNpOeKTsl BbIAYBAaHUS NOJOOHBIX Iy3bIpedl TNPSIMO B
KOCMoOcCe.

B kocmoce Bce He moxXo)Xe Ha 3eMJII0 MU HaJyBaeTcsl LIAp
TO)Xe He TaK, KaK OObIYHbIe 3eMHbIe adpocTaThl. Bo3zayxa B mape
IOYTH HEeT, TOJAbKO TOT, 4YTO OBUI BHYTPU YHAaKOBAaHHO
o6onouku. HagyBaeT map TBepzmoe BeuectBo. BHyTph 060/104KM
3aK/Ia/IbIBaeTCsI HEMHOrO KpPHCTA/UIOB, KOTOpble II0TOM, B
KOCMOCe, TOoJ, [JeHCTBUEM COJHEYHBIX JIyded HAYUHAIOT
WCMApSThCS, BO3rOHAThbCS. IloHeMHoOry miap HajgyBaeTcs
obpasylomumMucs mapamMu. [IpoucxosuT 3TO  MeAJIeHHO,
MOJTHOCTBIO LIAp HaZyBaeTcs 32 HeCKOJIBKO YacoB, a BHavyaie —
Jaxe 3a gecsaTb cyTok! /laBjeHre BHYTpHU 1Iapa KpaiiHe Maso, B
JEeCSITKM M COTHU THICSY pa3 MeHblIe aTMocdepHOTO. Bonbure u
He HaZlo, BeJb CHAapy)XU — BaKyyM. BoT kakoii HeOOBIYHBIH
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KOCMHUY€CKHU ITy3bIPb...
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Kocmoc BoBce He MyCT, ero NMPOHU3BIBAIOT, B YaCTHOCTH,
Me TbYaiiilife YaCTUYKUA BellecTBa — MUKpoMeTeopuTsl. [log nx
yAapaMH U TOJ, BIUSHUEM APYTUX BO3AEHMCTBUIM KOCMOCA IIap
MIOCTENEeHHO TepsieT CBOM HJea/ibHble OYEePTAHUS U CTAHOBUTCS
6echopmeHHbIM. OHAKO 3TO MPOUCXOJUT, KaK IMOKA3aa OIIBIT,
He OBICTPO — TEPBBIM CIYTHHUK «DXO0» MPOCYIIECTBOBAN Ha
opbuTe MOYTH BOCEMbB JIET, A €ro OTpakaTe/lbHas CIOCOOHOCTD
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CHU3MJIACh BCero Ha ABa npoueHTa. OH COBEpIIMII 32 3TO BpeMs
6ojee TPUALATH IATH C TOJTOBUHOU ThHICSY O0GOPOTOB BOKPYT
3eMM W Tpolllesl TMyTh Oojee TOMYTOpa MHJUIMAPAOB
KHUJIOMETPOB!

YdeHbple MILIYT CpeAcTBAa YAJMHEHUSI CpPOKa JKU3HU
KOCMHYECKHX Ty3bIpel [AJjis peTPaHCISILUY pajuomnepesad.
OpHO U3 npeIoXXeHUH OKa3asoCh COBePIIEHHO HeOXXU/JAaHHbBIM:
€T UMeHHO 000JI04Ka LIapa BBIXOJHUT U3 CTPOSl, TO — HOJIOH
o60m0uky! Ho 4To ke Torma ocranercs ot mapa?!

OmneIT Nokasan MOJHYI OCYLIeCTBUMOCTb OPUTMHAIbHOM
ugen. Ha o00omouky 1mapa HaTAruBaeTcs TOHYAMIIAs
MeTa/UIMuecKass CeTKa, a 3aTeM, B KOCMOCe, KOIrJa IIap
HajyBaeTcs, 00omoYKa.. ucdesaer! OHa H3roToBiAseTCS U3
CMHTETUYECKON IUIeHKH, WCHapsolecs Mnoj —AelCcTBUeM
ynerpadpuoneroBeix  nydeit  Comnua. [loxoxyro — rieHKy
MBITAIOTCS, KCTAaTH, WCIONb30BaTh TeMepb M [l OOBIYHOM
YIaKOBKH NMPOAYKTOB, MHaY€e OTXO/bI IUIEHKU IPO3AT OYKBaJbHO
3aTonmuTh Haury IutaHery! Korma mieHka wucmapurcs, To 1o
opbute OygeT MYaTbCA JUIIb LIAPOOOpa3Hasi MPOBOJIOYHAS
ceTKka, KOTOpasi, COOCTBEHHO, UM HY)XHa B KayecTBe
PafiOAHTEHHBl — OTPaXKaTessl CUIHa/I0B. TaKkoi a)XypHBIH 1ap
He OOWUTCS, KOHEYHO, MHUKPOMETEOPHUTOB, pa3peXeHHast
aTMocdepa OKasplBaeT HHUUYTOXHOE CONPOTHBJIIEHHE €ero
OBVDKEHUIO, MeHblIe CKa3blBaeTCs W JaBJleHHe COTHEeYHBIX
ny4dei. 3HA4YUT, M PaboTaTh Ha OpPOUTE ITOT HEOOBIUHBIN
peTpaHcIsATOp OyJeT AOoJIbLIe.

CrienpanucTel B 061aCTM KOCMOHABTUKHM BHUJIAT OOJIbIINE
NepCreKTUBbI IPUMeHeHUsI HalyBHBIX COOPY>KeHUH B KOCMOCe U
pa3pabaThIBAlOT pa3/NUYHbIe WX NPOEKThl. BromHe MOXHO
TOBOPHUTh O  3apOXJAEHUM  HeObIBa/Oi  «IOLyLIEYHONH»
KOCMUYECKOM apXuTeKTypel. B  Oyxgyumiem, BeposiTHO, B
KOCMHUYECKOM TMPOCTPAHCTBE W HAa MOBEPXHOCTH HeOEeCHBIX Tes
MOSIBUTCSI HEMaJIo THeBMaTU4YeCKUX HaJyBHBIX KOHCTPYKLMH.

Bcerma HalizyT npuMmeHeHHWe npocTeiinive mo ¢dopme
coopyXeHUs1 — chepruyecKre, y)Ke 3HaKOMble HaM KOCMUYecKre
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my3sipu. WX Ha3HayeHue OyzeT CTAaHOBUTHCS Bce Ooiee
Pa3sHOOOpa3HbBIM.

[lepcnekTBHa Hzess KOCMHYECKOTO TMy3bIPs, HIPAIOILETo
poib CBOeoOpa3HOM O0O60JI0YKM, OTTrOpakuMpamwuield pabovyio
30Hy B KOCMoce. BHyTpM  OrpoMHOTO  TPO3PAYHOro
TOHKOIUIEHOYHOTO  IIapa  KOCMOHAaBThI  OyZyT  BeCTH
CTpOUTE/IbHbIe, MOHTAXHBIE M PEeMOHTHbIe paboTsl. ['opaszmo
yaoOHee, YeM B OTKPBITOM KocMoce. MeHblle mepemnazbl
TeMIlepaTyp U JeiCTBUEe COMHEYHON M KOCMUYEeCKOHN pajHualiu.
KocMoHaBTaM M MX HMHCTPYMEHTaM He TPO3UT OMACHOCTh
CTy4alHO MOTEePATHCS B GeckpaitHeM KOCMHY€ECKOM

NPOCTPAHCTBE, He HY)XHO MPUBSA3BIBATHCSI PaioM — 0060/109Ka
33/IePXKUT.
[TosBsiTCS1 BpeMeHHbIe HaZyBHbIE KPBILIU Ha[,

CTPOMTENbHBIMHU IUIOmAAKaMU Ha JlyHe u miaHertax. [log
KpbILIEH MOYXHO CO3JaTh YCJIOBHs sl paboThl 6e3 ckadaHapa,
HaloOMUHAoIIe OObIYHbIE 3eMHBIE.

[THeBMaTHUecKHe COOpPY)XeHHsT B KocMoce OyayT U
HaJyBHOM, M apoO4YHOM KOHCTPYKUMH. BosaymHas apka
HeOO/IbLIIOTO CeYeHHs] CMOXXET HeCTH Ha cebe KOJIOCCa/ibHbIe
KOCMHYeCKHe COOPY>KeHHUSI.

Pa3pabaTpIiBaloTCs MPOEKTHl HAAYBHBIX YOEXHI sl
KOCMOHAaBTOB Ha JlyHe — HeOO/NbIINX, PACCYUTAHHBIX HA
npeObIBaHWE JBYX KOCMOHABTOB B Te4yeHHe He Oojee [IByX
HeZlle/lb, W CTalWOHapHbIX. Kak TmoOKasas ombBIT NO/NEeTOB
KOpab/ieil «ATOMIOH», XUTh B JYHHOM IMOCAJOYHOM Kopabie
HeygoOHO, 3aBeJOMO TOHAAOO0SATCA CllenHaTbHble YKPBITHSL.
BrionHe MOryT HaWTU INpUMeHeHHe HaJyBHble COOPY)XXEHHS C
TBepZJEeOLM IMeHOIUIAaCTOBBIM IMOKPHITHEM WM CO3JaHHBIE U3
CrieMabHOM 3aTBepeBaolleil IUIEHKU, HUX MOJeNHu YyKe
VICITBITBIBAIOTCSI.

Haubonpmwnii mpocTop AJjsi TBOPYECTBA KOCMHUYECKHUX
ApXUTEKTOPOB  NpPeJOCTaBUT  COOpPYXXeHHe  IOCTOSIHHBIX
HaceJIeHHbIX OPOUTAIBHBIX CTAHLIW, IeTBIX TOPOZOB B KOCMOCE.
Hapsay c XecTKMMH MeTa/UIMYeCKMMHU WU IUIACTMACCOBBIMU
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KOHCTPYKUYSIMUA 3/€eChb HaBepHSKa HaWAyT NpUMeHeHHe U
HaJyBHble. HeKoTOpble M3 HUX UCIBITHIBAIOTCS, TPaBa, IOKa Ha
3eme.

I 1aBHBIE, OKpYyIJIEHHbIE O4YepTaHUs HaJyBHBIX
COOPY)KeHUH KaKYTCsI OCOOEHHO eCTeCTBEHHBIMHM B KOCMOCE,
rge, B OT/INYMEe OT 3€MHBIX YC/IOBUM, NMPsIMble TUHUU — pejKoe
ncxirodeHue. [IpuBnekaeT BecbMa BaXKHast [ KOCMOCA
IIPOCTOTA BO3BeeHMS THEeBMATUYE€CKUX KOHCTPYKLHH.

[IpennoxeHno HeMaJio APXUTEKTYPHBIX IPOEKTOB
KOCMHUYECKUX CTAaHIUN — B BU[E T'MTAHTCKUX OYO/IMKOB-TOPOB,
CO «CIULAMM», LEHTPATbHOMN «BTYJIKOW» MU 0e3 HUX, B BHUIE
CBSI3KM  LMIWHApUYecKuX OamnoHoB. PaspabateiBaeTcsi u
TEXHOJIOTHSI COOPY)X€HUSI TMOJOOHBIX CTAHLMI, B TOM YHC/IE U
MEeHOIUIACTOBBIX UJIU )X€JIAaTUHOBBIX TBEPJELNX KOHCTPYKUMU.

TpyaHo cka3zaTh, KaKOMy U3 TPOEKTOB OyZeT B KOHIe
KOHIIOB OTHAHO mpejamnoyTeHue. HecoMHeHHO /Wb, YTO
MO/IyIIKe B KOCMOCe — GOJIbIIOE MECTO.
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Iloaymka ncuyesna

C KakUM TPOTUBHBIM  CBUCTOM  CIIyCKaeT  Bcerga
BejlocuIiefHasi IMWHA, (QyTOOIBHAST KaMepa WJIM Pe3rHOBAs
HagyBHass mnoaymka! KoMy HyxHa fApIpsiBass BO3AyLIHas
noaymwka? /la v Kakasi OoHa, COOCTBEHHO, BO3IyIIHAs, €C/U
BO37yX-TO U3 Hee Bech Bbiuesn?!

Ho mnoropurte. /laBaiiTe-ka BCIIOMHUM OJHY W3BECTHYIKC
IIKOJIBHYIO 33/a4yy Mo MaTeMaTuke: «Yepe3 opHy TpyOy B
6acceiiH BIMBAETCSL...»

CKOJIBKO XJIOTIOT OBLIO C 3TUMHU TPyOaMH, Yepes KOTOpbIe B
6acceiiH BoJa BIMBAeTCs, a M3 Hero BbUIMBaeTcs. borock, mpaso,
YTO OHU BaM TaK HaJj0e/IM B LIKOJIe, YTO BbI U C/IBIIIATh O HUX He
XOTHUTE...

Hy, Torga 3alyzeM ©HOKa O MaTeMaTHKe W IIOCTAaBUM
npocreiimimii  ¢usmyeckuit ombiT. Her, He B ¢usnveckom
KabuHeTe, a y cebs JOMa, Ha KyxHe. B Kax[goil KyxHe WIH
BaHHOW 00s3aTe/IbBHO €CTh OOBIKHOBEHHasi BOJONPOBOJHAS
pakoBHHa. A Gosibllle HAM HUYero u He motpebyercs. Tak 4To
HUYTO He OyZeT ToOpeTh WM B3PbIBAThCS, YCIIOKOMTE,
MOXXaJIyHMCTa, Mamy.

M5! y pakoBuHbI. OHa MycTa, BOAONIPOBOJHBINA KPaH 3aKPbIT.
OTkpoeM ero HeMHOro — mnoTeyer Boja. Ho pakoBuHa Oyzet
HO-TIIPEeXXHEeMy ITyCTa, BCSI BOAA Cpa3y )Xe YXOAUT 4depe3 Ooiblioe
CIMBHOE OTBepCTHe.

[TpuoTKpoeMm KpaH mobosnbliie — CTPys cTaHeT cuibHee. Ha
CaMOM [IOHBIIIKE PAKOBHUHBI CKONMUTCSI HeMHOro Bojbl. Ere
OTBEpPHEM KpaH — BOJABl B paKoBuHe npubyzer. Bor yxe
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PaKOBHMHA 3allO/IHeHA HAaNoOJ0BUHY. XJellleT U3 KpaHa BOja, HO
YPOBEeHb ee B PaKOBHHeE OCTaeTCs] HeM3MeHHBIM, He TOBBIIIaeTCst
Y He MOHMXKaeTcsl.

[Touemy? CKOMBKO BOJBI B PAKOBUHY BIIMBAETCs, CTOJNIBKO U
BbUIMBaeTcsa. Kak roBopsit B 9THUX cCiydasix, HACTYIWUIO
AWUHaMHUYecKoe paBHOBecHe. /IlMuHaMH4yeckoe MOTOMY, YTO BOAA
BCe BpeMsi JIbeTCs Yyepe3 PaKOBUHY, HO B COPeBHOBAaHUM [BYX
CTPY# He BBIMIPBbIBAeT HU OJHA. Ecim mpocro HaiuTh BOAy B
PaKOBUHY U 3aKpbIThb CJIMBHOE OTBEpPCTHE, TO yPOBEHb TOXe
OyZieT HeM3MEeHHbIM, HO 3TO PaBHOBECHE y)Ke CTaTUYeCKoe.

BepHeMcs k Bo3gymHo# nogymke. OHa 3aMeHMT Temepk
PaKoBHUHY, a BO3JyX, ecTeCTBeHHO, Bojy. Hagyem moayuiky, B
Hee BOMJET KaKoe-TO KOJIMYeCcTBO BO37JyXa M OCTAHETCS TaM,
MoKa... [loka MbI He TMPOABIPSIBUM MOAYWIKYy (3TOT OIBIT
NpojeaeM, PasyMeeTcsi, MbICJIEHHO, He3a4eM TOPTHUTH BeLlH),
TOYHO TaK )Xe, KaK OTKpbIBalU CIUBHOe oOTBepcTHhe. Bosayx
yiJeT 13 NOAYLIKU, KaK BOJIa U3 PAaKOBUHBI.

Y1006bI AOOUTHCS JUHAMHYECKOTO PAaBHOBECHs B C/ly4yae
Hauley JbIPSIBOA MOAYIIKU, HY)XHO, BBIXOJUT, HAa4aTh BAyBaThb B
Hee Bo3ayx. Eciu B mofyuiky GyzeT mocTymnaTh BO3AyXa CTOJNBKO
XK€, CKOJIbKO BBIXOJWTBH, TO €ro KOJIMYeCTBO B HeW OCTaHeTCs
HeM3MeHHBbIM. BriolHe MOXXHO claTh Ha TaKOH MOAYIIKe, pa3Be
TOJIBKO CBUCT 6Y,Z[€T HAaIIOMMWHATDb (0] ANHaAMHW4Y€CKOM
PaBHOBECHUHM...

HesicHo nuuib, KOMy Hy)>XHa BCS 3Ta KaHUTe/b C ABIPSIBOM
MOAYIIKOMH...

ITpogenaem eule ogWH MBICIEHHBIN SKCIIEPUMEHT — MeTO/,
KOTOPBIM  4YacTO TMOAb3yloTca B Hayke. Ilpexcrasbre
OOBIKHOBEHHBII1 HAZlyBHOM MarTpal. YCTPOMM B HeM YxXe
3HaKkOMOe HaM JMHaMMH4ecKoe paBHOBecue — 4Yepe3 OJHO
OTBEpCTHE BO3JYyX BXOJUT, Yepes3 Jpyroe CTOJBKO JKe BBIXOAUT.
A Temepp 3aMeHHMM ABa OOJBIINX OTBEPCTHSI MHOXXECTBOM
Manbix. [Ins 3Toro mpojenaeM B GOKOBBIX CTE€HKAX MaTpala
MHOT0 HeOGO/MBIUINX AbIPOYEK JJIsI BBIXOZA BO3JyXa, @ BXOJUTH OH
OyzeT depe3 6OJbILIOE YHCIIO ABIPOYEK B €ro ABoHOM aHe. Eciu
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KOJTMYECTBO BXOJSIIEro W BBIXOJSILETO BO3JAyXa He U3MeHUTCH,
TO TaKasi 3aMeHa, KOHeYHO, BIIOJIHe BO3MOJKHa.

Cnenaewm elle OfVH IIAT B HallleM 9KCIIEPUMEHTEe: COeITUHUM
MeXZy coboil Bce BBIXOJHbBIE OTBEPCTHS JJIs1 BO3JYyXa, OTHE/INB,
TaKUM 006pa3oM, BEPXHIOI0 YaCcTh MaTpaua OT HikHeil. Temeps
BO3yX OyZeT BBIXOAWUTH U3 MAaTPaAlld HAPYXXY depe3 Y3KYIO Liesb
1o BceMy ero nepumetpy. Ecim KonndecTBo BbIXOASALIETO Yepes
IIe/Ib BO3/yXa OCTAHEeTCs MPeXXHUM, JUHaAMHYeCcKoe paBHOBecHe
CHOBa COXPaHUTCSL.

[Tpu xeraHuM MOXXHO OT/IMYHO CHAaTh ¥ HAa TAaKOM MaTpalie,
XOTsI, COOCTBEHHO, MAaTpAlAa-TO B OOBIYHOM IMpEeACTABIEHUN U
HeT — BeJb €ro BepxHssl IMOJOBUHA HHU4YEM He CBS3aHA C
HwkHel! BosgymHas mnogyurka Kak Obl  Mcdesna, HO B
JefiCTBUTE/TBHOCTH OCTaach.

BHemiHe Bce 5TO BBIVIAAUT JaXke 3arafjodyHo: JI@XUT
YeI0OBeK Ha IMOJIOTHHIIE, KOTOPOe MAPUT B IPOCTPAHCTBe, HA HA
YTO He ONMUpasich. Byab Bo3ayx LIBETHBIM, MBI YBUZEIU ObI, KaK B
3a30p MeX/Jy HIKHHUM U BepXHUM IOJIOTHUIEM M3 OTBEpPCTUH
HIDKHETO BTEKAIOT LBETHbIe CTPYHKH, a W3 KOJNBIEBOM IIenu
MeXJy MOJOTHHUILIAMU BO BCe CTOPOHBI pacTeKaeTcsl LiBeTHasi
nesneHa. Ho Bo3ayx He 1IBeTHOW...
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Tak MBI BHepBble BCTpedaeMCsl C BO3AYLIHOW MOJYIIKOM-
npuspakoM. Posib U 3HaueHHe B TEXHUKE MOAOOHBIX MOAYLIEK,
MOXKaJTy !, aXke OOJIblile, YeM OOBIYHBIX.

Ecnu yrogHo, MOXXHO cZielaTh U ellle OJWH, TOC/eJHUM 1I1ar
B HalleM OIbITE€ C HAJAyBHBIM MaTpaleM — BooOOLle yZaluTh
BepxHee MOJIOTHULIe.

[TpencraBbTe, IEXXUT YeI0BeK Bpoje Obl M HAa MaTpale, HO
BpoZie HeT, IMOCKOJIbKY, €C/IU MPUIISAJeTbCs, OH HUTAe MaTpala
He Kacaercs. [Ilapur B Bo3gyxe, Ja u Tombko! A B
JEeUCTBUTE/IbHOCTH, IOKOWUTCS HA BO3AYyIIHOW MOAYLIKE, HO
HeBUAMMOU. J[laBreHue Bo3Ayxa B TMOJYyIIKe IOJJepXXUBaeT
YyesioBeKa Ha Becy. TOYHO TaK >Ke, KaK U CaMblii OOBIKHOBEHHBIH
HaJyBHOU MaTpau. Ho Tonbko maTpal, paBHOBecHe BO3JyXa B
KOTOPOM [JUHaMHU4YeCKoe — CKO/JIBKO BBITEKaeT, CTOJNbKO U
MpUTEeKaeT.

Ecnu Ha HeBUAMMOM MOAYIIKE MOXHO CMaTh TaK e, KaK U
Ha OOBIYHOM, 3ayeM, CIPAIIWBAETCs, Oropoj ropoauTsh? Bexan
3TO He IPOCTO, CO3/aTh HY)XHOe AWHAMHUYecKoe paBHOBecHe.
OpHako mMOZOOHBIE MATpAlbl CYLIECTBYIOT, HWHON pa3 OHU
a6COIIOTHO HEOOXOAUMBI.
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be3 Hux He 000WTHCh, HampuMep, B CIy4yae TSDKEJbIX
0)XOTOB, KOIJla Jla)ke Jierkoe NMPUKOCHOBeHHEe TKaHU HaJlyBHOTO
MaTpalQ MPUYUHSET HEBBIHOCHMYIO 00/b. TOMBKO HEBUIMMAS
BO3AYIIHAas NOAYIIKA MOXXeT IPUHEeCTHU ycrnokoeHue. boiee Toro,
0OBO/IAKMBAIOIAS] TEe/MO Ie/leHa BBIXOASAIIEr0 W3 MaTpala
MOJOTPETOTO CTePUIBHOIO BO3/YyXa CO3JaeT, KaK IT0Ka3aJ/l OIbIT,
JIydlivie yC/IOBHs /il 3Q)KUBIeHUs1 paH. [lomoOHbIe «mapsiue
JIOXKa» y)Xe HaXOZAT MpUMeHeHHe B OOMbHUIAX PsAga CTpaH. B
HEKOTOPBIX KOHCTPYKUUSIX Jake OJesyl0 MM IPOCTBIHS,
MOKpBIBaole OO/MBHOTO, TOXE «MapsAT», He Kacasch Tena.
BonpHOI OKaspIBaeTcss KaKk ObI B KOKOHE M3 00OBOJIAKMBAIOLIETO
ero co Bcex CTOPOH BO3JyXa.

EcTp y MegULIMHCKMX TOCTe/iel cepbe3HbI HeJOCTaTOK —
6071p1ION pacxof Bo3Ayxa. YToObl YMEHBUIMTH €ro, MbITAIOTCS
co3zaTh Jjie4eOHYI0 BO3AYIIHYIO MOAyiKy wuHavde. CrTpyiku
BO3JyXa W3 MaTpalQ BBIXOJAT TNO-NpPEeXHeMy, HO B 3THX
CTPYMKax IUISIIIYT MUKPOCKONMMYEeCKHe KepaMHYeCcKrue NbIIMHKU.
B cnoe TomuyMHONW MW/IJIMMETPOB TPHUCTA MBIJIMHOK 3THX
OrPOMHO€ YMCJIO, IPUMEPHO CTO MMJ/UIMOHOB, U BCe OHMU KakK
OyATO  KUMSAT, CO34aBasi  MOJAJEePXKUBAKOLIAK  GOMTBHOTO
HEeXHeWIHWHi c10M, O4eHb HANOMHHAIONIMWN XUAKOCTh. Ero m
HA3bIBAIOT TMO3TOMY «IICEBIOOXXIKEHHBIM», TO €CTh «KaK ObI
XUIKUM» cinoeM. OH 4YacTo TpUMeHsIeTCsi B TeXHHUKe [Jis
NMPOU3BOJCTBEHHBIX HYXJ. Bpauu rosopsit, 4yTOo, Hapsjy C
NPOYMM, TakKas T[OCTe/lb TO3BOMSET JIEYUTh  OOJTBHBIX
IIMTeIbHBIM CHOM: I0OYeMY-TO OHa JefiCTByeT KaK CHOTBOPHOe.

Ho pasBe yauBuTenbHOe CBOMCTBO MapeHUs B BO3AyXe Ha
BO3AYIIHOW TMOJYLIKE MOXeT OBbITh MCIOIb30BAaHO TOJIBKO B
MeaulIHe?
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JleTsaniye HaJA BOJTHAMH

[Tpexxze Bcero B 3TO# CBSI3M HEBOJIBHO NMPUXOAUT Ha yM
Mpo6JieMa TPAHCIIOPTA — YXK Pa3 MOXKHO MapUTh HAa BO3AYIIHOM
MO/IyIIKe, TO HECTIOXXHO, NO/DKHO ObITh, U TMepeABUTATHCI Ha
Heli. bosee Toro, oueBMHO, IOJOOHOE TEepeABIKEHHE MOXKET
OCYILeCTBIATHCS ¢ OOBLION CKOPOCTHIO. HampaurvBaeTcst MbICTb
0 CO3JJaHWM NMPUHLUIINATBHO HOBBIX TPAHCIIOPTHBIX CPEJICTB.

JTH NpeJIoNIoKeHUs B OO/MBIION Mepe y)Ke MOATBePXKJeHbI
XU3HBbI. BosgylrHass mMofgynIka OTKPBIBAaeT B TPaHCIOPTe
MOMCTUHE HOBYIO 3py.

Haubonbiive ycrnexu AOCTUTHYTHI B BOJHOM TPAHCIOPTE.
Cyza Ha BO3AyLIHOM MOAYLIKe CO3JaHbl BO MHOTUX CTPaHaxX — y
Hac, B AHrnuy, CIIIA, ®panuuu, SAnonun. PasHeie no pasmepam
KOHCTPYKLMM, Ha3HAYeHUI0, OHU MYATCSl HaJ, BOJAHOM IJIa/IbIO
PeK, 03ep U MOpeli ¢ He BUJAHHOH Jocesie CKOPOCTbIO, MOpaXkast
B35, HaGmogaresneii. MyaTtcs MMeHHO Haj, BOJOM, a He IO
Heil. OHM eTAT HaJ BoJHAMU. Takoro eiie He GbLIO.

Y Hac B cTpaHe paboThI MO CyZaM Ha BO3AYIIHOM MOAYLIKE
Havaauch 3azonaro a0 Bemukor (OTedyecTBeHHOW BOMHBI.
[Tpouisio Bcero fecsaTh €T Mocjae pPeBOJIOLNM, CTPaHAa TOJIBKO-
TOJIBKO BBbILJIA W3 HEeBUJAHHOW paspyxu, Hayajaa CTPOUTH
uHpaycrputo. He xBatano camoro Heobxogumoro. Ho mbl ymenu
CMOTpeTh [JajJieKO BIepeJ, — YyXXe TOrJa Haya/IuChb IepBble B
Mupe paboThl MO MPUHLWIHAIBHO HOBOMY BHJAY BOJHOTO
tpaHcnopTa. [Ipopeccop B. /IeBKOB cO CBOUMU COTPYLHUKAMH E
HoBouepkaccke, a 3aTeM B MocKkBe CIpOeKTHPOBAI U MOCTPOUII,
CHayasa, B 1934 roJy, MeHbIIMH, a TMOTOM, B 1935 rofy, U
O6O/PLIMI KaTep HAa BO3JYLUIHOW TMOJyIIKe. ABTOpPY ZOBeNOCh
BUJIETh 3TO HeOObIYHOE CyAHO, M4YaBlleecsi Haj BOJOH Ha
BBICOTE OKOJIO TPeTH MeTpa C HeBUJAAHHOU CKOPOCTHI0 — OKOJIO
CTa TPUALATHU KuJoMeTpoB B d4ac. [lomer karepa kasaucs
daHTacTHKOM!
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Mano xro 3Haer, uyrto eme B 1853 roay B Poccun
apXaHTre/JIbCKUI apxuTeKTop M BaHOB MpeIoXUII «IyXOIUIaB» —
IepBoe CyAHO Ha BO3JYyIIHOW NOAYIIKE, MOYTU Ha CTOJNETHE
omepenuBilee BpeMs. borata Gblia Halla CTpaHa TaJAHTaMH, HO
KaK peJKo MoJIy4ya/d OHU NOAJEePXKy B crapoii Poccun...

Pa6oTs! 1o cyzaM Ha BO3JYLUIHOM MOJYLIKE BO30OHOBUIMCH
nocse BOUHBI. Bcero montopa pecsirka /IeT MUPHOM JKU3HU
MOHAJ00MIOCh, YTOOBI Ha COBETCKUX pPeKax MOSIBU/IMChH MEepBbIe
MacCaXUpPCKUe CyJa Ha Bo3gyllHOW mnofgyumke. CHavazna Ha
['pe6HOM KaHase B J/IeHMHIrpafie HAaYa/IMCh XOJOBbIe UCIBITAaHUS
camoro OOJBIIOTO TOTZA B MHpPe TPUILATUBOCBMHUMECTHOIO
pedHoro skcnpecca «Hesa». Yepes rog no Boare nmpomyasncs co
CKOpOCTBIO OoJlee CcTa KAJIOMETPOB B YacC NMATUMECTHBIM KaTep
«Pagyra», co3maHHbi Ha 3HamMmeHUTOM COpPMOBCKOM 3aBOjie E
l'oppkoM. Bcenen 3a «Papyroii» mosiBuicsi «[oppKoBYaHMH» Ha
COPOK BOCEMb IACCAXUPOB, 3aTe€M TIpy30BOM Karep «Taiira»,
rasoTryp6oxos, Ha Bo3fgywHod moaymke «CopMoBHY» Ha
MATbAECAT TACCAXUPOB CO CKOPOCTBIO [0 CTa JBajLATH
K1usoMeTpoB B 4ac. CTposiTcsi caMble KpPyNHBIe y Hac B CTpaHe
MAaCCaXUPCKUe  «lIeTawomue»  Temwnoxongbl  «OpuoH»  Ha
BOCEMbJ,ECAT MaCCaXXUPOB.
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Havanace perynsipHasi aKCIUTyaTalusi CylOB Ha BO3ZJYIIHOMU
MO/IyIIKe HAa CUOUPCKUX U IPYTHUX PeKaX CTPAHBI.

3a py0exoM paHblie APYrUX Havasa paboTaTh HAaJ CyJaMu
Ha BO3JYLIHOW MOAYILIKE U AOOWIach HAMOONBLIUX YCIEXOB
AHrmusi. B mocnenHue TOABI HOBble, 0Oojiee COBEpLIEHHbIE
JleTalolllve CyAa NMOSIBUIMCh U B pspe aApyrux crpaH. Korga B
1966 TOAYy B AHIJIMM COCTOSUIACh IepBasi MeXJyHapoJHasi
BBICTaBKa JIETAIOUUX CYyAOB, ee II0CeTUTEe/U MOITIM BUJEThb
MHO)XX€CTBO Pa3HbIX KOHCTPYKIMH.

KpynHeitiinii  aHrmuiickuii  KopabGib Ha  BO3AYLIHOM
MOJyIIKe BECUT C IPy30M CTO CeMbJecsiT TOHH, ero JJWHAa —
COpOK MeTpoB. Ha HeM ycTaHOB/IeHbI YeTbIpe ra30TypOMHHBIX
ABUTATENsI aBHALMOHHOTO Tuma. CKOpPOCTh 3TOro KOpabist
JOCTUTaeT CTa COpoKa KujoMeTpoB B 4Yac. CyaHO CIyXuT
MOPCKMM MapOMOM, COeAUHSIOINM AHIJINIO C KOHTUHEHTOM, U
Ka)XKABI M3 CBOUX ILIECTH eXeJHeBHBIX peiicoB yepes3 Jla-MaHm
Ha paccrosiHue O0ojiee COpOKa KWJIOMETPOB COBepIIaeT 3a
nomyaca. Ha ero 6opry MOTyT HAaXOAMTHCSA [O LIECTHUCOT
MaCCaYKUPOB.

PsgoM ¢ TakuM THTAaHTOM  KaXYyTCsd  KPOXOTHBIMU
OJHOMEeCTHBIe JleTalllie KaTepa CIOPTUBHOIO U MPOTy/IOYHOTO
Ha3HaueHusi. [lobGeguTeneM B OAHOUW M3 TOHOK KAaTe€pPOB Ha
BO3JYLUIHOM MOAYyIIKe OB KaTep BECOM BCEro CeMbIECSIT CeMb
KUJIOTPAMMOB C JIBUTraTejieM MOILIHOCTBIO JeBATh JIOLIAAWHBIX
CHIL.

EcTp 1 ellje MeHbllIMe CyZleHbILIKY, Ha OJHOM M3 HUX, BECOM
MeHbllle COPOKa KWJIOTPAaMMOB, YCTAaHOBJIEH JBUTraTe/b BCETO B
TPU JIOWIAJUHBIX CHJIBbI! DTOT JIeTAIOIMA KaTepoKk B ¢dopme
Tape/Kd HMeeT HAaJyBHOM KOPHyC, KyAa BO3JyX CHadaja
M0JlaeTCs BeHTU/ISITOPOM, 2 M3 KOPITyca BbITE€KaeT B BO3JYLIHYIO
MOJYIIKY, TAK YTO OHA CIY)XXHUT JBaXKJbl!

He coBepurutes 5111 HaM TMOE€3AKYy HAa KAKOM-HHOYAb U3
nerapmwux cygos? Kcratu nosHakoMuMcsi € TeM, KaK OHO
YCTPOEHO.

..MbI Ha MopckoM Oepery. 31echb HeT NPUCTAHU, HO, K
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CYaCThIO, JIETAIOIIME CyJa He HYXJAITCI B IpUYase, OHHU
CIMIOKOMHO BBITION3AI0T U3 BOJBI MPSIMO HA OT/IOTUil Geper. JTO
yAOOHO — CTPOMTEICTBO TMPHUYANOB OOBIYHO 0OOXOAUTCS
HeJelleBO, a ecd y Oepera Mejako, TO W BooOule KOpabiab
I0/DKeH OPOCHUTH SIKOPh Ha peiife.

Bor oH, Ham seralomuii  KOpabnb, JIEKUT, YYyTh
HaKpeHUBILHCh, HA 6epery. [Toxox Ha kuTa. [To oT6poIeHHOMY
Tpamy TOJHWMaeMcs ¢ Oepera Ha OOpT. ABTOMAlIWHA, Ha
KOTOPOUW MBI CIOJa TpUexaad, MOJHHUMAeTCs I0 JPYromy
HAKJIOHHOMY Tpany — MaHAyCcy — Bojieh 3a HaMu. Toxe yao6Ho.

B canone kopabist mpocTopHoO, yioTHO. Ho MBI He ocTanemcs
3ech, elle ycrneeM HacugeTbcs. [lofHMMeMCs B KOMaHZHYIO
pyOKy. 34ech Bce KaK B MHJIOTCKOM KaOWHE PeaKTHBHOTO
JlaiiHepa — CTOJBKO BCEBO3MOXXHBIX MpHOopoB. Kopabnp He
TUTBIBET, a JIETUT, XOTh U HU3KO HAJ, BOJOM, YIIpaBlIeHUe UM KyZa
6osipLIe TOXOXKe HAa CaMOJIETHOe, YeM Ha cyzoBoe. [la u sxumax
CyZHA B OCHOBHOM JIETHBIHM, aBUALMOHHBIN, XOTS U C COMUIHOMN
MOPCKOM MOJrOTOBKOM. Bripoyem, ecTp 1 HacTosI1LMe MOPSIKU.

Cxopo cyaHo orxoauT. CIlyCTUMCS BCe )Ke B CaJlOH, He HaJlo
MeLIaTh SKUTIAXY.

[Tyxo 3apoKOTaIM ABUTATENH, W, B3APOTHYB, CYJHO KaK ObI
NPUIMOJHSIOCh, BCTAaJI0 Ha HOTU. OTO  BEHTUISITOPHI,
npuBOoAMMbIE BO BpallleHUE [ABUTATE/IAIMH, CTaJIM I04aBaThb
BO3JyX BHHU3, MOJ, CyJHO, CO3/aBasi BO3AYIIHYIO moayuiky. Ecau
6bI MBI HAOMIOZAMM 3a OTXOJOM CyZHAa CO CTOPOHBI, TO
3aMeTH/IM, KaK B KIy0ax MbUIM, IMOJSHSITOW BBIXOJASIINM U3
MOAYIIKA BO3AYXOM, MEXJy CyZJHOM U 3eMJeid 006pa3oBajcs
NpOCBeT — KOPAb/Ib 3aBMC B BO3ZyXe, TellePb OH YK€ MapUT.
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Bapyr pasgancst rpoxoT, JaXke 37ech, B CAaJlOHE, OH OLIyTUM.
3apaboTanu Bo3ayliHble BHUHTHI — mnpomesiepsl. CymaHo
MeJJIeHHO CTaJIO CIO/I3aTh B BOJY, Pa3BePHY/IOCh M HAYaI0 CBOU
CTpEeMUTEIbHBIN Oer.

Kak HeoObIYHO Bce ollylleHWe TiaBaHuss — mosneta!l Mbl
BUJUM BOJIHBI, HO OHM He JOCTUTAIOT AHA CyAHA, CKOJIb3SILEro
Hag HuMu. KopabGnb MYUTCS B BUXpe OPBI3T, 32 HUM TSHETCS
OIAHHBINA TIEHUCTBIN C/iell, HO U KO BCEMY 3TOMY, COOCTBEHHO,
KOpab/ib OTHOLIEHWSI He HWMeeT — UX TMOPOXKAAeT He CaMo
CyZlHO, a BO3JyX M3 moAywKu. /layke Korga Ha Mope BOJIHEHHe,
KOpab/ib He CHIKAET CKOPOCTH, TepeMaxuBasi yepe3 rpeGHU
Bo/H. /Iuiip camble BBICOKME JoOCTHUTaloT cygHa. Kauka He
OILYLIAeTCs], TMACCAXUPHI He CTPAFAIT OT MOPCKO# 0ose3HH,
eCJIN UX, KOHeYHO, He YKAaUYMBaeT caM BHU/J, BOJHYIOIIETOCs MOPSI.
Ho crouT BBINMyCTUTH BO3AYX M3 MOJYIIKU, CYAHO CsAET Ha BOAY
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JHOM M HAaYHYTCSI OOBIYHBIE JJIsI CY OB HEMPHUATHOCTH MOPCKOTO
BOJIHEHMUSI.

CyzHO €rtocOOHO MYaThCs, HE CHH)KAasi CKOPOCTH, He TOJIBKO
HaJ, BOJIHAMM, HO M HaJ IUIBIBYIUMMH JIbJUHAMH, MeJsIMU,
nepexkatamu. EMy He cCTpaluHbl IUIbIByLiMe OpeBHa — rpo3a
KallMTaHOB BCEX «PaKeT» U APYTHX OBICTPOXOJHBIX CYyZOB, OHO
MOXXeT IlepeMaxHyTb JaXe d4epe3 IUIoT. He wumer cygHo u
dapBaTep Ha peke, HHOW pa3 OY€Hb MU3BUIHCTON, OHO MYMTCS,
€CJIM MOXXHO, HalIPSIMUK.

mﬂmwﬁf Cy4Ho
HE ECI'HTL:.‘/ﬂ
HH BOAH,

Hu ;AEj\K{JBOALﬂ

. o

Hemano 3aMeuaTe/nbHbIX KauecTB Y CyAHA Ha BO3AYLIHOM
nogyuike. Ho ectb ocobeHHOCTH KOpab/ieBOXAeHHs, K KOTOPhIM
HY)XHO TIPUBBIKHYTH, C OOBIYHBIMH KOPaOIsMU TOLOOGHOrO He
CJIy4aeTCsl: CyLHO CIOCOGHO JIETKO JIBUTAThCSI HE TOJBKO BIEpes,
WM Ha3a/i, HO U B JIF0OOM JPYroM HAlpaBIe€HHH.

[lepexnajpiBaeT, HampyuMep, KamWTaH pylb  BIPAaBO,
JIeTalolee CYHO CAMO-TO MMOBOPAYUBAETCS B HY)XHYIO CTOPOHY,
a IBMDKETCS TIO-TIPEXXHEMY BIlepesi, HO TOIBbKO... 6okom! [llodepsr
XOPOLIO 3HAIOT — MPUMEPHO TaK BefeT ceOsi aBTOMALIMHA MPH
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rononezne. [lpyyrHa ofHa W Ta Xe — TpPeHHEe Mo, B ITUX
CJTy4asix OHO OKa3bIBaeTcss HeoOXOoAMMbBIM. YTOOBI MOTHOCTHIO
OCTAHOBUTH CYJHO, MHOTJA Pa3BOPAvYMBAIOT €ro 33/50M Harepes,
3TO CZe/aTh JIeTKO, a IMOTOM JBHXKYIAasi CHMJ/Ia BUHTOB y)XXe He
TSIHET Cy/JHO, 3 TOPMO3HUT €ero.

B KOHCTpPYKIMM J/leTalIUX CyZOB MHOTO aBHALMOHHOTO.
OHU U3roTOBJEHBI ITOYTU LIEITMKOM U3 JIETKMX CIUIABOB, BeC
KOpabsist mO/HKeH OBITh KaK MOYXHO MEHBIIMM, BCE-TAKU €ro
MPUXOJUTCSA TOJHUMATh B Bo3ayX. Bce meperopozku, depmsl,
CTeHKM HallOMUHAIOT caMoieTHble. Ho, YBBI, XOUelllb He XO4elllb,
MPUXOAUTCS 00eCreYnBaTh IUIAByYeCTh CyJJHa Ha CIy4al OTKasa
MOJAYIIKK, a 3HAYUT, NpPeAyCMAaTPUBATh OOJbIINE «ITyCThIe»
OTCEKH.

[loka enje HOBM3HA CyJOB Ha BO3JAyIIHOH MOJyIIKe
BBIZIBUTAeT HeMasio mnpobneM. MOpsSKH He CYUTAOT HUX
«CBOMMH» — 4YTO 3a CYAHO, Ha CaMOM JeJle, C «HYyJIeBON»
ocagkoi? FEile MeHbIIe OCHOBAaHUH CYHUTAaTh HX CBOHUMU
nerunkam. OTHUM C/I0BOM, Oejiast BOpoHa... Ho HacTaHeT Bpems,
KOT'ZIa JIETAIOLIUX CYZ0B OyZeT MHOXeCTBO.
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Kopa0asb neTur B Oyayiee

[TepBeie neTarouje cyja HMMend MNOAYLIKY MPOCTeHINero
YyCTPOMCTBAa — JHUILE CyZHA ObIJIO BOTHYTHIM, B HEM HMeJIach
Kak ObI Kamepa, KyZa U MoJaBajics Bo3ayx BeHTUasiTopom. Korga
JaBjeHre BO3JAyXa BO3pACTaJi0 HACTOJNBKO, YTO IMOZJYIIKA
NPUMOJHUMAMA CYZHO, TO MeXJy OopTaMH Kamepbl U
MIOBEPXHOCTBIO BOABI TMOSB/SIACH IlleJlb — U3 Hee BO3AYX
BBITEKAJI HAPYXKY.

Jlyuiire Bcero GbII0 ObI, KOHEYHO, «3aMepeTh» MOAYIIKY CO
BCeX CTOPOH, He BBINMYCKaTh M3 Hee BO3AYyX BOBCe — TOIZA He
NPULUIOCh OBl HENpPEepBIBHO MOJABATh BO3AyX B moAyuiky. Ho
4TOOBI CO3ZATh B KaMepe «BO3AYLUIHBIM KOJOKOI», HYXHO
MOTPY3UTh B BOAY ee 60pTa. A TOrja U3-3a CONMPOTUBJIEHUS BOJbI
CKOPOCTbH CyZiHA CTaHET MeHbllle, OHO He Oy/ieT Be3JeX0JHbBIM.

YeMm MmeHblIe 1Ienb, T€M, padyMeeTcs, aydlle. byap BogHas
r71aJib BCerga 3epKajibHOM, MOXXHO OBl W 1e/ib CAe/laTh OYeHb
y3koi. Ho BoOHBI OyZyT yZapsTh O HU3KO OMylleHHble GopTa
KaMepbl ¥ TOPMO3UTH CyJHO, CeNMaloT ero HeyCTOWYUBBIM. W3-
32 3TOTO B OCHOBHOM UM OBUIM HE€ CTO/Jb YHAYHBI TEpBbIe
JIeTalye Cyaa.
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YT106BI CYyIHO HE OLIYLIA/I0 BOJH, OHO JO/DKHO MAPUTh HAJ
Humu. [lo Torma wienp CTaHeT IIMPOKOW, BO3ayxa Oyzaer
BBITEKAaTh MHOTO, KOPab/ib CTaHeT HeBhITOAHBIM. Kak ObITH?

[Ilarom Bnepen Oblla pa3paboOTKa COTJIOBOM  CXEMBbI
noaywku. Kamepa, o6pasyromiasi moAyuiky, cHabxaeTcss KaK Obl
IHOM B BH/€ TUIAaCTUHBI. BO3yX BhITEKaeT Hapy)Xy TOJIBKO Yepes
Y3KyI0 KOJIBLIEBYIO LIe/b MO KpasiM 3To# IuiacTuHbl. [lomyurka
CO37aeTcs IO TUM BTOPHIM THOM U OKa3bIBAeTCSI OKPY)KEHHOM
KO/bLIEBOM Te/IeHOW BO3[yXa, BbITEKAMOIEro ¢ OOJMbLIOWM
CKOPOCTBIO U3 Y3KOU Lienn. B TexHUKe y3Kue KaHasibl, B KOTOPBIX
BO3/AyX W/IM ra3 Pa3rOHseTCs, Ha3bIBAIOT COTUIAMU, OTTOTO H
cxeMa TOJTy4YMIa Ha3BaHHUe COIUIOBOU. BoaayiiHasi meneHa, Kak
cBoeoOpa3Hasi HeBUJUMAsl CTeHA, MPEeNsATCTBYeT BBITEKAHUIO
BO3ZyXa W3 TMOZAYILIKH, BBICOTA CyJlHA HAJ BOJOU MOXXET OBITh
3Ha4YMTe/IbHO Oosbile. IHOTIA YacTh BO3AyXa, BRITEKAKOLIETO U3
MO/IY KK, HATIPABJ/ISIOT Ja)Ke CHOBA B BEHTHUJISITOP, OH ABIDKETCS
MOBTOPHO IO TOMY JKe IyTH, YTO elLle CHIDKAEeT YTEeUKy HapyXKy.
A 330HO yMeHbILIAeT Ty4Yu OPBI3T, YTO TOXKE HeMaJIOBAXKHO.

Ho waubosee BaXHBIM YCOBEPIIEHCTBOBAHUEM CTajv
«I00KU» — elle OJHAa [JeTalb MOAYIIEYHOTO «rapaepobar.
Yrpyroe orpaxkeHue MOAYLUIKA, KaK Obl yaIuHsOee ee 60pTa,
OeVCTBUTEIbHO HAllOMUHAET JJIMHHYI0 100Ky. Ee kpas moutu
KaCaloTCsl TOBEPXHOCTH BOJbI, MOPOH Zake MOTPYIKAIOTCS B Hee.

«lO6xu», pacoHOB KOTOPBIX, BEPOATHO, HE MEHbIIE, YeM Y
HACTOSIIIMX, TO3BOJISIIOT CyJHY NEpeMaxXuBaTh U 4Yepe3 IpeOHU
BOJIH, Y Yepe3 Pa3/IuvyHble HEO)XXUTAHHbIE, HE CJIUIIKOM BBICOKHE
npersaTcrBust. [Ipu gruHe «100KM» Ha OJJHOM U3 CaMbIX OOIBIINX
JIETAIOIIMX CYOB B [IBa C JTMLUIHUM MeTpa OHO He cOaBJsieT X014
¥ He OILIyllaeT KAYKU TP BBICOTE BOJH [0 TpeX MeTpoB. B
HEKOTOPBIX pelicax BOMHBI JOCTUTAJIN JAXe MSITH METPOB, a 3TO
y)Ke ocHOBaTe/bHbIN wWTOpM! [TpU ABM)KEHUU C ABTOMOOUITBHOM
CKOPOCTBHIO TATHAECAT KUJIOMETPOB B Yac Mo OYpHOMY MOpIO, C
BBICOTOM BOJIH [Ba MeTpPa Ja)Ke 4Yall u3 CTAaKaHOB He
TIPOJIMBAJICS — BBICIIUI 6al1 MOPEXOJHOCTH !
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JlenaroTcsi MONBITKM JAa/bHeHIIero yMeHbIIEHHUS yTe4dKu
BO3JyXa M3 MOJYIIKH, TO €CTh MPUONMKEHUS] K HJeanbHOMY
CIy4alo BO3JYLIHOTO Kojokona. MHorma cymHo cHaGxaercs
YKECTKUMH OOKOBBIMHM CTE€HKAMH, MOTPY)XEHHBIMH B BOZAY (MX
HA3bIBAIOT CKETaMH), WM CTPEMSTCS BBIMOTHUTH CYyZHO IO
cxeMe KaTaMapaHa, C ABYMsI 60KOBBIMU KOPIyCaMH, UT'PAOLINMU
ponb ckeroB. Criepeu U €33y B 3TOM cCllydyae yCTaHAB/IMBAIOT
ruOKue 3aBechl, cCaegylOIIMMH 3a mnpoduaem BomHbL. K
COXXaJIeHWI0, TIOJOOHBIE CyJa C «3alepToi» BO3AYIIHOMN
MOJYLIKOM y)Ke He MOTYT BBIXOJAMUTDb Ha «JUKHI» Oeper, AJisi HUX
JO/DKHBI OBITH OOOPYAOBAaHBI IPUYAIbI, OHU TEPSIIOT CBOMCTBA
Be3/1eXOJHOCTH.

Jletarouiyie cyzia MOJIOZABI, HO Y)Xe TIPOYHO 3aBO€BaJd CBOe
MecTto. COTHM CyAOB JIeTAIOT HaJ, O3epaMH, PeKaMH U MOPSIMH.
Crpositcst HoBblIe. [IpoBoAsITCS MOCBsILIEHHbIE UM KOHQepeHLNH
yYeHBIX, MyO/IMKYIOTCS COTHM HAay4YHBIX TPYZOB. YCTpaWBalOTCS
CIIOPTHUBHbBIE COPeBHOBaHUs. B 0flHOM M3 HUX, IPOBeJEHHOM B
1970 roay Ha peke Temse, B AHIVIMH, y4acCTBOBaJIO ABaJLIATH
netaromux cygoB. IIpaBma, [s1 MHOTMX Y4YaCTHHKOB 3TO
3aKOHYWJIOCh BBIHYXXJIEHHBIM KyllaHMeM, He CTO/lIb YX
MPUSATHBIM NPU 6OIBIIOIN CKOPOCTHU. TaKoe, yBBI, CTy4aeTcsl.

[TepBeIii ONBIT SKCIUTyaTallMU JIETAIOIIMUX CYZlOB BCKPBLI U UX
3aMeyaTe/IbHble BO3MOXXHOCTHM, U orpaHudveHus. [lpuBnexaror
BBICOKAsl CKOPOCTb, IpPaKTU4YeCKA HeAOCTyNHas /sl Cy[LOB
Jpyroro TUIA, B TOM 4YMCIe W HA TMOJABOAHBIX KpPBLIbSIX,
IJIaBHOCTh XO/a, BBICOKasi NMPOXOAVMOCTb, Be3[eXOAHOCTb —
MHOIHMe JleTaplide CyAa SIBJASIOTCS B IIOJTHOM CMBIC/Ie C/IOBa
aMPUOUSAMH, YTO TO3BOJISET OCYLIECTBUTHh KPYIJIOTOJUYHYIO
9KCIUTyaTalluI0, SIBJSIIOUIYIOCSI 3aBeTHOM MeYTOW BOJHUKOB,
OCBOUTb HeCyJOXOAHble MaJjble peKd, [JOCTaBIATh TIPy3bl
ObICTpee 1 C MEHBLINM YU CJIOM YTOMUTEIbHBIX TIepPeBaJoK.

ITpuBrekaTeIbHOCTh JIETAOWUX CYJOB OLEHHUBAeTCsl U
raccaXKUpaMH.

[a3oTryp6oxom Ha Bo3aymwHoOW mnoaymke «CopMOBHUY»,
COBepIIAIIUNA  peryaspHble peiicbl Mexay [oppkum wu
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Yeb6okcapamu, uzget no Bojre co cKOpoCThIO CTO KUJIOMETPOB B
4ac. 3a 1972 roj OH nepeBe3 (ojiee MATHU THICSY MACCAXKUPOB, a
3UMO# 1973 roZia MCIBITHIBAJICS HA 3aMep3lieil peke, CBOOOIHO
nepeMaxuBas Yepes Jie/IsiHble TOPOChI BBICOTOM 10 MOTyMeTpa.

[lnutenpHOCTh peiica neTaroUlero CyfHa COKpAlllaeTcsi He
TOJIBKO B pe3y/IbTaTe MOYTHU CaMOJIeTHOM CKOPOCTH, HO U 3a CYeT
MOYTH CaMoOJIeTHOM Tpacchl. OHO WJeT He Mo OOBIYHOMY AJISI
APYTHX CylOB IIyTH, a BCIOAY, /i€ MOXXHO, HalIPSIMUK, KaK JIeTalOT
CaMOJIeThI, MCIIO/Ib3ysl HeCYAOXOJHble PpyKaBa, He CTpallach
MeJiel U epeKaToB.

B 4ucme apyrux B 1972 TOAy OTKPBITa CKOPOCTHasl
MacCaXUPCKasi IMHUS C JIETAIOLUMU TeIUIOXOJaMH «3apHULIA»
Ha [Ja/IbHEBOCTOYHOM TaeXHOU peke bypee, crpemurenbHON u
OypHOIi, pa3pe3aloleii, KaK HOX, TOPHbIN xpebeT. Jlo 3TOTO Ha
peKe KypCHpPOBaI OOBIYHBIM MMACCAXUPCKUM TEIUIOX0J, pefic
OJIUJICS TPUHAJLQATh 4acoB. «3apHUlla» COBepIlIaeT ero 3a TpHU
4aca.

JleTaromiye cyza BBITOLHBI [Jisl JOCTABKHU I'Py30B Ha Oeper
OKEaHCKHX CYZIOB, CTOSIIMX Ha peiijie, B 0COOEHHOCTH B MaJIbIX,
IWI0X0 00opyZoBaHHbIX moprax. OHU TMO3BOJSIOT CBS3aTh C
MHMPOM Hace/leHHble IYHKTbI, TPYAHOAOCTYIHbIE AJS APYrHX
BUJOB TpaHcnopra. HeT coMHeHus, 4YTO ©pU ULIHMPOKOM
VICTIIO/Ib30BAaHUHU CYZIOB Ha MOJYILIKe OyZyT OCBOEHBI U BOBCE He
3ace/IeHHbIe MeCTHOCTH, CO3/IaHbl HOBbIE TOPOJIA U MIOCEeIeHUSI.

YcnemHo — 3aKOHYMJIMCh — Hay4dHble  DKCOeJIULMU  Ha
JIeTaIUX  CyJaX, OpraHMW30BaHHble [JIsI  HCC/IeJOBaHUS
MaJIOM3y4YeHHBIX U KpaliHe TPYAHOAOCTYIHBIX pailoHOB IO0xHOMI
Amepuku B 6acceiite pek AMa3oHKH 1 OPHUHOKO B 1968 TOLy U E

Hexpax Adpuxku — B 1969 ropny. [lepBwrii ycmex mnpuBen K
pa3paboTKe cCrielaIbHbBIX JIETAIOIINX CYJ OB, MpeAHa3HAYeHHBIX
AJIST DKCIeJUIMH — HWX KaOMHBI € KOHAWIMOHUPOBAaHHUEM

BO3/yXa, €CTh YCTAaHOBKa /sl 00e33apa)XWBaHUs IMHUTHEBOM
BOZIbI, ClIelia/IbHbIe MePhI 3aLIUTHI OT rHyca. [To)anyii, TOMbKO
MojoOHbIe CyZa YW B COCTOSIHUU HCCIeAOBaTh OOIIMPHBIE
NPOCTPAHCTBA TAaK Ha3piBaeMoil AMa30HWH, MOTyYHBIIEH
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3BOHKME Ha3BaHUsl «TPONMMYECKUM aJ» WM «3€JIeHbIM YXKac».
Pa3pabaTpiBaeTcsi MPOEKT MepecevyeHHs] HA JIeTAIOLIEM CyAHe
Tepputopun AmasoHuu, d4epe3 bpasuwmuio k Ilepy, He
nobepexxpbe THXOro oOKeaHa. JKCIeAULMSI TPOAJUTCS Oonee
rofia, MCcaefoBaTeNy MOOBIBAIOT B MECTax, Ife ellje He CTymajia
HOTra 4eJyioBeKa!
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W Bce >Xxe, HECMOTPSI Ha BCe yCIeXH JIETAIOLIMX CYZOB, OHU
He TOJMYYUJIM TOKa CTO/Ib IIMPOKOTO MPUMEHEHMs, KaK MOYXHO
6b1J10 JXJaTh. ECTh Yy HUX M HeZJOCTaTKH, IOPO¥l cepbe3HbIe.

JleTarouiyie MOpCKHE Cya HEeJOCTAaTOYHO YCTOMYMBBI U
ympaB/sieMbl, B OCOOEHHOCTH TPU KPYTOW BOJHE U OOKOBOM
BeTpe. ['py30moAgBeMHOCTh WX OTHOCUTEIBHO HEBE/NHWKA IPHU
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6OJIBIION HEOOXOAMMOM MOIIHOCTU ABUTAaTeIel, YTo AelaeT Ux
HeJJOCTaTOYHO OJKOHOMHUYHBIMU. [lpu yBenmueHum Beca U
CKOPOCTH CyZOB BO3AYIIHbIe BHHTBI Y)Xe He CII0COOHBI
CIPABUTHCA C 3a/ja4eil, UX JO/DKHO OBITh CIMIIKOM MHOTO.

HenpusiTHbl GOMBIION IIYM M Ty4d OPBI3T MPU ABIKEHUHU
CyJ,0B.

Ho Bce aTM HemoCTaTKu B KOHIE KOHIIOB MOTYT OBITh
ycTpaHeHbl. HMpaeih u nmnpejioXeHUH COBepIIeHCTBOBaHMS
JIETAIOLIMX CyZ,0B MPeJoCTaTOYHO.

TpyaHo ckasaTh, Kakve U3 pa3pabaThIBa€MbIX MPOEKTOB
OKa)XXyTCcsl Haubojiee TEepPCHeKTUBHBIMHU, TpelyeTcsi MpoOBepKa
npakTukou. bBeccrmopHo umb, 4YTO OYyAyT CO34ABAThCS
JeTauiMe CyJja M CPAaBHUTEIBHO HEOOBIIMX pPa3MepoB AJist
MaJibIX peK, W THUTaHTCKHMe CBEPXCKOPDOCTHbIe OKeaHCKHe
neraromuye jadHeppl. W maccaxupckue, u rpysosble. U
MopexogHbie, U amubuitHpie. B PuHAAHAUM CO3ZaH [ake
JIeIOKOJI, KOTOPOMY BO3ZYLIHAs MOJYLIKA TOMOTaeT B30MpPAThCs
Ha JIeIsTHOE T0JIe, YTOOBI KPYLINTh TSDKEIbIN 1e[!

B3siT maTeHT W HaA JleTaiouiee CyJHO C aTOMHBIM
IBUTaTeseM. JHeprusi aTOMHOIrO sipa CTOJAb BeJIMKa, 4TO
MO3BOJIIeT 3aMEeHUTh BO3JYyIIHYIO NOJAYIIKY MapoBoil. Boxasl B
OKeaHe I0CTaTO4YHO, DHEePIruM JJIsl ee UClapeHusi — ToXe, IMap U
OyZeT cCO3maBaTh TMOAYIIKY, HeCyuy cygHo. JleTtaroumii
aTOMOXOJZ, CMOT ObI NpeoJo/sieBaTh OTPOMHBIE PACCTOSIHUS 0e3
TMIOTIO/THEH U1 3aIlacoB TOTUIMBA.

Ilo wuMeromuMmcss NporHosaM, ciaeaympllee AecsaTUIeTHe
MOXXeT 03HaMeHOBATbhCSl Haya/IOM TPAaHCAT/IAHTUYECKUX PeiicoB
JIETAIOIIMX CYZOB. DTHU CyZa, MPOCThIe IO HAee, MpeJCTaBIsIoT
co000OM B JeMCTBUTEIbHOCTH CJIOXKHBIE MAIIWHBI, BOIUIOLIAOIIE
B cebe MHOTHE [OCTIDKEHHs PA3MUYHBIX OTpacaeil HAyKu U
TeXHUKU. [log0O6HO peaKTUBHBIM JlAailHEpAM U KOCMUYECKUM
paKeTaM OHM CTAaHOBSTCS CHMBOJIOM Halllero BeKa.

220



ABTOMOOMIBb 0O€3 KoJiec

Kaxkoii xe 3T0 aBTOMOOUIL 6e3 konmec?! Tex caMmbIX Kolec,
KOTOpBIe C TMOMOINBI0O WIIMH M CAe/IalM ero aBToMoOWIeM |
KOTOPBIM OT POAY YXKe JIeT 3TAaK ThICSY 11eCTb, He MeHblle!

Hukro He cobOupaercsi, KOHEYHO, HU CerOjHsS, HU B
OTHA/IeHHOM OyAyuieM JHUKBUIUPOBATh aBTOMOOUIM C UX
KoslecaMy U mimHamMu. Ho um npuzercs norecHutsesi. He Tonpko
B BHJe LIMHBI MOXET BO3JAylIHas IOJyLIKa HeCTHU Ha cebe
aBTOMOOW/Ib, HO M MHAa4Ye — TaK, KaK Ha CyZaXx.

AmnmapaTel Ha MOAyUIKe [Jsi NepeJBM)XeHHs IO Cylle
Ha3bIBAIOT «aBTOJIETaMU», a 32 pPyOexxoM — «xoBepkpadramm»
VWIN  «KyuleHKpadpTamMu», TO  €CThb  «IapsliUMH» WA
«MOJyIIeYHbIMW» allllapaTaMU. B 1uTepaType MOXXHO BCTPETUTD
U Jpyrvue HasBaHus. Bce moka eme He ycrosuioch. [laxe
OPYZOBULbI He 3HAIOT, KAK OTHOCUTHCS K aBTO/NeTaM. B ogHOM M3
ropozoB CIIA, HanpuMep, LOPOXXHOM MoMULIMel ObUT 3aZep)KaH
aBTOJIET Ha TOM OCHOBAaHWH, UTO, IO TOJYYeHHBIM CBeJeHUSsIM,
OH TIpejCTaBisieT COOOH He 4YTO MHOe, KaK CaMOJIeT,
MOTEPSABUINI KPBL/IbSl IPU BBIHYXXI€HHOM nocajKe!
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A 3aueM, co6CTBEeHHO, U300peTaTh aBTOMOOU /b 6e3 Komec?
PasBe miox c konecamu? Ha Boje ele NOHATHO, TaM JleTalOIIUHA
KOpal/b MOXKeT Pa3BUTh HEJOCTYIHYIO UHBIM CyZaM CKOPOCTb.
Ho mo acdanbry coBpeMeHHBIN i aBTOMOOUM/Ib MOYKET [IBUTAThCS
6bIcTpee, YeM 3TO Jaxke pa3pelueHo. Pa3Be paau eie Gosnblieit
CKOPOCTH CTOUT U3MEHSTh MPOBePEHHBIM KoJiecaM?

CrouT pasu apyroro. HelHenrHve aBTOMOOU/IM XOPOIIHM Ha
acdansre. A Ha 1aboM TpyHTe — TMpocesiKe, OOIOTe, IECKe,
cHery?

ABTO/IET JaBUT CBO€# MOJAYIIKOM Ha IPYHT ropaszo ciabee,
yeM JI0ObIe KOJIeCHble MU TyCeHUYHble Be3nexonbl. /Iy Hero
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HeT (1aboOro TpyHTA, HET BOJHBIX Iperpaj, HeT OOBIYHBIX
NPEensITCTBUNA HA JOPOTax.

[TocKo/bKy IUIOXMX JOPOT Ha 3eMJIe NOKa ellje Oosbplie, YemM
XOpOIINX, M 3abupaTbcsi NPUXOAMUTCSI BCe Janblie B ray0b
HEOOXUTHIX, Oe3ZOPOXXKHBIX MeCT, 3HaueHHe aBTOJIETOB KakK
HleaIbHBIX Be3/leX0J0B MOXKeT ObITh OYeHb OOJIBLINM.

Yike Ha MepBBIX 1Iarax aBTOJIETaM YaI0Ch C HEBUJAHHBIMU
yAoOcTBaMM TIepeceyb ITyCTBIHM Ha IOre M HeCKOHYaeMble
60/0Ta Ha ceBepe, IPEOAOJETh TPSCUHBI, 4Yepe3 KOTOpbIe
0OBIYHO 3HMMOM MOXHO TMepebpaTbcsi JHLIb HAa cobaubeit
YIIPsDKKe, a JIETOM, Jia ¥ TO He BCerAa, Ha ClelMaIbHbIX MOLTHBIX
TyCEHUYHbIX Be3zexojax. M He Mpocro mepeceyb, a NepeBe3TH
TsDKesioe  00OpyZoBaHHWe Il  pa3BeJYUKOB, OypPOBHKOB,
IPOXOJYUKOB. ABTO/NIETBI MOTYT CTaTh K/IIOYOM, OTIHPAIOIIUM
JBepb BO MHOTHE TMPAaKTUY€CKH HeJOCTYITHbIE PAaHee PAaliOHBI.

Ocob6eHHO Ba)KHA 3Ta 33/a4a /I Hallled CTpPaHbl, OCHOBHAS
YacThb CHIPDBEBBIX W DJHEPreTUYECKHX pecypcoB KOTOPOit
cocpefoTOYeHa B BOCTOYHBIX Y CEBEPHBIX pPallOHAX MPAaKTHUYeCKH
nonHoro ©6e3fgopoxkbss. KoHeuHo, poporu crpositcs, U He
BHUJAHHBIMU Aocesie Temnamu. Ho pasBe mocrpouib ObICTPO MX
OTPOMHYIO pasBeTBlIeHHyI0 ceTh? [la He Bcerza >5TO0 U
SKOHOMMYECKH OIpPaBJAHO, IOCKOJIbKYy OOBEMBI IepPeBO30K
YaCTO OKa3bIBAIOTCS HEJOCTATOYHO OOMBUIMMH — PAWOHBI-TO
MasioHaceseHHbIe. Kak HY)XHBI B TOZOOHBIX CTy4asiX aBTOJIETHI!

MHuenune ydvacTHUKOB BcecowosHoii koHdepeHLMH 10
TPAaHCIIOPTHBIM  CpPeJCTBAaM  HAa  BO3AYIIHON  MOJYIIKe,
COCTOSIBIIE}CSI B MIOHe 1972 roja B TiOMeHH, LleHTpe HOBOIO
HepTEeHOCHOTrO paiioHa CTpaHbl, OBUIO OOWKMM — HYXHO
BCEMEPHO YCKOPDUTH CO3JaHUe TIOJOOHBIX CPEeACTB M HX
BHe/IpeHVe, B 0COOEHHOCTH B 9KOHOMMYECKH Ba)KHBIX PailoHaXx €
HeJIOCTATOYHOM CeThi0 CooOiieHui. [Ipexze Bcero HYXHBI
aBTOJIETHI U JIETAIOIIME CyAQ JJISI MAJIbIX PeK, MPOHU3BIBAIOLIMX
HEMpPOXOAMMYIO Talry U ropbl. [lo HUM aBTO/NETHI U JleTAIOLIME
CyAa CMOTYT IepeABUTaThCs KPYIJIOTOLWYHO, JIETOM WU 3WMOM.
Hwu mmpuHa, HY myOMHA, HU CKOPOCTh T€YeHUs peK B JaHHOM
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Clydyae PO He MIrpaloT, OHU CMOTYT CTaTh HeOLEeHUMBIMH
TPAaHCMOPTHBIMU MarucTpaasiMu. A TakdX peK B Halllell CcTpaHe
IecsITh ThICs4!

Y aBroneTroB, npenHa3sHayeHHbIX A1 CeBepa, ecTh U ellle
OJHO Ba)KHOE JOCTOMHCTBO. [yceHU4YHbIe Be37exo/bl, TPAaKTopa
Y aBTOMOOM /U, ABVDKYILHUECS 10 TYH/JPe, YHUUYTOXAIT SIrejIb —
OCHOBHYIO TNHILy oJieHel. ABTOJIeTbl — eJUHCTBeHHBIU BU],
HA3eMHOTO TPAHCIIOPTA, MOMOTAIOUIWil COXPAHUTH OOraTcTBa
TYH/ZPBI.

CosgaHure 6e30TaCHBIX, JIETKO YIPABISEMbIX, HAIEKHBIX U
SKOHOMMUYHBIX JIETAIOIIMX aBTOMOOWIEeH — TIOKa ele [Ieso
Oynyuiero. W cnipIThIBaIOTCS ONBITHBIE KOHCTPYKIIVH,
pa3pabaThIBAIOTCS MPOEKTHI. A BOT JIETKUX M IOPKUX JI€TAIOL[HX
MOTOLMK/IOB — OJHOMECTHBIX, UHOTJ]A IByXMeCTHBIX allllapaToB
Ha BO3AYIIHOW mMOAylIKe — 3a pPyOeXoM CTPOAT [JOBOJBHO
MHOTO.
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Jdep3aTts MOo10aBIM

ABTOJIETBI — HOBOE, HeoObIYHOe zesno. He yauBuTenbHoO,
YTO OHO YBJIEKJIO MHOTHE MOJIOZbIE, CTyZleHUeCKUe cepALa.

...JTO 6bLIO OO/lee ABAALIATY /IeT Ha3ak, B 1953 roay. B zane
MockoBckoro wHctutyTa Hedptn mmenn M. M. TybxunHa nuta
3allMTa OYepeAHOro AUIUIOMHOro mnpoekra. Ho mouyemy Tax
IeperioJIHeH 3aJ1, SBHO B3BOJTHOBAaHbI Ipodeccopa?

MosxeT GbITh, He BCce HaXOJUBIINECS B 3ajie IOHUMAaJIH, YTO
NPUCYTCTBYIOT TIPU  POXJEHWM HOBOIO  TPAHCIIOPTHOTO
CpefCTBa, OTKphIBapIlero myte B Oyxgyumee. Ho oumymenue
HOBU3HBI Y HEOOBIYHOCTHM BCe JKe OXBaThIBaJIO BCEX.
BUHOBHUKOM TOMy ObIZ CTYAeHT UHCTUTYTa [enHaauit TypkuH,
3aIIMINABIINNA CBOW AWUIUIOMHBIN NMPOEKT, TEMOU KOTOPOTO ObLI
GeckonecHbI  aBTOMOOW/Ib. BrmepBele B Mupe  6bUId
chopmypoBaHa M Hay4HO 0OOCHOBaHA Hjesl aBTojeTa. Takon
MPOEKT 3aC/Ty)KUBaJ O0JIblIe, YeM «OTTUIHO...

Yike paboTast ”H)KeHEpPOM Ha OJJHOM M3 3aBOJ0B, [eHHaaumii
He OCTaBJISUI MBIC/I 00 aBTOJIeTe, YIIOPHO CTPEMUJICS TIOCTPOUTH
ero. [lomoran eMy WHCTUTYT, CTPOWJIM MOJeNU AOMA, Bceit
ceMbeil. U y)xe B ciepymouemM rogy Mofe b BliepBble MOIUIbIIA HA
BO3JYIIHOM TMOJyIIKe Haj I0JI0OM KOMHAaThl B KBapTupe
TypkuHbix. A elje 4epe3 roji, B 1955 rojy, HoBas, Ooee
CoBeplLIeHHasi MOJie/lb aBTojeTa ['eHHaAusl yBepeHHO /eTana B
$UBKYIBTYpHOM  3ajle  WHCTUTYTa Tepel], COOpPaBLIMMUCS
y4eHbIMM U WHXXeHepamu. HWgaes momomoro wusobperarens
nob6eana. Ho ero cepalie He BbIZepiKao...

B aBronmere TypkuHa HaulIM BOIUIOLIeHHWe MHOTHe
BOXHeHIIMe HAed COBPEMEHHBIX aBTOJeTOB — BeHTUJIATOP,
CO3JAIOIIMN MOAYLIKY, BO3AYLIHBIN BUHT, ABIDKYLUIWM ammapar,
«100Ka» [/ YIUIOTHEHUs MOJAYWIKA. be3 BCAKMX COMHEHMH,
WMEHHO eMy NPUHAJJIeXXUT NMPUOPUTET, NePBeHCTBO CO3JaHUSA
aBToOJIeTa.

[Tounn TypkmHa He 3a6bIT. Bo MHOrMx ropopgax cTpaHbl
CTyAeH4YeCcKre KOHCTPYKTOPCKYe OI0pO MPOAO/DKAIOT PaboThI MO
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aBTOJIeTaM. Y)Ke He pa3 Ha BbICTaBKaX TEXHUYECKOTO TBOPYECTBA
MOJIOZEXU  MOXHO  OBLJIO  BHIETh  CO3JAHHbIE MMM
OpPUTMHAJIbHbIE aBTOJIETHI, TIOJyYaBIIME BBICIIME HArpasbl.
HoBoe — TBOpUTH MO/IOABIM.

B KueBe crymenTamu Gosiee mecsiTy jieT Ha3af ObI CO3AAaH
aBtonet «Jlyu», B Ogecce — aBroner «Yailika». B Yde crymenTs
nocrpounu aBroner «Ckar» (IedCTBUTENHPHO HATIOMUHAMOUIUMA
3Ty MOPCKYI0 pbIOy) € HaAyBHbIM KopmycoMm. Kak Tombko
yBugenu HedprssHuku CuUOUPH 3Ty MALIMHY HA BBICTaBKe, TaK
Cpasy )JKe 3aKaszanu cebe: O4YeHb OHA UM HYXHA. JTO
CTygeH4Yeckoe OHpo CTPOUT Ajsi He(PTIHHUKOB M TI'PY30BYIO
Oykcupyemyo iaTGpopmy Ha MOAYIIKe.

B uncie aBTO/METOB XapbKOBCKUX CTYZLEHTOB OJUH MOXXET
OKa3aThCsl BecbMa IIOJIE3HBIM [IJIA  CEJbCKOTO  XO3SHCTBA.
CpaBuuTenbHO HesaBHO Ha B/IHX Gbijia BeiCTaB/I€HA ellle OJH:
MoJe/nb OAIKUPCKUX CTYZEHTOB aBroneTa «TalpyH» mms
6e310poxxbsi. OH CMOXXeT MepeBO3UTh TPy3 A0 IBYyX TOHH WU
IBEHAJATh MAaCCAXKHUPOB CO CKOPOCTHIO AEBSIHOCTO KHJIOMETPOB
B 4aC HaJj, Cylled U BOCEeMbJecAaT — Haj BOJOH, mpeojoseBas
MIPensITCTBUSI BBICOTOM 0 TTOJyMeTpa.
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Mosnogpie paniOHANM3ATOPHl OLHOTO M3 JIEHUHTPALCKAX
3aBOZOB MOCTPOMIM Ha 0Oa3e OOBIYHBIX CEPUIHBIX adPOCaHeM
aBroner «bpus». OH mnepeBO3UT AecATh MACCAXUPOB CO
CKOPOCTHIO CTO KMJIOMETPOB B YacC Kak IO Cyllle, TaK U 10 BOJe.

N 3a pybGexom mosiBisieTcss Bce Oosblle HeOOMbLUINX
JIeTAIOLINX CyZoB " aBTOJ/IETOB, MOCTPOEHHBIX
camopesTe TbHbIMHU KOHCTPYKTOPaMH — CTyJeHTaMH,
IIKOTbHUKaMU. B o0O01jeM, 3TO He CTO/Mb YX XUTPOe Jejo,
Mojie3HOe Y BJBOVHE yB/IeKaTe/bHOEe — KOTZA CTPOMILIb M KOTAA
JeTaeus!

Crout cMesiee Mpo6OBaTh TEXHUYECKUM KPYXKKaM B LIKOJaX
u Jlomax muoHepoB. Hamo Obl moyvale ¥ pacckasbiBaTh O TOM,
KaK 3TO JejaeTcsi, B KHHUIAX M JKypHaJdax [Jjas JeTed u
IOHOILIECTBA.

PeGsitaMm mnOMeHbIle MOXXHO Ha4yaTh CO CTPOUTEbCTBA
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Mofiesnieid aBTo/NeTOB. B 1963 roay B maBU/IbOHE IOHBIX
HaTtypaauctroB B/IHX »skcrnoHMpoBasnach HMHTepecHass MOJell
aBTOJIeTa, a ellle paHblle, B 1962 rosy, Ha BcepoccuiickoMm ciete
IOHBIX TEeXHUKOB B Bonrorpaze Bcex mnopasuia JeHCTByloLas
paguoyIpassieMast MOJeJb ABTOJIETA, NIOCTPOEeHHast
LIKOJTBHUKOM M3 BOPOHEXCKOTO KPy)XKa IOHBIX TeXHHUKOB.
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Ha Oykcupe — GainHs

Bonee pnecsitv neT Hasaj B Hallel cTpaHe ObII CO3[aH
aBTO/eT «Buxpp». Y Hero, Kpome mojymku, 6pUIM U OOBIYHBIE
koneca. CoxpaHeHHe Kojec o0becreyrBaeT YCTONYMUBOCTH
anmapaTa IpU CHUJIBHOM BeTpe WM Ha KOCOropax, a MOJYIIKA,
NpUHHUMasl Ha ce6s1 GO/MBLIYIO YACTh BeCa ammapara, pasrpyykaer
KOJIeCa M COCOOCTBYeT BBICOKOM €ro MpOXOAMMOCTH U OobLIei
rpy3onogbeMHOCTH. Mges mnomomm KomecaM CO CTOPOHBI
MO/IYIIKK MCIOb30BaHa U B psifie 3apyOeXxHbIX aBTo/meToB. Ha
MepBOM 3Tame pas3BUTHSI aBTOJIETOB OHA, MOXaayi, Hauboee
nepcreKTUBHA.

Bo ®paHuuu co3gaH Trpy30BUK, MOAYYHUBIIWNA Ha3BaHHUE
«Teppaman». B HeM mofyuika To)ke YaCTUYHO WU MOTHOCTHIO
pasrpy)xaet Kosieca, KOTOpble C IOMOIIBIO TI'HMJPaBINYECKOTO
yCTpOMCTBA  MOTYT  ONYyCKaTbCS WA  TOJHUMATHCSA, B
3aBHCHUMOCTH OT JOPOru. BMecTo ofHO GO/BIIOI B HEM 1eCATh
MaJIbIX LMIHHAPUYECKUX TMOAYIIeK, YTO [O/DKHO YAYYLIHTh
npeojosieHre mpensaTcTBUM Ha nytu. Ha MexayHapogHoi
BBICTaBKe «JKC0-67» B MoHpeasie rpy30BUK ObLI MpeoOpa3oBaH
B aBTOOYC /ISl TOCETUTE M.

[lepcrieKTUBHO TawKe MPUMeHeHWe BO3AYIIHON MOJYIIKH
He Ha CaMOM aBTOMOOW/Ie WA Be3[IeXxofe, a Ha ClielrasTbHOM
npuuerne K Hemy. [lepBoe n306peTeHHe «iIeTalOIIero» MpUIiena
OBLIO 3aMAaTEeHTOBAHO Y HAC B CTPAaHe OKOJIO ABAJLATH JIeT
Ha3az. [Ipu wucCObITaHUAX OOBIYHBIN TATAY-BE3[EXO0H, TSAHYI
Le/Ibli moe3x u3 riaTdopM Ha nogyuike. HecMoTpst Ha TsDKembIi
rpy3 mmiatpopMm, HX Ko/leca TMOYTH He KACAJUCh 3eMJIH.
HeoObrunHbIil TIOE3, KOTOPBIH, He OyJb MOAYIIEK, He TPOHYJ/ICS
OBl Ja)e C MeCTa, JIeTKO B30Wpasicsi HAa TJIMHUCTbIE OTKOCHI,
nepecekas HeGOJbIINE PEYYIIKH, CBOOOAHO IIeJ MO Pa3sMbITOMN
DOXASIMU TOpOTe.

Korga B AHrnu HY>XHO ObUIO TlepeBe3TH TpaHchopMaTop
BecoM Oojee cTa MATHUJECATH TOHH HA PACCTOSIHUE CTO
KAJIOMETPOB, TO MOMOILb MOAYIIKM OKa3a/Jach BeCbMa KCTATH.
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YcuieHve pecaTH MOCTOB Ha INMYTH Tpy3a o6oumiock OBl Kypa
JOpOXKe, yeM NMpUMeHeHHe IIAaTGOPMbI Ha MOZYIIKE, BO3LYX B
KOTOPYIO IIOJIaBaJICS OT KOMIIPECCOPHOM YCTAaHOBKH IO TpybaM ¢
TArayva.

Eciu Ha myTu aBTOMOE3/a C MPHUILETIOM BCTPETUTCS KaMeHb
WJIN Jpyroe INpemsiTCTBHe, TO OyKCUP, HATOJIKHYBLIMCh Ha HETO,
OLIYTUT Ppe3KUH yzap, a JIeTAIOUM TNpULEN MOXET JIEerKo
HepeIUIbITh Yepe3 Hero, fake He 3aMmeTuB. He motomy nm, Kak
MOKa3a/l OMNbIT, IepeBO3Ka IMKHBIX (QPYKTOB B JIETAIOIUX
npULenax MOPTUT UX MeHblIIEe, YeM B OObIYHbBIX PyproHax?

B psge cTpaH co3maHBl JleTaoliMe HPHULENbl s
TPAaHCIIOPTUPOBKA TPYyO NpPU CTPOUTENHCTBE MATHCTPATbHBIX
Tpy6oTnpoBooB. be3nopokbe — HeM30eXHBIH CIOyTHUK HX
CTPOUTE/IbCTBA, W JIeTalolde IUIATGOPMBI HA MpHlene Yy
TArayei, ¢ OJHOIN WIM ABYyMsl MapaMH KOJjec, MoKa3anu cebsi B
9KCIUTyaTallid OYeHb XOPOILO.

A He mpoule M BMeCTO INepeBO3KU TSDKEJIOro rpysa Ha
JleTapllleM IpuUllelie cesaTh JeTalowuM caM rpy3? Hauenurs,
eC/Id MOXXHO, Ha TPy3 CHH3Y TMOKYI0 «IO0OKy», MMOJATh CKATHIN
BO3JYyX [Jis MOZAYIIKH, OHa MOAHUMET IPy3 — M IMOXKAJIYyHCTa,
OyKcHpyil ero Kysa HaJo.

Kto He 3HaeT HbIHe 0 mojBuUrax HepTssHMKOB CamoTiIOpa U
apyrux MecropoxjeHuil Tiomenu? «Camoriop» B IlepeBoje
3Ha4YUT «MepTBOE 03epo». ITO OTPOMHOE 03ep0-00JI0TO U OBIIO
MepTBbIM, HeAOCTYNmHbIM. Ho moj HUM oOka3anoce HedTsHOe
Mope. M oHO 6bII0 MOCTaB/I€HO HA CIY)XOy COBETCKUM JIIOASM,
KaK HU TPYAHO 3TO OBLIO.
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OpHa u3 TpyaHOCTell CBSI3aHA C MePeHOCOM YCTAaHOBOK JJIs
O6ypenus ckBa)xuH. KoHunnocs 6ypeHue B OZHOM MeCTe, HY)KHO
nepeBe3TH YCTAaHOBKY Ha apyroe. Kak aTo caenarts? YcraHoBka
BECUT CTO MATHAECAT — JBECTH TOHH, OHa COCTOMT U3 BBICOKOM
OAIIHM-BBIIIKY, PA3JTMYHBIX COOPY)XeHMH, MeXaHu3MoB. [lo
Xopolleli Jopore rnepeBe3TH He TAaK CJIOXHO, AJIS1 3TOTO HY)XXHBI
CeMb-BOCEMb T'yCEeHUYHBIX Tsrauei, HO MO TIOMEHCKUM 00I0TaM
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u tonsm?! OcraeTcst 0lHO — pa300paTh YYTh He IO KOJIBIIIKY..

MosxeT ObITh, TaK U MPULUIOCH ObI CAEIaTh, HE MPUAU HA
MOMOILIb BO3AYIIHast mogymwka. [lox OypoBylo YCTaHOBKY,
YKpPEIUIEeHHYI0 Ha MeTa/UIM4eCKOM KapKace, YAaJloCh IMOJBeCTH
M3rOTOB/IEHHYIO U3 KanpoHa nofyuky. Koraza oHa Obiia HazyTa,
TO NPUIOAHSIA BCHO YCTAaHOBKY Ha CEeMbJeCSIT CaHTHMETPOB.
OpHOro TpaKTOpa OKa3ajoCh JOCTATOYHO, YTOOBI IepeBe3TH
OypOBYIO IT0 paCYUILEHHOM JOpOre Ha HOBOE MECTO.

TakuMm >xe o6pa3oM B AHIIMM OBUIM IepeMelLleHbl 0
IUIOXOM JOpOre Ha pacCTOsIHMe TPUCTA METPOB JBa OTPOMHBIX
HeTsHBIX OaKa BECOM IO CeMbAECIT TOHH Ha MHUJUIMOH JIUTPOB
KOKABIA. FIX 1naMeTp — nmATHaALATh METPOB, BBICOTA — JEBSITh.
K 6aky cHU3y 1O BCell OKPY)XHOCTH TPUKPENUIN «IOOKY» H
HaJyIM ee TaK, YTO OaK NMPHUIOAHSUICS NMPUMEPHO Ha /ABAALIATH
CAaHTHMETPOB, a TIOTOM JIETKO OTOYKCHPOBAIA TPAKTOPOM.
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B 3aBoaCKOM 1exe

[Toxanyit, He HaWTH 3aBoma, ¢abpuku, uexa, rge He
NPUXOJUIOCh Obl TepeMellaTh 3HAuYUTe/lIbHbI€ TSDKECTH —
CTaHKU, TsDKesble U3fenust Yacro sTa omepaunusi OKasblBaeTcs
CJIOKHOM, N3HYPUTETbHOM, TYT IOKa OCTaJIOCh MHOTO TSDKEJIOTO
pyu4Horo Tpyza. [loMoub cHOBa MOXeT MOAYIIKA.

Ha opnoit us BeicraBok B/IHX moceturenu mornu BUJeETh
KaK CTAaHOK BECOM /IBeé TOHHBI JIETKO, OT PyKH, ITepeMeIacs 1o
HACTUJTy CTAHOK OIMPAJICsl HA HECKOIBKO HEeGOMbLUIMX JUCKOBBIX
BO3ZYLIHBIX MO YIIeK. Takue MOy LK1 Ha3bIBAOT
«balIMaKaMu», OHU CTAHOBATCSA TMOMY/ISIPHBIMM M Y HAaC U 3a
pyOGeXxoM: fielieBsl, MPOCTHI MO YCTPOMCTBY, MPeACTaBIsAst OO0
MeTaJI/TMYeCKU U JePeBSIHHBINA KOPIYC C THOKOM «I00KO0¥». B
3aBHCUMOCTH OT Be/JIMYMHBI I'Py3a MOJ, HUM MOXXHO YCTAaHOBUTH
60/Iblile U/ MeHbIle «0alIMaKOB».

Korga rpys yxe Ha «baliMakax», MepeABUHYTh €ro JIeTKO
OZIHOMY YeJ/I0BEKY, KaKUM Obl TsDKe/IbIM OH HU ObuI. /laBneHue
Tpy3a pacrpejensieTcss Ha OOJbBLIYI0 IUIOLAAb, TaK dYTO
HepeBUraTh €ro MOXXHO MPAKTHUYECKH MO JII000 MOBEPXHOCTH.

B nocregHue roapl mepeBO3Ka TpPy30B Bce  LIKMpe
MIPOU3BOAUTCS C TOMOILBIO KOHTEITHEPOB — OOJBIINX SILIUKOB, B
KOTOPBIX HAXOZASTCS TPY3bl. DTO yAOOHO M BhIrogHO. UTOOBI
erdye OBUIO YHPABATBCSI C TSDKENIBIMH KOHTEWHepamu,
IpejNoiaraeTcss 3apaHee CHAabXaTb MX CHHU3Y OCOOBIMH
MSTKAMH, 6€3 KOpITyca, «baliMakaMu».

OdeHb He MPOCTO OOCITY)KUBATh TSDKEJIble CAaMOJIETHI TMPHU
peMoHTe UIU peryaupoBke. [IpoBepka caMoseTHOro Kommaca,
HampuMep, TpedyeT YacThIX MOBOPOTOB camoinera. Kak
pasBepHYyTb MHOTOTOHHYIO TpoMazy? Bce cTaHOBUTCSA MPOCTHIM,
e TIOZ, KOojleca IIAcCH ToABecTH «baimmaku». CKOMBKO HOT
IIACCH, CTOJIBKO U TUIATPOpM Ha «OalIMakax», MHOTJA UX MHOTO,
KaK Y COPOKOHOXKHU.
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MoryTt HaliTu npuMeHeHHe «OalIMaku» U B ObITy. Henerko
nepeABHUHYTDH TSDKe/NbI LIKad WIM XONOAWIBHUK, HE MOBPEAUB
moma. «bammaku»  coemarT  3TO  AOCTYNHBIM  JTIOO0M
ITOMOXO3SIMKe.

Kakuve Tombko Trpy3bl He TPUXOAUTCS IepeMellaTh
BO3AywWHON noaymke! OT MPOAYKTOB, KYIUIGHHBIX XO3SHKOHN B
MarasvHe (ecTb y)Xe M TaKde MOJAyLIeYHbIe TeIeXKH), HIN
HOCHJIOK /151 GO/TbHBIX, J0 LI€JIOTO CIIOPTUBHOTO CTAaiHOHA!

[lepeBo3uTh Ha moaymke craguoH? Ho, GbiBaer, HYXHO
NPUCIOCOOUTD CTAJUOH [Jisi IPOBeeHUs] PAa3HbIX CIIOPTHUBHBIX
COpeBHOBAHMH, W [JJis1 DTOTO TpeOyeTcs INepeABUTaTh Iiejble
cekuyy TpuOyH. ChenaTh 3TO C MOMOILIBIO MOAYLIKK TOPa3zio
npolje.

Ha nr060oM coBpeMeHHOM 3aBofie €eCTb OCOOBINA BH[
TPAHCIIOPTa, OT KOTOPOI'O 3aBUCHUT BCSI XKU3Hb NMpeJNpUATUS —
koHBeliep. [louTn Bcerga oH ycraHOB/IeH Ha cOOpKe, HO 4acTO
npUMeHsieTcs: ¥ B Apyrux nexax. OObIYHO KOHBeliep — 3TO
OGecKOHeYHas! ABIDKYLIASICSI MHUMO pabOdYMX IMOCTOB JIEHTA, Ha
KOTOPOH ycTaHOBIeHbl wusfenus. llogbeser oHa K mocry,
pabouMii BBIMIOJHUT CBOW OMNEpAaLMU, U3Je/re eneT Aajblile.
[TocTeneHHO, OT MOCTa K MOCTY, U3Je/Me 00pacTaeT JeTassiMHy,
npuobpeTasi 3aKOHYEHHBIM BHJ: Yachl CTAHOBITCSI YacaMy,
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aBTOMOOM/Ib — aBTOMOOUIIEM.

Ho Tak nu yx ymob6Ha 3Ta gauvHHIOmWAs neHTa? YTOOBI
NPUBOJUTH €e B ABIW)KeHHe, HY)KHbl MOIIHbIe JBUTATesH, IIyM
ObIBaeT 3HAYUTE/IbHBIN, MeTas/lJla PACXOAyeTcs MHOro, JIeHTa
noptuTcs, pBetcsi. Henb3ast 1n BMecTo 0GBIMHBIX OMIOP KOHBelepa
MMPUMEHUTDH BO3JyIIHbIE ITOLYIIKH?

Ha ofHOM M3 MOCKOBCKUX CTAaHKOCTPOMTE/bHBIX 3aBOJIOB
3Ta Wjes HeJAaBHO BOIUIOLIEHA B )XWU3Hb. [IBMOKyIleHcs /eHTHI
HeT — W3Je/Usl YCTAaHABIMUBAIOTCSA HA COOPOYHBIX IUIOIIAIKAX,
KOTOPbIe TIOKOSITCS Ha «OallIMaKax», CKOMb3SILIMX Ha BO3AYIIHOM
MOAYLIKE BAOMb OETOHHOro oOcHOBaHus. [lepexBikeHue
CcOOpOYHOU TIOWAAKU-TUIATGOPMBI BECOM TMATh TOHH MOJXET
OBITh OCYLIeCTBIeHO ycunueM pykd. KoHBeiiepbl Ha momyuike
OyZyT WCIO/Nb30BaHbBI W HA [JPYrMX HAIIMX 3aBOJAX,
IerCTByoUrii obpaser; MogoOHOTO KOHBeliepa MOI/IU BHUZETH
mocetutenu BAHX.

HaunHaioT npuMeHSATHCS OHU U 3a pybexom, Ha cOOpKe
CaMOJIETOB, CTAHKOB, TSDKe/IBIX MAIIMH U JPYTUX uU3genuil. A B
MMPOU3BOACTBE XPYINKON MPOJYKIMHM, HANpHUMep TMOCYAbl U3
bapdopa unu PasiHCca, MoAylIKAa He TONBKO HeceT Ha cebe
W3[enusl, HalpuMep B MeYb JJisi OOXXWUTra, HO M y4YacTBYeT B
MIPOU3BOJICTBE: BO3JAYyX OXJa)X/JaeT WM HarpeBaeT u3Jeus,
YCKOPSisi 9TUM IpoLiecC B AeCATKU pa3. Jlj1s1 TpaHCIOPTUPOBKU Ha
CKJIQZ, XPYTNKUX UW3[eNuil BO3AyIIHas TOJAYIIKA OCOOEHHO
xopoua. CHy)XHT OHa M Ha JIEHTOYHBIX TPAHCIOpTepax [Jis
nepejavyu rpy30B Ha CKIajax, 6aszax, crpoiikax. OAuH M3 HUX
Crnoco6eH TMepenpaBUTh 3a YaC TPU THICIYM IIECTHCOT MEIIKOB
BECOM M0 TATHIECSAT KWJIOTPAaMMOB Ha PacCTOSIHHUE TPHUIALATH
MEeTPOB, a AeUCTBYeT OT OOBIYHOTO JOMAIIHero mbiecoca!l B Hem
BO3JyIIHAsl MOJYIIKA CO3/IaeTCsl TOABKO TaM, IZle OHa HY)XKHA, TO
€CTh MO/ MEIUKOM: OCOOBIM K/amaH BBIMyCKAeT BO3AyX AJIsi
MOAYLIKA Yepe3 MHOXXeCTBO MaJIbIX OTBEPCTHI B TPAHCIIOPTEpE,
OTKpbIBasi Te W3 HHUX, YTO HAXOJAATCS KaK pa3 MOJ, MeLIKOM.
OcranpHOe BpeMs KJIallaH 3aKpbIT, BO3AyX 3PS HE PAcXOAyeTcs.
Ecnu TpaHCcriopTep HaKJIOHUTH, TO MELIKHU e1yT 110 HeMY CaMHU.
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Ha mpowusBoncrBe npuMeHsIeTCSI MHOXECTBO YCTPOMCTB C
BO3AYIIHON NOJYUIKOM, B YAaCTHOCTU B MeTaJ/UTypPruM, Ihe ee
pOJIb OYeHb BejMKa. B MpokaTHOM lLiexe MoAAep)XHUBaeT Ha Becy
pacKa/ieHHbIe JTUCTHI TOJABKO YTO IPOKaTaHHOTO MeTajjla — 3TO
3alMIIAeT MX JIeTKO YS3BHMYIO IMOBEPXHOCTh OT LAPAallMH U
TOBBIIIaeT Ka4eCTBO MPOJyKLMU.

[log/1MHHYI0 peBOMIOLMIO COBepLIaeT BO3AYLIHAs MOAYIIKa B
Ba)XHeHIIeM NPOU3BOACTBEHHOM IIpoLecce TepMHYeCKOU
06paboOTKX  JIUCTOBOTO  MeTa/yla, B  OCOOEHHOCTHM U3
AMIOMUHUEBBIX W [PYTUX JIETKUX CIUIABOB. UTOOBI KavyecTBO
MUCTa OBUIO BBICOKUM, HYXXHO [JOOHUTHCSI OJHOPOJHOCTH
CTPYKTYpPbl MeTa/lla, @ KaK dTO CcJejaTh, €ClIu JIMCT CBOeH
HW)XHEeH NOBePXHOCTBIO ONMMPAETCS Ha TPAHCIIOPTEP, NOJAOIANA
ero B Ie4yb? YC/IOBUSA CBEpPXy U CHU3Y JIMCTAa OKa3bIBAIOTCS
Pa3HBIMU, 3HAYUT, U CTPYKTypa MeTajUia OyZileT HeoJLHMHAKOBOM.
[lopynika pemaeT 5Ty C/IOXHYIO MH)XEHEPHYIO 3ajadyy — OHa
OZITHOBpEeMEHHO HeceT M OoOpabaThiBaeT JIMCT, OXJIAXJAeT WU
HarpeBaeT ero. [lpaBma, mnpuMeHeHHWe TOAYIIKK TpebyeT
KODEHHOM mepejesKyd TIe4deld, HO MeTa/UIypru €N TOJIbKO
pajbl — U CKOPOCTh 0OPabOTKH CUIBHO BO3PACTAET, U Ka4eCTBO
pe3Ko NnoBbIaeTcs!

B XMMUYECKOM NIPOM3BOJCTBE ObIBaeT HY)>XHO
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TPAaHCIOPTHUPOBATh JIUCTHI M3 KJIEHKOW WIM MacToo0pasHOM
Maccel. Kak aTo caenats? Beap 1ucThl NPUKIEATCS, MPUCTAHYT K
JIeHTe TpaHCIopTepa, U Bce mnoru6no. Bosgymnas mnopymrka

OCTPOYMHO pellaeT 3ajJadyy — TOH4Yalllne CTPYHMKA BO3AyxXa
YAEeP)XXUBAIOT JIMCTBI HaBeCcy W IepeiBUraldT B HY)XXHOM
HanpasieHuu. HMHorma  ponp  Bo3gyxa — urpaer  ras,

NPUHUMAIOIIMKA  y4acTHe B  XHMHYECKOM  peakuuu ¢
06pabaThIBa€MOI MAacCO — TMOKA OHA eJleT, peaKLys UeT.

W make cpllmydyrie MaTepUabl, yroib U PYAY, TOXKE YCIEeIHO
nepeMelalT Ha TejieHe BO3[yXa, BBIXOJSIIEro U3 OTBEPCTHM-
cories1 TpaHCHOpTepa.

[Tpu mpom3BOACTBe TKaHEMH, IACTMACC WK OyMaru u3 HUX
MoJIyyaeTcss TOHKash OecKOHe4YHast JjieHTa. Ee  mogaior
crienasnibHbie ponukd. Ho WHOTAA HYXHO, YTOOBI POJUKHU
HATATUBAIM  JIEHTY, He Kacasch ee. HeBbimonmHUMOe
TpeboBaHMe? A BO3AyLIHAs MOAYIIKA C HUM CIIPABJISIETCS — OHA
CO37,AeTCsI MeX/y IEHTOU U POJTUKOM.

A BoT mpumep u3 ¢papManeBTUYECKON MPOMBILNIIEHHOCTH:
KaK MOKPBITh NIPeZOXPAaHUTEIbHBIM CJIOEM PAaBHOMEPHO, CO BCeX
CTOpOH, TabneTKy nekapcTBa? BosayurHas moAyiika 3acTaBiisieT
ee TApUTh B BO3AyXe, KOTOPBIH OJZHOBPEMEHHO M CyIIUT
Tab/IeTKy.
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Camoer caguTcsa HAa MOZYUIKY

Jler mATHAAUATH Ha3ahd, AeTYHK-UcbITaTens K. [lemect
pacckasblBajl Ha CTPAHMIAX XXypPHasa, KaK eMy INPHUIIJIOCh B 1940
roJly MCIBITHIBATh HEOOMBIIOM cIOPTUBHBINM camoneT. Korga oH,
MOZIOM/IST K CaMOJIETY, cJlerKa OOJOKOTHIICS Ha KPbLIO, TO, K ero
VM3yMJIEHUIO, MAlllMHA, Becsllas He MeHblIe TOHHBI, CTaja
nepeABUTaThCsl B CTOPOHY. TaKoTo ¢ OGBIMHBIMU CAaMOJIETAMU He
ObIBaeT, U JITYUK OT HEOXKUJAHHOCTH YyTh He yIaJl.

Oxasanock, 4YTO caMojeT, CTOSIBIIMA Ha  3eMIle,
YOUBUTE/NIbHO YYTKO pearupyeT Ha caMble He3HauyuTe IbHbIe
yCcHIUs, OH KakK Obl IUIBIBET MO aspogpomy. Pasymeertcs, Ge3
BO3JYUIHOM TMOAYyWKUM He obouuiock. Kro emje, kpome Hee,
MOXXEeT CTaTh TPUYMHOU HEOOBIKHOBEHHOH MOJBM)XHOCTH,
miaBydectu? Ho npu yem nofyiika Ha camosieTe?

Omna 3aMeHsU1a Ha HeM 00bIYHOe KosmecHoe maccu. Komec Ha
camosieTe He OBLIO: OH ONMPAJICI HA YTO-TO IIOXOXKee Ha
HAJyBHYIO IOJKYy. JTO U GbLIIO HEOObIYHOE MIacCH — 1aTdopma
C HaAyBHBIMM OopTamu. BHyTpp miaTdopmbl BeHTHUIATOP
HOJIaBajI BO3AyX, OH MPUMOAHUMAJ IIATGOPMYy C CAMOJIIETOM M
BBIPBIBAJICSI HAPYXKY Uyepe3 00pa3yIollyocs IieThb.

CamosieT ¢ HOBBIM IIACCH Besl ceOst Ha 3eM/ie HeOOBIYHO —
OH MOT JJBUTAThCsI He TOJIBKO BIepesi, HO B JTI00YyI0 cTopony. [1pu
MOCa/IKe LIACCH «IPOILAIO» JIETYUKY OLIMOKH, 32 KOTOPbIE eMy B
VHOM CJIy4ae TPUIIOCh OBl YKECTOKO MOIUIATUTHCS. JleTdmK
pacckaspiBaj, KaK HEOOBIYHO [MMOCAJU/I OH CaMOJIeT [ocie
HCIbITaTeIbHOTO ToneTa. Korga camoseT elle He KOCHYJCA
3eMJIM, JIeTYUK [0 OTKasa OTKJIOHMUJI Pylb, U TOCHyIIHast
MalllMHa MTHOBEHHO pa3BepHY/IACh... XBOCTOM Brepes. Tak oHa
M MYyajacb MO  adpoApoMy Ha  yAUBJI€HHE  BCeM
NpUCYTCTByIOIIMM. HO Kak TO/NBKO JIeTYUK Jaj MOJHBIM ras
ABUTATeNI0, Cel4yac »JKe CcaMoJieT, TOPMO3UMBIN BHUHTOM,
KOTOPBIM Temepb TSAHY/I €ro HasaJ, pe3Ko cOAaBUJI CKOPOCTh U
4yepe3 HeCKOJIbKO MeTPOB OCTaHOBMJICS.

ITpu ucnplTaHUSAX CaMOJIeT coBepliajl YBepeHHble B3/IeThl U
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MOCaAKA HA JIOOOM TpyHTe — Tecke, 6onoTe, cHery. Takomy
3aMevaTe/NlbHOMY CBOMCTBY «II03aBHAyeT» JI060H camoser C
0oObryHBIM Iaccu. Ho 3aTo rpomosakasi MOAyLIKa CHJIBHO
TOPMO3HJ/Ia CaMOJIeT B IIOJIeTe, YMeHblIaNa CKOPocTh. [loaTomy
IACcCH,  TpeJJIOKeHHOe  MOJOABIM  KOHCTPYKTOpOM  A.
Hagupazse, He moy4nio MprMeHeHUsI B aBUALIH.

Jpyroe peno, ecmu OBl IIacCM He MellaJio HOJeTY,
HanpuMep, ObLJIO YOMPAIOLIUMCS, HaAYBHBIM, TOT[A, BEPOSITHO,
MHOTYe KOHCTPYKTOPBI C yAOBOJBCTBHEM NPUMEHHUIN €ro Ha
CBOMX CaMoOJIeTaxX. YK O4YeHb XOpollla NMOAYyLIKa JJis1 B3/l1eTa U
MOCaZIK! — He HY)XHbI OETOHHBIE B3/IeTHO-TI0CaI0YHbIE TTOJIOCHI,
JJIMHA KOTOPBIX YTPOJXKAIOlle pacTeT CO CKOPOCThIO TOJIeTa,
CHUMaeTcsi mpo6sieMa CaMOJIETHBIX IIWH, YCTPAHSIETCs OfHA M3
MPUYHMH KaTacTpo¢ COBPEMEHHBIX CAMOJIETOB.

cfﬁ& yCpOEHO MOAYWEMHOE WACCL
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He yauBuTe/nbHO, 4YTO MCCAEN0BAaHUS NMOAYIIEYHOIO LIacCH
Bo306HOBUIKCh. B CHIA u gpyrux crpaHax MCIOBITHIBAIOTCS
CcaMoJIeTHI C 1accy no uaee Haaupaase, u nerkue u Tspxesnble. B
1ojieTe HAAyBHbIe MOAYLIKMA INACCH YOUPAKOTCS, OHU IUIOTHO
MPUJIETAIOT K MOBEPXHOCTHU ¢lo3esishka caMojieTa, He Hapylas
€ro TUIaBHBIX a’pOJWHAMHYeCcKHUX OoOBOJOB. A Korja Hajgo —
HaJlyBalOTCsl, TIO3BOJISISI OCYILECTB/ISAITh NpU3eMJIeHHe caMoJjieTa
TOYTH TaK, KaK 3TO /Ie/Ial0T MTHIIHI.

Iloka aTo uccinemoBanus. Ho yxe ecTb NMpPOEKTHI TsDKeJbIX
CaMOJIETOB Ha MOJyIIeYHbIX IACCH.

bonee Beka Haszaz, B 1866 roay, B XypHane «J/IOHIOHCKUMI
HOXKapHbBIM» OblIa ONMyO/JMKOBaHA HAay4YHO-(PaHTACTHYECKas
CTaThsi O TOM, KaK OyAyT BBIIIALETh TOPOJCKHAE TOXKAPHbIe
KOMaH/bl yepe3 cTojeTHhe. B Heil roBOpU/IOCh U O BO3MOXXHOM
MPUMEeHEeHWH TMOXKapPHBIX MAllMH Ha BO3JYyIIHOH mofgyiike. A Ha
[TapuKCcKO¥M aBMALMOHHOW BBICTaBKe 1967 Toja mMoAoOHas
MalllhHa 3KCIIOHUPOBAIaCh — daHTacTHKA crasia
nevicrBuTebHOCTRIO. OHA TpesHa3HAYeHa IIaBHBIM 0Opa3om
I/ a3pOAPOMOB, Te TOMOIb MPU IOXKape [LO/MKHA ObITh
OKa3aHa KaK MOXXHO ObICTpee.

241



Iloaymka u 3emieaeney,

PabGoyee mecro 3emienenpbua — rmose. Tam TPygUTCS OH
caMm, paboTaloT ympasjsieMble UM MalIWHBI. Bcerga, cBetur nu
COJIHLIE WM JIbeT JOXJb, TOYBA IOJCOXJIA WM Ipe/CTaBJsieT
co0oii Hempoa3HY Ipsidb. BpeMs He xzaeT 3emiefenbla, OH
3HaeT — JleHb I'oJl KOPMHUT.

3emMsiefie/ibueCKasi TEXHUKA JO/DKHA OBITH BCENIOTOZHOU U
Be3zexonHoH. Ee HUUTO He JO/MHKHO OCTAaHOBUTH — HU TycCTas
JINTIKasi TINHA, HU PacITyTUIIA, HU CHET TOIo/IaM C JoxzaeM. [lns
Hee HeT JOopor, BepHee, BCIOJy JOPOTH.

OJTO JejlaeT 3HAYEHHUeE CeIbCKOXO3IMCTBEHHON TeXHUKHU Ha
BO3AYIIHON MOAYIIKE OCOOEHHO BAa)XHBIM. TaM, rfe He TOJBKO
OOBIYHBIN KOJIECHBIW, HO U TPYASATa TYCEHUYHBIA TPAKTOP CAACT,
MalUIMHBI Ha BO3JAYLIHOM MoAyuike mnpoiayTt snerko. [Ipu odeHsn
MajioM [JaBJeHMH HAa TPYHT OHU He OyAyT TMOPTUTH
06paboTaHHYIO MMOYBY, HApyllaTh CTPYKTYpy. B3risHuTe Ha
C/iefibl TYCEHMYHOTO TPAKTOpPa MO TMalllHe — cepjle OOMUT, KaK
OyZnTO WIBBI OT paHbl. JleTaromas MauIMHa nmpoiijer, OyATo ee U
He ObUt0. OLEHUT 3eMJiefieNiel] U TO, YTO MAalIMHA HA MOJYIIKe
He TMOMOPTUT B3OIIEANINX 3/TAKOB MpU 00paboTke. Benp aTo ke
ero 3aBeTHAasl MeYTa, TaKas MallKHa!

[leBU3  CcenbCKOXO3SIMCTBEHHOM  aBUAlLW{, UTIparollei
OTPOMHYIO DOJIb B 3eMJIefie/IUM, — JIeTaTh HIDKe, OmmKe U
MenneHHee Bcex! WM Bce Ke Jaxe camble JIydllue
CeTbCKOXO3SICTBEHHbIE CaMOJIEThI JIETAIOT BbILIE W ObICTpEe,
yeM HYXHO. Jlyyllle X OTBeYalOT 3TOMYy JeBH3y allapaThl Ha
BO3JYyIIHOM nojyuke!

YT06BI MpeBpPaTHUTh OOBIYHBINA CEIbCKOXO3SIHCTBEHHBIN
I'PY30BHYOK B Be3/leX0/, Ha BO3JAYUIHOM MOAyLIKe, B AHIJIMU ero
BOJAPDY3W/IM Ha  JIETKYIO  IulaTopMy C  JBHUTaTesIEM,
BEHTWISITOPOM M «IOOKO¥», co3paromeil monxymky. IlombiTka
OKaszasach yZAYHOW — MaAlllMHA CTajla Be3[eXO0/0M, CBOOOIHO
ZIBUATAJIACh I10 MOJISIM C CaMOM ¢/1a00M TTOYBOM.

Bo ®paHuuu paszpaboTaH cenbCKOXO3SIMCTBEHHBIN TPAKTOP,
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y KOTOpPOTro MOAYILIKa IOMOraeT y)Xe He KojiecaM, a TyCeHHUI]aM.
WcnbiTaHust  moKasaad, dYTO OH  o0Onmajaer  Xxopoiiei
MaHeBPEeHHOCTbIO.

bonplioe npuMeHeHHe B CeTbCKOM XO3SIHCTBe IOIy4aT
rpy30Bble MNPULENbI-IIATGOPMbI HA BO3LYLUIHOW TMOJYLIKE.
[Toe3n n3 MOZOOHBIX «HEBECOMBIX», XOTSI M TSDKEJIO TPY)KEHHBIX
NPULENOB HAa OYyKCHpe Y TsArada-Be3mexoZa MOXKeT Be3TH
JecsITKM TOHH rpy3a. PaHHell BecHOi, B pacmyTully, Y Hac B
CTpaHe BBIBO3ATCA HA IO MHOIMEe MUWJ/UIMOHBI TOHH
yIOOpeHU — TYT ¥ MOXKeT IIOMOYb BO3AYLIHAS MOTYIIKA.

B Tlonplie co3maH cIieUa/IbHBINA CeIbCKOXO3SIHCTBEHHBIN
IJINCCepP HA BO3AYLIHOW moayuike «YpcyHoB». Ilpu ckopoctu
MATHAECAT KUJOMETPOB B YaC «IOAYIIKOBeI», KaK ero
JacKaTeabHO Ha3bIBAIOT TaMm, co CreruaabHbIM
npucrnocobieHreM [Jisi PaclbUIMBAHUSL YAOOpeHUN MOXKeT 3a
yac obpaboTaTh [0 ABAALATH TEeKTAapOB MOCeBOB. Takoe mop
CHJIy TOJNIBKO CIIeLMaJbHOMY CaMOJIeTy, HO OH OOXOJUTCS
ropaszio AOpoXe, Aa U omacHee ToXke. Kpome Toro, Be3gexon Ha
MOJYIIKe MOXXET CIY)XUTh He TOJBKO JIJIsI 3TOU Lenn, paboThl
eMy XBaTUT Ha Bech roj!
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ﬁ_{ 2 WQAbCKHH cEﬁbC*iGXGJQHﬂE:EH%,

BEJAEXOA HA H{J,d,}imn‘\E
)/Fc yH0B"

S E AIG Wi’ BEjA.Ex
= no,a, HAAY BHbim

Pa3pabaThIBalOTCSl  CETBCKOXO3SICTBEHHBIE MAIIWHBI HA
nogymke u B gpyrux crpa”Hax. B CHIA »sT0 — Kpyrias
wiatdopMa JUaMeTPOM OKOJIO YeThIpeX MEeTPOB CO CKOPOCTHIO
O ceMUAeCcITU KUJIOMEeTPOB B 4ac, NpeJHa3HaueHHas IJIaBHbIM
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obpazom [1iss  GOpbOBI € BpeAUTENSIMU  IOCEBOB  —
OTIPBICKMBAHHUS pacTeHUU spoxuMukKaTamu. CrienyanbHbIA
TpyO4aThIi OTIPBICKUBATEIh CMOHTHPOBAH criepenu
wiatopmbl. EcTe Be3mexoapl-ONphICKMBATENM U B [JPYIHX
crpadHax. OHU MoOryT ObITh 3pPEKTHBHO MCMONB30BAHbI U JISI
60pbOBI C MaIIPUNHBIMHA KOMapaMH, YTO OCOOEHHO BKHO ISt
HEKOTOPBIX I0XKHBIX PAliOHOB.

CrposiTcsi cenmbCKOXO3sIMCTBEHHbIe MAIIWMHBI HAa BO3JYyIIHOMN
MOJyIIKe CaMOro pasHoro HasHadeHWs. OJUH M3 NEepPBBIX
AHIIMACKMX  JIeTAIOIUX Be3JeXOJ0B TpeJHAa3HauyeH JJis
BBIBO3KM 0OaHAHOB C TUIaHTauuii B Adpuke — OaHAHOB TaMm
MHOTO0, a gopor Maso. [Tone3Hslii rpy3 anmaparta paBeH AecSITH
ToHHaM. CpaBHUTE/IbHO HEJaBHO CO3/IaH M HeOO/MbLIOH anmapaT
TAKOTO JKe Ha3HauyeHUs. DbaHaHOBble IUIAaHTAaMU — 3TO
IKYHITM B MUHHUATIOpe, BI/IyOb 3a0paTbcsi TPYAHO, TaK YTO
Masble Be3[eXOJbl JOCTaBAT MapTUM OaHAHOB K OMMDKAHLINM
Joporau, rae ux OyyT XJATh MOIIHBIE alapaThl.

B PymbiHMM CO3HaH Be3mexo] Ha TMOAYIIKe [t YOOPKH
Kampimia B genbre /Jlynas. [logm mpoOepuich Ha OOBIYHBIX
Be3/eX0/1aX Yyepes IUIaBHU U 6osoTa!

B lBenuu, ®PI', CIIIA ecTp py4HbBle KOCHJIKA Ha MOZYILIK
JJ1s1 TpaBbl U pabotsl B cagax. Cmbicn Gonpuioit — paboTaTs
jilerde, OHM HEBECOMBI, TpPaBa He MOPTUTCS. MOryT OHHU OBITH
MOJIe3HBIMU Y Ha PyTOOTBHBIX MOJISIX M CIIOPTHUBHBIX CTAIMOHAX,
TIOKPBITHIX 3€JIEHBIM TPaBSIHBIM KOBpOM. [logo06HBIe neTarole
MalIMHKU NIPeJJIOXKeHBI U JJIs1 TOTO, YTOOBI MOKPBIBATh B C/Iydae
HEeTOro/ibl TPaBsiHOE T0JIe CTaAMOHA 3alUTHON IIaCTMACCOBOM
IVIEHKOW — OHH MOTYT (CJe/laTh 3TO OBICTPO, He TMOBpeIvB
MOKPOBa.

Haiigyr npuMmeHeHHe B Ce/IbCKOM XO3SICTBE MPOCThHIE
JIeTalollie MOTOLMKJIBI, BPOZe CO3JaHHOM y HAac B CTpaHe s
arpoOHOMOB, 4Ya0aHOB U JPYTMX TPY)XEHUKOB CEJIbCKOTO
X031 CTBA, KOTOPHIM He MPUXOJUTCS BBIOMPATh JOPOTH.
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Iloe3n neTut Haj penbcamMu

N noesp Toxxe?

EmMy-To 3a4yeM neTeTn?

ABTOMOOU/II0O — TOHSATHO: OH TIepecTaeT 3aBUCETh OT
gopor. Ho mepen >kenesHOJOPOXHBIM COCTaBOM  Bceraa
yjeasnbHasl Opora — CTajJibHbIe pesbChl. A JleTaHUe JAapoM He
naetcst. YToObI MOAHATHCS B BO3AYX, HY)XHO COBEPLIMTH PaboTy,
M3pacxoJ0BaTh TOIUIMBO B ABUTarese. JTa paboTra uAeT Ha
OKaThe U NMoJady BO3Ayxa B MOAYIIKY — OHa JXe AbIpsiBasi, U3
Hee IOCTOSIHHO BO3JyX BBITEKaeT, ero NMPUXOJUTCS BCe BpeMsi
n0o6aBiATh. A TYT [JIMHHIOUIWM, TsDKE/JeHHBI COCTaB.
[IpeacraBrsieTe, CKOMBKO BO3AyXa MOTPeOyeTcss U BO 4YTO 3TO
oboitgercs? M 3auem, eciu opora M Tak xopoura?

EcTb 0Ha nmpuyMHa, HO 3aTO pellaioias. JTO — CKOPOCTD.
B moroHe 3a CKOPOCTBIO, KaK MBI 3HaeM, CTPOSITCS JleTaloujyie
cysa. CompoTuBneHue BOJAbl He TO3BONASET [ABUTATbCI C
GO/IBIION CKOPOCTHIO: XOYellb YABOUTH, YTPOUTH CKOPOCTh —
BbIOWpaiicss u3 Bogbl. [loe3my Boma He Memaer. M Bce ke
CKOPOCTb €ro OTpaHUYeHa.

Bpisio Bpemsi, KOTZa CKOpPOCTh CaMbIX TIE€pPBBIX II0€370B
Ka3aJiach HEBEPOSATHO OOIBLIOI — ee CPaBHUBAJIA CO CKOPOCTHIO
e JUHCTBEHHO H3BEeCTHOTO [0 TOTO TPAaHCIOpPTa — TIYXeBOTo.
[Jaccaxxupckvie BaroHbl TOXe MaJjJo 4YeM OTJIMYaJIUCh IO
BHeIIHEMy BHJY OT KapeT, /Ja UM HasblBaJMCh TOTAA
OVTMKAHCAMU — eC/TM JTO MePBbId KIace, mapabaHaMu — eCiu
BTOPOH.

B Hayvase nmpouuioro Beka OJUH aHITMHACKUHN YXypHaJI MHUCal:
«Her Huyero O6osee cMeIIHOTO W TIJYNIOro, 4yeM oOlellaHHe
HOCTPOUTDH MAPOBO3, KOTOPHIN ABUTasICS OBl B ABa pas3a ObicTpee
NMo4YTOBON KapeTsl. Tak )Xe MaJIOBepOSITHO, BIIpOYeM, YTO
aHIVIMYaHe J0BepsT CBOIO XU3Hb TAaKOU MalllMHe, KaK U TO, YTO
OHHU AazAyT cebst B3OPBATh JOOPOBOIBHO HA pakeTe». [laposos /I.
CredeHcoHa, Ha3BaHHbBIN UM «PakeToii», B 1829 ro/y yCTaHOBU
NepBbIii MUPOBOM peKoOpJ, CKOPOCTU Ha peibcaX — LIeCTHAALATh
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KWNJIOMEeTPOB B 4ac!

B Te BpemeHa B AHIJIMMCKWAI MapiaMeHT ObIJI BHECEH
3aKOHOIPOEKT, TPpeOOBaBLUINK OrPpaHUYEHUS] CKOPOCTH TMOE€37,0B
U OTPAXAEHMUS I>KeJIe3HBIX [JOPOr BBICOKMMH CIUIOIIHBIMHU
3a060pamu. ABTOpP 3aKOHA YTBEPXKZAJl, YTO Ha TMOe3[, MYAIIHKiCs
CO «CTPAUIHOM CKOPOCTHIO» (TpUALIATH KUJIOMETPOB B dYac!),
He/b3s [JaXe CMOTpeTb, OT OJHOrO ero BHJAA JIOAW, Ja U
YXUBOTHBIE TOXe, OyZyT MTHOBEHHO CXOJUTH C yMma!

Kak naMeHmM10Ch € Tex nop cosHaHUe nofeil. B Bek Hay4yHO-
TeXHUYeCKOW peBOIIOLMU OJHUM U3 ee ITIaBHBIX [eBHU30B CTajla

ckopocthb. bricTpee, emje ObicTpee! Jlopoxke Bcero — BpeMsl.
CKOopoCcTp — 3TO TNPOU3BOAUTENBHOCTh, 3(PPEKTUBHOCTD,
peHTabe/bHOCTb.

U 310 ymob6erBo.

Oxasaznoch, 4YTO YyAOBIETBOPUTH STOMYy Ba)KHeHIlIeMy
TpeGOBAaHMIO JKeJIe3HOJOPOXKHBIN TPAaHCIOPT He B COCTOSIHHHU.
Hukakne TexHHM4YecKue COBEpPLIEHCTBOBAHHUSI  PaJUKAJIbHO
IIOMOYb He CMOIYT, pas3Bé YTO HEeCKOJbKO OTOJBUHYT
HemnpeononuMsbiii 6aprep. [loromy, 4TO OH — B camMOii OCHOBe
)KEJIe3HOJOPOXXHOTO TPaHCIOpPTa — B KOJIECHOM mape,
KaTsuleiicss mo penbcaMm. Bepoif u mpaBpoil ciayxusliee eMmy
KOJIECO CTAHOBUTCSI TOPMO30M €ro Ja/IbHEeHIIero nporpecca.

[Ipu GoMbUIOI CKOPOCTU KOJNECO TepsieT CLelUiIeHue C
pesbcoM, NMPOCKA/Ab3bIBAE€T, PACTYT HArPy3Kd Ha peybChbl, OHU
WM3HAIIMBAKOTCS, JOPOXXHOE IOJOTHO Pa3pyllaeTcsi, BOSHUKAIOT
HeZOIMyCTUMble BUOpauyvu. AHIIMWCKAN y4Y€HBIH M MHCATesb
Aptyp Knapk B xuure «Yepror Oymymero» muurer: «Mcropus
XKeJIe3HBIX JOPOT, CTO/Mb CJIaBHO MOCAY)XHUBIIUX Ye/I0BEYEeCTBY B
Te4yeHHe IOYTHU TIOJyTOpa CTOJNEeTUM, BCTylaeT Telepb B
3aK/TIOYUTEIBHYIO dasy».

JKenesHoZOpPOXXHUKM  yAensilOT OTPOMHOe BHHMaHMUe
MOBBIIIEHUIO CKOPOCTHU [BMKEHHUSI — OJHOMY M3 Ba)KHEWIIMX
MOKa3aTesieli TeXHUYeCKOTO Iporpecca B )KeIe3HOAOPOXXHOM
TpaHCIOpTe. Y HAc B CTpaHe caMble OBICTPBIE TOe37a XOAST IO
nuHuu MockBa — JlenuHrpag. [loesn «ABpopa» MpOXOAUT 3TO1
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MyTh 32 MSATh YacOB, a HOBBIU noe3n «Pycckas Tpoiika» — pmaxe
32 TpU C TIOJIOBUHOW, €ro CKOPOCTb [JOCTUraeT JBYXCOT
NATUECATH KuiaoMeTpoB B dYac. Korma cupump B KabuHe
MAIIMHUCTA, KKETCSd, YTO Ioe3[] He MYUTCS MO pesbcaM, a
neTUuT. Ho 3TO TO/IBKO KaXKeTCHl...

B Snonnu wu @PpaHuuu, TOe KYPCUPYIOT CaMble
OBICTPOXO/IHBIE B MHpe TO0€37a, UX CKOPOCTh INpeBbILIAeT Ha
OTZ€/IbHBIX y4YaCTKax /[JABeCTH MATbAECIT KWJIOMETPOB B 4ac.
PexoppHast ckopocTbh AOCTUTHYTa BOo PpaHLMU — Ha NPSIMOM
ydacTKe [JJIMHOM IIeCTbecsST KWJIOMEeTPOB JBa 3/IeKTPOBO3a
MPOMYA/IUCh CO CKOPOCTBIO TPUCTA TPUALIATh KUJIOMETPOB B 4ac.
XoTs1 uCHbITAaHHE HMeJI0 TexXHUYecKue Lieu, Bce Xe ero
pes3y/JIbTaT HOCHT XapaKTep CIOPTHUBHOro gocrtikeHus. OHO
y>Ke, IpaB/a, MOGUTO, HO... JIETAIOLUIUM Hoe37,0M!

YdeHble CYMTAIOT, YTO HA OOBIYHBIX YKE/E€3HbIX AOPOrax He
MOXeT OBITh IIpeB30iZieHa CKOPOCTb TPHUCTA MSATHAECSIT
KUJIOMeTpoB B 4ac. Ho wu ropasgo MeHbLIMe CKOpPOCTU
noTpeOyOT BechbMa [JOPOTOro CTPOUTEBCTBA CIELIMATbHBIX
Xene3HOJopoXxHbIX myTed. [lpoekt aumHum MockBa —
MunepanpHbple Boabl €O CKOPOCTBIO ABMXKEHHUSI [0 [JBYXCOT
MATHUECITU KUJIIOMETPOB B 4YacC IOKasaj, YTO CTPOUTEIbCTBO
KWJIOMeTpa NyTH 00oijeTcss He MeHee MOTYTOPA MUJUIMOHOB
py6eii! U skcrutyaTauws 6yzeT ZOpOTOCTOSIIEN.

[TooaToMy U cCBs3bIBaeTCSd CTONBKO HAJeXJ, C TOe3JaMu,
JeTAIUMHU Haf penbcamu. C moesgamMu Ha BO3AYIIHOU MOAYLIKe.
Y>Ke MpU CKOPOCTSIX NOPsJIKa ABYXCOT NATU,ECATH KUJIOMETPOB B
Yac OHM OKa3bIBAIOTCS BbITOJHee OOBIYHBIX Moe3noB. M um
OOCTYTHBI HECPAaBHEHHO 00JIbIINE CKOPOCTH.

Eme B 1918 rony pycckuit nso6perarens B. benos momyunn
NaTeHT Ha «CKOJb3SILYIO» )Ke/le3Hyl [JOpory, ¢ yIpyroi
MOAYLIKOM M3 ra3a Win Xuakoctu. Ho oH ocrancs nmpakTudecku
HeH3BeCTHBIM.

B aBajuaTheix rogax uzelo «moesga 6e3 Komec» Bbickazan K.
J. UuonkoBckuii. OCHOBOMONOXHUK PAaKeTHOW TEeXHUKU U
KOCMOHABTHUKH, U300peTaTe /b JXeCTKOTO AUPYIKAO/Is, OH CTal U
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MPOBO3BECTHUKOM  HOBOM  3pbl B  )KeJe3HOJOPOXHOM
TpaHcropTe. B 1924 rosy BenMKUI y4deHBII TOBOPUJI CBOEMY
U3yMJIeHHOMY cobecegHuKy, Oyayuemy mpodeccopy A.
YwmxeBckoMy: «Bbl yBUAMTE, UTO BO3AYLIHAs MOJYyIIKA 3aMEeHUT
Kosneca! Bl elle mo)XuBeTe O 3TOTO BpeMeHU. JTO KaXKeTcs
Terepb CMeIIHbIM — mycTh! B Oyzymem Bechb TpaHcCIOpT
nepeiijer Ha MO Crmoco6 — BO3AYLWIHYK MOAYIIKY U
PE€AKTHUBHYIO TATY».

BaoxHoB/eHHBIN 2TOU Hpaeell YmKeBCcKUiT B TOM Xe rojmy
nocrpousn B KamyXckux )Kele3HOLOPOXXHBIX MacCTepPCKHUX
HeOopUIyI0 TIAaTGOPMY Ha BO3AyurHoW mopymke. Kak mumcan
NOTOM Y4YeHbIll, OH, «CJIOBHO 3a4apOBaHHBIM, CMOTpesl Ha
BOJIIIEOHYIO T/IaTGPOPMY», IIOBUCIIYIO HAJL, CTOJIOM...

B 1927 romy TmosiBU/lach 3HAMEHUTass ~ Opollopa
LlnonkoBckoro «ConpoTuBieHre BO3AyXa U CKOPBIM Moesn», B
KOTOPOW BIlEepBbIe BO BCeil MUPOBOI HayYHOU UTepaType OblIa
chopmynrpoBaHa ujest JleTAlOLIEro Moe3Ja, INpUBEAEeHbI
YyepTeXXU U CXeMbI, IPOU3Be/leHbl OCHOBHBIE PaCyeThl.

Ham nerko mnoHATh wupero ydeHoro. Mexay BaroHaMu
noesza U MOJIOTHOM JOPOTU CO3[AeTCsl BO3AyILIHas MoAylika. B
Hee HeIpepbhIBHO MOJAeTCsl BO3AyX [AJis1 KOMIEHCALMU yTeyek
yepe3 y3KYI0 HapyXHYI0 Lienb. Ha TOHKylo moayuiKy onupaeTrcs
noess, Ha Hell OH ABwXeTcs. Ecy penbcel M CylecTBYIOT, TO
JIMIIb B Ka4eCTBe HAIpPaBJSIOUIMUX, YTOObI TMOe3[ He coulesn C
MOJIOTHA.

Ilo-pasHOMYy MBICIUTCSI YCTPOWCTBO NOJIOTHA JeTaoLero
noe3ga. OHO MoOXeT OBITh HAa3eMHBIM, paCHOIATaThCs Ha
HACBIMIM WJIM 3CTaKajle, HO BCerja [JO/MKHO HMeTh OIOPHYIO
MOBEPXHOCTH JJIs1 HOAYIIKH U HAIpPaBJSIOLIMe YCTPOHCTBA.

B GonpuiMHCTBe pa3pabaThiBaeMbIX MPOEKTOB JIETAOLIUNA
1oe3/-peIbCoIeT [JO/MKEH MYaTbCsl HaJ, OETOHHBIM JIOXKEM,
$OPMBI KOTOPOTrO MOTYT OBITH pa3nUYHbIMU. [logyuika Jo/mKHA
He TOJIBKO MOJJep)XHBaTh BaroH, HO W Hampas/ATh ero. Yauge
BCero 3TU QYHKUMU Pa3zesisioTCsl, OHU BBINOTHSIIOTCS PAa3HBIMHU
NOJAYLIKAMH.
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Bo ¢panuysckom mpoekre eTampuiero moesga «Ypba»
VICIIO/Tb30BaHa «IMMOAYIIKA HA0OOPOT», B HEll JjaB/lieHHe He BbIIIe,
a HIDKe OKPY)XAaIollero, LAPUT pa3pexeHHe, Bakyym. [loaTomy
BO3/yX BTEKaeT B Hee, a He BBbITEKAeT HAPYKy, KaK OOBIYHO.
BeHTunsATOp AO/MKEH HENpepblBHO OTKAYUBATh W3 MOAYIIKU
JIUITHUU BO3ayX. BaroH OyzeT sieTeTh He HAZ, a MOJ, PETbCOM.
[IpoBemeHbl MCHBITAHUSI DKCIEPUMEHTAJIBHOTO BaroHa Ha
OBEHAJLATh TACCAXUPOB C TPeMsl «IMOAYIIKAMH Hao00OpOT».
PenbconeTr paccymTaH Mo NMpoeKTy Ha TPUALATH MACCAKUPOB U
CKOPOCTb BOCEMBJECSIT KUJIOMETPOB B 4ac, OH NpeAHa3HAYeH B
OCHOBHOM [/l BHYTPUTOPOACKOrOo coobmeHus. [loka >xe B
ropoge /InoHe Ba MoMynpo3pavyHbIX IJIAaCTMACCOBBIX BarOHYMKA
OBVDKYTCSL 10 NYTH JJMHOW LIeCTb KUJIOMETPOB BJO/Ib PeKU
Ponpsr.

Kpome ycTpoiicTBa MOAYLIKKA, BKHOU TMPOOIEMON st
JI000T0 pejibCcojieTa SIB/ISIeTCS BBIOOP JBUTATE IS,

[TockonpKy pesnbconeT AO/MDKEH JIeTeTh, TO €eCTeCTBEHHO
CTpeMJ/IeHHe YCTAaHOBUTh Ha HeM JBUTATe/H, UCIO/b3yeMble Ha
camosietax. C Le/bI0 UCMBITAHWI MOJZOOHBIE ABUTATE/TN CTABITCS
Y Ha KOJIECHBIX )Xe/Ie3HOJOPOXKHBIX IOKOMOTHBAX M BaroHax. Ha
COBETCKOM 9KCIIePUMEHTA/IbHOM BaroHe-n1abopaTopun
YCTQHOBJ/IEHBI BAa aBHALIMOHHBIX TYPOOPEAKTHUBHBIX JBUTATEIS.
[Ipy McHBITAaHUSX PEaKTUBHBIX MOE3L0B AOCTUTHYTa CKOPOCTh
ZBECTY BOCEMB/IECSIT KUIOMeTPOB B Yac. MIx aABmKeT peakTuBHas
TSIra BHITEKAOLIEN U3 JBUTATEISI CTPYH ra30B. B TYpOOBUHTOBBIX
JOBUTATeJISIX 3Ta CHUJIA CO3/AeTCsI BO3AYIIHBIM BUHTOM.

[Toxanyii, ewje GOJbllie MEPCIEKTUBBI ABUTATENS, XOTSA U
V3BECTHOTO [aBHO, HO KaK Obl POXJEHHOTO HMMEHHO JJisi
JIETAIOUIVIX TT0€3/10B, — JTMHEHHOTO 3JIeKTPUYEeCKOTO JBUTaTeIs.
Ero upes mpepjoxeHa U3BECTHBIM PYCCKMM H300peTaTeneM M.
O. [onuBo-Jlo6bpoBonbckuM. B 1924 romy 3TOT aABUTATENH
BIIepBbIe ObIJI TOCTPOEH.

B oTiuynMe OT MUUITMOHOB OOBIYHBIX 3IEKTPUYECKUX
IOBUTATeJNeH, B KOTOPBIX paboOTy coBepllaeT BPALIAIOIIMICS BaJl,
B JIMHEMHOM [BHUTraTe/ie Bajia HET, XOTs MPUHLMII PabOThI MO-
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Npe)XHEeMY OCHOBaH Ha IlepeMelleHUWH B MArHUTHOM IIOJIe
J/IEKTPUYECKOTO  IPOBOAHMKA C  TOKOM. /JIBYDKywmuics
MPOBOJHUK Y)Ke He CBsI3aH 0OoJiee C BPALJAIOIIMMCS BaJIOM — OH
nepeMellaeTcs MPSIMOJIMHENHO BJIO/Ib TaKOM xe
MPSIMOJIMHEMHOM MarHUTHOM KaTyLIKH.

Y NUHeNHHOro 3/1eKTPUYeCKOro JABUTATeNsl eCTb Cepbe3Hble
npeumyuiectBa. OH OecirymMeH, B TO BpeMsl KakK ILIyM
ABUALIMOHHBIX Ta30BbIX TypOHH OOlen3BecTeH, He 3arpsi3HsieT
BO3/lyXa BBIXJIOIIHBIMU rasaMu. HamnpasneHue ABYDKyILIEeH CHJIBI
JIETKO U3MEHMUTb Ha IPOTHBOIOJIOXHOE, 3TO BaXXHO, TAaK KakK
pellaeT CJIOKHYIO 3ala4y TOPMOXKEHHS PeIbCoJIeTa.

JInHeliHbIe [BUTaTe/U YXKe MPUMEHSIIOTCS B OIBITHBIX
obpasiax JeTawlinX M0e3[0B, B YAaCTHOCTH, HA pebCojeTe
«Ypba». Ha BbicTaBKke TmepesoBOro ONbITAa B HApOLHOM
x03s1icTBe YKpauHbl, B Kuese, B 1967 rosy noCcTpoeH ONBITHBIN
Y4aCTOK KOJIbLIEBOU 3CTAaKaJAHOU JOPOTY AJUHOU MOJKUIOMETpa
C TMHEWHBIM ABUTATE/IeM, [0 HeMy OeraeT BaroH4YMK Ha YeThIpe
4JeJIOBeKa.

Enle oauWH BO3MOXHBIM ABUTaTenb AJs pelbCcolieTa —
uMIynbcHbIM. OH TOXe, MO CyllecTBY, MOBTOpsieT JBUraTeslb,
XOPOUIO U3BECTHBIM U MPUMEHSIOMNICSI B HAaCTOsILee BpeMsi, —
Typ6rHy. OCHOBHOI 4acTbi0 TypOWHBI SIBISIETCSI TYpOMHHOE
KOJIECO, Ha JIOTIATKH KOTOPOTO C GOJIBIION CKOPOCTHIO BHITEKAET
CTpysl Tapa WM ra3a, 3acCTaBjsisi KOleco OBICTPO BpAIAThCS.
[TapoBbie TypOHHBI — OCHOBA COBPEMEHHOI JHEpPreTHUKH; OHU
yCTaHOBJIeHbI Ha OONBLUIMHCTBE 3/eKTpocTaHIMil. [asoBas
TypOHHa — OCHOBA COBPeMEHHO aBHALY.

MmnynbcHbIN IMHeBMaTHUYeCKU ABUTATE b OISt
penbcoiieTa — Ta JKe, MO CyLIeCcTBY, TypOWHA, TOABKO KaK OBbI
paspe3aHHasi U BBITSIHYyTasl BAOAb NMyTU noesga. M3 MHoXecTBa
cores1, HaXOASIUXCs B KOPOOe-BO34yXOIMPOBO/ie, BBIPHIBAIOTCS C
OGOMBIION CKOPOCTBIO CTPYHM BO3AyXa U, IposeTass depes
HeOO/bLION 3a30p MEXAY MOJOTHOM U TM0€3[,0M, YCTPEMJISIIOTCS
Ha JIOTATKH, YKpeIUlIeHHble BHU3Y noe3za. [loa ymapamu crpyi
JIONATKA HAyMHAIOT TnepeMemiatbcss. Ho ecimn B 06BIYHOM
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TypOVHE 3TO NPHUBOAMUT K BpallleHUIO Kojleca, TO 37eChb — K
JBIDKEHMIO Noe3fa. JTHU XXe BO3AYLIHble CTPYU NMPUIOAHUMAIOT
roes[;, Co34aK0T BO3AYILIHYIO MOJYIIKY.

JlBuratenp MOXeT W PasrOHATb W TOPMO3MUTbH IOe3[, B
3aBMCUMOCTH OT MOJI0XXeHUs nonaTok. [logaya Bo3ayxa B comia
MPOU3BOAUTCSI aBTOMAaTHU4Ye€CKM B MOMEHT, KOIZJa HajJ, HUMHU
HaXOAUTCS Moe3 .
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Kakum Oyger penbcosier!

3a pybexoM HawbOJblLIME YCIIeXd B CO3JAHUU JIETAOLIUX
1oe3J0B AOCTUTHYTHI BO ®PpaHumu. IJTO — eAMHCTBEHHas
CTpaHa, Iie OT MEePBbIX YCIELUIHbIX YKCIePUMEHTOB MepPeld K
CO3/IAHUIO  CIIEIMA/IBHBIX )KeJIe3HOJOPOXXHBIX JIMHUH s
peJIbCOIeTOB.

®paHIy3CKHil penbCoieT MOMyYru/T Ha3BaHUe «Adporoesn»
(«AapoTpen»), [lepBbie 3KCIIEPUMEHTHI BEIHUCh HAYHMHAS C 1965
rofja C peyibCOIeTOM «A3pomoesfi-1» Ha ClleluasbHON Tpacce
OIUHOW OKoMo ceMu KkunoMeTrpoB mnog Ilapwkem. Tpacca
npejacraBiser  co00M  JKene300€TOHHBIM  NMyTh  (HOPMBI
nepeBepHyTOil O6ykBbl «T». [lo BepTHKaIbHOMY GpyCy — HOXKKE
3TOM OYKBBI, BEpPXOM, KaK Hae3ZHUK, CKOJB3UT HA BO3ZAYIIHOM
NOJYLIKE peNbCoJIeT — BaroHYMK C YCTAaHOBJIEHHBIM Ha €ro
KpBIllle JBUTAaTe/eM, BpALJAIOIIMM BO3AYIIHBIM BUHT. B
BaroH4YMKe — MALIMHUCT, TOMOIHHK U YeThIPe MaccaXKupa.

YT0OBI BBISICHUTH, KaK BeJeT ceOsi pe/nbCoieT Ha BBICOKHX
CKOPOCTSIX, Ha «Aspomnoesze-1» ObI1T yCTQHOBJIEH
JOTIOJTHUTE/IPHO TOPOXOBOM paKeTHbIN JBuratens. [lecaTu
CeKyHJ, ero paboThl OKa3ajoCh [JOCTATOYHO [JIs Pa3roHa
pesbcoeTa 40 TPEXCOT KUJIOMETPOB B Yac, a IMOTOM, KOTZA Ha
pejibcosieTe ObIIM YCTAHOB/IEHBI CAMOJIETHBIN TYPOOBUHTOBOM U
ZBa PpaKeTHBIX JABUTaTeNs, — JAO TPeXCOT COPOKa IIATH
KMJIOMETPOB B 4ac.

B kpaliHHMX TOYKax TPACChl PETbCONET MPUXOAUTIOCH
pPa3BOpAYMBATh [JIsI JBIDKEHUs] B OOpPaTHOM HalpaB/leHUU. DTO
NPOUCXOJU/IO C TIOMOLIbIO TOBOPOTHOIO KPyra, XOPOLIO
M3BECTHOTO BCEM JKeJe3HOJOPOXXHMKAM, HO TaK KaK Kpyr
Bpallajicd TOX€e Ha BO3AYIIHON TMOAYIIKE, TO TIOBOPOT
NpOU3BOJW/ OLUH 4Ye/NOBeK pyKoi. IDTO — He TmepBoe
NpUMeHeHHe BO3AYIIHON IOAYIIKK [JJis TMOLOOHON Iienu: B
CIIA, HanpuMep, y)Ke PSiZi JIET UCIOIb3YeTCsI TOBOPOTHBINA KPYT
AVaMeTpPOM OKOJIO [IeBSITHAALQATH MeTPOB Ha BO3JYLIHOH
nogymke. C MOMOLIBIO 3/IEKTPOJBUTATEISI MOIIHOCTHIO BCETO
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IIO/ITOPBI JIOIIAAWHBIX CHUJIbI JIETKO U IIPOCTO, 3a OAHY MHUHYTY,
Kpyr InoBOpaiHBa€eT I.[e]'[blﬁ TpeXBaFOHHLIﬁ COCTaB BeCOM
IIATbAeCAT TOHH.

LTI

T e AL

B 1968  rogy  Ha4aJuMCh  HMCHOBITAaHUA  JpPyroro
9KCIIEPUMEHTAIBHOTO (PAHIy3CKOrO pesibcoieTa «A3pomnoess-
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2» OIUHOU BoceMb MeTpoB. Korma Ha HeM OB yCTaHOBJIEH
CaMOJIETHBIM TypOOPEaKTHBHBIM [JBUTATelb, TO CKOPOCTh
OOCTUITIa TPEXCOT BOCBMUZECATH KUJIOMETPOB B 4Hac. A mocie
TOTO KaK BJ00ABOK OB yCTAaHOBJIEH M NMOPOXOBOM PAaKeTHBIN
JBUTaTe/Ib, OHA BO3POC/IA [0 YeThIPeXCOT JBaZaTH KUJIOMETPOB
B Yac.

OpHako u 3TO0 He pexoph. Ha cpaBHUTenbHO HeGOMBLIMX
MOJe/IsIX JOCTUTAINCh CKOPOCTH B THICSIYY KHUJIOMETPOB B 4ac U
G6omee. A Ha CHelMaNbHBIX HCIBITATEbHBIX YCTAaHOBKAaX, TaK
Ha3blBaeMbIX «PAaKeTHBIX cajia3Kax», IpeJHAasHAaYeHHBIX [JIs1
WCC/IelOBaHU B 00/1aCTM aBHALMKA YW PAKETHOM TEXHUKH,
CKOPOCTb HaMHOTO IpeB30lI/Ia CKOPOCTb 3ByKa! JTHU «ca/la3Ku»
NpeCTaBAsIOT c060ii HeGonmplIMe TIATGOPMBI C HCIBITYEMBIM
060pynOBaHUEM, CKOMb3SIIMEe HA BO3AYLIHOW TMOAYIIKE IO
penbcam.

[Tocne ycmemwHsIX uMCOBITAHUN (QpaHIy3CKHe WHXXeHepbl
NOCTPOUJIN PeJIbCOJIeThI, IpeJHa3sHaYeHHble /IS 3KCIUTyaTal1H.
OpyvH M3 HUX PaACcCUMTAaH Ha BOCEMBAECAT MACCAXUPOB U
Ha3biBaeTcs «Oprean». BaroH ckoib3uT Ha GETOHHOM BBICTYIIE,
IIeCTh BO3AYIIHBIX MOJYLIEK HECyT Ha cebe BaroH, ellje LIECTb,
MO TPU C KOKJIOU CTOPOHBI, CO3JAI0T GOKOBYIO OMOPY O BBICTYII.
Penbconer Oymer KypcupoBath Ha nuHuu [lapmwx — Oprean
OJIMHOM CTO TPUHAZALATH KUJIOMETPOB, MPOXOJs 3TOT MyTh 3a
TPUJLATH ISATh MUHYT CO CKOPOCTBIO 10 TPEXCOT KHUJIOMETPOB B
Jac.

PaspaboTka «OprieaHa» BbISIBUIA BA)KHOE MPEUMYILECTBO
setarouux noe3noB. KOHCTPyKuysi BArOHOB OOBIYHOIO TOe37a-
3KCIIpecca Hen30e)XXHO TMOTyYaeTcss MACCUBHOM U TSDKEION: Beb
Ha HUX JIeHCTBYIOT CU/IbHbIE yAAphl U BUOpauuu. B penbconere
OHU OTCYTCTBYIOT, TO3TOMY BaroH MOYKeT ObITb, KaK BbISICHUIOCH
IIpH Mo cyeTe, B IISITh pas Jierde.

Yaenpte  CIIA  wu3yuyuau  NepCreKTUBBl  Pa3BUTUS
BBICOKOCKOPOCTHOI'O Ha3eMHOTI'O TPAHCIOPTA U YCTAHOBUJIH, YTO
pesbCcoeTsl BBITOJHEE CaMOJIeTOB HA PACCTOSIHUSX [0 THICSIH
KWJIOMeTpoB. B cTpaHe paspabaTbiBaeTcss psi, TPOEKTOB
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pebCcoNeToB M TpacCc s HHUX, WHUPOKO MCIONAb3YIOTCA U
pe3yabTaThl PpaHLy3CcKUX paboT mo «Aspomoesny». B mepsyio
oyepelb pebCONETHl [JO/DKHBI CBSI3aTh KpYMNHBIE TOpoja C
adpOMNOpTaMH, a TaKKe MPONTH IO Haubosee 3aceleHHBIM
palioHaM MoGepeXxbsi.

Hama crpana — Besnunuaiiias jxeie3HOJ0POXKHAs JepXaBa,
c Haubosee pa3BUTOM B MHpE CETHIO JKeNe3HbBIX JOpOT.
Hekoropble MapuipyThl y)Xe TaK 3arpy>KeHbl, YTO HeH30eXHO
BO3HMKAaeT HeOOXOJUMOCTb CO3JaHUsS HOBBIX, CIEIMaTbHBIX
BBICOKOCKOPOCTHBIX JMHUH. MccremoBaHusi MOKas3aaud, dYTO
Hav0osiee BBITOJHO NMPUMEHEHWE IJISI 3THUX JIMHUN JIeTaloNX
noe3noB. MMerorcst mpoeKkTHbIe pa3pabOTK HEKOTOPBIX JTUHUM,
HanpuMmep MockBa — KpeiM, MockBa — MuHepanbHbie Boapl, «
TakKe 0ojiee KOPOTKHX, B YaCTHOCTHU CBSI3bIBAOLIMX MOCKBY C
adpoONOPTaMU CTOMULBI. BBITOgHBI JeTaroliue 1oe3fa U B
paiionax CeBepa, c ero BeYHOW Mep3/0TONH U MHOXeCTBOM
60710T.
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Pa3spabaThIBaloTcsi y Hac M IPOEKThI penbconeToB. [lo
OJIHOMY M3 HHX pejIbCONeT [O/DKeH HUMeThb CKOPOCTb TPHCTA
KWIOMeTpPOB B 4ac. HMcmblTanusi OygyT mHpOBOAUTHCA Ha
ONBITHOM y4acTKe IyTH JJIUHOI cOpoK KroMeTpoB. Ha Gepery
KuesBckoro mopsi, Ha [lHempe, CTpOUTCSI Hay4dHBIA LEHTp-
TIOJIUTOH /IJIS1 UCIIBITAaHUSI CKOPOCTHBIX M0O€3[10B, B TOM 4YMC/Ie U
JIeTaloIUX.

MHeHMe yuyeHBIX U MH)XXE€HepOB BCero MMpa eJUHOAYLIHO:
JIeT 4epe3 JeCAThb-ISITHAAUATH PeJIbCONETBI  YXe  OymyT
MepeBO3UTh MAaCCaXUPOB HA MHOTUX JIMHUSX.
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MarauTHasi noAyuKa

Kak Hu nepcrneKTHBHa BO3AylIHAsl MOAYIUKA A/ CO3JaHUS
JIeTAIOIIMX TO0e3/0B, Y Hee eCTh cepbe3Hblii KOHKypeHT. [loesp,
MOXXET JIeTeTh HaJ, pe/ibcaMH U 6e3 BO3AyIIHOHN MOAYUIKHA, MECTO
KOTOpPO¥ crmocoOHA 3aHATh ee cBoeoOpasHasl [JaJIbHSIS
POACTBEHHUILIQA — TOXXe MOAYIIKA, HO... MATHUTHAS.

SIBnenue MarHeTv3Ma, Mar”"HeTmudeckKass CHuJia HWM3BECTHBI
JIIOASIM C ApeBHUX HOp. Hayka u Temepp faneko He A0 KOHLA
BBISICHMJ/IAa TIPUPOJy MarHeTwWsMa, ero poJjib B JXHU3HU, OJHAKO
CyMeJla BO MHOXXeCTBe C/Jy4aeB MWCIO0/Jb30BaTh 3Ty MOTYYylO
NPUPOJHYIO CHUIY Ha Cayxbe mogsM. BronHe peanbHO #
OyAyllee MAarHUTHOW MOAYIIKH [/l PETbCOIETOB.

CaMblii IPOCTOM MyTh A/ 3TOTO — WCIOAb30BaHUE CHUJIbI
OTTA/JIKUBAaHUS OJHOUMEHHBIX TIOJNIIOCOB MAarHuTa WM,
HAao0OpOT, TPUTATMBAHUS PAa3HOMMEHHBIX ToaocoB. Ho
OOBIYHBIE MAarHUTHI CJIMIIKOM CJIA0bI ISl 9TOTO, @ IPUMeHeHHe
MOIIHBIX 3/IEKTPOMArHUTOB, 0OPA3YOLIUX CUIbHOE MAaTHUTHOE
Mojie ¢ MOMOILBIO 3JIEKTPUYECKOT0 TOKA, CBSI3aHO CO MHOI'MMH
TPYZLHOCTSIMM.

Haubonee »s¢ddexkruBHBIA MyTh pelleHUss 3aZadyd ObUI
BIIEpBble TPOJEMOHCTPUPOBAaH B J1a0OPaTOPUM OJHOTO U3
MOCKOBCKUX  (PU3HUYECKMX HWHCTUTYTOB TIOJIBEKA  Ha3aj,
MsymneHnHble HabmojaTenyd BUJENHM MATHUT, HEJBHXHO
MOBHUCILIMUM B CTEK/JISTHHOM COCyZe HaJ HeOO/IbIIOW CBUHIOBOM
Tape/IOYKOM.

3HayeHWe OIbITa CTOAb BEJMKO, YTO O HeM CTOUT
pacckaszath nogapoGHee. [Ipexxze Bcero, Ajisi yero Hy)xHa Obina
CBUHIL0Basl Tapesnoyka? He Ha ciydall 1M BO3MOXXHOTO MafeHUs
MarHura?
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Ee pons Obina kyma Oomee BakHOU. B cocyme mop,
Tape/IOYKON HaXOJMJICS XUAKUU reJIMi, TeMIlepaTrypa KOTOpOTo
BCETO Ha 4YeThIpe rpajyca Bbille abcoaoTHOTO HYys. [Ipu cronp
HU3KOM TeMmIeparype CBHHel, NpUOOpeTaeT YAUBHUTEIbHOE
CBOMCTBO CBepxXmpoBoguMocTH. Ecium B cBepxmpoBojsuiem
BellleCTBe BO3HMUK DJJIEKTPUYECKUU TOK, TO OH HUKOIAA He
MPEeKPATUTCS: COIPOTHUB/IEHHE TOKY PaBHO HYJIIO.

BoT 4TO mMpoucXoAWsIO0 B OMbBITE, CTaBIIEM HCTOPHUYECKUM.
Korza maruut, He6GompuiOil OPYCOK KBaJpPAaTHOTO CeYeHHS,
O6pocuIn B COCYZ, TO OH ymajJ Ha Tapejo4yKy, HO He OCTaJCs
JIE)KaTh Ha HEM, KaK MOYXHO ObLJIO XAaTh. [loBegeHre MarHura
Ka3aJ/ioch HeOO'BSICHUMBIM — OH TOJTPBITHYJI, ellje pa3 ... 3aBUC

Ha/Jl TapeI04YKOM.

Korpa MarHuT nagan Ha CBUHLOBYIO TapeJyiovyKy, TO BbI3Bajl
B HeW DJIeKTPUYECKUH KOjbLeBOi TOK. OOIluen3BecTHO, YTO
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rnepeMeljeHre TIPOBOJHUKA B MAarHUTHOM I0jle HAaBOJUT
(vgyuupyet) B HeM TOK. Cv/la HaBeJJEHHOTO B TapeioYKe TOKa
O6bla  HeOONBLIONW, TPU  OOBIYHBIX  YCIOBHSX  M3-3a
COTIPOTHUBJIEHHUS CBHUHI]A TOK MOYTH Cpa3y npekpatuics 6s1. Ho
CBUHEI[ ObIJI CBEPXMPOBOJSIINM, M TOK, pa3 BO3HHUKHYB,
MpOJOJDKA CcyllecTBOBaTh. Ho pa3 mosiBU/ics TOK, TO MOSIBUIOCH
M CBSI3aHHOE C HHUM MarHuTHOe TII0jie, KOTOpoe Mellajio
MarHUTHOMY CTEPXKHIO MPUOIU3UTHCS K TAPEIOYKe.

HeBupumasi mmazy 6opbba MArHUTHBIX CHJI TIpUBENa B
KOHIIe KOHIIOB K TOMY, YTO MarHUTHBIM OPYCOK HEIBHXKHO 3aBHUC
B BO3JyXe HaJ, Tapejlo4ykoi. BmecTro BO3AymIHON NOAYLIKU
«IPU3PAaKOM» CTajJla Ha 3JTOT pa3 IMNOJyIIKa MarHUTHas,
COTKaHHAas U3 He3PUMBbIX CUJIOBBIX IMHUH MarHUTHOTO TIOJISL.

WccnepoBaHus MoKasady, YTO CO3aHKeE JIeTAIOLIero rnoeszia
Ha MarHUTHOM MOAYILIKe He TOJbKO TEeXHUYEeCKH BO3MOXHO, HO
v  BrnonmHe ompaBgaHo. OH  o00/5afaeT  HEKOTOPBIMHU
IpeuMYLIecTBAaMU  Tlepesi  pesbCoIeTOM Ha  BO3JYyIIHOM
MOJyIIKe — PACXOAyeT MeHbllle DHEepPruu, OeciuryMeH, He
MOAHUMAeT Ty4 MbIIM, He 3arpsisHsieT atMmocdepy uuieiipom
BBIXJIOMHBIX Ta30B. Temepp, Korja 3allUTa OKpYXKarollei
MPUPOJBl CTAHOBUTCS OJHUM U3 TIJIAaBHBIX TpPeOOBAaHUM K
CO3/laBaeMO TeXHUKe, 3TO BaKHbIe JOCTOMHCTBA.

Ectp y MarHuTHOrO moessa M HeAOCTAaTKU. [71aBHOe —
HY)XHO JOCTUYb CBEPXIIPOBOAVMOCTH, a AJISI 3TOTO 00eCcrnevyrTh
OXJIAKJeHHe YyTh JIU He 40 a6COMOTHOrO Hy/s. Ycnexyu Gpusnku
M TEeXHUKU CBEePXHU3KUX TeMIlepaTyp CTO/Nb BeJIMUKHU, YTO
LIMPOKOE HCIIO/Ib30BaHUE SIBJIEHUSI CBEPXIPOBOJAMMOCTU B
TeXHUKe He 3a TopaMu. U Bce )xe MoOKa 3TO CJI0XXHO U JOPOTO.

HNccnegoBaHre MW NPOeKTUpPOBaHHWE pesbCOeTOB  HA
MarHUTHOM TMOJYLIKe BeeTCsl U y Hac B CTPaHe, M 32 PyOeKoM.
[TepBble penbcoeTsl sl PETY/ISIPHBIX peicoB OyLyT, HaBepHOe,
BCe JXe BO3AYUIHBIMM, WU JIMIIb IOTOM B Psif C HUMU CTaHYT
penbCcoieThl MarHUTHBIE.

Co6cTBeHHO, MarHUTHAS MOJYLIKA MOSIBU/IACh HA CBET JaXKe
paHblle BOo3AywWHOMN. [lepBylo Mogenb BaroHa Ha MarHUTHOM
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noayuike cuenan Oenpruer; MoHTep bamte B 1910 roay. OHa
TOTZA HalllyMejla HA BeCb MUP, BbI3BaJla HACTOSIIYIO CeHCALUIO.
Euie Obl, MOZenb BaroHa BeCOM IMATHAECAT KHUJIOTPAMMOB He
TOJIBKO MOJHHWMajlaCch MarHMTHBIM TIOJIeM M Tapuja B BO3Jyxe
HaJ, pelbCaMHi, HO U M4Ya/lach C COBEPUIEHHO (paHTaCTHUYeCKOM
0 TeM BpeMeHaM CKOPOCThIO — IISITCOT KMJIOMETPOB B Hac!

[Ipomiio dyeTBepTh BeKa, U [JAPYryl0 MOJe/Nb TOCTPOUI
HeMmenkuii nmxeHep Kemnep OH okasascs 6ojiee MPaKTUYHBIM
M B3sUI MAaTeHT Ha wu3o0pereHue «Jloporu c OGecKoIeCHBIMH
BaroHaMM, KOTOPbIe MOTYT JIBUTAThCS BA,OJIb JKe/Ie3HbIX PebCOB,
OyZy4Yu NMPUIIOJHATHIMU MAarHUTHBIM TOJIEM».

B o6owux ciyvasx [iss MAarHUTHOW TOABECKUA CIYXKUJIH
37IeKTPOMarHUThI. M3o6peraTenn  TpUMEHWIHM  HEMAJo
VHTEPEeCHBIX TEXHUYECKUX HOBIIECTB, HO MUX ITPOEKThI, HAMHOTO
oTiepe)XaBlire BpeMs, He CMOTJIH OBITh pean30BaHbI.

Hosslie MepPCIeKTUBbI OTKPBIJIO WCIIOJIb30BaHUE
cBepxmpoBoguMocTu. Kak OyayT BBIVISIAETh MArHUTHBIE
JIeTalolre oes3a, eC/Iu CyJUTh 10 U3BeCTHBIM ITPOeKTaM?

MaruuTHass ToAyuIKa  co3ZaeTcsi B HUX  CHJIOH
OTTA/IKUBAHUSI MEXJy CBEepPXIPOBOJSIIMMH  MarHUTHBIMHU
KaTyIIKaMU TOJ, AHUILEM BaroHa M PacCIlOJIOXXeHHBIMH BJOJb
MOJIOTHA MYTH aIFOMUHUEBBIMU OOMOTKaMHU-KOHTypamu. MecTo
KOHTYPOB MOXXET 3aHSITh YU OOBIYHBIM TOKOTPOBOJSIIMI PebC,
HarnpuMep amoMUHHueBas nonoca. Co3aammuil oTTalKMBalee
MarHUTHOE TI0Jie TOK B KOHTypax WU pejbCe HaBOAUTCS
MAarHUTaMy TpOHOcCsIerocsi mnoe3ga. [loMuMo KOHTYpPOB,
CO3JAI0IINX MOLYLIKY, BAOJb IMYTH JO/DKHBI OBITh PACIIONOXEHBI
M JIpyrde  KOHTYpbl, Y)Xe He TOPHU30HTaJbHbIE, a
BePTUKA/IbHbIe — OHU CJTY)KAT JAJIsl HAalPaBJIeHUs M0e3/a, YTOOBI
OH He Collle]I CO CBOMX MarHUTHBIX PeJbCOB.

[Tomo6GHBIM >Ke 006pa3oM MOryT OBITh YCTPOEHBI U
BBICOKOCKOPOCTHBIE ~aBTOMAarvcTpaav, IO KOTOPbIM OyayT
MYaThCsl aBTOJIETBI CO CBEPXIMPOBOJSIIMMH MarHUTaMU TIO[,
auuieM. B 6eToH uam acdanpT mocce JOMKHBI ObITH 3a/1eTaHbI
OTTaJ/IKMBaloOlIMe KOHTYpbl. Xouellb — MOXelIb JieTeTh Ha
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aBTOJIeTe, HET — eXaTh I10 HeMY Ha OOBIYHOM aBTOMOOWIIE.

[lepBast Moze/1b BaroHa Ha MarHUTHOM TMOJYyIIKe UCIbITaHA
B SlmoHuu net gecarh Hasaj. [lo3gHee BaroHYUK AJUHOM CEeME
MEeTPOB ITPOMYAJICS METPOB JIBECTH CO CKOPOCTBIO MOYTH MATHCOT
KUJIOMeTPOB B 4Yac HaJ, TMOJOTHOM MYTH HAa BBICOTE LIECTh
CQaHTUMETPOB — ero yJep)XWBajla MarHUTHas MOAYLIKa CO
CBEPXIPOBOJSIIMM MArHUTOM, a /s [JBWDKEHUS CIIY)XXUJ
JTAHEWHBIU 3/IeKTPUYECKUU JBUTrATEIb.

JKCIIepUMeHTa/IbHbIii BaroH HAa MAarHUTHOW TNOZYIIKe
noctpoeH B CIIA. CepxmpoBojsiiye KaTyIIKHA TOJ, JHUIIEM
BaroHa M3roTOBJIEHbI U3 HUOOWEBO# MPOBOJIOKH, ITPOIOYKEHHOM
BHYTPH TIIATE/bHO U30IMPOBAHHOTO KabeJsist C YKUJKUM rejiheM.
[Mpeamnoaraercs, 4TO MO€37 Ha CTO MACCAXUPOB OygeT 061agaTh
CKOPOCTBIO O0JIee YeThIPEeXCOT MATHUECATH KHIOMETPOB B Yac.

B ®PI B 1971 roay HayaTbl MUCOBITAaHUSL  JBYX
SKCIIePUMEHTA/IbHBIX MAarHUTHBIX BaroHOB: OJMH BeCOM IISITh,
JIpyroi — OJUHHAJLATHh TOHH.
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B AHriuu nMMeroTcsl MPOEeKThl CO3JaHUS JIeTalllero rnoesza
C HCIO/Ib30BAaHWEM M BO3JYyIIHOM M MArHUTHOH TMOJYyIIeK.
[TpenmonaraeTcs, 4TO BO3AyIlHAas MOYIIKA OygeT Hecyuieu, a
MarHUTHas — HATPaBJISIOIIEH.

Y Hac B cTpaHe paboOThl MO MATHUTHBIM pPeJIbCOETaM
BenyTcss B Mockse, J/lenunrpage, Kuese, PocroBe-Ha-/loHy. B
PocToBcKOM  MHCTUTyTe HWHXXEHEpOB  YXeIe3HOJOPOXXHOTO
TPAaHCIOPTA TlepBasi MOJejab JIOKOMOTHBA HAa MarHUTHOU
MoAyLIKe ObIJIa CO3/IaHA CTYJeHTAaMHU M y4aCTBOBAaJa B 1970 TOLY
BO Bcecorw3HOli BbICTaBKe CTyZeHYECKHX PaboT, MOMYyYUB TaM
npemuto. OHa mapuia Ha BBICOTE YETHIPEX-TISITU MUJJIMMETPOB
HaJ, MarHUTaMu. B 1973 rosy B MHCTUTYyTe Be/NUCh HUCIBITAHUS
MOJe/Mu JIOKOMOTHBa «MO/JHHUEHOCHBIM» Ha MarHUTHOM
MOJYyIIKE C  JIMHEWHBIM  DJIeKTPUYECKUM  JIBUTATeJ/IeM.
[Ipeamnonaraercs CO3IaTh MarHuTOJIeT d YeThIPbMSI
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MaccaXpaMu. Y)Ke He pa3 BbIIYCKHUKA WHCTUTYTAa CBOU
JUIUIOMHBbI€ IPOEKTbl IOCBSIIA/IM MAarHUTHBIM peJbCcoeTaM,
paboTalOT HaJ, HUMH U y4eHble HMHCTUTYTA.
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IMoayuika B TpyOe

Y1066l  W306aBUTBCI  OT  COMPOTHUBJIEHUS  BO3ZAYXA,
NPENSITCTBYIOErO0 3HAYUTE/NBHOMY TIOBBIIIEHUIO CKOPOCTH
JIETAIOLIMX MO0€30B, BBIJBUHYTA Ues 3aK/II0YEeHUs UX B TPyOy, B
KOTOPO# cO3JjaHO pa3pexxeHue. M ¢ mrymoMm jydine, u Hermorosa
He CTpamlHa, W Oe3omacHocTs  obecneyeHa. MOXHO
WCIOMb30BaTh B TpPybe U COBEPLIEHHO HOBBIA CIIOCO6
nepezBIDKeHYS.

Bo MHOTHX y4YpeXIeHHsSIX NPUMEHSEeTCs] MHeBMaTHU4ecKas
nourta. Ecim Hy)XHO mepesaTh U3 OJHOW KOMHATHI B APYTYIO, C
9TaXka Ha 3TaX KaKyl-HUOYJb AeJIOBYI0 OyMary, TO HeT HYXX/bI
MOCHI/IATh Kypbepa. 3a/I0uI OymMary B JIeTKyI0 TPYOKy, CYHYIT ee
B OTBEPCTHE, 3aKpbITOE KPBIIIEYKOH, Habpasn Ha JUCKe, Bpoje
TeiepOHHOrO, HOMep HY)XHOU KOMHaThl. Yepe3 MrHoBeHHe
TpyOKa c Oymaroil okaxercs TaM, rge Hajo. Ee mepemecrur
OKaThIN BO3AYyX IO cUcTeMe TpyO.

Heckonbko sieT Has3aj, mogo0HbINH MeTo[, OBl MCIOTb30BaH
y Hac B cTpaHe s 6ojiee TsDKeJbIX TPY30B, YeM KaHLe/IsIpCKue
O6ymaru nWau HebosbpLIMe MOYTOBbIe MOCBUIKM. Hemopaneky ot
T6éunucn ©KaTeiil BO3AyX TMOJAeT BArOHETKA C TPaBHUEM OT
Kapbepa, Irge ero AoOBIBAIOT, Ha 3aBOJ, CTpPOIMaTepHasioB IO
TPyOOTIPOBOJHOM Tpacce JIWHON OKOJIO TPeX KHUIoMeTpoB. Bec
noe3na «J/Inao», COCTOSIEro U3 IIeCTU KOJMeCHBIX BaTOHETOK, —
JBaJLATh MATh TOHH, CKOPOCTh — COPOK ISATHh KMJIOMETPOB B Yac.
OkaTelii BO3AyX TOofIaeTcss B TPyOy, oOpasyer 3a IMOe3goM
BO3JYLIHYIO MOAYIIKY M TOHUT ero Bnepes. PeleHo mocrpouTs
AHAJIOTUYHYIO Tpaccy U3 TPy6 GONBLIOrO AUAMETPA OT ITOTO XKe
Kapbepa B TOWIMCH Ha pacCTOSIHME COPOK ISITh KHUJIOMETPOB.
JefcTBYIOIIMI MakKeT 3TOro KalCyJIbHOTO ITHEBMOIIOe3Ja Ha
MesxgyHaposHO#l BbicTaBKe wu300peTeHuii B BpHO BbI3Ban
60JIBIION UHTEPEC MOCETUTEIE.

[lepBble MOMBITKA CO3[ATh TPYOOMACCAXUPCKUM TPAHCIIOPT
OTHOCSTCS ellle K MpoluioMy BeKy. Ho Tonbko Terneps, B CBSI3U C
ycrmexaMM BO3AYIIHOM M MAarHUTHOM NOJYUIKW, OH TONYYHWII
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peanbHyI0 OCHOBY, a TpebGOBaHHUs TOBBILIEHUS CKOPOCTH
BIOXHYJIK B HETO HOBYIO JXU3Hb.

BHauane OyzyT Bce >Xe TPAaHCIOPTUPOBATH MO Tpybam
rpy3bl. B MockBe, B YacTHOCTH, MpeZIONaraeTcss LIHPOKO
VICTIIOIb30BAaTh ~ CHUCTEMY TIOJ3€MHBIX TPYOOMPOBOZOB  [JJIisi
TPAHCIIOPTUPOBKUA OTXOZOB MPOU3BOJACTBA M ObITa K CTAHLMSIM
ux mnepepaboTku. Beab TOMBKO OBITOBBIX OTXOJOB €XErogHO
BBIBOBUTCSI CEMb MUJUTMOHOB KybomerpoB. [loTom yx gmoiizer
odepesb U O MACCAKUPCKOTO TPYOHOTO TPAHCIIOPTA.
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[lo 0ogHOMY M3 COBETCKMX IPOEKTOB Pa3rOH BaroHa-KarCy/Ibl
B TpyOe, B KOTOPOI CO3JAaHO pa3peXeHHe, OCYLIeCTBISIeTCS
BIIyCKaeMbIM B TpyOy 4epe3 aBTOMaTHUYeCKHE )KaJII03U
atMocdepHbIM Bo3zayxoM. CTpyn 3TOro BO3JAyXa CO3JAT H
KOJIbLIEBYIO BO3JYIIHYIO MOAYIIKY MEXJy BarOHOM U CT€HKaMH
TpyGel. Mogenp moe3ga Oblla HUCOBITAHA B TBOPYECKOU
nabopatopuu «HMHBepcop» mpu IkypHane «TexHuka —
MOJIOAEXKH .

B aMepHKaHCKOM IMpoOeKTe ONOpHble BO3AYLIHbIE MOAYLIKH
1O/, BarOHOM CO3ZAIOTCs, KaK OOBIYHO, BEHTHUISATOPOM, a AJIs
IOBYDKEHUsS TMoe37a B TPyOe CIY)XKWUT BO3AYIIHBIMA BUHT. Bbiaa
HCIIBITaHAa MOJAEe/b JJIMHOM BA C IOJIOBUHOM MeTpa.

[TpoexTsl  TpyOOmMOE37ZOB HA  BO3AYIIHOM  MOJYLIKE
paspabateiBatorcs B ®PPI, SAmoHum wu gApyrux crpaHax
HexoToprle wu3obperaTeny CcyUTAOT, YTO B Tpybax OyayT
MYaTbCsl Ha BO3AYLIHOM MOJYLIKE He TOJIbKO CBEPXCKOPOCTHBIE
Moe371a, HO ¥ CBePX3BYKOBbIe aBTOMOOWIJIH.

[Toxxanyii, eme O6osee TmepCHeKTUBHBI Tpybomoe3sa Ha
MarHUTHOM mofyiike. bonee monyBeka Ha3a/ MepBbId U BecbMa
VHTEPEeCHBI! MPOEKT MOJO0OHOTO Moes3fa MpeIOXUI TOMCKUM
npodeccop-¢usuk b. Beitnbepr. B 06bIYHOM LIKOJIBHOM OTIBITE
mo ¢u3mKe IKeNe3HBIM CTEP)XeHb BTATUBAETCS BHYTPH
MeKTPOMarHMTHOM KaTylIKU — CcoJeHouJa. JTa ujes u
MOJIOKeHA B OCHOBY IO€371a, KOTOPBIM AO/DKEH ChIrpaThb POJIb
cepgeyHuka. [loouepesHoe BKIIOYEHHE 3I€KTPOMarHUTHBIX
KaTylleK JO/DKHO 3aCTaBUTh IMO€3], MYAThCsl BHYTPU TPYObI 1O
BOJIHUCTOM TpaeKTOpUHU. BKIoyeH MarHuT crnepeiu CBepxy —
noesJ; yCTpeMJ/IsIeTCs K HeMy, B HY)KHbIM MOMEHT DTOT MarHuT
BBIK/IIOYAETCSI M BKIIOYAeTCsl MArHUT crepeau cHusy. M Tak
Janee.
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Tpybomoesga Ha  MAarHUTHOM  MOAYIIKE  OCOGEHHO
NepCHeKTUBHBl IIPU MCIOJb30BaHMM CBEPXIPOBOJUMOCTH. B
AHrMM pa3paboTaH MPOEKT TPaHCIOPTHOM cHUCTeMbl B TpyOe-
TYHHe/Ie CO CKODOCTBIO JBW)XEHHs1 0o/lee  BOCBMHCOT
KMJIOMETPOB B 4Yac: MoOe3], C JIMHEWHBIM 3IeKTPUYeCKUM
JBUTraTesieM ONHWpaeTCsi Ha  MAarHUTHYI0 MOJAYLIKY €O
CBEepPXIPOBOJSIIMMY MarHUTaMU.

MaruuTHass mnogymka HeobXoauMa, Korja B TpyoOe
CO3JaeTcsl CUJbHOE pa3peXeHue U, 3Ha4uT, BO3ZAyILIHas
NMOJyIIKa HempurojHa. Pa3spexxeHune mNO3BOMsIeT [JOCTHYb
0COOEHHO BBICOKUX CKOpPOCTe€Hl [JBIDKEHHUS: B OIBITaX C
MOZe/ISIMA MarHUTHBIX TPYOO/IETOB OHU MYA/IMCh CO CKOPOCTHIO
[0 IBYX C TOJIOBUHOM THICSY KMJIOMETPOB B 4ac.

MaruuTHass moaymika o6s3aTenbHAa M A CaMBbIX
MapaZiloKCaJIbHBIX M3 BceX TPyOOIoe30B — TIpPaBUTALMOHHBIX.
HaspiBaroTcsi OHM TaK MNOTOMY, YTO [JBWXKyllel HX CUIOH
SIBJISIETCSI 3eMHOe TAroTeHue, TrpaBuUTauusa. [paBumnoesn, He
MMeIOUV JABUTaTeNs, KaK OBl IajaeT K LEHTPy 3eMIH,
npuobpeTtass TMpPU 3TOM OrPOMHYIO CKOpPOCTh, a 3aTeM IO
MHePUMH BBICKAKMBaeT MPOOGKOIl Ha IIOBEPXHOCTb.

Y1OOBI OCyLIeCTBUTH MOJOOHOE «IyTelleCcTBHUE K LEeHTPY
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3eMnn», HeT HYX/JBl PBITh TYHHEe/b, NPOXOASIIUNA HMEHHO
yepe3 LeHTpP. [locTaTOYHO COeJUHUTH MOJ3eMHBIM TYHHeJIeM
IMYHKT OTIpaB/leHUs1 W TyHKT HasHadeHus. Ecau TyHHes b
NpsSIMOJIMHEeeH, TO OH OKAaXeTCsd XOPAOH, IpPOHU3bIBAIOLIe
3eMHOM IIap, KaK Uroiaka — si6iaoko. bonee mecrupgecsitu ner
Ha3afx pycckuii  u3o6perartens A. PomHbIX  TIpemoXu
COeIMHUTHh TAaKUM IOJ3eMHBIM TyHHe/leM-XopAoii MockBy u
JlenuHrpag,.

B rpaBHTAllMOHHOM TPAaHCIOPTE MOTYT OBITH JOCTHUI'HYTHI
HauOoJIbIIiEe BO3MOXXHBIE Ha 3eMJie CKOPOCTH Tepe/BHKEHHUSI.
Ho MarHuTHass mofylmika TIpejjiaraeTcssi W AJsl  CaMOTO
MeJJIeHHOTO TpaHCIOpTa — JBWXylIuxca TpoTyapos! Ilo
OJJHOMY U3 TPOEKTOB pelieHUsi HaboneBuiell MpobIeMbl
BHYTpUTropojckoro  TpaHcmopra B  ®PI' mnpeanaraercs
VICIIO/Tb30BaTh JIEHTOYHbBIE TPOTYAaphl, ABMKYLIHECS B TPyOax Ha
MarHMTHOM  MOAYIIKE CO  CKOPOCTBIO  [BEHAJALATh  —
BOCEMHAJAaTh KUJIOMETPOB B 4ac.
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Eme ogHa HeBuAMMas NOAyILIKa

Jleraromne cyga. Jleraroupe aBromobOunu. Jleratoume
nmoe3za... Jla 1eTaroT i1 OHU Ha cCaMoM Jiejie?

OTBeTUTh Ha CTONMb MPOCTOW BOMPOC He Jsierko. Pa3 oHu
OBVDKYTCSI B BO3JyXe, OKpPY)XamlleM HX CO BCeX CTOPOH, WM He
MMeIOT HUKAaKOM MHOM OINOphI TO, OUEBUJHO, HY)XHO OTBETUTH
yTBepAUTE/IbHO: Aa, neTaloT. Ho noner... Bece-Taku 210 4TO-TO
coBceM gpyroe. Korga 4yBcTByelb ce6si IOATMHHBIM XO3IMHOM
BO3AyIIHOTO okeaHa. Kak nruua. Miau kak camorer.

A TYT TOXe MOJIeT, HO KAaKOU-TO «IIpU3eMIEHHBIN».

Cpesu  MHOTOYHMC/IEHHBIX  JIeTaTeJbHBIX  allapaToB,
CIOCOOHBIX B3/IeTETh BEPTUKANBHO BBEPX, €CTh BHEIIHE OYeHb
CXO)Xve ¢ aBrojmeramMu. KM TyT m TamMm — BEHTWIATOP,
oTOpachiBalOlMii BHU3 BO3ayx. M Bce ke pasHHIla OrpomHas,
npuHIMnUanpHas. He 3psg oauH oOCy)XZeH Ha Be4yHOe
«TOJI3aHHE», A IPYTOMY OTKPBIT MyTh B HEOO.

B 4yem jxe aTa pasHuna?

B ogHOM Ciy4ae ecTh BO3AyIIHAS MOAYIIKA, B JPYyTOM — ee
HeT. BMecTo Hee ammapar nojJep>XUBaeTcsi B BO3JyXe CTpyeud
BO3/yXa, OTOpPaChIBA€MOTO BHU3 BEHTUISITOPOM WJIM HECYIUM
BUHTOM, KakK Yy Beprosera. TO4YHO TakK e, KaK CTpys
pacKa/JieHHBIX ra30B 3aCTaBJsIeT JleTeTh C OTPOMHOM CKOPOCTBIO
PEaKTUBHBIN CaMOJIeT UK YHOCUT B KOCMOC PaKeTy.

Mo)xeT TmOKasaTbCs, YTO BEepPTHUKAJIBHO B3JIeTAIOUIUH
anmapaT ropasfo Jydylle aBTojleTa — BeJb OH MOXeT U
IOBUTATHCS C OOJTBIION CKOPOCTHIO Y CAMO# 3eMJIH, KaK aBTOJIET, U
B3MBIBaTh BBepX, Kak camoseT. Ho 3a 5Ty 3ameuarenbHylO
BO3MOXXHOCTh TIPUXOJUTCS PACIUIAYUBATHCS, W HeJelleBo.
YT0OBI yaepKaTh B BO3[yXe alMapar, HY)>KHO OTOpPachIBaTh BHU3
MHOTO BO3[yXa C OOJBIIOW CKOPOCTHIO. 3HAYHUT, MOIIHOCTH
OBUTATEJNs JO/DKHA ObITh OOMBIION, OH OyZeT pacxoJoBaTh
MHOTO TOIUTMBA. [opa3mo Gosblile, YeM HYXHO [AJisi CO3JAHUS
BO3JYITHOM MOAYIIKHA. TaK 9YTO, KAK TOBOPHUTCS, KOKAOMY CBOE.

[TpaBma, OOBIYHBIE CAMOJIETHI OMUPAIOTCI HAa YYJECHYIO
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MOABEMHYIO CHJIy KpPbLJIIA, U 3TO TpeOyeT Tropaszo MeHbIIHX
3aTpaT dHepruu, YeM Cco3JaHHe PeaKTUBHOU CTPYHU BO3JyXa WUIU
BO3AYLIHOM moAyw k. Ho 3aTo OHU He COCOGHBI BEPTHUKAIBHO
B3/IeTaTh U CAIUTHCS, HE MOTYT M MMAPUTH B BO3JyXe.

Kak samMaH4yMBO ObLIO OBl COBMECTUTH 3aMedaTesbHbIe
BO3MOXXHOCTU HeCyllero KpblJla cCaMojieTa W BO3JYIIHOU
noayiwiku aBtosneta! [loayuusics 6bl yHUBepca/nbHBIN armapar,
aBTO/IeT-CAaMOJIeT: Y 3eMJU — Ha BO3AYUIHOU MOJAyIlIKe, B
Hebe — Ha CaMOJIETHOM KpbUie. BbIIO OBl OMPOBEPrHYTO
yTBepXXJeHHe, YTO POXAeHHBIHN M013aTh JleTaTh He MoXeT... Ho
BO3MOJXXHO JIH DTO?

[IpumepHO TONBeKa Ha3aj C BO3AYWHON MNOAYLIKOU
BIIEpBbI€ CTOJIKHY/IUCh JIETYMKHA OOBIYHBIX camMosieToB. Torga
MOJyIlIKa He BbI3BaJla Y HUX HUKAKOro BocTOpra. BoT Kak 3To
CTy4YUJIOCh.

Korga camoner coBepuiaeT moOcajZKy, TO OH BHayaje
CHW)XaeTcsli [0 BBICOTBI JBYX-TpeX MeTpOB, a 3aTeM
TOPU30HTA/IbPHO JIETUT Ha 3TOU BbicoTe. [lo Mepe ymeHblIeHMSs
CKOPOCTH Hecyllasi CIOCOOHOCTh KPbLIA, €ro MOJAbeMHAsl CHIIA,
YMEHbIIAEeTCsI, U CaMOJIeT MeJJIeHHO OIyCKaeTcsl, KakK Obl
MpOBa/INBaeTCs, IOKA He KOCHeTCs KojiecaMHd TMOCaJlOuYHOU
IOJIOCHI.

Oxaszanoch, YTO HEKOTOpbIe CaMOJIeEThl, B OCOOEHHOCTH
TSDKeJ/Ible, HUKAaK He XOTAT caguThcA. JIeTUT OH cebe Ha BbICOTE
HEeCKO/JIbKMX MeTpOB HaJ, 3eMjlell U He oIyckaeTcs. byaro
NeCTBUTEIbHO €ero He IIyCKaeT BHHU3 KaKasi-TO BO3ZYyIIHAas
MOJYIIKA. A IOTOM BAPYT OMa MCYe3aeT, U CaMOJIeT Cpa3y KaK Obl
npoBanuBaeTcs. He pa3 ciaydanuchk B ABaJuaThIX Trojax M3-3a
3TOro KaTacTpodbl P MOCAIKe CAMOJIETa.

Ho oTyero o6pa3oBbiBaziach TMOAYIIKA TOJ KPBLIIOM?
Bentunsropa-to Her.. BpIxoauT, NOAyIIKA MOXeT OBITH
co3zaHa u 6e3 BeHTUIATOpA?!

B 1972 roaxy B IrocrmaBum OblI TpOBeLeH IMEPBbIK
4yeMIIMOHAT MHpa IO TMojeTaM Ha abDKax. CrenuanbHBIN
TPAMIUITUH TIO3BOJISUI Y/IeTaTh CIOPTCMEHAM HeOOBIKHOBEHHO
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naneko. HacTonbko faneko, 4To 3TOT BUJ, CIIOPTA ObIJIO peLIeHO
Ha3BaTh y)Xe He MPbDKKaMHU C TPAaMIUIMHA, 3 UME@HHO IoJIeTaMU
Ha JIbDKAX.

[lepBpI1 YeMNMOH MHPpa IO MOJIeTaM Ha JIbDKaX y/leTesl Ha
CTO LecThAecsT TpU MeTpa! M BOT 4TO OH CKasas mocie MpbhDKKa:
«...51 y1oBUI: ecu MomaZy He Ha PBAHYIO BO3JYIIHYIO MOAYIIKY,
TO yJIevyy Ja/IeKO».

[ pyroii u3BeCTHBIN JTBDKHUK, IEPBbIM B MHpe B 1936 roay
MPBITHYBUIMHA C TpaMIUIMHA 3a CTO METpPOB, TaK 3asiBUI O
HBIHEUTHUX TIojieTax Ha JabDKax: «Ecim ceromHsi coprcMeHsI
JIe)KQT Ha BO3AYIIHOM IOJAYLIKe, TO Mbl HAa HeH CHUJeIn B
IIOJTyCOTHYTOM IOJIOXXE€HUU».

PBanas mnogymka.. Cujerp Ha mnogyuike.. JlexaTp Hs
nofyike... /la oTKyzla oHa TaM BO3bMeTCs], BO3JyIIHAs MOAYIIKA,
y JIBDKHUKA? Y)K He BEHTHUISATOP JIM WM TbIJIeECOC 6epyT OHHU C
co6oii B mosiet?!

Korga gBrOKyLmiicst ¢ 60/MbLUION CKOPOCTHIO MOTOK BO34yXa
TOPMO3HUTCS, €ro CKOPOCTh yMEHbIAeTCs, TO 4YacThb MpeXHewn
SHepPruM JABWXKEHMs, WJIU KUHeTHYeCKOW >Heprum, Kak ee
Ha3bIBalOT, 3aTPAauyMBaeTCsl HA OKaTHe BO3JyXa, U ero JaBjeHue
MOBbINIAETCA. ECIM M3MepUTh TOYHBIM MPUOOPOM [aBIeHUE
BO3/yXa CHAPY)XH BETPOBOIO CTEeK/Ia JBIIKYILET0Cs aBTOMOOU IS,
TO OHO OKasbIBaeTcsi OOJbllle, YeM B OKpYXamwiieir atmocdepe.
Hemuoro, Ho Oonbire. Ilepex aBromoOuaeM o6pasyercs
HeBHJWMas BO3JylLIHas NoAylika. /laBneHre B Hell MOBBILIEHO
He BEeHTU/ISTOPOM, a BCTPEYHBIM TOTOKOM BO3AyXa. OITYy
MOJAYLIKY Ha3bIBAlOT JuHamMuyeckodi. OHa mnojJepXuBaeT
JIBDKHHKA, HprFaIOHJ,eI'O C TpaMl'[JII/IHa, I1IO3BOJIsIsA eMY YJIeTeTb
nojganpire. OHa Xe MellaeT COBEPLUINTh HOPMAJIbHYIO MOCAZAKY
camoieTy. MMHOrAa oHa noJsie3Ha, MHOTJA BpeAHa!

Korga BepToseT /eTUT BBICOKO, TO OTOpPAChIBA€MOM
HeCyllUM BHUHTOM CTpye BO3JyXa HMYTO He MemaeT. Ho BoT
BepToJIeT CHU3UJICS. Temnepp y)Xe CTPysl OT BUHTA BCTpe4daeT Ha
IyTH 3eMHYIO0 MOBepXHOCTh. OHA CIY)KHUT NPEnsTCTBUEM, WJIH,
KaK TOBOPSIT, 9KpaHOM. Bo3yx B cTpye BBIHYXX/€H pacTeKaThCs B
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CTOPOHBI, B/IOJIb 3¢MJ/TH. JTO XOPOIIO BUJHO B OIBITE C JBIMOM.

I[Top BepTroneToM o6pasyeTcst BO3AYIIHAS MOAYLIKA, HUYEM,
MO  CyLWecTBy, He  OTIMYAIOULASICI OT  CO3JaBaeMoi
BeHTWISTOpPOoM. Jla W YeM HecCyl[dil BHHT BepTOleTa He
BEHTUIATOP?

Korza Haya/M MCOBITHIBAThH MEPBbIe BEPTOIETHI JIET COPOK
Has3aJ, TO CTOJKHYIHCh C 3TUM 3¢d¢PeKToM 006pa3oBaHUs
BO3AYIIHOW mofywku. Toraa-to, coGCTBEHHO, MOSIBUICS M CaM
TepMUH — mnogymika. Ho Beap Ha BeproseTe BCe-TaKU €CTh
HeCyI[HI BUHT, a KaK )Ke B CJlydae camosiera?

Korma camoner seTur BOAM3M 3eMJIM, TO CTPYHKHU
o0TeKawIlero ero BO3JyXa IO/ KPbUIOM COMMKAIOTCSI B
oOpa3oBaBLIeMCsl CTeCHEHHOM mpocTpaHcTBe. Kpbuto Kak Obl
NOJMHHAET MoJ ceOsi BCTpPeYHbIH MOTOK. B pesynbraTe 3Toro
«3¢dekra dKpaHa» JaBJIEHHE TOJ KPBIIIOM TOBBIIIAETCH.
O6pasyeTcst 001aCTh 3aTOPMOYKEHHOTO BO3ZyXa MOBBILIEHHOTO
JaBJeHUs] — HeBHU/AMMas BO3AyLIHas noyiuka. [logpemMHas cuma
KpblJIa BO3PACTaeT B HECKOJIBKO pa3.
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Jopory s3kpanonery!

Ecnu camorer coBepliaeT moseT y 3eMJIM, TO TPU TOH JKe
3aTpaTre ToOmIWBa <«3PQPeKT >KpaHa» TNO3BOIUT YBEJTUYUTH
MOJIe3HBIN TPy3 MJIM XXe JAJTbHOCTh MoseTa. Tak, Ha co3faHue
MpeXXHel TNOJABEeMHON CUIBI OyZleT pacxoJoBaThCsl MeHbIle
TOIUTMBA. [lepBble OMBITHI /AJIsI MPOBEPKHU 3TOTO 3ddekra ObIIU
npoBeJeHbl Oosee copoka ser Haszaj. OKasanock, YTO IpH
mojieTe TSDKEJIOTO caMmosiieTa Ha He6Gompuioil BbicoTe (OH
COBepIUAaJICSI HaJ MOpPeM Ha BBICOTE MeHee [AeCATH MeTPOB)
MoJjIe3Hasi Harpy3Ka caMoJIeTa MOXXeT ObITh YBeTUUYeHa.

Ho nuub B nocnegHue rojbl MOSIBUINCH IIepPBble Cepbe3HbIe
MIPOEKThI CIelMa/JbHbIX CaMOJIeTOB, TpeJHa3HAuYeHHBIX [JIs
MOZ0OHBIX MOJIETOB C UCHOIb30BaHuEeM «3ddekra skpana». OHuU
MOJlyYM/IM Ha3BaHUe 3KPAHOJIeTOB UJIU DKPAaHOIUIAHOB. [lepBroIit
MaTeHT Ha dKpaHosieT noayunn puHckuii nmxeHep T. Kaapwuo B
1935 rogy. OH NOCTPOWUJ U NePBbIA 3KpaHOJIET — IpaBJa, He
CcaMoOJIeT, a CaHH, CKONb3slde Haj cHeroM. OJHOBpeMEHHO C
HHUM COBETCKMU WHXXeHep W wu3obperatens I[I. I'poxoBckuit
pa3paboTas MPOEKT TPAaHCIOPTHOIO CaMoOJIeTa-dKpaHOJeTa IO
cxeMe «iIeTamwliee KPblio». ITO ObIT MEPBBIM MPOEKT MOJZ0OHOTO
poza. [IlpoBoaui OH 1 ONBITHI C MOJe/IIMUA SKPAHOJIETOB.

B 1964 roay ucneiTanyu CBOU NMEpPBbIM DKPAaHOIET CTYAEHTHI
Opecckoro HWHCTUTYTa HWH)XXEHEepPOB MOpPCKOro d¢uora. 3arem
MOJle/Td  DKPAHONETOB «JJjla» CTaJd CTPOUTH MOJIOJbIE
KOHCTPYKTOPBI — CTYZeHThl [lonuTexHn4eckoro MHCTUTYTA B
KomMmcomonbcke-Ha-Amype.

OpHa u3 3TUX Mogeneil ObLIa yZOCTOEHa MeJaaud Ha
BBICTaBKe; pabOTHI MPOLODKAIOTCS.
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Jler mATHaAuATh — [ABAJLUQATH HA33[ Yy HACc TIPYNIoOU
MOJIOJIBIX MH)KeHEePOB ObIJI IOCTPOEH HeOOBIYHBIH JleTaTe TbHbIH
«[Inuckoman». OH TOXe KMMeN KpPbUIO B BHJE [JUCKA U OYeHE
6BICTPO, MOYTH BEPTUKAIBHO, B3/IETAJI U CAAUJICT — «paboTraia»
BO3JyLIHAas MOAYUIKA MO, KPbIJIOM.

HacroitunBo paboTaroT HaJ SKpaHO/IETaMH 32 pyOeXXxom: oT
MepBbIX MoJesieil mepexoisAT K IMOJHOPasMepHBIM allapaTaM,
BelyTCS UCIIBITAaHUSI.

OpvH U3 TMepBbIX OKCIIEPUMEHTA/NbHBIX OJKPAaHOJIETOB
nocrpoeH B JlnoHuu. JTo KatamapaH KaBacaku J/JMHOU 1LuecT:
MEeTPOB, C KOPOTKUM KPBIJIOM U OOBIYHBIM I'PeOHBIM BUHTOM, TaK
4YTO B3JIeTeTh OH, €CTEeCTBEHHO, HE MOXeT.

Hap  cosgmanmem  3KpaHonera paboTaeT  HeMeUKUU
aBUAKOHCTPYKTOp A. /lunnuu. Ero skpaHoneTsl mpezCcTaBisiioT
co00ii camMoyieT — JIeTAIOIIYI0 JIOJKY C JBHUTaTe/lieM BCEro B
COPOK JIOIIAANHBIX CHIIL.

W cnpiTaHus oKas3aau, 4YTO NPU B3/leTe SKPAaHOJIeT JIETUT Ha
BO3JYLIHOI MOJYyIIKe, a KOIZla CKOPOCTh JOCTUrAaeT CTAa COpOKa
KAJIOMETPOB B 4YacC, TO HabWpaeT BBICOTY, KAaK OOBIYHBIN
camosieT. Tak 4TO B [AAHHOM cCJy4ae B5KPaHOJET MOXeT U
MO/M3aTh YW JleTaTb. AMNNApaT OJAHOMECTHBIH, HO KOHCTPYKTOP
paspaboTani M  LIECTUMECTHbIM 3KpaHoneT. McmbiTaHus
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MOKa3a/iv, YTO MOLIHOCTh JABUTATE IS DKPAHOJIETA MOXET OBITh
3HAYMUTEJIbHO MEHblIe, YeM Yy BCeX JIPYIMX BHJAOB BOJHOTO
TPAaHCIOPTA, YTO TMPUBEJO  KOHCTPYKTOpPa K  MBICIHA
CIIPOEKTUPOBATh TPAHCOKEAHCKUH DKPAHOJNET BECOM ISATHCOT
TOHH, PAaCCYMTAHHBIMN HA [JBECTH — TPHUCTA MACCAHKUPOB WU
I BECTH COPOK TOHH TPy3a U CKOPOCTh IBECTH KUJIOMETPOB B Yac.

JTa CKOPOCTh B 4YeThIpe-NATh pa3 Oosblie, 4YeM Y
COBpPEMEHHBIX OKeaHCKUX JIallHepOB, HO OMJIeT Ha 3KpaHOJeT
oboiiieTcs BABOe gelleBsie. A KaK OLIEHUTH IOJTHOE OTCYTCTBHUE
KauKM TIPU COXpaHeHWHM Bcero komdoprta maitHepa? Ecmm yx
IITOPM OCOOEHHO pa3pITpaeTcsi W BOJHBI OYyZyT O4YeHb
GO/BIIMMM, DKPAHOJET MOXXET IpPEeBPAaTUThCSI B CAMOJIET C
pa3MaxoM KpbUIa IIeCThAecsiT OoAvuH MmeTp. [laMHa camosera-
KaTaMapaHa — CTO BOCEMbJECAT YeThbipe MeTpa, MOIIHOCTh
JBUTATeeil — MAThAECAT THICSY JIOMIAUHBIX CHIIL.

TpaHCcOKeaHCKHIT JKpaHOJIEeT-KaTaMapaH IMpeJJioKeH B
CHIA. [nuHHBIe Y3KMe KpbUIbSI JKPAaHOJETA CBS3bIBAIOT
KOPITy ChI-TIOTI/IABKH.

[Ipy Bece ThICAYAa TOHH D3SKPAHOJET PACCYMTAH HA TPHU
TBICSIYM TIACCA)XHUPOB U CKOPOCTH JBECTH KUJIOMETPOB B 4Yac, HO
OHA MOXXeT ObITh U 3HAYUTENbHO Oosblie. Bpima mocTpoeHa
MOZe/Ib DKpPaHO/IeTa [JWHOM IIeCTHAALATh METPOB, HO MpH
NnepBOM HMCIIBITAHUWH HE BbIAEPiKaJjia.

HcnsrreiBanace B CHIA u Mmogens akpaHosnerta «Komym6usi»
Ha OCHOBe KOTOPO¥ NMpeJIo/arajaoch Co34aTh TPAHCOKEAHCKUI
IPy30IacCaXUPCKUI DKpaHOJIET BeCOM CTO TOHH Ha IMOJITOPAacTa
nacca)XupoB. (OcCOOGEHHOCTBIO TIPOEKTA SBASETCS COYeTaHHe
JIETAIOIIET0 CyAHA Ha OOBIYHOW CTAaTHUYeCKOW BO3AYIIHOM
MOAYLIKE Y KPAaHOJIeTa.

AnmapaTt uMeeT BEHTHISATOPHI [Jis CO3JAHUSI BO3AYIIHOM
MOJYLIKA, KOTOPbIE MPU JOCTHIKEHUU OOMBLUION CKOPOCTH MOTYT
OTKJTIOYUTHCSI.

Pa6oTshI MO TUTAaHTCKUM TPaHCOKEAHCKUM DKPaHO/IeTaM ellle
TpeOyIOT TpeABapUTE/NbHBIX W3bICKAHWMI, HO Oyayllee — 3a
HUMU, OHU BBITOJHBI.
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JKpaHO/IeT BOBCe He 00s3aTe/NbHO JO/DKEH UMETh KPBIJIO,
OBITH TOXOXXUM Ha CaMOJIET U CTPEMHUTHCST B He60. B0O3MOXKHBI
KaTepa U JApyrue cyfa, y KOTOPBIX TOX€ BO3AYILIHAsI MOJYIIKA
CO3/laeTcsl He BeHTHUJISITOPOM, a BCTPEYHBIM IOTOKOM BO37YXa,
KaK Yy DJKpaHoseTa. B AHIMIMHM ecThb KaTep, He UMEWILUN HU
KpblJIa, HU BEHTHJISATOPA, U BCe )X€ OH MUYMTCI HAaJ BOZOW HaA
BO3ZYLIHOH MOAYIIKe — ee cO3/laeT UPOKUI KOPIyC KaTepa, OH
NOJIMUHAET I0J, ce0s1 BCTPeYHBIN MOTOK BO3AYXaA.

dyHCKUMe CaHU-IKPAaHOJIeT, O KOTOPBIX y)Xe yINOMHHAJIOCh,
TOXXe He MMeJH KPbLJIa, MOAYIIKY CO37aBaja LINPOKUM Kopmyc. Y
HaCc B CTpaHe OT/IMYHBIE ADPOCAHU-IKPAHONET CO3[aNu B
CaMOJIETHOM KOHCTpyKTOpckoM 6iopo A. H. TynoneBa. Canu 6e3
KpblJIa, IMOJbeMHasi CHUJa KOpIlyca IIpU CPaBHUTEJbHO
HeOOJIBIINX CKOPOCTSIX ABIDKEHWs JIMIIb TMPUIOJHHUMAET ero,
yMeHblllasi JAaBjaeHUe Ha cHer. [Ipu ckopoctu BoceMbecsT
KWUJIOMETPOB B 4ac JaBJeHHe yMeHbIIaeTCsI Ha OJHY TPeTh, IpU
CKOpOCTH 6oJiee CTa KMJIOMETPOB B YacC CaHU y)Ke He KacaroTcs
CHera BOBCe.

OHM CTAaHOBATCSA 3KPANoOeTOM U ONMPAIOTCS Ha BO3YIIHYIO

MO YLIKY.
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Bonpuiast ckopocTs, P KOTOPOU CO3AAeTCsl AUHAMUYecKast
BO3JyLIHAsl TOJYLIKA OJKPAaHOJIETAa, JejlaeT ero He OYeHb-TO
NPUTOAHBIM JJIs1 JABWDKEHUs] HaJ, HepoBHOU cyumeii. [Ipyroe
Aeno — BOAHAas MMaAb. Myack Haj BOAOM, HAa TpaHUIE ABYX
OKeaHOB — BOJHOTO M BO3JYLIHOTO, OH MOXXeT NPeB30UTH IO
CBOMM JJAHHBIM KOpPAbJIb U CaMOJIeT.

Ha cyme TOXe ecTp BHJ TPAaHCIOPTA, HYXAAMOUMUMICI B
WJleaJIbHO IIAAKOM M POBHOU JOpOTe — >KeIe3HOZOPOXKHBIM.
Penbcomer Ha BO3AyWIHOW TNOAyLIKe CHOCOOeH HAMHOIO
YBEJIMYUTHh CKOpPOCTh moe3za. Ho Henpds nm oboittuck 6e3s
BEHTU/IATOPOB JJis cOo3JaHus mnoaywku? Ilpugate Barony
«adpoJMHAMUYecKylo» ¢opMmy, dUYTOOBI OH Tmpu OOMBLIOH
CKOpOCTH 00/1afial TOABEMHOW CHJIIOW M CcaM CO37AaBaj
BO3JYLIHYIO MOYLIKY, IPUITOAHUMAIOLIYIO €eT0 HaJ, pe/IbCaMHU ¢

JTa ujzes BbICKa3aHa emle LlnonkoBckuMm. YdyeHble Hallei
CTpaHbl paboOTAlOT HAJ CO3JAHUEM I[Oe3[a-3KPAHOJIEeTa,
pa3paboTaH, B YAaCTHOCTH, IPOEKT KPBUIATOTO IOe3Aa Ha CTO
BOCEMBb/IECSAT MAaCCAXUPOB, CO CKOPOCTHIO LIECTHCOT KUIOMETPOB
B 4ac.

Ectp psig 3apyOe)XHBIX MPOEKTOB TPyOOIoe3aa-3KpaHoIeTa.
[To omHOMY M3 HHUX TMOe€3[] CTPeIOBUIHOU (OPMBI [O/HKEH
neTeTh B TpyOe C KONBIEBBIM BO3AYIIHBIM 3a30pPOM JABECTH
MUJUIMMETPOB MEXJY HUM U CTEHKaMH TpPyObl. 3a30p co3paeTcs
C TIOMOLIbIO HEeOOMbLUIMX HM3OTHYTHIX «KPBUIBIIIEK» — OHH
o6pasyloT OVHaAMUYeCKyIo BO3JYLIHYIO MOYIIKY,
npeBpaljalollylo moe3s B 3KpaHoseT. CKOpOCTh Ioe3fa Io
MIPOEKTY MOXeT OBbITh [Ja)Ke CBepX3BYKOBOW. UTOOBI AOCTHUYD
TAKOW CKOPOCTH, TMOe3], JO/DKEH 3aCcachIBaTh BO3AyX M3 TPyObI
nepes co6oil M BbIGpachIBaTh ero B TPyOy €3aju, TaK YTO OH
OyzeT /ieTeTh B pa3peXeHHOM BO3JyXe, a C33Au ero Oyger
TOJIKATh BO3AYIIHAS noayika. (OnvcaHre MPUHLMIIA JBHIKEHUS
TAKOTO M0€e3/1a, KOHEYHO, YIPOLIEHO. )

B oaHom crymeHdyeckom mnpoekre CIIA mpepnaraercs
CO34aTh JIETATE/NbHBIM aNlapaT € BO3JYLIHOW MOAYIIKON Tpex
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coptoB! IIpu B3neTe M mocaske BO3JAyIIHAsl MOAYLIKA 3aMEHUT
0ObIYHOE CaMOJIETHOE WIACCH. bBecKpbUIblii, HO WMeIUuii
a’poAMHaMHU4YeCKhe O4YepTaHMus Kpblla KOPMIyC  CO3JAacCT
JUHAMHUYECKyI0 MOJYLUIKY Ha MaJbIX BBICOTAaX U 00eCreuyuT
CBOOOJHBIM moseT npu OompmMx ckopocTsix. Haxonen, B
KOHCTPYKUUH anrmapara MpesyCMOTPEeHbI €MKOCTH,
3aroJIHeHHbIEe Te/TNeM, KaK y JUPHKAO s,

Mpl  HaxoAuMcsi, BepOSATHO, HaKaHyHe IOJJIMHHOMN
TEXHUYECKOM PeBOMIOLUUM B TpaHcrnopTre. MoOXXHO AymaTh, 4TO
Oyayliee CTO/IeTHE CTAaHET BEKOM PACLIBETA HOBBIX, HEBHUJAHHbIX
TPAHCIIOPTHBIX CPeJCTB, OCHOBAaHHBIX Ha HCIOIb30BAaHUU
Yy/€CHBIX CBOMCTB BO3yIIHOMN MOJYLIKHU.
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Mui1noH 000pOTOB

lleBr3 Bexa «ObicTpee!» OTHOCHTCSA He TONBKO K CPeICTBaM
nepeJBIDKEHMs], HO U KO BCeM IMPOU3BOACTBEHHBIM IPOLIECCAM
COBpeMEHHOM WHJYCTPHUH. BricTpee — 3HAYMT,
MpOW3BOJUTE/IbHEE, 3HAYUT, KAKIBIA YeJ0BEK U KaXzZas
MalIWHA JanyT 00Jiblie MPOAYKINH, HEOOX0JUMOM JTIOZSIM.

Bce ObicTpee HABWKYTCS pasIAYHbIE YaCTH MAIIWH |
CTAHKOB, ObICTpee BPALAIOTCS B MOAIIMITHUKAX OeCcyurc/IeHHbIe
Basibl. Ho pa3Be mpocTo — 3acTaBuUTh Ba BpawaThest 6picTpo? M
4YTO 3HAYUT — ObIcTp0? CKOMBKO OOOPOTOB B MUHYTY MOXXET
JlelaTh KaKOM-HUOYAb Bal WU TYT Ipejena HeT? A eciu ecTb,
4yeM OH YCTaHaB/IMBaeTCs?

OTBeT Ha 3TU BONpPOCHI BakKeH JJis1 BCeil COBPeMeHHOM
TeXHUKU. Bexp penko Halifelib MaUIMHY WIM CTAaHOK 0e3
BPALIAIOIINXCS BAJIOB B CAMBIX BaYKHBIX YaCTSIX.

B  OonpminiHCTBEe  C/ydyaeB  4HCI0  0OOpPOTOB  Bana
OTPAaHUYMBAETCS MOJUIMITHUKAMU, Ha KOTOPbIE€ Ba/l OMUPAETCH.
[TogMUMHUKN — Ba)KHeNIIMI 3/IeMeHT COBpeMeHHOM TeXHUKH,
BCSI OHA «BpallaeTcs Ha MOZIIMITHUKAX». HUKTO He moxacyuTarn,
CKOJIBKO TOJIIMITHUKOB HAXOJUTCS TOCTOSIHHO B paboTe, UM
HeCTb YHUCIIA.

[lepBbiii MOAIIMITHUK TIOSBUJICSA, BEPOSITHO, BMeCTe C
IPEBHUM KOjecoM. Y MHOTHX M3 JIIOZEN CTapuiero moKoJeHs B
BOCIIOMHUHAHUSAX [EeTCTBA MPUCYTCTBYeT CKPUIl KOJeC TUIOXO
CMa3aHHOMW TejleTM — OCHOBHOTO CPeJCTBA COOOILEeHUS KaKHX-
HUOYZAb TOJIBEKA Ha3aj. Bcero monBeka, a Kak M3MeHUIICS MUP!
Haxe OecurymMHOe aBTOMOOMIbBHOE  Kojieco, 00yToe B
BO3AYIIHYIO TOJYIIKY-IIMHY, Y)XX€ He YyCTpauBaeT: NOJaBai
JIeTarolLIe aBTOMOOH I, JIeTaloIIHe MT0e37a...

CKpUIHAT KOleco — 3TO CKPUIIUT CTYNMUIA KOJieca, ero
nomnmHUK. OH HY)XZ,aeTcsl B TOCTOSTHHOM YXO/Jie, IPeXJe BCero
cmaske. He gist Toro, 4ToObl YHATH MPOTHUBHBIN CKPHUIIL, 3TO OBI
emte monbGenpl. CKpUN — TEPBBII CUTHA/A HeGIaromoayqus Co
CMa3Ko#, CUTHa/n TpeBOru. be3 cMa3ku HU OAWH TMOJUIMITHUK
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paboTaTh He MOXKeT.

Bes cMasku Bpaujarmoumuiics Ban  OyZeT  TepeThes
HeIocpe/CTBEHHO O MOBePXHOCTh NojmunHuka. Kak Hu rimagka
MOBEPXHOCTb TPYIIMXCA JeTajell, OHa ycesHa He3aMeTHbIMH
rNa3dy INMKaMU W BllaJWHaMH, KOTOpbI€ OTYHET/IMBO BUIHBI B
OKy/Isipe MMKpPOCKOIIA, — OHM M eCThb IepBONPUYMHA TaK
Ha3bIBaeMOI0 CyXOro TpeHHUs. A OHO CMepTeJbHO OINAaCHO JJis
NOJAIINIIHUKA, TaK KaK NMPUBOAUT K €ro U3HOCy U Ieperpesy.
Benb cupHOe TpeHHe O3HadaeT, 4YTO B TeIUIO IepexoAuT
6osbiuasi paboTa TPeHUsI — OJHWH LIAT O BBIXOJA MOJIMITHUKA
W3 CTPOSI U3-3a 3aKJIMHUBAHUS UM pa3pylLIeHUsl.

Korza mnopmunmHMK cMasaH, TO Bal M MOJIIKWIHUK
pasfesieHbl TOHKAM C0eM CMa3o4Horo macia. CTonb BelMKa
POJIb 3TOM MAC/ASIHOM IUIEHKH, YTO 6e3 MpeyBeTMYeHHsI MOXXHO
CKa3aTh — Ha Hel Jep)XUTCS BCSI COBpeMeHHasi UHAYCTpUSL.

Ponp cma3sku Oblsla OlleHeHa JIIOABMU B CaMble CTapUHHBIE
BpeMeHa. Bo BCsiIKOM ciydae, erMmneTCKUMi PHUCYHOK JABHOCTBIO
MOYTH TPH THICIYM JIeT u300paXkaeT 4Yes0BeKa, JIbIOLIEro
CMa304yHOe Macj0 TI0J, Caja3Kd, IepeBO3siline TsDKesoe
KaMeHHOe W3BasiHue. ApPXeOJOoTHM HAlJIM OCTAaTKU CMa3Kd B
CTYMHUIAX KOJIeC JPeBHUX MOBO30K, BO3PACT KOTOPBIX He MeHee
TpeX C MOJIOBUHOM THICSY JIeT.
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Cma3o4yHOe MaCIO HeNpepplBHO Te4YeT CKBO3b e/1Ba
BUJUMBIH 3a30p MeX/y BpalQIOIIMMCS BaJIOM M MOJIIUITHUKOM,
obpasyss TaM MaCISHYIO TOJYLIKY, TMOAAEPKHUBAIOIIYIO BaJl.
Tenepp yxxe TpeTcsi He Ba/l O MNOAIIMIIHMK, a CJIOM Macja B
NMoAyliKe Jpyr o Jpyra. TpeHue B XXUAKOCTU HeU3MEPUMO
MeHbllle — 3HA4YMUT, MeHbIlle Pab0Ta TPEHUSI U BbIZeJISIONeecs
Terio. Ho M OHO yHOCMTCS MacioM, KOTOpOoe He TOJBKO
CMa3bIBaeT, HO U OXJIAXKJaeT MOAINWITHUK, JBOKABI 3allUIIAsl eT0
or meperpeBa. CMa3Ka Hy)XHa JIIOOBIM TOJIIMIHUKAM — U
OTIOPHBIM, MOAOOHBIM ONMCAHHOMY BbILE, W YIOPHBIM, KOIZa
Harpyska [JeWCTByeT BAOAb Bajla — B Cly4ae TpeHUs
CKOJIbYX€HMUSI WU Ka4eHUsl.
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Bcem xopomio cMa3oyHOe Macjlo, HO U OHO CZaeT, KOrja
4uca0 060pPOTOB CUIbHO Bo3pacraer. Kak HU Majno TpeHue B
MAacC/JAsSTHOM MOJYIIKe, OHO OBICTPO YyBE/IUYHBAETCS C YHUCIOM
060poToB. Y Bckope CTaBUT mpesien falbHEUIIEMY POCTY YMCIa
060pOTOB.

TexHUKa He TepnuUT OapbEPOB Ha MYTH CBOErO PA3BUTHSIL
Pasymeercsi, u 6apbep 4yrciaa 060poTOB OyzeT Mpeoso/ieH, yxe
ycrnemrHo npeogoneBaeTcsi. C MOMOILBIO Bce TOM YK€ BO3YLIHOU
MOy ILKH.

JTO OJHO U3 CAMBIX BO)XHBIX €ro NpUMeHeHUH.

Npess Bo3aymwIHOM CMasKu BMeCTO MacC/ASHON BIIOJIHe
ONpaBJaHa — TPeHHEe B ra3e HEeU3MepPHUMO, B COTHU U TBICSYU
pa3 ciabee, 4eM B XXHUIKOCTH, UM MOXXHO NpeHeOpeyb. JTO U
M03BOJISIET IPAKTUYECKH CHSITh Oapbep 060pOTOB.

HMpes noammnHuKa ¢ BO3AYIIHOW cMa3Kod mpocta. Bosgyx
MoJ, JaBjJeHWeM IIOCTylaeT B 3a30p MeXJAy BaJoM U
NOJIIUIIHUKOM Y TMOAHMMAaeT Baj, BCIUIBIBAIOIIMI  Ha
TOHYallIe BO3AYWIHOW mnoayuke. Ee TommuuHa usMepsieTcs
JOMIMHA MMJUIMMeETPA, Bellb MOBEPXHOCTU Bajla U MO UIMITHMKA
r/IafiKie, UMEIOT JIWIIb MMKPOCKONMYecKhe HepoBHOcTH. Ho
3aTO JaBJieHHe BO3JyXa B MOJIIMITHHKE 3HAYUTETbHO OOJIblIe,
4yeM B BO3JyIUIHOW MOAYILIKe JIETAIOIIEro CyAHa WA aBTOJETa,
OHO OOGBIYHO PAaBHO HECKOTBKUM aTMOcdepam.

[TomIIMITHUK € BO3AYIIHON CMa3KOU MOXXeT ObITh YCTPOEH U
WHa4ye, HallOMHWHas dKpaHosieT. B aTom ciy4ae BO3ayx B 3a3op
NOJIIUIIHMKA MOJ JaBJleHHWeM He INOJBOAWTCS, Bpalllaloujuiics
BaJll CO3JAeT CaM [JWHAMHUYECKYI0 BO3AYLIIHYK IOJYIIKY,
NOJMHWHAsT OKpYXawiiuii Bo3ayx moj cebs. Kakoit Bup
BO3JyIIHON CMa3Kd BBITOJHee B JAHHOM MOAIIMIIHUKE —
adpOCTAaTUYECKUN WA A3POJAWMHAMUYECKUHM, YCTAaHABIMBAIOT
TIIAQTEIbHBIM PaCYeTOM.

becuncienHoe MHOXECTBO BO3AYIIHBIX MOJAUIMITHUKOB
paboTaeT B pa3/MYHBIX BBICOKOOOOPOTHBIX MAIIMHAX H
MpubOpax COBpeMEeHHOM TEeXHUKH.
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Wmetorcst ppesepHble CTAaHKH, B KOTOPBIX 3yOuartas ¢pesa
BpAIllaeTCsl HA BO3AYIIHBIX MOJUIMITHUKAX, [Je/asi MOJIMUTMOHA
o6opotoB B MuHYTYy. C TNOZOOHBIM >Xe YHUCIOM OOOpPOTOB
BPALIAIOTCS HAa BO3AYIIHBIX MOZIIMITHUKAX BepeTeHa TKALKHUX
CTAaHKOB, yIbTPALEHTPUDYTH B HAYYHBIX TAO0OPATOPUSIX U JAXKe
GopMalIMHbI B 3y00BpaueOHbIX KaOWMHEeTaX — OHU MPAKTUYECKU
6e360/1e3HEeHHbI!

[Ipo6nemMy BBICOKOOOGOPOTHOCTH BO3ZAYIIHAasI TOJYLIKA,
MOXHO CYHUTaTh, pellrja OKOHYATENbHO. B mMogIIMMHUKAX
MasibIX Pa3MepoB YUCIO 06OPOTOB Y)Ke MPEBBICHIO MUJIIMOH B
MuHYyTy! OrpaHUYMBaeT ero y)xe He MOZIIMITHUK, a TPOYHOCTb
BPAILAOLIETOCs Bajla M CBS3aHHBIX C HUM JieTasiei.

Pekop; BBICOKOOGOPOTHOCTH YCTAHOBJIEH BO3AYIIHBIM
NOJIIUITHUKOM B  COAPYXXeCcTB€ C MArHUTHOW  OIMOPOiA.
MarHuTHasi MOABECKA, CO34AMOLIAsi BO3ZAYIIHBIMA 3a30p MEXAY
BPALAIOLIMMUCS [JeTajIsIMM, W3BeCTHa [aBHO, HO JIMIIb B
nocjeaHee BpeMsi npruobOpeTaeT Bce GoJiblliee 3HAYeHHE B CBSI3U
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C TpeOGOBAHUSIMU CBEPXTOYHON TeXHUKHU. Ee MpenmyiiecTso B
TOM, YTO OHA MOXXET [JeiCTBOBAaTh B BaKyyMe — pa3peXXeHHas
atmocdepa TMO3BOISIET AOCTUYH OCOOEHHO BBICOKOTO YHC/IA
0060pOTOB: Beib TPeHHE BO3yXa, KaK OHO HHM MaJjio, BCe JKe
3aMezJisieT BpalleHue.

B opHO#fI W3 HOBBIX MAIIWH [JisI [POU3BOJCTBA
CMHTETUYECKAX BOJIOKOH Baji BpalaeTcss C MHUIMOHOM
060pOTOB B MHHYTY, ONMHpPAasicCh HAa HEBUAWMBIA MarHUTHBIN
nofgwnnHuUK. Eme HamMHOro Oojblie YHCIO 00O0POTOB
cBepXueHTpUuPyru — MpHU AUAMETPe TPUALATH MUUTUMETPOB
OHa [le/laeT UIeCTh MUUTMOHOB 060poTOB B MuUHYTY! [pu Takumx
060pOTax MArHUTHBINA TMOJIIMITHUK He0oO0XoAuM, ueHTpudyra
I,0/DKHA BPALATHCS B BAKYyMe.
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Hy>xHa KaK BO3ayx

Kak ObIBalOT JOBOJBHBI MaMbl, KOTIA UM yHAETCS KYMHUTh
neTssM OOTUHKHM C MPOYHOW, HeM3HALIWBAIOIIEHCs MOJMETKOM.
Jly4iire moXBasibl OBITH HE MOXKET — HU3HOCY HeT!

Hukak He MeHblie paJylOTCs WHXXEHEPbI, UMesl [e/i0 C
HA/Ie)XHbIM, HEW3HAIIWBAKOUIUMCS, He TpeOyoUMM peMOHTa
o6opynoBaHueM. PeMOHT He TO/NBKO OOpeMeHUTEeNeH U3-3a
CJTIOYXHOCTH, TPYZLOEMKOCTH, CTOMMOCTHU. [7TaBHOE, OH HapyLlaeT
HOPMAaJIbHBIM PUTM MPOU3BOACTBA: CTAHKU, MALIWHBI, KOHBeKep
MPUXOJAUTCS OCTAHABINBATh.

Bor moyemMy oOZHMM U3 T[/ABHBIX TpeOOBaHUI K
COBpeMEHHBIM MAlIMHAM SIB/ISIETCS HAZEXXHOCTh, JIUTENTbHOCTH
paboThl 6e3 peMoHTa. YeM MeHbIlle M3HAIIMBAETCS MAIIMHA B
paborte, TeM Gosbliie, KaK TOBOPSAT, MEXXPEMOHTHBIN TIepUO], ee
pa6orsl. Tem OHa KayecTBeHHee, [IeHHEE.

V3HalIMBAIOTCA TPeXae BCero TPyIIHeCcs AeTau U YacTH
MamuHbl. Yem Gosnblie TpeHue, TeM Oosblie W3HOC. Tawm, rae
MPUMEHEeH BO3AYIIHBIA MOJIIUITHUK, TPEHUsI MPAKTUYECKA HET.
3HAYHUT, HET U U3HOCA.

Oco6GeHHO HYXHBI TOAINAMHUKA TaM, Te 0ObIYHast CMa3Ka
He TOOUTCSI. B aTOMHBIX KOT/IaX U JPYTUX SIAEPHBIX YCTAaHOBKAX
PaJUOAKTUBHOE U3MyYeHHe OBICTPO YXY[LIAeT CMa304HbIe
CBO#MCTBA OOBIYHBIX Macej, U OHU CTAHOBATCS HEMPUTOLHBIMH.
Bo3aylrHble MOAIIUITHUKY CIIACAIOT TIOJIOXKEHHeE.

Ilpyroii mpumep — pa3nuYHble XUMHUYECKHe TIPOU3BO/ICTBRA.
Yacro MalIMHbI 1 MEXaHU3MbI HAaXOJSTCS B HEMOCPEICTBEHHOM
KOHTaKTe C Bell[eCTBAMHU, BCTYMAMIUMHA B PEAKUUIO CO
CMa30YHBIMU JKUAKOCTAMHU. SICHO, 4TO M 374eCh MOTYT HAWTH
npUMeHeHHe MOAIIUITHUKA C BO3AYLUIHOM MU Ta30BOUM CMa3KoOii.
MHorga cMaska OCYyLIeCTB/ASIETCS Ta3aMd, Y4YaCTBYIOIIMMH B
CaMOM TeXHOJNIOTUYeCKOoM Tmpoiiecce. TpeGOBaHUS BBICOKOM
YHUCTOTHl KOHEYHOIrO TMPOJAYKTA HCKIIOYAIOT B 3THUX CIy4YasX
NIpUMeHEeHHUe [IJIsI CMa3KU MIOCTOPOHHUX BEIeCTB.
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BaxxHa BosAyurHasi cMaska, Korza paboyve TemIepaTypsl
MallMH OYeHb BBICOKM W/IHA, HA000pPOT, HU3KA — B
MeTa/UTypruM, KPUOTeHHOW  TexHuke. [Ipu  mMOZOOHBIX
TeMIrepaTypax J>XMJKHe CMa304yHble BellecTBa, KaK IPaBUIIO,
HeIpPUTOJHBI.

Jlroboe ycrpoiictBo, mpubop, u3Aenue, IUlaBampllee Ha
BO3AYIIHOM  CMa3Ke, KpalHe 4YyBCTBUTEJBHO JaXXe K
HUYTOXXHBIM IO BeJIMYUHEe YCHU/IHUSIM: BeJb TPEHUS-TO HeT.
CToUT /1erko KOCHYTBCS Ma/iblieM — M IUIUTA ¢ IPpUOOPOM WU
v3ZendeM IoeXana.. OTO TOMOTaeT H30aBUTHCS OT BCSIKUX
«TIOCTOPOHHHUX» BO3JelCTBUH, CIIOCOOHBIX HCKa3UTh
pPe3y/bTaThl MCHBITAHUN, YXYIUIUTh TOYHOCTh O0OpPAabOTKU WIIN
nsMmepenusi. Eciu 1MrTa HemoJBMXKHA, 3HAYUT, HUKAKUX
BpeJHbIX Bo3JelcTBuil HeT. [loaTOMy YyacTo Bo3zayliHas cMaska
IIPUMEHSIeTCSI B TOYHBIX HUCIBITATe/IbHBIX CT@HJAaX, KOHTPOJIbHO-
VM3MepUTEebHBIX YCTPOMUCTBAX U MPUOOpPax.

[I[pumeHeHa oOHa, HampuMmep, Y4YeHbBIMU-OMOHUKAMHU,
M3yYaloIIMMH CeKpeTbl HACeKOMbBIX, OTJIMYHO YIPABJSIOLINX
OBIDKEHHeM CBOMX MHOTOYUC/AeHHBIX anok. Kak sTo um
yaaetcs? B ombiTe TapakaH ObI/ MOMelleH HAa MUHITIOHTOBBII
IIAPUK, CBOOOAHO TIUIABAIOIIMN HaA TMOAYIIKe, CO3JaBaeMOM
cTpyeii Bo3gyxa. J/lroboe pABMKeHHE HACEKOMOTO BBI3BIBAJIO
BpallleHHe LIapHKa.

Korma wucKyccTBeHHBIH CIYTHUK 3eM/IM HAaXOAWUTCS Ha
opbuTe, TO ero OpHeHTAalus, TO €eCThb TIOJOXeHHe B
MIPOCTPAHCTBe, IOCTOSIHHO MeHSeTCs: OH MOXeT
MOBOPAYMBATHCS, KYBBIPKAThCs, KOlmeOaThbCs.  YIpaBiieHHe
OpHEeHTalMel OCYLeCTBISIeTCsI aBTOMAaTU4YeCKM C TOMOIIBIO
MHWHHUATIOPHBIX PAKETHBIX |,I[BI/II"aTe]'IeI‘/JI — CTPYHU BBITEKAIOINX N3
HHUX Ia30B pa3BOPAYUBAIOT CIlyTHUK B HYXXHYIO cTOpoHY. Cuia
PEaKIUU CTPYH OOBIYHO HHUYTOXXHO Masia, B IPAMMBbI U [OTH
rpaMma, OJHAKO OHa CIOCOOHA TIOBEPHYTh MAaCCUBHBIN
anmnapar — BeJb B KOCMOCEe HeT CONPOTUBJISIIOLEeNCs Cpeibl.

Ho kak wucmeiTath cucremMy Ha 3emie, B jgabopaTopum?
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[Toskanyii, TOMbKO BO3AYyLIHAsi CMa3Ka U MOXKET IMOMOYb PELINTh
3Ty CI0XHYIO 3aza4y. CrienpanbHbie 1a00PATOPHbBIE YCTAHOBKHU
MMHUTHPYIOT «KOCMHUYECKHEe YCIOBHSI» — MAacCCHMBHas tatdopma
C WCIOBITYyeMbIM OOOpPYZOBaHHWEM IUIaBaeT B YCTAaHOBKe Ha
BO3AYIIHOM cMa3ke 6e3 TpeHuss OHa cmocoO6HA MOBOPAYMBATHCA
MOJ, AeUCTBUEM JjaXKe HeOOIbIIOW PEAaKTUBHOM CHJIbI JBUTATE IS
CHCTEMBI OPUEHTALNH.

TpyaHO MHO¥ pa3 MOBEPUTH CBOUM I/Ia3aM, BH/s, KaK JIETKO
cMeljaeTcss Ha cdepryecKoil ONoOpe C BO3AYIIHON CMasKoOU
3TaKas MaxXMHA BeCcOM BO MHOTO TOHH! B omHOI M3 yCTaHOBOK
mwiatpopMa AHAMETPOM OKOJIO YeThIpeX MEeTPOB M BBICOTOM
6ojiee IBYX METPOB BECHUT [€BATh TOHH, a MOBOPAYMBAETCSA HA
oTuTMPOBAHHOM  CTa/NbHOUW  cdepe  OHMAMETPOM  OKOJIO
MoJTyMeTpa C MOMOIIBI0 TOHYANIIEro C/I0si BO3AYLUIHOW CMa3Ku
OT /1I000TO TyHOBEHMUSI.

[Toxkanyii, eme Gormee C/IO)XKHAsi 33/a4a BO3HUKAeT Mepef,
y4eHbIMHM, KOTOPbIM HYXHO HWMHUTHPOBAaTh B  3eMHOU
1a60paTOpUM  HEBECOMOCTH, MOKUJAMLIYI0 KOCMOHAaBTAa B
nmosiete. [lomHOCTRIO MOZOOHAsT MMUTALMSI HEBO3MOXHA —
4TOOBI HCIBITAaTh HEBECOMOCTH, HaZLO MOOBIBATH B Kocmoce. U
BCe JKe BO3MAyIIHAs CMa3ka MOYXeT MOMOYb XOTsI Obl YAaCTUYHO
BOCCO3JaTh HEBECOMOCTD U B TabOpaTOpHH.

Y1o6bl mpOBepUTh PabOTOCHOCOOHOCTH U TOBeJEeHHe
KOCMOHAaBTa B UMUTHPYEMBIX YCIOBHSIX HEBECOMOCTH, yYeHbIe
co3manu psif, yeTaHoBOK. KirrodeBast posib B HMUX BbIMAJAeT Ha
I,0JTI0 BO3AYIIHO#M cMa3ku. KocMoHaBT, CBOGOJHO «IUIaBAIOLIH»
B 1a00OpaTOpUM HA BO3AYIIHBIX TMOJALIMIMHUKAX, MOXEeT
oTpabaThiBaTh, TPEHHUPOBATHh OMEpPALMH, KOTOpPble eMy
MPEeACTOUT 3aTeM BBIMOMHATH B KocMoce. OTCyTCTBHE TpeHUst
CO3ZaeT YyC/IOBUs, BO MHOTOM, XOTS W He IMOJHOCTHIO,
BOCCO3JA0IIKie KOCMHUYECKYI0 HEBECOMOCTh. YIaeTcst MPOBEPSITh,
KaK OPHEHTHPYeTCsI Ye/lOBEeK B KOCMOCe, KaK €My YyZaercs
BBITIOJTHATh (PpU3NUYECKUe YIPaXKHEHUs, TMPU/IaraTh Pas3TAYHbIE
MBbIIIeYHbIE YCUITHSL.

XoTss momoOHbIe YCTAaHOBKM W He MOTYT 3aMeHHTh
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WCTMHHOTIO KOCMHWYEeCKOTro IOJIeTa, BCe XK€ OHM MHOTO 3HaydaT
OIS TPEHUPOBKM OyAylIMX KOCMOHABTOB U [JIsl y4YEHBIX,
M3Y4aIolINX MPO0OIeMbl KOCMUYeCKOH OMOIOTUH Y MeAVLIMHBI.

11 Hay4HO-TeXHUYeCKOTO Mporpecca Bo3AylIHas MOAyIIKa
HY)XHa IIOMCTHUHE KaK BO31yX!
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B 3axiniouenue — eine HEeCKOJIbKO
CJIOB O KHHUTI€e

Ymobbl nosHakomMumscs ¢ 6030ywHOU NOJYywKoU, HaAM
NPUWIOCL COBEPWUMbK 8bLIA3KU» 80 MHO2UE OMpacau Hayku u
mexHuKU, nobbieams 8odonasamu U cnacamensamu, mypucmamu u
wogepamu, waxmepamu u aumeliyyukamu, 803dyxonnagamensmu
U KOCMOHABMAMU,  MOPSAKAMU U  JeNe3HO00POWCHUKAMU,
cmpoumensmu U y4eHblMU...

Pazee odun amom daneko He ucuepnvigarowull nepedeHb He
eogopum o mom, Wmo 803dywHas nodywka u 6 camom odene
yousumenvHa?

Bnpouem, ydusumeneH, ckopee, uenogedeckuii pasym,
NpoHUKarWull 8 COKpOBeHHYl cymb eewel, Haxodawull
nopasumesnbHble NO NPOCMOMe U  OCMPOyMUIO  peweHUs
CNONCHEUWUX HAYHHbIX U MeXHU1ecKux 3adad.
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