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Y3HAU
BOAbBLLE!

Hebonbloe aHumupo-
BaHHOE MosCHeHWe
Toro, kak paboraer
3NeKTPOMarHMTHas

nywkKa, MOXHO YBUOETb
Ha canTe http://science.
howstuffworks.com/
rail-qun.htm

(Ha aHm. 93).

DACKTPUHECKUM TOK,
NPOXOASLLUA MO IKOPIO

Cuaa AopeHua

NyLKy pa3pabaTbIBaloT, U 3TO HOBOE HyA0-OpyXKe eLle He
coBceM rotoeo. Octanocb NpoayMarth Paf, AeTanen, a kak
rMacuT NOrOBOPKA, «[1bIBON KPOETCS B fleTanax». B uenom xe
naes NOBOMbHO NPOCTa, M BCE paboTaeT BenvkonenHo, Heaa-
pOM TeopwWa 3aHMMaeTca NoaobHbIMK Bonpocamu yxe bonee
CTa NATNAECATH NeT.

— 3acnyra pa3pabotku 6a30B0ro NpUHLMNAa NPUHALNEXNT
Mawnkny Mapageto (1791-1867), — obbsicHseT lappu O3p,
anpekTop MHCTUTYTa NepenoBbix TEXHONOTMIM 13 aMepUKaH-
ckoro ropofa OcTuH.

®apanen 3aMeTun, YTO NPOXO-
OALWMM NO NPOBOLAHMKY TOK '
co3paet BOKpyr cebs anekTpo-
MarHuTHoe rone. B 3Tom n
3aKJ1I04aeTCA CyTb NeNCTBUA
3NeKTPUYeckon nywku. [1ga
MarHuTHbIX MoNAa, CO3AaHHbIX NPOXOXAEHMEM TOKa NO
napannensHbiM penbcam, TONKAIOT Brepes NoABUXHbIN
METaNNMYECKMIA MOCTUK MeXAY HUMK (Ha3biBaeMbli «AKO-
peM»), Ha KOTOpbIW yCTaHaBNNBaeTCs cHapsa. B naboparo-
PUK y4eHble CMOMIV Pa3orHaTb CHapsAf, 40 CKOPOCTU, Nopa-
XatoLlen BoobpaxeHuwe — 25000 km/4, npasaa, Becun ToT
CHap#a BCEro HeckosbLKO rpamMm (CM. cxemy ceepxy).

B camon naee 3nexTpoMarHUTHOM NyLWKW B MPUIHLMME HeT

'AHTACTUKA: B IABOPATOPHbIX
'YCNOBUSIX AOCTUrHYTA
CKOPOCTb 25 TbICAY KM /4!

lOHbIi apyamT

HWYero HOBOTO: ee NepBble YepTexu Obinn paspaboTaHbl
(bpaHUy3CKnM nHxXeHepoM Jlyu OktaBoM DOLOHOM-
Bunbnne ewe B 1918 rogy. Ho 4T00bI CKOHCTPYMPOBATHL
MNyLUKY, NOHaAobunock Bpems... TeXHONOruu Tex feT eLle He
NO3BOMANM YNPABAATL KONOCCANbHBIMU 3NeKTPUHecKMm
NoToKamu, HeobXoaMMbIMU ANs NPUBEOeHUs B AeNCTBUE
MyLUKM, ¥ HECNPOCTA: OHW NPYMEPHO B WeCTb pa3 Npesbl-
LUAKOT CUNY TOKAa CaMblx APKMX MoHWI! Takoe CTano Aoctyn-
HO NLWb B CAaMOM KoHLe 20-ro Beka. A B HalWW OHWU — TeM
Honee. Pekopa CKOPOCTU NoneTa CHapsaga ycraHosneH 31
sHBapsa 2008 roga 8 CLLUA v paseH 2520 m/c, unn 9072
KM/4. Hennoxo, Aa?

M3 MYLUKKU HA AYHY?

Y100bl peanbHO Co3aaTth NYLUKY, HEODXOAMMO peLnTb
HECKOMNbKO KOHKPETHbIX Npobnem. MNepBas 3aknio4aeTca B
TOM, 4T 0BecneyMBaloLLMIA INEKTPUHECKUIA KOHTAKT SKOPb
[BUXETCH MO penbcaMm, a ey HTo-To ABUXETCA, 00s3aTensHO
BO3HWKAET TPeHMe. A rae TpeHWe, TaM 1 NoBbILEeHME Temrne-
paTypsbl. B HaleM ciydae AKopb HarpeBaeTCs HaCToNbKO, YTO
METanN Ha4MHAEeT ONNABNATLCS, @ 3TO PE3KO YXyALLAeT KOHTAKT
C penbcamu. «TeMnepaTypa BblLensemMblX Npy HarpeeaHUm
meTanna rasos goctvraet 10000° C, — 06bACHAET IMUNb
LLInaH, HemeLKui U3KK, CNeLmanmct No 3neKTpruHeckom
nyLUke 13 hpaHKO-HEMELLKOTO MCCNEeNoBaTeNbCKOrO MHCTUTYTa
B CeH-Jlym (nenaptameHT BepxHuia Peiin). — Mpwu Takmx
TeMnepaTypax penbCbl 10N He NPOTAHYT, UX XBaTUT pa3ee
YTO Ha HECKOMbKO BbICTPENOB. HO Mbl HAXOAMMCS Ha BEPHOM
MyTV 1 paHo UM No3aHo obs3aTensHo YTo-HUbYAL NpYayMa-
em». CeroaHs KOMaHaa HemeLKux y4eHbix paboTaet Hag
AKOPEM W3 MNacTuka, YCUNeHHOTo CTeKNAHHBIM BOMIOKHOM, C
MefHbIM KOHTAKTOM [ NOABOAA dNeKTpoaHeprin. [a, no
BCEW BUAMMOCTH, NyTb BEpHbIN. Ho Beflb CyLuecTyeT 1 BTopas
npobnema: Kak nuTaTb NyLKy 3n1eKTPrHecTBOM. YCTaHOBUTh
NCTOYHMK TOKa HEAOCTAaTOMHO, AaXe ecsn 3TOT MCTOYHMK Dyaet
pasMepoM ¢ HebonbLLIOKW ropoa,. «NaBHas TPYAHOCTb 3aKIio-
YaeTCA BOBCE HE B KONMMHYECTBE 3HEPrn, ee kak pa3 notpeby-
©TCA OTHOCUTeNIbHO HEMHOTO: CHET 3a NeKTPUYECTBO 33 OAMH
BbICTPEN HE NPEBbICUT HECKOMNbKMUX EBPO, — YTOYHSAET DMUIb
LLInaH. = 3Ha4uMTeNLHO CNoXHee AoOUTLCS Toro, YToDbl BeCh
3T0T 06BEM 3HEpruM cpabaTtbiBan B CHUTAHHbIE MUNNACEKYH-
Opl. Kak xpaHute
CTONb OrPOMHbIe
MOLLHOCTW, NOpsaKa
MWUNNMapaa Bat, Aa
eLLe ynpasnaTb
UMU?»
MCNonb30BaTh akKyMynaTopHble 6atapen HEBO3IMOXHO:
XMMUYECKMI NpoLecc 0CBODOXAEHNS INEKTPUYECKMX 3aps-
[l0B NMPOTEKAET B HNX CIIULLIKOM MefieHHo. MNoatomy B nabo-
paToOpPUK NCNOMB3YIOTCH KOHAEHCATOPbI, MOYTU MIHOBEHHO
BblcBODOXAaoLLMe CBOM 3apsf. KOHeYHo, noka Bcsi Heobxo-
[1Masn annapatypa A0BOMIbHO FPOMO3[IKa, M O CO30aHWUM
CYXOMYTHOM 3NEKTPUYECKOM NYLLKWM FOBOPUTL PaHo: Ans
nepeaByXeHns Takoro opyama noHaaobuncs Obl OrpoOMHbIV



[CoepemenHoe CIIORGITT

CnyTHUK

[OHbI 3pyAuT

TAray ¢ npuuenom! Coscem apyroe
[leno — CyaHo, rae He Haflo CKpynynes-
HO 3KOHOMMTb Ha 3HEPrn N Ha MEeTpax.
BOT noyemy KOHCTPYKTOpbI 1 0BpaTh-

Crabuan3atopbl, ynpaBAasiemble CUcTe-
MoK GPS, KOPPEKTUPYIOT TPAEKTOPUIO
NOAETa CHapPSAA NPH ero NPUBAWKEHUH
K LE€AM.

NNCb B NepBYIO 04epefb K PyKOBOACTBY
BOEHHO-MOPCKMX CUA... A NOTOM,
rMAQWLULb, NOABATCA MOLLHbIE CBEPX-
MPOBOAHWMKM, YTO NO3BONMT COKPaTUTL
pa3mMepbl KOHAEHCaTOPOB [0 COTOM
4aCTW VX HblHELWHero obbema, — Hape-
etcst Imunb LLnaH. WU Torpa anektpude-
CKOW NyLUKOW MOXHO DyneT obopyno-
BaTb N0OOM BUI BOEHHOM TEXHUKM.
Huyero yamMBUTENBHOIO, HYTO BOEHHbIE
obpafoBanncb BO3MOXHOCTM NOMYYUTh
B CBOM PyKW Takoe rpo3Hoe Opyxue.
PaboTa Hag HUM BELETCA B pexXuMe - ABMIaIOWIero
CTPOTOM CEKPETHOCTV M O4eHb aKTUBHO, BRAGASLZEVRNE
npu4eM He Tonbko B CoeaMHEeHHbIX CHABETRIKECTH. ~
LLITatax, HO 1 B BoctouHou EBpone, 1 B
Kutae. 3aMeTm: NOMUMO BOEHHBbIX,
naeew 3aMHTepecoBanunch cneumani-
CTbl PAaKETHO-KOCMUYeCcKor obnactu.
[1ns NpoBepKM KOPNYCOB KOCMUYECKMX
annaparoB UM HeoBXOAMMO YCTPOW-
CTBO, BOCMPOM3BOAALLEe yAapbl MUKPO-
METEOPUTOB; 3TU KPOLLEYHbIE MEX3BE3[HbIe «NyNnn», ners-
e co ckopoctbio 10—15 Km/c, NpeacTaBnaioT CepbesHyio
yrpo3y Ans oBLMBKM CNYTHUKOB M KOCMMYECKUX CTaHLIWA.
Ha 3emne Takmx CKOpOCTen noka He CyLLecTByeT, a C NOMO-
LLBIO 3NeKTPUHECKOWN NYLLKK X BNONHE MOXHO ByaeT Boc-
npow3eectu. M kpome Toro — nodemy bbl 1 He nomeyTaTs! —
MyLUKa MOXET NOCNYXMTb ANA 3anycka B KOCMOC HeDonbLUKX,
BECOM B HECKOMbKO KMNOrpaMMOB, CMYTHUKOB, MPUYEM, YTO
HeManosaxHo, 370 obonpetcs 8 300—1000 pa3 geluesne,
4eM MCNoNb3oBaHKMe 0bbI4HbIX pakeT. «4TobbI NpeogoneTs
3eMHOe NpUTAXXeHWe, HeobXxoanMo A0CTNYbL CKOPOCTK 7—8
KM B cekyHay (25 000—29 000 km/4). OgHako TpeHue
BO3AyXa CNocobHO B ByKBaNbHO CMBICAE CKeYb CMYTHUK, —
noAcHAET dMunb LLInaH. — MNoatomy noTtpebyeTca komMnpo-
MWUCCHOe peLue-
HMe: CKaxeM,
nyLUKa 3anyckaet
CHapsA Co CKopo-
CTblo 2 KM/C,
BMOMHe A0CTaToM -
HOW, 4TODbI TOT
npeogonen nnot-
Hbl€ CIIoM aTMOC-
epel, a 3atem
«3cTaperHan
nanoyka» nepe-
[aeTca pakeTHo-
My ABUWratenio,
4TODbI TOT Yy2KE

KnHeTuyeckon aHepruen obnanaer
niobown apmxyLmincs obvekt. OHa
BbIYMCAETCS C MOMOLLbIO NPOCTOM
dopmynbi: Ec = 1/2 m v2. To ecTb: ku-
HeTu4eckas aHeprvs EC pasHa nono-
BMHE Macchbl (M) obbekTa, YMHOXEH-
HOW Ha KBagpaT ckopocTu. Obpatute
BHMMaHMWe Ha C/T0Ba «KBafpaT CKO-
pocTn»: OHK O6bFICH9HOT, novemy
3Heprus, obpasyemas npu CTONKHO-
BeHMW Ha ckopoctk 100 KM/4, He B
ABa, a B YeTbipe pa3a bonblue, Yem
Ha ckopoctn 50 KM /\.

CKOPOCTb U TOYHOCTDb

HeseposiTHas CKOPOCTb: B KNACCUHECKOM apTUNePUNCKOM
OpYAUM CHAPAA BbITANKMBAETCS NOA, AaBNEHNEM ra3os,
0bpasyembix Npu B3pbIBE NOPOXOBOrO 3apsaa. 3TW rasbl He
cnocobHbl NpraaTe CHapsady ckopocTs Bonee 2 kKm/C

(7200 kM/4). DnekTpoMarH1UTHas nyLuKka He Befaet nogob-
HbIX OrpaHKyeHuin. B nabopatopHbix ycnosusax beina cpasy
Xe NOCTUIHyTa OTMeTKa B 7 kM/c (25 200 km/4), npasaa,
[N 06BEKTOB BECOM BCETO NULLIb B HECKONBKO MPaMMOB.
Ecnu He npeTeHa0BaTh Ha NoAoOHbIe NOABUI, Aaxe 3Ha-
YUTENBHO MeHbLUer ckopocTy — 3 kM/c (10800 km/4)
BMOJHEe JOCTaTo4HO, 4TODbl OTNPaBMTL CHAPAL, BECOM B
HECKOMNbKO KMMOrPaMMOB Ha COTHU KUTOMETPOB.

To4HOCTb CTPeNbObI. YTO KacaeTca TOYHOCTU, TO OHa AOCTU-
raeTcs C NOMOLLbIO CMYTHUKOBOW CUCTEMBI HaBUraLMm
(GPS), ycraHoBneHHow B nonoctu cHapsga. C ee nomMo-
Wbl BeaeTcs ynpasneHvie Hebonbloro pasmepa crabunm-
3aTOpamMu, pacrnonoXeHHbIMY B 3aiHeN YacTu cCHapsaa, 1
TeM CaMbIM BHOCATCS KOPPEKTUBLI B TPAEKTOPWIO ero
noneta npv NpUBAMXEHUN K Lenu.

[0BEN CNyTHUK 0 HY>XHOW CKOPOCTU. A MOXHO €LLie YCTaHo-
BUTb 3NEKTPUYECKYIO NYLUKY Ha CAMONEeT».

lMywka Ans NOKOpeHmUs KOCMoCa — BaM 3TO HUYero He
HanomMuHaeT? Hy aa, koHe4qHo! Poman Xiona BepHa «M13
nyLwKKn Ha JlyHy!» [lonroe BpemMs cHnTtanocs, 4To Xionb BepH
owmbca, He CymeB Npefyrafate NOABIEHWA pakeT. A BOT,
oka3blBaeTcs, 1 HeT! OH NPOCTO Kak BCeraa onepeamn ceoe
BpeMs. EMy nuLwb He xBaTuno BonwebHon nano4ku deu no
WMEeHW DNeKTpU4ecTBo.



eTHAS HOUb, ropﬂuxa'ﬁf
HouHas 6abouka. Ecil
BHYTPb, OHa noneTuT K namne — Ho He npﬂmo;

lja B OKHO Gbem

Mo NpU4yANnBo 3aa<pyquHoﬁ TpaekTopui, 'p\_ ¥

3a Pa3oM onucoIBast BOKPYF mc*ro‘-iHm{a cBeTa rnoytn
3aMKHyTble Kpyru. MHoraa oHa pe3|<o cBopaHMBaeT B
CTOPOHY — HO U HOBOE HanpaBneHue noneta onaTb
3aKpy4mBaeTcs B Cvpanb, CIOBHO KaKan-To TalHCTBEH-
Hasi cuna HeyKJIOHHO TAHET HaceKoMOoe K namne. Bckope
psaom ¢ nepeon baboukon Tak Xe HeyTOMUMO KPYXUT
BTOpas, K HUM NPUCOEANHAETCSA rPy3HbIN XyK. Bcé
HOBbIE U HOBbIE€ HAaCEKOMbIE — Py4eHUKN 1 NOAEHKM,
necHble KNoMbl U 3NaTOrNasku, Menkue KoMapuku n
TAXenble, peAko NoOAHMMAIOLWMECs B BO3AYX MeABeaKU
— BCTYNatoT B 3TOT CTPaHHbIN KPYroBoOW TaHeL,
HekoTopsble U3 HUX HEHaONIO CAAATCA Ha CTEeHbI UK
OKpYyXalolme NpeamMeTsl, HO 3aTemM BHOBb B3neTa-
10T, 4TODObI Hape3aTb HeckoHeuHble Kpyru.
BepHyTb UM cBOBOAY MOXET TONbKO
BbIK/IIOYEHWE NamMnbl UKW BOCXOA,
conHua.

Kaxpapbin 13 Hac HeogHo-
KpaTHo Habnogan 3Ty
KapTuHy. CTpaHHas CKNOH-
HOCTb HaceKOMbIX NleTeThb
Ha CBET M3BECTHA NIASM,
HaBepHoe, C Tex Nop, Kak
OrOHb CTaf NMOCTOSHHBIM
CNYTHWKOM YenoBeka. Bo
BCAKOM C/ly4ae, yrnoMuHa-

t-rﬂ i

s yAacTca nonacte -~ .

OnbiA ':'éf)y'ml_r

- .TaK, Hanpumep, OfIHO U3 CTUXOTBOPEHWIA 3HAMEHUTOrO

.gpeBHerpeqecxoro no3Ta n ApamaTypra 3cxuna, TBOpUB-
“'lilero B 5-M Beke 10 Hallel Ipbl, HasbiBaeTcs «benb
6a6oq|<w B NNameHn». iBneHue 31o Bbino HacToNbLKO
TPMEBbLIYHBIM 1 OBLLEN3BECTHBIM, YTO JaXe CaMble
nobo3HaTenbHble yueHble oNroe Bpems He 3aflaBanuch
BOMPOCOM: @ noyemy, CoBCTBEHHO, HAaCEKOMbIE NeTAT Ha
cset?

MepBble NONbITKW OTBETUTL Ha 3TOT BOMPOC MNOABUNNCH
nuwbL HeMHorum bonee cta neT Hasap, OgHO U3 Npeana-
raembix 0bbACHeHWA Bbino Takum: cBeT BO3byxaaet
HaCeKOMbIX, 3aCTaBNAET UX aKTUBHO [IBUraThCs — W 3TO
ABUXEHMNE B KOHLE KOHLOB NMPUBOAUT UX K UCTOYHUKY
ceTa. Ho Byab 310 Tak, Hacekomble, IBUrascL Ha CBeTY U
3amupas B TeMHOTe, Hen3beXxHo Hakananmeanuck 6bl He

BO3/1€ NlaMMbl, @ B CAMbIX TEMHbIX yrnax.
[Opyras runoTtesa paccmatpusana crpemneHue

K CBETY Kak 4aCTHbIW cny4amn

«peakumm bercrea»: U3BecTHo,
yTo noboe HeoxungaHHoe ,
BHELLHee BO3AeNcTBue — .
COTpsicCeHWE, AbIM, N3MEHe- Q.
HUe OCBELLEeHHOCTU U T. A. BN
—3acTaBnsieT MHOrMX Hace- 3
KOMbIX HEMeIIeHHO cna- Z N
caTbesi bercreom. TpyaHo, LR N N
OfHAaKO, NOBEPUTD, 4TO

Hacekomoe BpocnTcs He NpoYb

\ OT HanyrasLWero ero CBeTa, a K



HeMy. K Tomy xe BbIno N3BECTHO, YTO WEeCTUHOTUE, 3aH§
Thle KaKUM-HMOYb BaXHbIM 1€N0M, — HaNpUMep, Kop
MAaLmecs Ha useTke babouku - He obpauwaloT BHUMaHus
Ha CBEeT, XOTA, CKaXeM, LWen4yokK no crebnio useTtka 3acra

BUT UX HEMEANIEHHO B3NeTeTb.

Pag yyeHbIX NpeanonoXxunn, YTo Ans HaceKOMbIX CBeT
— atpubyT Heba nnu BoobLe cBOBOAHOTO U OTKPLITOrO
npocTpaHcTBa. Ecnn Hacekomoe BbIDpanock U3 yKpbiTUS
n HUYTO (HM 3anax nuuwn, HKA CUrHansl (OHHGMEHHMKOB)
He Bfe4yeT ero B Kakyko-1o onpeaeneHHy ctopoHy, OHO
CKOpee BCero noNeTutT UMeHHO Tya, rae HetT nomex ans
nonerta.

JTa ocTpoymMHas naes, BO3MOXHO, cripasegnvsa ang
HEKOTOPbIX CNy4aeB: CNeneHb, CNy4anHo NonNas B KOMHa-
TY WK B CANOH MAaLLKHBI, Yalle BCero Cpasy xe NeTut K
OKHY. HO OH NeTUT NpsAMO, He ONUCLIBaR HUKAKUX KPYroB.

3ambicnoBaTyto
Xe TPaeKTopuio \
noneTa HaCeKOMbIX
BOKPYr laMrbl TEO-
pus «ceobogHoro npo-
CTpaHCTBa» HUKaK He 0bb-
acHaeT. Kak 1 1o, noyemy
HOYHblE HaceKoMble, MPUTH-
rMBaemble namnou, AHeM
NPAYYTCH B TEMHBIX YKPbITUSAX,
HE UCMbITLIBAA HXU Manenwero
«CTPEMNEHUS K CBETYY.
A B camom fiene — no4yemy obbi-
Yyal HaCeKOMbIX NeTeTb Ha CBET He
PacnpoCcTpaHAeTCs Ha eCTECTBEHHbIE «CBETUNb-
HUKW»? YeM CBET CONMHLA UK NyHbl OTINYaeTcs
OT cBeTa namnbl?
OTBeT Ha BTOPOW BOMPOC MOXHO HalTK B Niobom
y4eBHuMKe No oNTUKe Unn acTPOHOMMK: NMOCKOJbKY
HebecHble cBeTuna yaaneHbl OT Hac Ha OFPOMHbIE pac-
CTOAHUA, UCMYCKAaeMble UMW N4 NpakTUYecKn napan-
nenbHbI APYr Apyry. 310 no3sonseT NCNoNb30BaTh UX ANS
HaBUrauMm B TeMHoTe: 4TODbI NeTeTb No NPAMOW, A0CTa-
TOYHO BbIAEPXMBATbL ONpeaeneHHbI Yyron mexay
HanpasneHveMm noneta n CBETUNOM.

A ecnv 3ameHUTb HebecHoe Teno namnoii? Ee nyum He
napannenbHbl APYr APYry, OHWU PacxoAATCca BO BCE CTOPO-
Hbl. JIMHWIO, NepeceKaloLLyio TakmMe Ny4n Noj OJHUM U
TeM Xe yrnom, onucan eule Benukuim maremMarumk
¢unocod 17-ro Beka PeHe [lekapT: 3TO TaK Ha3blBaemas
norapudmuyeckas Unu N3oroHanbHas cnupans (ee
BTOpPOEe Ha3BaHWe KaK pa3 U 03Ha4yaeT «PaBHOYroflb-
Has»). Ecnn yron, noji KoTopbiM OHa nepecekaeT
Ny4n, MeHbLLe NPAMoro, cnupans byaer crarm-
BaTbCs K UCTOYHMKY nyyen, ecnu bBonblue —
PacxoanTLCS OT Hero.

Tenepb BCE BCTano Ha cBou mecta. Korpa

e



XWBOTHbIE

HacekoMble 0CBanBanu UCKYCCTBO noneta, 3emnio ocse-
wanu nuub HebecHble Tena. x nyun ctanm npocton u
HaAeXXHOW OCHOBOW ANsi HABUTALMN ManeHbKnx
NeTyHoB — 0coOeHHO HoubIO, KOra Ha3em-
HbIX OPMEHTUPOB He BUAHO. COnTDb WwecTn-
HOMMX LWTYPMaHoB C NYyTU MOT pa3se YTo
NecHOoW Noxap — HO OHW B Te BpeMeHa
Obinu KpaviHe peaku.

Ho yenoBek 0CBOWN OroHb, CO3aan
MHOXECTBO UCKYCCTBEHHbIX CBETUNbHW-
KOB, KaXbll U3 KOTOPbIX CTan NoByL-
KOW ANA HACeKOMBIX, NO-MNpeXxHemy
NPOKaJblBatOLMX CBOW KYpC NOA
onpefeneHHbIM YriioM K UCTOHHWUKY
cBeTa. Hacekomble, Bbibpasiuve
yron bonbuwe 90°, npocrto genatot
HECKOJIbKO PacXoAsLnXcs BUTKOB,
noka He NoTepstoT U3 BUay npeaa-
TenbCknM «masik». VIx Mbl OKONo
Hawwmx namn He Buaum. Ho ecnum
1n30paHHbIM Yron paBeH Npamomy,
Hacekomoe obpeyeHo netatb no
KPYyry, a ecnn MeHblLue — Mo CTAru-
BalOLLEWCA cnupanu.

Takoe obbacHeHWe NpeanoXun
W3BECTHbIA HEMELKWI 30010T 1 pur3nonor
nepeou nonosuHbl 20-ro Beka Bonbdranr byaaeHbpok.
Cam OH, BNpoYem, NIeTaloWmMmMmmn HaceKOMbIMWU He 3aHN-
Mancs, a K CBOen runoTese npuiuen, nlyyas opueHTaumio
ryceHu. MNpowno Hemano neT, npexJje Yem ero Aorajka
Obina npumeHeHa K NéTy HOYHbIX HACEKOMbIX Ha CBeT.
CerogHs OHa NPUHATA HAMBONBILIMM YNCNOM YHEHbIX -
OAHaKO 3TO He 3aKpbIBaeT NyTH ANs HOBbIX rmnores. Tak,
poccumnckn aHTomonor lfeoprun fopHocTaes Npeanono-
XWN, 4TO Hanbonee 3HaYUMMbIM HOYHbLIM «MasikomM» s
HaCceKoMbIX B NpUpo/e cnyxXar ynbTpacdroneTosbie nyyu
OT HaxoAserocs 3a ropu3oHTOM CONHLA (3peHune Hace-
KOMbIX, B OT/IM4ME OT HALLero, 3axoauT rnyboko B yneTpa

tOHbi apyauT

¢uroneTtosyio obnacib). 310 0bbACHSET, NOYeMy ynsTpa-
¢roneToBbie Nnamnbl NPUTATMBAOT HACEKOMbIX ropasao
cunbHee 0bbIYHBIX, a Tem bonee - KEPOCUHOBBLIX.

Ho 1 Ha 310M 3aragku HOYHOTO NéTa HaCeKOMbIX He
KOHuatoTca. U3BECTHO, CKaxem, 4TO B HEKOTOPOW MecT-
HOCTK 0BUTaIOT NATL BUAOB OAHOIO POAA XYKOB-
craunuHOB. Bce OHM O4eHb NOXOXMU APYT HA Apyra Kak
BHEwWHe, Tak 1 No 0bpasy xun3Hn. Ho ecnm BKNOYUTL
HOYBIO Ha ynuue namny, NPpeacTaBUTeN OfHOro 13
BU0B NPUNETHT BO MHOXECTBE, NpefcTaBUTeNn Apyroro
~ B rOPa3/lo MEHbLLEM YUCNe, a XYKOB TPEX OCTanbHbIX
BMA0B MOXHO HEe HANTK BOBCe. AHANOTMYHbIE NPUMEpbI
M3BECTHBI W AN HekoTopbix babouyek. M HUKTO Noka He
3HaeT, YeM 0DBACHUTL 3TN pasnuuus.




ﬂ tOHbIi apyauT

Y1o Tam BHyTpm'7

KOHEYHO, 3HaeLlb 0 pannu -
BUAe aBTOMOOUNIBHOIO CNOpTa, B
b' KOTOPOM COpPeBHOBaHMUA NPOBO-

) AATCS N0 Aoporam o6uero nonb-
30BaHUS — NO rPYHTOBbIM, acanbTOBbIM UMK
NOKPbITbIM CHErOM, CTOBOM, NO TeM, No KOTo-
pbim Tebs,, Hanpumep, BO3AT Ha Aavy. KoHeyHo,
Ha BpeMsi COPEBHOBAHUI 3TU OTPEe3KMU J0por
nepeKpbIBalOTCA, U MO HAM MYATCS TONBKO Cnop-
TUBHbIe aBTOMOOUNN.

MaLumHbI, y4acTBYyIOLLME B paniuv, BHELWHe
OYeHb NOX0XW Ha 00bl4YHble aBTOMObUAN. Ho
yygeca, KOTopbie AeMOHCTPUPYIOT TOHLLMKN Ha

MHA ,

Tpacce, NPOCTO HEBO3MOXXHO NOBTOPUTHL Ha ce-
PUAHON «rpaXkaaHCKOW» MalumHe. TexHUu4eckn
HeBO3MOXHO U BA0BGaBOK cMepTenbHO OnacHo.
Mo3Tomy Ana pannuinHbIX TOHOK MHXeHepb! B
OyKBanbHOM CMbiC1e J10Ba CTPOSAT CrneLuanbHbIN
CrOPTUBHbIV aBTOMOOUNb. B Takoi MawmHe by-
AeT 04eHb HeKOM(OPTHO e3AUTb No ropoay, 3aTo
Ha COpPeBHOBAHUAX 3TOT aBTOMOOUINb cnocobeH
NPUBE3TU COPTCMEHa K NPU30BOMY Noauymy, a
B KPUTUYECKOWN CUTYaLMM — CNaceT XXU3Hb...

JlaBait NOCMOTPUM, KaK Xe 13 006bI4HOoro 3a-
BOJACKOro asToMobuns nony4aercs paniunHbin
Gonua.

& Ha 5TOM 3Tane aBToMobUb TepseT BoMbLUYIO HacTb LWYMOU3ONALMMA: 3TO B
fopopae HyXHO, 4Tobbl aBTOMODOWNL pabotan 6e33By4HO, @ Ha rOHKe 3N1eMeHTbI

0bune NpakTN4eck HEBO3MOXHO pPa3roBapueathb pyr C ApYromM — B HeM
CNbILLHO TONbKO peB MoTopa. Ans obLieHWa Mexay NIoTOM 1 WTYPMaHOM i




NomHa BOSPCKAS

lNo npaBwnam cOpeBHOBaHWM, B [iBUraTene aBToMobuns onycTumMbl
TONBKO MUHVMasbHbIe AopaboTtkum. MoTok Bo3ayxa, Heobxogumoro ans
paboTbl MOTOPa, CTPOrO OrpaHnYeH CcreuvanbHou Wanbow, kotTopas Hasbl-
BaeTCA PeCcTPUKTOPOM. HacTpanBaTbCst MOXKET TONLKO 3MEKTPOHHAA CUCTemMa
ynpaeneHuns, NpU4eM HaCTPoMKa UAET Mo KOHKPETHOMO NUIOTa — B 3aBUCK-
MOCTW OT ero ocobeHHOCTen BOXAeHWA NoAbupaloTCca Takue XapakTepucTu-
k1 paboTbl ABMraTens, Kotopble fafyT UaeanbHbIA pesynsrat npu Miobbix
“0bopotax MoTopa.

& B pannniHbIn aBTOMO-
§ Ounb ycTaHaBNMBaeTCs
b cneuuanbHas Kynadkosas 4
kopobka nepenay, koTopas
no3sonset BbICTPo nepe- 4
KIio4aTh CKOPOCTU, He
BbIKMMas CLEnneHns:
Be[lb Ha rOHKe CHeT NaeT
OykBanbHO Ha [ONW CekyH
*lbl, @ TEMN ABUXEHUA B
% dPannu scerga peaHbIi — 1@
 CBA3KM NOBOPOTOB Pa3HOM
KPYTU3HbI, TO MakCMarnb=
Hoe yckopeHue 1 3 d
SHbIA NONeT.Gl

apannensHo C yKpenneHuem Ky308a B Hero
* BATPaVBaeTCA kapkac besonacHocTK. I1a CNoX- ‘.
Has KOHCTPYKLMA U3 MeTannmn4eckmx Tpyb aonx- «111
Ha BblOEP>KMBaTb OFPOMHbIE Harpy3ku B Cllyvae _QI’ 3

aBapum Ha Tpacce. Kapkac 6e3onacHoCTH n3ro- &
TaBIMBAETCA TONLKO U3 CTann, KOTopas npu o
yAape rHeTcs, HO He NNIOMaeTcs. § ?
CobpaHHbIn kapkac 6e3onacHocTi (oTaensHO ‘.'-(- .
OT aBTOMODWNA) [ONXKEH BbIAEPXXMBATL BEPTU- ¥

KanbHYI0 Harpysky, B 7,5 pas npeBbllUaloLLyto BEC -

2 aBTOMODUNSA C 3KMNAXEM. %

¥ o "



32 3pyanT

B noaeecke aBToMobvna paspelleHo
MEHATb aMOPTU3aTOPb! U NPY>XXUHbI.
Mopeecka HacTpaMBaeTCs ANA Kaxaou
KOHKPETHOW roHKW, @ MHOrda U BO Bpe-
M$ CAMOro COPeBHOBaHWSA, KOrAa aBTo-

MOOWUNb 3apyNBaeT a CepBUCHbIN BOKC.

Y100bI aBTOMOOMNL XOPOLLIO CAYLIANCs
pyns, CNOPTUBHYIO NOABECKY AenatoT

04eHb XXECTKOW, MO3TOMY TPACET B pan
NIMAHOW MalLlMHE HEMWTOCEPAHO, TaK
4TO BOMLLILCA BbINETETb M3 Kpecna.

_ Yo Tam LT,

PeMHu Be3zonacHocTn . :

371eCb TOXe 0cobble,
NATA- UK LLeCTUTOHEeY -
Hble, KOTOPbIE MAEANbHO
NAOTHO NOATArMBAIOT
CMOPTCMEHA K Kpecny w1
[lep>XaT Tak Kpenko, 4To
Jaxe ecn asToMobunb
NepeBepHETCA Ha KpbILwy,
FOHLLMK He BbiNager.

A BOT paccTermBaioTcs 311

PEMHM OHUM BbICTPbIM
HaXaTheMm pbldaxka —

Ha cny4an, ecyiv Hy>XHo
OyneT Cpo4HO BbICKOYUTD
13 MaLUWHBL.

Brnipoyem, 13 CNOpPTUBHOIO
Kpecna Tak NpocTo He Bbine-
I TviLb. Ero HasbiBaloT <KOBLUY

& 13-3a QOPMbI CNIUHKK, KOTO-
' past MaKkcuManbHo obeperaet
NO3BOHOYHMK NunoTa. B oT- '
nmyme ot 0bbI4HBIX aBTOMO-
DUNbHBIX Kpecen, y KOBLUIEN
HET perynMpoBOK YCTaHOBKM:
OHW Cpasy HacTPauBaoTCA
MO KOHKPETHbIN 3KMNax, U
NOABWHYTb MX CMOTYT TONbKO
MexaHWKKM B bokcax.

IKak B CanoH, Tak v B MOTOPHbIU
BROTCeK BCTpaMBaeTCa CUCTemMa noxa-
=POTYLUEHNA — HeCKONbKO (POPCYHOK,
$8 < PacrbiNAOLIAX OrHEracsaLLmIn CoCTaB.
2 [lna npuBeaeHns CUCTeMbI B AeW-
CTBME eCTb CneLnanbHas KHomnka, 4o
_‘ KOTOPOW Nerko MOXHO A0CTaTb, AaXes
B ECNA 3KMNaX Harnyxo NpUcTerHyT
EbeMHamMm besonacHocTu. Kpome
fIOr0, BKTIOYNTb CUCTEMY MOXKapOoTy -3
eHuA 1 0becTo4nTL aBTOMODUIL
BIMOXXHO U CHapy>Xu. [na 3toro me
flepeiHVM KanoTtom v noboBbIM
CTeK/I0M yCTaHaBIMBAOTCA ABa Cre




{OHbI 3pyauT E

Hy BOT, Tenepb OCTanoch YyCraHOBUTb YINEnnacTMKOBYIO 3aLLi-
Ty [HWLL@ aBTOMODWNSA, NOCTaBUTL LUTYPMaHCKKe npubopsl,
BMOHTMPOBATH MEepPeroBoOpHOEe YCTPOWCTBO... XoTenock Dbl cka-
3aTb, YTO TEMEPb HOBLI aBTOMOBKNL FOTOB BLIUTK Ha CTapT, HO
3TO He TaK: ero NPeACTOUT eLLe MHOTOMY «Hay4uTb», BykBanbHO
Ha oLLynb MeHss 1 noabupas Bce HeobxoavMble HaCTPOVIKM.
Brnepenm MHOro TPEHWMPOBOK, TECTOBLIX Bble34,0B. HO paHo 1w
MO3AHO NUMOT, WTYPMaH 1 aBToMobUb NOYYBCTBYIOT, YTO CTanu
OLHUM ClaxeHHbIM opraHn3mMom. M Toraa oHm ByayT rotossl
_pobexaarb.

KoHe4Ho, BO Bpems FOHKM CyyaloTcs 1 asapum. Ha
TaKMx CKOPOCTAX 0DbIYHBIN aBTOMOBUNL pa3dbuncs bbl B
neneLuKy, 1 UCXoL COPEBHOBaHUIA Mor Bbl BbITb Tparuy-
HbIM. HO He 3ps Xe WHXeHepbl Tak 40N rOTOBUAN Maluv-4
HY K BbIXOAY Ha Tpaccy! Mexay npoyum, bonbiue Bcero
Hec4acTHbIX CNTy4aeB MPOMCXOAMWT C NapaLIoTUCTaMK,
fPbIraloLLIMMM CO 3AaHWIA UNW CRYCKAIOLLIMMWUCA Ha ﬂbl)i(&xl

C FOPHbIX CKJIOHOB, a Tak>Xe C naﬁaepaMm —nogbMu,
3aHUMaIOLLIMMMCA MOABOAHBIM MNflaBaHMem. A BOT pannu




NOAMAUCKA

C AI06Oro mecsua,
Ha Al06OH CPOK,
B AOOOM NOYTOBOM OTACACHMM.

MoanucHble NHAEKCbI:
no katanory areHtcrBa «Pocnevats» - 81751;
no karanory «Mouta Poccun» - 99641
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CACAYIOWMIH HOMEP XKYPHAAA NOABUTCA B NpoAaxe 26 mapra




