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® A3y4ynTb nCcTopuio pasBuTus
BO3AyXonJsfiaBaHUA.

® O3HaKoOMUTbLCSA C ObnacTAMU NPpUMEeHeHuUs
a’3pocTaToB.




®Bo3dyxonnaeaHue

(a9pOHaBTUKA) — ynpaBnsiemblie unu
HeynpaBnsemMblie NosfeTbl B aTtMmocdgepe
3eMN Ha neTaTenbHbIX annapartax
rierye Bo3ayxa (B OTNN4M
NCNOSMb3yHoLlen n
annapartbl TS
BO3A4yXxa).




UcTopuio pasButus
BO3AyXonnaBaHUs
MO>XHO CMeno
Ha4vyaTb ¢ Muda o6
Ukape n [leaane.
YXe B Te
cTapoAaBHMUe
BpeMeHa YyenoBeka
He nokugana

MbICIb NOOHATLCSA
R RO2RNAVX NONOOHO




OaHaxpabl, cuaa y mops, lepan nogHAn rrnasa B
LULMpPOKOe He60o u noayman: «.. [lTuubl paccekaroT
KPbINTbAMM BO3AYX U NETAT Kyaa XoTAaT. Pa3Be yenoBek
XyXe NTULbI»

U emy 3axoTenochb caenaTtb cebe Kpbifibsl, YTOObI
yneteTtb . OH cTan coounpaTtb nepbs 00MnbLUINX NTUL,
UCKYCHO CBfi3blBaN UX NIbHAHbIMU KPENKMMU HUTKaMU U
cKpennsan BockoM. CKoOpo OH caenan YyeTbipe Kpblna -
ABa ons ceba n aosa ana ceoero cbiHa Ukapa.
[MepeBA3bI0 KPEeCT-HAKPECT NPUKPENSIANUCH KPbINbS K
rpyamv U K pykam.

U BOoT HacTynun geHb, korga [legan nonpoboBan
CBOMU KpbIfibs, Hagen v, NNaBHO Maxasi pykamu,
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PaHo yTpOM oTeL U CbIH ynetenu ¢ octpoBa KpuTa.

HeHb pasropancs, cornHue NoagHANOCb BbICOKO, U
FIy4m ero Xrrnm Bce curibHee.

OcTtopoxHo neten [depan, aepXacb 0rnuxe K
NOBEPXHOCTU MOPS U OOA3NUBO OrnNsAAbIBariCA Ha CbiHa.
A Vkapy no ayuwe 6bis1 BONIbHbIN NOJIET, U OH NOAHANCA
BbICOKO BBEpPX, K CaMOMY COJSTHLY.

MNMop xapknmun nydamm pactass BOCK, CKpenssBLIUMN
KpbINbA, Nnepbsa pacnanucb n Ukap ynan v ncyes B
rmyouHe mops.

B otyasgHuu onyctunca eaan Ha nepBbIU
BCTPETUBLLUUUCA €My OCTPOB, CIioMart CBOMU KpbINbA U
NMPOKIASZ CBOE UCKYCCTBO, NoryousLuee ero cbiHa.

Ho noan 3anoMHUNu 3TOoT NepBbLIN NOJIET, U C TEX



Uaoa no ctonam
MUMDUYECKNX repoes,
nepBble
n3oopertatenu
reTaTesibHbIX
annapartoB TOXe
CHabXxanu ceBoun
AeTULLA KPbINIbAMMU, HO
pa3ragatb BeJIMKYHO
TauHy nosneTta He
VAOA3ARANOCKL OUVAHL




III B. 1o H.5. — B Kutae nzooperen
BO3YLUIHBIN 3MEMu.

I B. H.3. — cpeay HEKOTOPBIX YYEHBIX-
WCTOPUKOB CyllleCTByYeT MHEHHEe, YTO
MepyaHCKUe UHAeUL bl OBIaJe/Iu
MCKYCCTBOM CBOOOHOTO ITOJIEeTa.

VI B. H.3. — B OOHapy)XeHHOU
Y4€eHBIMU PYKOIIMCHOU KHUTE
IpeBuero Kurasa «Bceoobemamomee
3epPKaJi0 UICTOPUH» MOJIEHO BCTPETUTh
CBUETe/IbCTBA II0JIETOB Ye/JI0BeKa C
IIOMOIIBIO BO3AYUIHOIO 3Mesl.

1271 I. — UTAJbAHCKUU
nyremecreeHHUK Mapko Ilono Bo
BpeMs nyrewmecrBus B Kurau cran
CBUeTeieM YIUBUTEe/IbHbBIX MOJ1eTOB
qyel0BeKa, IPUBA3AHHOTO K
OIrPOMHOMY BO3JyIIHOMY 3Me€IO0.




B uioHe 1783 r. ppaHLUy3bl — OpaTbA
Xozed n AtbeH MoHron:s pi 2
COOPYAUNM BO3AYLWHbIN Wap —
aspocTtat. OHM HaNONMHUIU ero TensnbiM
BO34YyXOM, a B MPUKPENSIEHHYI0 K HeMy
KOP3UHY nocaagunu netyxa un 6apaHa.
LLlap nogHsanca B He60O U 3aTem
Gnaronony4Ho Npu3eMsunncs.
Y6eamBWUCH, YTO NOABLEM B BO3AYX
He rpo3nUT ONacHOCTbLIO, CTanm netaTb
Ha BO3AYLWHbIX LWapax u noau.
lMepBbLIKM Takon NoneT coBepLUUnn B R
HosIbpe 1783 r. hpaHuy3bl MMunaTtp Ae !‘”‘f“""
Po3be u a'Apnang. LLlap npoaepxancsa B |
BO34yXe 25 MUH.

Hayanacb 3pa Bo3gyxonnaBaHUS.
lNepBbie noneTbl Ha asapocTaTax obinn
pa3BreKkaTesibHbIMMU.




® A3pOCTaT (ynpoLwEHHO U He BNOMHE TOYHO —

BO3AYLHbIU LWWAP) — netatensHbIN annapar
Jie24e BO3ayxXa, UCNoONb3yHOLWMU ANA noneTa
NOABLEMHYIO CUJTY 3aKIKOYEHHOro B 000ro4ke
rasa (Mnu HarpeToro Bosayxa) ¢ NNIOTHOCTbLIO
MEHbLUEeU, YeM NIOTHOCTb OKpYXXalLlero Bo3ayxa




PaznuyalotT npuBsA3HbIe, CBOOOAHOMNETALLME U
a’spocTaTbl C ABUraTtenem — aupuxaonm.

Mo TUNY HANOJIHEHUA a3POCTAaTbl ACJIATCAH Ha:

® ra3oBbleé — wapnbepsbl, TenJfoBble —
MOHronbgbLep.LI,

® KOMOMHUPOBAHHDbIE — po3bepkl.

Ona HanonHeHUA wapsibepoe paHblue LLMPOKO NPUMEHSASIUCH
BOAOPOA U CBETUNbHbIU ra3; HO 3TU ra3bl FOPHOYU, @ UX CMECU C
BO34YyXOM B3pbiBOOMNACHbI, YTO AeslaeT NOseT Ha a3pocTarTe,
HanosIHEeHHOM TakKUM ra3om, HeCKONbKO PUCKOBaHHbIM
npeanpusaTueM, NO3TOMy B HacTosiLLee BpeMs OCHOBHOM ras
ANA wapsibepoe — UHePTHbIN renun. OCHOBHOM HEAOCTAaTOK
renma — ero CpaBHUTESNIbHO BbICOKas CTOMMOCTb.
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1709 r. — cyuwjecTByeT
npeanosioXXeHne, YTo KOporsib
MopTyranuun BCcTpe4aricsi C HeKUM
BapTtonomey an N'ycmaHom, KOTOpbIN
B MPUCYTCTBUU KOPONEBCKOIro
ABOpa coBepLUnn NoneT Ha
BO34YLIHOM LIape, HarnofIHEHHOM

TennbIM BO34YXOM.
1731 r. — nogba4uun Hepexrtey,

PypBUM U3 PAAzaHu coBepLuns oauH
U3 NnepBbIX NOJIETOB B He0O,
KOTOpPbIU BMOJSIHE COOTBETCTBOBAaN
BCEeM NnpaBunam Bo3ayxonsaBaHusl.
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1783 r. — noa pykoBoacTtBoM npodheccopa Xaka LLlapnsa 6patba Pobep
NOAHANUCHL B BO3AYX HA BOAOPOAHOM Luape U3 LWerika, NOKpbITOro
CbIPOU PE3NHON — Kay4yKOoM.

1794 r. — Bo ®paHuum 6binm chopmMUpoBaHbl ABa OTPSAAA BOEHHbIX
Bo3ayxonnaBaTteneu crnyxo6bl HabnoaeHUA noa ooLWMM Ha4YanbLCTBOM
X. KyTtTtens.



BosayuHble wWwapbl
cTanu NpUMeHATb AnA
Hay4HbIX U BOEHHbIX
uerien. PyCCKMU XMMUK
0. . MeHpeneeB
BOCMNOSb30Barcs
BO34YLUHbIM LLAPOM
ansa HaonwaeHus
COJIHEYHOro 3aTMeHus
Hapg obnakamu. OgHako
a’3pocTart neten He
TyAa, Kyaa HY)XXHO ObIno
BO3A4YLUHbIM
nyTewecTBeHHUKam, a
KyAa HecC ero Betep.
[MoaTomy
BO34yXonsiaBaTtesien He
ocTaBIsifa MbiCJb
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® ®dDpaHuUuy3CKuu nsoodperarenb
A. Xudbdap noctpoun B 1852
curapoobpa3HbIN a3pocTaT —
AUpnXKadnb ¢ BO3OYLWHbLIM Py
N rPeOHbIM BUHTOM,
NPUBOAVBLLMMCA BO BpalwieHy
HeOonbLON NapPpOBON MALLUUHOMW.

® Oupuxabnu, K coxaneHuto, 6bINY rpPOMO3aKy,
HeYKII0XXU 1 TuXoxoaHbl. loaToMy UX BbITeCHUNU

Apyruve netatenbHble annapaTbl — camMoneTbl U
BepTOneThl.




[MpocTenwee npumMmeHeHne asapocTaTta
onpeaesnssno TONIbKO METeOpPOosiIornyec
uenu: Ans nogbemMa HebornbLIOoro 6nc
annapaTtypou, usmepsroLwien temnepaTtypy u
BNMa)XXHOCTb Ha 3ajJaHHOM BbICOTE; CBOOOAHOE
nnasaHue, C nocrieayrowen nepepaden
UH(opMaLum no paguocurHany. Hago
OTMETUTb, YTO OOOJSTOUYKM TAaKOro aspocTtaTta
BbIMOJTHAIOTCA U3 YNCTOrO NaTekca
(cneuuanbHO 0OpPabOTaHHOrO COKa Kay4yka).
TonwuHa " X NPOYHOCTbL , MO3TOMY OHU
OTHOCSITCH K ONAHODA30BLIM KOHCTDVKLIUSIM



Bo Bpemsa Btopou MUPOBOU BOUHDI
a’3pocTaThl LULMPOKO MPUMEHSASIUCHL ANS
3alWnTbl rOpoaoB, NPOMbILUSIEHHbIX
panoHOB, BOEHHO-MOPCKUX 6a3 u gpyrmux
00BLEeKTOB OT HanageHus ¢ Bo3ayxa. [lencreune
a’3poCTaTOB 3arpaXxaeHus ObINio pacCcYnUTaHoO Ha
noBpexaeHne CaMosieTOB NPU CTONTIKHOBEHUM C
Tpocamu, 0605104KaMm UnNu noaBeLinBaeMbIMUM Ha
Tpocax 3apsgamMu B3pbiBYaToro sewecrtsa. Hann4yue
B cucteme NBO aspocTaTtoB 3arpaxgeHus
BbIHYXXano caMorseTbl MPOTUBHMUKA NeTaTb Ha
OonbLlNX BbICOTaX U 3aTPYAHANO NpuLeribHOe



® lepBble xe 60M c HeMUaMU
nokKasanwu, YTo cpeacTtBa Ha3eMH
BU3yaribHOU U ONTUYECKOU pa3Be
He MOryT paboTaTtb Ha BCIO rnyoum
00OpPOHbI NPOTUBHMKA. JTa 3aAa
Obliyia BO3/10XXKeHa Ha caMoneThl
KOPPEeKTUPOBOYHOU aBNaLUN U
al’pocTaTbl apTUINSIEPUNCKOro
HabnoaeHus. Ctpenswme 6aTtapen Bpara ¢ HUX MOXXHO
ObINI0o HAbNAaTb Ha pacCcToAHUU A0 20 KM, a KOJFIOHHbI U
XXerne3HOoAOpPOXHbIe cocTaBbl - A0 25 KM. UHoraa pacyetam
aspocTtartoB HabnwaeHus (AH) ctaBunucob 3apgayum
nepcnekTuBHoro cororpacpmpoBaHns MECTHOCTMH,
NpPoBepPKN MaCKNPOBKU CBOMUX BOUCK U apyrue. Bo Bpemsa
BOUHbI B HaLLen apMuun ObINIO AEeBATb




@ B Poccum BO3A |
ycnexu yxe B XIX B¢ Kpome BoeHHO!
Bos,qyxonﬂaBaTehzﬂ'oro 3rpsga Ha Bonkosom
oJIe, I7ie Ka O/ COBEPIIAIACH IIOJIEThI U
leJIaInCh Pa; BbI€ OIbITHI, IIPU

Texgamd e CcKO 'cTBE 0Opa3zodancs HO

IBHBIN OTHEII, PBIN
%
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CerogHsa asapocTtat — ogHa u3 coopm acheKkTuBHOro
cpencTBa peknambl, 0003peBaemMoe Co BCex CTOPOH. Ux
OObIYHO Ha3bIBAKOT «PeKflaMHbIe a3pocCcTaTblI».

Kpome peknamsbl oekopupoBaHHble NOAOOHbLIM OOpa3om
a’3pocCTaTbl LULMPOKO NPUMEHSAIOTCSA B UHAYCTPUN
npasaHuka. Kak nokasbiBaeT npakTuka, npuMmeHeHue
a’3poCcTaToB ABMNSAETCA OAHUM U3 Haubonee 3achPeKTUBHbIX
BUOOB NPOMOYLUEH-aKLUMN.




AsapocTaTbl, UCMONb3YyITCA AN TPaHCNOPTUPOBKU(TPerneBkun) neca. OHu
npeacTasnsaoT cO60N TPOCOBYHO MOABECHY CUCTEMY, JOMOMHEHHYO
nogbeMHOM cunown . TpeneBka jieca adpoCcTaTaMy CBOAUT K MUHUMYMY
3aTpaThl HA CTPOUTEIBCTBO IOPOT P OCBOEHUH JIECHBIX MACCHBOB Ha
TPYAHOZOCTYITHBIX CKJIOHAX Ml TOPHBIX XpeOTax. TpeseBKa mpu MOMOIIM
ad3pOCTaTOB HauboJIee MpeANOYTUTE/TbHA HAa KPYThIX CKJIOHAX CO CIOKHBIM
ropHbIM pestbepoM. OHa TO3BOJIsIET pa3pabaThIBATh CKJIOHBI C BBIITYKJIBIM U
BOTHYTHIM TPOdHIeM, TIPOU3BOAUTH TPEIEBKY XIBICTOB “HA MOABEM , CO3/IAET
ycioBus st 6e3onacHOM paboTtsl. OcBellleHUe HA TPULIEITHOM
060pyI0BaHWH TTO3BOJIsIET PabOTaTh JaXke B TEMHOE BpeMsi CYTOK. Buay Toro,
YTO aDPOCTAT PACIIOIOXKEH MPSIMO HAJI TAYKOH OpeBeH, NMPU MOAbeMe
COXPAHSIETCS MOAPOCT, He HApYIIaeTCsl TOYBEHHbIN MTOKPOB.



KOMMYHUKaLNU - B HacToswmm
MOMEHT 3TO Haubonee
nepcnekTuBHasa cpepa NpUMeHeHuUs.
A3spocTtaTt cnocobeH HeCTu Ha bopTy
paguonepepaTtynku, padborarowme B
peXxumMme NpPAMOro BUOAEHUS, a TaKxe
undpoBbLIe NnepeaaTyYUKM ronoca u
AaHHbIX. OHM UrparoT OrPOMHYIO
pornb B obecrnevyeHUn HageXxXHoun
CBSI3U B FOPHbIX paOHaX, CeBepPHbIX
TEePPUTOPUAX U T.A.




HayuHble uccnenoBaHuUs- A3pocTaT MOXET NogHMMATb Ha

60/1bLUYI0 BbICOTY pa3/nmyHoe HaydHoe obopyaoBaHue n npmbopsl
ANsl 9KOOrM4yecKkoro MOHUTOPUHIA, reosiorMyeckon m

reopunsnyeckou -
pa3Benku, nccneaoBaHum
pPacTUTENbHOCTU, 3EMHOM i
N BOAHOM NOBEPXHOCTMH,
paAnoSIorMyecKkoro
KOHTPOJIS M MHOTUX e
APYUX Hay4YHO-UCCNeno- s st
BaTeNbCKMUX Lenen. o




HabnroaeHue- Aspocrar cnocobeH ysennuntg.
9P EeKTUBHOCTb paboThl U pagnyc AeNCTBUS -
COBPEMEHHbIX MePEHOCHbIX PAAAapoB, YTO NO3BONSEILEL
yCreLwHOo NCNnonb3oBaTh adpocTaTHbIN KOMMMEKC Angd
HabnaeHns 3a XONMUCTOM MECTHOCTLHIO. Takke KOMMNEKC
MOXXET ObITb OCHALLEH YNPaBnsieMon C Ha3eMHOIo NYHKTa
KamMmepou BbICOKOIo paspeLlleHnsa B BUAMMOM N MHAPpaKpacHOM
ananasoHax anst UICNonb3oBaHUs ero B Ka4eCTBE MOLLIHOTO
cpeacTBa HabnogeHus 3a NpUrpaHNYHbIMN TEPPUTOPUAMMU C
bonbLMM pagnycom OencTens (cM. Tabnuuy). BoamMoxxHo Takke
NPUMEHSATb aspocTaT Ansi PaHHEro 0OHaPYXXEHUS NECHbIX
noXapoB, HabnaeHUa 3a TeppuUTopmnanbHbIMU BogaMu,
oOHapykeHuns1 DpakOHbLEPOB U KOHTPabaHAMNCTOB U T.A.




= ® BospgyxonnaBaHue
cerogHs — 3To

n npodeccnoHanbHbIN
CMopT, N 3aXBaTblIBaloLLee
3penuiie, ¥ HOBbIN BUA,
pa3BnevyeHnu. Kpaco4yHble
decTBanu Bo3ayLUHbIX
LIapoB,
Bo3ayxonnaBaTesibHble
doumecTtbl U gpyrue
CMOPTUBHO-

pa3BreKaTesnbHble
cobLITUAG NTNOYORAT




MHorue n3BecTtHble
NMONMTUTUKWN, aKTePbl,
MY3bIKaHTbI

n On3HecMeHbl cerogHs
yBNeKarTcs
BO34yXonsfiaBaHMeM.

U 3170 BnonHe
o0bsicHuMo. HemHoro
OCTPbIX OLUYLLEeHUN,
nspsigHasa dousnyeckas
Harpy3ka v HU C Yem
HecpaBHUMOe oLlyLleHne
nosieta — BOT YTO TaKoe
Bo3ayxonriaBaHue.




® VcTopus pa3BuTUA BO3QyXONsaBaHUA COOEPXUT
MHOIo MHTepecHon uHopmaumn.

® AjspocTaTthbl LLMPOKO UCMOSNb3YHOTCA B Pa3NUYHbIX
obnacTax.

® AspocTaTbl UMEKOT OornbLUMe NepcneKkTUBbI UX
AanbHenwero NpUMeHeHNs , OHN 3KOJNTOrNYeCKMU
Oe3BpeaHbI U MOryT 3aMeHUTb bornee BpeaHble
BUAbl TPAHCNoOpTA.



Ha Vill MexxpyHapoAHOM MHBECTULMOHHOM (popyme B
Couu u B pamkax MexayHapoaHOro aBnakocMm4ecKoro
canoHa (MAKC-2009) 6bi1510 3aKnO4eHO cornaLlieHume o
HaMepeHUsX Mo CO3AaHMI0 B I. YNIbSIHOBCKe NPOU3BOACTBA
aspocTaTuyeckoro netarenbHoro annapara (ATJ1A)
cdopmbI «rieTalowen Tapenkn» Ha 6ase npeanpuATUA
«ABuacrtap».

. Y>xe cem4yac U3BeCTHO, YTO B Yn
co3gaHa npon3BoAcTBeHHas 6a3a an
U3roTOBJIEHUSI 3KCMepUMeHTanbHoro™s
o6pasua, a 3aTemM U NMNHENKK annapaTW, \
OONbLLUOU rPy30NOoABbLEMHOCTH
(oo 600 TOHH ).




Takxe ATJIA no3BonseT nepeBo3NTb 6MOYHO-MOAYIbHbIE
KOHCTPYKLUMN C MecTa COOPKU Ha MEeCTO HenocpeacTBEHHOMU
yCTaHOBKU, TeM CaMbIM 3HAaYUTENbHO COKpaLLlakTCA pacxoabl Kakoro-
nuoo npeanpuATUA TONJIMBHO-3HEPreTU4YeCcKoro KoMrnnekca Ha
TPaAHCNOPTUPOBKY HerabapmMTHOro ra30XMMmM4eckKkoro ooopyaosaHumsa B
TPYAHOAOCTYMHbIE PErMOHbl CTPaHbI U €r0 MOHTaX.

J1A MOXXHO UCnonb30BaTb Kak YHUBepcasribHYH TPAHCMOPTHYHO
CUCTeMy ANA NepeBO3KU 0COO0 CNOXHbIX, KPyNMHOrabapuTHbIX UNun
TAXerloBeCHbIX rpy30B.

AnnapaTt KpauHe He06Xxoa4MM B paOHaxX Ype3BblYaMHbIX CUTyaL NN, B
TOM YUCIie U NPU TYLUEeHUN NoXapoB. Bo3MOXHO ncnonb3oBaHne
Hapy>XHbIX rOHAON B Ka4eCTBEe CHapPSXXeHHbIX MeAULMHCKUX MYHKTOB U
ornepaumoHHbIX OJIOKOB, NaCCaXXUPCKNX CarioHOB, CafloHOB C KaloTaMu
(TPAaHCNOPTHO-TYPUCTUYECKMN BapUaHT), a TaKKe NoaBeCcoK AnA
BbINOJIHEHUSA cneuuaribHbIX (hYHKLUA — NOXAPOTYLUEHUS,
cnacartenbHbIX onepauun B 30HaX CTUXUUHbIX 0eaACTBUN, ONA Lenewn

0060pOoHHOro KomMmnnekca, cesasu u 1.n. Noatomy MYC Poccum
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® «HebecHbIN TPYKEHHUKY. - radeta «KpacHaga 3Besga»
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