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BosayxonnaBaHue (a3apoHaBTUKaA) —
yrnpasnaemMbie Unm Heynpasnsaemble MNoneThbl B
aTMocdoepe 3eMrnun Ha nNeTaTernbHbIX annapartax
Jiea4ye BO3ayxa
AspocTaT (ynpoLEHHO —BO3AYLUHbIN LWap) —
netaTtenbHbIN annapar /iea4ye Bo3ayxa: ra3oBble —
LLIapnbepbl, TENNOBbIE —MOHIONbMPbeP:I

Oupunxabnb (oT dop. dirigeable —
ynpasnsgemMbin) — netaTtenbHbIM annapar nerde
BO3[dyxa, aspocTaT Cc Asuraresriem, brnarogaps
KOTOPOMY OnpuxKabrb MOXeET ABUraTbCH
He3aBNUCMMO OT HanpaBfieHUA BO34YLUHbLIX MOTOKOB.
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C rnyookou
APEeBHOCTU noaun
MeJyTanum NnoaHATLCS B
BO34YyX, YTOObI NapuUTb
TamM NoaAoOHO nNTUuam.
MMeHHO UM OHM
nogpaxanu B CBOUX
nepBbIX NOMNbITKaX
OTOpPBaTbLCH OT 3eMIJIM.



bpatba MoHronbgbe

B 1782 roay 6patba 3TbeHH u XXo3ed MoHronbgpbe pewmnu
NPOoAEeMOHCTPUpPOBaTbL NOABLEM B BO34YyX, HAMNOMTHEHHON AbIMOM
00ono4Yku B BUAe wapa gunametpom 3,5 metpa n maccoun 154 kr.

Ycnex 6bin owenomnarwwmn. O6onoyka npoagepxarnacb B Bo3gyxe
oKono 10 MUHYT, NOAHABLUUCHL NMPU 3TOM Ha BbICOTY NOYTU
300 meTpoOB, 1 NponeTeria No BO34yXy OKOJSIO KUIIoMeTpa.




TTEPBbIE BO3AYLUHbLIE TTACCAXNPbI

777
e e YTOoOLI Npon3BecTu eLle
Gstn 6onblumni addekT, 6paTthba

| MPULENUAN K BO3AYLIHOMY

| Wapy KneTKy, KyAa nocaaunm

| OapaHa, YTKY n neTtyxa.

‘ . 370 6bINY NepBbIe Naccaxupbl

“peize | B UCTOPUN BO3AYXONNaBaHus.
| Yepes BoceMb MUHYT LIAP,

k| 4 npoAenas nyTb B YeTbipe

PR \ % KMnomeTpa, 6narononyyHo

EE S onycTuncs Ha 3emnto.




Yenosek nogHanca B o3ayx!

e Kaxxabiv nonet BO3AYLIHbIX
wapoB 6patbeB MoHronbobe
Npuonuxan nx K 3aBeTHOM
Lenu - nosieTy 4yerioBeka.

e U BOT 21 HOAOpA 1783 roaa
YyerioBeK CMOr oTopBaTbCH OT
3eMfn N COBepLUUTb
BO34YLUHbIN MONET.

* MoHronbhbep npoaepKancs
B BO3AyXe 25 MUHyT,
nporseTteB OKOJIO AEeBATH
KUITOMETpPOB
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U3OBPETEHME TTIPOZECCOPA LLUAPNS

OH n3rotoBuUnn 060M04Ky
Llapa n3 Nerkou LIesikoBow
TKaHU U NOKpPbIJS1 €€ pacTBoO-
pOM Kay4dykKa u ckunuaapa.
Kpome Toro, LLlapnb Obin
yBepeH, 4To MoHronbdbepoB
ras, Kak Ha3blBanu torga
AbIMHbIXA BO3AYX, - 3TO He
rnydwiee cpeancTBo AnA
co34aHuA asapocTaTUvyecKomn
noObLEMHOMU CUNbI.

OH cyuTan, 4YTo ropasgo
Oonblune BbIroabl CynnUT
ucnosrnib3oBaHMe BogopoAaa,
TaK KaK OH 3Ha4YUTENIbHO

nerye Bosayxa.



Ana toro 4tobbr AobUTbCA 6onblen NOCNYWHOCTU annapara,

LLlapnb npumeHUn HeCKONbKO HOBOBBeAEeHUM:
W, ..

Npu cHUXeHnn aspocTaTa
MCNONb30Baricsa KranaH,
YMEeHbLUAKLWKNUN KONMM4ecTBO
BoAgopoaa B Luape.

BannacTt (MeLwWwKn ¢ neckom nnu
ApooObLI0) copacbiBarcs, ecnum
Hago ObiINo HabpaTb BbLICOTY.

Bo BpeMsl nocagku akmnax
BblOpacbiBan u3 roHOoNbI AKOpPb
WU, TeM CaMbIM
ocTaHaBnuBanu rnorner.




TTEPBbLIM TTONET YENOBEKA HA LLWAPNbEPE

|

" 1 pexkaobpsa 1783 ropa
LLapnbep nponerten 5 KM,
3abpaBlINCb Ha HEObLIBanyro
ANs TOro BpeMeHU BbICOTY
2750 meTpoB.

NMpo6bbIB B 3a06na4yHoun
BbILLUMHE OKOJI0O norsyyaca,
nccrnepoBarersb
Gnaronony4yHo npusemMnuscs,
| 3aBeplIMB, TaKUM OOpa3om,

| nepBbIN B uctopun
BO3A4yXonnaBaHUA NoseT Ha
aspocTaTte ¢ 060M104KON,
HanosIHeHHOU BOAOPOAOM.




ASPOCTAT HAL NA-MAHLUIEM

ey A Alrni 7 %
Vantena 1765 e
.’5 -

)

B 1785 roay XaH lNbep bnaHwap
nocTpoun annapar, KpbIJibA
KOTOpPOro npmBoaunuChL B
ABUXeHMe yCUrimem pykK v HOr.

Y Hero nossBUNacb MbICIb

‘nepeneteTb Ha as3pocTaTe yepes

' JlTa-MaHLWw, agoKka3aTb TeM caMbIM

BO3MOXHOCTb BO34YLUHOIO

| coobOLieHna mexay AHrnven m
PpaHuuen.

' OTOT UCTOPUYECKUUN NeperneT, B
KOTOpPOM y4yacTtBoBanu bnaHwap

'nero Apyr amepuKkaHCKuun

sz AOKTOP [xedddppu, cocTosrncs
7" | 7 anBapsa 1785 ropa.



Bo3gyxonnaBaHue ¢ MOMEHTa
3apoXxaeHnsa ObINo NPU3HaHoO
ABOPAHCKON NpuBUIiermen.
NU3BeCTHbLI criy4yau, Koraa
NMPOCTONOANHLI, NOOAHABLUNECH
Ha BO34YLUHOM Luape, no
npu3emMmsrieHumn oObINn OUTLI
nrieTbMun 3a 0ep3ocTb, Nocre
yero ¢ cobnoageHnem Bcex
npaBun Bo3BeAeHbl BO

OBOPSHCTBO.

Unnroctpauma n3s apxmea bnonmoreku
KoHrpecca CLUA

Konnekuua opartbeB TuccaHabe



Om Med4Ymbl K rnpogoeccul

B anpene 1794 ropa Obin nspax
AeKpeT 00 opraHu3auum nepBoun
BO3AyXxonnaBaTenbHON POThl
dpaHLy3CKOMN apMuUmn.
Ucnonb3oBaHue dpaHuy3amMum
NPUBA3HbIX a3pPOCTaTOB,
noagHMMaBLINXCA Ha BbicoTy 500 m,
Nno3BOJIANO BECTU HabnoaeHnNA B
TbISly NPOTUBHMKA.
PasBeabiBaTenbHble AaHHbIe
nepegaBanMcb Ha 3eMI0 B
cneumanbHbIX KOPOOKax, KOTopble
CNycCKasiucb Mo LWHYPKY,

NPUKpenneHHoOMY K roHaorne.




-

—
- —— -

e " -

® '“-L -

»

N

4 > S
e b rd s ud VI ew e TSN
-

Hapsaay ¢ npyumeHeHuem
ans goTtorpadupoBaHns
CBOOOAHbIX a3pOCTaToB, B
Poccun genanucb
MHOIOYUCNEHHbIE MOMNbITKU
NCMoJSib30BaThb MNPUBS3HbIE
Lapbl, NpU4YemM rnocnegHnm
OTAaBasriocb ABHOE npen
NOYTEHUE, TaK KaK B
cBOO6OOgHOM

noneTe MOXHo ObINo
dooTorpadupoBaTth
OKPECTHOCTMH,

BbILLKM JOMOB U T.A4.



I

[locTtaBka NoOYTLI

\%
17 aBrycTta 1859 ropa
N3 aMepPUKaHCKOro \
wrata UHanaHa '.

cTapTtoBasn BO3AYLWHbIN LWap

C HeOObIYHbLIM ANA TOro
BpPeMEeHU rpy30oM — NMOYTOMN.

C Tex nop 3TOT AeHb
cunTaeTcs
AHEM pPOXAeHUA aBNanouThl.



LLiupokoe npumeHeHUe a3pOCTATHI HALWNU B FOALI

Benukou OTteuvecteeHHOU BOUHLI 1941 - 1945 rr.

Ha npussizHOM a3pocrtare B 010KkaHOM JIeHUHIpae
ObL1 YCTAHOBJICH MEePeAATYMK, TPAHCIUPOBABIIUN
nepsoe ucnogaHenue 7 cumponuu llocrakoBnya

AspocTtaTtbl HabnwaeHns
BeSiM apTUNNEepPUNCKYHO

pa3BeakKy, AspocTaTthbl 3arpaxxgeHus
KoppeKTMpoBanu ucnonb3oBanuckb B cucteme NBO
OFOHL 6aTapeil. ropoaoB, NPOMbILLSIEHHbIX

panoHOB, BOEHHO-MOPCKUX 0as.



CTpaTOCTaTI)I — 3TO0 BBICOTHbIE A3POCTATHI

C TepMETHYECKOH I'OH/10JI01, KOTOPbIE NMPeIHA3HAYCHBbI

JIS1 MOJIETOB B cTparocdepy, T. €. Ha BbicoTy 10-50 kM.
J1o mosiBJIeHMSI p€aKTHBHBIX CAMOJIETOB M
METEOPOJOrH4eCKHX PAKET CTPATOCTATHI
ObLJIM €IMHCTBEHHBIM CPEACTBOM, IO3BOJISIBIIUMHA :
NMPOBOAMTH HAYYHbIE HCCJIEIOBAHUS B BBICOKHMX CJIOSX !
arMmocdephbl. |

IlepBbiii B MUpPE HACTOSIIUN CTPATOCTAT OBLI
CKOHCTPYMPOBAH U MOCTPOCH MIBEHIAPCKUM YYCHBIM
Orwcrom ITukapom.

B 1931 roay B I'epmanuu Ilukap nocrur BoicoTsl 15 785 km. L I &

: >
boabliasi 4acTh CTPATOCTATOB ObLIA CIIPOCKTHPOBAHA M =~ 4 =& 7
coBepIInJIa moaéThl B 30-e roabl XX Beka. . LB R

Pexopa BBICOTHI JISI CTPATOCTATA
cocrapiasier 53 km (SInonnsn, 2002 r.)
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B 1852 roay dopaHuy3cknn mexaHuk AHpu Xuddap

CMOT npeBpaTUTb "CTosALEero B Bo3ayxe" B ynpaBnsieMoro.
OGorno4ka ero aapocrara Oblifnia y>xe curapooopasHomu.

YnpaBnanca gupunkaobns ¢ NoMoOLbIO MapoBOro Asurartens
MOLUHOCTbLIO 3 J1.C. U BecoMm 45 Kr.



LZ-1 - dupuxxabsib ¢ 6eH3UHO8LIM dsu2amesieM
men aoBuratesnib MOLWHOCTLIO 16 n.c. 1 annHy 128 meTpos.
Haxoguncs B Bo3ayxe 20 MUHYT C NATbIO naccaXmpamm Ha 6opTy.
Annapart nyoxo crywarncs ynpasneHusi n Tpedosan gopadoTKu.

"La France" - dupuxabnb LL.
PeHaHa u A.Kpebca. 1884.

Aimen »ecTknn Kopnyc u
anekTpoasuraTenb

MoLLHOCTbLIO 1,5 n.c.
AapocTar npeoaoner
pPaccTosiHue B 8 KM

CO CKOPOCTbIO 23,5 KM/Y ”
NPU3EMINNIICA HA MeCTe cTapTa.




Moaenb anpuxabna Linonkosckoro
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NMepBbIN TeEXHUYECKU OOOCHOBAHHbLIN NPOEKT OONbLLUOro rpy30BOro
p,u_puma6n;| ObIn npeanoxeH B 80-x rogax XIX Beka BENMUKNUM PYCCKUM
y4yeHbIM KoHCcTaHTUHOM dayapaoBunyem LIMONKOBCKUM.

OH npeanaran NOCTPOUTbL OFPOMHbLIN faXe MO CEeroaHsALWHUM
MepkaMm — o6bemom ao 500 000 m* — aupuxadbnb XXecTkon
KOHCTPYKLUN C MeTansim4eckon oOLLNBKOMN.

OpHako oMpwxabnb NOCTPOUTL TaK U He yaAanoch: Bce paboTbl No
ANPNXKadNAaM n3-3a MHOFrOYMCIIEHHbIX aBapuUn ObINIM CBEPHYTbI BO

BCEM Mupe.



13 Hoa6pa 1899
PPAHUY3CKUMA
BO3AyXOnnaearesib
Anbbepto CaHtoc-[romoH
Ha cBoem annaparte
obneten co cKOpOCTbIO
JyyTb 60onee 20 km/uac
dugenesy 6aWHIO.

Toraa 3To nocyuUuTanU
YyAa4yecTBOM.

OaHako no3gHee, B
TeuyeHue HeCKOMbKUX
AecatuneTuum,

AMpUXabnb crtan oaHUM
U3 CAMbIX nepenoBbIX
TPGHCNOPTHLIX CpeAcCTs.






B CoBeTckom Coro3e nepBbIiU ANpuXKabnb Obin noctpoeH B 1923 roay.
NMo3pHee ObiNa co3gaHa cneuuanbHasa opraHnsauunsa «dupuxkabnecTtpon»,
KOTOpasa NocTpouna u caana B 3KcnsiyaTauuio bonee gecatm aupuxaoneu

MSATKOW U NOJY)XXECTKOU CUCTEM.

B 1937 roay kpynHenwwmnmn coBetckum aupwxaobnb « CCCP-B6»
o6bémom 18 500 m? yctaHOBUIT MUPOBOM peKopA
_npoaormkuTeribHocTU nonéeta — 130 YacoB 27 MUHYT.
ocne.qHMM COBETCKUM aupuxabnem Obin’

NOCTPOEHHbIN B 1947 ro.qy
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NMocne 50 net 3a6BeHuA asapocTaTbl U ANPUXKaOGNK
nocTeneHHoO BO3BpaLLaloTCA.

UXx ncnonb3yroT Ans reopusnyeckon pasBeaku,
HabnaeHNA 3a COCTOSIHUEM OKpYXKaloLeun cpeabl,
naTpynuMpoBaHUA KPYMNHbIX FOPoOAoOB, NMPUOPEXHbIX U
NnpPUrpaHN4YHbIX panoHoOB, KapTorpadunpoBaHus,
¢doTO- U TeNneCbLEMKU, peKnambl U T.A4.




BosayxonnaBaHne NOsly4YMno pacnpocTpaHeHue B

CNMOPTUBHLIX HeJiIfAX — B COCTA3aHUAX HaA
NpPpOoAOINXKXUNTESNIbHOCTbL, BbICOTY U AAJIbHOCTb noneTra




Mockea
Onvumnuuckue

urper XXII
1980 ron

OnMMNUUCKun
MULLKa cTapToBan

Ha BO3AYLHbIX
lapax

CO CTaAMoOHa
«JTy>KHUKU» U
npusemnuncs

Ha BopoObéBbIX
ropax

'
P
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Peknama Ha
a3pocTartax u
Anpuxabnax




INNetarowme "6nunsHeubl” dnpmbl Festo, yxe
ycnenu ctaTb MUPOBON 3HAMEHUTOCTbLIO

B Kpyrax Bo3gyxonsiaBartaneu

JTOT "NnepeBepHYTbLIN" a3pocTaT BbIrMAanUT

KaK OObIYHbIN BO3AYLWHbLIU LLAP BBEPX KOP3UHOMU.
Ho 3To nuwb Takon An3anH



CoBpeMeHHbIE TUPUKADIH, TAKUE KAK
"Henmeaun HT" puauHoit 73 M ucnoJib3yercs B
€BPONEHCKHUX CTPAHAX B TYPUCTHYECKHX IIEJIAX.
MoskeT npuHUMaeT Ha 0opT 12 maccaxkupoB




23 man 2005 ropa poccumnckas akcneguumns
Ha Bo3ayLwWHOM wwape "CBsatasa Pycb"
3a BCKHO UICTOPUIO OCBOEHUA APKTUKMU
BnepBble gocturna CesepHoro nontocal
NMonét npoaomkanca 38 aHeun. LlWap
npeoponen 980 km npu Temnepartype —50°C.

BosaywHbin wap "Breitling
Orbiter 3" B Te4yeHue Tpex
Heaenb B mapte 1999 r.
coBepLun

©becnocagoyYHbIN NoneTa
BOKPYr 3eMHOro Liapa.




MeTeo30HA

becnunoTHbIN aspocTaT, npegHa3Ha4YeHHbIW ANa n3y4vyeHus
atmocdepbl. COCTOUT U3 PE3NHOBON UM NNACTUKOBOM
000s104KMN, HANONTHEHHOM BOAOPOAOM UIN FEfNIUEM, U
NoABELUEHHOro K Hen KOHTeWHepa ¢ annapartypoul.

[Mpnbopbl NO3BONAIOT U3MEPATL AaBNEeHNe BO3ayXxa,
BMNa)XHOCTb, TeMnepaTypy v apyrue napameTpbi.

3amepbl nepemelleHns Wapa Nno3BornsAT onpeaensTb
CKOPOCTb BETPA Ha pa3HbIX BbICOTaX.

BbICOTHbLIE MeTeo30Habl MOryT Aocturatb BblCOTbl 30—40 KMm.




AdpocTaTHbIe PAJIHOJTOKAIIMOHHbIE
KOMILJIEKCHI U CErOJHs YCIEUIHO
«cayxar» B [IBO B kauecTBe cucremM
CHUCTEMBI CJICKCHUS U PAHHETr 0

npeaynpexaeHusl.

B Poccuu B 2001 1. ObLJ1 mpoM3BeaeH 3aMyCK
a’pocTaTHoro komiuiekca «bAPCy.
OH BKJIIOYAJ NPUYAJIbHOE YCTPOCTBO,

PAJUOCTAHIUIO U IPUBA3HON a3POCTAT.
JdTa cucreMa odecne4yuBajia J0CTyIl
B UnTepHer a1 Ko MoCKBBI.

B03MOKHOCTH TAKMX PETPAHCIASATOPOB
HA MOPSAOK NMPEBOCXOAAT BO3MOKHOCTH
HA3eMHBIX TeJIEBU3HMOHHBIX OallleH.

Co3aanue ¥ IKCILIyaTAlUsA a3POCTATHOIO
KOMILJIEKCa 00XOAMTCS MPUMEPHO B 1Ba pa3a
JeleBJie, YeM UCIOJIb30BAHNE HA3eMHbIX
Ka0eJIbHBIX CPECTB.




%23 33 X3 390300 300 K A0 XK 20 WA N XH XK XK XK AKX




KaHaackasa cpupma
P S on : SkyHook International
«g:;3~— P A nNaHUpyeT CTPOUTENbLCTBO
== TpaHcnopTHoro [lnpuxabns



A3poanHamuaeckui aspoctar Au-21 Nyma

S - achdhbexTuBHaAN nnowans
pacceuBaHun

bops0a ¢ kouTpadanaou. Oxpana rpanuu. bopnsoda ¢
nuparcrBoM. Tejie v paauo perpanciasauusa. KoMmMmyHuKanus 4 CBsi3b.



CoBpeMeHHbIN NPOEKT BbICOTHOro anpwxkaonsa. Kto saHaeT, moxeT
ObITb, YK€ Yepe3 HeCKOJSIbKO JieT Takne Kopabnum CTaHyT cCaMbIM
OObLIKHOBEHHbIM Aeriom?
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F apx

LLlap nogHumaeTcA, korga
> F

apxumMmena TAXEeCTU

I:apx = prasa.g -V
+F +F

apx ( TSXK. Wapa TSX. rpysa TAX. ra3a)

- BbicoTa wapa He U3MeHsieTcsl, Koraa

apxumMmena TAXEeCTHn

LLlap cHunXxaeTtcs, Korga

Wap <F
nogHMMaeTcs & apxumMmepa TAXECTU



Yem MeHbLUe NNOTHOCTL ra3a,
3anosfiHALWero BO3AYLHbINU LWWap
AaHHOro oovema, Tem bonblue
noabLeMHasi cuna.

Npu HarpeBaHuu Bo3ayxa
ot 0 °C oo 100 °C ero nnoTHoOCTbL

yMeHblUaeTcA Tonbko B 1,37 pas.
NosToMy noabemMHas cuna Lapos,

3anofIHeHHbIX TenmnbIM
BO34YyXOM ,0Ka3biBaeTCs HEOONbLLUOM.

[MnoTtHOCTbL Bogopoaa B 14 pa3 MeHbLUe NJIOTHOCTU BO3A4yXa,
U NnogbeMHas cuna wapa, HarnosIHeHHOro BoAopoAoOM
Oornee 4yem B Tpu pa3a npeBbIlUaeT NOABLEMHYIO CUIy

HarpeToro Bo3gyxa Toro e oosbema.



Onsa Toro, 4ToObl ONYCTUTLCA Ha
3eMI10, cuIy apxuMmeaa Haao YMEHbLNTDb.
Onsa 3Toro MOXXHO YMEHbLUNTbL 00beM Luapa.
B BepxHen 4acTtn o605I04KM LLHApa nmMeeTcs
cneuuanbHbIN BbIMYCKHOW KianaH, yepes
KOTOPbIN MOXHO BbIMYCTUTb YacTb ra3a.
NMocne 3aToro wap Ha4YHeT onycKaTbCS BHUS.

.
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C BO3AyWHOro wapa, HenoABUXHO BUCALLErOo B BO3AyXe,
csoboaHO cBelwmBaeTCA NecTHUUG.
TTo Heu Hauvan B36UpaTbCa Yenosex.
Kyaa npu stom noasuHetcsa wap: sBsepx UMW BHU3?

LLlap B NoKoe He ocTaHeTcH.

[Moka yenoBek B3OMpaeTcs no recrtHuue,
aspocTaTt byaeTt onycKaTbCH.
JlecTHUUa, oTTanknBaemas BHU3 HOramu,
OypeT yBnekaTb Liap K 3emrie.
NepemellueHUe Wapa BO CTOMLKO Xe pa3
MEeHbLUEe BbICOTbI NOAHATUA YerioBeKa,
BO CKOJILKO pa3 wwap TsKeriee 4yesioBeka.




A3pOCTaT HeceTCs BETPOM
B CeBepHOM HanpassieHUw.
B kakyro cTOpOHY
NPOTArUBAFOTCSA NPU 3TOM

pnaruv Ha ero roHgone?

Ecan APoCcTaT HECCTCS TCUCHUECM BO3/1YXA4,

TO CKOPOCTH 000MX OJIHHAKOBA:
a3POCTAT M OKPYKAWIIMI ero BO31YX HAXOAATCS

B IIOKO€ OTUH OTHOCUTEJIHHO IPYyroro.
3HauuT, QJ1aru J0KHbI CBUCATH OTBECHO, KAK B
HENOJABUKHOM BO3/1yXe B 0€3BETPEHHYIO IOTOY.
JIIoIM B rOH/10/I€ TAKOI'0 a3POCTATA HE Oy AT HH
MaJieIlero BeTpa, Xorsd 0bI UX M4YaJl yparas.



‘1. MoxHO nu Takum cnocobom UsmeHUTbL HanpaesieHue

' nonera BO3AylWHOro wapa?

2. Yto ponxeH caenatb Bonk, Utobbr noaHATbCA

| HQ MAKCUMATbHYHO BLICOTY?

3. Yto Hapo cpenatb Bonky, 4tobbI CNycTUTLCA HA 3eMno?




3 Mor nu Bonk
NoAHATLCA Ha
BO34YLUHOM
lape TakK
BbICOKO?

HerT.
B 6e3Bo3ayLLIHOM
NpPOCTpaHCTBe
BHYTPEeHHee AaBreHue rasa
pa3opBeT Wwap.




