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BBenenne

JlaBailTe Ha MHUHYTOYKY NEPEHECEMCS B JIETCTBO, I'I€ KaXIbl M3 HAC KOrJa- TO
MeYTaJl WM 3alycKail BO3AyIHOro 3Mes. CKONBKO pagoCcTy TOCTABIISIO HAOIIOIaTh 3a
MOJIETOM KpacHUBOM M HEOOBIYHOW UTpyIIKW. Bo3ayIiHbIN 3Mel U3BECTEH C JIPEBHOCTH.
B Hacrosiiiee BpeMsi €ro UCMONBb3YIOT B HAyKe U TEXHHUKE. B cBoeil pabote 51 xoTen Obl
6osee MoAPOOHO PACCMOTPETh U MO3HAKOMUTH ayJUTOPHUIO C IMOJIE3HBIMU CBONCTBAMHU
BO3JIYLIHOTO 3M€s.

XXI Bek - Bpemsi CTPEeMHUTENBLHOTO pOCTa HaykKd M TexHosoruid. CraHOBHUTCA
peanbHbiM TO, 0 4eM B XIX-XX Beke MedTald JHIIb camble CMeJble (haHTaCTHI.
OAHOBPEMEHHO € 3TUM BCE MOMYJISIPHEE U HY)KHEE CTAHOBUTCS M3YUYEHUE U pa3paboTKa
HOBBIX TEXHOJIOTHM, KOTOPBIE CO3JAIOTCS HA OCHOBE IPOCTBIX BEIIEHW, JKOHOMUYHBIX B
ucnonap3oBaHund. C 3TOM TOYKM 3pEHHS] HAC W MPUBIEK BO3AYWIHbIA 3Med. C omHOM
CTOPOHBI, 3TO - SpKas WIPYyLIKa, KOTOpas MapuT B BO3IyXe, IOCTABJISAs BOCTOPT
OKPYXarIIUM, a C APYTOU - 3TO NPEAMET, KOTOPBI HE OrPAaHUYUBAETCS JIUIIb JETCKOU
3a0aBoii. Cdepa ero mnpuUMEHEHUs OYEHb BENUKAa: OT YyYacTHs B CIOPTHUBHBIX
COPEBHOBAHMSAX JI0 AJIbTEPHATUBHOTO NCTOYHUKA COJIHEYHOM SHEPIUH.

Ha mpotskennn noutu aByx JjieT npu CTaHIMHA IOHBIX TEXHUKOB s MOCEMIAI0
oObenuHeHue «ABuaMojenupoBanue». [lo3HATP OCHOBBI a’POJUHAMUKH TMOJETA
CaMOJIETOB MPOUIE U JIETYE, HAYMHAS C KOHCTPYUPOBAHUS U 3aIlyCKa BO3AYILIHOIO 3MeEsl.
[TonpoOHOE M TOYHOE HM3yUEHUE WCTOPUU BO3HUKHOBEHHS M aHAJIU3 MCIOJIb30BaHMS
3Mesl B COBPEMEHHOM MHMpE, MO3BOJIUT MHE MPOBECTU PabOTy MO CO3JAHUIO CBOETO
BO3JYIIHOIO YyJa.

Htak, 00beKT M0Ero uccjieI0BaHus — BO3AYIIHbINA 3MEN.

AKTYaJIbHOCTh TeMbI HCCJIEIOBATENbCKOW pabOThl 3aKIIOYAETC B TOM, 4YTO
M3yYECHHE HOBBIX BO3MOXXHOCTEH BO3AYIIHOIO 3M€s OTBEYAEeT AyXy BPEMEHHM Ha
MOSBJIEHUE HOBATOPCKUX TEXHOJOTHWM. M3roroBiieHMEe MpoCTOM MOJEIM BO3LYIIHOTO
3Mes - TepBas CTYNEHbKA B M3YYEHHHM aBUAMOJEIM3Ma M  BO3MOXKHOCTH
KOHCTPYMPOBAHUS CJIOXKHBIX JIETaTeNBbHBIX ammapatoB B Oyaymem. Korma-to Ttak

HavYrMHaJIM U3BCCTHBIC KOHCTPYKTOPLI U HHKCHEPHEI. . .
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B ocHOBy ucciieioBaHus IMOJIOKEHA THIMOTE3a: BO3MOXKHO JIM, B MPOCTHIX, JAXKE
UTPYLIECYHBIX MTPEAMETAX HANTH HOBBIE, HEOXKUAAHHBIE CBOMCTBA, MOJIE3HbIC IS HAYKH
Y JKU3HENCATEIBHOCTH 4YelIoBeKa. JlaHHOE wuccienoBaHuE paclMpsieT Kpyrosop u
BOOOpakeHHe, pa3BUBAET TBOPUECKHUE CIIOCOOHOCTH peOCHKaA.

Hesap padoThI: MO3HAKOMHUTH ayJUTOPHUIO C BO3AYILIHBIM 3MEEM U MOKa3aTh BCIO
€ro Ba)KHOCTh B Pa3BUTUU HAYKHU U TEXHOJIOTHIA.

YToOBI 1OCTUYb MOCTABIECHHOM 1I€JIU, HY>KHO PEIIUTh CIACAYIOIINE 3aJa4M:

1. TTo3HaKOMUTBCS ¢ UCTOPUEH TOSIBIICHUS BO3YIIHOTO 3MESl, €r0 MPUMEHEHUSIMU
B HayKe.

2. V3yuuTh mpupoay BO3HUKHOBEHHUS MOJIHUN, W TOKa3aTh BKJIAJ Y4Y€HBIX B
MMO3HAHUU aTMOC(EPHOTO AIIEKTPUIECTBA.

3. M3roToBUTH MOJI€TH BO3YIIHOTO 3MESl.

4. TlpoBecTu BUICOCHEMKY OKPECTHOCTEHN C MOMOIIBIO 3MESl.

I'maBa 1. Bo3ayuHslii 3meit

1.1. W3 uctopuu BO3IYLHIHOTO 3Mes

Uctopus BOZHUKHOBEHMS BO3AYILHOIO 3Mesi CBOMMH KOPHSIMU YXOJIHUT B JajEKoe
MPOUIJIOE U ONIMPAETCS HA JIETCHIbl U CTAPUHHBIC PYKOIIHUCH.

Bo3nymHbeld  3MeH, IPEAINONOXKUTENbHO, TmosBuics B Kwurae. [lma ero
M3TOTOBJICHUSI MCIOJIb30Balld 0aMOyK W MIENK, a TaKXke pPa3HOOOpa3HbIe KPacKH.
3amyckanu 3MeeB B MPA3AHUKH, TJ€ MOKHO ObUIO MX YBUIETh B BUJE PbIO, MTHIIL,
KYKOB. 3Mell — JIpakOH OBUT OYEHb MOMYJSIPHONH (QUTYpOH, CHUMBOIU3UPYIOIICH
CBEPXBECTECTBCHHBIC CHIIBI. [3]

OnHaxapl OUH TeHEepasl Co CBOEHM apMmuel momnanu B okpyxkeHnue. CMepTh Obliia
omm3ka. Berep cHEC musinmy c rosioBel TeHepaia. EMy mpuiiia MbICIHbh cO34aTh OYEHb
MHOTO BO3JYIIHBIX 3ME€EB M CHAOIUTHh UX TPEIIOTKAMH W TPyOamu i yCTpalleHUs
Bpara. [6]

B ucropuyeckux 3amucsx MOXKHO NPOYUTATh O TOM, 4TO B [X B. BU3aHTUMLBI
MOJHMMAIA BOWMHA Ha BO3QYIIHOM 3Mee€, KOTOPHIA cOpachiBal 3aKUTATEIHHBIC

BC€IICCTBA Ha IIPOTHBHUKOB. A B Hayale X Beka KHa3b Oger ImoAHsAI B BO3AYX



BO3IYIIHBIA 3Mell B BUAE (QUIyp JtoJed W KOHEW, Nabbl HallyraTh HENPHUSATENs MpU
HacTytuieHnn Ha Llaperpan. [3]

B xonne XVII Beka B Anonun nokazaHo cymiectBoBanue Ban-Bana, rpomanHoro
BO3JIYLIHOTO 3Me€s, KOTOpbId Becua okoyio 2500 KuiaorpamMmoB, pa3max KpbUIBEB €ro
nocturan 27,0 M, a nimuHa xBocta — 146,0 M. UtoO#I ero 3amyctuth nonagoouinocs 200
YeJIOBEK W MOIIHBIN Tpoc. [Ipu3eMinTh ero ObIJI0 MOXKHO JIMIIH ITpH c1aboM Betpe. [9]

1.2. TIlouyemy 3MeH J1eTaAIOT?

Bo3nymHsld 3Me€M — 3TO KOHCTPYKLHs, KOTOpPAas IMAapuUT B BO3AYyXE M KOTOpas
HaMHOTO €ro Tspkelee. [ 1aBHast mpuurHa yaepKaHus 3Mesl HaJl 3eMJIEN — 3TO JIBUKECHHE
MTOTOKA BO3yXa [0 OTHOIIEHUIO K HEMY.

UToObI MOJHATHCS BBEPX, BO3AYIIHBIN 3MEU JOJIKEH PACTIONOXUTHCS MO/ YTIIOM K
IIOTOKY BO3/yXa. JTO TaK Ha3bIBAEMBIN Yroja aTakH, IMOJYyYaeMbli MIIOCKOCTBIO 3Mes U
HarpasjieHueM notoka. ([Ipunoxenue 1)

UtoObI 3Meii yepKalica B BO3IyXe, CHJIa €ro MoJabEéMa JI0JKHA 0Ka3aThCsl paBHOM
Macce caMmoro 3Mesl BMECTE€ ¢ BEpEBKOH. DTO YyCIOBUE 0053aT€IbHO JOJKHO OBITh
BBITIOJTHCHO, MHAUe 3Mel ymajeT. [2]

1.3. Ob6sacTy npuMeHeHUsI BO3AYUIHbIX 3MeeB

PaccMmoTpeB uCTOpHIO BO3AYIIHOTO 3Mes, s OOHApPYKHJI HMHTEpECHbIE (HaKThl,
KOTOpBIE TOKAa3bIBAIOT BCI0O BaXXHOCTh €r0 MPUMEHEHUs KaKk B MPOIUIOM, Tak U B
HACTOSAILIEM.

Boennsie neiicTBust, OOpsIbI M OBIT - OCHOBHBIE HANPABJICHUS! TPUMEHEHUS 3MEEB
C MOMEHTA UX CYIIECTBOBAHUS.

B BOeHHBIX Jienax ¢ MOMOIIBI0 3Mesl U3MEPSUIN MyTh A0 OOBEKTOB MPOTHUBHUKA,
MOJHUMAJIA Pa3BEIYMKOB, YCTpalllaJidi BparoB, MNPUKPEIUIsAs K 3MEH YCTPOWCTRA,
m3aaromuye 3Byku. C MOMONIBIO CTalbHBIX TPOCOB 3MEM MOJHUMAIMCh HA BBICOTY H
CO3/IaBAIH CEPbE3HOE MPEMSATCTBUE JIJISI BPAKECKUX CaMOJIETOB. C MX MOMOIIBIO TaKXKe
cracajiv MOPSIKOB C TOHYILIETO KOpaoJIs.

bonbioe koaM4YecTBO 3pUTENEH € JAaBHUX BPEMEH 110 CETOAHSIIHUNA JIE€Hb

cobupaeTcsi Ha UHTepeCHeure 00u BO3AYIIHBIX 3MeeB B MHauu.



B ObITy 3Mesl UCIIOJIB30BAJIM B Kau€CTBE Myrajia, a TakKe MPUMEHSUI ISl JIOBIIN
PBIOBHI.

JItomu B APEBHOCTH HAJESUIM BO3AYLIHBIX 3MEEB CBEPXCHJIAMU. 3MEH MOT
OTIYTHYTh 3JIbIX JYXOB, JaTh XOPOIIWH ypoxal, 3allUTUTh OT OoJie3Hell. 3amyckas
3Mesl MPH MOSBJICHUH Ha CBET PeOCHKa, C HUM yJIeTalld Bce Oelpl U HecuacThd. B A3uu
CYILIECTBYET MHOXXECTBO JIET€HJ], CKa30K, MU(OB, IJI¢ BO3AYIIHBIA 3Mel OBLI TJIaBHOM
burypoi.

C cepenunbl XVIII B. yuéHble HAUMHAIOT NPUMEHSTh BO3IYIIHBIA 3MEU B CBOMX
uccienoBaHusX. B AHrmuu B 3TO BpeMsl yUE€HbIE C MOMOIIBIO OOBIYHOTO TEPMOMETpA
WCITOJIB30BAJIM 3Mesl JUIsl U3MEPEHHUs TeMIEparypsl Bo3ayxa Ha BeicoTe 900 meTpos.
Takxxe yd€Hble HAUMHAIOT MPUMEHATH 3MEH B M3YYEHUU MOJIHUM U aTMOC(HEpPHOTO
aJieKTpudecTBa. B Hayase cieayromero Beka, ¢ €ro NoMoIbio ObUIH CHOPMYIIHPOBAHbI
TJIABHBIE 3aKOHBI a3pOJIMHAMUKH, KOTOPBIE CTAJIM BaXKHBIM MaTE€pUalioM B ONPEICIICHUH
CTPOEHUS KPbUILEB JJIs IEPBBIX CAMOJIETOB.

B cepenune XIX Beka npu cTpouTenbcTBe nepenpanbl uepe3 Huarapckuit Bogonan
C IOMOIIIBIO 3Mes OblIa IepedpoliieHa neppasi BEpeBKka ¢ Oepera Ha Oeper IJMHOoN Oosiee
250 meTpoB.

B mnavane XX croneruss mzoOperartens panuo A.C. IlomoB Bo3mymIHBINA 3Mel
WCIIOJIB3YET JIJISl YIIyUIlIEHUs CUTHAJa MPU MOAbEME AHTCHHBI.

CerogHsi NOYTHM KaXAYI0 HENENI0 MO BCEMY MHUPY HPOXOAAT (ecTUBAIH,
MOCBAILIEHHBIE 3TOMY JpeBHeMYy H300peTeHuto. Camble MacmITaOHbIE MPOXOIAT Ha
wsbkax Kuras, e npunumaet yuactue 6osee 100000 yyactHukoB u3 60 cTpan Mupa.

[Iupokoe mpruMEeHEHUE 3MEH HallleNl B KalTCcep(PUHTE — KaTaHWU Ha JIbDKAX WUJIU Ha
BOJHBIX JOCKaX.

B BenukoOputannu pazpaboTana yHUKaJIbHAS TEXHOJIOTHUS TMOTYUYEHUS COTHEYHON
SHEPI'HH C MOMOIIIBIO BO3AYIITHOTO 3Mesl, He MMEIOIas aHaaoroB. [5]

Bo BceM MmHpe Kaxaoe BTOpPOE€ BOCKPECEHHE OKTSIOps 3Mel OTMedYaeT CBOWU

Ipa3IHUK.



Kak MbI BuguM, 00JaCTH MPUMEHEHUS BO3AYLIHBIX 3MEEB OUYEHb PAa3HOOOPAa3HBI.
Kak B nqpeBHOCTH, Tak M MO HACTOSIIEE BPEMS OHHM LIMPOKO MPUMEHSIOTCA YEIOBEKOM.
IIpruem 3aTpaTsl HA UX U3TOTOBIEHHE MUHUMAJIBHBI, A I10JIb3a KOJIOCCAJIbHA.

I'naBa 2. W3y4yeHune MOJIHMH C IOMOIIbI0O BO3XYILIHOIO 3Mest

S vacTo 3amaBalicsi BOIPOCAMM: OTKyJa MOSIBIIAETCS KpacHBEHIIEE SBJICHUE IOJ
Ha3BaHueM MoJiHuA? W mnoueMy 3TO BEJIMYECTBEHHAs HAXOJKa SIBISETCS CTOJb
paspymmumrensHoii? TlonpoOyeM B 3ToM pazoOpaThesl.

2.1. lIpupona mosHui

MouiHuS - 3TO HEOOBIYHOE SIBJIEHUE MPUPOJIbI, TOX0KEE HA TMTAHTCKYIO MCKPY.
Korna TtemmepaTypa BO3ayXa CTaHOBUTCSI OYE€Hb BBICOKOM B HeOE MOSBISAIOTCS
Ipo30BbIE O0JaKa, oOpa3yromue Tydd. B HUX-TO W poxkaaroTcss MOJHUU. OrpoMHOE
KOJIMYECTBO 3apsHKEHHBIX YaCTUYEK COOMpAroTCs B OJHOM MeCTe U BCHbIxuBaroT. CTo
pa3 B cekyHny u Oonee 8000000 pa3 B JeHb oOHa yAapsieT B 3EMIIIO.
[IpoIOKUTENEHOCT, MOJHUM HE 0O0Jiee CEeKyHAbl, HO TMpU 3TOM OHA OYEHb
paspyluuTenbHa: NOpu €€  IONaJaHuU B COOPYXKEHUS BO3HUKAIOT  IIOKApHI,
pacKanbIBalOTCS JIEPEBbsl, MOrMOarT oau. MONHHS MOXET MOABUTHCA B JIFOOOU
MOMEHT, W IyTh €€ HemnpeackasyeM. E€ IiamHa MOXKET JOCTUTraTh OKOJIO COTHH
KUJIOMETPOB. 3aps]l MOJTHUM MOXET JOCTUTHYTh 3€MJIH, & MOXKET Pa3opBaThes B oOJaKe.
[10]

Jnsa 3amuThl OT yzapa MOJIHHM MCHOJIB3YHOTCS IpoMooTBOAbl. [lo HUM 3apsn
MOJIHMM YXOJUT B 3eMJIIO 10 O€30aCHOMY Iy TH.

2.2. Y4éHble HA YTH NMO3HAHUA aTMOC(EPHOIro YIEKTPHYECTBA

B cepenune XVIII Beka Bo Bpems rpo3sl benmxamun @paHKIMH BMECTE C CBIHOM
3aMyCTUIM BO3AYyLIHOro 3Mmes. Kapkac 3Mes ObLT M3TOTOBJIEH W3 JepeBa U OOTSHYT
mIENKOBOM TKaHbI0. Ha KOHIIEe 3Mest OH yCTaHOBUJI HEOOJIBINIOM JKENE3HbIHN IThIPb. DTOT
MITBIPB JOJHKEH OB cpaboTaTh KaK MOJTHHUEOTBO/I.

@paHKIIMH NpUBsA3aI 3Mei K BepeBKe. K HEMl y caMOM 3eMJIM OH 3aKpENUJ KIIFOY OT
3aMKa. YJIap MOJHMM JOJDKEH ObUI MomacTb B JKeNe3Hbl mTeiph. Ilo Hemy
ANEKTPUYECKUI 3aps/i OT MOJHUHU IO BJIAXKHON BEpEBKE JOJKEH ObUI MepenaTbes K

MCTAJUNIMYCCKOMY KIIIOYY. HpI/I nonagaHu MOJIHMKM B 3MCEs, KJIIIOY OKasajlCiad B



CBETALLEMCA Kpyre. OJTO CBEYEHHE M JIOKA3aJ0 AJIEKTPUYECKYIO IMPUPOILY JAHHOTO
sBreHus. [9]

OKCnepuMeHT ObUI OYE€Hb PUCKOBAHHBIA, CHUJIBHEHWIIUN pa3psi MOJIHUM MOT
nonacth B ymofeh. Jlo @pankivHa B EBporne HECKONBKO yYEHBIX MOTHUOIM, TIPOBOJIS
nonoOHble dKcnepuMeHTsl. Tak, B 1753 roma mpu 3amycke 3Mest B T'po3y NOrud
akanemuk ['.B. PuxmaH, kosmiera pycckoro yduéHoro JlomonocoBa. ®paHKIMH BIaAe
TEOpHeH FNEKTPOOE30MaCHOCTH, YTO MOMOIJIO €My COXPaHHUTh KU3Hb. OT MOpaKeHUs
MOJIHUEH €r0 CHacio TO, YTO OH CHPATAJICA 3a OKHO JA0OMA.

I'naBa 3. IlpakTn4yeckas 4acThb

[lenpto MpakTUUECKONM YacTH JAaHHOM paboThl OBLIO NMPOBENEHUE SKCIIEPUMEHTA
MyTEM 3allyCKa BO3AYIIHOIO 3Mes C YCTAHOBJICHHOM Ha HEM anmaparypod s
BUJIEOCHEMKU U (DUKcaIuu JTaHamadTa 3eMIIH.

JlanHast pakTudeckas pabora ObuIa pa3ziesieHa Ha HECKOJIbKO 3TaIloB.

1. Pacuér KOHCTpYKIIMU U BBIOOP THUIIA BO3AYLIHOTO 3MEHS.

2. U3rotoBneHune OTAEIBHBIX J€Talel 1o paHee pa3pabOTaHHBIM YepTekKaM.

3. Cobopka MojieNI U3 ACTalu.

4. ITonroroBka K 3amyCKy BO3IYLIHOTO 3M€ES, HAJIaKa BUACOANIIapaTypBbl.

5. IlpoBeneHne 3KkcnepuMeHTa.

6. AHaAJIM3 OTCHATHIX JTAHHBIX.

Pacu€ér KOHCTpYKIMM BO3LYIIHOIO 3Mes SBIAETCS OYEHb BAXHOM YaCTbIO
MpoBeAeHUs IKcriepuMenTa. Ecnu OyaeT gonynieHa ommoka, TO 3TO MOKET MPUBECTU K
TOMY, YTO 3Meil He B3JICTUT, HITU MPOU30MIET aBapus B mpoiiecce moyiéta. [4]

Jyist cBOel MPOEKTHOM NEeATEeIbHOCTH S BBIOpANl KOHCTPYKIIMIO KOPOOUYATOTO 3Mesl,
T.K. OH ObUT OoJiee yCTOMYMB K MOPbIBAM BETpPa M MOXET MOJHATH HA BBICOTY,
YCTAaHOBJICHHYI0O Ha HeM Bujaeoanmnaparypy. Ilo uepTekam OBLTM W3rOTOBJIEHBI
OTJEJbHBIE AETaNH (JIOH)KEPOHBI), KOTOPbIE 3aTEM CKpenn Mexay coboit. [lomyunmncs
Kapkac 3Mmes. Ero s o0TsiHyJ1 TepMOYyCaJl0uHOMN TJIEHKON C TTOMOIIbIO HAarpeBaTEIbHOIO
anemeHTa (yTiora). Ha 3aBepmiaromieM sTane K BO3AYIIHOMY 3MEHO IPUKPEIUIN

y3JI€UKy U Jieep (JecKy) JJis OCYIECTBICHUS yIpaBjieHus: uM. Bo3ayiHbii 3Meil TOTOB



Kk nonéry. (IIpunoxkenue 2). Jlanee Ha BO3IYIIHOM 3M€EE 3aKPEMUIN BUJCOAIIAPATYPY
IUIsl CbEMKH MECTHOCTH C BBICOTHI.

MecTtoM mepBoro moiéra Moero 3mesi Obula BhIOpaHa BBICOKAsl BO3BBIIICHHOCTD
BO3JIe MIOTUHBI peku CecTpa, T.K. MO MOTOAHBIM YCIOBUSIM, HAM TOKAa3aJl0Ch, 3TO ObLIO
caMoe yJJaYHO€ MeCTO (OTKpBITasi MECTHOCTb CO CTAOMJIbHBIM 0€3 MOPHIBOB BETPOM).

Tak kak 3TO ObUT MOI NEPBBIM ONBIT 3amMycKa 3Mes, TO MOHAYAy BO3HHUKIU
TPYIHOCTH C €ro MoJbEMOM Ha BBICOTY: 3MeW Majal, HE ycneB HaOpaTh BBICOTY.
[ToTpeboBanoch Bpems, 4YTOOBI HaBBIK OBLT TpHOOpeTéH. Bckope y MeHs Bcé
nonyuniiocs! (ITpunoxenue 3).

OTCHATBI MHOW C TOMOIIbIO BO3AYILIHOIO 3M€sl BHAEOMAaTepuan MOXKET OBbITh
MCIIOJIb30BaH T'€0JIE3UCTAMH JIJISl COCTABIICHUS TONOTpaUUECKUX KapT.

3akiouenue

OaHoll M3 OCHOBHBIX 3aad MOEro MpoekTa ObUI0  CaMOCTOSITEIbHOE
KOHCTPYHMPOBAHHUE MOJIENIA BO3AYIIHOTO 3M€sl, U 51 C HEM YCIIENTHO CIPABUJICS.

MHoii Obula TpoBefeHa MpakTHUecKass padoTa MO 3allyCKy 3Mesl C LEJbIo
BHJIECOCBEMKH OKPECTHOCTEM ropoaa. B Takux BapuMaHTax KCIIOJIb30BaHUs BO3ILYLIHBIN
3MEU BBITOJHEH, MPOILE U JCUICBJE, YEM MPUBICUCHUE TKEIOW JETHOU TEXHUKHU. B
METPOJIOTUM Ha 3MEH MOTYT yCTaHaBIUBAThLCS TepMorpadsbl, 0aporpadsl u rurporpadsmi.
JlaHHBIE MO3BOJIAT METPOJIOTAM U3YUUTh U3MEHEHUS, TPOUCXOAdIIKE B aTMoc(epe.

Ouenb MoPoOHO B CBOEH pabOTe s1 OCTAHOBUJICS Ha BO3ZMOXXKHOCTH NPUMEHEHHUS
BO3AYLIHOIO 3Mesd [l NPUTATMBAHUS MOJHMM B KadecTBe rpomMooTBoaa. Ho
MIPAKTUYECKOE NTPUMEHEHHUE JAHHOTO ONBITA OYEHH OMACHO JJIS )KU3HU, OJHAKO, NUMEET
MECTO OBITb.

WNrak, BO3AYILIHBIM 3MEH B Hallle BPEMs WUIPAeT CYIICCTBEHHYIO POJIb B MUpE
Haykd. [Ipodaér emie HEMHOro BPEMEHHM, U HAaM OTKPOKOTCS BCE HOBBIE I'DAaHULBI U
BO3MO>XHOCTH 3TOTO 3aMEYaTeIbHOr0 M300pETeHHs Ye0BeUYeCTBa. A MOKa Mbl, IOHbIE
nzobperarenu, OyaeM NpPOJOJIKATh 3aHUMAThCA KOHCTPYHPOBaHUEM O0JIe€ CIIONKHBIX
JeTaTeNbHBIX alIapaTroB, M3ydyaTh HMX, HE 3a0bIBasi O TOM, YTO BCEMY A3TOMY MBI

0Jiaro1apHbl MPOCTOMY BO3YIIHOMY 3M€I0. A Jlajblle. .., KaKk 3HaTh...
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