3arapxka MOAYAHUA
Kocmoca

OrKpeIAACE Ge3AHA 3BE3A ITOAHA,
3Be3paam uncaa Hert, Ge3AHE AHA.

ITecunHka KaKk B MOPCKHX BOAHAX,
Kax mMaAa CKpa B BEUHOM ABAE,
Kak B cHABHOM BHXpPE TOHKOM Ipax,
B cBupenom kax nepo orse,

Taxk 5 B ceii Gespane yrayGaen
TeparoCch, MBICABMH yTOMA€H!

Ycra npeMyApbIX HAM AACAT,
Tam pa3HBIX MHOXKECTBO CBETOB,
HecueTHB! COAHIIA TAM rOpAT,

Hapoas! Tam u BEKOB.
P Kpyr MB.AOMOHO%‘OB

MoskeMm Au MbI ocymrectButh KonTakt?

m CrrocoOBI TIepeAay n CUTHAAL

m CoAepikaHHE ITOCAAHHA

m [Tonck curaasos

m Kpurepuii HCKyCCTBEHHOCTH CUTHAAR
m Hyxuo an ato HAM

m Hyxso am ato UM

ITonck BHEe3eMHBIX
IINBUAU3 AU

ITomck curHasa u IMOCHIAKA CUTHAAOB

Crioco0bI IIepeAadn CUTHaAQ

m Paanocssass

m OIIrTuYecKui KaHaA

m Yactunsr

m Mex3Be3AHBIC IIEPEACTEL

m lubie BUABI CBA3U

Paanocs:asn

z
& Tanakmikn

104y 300 1000 30044 10000 3000
Yacroma, M




PaanocBase

m llcrioapsoBanrue amamm 21 cm (1420.4 MI'm)
m [[TupoKOIIOAOCHEIE CHTHAARD

® MHOTOKAaHAABHBIE ITPHEMHUKI

m [Ipu momuocTy nepeaaranka 1 I'Br, maomaau
anrennas! 900 M2 — aaapaocts 3000 cB. aer.

Paanocsase

ITapameTpsl MHOrOAaHTEHHOI CHCTEMBI OOHAPY >KEHIA

Paxye ecpep 3000 | 1400 | 650 300

CB. ACT

Yucao 3Besa B chepe 108 107 100 105

Bpewms obxoaa Beex
3BE3A

ITaormasp anTennsr, 900 200 40 9

2
M

10 aer | 1roa | 36cyr 4 cyr

Hiero ammrerm s et | 4 300 000 | 250 000 | 50 000 11 000

obHapyKeHHs

Uicao wactedi, na KoToprie
OO PasBITh HEBOCBOA

1 10 100 1000

UHCAO aHTEHH npn 1300000 | 25000 500 1

ACACHIH HEOOCBOAQ

THUOBI KOCMUYECKUX IIUBUAU3 AN

(110 sHepromorpebAeHUIO)
mltun — 10 Br
m I tun  — 10% Br — momaocts CoAnma

m [l tun  — 10% Br — mormaOCTS HM3AYYEHHUA BCEX
3Be3A ['anakTukn

EsxeroAHsIit pocT sHEpromnoTpedACHNs 3eMHOM
nmsuAnsanun 3%, mpu stom Temire uepes 1000
aer norpebaenue aocruraer 4-10% Br, a erue uepes

850 — 4-10% Br!

Onruueckuii KAaHAA CBA3HU

m Aasep, moraoctsio 10 kB, seaensiif mer,
¢ pacxoaumocTbro Iryuxa 0.02" moxer GbITh
obnapyszken Ha paccrosaun 10 cB. AeT.

m CuraaA OyAET CAHBATBCA C M3AYUCHIEM 3BE3ABI, €IO
MOKHO BBIACAHTH C TIOMOIIIBIO CIIEKTporpada, HO
HAAO 3HATH TAe!

= MOJKHO MCIIOAB30BATD U3AYIECHHE B CPEAHHE TEMHBIX
AWHUH.

m Boenmnsre Aazepsr 10'9 Bt — aaapuocts 10 000 cB. aer

HNub1e Tune! cBasu

® [ paBUTALMOHHBIC BOAHBI
B TaxuoHbBI

m PP

[ I

m [Tonck acTpoHEKEHEPHOI ACATEABHOCTH




Kaxk MBI motimem T ra? ITocaanue «Bosaarxepos»
APYT APY p Me>kx3Be3AHBIE IEPEAETBI

GREETINGS

DTO MOYTH HEMOABIKHOCTH MyKa —
Muarbcst KyAa-TO CO CKOPOCTBIO 3BYKA,
3Has IPEKPACHO, YTO ECTh YiKE TAC-TO
Hekro, AeTdrmumii co cCKOpOCTBIO CBETA.

. Mapmwiros

— el

Pacimicppoka pasmomocass Apecico =

®oTOHHAA paKeTa

®opmyaa I Tuoakosckoro
puyaa L ®oToHHAA paKeTa

1/ — koneunas CKOPOCTb PAKETHI

S — ckopocTs BbiAeTa paboUero Teaa
M — HauaAbHAA MACCA PAKETHI Pesepsyap
7 — KOHCYHAS MacCa PaKeTEl paGouero Teaa Qreek
/£ SKMITaKA
Bewiecreo D
Torauso S A% AuTHBCINECTRO
XUMHUECKOE TOITAHBO 5km/c 12 km/c
ANHUCHAAIHOHHAR
VoHHbIiT ABUTaTEAD 100 xm/c 40 km/c FCTARODKA
SaepHoe TOIAEBO 13 000 km/c 30 000 km/c
"TepMOSIACPHOE TOLIAUBO 37 500 knm/c 100 000 knt/c
PoronHas pakera 300 000 xm/c
17




®oTOHHAA paKeTA

AaneHocTb noneta,
8. roab!

MonHoe Bpems noneta Tyaa 1 06paTHO, roabl

B CUCTEME HEMOABMKHOTO
Habnioaatens

8 cucteme
Kopabns

MonkHoe Maccosoe
uucno p

8

20

9

104

102

200

18

108

103

2000

26

102

104

2:104

35

1016

10°

2:10°

a4

1020

108

2:106

52

1024

107

2:107

61

102

108

2-108

70

1032

109

2:10°

79

10%

1010

21010

88

1040

IlyremecTBue 6e3 Bo3pameHus

m [IyremmectBue Ha Ayue
m Auddysns nuBuAusanmii

] CI(OpOCTb CBETA — IIPEACABHASI CKOPOCTh
pacapocCTpaHCcHUA Cl:)I/I3I/I“ICCKOI‘O B3AUMOACHUCTBUS

m Heoxmpamnbie OTKpHITIA

20

TuIbl KOHTAKTOB U ITyTU IIOUCKA
BHE3EMHBIX ITUBHAU3AITUNA

B HCIIOCPEACTBEHHEIC KOHTAKTHl HAY B3aUMHBIC
ITOCEITICHUS;

B KOHTAKTHI II0 KaHAaAaM CBSI3H,

W KOHTAKTBI CMEIITAHHOIO THIIA, T. €. IIOCBIAKA
ABTOMATHYECKHUX YCTPOMICTB (30HAOB) B PalioH
OOHTAHUA APYTHX [IUBHAHM3AIMIA, C KOTOPBIMH 30HA
YCTAHABAMBAET KOHTAKT IO KAHAAAM CBA3M;

B IIOMCKH CACAOB aCTpOHH)KCHCpHOﬁ ACATEABPHOCTH.

21

YeaoBek u Bceaennas

Bceaennas — oburaemas cucrema.

Kro 3apaeT (pyHAAMEHTAABHBIE
IIOCTOAHHBIE

m QyspamMeHTAABHBIC M (PU3MIECKNE TTAPAMETPEI
MaTEPHUAABHOI'O MHPA TECHO CBA3AHBI C HAAMYHUEM
BO BeeaeHHOI KM3HM 1 TeAOBEKA.

m HeGoabrmroe usmeHeHne (PyHAAMEHTAABHBIX
PUBHUECKHIX ITOCTOAHHEIX (3APSAA SACKTPOHA, MacCa
IIPOTOHA, CKOPOCTh CBETA, OCTOAHHAA [1AaHKA 1
T.IL) IIPHUBEACT K HEBO3MOMKHOCTH CYIIIECTBOBAHMSA
sK3Hu!

23

AHTPOIHBINA TPUHINIL

m Bceaeunas — oburaemasn cucrema.

m QyraamMeHTAABHBIE H (PU3MYECKHE TTAPAMETPHI
MATEPHAABHOTO MHPA TECHO CBS3AHBI C HAAUYIHEM
BO BceAeHHOI KH3HI B 9€AOBEKA.

m HeboAabImoe n3menenne (pyHAAMEHTAABHBIX
PH3HUECKIX TOCTOAHHBIX (3aPAA IAEKTPOHA, MACCA
IIPOTOHA, CKOPOCTH CBeTa, ocTosHHas [Taanka 1
T.IL.) IIPHUBEACT K HEBO3MOMKHOCTH CYITIECTBOBAHMSA
sKu3Hu!




AHTpOIHBII IPUHIUTI

m Ecan Oer Beceaennas ve yaoBaeTBOpsina OB
YCAOBHAM CYITIECTBOBAHMSA YE€AOBEKA, TO HE KOMY
OBIAO U PACCYKAATH O €€ YCTPOHCTBE!

w Crabseii anmpontstii npunyun — CEHYIAC YCAOBHA BO
BceaeHHOII Takue, 9TO MBI CYILECTBYEM.

w Cunvistii anmponstii npunyun — IApaMETPhl MIPa
(mesaBucsAnue oT Bo3pacrta BeeaeHnoit) Takne, aTo
MBI CYII[ECTBYEM.

w _Ancambns sceneninix XapaKTEpU3yeTCs BCEMHU
MBICAMMBIMUA KOMOMHAITHSAMU HAYAABHBIX U
IPAHUYHEIX YCAOBHH. MBI snBeM B 0OHTaEMOI!

Kuszus B Kocmoce

Yro TaKoe JKU3Hb?

26

ITponcxoxxaeHnue >xu3Hu Ha 3eMae

m JKU3HL HOPOKAACTCA TOABKO KU3HBFO
m llaes mancriepMun

m JKu3Hp BO3HHKAA B MOPAX

m Onerr ['FOpu u C.Muaaepa

B VIAHCTBIE XOHAPHTHL

m OpraHm9IecKrIe MOAEKYAB B MEK3BE3AHEIX
ra30IIBIAEBBIX OOAAKAX

3eMHAasA )KU3Hb

m Bricokoprannzopanas popma MaTepun
m OOmeH BerrecTs

m Bocrpousseaenne

m O6men uadopmanmeit

m Kaerounas cTpykrypa

m [Icuxmaeckas ACATEABHOCTD

m Amunokucaotsr, 6eakn, AHK

Xumusa 1 (pu3NKa Ty>KOM KU3HU

® VTrAEpPOA — OCHOBA ITOAIMEPOB
m PacTBOpUTEAD — BOAA
® AMMMak
® MeTHAOBBIH crimpT
1 OTOpBOAOPOA
m Kpemnnii -8i-Si-Si-, -8i-O-8i-O-Si-

29

D opMBI JKU3HA

m @ .Xoiia, «<YepHOE 06AAKOY.

m C.Aem, «Coaspron

m JKusup Ha HEHTPOHHON 3BE3AC
m Bpemst xuvmraecknx peaknnii 1073 ¢
m Bpems saepubix peaknuit 102! ¢

m JKusnap Ha mAaHeTAX

m JKu3Hb B MEK3BE3AHOI Cpeae




CKOABKO IUBUAU3AIMNI BO BeceaeHHOI?

m [[uBrAn3auii O4eHb MHOTO

® Msr oAHU

m Habaroaaerca okoao 10'° raaaktux, B KOTOpPBIX
obrmm grcaom 107! 3Besp

®opmyara Apeiika
N (T)=R/L

m N(T) — 4ncAo HUBUAN3AINI, CYIIECTBYIOIIHUX B
T'asaxTrke Ha MOMEHT BpeMeHH T, OTCINTEIBACTCA OT
obpasosanus I'arakTiki

B R — cpeAHsAs CKOPOCTH 3BE3A000pasoBaHUA

B f— pakTOp BHIOOPKH — AOAS 3BE3A, OOPA3YIOIIHXCA 32
spems o1 0 A0 T, y KOTOPHIX Pa3BHBAOTCA
KOMMYHHUKATHUBHBIC IIUBUAN3 AT

® [ — cpeAHEe BPeMs KU3HNI KOMMYHHKATHBHOM
IIIBHAN3AIIAN

32

Ouenka gaxropa f

] ],;_ AOASL 3BE3A, UMEFOIIUX ITAAHETHYIO CHCTEMY

B 71, — CPEAHEE YNCAO ITAAHET B CHCTEME

B p; — BEPOATHOCTD ITIPOUCXOKACHUA KUSHA HA
TIAQHETE C TTOAXOAAIITUMH YCAOBUAMM

B ), — BEPOATHOCTb IIPOUCXOKACHUSA Pasyma Ha
0OHUTAEMON ITAAHETE

B ) — BEPOATHOCTb BOSHHKHOBEHNA KOMMYHUKATHBHOM
CTAAVH ITUBHAU3AITUN

®opmyaa Aperika

m N. — uncAo 3Be3A B raaakruke (2:101)

m N, f— 9HCAO KOMMYHUKATHBHBIX IIMBHAN3AIIIIH,
Bosuukaromux B ['araxruke 3a spemst ¢ 0 a0 T (1010 aer)

m [/T — BepOATHOCTD TOTO, YTO AIO6as B3STasd HAYTAA U3
5TUX IMBHAHM3AINI HAXOAUTCSA B KOMMYHHKaTUBHOI hase

Bpemsa >xu3sHI IUBUAU3AITAY U
AAUTEABHOCTh KOMMYHUKATHBHOM (pa3bl

8 KOPOTKOKUBYIIHE IINBHAUSAIIII
u CaMOyHIYTOKEHIE

Tenernyeckas OaCHOCTb

OrpanmaeHHas eMKOCTb MO3ra

TTosBAcHME HCKYCCTBEHHDBIX PA3YMHBIX CYILIECTB

Kpusncer: sK0AOTHYECKHIT, OPraHN3aIHOHHBI,
AEMOTPapIIECKHIT, SHEPTETHICCKHIT.

- l_loTcpx HHTEPECa K ITO3HAHUIO

® [ [UBHAM3AIINT C AAMTCABHOMN KOMMYHHKATHBHOI (ha3oit

35

FOPI/I3OHT KOMMYHHUKATUBHOI'O UHTEPECA

L} P2,3prB BO BpCMeHI/I Me)KAy KOPOTKO)KI/IBYH_II/I]\JI/I 58

AOATOKHBYILIIMI [IHBUAUSALIEAME CO3AACT
HEIPEOAOAUMBIN OAPEP MEKAY HUMU

Obmiee urcao nuBHAnsanuil B0 BeeaeHnol onpeaeasercs
AOATOKHBYIITUMHI ITHBUAU3AIHAMI

UrcAo IMBHAN3AIIIT BHYTPH TOPH30HTA OIPEACAACTCA
KOPOTKO)KI/IByU_H/IT\’II/I IMUBUAUIATTUAMMN

Ha 100 kopOTKOKMBYIIIX IPUXOAUTCA 1 AOATOKHBYIIIAS
BHYTPH 'OPU30HTA HHTECPECOB




DBOAIOIINA KOCMHUUYECKUX
IIMBUAU3 AN

Mmeem A mbr IIpaBO Ha KOHTAKT?

Yrto TaKOoe KOCMHUYECKAA IUBUAU3ALIAA

m [[uBrAm3amus — KyAbTypa

m Coob1recTBO pasyMHBIX CYITIECTB
® CrrocOGHOCTD K IEACHAITPABACHHBIM ACHCTBHAM
B AKTHBHOE I1PeOOPA30BAHIE OKPYKAIOIIEIO MUPA
m Haxorraenne u o160p nuopmarimm

# CriocoGHOCTD AHAAM3HPOBATD ITPOIIAOE, HACTOAIIIEE
u OyAyiiiee, BEIPaOAThIBasA MPOrHO3UPYFOIINE PEAKIIII

m CriocobHOCTD K a6CTPaKTHOMy MBIIITACHHIO

38

DKCTEeHCUBHOE Pa3BUTHE
BKHOHCHL[I/IQ.AI)HI)II‘/‘I 3aKOH pOCTa

CsorictBa 9KCIIOHCHIITMAABHOI'O 3aKOHA

[Teproa yasoeHuA

40

ITamare

m OTBIT MHAUBHAA U TAYOHMHA ITAMATH

m Buermuas maMaTh (IIPH OrPaHIMYEHHOM BPEMEHI
JKU3HHU HHAHUBHAR)

m PagymHbIE [IMBHAN3AIINNI AOAKHBI OOECITEINBATD
AOCTYII K BHEIITHEH [TaMSTH

L] A/\H MCIIOAB30BAHMSA BHEIITHEN HAMATH HYKCH A3BIK

Ilepepaborka BemmecTBa

m Exxeroarno 10 kr
m VaABamBaeTcs KakAbe 17 Aer

m Yepes 1000 aer Gyaer nepepaborana Best Macca
3eman (6:10% kr)

a1

PazButne sHepreTuxkn

m CoBpeMEeHHSBIH YPOBEHb 100 xBr
m 3% eKETOAHBIIH POCT

m Yepes 300 aer — 10! xBr, croabko 3emas
noay4aer or Coanral

m 0.1% oT coAHEYHOTO TTOTOKA OYAET AOCTHTHYT
uepes 77 aer

m 1% — gepes 153 roaa




PocTt Haceaenua

L] BbICTpCe, YEM IIO SKIIOHCHIIMAABHOMY 32KOHY

®m OTHOCHTEABHAS ITPHPOCTA CKOPOCTH PACTET
TaKKe OBICTPO, KaK CAMO HACEACHHE

m ['nnepboAndecknii 3aK0H pocTa

m t, = 2026 £ 5 roa
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Dxcoancusa B Kocmoc

m Cdpepa Aaticona ~ 2800 aer,
suepronorpedaenue 102 Br

m Uepes 4800 pou3BOACTBO 9HEPIUH BO3PACTET B

10%! a3 U CPaBHACTCA C H3AYUCHHEM BCEX

HAOAIOAQEMBIX 3BE3A BO BeeaeHHOI!

m 3a 570 BpeMsA HEBO3MOKHO IIPOABUHYTHCH TaK
Aaaexo B Kocmoc

a4

HudopmanmonHas 3KCIaHCUA B
APyTrue MaKpOMHPEI

m Cospanue BeceaeHHbIX

® DAEMEHTAPHBIC YACTHIIBI CHAPYKH UMEIOT
cBomcTBa Beeaennoin

m Muxkporynrean 10713 cm.

46

Dkcrnancusa B Kocmoc

m Auddysns nuBHAN3AIIN B KOCMIYECKOE
IIPOCTPAHCTBO ~ t°

m 10 cB. aer 32 1000 Aer

m Bcero 32 HECKOABKO MIUAAHMOHOB A€T BCS
TanakTmka 6yACT KOAOHH30BaHA

AAbpTEpPHATUBHBIN IIyTH PA3BUTHA

Vposenn DHepreTuka Wudopmarnka Buoaorus
HlceAcAoBanIA 110 TeRETHRE,
1 Xinaeckie ncrowmmar | Llupokoe ncnosssosanme | woekyaapiofi Siosor,
sneprinn DBM, orpacaesic ACY
[aobarsnas cuctena obpadoTkin
Sacpuan 1t " "
petcie Hpodaey 1
’ pecypeon, verosu
P I p—— HporpavvpoRasie, .
’ MoBHAMIALIH pecypeon Moara
exycenerN MTEACKT
5 sepro- ron spanncane
11 ET—— osommeckoro ommaa | SISO 10w s
ATPOPOMKIIIACHITHE KOMITACKCH Buocdept 1t Hoocdepst e, Korepeni Temonon
[V | Mapwneprenma, penvans, Tocteoumansias crams

TFEOTEXHOAOTHA, SKOIHEPIETHKA

HOAYCHIIA KASIECTREITIO HOROT
scpopyam

pasirris KL - noo6uorrr




