XV FOPOOCKAA MEXLWKOJIbHAA KOH®EPEHLU A
MEPBbIE WA B HAYKY
CEKUNA «OKPYXXAROLLA MNP »
TEMA

N3YHEHWE YCTPOI?ICTBA PAKETDbI

BbINOJIHATA:

L3 COKOJTOBA AHACTACUHA
E ,"" YUEHWLUA 2 «B» KITACCA
5 MBOY LUKOJIbl Ne 7
KPACHOITIMHCKOIO PAOHA
HAYYHbIV PYKOBOONTENb:
TATAHOBAT. A




BBELEHUE

* I3agaBHa YenoBeka BofiHoOBasa u
MaHuna BbiCb HeDA, yCbiNaHHas
3Be3gamu.

* MeHsa ToXe MHTepecyeT BOMPOC -
noYyemMy pakeTbl B3fieTaroT?
[TlouemMy MMeHHO Ha pakeTax
neTarT B KOCMOC?

 [1n4a aTOro 4 peLunna npoBecTr
nccriegoBaTesibCKyto paborTy.




MCTOPUA PAKETOCTPOEHNA

[lepBble pakeTbl Ha4anu N3roToBNATb O4eHb AaBHO. Ux
nosiBneHmne obIfo CBA3aHO C N3006peTeHneMm rnopoxa. NopoxoBbie
pakeTbl NpuMeHAnuch B Knutae yxe B X B. Kak penepBepoyHble U

[To3xe nossBUNMMcL BoeBbLIE PaKEeTHI

B Poccum nopoxoBble pakeTbl Obinn
NPUHATLI HA BOOPYXXEHNE B Ha4varne
XIX B.



OCHOBbI TEOPUN PEAKTUBHOI'O B>XXEHINA
SAJIOXKWUJT1 KOHCTAHTVH SOYAPOOBINY

LIOJTIKOBCKUMI.

[locne nepeHeceHHOW B AETCTBE CKapraTUHbI-OH
NPaKTUYECKM OrTI0OX N HE MOT MoceLlaTh LWKOoy.
Ho OoH okasarnca reHnanbHbIM CaMOYy4YKOU U CcTarn
OQHUM U3 CaMbIX MPOCBELLEHHbIX NOOEN CBOETO
BPEMEHMW.

lccnegoBaHus, NOMOXUBLUME HaYvaro
KOCMUYECKOMN 3pbl YenoBevecTBa, KOHCTaHTUH
SOyapaoBuyd npoBoaun, paboTtast yunTtenem
Karny>CKoW rmMmHasun.

OH NpeannoXus ncronb3oBaThb
MHOIOCTYyneH4aTble pakeTbl, pa3paboTtan

K. 3. Unonkosckun
(1857—1935) NPUHUNIMblI CUCTEM *XN3HeobecneyeHus

AQAVINMANAA



K. 3. ULUOJIKOBCKOMY MNMPUHALOJTEXNT
SHAMEHNTOE USPEYEHWE:

«3eMna — Konblbenb pasyma,
HO HENb3 BEYHO XUTb B
Konbloenuy.




MEYTY LIMOJIKOBCKOIO O KOCMUHECKNX
NMOJIETAX NMEPBbIMU OCYLLWECTBUAJIN HALLUW |
COOTELIECTBEHHI/IKI/I o4 PYKOBO,EI,CTBOM |

[laBnoBuny
Koponéee
(1907-1966).

KOHCTPYKIOp
KOCMHYecKkux kopabnen,
peanuiosaBlivi naen
Uwonxosckoro




NEPBbIN MCKYCCTBEHHbIV CMYTHWK 3EMJTA
BblJ1 SAMNYLEH B CCCP 4 OKTABPA 1957 TOLA.

e



[TEPBbIM KOCMOHABTOM 3EMIJIN CTAIJI

IOPU ANTEKCEEBWY TAFTAPUH.

EFO KOCMUYECKUW NONET COCTOANCA 12 AMNPENA
1961 FOOA. ‘




UTO TAKOE
PAKETbI?

 PakeTta — 31O neraTerbHbIN
annapart, ABWXKYLMNCA noa
OENCTBUEM PeaKTUBHOWU CUTbI.

* [1pn cropaHnn B pakeTHOM
asurartere Tonnmaa obpasyroTcs
rasbl. Ix BbIOpOC 1 co3naet
PEAKTUBHYIO CUITY, OBMXYLLYIO
PaKeTy Kak B BO3AyXe, Tak U B
6e3B034YLLUHOM MPOCTPaHCTBE —
KOCMOCE.




PEAKTUBHOE OBUXEHUE

Korga yenoBek pasberaercsi, OH Horamu TofKaeT Ha3ag Aopory;
aBTOMOOWIb TONKAET Ha3aa Aopory konecamu; rpebel, BECrom

TONKaeT Hasapg Boay.
* A YTO MOXHO OTTOSIKHYTb Ha3ag, Korga BOKPYr HUYEro HeT — KaK y
pakeTbl B OTKPbITOM KOCMOCe?




B Takom crniyvyae Hago 6patb ¢ cobon TO, YTO MOXHO DyaeT
NOTOM OTTarkKmBaTtb Ha3af. Tak, NoAKy MOXXHO pa3orHaTth U
be3 Becen, ecrnn 3anacTtucb, Hanpumep, 6onbLLINM
KONM4YeCcTBOM MAYEN 1 bpocaTb UX N3 NOAKN Ha3an

[BM>XeHune, Npu KOTOPOM Tero U3MEHSeT CBOIO CKOPOCTb,
oTOpacbIiBasi CBOIO YacTb, HA3bIBAKOT PpeaKmMueHbIM.



PeakTnBHOE OBMXeHWUE MOXHO HabnogaTs B JOMALUHNX
YCIOBUSAX— A1 3TOro 4OCTaTOYHO B35Tb OObIKHOBEHHbIN
BO3QYLUHbIN LLAPUK.

Ecnun HapyTb Wapuk 1, He 3aBA3biBast €ro, OTNyCTUTb, BO3OYX
OyaeT BbIXOAUTb U3 LLIAPWKA, U OH MOMNETUT B CTOPOHY,
MPOTUBOMOMNOXHYIO HAaNpPaBEHUIO CTPYMN BO3AyXa

Bosdyx

Bosoyx'we BHIDHIBACMCR H8PES
Moxcem omeepcmue 8

gup8amsCR 20PAIUKE,

-~

L.8Y ' : -
peucf“ Wapuk Yempemasemes
enepeo,




KAKBSJIETAET
PAKETA?

’ !I
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Y KOCMUNYECKON paKeTbl OCOObIN
aoBuraTenb — peakTUBHbIW. [1puHUMN

CTpy# rasa BblipblBaeTCA Yepes Comnsio
g D - i@~ " \OTBEPCTUE B AHULIE pakeTs) V
5 \ e léig_?_;\ OTTarnkMBaeT paKkeTy B
3 NPOTMBONMOSIOXKHYHO CTOPOHY.
* [logo6bHO BO3ayXy, BbIXoOsALLEMY U3 LLAPUKA, U3 Coniia pakeTbl C OFPOMHOM

CKOPOCTbLIO BbINETAKT Ha3ag NPoAyKTbl CropaHUa TOMMMBA (packaneHHbI
ras).

e A‘li]\
~ 'g g~ ) \ ero paboTbl TAKOB: Nepe/ rnosieTom
NS .\, | N roptoyee, 3arpyxeHHoe B 6aku
2., oy ' =, "‘\ pakeThbl, MO4XXUrakT, OHO Ha4YUHaEeT
T \Q (5 V ropeTb 1 NpeBpallaeTcs B
| ‘ 2 4)”/ packaneHHbIn ra3. C orpoMHON CUNOU




YCTPONCTBO MHOIOCTYTEHUATOW P p—_—

» PakeTa COCTOUT 13 3 OAMHAKOBbIX CTYMEHew,
pacronoXXeHHbIX ogHa Ha Apyron. Kaxxgas
CTYNEeHb pakeTbl COCTOUT U3 ABUraTens u
TOMNMMBHLIX 6AKOB. Fcmynets

Il cmynexs




[MOJIET PAKETDI

[lepBoW BKNto4YaeTcs u
paboTaeT camast HUXKHSS
CTYMeHb. JTa CTYrNeHb camasd
MOLLIHaA, TaK KaK ee 3agada —
NOAHATbL B BO34YX BCIO

KQHCTRYKLIMIO.
ora TonynBo cropaeT, a 6aku NyCTeoT, HKHASA CTYNEHb

OTPbIBAETCH, U TYT HAYMHAKOT paboTy ABMraTenn BTOPOK cTyneHn. B
3TO BpeMSsi pakeTa HabupaeT CKOpPOCTb 1 NETUT BCe ObICTpee.

Korga roptovee KOH4YaeTcs, BTopad CTYrNeHb OTPbLIBAETCA U BKITIOYAETCH B
paboTy TPETbSA, NOCEOHASA CTYNEHb, KOTOpas eLle Oonblie pa3roHAeT
Kopabsnb. BOoT TyT KOpabrib BbIXOAUT Ha opbuTy, a Aanee NeTuT OauH, Tak
KaK nocneaHssa CTyrneHb pakeTbl NOYTU NOMHOCTbLIO CropaeT npu
OTCOEONHEHU.



Al el O Y /\ADI
PAKETbI

3anyLlleHbl nccregoBaTtenbCcKkue
pakeTbl Ha BeHepy, Mapc n gpyrue
nrnaHeTbl ConHeYyHou cuctemnl. Ha
CNYTHUKaxX ycTaHaBNMBalOT MOLLHbIE
TenecKornbl, C MOMOLLbIO KOTOPbIX
yYeHble 3arngaabiBaloT BCce ganblie u
aanblue B rnybuHbl BeceneHHow.

CeroaHsi C NOMOLLIbIO PaKeT BbIBOASATCS
borbLuMe KOCMUYECKME CTaHLINKN, Ha
KOTOPbIX MOCTOAHHO paboTatoT
KOCMOHAaBTHhI.

PakeTbl BbIBOAAT HA OPOUTbLI COTHU
CNYTHMKOB CBSA3U, KOTOpPbIE
obecne4vymBatloT nepenayn
TENEBU3UNOHHLIX Nporpamm u
TenedoHHbIX Pa3roBOPOB.




OcBOEHNE KOCMUNYECKOTC,....
NpOCTpaHCTBa gt
Heobxoaumo!.. 3To
COCTaBHasd 4YacTb P
nporpecca B pasButum =" .
yenoBeyecTBa... Ho B
KaK BFIUAKOT 3anyCKU
paKeT Ha Hally NNaHeTy
Ha knumat 3emnun?..




# BINUSIHUE 3AMYCKA
' PAKET HA HALLY
S5 [NAHETY

- e

* MYCKW PaKET CBHA3aHbI C 3arps3HeHeM OOTbLLNX
Tepputopuin. CyulecTBEHHbLIN Bpea npupoae
HaHOCAT 3NIeMEHTbl KOHCTPYKLUNM paKkeT N OCTaTKK
Tonnuea. [nowanb ogHoro 3arpAa3HeHUa MOXET
OOCTUraTb HECKOMNbKO reKkTapos,

 Ha npecatunetuns mecrta
pasnuBea TOMNMMBa NpeBpaLlaroTCcAa B OnacHble ans
XU3HU YENOBEKA.

* VI3-3a nycka pakeT nponucxoauT paspyLueHue
O30HOBOIO CI10S1, KOTOPbIN NPeaoXpaHAET
NOBEPXHOCTb 3EMIN OT XXECTOKOro
VNbTPadPUONETOBOIO U3NMYYEHUS.




Co3gaHne Mmoaenu pakeThl.

C nomMoLlbo bymaXkHoro
MOJenMpoBaHUA 9 BOCCO34aMm e e S T TR
mogernb paketbl COKO3-TMA ji=
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- COBETCKas TPEXCTYyNeH4yaraqa pakeTta
npeaHa3sHa4vYeHHas ans

-] BbIBEAEHNS MUNOTUPYEMBbIX

1§ KOCMUYECKNX Kopabnen KOCMUYeCKNX
& annapaTos.

_+ _PaspabartbiBanachk 1 nsrotaenvsanach
. B LICKB-IMporpecc noa

W/rAaARA~ATDAR MNMariamnimza IAEa0 a1




. [1ns cospaHusi Mogenv Ham
2 notpebyercs:

1 HoXXHUUbI

2 Knen

3 KapaHpalu

4 JlnHeunka
5 PacnevaTtaHHbIe YepTexm Mo,qenm
(24 NUCTaxERE PM e

CHauarna 49 akkypaTHO Bblpe3ara Bce
nenanu dyaytoulen Mmoaeny pakeThl




A Havana ckrnemBaTb
MESIKue getanu mexay
cobon, crieaysa MHCTPYKLUUK
Kaxxabln 6nok moaenu g

. cobupana oTaenbHA
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[locne Toro Kak Bce OCHOBHbIE YacTu
MOZESNN PaKeTbI (TPW CTYMNEHMN,
OBUraTernbHbIE YCTaHOBKN KaXKO0W
CTYNEHWN, Pa3roHHbIN ONOK n
KOCMMYECKU annapar) Obifin rotoBbl, S
coeanHuna nx mexxagy cooou.
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B ntore s NnoJiyydyuria I'IO‘-ITI/I TO‘-IHy

KOMUIO pakeTbl-HOCUTENS Coro3
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