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K. 3. HHOJKOBCKHUMN.

HeGonbvumoit Kanyscrai Komrextus Cexume HayYHHX pador-
HHKOB TODJHTCH TeM, YTO B ero cpege OiemmeT Takoe eBPONEHCEH
H3BecTHOe HMA, Kak Koncrautun 3ayapaosud Lnosxoscknd. Toasko
B pochaefHHe 10—12 jger o IlmoaKOBCKOM 3aroBODHJHN BCEphbes.
Jo OxkTa6ppCKoi e peBONOL AR 60JbIIAHCTBO IATEHTOBAHHHX YICHHX
OTHOCHJIOCh K €r0 ONHT3M ¥ pPaG0TaM B Jy4yiueM CjIydJae ¢ HEKOTO-
poit mpoHHeH, CYATAA BTOr0 CKPOMHOI0 TPYXEeHHKA G6eCIOYBEHHHM
$anTasepoM. [Iporpece coppeMeHHOH TeXHAKHA II0KA3aJ, ITO MIPOrHO3H
I[#0NXOBCROTO He TOJNBKO HMeT 3a CO00I0 peaJpHOe OGOCHOBAHHS,
HO ® ONH3KE K ocymecTsieHHI. Mexay teM ®msEp K. 9. Maijo
KOMY H3BeCTHA, & IOSBJAKNINHEECA B raseTaX U JKypHalax CBeJjeHHH
0 HeM 9acTO rpelaT NPOTHB HCTHHH. ONHT HacTodmed 6norpaduH
K. 3. m cTaBHT cele 3ajgadell NaTh 0 HeM BepHHe CBeJeHHH, IPpo-
BepeHHHE YaCThI0 II0 JOKYMEHTaM, a YacThI0 B JIHIHHX Gecepax ¢ K. 3.

K. 3. IlaoakxoBckuft popmuca 5 cearaépa 1857 r. B ¢. Maxes-
ckoM, Cnaccroro yesga, Pasarckoit ryGepumm. Oren K. 9 caymma
B JecHOM BepgomoTBe. CBom MoaoaHe road K. 9. mposea B PasaHm.
Yxe 14 JeT, HOJYIHWB M3 PHMKH HeKOTOpoe IOHATHE 06 a3pocTare,
ManeHbkHH IlpmonkoBckmii mpo6yeT HaAyTh BOLOPOAOM MEHIOK H3
TMAOHPOCHOA OyMard ¥ HETepecyercs IOJieTaMd IIPU MOMOIIH
kpHABeB. JleT 15—16 K. 3. cepre3sno 3ammMaerca (PHIHKOH H TOIAA
e, Kar TOBODHT OH C&M, y Hero BO3HAKJIA MHCAb 06 a3pocTare
¢ MeTaJundeckoil o6onourod. C 1876 roma K. 3. maumnaer 3apala-
THBATh XJie6 CAMOCTOATEJNbHHM TPYAOM Y9HTeNd, Npemnojaasad ¢m-
3URY B MareMaTHKY. B 1882 ropy oH HadHagaercs y4YHTeJeM yesi-
HOro yyuinma B I. Boposok, Kaxymckoli ry6eprnn, a ¢ 1892 roaa
mepexonut B Kanyry yd4mrTeseM :eHCKOr0 eNapXHaJbHOI0 YIHIHILE
H C TeX 10D CTAHOBHTCH IIOCTOAHHHM xHTeneM Kanyrm. Xora
Gonpmiag cCeMbsA, CKYAHHH 3apaGoTOK, YCJOBES NPOBHEIHAJNLHOM
KHSHA H OTBJEKAJH MOJONOI'0 MedTaTeJs OT Ji6AMOro Jeja, HO
BCO e, BHTY3HACT, pByINHACA cJedarh 4TO-JIHGO TOJe3Hoe JJA
9ejI0BeYeCTBa, HAXOXHJI BpeMd B CPelCTBA MJIA CBOHMX ONHTOB
A nevaraHEd TpynoB. Ilepswii Goapmoit pornam K. 3. omenan
B 1887 r. B MockoBckoM O6mectBe EcTecTBosHanmEd, & B 1890 T.
yepes JI. Y. Mesneneena mocaan B Pyccroe Texnmseckoe O6uiecTso
MOJIeJ b 33POCTaTa M Pa6oTy. ,,0 BOBMOKHOCTH IOCTPOGHHSA MeTal-
JAAYECKOr0 a3pocTara“, KOTOpad, XOTd H He OHJa HamedaTaHa, HO
PTO pano orams, uro I[HOJNKOBCKHil MOMeT COBpeMeHEM OKa3aTh
3HAYHTENFHHE YCJIYrE JXely Bo3AyXonjaBaHHS. KoHe4HO, Takol
OT3HB TMOJNEPHKAT MOJOZOr0 Y9YeHOr0o H JaJ eMy HOBHe CHJIH
IT YBEPEHHOCTh B MaJbHEHMIHX HCCIENOBAHHAX.



K 1891 rony OTHOCHTCA mepBad ydueBad pabora K. 3., mome-
mwenrnas B Tpyaax O6mecrBa Jawo6arenedr EcrecrosEanpma: ,Jas-
JieHHe RHJKOCTH Ha nJjockocts* (MockBa, 1891 r. T. 4), B KOTOpOH
K. 3. BuepBne HOKa3HBaeT, YTO JaBJEeHHe II0TOKA HA OPOAOJIIOBATHE
TIOBEPXHOCTH, TO GoJpINe, TO MeHbINe, UeM HA PAaBHOBeJHKHH KBaj-
PaT, CMOTpPA 10 PACHOJIOREHHIO IIOBEPXHOCTH H ee IPOI0JroBATOCTH.

B 1892 ®m 3 r. r. BHXoAAT B MoOCKBe ABa BHIYCK3 KHHTH:
»ABPOCTAT, METAJIHYECKHH yNpaBifeMHH“, BH3BABMHIl GOJBINOMN
IIyM B TOrJallHeH ydYeHOH Ipecce, mOYTH 6e3 HCKIIOYEHHA YTBep-
JKAaBHIeH, YTO TAaKOH aspoctar Gyner Bceraa HIPYIIKOH Berpa.
Toapko depes 20 JeT IOCIe BHXOAA 9TOH KHHIH, COBpeMeBHafd TeX-
HAK2 Iléoagyxonnanannﬂ NOK23aJ1a, HACKOJBKO B CBOE BpeMs OH.I
npas K. 9.

CBo MedTy O COOGImIEHNH ¢ MHPOBHM @pocTpaHcTBoM K. 3.
YBIERATONBHO H3JNaraeT B KHHre: ,I'peal o 3eMie ¥ HeGe®. 3an0Jro
no Jlagraes, Maxcmma, Anepa ®H Paiit, 0B 13l pa3paGOTaHHYIK
TEOPHD a3POIIAHOB, HX THIA, CHAOAHB PAabOTy YepTeRaAMH H pac-
geraMd (MockBa, 1895 r. Hayka i x@3H5p). 3aTeM BHABAIAETCA MPOEKT
nApARacNa: y,ileNesHHH yOpaBiseMHH aspocTaT Ba 200 YexoBek™
(Kanyra, 1896 r.) H: ,IlpocToe ydenme o0 BO3AymHOM Kopaliae*
(MockBa, O6memoCcTyNHH#E TexXHHEK, 1899 r.). MH He MoxkeM [aTh
naxe IepeYHs BCeX NeYaTHHX TpyHoB K. 5. 3a HX MHOIOYHCJIEE-
HOCTBI0 (CcBHIIe 80) H OTMedYaeM TOJHKO Té H3 HHX, KOTOpHe, IO Ha-
IleMy MHEHHH, MMENT NPHANHNHAJbHOe 3HAYeHHe H JaOT XOTH
HEKOTOPYH BO3MOMKHOCTH NPOCIEHTh SBOJOIHEI0 ero TBOPYECKOS:
MHCJIH.

B 1900 r. I[H0oNKOBCKOMY HECKOJBLKO MaTeDHAJIHHO IIOMOIVIA
Aranemas Hayr, HO GOJBOIYI0 92CTh CBOHX PAG0OT OH IPOXEJHBaeT
Jqd9H0, 6e3 NpHBJICYeHHA Jaxe pabodelil CHJIH: CAM CTOJADHHTAET
H CJecapHHYaer.

B mavaye 20-ro croyeTEs K. 9. BHABHraeT HJel) IPHMeHHATH
PAKeTHH# NPHEOHAN K IOJeTaM B IYCTOTE, M JaeT J0KA3aTeJbCTBR
BO3MORHOCTA NyTeINeCTBHA BHe 3eMyHd; HIelo aTy K. 3. mpomose-
AyeT H paspaGaTHBaeT A0 cero BpeMesH. B 1903 r. oH BHIyCKaeT
paboty ,YccaenoBaEHe MAPOBHX HPOCTP2HCTB PEAKTHBEHME IIPH-
6opamMe“ (MockBa, HayuHoe oGo3penme), H 60JbIIYI0 DRGOTy C TeM
/e Ha3BAHAEM, HaleyaTaHHYM B 1911—13 rr. B BecTHEKe BO3XyXo-
NAaBaHAd,

B 1o e Bpemsa K. 3. yray6aser H paspa6aTHBaeT CBOe ydeHHe
0 MeTaJUIAYeCEOM HMpHEa6ie. TaxoBH ero KHHrd: ,MeTasAuecKHH
po3AymHHE kopa6ap“ (CIIB Ne 9 3HaHHe H HCKycocTBO, 1905 T.),
MeTajIAYeCKHH a3pOCTAaT, ero BHIoAH H nperMymeocrsa“ (CIIB,
1910 r. Boaayxonnasatenp Ne 11), ,Ilepsaa Monmear gmcTO Merayn-
agdeckoro aspoHaTa“, (1913 r.), ,TaéiHua MeTANIHYECKAX AHPH-
Rabaeir* (1915 r.), ,J[ONONHHTENbHHE TEeXHHYECKHE JaHHHE O Me-
TalNHYeCKoM AmpHxkadie* (1915 r.), ,I'oBmosa MeTamiImueckoro Iu-
puxabaa® (1918 r.).



K paGotaM IO KOCMHMYECKOMY MHoJerTy OoTHOCATCH KHHrd: ,Hc-
clie0BaHEEe MADOBHX IPOCTPRHCTB peakTHBHHMA npr6opaMu (Kanyra,
1926 r.), ,KocMHueckas parera“ (1927 r.) H IevyaTaeMasd Temepb
JKocMHEYecKHe pakeTHHe Hoe3aa“. B KomeynoM BHBoje IHONKOBCRHI
CTpeMATCA CO3JaTh Tarof BO3XYmHHE Kopa6ib, Ha KOTOpPOM OH
BO3MOKHO OHJIO COBepINATh IYTEIMECTBHA 3a IpeNelaMH 3eMHOH
arMocpepd. Ero MexmnaEeTHHH xopa6iap upelcTaBiseT co600
THTABTCKY0 PaKeTy, mepeMemanulyiocs CHJI0K0 OTAAYH OPH IIOMOIIH
B3PHBYATHX BemecTB. J{BHArareirp OGHYHOTO CaMOJeTa 3aMEHAOTCH
BepHBHON TPYOKOH, B Y3KHH KOHEI, KOTODOH HAKAYMBAKTCA B3PHB-
qaTHe BeIecTBa. Bo3AymHNe BHHTH yCTPAHAIOTCH, KPHJIbH, 10 Mepe
COBEpIIEeHCTBOBAHHA, YMEHBIAOTCA H IOTOM COBCEM YHHYTORAIOTCH.
IIpA caMHX CRPOMHHYX YCJOBHAX CTAHOBHTCS BO3MOKHHM: BbiA8T W3
3eMHOH aTMOC(epbl, TIONyYeHHe KOCMHIECKAX CROPOCTEH M YCTDOH-
¢TBO OOMEAHTHA B apupe. J{okasnBad BO3MORHOCTD MEEAYIIAHET-
HHX cooOmenmit, K. O. momyTRO moka3HBaeT H BO3MOKHOCTH Npe-
CHBAHHA 4YeN0BeKa B YYRAHX JAJA Hero YCJOBHAX INIAHETHOH
atMocepPH H yTBEDRIAET, YTO TaM 4YeJOBEK CMOXKeT PAa3BHTH [0
KOJIOCCANBHHX IPeNeJoB HEAYCTPHI, X BOBHE YOJOBAA RH3HH GyIyT
CIoCco6CTBOBATH I'POMAJHOMY POCTY 9eJ0BEIeCTBa.

TaruM o6pazoM, ¢ mmereM K. O. [[mikoBcKOro HEpa3pHBHO CBH-
3aHA HCTOPHSA CKOPOM IOGelH dedoBeRa HAX GecnpeleNbHHM MHDO-
BHM TPOCTPAHCTBOM, H B HAaCTOAMee BpeMs MHOTHe YydYeHHe paGo-
TAOT Haj YIIyOJeHHeM ero Hied M IPAKTHYECKHM HX OCYIIeCTBIe-
voeM. U cam K. 9. He cMOTpDS Ha NPEKIOHHHH BO3DACT NPOMOIKAET
C¢BOM palGOTH, TeM (oJjiee, YTO B HACTOSMee BpeMs, 6Jarojfapd IoA-
nepxike OcoaBraxnMa W HasHadeRdwo CosHapKoMoM mIepcoHaIbHOM
IMeHCHH, OH TIOJYYHJI K TOMY ¥ MaTepHAJbHHE BO3MOXKHOCTH.

IloMmyo paGor mo BoaxyXomiaBaHmio, K. O. mposapiser ce6s
H KaK QHI0COP-MHCIHTENb, BHCKA3HBAA HOBHE H HHTEPEeCHHE MHCIH
0 PasHHM BOIPOCaM, BOJHYIOIMHM 4YeJI0OBeYecTBO. MHOrO HHTepec-
HOT'O MOKHO HaHTH B ero Opommopax: ,Il'esnm#i m rope‘, ,MomHaM
Bcexennon“, ,IIpmyuna Kocmoca“, ,¥YnM ® cTpactH“, ,Boxda Bcenen-
Holt“, ,CoBpeMeHHOE COCTOSIHHE 3eMJH* H MH. fip. KpyusHi nedreas
HAYKH, KABOY, HOeCHOKOMHHN yM, KHIy4as sHeprud, GoApoCTh RAyXa
¥ TeJa-— BOT OTJIHYATEJHbHHE Ka4eCTBa ATOr0 HHTEPECHOTO YeJIOBeKa.
Hu roxmw, BE Td:xeJHe YCJOBHA IPOULIOro He YOHJIH B HeM HHTEpeca
R JKMBHH H K Hayke. llyckali xe W pmajpHedmas ero RH3Eb OyHeT
TAKHM X6 HeIPeDHBHHM rOpeHHEM Ha II0Jb3Y 4JeJ0Be4eCTBa.

Ynonromoveran# Kanxyxcroro Komrexrnsa
Cernur HayIBHX paGoTHHKOB Cepred Bescowos.






OT ABTOPA.

Mue yxe 72 ropa. SI XaBHO He pa60Tald PyKaMH B He NPOH3-
BOXKY HHEAKHEX ONHTOB.

Haj peakTHBHHMH NpHGOpDaMH NpPAaKTHYECKH TPYAATCA Ha
3amajfie Co BpeMeHH H3aHHA Moell nepBod pa6oTH B 1903 T.

CHagaja HCRaJIM TIPEMeHEHHH K BOEHHOMY feqy (YHre B
lllpenne 1 Kpynno B [epmanum).

IToToyM, co BpeMeHH JpYyroro Moero Tpyaa, B 1911—12 r., pa-
60Tayd BOOOINEe TeOpeTHYeCKH M aKCIepHMeHTaJpbHO (Dupkeaanp,
Togmapa). Toraa e BHCKa3aJd CBOHM cooOpamenus u IcHo llensTpw.

Ho ¢ 1913 r. mw B8 CCCP MHOrHe 3amHTEpeCOBaJHCH BONPOCEMH
32aTMOC(EpHOr0 JIETAHHS,—B OCOOGHHOCTH, KOI/Ia YBHIAJH Cepbes-
HO® OTHOImERHe K HeMy J3anajfa. I[lepBHME 3a0e3UdRaMH ORI
Proyny, [lepensMan (09eHD JOCTYNHEE H HAY YHHe TPYAH), [Iupuarny,
B. Bopo6res, Manyfinos, Pa6ymmucknit, lImypno u npyrme.

Co BpeMeHH H3ZAHHS B OYeHb pPACHPOCTPAHEHHOM IKYpHAaJe
(Mpupoaa u awan, 1918) Moeir paGoTH Bue 3emanm (0TAeiIbHOE H3L.
B 1920 r.) 3amHTépecoBaJics sBe3fonuaBanneM O6ept. Ero coynuenne
IaJI0 repManCEHM YYeHHM H MHCJHTeAdM HI3PAAHHN TONYeK. 6aa-
rofaps KOTOPOMY IIOSBHJIOCH MHOTO HOBHX paloT # PaGOTHHKOB,
KakoBH: Boasd, Bauve, I'edpr, Fomann, Jleir, 3annep, Omens, 1llep-
mesckrit, Jlaneman. Ilocrenmme nBOe o04eHb YceprHO (0cofenHo
Maseman) mepeBOAHJIM H pacupocTpaHaxH Mo TpPyAH. Toxe nedaym
B CCCP Mogecro, Baar, Hsamosckuit, Fropos, JlaswzaoB, Jlamm-
poB-Cro6i0 B apyrre (6e3 MOLNHCH).

IlosBHNACH paKeTBHe ABTOMOOMJM, TIIHCCEPH, CaHH H [axe
aspomsiag (mox ynpasiesdem Illramepa) Bce 870 6HJI0 OUeHH He-
COBEpIIeHE0, HO IPOH3BOJHJIO MHOI'0 ITYMy M GHJO MOJE3HO KaK B
OTHOINGAHH ONHTOB, TaK X B OTHOIIEHAN pPaCIPOCTpPaHeHHs HHETepeca
cpend o6MIecTBa, YYeHHX H CTPOHTeJeH.

Cranm cEarHee pacnpocTpaHaThcs 3TH e m 8 CCCP. Bu-
crynuns: Bersmprmn (nexnum), Ilampep w Pruumn. Ilocaemumit
CBOMMM NPeKDACHHMH PaGoTaMd, OCLUMPHHMH CBeleHHAME W0 JHATe-
parype BODPOCA, (ecnpHCTPaCTHEM—OCOGeHHO CIOCOGCTBOBaJ pac-
IIPOCTPaHesHID HAel# 3pe3gomiaBaudd. MORHO CEasaTh, YTO IEPBHIi
CHElHAJHCT 0 3T0¥ YacTH y Hac mpod. Puams. Torna ske mpomo-
BeAHBAIH HOBYI Huel Ymmesckmii, Pogamx, Crporamos, Pexnm,
ConoBbeB, I'TYyIIKOE ¥ AHOHHMH.

He Tonmpko 3arpammuelf, HO H y HaC Telepb YYPeXKAAOTCH
HHCTATYTH M 00pa3ylTCd O06INeCTBa, WICHH KOTOPHX YCHOIUHO K
TaJAHTIHBO PACHPOCTPaHANT HoBHe HueH. Tarosu: JInBos, Ilepeas-



MaH, Bopo6res, Beiireann, Poganx, Benrepos, Kouaparesro, JIynesngo
H IpyrEe 9IeHH 3THX o6mecTB. OcoGeHHO MHOI'0 HAOHCAJH OYeHb
neapHHX crared IlepeasMan m JIbBOB.

IIpuBer OT MeHA paGoTHHKaM acTpoHaBTHKE Kak B CCCP, Tak
1 sarpanpned. MM mpmperca mopaGoTaTh He OJHH JeCATOK JeT.
IToxa 8710 Kexo—HeOIArogapHOe, pECKOBAaHHOe H (esMepHO TPYHHOe.
OHo moTpe6yeT He TOJHKO IPEe3BHYAHHOr0 HANPAKEHHSA CHJI H I'eHH-
ANbHHX HapOBaHHH, HO H MHOTHX SKepTB.

BoJsmAHCTBO OTHOCHTCA K 3Be3JOMNIABRHAI, KaK K epeTHIeckoi
HAee H HHYero He X09YeT CIymaTh. JIpyrHe—CReNTHYECKH, Kak R
BeIIH a6COMIOTHO HEBO3MOMKHOH, TPeTbH YepecYyp J(0BePIHBO, KaK
K NpeaMeTy Jerko M Ckopo ocymecTBuMoMy. Ho meppHe Hemabewx-
HHe Hey/aYd 00e3RyPaRHBAIT H OTTAJIRHMBADT CJIA0HX H HOAPHBa-
10T Zi0BepHe 06MecTBa.

PaGotanmux OXHZANT GOJBIIEE pPA30YAPOBAaHHA, TaK Kak
6JIarompHATHO® pellleHHe BONPOCa TIOpasf0 TPYMHee, YeM IyMA0T
CaMHe OpOHHOATEJbHHe yMH. MX HeyaadM, HCTOIICHHe CHJ H Ha-
IeRT 3aCTABHT HX OCTABHTH J[leJI0 HE3aKOHYGHHHM H B IEYAJLHOM
cocrofgnn. IloTpe6ynTCa HOBHE W HOBHE KAIDH CBEXHX H CaMO-
OTBEPKEHHHX CHJL.

3Be3omIaBaHHe HeJNb3d H CPABHHBATH C JETaHHEM B BO3JyXe.
[Tocnegpee—Hrpymika B CpaBHEHAH C MEPBHM.

HecouBeHHO AOCTHrHYT ycnexa, HO BOIIPOC U BPeMeHH ero JIOCTH-
JREHHS IV MEeHS COBEePIIeHHO 3aKPHT.

IlpencraBieHHe O JErKOCTH €ro pelleHHA €CTh BpPEMEHHOe
3a0xy&nenHe. KoHeuHo, 0HO 1mOJe3HO, TAK Kak IpHAaer GOAPOCTH
H CHJIH.

Eeam 6H 3HaH TPYRHOCTH [eJa, TO MHOrHe pa6oTapmiue
Teleph ¢ PHTY3HA3MOM, OTINATHYJIHCH GH C YKACOM.

Ho 3aTro Kak IpekpacHO OyZeT HOCTHIHYToe. 3aBOeBaHHE COJI-
HeYHOHi CHCTeMH JaCT He TOJbKO SHEPrdl) H H3Hb, KOTOPHE B
2 MmasEapna pa3 OGyAyT oOmibHee 3eMHOM SHEPrHH H FKH3HH, HO
H OpocTOp eme Godee o6miabHHE. YesoBeR B CBOelt BJIACTH H3J
SeMieil Biajeer, Tag CKasaTh, TOJbKO JBYMA H3MEDEHHSMH, TPEThe
Je OrpaHAYeHO, T. €. PACIPOCTpPaHeHHe BBEPX M BHH3 LOKA HEBO3-
MoxHO. Torga e desoBeK IOJNYYHT TPH H3MEDPEHHA...

A OTCYTCTBHE TAMRECTH, a NeBCTBeHHHE Jydm Coxnua, a J06ad
TeMIepaTypa, IHOIydaeMasd B COOPYHREHHAX TOJBKO CHIOK COJHEIHHX
Jydeif, a HHYero He CTOINee NIEPENBHKEHHE BO BCe INGCTh CTODOH,
a [03HAHHE BCeJeHHOH... MH He MoieM TYT OIEHHTH BceX OJar
H NPEeHEMYINEeCTB 3aB0€BAHHA COJMHEYHOH CHCTeMH. Koe wro A 1nam
B BHIIEYIOMAHYTOM MOeM COYHHEHHH BHE 3EMAH.

ITmosikoBCKHIA.



K. LUMOJKOBCKUHN.

PAKETHBIE KOCMHWYECKHUE NOE3JA

1. Hox pakeTHHM M0€3[0M S IOAPA3yMeBald COEXHHEHHe Hec-
KOJBKHX OJAHAKOBHX PeaKTHBHHX IIPEGOPOB, ABHIAIMHAXCA CHAYAJNS
10 JOpore, ITOTOM B BO3AyXe, IOTOM B NyCTOTe BHE AaTMOcdepH,
HaKOHeI|, I'/le HEOYAb MeRIY NJaHeTaMH HJH COJHIAMH.

2. Ho ToJBKO YacCTh BTOr0 IOE3Na YHOCHTCA B HeGecHOe Lpo-
CTPAHCTBO, OCTaJbHHE, He HMed N0CTATOYHON CROPOCTH, BOSBpamia-
OTCA Ha 36MII.

3. OpuBOKOii pakeTe, 9100H JOCTHTHYTHh KOCMHYECKOH CKOPOCTH,
Haflo JeJaTh 60JbmoN 3amac ropiodero. Tak, AJadS NOCTHXEHHH Iep-
BOH KOCMHYECKOH CKODOCTH, T.-€. 8 KHJIO B CeKYHAY, BeC ropudero
JoakeH OHTH IIo KpalHell Mepe B 4 gaaa Golbme Beca paKeTH
60 BOCEM ee OCTAJNBPHHM COJEepXKHMHM. ITo 3ATPYHHSET YCTPOHCTBO
PEaKTHBHHX NIPHGOPOB.

Iloesn e paeT BO3MOMRHOCTH FUIH JOCTHUrATh GONBIIAX KOCMM-
YECKHX CKOpOCTed, HJIH OrPAHHYHUTLCA CPABHHTONBHO HeGOJNBIIAM
3a0aCOM COCTABHHX dJacTedl B3pHBAHEA.

4. M1 6yaem cHavasa pewaTb 8apayy B Camom npocTediiem BM-
Ae. flpeanonaraem ycCTpoHCTBO BCEX paKeT COBEPWIEGHHO OAWHAKOBLIM.
3anachl ropio4ero u cuaa BapbiBanua takwe. Ha mese, KoHedHO, NOJ-
®HEH OHTH HEKOTOpHe YKJIOHeHHd, TaK, parKeTH, JBHrAIOIIHECH
no jopore, 6yayTr IpoImle, HABHralmuecid TOJILKO B aTMocdepe
He MMeT HaJ0GHOCTH CHAOXKATHCS NPHCIOCOOJCHHAMH IJif MPOJLOJ-
JKHTEJBHOT0 CYLIeCTBOBAaHHA JIO[CH B 3HPHOM IIPOCTpAHCTBE.

6. BapHB Hau#HaeTCA C MOpeAHel paKeTwl, YTOOH BeCh II0e€3](
N0BEprajcs HATAXKEHHI0, & He CRATHIO, C KOTOPHM Jierse 60poThes.
KpoMe Toro aro Cmoco6CTByeT M YCTOMYHBOCTH N0E3[a BO BpeMs
B3pHBaHHA. IIpH 3TOM MOXKHO COCTaBHTH Gojlee NIHHHH II0€3],
a CJIel0BaTeJbHO, ¥ GOJBIIYI0 CKOPOCTH TIPH TOM Ke 8alace I'opiwo-
7ero B KamI0M DaKeTHOM BaroHe.

6. YeM xopode BAaroHH, TeM O60JbII® MOMET GHTb HX THCIO
DA TOM ke 3a0ace IPOYHOCTH, a deM GoJbIIe HX YHCJIO0, TEM OKOH-
9ATeNbHAA CKODOCTH IIOCJHe[Hero 3aJHero BaroHa GyjeT 6oJbie.
IJT0 BacTaBifeT CTPEMHTHCS HAC HeJaThb OTJeJbHHE CHAPSAH BO3-
MO&BO Kopode, Ho gmamMerp pakeTHOro npHGoOpa He MOMeT OHTbH
MeHbIIe ONHOI'0 MeTpa. SHAYUT JJIHHA PAKETHOr0 BATOHA HE MOMKET
OHTH MeHee 10 MeTpoB. IIpm MeHbpImIe# DpPOJOJNrOBATOCTH CONPOTHB-
JIeHEe BO3AYyXa OKAaReTCA vepecyyp 3HAYHTeJBHHM. Jlaa paker,
BOSBPAUTANIHEXCA HA 3eMJ0, 3TO MOXKET GHTH NOCTATOYHHM, HO AJd
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KOCMHYECKOI'0 BalOHA HajJ0 He MeHee 3 MeTPOB B AMamMoTpe # 3D mert-
pos B Aauny. Orciofla BHBOJ: IOCJHeJHAH KOCMHYECKHI BArOH HAJO
nelath oOMHpHee.

7. YerpolicTBO KOCMHYECKOH pakeTH OYeHb CJIOXKHO H Gyner
HeIIPEPHBHO elNe YCIOMKHATHCH. MH He HMeeM IIeJH celyac BXOJHTL
BO Bce monpo6EoCcTH. TyT mexp npyras: IOKa3aTh BHIOH MM0e3Na,
B OTHONIEHHH OKOHYATEJbHOK CKODOCTH B CPDaBHEHHH C OJHHOKHM
PeaKTHBHHM NPHGOpPOM. Bo3MOxHO, 4TO MaJeHbKad paKeTa, NG J0-
CTHXEHHA 3QHPHOr0 MPOCTPAHCTBa, GyNeT PasBOPTHBATLCA B GOJb-

mwryn. Ho MH Bce 3To ocTaBMM H NpHAMEM pa3MeDH DaKeTH B 3 H
30 MeTpoB.

8. Ilomepe4yHHR paKeTH COCTABJIfET TPH MeTpa, JJIHHA €6 30 MeT-
POB, TOJNINHHA CTEHOR—2 MM. (K KOHIAM Tojme). IIJoTHOCTH HX Ma-
Tepaasa—8. Ilmomane cpemmero cedeHHA 7 KB. M., NOBEPXHOCTb
180 kB.M., 06‘¢M 105 K6. M. Pakera MosKeT BMeCTHATH 105 TOHH BOJH.
OTcex 060JI0YKH B 1 M BeCHT Be3jie OJHHAKOBO, TAK KaK K KOHIAM
OHa TOJIe, HMEHHO 0,15 ToHHH. CTOJIbKO e IojaraeM Ha Jioaef.
Gax®, TPYOH, MalUHHH W Jpyrue UPHCIOCO6JEeHHA: BCero 0,3 TOHHH
H8 MeTp JUIHHH. 3HAYUT BeA 060JI09KA paKkeTH OYAeT BeCHTh 4/,
ToHAH. CTONBKO JKe BEYTPeHHee Colep:RaHhe, Bcero 9 ToHH. H3 3TOTO
Beca Ha JOAeH J0BOJBHO TOHHH.

9. 3amac B3DHBYATHX BEIIECTB [OJOXKMUM Ha 1 MeTpP OTCeKa,
0,9 TOHHH, 2 H& BCI0 pakery 27 TOHH, T.-e- B TPH Ppasa G6oJnIe,
yeM BeCHT pakeTa co BceM coiepmHMHM. (COOTBETCTByHONIad CKO-
POCTh JJIA OJBOM pakeTH, OPH YNOTpeGieHHHX He(TH, paBHA 5520 M.).
JTOT 3aITaC B OHOK pakeTe 3afiMeT (IPH NIJIOTHOCTH ero B eIRHALY)
27 Ey6. M., T.-e OKOJIO YeTBepTOil JoMH Bcero o6‘eMa paxeTH. Ha -
neii A MalOEEH ocTaHeTcA 78 Ky6. M. Ecah Bo3bMeM 10 deloBex,
TO KaskEJOMY MAOCTaHeTCH OKOJO 8 Ry6. MeTp., HJIH Ky6. KOMHATa
c pebpoM B 2 Marpa. Kmciopoma Takoro o6G‘eMa, P ABYX A&TMO-
chepax naBiieHHd, XBATHT Ha JHXapHe 160 dYeji0BeK B TedeHEe
24 9a3Cco0B, HIA 10 4YeJIOBeK B TedeHHe 16 JHel: KoHedHO, IpH yna-
JICHHH TPOJYKTOB AHXAaHHS.

MH XO0THM IIORa3aTh, 4TO NaKe TaKOH GOJBIION 3amac Iepw-
4ero He oOpeMeHUTeJNeH A PaKeTH.

10. B3pHBaEHe HATArABAaeT II0€3]] A BOT HOYEMY TOJIIHHA
CTEHOK B Y3KHX MecTaX paKeTH G6oJblIe: CONPOTHBIEHHE PaspHBY
KakRJ0r0 CeYeHUS pakKeTH IOJEHO GHTH OJHHAKOBO.

11. OGoxoura pakeTH, IPH 3allace NPOYHOCTH B 5, BHAEPHKHT
cBepxaaBienre B 4 armocdepH. Ho Tak Kak OHO M B IIyCTOT® He G-
Jee JIBYX aTM., TO 3amac HpoYHOCTH 6yner 10.

12. Tak kark BceM pakeTaM MOMeT NIpPeACTOATH ILIAHAPCBAHHE,
nake MOCJHEJHHH KOCMHYECKOH — IIPH ee BO3BpalleHAH Ha 3eMJI0,
TO KaXkJaA pakeTa mMeer Takoe YCTpPOHCTBO.

OpmaoYHaA HAAyTad O06GOJOYRA, HMEWINad, IO Heo6XOXHMOCTH
(opMy TodeHoro Ha TOKApPHOM CTaHKe Teda (Teja BpamledHsA), HIa-
HApOBaThH Oyaer ciaa6o. Hamo coenwHATH, HANIP., TPH TAKHX TOBEpPX-
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HooTA. HajyTHe BOBAYyXOM HJIH KHCJIOPOAOM, NPHMePHO A0 HBYX
aTMocd)ep OHH IPeCTABAT COG00 BechMa IPOYHYW GaliKy.

13. KpHJIbA MH He MOXeM IpeAJORHTH BCJENCTBHE 3HATM-
TEJBHHOr0 HX Beca.

14. Kamnas pakera JO/KHA HMeTHh PYJH: HAPABJIeHEH, BHCOTH
U NPOTHBOJEHCTBHA Bpammenni. OHE MOJNKHH IEHCTBOBATH HE TOJNb-
KO B BO3J{yXe, HO H B HMYCTOTe.

15. Pynu Haxomarcd B 3ajHel YaCTH Kam/o0i pareTH. Ux npe
naps. 3a HEMH ceidac cJeqyoOT B3pHBHHe TpPYy6H. Hampasieune
HX KOCBEHHOe, HEMHOI'0 B 60K. MHade BHDHBAOIMHECH Iask OYAYT
NaBATH H8 33JHIKN PAaKery.

YHcno B3pHBHHX Tpy6 He MeHee deTHpex. HX BHXONHHE KOH-
IH PACHOJIOKEHH 10 OKPYKHOCTH DAKETH, H& PABHHX DacCTOAHASX
ApYr OT Apyra. BapHBaEHe IPOHCXOJHT TOJNYKAMH, KaK OTHeNbHHE
X0JIOCTHEe BHCTPEJH. OTH TONYKH MOrJHM OH IOBPelHTH pageTe.
[TosToMy mose3Ho gHea0 TPY6 [eJaTh ropasfo Gojee deTHpeX. BH-
CTpeNH GyAyT 9ame M MOryT GHTb DacIpefieleHH TaK, o Ja-
BleHHe Ha pareTy OT B3PHBOB 6y/eT JOBOJBHO PaBHOMEDHO.

Kaxknag mapa pyjell HaXOJHTCH B ONHOH IIOCKOCTH (mapadi-
JeJIbHOY JIHHEOH OCH PaKeTH), HO OTKJIOHeHHe HX OT Hee MO:KeT
6HTL HeoNmHaKROBO. Torjga pakeTa HadYHeT Bpamarbed. M3 store
BHJIHO, 4YTO J06as Iapa MOKeT, B 9TOM clydae, CIYRHTH [JId yCTpa-
HeHns BpameBds pakeTH. Haxjad mapa, xpoMe TOTO, CIYEHET JJI
yUpaBJieHAs HAOpaBJIeHHeM CHAPAJa B JagHOH IIOCKOCTH. B o6men
NoJydaeTcd xejlaeMoe HAIIpaBlieHHe B NPOCTPAHCTBE H OTCYTCTBHE
BpameBH#d. II0TOK B3pHBAWINHXCA Ia30B HAIPABIACTCA HA 3TH PYJIH.
IlomaTHO, mocae 3TOr0, 4YTO OHM CIYJRAT HE TOJHKO B BO3XYXe,
10 X B IYCTOTe.

16. ManespKkHe KBaplieBHe OKHA AT HECKOJBHKO COJHEYHHX
NATeH BHYTPH PaKeTH, HYXKHHX TIpH ynpaBlieBHH. /[[pyrue Goibmorae
OKHA 33KDHTH CHapy®H® CTaBHAMH. JIoToM, B paspemeBHOH aTMO-
cdepe HIH B IyCTOTe, UX OTKPHIBAIOT.

17. HocoBag wacTp 3aHATa IOABME. [lalee ciefyeT MAamWHHOE
OTJeJIoHHEe (HACOCH H JBHTATeNH JJd HHX), HAKOHeI[, KOPMOBas
YaCTh 3aHATA B3PHBHHMH TPY6aMH M OKDPYXAOMIHAMH HX GaKaMH
¢ HedTew. IlociaenHme ORpYReHH GaKaME C CBOGOJHO HWCHAPAD-
IEMCA KAAKEM X XOJOJHHM KHCJIOPOJOM.

18. Jlesro NpoHCXOAUT, NPHOIH3HTENbHO, Tak. Iloes], Mod0REM,
A2 IATH PAKeT CKOJB3HT IO JOpPOre B HECKOJIBLKO COT BepCT IJIHHOMW,
OONHMMaACh Ha 4—8 BepCT OT YPOBHA OKeaHa. Korpa mnepemssas
PakeTa IIOYTH COXEKeET CBOe [OpI0dee, OHA OTHEINSeTCA OT YeTHpex
3aHHX. JTH OPOJOJRANT IABHraThCA ¢ pasbery (o HBEepHHH), mHe-
penHasd Ke YXOQHT OT 3aABHX BOJIEACTBHE INPOAOJEAIOINErocs, XOTs
H O0CJHa(JEHHOr'0 BSPHBAHHA. YUPABISKOIIAA €0 HANDAaBIdeT ee
B CTOPOHY H OHa TIOHeMHOTY CIIyCRaeTCA Ha 3eMJI0, He MeMag JBH-
JKEAHID OCTABIIAXCHA CUEHNIeHHHME YeTHpeX paker.

Korpa nmyTh odYndmied, HAYAHAET CBOE B3PHBAHHE BTOPAS PAKETa
(Tenepr mnepenHad). C Hel NPOHCXONET TO #e, YTO M C HepBOH:
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OHA OTOENNAETCH OT 3aJHHX TPeX H CHayala o06roHAeT HX, HO IOTOM,
de Hues NOCTATOYHOH CKOPOCTH, IIOHEeBOJe BO3BpaIaeTCA Ha ILJa-
Hery.

Taraxe H BCe Jipyrde PakeTH, KpoMe HocienHeX. OHa He TOJb-
KO BHXOIAT 3a IIpefleqH aTMocepH, HO H IpHOGpeTaeT KOCMHYe-
CEYI0 CKOPOCTH. BeaefcTBHE 3TOr0 OHA HJIH KPYIRHTCH OKOJO 3eMJH,
KaK ee COYTHHK, HJH yJaeTaeT jaJee —EK IUIaHETAM H Jame HHHM
COJIHIaM.

19. JInsi OonNMHOKOH paKeTH MH HMeeM ¢(opMyay (CM. Moe WC-
caepoBanme 26 rona. PopmM. 38):
Crp:

Mo,
o —=Le {14-77=—), rge aHO OTHOLIEHHAEe OKOHYATEJBHOH CEOPO-
Cro (+MP1 , rae I P

cta pakeTH (Ckp,) kK ckopocTE oT6poca (CKO), B 3aBHCHMOCTH
OT OTHOINEHHS IOJHOH MacCH oT6poca (Mo,) mim ropmoyero x macce
PakeTH €O BCEM CONEPRHMHM, KpPOMe COCTABHHX 4YacTed B3PHBA.
3aag (Le) o3HagaeT HATYPaJbHHYU JOrapAPM.

20. 91y ¢opMydy MOXHO IOPHMEHHTh H K CJORHOH pakere,
T.-6. K 1I0e31y H3 peakTHBHHX npu6opoB. (Ckp,) 6yaer o03HAYATH
npr6aBogayo ckopocth (Ckm) KaxIOro moesga OT BSPHBAHHA Be-
oIecTBa B ONHOM pakere. (OTHOCHTeJNbHAS CKOPOCTEL oT6poca (Cko)
BCceraa ocraHeTcs onHa H Ta XKe. Macca or6poca (Mo,)—TaK®e.
Ho wmacca pakers (Mp,) He eCThb MacCa OXHOH DPAKeTH, a IeJOro
moesfa, 6es MaccH B3pHBHOro Marepmada (Mo,) mepenHell paKeTH,
KOTOpad IeficTByeT Ha Bech II0€3[ CO BCeM ero emle HETPOHYTHM
ropoYHEM.

21. IToaroMy MH IOM:RHH 3aMEHHTH B ¢dopuyde 19 Maccy pa-
ket (Mp,) Maccon moesma (Mm) 1o ¢opmyde:

Mo = (Mp: + Mo1) . Up. —Mo1, rre (Yp) 03HATaET YHCIO PaKerT.
Osgepmnno, 9TO BTO BHpameHHe OTHOCHTCA He TOJHKO X HOJHOMY
Ioe3Ny, COCTOAIEMY H3 olpeieleHHOro dHucaa paker (YUp:) HO Ko
BCAKOMY JpYroMy 4YacTHOMY II0e3fy (mocie YOHJIH HECKOJbKHX
TepefiHAX paKeT), COCTOAIIEMY TOJbKO H3 MeHbIIero mx decaa (Up).

22. Temeps, BMecTo 19 GOPMYIH IONY IAM:

Ckn 1 Moz !
Cro (Mp1}Moy) . Yp—Mos §

23. Jlna mepBoro moeafa, COCTOAIIEr0 H3 HAHOOJBIIEro YHCIA

(4ps) paxer, moaygmm:

Crm, 1
Cko _—l'eg 1+{ (Mp, :Mo,) -1 } . Yp, —1 }

24. Ilna BTOpOIO [10€37a, B KOTOPOM OJHOM pakeToii MeHBIIe,
HaueM:

Crr, __Le§1, 1 }
Cro T{(MP1:M01)+1} .(4p,—1)—1 §°

2b. Taxme M JJ4 OCTAJBHHX. Boobme ke nis moesfa IMOPAAKa
(X) 6ynmer:

=Le




Crux

1
—— =Led1 .
Cro { b, Moy 17 - (I, —XF D)1 }
26. Hamp., nad Mociaensero nmoesja X — Ypi. Iloncrasus, nony-
yuM $opMysy 19 JJId ONHHOKOH pakeTH.

27. CkopocTh IIepBOT0 I0e3[la BHpaxkaeTcd ¢QopMyuok 23,
NOAHAA CKOPOCTH BTOPOI0 CYMMOI0 CRODOCTH IIEPBOI'0 II0e3[ia H mjiu-
6aBOYHOW CKODOCTH BTOPOro. Boo6mie uWoJHAS CKODOCTH HOE3NA 110~
panea (X) BHpamaeTcd CYMMON HNPH6aBOYHHX CKOpocTed (25) mep-
BuX (X) moesmos. [ModHas CKOpOCTb mociefHedl 3ajHell pareTH 6Yy-
IeT paBHA CyMMe NPHGABOYEHX CKOpoCTeH BCOX 110€3/10B, OT CaMOro
CJIOJEHOTO JI0 TIOCJeJHero, COCTOAINEro H3 ONHOM pakeTH (INOpAAKa
p,)-

28. U3 obmeit ¢opMydn (25) MH BHUJHM, 9TO IpPHGABOYHHE
CKOPOCTH II063[[0B TeM GoJbIle, YeM MeHbiIe OcTajoch paker. Ham-
MeHBINad TPHGABOYHAA CKOPOCTb— Yy IIOJHOI0 I0eafa, HAAGONH-
masd—7y mocjeanero, xorga X ==4p,, T. €. KOIJa B HeM OCTaJIaCh
TOJBKO OAHA pakeTa. IIpHGaBOYHHE CRODOCTH BO3PACTAIT BECHMA
MeJUIeHHO ¥ II03TOMY O9eHb G60JIblioe YHCIO PaKeT AaeT MAaJO BH-
TOAH, T. €. HEMHOI0 yBeJHYHBAaeT IOJHYI CKOPOCTh MOCJeRHei
PaKeTH.

Bece e BospacTaHHe KOCMHYECKOH CKOPOCTH GHIIO 6H Gecmpe-
NeJbHHM, eCJH OH He OIrpaHHYeHHAS KPeldOCTh MaTepHaJa, H3 Ko-
TOPOTr'0 CHeJaBH paKeTH.

29. BHUYHCIeHHS MOMKHO YIODOCTHTb, €CIH CYATATH IHOe3[a
¢ KOHOA, B OGPaTHOM IMOpAJKe, T. €. [OCJeNHHH [0e3] B3 OJHHOKOU
paKeTH CYHTATh 3a IepPBHHU, NpenmnocieJHHA# —3a BTOPOH H T. I,
Torga mopankoBoe 9HCI0 6yAeT (Y) A MH TIOXYYHM:

Y+ X=UYp1-}-1.

30. Bukmogasa ¢ NMOMOINMIO 3TOT0 ypaBHeBHWd (X) H3 ypaBHedud
25, YOJYIHM:

Croy { 1

———=Leqs1 .

Cko ) +{ (Mpx:Mol)—l—l}.y-—l}

ITHEM MH JNOKa3aJH, 4T0 NpPH cYeTe II0e370B ¢ KOHNa npwba-
BOYHAA CKOPOCTH He 3aBHCHT OT IOJHOro JHCHIa pakerT (Up:1) B moespe,
a TOJBKO OT obpaTHOoro WX mopszara (y).

31. Tak cocraBEM TaGUHIy, 1O KOTOpPOH Jerko GyneT y3ua-

BaTh IOJHYI CKOPOCTh KaXkIOro YaCTHOI'0 MOe3hd H HauGOJBIIYI
MOJHYI0 CKOPOCTH IIOCJSQHEro M0e3/ia, COCTOAIEro 3 OfNHOHI parerdl.

Tlopanoxr (y) moesfia ¢ KOEIQA.

1 2 3 4 5 6 1 8 9 10
ITopanok ¢ Havaaa (X).

10 9 8 7 6 5 4 3

ro
p—t
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OrsocuT. UpH6aBOYHAA CKOPOCTh, ecqH Mp, : Mo, = 1/,
1,386 0,470 0,262 0,207 0,166 0,131 0,113 0,100 0,03 0,08

OTHOCHT. OKOHYATeJNBHAA CKOPOCTh IOCJEXHEI'0 moesfa (A3 OX-
HOH PAKeTH), COCTOAIMEro B HaYaJe NBHM¥EHAA H3 HECKOJbKHX PaKer.
1,386 1,856 2,118 2,325 2,491 2,622 2,735 2,835 2,925 3,005

32. Ecun, Hanp., y Hac [I0e3X H3 4 paKeT, TO MOCHENHAS OKOH-
qarenbHad OTHOCHTEJbH3H CKODOCTE 6ymer 2,325, T. e. OHa GyneT
BO CTONBEO paad 6oJblle CKOPOCTH OTGpOCA.

CkopocTH 4YaCTHHX II0e3J0B (IPH dYeTHpeX pakerax) B HOP-
MaJBbHOM HmopAgke (X) MOXHO Y3HaTh H3 BTOpoi cTpokm. Omm 6y-
IyT 710 BpeMeHH, HAYHHAA C CaMOI0 CJOKHOIO:

0,207; 0,207 - 0,262 ==0,469; 0,469 -}- 0,470 = 0,939;
0,939 - 1,386 = 2,325. 14 moe3fa H3 NeCATH PaKeT I0JNasd CKOPOCThH
mocienHelt pareTrH =—=3,005. CKOPOCTH 4YaCTHHX I0e3[0B 3TOr0
noesfa, Mo NMopAAKy (X), ysHaeM TakKe H3 BTOPOHl CTPOKH, CKJa-
IHBad ee YHCJA, HAYAHAA CIOPaBa.

33. IcTHHHHE CKOPOCTH MOXeM OIpeJeJNHTh, 3HAf CROPOCTH
or6poca (Ckoi1), T. e. BHIETADIIHX H3 B3PHBHOH TPY6H OPOXYKTOB
ropegns. IlonyynM Takyio TaGIHLY.

Yucxo paker B moesne.
1 2 3 4 5 6 7 8 9 10

OxongaTebHAA CEKYHIAHAS CKOPOCTH MOCJEIHErc I0e3fa B KH-
JOM., ecAH Np:1:Moi=": u Cro = 3 Ku1o.

4,17 558 6,36 6,96 7,47 17,86 8,19 8,49 8,76 9,00
Toxe, Ho Cro=4 KHJO0.
5,66 749 8,49 9,28 9,96 10,48 10,92 11,32 11,68 12,00
Toxe, HO CRO=5 KHIO.

6,95 9,30 10,60 11,60 12,45 13,10 13,66 14,16 14,60 15,00

Jame npH ynorpe6ieEHH HeTE ¥ HCIOJB30BAHHH BHEPrHAH
ropesssa B 50% (Cro =3), npE 7—8 moe3qax, MOJyyaeTcd KOCMI-
9eoxad CKopocTh. IIpH GospimeM HCIOJNB3OBAHAHM OHA II0JYYaeTCS
y’Ke UpH TpeX W AaXe ABYX mnoesgax. Jlusg yIaJeHHES OT S3eMJIH
M JIOCTHROHHSA IINIaHET M0 aCTEPOHAOB MOXKeT OHTb HOCTATOYHO Ile-
CATHPAKETHOI'0 I10e31a.

34. Ecam B ¢opM. 30 Macca pakeTn (Mp:) BeJHKa B CpaBHe-
HHH G Maccoit or6poca (Moi1), HIH JaCTHHH N0e3Xq COAEPREHT MHOTO
paker, T. e. (y) BeJHKO, TO BrOpoil wieH B ¢opM. 30 mpeNCTABAT
Maay®o OPaBHIBHYK Ipo6h (Z).

Torxa MoxeM IOJOKHTH NPHGIHBNATENBHO:

VA VA YA

Le Q+72A)=Z— 2 -+ s T 1 -
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Yeum MeBbIIe APO6b (Z), TeM MeHBNIe MOXeM 6paTh dUJIeHOE.

35. [TosoxkuM, Banmp., Kak pademe: Mp, : Mo, =%/, m y=6.
Torna 4="

IlepBoe NpHGIHKEHH® 1O 34 HACT Y7==0,143. OTO HEMHOIO
Gonpme, 9eM 10 Taéamne 31 (0,131). Bropoe npuGiaumxerde Gyaer
0,133, 9T0 eme G6nmmRe K HcTAHE. ECIA BO3bMeM JeBATHpDaKeTHHH
moes, T0 Z==1*/11 ® IepBoe NPHGIHMEEeHHe JacT Z=0,91, 4T0 y=Xe
IOYTH COrjiacyeTcd C TaGJaHIeil.

36. Mrak, HaugHAaA ¢ 11-r0 moe3a MOXeM CMeNo YOJOMKHTE:

_Csny o (M ) __}
Cko _Z_I'I(Mm—}_l SRA

37. CyMMy nOpHGABOYHHX CKOpOCTell mO0e3[[0B Janee 11-ro
¢ KOHIA MOXeM Y3HAaTh, IPHGJIH3ATENHHO, WHTEIPHPOBAHHEM BHPpA-
;euna 36-ro. MMeHHO moMydmM:

Mos Mp: i
= Le{(-———— 1). ;—1 { 1 mocrosmroe.
Mo+ Mp WMo, T ) YT

Ecam mocr==10, 10 CyMMa NpPHGABOYHHX CKOpPOCTei paBHA
HYJ. A "
Mo Mp1 _
CaenoB. MWOCT. == — Mor -+ Mpr Le {( Mor +1). 10 1% .

3HAYAT NI CYMMH NUPHGABOYHHX CKOPOCTE IONYJYHM:

(| Mp:_ .

Moy Ie{(MO' +1)"$_1

Moi+4-Mp: ~ Mp: -
'(*ﬁal"—!—l).lO-—lJ

38. Ilonarasg TyT y=11 (OXHHHAAUATHA I063[, T. €. NPHGABRY
OfHOH paKeTH E NECATH), HafZeM OTHOCHT. MPHGABOYHYI CKOPOCTH
B 0,077. (CM. Tabu. 31).

Ecar MH nmprGaBHEM 10 D0e3noB, TO y =20 H CYMMHDOBaBHAA
npr6aBOYHAA CKOPOCTH NeCATH Ioe3nos O6yxer 0,55. IIpH ckopoorH
0T6poca B 4 KHJO IpHAGaBKa a0COJIOTHAA COCTRBHT 2,2 KHJIO.

{Ipr6aBuM 90 paker, y=—100 1 Ipr6aBOYHAA CKOPOCTh GyHer 1,78.
A6comotHas nprbaBka (Cko=—4 k.) paBBa 7,12 xmxo. Ilo Ta6x. 33
JeCATH 110e3/I0B MpH TeX Xe YCJOBHAX 20T 12 KHJ0. 3HAYAT OTO
T0e3/10B JIalyT CEKYHAHY CKODOCTh B 19,12 KHI0. 3T0 Goliee oM
RY#RHO IId yAaJeHHS K HHHM COJHIAM.

Ilpm 50% w@cmoap30BaEAM ropwdero (Ta6a. 33) Halimem, 4TO
CKOPOCTL 0T 100 moesmoB Oyner 9-5,34=—=14,34 KHIO B CERKYHAY.

39. {Ipm Gosce deM CTa paKeT B I0e3fie MOKeM CYMMHDOBAHHY IO
NPHOABOYHYI0 CKOPOCTH BHPA3HTH opMmyuoH (u3 37):

ma%dﬁh;: e-(35)
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40. Happ., a8 THCAYA 110€3J0B HaHGOJbLIasA OTHOCHT. CKO-
poeth Oyxner 3,454. Ecam Cko,—4, To alcos. mpu6aBKa OT 990 pa-
KeT==13,82, & BCero oT THCAYH paKeT II0JyYAM 25,82 KHJIO B CERYHAY.

41. IlpexcraBaM ce6e CHaYaJa IOPH30HTAJEHOE [BHMKeHHE BCEX
oesnoB. ¥ ImooJegHeH pakeTH 6yneT HamGosbliee CEKYHIHOE YCKO-
penHe (mpu6aBKa CKOPOCTH B 1 cekyHAy). Ha mpakTEKe ymoGHO,
4TOGH CHJIa B3pHBaHAA OHia nocrogEHOH. Ecam sTo 6yHeT Taw,
TO YCKODEHHe OJHHOKOH pakeTH CHajaJa OyAeT ciaalee, HOTOMY 9TO
Macca Gy/JeT BeJEKa, HOO ropmuee elqe He H3pacxonoBaHO. IloToM,
[0 Mepe ero cropanmd, yckopenme OyaeT Goislle. Tak, npm HameM
TPOHHOM 3alace B HadjaJe yCKopeEHe 6yZeT B 4 pasa G6oJbmie, deM
B KOHIIe KOr[a BeCh B3PHBHOH MaTepHAJ BHIIEJ.

42, IIpE B3pHBAHHH HODMaJHHOM K HAIPABIEHHI TMECTH
TOJB30BATHCA GOJBIONAM YCKOPeHHeM (HA TBEPAOM IIYTH, B BO3XYyXe
HJIH B IIyCTOTe) HeBHIONHO. Bo-epBHX, MoHAago6aTcd OCOOHe Hpe-
JOXPaHHTEJbHHE CPeJCTBA JJIA CHIAaCeHHS IACCaXRHPa OT YCHJIEHHOM
THAXECTH, BO-BTOPHX, CaMad pakKeTa MOJKHA JeJarbcd IpoYHee,
a CTaJo OGHTH, H MacCHBHee, B TPeTbHX, B3DHBHHE TPYOH H ApYrHe
MaIIHHEH JOJRHH OHTH TOXKE Kpelye H MaCCHBHee.

43. IIpmmeM Ham6oJIblIEE YOROPEHHE 1T0e31a B 10 MeTpoB. Takoe-
&Ke yCKOpeHHe B 1 CeKyHIY 3eMisa coo6maeT CBOGONHO NMaJalINUM
npexmeraM. SIcEHO, 9TO mONo6HOe YCKOpeHHe OyneT B NOCJIETHEM
Toesfie H3 OJUHOKOH paKeTH—INPHTOM B KOHIle PaBHOMEpHOro B3pH-
BaHHEA. MH JOIyCTEM, YTO CHJa 3TOT0 B3DHBAHHS YMeHBIIAETCH
ITPONOPIHOHAJNHHO YMEHBINEHHIO IIOJHON MACCH pakeTH, TaK 4To
YCKOpeHHe BCe BpeMs OylneT NOCTOSHHHM H PABHHM 10 MeTp. B CeK.

44. Macca moe3foB m3 JBYX H GoJee pakeT MaJo H3MEHAETCH
A IOTOMY Tay CHJIY B3DHBAHHA MOXKeM IIPHHATh NocToAHHOH. Taum
YCROpeHHe MOReM CYHTATh HeH3MeHHHM. IlpuroM oHO OyAer TeM
MeHbIIe, 9YeM YHCJO0 pakeT B Ioe3ge Goapme. Tar, 4To HeKoTOpAs
HepPaBHOMEPHOCTH HHYEMY IIOBPOJHTH He MOXeT.

45. YcroperHe BTOpOro 1oe3fa (¢ KOHIA) 6yneT BABOe MeHbIIe:
TaK KaK Macca ero BBoe Goubuie. [lecAToro—B AecATh Pa3 MEHBINE®
TaK KaK OH COZEPHKHT 10 paKeT OJHHAKOBOM MAacCH H T. I.

Buxonur, 4T0 HAUpAKeHHe I'OPH30HTAJBLHOINO HOe3[a HJIH er'o
OTHOCHTeJIbHHH BeC He 3aBHCHT OT YHCJa pakeT. [leilcTBHTeNBHO,
ecJH mame Gynmer 1000 pakeT, TO HaTgxeHHe ero GyneT € OXHOHA
CTOPOHH, GJaroiaaps Macce, B 1000 pas Gojblue, ¢ ApPyroH, 6aaro-
Japs MaJOMy YCKOPeHHD, B 1000 pa3 Menbme. OdYeBHIHO, I0E3X
B3 CKOJBKO YroAHOMO 9YHCJA pakeT OyAeT HMeTh TaKoe JKe HATdA-
HeHHe, KaK U COCTOAIIAN H3 OJHON DaKeTH.

46. Ecnm HaTakeHHe IIoe3la MIJAHHOrO GoJbINe, TO TOJBKO
6Jaroapsa TPeHHI0 H COOPOTHBJEHHI0 BO3AYXa. JTHM MH IIOKa IIpe-
HeGpeEeM.

47. HagrJ0H OYTH K TOPH30HTY TaK¥ke YBEJHYHBAET HATAMREHHE
moe3na OPOHOPIHOHAJBLHO ero aadHe. Ho ecam MH OpHMeM KPHBOH
IyTh, MOCTEIeHHO BOCXOAAINAHA, IpHIeM HAKJOH ero 6yAer (TaBreHC
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nug CYAYC HAKJOHA) OYeHh MaJ M NPONOPLHUOHAJEH YCKOPEHHIO
noe3fia, TO H BTHM 0GCTOATENBCTBOM MOKeM IpeRe6peds.

48. Mlmes BCe 3T0 B BHJAY, BHYHCIHM BDEMeHa, CKOPOCTH,
peiics H HOJA‘eMH II063/I0B. (Cm. Ta6. 49).

QueHp YA0GHO JOMYCTHTD, YTO B3PLIBHOA OTAGA B KamAGH paKere
ycTpoeH ¥ AGHCTBYeT OAMHAKOBO. Toraa BpeMma B3PbIBAHHA, NP NOJIHOM
H3pacXoA0BaHMM OAHOTO ¥ 10T0 e 3anaca roplyero. Takwe Syaer
0AMHAaKOBO BO BCEX paKeTax.

Ecar 1OOJYYHM IIepBYI0 KOCMHYECKYI0 CEeKYHIHYI0O CKROPOCTH
B 8000 MeTpOB, TO TaM, BHE a'rmocq)epu, JaBJeHHEeM CBEeTa UJIUM ApYyruM
c110co00M, ye Jerko 6yeT YHaJATBCA OT 3eMJIH H IyTellecTBO-
BaTh B IpeJelax COJHEYHOH CHCTEMH H Jae Jajiee (CM. WCCAOAO-
paHue 26 ropma, cTp. 80).

49. floe3a 8 5 paxer.

HyMepa 1moe3xoB B XpOHOJOrHIeCKOM IOpAJEE.
1 1 2 3 4 5
Yrcao pareT B KaXRJAOM Hoe3fe.
2 5 4 3 2 1
CpenHee cekyHIHOe YCKOpDeHHe B MeTpaXx.
3 2 2,5 3,38... 5 10
(BpeMs B3pHBaHHS NOCTOAHHO). (OTHOCHTENBbHAS IPHOABOIHASA

; CKOpOCTh KaXI0I0 [Ioesna.

4! 0,2 0,25 0,333. .. 0,5 1,0
; OxoBuaTedpHad OTHOCHT. CKOPOCTh KasRIOT0 IOe3[a.
5" 0,2 0,45 0,783 1,283 2,283
AGCOJI. CROPOCTD KaskIOT0 I10€3[1a, eCJH IPHGaBOYHYI CKOPOCTH
TIOCJIeNiHeH pakeTH NIPAHATH B 5520 M. (CM. HCCACAOBaHHE 26 IOJa).
6 1104 2484 4322 7082 12602
7 | BpeMss B3pHBAHHA B CERYHIAX = 1104:2 = 552 = 5520:10=552.
OHO oxHO H TO Xe IJA BCeX paker.
Cpenssas cropoCTh KaXJOro 1Moe3fia B MeTpax.
8 552 1242 2161 3541 6301
Becb NpodIeHHHI KamRAHM IO0E3[0M IYTh B KHJIOM. (IDH B3pH-
BaHHAM).
9 288,14 685,68  1192,87 1954,863  3478,15
TaBresc HakJIoHA.
10 0,02 0,026 0,033... 0,05 0,1
OTBecHHH IOJHHH MOA‘eM KamRd. I10e31a B KHJIOM.
11 5,76 17,1 39,6 97,7 3478
To ke, ecTH HAKJOH BJBOE MeHBIIe.
12 2,88 8,5 19,8 48,8 173,9
OxonvyaTenbEHE CKOPOCTH IPH 50% HCHONB30BaHAEH B3PHBHHX
BeIlleCcTB, KOIJla CKOPOCTh ONHHOKOM pakeTH==3900 B Cek.
13 780 1755 3054 4992 8892

: IIJIPIH& 0e3for B MeTpax.
14 - 150 120 90 80 30
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50. U3 6 cTpokA BHAHUM, 9YT0 DATHRDATHWH J10e3]] HaeT CKO-
POCTb, JOCTATOYHYI0 JUIA yAaJeHHES OT 3eMJH H Jawke OT ee OPOHTH.
IToutm mepBy KOCMHYeCKY0 (8000 M.) CKOpPOCTH IpHOGpeTaeT
IpeNuoCHeHAN II0e3k, COCTOAMHN W3 ABYX paker. Tak 9T0 eMy
HeMHOro He XEaTaeT, YTOGH HOCHTHOA BHE aTMOCHEpH, RpPYToM
3eMuH, BMeCTe ¢ HOcJaeqHed pakeTod, B3DHBYATHH MaTepHAJN KOTO-
polt eme He mapacxomoraH. [lomaTHO, 94T0 OH MOMeT GHTH 3aMEHEH
RKaRAM JAG0 APYyrEM rpysoM. OTcoja BHAHA BO3MOXKHOCTH AEJNATh
CIIYTHAKAMH JeMId IeJHe HarpymeHHHe II0e3Ja, eCdH MOJHOoe
9HCI0 COCTABHHX dacTell moesla, T. e. paKeT, HOCTATOYHO BEJHKO.

51. Y3 7 CTPOKH BH/HO, 9YTO BPeMs B3PHBAHHA B RaKIOM II0esle
paBHO 552 CeK. HIH— 9,2 MHHYTH. [I4Th 0€310B BOBBMYT 46 MHHYT
BpeMeHH. JHAYHT MeHee, 9eM B JacC BCe 6y[AeT 3aKOHYeHO, H IIOCJeJ-
HAA PAKeTa CHeJaeTCa GIYyXTAOIIEM TeJOM.

anac B3pHBHHX BemecTB y Hac BTpoe Gojiee Beca PaKeTH
C OCTANBHHM COMeDEAMHM H IoTOMy paBeE 27 TomHH. Clenosa-
TeJIBHO, B CEKYHNY OJIKHO B3pHBaThcA 48,9 KHJIOrp. PagHoMepHOCTH
AeficTeun TpeGyeT GoAbworo uncaa B3pbiBHbIX TPY6. Ecim B mamupoi
pakeTe HX 6yIeT 40, a MOTOpP HdaeT B CeKyHAYy 30 060pOTOB, HIH
30 HaKaYHBaHHH (UOPUIHH) B CeKYHIY, TO KaXknad IOPOHS COCTa-
BAT 0,041 Kmiaorp. max 41 rpamu. C ueM cpaBHATCA B8Ta KaHOHAMA!.
1200 XOJOCTHX BHCTPEJIOB B CeKyHAY, B 41 I'paMM CHIBHOIO B3PHB-
9aTOro BemiecTBa KakIHNH. M oHa Ipomoikaercd IOCJHEN0BaTEIbHO
H HeIPepDHBHO BO BCeX paKeTaX B TeUYeHHe 46 MHHYT.

52. MH jand JIJd pasMepoB pakKeTH, MJd ee IONepeYHHK:
3 Merpa. Ha mepBoe BpeMdJ MOXHO OTPaHHYHTBLCH ONHHM MeETPOM.
Torma BecA 3Ta ysKacalomas KapTEHa ocaa6uTca B 27 pas (TPE
B Ky6e). MH roBOpHIH, 9YTO B 9TOM CJydae IOCHAeJHAA KOCMH-
9ecKad paKeTa MOXeT OCOGHM 06pa3oM pasBEPHYThCA H GHTH IPO-
CTOPHHM IIOMemeHHeM JJd dedoBeka. Ho 06 3ToM B ADPYTOM MecTe.

53. I3 9 CTPOKH BHAHO, 9T0 NYTH, NpoifeHHHEe TOE3NAMH,
He IPEBHITANT pa3MepoB 3eMHOTo mapa. Ho oTBeCHHI IOJ‘eM Kax-
moro moesja (CTpk. 11) ropasmo Menbme Tak TONBbKO MepBHIl 0€3N,
OPORATACH N0 3eMie 288 RHJIOM., TIOMHAMAETCA Ha BHCOTY 5—6 KHJO.
Bropoii moes[ yae CKOPO JOJMEEeH OCTaBATH TBEPAYI AOPOry M JeTeTh
B Bo3nyxe. Ilociensdasa pakeTa, He KOHYHB eIle B3PHBaHHA, yie-
TaeT yaKe 3a IpellelH aTMoCPepH. JTo — KOrAa HaHOOJbIIHM TAHI€HC
yria mox‘ema (y IocTefHEero Imoesaa) pased 0,1, a COOTBeTCTBYOIIHA
yrolx ¢ ropusoHTOM — 6 rpanycos. Jlaa mepBoro moesga OH HEMHOI0
Goaree 1°, nad BTOpOro — 2° ® T. ..

54. IlpE HakJOHe BABOe MeHBIIeM (CTPK. 12) yi&e JBa Ioe3sa
MOTYT BpeMs CBOer'0 B3DHBAHAA IPOBOAHTH HA TBePHAOM NyTH. BH-
COTa 3eMHHX rop eme Io3BossdgeT 3T0. Torma TBepAHH OYTH COCTa-
BHT OKOJG 600—700 KHIIO.

55. B CTpK. 13 MH IIpeIHOJORHIHE 50% HCII0JIH30BAHHS dHEPIHH
B3PHBHHX BemecTs. M Torza mocjemHH# I0es] moJydaeT CKOPOCTH
Ha MHOI'0 PEBOCXOAAIIY MepBYH KOCMAYECKY® (8 Kmio). Paxer-
HHe pefCH, NOHATHO, NIPH 3ToM GyAyT KOpodYe.
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56. Han6oJplIA#l HAaYaJBHHA 1I0e3] EMeeT B [JIHHY 150 Mer-
pos. Eca: ke OrpaHAINTLCA Ha NepBoe BpeMA BIPOe MEHBIIEMHE
pas3MepaMH, TO BCero I0JydAM JIIA IATHPAKETHOro moesna 50 MeTpos.

57. MH yKe rOBODHIH, 9YTO NPOYHOCTH I0e3fa (HA DAasPHB)
ge 3aBHCHT OT 9HCJA pakeT HA POPH3OHTAIBRHOM IyTH. OmHAKO,
10CTATO4HA JIH IPOYHOCTH OJHHOKOH pakeTH?

Ilmoiranb cedeHAA 060A0YKM PaKeTH Be3jie ONIHHAKOBA H paBHa
OpH TOJIIHHE B 2 MM.) 18000 kB. M.M. ConpoTHBIECHHE pa3pHBY,
OpH IMeCTHKPATHOM 3amace IPOIHOCTH, 6yoeT He MeHee 180 TOHH.
Pakera CO BCeM COJEpPHHMHM (H I'ODIOYHM) HMeeT Maccy B 36 TOHH.
Vcxkopesde B 10 MeTpOB, B CBA3M C OOHKHOBEHHOH TAMECTHIO, CO3-
JAaCT OTHOCHTEJNbHYH TAMECTh B 1,4 pasa 6oapmie 3eMHOX. Ho ropm-
30HTAJbHAS COCTABIADINAA OyHeT TOJbKO paBHA 3eMHOH. Takmwm
06pas3oM DaKeTa OJBEPraeTcd HATAMKEHHIO DABHOMY 36 TOHHAM. JTa
paspymamas caia B 5 pa3 MeHbIe CHJIH CONPOTHBIEHHS MaTe-
praia. ECIH e NpHMEM pakeTH B TPH pasa MeHBIIero JHAMeTpa
H AJMHEEH, TO Das3pyumianmas cHia 6yAeT B 15 pa3 MeHbIIe IPOYHOrO
COTPOTHBJICHHSI.

58. HaknonHoe JBH:XeHHe YBeJAIHBAET BTO paspyllaiillee
pagaare. Ho 0BO [ad BcexX ToesgoB ONHHAK0BO. Tak, Aad OXHHOKOH
PaEeTH, HAKJIOH HAMOOJbIIHH H yBeJHIHBACT HANPANKEHHE TOJBKO
Ha 0,1. HaraoH, Hamp., NATHKPATHON pareTH B 5 pa3 MeHbIle, Tak
4T0 HECMOTPA Ha GOJBUIYH MacCy, HanpsmeHHe OyneT yBeJHYEHO
(B oyMMe) Toxke Ha O,1.

59. OTcofa BHAHO, 9TO PaKeTH MOTJIH 6H JeJIATBCH MeHee
MAaCCHBHHNMH, €CJIH OH He TIa30B0¢ CBepX/aBleHHe, HeH3(GemxHOE
B mycToTe. Ero BCe ke MOMRHO YMEHBIIUTH B 4 Pa3a, TaRk Kak,
BMECTO 4 aTMocdep CBepX IABJEHHA, MOXKHO OIrDAaHHYHTHCH OJIHOM.
OnBako, 060J109Ka OKasKeTCH JI MAJHX paKeT HENPAKTHYHO TOHKA.

60. B BHJy HE36HTOYHO} KDENOCTH I0e3[la Ha DacTAXKeHHe, MH
HPpeJIJIoKHM elne TaONHIH HA Tloe3fa H3 1,2, 3,4 1 5 parer. Ho 3xech
MH JIOIIyCKAaeM, YTO CMAA W CKOPOCTb B3PbLIBAHMA OAHOW W TOH e
Maccbl B3pPLIBROTO MaTepMasa nponopuuoHaAbHbl macce noesaa. Tak,
HepBHY Ioes[, NMOJOXKHEM H3 5 paKer, TAHETCH CHIOI B NATH pa3
6onpuiero, yeM ORHA paKeTa H IOToMy 0062 noespa MMe0T OAHO W
TO Me ycxopexne. TaKme M BCe 4YaCTHble M0e3Aa OAHOIO H TOro e
0603a. BuxonmuT, 9T0 HeCMOTPS Ha pasiHYHe B UHCJIE paKeT pas-
HHX I0€3[0B ¥ HaC Kark OH JABHXKeTCA ONHO TEJ0 ¢ HeH3MeHHHM
CeRYHIHHM yCKopeHHeM. Ho BpeMeHa B3pHBaHHS, KOHeYHO, OGPATHH
M2CCaM JaCTHHX I10€3]I0B (H60 uyeM CHJIbHEe B3pHIBaHHE, TEM CKOpee
0HO KOHYaeTcH).

61. Bo Bcex Ta6mEnax (cM. 62 B 63) MH IpHHEMaeM OKOHJa-
TeJBHYH CYMMOBYI0 CKODOCTH IOCJefHeH PpaKeTH, paBHOH IepBOH
KOCMHYeCKOl CKOpPOCTH B 8 KHJO0. Ta6iamnH, MeRAy NpPOYEM, JAKT
OTBET Ha BOMNpOC: Kakad :xe IIPH 3ToM TpefyeTca DpHOaBOYHAHA CKO-
POCTh [ OJWHOKOH parkeTH. M3 5 CTpOKH TaGIHL MH BHHM, 9TO

STH HAaHMGOJbLIHe NMPHOGABOYHHE CKOPOCTH GYAYT TAKOBH ANA PAsHHX
10esy0B.
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Y@eao pareT B moe3ne:

1 2 3 4 5
Tpe6yemast pEGABOYHAS CKOPOCTH OT OMHHOKOH PARETH B KUXO.
8 5,3 4,4 3.8 3,6

MH BHAMM, 9TO NPH6ABOYHAA CKODPOCTH TeM MeHBINE, IeM 9H-
cii0 pakerT B moesfe Goabme. Tak i NATHPAKeTHOro moe3Ja OHA
TOoAHKO 3,5 RHJIO B CeKYHAY, 4TO JIOCTHraeTCA NPH OTHOCHTEJBHOM
3amiace ropwogero B 1 Hid 1,5.

M3 10 H 16 CTPOR BHJHM, YTO AJHHA pPEHCOB II0 TBEPAOMY
FPYHTY TYT TOPa3io MeHbIe. Takke BeCh IPOLIECC B3JeTa KOpOge:
peero 800 CeKyHJ] HIHA 3,3 MHHYTH, TaKk Kak CeKyHJHOe YCKOpeHHe
(10 M.) He yMeHBINaeTCH, IIOKA HNET B3PHBAHHE.

62. IlnaHa pakeTH 30 M.

1 paxerTa. 2 PAKETH. 3 paxerTH.
HyMepa moeamgos
1 1 2 1 2 3
Yrcao pakeT I OTHOCHTEJbHas CHJA B3PHBAHMSI.
1 2 1 3 2 1
OTHOCHTeJbHOEe BpeMs B3PHBAHSL.

1 1 2 1 1,5 3
OTHOCHATENBHOE BpPEMsI YCKOPEHHOrO NBHMEHHS KaXJOTo IOe3/Ia.
1 1 3 1 2,5 5,5

OxoHYaTeNbHASI CKOPOCTH KaXRAOTO 110€3]Ja, B METPaX.
8000 2667 8000 1454 3636 8000
IIpnGaBKa CKODOCTH KaRIOTO TOE3Na.

8000 2667 5333 1454 2182 4364
BpeMs NBHREHHS KajkIOro IO0e3fa C NpefHAYINUME. CexyHAH.
800 266,7 800 145,4 363,68 800,0
BpeMsa HBHKEBHA OXHOro moesna. CeRyHIH.

800 266,7 533,3 145,4 218,2 436,4
Cpennsas CKOPOCTh KamIoro moeana. MeTpH.

4000 1333,3 4000 727,2 1818,2 4000,0
JaaHa TyTH KamJOro TMoe3fa ¢ NPeAHAYIIEMA. KamoM.
3200 355,5 3200 105,7 661,1 3200
IIposer kasknoro moesga OTHeJbHO. KmaoM.

3200 355,5 2844,6 105,7 555,4 2538,9
BHCOTa NOAHATHA. Crnyc yria=0,30
960 106,7 960 31,7 198,3 960

To-m e. Cusyc yria=0,25

800 88,9 800 26,4 166,3 800,0



To-xe.

Crgyc yraa=o0,20

640 77,1 640 21,1 132,2 640,0
T o-x e. Curyc yraa=0,15
480 53,3 480 15,8 99,2 480,0
To-xe. Crmyc yria=0,10
320 35,5 320 10,6 66,1 320,0
JIHHa BCero Ioesfia B MeTpax.
30 60 30 90 60 30
63. JaHBa pareTH=—30 M.
YerHpe pakeTH. Ilars paxer.

Hywxepa

2 3 4

Yucao paker B KaKIOM H OTH
3

o
-

1

nmoes33xnqosBs

1 2 3 4

OCHTeJIbHAA CHJa BAPHBAHHA.

5 4 3

2

OrHocHTeJbHO® BpeMs B3DHBAOHHA KaXI0T0 Hoe3ja.

1 1,33 2 4

11,25 1,67 2,5

5

OtHoCHTEJNbHOE BpeMd YCKODEeHHOI'0 JBHIKCHHA KAXKAOrQ moesna.

1 2,33 4,33 8,33

1 2,25 3,92 6,42 11,42

OKoHYATEJNbHAT CEKOPOCTH KAaXKIOTO 10e3Na, B MeTpax.

960,4  2237,7 4158,5 8000
IIpr6aBKa CKODOCTH Kax
960,4 1277,3 1920,8 3841,5

700,6 1576,3 2746 4497,8 8000

Ooro moesfa. B merpax.

701 876 1170 1752 3502

Bpems nBUmeHHS KagIOr0o moe3fia ¢ UpeaHAymuMH. CeKyHIH

06,0 223,8 415,8  800,0 70 158 275 450 800
BpeMs yCKODEHHOIO JBHZEEHHA OIHOro loesga. CeRyHIH.
96,0  127,8  192,0  384,2 70 88 117 115 350
CpenHEd CKOPOCTH KaiJoro moesjia. MeTpH.

180,2  1118,8 2079,2 4000,0 350 788 1373 2249 4000

Jauna peiica KajRAOro 1moesfs ¢ NpERHAymuMH. KHiox.

46,06 250,45 864,45 3200

24,50 124,50 377,57 1012,05 3200
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IIposer Kakioro moesna OTAENBHO. KHIOMETDH.

46,1  204,3 614,0 2335,6 24,5 100,0 253,01 634,4 21880
Brcora momHATHSA. Cmryc yraa=—0,3
13,8 73,1  259,3  960,0 7,35 37,35 112,28 303,61 960
To-x e Curyc yria=0.25
1,5 62,6  216,1 80,0 | 6,1 31,1 94,4 253,0 800
To-x e Cmryc yraa=0,20
9,6 50,1  172,9  640,0 4,9 24,9 55,5 204,4 640
T o-x e. Cmryc yraa=0,15
6,9 37,5 120,7  180,0 3,67 18,6 36,7 15(,% 480
T o-x e. Cmnyc yrma=0,1
4,6 25,0 86,4  320,0 2,45 12,4 37,8 101,2 320
JEEa Bcero Ioe3fa B MeTpax.
120 90 60 30 150 120 90 60 30

64. HakxoH TBepmoit moporm K rOPH30HTY H TYT HaA0 IPH3-
HaTh 09eHb MAJHM, HO 1IOCTOSHHHM, HAIlp., B 6 I'DPalycoB, IPHYEM
CHHYC yria 6yneT paseH 0,1. [lopora BHUJeT mpaMo#i, HO He BO-
THYTOH. KaK B CJydae HEINOCTOAHHOTO CeKYBAHOI'0 YCKOPEHHS 9&CT-
HHX I[0€3J0B.

65. Jlng 1moesnoB H3 2, 3 M 4 pakeT MOXHO JIONYCTHTH He TOJb-
KO VCKOpeHHe UOCTOSHEHM, HO H BpeMd B3DHBaHHA TaKHM e He-
AsMeHHEHM. Ho nns sToro sanac ropiouero B KasoH BepyImeH pakere
J0JKeH OHTH NPONOPUKOHAAGH CHAe B3PLIBAHWE, HJH Macce Kaxkoro
4aCTHOTO I0e3/]]a. SHAYAT IePBHE pakeTH (UJIH II0E3[a) He TOJLKO
B3PHBAIT CKOpee, HO W HOJblle, 4eM o TaGIHLAM 62 H 63, B CHIY
Goapmero 3amaca ropodero. TyT Takie BCe JACTHHE I10e3[1a IBH-
raoTCcHd, KaK OQHO TeJO ¢ IIOCTOSHHHM ycrkopesHeM. Ha sToM ooRoO-
BaHHH COCTABHM CJIeNYOIYH TAaGIuUny (cM. TabU. 66).

66. JlnnAa pakeTH 30 M.
2 paKerH. 3 pPaxKxerTH. 4 paKeTH.
Hywmepa noesznos.

1 1 2 1 2 3 1

[
e
o
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Uneao PaKeT B YACTHOM IO€31e, OTHOCHTEJIbHAS CHUJA B3PHBAHHSA

IosHoe BpeMs IBHMKCHHAA KAMKIOT0 I10e3]a, eCJIH

5]
-

OxoHyaTenbHas CKODOCTH KaIOro

H 3a0ac ropipowuero.

3 2 1

2.7 5,3 8

OTHOCHTENbHOE BPeMsi YCKODEHHOI'0 [BH:KEHHS KAaMJO0T0 I0e3fIa.

OTHOCHTEJbHOE NOAHOO BpeMd B3PHBAHHA KaXIoro Ioesfa.

IToe3zla B KHJIOM.

2 4 6 &

1Ipr6aBounas CKOPOCTH KaMKIOro IIOe3Na.

4

800

n

.5 2,7

2.7

CeKYHIHOE YCKO-

penne BCerja paBHO 10 MeTpaM.

267 533

800

200 400 600 300

BpeMH JBHXEHHS OAHOFO Iioe3na, B CeKYHIax.

100

200 200 200 200

Cpenrxaa CROPOCTh KaRJO0ro I0e3lla B KHJIOM.

+

1,33 2,67 100

1 2 3 4

IMonHas mumHa IIYTH KaXKIOro Ioesna (C NMPeAHAYIMHMH) B RHJOM.

v 400

8 400

9 2
10 800

11

3200

355,5 1422 3200

200 800 1800 3200

Hpo.ne'r KaXJ0ro 1oe3ga OTAEJIBbHO.

355,5 1066,5 1778

200 600 1000 2200




Ilonsas BHCOTa DOUHATHES B KHJIOM. CHHYC yraa==0,1. Yr==6°
12§ 80 320 i 35 142 320 | 20 80 180 3200

J1EHa TI0e3[0B B MeTpax.
13' 60 30 l 9 60 30 l 120 9 60 30

67. HaxloB TBepHoil NOporu K ropH3oHTY H Boo6ule TYT Mo-
®eT OHTh mocToSHHWM. Hamp., TaHreHC yria (6°) HaKJIOHA paBeH 0,1.

Jaxe mepBHH YaCTHHI I0e3X TYT TOJBKO Y4CTh IYTH MOMKeET
HMTTH II0 TBepAOMY rpyHTY. Jlpyrasd 6oJpmiad d9acTh cOBepIaeTcs
B aTMocgepe.

H3 6 crporm BHOHO, 4YTO IPHGABOYHHE CKODOCTH ORHHAKOBH
T JACTHHX II0e3q0B OXHOI'0 KOPTeXa, H TeM MeHBINEe, YoM YHCJO
PakeT B Koprexe Gosasme. [ 9eTHpeX-DaKeTHOro TI0e3[ja OpHOa-
BOYHAA CEKyHZHAS CKOPOCTH TOJBKO 2 KHJO, 9TO COOTBETCTBYeT
OTHOCHTeJBHOMY 3alacy ropwodero or 0,5 no 0,7 (1Mo OTHOIICHHIO
K Macce pakeTH 6e3 B3DHBYATHX BeIIECTB).

Ilepennane 3eMHHe I0Oe3da W MOTYT HMeTh GOJBIIYI0 MacCy Io-
piodUero, Tak Kak 4HCIO JOAeH HA HAX MOXKeT OHTH MEHBIIe H 060-
PYZAOBaHHEe HX Ipomie, H60 OHE BOSBPAINAMTCA cefiIac e Ha 3eMio.

68. Bce xe Ham6oJee NPAKTHIHH H OCYINECTBHMH 110€3[a —
¥3 OIHHAKOBO YCTPOGHHHX DaKeT, ¢ HeH3MEHHHM 3aMIaCOM I'OpPI0Yero
H HOCTOSHHOK CHJOKN B3pHBa (cM. 4). OHE Xe MOIyT COCTOATH
X H3 I'POMAJHOT0 YHCJIA WJIeHOB (OTHEJBHHX pakeT), 9T0 YBeIHIH-
Ba€T OKOHYATEJBHYD CKOPOCTH, HJH II03BOJAET JOBOJBCTBOBATHCH
HeGOJPIIAM  3alacoM TIoOpPHYEero B FRaXI0H  OTHENBHON
PakeTe (MIE CIAGHM ero HCHoJb30BaBEHeM). ONHHM CJOBOM, H NpH
HECOBOPLIGHCTBO PeaKTHBHbLIX NpuGOPOB, MOMHO TOrJa MNOAYYHTb KOC-
MHY@CKHE CKOPOCTH.

Bor Ta6amna (69) Ha NecATHpakeTHH moesn. BpeMs BSpHBaHHA
(3 CTR.) B RamIOM 9YaCTHOM IIO€3ieé OJIHO H TOMKe, 4T0 ClefyeT H3
OTHHAKOBOI0 YCTPOMCTBa YIEHOB I0e3[la. ECIH 5TO BpeMS 03HA-
IHM 9epe3 (X), H 6yneM TpeGOBaTh OT IOCHefHed pakeTH (1oesna)
11€PBOfi KOCMHYECKOH CKOPOCTH, TO, Ha OCHOBRHHH YeTBEpPTOH CTPOKH,
uMeeM: 70...1 x--1,1x...41,25 x...+2x... }+5 x+10x=
== 29,29.,X = 8000, OTRYHa X = 278,1 CeKYyHIH.

69. JlnmHa OfHOH pakeTH =30 M. PakeTH OJHHAKOBH II0
VCTPOHCTBY W 3amacy ropmdero.

HyMepa YacTHHX I0€370B.
1.1 .2 ., 838 .4 .5 .6 .7 .8 .9 . 1.

YHeao pakeT B KAQKIAOM YaCTHOM IIoe3NIe.
2. 10 9 8 7 6 5 4 3
3. BpeMst B3pHBaHHA OIHO H TOXe.
Cekynnuoe YCKOpeHHe KamxJoro 10e3jia B MeTpax.
4. 1 1,111 1,250 1,429 1,667 2 25 3,833 5 10

o
—t



5, Kciad menaeM NOCTHTHYTH NEpPBOH KOCMHIECKOM CKOPOCTH
B 8 XHJNO0, TO BpeMsd B3PHBaHUA Oyjer = 8000 M. : 29,29 = 273,1 cek.

IIpr6aBouHas CKODOCTH KaIEIOr0 I0€3a B METpPax.

6. 273 301 343 391 456 546 682 1009 1365 2734

OxoHYaTeJBHAH CKODOCTH K8JKIAOr0 II0€3[a B METpax.

7. 273 574 917 1308 1764 2310 2992 3901 5266 8000

CpeznHasg CKOPOCTh KARIOI0 II0€3a B MeTpax.

8. 136 287 458 6b4 882 1155 1496 1950 2633 4000

JTAHa IDYTH KamA0r0 Ioesfa B KHJOM. (CM. 3 M 5 CTPOKH)

9. 37,1 78,3 125,0 178,5 240,8 315,83 408,4 532,3 718,8 1092,4

Bech mpoifeHBEHIH IYTh KaskAOro I0esga ¢ OpPefHAYNIHMH
B RHJOM.

10. 37,1 115,4 240,4 418,9 659,7 975,0 1383,0 1915,7 2634,5 3726,9

HakaoH mnyTH raskjoro vacTHoro noesna. Tawresc yraa (6°)
nocJyefHero npuMeM B 0,1. HarjoH APYrAX IPONOPNHOHAJEH YCKO-
PeHHD.

11. 0,01 0,0111 0,0125 0,0143 0,0167 0,02 0,025 0,0333 0,05 0,1

IToHAs1 BHCOTA MOMHATHS KAEIOT0 IIQe3[a B RHJIOM.

12. 0,371 0,870 1,562 2,663 4,021 6,306 10,21 17,72 35,94 109,24

llongas BHCOT2Z B KHJIOM.

18. 0,371 1,241 2,803 5,356 9.377 15,683 25,89 43,61 79,56 188,79

BHcoTa 1o oTHoINeHHIO K peiicy (12 m 10).

14. 0,01 0,01090 G,01179 0,01278 0,0140 0,0161 0,0187 0,0227
0,0302 0,0508

ITonsoe BpeMs B3pHBAHHA KaRAOI0 I0€3a B CERYHJMAX.

156. 273 546 819 1092 1365 1638 1911 2184 2457 2730

71. HamGonpmas npu6aBo9Easg CKOpOCTh, Tpe6yemas OT IO-
cJelHell OoNHMHOKOM pakeTH, 6yJer TOJBKO 2,7 KHJO (6”), 9TO COOT-
BETCTBYeT OTHOCHTEJBHOMY 3amacy ropiodero or 0,8 o 1. Ecar =me
sanac GyneT GoJbile, TO M OKOHJATENbHAR CKOPOCTH Gyner GoJjbmie.
Ho ma mepBoe BpeMs 5TO He HYKHO.

72, IlepBHe 4 moe3fa MOTYT HTTH IO TBePAOMY IPYHTY, HpH-
yeM Moj‘eM ==6 KHJO, a JJIHHA BCero myTH 419 KHJo (cM. 13 M 10
CTPOKH). 3T0 JOIIyCTHMO [id SeMud. IIATHU Ioe3x 3aKaBYABAET
CBOM NYTh B aTMocdepe, & OCTAJbHHE 5 Ja’ke BAUYHHAKT €I'0 B HeH.
B BEny mapoo6pasHocTH 3eMJH, HONHATHE [Js NOCJENHHX II0e3I(0B
ropasio Goxbplille, YeM BHIHO H3 CTPOKH 12.

JlomHa Brero myTH, BO BpeMdA B3DHBAHES, JOCTHT2eT 3-X TH-
cf9 BEpCT.

73. TBepnas mopora kpmBa: BOrHYT2 (cM. cTK. 14). TowmHe
BHYHCJIeHAS OTHOCHTEJHHO 3TOH KPHBHBHH JIAI0T OPMYJH Yepessyp
CJIORHHE (CO BTOPHMH IIPDOH3BOJHHMHE) M MH HX TYT He MOXKeN
IPHBOJIATH, YTOOH He 3aTeMHATH riasHoro. Ho jponycrTuM, 9YT0 RpH-
BH3HA TYTH NOCTOAHHA NJA KARAOro Ioesfa. VaBecTHas BlAeMeH-
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TapHasd TeopeMa HaM JXacT: p= P% 2B, rie mo mopaaxy osHavenn:
palHyC KPDHBH3HH, ODOMIEHHHA 0YTh H OTBECHOE IONHATHe (B),
CTporu 10 ® 13 I103BOJAIT ONpefelHTh PAAHYC KDPHBHSHH HAig
RaRAOro ydacrka mytd. Tax mad 1-ro, 5-ro ¥ IOCJHENHEro, T.-e,
10-ro HalifieM B KHJIOMeTpaX: p==1850, 23220 @ 36770. Orcmxs
BHAHO, 9T0 PaXHYCH EKDHBH3HH Bo3pacTalT OT 5TOro NeHTPoGeRHas
cana ymenspmaercda. Ho oma, B TOxe BpeMd, Pacrel, OT yBEIHYEHHS
CKOpPOCTH II0e310B (MCTHHHHE PAfHYCH G60Jblle, & IOTOMY HCTHHHAA
IeHTpoGesRHAA CHJIA MeHbIIe).

74. JIna TpexX 3THX CJydYaeB BHYHCJIHM e€e B MeTPaxX CeKyH[-
boro yckopenus. Kak ussectno oHa paBHa I = CK2 :p, Ile O03H2-
JeHH HEHTPoGeRHaA CHJIA, CKOPOCTH IBHMEHHA H PAlHyC KPHBH3HN
oyTta. 3ta dopMyJsa, CTpoKa 7 H maparpad 73 mawT: 1= 0,04,
1,34 ®u 1,74. [I0o oTHOIIEHHI K CHJE 3eMHOH TdaXecTH (10 M. YCRoO-
PeHHS B CERYHLY) BT0 cocTaBasgeT oT 0,004 1o 0,17. Ho ue sabynen,
9T0 TOJBKO UeTBEPTHH I10e3J MOMeT JBHIAThCA IO TBEPAOMY HYTH
H Pa3BABATH LEHTPOOeRHYM cHiIy. OCTajbHHE IBHTAOTCA B aTMC-
cepe, H TOra LCHTPOGERHOK CHIH MOKET COBCeM He OHTH: BOOOIE,
oHa GyIeT 3aBHCHTH OT HAC, T.-€. OT yNpaBJeHHS (0T HaKJOHA DYy-
aeit). JIaa 4-ro moesna p==16360 um 1= 1,05, T.-¢. CHJIA, IPHAABIH-
BAIOMIad II0€37] K IIyTH, He Gojee ONHOM NeCATOH THKECTH Ioe3/la
(Ha gese emie MeHBIIe).

75. OGpaTEMCH, BOOOINEe, K OTHOCHTEJNBHOH CHJIE THMKECTE,
o6pasyionieiicsa B I0e3le BO BpeMs ero JBHXeHHA. IlleHTpoGemxBas
CHJIa IIPHRHMaeT 10e3] K Jiopore cHa4aJja He3aMeTHO, I0OTOM CHIIbHEe,
HO MAKCAMYM He JOXOAHT Ho 0,1 TAmecTH 3eMJIH. OTOH CUJIOH MH
npeHeGpexen. BTopad, HOpMaJbHAA K Hei, CHJIa 3aBHCHT OT YCKO-
PeHHOro ABHKEeHHS moe3fa. HamGonpmas BeJHYHHA €ro pabHa 3eM-
HOMY yCKOpeHHH (10 M.). OToil BeJHYHHOH yAe NpeHeCpedsh HeJb3sl.
Caarafch ¢ TUpHTAXeHmeM 3eMaH, o6e CHIH JAT YCKODeRHe, IPH-
6IM3ATEJBHO, PaBHOE 14 M., 9T0 B 1,4 pa3a Gojblle 3eMHOI0 YCKO-
peuns. YexoBek BeCcOM B 75 KHIOrpPaMM, Gy[HeT BECHTH B IOe3[e
He Goxee 105 rmio. Takoe yBeiqmueHHe THKECTH, B TeYeHHE HEMHO-
M'AX MHHYT, JeI'K0 BHHECTH Jaxe B CTOAYeM HOJOXKEHHH, HE roBops
ye UpPO MOJOXHX 3MQPOBIKOB X Gojee MOKOHHoe mojomende. Ts-
{BeCTh 6yneT BO3PAaCTATh ITOHEMHOrY, H3MeHAACh OT 1 X0 1,4 TO
OTHOINEHHI K OGHKHOBeHHOH. HakioH 9TOH OTHOCHTEJLHOM TAMRECTI
K OTBeCy TarXe pacCTeT IOCTENeHRQ, 0T HYJd N0 45°. '0OpH30HTAJb-
Has 36MHAF IIOBEPXHOCTB, TI0 Mepe yBeJHYeHHH YCKODEHHS, KaK OH
HAKRJOHAETCH BCe 6o0jlee H (ojlee H B ROHI(E YCKODEHROI'0 NBHEKEHUA
KasReTCHd JJIA MaCCakApa, 'ITO 10e3d MYHTCA Ha ropy IOJ YIiox
B 45°. B HavaJie NBMMEHHA 3Ta ropa IOYTH I'0OPE3OHTAJbHA IOTOM
JeJlaeTcsa BCe Kpyde, IIOJX KOHeI| ;Ke TBEpAOr0 HYTH IIPEeACTABHTCS
HOYTH OTBECHOH. SpeJHINe Yyiacaouee H Topamaiomee. Tpenne
H CONpPOTHBJEHHAe BO3IyXa HEMHOro 0CJaAGJAIT YCKODEHHOe JBHXe-
HAe W IOTOMY OCJA6JAlT H caMoe yCHJEHHe TAMXKEeCTH.

76. Korla moesn CpHBaeTcs ¢ TBepOro IPYBTa M MYHTCA
B BO3JYXe, TO SABJIEHHE YCIOKHACTCH.
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B armocepe Gyxer Tome caMoe, eCaAH PaBHOXEHCTBYDINAL
B3PHBAOIIAX CHX 6yAeT HAIpPABJIeHA BAOJIb IPOMOJBHOH MajoHA-
KJIOHHOH# ocH pakeTH. Torga oHa, majgas, 6yJeT WCOHTHBATH COIPO-
THBJEGHHEe BO3[yXa, PABHO® ee Becy. Bo3gyx Oynmer HaBATh Ha Hee,
KaE ¥ TBepAad Jopora.

OnHako pakeTa, JeTs B HAKJOHHOM IIOJIOMKeHHH, HOCOM XKBEpXY,
He yoajgeT Ha 3eMJI0, TaKk KAk OymeT IOJHHMATHCA OHCTpee, TeM
OIyCEaThCA.

77. Onyckagde OT 3eMHOH TSAXECTH 6yner B HadaJie MeJJIeHHOE
1 YCRODeHHOe, IIOTOM e NOCTATHET TaKof CKOpPOCTH, IPH KOTOPOH
JaBJIeHAEe BO3JyXa CPaBHAETCA C BeCOM pakeTH. TyT OTBecHad CKO-
POCTh NMajeHHA CHeNaeTCA IOCTOSHHOM H He oO4YeHp 3HAYHTEABHOH
B CPaBHEHHHM C HENPEePHBHO BO3pacTalIell CROPOCTHI0 LOXHATHN
PaKeTH.

78. Pakera, mapajeNbHO YTPOGHHAH HJIH ydYeTBepeHHAH, HA
TPH KBaJp. MeTpPa CBoeH ropH30HTAJBHOH NPOEKLIHH NACT TAEECTD,
pH HadaJe B3PHBAHHHA, KaK MH BHJEJH, OKomo 0,9 ToEEH. (Jlud
pakeT ¢ IHAMETPOM B 1 M.—B 9 pas Mensuie). Ha 1 kB. Merp
npazercd 0,3 T. (cM. 8). TaroBo ke 6yneT H [JaBjieHHe BO3AYX2a
Ha KBajp. MeTp FOPH30HTAJBHOH NPOEKIHH CHApAZA. JT0 00CTOA-
TeJbCTBO MOJKET HAM CIYMHTH JJA COCTaBIEHHS ypaBHeEHA. OHO
JKe HaM JacT HeoGXOOHMHE BHBOJIH.

79. IIprMeM HampaBJeHHe PaBHOMEHCTBYIOINE! B3PHBaHAI YOPH-
30HTANBHHM. TorZla BCTpeYHHH IOTOK 6yJeT HAaIpaBieH Ha DPaKery
(roslarag OCHOBAHHE ee IINOCKHM) IOX YIJoM, KOTOPOr0o TaHIEeHC
pased (Crm:Ckp), I'le o3Ha4eHH TIOCTOSHHAS CKOPOCTb WAJeHHS
PakeTH OT ee TKeCTH H IepeMeHHad CKOPOCTh NO0CTYHATeJXbHOTO
IBAKeHAS PareTH.

80. [laBieBHe BO3NYMIIHOI'0O HOTOKA HAa HOPMAJLHYH K HeMY
TIOBEpPXHOCTH OJHOT'O KBAJIPAaTHOI'0 MeTpa Oy[er He MeHee (s :2Y3).
Ckp?, Tlle JaeM IUIOTHOCTh BO3[yXa, YCKODeHHe 3eMHOIl TAXeCTH
M CROPOCTE IIOTOKA.

IloTor ke, JedCTBYIOIMIAN HA NJIACTHHKY B HAKJIOHHOM INOJO-
JKeHHWH, JABAT CHJbHEe (B YABOCHHHI TaHreHC yrua; cM. 80). Caemo-
BaTeNIbHO, NABJECHHE Ha KAXAHU KBajpPATHHH METDP OCHOBAHHA Da-
KeTH BHPa3HTCS (cM. 79 H 80k

(IIB:¥3) . Crp . Ckm.

81. BeamugHy 3TOr0 JaBJEeHBA MH AOJKHH IIPHPABHATL BeCy
(B1) pakeTH, IpuXoAdmieMycA Ha 1 KB. MeTp ee 0CHOBaHAA (0,3 TOHHH
w300 xmnorp.). CienoBaTesIbHO:

Bi=(IlnB:¥3) . Crp . Crn.

Otcppa: gi:g =(¥38.Bi1):(Ilns . Ckp?) . U3 sTOr0 BHIHO, YTO

OTHOCHTeJIbHAs CKODOCTH NaJieHHdA, HJH YIoJd 3TOr0 MNajeHHA (TaH-
refc) GHCTPO yMeEBIIAETCA © yBeJHYeHHEM IIOCTYNATE1bHOH CKO-
pocTE pakeTR. Ho oH yBeqnYHBaeTCA C yMEHbINEHHeM ILIOTHOOTH
BO3yXa, T.-e. C IHONHATHEM DaKeTH B BHCOTY.
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82. BHYHCIHM TAQHMEHC B3TOT0 YIVIa JUIA PAa3HHX CKOPOCTel
PaKeTH H PasHHX IJIOTHOCTeH BO3XyXa.

Ecam manp.: Il =0,0012 B, = 0,3 T. ¥3==10M. CKp =1000 1,
T6 HAKJOH O6ymeT = 0,0025. Jlaxce Ha& BHCOTe 8 — 10 KHNO, I'le BO3-
AYX BYeTBEPO pexe, HAKJOH 6yjeT — 0,01. IIpm cekyBaHOH CROpoOCTH
PakeTH BABoe MeHbImeH (500 M.), HAKJIOR 6y aeT 0,04. 1 5TOT HAKJIOR B 2,5
pasa MeHbIlle NPHEATOr0 HaMH HAaKJIOHA (0,1) HpPOJNOALHOH OCH pa-
KeTH K TFOPH30HTY (KOrJAa OHA CXOMAHT C TBepHOro IOYTH). 3HAYHT
¥ OPH 3THX YCJIOBHAX pakeTa He TOJbKO He 6yJeT magaTh, HO H 6yner
GHCTPO NMOJHAMATHCA KBePXY, YHAJIA4Ch OT IIOBOPXHOCTH SeMiy
efle H B CHIY €e IMAapooGpasHOCTH.

83. Ho paspexeHHOCTH BO3JyXa, ¢ TeYeHHEM BpeMEHRH BO3pa-
CTaeT ropasno OHCTpee KBaJpaTa HOCTYNATEeNbHOH CKOPOCTH PAKeTH.
IMosToMy HACTYHHT MOMEHT, KOTJla THKeCTb pakeTH He 6yJeT ypaB-
HOBEINHBATHCA CONPOTHBEHHEM aTrMoc(epH, OTHOCHTEJbHAS BepTH-
KAXbHAA COCTABJIAMAA TAXRECTH GyHeT YMEHbIIATHCA —H B WYCTOTE,
3a ppepedaMH arMocdepH, HcyesHeT. Torna ocTameTcs TOJNBKO Ts-
#.eCT5 OT YCKOPEHHOI'0 MOCTYNaTeJbHOI'0 IBHMKEHAA PaKeTH, PaBHOI'O
10 werpaM. OHO IpOH3BeJeT KAKYNIYIOCA THXECTH 110 HANPAXKEHHIO
};‘amym 3eMHOIi, HO O HAIPaBJIeHHI € I0YTH NepIeHAHKYJIAPHYIO.

orpa 3eMJd IOKaReTCH OTBECHOH CTEeHOM, IapaliilelbHO XOTOPOI
MH JOBHEEMOS (BOCXOXHM).

Ho ® 3T0 DPONOJRHTCA JHING HECKOJBRO MHHYT: B3pHBaHUE
NIPEKPATHTCS H BCAKHO CJeJH THMKECTH KAR GH HCYe3HYT.

84. Ecotu moJo:kEM B UOCKEJHEM YDaBHEHHH TaHIEHC YIua
HakaoEa B 0,1 ¥ Ckp =1000 M., To BHIHCIHUM: [[1B=0,00003, T. €.
MORHO MYAaThCA 0 BHCOTH, I'ie INIOTHOCTH BO3JyXa O4YeHb Mada
(0,00003. Ona G6ymer B 40 pa3 MeHbINe, UeM Yy YpPOBHA OKeaHa)
¥ BCE Xe He NAjJaTh IpH CKOPOCTH & 1000 M. Takasa ckopocTh enie
He Pa3BHBaeT NEHTPOOEXKHYIO CHIY, PABHYI TAKECTH SeMJH H Io-
TOMY He JleJaeT OYTh KPYrOBHM—O0e3 TPHOIM:KeHHR H yAaJieHHA
or deMuid. JIHMOb 10 NOCTHXEHHH CEKYHIHOH CKOPOCTH B 8 KHJIO
HJA OROJIO, IYTHh 6yAeT KPYrOBHM M BeYHHM (TOJBKO BHe aTMOC(epH).

85. OxapakTepuayeM HAIIH 110e3[1a Pa3HHX cHCTeM. MOryT GHTH
qeTHpe caydad.

A. PageTH yCTpOeHH IOYTH OIHH2KOBO. 3alac B3PHBYATHX
BEHIECTB Y BCeX OJHH H TOT %&e, HO B3pbiBaHMe TeM CHAbHee, JeM
Macea noesga 6ojbine. braroxapsa sToMy, yCKOpeHre 11 BCeX YACTHHX
THOe3K0B OAHO H TO e, HO BpemAa B3apHBaHHEA 06paTHo macce moe3Ja.
(62 n 63).

B. 3anmac B3pHBYATHX BeINEeCTB H CHAA B3DHBaHHA TeM Goablie,
yeM OONBIIE Macca JACTHOTO T0e3[a. BCJeNCTBHE 3TOr0 CeryHIHOE
yCK@pe#ike X BpeMA B3DHBAaHHA JJId BCeX M0e3fl0B ONHHAKOBH (CM. 66).

B. 3anac B3pHBYATHX BEIEeCTB NPONOPLMOHANEH MACCe JACTHOI'O
T0e3Nla, HO CMAQ B3PbLIBAHHA NOCTORHHA. B 3TOM ciaydae spema B3pbi-
BaHNE B EamOoM Ioesfie TeM Goabwe, yem macca ero Goabme. YCko-
peiwe e oOpaTHo mMacce dYACTHOrO moe3Na. ITOT cJydal HaMu
He Pa306paH.
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I'. Bce pakernl COBepIIEHHO TOWAGCTEEHHb! [I0 3a0A0y ropiJero
H B3DHBHOH MamHpe. YeM Golblle Macca 9YaCTHOIO II0€3/a, TYeM
MeHbIle yCKopeHHe. Bpema B3pblBaHHA IJAA BCEX TI0E3[[0B ORMWA-
KOBO (CM. 49).

86. CacTeMa A Heymo6Ha TeM, 9TO TpeOyeT y NMepBHX paKeT
CHJIBHOI'0 HJIH OHCTDOI'0 B3pHBAHHS, & CJIEI0BATEJHHO, YCIORHEHHS
H yTaxeJeBHA B3PHBHOr0O MexaHu3aMa. OT 3TOro ke H HaIpAKeHHe
TepBHX JJHHHHX I10e310B 6yneT rpoMajHo. Bcs cHcTeMa I'PO3HT
%aapuBou H IIOTOMY HeJb3d YNOTpPe6JATh MHOTOPAKeTHHX II0e3[0B.

pr6aBOYHAA CKOPOCTh KAKAO0I0 I0oe3fia Takad ae, RKak ¥ BcHcTeMe I
Burosga—B yMeHBbIIeBHH [JUHH TBePHOro IYTH W BpeMeHH B3pH-
BaHHA, HO 3TO COBCeM He BawHO (62 H 63).

87. CucreMa B, Kak B npenupymas (A) TpeGyeT yBeJHAYEHHA
MacCH H 00‘eMa pakeTH TeM G6OJbIIero, 9eM OGoJibIle YIEHOB B Be-
IymeM el moesfie. Bexp ropodee Tpe6yeT IOMeIeHns, Takke Gojee
CJORHHE H CHJIbHHe MamuBH. Heansd TOrAa ¥ yHoTpeGASATH MHOrO
PareT B moesjle: OH pa30opBeTCA OT CHJIBHOI'0 YCKOPEHHOI'0 ABHKEHHS.
Buropma, B 6HCTpPOM yBeJHYeHHH CKOPOCTH, TaK Kak NpH6aBoYHAL
CKOpDOCTh OJHa H Ta JRe A BCeX I0e3N0B. SHAYHT OKOHYATEJNbHAA
CKOpOCTh NPONOPIHOHAJbHA THCIY DakeT B moesne. Lcxm, manp.,
OPAGABOYHAT CKOPOCTh ONHHOKOM paKeTH COCTaBIfeT 8 KHIIO,
TO IO0e3l CHCTeMH B, cocTodmuil ™3 JBYX pakKeT, HOCTHIraeT ce-
KYHJHOM CKOPOCTH B 16 KHJO0, 4TO HOITH JOCTATOYHO A OJyx-
JaHHs Cpeld HWHEHX COJHI. Ecau MH MOXKeM OT ONHHOKOM DaKeTH
MOJY9YATH CKOPOCTH B 2 KHJO, TO YeTHPeXpaKeTHHH II0e3X JIacT
MOCJelHeH paKeTe yRe IMepBYI0 KROCMHYECKYI0O CKOPOCTH B 8 KHIO-
MeTpOB (CM. 66).

88. CucreMma (B) npakTHuHee, IOTOMY YTO IJd JJIAHHHX I0€3](0B
yCcropeHHe Oyner ciaaGoe, kKak B cHcteMe (I') B IOTOMY MOIKHO
YNOTpeGHTHh [JA TO0e3na MHOMKECTBO pakeT. B3pHBHHe MEXaBHSMH
H caMHe paKeTH II0YTH OXHHaKOBH. Ho Tak Kak KoauyecTBO ropio-
Yero NPonoOpUMOHAAbHO MACCe YaCTHOI'O 110e3]a, TO HepefHHe PaKeTH
JOJEHH GHTH 60Jibmie, YTOOH BMOCTHTH GOJBIIYI0 MAaCCy I'OpIOlero.
B sroM mx Henmocratok. Ho MW BHAeam, 4TO IPOCTOpPA B HAIMHX
PareTax JIOBOJBHO H IOTOMY T0€3[ H3 2-3 paKeT BO3MOMREH H (es
H3MeHeHHS 0G‘eMa OprGopoB. Eme BHIofa B TOM, 4T0 npubasovinie
CKOPOCTH HE YMeHbLAWTCA ¢ yBeJldYeBHeM YHCJA PakKeT, KAK B CHC-
TeMe B. JleiicTBETeNBHO, XOTA YCKOPeHHe B JJIHHHOM MAaCCHBHOM
moes/ie H MeHbIOe, HO BpeMs B3DHBAHHA, B CHJIY GOJBIIOr0 3amaca
ropoYero, Bo CTOJbKO ke pa3 Godbime. II0aTOMY OKOHYaTeAbHHI®
npubaBOUYHBIE CKOPOCTH Yy BCeX YaCTHLIX N08340B OAWHzKOBMI, YTO
IpeAcTaBadeT G6OJbIIOE TPEeEMYLIECTBO. YIJHHEHHEe JKeé BpeMeH
H TBepJIoro IyTH (CpaBEATENbHO ¢ cHcTeMaMH A ¥ ') He CyIeCTBeHHO.

89. XoTd MH 3TOT CiaydYail He pPas6BpalH, HO OTHOCHTEJNBHO
BEJHYHHH NPHGABOYHHX CKOpOCTell MOMKeET CJAYXRHTH Tabanua 66.
3ra cocreMa B 3aciaymmBaeT caMOro yCHJIEHHOr0O BHAMaHHA. EciH 6H
MH, HallpEMEp, MOIJd OT OJHHOKOX paKeTH JOCTHTHYTh CKOPOCTH
BCEro JHIMB B 1 RHJO (IIyUleYHAd CKOPOCTh MOXKeT OHTH GoJbiue),
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170 M0 TaGJHIe MOEro HCCAeAOBaHHA 26 I'. Tpe6yeT OTHOCHTELhHOTo
3ayaca ot 0,2 no 0,3, To H TOrJga JOBOJBHO 17 II0€310B, YTOOH J0-
CTATHYTHh HAHOOJbINEH KOCMHUYECKOM CKOPOCTH, IOCTATOYHOM g
JOCTHReHHS BCeX HAlUMX INIaHeT (HO He COYCKa HAa HHUX) B GIyx-
JaEAd B MieyHOM IyTH. 3amac ropovero B pakerax, HAYMHAA C Ie-
penseii, 6yner He GoJee:

5,1 4,8 45 4,2.... 1,2 0,9 0,6 0,3

Takune samacH BIoJHe xonycruMH. [locilenndsa KocMmyeckas
paxeTa 6yOeT TOYTH 1ycTa, T. e. cBOGOJHA OT IOpIOYero.

Bot kakue nepcnexTuBbl ofewaer NpUMEHeHHe M0E3A0B, BOT Kak
OHW ROTYT 00Aer4nTb MoAyuyeHHe KOCMHMECKHX CKOPOCTEH!

90. O cmcreme I (cM. 49) MH [IOCTATOYHO T'OBOPDHJH paHbIUe.
Ke NpeEMymecTBO B IIOJHOM ONHOOGDA3HH BJEMEHTOB I10e3Mla (KpoMe
nocaejnHeli KOCMAYECKOH PaKeTH).

Boo6me, copepmuB CBOe JeJ0o, T. €. OTHPaBHB IOCJIENHII
PareTy B KOCMHYECKOe IyTelleCTBHE, BCe OCTAJbHHE PaKeTH, KaKoH On
TO WA OHJIO CHCTeMH, IIpoJeTeB GoJee HMJIH MeHee IIHHHHH IYTh
B aTMoC{epe, INIaHAPYSH, COYCKAOTCA HA CYIIy HJAH BOAY M ONATH
MOTLYT CJYXKHTh IIA Toro xe. OAMH M TOT e N0e3A, Ha OAHOM
M TOM e NYTH, MOMeT OTNpPaBHTb MuAA4OHbI npubopos B nebechoe
nytewecTeue. Tpe6GyeTca TONBKO HEeNPEPHBHHH pacxoj Ha ropiodee
M3 NeNIOBHX NMPOJYKTOB HePTH H 3HAOTeHHHX COeJIHHeHHU KHCIOPOJa.

Henocrarox cucremu I' B Madioli npr6aBogBoil ckopocTr. Ho ecan
pax 89 3aMeHHM DAaBEHMH YJIEHAaMH HanNp., B 5,1, To cHcTeMa B npes-
patHTca B [ M TOrja OKOHYaTeJbHAS CKOPOCTH elle Ha MHOI'O BO3-
pacrer.

91. Borpoc o MaTepHaJax IJ8 CHKHIAHHS, YCTPOHCTBA B3PHB-
HHX TPYO, 000JI0YKH H APYTHX 4yacTell pakeTH He MOXeT GHTH celi-
yac pemeH. [fosToMy 4 TOKa Ipeamojiarai0 IJsd 3JIE€MEHTOB B3PHBA
He(TIHHEe NMPOJYKTH H JKHAKMH KHCJOPOJ HJIH ero SHIOTeHHHeE
COefIHHEHHs, a [Jd yCTPoHCTBa PaKeTH — pPasHHe H3BeCTHHE COPTa
CTaJIH: XPOMOBYI, 6epDHJIHEBYI H IpOU.

Komeyno MHOro BHroOjHee YNOTPeOHTH NJIsSI BJIE€MERTOB B3pPHBa
ORHOATOMHHI BOHOPOX H 030H. Ho YCTOHYHBH JH ROCTATOTHO TaKHe
MaTePHAJH H MOTYT JH HMETh YNOGHHH XAARUH BUA! ITO HONEKHH
PeMHTh XEMHKH, COEIHAJHHO 3aHAMAKIIHECH IOXOOHHMH BeIIecT-
BaMH.

Ecanm Bo3MOMHH XOpOIIHE DPe3yJABTATH ¢ KHCJIOPONOM, HedTHI
B CTAJbH, TO TeM JydYlie OHH OYAYT NpM HHHX 6oJiee BHTONHHX
MaTepHaJax.

Bonpoc o TBepmoli mopore pa3pa6oTam B MOE€M COYHHEHHH
»CONPOTHUBAGHME BOBAYXaA“ 27 I.

TipuGaBieHne O TemnepaType KOCMHYECKOH pPaKeTH.

Haxe cpeqd yYeHHX CYLIECTBYIT IPOTHBOPEYHBHE H HesCHHE
DPeACTABJICHAA 0 TeMIeparype Tea B adHpe, HANP., O TeMIEpaType
PageTH.
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ToBopaT o TeMmepaType HeGecHOro HpocTpascTBa. I'OBOPHTH 06
ATOM HEBO3MOMKHO: 3TO He HMeeT CMHCJA, OTOMY 49TO MH HE HMMeeM
SICHOT0 IOHATHA 06 adHpe. MoAaHO TOBOPHTH TOJBKO O TeMIepaType
T'a30B, BHAKOCTEH H TBepPAHX Tel, IIOMeMeHAHX B HeGeCHOM Ipo-
CTpaHCTBe.

Ecmm monyctuTh, 970 KPYroM KaKoro HEGYQH Teja, B 3Hpe
Hde6eCHOro OPOCTPAHCTBA, HET HAKAKHX ADPYTHX TeJ, HAUD., COJHIL
TJIaBeT, KOMeT M MAJHX TeJ, TO Takoe TeJo OYIeT TOJbKO TepAThH
TeNJOTy, He IOJy4ad ee B3aMeH OT IPYTHX Tel. BechMa BepOATHO,
9T0 TeMIepaTypa TaKoro Teja Jo0HJeT N0 aGCONIOTHOrO HYJHA, T. €.
Oyner uvMeTh 273° Xojofa mo IleabCHP: NBH:KEHHE MOAGKYA OCTAHO-
BHTCH, HO 3TO He 3HAYAT, YT0 [BHXKEHHe HX YacTed, H TeM GoJjee
TPOTOHOB, H 3JEKTPOHOB HpPeKpaTHTCA. EABa 1H BHOJHE INpeEpa-
THTCA Jlake ABHKEHHe MOJEKYJ H aTOMOB.

Ho mMH BHe G6yneM morpysxarbca B INIyOEBH Bompoca. Ham
HYRHO IPeJCTaBlIeHAe O IIPOCTOH TeMIlepaType TeJ B HeGeCHOM
npocTpaHCcTBe. BechMa BepoATHO, 94TO OHa OJH3KA K 273° X0J07a.
TakoBa TeMnepaTypa B YINaJeHHH OT COJHI, KOTJa OHM KaRyTCH
3Be3l0YKaMH, H60 HarpeBaHHEM OT HHEX TOTAA MOXHO TpeHe(pedb.
CoMHeBaThCH B 3TOM TPYHHO (XOTA H B 3TOM JieJle BHBOJAW YYeHHX
PasHOPeYHBH). [leficTBHTENbHO, Telleph PAKTHIECKH IOATBePERAALTCH,
9T0 TeMIepaTypa IIJaHeT, yHaJieHHHX OT COJIHIA, OYeHb HM3Ka,
MeRJy TeM Kak OHH HarpeBaloTCcd COJHEYHHMH Jyvyamu. Ecim 6H
OHH YIAQJHJIHCH elle Jajblle OT CBETHJA, TAK YTO BCe COJHIA IO-
Xa3aJHCh 6H HM 3Be3aMH, TO 5Ta TeMIepaTypa HECOMHEHHO XOMINA
6H 10 a6CONIOTHOTO HyJaa (273° xodoma mo Ilenbcmio).

IlnameTH eme 06JamalT COGCTBEeHHOH TemJoTOH, OHU eme 6o-
paATCA ¢ HX OXJAXJeHHeM, Y HHX eme 60JbLION 3amac Tenja H ero
HCTOYHHKOB.

Tena ke HeG0JbIIHE, K KOTODHM MOXKHO NIPHYHACIHTH HE TOJBKO
3eMAHEe Tella YeJ0BeYeCKOro Oo6HX07ia, HO H aCTepOHAH (eCIH OHH
ylAaJeEH OT TelNIHX HIH HAaKAaJeHHHX Ted), — GHCTPO JAOCTHranT
CTeNeHH a6COJITHOIO XOJOHA.

TTosTOMy KOCMMYecKas parera, BRaJH oT CoJHIA, MeXNy e/(Ba
MEepHAKNIIEMHA 3Be3NaMH, TNOBHIAMMOMY, HAXONHATCA B KPHTHYECKOM
TI0JI0OKeHHH. Ee TeMIepaTypa CROpPO NOJXRHA NOHTH IO 273° X0J0[2.

Ho, Bo nepBHX, 0OHa MOReT HMeTh B cefe HCTOYHHK TelJa, BO
BTOPHX, — MOeT OHTh HaCTOJbKO 3aImBHieH2 PAIOM 0GOJO0YeK OT
HoTePH Tellja, 9TO 5TH IOTepH GYAYT JerKo BO3HATDAMNATHCH HC-
KYCCTBEHHO Jlake B Te9eHHE THCAY JeT.

Ho aror Bompoc MH moka ocTaBEM. O6paTHMCE K CHapAny, KO-
TOPHI HaXOJUTCA Ha TOM ke paccTosHEE oFf CoJyHna, Kak 3emid.
JT0 HHCKOJBLKO He MeInaeT eMy 6HTH BHe JeMJH, Ha ee OpGHTe,
Ha COTHH MHJUIMOHOB BEePCT PacCTOAHHA OT 3eMJIH, KOrZla OHa Ipen-
CTaBJdeTCA MaJIeHBKOU 3Be3flogKoi, momo6HOM BeHepe.

Hama pakeTa 6yzeT TepaTh TeNJO TOJHKO OT JIYYeHCIYCKa-
HESA, HGO BO3JyXa HJAH [ApYyrol MaTepHaJnrHOH CpeiH KPYroM ee
Her. Ho oma ®xe 6yner H moxygaTh Temio oT CONHLA H IOTOMY



TeMIeparypa e¢e 0yJAeT IOHHMATHCA TOJBKO ][0 TeX IIOp, IMOKa pac-
XO0J{ TOMJIOTH (OT JYYCHCIYCKAHHA) He CHeJaeTcs PABHHM IPHXOLY
(ot aydgeit CoaHIa).

SHAYHT HAJ0 COOOPA3HTh O BeJHIAHe NPHXONA H PACKONA
H TOTAa yXe PellaTh BOUPOC 0 BeJHIHHE YCTaHOBHBIIEHCS NOCTOSH-
HOH TeMIepaTypH Tela.

BeamyaHa mpHXOAa, KOHEYHO, 3aBHCHT OT SHEPTHH JYydei
Conrna. Me 3Ty 8Heprumio npaMeM IoCTOSHHOH. Ho oHa MOXeET COB-
ceM He BOCHDHHHMATBCH HAIOHM TeJIOM, eCHH OHO TIOKPHTO CO CTO-
porH CoJHDA ONHOH, MM HECKOJHKEMH GJECTALUMH O0GOJOYKAME,
[EJHKOM OTPAaRKAIOIEMH 3Ty TemJIoTy. 3HAYHT, Kak GH HA GHIa
BeJHKa sHeprua Jaydeit CoJHIA, OHA MOKeT He BOCHPHHAMATHCH
Hame# pareToif, Giaaronapa ee YCTPOHCTBY H CBOHCTBaM NOBepx-
HOCTH.

HaoGopoT, ecTs 4epHHE HOBEPXHOCTH, KOTOPHE MOYTH LETHKOM
TIOrI0OM 0T NMAjJanInyo HAa HEX TenuaoTy Codrmna.

YTar, nprxop Temsa MOXKeT KoXe(aThesl OT HYJIS J0 HEKOTO-
POH MaKCHMaJNbHOM BeJHYHHH, 3aBHCAINEH OT SHEPI'AHA COIPEBANIAX
Jygest.

Ecnm OH Be O6HJIO pacXoza TemJa OT JyJeHCHYCKaHHS, TO HAIIA
PageTa TOrja Harpejach OH g0 TeMmepaTypH CoJHIa.

O6paTEMCA K6 K DPACXOAY TEILIOTH.

Beakne moBepXHOCTH TeJl TePAKNT TEIJIOTY, HO OXHE GOJBIIe,
apyrue — Mensme. JIppTOM 3Ta HoTepd GHCTPO BO3pacraeT (B 4eT-
BePTO# CTENeHH) C yBeJHYeHHEM aGCONITHON TeMIEPAaTYpH TeJa.
Konedno, moTepH BO3PACTAT ¥ ¢ yBeJHYeHHEM II0BEPXHOCTH (HAIp.,
CHapAna).

Bce 3TH coo6pamenAs W BHYHCJEHHS IPHBOAAT K CJeHLYOIIAM
BHBOJAM.

CoopymenHe, ¢ 0fjHOH CTODOHH oGpaiuienHoe K COJNHILY, HMEW-
Imee C 3TO0A CTOPOHH TEeMHYI IIOIVIONROINYH TeNJo NOBEPXHOCTE,
a C Ipyroii, NPOTHBOIOJOXKHOH! (TeHeBOX), Orpa’maelHOe OT IOTEepPhH
JYYHCTOH 9HEPIHH HECKOJIbKHMH GJECTAIHMH IIOBEDPXHOCTIMH, MO-
ReT HMeTh TeMIepaTypy, BHCINHi npexes KOTOpoil He MeHee 150° I1.

Bor mpaxkTHYecknil nmpEMep. MmeeM mapoo6pasEHil 3aMKHYTHK
cooyn ¢ razoM. TpeTsa moad ero noBepxHOCTH, 06pamenHoi k Coanny,
3aKPHTA CTEKJAMH, X0POII0 OPONYCKAOUUMHA JYYHCTYH SHEPrHIO.
OBa majmaer Ha TeMHYH IOBEPXHOCThH BHYTPH MIapa, KOTOpas Xo-
pomo noryiomaer AyYw coiHna. OCTajdbHHE ABe TPETH HOBePXHOCTH
OTPaRIEHH OT MOTeph TenJa ONHOM HJIHM HECKOJbKHMH O6JeCTSIIHME
noBepxHOCTAMHE. TemMneparypa rasa BEyTpH mapa H0X04UT J0 150° I,

Tor xe monHi map, o6pamenHEHi k¥ Conmuy Gaectamed mo-
BePXHOCTHI0, HOJYIaeT BHYTPH TeMIOepaTypy OaHBKYD K 273° Xo-
agona. Koume6anne TemuoTH Goaee 400° II.

Tot e map, moBepEYTHH K CoJaHNY GOKOM, TaK UTO TOJIBKO
YaCTh NpPO3PAYHOH IIOBEPXHOCTH MOJYYaeT Jy4H CoJELA,— HMEEeT
TEMIIepaTyPy CPelHND Me&AYy 273° xomofa m 150° mapH.
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TloBopaunBag Iap T4k B CAK, MH TO0JydaeM JIOGYI TeMnepa-
TYPY MeXAy STHMH npefenaMd. Hamp., TeMoepaTypy BceX KJIHMa-
TOB, BCEX BHCOT H BCeX BpeMeH I0JIa 3eMHOTO INapa.

Ecam mam cHapam O6yIer HOCTaTOYHO GHCTPO BepTeThCs, 06-
pamadch NepHofHYIeCKH IPO3padyHod cropoHoH K CoJHIY, TO B HEM
YCTaHOBHTCH CDefHAA TeMIepaTypa, 6iamaras (mo pacdery) k 27° I
9T0 MOYTH BABOe GONbINE, YeM CpPeRHSs TeMIlepaTypa HalieH Bpa-
mapmeicd OJaHeTH (OPO 3eMJD).

Ho mocaensas, 60JbIIyl0 9acTh COJHEYHHX Jy4eil He BOCHDH-
HHMaeT, a OTpaMaeT O6paTHO B HefeCHOe IPOCTPAHCTBO. Benb 50%
3eMHOM aTMOC(epH IIOKPHTH BCerAa 06JaKaMH, OJecTANMasd TOBEpX-
HOCTh KOTODHX NPEKPaCHO OTPaskaeT COJHeYHHI cper. Bor moueMy
cpefiHAa TeMIepaTypa 3eMJH 6amska k 15° II.

Boo6ire TeMmepaTypa IJIAHET HEJIO YCJIOBHOE M 0Y6HbH CIORHOS
M MH He HMeeM B BHAY TYT Pa3GHpaTh 3TOT BOIPOC. B MOMX pyKo-
mECAX MHOTO CoOGpaieHHI M BHUACIEHHH 0 TeMiepaType ILIaHeT.
B meYaTHHX e TPYHaxX TPHBELEHH TOJHKO PE3YJIbTATH HX...

Kaxercd, 9T0 Temeph BONPOC O TeMOEpPAType KOCMHIECKHAX
PareT XOCTATOYHO YSACHHJICH...

OnHako MomeT GHTH H TaKOe YCTPOHCTBO HEGOCHHX CHAPALOB,
9T0 TeMmeparypa UX 6ydeT BHPAaKAThCA He COTHAMH, a THCAYAMH
rpanycos. I[nsg 3Toro HYKHO ele YMEHBIIHTH PpACX0]l TeIa, He
yMeHbluas ero mpuxofa or Couma.

jcam OH MH B HallleM Iape YMeHBIIHMJIH NJOIadb OKOH H yBe-
JHYAIH IJI0Mans 6iecTAmed IMOBEPXHOCTH, TO NOTEPA TENJIA YMeHb-
nranach GH, HO 33 TO W IPHXOR Telsa Cokparmicsa OH. M3 aroro
3aROJIHOBAHHOI'0 KDYra OHHAKO MOXHO BHHATH. MOMHO O0CTaBHTDH
B DIape OYeHb MaJeHbKOe NMpO3padHOe OTBePCTHE H BIYCKATH B HEro
Jr60e KOJINYEeCTBO COJHEYHOH BHEPrHH, IOCPENCTBOM COCMpaTelb-
HOTO CTeKJIa HAHM cdepHyecKoro sepkaja. OTBePCTHE B LIape JOJMKHO
IIpH 3TOM COBHAJaTh ¢ OKyCHHM w3o6paxenmeM CosHua. Tak mo-
TepH TellJa NOUAYT M0 MHAHAMYMa, 6e3 BCAKOI0 COKDAIEHHS MpH-
X0a COJHEeYHOH SHepruu.

Yro ke BHitner? KoamgecTso Tela B mape 6yAeT BO3pacTarh
0 TeX IIOp, NOKAa eMeCeRYHAHHH IIPHXON HE CpPaBHAETCH C Ce-
KYHIHHM PacxofoM. OTO HeNPeMeHHO AOJUKHO CJHYYHTHCHA, TaK Kak
C BO3BHIICHHEM TeMIepaTypH pacxol Telua Bospacraer. TeMmepa-
Typa BHYTPH IIapa MOXeT JOHTH [0 1000 H 6ojee I'pajyCoB.

Ecnm 6 paixe Haln cHAPAX YHAJHICH K IpeleJaM COMHEUHOH
CHCTeMH, TaM, I'le Bpamaerca c¢ cBomMH Koubuamm CaTypH, rae
mMiaTcs YpaH H HenryH,—H TaM KOCMHYeCKasd pakeTa Morua OH
monysaTh oT CoJEIa TEmJTOTy, MOCTATOYHYWO [JA JRHSHH (ONH-
CaHHHM IIyTeM).

HaoGopor, ecTh BO3MOMKHOCTD IOJYyYeHHA HE3KOH TeMIeDATYPH,
HeCMOTPA Ha caMHe ropayme Jayydm CouHma. OTO [aeT CPEACTBO
IIyTeleCcTBOBaTh HallleMy pakeTHOMY IPHGOPY o 6im3ocTH Conmma.
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He TOnBKO TaM, Ie KPYHRHTCA H KAPHTCA B COJHEIHOM Hapy
MepkypHmii, HO U eme GanKe.

Ysxe maBHO (C 1920 I.) MH 06 3TOM ITHCAJIH H TellepPhb TOJbKo
TIOBTOpsSieM paHee CKasaHHOe.

OT3bIBBH O paKerTe.

JleHHHIpaACKHi HMHCTHTYT HHXEHepPOB nyTed cOOGIIEHHS.
Mpod. H. A. Peinnn. Teopus peakTHBHOro ABwweHus 1929 r,

Crp. 4..... K. 3. IlHONKOBCKHH ABJIAETCS NHOHEPOM B 06-
JIACTH pPEeaKTHBHHX MeXIJIaHeTHHX KOpabjel, M B BTOH KpaTKo#
cTaThe (64 CTPAHHIH) MH He MOYeM JaTh IOJHYI OIleHKY ero MHO-
TOYHCJIEHHHX paloT B 3TOH 06JACTH...

Crp. 5..... OCHOBH TEODHH PpaKeTHOro KopaGus GHJH H3J0-
aeHmH B 1903 r. K. 3. IlmosnroBckmM. B nanpHeimueM 8Ta TeopHs
ooIoNHANACh paboTamm IcHo-lleasTpm, lognapna, O6epra, Jlopenua,
Jlagemana, Hlepmesckoro m Baasepa...

Crp. 49.. .. Ilocae knaccmyeckeit pa6oTH 1{HONKOBCKOr0 BHINIO
B CBeT MHOI0 pa6oT APYIrHX YYeHHX...

IIpav. K. II. M ocoGeHHO JOpPOKHM STHM OT3HBOM ABTOPHTET-
HOI'0, [0OPOCOBECTHOIO0, H3BECTHOr0 M TAJAHTJIHBOIO YUYEHOIo, COG-
paBlero B cBoeil O6m6aHOoTeKe GoJiee 500 pa6oOT II0 PeaKTHBHOMY
JBHMKEHHI0 ¥ HM3JaBIIEMy MHOI'O IIOJe3HHX M COJHAHHX TPYIOB Kak
10 CBOEH CIeIHaJbHOCTH, TaK H II0 JETAHHI B BO3[yXe H B ITyCTOTe.

fi. H. Mepeabman. MexrnuaHeTHHE IIyTemecTBHA. 6-0e H3fa-
Hge, 1929 rona.

Crp. 77.... HaygeM ¢ IJIaHOB HAIIEro COOTeJIeCTBEHHHKA,
K. 3,IlaoakoBCcKoOro, TeopeTdieCcKHe A3HCKAHAA KOTOPOro ONepeJHIIH
HCCJE0OBAHHA [NPYIHX JedTeqed Ha TOM e HONpHIIE He TOJBKO
110 BpeMeHH, HO H II0 IIOJJHOTe H PasHOCTOPOHHOCTH...

Orp. 183.. . IloyyYATeJIBHO OTMETHTH, 9YTO KO BpeMeHH H3JaHHs
Halleil KHATH (1915 r.) B IOR0oGHHIT COIACOK (Pa60T 0 MEeRIIaHeTHHX
COO6MIeHAAX) MOXHO OHJIO0 OH BKJIOYATH TOJBKO ONHO HMA—
K. 3. Hmoakosckoro...

NMpum. K. 1. 8. K. MepeabmaH NOCTATOYHO HBBECTEH, KAK TaJaHT-
JIHBHH IONYJAPA32TOP MHOTOYMUCJIEHHHX KHHUI® 110 GHBHKO-MATEMATH-
1eCKHM HayKaM H nepBHH pacmpocTpanuTesas B COCP mpei 3pesno-
maBandd. K HUM ke HYRKHO IpHCOeIWHATS B HEXKeHepa B. B. PoMuna.

Baaromapa uM. H. A. Purury, B. A. IllepmeBckoMy (4HCTO-
KPOBHHI PpyCCKHY, Haxohammiica moka B ['epmMannum), PoGepry
JlageMany, Braan Jleo W ADYruM, OpHOPHTET M HAYYHOCTH MOMX
pa6eT He ocHapHBaeTcA JaKe Ha 3amaje.
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H. H..... BH OTRPHJH IYTh K 32BOCBRHAIO COJTHETHOM CHCTENH,
KOTOpad JaeT B [Ba MHJIJIHADAa pa3 GoJblle SHEPIHH, 9eM RaKy
nueeT 3eMad. Eouan 6H kakot HEOynb HoBHE KoayM6 oTKpHI Has
9eJI0BeYecTBa [BEe THCAYH MHJJIHOHOB HOBHX IINTaHET, ITONOOHHX
3emye, H MPEOCTABEJ HX B PpacuopAxeHde 4YeJOBeUIeCTBA, TO OH
He cHeJaJd OH IJidA Jionell 6oJiee Bac...

OT3bIBH 0 MOHH3MeE.

Maii 29 r. E. JI.... Oco6GenHo neHHOi#l ABIgeTCH.... KHHKKA
BOAR BCEABHHOH, KAK 3aKINYATENLHHYN aKKOP/ MOHH3MA M MPHUHHLIL...

Perrop........ yHHBepCHTeTa.. ABTOp He MOZeT OTBeYaTh
33 Te JIOKHHE BHBOAH, KOTODHE MOI'YyT C/(eJlaTh H3 €ro TPYHOB...

K. LlnoakoBCKHM.






K. HHOJKOBCKHM.

PeakTHBHbI ABHrarte.ib.

PeaxrusauMp npmGopaMm g BammManch ¢ 1895 r. H Toanko
Telneph, B KOHNe 34-1eTHe#t paloTH, A Ipmiea K OYeHh IIPOCTOMY
BHBOAY OTHOCHTEJNHbHO HX CHCTeMH. JIapuHK, KAk BHJHO, OTKPH-
BaJicA 1IPOCTO: STH JBHraTeJH YViKe NaBHO H30GPETeHH H TPeGyT
TOJIbRO HE3HATYHTEJHHHX NOMOJHEHHI,

BspuBEHe (BHYTpeHHOI'0 CrODaHHA HJMA TILIOBHE) MOTOPH
B TO e BpeMs W peakTHBHHe. TOJNBKO peaknued BHOPACHBAGMHX
ragoB Temephb He MOJB3YIOTCA: OHE BHOPACHBRIOTCA (es BCHKOH 1105~
3H B pasdHHe CTOPOHS H Ge3 MOCPENCTBA KOHHYECKHX TPYO.

ITprunRa—pasyMHAd: X JeliCTBHE NOBOJIBHO CJIa60 BCJIEACTBHO
MBJIOT0 KOJHYeCTBA CIRHAraeMoro ropwuero. Ux nmeitcTBHe caabo eme
OT MaJOH CRODOCTM NBHARYIUHX CHAPANOB H OT TOro. 4T0 paclImpe-
HHI0 A HCIOJb30BAHHIO TCINIOTH BHXJONOTHHX INPOAYKTOB NOpeHH
MelmaeT JaBieHHe aTMocdepH.

Bce 3T0 MeHsAeTCA, eCJU NPHEMEHATH 83POMNJAH B PA3PE:REHHHX
cJoax arMocdepH, npa GOJILMHEX CROPOCTAX ero NOCTYIIATeJbHOI'0
JIBH;eHHAS W NPH yNDOTpe6leHAH KOHHYECKHX TpYG6, HanpaBJeHHHX
B ONHY CTOpPORY — Ha3aj. Yepe3 HHX OYAYT BHPHBATHCH BHXJONOT-
HHe Ta3H.

Coo6pasmM-ra, HACKONBKO BeJHR HX oT6poc. IIycTn umeeM Mo-
TOp B 1000 MeTp. cHJI (mo 100 krm ramnaad). IIyers o moTpe6aser
Ha omay B vac 0,5 kHiao ropovero. Ha 1000 cma ero mofizer 500
kuxo. Ecam ropiovee—sBonopon, To atMocdepHOro KHCIOpoda Nofiaer
B 8 pa3 6oJsine, T.-e. 4000 kmio. Ho kmemopon B atmocdepe cocras-
JIgeT TOJBKO TIATYW HOJW, Tak YTO Macca IOTPe6laeMOI'd BO3NYXa
COCTaBHT 20 THCAY KHJI0. BomopomoM mpeHeGpesxeM. Boaee 20.000
BHODAacHBaeTCAd B 9aC, & B CEKYHAY BHEUJHBaercd 5,6 KHJIO IapoB
H rasoB. ATo — GoJbmioe KOJH4ecTBO. He ToNLkOo NpeBe6perats Hu
HeJb3d, HO OHO JOCTATOYHO IJA NONYYEeHAS OrPOMHLX CKOPOCTEl.

B Moem ,WccaepoBanuu® 26 r., Ha c¢Tp. 108, npuBejieHA Ta6au-
IIa 24 Ha KOCMHYECKYI) DPakKeTy B OQHY TOHHY RecoM. ITa pakeTa
IoJyYaeT IEPBYKH KOCMHYeCKY CKOpPOCThL B 8 KHJIO, IIPH 3amace
ropoyero (BMecTe ¢ KHCJOPOJIOM) B 4 TOHHH. QxHoro ropodero no-
IeT OT TIOJORHAH IO OJXHOH TOHHH (eCJH He 6paTh ¢ co6olf 3amacHHM
ruenopon). Kocuaueckas ckOpoCTh npHo6peraercd 4eped 800 CeKVHI,
CeKYHIHOe YCKOpeHH® CHAapsAna 10 MeTpOB, IIPOJIYKTOR I'ODeHHS BH-
6pacHBaeTCS B CeKYHAY 5 KHJO, T.-e. Jiame MEHee, YeM B HameM
MOTODeE.
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[IpaBaa, Graronapd NPHMeCH B FOPEHHH OrDOMHOI0 KOJHIECTBa
a30Ta, CKOPOCTh BHODACHBA®MHX IIPOAYKTOB OPeHHA He IOCTHPHeT
H 3 KAJIO B CeKYHAY. SHAYHT CKOpPOCTell KOCMHYECKHX MH TYT
He JOCTHTHEM, XOTA OHH GYIYT GJIH3KH K HHM.

Ho moiineM pansme. Pakera BecHT TOBHY. Moker-JH OHa M8
8To}f MaCCH HMeTh MOTODP B 1000 cHx? Temepp MOTODH HeJaKnT emie
BIBoe Jierde, YeM HOIAaBHO; TAK 9YTO MOTOP B THCHAYY CHJI GyHer
BeCHTH TOJbKO 50 KHJ0. 3TO TeM GoJiee BO3MOMHO, 9TO MOTOP MOKET
6HTH 09eHb HeCOBEpIIEHeH: OH MOMeT NaBaTh He THCAYY CHJI, 4 TOJb-
KO0 200, naxe MeHee, JAIIb OH OH CEHIaJ KaKk MOKHO 60JpIIe Ma-
Tepuataa. JeM Goapme OH OyJeT CHKHTaTh ero, TeM Jy4lle, IIOTOMY
49TO HaM HYXHa He CTOJBKO Ppal0Ta, CKOJPKO B3PHBH H BHOpaCH-
BaHHEe Ia30B.

O6parnM eme BHEMaHHE Ha TO, UTO MH IIDHHHM&EM 3amac Io-
podYero B YeTHpe TOHHH. ECIH )Xe MH CyMeeM BOCIOJb30BATHCH
XOTh OTYACTH KHCJIODOAOM BO3AYXa, TO HOCTATOYHO GydeT B3ATh
OZHY TOHHY ropidvero. 3HAYAT y HAC 6YHeT SKOHOMHS B 3 TOHHH.
Takad Macca MOXKeT IOCIYXRHThH I CaMHX DPasB0OODasHHX IieJel.
Hanp., nnd yBennyeHHd 3allaca BOJOPOAXHHX COENHHEHH# (H OCTH-
MEeHHS KOCMHYECKHX CRopocTei), i yBeJHYeHHS THCJA IACCAKH-
poOB, YJIYy4YNIeHHA H YKDEIJIeHAA 060DYJOBAHHA H T. L.....

B 4em e meno, Kak coBepIIaTh II0JIET, KAK YyCOBEPILIEHCTBOBATE
ero M NpPHOIH3HTHCA K 33aTMOCHEPHOMY JIEeTaHHIO?

IIpencrapaM ce6e OMHCAHHHY MHOKW 83POINJIAH BO3MOMKHO MEHb-
IMEX pas3MepoB. Ero ABHraTeJH CHadada paGoTaioT OYEHb CHIBHO
BHHTAMH H MeHbIIe peaKIiHeld OTOpacHBaeMHX rasoB. Ilo Mepe ke
MOMHATHAA B BHCOTY H IIpHOGpeTeHHS CKODOCTH, paloTa BHHTOB
ocjabigercd, a PpaGoTa CHKHTABHA TOPIOYEro YBEJAYHBAETCH. OTO
BO3MOJKHO, IIOTOMY 4TO BCAKHH MOTOD MOXeT paGoTaTh Jae B XO-
JIOCTYIO, T.-e. GeapeaynbpraTHO. TakmM o6pa3oM, pa6oTa BHHTA IOCTe-
IIeHHO IIepeXOJIUT HA PeaKTHBHYK pa6oTy. B KoHIE KOHLOB, BHUHT
yCTpaHgeTCd HJIH BePTHTCA 6e3 TATH, HIM COBCEM OCTAHABJIHRAETCS,
HANpaBUB CBOH JIOMACTH BJOJb BCTPEYHOI'0 BOBAYIIHOrO IIOTOKA.

Pa6ororn pprraTeyeii MH, OXHAKO, BOCIOJB3yeMCS, BO-IIEPRHX,
IJIA HakaYUBaHHS BO3AYXa B MOTODH, BO-BTOPHX — B CHJBHO paape-
MeHHHX CJO0AX BO3NyXa HJH B IycToTe (KOrAa STO HaKaJHBaHHE
HEBO3MORHO) — 1A HATHETAHHS 3alacCeHHHX BJIeMEeHTOB B3PHBA
BO B3pPHBHHE TPYOH H IDPHOOpETeHHS KOCMHYECKHX CKOPOCTei.

CJIH HMeeM 10 MOTOpOB, KamkAHH 8 10 HHIHHAPOB, KOTOPHeE
Jai0T Mo 30 060pOTOB B CEKYHIY, TO HOJYYHM 3000 XJIOIKOB B Ce-
KYBIY H DeaKTHBHO® JaBJeHHe OT OoJHO! 10 5 TOHH. STo Ha 100
Tpy6. Ha xaxnyo npEaeTcs cpejiHee NaBieHHe OT 10 10 50 KHJIOTD.

luorkoBCKNH.
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