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JBYOKeHHE paKeThl OT B3PbIBAHUA B IIYCTOTE U B cpeAe cBOOOmMHOIM
OT TsKeCTU. XOTs U He BBITOFHO [aBaTh OTOPOCY OTHOCHUTENIBHYIO CKO-
POCTb, OOJIBLIYI0 MIIM MEHBIIYIO aOCONIOTHOM CKOPOCTH CHAPsAa, HO
IPH YIOTPEOICHUN B3PHIBYATHIX BELIECTB OTHOCUTEIBHAS UX CKOPOCTb,
II0 HEBOJIE, ocToAHHA. JeM oHa, BoobIe, bosblne, TeM OOJIBIIYIO CKO-
pocTh mosydaer ammapat. Ecau Tak, TO CHadama CKOPOCTb YACTHI] OT-
6poca 6osbIe CKOPOCTH PAKETHI U UCIOIB30BAHUE OYEHb MAJIO, 3ATEM
obe CKOpoCTH paBHBI, UCHOIB30BaHME HOMHOe. Jlamee, ckOpocTh OT-
Opoca MeHblIe U UCIIOIB30BAHUE YKIOHAETCA OT mmosHoro. Kopoue, uc-
IIOJIb30BAHKE SHEPTUHU UJIN IIEPEXOL €€ B ABMKCHIE PAKEThI HAYUHACTCS
C HYJIA, TIOCTENEHHO BO3PACTaET, fJoxoauT fo 100%, saTeM HETpepLIBHO

YMCHBIIACTCA, CITYCKaACh B Hpe,uene 10 HYJIA.

ITpu B3priBaHMM MBI HMeeM ABe noTepu. IIpesxse Bcero He Bes saHepruA
TeIJIa IpeBpalaeTcs B ABrkeHne orbpoca. Ho wem munnee tpyba n
yeM razoobpasHee MPORyKTs OTOpOCA, TeM 9Ta IOoTeps MeHsble. B mpe-
niesie oHa HyJib. Ha npaxTuke ucrnosb3oBaHue He JODKHO OBITh MEHbIIE
75%. Bropas motepst saBUCHT OT TOTO, 4TO OTOPOC MMEET OFHY H Ty JKe
OTHOCHUTEJIBHYIO HauOOJIBLIYI0 CKOPOCTb, HE PABHYIO YCKOPSIOIIEMYCS
nBYOKEHUIO cHapaga. Kak yBupuM, sTa moreps, Ipu KOCMUYECKUX CKO-
POCTAX, COCTABIIACT HE MeHee 35%, a ucrnosmb3oBaHne — He boisee 65%.
B cpepe TArorenus, B KoTopoil Mbl >KMBEM Ha 3eMJe, OHO MEHBIIE,
Ecm npunarte BropuyHoe ucnonb3oBanue B 50%, To paxera mpespa-
aer B CBOe aBMokeHre okoso 37% (0,75%0,5) Bcell MOTEeHIIUAIbHOM

SHCPI‘I/II/I B3prBUIEl_TbIX BCIICCTB.

ImeeMm B mycTOTE U B cpefie CBOOOTHOM OT TSHKECTU

32... Cxo.dMo + Mp.dCkp = 0.

Ho (Mp) cocrour us mocrosnnoi maccel (My) (T.-e. U3 cHapsza, jmo-

JIEM, 3aIacOB M PAa3HbIX HpHH&,HJIC)KHOCTCﬁ) U IEPEMEHHOM MAaCChI
B3PBIBYATHIX BEIECTB, KOTOPHIE, CrOpas, BHIOPACBIBAIOTCA U3 PAKETHL

3uauut, Mp=Mp{+Mo. Teneps, BMmecTo 32, momyumnm:

33... Cxo.dMo + (Mp; + Mo).dCxp =0

dMo

Orcrooga 34... — Cxko. Mp; + Mo

= dCxkp.

VuTerpupys, HaiigeMm:

35... Cxkp = —Cko.Le(Mp; + Mo) + ITocr.

(Le) osmasaer Hatypanpubiii orapudm. [lomycTuMm, 4ro mpu Hadase

B3PBIBAHUA paKeTa He ABuranack, T.-e Cxp=0 u Mo=Mo;. Torma us
(35):
36 ... ITocr = Cxo.Le(Mp; + Moy).

Mp; + Moy
Mpl -+ MO '

Crneposarensro: 37... Ckp = Cko Le (

HaI/I6OIII)IJ.IYIO CKOPOCTDb IMOJIYIACT PAKCTA, KOIJAd M3PACXOAYET BCCh 3a-

T1aC B3PBIBYATHIX BEIIECTB, UK Koraa Mo = 0.

M
B raxom ciygae 38.. Cxp; = Cko.Le (1 + 01) :

3 nocnegneit popmysibl BUHO: 1) MaxcumasnbHas CKOPOCTb CHapAza
(Cxp) Tem 6obire, ueM 6ombiuyio ckopocTs umeer otbpoc (Cko). 2)

(Cxp) Moxer becripesiesIbHO BO3PACTATh C YBEJIUYCHUEM OTHOCHUTEJID-

Mo
HOIro KO/JIMYECTBA M—pl) OT6pOC3.. HO B03paCTaHI/IC 9TO, CHa4YaJI1d JO-
1

BOJIBHO OBICTPOE, ITIOTOM Jies1aeTcs Bee Dosee u Oosee MeayieHHbIM. Eciu

oraomenue (Mog : Mpy) odeHb Maj1o, TO MATEMATHUKH JIETKO JOKKYT,

aro Ckp; = Cko. ﬁ;i 3uauurt, B sToM ciydae (Ckpy) mponopuuo-

HanbHa 3amacy (Mog). Hanporus, B mpenene, xorma otHomenue (cm.

Moq
Mp,

38) ouens Bemuxo Cxp; = Cxo Le ( ), T.-€. BO3PACTaHUE CKOPO-

CTU 6y;1eT YPE3BBIYAMHO MEJJIEHHOE. 3) CKOpOCTb paKeThl He U3MEHSA-
ercst, ecu otHowenue (Moy : Mpq) ocraercst mocrosuusiM. OTciona
BUIHO, YTO KOCMUYECKas1 CKOPOCTh HE 3aBUCUT OT aOCOMIOTHOU BEJIU-
YMHBI Macchl cHapsazaa. VIHpIMM croBaMu, Macca CHapAJa U €ro HarpysKka
IPOU3BOJIBHO BEJIMKA, €CIM HE CYUTATHCS C UHBIMU YCIOBUSMHU. 4)

Oxonuarensras (CKp;) He 3aBUCHT OT IOPAAKA B3pbIBaHuA. [IpoxoguT

JIU OHO PABHOMCPHO MJIM HCT, CCKYHJBI HWJIA TBICAICIICTUA—ITO BCC

paBHO. 'ZLQQKC IIEPCPBIBbI HUYICTO HC 3HAYAT.

+dCxp B Cko dMo

3 34 gan : 39... = . .
3 34 naitpenm dBp Mp; + Mo dBp

ITepBas 4acTb BHIPKAET CEKYHIHOE YCKOPEHUE B IBUYKEHUU PAKETHI, T.-
€. CHUIy POKAEHHON B HEH OTHOCHUTEIBHOM TSDKECTU (XOTS KPYroM, IO

HameMy yciaoBuio, Tspkectu Her). Kax Bupno (39), ona mponopruo-
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dBp). Kpome

TOTO, 10 Mepe ero (Mo) ucpacxomoBaHus, KOKYIAACA TSHKECTh YBEIIU-

HaJIbHA MHTEHCHUBHOCTH B pacxope marepuana (dMo :

qmBaeTcs, Tak Kak (Mo) ymensimaercsa. YToOs1 OTHOCHUTEIBHAS TAXKECTD
OCTAaBAJIACh HEM3MEHHOM, HEOOXOOUMO MOCTENEHHOE OCIabieHre WH-

TEHCUBHOCTU B3PbIBA. Torma us 39 IOJTYYHM:

Cxko dMo

39 ... , —
Mp; + Mo dBp

To,

rie (To) ecTh mocrostHHASt OTHOCUTENIBHAA TsKeCTh. OTCIONA:

Cko.dMo
" Mp; + Mo

39,.. = To . dBp.

Hurerpupys, nomydnm:

39;3... Cxo.Le(Mp; + Mo) = To.Bp + ITocr.

Ecmu Mo = Moy, To Bp = 0, ciegoBaTensHo:

Mp; + Mo '

Cxko

39,... Bp:T—O.Le<

Ecmu Mo = 0, T.-e. Bech B3pBIBUATHIM MaTEPUAJI UCYEPTIAH, TO

C M
305... Bp, = — Le <1+M;)

SHQHI/IT, BPpEMA BCCIO B3PbIBAHHWA O6paTHO HOJIY‘IQ.@MOIE OTHOCHUTCIIb-

HOMU TSHDKECTHU U YBCJIMIHBACTCA C Maccou 0T6poca.

dMo  Mp; + Mo
M3 (39 % : 39 ... = )
3 1) HARAeM 6 dBp Cxo + To

OTciofa BUFHO, YTO HAMMEHbIIAS UHTEHCUBHOCTD B3PBIBAHIA HJIH HaU-
MEHBIIIAsA UX oTepst ObIBaeT IIpU KOHIE B3pbIBaHMA, Korna (Mo) ocra-

JIOCh MaJIO, 2 HanbosbIIass — BHavase, Korga Mo = M.

dMo  Mp,
dBp ~ Cko+To’

dM Mp, + M
a Bo BTOpoM 39g... °_Th o1

dBp Cko + To

B nepsom ciryuae 397..

OtHomenue Haubombiero pacxopa (B Hadane) K HaMMEHbLIEMY (B

koHue) Oymer: 399... 1+ l\l\j[[—}‘;l. Yem 6ompime ornomenue (Moy
1

Mpl), TEM CHJIBHCEC HM3MCHACTCA pacxo,u B3prB‘{aTOFO M&TCpI/Iaﬂa u,
O6paTHO, OH ITIOYTH IIOCTOAHEH HpI/I MajioM oTHomeHuu. Ha HpaKTI/IKe
cuiny BBPI)IBaHI/I}I HU3MCHATD HCY,I[O6HO, Hpome HCpCHOCI/ITb HCIIOCTOAH-

HYIO TA)KECTb, IOTPYSUBIIM JIIOLEU U JPYTUE HEXKHBIE HPEIMETHI B

KHUIKOCTD.

BpeM}I BSprBaHI/I}I BCCTO 3aI14C4a, IIPU €TO paBHOMepHOCTI/I, KOrzma yCKoO-
peHI/IC paKCTbI N OTHOCHUTC/JIbHAA TAXECTDb BOSpaCTaIOT, HO pacxo,u

B3prB‘IaTbIX BCIECTB OJUH U TOT K€, MOXXHO BprélBI/ITb CIIC TaK:

dMo
dBp .

3910... Bp; = Moy :

TyT mponsBOAHYI0O MOXXHO 3aMEHHUTbH CEKYH[JHBIM PACXOLOM B3pbIBYA-
TOTO BelecTa. 10 >ke BpeMs, IIPY PABHOMEPHOM YCKOPEHUHU PAKEThI U
IIOCTOSIHHOM OTHOCHUTEIBHOM TSDKeCTH B cHapsae (397), HO HepaBHO-
MepHOM pacxogie oTbpoca, byzer paBHO:

dCkp

3911...B = Ck :y = Ck .
P1 P1-YP P1 dBp

ITpousBogHasd TYT BHIPa’KAET IOCTOAHHOE l'IpI/I621BJ'I€HI/I€ CKOPOCTH CHa-

pAsia B CEKYHTY.

uTepecHo 3HaTh, KaKas 4acTh MOJHOM pa60Tb1 ABMKYIIUMXCS YaCTHI]

0T6poca HNEPEAACTCA PAKCTE. Mmeem:

40... Po = 0,5.Mo0;.Cxo®  41... Pp = 0,5.Mp,.Cxpj.

Mp1 CKp1 2
O :42... Ppy; : Po = )
Terond P - %0 Mo, (CKOl ’

WJIM, HA OCHOBaHMHU 389:

2
Pp Mp, Mo,
43... =4+ = :
’ Po Mo, {Le (1 i MPl) }

OTCIO,ILa MOXHO BbIYMCJIIMTb, 4YTO MHMCIIOJIb3OBAHME HE MOXCET 6I)ITb

6ombine 65%, a MJIA TOMy4EeHUA KOCMHYECKUX CKOPOCTEH OHO MOJXKET
6biTe mpuHATO B 50%. Ecnm samac B3phIBYATOrO BELIECTBA CPaBHU-

TEJIBHO HE BEJIUK, TO IPUOIU3UTEIBHO OTYIHM BMeCTO (43):

45....Pp : Po = Mo; . Mp; wm, TouHee:

46... Pp : Po = Mo 1— Mo .
Mp, Mp,

Moskno nonyuurts e 6osiee TOUHYIO GOPMYITY, 3HAS, UTO

33‘2 333 334
T ts

44 ... Le(l+x) =z —

13 popmyn BUAHO, YTO CHAYAJIA, KOIZA 3a11aC MaJI, ITOJIEBHOCTh BO3Pac-
Ta€T IPONOPLUMOHAIBLHO 3aI1aCY, 3aTEM MEIJIEHHEE, JOCTUTAET HanOOJIb-
IIEN BEJIMYMHBI, IIOTOM MEIJIEHHO YMEHBIIAETCA U, B IIPEJeIIe, JOCTH-

racT HYJLA.

Otromenue (Mpg : Moj = x), cOOTBETCTByOLIEe HAUOOIIbIIEH [TOTIE3-
HOCTH, OIIPEJEIIAETCA YPABHEHUEM:

2x
1+

Le(l14+x) =

, (x) bnmsko k 4

(T.-e. 3aI1ac IPEBBIMIAET BEC PAKETHI B 4 pasa), a UCIONb30BaHUE 65%.

Kpome TOro, 9To MBI BBIBEJIM aHATUTHIECKU U3 TaOJIUIIBI, BUSUM, YTO
Hanbosbiee ucnonb3oBanue (o 65%) sHeprun ordpoca bviBaer Toraa,
KOI7Z]a BEC €ro B 4 pasa Ooubiue Beca pakersl. Ho mporenT ncnosnbsosa-
HUsA, BooOIe, He Mast (oxkoso 50%), KOrma OTHOCUTENIBHOE KOJTUYECTBO
0T6poca xosebnerca ot 1 no 20, a COOTBeTCTByIOmME cKopocTu ot 3000
M. 10 15000. ITo BHoMHE JOCTATOYHbIE KOCMUYECKHE BeIUIUHBL. JIBe
CKOPOCTH TaOJIMILBI OTHOCATCA K PasHbIM B3PBIBYATBIM MATEpPHUATIAM.
bonpmias — x uucTeiIM—BogopoRy U Kuciopogy. Mensinas — x yrie-
BOZIOPOJAM U SHJIOTEHHBIM COEIMHEHMAM Kucnopopa. [ HarranHo-
CTH, s IPUOABIIAIO IIATHIA CTOJIOEL, KOTOPBII IOKA3bIBAET B KUJIO HAU-

OoJibliee TOTHATHE TEA IIPY 3¢MHOU U IIOCTOAHHOM TAXKECTH.

Tabauya 6.
(Ckp), ecrmu (Cxp;y), ecm [Tpubnusures.
Ornomenue maccot CKOPOCTb CKOpPOCTb Wcnonpzosanue HOJHATHE B KMJIO IPU
orfpoca k macce oTbpoca=5000 M. or6poca=4000 m Ip=ITxs (8 MIOCTOSIH. 3€MH.
paxerst Moy : Mp;. popm. 38. dopm. 38. npouenTax) Gpopm. 43. TSDKECTH.
0,1 472,5 378 8,87 11,4
0,2 910 728 16,55 42
0,3 1310 1048 22,9 92
0,4 1680 1344 28,2 138
0,5 2025 1620 32,8 204
0,6 2345 1876 36,7 280
0,7 2645 2116 40,0 357
0,8 2930 2344 42,9 440
0,9 3210 2568 45,8 520
1 3465 2772 48,0 607
1,5 4575 3660 55,8 650
2 5490 4392 60,3 1520
3 6900 5520 63,5 2430
4 8045 6436 64,7 3300
5 8960 7168 64,1 5
6 9730 7784 63,0 g
7 10395 8316 61,7 E
8 10985 8788 60,5 2
9 11515 9212 58,9 g
10 11990 9592 57,6 §
15 13865 11092 51,2 \1%
20 15220 12176 46,3 -
30 17170 13736 39,3 QE)
50 22400 17920 31,0 a
100 26280 21040 21,0 £
193 30038 24032 14,4 %
o0 o0 o0 0 e

Hamre ncciefoBanue npuMeHsercs B CIEAyOMNX caydasx: 1) B cpene
6e3 TSHKECTH, HAIP., MEX/Y COIHLIAMU UM MJICIHBIMU Iy TAMU, ITE T5-
YKecTb O71M3Ka K HyJII0; 2) Ha MaJIbIX aCTEPOU/AX, MAJIBIX JIyHaX (JIYHBI
Mapca) u Ha Bcex MaJIbIx HeOECHBIX TeJIaX, HAIIP., Ha Komblax CarypHa,
I7ie TSDKECTBIO TOYKE MOXKHO TIpeHeOpeub; 3) Ha opbute Semuy; 4) B Kak-
[OM MecTe 000 COMHEYIHOM CUCTEMbI, Ha KAKOM YTOJHO PACCTOSHUH
OT HEDECHOTO Tesa, eCJIU CHAPSA BHE aTMOChEPh U MPUOOpes wiu He
prOOpes CKOPOCTD, MPEISITCTBYIOIYIO €My 3a/jeBaTh HebecHOe Teso

WJIH €TI0 aTMoccl)epy.

[ToroM yBUAUM, YTO AU U3DEKAHUA IOTEPU SHEPIUU, HAIPABICHUE
B3PBIBAHUA JJOJDKHO OBITB HOPMAJIbHO K PaBHOJEUCTBYIOLIEM CHUJIE

TATOTCHMA.

OrTcroma BUIHO, YTO JOCTATOYHO TOJIBKO OCBOOOJUTHCS OT IIJIAHETHOM
aTMOCEPBI U CLETATbCA CIIyTHUKOM 9TOY IUIAHETHI, XOTS OBl HA OYCHb
OJIMBKOM OT Hee PACCTOAHUH, YTOOBI JaIbHEFIIEE ABIKCHIE U IIEpeMe-
LIEHUE 110 BCEH BCEJIEHHOM ObUTO coBepiueHHO obecredeno. [JericTBu-
TEJIBHO, B3PbIBAHUE TOTZA MOXKET OBITH OYEHb CIAOBIM, 4 SHEPIHA, HO-
TpebHaa 711 9TOro, MOXKET ObITh 3aMMCTBOBaHA OT sHeprun CosHia.
OmnopHelit MaTepyuan AajyT 4acTULBI anbPa U Oera, TIOBCIOZly PacCesaH-

HBIE, WU OOJIHIBI, KOCMUYECKAs IIbUIb U APYTas HEDECHAS MEJIOYb.

[TepBblil BETUKHI LIAT Y€IOBEYECTBA COCTOUT B TOM, YTOOBI BBLIETETD 32
aTMocdepy U caenaTbca cnyTHUKOM 3emitn. OcTaibHOE CPaBHUTENIHLHO
JIETKO, BIUIOTH JIO YAAJIEHUA OT Hamel conmHedHoH cuctemsl. Ho 1, xo-

HCYHO, HC UMCIO B BI/I,I[y CHYCK Ha MAaCCHUBHDBIC IIJIAHCTDI.

Fz’mtprz'nted in Hayunoe 0503])67—[%6‘, 1903, No.
S; the text here is the author’s revised text of
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1926, in its spelling.




