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JBHOKEHHUE PAKETHI OT B3PHIBAHMA B IyCTOTE U B Cpefie CBOOO.-
HOI OT TsDKECTH. XOTA M He BBITOJHO JaBaTh OTOPOCY OTHOCH-
TEJIBHYIO CKOPOCTH, GOIBIIYIO MM MEHBIIYIO a0COMIOTHOM CKOPO-
CTU CHAPSIA, HO NIPH YIOTPEOICHAN B3PHIBIATBIX BEIECTB OTHOCH-
TeJIbHAA X CKOPOCTD, IO HEBOJIE, IIOCTOSAHHA. JeM oHa, Boobmje,
Goblie, TeM GOMBIIYIO CKOPOCTH TONMyYaeT anmapar. Eciu rax, To
CHAYaJ1a CKOPOCTH 9acTHL, 0TOpoca GOoJIbIIe CKOPOCTH PAKETHI U HC-
IIOJIb30BAHME OYEHb MAJIO, 3aTeM 06e CKOPOCTH PABHEI, MCIIONb30-
BaHMe nosHoe. Jlaree, CKOPOCTh OTOPOCA MEHBIIE M HUCIOJIB30BA-
HUE YKJIOHseTcA oT momuoro. Kopode, mcronbsoBanue sSHeprun
HUIM TIEPEXOJ, €€ B [BIDKEHHE PAKETHl HAYMHACTCA C HYJI, IOCTE-
MIEHHO BO3PACTAET, AOXOpUT 10 100%, 3aTeM HEMPEPBIBHO yMEHD-

IIACTCS, CITYCKAsCh B IIPEIEIIC O HYIIA.

IIpu BspriBanum MbI uMeem aBe motepu. IIpexae Bcero He BCA
SHEPIUs TEIIA IPEBPAMAETCA B BKKeHne otbpoca. Ho yem mmun-
Hee Tpyba 1 yeM rasoobpasHee MPOFYKThI 0TOPOCA, TEM 9Ta OTEPS
MeHsbie. B npegene ona myms. Ha npaxTuke ucnonssoBaHue He
JOIDKHO ObITh MeHsbIIe 75%. Bropas morepst saByCUT OT TOrO, 4TO
0TOpOC ¥MeeT OfHY M Ty )K€ OTHOCHUTENBHYIO HAUOOJIBLIYIO CKO-
POCTH, HE PABHYIO YCKOPAIOWEMYCA JBIDKeHMIO cHapsia. Kax yBu-
I¥IM, 3Ta [OTEPSI, IPH KOCMUYECKUX CKOPOCTSX, COCTABIISIET HE Me-
Hee 35%, a ucnonp3oBanue — He bonee 65%. B cpepe TaroTenus, B
KOTOPOM MBI )KHUBEM Ha 3emiie, OHO MeHbe. Ecim nmpusATh BTO-
pHUdHOE HCTIONb30BaHUE B 50%, TO paKeTa IPeBPaLIaeT B CBOE JBH-
xenue okono 37% (0,75x0,5) Bceil NMOTEHIMATBHON SHEPIUU

B3PBIBYATBIX BCIICCTB.

Vmeem B mycToTE U B Cpefie CBOOOIHOM OT TAXKECTH

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

Ho (Mp) cocrour us nocrosuuoit maccsl (M) (r.-e. u3 cHapsza,
JIOTIEN, 3aTACOB U Pa3HbBIX HpPIH:lILJIC)KHOCTCﬁ) U TIEPEMEHHOMU
MaCChl B3PBIBYATBIX BELIECTB, KOTOPBIE, CTOPas, BBIOPACHIBAIOTCS 13

paxersl. 3Haunt, Mp=Mp+Mo. Teneps, BMecTo 32, momyyunm:

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

dMo

Orciona 34... —Cxo. ———
MPl aF Mo

= dCxkp.

Wurerpupys, Haitnem:
35... Cxkp = —Cko.Le(Mp; + Mo) + ITocr.

(Le) osmagaer maTypambHbit sorapudm. JOmycTuM, 9TO IpH Ha-

yaJie B3PHIBAHMSA PAKETA He JBUTaach, T.-¢ Ckp=0 1 Mo=Mo;. To-
roa us (35):
36. .. ITocr = Cxo.Le(Mp; + Moy).

Mp; + Moy )

Crepoatensro: 37... Cxp = Cko Le <
Mpl aF Mo

Haubosnpmyio cKopocTs MOJIyYaeT pakeTa, KOrja H3pacxofyeT Bech

3aITaC B3PBIBYATHIX BEINECTB, MK Koraa Mo = 0.

Wt
B taxom ciyuae 38.. Ckp; = Crko.Le (1 4F 01) .
Mp;
s nocnepseit popmysist BugHO: 1) MaxcumanpHas CKOpOCTb CHa-
psna (Cxp) tem Gosbine, yeM GOJBIIYIO CKOPOCTh MMEET OTOPOC
(Cxo). 2) (Cxp) mosxer becripe/ieIbHO BO3PACTAT C YBEIMYEHUEM

Mo
OTHOCHUTEJIBHOIO KOJIMYECTBA (M_pl> 0T6p0ca. Ho BOSpaCTaHI/IC
1

3T0, CHaYaJIa JOBOJIBHO OBICTpOE, ITOTOM JeaeTcs Bee bomee u 60-
see MegneHHbIM. Ecu orHomenue (Mo : Mpy) ouens Maio, T0
MaTeMaTHKH Jerko pokaxyrt, uro Cxp; = Cxo. ﬁ—: 3HauuT, B
srom ciyuae (Ckp;) nponopuuonansHa samacy (Moq). Hanporus,
B mpepese, korga orHomenue (cMm. 38) ouens Benmuko Ckp; =

Cko Le x—;i), T.-€. BO3PACTAHME CKOPOCTH OyAeT Ype3BHIYAHO
MegieHHoe. 3) CKOPOCTb PAKETHI He H3MEHAETCS, €CIIH OTHOLICHHE
(Moj : Mp;) ocraercst nocrosaasiv. OTciona BUFHO, 9TO KOCMU-
9eCKas CKOPOCTh HE 3ABHCHT OT a0COMIOTHON BEJMMMHBI MACChI
cHapsia. VIHsIMU CJI0BaMU, Macca CHAPSA U €T0 HATPysKa IPOUs-
BOJILHO BEJIMKA, ECJIU HE CIMTAThCS C MHBIMK YCIOBUAMHY. 4) OKoH-
gatenbHas (CKpp) He 8aBHCUT OT HOPAAKA B3pbIBaHUA. I1poxoput
JI1 OHO PABHOMEPHO WJIM HET, CEKyH/bl MM THICSYEIIETHA—ITO

BCC PaBHO. ,ZLS.)KC NEPEPHIBbI HAYCTO HC 3HAYAT.

+dCxp  Cxo dMo
dBp  Mp; +Mo dBp’

s 34 magem: 39. ..

TlepBast 9acTh BHIPOKACT CEKYHJHOE YCKOPCHHUE B ABIDKCHHMH pa-
KETBI, T.-€. CUJIy POXKACHHOM B HEll OTHOCHTENILHOMN TSKECTH (XOTs
KPyroM, IO HalleMy YCI0BHIO, TsbkectH Her). Kak BupHo (39), ona

HpOl’IOpLLI/IOHQJIbHa HUHTCHCUBHOCTU B pacxo,uc MaTCpHSJIa (dMO :

Text: K. Inonkosckuit, Hccaedosanne muposs.x npocmpancms peaxmusnomu npubopanu (nepeusdanue pabom
1903 u 1911 2. ¢ nexomopomu usmenenusmu u donosnenusnu), Kanyra, 1-1 Focrunorpa¢pus TCHX, 1926, pp.

36-43. Scan: Belinsky Library, Yekaterinburg.

o

dBp). Kpome Toro, o mepe ero (Mo) ncpacxogoBanmst, KaKyma-
ACA TSDKECTh yBeMMuMBaeTcs, Tak Kak (Mo) ymenbmaercsa. dro6sr
OTHOCHUTENbHAS TSAYXKECTh OCTABANACh HEU3MEHHOM, HeObXOmuMOo
IIOCTEIIEHHOE OCIa0JIeHne MHTEHCUBHOCTH B3phIBA. Torma ms 39
IOy YHM:

Cxo dMo

= To,
rne (To) ectb nocrosHHas OTHOCHTEbHAA TsDKeCTh. OTCIoa:
Cxo. dMo

= To . dBp.

Wurerpupys, momydmm:

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

Ecmz Mo = Moy, To Bp = 0, ciegoBarensno:

Cxo (Mpl-i-Mol)
el —/———— .

coo WP = —==¢
3% P~ Mp; + Mo

Ecoiu Mo = 0, T.-€. BECb BBPBIB‘IS.TI)IIZ MaTepural uCICpPIIaH, TO

Cxo Moz
...Bpy = Le|ll+ —
5% b1 To e( - MPl)
3H3.‘{I/IT, BpCMﬂ BCETO BSprBaHI/Iﬂ 06p3.THO HO]Iy‘{Q.CMOIjl OTHOCH-
TEJIHOM TAYKECTH U YBETMIMBAETCS C MACCOM 0TOpOCa.
dMo  Mp; + Mo
dBp  Crxo+To’

s (39;) naitnem: 3% . . .

OTCIO,E[Q. BUHO, YTO HAMMCHbBINASA MHTCHCUBHOCTD B3PbIBAHUA W
HaUMMCHbBIIAA HUX TIOTCPS 6bIBaeT Opy KOHIIC B3PBIBAHWA, KOITIA

(Mo) ocranoce Maio, a Haubospmas — BHagase, Korga Mo = M.
dMo  Mp;
dBp  Cxo+To’

dMo _ Mp; + Moy
dBp " Cxo+To

B nepeom ciywae 397..

aBo BTOpoM 39g. . .

Orrowenne Haubobiero pacxopa (B Hadase) K HauMeHsLeMy (B
xoHue) byger: 399 ... 1+ x—gi. Yem 6ombue oraomenue (Moy :
Mp1 ), TeM CHIIbHEE UBMEHACTCA PACXOF, B3PhIBIATOTO MATEPHUANIA H,
00paTHO, OH IIOYTH MOCTOSIHEH PK MaIoM oTHomeHuy. Ha mpax-
TUKe CUJIy B3PBIBAHUS H3MEHSITh HEYOOHO, IIPOLIE [IEPEHOCUTD He-
IOCTOSHHYIO TsDKECTb, NOTPYSHMBINM JIOKEH U JPyTHE HEXKHbIC

HPEIMETDI B )KUJIKOCTb.

Bpems BaperBanmA Bcero samaca, IPU €ro PaBHOMEPHOCTH, KOT/a
YCKOPEHME PAKETBI U OTHOCUTETIbHAA TSXKECTh BO3PACTAIOT, HO pac-
XOJ| B3PHIBYATBIX BEWIECTB OIMH U TOT JKE, MOYKHO BBIPA3UTD €IIE

TaK:

dMo
3910...B =M012—.
P1 dBp

TyT TIPOU3BOJIHYIO MOYXHO 3aMCHHUTD CCKYHITHBIM PACXOIOM B3PbIB-
YaTOTrO BEIIECTBA. To xe BpPEM, MPU PABHOMEPHOM YCKOPCHUH pa-

KETbI U [OCTOHHOM OTHOCHTENIbHOM TKECTH B cHapsne (391), Ho
HEPaBHOMEPHOM pacxofie 0Tbpoca, byger paBHo:

dCxp

3911... Bp; = Cxp; : ¥p = Ckp; : E

IIponssopHas TyT BEIpaXKaeT MOCTOAHHOE l'IpI/I63.BJ'ICHI/IC CKOpOCTU
CHApANA B CEKYHI.

WuTepecHo 3HaTh, KaKas 9acTh IOTHOM paGOTLI JBYDKYIIUAXCA Ya-

CTHULL 0T6p0ca NEpefacTCs paKere. Nwmeem:

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

2

P1 Cxp,

Otcioma: 42... Pp, : Po = MP1((SKP1
reond P1=50= VMo, (CK01 ’

WJIH, HA OCHOBaHUHM 389:

2
Pp  Mp, Mo,
43... — = —{Le(1 5
o gy Mol{e<+Mpl>}

OTCIOIla MOXXHO BBIYUCIIUTH, YTO HCIIOJIbSOBAHUEC HE MOXXET OBITH

Goublre 65%, a JIs HOMyYeHHsT KOCMIUYECKUX CKOPOCTEH OHO MO-
xer Ot npunATO B 50%. Eciu samac B3phIBYATOrO BeEmIECTBA
CPABHUTENIBHO HE BEJIMK, TO NPHOIMUSUTENBHO IIONYYUM BMECTO

(C%)E
45....Pp: Po = Moy . Mp; wm, Tounee:

Mo Mo1
46... Pp: Po = 1-— .
0 pee Mp, < MPl)

ModxHO monyauTs eme 6onee TOYHYIO GOPMYILY, 3HAS, YTO

5; the text here is the author's revised text of

2 1173 1134

=

T
44... Le(1 — e
e(l+z)== 7 5=

Ws popmyn BupHO, 4TO CHayama, KOIZa 3amac Majl, IOJE3HOCTh
BO3PACTAET NPOIOPIHOHANBHO 3arIacy, 3aTEM MEJIEHHEE, JOCTH-
raeT HanbOJIbIIEH BETMIHMHEI, [IOTOM MEJJICHHO YMEHBIIACTCS U, B

npeziesne, JOCTUTAET HYJIA.

Ornowenne (Mp; : Moy = x), coorBeTcTByOmee HAUOOIbIIEN 110~

JIE3H U, ONIPEAECTLA >4 BHCHUECM:
€3HOCTHU, ONIPEAECIIACTC. ABHCHUE

2
Le(l+z) = ?ww, (x) 6msKo K 4

(T.—C. 3ar1ac IPEBBIIACT BEC paKCTLI B 4 pasa), 4 HUCIIOJIb30OBAHUE

65%.

Kpome Toro, 4To MBI BbIBE/IM AHATUTUYECKH M3 TAOIUIIBL, BUUM,
4TO Hauborbluee uCnoMb3oBaHUE (K0 65%) sHeprum orbpoca 6bI-
Ba€T TOI/A, KOIJA BeC €ro B 4 pasa Gossuie Beca pakerst.. Ho mpo-
LEHT MCIIOIb30BaHMsA, BOObmE, He Mas (0koso 50%), KOorga oTHO-
CHTeJIBHOE KOJINIeCTBO 0TOpoca konebnercs or 1 o 20, a coorser-
creyfomue ckopoctu or 3000 m. go 15000. Ato BrromHe KOCTATOY-
HbIe KOCMUYECKUE BEIMYUHEL. JIBE CKOPOCTH TabNMULBI OTHOCATCA K
PAa3HBIM B3PBIBIATHIM MaTepuasaM. bobas — K 9MCTHIM—BOJIO-
pony u xuciopogy. MeHpmas — K yIeBogOpOsaM ¥ SHOTEHHBIM
COEMIMHEHMAM KUCTOPOaa. [l HALAHOCTH, 5 PUOABIIAIO TATHIA
cronbery, KOTOPBII IIOKA3bIBAET B KMIJIO HAUOOJIbLIIEE TIOFHATHE TeNla

HpU 3eMHOM U MOCTOSAHHOM TSXKECTH.

Tabanuya 6.

Orxoutene (Cxp), ecmr (Cpy), ccm Vicnomssosanie [puGmanren.
Macent oTépoca Kk

CKOPOCTh CKOpPOCTh TIp=ITxs (8 TOJHATHE B KWJIO IPH
macee paketsi MOy 1650ca=5000 . | 016poca=4000m  npoueritax) opu. HOCTOAH. 3eMH.
:Mpy. dopn. 38. dopm. 38. 43. TKECTH.

0,1 472,5 378 8,87 11,4
0,2 910 728 16,55 42
(U] 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

S 8960 7168 64,1 5

6 9730 7784 63,0 g

7 10395 8316 61,7 -

8 10985 8788 60,5 E

9 11515 9212 58,9 g
10 11990 9592 57,6 E
15 13865 11092 51,2 \%
20 15220 12176 46,3 s
30 17170 13736 39,3 E
50 22400 17920 31,0 i
100 26280 21040 21,0 £
193 30038 24032 14,4 E
00 (o] (e ] 0 E

Hame wnccnegoanye OpuUMeHseTcs B CIeAylOIMX Clydyasx: 1) B
cperie 6es TOKECTH, HAIP., MEKAY COMHLUAMU MM MICIHBIMH IY-
TAMM, e TOKECTb OIM3Ka K HyJIo; 2) Ha MasIbIX aCTEPOM/AX, Ma-
71X JiyHax (JryEsr Mapca) 1 Ha Bcex MaJibix HeOeCHBIX TeJax, Hamp.,
Ha xonmbuax CaTypHa, Iiie TAKECTBIO TOXKE MOXHO NpeHebpeds; 3)
Ha opbuTe 3emuy; 4) B KKIOM MeCTe 060 CONTHETHOM CHCTEMBL,
Ha KaKOM YTOJHO PACCTOSHUM OT HeBECHOTO Tela, eC/Ii CHAPSI BHE
aTMocheps! 1 IPHObpe Ui He NPUOGPes CKOPOCTh, IPEIATCTBY-

IOLIYIO CMY 3a7CBATH HC6CCHOC TEJIO UJIU €TO aTMOC(l)pr.

ITorom yBumuM, 9TO AU nsbexaHus HOTEPU IHEPTUH, HATIPABJIE-
HUE B3PbIBAHUA [IOJDKHO 6BITH HOPMaJIbHO K PaBHOJEUCTBYIOMEN

CUJIE TATOTEHUA.

Orciona BUHO, 9TO OCTATOYHO TOJBKO OCBODOIUTHLCS OT IJIAHET-
HOM aTMOCQEPEI U CENAThCA CITYTHUKOM STOH IJIAHETHI, XOTA 651
Ha O4eHb OJIMBKOM OT Hee paccrosHuy, 9YTOOBI JasIbHENITIEE TBUKE-
HUE U NEPEMEIEHUE 11O BCEX BCEJIEHHON 65110 COBEPUIEHHO obec-
nedeHo. JleficTBUTEbHO, B3PEIBAHIE TOTA MOYKET 6bITH OUEHD CI1a-
6bIM, 2 SHEPTHU, HOTpeGHaﬂ IS 3TOTO, MOYKET OBITh 3aMMCTBOBaHA
ot sneprur Comuna. OmopHbIi MaTEpPUa JaflyT YaCTUIIBI aTbda K
6era, TOBCIONY PACCEAHHBIE, WK 60mubl, KOCMUYECKAS MU U

Apyras HeOeCcHAs MEJIOYb.

HCpBbIﬁ BEJIMKHH IIAl YeJIOBEYECTBA COCTOUT B TOM, 4TO6bI BBLIE-
TETH 34 aTMoc(l)epy U CHC/IATHCA CITYTHUKOM 3emmu. OcranpHoe
CPaBHUTEJIPHO JIETKO, BILJIOTDh IO YAAJICHUA OT HAIIeH COJTHEIYHOMN
cucremsl. Ho A, KOHEYHO, HE MMCIO B BUNY CITyCK Ha MaCCHUBHbBIC

IIJTAaHETHI.
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