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JBI>KeHUE paKeThl OT B3PhIBAHUA B IYCTOTE U B Cpeie CBOOOTHOM
OT TAXKECTU. XOTS U HE BBITOJHO J1aBaTh OTOPOCY OTHOCUTEIBHYIO CKO-
pPOCTh, OOMBIIYIO MM MEHBIIYIO aOCOMIOTHOM CKOPOCTH CHApAAA, HO
IIPH yIOTPEOIEHUN B3PBIBUATHIX BEIECTB OTHOCHTEIBHAA UX CKOPOCTb,
0 HEBOJIE, ITOCTOSIHHA. YeM OHa, BoobIme, Oosbiue, TeM OOIBIIYIO CKO-
pocTs mosnyvaer ammapart. Ecam Tak, TO cHagana CKOPOCTh J9aCTHIL OT-
Opoca OoJblIe CKOPOCTH PAKETHI U UCIOIB30BAHUE OYEHb MAJIO, 3aTEM
obe cKopocTH paBHBI, UCIONb3OBAaHHE monHOe. Jlanee, ckopocTs OT-
Opoca MeHbIle U UCIIOIb30BAHUE YKIOHAETCA OT moiHoro. Kopoue, mc-
TI0JIb30BAHME SHEPTUHU MM MEPEXOJ] €€ B IBUIKEHUE PAKEThl HAYMHAETCA
C HYJIA, TOCTETIEHHO BO3PACTaeT, JoxopuT fo 100%, sateM HenmpepsIBHO

YMCEHBINACTCA, CITYCKAsACh B IPEACIIC O HYJIA.

ITpu B3priBanuu Ml uMeeM ziBe ToTepu. IIpexze Bcero He Bca sHEpruA
TeIIa IpeBpaIaeTcs B ABMKeHHe otOpoca. Ho yem mmnuee Tpyba u
4eM rasoobpasHee MpoAyKThl OTOPOCA, TeM Ta IOTepst MeHbire. B mpe-
nene oHa Hyab. Ha npakTrke ucrnosnpsoBaHre He JOIDKHO OBITh MEHbIIIE
75%. Bropas moTeps 3aBUCHUT OT TOTO, YTO OTOPOC MMEET OfHY U TY 5Ke
OTHOCUTEJIbHYIO HAHOOJIBIIYI0 CKOPOCTh, HE PABHYIO YCKOPAIOIIEMYCS
aBrokeHuio cHapaga. Kax ysumgum, sTa morteps, mpu KOCMUYECKUX CKO-
pocTsx, cocTasiseT He MeHee 35%, a ncrosb3oBaHue — He 6oree 65%. B
Cpefie TATOTEHHS, B KOTOPOM MBI YKMBEM Ha 3emie, oHO MeHbmIe. Eciu
NPUHATh BTOPUYHOE HCIOMb3oBaHKME B 50%, TO pakeTa mpeBpaIjaeT B
cBoe aBIOKeHHE 0Koso 37% (0,75%0,5) Bceil MOTEHIIMATBHOM SHEPTHU

BSPI)IBLIaTbIX BCIIICCTB.

HMmeem B IIYCTOTC M B CPEIC CBO6OI[HOI>1 OT TAXKCCTHU

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

Ho (Mp) cocrour us nocrosxuoit maccst (My) (1.-e. us cHapsipa, mo-

JEU, 3allaCOB M Pa3HbBIX HpHHa,unemHOCTefI) U IEPEMEHHOM MAaCChI
B3PBIBYATBIX BEIECTB, KOTOPBIE, CrOpasi, BbHIOPACHIBAIOTCA U3 PAKETHL

3uauut, Mp=Mp;+Mo. Teneps, BmMecTo 32, moaydum:

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

dMo

OTCIOJIQ. 34 ... — Cko. m

= dCxkp.

WMurerpupys, Haiigem:
35... Cxkp = —Cxo.Le(Mp; + Mo) + ITocr.

(Le) osmauaer Harypanensiit sorapudm. Jlomycrum, 9ro mpu Hadame

B3PBIBAHIS PAKETA HE JBUTANACK, T.-¢ Ckp=0 u Mo=Mo;. Torna us (35):
36... ITocr = Cxo.Le(Mp; + Moy).

Mpl + MOl)

Creposaremsro: 37... Cxp = Cko Le ( Mp, + Mo

HaI/I6OJ'II>IIIYIO CKOPOCTbD ITOJTYIdET PAKETd, KOIJd N3PACXOAYET BCCh 3aI1aC

B3PbIBUATBIX BEIIECTB, Wu Korga Mo = 0.

M
B raxom ciyyae 38.. Cxp; = Cxo.Le (1 -+ Ol) .
Mp,
s nocnepueir opmyisr BugHO: 1) MakcumanbsHas cKOpoCTh CHapsja
(Cxp) Tem bosmsbine, gem Oombinyo ckopocts umeer otbpoc (Cxo). 2)

(Cxp) Moxxer Oecripeie/IbHO BO3PACTAaTh C YBEIMYEHHEM OTHOCHUTEIb-

MOl

HOTI'O KOJIMYCCTBA M
P1

) OT6p0C21. Ho BO3paCTaHMC 3TO, CHAYAIA JO-

BOJIbHO 6I>ICTpOC, IIOTOM JOCJIACTCA BCE 6osee u Homee MCEOJICHHBIM. Ecim

otrourenue (Mog : Mpy) odeHb Maso, TO MATEMATUKH JIETKO JOKXKYT,

aro Cxp; = Cro. ﬁ—gl 3HauuTt, B 3ToM ciydae (Cxpp) mpomopuuo-
1

HasbHa 3anacy (Mo ). Hanpotus, B npenere, xorga otHomenue (cm. 38)

M
ouenp Benmuko Cxp; = Cko Le (M—gl), T.-€. BO3PACTAHUE CKOPOCTHU
1

6y,u;eT YPE3BBIYATHO MEJJIEHHOE. 3) CxopocTb pakeTsl HE U3MEHAETCS,

ecnu orHomenue (Moj : Mpq) ocraercsa mocrosnusim. OTciona BUfHO,

9TO KOCMHYCCKAA CKOPOCTb HC 3dBHCHUT OT a0COJIIOTHOM BEJIMYUHBI
MacCChl CHapAad. Mupimu CJI0OBAMH, MACCA CHAPAJA M €TI0 HATPY3Ka IPO-
M3BOJIPHO BCJIMKA, CCJIM HC CHUTATBCA C MHBIMH YCIIOBHUAMMU. 4) Oxonua-

tespHast (CKpy) He 3aBUCUT OT MOpPsiAKa B3pbIBaHMA. [1poxosut i oHO

PpaBHOMEPHO MK HCT, CEKYHIbI HJIM TBICAICICTUA—ITO BCC PABHO.

,H?DKC HEPEPHIBbI HUYCTO HC 3HAYAT.

+dCxp B Cxo dMo

W3 34 naripem: 39. .. = . .
? o S dBp Mp; + Mo dBp

ITepBasd yacTh BEIPYKAET CEKYHJHOE YCKOPEHHUE B IBUIKCHUH PAKETEI, T.-
€. CHIy PO>KACHHOM B HEH OTHOCHUTEJIBHOM TSKECTH (XOTA KPYroM, o
HalleMy ycioBuio, Tsbkectu Her). Kak Bupxo (39), ona mpomopruo-

HaJIbHAa MHTEHCUBHOCTH B pacxoze Martepuana (dMo : dBp). Kpome

Text: K. Huonkosckuit, Hccaedosanmue muposuix npocmparncms peaxmusnuomu npubopamu (nepeusdanue pabom
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TOTO, 110 Mepe ero (Mo) ucpacxofoBaHUs, KOKYIWAACA TKECTD YBEIUIH-
BaeTcsA, Tak Kak (Mo) ymenpmaerca. YToOsl OTHOCHTEIBHAA TSAXKECTh
OCTaBaJIaCh HEU3MEHHOM, HEOOXOIUMO TIOCTENEHHOE OCIabIeHE UHTEH-

CHBHOCTH B3pbIBa. Torna us 39 nomydnm:

Cko dMo
. . = To,
Mp; +Mo dBp

39; ..

rae (To) ects mocTosHHas otHOCKTENBHAS TsKECTh. OTCIOAA:

Cxko. dMo

= To . dBp.

Murerpupys, nomaydnm:

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

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

Mpl + MO i

_ Cro

394 Bp To

Ecmu Mo = 0, T.-e. Bech B3phIBUATHIM MATEPUAIT UCIEPIIAH, TO

C M
395... Bpy = = Le (1+M;1)

3HaUII/IT, BPEM: BCEr'O B3PhIBAHMA O6paTHO HOJIY‘-IGIGMOIZ OTHOCHUTEJIbHOM

TKCCTHU U YBCTIMIUBACTCA C Maccou 0T6poca.

dMo  Mp; + Mo
dBp  Cxo+To’

s (39,) Haitgem: 39 . ..

Orciofa BUAHO, 9TO HAMMEHbIIAS HHTCHCHBHOCTD B3PBIBAHIS MU HAU-
MEHBIIAA UX IOTeps ObIBaeT IpU KOHIje B3pbiBaHMA, Koraa (Mo) ocra-

JIOCh MaJ10, 2 HanbospIIas — BHavyase, Korga Mo = M.

dMo _ Mp;
dBp "~ Cro+To’

dM M M
a Bo BTopoM 393 .. . . ° _ Mp + Mo

dBp Cxo + To

B nepsom ciygae 397..

OrHourenne Haubosburero pacxoga (B Hayase) K HauMeHbliemy (B

koHue) Oymer: 399... 1+ ﬁ—}? Yem 6Gonpuie orHomenue (Mo
1
Mpq), TeM cuibHee UBMEHSETCSA PACKOJ B3PHIBYATOrO MaTepHAIA U,

O6paTHO, OH IIOYTH ITIOCTOAHCH HpI/I MajioM oTtHomeHuu. Ha HpaKTI/IKC
CUJIy B3PbIBAHHA M3MCHATD HCYILO6HO, npome NEPECHOCHUTD HEIIOCTOAH-
HYIO TAXCCTb, HOFPYSI/IBH_II/I JIIO,HCPJI u HPYI‘I/IC HCKHBIC HpeﬂMCTbI B

SKAIKOCTb.

BpCM}I B3PbIBAHUA BCCrO 3aIlaca, IIPHU €ro paBHOMECPHOCTH, KOId YCKO-
PEHUCE PAKETEI H OTHOCUTEIIbHAA TAXKCCTh BO3PACTAIOT, HO PACXOJ, B3PbIB-

YaThIX BEIECTB OJMH U TOT K€, MOYXHO BBIPA3UTH EIIE TAK:

dMo
dBp i

3910... Bp; = Mo; :

TyT IIPOMU3BOAHYIO MOXXHO 3aAMCHHUTb CCKYHIHBIM PACXOINOM B3PbIBYd-
TOIro BCIICCTBA. To xe BpEMI, TIPHU PABHOMCPHOM YCKOPCHHU PAKCThI U

TIOCTOAHHOM OTHOCUTEJIbHOM TSKECTU B cHapaze (391), Ho HepaBHOMED-
HOM pacxofe oTbpoca, byzer paBHO:

dCxp
dBp ’

3911 ... Bp; = Ckp; : ¥p = Ckp; :

HpOI/ISBOHHaﬂ TYT BBIPXKACT IIOCTOAHHOC HpI/I6aBJI€HI/IC CKOPOCTH CHa-

pAna B CEKyHJ.

urepecHo 3HaTh, Kakasg 4acTb MOJTHOM pa60Tb1 JBVOKYIIUXCA YACTHILL

OT6pOC3. HEPEAACTCA PAKCTE. Mmeem:

40... Po = 0,5.Mo;.Cxo>

Mp, (Cxp; )\’
Ortciopa: 42... Pp; : Po = P1 a2 )
M01 CK01

41... Pp = O,5.Mp1.CKp%.

WY, Ha OCHOBaHUHU 389

P M M 2
I D S D Y I I i T N O
Po Moy Mp,

OTCIO,ILa MOXHO BbIYMC/IMNTb, YTO MHMCIIOJIb3OBAHKMC HE MOXXCT 6I)ITI)

Oosbie 65%, a AJIA TMOTyYeHHA KOCMHMYECKUX CKOPOCTEH OHO MOXKET
6biTh puHsTO B 50%. Eciu samac B3pbIB4aTOrO BEIeCTBA CPABHUTEIBHO

HE BEJIUK, TO IIPUOIUSUTEILHO OITYIUM BMECTO (43 ):

45....Pp : Po = Moy . Mp; um, TouHee:

46... Pp:Po— oot (y  Mor)
Mp, Mp;

MoskHO momTyauTs emie 6os1ee TOYHYI0 GOPMYITY, 38HAS, YTO

2 3 4

£
L=

x
44 ... Le(1 =x — —
e(l+z)==x 3 1

2
M3 popmyn BUAHO, YTO CHAYANIA, KOIZ]A 3aI1aC MaJl, ITOJIE3BHOCTh BO3Pac-
TaeT MPOIOPLUOHATIBPHO 3aIIaCy, 3aT€M MEJIEHHee, JOCTUIAeT HauboIb-

IIEM BEJIMYMHBL, [IOTOM MEJJIEHHO YMEHBIIAETCA U, B IIPEMIETIE, TOCTUIAET

HYJLA.

Ortromenne (Mpq : Mo = x), cooTBeTCTBYyIOLICE HAMOOIIBIIEIH [TOIE3HO-

CTH, OIIPCACTIACTCA YPABHCHUCM:

e
1+

Le(1+z) = , (x) 6mmsko Kk 4

(T.-e. 3amac mpeBbIIIAET BEC PAKETHI B 4 pasa), a UCIIOIb30BaHUE 65%.

Kpome TOro, 4To MbI BBIBEJIM aHATUTUYECKU U3 TAOJIUIIBI, BUAUM, UTO
HauboblIee ucronb3oBanue (1o 65%) sHeprun orbpoca ObBacT TOrMA,
KOT/Ia BEC €ro B 4 pasa Oosbine Beca pakeTsl. Ho mpomuenT ucmons3oa-
Hus, BoobOmie, He Man (oxkosmo 50%), KOrma OTHOCUTENBHOE KOJTUIECTBO
0T6poca xosebnercs ot 1 o 20, a COOTBETCTByIOmMUE cKopocTu ot 3000
M. 1o 15000. DTo BmOJHE AOCTATOYHbIE KOCMUYECKUE BeTUduHbl. JlBe
CKOPOCTH TaOJIMILBI OTHOCATCS K PasHBIM B3PHIBYATHIM MATEPHUATAM.
bonpmas — x yucreiM—Bogopony u Kucnopogy. Menpmas — x yrie-
BOJIOPOJAM U SHJIOTEHHBIM COEJUMHEHHUAM Kucnopopa. i HarmagHo-
CTH, 51 MPUOABJIAIO IIATHIA CTONOEL, KOTOPHIN ITOKA3bIBAECT B KUJIO HAU-

OoJIblIIee TOHATUE TEIA IIPY 3EMHOU U IIOCTOAHHOM TAXKECTH.

Tabauya 6.

[Tpubnusurer.
HOZHATHE B KHJIO IPH

(Cxkp), ecnu (Cxpy), ecru

OTHOMmEeHE MacChI CKOPOCTh CKOPOCTb WcnonssoBanue

orfpoca k macce orbpoca=5000 m. oTbpoca=4000 m TIp=ITxs (8 MOCTOSH. 3€MH.
paxerst Moy : Mp;. popm. 38. dopm. 38. HpoLeHTax) popMm. 43. TAKECTH.
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 LS 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 ki
8 10985 8788 60,5 2
9 11515 9212 58,9 g
10 11990 9592 57,6 -
15 13865 11092 51,2 \%
20 15220 12176 46,3 %
30 17170 13736 39,3 E
S0 22400 17920 31,0 a
100 26280 21040 21,0 :
193 30038 24032 14,4 E’(
00 00 00 0 f

Hamme uccinenoBanue mpuMeHseTcs B ClIeylomux caydasx: 1) B cpese
6e3 TSHKECTH, HAIIP., MEXK/Y COMHLAMY MM MJICIHBIMU IIYTSAMU, IHE TA-
YKeCTb OJIM3Ka K HYJII0; 2) HAa MaJIbIX aCTEPOHMAAX, MAJIBIX JIyHaX (JIyHbI
Mapca) u Ha Bcex MasbIx HeOeCHBIX TeJIax, Hamp., Ha Kombiax CarypHa,
I7ie TSDKECTBIO TOYKE MOXKHO IpeHeOpedb; 3) Ha opbute 3emiu; 4) B KaK-
IOM MeCTe 0001 COTHEYHON CHUCTEMBI, Ha KAKOM YTOFHO PACCTOSHUM
OT HeOECHOrO Tesa, eCIU CHAPSE BHE aTMOCHEpPH! U IPHOOpes miu He
nprobpesn CKOPOCTb, MPEILITCTBYIOMYIO €My 3ajieBaTh HebecHOe Teso

U4 ero arMocepy.

ITorom yBupuM, 4TO A8 M30EKAHUA MOTEPU SHEPIUH, HANPABICHUE
B3PBIBAHUA JIOJDKHO OBITD HOPMaJIbBHO K PaBHOJEHMCTBYIOIIEN CHIIE

TATOTCHUA.

Orcroga BUIHO, YTO JIOCTATOYHO TOJBKO OCBOOOTUTHCA OT IUIAHETHOM
aTMOCQephl U CIEIAThCS CIIYTHUKOM 3TOM IITAHETHI, XOTs OBl Ha OYCHD
OJIMBKOM OT Hee PACCTOSAHHUMU, YTOOBI JasbHENIIICE IBIDKECHUE U TIepeMe-
IIEHUE TI0 BCEH BCEJIEHHOM ObLIO coBepiueHHO obecredeno. JleicTBu-
TEJIBHO, B3PBIBAHUE TOTAA MOXKET OBITb OYeHb CTabObIM, a SHEPrus, MO-
TpebHas Ui 9TOro, MOXKET ObITh 3auMCTBOBaHA OT sHepruu CoiHI.
OmnopHsIil MaTepHan AafyT YacTULB! atbpa U OeTa, MOBCIOAY PaccesiH-

HBbIC, UJIN 6OJ'II/I,IH>I, KOCMHYECKAA IIbLJIb U IPYTaA HeOeCHAA MEJIOYb.

HCpBbIﬁ BEJIMKHUH IIIaT YeJIOBEYECTBA COCTOUT B TOM, ‘ITO6bI BBIJICTCTD 34
aTMOCCl)pr H CHCIAThCA CIIYTHHUKOM 3emnu. OcranbpHoe CPaBHUTCIIPHO
JICTKO, BIUIOTb OO YHAJICHHA OT HaIlled CoJIHEYHOM cuctembl. Ho A, KO-

HCYHO, HE UMCIO B BHI[Y CHYCK Ha MAaCCHUBHDBIC ITJTAHCTEI.
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