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B xHure H3/1araloTca TeoperHyeckHe HCCJEJOBAaHHA NPHHUNMIAILHO HOBOrO THOA
caMoJjleTa—/abHero GoMOapAMPOBINHKA € KHAKOCTHBIM pakeTHbM apuratenem, O06-
CTOATEIbHO AHAJU3UPYIOTCS TeXHHYECKHE BO3MOMHOCTH CO3JaHHA KDPHIJIATOH paKkeTwt
60/IbIIOT0 TOHHAXKA, YNpaB/IsgeMoit Mu0TOM. [T0KaskIBaeTCH, YTO TOJNLKO C MKIAKOCTHBIM
PaKeTHbIM ABHraTeJeM BO3MOXKeH moger Ha BbicoTax 50-—300 KM CO CKOPOCTAMI
20 000—30 000 xM/uac u ga.bLocTsIo nodera 20 000—40 000 kM, B HECKOMBKO pa3 mpe-
BOCXOAALeH AaJbHOCTb C2MOJIETOB C ABHIraTeNAMH Apyrux TinoB. [Toapo6GHO uccieny-
1TCA (PUIUKO-XHMHYECKHE NPOLECCH CrOpaHHusA TOMJIHB NPH BBICOKHX NABJIEHHAX H TeM-
TlepaTypax; sHepreTH4ecKHe CBONCTRAa HOBBIX TOILIMB, BKJIIOYas 3MYJbCHH JIETKUX Me-
TaJJ0B B YIrJACBOAOPOAAX; NMpHMEHEHHE 3aMKHYTOH NPAMOTOYHOH Mapo-cujaoBoi ycta-
HOBKH B XayeCTBe CHCTEMHI, OX.1a:KJAIOlIell TOTIKY 11 NpHBOAsALLedl B AeHcTEHe TypHo-
MACOCHBIR Arperart; BONPOCH a3pOAHHAMHKI CaMoJera, UMelIero cKopoctb, B 10—20
Pa3 MPeRBLINALUIYI0 CKOPOCTh 3BYKA; CTapTOBbHIC YCTPOACTB2 H JAHHAMHKA B3;1eTa H
nocanki. Oco6o TIATebHO pa2pabaTHIB2IOTCA BONPOCH GOMOOMETAHHA C VYETOM OTPOM-
10l MOCTYMaTeabHOH CKOpOCTH GOMOLL



(.. OBLLUME COOBPAXKEHWSI

Ilos HaMMeHOB4HHEM «YWCTOIO» DAKETHOTO ABHMrareas (cwia orT-
HOCHITCA PAKeTHBbIe ABUratedsd, padoTarcliue Ha KHJAKOM M TBepJoM
TOIIHBE) MBI MOAPA3YMEBAEM TaKOH DEAKTHBHLIH JBHraTeNb, KOTODPLIH
HCMOJb3YeT AAA 00pa30BAHHA PEAKTHBHOH JABHKYLLEH CTPYH HCKINO-
UHTEALHO MaCCh {(KOMNOHEHTLI TOPKOYLH CMeCcH), 3anaceHHble Ha OOpTY-
JeTaTeALHOrO anmnaparta. besyeaoBHOR 061aCThHO NMPHMEHEHMA TAKUX
ANMApaToB ABASAETCA OOJACTh CKOPOCTEH, BO MHOID pa3 NPeBbl AKUIHX
CKOpPOCTh 3ByKa. OQHAKO «'UHCTBIH» paKeTHHIH JABHraTelb Clocoded
KOHKYPHPOEBATh € JAPYTHMH JBHrarelsaMH Takxe B TpH 0oaee HHU3KHX
CKOpOCTAX. B uacTHOCTH, OH GOJ4KAeT NPEHMYLUECTBAMH B TOM CaAy-
yae, KOrd HeOOXOAMMO O4YeHb 004bLIGE, HO KPATKOBPEeMEHHGE TIro-
poe ycuane. CloZa Xe OTHOCSTCS Te CAVUaH NPUMeHEHHS, KOrga HeBo3-
MOHO UCIOJb30BATh BO3AYX M3 OKDVKAWUIel cpelbl, HAIpUMeD M.
BOJAOM MJH 34 MpeleJdMH HHKHHX CJI0eB 3eMHOI armocdepsl.

DTH XapaxkTepHble OCOGEHHOCTH 00eCMeYHBAIOT PAKETHOMY JBHIra-
e IHPOKOE MOJe BOCHHO-TeXHHUYECKOrO NMPUMEHeHHs, KOTOpOoe MO+
#EeT ObITh KPATKO OXapakTePH30BAHO B HUMKeCA2 AVIOLIMX MYHKTaX.

lpuMeHeHWe B KauecTBe ABUTATeNA AAA CHApALOB B 60MO. B 3toMm
cayuae HeOOXOAHMA CPABHUTEABHO OOJIBIIAA TATd B TEYEHHE KOPOTKO-
TO IPOMEXVTKA BpeMeHH (HeCKOABKO CeKyHA). 1A 2TOM 1eayu oOsIUHO
NPHMEHSIIOTCST TOPOXOBble PAKETHBIE JBUraTe du.

IIpuMeHeHHe B KadecTBe NOMOJHHTENLHOrC HCTOYHHMKA 1ArM 1as
tamM0/eT0B ¢ BHHTOMOTOPHOI TPYNNO#H WAM ¢ TYPOOKOMIPECCOPHbIMH,
ABprateaaM. MpolomkuTeIbHOCTh ASHCTBHH ACNOJIHHTEALHOH TATH B
HONBUIMHCTEE CAYyYaeB MeHee MUHYTHI. [lasi 3TOH 1eaH NPUMEHSAKT
JKHAKOCTHBIE PAKETHBIE JBHFATEH ¢ MoJaued roplodel cMecH 13 6aKkoB
R JABHIaTelb [IOA J4BJAeHHEM CKATONo BO3AYXa HAH asoTa.

IIpuMeHeHHe B KadeCTBE BCIIOMOTATEJABHOr 0 WM OCHCBHOIO HCTOU-
HHKA TATH AAs cydoB, [Ipono/KHTeabHOCTE A€ HCTBMSA— HECKOJABKO MH-
ny¥T. J1am 37o# yead MOTYT OKA434ThCA TOIXOAALUIAMH KHAKOCTHEBIE
ABUTATE M ¢ MO1auelt roprodel CMECH HACOCAMH ¥ ¢ CPABHHTEJbHO He-
D0JbLIOW CKOPOCTbIO HCTEUEHHH.

IIpuMeHeHKe B KauyecTBe OCHOBHOTO MCTOMHHMKA TATH LISl BO3AYII-
HBIX TOpPMeN, HCMOAb3YEeMEIX IPOTHB HA3€MHBIX H BO3AVIUHBLIX LEAeH,
4 TaKike NPOTHE Kopadaeii. Quenb GoabLIME CKOPOCTH HCTedeHHs Heod-
SOTHMBL TOJBKO 1A 3HAYMTEABHEIN AAJIBHOCTEN-



IpuMeHeHHe B KayecTBe OCHOBHOTO HCTOYHHKA TArH AJs GoeBbix
CaMoJeToB—HCTpeOHTeNel 1 6ombapanpoBmnKoB. [IpuMepoM MOTyT
CAYHHTL HeTpedutean [IBO, ucnoabayemuble nas 0OOPOHB H4 OueHb
BOJBIHX BBICOTAX, H OOMOAPIHPOBUIHKH JanbHero AeHCTBHA, HCIIO/b-
3) eMBbIe IPOTHE 00BEeXTOB, HAXOAAMIHXCH Ha HCKHYATEILHO 00AbILOM
oT1aneHHH. Kak Bpeysi paboThl, Tak H HeoOXOJAHUMBle CKOPOCTH HCTe'e-
HHA MIPeIDBABJIAKT K PAKeTHOMY JBHMATeM0 OUeHb BbICOKHe TpedORa-
HHS.

IMocae gusa o6aacTt TPHMeHEHHS PAKETHOT O JABHIATEdA—paKeTHh
00MOaDAMPOBILHK JAAbHEr O JeHCTBHA—IIOABEPrHYTA B HACTOSLLEM OT-
deTe Hodee MOAPOOHOMY PACCMOTPEHHHD.

«HHcThle - pakeTHBIE ABHTMATENH OTAMYANTCH, KAK NPABHJO, OYEHDL
HecOBepUIEHHBIM HCIIOAb30BAHHEM 3allaCeHHOH B BHJE OPIOUEro 3Hep-
rid, Tak Kak KOAHYeCTBO SHEPrHY, 3aIIdCeHH(e Ha camoJeTe, Onpe/le-
Afercs BecOM TPHHUMAeMOro Ha 6GOpPT TOpPKYEro, W KOJHYeCTBOM
SHEPruH B e JUHUUE BeCd, TO MOKHO KOMIEHCHPOBATL YKAZAHHEIH BBILIE
HeJOCTATOK MOAOOPOM CNEUHAABHBEIX TOPHUHX, HMEIOUIHX BO3MOKHO
fioabllee cOASPIKAHUE SHepPTHH B eIMHHIle Beca,

loproyee 1ad peakTHBHBIX JBWrareded npeiacrasisieT codoH, ¢ oa-
HOH CTOPOHBI, HOCHTEJb 3HEPTHH BO3MOXHO 60Jiee BHICOKON KOHLeH-
TPAUHK HA €JHHHUY Macchl, ¢ APYroH,—Ty Maccy, H3 KOTOpoH odpa-
3VeTCH JABHXVUIAA PeakTHRHAA CTPYSA PAKETHOrO ABHTAaTeds.

Tlo cnocody noaaud roprotuero B KaMepy CrOpAHHSA, HE3aBHCHMO OT
TOrO, AIBJAAETCH JH 9TO rOprvee KHIKHM HAK TBeDIbIM, PAKETHLEEe J1BH-
raTeNH MOKHO NMOJADa3AeMUTh HA B4 THIA.

[TepBblil THT—ABUTATeNH MePHOAHUYCCKOrC (TYJALCUPYIOWETO) Aekt-
CTBHS, X4DAKTEPHIYIONIHECH CPEJAHHMH BeJHUYHHAMH: padOThl, HEOOXO-
JUMOH AJ" NTOJAUH TOPKYErc, TeMIepaTypPhl OMLIBAEMBIX TIIAMEeHeM
{TEHOK, CKOPOCTH HCTEYEHHHA H THIH.

BTOpOH THn—IBHraTeJqd HENIPEPLIBHOTO OEeHCTBHA CO CKOJbLKO-
VTOIHO BBICOKHM TOCTOSIHHEIM JaBJAeHHEM TIPOJAVKTOR CMODAHHUA, Ebl-
COKOH MOCTOAHHOH CKOPOCTBIO HeTeueHHs, foaee BEICOKONH NIPH OTHHA-
KOBBIX pa3Mepax ABUTATe s TArMOH, 00Jee THXKEABIMH TePMHYECKHMH
VCIOBHSIMH padOTBl OMBIBaeMbIX TNJAaMeHeM TIOBepPXHOCTeH.

KOHCprKU.HH CTEHOK, OMblBAeMBIX TLIAMeHeM, OIpeletHeTCHd Iiias-
HbIM oﬁpason TEPMHUUYECKHMH YCJIOBHAMH pa()o'rm.

Ouenb mpocToe pelleHHe BOMPOCA ZaeT KOHCTPYKUHA, OCHOBAHHASA
HA MCTMOJAb30BAHHH TeMJIOeMKOCTH KOHCTPYKUMOHHOIO MAaTEpPHAIA CTe-
HOK. £3IHAKO OHA IPHMEHHMA TOJbLKO MPH NepHOAHUYECKOH padoTe WU
NPH VvMePeHHBIX TeMrepatypax axerd U MalOM BPEMEHH TOPZHUR.
MeranaMueckasi cTeHKa TOJAWMHON 20 MM Y KDHTHUECKOTO ceveHHd
COMaIa MOPOXOBOM pakeThl {(NpH TemnepaType maameHu 2800°K n
KopULUHeHTe TEILNIONepe1ayd K OMBIBAeMbIM IIJIAMEHEeM CTEHKAaM, Dap-
HOoM 4000 kxaa/m?udc rpai, B 3aBHCHMOCTH OT MaTepuana, 3 KoTOporo
HM3rOTORAEHA CTeHKA) HAYWHAET ILIABHTLCS 10 HCTEYEHHH DAJIHUHOTO
MPOMEKVTKA BPeMeHH: afioMHHHH nocle 2 cekyHA, cepedpo 4 cexyun,
melb 8 CeKVHI, Kede30 WaH HuKeab 10 ceKVHA, NaaTuHa 14 cexyna o
wpnaud 90 cexyvHi.
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B atoMm Moxuo yOeIHTLCA B Pe3yJbTaTe pacueToB, 4 TAKMKe CIILIT-
HLIM IyTeM, € NMOMOLBK CBAPOYHOW TOPEJKH.

KoHCTpYKUKH, HCNOAB3YIOWHE AAA CTEHOK OTHeYICpHBIE MarepHa-
JIEl, ODELIIeYHBAICT HECKOABKO GOALIIYI0 NPOAOLKHTEILHOCTL padoTLL.
[iecae,Has, oJHAKO, OrpaHHYeHa IJI4BHBIM 00PA30M RCJAeACTBHE XH-
MHYECKHX M3MEHEHHH, BO3HHKAKIIHX B OUHEYIIOPHOMN Matepuade.

[lpHBOAMM HeKOTODblE OTHEYNMOpilble MaTepHaibl, MpPeiCTaBR.IFH-
I{HE WHTEpPEC € TOM TOUKH 3pEeHHs, C UX TeMIepPaTvpaMu IIaBjieHnsd
i rpagycax Ueabcus.

- Oxuce Gepuaansa 2500°; moaudaen 2600°; okuch uMpkoHus 27007;
okuck Margua 2800°; okuck Topua 3050°; kapOua Tutana 3140°; kapbu i
TadTAda W KapOua raduus 3900°; rpadur 4000°.

ITpr vCil0oAb30BAHHH 3THX MaTepHadOB B YCIDBHAX HeCTAallHOHAap-
HOT G FCIIOBOrO NCTOKE BpeMs padoThl MOxeT OBITL YBeIdUeHO.

Konecrpykuue ¢ npuyiciersieM pyOalliKE JJAS OXAANCIEHN: DOBEPX-
HOCTH OMBIBAEMBIX IIAMEHEM CTEHOK IOAODHLI KOHCTPYKUHAM, TIOK-
MEHICMBbIM B JBHraTeAdaX BHYTPeHHero cropauua. (JgHaxo HCITO.Ib30-
BaHMe TAXKEX KOHCTPYKUHH OrpaHuueHo OOMACTHIO YMEpPEHHBX Tene-
pPATYD H JIaBJAEHHH, ¢ IOTOKOM TeIL1a Yepe3 CTEeHKM, He IPEeBbILIAR LM
1 . c/cM?, T. e. He TPeDYWIUHM CKOPOCTH OXJAamAawilell KHIKOCTH
ooaes 10 M/cek.

KOHCTPYKUHH ¢ NPHHYAHTEAbHBIM JBHIKEHH2 M OXJANIA0MeH (K1.1-
KOCTH TIC KAHAAAM, HANIPABJASIOLI MM XHUAKOCTD B ONPe e/ ICHHOM HaIDa-
BJACHHH W MMOKPBLIBAWIIHM Oe3 TMPOCBETOB BCK MNOJABEPrawUvicH
BO3ACHCTBHIO MAaMEHH TOBEPXHOCTh, B COCTGAHHH NPOTHBOCTOATD
TeNJIOBbIM IMOTOKaM (MPOXOASALIHM Yepe3 CTeHKH), 3HaUHTeAbHO lipe-
BBIIAKIKM 1 4. ¢/cM?, & BOAM3H KPHTHYECKOTO CeueHHd cComjaa AOCTH-
[4I0WHM BeaHyuHH B 10 4. c/cM? W Bbile.

Takasn KOHCTPYKUHA CTEHOK pAKeTHOro JABHrarteds TOKa3aHa B
PHCVHKAX, IPHEOLUMBIX B 3TOH pabore.

Hupsgy ¢ KOHCTPpYKUHEH CTEHOK ImoJaua ropioueil cMecs B LaMepy
CropaH{fl pPAKeTHOrO JABHIATedsl € MOCTOSHHBIM JIABAEHHEM TiiiKe
- peacraeaser ocodyw npodiaeMy, 144 pa3pelleHHA KOTOPOH BO3MOK-
HLI pd3/iHYHbIe TTYTH.

Tak, HanpHMep, PACTIOJAO0KEHHE BCEro 3anaca ropwuero BHyTpH ca-
MOIf KaMeDBl CTOPDAHHS ONp4aBAbIBAeT cedfA B cAydde IIOPONDIBLIX PAKET
KPATKOBPEMEHHOr O AelicTBHSA.

[loaaua XUAKOTO roprouero M3 04KOB, HAXOMALWHXCA NOJ JAaBJe-
HHEM, B CBSI3H C 3HAUHTEJILHLIM BECOM HX H CIKATOro rasa, uesecoHod-
pa3Ha TOJAbKO npH HeDOAbLIOM BpeMeHH padoThl I CpeJEHX JA4aBAeHHAX
B KAMepe CropaHHs.

Tlosaua npy NOMOUM Hacocd, padoTalwilero OT CHATOro rasa,
AaeT BO3MOXHOCTb YMEHBIUHTh BEC COCYIOB M LONYCKdeT OOJbIUVIO
NpOAO/KUTEABHOCTh Pa0OThl NPH CPeAHHX J4BJACHHUSX.

[Tojaua npu MOMOINM HACOCA ¢ TYPOHHHBIM NPHBOAOM HYKAAETCA
Al CBOET O OCYLLecTBACHHA B 0co60oM paboueM Tese Js NMPHBELCHHA B
ABHKeHHe TYPOHHBLI HWJAH B NPOMEXYTOUHOM OTOODE Ta30B M3 KaMmephl
CropaHuf. 3TOT MeTo] M0Ja4H CBA3aH C YBeJHYCHHBIM pacxoaoM
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ropruerc Ha e JHHHUY HMITYJbCA, HO OH AONMYCKAaeT GOABIUYIO PO AOJI-
JKUTENBHOCTE paboThl H BLICOKHE J4aBJAeHHA B KaMepe CTOPaHus.

[Togaua npu noMOUH Hacoca ¢ TYPOHHHBIM IIPHEOACM, A5 KOTO-
POrC HCNOJB3YETCH AP, BO3HHKAMILHHA IPH HCNIAPEHHH OXJ2MXIAH0-
el KHIKOCTH B CHCTEME OXJLKACEHA CTEHOK KaMepbl CTOPAHHSA M
comaa, HyxJaercsi B ocoGoM paccMoTpeHHH. IIpH 1akoM crmocode mo-
JAa4d NPOICTIKHTENBbHOCTD PaOOTH, 1aBASHHE H TeMIepaTypa niaMeHH
HHYeM He OTpPaHHUHBAIOTCA, H OH NO3BOASAET OCYLULECTBHTL HAHBBIC-
LIHEe CKOPOCTH HCTEYEHHA. IDTOT cnocod nojaud MOJA0XEH B OCHOBY
paccMaTpHBaeMOro B 3T0H padoTe pakeTHOTO ABHTATENA A caMoeTa.

Haxkonen, x OCHOBHEIM BOMpOCaM NPOEKTHPOBAHUA AJS caMoJferd
HHIKOCTHOTO PAKeTHOrO JABHraTeds ¢ IIOCTOAHHLIM JaBjJcHHeM CJae-
JAVET OTHECTH BoIOOP JABJEHHS B KaMepe cropaHuf. B cBsa3au ¢ TpedoBa-
HHEM BBICOKHMX CKOPOCTeH HeTeueHHs 118 Hac MpeacTaBJAAIOT HHTepec
10JbKO JBHrATeAH BLICOKOIO JaBjAeHHd, B KaMepaX CropaHHA KOTOPBIX
Pa3BHBACTCH AABACHUE CBLILIE 50 ar. TipaKTHYeCKH 3TO A4BJAEHHE MO-
XeT GBITh Aopeaeno 10 100 aT. Taxue ABUTaTelu NpH AAHHOH TAre 00~
aAa10T HeOOJIbLIMMH PA3MepaMH H B COUETEHHH ¢ BEICOKOKAJMIOPHIHBI-
MM TOPIOYHMH MPEJCTABIIOT 115 PACCMATPHBAEMBIX Ueded 3HaYHTeIb-
HbIA HHTEpeEC.

[Tpu moBblwleHun JdaBiaeHus oT 10 1o 100 aT cKopocTb HeTeueHHs,
JUBOJBHO BHICOKAS IIPH MeHblIeM M3 3THX JaBleHHH, BOAPACTAET IIPH-
MepPHO Ha 22 ; pH NOBBILIEHHH JaBdenud oT 50 1o 100 aT oHa MoxeT
OBLITH MOBBIIIeHa ToAbKC HA 6°c. Takue paBjeHuda ocoOeHHO KeJa-
1¢AbHBl ¥ PAKETHBIX ABUrateaei aada SomM0apAHPOBIIHKCB, AJA KOTO-
[BIX BBICOKHE CKOPOCTH HCTEYEHHH UMEIT NMEPBOCTRIEHHOE 3HAYEHHE.

TpvIHOCTH, CBA3AHHEE C IIOJYUYeHHEM 3HAYHTeJbHOH paloTbl, He-
oOX0AHMOH A5 NOLAYU TOPHOYErs B KAMEPY CrOPAHHS, YCTPAHAIOTCA,
£CAH MCIIONB30BaTh A48 3TOH Ledau naposyio 1ypOHHY, paboTaioulyio
Ha SHEpPTHUY, OTAaBaeMON CHCTeMOH NPHHYMHMTENbHOTO OXJamACHUSA
ABHMTATEJA.

Y 1eqpHHBI MTOTOK TenJd, mepeiapaeMoro OT IMIAMEHH Wepe3 CTeHKY
KaMepbl CCOPaHHA M COMJa, BO3pacTaeT NMPH YBeJHYEHHH MIOTHOCTH
rasa, ero CKOPOCTH, TeMIepaTypbl M HM3JAY4aTeJbHOH CNOCOOHOCTH
NMouTH# NPOMOPUHCHANTBHO JAaBJeHUI0 ra3a. Ho noBbilleHHe AABJIeHHS,
VBeJHUYMBaOlLlee TeIVIOBOH NOTOK, c03jaeT OoJblidHe TPYAHOCTH B
OXJ4EIeHHH CTEHOK, TaK KaKk OTBOJ TeN/Ia OT CTeHOK ONJaXAawlleH
HHAKOCTBIO MPONOPUHOHAMEH AaBACHHUIO, NOA KOTGDBIM OHA HAXOHT-
¢, ToabKe B crerneHd 0,4. [No 3To# IpHYHHe TpaKTHYECKHH Npeaes Be-
JUYHHBl J4BJEHHS B KaMepe cropaHus Jaexut okodao 100 art.

Bonpec o aerateabHOM annapare J10JEeH ObITh NOABEPrHYT Ta-
KOMY Ke 00lleMV PACCMOTPEHHIO, KaK ¢ BOMPOC O ABHrarede. iIpesite
BCero HeOOXOIHUMO BHIICHHTE, 4TO G0Jee MPeINOUTHTEABHO TIPH Tl pé-
OpocKe B3PBIBYUATOTC BelllecTBA HA GOJBILGE PACCTOAHHE € MOMIILIBH
PSKETHBIX ABHrATeAeH: BEILOIHEE JH IPHMEHHTD OeCKPbIIYH) PPAKETHVIO
tTopriedy 0e3 9KHNAaKA WIH KPBIAATbIH PAKeTHBIH CaMOJEr, HYKIAK-
IHHACA B 3KHUIIAXKe.

_ Ecan cpaBHUBATH TOPNEIY € CaMoJeTOM, BO3BPAMAOLIMMCA HA
CROW a3V, TO TPH PABHLIN HAUAJIbHBIX CKOPOCTAX I0JMeTa Kaxk Raib-
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HOCTb, Tak H 0fllee KOAHYECTBO PA3PYIUHTEABHON 3HEPTHH (KHHCTH-
1eCKafA 3HePrusi--3Heprus B3PbIBUATOTO BeULECTBA), JOCTABAEHHOS i
HedH, B 000X CIV4aAX [TOYTH 0LZHHAKOBO. H'O npHHHMan Bo BHHMaHHe
BO3MOXHOCTb TIOBTODHOT O NIPHMEeHEHHS CONDAHHUBIIEHCS] «Tapbi», T. €.
annapara, NepeBO3HBLIEr0 IPy3, a TaKke, BepOsITHO, OOIbLIVIO TOM-
HOCTb NON&JAHHA, CJACAYET OTJA4Tb NpPeANOuTeHHe caMoaeTy,

Taxk Kak 3aTPaTbl HA M3rOTOBJICHHE «TAPbI* 3HAUHMTEALHO TIPEBBI-
UIAT CTOMMOCTh MO;1€3HOTO Irpy3a H TOPIOYEro, TO COXpaHeHHe ce
AY/IRETCH PelldioWHM NIPEHMYILECTB OM,

Ecan pakeTuwnlit HoMO0apAMPOBIUIHK He BO3BpPAalllaeTcAd Ha MECTO
€TapTa, TO NPH OJMHAKOBBIX HAYaABHBIX CKOPOCTSX NOJETZ JAaN1bHOCTb
€ro BO MHOro pa3 GoJbllie JaJbHOCTH DAKETHOH Topnedbl. [IpH sTOoM
KOKeYHas J0J1s1 KHHeTHUeCKOM 3HepriHyu B oblleM KOJAHYeCTBe Da3pVILIH-
TEJbHOH 3HEPTHH, AOCTABJAEHHON A0 LETH, YMEHbIUIAETCH.

[loxersl Ha npedeabHble 418 pakeTHOro GoMOapAHPOBUINKA ATb-
HOCTH A PAKETHON TOPNEALI HeOCYUeCTBHMBL.

(OCHOBHBI® OTJHYHA pakerHore HomdapaupoBUIlHMKa oT HoMOapau-
POBLUIHKA ¢ BHHTOMOTOPHOMN IpYNNoOH caeIvVIoUlHe.

BMecTC yCTAHOBKH ABMraTe s B NepeaHE YACTH CaMO0IeTa, Xapak-
TEPHOM JJ BHHTOMOTOPHOM T'DVINNbI, PAKETHHIH JABHIATENb VCTaHaB-
JIHBAeTCH B XBOCTOBOH 4acTH (ro3edsia. Prolens npiuodperder no-
JYOKHBAAbHYI0 HOPMY, XAPAKTEPHVK A1A CHAPAJO0B, H CYXHBAELTCA K
XBOCTOBOH uacTd. /1A KpbiMbeB XApaKTE€PHBl TOHKHIE KIHHO3HIHBIA
npodUAL C OCTPRIMH KPOMKAMH TlepeJHeH M 3i/HeH, a TAKXKE BbhICOKAsA
VZeJbHAA HArpy3Ka HA KBA/PATHBIH MeTp B Hauage noseta. KabuHa rep-
MeTHuecKasn, crparocgepan.

HMa BO3MOMHHIX crocOGOB CTAPTA NpeMIe BCEro CAEAVET PaccMOT-
pere cTapT 0€3 TOMOUK BCTIOMOTATEJABHBIX CPEACTE, aHAJAO0CHUHBIH
OHBIYHOMY CTAPTY CAMOJETOR C BUHHTOMOTOPHON TPYNNoH.

BeaeacTsue TOTO STO V pakeTHOro H0MO0apAHPOBIINKA B3JETHEIf
BEC B HECKOJLKO Pa3 MPERbIIAeT NOCAAOYHBIH, AAA CAMOCTORATEIBHOT O
CTapTa 1O FOPHU30HTAMH B 001ACTH JO3BVKOBBIX CKOpOCTeil eMy Heob-
NOJHMA 3HAYHTEAbHO OOJbLIAA NJACUIATbL XPbLTbeB I10 CPABHEHHIO C
TOH NJIOWAJbl, KOTOpAsl TpedyeTcH NG YCI03HAM TOCAAKH, Kpome
3TOro, PAcX0J TONJIMBA HA PA3rOH OUeHb BeJHK.

CrapT no BepTHKaaH, He TpedvA AJd ceds yBeaWYeHHA TIIOWAIH
KDbITbEB, KAK B IIePBOM cJavyae, TpedyeT pacxoia ropryero B0 MHOI (O
Oogapuiero, ueM [pPH CTapTe MO TOPH3OHTand. Takum oOpa3om, crapT
Oe3 BCIIOMOraTeabHBIX CPeACTB AJA pAKeTHOro 00oMOapIHpOBUINKA HE-
TpHeMIeM.

HauGonee BHIroaHsiM NpeacTasasieTcds CTAPT MPH TNMOMOMH KaTa-
TVJAbTBl ¢ TOPH3CHTAABHON JOPOXKKH ¢ AOBeJeHHeM CKOPOCTH caMmoJe-
Ta 10 BeJHYHHBI, foJblueli ckopocTy aByka. [lpu 3aToMm cnocode cTapra
€ NOMONUbK BHEWIHEH cHJAL O0JbUIAA HACTh HCO0OXOIMMOro AJas pas-
TOH& YCKODEHH#, H2 KOTODOE TPATHUTCSl MHOrO 3HeprdH, npHobpe-
12eTcA caMoneToM He3 3aTPAThl 3ANACEHHOrO Ha SOpPTY caMoneTs To-
prouero, Baaroaapsa 3ToMy AaahHOCTE KATANYJLTHPOEAHHOTO TaKHM
ofpa3oM camoJaeTa Ha MHOro Bo3pactaer. (OHOBpeMeHHO OOJhLIAA
CKOpQCTb OTPHIBA NO3BOJAET YMEHBUIHTH OOMbWICH AWANA30H Mexay
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pa3MepaMu caMoJgeTa, TpedyeMbIMU CTAPTOM, H PA3MEPAMH, BbITEKAIO-
I UMH M3 YCAOBHH MOCEAKH C H3PACXOAOCBAHHEIM [OPHOYHM K PY3OM.

3 pexHMOR 1OMETA CiedyeT PACCMOTPETh:

1) noaer ¢ yCKOpPeHHeM J0 1070 MOMEHTa, KOIj1a CKOpOCTh HoJAeTa
CileJaeTcsl paBHOH CKOPOCTH HCTEYEHHH, H JaJdbHEeHIIHHA noJael ¢ Jo-
CTOAHHOH CKOPOCTBIO;

2) noeJder ¢ YCKOPeHHEM A0 MOMEHTA AOCTHMKEHHMH CKOPOCTH, 0380~
JSOLLEH MOKPBTh BECh OCTATOK TpedyeMOH AHCTAHUMH TM/AaHHpOBA-
HHEM C OCTAHOBJEHHBIM JIBHrATeIeM,

BTopoit H3 3THX pexUMOB NpPH GAHMHAKOBOM PACXOJe Toprveru
NO3BOAAET NOKPBHITh OOAbIIYI AUCTAHIHIO [IDH MEHee CJA0KHOM JBH-
rartede, a NTOTOMY BbIOpPaH 3a OCHOBY JdaflbHeHLIero paccCMOTPeHHS.

Tlpusmenenue czModeTd B 0BLMX UepTax pHcyeTcA CAgJyIOWUM 06~
PA30M.

PaxeTHBI caMoaeT B3aeTaer ¢ 3eMJH, CO CTAPTOBOH JOPOAKH LIH-
HOH 3 kM. BaJeT ocymecTBaAeTCA NMPH IIOMOUH MOLIHOTO PakeTHOro
YCTPOMCTBA, CBA3AHHOTO ¢ 3eMJelt y paboTawillere B TedyeHHe NpH-
MepHo 11 cexkyna. PasorHasuwucek A0 cxopoctd 500 m/cex, camodaer
OTPBIBAETCA OT 3eMJH H Ha MOJHOH MOMHOCTH ABHraTeNs HaOHpaer
BLICOTY OT 30 10 150 KM [0 TpaeKTOPHH, KOTOPAd BHAYAJE HAKJIGHEHZ
K FOpPH30HTY noj yraom 30°, a aaTeM cTaHOBHTCA Bce OoJee H Ooaee
noacrci. Ilpa 3ToOM OH JOCTHICZeT KOHEYHGH CKOPOCTH, OoOJdee uyeM
BJIBOE [PEBBIUAKIIEN CKOPOCTL HCTEYEHHH,

lIpoaoamHTeNLHOCTE NOABLEMA COCTABAART OT 4 A0 8 MHHYT. B Te-
yeHHe 9TOTO BpeMeHHM, KaK MPaBH/o, pacxoAyeTcd Bech 3anac roploue-
0, UMeBLIHICcA Ha JOpTy caMoJaeTa.

B KoHue BocxoaAuled BeTBH TPACKTOPHH PAKETHbLIA JABHrATE b
OCTAHARAHBAETCH, H CAMOMET NMPOJAOJAAET CBOH NoMeT Oaaropaps 3a-
NACEHHOH KHHETHIeCKOH H IIOTEeHUHAAbHOH JHEPruH, MyTeM cBoeodpas-
HOrO IITaHHPOBAHHA MO BOJHOOOPAa3HOH TPAEKTOPHMH C 3aTyXAOLleH
aMnauTy1oi. TpaekTopHst BOMHBI HANOMHHAET TPAEKTOPHKIO CBEPX A~
.HOOOHHCro cHapsaja, HHCXO0AA1lad BeTBb KOTCPOHA PacTAHYTA NG AIH-
He B pe3yabTare naaHupoBanuda. CaMoJieT, JMeTAWHA M0 HHCXOAALeH
BETBH 0adWCTHYECKOH KPHBOH, KaK OBl PHKOLUETHPYET, OTTAJAKHBAETCS
CBOHMH KpbLIbSAMH OT HHMHHX CJACGeR aTMoc(epbl H CHOBA YCTpeM-
AseTca BeepX. Tak e Kak i B c/ayyde MOCKOr0 KaMHs, PHKOLIETHPVIO-
IEre no MOBEPXHOCTH BOABIL, NIPH Ka)AOM [IPOHHKAHHH B MNJAOTHLIE
CN0OH aTMocepel caMO/IeTOM PACKOLYETCH YacTh KHHETHUYeCKOH 3Hep-
rUH. [IpBUKKH, cHAaYada OveHb GOJBIIHE, CTAHOBATCA ¢ KaXIBIM Pasom
KOpOYe, H B KOHI¢ KOHI[OB CaMOJET NMePeX0AUT K CTALHOHAPHOMY I11d-
HUpYKLWeEMY nodery. BMecTe ¢ TeM CKOpPOCTb IIOJAETA IO TPAEKTOPHH,
HMeLeH AMMHY MHOTO TLICAY KHAOMETPOR, CHHAKAETCH OT oueHb 00/bL-
1OH HAYaALHOH CKOPOCTH AC NMOCAJ0YHOH CKOPOCTH HOPMAJbhHOMH Ees
JHYHHBIL.

[Tocae TOTO KaK HHCXOAALWAA BETBL TPAEKTOPHH IOJETH, B H3BECT-
HOH Mepe pervJHpyemas nuacoToM, HanpapideHa Ha HAMEUEHHYH JLad
HoMBapAHPOBKH Ha3eMHyKW leJb, B 3apaHee PacCHHTAHHBIH MOMEHT
OOMOB! cOpacwIBaDTEA © caMogJera. CaMoaer, ONHCHBaA G0ABILYIO AYTY,
BO3BPAIaeTcd Ha CBOM a3poipOM MAH HA APYTYW NOCAACUHYHO ILIO-
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1a1Ky, a GoMObl, JeTAUIHe B NEPBOHAYATLHOM HanpaBJAeHWH, COpyIH-
BAIOTCA Ha 1edb.

Jaxe TpH OueHb GOJIBIIOM YAAJEHHH lIeM OT MecTa crapTa OoM-
OBl MOTYT OBITH cOpOUIEHBl HA TAKOM OIH2KOM PaccTOsHAM OT 1le.1H,
[[pH KOTOPOM BepOATHOE PACCEMBAHHE TIPH HACTHJIbHCM GoMOOMeTa-
HHH MOXKeT OBITh KOMNEHCHPOBAHO GOMBbIIHM YHCIOM [OCAERVIOLIIIN
OOMOOMETAHHH 110 NAOIUAIH, NOAeKALIeH PaspyLIeHuto, ¢ Tey, YTo0bI
COTJVIZCHC KPHBOH BepoATHOCTH [Naycca miowagp Oblaa odsasaTesHo
HAKPLITA TIOMA AHUSMH.

Takan TaxTHka AeNaet. HamaJeHHe.COBEPLICHHO He 3aBHCALULHM OT
BpPEeMEHH CYTOK H NOTOAB! HAJ NeAbl0 H JHIIAeT HellPHATENN BCHKOH
BO3MOXKHOCTH NPOTHROLEHCTBOBATD HANIAAEHHK),

3 DpHBELEHHONH XapAKTePHCTHKH PAKETHBIX GOMOapIH] OBILIKOR
cAeAVeT, UTO pedub HJEeT OTHI/JAb He 00 YCOBEPIISHCTBEORAHHH O0e30I0
caMOJeTa ¢ [eJblo 3aMeHHUTh KaxkoH-aud0o cymecTBYIOHHA tHIT. [Tocra-
BJEHHAH HAMM 387a4a, 10 HACTOALIEero BpeMeHH BoOsI e HUKeM H HiirIe
e paspelleHHad, 3akAwuaeTeda B oOcTpede W OGOMOApIHpoRKe NenehH,
‘oTcTosMX Ha paccTosHeH OT 1000 g0 20 060 K.

C noMoubl® OJHOMO pdxeTHOTO OOMOapIHPOBIIHKA, NPHMEHAR
TAKTHKY HaNaJeHHs HA COCPEFAOTOYRHHYH Ledb, B3 IYHKTA, HAXO0 s e-
rocs B Cpexauneii Espone, MOTyT ObITh TTOp2meHsl TAKHE COCPeANTOULH-
HBle eJH, Kak, HanpuMep, 60eBOH Kopaldab, IVIBIBYILMH B BBICOKHX
WHPOTAX, MII03bBl KAHANOB BOJAHBIX CHCTEM H Ja)e Takad lledb, Kak
OJIMH 4eNOoBer, HaxOJALMACA B TIPOTHBONOJN0KHOM NOAYIIADHH.

CoennHende ¥3 cTa paxerdblx OOMOADAHPOBIIHKOB, paccMaTnli-
BAEMOE B J4JbHeHIIeM H3/JI0KEHHH, CIIOCOOHC B TEUEHHE H2CKOJARKHXN
JAHeH TOJBeprHYTb NOJHOMY DPa3pVIIEHHK NIOILAIH, ZOXNOIALIME 16
.PA3MEPOB MHPOBBIX CTOJAMI ¢ NPHTOPOIAMH, PACTIONOMKEHHBIE B JIO-
60M 1lecTe NOBEPXHOCTH 3eMHOTO LIapa.

2 3ax. ¥ 1180¢



I. CAMOJIET

1. OcoleHHOCTH paxKeTHOro ABMraTenas

OCHOBBI KOHCTPYKLMH PACCMATPHBAEMOr0 PAKETHOIO JABHIATEAA H
£ro BaXKHEHUIIHX 3AeMEeHTOB IMOKA3aHEl HA PHC. 5.

Tonaueo mocTymaeT U3 $aka B TONAHBHBIA HACOC, OTKy /A4 101 1aB-
sieniem 150 art yepes kaanadH & M (POPCYHKH HeNpepEIBHC NOJAAeTCH B
KaMepy CropaHus.

Kneaopoa nocrynaer 13 TOHKOCTEHHOI'O HEH3OJHDOBAHHOTO $HaKa
B KUCJAOPOIHBIN HACOC, TAe TOXe JOBOAMTCA A0 JarJeHHA 150 at H ue-
pe3 KmanalH 6 ¥ cHCTeMy TpyDOK KOHJAeHcaTopa, B KOTOPBIX OH Harpe-
Baetca g0 (° C, nonaercn B (pOpPCVHKH KaMepbl CropaHMs.

O6pasoBaBluKecs B TIpoliecce TOPeHHA MPOAYKTH MOJLASPKUBAIOT
B KaMepe cropaunusa aasjenue B 100 ar u remnepartypy oxoan 406007 C.

B conae npoAyKTHl CrOPAHHA TePAKT AABJCHHE, NIPHOODETAST CKO-
pocth 3000—4000 m/cex. Tak xax aBurareqp oTdpacelBaeT B CeKVHAY
oT 327 J0 245 K IPOAYKTOB CrODAHMA, TO TAra, KOTOPYIO O coodulaeT
camoJery, pasHa npudausuTeasHo 100 1. Ipu 3anace roprouero & 90 T
TAKasq TICa MOMXKeT IMOAJepAHBATLCA B TeueHHe 275—367 cexyHI.

Hapsiny ¢ 9THM raaBHbBIM OPOUECCOM, HMEWIEM DACcXOH SHEPTrHH
fIOYTH B MUAJAHOH KWJOIPAMM KAJODHHA B CEKVHAY, POTEKALT AONOJ-
HHTEbHBIA mpolecc ¢ pacxoaoM B 20000 kxan/cex, HCNOAL3YEMbIN
7 NPHBOLA B ABHMKEHHE HACOCOB. ITOT NpOLece CXeMaTHUYECKH H30-
OpaskeH Ha DHC. b.

flpocaeanTs ero MOXHO N0 PHC. 3, HAUHMHAA OT BOAAHOTO Hacoca.
DTOT HACOC NOJaeT BOAY B KOoauuecTBe 28 Kr/cexk NoJ  JaBiIeHHEM
230 ar K cHCTEME KAHAAOB OXJAAMXACHHA CTEHOK CONAa, GepyIluX Haya-
J0 v ero ropJaoeuHbl. OTcioja BOJAA NPOXOAHUT K cpe3dy (BBIXOIHOMY
CeUyeHHI0) COMJa, HArpeBasch HA CBOEM NYTH NPHOJH3HTENRHO [0
300% C. T'lo BRIXOAE M3 3TOHM CHCTEMBI, HAXOAACH €UIe MOJ JABJCHHEM,
TPERBILAKILEM KPHTHYECKOE, BOAA CHOBA HANPASJACTCHA 1K TOPJOBHHE
COMJA M MMOCTYNAELT B CHCTEMY KAHAJOB OXJAXAEHEHHA KAMEPbL CrOpaHuA.

B 3T0f cucTeMe BOJA HATPEBAeTCA JO0 elle H0Jee BBEICOKHX TeMIe-
PATVP H HCnapsAeTcs B OGJACTH KPUTHUECKOro AaBieHHs. 3areM, Bbl-
N0 OKOHYATEJBHO M3 CHCTEMBl OXJAXACHUA B 0O0JACTH (POPCYHUK,
BoJa HAMPABJIAETCA YXKE€ B BHAe MeperpeToro napa BLICOKOIO JaBie-
HHA K napoBo#i TypOuHe. B TypGuHe naBaeHue mapa cHUxasrTcs Ao 6 aT
M OH [NOCTYIIAET B OXJAXKAACMBIA XKHIKHM KHCIOPOAOM KOHAEHCATOD.
Tlepexonst CHOEA B JKHAKOE COCTOMHHE, Iap OTXaeT CBOH, Bce emle
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Puc. 5. Cxema nacito oxennst rIaBHeiiuniX uactefl pakerHoro ABHraTe.Is, BIHCINIAS
B rabapurol PAKETHOrO CaMOICTa-GoOMGAD AHPORIHKA

= I, 2,3, 4, 5, 6, 7—kaanaubl, 8--xucaopouuulii 6ak, 9 rtonausuwuit Gak, 10 -TypGouacocusili arperar,
11—kucaopoauslii Hacoc, 12—naposas TypGuHa, 13—BosaHOM Hacoc, 14—ToNauBHbL Hacoc, 19—BblAyCE
nvckoBoro napa. 16 kKoupexcavop. 17---kamepa cropansa, 18 -conao.
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OnHceIBae MBI NPOLECC MOJIYYaeT CBOE HAYAAO NPH MOMOUIH Gapo-
BOTO CTApTepa, AOOLIBAKIIEro HeoOXoaUMOe AMd NVCKa HeHoJbloe
KOJHHECTBO NMapa xuMH4YecKuM nytem. [Ipn crapre (3amycke) xiananst
3 ¥+ 3aKpeIThl, a KJAanaHet 7, 2,8, 6 1 7 OTKPLITHI,

Kpome mnoapolHocTeN, NPUBEIEEHBIX B iIHTHDYEMbIX padoTax
116—30), ana oGOCHOBAHWA pACCMATPHBAEMOH KOHCTPYKUMH OUEHYE
BakHOE 3HAUEHHE HMEIT CIeIYIUHe 0OCTORTeAbCTEA.

CrHocuTeIbHAA LUEHHOCTL PA3JHYHBIX MATePHAJOR OMBIBASMBIX
JITAMEHEM H ONJIAXKAaeMbIX CTEHOK TIPH JAHHOM TIPOUYHOCTH CTEHOK Of-
peneasieTcs BeTMUHHOH BO3MOMHOrO MOTOKA TelAa

— My —t )
4= ——g

Tax xax TommuHa creHoK d o0paTHO NPONOPLUHOHANBLHA BeJHUMHE
BPEMEHHOI'0 CONDOTHBIEHHA Pa3pLIBY 3 NP pacTsArdBalOUIel HArPysKe
UM KB4 PATHOMY KOPHIO H3 6 TNpH H3TUOANLIeH HArpy3Ke, TO BO3-
MOMKHBIE TIOTOKH TeIIa, 4 CJe10BaTedbHO H LeHHOCTh MaTepHaJa, npo-
TIOPLMOHAIBHE NPOH3EE AeHHIO

;\. (tt -_— tk ) L)
B NEPBOM Cayuae i
A (t[ R— ) ]/O_
BO BTOPOM.

B 3THX BHIPAMEHHAX BeJAMYUHBL A, fj M 0 NPEACTABMIT YHCTHIC
KO3 HMEHTH!, XAPAKTEPHBE A8 PACCMATPHBAEMOI'0 MATEpHATA, B TO
BpeMA KaK TeMIepaTvpa OXJaamAaeMOH NOBEDPXHOCTH CTeHKH L. a cile-
AOBATeALHO, H BCHA BEJIHUYHHA, OTPEIeASOILAA LeHHOCTh MATePHana, 3a-
BHCHT OT KOHCTPYKLHH, TEMIIEPATYPH OXJAMAANLMEH KUAKOCTH H T, A.

Y KaMmepnl CropaHHsl PAKeTHOTO ABHIATENfl, ONJANIAEMOR ropst
UMM IIAPOM, TeMIIepaTypa OXJaXIaeMOM MM ITOBEDXHOCTH CTEHOK Ha-
X0IuTcA B npeaeaax 5H00—600° C. .

VI3 puc. 7 BHAHO, UTO OOLIUHLIE }APOCTOHKHE METANIbl, KAK, HAIPH-
Mep, XpOMOHHKEIeBAA CTajlb, HUKEAb, KJAATIAEHAA CTAb H JP., TPHI0IHEI
A pAcCMATPHBAEMOM LEaH, UTO U TOATBepKAACTCA OonbiTaMy. MeTan-
J6l TIATHEOBOH TPYIIIBEI OKA3BIBAIOTCA €Lle JVUIHMH. TeopeTHdeckH
TIPHUTO/IHBE MATePHAJBI-—TAHTA, BOJb(PaM, MOAHGIEH—3 JIeHCTBH-
TEALHOCTH HMEIOT MAT0 MEPCIeKTHR BCAEACTBUE TOT0, UTO OHH IIOJBED-
JKeHBl XHMHUECKHM BO3JICHCTBHAM H C TPYAOM NMOAIA0Tea o6padoTke.

Hast coney, oxaaxaeMplX ropsaueil BOAOMH, B ¢BA3X ¢ 0c000 BHICO-
KHMH [TOTOKAMH TeIJaa, TeMeparypa OXJamIaeMON NOBePXHOCTH 4a-
CTHYHO JexuT B pegenax 400—500° C. Ha puc. 8 nokasaHo, YTo B 3TO#H
ofaacTH MeAb ABJASAETCH HeNpPer3OHASHHBIM TI0 KAUECTBY MATEPHAJIOM,
YTO XOPOWO COrAACYETCH ¢ NMPAKTHYECKHM ONBITOM.

KoHCTpyKUMA cHCcTeMBl IS OXJaXKJEHHS OMBIBAEMBIX TIaMeHeM
cTeHok [21] onpege/sieTcd BBICOKHMH 3HAYSHHAMH MOTOKa TenAa oOT
TIIaMeHH K cTeHKaM. Ha puc. 9 npeacTaBaeHbl AAHHBIE, MOJIYYeHHEIE HA
OCHOBE TEOPETHYECKOTO pacyeTa M NPaKTHUECKHX ONBITOB, NI rope-
HH CMECH Fa30H/Ib-KHCAOPOL NIPH TABJEeHHH B KaMepe cropanus 100 ar.

Ve LA TOrO, 4TOOB OTBECTH 3HEPTHIO B 5 JI. c./CM? uepes CTeHKv
C TOmUMHOK 1 MM MeXIy OMBIBaeMOMN ILTAMEHeM H OXJA&XKAAeMOH
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NOBEPXHOCTIMH, TpedyeTcs mNepenaj Ttemmepatyp i -ty ). paBHBIi
160°C. Jlas Toro utodbl Takasd TOHKAsA CTEHKA MOTId TPOTHBOCTOATH
MeXaHHUEeCKHM HArpy3KaMm OT JL4BJEHHS OXJaMmAaioued KHAKOCTH U
NPOAYKTOB CTOPAHHUA, OHA A0J:4HA ObITh NOAKPENAEHA Yepes oueHb He-
OOJbIIHE CBOOOJHBIE NPOMeAKYTKH. OTHOBPEMEHHO MTOTOK Tern.1d, Npo-
NOJAUIHA 4epe3 3TH CTeHKH, A0JKeH OBIThb BOCNPHUHAT OXAamAawwei
JRHIKOCTBIO, NPOTEXAIONUIEEH ¢ BHEIIHEH CTOPOHDI O00J0UYKH C 32paHe:
OnpeJedelHod 1 TOYHO NOJIePKHBAEMOH CKOPOCThIO,

0O0a 21¥ TpeSoBAHHA MOTYT OLITH BHINIOJHEHB! TIPH IIOMOLLH CHCTE-
Mbl OXJAaMAEHHA, H300paKeHHOI HAa DHC. 5, B KOTOPOH oXaaxJalollan
AKHJAKOCTD C IPHHVANTEIbHOH UMPKyasiiell TPOTEKaeT B NPOCTPAHCTRE
€ NpeHMMYyIleCTBEHHLIM PACIPOCTPaHEHHEM B OAHOM M3MEPEHHH.

Oxaaxpawilas CHCTEMA COTAZ COCTOMT H3 GOABUIOTO KOJUYECTRIL
(MHOPHX COTeH) mapaAdaedbHBIX, MAYLUIHX B MepUAHOHANBLHOM Hanpas-
JAeHHH KaHaloB, C TOYTH NOCTOAHHBIM TTONEePeUHbIM CeYSHHeM B HeCKO b+
KO KBaJpPaTHBIX MHJAIUMETPOB, MHOTOKDATHO Pa3/BaMBAIOLIHXLT B 00-
JacTH OOAbIUMX TONepeduHbIX CeUeHHH y cpe3a conaa H, HaobopoT, ya-
CTHYHO COeIMHAIWHXCA B 001acTH KpHTHYeCcKOTro cedeHust. [Ipu atom
ONJAKAAI0WAA cCHcTeMa JO/KHA OblTh Oe3 NMpOoCBeTOB, 00PA30BHIBATH
TaJAKVIO NOBEPXHOCTb, OOpalleHHYIO K NaaMeHH, H OblTb CNOCOOHOMH
CHMUMATh HeOOXOIMMOE KOJMHUECTBO TEIA H BbLISPHKHUBATL EbI3bIBAE-
¥ble AaBJAeHHEeM KUJIKOCTH HANPAMKEHWA H3ruda W pa3phiBa.

15 oMbIBaeMOH NJaMeHeM TMOBEPXHOCTH Kamepbl CrOpPaHMf BCAST-
CTBHe MaJABIX CKOpPOCTeH TpedCOraHHe OoOecleueHHs DPOBHOH HNOBepPXN-
HOCTH OTXOAMT HA 33HHH MAAH, TaK YTO B 3TOM CJY4ae MOMKeT ObITb
TIpHMeHeHa JoJee BBHIMOJHAA CO CTATHUeCKOH TOUKM 3PeHHA Kpyropas
dropma nonepeuyHoro ceycHHs TPyOOK. DTO OOCTOATEABCTBO, a TaKKe
MEHBIIMH NOTOK Tenaa, IPOXOAALIMA Uepe3 CTeHKH KaMepbl CTOpaHHe,
MO3BOAAKT BHITIOJHHTE OTHEBY10 00004UKY ¢ GOJbINeH TOJUIHHON CTe-
HOK H VBeAHUYHTD MONEpeUHOe cedeHHe OXJIam/Ial0lHX BHTKOB. Baaro-
JAps BCEMY 3TOMY AaMe HeSOJMbLIOe KOJHUECTRO NapaJdiIebHO COe/H-
HEHHRIX BUTKOB B COCTOSIHHH O0BCHEUHTh B 3TOH OOJMACTH HUCHAPEHUHA
€ NapaKTepHOH JI5 Hee MHOTO3HAYHOCTBIO H HEYCTOHUYHMBOCTBI) Xapak-
TEPHCTHK IOTOKA BBICOKVIO TTOABHIKHOCTE OXJI&MKJANLWIEH 3KHAKOCTH.

3TH oxJamJawlde TPYOKH, KOJIHYECTBO KOTOPHIX HEBeIMKO, OG-
EMBAKOT Ge3 TMPOCBETOB OMBIBAEMVIO NIAMEHEM HOBerHGCTh Kawepm
CrOPaHds HanoA00He 3MeeBUKa-HCTIAPHTEAS. -

M3 cka3anHoro BHITEKAIOT CAeAyIOUIHe TPEOOBAHUA K CaMOH OXaax-
Jlarotled HAKOCTH, BBHICOKAA TelJIOEMKOCTD, BBICOKAH [eNJAOTPOnBOT-
HOCTB H BBICOKHH V.Ie JbHBIA Bec. B CBA3W ¢ 3THM MOMKET OKAZATHCH. ITQ
pPTVTh Oviaer HoJee BRITOAHA, YeM BOAA. -

Ha puc. 5 1 9 conao peakTHBHOrC JIBUraTess MpeJICTaBieHO ¢ He-
O0BIUHO SOABIIMM VIAOM PACTBOPA KOHYCA, COCTABJAANIUNM OKIA0 60°
122). TIpn ReIGOpe VrJaa packpbITHA KOHVCA CACAYET HMETH B BHAV, UTO
XOTHA K OMblBaeMbLIM IL1aMeHeM CTeHKAM MOABOIHTCHA ocodoe OXJaxia-
10llee BEWECTBO, HAMAVHIOHM 00pa3zoM VIOB/JAETBOPAIOLIEE COOTBET-
CTBVIOILUM TpeOOBAHMAM, NCHCTBHTEABHBIM OXTARAANUIHM ECUIECTBOM
BCE Ke SIBAACTCA KOMIIOHEHT TFOPIOUErO—TIIaBHBIM 08paszoMm kuciIo-
TOT, KOTOPOMY NPOMEXVTOUYHOE OXJa:iarollee BellerTBO leperact
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¢Ba® TEIJIO B HAacocax M B OCODEHHOCTH B KoHJAeHcaTope, Temiosoc-
ODHAMUHBOCTE KOMIIOHEHTOB T'OPMOYETo Iepejl KX BBEJeHHEM B Apo-
CTPAHCTBO cropaHis, 8e3yca0BHO, OTPaHHYeHa W COCTABMAART TONbKO HE-
J0JBIIOH OPOLEHT OT KOJHUeCcTBa TelJd, OCBOOOHIaeMOro NPy rope-
HHM B KaMmepe cropaHusa. CiaeayeT nosToMmy 3adOTHIbCH O TOM, UTOOD!
0diuasg CexyHIHad TelJonepeaadyd OT MIAMEHH K OXJA:AAMEeR KHI-
KOCTH (B NpHBEJEHHOM Ha pHc. 6 cayuae oHa npuHstTa pasHoi 20V ;)
0CTARaJach MEHbUIEH UM -B KpadHeM CJy4yae DABHOH TeIJOBOCIPHHM-
HHBOCTH FOployero, notpedasieMoro B TeueHde 1 cexyHawl, 3Ta Beau-
UHMHA 00l eH TerJaonepeaayy, B COOTBETCTBHH € KOTOPOH HeOOXOAHUMG
CNPOEKTHPOBATL CHCTEMY OXJA&MJAEHHS, NPOMNOPUHOHANILHA BEAMYHHAE
OMDIBAEMOH JaMeHeM BHYTPEHHel NMOBEPXHOCTH KAMEPDI CrODAHHA H°
€ONnJa. ¥ MEHbIIHS BeJAHYHHY 3TOH NOBEPXHOCTH, MOMKHO YMEHBIIHTDH
TemIonepeAauy. 9To MOJA0KEHHE MOMHO NPHHATH B KayecTBe OCHOB-
HOTO ONpeiedsioulerc ANAK NMOBEPXHOCTH KadIoH H3 ABYX uacTel
PAKETHOro JBHUIATeAA (KAMepbi CTOPaHHA M COMJAa) B 0OLleld NoBepx:
HOCTYH, OMBIBAEMOH Il1aMeHEM.

B cOOTBETCTBHH C WHPOKO NPOBEJCHHLIMH ONBITAMH [ODEHUE B Ka-
Mepe CropaHKWf TeM COBeplleHHee H, CJAeJOBATENbHO, K. IL M. il CKO-
POCTb MCTEUCHHS TEM BLIUIe, yeM HOJbLUe OTHOIUIEHHE 00bemMa KaMepbl
CropaHus v, K raoutaan {'KpuTHyeckoro ceyeHda conaa. B cBs3sH © ey,
110 0G4S I0BEPXHOCTh OMBIBAEMBIX MIJAMEHEM OXNJAAMKIAEMEBIX CTCHOK
OrpaHHYeHAa TeNJAOBOCTIPHHMUYHBOCTEIO TOPHOUETro, NPUMEHAEMOro B Ka-
HECTBE OXJAMJIANUIEr 0 BEULeCTBA, IMOBEPXHOCTh KAMEPBL CrOpankms
MOMHO VBEJAHUUTb TOJLKO 33 CUET YMEHbUIEHHS NOBEPXHOCTH COIJIA.
CyumMa 00eHX TOBEPXHOCTEH He JOJKHA BBIXOJHTH 34 Tpelelid j10-
nVCTAMOH BetHuHHBL. CorJaacHo puc. 6 v 9 odwee KOAUMUECTBO TCIIAd,
NPOXO0JAILEro Yepe3 CTEHKH ¢ IIOWAanAbl nmoBepxXHocTH 154 000 om?,
COCTaBJAsIET NPUMepPHO 2% OT OOLIerc KOAHYECTBE JHEPTHH. TV 320U~
YUHY TEIIOBOCNIPHHMYHBOCTL KOMIOHEHTOB TOPHOYEro ZONYCKAeT, H
CpedHHH MOTOK Tenmaa, MPpOXOIAUIHA Yyepe3 CTeHKH KaMepH Cropamust
COTLaa, IpH 3TOM cocTaBiser oxodao 0.8 . c./jem’

Eciu nMecto KOPOTKOTrO conaia ¢ pacTBopom 60° ¥ niomiadpo no-
nepxHocTd 60 000 cm? BeISpaTh comio JlaBaas ¢ vriom pactsopa 10°,
TO ero NMoOBEPXHOCTh MAOWIaArKd 345000 cm? npH ToOH Xe ReTHUHHE
TENAOBOTO TOTOKA H TOH K€ TeTVIOBOCHPUUMYHROCTH KOMIIOHEHTOB
TOPIOYETO HE CMOMKeT SbITh MOJHOCTBIO OXJaswAeHa, a KaMmepa cropa-
HHSA COBCeM OcCTaHeTcs Ge3 oxaamaeHud. KpoMe Toro, Takoe comnio Jla-
Bazns Hev,I0BACTBOPUTEILHO M MO CBOHM pa3MepaMm, TaK Kak JIJAHHA €70
parHa 9720 M.

Taxum 06pasoM, BuIGUpas comia ¢ GOJBIIHM PACTBOPOM KOHVCA, Mbl
cO37aeM NMpeXx/e BCero 08Iyl NpeanocslIKy A1 BO3SMOKHOCTH KOH-
CTPVMPOBAHUA DAKEeTHOTC ABHUraTens, OXIAmIAeMOTO KOMIIOHEHTOM
ropedero. Kpoae Toro, Met moavaaeM BO3MOKHOCTE TOCTHIHY TH Honee
A
A
cledveT UMeTh B BUIV, UTO VBREIHUHMBATbL 3TO OTHOUIEHHE Ieaeco0dpas-
HO TOJBKO 10 TEX NMOD, NTOKA BHHTDLIL OT EO3PACT aHHA K. 11, I. KaMephi

COBEPUICHHOTO CropanHsd, NMOBLICHE BEAUYHHY OTHOILUEHHA O nnaxo
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CropaHud E OVAET NOKPLIEATE MNPOHTPBILL M3-34- CHHMKEHHS K. 11. 1.

Act
723]0 , YMEHbIIAKWEr cCs npH yBeAHYCHHK YT.ia paCTBO_Da mo-

CIeTHero.

Hacoceblit arperat paxkeTHoro ABHraTeas COCTOMT M3 Tpex Haco-
COB—TOILTHBHOT O, KHCAOPOAHOT O H HACOGCA OXAAKAAIOIER HHIKOCTH,
M TYpOWHLL, NPHBOAALLEH B A2A:KeHHEe 3TH HACOCHI,

TypOuua npupoauTes B ABHAKEHHE TIPH MOMONIM Napa, MOV 4Yak;-
IEETOCA OT HATPEBAHHA KHAKOCTH, oXdaxAaioulell ABurareas. Kayepy
CTOPAHMA BMECTE C CHCTEMOHA NPHHYAUTEABHOrO OXJA2XIEHHA MOMKHO
paccMaTPHBATh KAX MPAMOTOYHBIH 3KPAHHPOBZHHEBIH TApOBOM KOTe.!
BBICOKOTO AaBJAEHHA € NPHHYLUTENbHOH UMDKYJASAUHEH MoJO8HO KOT-
aaM Bencona, Jla-Moura, Bexoke, 3yasuepa u ap. [27].

HMcnoabzopauie MAPOR OXJM&KIAKUIEH KUIKCCTH LA TPHBOIR
BCIOMOraTeJdbH0H NapoBofd TypOHHBI UMEeT PAJd NPEHMYIIECTB Iepe
MpUMEHEHUEeM CAMOCTOATEIbHGIO ACTOUHHMKA JHEPTHH.

ITpex,ie Bcero, TIpH TIPHMEHeHHH BCNOMOTAaTeIBHON MApPOBOH TVp-
OMHBI 00lIee KOJAHYECTBO TOPIOYEro, MOTPedIAeMOTQ PAKETHREIM JABMI2-
TeJeM, He MOBHIIaercda. K nperMyulecTBaM mapoBoil TvpOHHL! MO cpak-
HEHMIO ¢ Ta3oBoi, padoTrawllell Ha NPOAVKTAX CropaHHA pPaKeTHOro
JABUTATEIST, ¢AeyeT OTHECTH €lle 0410 cBOHCTBO. IIpH napoBoil Typ:
OMHE He NPUXOJMTCA PACXOA0BATh UacTh ONXJARMAWCEH CnocofHoCTH
FOPIOYETro, KaK 3TO HEOOX0AMMO NP YCTAHOBKE I'a30BOH TVPOUHBI HA
OXJA2kIeHHe OTOMPaeMOro U3 JBHraTe s Tas3a o TeMpaeparyphl, Noa-
BOJIAKLUICH HCMOJB20BATEL ero Ha JOMAaTKax TypPOHHEL

B noaL3y mapoBoi TYPOHHLI TOBOPHT elle pAd 0O8CTOATEALCTE!

— OTHAxaT TPVAHOCTH, CBI3AHADIC C KOHAEHCAUHEH HeKOTOPLIN
PELLECTR, IPHCVTCTEVIOWUX B NIPOJIVKTAN CTOpPAHHS, HATIPHMED, MADOB
OKHCJIOB MeTaJ/JI0B;

— oTnajaer VMeHLUICHHe HMIVAbCA PEaKTHRHON CTPVH, CBA3AHHOE
¢ OTOOPOM OT Hee HEKOTOPOH YACTH NMPOAVKTOR CTOPAHHA H Mepe1aye i
€0JePKALETOCA B HUX TEMaa OTXOIALLNM rasaM TypOHHLI;

—- HAKOHEl, KOKCTPYKIUHA MapOBOH TYPOMHLI BEICOKOTO IaBTEHHS
HeCPAaBHEHHO Mpollle KOHCTPVKIIMK I'a30BOM TYDPOMHBI TaKNro Xe IaB-
JEeHHA.

Koa(hunnesT nojae3HOT0 JAeHCTEUA NApOBOH TVPOHHEL, HCMOJIL3VIO-
e OTBOJHMVIO SHEDTHIO MOIIHOCTRIC oKoao 12 000 a. c., KAk MOXKHO
VOeaHTLCST M3 PUC. 6, He MMeeT CVIIECTBEHHOTO 3HAuYeHudA; Topazlio
Ba)KkHee, yTOOB Bec ee GBI BO3MOKHO MeHbIUMM. T1o3ToMY Ledecoon-
DA3HBIM peilleHHeM 3a1aud TpeAcTaBAseTcd npocroe kKoaeco Kepruca,

Bce TpH Hacoca B CBARM C OUeHb GOJLIIHMH PACcX0JaMH, COCTAR/IA-
IOWHMHK B cyMMe cBoie 1000 a’/uac, MOrvT OBITH BBITIOJAHEHEl, HECMOT-
A Ha BBICOKOe padouee JABIEHHE, B BHAC OZHOCTVIICHUYATBIX JTHCKOB.
Bech uacocuslf arperat, BKModad TVpOHHY, OVIET NMpencTasiIfTh ¢o-
O0# deThipe KPBIALYATKH, CHAALLINE Ha OAHOM BaJIV H BPAUIAILIKECS CO
exopocTeio 12000 od/MuH. Baaroaaps Takoil KOHCTPVKLHH radapurn
BCEro arperata MorvT ObITh BhIIep:KaHu B npexenax 600>{1200 wvv. a
gec B npegenax H00 kr.
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Kpoye HeoOXO0IHMOCTH YIOBACTBOPHTH TPedOBAHHI0 MAJIOro Be-
Cd, KOHCTPYKUMA TypOHHGI H HACOCOB JJs TOIJMBA H IJA BOJbl HHKA-
KHX 3aTpy/AHEeHHI He Bhi3biBaeT. YUTo KacaeTcs KUCIOPOLHOTO HACOCA,
T¢ BBIOOP KOHCTPYKUHOHHBIX MATEPHAJNO3, KOHCTPYKUHH OINOD Ads
ABHAVILHMXCA HACTEH H crIoco0a MOABO LA KUNALLEH KHUAKOCTH K HACOCY
7pedVIOT 0cOB0ro BHUMAHHA.

Marepuat pJas U3roTOBIEHHN KHCJIOPOJIHOTO HacOCa [IPU TeMIC-
paryvpe -—130°C pomkeH 064aaaTh AOCTATOUHON NPOYHOCTBIO, YIJAH-
HEHHEM H VIapHOH BA3KOCTBI0. KpoMe Toro, oH pomkeHn obaanats A0-
CTATOYHOHA CTOUKOCTBIO NIPOTHB KOPPC3HH W HE BOCIIJAMEHHATBCA B
AKHAKOM KHCAOpPOAe. ITHM TPpebOBAHUAM YAOBIE TBOPAOT MATEPHAILL:
HKKeIeBble, ATIOMAHHEBbIE H MAPraHLOBHCTHE OPOH3BI, CIJAABLL, I10-
HOGHBIE MOHEIb-METANIY, H UHCTHIH HHKEb.

Bonpoc o noAuWIMNHAKAX BpallarolUlUXcA 4acTedl Hacoca A0JMKeH
ObITb paspelleH ¢ YYeTOM CAMOBO3IOPAEMOCTH BCeX CMAa304HLIX Ma-
TEPHAJOB B HHIAKOM KHcIOpoae. Baa Hacoca MoxeT OBITh YCTAHOBMACH
Ha Becy ¢ NOJUIMIHHKAMH BHE OOJACTH IPOHHKAHHA MHAKOTO KHCAO-
ponaa. [las nogaun KHOAMWEro KUAKOTO KHCIOPOAA KO BXOAY B HAcOC
#eodxX0,AUMO0 JOOHTLIA TOTO, YTOOL KUCIOPOA Nepel NMOCTYNIeHHEeM B
NOMIY IPOXOAWJA AOCTATOYHO JJHHHBIA IIVTh -B  TOJE YCKOPEHHH.
B vCaoBHAX HCMBITATEABHOrO CTEHAA ITOTO MOKHO JOCTHIHYTb, NpPH-
MEHHB VCTAHOBKY 0axa Ha OOJbIIOH BBICOTE; HA CAMOJETe—YCTAHOB:
KOH COCYI0B MO BO3MOMKHOCTH OJHMe K TepelHeH YacTH, NOCKOJbKY
NDH TI0JeTe VCKOPEHHS HaNpap/ieHbl HA3a4. B pesyabrare nocrenes;
HOTO TOBBIIEHHYA DABNEHHA B NOJABOIALIEM TPYOONpPOBOAE NPH NPO:
MCXOIAIEM  OJHOBPEMEHHO HE3HAYMTEALHOM IOBBILICHHH TeMNepa-
TVPBI KHCAIOPO IIPH BXOJ€ B HACOC OKA3LIBACTCH NEPENXAANASHHBIM
P TIEPECTAET BLLIEJAATh ras. : : .

Ha puc. 10 npueeaena ¢ortorpadusa 3KCNEePHMEHTAIBHON KOH-
CTPVKUMH HACOCA BHICOKOTO JABJIEHHA AJA KHIKOTO KUCJIOPOa, Ipeil-
cTaBJIARUIero co0OH  IIeCTHCTYIEHUATHIH L eHTPoSekKibIiH- HACOC ~ ¢
BHEIWHUMH TOoAmMHNHUKaMu. Tlpu 15 000 o6/MuE oW nojaer 5 KI/cex
AHHIKOro kHciopoga npd-gasaenus 150 ar. Ero npuro,:momb H
e30nacHOCTh TOATBEPXKAEHLl COTHAMH ONBITOR: <« - - r: - -==~--

YCTPOACTBO ISt 3AAMLAHHMA HA PUC. 5 He Tokaszauo. 3axurauue
OrpaHHqHBaeT(‘ﬂ TOJIbKO "n'e‘p'u‘oaom sanycka. B nauasmenm paGo1y Asu-

aTeJe KaMepa CropaHus GOecrneuHBaeT rOpeHHe TNO10GHO CBAPOYHOH
mpe axe. OCHOBHOM Clio¢ 00 aa:KHl‘aHHF[——BIIpHCKHBaHHE B KaMepy cro-
DAHMS BEUIECTB, CAMOROCTAAMEHSIONHKES TIPH ~ CONPHKOCHOBEHHH C
BOZAVNOM K Knc.noponom. K rakuy’ NHPOQPOpPHBIM BelleCTBaM NpH-
HaTLIeKAT POChUHBL CHIAME, ranouaauemneﬁbl aAMaJbTaMbl PeiKo-
3eMEThHBIN METaMIOB, aJqKH.Ibl METAAN0B U Ap. VI3 Bcex 3TuX BellecTs
AT BRIOpAN npelacidedssoin X, Tooigwed wuHk IusTHa=—=Zn{CH7).
HeodxoaMMoe 3TOMY RemlecTBY B COOTBETCTBHH &' €MD Ha3HaUeHHeM
AMIAKOE COCTOARHe OBITO NpuAaHo eMy ®. LlepepoMm myTeMm pacTso-
PEHHS €0 B MHIKOM TSKEJIOM YrReBoA0pode (HanpHMEp MauIMHHOM
macTe). My ke ObLIO IpeanomeHo VCTpOICTBO LA BOCIJAMEHEHHH,
HMewtlee Bil Hedodbwoll GoMOsl ¢ MUCTAHUHGHHO YIIPasasaeMbIM
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KpPaHOM, B }{DTOpUI:I 3Ta CMECh HAXOANTCA NoJ O0JblIHM J4BACHHEM
C/RATOrG 43aQrTa.

YCTpOHUCTBO N0O3BO.IAET OCYUIECTBHIL WHPOKYID PEryJIHPOBKY Bpe-
MEHM TeHCTBHSA M YACTOTRI 3aAHIaHUK, TaK KaK BNPbICKUBAHKHE BOCTIAA-
MEHSIIOULer0 BeUlecT34d B KaMepy CIMOPAaHHMA TPOHM3BOJAUTCH [POCTHIM
HOBOPOTOM KpAaHA. ITO YCFPOHCTRBO MM 3aXKHCAHHA OTJAHYAETCH Mpo-
CTOTOH H HAIEHKHOCTBIO IeHCTBHA.

IlpakTryeckrde ONbITB N0 pa3padoTKe OMHCLIBAEMOTO B 3TOM OT-
yere PAKkeTHOro JABHrareas ObLIM NPeANpHHSTH NEPBbIM H3 ABTCPOB
B 1933—1934 rr. B Bhicluem TexHHUeCKOM Vuuaulle B Bene. BHauane
OHH 33KJAI0YAJIUCL B HCILITAHHH HEOOBIUUX MOJAedeH ABUraTels ¢
Tarof 30 kr. JlarjeHHe B KaMepe cropanusa cocraeasiao 50 at. Ckopo-
CTH HCTEUEHHA NPH 3THX OMNBITAX MOJVYATHCH OUE€Hb BblicOKHe. KoMIo-
HEeHTAMH TOPHUEro ABJIAMHChL KHCJA0pOo] {IaBJaeHHe BIpbicKka 150 aT) M
rasoib {gaeaemie Bapeicka 500 at). Conaa Jlapaas, npHMeHsABIIHECSA
NPH ONBITaX, HMeJAH HeGOABIION yroa pacreopa konyca [19). Tlocae
D0JbLWIOT O NEP2DbIRA, B TE'IEHHE KOTOPOTO COOPYKAZACL HCMBITATEAb-
Haa ctaHUuA, B 1939 r. onbiTel OB BO30OHOB/ACHE! HA MAOWIAAKE A4
HCNBITAHHSA caMogaeToB B Tpayene. CTPOHTEAbCTRO HCNBITATENLHOM
CTAHUHH MPOBOIMAOCE MOJ PYKOBOACTEOM X. 300POBCKGIO, KOHCTPYH-
poBande npudopoB noj pykoroacTBoM X. Lludasnaa. TlposejeHuewm
onblToB pykoBoada K. Xeadeasa. Ha puc. 11 n3odpamen ucnbiTaTenb-
HBH CTeHJ, BO BpeMA HMCTIBITAHMA ABHTATE A ¢ TAroH B 1 T, npolod-
#maBmeroca 5 MuHyT. M3 BakHeAIIMX 3JEeMEHTOBR YCTAHOBKH HA DH-
CVHKZ MOMKHO DPAa3JHYHTB: CJI€Bd, HA HACBIIY, HAMHADHYECKHH COCV/l
€MKOCTBIO 2,5 M* 1aA MHAKOrO KHCJAOPOAa, PAZOM C HHM, Npasee—
3a0pPHEIA KpaHd o7 00JbLOT0 NOA3EMHOD XPAHHJIHIA A KHJKOr O
Kucaopoda (eM. rakaxe ria. 1l pasx. 2). Padounit 6ak, H3 KOTOpOro
IIpOM3BOIMAACh HENOCDEACTBEHHASI MOJaud KHCJIOPOAA AJA HINbITA-
1M1, NpeacTasdasna cOO0H OTKPBLITEIH HeH30JIWPOBAHHBIE TOHKOCTEHHLIH
seTaaandeckni cocy. [loTepn kuci1opoaa B HeM cocTasasan 15 kr/uac
Ha KK IbIH KBaAPaTHBIN METP CMOUYEHHON NOBEDXHOCTH Daka. Bo BpeMs
ONbITA Bec DaKa PEeruCcTPHPOBACA NPH MOMOIIH CAMONUIIYUIHX BeCOB.
M3 UHIMHIPHUECKOTO COCYAA JKHAKHA KUCAOPOS MOJ AeHCTBHEM cOb-
CTBEHHOrO Beca NMOCTYIAT ¢ HeOOAbIIOH CKOPOCTBK) B HAXOJAALIHICH
NpuMepHO Ha 8 M HH:KE HACGU, KOTOPHIH MOKHO pPa3iUUYHdTE Ha PH-
cyvHKe. M3 nacoca xHAIKAN Kucaopod nox aasideHdem 150 ar nonazana
B TRILIOOOMEeHHHEK, I'le HArpeBaics TopfAueH BOAON H3 CHCTeMLI OXJd-
AASHHA KAMEPEH! CropaHuf. 3aTeM KUCIOpPOL BBOAHJCH B KaMmepy Cro-
paHH# depes OOJBILOE KOJMMUSCTBO MMEHOUIMXCH B HEH hOPCYHOK.

Y100bl NPOCAEANTE COOTBETCTBYIOUIHH NMYThL TOMJIWBA, CJeAVeT Ha-
4aTb ¢ pa@oqero Daka A% TOMIMBA eMxocTbio 1,0 M3, HaXOAALLETOCH
¥ J1eB0OH HACBINH HAa 33JHEM IGade PUCVHKA.

TonanBo N0 BAMAHKMEM COOCTBEHHOTO Beca I‘IOCTyﬂaJIO 3 Gaxa
TONJIABHBIA HACOC BBICOKOrO AaBJeHHA. B KauecTRe TaKOBOTO HCNOMb -
30BA/ICA INECTEPeHYaThIl Hacoc, padorapwuil npu 3000 ob/mMun u 10-
BOJHBIUMA TOMAMBC 20 jaasiaeHus 150 at. Ilpy 2THUX onbitax, HOCHB-
IUHX NpeABapPHTe bHBLIH  Xapakrep, oba Hacoca IMPUBOAHAHCE B
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Puc. 11. O6mnit BHA cTCHAZ J19 NCPLITANIS DAKCTHOTO ABliraTtess ¢ Taroff B 1 T
Henprratine saMeprnl Cropaiig BLICOROTO JIAKICHIT ¢ HeHAPenled  oNRUR@Ioueil miikoetit, Caesa, eBepxy « EICJI10DOIHER 6aK,
NpaRee cHepXy — TOIVMIBHEBT 6aK, TPYOMIPOBRO LT OT HUX REJIVT BHIB K HacocaM. M3 Hacoca BBRIXOGIT TPYO MIDOHOT BLICOKOTO
AABTCTINH, HATMPABISUIOUNCEST X IenTpy. D IeHTHE -— PABOTAIONIAN  KaMep CrOPRHIET, OT 1IeC CTPYT Mapa ONLURIAIONICH (KILIRCCTH,
Capapa — ¢TeILT AT 9KCIEPNMCITATOPOD




ABHAEHHE PACTIONOKEHHBIM MY HHMH O0LHM 3AEKTPOMOTOPOM MO~
(TOAHHOI O TOKA ¢ XOPOLUEH Pery/JIUpyeMOCThIO.

DIeKTPOMOTOD B JaJbHelimieM JoJxed Obla OLITh 3aMeHeH Typ-
MHOH, padoTalled OT Mapa H3 CHCTeMbl OXJIAXJIeHH.

V2 Hacoca TONVIHBO, TaK e KAK U KHCAGPOJZ, NOCTYNAIC B Ka-
RMEPY CrOopaHus dyeped (OJbLIOE KOJIMYECTBO HMMEBIIMXCA B Hell (hop-
cyHOK. CTPYH TOMIHBA H KHMCJI0POJA B MEpPY BO3MOKHOCTH HAmpaBIf-
AMCh MO YraoM okoao 90° oJHa K JApPYrod M HMMedH HAUATbEYH) CKO-
POCTL NPy Buxo1e M3 (opeyuok okoao 100 m/cek, Gaarozaps demy
cDecneunBadoch Nopolee pPACABLTEHHE M cseweHHe. [lpu Berpeue
BrexX.Tpex BellieCTl, NVTh KOTOPLIX Mbl MPOCAeIHAH,—KHCACPOAA, TO-
NJIHBA U 2AKHUCATEIBHOIO COCTABA—B KAMEPE CrOpaHUA HAuHHAJAO0Ch
ropeHde. Bo BpeMs OHHCHLIBAEMBIN ONBITOB 1aBJEHHE B KaMepe cro-
perug Aoxoruao 10 100 at npu BeaHYMHE OTHOIISHUA ‘;—,'—800 H
yr/ie pacTBOpa KOHYCa MePBOHAYAABHO HCIOJAB3GEAHHOIO comaa B 30°.

Puc. 12 1 13 npeacrasasiior cobol (PoTOrpagui co CTOPOHL CTPYH
ABdrareas ¢ TAroii 1 T BO Bpems HCMbITaHuA. Puc. 14 uaobpamaer
MCIIBITAHHE YMEHBLIEHHOH MONEAH ¢ HCNAPEHUEM OXJAAKAAWIIEIO Be-
itecTBa. Ha puc. 15 H308pasKCHO HCNBITAHME ABHrateas ¢ TsArod 1 r,.
NpH KOTOPOM B KauecTBE rOpiovero OblTa UCNOAb30BAHA BHICOKONPO-
UEHTHAA JHCHEPCHA AMTOMHHNA B razodae. B atoM cayuae cseuenne

nIaMenu ciibHee. O0pa3sylulascd OPH FOPEHMH OKHCh AJMHMHHHA B
HECKCJBKMX MeTpax OT Cpe3a COMJia HauHHAeT KOHAEHCHPOBATHCA B
Fu1e Oedoit KOpVHlIOBOH NbLAH, KOHUEHTPUPYIOILIEHCA 3aTeM B BH/Ie
TAKeI0TO Oeqoro odaaxa. Ha puc. 16 uzobpamen (axed, cdororpa-
()MpPOBAaHHLIH NPH HeJOJbIIOH IKCNO3HMUHH. DHAHBI, XOPOLIO PasiH-
HPMble, 1a)e NPH HAOJAIAeHHK HEBOOPYKEHHbIM [1a30M, JTHHHH VIJIOT-
HEHUsI CBepX3BVKOROIo noToka. OHH NpHAalT (rakeay BUL 00:b-
DIOTO'CBETALLET OCA TOJYObIM LUBETOM KPHCTAIIA.

OcHoBHas Uesb ONHUCHIBAeMLIX PadoT 3aKJAuadach B TOM, YTOOLI
CHOHCTPYHDOBATb KAMEPY CUOPAHHS JJIA [TOJVYEHHA NPOJAYKTOB Cro-
PaHusg W DBJaJeHHS] TeMH BHICOKHMH KOHUEHTDAlLHUSAMH IHEPTHH, O KO-
TOPLIX*HAET Dedb.

TlpeofpasoBanue TenJIOCOAED/KAHHA MOJAYUEHHBIX Ta30B B KHHE-
TUYECKVIO SHEPIHIO CTPVH, @ 3HAUAT M THlaTelbHad pa3zpaboTka conia
HE TO0/#Hbl ObIIH BBI3BATD CEPbEe3HHIX 3aTpPYIHeHHH.

[lonyTHO npoH3BogUBLIEecHd H3MepeHHe pPacxodad TOpHYero mpi
JAUTEIbHBIX OTBLITAX HA MOCTOAHHOM peXuMe paBoThl ABMraTens 1a1o
cxopoctd ucTedennst C==2400 wm/cex, mpH cpelHeM JaBJeHHH MNpO-
ﬂyxTOB Cropanus cMecH (rasolJb—KHIKHI KHCIOpona) 35 art o

= f,-- =143, T. e Npu HeyTOBJACTBODHTENALHOM, YIJIHHEHHOM
condae. |

TIpH cpaBHUTEJBHO KeGNaLIIOM 3HadeHHd NOKazarexd agdadarul
» —DIPOAYKTOS cropanus (»= 1,25), HagleaamuM odpasoMm cnpodu-
JHPOBAHHDblE COMIA A0AKHBI 00ecNeUHTb cOT1acHO pHC. & 2 BeAHUHHY K
Ha cTeHJe, MO MeHblled Mepe paBHyw 1,6, a Ha cavoaere oxoxo 1,75

32



BUHEL AN BT SoHRLy 1t 04dt.01dod goLidlolINOH By
J ] 4 HOJBL D BL'9LeJHUY OJOlLdME

d LAURW ¢ O19LJ0HALILIKIOYodL dIHEBLIMLON

exgohieldA  BeldosRl MurHyg

Q08OYIDLY) g1

3 3ak. Ne 1180c



te

Puc. 13. TlpomoasiireiibHoe HCIHLITAHME MajJOH Kamepu C HCIAapCHHCM OXjawiaoumel wHAKOCTH,
neperpesoM mapa jo 400°C npn aasneHHs B oxaaajgamouweil cucreme 100 av. Buanei: Manas xamepa
cropauua 1 npubops s nabaonenug.
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JTO COOTBETCTBYRT CKOPOCTH HCTeueHHs oxono 2700 m/cex Ha 3eMae
H 3000 m/cexk Ha camoJaere.

Puc. 17 u3obpasikaer ONLITHBIN 3MEEBUR ~ ONJIAKAAOWEH CHCTCMb-
KaMepbl CrOpaHHsl BLICOKOFO JaBJEHHA ;LIS PAKETHOro JBUrareas ¢
roi 100 T. DTOT 3MeeBHK 10 CHX NOP B PadOTe MCIBITAH HE Obi/.

2, NMe#icrBUTRAbHAR CKOPOCTh UCTE€UYEHHA PAKETHOTO HBUTaTeAs

BriBoabl, KacawlHeca (POPMBI H CYILECTB2 (PHU3HKO-NHMMUSCKHX
SABJCHHH B COILIE PAKETHOI O JIBUTATENAS, IPEACTABAAIOI(HE OZHOBY A
conpejenenusl Je#CTBUTEABHON CKOPOCTH HCledenud, O0d3HpyHTcsd Ha
W3Y4YeHHH NIPOLIeCCOB, TIPOMCXOMALLHY B KaMepe CropaH#f, M KoHed-
HOI'0 COCTOAHHUA [IPOJYKTOB CrOPAHUA B HEH.

Caelyer UpHHATBH, 4TO npeodiagarllas yacTb OOIIEro BpeMeHH
1ipeObIBAHHA CMeCcH B KaMmepe CropaHHA, COCTABIAKIUEND OKOJA0
75 MUJLIMCEKYHJ, TIpeJCTaBiddAeT Cco0OH «NOJArOTOBUTEJILHOE» BpeMs.
B Teuenne 3Toro BpeMeHH NPOHCXOAAT NIPOLECCH PACTbLISHHS, llarpe-
BaHUsI, HCIIAPEHHs], pacUleNJIeHns, BUXpeodpa3oBanusa v aupdysuu. Ha
CAMO€ TOpeHHe W yCTaHORJCHHE DABHOBECHA 3aTPAUMBAETCH MEHBIIAH
HacTh -3TOro odulero BpeMeHH. l1oMHOCTBIO NOATOTOBAEHHBIE M Mepe-
MELIAHHbIE MOJEKYJbL! HJAM ATOMDI TOIVIMBA M KHCI8DOMAA HelPephIBHO
BECTPEUYalTCA W PearupyioT OJMH C ApyruM. I1pH 3TOM OHIt TOTUAC ke
AMCCOLMHUPYIOT CHOBA, €CIM He NpeJACTABJAAETCH HHKAKOi ROBMOMHO-
CTH BOCIIDHHATE OCBOBOIMBLIYIOCH IHEPIHIO DEaKUMH B DAMKAX BHYT-
PEHHUX CTeleHel cBOOOIBL UJAM Ke NepelJaTbh €€ JPYyriaM 1e4aM, Hau
MEPEHECTH ee HA JAPYTHE YacTHULL.

[TocaejiHee cOrMacHO 3aKOHY O LEHTPC TAXKECTH BOSMLKHO TOILKO
B TOT MUMEHT, KOUJa IPH B3aMMHOM CTOJKHOBEHHW IIDHHHMACT yda-
CTHE TPETHH aTOM MJAM MOJAEKYJ4. TOraa noc/de peaxkiMuu  HaXoIs-
NlHecs B OJHOM MeCTe YACTHLR MOTYT B3aHMHO OTTOJAKHYTLCS (TPOii-
fI0H yAap, NOBePXHOCTHBIH KaTaaus, peakius odOMeHa).

Mepoii cocroszana modoi peakyuun sBageTc AeHCTBHTRIbHOE YHCIAQ
YI1apoB, YKAa3blBaWLlee, KOTOPHIA 10 CYETY yiaap pPaccMaTpHBAeMOH
MOJeKybl APYPHMHM YAaCTHUAMH B CPEeAHEM BbI3bIBACT COOTRBETCTRYIO-
ulee geiictBHe. B uMCIO z BCEROAMOMHBIX V.IAPOB, KOTOphLIE HCILI-
TeIBACT MOJEKYAZ, BXOAHT COTAacHo TNpHOAMKeHHOH opmyae:

o z " - . .,
[atita [5] SITVI' TPOHHKHIX vaapok. TlpH 00pa30saHHM KaXI0H HOBOH

MOJAEKYJILI H CAEAVIONIMX OJHO 38 JIDVIHM CTOJAKHOBEHHAX, B pe3yib-
TATe HAKOIJAEeHYUs 3Hepruu Bce §oibllie H OOMbIIE MOJEKYAA HCUEPIIbI-
BaeT CTeneHH CBOOOan. CHayaJda 3a CYeT CTENEHH CBOOOIL TNOCTYNA-
TeNbHOro JBHMKEeHHA HcUepibiBAeTCH CTelleHb CBOOOAM, COOTBETCTBYIO-
nias BPALleHHID BOKPYT ock (POTALMOHHOE JBHEHHE), 3aTeM cTenelb
c5000bl, COOTBETCTRYIOWLAN KOAEOATEALHOMY {BHOPALHOHHOMY) IBH-
JKEHHIO, BIJOTE A0 HACTYNAKUIEH B OTACABHBIX CAVUEAX JHCCOUMALMH.
Ifo McTeueHHH JOCTATOMHOIG BpeMelH, 3aBUCAWTO OF JAeVCTBHTRb-
HGFO HilcJa yAapoB, KOTOPBe JO/KHA HUCITHITATh MOJSKYJIA sl CBOEro:
NPEBPAlLEHHA, H OT BPEMEHH, NTPOTEKAWIIErC MeXKAY ABYMA VIapaMH
B KaMepe CropaHHs, YCTAHABIHBAETCA COCTOSHME DAaBHOBECHA. 2TO-
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COCTOAHHE PABHOBECHA 3ABUCHT OT TeMNIEPATYPHI, JABJEHHA H COOTHO-
IECHMA TOTIMBA M KHCAOPOAA H MOXKET JBLITh TOUHO OXapaKTepH30-
BAHU BMI0M H KOJAHTECTBOM MOJEKYI M aTOMGH H COACDKAHHEM 3HED-
rui B Hux. [lpn nocaedyolux pacderax ACHCTBHTEIbHOR CHOPOCTH
HCTeHedud M GyJeM HCXOAMTh H3 JONYIEH:HA O J0CTHKEHHH TAKOro
COCTORKUA.

JLST AQCTHAEHHS BO3MOXHO Goabliuel AeHCTBHTEALHO# CKOPOCTH
HCTEUSHHS PelalIUUM fBAACTCH BO3IMOKHO O0Jee BBICOKOE COXLp-
AHAHKHE JHEPrHH CcTeneHed CROOO0 (bl TOCTYNATeALION O JBIKEHHI MOie-
Kya NPOAYKTOB CrOpaHMf. [103TOMY B paKkeTHOM JBHIATede CAEHVET
CTPCMHUTLEA K O0JIee GAarOnpHATHOMY KOHEUHOMY COCTOSIHHIO, YeM TipH
CTHUHMOHAPHOM DAaBHOBECHH. ITO MOXKHO cede Npeac1aBUTh HAa GCHORe
TOrO (MSKTA, UTO TMOCTYNATEALHOE JABHXEHHe, DOTAUMA, BHSpaLHd,
JNCCOUHAIHA W PEKOMOHHALUHA TPeOYIOT TeM HOMbillerd PPeMeRH JJIA
CBOEI'0 YCTAHOBJEHHSA, YeM JaJjblle OHM CTOAT B 3TGM PsAY, 4 BPemA
npeOLIBAKHA TAa30B B KAMEpPE CrOopaHies, BOOOLUE TOBOPSA, MORET HMETh
KaKoe-1o npoMmemyrounoe 3HayeHue. Coraacuo Hocery (8, crp. 141}
MO:KHO cede MpeACTABHTL HA OCHOBE 3aKOHOB O0pA30BAHH MOJEKV.,
UTO B KOHLE MpoUecca CrOPAHHS MOJEKVIApHBIe KOJe0aHHA elle He
TICIHGCThIO BO3OYKCHBI; CAE€J0BATEAbHO, B TeUEHHE ITOIQ BPEMEHH
SHCPTrHA ABHMKEHHS UCHTPA TIKECTH MOJeKya 6vaeT Hoabllie, deM NPH
VCTAHOBHBUIEMCA DABHOBeCHH. B pe3yabTaTe KOHewHad TeMIOEpaTypa
M JABIeHHE JONKHBl ObITh BbIili€, €M IIPH YCTAHOBHBILEMCS PABHO-
pecH (cv. tarske Boab, K. 1 M Marat «. phys. Cheros, 1. 19, cTp. 117,
1632, nanee [10], ctp. 803, puc. 6. TIpoTekanHe NpoLUecca YCTAHOBAEHHS
TEPMHUYECKOT O PAFHOBECHS).

Eenu B xaMepe CropdHus IaBJAeHHE TA30R COCTABJAST, HANPUMED,
100 ar, a Temnepatvpa 3709° K, mMogexkvaa HCNBITBIBAET B cpeadem 101
VAapeB B Cexkyyay. B To e BpeMs B COIMe BCJRJACTBHE NAJCHHS Ja-
BASHWA YMCJI0 B32MMHBIX VAapOR MOJAEKYJ yMeubwaetcd. B ceasu ¢
ITUM UX CKOPOCTh GVAET ONHATL H3MEHATLCA BCJAEACTBHE NeEpepacnp:-
JeJTeHHA 9HEPIrHU Me/y CTerneHaMHd CROOOJBE B COOTBETCTSHH € HO-
BBLIMH VCJAOBHAMH.

DTH VCJOBHA MOJBEPTANTCA AaibHEHIIHM H3IMEHEHHAM B pe3y.ib-
TaT€ XHMHUUYECKUX DeakUuHn#, KaK, HanpuyMep, AOTODaHHEe, H TakuM (H-
3UUECKMM MpOUeccaM, KdK KOHIGHCAUHA HAH Tepexol B TBepAoe co-
CTOAHHE KOMIOHSHTOB NPOJAVKTOB CTOPAHHA NIPH  OXJ&XKIEHHH HX
HHIKE CTATHURCKOM TeMmmeparvpnl cCyOAHMAlUMH BO BPEeMA PACUIHPEHHH,

Tlpoileccnl, npoucxonsiye B conae, 6y IVT NOABEPIrHYTH TaKOMY
JEe MoApOOHOMY pPaccMOTPEHHIO, KaK W TIPOLecChl B KAMEepe CrOpaHua.
Tlpu 3TOM BAMAHMEM CTEHOK COTLIA MBIl NpeHedperaem.

Pacwvpruinecs NpoAyKTE HCTEUeHHs Jy/IeM PACCMATPHBATL KAk
3aMKHVTVIO aaMalaTH4ecKylo CHCTeMy TIPH  BhIClIel  TenJoTBOPHON
CIOCODHOCTH CMECH, COOTBEICTBYIONIEH NMOAHOMY COJAEPKAHHIO 3FHep-
run E kkaa/kr, 1. e. npunumaem AE = 0. B 3aBMCHMOCTH OT TOTO, Be-
JHKO WM MAAO0 BPeMs [IPOXOMKACHHS ra3oB 4e€pesd Conao No CcpaBHe-
HHIO CO BPEMEHeM, HeODXOARMbIM AR VCTAHOB/JIEHHS BHYTDEHHEIO
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IHEPTeTHYECKOTO M XHMHKYECKOr'O DaBHOBECHS, BO3MOKHKI Clely-
IOLLHEe TPH cayyast

1. BpeMms npoxoxaeHHss NPOAYKTOB CrOPaHHUs yepe3 COMJIO, a CJe-
JIOBATe/bHO, YHUCJIO CTOJAKHOBEHHH, HCHBITBIBAEMBIX MOJEKYJO0H H&
3TOM MYTH, TAK MaJO, YTO HUKAKOr O 3HEPreTHUeCKOro oOMeHa H H3Me-
HEHHUs] SHepruil BUOpaUMH u AUCCOLHALHH MPOH30ATH HE MONKET.

[dasi 3TOro cavuyas HCTEYeHHs] XapaKTePUCTHYECKHe YCJIOBUS BHI-
pazkarwTcs CAeAVIOUMM 00pa3oM:

dD = 0; Cy o5 -dT =0.

[ToacTaHOBKOH 3THX BeJMYHH B OOLIHe YpaBHeHUs SHeprHu, Aei-
CTBUTEJbHBIE /51 BCIKOrO MOTOKA, CBA3BIBAIOILME MeXAV CO0OH 006-
wvio sHepruwo E, coobmaemoe tenino Q, BHYTPeHHIOW 3HeprHio V, Te-
naoty Jauccounaumu D, BHYTpEHHIOIO TenmaOTy HcmapeHus Mpu abco-
MOTHOM Hysde Ry , Tenaocopepxanue J, padory pacumpenus Ap V

0

Ac
M KMHETHUYECKVIO 3HEPTUK - 5— , NTOJyYaeM

2g
dU — Cvtrans'dT + C_\'_rBth :——‘A . pdV;
Au
| ,T_ "y -1’
Po (To )
rje
AR

TIPEACTABJsIET <«HUKHUE» TIOKa3areab agHabaThl, BbiBeJIeHHBIH Ha
OCHGBE OJHHX TOJbKO VAEMbHBIX TEMJOT TPAHCASLUMHA H DOTAlHH;
‘.
AJ--_ 1AR (To—T)

Yy —

H
%, —1

u ., 7y P Xy .
L T=T) = 2gRT, 21— ()

C:=2% 1Ay 926R_"
A %
u .

[locneanee ypaBHeHHe XapaxkTepH3yeT M3MeHeHHWE CKOPOCTH IIpH
TiaZleHHH JaBJeHHdA B COILIE.

2. Bpemsa npoxoxAeHust NPOJAYKTOB CrOPaHUS Yepe3 COMJIO TaKOBO,
UTO B KAXABIW ™ paccMaTpHBAEMBIH MOMEHT "VENeBaeT  VCTAHORUTHLCHA
paBHOBecHe MOJEKYJAPHBIX KOJe0aHHi, a XHMHUecKOe paBHOBecCHE,
COOTBETCTBYHIOLLlEE H3MEHEHHSIM COCTOSHUA, VCTAHOBHUTLCA He yCNeBaer.

XapakTepHcTHUECKHE YCAOBHA A 3TOTO Cayudas cjAeAyiollue:

dD =0; Cy o5c- dT =1 (T).

M3 3THX VCAOBHI Y OCHOBHBIX VPaBHEHHH BbITEKAET CJAeAVIOUIad 3a-
BHCHUMOCTb:

\l

Tq To
r Cy osc-dT - (C\ trans + Cv rot)' r dT=A r PdV
T T Vo

Has ra3oroil cMmecu, obJaajalouled 4MCJOM N YacTOT KoJaebaHRI
fIpH yHucJ1e M PAa3THYHBIX Ta30B,
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3. TpeTuit M3 BO3MOKHBIX CAyuYaeB HMECT MeCTO, KOT/Ia BPeMS MpPO-
XO0XALHUdA NpoAYKTOB Cl‘OpaHHSI yepe3 conao TaxkKoBO, YTO B Ka)K}IbIﬁ
paCCManHBaeMbIP’[ MOMEHT ycneBaeT yCTaHOBHTbCH NnNoJaHOe paBHOBe-
cue 3HEPTrHH, HE HCKJAKYASA XHUMHUYECKOro paBHOBECHSA, COOTBETCTBY-
Houero I‘OCHOZICTEleHIHM TeMnepaTypaM U A2BJEHUAM.

Xapamepncmqecxne yCJIOBHH AJad 3TOTO ClelIaﬂ caeayruiue:

Ci 05 dT=F(T); dD = ¢ (p,T).

U3 atuxX yC.10BUH U H3 OCHOBHbe ypaBHeHHI noJstyuaercs XHdepen-

ILHAJIbHOE VpaBHeHHe
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T
d ({CedT) +dD - Apdv =0

i}

HaH f
dJ +dD = ART—(:)E.

dynkuus dD=¢<' (p,T), koTOpas, MemaAy MPOYHM, COAEPKUT B Kaue-
CTBE NEePEMEHHOH BEJUYHHY P; , HE MOXKeT ObIThb BbIpa)ieHa B SIBHOII
t¢dopme, U nathb obllee aHAIMTHHUECKOE pelleHue AupepesnnaasbHOro
VDAaBHEHUS HEBO3MOXHO. [lo3TOMY Ha OCHOBe AH(pepeHLHAILHCTO
VpaBHEeHUs :
AJ+AD=ART) %
WJH YpaBHEHUS \ '
' _ W +T, p-po
Ji—J,+D,—D, = 3’97Mx T, P
¢ TOMOILBID BO3MOXKHO 60Jee I'yCTOH CEeTKH BBIUMCIEHHBIX MO BEINMUH:
uam pu T 3Hauenust J,Du M ocTaercss nocTpouTh rpauuecku, TOUKY
3a TOUYKOM, UCKOMYIO 3aBUCHMMOCTb. [IpH moMowu Takoro mMerona pac-
yera M. [lITeifHOM cocTaBieHbl YUCAOBbIe TAOMULBLL AJT Pa3JAHTHBIX
BH/IOB TOpIOYero.
Ha puc. 18 mpeacrtaBieHo H3meHeHHe TeMnepartyp T, Temiocojlep-
KaHug J, sHepruu aucconuauun D v 0cBOGOMIEHHON KUHETHUECKOH

9

Ac? .
SHEPruu _?c?:_ NpH MageHHH JaBjeHHsi or p, = 100 ar 710 pin—»0 . Ha

JuarpaMMe MpUBeIeHbl JaHHDIe 1Js BCeX TPeX BO3MOXHBIX CJAVUAEB,
XapakTepHHIX AJs NMOTOKa. B kauvecTBe mpuMepa B3fITO TOpEHHE OK-
TaHa B XHIKOM KHCJIOpOIe.

Peurenue Bonpoca, KaKoi H3 3THUX TPeX BO3MOMKHBIX CJIy4aeB Hau-
foslee BepOSITEH B YCJAOBHAX DAKETHOTO JABUTATeNsl WIH KaKOH mpoie-
JKVTOUHBIN peX<{UM HUMeeT B HEM MecTO, 00:1eruaeTcs, ecjad MPUHATL BO
BHHUMaHHe ciaeayiouiHe oGCTOSTENbCTBA.

Ecau pacumpenye NpoUCXOAHT B KOPOTKOM conle JaUHOH 1300 MM,
Tipe/{HA3HAYEHHOM JAJ5 CTeHJIOBLIX HCIBITAHHIL, TO CPeAHss NpOI01-
XKUTEJAbHOCTb NPOXOXKAEHUS NMPOAYKTOR CTOPAHHUSA COCTABJAAET OKOJI0
2 .10-3 cekyHa. DTO COOTBETCTBYET CpeaHeMy UHCIY YAapPOB, HEMBITHI-
B2eMbIX KaXJAO0H MOJeKyJOol Ha CBOEM MyTH, B Kpyrielx UHpax
2108,

Ecau, xpome TOro, mpHHATL BO BHMMaHue, uto 96% oT o0iiero
YlicJa YyJapOB yXKe COBEPIIHAUCL B NPOCTPAHCTBE MEXKAY KaMepoH
CTOPSHUSA M KPUTHUECKHM CeYeHHeM COIMJa, TO, VUHThIBAs MOPAIOK Be-
JAUYMHBI KOJAHYECTBA AeHCTBHTEJIbHBIX YAApOB MPH Pa3JHUYHbIX BHAAX
VPaBHOBEIIMBAHUA 3ZHeprud, cocrasiasmoumeit or 102 xo 107, moxuo
MPUTTH K BHIEOAY, UTO VCTAHOBJEHHUS paBHOBECHS IJs1 POTALHH, BHO-
paluMy H, BO3SMOXHO, Aa)e AN AUCCOLMAIMH CAeAYET OXKUAATb MO
MeHbIe Mepe BO BpeMs Te€X H3MeHeHHMH COCTOSIHMS, KOTOpble NMpoUc-
XOJAAT B NepPBOi YacTH CONJaA, Nepe] KPUTHUECKHM CEUeHHEM.

.
(95}
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Norapudm pasnenwnn razos p g atvocgepax
Puc. 18. Temneparypa T, Tennocoflepsxanie J, morepn or muccounawmr Dpr u mpir-

OGPCTJQMBH KHHETHYECKAf 3HEePrus B 3aBHCHMOCTIL OT J’IOI‘aplI(bMa JAABJICHNAA

‘TP BOSMONJIBIX CXVYQ TWOTORA B conge, Hauaianuble FCI0BUS COOTBETCTBYIOT 1I0TIIOWY
(TOPAITHIO CTEXNMOMCTPITMCCKOH (MPCH ORTAHA ¢ KHCTOPOAOM UDH lanlenuw 100 at



Cayuait 1 npeacraBasieTcsi TeM MeHee BepOSITHBIM, UeM Bblllle 'la-
BJI€HHE U TEMNepaTypa B KaMepe CFOPAHUSA NPH OJHHAKOBBIX CKOPO-
CTAX, UeM AJHHHEE COMNJO W YeM MeHblIe AeHCTBHUTEIbHOR JYHCA0 Via-
pOB B ropsumei cmecd. ITosTtomy npu pacueTax NOTOKOB, BCTpeua-
IOLLUXCS B DAaKeTHOH TeXHHKe, DoJbllell 4acThbiO caeayeT npedno.a-
raTb HaJuuue cay4vas 2, 1,19 pacueTa KOTOPOro HMEITCA OKOHYATe 1bHO
HTErpUpyeMble BbIpaXKeHHS.

CHIbHO H3MeHAWAACA AeHCTBUTEAbHAS BEJAUUMHA % MOXET ObITh
BRbIpakeHa MNMpH NPHUOJIMKEHHBIX pacyeTax TMpH TOMOIIKM JObIUHLIX
dopMys aanabaTiuecKoro nNoToKa, a B NepBOM NPUOIHKEHUH CpeIHEH
BeMUUYHHOH

[Tpu cropanuu OkTaHa B CTeXHOMETPHYECKOH CMeCH OHa JaerT, Ha-
npumep, npu aasaenun 100 at Beanuun =»¥= 1,248, Ctporo rosops,
5TO cpeJHee 3HAaueHHe JAEHCTBUTENbHO TOJbKO NPH PacUIMPEHHH 10
Tm=0°K u pr=—0 ar. Ecau xe, Hanpumep, TpeOyeTca ONpeaeIUTh
BEJMUMHDBI, XAPAKTEPHU3YIOLIHE NOTOK B BBIXOJHOM CEUEHHH NpH Dac-

) ~
IUHPEHHH 10 Pm = 1 aT, TO AJIS NOACHETa BeJHUYMHH gz*'iT?n HeoOX0-
JAMMBI /1Ba YPaBHEHHs], TaK KaK HEM3BECTHOH BeIHYHUHON NMPHU 3aJAHHOM
, DT .
JAaBJeHUH Ha BbIXOZAe Pm=t0, Kpome !v.’-‘;TOn , ABAAETCS BedW4HHA [..
S
Jlns paccMOTPeHHOro BhIlIe ClIydasi TOPeHHUs OKTaHa MOXHO H3 ypasn-
HeHUH

H

a I 1 . 1 -
TR Y L o1 o \;
A R p T —1 o Tm J
=l e e M e ] e —1/
= /1 1T N\7-1
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Ry jme P —'m 0 m
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TIOJIYUHTD JJIs PaclUUPeHNst 10 AaBJeHHS Py — 1 ar 3HaueHHS =¥ e .

Tm ™~
= 1,222 npu T, ==1586° K.

DTOT cnocod AaeT BO3MOXKHOCTb OTLICKATh AOBOJILHO TOUHblE 3HA-
ueHUst 415 BeduuuH T, u Gy . 3HAYeHHMA NPOMeEXYTOUHBIX TeMmepa-
Typ, Jemauux vexly T, MTa, 0 coorsercrBytomne um 3nauenus C
TOJVUYAKTCHA, eCTECTBEHHO, C rOpa3fo MEHbIUEH TOYHOCTBIO.

Yr0 kacaercs cayuast 3, TO, €cAM Hesb3sl U30ekKaTb ero paccMoT-
PEHHS, MOXKHO npuderiyvTb K crnocody Moabe ¢ npuMeHeHHeM SHTPO-
TOHHHBIX JHArpaMaL.

B atux uarpaymmax oOpJAHHaTbl NpelCTapJAlOT COOOHM CyMMy
J = D - R. OHu MOrVT ObITh pacnpoCTPaHeHbl HAa COOTBETCTBYIOLIHE
06:1acTH, YTO J1aCT BO3MOXKHOCTb MOJY4YUTh BeanunHsl C™ H COOTBeT-
CTBVIOLLKE UM TeMIepaTypbl HEMOCPeACTBEHHBIM oTcuetoM. Puc. 19
i300paxaeT Takvio aHarpamuy MoJbe a8 ropesust cMecel rasoiab—
KHCJIOPOA ¥ Fa3oMab—O0304.

Tada. 1 Haras1HO NMOATBepKIaeT BhlleCKazaHHOe. OHA COAEPKHUT
YKCJIOBEIE 2HAUCHUSA BAKMEHIIMX KOEEYHBIX XapaKTePHUCTHK NOTOKA.
3 KauecTBe npHMepa B3AT HEOZHOKPATHO PACCMATPHUBABILMKCA Caydal
rOPEHHUsT CTEXHOMETPHYECKOH CMeCH OKTaHa ¢ KHCJIOPOJAOM IpH Ja-
BJeHHM B Kavmepe cropaHus, paeHoM 100 at. Tadauua paer 3HaueHdHue
CKOPOCTH HcTeueHHsi Ha cpese comaa Cp, NeACTBUTEIBHOW CKOPOCTH
ucreqenuss C, temneparypsl T, U mpuoBpereHHON KHHETHUECKOH
SHEPrHH B MNPOLEHTAX OT O0LIero KOMHYeCTBA MOABEIEHHOW 3HEpPrHH.
Pacuer npousBeieH A5 BCeX TPeX BO3MOXHBIX CAVuaeB pacliipedus
W TIpU PA3JAHMYHBIX, NPEACTABIAKILHX HHTEPEC, 3HAYEHHAX NaBJEHUS
HA BbIXOJ€ U3 COMIa.

Ta6anua 1
> Xapakrep
10TOKA Cayua#t 1
Cayuaii 2 Cayuait 3
(x,=1,38)
Beanynus
I _Smauwennsg Bpeanumn
CTeHpoBbIE yCAOBHS
Pm= 1 ar 1 at 1 ar
Tp= 1030° K 1577°,K 2500° K
Cp= 2518 m/cex 2759 m/cex 3020 M/cex
C = 2654 Mm/cek 2949 micek 3260 M.cex
dHeprus Ha BHIXONE B 29,3 35,1 42
% ot L |
Ycaosua nojera npu ;— =0,14
m
Pm= | 08,0729 ar 0,1305 art 0,250 at
To= 500° K 1041° K 2225° K
Cn= 2760 mjcex 3066 m/cex 3330 m/cew
C= 2820 m/cex 3178 sfcex 3520 mfcen
DHepiis  Ha BhXOAE 35,1 43.4 51
B ¢y oT E
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Xapaxkrep
noT0Ka Cayyail 1

Cayuqaii 2 Cayyai 3
(7'14 = 1')'38)
Beanunusl

3Ha‘{eHHﬂ Be.‘IH‘{HH

OnTuManbHble YyCIOBHA TIIpH NOJHOM pacliHpenun

Pm—> i 0 ar 0 ar 0 ar
ez | 0° K 0° K 0°K
Conax } 2070 m/cex 3496 M/cex 4438 m/cex
C =
JHepris Ha BLINOAC B
%p or E 40,7 56,5 €0,9

[TonHomy npeodpa3oBaHui0 Bcell NMOABEAEHHOH (pacnoJaraemoir)
SHEPTHH B KMHETHUECKYIO 3HepPruio 6e3 noTepb COOTBETCTBYeT Teope-
‘THYEeCKasl CKOPOCTh MCTeHeHH .

Co =]/ 2E_ .. 4655 wcex.

[IpunsiTble B ONMCAHHH NPOLECCOB TePMHHBI: CKODOCTb MCTeUeHHs
Ha cpese comda Cp, MakcUMaJgdbHasi CKOPOCTb HcTeueHHsi Cuax¥ Aeil-
cTBUTe bHast ckopocTh ucredenust C [19] HyxKJaalOTCSi B HEKOTOPOM
nosicHeHud. BooOule ropopst, npy npuOIHKEHHOM OnpejeleHUd Be-
JMYMH, XaPAKTePU3YIOUIMX COCTOSIHHE MOTOKA, MOXHO MOJb30BaThCH
(PUKTUBHBIM CpeJHUM 3HAUEHHEeM IOKa3aTesss MOJUTPOINBI %, MOJCTA-
BJsIsl ero B KaHOHHWYeckue dopmyasl aaunadaTuyeckoro notoka. O6 ero
nojicyeTe U YHCJAEHHON BeJMUYMHE YK€ YNOMHHANOCh BHILIE B CBA3H ¢
TIOSICHEHHSIMH, KOTOpble aBa/lHCh B OTHOLIEHHH TPeX BHJAOB MOTOKA B
comnJe.

[pu paciuvpeHuu 10 HaBJAeHUS Ha BBIXOJE Pm CKOPOCTh Ha BBIXOjJe
onpeaedsietcst no opmyae ,

R ; v—1]
Cm: <% -_p_q_ 1_ pm>_7.AA .
RS

{Ipun npejselbHO BO3MOXHOM paclUMpeHUM XO AABJCHHSA Pm=0
2% p
Cmax :V-Vfl._p:’
4 ‘OO

M3 3TUX ABYX paBeHCTB CJaejyeT
Cm

= Pm __.
e T

Ecar ymHOxHTb ckopocth Cp, Ha Maccy , BblOpacbiBaeMyio B
dt

CEKYHAY, TO MOJYYHM BEJIHYUHY Jm —BBIXOJAHOM UMNYILC CTPYH
IlpH cTeHIOBBIX UCNBITAHUIX PAKETHBIX JBUTAaTesNei, KOrja jaasJe-
HUe Ha BLIXOJE M3 COMJIA Pm PAaBHO Pa BHELIHEMY JaBJAEHHIO
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OKPVZKIIOILETO  HEMOIBHKHOTO
B031VXa, BBIXOJHOW UMNOV.bC
pPETUCTPHUPYETCH AUHAMOMETPOM,
KaK BHEWHSS Cuaa p’, pas3ausac-
mast japurareqaeM. [lpu npouux
PABHBIX YCIOBUSIX OHA 3aBUCHT
OT /l1aBJEHHS1 OKpyxXarouled at-
stocpepsl, T. €. OT IOKa3aHUsd
dapoMeTpa, BbICOTBHl CTeHJIa HaJ
\VPOBHEM MOPS U T. A. DTy CHIY
tie cjelyeT NPUHUMATh 3a Tary P.
[Nocaeanee 00CTOATEIBCTBO
NOATBEPKAACTCH TIPU P&cCMOT-
peHun puc. 20. DTOT PHCYHOK
INOACHSET CBSI3b CONPOTKBJAEHHS
1l TTH B II0J€Te C 3aMEPEHHBIMU
13 3eMie 3HAuUeHUSIMU COOTReT-
CIBYIOLIUXN BeJAdUHH.

ConpoTusieHne IBHXYLLErO-
Csl TIOX BJAuWSIHUEM PAKETHOT)
JBUraTe st JeTaTeJbHOro anmna-
para caeayeT NOHUMMaTh KaK Bek-
TOPHAJABHYIO CYyMMY ‘BCEX CHJI,
BO3HUKAIOLIUX HA BCEX OMblBae-
MBIX BG3JAYXOM MOBEPXHOCTAX
annapara. [lyctb cymMma Bcex
3THUX CHJ, BO3HHUKAKOIUUX TMOJ
BAKSIHIEM JaBJAeHHS H TpeHUd,
pasHa w, [Tpu npoayBKkax B a3po-
JIMHavMH4yecKod Tpyde MM npo-
Tackax B Oaccedde CONpOTHBIE-
HHE W’ [pH HepadoTawuleMm pa-
KeTHOM JBUTaTeJe BCerjaa noay-
4aeTCsl HECKOJIbKO MeHblle, yeM
CONPOTHBICHUE W npu pado-
TalleM JIBHrartese:

w oz w- D’ fou s
rie p—adCcoaTHOe JaBJeHHe
BO3ayxa 3a conaom uf,— nao-
jaJlb cpe3a coIa.

JapJeHne Bo3ayxa 3a KOpMO-
BOH MOBEPXHOCTBI JBHIKYILLE-
rocs Teaa p° Bcerja MeHblle
EHELIHEro JaBJeHUd pa HEBO3-
MVUIEHHOTO BO3ayXa.

y

V.
Ipu uncae Maxa o OOTblLIeM, e V

-1ABRJIEHHUAA CTAHOBUTCS PaBHOH

4 3ak. B 1180c

HY IO

¢

NONYyYOHHA HCTHHHOINO CON=
MHY@CHOR, TPYG8

P fm NOANOMHT AONONHKA
TENHLHOMY H3IMOPEHKIO ANT
POTHBNOHMA B AIPORHHAS

}¥

E

|

M COOTBCTCTBYIOUUIMH BCJH4IIHAMIL, H3MCDCHHLIMH HA 3CMJAC
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Puc. 20. B3anMocnsndb MEKAY COMPOTHBJCHIEM 11 TAMOH JCTAUIEH PaKeTL!

2
;= 2,2 BeaWUMHA 3TOTO

—
(p’ = 0). Tloaromy npu
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H3MEPEHUAX CONPOTHBICHHS JeTATEAbHbIX ANIIAPATOR IIPH HepadoT1alo-
mieM PaKeTHOM JABHTATEJE BCETAA CAedyeT H3MepATh BeW4YHAY p’, 4TO-
Gl CYMETh VCTAHOBHTEL MCTHHHOE CONPOTHBJAEHHE.

[Tox TArof paKeTHOroO JETATEABLHOTO anmapara clelyeT INOHHMATD
BEKTOPUAALHYIO CYMMY BCEX CHJ AABJACHHA NPOAYKTOB CrOPAHHA Ha
OMbIBAEMbIE UMK CTEHKH, T. €. HA BHYTPEHHHE CTEHKH PAKETHOro ABH-
TaTeds.

B CTeHAOBBIX YCJIOBHSX BCer1a NMPHXOAUTCH HMETh Je10 C HeCKOJh:
x¥0 Merpie# taroi PP =P —p, - im, TAe Pa —AaBAeHHE CICKOHHOTO
GKPYKAIOLIETO BOZAYXA,

3axvepeHHad Ha CTeHTEe TATA 3aBHCHT, TAKHM 00pa3oM, OT JaBie-
HHS OKpyvaalelwed atmocdepsl. YTo KacaeTcesi AeMCTBHTENBHON THATH,
TO OHA paBHA

P =P -py - i

3uaueHHe 00enX 00f3aTeNbHBIX NONPABOK K DPe3YAbTATAM HCIIH-
TAHWH B a3poAMHaMHueckoil TpyDe W Ha cTeHAe OOHADYXKHBAETCH OCH-
OeHHO OTYeTJAHBO IIpH IIOJcUeTe HAa OCHOBE THIM H CONPOTHB/ASHHSA
OKOHYATEALHOHM CHABI, COOOIAKINEH YCKOPeHHe Tedy ¢ Maccod m - —
&

dv . p! i '
m —d—ta_P—nwaP —w +in(pa—p)

Taxum 00pazoM, TPH HCTIBITAHHAX Ha 3eMde A0MKHA 00A3aTeILHO
UBMEepPATbCA JONOAHUTEABEAS CHJa, CBA3aHHAas ¢ f,. 2Ta cuaa Heoms
HaKkOBa IPH 3aMepax TSArH M CONPOTHEIEHHA, TAK YTO B KAMKIYIO H3
2THUX BeTHUHH NPUXOAMTCH BHOCHTL 0COOVIO MONIPAaBKY.

3Ta NONPABKA HEBEJAHKA TIPH MAABIX CKOPOCTAX (HANPHMEp, IPH
IPUMEHEHHH DaKeT AAs OOJerdeHds €Tapra), HO AOCTHraeT 3Haui-
TEALHOH BEJAHUYMHBI IIPH OU€HbL BBICOKHX CBEDPX3BYKOBBIX CKOPOCTHX
(HanpuMmep, B cayuae TIpHMEHEHHSl DPAKeTHBIX CHAPAOOB H paKETHbI}\
60M0apAMPOBIIMKOB JaibHero ACHCTBHA).

Yrodul onpeaeauTb AeHCTRUTEABHYIO TATY P pakeTHOrD ABHrarens.
HeOOXOAHMO K BBIXOJHOMY HMOYIbLCY CTPYH

dm
Jm = Cm -

NpUOABHTE BEAHUHHY CHIbl Pm - fm  o0llero Jasiedus INPOIAYKTOB
CTOpAHHA Ha MIOWAAbL BbINOJHOTO OTBEPCTHA COIVIA WM KEe K THre,
OTMEUAeMOH JHHAMOMETPOM HAa CTEHNE,

d
F'=Jn +Tm(Pm— Pa ) :Cm'd—]t]'l‘“:‘ fm(pm—pa)

!lpHOHBHI’b OOUJ.V}O CHJY AaBJCHHA CIIOKOMHOTO BO3 2AyXa Ha TMOBepX-
HOCTE € [JACULAABHY, paBHOH IIOWaAHd BbIXOAHOTO OTBEPCT AHd COTLII!

. dm |
P=F - Pa f|(‘r| = Jm - Pm fnl = Cm £ - pm 111e
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B paHee paccMOTPEHHOM, HanboJiee UacTo BCTPeUarlleMcd cayuae,
xOrAapPa —= Pm, BBIXOAHOH MMOY/bC M MOKA33HHE AMHAMOMETPA MACH-
ruunbl [19, crp. 3 u aanee].

TakuM o6pasoM, AEHCTBUTeNbHAs, WHBAPHAHTHAs, He 3aBHcAllas
oT BHEIUHero AaefeHus cKopocTb C, yMHOXeHHeM KOTOPOH Ha BeiH-

YUHY dg:' MOXKHO NnoJay4arb 3HayeHHe llel';ICTBHTeJIbHOI';I TATH, PaBH&
dt p
C:Cm+pmf«mm:Cm+ m
C
Py~ m
Y jaJjgee

% — 1 (pm) kg
C 1_<pm) - par=1, Py .
()
_ 5 ) _|

[pu ycraHOR/EHUH JNEHCTBUTEJIbHOH CKOPOCTH HCTE€YEHHSt BCKPLI-
BaeTCs CBOeoHpa3Hoe 0OCTOSATENLCTBO, NPeACTABIAKMUIee TEXHHYECKH

nurepec. B TensaorexHuke OOEIYHBIX ABUTATEJ2H TEPMHYECKHH K. M. K.
MPUHUMAETCA PABHBIM CJAEAYIOLIEMY BbIPAKEHHIO!

Ce

B pakeTHOW TexXHHKe 3TOMY HU3BECTHOMY COOTHOUIEHH!G OTEBEuacT
YpaBHeHHe, ONpeledsiiolllee Tak HasblBaeMbld X. I. 1. conJa:

[z 5
c: Tm % — 1
4, = #<1—"l‘_>\ 1+__?;'_.__0ﬁ

D T, . \ T
1]

(cm. rakxke [19], cTp. 6).

dTa 3aBHCHMOCTb CBHJAETEILCTBYET O TOM, YTO TPH OMHMHAKOBHIX
TENJIOCOAePIRAHUTX BBICOKHE TEMOepaTtypbl BBITOJHCE HH3KMX TeM!le-
paTyp. DTO HHCKOJbKO He MPOTHBOPEUHT 3aKOHY COXpaHeHHs SHEPIHH,
TaK KakK JelCTBUTEe/]bHAs CKOPOCTh HCTeYEeHHs] He HJeHTHYHa (aKTH-
4eCKOM CKOPOCTH MOTOKA NPOAVKTOB CrOPaHHs, a HOMbIL2 ee.

YKazaHHOe OGCTOATENbCTBO HMeeT 0OJblUIOe TeXHHYeCKOe 3Haue-
HHe B CBSI3H C TeM, YTO «HHXKHSISI» 06/1acTh HAYAMLHOTO TEMJIOCOJep-
JKaHUST MoOxeT OBLIThb HCMNOJAB30BaHa TCJbKO 3a CueT OOIIMPHBIX
TeXHHUUYECKUX MeponpusiTHil. B cayuae Hannuusi ra3oB, GJAU3KUX K CO-
CTOSIKMIO BBIDOXKEHHS, KaK, HaNpHUMep, KOHJeHCaUHH U Np., HCOJb30-
BaHHe 3TOH 0OGJACTH TeMJI0COJep:KAHHA elle GOJble 3aTPYAHSETCS.
Tloatomy, ecau 3Ta 06JacTb TEMJCCONEPKAHHST He HCNPAb3YETCS, TO
BO3HHKAIOILHE B Pe3VJbTaTe 3TOTO MOTePH YBE/IHYHBAIOT HA HeGOAbIIYIO
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BEJIH‘{'I/IHy oll1ee KOJUYECTBO [IOTEPb TEMIOCOAEPKAHUA, TPOUCXOAS-
BIMX B JABHUrare.e.

Kpome ViK€ Ha3BaHHbIX COOTHOLIEHAN, ¢ MOMOUbIO ¥3BECTHOI O BbI-
paKeHdust I CEKVHAHOIo KoJH4YecCTBa ra3oB, MNPOTEKAICLIHN uepe3
KPHTHUYECKOE CE€UYEHHE COIlia,

: 2 2o . Py
AG’**"ai"f’( )A—ll/Qg 4+1'ﬁ

¥ VPaBHEHMA JeHCTBUTEILHOH CKOPOCTH HCTEUEHHA MOKHO IIPHBECTH
WHPOKO HCHOJb3YEMYIO 3aBUCUMOCTb Mex 1y P, ' H p, K BUIY

P -k-p ¥,
rje
| W ]
1 p % —1- ‘ (p_m) %
- 2. % -1 __4__2___ 1— Jm %< % -1 o |
s (4+1) "_1[ (po) J ™ %=1,
e
Py

KoadguuueHdT k moka3bIBAET, TaKUM 00pa20M, BO CKOJAbKO pa3 jei-
CTBUTENbHAs TAra OoJblle, YeM NPOH3BEJEHHE JaBJeHHS B Kadepe
CTOPaHHUs Ha NJIOWA/Jb KPUTHUeCKOro ceuyeHust conda. C NoMOILbIO
ITOr0 KO3 (PHLHEHTA MOXKHO CBECTH JOBO/BHO TPYAOEMKYi0o pPadoTy 1a
onpeJeseHHo JeHCTBUTETbHOR TATH K OPOCTOMY U3MEPEHHIC 1aRJe-
HUSI B Kamepe CropaHus ¥ BHeIUHero arMocdepHoro I1aB/enHusl.

(O6e BeJUUYHUHBI JEeTKO MOJAYYUTh MPH MOMOIIM TPOCTHIX MaHOMET-
pPOB. DTOT crnocod OAMHAKOBO YA00€H KaK B CTEHAOBBLIX VCJAOBHAX, Tax
W JJA NPAKTHUECKHX 3aMepOB Ha camoJjere. B CTeHAOBBIX yCI0BUSX
fpYMEHEHHE 3TOro cnocoda JaeT BO3MOXHOCTb MO JaBJAEHHIO B Ka-
Mepe CropaHyds M JAeHCTBHTENbHON MM 3aMePeHHOH AMHaMOMETPOM
isre, ONpeJesiuTh ACHCTBUTEJbHOE 3HaudeHHe KO3(pHUMHedTa % .

Ha puc. 21 panbl B rpacuueckoét popMe BeJUYUHDI: hoa(puuHeHTaK
M OTHOUIEHHH

C . Cmn  C  Tm
Cmax * Cmax *> Cm ° —TT ' dm

B 2a8BUCUMOCTH OT BE€JAWUUHB OTHOUIEHHSI AABJEHUA B KaMepe Cropa-
HUA K JaBJEHUI0O Ha BbIXOJAe H3 conaa. ['paduK mocTpoeH AJsi Hau-
6oaee vioTpeSUTeNbHOH BedudiHbl » — 1,25,

Ha puc. 22 Haras1Ho mokasaHbl, AJs TOTO XK€ YacTHOTO cJavyas
v = 1,25, 3HaUeHHUA OTAEJbHBIX MHOXHTeJeH, BXOAALIAX B ypaBHEHHE,
pnpegenstollee Beauudny k. 3 Toro ke pyucyHKa MOXKHO Bu/leTb, Kak
caaraercs M3 OTJeJbHBIX COCTABJAAIMWHX cymMmapHas Tsira P paxer-
HOTO ;usmarem

Tsira P, = p, - {'BO3HHKAeT OT J1aB/eHUS NMPOIYKTOB CrOpaHus Ha
TOT yUYacTOK i’ 32JHeH CTeHMKW KaMepbl CrOpaHHs, KOTOPLIH BHAEH CO
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¢TOPOHBI COMJa, €CaM CMOTPeTb MO HAMPaBJeHH0 OCH. Ta TAAra 10.-
,KkHA MMETb MECTO TaKkKe B LMJIMHADHYECKOH TPyde, 3aKpbITOH C O1-
BOTO KOHHA.

, 9 x—1
Tsara P, = pf' - 2 (*,_ ]

%+ 1

YBe/auueHue no cpaBHeHAw ¢ TArod P; o6ycaoBiaeHo nepaBHOMep-
HbIM pacnpe/ieJeHHeM AaBJIeHHs Ha OCTaJbHble YaCTH CTEHOK KaMepbl
cropanus B pe3yJabTare MajeHUs AaBJeHHA IO HaNpaBJAeHUIO NOTOKA.

Tsara

2 \z—1 2 [ R
Pazpzpofl‘Q(x+l)‘ -,_2'{_2_1[1-&) ) X

pO
w—1 pO
% I+ % . %—1 :
1— (ﬁ) %
L Py —
YeeaHueHue no cpaBHeHHIO ¢ Py 06ycJOBIeHO JaBjeHHEM NpPOAVK-
TOB CrOpPaHUsl Ha CTEHKH COIJA 32 KPDUTHUYECKHUM CEUEHHEM.

M3amepsiemast Ha CTeHAe TAra paKeTHOrO JABHTaTedsl MOXeET OLITh
noJcyMrada no (Qpopmyae

3 % —1

1 .,___1""
G

Dra BeJIHUMHA NpPHBEJeHA A1 CPaBHEHWs M HAHeCeHa Ha rpaduk
NYHKTUPHOH JHHYEH.

[lpexae uyeM yBf3aTb XHMHKO-IHEPreTHUECKHE YCJIOBUSI C Jei-
CTBHTEJbLHOH CKODOCTbIO MCTEUEHHWS! Ha OCHOBE NPHBEAEHHBIX Bhblille
(pU3NYECKHX cOOOpaKeHHH, HeOOXOAUMO KPaTKO OCTAHOBHUTLCS Ha ee
SHAaYeHWU TIPH TNPOEKTHPOBAHHM pakKeTHOro 6omOapaAHpOBIIHKA.

O0uien3BeCcTHOE NOJOKEHHE PAaKeTHOW TeXHHUKHM T[JIACHT, UTO pa-
KeTHbIE JABHrare]n HaubOJCe 5KOHOMHO DAacXOAYKT 3HEPTHI0 B TOM
C7yyae, KOrAa CKOPOCTb NOJeTa pPaBHa W NPSIMO NPOTHBONOJOKHA
cxopocTH cTpyH. OnHAKO OWHOOYHO OblIO Obl HA 3TOM OCHOBAHHUH
CTPEMHUTLCHA K TOMY, YTOObBl CKODOCTb HCTEUEHHs BCerja paBHAIACL
ckopocTH nodaera. [1Ipy skcngoarauuy caMoseTa Mbl CTPEMHUMCH He K
HIeaNTbHOMY NPe0OPA30BAHUIO SHEPIHH, a4 K BO3MOXHO MEHbIIEMY Be-
COBOMY pacxoAy roprooueii cMecH. B cBS3M ¢ 3TUM U3 pa3Jau4HbIX BUIO3
rOpIOUHX cMecell CIeAYeT MNpeANoyecTb BLICOKOKAJAODHUHbIE BHIBI,
cnocoGHble 06ecrneynTh BLICOKHE 3HAUEHUS! CKOPOCTH HUCTEUeHHS Jaxe
NDH XVALIEM HCNOJb30BAHWM 3ariaca 3JHEpPruy, 3akjaruaioulerocss B
0JMHAKOBOM IO BeCy KoJauuecTBe. KOJHMUeCTBO 3HEPruM, cooduaemMon
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CAMOMETY TIDH OJYHAKOBOM MacCOBOM pacxoﬂe roprouera, pECTET Ol
HOBpEMEHHO [ pOCTOM CKOpOCTH HCTEUCHHA. 3’1"0 BHIHO U3 ’IOFO, UTo
Hp]/l MOJE3HOH A0.1¢ SHGPI’HH

\Y

T
Ha — i

C

KOJH4YeCTBO eeg, NpHXOIAIEeeCHd HA KAKIAYH ¢IHHHLV OélllEFO KO.IH-
, C s
HecTBa COOGLL[EHHOH SHEDIHH 5y T. €. BeJdHYHHA Ve e CHABHO BO3-

[ACTART € YBEJHYEHHEM CKODOCTH HCTEUeHHS.

OaHaxo npeodJajaloliee 3HayeHHE CKOPOGCTH MCTEHUEHHS MOMKET
OKA&3aTbCH HECKOJbKO HapYWEeHHBIM B TOM CaAyvde, KOrja ropiouee,
olecneunBarolitee §oJee BBICOKYI0 CKOPOCTb HCTEUEHHA, 00aaaeT He-
KOTOPBEIMH JPYTMMH HeJocTaTKaMH. K npumepy ropiouee, npeacTapas-
ouee c0doi 50-NpOUeHTHYH AUCNEpPCHI0 AMNNMUHWH-—TA30WAbL, TIpH
TOPEHHHU B KHCAopoae Tpedver Jas csoero xpadensd 0,84 am? obneMa
03Ka HA KAOKABIH KHAOTPaMM TOPIOUEH CMECH. B TO XKe BpEMH ropiouee
W3 HUJAKOTO BOAOPOJAA H MMJAKOrO KHMCRopoJa Tpedyer okoao 2,4 nv*
HA KMAOTDAMM cMecH. [lepBoe M3 3THX TOpPIOUHX XapaKkTepH3VeTCs He-
CKOJBKO MEHBUIEH CKOPOCTBI) HeTeueHHA. QOAHAKO, HeCMOTDS Ha 3TO,
R CBA3M ¢ G0JblIHM 00BeMom 6aKOB W 0co0bIMY, BeCchMa CYUIECTBeH:
HBIMH TPYAHOCTAMH, CBA3aHHBIMH C XpPaHEHHMEM MKMJAKOTO BOJAOpPOAA
NP HU3KHX TEMIIEPATYVDEX, CIAg/AyeT IIPeAllOuecTh IEPBOE H3 9THX
TOIIJAHE.

[lo Bonpocy O BJAHAHMM IJIOTHOCTH HA BLIOOp TOPHUEro MOMKHO
BBICKA34Tbh CJAeAVIOUlHe 001He CcOOOpAKEHHUS.

Ecay mokpeiBaeMan CaMoJJeTOM JHCTAHUHA S (AaFLHOCTB) NMPHOIH- -
3UTEJbHO TNPOMOPHHOHAALHA ‘TpeTbel CTeleHM MAaKCUMaJabHOH CKO-
pocTH noJera V, a 3Ta moCae 1584 CBSI3aHa O CKOPOCTbIo dcTedeHus C

G
M OTHOUICHHEM BECOB .  COOTHOLICHHEM
0
G
V=10443C+ Cln_0o
2G
(cMm. cTp. 143, paznena 3, ra. I}, To paibHOCTL OvAeT paBHa
G 3
s=const C? (lﬂ & —025 3 .
/
Taxkum 0Opa3oM, MpH PA3NUYHLIX 3HAUEHHAX C MQKHO JAOCTHTHYTH
OJHHAKOBOH JNaJbHOCTH, eCH IIPH 3TOM W3MEHHTh COOTBETCTBYVIOUIHM
~ G
00pa3oM BeJMUHHY &= .
Q

Ecny npoaudepeHiMpoORaTs 9TO PaBeHCTBO, npuHAMAan s, V it (G,
34 MOCTOSIHHbIE BLAMYMHBI, TO MOJYUHM

AC € AG

cCTV G-
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AG =
3aBHCHUMOCTb BLIPAZKEHUS G OT MaJoro upupaiieHus AE. 00®-

eMHOH KOHUeHTpauuy aHeprdn E. ymomer ObITh NMPHOIHKEHHO Bbipa-
eHa B (popMe
AG

- AE,
G —0’5.— .

Otcro1a

O
>
g

— . v,
\Y4 E

v
., P . C
TaK YTO B mpeicTaBiimed ocodelil nhTepec odaactu mpu  y, = 0,5

AC_ 1 AE

C 4 E

Takuy 06pa3oyM, B 3700 00JaCTH H3MEHEHHEe CXOPOCTH UCTEUeHHH
IPUMEPHO B 4eTbIpE Pa3a CyUleCTBEHHee, YeM VBEJIHYeHHE IIOTHOCTH
roproues cMecH.

[logobHele e coobOparieHUsT MO3BOJAT CcJAeJaTh CPaBHUTENb-
HViO OLI€HKY DAa3/MUHBIX roprodux. [Ipu 3TOM caeAyer HCXOAHTb OT
CTAHJAPTHOI'O FOPIOUEro, HANPHMED, OT KAKOro-AHG0 yriaesozopoja B
CMECH C KUJAKUM KHCJIODPOJAOM, C OIpPe1e]eHHbBIMH 3HAYeHUSAMU BeJau-
ynHC n Ey . C noMoUbI0 3THN YMCAOBBIX 3HAUeHUH AJA CTaHLapTHOTO
TOpIOYero M cOOTBeTCTBYIINHX 3HaueHuit C, u E,, Apyroro roprpouero,
CPABHHBAEMOrO CO CTAHJApPTHLIM, MOMKHO COCTaBUTL KO3(uIHeHT K,
X2DaKTepU3VIOUIMI AOCTOHHCTBO TOPIOUEH cMecH:

3
14V
s, |c¢ Ev,
K="S—|7C"~ G _pgos
In G 0,2
WM TIPH %:10

E.\ P
[2,746—111(1 + E_\T)] C,8
K= 8650
I'opeHHe OKTaHa B KHCJAOPOAe NMPEeACTaBAseT co00H THMHUHYIO pe-
aKUHI0 YIVIeBOoa0poaa

CH,g 4 121, - O, =8 CO, -+ 9H,0 + 2587 kan/kr.
Ilpu atoum

Cin = 4655 M/cex.
[lpuBenendas BbiclIas TEMJIOTBOPHAs CIIOCOGHOCTb CMeCH OTHO-
cutest k 0° K.
U3 puc. 23 MoxHO yOeauTbhCsl B caeAylol[eM. Y MeHblIeHHe 3TOH
BhICIIEH TEIJIOTBOPHOI CMOCOGHOCTH B pe3ydbTaTe MOTepb, Bbi3BaH-
HBIX (husnueckuM pacnajieHHeM (pa3beJHHeHHeM) MOJIeKy (NaBJeHHe,
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fecATnyinoil AGrapUm RaBlEHnn Pg B RIMOCHEpar

Becnonesnan aat-
para vanna Ka ¢ k-
3uyecHoe pacna-
Rexrne monenyn
(Hanp. rennova
nenapeHun)
YcaoeHo none3-
Has 3aTpaTa ren-
na Ha xMmuyeckoe '
pacnapeHme mone-
Kyn(vtennova grc-
coumayuu)

Noneanoe tenno-

? copepHanne

Puc. 23. Ten1ora ucnapeHus, Temiora AlCCOMUAI(, TEILIOCOAEpXKanne, TeopeTHYe-
CKasl Il MaKcHUMaJbliasi CKODCCTH HCTeyeHus H MoKasarelb aAnaGaTel NMPOAYKTOB
CFOpaHIIs OKTdHA B KHCJIOPOJE B YCJOBUSX CTATHYECKOTO PABHOBECHA



scnaperHne), cocrapasier 9,1%. Ilotepy, saBucAlllie OT AaBJACHHA M
BOSHHUKENIHE B pe3yabTaTe XHMHUYECKOrO pacnaleHnsa (Auccouua-
UHH), TIpH TaBleHHH NpCAYKTOB cropanus 100 aT coctaRaanT 34,5,
TakuM 00pa30M, NPH VKA3aHADLIX YCAOBHAX K. Tt A KaMepbl CCOpaHuA
cocrapisier T = ‘;j:' =0,565.

3ra AparpaMma /4 rOpeRus OKTaHa NMPH passiHuHbBIX JaBAeHHAX B
KaMepe CropaHus, TaK Ke Kak M MOGISAVIOUIHE JHArPAMMBI 4 Tad-
JHIBL A9 APYTHX BHIOB TOPIOUKX cMeced, coctaeaena M. [lrtefiHoM ¢
VUETOM BCEX NIPOAYKTOB AHCCOUHALMM TIPH AONYIUIEHHH, UTO B KaMmspe
CropagHsl yCTAHOBHJIOCH NOJHOe (DM3HYECKOe U XHMMHYECKOe DaBHO-
necue, KpoMe TOro, IIPH MX COCT{BJAEHUH OBIAGC NDPMHATO, YTO DaClLIH-
perHe TPOHCXOAMUT A0 BHELIHET O JAABJCHMS], DABHOTO HYTIO, NIDH TOM
THIIe TIOTOKA, KOTOPBIA ¥ Hac ONHCcaH IIOA pybpukoi «Cayuai 2».

Kpome BeJHYHWH HH3WIEH TEMIOTBODHOH CIOCOOHOCTH cMecn
(E—Rs,), Tennocoaepxanus J,, Temneparypnt 8 kamepe cropanua T,
TEOpeTHUeCKOH H MAaKCHMaJAbHOH CKOPOCTH HCTEUEHHs B 3aBHCHMOCTH
oT Jorapudma JaBAeHMA B KaMepe CropaHus, Ha rpadwkax JxaHul
COOTBETCTBVIOULHE CPEJIHHE SHAUCHHA BEJIWUYHHBI # [IDH PACCMATDHBAE:
MOM CJAVUae DACLUHDEHHA.

Kpome Toro, urobbl moxasalb INp2iesl BO3MOMKHBIX KOJeOaHui
REJAMUMHBI 2 NPH APYIHX CAYHAAX (THNAX) MOTOKA HJAH TIPH JAPYTrux
JaBJIGHUAX HA BBIXOJE W3 COMIA, Ha IpadHKH HaHeCeHBl €me JBe
KPHUBLIE.

OnHa. M3 HYIX J1daeT TNOKA3aTe b aAnadaThl JAsi COOTBETCTBVIOMIINX
VCIOBUH B KaMepe CrOpPaHHA W ABAAETCA HMXKHEH rpaHuleH, JApyraf,
Ha KOTOPGH HaHeCeHbl pacteTHble BEIMUHHLI # IJS BTOPOTO CIVHad
(THTIa moToKa), ABIAETCA BepXHeW rpaHHued.

Baxuasn 145 modera JdedcTBUTeNbHan CKOPOCTL HcTedenuss ( Ha
prc. 23 ¥ HeKOTOPLIX NMOCAeAYVIOIIHX JHarpaMMax He H300pameHa.
JTa PeJHUHHA AJ5 CAYYasl TOPEHHS OKTAaHA vike Oblaa [pPHUEENeHa R
npeablIyIeM H3noeHHH. Ha3HaueHMeM e jauarpaMM SBJAfAeTCH B
MEPEVIO Ouepelb CPABHEHHE MeMAy COO0H pasianuHBIX BHAOB TODHO-
uHX cMeceil. TeM He MeHee, 3HOA MAKCUMAJNBHYIO CKOPOCTb HCTEUEHUS,
MOXKHO ONPedeaUTDh AeHCTBHTEILHYI0 CKOPOCTE HCTeYeHHs ¢ MOMOULIBIO

K. IT, 1. conna
o [ G N\
D~ (Cmax ) :

O0mui K N, A paxkeTHOro JABUraTeass MOMHO OINpeleJuTs 110

dhopmyae
C < )2 C 4 oz
i = 7y D == ('gi") . (E;;) = ( th) .

YrcTeHHas BeAHYMHA 3TOTO K. II. 4. AJs YACTHOTO cJaydas TOPeHMsA
OKTaHa NPH JABJEHHH B KaMepe CropaHus, pasHom 108 ar, onpejne-
JAAETCST CaeayiOUIMM o0pa3oM:

7 = 0,565 + 0,825—=0,465.
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B cOOTBETCTBHM ¢ HUKEU3AGAKEHHBIMH coo()pameHnﬂmn KaK B

’

3TOM BBIYMCJIEHHWH, TaK U B JdJdbHeHWeM, BeJduyHHA .COOTEBETCTBY-

dl‘ll
10125 COCTOSIHAIO NoJeTa, Bcerja Oepercs paBHo# 0,14.

B vcaoBusX nmoJdeTa BHelIHee JaBJaeHHe 32 KOPpMOH pakeTHOro 6om-
OapaupoBiKKa Bcerja Huxe 1 ar. [1o 31Ol npuunHe OTHOCHTEJNbHOE

1Y
najJesde NaBJIeHHs bﬁo_ NpH A4BJAEHUH B KaMepe CrOpaHMs, p&aBHOM, Ha-
m

npuMep, 100 ar, Z10MxKHO ObIThb 3HAUMTEAbHO G0bwe 100. [TpoAYKTHE
CropaHHst pacnpocTpaHsiioTcss (PaKTHYECKH MO Bced KOPMOBOH IO-
BepXHOCTH caMoJeTa, cocTapiasiolled okono 2,50 M°. DTO 3HAYHUT, YTO
OTHOUIEHHEe MJOLLAAHN cpe3a COoMJa K MJoWaid KPUTHYECKOr O CeyeHHs!
B TeueHWe Bcero nepuoja padoTbl PaKeTHOrO JBUrartels COCTaB.JaseT
oxkoa0 50. COOTBETCTBEHHO 3TOMY
:jj = IF -= 0,14,

m S0

Hapsiay ¢ geTajqbHO MCCAeOBAHHOH OCHOBHOH TPYNINOH rOPHOYHX,
NpeacTaBAsIOLIMX COOOH cMeCH yrijeBoJOpOoAOB ¢ KHCAOPOJA0OM, Cylle-
CTBYET elle JApyrasi rpynna TONJUB AJs pakeTHbIX ABurarenei. O6-
UMM NPHU3HAKOM TONJWB 3TOW IPYNIbl ABIAETCH TO, UTO OHH MNpEeI-
CTaBJSIOT 3JeMEHTbl, paCNOJNOKeHHble B EPBOM PAAY NePUOANYECKOH
cucteMbl. [Ipy ropeHHH B KMCJOpOJe OHM 00ecrneyuBarOT 3HAUHUTEJNbHO
HoJee BHICOKYIO KOHLIEHTPALHUIO SHEPIHHU B eHHHUILIE MACChl ¥ Y2CTHUHO
B elMHHIle 00bema, ueM yrieBoA0POAbI.

HMceaenopaHnl 6bl14 CIeAVIOUIHE PEAKLHH,

Be 4 0,5 o2 = BeO -+ 5920 -“2" npu 0°K

9B + 1,50, = B,O, + 4930 .,
9Li+ 050, = Li,0 + 4750 . .
2Al + 1,50, = ALLO, - 3920 . 16,13, 14]
H, + 050, = H,0 4 3900 .. "
Mg + 050, = MgO + 3330 ;

XapakTepUCTUKH TOpPeHHUS ATIOMHHHUS KW BOJAOPOJAA HAHECEHLI HA
rpaduky pHc. 24 ¥ 25 TakUM XKe oOpaszoM, KaK 3TO OBWIO CAenaHo
panee 451 okTaHa. Yro Kacaercst BaxHEHIINX XapaKTepUCTHK rOpeHus
NErKUX MEeTa/JJCB B CTEXHOMETPHUECKOH CMeCH C XKHUAKHM KHCIOPOA0M
NpU JaBJeHuH B kamepe cropanust 1, 10 u 100 aT, TO OHM CBeJACHH B
TabJa. 2.

Tab6anua 2

‘BeO B‘)O:] Li,O |AlLO. H.,O MgO

- - gt o

Bhicias TENIOTBOPHAA CIOCOBHOCTD

£ [ Ki\;q] .. .. 5930 | 4930 | 4750 | 3920 | 3900 | 3330



BeO 3203§Li20 AlOz| HO [AMgO
TenaoTa ucnapelus
KK
Rju[ 1<r_—] 5040 | 2300 | 2780 | 1290 750 3750
ITpouenthas BecoBast 1051 KOWICH-
CUpOBauHOi (TBCPOi 1111 KIKOIT)
thasbl npH laBacHIL: '
R 13,8 — — — 43.0
10 ar. . e e e e e 18,0 | — — — _— 48,0
00ar. « o« v v v v v ... 23,2 | — —_ — 54,5
Tenaocoacpxaine J, 89, or E mpu
CLBICHINL
lar. . . . .- ... 20,6 | 40,5 | 21,9 | 21,5 45,8 28,7
I0ar. » . ... ... .| 23,8} 46,7 { 24,1 | 24,4 51,7 35.0
100 at. . . . . e e e 28,4 | 51,4 | 27,0 | 28,1 59,7 44.1
Tesmnepatypa KnmeHusi mpi aasJjc-
mor Lar (°K) . . . 0 o ... . .| 3400 | 1990 | 1100 { 3250 373 3120
TeMmueparypa B KaMepe Cropaditsl
Ty (°K) npn pasaednic
lar. . . . . . ... ... 3400 | 6210 | 2350 | 3700 2950 3350
War., . .. .. ... . .| 3920 | 7010 | 2730 | 4070 3200 3970
190 T 4550 | 7680 | 3200 | 4700 3560 48350
% wan % npH HABICHIIL
Tar. . o o o o 0 0oL ~1,24/ 1,125/ 1,320 1,280 1,300 ,~1,11
War., . . . .. ... ... ~1,22 1,110 1,316 1.260 1,250 ~1.10
160ar. . . . ..o L. ~1,20; 1,100, 1,310 1,240, 1,220 ~1,08
Teopernyecxas CKOPOCTHL IICTEHCHIA
Coo (M/CER) v v v v h o o w oL 7050 | 6420 | 6310 | 5730 5720 5280
Crnax (M/cex) npn asacnii
lar. . .. . . .., ... 3200 | 4090 § 2950 | 2660 3870 2830
War. . . . ... .. ... 3440 | 4390 | 3100 | 2830 4110 3130
Wwhrar. . . . ... 3760 | 4610 | 3280 ! 3030 4420 3310

Ilpu pacuere atoit Tabauubl Ml IPeHeGPErad TEMAOTON NAABIEHHS,
KOTOpasi MaJa o CPaBHEHHIO C TENJIOTOH HCMAPEHHs, H YUYJIH Bce BO3-
MUKHBIE NIPOAYKTB! AMCCOLHAUMH B OKOHYATENbHOM COCTaBe MPOIVK-

TOB CropaHus.

Ilpouecc ropenns 6opa, IUTHs, alOMMHHA H BOJOPOJAA He OT.H-
1aeTcs yeMm-aubo CyUleCTBEHHBIM OT FOPEHHS YIIeBOJAOPOIOR,

(3



Bucuen TENNOTBOPHAR CNOCOOHOCTL 3920k Kan [ur
L .

241 3/20,:A1,0,

becnoneanan sarpata
Tenna na PHaInvecHne

pacnagesne moneuyn
' {reanota nnasnernf

8520 80 : M MC napeHua)

W

: o
7600, 70! A ‘ /

t I
{Hu=2wnn -ennoTsopHan cnocobKocTe n /

| | |

Baru

l Ycroeno noneavnan 3as-

Cth 1 ’ -/

6000

o
<

Para TennNna Ha ANMuNE
> CHOoEe DaCNALENNE Mis
nenyn ‘Tennnta ANGCCe

1
|
} unayunm
|

o
<
o
o o
« W NOKAZATCNL aawria
[+ )]
Q

I
)
[~
o
Q
o«
i)
=3
a
=
"
a
2 40005 4G
3 =
- <

©
= x
E 3000cc-)n 30
= o ” .
E ” MNoneanoe TENiIQe
: ; coAepanne
x z
b4 )
¢ 200006 20
3] Q .
9 z f
= o ‘

o
2 € |
2 1000~ 1 l
a =
Q =
= o
[ ®) =4 l

o o0 ; |
0 1 2 3

4 5
Aecntnunsn norapudiy pasnenun Po 8 atMocdepas

Puc. 24. Tenora ucnapeuwnsi, TenJa0Ta AHCCOIHMALNH, TEMI10COAEPAKAHIEC, TEMIEPATYPA,
TEOpeTIecKas U MAaKCHMAa1blad CKQPOCTII HCTEUCHHS 1l 0KA3aTeTb aAnabaTLl MpoIyK-
TOB CropagHs aTOMHHIN B KUCI0pU1€ B YCIOBISX CTATIYECKOrO DABHOBECHS

B To e BpeMs HEKOTODLIE M3 PacCMOTPEHHBIX BELURCTB, KaK, Ha-
npuMep, JUTHH H aJTOMHHMI, HECMOTPS Ha BBICOKYIO TEMJIOTBOPHVIO
CNOCOJOHOCTL HX CMecell ¢ KUCI0pO10M, HE B COCTOSIHUH 00eClneuuTh
BbICOKOH  MAKCHMAJbHCH  CKOPOCTH  HCTEUEHHsl, CBOHCTBEHHOH
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LecATuunbln aorapuPm dasnewus Po 8 atMoccdepax

Puc. 25. Ten10ra lCMapeHis, TEMIOTAa JHCCOUHALHH, TEMJIOCOIEPIKAHIE, TEMIepaTypa
TeOpeTHYECKAN H MAKCHMAJbHAst CKOPOCTH MCTEUEHHS H T0Xa3aTe b a1HalaTul NpoAyK-
TOB Cropamilsl BOA0OpPO1a B KHCIOpOJde B VCJIOBHAX CTATHYECKOrO pABHOBECHS
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YrJAeB0J0p0AaM. DTO 00nSICHARTCH NOTEPAMH B Pe3yIbTaTe UCIIapEHHUA
1 gucconuanuu. CoBceM HHaue BedyT cebs OepHa/iHit W MaruHi. [lpn
ropeHud OepUJNIHA BCJARACTBHE BHICOKOM TEIOTHI HCITADEHHS OKHCH
Gepuaans BeO apoiyKrb! cropaHHsi OKa3blBAIOTCH TOJABKO YACTHYHO
HCMAPEeHHLIMHM H 3HAYMTEILbHAA MX HacTh OCTaeTCHA B KHJKCM {TyMan)
HJH TBepAOM (NblAb) COCTOSIHHH. DTH YACTHOBI HE PACXOIAVIOT, CAE10-
BATEJAbHO, TEIJOTHl Ha cBoe Hcrnapenue. [To 310l npuuHHe, HecMoOTpH
Ha BBICOKYIQ TENJOTY HCMAPeHHA, NPH CrOPaHMH 3THX TONJMUB pa3-
PHBAITCH OUYEHD BHICOKHE TEMIIEPATYDDI, JOCTUIA€TCH OU€Hb BBICOKOE
TEITOCO ePKAHME U COOTBETCTBEHHO 3TOMY BLICOKAF CKOPOCTH HCTe-
UeHHS Cmax. TBEPALIE M s HAKHE YACTHIBI B NPOLVKTAX CTOPAHMA 3THX
METAJIOB OKA3bIBAIOT CHIBHOE BIMSHHE HA paciudpeHne 00LleH Macchl,
HTQ HAKAAILIBAET CBOH OTMEUATOK B CMBICAE YMEHBIIEHHS BeJAHUHHbI
noxasareds ainadartnl. BelnunHa sTOro mnokasatenas x obLIelt Macch!
MPOAYKTOB CCOPD2HHA MOMKET ObIThb BBIYMCJICHA, €CJK H3BECTHBHI: BeCo-
East 80J5 raszoodpasdon (azul kg ,Becosas 40As KOHAEHCHPOBAHHOH
(xuaxoit uau teepaoi) (raspl K, M yIedbHad TEMJAOECMKOCTh KOHIEH-
cHpoBaHHOH (aspl C,. 2TH BeIvUHHB CBA3AHBI MEMKAY COOOH ciIe1y-
IOUIUM COOTHOIUEHHEM:

— ]{ Cpgas_L ki - Cf

% T
kg . v gas _}"kf Cf

rae

C Jo gus
ds — =
p gas '10

Jo gas
CV gas — T, —AR
B3STH [0 BTOPOMY CJAYUY3I0 DACIUHPEHHs!, T. €. PacUIMPeHHs I0 1a-
BJE€HHA HA BLIXOAE M3 conia p, —=U.

EH
Kpupas T, npescrapiaseT OJHOBPEME@HHO KPHBYIO TEMIIEPATYD Ki-
nenus BeQ, Tak KaK TeMOoeparypa MaaMeHd LeAHKOM OPDAHHYEHA TeM-
nepatypoit kunenus BeO.

[lpu ropeHHMH MATHHA, HM31IAA TEIMJIOTBOPHAS CNOCOOHOCTD KOTO-
pOI'o TPeACTABISET OTpHLUATENbHOE UHCIO, B pe3yabTaTe BLICOKOr(
COAePHKAHAA KOHAEHCHPOBAHHOM (hazpl MOJYHAIOTCA OUYEHb BLICOKHE
reMIIePATYPhl H TEIIOCOAePIKaHHsT o0llel Macchl TNPOJAYKTOB Cropa-
£HSI, 4 TaKMe OCOOEHHO Majble 3HAYEHHST NI0KAa3aTeas x. B 3ToM cayuae
NPOAVKTBI CrOpaHus ObICTPO TEBAIOT BHJA ra3a HJIM Oapa ¥ HX CBOI-
cTBA NPHOMHKATCHA K CBOMCTBAM ropsueil JaBLL

Ha ocuoBe NpHBEeACHHLIX BeTHUHH MaKCHMATBHON CKOPOCTH HMCTe-
HeHHA MOKHO NOJAVYMTH BEJIHUHHBI AEHCTBHTEIBbHOH CKOPOCTH HCTEUE-
HHA A8 JersUX METANINB. 2TH BeJHYMHBI TIPHBEJEHBl HHMKE JAA 1a-
pJeHus B KaMepe cropaunua B 100 ar.

[Ipy 9TGM BeIHUMWHA K M. 1 <OMJA B3ATA HAa OCHOBE BLILETPIiEe-
JeHHBIX 3HAUeHUt # B COOTHETCTBHH € 3ABHCHMOCTBIO
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) ED ()

L 2 C . Po
dy/ T Chax . ®—1

&
npH BelUMHE - = 0,14.

m
CaexyeT HMCTb B BHAY, UTO 3HaYEHHE % NPEACTaBJASET [OJbKO Mep-
BOe NpuOJAMIKeHHEe C HEKOTODPHIM H3GBITKOM H OTOOpaxaeT CpeaHiol
seanunny Mexay T, n O 8MecTO cpelHe#d BeJHUHHBI MEXIV TouT,,
xKoTopad JA0/KHA Obla Obl JlaTh HECKOJbKO MeHee OJaronpHsiTHbIE
pe3y.JbTar.

BeO : = = 1,20; 1/711) = m = 0,844; C = 3170 mjcexk
B,0,: » = 1,10; 0,690; 3180
Li,C : = = 1,31; 0,925; 3030
A1,O0ys #» = 1,24; 0,880; 2670
H,O : = = 1,22; 0,865; 3820
MgO: % = 1,08; 0,630; 2210

[IpudanKeHHAsA CPeAHAS BEJIHUHMHA % /s OKTaHa cocTasaseT 1,255
u cootBercTByeT BeanurHe C = 3120 m/cex. Bee 3TH BeaMUMHbBI Gy VT
MCHOAB30BaHbl 1IPH JajdbHEHIIMX CPABHUTENbHBIX pacueTrax.

B pakeTHOH TexHHUKe HAapAAy € JACHCTBHUTEJIBHON KOHLEeHTpauHcih
2HEPTHH B eJMHHLlEe MacChl (MACCOBON yJAEJMbHOH 3HeprHel) uMeeT Bax-
HO¢ 3HAueHWe JAeHCTBHTe/]bHAasi KOHUEHTPAlUWsl 3SHCPrHH B eJHHMLe
obbema 0aka E. (o6beMHas yaeabHas sueprus). 3TH BeJUUHHBI OlIpe-
JIeJSIOT pa3Mepbl 62KOB JIJs TOMJHMBA M HEOOXOAUMYIO MOLIHOCTL Ha-
coca. Kpome rtoro, or BeauunHul E, 3aBHCUT Ko3(HUMeHT AOCTOHH-
crea K.

Bepuaanii ¢ KHAKHM KHCAOPOAOM . . . . . E, =1580 kkaa/am3 K = 1,23
Bop ¢ MHAKHM KHCIAOPOAOM . « . 4 « « « 1640 s K=1,27
JINTHH ¢ KHAKHM KHCJAOPOIOM . « o + o + o 820 » K = 061
ATIOMHHHA C XHAKAM KHCJAOPOAOM « .+ . « - 1390 " K = 0,68
Kuaknit BOaOpOA ¢ XHIKUM KHCAOPOIOM . . 780 » K =1,22
Marnuil ¢ XHIKUM KHCAOPOAOM . . 840 » K =025
CrazapTHble 3HaueHHs AAA OKTaHa (rasoias)

C KUAKHM KHCAOPOAOM « o . v o « & o 1240 s K=100

OTH AapHble OKOHYATEJNBHO CBHJAETEAbCTBYIOT O TOM, UTO H3 TOI-
JHB BTOPOH TIpynnbl TOJbKO OepHAMHH, OOD W KHIAKHH BOJAODII
HMEIOT IIpeMMyLIecTBA Nepej YriaeBOZOpoJdaMHu. K3 HUX Oepuaauit n
GOp B ycaoRMAX, XOTOpble MMEIOTCH NPH XPaHCHHH, ABJAAIOTCSI TBEp-
AbIMH TeJaMH, TaK YTO IOAAUy UX B KaMepy CrOPaHHUs BLICOKOTO ia-
HJ«:‘_HHH PAaKeTHOro ABUrartedast oCyleCTBUTb HEJb3. Eciu noneiTaThest
IPEO10aeTh TPYAHOCTH NOJAYN NMYTEM NPHUMEHEHUA 3THX BellecTB 3
EXie NPOBOJOKM, MOPOIUKA (MBIAK) K T. A., TO VAEJbHLIH 00beM NpH

5 3ak. N 1180c 65



NpaHeHUH HX B 0aKe yMeHBIUMTCH HACTOJABKO, 4TO NPEUMYLLECTBO HX
coiaeT Ha-HeT. [IpumeHeHHe e 3THX BeLleCTB B HUJIKOM COCTOHHHH
OTNagaeT BCAeJCTBHE MX BLICOKOW TeMNlepaTyphbl MAaBJAeHHS.

Takum o6Gpasom, XKHUAKHA BOJAOPOJ SABJAAETCA €RUHCTBEHHLIM Be-
HIECTBOM M3 BTOPOH TPYNNLl TOIIHB, KOTOPOE MOMET KOHKYDHPOBATS
¢ yraepogopozamu. OAHAKO ero npesocXo/AcTBO (Ha 22%) Haxm yrae-
BOAOPOAAMH MOXHO elle OCNapHBaTh B CBA3H ¢ TeM, YTO HA OOBIKHO-
BEHHOM CaMOJIETHOM MeTaiAAnueckoM Oaxke npd TeMmnepaTtype #HIKOMG
BOJ0OpPOAA NMPOUCXOIUT KOHASHCALHA OKpYRaUlero Bo3dayxa. Beaea-
CTBHE 3TOrO, €CJAM He OyI¢T NPHHATC OcoObiX Mep, CKOPOCTh :icna-
PeHHA BOJAODOAA YBEJWUMTCI, A TAKXKE MOTYT BOSHUKHYT: HEIPHATL-
HOCTH a3pPOJAMHAMHYECKOTD NapakTepa. HeB3upas Ha 370 OOCTOATE/Ib-
CTBO, BCJEJACTBHUE JIErKOCTH IIOJYUYEHHUA H HEKOTODBIX JPYIHX KAueCTs,
JIPHCYIUX BOAOPOAY, KOTOpble OvAVT noapoOHee DACCMOTPEHH B
JadbHeHdIleM, NTpHMeHeHHe €ro B KaYeCTBe TONAMBA A7 pakeTHHIX IBH-
ravefelt HmeeT 0OBIUME MEPCIEKTURHI,

[Nuckoaeky BeutecTBa BTOPOH rpynnsl 00JaJal0T TOALKO LKe3payH-
TETLHLIMA NPCHMYILECTBAMH TNepea VIJIeBOAOPOAAMH WIM COBCEM HE
HMEWT NPEHMYLIECTE, CASIYET PACCMOTPETH eIle OAHY BO3MOAHOCTD.
3Ta BO3MOIKHOCTb 3AK/IHUACTCA B HCHOJIb30BAHHM KOMOHHAUKH H3
TOMIMB 0OeUX IPYNI, HANIPHMED B BHAE METANIHYECKOH JUCIEPCHH B
MUHEDAJbHLIX MAacaax.

Taxue aucnepcHy COBMEWAT B ceOe NPEHMYLLeCTRA JerKOCTH Do-
lauy {BO3MOKHOCTE 3(QDPEKTHBHOTO HCMOJLIOBAHMS HACOCOB) C BiI-
COKOH 00BheMHON yaAcabHOH 3Hepruef, no3BoJAs, TakuM ofpa3oM.
VMEHBIIHTE 00BbeM OAKOE ¥ MOINHOCTB Hacoca. Kpome TOro, B HEKO-
TOPHIX CAYYAAX OHU OOHAPYIKHBAIOT HEOKHJIAHHOE CBOHCTBO, HMEHHO
60Jiee BLICOKOE TEIIOCOACPMHAHME, UM HMX KOMIIOHEHTH! YraAez010-
PO M Jerkdil MeTasm, B3AThie B oTAedabHocTH [30).

LIMKABl TOpeHUs CMecel aTIOMHHUI—KUCHOPOL H OKTAH—KHCAOPOX
HpH AAaBJACHHHM NPOAVKTOB cropavud B 100 ar HaneceHul HA odulwii rpa-
uk puc. 26. CpaBHeHHe KPURLIX JaeT BO3MOMXKHOCTE OOHAPYKUTH
HHTepecubld (AKT, 3aKMIOYADUWMACA B TOM, 4TO TE€MINepartypa, paspi-
BAIHAACH IIPH FOPEHHM OKTaHa, pasHas 3700° K, B xpyrasix uudpax
Ha 830° Huike, yem Temnepatrypa ucnapenus AlQO,.

CaenaeMm ACNyuieHHe, UYTO NPH OJHOBPEMEHHOM CrOPaHMH OJMHA-
KOBOTO KOJHYECTBA CTEXUOMETPHUECKHX cMeceli OoDOHX TONJIMB, OK-
TaHa H aJKOMHHHAA € KUCHOPOJOM, TPOUCXOIMT TeMa00OMeH MeKAy
BCeMH MOJVIEKYJAMH, NPAKTHYeCKH c3000MAHBIA OT peaakcanuu. Jdanee.
MDUMEM, UTO 3aMETHOTrO XMMHYECKOTO B3aHMOJAEHCTBHA TIPOLYKTOS
Cropadus 000OHX TOILIMB HE NPOHCKOMHT.

U3 paccmoTpenns oG0OHMX HHMKAOB ¢ OUEBHAHOCTBIO BBLITEKZET, UTO
TpH COOMIOIEHHH 3THX YCJAOBHH 3HEPrUs AO/KHA NMEPeXOANTh OT OO
€€ BBICOKOrO TEMIEPATYPHOrO VPOBHHA OKHCH antomuHns AlO; K 60-
Jee XOJNOMHLIM NPOAVKTAM CrOpaHus oKraHa. [locienuue 6yayT Ha-
TPEBATBCA 34 CUeT TEMJAOTHl AMCCOUMANMM W TeIJOThl HCNAPeHHA
TIPOAYKTOB CTOPAHUA ATFOMUHUS A0 TEX NOP, NOKA He Oyaer AOCTHT-
HYTA TeMTepaTvpa kunenus {Hcnapenus) oxkucu amowuuns AlO,, pas-
rasg 4530° K. B pe2vabTaTte. KOrda TeMIepaTypa ypaBHAeTCH, none3Hoe
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Pnc. 26. Jlnarpamwma: sueprug—reMnepatypa st TOPElNST aJTIOMHHHS B KIHCJAODOJC H Yr/eBOAOPOA2 B KHCAOPOAE,
B CTATIHECKHX YcJ10BHAX npu Aasaenny 100 ar



TeIIOCOAePIKAHHE TIPOAYKTOB CrOPAHHMA OKTAHA 3HAUMTEJLHO BO3pa-
CTET, B TO BpeMsl KaK B TEMJIOCOJAEDKAHWH NIPOAYKTOR CrOPAHHA a0~
MUHHSA 33aMETHOTO HM3MEHEHHs He NPOH30HIET.

Taxkum 06pa3zoM, TeMJIOCOJepHAHHE W MaKCUMaJbHAas CKOPOCTh
HcTeueHHs1 TAKOH 70-IIDOUEHTHOH AWCIEpPCHY AJIOMMHMA B OKTaHe
OKAa3LIBAIOTCA OOJbIIE TeX e BeNWYMH, B3ATHIX LT KAMAOIO H3 HHX
B OT/JEJILHOCTH.

M3 ua10KeHHOTO MOMHO CIeJaTh BBIBOJ, UTO KOMOHHHPOBAHHME
TOINIMBA 0OJAJAI0T CAEAYIOUIUMH NPEHMYLUleCTBAMU:

1. TeMnepatypa NpOJYKTOB CrOpaHHA AHCHEPCHH He SIBJAALT-
CH MPOMERKYTOUHOH TEMUIEpPATYypOH, Jexaulel BOJAM3M CcpeaHed
MeXJY TeMIepaTypaMmy I[POAYKTOR CrOPAHHS €JWHHYHBIX KOM-
noHentoB. BoJee Toro, oduana TemMnepaTypa NpOAYKTOB Cropa-
HUS JAIOMUHMEBOH AUCIIEPCHH JOCTHraeT TeMIeparTypel Hcnape-
HuA AlOs HeoOxonumas 148 TAaKOrO NOBLIUIEHHS TeMIIEPATYPHI
3IHEPrus IOJAYUYaeTcs 3a cueT OecloJesHON TeIIOTH JAUCCOLHa-
MK ¥ MCIapeHHs.

2. B peayJanTaTe yCTAHOBJEHHA OOUlell Temneparyphl TpH
Tenaoo0MeHe MeXay NPOAYKTAMH CTOpAHUA KOMITOHEHTOB JHMC-
NepCHH yMeHblIaeTcd H Oe3 TOro HedOJbLIAA JTHUCCOLHMAUHHA
A1,0,.B3T0 ke BpeMs IUCCOLHAUKSA TIPOAYKTOB CTOPAHHs OKTaHA
3aMeTHO yeeJaHuupaeTcd. ChaeACTBHEM 3TOTO ®BJAACTCH BO3pacTa-
:.;g—z NPpOAYKTOB Cro-
panusa. Ha rpadyke 370 BoIpakaeTcss yMeHbLIEHHEM HAKAOHA BCT-
BH DACLIMDEHHS TOJOTDPETHIN NMPOAYKTOB CropaHus oxrana. (36a
3TH OOCTOATENLCTBA OOVCIORIMEAIOT VBEJMUCHHE TeINaocolep-
HAHHA J=¢c, T.

Jlanee ciaeayeT 3aMeTHTh, UTO HAMOOJbLIAA BEJIHUMHa MOJIydaeTcst
He AJasi 70-IpOUEHTHON AWCHEPCHH, CAYYAHHO BHIOpAHHOH B Ka4ecTBe
npuMepa H Jawiled OJHHAKOBROE BeCOBOE KOJAHYECTBO MPOIYKTOR
CropaHus OKTAHa M AMOMHWHHA, a IPY JUCTIeDCHH alloMHHUA B OKTane,
cOdepHKallel TAKOE KOJWYECTBO aldIOMHHMSA, KOTODOE KaKk pas AocTa-
TOUHO [AJ5! HarpesaHHs Beell Macchl MPOAYKTOB CrOpaHHA A0 TeMile-
patypel ucnmapedds Al,O, Toraa BbICLIASA TeNAOTBOPHAHA CIOCOGHOCTD
ANOMHHHA OYIeT TOAHOCTHI0 HCIIOJB30BAaHA (e3 3aTPATH TEIA HA
#CnapeHue OxucH, BulUrphlll 3a c4eT TemJOT JAWCCOIHALHH H HCId-
penns Al,Q; neankom Oy aeT HCIIOMB30BAH Ha y3eaHYeHHe TeIIOCO ep-
KAHHA M AMCCONMHALUMIO TIPOAVKTOB CrOpaHHA OKTaHa. Taxoe o1TH-
MaJbHOE COOTHOLIeHHe Of2cneynBaeTcs AHcNepcHed amOMHHUA B
QKTaHe, cojepxauen 60,59% aJTHOMHHHA

Te e coobpaeuus MOTYT OHITH PACHPOCTPAHEHE! Ha JHCICHCHH
OCTAJbLHBIX JerkHX MeTasaoB. Ha puc. 27 npuBeaeHnl BamkHeue xa-
PAKTEDPHCTHKH TOPeHUA JUCNepcHi Gepuiand, Gopa, AMTHA, aJloMHAHHA
W M4rHHM#a NpH JaBleHud B kamepe cropanusa B 100 ar. Ha stoum pu-
CVHKEe HaHeCeHbl B BHJe rpapuKOB CAEAYIOWHE REMAHUHHM MLKCHMAAD-
Hasi CKOPOCTb HCTEUEHHS, CPeJHMH ITOKa3zaTedb a41HadAThl, AeHCTBH-
TEeJbHAS CKOPOCTh WCTEHE€HHA B ITOJETe H KONMPHUIIHEHT J0CcTOHHCTRA K.

HHE CpeAHeH YAeJbRHON TEMIOeMKOCTH ¢,
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W3 rpadukoB BHIAHO, 4TO HEKOTODBIE BeLeCTB3, HMMElUlHe TeM-
neparypy KHIEHHA OKHCJIOB HHKE TEMIIEPaTyPbl NPOAYKTOR CTOPAHHSE
OKTaHa, He NPOABAAIT KAKCro-audo CrneuHpHYeCKOro AeHCTBHA TIpH
NPHMEHEHHH HX B BHAC I{HCHEPCHH. K Takum B ECTBAM OTHOCHTCH
6op U autHit. Jlaa HuX KpuBble H3MeHEHHA Cmax, % H C He HMET
MaxKCHMyMa. 310 FOBOPHT O TOM, HTO JAHCOCDCHA He 1IMEeT HHKAKHXN
NPEHMYLILECTE NIEPe] JAYYIWHM H3 CBOHX KOMIIOHEHTOB, B3ATEIX B OT-
JeJibHOCTH. HTo KacaeTca Depuaauns, afiOMHHHA W MarHus, TO Xapak-
TCPUCTHKKM MX JAHCIEePCHH NPH ONTHMAJIBHOM COCTARE CAeAYIOLHE.

Hasa aucnepcuy OepHAAHA—YyraeBOI0PO, cojepkaweit 38 Beco-
BLIX NIPOUEHTOB MeTaAJdA4,

Cinax = 4100 mjcek; »=1,20; C = 3400 m|cex; K=1,51;
Eyv=1557 ukan|[awms

A gucnepcHu amiOMHHHH—VTIAEBOAOPOA, cojepiaileii 60,5 Be-
COBBIX NIPOLEHTOB MeTalla,

Crax — 3760 mjcex; » = 1,189; C = 3140 Mm/cex; K =1,14;
Ey = 1453 xxaa/am®,

i AucnepcHi MarHMi—yrJaeBo0po, cojenxaiiei 60 BECOBHIX
NpOUeKTOB MeTaJJa,

Crax = 3725 mfcex; »=1,171; C = 3080 m/cex; K=1, 00,
Ev = 1330 kxan/am®.

[logeoasA UTOrH, MOXKHO CKa3aTh cAeayiOLLee.

Hucniepcds MarHia B YIVIEBOJAOPO/e He MMEET HUKAKHX TIpeHMy
Hi€CTB MEepes YHCTBIM YrAeBofopoaoM. Jlas altOMUHUA H OepHimis
CYLLEeCTBYET IUUPOKasA 00JacTb COCTABOB JAUCTepCHH, 00AaTaroilnx
NPEHMYLLECTBOM Nepe yraesojopojamu. [Ipu atom 118 nepBoro vae-
JHueHHe Koa(dHIHeHTa JOCTOMHCTBA JOXOAHT J0 14%, a1 BTO-
poro—a0 51%. B cBA3KH ¢ AOCTYNHOCTBI) AJHMHHHA €ro JHUCIIEDCHH
paHblue HalayT cefe NpMMeHeHHe B TOH ©OJAcTH pakeTHON TEXHHMKH,
KOTOpdaa OOCAYMHBAET BOSHHBIE LETH.

Uto Kacaercd JHCIEPCHH ¢ OepHIAHEM, TO MOMKHO NPeINOIaraTh,
YTO OHYU OYAYT UCNOAB3OBATHCA AJA CNELHAJNBHBIX Ledeil.

Bce npuBeieHHble 3JeCh MCCASJOBAHHUA KACAKTCA TOJBLKO CTEXHO-
MeTpHueckux cMecelt. Takus 0o0pa3oM, BO3ZMOXHOCTE NOJYUYSHHA VY-
wHx 3HadeHHd Beauund K 1 C npu ApyruX COOTHOWEHHAX TONIHEA H
KHCJAODOAA HE WUCK/IOYALTCH.

[Toayuenue 60-IpOUEHTHON AUCTIEPCHH aJOMHHHA B rasciie, cro-
COOHON COXPAHATE CBOK NPUrOAHOCTE HA TIPOTHKEHHHM MHOTHX He-
AeJlb XPAHCHHS B HENOJABHMKHOM COCTOSHWH, pazpadoraHo X, Tpo#hu-
mem 1 2. PyccepoM. 3Ta pucnepcHa JONYycKaeT BIIOJHE YAOBAETBOPH-
TeJBHYI0 T0Jady C NOMCIILI0 UeHTPOGEIKHBIX HacocoB. [asa noayuc-
HAA YCTOWYHBOH AHCIEPCHH HMH NPEeAJOXeHn! 1Ba CAeAYIOLLHAN MeRo-
IPUATHS:

1. Hosbienrne BASKOCTH Ta30MAA NYTEM DAacTBODEHHUA B HEM
pa3avMHBIX BeUiecTB, KaK, HAmNpHMep, MeTaalHueckKux codeif




AHPHDBIX  KMCJOT, BOCKA, KHDOB, KaydyKa M MHOTHX JPYIHM
MCKYCCTBEHHLIX HpPOAYKTOR. XOpOHIHE pe3yabTaTshl [MOJAYUeHDL
OBlIM ¢ HATYDAJbHEIM H CHHTETHYECKHM KAay4VKOM M CXOAHBINM
€ HAM BBICOKOTIOIHMEPHIOBAHHLIMM YT I€BOJO0PO/JaMH—ONIIAHN0-
J1aMH.

Onnavoasl 061aAal0T TeM IPEHMYLIECTBOM, YTO OHH ABIA-
OTCH YHCTBIMH YIVCBONOPOJLAME W He COJIepKAT HHKakoro oOad-
dacta. OHu 00.aJa10T BBICOKONM TENJIOTROPHOI CNOCOSHOCTBIO H
CropamwT MOJAHOCTRI) §e3 OCTaTKa.

2. ¥YveHblleHHe pa3mepoOB UACTHUEK AJIOMWHHEBROH TNbliH
NMPH BO3MOXHO OOJbUIEM YMEHbIIEHHH TTOBEPXHOCTHOrO OKHC.Ie-
HHAl, TAK KaK IPH YMEHbIICHHH BeJMUMHDLE UACTHI OJ1HOBPEMEHHO
YMEHBIIAETCS CKOPOCTb OCAMEHHS, 4 TAKMe B OOJbLIMHCTBE
Cay'aeB YMeHbIIAaeTcsl BA3KOCTh. [IpM OOJBIIMX KOJMuUECTBAX
METANNA MU3MEJAbUYEHHE C NOMOILUBK YJABTDA3BYKA, TMOBHAHMOMY,
HEIKOHOMHMUHO, NMOITOMY H3MeJb4YeHHEe JO0JKHO NPOU3IBOTUTLCS
B LIAPOBLIX MeJbHWIAX B aTMocthepe azora.

B cpA3H ¢ npHMeHeHHeM KHAKOTO KHCAOPOAA B KadecTRe KOMNO-
HEHTA BCEX PACCMOTPEHHBIX TONRAWB /% DPAKETHHIX JIBHUATEJNEd <pa-
HEHHE O4YeHb OOJBIUIMX KOJAHUYECTB €ro BhIPACTALT B CEPbe3HVI0 IIPOS-
aeMy. baaroaaps HH3KOi#T Temnepartype KunedHust kucaopoda (—183°C)
HEIpepPbIBHO ITOTAOLIAEMOe HM M3 SoJee TeNI0TO OKPYKAWLLCTO Npo-
CTPAHCTSA TENJO NMOALEPHKHBAECT €ro BCE BPeMS B COCTOMHHHN Kuile-
nus. lpy 3TOM noraouwleHHast UM 3HEDTHS CHOBA OCBOOOMKIAGTCS B
34A€ TEMNAOTE UCNApeHHd, pasHON 31 KKad/Kr, a HEHCNAapPHBIUAACH
HacTh MOJAEPKUEBAETCA NIDH TIOCTOSHHON TemmepaType. Hekeaartean-
HOe McnapeHHe MOKeT ObITh VMEHLUICHO NYyTeM OTPaHHUYSHHMA KOJH-
YECTBA TEMJ4, MOCTYNAKWINEro H3 OKpYMKAalouleHd cpelbpl. ITO TemnJw
HOCTYNAET I'IARHBIM 00PA30M Uepe3 CONPHKACAILUIHECH ¢ KHCIOPO 103
credxu cocyaa. IToaToMy B KauecTBe MEpPsOro MEPONPHATHA A CO-
KPAlLEHUH HCIAPEHHUS HANPAIIWBAeTCH YMeHbIIeHHe TTOBEPXHOCTH CMO-
UEHHBIX #MAKOCTBIO CTEHOK COCYA. ITOTO MOMKHO HOCTHTHYTL TV TCM
XpaHeHUsT BCEr0 3aMACA KMCAODOIA B OJHOM OaKe M NPUIZHHS 3TOMV
Oaxky wapoolpasHoi ¢opMbl. TenaoBoil NOTOK yepe3 YMEHBIIEHHY N
TAaKHM 06paz0M /10 MHHHMYM: [TIOREPXHOCTE MOXKHO ewme (oJee CHH-
SMTh, IPMMEHSST PA3JMUHBIE CMOCOOBl TEIVIOBOH H30/fUHH, B UaCTH)-
CTH € IOMOULBIO PA3JHYHBIX TENIOM30JANHOHHBIX MAaTepHaaI0B. Cpedn
NOCAEIHHN XODOUIMMH CBOHcTEaMH 00aadaert pPbIXJABIA IIOPOUIOK H3
VIJIEKHCJIOr0 MAarHH$, JOCTATOUHO TOJCTHIH CJIOH KOTOPOTO AOdieH
JAaTh KejaeMble pe3VJabTaTbI. .

INpopepeHnas Ha npaxkTHre BeJHYHHA KOY(DHUHEHTA TEIJIONPOBOL-

KKada

HOCTH Mi 1 I A =0,027 - ————,Tlpnt
3TOrO MATEpHAaJIa COCTaBJsIET TOAbKO A = 0,027 - —= rpan 1P

TeMniepaTypHoM nepenage or —-20 xo —183°C B Teuedde 24 vacow
‘ICpe3 KaxKabiH KBAZPATHLIA METD TMOBEPXHOCTH OGaKa NPH IVIOCKOM
Cl0e HU3NJALUKHH TOJAHHON 1 M mpoiger 131 xaa tenza. 3To cOOT-
FETCTRY T HeRapesHio 2,67 Kr KHCJI0pPOoJa B CYTKH ¢ KaXI0rQ KBaipar-
HOT'O MeTpa MOBEDXHOCTH. .



Ha ocHOBe 3THX jpaHHEIX cOCTaBJeH NpHBRedeHHBbIH HA puc. 28 rpa-
(GuK. OB Jaer cyTOUHYIO NOTEPIO KUAKOIO KHCJAOPOAa NIPH XpAHEHHi
ery B 0aKax pas3iHYHBIX PA3MEpPOB €MKOCTBIO /0 MHJIIAMOHA TOHH.
KpuBble H300paKEOT NMOTEPHU NpH HIOJAALMH TOAWMKHOH 1 M, b M H
10 M. '

B rpacduke NpHHATLI Tak:Ke BO BHHMAaHHE NOTEPH OT 00BEMHOTO
TEIIOBOIO MOTOKA 4epez TOJLLY CTEHOK.

PeayibTaThl 3TUX NOJACYETOBR NMOATBEPAMJIMCL TIPH M3TOTOBJEHHH
OOABbIIOTO IKCIEPHMEHTAJIbHOTO COCYda AN JKUAKOrO KHCJAOPOId
BMECTHMOCTBIO 56 T M ¢ TOJLUIHHON H30JAUHOHHOTO CJAOS W3 YTVeKHC-
J10TO MarHug 2,6 M. 3TOT COCYA YCTAHOBJAEH HA aBHAUHMOHHON HCTH-
TaTeqbHOR CTAHUHM B Tpav3He M HAXOAMTCA B 3KCOJAOATAUMH € JeTa
1938 r. On coopyieH AKIHOHEPHBIM OOIIECTBOM IO HCNOJAb30BAANIO
raza B NpOMblIIIeHHOCTH bBepauH—bpuri.

ITOT, C TOUKM 3pEHHS TOTPeSHOCTEH PAKETHOH TeXHHKH, HeOOJb-
IO COCYA ABIAETCS 3HAUHTENbHBIM CKAUKOM BII€pe] N0 CPABHEHHIO
CO BCEMil NOCTPOCHHBIMH JO HACTOSALLErD BPEMEHH COCYILAMH A
SKHAKOTO KHcaopojga. HecmoTpss Ha moaHoe OTCYTCTBHE ONBITA pa-
GOTEI € COCYAAMH TAKHX pa3MepoB, 3TOT cocyd Oe3aynpeuHo padoTae
¢ MOMEHTA YCTAHOBKHM 10 HACTOSLIETO BPEMEHH.

KonuuecTBO HCNapAMOLWErocA W3 Hero KHUCJIOPOZa COCTAaBJAAET B
cpeanem 140 kr B cyTku. Conocrardasas no rpahky BMECTUMOCTE DAKa,
TOJILHHY €r0 M3CAAUWH ¢ 3TOH UU(pOoH, MOKHO yOeIUTHCH, UTO OHA
XOPpOLWIO COTVIACYETCA € PACUETHOM BeJAWUHMHOMH.

Pric. 29 npeacraeaser ¢rotorpaduio cocyaa, Ha KOTOpoH BMAHA
€ro UHAMHAPHUYECKAs BHeIIHAS 000J04Ka BRICOTOH 8,6 M M ¢ guamer-
pom 3,6 M. BHYTpH 3TO# cTaAbHOH 000JOUKH NIOABELIEH KHCIOPO IHbIEH
0aK M3 JaTYHH BMeCTHMOCTHI0 50 M%, uau 56 T MHAKOrO KHCIOpOoI1a.
BuyTpeHHee NpoCTPaHCTBO Meway 00O0JouUKaMyu ToaumuHoi 2,6 M 3a-
CBIIAHO PHIXJIOH TOHKONM NMOPOMKOOODAZHOH YTAeKHCAOH MarHeauerl.
Cocya UeauKoM NMOMEIUEH B NMOI3EMHOM MOMELIEHHH H JOCTYIIeH 19
0CMOTpa €O BceX CTOpOH. [ToMellleHHe UMeeT HODMAJBHYH TeMmIlepa-
TVPY norpeboB; KAKOro-iubo 3aMETHOTO NOHIXEHUA TeMNepaTyphl
0OO0HADYXUTb B HeM He yaaerca. Hapymnas oboaouxa cocyaa umeeT
HOPMATbHYI0 TEMHEPATYypy, Baara atMoctgepHoro BO3gyXa Ha HeH He
KoHIeHcupveTcs. Menapsiioutuites Kucaopos B Koauuectse 140 kr B
CVTKH colHpaerca B 0aJJOHBI W HCIIOJL3VeTcAd A9 padoThl HCABITA-
3 €3bHOH CTAHLHH M B CBAPOYHBIX MACTEPCKHX.

Ha puc. 30 npuBenena cxeMa cOCyZa-THraHTA HA MWITHOH TOHH
WHAKOTO Kucaopoaa. [Mpu ToawrHe uzoasuun 10 M U3 Hero Oyaer
ucnaparbea 13 000 kr kucaopoaa execyroudo. Taxim oOpaszoMm. 3ToT
cocyd, OYAVYH OJHAMKAEl HATIOAHEH KHCJAOPOAOM H OCTABIEH B IMOKOE,
NOJHOCTBI0 OCBOOOAUTCH OT HErO He paHee, yeM deped 200 qer. Henaps-
IONIHIACH IPH 3TOM KUCJOPOL MOMKET ObITh PeajqU30BaH NyTeM HanoJs-
HEHHA CTAJBHBLIX 0AaJTOHMOB M JOCTABKH HX NOTpeSUTLARAM.

BHYTPeHHHI UMJIMHAPHYECKHH COCYA W3 MEAHOro CnaaBa HMeeT
auamerp 103,5 M 1 BBICOTY, BKJIIOYAS BRINYKAble 1uuwa, 119 M. Huk-
HAR 4ACTh COCYAA MpeICTABRASET [IOJABECHOE AHO, BHCAUIEL Ha KOJbLE,
OKPYKAIQUIEM €e UHIHHADHUECKVIO TIOBEPXHOCTH. 3ITO  KOJBUO
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Puc. 28. CyToudbie noTepH OT HCMAPeHHA B GOMBLINX LHJIHHAPHYECKHX COCYyAaX H.1d
All1Koro KHCTOpOA2 npil pa3 JHUHHX eMKOCTH M TOJIIHHe C.J0% HeOpl‘aHH‘leCKOﬁ
TEIVIOBOR  H30. TR
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Puc. 29. Buemnuit pun 6aka ua 56 T HHAKOrO KHCJIOpOJa C CYTOYHRIM
nenapeynem 140 xr. Tommuxa H3oaauuu 2,6 M
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[HOKOYTCH HA HECKOJbKHX OINOPAX, BHINOJHEHHBIX H3 MaJOTENGIDO-
BOJHCTO MaTepHaia M ONHPAKIUKMXCH HA IPYHT.

BepXHas KpplIIKA NOJBELIEHA BO MHOTMX TOYKAX K BHElUHeH Cralb-
HOH 000.0uKke. BHyTpeHHss 0G0J0UKA OKPYKEHA CA0eM H3OJSLHH U3
PBHIXJIOH YTIVIEKHCAOH MATHE3HH, HMEIOULEH ¢ GOKOB M CBepXy TOJILIHHY
10 a1, a mod HUKHEM aHHWeM 15 M. ITOT M30JSLMOHHBIL CJA0H orpa-
HHYeH CHADYXH CTAALHOW 000J0YKOH, HMEHWeH JOCTATOUHYI XKecT-
KOCTh H NMPOUYHOCTh. Bechb cotya HAXOANTCHA B UMAMHADHYECKOM MOj-
3eMHOM Aeqe3008TOHHOM KOTJIOBAHE.

AMAKHI KHCAOPOA NOCTYNAET B COCVA Clesa M NoAaeTes ¢ NOo-
MOULIbIO BIVCKHOH TPYOBI, HAYILEH 10 caMoro JHa cocyna. Taxum odpa-
30M, BO3MYII@HHE HHIAKOro KHCIOpPOJAa NPH HANOJHEHWH CBOAHTCHA K
MYHUMYMY. B HaMBBICIIEH TOUKe cOCyla HAXOAMTCH ordopHas Tpyda
Aas raszoodpasHoro xucaopoga. INpu nomMowu 3Toil TpyObl HajX NO-
BEPNHOCTBI) JKMAKOIO KMCAOPOAA Bcerja MOMKET ROAJAEPMHBAThCH
HOpMaJbHoe aTMocdepHoe JaBicHue, KuakocTh orHupaeTcs M3 cAMOH
HUKHEH TOUKM cocvaa. Ha olHOH BbICOTe ¢ MecTOM OTHOpA MHAKOCTH
¥V CT€HBl KOTAOBAHA CNPABA NOMENEH HACOC, NPOTrOHAKIWHUA HUAKOCTD
34 BePXHHYH KPAH CTeHKHM KOTJIOBAHA K 0TOODHOMY OTBEDCTHH.

[ToBeaeHHE KUIAKOTO KHCIOPOJA B COCY/le TAKCH D0IbLIOR eMKOCTH
3acVKHBALT HEKOTODPOrO BHMMAHHA.

I"'mapocraTuyeckoe naBiedde B cocyae rayOuHoii 117 M Boapacraet
€ TiVOMHOH, B COOTBETCTBHH ¢ TIpadHKOM, NOMEIWEHHLIM HAa pHc. 30
¢npasa, 40 BeJHYHHBL 13,1 aT.

Temneparypa KHNEHHS KHCAODOAA 3ABMCHT OT JABJEHHHA M BO3pa-
CTaer, TakuM odpasom, ¢ raydunoil or —183° C npu xapnenuy B 1 ar
10— 144° npu 14,1 ara (cm. rpaduk). HeemoTps Ha 3T0T axT, TeMmme-
PATYPA KHNEHHA BCETO COAEPHHUMOTO COCYIA M HA NOBEPXHOCTH KHA-
KOCTH OCTAETCH NOYTH Ha Tom ke yposHe (—183° ). DTo 006 biacHseTCA
TEM, YTO, KOTAA HHXHUE CJAOH KHAKOCTH HArPEBAKTCA A0 6oJee Bbl-
COKOM TeMNEepaTyphl, YeM BePXHHE, WX NAOTHOCTL YMEHBINALTCHd U BO3-
HyKaeT TepMOCH(POHHAA UMPKYAALHA, NePEMELIAIIAA TeIIbe Maccehl
BBEPX, T. € B 00JMACTh MEHBIUHX THAPOCTATHUECKMX JABJCHHH., 3Aech
B CBA3H ¢ yMeHbIUEHHEM JIABJCHHS OHH HAYHHAIOT KHINETb H 3a CyeT
TENI0TH HCHAPEHHS BHIASAAIIETOCH TA3d VPABHHBAIOT CBOK TeMIle-
PATVDY ¢ TeMNepaTypol DKpyxkawllel Maccsl. Baarogaps atomy sbie-
HHIO, KOTOPOE paclpocTpaHAeTcA HA cA0H A100oil rayduHsl, KaKk B No-
BEPXHOCTHOM CJ10€ KHCJAOPOJAA, TAK H BO BCEX HMMKHHX CJAOSX YCTAHAB-
JAMBAETCH OJHA U Ta e TeMIepaTypa.

Taxkum ofipazom, oTdupas KHCIOPOJ B camMoi HUMKHeH Touke Oaxa,
MBI 1eHCTBHTEALHO OVAEM NMOJYUATHL HA IPAKTHKE MUIAKOCTBL € TeMIIe-
patvpon -—183° C.

Tax Kax ¥HAKOCTb HATDEBALTCH TIPeiKAe BCero uepe3 OOKOBYHY LIH-
AHHIPUYECKYI CTEHKY, KPYrOBODOT €€ MPOMCXOAMT TaKHM 00pas3oM,
UTO HAUPETHIE H KUNHALEME MACCHl JKHAKOCTH NOAHHMAKOTCH BBEPX ¥
CTEHKM M B TO e BPEMSH B cepejdHe COCya XOJ0AHBIE MACChl ONMyCKa-
107¢a BHK3. JIBHXKYUIHecHd TakuM oGpa3oMm Macew (cM. puc. 30) obpa-
BVIOT TeR0, HANoMHHAOee 110 CBOEH opMe KOAbLLO.
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Kucaopoa, noapobHo paccMorpeHHbLIft 3feCh B CBA3H ¢ erq CBOMH-
CTBAMH, NMPOABJIAKINHMHACH NPH FOPEHUH M IIPH XPAHEHHH, 0Opa3ver ¢
ONUCAHHBIMHA BbIlE TOTLIMBAMH CMeCH, OTJAHYAIOU[HEeCcH BRICOKOH CkO-
POCTBIO HCTeUeHHA. O4HAKO He BCErJd 3TH KOMOHHAUMH 00eCNeuHBaAT
HAWBLICIUHE CKOPOCTH HeTeuenua. CaeayeT YIIOMAHYTE ellle O JBVX Be-
1lecTBaxX, ¢NOCOOHLIX 3aMEHHUTE KHCI0POA A NPEACTABMSIINX GCOObIN
nutepec. Peur Gyxer urTH 0 (TOpE H 00 O30HE MJIH e MO KpaiHeil
MEPE O KHAKOM KHCA0pOoAe, 000ralieHHOM O30HOM.

®Top creayer paccMOTpPETh TOABKO B CBA3H C FOPEHHEM B Hey ve-
TalIOoR.

Hexkoropoie ¢hTopucTole MeTaaanl 00JaJaI0T HECKOJABKO Q06112
1€MJ0TOR 00pa30BaHMA W MeHbIUeH TeldOTOH MCNAPeHHA, uem cooT-
RETCTBYIOLIME MM OKHCJAbl. OT HHMX, CAeAOBATEIbHO, MOKHO OXKH1aTh
foJiee BLICOKMX 3HAUeHHH CKOPOCTH McTeueHHA. B ¢BA3M ¢ TexHUHUecKH-
MH TPYAHOCTAMM, CBA3AHHLIMH € 3aMEHOMH XKHIAKOrQ KHCIOPOAA M-
kM HTOPOM, MBI HCKJIIOUAEM MX H3 PACCMOTPEHHS.

OcODRHHOCTH TOpPEHHA B YHCTOM O30HE MOXKHO PACCMOTPETH HA
npuMepe ropeHuaA okTaqa. [py pas/oKeHHH caMOT0 030HA NIPOHCNOIHT
BhIJeJgeHHe 3Hepruy B KoandecTse 710 kxaa/kr. [loatomy TengaorBopuas
CNOCOOHOCTD BMecTO 2587 KKaA/Kr, NMOJYUAEMbIX IIPH FOPEHHH CMeECH
OKTaHAa C YHMCTHIM KHCIOPOIOM, IPH FOPEHHH OKTAHA € O30HOM A0CTH-
raer 3140 kxaa/kr. TeopeTHUe(KaA CKOPOCTE UCTEUEHHS TOMKE VBEIH-
yuBaeTcs npuOAH3HTeabHo HA 10% M BmecTo 4655 M/cex B nepBoM Cay-
yae CcOCTaBJAeT BO BTOpoM ciayuae 5120 m/cek. IIpHMepHO B TaXOM Ke
OTHOILIEHHH JOJKHA YREAMUHUTHCA NPH MCMOAL30BAHMH UHCTOTG O30HA
H AEHCTBHTEABHAA CKOPOCTh HUTEUCHHA.

I8 mpoBepKM BO3MOKHOCTH mpuMmeHenns o3ana X. [lvmaxep
(PpadkgypT) NPOBEA ONbITE ¢ HeOOJABLIAMA KOJHYCCTBAMH 3TOrO Be-
IeCTBA.

OnbITBHI IPUBEJH K CREIVIOIHM BAXKHEHILIUM Pe3yabTaTaM.

YucThll 030H Kak B razcodpasHof, TAK M B XKUAKOH (a3e Bapriso-
OTNACEH W JAJst HCIOAB3OBAHMS €I HA CaMOJeTe NOKA TeXHHYECKH He-
TTPHMEHHM.

la3o06pasHble cMeCH 030HA ¢ KHCGICPOAOM, HAUKHAS ¢ KOHUEHT PA~
UMY B 10 BeCORBIX NMPOUEHTOB, CIIOCOGHLI K PeaKUHH B TPyGONpoBOIax
H Cocyaax wapoodpa3Hoit hopMbl, B TOM caydde, eCJaH peaKMs Haua-
JaCh ¢ MOMONIBK pacKaJeHHOro Tesa. OJHAKO HauaBilasaca peaxKuus
CIOCOBHA MPOAOJKATECH CAMOCTOSITEJNbHO, PACNPOCTPSHAACL HAa BCE
KOMIHYeCTBO HMEKLIErocs O30HA, TONbKO HAYHHAA ¢ KOHUEHTPALHH
17 BecoBbix npoueHToB. HO AaKe ¥ NPH TAKOW KOHUEHTPALHH BO3pA-
CTaHMEe NABAEHHMA TNPH DEAKUMM HEBEJMKO M JJIA HCIIOJbL3OBAHHSA €TI0
TPeOyTCA COOTBETCTRYIOLIME MaiuMHbl ¥ apMatypa. OHO onpele-
JAETCH BeJMUMHAMM NOpAAka 2 aT. TOJNbKO B ¢JIyuae NPHMEHEHHA CMe-
cel ¢ coaepxKaHueM 030Ha 40-—50 BECOBLIX NPOLEHTOB BO3HHKAET CBe-
HeHMe (njamsA), ¥ JaB/JeHHe Bo3pacraeT Ao 6—10 ar.

Kuakue cMecH 030HA € KHCAOPOAOM NIPH aTMOCHEPHOM JaBIeHNY
H COOTBETCTRYIOLLEH TeMIlepaType KHINeHHsl, HauuHAA, TNOBHIAMMOMY,
ViKe OT BeCcOBOM KOHUEHTPALHKH OKOJO 25 %, NPOABJAIT CKJIOHHOCTL K
B3DLIBY.
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Ec/1H HaX0 A1 MICA HAj TaKOH ZKHAKOH CMechio ra3000pas3Hbiil 030H
BAPLIBAETCA CO CBEUEHHEM, TO IPOHCXOJIHT TaKXe B3PLIB MHIKOCTH,
HOCTHraWHH G0MbINOH PAa3PYVILHTEABHOH CHJbI.

CMelHBaeMOCTh AHAKOIO O30HA € XKHIKHM KHCIOPOAOM H TEMIle-
paTypa KHINEHHS TAKHX CMecel NOAPOOHO OCBEeIUEHBI B JHarpaMmax
PaCTBOPHMOCTH H KHMIICHHA IIPH aTMOC(epHOM JapiaeHuH. [1pu XpaHe-
HHH $OJBIIMX KOJHUYECTB TAKHX CMECEH B OTKPHITHIX COCYJAX CaeiyeT
HMeTh B BHAY CAefVIOLLee.

CwmecH ¢ BecoBO# KOHUeHTpauWell 030Ha A0 20% YCTOHUYHBLI, He
paccaaMBaloTCs M MMelor remueparypy okono —183° C. Tax xak Takue
CMeCH, MOBMAHMMOLMY, TAKXKE W B3DBIBOOES30NACHL], TO B IEPBYIO OUepedh
OHH ABAAIOTCA NOAXOAHIIMMH AAA TeXHHUYECKOTO NpHMeHeHHA. CMecH
€ BeCOBOH KOHIUEHTpauued ot 25 10 55% HeverowuuBnl. OHM pacna-
JIAIOTCA HA JBA CJAOH: TSHKEJIYI0 TeMHO(PHUONETOBYK 000rallleHHY) 030-
HOM (>55% ) (azy, onyCcKanWymes Ha JHO, H JerKYK CBETIOT0aY-
Gvio (dasy, oforauenuyw KucacpoioMm (> 75% Oz), BCIIABIBAIIVE)
Ha MOBepXHOCTh. ToHymwas aza, BEPOATHO, B3PHIBOONACHA. CMecH
ECCOBOH KOHIUEHTPALHCH O30HA CBblile 55% CHORA CKA3bIBRNTCH CTa-
OuabHBIMH (B CMBIcAe pAcTBOPHMOCTH). (JAHAKO OHH B3PBIBOOIACHLI H
fiOKA He MOTYT HMETb TeXHHYECKOrO NPHMEHEHHS.

TTpy NOBBHIIEHWH IABJAEHHA JErko NepedTH 3a npejennl ¥pUTHue-
CKOH TeMIlepaTyDel pAacTBOpeHus, paBHoit —179,5°C, npu xoTopoH
npoded B CMelIHBAEMOCTH 030HA W KHCAOpOAA NponajaeT.

TIpH IPOAOMIKHTENBHOM XPAHEHHH CMECEH MHAKOrO KHCI0poaa ¢
U IKMM O30HOM, B pe3vasTaTe (0Jee HHTEHCHBHOTO HCIIAPEHUSA KHC10-
poJa, cMecH Oo0OrawamTest KMIKMM 030HOM. YUToOb H3be:karb BO3-
MOAHOTO B3DbIBA COACPKUMOro 0aka, ero ciaeayeT MONOJHATh KHA-
KHM KHCJAOPOAOM.

I"azoofpaznasn (dhaza, BOZHUKAOIAA HAJ NOBEPXHOCTRE) XHAKOCTH,
JICCTHTAeT KPHTHUYECKOro coAepkaHua 030HA B 40—5H0 B2coBHIX Npo:
LHEHTOB TOJAbKO NPH KOHUEHTPAIIHH O30HA B JKHAKOH (DAa3¢ TOUTH B
50 BeCOBLIX NPOUEHTOB. Takum 00pa3zoM, NPOAYKTHl HCTIAPEHHAR XU
KUX CMecel 030HA C KHMCJIODOAOM IIPH BeCOBOH KOHLUEHTPALUMH O30HA
A6 25°%, nawe npH OYPHOM HCTIADeHHM HA HEOXJaXIeHHLIX 4acTIx ma-
LIMH, €ABA JH TPEACTABAT KAKYI-HHOYAb ONACHOCTh,

Ha puc. 31 npueeaeHnl AHarpaMMb! COCTOSHHA PacTROPOB MHIKOTQ
030HA B JXHAKOM KHCIODOIE.

HekoTtopble Apyrde HOCHTEJH KHLIOPOAA VIOMAHYTh B Hayale
KHHMH. 13 HUX ABa OKUCAMTeds—IIepeKHCh BOJOPOJAA M  a30THASA
KHCIOTa—YMKe HCTIOAB3VIOTCH NPAKTHYECKH IR ONpefefeHHbIX uesael
B DAKETHOW TeXHUKE.

PaccMoOTpeHsble A0 CdX NOP FOpHYHe, COCTOALHe DOdee ueM M3
OIHOTO KOMIIOHEHTA, Obiid pa3fHTbhi HA TPH IPYIINLL: [lepBas—yrie-
BOIOPOADL! ¢ KHCJAODOACM WJIH O30HOM, BTODAH—ICIKHE METAMAbl <
KHCAOPOAOM WM DTOPOM H TpeThA, NPeACTABAAKLIAS KOMOHHAIHIO
MepBbIX JBYX ¢ HCROJAb30BAHMEM JHCIEPCHH JErKOrO METANAA B yIje-
soI0opode. Kposme 3THX TpexX rPyIIl, BO3MOXHA elle YeTBePTan TPYna
ropoUHX, COCTOSINHX M3 OJHOTO KOMIIOH2HT4, MCIOJL3YHLWas,
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HanlpHMep, TEMJAOTY PEeaKUHH CO¢IHHEHHA aTOMOB MPOCTLIX BELIECTB B
MOJIEK YJIbL.
Cio1a OTHOCATCS CASOYIOILME PeaKLMH!
1. AtoMHbIA asor [9]
2N —:N:+ 6050 wxana/kr [11]), C,, =7120 m/cex.
2. ATOMHBIA BOZOPOA
2H=H,+51 400 xxaa/xr [11, 32], C,=20800 Mm/cex.

Tak KaK NpOAOKHTEAbHOCTD CYLIECTBOBAHNS ITHX HEYCTOHYHELIN
BeIECTB KpafiHe Maaa (MpPOAQJIKHTEALHOCTL CYIUECTBOBAHHA AKTHE-
HOTO—ATOMHOTO—BOJ0POA, KAK VKA3bIBaKY, COCTABMSET MAKCHMYM
10 cexyua [9, ctp. 253]), To paboTel B 3T0H 004aCTH B MHTEpECcAX PaKeT-
HOfl TEXHMKHM NOJIKHBl BeCTHCH B [EPBYI) O4Yepelb B CACAYIOLLMX Ha-
NpPaBAEHHAX. '

1. HaxoxaeHne nyTel yBeTHUEHHA NPOAOIKHTEILHOCTH Cy-
WECTBOBAHNA aTOMHOTO a30Ta HJIH BOJOPOJA.

2, BbIsIBJeHHE 3aBHCHUMOCTH TNPOAOIKHTENABHOCTH CYIIECTBO-
BAHHA 3THX BELIECTB OT LABJEHHA H TEMTIEPATYPHI, OCOGEHHO B 00~
JIACTH OUeHb HHU3KHX TEMIIEPATYP.

3. B cayuae nHeodxoaumocTH—paspadoTrka cnocoda odorauie-
HUA KHUAKOTO WJH TBEPAOrO BeleCcTBA €ro OJHOATOMHOHN MOIM-
pukaLei.

Ha nyTu paspeleHus 3THX 3224 CTOAT OUeHE OOJbLIIHe TPYIHOCTH,
U BePOATHOCTL MOJYUEHHUA Pe3yJbTaTOB, NO3BOJAKUIHX HCIOJAL30BATL
OZHOATOMHBIH BOJAOPOJ B TEXHHMKE, HeBeJHKA. Caeayer, oMHAKO, NDH-
H5iTh BO BHUMaHHUE OUDOMHBIE NPEUMYILECTEA 3TOTO TONAHBA. KOHIleH-
tpauus aneprud roprodero H B 10—20 pas Boille KOHUEHTPALIIIH 3HeD-
I'H¥A BCEX JOCTYMHBIX B HACTOSfLIEe BDPEMA TOPKUHX.

BaaronpusiTHble 3HAUEHHA YAENbHLIX TeMJA0eMKOCTEH W BLICOKHE
SHAYEHHUA % JOJIKHBI OOECIeUHTL BBICOKOE 3HAYEHHS K. Il JI. COIJA.
Bricokasa CKODOCTH peakLUMH—BEBICOKOE 3HAUCHHE K. M. 1. KaMepbl Cro-
PAaHMA H BO3MOMXHOE yMeHbIIeHUe e2 oObema. Hakowrel, MakcHMaIbHO
BU3MOXKHAA TEIJONPO3IPAYHOCTL NO3BOAALT AOOUTHCA MAJGIL TCIIO-
nepeiaud CTeHKaM KaMmepst CropaHms.

Hdaxe uacTHUHBIA yCnex, HANpUMEp, ASCATHIPOUSHTHO: ndorame-
HHe Bojgopoda atomaMi H nyTteM pacreopenus npumepro 10% razood-
pasHoro H B xuaxom Hy aoskeH uMeTh HCKIIOUMTENLHOR T XHHUECKOE
3HaueHHeE.

B npeneapnom cayuae 100% wxonuentpauux N nau H| B ciyuae 1as-
JEHHS B KaMepe cropanns, pasporo 100 ar, moayuaeM cae1yIOUiHe pac-
e THbIE XaDAKTePHCTHKH!

Ny Ty = 8260°K; % = 1,49; /wp, = 0,97; € = 4690 m/cex;
H,: T, =5500°K; = = 1,49; Vo = 0,97 C=14100 wm/cex.

CooTBeTCTBYIOMIHE BeTHUHHBL A4 00aee WHPOKOH 061aCTH AaBIe-
HUH B KaMepe CTOPaHHA NPHBEAEHH AAA aTOMHCTO BOAOPOAA HA PHC. 32,
HckaounTebHbBIe  CBOHCTBA  aKTHBHOIC  BOJOPOAA  MNPOABJSIOTCH
ente HJaro1aps TOMY, YTO BepOATHOCTL BO3BPALIEHHH 3HAUMTEILHOH

.
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YACTH IHEPruM AUCCOLMAUHM NYTeM AOTOPAHMA BHYIPH CONJA B 3TOM
¢ayvae oco0eHHO BeJHKa.

HakoHnel, 3acav:uBaeT YIIOMHHAHHA ellle OAHA TPyNna TOILIHE,
HCNUAbSYIOLLHX AAePHBIE PeaklU MK, UHH A2I0T BO3MOAKHOCTE HOAYUHTL
CKOPOCTH UCTeyeHHs nopaara 10°—10% v/cex. DTy TOMAHUSA EBIZBIBAKT
TeXHHYECKHH HHTepeC B CBA3H € M3y4eHHeM FBJEHHA, BO3HUKANINX
npy pacnaje ypaHosoro sapa [3].

lNoaeoas UTOrH TeOpeTHUECKHMM COOODaAMEHHAM, BBICKI3aHHLIM E
3TOM pa3jede M I10JIKPENJeHHbIM BbIYHCICHHAMH, MOXKHO VTBEDK AT,
UTQ B PaKeTHOM JBHUraTeqde NPH CrOPaHHH CTEXHOMETPHUSCKOF CMeCcH
VIIeB0A0PO0Aa ¢ KUCIOPOAOM DU AaBJeHHH B KaMepe cropaHus 100 ar,
MOKEO LOCTHTHYTE CKOPOCTH HcTeveHHsi cBhime 3100 M/cex. lipu mus-
ObITK2 TOILIMBA Ha/ KHCJAOPO,10M BOSMOMKHO IOJYYEHHE XapakTepH-
¢THK §0/ee BHICOKHX, NPUMEpHO Ha 5%. [1pu oborameHny KUcI0po,1ad
030HOM BO3MOKHO JaJjbeeiilliee NMOBBIIEHHE CKOPOCTH WMCTCUEHUS [Tu
11oavvennst 3uavenns C=3400 M/cex n1py CTEXHOMETPHUULCKOM OTHOLIE-
HHM TONJHBZ W OKHCAHTEAA. Flenoaba0BaHUIO AMCIeDCUH AMIOMHHHA B
VIJAEBUJAOPOLE NIPH TOPEHHH B MRUAKOM KHCJAODOAE COOTRETCTBYET CKO-
POCTh UOTEHEHHA TOrO e [MOPHAAKA, HO NIPH 3TOM MOMKHO JOCTHCHVTh
JVULIMX BECOBBIX XapaKTePHLTHK caMoJerTa B CBA3M ¢ O0dblIel ma0T-
HOCTb}X ToNJauBa. [Ipy HCNOJBL30BAHHH KHIKOTO BOAOPOAA € HHIAKHM
KHCA0POA0M MOKHO MOJYYHTE CKODPOCTh HeTedenus 3800 w/cex, a npu
YACTHYHOH 34aMeHe KHCAGPoJAa O30HOM MOMKHO OMHIATh CKOPOCTH
ucreuvenus 4000 m/cex. HakoHeu, myTeMm NpHCaakd K BOACPOLY €TO
ATOMHON MOIMGUKRUHA MOMKHO IOJVIHTH elle §oJiee BBICOKHE BEIH-
ERIIAE

Ha ocHoBanauy BCero M3a0MeHHOTO, NPH MOACUETE JETHHX U (oe-
BBEIX ¥a4eCTB PaKeTHOTro HoMOapAMpOBIIMKA SyaeM BHAYAAe WCXOAHTE
13 dnavennd C=3000 u 4000 w/cexk. YroOpl VCTAHOBHTb BAHIHHZ
60.1ee BHICOKHX CKOPOCTEH WCTeueHWs, OJHOBPEMZIIHO TIPOM3BE1EeM
CPREHHTeJbHbBIE PACUeTHl IPH CKOPOCTH HeTeyenun C=3000 w/cex.

3. CcobennocTH camoeTa

BuewHne GopvMBl DaAKeTHOro 0O0MOapAHPORIIMKA, OOGCCHOBLIBAC
Mble B 3TOM pasjede, NpelcTaBieHsl Ha puc, 33— 306. Hoc droseanka
HMeeT GHUBAJIBHYIO POpMY M 00paszoBaH KPHUBOM C paaHyCcoM JaAKpVL-
Jenna B 9,6 kaaudpa. HukHAg NOBepXEOCTE (Mro3edsika 00pa3oBaHa
NUOCKOCTBiD, TPOXOAfUIEH 4epe3 ero nNPOACJIBHVIO OCb. Mexiiv
KPBIAbAMH TIOAYOXKHBAJIBHAA YACTh NEPEXOAHT B IIHMPOKVIG LPH3MY ¢
BEPTHKAIbHBIMH OOKOBBIMH CTEHKAMH.

!lanee Mo HaNpasaeHUID K XBOCTOBOH 4acTH (PrO3emsiK ToCTeneHtn
CVIKMBAETCH, IpHYeM CeYeHHE ero OCTaeTCd NOA0UHBIM CPeHeMy ceve-
HUID. DOJbLIAA, TYNad TOPUORBAA NOEEPXHOCTh KODMOBOH YacTu dhio3e-
A48 0OVCJI0BIEHA radapiuTaMy BBIXOHOr O CCYeHHH COMIA PaKeTHOro
asHrare’as. CpaBHUTEIbHO Majble KPBLILA-TIIABHUKE CJAVIKAT THAaBHBIV
08PA30M  LIA MPUIAHUA VCTOMUHBOCTH B oJeTe M JAA necairku, [1x
NPOQHAbL HMeeT H3BECTHYIO U3 NPEebLIYIIHX padoT TPEYTOALHYIO KaH-
HOOOpa3uvio (hopmy ¢ MAKCHMAIBHOH TOJMIMHOM B /2, HA P/, xOpIHS
{18, ctp. 1701



Hecywwue nosepxnocTH
Mpaenam 80,8u?
Kpsino 44,72

O6uwan 125,682

2,30m

15,0 0w

Nycron sec 107

28,008 ——e

Puc. 33. CuaysTh paketsoro GomGapAMDOBILIKA

Puc. 34. Pakeruulit GomGapanposiliK, BUI CBEPXY

Sta cBoeobpa3Has ¢popMa caMoJeTa COOTBETCTBYET 32KOHAM, YNpa-
B0 MM TOTOKOM NPU OYeHb 00.IbiUX yucaax Maxa. ¥CTaHOBOUHbI
VTOX KpBIIbeB MO OTHOLEHHIO K (hI03edsKy paBeH HY.110, Tak 4TO
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Puc. 36. Paketrniit GoMm0GapIMPOBLLIK, BIA C3a]1H, CHH3Y

BbIOpAHHAS KOHCTPVKUMA HU3KOM.JIaHA 00.eruaer cOnpakeHhe Hecy-
IIMX MOBEPXHOCTEH: NJOCKOH MOBEPXHOCTH (PHO3EAfAKA C KPBIIOAL ITO
vwCOOEHHO OTUETIHBO BUTHO HA pHC. 36. i noOBepXHOCTEH XBOCTOBOTrQ
OTCPEHUS BbIOPAH CHMMETPHUHbBIA UeTBIPEXVIOAbHBIA MpodHab, Mak-
CUMA&JIbHAA TOIUIHHA KOTUPOro TOKE HANOUTCA Y 33, 1Hel TPCTH XOp.Ibt
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u cocrasaseT Yo, nocaeanedt. O0llee paCIIONOKeHNHe XBOCTOBOIO ON8-
petinsl TAKORO, UTO HA HEro He OKa3bIBAET BAMSIHMA CHVTHBIH {10TOX
GKPYVARAIOUIEro BO3/Jyxa, VBJAEKaeMblil peaKTHBHON CTPVEH Tpu nodete
¢ CEEPX3BVKOBONH CKOPOCTLIO.

(nepeHde M paxkeTHRIH NBHraTenab TakKMM 00pa30M i€ MEWAT
OAHD IDPYIOMY,

[leaecoodpa3snble pazMepsl PAKETHOTO HOMOAP IHMPOBUIHKE A MHE
ObITh BRIOPAHBI Ha OCHOBE COMIACOBAHMA MEXKAY codoil psajla NPOTHRO-
peHilspIX TpehoBanki. B nmoabp3y BLIOOPA MEKCHMAIbHO OOALINUX pad-
MEPOB T'OBOPHT TO, UTO B 3TOM CJAVHAE MOKHO MOJNYUHTL Dosee Gaaro-
APUATHOE OTHOUIEHHE HATPV3KH K MYCTOMY BeCy; KpoMe TOro, COOpy-
JKeHHe OOJBbIIMN PAKeTHBIN ABHrate’ded npolile, yeM manwx. [Tomumo
sToro, 0o0eBasg MOUIE COeAHHEHHS PAKeTHLIX OoMOapIHPOBILHKOB
pacTeT C POCTOM Da3MepoB IOC/e THHX, B TO BPeMs, KAK HEOOXOAUMOE
¥ 0 IMUECTRO BECHbMA UeHHBIX MUIOTOB HA eAMHULY TPEZHCNOPTHUPVEMOTC
rpvsa yMmenbiiaetcd. C Apyrol CTOpPOHBI, MPUMePHBIH pacueTr B 00«
AacTd B3JeTHHIX BecoB OT 10 o 1000 T nokaswiBaer, 4TO a3poaARHAMH-
teckas NoabeMHas cuJaa (Pro3easda NpH nocajke ¢ BO3pacTaHHeM MO~
JETHOTO BeCd COCTABJASET Bie MEHbLUIVI0 JacTk OT ofllero Beca, 4To
fICHO M3 FEOMeTpPHYECKUX conbpakeHuil. Taxkum oSpa3oM, pH VBeTi-
yeHHH Beca TPeOYIOTCA KPhlibA OTHOCHTENBbHO OoJblieft miaomann. B
KOHEUHOM CHeTe BEC CAMHX KDPbLIbEB BLICIYNAET HA IepBbLIA 1aaH Oea
CVIIECTBEHHOrO yaAYUIIeHMS 23pOAMHAMHYECKOTO XauecTBa B 0OJacTH
BEICOKHMX uHcen Maxa. [Toxodusie coodpaMenus NpHBOAAT K BHIOOpPY
BajeTHoro seca B 100 T, KCTOpOMY OTBeuaeT NMocaaouHbl Bec B 10 T.
Tlpu sToM KOJMUECTBO TOPKOYEro, KOTOPOe MOKeT B3ATh CAMOJET, CO-
crapasieT B npeaede 90 1. 2To cooTReTCTBYET 00BeMy OakoB 76 MY,
YTO B CBOIO OUepelb ONpejenseT pazMepnt thiodensnka, H300paneHHble
Ha puc. 33.

PazMepul KpblibeB ONpelensloTC BLIOpAHHON A5 Hombap14posB-
WHKE HAYPY3KOH HA KBAaJAPaTHBIH MeTp HecylleH MOBepXHOCTH. Y1o-
MAHVTHI paHee CTApT ¢ MOMOIIBI PAKETHON KATANVJBTHI [OMYCKACT
NPaKTHYECKU CKOJAb-YTOJHC BBICOKVIO HATPY3KY HA HECYUIVIO TIOBEPX-
KOcTb. Takum 00pa3oM, ecay NPHHATD, UTO TEpe] NocaJKON B pe3vib-
TaTe H3PACXOAOBAHHS BCErO 3aaca rOpouero U cOpachblRaHMS OCTaNb-
HOW moJe3HoM HATPY3KH (60M3G) mocaJOuHbLIR Bec cocTasaser 1/, seca
TPH B3JeTe, TO B KOHEUHOM CUETE DA3MEPHl KPbLILE3 ONpeaeTHoTCH
TICCAI0THOH CKOPOCTBIO,

HecMoTpsa Ha TO UTO B 0COOBIX caydanax Vike TIPHMEHAITCA 110ca-
AOUHbBle CKOpOCTH cBHile 200 kM/uac, HAMM BBLIOPARO TOKA Npeledb-
HOE 3HaueHHe NOCaAOUYHON ckopocTH B 150 nm/uac. 310 obbscHAeTCA
TeM, YTO NOcAaAKa PAKETHBIX GOMOAPAHPOBILUKOB MBICAHTCH BOOOIUE
Kak INMaHMpyiolias nocaika. KpoMe Toro, npH nepejaqde caMOAeTOB B
IRCMA0ATAUHIO B §OALLIOM KOAHUECTBE HY2KHO OYALT CYHUTATLCA ¢ VPOB-
HEeM NOATOTOBKH CPeJTHETO JeTUHKA.

Takol! ckOpoCTH OTBeYAeT CKOPOCTHOM Hanopq=11) kr/m® Ouenv
TOHKHH 1 MalO M3OrHYTHH TpOodHIL KphlAa HE JaeT BO3MOXKHOCTH,
JaKe B cAvyae TPUMEHEHHA MOCAMOUHBIX NpHucnocodaenuit (WIMTKH
¥ T. A1), paccuMTHIBATb HA BEJUUMHY MAKCHMAJIBHOI'O KO3(DHUHEHTA
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MOABEMHOH CH/BI BOJBINYIO Cy max==1,23. Tak¥y 00pa3oM, HATPY3Ka Ha
HECVUIYH) TOBEPXHOCT), OrPaHHUMBAeTCH TPH MOCAIKE BeJAHUHHOMN

q - Cymu:137,5 KF/MS.

Kpome 3T0# BeanuuHbI, pa3sMepbl KPBIJIbEB OMPE 1L Is0TCS eille ieM
00CTOATEIBCTBOM, YTO CYLLECTEEHHYIO YaCTb NMOJIHON MOABEMHOM CH.IbI
camoJera COCTaBdgeT molbeMHas cHaa (pr3eqasika. COraacHO JaHHBIM
cleylollero pasjeda obIUHil Bec BCero caMoJera NpH BBICOKHX 3Ha-
UEeHHAX YHCAa Maxa ypaBHOBEWIMBAETCA Ha %/3 MOABEMHOM CHJIOH (plo-
3easKa U TOJABKO Ha L4 MOABEMHOH CHJON KPBIJIbEB.

Flpu nocazoyHo CKOPOCTH KO3()HIHEHT NOABEMHOH CHIbI (DrO32.15-
)Ka IPH yTie aTaKH, COOTBETCTBYIOLLEM MAKCUMAJbHOM MOABE MHOM CHle

Cero camoJieta, coctasiader oxkoaocy =0,45. Yxe vcTaHOB/IEHHARA Be-
JUUHHA Hecyulel noBepxHocTH (ro3easbka cocTtarasier Fr ==80,8 31°
Takum obpasons, obllas noaLeMHas cuia (proseias:ka COCTABAsET

FR . Cy . q =-4000 KI.

Ocrarok nocaiou”oro Beca 6000 kr aoJKeHd ObITh VPaBHORCLIEH
NOAHEMHOH CHJAOHU KPLIJAbEB.
OCrcro1a caeayer, uTo HEOOXOAUMAS MJOILAAL KPLIJILER COCTABIAET
B Kpyriwx nudpax 44 m°. Odwas BeHUWHA IJIOIMAJAH HECVIIHMX MO-
BEPXHOCTE cOCTaB.IsieT (B COOTBETCTEHHU ¢ puc. 33) 125,35 M> u cpeaHss
yae/LEas Harpy3Ka Ha HeCylIyio MOBEPXHOCTh paBHa
10000 o
12’5‘5 = 79,7 KF/M .
Koa(uiHeHT NOABEMHON CHIBl NIPU NOCAJAKE B COOTBETCTBHH C
puc. 39 cocrapaser

¢y =gr =074

TTpu crapre cpe/Hsisi HArPY3Ka Ha HeCYWYo 1OBepNHOCTH B 10 pas
GoJblle, yeM MpH Nccaaxe, u cocrapaset 797 xr/v. [Ipy BHIGPaHHOM
ckopocty B3dera 500 M/cex HayadbHBIA IMHAMHUYECKHI HAOP COCTAB-
astet 15930 xr/m?, a HCHoJAb3yeMblii KO3(MHUUKHEHT NOABEMHON CH.IbI

,=0,03, uto oTBeuaer vriy aTakH «=3". B TO e 8peMsl KOI(DUUHEHT
noznae\mou CHJBI C, NPH HAHIyylleM KOd(HUUEHTE NIAHHDOBAHIDE 1

\7
yycjae Maxa ~a :1,0 cocraBaser okoao 0,173. llpu vrue araxit B .3°

(61ME Bec camoJeTa 100 000 kI vpaBHOEELIHUBAETCSA MOABEMHON CHIIOH
(drozeasxa Ha 38%/c U NOABEMHON CHIOH KPblibeR Ha 62%. Y neabHas
‘NArpy3Ka Ha HecVLYI0 MOBEPXHOCTb KPbIIbEB COCTABJsAET TAKMUM OOpa-
3oM 1390 xr/m®. [Tociae TOro Kax caMoJeT NPHMET MOJNOKEHHE ¢ VIIOM
arakh B 8, COOTBETCTBYIOLLMM HAHJYUIIEMY KaueCTBY, KOI(PHLHEHT
nom)e\mon CHJBL Cy CTAHOBHTCA paBHbIM 0,173. [MoabeMHas CkIa, He:

\
DOXO0AHMas 1711 N011ep:RaHAs caMoaeTa B BO3AyXe npu—-=1,5, cocra-
T 346 000 Kr. M3 KOTOpLIX HAa A0A0 KpblabeB npu ¢y =0,083 npuxo-
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JMTCS B Kpyranlx UHppax 48 % . 310 cOOTBETCTBYeT HArPV3Ke HA KPaI-
parHstit MeTp 3720 xr/mM?, KOTOPYIO HalO MPHHATL KAK 3KCII0aTalHOH-
HVIO € TOYKHM 3DeHHA 3amaca NPOYHOCTH a5 KPhlibeB B 3Tol (pase no-
Jera.

~l15 OCTANbHBIX 3X€NMEHTOB paKeTHOro doMGapIMPOBIINLA Peillai-
UIHMH B CMbICIE BO3HHUKAIOUIHX HATPY3OK ABJISIOTCA IPVTile (pasbl 110-
aeta. Tak, HanpuMep, a4 GaKOB € TOPKUMM pelIROUAM SB/IIETCA
VCKOpeHHe NPH cTapTe, 145 (ro3elsiika, a TaKkie 1170 ITHIOTA—Y CKOpe-
HM¢ B KOHLE BOCXOIALLEH BeTBH TPAeKTOPHH, AIA (PIO32 TAMA H LIdC-
CH—TIOCA KA.

HutepecHo cpaBHUTh OTHOUIeHMe Beca O pakeTHoro 50ubapIMpoB-
LU{HKa TIoCAe MCNOJMb30BAHMA BCEro TONAMBA M cOpacbhiBaHWA Somd K
recy (3, HeMoCcpeACTBEHHO NOCJE OTPEIBA OT 3eMAHLGOBIUHBIMH BeCOBLI-
31H TIPOIMOPUHSAMHE NeperpykeHHoro 60MHapAMPOBUIHKA JaAbHLT O JTeli-
CTBUA.

Jaa noao6Horo 6oMOaApAMPOBILKMKA B JIVULIEM CJayide HMeeM: KGH-
CTPYKLUHA caMmogeTa—18%, nBHrareJsHas yvcTaHoska—13%, soopiike-
rie—3%, noJesHas Harpvaka—066%. Jusu  oOniyHoro  8oMGapaupos-
LIMKA JlaJbHETr O JeRCTEHA

G

G, = 0,34.

(JCHOBHBIE 3JeMEHTLl KOHCTPYKLUMYU PAKETHOTO H0MOAapTHPOBUIHKA
HMEWT cAeavIoulHe Beca: KaGuua 500 kr, pakeTHoll jaauraredan 2500 kr,
KpblabA 2500 Kr, 4TO COOTBETCTBYET BeCY XBAJAPATHOTO MeTpa KphLia,
paBHOoMy 50 kr, (nozeasik 3250 Kkr, XROCTOBOE ONepedile, WAcCH, HUM-
0BLIH oTceK M T. . 1250 xr. OOIIMHA Bec KOHCTPYKUMH caMoIeTa ¢o-
CTaBaAeT Takum oOpazom 7000 Kr, B TO BpeM#a KaK BeC OOLIMHOrO H0M-
0apAMpOBIIMAKA TAKHX Je Pa3MepoB cocTaBadeT okoao 3000 xr. Taxum
¢HpAa30M, KOHCTPYKUHSA PAKeTHOT O GOMOAp AHPORIINKS Beero 3 2,3 pasa
THAEMEE KOHCTPYKUWH OOBIMMHOIO 00MOapAHPOBIIMKA, NPH B3JCTHOM
kece, peBBIIAIOINEM B3 eTHBEIH Bec nocieanero & 10 paz. 310 odbac-
HAETCS [IPEeKAE BCETo TeM, UTO THAMKSAble HecvillHe [MOBePXHOCTH, B na-
CTHOCTH KpPbUIbSl, paccydTanbl He Ha 10-kpaTtunill, a Ha 3—4-xpainbti
psieTHBIl Bec. OcTalbHAA 4acTh CTAPTOBOTO Beca NOAA2PKUBAETCH
EO3/lYXOM HENOCPeACTBEHHO, 03 KAKUX-IMO0 JONOMHHTeALHBIN KOH-
CYPYKTHBHBIX 2J€MEHTOB. [IpUHATLIE BeCOBRIE COOTHOWIEHHA PAKETHOUD
BoMBapAMpOBINKKA, Gaaroaapa ocoHo HAATOTIPHATHELIM VEAOBHAM CTap-
Ta M Habopa BLICOTLI, HA MHOTO NPEBOCXOAAT COOTBETCTRBYIOHIME COOT-
HOoweHUA obprdHOro 6omMOapanpoBlnKa. Q6K Bec pakeTHOT D GOM-
0apanpPOBIIMKA CKJAAALIBACTCH H3 3JI8MERTOR CJACAVIOLMM 00pazoM:
KOHCTPYKUHA camMosera 7 %, ABHTaTe ] bHAA YCeTaHoBKa 2,5%q, BOOpYKe-
nue 0,5%¢, noaeanan Harpvaka 90% . TakuM odpa3oN MOIVUaeTed Be-

. G i
AHHHA o = (,1. Bee BrITexamwlllie U3 9TOTO (PaKTa BBIBOIB! COXpa-
0

HSKOT €BOK CNIPABENJHMBOCTL TAKAKE W NPH BOJALIIEM Bece KOHCTPYKUHH
GoMGapaupoBuirka. B aToM cayuae MOXKHO §e3 gaibHeHiidX pacueTon
TPUTTH K NPABHIbHLIM HCXOJAHLIM JIAHHLIM B CMbICIe COOTHOLIEHHS

87



PaueTtHan geHratens

HucnopoaHuth 6an

[

P mmm e m ] Bou6osuf4 OTCEH e e e e em s

LS U |

N . Hucropoanpn Gan '

Tonnnerwh Gan

Y i P T

! |
THe3na ann \
gacthn

3

|

Puc. 37. Cxema ncmosb20Banila ohbeMa pakeTioro GomMGapIupoBLIHKa

PakeTHmn peura-~
1eNb H BCNOMOra-
TonaneHwn Gak | 1enbHme YyCTPO -

Y6panHoe waccH

Tornuerbin G6an
TepMeTHyecKas Kabuwxa

Puc. 38. Ofee ycTpoilcTRO pakeTHOrO 60MGapANPOBLIHKA

BECOB NMPOCTbIM VMeHblIeHHEM O0OMOOBOH HArpv3ku HAacTOJAbKO, Ha-
CKOJbKO VBEJMYHJCA Bec camoJgeTa ceepx 10 T.

Ha puc. 37 u 38 npeacrasieH OKOHUATE/bHbIA 3CKH3 yCTPOMCTBA
paxkeTHOro 60MO0apAHPOBLIUKA,

B Hocy caMoJeTa pacnoJ0KeHo He NMoKas3arHoe HA 3CKH3e yOupae-
MO€ HOCOBOE KO7ece, paboTrawouiee BO B3aUMOLEHCTBHH C IJABHbIMH
KoJecaMy, yOupaeMbIMH B (DIO3eIAXK, M VOUpaeMbIM B XBOCTOBVIO
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4aCTh KOCTBUIbHBIM KOJIE€CUM, TUMKE He NUKA3AHHBIM Ha 3cKi3e. Hoco-
k0 KOJEeCO NPeJOXPAHAET CAMOJET NPH NnocaaKe OT YAapa 330CTpeH-
HOM HOCOBOT 4aCTbIO Y JIHHCHHOTO (D103e/15:Ka 0 3eMI10, IO BJAHSIHAEM
CaVHAHHOT O MPOJOALHOTO MOMEHTA, UTO MOXKET Bbl3BATb ABAPHIO Ca-
aloiaeTa. Kpose Toro, oHo noMaoraer 8bICTPO 3aTOPMO3HTh CaMOJIeT, KO-
40pbIH, COBEpIIAN NOCAAKY NpH ckopocTH 150 xv/uac, BcaeacTBue Ma-
JLIX Pa3MEpPOB KDblbER MCNBITBIBAET OUYEHb Mad02 CONPOTHBJIEHHE
BU3AYyXa.

3a HOCOBBIM KOJECOM PUCTIOAOMEeHA repMeTHueckas KalHHa A
oH0ro nuaora. epmeTHyeckas kadHHA pPACCUMTAHA HA BHYTPeHHee
a1aeaende 0,4-—0,5 aT nIpH OTCVICTBHM JAAaBAeHHA (BAKYYMeE) CHIPYAKH.
Kpowme Toro, oHa J01¥HA NO3BOARATD NHJIOTY OBICTPO NOKHHYTh CaMO-
JeT B CAyude ONACHOCTH (HanpuMmep nocne crapra). B ceaau ¢ tpelo-
naHHeM Iaaj kol odTexaeMol BHellHeH (OpPMBl BUAHMOCTb H3 KAOHHGI
puenb naoxa. I1pu ¢ceobo 1HOoM noaeTe ¢ HOJbUIHMH CKOPOCTAMH A0CTA-
1 ouHbl OOKOBbIE 3PHTEJbHBIE UIEAM H B KPARHEM CIy4ae ONTHYECKHE
L CTIOMOraTe bHble ITPHOOPHI.

Hag nocagxu caeayer npeayCcMOTPETh CNEUHAIbHblE OTKHIHLIE
CTABHH € 3amuTol oT BeTpa. B atoit ¢hase mo.ieta HH TepPMETHUYHOCTD
LaOHHBI, HY COOMOIEHHe CTPOrO OXHBATLHON (GOPMB! He 00A3aTEILHI
¥ OT HHX MOMHO OTK43aThCH.

M3 cyuleciBeHHbIX 31eMeHTOB 060pY A0BaHHA KaOHHBI CaAeAVeT TaK-
A€ YIIOMAHYTb CHJAEHBbE NTHJI0TA, NO3BOAAI0IIeE €MY BOCIIPHHATL 5OMb-
U1Me YCKOpEHHA, AeHCTBYIOUHE IO OCH CaMoaeTa, npH Hauboaee yao6-
HOM TOJOKEHHH CBOero Teda. IlpH 3TOM He TOJABKO KOPIYC H TOJO0BA,
HO TAKXKE€ HOMH H PYKH NOJIKHbI TOKOHTbCH HA COOTBSTCTBYIOULHX ONIOD-
HBIX [IOBEDXHOCTHX, AONYCKAS W TIPH 3TOM IIOJOMEHHH HEKOTOphie
RaHeHIIMe MAHHNYJALUHH AJA8 ynpasleHus. OcraasHoe ob6opyaoOBa-
Hife KAOHHBl NHJIOTA—TIPHOODLI, NEJAEHTATOPHYIO YCTAHOBKY, DEAHO-
VCTAHOBKY, CHCTEMY OOeCneueHHs BO3AYXOM M T. I.—HeT HAJOOHOCTH
OTHCBIBATL NOAPOBHO.

K repmeruucckol xaduHe c3aaM NPpUMbIKAWOT HAKH, NpPeACTABAAIO-
e ape Joabmine TpyObl, 00pasylolllHe Hecyulyw (padouyyio) KOR-
cTpykuuio hrozeanxa v uMenoue B AHay 20,5 M; HaHOGOALLWIKK JHA-
metp xaxaoln 1,8 M. Kaxaas ua 7pySd HenocpeiacTB2HHO opa3sver
BHelHeH BepXHEH UacTbio CROETO KORTYPAa OOLIHBKY COOTBETCTBVIOUIHX
VHacTKOB caMoJeTa. HukHAR MONOBHEA KOHTYPA H BEPXHEE NpOCTPAH-
CTBO MexAY TPYOAMH MOKPBITH OBIIMAKON TAK, UTO OHa 00PA3YeT IIPH-
HATyl0 HOpPMY NIpH3MATHUECKOTO (o3ensxa, HANOMHHAWWETO CYH-
4vK. TpyObl M3 KOHCTPYKTHBHBIX COOOpa:eHHt M M3 cooOpakedni
VCTOHYHBOCTH PAa3jeasiioTCs NONEPEYHBIMH CTEHKAMYM HA HECKOJbKO
OraeabHpIX 6axkoB. Ha3naueHre 3THX NOMEpEUYHBbIX MEPEeropoaox cJe-
Xyiougee,

Bo-nepnuix, oHH 06pa3yloT OTREAbHLIE DPACNOJOKEHHBIE OXMH 3a
APYrum GaxH A5 TONMHBA ¥ KHCAOPOAA, UMEICULHE COOTBETCTBYIOMU VIO
CMKOCTb. Kawabli H3 KOMIIOHEHTOB TOPIOYET0 PAacnoJaarasTca NpH 3ToM
CHMMETPHYHO OTHOCHTEABLHO OCH CaMOJeTa. DTO B CBON Ouepelb (no-
COOCTBYeT YMEHDBIUIEHH0 TEPMHUECKHX HANPMKEHNHH, 4 C1eT0BATENbHO,
TIMENATCTBYET MCKPHBAEHHIO (KOPOOAEHUI0) H BO3HHKHOBEHHIO HECHM-
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MeTpHUHGCTH. Ileperopoaxku, noapasenss «BbICOTY» }KHAIKICTH Ha OT-
Jle/IbHblE YaCTH, VMEHLIIAKT JaBJeHHe KHIKOCTH Ha 3aJHIOK CTeHKY
Gaka, BO3HMKaOILee B pe3vikTaTe VCKOpeHHA camoneta. Kpome Toro,
OHHM VCTPAHAIT TMEPEBEC XBOCTOBOM YaCTH CaMOJETa, KOTOPBIA HHaue
MOT Obl BOBHHKHYThH TIPH ITOCTENEeHHOM OnopoxHeHHH Jakos. Hakownetr,
HePeropoiaxky NpHAAT HeOOXOJIMMYI0 KeCTKOCTb TOHKOCTEeHHOMY
OCTOBY (PrO3enfizka, NO3BOIA €My HaJeKHO BOCNPHHHMATh KODHERble
MOMEHTHI JOHAKEPOHOB KDHBIJIbEB.

Hpu ITOM CAeAyeTr PCKOMEHAOBATL Pa3MeulaTh KHCJAOPOAHbIE Oaku
B nepe;meﬁ YACTH CaMOIeTa, 3TO CHOCOSCTB}’ET VBEAHYECHHNID IaBJACHHSA
TIpHTEKAOUIEr0 K HACcoCyv KHATOPOa.

B uenTtponaane B npocTpaHCTBe Mem Iy ofeHMH TpydaMM pacnodo-
AeH 6oMOOBBLIA OTCEK, TPHCTIIOCOOAEHHBIH 1as1 DoMO 001MM BecoM 10
30 1. Ilpu cOpacbiBanHK G0MO AHO OTCEKA AOJKHO Ha KOPOTKOE BpeMa
NMOJHOCTLI0 OTKPLIBATLCHA, UTOOR OCh OOMOBI OCTajdach Napadie]hHoH
OCH CaMOJIeTa, TaK K4K NONEPeYHOoe NOJOKEeHHE TIO OTHOUIEHHIO K Hi-
NPABACHHUIO MOJEeTa MOMCT BhI3BaTh NPEKJAEBPEMEHHO Ype3MepHbIH Ha-
rpes (Hakaa) GoMObl Brnepend JOH:xepOHZ B IMIagHBIN 0akax cledaann
reeaja Jasl KoJec WaccH.

Haxoneu, B 32a1ei yacin iozeas:xa (oM. puc. 38) pacnoaaraercs
PAKeTHWIA JIBHTATED,

4. AspoauHamuuecKoe KaYecTBo camoneTa

B noere pakeTHoId 50MOAPAHPOBUIMK TIPOXOART OGJaCTH CKOpPO-
C1ed, B KOTOPHIX JeHCTBYHIT PasJHYHBIC 3aKoHLL. [ToJeT mpoTtekaer E
CHAeIVIOIWUX 00AaCTAX CKOPOCTER:

— 00JacTb OOBYHBIX J03BVKOBBIN CKOPOCTEH;

— 00JacTh CKOpPOCTEW, TIPeBBIIIAIIINY CKOPOCTh 3BVKa He Oo.ee,
u¢M B TPH pasa;

— odaacTh OUeHb 00ABIIMX YHCes Maxa, NIpy KOTOPBIX BCE ke 3
OCHOBHOM JeHCTBHTeJbHLl 3aKoHBl HbioTOHa2 O pasBHBaIOWMXCHA TIPH
ABMIKEHHMH a3p0IMHAMHYECKHX CHIAX, COTJIACHO KOTOPBIM CONPOTHEMNE-
HHe BO3pacTaeT NPONOPUHOHANLHO KBAJIPATY CKCPOCTH TOA€Ta H VIV
aTaKH;

— HakoHel, 08J1aCTh ra30-KMHEeTHYECKHX TOTOKOB € OUeHb OCb-
mIOH JAMd0H CROOOHOTO Npodera MoAeKy BO3AyXa, B KOTOpPOH Aefi-
CTBVIOT cBOeoOpasHble, XOTA H {XOAHbIE ¢ HBHOTOHOBCKHMH, 32KOHbI.

Bo Bcex 3THX 00AaCTAX caMOJET BOJAeH COXPAHATh JOCTATOUYHVIO
YCTOHYHBOCTD.

()1HaKo a9POINHAMHYECKOE KAUeCTBU HUIpaeT pPoJb IaaBHuiM 0dpa-
30M B TOI ¢OAacTH CKOpPOCTEeH, B KOTOPOH NPHMeHHMbl 3aKkonnl HeloTo-
H2 Kax B TIOTHOM, TAK H B pa3pemeHHoN cpe/le. 3TO BHITEKAET U3 TOr0
00CTOATEILCTRA, UTO € CAMOrO Hayada CBOETO MIaHMPYIOWETO [H0JeTa
npn uncte Maxa, pargoym 30, pakeTHblH DOMOAPAHPOBILHK PacXOIveT
CRBOI0 KMHETHUECKVIO 3Hepruio Ha 997 BHVTPH 00J1aCTH cKOPOCTeH, 1.
KOTOPO¥ TeHCTBHTEALHLI 3aKoHel HbloToH2, W ToJbKO 1% TIpH CKo-
POCTAN, MEHBIINN TPEX CKOPOCTEH 3BVKA.
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Puc. 39. IToaspur GoMGapanpoBUIIKA I €0 KPblIa 110 MPOAYBKAM B a3DOAHHAM!YECKOI
1pyfe mpH rocadodHoMm 4Hicae Maxa s umHe!e PeitouacaRe = 4 + 105 Oraensuo
r300paxKena noasipa GoMGapAHPOBIIMKA TIPH HCMOIb30BAtMI NpHcnocolacHni, o6.ier-
HAIOWHX MOCaAKY TO AAHHBLIM IIPHKHAOYHOro riofcuera (23poinHamilueckne xosdu-
IIHEeHTHl OTileCeHbl KO Bcelt Hecvilel NoBepNxHOCTI KpbLia 1t (hio3eIska BMecTe)

B o6aacT n;I0THOro BO3/yXa a9pOAMHAMHUECKOE KAYeCTBO MOIKHO
ONpenesuTh /5 OTAENbHBIX 3HaueHWH uucaa Maxa, HanpuMep, npw
\7

2> PasHoM 0,15 1,55 3 1 ~0, a B 06JaCTH Pa3PeKEHHOr0 EO3/1yXa MOIK-

HO NOaAyyuTb OKOHuaTe.IbHble (DOPMYJIbI MPH MOMOIUIH Ta30-KHHetHue-
CKHX COOTHOLUEHHH.
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Puc. 40. PacueTiisle nosipul KPBL1a, (io3eskKa 11 BCcero pakeTHoro 6oMGapAUpORIIHKa

& 00,7aCTI Fa30-TMHAMIYECKHX NOTOKOB NpIt wireste Maxa = = 1,56 (aspoannamuyeckue
KO3(IIHENTHl OTHECEHbl KO BCEH Hecyllel NMOBEPXHOCTH KDbljia H (io3essKa BMecTe)

IToasipyl 6oMGapAHPOBIIHKA H 'erO KpblIa MpH MOCaZ0YHOH CKOPO-
¢ty 150 kM/yac uau uucaa Maxa = =0,12, n3obpa:keHuble Ha puc. 39,

OBbLIH TMOJYUYeHbl NPOAYBKOH MoJened B */,, HATypaabHOH BeJIHYHHBLI B
aspouHamuieckod Tpy6e. Haunyuuiee sHageHHe KauecTBa OKa3aloch

PaBHBIM —}—:7,75 Opy Vrjie arakd o« =5°, MaKCHMMalbHas BeJIHYHHA
K03(HIMEHTA NOABEMHON CUABI Cy nax=0,575 npr a=16,5°.
\Y .
Hpn -, zexauiem Mexay | u 3, OTHOWEHHE JaBIeHHsl HA MIOCKO

00TEKAeMOe TeI0 K J4BJEHHI0 B HEBO3MYLIEHHOM BO3JyXe NMPH MaJ0M
‘yrie araku BbipaxaeTcs, corjgacio AKkepery u Bysemany dopmyioit
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Puc. 41. Pacuet:ble moasipul xpulaa uo3elszKa 1 BCCro pakeTHoro GoMGapAHpOBULIKE
\%
B 00JacTH ra3o-1nHaMHYeCKNX NOTOKOB npH uiicide Maxa z = 3 (aspoauuHaMiuccKle

CHJILL OTiIeceHbl KO BCel necymeﬁ II0BEPXHOCTI Xpblila H CblO3EJIHH(21 BMecTe)

[Ipn npocTpaHcTBEHHOM NOTOKE, OOTEKalleM OCTpHe, HMeioulee
(bopMy CHMMETDHUHOTO KPYrOBOIO KOHYCa, 3TO OTHOUIEHHE COTIacHo
Bysevany u Kapmauy paBHO:

. d
2 tgarc sin 7

2P —9a2 In
q

[Tapaanaeapubie CTeHKaM CHU/Abl TPEHUA JalOT, coraacHo Kapuany,

OTHOUIeHHEe
T 0,072 (L)
- =0,072 (ﬁ)

Ha puc. 39, 40 u 41 usodpazieHsl NoJasipbl, MOACUUTAHHbIE HA OCHO-

Be 3TUX 3aBUCHMOCTeH AAs Kpbiia, (bro3edsxa M BCEro caMoJgeTa npu
\Y v .
yucigax Maxa T=1’5 H »a—=3.
M3 rpadukoB MOAKHO BHAETh, UTO ONTHMajbHas BeJWUYMHA Kaue-

CTBa —IE =3,94 npu %=1,5 umeeT Mecto npu oa=8°. Ilpu —a\i-——-S 2

- 1 . o
% =:7° 3Ta BeJHUHHA - =3,83. TexHuueckd ocyuecTBuMoe B 3TOH

o

(9%}



GOMacTH onpeaenedye TMOJAPLL IyTeM MPOAYBKM B a3pOAHHAMHYECKOH
Tpyde A0 CHX NOP OCYIUECTBHTL He yjiadock. [IpH pacueTe NpHHHMA-
A0Ck, UTO ¥ T¥TMOA XOPMOBOH MOBEPXHOCTH (PIO3€J5K2E BO3HHKALT 1107~
HbIH BakyyM. BaKTHUECKH 3Ta IIOBEPXHOCTBE B paccMaTpHBaeMo# 00-
MACTH CKOPOCTEH NIPH HepaloTalueM JBMraredae, He Oyayuu ombizae-
MO$t TIPOJAYKTAMH CTOPAHHA, MOMKET HCIBITBIRATE 3aMETHOE JaRJeHHEe
RO3IVXa.

3TO KaBJIeHME MOKET FBHTLCS MPUUMHOIN KAKYUIET OCH YMeHbIIeHH
CONMPGTHBICHAA BO3JYX4, [10 CP4BHEHHIO C TeM COINDPOTHBACHHEM, KO-
TOPOe BO3HHKACT NPH padoTawlleM pake THOM ABKrarteae, 2to odcros-
7€AbCTBO CEIVET YUHTLIBATD NPH NMPOJYBKAX.

[lpu - —>~ CXOPOCTBIO TENJOBOTO ABIKEHHA MOJEKY BO3AYXA H,

CA€TOBATEJLHO, JABJEHHEM CIIOKOMHOIO HEBO3MVYIUEHHOTO BO3IYXd
MONHO TIpeHedpeUb 110 CPABHEHHIO C COOTBETCTBYIOUIHM CKODOCTH TIO-
JdeTa THHAMHAYECKAM A4BJAeHHEeM HA NMOBEPXHOCTh, HAXOASWYIOCH B TO-
TOKe. VI3 3TOro HanpapdeHHOro Mo HOPMAaJAH K MOBEPXHOCTH JaBJAeHHs
MOZKHO TIO3TOMY BBIACAHTH YA4CThb Py, COOTBETCTBYHILYHK HMITYJbCY
va1apa MOJeKYI, MO H3BECTHOMY HbBIOTOHOBCKOMY COOTHOLUEHHIO A1

vIapa HeYTIPVTHX Texn —2‘—:?sin‘3u. B 3aBHCHMOCTH OT TOTO, KaK IIPCHC-

XOJHT YHAaJA€HHEe 3THX MOJAeKVI OT NOBEPXHOCTH, MOKET BO3HHKHVThH
WM H& BO3HHKHYTDH ﬂOéaBOqHaH UACTh A4BJCHUA; TIDH IIJOTHOM BG3-
JVXe 3TO V/AAJeHHe COBEpLI4eTes BAOAL NOBepXHOCTH. Ecan nopepx-
HOCTDb rJlaaKaad ¥ MJI0THOCTH Céera}OTHHX CJH0OCE BO3AYXAa OEeCKOHEUHO
BeAHKd, TO MOJEKYVADbI BO3AVXaA ITOCJAE VIapa HE MOAY4aT HHKAKoro jao-
MOJHUTEABHOI O VCKODPEHHA, TNEPNEeHAHKVAAPHOro K IJAACTHHKE, W HU-
KAKoro JadbHelinero VBEJHUCHAA NAaBJICHHA HE npOHSOP"{,HET. Coraacas
Kapyany, oTHOUIeHHe NPHPALLEHid TAOTHOCTH PO3IVNA A g K ero nep-
BOHAYAILHON MIOTHOCTH 0 V1apa PaBHO

Ap 2

e T w—1

[lpy BeAHuYWHE COOTBETCTBYIOWIErD OTHOWEHWH JJA NUIOTHOCTY,
paBHOTO OfCKOHEYHOCTH ('?\-:—_—_- ~), VIIOMAHYTBII CAy4Yal BO3MOAeH
TOJABKO NIpH »=1. ' ‘

[Tpy »=—1,4 oTHOLIEHHE ;-:’% =25, T. €. IAOTHOCTL BO3Ayxa y Ila-

CTHHKM B 1IeCTb pa3 $o.blle NMJIOTHOCTH HEBO3MYILIEHHOTO BO3AVNA,
CI0A CTEKAWLETO BO3AYXa HMeeT KOHEeUHYH) TOJIUHHY, YI0J, O KO-
TODBIM BO3YX BCTPEUAETCH ¢ II2CTHHKOM, G0Jblie vraa aTakH, M J1aB-
JeHHE BO3avXa p foablie, ves p,. 1o Bysevany ¢ 3toum cayuae

%: (%4 1) sin® .

g BEIOODE BedMuMHBL % CaeIVveT MMeTb B BHIY, UTO MHGTIO V13-
POB MOJEKY.I IPH 0OTeKaHHH € VIIOTHAOWHM VAAPOM B COOTBETCTBHY
¢ ONBITOM JA0CTATOYHO AJA NOJHOTO BO30YVIKIEHHA BPALIATEILHOTO
IBHAEHUST (POTAUMH) MOIEKYI.
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B 3toMm cayuae rakTHueckn z =1,4, IMp¥ HOCTHHKEHHH BBICOK Y
TCMIEPATYPBl TOPMOKeHHA, HeoOXoAWMON a5 BO30y:KAeHHMA BHOpA-
LK MOJAEKY/ BO3AYXa, HAIPHMEDP INpH GOJbINMX VIVIAX aTaxi, BHOpa-
LKA MOJeKYd 32 BpeMA OOTEeKAHHA NOBEPXHOCTH JOCTHraeT 3aMETRHOA
veadumHbl [Ipy 9T0M Beanuyuna » npudankaercs k 1,29,

Ilpu #—1,4 napJeHHe HA NIOCKYI NMOBEPXHOCTL JOJMKHO, CJeT0E#-

Te1bHO, VIOBJIETBOPATL DABEHCTBY 7(‘1),:2,4 sin® «. CoOTBeTCTBYIOWMED
JABIEHHME HA NOBEPXHOCTH AKCHAJMBHO OGTEKAEMOTO KOHYCA, CCIAACHOD
Byzevany-I'yrepielo, vIOBIe TBOPHET COOTHOIUEHHIO

P —91 sin?a
q

EcaM noBepXHOCTL HCKPHBJAEHA B HAaNpaBJaeHHMH NOTOKA, POTeKaio-
WHA BAOJb Hee CAOH BO3AYXA CAeAyeT [0 3TOMY HCKpuBJaeHMwo. [pi
3TOM OH HMCIBITBIBAET YCKOPEHHME, NEPIeHIHKY/JAAPHOE KAacaTeJdbhHOH
[ IOCKOCTH, TAK UTO NPH BLIMYKJA0H (POpMe MOAYyuaeTC OTPULATRABH )€
ao6aBouHoe nasieHHe P.. [lpn #==1 cormacHo bByvaemany ero mMoKzO
BHIYMCAHTL NMPHU A000} KpuBH3He. B RraxHellIeM W3 BOZMOMXKHBIX CIV-
aeB, TIPH {1O0CTOAHHOM pajHyce KPUBHU3HBI, BLIBCIEHHHEIE HM COOTHO-
LIEHHA [TOAAAIOTCSA HHTEr PHPOBAHUIO. [1as NpoHIs B BHAE JIMH3BI NPY
37T0M TIOAVUAETCH

—%3— = sin® a4, — sin%a

11 718 OKHBAABHOrO NPOQHIA

[ | fon 1 2 i
— 2 . sin?a —{l—cos 2z, - 2) — —=—sin’a
A o sin s—{—g(l COS 2%: ;03) 3 L
rie =, —\ro.I aTaKkyM caMOoOro nepeiaHero 3.J1eMeHTa NOBEPXHOCTH.
Taxkum 0GpazoM, B 3TOM CAyUae JFarjeHHe BO3AVXA p=p,+p. N0 M-
£e€ nepexoaa or OCTPHH Teaa Haﬁ}aﬂ, OUeHbL ﬁb[CTpO '_\’lleHblLlaETCﬂ 110
CDABHEHHIO C DeJMUMHOH, cooTneTcTByomeill gromyydae Holotona. Ono

COBCEM- IpoNajgaeT, CTaHORACL DABHLIM HVIIO B NepBOM CJayvUuae, nNpi

MECTHOM VIJe aTakM, PABHOM fo,t"'g, a4 BO BRTODOM CIVHAZ HeCKOAbKO
o, )
No3Ke—TIpH -~
PRLS

Taxum o0pa3oM, cpejHee jaBleHHe BO3AVXI HA KPMBVIO IIOBEpX-
HOCTh 3HAYHTENBHO MEHbLIE, U¢M Ha IIAOCKYIO.

ITpy 7> 1 uenTpobesHuli adhhext, coraacun bysemany-I'viepaeso,
HECKOJLKO 60Jbllle, TAK UTO JaBJAeHHe Ha JMH3000pa3Hb# npodHIn
npn %=1,4 npuOAU3NTEIbHO Ha 7' MeHblle, UeM IpH % =1,

Yro xacaeTcsl MApaaae]bHbIX NPO(IMI CUJI TPEHUS MEKAY T3ep-
JOH TIOBEDXHOCTEIO W BO3IVXOM, TO HA HMX PacnpoCTPaHAIOTA ofbiut
HBbig 3aKOHOME@PHOCTH COTPOTHBJAEHHS TPEHMIO, COCTOSILIME B TOM, UTO
B 11;J0OTHOM BO3[/(YX€ NapaijenbHbifi MTOBEPXHOCTH HMMNV.JILC NepelaeTs
TOJBKO TOHKOMY INOTPAHHYHOMY CJAOH, COCTOALIEMY H3 MOJGKY.I, HAa-
XOAMMUHMXCA BOJM3W IOBEPXHOCTH. [lO3TOMY MHOrMe CKJAOHSIOTCA K
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TOMY, 4TOOBI NPH1aBaTh JaMAHAPHBIM NPOIleccaM TPEHHS TPH OYeHbL
BBICOKHX CBEPX3EBYKOBBIX CKOPOCTAX NMpeodaajarliee 3gayeHne, onpe-
Jeass ero B coraacuu ¢ Kapvadom cooTHOLWEHHeM
o 1.3
4 VRe
J1s1 pelamiunx ¢ TOYKH 3PeHHS PAaCcXOJI0BaHHS SHEPTHH CaMO.i¢-
TOM YYacTKOB «BNaJHH» TPAaeKTOPHHU C.JeAVeT UCXOJWThb M3 YHC14
Re=103,
Torga .15 NJ0CKOM IMOBEPXHOCTH TIPH HYJEBOM Yrie aTakd 10.1V-
yaercs —;— =0,00013.

IIpi KOHEYHOM yrie aTaky MJAOTHOCTb, a BMecTe ¢ Hell U addekT
TPEHHS U TEMNEPATyphbl HA CTOPOHE NMOBEPXHOCTH, NPOTHBOMNOI0KIOH
NOTOKY, PaBHbI HYJ0. B TO e BpeMsi Ha CTOpOHE MOBEPXHOCTH, oOpa-
LIEHHON HaBCTpeuy NOTOKY, MIVIOTHOCTb BO31yXa B lIeCTh pa3 §oJblue
NJOTHOCTM BO3AyXa B CBOOOTHOM MOTOKE.

O1HOBpeMEeHHO BSI3KOCTb BO3JyXa BO3pPacTaeT BMECTE C TeMIepa-

., Vesin® a
TYPOH TOPMOKEHHA —gur B COOTBETCTBUHM C YPaBHEHHeM

' Visin?z 0,76
—6| 273+ 500
7=1753-10 |——=Zm

OTciloaa cuJabl TpeHHs Ha OOpalleHHOH HABCTpeuy MOTOKY MOBEPX-
HOCTH VJIOBJETBOPSIOT Cielyiouled npm’)‘mmemxoﬁ 3aBUCUMOCTH:

=6 -
T V2sin?e }0.76
[/ 6Re 2_7_31__ 2000

73

C moMolbIO 3THX COOTHOIUEHUH MOIKHO BBLIYUCAHUTH a9POIMHAMU-
" ~ \Y%
4eCKHe CHJBI, JeHCTBYIOLLME HA J1000e Teqo npu  —> %, Ha puc. 42

H300paKeHbl NOASAPDI:

a) 02CKOHeYHO TOHXOH MMIOCKOH MAACTHHKH, ABIAAKLIEHCS, KO-
HEYHO, TEOPETHUYECKH ONMTHUMAJbHBIM NPO(UAEM AAA CBEPX3BYKO-
BbIX CKOPOCTEH;

0) KJIMHOBUJAHOTO MpodHuasA ¢ MJIOCKOH CTOPOHOH, oOpauieH-
HO HaBCTpeuy MNOTOKY, U ¢ OTHOCHTEJAbHOH TOJIIHHOH /9 Ha
JBYX TpeTsix Xopasl [8, crp. 170];

B) 1751 CAMMETPHYHOT O JBOSIKOBBINVKJOro npoduas, cocran-
JIEHHOTO M3 JBYX AVl OKPYIKHOCTH C OTHOCHUTEJABHOH TOJLIHMHOH,
TOXe paBHOH 1/g0.

Kax u3BecTHO, B o6aacTi yucea Maxa or 1 10 3, B KOTOpO# crnpa-
BeI/AHBa BbIBeIeHHAsd AKKepeTOoM JWHEHHAas 3aBUCHMOCTb adPOAKHA-
MHYECKHX CHJI OT VIJa aTakH pacCMaTpHBaeMOH MOBEPXHOCTH H B KO-
TOPO#1 U3BBITOYHOR 1aBNeHHEe Ha NOBEPXHOCTH, OOpallledHOH K A1GTOXY,
NpeacTaBJseT BeIHUHMHY TOTO e NMOPAAKA, YTO U YMEHbILEHHe J1aBje-
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s Ogia I;I'Oflﬂpbl WIACTHHKY, KAHHOBHAHOIVU AnoMILTs 1t JIMH3006DA3HOr0  Mpodhu 1
“dCTil Ta30-1HHaMHYECKHX NOTOKOB Npi uicae Maxa, paBIoM GCCKOHEeYHoeT T

(@]

t

HUsI Ha NOBEPXHOCTH, NPOTHBOMOIOKHOK NOTOKY, HAWIYUILHM f3-
1A€TCA TROAKOBBIMYKIbI TMH3006pa3HbI npo(u.Ib, AaOWKUI HaH-
SJ().‘T‘b[Hee SHAUCHHE KavecTBa. B TO e BpeMsi B HbIOTOHOBCKOW 061aCTH,
21;;0;"?‘)111()81/éTJIZHCTByeT KBazparAuRas 3aBMCUMOCTE a9DOTHHANMHYECKHN
ot HOrO yria aTaky v re B 06,1aCTH a3pOaMHAMHYECKON TCHA
7 ¢15ICHAE BO3AyXa CTAaHOBUTCS PABHDLIM HYJI0, KJIHHOBHHBI upod it
SHAYUTEJABHO Jyullle IBOSIKOBBINYK.IOrO. '
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JL15 yraoB aT2Kd, 60AbUIMX YeM Y0 Y HOCHKA KAHHOBHIHOTO IIpO-
(s, NOCASNHHA OKa3b[BAETCA JayKe AyHIIKM, 4eM NI10CKadA, OeCKOHey-
no TOHKa# naactuHka. Kpome Toro, KAHHOBHAHENA npoduiab odaagaet
B 3TOH 0OMACTH CKOPOCTeH €lile OJHHM 3aMeUaTeNbHBIM CBOHCTBOM. 3TqQ
CBOHCTBO JAeT BO3MOXKHOCTE CMATUHTL CTPOrHe TpeSOBAHMA B CMBICIS
BO3MOMHO MeHEIeHd TOJNWHER TIpoduis,

3aK/AiuaeTcd OHO B TOM, UTO OpejedbHAas TOAUIMHA NpOogHIs onpe-
Jeqadercs YCJAOBHEM, YTOOBl BEPXHAA MOBEPXHOCTL Kpblda B Ipeaeb-
HOM CJIyvae elle 0CTapanach B a3pOJHHAMHIECKOH TeHH.

To oGcTOATRALCTBO, UTO B DaccMaTpHBaeMOH 00JacTH cKopocTed
JIMH3000pa3HBd NpOdUIbL yeTYNART KAMHOOOPAa3HOMY, CCHOBBLIBAESTCHA
H2 TOM, YTO NepBbIA NpH OOJLIIHX YriaX aTaKH AaeT Xy/ALIHe 3Haue-
Hug xauectBa. [IpM KBaApaTHYHOW 3aBUCHMOCTH JABJEHHH OT Yraa
ATaKH COJbLUME MeCTHBIE VIbl ATAKH NepeHed 4YACTH GPoQuin oka-
3uBaeT OOJbllee BAWAHHE, U€M MaJble MECTHbIE YIabl aTaky 3ajuedt
HACTY DPO(PHIA, TAK YTO B LUEAOM KaUeCTBO NMOJAYUYALTCA XYiKe, HeM NpH
HGCTOTIHOM VIJ€ aTaKH IIOCKOH HUKHEeH NOBePXHOCTH KAWHOBUAHOIO
npodraas. Kpome Toro, Ha KpHBOH MOBEPXHOCTH JHH3000PA3HOI0O IPO-
(117151, NPH NPOUMX PABHBIX YCAOBHAX, NOJ BJAHSIHHEM LEHTPOOCKHOTO
s(ppexta BOSHMKAECT MEHbIIEE HODMAJbHOE JABJACHHE, A TPEHHE NPH-
0H3HTE/NBHO TAKOE JKe, KAK U B ¢AVYade NAOCKOTO KJAHHOBHIHOIO TPO-
Phuas.

BeamectBHe 3TOro, A48 JJOCTHKEHHA TOH e TOABEMHOH CHJLIL,
¥ PBLIbA JMH300GDA3HOr0 NRO(PHIT JO/KHL ObITh O0MIbLIE, YTO B CBOK
GUepeih BBI30OBET HE TOJBKO VBeJHUEHHE Beca, HO M VBJHUEHHE Tpe-
Hilsl. .

YUUTBHIBAA BCE BHIMICA3JMOKEHHOE, MOMKHO TNPHTTH K BBIRDAY, UTO
pakeTHsl 60MGapANDOBIIHK JAJA AOCTHACHHA HAHAYUIIErO KAUECTRA
NP COJBLWIHX CKOPOCTHX JOJKEH HMeTb KPBLIbA ¢ KAHHOBHAHLIM
npodruaem.

IMTozoBubie xe cOOOPAKEHUA B OCHOBHOM DACNPOCTPAHSIIOTCA HA
MPOCTPAaHCTEEHHO o0OTekaemsle rena, Ha puc. 43 npHRedeHR NOAAPLI
TpeX TNPOCTPAHCTBEHHO 0OTEXAeMBIX TeJd ¢ OIWHAKOBOH MJOLLAALI
MUIEAT H ¢ OJHHAKOBOH BBICOTOH, POpPMa KOTOPBIX MOTJA Obl ObITL
PCIOAB3OBAHA A8 BOCOBOH vacTH (rozensxka. Teaa 5TH caenyroulne:

1) KPYroBOH KOHVC ¢ BLICOTOM, PAaBHOH yuyeTBEeDPEeHHOMY JHa-
MeTPV OCHOBAHHSA:

2) Teso OXKUBAABLHOW (HOPMbI ¢ BLICOTOH M OCHOBAHWEM Ta-
KMMHM Xe, KaK V NpelblIyllero, ¢ PaaHycoM KDUBH3HbI 00pa3zyv-
olleid, paBHbM 16,25 kaaudpa, W, HAKOHeL,

3) Tes 0 MOAYOKHMBAALHOM (hOpPMEI € TAKOHM JKe BHICOTOH,
C MHedeM, HMEILHM hopyMy Noaykpyra ToH #e Taolajid, 4To
M Vv NPeAbLIVILKMX TeJd BPALLEeHHS, H ¢ PANUYCOM KPHBHU3HBI 00pa-
aviolledt B 8,25 kaaubpa. AsponuuamHueckHe KO3(hHIHEHTH
OTHEeCeHbl 1< OJHOH H TOH JKe TAOIIAaIH MHIeds.

B 10 Bpevf Kak KauecTBAa KOHyCAa M OKUBAJBHOTO TEJd MAJO PA3-
JMUAIOTCH MEKIY COO0H, MOJVOKHMBAIbHOE TeA0 C MIOCKD CPe3aHHOH

HIKHE TIOBEPNHOCTbI0 0OB8Ia10eT CVIUIECTBEHHBIM NPEUMVIIECTBOM,
OGECTIEVUBAST HAWIVHIIee a3poIndavHuUecKoe xavecteo - = 4,12.

]

m e
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Puc. 43. Tloaapul Te1 ¢ OAHEZKOBOIL BLICOTOH H OJHITAKOBON IJIOIIAALIO MHIe]dd R

06,1aCTH ra3o-AMaMHYecKiX [MOTOKOB Npu  ynciae Maxa, paBHOM 6GeCKOHEUHOC I

[Ipasoit kpyroBoil KoHVC, OKHBazsHOE 1 NOJYOKIBAJIBHOE TCIO (a3pOANIIAMIYECKHS
KO3(HIICHT Bl OTIeCeHbl K MVIOMIAAH Miiae. )

D10 OOCTOATEALCTBO HMeeT pellawollee 3HadyeHUEe Aas BblGopa
(opol (ro3easika pakeTHoro 6ombapaupoBlivka. B mpegenax cko-

o \4’
pocTeit, XapakTepu3ylouuxcs uncaayMu Maxa  or 1 10 3, o&K1BanbHOR

JENO, TAK K€ Kak JMH30006pasHblil npoguab Kpoblaa, OxasbiBaeTcs
ontTuwanabsbiM. [lpu 60ABIIKMX 3HAUSHEAX yucaa Maxa, Tak Ke Kak H
B ¢Ayude KpbLIa, CUJAA JaB/JeHUs BO3,VXa HAa HHJKHIOW NMOBEPXHOCTb
UPOCTPIHCTBEHHOIO TeJa, BeJHYHHA KOTOPOH omNpesenseT BeMHUUHY H
HAllpaB1eHHe TOJHOU a3POAMHAMHYECKOH CHJBL, J0AHA ObITh Kak
MOAKHO $O.bilie M OJHOBPEMEHHO COCTABAAKMIAA CONPOTHB/EHUS-—
KaK MOXHO MeHblIe.
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Huxnan cropoda Ao/DKHA HAa BCeM CBOeM IPOTSLDKEHMH Tpeicra-
BJAATE NOZE€PXHOCTE, ITOBEPHYTYH) K BCTPEYHOMY INOTOKY. [IpH AaHHOH
¢pelHel BeJHuUMHe YrJa aTAKH BCeii HMAHeHA MOBePXHOCTH W NPH KBaj-
PATHYHON 3aBHCHMMOCTH JI2BJACHUSL NOTOKA Ha KamJbBIA 3JeMeHT mo-
BEPXHOCTY OT VIJ& aTaKy HaWwayullas B2JHYHMHA OTHOWEHHA CocTa-
BJISIIOLLEH CONPOTHB/ACHHA K COCTABIAIOILENA NTOLbEMHOH CHJIBL Ha HiM-
HeH TTOBEpPXHOCTH JOCTUTaeTCs B TOM cjAyuae, KOTJa 3Ta NOBEPXHOCThH
HyeeT HAWMEHBLIIYKy KPHBH3HY. ONTHMalbHOE 3HAueHHe OTBeuvaeT
CJAVYA10, KO A4 KPUBHM3HBL BOBCE HET, T. €. KOI'/1a HHMKHAH [IOBEPXHOCTE
IJI0CKas.

C Jpyvroii cTOPOHBI, HA BePXHEH MOBEPXHOCTH ABHAKYILETOCA Teaa,
POJb KOTOPOH B 0OpA30BAaHHH IIOJHOH 43p0OJAMHAMHYECKOH CHAB NIpi
NpaBUJALHO BLIOpaHHOH (popMe OTCTYNAaeT HA 3aJHMHA IJaH, a3pOau-
HaMHUecKHe CHbl NOJKHB ORITh BO3MOXHO MeHblue. IToatomy npea-
CTARJAETCA HAWAYYIIHM, YTOOBI BEDXHAS CTOPOHA Tead COCToANE H3
NOBEPXHOCTEH, HANPABJAEHHBIX OT TMOTOKA. llOCKOJBKY 3TO HEBO3-
MG/KHO, HAIpABJAEHHble HABCTpeuY IIOTOKY 3JeMEHTHl BepXHeH NosepX-
HOCTH AOJIKHBL BCTpeUaTh TOTOK TOA MWHMMAJBHBIM  BO3MOMKHbBIM
VIJAOM aTaKW M JAOJUKHBL MMETh BLINYVKJAVI0O KPHBH3HY B HalpaBJeHWH
[MGTOKA, YTOOBI B Pe3yAbTATE IEHTPOOEKHOIO IJEHCTBHS OTKJIOHAIO-
BIHXCS TOoCAe yjiapa BIOJAL KDHBOY MCB2PXHOCTH BO3AVIIHBIX MAcCC
JAAaBAelIHE NOTOoKA OO BO3MOXKHO MEHBIIHM.

[TGABOAST UTOTH, MOKHO BBICK23aTh caeayiollee. Tedo, npeiHasHa-
GEeHHOE A5 ABHMKEeHHS NPH PLICOKHX uMciaax Maxsz, romwuo odaatarn
OCTPBIM KOHLOM {HOCOM) HMJAH HoKeofpa3Ho#f (3aoeTpeHHoH) neped-
Hell kpoMmKkoit. HiKHAA €ro MoRBepXHOCTh, DA3BMBAKINAA TMOABEMHVIG
CHAY, He J0JAHA UMETh KDHBHM3HLI B HANPABAEHHMH NOTOKA. BepxuHas
CTO CTOPONHA ZOMKHA COCTOATH M2 NOBEPXHOCTEH, HE MMEIOUHXN € 1o~
TOKOM VI'1a BCTPEUM, HJH, MO MEHLIIEH Mepe, UacTH ['OBePXHOCTH, KO-
TOPBIe He MOTVT ObITb HANPABASHB! HHAue, KAK TOJLKO HARCTpeuy Nno-
TOKY, JOJAHU ObITh BHEIMYKJALIMY B HANPABACHHH I1IOTOKA.

B cOOTBeTCTBHA C 3THMH TPeOOBAHHIMH 3anpoemnp03an‘g)}o3e-

el ¥ -
JSUK PakeTHOro GOMOapAMPOBUIMKA, NOJADA KOTOPOro MpH ~-- -~

nzofpameHa ua puc. 44.

Ha nee BuaHO, 4TO HAMBLITOAHEHINMH YTroJa atakd kKpelia «—4°20,
a ana rozenska 2 = 8°30°, Tak kak NOBEPXHOCTL Kpbida MeHbpilie
NOREPXHOCTH (I02edsiKa, Hauaviulee 3HATCHHZ KA4YeCTB2 IJAA BCero
caMoaeta GAMKE NOAXOIMT K COOTBETCTBYIOUIEMY 3HAUEHMIO Aas1 (dhio-
3easika.
- OnrvMatpHOe 3HAYECHME VCTAHOBOUHOTO VIJIAa KpPLIiAa MO OTHOMIe-
HUI0 K (rozeaswy pasgo — 29 [lpuw sToMm Hauayunree KauecTBO

= 06,31 moTyvuaeTca NPH VrAe aTaku Kpolaa a= 5730 u, ¢aelcBa-

TeThHO, TIpW yTaie artaxi (Pprosessizia o= 7°30. M3 KOHCTPYKTHBHLIX
coodpaikeHut], a TakKe AJ9 [oAVUeHHA Goaee AcHOR KapTHHEL NOTOKA
V KOpHSI XPBblia VCTAHOBOYHBIH yrod 0ol BEIOpaH pasubiM Hy.r0. Co-
OTBETCTBYIOU(Asl IIOJAPA BCErO camMoierta, M3oOpaxeHHasd Ha puc. 41,

L i —_
2aeT Hanbo bWV BeAHYHHY KavecTBa — = 0,4 npH #==7°. Takoe poi-
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Puc. 44. Pacuetnbie moaApsl Kpblaa, bio3enmKa I Bcero pakeTyoro 6oM6apaHposLifka

B 06.1aCTH Ca30-AHHAMHYECKHX NOTOKOB npi yucae Maxa, paBHOM GecKOHeYHOCTH

(aspoauHaMuyeckie KO3(HUHEHITH OTHeCeHH K Hecyllell TOBepXHOCTh KPHJAA M
dbiozeasKa BmecTe)

COKOe 3HAaueHHWe KayecTBa BCEro CaMoJeTa NPH CBEPX3BYKOBBIX CKO-
pocTsX noJgeta, oObsICHAKNILeeCs: LeaecooOpa3HhiM BeIGOpoM (HOpMbI
(brozeasizka U KpblIbEB, MOYTH OJHHAKOBO C KAYECTBOM CAMOJIETOB, Je-

TAWIHX OPH JO3BYKOBBIX CKOPOCTSX.
He 8HOCst cyuiecTBeHHOH OLIHOKH, MbI MOXeM TPHHATb, UTO COOT-

\Y .
HOUIGHHS MpH — - -0 JIeHCTBHUTeIbHBl TaKke a1 4ncen Maxa 8
npeienax 30—10. 3a 3TUMU TpejenaMd NPOUCXOAUT NOCTeNeHHbIH
) \'
TEpexo ] K COOTHOWEHHSM, AeHCTBYIOWHM B obaactu uucen Maxa

or 1 10 3.
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Ha ocHoBe Bcero BbIIIECKA3aHHOI'O MOXKHO TNOCTPOUTH TIpaduk
(puc. 45), No3BOJAKIINA NPOCIEIUTh H3MEHEHHE KaueCTBa PAKETHOT(
HOMOApAMPOBILIHKA NIPH PA3JTUYHBIX YIIaX aTakH B MJAOTHOM BO3IyXe
NpH BCEBO3MOXKHBIX CkopocTax. CHauana Xopoluee 3HayeHHe Kaue-

. 1 P -
CTB@ NPH 103BYKOBBIX CKOPOCTAX — =17,75 Npu yrae araku ¢ = 5°
OBICTPO MaaeT NpU NPHOJHKEHHH K CKOPOCTH 3BYKAa H NpPH HedO.Ib-

(I
WKUX CBEPX3BYKOBBIX CKOPOCTSIX CTAHOBHMTCSl PaBHbIM - = 3.8 npH

z==8° Tlpn 3nHaueHusix uucen Maxa, GoablIMX 3, Ka4eCTBO CHOBA
l o
YJAyullldeTcst U ObICTPO AOCTHraeT BeJHUYMHbI _ =6,4 npu 2= 7",

Bo Bcex mpeAblAVIIUX HCCAEAOBAHUAX BeJIHUYHHBI a3pOJHUHAMHYe-
CKHX CHJ BO3AYX pacCcMaTpHBaJicsl OOblUHbBIM 06pPa30OM, KaK HeNpepblB-
Has cpeaa. Kak BbITexaeT U3 nocaeAyOWUX pa3ieaoB, TPAEKTOpUs pa~
KeTHOro 60MOapAUPOBUINKA NPOCTUpaeTcst Ac BuicoT cBbimie 1000 kM.
Ha takux BbICOTaX MIOTHOCTb BO3AYyXa HCKJIOUUTENbHO Maaa. MaJja
HacTOJbKO, YTO AMHAMUYECKUH HANOp JAa:xKe NPH OYE€Hb BbICOKHX CKO-
POCTAX HE B COCTOSHUH MOPOAHTL a3pOAMHAMHUECKHE CHJBI, KOTOPbIE
3acAyXKHUBaJAH Obl BHUMAHHUS MO CPABHEHHUIO C APYTHMH BHEWIHWUMHU CH-
AaMH, IeHCTBYIOILMUMHU HA camoJeT. C ApPYyrod CTOPOHBI, AJsl 110]CYeTa
a3pOJAHHAMHUYECKHUX CHJ, BO3HUKAIOWMUX B 3TOH cpele, 3aKOHbI, AeH-
CTBHUTE/]bHbIE AJS1 BO3AyXa, pPACCMATPUBAEMOr0 KakK HeNpepbIBHAsA
cpeja, HeNPpUMEHHUMBIL.

Ha puc. 46 Ha rpacduk HaHeceHa MJIOTHOCTh & BO3AYyXa B 3aBUCH-
mocTy# or BbicoTel H B mpeaenax ao 200 000 m. I'paduk cocrasieH HA
OCHOBe H3BEeCTHbIX COOTHOIUEHHI H30TepMHUYeCKOH arMmocdepbl mno-
CTOSTHHOTO COCTaB4, KOTOpble ONPeAeadroTCs 3aBUCHMOCTDBIO

LA
v 6341
—-=1,6839e

Yo
(cm. takxke repmatuckui crangapt dunopwm 5450 u (337). Ha ocuose
3TOH 3aBUCHMOCTH OblIa BBIYUCAEHA NMJIOTHOCTE aTMocdepsl Aas §01b-
mwux BbICcOT. Ilpu 3TOM GBIIO OPHHATO, UTO aTMocdhepa Ha OOJBIIUX
BbICOTAX MMEET TOT Xe COCTAB, YTO U y 3eMJH, T. €. YTO OHA COCTOMUT
B OCHOBHOM M3 a30Ta W Kucaopoha. KpoMe toro, 66110 NPUHATO, UYTO
MOJIEKYJibi B0O34yXa B OoJblied HUJAM MeHbluell cTelneHH NUCCOLHUHUPO-
BaHbl HA aToMbl. [IYHKTHpHBIE KPUBBIE HA pUC. 46 COOTBETCTBYIOT NJAOT-
HOCTSIM NpH NOJHOH AWCCOLMALNM MOJIEKVI HA aToMbl (/neBast Kpu-
Basi) U NpH YACTHYHOH 4UccouuanuH, Hanpumep, no oadpero (cpea-
Hsisi KpUBas).

JuimHa cBo6OIHOrO mpodera MOJEKY.JAbl NPH NOCTOAHHOM COCTaBe

RO3AVXA HAXOIUTCA B CAeIVIOIEH 3aBUCHUMOCTH OT €ro MJAOTHOCTH!

Im —q9~7 1,
AT0 NpudJINKEHHOe COOTHOLUEHHEe JeHCTBUTENbHO TakKxe M 119
NVHKTHPHBIX KPHBBIX, TMOCKOJbKY BJAUSHHE IHCCOUHAUHH Ha AJIHHV
croboHOro npodera NPOSBIASETCS B BHJAE BeJHYUHBI TOrO Ke TO-
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Fuc. 45. BepoatHas 3aBHCHMOCTb 23pCANHAMIYECKOr0 K2uecTBA H HaHBLIrodHeliuero
yraa atakn or uncaa Maxa B npegesax or Ma = 0,1 10 Ma = 30 14 pakeTHors
GoMGapAHPOBIIHKA B 06JaCTs ra3o-AINHAMHYECKHX IIOTOKOB

psAAKa, YTO U caMasl TOUHOCTb AJMHBI cBoGoaHoro mnpobera. HawuHa
CBOOGAHOroO npodera yxe Ha BricoTe 40 KM NpeBblllaeT TOJLUIHHY Ja-

—4 -9 c .
MHHApHOro norpaHuudoro caos (107 '— 10 " m). Ha BbicoTte 120 kM
OHA NOCTHraeT BEJHYHHBI TOTO e NMOPAAKA, UTO H H3MEPEHHs caMo-
ZeTa, a Ha BoicoTe 200 kM moxoaut 1o 1000 km.
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Puc. 46. Tl1oTHOCTH BO3AYXA 1T ATEA CBOGOAHOrO npoera MoJIeKY it
B 3aBHCHMOCTH OT BLICOTHl

Jas npeeIbHOR CKOPOCTH MO MapaboaHyecKOH TpaeKTOPHH, PARB-
Ho# 12 000 M/cek, BeJiMUMHA AMHAMHUUECKOrO Hanopa Ha Beicote 100 kM
cocTaBasieT | Kr/M?, DTO 3HAYHUT, UTO HA BbicoTax cehiiie 100 kM a3po-
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JIHHAMHUECKHe CHIBL IPAKTUYECKHY OTCYTCTBYIOT, H JABH/KEHHE PAaKeTHOI O
GOMOapAUPOBUIMKA NPOUCXOJAHUT IO MNOYTH YUCTOH HWHEPLUHUOHHOMH
TPaeKTOPHHU. YiKe Ha BbicoTax cBbille 40 KM COOTHOLUEHHS, BbIBeJeH-
Hble B NPEJANOJOKEeHHH O CyleCTBOBAHUH NOMOICHHOH Cpejbl, CTaHO-
BATCS HeJeHCTBUTEJIbHBIMM, TaK KaK pacCTOSIHUE MEKAY MOJeKyJaMH
BO31yxa JAenamTcs O0Jblle, yeM BEJIMUYHHBI, NOJOKEHHbIE B OCHOBY
pacuera OOTEKAHUA ABHIKVILErocd Tela, HANpUMCD TOJAUIMHA Oorpa-
HHUYHOTO CJIOf.

Mertoga pacuera Aas onpejeleHHs1 CHUJ, BO3HUKAIOIIHX B MOTOKe
paspe:eHHOro 10 TakoH CTemeHH BO31VXa, NOKa He CYIIECTBYeT.
Toabko Ha BoicoTe cBbiwle 100 kM, korja JiMHa cBodoaHOro npodera
JIOCTUraeT BeJHUYMHBI OJTHOTO TMOPSIKA C U3MEPEHHAMH JBHKYLIErocs
Teda, COOTHOLIEHHST CHOBA HACTOJbKO VIPOILIAKTCS, UTO CTAHOBHUTCS
BO3MOXKHBIM MIPOHM3BECTH MOYTH TOYHKHIHA PacyeT CHJ, BO3HUKAKILUX B
netoke [28).

B 37101 06/acTH ra3o-K¥HeTHUEeCKUX NDTOKOB AEeHCTBHTEAbHbI CJie-
JVIOIIHEe COOTHOLUEHHST JJSi a9POJAHHAMMUECKHX CHJ, BO3HHUKAKOUIHUX
NpH ABUKEHHUM Teda ¢ Jroboit ckopocTblo V Ha BeIcOTe cBbIlIEe 100 KM.
BepxHHe 3HAKH OTHOCATCH K NMOBEPXHOCTAM C OTPHUATENbHBIM VIJIOM
ATaKH, HUKHHE—K TOJOXKHUTENbHLIM:

P ipH “?""rfR .
q q ’
ra
- sin® g
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~v sin g
1 Cy 2 e
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Cr -} 2gRT¢ —wnaudoaee BeposTHas (Haudo.ee UyaCTO BCTPEUAND-
ulancs) CKOPOCTb MOJEKVAbl Ta3a nepej vIApOM O CIeHKY (IOBCPX-
BOCTb);

Cr = ¥ 2gRT« —manboaee RepoATHAA CKOPOCTL AUPPYIHH MO.Ie-
KVAbl B OGPATHOM HANPABJEHHH IIOCIE €8 Vapa O NOBEPXHOCTb € TeM-
neparypoit Tw °K.

- i H
Ipu ouens HOABIIMY CKOPOCTSIX V. BEJIHUHHA ——C'IL CTPEMHTCH K

Qo

O . C —x? 1 = pR
2 sin*a{rak Kax \ e dx= -+ Va )a Be.fquHaffr CTPEMHTCH

. 2

\]
K Hyal0. DTO 3Ha4uT, uTO Bce Qogee W QoJee BCTYNAeT B CHAY
HbIOTOHOBCK0€ COOTHOLUEHHE "c?_ — 2 sin*x. BolpazHuTh 3TH aapoauHa-

MHYECKHe CHJADbI E BHAE (pYH}{LIHI‘I yncia Maxa B KOHEUHOM BHAe He-
503M0XHO. Beanunna Cy MoKeT ObITh J€rK0O MOJACUMTAHA TIIPH H3BEC

CTHOM & 1o (opmyae
5
o

HO COOTEETCIBYIOUAS 3aBUCHMOCTD Mexay Cp M@ OTCYTCTRYET.

Bee npuBesenyvle ¢opmyiabl AeHCTBHTENBHB! TOJIBKO AJHA ABVX-
3TOMHBIX Ta30B H uX cmeced. KpoMe Toro, OHM TpedylOT 3HAHHA Xa-
PAKTEDHCTHYECKHX TeMreparyp ), HeodXOAMMBIX I45 BO30YHAeHHS
MOAEKYI B NTpejeqax ux crenetest ceodoanl. Takum odpazom, atu ¢op-
MVJB ABAAIOTCA Topazao foJee NpHeMAeMbIMH € TOUKH 3DEHHUA OCy1le-
CTBJAEHHA TNPHHATHIX AONVIIEHMH, ueM 2aKOHOMEDHOCTH a3POJHHAMU-
YeCKHX CHATA30BOH AMHAMUKH, B KOTODPBIX IPHPOAA Ta3a olpeaeaseTcH
TOJBKO YHCJIOM ATOMOE B MOJICKVJE H CKOPOCTHIO 2BYKA B HeM. (B ypaB-
HEHMAX TA20BOH JMHAMMKM NIPHUPOJA Ia3a OTOOpaAX2eTCA BeAUUMHAMH
4 H @)

ObocHopanHe ¢GopMvi, ONpeTedAILIHY BeIHUHHB YIapHOTO HM-
MyJAbCA MOJEKYJLI [0 HANPABJCHHID K [IOREPXHOCTH ipit 4 TiepedaBae-
MOTO CTEHKE IapalaeqbHOTO MOBEPXHNCTH UMIYMbca 1., MOXKHO Had-

TH B OAHOH 13 pador [28]. Uro kacaerca 0ODATHOrO YAAPHOrQ HM-
nyabca  ipr, TO €ro caeayeT paccMorperhk noapobuee.

Tpexae uem paccMOTpeTb OOPATHBIA YAapHBIE HMIYJAbC, HEOOXO-
AMMO COCTABATL cede KOHKDPETHOE NMpeAcTaBaeHHe o0 0ODATHOM yna-
pe (OTpaKeHHH) MOTEKY OT NJAOCKOH NAACTHHKH. DTH MOJIeKYJIb 061a-
JAa10T He HMEUed onpeleaeHHOTO HATPABAEHHS CKOPOCTRIC TeNJI0RBO-
ro upwkenuss C 1 zodaBOYHOM, HATIPABJIEHHOH NOJ YTJAOM & K ILia-
CTHHKE, OTHOCHTE.IBHOH CKOPOCTLIO V.

Heodx0AMMO BBIZCHHTB, UTO NMPOHCXOAHT C AHCKPETHBIM MOJEKY-
JAADHLIM JVYOM, KOTJAa OH BCTpeuaeTcs ¢ MJAACTHHKOH NOI VIIOM, Na-
PAKTEPHIVIIHIINMCA HOPMAALHLIM K ILTACTHHKE KOMIOHEHTOM CKO-
POCTH.

Vsina - CxcOs 9.
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JIy4y MOMKET OTPasHTECH OT MAACTHHKH NOJ XAKUM-HUGY b 0fDede-
AEHHBIM VIJOM, X2PaKTePHIVIGUIMM VIIOPSI0UeHHO:e JIBUAKEHHE, LT
1101 IPOH3BOABHBIM YIA0M, XaPAKTEePHIVIOUIMM OeCOpsi IUTHDe O pa-
senne, Jlanee, CKOpOCTH, IPH KOTOPLIX APOHMCXOTUT v.1ap, MOUYT HaM
COXPAHHUTbCH TIPH OTPAKEHHH, HIH e CKOPOCIH YIapa W OTpakeind
MOTYT HAXOAHTbCH B KAKOH-THOO ONPEAEIeHHOH 3aBHCHMOCTIL 0,340 OT
APYTO¥, WK, HAKOHEU, CKOPOCTh OTPAXKEHHA MOKET OK23AThOS COBEP-
WIEHHO HeonpeededHol. B nocaeanem cavuae JDHvHKIAOHAILHAA 24BH-
CHMOCTb MOXKeT ObITh YCTAHOBJIEHA TC/JABKO HA OCHOBC JHCPFETHUECKHX
coO0paieHHi AAA CPEIHEH MJAH BEPOATHOH CKOPOCTH.

B 4acTHOCTH, HYXKHO BBISICHHTb CJe{VIOUIHE BO3MOJKIOCTH:
1) cxopoctu C, 1 V NpH OTPMKEHHH COXPAHSIIOTCH;

2) NPOHCXOAHUT YaCTHUYHBIA HJAH TTOJHBIH 00MeH KHHAeTHUECKGH tep-
THH MEMJIY 3THMH CKODOCTAMH;

3) B MPOHCXOAAULIEM odvene SHEPIHH NPUHKEMAI0T VHACTHE BHYT-
PEHHHE creneHd cpodOabI MOJEKY BO3AVXA HJAH Jdoke MOJAEKVI Beie-
CTBA CTCHKH.

s 3THX BONPOCOR JOJLKHO OLITh HAMJAEGHO OCHORATEIBHOE peille--
HHe Ha 0aze padorbl Openxenas [4]. Barasasl OpeHke s MOTYT OLIThH
VACHEHBl H3 CAeAYIOULe JOCTOBHOM HMTATH: «Kar Onl Ma10 HU OBLAO
saMeJeHHe MOJeKyJ TPH BCTpede ¢ MOBEDXHOCTEIO, OHM HE TPOCTO
OTCK&KUBAIOT OOPATHO, 4 CKOPOCTH HX TIOJABEPraloTes MOAHNH nepeTa-
conxe. [IpH 3TOM BHOBb NMPHOOPETEHHBIE CKOPOCTY HE HWMEIOT HAYETD
ofiero ¢ MepBOHAYAABHON HH MO BeAWUMHE, HM TIO HalpDABJACHUIO.
(ObIYHBIE TPE/ICTABAEHNA, U3 KOTOPBIX HCXOIAT KHHETHUECKAA TEOPHA
Fa3oB NpPH BbiBOAE (HOPMYJ AJS 1aBASHHMA rasa HA CTEHKU Cocyiad, 1o
CYWIECTRY HEBeDHbI, TaK Kax OHM HMCXOTAT 13 TPeANOJIOMKEHHA 0f
VOPYTOM OTPaMKEHHH MOAeKVI. Ecd IpH 3TOM v.I2eTCH MOJVHITh 1ipa-
BHABLHBIE DE3Y.ILTATHI, TO 370 OOTLSICHAETCS TEM, UTO TBEPOOE TEI0 H ra3
HCTIOABHMHDBI APYVT OTHOCHUTEJIbHO JADYTa M HMSH1 OLHHAKORVIO TCM-
eparypy. :

Tlpu 3Tux vcaoBUAX nepeTAacOBAHHEBIE TIO-HOBOMY MOJIEKYILI Ciad-
AAOT TAKHM pacnpeaeeHHeM CKOPOCTeH, KaK ecad OBl NIPOHI0INA0
AelCTEHTENIbHOE OTpa)KeHHe OT NOoBepXHOCTH. KapTHHA, KoneuHo, 1o-
AvuHaach Gbl COBCEM JPYTOi B TOM Cavuae, ecad Obl TOBEPXHOCTb NO1-
Bepraace 00oMOAPAHPOBKE MOJEKVJAANHOH CTpVeH, NMeloleld onpete-
JACHHOE HANpaBJAeHHED.

. Taxum 06pa3oM, H3 3TOTO BBICKA3BIBAHUS CACIVET, WTO NPH BHEBOIE
opmyabl 1Ja8 0GpPaTHOTO HMNYJbCA TIPH Yjape 1a3a O mOBEPXHOCTD,
€ro BepOATHYIO OOPATHVIO CKOPOCTH MOeKVabl Cp MOKHO BLIBECTH 1A
OCHOBE YHCTO SHEPFeTHYCCKHX COOOPAMEHHH K3 BEPOATHOH CKOPOCTH
Monekydrada Cp nepej yiapoM, 3 OTHOCHTEAbHON CKOPOCTH CHCTEMEY
V u TeMmnepaTvpel cTenku (nopepxuoctH) Tw.

Macca rasa, BCTPeUalOWAscs € eXHHHIEH NOBEPXHOCTH CHCTEMBI B
TeueHHe OJHOH CeKYHIbl, PaBHA
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B 0ABIYHOM CJy4Yae, paccCMAaTPHBAEMOM B KHHETHYECKOH TEOPHHU ra-
30B npuV -0u Cp =CUp, nepeTacoBKa MOJEKYJ NPH YXOJe OT CTEHOK
JOJZKHA TIPOUCXOAUTh, XaK NPH KBasduorpaxkeHul. COOTBETCTBYIOILH
HMIIV/IbC B 0OPATHOM HaNpaBJeHHH

ipp = P CH,
a orpamkasMas B CEKYHAY Macca MOJEKyJ
= 2] n CH .

Ecaun nnactuHka fABMxkeTcss co ckopoctbio V 40, TO B TeueHHe
GJTHOH CeKYHAbl C NJACTUHKOH BrTpeyaetcs E K pas foablue MOJEKY.I,
yeM B TOM CJydyae, KOrja NJacTHHKa HAaXOAHMTCA B mokoe. Takoe ke
KOJIMUeCTBO MOJEKYJ NOKWAAeT MIACTHHKY NOC/Ie yAapa, ecau HH OJHA
H3 HUX He NPUJAUNAET K CTEHKe Ha OeCKOHEUYHO GOJbUIOH MPOMEXKYTOK
BpeMeHH. B COOTBETCTBHM C pe3yabTaTaMH HCCICJIOBaHHSA, NPOBEAEH-
HOro B UUTHpyeMoO#l paloTe, siBTeHHE OGpaTHOro yjaapa COBEPUICHHO
HE3aBUCHUMO OT NPSIMOro y/japa H NPOTEKaeT B TOYHOCTH TaK XKe, Kak
ero npexactapastor ceGe npu V = 0. [losToMy pazanuue mexay oG0uMH
SIBJCHUSIMHU MPOSIBISACTCS TOJAbKO B BHJAE MHOXHUTeas K, NOABISOLLE-
rocs B (popmydae HMNV.IbCa NPAMOro vaapa:

PCHkC{
i

OCKOJBbKY

Cer—=Chn.

Ha ToM e OCHOBaHUHM OTKJOHEHHE TeMIleparypbl IPU OOpaTHOM
yJape OT TEMNepaTypsl NpH, NPsIMOM yAape TOXe He BbI3bIBAET KAKHX-
ando cTPYKTYPHBIX M3MeHeHHH 1 popMyJsie MMIysabca obpatTHoro via-
pa, Ho npu Lg F+Cj noayuaem

lpR’

BepcsiTHas noctynarteqabHasi CKOPOCTb OOpaTHOrO yaapa HYkK/JdaeTcs
B 00Jiee NOAPOOHOM paccMOTpeHUH. B cOOTBeTCTBUH ¢ 3aKOHOM coxpa-
HEHUsI SHEPrUH, B 3aMKHVTOH CHUCTeMe CyMMa 3HepruH, YHOCUMOH MO-
JIEKV1AMH OT CTE€HKH NpH oOpaTHOM yAape ER, 4 3HEpPruu, oCTaBJIeH-
HOH CTeHKe wozlelqna\m E\\,,’IO'M\Ha OblTb papHa HayaJbHOH 3JHEPTH4
Moaerya By

E, ~Ey +Eg;
. : HAL Cy /3 l
hA - E,\ trans —f‘ P‘A ot EA as¢ A:Ap [ 2 + 2 ( 27 2 __7_9 \)]
TG \e —
F‘\‘\ - h\\ trans -+ E\V rot + E\-\’osc =
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Cxemaruueckue BeJHYHHDBI C nC  UMEIT UMCTO pacyeTHOE 3HA-

rm “osc
yeHHe W NMPH JadbHeHlMX npeodpa3oBaHUsAX NpCMajarwT.
B JajbHedlleM NpUAETCA 4acTO NMPUOEraTb K OTHOLUEHHIO MGTEpH
3HEPrUM rasa MpH yaape K U3ObITKY 3HEPTHM rasa nepej yaapoM Mo
CpaBHEHHIO C TEMIEPATYPHLIM YPOBHEM CTE€HKH Nocae yaapa. Beaunuuny
3TOTO OTHOLUCHHA % Oy/JeM Ha3blBaTb KO3(PHLUHEHTOM AKKOMOIaiHH.
Tak, Hanpumep, cpeAHHH KO3(]UIUHEHT aKKOMO/JaUHWH BCero mnpoiiecca
paBeH
— Ep—Fg
Ey—Ey”

KosguuueHTsl aKKOMOJAUHK MO OTACJALHLIM CTeNeHAM CBOOO b

MOTYT ObITb 3aMmHCaHbl ClIEeAYIOUWHM 06pa3oM:

19 '3 124
) Ep trans — ER trans B \/“T'?-—C_H C R trans
Hrans = ”E;;a;s - I:\’Hrans T VR 3 2 ’
; "o Cy — TC-W trans

ins

E —E
° - Arot Reot .
‘rot - F E ’
Aot — T Weot

. E Agse T ERosc
gOaC = *——_‘E—‘.—,__ .
AOSC - \/V 08¢
M3 3TuX K03(HIHEHTOB aKKXOMOJMAIMH MO OTLEJbHBIM CTENcHsIM
¢3060JAbl MOXKHO COCTABHUTb CPeIHUIA KO3(MUIMEHT aKKOMOJALHMH

M — Ew 2 E P .
g E Atrans I:“mms [ E Aot — Ew rot L Aose T Wase
@ = trans 5 T %ot 0s¢ :
hA_E\\' EA—E\\ EA'—E\\‘

IlaHHble O KO3(MUMECHTE aKKOMOMXAIMH, HMEIOIHECS B Pa3JIHUHLIX
(pH3HYeCKHX MCTOYHHKAX, MO CYLLECTBY CBOAATCA K TOMY, 4TO HPU MO-
JEKYJSIPHBIX Mpoueccax B oOMeHe 3Hepruedl cpasy sKe W I10JHOCTLIO
IPUHUMAKOT VUaCTHE BHEIIHHUE CTEICHHU CBO6OILbI‘ B to x)e BpeMsl BHVI-
DEHHSIT MOJIEKYJAsIPHAS 3HEDPTHs NMPH TakoM OOMEHE OUeHb CHIAbHO 3a-
TOPMOX€Ha M CTAHOBHUTCA AEHCTBEHHOH TO.JIbKO MO MCTEUeH!HIH 3Hauil-
TEJILHOTO BpeMeHH peaKCalHH.

[To3TOMY TPAHCASILUOHHBIHA KO3(pUUHUEHT aKKOMOAALHH MOXKHO Oe3-
OTOBODOYHO MPHHSITbL PaBHBIM eAMHHIE. POTalHOHHBIA KO3(huijuieHT
2KKOMOJALMH TOXe MOXKHO NPUHATb MPHOAVKEHHO DAaBHBIM €IHHHIE
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%ot 1. OTcroaa sicHO, YTO NpaKTHYeCKH HadawjgaeMoe OTKJAOHCHHE
JTIOJHOr0 KO3(hHIHEHTA AKKOMOJAUWH ¢ OT eJHHHUbl A0JXKHO ObITh
NPUIHCAHO TaBHBIM 00Pa30M HHEPUHH, NMPENATCTBYIOILEH H3MeHEHHIO
K0.1e0aTeJbHOro (BUOPALHOHHOTO) JBHXKEHHS MOJEKYI.

[IpH etrans == 1 HENMOCPeACTBEHHO BbITEKaer

CR trans - C\V traus 1 2gRT\\' 4
riae CRmm: npeacrasJdasseT HCKOMVIO HaudoJee BEPOATHYIHO CKOpPOCTH
;1&1(])(D}’3HO OTPAXKEHHbIX OT CTCeHKH MOJEKV.I, a TW—TeMHepaTypy
credky B © K.

Panbiue uem O(’)paTHTbCﬂ K nojacyeTy aSpOJ.IHHaMH'-lECKOﬁ CHJILI,
HYAKHO KOCHYThLCH €ulle OJHOH BO3MOKHOH OLEHKH TeMneparypbi 110-
BEPXHOCTH. 310 COOTBETCTBVET C.JAVUAlO, KOTOprf;l HUMeeT M2CTO, eCaH
NPHPaBHATb KOJAHYECTBO 3HEPIrHH, nsnyqaemoﬁ B CEKYHAYV C eAHHHUDI
ITOBEPXHOCTH

496 /Ty \*
Eg = = “x00 (m )

sHepruy E, Mepe1aBaeMol B TeueHHe TOTO KE BpeMeHM eIHHHLe INo-
BePXHOCTH MOJEKVIAaMH BO3JyXa.
BBo 151 BbIlIe 0G0OCHNBAHHbBIE AOMYILEHHS

rans =7 1 %ot - 15 Gose = 0,
noayuaem

72
Eve A7[5 +2-eR(Ta—Tu |,

I'J€ -, KaK y:Ke TOBOPHW/JIOCH paHblie, NPeACTaBJ/sSIET CEKVHAHVIO Maccy
MOJIEeKY/I, BCTPEUAKIMXCSA € € IMHHLeH TOBEPXHOCTH.

DT 3aBHCHUMOCTH HCIIOJAb3OBaHbL 751 11OCTPCEHUA TpaduKka, H30-
OpuKeHHOr'o Ha puc. 47. Ilpn nocTpoeHuu rpadiika B OCHOBY il0J0KS-
Hbl ClIeAVIOLHe AAHHDIE: TeMilepaTypa ClioKofHoro 3o3ayxa {'(=320°K,
M.IOTHOCTh CIOKOMHOIO BO31yXxa ¢ =10 —7 krcek?/mM* (cooTBeTCTBYeT
BbicoTe H =90 kM), cocraB Bozavxa 144% O, u 86% N, Mounsaums i
JHCCOLHALLMS BO374VXA RO BHUMaHHe He npuHsithl. Ha Bcem nporsxe-
HHM 3€MHOH-TIOBEDXHOCTH aTMOC(ePHLIl BO3/VX NPHHHT HEMOBH K-
HblM. ONTHYECKHH KO3(PHUUEHT NOTIJIOLIEeHHS CTeHKH (MTOBEPXHOCTH)
HUpPUHAT PaBHBIM 2, = 0.80. TenJoBblM OOJVUSHUEM CTEHKH U3 MUPO-
BOTO TIPOCTPAHCTBA (COJIHLE), H3 BO31yXa H C 3¢MHOH I1TOBEPXHOCT!
npesedperaeM. TOUHO TaK Ke HCKJAYACTCS M3 PACCMOTPEHHSA EHarpes
CTEHOK 33 CYeT BHVTPEHHEH TemIoThl caMo.eTa.

Puc. 47 nokaswiBaer, 4TO TeMIIEPaTypPa PABHOBECHS IPH HENGIRHA-
HO#1 ILIaCTHHE COCTaBIseT okoao 136° K. Dr1a Temneparypa paBHOBecHs
NOBEPXHOCTH CAMOJEeTa BO3DPACTaeT C YBEIWUSHHEM CKODOCTH M YIaa
ATAaKH, I0KA NOCIeIHHA OCTAETCSA NOJOKUTEIbEDBIM, T, €. TOKA paccMar-
pHBaeMasl NOBEPXHOCTL 0ODallleHa K BCTPEUHOMY NOTCKY. ' odpalueH-
HLIN OT MOTOKA NMOBEPXHOCTEH, HA0OOpOT, DABHOBECHAs TEMIIEpATVPA
rnazaer, A0X0.JI8 B KOHEUHOM cUeTe 10 aGCOMOTHOrO HYIf, KOr Aa RYiecTe
¢ mpexpauieHieyM BCTPeUM MOJEKYJ MpeKkpamaercss MOABOT Tenaa.
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Phc. 47. Temnepartypa MOBEPXHOCTH ILI0CKOIl MIACT!INKH B arsochepe, cocToauUCH

13 86%0 No 11 14% 0. ¢ miothocetbic ¢ = 1077 Kreek®/m? (o6aactb ra3o-KHHETIMECKIX
TNOTOKOB) NPH DA3IUUHBIN CKOPOCTAX 1i Dit3,IHYHLIX VIJIax  aTaku

B obwem mMoxHO ckasath, yTo Np# BCEX UMEIILUX NMPAKTHYECKOe 3H4-
J€HHE YII2X ATAKH, IPH BCEX CKOPOCTSIX TEMMEpaTypa OCTAeTCS B BECh-
Ma.YMEPEHHBIX Npeaenax. Ha 50AbiMX BBICOTAX CeayeT 0XHAATD euie
MEHBLIMX TEMNepaTyp nopepxHoctell. Ha MaabIxX BbicOTax NPOHCXOJUT
HEPEeXOJ K TeMIlepaTypau, KOTOPbIe MOIYT 6bITL ONpeeAeHb Ha OCHO-
8€ 3aKOHOMEDHOCTEH ra30BOH AMHAMHKH.

C moMouIblo BbIBEIEHHBIX COOTHOUIEHHH CHAYAA ONPEIESUM A3P0-
AMHAMHUECKHE CHJIBI 111 BBIODAHHBIX HaMH arMoc(epHbix VCIJBHU,
f.¢. npu Temneparype 320° K, naoTtHoctr 10 -7 Krcek?/M* M cocrape
Bo3avxa 14%y O, u 86%¢N..

Benunna umnyasca npsamoro yaapa ien BO3J1yXa O NJOCKYI MJa-
CTHHKY ITPU PA3JHYHBIX VIVIaX aTaKH M Pa3/JAUYHBIX CKODOCTSX MOJdeTa
V usobpaxena Ha puc. 48. Beauuuna COOTBETCTBYIOLIErO O3PATHOTO
UMIyabca NpUBeAeHa Ha pHC. 49, a PeIMYMHA COOTBETCTBVIOLIETrO 113i-
fyaIbCa napa.I1ebHO MOBEPXHOCTH ix Ha puc. 59,

Tak xax ix=:3, To puc. 30 gaer OTHOBPEMEHHO BeJHUHHbI
111
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Puc. 48. KoadinuenThl —5- MM} I5¢a NPRVOrS v1apa, Hepilei Ky IAPHOrO K ropepx-
- v
HOCTH MLTOCKON IMIACTHHAIN NIl PA3 IYHLIX CKOPOCTAX noacrts VI pasiyHblX yriax
aTaku ¢. Ataocgepa coctasa 3640 Ny 1 14% O u ¢ 11 oTHocThIO 5 = 10 —7 Kreek?, m?
(061aCTb 1'a30-KHHCTHUYECKHX [OTOKON)

KO3(pULHEHTA <.l JL15T TPEHHS! RO3/1YXA O MIOCKYIO IIACTHHKY MPH BCEX

VIJdax aTaki B TOH ke 00.1acTH CKOpOCTEH moaera. Ha 3ToM prcvHKe
OCOOEHHOrO BHHUMaHKHA 3ACAVKHBAET HCKIOUMTEIbHAs BeJHYUHA Tpe-
EHS BO3AVXA B O8JACTH Ta30-KHHETHYECKHN MO [OKOB.
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Puc. 49. Kosduuuentu q 'mmyaves 06parioro yaapa, nepueiinky.IspHoIo K no-

BEPXHOCTH MJIOCKOH MAACTIMKH NMpH Pas3/HuKubX CKOPOCTAN nogeta V i1 passuiugbix
yraax araku  «. Armochepa coctaBa 86% No 1 14% (O ¢ MJIOTHOCTBIC
¢ = 10 =7 x.ocex?/M* (06/1acTh ra30-KINETHUCCKIX NOTOKOB)

B 10 BpeMdA KaK B a3pOAHHAMHKE BEJHUYEHA OTHOLUGHHH—:] nMeeT

nopagox 0,001—0,003, B paccvarpuBaesoft 051acTH NOTOKOB NPIXO-
SIMTEA HMETD €10 € Be THUMHAMA KO3 PHLUMe T a TpeHis, B 300—1000 pas
S~ g N TI8e 113
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Puc. 50. Kosduunentul q KOCATEBIILIX CIUL, BOSHNKRIOULHX MEXJY BOSAYXOM 1 M-

CTHHKOH NPl Pa3aiudbiX CKOPOCTHX MnJeTa VI PasiuMHMblX Vraax aTakp «. ATMocdepa
coctaBa 86%% No 1 14% O, ¢ mrotdocthio 6= 10—7 krcek?/m* (o6macThL raso-
KHHETHYECKIIX TIOTOKOB)

OOMbUINMH. HPH 3TOM COOTBETCTBYIOLULETO YEBESJIHNYEHHUST HOPMAJbHLIX K
MJIACTHHKE a3DOJIMHAMHYECKHX CH/MA HE NMDOUIXOAUT. an/IHHHOf{ 3TOTrC
nopasuTedbHo BLICOROTG TPEHHT SIBASCTCL TO 0OCTOSITENBCTRY, UTO &
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¢61aCTH [A30-KHHETHUECKMX (JOTOKOB HA NUBEPNHOCIU JBHKYLIErOCH
pela 3alHTHBIA NOrpaHHuHbI O He Bo3HMKaeT. Bedsencrane sroro
14 BCEX MOJEKYA COXPRHATCA OJarONpHATHBIE YCAOBHA AA9 TOro,
yroObl, COOOILIAA MOBEPXHOCTH HOPMABHYIO K CTEHKE COCTABIAIOLIYED
pMNyabca, OJHOBPEMEHHO nepejaTh € H COCTABAAKILYI0 napadieib-
HYH0 MOBEPXHOCTH.

Kax uspecrHO, B 00J1aCTH a%pOJHHAMMUECKNX MMOTOKOB Iepeaada
TaHTeHUHAABHOIO MMMyAbca OrpaHMuena O4éHb HebOJBLIOH BEpPOAT-
HOCTBIO, MPOOHTLECA Yepe3 MOJEKYJIb, HAXOASLIMECS BHY TPH NOrPaHH,
BOro cAofl. D70 KpaiHe HeGJarONPUATHOE COOTHOLISHHE aapOAHHAMH-
yeCKHX CHJ B BBICOKHMX PAa3PeKeHHBIX cjaoAX atMocdepnl clienano Obl
[HOJET HAa TAKHUX BHICOTAX COBCEM HEBO3MOMKHBIM, €CaH Obl, KaK YkKe
VIIOMHHAJOCE BhIIE, AMHAMHIECKOe AaBJIeHHe, 4 BMECTE C HHM Boofile
a3pOAHHAMMYECKHE CHJLI, HE HCNBLITLIBAIH Obl CHUJABHOTO CHHAEHHHA H
B KOHEUYHOM CUeTe COBCeM He nponajaad owl. Camo cobOM pasyMeeTcs,
Yfy Ha 3THX BLICOTAX {IpHCTIOCOfHAEHHasl K a3poAHHAMHYLCKHM Tpedo-
BaHUAM (hopma CcaMOJeTa TOMe A0 HEKOTOPOH CTeMeHWU TepAeT CBOE
3nauende. HelOTOHOBCKUH e XapakTep H3MEHeHHs JiaB/leHUs BO3AYXa,
T. € BO3PACTAHHE €r0 BMeCTe ¢ KBaIPaTOM CKOPOCTH MOJeTa H YIIoM
aTakH, 0coderH0 OTUETIUBO NIPOSIBAACTCA NMpPH (0Jee BLICOKAX CKOpO-
cTax. To e camoe OTHOCHTCH K HCUE3HOBEHHIO a3DOTHHAMHYECKHXN
CHJI Ha NOBEPHYTBIX OT NOTOKZ NMOBEPXHOCTAX,

Taxum 0BpazoM, Bee BLIBUAB O MJAHRDYIONIEM TeJ e pacnpocTpa:
HAKTCA TaK:ke W Ha o0Aaclb ra30-KHHETHYECKUX IMOTOKOB, T. €. M B
3TOM CAVUAe HHARHAA ero CTOpOHA A0MAHA 00Ja4aTh HANMEHbIIeH Kpy-
EH3HOH B HANPABJCHHH IOTOKA, BEPXHAN CTOPOHA JOJAHA 110 BO3MOXK~
HOCTH COCTOATL H3 NTOBEPNHOCTEH, HAMPaRJAEHHBIX OT NOTOKa, T. &
HMETL BBIAVKIVIO KPDUBU3HY, UTU e KacaeTCA TOJAUIMHB Teaa, TO OHd
HC HMeeT CVUIeCTBeHHOTO 3HAUeHHS.

Ha ocnoBe naunwix puc. 48, 48 u 50 5a puc. 51 u 52 nokasausl xa-
NECTBO I NMOJAPLL I8 IAOCKOH ILTACTHHKH.

ITH rpadrxky, HMAIOCTPHDVIOMIHE COOTHOLIEHHA a3pOAHHAMHUE
CKRUX CHJ, AeHCTBVICIIMX HA TLINCKVIO MAACTUHKY OECKOHEeUHO Maaod
TOMIHHABL, HMEIOT HeNocpeACTReHHOE NPAKTHUeCKOe 3HaueH:He, TaK KaK
AOGOH TIDCPHIL KPBElAa KOHEUHOW TOJIMHEB € MA0TIOH H2)KHEH No-
REPXHCCTLIO W C BCPXHEN NMOBEPXHOCTHIO, 0OpallleHHON OT TOTOKA, NPH
BLICOKHX CKOPAOCTAN NOJEBEpraercs JAeUCTBHIO COBEPIIEHHO CIMHAKO-
BLIX 43D0JHHAMHUYECCKHX CHJA, KakoBa OBl HU Oniaa (hopra RCpxHEH
CTGPONBL NPO(MAA 1 KaKoBa Obl HH ORIAZ €re TOJIIIHNHA.

Hanee, va ocHoBe TaHHLIX puc. 48, 49 u 50 noctpoentl 1 padukH,
H30ORAKeHHBIE HA PUC. 53 ¥ 54, 1al0LIHE BeAHUYMHEl 83O IMHAMIUECKHX
CHA B 0DAACTY TA30-KHHETHUECKUX TTOTOKOS I8 PARETHOTO OaMbapau-
rosinuKa. Tak ke Kax M paHee B OOJACTH a3fd-IMHAMHUYECKHX NOTO-
KOB, ¥ 37ech BepXHHe TOBEPXHOCTH €aMOJeTa, YACTHUHO odJaaaioline
EpHSH3HOH, ObLIH pazdUTHl Ha 80bIIOE YHCIO MaibiN TAOCKHN N0+
BCPXHOCTEN, MpUYeM GbIJAH ONMpefeeHbl 23P0IHHAMHULCKHE CHAbL, Jei-
CTBVIONIME HA KAXKABLIM TAKOH IAEMEHT NOBEPXHOCTH.

Haxoneu, puc. 55 naeT BO3MOKHOCTD COMOCTABHTH AIPOTHHAMIIE -
CkWe ¢HaIsl B ODAACTH Ta30-IMHAMHYECKMX H Tas0-KHHeTHUeCKW™
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Puc. 52. IToaspel MJIOCKOH MJI2CTHAKKH GECKOHEYHO MaJIol TOMIIHL B 06JacTH
ra30-KH2ETHYECKIX [I0TOKOB NIPH Pa3JHYHHIX CKODOCTSX

TIOTOKOB Ha PA3JdUYHLIX BBICOTAX ¥ NPU PA3MAYHLBIX CKOPOCTHX. H3o-

I

Y .
6pa>i<aﬂ 3daBUCHMOCTb OTHO!HEHUA q NJOCKOH NJACTHHKH NPH MOCTOSAH- |

HOM YIJe aTakd B 7°, HauboJdee BBLITOAHOM B ra3o-KHHeTHYeCcKOH o00-
JacTH, OT BbICOTHI NMOJIETA NP PAa3JIHUHBIX YucaaXx Maxa, 3ToT rpadui
laeT BO3MOXHOCTb YOeUThCA B TOM, YTO a3pOJHHAMHYecKHe KO3(hu-
UHeHThl B 310K 06JacTy elle 50/ee yMEHbIIAKTCS. ITO MPOUCXOAHT
OT TOTO, 4YTO C YBeJHUYEHUEM BBICOTHI MOJeTa TeMnepaTtypa NJIacTHHKH
VMeHbLIdeTcsd, a CJeIOBATEJNbHO, YMEHbUIAETCS] NPH MPOYUX DaBHBIX
VCJOBHAX CKOPOCTb OTPaXK€HUSl MOJIEKYJ, a BMeCTe C HeH W HMNYJIb®.

Hast o6aactu BeicoT OT 40 10 90 KM, TakxKe NpeAcTaB/siowledl 3Ha-
YyuTeNdbHbIH HHTEDEC, a3DOJWHAMHUYECKHE CHJBl He NO;AAI0TCA TOUHO-
My pacuety. Pe3yjbTarbl NpUGJIHKEHHOH HHTEpPHOJsAUHH B 3TOH 00-
JIACTH HaHeCceHBl Ha rpaduK NYHKTHPOM.

Puc. 56 npeacraBasier OKOHYATEeAbHbIH pe3VaAbTAT BCero paspeda.
OH u306paxaer 3aBUCUMOCTb KayecTba PakeTHOro HoMOapIiHpPOBUIHKA
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Puc. 54. TMoaspul pakeTHoro GoMGapANPOBUINKA B O6JM3CTH Ta30-KHHETHUECKHX

U7 BBICOTHI H CKOPOCTH NoJerTa. Ha srom HUCCJe JOBAHKL

Ty e

NOTOKOB NPH Pa3/IHUYNLIX CKOpPOCTAX 10.1era

KauecTBY pakeTHOro 6oMOap 1MpOBILHKAE, 3aKaHuHBaRTCSL

MTOCBSALIEHHOE
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II. CTAPT U [IOATEM

1. YckopeHHe camoneTa

CrapT H 1noAbeM pakeTHOro 5OM3ap AUPOBIIMKA HMEIOT CROLH 11e1b10
COOGIINTD eMy IIPH MUHHMATbHOM PACX0/1€ FOPIYLro CKOPOCTh, 10CTa-
TOYHYO JJ5 TPOXOMICHUA BCeH OCTAJbHOHA YaCTH ero OrpoOMHON Tpaex-
topuu. HauaabHas uacTb TPAEKTOPHH, COOTBETCTRYHOIIAA CTAPTV H
noABEMY, [IPOXOAUTCA 34 CHET KPATKOBPEMEHHOI O HMITYJAbLA, NeHCTRY-
IUIEr0 BO BCAKOM cayydae He OOJbIIe HeCKOJAbKHX MUHVT.

OaHako Jaxe npH TaxkoM HeSOJIbUIOM NPOMEXKVTKE BpedMeHH (yHK-
LHOHAJABHAA 3ABHCHMOCTh CHJABI, JEHCTBYOLLEH HA CAMOJET, OT Bpe-
MEIIM MOJKET MMEeTh pasaudHpli xapaxktep. Hawedt samaueit apasercs
1afiTH HauboJee BLITOJAHVIO 3aBUCHMOCTD, T. €. TaKyio, KoTOpas obec-
neyuBada Obl HEODOXOJAHMVI0 KOHEUHVIO CKOPOCTb NMpPH MHUHHMZIbHOM
pacxoje ropryero.

Ha puc. 57 B KauecTBe Mepbl NOJE3HOTO COACPHKAIHHA IHEPTHH B
eXHHHULE MACCHI TOPIOUEro CHOBZ BhlIOpaHa COOTBETCTRYIONIAA eMy Nefi-
CTBWTEbHAS CKOPOCTh HeTeuehis C. JlocTHraeMas B KamAbIH MOMEHT
CKOpPOCTL NoJeta V oTHecena K 2To¥W eeAlyHHe, Pacxoja ropioyero
3, —(1aaeTca B BUJle OTHOLICHHUA K CTAPTOBOMY Becy (J, HIK e K Becy
yexkopsievolt Macesl G Ecay Gbt Mo:KEO §LITO NMOJAE3HVIO S9HEPTHIO TIPO-
JVKTOB CIOPAHHA

(G,— Q) C*
2g
IleJIHKOM OTHECTH K YCKOPAEMOMY Tely, KaK 3TO MOXKHO cebe npeicra-
BHTL, TIO KpaHHeH Mepe TeOPeTHUECKH, TDH BHICTPENE U3 CTBOIA, TO
ObLTO Obl TeHCTBUTENbHLIM COOTHOUICHHE
—\CL =)/ S 4.
G

ITO COOTHOIIEHHUE, HMEIDLLEE MECTD NIPH HAeaabHOM BLICTpEIe, H30-
Opa:caeTcd Ha puc. 57 xpupoid /.

B ciyuae pakeTHOro ABHTaTeIsd M3MEHeHHE VCKOPEHHS IPOHCXOANT
no IpyroMy 3axoHy. EcaM NPHHUMATE BO BHHMAHME TOABKO MHEDUHIO
caMO0JdeTa M OTBIEULCS OT TakHMN CHJ, KaK COMPOTHBIAEHHe BO3IVXA,
3eMHO€ IIPHUTSIZKEeHMe W T. 1., TO, HHTeTDHPVSA VDaRHEHHe

Cdm -+ mdV =0,
FLIDAKAIONIEE TEONEMY O COXDAHEHHH LeHTpa TAKeCTH (KOJAHUEeCTBA

PETs

Lo
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Puc. 537. XapaxkrepieTnuecklie KPHBLIE PAXETIION TACH

JABHMIKEHHS), MOJyyaeM TaK Ha3blBaeMOe OCHOBHOE€ VDaBHeHHe paKeThl
(vpaBHeHHe LIHOJKOBCKOTO)
A
C G

COGTBETCTBVIOULAS 3TOMY VPABHEHHIO KpHBasl 2, XapaKTepHuaviollas
MJeasbHoe YCKOpDeHHe paKeTbl, JaeT BO3MOMKHOCTb OOHAPVKUTB, UTO
B 3TOM CJyuae NPH PABHBIX Pacx0Jax roprouero AOCTATAKTCA 3HAUH-
TeIbHO MeHbllIHe KOHEUHbIe CKOPOCTH, UEM B MEPBOM CIVUAE,

[MToTeps adeprud B mpouecce pa3roHa HeT Ha COOJUIeHHe NMPOAVK-
TaM CropaHusl JIBHKEHHSI OTHOCHTEJIbHO CTAapTOBOH maouraiku. Owua
YACTO VUHTLIBAETCS BHEIUHHM K. I. . PAKETHOrO apuratemst. JTa Na-
pPaKTepPHCTHUECKAas KPHBAsi, TAKHM 00PAa30M, He MKeT J4aTh HHUYLTN,
KpOxMe )’CKOPG‘HHH paKeTHOI‘O JIRHTaTes s B H12a’ IbHOM CJIy\"‘]i]ﬁ‘.
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B IeiCTBHTENRHOCTH Yyckopenne OOMOApZMDOBIINKA TOJ BJIMSAHHEM
CONPOTHEJICHUS BO3AVXA H CHJAbl TAKECTH HJH TI0 KpaiHel Mepe eé co-
crapasgooulel Oviaer MeHbllle. DTQ BJAMAHHE OyAeT CKa3bIBATBCA Tex
CKJbHEE, UeM MEHbIIe Pa3BHBACMOE YCKOPEHHe,

Ecay NPHHATD, UTO CYMMa COTIDOTHBJCHHS BO3JAyXa W HalpaBJeH-
HOH NAapadJeabHO TPAEKTOPHH COCTABIAIILEN BECa MOCTOAHHO COCTAB-
JASIOT OTIpEJeIeHHYI0 J0JI0, HAIPHMeED /; NIOJeTHOrO Beca, ¥ YTO YCKO-
pEHH2 BAOJL TPAEKTOPUH OCTAETCH TIOCTOSHHLIM, TO OTHOIICHHE pas-
HOCTH MeXJYy PEaKTHBHGHU TAro#H, YMEHBUIEHHOM HA CHUAY CONPOTHRJIE-
HHA H CJarapuwylo Beca, kK Tare OyIeT PABHO HEKOTOPOH BeawuHHe K.

Broas 3Ty Beanuudy B JudePEHUHANLHOE VDABHEHHE, TIOJyuaeM:

KCdm -+ mdV = 0.

Hs 3Toro ypaBHeHHsl BuITeKaeT H3MeHeHHasaA ¢opMa OCHOBHOrO
\ PaBHEHHA PAKETHI:

v 1 G
< =Kl

EcJH NpUHATB, YTO PeaKTHBHAM TAra B KaKAblit MOMEHT PaBHa I10-
JeTHOMY BeCy, TO TOAYUHM:
1 -02

— 208

XapaxkTepHCTHYeCKasd KpHBasg AJAA 3TOr0 cJay4yasa H3olpakaercd
YPaBHEHHEM

HAN
—_ . N«

Ha puc. 57 xpuzas, coorsercraviowan K ==0,8, o6o3nauena uud-
poit 3.TlpakTHyecKy BbIAEPXATDL 3TY KPDHBYIO B TOM CJay4dae, KOrAa ca-
MOJIET CTAPTYET € 3EMJH ¢ OObIYHLIMH HEOOJIbIIHMH CKOPOCTAMH, H2Jb-
351, TAK KaK NPH B3ATOH BeJHUHHE YCKODEHHA a3pOLAMHAMHUYECKHE CHIbL
B J03BYKOBO# 00JaCTH CAHIUKOM OBICTPO BO3PACTAalOT.

KpuBas 4 cOOTBeTCIBYET VCJIOBUAM MOABEMA MPaXkIaHCKOrO pakeT-
HOr0 caMmoJera, K KOTODOMY NPeAbABJIANTCH BblCOKHE TpeHOBaHHA B
cmblcae He3onacHoCTH M vaoderea. Jdas cobmogeHusa aTHX TpeboBaHHH
HEOOX0AMMO 00ECTIRYHTE MAAYIO B3JAETHVIO H TIOCATOMHYIO CKOPOCTb H
MAJIOE H NIPHTOM NOYTH NOCTOSHHOE YCKODEHHE 114 BOCXOAALLIEH RETBH
TPACKTOPHU. DTa KPHBAA TIOCTPOEHA HA OCHOBANHI OOHON M3 NpEeIn-
aviux pador [18].

[MponoMKUTEAbHBIR U TACOCTHBIA XapaxkTep NMoabeMa A0 A0CTHKe-
#HA CBEPX3IBYKOBOI CKODOCTH, a TaK¥e ero HCKJAKYHTEAbHaN He3KO-
HOMHYHOCTb OpOCaloTesl B raala. KpusBasi HAMIOCTPHUPYET, KAK JADPOro
00X0AMTCA MaAast BeJHUMHA CKODOCTH, PA3BHBASMOM HA 3eMJe, U CBA-
#AHHAA ¢ Hefl MaJad HavaidbHAA CKOPOCTh PAKETHOrO CaMoOgeTa.
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? OCHOBY TNOCTPOEHHS caefylouieH FPYIIbL KPUBLIX, HALHOCTPHPYO-
tiedl Apyro BO3MOXKHBIA C/YUYaH COOOLIEHHs YCKOPeHHMSI pakeTHOMY
0OoMOApAHPOBILUKY U 0003HAYeHHOH UHMDPOH 5, GbIIM No.T0keHbI Cie-
AylolLKe NpeaAnocbliky. TIpUHATO, UTO peakTHBHASA TAra B @ pa3 60Jb-
e, yeM HauyaJbHbIN NOJeTHbI Bec G, M UTO OHA OCTaeTCs NOCTOAHHOM
¥ NPOJOJ/IKEHHE BCero nepuona nojabema. [Ipu 3ToM BMecTe ¢ yMeHnbIe-
HHEM Macchl caMoJieTa YCKOpeHHe BO3pacTaeT a0 Npene’1os, Aulvcrae-
MbIX JHOO KOHCTPYKUHE! caMoJeTa, JH00O caMOUVBCTBUELM IKHNAKA.

B 3toMm cayuae cekyHAHOe yMeHbLIEHHE MAacCHl MOCTOSHHO H PaBHO

o
S
a@g, <
Orcro1a Bec MO HMCTeueHHH BpeMeHM t Oyjer paBeH
G=G,(1—ag -
=Qq, ag =) .

[NpupaBHUBAast peaXTHBHOM TAre CUAYy WHEPUUH H CHJAY COMPOTHUBJAE-
vus, Gepd MOCAeHIOW NMPU 1eX e NMpearnoJoXKeHUdX, 4YTO U B cayuae
3, noJayuaem

1— G
\ Gy 0.9 Gy
o =g 02—

Pe3yabTaThl NPpUSAMAKEHHOrO pacyera Ha OCHOEE 3THX (DOparya
1#300paKaAKTCA HA PHC. 57 TpeMsi KPUBLIMM, COOTBETCTRVIOUIHMH TpeM
SHAUEHHAM BEIMUMHBL A - .

0
a=0,25 a=1,0 u a=10.

B cayuae, xapakTepudyemoMm Kkpupoil a=0,23, yckopeHHe BO3pa-
craet ot 0,5 10 25 M/cex?®. bBaarogaps TakyM HeGOMBIIUM YCKOPEHIIsTM
372 KDUBAfA 3HAUMTEIbHO OTKJCHSAETCS OT KPHBOH, COOTBErCTBYIOUICH
BJ1eaJbHOMY CIy4Yalo.

P .
B cayudae ecau o —_—1, Npy TAre, paBHOM HAvaJbHOMY MOJICTHOMY
0

pecy, vckopeHne uaMensiercs or 10 1o 100 wm/cek® u cooTser-
CTBYIOLLA KPHUBAs MOAXOAUT K KPUBOH 2 MAeaanHOro ciyuasg O.iKe
BCEX OCTAMBHLIX PACCMOTPEHHBIX KPHBBIX.

Haxoweur, npu =10, T. e. korjaa Tsra B gecdrb pa3 doJbLIc Ha-

Ga
uaJIbHOTO MOJIETHOrO BeCa, VCKOpeHWst Haxoadrcs B npejeaax 100--
1000 vi/cek?, uTO, KOHEUHO, MPEBBIIACT Mpeaeta, KOTOPLIH MOKeT BLI-
JIEPAKATH YeJOBEYeCKHH OPraHu3M.

M3 Bcero cxkasaHHOro CTAHOBHUTCH OYEBHAHBIM, Kakoe OJ0/bIIO2

BIHAHNE OKA3bIBACT BbIGOp VCKOpeHud NpH nNoAbeMe HAa KOHEUHVIO CKO-

o P
POCTb €aMOITa NPH JIARHOR BeaMUHHEe OTHONIEHHS .
a
P p
flonokeHHbIE B OCHOBY KPHBBIX G, =1 G, =10 mpeanocriin.
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OUEBHAHO, HACTOJLKO HeAeCOO0PA3HLI, UTO 4B JH MOMHO H2HTH 0O-
Jdee OMarONpHSTHLIE DEMKHUMBL AR 1O beMd. B CBASK ¢ 3THM BCHAKHE
JaJbHeilMe UCCAeAOBAHMS NIPOLECCOR CTAPTa M NOJAbeMa OTNAAAIOT.

Kpubble OTAH4AI0TCA OiHA OT APYTOH TOJABKO COOTBeTCTRYIOLLMMi
HM YCKOPEHUAMH. '

YCKOpEHHE OTDAHMYMBAETCA NPUYHOCTIbI0 €aMoaera M BLIHCCAH-
BOCTBIO YEJAOBEUECKOr0 OpradisMa. B COOTBETCTBHHM C COBDEMEHHBIMH
JAHHBIMH 110 (PM3MOJIOTHMH  YEJ0BEKA, IOABEPralILercest S0JgbIIH
VCKODEHUAM, caedyveT NPM3HaTh, YTO PakeTHLIH camodeT 6es 3xunaxa
MOKET JAeTaTh NpPH OOJBIIKHN VCKOPEHHAX, HeM CaMOJeT C SKHIIAMEN.

OnHako W caModeT §e3 3KHNaka BEKope MOIXOIUT K Ipejedy, Ipi
KOTOPOM MpeuMMYIllecTBAa BRICOKHUX VCKOpeHHil CXOAAT Ha-HeT MW3-33
CHJIbHOLO YBEJIHUYEHHS BeCa KOHCTPYKUHH, HePaspHBHO CBA3aHHOID ¢
VBeJHdeHHeM yckopeHHus. B cBasu ¢ odabliod 1a/bHOCTHIO 1T BLICOKH-
MUY TpebOBAHUAMM, NIPENbABAAEMBIME K TOYHOCTH HABHMT Aal[HK U cOpachl-
EAHHA OOMO, pakeTHHIH OOMOapAHPOBRIMK JOMKEH HmMeTh Hi Gopiy
nuaoTa. Flo3ToMy JAONVCTHMOE VCKOPEHME OrpaHMueHO BeJIHuHHoR Iie-
perpyvsky, He3onacHoOH 18 TPEHHPOBAHHOIO JAeTUHKA.

Puc. 58 naer B COOTBETITIBHM C CAMbIMH TIGCJAEAHWMHA HCCHe0BA-
HuaMu 2, 12, 15, 31] MakcHManbHVIO BeJUUMHY VCKOPEHHS, KOTOPOe
MOJKET BBIIEDHKATH YENOBEK NPKH PAdAHUHBIN NOJAOKEHHAN Kopnyca v
3AaBHCHMOCTH OT BpeMeHH. B crIsiueM noJOKeHHH Npeled HalTvnaer
M3-3a paccTPOHCTBA KPOBOOOpAWENUA. B peaviblaTe pa3Hulbl B I'HI-
POCTATHUCCKOM AABAEHUM B KDOBEHGCHOH CHCTeMe MO3ra M B {epjlle
BO3HMKACT HEIOCTATOK KDORH, ‘

B anexaueM MOJOMEHMH 312 OIACHOCTE OTONBUracTcsl, w itpejes Ha-
CTYNaeT, BEDOATHO, BCIQJICTEHE 3aTPyIHEHHH ABINAHMS HM3-32 CHJDLHO-
ro yBeJAWUEHHs Beca TPYAHOM KJAETKM. 3TO Haudodee 5AArORPHAFHOL
NoJd0KeHUe (Jeskadee) M NPHHUMAETCA B PakeTHou OoMOapaupos-
ulkKe, rae H3oOpakenHoe 11d pyuc. 38 CMeuMAIbHOe CHACHbEe MHAO0TA
CKOHCTPYHMDOBAHO TaK, TO VCKODEHHS, Pa3BUBalIniecsd npd padore
PaKeTHOrO JABHI8TEIA, HANPABHEHBl NEPREHAMKYAADHO K 0C4 Tad THi-
a7,

[lpu cnwtax Ha gesTpudiyre 0He3bAHE, HAXOIINIMECH 104 HAPKO-
30M, BBLIEDIHWUBAIN b JeMaueM HOJ0KeHUM YekopeHue B 20 ¢ doaee
00 cexyni, a JHOAM MOTIM NEPCHECTH VCKODeHUA 10 17 ¢ B Teuenue
180 cexvHI.

B nepuoea cTapTa H JIOrbeMa CVILECTBVET aBe (P&3kl, NP KOTOPHIX
VCHOPEHHE MOMET JOCTMCHYTh KPHFPHUECKOrO 3HA4EeHHA: KATalyIbLTH-
POBAHHE MNPH crapTe U Kolel NoIkeMa. KatanvaeTiseil cTapT npono.l-
JRAGTCH ToJIbKO HECKOABKO CeKVHI, NPHULM VCKOpeHHe MOMeT OLITh
phIdpano Tio sKedaduw. HapacTaHde H30paHHOrO VCKOpouwMst cHias1ana
HMeeT VAApHLIM XapakTep, TOTHAA er0 BeJIHUIHA OCTAeTCH HEW3MEH-
HO/ TIPHMEPHO B Npojo.Kedwe 11 CexVHA, H 3aTeM T4X ke Dplcrpod
VCROpeRHe Npexpauaerca. Takuy odpa3oM, npucoocodaeHde Kpobe-
HOCHOM CHUCTEMBI K 3THM VCJIOBHAM eABa AM BO3MOKHO. B CBA3M € Ta-
KUM VIARHBIM M 1GBOIBLHO 1PQIOTKHTEIRHLIM JefCTBHEM VOKOpeHnd,
JAKE OPHHMMAA BO PRMMAHHe BIArONPHSTIOE NOTNEPeYHOe NOMLER-
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Bpema B cexynpax

Puc. 58. Ilpeneatt ycxopeuns, BLLASPIKIIBAEMOrO TPEIHPOBAHHEM JICTUIIKOM, B 3aBlICH-
MOCTIl GT BpeMeHll AcHCTBHA. Y CKOpellle CHAN THXMCCTI TPHHATO 32 eUIHIILY

HHe Kopnvca, JAJs CTapTa ClIeVEeT HCXOAUTDL H3 YCKOPEHHS, He TIDCRLI-
AUWETC H Y

K atomy ciaeayer npuGaBHUTb, YTO O0jee BBICOKME 3HAYEHHT VCKO-
DPCeHUS MPU cTapTe, Aeaas BO3MOXHBIM YMEHbIIEHHE CTADTGROH NMOPOXK-
KH M, Noxagayd, HeDoablLIOe VMeHblUIeHHEe CTApTOBLIX DaKeT, He:KeJa-
TeJAbHLI elle U NIOTOMY, YTO TPeOVIOT VCUACHUA KOHCTPVKIHYE OaKoB.

C coBceM APVIoM KapTHHOU MBI BCTpeuaeMcsl B Kodle noabema. Kax
HU3BeCTHO, B MpoLecce NMOJbeMa YCKOPEHHE HEMPCPBIBHO BO3PACTAET 3

G
OTHOLIEHNH (;0 6.71211‘011'&[)51 TOMY, 410 Macca caMoJieTa VMeHblnaeres,
B TO BpEM# KaK T#Ara OCTAETCH MMOCTOSIHHOH. ﬂpu BR3AeTe 0€3 MOae3H0T

Harpy3Kku KOHEUYHas BEJIHUYMHA 3TO!1 O OTHOIUCHUS NMPH NMPUHATLIN pPdHE:
BecaxX paBHA NeCATH.

[ToabeM NPOAOJKASTCS HECKOJbKO MHHVT, NPHUEM MaKCHM&bHOE
VCKOpeHHe BO3HHKAeT TOJLKO B TOCIEIHION CeKyvHIV. Opranusy
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YyeJA0BEKA, HAXO0ANErocd Ha 60pTy, pacnoJaraeT AOCTaTOUYHbIM BpeMe-
HEM, UTOOH MPUCTIOCOGUTHCA K HOJBIIHM YCKOPSHAAM.

Kpome Toro, MakCHMalIbHble YCKOPEHHA AJATCS TOJLKO KOPOTKOeE
BpeM4.

¥ LOBJCTROPHUTEIbHLIE YCJAOBUSA JJA YEJOBEKA COHeTalTCd Ipi
2TOM ¢ OJArOnpUATHBIMH JeTHBIMH KadecTBaMu. Taxkum o6pasom, ¢ yvue-
TOM J€KAYEro (MONePeYyHOro) MOJOKEHHA MIHJI0TA Mbi NIPHOJIMMKAEMIA
K AOIYCTHMBIM TPAaHMIAM, IIPHHHMAaf BeJIMUHHY KOHEUHOI'O VCKOpe-
HHs paB:aoil 10 g

p
[pu pequuuue OTHOIIEHHA = = 0,1 dakTop @ oOxaswiBaeTCs paB-
0

HbIM €IHHHLE, T. €. TATa ABUTATECAA PABHACTCH HAYAJBHIMY MIOJECTHOMY
pecy. Ecan dombapauposiuk Sepet ¢ coboil nioJesunill rpys, T0 Ipe-
BeJbHas BeJHUHHA yckopeHuAa B 10g npu aToM He gocturaercs. Hanpu-
Mep, ecal OOMO0BHIH I'py3, HAXOAAIIMICA HA OOPTY CaMOJeTa, COCTaB-

= u -
AACT 5 T, TO OTHOLIGHHE =0,15 ¥ KOHeuHOe ycKopeHHe Oyaer paEHO

TOAbKO 6,67 g, [1puy P=(, ycKopene B Hauaae nodbeMa pasHo 1g, a Bos-
pacTande ero A0 BeaH4HHb 6,67 £ IPOMCXOINT 3a BpeMms

b g(] - (éo ) == 340 cexyuz,

a A0 penvuuHni 10 g 3a 360 cexyHa. Tlpy 3TOM pacueTe cONpPOTHBJACHHE
BO3AYXA He NPHHHMAETCSE BO BHUMAHHWE, M NPLANOJNATAETLH, HTO YCKO-
DPHKE H3MEHACTCH [0 3AKOHY

[Tocaeanas, KpUTHYECKAA YACTE NOABEMA, IPH KOTOPOH YCKOPEHHE
eozpacraer ot 6,67 g0 10g 3anusMaeT, Takum odpazoM, Bcero 20 ce-
VI TIMAOT MoABepAeH KPUTHYECKHM VCKODEHHAM TOADBKO B weUeHHe
51nx 20 cexyuJ, NMpHuYeM B NPOJAOIHEHHE npelslaviuux 340 cexkyvHl
CPraEiaM MUI0Ta UMeeT BO3MOXKHOCTE MPHCIIOCOOUTLEH K NPOLOJIKH-
TEILHOMY M TOCTENEHHOMY HapacTaHMo yvekepedus. Kpome Toro,
TOABEM B 9TOH KPHTHUECKOH 00/2CTH IIPOUCXOIHT TOABKO B TOM CJAV-
yae, ecad CaMmoJeT craprver Ge3 0owd—cayual, He NpeacTaBAsoUHA
IPaXTHUECKOTO KHTepeca. TeMm caMbiM MOXKEOQ CUHTATDb, UTO NPHHATOE
HaMH J0NyLIeHYUe O TOM, UTO YCKOPEHUE B IePHOJ NTOAbEeMa He IPEB30H-
JET COOTBETCTBVIOUINX Npelernons, OyAeT cod.I01eHo.

2. Crapt ¢ moMOUNIBIO KATANYABTHI

IMpu B3rete paxeTHOro G0MOAPAMPOBIIMKA CAeAVeT CTPeMHTLCH K
TOMY, YTOOR KOHEUHad CKOPOCTL NPpY ModbeMe, KOTOPYID MOMXHO J0-
CTHTHVTD NIPH HMEIoeMcst Ha SOPTY 3anace roprouderd, 5u1a BO3MOXK-
HO doapuie. DTOMY TPeSOBAHMIO MOKHO YIOBJISTBODHUTL [IVTEM CO00-
LIeRTA CaMOTeTV ¢TapToRoH ckopocTt 500 M/cer ¢ movoubio cri2an-
BEIX ¢ femtedi cpelcti. [Ipu TaroM CTAPTE VMEHLLIAK TS TPYIRCCIIL
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CBsI3AHHDIE C BLICOKOM yie/IbHOM HArPY3KOH Ha KBaAparunii setp np-t
sagere (800 kr/M?), a o6aacTb HEAOCTATOUHO H3YUCHHDIN VCIAOBMI 110~
1e1a IPDH Mepexode ¢ VCKoPeHHeM tuepe3 CKOPOCTh 3BYKa COBCPUICHHO
pexaraaeted. [1as Takoro crapra HeoOxoauMa KaranyiabTHAsE Pesthco-
3asl CTADTOBAS J0DOKKA, CTPOro NPAMOJIMHEHHAsT ¥ FOPU3OHTaAbHAas,
JLTMHOHM B HECKOJBKO KH.JI0MeTPOoR. [1o TakOH 10pO/KKE CKOJIb3AT CTAp-
TOBbIE Cada3KH, HeCcVUIHe Ha cele pasrousdemuil caMoner. Camble ca-
J43KM  NIPUBOISITCA B JBHACHHC € NMOMOLULIO DaKEeTHOH YCTAHOBKY,
Pa3BUBAOLLER OOABIIVIO TAI'Y [IPH MAJI0H CKOPOCTH MCTEYCHHS.

Ha puc. 59 npe/icraB/aeH 3cKkHU3 yckopsawwero verpoiictra. Ha crap-
TOBVIS TOPOKKY JeHCTBYET HaNPaBIeHHAS BePTHKAIbHYO BHU3 CHIA Eeca

PadeTtHun gauratens
canasok Camonét

CanaaKu CrapToBan ROPCHKE

oo soloasss oo
=l A -

T T T u

Puc. 39. Craprosbie casaskd LT pakeTHoro 5oM0ap,1ipeBLiliKa

GoMOap, IMPOBLLHKA, CaJa30K M CTapToROH pakeTsl, pasHoit 150 T. Kpo-
ME roro, #a CTapTOBYIO JOPOXKKY MeHCTBYIOT CHJILI, TOCTHralI(He 3Ha-
UHTEJALHOUN BeIMUMHBI M HANPABJIEHHBIC BEPTHKAJbHO BBEPX U TOPU30H-
TaJbHO B/OJb JOPOXKKH. DTH CUJIbI BO3HUKAKT MOJ BAWUAHIEM CHJIbI
TSTH CTAPTOBOM paKeThl ¥ TOPMOKEHHs.

[Taaugue 3TUX cUJ, a TakKe TpeOOBAHHWE QUEHb TOUHOI YKJIAILKU He-
CVHIMX PeJbCOB MO/ICKA3bIBAIOT HEOOXO/AUMOCTb EBINOMHEHHA JOPOXK-
KH B BMJe HEIPEPBLIBHOTO HECYIIero teqaa u3 xele3nderouna. [Ipy oaxo-
pCIHCOROM MyTH Ledecoo0pa3Hoil (pOpMO# ero NonepeuHorQ CCYeHUst
siB/eTCA PpaBHOOe PeHHbIH TpPeyrodbHHK, U300pameHHbI Ha pHc. 59.
OcHoBaHHe TPEVIrONbHUKA CAYMUT A9 KPENJAEHHS COOPYIKEHUA K 3eM-
7€, a C4Ja3KU C CaMOJIETOM CKOJIB3AT MO HANpPAaBAAKULCH, VIOKEHHOIT
G €r0 BeplUHHE.

BepxHee cTpoeHHe CTAPTOBOM JIOPOMKKH COCTOMT U3 V.IDKEHHOTO
110BepXy HecylIero peibca M JBYX GOKOBBIX HANpaB/sIOLIHX PeabCOB.
Hecyuini penbe BocnpUHUMaeT BepTHKaAbHBIE CUIB M, KPOME TOro, ne-
penaer 6eTOHY OueHb GOJbLIME FOPU3OHTAJbHBIE TODMO3HBIE CHANLL. Ha-
npasasollMe peJbCchl VJIOXEeHbl 0 OOKAaM Ha MOJOBHHE BLICOTHI Ge-
TOHHNTO Testa. OHU BOCIMPUHUMAIOT TOJAbKO Hedoablutie, Cay1afHO BO3-
HHUKQIOLINE CHJBI, MPENSATCTBVA BCEH IBHAKYIIEHCS CHCTeMe, cocToAW e
H3 CANa30K M caxiogaeTa, moBOpPAUIIBATHEISE BOKPVD ﬂpl'),TIOJIbHOl?l ocu. Kax
.'%t‘.C}'uiHﬁ, TaK H HAlPp2BTILIHE DCILCLL, JTOTXKI OLITH MOKPDLITH C10eM

U 3ak. Ab TIR%¢. 170



L£MA30UHBIX BEwWeCTB, HMEWHX COOTBETLTBYIOULY BA3KOCTD, MTOOL
CKOJAb3AlLHE TTOBEPXHOCTH €a/Ja30K HCIBITHIBATH MHHHMAJbHOE Tpe-
vue. CAda3Ky ONUPAOTCH O NOBEPXHOCTH CKOMBXEHHA B JIBYX MeCrax
H, KpOMe TOTO, JJIA NIPeAOTBPAIEHHR OIPOKHAbIBAINA CHAOKEHDL JIBY-
Mst TApAMH TIOAKOCOB. Bec canasok, BKOYAs BeC He3apsiMKEHHOH pake-
T6l, IPDUHUMACTCR PABHLIM 5 T.

Camodaer pecom 100 1 vcTaHaBJIHBAeTCH Ha IepeaHed YacTH Hecy-
meft KOHCTPVKUMH €ala30K, pakeTHblil ABHraTe]b Ha 3a/]Hefl UacTH B
KHJbBaTepe caMmojeTa. Bolcokaa €TapToBas TAra NepejaeTcd Hecviled
KOHCTPYKUHeH cata3ok camodery. K pakeram HeoHX0AHMO NpeABABHTL
TpeOOBAHHA OUeHb BLICOKO HaAeKHOCTH MOJAHOH Oe30TacHOCTH pa-
8ot1et 1 TATH: 610 T B Teuenue 11 cekyua. CKOPOCTb HCTEUEHHA H3 PaKe-
TH JOJUKHA ObITh YMEPEHHOH BO M30e:KaHWEe BPEIHOrD BJAHMAHHA Ha
doMOap AMPOBIIHK.

[lpu pacxoje roprodero Ha KaxJaell ctapt B 40 T B3 cOOOpAKCIHE
0e30TacCHOCTH M 3KOHOMHUHOCTH OOBIUHBIM VHHTADHBLIM TOPKUHM, pas-
BHBAIOWMM VMEPEHHYI CKOPOCThL HCTeUeHMA (Kax, HalpHMep, MOopoX
WM TIepeKHCh BOJOpOoAa), CleAyeT NPeAnoYecTb O0Jee ACIIEBOE KOM-
HUHUpOBaHHOE roplouee. TaKUM rOPIOYUM MOKET ObITh MUAKHI KHCTO-
PO ¢ BOLHOH aMyJIbCHEH Tazoian.

Hns pacuera pasGera NpHMeM CKOPDOCTb HCTEUCHHH CBSIZAHHON ¢
aemaei craptoBoit naxetsr C==15C0 m/cex. Toraa cexVHAHBIA pacxol
[OPIOULr) OKAKETCSH DABHBIM

P, o ) )
=~ — 4000 xrjcex.

Ilpu nocrosuuoi Tare P Bec yuacTRVIOULEH B CTAPT2 CHCTEMEI B Ka#-
JLIE MOMEHT OyAeT paBeH

G<: B Gu:_pg"(t: -

~ o o Vv -
(_()HpOTHBJICHHe BO3JAYXd BCeH IABHAKVILNEHCS CHACTCMLI TIPY . =1,5,

QUeHHEaeTCA BeAHUYNHON B 75 000 Kr. DTO CONPOTHRJEHAE B NPOLECC:
€TapTa AOJKHO BN3pAcTaTb MO CJEIVIOWEeMY 33KOHV:
w==0,3 V2,

ConpoTHBICHHE OT TPEHUA €aNa30K O PEALCE! HACTOJABKO Mado N0
CPABHEHHIO ¢ OOBHMH OCHOBHLIMH CHJAMH, YTO UM BIIOJIHE MOKHO npe-
HeGpeun.

C nmoMOIIbI0 OCHOBHBIX VPABHEHHH NHHAMHKHM MIHOBeHHOE YCKOpe-
HEE BO BPEMA CTADTA MOMNET SbITbh 3aIIHCAHO CeAVIOUIHM 06pazoM:

AV g(P — 0,3V?
D

-
Gos —Pg -

Ecau yexopesse B KOBLe cTapTa OTPadMAHTE BellHudHoH 30 m/cek?,
TO TIPH Bece B KoHue ctaprta 105 000 xr moavuaeM BeaHuMAv 110CTOSH-
HOI taru P—=~610 000 xr.
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Tlpn 0AHOKPATHOM WHTCIPHPOBAHHM YPABHEHWS ycKopenua Hoay-
YaeM 3aBUCHMOCTb MeX/y JOCTHIHYTOH CKOPOCTBIO M NpoTeKiiiig Bpe-

MEHCM.
f Goy [, 428 —03V \ous"
- 3990 \ 4803V, '

Ilpn V=500 M/cex (popmy.a naeT Mmpo 0 AKHTEALHOCTL CTapTa

t, =7,37°10 "Gy -

3aBHCHMOCTb, ONpeAeJsollas Packo/J TOMJHBA CTADTOBNI pake-
"10H, NPeAOCTABJsIET B Hallle PacopsiXKeHHe BTOpPOe YpaBHeHHe:!

G. = 105000 - Gos— Pg -

Pemasi ux COBMECTHO, noJydaeM OKOHYaTe/ABHO
t; == 10,96 cex. u Gos = 148 700 «kr. .

[poiiieHHbIM NyTh NPOlLEe BCETO ONPEJIEMUTD C TOMOUILIO rpadiuue-
CKOTO UHTEeTrpHUpPOBaHHUS. )

TloaBoast UTOrKM BCeMY, YWTO MBI MOJVUMJIM U3 BLIBEACHHBLIN HAMU
CGOTHOWIEHHH, UMEEM:

CraproBble pakeTbl JOJKHEB Pa3BUBATh MOCTOsSIHHYIO Try P =610 T
B TeueHne 11 cexyHna.

KoanuecTBo ckuraeMoro npu 3ToM roprouero 43,7 T Npu CXOpocTH
ucreuenus C= 1500 m/cek, npuuem camMoJeT ¢ Teaex Kol Becut 105 T u
1noayuaer ckopoctb 500 M/cex, a yckopeHHe BO3pacTaeT oT HA4AMbHOTI'O
40,2 M/cex? 10 AONMYCTUMOM BeJMUMHBI B KOHLe crapta 50 M/cek?® npu
pa3bere aiHHOM 2750 M.

[IpUKKOUHBI pacuetl NpPH VCIOBHH, UTO BeJUYMHA CPeIHErD VCKO-
peHust 1) npuHaTa paBHOH 45 M/cek?, naer:

\% 500

=5 =35 =

s ,—:—;- btt = 2750 w.

=11 cek.;

32BHCUMOCTh MIHOBEHHOI CKOPOCTH H COOTBETCTBYIOUIErO BeCd OF
BEJMUMHBI NMPOHAEHHOIO y4yacTKa cTapTa NpejAcTaBldeHa rpaduyecka
Ha puc. 60. TaM ke npuBeIeHbl HEKOTOPbIC BEJAUUYMHBI, CBS3aHHBIE CO
CKOJIB35IlleH MTOBEPXHOCTHIO CTAPTOBLIX cazadok. Oba moasyHa, 0do-
3HaueHHble OykBaMH A n B, MOryT uverb KBaapartidyvio (popMy U pa3Me-
pel 0,250,253 M 1 ObITb BHITOJHEHB! M3 OPOH3LI UM U3 3aKaJdeHHOM
craay. KpenseHue ux JOMKHO OBITH MOJBMXKHBIM HamojO0He KpenJje-
¥MSl OCHOBHOH NIMTBHI NoAwWHUiIHUKa Mutyeas. [lnockast HUXKHAA nC-
FEPXHOCTb MOJ3YHOB HA NepeAHeM KOHLE AO/KHA ObITh NMPUNOAHATOM
110 KPUBOH BBEPX, HTOOBI O0&CMEUUTh HAJEXKHOE NOCTYILIEHHS CMA3KA
B 9TOT KAMHOBHARBIA 3a30D.

Padora TiomGean-OBepaunra [7, crp. 150—151] naer Hekotopnie
QCHOBHIIE 3aBHCHMOCTH [ifl CKOJH35IEH INGRePXHOCTH, HMeloue
dropvy KRaaApata €o CTOPOHON t, MPU VCJIOBUH NMPUIOKEHUS CHILL B
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bunc. 60. Cxopocth ckonbxeis V, nepeasitraemutii rpy3 G, Harpyaka ma CKOJIL3AUIHE
roBepxioctis G—A | Harpen caost cmasxi A T, Bs3koers HAarpetofi CMasku % N BHA
CMa3KH IO J/IHHE CTapTOBOIf AOPOIKKH

TOHYKe, COOTBETCTB
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YT O HAKJOHA CKOAL3SANLEH TOBEPNHOCTH OTHOCHTEABHG peanca

a2 0,37 i..\i’ .
pt

OTcio.1a BLITEKAeT, 4To

p=7,97"
{

210 0O3HayaeT, UTO AJIA TOTO UTOOBI CAGAATL BOSMOKHLIM CKOJb-
JKeHie O0JbIIOTO Tpy3a P ¢ MaIbiM CONPOTHRACHHEM TPEHMSA, HaH-
MEHbLIAS TOJALMHA N, CJI0F CMA3KH MEXKIY HAKJOHEHHOH 10 YII0M %
CKOAb3ALLEH MOBEPXHOCTLI0 H MOBEPXHOCTLIO peabkca A0AXkH2 Obhib
BO3MOKHO MeHblIe. B cayuae UMCTO UIKOCTHOTO TPEHHA, K KOTGDO-
MYy CIEAVET CTPEMHUTLCH, 11, OTPAHHYEHO 1€ POXOBATOCTBIO O0CHX CKOTh-
3FIMX MOBEPXHOCTeH, YYHTBHIEAA OOBIUYI0 AJMHY CKOJAB3ALIMX No-
EEpPNHOCTeH, MX TpyOyi0 00padoTKy H NOABEPKEHHOCTE BAHAHHIO aTMO-,
cpepHBIX YCAOBHHY, caelyeT OMMAATh HAJIMuYMe HepOBHOCTeHd oT 10-%
Jiv 10 M. Toraa MUHHMAIbHas TOAIIHHA CAO0S CWA3KH, O0CCIeYHBAID -
Hlasg HAJeKHOEe AHMHAMHUYECKOE NPOINALIBAHHE CKOAB3IIHN ITOBEPXHO-
cTedl, cocraruT hy,= 10—"' M, 2 cOOTBETCTEYIOWM N el KOIQUIHEHT TPe-
HHA

10 =0,00316.

HauBbicllee B TeueHHe BCero BPeMeHM PA3rOHA CpeiHee J1aBJjeHHE
Hd KaiAYI0 M3 JIBYX CKOJB3SHIIKX ITOBEPXHOCTEH COCTaBaseT

p= 7—2—3%: 120 xr]cm®,
Tlonm:xance B mpoliecce CTapra, 0HO JOXOJANT A0 4 Kr/cvm

13 BhlIIeNIDUBE IEHHLIX COOTHOIUEHHH BBITEKAET, UTO HAUMEHLIIVIO
BEAMYHHY CJOSL CMA3KH g M BMECTe ¢ Heldl HAHMEHBUIYIO BLJIHUHHY
MOMAHO BBIAEDKATH TOABKO B TOM CHAy4ae, €CJH BA3KOCTh CMA30YHOI O
viatepuana v 0yAeT YMEHbIIATLCA B TOM )KE OTHOLUEHHH, B KOTODOM

nY

\Y
VEeJAHYHBALTCH OTHOLUEHHE {J, 1. €. eC/H BeJHNYHHA ocTagTcH no-

CTOSHHOH,

Korpa canasky TpOratoTcs ¢ MeCTa, CKOPOCTH CKOJbIKEHHA HACTOE -
KO MaJdel, UTO NOJAYYUTH TAKOS 3HAUeHWe % , UTOOBI 3TO IDOH3Beje-
HHE OCTABAMOCH NMOCTOSHHBIM, HeAb3A. [103TOMY CKOAB3AIINE [TOBEPX-
HOCTH CAZa30K JOJUKHBL CHAYAMA LUEJUKOM TIPHJErath K peabcaM H
TOJALKO MO JOCTHXKEHHH HAAJekAlleld CKOpOCTH YCTAHATAHEATECH O]
COOTBETCTBYIOLUIHM VIJIOM HaKJIOHA.

Ha puc. 60 HaneceHO 3HAueHMe yMeHbluamliedcsd paznoctH G —A,
NPUXOAAUWSHCA HA KAXKAYI0 H3 HANDPABASIOULHX HOBEPXHOCTCH B 3aBU-
CHMOCTH OT BpeMeHH. IIpH 3TOM NDUHHMAETCH KBAJDATHUHAR 32BHCH-
MOCTb NMOJIBEMHOH CHALI A ot ckopocTH V, 2 npeaeaax oT A=0 npu
V=0 10 A =100 T npu V=500 M/cex.

133



- A
b, H Jajee EeaHGH-

HY BA3KOCTH CMa3KH B Ka# 10# TouKe CTapTOBOl:I AOPOKKH

. Py
7= 1L n .

3Hast 3TY BCJAWUHHY, MOMKHO NOJACHHUTATDL |

BeauuuHa v’ npeIcTaBAAeT BA3KOCTE TOpAYel cMasKM B c10€ MHUHK-
MAJBHOH TOJUIMHBL h,. Be uunHa Harpesa (NOBbINEHHS TeMIepaTypbl)
AT aToro MacJfHOTO (A0S MOMET OBITh OnpejefeHa, eCIH TPHHATDH,
4YTO BCA padoTa TPEeHUA UIeT HA HAarpesaHde mMacaa. BereacTBue oueHn
MaJIOrO BPEMeHH, B TeuUeHHe KOTODOTC IPOMCXOJHT 3TO HATDEBAHHE,
TEIIOOTAa¥a OT C2MOro Maca KpanHe MaJja.

M3 papeHcTBa

APpV = th,VyC AT

RBITEKAET, YTO HArpeRaHie He 34BHCHT 0T CKODOCTH CKOJBMeHHs. [ipH
MPHHATLIX HAaM¥ COOTHOIUECHMAX BeJHUHH H npH y =900 kr/m® u
C. =0,5 xkana/xr rpaji. noJayuaem

AT=0,000824 P.

B mnpouecce pasroHa BMecTe ¢ H3MeHeHueM P BeamudHa wmarpesa
najlaeT, KaK 3TO BHAHO Ha ToM xe puc. 60, or 60° B Havane crspra Jo
2° C B xoHIE €To.

Ecan oxpyxkatowasn remneparvpa pasua --15° C, To 1aa 3aKJAH4H-
TeJbHOH CTaIHH cTAapTa TpedyeTcs CMa30UYHOE BEUleCTBO, 0f1a5atoules
npH 4-17° € ea3sxocTbio v =1,00002. BA3KocTh0 TaKoro nopsjaka od-
Janal0T TaKkHe BelllecTRA, Kak O¢H3MH, POAa, KEPOCHH H AD.

B To #e BpeMsi B TPeX MeTpaX OT HaladbHOH TOUKH CTapra Ipe-
fveTcs CMa3OuHOE BelllecTBO, odaajalouiee NpH TeMmmeparype 75° C
v, =0,1. DToMy TpeBOBAHHIO VAOBICTBOPAIOT TAKUE BELLECTEA, KAK, Ha-
npuMep, cMoiaa. B npovemyTKe MeKAY HAYAAbHBIM M KOHEUHLIM YUacT-
KaMH CTAPTA JODKHE! OLITh HCIIOJLZ0BAHEL CAMDIE PA3HOOOPA3HBIE CMa-
30UHLIE BELLECTBA C DA3THYHON BA3KOCTBIO.

~711 MepBLIX TpeX MeTpOb N0J400parb HHCTVIO JKHIKYI0 C(Mas’Ky
10001e HeBO3MOXKHO. Ha 3ToM yvacTike npujerca MCNoJb30BaTh cMe-
CH rpadhuTa co cMOJIOH.

llpuBe1enHble CONTHOLUIERHS! CIDABEAMMBEL B NePBYIO Ouepeldb ITPH
VMEPEHHON CKODOCTH CKGIBHCHUA. B paccMaTpuBaeMOM HaMM clIydac
CKOPOCTL JBHKEHHA JTOCTHTAeT IpeAeabHol Beauuunsl 500 m/cex, uTo
COCTABIACT OKOIO 14 BEAUUIHBI CKODOCTH 3BYK2 B CMA30UHOM Belie-
cTBe. TloaToMy, HECMOTPS Ha CHIbHOE BO3pacTaHue KOadHulHeHTa Tpe-
HHA, 0XM1aTh KAKOU-IHG0 MTPHHUMITHAJALHO HOBOH (PU3HUeCKO# KapTu-
1Bl ABJECHUA TPCHHSA HE NPUXOAUTCH, TeM J0Jee, YTO BBICOKHE CKOPOCTH
RO3HHKAIOT B TOM CIyuae, KOrJ1a HATPV3Ka HAa CKOJB3SIUIVI0 NOBEPX-
HOCTH CHJILHO NMOHHKAETCA.

GeavnipeuHoe COCTOAHME CMASKH MOBEPXHOCTEH CKOILKEHHS, HME-
DIMX ETHHY 3 KM, MOJIARPAKHUBAETLS M KOHTDOJHPVETCA € MOMOIIBK
(TelUHANBHOM (MA30YHOR BATOHETKY, cOBeplianefl oO6KATKY Beelt
CTAPTORON JOPOMKKIE ITO HMEHIIMMESH HA HEH pedbcaM,
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Hcnoabays OnbIT KeJe3HOJOPOKHON TEXHUKHU, MOKHO JJd TOPMO-
JKeHHs NPHMEHUTb UYTYHHDLIE KOJOAKH, NPHAKMMaeMble COOTBETCTRVIO-
WHMH CHJIaMH K TOPMO3HBIM MOBEPXHOCTSIM peJdnca. ITocae 1oro kak
CaMoJeT OTOPBETCs, KOMOJIKH NPHAKUMAIOTCA K HAUPABASIOUUM, U ca-
JA3KM OCTaHABJAMBAIOTCA [PH MHHUMAJLHOH JJAHHE TOPMO3HOrQ
yuacTtka.

a1 npoBepKH NPUHLUUMUAIBHOH BO3MOMKHOCTH CKOJB/KEIHS TNpH
OUeHb BbICOKUX cikopocTax P. IMuaToy 65114 npoBedeHbl ONBITHI HAJ
CKOJIbK€HHEeM IVJH BAOJAb M30THYTOH CTEHKY, CMAa3aHHOHN Ba3eJHHOM.
YcTaHOBKa 111 ONMBITOR NPeACTarRAsa1a cO00H CTaAbHYI0 TPYOKY UHCTO-
ROH MPOTAXKHU ¢ BHYTpeHHHUM aHamerpoM 10 mm. Broab Bceil cBoei
JJIHHBL TPpYOKa uMeJsia npopes, NpUAaBaBluKi el BU I xKoao0al-o6pas-
Horo ceuenus.. Tpybka Oblaa yJsoikeHa B BHJAe 3aMKHYTOrO Kpyra pa-
auycoMm 8 M, Tak 4yToObI JHO KeAoOKa NMPUXOJUIOCh CHapyXH M cay-
JKUJI0 HaNpaBASAOLIeH AJAA CKOJAb3SALIEH MO HeMYV 110 AeHCTBXEM LI@HT-
pPOOEKHOH CHJBL Y /IH.

Yepe3 koHel xo0J00a KacarteibHblH K KPVrO30My K0Ja00y NpPOU3-
BOJMJICS BBICTPes H3 HeMEeUKOi BHHTOBKH, VTSKeTeHHOW OCTPOKOHeU-
Ho# nyne# kaandpa 98K ¢ Hauaabnoi ckopocthio 800 M/cek. [Tvas naag-
HO mepexo/uaa B COOCTBEHHO KPYTOBYIO 4acTb TPaeKTOPHHU. [1o OKOH-
UAHWKM ONDITA, MOCJAE MHOIOKPAaTHOrO OGEraHMsl KPYrOBO# TPaeKTOPHH
M OCTAHOBKH MYJIO MOKHO OBLJIO OOHADVKMUTEL JexKallle B Koaode
HencepexJeHHOH (pMc. 61, 62 63). ToHKOC OMeIHEHHe CTalbHOH
000JOUKN MVJAH B OOJEBUIMHCTBE CJAVUAEE CTUpAtock B 06/1acTH

Puc. 61. Ycrairoska Aas HecaeZOBAINIA TPENHS CKOJbMEHHS TIPH OYEHbH BLICO-

KIX CKODOCTAX, ¢OCTOsLAd H3 Goesoro xapaGiuua 98K u kpyrosoro ko:106a .19

CKO ILAKCHHSI OCTPOKONCUHON YTskeaen:oil nvar YKo1o6 cmasan u vioked
B 3aMXIVTLHE KPVYT paaiveoM 8 M
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Puc. 62. Boeroit kapaGun 98K, mnpoussoasuiuit BLICTPeN VTSHKCIEHHOM
OCTPOKOHEYHOIl NMyJaeil B COHPasibHO HIOTHYTOE OTBETBICHHE JKoioba 11
CKO.TbZKelif My . Hava 1611a5 cKopocTh nvan oko.10 800 M cek

MAaKCHMaJAbHOrO AHaMeTpa nmyv.aK. Ha camoit ctaablioft ofonouxke MOKHC
Oniae HA0A AaTh € AMHUYHBIC LdpanuHbl, KOTOPBIE, OUEBHAHO, CALAVET
NPUIIKHCATh ONUJIKAM M 3ayceHuaMm B TpyOke. HemocpeacrseHHe nocae
HAXOXIEHHSI MY.I8 ObIAA TENJA0H, HO He TOpsiued.
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Janee caeayer OTMETHTDL, YTO MYJH OBLIM HECKOJBKO CAABJACHLI B
MIONEPEYHOM HAMPAaBJIEHHH. DT0, BEPOSITHO, OO bIACHACTCS TeM, UTO Bpa-
fl(eHHe MYIH BCKOpe MpeKpaulaJoch, U ueHTpode KHas CHJa, HavasibHas
seJIMUHHA KOTOPO# cocTasaser okodso 100 kr, Bbi3biBajga B CBHHIIOBOM
cepJeyHHKe siBJeqHe TekyuecTH. [locie npexpallleHust BpallleHHsS H HE -
OOMbIIOH Ae(POPMAIMH BMECTO TOUKH KOHTAKTa BO3HUKAeT Leaast NMG-
EEDXHOCTb CONMPUKOCHOBCHIISI CO CTEHKOH, MMeUas NI0lalb OKOI0
1 ca2.

Pic. 63. Tlocae sitorokpatHoro oferaus Kpyronoit
TPACKTODUN CKOJbIKEUNsi Nyas oCTallaBJIHBAcTCH 0e3
MOBPEK AEH 151

Takim 00pa3oM, AaBJaeHHE Ha NOBEPXHOCTb MO BJAUSHHEM LIEHTPO-
Oe:xHOM cuabl cocrasasier 100 kr/cm?, T. . NIpUOJAN3HUTEIBHO PABHO [14B-
JIeHHMIO Ha CKOJB3AUlHe NMOBEPNHCCTH PACCMOTPEHHLIX HAMH C1aPTOBLIX
CaJa30K.

B ¢BA3H ¢ TeM, UTO yTHKeIeHHAs OCTPOKOHEUHASA MYJA, COCTOSII A5
13 CBHHUA C TOHKOH MATKOH CTa/IbHOM O00JA0UYKOH, NPH CKOJbMEHIN Hi
nytH 150 M npoxoHT 6€3 NOBpe:KAeHHH BCe CTENEHH CKODOCTH OT
&00 m/cek 210 MOJHOTO MOKOSI, IPOU3BEAEHHLIE ONBITHI CAeAyer CHHTATh
;i0Ka3aTeabCTBOM TOTO, UTO JOCTHXKEHHEe CKOPOCTH caaasok 500 a/cex
NpH CKOJbKEHHH N0 TIaTeAbHO 00padOTaHHBIM U CMA3aHHbLIM peih-
€aM BIIOJHE BO3MOXKHO.

Urobbl yCKOpeHHe caMoaeTa 1PH CTapTe OCTaBaJoCh B JOMYCTHMbIX
145 caMoJieTa M ero 3KMIaAka I'PDaHHLax, HeoOXoIuMa CTapToRad ;o-
pPOXKKa AJHHOH OKoJ0 3 KM. CIedaTb TAKOE COOPVIKEHHEe MO ABUAHDBIM
1 TeM caMbiM coodWaTh caroJery tpedvemMoe HAanpaBJeHH2 Ha Ledb
VAe B NEpPHOA CTapTa HEBO3MOXKHO. [losTOMY CTAPTOBYIO AOPIKKY
caeayeT cTPOHUTh TakUM 0Opas3oMm, uTodbl ee, EO-NePBbIX, MOKHO OLIIO
¥CM0JAb30BaTh B 00OHUX HAMPaBJCHUSIX M, BO-BTOPHIX, ee cAeAVver pac-
f1oJaraTb MO a3HMVTY, COOTBETCTBYIOUlEMY HaHOOJ/Mee BepOSTHOMY HA-
NpaBJeduIo MpeanoJaraeMblX 00eBLIX MONETOB. DTHM TpeBoBaHHsM
VJIOBJETBOPSET HaNpaBJ/JeHH: ¢ 3amaja Ha BOcTok. bosee TouHoe Kop-
pPeKTHpPOBaHHE HAMpPaBJAeHHs MOJeTa BbIMagaeT Ha A0 IHA0TA. (M
COBepIIAET BLIXOA HA KYPC B CaMOH HAYAJLHON CTAJHH MOJAbeMa, KOT1a
CKOpOCTb ¥ VCKOpEHHE caMoJeTa ellle HEBEAIIKH T VIIpaBJIeHHe caMons2-
TOM He 3aTPVIHEHO.
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Koraa caMoJieT OTpPHIBAeTCH OT TEIeHKH CO CKOPOCTBI, B MOATODA
pasa NpeBBIUAKIMER cKOpoCTs 3BYKa (500 m/cex), ero koaduuuesr
NOABeMHOH CHabl gy —=0,05.

MeKJy TeM ONTHMANLHAS BeJAWUMHA KAuecTBA JOCTHTA2TCA NpH
BeandHHe Ko3adulUKenTa nolbesuoln cuint ¢, =0,173, 1. e. ipa 3HAYN-
1eJbHO OOJblUEM YTae ATAKH.

Ecay orpann4uTh BeauuyHY HOPMAIBHOH K TPAEKTOPHH COCTABIA-
101 EH VCKOPEHHA TeDROH, NPOXOAMMON O MHepUHH, UACTY TpacKTro-
pHH TodbeMa BeaHuHHOH 20 M/cex”, TO HA4aJdbHLIH DajiHyC TPAGKTOPHH,
JdeKalllell B BePTHKAAbLHOH MVIOCKOCTH M cocTaraaoulel vroa 30° ¢ ro-
PHUB0OHTAJBHLIM HalpaBliecHHeM cTapTta, Ov.IeT paBeH okoao 12500 wm.
STOT NPHMBIKAIIIHA K CTAPTY KHEOH OTDE20K TPACKTOPHY HMEET A.TH-
v 6340 M U TPOSTHPACTCA 10 BHICOTH 0KoJa0 1700 M np# DaxaoHe B
KoHUEe TpaekTopuu B 30°. B xoHIe 3TOro yuacTia B pe3ydbrare JOonpo-
THBAEHUA BO3JyXa M HaG0opa BLICOTHI CKOPOCTb VCITEBAET MOHH3HTHIA
J0 370 M/cek, 32 KO3(HUILHEHT MOT:CMHOH CHIABI BO3PAcTH Aocy = (1,093,
T. €. BC el é MeHblle, YeM ITIPH ONTHMANBHOM KadecTBe. 3aTem Oombap-
JMPOBIUHK NPOIOJIKIET MOIBEM 38 CUET CBOEH CKOPOCTH IIOJ YIIOM
30°. ITOT NPAMONHHEHHBIA VUACTOK TpaeXTOpHH TauHoi 4000 M 3akaH-
YHUBAETCS HA BRICOTe 3675 M IIPH CKOPOCTH MO TpaekTopuy V==284 x/cex
i TIpH  Yrae 4T2KH, COGTBETCTBYIOLIEM OINTHMAJBHOM BeIMUHHE
KA4ecTBa.

B 3TOT MOMEHT BKJIIOUAETCH PAKEeTHBIA JRUTATEL, H HA CMEHY HHepP-
HHOHHOMY NMOIbEMY ITPHXOJAHT MOTOPHLIE noabeM. Ha atowm, caeny:o-
HieM HeMOCPeACTEEHHO 2a CTApTOM, VUACTKe De3MOTOPHOIO HHEePIHOH-
HOTO MoAbeMa NMpo0IANTEAbHOCTLIO 25 CEKYHI MOXKHO BHECTH HCIIPA-
BA€HHE B TPAEKTOPHIO, HATIPARHE €€ HA HAMEUEHHVIO Leb.

Takoi pexUM NOAbeMa 118 AGILHOCTH N10JeTa PAKeTHOT o GoMbap-
JAHMDOBUIHKA BLITOJHEE, YEM B3JET IIPW OTITHMAALHGM KAUeCcTBE €O CKO-
pocThio 250 wm/cex W HeMeJIEHHOM BKJIOUMEHHMH ABHTAaTeNs MocAe CTap-
Ta, JTO JIerKO YACHHTb, €C/Ik NPHHATE BO BHHMaHHe, UTO HeboIbloil
M36LITOK CKOPOCTH MCTTOJAL3VETCS A8 TOXEEMA W UTO HA NePBHIX KH-
+i0MeTpax Hadopa BuiICOTLI ITOJIeTa cOeperaeTcst HEKOTOD 02 KOJANYeITHO
TONANBA.

3. TpaexkTopya nojabema

Tpaemop;m MoIBLEeMA DAKETHOTO ﬁomﬁapﬂnpowmxa OonpeendaeTcss
CHJAMH, NMPHJAOKEHHBIMH K €r0 LIEHTPY THIKECTH. HMckarouas nmoka M3
PAcCMOTPEHHA BPALlCHHE 3eMAIY, HMEEM CACAVIOULUE CH.BL.

: oot
ec cavoJgera. Beauuuna: S\Uo—¢-\gum) -

Hanpagiaedne—K ICHTPY 3€MIH.

ASpO,lHHaMHIIECE{aﬂ Beavuyuua: A — c). F 5;2\7; .
NOABEMHAR CHT4A,
HanpassieHne—nepreH UK yASIPHO  Kaca-
TeJLHON K adcoATHOH TPaeKTOPHH 2 I110C-
KOCTH, IPpOXOAAUIZA Yepe3 3ITY KacaTedb-
HVIO U UEHTP 3€MJIH.



ConpoTHBJeHNE Besinunna: w = e - A,
BO3]yXa.
Hampagienve—no xacaTeJbHOH K aGco-
JIOTHOH TPACKTOPHHU.
Tara aBuraresi. Beanuuna: P = 100 T.
HanpapieHHe—noZ VrJOM K KacaTelb-
HOH K alCOJIOTHOH TPAaeKTOPHH, pPaBHOM
VIVIY aTakd caMo.IeTa, B JIOCKOCTH, TPOX0-
Jsiulefl yepes 3TV KacaTeJdbHYH MW LEHTP

3€M.IU.
J’AnambGepoBa cH- Beauuuna T: Ta ke, 4yTO y pe3viabTHPYVIO-
712 MHepLHH. L1eH RCeX NpeabLAVILIIX CHJI.

HainpapiaeHHe—IpOTHBONOJOXKHOE 3TOH
pe3vIbTUPVIOLLEN.

dVv
Cocrapasiougast KacarednhHasi K TPaeKTOpPHUH paBHA M—-*

dt
. m\"?,
Cocrapasiouas HOpMAJIbHAA K HEW parHa -, T

DTH NATb CHJ J€XKAT B OJHON MJOCKOCTH, COBNA AN C IJI0C-
KOCTBI TPAeKTOPHHU.

JleficTBUTEAbHbIE BEJUUMHBI BCJAEICTBHE BpPAunieHHUST 3eM/J1d4 OKa3bl-
RaroTcs 6oJgee caOKHbIMH. Ecan Obl 3eMHas atmocepa Oblia Heno-
JBHIKHOMH, T. €. He BpAalllajgach BMECTC € 3eMJeH, TO OTHOCHTEILHYIO
TPAGKTOPHIO CaMOJeTa 0 OTHOLUCHHK) K 3€MHOH HOREPXHOCTH MOKHO
010 Obl ONpeAesiTh, TPUJI0KIB K LEHTPY THKECTH camoJeTa HeKO-
TOPVIO DIECTVIO CHJIY. DTa CHJa UMeeT HeollpeledeHHne HanpaBaeHHe U
BEJAHUHHY

—»
C:-2[w - w] - (g___P_t)
g C

U npeiacraraser codoil Tak Hasbleaemyio cuay Kopuoauca. Baaroxaps
(BOEMY HeONpeJTeTeHHOMY HAMpapBJICHHUIY B IPOCTPAHCTBE, JeHCcTBHE
3TON CHJBI NPOSBIAAETCH TaK, YTO HAGJIH/AaTeI0, HAXOMAALLIEMYCA Ha
zeMJe, OTHOCHTEJbHAsl TPAEKTOPHUS ViKe He IpeJACTaBAsAeTCHa MJAOCKO
KPHBOH.

CBsi3aHHasl B JJeUCTBUTEJLHOCTII € 3eMJed, T. €. Bpallaioilascs
sMecTe ¢ Hell, aTMocdepa co3zaer CHIBL, TeHCTBVIOLHE HA CaMoOJeT, H
HCKPHBJAOILKE, T. €. NPeBpallalliie B IPOCTPAHCTBEHHYIO KDHBVIO
(1BOAKOY KPUBU3HBI) ero adCoJMOTHYIO TpaekTopHw. CaModaer Bo Bpe-
Mst roJeTa MoJoGHO (hIIoTepy IMOIBEPTAETCH BO3AEHCTBHIO BDALIEHUS
arMoc(epbl, BOCIPUHUMAEMOMY KaK NelicTBHe OokoBOro Berpa. Eciu
HaMpaBJCHHE er0 MOJAeTA He COBIAIaeT C HANMPAaB/JAEHHEM 3aMa1—RBOCTOK,
TO 3TOMY KAXVIIeMycs BO3/1eHCTBHIO BeTpa cjelyeT NPOTHBOIOCTA-
BUTb HEKOTOPBIH NMOBOPOT CaMo/JeTa €My HaBCTpeuy. DTO CTAHOBHUTCH
GYeBHIHBIM NPU PACCMOTPEHHHU TI0JeTa OT MOMIOCA MO MepUIHaHY.

Ecan cavoJser 10axeH NpPUAEPKUBATLCSA a0COMIOTHOH TPAaeKTOpHH,
'IpeBapUTEIbHO PACCYMTAHHONH npueMaMi acTPOHOMHUYECKON HaBUTra-
IIMK, TO JETYHK NPU NUIOTHPOBAHUHN JOJKEH YUECTb 3TO OTKJOHSAIULEE
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JarorepHOe AEHCTBHE KaK HEKOTOPYIO CE/ibMyl0 CHJY, HANPaBJEHHYIO
LEPMCHANKY AIPHO KacaTedbHOH K TpaekTopuH. [Ipu pacuetax mbl npu-
HHUMAEeM, UTO JIEHCTBHS, NPEeANPHHUMAEMbIe TUAOTOM AJAA CO3aHus 50-
KOBOH CHJbI, YpaBHOBeluuBawlied (IIOrepHOE AeHCTBHE, HE OKAa3bl-
1A10T 3aMETHOrO BJAMSIHHSL Ha KO3(UUHEHT NAAHHUPOBAHHUA CaOJeTa.
[Tocko.bKY 372 OOKOBAsA a3DOJMHAMHYECKAS CUJAA HANPaBJeHa EpPMeH-
JHMKVIAPHO K IIOCKOCTH TPAeKTOPHH K TOJAbKO NPENATCTBYET OTXKJACHE-
EMIO CaMOJETa OT 3TOH ILIOCKOCTH, B JaJbHEHILIEM MPU pacyere rpaek-
TOPHHM MOZKHO C HEH HE CUHTATBCH.

J11st TOro utodsl cledarh narasIHbIM pacnoaoxenye, ci, éeucmy-

HANPABNOHNA L
IOLLMX HA LEHTD TSKECTH CaMOJIETa, COREPILAMET 0 N0 be My T puc. 64
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Puc, 64. Bacmmie cimnl, AellcTsyiolllle Ha pakeTuulit 6oMGapAIPOBILMK IPI NOADCME

IpHBeZeHa COOTBETCTBYIOUIAsi cXeMa B JABYX npoekuusx. Hanpasae-
HYe NIPOEKTUPOBAHNA B GOOIIX CAVYasX Napasies]bHO TOPH3OHTAALHOI
TIOCKOCTH, MPOXOASILEH Hepes caMoer.

Jlast TOro uTOOb MPeJCTABUTH BCE 3aBUCHMOCTH MEKIY CHAAMH B
aHaMMTHUEeCKOH (bOpMe, J10CTATOUHO PAa3NOXKHTh AEHUCTBYIOULHE CHID!
1A UX COCTAB/SIIOLLIKE 110 OCHM CBSI3aHHOM C CAMOJIETOM CHUCTEMBl KOOP-
JIMHAT T COCTAaBMTb OCHOBHLI€ VDPABHEHHs JIMHAMMKH JJsi KAKJAOT) U3
3THUX HanpasJaeHni. Toraa Ml MOAYYUM TPH AudepeHUHAILYLIY ypar-
HEHMS 17151 KaXKA0H 13 TpeX [POCTPAHCTBEHHBIX KOOPJANHAT TPAEKT OPUH
nmoanema. MHTerpupoBanue X, MOBUAMMOMY, HEBO3MOXKHO, TaK Kak
3HAUUTEJBHO $0Jee NPOCTLIE, OObIUHLIE JH(EpeHUlIasbEbIe YPaBHEHHS
BHerIHell $aJHCTHKY He MOoXAalTCs HHTETPHPOEAHUIO B OGLIEM BhIIE.

3i1auMTEJILHO TIPOUle OKAa3blBAETCS HAXOMXKICHHE OTHOCHTEALHOM
TPAeKTOPHH, eciM BLIUMCJAEHHEe pPasTPaHHUYHMBAETCS HAa 1BE CTYMEHI.
CHayaga onpejeiasercs aOCOAOTHAZ TPAEKTOPHS, NMpHUeM TIPHHHMA-
I0TCST BO BHMMaHle TOJbKO MsiTh MEpPBBIX BLIMIENPHBEASHHBIX CHJ,

10



a cuaa KopHoanca coBepllleHHO HCKJIOYAeTCsT U3 paccMOTpeHus. 3ateM
CIpeaeasieTcss NyTb, MPOHAEHHBIH ITOBEPXHOCTBIO 3€MJM I1OJ CaMo.ie-
TOM INpH ee BpalleHUH. HakoHel, 043 MOJYyYEHHBIX KOMIIOHEHTA {(CJ&-
AWM K) MVTH CKAAAbIBAIOTCA HA rI00yCce B HCKOMYIO KPUBYIO ABNAK O
KPHUBH3HBI, NIPEACTABIASIONIVI0O COO0H OTHOCHUTEJNLHYVIO TPAeKTIPHIO.
[Trockasi abcodIOTHASL TPAEKTOPHUS ONpeALisieTCss IQCIE10BAT2I5-
HBIM \1eTo;10\r (Mo cTyneHaM), NOJ00HLIM METOIYy, MPHUMEHAEMOMY B
Gaavctuke™ Kpusas Tpaektopua (puc. 63) 3aMeHSIeTCsi MHOFOYTOlb-
HHUKOM, CTOPOHBI KOTOPOIO HAaCTOJbKO MaJbl, YTO KamKIAbIH OTPEe30K
AYru MoOAeT ObITb 3aMeHEH COOTBeTCTBYylOWIeH el XopAo#. B mep-

! > Tpaeutopua no&,"a
B Q o — —
3 < — -

Puc. 65. [TpnGanxennoe rpadiueckoc HaXoKACHNEC TPAEKTOPHH MOABEMA

DIMHAX YrJA0B MHoroyroJdbHuka A, B, C u T. aA. npousBoauTcs C.10-
AEHHe BCEeX CUJ, AeHCTBYIOUHX Ha camoJeT. Kpome Toro, onpeaeasierca
VrOJ HaK/JAOHA TPAGKTOPHUH ¢ 151 KaXKAOH CTOPOHLI MHOTOYTOJbHHKA
—=AB, BCu r. 1., BeIM4MHA KOTOPOH NMPUHUMAETCH HEU3MEHHOI.

HpnpaBHnBaﬁ HVJ/I0 TAaHFeHUHRJIbHYIO CIAralomyr CyMMbl CH, MO~
JyuaeM
g(Pcosa—eAy, —Gysingy)

Gy ‘

OTcroa BeJMYHMHA CKOPOCTH BO3pAcTaeT B NMEPBOM NPHOAMKEH:

OT 3HaueHusa V, A0 3Hauvequd
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lpupaBHuBas HYH0 HOPMAJIBHVIO K TPAGKTODHM CIArAIOLIVIO CyM-
Aibl CHJL, TIOJIVYAEM
GaVZ,,
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Pue. 66. AGcomorinas TpacK10pusa 1011-eMa PAKCTHOrO GoMOapUPOBILMKA NP CKOPOCTH
rerevenist C = 3000 »/cek, Ge3 yucta U ¢ VUETOM Bpallerns 3eMJNI NP CTapTe 13
TOUKH, HAXOIAUICHSH Hd 3EMIOM 3KR4TOPE B 30CTOUHOM 1T B 34T THOM HAlIPABJCHIAX

AGCOMIOTHAS CKOPOCTb Vay B TOUKE A AOXKeT ObITh € J0CTaTOUHOH
1TOYHOCTBIO ONpe/eieHa MO CKOPOCTH MoJeTa Va U CKOpOCTH BDAlLe-
Hud 3eMAH B TOYKe cTaprTa. Ilocae 3Toro MOKHO NPOBECTH JINTY AB n
B,, SIBJASIFOILVIOCST MepPBbIM HPHSIHKCHUC,

- 110 M3BECTHOMY Tefepb CPeIHCMY HAKIOHY TPACKTOPHH Fm M
CDE,1h:1M 31aUeHUAM CHI MGAHO, IPUMEHSISE TOT “Ke MeTO.1, NPOHU3BECTH
GTOpOft MDUOIMIKEHHBI DacueT Ans ONPeIeIeiNsT NOJ0NKEHHA TOUKH
B ¥ BCEX BeMHUMH, NGPaKTEePH3VIOLUX TPAEKTCPHIO B 3TOH TOUKE,

TorT ke Mpouecc NOBTOPAETCS B TOUKe B T. 1. 10 TeX 10p, 110Ka
BCSl TPAGKTODHS HE OVIET ONpcIe1eHa aHATHTHYCCKUM Mad rpaduuaec-
KM NVTEeM.

[Mpumeuna sror cnocod, A
pacyeT TPAEKTGPHH, 1151 KAKI0H H3 HHUX ObLIM NPUHATHI

B2finexorckuil npoussea uucIeHbIH
C1€ 1V~
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IHe HCXOJHbIE JIaHHble: BBICUTA HAUAILHONH TOUKH HAJL YPOBHEM MOPH
36,75 M, Haua/JbHasi OTHOCHTEAbHAS CKOPOCTb 284 M/CEK H VroJ Hak10Ha
TPAeKTOPHH B HauaabHCH Touke 30°. Kaxaast M3 TPaeKTOpHI Oulin

G
MCCNeI0BAHA JI0 BEJIHUKHHDL -=0,1. Pacuyer npoUzBOAWICA 15 CKOPO-
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Puc. 67. AGCOII0THAR TPAaeKTOPHA NOALEMd DUKeTIoro 60oMOAD,LPOBLULIKA 0PIl CKO-
poetit nereyeuusn C = 1000 M/cex, 6e3 vueTa i1 ¢ \UCTOM BpalleHis 3eM Ul Ipil cTapTe
13 TOYKI, HAXOAAULEICA 1A 3€MHOM 3KRATOPE, B BOCTOUHOM {1 B 32114 1I0M HallpaRICHIIAX

creit uereyennss C=3000, 4000 u 5000 m/cek, Oe3 ydera BpalieHiist 3eM-
JM U T YYETOM ero MaKCHMAaJAbHOH BeJHUMHBI, T. €. B MOC/AETHEM Caydae
NPHU CTapTe € 3KBATOPa B BOTTOUHOM MJHU B 3af1a(HOM HaINpaBJEHHH.
Hu:xe NMpUBOAATCA HEKOTOpble Pe3VIbTATH 3TUX PacuyeToR.
Ha piic. 66, 67 u 68 uso6paxkesa popma adCOIIOTHON TPAEKTOPHIL,
Ha puc. 59—CcKOpOoCTH, pa3BHEALNbIC B PA3AHUHLIX TOUKAX TPAEKTOPHH.
Tad.a1. 1 npeacTaBaseT CBOIAKY BANKHEHLIMX PeaViIbTaTOB pacueia
;1151 BCEX PACCMOTPEHHBIX TPacKTOpHi, 6e3 vueTa BpallleHUs 3eMIH.
Koneusas ckopocTh NoIbeMma ABJISETCS Ba)kKHEHWHM Pe3yiabTaToM
pacuera TpaekTOpuH. OAHAKO JAGCTATOUHO TOYHLIE JMAaHHBIE MOKHO MO-
JVUUTL M $e3 TOUHOro pacueTa TDAeKTODHH, HAd OCHOBe paHee TpHBe-
JIEHHOH 3aBUCHMOCTI:
\Y Gq G
o= Ing ——q(l— ‘q>
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B uactHoCTH, ecit BeMnudHY OTHOUIEHHS qCVMMix COIPOTUBJEHHS

FO3/YXa W HaNpAaBJEHHOH MO TPAEKTOPHH COCTABJAIOWLEH CHaby 7s-

E€CTH K NTEPEMEHHOMY MOJETHOMY BeCY MOJOKHTh B 06JIaCTH oT ((3 =}
0

G
e Lo =0,5, paBHo#i q=0,3, u B 061acTH oT 5 _05 105 ——01 paBHoO#
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Purc. 69, AGco/oTHash CKOPOCTb PAKeTHOro GoMGapAnpOBIINKA B 3dBHCHMOCTH OT
otHocute baoro seca G/Gy npn ckopocrsx ncreuenuss C = 3000, 4000 u 5000 m/cek.
Bpamenne 3eM/ 1l HE LIPHIATO BO BHHUMAaHHE

=0, MOXKHO NOJUYUHTh OUEeHb XOpoliee NPHOJIMXKCHHAE K pe3yabTara
doJee TOUHOTVL pacueTa.

Ecau npouszecty Takoi NpUOJAHAeHHBIN pacueT 144 6o0MOap AHpOB-
11HKa co crapToBbLiM BecoM 100 T 1 nycTubiM BecoMm 10 T, npyHHMas Ha-
YaJbHYI0 CKODOCTb €ro paBHOH 284 M/C€K H CKOPOCTb HCTEYEHUS!
C=4000 M/cek, TO MOXHO YOeIUThCS B CJeTyiolleM.

PakeTHuit 6oMOapAHpOBIUIHK CMOCOOEH JOCTHTHYTh CKOPCCTH, CO-
OTBETCTBYICLLEH OOBIYHON CKOPOCTIL CBePXAAJIbHOOOHHDBIX CHAPALOR,
uMest Ha 6opty 50 T 60MO. DTO CBUALTEABCTBYET O HECOMHRHHOM npe-
HMYILECTBe pakeTHOro 6oMOapAUPOBLIMKA HAJA CBEPXAAMbHOOOMHBIMH
CHAPSAAAMH B CMbICJE KOAUYECTBA MEPEHOCHMOTO MOJAE3HOTO Irpy3a.

B 1o xe BpeMst 6e3 M0Je3HOr0 rpy3a CKOPOCTb ¢M5apIHpOoBIIUYKA
B COCTOSINHH NPEBBLICHTb MPEJALJAbHVIO CKOPOCTh KPYTrOBOTO NoJeTa 1o
HHepUHH BOJH3M 3eMHOL MOBEPXHOCTH, DAaBHYIO, Kak I3BeCTHO,

10 3ak. 2o 1180, 145



XapaKTepHCTHYECKHE BEeJHYHHbI TpeX Pa3IHYMbIX

CkopocTb CKOpOCTh
G boxmGonan Bricota
HCTEeYCcHHuA i noaera i
. Gy HArpyv3ka B T noJeTa B KM
C B m/cex I VBwMcek
! \
- S e e S
i 1000 ? 0,60 50 7.0
= 2000 ; 0.42 31,8 46,5
- | 3000 ; .30 ! 20,0 1.5
g ! 4000 ; 0,22 11,5 36
e 5000 0,15 1,8 34,5
6000 [ 0,10 ; 0.3 40
1000 0,69 | 58.7 33,5
2000 0,53 43.3 31
2 § 3000 0.40 § 30,5 1.5
= . 4000 0,30 ; 20,0 47
s | 5000 023 | 133 68.5
e 6000 0,18 E 8.0 84
7000 0,14 i 3.8 98,2
8000 0,11 Z 1.0 100
e e e -
1000 0,75 | 65,0 31
2000 0,62 | 51.7 18,5
3000 ! 0,48 | 37.5 43,5
4000 ‘ 0,38 } 28,1 71
- 5000 0.30 | 20,1 87,5
§ 6000 0,25 ; 15.0 98,5
S 7000 0.20 10.5 106
3 8000 ! 0,17 : 6,5 12,3
€080 g 0.14 ; 3.5 117
10000 ; 0.11 ; 1.0 121,5
|
;
i
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TPaEKTOpUIA MOgbeMa paneTHoro GomMGapAMpoBMMKa

Tadanua

Hauna ropu- Kacateavnasn ' Hopyaunhasn
sontaibHoii YO KacaTeqbHOI 7
npoexin | B KORLE TPaeKTo- coclanasoinasn ‘ cocTasasowasn | Bpema noivema

tpaextopuy [P C TOPHSOTOM | ycKopewna | yckopeHus R cex.

A04BEMA B KM B rpaiycax B M/cek i B a/cek?
55 -+15.5 12,8 ! — 6,8 121
135 -+ 0,4 22.0 | —6,5 178
230 — 4,1 30.4 — 4,8 214
320 — 3,7 41,0 -+ 3,7 240
105 a2 55.8 437,90 261
485 -~ 7,3 77,3 +39,1 274
60 +8.2 12,1 — 7,1 124
150 - 8,1 19,1 — 5,5 189
280 +7,6 18,3 26,8 243
425 +9,5 28,3 — 2.4 283
560 8,1 37,3 — 4.0 313
675 7,4 47.5 — 3,0 333
785 7,3 61,3 — 0,8 320
860 47,6 81,6 + 1.6 362

- - ! -
60 £ 3,1 1,5 0 -7.3 128
135 —10,6 16.3 3 5,0 166
335 +11,9 16,7 —3.9 267
505 5 7,3 22,3 -6,3 315
665 X 4.4 28,8 —-5.8 351
830 + 2,9 34.8 -5,1 380
975 - 2,6 41,0 —4,1 401
1135 + 1,8 49,5 —2.,9 424
1275 + 2,0 60,3 —1,3 440
1400 <+ 2,3 73.3 0.4 452
10% 147




7400 m/cex. Mexly aTUMH NpejiedMH HAXOAWTCA 0B/1aCTh BCEBO3MO K-
MBIX FIPOMeYTOUHbIX 3HaYeHH# CKOPOCTH H 60MO0BOfi Harpy3KH.

He Mmenee sameuatenen ToT (paxt, 4TO B Npejenax 60MOGBHIX Ha-
rPy30K, NpeCTABASIIIHX TAKTHUECKHI HHTepec, T. e, 0T B 10 40 1, cKO-
pPOCTb HCTEYEHHA OKA3bIBAeT HA KOHEUHYHK) CKOPOCTh CaMOJ1eTa He OUeHL
D0JbIIOE BAHAHHE,

DTO O3HAYAET, UTO NPH NPOEKTHPOBAHMH DPAKETHOrO OOMOapAH-
POBILHMKA HET HeOoOXOAMMOCTH JOMHUIAATLCA OcyulecTBAeHHA Hesonac-
HOTO B 3KCMJAO0ATAIHHM PAKETIiOrO ABHTATEAA CO CKOPOCTBLH) MCTeUeHHIL
C=4000 m/cex uau GoJee. Y xe npy ckopocTH HcTeyeHnsa C=3000 m/cex
MOKHO OCYWECTBHTL OOMO4PIHPOBINHK, KOTOpPLII OyAeT Npejcras-
Js1L CODOM OYEeHD BHYLIHTEALHUE QPYHKHE.

Ha punc. 70 u 71 ppuBegeBbi A5 CPABHEHHS KPHBbLIE CKOPOCTH B 3a-
BHCHMOCTY OT OCT2BIUIETOCs [IOJETHOTO Beca, MOJCUMTAaHHBIE No npli-
OMHKeHHOMY crocody, 110 NGcae 0BaTeAbHbIM 3JIeMEHTAM TPACKTOpPHU
1 TOUHOrO ONpeAe/eHKA B Clydae HAeadbHO0 M3MEHEeHUA TATH paKeT-
HOI'O JBHraredd. Bo Bcex CAy4YasAX 3a HAYaJAbHYID CKOPOCTD IOJETA Obl-
na TPpHHATA BeaduudHa 284 M/cek, BBITEKEKIIAA W3 YCJIOBUH cTapra
CpaBHeHHe NOKA3bIBAET, YTO NPHOMMMKEHHBIA pacyeT AOCTATGUHO NO-
pouo oTodpaxaer JeHCTBUTEABHbIE COOTHOILUEHUA, B OCOOEHHOCTH NPH
BrICOKUX 3HaueHuax (. B 1o xe Bpema u3 rpaHKCR BHAHO, HACKONHKD
NeHCTBUTEIbHBIE CKOPOCTH TOMEeTa OTCTAIOT OT HAeAJbHBIX, B 0c002H-
HOCTH TIpH BOJBUIHX OOMOOBBIX HArpy3Kax. 310 00 LACHAETCH, ¢ OAHON
CTOPOHBI, TEM, UYTO MPHU KPYTUM NMOLBEME DEeJHUHHA cOCTARIAOLIEH CH-
Jib! TAKECTH, HAIIPABJEHHOM 110 TPALKT CPHH, COCTABJAET SHAUKIE€JIbHVIO
HacTh THATH, M, C APYro# CTOPOHDI, CPZBHUTEJbHO BBICOKHM CONPOTHB-
JieHWeM BO3jyxa B 3T0# obJ4acTil.

KpuBas moraa 6l umers H0.ee BBITOAHYI0 (opMy, ecan Obl via-
J0Ch VMEHLUINTh CONPOTHUBAEHHE WM YBEJAUYHTbL TATY.

YMenblieHHe HAYaJIbHOTO YIAd HAKAOHA TPAGKTOPHM % , KOHEUYHO,
VMeHbIIHI0 0Ll BEAMYHHY BPEeJIHOT0 KOMNOHEHTA CHJB! TSHeCTH. O AHA-
KO OHO Bbi3Bad0 Obl OJHOBPEMEHHOE CHJALHOE NOBLIIIEHHE COIDITHE-
JeHHA BO3IYXA B MJAOTHHIX ¢J0oax aTMocdeprl, TaK YTO OT 3TOTO Chi-
cofla OMUAATh XOPOLMX Pe3y/ablaTOR He NPHXOIHTCH,

Moxno 6bl10 Obl TAKKe CHABHO YBEAMHUHTb TATY B Ha4aJnbuofit 00-
AACTH TPAEKTOPHM, HATIPUMEP TakK, uTOOL KacaTeAbHOE YCKOpeHH: GLI-
710 TIOCTOAHHC M NPHTOM DaBHO IIPejdedbHOMY AONYCTHMOMY YCKOpe-
uuo 10 g. Toraa cHaa cONpPOTHBAECHHA, KOTOpas cHadvada GyJeT He-

CKOJIBKO GOJblIE TTOJCGBHHBI TIONETHOTIO BECA, COBEpPIIEHHO HMCUE3HCT,
G o = -

PUHLUIE 4eM BEeJMUYHHA OTHOLIEHWS (3 CASNACTCS PABHOM 0,5. Urodn
H]

OCVINeCTBHTh TAKOH pPeXMM, MOTOD AOJMeH NPH BKAOMeHHH obecne-

upBath TAry B 1000 T, masblie TATA ¢ TOMOWbIO APOCCETUPOBAHUA MO

CTENCHHO VMEHBUIARTCS W B KOHUE 110, TheMA MOTOP BHIKIOYASTCA NP

Tare 100 1.

IpyHuMan

V = 284 4 0,95 C-In %



ComE0Ban Harpyaka B TOWHAKX
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OcratouHbil QTHOCUTENLHLIN NONETHLIN BEC

Puc. 70. 3aBicHMOCTE MeXAy 60MBoRoH Harpyskoil H KOHEYHOH CKOPOCTHIO NoJieTa

pakerHoro 6oMGapaAHpoBULHKa NpH ckopocti weredeHus C = 3000 m/cek H HayaabHOR

Ckopocth nonera Vo= 284 mM/cex Ha OCHOBE TOYHOrO pacyera TPaeKTOPHH rpaduueckim

smetoaoM. st cpaBHeNHs NpHBeleHH AaHHbe MPHUGIMKEHHOrO pacuera H Kpupas JJi
HAEANBHOPO CJVHas
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Puc: 71. 3asiiciMocTE Menny GoMGOBOIT HArpY3KoH M KOHEYHOH CKOPOCTbIO TO,ICTd

pakeTHOro GomOapanpoaiika npu ckopoeti uerededns C==4000 m/cex u Ha4aTbHOI

cxopocth noderaV, — 284 M/cex Ha OCHOBE TGWIOrO pacyera TPaeKTIpHil rpaduue-

crliM MeToaoM. IL1st cpanuering HnpuseieHsl AaHHule MPIGTINKeRHOro pacueTa il KPHBas
A 1ACAILHOTO ¢ ayuas
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Ecad Bec pakeTHOro jBurateass ¢ Tiarof 100 T oueHed HaMM B
2500 Kr, TO 415 ABHraTe s C YASCITEPEHHOR BEAMYMHON MAKCUMANGLHOT
TACH M € WHAPOKHMH TIPESIEMH PETYIHPYEMOCTH CASAYET APHHATH 110
KpaftHed Mepe B NIATb pa3 00aLwWHi Bec, T. e, 12 500 kr. Ecam ripu atom,
HECMOTPS Ha YBeJHUeHHe MOIWHOCTH JABUMATENs, BECA BCEX OCTAdLHBIN
2/IE€MEHTOR O0oMOapAHPOBUINKA OCTAHYTCH 0€3 H3IMEHEHUS, TO NYCTOA
gec erc Bmecto 10000 kr okamercs pasubiM 20 000 kr. I10 o3nauaer,

G
UTO HAMMEHbLUAS BEIHUHHA OTHOIUCHHA  — YBEJIHUHBALTCA TIPH TAKOM
-
asurareqe go 0,2, a 6oMG0OBasA HArpy3Ka, KOTOPYIO CMOKET HECTH Ca-
MOJIET YKE TIpH Go =5 cTaHeT paBHOH Hymo. [lostomy npusejlexdan

Ha pHc. 72 kpuBas Aaf nyctoro seca B 20 T, oTBeuAoUlas IpaKTHYe-
{KMM YCTOBHMAM, OKa3bIBAETCHA 3HAUHTEJIBHO CABHHYTOH BIPABO MO
CPABHEHHK) € HOCALLEH TRODETHYECKHH XapaKTep KPHBOH AJs NYCTOTO
seca 10 1. Ecau Ke CpaBHHUTBL 3TY KPUBYI), COOTBETCTBYIONIIVIO s1YCTO-
My Becy 20 T, ¢ KpHBOH TNpeadaraeMOro HaMH CaMOJeTa & DAKETHLIM
Asuratedem ¢ 1aro# B 100 1, To aerxo ydeanTbea B TOM, HTO, EeCMOTPA
HA HCKIHUHTENILHBE TPYAHOCTH OCYIIECTBACHHA PEryJHpyeMoro JEI-
rateas ¢ Taroi B 1000 T, oH 06JaaaeT TOABKO HeDOJALUIMM NDEUMYILe-
CTBOM M TNPHTOM TOJBKO NpPH HeSOABUIMX JATbHOCTHX.

[lpy GOJLIIAX JAJBHOCTAX NPEHMYILECTBO MEPeXOIUT K CaMOeTy,
obGopyaoBannoMmy Asuratesaem ¢ taroi 100 1. Tawm obpasom, u ator
BTOPOH NYTb VBeJAMUYEHHS KOHEYHOH CKOPOCTH NPH NoAbeMe OTNALaer,
H KpHBble, H300pakeHHbIe Ha pHc. 70 ¥ 71, ocTaloTCqd HAWIV UM pe-
1meHHeM NpodaeMbl M0IbeMA.

Ecau pakerHeit 6oMOapAHPOBIIHK B A1000H MOMEHT CBOEro I1oJje-
Ta HAXOJUTCA B TO¥ 08a4GCTH aTMOc(epbl, B KOTOPOH MOABCMHAs CHIA
KK Pa3 paBHA €ro Becy, Mbl OyJeM Ha3blBaThk TAKOH NOJET (TallHOHap-
HeiM. Taxoe cTAaUHOHADHOE COCTOSHUE PABHOBECHA BOIHHKAET, HATIPH-
MEp, B TOM CIyuae, KOTAa CyMMa 43p0IHHAMHUECKON O BEMHOH CHILI
A u ueurpobexuoit cuanl F, Be3NUKAWOWET NIPU NOJETE HA ONpeaeiaeH-
#UH BBICOTE B CBfI3M C KPHBU3HOH 3€MHOH NTOBEPXHOCTH, PABHA MIHN-
BeHHOMY Becy (G HoMOapAUpOBLIMKA.

Bo BpeMsa nogbeMa MOMKHA OBEITH VUTEHA TAKKE ¥ BEPTHKAILHAR
cocraBasomas Tard P sing.

Ecau uexoauteb w3 nogertnoro seca G,==100 1 1 peicoTel H,=3500 M,
TO NPH HAYAJAbHOM 3HAYEHHH KO3(HUHEHTA NTOABEMHON CATLl Cy, =0,2
MOJKHO HAHTH BEJIWYHHY FOPH3OHTAJLHOH CKOPOCTH NONETA, NPWPaB-
HHBAS BEC NOIBEMHOH CHIE:

= ],/- QﬁGﬁ—SOO M/cer.

Ha Bcex JApyrux BBICOTAX NPUPABHUBAHME NOABEMHOH CHABI Becy
JaeT ypaBueHHe
- o 3
€y ~(V F . GV -G
2e gR ’
# KaHJO0H CKOPOCTH IMOJETA COOTBETCTRVET ONPEIeAHHAS BLICOTA.
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Dra AABHCHMOCTE Ot3 yueTa ReDTHKAABIION COCTARIAICULCH LHILI
‘THFH H300pakeHa rpa@Huecku Ha pHc. 73, NPHUEM CKOPOCTH MCTEL-
HvA C npuHATa paBHOK 4000 M/cex.

Kax BHAHO M3 rpad)Mka, cTAUHOHAPHAA BHICOTA TOAETd CPaDHR-
1eAbHO HeBeauka. Ona menbiue 60 KM BITOTH o CKOPOCTEH Cabhue
7000 mfcek. Ecan yuecTe Takke M BepTHKAJABHLIH KOMTOHEHT THIH
asurateas P-sin«, pasuplil 13 920 kr, TO noayuawTcs AaHHLE, HA06pa-
:KaeMbule KPHBOMH, KOTOPAaR NMPOXOJHT Bble, DTa KPHRAT 3aMeuyarenh-
Ha TeM, 4TO YiKe NpH ckopocTH V=4700 M/cex OHA NMepeXOaHT B BEpPTH-
KaJdbHyK BeTBk. JTO O3IHAYAET, YTO HA KOHIYHKIX BBICOTAX DPH
V= 4700 M/cex cTAUHOHAPHOE DABHOBECHE Vike HeBO3VOXkHO. Jaa nep-
BOH KpHBO{#1 NpeeabHAs CKOPOCTh, TPH KOTOPO{t HEBOAMOKHO CTALKO-
Hapuoe paBHoBecHe V=T7900 M/ceK, NpeacT4RI9CT CKOPOCTh CBGOOIHO-
ro HHEPLUHOHHOrO NOJeTa BOKPYT 3¢MHOIQ HIapa.

JonyueHHoe HaMH COCTOSHHWE CTATHUYECKOrO parHOBecH:d (pakTi-
HECKH €734 JIM KOTJa-AMH0 HMEeeT MecTO NpH no.Jweme. LleHTp KpUBHa-
Hbl TPACKTOPHH PEAKO COBN2JAeT C LEHTPOM 3€MIIH, UT0 LOOTBCTCTBYVET
fiONETY HA TIOCTOSHIION BHICOTE, HAUIE ECero HAXOHTCH BOJH3H 3eM-
HOH NMOBEDXHOCTH, 4 N0 BPEMeHAM Jae Bbllue camoJqera. Paauyc kpu-
RU3HBI Ualle Bcero OLIBAGT MHOI O MeHbllle 3eMHOro paguyca. [lpu atom
BO3HWKAKOT 3HAYHTEJbHEIE IMHAMMUECKHe CHJLI, NepPNeHIHKYISpHHE
HANPABJCHHIO TTOJIETA M COODIIANIIHE CAMOJETY COCTORHHE AHHAMHYe-
CKOro paBHOBECHA AEJEKO 34 NPeJeaaMY BhIYHCAEHHBIX CTALHOHAPHBIX
HBICOT. B 3TOM cayuae aeilcTRUTENbHBIE BLICOTH NOJeTa Koaeb.moTcs,
XOTH M ¢ OUeHb HOJbIIYM PA3MAXOM, EOXDYT CTAlHOHAPHBIX BBICOT MNO-
€T3, NPHYEM AOTOJHHUTEAbHBE AUHHAMHUECKHE CHMJbl CTPEMATCH MIPH-
BECTH CAMOJMET B COCTOSIHME CTAUMOMAPHOIO PABHOBECHA. DTH JTMHAMMH-
eCKHe BLICOThI ABAAITCH TAKHM 00Pa30M CJACACTBHEM CHJ, NOCTOAHHO
TTATNPaBJeHHBIX X CTAUMOHADHOMY NOJOKEHHIO M PACTYILHUX C VBEIUYE-
HHMEM PACCTOAHHA CAMOJETa OT 3TOTO NOJAOKCHHN, NOAOOHN CHJIAM
VIIPYTOCTH.

B cayuae. naobBpaxeHHOM HA pHC. 73, 30 BDEMA BECErO NOIbeMa Npo-
UCXOJHT HETNOJHBIX ABa KOAeGaHUA OKOJO CTALUMOHAPHOI ocl. ITo
NOBACHAETCA CACAVIOUINMH CDOOPAKEHHAMH.

CHava a NPOHCXOJAMT 3HAUHTEJbHOE TIpEBbIIIEHHE CTAUHOHAPHOMN
BBICOTH! TOJ1€TA, ITO OOBACHASTCA TEM, UTO BH4MAJE NJTOTHOCTh BO3AY-
X4 YMEHbUWAETCH MelJeHHee, YeM DACTeT CKOPOCTb, TAK NTO CaMOJer
TpHYHHMAaeT ¢ =45° u Goavuie. M3 Takoro nonoseHus, vike np¥ cpas-
HUTEJbHO OdeHb GOJbLIMX CKOPOCTAX, CAMOJIET NPHXOJAHTCA TNHBep-
HYTh BOKDVI NONepedHol ocH Goabuie uew Ha 45° uTOOBl NpHBECTH
670 B COCTORHHE TOPHAOHTAILHOTO ToaeTa. BeaeacTriue Maani seawyu-
Hbl PAAHYCA KPHBH3HNL TAKOr0 NMOBOPOT2 BO3HHKAKT OUEHb HOJLIUHE,
HampaBJjeHHble BBEPX UEHTPODEHbIE CHIbl, BUIHOCSLIHE CaMOJeT 153
BrICOTHI, GoabwHe 100 kM, T. €. 1aJeKO 3a npejeab! BbICOT, COOTRET-
CTBYROILHX CTAUHOHAPDHOMY paBHOBecH (40—60 kM),

MoxHo 6b170 OBl ITPEINOJOAHUTE, YTO CAMOJET HAWHHAST TAK XK
OBICTPO, KAK H NMOAHUMAJCA, ONMYCKATHCHA ¢ 3THX OTPOMHBIX BBICOT Ceft-
4ac e, KaK TOMRKO €r0 TPAEKTOPHSI CTaHEeT MNAapalleJbHON INOoBEpX-
HOCTH 3eMJH, M, CJIeJ0BATEIbHO, DATHVC KPHUBH3HBI TPACKTOPHY
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Puc. 73. CoilocTas leHlie CTAlIIOHADHOI BHICOTH 1107€Ta ¢ AeHCTBHTEIbHON AITdMHYy-
cKkofl BHICO10iT moIeTa NpH noA'beMC pakeTHOro GoMGaprunoslyiKka. CKOpPOCTb lICTCYeHUA
C == 4000 m/cex

KOCTHTHET BEJIHYMHB! 3€MHOIo pajuyca. B JeHcTBUTEAbHOCTH ke 10-
CTUTHYTast MPH TepBOHAYAIbHOM OBICTPOM MOJLbEME BLICOTA-OCTAeTCA
HEU3MEHHOH UM VMEeHbUIACTCS OUeHb Me,JIEHHO, E CBA3HM C TE€M, UTO MpH
TOM MPOUCXOJNT BECbMA ObICTPOE NMOBLILIEHHE CKOPOCTH, AOCTHTalo-
uleil Bckope 3sauenus V= 1700 m/cex, nNpM KOTOpOH BBICOTA CTaTHUE-
CKOFO paBHOBEeCHS (OMOApAHPOBINHKA ¢ padoTalWUM JABHraTeseM
CTAHORUTCSA PABHOH SCCKOHCUHGCTH. T103TOMY H0MBapAUPOBULIHK, HMesk
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TAKVI0 CKOPOCTh, HAXOANTCA B CTAUHOHADHOM DABHUBECHM Ha JHoGOoR
EBICOTE H HE HYXKNAETCH B CHHIHEHHH.

Ecau e ckopocTh ero npebbICHT 4700 M/cek H OH OKaXeTCH HHe
BLICOTHI CTAUHOHAPHOTrO PaBHOBECHSA, TU, pacrnonaras n36LITOYHOM He-
cyvuielt NOPEPXHOCTHK), CHOBA HAYHET NOAHMMATBLCH, noka SyjeTr npo-
N0AXKATLCA padoTa Asurarens. Takas JeACTBHTEIRHAR KPHBAA MOABEMA
1A OCHOBE TOYHOTO pacyeTa TPAaeKTOPHH, HAHECEHA HA DHC. 73.

AKTHBHBIH YYaCTOK TPAEKTOPHH NOAbEMR2, T. €. YyHACTOK TPEEKTO-
PHH, NpofiJeHHLIA NpH pafoTalouieM ABHraTene, COCTARAACT MEHbLIYIO
uacTh BceH TpaexTopHM Noavema. [lpeobaagawiyio YacTh nocaeAHedn
€aMO.1eT MIPOXOAHT ITO HHEPUHK TOAOGHO CHAPAAY HAH KOCMHUECKOMV
Teny, HA BLICOTAX, KOTOPHIE NPAKTHYECKH MOMHO PaccMATPHBATh KakK
6€e3B03AYLIHOE KOCMHYeCKOE NPOCTPAHCTBO, TAK KaK ITPOCTPAHCTRO, B
KOTOPOM AJHH2 CBOOGOJAHOro npodera MoJexkya mnpessinaer 100 u, ¢
43p0AHHAMHYECKOH TOUYKH 3PEHHSI HeMb3A YIKEe NPHHHMATh KaK aTMOO-
thepy.

BhICOTB aKTHBHOTO YHACTKa TPAEKTOPHY NTOABHEMA NPH AHHAMHYE-
CKOM ITONeTE, NIONYYCHHEIE HA OCHOBE TOWHOTO pacueTa TPAEKTODHH,
TpHBEICHBI HA PHC. 74.



Iv. NJIAHHPOBAHHE U MOCAJKA

1. TpaeKTOpHS NAAHHPOBAHHA CO CBEPX3BYKOBOH CHOPOCTbiQ

TpaexkTopua nJaHHPORAHHA pakeTHoro OoMBapAUPOBIIHKA CG
CPEPX3BYKOBOW CKODOCThI) ONpeAeasieTcA TAKKHM e NyTeM, Kak H
1PAeKTOPHA NOABEMd, HA OCHOBE CHI, IPHAOKEHHBIX K €ro UeHTPY
THMECTH.

Ha camosaer pedcTByIoT CAeAVIOIHE BHEUIHHE CHJBL:

Bec camonera |

\2

R
G = mg, (RT—H ;-

ABPOJIHHEI MITYCCKUS TOABEMHuS CHAA

pVy?
A= Fry—.

ConpoTHRACHHE BO3AVXA
w =& A,

Cuza muepuiin ['Asavdepa T.

[lo moBOAY BAMAHUS BPAILEHHA 3€MJM K CBS#3aHHOIO € HHM DBDa-
LeHUs aTMoc(pephbl MOXKHO BLICKA3aTh Te ke CooOpaMeHHss, UTO M I
uvactd lll, pazgen 3. B uacTHOCTH MBI IIpenofaracM, 4ToO TPaeKTOPHs!
NJGHHPOBAHHSA CO CBEPX3BYKOBOH CKODOCTBIO HPH HalOMOAEHHH H3
MHPOBOIO IPOCTPAHCTBA NPEACTAaBAAeT MAOCKYIw KpHByK. OTKIOHS-
ILlee JeACTBHE BpatieHds aTMOCHEpH!, MOCKOABKY B HHMKHHUX CHOSIX
BO3JAYX4 OHO ABAAETCA 3aMETHHIM, NAPHPYETCd MUAOTHPOBAHUEM.

Cuaa Koplonuca 1oa#Ha ObITh VUTEHA, H OTKJAQHAIOLIEE BAMAHIC
€€ J0MKHO OLITH CKOPPEKTHPOBAHO IHJAGTHPOBaHHEM (T. €. TPaeKkTo-
PHS caMoJeTa No OTHOUIEHHK K 3eMde N0KHA OBITh NIPHBeJeHAa K
MJIGCKOM), TOJMBKO B OCOGOM CIyUae H HE OAHOM TCABKO Y4acTKe. 10T
cavual MMeeT MecTo, kKorjga 0oMm$apAMpOBUIHK NOJYYAET 3allaHHE CO-
BEPWHTL OeCrocajOuHbIE KPVIOCBETHBIH NEPeJeT W CHH3HTLCA HA
HCXOJHOM a3p0oApoMe.

Taxkol xkpvrocseTHbill nepeqaer (H€3 vueTa BpallleHHA 3eMJH} Npl
CTApTe € TOMINCA BOS3MOKEH TGALKO B iOM CAVYAE, KOTAA TPAEKTOPHA
a0COMOTHO IIVIOCKAS; eCaH e TUUXa CTapTa JeMHT HA 3KBaTOpe, N1JI0-
CKOCTL TPAEKTOPHH AOJKHAR, KPOME TOro, COBRAAATh € INMIOCKOCTBIC
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sKBATOPU. B ApYrHX cayyasx KpyIOCBETHLIX TNepeseTuB 1edecoos-
pPA3HO YUMTBIBATh BPAllleHHE 3e€MJH, NPHYEM B HHTepecax TOUHOI
acTPOHOMMYECKOH HaBHTallMH MoJer no aGCcoMIOTHO NJAOCKOH Tpaek-
TOPHH COBepUIAeTCsl TOJAbKO A0 MOMeHTa cOpacuiBaHusi 6oM0o. [lpu
3TOM KOPPEKTUPYeTCsl TOJbKO OTKJIOHEHHe MOJ BaWsHHeM (Jorep-
1oro lectrBHusi atmocepnl. [locae cOpacbiBaHHA OoMG NoOJeT Npo-
JA0JAKaeTCsT 10 COOTBEICTBVIOUIHM 00pa3oM MNpoJ0XKEeHHOMY KVpCY,
1Ipe;CcTaBaAsioeMy MJAOCKYI (OTHOCHTEJBbHO 3CMJH) TPAEKTOPHIO.

B 3To#l yacTH TpAEKTOPHH NPH NMUIOTHPOBAHWU NMPUXOJHTCA VYH-
1LIBaTh K (porepHoe Aerctsre atMocdepsl M yckopenue Kopuoauca.

BaaumHOe pacnogoxeHde cuJl, AeHCTBYIOLMX HA CaMOJeT Ha yua-
CTKe MJAHHPOBAaHHUS, B3ATOE 32 OCHOBY NPH paclueTe TPAeKTOPHH NO-
-teTa, NpejcTaBleHO Ha pHc. 73. as oO6eux NpoekuuH HanpaBJeHHE
NPOEKTHPOBAHUA B3ATO Napa/iiesbHbIM FOPH30HTAJbHONH MJOCKOCTH,
LPOXOIsIULEH Yepes3 caMOder.

MertoJ pacueTa B TOYHOCTH COBINAJAdeT C NPHHATBIM IIPH pacuerc
TPACKTOPHU MNOAbeMa MeTOJOM MNOCJAEAOBATENbHLIX TNPUOTHKEHHH.
CHauaga, onyckasi cuay KopHoauca, onpeJeasiioT NJIOCKYH adcoMoT-
HVIO TPAeKTOPHIO; 3aTeM, ONpejeass OTTeJIbHO MNVTH, TNPOHJIeHHLIC

> Hacarenwman
H a6conoTHON
TPaeKTopuy

g

Hacarensua
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Puc. 75. Bueurine ¢nasl, AcHC1BYIONLIE HA PAKETHBI GOMOAapAHDOBUINK NPI NAAHHPY -
IOleM 1I01€Te €O CHEPX3BYKOBOH CKOPOCTHLIO

3ea1el, ¥ CKJAa1biBasi UX ¢ A0COJIOTHOH TPaeKTOpHeH, HAXOAAT UCKO-
AVH OTHOCHTRILHEVIO TPAeKTOPHIO.
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HavauabHbI€ YCAUBHY [PACKTOPHH CNIYCKA COBHAYAIOT € KOHGUHLINMM
YCIOBHAMH TPAeKTOPHH NOJLbEMA.

Tax xak nocneiksia MO#eT OblTh NpepBaHa B PA3dHMHBIN CHBOHN
10UK4X, MBI TOJAYYaeM Aif KamRIOH OTIeJLHOH TPAEGKTOPHH 110 beMa
deckxoHewd0e MHOMKeCTBO TPAeKTOPHM cIyCKa.

Mo GyjeM UCXOAHTD M3 PaHee PACCHHUTARHBIX TPAEKTOPHH MO TLEMA
co cxopncTamMu Hetewenna C == 3000, 4000 i 3000 wm/cex.

Kai&avio 43 3THX TPAexTOpHH nojdbeMa Mbl OyaeM 00pbIBaTh TPH
cxopoctax Ve=1000, 2000, 3000, 4000, 5000, 6000, 7000 1 8000 M/cex
{€CJH 3TH CKODOCTH OKAAKVTCA BO3MOKHBEIMH IIPH IaHHOH CKOPOCTH
JCTEUEHHS).

OTH CKOpOCTH OVAVT NpPeACTaBAATb HAYAJbHbIE CKODOCTH Tpaeck-
TOPHH cnycka. Kamaas Itz arux TpacKTOpHA OyAeT BbIAepHKaHa ,j{u
Tex INop, NOKa CKOPOCTh I0JeTa He yMeHbulnTes 10 300 M/cex.

Ha puc. 76 npuBeaeHa TpaeKTOpHsl, COOTBETICTBYIOUIAA CKOpPOCTH
acreucHust C = 3000 wm/cek H HAYAIBHOM CKOPOCTH  TO.IeTA
V== 4000 M/cex. Ha pHC. 77 TPAaeKTOPHR, COOTBETCTRBYIOUIAR TOH HAic
ckopocTH HeTededns €= 3000 m/cek H HaYATBHOI CKOpPOCTH TOJETA
V,,=6000 m/cex.

B oboux cayuasx macuuraf) BbICOTHl B3AT B 6,36 Hoapuini, ues
MacmTad JJaALHOCTIL

IMpn paccMoTpetHu rpatuios mnpexie ncero OpocarwTces B raadd
SoabluMe KOJe0aHHA BBICOTH NOJeTa, OCOOCHNO B HAYAABHOM uuCTif
TPAEKTOPHH. Brarogapsa 3HaMTeAbHOMY HAaKJIOHY TPaeKTOPHH, COXpa-
HHBILUEMYCH €€ OT TPAEKTOPHH NOABeMaA, 60MBAPIUPOBULMK CHAUW.1
COBEpIIACT «TepeaeT» 33 Npejetbl BLICOTHl CTAUHOHADHOLO TOJETa.
3aTeM, npubAHKAACH K Hel cBePXY, CHOBA TepecekaeT ee diaroaaps
UHEPIHH M HanpaBaseTCH Jadbiue BHAHMI3. 1104 BAHAHHEM CHJBHO BO3-
DOCIIMX Aa3PNJAHWHAMHYECKHX CUJA OH €HOBA BLIHYAKAAETCA K IOJETY
HEBEDX.

Ilocae GOJMBIIOTO KOJHUECTBA TAKHX KOJeOaHHH aMILMTyla Ha-
(TOJABKO VMEHBIIAETCS, HTO CaMOIeT BCTYIIAET HU VPOBEHb CTallMoHAap-
HOH BLICOTHI MIOJETA H NPOJOMKAET AaidbHellllIHA NoJeT Ha 3Toi Bbi-
coTe. Tarkoe PHKOWIETHPOBANHE BECHMA RBBIIDAHO € TOYKH 3DEHUH
JATBHOCTH ToAeTa caMmomeTa. Kpome Toro, 0HO odJajaeT eule Tem
MPEeHUMYILECTROM, UTO TePMHUECKIIe HArpy3KH 0OpalledHbIX K IOTORY
BHELWHHX TNOBEPNHOCTEH! caMoJeTa NpH OoyeHb OOJLIIHX CKOPOCTAX
SBASIOTCH NEPEMEHHBIMH BEAHUAHAMH, H3MEHTIOUIMMHUCH CO SPEMCHEM.
[fosToMy NpPensTCTBOBATH BOJHOOODA3ZHOMY T10JETY CaMOJeTa ¢ 110-
MOUILIO ODTEHOB VIIPaBJAeHHS H NECPEBOINTh er0 B NOJET HA NOCTOSRH-
HOH BBICOTE CACIVET TOJAbKO B TOM CJAyHde, eCaH JLIAR 3TOTO HMEHTCH
rico0ble OQCHOBAHHMA, HANPUMep LI TIPHUEAIIBAHUA nepel HoMboMe-
TAHHEM.

BaxHeftiune 3aemedTnl 06€HY paCCMOTPERHLIN TPAEKTOPHH, ‘law-
IHe BO3MOMKHOCTD O0Jee MeTAaILHOTO O3HAKOMIEHHS ¢ HHMH, TIDHBES
Jlensr Ha puec. 78 u 79. Jlerxo yBeanthes, wTO pHe. 79 HMaveeT anpele-
JIEHHY10 €BS3b ¢ pHC. 77. Ha puc. 79 nanihpaxena Ta ke TpacKTODNS,
4TO M HA pUC. 77, TOAbKO BblcoTA noderd H HaweceHa Ha rpadiik n
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Puc. 76. TpackTtopus mnoJiera pakeTrHoro GoMOapAMPOBILUKA TPIL
u V., = 4000 m/cex. BomGosulii rpys 11,5 T

C = 2000 m/cex
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Puc. 77. TpackTopus no.1eTa paketHoro GOomBapauposwiika npu C = 3000 m/cex
n V= 6000 »m'cox. BomGonuii rpysz 0,3 1
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»AQBHCHMOCTH OT Jorapudpyma nyry, Conocrapasss 3TH rpadgHxH, He-
TpyAHO HaWTH Ha 06EHX KPHMBLIX COOTBETCTBYIOULME APYT ADYry Bep-
IUHMHBI U BINAAHHbI,

TpaeKTOPHA IOALEMA KUHYAETCA B KPYTALIX HHPPAX MO HCTEYeHHH
spemenn 1 =300 cekynnt Ha sbicore H =412 xx npu yrae nawaoua
rpaexropuu §=§6,2°

B »TOT MOMEHT AOCTHraeTcd CKopoucTh moJgera V, = 6000 m/cex.
B MOMEHT NpeKkpalesus padoTel pAKeTHOTO ABHraTe s BEAHYHHA COCTa-
BAAIOLLEA YCKOPEHHA KACATEJAbHOH K TPAEKTOPHY NMALAeT OT 3HAYEHHH
by = -+ 70,0 M/cex? a0by = —>5,5 m/cex’.

B ¢cBA3H € NDOJOMKAKIIHMCA NMOALEMOM TPAEKTOPHH CaMOJET Ha-
THHAET TOTYAC e HCIBITHIBATL JOBOJbLHO 3HAYHTEALHOE 3aMmeddeHHe.
(3 JHOBpEMEHHO VMEHbIUAETCA H HOPMAJNbLHAA K TPAEKTOPHH COCTABIA-
FOILAA YCKOPEHHS.

B pe3vabrare TOro 4TO HOPMAJbHA K TPAEKTODHH COCTABJAAIOLIAA
TArd JBHTATEJA TIPONAAeT, BMECTO NPHIKHMMAIOMWEro K CHAEHBI YCKO-
bennsa by, = 4 44 M/cex? noayuyaem bn = -4 18,5 m/cex’. ITOT NOJOKH-
TeJbLHBIH OCTATOK YCKOPEeHHA OOyCJ/OBJIEeH TéM, YTC B 3TO BPEMA MIHO-
DeHHBIH NEeHTP XPHBH3HBI TPACKTOPHH HAXOAHTCA HAL CaMOJETOM.

Ha neppom y4acTke cBoero 6e3MOTOPHOrO NOJETa CO CBEPX3BYKO-
BCH CKDDOCTBK) CAMOJIET INPOAOJKAET IOJHUMATHCA JAO BHICOTH
H==143,8 km. Ha 3TOoM yuacTke VroJa HaxkJOHA AOCTHTaeT CBOErO
MAKCHMaJAbHOrQ 3HaueHusa ¢=: -+ §5°.

Ja’ee, cOCTAaBNAOIAA YCKOPEHHUA, KACATEAbHASl K TPAEKTOPHH, TO-
CTEIIEHHO NAaJaeT, MOKA He JOCTHraeT 3HaueHusaby =0 M/cex?, Ha Bep-
wxHHe BOJHBI, HOpMaabHasm K TPaeKTOPHH COCTABJAIOLLAA YCKODEHHR
(npoiftan uepes HyJp) BO3PAcTaeT (Mo adCOJIOTHOH BEeJHYHHE) A0 3Ha-
HeHHA Dy = — 10 M/cex®, Tak 4TO npeaMeTHl, HAXOAMAUIHECA HA CAMO-
qeTe, B TeYeHHe NPOAOJIKHTEALHOrO BPEMEHH KakKYTCA HEeBECOMBIMH.
OaHOBpeMEHHO YMEHbIIAETCA CKOPOCTh IOJETA, AOXOAKIAan Ha Bep-
IIHHE BOJREL 10 MHHHMyMa V= 5800 M/cek. Ha 2T10it neproit BepluHHE,
HaxoIAwWeNcAa Ha paccTogHMM $== 1700 kM, 2HaueHHe ¥yria HEKJIOHI
TPAeKTOPHH ¢ NPOXOJIUT YEPE3 HYab. TO e caMoe NMPAaKTHUECCKH MPO-
HCXOIHT B CBA3H C MAJOH IJIOTHOCTBIO BO3AVXa ¢ KpHBOH by, B 70 ke
BpEMA KPHBbLIE D, H V NPOXOJAT B 3TOM MECTE 42pe3 MHHUMYM.

Zlagsuie MPOMCXOIUT TMEPBLIH Nepexo,] K BIajHHe TPAeKTOPHH 33
cueT motepH 108,8 kM BbicoTel B Tewenne 250 cexyua. Ilpy 3ToMm cko-
DocTh cHoBa Bo3pacrtaeT fo 6000 mM/cex, MaxcHMaabHBIH VIO HAKIOHA
TPAEKTOPHH COCTaBAAET — 89 MAKCHMaJbHAA BEJHYHHA KaCATEIbHOH
K TPAeKTOPHH COCTABAANILEHR yeKOopeHns by = —+ 1 M/cex®.

B caMoft HMKHeH TOuKe BNanqMHbI TpaeKTOPHH Bhicota H = 35 KM,
MUKCHMAJIEHAR BENHUMHA, HOPMAJLHOM K TPaeXTOPHM COCTABRJIAIOUIEH
VeKopeHHs, by = <4 58 n/cex?.

[Tpu MOBTOpEHMH TAaKHX IIPLIKKOB CAMOJeT BCe OJHME NMOAXOAHT
K CBOEM 11eaH, IPUYeM SKCTPEeMATbHbIE 3HAYEHUA BEJAWYHMH IIOCTEIIEHHO
VMEHBIIAKTCA W 10T CTAHOBHTCH BCe PABHNMeEDHEe H Bce GaHMKe K
BbLICOTE CTAUHOHAPHOIO NOJIETA.

Oluwas AMMHA NPOEKUHH TPAeKTOPUH HA IIOBEPXHOCTh 3€MHOTO
inapa cocrapaser 20 371 kM, OpoIOTKHTEABHOCT: NoseTa 5830 cexyHa.
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TakuM Ke nyTeM pacCUHTaHbl BCEBO3MOJXKHbIE JADYTHe TPaeKTODHH-
Baskeifimiye MX 3aeMEHTHI: JJHHA TPAEKTOPHH, BpeMs no.lera, MakCH-
MaJbHas BBICOTA U MAKCHMAaJbHOE ITOJNOKHTEAbHOL HOPMAJILHOE Y CKO-
peHHe cBeleHb! B TAad. 2,

Tadaounua 2

XapaKkTepucTHYecKHe AaHHble A8 22 pa3iWyHbIX TPAEKTOPHH MIAHHPOBAHHA.
pakeTHoro GomGapaHpoBIHKA

Cropocrp| Havaae- | BouGo- Makcu- MakcusainHoe
ycTeue- |Has cko- | Bag Ha- Aauua Bpews MadbHas |nmoJeaHTeIuHOe
TpaekTopii [MofeTa B| BbICQTa HOPMaJIbHOE
min C | pocte V| rpyska | P . P oo ] monera yc%(opemle
B M/ceK | B M/cek BT B KM cerynaax B KM B Mjcek?

« 1000 50,8 303 490 40 33,5
3 2000 31,8 1528 1300 46 21,7
= 3000 20,0 3639 2180 45 17.4
o 4000 11,5 6692 2620 47 10.5
2 5000 4.8 12171 4330 76 34,9
@ 6000 0,3 20371 5860 143 46.5

1000 58.7 205 530 34 28,7
Wy 2000 43.3 1367 1160 37 15,2
e 3000 30,5 3477 2100 49 26.0
= 4000 20,0 6959 3040 80 35.6
= 5000 13,3 12592 4400 104 45,3
=2 6000 8,0 21139 5820 160 48.8
< 7000 3,8 39363 8840 283 £0.3

8000 1.0 91870 16015 1296 58,7

1000 65,0 291 455 30 22.0
» 2000 51,7 1254 1120 31 19.2
Y 3000 37,5 3847 2225 68 37,3
= 4000 28,1 7454 3200 87 37.0
o 5000 20,1 12180 4290 162 46,5
3 6000 15,0 21531 5990 111 35,9
w0 7000 10,5 42091 9120 128 36,3

8000 6,5 293720 41600 778 2,5

Ilpu pacuere 3THX TpaeKTOPHH BpallleHHe 3eMJM BO BHHMaHHe He
npuauMaiocbk, Ha puc. 80 n 81 n3obpaxeHbl COBMECTHO OTHOCHTEIb-
Hble M a0COJIOTHble TPAaeKTCPHH MoJeTra pakeTHOoro ©GoméapaAHpOB-
LIUKA CO CBEPX3BVKOBOL CKOPOCThIO. B 060MX CiyuasiX CKOPOCTb HCTe-
uvenns C = 3000 m/cex, a KOHeuHasi ckopocTb noabemaV, = 6000 m/cek.

Puc. 80 otHOCHTCS K CTApTy M3 NYHKTA, HAXOAAIMETrocs Ha 3KBa-
TOPe B BOCTOYHOM HANpaBJeHHH, puc. 81—B 3anajHOM HanpaBJeHHH.

Ilpu noaere B BOCTOYHOM HANpaBJIeHHH CKOPOCTb BPALLleHHs 3eMIH
E MeCTe CTApTa BOKPVI 3€MHOrO LeHTpa MNpHOaBJseTCs K CKOPOCTH
caMoJIeTd OTHOCHTEJbHO 3TOrO MecTa, TaK 4YTO yDaBHOBEIIHBaHHE
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Puc. 80. Ajcomornas (11 nKTHPHOR Juunedt) 1 oTHocureabitas (cnyowmmoli aunnneil)

OOMOADBIPOBLLIIKA JIPH 0TADTE B BOCTOYHOM HAaNpapRjIelHH H3 KVHKTA, PACIOJOMEHHOTO Ha 3KBATODE, ¢ YyeTouM
ppaulennd seman: C

o=

1pAeKTOPHH DAKETHOr®
3000 wm/cex; Vy = 6000 m'cex; GomGosasg Hzrpyska 03 T

" o000t ' 00




Puc. 81. A6comotifan (nymcripioil qiuuel) 1 oTioctreabnea  (enomuod aeit)  TPacKTOPHI PAKETIHOrO
GOMGAPANPOBLLIKA TP CTANTE B 3amafnoM WalparAcHilll H3 IYUKTd, PACHOJOKeINOro Ha sKed rope, ¢ yueroMm
spautenns 3exan: C = 3000 m/eek; Ve = 6000 micek: Gombosas narpyska (0,3 1



UEHTPOOeAKHOH CcHJBL Bo3pacTaeT. [1aabHOCTL TPAeKTOPHH pHC. 77,
paBHas 20 370 kM, VBeJIHUHBAETCS MOMN BJAHSHUEM BpallleHHS 3€MJIH 10
BeaHUMHbl 5§ = 23 470 kM, T. e. GoJabuie yeM Ha 13%/¢. drta TpaeKkTOpH#A
CBEPX3BYKOBOrO TOJAETA OTHOCUTEJBHO 3€MJHM MOJMHOCTHE H300pa-
;keHa Ha puc. 80. [lpy cpaBHeHHH 3TOH TPAeKTOPHH C TpaexkTopued,
n300paxKeHHOM Ha puc. 77, obpaliaeT Ha ce0s1 BHHMaHUe, OCOOEHHO Ha
nepBOH BOJHE, 3HAUHTENbHO (0JblIAA BBICOTA IMOJeTa H OOJbluas
JIMHA BOJH. TIyHKTHpHAs auHUSA Ha puc. 80 usobpaxaer Ty ke Tpaek-
TOPHIO NMPH HAGJ0 JEHUH U3 MEXKIIJIaHeTHOTO NPOCTPAHCTBA, T. e. adco-
TIOTHYIO TpaektopHio. OHa uMeer eule 604blIYI0 AJWHY, a HMEHHO
s= 26410 km.

[lpu crapte B 3amajHOM HanpaBJeHHH CKOPOCTb BPALUEHHA MeECTa
CTapTa BBIYMTAETCH H3 OTHOCHTEJbHON CKOPOCTH MNOJeTa, YPaBHOBe-
LWIHBAHUE LHEHTPOOEKHOH CHAbI VMEHbIIAETCS, JaJAbHOCTh CHHKAETCH
20 370 xm mo 18200 kM, T. e. Goabuie yem Ha 10%¢. OZHOBpPEMEHHO
VMeHbIIAeTCst BLICOTA H AJMMHA NEPBOH BOJHBIL.

Bce 3T0 MOxkHO BugeTh Ha puc. 81, Ha KOTOPOM JAJS1 CPABHEHUS Ha-
HeceHa NYHKTHPOM COOTBETCTBYIOLLASl aBCOJNIOTHAS TPAEKTOpPHSI.

Bausuue BpauleHust 3eMJIH Ha JaJbHOCTh MU BBICOTY CBEPX3BYKOBOH
TPAaeKTOPHH CKa3bIBAeTCS Te€M CHJAbHee, yeM OoJablle npubOaHKaeTCS
MaKCHMMAaJbHAA CKOPOCThb noJjiera VK CKOPOCTH BpauleHHs 3emau. Ha-
0OOpOT, OHO CTAHOBHUTCS MEHbLIE, €CIU NPH CTADTOBOM IIYHKTE Ha
HKBATOpE MOJET COBEPILIAETCS He B BOCTOMHOM HJU 3aNdaJHOM, a B
NPOMEKYTOYHOM HaNpaBJAeHHH HJIH K€ NPH VIAJCHHH NVHKTA CTapTa
OT 3KBaTOpAa MO HaNpPaBJAEHHUIO K TMOJIOCY.

[lpu C = 4000 m/cex u V,= 7000 m/ceK ZaJbHOCTb NMOJETA paBHA:

lMpu ctapte ¢ 3kBatopa ma 3amax . . 32340 km
Ilpu cTapte c 3kBaTOpa Ha BOCTOK . . 50 440 »
MMpu crapte ¢ momoca . . . . . 39363 »
[Tpu C = 5000 M/cex 1 V,=7000 M/cek naibHOCTb MOJETa paBHA:
IMpu crapre ¢ 3kBaTODa Wa 3amax . . 32660 xm
MMpu c1apte ¢ 3xkBaropa Ha Boctok . . 033880 »
[pu crapre cmo/moca . . . . . 42000 »

Ecau Bo BpeMsl MJIAHHPOBAHHS CO CBEPX3BYKOBOH CKOPOCTHIO OV-
JAYT cOpolueHbl GOMOBI, MOJETHLIH BEC caMOJIeTa BHE3ANMHO YMEHbUIHTCS
ot BeauuuHsl G g0 10 T. CTauroHapHast BbICOTA MOJETA TOXKE MOJYUHT
npupauesue:

N G
A H = 6341 ln—m-.

B cBfI3H ¢ 3TUM, a TaKxKe B CBSI3U C VMeHblieHHeM 0aJUuCTHYeCKOH
NONepeyHo# HArpy3Kd caMmoJeTa JeHCTBATeJabHAsT BOJHOOGpa3Has
TPAEeKTOPHS JOJKHA NpeTepneTh H3MeHeHHe. Takas n3MeHeHHas Tpaek-
TOPHS AJ5 OTIpeJesieHHBIX YCJAOBHM MMoJseTa NoKa3aHa Ha puc. 82. B npea-
CTaBJECHHOM Ha 3TOM PHUCYHKE Cly4ae HadaJbHbIH YUacTOK TPAeKTOPHY
xapakrepuayercst BeanuuHamy C =4000 m/cex u V,= 7000 M/cek.
BomGa Becom 3,8 T cGpacbiBaeTcst ¢ BICOTH 40 KM TIpU TOPH3OHTAb-
HOH CKOpOCTH noJsera 6060 M/cek, TakuM oOpazoM OHa JOCTHUraer

3eMJHM B TOYKE 3eMHOro Iuapa, NPOTHBONOJOXHOH (aHTHIOAHONH)
MECTY CTapra.
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Pue. 82, Bouadie cOpacuiRaiig HomGuel necoM 3.8 T ¢ sucoru 40 kKM NPH ckopeeTH
G060 M'cex w2 TPAGKTOPHIO PaxeTHOro GomMGapIlHpOBLIAKE:
C = 4000 y'cek; Vg = T000 N cek.



Ilpu paabHocTH moaera 60M6n 850 kKM cOpacbiBaHe AOMAHO OLITh
ITPOU3EeIeHO Nocae NPOXOKACHHA camoaeTom nyTd 19 150 kM. B atom
NVHKTe H300pa)XeHHast Ha UepTeXke KpUBasi pacmajaeTcsi Ha TPU BerBH:
1paeKTOpHUSA NajeHHss O0MObl OTKJIOHAET Sl BHH3, NMYHKTUPHAA JAHHHUS
H300pa)kaeT TPaeKTOPHIO caMoJera, ecan Gomba He Oblaa cOpoOlUEHa,
M CIVIOILHASA JHHUS NPEeJCTaBJseT TPAEKTOPHIO caMoJdera nocjae copa-
cbiBadusl 60mMObl. BoaHbl nociesHedl TpaeKTOPHH HECKOJbKO BbllLIE,
ueM BOJIHBI NIPeAbIAYILEHN, U HECKOJbKO JUIMHHEe UX, TaK UTO Noche He-
CKOJMBKUX KOJebaHuil oOHapy:KuBaercs oT4eTaAHBBIA casBur ¢as. Cra-
LIHOHApYbIH YUACTOK TPaeKTOpUX NpoJeraeT Ha 1670 M Boblllle, a KOHeU-
Hast ckopocTb 300 M/cek AOCTHraeTcsl HA HECKOJAbKO JAECATKOB KH.JIO-
MeTPOB OJHXKe K Hauaay TpaeKTOpHH. Pa3Huua B AaJbHOCTH HACTO/b-
KO Maja, YTO MOXHO OTKa3aThCsl OT CHELHAJbHOrO pacrieTa TPaeKTo-
pHH nocae cOpackiBaHUsi 60MObl U MCNOJb30BATb B KayecTBe NPHOJIM-
JKEHHOHW KPHBOH pacueTHVI) TPAaeKTOPHI0 € TNMOJHOH O0OMOOBOH Ha-
IpYy3KOH.

DJleMeHTBl paccCMaTPUBAEMOH TPaeKTOPHU HM300pakeHsl Ha pHc. 33.
Obpauwaer Ha ce6s1 BHUMaHHe, 4TO B NyHKTe cOpacbiBaHUsi 60MObI HOP-
MaJbHasl K TPAEKTOPHH COCTABJSAIONLIAS YCKOPEHHS, UCTIBITHIBAs pa3phbiB
HenpepbIBHOCTH, COBeplIAET CKA4YOK OT -+ 7 M/cex? no -+ 19,5 m/cex®.
JT0 OODBACHAETCH TeM, UTO CAMOZEeT HAXOJUTCH KaK pa3 BO BINaMHE
TPaeKTOPHM H, 3HAUMUT, Nepe,| cOpacLIBaHHeM GOMO, T, €. IPH MOJAETHOM
zece 13,8 T, OH HAXOAMTCH B JUHAMHUECKOM DPABHORECHH C NMOABEMHOME
23POAMHAMHYECKOH CHJIOH BO3jyXa.

HanbHOCTh pakeTHOro GOMOApAHPORILUKA ONpeaeasieTCsl TAaBHLIM
00pa3oM JAMHON NMYTH, NPOXOAHMOr0 CO CBEPX3BYKOBOH CKOPOCTbIO.
Jrta BaxHellllasi BeJUUYHHA MOXeET ObITh OINpejeldeHa He3aBUCHMO OT
TOYHOT O pacueTa TpaeKTOPHH. [lepBoe NMpubIHIKEHHE BENHUUHBI AAlb-
HOCTH MOZKHO MOJYUYHTb, €CJil TIOJOXKHUTh CHAY HHEPUHK MacChl PaBHOR

CONpPOTHBJIEHHIO BO3AyXa, T. €.
G dv G

g dt

Orcroaa

Vg2 - V2
V= V(,_sgt U S:W .

STOT NPOCTOIl pacyeT SIBASETCA YAOBAETBOPUTENBHEIM BILIOTL G
anauenust V,= 2000 m/cex. 3a 3THUM IIpejieioM ViKe HeJb3sl NpeHedpe-
raTh NOAbeMHBIM 3(deKToM UeHTPOOeXHOH CHJbI, BO3HHUKAILIEH
BCTeNCTBHE KPHBH3HBI Tpaektopun OGomdapAHpOBIHKA, COBepuIaln-
Wero CBOH NyTb BOKPYr 3€MHOH NOBEPXHOCTH.

Ilpy BTOpOM NPUOGJIMMKEHHM MOXHO NOJOXHUTb

G dv __( G—9v:
g dt gR

OT1crona caeaver

VRg + Vg et} 2
Ty — Y

—  ¥Rg-V,
V=VRg - YRg+V, 2 sty:g—"_"”
VRe—Vo ¢ -
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Puc. 83. Ckopoctb nojera V, shicora nosera H, yroua makaona TPAEKTOpHIl ¥, KacaTedbuas, cocTapaAlLlas yckopeius Dbt, nop-

MaJIbHAS, COCTABAAIOUAA yCKOpeHHss Dn K BpeMs moJeTa paketiioro Gombapauposiinka [ t. Ckopocts ncteuemns C =— 4000 Mm/cex,

uaygasnphas cxopeetb Vo = 7000 m/cek. BomGonas Harpyska B Becom 3,8 T c6pachipaercst ¢ BhicoTh 40 K IIPH CKOPOCTH TIONIeTa
6060 m/cexk na paccrosumi oT Towkit ctapra 19 200 xm
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3TH COOTHOWIEHHA JAIOT XOPOIIHe Pe3yJbTaThl I CTAHOHAPHBIX
TPaeKTOPHE NoJera, MoKa CKOPOCTh He OKaxercs: 6JAU3KOM K CKOpPOCTII
KPYrOBOrO HHEPLHOHHOrO MOJeTa BOKPYr 3eMHOro wapa. OHd JawT,
KpOMe TOro, BO3MOXHOCTb YUecTh BAWSTHHE BPAleHHS 3eMJAH 4 [10JY-
YUTh XapaKTEePUCTUKH aBCOMIOTHON TpaekTopuu Vi, t u s. L1g yToro
JIOCTATOUHO MOJACTABHUTb B BBIICYKA3aHHble (DOPMYJbl BMECTO OTHO-
CHTEAbHOM CKOpOCTH V, alCOJIOTHYI0 HAYaJbHYIO CKOPOCTb B MeCTe
<rapra V,,. [locreansss Halifercs ¢ MOMOLIbIO CKOPOCTH BpAallleHHUs
3eMJM B MecTe ctapraVe. W a3MMyTHOTO YrJja HayaJdbHOH OTHOCHTEIb-
KON CKOPOCTH ¢ M3 ypaBHEHHS

Va2 =V 4 Ve? + 2V, Vsinz,

BausiHne EpalleHHs 3eMJM B HauMeHee OJarONMPUATHBIX CJAYUASX,
HauyhHas OT HayaabHOU ckopoctu V= 2500 m/cek, BbI3bIBaeT H3MeHe-
HHe JIIMHBI TPAeKTOPHUH moJjeta GoJee yem Ha 1%, OxHako B JeHCTBH-
TEJBHOCTH 3TO BJUSHHE NPH nepecyeTe abCOMIOTHOH AJAMHBI TPAEKTO-
PHHA B OTHOCHTEJbHYIO 3aMETHO YMEHbIIAeTCH.

Haitgennsle TakuM cnocoGoOM ZaJbHOCTH MOJETA MOKHO CPaBiiITh
¢ 1aJMBHOCTSAMH CTPeab6hl ¢ TaKOH Ke HayaJabHOH ckopocThio V. Cpas-
HeHHe TOKa3bIBAET, UTO NMPHU NPUHATOH HAMH BeJUYHHE a3pOJIHHAMH-

1 1
ueckoro kavecrsa — =—=6,4, B npexenax jgo V--=06000 m/cek, moaer

uMeeT Gosee yeM TpeXKpaTHOe (OKOJO 3,2) NpeuMyIecTBO Nepel Bbl-
CTPeJIOM.

[Ipu aaJjbHerilieM NPUOJUKEHHH K CKOPOCTH KPYTOBOrO MHEPLHOH-
HOro ToJjeTa BOKPYT 3eMJIH 3TO NMPEHMYIIeCTBO ellle YBeJIHUHBAETCH.
D10 03HauaeTt, YTO NMPH OJWHAKOBOH HAYAJBHOH CKOPOCTU JaJIbHOCTD
NoJeTa MOXET GbITb 3HAUMTEJAbHO O0JblIe, UeM AaJAbHOCTh BBHICTDEA.

Ha puc. 84 npeacras/iedsl pe3yabTaTsl BTOPOro npuban:kenus. s
CTpaBHEHHsI TaM Xe H300paxKeHbl pe3yJbTaThl CTYNEHUATOro pacdyera
1BOJHOOOPAa3HOU Au:HAaMUYecKol Tpaextopuu. [IpuunHa Toro, uro npu
OJMHAaKOBOH HA4a/JbHOHW CKOPOCTH JHHAMH4YECKasi TPAaexTOPHUA NDJETA
checneynBaeT GOJbIIYI0 AaAbHOCTb, YeM CTalHMOHAPHAs, JEXHT TaAaB-
HpIM 06pa3oM B TOM, YTO IIPH CTALHOHAPHOM IIIAHHUPYIOILEM MOAETe
SHEPrusi pacxXoayeTcsl Ha BCEM NPOTSAXKEHHH TPAEKTOPHUH DABHOMEPHO.
[lpu nosere e Mo AXUHAMUUYECKOH TPAeKTOPUM pacXo] 3HEpTUM KOH-
UeHTpUpyeTcs B HauboJiee HH3KUX ydacTkax (BNaAvHAaxX) TPaeKTOpHH,
COOTBETCTBYIOU[MX HAYAAY U KOHIY KaXA0T0 Npblkka. HauGonee JmuH-
HLI TepBBIi NPBIKOK MpPOCTHpaeTcs Ha NMPOTsKeHMH or 15 go 30/¢
obwed garprocty. Taxk Kak Ha BCeM 3TOM NPOTSKEHUH HMEETCSI TOTBKO
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Puc, 84. CornocrasJieimic gatbHOCtell [pIl NIAHIPORA I CO CBEPX3BYKOBON CKOPOCTBHIO NPH OJHHAKOBOI

Hava.l

bIIOJT CKOPOCTH MO MICAOBOMY PACUETY LSl CTANNOHAPUON BHCOTHL NOJCTA I1 110 Tpadigeckony
pacueTy TPACKTOPMIL AJSL  AIaMHUYCCKOlT  BLCoTH moacTta npit G == 3000, 4000 it 5000 w/cex

ﬂal’leOCTb ANBHUUPOBAHME CO CBEPXABYHOAOM CHOPOU ThK 8 UM



0/Ha BNajguHA TPAaeKTOPHH B KOHLE [1epPBOrO MpPbIAKA, TO HA HeM 3a-
TpauyMBaeTCs MeHee NMOJOBUHBI TOH 3HEPruH, KOTOpasl NpH NOJETE HA
CTAallMOHAPHOM BBICOTE cocTaBuaa Obl OoT 15 a0 30°%u obuwero sanaca
3Hepruy. YBeJAHYEeHHI0 AAJbHOCTH NoJeTa 1O JUHAMHUYCCKOH Tpaek-
TOPHH CIOCOOCTBYET TaKKE TO OOCTOSATENbCTBO, UTD HU3KHE YUa(TKH,
Ha KOTOPBIX NMPOUCXOAHUT HAaWOOJAbIIAS 3aTPaTa SHEPrHH, 1TPOXOIATCA
IpH XOpolleM ra3o-JAHHaMHUYECKOM KO3(HUIlHeHTe MJIAHAPOBAHUS NP
BBICOKMX 3HaueHUsX uucia PeiiHoabica. Belcokue e yyacTKd rpaek-
TOPUM C HHU3KUMM 3HAueHUAMHU yucaa PefiHoapAca U miaoxuM raso-
JUHAMUYECKHM KO3(DHUUHEHTOM MNJAHHPOBAHUS TMPOXOIAATCS B 1IpPO-
CTPAHCTIRE C pa3peXeHHBIM BU3IVXOM WM Jaxe B Oe3BO3TYIUHOM
npoctpadctBe. KpoMe Toro, MaHeBp [asi mepexoja ¢ BOCXOAAUI2
BETBY TPAEKTOPHM K CTAIUOHAPHONH TPAEKTOPHH MJAAHUPYIOLLETO NO-
Jeta IIPOUCXOJUT NPU MeHee OJArONpUsiTHBIX yraax aTakM d, cl1el10-
BarejbHO, TpedyeT GOJbIIErO PACX0/1a PHEPTHUH HA OJUHAKOBOM NVTH.

Eule 60se2 y10OHBIMH 11 TPAKTHUECKHX Liejledf sIBASIIOTCS pHC. 85
M 87, Ha KOTOpBLIX AAJbHOCTH TOJETa CO CBEPX3BYKOBOH CKOPOCTBHIO
JaeTcs B 3aBUCHMOCTH OT GOMOOBOI HArPY3KH MJH XKe OT OTHOLUEeH:!if
BecoB. Ilpu cocraBaeHdu o060MX NCOCIEIHAX rpadhyrkos ppalieHuHe
3eMJH BO BHUMaHHE He MPUHHUMAJOCh.

[Ipy 3xcni1odaTauMd pakeTHLIX O0OMOapAUPOBIIMKOR HMEET 3HAUC-
HHZ TaK:Ke M TOT CJayuai, KOrja camoJfer mocjie cdpachiBaHisl OGOMO
MEPEXOUT HA CROIO NePBOHAYAJbHYIO CBEPX3BYKOBYIO TPAEKTOPHIO i
BO3BpaUlA2TCs! EA a9POJAPOM CTapTa.

Ecau arakyveMblfi NVHKT ABJsIETCA aHTUIOAHBIM NO OTHOILUEH!IO K
LYHKTY CTApPTa WJH K€ JIEXKHUT B TPOTHUBOMNOJONKHOM MOAYLIAPHU Ha
eule 60JbIIEM PACCTOSHHH, CAMOJIET MOXET NMPUOHITE K MECTY BHLICTA,
NpOAOJXKAA CEOH MYTb nociae coOpacblBaHUA GoOMO B «NpAMOM» Halpa-
BLJAEHH!, T. €. COBEPLIas KPVTOCBETHBIN Tepeser.

B cayuae ecau ueab pacnodaoxeHa 6.Mxe, BOSHHKAET MBICAL O BO3-
M0OKHOCTH BOZBpallleHUsi nocae cOpacbiBaHHsi 60MO B 0OpaTiioM Ha-
NpaBJeHUH.

[Tpu atoM cieayer paccMOTpeTh TPU BO3MOXKHBIX cnocoba.

[TepBoifi cnoco® 3akaouaercs B TOM, MTO TOCAE NMOABbeMa IoJeT
HaMpapJsieTCH He MO GOABLIOMY KPYry, a N0 KPYry 3eMHOH loBepx-
HOCTH, AMAMETPOM KOTOPOTO (2 1) fIBJSAETCH PACCTOSIHHE MEX Iy NYHK-
TOM cTapta W ueaplo. Ilpy mnojere BAOJb Trakofl OrpaHBUYUBAOLLE(]
LIADOBOH CErMEHT OKPYXKHOCTH COMPOTHUBJASHUE BO3JYyXa MO BAHA-
HHeM HanpaBJACHHBIX N0 YIVOM LEHTPOOEXKHBbIX CHJ YBEAHYUBACTCHA

B OTHOUIEHHUH:
s [1(1-2V ]; _vi
VCOSV [R(l Rg) TR

cos [ (1~ g)]

B TO BpeMs KaK NMPOXOJAHUMBIH NVTb COKPAalLAeTCH TOJAbKO B OTHOLIE-

r
HHUH 5.
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Puc. 86. [Torepst kuueriiyecKoif 3Heprui npit yrjie nopopoTa N0 CHHPas, PagioM 3

[TosTOMYy MOJET NO OKPYXHOCTH MAaJOrO KPYyra BbIFOJHEE, YEM 110-
JeT no O00JbIIOMY KPYTY, TOJbKO MPH CKOPOCTAX MEHBIIMX, HeM
5600 y/cex. Takoil cnocod Bo3BpallleHHs, TOBUIUMOMY, ABASAETCS MOI-
XOASUIMM 715 HanajeHHst Ha Majo OTJAaJeHHble NMYHKTHI.

O/Hako B OOJIBIIMHCTBE C/AyyaeB MPH HaMaJeHHH HA MaJIo OTla-
JeHHble LeJu O0onee BJaronpHATHLIM OXaxeTcs BTOPOH cnocod, KOTo-
PLIH COCTOHUT B CAEAYIOLIEM.

BoMbapIMpoBIIMK HANPAaBAAETCA K LUead N0 Ayre 60JbMOTO Kpyra
M MO AGCTHKEHHH ee COBEpIIAeT BO3MOXKHO 00Jee KPYyTOH NOBOPOT U
BO3BpalaeTcd oOpaTHO Toxe MNMo Ayre OoJabworo kpyra. Ecam Gom-
0apAMPOBIIHK OTKJIOHSETCS OT CBOEro NMepBOHAYAALHOr0 NMYTH HA HC-
60abwoN yroads, TO OTHOWIEHHe PalOoThl, 3aTpaYMBaeMOl Ha OTK.10-
Henue no avre rds,K KHHETHYeCKOH 3Heprud H0MOAapAMPOBIIHKA B 13-
UYaJgC 3TOTO OTKJOHEHUS ONpeefsieTcsl BblpaXKeHAeM

QEds}/L_g.

ST1a BeJUUMHA MOXKeT OBITb CHHMIXKEHA JO AONYCTHUMBIX IpeTesing
OyTeM VBEJIHUYEHHS LEeHTPOOeKHOro ycKopeHus
o
b Vv
T
Ilpn 3toM KpuBasi, MO KOTOPOH NMPOUCXOIUT OTKJIOHEHHE, Nperpa-
LiaeTest B CnMpaZdb, BO BCeX TOUKAX KOTOPOH Kak KacarelbHOe, Tak H
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Puc, §7. Cpasuemie AaabrocTell pAKeTHOro GoMG2p AIpoBLiHKa ¢ OAllaKOBOH GoM50BOil

BECPY3KOE OpII BO3BPALULEHNHM B MCXO/UBIE NYUKT 10 2mipajgy (CIVIOWLIAA UHIHA) 1

20 BTOpUUILIM padronoM (nynktupuas aunns)., Cxopoerp nereuensa C = 3000, 4009
u 5000 m/cex

HOpPMAIbHOe YCKODEeHHE ABJSETCS NMOCTOSIHHOHM BEeAMUHHOH. ITa KpH-
2351 He MOJLAeTCsl HHTETPUPOBAHHIO U TOXKE JOJMKHA ObiTh BHIYHCAEHA
1o oTpe3xkaM. BblluenpuBeJeHHOE BBIPAKEHHE TOBOPHT O TOM, Y10
OTHOCIHTEAbHAS NOTEPsI 3HEPTHH NPH OTKJAOHEHHH HE 3aBHCHUT OT CKO-
PCCTHd B HAauane OTKIOHEHHA M MOXET ObITb Pa3 Hapcer/ja onpeleneHa
A BceX Takux crnupadaeil. Ha puc. 86 npuseneH rpahux OTHOCHTE Tis-
HOII NOTepH IHEPIHM AJS CHUPAAH OTKJIOHSHUSI C BEIUUHHOHN OTpHUIA-
TEJIbHOI'O K3CaTeJbHOT0 YCKOPeHHs (3ave1nenns) 1,75 M/cex” u ueurpo-
cipeMiTesbHOro yekopenus 350 a/cex® Ilpu nosopote Ha 90” ocrarox
3UCPTHH cocTapaseT 608/¢; HauadbHOU 3HEPrdd. a lipd NOBOPOTE HA
180~ toubko 37%/¢. DTO 3HAUHT, UTO KPYTOH MOBOPOT BCe e COBEp-
WIAeTCsl TOTbKO 34 CUCT BBICOKOH 3aTpaThl SHEPrHU.

B KauecTse NMPOME:KYTOUHOrO MEXIY JBYMS OIMCAIHBIMH  ClIOCH-
daM!1 BO3BPAIIEHH MOXHO VIOMAHYTb COCO0, IPH KOTOPOM KDYTCH
NOROPOT KOMOMHHpVETCS C TPAeKTOpPHEHd, NPOXOJAAlLed MO Ayre Ma-
J0r0 Kpyra. Pacxo,1 sHeprux B 3TOM caydae 5y1eT HeCKOJAbKO MeHblle,
yeM MPH MEPROM cnocole, KOTCPBI MOXKHO paccMaTpHBAaTh, Kak npe-
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JIeJbHBIA 10 OTHOLIEHHIO K IIPOMEXKY1OUHOMY Clocody, HO KOTGpbIR
OJAH TOALKO JONYCKAeT NMOJLT MO BOJHOOOPA3HON TpaeKTOPHH.

TperH#t cnocod COCTOUT B TOM, UTO CaMOJAeT NP NOADEME DOJY-
UgeT KOAHMUECTBO 3IHEPTHHM, JAOCTATOUHOE TOJBKO JAJA JOCTHXKEHHA
uead. OH nopopauusaer oOpaTHO NPH HeOOALIION OCTATOYHOH CKO-
POCTH M ¢ TIOMOINLI0 OCTaplIeroca Ha SOPTY 3anaca TONJAMBA, NyTeM
BTOPHYHOTO BKJOYEHHA JABHTATEA NMOJAVYdeT JHEPTHIO, HeoOX0 AUMVID
205 COBEPUIEHHA ¢OPATHOTO NVTH. JTOT CNOCOd ¢ ABaMLL BKJIHOUAES-
MBIM JBHTATedeM OTJAHYACTCA OT NPEALLAVILHX elle H TeM, 4YTO CaMo-
Jer IMOJAXOINT K HedHd HA HeDOJbIOH BBICOTE M ¢ MAAOH CKOPOCTHIO.
[lpi 2TOM, ¢ OAHOH CTOPOHLI, MOXeT OLITL ofecneueHa GOJbLIIAA TOY-
HOCTD ItTaAaHuA 60MS B 1edb, ¢ APYToi CTOPOHBI, KHHeTHYEeCKaa JHep-
I'H3l, CONCPHKAIIAACA B HUX NP ITaACHMH,—MEHbLIZ, UeM MpPH APVIHX
cnocobax. Haxoren, cam Som3apAMPOBIUIMK, HMed MaiVI0 CKOPOCTh
HaI Uesblo, nonajxaer B cdepy AeHCTBHA cpelcTB NMPOTHBUGBOZAVIL:
HOH 0B0OPOHBL IPOTHBHHUKA.

B OTHOWEHHH BLICOTHI MOJETA IIPH IIAaHUDOBAHHH CO CREPX3BYKO-
BOH CKOPOCTBIO AeHCTBUTEALHL! T€ € OCHOBHbIE COOOpaMeHHsi, KOTO-
pble ObIJM BBICK23aHBI PaHee 1O MOBOAY TPAEKTODHH NoabeMa. B ua-
CTHOCTH, TO OTHOCHTCA K ONpejeleHHI0 NMOHATHH «CTALHOHAPHAR» H
«TUIAMHYCCKAST» BBICOTA nojieTa. CTalMoHapHas BEICOTA NIOAETa, Onpe-
JeqaseMasl PaBHORECHEM MEWAY NMOCTOAHHBIM NOJSTHBIM BECOM, C Oji-
HOM CTODOHLI, ¥ CYMMOM NMOJbEMHOH CHIBI ¢ LeHTPOOeKHOH CUI0#,
3aRICAIECH OT KPHBH3HBEL 3€MHOH IIOBEPXHOCTH,—C JAPYIO#H, H3IOODA-
Aeda rpafpuueckd Ha puc. 88. B ocHoBY rpaduxa NoMOMKeHBl, TaxkuM
00pasoM, Te e NPeANoCchAKH, UTO H MPH MoJAcueTe BTOPOTe Tipud.TH-
JKeHHd JaJbHOCTeH CBePX3BYKOBHIX TpaexTopui., CnJjowHasn 'acTb
KPYULIX TIDOCTHPAETCS [0 NIpeAedioB, KOTOpsIe AfHCTBHUTELHO AOCTH-
WUMBl NPy YKaaanHo# GoMOOBOH HArpy3ke M CKOPOCTH HCTEUYEHHS
C— 4000 »/cex. Jdunamuueckye BHICOTHl IIOAETA HAa OCHOBE AMHAMH-
UECKOH CBEPXN3BYKOBOH TPAEKTODHH IIPH JHOGBIX HAYAJAbHLIX VCAOBHIX
MOCTEAENNO MPHOIMKAIOTCA K CTAMOHAPHLIM BBLICOTAM 110aeta. IJTQ
HATAAIHO BHAHO HA puc. 89, Ha KOTOPOM H300pAXKEeHB TpagHueckH
CTAUMGHAPHAA H AHHAMHYeCKasl BBICOTA NGJAETA, LIPH TPACKTOPHH, Na-
pakrepuavemodt BeamurHamu C = 4000 M/cex n V,= 7000 »/cex.

2. TpaexTopus IJIAHUPOBAHMA C JO3BYKOBOIl CKOPOCTHIO n MOCAIKA

Mur npHHAMaeM, UTO NAaHHPOBAHWe C JO3BYKOBOH CKOPOCILI Ha-
UIIHAETC TMPH ckopocrd nodera V=300 M/cex M noxevyHoM Bece
G-=10 1. KO3(pHUHEHT MOADLEMHOH CHAM TDH HAHHOJIEE BHITOIHOM
Ve artakncg = 0,2, coorBercrayiomas BwlcoTa H = 20 km. 3anac
SHEPTHR NOTEHUUAILHOH H XHHETHUECKOW COCTABAART ULPH 3TOM
24 580 xray/Kr, OTKVAA NPH a3POAMHAMMUYECKOM KAuecTBE B JO3BYKO-

. 1 B
207 06aacTH . =4, wokKeT OHITH TOKPLIT MV¥Th, PAaBHUM

245
P8 93900 .
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BaIIIl CO CBEPX3BYKOBOIl CKOPOCTBIO ¢ pasanyxoil GomGoBoi Harpyskoil

Besa 1paexTopust NAaHHPOBAHHA MOXKeET ObITh Jerko nojpasjeleHa
NpH NMOCTOSTHHOM JAMHAMHUECKOM JABJAEHUH Ha OTIeJbHBIe CTyNeHH
ckopoctu Vy, V,, Vo u 1. 1. [las 3TOro ZoCTaToyHo MPUHATH BO BHi-
MQHHe, UTO YMEHbIUEHHE KHHeTHUeCKOH 3HEePruHu
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# CYMMe ¢ YMeHblUIeHHeM 3Hepruu nosoxenus (H,—H,) Bcerga nomxno
Op!Thb paBHO padoTe CHJAbI CONMPOTHUBJIEHHUS BO3AyXa Ase,
B cOOTBeTCTBHH ¢ 3THM st cTparocdepbl MOJAYYAEM 3aBUCHMOCTD
2V, 634 V,?
AS — Vl v? \ 2 1 1

e

AH = 6341 InyL:
Jlaa tponocdeps umeem:

As— V122_ V.2 L H; — 44250 [1_ (Xl_)o,n]
€g ' g V.,

A

H = (H,— 44250) [ 1— (! )0"”] )

C moMoubIO 3THUX 3aBUCUMOCTeH Obljia Orpeje/]eHa TPAaeKTOPHS
1IaHUPOBAHUA C A03BYKOBOH CKOpPOCTbIO, H300paxeHHast Ha puc. 90.
M3 rpacduka MOXHO BUAETb, YTO Bcs (pa3a CHHIKEHHSI C JAO3BYKOBOM
CKOPOCTbIO NpoJo/KseTcss B obueM 11 MHHYT M 3aKaHYHBaeTcs Y
3eMJH TIpH CKOPOCTH TIJGHHPOBaHUS 288 kMm/uac, Mocjie Yero MOXKHO
ilepeiTy K itocagke. PakTHYeCKH a3pOJMHAMHYECKOE KauyecTBO TMpH
JLO3BYKOBOH CKODOCTH HM3MEHSIETCSl, YTO MOXET BHECTH HEKOTOpOe
HW3MeHeHHe B (pOpMY NPHUBEAEHHON KPHBOH.

lMocaaka nauunHaetcs npu V= 288 xm/yac u ¢y = 0,2. AspoauHa-
MITUCCKHE CHJBL, JeACTBYIOLLHUE HAa CaMOJeT NMOCJ/]e BblpGBHUBAHHSA, CO-
OTBETCTBYIOT BepXHeH NnoJjsipe puc. 34, Tak UYTO TPH BbLAEPKHUBAHUHU
A1 TOT€PH CKOPOCTH MOXHO JOBECTH €e € NMOMOUbI MOCaJ0YHbIX
TPHCMOCOOACHUE 10 BEAUYHHDI

288 V-% == 150 Km/uac,

yaoBJIeTROpAWOUIell TpeOOBaHUAM, NMPEeABABASEMBIM K TJIaHUDPYIOULEH
nocajake B 60eBoil o6cTaHOBKe. DTA NMOJAApA JaeT BO3MOXKHOCTh OTpe-
JIeJdUTb AJ1s1 BceX cKopocTel Mexay 288 u 150 kM/4ac BeIHUHHY COOT-
BETCTBYIOUUX YIJAOB aTakd NMpH nocagouHom Bece G= 10 1, a caexno-
BATENLHO, W BeJHYHHV COMPOTHUB/AEHHA Bo3ayxa. Taxum odpa3oM, ¢
TIOMOILbI0 OCHOBHBIX YPABHEHHH JAMHAMHUKH MOXHO NPOCJAEAUTb EeCb
mpounecc nocaaku. I'pacduueckd OH mpexcras/ieH Ha puc. 91.
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V. BOMBOMETAHHE

1. Paszauutivle BHAB (G0MOOMeTaHHA

Paxersniit 60MOapIMPOBILHK MO)KET INPHMEHSITh IAs HamaIeHH:
JIBA, KOPEHHBIM 00pasos O1JHYAKLIHXCH OJHH OT JApYyroro, BHIA
OoxmBoMeTaHuA: SoMOoMeTaHHe NO COCPEIOTOUSHHOMN uean u Sombo-
MeTaHde 1o naomaaH. OTauude HX COCTOHT B cnocode cOpacblBaHUS
OoM0 ¥ TOYHOCTH TIOINAaHUA.

BomOoMeTande NoO COCPeXOTOUEHHOI Ledd TPOM3BOAMTCA INMPH
VMEpPeHHOH BbICOTE M CKOpPOCTH noJeTa. Kak npuuendpamue, TaK H
JomOoMeTaHHe TIPOU3BGAATCH B TOUHO TAKHX JKe YCAOBMAX, Kaxk NpH
aTaxe HeOOJAbLIOH <«TOUYEUHOM» 1edd OOBUHBIMH OoMOapAMpOBULK-
kamil. [IpakTuyeckH pakeTHEIA 50MOapIUPOBIIHK MOXKET OCYIULECTBANTh
Te (K¢ PA3HOBUAHOCTH GOMOOMETAaHMsA, UTO M JApYrHe HoMOapAUpPOR-
IYKH, Kak, Hanpuvep, SoMO0MeTaHHe ¢ FOPH30OHTAABHOTO IOAeTa, &
NUKUPOBAHMSA, C [10,1b2MA, C MAILIX BLICOT U T. A.

3pecTHLIE COOTEOUIEHUA H NpobJeMul, Kak, HanpHMep, IOCTH-
raeMas TOUYHOCTh NONAaJaHWs, HeoOXOAUMOCTb JOCTATOUHOH BHIH-
MOCTH Y UM, B CVILECTBEHHOH YACTH COXDAHAIT CBOK CHAV H
paxerdoro domGapaMpoBwyka. TakuMm obpaszom, o atom BuAe 00M-
H0OMCTaHHMA HHUYEr® HOBOTO CKA3aTh Helb3fl.

Copcem Muaye 0OCTOMT Jea0 ¢ domOOMeTaHHeM IO IJIOUIATH.
B atom cryuae SomOul cHpacsiarwtest ¢ 80ab1KX BLCOT (A0—130 kx) H
OpH o4YeHs GOJbLLIOHN cxopocTH nodera {(go 8000 wm/cex), T. e. npH
VCACHMAX. JAMACKO BHIXOASWIKX 34 NPeJedbl, JAOCTHrAeMble apTHIle-
PHACKHMHY J1aAbHOOONHBIMH CHaps aMU. :

Tarx xak NIpH TeX PACCTORFHUAX OT LedaH, KOTopble OyAYT HUMETh
MECTO, 1eb Yalle Bcero 8yIeT OCTABAThCA HEeBHIMMON, NO3ITOMY IIpH
GomOOMeTaHHM IO IIOWARY MPHIETCA HCIIONDB3OBATh KOCBECHHBIE Me-
TOABLI TIPHIIEAMBAHUI, HANPUMEP, ¢ NMOMOLBI ACTDOHOMHYECKOH Ha-
purauin. Takum o6pasom, npullelHBaHHe B 3TOM CJAydae He 3aBHCHT
OT MOFOAL 1 BHAHMOCTH HAL Ledblo.

COOTBeTCTBEHHO BCEMY CKA3aHHOMY 3TOT BHI GomOOMeTaHus 1a-
JEKO HE JMOCTHraeT TOUHOCTH GOMO0OMETaHHS MO COCPeAOTOUYeHHOS
l[edl M .1o/UKeH YUHTHIBATH BepPOATHOE pacceMBaHHe Ha MHOTHe KHIO-
MeTpel. [Tostomy npu GomBoMeTaHuHd MO ILICLWIAJH MOXHO ¢ 10CTa-
TOYHOH BePOATHOCTBIO NOPa3uTh (OJbLIYIO NMAOILALb, HO He OJHHOY-
HVI0 COCPEeTIOTOYEHHVIO ledb. ECAM Ha Bcel 3TOH MACIHAAH JTODKHCG
OBITH JOCTHTHYTO 3apaHee Tpe1onpefeldeHHoe ReHCTBHe, TO OTHOIC
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MeT&HMA Hel0cTaroudo. Ha subpanHyo Uedb JOAAKHO OblTh cOpOMWens
Hoabmee KOAUUecTBO HOMDO, KOTOPLIE pACIPeNeasTCs MO MopazKaeMon
MAOLA1H 0 3aKOHAM TEOPHH BepOATHOCTEH.

Pacupeienenye nonaaaHdil gHyTPH HaMeUeHHON NJAOLIAAH ONSTh-
TaKit He GyJeT PaBHOMEDHHIM, a HaoOopoT, BOJMANM 1eAH HoIaJaHHd
Ovayr pacnojoxesn: Gogee uacto, 4ex Ha OoJdbIIOM YAAIEHHH OT Hee,
¥ HapAIY € 3THM HEM30eXHO HCKOTOPDIE NONAJaHHA OKAXYTCS JaacKo
33 npejfleTaMy HAMEUEHHOH IIouia aq.

Beofile ke, HCNOABAYSA 3dKOHLI TEOPHH BEPOATHOCTEH, MOMHO
HAMETHIDL TAKOE Dachpeje]eHHe HONaXaHuH, uTodsl 100HThCs Tpedve-
MOYO Pe3vabTaTa ¢ TAKOH e U Jame ¢ O0JblIeH J0CTOBEPHOCTLIO, YeM
npu H0uH0OMETAHHH 110 COCPETOTOYEHHOH 1etH.

2. Tpaektopus najeHuna 6oMObI

i BLIUHCAEHHSA TPAGKTOPHIT COPOWEHHBIX ¢ PAKETHOIO CaMOAeTa
H0oMI HeadXOAUMO TIpeA/e BCero ¢JetaTh HeKOoTopule JOMYIleHHs of
MX BHCIIHEH ¢ropMe.

YCI0BUAM, B KOTOPHIX TMPHXOJAMTCS JeTeThk TakoH Oomde, TOBUIH-
MOMYT, JVULIe BCero yA0BJASTBOPsICT HUCTO OxuBaANbHAs (HopMa € 1.10-
CKHM AHOM, 0€3 LHUIHHAPHYECKOli WM CYKEHHOH €3aa4 4acTH, C BOS-
MOXKHO GOJBWEH BEeAMUMHON OTHONIEHHST BLICOTH (XOPABI) OXKHMEAIbL-

o x o . h
Hoit olpasyroowei h ¥ xaaudpy <. [IpM OTHOUIEHHH qa= 8 Ha OcHORe

H3BCCTHBIX TA30-AHHAMMUECKUX 3aBUCHMOCTE, KACRIOUIHXCA COMpo-
THBJICHHS BO3JAYXA NPH BBICOKMX uMcIax Maxa, noaydyaeM BeJHUHHY
KO2(prHUHeHTa J0O0OBOTO CONMPOTHRICHMA DaBHOM

Cx 0,014 - 1,43

npidesm 005 CONPOTHBJICHHA TPEHHA
C_\(J = 0,004‘.

[lpn aToM CTAOMIM3UPYIOLHME NMOBEDXHOCTH HE VUWTLIBAWTCA, TaK
KaK OHi, BepOATHO, MOTYT CJAYXKHThL TOJBKO AJA TOTG, 9TOOBL B CaMOM
Hauaje TPAEKTODUH HAAeHHs NpHBecTd 60M3Yy BO BDAWIATEAbHOE JBH-
FECHHE BOKDYI OCH, MOJO0HOE BPAlleHHI0 APTHAJEPHIICKOrO CHapaIa,
panLale “eM TeMueparypa, pa3BHB2IOLUAACS OT TPEHHA, DA3PYUIHT HMX
TOHKHE CTEHKH.

Ecid nmoaoauts, dto 50%¢ Beca GoMOB NPHXOAMTCS HA B3pbLIBYaA-
Thle BellecTBa, TO GOMOR! BecoM B 30, 51 1 T OyayT uMeTb AJAHHY
coorpereTBenno 11,20; 6,16 n 3,60 M H monepeuHyw HArpysky cooT-
retcTEeHHO 19,5; 10,7 u 6,2 1/M°. M3 BoMS 3THX TpexX pa3MepoOE B
KaI10M KOHKPETHOM cJayuae MOxeT ObThb cocTasieH 60MO0BHIH rpy3
TpedyveMOH BeJMUHHBL. 3HAYATEJIBHEIH 00BEM MPOCTPAHCTRA, Heo(XOo-
AMMOTO J4f pa3MenieHds 6om6 Ha camoJgere, Tpedyer, 4Tobnl 60MO0-
BB TPY3 ¥ 06beM 02K0B GBIIH COMIACOBAHBL MEXK Y cOO0H npu andoM
Kaandpe u KoJuyecTBe GoMO, NOCKOIBKY HpH OOJBWOM 3anace IOpio-
Herd BOAMONKEH TOABKO HeDSOoabw ol G0MOOBLHIH Ipy3, H HA0G0pOT. ITO
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ycaosde OvaeT coOMI0jeHO, €CJHH pACCMATPHBaeMblii camoJjer Ovier
npHcnocodaeH Kk 6ombe NMepBUro W3 TpeX NMPeAtaraeMbiX Pa3Mepos.

TpaexTopHio 50MObI MO¥KHO ONPEALIUTh [€M e CnocodOoM, KOTO-
pPbIH GBI HCMIOAB30BAH [IPH HAXOMKIGHHH TPAEKTOPHH NOABEMA H ILIa-
HUpOrAHMA caModera. O4HAKO Mexay CHAAMH, IeHCTBYIOLIHMH lid
caMnJeT NpPH MJAAaHUDOBAHWH, M CHAAMHU, AeHCTBYIOIUMMH HA cOpOUISH-
Hyio OoMby, HeT NoJHOH aHaJOrHU. Paszanude 3axiouaeTcs B TOM, T4,
BO-TICPERIX, [IPERNOJaraeTcs, 4To Ha 6omOy He AeHCTBYeT aspoOIHHA-
MyYecKas NoAbeMHas CUJia, ¥, BU-BTOPLIX, 00MOa, He ynpaaisexas M-
JOTOM, HE JIETHT 10 ONPejeJeHHOH WIJAOCKOH TpaeKTopHH. BokoBwle
CUJBI, AeHCTBYIOLHME Ha OoMOy NOJA BaHAHHEM BpalleHHS arMocdeps
(thawrepHoe JelicTBHE) M BpalleHUs 3eMJaH (cuaa Kopuosuca), npeapa-
IMAKOT TPAEKTOPHIO B KPHBYIO JABOSIKOH KpHBH3Hbl. Pawrepnoe gen-
CTBHe, KaK Ve OBLIO YKAa3aHO, COCTOMUT B TOM, UTO OoMda npH noJere
HaJl MYHKTaMH € pa3AxyHOHM Treorpaduyeckofl WHPOTOH, MOMaIaeT B
CJAOH BO3AYXA C PA3IHYHOH, H3MEHAWIIEHCA C LIMPOTOH aldCodTHOR
CLOPOCTBID.

3TC PABHOCUJABHO NMOCTOSIHHOMY JeHCTBHIO SOKOBOrQ 3BeTpa, ITo-
PR AAKILErO M'OPH3OHTANBHYIO, HAINPABJCHHYIO IOINEPEK OCH S0MOLL
23pOJMHAMMHUECKYIO CcHJAY. TOUKa NPUJOMKEHHS 3TOH CHJBIL, BOOSIUE
rGBOPS, HE HAXOIHTCA B UEHTPE TFMKCCTH OOMOBI, A JIEXKHT NO3aXH HETO,
ocodeHiio ecau Bomba uMeeT cTabuaulatoprl. Ha camodaere sta ouaa,
TAK e, KaK 1 cuaa KopHoanca, ypaBHOBEIIMBAETCA CONTBETCTEVIONIEH,
PaBHOH [0 BEJHYHMHE H NPOTHBOIOJOMKHOH 110 HANPABACHU) CHJIOH,
BN3HHKAWOILEH B pes3yabTaTe NHAOTHpOBaHusA. [lpoTHBOMOJIOKHLIE
A3pOIMHAMHUECKHE CHJABl B3aHMHO YHHUTOKatoTcs. [as 6omOul taxoe
VpaBHOBEIIHBAHUE HE NIPeAYCMOTPEHO, BCACICTBUE UETO MO BIHAHIEEM
ynorepHoro AefdcTBHA oHA OyleT MoABepraTbes GOKOBOMY Apeidy.
Kpome Toro, nog BaMsiHMeM Bpaulalollero MOMEHTA AeHCTBYIOLIEH B
NoNepeyHoM HANpPaBJAeHHM CHJALI OHA OVIeT NOBOPAUHEATLCA BOKPVT
BEDTHKAIDHON OCH, NIPOXOJASIUECH uepes ee UEHTD TAmecTH. TpackTopHa
GomOn onpeneaseTcs, CAeA0BATENbHO, STbI0 BHEWHHMY CHAaMH, A3
KOUX UeThIpe NPOXOAAT Yepe3d UeHTp TAMXKECTH, a NATAA N03aAu Fero.
Cuawl 2TH caeaylolne: Bec H0MObl, CONPOTHBJAEHHE BO3AYX A, TIOTEpey-
HAg aspoJMHAMHUecKas cuiaa, cuaa Kopuoanca W CHId HHEpUHH
JU Anambepa.

INonepeunas aspolHHAMHYECKAS CHJIA AEHCTBYET NMEPeHIHKVIIPHO
KacatTeJbHOH K TPAEKTOPHH N0 HalpasAeHHio OOKOBOrc «serpa». OHa
fIpONMOPIHOHAIbHA CONPOTHBJCHUIO BO3JAYXA H KBAJApATY Vria, nong
KOTOPLIM HEBO3MYIIEHHBI NOTOK BCTPEUACTCS C TJAOCKOCTHIO CHMMET-
pHH £aMQaeTa. ITOT YIoJa B CBOIO Ouepelb ONpaietsaercs cuaoi JoKo-
BOTO «BCTPA», T. €. KYPCOBLEIM yriaoM GoMOBI U ee cOBCTBEHHON CKOPO-
CTbl0 OTHOCHTEJbHO 3e¢MJAH, KPOMe TOro, BeaMuuHo# OOKOBOro Mo-
MEeHTA «ReTpay OTHOCHTENbHO LEHTpa TshKecTH O0M3bl M, HaKoHel,
HiepuHedi 6oMObI.

Or unepuuu H50MOHI 3aBUCHT, HACKOJbBKO OHA pearupyer va cod-
CTBEHHO OOKOBOH BeT€D H HA BO3HHKAIIUHHA NOJA BAHAHHEM €70 MO-
MENT, T. . HACKOJALKO OHa TIOBOPAUYHBAETCA CBOEH MEpPeNHEH YACThIO
HABCTPEYY OGOKOBOMVY BeTpy. 3Ta MHEpPUMS AOJNAKHA ObITh BO3MOKHE
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HOABIEH, TAK KAK [IOBOPAUYHBLIOIEe JeHCTBHE TIPOINIKAETCH 10 TeX
nop, 1Moxa 6oM0a He OKaXeTCd B MACCKOCTH NMapaiedablora Kpyra.

UroOn! cOCTaBHTL TIpeACTABAeHHE O NIOPAAKE ReJHUHHBl 3TOH CHIbL,
PACCMOTPHM caydyail cOpackiBaHHsT 0O0MOLI M3 TIYHKIA, HAXOJAWEroca
Ha TIOJKCOM, HA lledb, OTCTOALLYI0 Ha paccTosHHH 300 kM. PasnocTs
CKOpOCTel BeTPa B TOYKe ¢ApachiBaHMA M B TOUKe 1WaleHMa Oyier
PABHA B 3TOM cJydae adCcOANTHOW CKOPOCTH BPAUWICHHS 2€MIH B TOYKE
najedus, cocrapasomeit 22 M/cex. OTcw0aa yroda, noa KoTopbiM 60K0-
BOY Berep obayepaer OGGMOY IpH cpeddeil CKOPOCTH IIOCTYNATEABHOr O
JIBMAKEHHMA nocaenHedt, pasHon 3000 m/cek, cocrasasier oxkoxo 1% rpa-
avea. Ilpw Takom yrJae BCTpeud B OOJACTH HRIOTOHOBCKHMX CKOPOCTCH
CTKAOHRIOWAA CHaa OyJeT HMeTh BeJHUYMHY TOTD KE MODNAKE, 4YTO H
conpoTrHBJeHne HoMOul. OHa BbI3OBeT ObICTpOE OTKJAOHEHHE 0OMOHI,
HECMOTDS Ha BBICOKOE 3HaueHHe MOMEHTA MHepUWd. Taxkum odpaszow,
MONYCKATh BO3pacTaHHe OGOKOBOM CHJABL 10 TAKCH BeJIHUYHHDI HeAb3sl.

Ocrtanabhble cuabl, ciaa Kopuoauca u JI'AaaumBepoBbl CHJbI MHep-
UHH MOTYT OBITh OTIpefelieHbl TaK :Ke, K&K W B Npeak:TylLeM HIM0oKe-
Hyu. [1pu 3TOM caegyeT HMeTh B BHAY, YTO CHCTEMd CHJ. JeHCTBYIOTIHX
Ha HoMOy, ABJAETCA NMPOLTPAHCTBEHHOR M He MOXKel ObITh YpasHOme-
leHa 0HOH cuaoit uHepuuy J1'Adambepa, a TONBKO IPOCTPAHCTBEHHLIM
<KpecTOM» CHJ WHe PLUMH.

Ecair npuusaTte, uyro 6oM0a BpAlWLaeTCH BOKDYI CBUEH OCH CHMMET-
PHH, TO, KPOME NePeUHCAeHHBIX BbIIIE CHJ, BO3SHHKAKT €Me: IAPOCKO-
nuqeckuit adexr, addexr Marwyca u addexr Ilyaccona, oxasnl-
BAI0INHE BJAHWSHHE HA TPAEKTOPHKY GOMOBIL

Yrodul mnoayunTe audrepeHlHaJbHBIE VPABHEHHA TPAESKTOPHH
6oMObl, cleayeT, KaK M B NPeJblIYUIHX CAYUafX, pa3ito:XHTb JICHCTEY-
OuMe CHJbl HA HMX COCTABJAKUINE 10 OCHM KOODIMIAT, U3 KOTOPLEX
JABe COBMNAJANOT € IIaBHBIMH HAMPAaBJACHUAMH a3pOAHHIMHUECKHX CHJI,
& TpeThbf HATPAaBJeHa 1O BePTHKATH; TIOCAE 3TOTO COCTABIAKITCH OCHOB-
HBIE Y[PABHEHHWS AUHAMHMKH ILJA KAKIOr0 H3 3THX IIPOCTPAHCTBEHHBIN
HaIpPABJeHHH.

ilyTeM MHTErpHPOBAHUA 3THX YDGRHeHHH MO¥EO Oblio OBl NOJAV-
YATH TOYHOE NPEACTABAEHHE O TPASKTOPHH NajeHus OoMObl, HMel0-
el BRI KPHBOH ABOAKOH KpHBH3HHEL [Ipy TakoM wHpokom ododuie-
HHH M3BeCTHAA OCHOBHAs 33/a4a BHelllHeil 0aJHCTHKH HeNocpeacTBed-
HOMY PELUIEHHK) He IOLAAETCH.

UroOnl Bce e COCTABHTH NpeJCTABJAeHHE N (POPME TPAEKTOPHY
H0oMObI, DaJbHOCTH ee TOoJeTa, CKOPOCTH TMaJ eHls, IDOIOMKHTE -
EOCTH TIOJleTa, VIJie BCTPEUH H T. A., MOKHO NDNMEHHUTHL H3BECTEDBIH
NPOCTON ¢1ocod rpadHUueckoro NOCTPORHHUSA TPAEKTOPHE N0 OTPe3KaM,
npuHamiexamwuit TNorcene y JuanoHV. JTOT Ccnocod AactT BO3MONK-
HOCTh YY€CTb KPHBH3HY 3€MHOH I[IOBEDPXHOCTH, CXOJIHMOCTh EepPTH-
KaJLHBIX HANPABJAEHUA M H3MEHAeMOCTh TIAIOTHOCTH BO3IYXA H CHAR
THAHECTH C BBICOTOH.

Ilostomy oH sABaAseTcA HanGo.ee NMOAXOIALWNM IS Onpe e IeHHT
TDHEKTOPHN COPOLIGHHOH ¢ pPaKeTHOro camoqerTa GCMOLI, MO CpaBHe-
HHIO CO BCEMH JAPYTHMH MeToxaMM OaJHCTHKH.
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ITpn (paxrHueckoM pacucTe TPaeKTopHH 0OMOBl arnM cnocofoMm
COUAPYIKHBARTCS, YTO BJIHSIHHE CONPOTHBJACHHS BO3AyXa HA TPAeKTO-
PHI0 MCKIIOUHTEABHO MAN0. ITO 0OLACHALTCH, € OAHOH CTOPOHDI, O4eHb
Ma.i0¥ TLIOTHOCTBIO BO3AyXa Ha TNpeodJajaroluleit uacTH TpaeKTODHH
najienid, ¢ JAPYro#l CTOPOHBI, OleHb MadblM KodhHUHeHTOM COnpo-
TIHRJIEHHA YAJHHEHHOTO OHBaJLHOIO TeJja.

[ToaToMy M0O:KHO ¢ SOJBLIONA CTENEHbIO NMPHOJHMEHHT H300pa3Hib
TPaCKTOPHIO KaK 9JJHIC Kerepa ¥ onpeAeauTb MO HEH AaJbHOCTL H
VP01 BCTpeun. O4Ha TOABKO ACHCTBHTEARHAA CKOPOCTH NPH DaleHHM
£0MOBI HA 3eMAN OKAMKETCA HA HECKOJLKO TPOLEHTOB MEHbIlE pacuer-
1O RCIJAEACTBHE CONPOTHURAEHHA BO3AYXA.

HJanbuocts noaera 6omObl, magamlieil MO TPASKTOPHH, Npeacta-
BISIGICH coBolt aaxunce Keniaepa, onpeeanaeTca ypasHEHHEM

_ 1 1i—R-+H
W = Rarc cOs I:“E— . —R‘(]——E) .
rne '

-H)
aR?

FLEACTABAAET YHCJIECHHBIA SKCUEHTPUCHTET SJIIHIICA.

Ha OCHOBE 3THX COOTHOUIEHHH IOCTPOCH IrpadHk, HBOO[)&A{H‘OLLIHH
34BHCHMOCTD MeaAY BRICOTOH cOpacnBanuga 6omOb H, ee HauarbHONM
CKOPOCTRIY V, M JadbHOCTRI nmoixeta W (puc. 92). llpojomgurein-
EOQCTh NaLeHHsA MOXKET OblTh ONIpelefeda IIyTeM UHTEerpUPOBAHMA LK~
Hibl TPAGKTOPHM MJU [yTeM pacuera [0 yyacTkaMm Tpaextopuu. (O6a
cnocoda JalT XOpPOLIO COTJACYIOLIHECS pe3YJbTATH, NPHBEICHHBIE
Ha puc. 93. [lpy 60ApWUX CKOPOCTAX OPOCAHMS BpALLEHHE 3eMJAN GKa-
aplgaer O0/blIoe BAMAHHME HA AakbHOCTE. Tak kax Touxa Gpocanus
JCHKHT BHe 3€MHOM TIOBEPXHOCTH, 33 HAUAABHYIC CKODOCTh Oomdnl
MOIKIIO IPUHATE abCOATHYI0 CKOPOCTh O0MOBI B TOUKe Gpocantd.

Tlo 3Ttoit ckopocTH Ha puc. 93 HaxoAUM abCOJHITHVIO JaJbHOCTD,
MG KOTOpPOH OOBIMHBIM NYTeM MOMHO TOACUHTATL OTHOCHTEIBHVIO
HEILHOCTE.

Bonpoc o TOM, HACKOJABKO CHALHO HarpeBaerca GomB8a npi Obl-
CTPOM NEJeHHH Yepe3 HUKHHe CIGH aTMOoC(eps, NOAIeHHT 0CodomMy
paccMOTpEeHHIO,

B orHomennn camoro GoM0apAMDORIUIMKA, TNepelRHrawilerncs ¢
ELICOKOH CKOPOCTHH) B pa3pereHHOM BO3AYXe, T. € IIPH YM@DEeNHbIX
JAMHAMHYECKHMX JaBJeHHAX, NPUHUMAETCA, UTO OJaromaps BbICOKOH
H3AYUATeIbHOH CIIOCOOHOCTH ero BHEIIHed OOIIHBKH pAaBHOBeCHE
MeKAV TIOTJOUIeHHEeM TeNnJaa M JVULHCIYCKAaHMeM JOCTHTAaeTcd LipH
ACGCTATOMHO HH3KOH Temnepatype noBepxHocTtH. [losTomy Bo Bnaau-
HaX TPAEKTOPHH KPHTHYECKHE TEIJOBblE HATPY3KH BHeIUHeR NOIIMEKH
MCKPLBEIOTCA TenaoeMkocTbio nocaendet. Ilon nanenun 6omMOb uepes
NAOTHBER CAOH arMocdeps! Tenaonepelada uepes e IHHIY ee MoBepX-
ROCTH CHABHO Bo3pacTaeT. OAHAKO nagenneé OOMObl TNPOHCXOAMT D
TEUEHHE ZHAUMTEJNBHO MEHBIUErQ RpPEMEeHH, CAeNOBATEIBHO W 37eCh
OPHXOANTCS CUATATHOA € TEIVIOEMEQOCTEI0 030M04KIT HOMOBI.

184



Bucora 6pocannn H v i

150 T v 7 U — 1.7
wol i Ag L g | 4 s
= ke S S ST 7 S
St 2 S IS S &7
130 S, S 3 Sl &, %
st St ¥/ ot a5
wol__|>1 -l il Y] -/
i T J 7 V /
ol I | 4 /
l' [ / i // 4
/
R ’
50 ; ! I ,I / ,‘V .
I /
8o : { 1] /’ / _
i
70 1! i / ', y / BDnnauge nanewun
S , / 7 Vi v GoNGus
RN R / /
60 i i yi 4 V4
T 7 /
50 n i '] / / 7
, ) I’ 7/ V4 V4
%) ,/ / //
1 2
w4 A4 s s
T 7 P4 4
l / / / 7/ 7
ool 1 J I/ s d
[] /' r s / //
10 J’I y AN './ - N
T
200 400 600 800 G0 1200 1400 1600 1BOO 2000

Danbuocte W B Hw

Puc. 92. Haasuoctsh GoMOb NpH GOMOOMETaMHH IO IJIOMIaAM. Bropoe mnpubHiKeHie
(1packtopnst mo aqaruncy Kenmsepa) ¢ yyeTOM KPHBUM3HBL 3€MHOH MOBEPXHOCTIL
CXOANMOCTH BePTHKa/ell, VMeHbIIeHHsI CH.TBl TATOTEeHHst H (IpHGIUIKEHHO)
COMIPOTHBJICHHA BO3AYXa

Ecau cyuTaTh, 4TO NMPH OueHL BLICOKOH TeMIepaType BO3AYXa B
ﬂOI‘paH”‘{HOM cJo0e BH()pauHOHHHﬂ CTeNneHb CBO‘SOZI[)I M:)JIEI(yJI 11050~
CTHI BO36y)KlIaeTCﬂ, HO AHCCOUHaUHHU MOJIeKyJ] an/I 3TOM He Hp()HC‘
XOAAT, TO AUHaAMH4yecKast 'I‘e)mepaTypa, a TakKxxe an(’)JU’I}KeH}‘Iaﬂ TCM-
riepary pa TPEHUs MOTYT ObITh HAHAEHBI 13 YPaRIeHHsl SHEPTHH I'A30E0
JUHaMHAKU. STQ TEMnepaTypa Onpe;LEJISIeTCﬂ paBeHCTBO.\I

V?
AT = 55557 -
331{0Hb] TenJlonepe,zlalm oT HOI‘paH”l{HOI‘O c.J104, HaI‘peTOFO J0

TaKUX TEMIEePATyp, K TBeP/bIM CTCHKAM HEU3BECTHHI.
(QHaxko NpUOAMKeHHBIA 6aJaHC SHEPTHH MOXeT OBbITh COCTAaBJIeH

Ha OCHOEE NMPUOJMIKEHHOH BeJHTMHEI KO3(ULUMSATA TPEHHS! B 1aMUHap-

HOM norpanaynoM caoe C; = 0,0003.
Cexynanasi paGota TpeHHUS HA eJMHUUY MOB2PXHOCTH

T . V:Cf q - V =205C; - PV3.
Ipu cxopocTd y moBepxHocTH 3emaun V= 6000 m/cex
BeMunHy 54 M. c./cM?

noayuaes
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Ecan gonycrtuM, 4to TOABKO OAHZ TPETh 3TOrQ TeNid LPCNOAWT
yepes Tepayio 000J0UKY, TO TIPHAEM K VCAOBHAM, COOTBETCTRYHILUA
YCJAOBHAM KPDHTHUECKOTO (eYeHHA COITa TIOPOXOROi pakerot. llpu ra-
KOM TeTIAOBOM IIOTOKE jKeae3Has o80J0UKA TOMUMIoH 2 oM Hauniaer
NJIABHTBCA TOAbKO N0 HcTedend 10 cexyil

B COOTBEeTCTBHH € HEKOTOPBIMH HOBEHIUHMH HCC/LI0BAHUAMH Te-
rAGIEepe Ayl NPH BEICOKMX uHMcAax Maxa oua Bospactaer, T:0ORWIH-
MOMY, MeaeHHee, dyem padoTa TPeHHA, a MMEHHO OPUOJIHZHTRIALHO
nponopuxoHaabHo % - V28, OTteoaa ciazsiver, 1to domfa B coc1oa-
HHH OPOHTH HauBodee OINACHBIC B CMBICAE »idUDeBd HUKHHE £104 032-
JAyxa 03 NPHUMEHeHHs OTHeYINODPHBIX 3AlMTHBIX MOKPBITUH C BLICOKHM
KO3(PMIKHEHTOM H3JAYUEHHS.

Haoneu. HeoO6X0AHMO BBEICKA3aTH HEKOTOpLIe OOIIHE Coodpaike-
HHA ¢ TOUHOCTH MONAaZaHHUA, KOTOPAA M:KeT OblTe ACCTHTHVTA TIPH
6cMOOMeTAHMH ¢ OOJDBINIX BhICOT H NP SOARNIMX CKGDOCTAX.

B GamucTHKe nHaMeTp ILINUALH pacCeMBaHHA, BXAOuatoiLel 50%y
MONA aHMH, IPUHHMAETCA PaBHLIM 1%y 1aabHOCTH cTpejabOnl. 3a j1a1b-
HOCTh CTpenpdbl B HALIEM cayuae Ml OvAeM NPHHUMATE JIJAHHY TPaek-
TopuH najeHda GomOpl Ecay Obl TOUHOCTE GOMOBOMeTAHH He O7.051-
GAACh GT TOYHOCTH CTPeabObl APTHAIEDHHCKUX Opyvisfl, TO npH
cpeAnel 1aapHOCTH 600 KM BeJHUYHHA BepPOATHOTO PACCCHBAHHI COCTA-
BHYia bl 6 KM.

JelcTRUTeIbHOE  OTKJAOHEHHE B TNONAIAHHH CRAAIBIBAETCS U3
CWHOKK KVpca caMoJeTa ¥ OTKJAOHEHHS TPaeKkTOPHH ualedist H0MOLL.
[Tepras M3 HUX CKJIAALIBAETCA M3 HETOUHOCTCH B ONPEIeNeHHM :1070-
AKEHHS, CKOPOCTH W HAMNpPAaBJeHUS CaMOJeTa B TOUKe dpocanus.

OTKAOHeHHe TPACKTOPHUY BBEIABIBASTCA TJ1AaBHBIM O0DA30M  HecCHM-
METPHYHOCTBIO (POPMBI HOMOBI H M3MeHeHHeM TIOTHOCTH BO3IVXa H
BEO3JAVUIHBIX TIOTOKOB €O BpeMeHeM.

Harurauus pexetTHoro 6omoap AMPORIUIHKA J0 TIYHKTA COPUACHBAMISA
6oMm0 pasgeaserca Ha Tpu (paswi. [lepBas raza—HanpaBAeHHE CaMO-
JIETA Ha Weab—OCYILECTBARETCS elle B IIPOLEcce CTapTa, TAK Kok Kara-
NyJALTHAA CTAPTOBAA AOPOKKA MO BO3MOMKHOCTI HATIPARAAETCS 1A Be-
positable 1eadd. OQHAKO NPH TaKOH HEMOARMIMKHON YCTAHOBKE BO3MOK-
HBl BCE JKC OTKAOHEHHs 0T TpebveMoro Hanpasaenus po 90°. Bropasa
cdraza—naBurauusa, YacTUYHO VCTPAHAWLAA 3TV OIIMOKY, ocviie-
CT3ISIeTCH Henocpe ICTBEHHO Beaed 3a cTapToM. Bo Bpeyma 6esvmoropHO-
ro nojgbeMa HJAH B CAMOM HAUajde ZKTHBHOIO VYACTKA MOMKHO C [10-
MOLWBI0 KOMIIAca IPpHAATh CaMOAeTY HaTlpaBJA2uKe HA LUelb ¢ TOYHOCTRI)
J0 HECKOJBKHX YIJIOBBIX MHHYT. B epHO1 NIanuPORAHNS CaMOAET HV -
A2eTCH B OMeHb TOYHOM TIHAOTHPOBAHHH, TAK KA CHCTEMATHUECKHC
BAWHAHHUA BpallleHHA 3eMaAid M 3eMHON aTMocdrephl U PasaWyRBIE cavaan-
Hble BJAHAHHA, KaK, HanpHMep, HEeCHMMETPHH, OLIHOKH VApaB.IeHHsl,
KeOauMs MIOTHOCTH BO3AVXA H BO3AVIIHBIX TOTOKOB, CTPEMATCS Ha-
PVIUHTL KYPC caMOJeTa.

Bo zpeMs 3TOro MJaHHPOBAHMS 33 TpeldenaMH Tponocdepui ocy-
luecTBAsieTC TpeThsA ha3a HABWUCALUMH, OT KOTOPOH 3aBHCHT OKOHuA-
TEAbHAS TOUHOCTb Nomnazanusa Gomd. [1an 1ol TpeTred (pa3n' Hanpa-
WHBACTCA METOL ACTPOHOMHUECKOH HABHIAUHWH, He 3aBHCTIONI HE OT
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NOUo B, HE OT BAMAHHA NIPOTHBHHKA. 3TOT CNOCO0 MOMKeT 00CIEYHTD
YCTH)AUHMBYIO NPOTHB HApYIIeHHWH CTAHOHAPHYK TpaexTopHio A0 Ca-
MO IIVHKTA cOpachiBaHiA 00MO € TOUHOCTLIO A0 HEOCKOJBKHUX COKYHI.
DTG COOTBETCTBYET OLIMOKE B ONDEJEACHHH 3TOTO MYHKTA HEMHOI'MM
Ooaee 100 a

/li1s1 onpeneneHHsT BUAMMOTO TOPH20OHTA NPH OJArONPUATHLLE VCAD-
BMSIN BHAHMOCTH CJAejiyeT HCIOJAb30BATH BH3UDOBAHHME TpEx TOUEK
HCTHIIHOTO FOPU30HTA, IPH 3TOM IO YIJy NNOHHACHAA TOPH3OHTA O1pe-
Je-ierest BeicoTa nodera. Korga BHIHMbIA TOPH30HT YCTAHOB/IEH, TO
MOMHO 00ecneunTh OMNpejeleHHyIo, 3apadee NpeNHCaHHYI0 TPacKTo-
[HIO 110.1€Ta, HAUAS B IAOCKOCTH, NMEPNEeHAHKYAAPHOR K MOPH30ITY H
NMpoxoIg1el yepes edh, 0HY HakH HEeCKOJIbKO 3Be3,1, KAKYIIeech JIBH-
JREHME KOTOPBIX IHJAOT MOMKET IPOCAEAHTh ¢ NMOMOIIBK) TedN0aMTa.
Toraa, jaxe npu nojeTe Mo TWHAMHYECKOHN TPaeKTOPHH, €CiH 3Be3ja
OCTaercd Ha BePTHKAJLHOM HUTU HUTAHOTO KpecTa npudcpa, MHIAOT
vOes R 1aeTesl, YTO TPACKTOPHA NOJETA HaXOAUTCS B 3apaHee NpeLH-
CaHlON ILIOCKOCTH. IIpH [oJeTe N0 ¢TAUMOHAPDHOH TPACKTOPHH IO CKO-
pOCTH NepeMelleHHUA 3Be3/K! 10 BepTHKANBHON HHMTH MOKHO oOTipefe-
JAHTh CTALHOHAPHVIO CKODOCTh HOJETA, a II0 BBICOTE 3Be3Jbl MEeCTOHA-
XOuIEHME caMoJieTa, 2, CJIeI0BaTedbHO, M 3apaHee HAMEUCHHOC MeCsTo
cOpacoiBanua 6oMG. [1py aTOM CcTenmeHb BHUAHMOCTH U€AM B MOMEUT
cOpacuipanva GoMO He WMeeT 3Hauenusa. Onpeederte NyHKTa cOpacol-
BaRHA HOMO COBEPIIALTCS C TOUHOCTBIO A0 HECKOJBKUX COT METPOB, 52-
RUCHNIEH OT OIIHOKH VYIIOBOTO H3MepeHUS.

Ha puc. 9 mnpeJcTaBJeHbl reoMeTpHUECKHEe COOTHOUICHMSI 3TOH
Tperbelt (has3s HAaBHT AU,

Topazto Goxbllee 3HaueHHE HMEKT OLINMOKH, BO3HMKAWIIME BO
Bpesst najeHHsa SomOb. PakToOpH, BAMAIIIME HA DACCEHMBAHNE CHADSA-
IOR, CASAVIOLIHE: HEOIMHAKOBOCTh METATeJbHOrO 2apsiia, Koaebarun
CTEOIA OPYAMA, H3MeHeHHs aTMoC(epHBIX VCAORHH, HEeoAZWHAKOROCTL
CaMIIN CHAPAJAOR M OLIMOKM MpULETHBAHUA. B JauHoM cayuae nBMewT
3HaNMeHUe TOJBKO JBa nochae HHX (raxTopa. Ecad npHHITh, ¥TO KAK-
AL M3 TepeyHCcIeHHbIX (PAKTOPOB HIpaeT OJHHAKOBVIO POJb B BREIH-
'R ONNIEr0 PACCEeHMBAHHMA. TO PACCEHBAHWE LOJKHO VMEUbIITiTHCA HA
%ot 19/ 1. e. 10M:KHO cocTaBuTh 0,6%0, TIpH aabHOCTH OpachIBAHMS
6oM5 600 kM moavuaeM AMaMeTp CepIAUEBHHBI pacceWBaHHA 3,6 KM.
K atomv creaveT npufaguTh O1IHOKY HABUTALLMM cAMOJETS, TaK 4TO Ee-
DOATHOE OTKJAOHEHHE €1HHHYHOTO TOMalaHHs OT le1y OVAET PaBHO

W, = 2 KM.

Ha ocHoBe 3TOH BeAMUMHB NIPOM3BejeHBl AadbHelimive NpUOTIH-
AEHHLIE pacueThl.

3. bamucTtika domOoMeTanus

BoydomeTanne 10 COCpeJOTOUEHHOM Neau ¥ HombomeTraHHe TIO
MI0ILAIH OTJAXYAKTCA OJHO OT IPVIOro TJI4aBHLIM 00pa3oM pasanu-
HBIA 1M KOHEYHBIMH CKOPOCTAMM M PA3JIHYHBIMH VIVIAMM 113eHHI.
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Puc. 94. Tperbsi ¢asa masnrawin nepes GomGoMeTaHneM

sIsneHMs, BO3HUKalOLLHEe NPH OOMOOMETAHUHU 1O COCPCIOTCGUCHHOH
1€/, CXOAHBI C SBJACHHAMH, BO3HHKAIOWUMU NMPU NPHMEHCHHK OObY-
HbIX aBHaboOMO HJM NPU cTpe/ible rpaHaTaMH U3 TSKeAbIX MOPTHP. Tak,
HanpHvMep, npH 6oMmoéomeTaHuH 6oabamMu BecoM B30 T, 53 T Il B 1 T ¢
KUHEUHOH CKOPOCTbIO coOoTBeTcTBeHHO 500, 300 u 260 m/cen npoluB-
Hast crniocobHOCTb OoMObBI, Monazawuieli B 3eMAAHOE NOKPLITHE, CO-
craeaseT coorBercTBeHHO 100, 30 u 12 . TodauiMHa NpOOHEAEMbIX Ke-
1e300€TOHHBIX MOKPBITHH cocTaBaseT 10°/y cOOTBETCTBYHLNX UHCE.
TommuuHa npo6uBaeMbIX GPOHEBBIX IIMT COCTABJASET COOTBETCTBEHHO
260 cv (1,43 xamubpa), 60 cv (0,86 kaaubpa) u 25 cm (0,553 xa.1udpa),
YTO MPEBBIIAET TOJWMHY OPOHU BCEX CYLECTBYIOLUX CY/AOB.

Tlpy gecATHKPATHON CKOPOCTH maieHuss 60MO npu 6omSoMeTaHHH
fo 1J01ajid BO3HHKAXT COBEPLIEHHO HOBBIE COOTHOWIEHHd. JKupas
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cH.1a GOMOBI MPH MajJeHHH BO MHOrO pa3 OoJblie, ueM COoacpAaHHe
31ePI i BO B3PbIBUATOM BEULECTBE, KOTOPOE HeceT B ceHe Gomda. [1pou-
HOC1L OOMOBI, KOHEUHO, MO3BOJAET eif MPOOHUTb HACKBO3h COOPYKEHHE,
4 IpH MaJaoM yrie NajieHHs B rOpoJe—aaxe MHOTHE COODYIKEHUS, He
VIAVHARACh MPH 3TOM B 3eMJIIO.

R 2roM COCTOMT MpeuMyulecTBEO O0MOBI Mepe.l MHUHOM.

aabHOCTE AEHCTBHSA B3pbiBa ONpeJeseHHOr0 K2JdHUECTBA BbICOKO-
B3DLIBUATGrO BEUIECTBA, HA OCHORBE OMBITOB, MOKA3LIBAIUIHX, HTO pa3-
pYUieHHAs MOBEPXHOCTb MPOMNOPIMOHAAbHA B3PHIZUATOMY 34PSAY M
MOAKET ObITb BblpaxK€Ha MPUOJHKEHHBIM COOTHOLICHHEM

I =VYkG
I'Jle '—pajuyc pas3pyWHTEIbHOTO AelcTBUS B MeTpax, a k—dakrop,
onpeleasiiollMi CTeneHb pas3pyLIeHHS.

IMpu k=3 nasneHHe B3pbiBa cocTaBisieT okoao 20000 kr/M? U npu-
YMHSET TsDKEACHIINe MOBPEXKAECHUS] MOCTPOHKAM W BCEM CTPOEHHSIM,
33 HCKJIIOUYEHUEM CMEeLHaJbHO YCHACHHBIX COODY:KEHHH (BCe CTPOEHHS
W coopyxkeHusl ooBanuBatotcs). [Ipn aasaennn 5000 kr/m? k = 12, npu
3TOM MPOUCXOJAAT MeHee TsKeJdble Pa3PVIICHHS: CTeHbl OMPOKHIbI-
BawoTcs, poHTolbl pa3spywarTtcs. [lpn k=25 pocruraercs Ge3onac-
HO€ pacCTOsIHUE OT CKJaJ 0B B3PbIBUATHIX BEUIECTB O YaCTHOBJAAJE/b-
UeCKUX CTpOeHu#, H, HakoHell, npH k =100 noayuyaem paauyc Kpyra,
B KOTOpPOM pa30MBAIOTCH OKOHHbIE CTEKJ2 M YacTHYHO Da3pyllaloTCH
OKOHHbIe paMBl.

A1oT pa3pylmIHTe/abHbIE 3(D(pexT pacnpocTpaHgeTcad paBHOMEPHO RO
KCeX HAMPaB/JEHUAX OT MecTa majeHud 6OMOK ¢ OUEHh TOHKHUMH C(TEH-
KAy,

OH saBAsIETCA pe3yabTaTOM AeHCTBHS Ha TBepjble TeJa yAapHOH
BOJHDBI, TPOXOASALIEH Yepe3 Herno,IBUAKHBIA BO3AYX CO CBEPX3BYKOBOH
CKOPOCTEIO.

Ilopob6Has yaapHasi BOJHA, KaK U3BeCTHO, BO3HHKART B BO3VXe Me-
PET TVIOBOCBIMH CHAPAZAMM, AETAL{IIMH B BO3JAyXe CO CBEPX3BYKNBCI]

xGpOcTbio. [lpn B3pbIBE APOUCXOINT MOADOHOR AKe fABJAECHHE, HO Ebl-

3BLIEACTSA OHO TOJBKO B MAJO CTEMEHM OCKOJAKAMH O0MObI, a B mpe-
oGialawllesl CTEeNeHU NPOAVKTAMH Pa3JOoXeHHA B3PbIBUATOro Belle-
CTBa. DTH NPOAYKTHI B3pblBa MPH aauabaTHUECKOM pACUIMPEHHH OT
JIAB1CHUS ¥ TEMOEPATYDhl JeTOHAIMY 10 HOPMAILHOrO aTMOC(PEpHOTO
ZABJCHUS W NIPH 3HEPrHH B3pPbIBUATOr O BellecTBa

E = 1400 kxaakr
JOCTHTAIOT cpeHed pajaua/jbHONH CKOPOCTH, paBHOH

]/ 22E — 3400 wjcex,

M€/K.IV TeéM KaK B OTJeJbHLIX MeCTaX CKOPOCTb MOMKET OblTh €ilie BbI-
1Ie 33 CUeT yMeHblUeHHs CKOPOCTH JApYrHX udacted. Ecau 3Heprus
B3PbiHA YaCTHUYHO 3aTpauMBaeTcsl Ha lepeMelleHde 050JO0YKH GOMOHI,
COCTaBAsIOWEN K nmpuMepy 500/¢ odluieit macchl, TO paIHajbHash CKO-
pPOCIb B3PBIBHO BOJHLI yMeHblIaeTcs A0 BeduduHbl 2400 m/cek, yTo
NOPOIIO COrAACYETCR ¢ ONBITHBIMH H3MEPEHHAMH CKOPOCTH OCXOJIKOB.
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C TakOH CKODOCTbIO B30DPBaB-
iiasica Macca 6om6mb! yaapsiet 06
OKPYKALUHA HEIOJABH K HbI I
BO31yX, TOpOKJAas pas3pyllu-
TEJIbHYIO B3DbIBHYIO BOJIHY, Aei-
CTRVIOLIVIO Ha ©OoJbLIOM pac-
CTOSIHHH.

Ha ocHoBe »TOro mnpeacras-
JeHHST O TIpoLecce B3PbIBA MOMXK-
HO CcOCTaBUThb cebe onpejeleH-
HVIO KAPTHHV BJIUAHHA BBICOKOM
cKopocTH mnajaeHust 60MObl IpH
OOMOOMETAaHHH MO NJOINAAH HA
pe3vabTaThl B3phIBA.

Bo3bmeM Jas Hawero pac-
CMOTPEHHSA NpeleabHbI Ciy4daH,
KOT/Ja CKOpOCThb NazeHHss 60MObI
paBHa 8000 m/cexk. D10 Oyraer
TOorjaa, Korja caMmoJqet npuobpe-
TAGT HAYaJdbHYIO CKOpPOCTb B
8000 M/cek, COOTBETCTBYKOLUYIO
KPYrOCBETHOMY  MepeJery, H
BCKOpe INocJae 3Toro cépachiBaer
OOMOBI.

[Ipu HomBomeTaHHH NO MJIO-
wajay, nocae AeTOHAUHH O0OMObI
Ha MOBEPXHOCTH 3eMJH HJAH HaJ
Hell, BO3HUKAKNIAsA Macca packa-
JEeHHBIX 'a30B, KpOMe CBOeH pa-
AuadbHOM cKkopocTH B 2400 M/cek,
obaanaer eule MOCTyMaTeabHOH
CKOpOCTbIO, NIPUBHOCHMOM MU
nageHid OoMmObl W  paBHOM
8000 m/cex. Obe ckopocTH, reo-
MEeTPHUECKH CKJaJblBasiCh, JAKOT
pacrpezxejieHHe CKOpocTed OT-
HOCHTEJbHO HEMO/BHAKHOIO BO3-
Jayxa, n3o6paxkeHHoe Ha pHuc. 95.
IlepenHuit ¢poHT wWapa packa-
JIEHHBIX Ta30B JIBHXETCH CO CKO-
pOCTBIO

v,

Nnowane pasapywenun npu Gombo-

®wenn

MeTraHuMm no COCPEAOTOYERHOW

aspywenun Goubut npu

Nnowaaw p

12,1 pana

GomGomeTannu nO Rnowank 8

fonwwe,vem npu GomBomeranny 10

Hanpapnexue nape-

2400 4 8000 = 10400 m/cex.
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CHOpPOCTL NPU NafeHui

PN

CHOPOCTE PACNPOCTDAHEHNA B3PLIBE

-

I MO CcOCPeROTOYEHHON

H Gom6omeTtal

M 11 TGM XKe THooM GoMmO fIp

no TAOWAEAH IPH CKOPOCTID il

cHie naowaaeil paspyuicuist oanl

Cpani

Puc. 95.

anenns 8000 v

et uonpin GoMGoMeTanun

OH BbI3bIBACT B OKPYIKAKOUIEM BO3/AYyXe y/JapHYIO ROJHY, KOTODAasd
A0.1kHa Obl.1a Obl BO3HUKHYTb NPH COJIEPKAHHH 3HEPTHH BO B3DbIBYa-
TOoM BeulecTBe B 18,7 pasa Goabllie, yeM B TPUMEHSIEMLIX B JAeHCTBH-

TeJdbHOCTH.
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3TO BHITEKAET U3 COOTHOLIEeHHS

|+
= 18,7,

5]

VIHTeHCHBHOCTE B3pbIBA OYIeT, cIeJ0BaTeaAbHO, Ooaee eM B 18 pa3
foubile, YeM IIPH B3pbiBe DOMOB! B HEIIOABUAGIOM cocTORHHM. B Ooko-
BiaX BANDABJICHUAX 3TA HHTEHCHUBHOCT)L CHJbHO IMA14€T, a B 90paTHOM
HQIPEBALHHUH CTAHOBUTCH DABHOH HYJIIO.

Tak xak NIOLAAb paspyuleHHss OT B3PLIBR 3apsija [TPONOpPLHO-
H&AbHa BecY B3DLIBUATOTO BeLUECTBA WJM, BepHee, 3HepruH ero, we-
RGAB3YEMOH A5 B3PbIBA, MA0ILALb PA3PYIIEHHS OT B3P6i3a S¢MOBE IPH
HomMOOMETAaHHH N0 NJAOIIAAH J0MAKHA VBEJIHUHTLCA B DTHOMWMCHHH CyM-
MBY KHHETHUECKOH 3Hepruy caMolt H0MOLI M 9HeDPItin B3PLIBUZTOTO Be-
UleCTBE K HEDPIHM CAaMOro B3PLIBUATOrO Beurecrsa. B paccuarpubae-
MOM €iiydae 3TO OTHOWEHHE PABHO

24002 - BOOG2
200 8000y 1

[laowaas pa3pyuweHHs TepsaeT NPH 3TOM CBOW KPVTOBYIO (POpMY H
IIPHE¥MEET (hOpMYy KallJiM, YAANHHEHHOH B cToponyv OGpocaHus. Konivp
€ MuKeT ObBITh IIOCTPOEH N0 KBAaJApaTaM pe3yabTHPYIIUX BEeKTOPOB
CKOPOCTH, HOCTPOEHHBIX 10 CKOPOCTAM naZeHust U B3peisa. COUTHOLIe-
H¥e IAMLaged pazpyueHHa OFHONA U ToH ke OoMOuH npi SomGomera-
HHUH MO COCPEeIOTOUEHHOH Lequ ¥ Npu 0oMO0OMETaHHH 10 IIONIANH CO
ckcpocThlo nagenus 8000 m/cex naobpaxeHo Ha ToM e puc. 95, Pas-
pyuiTeabHoe JeitctBue SoMdpl NpH foMOOMeTaHiUM 110 11A011add BO
MHOro pas doaplue, uew np: o0bliHOM crnocole chpacbiBaHua GoMd.
[Tnoitagp paspylmieHnsa uMeeT BeepooOpasuyio (pOpMy, CKOLWEHHVIO B
HaAP&EJEHHH OpocaHus.

Taxum oOpasowm, geiicTBHe OOMOBI 32BHCHT ViK€ HE TOJBKO OT CO-
Jlep/KAHMA JHEPruy BO B3DLIBUATOM BeliecrRe. KHHaTHUeckas IHepTHs,
conduieHHaa 60oMOe, OKA3ZLIBAETCA TOXE NOJAHOCTLIO HCIMOJAL30BAHHOMN.

[Tog06HO HHTEHCHBHOCTH B3DLIBA BO3DPACTACT H JAEHCTBHE OCKOJIKOB
E30pBaBLIERcs 000M0UKH GOMOBI, PACIPeReAIHX ] B IPICTPAHCTBE
noxolHO B3PLIBHON BOJIHE.

12 BCero CKasaHHOTO MOKHO CIe/aThb OY€Hb BAIKHBIH BLIBOJ OLEH-
KM 3¢ heKTUBHOCTH paKeTHOTO OoMOapAMPOBILMEA: 38 ZOCTHIKEHHS
AEAAeMOM CTeNeHW paspyLIeHHA NpH GoMOOMETAHMM 1O ILIOWANH,
BCaxeicTRMe A00aBOYHOM KHMHETHYecKOH 3Heprid, Tpedyerci s@auu-
TeJALHO MeHbIaa 00MO0Bas Harpy3Ka, uyeM npi O0MGOMETaHHH 110 cO-
CPEAOTOUCHHON LeTH.



VI. PA3JIMYHbBIE BB BO3YUIHOIO HATTAJEHNA

1. OcHOBHBIE BHBI HAmaXeH:xA

Paanuunbie BuAbl BO3AYIIHOTO HANAJASHHMS, KOTODHIE MOXKET [IPH-
MEHATbL paxkeTHbIH OomMOapAMDOBUIMK B Ka)KIOM KOHKPETHOM Cayuae,
3aBUCAT OT XapaxkTepa LeJH K ee VIaleHUA OT OCHOBHON 0asnl,

Bcepoamoskuble nean OyAyT Oonee NoOApPodHO PACCMOTPEHE B pa3-
Aede 9 3To# raaeel. TaMm xe OyAET HTTH pedb 00 OCHOBHLIX PA3AHUKAX
MEKIY COCPETOTOUEHHBIMH H MJAOGILANHBIMKE LEI5IMH, B COOTESTCTBHH ¢
KOTODHIMH CIIOC0OO0B 0OMOOMETaHHA MOoApasfeldoTes Ha 6omboMera-
HHE IO COCpeJOTOYEeHHOM uead M OoMOOMeTaHHe N0 MAOLLA.

Ece BHJBI HANAJEHUA HA COCPEAOTOULHIIYIC 1edb XapakTepHSyIoTes
TeM, UTO IPH 3TOM, F3-3a TOTO UTO H0MOapAUPOBLUIMK AOJKEH OCTa-
BaTLCA HaA IeJbl0 B TeUueHHe NPOIC/KHTEILHOrD EPEMEHH, 3HAUHT eJlL-
H4sl 4ACTh 3ANACEHHOM MM KMHETHYSCKOMH 2deDrud OyAeT H3pacxouo-
Bana. Tak Kak caMoJer A0JLKeH 0e3 NMPOMeXVTOYHOH HOCAIKH Bep-
HYTbCH HA CBOX OCHOBHyVIO a3y, TO nocac O0MOOMETAHHA €My Heob-
XOJHMMO BHOBb BKAIOUHTE DaKeTHBIH ABHTaTedb, KOTOPDLIA J0IKCH Pa-
00TaTh A0 TeX NOop, noka 6oM3apAHPOBIUIHMK He HabepeT CKOPOCTH, TIIpH
ROTOPO# KHHeTHUECKON 3HeprMH XBaTHAC OBl AJd LCEr0 uGpATHOrO
riyTH. TOT cAy4dai COOTBETCTRYET HANAACHHID Ha COCPEAOTOUYEHHVIO
Uedal ¢ ZBOHHBIM PA3rOHOM M BOSBPALEHHEM B HINOAHBIF IYHKT. ITpu
TAaKOM ERJe HanajeHus SoMOapAUDOBIIMK TIOCA2 KATANY.ILTHDOBAHHA
R HCXOIHCM IIYHKTE DA3TOHASTCH NPH NDOMOLL PAKETHOrQ JABHraTeNs
J0 npUCSPETeHHN CKOPOCTH, Kak a3 JOCTATOYHOM AAT IGCTHHEHH:
ne.ad. OTOOMOMBLINCE HAJA LeJdbl0, OH COBEDIUACT MOBIPOT NPH BO3-
MOACHG MEeHBLIEH CKOPOCTH HOJeTa. 34TeM ¢ MCMOLWBID OCTaBLlerocs
Ha OGPTY FOPIOYEro ABHIATEIb CHOBA NPHEOITCA B3 AefCTRIIe, TOKA He
GviaeT opuoOpereHa KHHETHUeCKasa 3Heprus AJAd o0paTHOTO TYTH, CO-
LenwaeT sTOT OYTh M 3aKaHUHEACT el'0 MOC2AKON Ha CBOEH RCXOAHOI
Gase.

i 1akoro ABOHHOTO pasroHa Tpefyercd HacTOIhKO 50.1LIN0e KO-
JHYECTEO TOIJAMBA, UTO TAKOH BHJ HANaZeHWA NPUMEHHMM TOIbKO TIPH
CTpAHHUYEHHLIX AAJLHOCTAX (MpuMepHo A0 6000 KM) M NpH OrpaHHueH-
HLIX 60MO0BbIX Harpy3kax, HananeHusa Ha cocpea0TOUEHHY O UEdb, 0T+
CTOMNILYK HA GOJbIUEM DACCTOAHHHM KA xe IP:H GO0MbIHX 60MO0BBIX
HAarpyaKax, ueM IIPH IEPBOM BHJE HaNaLeHUs, BO3MOKHO B TOM Jayuae,

13 3ax. Ne 1180c. 193"



eciu 60MOapAHPOBIIHK MMEET BO3MOMKHOCTD COBEDWIHMTL NOCAAKYy 14
He OYeHb OOJLIIOM DACCTORHHH OT UeAM H B3ATH Ha OOPT HOBOE
roprouee.

[Mpu HanageHWH Ha COCPEJOTOUEHHYH) LeJb CO BTOPHYHBIM PA3ro-
HOM H 4aCTHYHBIM BO3BDAlLleHHEM B ONIOPHBIHA TYHKT 50MOapAHPOBLIHE,
TAK KE KAK M B IIPe ABIAVIIEM CJIy4yae, MOCTIe KATANYAbTHOrO CTapTa co-
BEPWAET PA3TOH /0 TEX HOP, NTOKA HE 3aNaceT KUHETHYLCKYI0 SHEPrHI
B KOJHYeCTBe, JOCTATOUHOM Jd5 HOCTHXeHHA Uedad. [locae cOpacsiBi-
HuA 60MO HAJ LeJbI0 OH NPKH BO3MOMKHO MEHbLIEH CKODPOCTH HoaeTa
nosoOpauuBaeTcA Ha TpeSyeMulil yroa.

3areM CHOBa 3anMyCKaeTcs JABHrareds, GOMOapIMPOBUIWK € IIO-
MOILIBLIO HeGOAbIIOTO KOJAMUECTBA OCTABIICTOCA HA OODPTY TOpIOULra
pasroHaeTcd H Ha0MpaeT HeDOJbLIOE KOJMHUSCTBO KUHE THUECKON IHep-
'HH, J0CTATOUYHOE JJISI JOCTHAEHHUA OMOPHOT O IIYHKTA, PACIIOMMK SHHO-
YO HeaaJeKo OT UeJd. 3alpaBUBIUMCL TOPIOYHM, OH COBEPLIAET l1OD-
MAJLHBIA CTAPT CO CTAPTOBOI JIODOXKKH H BO3BPALLACTCA HA OCHOBHVI)
Gasy. Tlpy 3TOM npeacTaBAAeTCA BO3IMOKHBIM IIPOH3RECTH eIile OIHO
oomMOoMeTaHHe HAa OODATHOM MY TH.

Eci1 HanafeHHe AO/MKHO ObITh NMPOM3BEAEHO HA COCPEAOTOTEHHVH)
e b, HAXOJALYIOCA HA SOALLIOM OTIAJEHHH, HJIM Ke ¢ OueHb $0.b-
1HM 50MOOBBIM I'DY30M H BO3MOMKHOCTH NMOCAAKH B MYHKTE, PACHO.I0-
K€HHOM CDABHHTEJBHO HEeZAJEKO OT UEJH, HET, DU COBDEMEHHOM CO-
CTOAHHH paKeTHOH TeXHHKH HE CYILEeCTBYET CPeJCTB COXPAHUTh CaMO-
JeT M AOCTABUTH €ro HeBPeJAMMBIM HA HexoZAHyio O0asy. Ecau, oxHako,
HamageHHe Ha TaKyl lUedb NPeJCTABAAETCA HACTOJLKO BAMHDIM, UTO
LEHHOCTh DoMOGapAHPOBIINKA NTO CPABHEHHIO C 3TOH 3ajaueil ABJACTCH
HE3HAYUTEALHOH, TO HMEETCH BOIMOMAKHOCTD HANTAAEHHA ¢ OCTABJICHHEM
GoMOapIHPOBIIHKA.

2101 cnocod HanaJdeHWA HA COCPeLOTOUEHHYI0 Ueldb C OAHMM pasz-
TOHOM M € OCTaBAeHHeM HOMOAp IMPOBIIHKA TPHMEHHM IDOTHB JI0B0T0
TIYHKTA ITOBEPXHOCTH 3eMEOro wmapa. Camo coboB pasyMeeTcs, uTo
3TOT cOCO0 MOXKeT NPUMEHATLCA JAJA HalMaJAeHHUA Ha LUelHd, HMIIOIIHE
0co00 BAXKHOE 3HAYEHHE, KAK, HANIPHMED, AJs HeOKHIAHHOrD pa3py-
INEHHUA TPABHUTEJLCTBEHHOIO 3NAHHA BMECTE CO BCEM HAXOIALHYMCSH
TaM NPABUTEILCTBOM, AR VHHUTOMEHHA OJHOTO eIHHCTBCHHOTO, HO
HMeIOUIEro COBEPLIEHHO 0coO0e 3HAYEHHME 1A HENPUATEI? JHUA, 147
MOTONJEHHUA OOJBIIOrO HENPHATEALCKOrO TPAHCHOPDTHOTO WJIH BOEH-
HCT'O KOpalJA, A5 BBIBOIA H3 CTPOS OUEHb BAXKHBIX IVTEH COOOILCHHHA,
{K4aHANOB, MOPCKUX TIPOJHBOB) M AJA MOAOOHBIX e codbIX CIyyaes,
YHCJAO KOTOPBIX OIPAHMYHBAETCS HE CTOABKO KOJHUYECTBOM TEPACMDBIX
GoMOApAUPOBILIMKOB, CKOJNBKO IMOTepell BecbMa UEHHOI'O JHYHOTO CO-
CTiBa IKUNTAKEH,

Tpu 6oMBoMeTaHHH MO NMJAOIIAAH OTNAZAeT HeOGXOAUMOCTh Toae-
T4 HAJ LUeIbI0 ¢ MaJOM CKOPOCTHIO, TAK 1TO TAaKOH BUI GOMOOMETAHAN
MO3BOJAALT TOCTHTHYTE OOJbLIEH FHOKOCTY B CMBICAC JAJABHOCTH,

BomOomeTanne no naowagu SAHZKO PACIGIOKEHHOTO 00DhEKTa ¢
OIHUM DA3IOHOM H BO3BPAILEHHEM HA 043y COCTOHT B CAeAVIOLIEM.

CaMoseT nocae KaranyJbTHOTO CTapTa Pa3TuHAETC: € ROMOLLBID pa-
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KETHOI O JABHIATRJA JO TeX MNOP, NOK3 le 3allaCeT XHHETHUECKYIO Hep-
0 B KOJHUECTRe, AOCTATOUHOM JJA 1T0JeTa 20 UedH, 1OBOPOTA 10 CO~
OTBETCTRYIOLEH KPHBOH U BO3BpALLeHWs1 HA cTaproByo Oasy. Ilpu no-
BGPGTE 1O KPHBOI pacxoayeTcs 3HAUUTEIRHAST UACTD 3aMACeHHON IHEeP-
FHH, TAK UTO 3TOT BUJ HATIAJIEHUA ONATL-TAKH OT'PDAHMYEH KAK B CMBICAE
AATbAOCTH, TAK M B ¢MbIcae 6GMO0OBOH Harpy3kKu.

BowmGoveranuie no mioumajiu no UesM, HaX0oASUlMMesl Ha O0JbLIOM
PAcCTOSHHM, 3HAUUTEJBHO 00JeruaeTcs, eIl HeJaJeko OT UedH HaXo-
JMTCH OTIOPHHIA NIYHKT, HA KOTOPOM CaMOJeT MOMKET COBEPIUHTL Tio-
CA’1KY, BTOODI 3aNpaBUTLC: TOPIOYNM /18 PO3RpAILCHHA. B aToM cayuae
nociae GoMOoMeTaBuA 0 TJI0LIAAH CaMOIeT CORepIIae T HaCTHUHBIN no-
rOpOr Ka vroa MeHepme 180°; npy TakoM 10ROPOTE pACXOAYeTCH MEHb-
Iie 3HEPTUH, UeM NPH MOJHOM TIOBODOTE A BO3BPAlLEHHAA. 3aTeM OH
ACKPLIBEET NYTH A0 ONOPHOTO IIYHKTA 32 CMel COXPAHUBLIEHCT Y HEro
KHH2THHECKOR 3HEPTHH.

Taxoe SomBomeTaHHe 1O MJIOWIAAH € OJHHUM PA3TrOHOM, YaCTHUHBIM
NMOBOPOUTOM M ONOPHBIM IIYHKTOM NMPHMSHHMO IPOTHB A00OH 2eMHOH
Ledu HEe3aBUCHMO OT ee yaaneHHA. OJHAKO ero NpHMeHeHHe 3aBHCHT
OT HAJHYHA Ha PACCTOAHHH OT UeldH, caMmoe JoJbliee, HECKOJILKHX Thi-
C5iY KMAOMETPOR COOTBETCTBYILLENO OIODHOIO MYHKTA JAS NPOMERKY-
TOUHON NOC2IKHY, 4 IViaBHOE OT HAJHYHA Ha HeM CTAPTOBOH JOPOIKKH.
Oa3ako mpy B0JBIIOM KOJHYECTE: UeAeH, HaMetueHHLIX A1 SoMOome-
TAHHH 7O NAOWAMH, 3TO VCJAOBHE MOMET ObITo cOOMOICHO TOJABKO B
HCKT 18 ABHEIX CTydanXx.,

AJOcTOMHCTBO ONMOPHOTO NVHKTA MOMET OLITh BEChbMa Pa3aHUHLIM
H IPMTOM #e TOJBKO 110 CBOEMY OTAANEHHIO OT 1111, 2 H B 3aBHCHMOCTH
OT BeJWYHHDI HeOOXOJHMOTO Yria MoRopoTa. Tak Kax GospILHOH yroda
NOBOPOTA rOpa3jo MeHee BLIFOJACH, ueM H0JbAf JaTbHOLTL, BO3HH-
KaeT MBbICAb UCIOJAB30BATDH OIOPHBIE TYHKTHI, PACTIOJAOKEHHBE 34 Be-
POSITHEIMIT 11TMH, T. €. 38 00CHMH BHEeRPOMEHCKHMH OOJACTAMH 2€M-
HOTO L14pa ¢ TVCTBhIM HapooHacedenHeM: CepepHoit AMepukon v HOro-
BOCTOHHON Asueil. 310 MoryTt Obvh MapuaHckue octpoBa HA THxOM
OKEHHE WM He OCTPOBA ¥ MEKCHKAHCKOIO MOOEPEXKbA TOT( e OKeaHa.
HakoHel, B kauecTBe eJMHOTO OMOPHOTO NMYHKTA, MPHI'GAHOTG TPU Ha-
DAjCHIKM Ha J0YyI0 Uedb, HAXOMLIVIOCA 14 3eMHOM 1ape, MUKHO
KCIOAL30BATL MYHKT, AHTHIIOAHLIA 110 OTHCLIEHHIO K PACTOIOKEHHO-
My & I'epMmaHHH MecTy cTapra, Haxoaduiuiica eoar3n Horoit 3eaaniun
H.IM HE OJHOM M3 DACMIOAOKEHHBIX BOCTOYHEE €€ OC1[OBOR,

3TOT aNTHNOAHLIH OMODHLIM NYHKT MOMXeT OLITh JOCTHTHYT §e3
ECAKOT'O MOBOPOTA, OJETOM IO IIPAMOI JHHHK (TO4YHee, o ayre O0ib-
HIOrO KPYra), He3aBUCHMO OT TOIO, HA KAKVI0 TOYKY 3€MHOrC Hapa
Ao ObiTl COBEPIIEHO Hanatexue. Fro yaaneHHe 07 UedM MOKeT
OhiTh, KOHEYHO, OYeHb GOJbIIHM. HaanuMe TaKOro OUOPHOrO NVHKTA
OCYCTORIUREET BO3MOKHOCTE TOMO BMAA HATAJMCHHI, KOTOPOE M4l Ha-
3pipacy OOMOOMETAHMEM IO TJOUIALH € €QHHBIM DA3LOHOM H AHTH-
IICAHL OTGDHBIM TIYHKTOM.

JTOT BU{ HANAZEHHA, TPeOYIOUHA HAMHUAS e AHHCTEEHHOTO OI0p-
HOMG nivHKTA, 00Ja1a8T elle TeM TIPEeHMYIIeCTBOM, UTO 9TOT GNCPHLINA
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MVHKT MOIKET CLITh MOTHOCTBIO 000DY IR LT IOMGOMETIHM, 1 bl-
MOJAHAEMOTO 1A O0paTHOM IYTH Ha OCHOBHYI0 Oa3y. Kpome turo,
UCTPOBHOE NOJOMKEHHE AHTHIOAHOIO ONIOPHOIO IMYHKTa oGeclneuusaet
BO3MOKHOCTE JIETKO 3alMIIATD €U0 OT HENPHH M'eabLKHX HANAJCHAA A
B IIEPBYI0 OuUepeab OT HAHOOJ/ee OMACHBIX HANAACHHE BOHHO-MOPCKI-
ro (baoTa ¥ Jaxe Or HanajeH:s pPAKeTHBIX GoMOapAUPOBUIHKOS TIPU-
THBHMEA.

Ilpr OTCYTCTBMHM TAKOTO AHTHIIOAHOTO OMOPHOTO NYHKTA O00MOO-
METaHKe MO NJI0WAIH NPH HANaJdeHHH HA OUeHb OTJAAJNCHHLIE 1iel[H MO-
KeT OLITh OCYLECTBISHO, eCad 60MOApPIHPOBIUHK Nocte 0OMOOMETA-
itH51 [IPOJ0JIKACT CBOM NOAET O NMPAMON M, COBEPIUINS KPYTOCBLTHEIRA
nupedeT, BO3BPAILAeTCA HA CBOI0 Ga3dy. Taxkol BMA HanajleHusl Mbl Oy-
A€M Ha3LRaTh O0OMOOMETaHHMeM NO ILIOIMAAH € SJAHHBIM DasroioM H
KPVI'OCEETHLIM TiePENeTOM.

lloaBOaA HTOrM, MOMKHO CKA3aTh, UTO BCe BHILI HANAILEHHA ¢ HOM-
OOMeTaHHEeM MO MVOIAIH A0 MOMEHTa cOpachBaHusa 00MO OIKHAKOBbL
H OTJHMAKTCA OAMH OT APYTOTO TOJBKO CMOCOGOM BO3spAlleHWA HA
ocuoByyo 6a3y nocae cdpacbiBanusa 6om0.

2. bombomeranue no COCPeTOTOUCHHOMR ueny ¢ BTOPHUYHBIM pPAa3TOHOA
H BO3Bpaill¢cHHEM B HCXOJAHBIH NYHKT

Ofo3HayuM NOCAEl0BaTe IbHbIE Beca OOMOADAMPOBUIMKA HA Kai-
JIOH OTAennHoi ¢dase paccMaTPHBAEMOrO BHAA HAMAAEHHA CI¢IVICIIBM
olpasom:

G,—crapToBEH Bec 00MOaRPAHPOBINKA € ITOJHON HAIPV3IKON, pas-
HuI# 100 T;

(G,—eec HoMOapaHpPOBLIKMKA TOCJAE H3PACXO/OBAlHS 10PWULro Ha
COBEPIICHHE TYTH B NPAMOM HANPABIEHHH (K LeJaH),

(3.-—Bec 6oMBapAMPOBLIHKA NOCae cOPACHIBAHHA G0MO;

G,—Bec 60MGaPAMPOBILMKA TTOCTE M3PACXOIOBAHNY FOPHOYEro 1A
COBEpUIEHHE OOPATHOIO NMYTH WJIH BeC NYCTOro OCMOapIUpPOBIIMKE,
parani 10 T.

(0 AMHAKOBBIE AAJBLHOCTH [IOMETA B NPAMOM H B 0OPATHOM HATIPARIe-

EHAX GIPeIeJsOTea OJHHAKOBON BEJIHUHHON OTHOIeHN - H

COrAacHo puc. 85.

Bombosas Harpy3ka B aTUX 0003HAUYEHHAX M300DAKIETCA BeNHUK-
HOH

G

[ -

B=G,—G,.
Kamaomy 3aHayeHMIo GOMBOBOH HATPY3KHM OTBEUaeT ONpejeTeHHAs

., G G
BEAHUNIA OTHOIIEHHH BeCcOB #Gé' It —0'3" Ee voxHo onpejeauts ¢ no-
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O1C104a MOXKHO MOJAYUHTL 3dBHCHMOCTD MexKAy GOMS0BOI Harpys-
KOW H iadbHOCTBIO, H300DaMKeHHYIO HA pHC. 87, JTOT e DHCYHOK MOMXK-
HG MCHOJb30BATh AJs1 OTIpeAedeHH s NaJbHOCTH 1[e1eé, Hd KOTOPhIe BO3-
MOKEHN paccMaTpPHBAeMBLH BHY HaNaleHHs, TIPH Pa3ddydbiy GOMOOBBIN
HarpyaKkax.

Ha pue. 96, 97 1 98 na’tbHOCTL VA3BHMBIX Neac#d 14308paxedHa Ha
KaPTaxX ¢ IOMOWIBIO JHHHH, COOTBETCTBYIOWKX OAHHAKOBOH OOMOOBOH
Ea2rpvake. PHCYHKH €COCTAaBACHEl € YUTOM BpAUICHHA 3eMAU JIJIA CKO-
pocTeft rerewenna C=3000, 4000 y 5000 m/cex. 311 pucynkd ¢ S0Jb-
MO HATJAAJHOCTBI) HAAIOCTPHPYIOT AEHCTBEHHOCThL PaKeTHOTO GOM-
HapIMpPOBIIHKA KaK HOBOTO BHAA BOODVKEHHS.

Hecuorpsi Ha HEBEITOJAHLIE CTOPOHBI JBYKDATHOI'O pasroHa, OoM-
OapAHPUBLIMK, IIPH CPeJiHEHd M3 pACCMATPHBAGMBIX CKOPNCT2H HCTeue-
Hust (C=4000 m/cex), B COCTOAHUN OXBATUTD Kpyr paguveon B 2000 xu
¢ 50300BoH Harpy3akoidl 30 1. BHyTpH 3TOro kpvra HaxoJsfcd Bee
CEOJMLKO-HHOYIb CYILECTBEHHBIE c1paTernueckue nyaxTtul Esponel. On
OXNBATLIBaeT coolt Bee 1eau, HaXoAALWUeCA Mex Iy MockBoi u Maj-
pritom, cesepHolt reunen w Tpuncau, HMpaananed u Anxapo#. Ha
BCEM 3TOM IIPOCTPAHCTRE Ad0H, CKOAb-YTOAHO MaAk 00bexT KaK Ha
20MIe, TAK M HA BOJE, MOsKeT OBITh TIOJBEPTHYT COCPEIITOUEHHOMY
6oMO0OMETAHNIO ¢ COOTBETCTBVIOUIEH cTeneHwslo TouHoCTH. BombGonas
rarpvaka B 30 T BRIZOBET 00632 BCex JAOMOB HA 300 M B OKPVIKHOCTH,
2u HCKJFOUEHHEM CIeHAAbHO VCHICHHEIX NOSTPOSK, NPOSLET 3eMAAHBIC
NEPERPLITHA TOMWHHONH 10 100 M ¥ cTaapHVIO OpOHi0 B MeTp 10JLH-
not. Tlocae Takoro HanageHua 6oM3apAHPORUIHK MOXKET BEPHYTLCH B
UCNOAHBIE TYHKT 0€3 NPOMEKVTOUHOH nocalkd. C Menbuicit 3omB0-
BCGH HATPV3KOH TOT e OOMOJPAHPOBILHK YBEAHUHBAET CBOH PAZAVC
aericrrudA 10 6000 kvm. B npenednl ero zocaracMocTH BOHIVT TPH 3TOM
rakue 00MacTH, Kak ueHtTpanrbHas Adpuka, zanagnas Huaua 1 Cudupnb
H CepepHan noasipHas 06aacTe 10 Bocrounoro nodepexsa CepepHoi
AMepuKH, @ TAKKe BCA CeBepHAN YacTh ATIAHTHUSCKOTO OKeaHa.

Tlpi cxopoctn ucredenuss C=3000 Mm/cex obaacTh IOCAraeMOCTH
paketTHOro GoMOapIMPOBLINKA CYIKHBALTCA, OXBATHIBAS TOJbKo Eapo-
MY # HEMOCPEACTBEHHO NPUAETaloUIHe K Held 30HBL [1pU CKIPOCTH HoTe
yerna {=5000 M/cek obaacTe JocAraeMocTH SoMOApPANPIBIIHKA, HA-
cGopoT, paclIHpAeTCA, OXBATHIBAA TJOWLIALL, TPERLINIAIOILIYIe eJ0e
meayvIilapHe, B LEHTPAJABHON YacTH KOTOpOro naxoautcest Eepona.

Taxum oGpazom, HomMOOMeTaHHE TO COCPEAOTOUEHHOM LEIH ¢ ABYV-
KpATHBIM PA3rOHOM, MIOBHAHMOMY, HMeeT HOJbINOe 1IPAKTHYECKOE 3HA-
Yenyue W OvJeT NPHMEHATLCH NPOTHB PCEX NVHKTOB, HAXOIALWIIXCH B
Espone 1 B cMexHBIX ¢ Hell o0nacTax. B noaway sToro npexmosoxenns
FOBIPUT TAKIKE TO OGCTOSTEABCTRO, UTO HECMOTPSH HA TO, UTO NPH 9TOM
BHIe Hanaxenus 60MOapAMPOBIIHK, NPOXOISINHA HAZ LUEJAbI) ¢ Cpan-
HETeJbHo HebOJbUIOH CKOPOCTLI M HA HeOOJLIIOH BLICOTE, 10NAaRaeT
8 crepy nmeficTBHS NPOTHBOBO3AYLIHON OGOPOHLI IIPOTHBHHKA, Hana-
JleHHe B SOJBIMMHCTBE CayyaeB OyIeT HACTOJAbKO BHE3ANHBIM, UTO JaiKe
BOCHHBIH KOpalJb, HAXOIAWHICA B 00CBOA TOTOBHOCTH, He OyIeT
1MeTh I0CTATOUHO BPEMEHH AJS TOTO, YTOOB OKa3aTh Kaxoe-jaHGo
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BO35eHCTBHE HA D0MOapAHPOBUIHK, He TOBODPH ViKe O TOM, YTOJH OTpa-
3HTh aTAKY.

3. bomGoMeTaHHE MO COCPEAOTOYECHHOM UEAN ¢ RTOPHYELIM pPa3rOHOM,
YACTHYHBIM NOBOPOTOM M ONOPHLIN TTYHKTOAM

3roT BHA Hanajdenus ¢ 60MO0MeTaHNeM MO COCPeIOTOUCHHON 1e1H
CTJIHYaeTesd OT NpeAblAYINETO TOABKO T€M, UlM BTOPRAA YacTb IVTH OT
LeIn A0 MOcaiKH KOpowYe IYyTH OT CcTapra Zo Lea. Taxol BuA Bana-
ACHHIT BO2MOMXKEH IIDH HAJAHUHH COOTBETCTBVIGIIHM 06})830;\1 pacnoio-
AeHHOT O OITIOPHOTO NMYHKTA. B ¢Bsi3H ¢ MaabIM 3amacos KMHETHYRCKOH
ZHEPIVMH NIPpH NOJeTe caMOJieTa Had UE/dbi ¥TOd NIOBOPOTA HE HUTp2eT
poar. BaxHO TOJABKO PACCTOAHUE OT UeJAH A0 ONMOPHOI'D NYHKTA, KOTO-
poe Mul OyaeM 3ajaBaTh B BHAE A0JH K pacCcTOSHHS OT 1IYHKTA cTapra
2o ueau. B oGo3HaueHHAX, IPUHATHIX B IpeAbLIVILeM pasjene, Xapak-
TUPHCTHICCKHE OTHOLWCHAA BECOB HMEMT CJIEI[}’IUH[MI"JI BHI. GTHCIIEHHE

¥ OTHOWICHHE BeCOB TpH MoJeTe OT

G
BeCOB IIpH TIOJRTE A0 ULedH 101)

10 . o
e n JIG ONOPHOro NyHKTa N ,[[JIFI KAKIOH JaHHOH JaTbHOCTHR 10 Le-

JM 8 H COOTBETCTBYIOLIErO DACCTOAHWT OT LEMH J0 ONMOPHOTO MYHKTA
Ka MOMKHO HAWUTH COOTBETCTBYIOIIWE OTHOWICHMH Eecos no puc. 85. Ha
OCHORE JTHX JAHHBIX MOMKHO OIpeJeduTh OOMOOBVID HArpy3ky
B=G,—G.Ipu k=0 noayuaem KpHBbIe, TpUBEIeHHLIe Ha pHc. 8D, vpu
k==1—mna puc. 87. [as Bcex APYrux sHAuUeHuii MOAyUAEM POMEKYTGY-
Hble ReJAMUMHBL [paduk 3THX BeJIWUHH [PH  CKOPOCTH ACTEYEHWHR
C:= 4000 m/cex npupeded Ha prc. 99. MakcumaiibHas 1A IbHOCTh LEeaH,
CoCTaBASBlIAS B NpeAnAyIleM pasiaede oxoao 5000 xa, mpu paccmar-
PUBZEMOM BHAE HaNaJeHHA JejdeTcA H2OrPAHHUCHHOY, JoXoAs A0
20000 KM, €CaH TOALKO B JAOCTATOUHOHN GAWIOCTH K l{edH PRCNOJOKEH
CILOPHBIA MYHKT.

Ha puc. 100 HaHeceHBl THHHH 0AMHAKOBOH 60MO0BOI HATPY3KH NPH
UCIHOABANBEAHHH OMOPHOTO TMYHKTA, PACTOIOKEHHOrD HA MApHaprcKuX
OCTPOBAX, T. €. [IPH NOCAAKE B ITOM IYHKTE I10CTIe OoMOOMETaHHA.
B cBaasu ¢ Tem, uto SomOoMeTaHHe NO COCPeJOTOUEHHON UedH CO BTO-
DHUHLIM PA3rOHOM ¥ MCMOJIb30BAHHEM ONODHOTO NMYHKTA HMEET CMBICA
TCABKO B IPHMEHEHHH K TOH UACTH 2€MHOH NNECPXHOCTH, KOTOPAd pac-
NGAMKEHa OJHKE K ONIOPHOMY MYHKTY, UeM K CTapTOBOW Oa3e, HA Kap-
Te, H30OpaxeHHO# Ha puc. 100, nposezena avra GoabIIOrO Kpyra, OT-
CTOSIEI'D HA 0JAHAKOBOM DACCTOSIHMM OT TYHKTA CTAPTA H ONODHOTD
NMYHKTA.

JIHHHA OJAWHAKOBBIX GOMOOBHIX HArPY30K JJOXOJAAT J0 CAMBIX TPA-
HHI[ TTPOTHBOMNOJOXKHOTO noaymapua. Iliomanbk AocaraeMocTH ¢XBa-
THIBAET B JAHHOM CJy4ae BCH BOCTOUHYH A3HI0 W 3HAYUTEJBLHYID HI0-
ma/ib B 2anaano uactn Tuxoro oxeana. ilpu ckopoCcTH HcTBUeHMNHA
C=300) M/cex AMHHUH OJHUHAKOBHX GOMOOBBIX HATPY3IOK CVKHBAKTCI
0 HeOOABIIHX OKPYKHOCTEH ¢ UEHTPOM B ONIOPHOM iTvHkTe, [IpH crO-
poctu ucTeuenuna C=5000 M/cex OHM PACLIMPAIOTCH, OXBATLIEAN OpaK-
THUECKH BCce TIPOTHBOTNOXo0xHOE EBpone noaywapue.
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I1pii UCMOAL30BAHHH aHTHIIOAHOTO OMOPHOT O NMYHKTAa HMEEM

a-—~ka=—20 000 kM.

CooreercTByrOlHe GOMOOBBIE HATPY3KH H300paxeynl Ha puc. 101,
[Tpi ckopoctu nereuennsi C=4000 m/cex camoaeT Moxer Oparb C CO-
00i1 50MOBI TOJABKO NMPH OUeHb OOJbLIHX AAJAbHOCTSIX LeAMd, a HMEHHO
cauie 17 800 xm.

B atoM cayuae ysizaBuMas 00JacTb HJM 00JacTb AOCSIraeMOCTH ca-
Modera ¢ 6oMOOBOH HArpy3KoH npeJjcTaB/seT HeOOJbLIOH Kpyr, pa-
Jiiycoy B 2200 kM, NpOBeIeHHbI H3 OMOPHOr O NYHKTA, KaK U3 LleHTpa.
TaxuM ob6pa3oM B TO BpeMs. XaK NpH 6oMOoMeTaHHM MO MJAOLILAIH
AHTINOIHBIA ONMOPHBINR MYHKT HTpaeT BbLAAKILYIOCY POJb, BpH GO0MO0-
METAHHH 710 COCPeXOTOYEHHBIM LEAAM OH MOXKET HMETh I{eHHOCThb TOMb-
KO B ocodbix cayuyasx. Takolt ciyualt MOKeT MpeacTABHTbCS, HANPH-
Mep, ¢CM pakeTHble OoMOapAHPOBIUUKH AOJAKHB OGODOHATL aHTH-
MO, IHbIH ONMOPHBIM NYHKT OT HanaJAeHUst HeNpUATeAbCcKoro (Ja0Ta, cTap-
Tysl ¢ OCHOBHOI 0a3bl, Haxoaslelica B Epporne.

B kayecrBe nprMepa HanajAeHUss Ha COCpPeJOTOYEHHYH) Ledb CO BTO-
PHUUHBIM PAa3rOHOM H NOCA3JAKOH B OMOPHOM MyHKTe pacCMOTpPHM Hama-
JeHHMe Ha w3kl [TaHaMckoro kaHaja ¢ mociaeaveolledl NOcaAkoi Ha
2anajHoM nobepexbe AMepHKH.

Hpu CKOpOCTH ucreuenuss C=—4000 m/cex 60M00Bad HArpy3Ka co-
-CTaBUT 2 T. XapakTepucTHUECKHe BeJHYHHBI ToJdeTa OVAYT ciaeylolye:

Crapr
Bpesma . . . . . L 0o s e e e e e 0 cek.
MogetHotii BEC. « .« v ¢ v v v e v v e v v - o 100T
CKOPOCTB v v« o 4 v v o v v v o v o s e s s 0 m/cex
Boicota . . .. ... s L0 e e e e 0 kM
{lpofimedsblii NYyTh . . . . « « . . . . . .. .. 0 kM
B3nér B cesepo-3anagHoM HanpaBAeHHH

Bpems . . . « . . . o oo v v oo 11 cex
Monertuwlit BeC. . . . . . . . . .« ... ... 10T
CKOPOCTb « « v v « 4 v v v o v v v v o v v+ . 00 Mcek
Boicora . . ... ... .. 00 Okm
[MpofimeHuntit ny™s .« « « . & v - v v v v o v .. 3 KM

KoHen B3neTa mo HHEepuUMH (HAYalo aKTHBHOrO y4acTika

TpaeKTOpPHH)
Bpewms . e e e e e e e e i e e e .. 36 cex.
ﬂone*m.muc-c......-......'..100T
JKOPOCTI:.....'..-..........284M/C6K
Beicora . . B P S TR TR 3.
Hpoiizednslii uym.....-........' 12 KM
Koseu nepuona noavema

Bpemn T S s R 8
Monerusiét BeC. + « . v o v 0 o oo . . 267
CKOPOCTb + « « & = = - * v v o o o v oo - « . 4560 M/cex
BBICOTA . . « v v v v v s o v o v o o+ oo 60Km
HpoiiseHusiit nyTb..........--...512KM

Koneu nnasuposannsi ¢0 CBepX3BYKOBOiH CKOPOCTbIO
Bpewms e e e e e e e e e e e e ... . 3882 cek.
T10METHMIL BEC + « & v « o o v v a v e e e e 261
CKOPOCTB - « . 4 v+ v v v e v o o o o o« » 300 M/cex
Bbicota . . . . ... v i et o . 14 kM
Hpoliaendmit nyvts . . e e e e e e v . 9390 kM
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KoHeu nmialHpOBAaHUA C NO3BYKOEOH CKOPOCTbHIO

[l1anvpoBaHHe ¢ XO3BYKOBOH CKOPOCTBIO 3aKAHYHBAETCSl Mepexo-
JIOM B IITMKMPOBAaHHUE HA LieJib, TO3TOMY KOHEUHAas BBICOTA oNpeAedsieTcs
nocieViOUIMM NUKUpoBaHueM. [Ipy aTake 1IMI030B TOYHOCTH MOMaja-
Hus HMeeT OoJiblliee 3HaUYeHHeE, YeM BbICOKAA CKOPOCTb NaaeHHs1 60MObI;
Nn0310My KOHel MoJeTa ¢ JO3BYKOBOH CKOPOCTHIO ONpeAesdsieTCs BBICO-
TOIt 2 KM. JlaHHO# BLICOTOH ONpeAesioTCA OCTaJbHblC XapaKTepHCTH-
Ye CkMe BeNHUYMHBI:

Bpems . . . . . . . . . 4162 cex.
[logeTumt BEC . . . . . . . 26 T
Ckopoetb . . . . . . . . 142 m/cex
[pofigennniit mytp . . . . . . 9450 xm

KoHer NUKHPDpOBAHHUA

BomGapAMpOBUIMK MTepeX0AUT B MUKHPORaHUe Ha sbicote 2 kM. Ha
BbICOTE OKOJO 0,5 KM KOHeUHasl CKOPOCTb NMUKUPOBAHHUA COCTABJIAET
200 m/cex. B aToT MoMeHT cOpachiBaerca 60M0a, U caMOJIeT IIPH He3Ha-
4YHTEILHOH MOTepe CKOPOCTH BLIBOAMTCA M3 nHKe. Ero BhicoTa Hax mo-
LEPXHOCTBIO 3eMJIM CTAaHOBHTCH NMPH 3TOM HACTOJbBKO MAaJXOl, 4TO €0
MeKHO npeHebpeub. OTCIOa BBITEKAeET:

Bpemst . . . . . . . . . 4172 cek.
[Mogeruslit BEC . . . . . . . 241
Cropoctb . . . . . . . . 200 mfcex
Bercota . . . - . . . L. 0 kM
[Mpoitaennstit oyt . . . . . . 9430 xm
Koneu BToporo nepuojganoibema
Bpems . . . . . . . . . 4405 cek.
[Moaerustit BEC . . . . . . . 10 1
CKOpoCeTb » . . . . . . . 2800 Mfcex
Buicota . . e e e 22 ¥m
[poitnenunnit HyTb e e ... 9710 kM

KoHewy BTOporo nepuojacBepx3ByKoO-
BOTO NMaHUDOBAaHUA

Bpems . . . . . . . . . 6125 cex.
[oseTHulit BEC . . . . . .« . 101 .
CkopocTh « . + . . < < . 300 M/cek
Bhuicota . . e e e 20 kM
[Mpoit xenubrit nyTb e e 12 550 xm

Koneu BTODPOro mepuoga NJIaHHUPOBa-
HHS C IO3BYKOBOI CKOpPOCTbHIO

Boems . . . . . . . . . 6785 cex.
[Moaetuwtit Bec . . . . . . . 10 1
CkopocTb . . . - . . . . 80 m/cex
Buicora . . .. e e 0 xm
[Npoitaennsiit l’IYTb ce e 12648 KM
ITocanka

Bpemst . . . . . 06810 cex.
Moneruuit (noca,uotmbm) Bec .. 101
Ckopocts . . ce 0 Mm/cex
Burcota . L. 0 xm
[Mpofigenwit nyts ~ . . . . 12 650 kM

(%}
<
&



4. BomOoMeTanye Mo COCPesOTOUCHHON UEeJH ¢ OCTABACHNEeM
fomMGapaAHpoBIIHKA

B paccMOTpeHHBIX A0 CHX MOp CAy4aaN. pakeTHoIH OoMGapAvpos-
LXK TIPH CPEeIHEM 3HAYEHHH CKOPOCTH HCTEYEHHH MOT ATAKOBATb He-
OCabllKe e MHHYHbIe HeJd Ha yaadeddH 6000 kM or cTapToBOH 5a3bl.
[Mpy HAJIMUMHK Ke ZHTUIOAHOTO OINOPHOTO NYHKTA K 3TOH MJOUL&LH
MOr ObITh NpHcoedWHeH Kpyr paguycoM 2000 kM c UeHTpoM B 3TOM
onopHoM nvHkre. HakoHel, MpH HAJMHUYMH ONOPHBIY NYHKTOB, Paclsc-
JOWEHHBIN B JII0OBIX MecTaxX TOBepXHOCTH 3eMHOTO [iapa, caeavet
NPHCOE{HHHThL COOTBETCTBYIOLIHE, BOAM3H HHX DAaCIOJIOMEHHbIE Ti10-
LA H.

Ecim ke Hanaxende g0JA#HO ObITh TPOH3BENEHO HA COCPELOTOYeH-
HY1) Uedb, KOTOPAS He HAXOAHUTCA AOCTATOYHO OJH3KO OT TepedHucaeH-
HhIX TIYHKTOB, TO OCTA€TCH BO3MOMKHOCTh TIPOM3BECTH HalaieHHe Tak,
Tak OBLIO ONMHCAHO B MNpeablIyIUeM pasjede, ¢ TOH PasHHUeH, 4To mo-
tajixka coBepliaerca B 0AM3AKOM HJIH OTHAJEHHOM OT LETH MecTe, He
0OOPYIOBAHHOM KaK OTNOPHBIH TIVHKT,

B 3ToM cayvae caMoJeT He B COCTOSIHHM CaMOCTOATE 1bHO NMOKHHYTh
3toT NyHKT. Ho 3T0, RoOOIe roROPA, He 3HAUMT, UTO 0OH OVILT loTe-
psAd, €CAM TOJBKO 3TOT NYHKT HE HAXOMWTCH HA HElPHATEJbCKOHW Tep-
puTepuH. EcH eMy yjaeTcsl CHH3HTbCA HA CBOeH TEDPUTODHH HIlH
CrOeM Kopadae, OH MOMKeT ObITh JOCTaB/JAeH B OTIOPHBIH YHKT COOTBET -
CTBVIOILHMH TPAHCIIOPTHBIMH CPeICTBAMH. 3Ta BO3MOXKHOCTb, OJHAKO,
OTHaJAaeT NPH TTocajKe HA TePPHTODHH, KOHTPOJIHDYEMOH BOODVIKEH-
HBIMH CHAAMH NPOTHBHHKA.

Toraa ocraeTca nociaeJHsit BO3MOMHOCTb, KOTODVIO He cleayer
HCKJAKYATL H3 pacCMOTpeHHs. 310 — JoMOoMeTaHHe TO COCPedoTo-
UEeHHOH UeJd ¢ OJHMM pa3TOHOM M € OCTaBieHneM OomMOapAHPOB-
LKA,

Baaronaps ToMy uTO HEMOCpeACTREHHO BCJA21 3a J0MOOMETaHHeM
MO COCPeLOTOUCHHOH Uedd SoMOapAMpPOBUIHK HaOHpaeT 3HAUHTEIb-
HV:0) BLICOTY, ITHAOT MMeeT BO3MOIKHOCTb B KOHLE 3TOrQ, Upasia, Ko-
POTKOTO NOIbEMa OCTARMTL CaMOJeT ¢ HoMOIlbio napamwTta. (JeTas-
J¢HHBIH HA TIPOH3BOJ cyALObI camoaeT pa3dHuBaeTCA U, C1eJOBATeAbHO,
He [IOTTAJdeT B PVKH IIPOTHBHHEA.

JleTynK TpH3eMIAeTCA HA PACCTOAHHH HECKOALKHYX KN IOMETPOB OT
MecTta nageHus HoMObl M TTONaJaeT B NJeH.

B cMniccie MpHHMMAaeMbIX HA JOpT OOMOOBHIX HATPY30K, 3T0T BHA
HanaJeHHa ABJAAETCA NIpe1eJ0M npeabl1yinero npu K=0, 1. e. B cayuae,
KOTJa pPaccTOSIHHE OT UeNH A0 ONOPHOTO NMYHKTA paBHASTCA Hymo. Ha
puc. 102 1 103 n30dpaskeHb! JHHHH ONHHAKOBBIX 0OMOOBLIX HArpv3ox
Tpu 3TOM crnocode HanajgeHus. Bo Bcex Tpex cayuasax o0JacTb JOCH-
FAeMOCTH TIOKPLIPAET BCIO 3eMHYIO TIOBEPXHOCThb. [IpH cKOpoOCTH HCTe-
venny C==3000 m/cex B caMble OTZAadeHHbIE OT MECTA CTAPTA TOUKH 3eM-
HOH MOBEPXHOCTH MOXKHO ellle JOHecTH OoMO0BLIf rpy3 B 0,5 1. [lpH
cropocTH HeTeueHHT C=4000 M/cex 3TOT TPy3 MOXET AbiTh VEEAHUEH
A0 8 1o npu ckopocety Hetederdus C=5000 w/cex—no 17 7.
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PaszvMeeTcs, 4To 3TOT /Ke BMJ] HaNaleHUf ModeT OHTH OcyllecT-
BJIEH TAKXKe H C NOMOIbIG pakeTHOro $OMBapRUpOBILHKA $e3 3KH-
Ta#a.

5. bomfoMeTanue N0 nMowaau ¢ BO3BpPauleHHEM B HCXOAHBIH MYHKT

DTOGT BHI HanaeHUS COOTBETCTBYET MEpPBOMY H3 PACCMOTPEHHBIX
BUJ0B HANIAJeHHA ¢ GOMOOMeTaHHEM NO COCpPeJOTOUEHHOM ueau. OT-
JHYAS COCTONT B TOM, UTQ B pPACCMATPHUBAEMOM CAYYAE CAMOJET JOAKEH
HAKONHTh B HA4Ya’le NOJETa TaKYK KHHETHYECKYK) SHEPrHIQ, KOTOPOH
€My J0KHO XBATHTB Ha f10NET K LeJd H BO3BpAllleqHe K MeCTy CTapTa.

Haxojaack Haa Leabio, caMoaeT JO/XKEH pacnoiararb ZOCTaTod-
HLIM 3aMacoi 3HepriuM, ¢ y4eTOM TOTO €€ KOJAHYEeCcTBa, KOTOpoe 3aTpa-
4HUBaETCA NPH NIOBOPOTE.

JCKHA TPAaeKTODHM CAMOJETA, a TAKKS TPAaeKTOpPHH O0MOB npen-
Craedednl Ha puc. 104, Yrobbl paccyHTaTh NpHBeJEeHHYI0 Ha TON ke
thurype 3asHcuMocTe Meway GomBoBol Harpvakoii B ¥ gaapHOcThIO
LLeTH 8 , MOXHO ACHCTBOBATh caeavioluM o6pa3om.

Ha pasgera 3 raassl 1V u3BecTHA JIMHA TRAEKTOPHH NJaHHPOBA-
HH3 C JAN3BYKOBOH CKOPOCTRIO 5, M3 puc. 84 mo BeauuuHe pa3HOCTH

a—s;—Ww
HAaXOJIHM BeJHYHHY CKOPOCTH B KOHUe MoBopoTa V., ¥ Ialzee RO
puc. 104—ckopocTh B HaYaae NOROPOTA Vy.. Jla/1ce HYKHO onpeaeantn

JUTHHY AKTHBHOTO VUACTKA TPACKTOPHH NOALeMAa §,. 3agaBafck onpe-
JAedeHHOH BeJHMUMHON cxkopoctu V,, onpereanior nc puc. 69 neproe

G -
OTHOUICHAE - - M BMECTE C HAM NEPBOE NPUGHKEHHE S, Teneph MOK-
0
HO ONpe1eaHTh Beanuniy (a-—s,—w), KOTOpas paBHa
§5;- (a—s5,;—W)—s,.

Kakasl BauaabHa® CKOpPOCTb V|, HUCXOJASIUIEH BETBH TPAEKTOPHH
TLTAHAPORAHUA CO CBEPX3BYKOBOH CKOPOCTBLIO HEQOXOJMMA AAA TOIQ,
yTOGLI CKOPOCTH B HauaJe 1oBopoTaduina pasua Vi, MOXHO onpeje-
JAH1L BbIIEYKA3aHHHIM NyTeM U3 pue. 84. 9Ta BeJHuHHa CPIBHHEZeTCs
¢ HallJeHHON panee It B cavyae nagofHacTy ucnpannfgeTca. Janee no
puc. 69 onpegeanor G, a cie10BaTeNnbHO, H

B=G—10.

Mo psc. 88 onpeleaneTcd cTAHOHApRAA BeicoTa H nu aagnomy necy
i cxopocTH V. HakoHeu. no ckoupoct V., u Beicote H na puc. 92
QilpegeaseTcd TaTbHOCTE noJera OoMObIL

HckoMas adbHOCTh UedAd onpejJeddTCH H3 DABENCTBA

a=s,+(@a—s,—w)-"w

Ilpu NpoBeZeHUH pacueTa 3THM CMOCODOM MB Z21daeM HeKOTOpble
JONVIEeHHR, HA KOTOPHIX caelyeT BKpaTlle OCTaHOBHTbCH. llpeste
BCEM) MLl BOCMOJL30BATHCE NPHETMKEHHBIM J0TVUWLeHHEM, YTO PACHET-
#asT  3RBHCHMOCTh, CRALIBAOWIAA  MeXIy  cofoi  cXopocts U

14% NI
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HPOHAEHHLIA 1IVTh A5 RIIOJHE ONMPeIC/JEHHBIX TPaeKTOPHHA, MOMKeT
ObITL Oe3 U3MCHEHMA DacnpocTpaHeHad Ha TMoA00HbIE @M TPaeKTOPMH.
Eme dodee BAAHO JONYILEHHE, YTO CBEPX3BVKOBAN TPAEKTOPHsA TNaa-
HMPOBaHUS NDH NCIAXOAE K MecTy cOpacuiBaHust GoM0G w Npé NOBO-
poTe HE ABAACTCA Pe3KC BBIPAKEHHOM BOJHOOODA3HON IMHAMHUECKOF
TpaekTOpHeH, a MpeJeraeT Ha CTalHOHAPHOM BbICOTE.

B nepuoa Tpetbeii, pellatowell (pasbl HANpPAaBJIEHHH caMmoJera Ha
1eJdb 970 COBEPIUEHHO HEOOXOAHMO A TOro, 4TOOBl AOCTHIHVTDb He-
006X0IMMOI TOYHOCTH OOMOOMETAHHA M cOPOCHTh GOMOLI ¢ FOPH3VH-
FAJABHOIO NOJETA.

Uro kacaetcsa ¢asbl NOBOPOTa, TO B 3ITOT MNepPHOI HeoOXOAUMO
[PAACPARUBATECH CTALMOHAPHOH BBLICOTBHI NOJETA, AJAA TOrG 4TOOH
MOTJIH BO3HHKHYTb a3pOAHHAMHYECKHE CHJAB, HeoOXoIHMble A8 ocy-
¢ CTB.1CHHA MOBOPOTA.

C mocaegHUM OOCTOATEABCTBOM CBA3adH ToT (akt, 4To NOBOPOT
BC3MOMKEH TOJBKO TMPH ONpejeteHHBIX CKOPOCTAX NMOJAeTa, MeHbUIMX,
YeM CKOPOCTh KPYFOBOICG HHEPLUHOHHOTO I[10J8Ta BOKPYTD 3€MHOFO
wapa. Ilpn Hornee BEICOKHX CKOPOCTAN AC/MKHLI MPUMEHATBHCA JPYTHe
BHILI HANaAeHUA. B cBA3H ¢ 3TuM OSoMOOMeTAHHE IO NACIIAAH C OJHH M
pasrOHOM H BO3BpallleHHeM B HCXOAHBIH NYHKT pAcNpOCTPaHAETCH
TOJALKO HA Head, oTcTosAlue He ganbwe 12 000 kM, KaKk 3TO NOKa3aHo
Ha puc. 104. BuyTpH niaouiaiu A0cATAeMOCTH, HECMOTPA Ha 3HAUMTEL-
Hble [OTEPH, ¢BA3AHHLIE ¢ NIOBOPUTOM, ITOT BH,I HANAJIEHHA ABIACTCE
HCK/IIOUYHTENbHO AE€HCTBEHHBIM.

Ha puc. 105 u 106 noka3aHb! AMHHH OJHHaKOBOH cOpacbiBaeMOit Ha
uedin OOMOOBOH Harpy3KH NPH paccMaTpUBaeMOM BHAe D0MOOMeTaH!s
no MJacWaiH NpH cKopocTAX HcTedeHHA (, COOTECTCTBEHHO PaBHLIN
3000 1 4000 m/cex. Ha mepBofi H3 HHUX obBJacTh AOCATACMOCTH OTpa-
HHUyeHa 3aMKHYTOH KPHBOH, HECKOJBKO OTAHYAIOUIEACA OT OKpVHK-
HCCTH BeJAeACTBHE BJAMAHMA BpallleHUs 3eMau. OHa oxBaTbiBaeT Dak-
OHH, pacno/ickenysle BOMU3H nomoca, ocrpoe Helo-®avuanenn, Leu-
TpadbHyo Adpuky 1 Cpeadoo Azuwo. Ha BTOpo# cooTBeTcTBYIOLLEH
ckopocTH HeTevenusa C = 4000 M/cex 3TOT KpVr YBRAMYHBAETCHT .10
TAaKHX PA3MEpPOB, UTO BHE €ro OCTAlOTCH TOJABKO: ABCTpaqud, WIKHLIE
neasapHble ¢6JacTH, H0KHAA YacTh THXOrO OKeaHa H MHMKHAR OKOHet-
HOocTh HOmuO-AMepuranckoro wmarepuxa. llpu cxopocTH MeTeuenps
C =5000 m/cex BcH 3eMHasA NOBEPXHOCTL OKasbiBaeTcsa B cdepe nocs-
FaeMOCTH pakeTHOrco HoMoap AP OBUIHKA.

B kanecTee npuMepa GOMOOMETAHHA MO MACWIATY ¢ OIMHM pairo-
HOM M BO3BpallleHHeM B HCXOHBIA NMYHKT OYAET paccMOTpeHe Hama-
NCHHE ha OTCTOSWIKA Ha paccrosHud 6300 kM Hero-HMopxk.

TIpu ckopocru ucrevennss C = 4000 M/cex Momer OblTb B34T H0M-
SoBbIH rpy3 B 6 T. EAMHHYHBIE noder OVIeT IPOTEKAaTh TPHMEPHO
caedyloiinM ocOpa3oM.

PakeTHbIt ABMraTe b MycKaeTcs B AeiicTBHE yepes 36 cexyvhl nocie
CTapT4, Ha paccTOAHHH 12 KM or Mecra cTaprd. OH pacxoayer Bech
HAXOAAWHACA Ha OopTy 3anac ropruero, cocTapatouui 84 1, B re-
uenne 336 cexkvHi. B xonne noabema JOCTHraeTcss CKOPOCTb MOJETA
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6370 m/cex W BbicoTa 91 xwm. llpr arom paccTosHHe OT Mecra CTapra
cocTasdsteT 730 KM, a NoJIeTHHIH Bec 16 T.

HJaibHeAWHA MOJeT ocyulecTBAAeT st TOJAbKO 33 CYeT HCIOJAb30-
BAHUST 9HEPTHH JABHKEeHHS U NOJ0:KeHHS, BIVIOTh 10 Mecra cOpachblza-
HHA G0MO, HAXOAANIErOCH Ha PACCTOSHWH 3 5350 KM OT MecTa cTapTa H
850 kM oT ueau. B aroM nyHKTe, KOTODLIA JOCTHraeTcs yepes 1150 ce-
KYH it0clie cTapTa, CKOPOCTL OyAeT paBHATLCA OKpyIIeHHO 6000 »m/cex,
1 CTAUMOHApHAA BbIcOTa MoJdeta cHU3uTced g0 50 k. [Tocie domdo-
METAHMST MOJETHBIH Bec camoaera cocraBuT 10 1. Benen 2a Jomdo-
MOeTAHKEM CAMOJIET TepexXOiAHT Ha KPHBOJMHHEHHBIH V4HacTOK TPacKTo-
puu U B redende 330 cekyHA ONHCBIBAET CIHpanb MOBOPOTA AHMAMETPOM
or0g0 1000 KM, 3aKaHYUBAIOUIVIOCA TOTA4, KOMAA HAMpasieHHe Mo-
JeTa COBNajeT ¢ HampaBJdeHHeM Ha NMyHKT crapta. llpe mosopore mu-
COoTa MoJeTa CHABHO yMeHblilaeTcsl, YTOOK MOTIVIH BO3HHKHYTEH He0o0X0-
JMMBIE LM M0 OCYLLECTBJACHHA a3p0JHHAMHYECKHE CHABL. 3 KOHue
JOBOPOTA CKOPOCTh TMoJeTa cocTaraser 3 700 m/cex, a coOTBeTCTBY-
UIad ¢TaMOHApPHAA BbICOTA MOJeTA paBHa 38 kM. [1pM maasHpoEaHuH
CU CBEPX3BYKOBOH CKOPOCTBLI) B-HANPABAEHHH K NYHKTY ClapTa HYTh
5450 kM noxpbiBaeTca 3 2 600 cexyHI. DTOT YYACTOK 3aKaHYHBaeTCH
Ha paccroanud 100 kM oT nyHKTa crapta npu ckopoctd 0 M/cek Ha
eptcore 20 kM. [locneayioliee NaaHHpoOBaHHE C AO3BYKOROH CKGPOCTLIO
¥ NoCcajka cOBepUIaTces OObMHEM OVTeM. Bech ModeT NpoAoKaeTcs
4 755 cexyua.

6. boMOomeTaHHe NO NAOINAAH ¢ YACTHYHBIM MOBOPOTOM H £ OMOPHLIM
NYHKTOM

Dror BHI HaNajeHHs COOTBETCTBVET PAacCMOTPEHHOMY BhliLie Cay-
naw HoMBOMeTAHHA MO COCPEJOTOUEHHOH Uedd CO BTOPHYHBIM pas-
FOHOM, YaCTHYHHIM MOBOPOTOM M OMOPHBIM MYHKTOM. 3TOT BMJA OOM-
OOMETaHHS N0 NJAOMIAAH TaKKe nmpelcrasiaseT codoi Haudodee oOWH
cayuall & mpefenax cBoero kjaacca. Bece ocranbHBe BHAH HANAZCHHA C
OomOoMeTanHeM IO TIVIOWALH NPEJICTAaBASI0OT YacTHble CAYY&H 3ITOrO
BHJa HATTaAeHU .

BoudoMeraHde Mo TAOMIAAH ¢ OAHUM Pa3rOHOM, YACTHYHLIM I10-
BOPOTOM H C ONMOPHBIM MYHKTUM NPOTEKAET B CYLUIECTBEHHBIX HepTax
crenvionuM 00pazoM: [IPH NepBOHAUAABHOM paaroHe (oMOapiIHGOEB-
LMK 3aracaeT KUHETHUYECKVI0O 3HEPrHId B KOJAMYECTBE, IOCTATOYHOM
A5 TNJAeTa 10 caMoi NMOCaIKH B ONOPHOM NVHKTe; cOpacelBaHHe B0Md
mepeT IeAb MPOH3BOAUTCH Ha DOMLLUIOA CKOPOCTH H ¢ SOMLHION Bbl:
COTHI TpHeMOM OOMOOMETAHHMA MO IJIOLIAJH; HENOCPeACTREHHO MOCHC
AOMOOMeTa#HHA COBEPLIAETCA OBOPOT Ha O0ALIIOH CKOPOCTH, NMOKA
CaMOIeT He MPHMET HAMpPAaBJeHHEe HA HAMEUeHHHH AAsd nocajJkd omop-
HBIft [TVHKT; HAKOHEl, 33 CYeT OCTATKa KUHETHYeCKOH SHEPIrHIl coBep-
iGeTcod MJIaHHPOBAHHE JI0 ONMOPHOI'O MYHKTA H MTOCAJKA B HEM.

CHavana caegyeT, TAK e Kak H Bbllile, ONpele’aHTb 3aBHCHMOCTb
Mexay 6oMO0Boil Harpyaxkoi B u pacctosnues Jo ueax a. Ha atv 3a-
EHCHMOCTh OKA3BLIBRKOT BJHAHHE pacCcTOfAHMe Ka oT Leau a0 ONOpHOro
NYHKTA, YTOJA O, HA KOTOPBIH NOBOPAYHBAET CaMoJeT nocie GoMio0-
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METaHHf, H cKOopocTh HcTedeHHss C. B cBsaw ¢ OOJBIIHM YHCIOM
HE3ABHCHMbIX I€DPEMEHHBIX BEJHYMH NOJYUAKTCA OUeHb Pa3HOCTOPOH-
HHE 3aBHCHMOCTH.

B xaugecrse nnpumepa Ha puc. 107 npHBefeHa 3aBHCHMOCTD MEHILY &
H B 115 6OJBIIOro Yncaa pa3AHuHbIX PACCTOAHKUA 40 ONOPHOro MTYHKTA
ka, 1pH onpepeseHHoMm vriae moBopoTa s==60". Xoa pacyera, npu-
BeIWErG K NOCTPOEHHI 3THX TpadHKOB, cAeAVIOWUA: 3a41aBafACh
QIPENEAEHHOH CKOPOCThI0 MeTedeHHs C, BRIOHPAIOT HEKOTOPYVH) $0OM-
60ByI0 HArpy3Kky B; pacnomarasi 3THMH JaHULIMH, OIPENesioT OTHO-
LISHYE RECOB

JJUHY TPAeKTODHH NOALEMA S, U MO pHC. G4 KOH2UYHYH CKOpPOCTh Vi
IPH STOH HAMBBICWEH CKOPOCTH V; MOMKHO BRIOD2TD DASJAHYHbIE Jalh-
HOCTH 11eJH

a==5,+s,-{- W,

yrodnl 1pu HO0MOOMETAHHM B KOHLE NMOJAeTa MO HalpaBICHHIO K L{eaH,
T. €, KOrjia NpOHJeH NYTbS, - S, -t- 85 -~ §,, COXPAHUIACDH €lle AQCTA-
TO'HAsl CBEPX3BYKOBAH CKOPOCTB; ITO 3TOH CKODOCTH W PA3IHUHLIM
yraaM MoBoOpoTa 3 MOKHO TIO pHc. 86 ONpefeNuTh NOTEPH CKOPQCTH H
Ny1h Sw , NPOHACHHBEIH BO BpeMsl NIOBOPOTA; 10 OCTABLIEHCH B KOHIIE
TI0BOPOTA CKODOCTH ONpejesercda AJAMHA OOpaTHOro MyTH 8§, OfF
MecTa ¢OpachiBAHUA 40 MecTa Nocaikd. [lyTem MHOrOKpatTHOro MOBTO-
PEeHHS TAKOrO IPOLECea PACYETa H HHTEPIOJIALHH MeAY HAHICHHBIMH
HexXpPYTrJALIMH 3HAYEHHAMH BeJHUNHD §, OCTPOSHLI KpUBLIe Ka puc. 107,

Ha puc. 108 cHoBa H300paXeHbl JHHHH OAWHAKOBOH G0omMOOBOMH Ha-
TPV3KH AJd8 pakeTHOro 60oMOapAHMpORILIKA, COBEPLIAILErO paccMar-
pusaeMulll B HamageHHd. ONOPHLIA NMYyHKT BLIOPAEH ¥ 3alTafHOTO TOo-
Oepesxbst AMmepukn. Oco0oro BHHMAHMS 3acAyKHBAET TO OOCTOHA-
TeAbCTBO, YTO TNIPH BeAWUMMHE yrJaa moBopota 5 — 0 60MS0BHI Ipy3
MO:eT ObITh cOpOlIeH B JMHOOH TOUKE TPaeKTOPHH. JaJbHOCTE oskeTa
IpH 9TOM He H3MeHAeTcH, ecad ToJabko OoMObl cOpoluedHnl noclie
OKOHY4HHS aKTHUBHOTO YYACTKA. IJTO O3HAYALT, HTO NPH VIVAE IUBO-
pora o -=0 ueap MoMeT OHITH PACIOJONKEHA Ha JOOOM pACCTOSIHIM
MOAIY TVHKTOM CTApPTA H ONOPHEIM TYHKTOM.

[pu ckopocti ucteenna C= 3000 m/cex 31a HoMmdOOBaA HArpy3Ka
COCTABJSCT B COOTBETCTBHH ¢ puc. 108 5 1. lpu MeAbnX 60MGOBRIX
Harpyskax o6JacTh AOCATAEMOCTH Ipoctupaercd Ha Bcwy CepepHVH
AMEPHKY M 3HAYWTeJbHVIO yacth HOxHol AMepuku n THXOro okeans.

7. bomOomeranye 10 MAOIAAH ¢ AHTHIIOAHBIM ONOPHBIM NMYHKTOM

3roT BHA HANAJEHHS SIBJSIETCSI YACTHBIM CIYy4aeM TIpelblTvIEero.
OH pMeeT MeCTO TOrjd, KOrja ONOPHBIA IIYHKT HAXOAUTCA B JHAMET-
PAIBHO TIPOTHRONOMOKHON, aHTHIOAHONH TOUKE MMOBEPXHOCTH 3eMHOI)
1apa Mo OTHOWIEHHH K TYHKTY cTapTd. B 3TOoM cayuae yroit J0BO-
POTA 3 1ad BCEX 3€MHBIX Leeli pased nyao. [To3toMy noTtepu suepruy,
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BO3HIKAIOWIHE BCAEACTBHE IMOBOPOTA 1IPU CBEPX3BYKOBOH CKODPOCTH,
NpH 3TOM BUAE HANAJEHHA OTNaAdT. 3a8HCHMOCTE MakIY S0OMBOBON
Harpyakoh B H paccTOSHHEM 10 HedH MOKHO MOJYUYHTb H3 COOTIIONIE-
HUH lipedblayllero pasgeaa, no.garag 5=0, na - ak =20000 xm.

[Ipn npsivoM nodaerte oduteit JaibHocTbio a {1 -+~ k) = 20 0C0 ku
MOMHG CYHTATb, COXPaAHAA PHHATVIO B HAUIHX pacyeTax Cleneis Tom-
HOCTH, yTO 0e3pa3fHuHO, B KAaKONH TOUKE TPACKTOPHH TI2HHDPOBAHMI
Oyner cOpouweH GoMOOBRIE rpyva. TakHM 00pazoM, paccrosde 10
UedH a MoxeT ObTh ModbiM B npeleiax 20000 xm 4 He zapuceth OT
G0MBOROE HArpy3KH. Bo3MomxHyVio 00MO0BVH Harpvaky B Momido no-
ay4uTek M3 pHe. 85, Tlpu C =3000 w/cex ona pasnHa 0,7 1, npu
C=4000 m/cexk B=8 1T 1 npu = 3000 mfcex B=17 .

8. bomlomeTaHre MO MAOWIAAM € KEYTOCBeTHBIM Mepeneron

Hpvroit yacTHBIE cavyadl paccMOTPEHHOrO B pazieste 6, vandosee
odwero cayuas SoMOOMeTaHud MO JWIOUIAIM, 3 UMeHHO OoMOoMeTa-
Hie Mo MIOUIARH ¢ KPVLOCBETHBIM TePeAeToM, NOaAVyaeTcs, ol pH-
Harh, =0 u a - ak ==40000 xm.

3aBUCHMOCTE Mexav O0MOOBON HArpyV3KO# H PacCcTosiideM 10
[[eJH MOXKHO OnpeleluTh no puc. 83. Ha paccmarpusaesmblii cayvyail
TOAE PACIPOCTPAHACTCH NPABHIO0, YTO MeCTo GoMOOMeTaH:Mst e OKa-
AbIBAET BJAMSHHSA HA JAJBHOCTH nodera. Takum 08pas3oM, PACCTOAHHS
M0 e N MOMKeT OblTh JA100bIM HE3aBHCHMO OT OGOM30301 Harpy3ki.
MaxcuyaabHas Harpyaka, IpH KOTOPROH BO3MOMKEH KPYLOCBCTHBL Iie-
peJseT, COCTARJALT, COMMIACHO NPUBeIeHHOMY HA PUCYHKe rpaduky, NpH
ckopocrd Herevedus G == 4000 m/cek B=23 1t u npun C=>5000 »¢/cex
B=12 1.

TTpi C=23000 m/cex KpyrocBeTHHI Mepeser He MOXET OLITL (CV-
mecTRIEH Jaxke Oe3 60MOOBOH HATPV3KH,

[TpH 3TOM BHUAe HAMAACHHUA ¢ OCOBO0M HArJAAAHOCThIO NPOABITHITCH
OTPOMHBIE  TeXHHMUeCKHe TpedMyUIlecTBa pPaKeTHOro JoMOap Hpoas-
LLMKA, KOTOPBIA, He OTJAHYAACH HH 110 BEAUYMNHE, HH 10 BeCY KOHCTPVK-
LiKH OT CpelHero HoeRoro caMoerta, cnocodeH NPHU VMEpPeHHOR Beau-
YHHE CKOPOCTH HCTEYEHHA JOCTHTHYThb MAH0O0TO MVHKTA 3€MHOH 10-
BepPXHOCTH ¢ BOMDOBOKH HArpvakoi B 3 T, NOKpPBIBAS NpH 372oM Oe3
NpoOMeKVTOYHOH nmocaakd paccrosHue B 40 000 kM, T. ¢. BCIO OKDVIK-
HOCTER 3eMHOr0 1apa.

B wravectse npuMepa GoMOOMeTaHHA MO MAOWARA € OIHAM pas-
FOHOM H C KDPYIOCBETHBIM [M€peJeTOM DPACCMOTPHM Hana{eHHe H3
NVHKTA, PACTIONOKeHHOro B [epManuu, Ha Hanbomaee VIACHHBIN ropod
C HACeJeHHeM CBBIIIE MHIJHOHA YeJ0REK, a UMESHHO Ha ropol CiaHed
B ABCTpadaHH.

[Todaer npoucxoauT caeaviowum odpazoM. Crapr i neprodava.ib-
Hblfl NMOJeT O HHepUHH HUYem He OTJHYAKTCA OT COOTBETCTRYVIOUIHX
(a3, paccMOTpeHHBIX B NpedsAyWHX npuvepaX. Yepes 3R cexviA
[ocae CTapTa BKAWYASTCH paKeTHBIH JABUraTesk, KOTOPHIH pacxniIver
B TeuecHHe NocAedvioHX 348 cekvHI Bech HAXOIRUIUACT HA GopTy
3anac roptovero B 87 T,
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B xoHue nmoabema JOCTHracicsi CKOpoOcTb noJera B 7200 m/cex u
BbicoTa 101 kM. [Ipu 3TOM paccTOosiHMe OT NMyHKTa CTapTa COCTABJANET
815 Ku, a moJeTHbIl Bec 13 T. DTa BBICOKAs Haua.dbHasl CKOPOCTb MO-
JeTa NMOCTeNeHHO CHMUIKAETCSl HA NMPOTSKEHWH BCEro MyTH NJAaHUPOBa-
HHSl CO CBEPX3BYKOBOH CKOPOCTEIO AAMHON 39 185 KM M B KOHUE ero
Aedaercs: paBHo# 300 M/cek. ¥ike no npoxoxaennn nepsbix 10 000 xum
OVTH BEOJHOOOPAa3HbIM XapakTep TPAEKTOPHH CUJbHO 3aTyxaeT. B cBa3u
C 3THM CEGMOJET NMOAXOAHT K MeCTy cOpachiBaHusd 00MO, OTCTOIseMy
Ha pacctosnuu 15400 KM OT MyHKra CTapTa, NO TAKOH TPAEKTOPHH,
KOTopas sBJASeTC JOCTATOYHO CTALMOHAPHOH [JIsi TOUYHOI'O Hampa-
niednd OGomO Ha uesb. B mecte cOpacbiBaHus GoMO BbiCOTa paBHA
49 KM, ckopoctb 6400 M/cek M JaJbHOCTh modera OoMOLI OKOJO
1100 kM. Tiocie GomBomeTaHUs caMoJIeT NMpPOJI0JKACT MIAHHPOBAHHE
CO CBEPX3BYKOBOH CKOPOCTbIO mpH noJjetHoM sece 10 1. Tpaexropus
Mo.era, KOTOpasgs g0 3TOr0 MOMEHTA BBbLAEpPXKHR(Aach B aCCOMIOTHOMH
[ILIOCKOCTH, AOJKHA ObIThb HECKCJAbKO OTKJACHEHA, YTOOBl OGeCNeYyHTb
BO3BpalleHHe Ha ceOl 6a3y. [loserer po 0asbl, caMoJeT NMPOH3BOAHT
NMOCAAKY, MOKPBHIB NMyTh npoTskeHuem 3 40 000 kv B Tedenue 13 060 ce-
KVHL

9. OueHKa pa3JMyHbIX BHAOE HanaleHus

Cienyroliye eIMHUUHbIE LUeNH ABASIOTCS BEDOSTHBIMH OODBEKTaMH,
NpOTHE KOTOPbIX MOTYT NPUMEHATbCS Pa3J/iMiuHbie BEUAbl HANAAEHHS HA
CCCPEAOTOUYEHHYIO LeJb: OTJAeJbHbIE A0OMA, BOK3adbl, JKejJe3HOAOPOXK-
HEIE TIVTH, BXO/Jbl B TOHHEJH, YJAUUbI, MOC1 5, IIIOTHHBL, OTAeJAbHbIE KO-
pab.ri, KaHagbl, 3anpyabl, 1aMObl, ra3roJbiepbl, ROJOHANTOpHbBIEe OaKH,
Hed)TeXpaHHJHLLA, CKAAAbl BOODPY)KEENS, MACNO, CHIAOBble CTaHUHH,
TpaHc(OpMATOPHbIE CTAHIHH, a3pPONOPTHl, TABAHHM, NPEANPHATHS, CKO-
e MU BOHCK U T. 1.

()0aacTh A0CAraeMOCTH TAaKHMX LeJed OrpanHudBaeTcsl KPyroMm ¢
pajHyCcOM B HECKOJbKO TbICAY KWUJIOMETPOB H C LEHTPOM B TOUKe
crapra. Ilpy HaJH4YHUM COOTBETCTBYIOLIErO CNOPHOrO NYHKTa, a B
HCKJKYHTENBHBIX CAYUYasiX TNMPH OCTABJACHHH OB0OMOApPAUPOBLIYKA OHA
PacripCoTPaHAeTCs Ha BCK HOBEPXHOCTb 38VMHOI0O LIApPA.

Hamazgenus ¢ 6o0MO0MeTaHHE M 110 1O MOTYVT OBITh HalipaBJe-
HbI N0 BCeil MOBEPXHOCTH 3eMHOro lapa. BeauunHa BeposiTHOro pac-
CEHBAHUS, COCTABJAIOUIAS HECKOJbKO KHJAOMETPOB, VKa3blBaeT Ha TO,
YTO MpH TAaKOM crnocobe HanaJeHWs UeAH JOMKHBI HMElh COOTBET-
CTBYK)LIME paszMepbl, HapUMep, ropojaa C MMAJAMOHHLIM HaceJeHheM,
PafOHBI PACTIOM0KEHHS TAXKEMOH HHAYCTPHH, (IIOTHI U T. J.

Ecan npu 6omGoMeTaHHH MO TJIOLLAAH HA HEKOTOPVIO ledh #0pe-
UieHO Z KKaJa 3HePrUU M BePOSITHOE DACCEHBAHME W,=— 2 KM, T. €. 11010+
BHHA BCe€X MOMNZJAaHHH JIekKHT B KPYTY PaAHycoM 2 KM, TO CpelHas
“TAKTH'ECKAs TIVIOTHOCTb 3HepriH Ha 3TOH eAMHUUYHOH 1IoUalH
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Paccronnns b ——sla—e  Humw — o]

Bepoatuoe pacceus
HUe dum

Pnc. 110. Pacnpegeenne uneteit npi GoMGoMeTainI 1o ouels 00.IbINOH ILI0U2TI 1
JHHIND OAMHAKO30H TAKTHYSCKOIT 1ITOTHOCTH MOPAXKEHHS B MPOLEHTaX OT cpeTHeil
TAKTHYECKOH MNJI0THOCTH

JlelicTBHTeIbHAA TaKTHUecKast MJIOTHOCTb MOPAKEHUST pacrpee-
ASTeTCSi IO MOBEPXHOCTH BePOATHOCTH [aycca U ompe/iesieTca ypastie-
HHeM

— 0,694 12

Z:=1,398Z e
B ueurpe ueaun oxa pasHsetcst Takum obpazcd 1,4 Z, a HA nepu-
(hepuit xpyra auaMeTpoM B 4 KM AeHCTBUTE]bHAs TaKTHYeCKas Miaor-
HOCTh PaBHA MOJOBHHE 3TOH BeJANYHHBI.
Puc. 109 nsobpaxaer kpHByi0 pacrnpexedeHus: TaKTHUeCKOH I110T-
HOCTH nonagaHusi 6om6 Ha naane Hbwo-Mopka. Ecan HyikHO cosep-
WATh HanajeHde Ha CIIOLWHYVIO ILI0UIA1b, JOABMIVIO N0 pa3vepa.
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ey VIoMAHyTas e TUHWUHAA nNaoilailb, TO HA Hel A0 AKHDI ALITh Ha-
MEUeHDI OTJAeJbHbIE LHEeJH TaKHM 06p3.301'1, UTOOL COOTBETCTBYHILHE
nogepxHocTh laycca 4yacTMUHO MePeKPHIBAMT APVT APYra, KdK 3TO
noxazano Ha puc. 110. OTAeJbHEIE LleJH OTCTOAT OJAHA Of APVIOii Ha
3TOM DHCVHKE Ha pACCTOAHHH

W, ]//_72?,

Tay 1TO CPeAHAA TakTHYeckad TWIOTHOCTL Ha Bo2f MADINAJAH OcTaeTcs
parHoit Z. HlelicTBHIeabHAA TAKTHMUYECKAH MJAOTHOCTb B PA3JHUHDIX
MecTaxX TOKA3aHa B BHAE CeUSHM IKBUMOTEHUHATRHBIX MOBEPXHOCTENM.

Mo 1aHHMM cMeunanbHOH JAMTEPATYPHI, MEMIY CPeNHell TAKTHue-
CKOW TIIOTHOCTBIO PA3PYIIMTEJILHOH IJHEPTHH B KKAWKM? H ee paapy-
WIHTCJAGHBIM JCHCTBUEM CYULECTBYET CAeIVIOUiuA 3aBHCHMOCTD.

[pu Z- 7-10° xxaa/km® npoMullifed:Hne MPeANpHATHA TOJHO-
CTBIO BLIXOJAST M3 CTPOS HA MPOAOKHTENBbHOE BpeMs ( MHOT ke JHU)—
MepBast cTeMeHb pa3pyuleHus.

Mpu Z=1.4- 10°% kKa1/kM? HacedeHHBIC MYHKTH (ropoda) nojapep-
ratoTcd TAKOMY PA3DYLIEHHIO, UTO BCe CTPOEHUS, 34 HCKJAYEHAeM Clle-
HUANBHO YCHIEHHBIX, OODYWHMBAIOTCA U yOKULIAMH MOTYT CJVKHTD
TOMbKO NMOJABAAbHLIE NOMEWEeHHA—BTOPAH CTEIEeHb DA3PyLIEHHSL.

Ilpu Z--1,4- 1P kxan/km? HaceJeHHLIE IIVHKTBHI TIOJABEPT al0TCs
TAKOMY Da3pylUIeHHIo, 9TO Jae MOJIBaJAb 00BaAWBaNTCA H, CJeA0Ba-
TEILHO, BCE JIOIH, HAXOMSILHECA B Ipedenax COOTBETCTBYIOWLEH NJo-
Wagd, 0KasbiBaoTcss YOUTHMHY. COXpPaHAITCA TOABKG (PYHIAMEHTH—
TPCTbA CTeMeHb Pa3pyLIeHUs.

[Mpy Z==7-10° kka¥a® ropoia HACTOMBKO DABHAIOTCH ¢ 3eMJelt,
UTO HN MECTOTOJOMXEHHE MOMKHO OOHADYAKHUTb TOJBKO ;10 LPETY
{cxpacie) rpyvsra.

Eciun conepmaHue 3HePTHH B HENOARWKHOL  Ooude E, o
= 700 LKaa/Kr, TO NOJHAaA 3HePrud ABHKYLIEHCA O0MOLI

E = 700 -5 -

C noMollbio 3TOH (POpMYIB MCOKHC ONpeIeNHTh TaKTHUECKYIO
TIIOTHOCTL B BHJE Beca GOMO, NPHXOARIUMXCA HA OJHH KodJAPATHBI
KWIOMeTD NAOWAalH.

Ipatpuk, npHueeleHHLIA Ha puc. 111, JaeT 3aBMCHMOCTL TaxTHue-
CROM MIOTHOCTH OoMOOMETAHHUS B TCHHAX HA KBAJPATHLIH KHIOMETP
OT CKGPOCTH NaleHHs G0MOHL

Il 10ro 4TOOB! BLI3BATE BTODVIO CTEIEHL DARDVIMCHHST B 4acTH
BCGALIIOT 0 TOPOoAA. Pa3Mepsl KOTOPOW COOTBETUTSVIOT pasdMepay yIo-
MARVTON BERINE eIMHHYHOR 1TAGUIATH, HA Ueab HeGOXOAHMO COPOCHTh
PAZPVLIMTEILHYIO SHEPTHIO B KOJHUECTBE

Z=2-1256-14. I\Q“‘ = 3,02 10" xxan,

Tanee KOJHUMecTso 3Heprud MOrvT ¢ codoil NpHHeCTH B SORHCH-
MOCTH OT cropoctil nalenus ot 420 10 5000 1 Gomb. Ilpu 3T0M, Kak
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Puc. 111, TakTuyeckas mI0THOCTb GoMmGoMeraHis (Bec GoMO, MPUXOAALIIXCS HA KBaj-
paTHLIL Ki0MeTp), HeoOXoAnmvast AJIst NPHUNICHIT PA3 lHUHLIX cTeneneil pa3pyulenist
(0T menBoit 10 uyeTBEPTOH) B 3ABHCHMOCTH OT CKOPOCTH najeuus GoM6

223



¥3g

Yin1d £4M0NETO-B8ANGT08 ~ROTAS 2ANHAYHCS AnOWAlY

1000
900 I T3 S A B
800 BowmbomataHue NO COCPen N
700 ACTONEUNON yend C A0S
600 HblM DA IFOHOM o BOSBDB'— .
WEHHEM @ WCAOQHNH NyHaT BomSomeraune no coc-
600 PefoTOUEHHOU 4Nk C
/ ABOHMBIM PAATOHOM W C|
400 / ONODHBIM NYHHTOM W
/ n Mapuancu ux ocTposix
300 11 |
METanwna No nnmua-/ HomGomeranne no nno |
C HpYroHe THEBI WM N waaM C BOABpAWEHUEM
om - 8w H
2Q0 CXOAHBIH 0 yHHT
T LA d il
150 -
L~ tEcmbonerarue no nno-
-120 5,a0M C ONOPHLIM NYHHTOM
100 T #wa Mapuwauciux ocrpoeg:
90
RO = I
70 ].
1’ 1
BomGomeranne no nno-~
60 WAAH C ARTHAD QHbIM 1
ONOPHDBIM NDYHHTOM.
} p[ [y l [
30
20
|
D 1
. ! M H
1 — t
|
3! i !
R = N o C ¢ 2 S 000 o © o QO D5 0O DO0O0OQOR © [=2e o) o O 0OVOLL
S5 o4 g O.00 S 0O 00000 O O 9 O O Q O OO0 Q 9 9 O o O Qo OCH
T - F Mm@ n £e0PO0 d © O 9O O 0 D00cQOO0 & 9 0 O O O O0O0CO
- - - NN o - H O~ ODHROTN D o 0 O o o 09 QOO0
ST . N Aam g p O~ 0A0

Paccvodi ve 00 uenu 2 8 HM

Puc. 112. Uucso caMoseTo-BEIETOB, HEOGXOANMLIX 475 NOpaXKeHuss e AHHHYHON I11J10-

maan

OKpecTHOCTeH

o0
3,52° 109 kkaa, B 3aBUCHMOCTH OT p4CCTONMILI OT

NanaacHusn

KOJIeCcT30M

Pa3pYIUTENbHOH  3HEDrHH
pag:tHuibIX  Bigax



N

WALl Y

a4

Ronnvecrac 6om8 wa eaurkuNyid AAOWAAL & TOHMa3

10000

9000 [T T T oy A B gy LT
e R I ! ; ‘4’1 i Zi.&,&:"‘;_t.,..‘; il
7000 |—, ] - — T b b 4
6000 ; Eous it - bttt
' ¢ EHO ' .
5000 b oMGoMeTANKE NO COCPBAOTONCHOR UENK L
Ty

t
i
r
h
- T
Fr
_‘

e

¢

4000 Lo"ﬁc"“'Ylmte .no 'J;o —‘v[
o,

L
Y
i
|
T

;
8000 d

2000

1500

1200

1000
900

opHbI®

800 |boMEometamne No NIOWARN cenmnoeuum on
700 | i B LE| = ! A

M NepeneIon \

600 [pbomGomeraipe no Mnowagn € K rocse[mu
—— —

500 ™

400

300

200

15¢

120

100 - 4:; e I i
SO O Q00 O0C oOREd0 O D =) O 0 QOO0 Q o 99 Qo3
o =0 et
282 SRE 2RUNGEE Z RGP GEGEEEERE IR £ Eind

- - am v Lor@OPzN & Q 88 2 s 885S

FACOTSARNO A0 UBAH & 8 &P

Puc. 113. Koauuectso 60M6 B TOmiax, 1eo6X01iMoe /I8 NOpAeHHs eAMHHUHOH mJo-
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Hz00pazeHy ila puc. 109, BOMM3H 1HEedH TaK!UCeKasl IAOTHOCTL OVAet
papHa 1,96 - 10% kkaa/km?; Ha mepudepuu KDVIa, OrpPAHHYHBAIOMIET O
e IMHKUHYH) IO aAb, OHa OVJeT paBHa 0,98 « 10% kkaia/Ky? H Ha via-
Jeaud 4 kM ot ueau 6yaer paBHa 0,14 . 10° kkan/km?,

Koaditeccteo pelcoB, XKOTOpble HEOOXOALMO COBEPIIHTh, UTOOH
cOpPCCHTDL '@ €IMHHYHVIO MJI0WAjAb TAKOE KOJIHURCTBO HEPrHU Z, 11pU
MaJOH CKOpPOCTH NajleHus 1 npu 00M60BOH Harpyske 60 T cocraBiaser
34, Ipu 6oMEoBOI darpy3ke B 1 T H ckopocry nagerus B 8000 m/cex
3T YHULIG CcamoJdeTo-BoliercB coctasuT 420. Ha puc. 112 npeacras-
JIEHO UUCAC CAMOJETO-BBIIETOB A1 JOMOOMETAHHMA N0 eAMHUUHO
ILIOUG M B 2aBUCHMOCTH OT Ja/bHOCTH L(€JH 1TPH Pa3JdHUIHBLIX BUAAX
HaNAJICHHS PAKETHBIX OOMOAPJURORITINAR CO CKOPOLTbIO MCTEUEeNUs
C =4020 m/rek. _

Eciu HeGOX0AUMO MOPA3UTh €JHHHUYHVIO NIJI0OLAlb TPH MMUHUMAab-
HOM KOAMYECTBE CAMOJETO-BBLIETOE, TO NPH MAAOM PACCTOSIHHH A0
meqM HaHJAVUIIUM BHJAOM HaMaJeHHs SIBJASCTCR G0MOOMETaHH: MO CO-
CPEJOTOYEHHON LEJH CO BTOPUYHLIM PAa3rOHOM H BO3BpJallleHHEM R
riyuky crapra. Ecau nmaomaab, nmoiesalian »wamaieHu, e Mpesil-
I2eT pa3MepoB eJMHUUHON NMJAOLAAH, TO TaKON BUI HanajeHus odJaa-
Aaer MBYKPATHBIM NPEHMYLIECTBOM Mepel OGOMOOMETaHHEM MO ILIO-
1aJH, TaK KAaK BCS 3Heprusa cOpOLIEeHHLIX OOMO OKAa3bIBaeTCsl BHVTPH
TIOHLA 1M € AMHUYHOTO Kpyra, TaKk YTO PAaBHOLEHHLIH pe3vihbTaT MCKCT
OLITL AOCTHIHVT € MOJOBHHHLIM KoJauuecTBOM OoMO. Tlpu GSoabuinx
2a.bHOCTAX BMAOTh a0 8000 KM 3HAUHUTENbHBIMH MPEAMYLICCTBAMH
0b6JaaeT cnocobd 6oMOOMeTaHNa MO MJAOIAAH C OJHHUM PAa3rOHOM H
BO2RBPULIEHHEM B HCXO/Hbill VHKT

ObpaiiaeT Ha cedst BHHMAaHUE, 4TO KPHBAs C2MOJAETO-BbIIETOB 3TOrQ
BM1a HANAJEHHUS He fIBJASIETCS MOHOTOHHO BO3pacraiulefi ¢ yBeapue-
HHEM paccTOsIHUA A0 uead. Ha xpuBo#it WmeeTca yuacTok, Ha KOTOpPOM
YMCHbUIEHH e DOMOOBOM HArpPy2KH MCJHOCTLK) KOMMNEHCUPYETCH YBEaH-
UeHHEM KHHETHUecKOM sHepruu 6oMObl nmepex vaapoM. Kpusas, npo-
BeJIeHHAs XUPHOM JHHHeH, NOKa3biBaeT, UTO YUCIO 2aMOJeTO-RbIETOB
npu 6oMOOMeTaHUHM MO MJAOLAAH Bo3dpacraeT OT 64 1pu 1adbHOCTH
ue.au 100 KM ¥ BO3BpALUEHNN B HCXOJHbIH MYHKT 10 322 npu Ja/b-
HOcTH ueau 20 000 KM U KpYTrOCBETHOM I1epeJieTe.

[lpy cocraBaeHnu puc. 112 6blJIO NPUHATO, UTO OBGUIHE BeC ropio-
yerc J1Js CTapra, roproyuero A4s 1Moaeta W 00M6 cOCTaBAAET HOCTOSH-
HYIO BeaWuHHy 133,7 T Ha xaxablit camosero-BbuieT. [IpH cpaBHuU-
TeJLHOM OlleHKe Pa3JHYHBbIX BUJIOB HallaTeHwd IO ITOMY PHCVHKY Mbl
HCXOMIM M3 TNPEANONOXKEHHS, YTO NPH RBBINOJHEHHU OIpeieeHHON
TAKTWUECKOH 3ajauu HaudoJiee BLIFQIed H3 HHUX TOT, NPpU KOTOPOM
cOUIMiA Bec TomJaHWBa M O6OMO, pacxodverlblii Ha BLINOJHCHHE EpCeH
OIePaLHE, OKaXeTCl MUHHMAJbHbIM.

OJaHuKO B CBSI3W C TeM, YTO EIMHHUA Beca OOMOLI 3HAUMTEILH
LeHHee, yeM eJHHHLA BeCca TOMAHBA, MOXeT NoTpes0Batb sl Cpaskeiie
Mo MHHHMaJbHOMY pacxoly 6omb. Puc. 113 naet BO3MOMKHOCTB MpoO-
HU3BECTH CPAaBHeHe ¢ 3TOH TOUYKHU 3pCHHUsL Ou AOKAa3biBACT, U0 BUE
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HanaleHus ¢ 5oMOOMeraHHeM no cocpe
VCTYIAICT GOMOOMETAHHUIO 11D MUIOWEAH,

Ilpu O0JbIIMX JaJbHOCTgX O0MOOMeTaHue no NAOWALY ¢ KPVFO-
CBCTHBIM TEPeJeTOM BHIrOJHee, YeM GOMOOMETaHM? 10 naowma iy ¢
BO3BPALLEHHEM B HCXO/AHBIH MYHKT, T2K KaK HYXKAAeTCA A4: croerg
BLIEDAIEHHS B MeHbllleM o0uleM pacxo.le TOMJIWBY U 60MO M B Mehn-
1eM pacxoge caMux 0oMd.

Ha pitc. 114 npeacrapiedo uaeasbHGe pacnpejencHue MONajlaHui
Mo 34KOHaM TEOPHUH BEPOSITHOCTCH Ha MJaHe ropoaa Bepanna. [pea-
noJaraeTcs, 4To Ha ueab copoueHo 84 6oMOb no 60 T kKamAas, Npu-
ueM CKOPOCTb flajeHHsi UX maJjasi. [TosoBuHa aToro koauuectsa 6omo
JIOXXHUTCST BHVTDH KpPYra, npejcrasJsioulero co6oi cepJaueBHHY pac-
ceuBaHusl. Bokpyr KaxAoH TOUKM TMONaJaHHs TNpOBEJEHA OKPYHK-
HUCTh hdamerpoM 618 M, orpadnunpamiast naowaib NOpaseHHd,
COOTBETCTBYIOULYI0 BTOPOH CTeMeHM paspyvlUeHHUA C TaKTHYecKOH
JIOTHOCTBbIO 3Hepruu 1,4 « 10% kkaa/km?,

Ha puc. 115 nokasaHo COOTBeTCTRYIOILEE pacnpe/ieeHHe monaja-
Hi#A 50MG (0 ckopoctbio 8000 w/cexw B 3103 ciyuae nmpeanodasraercs,
yto cOpoueno 140 6oM06 no 3 T kaxjad. [lpu aToM BO Bcell e AMHHY-
HOIT montady oOecrneuuBa>TCs Ta Ke Cpelsist TakTHyeckad TioT-
HeCTh §,4 +10° kkaJ/kM?, UTO M B NmpeablaylieM cayuiae. [laowanp no-
PAKEeHUA CIHUYHOIO NOMNAIGHHUSA ¢ TOH e TAKTHUCCKOM MICTHOCTbIC
SHEPrUM liMeeT U3BECTHVIO Vike KalJeBUAHVIO (hopMy. Beanuuna atoit
naoumaad 18 000 m2.

AOTONCHHOK e M 3HAYM 1edbHO



VIL [MPOTPAMMA JAJIBHEHUIIKX PABOT

HaabHedwne padoTel MO BOMJOLWEHRHIO B AH3Hb NPOEKTa pAKETHOTO
HoMbap AMPOBIMMKA MOXKHO TOXpa3Je/HTh Ha cAedyrlouime 12 cTaau.

yCOBCpLLIEHCTBOBaHHE KaMepn <cropaHdHfa H conJaa
ABHrartead

FaaBroft 3ajadelt 3TOro HanpapAeHus pador ABAAETCH ycoBeplueH-
CTBOBAHME MOJAUYM TBEPAOro, XHAKOMO MJAM HCMAPEHHOro TOMJMBA H
NOAAEDHKHUBAILLErO ['OPEHHE OKHCJAUTEAS B KAMepy Ccropadust ¢ 1o-
MOIIBHY COOTBETCTBYIOUIMX YCTPOMCTB, Hanpumep, BIPLICKHBAIOWIAN
popeynoK. [Janee HeoOX0AHMO IOOHTECH YCKOPEHHA PACHBIIEHHS, CMe-
eHMd, MOJOrpeBa W 3aXKHraHus roproyed cMecH U BO3MOKHO OoJec
COBCPILEHHOr O CropaHds [pH JoJee WM MeHee NOCTOSHHOM JaBJic-
ipu. Hakoneu, HeoOxoguMo ZOOMTBCH, UTOOB! MPOAYKTH CrOpaHusd,
KMeiolllHe OYeHb BLICOKVIO TeMNepaTypy, npeo0Opa3oBLIBAJHChL NYTeM
pacLUIMpeHHA B COMJE B PEAKTHBHYIO ra30BYIO CTPYIO C BO3MOKHO HoJed
ELICOKOH CKOPOCTBIO HCTEMEHHA M € BO3MOXKHO 0oJee HH3KOH TeMie-
PATYPOW.

BeceMa BbICOKHE IaBiAeHHA M TEMIEPATYDPH B OTHEBOM NpOCTpai-
€TBC HC TOJABKO 3aTPYAHAIOT YIPaBIeHHE NPOilecCaMHu, TIPOTEXALMMH
g JABMrarefe, HO MPeBpalllaloT TaKkKe M CAMYH0 KOHCTPYKLUHIO OMbIBae-
MBIX TI1AMEHEM CTEHOK B BechbMa cepbe3nylo npodJemy. [Ipu paspeue-
HHUY 3TOH npoOJaeMbl HA MepBBI MJaH BBIABHTAIOTCA BONDRCHI BLIIOPA
KCHCTPYKUMOHHBIX MATEPHAJN0B, BOAMOKHOCTH OXJAMIEHHS H HOPM
npoatiocTy. Hapsay ¢ 3TuM cywecTBeHHyo poab HrpawT dopMa 1 co-
CTHOUIEHUE Pa3MepOB KaMepbl CrOPAaHMA M cOonaa, BLIOOP ONTHMANb-
HOT () JaBJeHUA NPOIYKTOB CTOPAHKA, H3MepeHHe TeMIepaTyp H CKOpo-
CTeil MOTOKA, MEPONPHATHA AJAA YCKOPEHMA HArpeBa M CMELEeHHA KOM-
AOHCHTOB TOIVIKEA, OUTHYECKHE H AKVCTHUECKHE ABJCHHH, CMeELIsHHE
BBIX-TOIHOM CTPYH € OKPYHKAIOIIHM BO3AVXOM BHe IBUraTe s, BONPOCH
AHCCOUHMALHNH, TeTOHAUUH M JPVTHE MHOIOUYHCAEHHble NPOJJeMbl.

YcopeplWweHCTRBOBAHHE KOMINOHRHTOB TOpHOUYEro
A48 PAKETHOro JgBHTaTead
K ropiouemy 148 paKelHnIN ABHTATeIeH NPeIbABAAIOTCH COBCEM
Ipyriie TpedoBaHlg 11O CpaBHEHUIO ¢ TPEOOBAHWIIMH K TONJAHPY 14
¢ IRIGHBIX CBMOJCTHLIX MOTOPOB. [IpH OueHKe TAKOFO TOpIUEro nia
nepRul GIAH BLICTVTIAET COJEpIKAHHe MOTVIleH OuLIThL HCNOJIb30BAH-
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HOH 3HEPrUH B e IHHHLE MACChl TOPHOUEH CMECH H3 COBCTH2HHO TOIANEBY
W CKUCAWTEJNA, HATIPHMEP, KHC10p0da, HO He TeNAOTBUPHE (Hocud-
HOCTH TOIJIMBA caMa no cede, Tonauso, odaalaiolles MeHbilield 1e-
NAOTBOPHOH CMOoCcOOHOCTBIO, YeM OOBIYHBbIE YTJCBCGI0DOAHLIE TOLAUES,
HO Hy&/Jawllleecd AJf FOPeHHA B 3HAUMTENbHO MEHbLIEM KOJHUeCcTBe
KACAOPOa, HepeAKo MOKeT O0eCNeYHTh AYULIYIO FelIIOTBOPHYIO Clio-
COBHOCTB CMeCH.

Hapsay ¢ TenaoTBOPHOH cNOCOOHOCTBIO CMECH HMET GOoJablice
3HAYEHHME W JPYTHE CBOHCTBA, YMEKUIHE OTHOUIEHHS K TOPCHHKY: BOC-
UJaMEHSIe MOCTE, CKOPOCTL PACTPOCTPAHEHUA MJAMEHH, CMTOCODHOCTL K
ARTOHALHH, TIPOTEKaHWe JMCCOLMALMNK, arperaTHOe COCTOstHHe TpPo-
AYKTOB CrOpPaHdd, TeMrneparypa peakuud W T. 1 HeodxoAumo rakxe
Vie/Htb BHHMaHHe pHAY APYrHUX CBOHCTB, He CBHIAHHBIN HCMOCpe.d-
CTBEHHO C TOPEHMEeM, Kak, HATIpUMEP: AOCTVIIHOCTE M CTOMMOCTb, Xpa-
HMMOCTb B YCJAOBHAX CAMOMETHBIX OAKOB, VeALHBIH BeC, He3011aCHOCTD,
VIOOCTRD NepeR03KH M T. 4 ECAM TIpHCOEIMARTL KO BCEMY 3ITOMV
npodiembl aTOMHOTO BOJAOPOAA M ATOMHOTC 23074, TO CraHOBUTTA b
OBLIMX YepTax ACHBIM TOT 00beM padoT NMD HCCTeICBAHAI0 MOPIOUIX,
KOTOPHII KOJKEH MPHBECTH K PaipadoTke pazanyHbi PAKETHLIX FOPH)-
URY, Hapbodee TOAXOAALIAY K PazHoodDa3HLIM VCAORHAM.

PazpabGoTka BCcnoOMouTraTeJdbHBIX M2XaHH3IMOB
pPaKeTHOTO GOMOAapAMpPOBILHKA

Kax 1 OObluHBIH MOTOpP, paKeTHBI ABHraTeds dAvAGTacTCH npw
IKCMAOATAHH BO BCMOMOTaTeaAbHBEIX MeXaHu3Max. BaxueHwrwe w3
HHX-—VCTPOHCTEA AJA [OJAYH TOPIOYMETO H  OXJAARJAAWILLrD  Bele-
CTEA I JIBHrateJM AJaa uX npusoja. [lepea aTHMH BecooMoraredbHBLIMH
VCTPOYCTBAMH BBLIBHMTAIOTCA HEKOTOPBIE TPOSJIeMbl, KO10p6IE HEb3s
CUHTATDH NPOCTHMH. 2TO OOBACHALTCH TEM, YTO MOUIHOCTH ABHT aTe et
7131 MHTAIMX HACOCOB CPaRHUTEAbHO BbICOKHM, Hopsiika H0—100 a. c.
Ha TOHHY 14TH PAKETHOrO ABUFaTeqsl M. KpoMe TOTO, M10JAaBaemMbic Be-
LIECTBil MOTYT HMeTh HeCKOAbKC He0ObIUHBIH XapakTep, KaK, HalpHuuep,
C:CHKCHHBIE ra3bl, METaMIHuYecKue HDUCTIEPCHH H JLAKe TREPANIC HiH
YUIAKHE MeTaalnl, Pa3mepbl WX NOMKHBI ObITE OUEHL TOUYHLIMH, Tay
KaK Tolada A0MKHA TIPOM3BOAMILCH MPH BBICOKOM 1aBleHHHM. Hago
MPEATOAATaTh, YTO OTPAHHICHHE BECA 3THX VCTNOHLTS AAA NOI4UH M-
JEeT YE€IHWUHTE TPYJHOCTH TNPH HX cO34aHdH. Kpome veTpolcTo aad
MOZaYH TOPIOYErC M OXAaXI4I0UIET O BELLECTRA, CALIVET VICANTHL BHH-
MayHe APVIHM BCTIOMOTATEAbHBIM YCTPOHCTBAM, H B MEPBVID GUepeln
VETPOHCTRY A48 3aXHTAHHA i B CAvVUae HeNOXOAHIMOCTH— IVCKOBOMY H
PErvARPVIOWEMY VCTPOHCTBAM.

CreHaoBpble HCOBITAHHHA TOTOBOTO PAKETHOTO
ABHTATECARA

[Tocae paspaboTKK BCeX BbIUETEPEYHCIEHHBIN  BAARHEHIUHX 37¢-
MEHTGB MBUTATEdA ¢ YYeTOM WX B3AMMHOTrD BAHAHUA O1HH Ha JIpyrodt
HacTyMmaeT 0cod0 BaxHad cTAAMA pPadoTL—pa3padoTka s3auMoIek-
CTRMS! 3THX ITEMEHTOB, COOPAHHBIX BOEAHHO, B DAKCTHOM JIRMTATENS.
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ToJALKO Ha 3TOH CTaJWH, Ha FOTOBOM K YCTAHOBKe Ha caMdJaeT AEHra-
Tejg€e, MOXKHO MPH CTCHAOBBIX UCHBITAHUAX HAC!OJbKO H3VUUTh E3aUM-
Ho€ BJAHSHHE KaMepbl CrOPAHHSA, COTMA ~OPIOHEro M BCMOMOIaTeIbHbIN
AIDEFATOB, UTOOLI NMyTeM COOTBETCTRYIOIICH PeryJHpoBKH JIOOHMTECH
CITHMAAbHBIX 3HAUEHUHA CKOPOCTH HCTEeURlWs M Beca W J10CTATOUYHOH
11a,(€KHOCTH YCTAHOBKH B padoTe M IKCILI0ATAUUY.

T CTEHJORBBLIC HMCIBITAHMS IBJAAOTIL 0Co00 LAamMHbIMU H HCYEeD-
IMBAIGIIMMH, TaK KaK OHHM ROCHDC!HIBOIST VCIAOBHS, WMEIOLIMC MECTO
B nojere, 3a HCKJIKOYEHWEM HEKOTOPBLIX MAaJl0o CYyLLeCTBEHHBIX JIeTacdei.
ﬂpn CTeHJOBbLIX HCIObITAHUSAX OOBIYHLIX CAMOJCTHbBIX MOTOpPOE VCJa0-
BHA palGThl HA caMoOJeTe UHMHTHPVIOTCs ( MOMOUIDLIO CJAOKHDBIX M He-
COBEPIICHHRIX CPeJACTB B BRICOTHBIN CTeHJ1aX M JAPVIUX MNOJT00HbBIN
YCTAHORKAX.

b puxethoM jBUrarteqae odpa3oBaHME PeAKTHBHOF CTPVH, CropaHue
H OXJAXNeHHe TIPOHCXOAAT € MCMUTHh30BAIIHEM KOMITOHEHTOR [OpPIO-
uere Ced HCCPEACTBA OKPY:KAIOILEro BO3AyXa. Daaroxapst 31omy pas-
HHILIA B CKOPOCTH, JABJEHHH H TeMNepaType BO3JAyXa B VCJAOBUAX MO-
JeTa H HAa CTEeHAe MOYTH He OKa3blBaeT BJAUSAHHUA HA DPE3VILTATb
UcnblTaHus. EJUHCTBEHHOE MeCTO, B KOTOPOM DaKeTHbIY JABHIATEdb
C/)O6UlaETCﬂ C OKpyXakUWHM BO3AYXOM,—3TO BbIXOJIHOE (€ 1€HHE COoNn-
jqa. B HeM npoayKTbl ropeHHsl pPacIUHPSIOTCS X0 Aas. CHHS BHCIIHEro
BG3/1yXa 3@ CaMOJAeTOM, T. €. B VC/JAOBHSIX NMOJETA MPAKTHYECKH 0 J1aB-
JAeHHs, PABHOTO HVJIK0. B VCI0BHUAX JKe OTKPBITOrO CTeH1a pacuiMpeHHe
MPOMCXOAMT TOJBKO MO JaBJeHUs! OKpY)Karolell cTeH arMocpepsl.
PasHuua, ojHako, HeBeHKa, JerkKo NoAJAaeTca MOJCUSTY W JeHCTBYe!
B CTOPOHY VYXYAUIeHHs1 JeHCTBUTENbHbIX XaPaKTEePHCTHK. BJiiHue
B32MMOAEHCTBUSA CIIYTHOIO MOTOKA U PEaKTHUBHON CTPYH HA CaMOJeT, B
YACTHOCTH HA IJIOCKOCTH YMPAaBJAEHHS, MOXHO He YUHTBIRATh, TaK KaK
epHojl padoThl ABHraTe sl He COBMAJaeT € iIepHOAOM JTO3RVKOBOH
CKOpOCTH MoJeTa.

IToMUMO CTEH/O0BBIX 3KCMEPHMEHTOB, C LEbI) YCOBEDIUEHCTBORA-
HHUS ¥ UCIIbITAHHA TOTOBOTrO ABHraTeJsl, Ha 3ToH (pase pazpaduTKu ABH-
rareast HaudoJee BLITOJAHO NPOH3RECTH PsIA (PU3HUECKHX HCC/e OBa-
HHH, Kak, HanmpuMep: JeTajbHOe HCCJAeZ0BAHUE pacnbljia TOpHYero,
uccileJ0BaHHe JeHCTBHTEAbHOrO HM3MEHEHHs NaB/JeHHsI B KaMepe Cro-
PaHud, pacnpefieleHUs TeMnepaTtyp B MPOJAYKTaX CropaHus, JedCTBH-
TEJbHBIX CKOPOCTeH NMOTOKA, YCJAOBHH TemnJonepejayd OT NPOJAVKTOB
CropaHusl K CT€HKaM M OT MOCAEJHHUX K OXJa)XXAAWlleMy BellecTBy,
OTPLIBA CIPYH M BO3HMKHOBEHHSI 3BVKA B COMJEe U MHOTHX /IPYTHX BOM-
pPNCOB,

Toabko 1ocae TOro Kaxk B XOJAe BCEX 3TUX MCIbITAHHH OGHapy-
AHTCA MOJHAS HAJEXHOCTb JBUraTe/is, MOXeT HTTH pedb 05 VCTaHOBKE
ero Ha camoser. Pazpa6oTky caMoro camosera MOXKHO BECTH OAHOBpe-
MEHEO, UTOOB 00eCNeyruTh OJHOBPEMEHHYIO OTOBHOCTL CaMOJeTa M
ABHTATE IS,

IMTpoa1yBKKM M MPOTACKH MOJEJAH CaMOTIeTa

Breuinue dopmbl pakeTHoro 60MGapaMpOBIUUKA ONMPEREISIOTCSE
CIeAYIoNMMH TpeboBaHusaMu. Bo-nepBblX, A0/MKeH ObiTb RO3MOKHO
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N IHE® HCNOAB3OBAH HMEHUIHACH ONBIT 1160 CAMGIICTaM ¢ BHHTOMOGTOD-
HOH rpynno#. BO-BTUPBIN, JOMHHEBL GBITE VUTEHB! OCOGHRC VCIOBMS 110-
JeTa co Lsepstwrmon CKOPOCTLIO M PACHOAOKEHHUA IRHI aTC.TLHOH
V(TAHOBKH B 3aJHEN YacT camoaeTa. HaxkoHeu, B-rpethux,. ropaa ca-
WOJETH JOMKHA O0CCNEUYHTh BO3MOKHO AVHLIEE a3p0lMHAMMYecKkO:
KaucCTBo B 0OJ1aCTH OUeHb GOJBUINX “Hcea Maxa, npu koToppix 43po-
ANMHAMHYECKHE CHJBI IPONOPUHOHAIbHBL KBANPATAM CKOPOCTH H .V
4TakH.

[Mpy codM0IeHMH BCeX 3THUX YCIA0OBHE MOMKHO COPOEKTHPGRATH M-
Iedk pakerHoro 6omOapAHpOBUIMKA.

[TpOH3SBECTH ONBITHL € 3TOH MOIgJABI0 B HAHOOJEE HHTEPECHO!H 06-
JacTH OYeHb BBRICOKHX uMced] Maxa, y BepXHe# IDAaHHILI KCTOPOH RO3-
MOJKHDL Jla)e XMMHYECKHE H3MEHeHHsT IPOTEeKaIlel cpeibl, Ha viaact-
£, TaK KaK ONBITHBIX VCTAHOBOK ¢ TAKHMH IIOTOKAMH MOKA He Cylle-
ginveT. (JIHAKO 3Ty MOJeJAb MCIKHO BCE XK€ HCIBITATE B a3pOAHHAMU-
qecK0ft TpyOe B obaacTH yMcesa Maxa ot 0,08 xo 4. B 08aacTy zossy-
KGBBIX CKOPOCTEH, KOTOPAR BaxHa MJA NOcalKkH, Ha MOJeJsix J0cTa-
TOWILIX pAa3MepoB MOTYT ObITh POW3REAEHBI M3MEDCHH a3pOTHHAMH-
4ECKHUX CHJ H, B YACTHOCTH, HCCJAS10BAHHA MAKCHMAJALHOM BLJIMUHHL
NOIBEMHOH CHABI H BO3MOMKHOCTEH €e VBeJAHUeHHA ¢ TOMOUIbIO H3BeCT-
EbIX BCIIOMOrAaTedBHBIX NOCAJMOYHBEIX NpHcnocodaeHHi. [TyTem npojuv-
80K B aspoJuHaMuuecKko TpyOe B 3ToH e odnacta vHced Maxa yox-
Hi) TIPOBEPHTh YCTOWYMBOCTb, OTHOIIEHHE K BHOPAUMSM p VApaBise-
MOCTh CaMoJeTa BOJHIH 3eMaH,

B crepX3BYKOBOH 00JacTH 1peIcTaBIAOT HHTEpec, TIpeae BCero,
ONSITh-1aKH A3POAHHAMMYECKHE CHJBL, paclpedes sHHe JABJeHHH BU3-
Ayxa, VCTOHUYHBOCTE M YIIPABJSEMOCTE, OTHOWIEHHE K BHOPALHSAM, TeM-
NEPATYPLI BO3AYXA B MecTaX BO3HHKHOBEHMA AMHAMHYECKOTO HATIOPA,
TenAonepeJaya y caModaera. PaAa aTHX MHCCACINBAHMA MOAKeT Owii:
OPOH3BEAEH B a3POJAHHAMMYECKOH TPVOR CBEPX3BYKOBLIN CKOPOCTEH,
XOTf H Ha OYeHb MaJjblX MOJEIAX.

CraproBas JOPOXKa IJS pakeTHOro doMHapaHpoBInIka sBAseTcs
BIIOJHE NOJIXOARAIEH ATS ONLITOR ¢ IPOTACKOH H0aILWKX Mogetell. Ha
BEH MOJKHO NPOM3BOIHMTD HPOTACKH Ja:e O4YEHb OOJBIUNMX MoIeneH ¢
NOMOULLI) PAKeTHOI'O NPHBOIZ, TPHYEM TIDOIOARUTEMLHOCTL 1IX MO«
®erT OBTL BNOJHE JOCTATOYHOH M MOTVT ObiTh M CHEADBAHBL MOObLIE
1peCTaBJAIIMe HHTepeC CKOPOCTH. Takue OnLITHBIE OPGTACKH MO-
TYT OBITH NPOU3BEJEHH C OYLHB 9KOHOMHBIMU 3aTDATAMH Ha JOPOKKE
HAHHON ot 15 go 30 KM, ¢ MOAedsSMH, BHINIOJHaHILIMII B MacliTalbe o7
1:10 10 1:1, npH MoJAJAMHHON ckopocTH oT 300 ao 5000 wM/uac, T. €
fpH TOUHOM cOGJI0JeHHH uicaa Maxa ¥ npudausnrenpiod codaonie-
winr udeaa Pefnoapaca. Tpy aTHX onbITaxX JODKHO TIPOH3BOTITEEA 00-
uiee HadoAeHRe 32 TIOBeCHUEM CAMONETA B 00TACTH nepexoia ueped
CKOPOCTBb, PABHVIO CKOPOCTH 3ByKa, 1. ¢. mexay 300 v 1800 xv/uac npu
pazIUHLIY POpPMAX, PA3JAMUHBIX VIVIAX 3TAKI, PA3JHUHBIX CNeMax M
DU THUHBIY VCTAHOBKAX XBOCTOBRNATO Onepequs M 1. & Jlajee, npH 110-
MMM HPOCREPJICHHEIX OTREPCTHI, TEPMO3JACMIUTOR H T. 1. JO/KHDI
HL1Th IDON3BESEHBI H3MEPEHUS pacnpese eIl TaBiCHHA i TeMiepa-
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Ty PBl BO3JYXa HA TOBEPXHOCTH CaMO0.1CTd HA BCEX CTYMEHAX CKOPUCTH.
W3MEPCHHA {1OA0KEHHA H BeJIHMUHHBI JSHCTBVIOWMX Ha MOJAEAb 432p0-
AvHAMHYECKHX cHA. Joamusl Owrh Npou3seeHN HENOCPC < T3EHHBIE
UCCACAOBAYUA VCTOHYHUBOCTH, HPH 3aKPEIVISHHH UeHTPA TARCCTH JISH-
KYULEHCH MOJAeAH HA KAapAAaHHOM [O/BECE, HCLJASAOBAHNES BIHAKNA
BCMOMUTATEALEOH 3eMHON PaKeThl HA MOBEICHHE caMojera, B uacT-
HOCTH Ha awpoAHHAMHYECKHE CUJARl M Ha VCTOHYMBOCTL. Jlaaes na mo-
e ¢ co0/0AeHHeM HeCTKOCTHOT O MoA0GHA HEOGXOAUMO TIHGHIBECT
HCCTeOBAHHE VIIPYIOTrO (10Be1€HAA CcaMoJeTa, Hanpuven, BHOpauui
Kpblaa, suOpalHi XBOCTOBOrO OMNepeHds H T. M. Kpome Toro, AoJuKA
ObITh MPOU3BEAEHO MCCaeJOBaHME TMOBEACHHMA caMoJera NpH cTapre
il B CBOOOAHOM MOJeTe Ha MOACAH ¢ ABTOMATHHECKCH YCTOAYHBGUTHE)
HJIM HA MOJEAH ¢ AUCTAHUHOHHGLIM YIIPABJAEHHEM, [IPH Nepex0ae oT 10+
3BYKOBCH K CBEPX3BYKOBOM CKOPCOCTH U MHOTHE JAPYIHE,

B kauectee ocuboi cMeKHOH npodaevbl, HMEIOIEH OTHOWEHHE K
(AT THBIM IMPOTACKAM H K CAMOH CTAPTOBOHR JOPOAKS, AOLKHO OBITh
HCLAENORAHO MOBEACHHE CMA3GHHBLIX [IOBEPXHOCTEH IIPH CKOPOCTHRX
ckobxkeHus a0 5000 kM/uac { ~ 1500 m/cex).

O6JiacTe BCeX CKOpPOCTEH MoJeTa B CHJAbHO pPa3peKeHHOM BO3AYXe,
B KOTOPOM JeHCTBYIOT 3aKOHOMEPHOCTH, HA3BAHHLIE HAMU [A30-KUHE-
THECKHMH, HE MOMXEeT ObITh OXBaUeHA HH NPOTACKAMH, HH OOBIMHBIMY
APGJAYBKaMH B aspoJHHaMHuueckoil Tpyde. KeaateabHo OBLI1O Ot J0-
OMTHCS PA3BHTHA TEOPHH H MOLKPeIlIeHUs €2 OnbiTaMH nyTeM paspa-
DOTKH TEOPHH MOJEKYJAAPHOH CTPYH B NPHAOCKEHHH K NMOCTABIEHHOMH
npobJeve.

KoHcTpyKTHBHAY pa3paldoTKa caMoJera

ITocie toro xax ofmwas cxema H BHewAsA GopMa PaKeTHOTO OOM-
OapaHpOoBIHKA OYIYT NpeABapHTEIBHO YCTAHOBJEHH 1A OCHOBE p2-
3YJALTATOS MPOJAYBOK H IPOTACOK, MOXKHO NEPEATH K KOHCTPVHPOBAHMAK
(:103e 150K a, KPBIAbER, XBOCTOBOIC OINEPEHUS, a4 TAKMKEe BaXKHCHUIMN
BHYTPEHHHX 3JeMEHTOB caMOoJeTa: KaOHHL NMHACTA, 0aKoB U HPHGOPOE.
KoneTpykuna (pro3edskd, KPelAbEE H XBOCTOBOTO OTIEDEHHS Onpele-
JIAETCH E NEPBYIO Ouepelb TeM OOCTOATEAbCTBOM, "ITO B MAHHOM iy~
uae MOPAAOK BEAHUHHB A3POJHHAMHUYECKHX CHJ 3HAUMTENBLHO HPERbI-
maeT COOTRETCTEVIGLUIHE BEIHUHHBI OORIUHBLIX camojetos. Jarrenun
BO3JYyXa Ha paxeTHbil OGOMOAPAHPORIIHK O6YAYT AOXOAHTL 1O
3000 kr/M?2 W JCJAKHB IOITOMY BOCIPHHHMATBCH HECYLIHMH KOHCTPYK-
LHAMH, aHAJI0T HYHBIMH KOHCTPVKLUHAM, VIIOTPeOHTEIbHBIM B Ha3EMHBIX
COOPYHKEeHHAX H KopadiaectpoenuH. Npobdaema repMeTHUYecKOH KadHHbBI
yi#e pa3pellieHa B CBA3H ¢ JAPYTHMH 3ajayaMH caMoJeTocTpoeHus. Ha-
KOMUBIIHHCSA 110 3TOMY BOMPOCY ONBLIT A01KeH OBITh HCIOJAb30BAH H R
NaHHoM cayyae. Baku Ha Taxue OOJbLIHE KOJHYECTBA CHKHIKEHHOTO
raaa, MEeTAJIHYECKOH AHCNEPCHH H T. J. €€ HHKOrja He CTPOHJAHCH
‘W OHH JOJKHBL OBITE TIO3TOMY BHNEpPBLIE TPUCNOCOOJEHB K 0cofBIM
VCJAOBHAM pakeTHoro HoMOapAWpOBLIHKA.

OcobenHo 00IWMPHYIO 00JACTE TPeACTABJAAET pazpadoTea HOBRIX
npUBOPOB, KOTOPLIMH JO/KEH ObITb OCHAIIEH PAKeTHBIH Somdapan-
poBLIHK, K TakuyM npudopaym OTHOCATSA VKA34aTedW CKOPOCTH, BRICOTH,
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YCKOPeHHA, NPHOOPLI VIIPABAEHHA. HABHI AL HOHHE @ npHSOpLI, Govdap-
AHPOBOUHBIE NIPUUEIB!, ONTHYECKHE BPpUOOPB 1as HB(’).’IIOJLCH‘Hﬂ H pas-
JAWuHME ApyrHe. Bee 3TH Soprnpudoper H GOPIYHUCTPYMCHTI 0041
OBITH TIPHCIOCOOACHE! K CNEUM(DHUECKAM  VC.TOBHSI M PaKeTHoro Howm-
GApAMPOBILMKA. ’

CTeHaOBLIe HCNBTAHUA B3aMMOAEHCTBH g
ABHTATE A H CaModAerTa

2TH HCUBITAHUA TNPEACTABAAICT HOCACTHIOW CTYICHDL Tiepe] NepBbI-
M TOJETHLIMH MCNBITAaHMAMY, OHM MOJUKHBL TOJATBED ML Oesyipeu-
Hyl padoTV ABMraTeJs, MOJABEPrapLIerocsl A0 CHX TOP TOAbKO CTCH-
JOBBIM HCTIBITAHHAM, B YCAOBHAN VCTAHOBKH BCEX €T0 3MeMEHTUB HA
caModete. [lanee ZOMKHO ObITL NDPOBEPEHO TOUHOE HANDARJICHHSE CHIM
TACM MO OTHOWEHHIO K LeHTPY TAKECTH M UEHTPY JABAECHHS CAMOETA,
uYTOOLI YC1pAHHTL HAPVIIEHHA VCTOWYMBOCTH, 00VCIOBAEHHBIE Henpa-
PHALHBIM HanpaBJAeHHeM CH.Iu 5iPH. BO BpeMa 9THX HCTIRITAHKMEA JeTurK
JOJAEH YKe HMeTb RO3MOKHOCTL NPHBHIKATL K HEKOTOPLIM 0coDeH-
HOCTHM CBOEro HOBOTOQ CAMOJIETA.

PazpaboTKa H HCIBITAHWE CTAPTOBONH VCTAHOBKH

Crapropasg AOPOMKA € DeJNbCOBBIMH HANPABARIOWUMH HJIMHOH B
HECK(WIEKO KHIOMETPOB CPaBHHTEALHO NPOCTOC HHACHEDHNE COOPYIKe-
H{e, HE BblIBHraolllee KakuX~audo ocodux npodsem. Haodopor, pas-
palOTRe CTAPTOBBIX €AaAa30K, HECVILHX TPV3 B HCCKOALKO COT TOHH,
VCROPAK INHX B TEUeHHE KOPO IKOTO BREMEHH CROS JBHMKEHHE 70 TTOAV-
TOPHCA CKOPOCTH 3BVKA M ellle Hodec Pa3ks 3aMeLT0IIHX €50 11608
OTPBIBA CaMOAeTa, AOMLKHO OblTh vieideno ocodoe BHuManue, Ono
JACMKHO ChlTh HATIPABJAEHO B NMeDBVIO Ouepe Ih HA KOHCTPVHDOBAHHE Pa-
KeT ¢ LORJAYUTEABHO BLICOKON MOMHOCIRHY U HA paspadoTky 1o-
JOALCE 4/ CANa30K M TOPMO3HOTO VCTpOicTBa.

[Toanas HANEXKHOCTE CTGPTOBOH ODOKKH ROMKHA ObITh TUIATEAb-
Ho TIpuBeBeda YTeM KaTanmwibTHPOBIMAA ¢ DA3MHUHOH CKOPOLTHEY
MEPTRBIX IPY30OB € BeCOM, PABHAKNM BeCY CaMO.IeTa.

ITpeGHBe B3JeTH M NOCaAKH DOMIAPAHPOBULUKSR

[TpoSHBIe B3eTHl TPOU3BOIATCS ¢ BOIMOXKHD Gogee 1 IWHIIOH 11710-
Lallk1 1IDH MHHUMAJbHOK ropiouell Harpyake. 1lpu B3aere caMoaet
NpUOGPETAeT CKOPOCTh, AOCTATOUHVIO AJA [ADEHHA 33 CHUeT Camoit
KPITKORPEMEHHON padoThl CBOETO PAKETHOTO IRHTATEAN, TPHYCM B OT-
JuUe OT HOPMATBHOTO CTapTa paszder ¢oBepIIaeTes ¢ HOMOUbI CNG-
CTREHHGTO accH. [Tocae KOPOTKOTO NPBIKKA CaMOJICT CHOBA CARUTCH,
CGBEPUIAA, TAKIM OOPA3OM, CBOH TTEPBLIC MOCAAKH, HE OTINTAIOW1ECH
OT HOPMaJbHBLIN T10CATTOK, KOTOPblE A0THHbL OVAVT NDOHIBOINHTHCH B
AanbHedleM, nocjae JadbHUX NodeToB, DTH nposHbe B31CThl JOAKHI
OPCU3RCAXTLCA HA AOCTATOLNO OOMLIOR MI0WAM, UTOOB MOKHO
OBLIO COBEPUINTE MOCAAKY, HE BO3BpPaMlafAch K MecTy cTapra. D10
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EEOOXOAMMO 118 YCTPAHEHA PHCK2, CBA3AHHOTO ¢ MAHEBPJPOBANIHEM
BOMIEM 3EMAH TIPH HEAOCTATCUHO H3YUCHILIX AerHmX Kadeornax ca-
MoclesTa.

IMocag TOro KaK B pesyibTaTe SOABMON0 KOMIHYECTEA TAKHX ONBITOR
OyMeT H3VUEeHO MOBeAEHHE CaMOo.JeTa NPH B3JeTe H 110Cajke, MOXKHO
npa{UPUBATE NPoOHLIE B3AeThl € HECKOALKO OCABLIMM KOJHYECTBOM
FOPIOTET) Ha BBICOTY B HECROABKO COT METPOB, ONHTH-TAKH ¢ NOCIE-
JVIOWHY: TIaHHPOBaHWeM ¥ Tocaakoli. B nponecce aTuxX npodHnix ne-
JETOB IPOBOAMTCA Pery/ipoBKa cTa0WIH3aTOpa, pydaedl W 3JepOHOB,
npoBepsieTcsl YCTOHUHMBOCTD, VIPAEAAEMOCTh H T. A IPH HOPMAaJbHOM
NAAHAPOBAHMY H NOCAIKE < TIOCAJLOUHBIMH NPUCTIOCOOaeHUAMHA. Takum
MyTeM VCTaHaBAMBAeTCH IOBEJEeHHE CAMOJIETd B, BO3AYXe Ha He OUeHh
GOJbWHX BHICOTAX NPH BCeX NOJI0KEHHAX NMOJeTa, H caMoaeT ToIBep-
raeTcst OCTeNleHHOH J0BOIKeE.

Ecan npu Bcex 3THX HCOBITAHHAX CAMOJST HAAHKHO TOIMHHAECTCH
YT PABAHHI0, MOKHO TIEPeRTH K NPOGHBIM B3JeTaM cO CTRPTOROH VCTa-
HOBKHY. TTycTOl caModeT yCTaHABJIUBAETCH HA CTAPTOBBIE CATA3KH, Ka-
TANYILTHPYETCH H TNIPOU3BOANUT MOCATKY.

IMpu yaauHoM HEXOAe 3TOH CepHH HCTBITaHHE MOMHO TepedrH K
IpoBepKe camMosera Ha GOJBIIMX CKOPOCTAX. 3Ty (Pady HCNBITANU
Uedecoodpa3Ho HayaTh ¢ MPOTACOK N0 OUeHb AAHHHOH JOpOAKKe, NPH-
{eM cHauaJaa caMmoJdeT Boodlile He B3JeTaeT, A TOJBKO 110JVYaeT ¢OO0T-
BETCTBVIOILEE VCKODEHHE M 3aTeM ICJABepraercft TODMOMKEHHIO.

DTH JIDOTACKH NOAJMHHHOTO caMoJeTa NIPH CKOPOCTAX CKOJbKCHHs
or 800 go 1800 xwm/uac nNpeAnpHHUMAIOTCH AAF VTOUHEHHA pe3yib-
TATOB MHOTOUMCJAEHHBIX BPOTACOK MogeneH, a HMeHHO: TanJeHUA
HO3]yX4, TEMICPATYP, 43DCHHHAMMMECKHX CHJA, YCTOHUMBOCTH, BHO-
DALMH, BJAMAHHS PEAKTHBHOH CTPYH H T. 1. HCCIeXOBaHHS padoTobl
npuSOpPOE, annapaTypel W B OCOOCHHOCTH C2MOTO DaKeTHOTO IBM-
raTe’ad TOJ BAWAHHEM BLICOKHX VCKOPeHHIl M cKOpocTeil; npoeep-
KH BJIHSAHUS BRICOKHX VCKOPeHHIl H CKOPNCTel Ha aKUMANK aMote1a H
pa3paloTKH COOTBETCTBVIOUIMX 3ALIHTHBIX MeD, HANpHMeD, Cneuliadb-
HBIX cHAeHUIT. B TO ke BpeMsi MMaAOT A0J/KEeH MPHMBBIKATH K cBOeOOpas-
HBIM FIBJAZHHSM, CBSI3dHHBIM € BEICOKHMH YCKODEHHSMH H CKODOCTAMHY,
K TIPHHIATIHAAJIBHO HOBOH IBHTATENbHOH YCTAHOBKE M XK HOROH CXeme
camoaera. :

ITodeTHBIe HCNBITAHHA OOMOApPAHUPOBIUIUKA

IMporoaumele HA 3TOM CTAAMH MOJIETHLIE HCTBITAHHA TIPOHCNOIAT
-CARAVIOIIMM 00pa30oM.

CaMoneT KaTanyJbTHPYETCH CHauaga ¢ He(GOJbILHM, 3aTeM CO BCE
BOSPACTAIOIMM PACX0J0M CTAPTOBOrO TOPIOYEro, MOC/e Yero JABHra-
Teaw JaloT padoTaTh TOKE cHavyajda B TeueHHe HeGOJABIWIOTO, A NMPH TI0-
CJACLYIOUMX HCIIBITAHKSIX BCE BO3PACTANIILTrO NMEepHO1a BpeMeHH. pu
3TOM, PA3y¥MeaTcd, BO3PACTALT AIHHA TPAEKTOPHH NoAbeMa.

ITocae HeKOTOPOro KOJHYECTBA TAKHX HCIBITAHHIL CAMOJET NPUod-
PETAET CKOPOCTh, LPCBBRIIIAIOUIVIO CKOPOCTh, KOTJIA-AMO0 1OCTHTAB-
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WYL Ay YIIHMH CKOPOCTHLIMH CAMOJRTAMM, H NPOHHEKAST HA Clie He
JCCIHUIEYTBIE YeJ0BEeKOM BLICOTLL

(O1HOBPEMEHHO ¢ STHM BO3PACTALT CKOPOCTH CTapra. Haunnaercs.
TakHM 00pa3oM, Haubodlee TPYAHas (haza modeTHLIX UCTILITAHUA, 11pH
KOTOPOA HeOOXOJAHMMO OBAAJCTb OOJIACTHIO, Tje YCA0BMS QoTeTa
CHABHO GTAMYAIOTCA OT BCEro, O CHX NOP H3BECTHOFD M HCILITAHHOTO
JeTHGH NPaKTHKOH.

Tipn npoduuIX MoJeTax raaBHOE BHUMAHME HEOOXOIMMO §V.ICT
VASJAUTh:

aj olbecredeHHI0 BO3MOKHOCTH IIOPMAABHON PASOILI NKAOTA B rep-
METHYCCKOM KabKHe, B VCIOBHANX JOABWIOH BRICOTH, (GGABWOTO VeKOpe-
HAR 1 BLICOKOH TeMIeparyphl; )

3) BAMAHHIO Aa3POAMHAMHMUYECKHMX CHJA HA HECVUIVIO NOBCPXHGCTL U
cucreMy VIIpaBAeHHMA caMoJeTa;

B) NPOBEPKE HArpPeBa B BO3MOMHO DOMBLIEN KOMMNCCTHE MECT Q-
BCPXHOCTH CaMOeTa;

I} COXPAaHEHHI0 YCTOHUMBOCTH M YIPAaB/IICMOCTH IIPH CKOPOCTAX,
MpeBBIIAIIIHX CKOPOCTb 3BVKA, H T. L.

T4 ha3a NOJETHBIX HCTILITAHME ¢ OTpeIedeHileM NaparTeHCTHE
CaMin1eTa MPH BBLICOKHX CKOPOCTAX AOMKEA NIPOBOAHTLCA ¢ O0JbUIOH
OCTOPOAHOCTBIO M C ITOCTETIeHHLIM MTOBBILEHHCM CKOPOCTH, TaK KaK Ha
QUEHL OOJLIINX BHICOTAX, NIPH OYedh MaidhiN ILIGTHOCTAX BO3yxa H
RPH MCKHOURTENbHO BBICOKHX CKOPOCTAX [IOMCTA KAKAAN Hed0ALInan
HEOMMAAHHOCTh MOMET NMPHUBECIM K KaTacTpode, a OCTaBICHHE caMo-
JeT4 ¢ NOMOWLY) NapanioTa NPakTHUECKH HEBO3MOIRHO.

IJTH HCHBITAHHA XAPaKTEPHCTHK JOKHEN [IPOBOIHTLCA BILIOTL 10
CKOpOCTEH, KOTOPBle XOCTUIHYTHL Teeph TOJbKO AP THLICPHHCHHUMH
CHapAAaMH, T. €. NPUOJAHIUTENBHO 10 WeCTUKPATHON CKOPOCTH 3BVKA.

IMocoae 2TOro 3Tana MCNBTAHUS 2aBEPLIAKITCA  HCIILITATEALHLIMU
ROJETAMH /S NIPOBEPKH JeTHLIX KauectR. CHauala onperensiloTcs
OCLUHLIC TPOCTHIE 3JEMEHTLE JeTHBIX KAYeCTR: CKOPOCTH cTapTa, AJAHHA
CTapTa, AJAUHA Tipodera IpH NocajKe, JeTHLIE KAUuecTBa NpH NMolbeMe,
pacxol roplwuero M T. 4. 3aTeM ONpeledsloTcd MakcuMaJbHasg CKO-
POSTEH, TOTOJOK U MAXCHMAABHAS BadiICCTh. TaK KaK 3TH TPH NTpelelb-
Hble BEJHUYHHBI CBA2AHLI OJHA C JAPYTOH, OHM MOTYT B CJvuae HaAo00-
HOCTH CGIPEIeJNAThCA M3 KamI0ro noJeTa.

TlpH MOBEIOIEHHH CKODOCTH OT BEJIMUYHHBI, Ve ZTOCTHIHYTOH Iipu
nMoJgeTax Jisd HCHBLITAHHA XapaKTepHCTHK, 10 MAaKCHMAJAbHOH CKOPOCTH
caeayeT NpeKiIe BCerod BHUMATEJIbHEHIIMM 00pasoM CJeJHTh 3a pac-
IpeeAeHHeM TeMIIEPATYP HA BCEX OMBIBAEMbBIX TIOTOKOM BHENIHHX IO~
BEOXHOCTAX € MOMOIUBI0 pPa3BeTBINHOH CHOTEMBl JIMCTAHIIHGHHEDBIX
TepmoMeTpor, LHeab 3THX HABAOACHHE COCTOMT B TOM, 4TOGBI CBOERpE-
MCHHO OOHADVEHTE NpeBLIIEHHE JI0NVCTEMBIX DPENeaos HArpera of
TPCHHA H Hailopa BO3AVXA.

UpeaMepHbit HArpes, B OCO0EHHOCTH TAKKMX BAICTVIAIOUINX 1aCTeH,
KK 2A0CTPEHHBIT HOC §1o32els:a, OCTpas nepelHad KPOsKA KPbLIbEB
U T. A., 0COOEHHO ONACEH B CBA3Y € rey, UTO MaaeHllIne NPU3HAKH pac-
NIaBAeHHA UJIH JpVrod nogodHoH agedopMayHH 3THX TUlATe]bHO
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BBIITOMHEHHBIX KPHTHYECKHX YYACTKOB IOBEPXHOCTH, a CAEA0BATEARHO,
‘WX TIPHTYILIEHHE TIPHBEAYT K MICHOBEHHOMY OrpPOMHOMY BO3pacTaHHK)
JAMHAMHYECKOM TeMNeparypbl CHAauyaJla B CAMOM MeCTe TIPHTYIJEHHS, A
3aTe€M B NOCJeAVIOUHX, HAYHHAIOIHKX TIJIABHTLCS YYACTKAX, B peavib-
TATE YETO CAMOJET MOMET Yepe3 OYeHb KOPOTKOE BpeMd BOCIJAaMe-
HHTBCH.

Ecau npu npoOHbIX NOJeTax yAaacTcs He3apapuitHo JTOCTHTHYTh
ckopocth 7000 M/cek, Bricothl 150 KM ¥ AaieHoCcTH nogera 40 000 kM,
NPEACTAPIAIOIHX OXMHAAEMBIE TIpefe/bHble JeTHblE KAUeCTBa, TO TO-
JIeTHble HCTILITAHHA MOMXHO OveT CYHTATh 3AKOHYEHHLIMH.

Hapurauus paketrHoro SoM0apaAupoOBILIIKA

Crenyrowe BaMHOH cTajueit padoThl ABJAETCA HABMTALHWA 110 Ne-
JeHrupyiouemy npudopy, odecneyHBaiolleMy TOYHOE OIpeleieHHe
32MEHTCR TPAEKTOPHH OOMOAPAUNOBUIIIKA NOCAS NMPEKpAlleHHs pa-
OOTBI PAKETHOTO ABHraTeds, a, Cl1eJ0BaTeNbHO, AAKIeMY BO3MOXKHOCTh
NPHHATH MepLl K HCTIPABJeHHIo Kypca. KpoMe Toro, HaBHraiua odecre-
YMBAET TOUHLIH pacyeT MOMeHTa 60MOOMETAHHA.

ToeUHOGCTL NeJdeHr HpOBAHKA JOJiHA OBITH HPOBEPeHa HA MHOTOYHL-
JeHHLIX IpOOHBIX MOJEeTaX, TAK KAK OT TOYHOCTH H OBICTPOTHI padoTni
npudopa 3aBHUCHUT YCIIeX HANa deHH .

[TpobHoe DomMBoMeTaHHE

3Ta nocaeaHad craaus padoT MO HCCAeAOBAHHMIO M yCOBEpUIEH-
CTBOBAHHIO PaKeTHOro 6oMO0apAHMpOBIUMKA AO/KHA JAaTh TPaKTHUe-
CXOe MOATBEKACHHE Pe3yJLTATOB TIpeABAPHTEILHBIX TCOPETHUECKUX
padoT, KACAILNXCA ABJESHWH IIPH NMageniy OOMOBI M VIAPE ee 0 3eMI.

Has onpededeHus NoJOKeRds TOYKH NaaeHus 00MOLI MO QTHOMIe-
HHK K TOUKe cOpachlBaHMA OKeaHH 3eMHOTO ulapa TpeiACTaBiASIOT A0-
CTaTCGYHO OOWIMPHBIA ONBITHLIN noauron. MayueHie vaapa domowm o
TBEPAYIO 3€MHYIO TOBEPXHOCTh NPEACTABAT 00OJEE TPYIAHVIO 3alady,
TAK KAK A8 3TOTO HeoOXOJIHMBL OUeHb (OAbIIHe HeHACCJCHHBIE TIN0-
anp .

OxHaxe AA% 3TOM UeJH AOCTATOYHO OVAET HPOH3BECTH HECKOILKO
OTLITOR § APKTHYECKHUX CTPaHaX, B HeoOHTaeMblX NV THHAX H/IH B €0O0-
CTBEHHEIX VKPENAeHHhiX paloHax.
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YCJIOBHBIE OBO3HAYEHUSA

4 — 1ANLHOCTL [M; KM], CKOpoOCTh 3BYKa [M'cek]
@’ — KPHTIMeCKAs CKOPOCTL 3BYKA (HAMPHMep B KPHTHTECKOM CCUEHIH cOmna)
[a'cex]
b — yckopente [ cex]
b, — HOpMaabloe ¥ycKopeHne [x/cex?]
by — TaHTeRUHANbHOE YCKOpeHHe [M/cex?]
C — neilcTRITENBHAR CKOPOCTL MCTEdeHHA [M/cek]
max — MAKCIIMaAbHag CKOPOCTb HCTEYEHHS NPOAYKTOR Cropanna [m'cek]
€y, — TeopeTiueCcKaR HAUBLICINAA CKOPOCTh HCTEYEHHA BHIXAOUNLIX Ta30B [M/cek)
C,, — CKOpOCTb TIPOAYKTOB CrOPaHHA B BLIXOAHOM CEHEHils Comaa [M/cek]
Cy — wanGonee BEPOATHAA CKOPOCTh MONEKYN BO3LYXA NEPEA ¥AAPOM O CTCHKY
[M/cex]
Cp — nanfonee BepoaTHay CKOPOCTB MOJEKYA BO3AYXa Npil ithodyanox orpa-

KEAHH OT CTeHKH [Mycek|
¢, — KO3(QIUHEHT NOADBEeMHOH cHAbl

C

¥
Cyu—-Ha‘]a.flebIPi KO:—)CD][IJ,PIGHT NOABEMHOH CHABL
Cy — MAKCHMAJIbHBI KOBCDHLIHGHT MOABEMHOH CHJIBL
mdx

Cy. - KOE(tJI[IJ.HeHT NOLBEMHOH CHABL Kpblia
F

€y, — KOa(HUNEnT N0GOBOr0 CONPOTHBAEHNA

€y, — COCTAaBAAWWAA TPEHHE KOIPHILMEHTA N0GOBOr0 CONPOTHBACHIH
¢ — KO3(UUMNEHT TPeHHS, OTHeCeHHBIH K BHeIIHed NOBePXHOCTH

€, — YAENBHAA TennoOeMKOCTh NPH NOCTOAHHOM ofbeMe [Kkaa/kr rpaa)

e, — TPaHCJSUHOMHZA COCTABAAIOWAR YASALLOH TENA0eMKOCTI NPH NacToaH-
trans
HoMm ofbeMe [Kkan/kr rpan]
€, — POTAWIIOHHAR COCTABAAWIMIAS YAEeNbHOH TelIoeMKOCTH npH TOCTOSHHOM
rot

obbeme [kkan kr rpaxn)

Cy -- HllﬁpallHOHHﬂﬂ COCTaBAAKOMIAA y,ue.ubuoﬁ TEMJAGCMKOCTH NPH TTOCTOAHHOM
st

obbeme [kkan/xr rpan]
d — ToativEA CTEHKH, Kaaubp, nuamerp [wm]
d,, — AHaMeTp BLIXOAHOIO CEYEHHA COMNta [M]

d’ — ZuaMeTp KpPHTHYECKOrO CedeHHs COMNd
f ~ nuowaar nonepedHoro cededns [M2]
f — naowaie BHIXOZHOrG CeueHHa conaa [M?]
g — VCKOPeHie CHAbl THKEeCTH [M/cex?]
h— aatHa 60oMOBI [M] '
hy — HanMeHbIlaa TOJIMHHA CA08 CMa3kH [M]
igy — PMEPNEHAUKYNAPHBIH K MOBEPXHOCTH HMIY1uC DPAMOTO YA4Dd MOIEKY.T,
BCTPedalpulixca € ennHuueH [NOBepXHOCTH NAACTHHKH B MIHNILY BPeMeHH

[xr/%?]
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iop — MePREHAHK Y AAPHLIH K MOBEPXHOCTH HMTVALC OGPATHOIO YAapa Moaekys,
BCTPETAIOWNICA ¢ ednitiueil MOBepXHOCTH NJACTHHKIE B € MIHHLY BPCMCHH
(xr; M%)
{- — MapanienbHbli JOBEPXHOCTH HM{IVALC MOJEKYA BO3IY XA, BCTPEYMIOULIIXCA
-
€ eAltHHUed MOBEPXHOCTH NAACTHHKIL B €AHHHUY BpesieHH [Kr ]

| — napua csoéonﬂoro npofera Moexya [M]
m — macca [kr cex®m]

P — AaBJeHHe BO3AVXaA, JBJIEHie ra3os, aasieHne [Kr'u?]
p, — BHELIHEEe 14BAcHIle CTOXOHHOro Bosavxa [kr/a?|
P, —HAYaAbHOE AaBJeHIE, MABACHIE B KaMepe CTOPANMSA, AaBAeHIe HCOOABIAK-
HOro rada [Kr s?
P, — A3BAeHNE B BLIXOAHOM CCUCHHH COML [Mm¥]
q — AHHAMiTNecKoe RaBaeHuc [kr/m?), notox Ttenda [kkaa/m? cek]
T — paaMyC KPHBISHL FOPH3OHTAABHOH KPHBOH NMOBOPOTa [M; K]
$—nyTh, npoiigennkiit camoaeTom [M; Ku|
S; — AAnHa pasdera (cTapta) |M; K|
So— IJHHA FH4CTKA TPREKTOPHN, NPOXOANNOCO IO HHEPUHH TI0CAe CT4pTa H
A0 Hadana aKTHBHOTO ¥4YacTKa |M; K]
$, — BANHA AKTUBHOIO YYACTKA TPAGKTOPHIL TOABLEMA [M; KM]
Sy — AJHHA TPAEKTOPIH ILAAHRPOBANNA CO CBEPX3BYKOBOH CKOpoCTLIo [M; EM]
$5 — DJIHA TPAEKTOPNHI MAAHHPOBAHNA € A03BYKOBOH CKOpocThio [M; kM|
S, — LAHHA TPaeKTOPMI NOBOPOTA |M; KM]
t — Bpema [cek.), Xopaa KPbidil, WAPHHA 101032 [em]
t; -- TeMnepaTypa narpeBaemoll NoBepXNOCTH (CTenkn), OMhiBaSMof naamenem
[rpan]
t, — TeMIepatypa OXJAAKAACMOA TOBEPKHOCTH {CTEHKN), OMLIBACMONR [NAMCHEN
[rpax]
V — ckopoctb noaeta [m/cek]
W — BEKTOp CKOPOCTH [M'CeK]
V, —abcon0THas CxopocTh [u cex]
Vy — HavaabHaA cKopocTh noaeta [s/cex)|
V. — CKOPOCTH TOYKH 3eMHOro Wapa [Mfcek]
Vg, — CKOPOCTs N10.JeTa B HaYajte AVOH MOBOPOTA [m/cex]
V,, — CKOPOCTb [OJAETA B KOHUEC AYTH 110BOpOTa [M/Cex
w, A
W — maapHocTh GomOoMeTaRIIT [M; kM)
Wo — BEPOATHOE paccensaiie npn HombomeranHn [km]
Z — cpejHAn TAKTHYECKAA MAOTHOCTL Pa3Py WHTEABHOA sueprmir npn Gombo-
METAHHI L0 J0anH [KKaa/Kkv?]
A — mopbemHan cuna [k1), MexaHwecknit sxeusatent Tensa [1 427 wrax ki)
B — 6omBoBan narpyaka [Kr]
€ — cuna Kopuoaica [xr]
L — sHeprua aunccounaiut [Kxkan/xr)
E —rennora peakmini TonamBa, BHICWAf TENAOTBOPHad CuocoOmoCTh, obulee
H
coaepxatile spepruit [KKaa/Kr]
E, — o6benHan Kouuentpauud sneptuu (¥AeabHasd oOGbeMmuan 3Heprus) [kxan/a]
Ep —oameprug moaekya BO3AYXa NpH o6GpATHOM YAape Ha eAHHUUY MOBepx-
HOCTH B eAHHKIY BpeseHn [xkxan/M? cex)
F,, ~— Heprna, cOOGLIEHHAN OTPaXEHHBIMH MOJEKYAaMu creHxe [kkaa/m® cek]

E, —sueprua mosexya soaiyxa NPH MPAMOM ¥AAPE HR edNHHHY NOBEPXHOCTH
B eanumly Bpesmern [kxan»? cex]
F — asponuHamiueckas Hecymas noBepxuocTn [m?
Fg — necyman noBepxHocTh kpuida [¥*]
Fp — Hecywas moBepxHoCTh (uo321%a [M7]
G — eec [xr)
Gy — HawaabHSH Bec [®r)
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G; - BCC cavoacia TMOCAE IICNOALIOBARNA TOWANBY HA TIOJAET B APAMOM 13-
upasaennn [kr]

Gy — Bec cavonera neoc.ae copacwBanng 6omo [xr]
G, — nycToil Bec camo.neTa [Kr]

G, — cTapTOBLIA Bec cayojerta [Kr]

G, —- HavaiabHblil cTapTOBHIA BecC [Ki|

1 — BLIcoTa moneta [M; Km]

J — Tensocozepwanie [kkaa kr], uMuoyasc [kreek]

Jy -~ TenaocoaepikaHile B CMOKOHHOM COCTOAHIN, B KaMEpe cropaHis. B Ha-
44IbHOM COCTOSAHIM [KKa.i/kr]

J — nunyauc B BoIXORHOM ceueHI [Krcek]

K — K03(i1uieHT AOCTOHHCTBA PEAKTHBHOrO ToMMiBa[ — |
M — nouiekyaspHblii Bec [—|
P - jeficTBuTe/bHaA T41a, HArPY3Ka HA CKOJbB3SILYIO MOBEPXHOCTb [Kr]
P’ — ,cBoGoanas® Tara mo AnHamomeTpy [kr)
Q — koangecTBo Temnaa [Kxaa/kr)
R — jnanBiayanbHas ra3osasd NocTosiHHag [M rpaa), paguyc 3emHoro wapa [u]
Re — uncio Peitnoasaca [—)
R;, — BuyTpeHHas tenaora ucnapeans npn 0° K [kkax/kr]
T — remnepatypa [° K], cuaa mepunn [1*Anam6epa [kr]
Ty — HagaabHag TemnepaTypa, TemmepaTypa KaMmephi CropaHis, TeMOEpPATY pa
npi nokoc [° K]
T,, — Temneparypa B BhIXOAHOM cedeHitn conaa [° K]
T; — remmepatypa yMoaekya BO31yxa nmepeld yaapom o ctenky [° K]
T, — TemmepaTypa OBEPXIOCTII CTCHKI, HCMWTHIBaOWeEl YAapbl MOJAEKYI
Bosayxa [° K]
Tp - TeMOepaTypa MOJEKYA BO31vXd nocac vaapa o crenky [© K]
U -- BHYTpPeHHsIR 3Heprig [Kkaa'sr]
V-— yAeJAuHbIH 06beM rasa [ Kr)
Vg — 06bem Kamepbl cropaHus [m3
W — conpoTiBieHHne (Kr]
W’ — COMPOTHBJAEHHE MO N3MEpeHinyM B a3poaltHamiyeckoit Tpy6e [kr)
Z — obutee KO1it4eCTBO 3nepriul, cOpoweHHoft ma uean [kkan]
@ — VroJ ataku [rpa.t], Kos(iiwienT akxomomauun [—]
o, — yroda arakii (BCTpPeui) CAMOIO IePEIHEro 3JIeMEHTa KPHBOH MOBCPXHOCTH
7 — yneabHulit Bec [Kr w3)
v’ — YACJAbHbIH BEC raza mpH KPHTHYECKOH CKOpoOCTIt [Kr/?)
Yo — VAeJbHblI{l BeC rasa B COCTOMHII TOKOA i1 BOAN3I 38MHOH MOBEPXHO-
cTit [Kr m3)
¢ —KoDuenT naannpoBami [—], wicAeHHBLIT  3KCUEHTPHCHTET  3a4a1M1C3
Kennnepa [—]
€, ~ ONTuyecknH kosduuwieHt aygenorisouedin [—]
& — azumyTagabipli yroa (nytesolf yroa) [rpax.]
7 — BA3KOCTb [KI cek/m2)
N, — BHEWHH k. 0. 1. [—]
Yp - - K. m. A conaa [-]
% — BuyTpenuui K. m 1. [—]
% — K. M. A, Kamephl cropauus [—)
%y — TepMnuecknit k. n g [~—]
% — OOKasaTenb ajunabarhl [—]
% — cpeanuil Mokasateab agnadatul [—]
* — KOI(UAHENT TENJAOMPOBOANOCTH [KKaa/M uac rpai]
g — KosduuneHt tpenna [—]
o — 1170THOCTDL [Kr cek? nd), palnye Tpaektopuy [M]

16% 243



£ -- CEKYHJHad Macla Fasa, BCTPeYawiUancs C €iHHILeH NOBepXHOCTHL nja-
CTHHEI [Kr cex m3)
£ — MAOTHOCTDL T43a B BLIXOAHOM CedeHHIl colaa [Kr cex?/mi]
B, — MJOTHOCTE Ta33a B Kamepe CPOPAHIA B HAYATBHOM COCTOAHIM, B COCTOA-
Hull nokoa [kr cex?/sd)
¢ — NPOYHOCTD, HATIPAXKEHHe {KT ¢M%), Yroa nosopora [Fpai.]
T — QapanjeibHOe CTeHKaM HAaMpMieHile TPeHiA BO3AyXa [kr/m?
@ — HakJoH TpaeKkTopHil frpax.]
® — YLA0Bag CKOPOCTL { 1/cek)
A—ppupaweHite BeAUYHHE [—]
8 — xapakTepHCcTHYECKaa Temmepatypa Bo30ymieHus BHOPAlHI razoBoi Mo-
aexyau [¢ K]



CH/I

NEPEYEHb AJIPECATOR

. Hayunoe pyxosoacteo FIA

. Hayunoe pyrosoacteo FIV

. ZWB (LeHTpaabHBIH VIOJHOMOUEHHBIH 110 BOODYXEHHIO)

. Munucreperso asuauvid. [aBHO® KOMaHAOBAHUE BO3AYIUHBIX

. Muuuerepcrso arnanmu RLM GL/C-E, navanvaux

. Munucrepcrso apnaunn RLM GL'C-E 21II

. RRK Texuuueckas ciayxba, OTJAeJ YCOBEPIIEHCTBOBANHS

. RRK Texnuueckas caymda, OTAEN YCOBEPIUEHCTBOBAHUSA

. Orgex soopyxenusn CC, renepan I'eprHep

. Orgen BoopyKeHHs apMHH, reHepan [dopubeprep

. Otpen BOOPYXZHUA apMHH

.HVA Tleenemwonie, gokrop ¢hoH-Bpayn

. HVATleenemionne, xoxrop Iepmann

. TepManckas BOEHHO-BO3AYILHAA aKageMHsd

. Lrabunan 6oepas sckaapuaes 200, THrennyc

. AVA Ternuren, npody. Beryy

. AlA npod. 3eeranpA

. epMancK4il MHCTUTYT OaaHepusma Alinpudr, npod. Teopruu
. TepMaHCckHI WHCTHUTYT naaHepuama Z. B.

. FepMancku#i MHCTMTYT RaaHepHama Z. B.

. lepmanckuit uucTHTYT naatepuama T2

. TepMaHCKHA WHCTHTYT IaaHepuzma T2

23.

DVL(Tepmanckuii BO3IVIIHO-HCITBITATEIbHBI HHCTHTYT). Afd-

aepcrody, WS

24,

DVL(TCepManckuil BO3AVUIHO-HCTILITATEABHLIE HMHCTHTYT, AX-

aeperod HHCTHTYT). Inst. .

25.

LVA (ARHauMOHHBI WCCde OBATENLCKUH HHCTHTVT), Dpays-

IBEHT, CEKpeTapHaT
26.LFM Mionxen

27.
28.
29.
30.
31.
32.

AW

LFM Bena, noxrop Jlnnmum

FGZ lltvrrapt, npod. Mazgeavar

FKFZ Wrvrrapt

E —nvuxt Pexaun

E—nvaxT ITeenemion e

TAL(MTabopatopusa Tenepaasuoro mrada) Toros, npod. Hlap-
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33.TAL loroe, npod. Xoabdesibaep

34
35
oepr

36.
37.
38.
39.
40.
41.
42.

THHT

43.
44,
45.
46.
47.
48.
49,
Bl
51.
52,
53.
4.
35.
56,

.KWI (Kafizep Buabreaom uncturyt) I'erunren, npod. [panaran
AW (Kafizep Buaereany uncrutyrt) bepauH, npod. [ensen-

FHCTHTYT TonauBa H cMa304HbIX Matepuaaos, Ctpaccdypr
Breicuiee Texnuueckoe yudauine. [pau, npod. dereprodep
Briciiee TexHHUeckoe yuHaniie. Bena, npod. Puxrep
Boicmiee texnuueckoe vunanwe. Bena, npod. Ulpenk

Breicmiee TexHuyeckoe yunanuwe. Bena, npod. Kyda

Boicmiee texHuueckoe yudauuie. Hpesien, npod. Jlkcr
Bhoiciee TexHWueckoe yumavwe. Bpaynwsedir, npod. IHaux-

Beicwee Texuuueckoe yuuadue. Bepaun, npod. lodd
Briciiee TexHHueckoe yuWadule. Bepaud, npod. Tpuduur
Bricuiee TexHHueckoe yunaile. Bepiaud, npod. Perunrep
Buicwee Texnuueckoe yuuaduie. I'annoeep, npod. [Ipsaamb
Bricuree TexHHueckoe yuuauuie. Japmmragr, npod. Hlofdean
Briciree Texuuueckoe yumniuuie. Ltytrapr, npod. Betepka
Yuupepcuter ®pavkypr-ua-Maiine, npog. Uymaxep
¥uupepcuteT Mapdypr, npod. 0ctu

dupma XelHkep, npod. XeHHKeab

Pupma XeliHKeab

Pupma Pokxe-Byav, npod. TaHk

Pupma Poxke-Bvabdg

Pupma Meccepmmutr, Ipod. MecceperuMurr

Pupma MeccepwMuTT

. ®upva Hopuwe. INpod. loprbe

. dupma JopHre

. ®upwma Oukepe. llpod. Moxep

Pupwma lOakrepe

. ®upma Apajno

. bupma dPuzeaep

. dupma Baom u Poce

. ®dupma XeHmean

. bupma R.M. W,

. ®upma BanwsTep. lpod. BaarTtep

. dupwma Jluuge. lpod. Slunne

. upma Xeiaauar. Joxrop Xe#tnauar

. upma Papnyerana. Depaun

. ®upva PainMeranr. VHATepmoce

+ 100—Peseps.



COOEP)XAHUE

Or peaaktopa . . . o« . . . . . c e e e
Ilpeaucaosue asropos . . . - . . . e e
I O6wue cooGpaxennsa . . - .« . .« . . . . .
II. Camocter . . . e e e

1 Oco6em{ocm paKeTHoro mzura‘re.m [ .

2. HeilcTBHTEbIIast CKOPOCTb HCTEUEHHS pm\emoxo uaurare;m
3. OcolennocTu camojieta . . - . .
4. A3poaMHAMHYECKOE K3aYecTBO caMo.1eTa .

{Il. Crapt n moabeM . . . - - . .« .0 L.
1. Yckopeune camoaera . - e e
2. Crapt ¢ MOMOLbIO KaTanyaeTel . . . . .
3. Tpaektopusi noabema . .

IV. Mnanuposaune u nocaaka . - . . . . . .
L. TpaekTtopms ILTaHNPOBAIINSA CO CBEPX3BYKOSOIl LKOPOCTHIO .

2. TpaekToplif MIaHHPOBAINIA C J03BYKOROH CKODOCTBIO H nocanxa

V. BomGomeranne . . e e

1. Pasanuubie BIAH 601\16omeraunﬂ . e
2. TpaekTtopusi mageunust Gombut . -« . .
3. Baaucriika 6umM6oMeTtaHust . .« . . . .

VI. Pasauunbie BHAB BO3AYLIHOTO HAMAAEHHST . - . . .« « .
. OcHOBEBle BHABI HAMafeHus . . . . . . . .« .

I BO3BpawenneM B HCXOAHLIH MYHKT

YaCTHYHLIM MOBOPOTOM H OMOPHBIM ﬂy}'hTOM .

W o

BoMmGomeranne no C(‘Cpe,'.lOTC'{eHHOP[ uemt ¢ ocTaBIeHeM (ou(a[‘,m-

BoM6Gomeramie no cocpeAoTOYEHHOI 1eail ¢ 3TOPHYHBIM  Pa3roHOM

. BoMfGoMeTaHiie N0 COCPeAOTOYEGHHOM LEj M C BTOPHUHBIM pPa3rOHOM,

Cip.

10
I
18
38

82
G0

122
128
138
157
175
180

181

. &

posluHKka . . . R
5. Bom6oMeTaHie nmo nnomazm c Boaepamemlew B ucxo;uu,m NVHKT . .
6. BoMGoMeTaHue MO MOMAIH € YaCTHYHLIM IIOBODOTOM 11 ¢ OMoOpHLIM
OYHKTOM . . . . . . . N
7. BomﬁomeTanne no n:[ouxazm c anrnnom BIM OMOpPHBLIM II\HKTO\{ o
8. bomMCoMmeTaHHe MO 1M0UWIAAH C KPYTrOCRETHBHIM nepeneToxi e
9. OueHKa pa3,JHYHLIX BHAOB HAaMaieHHsd . - e ..
VIL [Mporpamma gaabheiunx pabor . - . . . - . . .« . . .
Jlutepatypa . . . - . .« .0« 4 4. .
YcoBHBIE OBO3NAUEHHA . .« o o « o o+t . .. L

[Tencuedy aZpecaToB « . o« - o « o . .. .



Pepakrop nnmeHep-noaxosmik fosasenxo C. M,
Texnusecknit pepakrop Coaomonur P. 1 Koppextop Hearnosa A. Il

T 1222 Haa, N 496c, O6bem 15l 0 3,45 Bra. I 0m.oa 3akas Ne 1180

ileHTpa;IbHaﬁ Tlll'}a;‘pa:(l)ﬂﬂ MBC CCCP umesn K. E. Bopoutwaoza



o s
s Rt e

R




	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_001.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_002.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_003.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_004.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_005.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_006.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_007.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_008.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_009.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_010.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_011.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_012.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_013.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_014.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_015.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_016.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_017.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_018.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_019.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_020.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_021.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_022.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_023.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_024.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_025.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_026.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_027.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_028.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_029.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_030.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_031.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_032.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_033.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_034.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_035.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_036.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_037.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_038.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_039.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_040.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_041.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_042.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_043.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_044.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_045.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_046.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_047.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_048.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_049.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_050.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_051.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_052.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_053.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_054.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_055.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_056.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_057.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_058.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_059.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_060.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_061.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_062.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_063.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_064.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_065.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_066.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_067.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_068.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_069.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_070.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_071.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_072.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_073.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_074.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_075.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_076.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_077.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_078.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_079.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_080.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_081.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_082.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_083.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_084.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_085.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_086.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_087.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_088.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_089.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_090.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_091.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_092.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_093.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_094.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_095.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_096.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_097.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_098.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_099.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_100.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_101.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_102.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_103.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_104.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_105.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_106.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_107.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_108.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_109.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_110.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_111.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_112.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_113.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_114.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_115.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_116.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_117.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_118.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_119.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_120.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_121.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_122.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_123.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_124.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_125.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_126.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_127.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_128.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_129.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_130.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_131.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_132.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_133.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_134.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_135.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_136.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_137.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_138.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_139.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_140.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_141.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_142.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_143.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_144.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_145.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_146.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_147.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_148.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_149.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_150.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_151.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_152.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_153.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_154.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_155.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_156.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_157.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_158.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_159.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_160.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_161.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_162.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_163.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_164.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_165.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_166.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_167.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_168.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_169.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_170.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_171.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_172.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_173.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_174.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_175.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_176.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_177.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_178.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_179.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_180.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_181.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_182.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_183.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_184.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_185.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_186.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_187.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_188.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_189.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_190.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_191.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_192.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_193.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_194.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_195.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_196.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_197.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_198.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_199.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_200.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_201.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_202.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_203.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_204.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_205.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_206.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_207.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_208.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_209.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_210.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_211.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_212.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_213.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_214.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_215.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_216.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_217.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_218.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_219.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_220.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_221.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_222.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_223.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_224.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_225.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_226.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_227.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_228.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_229.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_230.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_231.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_232.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_233.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_234.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_235.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_236.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_237.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_238.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_239.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_240.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_241.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_242.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_243.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_244.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_245.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_246.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_247.tif
	Zenger_Bredt_Dal'nij_bombardirovshchik_s_raketnym_dvigatelem_1946_Seite_248.tif

