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A. A, HMABPOB

TEOPHA NONETA
W MUAOTHPOBAHHA CAMOJIETA

H3AATENBCTBO JOCAAD
Mocksa— 1959




Hacrosiuee noco6Gue cocTaBjieHO B COOTBETCTBHH C
nporpaMMmoil aspokJayGoB MO TEOPHH MoJjeTra H NUAOTHPO-
BaHUSl BUHTOBBIX CaMOJeTOB. B KHHre Takxke KpaTKo H3Ja-
raercsi TeOpUSl IMoJsieTa M TNHJIOTHPOBAHHSI PeaKTHBHHIX
uctpebureneld. ABTOp yues KpUTHUECKHe 3aMEUaHHs JIeTHO-
negarorHyeckoro CocTaBa a’pokjay6oB, a TaKke Mpecchl
M0 MNpeAbIAYUIEeMY H30aHUI0 KHHIH. .

Ilpu Hanucauum noco6us aBTOP CTPEMMJCS CHAENAThb
€ro [JOCTYNMHBIM [AJis CAMOCTOSITENBHOTO H3yueHHs KypcaH-
TaMH ¥ MOJIOAbIMH TMHJOTAMH. ABTOpP Takke CTapajcs Mo
BO3MOXKHOCTH CXaTb 4 OGJErydTb Martepuasn H, Kpome
TOro, YAEJIWJ MHOrO BHHMAHHsS NOCTPOEHHIO KHUTH H Me-
TOJHMKE H3JI0XKEHHS.

Ilpu Hanucauuu nocoGust GbLI HCMOJB30BaH MaTepHal
KHHF 1o a’poauHamuke camosera B. C. [lbiwHoBa,
H. B. Ocrocnasckoro, B. ®. Bomoruukosa, B. T. Topo-
wenxo, Il. M. lllupmMaHoBa, no 3KcIepuMeHTaJbHOH aspo-
puHamuke — B. H. IOpbesa, H. A, 3akca, A. K. Mapru-
HOBA, 10 as’poAMHaMHuKe Goabwux ckopocreir — §1. M. Jle-
BUHCOHa, a Takke obHLHAJbHblE H3[1aHHA 10 a’pOAHHA-
MHKe camoJjeroB §Ik-18, §Ik-11 u Mur-156uc u MmertogHue-
CKHEe YyKa3aHHs N0 NUJIOTHPOBAHHIO 3THX CAMOJIETOB.

VMaparenbcTBO u aBTOp npocAT uMTaTeseli BCe KPHTH-
YecKMe 3aMeuaHHd M TNOXeJaHHs Hanpas/sTh MO ajapecy:
Mocksa, B-66, Hoso-Psasanckas ya., mom 26, Maparens-
cteo JJOCAAQD.



BBEOLEHHUE

Teopuio mosiera U NMUJIOTHPOBAHHS caMoJjeTa paccMmar-
puBaer a’poJHHAaMHKa® —HayKa O 3aKOHax JBHXKe-
HHSl BO3AyXa M CHJIaX, BO3HHUKAWOIIUX NPH BO3AeHCTBUH
BO31YIIHOrO NOTOKa Ha Teja. A’pofiHHAMHKa pasnesser-
Cs HAa TeopeTHYecKYlo, SKCMepUMeHTaNbHYI0 U NPHKJAALHYIO.

TeopernuecKas a3pogHUHAaMHKA, OCHOBbIBA-
SCb Ha 3aKoHaxX (U3HKH, BLIBOLUT OCHOBHbIe 3aKOHbLI JIBHU-
XeHHs BO3JyXa H ero BO3JeHCTBHS Ha Teja.

DKcnmepuMeHTaJbHas a’pogHHAaMHUKaE H3Y-
yaeT NBHIKEHHe BO3JyXa M ero CHUJI0BOe MeHCTBUE HA TeJaa
ONBLITHEIM TyTeM (3KCNepUMEeHTaJbHbBIM) NpH MOMOLLU Clie-
I{Ha/bHbIX NPHOOPOB B adpOogMHAMHYeCKHX JabopaTopHsxX
HJIH TIyTeM HCCJAeJOBAHHH HENOCPeNCTBeHHO B INoJere. B
nocJaegHeM cJjydae HCC/JAeJOBaHHS Ha3bIBAIOTCSl JETHBIMH
HCTIbITAHUSIMHU.

Heo6xoanuMo oTMeTHTh, UTO TaKoe JesqeHHe a3pOAHHA-
MHKH Ha TeOPeTHUYECKYI0 W IKCIEepPHMEHTAJbHYIO fBJSETCSH
[0 HeKOTOpOH cTelleHH YCJAOBHBIM BCJELCTBHe TeCHOH HX
B3aUMOCBSI3d B COBPEMEHHbIX Hay4YHBIX HCCJe10BAHUAX.

IlpuknanHass aspoOAHHAMHUKA, NOAb3YsICh [AaH-
HBIMH TeOpeTH4ecKOH W 3KclepHMeHTaabHOH a3pogUHAMHU-
K4, pa3pabaTbiBaeT TEOPHIO Kpblla, TEOPHIO BO3YIUHOTO
BUHTA, TEOPHIO MOJleTa caMmoJeTa M JAPYTHX JeTaTeJbHbIX
annapatoB W CO3[aeT MeTOAbl HX a3pONHHAMHUYECKOTro pac-
yera, KOHCTPYHpPOBAHHSI H JeTHbIX HcnbiTauui. [lpuknan-
Has aspojMHAMHUKa [eTajbHO OOGbsICHSeT NOoBeleHHe caMo-
JleTa BO BCeX CJyYasiX ABHXKEHHMS U YUYHT JeTUHKa, Kak Ha-
J0 yOpaBJsTb 3TOH MAaILHHOH.

B co3zanuu u pasBUTHH a3pOJHHAMHKH GOJBIIYIO DPOJb

* OT rpeyeckHX CJIOB «asp» — BO3AYX H «JHHAMHC» — CHJA.



ChIrpaJjy oreyecTBeHHble yueHble. OCHOBLI 3TOH HayKu GbliH
3ajJloykeHn B Halme#l crpaHe pa6oramu M. B. JloMouocosa
H IPYTHX BBIIAIOLIHXCS YYEHBIX.

Benuxknii pycckuii yuenmii axagemux M. B. JlomoHnocos
(1711—1765) ycnemHo paspabaTeiBajg KHHETHYECKYIO Teo-
PHIO Ta30B U HauaJ fesaarh ONBITH B 06JaCTH, KOTOPYIO Mbl
Tenepb Ha3biBaeM aspoauHaMuxof. Tax, B despasne 1754 r.
OH J0J0XKHuJ1 KoH@epenunu Akanemnu HayK B [lerepGypre 06
H300peTeHHO UM JIcTaTeNbHOA MallliHe, 0 KOTOPOi B MPOTO-
KoJsle KOH(pepeHuun ot 1 Mwoas toro xKe roga Oblio 3anu-
caHo: «BricokomouTeHHBIH coBeTHHK JIOMOHOCOB MOKAa3all
Mall¥Hy, Ha3BAHHYIO a3POAPOMUYECKOH *, BHIIYMaHHYIO HM
H HMMEWLIYI Ha3HAYeHHeM IIPH TOMOILH KpbLIbEB, NPHBO-
JMMBIX B JBH)KeHHe 3aBeJleHHOH uacoBOH HpPYXKHUHOH, Ha-
JKUMaTh BO3ayX (oT6paceiBaTh ero BHU3) M MOAHMUMATBLCS
B BepXHHe CJ0H atMocdepsl AJs1 TOro, YTO6Hl HCCAEL0BATH
COCTOSIHMe BEPXHEro B031yXa MeTeOpPOJOTHUeCKHMH mpubo-
paMH, TpHKpPeNJeHHbBIMH K 3TOH a3poJApOMHUEecKOH Mallu-
Hey. Takum ob6paszoM, JIOMOHOCOB HepBBIE NMOCTPOHI JeTa-
TeJbHBI ammnapar TsiKejee BO3JyxXxa THIa Beprosera (re-
JIHKONTEpa), KOTOPbIH TOJMBKO B Hallle BpeMst NOJYYHJI LUU-
POKoe pacmpocTpaHeHHE.

B co3nzaHdn TeoperuuyecKod THIPOAMHAMHKHM (HAYKH O
IBUXKEHUH KHIilocTel) OoJbllas 3acayra NpPHHAMJIEXKHT
coBpeMeHHuKaM JlomoHocoBa, Toxe unenam IlerepGypr-
ckoil Axagemun Hayk — JI. Ditrepy u L. Bepnyaan. itnep
pa3paboTtasn Teopuio oO6TeKaHUs TeJ TaK Ha3biBaeMOH
«UJeaNbHOR MHIKOCTBIO», AaBINYI0O MHOTO IEHHOr0 Kak
JJISl TEOPEeTHUeCKHX HCCAefOBaHUH, Tak W JIJas NpaKTHde-
CKHX MHXeHepHbIX paboT B 06JacTH a3porHApPOAHHAMHUKH.
Bepuyann chopmyaupoBas 3aKOH, YCTaHaBJIUBAWIIME 3a-
BUCHMOCTb MEXN1Y AaBJeHHEM ¥ CKOPOCTbIO B CTpye KHJI-
KOCTH. BoiBeneHHbBIe 3THMH YYEHBIMH YPaBHEHHUS MOJYUHJIH
OueHb LIMPOKOe NpUMeHeHHe B a3POJAMHAMHUKE.

HHTeHcuBHOe pa3BuTHE Aa3poJMHAMHKA MOJVYHIA B
koHle XIX u nawvame XX Beka, B 0cOGEHHOCTH 3KCIEpH-
MeHTa/NbHasi a’poAuHaMHMKa, 6e3 pPa3BUTHUS KOTOPOH OBLIO
6Bl HeMBICJIUMO H pa3BUTHe aBHALMH.

B 1871 r. pycckuit mopckoit opumep M. A. Prikaues,
BIOCJEICTBUH aKajgeMHK, ony6/JuKoBaa CTaTblo Moj 3a-
raaBueM «[lepBrle ONBITHI HAL NOAbeMHOH CHJIOH BHHTA,

* I'peueckoe CJI0BO «APOM» O3HayaeT Oer; «aspoApoOMHUEcKad» —
BO3AYX06exXHas.
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'BpalllaeMOT0 B BO3JyXe». ITH ONBLITH, MpeANpUHSTHE C
Lesblo NMOJNYYeHHS HCXOAHLIX JaHHBIX [Js pacuera BepTo-
Jgera, Ojecrsile MOATBEPAMJIH 3aKOH TMPONOPIHOHATLHOCTH
CONpPOTHUBJEHHS BO3AYXa KBajIpary CKOPOCTH H Xapakxrep-
HOll njowianu Teda, CHOPMYJHMPOBAHHBIH OCHOBOIOJIOXKHH-
KoM Mexanuku Heroortonom (1643—1727).

Bonpocamu CconpoTHBJAEHHS BO3AYXa  ABHXKYIIUMCS B
HeM Te/jaM C YCIeXOM 3aHUMAJICsS BeJHKHH pYCCKUHl XHMHK
. Y. Mengeneen (1834—1907). Ou ony6aukosan B
1880 r. cBoit 3ameuareJbHBIH /s TOTO BpEeMeHH TPYI
«O conpoTUBAeHMH KUAKOCTEH U BO3IYXONJaBaHHH», B KOTO-
poM Ha OCHOBe OMBITOB, NPOBejeHHbIX B JaGoparopuu Ile-
Tep6yprcKOro yHHBepcuTeTa, OblJ- 9KCIEePHUMEHTA bHO TMOJ-
TBePKJeH KBaJpaTHYHbIH 3aKOH CONPOTHBJEHHS H NPONOp-
LIHOHAJNbHOCTb CHJIbl CONPOTUBJEHHS MJIOTHOCTH CpPeJbl MpHU
najeHuu TeJ.

Kanurau nepsoro panra A. ®. Moxaiickuit (1825—
1890) nauvan pa6orarb Hajg npobaemoll JeraHuss B 1862 r.
ITpoBoast ONBITHL C BO3AYUIHBIMUM 3MeAMM, OH M3YUHJ TNOJeT
ITHL ¥ NOCTPOHJ MOJeJb 3aAyMaHHOTO HM caMoJieTa, KO-
TOpas ycCHelHO JeTasja. 3areM u3oOperaresib paspaborad
NpoeKT (r3eJAXKHOI0 CcaMmoJ/eTa-MOHOIIAHA C NapOBHIM
ABUrare/seM W opranamu ynpasJjeHuss d B 1881 r. moayuua
naTeHT Ha cBOH NpoekT. CaMoJsieT CTPOHJICS H HCHBITHIBAJ-
cst B 1882—1885 rr. Ha BoeHHOM TNoJjie Henaseko oT Ilerep-
Oypra. Ilpu oaHOM M3 HChbITAHME CAMONET OTOPBAJICH OT
3eMJId H HeMHOro npoJeresa Han moJseM. JlanpHeHllIne OMNEBI-
Thl OBlIM 3aTPYyAHEHBl H3-3a HeQoCTaTKa CPeACTB, OZHAKO
TaJaHTJAUBLIH H300peTaTesb He NMpeKpaTHJ CBOMX HCKAHHIL.

Taxum o6paszom, A. ®. MoxafiCKHll OCYIIeCTBHA IOJeT
Ha CaMoJleTe Ha JiBa JACCSATHJACTHS] paHblle aMepHKaHIEB
OpatebeB Paiit (nmepBbil NoseT UX camoJsieTa COCTOSICS B
1903 r.).

AsponnHaMHUeCKHe OMbITHI MOMKHO OBIIO LIMPOKO pas-
BHTb TOJILKO TOCJC CO37TaHUS CHENHaNbHBIX YCTPOHCTB MJIS
II0JIYYEHHUS] HCKYCCTBEHHOTIO MOTOKA BO3/AyXa — a3pOJHHAMHU-
yeckux TpyG. IlepByto B Poccun aspoiunaMuyeckyio Tpy-
Oy nocrpousn B 1897 r. 3HaMeHUTHI# pyccKuil u3obperarenb
u yuenoli KoHcrantun dayapaosuy Llunonkoscxuil (1857—
1935). U3 Goabuoro uymuciaa HayuHwiXx paGor LlnoJaxoBcKoro
Mo a’pofHHAMHKe 0co0eHHO HeHHB craThbd «K Bompocy o
JIETAHHH TOCPeNACTBOM KpblibeB» (1891 r.) m «Aspomiasy,
UaH nrunenogo6Has mderatesibHag  mamuHas (1904 r). B



focsaenHel cratThbe Yy4eHbIH JaJ ONHMCAaHHe H YepTeXU ca-
MoJleTa-MOHONJaHa, 6JU3KOro Mo cBOUM (opMaM K COBpe-
MeHHbIM camoderaM. OcoGenHo niaonorsopHo K. 3. Uunoa-
KOBCKMI paboran B o0/MacTi PEaKTHUBHOH TEXHHKH, U eMY
NpHHALJIeXAaT NpOopoUYecKHe cJoBa: «3a 3poil a’polsiaHoB
BUHTOBBLIX JOJIZKHA CJeJ0BaTh 3pa a’pONJaHOB pPEaKTHB-
HBIX», GaHCcTaTeJbHO ONMpaBaaBluMecss B Hale Bpems. CBo-
eit paboroli «lccrnenoBaHHe MUPOBLIX NPOCTPAHCTB peak-
TUBHbIMH NpuGopamu» (1903 r.) LluonxoBcKH#  3aJ10KUI
OCHOBBI TEOPHH DPEAKTHBHBLIX JeTaTesbHbix annapartos. Ox
paspaboran (aHTacTHYeCKHH AJ51 ero BpeMeHHU NPOeKT co-
31aHHs HCKYCCTBEHHOTO CHYTHMKA 3eMJH, pPas3BHTbLIH BIIO-
CJIeJCTBUH COBETCKHMH YUYEeHBIMH M BNepBole B Mupe Oue-
CTslllle OCYUleCTBJEHHBIH 4 okTA6ps u 3 Hosbps 1957 r.,
3ateM 15 mas 1958 r. u, HakoHen, 2 auBaps 1959 r., koraa
COBeTCKasi KocMHYecKasl pakera craJja HepBOH HCKyCCTBEH-
HO# NmJaaHeToH.

Cambiii NJI0KOTBOPHBIH MePHON B PasBUTHH a3DPOIHHA-
MHKM B Hallled CTpaHe CBsI3aH C MMeHeM Tpodeccopa
H. E. )Kyxosckoro (1847—1921) — Be/1uKOro yueHoOro, aB-
topa 6osee 200 HayuHbIX paboT NMo MeXaHHKe, MaTeMaTH-
Ke, aCTpPOHOMHH, THApaB/JMKe, THIPOAHHAMHUKE M a3pOaH-
HaMmuKe. OcobGenHo OoJblliHe pPe3yJabTaTbl gana JAesTesb-
HocTh JKVYKOBCKOro B 06/acTH a3podHHAMHKH H ee TeXHH-
4YecKOTo NPHUJOXKeHUS — aBualuu. [eHHaNbHBIE YyueHbIH K
3aMeuarenabHbli uHxKeHep, H. E. )Kykosckuit cymen ob6be-
IHHHTb TOHKHE TeOopeTHUecKHe HCCJEeI0BAHMSA C HAYUHBIM
3KCNePUMEHTOM, UTO M NPHBEJO €ro K NOPasHTeIbHbIM J0-
CTUXKEHHAM B HayKe H TeXHHKe.

Asponunamudeckumu onwitamMu H. E. JKykosckuii 3a-
HslJIcS MapasJejbHo C TeopeTHueckKoid paboTod elle B KOH-
Ile TMpOLLIOTo BeKa, HO OCOOEeHHO IUHPOKHH pasMax 3TH
OTIBITHL IPUOOPENH Mocde TOro, KaK Noja pykoBoiacTBoM JKy-
KoBckoro B 1902 r. 6bisia nocrpoeHa B MoOCKOBCKOM — YHH-
BepCHTETe - aspoaMHaMuueckas tpyba, a B 1904 r. cosnan
B Kyuuno, mox MocKBo#i, NMepBbli B MHUpE a’pOiMHAMHUe-
CKHH UHCTUTYT. lOCTHTHYTBIe B NOC/eIyIOLlHe TOIbI yclie-
Xd B pa3BUTHH MNMpaKTHUeCcKOH aBuauuu TpeboBaJu BcCe
6osblIero pacUIMpeHHs HccaenoBaTedbckoil paboTol. [lo-
stoMy B 1909 r. JKyKkoBckuii nmoctpous B MOCKOBCKOM yHH-
BepcuTeTe HOBY1O, OoJjiee COBepILUEHHYIO a3poAMHAMHYe-
CKVIO TpyOy W OpraHH30BaJ a’poauHaMHUECKYI0 Jaboparo-
pHio npu MOCKOBCKOM BBICHIEM TEXHHYECKOM  VUHJIHILE.
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3neco Bokpyr H. E. )KykoBckoro cnsotusiack GoJbiuas
rpynna Ta/naHT/JIHBbIX YUYEHHKOB, MHOTHE H3 KOTOpDBIX BO
raase ¢ C. A. Han/biruHbIM BIOCJAEACTBUU CTaMH KpyMHeH-
IIAMH COBeTCKMMH CIelHajJUCTaMi B aBHALMOHHOH Hayke
U TexHHKe.

H. E. )KykoBckuii 6iecTsiille pelius psijl 3ajxad, CBA3aH-
HBIX C TeopHell Kpblia M BO3AYUIHOTO BHHTA. B cBOeM Tpy-
ne «O mpucoenuHennsix Buxpax» (1906 r.) JKykockui
nepBLIH CO31a7 3aKOHUYEHHYIO TeOpHIO 0Opa3oBaHHUsl MOIb-
e€MHOH CHJIBI KpblJla H BhIBEJA TeOpeMy M5 BLIUHCJAEHHS €e
BeJIMUMHLL. DTa TeopHs JerJa B OCHOBY BCex Mo3aHeHlINX
Teopuil 0 pafoTe Kphiia camosaera. B Ipyrom BhAAIOLIEM-
ca Tpyne «BuxpeBas Teopusi rpeGroro BuHTa» (1912 r.)
H. E. )KyxoBckuii pellius M APYTYyH OCHOBHYIO IpobiaeMy
aBHAl}M, CO3[aB TEOPHIO, MO3BOJHUBIIYIO HalTH pauHOHA/b-
Hble GOpPMBl H METOAbl pacyera BO3AYIIHBIX BHHTOB. JDTOT
Tpya JKYKOBCKOrO COCTABHJ  3IMOXY B PAa3BUTHH TEOpHH
BO3IVIIHLIX BHHTOB.

B paspaBorke 0CHOBHBIX MpoGJeM a3poLHHAMHKH 6G0Jb-
IIYI0 pOJb CHITpaJ M APYrof Hall KpynHeHHIMH yueHbIH,
crionBMKHHK W yuyenuk JKykosckoro, akamemuk C. A. Ua-
nasirud - (1869—1942). Ewme B 1902 r. B cBoeit pabote
«O Ta3oBBIX CTPYSIX» OH MOJIOXKHJ HAyajJo a’poJHHAMHUKe
GoabpwMx ckopocTell (rasoBoil muHamuke). B cBoux paGo-
tax «Teopus peweruatoro Kpeia» (1914 r.) u «Cxemaru-
yeckasi Teopusl paspe3Horo kpwoina» (1922 r.) Uamierun
BIepBble NPeAJIOKHA H TeopeTHuecKH 060CHOBAJ MeXaHH-
3HpPOBAHHBIE KPblIbsl, KOTOPbie TMO033Ke MOJYUYHJIH LUIHPOKOE
NpUMeHeHNe B aBUALUH BCeX CTPaH.

Bosbuwoit Bkaag B pasBUTHE a3pOAHHAMUKH BHECJH H
apyrue yuenuku Kyxosckoro — axajgemux B. H. IOpbes,
npodeccop B. Il. Beruunkun, npodeccop I'. X. CaGunus,
akanemuxu A. U. Hekpacos, B. B. I'oay6es, A. H. Tynoaes.

Beauxa poab H. E. )KykoBckoro B mese co3manus Bo3-
AVIIHOH Molu Hawel crtpaHnl. OH gBUHJACH  co3paTesaeM
TEOPHH Kpbl/1a, NOJb3YSICh KOTOPOH KOHCTPYKTOPHI PACCUHU-
ThIBAIOT camoJetbl. [lox ero ke pyKoBOJICTBOM HauaJach
NOArOTOBKA MHOTOUHC/AEHHbIX KaApOB HHXKEHEPOB AJH Ha-
IIMX MHCTHTYTOB M aBuanpomblilieHHocTH. Ilo ero upee,
nonaep:kauuoi JlenuHoiM, Gbi1 cosgan B 1918 r. Llenr-
panbHbl asporuiapoauHamudeckuit uncturyr (LIATH), a
3ateM BoenHo-Bo3ayuxas HHXKeHepHasi axKaneMus
(BBHMA), koropsle nocsat caashoe ums H. E. JKykoscxkoro.
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MM ke Obl1 co3gan MocKOBCKHH aBHAUUOHHBIA HHCTHTYT
(MALT).

Baagumup Habuuy  JleHMH BBICOKO LEHHJ | 3aCayrd
H. E. )Xykosckoro mnepen Ponunoit ¥ HasBaa ero orioM
pycckoit aBHanuu. B ucropuio nawmell crpaunt H. E. JKy-
KOBCKMH BOILIeJ KaK OJHH M3 CaMbIX 3aMeuaTesbHBIX Jesi-
TeJlell PYCCKOH HAyKW H TeXHHKH. _

Benukas Oxrsi6pbcKas coluasucTHYECKAS PEBOJIONUS
OTKpblJIa HOBBIE LIMPOUYaHllMe MEPCNEeKTUBHl IJs Pa3BUTHS
Halleid aBMaNHOHHON Hayku u Texuuku. Kpome LIATH, ko-
TODPHI BLIPOC B OAMH M3 KDPYNHEHIIHX a3poJHHAMHUYECKHX
HHCTHTYTOB MHpa, B Hallled CTpaHe HMeeTcd YykKe BecbMa
pasBeTBJIeHHAS CeThb A3POJUHAMHUECKHX HHCTHTYTOB H Ja-
Goparopuil. Cosfganbl TakkKe CrelyadbHble JETHO-HCIBLITA-
TeJbHble YupeXK/JeHHs, KOTOpble NPOBOASAT HCILITAHHS ca-
MOJIETOB M JAPYTHX JeTaTelbHbIX annapartoB. Takum o6pa-
30M, uMeeTcsl NpoyHast 6a3a [Js pasBUTHA a3POJHHAMHKH.

CoBerckoe NMpaBUTENbCTBO YaedsieT GOsblIoe BHHMaHHe
Pa3BUTHIO aBHAIHH U CO3[aJ0 HCKJIIOUHTENbHO Garonpusr-
Hble yc/a0BHA AJA paboThl HaluuX ydeHolix. Ha 3a6ory o
HayKe M JIIOASX HAYKH COBETCKHE yueHble OTBEYAIOT HaMpsi-
JKeHHBIM TBOpYecKUM TpymoM. CoBercKue aspojHHAMHKH—
akanemuku C. A. Xpucruanosuu, H. E. Kouun, M. B. Kea-
abiw, npogeccopa B. C. Iluwwos, H. I'. Yeraes, ®. H.
®pankap, 1. B. Ocrocaasckuii, 5. T. Topollenko u MHOrHe
Apyryue — sBJSIOTCH MOCTOHHBIMH IIPOJOJIXKATENSIMH  a3po-
AMHaAMHUeCKOl wWKoJgkbl, co3xaHHoii H. E. JKykosckuwm.

Hawa aBuanus sBasiercs Jydliiel B Mupe. ViMena aBua-
KoHctpykropoB A. H. Tymonesa, C. B. HWablomuna,
A. Y. Muxosna, B. M. Mscumena, A. C. $xoszesa,
O. K. AnronoBa, C. A. JlaBoukuna, I1. O. Cyxoro ussecr-
Hbl Bcell cTpaHe U 3a ee NMpejesJaMu.

CoBerckHe a3poJHMHAMHKH M aBUAKOHCTPYKTOPHI INpHJa-
raloT BCe YCHJHUSI K TOMY, 4TOObI aBHAlMs, KOTOpPas CAYKHT
Hapojy, CTpoAlEeMY KOMMYHH3M, Oblia caMoil NepenoBoi
H caMOH MOUIHOH B MHpe.

Ham wapox m06uT CBOWO aBUAIMI0 M TOPAMTCH ee J0-
CTYKEHHSIMU.



YACTb ITEPBAS

TEOPHUA MOJIETA
W NMUJIOTUPOBAHUA BUHTOBbLIX CAMOJIETOB

T'TABA 1

BO3AYX U Ero CBOMCTBA

§ 1. ATMOC®EPA 3EMJIN

Armocdepoii HaswBaercsa rasoo6pasuas 0060/0uKa,
OKpyxKaltomlasi 3eMHo#i map. I'as, cocraBaswomuit 3ty 060-
JIOUKY, MBbl Ha3biBaeM BO3AYXOM.

Mereoposoruueckne HaGaI01eHHS MOKA3BIBAIOT, UTO BHI-
coTa BO3AYWIHOH 060s0uKH 3eMJid OueHb BeJuKa (CBbILIE
2000 xm). Ilepexon or seMHo#i aTMocdepbl K MeXKIJIaHET-
HOMY TNPOCTPAHCTBY COBepIUAETCs OUeHb MJIABHO, H BCJEN-
CTBHE 3TOr0 yKa3aTb TOYHO BEPXHIOW TpaHULy aTMmochepbl
Hesb3s. MOKHO TOJILKO OTMETHTb, YTO B Npefesnax NepBhbIX
20 km Haxomutcs okosao 949 Bcedl maccel aTMocdepHOro
BO3/yXa. :

Armocdepa paspmensiercs Ha Tpomnocdepy,.crpatocdepy
u HoHochepy.

Tponocdepoii HasbiBaercs HUKHHE c/JI0H aTMocde-
pHl, B KOTOpOM HaOJOfaeTcss MHOHUIKEHHe TeMIlepaTyphl
BO3JlyXa MO Mepe TOABEMAa Ha BHICOTY. DTo 0ObsCHIETCH
TeM, YTO HarpeB BO3/yXa [POUCXOAUT B OCHOBHOM OT Ha-
TPETOH COJNHEYHBIMU JydyaMu 3eMHOH moBepxHocTH. IlosTo-
My 110 Mepe ynaJeHHs OT 3eMJid HarpeB GyneT MeHee HH-
TeHcHBHBIM. IlafeHne TeMmepaTtypbl ¢ MOABbEMOM Ha BEHICO-
Ty NPHBOIHT K HePeMeIlMBAHUIO BO3IAYUIHLIX MAacc: XOJOJ-
Hble BepXHHe CJIOH ONYCKAIOTCS, a TellIble HHMKHHe Mo[-
HuUMaloTcsl. BesencTBUe HHTEHCHBHOTO MepeMelIMBAHUS BO3-
oyxa B tpomocdepe AYIOT BeTphl, o6pasyiorcs o6Jjaka, Bhi-
nagamor ocanku u T. . CoctaB Bo3xyxa B Tpomocdepe mo
3TOH e NMPHYHHE NPAKTHUECKH MOCTOSMEH.



Cyxofi Bo3nyx B Tpomocepe comepXkUT (B 06beMHBIX
IpolleHTax) :

asota . . . . . . . . . . . 7803
Kgeqopona . . . . . . . . . 2099
aproHa . . . . . . . . . . . 09%4
yraekucjaoro rasa . . . . . . . 003
sogopoja . . . . . . . . . . 001
HeOHA . . . . . . . . . . . 000012
retus . . . . . . . . . . . 00004

ITo Becy Bo3ayx cocrout u3 219 xwuciaopora u 79%
BCEX OCTaJIbHLIX T'a30B.

KpoMe yxasaHHBIX rasoB, B BO3IyXe COIEPXKHUTCH BO-
nsiHo# nap. KosnuecTBo ero siBasiercsi nepeMeHHBIM H Ha Ma-
JBIX BbICOTAX MOXKeT J0XoauTth Ho 4% Beca Bosxyxa. B
HUXKHUX CJ0siXx arMocdepbl HAXONUTCA Takke MHOMKECTBO
npuMecedt B BHAe Me/buafliux TBEpPAbIX UYaCTHI, HOCALIUX
obllee HasBaHWe mNblJU. BoxasiHoll map W nblib VveHblla-
IOT NPO3PayHOCTb BO3/yXa, B pesyJbTare Yero yMeHbIIAeT-
Cs ¥ BHAHMMOCTb.

C noiwbeMOM Ha BBICOTHI, Jexalllde Bhllle Tpornocdepsl,
nageHde TeMIepaTypbl NMPakTHUYECKH Npekpallaercs H OHa
ocTaercsl NOCTOstHHOH, paBHOH — 56°,5 C. IlocrostHCTBO TEM-
NepaTypbl B cpelHHX UIHpoTax (mopsaxka 45°) naumHaercs
¢ BoicOTH 1l km (Ha mnoJioce —8 KM, Ha 3KBaTope —
17 ku) u nabGawonaercss B CpeAHeM [0 BBICOTH 32 KA.
Ha Brlcorax npuMepHo ot 30 10 55 Ku TeMmmepaTypa NOBHI-
maercss a0 -+ 75°C, uto oObsACHAETCH YBEJAMUEHHEM KOJIH-
yecTBa 030Ha B Bo3ayxe. O30H oOJsanaer CNOCOOHOCTLIO
IONVIOWATh PHEPTHIO COJTHEUHBIX JIyueH, W MO3TOMY BO3LYX
HarpeBaercs. Ha BbicoTax 55-—80 KM KOJHUeCTBO O030HA
yMeHblilaeTca ¥ TeMmmeparypa mnamaer jpo— 50°C.

DTOT BTOPOH CJOH, JeXalluHd HeNOCPEeACTBEHHO Haf
tpornocepoli, HaspiBaetrcs crpatocdepod. Has crpa-
Tocepbl XapakTepHO MOUTH MOJHOe OTCYTCTBHe 00JaKOB H
HajHuHe CUJAbHBLIX BETPOB, OTJMUAIUIUXCSA MOCTOSHCTBOM
CKODOCTH M HanpasJ/eHHsI.

3a crparocdepoit cienyer HoHOocdepa, B KOTOpOH
BO31YX CHJIbHO HarpeBaeTcst BCJeACTBHe MPUCYTCTBUS 00JIb-
LIOr0 KOJIHYeCTBA KOCMMYECKOH MBIJIH.

JlaBieHre ¥ MJOTHOCTH BO3AYyXa C YBeJHUEHHEM BBICO-
TBl BO BCeX TpeX CJ0gX aTrMocdepbl YMeHbIIAIOTCH.
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§ 2. TEMINEPATYPA BO3YXA. ABCOJIIOTHAS
TEMNEPATYPA

B rtponocdepe na kaxnasle 1000 # BBICOTH TemmepaTty-
pa magaer npuMepHo Ha 6°5C. IlostomMy eciau H3BecTHa
TeMrnepatypa BO374yXa Yy I[OBEPXHOCTH 3eMJHu (B [daHHOM
NYHKTE), TO HETPYAHO NPpUBJU3UTENbHO ONpelesUTh TeMIie-
parypy Bo3nyxa Ha Jwo6oit Bbicote n0 1l Ka Ham 3TuM
nysktoM. Hanpumep, ecaum teMnepartypa Y 3eMJH paB-
Ha -4 18° To Ha BmICOTe 4 KM OHa paBHa:

t,=18—654=—8,

nay, B obuleM BHe,
t,=1,—6,5H.

Ao6coaoTHass Temmnepartypa. Temmeparypa Bo3nyXa H3-
Mepsietcst -B rpanaycax lleabcus. 3a HyJeByl0 Temnepartypy
NPUHUMAIOT TeMIepaTypy Tawlllero JAbaa (HyJb Ha LIKajde
ILlenscust) uaum teMmnepatypy — 273°C, KOTOpYyl CUHTAIOT
a6CONITHLIM HYJeM, NOCKOJIbKY NpPH Takoi TemIe-
paType TelJoBOe ABH:KeHHe MOJEKYJa npekpauiaercs. TeM-
neparypa, OTCuMTbiBaeMasi OT ab6COJIOTHOrO HYJs, Hasbl-
Baetcs abCcoJ0THOH TeMnmepaTypo# (o6o3na-
yaercs OyxBoit T).

Ecnn wusBecrna TeMmeparypa Bosmyxa [° o 1Kaje
Ilenbcusi, To aGCOMIOTHYIO TeMIepaTypy MOMKHO HaHTH H3
pPaBEHCTBRA:

T0=273%+ 9,
B KOTOpOE TeMmepartypa {° MOJACTaBJseTCs CO CBOMM 3HAaKOM
(nmoc uau munyc). Hanpumep, npu £ =—15°

T0 = 2730 -1 ( — 150) = 258°.

§ 3. JABJIEHME BO3AYXA
YMEHBIIEHUE JABJIEHHS C BbICOTOM

Bcesixoe Teso, Haxonsillleecst B BO3J1yXe, MCHBITBIBAET CO
CTOPOHBI MOCJeJHEro JRaBjeHHe, MpPUUEM CHJIAa JAaBJEHHS
BCeria Hamnpab/jeHa NepHeHAMKYIASPHO K KaxXA0H 3JeMeH-
TapHO# mjowanud noBepXHocTH Tesna. ATmochepHoe nas.ie-
Hue OOBSICHseTCS TeM, UTO BO3AYX, NMOXOOHO BCeM APYruM
BelllecTBaM, o6JsiagaeT BeCOMOCTbIO, T. €. MNPUTATHBaeTCs
3eMJteit. ATMocdepHOe JaBieHHe MOXKHO H3MepPUTh 6 ap o-
MeTpOoM (Oor Tpeueckoro cjaoBa «bOapoc» — TsSKeCTh H
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«MeTpoH» — Mepa). [Ipunuunn
IefICTBUSL er0 COCTOHT B TOM,
4YTO AaBJieHHe BO3AyXa ypas-
HOBelUBaeTCsi BecOM cToJsba
pTyTH B Tpybke (puc. 1,a).
Ilpu sToM nuamerp Tpy6Ku He
Urpaer pPoJd, Tak Kak C yBe-
4 7 JHYEeHHeM aMaMeTpa pTYTHO-

r 760 My

ro cronb6a COOTBETCTBEHHO
544 b YBEJIMUUBALTCH H CHJIA JaBJie-
HHs BO3yXa Ha PTYTb B TPYG-

Ke.

-2, IIpy yMeHblUEHUH aTMo-
chepHoro JaBJjeHHs BLICOTA
crosiba pPTyTH yMeHbIIaeTcH,
OPH YBEJHUEHUH — YBEJHYHU-
Baercs (HaJ IOBEPXHOCTBLIO
prytu B TpyOke — 0e3Bo3-

Puc. 1 . _ myumHoe mnpocrpaHcTso). Mas-
s '63‘;)0Mer;%?°Teg”_l_":’]p0g£_ Mepsist BEICOTY CT0J16a DPTYTH,
Wwhii MaHOMeTp MOYKeM H3MepSATb ¥ BeJHUHHY
aTMocdepnoro nasdenus. Ha

ypOBHe MOpS BbICOTa CTO6a PTYTH B 3aBHCHMOCTH OT TeM-
neparypbl U BJ2KHOCTH Bo3ayxa koJebGjercs ot 700 mo

800 mm u B cpenHem paBHa 760 mm. Takoe maBieHue mpu-

HATO CUHTATh CTAHJAPTHBIM, HJIM HOpMaJbHBIM. ATMochep-

HOe JaB/jeHHe, H3MEPEHHOe B MUJJIHUMETPAX PTYTHOTO CTOJ-

6a (GapomeTpuueckoe JaBJieHue), NPHUHIATO 0603HAUATH

OykBoit B, a Ha ypoBHe Mops — By.

JaBsenue BO3AyXa MOMKHO H3MepATb ¥ CHJIOH, NPHXO-
asilefics Ha efMHHNY nJOMlaAH, T. €. B KUJIOTpaMMax Ha
KBaJApaTHbId MeTp (ke/M?). B sToM cjayuae HaBJjeHHe BO3-
Lyxa npuHato ob6o3Hauath OYKBOH p, a Ha YpOBHE MoO-
pst— Po.

IlaBnenne 760 mm pT. CT. paBHO3HAuUHO (3KBUBAJEHT-
Ho) naBJjeHdio 10336 xe/m*. Ecau paspenutb BTOpoe UHCIO
Ha TepBoe, TO NOJYUYMTCs, 4YTO HaBJeHHe B | mm pT. CT.
IKBHBAJEHTHO paaBJjeHuo 13,6 ke/m®

Ilpu asponnHaMHYECKHX HCCJEI0BAHUSAX YACTO IPHXO-
JUTCS U3MepATh pasHocTh AaBieHudl. as 3TOro caykur
MaHoMerTp. Ilpocrefiunit  KUAKOCTHBIH  MaHOMeTp
(puc. 1,6) npexcrasasier co6oil U3OTHYTYIO OTKPBITYIO TpYyO-
Ky, UaCTUYHO HANMOJHEHHYIO JKHJIKOCTBIO, HalpuMep

a J
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pTytblo. Ha noBepxHocTb pTyTH B 060HX KOJeHAX TpyOKH
zefictByeT atMocepHoe naBJjenue (0003HAYUM €TO pPo), MO-
3TOMY PTYTh B 0GOMX KOJIeHaX CTOHT Ha OIHOM YpOBHe.
Ecau xe oaHo KosieHo TpyOKH, HanpuMep JeBOe, COEAHHHUTD
C MPOCTPAHCTBOM, B KOTOPOM HaBJieHHe p; MeHbIe aTMO-
cepHOro, TO YpPOBEHb DPTYTH B JeBOM KOJIeHE MOBBICHTCH,
TaK KaK Ha TIOBEPXHOCTb PTYTH B NMpPaBOM KOJeHe BO3HLYX
JaBUT CHJbHEe, YeM B JeBoM. PasHocth ypoBHel A M moka-
KeT pasHOCTb JaBJEHHH B MM PT. CT.

h=po— p1.

MaHoMeTp no3BoJIsieT ONpENe]UTb He TOJbKO PasHOCTb
JlaBJleHni#, HO U HeH3BeCTHOe AaBJeHHEe p;, TaK KaK H3 Ha-
MHCAHHOTO Bbllle PaBeHCTBA CJAEAYET, UTO p;==po—h (aT-
MocepHOe HaBJieHHe BCerja MOXKHO B35IThb II0 IOKa3aHHIO
6apomerpa).

I1st onpedeenuss oueHb MaJblX pasHOCTeH AaBJeHHH
MPUMEHAIOT Gojiee YYBCTBHTEIbHBIN MaHOMeTp, KOTOPbIH Ha-
3plBaeTcst MUKpoMaHoMeTpoM. OH oTaHyaercs OT
MaHoMeTpa TeM, YTO HanoJHeH G6GoJiee JIeTKOH XKHAKOCTBIO,
ueM PTYTb, HanpuMep Bojoi., Boma serue prytu B 13,6 pa-
3a; cJleloBaTeNbHO, AaBJeHHe | mam BoasiHOoro croJsiba 3K-
BUBAJEHTHO TOJIbKO 1 Ke/m2.

YmeHblIeHne naBjaeHusi ¢ BBICOTOHW. ATMocdepHoe maB-
JIEHHe Ha OJHOH H TOH zKe BBICOTE MOKEeT U3MEHSIThCS B 3a-
BHCHMOCTH OT TE€MIepaTryphl u BJjaxkuHocTH Bo3ayxa. OmHa-
KO 3TH H3MeHeHHs B o0lleM He3HAuyuTeJbHbHl B CpaBHEHHUH
C H3MEHEHHEeM JaBJIeHHsI NMPH HNOAbeMe Ha BBICOTY.

Ilpu nmomxbeMe Ha BBICOTY aTMocdepHOe [aBjieHHe Ma-
aaet. [IpuunHoit 3TOr0 sIBJsIeTCS BecOMOCTb Bosayxa. Uem
HUZKe HAaXONMUTCS CJo# Bo3ayxa, TeM 6oJjiee OH CxKaT BbIlle-
JexKallUMH CJI0sIMM, TeM OoJsibllle H atMoc(epHoe JaBJe-
Hue. Ha Boicore 5000 » pmaBsieHue mouTH B ABa pasa MeHb-
Lle, YeM Ha YpOBHEe MoOps.

§ 4. INIOTHOCTb BO3AYXA. 3ABUCHUMOCTb IIJIOTHOCTH
OT JABJIEHHMSI U TEMNEPATYPbI

Ouenb BaxHBIM (H3HUECKHM CBOHCTBOM BO3IyXa SIB-
JITeTCs ero IJIOTHOCTh. PasanualoT BeCOBYI0 IJIOTHOCTh H
MaccoBYI0O MJIOTHOCTh BO3QyXa. PasHuua MeXay HAMH cTa-
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HeT siCHOH, eCJH BCIOOMHHTb, YTO TAKOe BeC M Macca Tejga H
KAKUMH{ eJHHUIIAMH OHH HU3MepSIIOTCS.

Bec Tena ecTh cusia, ¢ KOTOPOH JaHHOE TesJO NMPUTATH-
Baercs 3eMmJed.

Macca Tena ectb KOJHYECTBO BeLIECTBA, 3aKJ/IOYEH-
HOe B JaHHOM TeJe.

Macca rtena — BesiMuMHA MOCTOsSIHHAS, TOTZa Kak Bec
MeHsIeTCs.

Bec saBucur ot reorpaduueckoli IIHPOTH; BCJAENCTBHE
cxKaTus 3eMJH Yy IIOJMIOCOB H CHJB HHEPLHH, BO3HHKaOMIeH
6aarogaps BpallleHUI0 3eMJH, OH nmpUMepHo Ha 5% Gosb-
Ule Ha NOJIOCaX, -ueM Ha 3KBarope.

OnHako MexXAy Maccoil H BecOM €CTb onpeleseHHas 3a-
BUCHMOCTb.

3a eAHHULY Macchl MPHHSITA Macca THPH U3 UPHUAUCTOHN
NJaTHHBl, XpaHsulelics B MexXnayHapoaHoit mamarte Mep U
BecoB B Ilapuke. DTa enuHuua HasBaHa KHUJOTPaMM-
Maccold. Cuaa Xe, ¢ KOTOpoH KujorpaMM-Mmacca TNpHTS-
ruBaercst 3emsedl (Ha wuporte [lapuxKa u Ha ypoBHe Mops),
Ha3blBACTCST KHUJOTPaMM-BeCOM. JTa Cujla H NPUHSI-
Ta 32 €IHHHUIY CHJIBL.

Hrak, BaxKHBIM CBOHCTBOM MacChl ABJISIETCS €€ BeCO-
MocTh. [Hpyrum eue GoJsiee BaxKHBIM CBOHCTBOM MacChi
SIBJSIETCSt €6 HHEPTHOC Th.

Macca o6Gnanaer crmocoGHOCTBIO  «COMPOTHBJASTHCI
nefictBuio cuanl. Ilpy omHOH M TOH e cHie coofuiaeMoe
Teny yckopeHue OydaeT TeM MeHblle, ueM GoJibllle Macca
resia. [lostoMy MOXKHO ckKasaTh, UYTO Macca eCTb <«Mepa
HHepuuu» Ttesa. DTo JaeT BO3MOMKHOCTb H3MepsiThb Maccy’
TaK HasblBaeMOH TeXHHUeCKOH enuHulled Maccol. Hafitn ee
HeTPY/JHO, NMOCKOJBbKY H3 BTOpPOro 3sakoHa Hbelorona cie--
AYyeT, 4YTo Macca TeJa paBHa CHJle, JieJIeHHOH Ha cooflae--
Moe el0 YCKOpeHHe, T. e.

m =

v

F  xe __ F wecex?
N

dTa pa3MepHOCTb U eCThb, CJAeJOBaTeJbHO, TeXHHUETKas
e/MHHLA MacChl.

O6paTuMcst Temepb K BeCOBOH M MacCOBOH MJOTHOCTH:
Bo3ayxa.

BecoBo# NMAOTHOCTbHIO BO3AyXa HA3BLIBACTCS BeC
Bosnyxa B o0beme 1 x% M eciu HekOTOPBIH 06beM EO31yXa
ob6osnauntb 6ykBoit W, a Bec Bosayxa B 3ToM ofbeMe GYK-
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Boi G, To BecoBasi MJOTHOCTb Bo3ayxa (o6o3Hauaercs rpe-
yeckoil GykBoil y—ramma*) Gyner:

1= —Gw—/ (ke/m3).

YcranosaeHo, uto 1 M3 cyxoro 4HCTOro BO3JyXa INpH
GapoMerpuuyeckoM naBjenun 760 mm pT. CT. U TEM-
neparype 15°C Becur 1,225 xe. Tlpu sTux armocdep-
HBIX YCJIOBHSIX BECOBAs MJOTHOCTh BO3/yXa Ha ypPOBHe MOpS
oyner:

y=1,225 ge/m3.

B asponunaMuke uallle I0Jb3YIOTCSI HE BECOBOH, a Mac-
COBOH IIJIOTHOCTbIO BO3yXa.

MaccoBo#l NA0OTHOCTHIO BO3AYyXa Ha3LIBAETCH
Macca Bo3nyxa B o0beme 1 3, BoipakeHHass B TeXHHUYECKHUX
efuHuuax maccol. Ho momo6HO TOMy Kax MeXAy BecoM H
Maccoil eCcTb onpejeseHHass CBsI3b, TaK U MeXIy BecoBOH
IJIOTHOCTLIO M MAacCOBOH IJIOTHOCTBbIO BO3AYXa eCTh TOXKe
onpenesienHas cBsA3b. Ilo Bropomy 3akoHy HbioTona Mac-
ca Tejla paBHa ero Becy, AeJICHHOMY Ha YCKOPeHHE CHJIBI
TSXKECTHU:

G
m—=—.
g

Ecmu B 31y QopMmysay BMecTo Macchl M NOACTaBUTH
Maccy 1 »® Bosmyxa, T. e. ero MacCOBYIO MJIOTHOCTb (060-
3HayaeTcst rpedyeckod OykBoil @ — po*), a BmecTo Be-
ca G Bec 1 M3 Bosayxa (ero BecoBYIO MJOTHOCTB), TO
MOy YHM:

p= gl (ke cek?/m*),

T. €. MaccoBas IJIOTHOCTb BO3AYyXa paBHa €ro BecOBOH
NJIOTHOCTH, [eJ/leHHOH Ha yCKOpeHHe CHJIbl TAMKECTH.
Tenepr no ¢opmyne, npuBeneHHOH Bbllle, HalneM Be-
JMYHMHY MaccoBOH IIOTHOCTH BO3AYyXa Ha yPOBHe MOpS IpH
CTaHAapTHHIX aTMOC(epHbIX YCJAOBHSIX:
1,225 xe/m3
= 05 wces — 0125,
K2 cex?
HJTH 1 M

_——

8 s

* Tlo TexHHYecKHMM NpHUMHAM TIpeyeckie OYKBbI «raMMa» H «po»
0603HayaloTCs JBOAKO: «TaMMa» —y H Y, «pO»—Q H @.
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3aBMCMMOCTb MJOTHOCTH OT JaBJieHHs M TeMMepaTypbl.
3aBUCHMOCTh IJIOTHOCTH BO3[AyXa OT HAaBJEHHUS H- TeMIe-
parypsl MoxeT ObITh IOJIyyeHa M3 OCHOBHBEIX 32aKOHOB DBofi-
ag—Mapuorra u eii-JTioccaka. ITo sakony Boitis—Mapu-
OTTa TJOTHOCTL BO3AyXa Oymer TeM ©oJblie, uyeM GoJiblie
naBjeHHe, a no s3akoHy I'eii-Jlioccaka nsoTHoCcTh Bo3nyXa
6yner Tem OoJsblle, YeM MeHbllle ero abCcoJ/IIOTHas TeMmIepa-
typa. O6benunss oba 3aKoHa, paccMaTpHUBAIOT, 4YTO IIPO-
M30HIeT C MJIOTHOCThbIO BO3AyXa, KOI'Za MEHSIIOTCS W TeMIle-
patypa, ¥ jpaBjaeHde. s Takoro cayuas mNoJydqaioT cie-
AyIOIyIo (GopMyJay OJas OnpejeseHUs MacCOBOH MJIOTHOCTH
BO3JAyXa:

B T, (
L i (ke cex®/m*),
rae 0o — MaccoBas IIJIOTHOCTb BO3AyXa Ha yPOBHeE MO-

P TpH CTAHAAPTHLIX YCJAOBHAX, T. €. Qo=
=0,125, unu 1/8 ke cex?/m%;

By — craHjapTHoe GapoMeTpHuecKOe AaBJeHHe Ha
ypoBHe Mops, T. e. Bo=760 mm p1. cT,;
To — abcosoTHAas TeMmeparypa Ha YDOBHe MOPS,

COOTBETCTBYIOLLAsT CTAaHZAPTHBIM  VCJOBHUSM,
T. e. To=273° 4 159 = 288",

B u T — paBjeHne W TeMmIepaTtypa B YCJIOBHSX, OT-
auyamwiuxes or crangapteix (T =273 -- f).

[ToncraBuB B popMysy yKasaHHble 3HAaUeHHS BXOISILHX
B Hee BeJHYHH, MOJYUHM:
B
p=004T3 w57
Ecnn ussecTHel GapoMeTpuueckoe HaByeHHe B u rtem-
deparypa ! Ha 3aJaHHOH BbICOTe, TO MAaCCOBYIO MNJOTHOCTb
BO3/AYyXa, NOJb3ysiCh 3TOH (POPMYJIOH, ONpefesJUTb HETPYA-
HO.

(ke cer?/mt).

3apaua. OnpeneanTs MAaccOBYIO IJIOTHOCTb BO3AYyXa Ha YpOBHe

MOpsl, ecad 6apoMeTpHueckoe gaBienne B =770 mm pr. cT. M { = —23°
Pewenue.
770 0,0473 - 770 ;
0 =0,0473 ! — DU T 0,144 ke cex?/n'.

T3 F (—=23) 250

IInoTHOCTL BO3AyXa B HALIEM MpUMepe MOJyuunach 3HAUHTENBHO
GoJsiblielt, yeM Npy CTAHAAPTHBIX yCJAOBHsSX. IIpHuMHa 3TOro B TOM, YTO
MBl B3siJIM GOJlee BBICOKOE JaBJIEHHE W HH3KYIO (3HMHIO) TeMmeparypy.
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3apaua. OnmpefeNHTh MacCOBYl0 mMJOTHOCTL BO3AyXa Ha YpoBHE
mop9, 17§um 6apoMerpHueckoe paaBienne B =720 mm PpT. ¢T. X

lemeH"e.
Q ! E 27 0 11: Ke ceK /‘u .
2 3 ] { ’

B sTOM mpuMepe mnAOTHOCTL MoJyumiach MEHbUIE CTaHAApTHOH
M3-338 HU3KOrO NABJIEHHS] (XapAKTEePHOro AJsi IIOXOH TOroAbl) H JieTHel
TEMIIEPATYPHI.

Takum o6pasom, uyem Gosbuie aTMochepHOe JaBJeHHe
¥ HHUXKe TeMIeparypa, TeM O60Jblle IIJIOTHOCTh BO3JAYyXa.
ITosToMy HauGoJblly0 MJAOTHOCTH BO3LYX MUMeeT 3HUMOH B
CYXYI0 MOPO3HYIO TIOTOAY, & HaUMeHbLIYIO — JETOM B Tell-
aywo noropy. Cjaenyer 3aMeTHTb, UTO NIPH ONHUX H TeX XKe
YCJAOBHSIX BJaXHBI BO3AYX MeHee IJoTeH, yeM cyxo#. Ilo-
3TOMY HHOTJa YYHTBHIBAIOT U BJIAXKHOCTb, BBOIS COOTBETCT-
BYIOIIYe TMONpPaBKY B pacyeThl.

C BblcOTOHl [OaB/ieHHe TAafaer, MO3TOMY MOJXKHA COOT-
BEeTCTBEHHO YMeHbIUAThCs U IJOTHOCTh Bosnyxa. Ho ¢ BH-
COTOH TakiKe MOHHMKAaeTcs m TeMmeparypa (B Tponocdepe)
1 3TO HeMHOTO 3aJepXkKHBaeT yMeHbLIEHHEe IJIOTHOCTH. B
TexX cJ1osX cTpartocdepbl, TAe TeMmneparypa OcCTaercs IO-
CTOSIHHOH (TmpuMepHo ¢ BbICOTBl 11 Km 10 BbicOTHl 32 Ka),
MJIOTHOCTh BO3/1yXa YMeEHbIIAeTCs NPOMOPUMOHAJBHO NaB-
JIEHUIO.

§ 5. CTAHIAPTHASI ATMOC®EPA

Tak kKak TJAOTHOCTL BO3AYXa 3aBUCHT OT JAaBJeHHS U
TEMNepaTyphl, a JeTHBle HCOBITAHMS CAMOJETOB INPOBOMST-
CS B PA3/JHMYHBIX KJIUMATHUECKHX YCJIOBHSIX, TO YCJOBHO
NPUHATO CUATATb, UTO [Js CpemHdx IHpoT (okoJjo 45°)
JaBJieHHe U TeMIlepaTypa OCTAIOTCS Ha YPOBHE MOpS Heu3-
MEHHBIMH, a UMeHHO: Bo==760 um pr. cT. u f{,=15°C.

Ilpu sTux ycsaoBusiX, Kak GbIJIO [IOKA3aHO BBILE, BeCO-
Bas U MaccoBas IJIOTHOCTH BO3JyXa MMEIOT Ha YpOBHE Mo-
ps TOXe BIIOJIHe OmpefeJieHHbie 3HAUEHHS, a UMeHHO: Beco-
Basi NJOTHOCTb y== 1,225 x2/M® wu MaccoBass TJOTHOCTb
0 =0,125 ke cex?/mu*.

BBuay Toro uto ¢ BbICOTOH NJIOTHOCTb BO3/yXa He Be3ne
M He BCerjaa U3MEHsIeTCs] 0JMHAKOBO, GBIIM NMPUHSTH yCJIOB-
Hble 3aKOHBLl M3MEHEHMs HaBJeHUS U TeMIepaTypH C BHICO-
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TOH (Ha OCHOBe CpPeIHErofoBhHIX H3MeHeHHH ux B EBpome).
Takyio atMocthepy HashBalOT CTaHZApPTHOH aTMo-

chepot

TABJIMLUA CTAHOAPTHON ATMOC®EPHI 10 BBICOTHI 15000 »

Bricora Hasnenne |Temneparypa | BecoBas Maccosas
H, i , TJIOTHOCTH Y, | MJIOTHOCTL P,
M MM PT. CT. °C Ke[m3 Ke cex?/mt

0 760 15 1,225 0,125

500 716 11,8 1,166 0,119
1000 674 8,5 1,112 0.113
1500 634 53 1,058 0,108
2000 596 2,0 1,007 0,103
2500 560 —1,3 0,957 0,096
3000 526 —4,5 0,909 0.093
3500 493 —7.8 0.863 0,088
4000 462 —11,0 0,819 0,084
4500 433 —14,3 0,777 0,079
5000 405 —17,5 0,736 0.075
5500 379 —20,8 0,695 0,071
6000 354 —24.0 0,660 0,067
6500 330 —27,3 0,624 0,064
7000 308 —30,5 0,589 0,060
7500 287 —33,8 0,556 0,057
8000 267 —37,0 0,525 0,054
8500 248 —40,3 0,495 0,051
9000 230 —435 0,466 0,048
9500 214 —46,8 0,439 0,045
10 000 198 —50,0 0,412 0,042
11000 169 —56,5 0,364 0,037
12 000 145 —56,5 0,310 0,032
13 000 124 —56,5 0,265 0,027
14 000 106 —56,5 0,226 0,023
15 000 90 —56,5 0,193 0,020

Ecau Bo BpeMst mojieTa Ha HEKOTOPOH BBICOTE H3MeDHTh
NaBJeHHe U TeMIepaTypy BO3iyXa U ONpPeNedHTb €ro IJoT-
HOCTh, TO, KaK IIPaBHJIO, OHa OYAeT OTJAHYATLCA OT CTaH-
napTHod. [asa sicHocTH peldM 3ajgauy.

3apnauya. Bo Bpems nojsera na Beicore 3000 m naBjieHde W TeMmre-
patypa oKasanuch caepyomumu: B =500 mm pr. cT.,
pefeJHTh NJOTHOCTH BO3AYXa H HaHTH, KaKOH BBHICOTE OHa COOTBETCT-
ByeT B CTaHAapTHOH atMmocdepe.

Pewenue. I[To ¢dopMyne, npuBenenHoid 8 § 4, ompenenseM Macco-
BYI0 IJIOTHOCTb BO3JyXa:

0=0,047352—5

500
273+ 0

=0,087 ke cex?/mt.

t=0°C. On-



ITo Tabauue craHgapTHOH atMocdepbl HaAXOZHM, UTO
TaKoH MJOTHOCTH cooTBeTcTBYeT Bricota 3500 #. Takum 06-
pasoMm, B HaueM npumepe Bbicota 3500 # mo craHoapTHOH
atT™Mocdepe sKkBHBaJeHTHa (paBHO3HauHa) (GaKTHUECKOH BbI-
cote 3000 .

Beicory mo cranpaptHolt aTtMocdepe, 3KBHUBAJEHTHYIO
(akTHUECKO# BHICOTE, HA3BLIBAIOT 9KBHBAJEHTHOH BBHI-
CO0TO . DKBHMBa/JeHTHAas BLICOTA MOXKeT ObITh OO0JblIe HJIH
MeHblle (AaKTHUECKOH M B PelAKHX CjayuasiX — paBHa €.

Ilon BeIcOTOM moJjieTa MBI B faJjbHeHumieM OyIeM IOHH-
MaTb BBICOTY, COOTBETCTBYIOILYIO MJOTHOCTH BO3AyXa IO
cTangaptHo#i aTMocdepe.

§ 6. BA3KOCTb BO3AYXA

BsiskocThlo HasbiBaercs BHYTPEHHee TpeHHe, BOSHU-
Kawolllee MeXy OTIAEJbHLIMH CJAOSIMH XXUAKOCTH HJIH rasa
IpH UX IBMIKEHMM OTHOCUTEJbHO APYT Apyra C pasHbBIMH
CKOPOCTSIMH.

MouJiekynpl KHIKOCTH WJIH rasa o0JazaloT OnpeleseH-
HOH CKOpPOCTbIO 6ecrnopsiiOYHOrO [BHKEHHs, 3aBHCSLIEH
TOJMILKO OT MX TeMmepaTyphl. Biaronapsi TakoMy ABHKEHHIO
MOJIEKYJT POHCXOAHMT MepeMellBaHue CJI0eB TeKyLleHd XKu-
KOCTH WJU rasa. I[1pH 3TOM MOJIeKYJbl, KpoMe cBoero Hecno-
pSAIOYHOro (TensoBOro) [BHIKEHHS, UMEIT elle J06aBoY-
HYI0 CKOPOCTb OOIIEro MOCTYNMAaTeJbHOro JIBHIXKEHHS B JaH-
HoM cusoe. IloaTomy, nonamas u3 OLICTPOro CJAOS B MedJed-
HBIH, ObICTpble MOJIEKYJbl YCKODPSIIOT JBHXKEHHE MedJeHHBIX;
Hao60opoT, MelJeHHble MOJIEKY/bl, nonanasi B cjaoi ¢ 60Jb-
MOl CKOPOCTbIO, NPUTOPMAXKHBAIOT NBUXKeHHEe ObICTPHIX.

BsiakocTh Tak HasdblBaeMO# uIeasnbHOH KUIAKOCTH (mue-
aJbHOTO rasa) paBHa HYJIO. Bce Xe peasibHble KHIKOCTH
¥ Trasbl 06/1aal0T BSISKOCThIO. Pasiuyalor JMiIb BelllecTBa,
MeHee HJHM OoJiee BSI3KHE, B 3aBHCHUMOCTH OT BEJHUHHBI CHJI
BHyTpeHHero TpeHus. Hannunem BsI3KOCTH BO34yXa oOIpe-
Jle/IsSIeTCsl CONPOTHBJIEHHE TPeHMs, BO3HUKAlOllee NMPH JIBH-
JKEHHUH TeJl B BO3AYIIHOM IIOTOKE.

§ 7. OKHMAEMOCTb BO3YXA

CXKXuUMaeMOCTb ecTb CBOHCTBO rasoB H3MEHSITh CBOIO
MJIOTHOCTb INPU H3MEHEHMH L aBJICHHS. 3ro cBoiicTBO BO31Yy-
Xa okaswiBaeT 0oJbllIoe BJHSIHHE HA aspoguHaMH4yeCKHe Xxa-
PaKTEPUCTHKH CaMOJI€Ta U HA €ro JieTHble NaHHEIe.



B nepBoii yerBepTH Hallero BekKa a3pOIHHAMHKH pac-
CMaTPHBaJH BO3JAYX Kak HeCKHMAeMYI0 KHAKOCTb. ITO
3HAUYUTENbBHO YIPOILAJ0 pacueT JeTHBIX IoxKasaTesjel ca-
MmoJsera. [IpeHebperath CXKHMaeMOCTbIO BO3JAyXa I0O3BOJS-
JIo TO, UTO B Te BpeMeHa OBbIIM JOCTHUTHYTHl JHUIL MaJjble
CKOPOCTH TOJIeTa, MPH KOTOPBIX CYIIECTBCHHOIO H3MEHEHHS
naBjenufi npu obrekanud caMoJsiera He npoucxoauao. C
YBCJHUYEHHEeM CKOPOCTH ToJleTa H3MeHEeHUe NaBJeHHH Bo3pa-
CTaer U npeHebperatb CXKHMaeMOCTbIO BO3ayXa He/b3s. Ha
60JIbIIMX CKOPOCTAX, OJH3KHX K CKOPOCTH pacmpocTpaHe-
HHUSI 3BYKa U INpeBbIIAIOILUX €€, CXKHMAeMOCTb BO3JyXa
yiKe CHJbHO BJHSIET HAa a3POAMHAMUKY CaMOJIeTa.

O BaMSHMHM CXKHMAeMOCTH BO3JyXa NpPH OGOJbIIHX CKO-
poCTaX moJieTa peub OyAeT HATH BO BTOPOH YacTH KHHTH.

FTABA 11
OCHOBHBbBIE 3AKOHbBI TEYHEHHSI BO3AYXA

§ 8 BO3AYVIUHbIM MNOTOK M NPUHLHMN OBPATHMOCTH.
ASPONHMHAMHYECKASl TPYBA. YCTAHOBHUBIIHMCS IMMOTOK

TeueHne HeKOTOPOH Macchl BO3AYyXa, KakK H KHAKOCTH,
Ha3blBAIOT ITOTOKOM.

O6nyBaer JH OBHXKYILHHCS BO3AYX HEMOABUXKHOEe TeJO
UM, HaoOOpOT, TesJo ABUKETCS B HENOJBHIKHOM BO3IYXe,
CHJIOBOe BO3JelicTBMe BO3AyXa Ha TeJo OAMHAKOBO.

[ToatoMy siBJeHUS, BO3HHKAIOIIWe NPH [BHKEHHH Tesa
B BO3JlyXe, MOXKHO H3yuaTb ABYMsl crocofaMH: MJIH ABHras
TeJo B BO3AYyXe, HJH e 00AyBasg BO3AYXOM HENOJBHIKHOC
TeJo.

B coBpemeHHO#l a3poinHHaMHKe ualle, BMECTO TOTO 4UTO-
6bl NBHraTh TEJO H ONpeNe/siTh AeHCTBYIOUIHEe HA HEro BO3-
OYLIHble CHJIBI, MCCJAEAYIOT CHJBI, JeHCTBYyIOlLlHe Ha Hero-
JBHXKHOe TeJo mpu HaOeraHud Ha Hero IOTOKA CO CKOpO-
CTbIO, PABHOH TOH CKOPOCTH, C XOTOPOH JAOJIXKHO JBHUTaThCH
teno. Hanpuwmep, sersiiuit camosiet, CKOPOCTh KOTOPOTO OT-
HOCHTeNbHO Bo3ayxa V m/cex (puc. 2,a), xak 6bl ocTaHaBs-
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Puc. 2. TlpuHuun o6paTHMOCTH B a3pOAHHaMHKeE

JUBAIOT B BO3AYyXe M 3aCTaBJIsOT HaberaTb Ha HEro MOTOK
BO3/yXa C TOH e CKOPOCThIO V, HO 0GpaTHO HampaBJeHHOMH
(puc. 2,6). D10 Tak HasblBaeMbl# npuHUMT 0O partiu-
MOCTH B a’spogHHaMHKe.

IMpurunn obparuMoctu uacto GwiBaeT GoJee YmoOHBIM
NPH TeOPETHUECKHX PacCyKAEeHUSX ¥ TMOCTOSHHO IPUMeEHSsIeT-
Cd NpH ONBITaX B a3pOJUHAMHUECKHX TpyDax.

Aspoaunamuueckas Tpy6a. AsponuHaMuueckodl TpyGoi
HasLIBAeTCS COOPYXKEHHEe, KOTOPOe IO03BOJSET CO31aBaTh
UCKyccTBeHHBIH noTok Bo3ayxa. Ilpocrefinas cxeMa aspo-
JuHaMuueckoif TpyOel nm3oOpaKeHa Ha pHC. 3.

O6a koHua TpyObl OTKPBITH. B 01HOM M3 HHX yCTaHOB-
JIEH BEHTUJIATOP I, BpalllaeMblit aJekTponsurartenem 6. Ipu
BpallleHUH BEHTHJATOPA BO3AYX 3acachbiBaercs B TpyOy de-
pe3 KoJ1eKTOp I U yepe3' CIPSAMJSIOILYIO pellleTKy 2 momna-
JiaeT B TaK HasplBaeMylo pabouyio uactb 3, B KOTOpo# mo-
MellaloT MCIBITYeMoe TesJo (HampuMmep, MOJe b KPblaa HIH
camosiera), a gajdee uepes Auddysop 4 BeIGpachiBaeTCs Ha-
pyxy.

Hasnauenune cnpsvisiiollell pelieTKH—BBIIPAMJATh MO-
ToK, 4yToObl B pabouell wactu TpyGhl OH ABHraJgcs 6e3 3a-
KpyTkH. B paGoueit yactu (HauGosee y3KOi) CKOpPOCTb MO-
TOKa NOJY4aeTCst MakKCHMaJbHOH, B Auddy3ope xKe BCICA-

!

Puc. 3. Tlpocrefimas cxeMa aspolHHAMHUECKOH TPYOHI:
I — koJulexTop; 2 — cnpamjsmas pewetka; §— pafouas yacThb
Tpy6sl; 4 — nuddysop; 5 — BEHTHIATOP; 6 — JEKTPOMOTOP
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CTBHe pacliMpeHHs] NOTOKA CKOPOCTb €ro IIOCTelleHHO Ia-
naer.

ITomemass B paGoueft wactu TpyObl HCHIEITYyeMOe TeJO,
MOXKHO C ITIOMOILBIO CHelHaNbHbIX TaK Ha3blBaeMbIX a3 p O-
OIHHAMHUYECKHX BeCOB 3aMmMepsaTh BO3HHKAWOLIUE
asporuHaMuueckue cuibl. Takoe ucrnbiTanHe Tesa Ha3blBaer-
cd NpPpOLYBKOH.

B Hacrosiliee BpeMs CYlUIeCTBYIOT a3pOAMHAMHUECKUe
TpYOB! pasHooOpas3HbIX KOHCTPYKUHE U pasmepoB. Onnu u3
HUX pacCYMTaHbl OJs HCHBITAHUS HeGOJbIIHX Mojesedl ca-
MOJIETOB M APYTHX JeTaTedbHbIX MAlIMH M UX AeTaJned, Apy-
THe TMO3BOJISIIOT UCIBITBIBATH CaMOJeThl B HaTypaJbHYIO Be-
JuunHy. B 3aBucuMocTH OT THNA M HasHAYeHHs adpOAHHA-
MHYeCKOH TpyObl CKOPOCTb BO3AYLIHOTO MOTOKa KoJjebJer-
Cs B UWIMPOKUX Tpelesax H B cllelHa]bHbIX Tpybax 60Jb-
IIMX CKOpocTed MoOXKeT HaMHOro IIpeBBILATh CKOPOCTb
3BYKa.

B asponunamuuecko#i Tpybe npu paBHOMepHOM Bpalle-
HHY BEHTHJATOPA CO3/aeTcsl yCTaHOBUBLIeeCs TeueHHe BO3-
ayxa. _

YcTaHOBHMBIUMHACS NMOTOK. YCTAHOBUBIUHMCS NOTOKOM Ha-
3bIBaeTCS Takoe TeueHHe BO3AYyXa, NMPH KOTOPOM CKOpPOCTb
qacTUI BOo3AyXa B JOOOH TOUKe MOTOKA He MEHseTcs C Teue-
HueM BpeMeHH (XOTs B Pas3HbIX TOUKAaX TMOTOKA CKOPOCThb
BO3lyxa MoxeT ObiTh H pasauuHoil). Ecau ke ckopocTb
BO31yXa B JlaHHOH TOuKe NMOTOKA MeHsieTcsi, INOTOK Has3khl-
BaeTrcs HEYCTAaHOBHBIUHMCH.

Ilpu ycraHoBuBIUEMCS TeUeHHM BCe YACTHLLI, MPOXOIs-
IKe yepe3 Kakyl-Hubyap touxy A (puc. 4,a), 6GyayTr IBH-
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Puc. 4. YcraHoBuBLIMIHCA TNOTOK BO3jyXa:
a — JMHUM TOKa; 6 — pasjejeHue T[OToKa Ha OTAEJNbHBIE
CTPYMKH NPH MOMOIIM JHHHH TOKa
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ratbcd — TeUb — 00 OJHOH ¥ TOW Ke JIMHHH. DTa JHHHSA
(AC) nashiBaeTcss JuHHEH Toka. Y ecin kakne-Hu-
O6yab 4aCTHLBl «OTMETHTh» NYTEM OKPack# U sateM ¢oro-
rpadupoBaTh TeueHHe, TO MOJYYeHHass KapTHHA TMO3BOJUT
CYIUTb O HaNpaBJeHHHM NBHKeHHs Bosnyxa. Ha tako#t ¢o-
Torpaduu SICHO BUIHBI JIMHUH TOKA.

Takum o6pa3oM, yCTaHOBUBIIHICH IOTOK MOXHO MBIC-
JIEHHO pasie/uTh Ha OTHesibHbIe CTPYHKH. Iljasg 3TOro MOXK-
HO TpeACTaBuTh, UTO IHepel TeJOM TOCTaBjeHa CceTKa
(puc. 4,0), paszensiomasi NOTOK Ha OTHeJbHble CTPYHKH C
OuYeHb MaJIBIM CeYeHHEM.

§ 9. JAMHHAPHOE U TYPBYJIEHTHOE TEYEHHSI BO3IAYXA.
MOrPAHHYHBIN CJIOH

Ilpu o6TexaHuu Tea C TJIaZKQH NOBEPXHOCTHIO JO oOmpe-
JeJeHHOH CKOPOCTH YaCTHIB XKHAKOCTH ABHXXYTCS TOJbKO
BIOJIb OCH a’poAHHaMuUuyecKod TPyObl; Takoe TeueHHe Ha-
3bIBaeTCsi JaMHUHapHB M, T. e CJIoUCTHIM. IIpu Bo3pa-
CTaHHM CKOPOCTH CBepPX OTpefAesJeHHOH BeJHUHHBl YaCTHIBI
XKUIKOCTH, KPOMe MOCTYynaTeJbHOH CKOPOCTH, MpUoOperaoT
elle GLICTPO MeHSIOMIMECS CKOPOCTH, TeplneHIHKYJasipHble K
ocH TPYOHI; Takoe TeueHHe HasbiBaeTcsi TYpO yJaeHT-
HEBEI'M, T. €. BUXPEBbIM, 0eCNOPSALOUHBIM.

Ilpu oOTekaHHu TesJ ¢ IIEPOXOBATOH NOBEPXHOCTBIO Xa-
pakTepHLIM sIBJsieTcs] TYpOyJeHTHOe TeueHHue.

Morpaunynbiii caoif. donyctuM, uto BO3AyX sIBAsIeTCH
HeaJbHbIM Ta30M, T. €. He 06/afaeT BS3KOCThbIO. B TakoM
ciyuae npu oOGTeKaHHM Teja BO3LYXOM CKOPOCTb YacTHIL
BO3NyXa OKOJo Tesna Obla Obl Takoi Ke, KaK U CKOPOCThb
moroka Baasau ot tena (puc. 5,a). Ho coBceM uHas Kapru-
Ha NoJyyaeTcsi B AeHACTBUTEJIbHOCTH.

Korna Bo3gyx ofTexaeT Teso, TO WaCTHUKH, IpHJerao-
HI¥e HEMOCPEeNCTBEHHO K TeJY, He CKOJb3SAT MO ero moBepX-
HOCTH, a 3aTopMaxuBaioTcs. CKOpocTb BO3JyXa Hemocpen-
CTBEHHO OKOJIO TeJa paBHa HyJ10. [lo Mepe ymaneHus OT
NOBEPXHOCTH TeJa CKOPOCTb BO3JYyXa MOCTENEHHO YBEJHYH-
BaeTCst U JUIIb Ha HEKOTOPOM pAacCTOSIHHH OT Teja CTaHo-
BHTCS DaBHOH CKOPOCTH NOTOKa BAaju OT Teaa (puc. 5,0).
ITOT NMOBEPXHOCTHBIH CJOH, B KOTOPOM CKOPOCTb BO3oyXa
3aTOPMOMKEHA CHJaMH BHYTDEHHEero TpEeHHsl, Ha3bIBaeTCs
norpaHuuyHbM caoeM. [lorpaHuunblii ciaoff xak 6wl
COCTOHT W3 Psfa TOHUAHUIIMX CJ0EB, H3 KOTOPHIX KaxKJbli
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Puc. 5. O6pasoBanue NorpaHuyHoOro cjios: @ — o6TeKaHue Tela
HJeaNbHbHIM Ta30M; 6 — oOTeKaHHe Tejia BO3AYXOM — TOPMOXKeHHe
NOTOKa B NOTPaHMYHOM cJ0€

HaXoOMTCAd moj JeficTBHEM JBYX COCEIHHX: OIHH TOPMO3UT
€ro -IBHXKEHUE, a JPYrofl yCKopsier.

Ecnu nBuKeTcs He BO3AYX, a TeJo B BO3ayxe (Hanpu-
Mep, caMoJleT), To B MOrPaHHYHOM cJIoe BO3AyX npuobpera-
eT CKOPOCTb IO HaNpaBJeHHIO JBUKEHHS TeJa, YBeJIUuuBalo-
uryrocst ¢ npuO/HkKeHHeM K NMOBEPXHOCTH Tesa 10 CKOPOCTH
nocsaenHero (Tesio yBjaekaeT 3a co6ofl HEKOTOPYiO Maccy
BO3/yXa).

Ha npeonosenne cun BHYTpeHHEro TpeHHs B TOTpaHUY-
HOM CJ10€ TPAaTHUTCSl HeKoTopas HOJsi SHEpruu NOTOKa, a ec-
JI IBUKETCS TeJO, TO JOJIs HepTHH [BHKeHHs Tesaa (y ca-
MoJieTa — J10JIsT SHEPTUH ero ABUTaTess ).

B nmorpanuuHoM cjoe XapakTep JIBHMKEHHS YacTHl] BO3-
AyXa OTJMYaeTcsi OT XapaKTepa HX [BUXKEHUS BHe 3TOro
cnosi. B aToM MoXHO yGeAHTbCS, ec/H pacCMOTPeTh KaKoi-
Hubynn saement A morpamuusoro ciosa (puc. 5,6). Benen-
CTBHE PasHOCTH CKopocTell & U 4; 37eMeHT NPUXOMUT BO
BpalllaTe/bHOe IBHXKEHHe, KOTopoe 6yaeT TeM HHTEHCHBHee,
yeM 6/1M¥Ke HaXOJHUTCS 3JeMeHT K noBepxHoctd tenaa. C yna-
JIeHHMeM OT TOBEPXHOCTH pPAa3HOCTh CKOPOCTEH MOCTErneHHO
HcuesaeTr W, CJeloBaTeJbHO, BpallaTejbHOe JBUKEHHE Ua-
CTUIL 3aTyXaerT.

B norpanuuHoM cjioe HaGaI0fAOTCA JaMUHAPHOE H TYp-
OyJeHTHOe TeueHHs.

Ecnn HuueMm He 3aBUXPEHHBbIH MMOTOK Haberaer, HamlpH-
Mep, Ha IJOCKYIO IJIACTHHKY ¢ He0OJbIIOH CKOPOCTHIO
(puc. 6,a), To B MOTPAaHHYHOM CJOE€ BO3ILYX CHayaja Teyer
B BuJe HeCMeLIMBAWOWIUXCA CJa0eB. Takol morpaHHYHELR
CJI0H Ha3bplBalOT JaMuHapHeM. Ho B 6GoJblIMHCTBe c/ayda-
€B, BCJeACTBHe OOJbLIOH CKOPOCTH INOTOKa, CTPOEHHe Ho-
FPaHUYHOTO CJI0A TOJydYaeTcss MHHIM. JlaMHHapHoe TeueHHe
HabJofaeTcss TOJIbKO YV MepeqHell YacTH Tesa, a 3aTeM Npo-
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Puc. 6. Jlamunaproe u TypGyJieHTHOe TeyeHHsi: @ — cXeMa JaMH-

HapHOro NOTPAHHYHOTO CJIOS MPH OGTEKAHHH IJIOCKOH MJIACTHHKH,

6 — cxeMa nepexoja JaMHHapHOro TeueHHS B TYpOyJeHTHOe MpH
6OJIbLIOH CKOPOCTH NMOTOKA

MCXOQUT Iepexoj OT JaMHUHHAPHOTO TeUeHHs K TypOyJeHT-
HoMy (puc. 6,6). ITocsenHee ke XxapakTepHO HHTEHCHBHBIM
nepeMelliMBaHHEM YaCTHIL BO3AyXa B HallpaBJeHHH, NepreH-
JAUKYJSIPHOM HanpaBJeHHIO [IBUIMKEHHs, UYTO CONMPOBOXKIaeT-
Csl 3anoJIHEeHHeM NMoToKa OecnopsiiouHBIMH MEJKUMH BHX-
PSIMH.

Ecnn teno uMeer o6rexaemyio (GopMy H NOBEpXHOCTb
€ro XOpoLIo OTIOJHPOBAHA, TO epeX0d OT JaMHHApPHOTO Te-
ueHHsy K TYpOYJEeHTHOMY MpOHCXONUT O/uXKe K 3afHell ua-
ctu tesia. [lpn Menee oGTexaeMoit (opMme H IIepoXoBaTOH
MIOBEPXHOCTH 3TOT I[IePeXOJ MPOHUCXOAUT B TepenHell yacTH
Tesla, B pesysbTaTe yero TypOyJeHTHOe TeueHHe B INOrpa-
HHYHOM CJloe siBJjisieTcsl NpeoBJiafaroliuM.

§ 10. YPABHEHUE HEPA3PbIBHOCTH

YpaBHeHHe Hepa3PLIBHOCTH TEUEHHS XKUAKOCTH HJIM rasa
W ypaBHenHe BepHyssn (0 KOTOpOM peub HAET JaJblie)
BhIpaxawT co6of nBa BaXKHeHWHUX 3aKoHa a3pOTHAPOLHU-
HaMugi. OHU BBITEKAIOT U3 OCHOBHBIX 3aKOHOB €CTeCTBO3Ha-
HHSI: COXPaHsIeMOCTH Macchl U 3Heprud. PaccMoTpuM ypas-
HeHHe HepasPLIBHOCTH Ha INIpUMepe MBHXKEHHS BOJBl IO
Tpy6xe (mpeHeGperast TPEHHEM BOIBL O CTEHKH TpYOKH).
Mul BmpaBe 3To clmenaTh, Tak KakK JABHXKeHHE Ia30B NONYH-
HSIETCST B OCHOBHOM T€M ¥Ke 3aKOHaM, UTO M [BUXKEHHe XKHI-
KOocTeHd, ec/lH He YUHMTHIBATh BJIHSHHSA CXKHMaeMOCTH.

Ha puc. 7,a usobpaxeH pesepByap, U3 KOTOPOTO BOIa
MOXeT BLITeKaTh uepe3 TpyOKy mepeMeHHoro ceuenusi. Ecau
OTKPHITh KPaHBl Tak, UTOOL KOJMYECTBO BbITEKAWOUICH M3
pe3epByapa BOJb! OblJIO PABHO KOJMHYECTBY BTEKaIOIeH B He-
To BOJBI, TO YPOBEeHb BOIbl B pe3epByape OCTAaHETCS MOCTO-
SIHHBIM, a TeyeHHe BOMAbI Mo TpyOKe OymeT yCTAHOBHUBLIMMCSI.
[lpu ycraHoBuBIIEMCS TeUeHHH He MOXKET NPOUCXONUTH HH
HaKONJIeHUs] BOMABl, HM ee YOBIBaHHSI B KaKOM-IH00O 0OTpes-
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Ke TpYOKH, TaKk Kak NMPU 3TOM MeHsnnch Obl JaBJeHHE, J10T-
HOCThb M CKODPOCTb JKHIKOCTH, Haxolsulefics B NLaHHOM OT-
peske TpyOku (1 Mor 6n 06pa3oBaThbCsl Pa3pHIB TEUEHHS).
CaenoBaresbHo, uepe3 Jwo0ble ceueHusi TPYOKH, Hanpumep
I u 2, npoTekalOT B CEKYHIY OIHWHAKOBbie MacChl Boibl. U
ec/lH 0003HAYUTb 3TU MAacCChl BOIbI Uepes My U My, TO

my = My.

OT0 03HayYaeT, YTO CEKYHAHBIH PacXof XKUIKOCTH, IPOTEKAI0-
el yepes pasHBe CEUEHMs, MOCTOSIHEH II0 BCeH  JJuHe
TpyOKH.

my = my = const

(const — cokpamiennoe JaTiHCKOe CJa0Bo constans, xoro-
PHIM NpUHATO 0603HAYaTh MOCTOSTHHBIE BEJHYUHHBI).

Hanucannoe paBeHCTBO MOMKeT GbiTh BbIPAXKEHO HHaYe.

Ha puc. 7,6 nsobpaxkena ctpyiika KHIKOCTH NepeMeH-
HOTO ceueHHsl 4 Ha Hell o0o3HaueHwl: uudpamu I u 2— nBa
pasHbIX ceueHusi, 6ykBamu F; u Fy — njolamgu 3THX cede-
Hu#, Vi u Vo — CKOPOCTH XKHUAKOCTH NMpPH MPOXOKIECHHH Ye-
pes 3Ty ceueHus, Qi M Q2 — IJIOTHOCTH KuAKocTH. [Tosb3y-
SIcb 3TUMH 0003HAUEeHHSIMU, BHIDA3UM MacCOBBIH pacxojl
CTpyHKu uepe3 o6beM H NIOTHOCT. :

O6beM KHIKOCTH, NpOTEKalolledl B CeKYHLY uepe3 ce-
yeHue CTPYHKH, PaBeH NpeusBeleHHI0 Miomann F ceuennus
Ha CKOpPOCTb V B 3TOM CeueHHH; YMHOXKHB CEKYHIHBIH
06'beM Ha MaCCOBYIO IJIOTHOCTb Q, NOJIYUYUM CeKYHIHbIH pac-

Puc. 7. K nosicHeHUI0O 33aKOHA HEPa3PHIBHOCTH TEUEHH$ MKHIAKOCTH H 3a-
Kona Depunyanu: a—npuGop 1/ WJMIOCTPAUMH 5THX 33KOHOB;
6 — cTpyHKa M CEKYHIHBIN PacXon MXHIKOCTH
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Xon )uaxkocTd. Takum o6pa3oM, HamHcaHHOe BBILIE paBeH-
CTBO NMPUHHUMAeET BUM:

01F1Vy = 0:F,V,.

DTo BhIpaKeHHMe M Ha3blBaeTcsi ypaBHEHHEM He-
Pa3pPLIBHOCTH TEUEHHS JKHIKOCTH.

Ecan UIKOCTL HecXKHUMaeMas, TO IJIOTHOCTb ee He H3-
MeHsIeTC M CJIe[0BaTeNbHO

F1V1 _ F2V2.

B TakoM BuJe ypaBHeHHe HepaspblBHOCTH CHpPaBeIHBO
L7 BO3yXa TOJIbKO NIPH CPaBHHUTEJbHO HEeOOJbUIUX CKOPO-
cTax aBuxKeHds (mpuMepHo mo 300 xm/«ac). Tlpu Goabluux
e CKOPOCTSX BCJELCTBHE CXKHMAaeMOCTH BO31yXa, T. e. 3Ha-
YUTEIbHOIO M3MEHEHHS ero IJIOTHOCTH, OOBEMHBIH pacxojx
yKe He OyeT NMOCTOSIHEH.

Wrak, uepe3 pasiuuyHble CeUeHHS CTPYHKH B CEKYHIY
IPOXOJUT OJHHAKOBBIE 006beM XKHIKOCTH. IDTO O3Hauaer,
UTO yepe3 3TH CEUCHUS KUAKOCTb TeueT ¢ PasHLIMH CKOpO-
CTSIMH, U UeM MeHbIle ceueHHe, TeM GoJblle CKOPOCTh KU JI-
KocTH. B 3TOoM Jjerko yGemuThes, TaK KakK MocjaeflHee ypaB-
HeHHe TO3BOJISIET. HANUCAaTh:

Fo_ /V2

FF — 7
T. €. CKOPOCTh XUJKOCTH OODATHO NPOTOPUMOHAIbHA IIJIO-
miagy MOINEePeYHOro CeuyeHHs CTPYHKH.

B Ttakom BuIe ypaBHeHHe O0OBACHSIET, MOUEMY B CaMOH
yskoi (paGouefl) wacTu aspoauHaMuyeckoit TPyOGel (cM.
puc. 3), roe cTpyiixu cxkartbl (JAUHHH TOKa Bcero Tylle),
CKOpPOCTh IMOTOKA NOJYyuyaeTcss MakCUMaJjbHOH, a B Oubdy-
30pe, Te CTPYHKH pacluupsioTces (JMHMM TOKA pPacXOIsT-
Csl), CKOpPOCTh MOCTENeHHO Nafaert.

b

§ 11. CTATHYECKOE JABJIEHHE B IMOTOKE
H CKOPOCTHOM HAIOP

Bcesikoe Teso, morpyxennoe B BO31yX (MM KHAKOCTh),
HCTIBITEIBAET CO CTOPOHBI MOCJAENHEr0 labJeHHe, KOTOpoe
HasbiBaercgs cTaTtuueckuM. Crariyeckoe [maBJeHHe
UMeeT MecTo KaK B cJyuae, KOTQa BO31yX HENOABHIKEH OT-
HOCHMTEJIbHO TeJa, TaK H B TOM CJyuae, KOTla OH HaXOMHUTCS
B OTHOCHTeJIbHOM JBH:KeHud. Ho Bo BTOpOM cayuae, Kpome
CTAaTHYECKOTO NaBJEHHS, HMecT MECTO ellie JHHaAMHU e-
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CKOe pfaBJ/JeHHe MIM, Kak ero yaile HasplBaoT,
CKOPDOCTHOMH Hamonp.

Crartuueckoe naB/ieHHe B NOTOKe (B CTpye) BMOJIHE aHa-
JIOTHUHO MABJIEHHIO TOKOsIIelics MXHAKOCcTH uau rasa. Ha-
npuMep, HaXOOUTCA Ju Bola B Tpy6Ge mpubopa (puc. 7,a) B
COCTOSIHHH TIOKOSl HJH TeueT Mo Hel — B 060uX caydasx
CTeHKH TPy6bl OYOYT HCHBITHIBAThL JaBJ/jeHHe BOABI, XOTS BO
BTOPOM CJayuae OHO OyIeT HeCKOJbKO MeHblle 3a cyeT MO-
SIBJIGHUST CKOPOCTHOI'0 Hamopa— ero Mbl Cpa3y MOUyBCTBY-
eM, ecJill TOJACTaBUM JAaN0Hb MOJ OTKPHLITHIHA KpaH npubopa.

JlaBieHue BO3ayxa ecTh pe3yJbTaT TOro, YTO BO3AYX
cxar. Cxkartplil ras crnoco6eH Mpou3BoAUTh paboTy, MpUUeM
3amac paGoThl, T. €. MOTeHUHAaJbHast 3HepTUs rasa, npornop-
uMoHateH ero paBJgenui. CjemnoBaTe/]bHO, BCSIKasi Macca
Bo3qyXa obsafaerT NMOTeHLHAJbHOH 3Heprueil, KoTopasi Mpo-
NOpLHUOHAJbHA CTATHUECKOMY JaBJIEHHUIO.

Korma Bo3nyx HaxoauTcst B JBHKEHHH, TO YaCTb ero mno-
TEHIMAJbHONH SHEPTHU NMePeXOIUT B KHHETHUECKYI0, KOTOpas
1 NpOosIBJSIETCS] B CKOPOCTHOM Hamope (HampuMmep, Npu Aeid-
CTBHUH BeTpa Ha Tesna). KuHernueckas 3Heprusi HEKOTOpPOH
Macchl /1, KaK H3BeCTHO, BbIpaxKaercs Tak:

2
Exun = ’_%V“
3aMeHHB B 5TOH (opMyJie Maccy M MaccCOBOH TNJOTHO-
CThIO BO31YyXa Q, MOJNYUUM CJAEeAYIOMYI0 GOpMYay AJST OLeH-
KM CKOpOCTHOro Hanopa, o6osHauaeMoro OYKBO# ¢:
g =L (wel?).

CKopocTHO# Hamnop, Kak H CTaTHuyeckoe [aB/eHHe, BbI-

paxkaercsl B Ke/m?.

(kem) .

§ 12, YPABHEHHE BEPHYJIJIH

Bropoi#i BaxHeHNIHH 3aKOH a3pOrHAPOIMHAMHUKH, chop-
mynupoBanHublit . BepHyaau, ycraHaBiuBaer CBs3b MeXKIY
CTATHYECKUM [aBjeHHeM B CTPye M CKOPOCTHBIM HamopoM.
[Tpocnenum cHavajsa 3Ty cBS3b Ha onbite. /s 3TOro onsth
BOCIIOJIb3yeMcsl nmpHOopoM, H300paKeHHBIM Ha pHc. 7,a.

Bbl BHAHTE, YTO B CTEHKY TPyObl NepeMEHHOro CeyeHHUs
BKJIIOUEHB! BePTHKaJbHble TPYOKU — OHH HTPaIOT pOJb Ma-
HoMeTpoB. Korma xpaHbl 3aKpBITHl U BOJA He TedeT IO TPY-
Oe, BoJla B MaHOMeTpaxX CTOHUT Ha TOM XK€ YpOBHe, 4TO H
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Puc. 8. Ilpn cy:Keuun cTpyH BO3AYyXa CKOPOCThb €ro yBeJHUHBaeTcs,
a JaBjeHHe (cTaTHYecKOe) YMeHbLIaeTcCst

B pesepsyape (Kak B coofuiawouguxcst cocynax). Ho kax
TONILKO OTKPOEM KpaHbl ¥ BOLa noTeder Mo Tpybe, ypoBeHb
BOABl B MaHOMeTPax MOHHM3HUTCA. DTO Y¥Ke TOBOPUT O TOM,
YTO JaBJeHHe BOJAbl HA CTEHKHM TPYObl B CTpye MEHbLIE, YeM
B NoKosuleHcss KHUAKOCTH. YPOBeHb BOALI NOHH3HTCA 060Jb-
Ille BCEro B TOM MaHOMETpe, KOTOPhIH NpUcoefHHEH K caMo-
MY Y3KOMY CeueHHIO TPYObl, 1 MeHblle BCero B TOM, KOTO-
Pblil IpHMCOeIMHeH K HauboJjee LIIHPOKOMY ceueHHIO. A 3To
MIOKa3blBaeT, UTO MPU CYMEHUW CTPYU, T. €. NpU YB8eaudeHul
CKOPOCTU JCUOKOCTU, cTaTudeckoe dasaeHue YMEHbULAeTCH.

To e camoe sBJeHHe MOXKHO HabJwdaThb ¥ NMPHU Teue-
HHH BO3JAyXa no TpyOke mepeMensxoro ceuenusg (puc. 8). Ma-
HOMETpHl M 3JeCh MOKaXKVyT, UTO JAaBJeHHE MajaeT MpHU Cy-
KEHHH CTPYH, T. €. NPH YBeJTHUEHHH CKOPOCTH BO3ayXa.

KakoBa e npuuuna 3TOro siBJeHus?

Korga Bo3ayx nBuxercss mo Tpybke (6e3 TpeHus), OH
He NPOMSBOIUT HUKaKoH paboThl, U Mo3TOMY 0OIIMi 3amac
3Hepruu ocraeTcs nocrosHHbIM. Ho, Kak #M3BecTHO, Bcerjia
BO3MOXKEH 1epeXxoi MOTeHUHalbHOH SHEPTUH B KHHETHUECKYIO
1 HaoOopoT. DTO ¥ HMeeT MeCTO B JAHHOM CJyyae.

Korna ckopocTb CTPYH B Y3KOM CEUEHMH YBeJHYHUBAeT-
csl, TO YBeJHUUBAIOTCSI CKOPOCTHOH Hamop M KHHeTHUecKas
SHEPrus B 3TOM MecTe.

IlosHast Heprust CcTPyH — MoTeHUHAMbHAS NJIIOC KHHETH-
yecKasi, — eCJIM OTCYTCTBYIOT TOTEPH, OCTAeTCs HeM3MeHHOH
BO BCeX CeueHHSIX TPYOKHU. ITO O3HAyaer, 4YTO CyMMa CTaTH-
YecKOTo JHaBJIeHMsST H CKOPOCTHOTO Hamopa IOCTOSIHHA IO
Bcelt miuHe TpyOku. W ecaum 0603HAUMTL B IPOU3BOJILHOM
ceueHMH | CTaTHUeCKOe JaBJeHHE yepe3 p; ¥ CKOPOCTb BO3-
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ayxa depes Vi, a B ceuenun 2-—uepes py u Vy, TO MOKHO
HamyucaTh:
2 2
% oV
Pt =Pty

HJIM, TIOCKOJIbKY BbHIGOp CEuYeHHsl COBEPIIEHHO MPOHM3BOJEH,
npoiue:

P+ _9_21{_ = const.

Taxo#t B ypaBHeHHsA SIBJSETCS CAMBIM NMPOCTHIM MaTe-
MaTHdecKUM BblpaxkeHneM sakona Jl. BepHy/anu n unrtaerca
TaK: CYMMQ CTATUUECKO20 OABACHUS U CKOPOCTHO20 HANOPa
044 2106020 CedeHusn CTPYU ecTb BeAUYUHA NOCTOAHNKAAL. DTa
CyMMa HasblBaeTCss MOJIHBIM JaBJeHHEM, WIM I 0J-
HBIM HAaNoOpoOM.

B npuBeneHHoM BHIe ypaBHeHHe DepHY/IH OTHOCHTCH
K CaMoMy MpOCTOMY cJjayuaio (ropusoHrtajbHasi CTpys, OT-
CYTCTBHe NOTEPb U T. A.) H TNMOJHOCTbIO CIPaBeLJHBO TOJb-
KO O UaeanbHOH (HEeBSASKOH) M HeCXKHMAaeMOH »KHAKOCTH.
HOans yuera e BSA3KOCTH M CKHMaeMOCTH BO31yXa BHOCAT-
CA COOTBETCTBYIOIIHE IIONpPaBKH.

B cnpaBemsuBocTu 3akoHa DepHy/iH MoxkHO yOeauTheCs
Ha cJjelylolleM NMPOCTOM OIbITE.

BosbMure nBa Jsucra nucueff Gymaru M, nepKa HX OT-
BECHO ¥ INapaJienbHO APYr APYILY, AYHTE B NPOMEXYTOK
MexXay HuMu. Kasanock Obl, UTO JMCTHl JOJKHBL Pa30ATUCE,
npousoiizer xe Kak pas ofpaTHoe — aucThl cOaussaTcs. Je-
JIO B TOM, 4TO C BHEWHWX CTOPOH JIHCTOB NaBJeHHEe aTMO-
chepHoe, B NDOMEXKYTKE Ke MexKIy JUCTaMHU JaBJeHHe
BCJAENCTBHE HaJH4YMs CKOPOCTHOrO Hamopa OyneT MeHblie
aTMocdepHoro; moja jJdedcTBHEM PAasHOCTH JAaBJEHHH JIMCTHI
U cOausaTcs.

§ 13. UY3BMEPEHHUE CKOPOCTH BO3AYIIHOIO NOTOKA.
YKA3ATEJIb CKOPOCTH CAMOJIETA

H3mepenue CKOPOCTH BO3LYIIHOTO MOTOKAa OCHOBAHO Ha
H3MepeHHH cKopocTHOro Hamnopa. ITostoMmy npuGop mns us-
MepeHHs] CKOPOCTU NpeicTaB/aseT ¢o00# KOMOHHAUMIO NpH-
eMHHKa BO3AYLIHOTO [aBJeHHS H MaHOoMeTpa.

IIpueMHUK  BO3AYIIHOTO  [HaBJIEHHS  BHINOJHSETCH
o6bIyHO B BUZe TPYOKHM, KOoTopasi MO3BOJsET H3MEPUTb pas-
HOCTb MeXJAY TOJHBIM ¥ CTaTHUeCKHM [NaBJAEHUSIMH, T. €.

30



Quramiseckasn
mpytha g

£ Q=Y CImaeh A
moytea

o
7
dL
a

Puc. 9. Miamepennie CKOpOCTHOTO BO3AYIIHOTO MOTOKA: @ — CXeMa

NpPHEMHHKA BO3AYIIHOTO AAaBJEHHS] AJIsi H3MEPEHHsi CKOPOCTH BO3-

JYUIHOFO TOTOKA, 6 — CXCMa COeAMHEeHHs MpUeMHHKa C yKasa-
TeleM CKOPOCTH Ha caMojieTe

[ N
A
+

CKOPOCTHOH Hanop. B Hameft aBnauuu mnpuMeHsiercs Tpy6-
ka tuna LIATH, cxemartuuecku usoSpazkenHas Ha puc. 9,a.
Ona coctouT u3 ABYX TPYGOK: 0QHJ4 M3 HHX — BHYTPEH-
HSIT — MMeeT OTKpbIThIil Kouew (A), oGpauienHsiit HaBCcTpeuy
NOTOKY, — 3Ty TpyOKY HasblBalOT JHHAaMHUYECK OH;
apyras Tpy6Ka — BHelUisil — UMEET 3aKPBITHIH KOHEI[ H
TOJIbKO MaJsleHbKHe O0OKOBble oTBepctis (B) —s3rta Tpybka
HasbiBaeTcss cTaTH4YeckK oM. [lpyrne KoHUb 00GeHx Tpy-
fox npucoenuHsitorcs K MaHoMerpy. Ha puc. 9,a cxematu-
YecKH I0Ka3aHO COeJMHEeH#e HX C XKHAKOCTHBIM MUKDPOMaHO-
METPOM.

Junamuueckyo TpyOKY IpaBusbHee Obl10 Obl HasbIBATh
TPYOKOH NOJIHOrO DaBJeHHs, TAK KaK CBOHM OTKDPBITBHIM KOH-
IIOM OHa BOCIPHHMMAeT MOJHOe [aBJeHHe, PaBHOe CyMMe
CT3THUECKOTO [OaBJjeHHs M cKopocTHoro Hamopa. Craruye-
cKas Ke TpyOKa uepe3 OOKOBbie OTBEPCTHSI BOCTIPUHMMAET
TOJIbKO CTaTHYecKoe [daBJleHHe.

Ha ypoBedb XuAKOCTM B NpPaBOM KOJieHe MHUKDPOMAaHO-
MeTpa faeifcTByeT IMOJIHOe J[aBJeHHe BO3AYLIHOTO IIOTOKa,

V2
paBHOe p—l«—Pé—, a Ha YpOBeHb XXHIKOCTH B JIEBOM KoOJe-

He — TOJIbKO CTATHUecKoe AaBjgeHHe p. PasHoctb ypoBHel
h u mokaxker pa3’HOCTbL MaBJEHHH MeXKAY NOJHBbIM [1aBJeHH-
€M U cTaTHUeCKHUM (ec/JH MHKpPOMAaHOMETp BOISIHOH, TOo 1 MM
BOA. CT. =1 Ke/M?), T. e. Mbl MO¥KeM HalHcaTb:

h=(p+ -4 —p,
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OTKY/Aa

h=— "2“” (K2/M2)
(ecqim MUKPOMaHOMETD He BOMASHOf, TO pasHocTb ypoBHe# A
TI‘pCL[BapHTEJIbHO HepquHTbI‘Ba}OT B MM BOI. CT.).

TakuM 06pasoM, NPHEMHHK BO3AYUIHOrO JaBJieHUS B
CoeJHHeHHUU C MAaHOMeTpPpOM IO03BOJIFEeT U3BMEPHUTHh CKOPOCT-
Ho#l Hamop. 3Has Ke CKOPOCTHOH HAmmop, HETPYAHO BBIYMC-
JHUTb U CKOPOCTh V moTOKa, Tak Kak u3 nociegHeil Gopmy-

JIBl CJeLyerT:
v=y 2
P )

rae V — ckopocTh IIOTOKA B M/cek;
h =~ pasHocTh YPOBHeH B KOJieHaX MHUKPOMaHOMeETpa,
BBIpaXKeHHast B MM BOJSIHOTO cToJifa.

YKa3aTeab CKOPOCTH camoJieta. Ha camosiere npHeMHHK
BOSIYIUIHOTO NaBJIEHHSI yCTaHaBJHBAeTCS BHE CTPYH BHHTA
napaJjJjeJbHO INPOAOJbHON OCH caMmojieTa H COEeNHHSIeTCs
NPOBOAKOH ¢ yKasaTeseM (puc. 9,0), moMelaeMbiM B Ka-
O6uHe JeTudKa Ha npuBOpHOM AoCKe; IIKajsa yKasaTels I'pa-
nyupoBana B sxm/uac. CoefMHSAIOTCA OHM CJaeAYIOIIMM 06-
pasom. ‘

JnnaMuyeckas TpybKa coeJUHsETCS C MaHOMeTpHUeCKOH
roppupoBanHoit KopoOkoit K, a craTnueckas Tpyb6ka —c
repMeTHYeCKH 3aKPLITHIM Kopnycom M maunomerpa. IToaTo-
My B noJieTe B MaHOMETPHUYECKYIO KOPoOKYy mepegaeTcst M0J-
HOe JlaBJieHye, B KOPNyC e MaHOMeTpa — TOJIbKO CTaTHue-
ckoe nasJjenne. CiuengosarenbHo, B KopoOke K maBienue
Bcerpa Gyaer GoJblie, ueM B Koprnyce M, Ha BeJMUHHY CKO-
poctHoro Hanopa. [loja neficTBUeM mHoOCJeNHEro CTeHkKa KO-
pobKu B TOH WM MHOH cTemeHH Beirubaercs, MOBOpauUBas
CTPesKy, KOTopast ¥ MOKa3blBaeT JIETUHKY TaK Ha3hlBaeMylo
BO3AYLIHYI0O CKOPOCTb camoJieTa (CKOPOCTb OTHOCHTEJBHO
BO3/1yXa, a He 3eMJH), COOTBETCTBYIOILYI) JaHHOMY CKO-
POCTHOMY Hamopy.

YKasaTesb BO3AYUIHOH CKOPOCTH SIBJASIETCS BayKHEHIIHM
nuoraxkueiM npubopoM. CieayeT NMOMHHTb, YTO OH 3aMe-
psIeT He CKOPOCTh KakK TaKOBYIO, a4 TOJIbKO CKOPOCTHOH Ha-

ph?
nop, T. €. 5= -




TJIABA 1II
A3POLLUHAMUYECKHUE CHJIbI

§ 14. CONMPOTHUBJIEHHE BO3IYXA.
OBTEKAHHE BO34YXOM TEJI

CuJioBoe JeHCTBHE BO3AYLIHOTO NMOTOKA Ha TeJsJI0 Hasbl-
BAalOT CHJOH COMPOTHBJEHHS BO3AYXa, HIH
a3poAMHAMHUYECKOH cCHJOL.

CorslacHo IPUHIUNY OOPATHMOCTH, HABHKETCS JH TeJo
C HEKOTOPOH CKOPOCTbIO B HEINCABHIKHOM BO3JyXe HJH, Ha-
060poT, TeJO HEMOIBHMIKHO, a Ha Hero HabGeraer MOTOK BO3-
IyXa CO CKOPOCTbIO, PaBHOH H MPOTHUBOMOJOXKHOH CKOPOCTH
Tesla, — BeJHYHHA a’3POJUHAMHYECKOH CUJBbl B 060MX Cay-
yasax OyneT OMXMHAKOBOIL.

ConpoTuB/eHHe BO3AyXa €CcThb INPOsSBJIEHHE €ro HHepT-
HOCTH, T. €. CBOHCTBA OKas3hiBaTb CONPOTHBJIEHHE BCSAKOMY
MU3MEHEHHIO ero COCTOSIHHUSI IOKOSl MJHM  TNPSIMOJHMHEHHOTO
PaBHOMEPHOTO IBHXKEHHS.

Teopuio compoTUBJIeHHs BO3JAyXa BlepBble paspaboTan
Hpoton. Ho ¢ pasButHem aBuanuu ObLJIO O0Ka3aHO, 4UTO
runortesa HeloToHa 0 CYIIHOCTH CONPOTHBJIEHHSI BO3JAyXa He
coBceM BepHa. HplOTOH mpeanoJsiaraJj, YTo ecad BO3AYX Ha-
Geraer Ha TBepHOe TeJO, TO YACTULBl BO3AyXa YHapsoOTCs
0 TeJo Kaxjas B OTHEJbHOCTH W IPH 3TOM IOJHOCTBIO Te-
psIoT cBol cKopocTb. Obinee pneficTBMe 3THX VAApOB H
naer, no Helotony, conporussaenue. UTo npoHCXOAUT C ya-
CTULIAMH BO3AyXa MocJje yaapa O TesJo, He paccMaTpHBa-
Jock. Takoe npencraB/ieHyue O COMPOTHBAECHHH BO3AYXa OKa-
3aJI0Ch HellpaBU/AbHBIM, TaK KaK NPHHUMAJI0Ch BO BHHMAaHHe
ZaBJieHye BO3AyXa TOJbKO Ha NepejHIOn YacTh TeJsa, AeH-
CTBUe Xe BO3AyXa Ha GOKOBBLIE CTOPOHBLl M Ha 3aJHION He
YUHTBHIBAJIOCK.

Onuter H. E. JKykoBckKoro u Apyrux yueHBIX, MOCTaB-
JleHHble B a%POJHHAMUYECKHX Js1abopaTopusX, moKasaJgi,
UTO 3alHsAS 4acTb Teja Hrpaer Gojbliyio poab. Hanpumep,
MY TOHKO 3a0CTPEHHOH 3afHell yacTH Teja CONMPOTHBJECHUE
3HauuTeabHO YyMeHbmaercs. CienoBaresnbHo, ¢opMa Tesa
uMeer OoJibllloe 3HAyeHHe.

OGrekanne Bo3ayxoM ted. ONBITH B a9POJHHAMHUECKHX
71a60paTOpUsAX NMO3BOJIMIK YCTAHOBHTb, UYTO BO3AYX TeYeT,
KaK XHJIKOCTb. DTo 03HAuaeT, YTo NpH HabGeraHuu Ha TeJo
YACTHLB! BO3[yXa He TepslOT TOJHOCTbIO CBOEH CKOPOCTH,
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Puc. 10. Cnektpnl o06TekaHus MJIOCKOH
niacTHHKH (noa yraom 90° K NOTOKY),.
mwapa ¥ Tena obrekaemoit (opmbl

Kak npennosaran HeioToH, a obrekator tesno. Xapakrep 06-
TeKaHHsl B CHMIbHeHLIeH CTeneHH 3aBHUCUT OT (POpPMEBI Ten1a W
€ro MoJIoXKeHUsI B IOTOKe.

Ecan momecTuTh Tesio TOH MM HHOH (GOPMBI B NOTOKE
BO31yXa (B a’poaMHaMHuecKoi TpyGe), MOAKpAlIEHHOM Jbl-
MOM, TO MOXKHO HabJa0faTh KapTHHY OOTEKaHUS BO3LYXOM
Tesa u chororpacdupoBath ee. [lonyueHHBIH CHUMOK Ha3bI-
BalOT cHnekKTpoM oOGTeKaHHUST, HIXL Aad3POJTHHa-
MHUUYECKHM CINEeKTPOM J[aHHOTO Tesa.

Ha puc. 10 usobpaxkeHsl CnekTpbl 0GTeKaHHS MJIOCKOH
NJaCTHUHKH, IIapa U Tesa obTekaeMoil (opMbl. Mbl BHAMM,
4TO 3TH CIEKTPbl COBepLIEHHO pasiauuHbl. [IpHUHHBI pasan-
YHUsl CIMEKTPOB CTAHYT SICHBI, €CJIH pPacCMOTPeTb SIBJeHH,
KOTOpble NPOUCXOASIT Mpu oOTeKaHUH pasHeIX Mo Qopme
TeJ BO3AYXOM. DTH SIBJEHHS] PACCMOTPUM JaJblile, a 31ech
3aMeTHM, uTo GopMa TesJa U IOJOKEHHE €ero B TOTOKe
CHJBHO BJIMSIOT Ha XapakTep oOTeKaHHss M TeM CaMbiM Ha
BeJUYUHY MU HamnpaBJeHHe a3poJHUHAMHUUECKOH CHJIBL.

§ 15. OCHOBHOM 3AKOH CONPOTHUBJIEHHY BO3OYXA

HrprooTon Hames, 4To BeJTHUMHA CHJIBL COIIPOTHUBJEHUA NP~
Mo TnpornopuuoHaJibHa MacCcoBOH NJOTHOCTH BO3ayXa, IJIO-
Llagyd HauboJblIero NONEPEYHoro ceYyeHus TeJaa U KBaapa-
Ty CKOpPOCTH ABHUIKEHHUA.
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Puc. 11. CxemMa o6TekaHusl BO3AYXOM: @ — IUIOCKOH KPYTJIOH MJIaCTHHKH,
6 — Tesla HauGoJiee BHIFOJHOH a3pOAMHAMHuecKoili GOopMb

C pasBuTHeM JeTaHusi OBLJIO YCTAHOBJEHO, UTO XOTSI 3TO
NoJIoXKeHHe W BepPHO, HO HEJ0CTAaTOYHO, TaK Kak B (opmy-
aupoBke HblOTOHA HHKaK He oTpaKeHa 3aBUCHMOCTb COIIPO-
TUBJIeHUs BO3Jyxa OT (opMmel Tesa. IIpuBemeM Takoil mpiu-
Mep.

[Tycte Ha Kpyrayio naactudky (puc. 11,a) u Ha Bepere-
HooOpasHoe Teno (puc. 11,6), nHaubosblilee monepeyHoe ce-
yeHHe KOTOPOTO pPaBHO IJIOWIAAU IIJIaCTHHKM, Haberaer Imo-
TOK Bo3flyxa co ckopocTplo V. ITo Heiotony, cunma compo-
THBJIEHHS BO31yXa B 00OMX cJayuasiX IIOAydaeTcs OofgHa H
Ta Xe. B neficTBUTE/NLHOCTH Ke CHJIa CONPOTHUBJIEHHS BO3-
AyXa TpPH ABUKEHHH U300pa’keHHOTO Tesa MOJyuaeTcs Ipu-
MepHO B 25 pa3 MeHbllle, UeM TJIAaCTHHKH. Pasuuila orpoM-
Has! .

ITostomy B ¢dopmyny Hbiotona Gbln BBemeH monpasou-
HBI KO03(DQHUUEHT, onpefesioiuil BAUsSHHE GOPMBI Tesaa
M TOJIOKEHUSl TeJa B IOTOKe, KOTOPLIH HasbBaeTcss a3 p O-
AvHaMHuueckuM Kosboduuuentom (ofo3nauaer-
cst OykBo#t ¢). B coBpeMenHoMm Bujae GopMmysaa compoTusJe-
HUS BO3JyXa NHULIETCS TakK:

R=c¢ p‘; S (ke),

rie R — asponuHaMuueckast cuna (ke);
¢ — aspoauHaMuyecKuil KospduuueHr (6Ge3pasmepHoe
YHCJ0), ONpefensieMblil ONBITHEIM MyTeM;
Q — MaccoBaA MJOTHOCTb BO3AyXa (ke cexk?/m?);
V — ckopocTh ABHMKeHHs Tesla MM CKOPOCTb TIOTOKA
(m/cex);
S — nomane XxapakTepHOro ceueHus Tesia (y Kpblia—
JIoIanab ero B IJjaHe).
Taxum obpasoM, aspodunamuueckas cura Npamo npo-
NOPYUOHANbHA CBOeMY AIPOOUHAMULECKOMY KOIDDuyLen-
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TY, CKOPOCTHOMY Hanopy u naoujadu mudean tesa (y Kpoi-
A4 — naowadu Kpoiaa).

IlpuBenenHas QopMyna siBAseTCsl OCHOBHOH, Tak Kak
Mo aHaJOTHUYHBIM el ¢opMy/JaaM MOXKHO ONpeJeJUTb BEJH-
yuHy 110608 a’3poAnHaMuueckoi cuibl. B ocHoBHO# dopMy-
Je OyJdeT MeHSITbCS TOJMbKO 00O3HaueHHe CHJBl H ee K03(-
duuuenra.

§ 16. CHMMETPHYHOE OBTEKAHHE U BO3HHUKHOBEHHE
CHJIBl JIOBOBOro COITPOTHUBJIEHHS

CuMMeTPHUYHBM HasbBaeTcd Takoe oOTeKaHHe,
NpU KOTOPOM JIMHUM TOKOB TOXKAECTBEHHB OTHOCHTEJNLHO
ocu cuMMerpuu Tesna (oM. crekTpbl Ha puc. 10). Cummer-
pHuHOe oOTeKaHHe BO3SMOKHO TOJNBKO B TeX Cayuasx, KOrga
TeJO UMeeT CUMMETPHUHYIO (OPMY M €ro oCb CHMMETPUH
napaJJjesnbHa NOTOKY.

ITpu cumMeTpHuYHOM OGTeKAHHH BO3HHKAET a3pOAHMHAMHU-
yeckKasl cuJa, HalpaBJeHHas NPOTUB ABHKeHus Teja (T. e.
Mo TOTOKY, €Cclu TeJo HeNOABHUIKHO, a JBHXKETCS BO3MYX).
ATy cHAY Ha3blBalOT CHJIOH JOGOBOrO COMNPOTHB-
JeHUs, HWIH, TpocTo, JOOGOBHM CONPOTHBIIE-
HHeM, u obosHauaoT GYKBoil Q.

PaccMoTrpuM cHauvaJsa npocToll cayuait — HaberaHue Io-
TOKa BO3JlyXa Ha MJOCKYIO KPYIJIYyIO IIaCTHHKY, MOCTaBJieH-
HYI0 TeprneHAUKYJsipHO MOTOKYy, T. e. mox yraom 90°
(puc. 11,a).

IToTox, naberalomuii Ha NJIacCTHHKY, TOPMOSHTCH €lO,
TaK KakK NJacTHHKAa sBJseTcss AJas Hero npensTcrBueM. Ilo
5TOf MpHYHHE MOTOK JABUT HA TJACTHHKY, U TeM CHJbHee,
yeM 0oJbllle CKOpPOCTHOH Hamop. IlosToMy naBjieHue BO3-
oyXa BIepead IJacTHHKH NoBbillaercsl. CKOPOCTb YacTHI
BO3ayxa, 6JM3Kasi K HYJAIO B LIEHTPe TJACTHHKH, K KpasM
ee yBeJHUUBAETCS. YBeJHUEHHE CKOPOCTH IPOUCXOTUT IO
TOH TNpHUHHe, YTO CTPYHKH Bo3ayxa, orubaloiide IJaacTHH-
KY, CY2KeHBI, a IpU CYKEeHUH CTPYH CKOPOCTb MX BO3pacTaer.
OG6oruyB mJaacTHHKY, CTPYHKH BO31yXa, ABHUTasicb IO HHep-
UUK faJjblie, He MOTYT cpasy COMKHYTbCS MO3aaH MJACTHH-
KM ¥ OTPLIBAIOTCS OT Hee. DTO siBJeHHe HasblBaeTcs C P H-
BOM CcTpyi. BcesaencrBue cpoiBa cTpy#d mosainu mJaa-
cTHHKHM ofpasyeTcss paspexxeHue, T. €. 00JIaCTh ITOHHUIKEH-
Horo naBsienusd. CTpyd BO3JayXa BphIBAlOTCS B 3Ty 00J1aCTh
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H, 3aKpyuuBasicb, 06pasyioT BUXpH 4 o6paTHbIE TOKH BO3MIY-
xa. 1o Mepe ynanenust oT IJIacCTHHKH BHUXpEBOE IBHIKEHHE
3aTyXaeT U NMOTOK BLIPABHUBAETCS.

Takum obpasom, nepeq NMAACTHHKOH ITOY4a€TCs MOBHI-
IHeHHOe JaBJieHHe BO31yXa, a I103aau Hee — ITOHHIKEHHOe.
B pesysbraTe pasHocTH AaBjeHMH (M OTUACTH BCJeACTBHE
TPeHHs BO3AYyXa) BO3HHKAeT a’3pOJMHAMHUecKass CHJA, NPHU-
JIO}KEHHasl B IIEHTPe MJACTUHKH M HampaBJ/eHHas IO II0TO-
Ky, T. €. CHJa JIOGOBOTO COIIPOTHBJIEHHS.

~ Yro6bl yMeHbIIUTH 1060BO€ COMPOTHUB/IEHHE, HAaL0 YMeHb-
IUHTh Pa3HOCThb JaBJeHHH, NeHCTBYIOULYIO Ha IJIACTHHKY.

Ecmu nnacTunky cHaGmuTh cliepelH TYHOH KOHYCOOG-
pasHoii HacraBkoil (puc. 11,6), To cnepein naBJieHHe 3Ha-
uhTeNbHO TOHU3HTCH. UTo6bl HM36exkaTh cpblBa CTpyH, coie-
ayer cCHaOGIUTL NMJACTHHKY elle ¥ KOPMOBOH 3a0CTPEHHOMH
KoHycooOpa3Hoil HacTaBKO#, samojuuB GopMmoH 3ToH Ha-
CTaBKH BCIO 00/1aCTh MOHHKEHHOTo naBJjeHus. B urore pas-
HOCTb [1aBJIEHHH BIlepequ M NMO3adM MOJYUEHHOTo TeJja CTa-
HET MHOro MeHblle ¥ JI060Boe CONMPOTHUBJEHHE YMEHBIIHUTCS
NpUMepHo B 25 pas mo CpaBHEHHIO C MJIACTHHKOHM.

TaxuM o6Gpas3oM, MBI TOJYYHAH TeI0 HauboJsee BBHITOM-
HOH aspoxuHamuueckofi dopmbl. Tlpu Takoid ¢opme mnoTOK
pasjessieTcs mepeqHed yacTblO Tesa, TeyeT BAOJb €ro rjaj-
KHX GOKOB W NJIABHO CTEKaeT ¢ 3a0CTPeHHOH KOpMOBOH ua-
cti. Tena nmogoGHOH (opMBI NMOJNYUHJIH Ha3BaHHe X O P oO-
mwo ob6TexkaeMblX.

W3 ckasanHoro Buillle CJefyeT, YTO CHJa J060BOTO cO-
NPOTHUBJEHHUS CKJadblBaeTCsi H3 ABYX yacTeH: CHJBI CONPO-
THBJIEHHS, BO3HUKAlOIIEH B pe3y/jbTaTe PAasHOCTH JaBJeHUH
nepej TEJOM H MO3aAy HEro, U CHUJbl COMPOTUBJEHHS, BO3HH-
Kalolllei BCAeACTBHE TPEHHsI BO3JAyXa B NOTPaHHUYHOM CJIOE.
[TosToMy MOXKHO cKasaTb, UTO COCTABHBIMH 3JEeMEHTaMH JIO-
OOBOTO CONPOTHUBJIEHHSA SABJASIOTCA COMNPOTHBJAEHHE
JaBJEHUST M COMPOTHUBJAEHHE TPEHHS.

Kakas u3 3THX uacTeli J0GOBOrO CONpPOTHBJEHHS §B-
asieTcs npeoGJanatonieif, 3aBUCUT 0T (GOPMBI Tesa.

Y Tea nuoxoi hopMbl OCHOBHYIO YacTh JIOGOBOr0O CONPO-
THBJIEHHS] COCTaBJ/isieT CONMPOTHBJIEHHE JaBJeHHs. ¥ XOpo-
o o6TexaeMblX TeJs, Ha0060POT, MpeobJaanalolUM SIBJSETCS
CONPOTHBJEHHE TPEHHUs (NOCKOJNbKY Y HHUX CONpPOTHBJEHHE
NaBJeHUS] He3HAuuTesbHO). C 1esabl0 YMEHbIIHTh CONPOTHB-
JleHHe TpeHus BbIOMpalOT Xopollo o6TekaeMyilo ¢GopMy H
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TIIaTeJbHO 06pabaThIBAIOT MOBEPXHOCTb TeJa NyTeM JaKH-
POBKHM M TOJUPOBKH ee.

Cuna Ja06oBoro conpoTusjaeHuss @ MoxeT GbITh MaTeMa-
THYECKH BbIpaxKeHa M0 OCHOBHOH (opMyJe CONPOTHUBJEHUS
BO31yXa, pas3juude OyHeT TOJbKO B 0003HAUEHHH a>POIHU-
HaMHuecKoro KosddumuenTa, a UMeHHO:

Q=c, 55— S (xe),

rae ¢,— a3poAHHaAMUUYECKHH KO3D( UIHEHT CHJIBI J0OOBOIO
CONMPOTUBJIEHHS, ONpene/aseMblii 15t KaXKIOoro Te-
Jla OMBITHBIM MYTEM.

§ 17. ASPOOUHAMHUYECKHE KO3®PULIUEHTHI
JIOBOBOI'0 CONPOTHUBJIEHHA PA3JIMYHBLIX TEJ
H HEHECYHIMX JETAJIENM CAMOJIETA

W3 npusenenHo#l HuxKe TabJjaulbl BHIHO, UTO HaUMEHb-
wue Ko3hGulreHTH J06GOBOTO CONPOTHBIEHHS HMET 00Te-
KaeMble Teja BpallleHHsi*, mpHueM BeauunHa Ko3(pduuueH-
Ta 1Js1 HAX 3aBUCUT OT YIJIMHEHHUS TeJa.

YnaununenueMm o6TeKaeMOro TesJa HashlBAETCs OTHO-
lleHHe NJHHBI Tesqa K ero Haubosbiiemy guamerpy. Haubo-
Jiee BbIMOAHOe YyaJduHeHHe paBHo 3—3,5. Tlpu MeHblIeM
VAJUHEHUH PacTeT CONPOTUBJEHHE NaBJeHUs, Py GoJsblieM
BO3pacTaeT CONPOTHBJEHHE TPEHHS.

Haubonpmuit koadduunesT s060BOro CONPOTHBJEHUSA
JaeT moJjoe noJgymapue, obpallleHHOe BBIMYKJIOCTbIO Hasal.
D10 o6bsicHAETCT TeM, YTO IIpH Takod ¢opMe CHJIBHO yBe-
JUYMBaeTCsl [NaBJjeHHe BIepefM TOJyLIapHusi, BcJenCTBHE
4yero pasHoOCTb jpaBJjeHHi BospacTaeT. [Ipu o6paTHOM moJo-
XKeHuu nosywapus o6rexanue 6yger 6osiee MJAABHBIM U KO-
3(QGULHeHT CONpPOTHBJEHHS yMeHbllaeTcst B 4 pasa. Ha
3TOM Y OCHOBAHO ycTpoiicTBO aHemomerpa (PobGunsona) —
npubopa AJs1 onpeneseHus CKOPOCTH BETpa.

Ha npyroft npusenenHoit ta6juue fAaHb KO3((HIHEHTH
J060BOr0 CONPOTHBJIEHHST HEKOTOPHIX HEHecyWlMX aerasei
caMmoJsiera. HeHecymumu gerasnsiMy oGbIYHO Ha3bIBAIOT BCe
BHeIlIHHEe YaCTH CaMoJIeTa, 3a HUCKJAUEeHHEeM Kphla (KpBUIO

*Tenom BpameHHS HasblBaeTcs Teno, 06pa3oBaHHOEe Bpa-

IeHHeM NJIOCKON JIHHHH BOKDYT HEKOTOPOil OCH; HarpHmep: Bpaias
NOJYOKPYXKHOCTb BOKPYT A¥aMeTpa, NOJMYuyHM Iuap.
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#ashiBAlOT HeCcyIleld MOBEepXHOCTLIO, TAK KaK OHO
TIOAIePKUBAET B BO3LyXe — HeceT — BCIO MamuHy). ITosb-
38ysch 3Tofl TabJuued, pemwiMM 3agauy.
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3anava. Onpenenurs J060BOe CONMPOTHBJAEHHE (l03e/15Ka CaMoye-
Ta, JIeTALIero co ckKopoctelo 360 xmfuac, 1. e. 100 m/cex, Ha BBHICOTE
5000 M. Piozensk uMmeer xopomylo obrekaeMmyio ¢opmy. [lnomane
snpens drosensxka S=1 m2

Pemenve. M3 TaGauusl BHOHO, uTO0 K03 dHUHEHT J060BOrO CO-
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npoTunaenns Qrosensxka xopowel o6TekaemMoii GOpMH ¢, = 0,20./la-
Jee, mo Tabauue cTaHgapTHoM atMochepbl HaXONHMM, YTO HAa BHCOTE
5000 # muotHOCTb Bo3Ryxa @ = 0,075 k2 cex?/m*.
Onpenensiem cuay Q:
.075 - 1002

Q=0,20 5 -1=75 ke.

Wrak, HaliieHHble ONBITHHIM MyTEM 3HaueHUs: Koadduim-
€HTOB JIOOOBOTO COTMPOTHUBJIEHUSI CBOAATCS B TaOJMHIBI, KOTO-
PEIMU 3aTeM M MOJb3YIOTCSA Ha mpakTuke. [IpuBefeHHble Ha-
MU TaGauLbl (cOoCTaBjeHHble B OCHOBHOM 1m0 «CnpaBOYHHKY
aBuakoHcTpykTOopa», usna. LIATH) asasioTes Juwb nmpuMep-
HbIMH. JIJIS1 TOYHBIX pacyueToOB UCNOJbL3YIOTCS (oJjlee MOJHBlE
Tabaunel. B HUX paloTcs TOUHble CXeMbl HCNBITAHHBIX
getasiefi H TPUBOMSATCA NaHHBIE, XapaKTEPU3YIOLIUE YCJIO-
BUsI UCMBITAHUHA, MPHU KOTOPHIX OBIIH HalifeHB Ko3(dumu-
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eutel. Ho maxe # Takue TaGJHIbl YaCTO OKa3LIBAIOTCS He-
nocraToyHbiMi. PopMBl COBpeMeHHBIX CaMOJIETOB HACTOJb-
KO pasHooOpasHbl, UTO 3apaHee NPeJyCMOTPETb U HCIBITATH
BCe BapHaHThl HeBO3MOXKHO. [loaToMy B psige cayuaeB Npo-
HeJbIBAIOTCS pacueThl, KOTOPhIE 3aTeM YTOUHSIOTCS NyTeM
NpOAYBOK Mojesell ulu Aaxe CaMoJeTOB B a3poAuHaMHUue-
ckux Tpyb6ax.

§ 18. HECHMMETPHYHOE OBTEKAHHE U BO3HHKHOBEHME
NMOJIHON A3POAMHAMHUYECKOH CHJIBI

HecuMmmerpuuHnoe obrekaHune HabJiomaercs B TeX CJay-
yasiX, Korja ocb CUMMETPHM Teja He MapaJiesibHa IOTOKY
(puc. 12) wmaum Korma caMo Te0 HMeeT HECHMMeTPHUYHYIO-
¢dopmy. Tlpn HecuMMeTpuyHOM o6TeKaHHWH a’poaHHaAMHUUe-
CKasl CKJa OTKJOHSeTCS B CTOPOHY OT HalpaBjieHHS IIOTO-
Ka, MPHYEM H3MEHSIeTCsl H BeJHYHMHA CHJIBL.

Ha puc. 12 usobpaxeHa cxemMa oO0TeKaHHs IIJOCKOH
NpSIMOYTOJIbHON MJIACTUHKM, TOCTABJEHHOH TIOA OCTPhIM
yrJioM K noToky. Ilepem miacTHHKOM, Kak M B cjayyae CHM-
MeTpHUYHOTo OOTEeKaHHs, MPOUCXOMIUT TOPMOXKEHHE IOTOKa
H, CJelOBaTeJbHO, ITOBHILIEHHE MAaBJeHHUS. 3a IJIACTHHKOH
IaB/eHue TOHUIKEHHOe, NIpHUeM HauboJblliee I[IOHHKEHHE
J1aBJIeHHs] UMeeT MeCTO .He IPOTHB LEHTPa IJACTHHKH, a
Oauke K ee nepelneMy pe6py. O6Tekas mIacTHHKY, MOTOK
OTKJIOHSIETCS OT CBOEro NepBOHAYaJbHOrO HalpaBJeHus —
NPOUCXONUT CKOC MOTOK a.

AspoauHaMuueckass cuia R BO3HHKaeT B pe3yabTaTe
pasHOCTH  JaBJEHUH
nepei IMJacCTHHKOH H
3a HeH, a TakKxke
BCJIEJCTBHE  TPEHHs
BO3yXa B NOrpaHHu-
HoM cJjoe. [laBsenue
BO31YyXa BCerga mnep-
NeHAUKYASIPHO 1no-
BEPXHOCTH, C KOTOpPOH
BO3JYyX CONpPHKACaer-
Csl, HO BCJIeACTBUE HaA- Puc. 12. Hecummerpuunoe o6TexaHue

JIMYUS TPEeHHUs cuJia R MJIOCKOH NpPSIMOYTOJIbHOH  NJaCTHHKHU

HEeMHOI'0 OTKJIOHSIeTCS (ﬂoﬂ OCTPBIM YTIJIOM K ﬂOTOKy) H pa3'
JIOXKeHHe MNOJHOH  a’pOAHHAMHYECKOH

Hasaj OT NepneHAnKy- CHJIBl Ha TOABEMHYIO CHIY M CHIY
Jsipa K INOBEPXHOCTH JIOGOBOTO  CONPOTHBJEHHS
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miacTHHKH. Touka NpUJIOXKEHHS CHIAB R HaxXOIHUTCS He B
HeHTpe NJIACTHHKH, a OJxXKe K ee nepefHeMy pe6py — TaMm,
rié PasHoOCTb JaBJjeHHH HauboJbluas.

Yroa, cocraBasieMblil MJIOCKOCTbIO INJIACTHHKM C Halpas-
JieHHueM I0TOKAa, HasblBalor yrJaom ataku. IlpH
U3MEHeHMH yIJa aTakd KapruHa o6rekanus OyJner
MEeHSIThCS, MO3TOMY O6YAYT H3MEHSTbCS KaK BeJHUHHA CH-
Jpl R, Tax ¥ ee HalpaBJeHHE M TOYKA NPHUJIOKEHHUS.

Pasjgoxum cuny R no mpaBu/y napanajienorpamMmma Ha
JBe COCTaBJ/SIONIHE: MO INOTOKY M IeplHeHOUKY/ISpHO K He-
Mmy. Cusa, HanpaBJ/ieHHas 1O NMOTOKY, OyHeT TOPMO3HTh
IBHKEHHe IIJACTHHKH; TO3TOMY €€, KaK M B cjJyuae CHUM-
MeTpHYHOro 0oOTeKaHHs, Ha3BIBAIOT CHJAOH J060BOTO
conmportuBJdeHusa (o6osHauedne TO Ke). Cuay, Ha-
NpaB/JeHHYIO MepHeHAUKYASPHO IOTOKY, Ha3BIBAIOT H O I b-
evHO# cusoi (obo3Hauaror 6GyxkBoi Y). OmHako Takoe
Ha3BaHHe He CJeAyeT MOHMMAaThb B TOM CMBICJE, UTO 3Ta CH-
ga Oyner o6si3aTeqbHO NOJAHMUMAaTh IIJIACTHHKY BBepX; B
3aBUCHUMOCTH OT TOJIOKEHHS] NJAaCTUHKM OTHOCHTEJbHO
3cMan cuaa Y MoxeT GbITh HampaBJeHa BBepX, BOOK HJIH
BHHUS.

Kak BuauM, npu HeCHMMETPHUHOM OOTEKaHHH CHJa CO-
IIDOTHBJIEHUS] BO3/AYyXa SIBJAsIETCSI pPaBHOAEHCTBYIOUEH ABYX
aspopuHaMuueckux cuJ. IToaToMy B Takux cJayyasix CuIy
R HasplBalOT NOJHOH a’pOJAMHAaMUUCCKOH CHJOH.
Ee BeanuuHy, KaK U BeJUUMHBI €e COCTABJISIIOIIUX, MOXKHO
ONpefleJUTh II0 OCHOBHOMY 3aKOHY CONpDOTHBJIEHHS BO3-
1yxa.

[lonbpeMHass cuJIa IJIOCKOH TJIACTHHBI, ITOCTaBJEHHOH
MoJ OCTPHIM YIVIOM K IOTOKY, OOBSICHSET ToJIeT BO3LyIU-
HOro 3Med.

[TonbemHast cusia Kphlia, Kak OyIeT MoKasaHO JaJblie,
.BO3HMKaeT HeCKOJbKO HHaue, 4eM I[oJbeMHass CHjaa IJo-
CKOH MJIaCTHHHI,



FTTABA IV

A3POAUHAMHUYECKME XAPAKTEPUCTHUKH
KPbUJIA

§ 19. KPbJIO CAMOJIETA. YIroJl YCTAHOBKH H YIroJi
ATAKHM KPBIJIA

Hasnauenne xpbljia — co3faBarb NOJbeMHYIO CHJY, He-
©00X0IUMYIO /sl MOAAEpIKaHUs CaMoJieTa B Bosayxe. Uem
fosiblle NMOoAbEMHAs CHIa ¥ YeM MeHblle J000BOe COIpO-
THBJIEHHE KPBLIa, TEM JIyullle ero aspofMHaMHUeCKHe Kaue-
¢TBa. ITH KauecTBa 3aBucsAT or (opmbl kpbuia. Popma
Kphlsia onpeneasiercs: 1) ¢opmoit ero nmpodusns u HabopoM
npodunelt, 2) GopMoii Kpblia B mjaHe ¥ 3) BUIOM Kphbljia
crnepemy.

®opMa xpbi1a MoXeT GHITh OueHb pasHooOpasuoit (uc-
caefoBaHbl THICAUHM Tnpoduael), Ho Bce NpodHUAH  MOTYT
6bITh pasjfeseHbl Ha YeThbpe TUMHYHbIE TPYNMbl: BOTHYTO-
BHINYKJbE, IJIOCKO-BBIMYKJbIE, JBOSKOBBINYKJBIE U CHM-
verpuunnle (puc. 13,a). Ha pucynke nokasansi: A — mepen-
HAsg Touka npoduas, B— 3aauss Touka, b —xopmga mpo-
Puas.

Y BOTHYTO-BBHINYKJBIX M IJOCKO-BBINYKJIBIX Npodujen
XODHOH CUMTAIOT OTPE30K KacaTeJbHOH K HHXHeMy 06BO-
Zy npoduJs, 3axkJIOUeHHBIH MeXAy nepegHed u 3anHed
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Puc. 13. dopMH KpHJIBEB CaMoJeTa: @ — OCHOBHEE (OPMH

npoduielt KpbiibeB (CBepXy BHH3): BOTHYTO-BBINYKJas, MJIO-

CKO-BHINYKJIasi, [BOSKOBBIIYKJIas W CHMMeTpuuHas; 6 — ¢op-

MBI KDHIa B IUIaHe (CBepXy BHH3): 3JIMNTHYECK2s, TpamnelHe-
BH/HAfl, MPSAMOYTOJNbHAas H CTPEJOBHAHAS
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Puc. 14. MakcumanbHasi KPMBH3HA M MaKCHMaJbHas
TOAIWIMHA Npoduis KpHJaa

TOYKaMu NPOoGdHUId. ¥ ABOSKOBBITYKJBIX H CHMMETPHUHHIX
npoduseir xopnoit CUUTAIOT OTPE30K TMPAMOM, CoeqHHSIONIER
nepeHIO ¥ 3aXHIO TOYKM JIpoduss.

Haubosee cymecTBeHHBIMH TeOMETPUYECKHMMH XapakTe-
pUCTHKaMH GopMbl MPOdHUIs SBJASIOTCS €ro OTHOCHTEJbHAS
KDMBHM3HA M OTHOCHTeJbHAsl TOJILMHA.

OrtTHOCHTeNbHOH KPHUBH3HON mnpopuis Haswl-
Baercss HauboJsblllee pacCcTosiHMe [ MeXIy XOpPHOH M Ccpel-
Hell auHMeHd npodunsi, BbpayKeHHOe B TNPOUEHTAX JJIHHEL
xopael (puc. 14); cpenHIO JUHHIO MOJYYHM, €CIH BHYTPH
o6Bosa npoduas nposeneM P OTPE3KOB, NepleHIUKYJISP-
HBEIX XOpIe, ¥ CepefuHbl UX COeNMHHM IJaBHOH aunHed. OT-
HOCHTeJbHAsl KPHUBU3HA OGBIUHO paBHa 2—4 Y aJHHBI XOp-
Ibl. Y CUMMETPHUHBIX Npoduseli KPUBH3HA paBHA HYJIO,
TaK KaK Xopja sBJSeTCS OJTHOBPEMEHHO M cpeiHed Jiu-
HUeH.

OTHOCHTENbHOH TOJNIMMUHOHN TpodHIT HaSHI-
BaeTCss ero MakCHMMaJjbHasl TOJIIMHA C, BbIpaxKeHHas TakK-
’)Ke B NpOleHTax AJHHBI Xopawl (puc. 14). Ecmu ¢ Menbue
8% mNJaMHBI XOpIbl, IPOdHIL HA3SLIBAIOT TOHKHM; €CJH C CO-
craBaser 8—12% pmauHel Xopabl, TMNpodUab HA3LIBAIOT
cpeoHUM; ecau ¥Xe ¢ Oouspbuie 129, mpoduabr HasHBAIOT
TOJICTBIM.

AspopuHaMuueckue J1a6opaToOpUH MPOBOMAT HCC/IENOBA-
HUS (NPOAYBKY) KpblibeB B TpyOax M pe3yabTaThl CBOJSAT
B Tabauubl ¥ rpadUkA.

KaxnomMy npodumio Kpblia TPHCBAHBAaeTcsi HaUMEHO-
BaHHe u HoMep, Hanpumep LIATU-B, uto o3nawaer: mnpo-
¢uab naboparopun LIATU, cepus B. Wnorma mapkuposka
npodus yBI3bIBAETCS C €ro OCHOBHBIMHM XapaKTepHCTHKAMU
(manpumep, wndp 23012 osnauvaer: nepBast uudpa — oTHO-
CHTeJbHAst KPUBHU3HA; CJedyloLlue ABe LHPPbl—paecTosiHUe
MaKCUMaJbHOH TOJIIIMHE Npodu/aa OT ero nepegHell TOUKH
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B NPOLEHTAaX AJHHBl XOpHbl; NOCJaefHHe ABe LUPpPH — OT-
HOCHTeJbHAs TOJIIHHA npoduas).

YacTto KpbJIO HMeeT He OXHH H TOT Xe mnpodusab Mo
pasMaxy, a Habop npoduseld ¢ mHOCTENeHHO MeHsIolleHcs
OTHOCUTEJbHOH KPHUBHM3HO#. IDTO Tak HasnlBaeMas 3a-
XpyTKa Kpblia. Lleap ee — yBeJHUUTh NMPOUHOCTb KPHLIA H
YAYUYLIKTh €ro a’poguHaMUYecKHe KauyecTBa, a TeM CaMBIM
H JeTHble CBOMCTBaA caMoJieTa.

dopMa KpblLia B IJlaHe MOXKeT OHITh PasHOOOpasHOH.
QcHoBHBIE (OPMBI TOKa3aHbl Ha puc. 13,6.

HausbironHefileif B a3pogiHaMUYeCKOM OTHOLICHHH SB-
Jsgercs sJaaunTaYeckas ¢bopma, HO KOHCTPYKTHBHOE BBIIOJ-
HeHHe ee INpeAcTaBJ/sieT 3HauuTenbHble TpyaHocTH. Hau6o-
Jiee pacrpocTpaHeHa TpaneiueBujHag ¢opma, npubaInKalo-
mascs XK HauBhITOAHeHIeH M Jerko BbinosHaMasi. [Ipsmo-
yronbHasg dopMma, HauMeHee BHITOAHAsS, NPUMEHSIETCH pen-
KO. ¥ TpaneuueBHUAHBIX U NPSIMOYTOJbHBIX KPBLIbEB KOHLBI
OOBIYHO 3aKPYTJISIOTCS, TaK KaK 3TO yJyullaer a’poiuHa-
MKy kpblia. CrpenoBujgHass Gopma ¢ GOJbIIHM  YIJIOM
CTPeJOBUJHOCTH IPUMEHSIETCS TOJbKO Ha pPeakTHBHHIX cCa-
MoOJIeTaxX; Ha BUHTOBBIX e caMoJieTaX HHOTAa NpUMeHseT-
Cd JUIIb He3HAUUTeJbHAsl CTPEJOBHUIHOCTb C LEJbI0 YJayY-
IIeHHsl YCTOHYHBOCTH CaMoOJIeTa.

Kpbiba yacTo mMelOT Tak HasblBaeMoe mnomepeuHoe V,
€CJIM CMOTpeTh Ha caMmoJieT cmepenn (puc. 15). Ilomepeu-
Hoe V cBsi3aHo ¢ (OPMOH Kphblaa B IJaHe M HUMeeT LeJblo
YJAYULIHTh YCTOHYMBOCTb caMoJera.

Ha puc. 15 noxasaHbl Tpu NPOEKUHH Kpblia MHPSMO-
YrolbHOH (QOPMEBI ¢ 3aKPYTJIEHHBIMH KOHLAMH H ero reome-
Tpuueckhe 3JeMmeHTel: ABCD — njlomanb KpeLia, KOTOPYIO
Jdanbuie OyneM o6osHauaTs OykBoit S; [— pasmax kpblaa;
b—xopna; AB —nepeansis kxpomka; CD — sapmusa xpoM-
Ka.

ITnomans nMpsAMOYrosbHOTO Kphlia paBHA NPOH3BeIeHHIO
pasMaxa Ha XOpAy:

S=1b.
OrHowenye pasmMaxa K JJIMHE XOPIH HasblBaercss Yy A-

JHHEeHHEeM KphlJa u o060o3Hauaercsd rpeueckoir GyKBOH
M (ambpa). CaemoBaTenbHoO,

A=t

b
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Puc. 15. T'eomerpuueckne 3jeMeHTH KpEia

IT0 MOXKHO 3amHcaTb M NO-APYroMY, ecaM YMHOKHTH

yyucauTe b ¥ 3HaMmeHartedb Ha [ Iloayunwm:
12
h=—.

Y rTpamenueBUAHBIX M 3JIHNTHUECKUX KPbLIbEB IJIHHE
XOpABl MEHSIeTCs MO0 pasMaxy, N03TOMY YAJHHEeHHe BbIUM-
CJSIIOT MO BTOpO# (opMmy.e. YaauHeHHe Kphlia uMeeT 60Jb-
woe 3HaueHue. McciefnoBanus nokasasu, UTO C yBeJHUYEHH-
eM YAJMHEeHHS YJayudllaeTcsl aspoJAHHAMHUECKOe KauecTBO
Kpelia. Ho yBenuueHue yanuHeHus (nmpu HeH3MEHHOH IJO-
IMaan) COMpOBOXKJAeTCsl YBeJHUEeHHeM pasMaxa, a 3To Be-
JeT, IPH KeJaHUH COXPAHHUTh MPOUYHOCTh, K YBEJHUEHHIO Be-
ca xpolia. Kpome Toro, 60/bLI0H pasMaX B HEKOTOPBIX Cay-
yasgx (HanpuMep, y ucrtpebureneil) HeymobeH, Tag Kax
yXyAlllaeT MaHeBPEHHOCTb caMoJ/eTa. Y COBpeMeHHBIX Ca-
MOJIeTOB YyAJHMHEHHe B cpelHeM cocrasaser 6—10. ¥ maa-
HepoB yusuHeHHe nocturaer 20 u 6oJee.

Yron ycTaHoBKM M Yroa aTaku Kpbhia. YTJOM yc-
TaHOBKHU Kpblia (puc. 16,a) HasplBaeTcss yroJs, cocras-
JseMblit XopHo# Kpelia c 6a30Boi auHHeH ¢iosenska. Yroa
YCTaHOBKH OOBIYHO HEBeJHMK U Y PasHbIX CaMoJeTOB KoJe-
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Puc. 16. ¥Yron ycTaHOBKM M Yros aTakH Kpblaia; BHH3Y —
NOJIOXKHUTENbHbIH, HYJEBOX M OTPHLATENbHBIH YIJB aTakH

6aercs or 0 mo 2°. BeiGop BeAHUHHB! yryia YCTAHOBKH KpbI--
Jla fieJaeTcs KOHCTPYKTOPOM C TaKHM pacueToM, YToObl HpH:
noJieTe CO CKOPOCTBIO, C KOTOPOH NaHHBU camoJjer daule:
Bcero Gymer JeraTh, Qio3easK ycTaHaBguBajcs Obl MO MO-
TOKY M, CJefoBarelbHO, AaBajs Gbl HaHMeEHblIee CONMPOTUB-
JeHre. YuUTHIBAIOT TaKXKe, YTO NMPU HAJHUYHH Yria YCTaHOB-
KH Gosibiie 0° HOC caMoJieTa HaKJOHSETCS U M03TOMY 0630p-
BHepen yJayullaercs.

Huxe npusemeHnl TeoMeTpHUECKHe XapaKTePUCTHKH
KpeuibeB camoderoB fIx-18 u fx-11 (puc. 17), noJer Ko-
TOPBIX paccMaTpuBaeTcss B NepBOH uacTd KHuru. Jk-18 —
yueGHblli camosier, a $Ik-11 — yueGHO-TpEeHMDPOBOUHBIH HC-
Tpebutesb; o6a caMoJsieTa — JBYXMECTHblE MOHOIJIAHBl C
HHU3KO PAaCHOJIOKEHHBIM CBODOITHOHECYIIHM KPBLIOM U yOH-
pamouuMes B noJieTe IACCH.

XapakrepucTHKa Kphlia SIx-18 k.11
dopMa Kpuia B niane TpaneuueBuauas TpaneuuesuaHas
INonepeunoe V 5°20” 5°577
¥Yron cTpenoBHAHOCTH 2 . 9°05”
[Tpodunp xpeina ITnocko-Beinykawi#t | I1n0CKO-BHIMYKJIbI
Pasmax xpoiia, u 10,6 '

Inowans Kpewta, u2 17 15,4
Hnuna CAX*, x 1,686 1,834
Yanuuenne 6,3 5,2
Yroa ycranoBkH Kphlia 2° 0°

* CAX — cpennssi aspoguHaMHuueckas Xopja; O Hell GymeT ckasa-
HO B IJlaBe 00 YNpaB/isieMOCTH H YCTOMUMBOCTH CaMoJieTa.
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Yros ycTaHOBKH Kpblia He CJIeLyeT NYyTaTb C YIJIOM
ATakd Kpblla, YTJIOM aTakKyu KpHJa Ha3biBaercs
YTOJ @, COCTaBJASAEMBbIH XOPAOH Kphlaa ¢ HalpaBJjeHHEM BO3-
nymHo#t ckopoctu V (cm. puc. 16). Yrom araku Hashl-
BaeTCs TOJIOXKHTEJbHBIM, KOTJa MOTOK Haberaer Ha HHX-
HIOIO NOBEPXHOCTh Kphlia (cM. puc. 16, sHusy). Ilpu HyJe-
BOM YIJle aTakd HampaBJ/eHHEe ITOTOKa TapaJjenbHO XOophe
kpoelna. Eciin ke noTok Haberaer Ha BepXHIOIO NOBEPXHOCTb
KpPBlJIa, YroJ aTaku Ha3bIBAeTCS OTPULATENbHBIM.

Yron aTaku JeTUMK MOKET U3MEHSITh B TOJETe NMpH Mo~
MOIIH PYJST BBICOTHI, OTKJIOHSS ITOCJAeAHUH BBEPX WJIH BHU3,
Tlpu oTkJiIOHeHMH pyJs BHICOTBL Ha Hero Haberaer BCTpeu-
HBI MTOTOK BO3AYXa U, KaK y IJIOCKOH MJaCTHHbI, BO3HHKA+
€T a’poAMHaAMuUecKass CuJsa, AefCcTBylOllasg Ha MOBepX-
HOCTb pyJg u crabusiusatopa (puc. 18). MomeHt 3TO# cH-
JIbl 3aCTaBJsieT caMoJIeT MOBOPauMBaThCs BOKPYT TNoreped-
HOH ocH, MPOXOJSAINEH uepe3 IEHTP TSAXKECTH caMoJsera (oHa
TIepIeHUKYJ/IsIpHA TIJIOCKOCTH 4YepTexa).

Ecan neTunmk OTKJIOHSIET pyJb BbICOTH BBepX (6Geper
PYUKYy ympaBJseHust Ha cefs), TO a’poAMHAMHUYECKass cuJja
IOeHUCTBYeT Ha BEpPXHIOI0 MOBEPXHOCTb PyJs H crabHan3aTo-
pa, B pesyJbTare 4ero camMoJieT MOJHHMAeT HOC, H YroJ
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Puc. 17. Camonets: BBepxy — Sk-18; Buusy — fk-11



Puc. 18. llaMeHenie yriaa artaki  Kpblla ¢ HOMOIIBIO PYJIST  BHCOTH

aTaky yBeJauuuBaeTcs. Eciu Ke JeTUHK  OTKJIOHSET PY/b
BBICOTHl BHH3 (maeT pyuky oT cebst), a3’poJiHHaMHUECKas
cusa JeHcTBYeT Ha HHIKHIOW TOBEPXHOCTb Py.isi M cTalH-
J1M3aTopa, BCJIEACTBHE UETo caMoJeT ONyCcKaeT HOC, H VIoa
aTaK{H yMEHbIIAeTCs.

M3Mensist yrosl aTaky ¥ OJHOBPEMEHHO H3MEHAS BeJAAUH-
HY CHJBl TATH BO3AYUIHOTO BHHTA, JETUHK MOJYydaeT HyXK-
HYI0 €My CKOpOCTb MOJieTa W HY:KHBIH HaKJIOH TPAeKTOpHH
noJjiera K ropusoHty. OTciola SICHO, KaK BeJIMKA POJb yI.a
aTaki B IoJleTe caMoJieTa.

Wrak, yron artakd Kpblla JETUHK MOIKET H3MEHsTb B
moJieTe, TOT1a KaK YroJl YCTAHOBKM Kpblia OCTaeTcsi Heus-
MeHHpIM. OJ111aK0 B NOJICTC MEXKAY 9THMA VIJIaMH, KakK Mbl
VBHIAM 1aJblLIE, CYIUECTBYET CBA3D.

§ 20. BOBHUKHOBEHHE NMOABEMHON CHJibl KPhIJIA.
PACNNPEAEJNIEHHE OABJEHHUSA RO KPbLIY

ITogbeMHasi cusna Kpblia BO3HHKAeT BCJIEICTBUE HECHM-
MEeTPUYHOr0 OOTEKaHHsT ero BO3AYIIHBIM MOTOKOM. Takoe
o6TeKaHHe BbI3BIBAETCS HECHUMMETPHUUHOCTbIO (POPMBI MpO-
(UIg WM HaJIMUHeM yIJa aTakd, WM OJHOBPEeMEeHHo obe-
UMH 3THMH TPHUHHAMH.

Ha puc. 19 npuBexed cnekTp oGTeKaxua Kpblia TpH
MaJjioM [MOJIOXKHTEeJBHOM yride araku, a Ha puc. 20 maHo
rpaduyeckoe usobpaxkeHue ofTekaHus. K3 pHCYHKOB BHI-
HO, 4TO Hepeji KPblIOM BO3AYIUHBIA MOTOK pasiessiercs H
CTPYHKHM BO3/AyXa 00TEKaloT KPHLIO CBEPXY H CHHU3Y HEOIH-
HaxoBo. ITpu o6Tekanuu BepXHe#t BLINYKJIOH NMOBEPXHOCTH
KpbL1a, TaM, Tae CTPYHKH BO3TyXa II0IKUMAOTCS M3-34
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= =—————— ] {HePTHOCTH BO3/yXd U Ce-

/ yeHds UX YMEHbLIAIOTCH,
= === B COOTBETCTBHU C 3aKO-
ﬂ//////// HOM Hepa3pblBHOCTH,
////////// CKOPOCTb CTPYEK YBEJH-

£ /,/,’ e

2 yppaercsi. Ha toMmM xXe

N OCHOBAHHMH TIPH paclliu-
N

PDCHUH CTPYHKU MPOUCXO-
JIUT yMeHbIIeHHe ee CKO-

Puc. 19. Crexktp o6rekanust kKpbna  POCTH.

NPH MaJaoM TTOJOAUTEMBHOM VIJVIC I_IDI/I [1OJIOKHUTCAbHBIX
aTaKkH

yrJax arakg cpeaHss
CKOPOCTD o0TexaHus
BepxHeH vactu mpoduas
GoJiblle, 4YeM HHXKHEH,
[103TOMY, B COOTBETCTBHH
¢ 3axoHoM DepHyJaun,
cpeadee J1aBjaellie Ham
npouieMm OyAeT MeHb-
ure, yeM mon HuM. B pe-
3yJAbTATC DA3HOCTH J1aB-
JeHHH TION KpBIJIOM H
Ha1 KPblJIOM M BO3HHKA-
eT nogbeMHas CHJIa—
IJIaBHAs COCTaBJSIOLAS
Pic. 20. Bosuksopenie moxpemuoii [OJUHOM  aspoimHmaMiuc-

CHJIBI KPBlIA CKOH CHJIBI Kphbljia

(puc. 20).

Pacnpenenenne aasienHus mo kpbiay., CKopocTb BO3AY-
Xa HajJ KpBLJIOM, a B MeHblLIefi Mepe W MO KpbLIOM pas-
JHUHA B pasHLIX TOYKaX NPOPHIL M, Clel0BaTesbHO, pac-
npejeeHHe AaBJEHUS Mo TNPOMHID KPblla HEOJAMHAKOBO.
V3 npuseaeHHbIX PUCYHKOB BH/HO, YTO HAHOOJBLIYIO CKO-
pPOCTb BO3IYX HMeeT Hajl Haubo.1ee BHIMYKJOH UaCThIO KPhi-
Ja (sjpech JUHMM TOKa BCEro Iylle); NO3TOMY [aBJ/CHHC
371ech HauMeHblLIee H pas3lnoCcTh AABIeHUH noJgayuaercsd Hau-
HoJbluas.

Pasnocth JgaBjeHufl B pasHbIX TOYKaX NPoQuIs Kpelaa
MO¥KeT ObITh H3MepeHa ONBITHBIM myrteM. s sTOro Hamxo
H3MEpPUTh CTATHUeCKOe JaBJeHHe B 3THX ToukaX (MOf H
Hapx xpoloM). C 3Toil LeJbl0 BO MHOTMX TOUKAaX CeUeHHs
MOJEJIH Kpblla YCTaHABJAUBAIOT TPYOOUKH M KaxKAyl0 U3 HHX
NPHCOEAMHSIOT K MHKpoMaHoMeTpy (Mau K Tpy6kam Oara-
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peHHOro MHMKpOMaHOMETpa), Kak 3TO CXeMaTHUYeCKH MNOKd-
3aHo Ha puc, 21.

Takoe mpemapupoBaHde MOAeJd Ha3bIBaeTCsl I P eH a-
K€M, a caMa Mojelb—apeHupoBaHHOH Jlpenu-
POBaHHYIO MOJE€/b Kpbljid NMPOAYBAlOT B a3pOAMHaMHUECKOH
Tpy6e NMpyu 3aJaHHOM yrJe aTakKH H 110 NMOKa3aHHUAM MHKpO-
MaHOMETPOB OINpefeasioT H3GLITOUHOEe MaBjeHHe BO MHO-
rUX TOuKaxX Haj KpbLJIOM H NOJ KpbuioM (momoGHO 3TOMY
HCCJENYIOT pacrnpeseseHie aBJeHHS MO KPBIIY H B mHoJe-
Te).

UsboiTounslM pgaBJeHHMEeM HasblBaeTcs pas-
HOCTh MEXKJY [aBJeHHeM p; B HEKOTOpPOH TOuKe Kpblla U
CTAaTUUECKUM 1aBJeHHeM p HeBO3MYVIIEeHHOro IOTOKa, T. €.

Puss = pP1—P.

Ws6riToyHoe naBieHue Ham KPBLIOM IOJIY4aeTcss OTpPH-
[aTelbHBIM (MTOCKOJIbKY JaBJeHHe Haja KPBblIOM MOHHXKEHO,
T. €. p1<p), a NOm KPBIIOM HHOTAA MOJOKHTENbHbIM.

Kospdpuunentom u3O6BITOUHOTO JgaBdae-
HHUS HasbplBaeTCcs OTHOLIEHHe H3OBITOUHOTO MABJEHHS K
CKOPOCTHOMY Hamnopy, T. e.

Pesysabrathl onbiTa 06bIUHO u306paxaioT B BHAe AHAT-
pammbl. IlpocrefiiinM u HanGosee HarJASAHBIM  Cloco6oM

V41
Vs
— P
—
——
—_—
——
o

Puc. 21. JaBnenne BO3yXa Hax KPBLIOM M IO HHM: @ — CXeMa OnhuiTa
JUIg orpeneseHus H30LITOYHOTO JaBJeHUsl B HeKOTOpOﬁ TOYKE Kpblja,
6~—11HarpaMMa pacnpenenesnsa JAaBJeHHd TI0 HpOC]JHJI!O Kpblia
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H300pakeHHss KapTHHBI pacnpejlesedusi AaBJeHHs 110 KPbi-
1y sBageTcss cnoco6 BeKTOpoB. OH COCTOHT B TOM,
UTO BeJHUHHY Ko3(pdHuueHTa H3OBLITOUHOTO [JaBJEHHS OT-
K/J1aABIBAIOT B HEKOTOPOM Maclutabe no HeprneHZUKYAspaMm
K TIOBEPXHOCTH Kpblla B HCCJAEJOBAHHBIX TOUKax (puc.
21,6). HanpaBjenne cTpeJioK. YyKasblBaeT, HMeercs JH B
JaHHBIX TOY4Kax paspexeHue (MHUHYC) HJH TOBBILIEHHOE
nassenve (mioc). Ha pucyHke moxasana KapTHHa pacipe-
JeJIeHHS NaBJeHHs rmo OpodH/I0 Kpblia NMpH GOJbIIOM YIJe
aTaku.

§ 21. ASPOJHMHAMHYECKHE CHJIbl KPbIJIA
H UX KO3®PHIUEHTbl U COOTHOWEHUA MEXOY HUMH

INopgpeMHast cuia Kpblia COCTaB/AfeT OCHOBHYIO MOJIO
MOJHOH a3poAMHAMHUYECKOil CHsibl R, BO3HHMKawIlileH npH
00TeKaHHH Kpblia BO3AYWIHHM noTokoM (puc. 22). Cuna R,
KaxK M BCsKasg cuJsa, onpejpessercd: 1) TOUKOH mpuIoxKe-
HHs, 2) HamnpaB/JeHueM H 3) BeJHUHHOI.

Touxoit mpuokeHuss CHJABl R CUMTAIOT TOUKY mepece-
UeHHs JIMHMH AEHCTBHS 3TOH CHJIBI C XOpHo# Kpella. Dra
YCJIOBHAsl TOYKa HAa3bIBAeTCsS I EeHTPOM JaBJEHHSI
Kpolaa (un). ITosmoxeHnde leHTpa naBJeHHss B moJere
usMensiercs. IIpu M3MeHeHHH yrja aTaxd M3MeHsieTcsl pac-
npejesieHde faBJeHHs BAOJbL XOPABl H MO3TOMY IL.I. mepe-
MellaeTcs 10 XOpJe, MPUYEM 3aKOH ITOTO  HepeMelleHHs
cioxeH (o HeM OymeT ckasaHo B ITaBe 00 YCTOHUHBOCTH
camoJiera).

Hanpasisenue nonHolt aspomunamMuueckoii cuasl R 3aBu-
CHT OT QOPMBI KPhIJA, a TJ1aBHOEe — OT yrjla aTakd H Onpe-
JleIsieTcs YyriaoM O Mexay Junuell JeficTBHg Cuabl R u mep-
MEeHIUKYISIPOM K HanpaBTeHHIO (10ToKa. HanveHbuiyio Be-
JIMYHHY 3TOT YroJl uMeeT TIPH HEKOTOPOM  CpeaHeM yrJe
4Taky, a C YBGJHYCHHEM yrja aTakd BO3pacraeT, T. e. Ha-
npaBjaeHue cuiabl R Bce GoJiblile OTKJOHSIETCS Hasap.

BesuuuHa nosHO# aspoauHavHuyeckOl CHJbI, COTJIACHO
OCHOBHOMY 3aKOHY CONPOTHB.JIENHS BO31yXa, MPSIMO MPO-
nopuHOHadbHa CBOeMY K03((UIHEHTY, CKOPOCTHOMY Hamo-
py ¥ TJOUlaAu Kpblaa, T. €.

%
R= CR ——'72—- S (ko).

C u3MeHeHHeM Yraa artaku 6yaeT M3MeHsATbCA O6TeKa-
HHe Kphina, c/lenoBaTe/qbHO W BeduuyuHa cuisl R. OTcioia
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Puc. 22. AspoinHaMuueckue CHJIBI KPblia
U UX KO3(PHIIUEHTH

SICHO, 4TO ee KO3(P(UUHUEHT [HOJIKEeH YUHUTHIBATh, KpOME
B.THAHUS (OpMBI npoduist, ¥ BAMsSHHEe yriaa aTakd. MHeIMu
CJA0OBaMH, y NAHHOTO KPHLJa KaXkAOMYy YIVy aTaku COOTBeT-
CTBYET CBOe 3HaueHHe Kos(ddulueHTa CR.

PacknaabiBas mOJMHYI0O a3pOJHHaMHUUECKYIO CHJIY Ha JBe
COCTABJISTIONIHE — NMEPNEeHAUKYAIPHO I[IOTOKY H IO IOTOKY,
TOJIYUUM MOAbEMHYIO CUIy Y u cuJy J06OBOro ConpoTuBIIe-
HHg Kpbla Q. Hampasienuss 3TUX CHJ BCerja HEH3MEHHBI,
T. e. TOAbeMHAs CHJa BCerga nepneHauKyJasipHa HamnpasJe-
HUIO JBHMXKEHHMST Kpblia (MJM ITOTOKY), a cujaa Jo60BOro
COMPOTHBJICHUS Bcerga MAefiCTBYeT NPOTHB IBH:KeHust (110
10TOKY). Beauunna xaKmod M3 3THX CHJI 3aBUCHT OT Tex
’Ke (aKTopoB, 4TO M BeJHUHHA HUX paBHOHAeHCTBYIOLleH, U

MOXKeT OBITb CIpeJesfeHa M0 aHaJOTHUHBIM (opMmymaam:
_ eV )
V=c, 5 S (xe);

Q=rc, 125 (re),
IpUYCM Ha KO3(DQUUHEHTEl ¢, H €, PACOPOCTPAHSIETCS CKa-
3aHHOe BBIIe 0 KO3 HIHEeHTe (R .

CoOTHOLIEHUST MEXKAY a3pojHHAMHUeCKUMH KO3Qduilu-
eHTaMH COBEPLIEHHO TaKHe Ke, KaK U MeXKIy a3pOdHHAMH-
YeCKUMH CuJaMu (3TO BIOJHE 3aKOHOMEDPHO, IIOCKOJIbKY
a3poJMHaMHYEeCKHe CHJBI NPONMOPUUOHANBHEL CBOMM KO3(]-
¢unuentaM). AspoauHaMuueckde KO3(POUIMEHTB HMeEIOT
BeJHUNHY, 3HAK M HalpaBJeHHe, MOITOMY Mbl MOKEM H30-
fpaxaTb KX TMONOOHO cHJaaM — BekTopamu (puc. 22).

[l
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§ 22. 3ABUCHMOCTb A3POAHWHAMHYECKHX
KO3®OUIIHEHTOB OT YIJIA ATAKH
U OT $OPMbI KPbLIA

Koadduunents nmogbeMHOH CHJABL U J100OBOTO  COTPO-
THBJEHUST (¥ TOJHOH a’pOAMHAMUUECKOH CUJBI), CHJBLHO
BJHUSIOIIMEe HA BEAHUYHHBl 3THX CHJ, 3aBUCAT B OCHOBHOM
OT yrja aTakd H oT (HopMbl Kpblia (M OT COCTOSIHMS €ro
noBepxHoctd). JleTunky ocofeHHO BaxKHO 3HATb 3aBHCH-
MOCTb MX OT yIJa aTakd, HOCKOJbKY MOCJAelHHH B MoJerc
4acTo NMPUXOAUTCS M3MEHsTh, TOTAa Kak (GopMa Kpblia OcC-
Taercss HeM3MeHHOH (MOXKeT H3MEHSATbCH JULb COCTOSTHHE
II0BEPXHOCTH Kpblaa).

Ha puc. 23 uzobpaxkeHnbl crekTpbl 06TeKaHUsT OJHOIO H
TOTO e KpblJia IpH HeM3MeHHOH IJIOTHOCTH BO3AYyXa U OIHU-
HAKOBOH CKOPOCTH IIOTOKAa, HO IpPH Pa3HbIX yIJaXx araky, a
TaKXe IPUMePHO MOKa3aHbl BeJHUYUHbl MOABLEMHOH CHJBI H
JI060BOr0 CONPOTHBJEHHS. XapaKTep H3MeHEHHS 3THX CHJ
NpP¥ MOCTOSIHHOH ckopocTd V TakKoH Ke, KaK ¥ UX KOIPPUILH-
eHToB. [To3TOMY 0 PUCYHKAM MOXKHO CYIUTb Kak 00 H3Me-
HEHHUY CUJ, Tak ¥ Ko3(pduuueHTOB, H300paxKaeMblX TaKxKe
BEKTODaMH.

[Ipu GosbliOM OTPULLATEJBHOM YIje ataku (puc. 23,a)
KPBLIO JaeT OTPHUATENbHYIO TMOABEMHYIO cHIy (maB/jeHue
cBepxy GoJiblile, UeM CHH3Y).

[Ipu HecKOJBKO MeHbIIEM OTPULATECJLHOM YIJIC aTaku
(puc. 23,6) cpeiHee J1aBieHHe CBepXy MoxKeT OBITh pas-
HBIM JaBJjeHHI0 cHU3Y. Takum o6pa3om, NpH HEKOTOPOM Ma-
JIOM OTpHLATEeIbHOM VyIJe aTaku TOAbeMHAas CHJIa paBHA
HY/I10, C/e[0BaTe/ b0, PaBeH HYJII0 H ee KO3(QQUIHEHT C .
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Puc. 23. VisMeHeHHe MNOABEMHON CHJIbBI H CHJB J0GOBOTO COMpOTHBJIe-
HUS (MM UX K03(OHILNEHTOB) NpH H3MEHeHWH yrja aTaky



DTOT yrom Ha3bBaeTCs yrJoM aTakKu HYJeBOH
NOABbEeMHOH CHJB u 0003HAUaeTCs Go. ¥ TPHMeEHse-
MBIX TpodHUIeld KpBlIbEB OH HaxXoautcss B mpepenax ot 0
10—4° (B 3aBucuMocTd OT popMmbl npodus).

3aMmeTuM saech, yTo KO3(MPHUHEHT J0O0BOTO COTNPOTHUB-
JeHHUsI ¢, HUKOTAa He OBIBAeT paBeH HY/I0, TaK KaK Mbl He
MozKeM H36aBUTbCA OT JOBOBOro CONPOTHB/CHUS.

Korpa yron araku a=0" (puc. 23,8), KapTuHa obTe-
KaHHUsg ToJydyaercs B OOJBIIMHCTBE CJAydaeB y:Ke Takad,
Kax MpH MaJblX NOJOXKHTEJIbHBIX YrJIaX aTakd, moApo6HO
paccmorpennas B § 20. CireoBaTe/ibHO, NIPH HYJAEBOM yTJe
aTaky KpbLIO PasBHBAET MOJOKHTEIbHYIO MOXBEMHYIO CHJTY
1 K03(Q(QULHEHT ee HMeeT TaKKe ITOJIOKHUTEIbHYIO BeJHUYH-
Hy. MckirouenneM SBJSIOTCS TOJbKO KPbLibs CHMMETPHUHO-
ro npoduas, Koropele mpd a==0° He MOTyT JaBaTh HHKa-
KOH MOXBEMHOH CHJBI, TIOCKOAbKY OOTexaHue MmOJy4aercs
CUMMETPHYHBIM.

ITpy nanpHefilleM yBeJgMueHWH Yria atakd Ko3hdu-
LUHeHT ¢, H TOAbeMHAas CHJIa HeIPepelBHO pacTyT
(puc. 23,2). O6BsCHSETCS 3TO TeM, YTO C YBEeJHUEHHEM YTI-
Ja aTakd YBeJHYUBAETCS PAa3HOCT: NaBJeHHH MOJ KPBLIOM
1 Hax HuM. Yro xe xacaercs Kos(dduiuenta 1060Boro co-
MIPOTHBJIEHUS C,, KOTOPHIH IIpH Ma/bIX yrJaaX aTaku cpas-
HUTEJNbHO HEBEJMK, TO C POCTOM YIJia aTaky OH TOkKe yBe-
JUYUBAETCS, HO TOKA ellle He3HAUUTEJbHO, TaK KaxK IJaB-
Hoe ofTeKaixe KPblia elle HE HapyLIeHO.

Bospacras ¢ yBeamuenneM yraa artakm, KosbdHiUeHT
Cy (a TeM caMBIM H TOJAbeMHAs CHJA) JOCTHUTAeT MAaKCH-
MaJIbHOH BEJHUMHBI TPH yIJde aTakd o0KoJdo 16-—18°
(puc. 23,0), npu mepexofe ke Ha GOJBUINA Lo/l aTakd Ha-
UHHaeT yMeHbilarhes. ITosToMy yrosm ataku, cooTBetcTBYIO-
WHH Cyyares HA3BIBAIOT KPHTHUYUECKHM (0603HAUAOT
%p). Tlpu 3ToM yrie ataku u naxe ¢ mpud.HKeHideM K
HeMy U3MeHSeTCst Xapakrep O0TeKaHHsI KPbljia, B Pe3yabTa-
T€ Yero HauMHaer CLICTPO pacTd Ko3()(PUIUEHT J060BOTO
corpotuBJgeHust (puc. 23,e).

Takoe usvenenue Ko3(hPHUHEHTOR CyH €, oDObsicHsieT-
C HapylleHHeM IJIaBHOTO XapakTepa 00TeKAHHST — CPBIBOM
MOTOKa ¢ BepXHeH MOBEPXHOCTH KpHlIa.

Ilpuunna cpeiBa noTOXa 3akjiOuaeTcss B TOM, 4TO NpH
MPHO/IHKEHUH K KPHTHYECKOMY YUY aTaki HAuMHAET NPo-
HCXOJIUTh MepeTeKaHue MOTPAHHYHOTO CJOF C HUXKHeH To-
BCDXHOCTH Ha BEPXHIOW. JTo NepeTeKaHHe NMPUBOAHT K RUX-
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peo6pasoBaHui0 W, KAK CJAENCTBHe, K IaJEHHIO C H PO-
CTY C .

TaxoBa B ofuieM 3aBHCHMOCTb KO3(Q(OULHUEHTOB C, H C,
OT yrJa aTakH.

AsponnHamMuueckue Ko3(P(UIHEHTH 3aBHCAT u OT dop-
Mbl KpLLJa, B OCOGEHHOCTH OT KPHBH3HBl M TOJILIHHBI NPO-
¢una. KpususHa u TosuuHa npoduis BJUSIOT Kak Ha Be-
JAYNHY K03()(HUUEHTOB, TaK H Ha XapakTep U3MEeHeHHS
X TP U3MeHeHHH yrja araku. Hampumep, BOTHYTO-BhITY-
KJble TpoQHIH Nal0T Haubo/bUIKI ¢y, HO Y HHX H C, 3Ha-
yureseH. Ilaocko-BeImykjable Npoduad HOpu TOH kKe OTHO-
CHTeJ]bHOH TOJINHHE AT MEeHbUUH ¢,, 3aTO Yy HUX U C,
MHOrO MeHbIle, YeM y BOTHYTO-BBITYKJIBIX; MO3TOMY OHH Ya-
cto 6oJiee BHIFOJHBI, YeM BOTHYTO-BbIMyKJIble. HTo Kacaercs
TOJIIUHBI NPOGHUIA, TO, BOOOILe roBoPs, TOJNCTHE KPHIIbS
zaioT OO/IblINe C, U Cy, UM TOHKHE.

Asponunamuyeckne KO3(GQUIUEHTH 3aBUCAT TakkKe OT
COCTOSIHHS IIOBEPXHOCTH KpbLia. [locrenHee MOXKeT SIBUThCA
pesy/abTaToM Kax HeyIO0BJAETBODHTENbHOH 06pabdoTKu mo-
BeDXHOCTH Kphblaa (HampuMep, mjaoxast JaKHpoBKa), TaK H
HeOpeXXHOH 3KCcI/IyaTalud caMoJdera (Hanpumep, HaTduue
BMATHH Ha Kpblie, TPpA3d U T. n.). OTpularesbHO CKas3kbBa-
I0TCA U TaxkHe OOBEKTUBHEIE NPUUHHB, Kak obJeleHeHue
Kpblla B TO.IETe.

§ 23. ASPOOHWHAMHUYECKOE KAYECTBO KPBUIA,
YroJi KAYECTBA

Xopoliee ¢ TOYKH 3PeHHST a3PONHHAMHKH KPBUJIO HOJIXK-
HO Tpy Heo6XoauMCH TMONBEMHOH CHJIe UMeThb BO3MOXKHO
MeHblllee J060Boe conpotuBjeHre. COOTHOIIEHHE MeXKAY
NOAbEeMHOH CHJIOH ¥ JIOOOBBIM CONPOTHBJEHHEM 3aBUCHT
TakXe M oT yrja aTtaku (puc. 24). Ha cpennux yraax ara-
KM MomlbeMHasl CHJIa XOTST H HECKOJbKO MeHbIe, ueM Ha
GosbIIMX yTAaX, 3aTO J0G0OBOE COMPOTHBJEHHE MHOTO MeHb-
ule, ¥ NOIbEMHAs CHJIa NMPEBOCXOIHUT CHJAY JIOBOBOI'O COMpO-
tuBsienus B 10—15 pas. Ha Gosbmux Xe yriaax atakyd 4 Ha
KPUTHUECKOM yrje 3TO COOTHOUIeHHe OOBIUHO He TMpeBoc-
xoaut 4—7.

TaknuM c6pa3oM, KPblIO Ha NAaHHOM yrje aTakd MOKHO
ONEeHHBATHL OTHOILNEHHEM MOMNBEMHOH CHJBI K cuje J10GOBO-
rO CONPOTHBJEHHS (MU Cy K C€,.). DTO OTHOLIEHHe Ha3bl-
BalOT a43pOAMHAMUUYECKHM KayecTBOM KpPBbl-



a=0° Bypug™¥’ 7 S a2’

Puc. 24, IlpumepHoe u3MeHeHHe a3POAUHAMMYECKOTO KaueCTBa Kpbiia
B 33aBHCHMOCTH OT YIJa aTak{

Ja, WJH, IPOCTO, KadyecTBOM KpHJa, U ofo3Haya-
10T 6yxBoii K.
Y cy

Q Cx

Npumep. Ha nekotopon yrae araku cy = 0,72 u cy= 0,06, Torna

KayecTro Kphiia . 12
- 00 T~

Ha masblx yriax arakd KaueCTBO Kpblja HEBEJIMKO; C
yBeJMYeHHeM Yrja aTaku KauecTBO YBeJHUHBAeTCs H [J0-
CTHTaeT MakKCHMaJ/bHOHl BeJHYHHBI MPH HEKOTOPOM CpeqHeM
yrje aTaku, KOTOPHIH M HashlBaeTcsI HAWUBHLITOMHE M-
UM YTJOM aTakH (0003HAUACTCH Cyays). 11pH naJB-
HelfillleM YBeJUUEHWH YIJla aTakKu KauecTBO CHOBA VMEHb-
waercst (puc. 24).

Y 6GoJblUMHCTBA COBPEMEHHBIX KDBLIbEB MaKCHMaJbHOE
KauecTBo pgocturaer 20, y HEKOTOPBIX K€ 3HAUUTEJALHO
Godablile.

Yroa kauecrBa. M3 puc. 24 merpyaso BuIeTh, uTO C
yBeJlHUeHHeM KauyecTBa Kphblaa YIoJ, COCTaBJsSeMBIH I10J-
HOH aspojxuHaMuyeckod cujofi R u mombeMuol cuiof Y,
yMeHbIIAeTcd, T. €. MeXJy KauecTBOM KpBLJIa W 3THM Yr-
JOM eCTb omnpeleseHHas 3aBHcuMocTb. [ToaroMy 3ToT yroa
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Ha3blBAIOT yIJa0OM KauecTBa (0603HAaualT rpeuyeckoi
6ykBoOil O).
Urak, yeMm MeHblle yroJ xayecTBa, TeM GoJblie a3po-
IHHaMHUYEeCcKOe KayeCTBO KphlJa.
W3 npsiMOyroJbHOrO TpeyroJbHHKa, 06pasoBaHHOTO Bek:
topamu R, Y u oTpeskoM @, paBHBIM BekTopy Q, umeeM:
ctg@= K=,
Cy
HIn |
Q) — — _Cr .
Q0= —g—=—
BTOpOe BHIpa)KeHHe HasbiBalOT O06GpPaTHBIM KauecT-
B O M.

§ 24. JIOGOBOE CONPOTUBJEHUE KPbUIA — INPO®HJIbHOE
U WHAYKTHUBHOE

JIo6oBoe COMpPOTHBJEHHE BCIKOIO TeJda COCTOMT H3 IBYX
9J€MeHTOB — CONPOTUBJIEHUS TPEHHSI H CONPOTHBJIEHHS
napnenus (§ 16). JloGosoe compoTuB/JeHUe KPbLla, KpoMe
3THX HABYX CONPOTHUBJEHHH, CyMMa KOTOPbIX HasblBaercs
MTPOPHUIbLHBEM COMPOTHBJAEHHUEM, BKJIIOYAeT
elle TPeTHH BHJ CONPOTUBJIEHHS — HHIYKTHBHOe (OT-
HOCsIleecss MO TNPUPOJe BO3HMKHOBEHHMS K CONPOTHBJIEHHIO
TAaBJIEHHS) .

PaccmorpuM  cHauaga npoduabHOE — CONPOTHUBJEHHE
(o6osnauaercsa Q,).

Ilpex /e Bcero BO3HMKAET BONIPOC: KAKOE M3 CjaraeMbixX
Npo(UABHOrO CONPOTUBJEHHS Kpblia Ipeobaagaer — co-
NPOTUBJEHHE TPEHHS HJIH Ke CONPOTHBJEHHE HaBJEHUI?

Hast ysicHeHust npefacTaBuM cebe MJIOCKYIO IJIACTHHKY B
NOTOKe MOJ HYJeBbIM yIJioM aTaku d mox yriaom 90° (cm.
puc. 6 u 11). B mepBom cayuae 1060Boe conmpoTHBAEHHE G-
JeT COCTOSITb MOUTH HCKJIOUUTEJbHO U3 COTPOTHUBJIEHUS Tpe-
HHS, BO BTOPOM — ITOUTH LEJHKOM H3 COHPOTHBJIEHUS JaB-
JIeHHsI. AHaJIOTMYHO 3TOMY OCHOBHYIO JOJII0 MPO(HABHOTO CO-
IIPOTHBJIEHHUST KPblJa HA MaJblX VI.1aX aTakH COCTaBJSIET Co-
IIpOTUBJIEHHE TPeHUs, a Ha 6OJIbUIMX — CONPOTHBJIEHHE NaB-
Jdenusi. CaMoJsieT JieTaer NMPeMMYILECTBEHHO HAa MaJbiX Yr-
JlaX aTakH, cjaenoBaTe]bHO, HaHOOJIblIee 3HAUEHHE HMeeT
COTIPOTHBJICHUE TPEHUSs.

Ha puc. 25 mpnBereHa cxemMa o0TeKaHHsl Kphlia BO3
JIYIIHBIM ITIOTOKOM (Ha HEXOTOPOM CpefHeM yIye aTaku) ¢
oBpa3oBaHMEM TOTPAHHYHOTO €05,
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Puc. 25. Cxema o6Tekanisi Kpblia ¢ 06pa3oBaHueM 1IOTPAHHUHOTO CJIOH:

| — BHelIHH} NOTOK; 2 M 3 — NOTPaHWuHBI# cJoil; 4 — BUXpeBoOll clel

Kpeuia; Tp — TOYKa nepexofa JaMHHADHOTO TeUueHHs B TypOyJeHTHoe

Ha BepXHell NOBEPXHOCTH Kpbula; Ty— TO XKe Ha HHXKHeH MNOBEpPXHO-
cTH; S — TOuKa OTpHIBA INOFPAHHYHOIO CJOS

TloTox BIaau OT Kphlia Ha3blBAIOT BHEIIHUM / — B HeM
TpeHHe BO3AyXa (BI3KCCTh) TIPAaKTHUECKH HUKAKOH POJIM HC
urpaer. [Totox B HemocpeacTBeHHOH OJH30CTH OT TMOBtLPXHO-
CTH KpBlJia mpelicTasjser co00# forpaHHuHBIN c10d 2 u 3.
3nech HeHCTBYIOT CHJBI TPEHHS, a TaKKe HHEPLUOHHBIE CH-
Jbl, IpUUeM B IiepelHe#l yacTH TOTPAHHUHOTO CJIOSI TEeUEHHE
BO31yXa JaMuHapHoe 2, a najJee cjaeayeT TypOyjeHTHOe J.
Ha cxeve imoxazaHel Tax HasbiBaeMble TOYKH Iepc-
X0Jda JaMUHAPHOrO TedeHUs B TypOYJeHTHOe U TOUKHU OT-
pbiBa MOIPAHUYHOTO CJ0s1 OT BepXHEd MOBEePXHOCTH Kphlia.
[To3amn Kpblia TsSIHETCSI ero BUXpeBoH cien 4.

[IpoduabHoe conpoTuB/deHHe Kpblia GYyoeT TeM MeHbIle,
yeM MeHble OYAYT CUJBI TPEHHS B IOTpAHUUYHOM CJIOE, YTO
Hab/onaercs B Tex cjayuyasX, Korja TeueHHe BO3JyXa B IIO-
TPAaHUYHOM CJIO€ TIPEHMYILeCTBEHHO JaMHHapHoe, T. €. TOu-
Ku nepexona T, u T, Haxoasarcs OJHxKe K XBOCTOBOH 4acTH
npoduiass. 10 CBOHCTBEHHO TOHKHM MPOPHIsiM ¢ MaT1ofl H
HY/JI€BOH KPUBU3HOH (CHMMETPHUHBLIM).

C yBeauueHHeM TO.IIHHBL U KPHBU3HBL NPoQH.IA mepe-
X01 JaMHHApPHOTO TeueHHs B TypOyJeHTHOe MOJIydaercs
0oJlee paHHUM M NPOQU/IbHOEe CONPOTHB.IEHHE BO3DACTAeT.

bBoablioe sHauenne uMeror TaxkXKe o6padoTka M COCTOA-
Hie noBepXHocTd kpbl1a. IlepoxoBartocTb u 3arpsisHeHHC
Kpblla (a TaxkiKe HHeH, cHer, Je1) BeIyT K YBEJIAHUCHHIO
TOJUIHHBEL MOTPAHHUHOTO €165 W 60TeC paHHeMV mepexolav
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JaMHHAPHOTO TeueHUst B TypOyJ/JeHTHOe, a TeM CaMBIM —K
yBeJHUCHHIO TPOodHIbHOTO compoTuBienus. IToatomy c ue-
b0 YMeHbUIeHHsT MPOPHILHOTO CONPOTHB/ACHHS KDbINbA Ca-
MoJieTa TIIATENbHO JIAKUPYIOT, a NPH 3KCIJAyaTallud CaMo-
Jera cJeasaT 3a TeM, uToObl OHH Bcerja OblIM YHCTHIMA.

I pyras cocraBasiioniast Ipod@HUILHOIO CONPOTUBJIEHUS —
COMPOTHBJEHHE JaBJeHHs — TaK¥Ke 3aBUCUT OT OuepTaHMi
npodu/s i ero TOJINUHBL, a IJIaBHBIM 00pasoM — OT yria
aTaky, ONpeJe/siollero Xapakrep pachpefeseHds [daBJje-
Husl o npoduito. [Ipu HysneBOM yrie aTakd CUMMeTPUUHBIE
npoduny u GJH3KMEe K HHM HMMeIOT MeHbllee CONPOTHBJE-
HHe, yeM BOTHYTO-BHIIYKJble (MPH OJMHAKOBOH TOJIIHHE);
TOHKHe NPOodUJIH MMEIOT MeHbllee CONPOTUBIEHHE, YeM TO.1-
CTHIE.

Bennunna npodu/bHOro cONPOTHUBJIEHHsT OCOOEHHO CHilb-
HO 3aBUCHT OT yIJia aTakH, IIpHuYeM Ha MaJHX yriaax, IpH
KOTOPBIX IIIaBHOCTh 00TEKaHHsS He HapyllaeTcs, OHO MOYTH
MIOCTOSIHHO; ¢ TNPUBJIHKEeHHeM JKe K KpPHUTHYeCKOMY  YIJy,
KOrjga IIPOMCXOIHT OTPHIB IOrPAaHHYHOTO CJOS OT BepXHeH
IIOBEPXHOCTH KpblJa, BJAEKYILUK 3a COG0H CPLIB BCEro M0TOKa,
npoduabHoe conporusienHe pacteT. OHO 0COGEHHO CHJIBHO
BO3pacraeT Ha 3aKPUTHUECKHX YI/IaX aTakH, KOrja CphiB Io-
TOKa HaudHaeTcsd yxKe BOJHU3H INepeJHEH KPOMKHM KpbLIa.

ITocMOTpHUM Teneps, YTO NPeACTaBIsAeT cO00H HHAYKTHBHOE
COMpPOTHBJEHHE KpPblIa U OT KakKUX (pakTOPOB OHO 3ABUCHT.

[Ipu moJsete camoJsiera co CKOpPOCTbIO V u YIJoM ataku
a (puc. 26,a) BO3HMKAeT, KaK H3BECTHO, HOHbeMHas cuaa Y,
HeHCTBYIOUIasi Ha KPblJIo caMmoJiera. B coorBercTBHh C 3a-

V
%

’/’ \

Puc. 26. Ckoc 1moToKa KpilJOM M ceyeHHe 06JacTH, Ha KOTOPOH
CKa3bIBaeTCs CKOC MOTOK3
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KomaMH MeXdHMKM KaxK1oe J1eHCTBHEe BbI3HIBAET PABHOE I(U
Be/IMUHHe ¥ NPOTHBONOJO0XKHO HAaNpaBjeHHoe MpoTuBonel-
creue. CoenoBaTe/bHO # KpblIo OyaeT neifcTBoBaTh Ha 00-
TeKaIOIHH ero BO3SAYUIHBIH NMOTOK C CHJIOH, paBHOH 1O Be-
JHYMHE MONbEeMHOH cuJje, HO HamnpaBJeHHOH BHu3. Hanuune
3TO# CUJIBI MPHUBOAMT K TOMY, UTO B pe3y/bTaTe MNOTOK CKa-
wuBaercsd. MakcuMasnbHoe 3HAaueHUe Yr/aa CKoOca TOTOKa €
JOCTHTaeTcsl 3a 3afiHell KPOMKOH Kpwuia. ¥ mnepenHell xe
KPOMKH CKOC MOTOKAa paBeH HYJ0. TakuMm oGpasoM, mo me-
pe oOTexaHus TPOPHUJIS BO3AYWHBIH TOTOK TOCTENEeHHO
OTKJ/IOHSIETCSI BHUS.

Kax yXe ykasnlBaJ0och, MO beMHAs CHJIA KPblIa Halpas-
JeHa neprneHAUKyAsippo HaberawmomeMy noroky. CaeroBa-
TejbHO, (haKTHUecKasl MoJAbeMHas cHJla TakkKe JOJKHA OBITh
OTK/IOHEHA Ha3ajJ Ha HeKOTOPHIH yroJq M ee HarnpaB/eHHe
He OyleT MeprneHIMKYJSPHBIM IO OTHOLIEHHIO K HEBO3MY-
IIeHHOMY IMOTOKY Nepel KpblioM. Tak Kax yroJ ckoca IO-
TOKa YBEJHYHUBAETCSI OT HYJs A0 BEJHYMHBI &, TO YCJIOBHO
CYHTAIOT, UTO MOABEMHAsT CHJIa OTKJOHSEeTCS Hasaja Ha yro.,

PaBHBbI 5 .

Pa30xuB (hakTHUECKYIO NONBEMHYIO CHJY HAa COCTaB-
JISlIole — TepneHIuKyJAsSPHYIO M napaJnJdeibHyo Haberalo-
1eMy HeBO3MYIIEHHOMY IIOTOKY BO31yXa, MBI BHJAHM, 4YTO
OTKJIOHEHHe HazaJd NOABLEMHOH CHJABI MPHUBOAUT K MNOsBJIe-
HU10 cuapl Q; . DTa cusa HanpaBieHa B CTOPOHY NpOdH/Ib-
HOTO CONPOTHBJECHHA W HOCHUT Has3BaHHe MHHAYKTHBHO-
ro comportuBaenusd. Tak Kak HHIYKTHBHOE COTPO-
THBJEHHE $BJSCTCA COCTABASIONIEH MOIBEMHOH CHJBLL, TO
M0 TNPHUPOJTe CBOEr0 BO3HUKHOBEHHUS OHO OTHOCHTCH XK CO-
IIPOTUBJICHUIO JaBJIEHUS.

Kospuunenr MHAYKTHBHOTO COMPOTUBJAEHHS C ,; paBen:

9

Cvi — v
"Xl ’

X T
rie A — yIJHHeHHe Kphlia.

U3 3Toit Qopmyasl BHAHO, 4TO KO3(Q(HUUEHT UHAYKTHB-
HOTO CONPOTHBJ/IEHHS NMPSIMO NPOMOPLUOHAIEH €, U 06PAaTHO
IIPONOPLHOHAJEH YIJHHEHHIO Kphlia.

2

[TpsvonponopuuonaibHasi 3aBUCUMOCTb OT €, O0ObsIC-
HSIeTCsT TeM, 4To yBesnueHue Kod(duuuenra cy, o3Hauaer
yBeJHUeHue CUJbl, 0TOpachiBaIOLIell NMOTOK BHM3, M, CJAEIO0-
BAaTEJbHO, YBeJHUYEHHe CKOCA NMOTOKA U Ko3PdUIUeHTa ¢ 4,
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QOpaTHONpPONOPUHOHAILHAS 3aBHCUMOCTD OT YAJHHEHUS
KpblIa (ecsim mogbeMHasi CHJa COXpaHsieTcss NmpeikHed H ile
M3MEHSIeTCSI CKOPOCTh IoJeTa) OOBACHSeTCS TeM, YTO Kphbl-
10 GoJsblIero YAJIMHEHHS C TOfi :Ke CHJOH OoTOGpackiBaer
00/bLIYI0 Maccy Bo3lyxa (cudTaercd, uTO BJMSHHE KpBLIa
11a TOTOK pacmpocrpansieTcss Ha obJjacTb, IHaMeTp KOTOpoH
IIpPUMEepPHO paBeH pa3Maxy Kpblia, puc. 26,6), uTo Bexer
K YMeHbLIEHHIO CKOCa NMOTOKa U Ko3(hdUUHEHTa C 4.

Hrak, s060Boe COMPOTHBJIEHHE Kpblia COCTOHT M3 HH-
AVKTHBHOTO H TMPO(UILHOTO COMPOTHUBJEHHH, T. €.

Q == Ql “f_ Qpr
14, B Ko3ypdulHeHTaX,

C,=Cy it Cop-

§ 25, ASPOJUHAMHUYECKHE HMCIBITAHUSA KPbIJIbEB,
MOJIAPA KPBbIJIA

Yucnennble sHauenus: Ko3p(HIUUEHTOB ¢y H €, HAXONST
ONLITHBIM MyTeM INIPH HCHIBITAHUH KPBLIbEB B a3POIMHAMH-
uyeckoit TpyoOe. Ilpocrefiiras cxeMa Taxkoro HCHBITaHHS I10-
Ka3aHa Ha puc. 27.

Kpeio (uam ero mopmenb) ycraHaBauBawloT B paboueit
yacTH TpyObl HA aspoONMHAMHUYECKHX BeCaX INOJ 3aJaHHBIM
YIJ0M aTaku d. 3aTeM NMyCKaloT B XoJ BeHTHJsitop. Ha mo-
Je/b Hau¥HalT AeHCTBOBATh COCTABJSIOLIME NOJHOH a3po-
JMHAMHUCCKOA CHJIBI — ToOabeMHas cuia Y ¥ cuiaa J1060-
Boro conpoTusienus Q. [IpencraBum ceGe, UTo phYakKKH A
a’3pOoJHMHAaMHUYECKHX BeCOB MOTYT CBOOGOMHO IepeMeliarhbesd
BIOJb OCH TPYOB!I M NMepNneHAUKYAsIpHO K HeH. B Takom cay-
yae, ec/ay TOJHYI a3pOIHHAMHUYECKYIO CHJAY Kpblla HIH ec
COCTaBJISIIONINe He YyPABHOBECHTh, TO MO JEHCTBHEM HX MO-
Jlesib mepemectutcst BBepx u Hasan. Cuay Q MOXKHO ypas-
HOBECHTb THpeH, Bec KoTopoll G gacT BeJHUHHY J060OBOTrO
conpoTuB/JeHusl Mojenau. IloabeMHylo Ke CHIY Y MOKHO
ypaBHoBecuTb aByMs rupsimu G; u G, cymMMapHHH Bec
KOTODPBIX M JAaCT BeJMUUHY NMOABEMHOH CHJIBL.

Viamepus TakuMm nyrteM cuibl Y u Q, HeTpy{Ho moicuu-
TaThb KO3(PPULHEHTHI cy uc,:

c),_ S U C, -—Q)— S.

2 2




[logcTaBuB B NpaBbie (L2t PP 111 LRPIRIII 2 T
yacTH 3TUX QopMy.T HAH- —_— 4
JeHHble H3 ONblTa 3HA-
yennsi cun ¥ u Q, a rak- —
Ke 3HAUGHHS 3aMepeH- T
HOTO CKOPOCTHOTO Harllo- 23 i
pa M IJOIaAHu Kphlaa,
NPOU3BOAAT MHOJACUET H 4 2 a
HaXOIsT YUCJOBBIC 3HA- =z 7 wrrern\nrerrs)
yeHHst KO3 uiucHTOS

A1 KpBlaa gaHHoi Qop- ' . g)ﬂ 3
MBI TIPH YIJIe aTakH o ; S 6
Aspounamuueckue

Ko3ppHUUMeHTH, HaHge:- 3 & &
Hble TAKUM TYTEM, TOJb-
KO B TOM CJyYae nmpHuMe-
HUMBl JJIsI OTIpeae/ieHHs
a3pOIMHAMHUUECKHX cuJl, JeHCTBYIOLIHX Ha KPblJI0 B HoJjere,
eCJId HCIbITaHHAsE MOjJesb Kpblia reoMeTpHUecKu I107100Ha
KpbLJy caMoJieta, OJMHAKOBO C HHUM OpPHEHTHpPOBAHa OTHO-
CHTeJIbHO TOTOKA M ecau cobsioneHo nonobue oOTeKaHUA
Kpbliia B Tpybe U Kpblia B MOJeTe.

CnucanHoe HCNbITaHHe KPblJIa NMPOH3BOAAT MPHU pPa3HBIX
yrJax araku M, CJeJoBaTe]bHO, MOJYyualoT PsIi 3HAUEHHH
K03QQHIUEHTOB, KOTOPble cBOAATCH B Tabauny. B xauectse
nmpHMepa HUXKe TpHBeJeHA Takas Tabauila, TOJdyueHHas
npH NPOJYyBKe OJHOTO U3 MJOCKO-BBIMYKJ/bIX NPOdHIIeH.

Puc. 27. Tlpocrefiinas cxemMa 3aMepa
a3pOJMHaMHUECKHX CHJ Kpblia

4 \—6’-—4——2‘0‘2‘4 618 |10]12 14|16i1;12o
|
‘| i : ]
(‘y [0,18 10,32 | 0,44 | 0,58 | 0,72 | 0,84 0,98'1,08 1,16 l“2/l|1,28 1,30 [ 1,28 | 1,26
¢ 10,014/ 0,02 | 0,024] 0,034} 0,04 | 0,06 | 0,08 { 0,10 10,12 | 0,14 | 0,18 [ 0,22 | 0,26 | 0,36

Moasipa kpbta. [lomspoit KpelJaa HasbBaercs
KpuBast, n3ofpaxalollas 3aBUCUMOCTb MeXKILY K03(p(HLHU-
eHTaMM MOABEMHOH CHJIbl U JIOGOBOrO CONMPOTHBJEHUS. st
MOCTPOEHUS TMOJSPLI MOJb3YIOTCS KOOPAMHATHBIMU  OCSIMH
Ox u Oy (puc. 28,a), U3 KOTOPBIX OJHA NapaJJenbHa Bek-
TOpy CKOpocTH V, mipyrasg mneprneHguKyJaspHa eMy. DTH 0OCd
Ha3blBAIOTCS] MOTOYHBIMH, MJIH CKOPOCTHBIMH, OCs-
vu xoopauuar. Ilo.ocu Ox OTKIAABIBAIOTCSl BEJHUHHBI KO-
spdunmenra ¢, a no ocu Oy — BeauunHsl Ko3duIeHTa
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Pric. 28. TloTousnic ocH KOOPAHHAT M MOCTpOEIHe MOJAPHI KPhlja
(B OAMHAKOBLIX Macimrabax AJs Cy U Cy)

€y, TpuueM MacwTa® mias ¢, obpluHO GepyTt Gosbluui, ueM
nast ¢y. Ho moxaxem moctpoexne mpu paBHBIX Macmirafax,
uyToObl OBIJIO MOHSITHO, NTOUEMY 3Ta KpHBas HasblBaeTcd IO-
JAPOH.

PasveruM Ha ocsx, HauMHas OT Hauajga KOOpIHHAT
(puc. 28,6), paBHble OTpe3K:, a KaxKAbll U3 HUX pasldesuM
Ha JecdaTb paBHbIX yacteidl. BynmeMm cunurath, uTo Ha 0beux
ocsix otpesok pasen 0,10 (mampumep, caHTHMeTpa), a ero
mecsitag 4acTb, chaenoBartesabHo, pasHa 0,01. Ilasee, BO3b-
MeM u3 Tab/MUbl YuC/AeHHble 3HAUeHHsT KO3((QULHEHTOB AJd
KaKoro-Hubyjab yrja artak, HanpuMep a1a o == —4° [as
storo yraa ¢, == 0,32 u ¢, == 0,02. OTkjaabIBaeM 3TH Be.iH-
UHHBI HA OCAX OT Hayaja KoopiuHar, T. ¢. Toukd O (xoTo-
PYIO Ha3BbIBAIOT TaK:Xe TMOJI0COM); 3aTeM H3 KOHILOB OT-
JIOZKEHHBIX OTPE3KOB BOCCTaHABJHBAEM IMePHeHIUKYATPbl K
OCSIM M OKOJIO TOIKM MepeCeuyeHdss NMeprerauKky.1sipoB Haj-
nucelBaeM AaHHblfi yroa araku (—4°). Touno rtak xe 1o-
cTynaeM ¥ C JPYTMMH YHCJEHHBIMH 3HAUEeHUSIMU K03Pduuu-
eHTOB 1Jis1 yryioB ataxu 4°, 8 u 1. 1. McnoabssoBas nonob-
HbIM 06pasoM BClo TabJuily, TOJYUHM Psi TOUEK C Hamlu-
CaHHBIMH OKOJIO HHX 3HAueHWsiMH yrjoB araku. CoeTuHHMB
3TH TOYKH NJaBHOH KPUBOH JHHHEH, MBl U MOJYUHM TOISIPY
JaHHOTO KphlJa.
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[Touemy e 1nO1yuCHHAst KPHBas 1ia3bLIBACTCS TIOJSPOH?
deso B TOM, UTO HauepPUYEHHYIO KPHBYIO MOXKHO paccMar-
pHBATL KaK KPUBYIO, ONMMCAHHYIO KOHIOM BEKTODa CR TpH
u3MeHeHHH yraa ataku (puc. 29,a). Ho nioGoe nojoxenue
KOHIla BEKTOpa C/ MOXKHO HAHTH, e/ H3BECTHBI AJHHA 3TO-

ro BekTOopa M yroa kauectBa O. ITosrtomy, npuusB touky O
3a noJioc, a ocb Oy 3a MOJSIPHYIO OCh, MOXKHO MO psAdy 3Ha-
YCHARL BCKIOPA ¢ W yIaa © mOCTPCHTL NOJYUEHHYIO Bhle
kpuByw. [TocTpceutble TakuM NMyTeM KPHBBIC HOCAT HasBa-
1IMe ToJIsIp.

[Toab3oBanue mnoJisipoit OYeHb MPOCTO.

BosbMey noaspy HexoToporo kpsita (puc. 29,6). JKe-
Jasg Y3HATL BEJHUHHBL KOIMPPHUIHCHTOB €y U Cr TIPH KAKOM-
aub0 yrie arakd, HampuMep npu o= 13° HYXKHO H3 TOU-
KH, OKOJIO KOTOpOo¥ HanucaHo 13°, onycTHTb mHepleHIUKY-
JIpbl Ha OCH KOOpJMHAT, B TOYKAX MepeceyeHHs 9THX mep-
MEeHAUKYASIPOB IPoYTeM 3HAUEHHsT KOS()(HLUHEHTOB MPH YrI-
Je ataku 13

Y3uaB 3HaueHus ¢, U C,, MOXKEM MOJCYATATh KaYeCTBO
kpelna. Ecau nmossipa moctpoeHa B paBHBIX MacwmitafaXx Ha
obeux OocsiXx, TO JerkKo Ha#lTH TpPH 3aJaHHOM yrJje arakd
BeIMUYHHY Ko3bduunenta cp u yroa kauecrna. g storo
13 TOYKH TOJSPLl, COOTBETCTBYIOIIeH 3agaHHOMY YIJy arta-
KH, NMPOBOJMM TPSMYI0 B Hauyajso KOOPAMUHAT; MOJyueHHLIH
BEKTOp M306pas3uT KOIP(ULHEHT Cp, ayroa Mex1ydITHM
BEKTOPOM 1 ocbio Oy GyaeT HCKOMBIM yIJOM KauecTBa (M3-
MepHTb ero MoxHo TpaHcrmoptupoM). Kosadduinest ¢ p u
YyroJl KauecTBa MOKHO MOACUMTATh M MO H3BECTHBHIM 3HAade-
HUSIM €y B C,, TAaK Kak

CR:V€3+CE H ctg® =K

ViMest mosisipv xpbljla, MOMKHO ONpefeddTb XapaKTepHbie
YIVIDL aTaKH (o, Oyaus M %p

Yro.1 ataku HYJeBOH NMOABEMHOH CHJIBL (g COOTBETCTBYET
TOUKe NOJIAPbI, AJas KoTopok ¢, =10; ciexosaTenbHo, 3Ta
TOYKA JIeXKHT Ha JiepeceyeHud  modspel ¢ ocbio OX
(puc. 29,6).

Ha xpuruueckoM yrie artaku Ko3(QPHUIMEHT ¢, HMeerT
MaKCHMaJbHOE 3HAUCHHE; CJIeJ0BaTeJbHO, TOUKY MOJISPLI
I/ yrjia ‘ag, — HaijeM, npoBels KacaTelbHYIO K KPuUBOH
napaJuenbHo ocu OX.
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Puc. 29. Ewe o yoxsipe Kpblia: u — oGbACHERIC, 1HOUCMY KPHBasg Cy
no ¢ x TNpexacrTasisieT coGoi nmoaspy; 6 — noJab30BaHUE MOJAPOH Kphlia

HaupriroggefinieMy yray araku COOTBETCTBYET HauO0/b-
lllee KauecTBO Kpbljia; NpH HaubGoJbIIeM KauecTBe yroJ Ka-
yectBa @ OyleT MHINMaJbHBIM;  [03TOMy  MPOBOAMM
M3 Hauyajga KOOPAMHAT KAacaTeJbHYH K KDHBOH, KOTOpas M
ompeaedser Yyrol O, a TOUKA KaCaHUA TOKAXKET Oy

Ha noaspe Kpblaa, TOCTPOEHHOH B OXMHAKOBBIX MAacCIUTa-
6ax mna ofenx ocsgx, BeJuuuHy Ko3dduuueHra c, ompeie-
JIUTL C A0CTATOYHCH TOYHOCTRIO TPYIHO, TAK KaK Ha JETHBIX
yraax ataku X03(QOUUUEHT ¢, B HECKOJIbKO pas MeHblle
ko3 dunuenta c¢y. ITostomy amsa Gosbliiedl TOUHOCTH OTCYe-
Ta KoadbhuuuedTa ¢, Macuwrtad mo 31offt ocu 00bIYHO GepyT
B O uau paxe 10 pa3 Gosplie, yeM 4151 KO3¢{pPuuuenrta cCy.
Ilpu nmoab3oBaHun Taxofl KPuBOH yiKe HCJAb3s TpadHuecKH
OnpeneanTh KO3QHUIMEHT CR U YroJ KauecTBa. Taxas KpH-
Basl He SIBJISIETCs TOJSIPOH, HO Ha NMpakTHKe ee OOBIYHO BO
BCeX CJyYasiX HasbIBAIOT TOJASPOH.

ITosnsspa xpelJa HarasAHO 10KasblBacT He TOJbKO Xa-
pakTep u3MeHCHHS KO3(DOHIMEHTOB €y, U C, NPH H3MEHEHHH
yrja aTaxkyd; CHa MOKeT TaKxe O1pPasuTh M BJjusgHUE (Op-
MBI NPOMUIST U APYTHX (PAKTOPOB Ha 3TH KO3PPHUHUEHTHL.
HanpuMep, y Tonkux npodu/aeii Ha KpUTUUECKOM yTIJe aTa-
KH HapyuleHue o0TeKaHHsi NPOUCXOAUT pe3KO, MOITOMY KO-
3bGUIHEeHT NOABEMHON CHJBI MagaeT TOXKE Pe3Ko H, Cleno-
BaTe/bHO, MOJisipa KPYyTo 3arufaercs BHU3; Y TOJCTHIX XKe
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fipodused Hapylenne 00TeK&HUSl HPOMCXOAUT boJee Iisai-
HO, TO3TOMY IoJsipa 3arufaeTcss BHH3 TOXKe IJ1aBHO.

Baaropapst GosblLioft HAT/ISAHOCTH MoJsIpa KPblia OYeHD
ynobHa [/si NMOJb30BAaHUS IPU pacueTax, NpU CpPaBHEHHH
UJId BelGope npoduJed, Npu aHa H3e a3pOLHHAMHYECKUX
KauecTB Kpblia U T. 1.

§ 26. MEXAHHU3ALIUS KPBLIJIA (CNOCOBb! YBEJHYEHHA
MAKCHMAJIBHOW MOABEMHOWM CHJIbI)

[TogbemHass cuja KpbLIa JOCTUTaeT MaKCHMaJbHOH Be-
JUYHHB TP yrae ataku 16—18° (em. puc. 28,60) —xputu-
YECKOM, C TepexofoM 3a KOTOPHI UJAeT Ha YyMeHblIeHHe.
JTO OorpaHHYMBaeT JeTHble BO3MOXKHOCTH caMmoJjeTa M I0-
pOXKIaeT TakHe ero HeNOCTATKH, KaK TOTepsl yNpaBJseMo-
CTH W YCTOWYHMBOCTH IIPH CBEPXKPUTHUECKOM YIJle aTakKu K
GoJblIasi CKOPOCTb TMPH OTPbIBE OT 3eMJIH M IIPH NOCATKE
OTH HeTOCTAaTKH YACTHYHO YJAeTCsi YMeIbIUHTbh MyTeM MpH-
MEHEHHS TaK HasblBAeMBIX pas3pPes3HBIX, HIM Wle.Te-
BH X, KpPBLIbEB, Hesd
KOTOPLIX Oblia BHep-

D  ——
Bble MpeasoXkKeHa H/ ((

TeopeTHuecKu 000CHO-
BaHa C. A. Yanwiru-
npM.  Tloske rakue m%
2 S
KDblJIbsl MOJYUHJIH HA- 2,
3BaHHE MeXaHH3UpO- (——x_
BaHHBIX.  MexaHusza- p, =
M KphlJaa HMeerT Ie-

Jbl0  TMOJYUHTH BO3- (
MOXKHO OGoJblUuf KO- J

sbbunyenT noabeM- N
HOH CHJAIBI (Cyyare) , T. €. (/'\
OTONBHHYTb Hapylle- 4
HHe 06TeKaHHs KPhlla
Ha  6oJablIMH  yroa
araku (mo 25—30°).
Mexanunsupo- N
BAaHHBI M HashIBA€T- pyc 30, MexaHnsHpoBaHHble KPHLILA:
Csi KpblJIO, cHaOKeH- I —KpBIIO C TNpPegKPBUIKOM; 2 — KpPBLIO
HOe nxpe,’IKprJIKOM, CO UIeJIEBBIM 3aKPBIJIKOM; 2a—Kpbl.’IO C
SaKprﬂKOM HIHTKOM IIPOCTBHIM 3aKPBLIKOM; 3——Kpb[JIO C npex-

<OMG " KPBUIKCM M 3aKPBUIKOM; 4 — KpPBLIO ¢
HIR XKOMOMHAUHMEH HX nocTeiM mutkoM; 4@ — KPBIO €O CKOD-

(puc. 30). 3AIHAM IHTKOM
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Klp BlA0 ¢ TMPEeAKPHIJAKOM COCTOUT H3 UBYX 4d-
cTefl: OCHOBHOIO KPhLJI4 M PACHOJOXKEHHOIO BHEPeNH Hero
Y3KOT0 KPBUIKIIKA — NPEAKPLIKA, CBA3AHHOTO C OCHOBHHIM
KDPBLJIOM WIAPHUPHBIMH TsraMd. C IIOMOINBIO 3THX TAT mpel-
KPBIJIOK MOXKeT 6bITh NJOTHO NPUIKAT K KpbLIy, 06pasys C
HUM Kak Obl OJHO lies0e, HJIH Ke OTOJBHHYT OT OCHOBHOH
YacTH KpbLia, TAK UTO MEXKAY KPBIJIOM H MPEAKPLIIKOM 00-
pasyercs 1iedb. Ilpodunb mpelkpniika SIBJSETCS YacTblO
npoduss kpbiia. [IpeTkpblIoK fesaeTcs MO BCeMY pasMaxy
Kpbllla UJAM Ha KOHIUEBBIX YacTAX Kphblja.

Ha puc. 3l,a ganel cxeMbl 06TeKaHUs Kpblia C NMpHKa-
ThIM M OTOABUHYTHIM NPEIKPHIIKOM Ha YIJie aTaku 25—32°.
OHM MOKAa3bIBAIOT, UTO C TPUKATHIM NPEIKPLIIKOM 00TeKa-
HHE OYeHb CHJIbHO HapYLICHO, TaK KaK CPHIB MOTOKA C BEPX-
Hell IOBEDXHOCTH KPbljia HAauHHaeTcs y:Ke B HOCOBOH udacTu
npoduasi, pesayJabTaToM 4Yero SBJSIeTCS pPe3KOoe nalgeHue
nofAbeMHOR cHabL. C OTOABHHYTBIM K€ IPEIKPBUIKOM CpBIB
NOTOKA NPOHCXONUT 3HAUUTENbHO TMo3xkKe. Takasg «saTskKay
cpbiBa OOBbACHSIETCS TEM, UTO CTPYM BO3JyXa, IIpoTekas ue-
pes3 Y3KYyIO ILleJb, yBeJHYHBAIOT CBOIO CKOPOCTb, 4TO U IIpe-
MATCTBYET OTPBIBY CTPYH OT BepXHeil TOBEPXHOCTH KPblId —
«3aTSATHBAET CPBIB» 10 0O01bIINX, yeM 6Ge3 NMpenkpblIKa, yr-
JIOB aTakH.

Taxum o6pasoM, Hajauude IeJH yBeJUuHBaeT (OTOABH-
raer) KpUTHYeCKHH yro, aTaku, T. €. MOAbeMHas CHJa MO-
XKeT pactu He Ao yrna 16—I18°, kax ofbluHO, a A0 yria
ataku B 25° u naxe Gojbumie. MHBIMH cloBaMu, Ha/juuue
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Puc. 31. O6rekanue MexaHU3HPOBAHHOrO KpbLIA: d — OBTEKAHHC

OGBIUHOTO KPbl1a H KpbLJIA C NPeAKphIIKOM; O — MoJsipa Kpblaa
¢ PHKATHIM NpenkpulakoM (/) u ¢ otoaBUHYTHIM (/1)
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ey yBeHHUnBaeT KoyPQUUUEHT ¢, (puc. 31,0), a TeM
caMBIM H MaxkcHMaJbHYIO NOIBbEMHYIO CHJy Kpbiia. Ho BMe-
€Te ¢ 3THM OTOJABHUHYTHIA MNMpeIKpPHLIOK AaeT YBeJHUCHHE U
Koaddunuerta J060BOTO CONPOTHUBJEHHS C . .

Ilpeaxpbliku 00BUHO OBbIBAIOT aBTOMAaTHUECKHUE. Ieit-
CTBHME TAKOro NMpeIKPblIKa OCHOBAHO Ha TOM, YTO Ha MaJBIX
yriax aTaku aspoiuMHaMuueckas cuja, AeHcTBywollas Ha
NpeiKpPHIIOK, Maja H JaeT cJararmollylo, HanpaBJ/jeHHYIO Ha-
3a], T. €. TMPHIKHUMAIOLLYIO MpeIKpblIoK K Kpulay. ITo Mepe
Ke YBeJHueHHsi yrJja aTaky aspojuHaMHuyeckas cusa pa-
CTeT, U3MEHss CBOe HalpaBJeHHe Tak, 4TO Jaer cJarao-
1y10, HANPaBJAEHHYIO Brepe], T. €. CTPeMAILYIOCS BHIABUHYTh
NpeIkpbIIOK; 1Mo deHCTBHEM 3TOH CHJbl NMPEeAKPLIIOK OTO-
JBUTaercst BIepea U OTKPHIBAeT Ie/lb.

WHorna npeixpblioK JedaroT (pUKCHPOBAHHBIM, T. €. He-
IIOJABMKHBEIM (HampuMmep, Ha camoJere Ak-12). B stom cay-
yae IeJb BCerja OTKPHITA, XOTS Ha MaJblX yIiax araku
3TO M HEBLII'O1HO, TOCKOJbKY OTOJBUHYTBIH MPpe IKPHIIOK YBe-
JuynuBaer J060BOC CONPOTHBJIEHHE KPblLla.

Kpbiaio ¢ 3akpoakoM (cm. puc. 30) coctour
U3 OCHOBHOH 4YaCTH KPbl;la H COEIUMHEHHOTO0 C HHM LIApPHHP-
HO 3aKpBLIKA, KOTOPHIH MOMKeT ObiTh OTKJIOHEH BHH3. 3a-
KPBLJIOK MHOTJA NpejacTaBsieT coboif XBOCTOBYIO 4acTb KpHI-
Ja (meneBoit 3aKpblaoK, cM. puc. 30,2) uaM yalle BIIHCHI-
Baercs B IOCJEAHION, COCTaBJsiss YacTb Npoduis Kpblia
(nmpocroit 3akpelioK, cM. puc. 30,2a).

IIpu uie1eBOM 3aKphljikKe, [dae ellle He OTKJIOHEHHOM,
MMeeTcs HEKOTOpOoe YBe/JIHueHHe MaKCHMaJbHOTO Ko3(du-
LMeHTa NOAbeMHOH CHJ/bl, TaK KakK CTPYH BO3AYyXa, MPOXO-
Os1 uepes IleJb, YyJaydllaloT ofTekaHHe BepXHell MOBepXHO-
CTH Kpblia, IIpy  OTKJIOHEHHH 3aKpblJKa BHH3 Ha Yro.
30—40° (u Go.lee) NPOUCXOIUT 3HAUUTEJbHOE YBeJHUEHHE
MakKcuMgJabHoOro Kos(pduuueHnra noabeMHOH CHJEBI; OTKJIO-
HEHHe 3aKphJIKa BHU3 H3MeHseT ¢opMy Npoduas Kpblia,
VBEeJHYHBAeT ero KpHUBH3HY (puc. 32,a), 4To H BJeyeT 3a
coboit yBesnueHHe NOTBEMHOH cusbl. OQHAKO MOMYTHO C
3TUM 3HAYMTeJbHO YBeJHUHUBAeTCs H J060BOEe CONMPOTHBIIE-
HHe Kpblia.

3akpulnKH OOBLIUHO pacrnoJaraloT B LEeHTPaJbHOH 4YacTH
Kpbljia, a He N0 BCeMY pasMaxy, TMOCKOJbKY Ha KOHIEBBIX
yacTsX Kpblaa HMeroTcs 3JepoHsl. s ycuaeHust meficTBus
3aKphliKa HMHOTHA H 3JEpPOHbl HCHOJb3YIOTCS KaK 3aKphlJl-
Kd, IpHUeM ynpap/jeHue 3JepOHAMH B TaKOM c/yyae BhI-
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Puc. 32. Crektpel 06TeKaHHs Kpbiia: @-— C OTKJOHEHHbIM
3aKPHIJIKOM; 6 — ¢ OTKJIOHEHHEIM LIHTKOM

NOJIHSIeTCST TaK, 4YTOOBI Oblia BO3MOMKHOCTL H OOBIYHOTO
VIPaBJEeHUS] HMH.

Kpoiio ¢ mupeakpbBIJKOM H B3aKPLJAKOM
(cm. puc. 30,3) maer HauGoJiblllee yBeJHMYEHHE MaKCHMaJb-
HOH TOLBEMHOH CHUJIBI, HO IIPH 3TOM H J060BOE COTMPOTHBJIE-
HHe yBeJUuHBaeTcs OoJiblile.

Kpblio co mMHUTKOM Takke JaeT YBeJIHUYEHHC
NOABEMHOH CHJIbl, XOTS M He [gaeT BO3MOXHOCTH I0JeTd
lla yrJgax aTakHd, TPeBBIIAIONIHX OOBLIUHBIH KPHTHUECKHI
yroa. Hlutku npencraBasiior coGoli OTKJIOHSIOUIMECST BHH3
Henpo(UAHPOBAHHBIE TOBEPXHOCTH, PACIONOKEHHBIE Y 3a1-
Hell KkpoMxu Kpblia (cM. puc. 30). [TpumensioTcss ABa oc-
HOBHBIX THIA INUTKOB: TPOCTOH IIATOK € HECKOJb3SIILIMM
mapaupoM (puc. 30,4) M cO CKOJNB3AUIMM IIAPHUPOM
(puc. 30,4a).

JlefictBre UIMTKOB aHAJOTHYHO AEHCTBHIO 1EJEeBBIX 34-
KpblKOB. OTKJIOHEHHBIH BHH3 IIMTOK H3MEHSIET KPUBA3HY
npouas Kpblia H BBI3bIBaeT HHTEHCHBHOE OTCACLIBAHHE
NOrpaHHYHOrO CJ0S, O6TEKAIONIero BEPXHIO MOBEPXHOCTH
KPblJa; OTCAChHIBaHMe MPOMCXOAUT 38 CUET CHJBHOTO paspe-
KeHus, obpasyiollerocs MeXJy XBOCTOBOH UYacTh0 KphLIa
H OTKJIOHEHHBIM IIUTKOM (puc. 32,6). DTO yNOPSILOUHBAET
IOTOK HaJ KPBLJIOM, IPENATCTBYET IPEKAeBPEMEHROMY CpPhI-
BY W TPHBOJAUT K YBEJHUYEHHIO KO3(POHUIHEHTA C,,uec. OX-
HOBpeMEeHHO C 3TUM OTKJIOHEHHBle LIHTKHM aalT elle OoJee
cuJbHOe yBeJanueHHe KoddpduuueHTa J060BOrO CONPOTHUBIE-
HUS, T. €. KaUeCcTBO Kpblila YMeHbLIaeTcs.

Camodernl Sk-18 u §Ik-11 cHa6KeHBI TOJBKO HIUTKAMH.

HiTax, OCHOBHBIM [OCTOMHCTBOM MEXaHH3HPOBAHHOTO
Kpblja SBJASIETCST BO3MOXKHOCTh YBEJHUSHHST MaKCHMaJbHOH
1IOJ'bEMHOR CHJIBL. DTO II03BOJISIET YMEHBUIHTh I10CAIGUHYIO
CKOPOCTb M CKOPOCTb OTPBHIBA H Te€M CaMBIM COKPaTHUTh /K-
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Hpl ipofera u pasbera. Ho u B moJsiete MexaHH3HPOBAHHOR
KPBLIO, €CJIH OHO CHAaOKeHO MPeAKPBLIKOM, HMeeT GoJblloe
OpeuMVILeCTBO meped NpocThiM KpblioM. [lpuy  6osblioMm
yBEJIMYEHUHU yTJa aTaku (HHOTAA 1o omxbKe JeTunKa) nmpe-
KPLIJIOK, OTKpbIBasi Iiesb M yJayulias ofTexanue Kpblaa,
OTOJBHraeT KpuTHueckoe oOTekaHie 10 6oJjbllero yriaa H,
clle10BaTebHO, YroJl aTakH, Ha KOTOPOM JIETHT CaMOCJIerT,
cpasy OKa3blBaeTcss 3HAUMTEJbHO MEHbUIE KPHTHUECKOTO.
[TosToMy camoJieT ocTaeTcst BMoJIHe VCTOHUMBBEIM M YIIPaB-
JISIeMBIM.

FTITABA V

A3POJAHHAMHUYECKHE XAPAKTEPUCTUKHU
CAMOJIETA

§ 27. NOABEMHAS CHJIA U JIOBOBOE COMNPOTHBJEHHUE
CAMOJIETA

ToabeMuast cusia camosieTa B OCHOBHOM CO31aeTcs Kpbl-
JoM. B nmeficTBUTE/NLHOCTH HEKOTOPYIO MNOABEMHYIO CHJIY
CO31aI0T omepenue, (PIO3ENSK U APYTHE YaCTH caMoJieTa, Ha-
xoasuiuecst B notoxe. M3 atux wacreit HanGo b0 MOABEM-
HYI0 CHJYy MOTJIO OBl €C021aTh TOPH30HTAJLHOE ONEePeHHe, HO
pasBuBaeMass MM NOAbeMHAas cuJja ObIBAeT HampaBJeHa Io-
pasHOMy — TO BHM3, TO BBepX, TakK KakK py./b BHICOTHl OT-
KJIOHsIeTCST BBepX W BHM3. MHorga moabeMuble CHAB 3THX
yactefl BCe XKe YUMTBIBAIOT, OJHAKO YuYeT HUX NyTeM Tpo-
CTOTO CJOXKEHHSI C MOABEMHON CH.JI0f Kpblaa moJydaercs
HETOYHBIM; KPbLJI0, DIO3eJs:K W OnepeHde COBMECTHO ofTe-
KaIOTCSl MOTOKOM HECKOJIbKO HHaue, ueM ecJy KaxKaasd yacTb
ob6Tekaercst oT1eJbHO. BosHuKaeT B3auMHoe aspoiuHaMHUe-
CKOe BJMsIHHE, H T03TOMY NMOAbEMHasl CHjia caMmoJera, CTpo-
ro ToBOps, HEe paBHAa CyMMe MOABEMHBIX CHJ Kpblia, ole-
perust u (ro3easka. BesemcTBHe 3TOro, ecam Haxo 34aTh
TOYHO NOABLEMHYIO CHJYy CaMoJieTa, NPOoJAyBalOT ero MoI1e/b
(dnn 1axke caMoJleT B HATYPaJbHYIO BEJMYMHY) M HOJyua-
10T KO3Q(QUUHEHT ¢, /I BCETO CaMoJeTa, KOTOPBIM H It0/Th-
3VIOTCS IPH pacueras.
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Puc. 33. Tloawemuas cuiaa n JoGoBOe CONPCTHBJIEHHE caMoJera M HX
paBHOEHCTBYICIAS — MOJiHASL  A3pOJHHAMHUecKasl Cula camoJera

4

ITpubnKeHHO MOMSHO CUMTaTh, UTO NOIbeMHAs CHJa
caMoJgeTa B Ie70M paBHa NMOJIbEeMHOH cujle ero Kphiia, T. €.
" YcaM -— {xkp

Cy cam = Cyxp-

BekTop noabeMHOH CHJIBI  Bcerga IepreHIuKy.spen
BEKTCpY BO3JIYLIHOH CKOpOCTH camoJera (puc. 33,a).

KakoBo xe /1050BOe CONPOTHBJCHHE BCETO CcaMoJiera?

Ha puc. 33,0 noxasanel cusibl J060OBOTO CONPOTUBJIE-
HMST Xpbl1a W APYrux uvacreif camosera. Ecau Bce 3TH cu-
JBl CJIOKHUTb, TO HX cymMMa (paBHomeHicTByiomasi) u 6yier
JOOOBLIM COTIpOTHBJIeHHeM camoJjera. OfHAaKo Takoi Nol-
cuer Obl1 Gbl M 31eCL HETOUEH, eCJH He YUeCTh B3aHMHOIO
a3p0AMHAaMHYECKOro B.JIASIHUSA OIHUX vacTedf Ha JIpyrue, KO-
TOpoe TPHHATO Ha3bIBaThb HHTep(epeHiHeH *.

Taxum o6pasom, 1060BOe CONPOTHBIEHHE CaMOJI€Ta paB-
HO cyMMe JI060BBbIX COTMPOTHBJIEHHH KpPblia M BCeX APYTHX
yacreff caMoJera — C yYeToM HHTepdepeHIHHu:

Qcam = Q'fp + (Q(hloz -+ Qmac -+ Qon S )

Tak xak NpuHSATO CYUMTATh, YTO BCE YaCTH caMoJera,
KpOMe Kpblia, He Tal0T IoAbeMHOH CuJbl, TO CyMMYy J1060-
BBIX COMpPOTUBJCHHE 3THX 4YacTed HA3bIBAIOT BpEeAHBIM
conpoTuBJaeHuelM IlosToMy ckasanHoe BbILIE MOKHO
3amucaTth Tak:

Qeav = Qip + Qsp (¢ yueToM uHTEpdepeHIHH),
HJHd, B KO3 (PHULUeHTAaX,
Criaw = Crip + Crpp (C yueTOM HHTEpP(EpPEHIHH).

* JlaTHHCKOe CJI0BO, O3HANMaollee B3aHMHOE BINSAHIIC.



TlogpeMHas cuJa 4 cujaa JoGOBOTO CONPOTHBJEHUSI Ca-
Mo./1eTa SIBJISIIOTCH COCTABJSIIONIMMH IIOJTHOH a3podHHAMHye-
ckoi cuan R, geficTBylome# Ha caMoJeT B TOJeTe
(puc. 33,6). Ecnu nanpasaenne BOSAYUWIHOH cKopocTH V se-
XKHUT B IJIOCKOCTH CHMMETPHHM caMoJjera, TO Cuaa R Toxce
JIEKHT B TJIOCKOCTH CHMMETPHH.

B nanpHeiimiem 6yayT pasdupaTbCcs BOMPOCH a3pPojIuHa-
MHKH caMoJjerTa B IlejJoM, a He HM30JHPOBAHHOIO Kphlaa,
N03TOMY a’poAMHaMUUECKHe CHJbl camoJsera 6yaeM o0603Ha-
yath npocto GykBaMu R, Y, Q, moMHs, omHako, 4TO y ca-
monera Q=Q« -+ Q,, u ux K0o3DOULUHEHTE — NPOCTO
CR, €y M Cy, He 3a0bIBasg, 0IHAKO, UTO Cy == Cyxp - C. pp-

§ 28. NOJIAPA CAMOJIETA

[Toasipoii camo.Jgera HasbBaeTcss KPHBas, H30-
Spaxalollass 3aBUCHMOCTh MeXKJ1y K03(phHUHEHTAME 10.1b-
eMHOH CHJIBl M (1060BOTO CONPOTUBJIEHHS CamoJera.

B npenpinymiem naparpade ObI0 BBISICHEHO, YTO KO3(-
($ULUHEHT MOoXBbeMHON CHJBI caMoJieTa TOT Ke, UTO M Kpblia
(koTopbiM cHaOxKeH JaHHBIE caMmoJer), a Ko3(PdUUUEHT
J1060BOT0 COMPOTUBJ/IEHHS] DaBeH CyMMe KO3(Q(UIHEHTOB € p
U Cypp TlOC/TCNHHUM HA JETHHIX VIJIaX aTaKH OCTAeTCsl TMOYTH

e 6y monspe camonema
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Puc. 34. TTonsipa camosera: a — nepectpoenye TOAsPH Kpblla b
nonApy camonera; 6 — (hH3NYECKHH CMBICA NOJAPH caMoseTa
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Puc. 35. Beepxy —nonsipa camogera S$Ik-18 -

(Macmtab a1t ¢y B 5 pas GoJblue, ueM A5 ¢ v

BHU3Y — moJisipa caMoJsieta §Ik-18 Ges paamerku

YTJIOB aTaKH W KPHUBBIE KOI(pPHUHEHTA Cy H Kaue-
cTBa camonera K no yray aTakw «



NOCTOSIHHBIM, Be/ieicTBHE 3TOrO NMOCTPOEHHE MOJSIpBl CaMo-
JeTa CBONMTCH K BeChbMa IIPOCTOMY ITePECTPOEHHIO TOJSPbl
KpBLJIa.

ITycts pana noaspa kpolila (puc. 34,a) ¥ MOACUHTAH
Ko3(ppHUMEHT BPENHOTO COMPOTHUBJEHUS caMoJera. Toraa
IJIs1 TIOJTYUEHHsT MOJSIPBl caMoJeTa HaJgo Ha BCeX yIJax -ata-
KN TIpUOAaBUTh K BeJuuyHHe KO3(DGhHUIHEHTAa C,xp BEJIHUHHY
Ko3QdHIHEHTA C,q.p, B3ATYI0O B TOM e Macumrabe. Ecuu
3TO NpojenaaTh, TO IOJsIpa Kpblja CABUHETCS BMPaBO Ha
paccTosiHHe, paBHOe BeJHUYHHe Ko3(hduuuenra C.,,- Ho
npolle NepeJBHHYTb Ha TO Ke paccTosiHHe BJIEBO OCh
MOJBEMHOH CHJIbI, 4TO 0OBIUHO M HenaioT (puc. 34).

[Mosaspa caMosera MoXKeT OLITh IOJYyYeHA M IyTeM HC-
NeITaHUA caMoJiera (MJAH ero MoJeJsd) B a’3pPOIMHAMUUYECcKOH
Tpy6e. Ilpu 3TOM MOMKHO mMOKasaThb, YTO Takoe moJsipa. Jas
sToro mpejcraBuM cebe Mopmeabp camoJgera (puc. 34,0), Ko-
TOpas MOXKeT BpallaThbCs Ha NMONMEpPevyHOH OCH, MPOXOAsliei
uepe3 LEHTP TAMKECTH MOJeJ/H; eC/H, Bpalias MoJelb, YCTa-
HaB/JIMBATh €e B IIOTOKE NOJ
pasHBIMH yIJIaMH 4aTakd 0T & L
o 110 Oxpur , TO BEKTOp moa- ¥ T
HOM aspOOMHAMHUECKOH CH- /&
Jasl R, Bo3pacras no Mepe 2 LT
yBeJHUeHUus yrjaa araku, j@’
OnulIeT CBOUM  KOHUOM 7 /
KPHMBYIO, KOTOpas u OymeT /w L
MONSIPOH 1aHHOr0  camole- ., /,/w‘ |

T

i

Ta

Ha puc. 35 u 36 pma- %% ;"(ﬁ,
Hbl  NOJIIPbl  CaMOJIETOB g7
Ak-18 n $k-11, npuuem 160 i
Macmitab aas c, B3SAT B s
nath pas Gogblue, yeM s %% ‘71,,,
¢y . Mas 06J1ert1<iﬂnﬂ noJb- g4
30BaHHS MOJSIPOM Mbl JaeM mz——#!z"
ee C pasMeTKOH yIJoB ara- /
KH, HO B TeXHHUECKHX onH- 44[7
CaHUSIX CaMOJIETOB, KaK M gupb!
]

B KYypcax aspodHHAMHKH, )2
nonspa gaercst 6e3 pasMmer- £ L0202 805 408 0 002 OMY 0% ¢y
KH YIIOB  aTaKM, HO 3aT0 Puc. 36. Iloasipa camoaera Hx-11

BMecTe C 1OJSpOH TIPUBO- (yacwra6 aas cy B 5 pas Gombue,
JUTCA KpHUBasg H3MEHEHUSR eM Oas Cy )




¢y 10 @ (puc. 35), MO3TOMY PA3METKY VIVIOB aTakd cle-
Jarb HeTPYAHO.

[Toak3yoTcss MOJMPOH caMoseTa TakK 2Ke, KaKk U IOAH-
poii kpbla. 3HaueHuss KoadduuueHta c, Te XKe, UTO H Y
KpblJia, HO 3HaueHUs KO3 (hHUUUEHTOB Cp H €, OYAyT HHLI-

Mu. Hs XapakTePHbIX YIJIOB aTAXH HE H3MEHATCA do U Oxpnt.
Uto xe KacaeTcs YI1a Oy, TO Y caMoJjeTa oH 6yner
HHBIM, TaK KaK MakKCHMaJ/JbHOE KauyeCTBO caMoO.JeTa MEHb-
lle, yeM H30JIMPOBAHHOIO Kpbiia (00 3TOM CKas3aHO B cJae-
JylolieM naparpade).

[Tossipa camoJsiera SIBJAsSETCS OCHOBHOHM a3pomMHaMuue-
CKOH XapaKTepHCTHKOﬁ caMoJieTa, TIIO3TOMY H€O6XOI[HMO
XOpouIo NOHATb MOCTPOEHHE ee H I10Jib30BaHHE €lO. ITo.1b-
30BaHHe MOJSPOH NMpuyuaer Jyullle pasbUpaTbcsi B adpOIH-
HaMHUYEeCKHX KauecTBax caMoJsieTa, XapaKTepPH3yeMbIX 3TOH
KPHUBOH.

NMpumep. Haiith xospduunentsr ¢y 1 ¢, camonera Jk-18 npu
ViJge ataku o = 2°.

Otper: Cy = 0,38; ¢y —= 0,034,

§ 29. ASPOOKHHAMUYECKOE XKAYECTBO CAMOJIETA.
CIMOCOBbI YBEJIMYEHUA KAYECTBA
AsponuHaMHUYeCKHM KauecTBOM caMoJe-
Ta, nogoGHO TOMY, KaK M Kphbljla, HasblBaeTcsl YMUC/IO, MO-
KasbplBalolllee, BO CKOJbKO Pas MofbeMHasi cHjaa 6oJblle J0o-
DOBOrO COMPOTUBJIEHHS CaMoJeTa HJAH BO CKOJbKO pas KO-
3G UUHEHT NOJbeMHOH cuabl ¢, Ooablie KodbodHUHeHTA
7060BOT'O COMPOTHUBJEHHS Cy. TakuM 006pasoM,

Keaw = L
Cycav

HJIH
K= —5
Cxxp -+ Cyap

W3 Bropoit GpopMy.bl CHO BHAHO, UTO IIPH OJHOM H TOM
Ke Ko3(p(HIHEHTe MOIbeMHOH CHJBI, T. €. NPU OJHOM H
TOM K€ yTJie aTakH, KauecTBo caMoJiera Bceraa Gyaer MeHb-
me (XyxXe) KauecTBa M30JMPOBAHHOIO Kpblja.

KauecTBO camoJieTa, KaK u Kpbljia, IpH HEKOTOPOM YTJe
aTaky NOCTHraeT MakKcuMaJnbHoH BedHuuHbl (Kyake ), H 3TOT
YroJl aTaky HasblBAlOT HAaUBBITOLZHEHUW HM yTJI0M
atraku camoaeta. M3 Bropoit ¢gopMy.bl cleayer, uro
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Kyake cavodicra Oy;leT Bcerjga MeHb-

c,
we Kyae €ro xpblia. Y XOpomwmux
KpBLIbeB Kyaxe MomerT gocturath 25 %[
1 naxe 30, y XOpOILUHX Ke CaMO,/1eTOB 2k
Kyaxe pedxo mpesnsimaer 17 u ToJbKO
Y PeakTHBHBIX caMo.eToB, O.arogapst ;p}

COBeplIEHCTBY UX GOpM, KauecTBO Obl-
Baer OoJiblle (3aMeTHM 3JeCh, 4TO, J44f

roBOpsI O KauecTBe caMoJsera 6e3 yka- Tk
3aHHg yIVa atakd, ofbluHO wveotr B 46T
BHAY ero Kysxe ). - g

O6 a’poguHAMHUECKOM KauecTse
caMoseTa, KaK M Kpbl1a, MOKHO Cy- p,
AUTb 110 BEJUUMHE yI.ia KauccTBa: yeM
MeHbllle 3TOT yroJ, TeM 0oJblle Kaue- T . L
crBo. CuaenoBaresbho, Kuaxe OymeT
npu O, . Ha nonspe camonera, 1e- p.. 37 Haxomzenne
CTpOEHHOﬁ B OJHHAKOBbBIX Macurafax HalMeHbllUero yrJja kKa-
LISl Cy U Cy, STOT YroJ HaijgeM, NpO- YecTBa Il  HAUBBIFOI-
Belsi KacaTesJbHYIO K [0JIsipe U3 Haua- HEHLero yria araxit

N0 noJsipe caMoJiera,
Ma KoopauHat (puc. 37); TOUKA KACA- nocrpoentoii B pasHbIX
HUS TTOKaXKeT HAWUBLITOIHEHIIMH VIOl  macmrabax s
ATAKH Qyaue. LCAH TMOJSIPA TIOCTPOEHA Cy H Cx
B pasHelX Macurabax, To yroa © rpa-
(dbuyecku HAHTH HeJb3§, HO KacaTelbHass M B 3TOM cCJyuyae
0603HAUUT HAUBLIMOIHEHLIHH yro1 ataku (cM. puc. 351 36).

KauectBo cawvogera, kak K Kpbl1a, 3aBUCHUT OT YrI.1a
araku. Ha yriie ataku HyJeBoft moIbeMHOH CH/Ibl KauecTBO
caMmoJiera paBHO HYJI0 (HOCKOJbKY ¢y ==0). 3atem c yBe-
JUUeHHEM YIJa aTaku OHO pacTeT, AOCTUras MakcuMyma
NMPHU Uyaug. Jlasiee, HecMOTPS HA MPOLOJIZKAIOLIEeCs YyBeJHde-
HHe kKosadduuuenta cy, oHo namaer (Tak Kaxk €, pacrer
OnicTpee, UeM cy).

CnocoGbl yBeanuenus: kavectsa. s yBenuuenus (yJayd-
LIeHUsT) KayecTBa caMoJieTa CTapaloTCs BCEMH JOCTYMHBIMU
cnoco6aMH YMEHbIUHTh KO3(D(MHUIHEHTHl Crxp H C,pp -
cnoco6ax yMeHbIIeHUS Cxyxp YXKe YIOMHHAJO0Ch paHee; oOcC-
HOBHBIMH M3 HUX ABJAIOTCS: NPUJAHHE KPBLTY a3pOJHHAMH-
YyecKu BBIFOJHOH (opMBl B naHe, BLOOpP Jyuliero npopuis
M TLIaTeJbHas MOJMPOBKA MOBEPXHOCTH Kpblia. Uro XKe Ka-
caercst crioco60B yMeHbUICHHSI KO3(D(HLHEHTa C,gp, TO HX
MOXKHO paslieJUTh Ha TPH CJAeAYIOLIHE T'PYIIHL.

K mepBoif Tpynmmnme OTHOCATCA MEPONPHATHA 10
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IPUaHUIO Ka)KIOH U3 HeHecyLWX 4YacTed caMmosiera Hdi»
GoJsiee o6TekaeMOH (GOpPMBI HJIH 3aKPHIBAHUIO ee oOTeKaTte-
JeM, TulaTe/JbHasi OTHesNKa JeraJjel, MOJMPOBKA HX U T. L.
HOnsa ymeHbllenust J060BOTO  CONPOTHBJEHHS ABHraTesefl
BO3AYIIHOTO OXJaXKIeHHS HX TNOMeIal0T B KOJblLeBble Ka-
NOThl, NPEeACTaBJASIOUHEe COO0H KOPOTKHE WHAHHADPHI, CTEHKH
KOTODPBIX HMEIOT KPbLIbeBOH Mpo(u/ab; TakoH KamoT, Haje-
TBI{l HA JBUraTe/b, BhipABHUBAET BO3MYVIIEHHBIH MOTOK IIO-
3aAM JABHUTatess H, yJayuluias obTekaHHe, yMeHbLIaeT Ji000-
BOe CONPOTUBJEHHE.

Ko BTopo#fl rpymmne MOXKHO OTHECTH MEpPONpHS-
THSI N0 YMEHBUICHHIO KOJMYeCTBA HeHecylIdX yacTed caMo-
Jieta, nepexoj] K cXeMe MOHOI/IaHa, NpHMeHeHHe CBOGOIHO-
Hecyllero Kphblja, He HMeEIOLero CTOoCK, MOJKOCOB M pacua-
JIOK, TpMMEHeHHe YOupaloIlerocs B IMOJETe LIacCH.

K rtperheft rpymme MOXKHO OTHECTH TaK Hasbl-
BaeMble 3aJlH3bl — TJaBHble NePeXobl OT Kpblia K (:io-
3e/5KYy, OT ONEpPeHUus K QIO3egqsxKy M T. A. 3aJu3bl HMEIT
11eJ1bI0 CBECTH K MHHHMYMY B3aHMHOe BJIMSIHHE OJHHMX ya-
CTe#l camo/jeTa Ha APYrHe — OTPULATEJNBHYIO HHTepdepeH-
1Mo (HHTepdepeHLUsT HHOTAA MOMKET GBITb M NMOJOMKHTEh-
HOI1). ' )

Hrak, xauecTBo caMosiera CAYXKHT MepOH OLEHKH a3po-
JAMHaMHYECKHX COBeplUIeHCTB caMoJera. Uem OoJblie Kaye-
CTBO, TeM Jyullle caMOJIeT B a3POAMHAMHYECKOM OTHOIUIe-
Hud. OjgHaxo GoJblIoe KauecTBO ellle He rapaHTHpyeT XO-
pOLIYIO JIETHYIO XaPaKTePHCTHKY caMoJieTa, TaK Kak mocjaes-
Vs 3aBUCHT M OT APYTHX (akTOpoB (OT MOIIHOCTH IBHTa-
Tessl, yAeJbHOH HAaTrPYSKH Ha KPBLLIO H Ap.).

Ha kauecTBO camoJiera OTPULATEABHO BJMSET PN (ak-
TopoB. Ilpexie Bcero oTMeruM BJHMsiHHE 00JeJeHEHHS ca-
MoJsieta B mnoJsere. OTpuLaTeabHOE BJAHSIHHE 3TOr0 (akropa
ycyry6/sieTcs HeoXHIAHHOCTBIO ero TOSIBJEHHS U NMPHUTOM B
Haubo/see TPYMHBIX ycaoBHsX mnojera. OGjeneHenue Hapy-
laeT nJaBHOCTb OOTeKAaHHsI KDhLAa M HEHECYIHX uvacTef
caMoJieTa, 4TO BeeT K YBeJIHUYEHHIO KO3h(MUIHEHTOB C, xp
H Cypp. Beaencrsue yxymulenus o6TeKaHHs KpblJla BO3MOK-
HO TakiKe HEKOTOpPOe yMeHbIUeHHe KO03(ppHUHEeHTa NOTbeM-
HOH cuabl ¢, . B pesysnbrare TOro u Apyroro KauecTBo ca-
MOJIeTa MOMKET, OUEBHAHO, 3HAUHUTEJbHO YMEHBLUIHTHLCH.
[Tono6Ho o6JeneHeHHIO BJIHSIIOT HHEH, OCTAaTKH Mep3JOro
CHera, MmJoX0 CYHUIeHHble C Kpblaa Nepes MOoJeTOM, BCsKas
nopya Kpbliia (HampuMmep, BMSITHHBI), a TakKyKe 3arpsi3HeHue
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ero. SaMETHM eile, 4TO Ha KaueCTBe CaMoJleTa oTpHuaTeub—
HO CKasbIBaeTcsg HapyxKHasi moaABe€CKa BCAKOIo poAa mpen-
MeToB (106aBouHbX GeH306aKOB ¥ Np.), TaK KakK OHU yBe-
JMYHBaT J000BOE CONNPOTHUBJIEHHE CaMoJieTa.

,ll.)’lﬂ YCBOEHUA H3J0XKEHHOTO IpeAsiararTcs C/aedyrouue
3ajgayu.

3apaya. TIpy HEKOTOPOM Yrjie aTakd KO3(hGUUHEHT NOLBEMHOH
cuasl ¢y = 0,88 u kosdpduuuent ¢y = 0,044. OnpeaesauTs KauecTBo Kphl-

Ja (mpuH 3TOM yrJie aTakH) H KayecTBO CaMojeTa, CHaGMKeHHOro MaH-
HbIM KDBLIOM, eCjid Cy pp= 0,04

Orser. Kyp = 20; Keay= 104
3apava. Onpenenuth MakcHMajbHoe KauectBo camoJtera SIk-18.
OTBeT. K)(a]{c = 12.

Ilpumeuanue. B panpHefiuem KauecTBO caMmosera  6yjaeM
c
o6osnayate npocro K = -(y—, HO GviemM HMeTb B BHAY, YTO Yy CaMmo-
e

NeTA Cyx =C yyxp+ Cxump -

§ 30. BTUSIHUE CKOJIb)KEHHS CAMOJIETA HA MOABEMHYIO
CHJIY U HA KAYECTBO

Ckonb:XeHHMEM caMmMoJgeTa HasbBaeTcs Taxoe
ero JIBMKeHHe, KOTHa BO3JAYIIHAsi CKOPOCTb CaMoJieTa Ha-
npaB/eHa He NapaJJenbHo ero IJOCKOCTH CHMMETpPHH, a
01 HEeKOTOPBIM yryioM K Be#t (puc. 38). Dtor yroa Hasel-
BaeTcss yrJoM CKOJbxKeHHUd (obo3Hauaercss rpeue-
Cckod OykBoi#t f — 63Ta). Ha puc. 38, mnoxasau moJer ca-
MoJera 6e3 CKOJIbJKeHHMS M I0JIeT NMPH HaJHMYUH CKOJbIKe-
Hus. Takum 06pasoM, MpH HAJUYHH CKOJIbKEHHS CaMoJIeT Je-
TUT He CTPOro Bhepeid, a HEMHOI0 GOKOM OTHOCHTE/IbHO BO3-
NYWIHOH cpennl (3TO He cjaeayeT MyTaTh ¢ GOKOBBIM IBHIKE-
HHEM OTHOCHTEJbHO 3eMJIH, MOJIYYAIOIIMMCSI IIPH II0JeTe C
GOKOBLIM BETPOM).

CxosbKeHHe yallle BCEro BO3HHUKAET NPH ToJeTe ¢ Kpe-
HOM U pexKe npu noJere 6e3 KpeHa B TFOPHU3OHTAIbHOM MO-
JleTe, Ha TJIAHHPOBAHHH M TIPH NMOAbEMeE, a eule yalle Obl-
BaeT Ha Pa3BOPOTaX, BUPaxKax M APYrux ¢urypax.

CxosbKkeHHe caMoJieTa MOXKeT cosfasathes: 1) mo Bo-
Jie JIeTulKa, 2) BCJencTBHe OWHXGKY JeTunka U 3) NMOA BJHS-
HHeM HOCTOPOHHHX NPHUHH (HANpUMep, NMOPLIBOB GOKOBOIO
BeTpa, OCTaHOBKM OJHOTO M3 J[BUrarteseii Ha MHOTOMOTOp-
HOM caMoJieTe u 1p.).
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Puc. 38. lloger camoseTa: @ — HOPMAJILHLIA W HPH HAJAHUHH CKOJb-
JKeHUA; 6 — pas3sioKeHHe MOJHOI a’POAHHAMHYECKOH CHJLI caMoJeTa
(1IpH HaJNMUHH CKOJBbXKEHHs) Ha ee cocTaBjsioliHe

IIpu CKOJIbKCHMM caMo.1eT 06TeKAaeTCs HeCHMMeTpHUHO,
BCJeICTBHE yero BosHUKaeT GOKOBOe MaBJeHHE IIOTOKAa Ha
(h103e/I513K 1 BePTHKAJbHOE ONepeHHe, HHBIMH CJIOBaMH, BO3-
Huxaer GokoBas cusaa Z. CleqoBaTesbHO, IPH CKOJbAKEHUH
noJiHasi a’pofMHaMuUecKast cuiaa R yixKe He JIeKHUT B IJ10C-
KOCTH CHMMETPHH caMoJieTa, a HeCKOJbKO OTKJIOHEHA B CTO-
poHy, o6paTHYI0 ckoJsbxKeHHI0. [To3ToMy OHa MokKeT ObLITh
npejacTaBieHa (M ee K03 GhHUIMEHT cR) KaK CyMMa TpeX co-

craBasioniux: Y, Q u Z (M COOTBETCTBEHHO: Cy, €, H Cz) B
MOTOYHBIX OCAX KoopauHaT (puc. 38,6).

BokoBas cujaa Z, nepnen ukyaspHas cuiaaMm Y u Q, Mo-
AeT ObITh NOJCUMTaHa MoJI06HO MOIbeMHON CHie H CHJIe J0-
6osoro comporuBaeHus. KosadbuuueHr ¢z, saBucsauui ot
yIJia CKOJbXKEHHS, HAaX0JAAT OMBITHBIM NyTeM.

OT BeJIMUMHBI YIyla CKOJIbYXKEHHS 3aBHCAT He TOJLKO KO-
3¢buuMenT ¢z u cuna Z, Ho U KO3IDOHUUHEHTH ¢, H C,, 4 TEM
caMblM TOTbeMHAsi CHTa caMolIera W ero J060Boe COmpo-
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TuBJeHHe. OObICHSIETCS 3TO TEM, YUTO NPH CKOJbA(EHHUH H3-
MeHsieTcss o6TeKaHHMe Kphblia M HeHeCYIIHX yYacTeif caMmoJie-
Ta.

IpencrasuM ceGe, 4TO Mbl YCTAHOBMJIM caMOJET C ILIO-
CKHM KDBLJIOM TpPH MOJOXKHTEJNbHOM YIJIe aTakH B a3pOJIu-
HaMuueckoll Tpy6e Tak, UTOOBI MJIOCKOCTh CHMMETDHH CaMo-
JeTa coBIaJja ¢ HalpaBJeHHeM I0TOKa, T. e. 0e3 CKoJbxkKe-
Hus (puc. 39,a@). OueBungHO, NIpH yrje aTaku o KpbUIO pa-
30BbET HEKOTOPYIO MOAbEeMHYIO cuay. Temepb nmoBepHeM ca-
MOJIeT BOKPYT BepPTHKAJ/bHOH OCH Ha HEKOTOPHIH YroJ, T. e.
CO3IaguM CKoJbKeHHe (puc. 39,0). MaMmeHurcs Ju OT 3TOTO
yron ataku a? Ilo-BUAMMOMY, H3MEHHTCS, HO 3TO ellle He
BnoJsiHe sicho. IlosToMy, mpomoJsxKas BpamaTbh caMoJieT BO-
KPYT BepTHKaJbHOH OCH, YCTaHOBMM ero mopg yraom B==90°
(puc. 39,8). ITpy TakoM moJoXKeHUH yroa araku 6Gyler, ode-
BHJHO, PaBeH HYMIO W BO3AYX OymeT Teub BAOJb Kpblia, HE
BbI3blBasi HAKAaKOH nombeMHoH cuapl, OTcClofa sICHO, 4TO
yroJsi araku, 6€3ycJOBHO, 3aBUCUT OT YIJIa CKOJbXKEHHS, a
HMEHHO: C yBeJHYEHHEM YrJja CKOJbXKEHHS YyroJ arakH
yMeHbllIaeTcs, CJIeJ0BaTe/bHO, YMEeHbLWAITCT KO3Q(PHIHEHT
€, U MOJBEMHas cHJa.

B neTHOH npakKTHKe YroJa CKOJbXKeHHs OOBIuHO OnIBaeT
HeBeJIHK, HO BCe e OH BbI3bIBaeT YMeHblileHHe YIJia aTakH.
CaenoBaTenbHO, NMPH CKOJbKEHHH caMoJieTa BcCerjga umeer
MecTo B TOH HJM MHOH Mepe YMeHbIIeHHe MONbeMHON
CHJIBL

Kpome Toro, mpu CKOJIbJKEHHH caMoJiera MOJbeMHBIE
CUJIBl MPABOT0 U JIEBOTO MOJYKPblIbEeB CTAHOBSITCS HEOMUHA-
KoBbIMH. [IpHunHa 3TOro B TOM, UTO OHHM OOTeKaloTcst He-
OIMHAKOBO: TO NOJYKPBLIO, HAa KOTOPOE CaMOJeT CKOJb3HT,
OKas3blBaeTcst BHIABMHYThIM Brepex (cM. puc. 38,a), B pe-
3yJbTaTe YEro H3MeHSeTCH pachpejesieHHe JaBJEHUST M0
KpbLIYy W NMOombeMHasl CHJa BBIABUHYTOIO MOJYKPbLIA MOJY-
yaercss 6oJibllle, YeM APYToro moJaykpbliaa (puc.40,a).dromy
B ocoGeHHOCTH crnoco6cTByet nonepeuyHoe V Kphljaa, npu Ha-

Ui

i

Puc. 39. CpA3b MeXAy yrjioM aTakH H YLJIOM CKOJIbKEHHS
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Puc. 40. Bausiune CKo/MbXKeHHs caMoJieTd Ha MOJABEMHEIE CHJBL 110-
JYKPHLILEB, B OCOGEHHOCTH NPU HAJHUYUH monepeyHoro V

JIMYUU KOTOPOTO YroJl aTakKH BBIABHHYTOTO MOJYKpbL1a OKa-
3piBaeTcd ellle GoJiblle, yem otcratomero (puc. 40,0).

Urax, npu cKoJbXKEHHH CaMo.1eTa, BO-NMEPBHIX, HOAbEM-
Hasl cusa ero Kpblia HEecKOJbKO YMeHbIIAeTCs; BO-BTOPBIX,
noAbeMHasi CHJIa TOTO TOJYKphlIa, B CTOPOHY KOTOPOTrO Ca-
MOJIeT CKOJIb3UT, CTAHOBUTCS HECKOJbKO OoJblie TOLbeM-
HOH CHJIBI APYrOTO MOJYKpPhLIA; B-TPeThbHX, BCJENCTBHE He-
CUMMeTpPHYHOro ofTekaHusi Glo3enska H JAPYTHX HeHecy-
HIuxX vacted KoabduuuHeHT J0060BOTO CONPOTHBJEHHS C,
BO3pacraer.

B pesysabraTe yMeHblIeHHs TOABEMHOH CHJBI H YBeJaH-
'4€HHUsT JO6OBOI'0 CONPOTHBJEHUS a’pOAHHAMHYecKoe Kadge-
CTBO caMoJjieTa yMeHblIaeTcs (yxymmaercs).

TJTTABA VI
CUJIOBASI YCTAHOBKA

§ 31. HABHAYEHHE CHJIOBOM YCTAHOBKH H OBIUHUE
CBEJEHHS O BO3AYLIHbIX BHHTAX

CaMoJieT MOXKeT MOJAHSIThCS M JIeTeTh TOJBKO B TOM CIy-
yae, ecau 6ymeT OBUTraTbcsl C HOCTATOYHOH NOCTYNaTeNb-
HO# ckopocThlo. ITosToMy OH fmosKeH Bce BpeMsi IpeojoJe-
BaTh COMPOTHUBJEHHe BO3AyXa (a mpu pasbere — u TpeHHe
KoJsiec 0 3eMmJit0). Jlag 3ToH Leau CJAYXKHUT CHJIOBas ycTa-
HOBKA. ¥ €aMO0JIeTOB C MOPIUIHEBLIM jBHTaTeJeM CHIOBas yc-
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T4ll0OBKa COCTOMT W3 TMOPILUHEBOro JBUTaTe/]ss BHYTPCHHETO
CTOpaHHusl ¥ BO3IYLIHOI'O BHHTA.

ABHAnHOHHBIH NOPILIHeBOH MABHrare/b, PacCYHTAHHBIN
IJ1s1 paboThl B moJieTe, Ipeofpasyer TeNJOBYIO SHEPTHIO TOII-
JIUBa B 3HEePTHIO BpallleHHsT BaJa.

Bosayuinpli BUHT — JIOMACTHOH anmapar, NMpUBOAUMBIH
BO BpallleHye ABHTaTe/]eM M NPefHA3HAUEHHBIH AJs moJayde-
HUSI TSATH B BO3JYyXe, HeOOXOAMMOH AAS TNPOJBUIKEHUS] Ca-
MoJeTa. Pafora BO31yIIHOTO BHHTA OCHOBAaHA Ha Tex Xe
3aK0HaX a’pOJMHAMHKU, YTO ¥ paboTa Kphlia.

BosayiiHele BHHTBI CYHIECTBYIOT TpPeX THIIOB: HEU3MEH-
HOoro mrara, ¢GbMKCHPOBAHHOTO WIara ¥ U3MeHSeMOIo llara.

BuHT HeH3MeHHOro WLIara upMeeT JIOMACTH, KO-
TOpble He MOTYT TOBOPAaUHBAThCS BOKPYr CBOUX Ocei
(puc. 41). Jlonactu u ueHrpa/nbHasi 4acTb BUHTA — CTY I H-
11 a — COCTaBJAIOT 0JHO Lesoe. B cTynmuue (ecau BHHT Aepe-
BSTHHBIH) HMeeTcs] OTBepCTHe s MOMeIleHus MeTaJjiHye-
CKOH BTYJIKH, COeJUHSIOINIeH BHHT C BaJoM JBHTaTe s (Ta-
.KOH NpOCTOH BHHT yCTaHOB.JeH Ha caMoJiete [10-2).

Bunr ¢GurkcupoBanunoro mara (B®PII) ume-
eT ChbeMHBble JIOMAaCTH, I03TOMY OHH MOTYT OBITh YCTaHOBJIe-
Hbl (Ha 3eMmJe) mof JMOOBLIM YIVIOM K MJOCKOCTH BpallleHHs,
T. €. Ha 3eéMJie IIar BHUHTa MoOxKeT OBITbL M3MeHeH. Ho B mo-
JeTe Takod BHHT nonoGeH BHHTY HeM3MeHHOro miara (Te-
nepb MOYTH He NPUMEHIeTCs). ’

Bunr usmenseMmoro mara (BUII) umeer ao-
nacTH, KOTopble BO BpeMsi pa6oThl MOTYT NMpH MOMOLIH CcIie-
IMaJbHOTO YIpaB/AeHHd HMH aBTOMATHUECKH IOBOpAauH-
BaThCsl BOKPYT CBOMX OCell M YCTAHABJMBATLCA 1101 HYXK-
HBIM YTJIOM K TJIOCKOCTH BpallleHHs, T. €. LIar BUHTA H3Me-

Cmynuye

Bmynfa Homens  Sonaerms Okosha

Puc. 41. BosaywHbll ABYXJONACTHBIH BHHT
[IEH3MENHOT0 UIara
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Puc. 42. Bo3mywHuil BHHT HM3MeHseMoro luara camosera $k-18

HfeTcss B noJieTe. TakuM BHHTOM CHAOMKeHBl CaMOJIETH
SIx-18 (puc. 42) u §x-11. B Hacrosimee BpeMsl TIPUMEHS-
I0TCH TOUTH HCKJIOYHUTEJbHO TaKHe BHHTHI.

Y Bcex BHUHTOB UacTh JIONMACTH, NMPHJETAILas K BTYJKe
HasblBaeTCss KOPHEM JonacTH. BrysJka M xopeHb Jola-
CTH B CO3JAHUM CHJIbI TSITH HE YUacCTBYIOT U JNAlOT B INOJIETe
BpefHOE CONMPOTHBJIEHHE, MO3TOMY HX YacTO 3aKPHIBAIOT 006-
tekarteseM. PaGouas yacTh JonacTd, cosjampoiias CHJIy TH-
I'd, Ha3bIBaeTCcsl TMepoM JIONacTH

ITo MaTepuanay MSTOTOBJIEHHS BUHTHI AeJSTCS HA Jepe-
BSHHBIE M MeTaJJMyecKue; Mo YHCJAy JonacTed — Ha OBYX-
JIONAacTHhIe, TPeXJOoMacTHEIe, UeThIPpeXJ10NacTHble 1 MHOT0JIO-
NacTHbIE, O HAalpPaBJeHHIO BpallleHHss — Ha BHHTHl NpaBo-
ro H JIEBOTO BpalleHHusI, ecJd CMOTPeTh Ha BHUHT OT XBQCTa
caMoJ/ieTa; 10 pachnoJiOXKEHHI0 OTHOCHTeJIbHO JBUTATeNsl —
Ha BUHTBI TSHYILHE H TOJKalOILHe.

K BO3AYIUHBEIM BHHTaAM NpPelbsBJSIOTCS CJeAyloliHe Oc-
HOBHBIe TpeGoBaHusi: 1) BHHT HOJXKeH OBITh JOCTATOYHO
IpPOYHBIM MNpPH CPABHUTeJbHO HeGosblioM Bece; 2) obJa-
JaTh CHMMeTpHell BeCOBOH, reoMeTpHUeCKOH ¥ a3poJUHAMHU-
YyeCKoH; 3) pasBUBATb AOCTATOUHYIO TSTY B pPasJHUHBIX YC-
JOBHSX moJjera; 4) paborath ¢ HauGosbllleH NOJE3HOH OT-
jJauedl MOILHOCTH, 3aTpauMBaeMOH Ha ero BpalleHHe, T. €.
¢ HauboabwWUM Ko3(PhUIHEeHTOM MO0Je3HOro HeHcTBuS.

Tlocaeanum nBYM TpeOGOBaHHSIM OOJblIe OTBEUAIOT.BHH-
Tel MU3MeHseMoro wara. [1o3ToMy Takue BHHTHI TOJYYUJH
HauboJiblllee pacrnpocTpaHeHHe,

§ 32. TEOMETPUYECKHE XAPAKTEPUCTUKH BHHTA.
noctynb U CKOJIb)KXEHHE BHHTA

FeoMeTpuuecKMMH XapaKTePUCTHKAMH BUHTA, BJAUSIOLIA-
MH Ha ero aspoAMHaMHUKY, fBjasitorcss ¢opma Jonacreil B
inane, GpopMbl npoduaelt ceueHU# JgonacTd, 3aTeM JAuUaMeTp
BHHTA, ero’ TeOMETPHUECKHH 1Iar W YroJ YCTAHOBKH Jomna-
crefl.
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®opmbl JonacTell B niaHe GLIBaloT pasHooOpasHble, HO
HauboJsiee pacnpoCTPpaHeHbl CHMMeTpUuHast U cabJeBuaHas
dopmbr (puc. 43,a). Ceuyenust paBoueit yacTu JONacTH HMe-
10T KpblibeBrlie npoduan. Kax y xpblia, npoduab JonacTH
Xapakrepusyercsi XOpHAOH, OTHOCHTeJbHOH TOJIUHHOH H OT-
HOCHTEJNBLHOH KpuBHM3HOH (puc. 43,6): Hdaa Goablue# mpod-
HOCTH MPUMEHSIOT JIONACTH MepPeMeHHOH TOJIIHHBEl — C I10-
CTENEeHHHIM YToJIleHHeM XK KopHio. Popma npoduneir —
cuMMerpuuHast. Xoplasl ceueHHH OOLIUHO JeXaT He B ONHOM
MJIOCKOCTH, TaK KaK JIONacTh BBIMOJHSETCS 3aKpPYUYeHHOH
(3To aspomuHamMuyecku BuIrogHo). PebGpo JonactH, pacce-
Kalollee TPH BPAIleHUH BOSAYX, HasplBaeTcss HepejgHeH
KPOMKOH, a 3agHee —3aAHe# KpoMmKo# Ilioc-
KOCTb, NePNeHAuKYAsIpHas OCH BpallleHUs] BHUHTA, Ha3hiBaeT-
Cl NJAOCKOCTbHIO BpalUleHHS$S BHHTA.
Hdunamerpom D BunTa HasbBaeTcs AMaMeTp OK-
PYKHOCTH, OTIUCHIBAEMOH KOHLIAMH JonacTell pu BpallleHUuH
BuHTa (puc. 44,a). Paanyc BuHTa R paBeH TOJIOBHHE JHa-
Merpa. Paguycom r kakoro-nu6o ceueHHs] JIOMAcTH Hasbl-
BaeTCs pacCTOSHHE OT 3TOI'0 CEeUeHHs JO OCH BHHTA.
IlocMoTpuM, Kaxoe 3HaueHMe HMeeT AHAMETP BUHTA.
Ilas monyueHus onpelNesieHHOH CHJIBI TATM MOXKHO exKe-
CeKyHJHO orOpachlBaTb Ma/Jyl Maccy Bosayxa C GoJbluoi

T\ g y Fadnan kpouka

[nockocms Bpawerusn

yemanobiu

Puc. 43. ®opMb BO3AYWIHOrO BHHTA: @ — (GOPMEI
jgonacreil B nmane; 0 — npoduab J0NacTH
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4 CHonbHEERUE

Puc. 44. Ouametp, paauyc, reOMeTpPIUECKHl WAar 1 nocTynb BHHTA

CKOPOCTBIO (Ma/jblfl AMaMeTp BUHTA ¥ OOJbIIOe YHC/JI0 000-
pOTOB) uJaM GOJBLIYIO Maccy BO3AyXa C MaJdoH CKOPOCTbIO
(bosblIol AMaMerp d MaJjoe uucao o6oporoB). MexaHnnka
VUHT, UTO BO BTOPOM CJiyuae 3aTpaTa dHeprud OyaeT MeHb-
ule, YeM B NMePBOM, T. €. BBITOJHee NMpHUMeHsATb BHHTH 60Jb-
moro auamerpa. Ho 6Gosbwioi mguaMerp, B CBOI0O oOuepeb,
HEeBBITOJIeH Mo PSAY NpHYUH. B cBsisu ¢ 3THM nuaMeTp BHH-
TOB, MPUMeHsIEMbIX B aBHALUH, KojebjJeTcss oT 2 10 5 M.

FeomeTpuueckuM mwarom H Bo3AYUIHOTO BHHTA
(puc. 44,6) Ha3biBaeTCs pacCcTOSIHMeE, KOTOPOE ABHIKYIIHMHCSA
MOCTYNAaTeJbHO BHHT J0JXKeH Oblg Obl MPOHTH 3a ONHH CBOW
TNOJHBIR 0060pOT, ecu 6Bl ABUTAJCS B BO3]1yXe, KaK B TBep-
N0l Hape3Ke.

ITonATHe «liar BUHTa» OBLIO BBEIEHO -KOTJAa-TO MEPBHI-
MH CTPOMTEJNSIMH MOPCKHX BHHTOB U T03:KC Mepellio B
aByaluio. DTO TOHSTHE CBS3aHO C YCTApeBIIUM B3TJIALOM
Ha paboTy BUHTA KaK Ha INIPOllecC BBHHUMBAHMS BUHTA B
KUgKocTb, C pasBUTHEM a’pOTrHAPOIHHAMHKH BBISICHUJIOCH,
YTO TaKOH B3IJISII ‘HETOYeH, TaK Kak He 00DbsICHSET CA0KHBIX
sBjienuit B pabote BuHTa. Ho nousTHe «urar BuHTa» yao6HO
npu anaause paboTh BUHTA.

[IpencraBum ceGe, YTo Ha BpallaloOWUCAd W JABHTAIO-
HIMHCS MOCTYynaTebHO BHHT HaJeT LUJAHHAP MPOHU3BOJBHOTO
paaguyca r (puc. 45). Torna ceuenue BHHTA Ha 3TOM paguy-
Ce ONMHUIET Ha HOBEPXHOCTH UMJIHHIPA BHHTOBYIO JIHHHIO.
Ecun oTpesox uuaunnpa, paBHblil wmary BuHta H, paspe-
3ath no JuHHd OO’ u pasBepHYTh, TO B MOJYUEHHOM TMpS-
Moyrosabauke OO’BC BUHTOBAs JIHHUSI MPEBPATUTCS B AHA-
roHajb, a CeyeHHe JIONMACTH 3afiMeT Ha HeH HeKOTopoe IIo-
qgoxenne AB. Kak BuauM, ceuenHe HAKJOHEHO K IJIOCKOCTH
BpallleHHst TIOA HEKOTOPBLIM YIJIOM. ¥TOJ HaK/JOHA CeyeHUs
JIONACTH K IJIOCKOCTH BpallleHHsT BHHTA HA3plBAIOT YT.JI0M
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YyCTAHOBKH JONMacTH Ha paaHuyce r u 0060-
3HayalT rpeueckoil 6yxkBoH ¢ (dpu).
Us npsMoyrosbHOro TPEYrosbHHKA HaXOAHM, ueMy pa-
BeH Llar BHHTA:
H = 2xr tgeo.

dra GopMyaa, Kak u puc. 45, moxasblBaeT, YTO War BHH-
ta Gymer TeMm GoJblie, yeM OGoJjibliie Oyaer yroad yCTaHOBKH
J0MAacTH HAa OJHOM M TOM 3Ke pajauyce 7.

Ecau Bce ceueHHss BUHTA HUMEIOT OAMHAKOBBLIH wLIar, TO
TaKOH BHUHT HasblBAIOT BHHTOM C NMOCTOSHHBIM UIa-
roM BHOJb-JoTnacTH. Ecau XKe pasjuuHble ceyeHHs
BHHTA MMEIOT pPasHBIf IIar, TO TaKOH BUHT HaA3bIBAIOT BUH-
TOM C MepeMeHHBM WAaroM BAOJbL JOTacTH.

CoBpeMeHHbIe BHHTH OGBLIUHO MMEIOT NMEepeMeHHBIH wiar
BIOJIb JIONMACTH, TAaK KaK 3TO a’pOJHHaMHUUECKH BBITOJHEE.
[Ipu nocTossHHOM IIare BCE CeYeHHs JionacTH HaberawT Ha
BO3AYX TOJ pasHLIMH YrJaM{ arakd, T. e. paboraloT Tmo-
pPasHOMY — OJHM BBIFOJHO, APYTHe MeHee BBITOAHO (YroJ
aTakd ¥ YroJ YCTAHOBKH, KaK YBHAUM jaJjblile, He OJHO H
TO Ke, XOTs MeXKJy HHMH H ecTh CBsi3b). I[lepeMeHHBIH
JKe 1l1ar 103BOJSeT CKOHCTPYMPOBATh BHHT Tak, 4ToOHI Bce
ceueHns JionacTd Haberaau Ha BO3AYX NPHMEPHO MOJ OJIH-
HAKOBBIM YIVIOM aTakKH, KOTOPHIH NpH ONpejes]eHHOR CKOpO-
CTH moJieta 6ymeT HauBLITOJHEHILHM,

Ho eciu Bce cedenuss BMHTAa HMMEIOT DPAasHbLIM Iar, ToO
BO3HMKAeT BONPOC: YTO CYMTAThb 3a LIar TAaKOro BHHTA?

3a uwar Taxoro -BHHTa YCJOBMJMCHL CYHTAThL LIAr ceye-
HHSl, OTCTOSIIIEr0 OT OCH BHHTa Ha paccrosHuu r=0,75 R,
rae R —pagdyc BHHTA. DTOT 1ar HasbiBaeTcss HOM H-
Ha/JbHBM H COOTBETCTBYIOIIHH €My yroJ YCTaHOBKH JIO-
JaCTU —HOMHHAJbLHBIM yYyTFJAOM yCTaHOBKH.

P 7 g o Vi

2 '
. V4

J——
Kanpasrerue
nonema

P\ noskoems spawekus

xr

Puc. 45. PasBepTka BHHTOBOH JIHHHH
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MocTyns u ckojbxkenne BUHTA. [locTynbio BO3ayll-
HOT'O BMHTa HasblBaercs AefCTBUTEJNbHOE pacCTosiHUe, HA
" KOTOpOE OBUKYIIUICH MOCTYNAaTeNbHO BHHT NPOJBHUraercs B
BO3IyXxe (BMecTe ¢ CaMOJIeTOM) 3a ONUH CBOH MOJHBIN 060-
por. Ecau ckopocth camosera V m/cex u uucao 06opoTOB
BHHTA B CeKyHAY N, To moctynb H, MoxkHO Hafith mo dop-
uyJe:
Hy=".
n
[locTynh BUHTA HECKOJIbKO MeHblle €ro reOMeTpPHUYeCKO-
ro wara. 1o 0ObBSICHSIETCST TeM, UTO BCJAeACTBHE MasoH
NJIOTHOCTH BO3JyXa IO CPaBHEHWIO C TBepAOH HapesKoH
BUHT KaK Obl HEMHOI'O MPOCKaJb3bIBaeT Npu BpaieHudu. [1o-
3TOMY Da3HOCTb MeEXKOY TeOMEeTPHYECKHM LIaroM U IOCTY-
NbI0 Ha3bIBAIOT CKOJbXEeHHEeM BHHTA. DBejauuuHa
cKoJbKenus S paBHa:

S=H—H,.

§ 33. ¥IroJl ATAKU SJIEMEHTA JIONMACTH U 3ABHCHUMOCTH
Ero or NOCTYNATEJIBbHOM H OKPY)XHOWM CKOPOCTEH

Yraiom aTaku 3JeMeHTa JomacTH, MnogoGHO
YIJy aTaku. Kpblla, HAasbIBAaeTCs YroJ MeXAy XOpAol 3Je-
MEHTa W HanpaBJeHHeM ero ABHIKEeHHS.

Us puc. 46 BunHo, 4yto ecau Obl mocrynb BuHTa H, pas-
HsJach ero mary H, To sjeMeHT ABUraJcs Obl [0 JHHUH
OB, u Tak Kak Xoppaa 3/JeMeHTa coBlapfaer c JuHuel OB,
TO YroJsl aTaku sJjeMeHTa Obl1 Obl paBeH HyJ10. [1pu HyJe-
BOM yIJie aTaK{ JOMacTH PasBUJAM OBl HEKOTOPYIO TSTY, HO
OHa, BoobIIe roBops, oKasasach Gbl HeJOCTATOUHOH AJS IMO-
Jerta. B JeHCTBUTEJNBbHOCTH IOCTYIL BHHTA MEHblle [lara,
nosToMYy ceuene GynerT ABHrathes He 1o Jaundu OB, a mo
auaun OF. Tlpu stoM Xopna ceuenus: o6pasyeT c Hanlpas-
JleHHeM [BHIKEHHS] HeKOTOPHIH MOMOKHUTENbHBIH YroJa ara-
KH a.

Paccmarpusas puc. 46,a, MoXKHO caenaTh IBa BaxHBIX
BLIBOJAA JJIsI IOHUMAaHHUsT paboThl BUHTA:

1. B nmosere yron araku a Oyjmer MeHblle yrjia ycra-
HOBKH .

2. ¥Yroan araku Oyaer tem GoJblle (npH OJHOH H TOH

e NOCTynu), ueM OoJibllle YyroJa YCTAHOBKH, T. e. ueM 00/ib-
e mar BUHTA.

w
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noskoens spauents NS

Puc. 46. Yron yCTaHOBKM M YroJ aTaky JONACTH: @ — YroJ aTaku
3JIeMeHTa JIOnacTH; 6 — CKOPOCTH 3JIeMEHTa JONmacTH

Tenepb BBISICHHM, 4TO HAJO TMOHMMATh TOJA HampaBJeHH-
eM [IBMXKEHHs 3JeMeHTa JomacTH. DTO AacT BO3MOKHOCTb
Jyyllle NMOHSTh, YTO TaKOe YroJ aTaku JOMacTH M OT KaKUX
eure ()akKTOPOB OH 3aBHCHT.

JeficTBue JsomacTell BUHTA aHAJOTMYHO NEHCTBHIO KpHI-
Jda. Ho nBuKeHue BHHTa CJOXKHee, TaK Kax JIOTACTH BUHTA
HUMEIOT B I0JieTe [Be CKOPOCTH: OKPYXKHYIO M TOCTYNATEeNb-
Hy1o (puc. 46,6). CsoxuB 06e CKOPOCTH MO INPaBUJy Tpe-
YroJIbHHKA, TOJYYHUM pe3y bTHpYIollylo ckopocTs W, ¢ Ko-
TOPO# 3/7€MEHT ABUXKETCS M0 HEKOTOPOH BUHTOBOH JIAHHH, U
HeTPYIHO BHIETb, UTO

v=} vt

CusenoBaTe/IbHO, YIJIOM aTakKy 3JeMeHTa JofactH Oyner
yrosa o, o6pa3oBaHHLIA XOPAOH 3JeMeHTa M HampaBJeHHeM
pesyabtupytouleii ckopoctn W. B nefictBuTenbHOCTH KapTH-
Ha NMoJy4yaeTcs Aaxe HECKOJbKO c/o¥KHee, TaK KaK BHHT, 3a-
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cacelBasg W Bpallasg BO3AyX, oTGpachiBaer ero 1asal, T. C.
coofllaeT eMy HEKOTOPYIO HOMOJMHHTENbHYIO CKOPOCTh U, KO-
TOPYI0O HAa3bIBAlOT CKOPOCThIO MNOJNCACH BaHHS.
IToatoMy ucTHHHas pe3yJbTHpylomasi ckopoctb W’ Gyner
Mo BeJHYMHe Y HaNnpaBJEHHI0O HECKOJbKO OTJHYAThCs  OT
ckopocty W, Tak. Kax mocjeaHIO HAJ10 TeOMeTpHUYeCKH
CJIOXKHUTb CO CKOpOCThbi0 v. TaxuM 06pasoM, pesyiabTHPYIO-
mast ckopoctb W’ Gyner paBHa 3aMblKalolled CTOpPOHe He
TPEYTOJbHUKA, a YeThIPeXyTOoJbHHKA CKOpPOCTeH, M HCTHH-
HBIH yro aTaku a’ 6y1eT TakKe OTJHUATLCS OT yria a.
CkopocTtb ecTb paccrosiuue, npoimeHHoe B cekyHay. Ho
3a CeKYHIYy BHHT JesJaeT MHoro o6opotoB. Ecau uucao o6o-
poroB BuHTa paBHOo, HampuMep, 1800 06/MHH, TO B CEKYyH-

1y OoHO OyxeT M. = -1(8309 =30 n6/cexk.

Uro6sl 1306pasuTh B pasBepHYTOM BuAe ABHKEHHE 3Jje-
MeHTa JIOMacTH 32 OJAHY CEKYHAY H IMOJY4YHTb TakiM obpa-
30M OKPYXKHYIO, MOCTYNATEJbHYI H Pe3ybTHPYIOILYIO CKO-
DOCTH, HYXHO JAJNHHY OKPYKHOCTH 27/ ¥ mocTynb BuHTa H,
YMHOXKHTb Ha H¢, T. €. YBeJHUUUTb puc. 46,0 B HaleMm
npuMepe B 30 pas. YciaoBHO, He B MaciuTtabe, 5T0 u Mo
KasbiBaeT puc. 46,0.

Takum o6pasom, BeJqHUYHHA YrJa aTakH o 3aBHCHT OT
COOTHOUIEHHs] MNOCTYHaTeJbHOH cKopocT#H V U OKpYKHOH
ckopoctd U, uau, HHave, OT OTHOLIEHHS [OCTYNaTeJbHOH
CKOPOCTH K YHC.1y 060OpPOTOB BHHTA B CEKYHAY, T. €, OT [10-
cTynmu BUHTA. Ilpu HeH3MeHHOM. ke uucae OOOPOTOB  YroJ
ataku Oyger 3aBuceTh TOJbKO OT MOCTymaTe]bHOH CKOpPO-
CTH, T. €. OT CKOpoCTH moJieta. OTciofa MOXKHO clesnarh cJe-
Lywllhie NpefBapUTe/bHble BbIBOAbl 0 paGoTe BUHTA HEH3-
MEHHOro LIara ¥ BUHTa (GHKCUPOBAHHOTO luara.

I. Tlpu pabore BHHTAa Ha MecTe BCJAeACTBHE TOT'O, 4TO
nocrynatenbHasi ckopocts V =0 (puc. 47,a), Jlonactu BHH-
ta 6ynyr uMeTb HauboJLUIMHA BO3MOMKHBIE yrosa araki,
pPaBHBIH VIJIy YOTAHOBKH (B AefCTBUTENbHOCTH HEMHOTO
MeHBIIUH OJ1arofaps HaJHUHIO CKOPOCTH U).

2. llpu nmosiBleHMH TmTOCTynaTesbHOM CKOPOCTH  YToJl
ataky Jiomacrefl CTAHOBUTCSI MeHbIIE€ VIVIa YCTAHOBKH
(puc. 47,0).

3. C yBesnueHueM CKOROCTH MoJIeTa yro. artaku .Joma-
cTeft yMeHblraercs (puc. 47,6°u é).

4. Tlpu 6osbLION CKOPOCTH MOJIETA YTOJ aTaku .oractelf
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Yvake

Pic. 47. Pa6ota BuHTa HeuaMeHHoro ara. MiaMeHenue yria ataxu
JJieMeHTa JIOMacTH B 3aBHCHMOCTH OT CKOPOCTH MoOJeTa

MOXKET CTaThb Jarke OTpHllaTeJbHBIM. B 3ToM cidyuyae mo-
ctynb Oyner GoJblile LIara.

Takum o6paszoM, uem OoJibilie CKOPOCTb [0JeTa, TeM
MeHbllle YroJl aTaky Jomnacteld MpH HEeH3MEHHbIX uHcgae 060-
POTOB M OKPYXKHOH ckopocTd. Ecam ckopocts nosera V
HEeH3MeHHa, a majarT oO60poThl, TO NMPH 3TOM YyToJ aTaku
Oyner ToXKe yMeHbLIAThCS M MOXKET CTaTbh OTPHUATENbHBIM
paxe npu He6GosaplIOH ckKopocTH noJgera. CuaegoBares]bHO,
yeM MeHbIle YHcJa0 000pPOTOB NPH OXHOH M TOH XKe CKOpo-
CTH moJeTa V, TeM MeHbIIe yroJ aTaky .Jonacte.

CrenaHHble BBLIBOALI MOMOTYT IOHATb, KaK H3MEHsETCH
CHVIa TAMM BHMHTA HEH3MEHHOTO LIara NMpdH H3MeHEeHHH CKO-
pocTy ToJera u 4ucaa oBopoToB.

§ 34. CWJIA TIAIrd U TOPMO3SAILIUM MOMEHT BHHTA
H PE)XHMMBI ETO PABOTbHI

Bripe:keM MBICJI@HHO Ha KaXKJAOH JOMacTd BHHTA 3Je-
MEHT, OrpaHUYeHHBLIH ABYMS OYeHb GJIM3KO OTCTOALUHMHU
aApyr or apyra cedenusimud (puc. 48,a). TagoH 3sJeMeHT
MOXKHO paccMaTpHBaTb KaK MaJleHbKOe KpblIO, JBHKY-
weecst co ckopocteio W npu yroe araku a. ITomoGHo ToMy
KaK npu oOIyBaHHU BO3AYXOM KDblJa BOSHHKAET a3POANHA-
Muyeckas cuja R, Tak U B JaHHOM c/yuae npu o6ayBaHAU
3J]eMeHTa BUHTA BO3HHKAaeT (Mo TeM e NpUUAHAM) 3Je-
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MeHTapHas a’poauHamuueckas cuhaa AR. Ty cHly MOKHO
pasJoXKUTh Ha JBe COCTABJSIONINe: NTapaJsie/bHYI0 OCH BHH-
Ta M napaJiejbHYI0 MJ0CKOoCTH Bpaiuenusi. IlepBas cocras-
Jastioiast 6ymer sJeMeHTapHo#l cusoi tsaru AP, BTopas —
3JieMeHTapHOH CHJIOH CONMPOTHBJIEHUSI BpallleHHI0o, HJIH TOp-
Mmossiied cuoit AQ.

Takum o6pasoM, Ha 3geMeHTH KaxXJIO# JomacTH OYAYT
JeHcTBOBAaTL 3gaeMeHTapHbple cuanl APy, AP, AP;3.. n
AQi, AQ,, AQs...

Bce sjieMeHTapHble CHJBl TATH 06edx JomacTed napad-
JIeJIbHBl OCH BHHTA M HampasJieHbl B OJHY CTOPOHY; CJI0XKHUB
UX, TIOJYUUM CHAYy TATH P Bcero BHHTa, MPHJIOXKEHHYIO K
ero ocu (puc. 48,0), Xoropass MoXeT OBITh BLIUHCJEHA IO
caenywouiei gopmye:

P =oapn®. D* (ke),

rge o — KO3((QHUUUEHT TSITH, 3aBUCALIHH OT (POpPMbI BUHTA'
U yrJja aTaxku Jomnacrey;
Q — NJOTHOCThL BO3AyXa B Ke cek?/m?;

N — uUCJI0 0GOPOTOB BHHTA B CEKYHIY;
D — nuaMertp BUHTa B M.

Takum o6pasom, cusa TITH BO3AYMIHOTO BHHTA MpPSAMO
nponopuuoHanbHa cBoevy Ko3dh(HIHEHTY, NJIOTHOCTH BO3-

Puc. 48. Bo3HHKHOBEHHE TsirM BHHTA: Q@ — a3poJMHaAMHYye-
CKHEe CHJIbI, AEHCTBYIOL[HE HA 3JEeMEeHT Jonact; 0 — rtara
BHHTA, 8 — TOPMO3SILIHii MOMEHT BHHTA
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Ayxa, KBajpary uuciaa o6opoTOB BUHTA B CEKyHAy W JdHa-
MeTpy BHHTa B UeTBePTOH CTemeHH.

dneMeHTapHbIE CHJIBI COTPOTHUBJAEHUS BpallleHUIO mapaJ-
JlebHBl IPYT APYTY U Yy KaKAOH JIOMAcTH HanpaBJseHbl B
cTopoHy, o6paTHyIO Bpalenuio BuHTa (puc. 48,6). Cioxus
5TH TOPMO3filMe CHJIbl HA KaXXAOH JomacTH OTHeJbHO, Io-
JYYUM OBe paBHble CHJbI Q, HanpaBJeHHBIE B TPOTHBOIO-
JIOXKHBEIE CTOPOHBI, T. €. napy cuj. Jlrobas U3 cua 3ToH mapsl
MoxeT ObITh BBIUHC/AeHA Mo GopMyse, MONOOHONH NpUBeNeH-
HOH Bhillle. MoMeHT 3TOif mapel CHJ Ha3bIBAETCS M O M € H-
TOM CONPOTHUBJEHHs Bpallle HHIO, HJIH, KOpOUe,
TOPMOS3SIHUM MOMEHTOM BHHTA, KOTOPHH mpeo-
HoJIeBaeTCA BpallalOLMM MOMEHTOM JBHIaTeJs.

Mpr paccMoTpend peXHUMBl NOJOXKHUTEJNAbHOH
TATH BUHTA, NOCKOJbKY OHA TSIHET CaMOJIeT BIepenl.
[TocmoTpuM Temepb, Kak GyHeT H3MeEHSTbCS pa60Ta BHHTAa
NpH yMeHbLIEHUH YrJja aTaky JomnacTel.

C yMeHbllleHHeM YTJ1a aTakKy 3JeMCHTOB JIONACTH YMEHb-
maloTcsl sJaeMeHTapHoie cuabl AP u AQ, T. e. yMeHbIIAIOT-
cfl Tra BHHTA M TOPMO3SILIHH MOMEHT. M MOXKHO MOJNYy4YUTb
Tako#l pexum, npu Koropom AP=0u AQ =0, T. e. BUHT
TOTZa He JaeT HU TSITH, HH CONMPOTUBJEHUS. DTO— P €K UM
HynaeBo#d Taru. OH mojyuaeTcss Ha IJaHHPOBAHUU C
HEKOTOpPOH CpegHedl CKOPOCTbIO H MasbM uucjaoM 06o-
POTOB.

IIpu emte GoJblueM YMeHbIIEHHM yrJa aTakd 3JeMeHTOB
JIOTIACTH MOMKHO MOJNYUUTh PexXKHM, IpU KOTOpPOM He Tpe-
fyercsi 3aTpaThl MOIHOCTH Ha BaJy, TaK KakK BHHT Bpa-
maercs OT JefCTBHA IOTOKAa, IJTO pPEXUM caMo-
BpalleHHss BUHTA WJIHM aBTOPOTAIHUHU.

Ilpu pmanbHeiilleM YMeHbIIEHHH yTIJia aTakH 3JE€MEHTOB
JIOTIACTH TOJIYUYHM ‘PeXKHM, Ha KOTopoM cuiabl AQ Hampasiie-
Hbl yKe B CTOPOHY BpallleHHsl BUHTA W NP TOM BUHT JaeT
oTpunaTenbHyio TAry (s1060oBoe comporuBiaenne). Ha stom
pexuMe BHHT, Bpallasich OT NMOTOKa, caM BpallaeT Baj JABH-
rarejst. 970 — PEX UM BETD AK a.

Pexum CaMOBpallleHUsT H pexXHUM BeTpPsagKa BO3MOZKHBI
Ha NMUKHUPOBAHUHU. Pexum BeTpsiKa MOXKET HMeTb MeCTO U B
FOPU3OHTAJNBLHOM I0JI€Te HJIHM NIJIaHMPOBAHHMH, a MMEHHO: Ha
MHOTOMOTOpPHBIX CaMoJieTaX B CJyuae OCTaHOBKM OJHOTO H3
JBUTaTeJed, KOTJa BUHT 3TOTO ABUTraTesas MPOAOJKAET Bpa-
leHue KaK BeTpsdK, Bpallasg BaJl JABUTaTeJs].
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§ 35. BABUCHMOCTDb TATH BUHTA OT CKOPOCTH TMOJIETA.
BJIMAHUE BbICOTbI HA TATY BHHTA

BBuay TOro urto ¢ yBeJHUEHHEM CKODPOCTH IOJeTa YIJIbl
aTaky JomnacTedi BHHTAa (GUKCUDOBAHHOTO liara OLICTPO
yMeHbIIAlTCsd, HajfaeT TsAra TaKoro BHHTA (NMOL06HO TOMY,
KaK C YMeHbLIeHHeM yTJa aTaKM Kpblia TanaeT ero mofib-
eMHasl cuJsa).

Hauboapmnit yrosa arakit Jonactu HMelOT npu paboTe
BHHTa Ha Mecte (cM. puc. 47,a), Korgpa mnocrtynarejbHas
ckopoctb V =0. CuenoBarejbHO, Ha MeCTe NpPH MOJ-
HOCTBIO OTKPBITOM Apoccesie (MOJHBIE ras) BHHT pa3sBHBaeT
MaKcHMaJbHy0 TATY (okoia0 1,5 ke Ha Kamxayio Jollajau-
HYIO CHJIY JIBHTraTeJs).

Ha Bssere, Korja mosiBjisieTcsl 4 BO3pacraer N0 HEKOTO-
pofi BeJMUMHBI CKOPOCTb V, yros artaku Jomnacteffl yMeHb-
waercss (cM. puc. 47,0) u 3Te BeJeT K HEKOTOPOMY yMeHb-
IUeHHIO TSITH,

B ropusontanbHOM moJieTe ¢ pocToM ckopoctdH V yro.
aTaky Jonacrted yMeHbinaercss Bce Gosblie (puc. 47,6 u @)
H, C/lefOBAaTeJbHO, TSITa BUHTA HeyKJOHHo mnanaer. [Tosro-
My B IOJieTe Tsira BCerja MHOTO MeHbIle, uYeM Ha MecTe.

C ewe GoJapliuM yBesHUeHHEM CKOpocTH V, 4TO BO3-
MOXKHO TNPH CHUXKEHHH Cc paboTaloudM [BUTATENEeM, YTro.
aTakyd MOXKET CTaTh OTpHLATEe]bHBIM, BCJEGACTBHE Uer'0, ec-
JU COXpaHUTh 0GOPOTHI MOCTOSIHHBIMH, Tra MOXKET CTaTh
paBHOH HYJI0 W Aaxe oTpuuartejbHod. Tax kak npu 310M
TOPMO3SILIUE MOMEHT BUHTA TOXKe qajfaer, To, 4TOObl moMe-
IIaTh PacKpyTKe BHHTA, T. €. UPC3MEpPHOMY YBEJHUEHHIO UH-
c/a 060pOTOB (9TO MOXKET MOBECTH K Pa3pyLIEHHIO CH.IOBOJ
YCTAHOBKM), TNPUXOIHTCS  JAPOCCeIMPOBATL  HABHTATe.lb
(yMeHblIaTh Tas).

PaccMoTpeHHYI0 3aBHCHUMOCTb TSATH OT CKOPOCTH NoJera
MOXKHO H3006pasuTh B BHUJe KpuBoH. [li1s1 mnocTpoeHus ee
BBIUUC/ISIOT TSIy BUHTA NPH PasHbIX CKOPOCTAX Mojaera. 3a-
TeM, OTKJaJbiBasg CKOPOCTH IO OocH abCiuce, a COOTBETCI-
BYIOIIHE UM TSATH MO OCH OPJAHHAT M BOCCTAHABIHBAST K HHM
MepneHAUKYJAsIPb, TOAYYAIOT Psi TOUeK; COeJAMHHB HX, Bbl-
YepUMBAIOT YKA3aHHYI0O KPUBYIO, KOTOpasl HHOTJAA MOJY-
yaeTcsl NMOYTH B BHJTe Npsavod JuHuu. ' [logoGubli rpaduk,
NMOCTPOEHHBIH /151 OmnpejeJeHHOH CHJIOBOH  YCTAHOBKH H
XapakTepu3yiolluil ee B OTHOLIEHUM Pa3BUBAeMOH TATH HA
JIaHHOH BBICOTE ¥ NPH AaHHOM uucide 0O0POTOB, HA3LIBAETCS
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Puc. 49. XapakrepHCTHKH CHJIOBBIX YCTaHOBOK 110 Tsire (aist H==0)
camonera §k-18 ¢ psurateneMm M-11OP u Bunrom B-501-I-81 u
camonera §Ik-11 ¢ gsurarenem AII-21 u suurom 111B-20

XapaXTepUCTUKONU CHJOBOH YCTAHOBKHU IO
Tsire (puc. 49).

Bausinue BBICOTHI HA TATY BHHTA. BbIICHAA 3aBHCH-
MOCTb TSTH OT CKOPOCTH Mo0JieTa, Mbl paccMaTpuBanad pabo-
Ty BHHTA Ha HeHM3MeHHOH BBICOTE, H 3TO NO3BOJHJIO HaM
CYHTATh IJIOTHOCTh BO3AYyXa MOCTOSHHOH. B melcTBHTEJB-
HOCTH ¥Ke BbICOTA ToJieTa 0ObIYHO MEHSIeTCs, T0ITOMY MJIOT-
HOCTh BO3JAYXa sBJsIETCS BeJHUHHO# nepeMeHnoH. Tsira BuH-
Ta, KaK rnoxaswiBaer (opMmynaa THACH, NPSIMO NPONOPLHO-
Ha/lbHa NJOTHOCTH BO3AYyXa; CJ€J0BATeJbHO, C BBHICOTOH,
eCJIH YHCJI0 06OPOTOB COXPAHUTh HEM3MEHHBIM, Tsira OyaeT
YMEHbIIATLCS TPOMOPIHOHANBHO YMEHbIIEHHIO MJIOTHOCTH
BO3/yXa.

§ 36. TOPMO3ALLIUM MOMEHT BUHTA U KPYTALLUN MOMEHT
JABUTATEJNA

TopMmossuii MOMEHT BHMHTA INPOTHBONEHCTBYET KPYTS-
IeMy MOMEHTY ABHUTraTensi. M3 MeXaHUKH HU3BECTHO, YTO €C-
JIY TEJO HAaXONLUTCS NMOA HeHCTBHEM JBYX IPOTHBOMOJOMKHO
HanpaBJeHHbIX MOMEHTOB, TO JJISI PaBHOMEPHOro Bpalle-
HHUg (KaK M JJs N0KO0s) Heo6X0oauMO paBHOBECHE MOMEHTOB.
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CunenoBare/ibHO, BUHT OYAeT Bpa-
L1AThCSl .C MOCTOSTHHBIM 4HCJIOM
060pOTOB TOJIBKO B TOM CJydae
(puc. 50), ecaiu TopMO3AMUHA MO-
MeHT M, , PaBHbIH NPOU3BELEHHUIO
Q/, 6yner paBeH KpyTslleMy MoO-
MeHTy aBuratenss My, KOTOpBIi
pasen npoussenenuio Fd. Takum
06pasoM, HeOOXONUMBIM YCJA0BHU-
eM IOCTOSIHCTBA yHcsaa 060poToB
SBJISIETCS] PaBEHCTBO:
M, =M, nwm Ql=Fd.
Ecau 310 paBencTBO Oyner
HapylleHo, TO BpalleHHe I0Jay-
YHTCST YCKOPEHHBIM HJIH 3aMef-
JeuHuiM. Ilpu paue 6oJbliero
rasa BpamjamouHxi MOMEHT CTa-
Puc. 50. Topmossuuii  mMo- goBHTCS GOJbILE M YHCJIO 060pQ-
MEHT BHHTA H BPAWAOMKH 145 pogpacTaeT: HOBOE PaBHOBE-
MOMEHT [ABUrartens
cue MOMEHTOB YCTaHaBJIUBaeTcs
Ha 66abuux o6oporaX, ueMm paHbue. Ecan, HaoGopor,
YMEHBUIUTb Ias, TO NMPOu3oiaeT o6paTHoe SBJeHHE. DTUM
MOJIL3YIOTCS IJ151 H3MEHeHHUs yuciaa o60opoToB (a 3HAUUT, U
TATH) B TOJeTe HJIM Npu paboTe Ha Mecre.

§ 37. MOJIE3HASL MOWHOCTb U K.I.A. BUHTA
U 3ABHCPMOCTb UX OT CKOPOCTH MOJIETA.
BJIMSIHUE BbICOTHI HA MOUHOCTb CHUJIOBOHM YCTAHOBKH

BospywHblii BUHT, noJyuasi 9HEPrui0 OT ABHTATENs, Tie-
penaetr ee camoJeTy B BHJIe pabOThl, cOBepllaeMOH CHJOH
TATH NIPH JABHKEHHH CaMoJeTa OTHOCHTENbHO BO3MYIIHOH
cpefnl. ITpu atoM uacte morpeGisieMOH 3HEpPrd¥M BHUHT Tpa-
THT HENPOHM3BOAUTEJbHO (Ha MpPeojoJeHHe CONPOTHBJEHUS
BO31yXa, Ha 3aKPYTKy oTOpachlBaeMOH BO3AyLWIHOH CTPyH
u ap.). CoaenoBaTesnbHO, noJsiesHass ceKyHIHasg pabora, HJIH
nosie3Hasi MOLLHOCTh, BUHTA N, Gyler Bcerja MeHblie MOLL-
HOCTH nBuraTens N,, 3aTpaueHHOH Ha BpallleHHe BHHTA.
OtHoulenne noJsesHOH MOILHOCTH BHHTA K MOTpebaseMoil HM
MOUTHOCTH (3((eKTHBHOH MOILIHOCTH JIBHTATE/s]) Ha3bIBaeT-
CA1KO3pPUUUEHTOMNONE3HOTOAEeHCTBHUSBHUH-

Ta (n), T e
Ny
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SleHo, ¥TO K.M.JA. BO3JAYLUIHOTO BHHTA, KaK H BCAKOH Ma-
IIMHBI, BCErfa MeHblle eIHHUIBL. ¥ JYULIMX COBPEeMEHHHIX
BHHTOB K.M.A. gocturaer 0,80—0,82.

IMose3nass MOWHOCTh BUHTA, WJIH, KaK ee yalle Hasbl-
BaloT, paclnoJaraeMas MOIHOCTDb CHJOBOH ycTa-
HoBku (N,), paBHa mpousBeACHHIO CHJABI TArn P Ha BO3-
NYUIHYIO CEKYHJHYIO CKOPOCTh caMmoJera V:

PV
Ny=N,= —— (a1 ¢c).

Orciona cjaenmyeT, 4To pacmojaraeMas TAroBas MOILI-
HOCTb CHJIOBOH YCTAHOBKH 3aBHCHT OT TeX e (DaKTOpoOB,
OT KOTOPBIX 3aBHCHT TATa BHHTA: IJIOTHOCTH BO3JyXa (BBHI-
COTHI), uMcjaa 000OpPOTOB B CeKyHAy, nuamMerpa H (HOpPMBEI
BUHTA M CKOpocTu moJjera. OQHaKo 3aBHCHUMOCTb MOUIHOCTH
BHHTA OT CKOPOCTH noJieta Oyaer, o4eBUIHO, HHOH, TaK KakK
MOII[HOCTh paBHA NPOU3BEJEeHHI0 TATH Ha cKopocTb. [Toxa-
3aTb Xapakrep 3TOH 3aBHCUMOCTH MOXKHO CJefyIOIHM 00-
pasoM.

IIpeanosioxkuM, yTo ABUraTe]b paboTaeT Ha MOJHOM ra-
3e, Ho ckopocTh moJjera V=0 (paGora Ha Mmecre). I[loa-
CTaBUB 3TO 3HAUEHHUE CKOPOCTH B (HOPMYJIY MOILHOCTH, MO-
JYUHM: N,=0, T. e. Ha MecTe BHHT He NPOM3BOJUT HHKA-
KO .HOTIBSHOH paboThl MO ABHMKEHHIO caMoJieTa M CHUMae-
Masi UM C BaJjla IBUraTelA MOIIHOCTb HJET JHIIbL Ha oT6pa-
chIBaHHe BO3/yXa (BMHT paboTraeT TOJBKO Kak BEHTHJSTOP).

IlpeamnosiozkuM Tenepb, 4YTO JBUraTedb pabGoTaer Ha
noJjHoM Trase, Ho Tara P==0, 4To BO3MOKHO NpH OueHb 60J1b-
IIOH CKOPOCTH, MpeBbIIaOLled NPUMEPHO B [Ba pasa Max-
CHUMaJIbHYyI0 CKOpPOCTh caMoJgera (puc. 51,a), Korjga BHHT
paGoraer Ha peXuve HysaeBo# Taru. IloxcraBuB 3T0 3Ha-
yeHHe TATH B (OPMYJy MOLLIHOCTH, NOJYYHM, 4YTO H B ITOM
cayyae N, =0.

MeX1y yKasaHHbIMH KpPaHHMMH 3HaUeHHSMU CKODOCTH
roJieTa Ha KakoH-TO NPOMEXKYTOUHOH CKOPOCTH BHHT pa-
30BbeT HanboJblIYIO MOMIHOCTL (puc. 51,a).

YKasanHas 3aBHCHUMOCTb pacrojaraeMoil MOIIHOCTH CH-
JOBOH YCTAHOBKM OT CKOPOCTH II0JeTa ToKa3aHa Ha
puc. 51,a. IlpuMepHo Takoif Ke BMJI MMeeT W KpHUBasg H3-
MeHEeHHS K.I.J. BHHTA B 3aBHCHMOCTH OT CKOPOCTH TOJeTa

]V
NpU TNOCTOSTHHOM uucsae 060poTOB  (HOCKOJBKY “vaf)'
TaK Kax BejquuuHa N, OT CKOPOCTH MpPakTHYeCKH He 3aBU-
CUT.
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Puc. 51. XapakTepHCTHKH CHJIOBOi YCTAHOBKH: @ — IPHMEpHHIl

BUJ KPHBOH M3MEHEHUS pacnojaraeMoH MOIIHOCTH B 3aBHCHMOCTH

OT CKODOCTH TMOJeTa; 6 — XapaKTePHCTHKA CHJOBOH YCTaHOBKH
camoJera $1k-18 no mowmnocru ans H =0 (npu G = 1050 x2)

KpuBast usMeHenus1 pacrnosiaraeMoil MOIIHOCTH CHJIOBOH
YCTAaHOBKM KOHKPETHOTO caMoJieTa B 3aBHCHUMOCTH OT CKO-
pPOCTH ero mnojiera HasblBaeTcsi XapaKTEPHUCTHKOR
€ro CHJOBOH YCTAaHOBKH 10O MOUIHOCTH
(puc. 51,6). Ob6piuno Ha TakoM rpadure wusobpaxkaercs
TOJIbKO pabouuil y4acTok KpHBOH, T. €. AJas ckopocreil, Ko-
TOpble BO3MOMKHBI B MOJIeTe JaHHOTO caMoJiera.

BausiHve BbICOTBI Ha MOLIHOCTb CHJIOBOH  YCTaHOBKH.
Ecan camosner cHabXeH HeBBICOTHBIM [BHUraTeseM, TO pac-
noJiaraeMasi MOUIHOCTb C NMOABEMOM Ha BBICOTY yMeHBbLIAET-
cfl, HauMHag OT YPOBHsS MOps. DTO eCTECTBEHHO, TaK Kak
N,=nN,, MomHocTs e N, HEBHICOTHOTO [IBHFaTels C
NOAbEMOM Ha BBICOTY HauMHaeT MajaTb OT 3E€MJM BCJENACT-
BHe YMeHbIIeHHs NMJOTHOCTH BO3[4yXa, 3acachlBaeMOro B
nuanHApe (puc. 52,a).

[TageHne MOIIHOCTH CHMJIOBO# YCTAHOBKH C BBLICOTOH CHH-
’KaeT JIeTHble KauecTBa camoJera. [103TOMYy coBpeMeHHBIE
BHHTOBBblE CaMOJIETHl OGBIYHO CHAGXKalOTCsSI BHICOTHBIMH
JABUraTe/]sIMH; OHM OTJAHYAIOTCS TeM, UYTO HX MOLIHOCTb
6narogaps HaJHYHI0 HarHeTartesas  (MOBBILIAKOLIErO IIIOT-
HOCTh 3acacChlBaeMOr'o BO3[YyXd) He TOJbKO He majaer 1o
TaK HasblBaeMOH pacuyeTHOH BBICOTH, a Hae He-
CKOJIBKO pacTeT M JHUIb BBIIIE PacyeTHOH BLICOTH HAuHHA-
eT majfath, KaK Y HeBBICOTHBIX ABHrartejed (3Ty pacueTHYiO
BLICOTY HHOTJla HAa3blBAlOT TpPaHHIEH BHICOTHOCIH
LaHHOTO nBurartessi). M3 ckasaHHOro SICHO, UTO XapakTe)d-
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Puc. 52. IlpunepHblil BHA BBICOTHBIX  XapaKTEPHCTIK
[0 MOIIHOCTH CHJOBOH YCTAHOBKH: @ — NPH HEBBICOT-
HOM jBHrareje;, 6 — mpu BHICOTHOM JBHrartese

CTHKH CHJIOBOM yCTaHOBKH C BBICOTHBIM IBHIaTesJeM pacro-
JIaralTcs Mo BhICOTaM HHade (puc. 52,6), 4eM TPH HEBHI-
COTHOM [BHTaTeJe.

Ha yue6uom caMosere {x-18 ycraHnoB/seH MaJjoMOIIHBIH
HeBbICOTHBIH ABuratesr M-11®P, a na camosere dx-11 —
Gosiee MouHbIH BbICOTHBIH aBurarean AllL-21. IlpuBogum
HEKOTOpble MaHHBIE 3THX JBHTraTeJsefl.

=
; O603Hauenre JBUraTess M-119P AIll-21
1| Tun ngBuratens . . . .| OnuHopsgnas 3ses- To xe
1a BO3AYLUIHOrO
CXJIaX1CHHS
2| Pacuernass BmicoTa . . . 0 1700 M
3| Mepesaua na suat . . .' Henocpencrsenno | Uepes  pepyktop
4| Harueratenp . . . . . —_ Lleutpo6exHbii
5| Peryastop oGoporoe . . — P-7E
6| MowmtocTb:
a) B3jeTHas . . . . 160 2. c. 700 2. c.
npu uucae 06opoToB . 1900 o6/MuH 2300 06/MuH
6) HOMuHalbHasg . . . 140 4. c. 615 2. c.
npu uucjie o60OpPOTOB . 1760 o6/MuH 2300 o6/mun
B) Kpeiicepckas (0,75 HoMm.) 105 2. c. i 430 2. c.
npH uyucae o6OPOTOB . 1620 o6/muu ;| 2050 o6/mun
r) SKCMJIyaTalHOHHAs
(0,6 mom) . . . . 84 a. c. 340 2. c.
npu yucie oGOpPOTOB . . 1820 o6/mun 1900 o6/mun
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§ 38. HELOCTATKHW BHHTOB HEW3MEHHOIO
HWIH ®UKCHPOBAHHOIO ILHATA.
BUHTBl U3MEHAEMOro WIATA U MX NMPEUMYILLECTBA

Korpma ckopocTh caMmoJjera HeBeJaudKa, HanpuMep Ha
B3JeTe M NPU ModbeMe, BUHT HEU3MEHHOTO WA (PHKCHPO-
BAHHOTO WIAara OKashiBaeTCsl /s JBUTATeNsd «TAXKEJILIM»
BCJIeJCTBHe GOJIbIIHX YIJIOB aTaku JonacTed. A Mexnay teMm
Ha B3JieTe M NPH NMoJbeMe BecbMa BayKHO, UTOOBI BHUHT IIOJI-
HOCTbIO HCMOJb30BaJ MOIIHOCTb JBUTATe/]sl, TaK Kak 3TO
VMeHbIINA0 6Bl pazber U yCKOPHJO HabOp BBLICOTHI.

Ha ouenp 60abLIOH CKOPOCTH MOJeTa BHHT HEM3MEHHO-
ro uju (UKCHPOBAHHOTO UIara, eC/aH OH CHeluaJbHO He pac-
CUMTAH Ha MaKCUMaJbHYI CKOPOCTb, MOXKET O0Ka3aThCd,
HaoBOPOT, CJAHMIIKOM <«JErKHM» BCJeJCTBHe upe3MepHo Ma-
JBIX YIVIOB aTakKH JiomacTel, U, uToObl He JOMYCTUTH YBeJH-
yeHUs s 060POTOB BhILIE JOMYCTHUMBIX, HNPUXOLUTCH YMeHb-
wath ras. TakuM o6pasoM, ¥ B 3TOM cJayyae noJydaercd,
UTO BHUHT He MOIKeT HCNO0/b30BaTh MOJHOCTbIO MOILIHOCTD
IBUTATEJS.

BuHT HeusvmenHoro uau (GpuKcHpOBaHHOro luiara pabora-
eT BBITOJHO, T. C. C HAHOOJBIIKM K.I.J. TOJBKO Ha pacueTHOH
CKOpPOCTH M Ha ompeje/eHHOH BblcoTe (TOTJa OH HHU «Ts-
KeJ», HH «Jercx»), Ha JApYTHX Ke CKOPOCTSIX M BhICOTAX
OH paboTaer ¢ MEHBUIUM K.ILA.

Buutul M3MeHseMoro wara M ux npermymsectsa. Urolnl
YCTPAHUTh YKa3aHHble HENOCTATKM BO3JIYUIHBIX BHHTOB,
Heo6XonUMo, UTOOBI JIOMACTH B [MoJeTe MOBOPauHBAJIHCh B
HauBBITOJHEHIIEe MOJOXKeHHe OJs pa0oThl Ha MaHHOH CKo-
POCTH, T. €. U3MeHSIH Obl yroJg YCTAHOBKH, a TeM CaMbIM—-
W wWwar BHHTA. Tako# BUHT MNOJY4YHI Ha3BaHMe BHHTA
uamensemoro wmwara (BHII). Jlomactu BUII aubo
YIpaBJASIIOTCS CllelHaAbHBIM MeXaHH3MOM, Ju60 caMu yc-
TaHaBJUBAIOTCH B HYXKHOe TOJIOKeHHe MOoJ BJAUSHHEM Hel-
CTBYIOUIUX HA BUHT CHJ. B mepBoM cayuae Mbl 6yneM HMeTh
THApaBJHYecKHe U 3JeKTpHUYecKHe BHUHTHl, BO BTOPOM —
a’poMexaHHUeCcKHe.

'mapaBiauuecKHi#i BHHT — BUHT, y KOTOPOTO U3-
MeHEeHHe YyrJla YCTAHOBKHM JIolacTell MPOU3BOMUTCH JaBJCHHU-
eM MacJa, [ogaBaeMoro B MeXaHH3M, HaxoAsIUMHACH RO
BTYJIKE BHHTA.

DNeXTPUHUECKHH BHUHT — BHHT, y KOTODOTO H3Me-
HeHHe yIJla YCTAHOBKM JONMAacTell NMPOU3BOIUTCS  3JEKTPO-
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JIBUTATEJNEM, COEAHHEHHBIM C JOMACTAMH MexaHHuecKoH
nepenauei.

AspoMexaHHUYeCKHH# BUHT — BHHT, Yy KOTOPOILO
M3MeHeHHe YIJia YCTAHOBKH JiomacTed NMPOU3BOJUTCS aBTO-
MATHYECKH — a9POJUHAMUUYECKHMH U LIeHTPOOEXKHBIMH CH-
JaMH.

BuHTBH H3MeHsieMOT0 LIara paHbllle CTPOUJIHCh ABYXLIA-
TOBBIMH, T. €. JIOHACTH BHHTA MOIJM HUMETh TOJIBKO aABa yr-
Jla YCTAHOBKM — MaJablil ¥ 6Goasuiof. JlJas B3JeTa JeTUHUK
ycTaHaB/AWBaJj BHHT Ha Madablil war. [Toatromy npu pasbere
U HaGope BBICOTHI YIJIbl aTaK{ JomacTed NOJyYaJHCh JI0-
CTAaTOYHO MaJ/bIMH, IBHTaTedb naBaj 6oJjblive 060POTH H
BUHT paboTaj C OTHOCHTENbHO BBICOKMM K.I.A. B ropusos-
TaJbHOM TOJeTe JEeTYHK YCTAHABJAHBAJA BHHT Ha GOJbLIOH
miar.

TaxkuMm 06pasom, ABYXIIATOBbLIH BUHT H3MeHseMOro liara
npencraBasg co6oit kak Obl KOMOHHALMIO JBYX BHHTOB
(PUKCHPOBAHHOTO Illara — «J/JEerkoro» H «TsiKesaoro». OTciona
SCHO, UTO ABYXUIATOBBIH BUHT YKe yJayudlllaj JeTHble Kave-
grBa camosiera. OnHAKo NpUMEHEHHE €ro elie He peuaso
npo6/eMbl HCNOJAL30BAHHST BCed MOIIHOCTH JBHTaTe/]s Ha
BCeX CKOPOCTAX M BbicOTax. JDTa npobjema Oblia pelleHa
C TOABJEHHEM BHIIeyKA3aHHBIX BHHTOB, W3 KOTOPBIX Hau-
fosiblllee  pacmpoCTPaHeHHe MOJMYUHJAH THAPABJIHUECKHE
BHHTHI.

['mapasiyvyeckuil BUHT cHabKeH TaK Ha3blBAeMbIM p e-
ryasatTopoM ob6opoToB, 6aaroiaps pab6ore KOTopo-
ro JOMacTH NpH BCSKOM H3MeHEHHH CKOPOCTH MoJieTa, Ho-
BOpAUYMBasCh, YCTAHABAMBAIOTCA MOJ HaHGOJiee BBITOJHBLIM
JUIS TaHHOH CKOPOCTH YIJIOM, T. €. COOTBETCTBYIOLIMM o6pa-
30M M3MeHsIeTCsl Llar BUHTA. Pery/asTop, ycTaHoBJAEGHHBIH Ha
3ajaHHbie 060pOTH (KOTOpHIE JIETUMK yCTaHABJIMBAET, PY-
KOBOJCTBYSICb MHCTPYKIHEH), MOAKEPKUBAECT 3TH 0GODOTHI,
KaK Obl HH MEHAJach MOIHOCTb JBHTATeJNss H CKOPOCThb IO-
aeta. Hanpumep, /st yMeHbUIEHHs TATH JIETYHK yMEHbIIAeT
ras, T. e. KPyTdLU{ MOMEHT JBUTaTe/s H, CJAENLOBATENbHO
€ro MOILIHOCTb, HO TPH 3TOM OBOPOTHI He MEHSIOTCH, Tax
KaK COOTBETCTBEHHO YMEHBLIAIOTCS YroJl YCTAHOBKH JoTma-
CTedl M HX CONpOTHBJAeHHe BpameHuo. Taxkum o6pasom,
Garomapsi perysnsitopy BHHT Ha J11060M pexkuMe (B H3BecT-
HbIX Npejenax) BpallaeTcs C MOCTOSHHBIMH 060poTaMH.

CxeMa paGoThl BUHTA H3MEHSIeMOro Iiara nokasasa Ha
puc. 53.
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VMaﬂ VMaKC

Puc. 53. PaGora BMHTA H3MEHSIeMOro lIara MpH PasHBIX CKOPOCTAX
nojera

[Ipu uU3MeHeHHM CKOPOCTH ToOJeTa OT MaJjoH Ha B3Jere
(Vyax ) 10 MaKCHMaJbHOH B TOPH30HTAJABLHOM TOJIETe
(Vwake) yroa ycranoBKH JomnacTefi ¢ Bo3pacTaer OT CBOEro
MHHUMAJbHOTO 3HAUEHHS @y, (MaJblfl lIar) g0 CBOEro
MaKCHMaJbHOI'O 3HAUYEHUS] @uaxe (Gosblofd war). bBaaro-
napsi 3TOMY C yBeJHUEHHEM CKODOCTH TOJIeTa YIVIbI aTaKH
Jonacrel YMeHbIIAKITCS MaJo H COXpaHAIoTcs GJM3KHMH K
HauBBIFOJHEHLIUM.

d10 obecneunBaetr, ¢ OIHOH CTOPOHBI, NMOJAEpXKaHUe 3a-
JaHHBIX 060pOTOB BaJja [BUrarte/s, a ¢ Apyrofi — Oogee
MeaJieHHOe (M0 CPaBHEHHIO ¢ BUHTOM HEH3MEHHOTO liara)
najeHue TArM BHHTA IPH YBeJHUYEHHH CKODOCTH MO0JeTa,
T. e. 6oJee BBICOKMH K.M.J. BUHTA NpPH pPa3jHuHBIX CKOPO-
CTSIX TIoJIeTa.

Taxum o6pa3oM, BUHT H3MeHSIeMOro 1ara JaerT BO3MOXK-
HOCTh INOJIHOCTBIO MCHO0Jb30BAaTh MOLIHOCTL JBHTaTe]sl H
3KOHOMHUYHO €ro 3KCIUIyaTHPOBAaTh, & TaKXKe TMpeJoXpaHsieT
€ro OT ONaCHBIX PEXHUMOB paboThl (MOCKOJbKY packpyTka
BUHTA 3/[€Cb MCK/KUeHa, eCl¥ MeXaHH3M H3MeHeHus UI1ara
pa6oTaer MCNpPaBHO).

Ha camoaere §lk-11 ycraHoBjseH THAPABJIHUYECKHH BHHT
111B-20, a na camosere SIK-18 — aspomMexaHHUeCKUH BUHT
B-501/1-81.

PaccMOTpHM MPUHUMNBLI A€HCTBUST 3THX BHHTOB.
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§ 39. NPHHUUN AENCTBUA TULAPABJUYECKOTO BUHTA

Pa6ora MexanusMa u3MeHenus lnara suHrta 111B-20 oc-
HOBaHa Ha THAPOLEHTPOOEeKHOM TpHHIUITE, IIpUUeM BHHT
paforaer no Tak Ha3plBaeMOH cXeMe OJXHOCTODOH-
Hero ge#ictBusa. MexaHu3M H3MeHeHAs LIara COCTOHT
U3 ClelMaJbHOH BTYJKH BHHTA W PeryJasiTopa IOCTOSHHOTO
yyucja 060pOTOB, SIRJASIONIEI0OCS arperaTtoM [BUrareds.

OCHOBHOH YacTbIO BTYJAKH THAPABJAHYECKOrO BHHTA SIB-
JseTcs UMJAMHApOBas rpynna (MHAUHAD H NMOpLIEHb), B KO-
TOPYIO mMogaercsi MOJ HaBJAeHHeM Macjo M3 MacJOCHCTEMbl
asuratediss. HekoTopble BHHTHL HMEIOT HENMOMBHUXKHBIN ILLH-
JUHID M NOIBHKHBIA MOpIlIeHb, Apyrue, Ha060pOT, MOABUK-
HbIfl UWJIMHAD M HENOABHXKHHIH NoplueHb. B ToM W npyrom
c/yyae TMOABHXKHAs YacTh NMPH CBOEM IMepeMelleHUH I0BO-
pauMBaeT JONACTH B HYXHYIO CTOPOHY.

Y HeKoTopbIX BHUHTOB INOBOPOT JIOHMACTeH Kak B OIHY
CTOPOHY, TaK ¥ B APYTYI0 OCYIIECTBJSETCSA NMOA AeHCTBHEM
JaBJeHHs Macja. STO BHHTHL JOBYCTOPOHHEro Jei-
ctBusd. Ho GoablIMHCTBO MHAPaBAHYECKHX BHHTOB — O1-
HOCTOpPOHHEro MeHCTBUs, MPHUEM CYHIECTBYIOT JBEe CXeMbl
gedictBusi: o6GpaTHasg U NpAMasl.

Y BuHTOB o@paTHO# cXeMbl IIOBOPOT JiOMAacTed B CTOPO-
HY yBeJMUYEHUS IlIara NPOMCXOMUT MOJA JEeHCTBHEM [NaBJeHHs
MacJ/ja, a B CTOPOHY YMeHbIIeHHs Ilara— IoJa JxeiicTBHEM
HEKOTOpPOH HOJH LEeHTPOOEXKHBIX CHJ, Pa3BHBAaeMbIX MpH
BpallleHuu JjonactsaMu. IIpuHununuanpHo 3Ta cxema Haubo-
Jee MpocTasi, HO HEeJOCTAaTKOM ee sIBJsieTcsl To, UYTO B CJY-
yae HapylleHUs NOJAYd Macja B UMJIHHAPOBYIO TPYNIy
BHHT TMEepeXoJHT Ha MaJblii IIar, BBIHYXKAAas JeTuyhKa BO
u3bexkaHue PacKpyTKH BHHTA JPOCCENHPOBAThH JBUrATENb,
T. €. TPOJOJXKAaTh NOJEeT Ha NOHHKEHHOH MOIIHOCTH.

ATOro HEeLOCTATKa HeT Y BHHTOB, paboTalolLyX N0 cxeMe
npsMoro aefctBus. ¥ 3THX BHHTOB IOBOPOT JioNacTel MO
neficTBUEM OaBJIeHHsT Macja NMPOUCXOAUT B CTOPOHY MaJoro
wara, MOBOPOT Ke B CTOPOHY OO0JbIIOro wIara IPOHUCXO-
IUT TOA NeHCTBHEM IEHTPOOEKHBIX CHJ, pa3BUBAEMBLIX clie-
UMaNbHBIMH TI'pPy3aMH — N POTHBOBECaMH, pacnoJo-
KeHHBIMH Ha KOpHSX JonacTedd. B cayyae oTka3a B Mexa-
HM3Me MoJauy MacJja BHHT NepexXOmUT Ha OoJbLIOH luar, M
JeTuuK 0e3 moMeXu MOMKET TIPOJOJKATh MoJeT (TOJbKO
Ha MaJoH <CKOPOCTH BHHT Oyaer «TsXKea» a8  IBH-
raresis).
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[sst moBopota JionacTell BHHTa BO BTYJKe HMeETCs Me-
xaHusM (puc. 54), CoOCTOSINUH M3 UWJIUHAPOBOH TPYHIBl —
noputist / ¥ umauHApa 2, mMoBoAKOBOH MydThl 3, cTaka-
HOB, B KOTOpble BBEPHYTHI JonacTh 4, 3aTSAHYThle XOMYTaMu
C MPOTHBOBeCAMH O, Ha KawIbl{ CTaKaH MOHTHPYIOTCSH NMOJ-
IIUITHUKHY, ofJjervaiouide MOBOPOT JIONACTed OTHOCUTEJNbHO
BTYJKH 6. Ha Topue XaKaoro cTakaHa 5KCLEHTPHUHO pac-
N0JI0KeH najell 7 ¢ GPOH30BHIM cyxapeM &, KOTOpBIH BXO-
JAT B COOTBETCTBYIOULYIO NPOVIIMHY TIOBOJIKOBOH MY(THI
[Tepevemasich nocrynarejabHo, HOpPUIEHb TaBHT Ha IOBOJ-
KOBYI0O My(Ty, KOTOpas CBOMMH HPOYIUHHAMH TSIHET CyXa-
PH C NaJbllaMH, TOBOPAYHBAasi TeM CaMbiM JOMACTH BHHTA.

Perynstop mocrtosHcTBa 060pOTOB COCTOMT M3 Kopmyca

%

Puc. 54. T'ujgpaBnuuecknii BHHT H3MeHsfieMOro LIara npsMOH CXeMbl
neitctBus  (cieBa) M PEryJastop [OCTOSIHCTBA OGOPOTOB (cnpasa).
K o006bscHeHHI0 PaGOTBl TI'MAPAaBIHYECKOrO BHUHTA HAa DAaBHOBECHHIX
060poTax:
I — nopuielb; 2 — uuauuip; 3 — nosojxosasi Mydra; 4 — Jonacrs;
5 — nporuBoBecH; 6 — BTyJKa; 7 — najen; &—cyxapb; 9 — kop-
nyc peryJsitTopa NOCTOAHCTBA 060p0TO3; /0 — LeHTpoGexHbe Tpy-
34UKH; 1] — npyxuna; 12 — 3on0THUK; [/3 — LiecTepeHyaTslil  Hacoc;
14 — pepykuvoHHBII kJaanam; /5 — pefika; /6 — xogokoua; I7 — 1ue-
CTEP@RKA, DI MOMOLLIE KOTOPOH JIETHHK H3MEHSET CXKATHE NPYKHHBI
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Puc. 55. K o6bsicHenHo paGoThl HApaBJIHUECKOro BHHTA
NpH YBeJHUCHUM 0GOPOTOB (CM. MOAMMCH K pHuc. 54)

9, uenrpobexubx rpysukos 10, npyxuusl 11, 30J0THHKA
12, mecrepeduaroro Hacoca I3, peAyKUMOHHOTO KJaraHa
14 n peiigu 15. UeHTpoGeXHble ITPY3SHKH IIADHHPHO COelHHE-
HBl C KOJIOKOJIOM /6 BaJjnKa, KOTOPBIH MPUBOAUTCS BO Bpa-
LeHHe OT BaJsia JBUrAaTeJsl.

Ilpu ycranoBuBumnxcs oboporax (puc. 54) uenrpobex-
Hble CHJBI I'PY3UKOB /0 ypapHOBeIEeHbl CUJIOH HATSIKEHHA
OpYXKUHB /1 1 30J10THHK /2, CBSI3aHHBIH C T'PYSHKaMH, me-
pexpniBaer kaHan MM, uepes KOTOPHIH MacJj0 MOABOJIHTCS
B LMJHHADP U OTBOAMTCS u3 Hero. Macsio ocraercs samep-
THIM B LWJHHIpPE, a Mac/isiHbll Hacoc paforaer uepe3 pe-
IVKUHOHHBIN KJaanad I4 caM Ha ce6s.

[Ipn yBeauueHHHM CKOPOCTH TmoJeTa BHUT obJjerdaercs,
yuc/aI0 ero 060pPOTOB YBeJHUUBAGTCSH, UTO TPHUBOLUT K PO-
CTy ueHTpo6exHo# cuanl TrpysukoB. [log pefictBHeM
LLeHTPOOEKHON CHJBl TPY3UKOB  TPeOf0JeBaeTCs COMpO-
THBJIEHHE TIPYXKHHBI H NPUMOJHHMAETCS 30JI0THHK, cOoOias
Marucrpaib MM ¢ kaprepom nBurartens (puc. 55). Jlona-
CTH BHHTA IOJA JeHCTBHEM LeHTPOGEeXKHEIX CHJ NPOTHBOBE-
COB MOBOPAYHBAIOTCHA B CTOPOHY yBeJNHUEHHs] LIara, yMeHb-
mast 060pOTH M BBITECHSISI B KapTep Mac/Jo M3 LHJAMHApA
BUHTa. YUuciao o6oporoB OyAeT yMeHbLIATBCH [0 TeX TMOP,
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MoKa He HACTYMHT PaBEHCTBO MEXAY CHJOH ynpyrocTd npy-
KUHB 1] M UHeHTPOOGeXHLIMH CHAaMH Trpysukos 10, T. e.
NOKa He BOCCTAHOBHUTCS 3aJaHHOe UHC/JI0 06OPOTOB.

[Ipn yMeHbUIEHHH CKOPOCTH II0JIETA BHHT 3aTSIKEAsIeTCs
H 060pOTHl ero MafamT. B aTOM ciayuae yMeHblIaeTCs nHep-
LUOHHAs CHJsa rpys3ukoB 10 u npyxuna /1 mepemeliiaer 30-
dotHuk 12 Buus. Ilpu stoMm xanaa MM coobimaercs ¢ Ma-
THCTpaJblo BBICOKOIO AaBJjeHHs oT Hacoca. [lox naBieHuem
Macja nepeMmelnaercss nopuiedb / ¥ yMeHbIIaercst yroJ yc-
TaHOBKH Jonacred. O60poThl yBesqMUUBAIOTCS NO TeX IOp,
MoKa LEeHTpoOeXHass CUaa TPYSHKOB He BO3pacTeT M He
YPaBHOBECUT HATSIKeHHE TPYIKHHHI.

YcraHoB/leHHe HYMKHBIX 0G0POTOB JIETUHK NPOH3BOAUT
pelyaroM, ycTaHOBJIEHHBIM B KaOuWHe W CBSI3aHHBIM Tepena-
uefl ¢ wectepHeft /7 peryasropa. I[Ipu BpaieHun LiecTepHy
nepemeriaercs pefika /5 u H3MeHSeTCs HATsSKEHHE MpPYKHU-
el /1. B 3ak/ioueHHe NPUBOJMM XapakTePHCTUKY BHHTA
111B-20, ycranaBnuBaeMoro Ha camoJjere §SIx-11 ¢ nmBura-
tejqeM AIIl-21. toT BUHT pafoTaer Mo OQHOCTOPOHHEH CXe-
Me NpPSIMOTO JAeHCTBHS, PACCMOTPEHHOH BhILIE.

Tun BAWTA . . . . . . . . . TAHYIIME THApPaBAHYECKHH
H3MeHsIeMOro 1uiara

Hanpasneuue Bpamenus . . . . . . . 1mpasoe

Huamerp BuHTA . . . . . . . . . . 3#

Yucno Jgonmacrest . . . . . . . . . . 2

dopma somacts . . . . . . . . . . CHMMeTpHYHas

[lpodpuns momacta . . . . . [IJIOCKO-BBITYKJIbIi

Tlpunnun u cxeMa [efiCTBHS BUHTA . . . THAPOUEHTPOOEKHBIA nps-
MOro JeHCTBUS

§ 40. MPUHUUN NEWCTBHA ASPOMEXAHHYECKOrO BHHTA*

AspomexaHnyecKknii BHHT H3MeHsieMOro uiara He Tpefy-
€T OT JeTuuKa ynpaBJjieHuss UM M paboTaeT aBTOMAaTHUECKH.
Jlonactu BHHTA 6e3 BCSKOTO NpUBOAA H peryasitopa o6o-
pPOTOB CaMM YCTaHaBJUBAIOTCSI B MOJIETE NON HYKHBIM Yr-
JIOM, T. €. BUHT CaM HM3MeHsieT CBOH IIar B 3aBUCHMOCTH OT
CKOPOCTH NoJIeTa W MOIIHOCTH JBHTaTelsi, COXpaHsis (B u3-
BECTHBIX Npefenax) HeMSMEHHBIM UHCJO0 060POTOB.

. Jlonactn aspomexanuueckoro BuHta B-501J1-81 Toxke

* tor naparpad Hanmucau no paGote JI. SI. Kpynenuna «Bosaviu-
Hpli BUHT B-H01», O6Goponrns, 1954 r.
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MMeloT NpoTHBOBechl (cM. puc. 42). Hasnauenue u ne#icTBue
HX COBEpUIEHHO Te XKe, UTO U Yy PacCMOTPEHHOro THApaBJIHU-
YeCKOro BHHTA, T. €. NON JAeHCTBUEM LEHTPOOEKHBIX CHJI
NPOTHBOBECOB BUHT YBEJMUYMBAET LIATr. YMeHbLUIEHHE Ke Ila-
ra NPOUCXOJAHUT IIOMA NeHCTBHEM a3PONMHAMUYECKHX U IEHT-
pobexHbIX cua Jonacreld. IIpu M3MeHeHHH 1uara BUHTaA HI-
paloT POJib W CHJABI TPEHHsS] MOJUIMITHHKOB BTYJKH BHHTA.

Takum 006pasoM, OTHOCHTEJbHO KaxXJI0H Jomactu mHeli-
CTBYIOT CJEIYIOLIHe MOMEHTHl CHUa (pHuC. 56,a):

1) MOMEHT a’pOAMHAMUUECKUX CUJ] Jonactu M,;

2) MoMeHr UeHTPOOEKHBIX CHJ Jormactd M,y;

3) MOMEHT LeHTPOOEMXKHBIX CHJI MpOTHBOBECOB M. )5

4) MOMeHT cuJa TpeHus My,.

PaccmorpuM BxpaTile 3TH MOMEHTHI, YNpaB/siomue la-
rOM a3poOMeXaHHYecKOro BHUHTA.

AsponunamMuueckne CHJBI, AeficTByOllMe HA JIONACTb,
CO30aK0T MOMEHT, CTPEMSIIIUICS TOBEPHYTh JIONACTb BOKPYT
ocy KOPHsS JI0TacTH B CTOPOHY YMEHDLLIEHHsl Liara. JTOT
MOMEHT yBeJuueH 6Jaronaps KOHCTPYKTHBHOH 0cO6E€HHOCTH
KpenseHus Jonacta (puc. 56,0), cocrosiie#s B TOM, 4TO JIO-
macTb MOBEPHYTa B NJOCKOCTH BpallleHdss Ha 6° B CTOpOHY,
MPOTHBOMOJIOKHYIO BPALIEHUIO (3TO OCYILECTBJEHO NyTeM
NPUAAHUS TIEPEeXONHOMY CTAaKaHy BO BTYJKe sHHTa (HOpMbBI
KosieHa ¢ yrsaoM 6°). Buoaromapsi atomy 3/eMeHTapHast cH-
na TAry AP uMeeT 3HAUUTEJbHOE IIJIEYO F OTHOCHTEIbHO OCH
nepexoMHOro CTakaHa Jonactu (puc. 56,8), npuueM MOMEHT
AP r cTpeMHTCS, KaK BHIUM, 10BEPHYTh JIOMACTh HA MaJbli
yroJ yCTAaHOBKH, T. €. Ha ‘MaJbif liar.

YKasaHHass KOHCTPYKTUBHAs OCOGEHHOCTb XPeIJIeHHS JIO-
NacTH YCHU/IHBAeT M AEHCTBUe LEHTPOOEIKHBIX CHJ JIONACTU
B CTOPOHY yMeHbleHHs ara. [lpn pa6oTe BuHTa B Kaxao#
TOYKE JIONACTH AeHCTBYIOT 3/eMeHTapHble eHTPOoOeKHble CH-
Jbl, HanpaBJeHHbIe 110 pPaglycy OT OCH BpallleHHs BHHTA
(puc. 56,¢). PasnoxuMm 3TH cUABl BIOJb TOBEPHYTOH OCH
JIOTIACTH H TepneHAuKy/sipHo eit. IIponosnbHble cHJIB OyAYT
pacTsaruBaTh JIONAacTh, TONEpPeuyHble Ke CHJAbl GYAYT cTpe-
MUThCS TOBEPHYTh JOMACTh Ha MaJblil yroJ YCTAaHOBKH,
T. €. Ha MaJbl{i wmar.

Uto Kacaercss cuJ TpeHHS, TO OHM, OUYeBHAHO, OYyAyT
NpoTHUBONEeHCTBOBATh BCAKOMY H3MEHEHHIO llara Kak B
CTOPOHY YMEHbLIEHHUSI, TaK ¥ B CTOPOHY YBeJUUEHHS.

[1pu npaBu/ibHOH perynupoBKe BHHTA paBHOBeCHe yKa-
3aHHBIX BbIlle MOMEHTOB HACTyNaeT NMPH TAKOM liare Jomna-
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Puc. 56. IMpunuun geiicTBus aspomexanuueckoro suuHTa B-501-I1-81:
Q — MOMEHTHl CHJ, YNpaBJsIOLIMEe LIATOM BHMHTA; 6 — KOHCTPYKTHUB-
Hasi OCOGEHHOCTb KPeIUIeHHs] JIONACTH; 8 — MOMEHT a3pOofHHaMuye-
CKHX CHJ JIONAacTv fnelcTBYeT B CTOPOHY YMeHbUIEHHS lIara BHHTA;
2 — HeHTPOGeXHble  CHJBl  JomacTH  fAeHCTBYIOT B CTOPOHY
yMeHbIIEHHss 11ara; o0 — BUHT HE MeHsieT ulara INpH paBHO-
BeCUH MOMEHTOB JIOMACTH U NPOTHUBOBECA: € — NPU yBEJHUEHHH CKO-
pocTH TNOJIETAa BHHT YBEJIHUHBAET WI4Ar INOf [eHCTBHEM MOMEHTA
IEHTPOGEKHBIX CHJ NPOTHBOBECA; X — BUHT He MEHsieT Liara TpH
pPaBHOBECHH MOMEHTOB JIOTACTH M NPOTHBOBecCA

CTH, KOTOPBIH [JIsI J1aHHOro peXXHMa Inojiera 06ecrneudBaer
CoOXpaHeHHe HAWBHITOTHEHWINX 0GOPOTOB JABMraTesass H BBI-
COKHE K.m.JA. BUHTA. TakuM o6pasoM, ycJ0BHEM YCTOHUHBOM
paGoThl BUHTA SIBJISIETCS PABHOBECHE MOMEHTOB OTHOCHUTEJb-
HO ocH CBOGOIHO MOBOpAuMBaloUIeHCcsd JOMACTH.

Ecnn cymmy moMmentos M, u M, Jonactu, cTpeMsuiux-
csl NMOBEPHYTH ee Ha MaJapli mar, 0603HauuTh Muon ¥ He
MPUHATb BO BHHMAaHHe MOMEHT TPeHHsI, TO YCJOBHE paBHO-
BeCUss MOMEHTOB MOXKHO 3amHcaTbh Tak:

MJSO[T = - an ’

rpe sHaKk MUHYC IIOKa3blBaeT, UTO MOMEHT TIPOTHBOBECOB
HMeEeT ITPOTHUBOIOJJOXKHOE HallpaB/JIeHHE.
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Tenepb MoCMOTPHM, KaK H3MEHSIETCSl LIAT BHHTA IIPH M3-
MeHeHHH CKOPOCTH ToJieTa HJH YHucaa 000pOTOB ABUraTess.

Ilycth Ha HeKOTOPOH CpemHell  ckopocTd noJera Vep
BUHT paGoTaer yCTOHYMBO, T. €. MOMEHT NpOTHBOBeca ypas-
HoBellBaeT MoMeHT Jonactd (puc. 56,0). Ilpn yBesauue-
HHUH CKOPOCTH MO Vumaxe YTOJ aTaxd JIOTMACTH YMeHbIIHTCH,
BUHT CTaHeT «JIerue», uTo IOBEeNeT K YBeJHUEHHIO YHEJa
060pOTOB BHHTA; OAHAKO 3TO, B CBOIO Ouepelb, MOBENET K
YBEJHUEHHIO MOMEHTa LeHTpOOEeKHBIX CHJ TPOTHBOBeCa, KO-
TOpHIfl cTaHeT GoJibille MOMeHTa JonacTH (pHuc. 56,e), u mox
neficTBHEM DPa3HOCTH MOMEHTOB JIOMacTh CTAHET NMOBOpPayH-
BaThCsl Ha OOJBIIKA Iuar, noxka He HACTYNUT paBHOBeCcHe
npu HeKoTopoMm GoJiblleM Iare, ueM paHblie (puc. 56,01c).

Ecau ckopocTh moJiera, Ha060pOT, YMEHBIIUTCS, TO Yo/
aTakH JIONMACTH YBeJHUUTCS, BAHT CTAHET «TSKeJblM», T03TO-
My uuCcJ0 OOOPOTOB CHM3UTCS. IDTO BLI30BET YMEHblICHHe
MOMEHTa UEeHTPOOeXKHBIX CHJI TPOTUBOBECA M OH CTaHeT
MeHblIe MOMeHTa Jonacty (TteM 0oJiee, UTO MOCJeIHHE BO3-
pacTeT 3a cueT YBeJHUeHHUS MOMEHTa a3pPOAMHAMUYECKUX
CHJI) M ToJ HAeHCTBHEM PAasHOCTH MOMEHTOB JIONacTh CTa-
HeT I10BOPAYMBATLCS HAa MEHBIIMH IIar, MoKa He HaCTYIHT
paBHOBecHe MOMEHTOB (TIpH HEKOTOPOM MeHbLIeM llare, yeM
paHblie).

AHalOTHYHO 3TOMY TNIPOMCXOMMT H3MEHEHHe Ilara u B
clyuyae MSMEHeHHMs] MOIIHOCTH JBHTATess.

HsmeHenue wara BUHTA OOBIYHO OCYLIECTBJISIETCS paB-
HOMepHO — 6e3 «3afpocay» HJaIu «ycagku» o6oporoB. PaBHo-
MEPHOCTh M3MEHEHHsI 11ara 3aBUCHT OT NMPaBHJAbHOH Pery.iu-
POBKM BHHTA M OT BeJHUMHBI MOMEHTa cuJ TpeHust. [loaTomy
HYKHO CJIEQUTh 34 COCTOSTHHEM TOXLINMHHUKOB TEpeXo HOr0
CTakKaHa JIONacTH.

B 3ak/ioueHHe TNPUBOAMM  XapaKTePHUCTHKY BHHTA
B-501]1-81, ycraHnoBsaenHoro Ha camoJjiere k-18 ¢ mBurare-
Jem M-110P.

Twn BuHTa . . . . . . . . . . . . TAHYWHUA aspoMexaHHye-
CKHI H3MEHsieMOro liara
Hanpasneuue Bpamesus . . . . . . . T1pasoe
Hwuamerp BuvTa . . . . . . . . . . 23 m
Yycnao aonactedn . . . . . . . . . . 2
dopma gomactk . . . CHMMeTpHYHas
MuHuManbHbiil yroa yLTaHOBhH POHACIH Ha
paguyce 700 mm . . . A I
MakcuManbHeiil yroa yCTaHOBhH L. 29
Juanaszon mnoBopora Jonacted . . . . 10°

Bec BynTa . . . . . . . . . . . . 30 ke
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§ 41. ®JIIOTEPHbBIE, PEBEPCUBHbLIE U COOCHBIE BUHTbI

PnorepHBIM BUHTOM HAa3biBAaeTCsl BHHT H3MeHse-
MOro mara (puc. 57,a), N03BOJSIIOLUH B noJeTe GJaarofaps
pacIUHpeHHNI0 AKManas3oHa YIJ0B YCTAaHOBKM JomacTelf ycra-
HaBJUBATh MOCJEJHHE B IOJOKEHHE 110 NOTOKY» (pHc. 57,6)
noao6Ho ¢uorepy. Lleab Takoro ycrpoiicTBa — yMEHBIIHTh
J000BOe COMpPOTHBJEHHE BHHTA B CJy4Yae OCTAHOBKH IBH-
raTejss B noJere. YMeHblleHHe J0GOBOTO COMPOTHUB/IEHHUS
0CcOOEHHO BayKHO B CJyuae OCTAHOBKM OJHOTO H3 JBUTarTe-
Jiel Ha MHOrOMOTOPHOM CaMoJieTe 10 ABYM MpHYHHAM:
1) n060Boe conmpoTHBJIEHHE OCTAHOBJIEHHOTO BHHTA CO31aeT
3aBOpAyMBaIOIUU MOMEHT, 3aTPYIHSIOWIUE yIpaBJjeHHe
camoJieToM; 2) Oecrosie3Ho TPATHTCSI ropiouee Ha NPeOmo-
JIEHHE JIMIIHEr0 CONMPOTUBJEHHs (ecsau JIeTUYHK MPOLOJKaer
MOJIET C OJHHM OCTAHOBJIEHHBIM JIBHTATeJIeM).

PeBepcuBHBIM BUHTOM HasblBaeTCd BHUHT H3Me-
HSIeMOro ulara, y KOTOpOTro JonacTty npu pabdoramoiieM ABH-
rarejie MOTyT OBITb YCTAHOBJEHB! TaK, 410 CHJa TArd Oyrer
HanpasJieHa NPOTHB [IBUXKEHHUsST (TAaTHHCKOe CJIOBO «peBep-
3yc» o3Havaer ofpaileHHb#i Hasan). baaromapst Bo3Mox-
HOCTH peBepca BHHT MOXKeT ObITh NMPeBpaileH B OueHb 3(-
(eKTHBHBIA BO3AYWIHBIE TOPMO3, BHITOMHBIH, HampuMep,
I yMeHblIeHuss npo6era CKOpPOCTHOI'O caMoJiera.

CoOCHBIMH BUHTAMHU Ha3blBAOTCS YCTAHOBJEHHBIE
HEenocpeACTBEHHO OJMH 3a APYTMM ABa BUHTA, MMelollue 00-
L1yI0 reOMEeTPHYeCKYI OCb, HO Bpaulalolliuecss B MPOTUBO-

MOJIOXKHBIE  CTOPOHBI

@ (puc. 57,8). B uem xe

UX NPEeUMYLIeCTBO Iie-

pel ONHHOUHBIM BHH-
TOM?

Pa6ora BuHTa co-
NpOBOXKIAeTcsl TaKH-
MU SIBJEHHSIMH, Kax
3aKpyuuBaHUe CTpYH
H MOSIBJIeHUe PeaKTUB-
HOTO ¥ TDUPOCKONHYe-
ckoro MoMeHToB. Ha

. 3aKpYUYuBaHHUE CTPYyH
Puc. 57. ®utorepHblii 4 COOCHBIE BHHTEL: 6eCloIe3H0 TPATUTCS

a — jonactu (JIIOrepHoro BLHTA B pa- . )
GoueM nonoxkennu; 6 — o ¢uuorepuoy  HEKOTOPAsT L0/ MOIL-
NMOJIOXKEHHH; B8 — COOCHBIE BMHTHI HOCTH ABHUTrare’d, YTO
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CHUXKAET K.ILJ. BUHTA. PeaKTHBHBIH M THPOCKONUYECKHE MO-
MeHTHl BHHTa OTPHLIATEJNbHO CKasbIBAIOTCS Ha TOBEIEeHUH
camoJiera. DTHX HeIOCTAaTKOB He HMEIOT COOCHble BHHTHL.
Wnes coocHBIX BHHTOB MOSIBHJIAch ellle Ha 3ape aBHalUUK
U BrepBble Obl1a OCYlecTBJeHa PYCCKHM uzobperaTeseM
A T. YbumuessM.

§ 42. BKJIAL OTEYECTBEHHbBIX YYEHbIX B PA3PABOTKY
TEOPUH BO3AYUWIHOIO BHHTA

Eime no nmpakTHuecKHX yCIexnB aBHAlMH H3BECTHHIH
pyccku#i usobperatesns u yuenn it C. K. IxkeBeukuit pas
HayuyHO pa3paboTaHHYIO TeOpHiO BO3AYLIHONO BHHTA B CBO-
eM TpyRe <«Teopus pacuera BHHTOBOTO  JBHKEHHS»
(1901 r.). IxeBelKH#l MOJOKUJI HAUaJO pacuery Jonacrei
BHHTA 110 3J1eMEHTaM, NMPHHATOMY 3aTeM BCeMH a’pOoJuHa-
MHKaMHu. Teopuss JKeBenkoro Gblia Jydiiefi IJsi TOTO Bpe-
MEHH, OJHAKO H OHAa MMeja Pal HeLOCTATKOB.

H. E. )KykoBckuii, ykasbiBass Ha HemOCTaTKH TEOPHH
Jl:keBenxoro, Kak u APyrux CYUeCTBOBABLIKX TOTAa TeOPHi,
omy6aukesaa go 1910 r. psim crareil, cBsi3aHHBIX ¢ 11pob.Je-
Mol rpebnoro BuaTa. Ho 3T0 6BlIAa TOMBKO NOATGIOBKA K
Gosee yrayGaeHHOH pa3paboTKe TeOPHH BHHTA, MPOBEHEH-
HO#l UM oAHoBpeMeHHO ¢ ero yuenukamu Bb. H. IOpbeBbiM 1
I. X. CabununbiM. Teopust OpreBa—Cabunnua 6ulia 604b-
IIMM LIAaroM Brepej N0 cpaBHeHHUIO ¢ Teupidedl [[:KeBeukoro,
TaK KuK 0ild yXe YUUTbBaJa OCeBOH [1I0TOK BO3AyXa, CO3-
JaBaeMblfl CaMUM BUHTOM, Yer> NpeKHHe TEOpHH He Y4H-
ThIBaJIH.

[Toutu B 10 2> Bpems (1912 r.) H. E. J)Kykosckuii
ony0:s4KoBzf Hayano 60.iee COBeplIEHHOH TEOPHM BHHTA,
OCHOZAHHOH Ha BBENEHHbIX UM B a3POAHHAMHKY NPHUCOEH-
HeHruX BuxpAX. Ero pabora «Buxpesass Teopusi rpeGHOro
BUHTA», CoCTOSAIBIIAsT M3 UYETBIpeX CTarei, Mo BbIPAXKEHHIO
IOpbeB3, «cocTaBu/ia 3M0XY B PAa3BUTHH TEODHM BHHTOBY.
Teopusi JKyxoBckoro oxBaTu/ia BCe caydyau paGoOTHl BHHTOB,
HauMHas C NponeJJjepa M TEJUKONTEePa M KOHUAST BEHTHJIA-
TOpaMu ¥ BeTPAHbIMH ABUrarensiMu. Ilpu paspabGorke 3TOH
teopun H. E. )KykoBcKOMY Bo MHOTOM NOMOIVIM HCCJe0-
BAHHS ONHOTO U3 TaJaHTJIUBEHIINX €ro VYEHUKOB —
B. TI. Beruunkuna, paspabaTblBaBlIero BHXPEBYIO TEOPHIO
RHHTA COBMECTHO CO CBOMM YUHTEJIEM.

Yrayb.ennas paspaGotka teopuu BuntoB H. E. JKykos-
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CKHM H €ro yYeHMKaMH I03BOJIMJIA [0-HOBOMY NOAOMid K
KOHCTPYMPOBAHHIO BHHTOB. ¥1asJoCch HalTH HEKOTOPYIO pa-
[MOHAJBHYI0 (OPMY BHHTA, NOACUMTATbL BCE €r0 3JEeMEHTH
H TOCTPOUThL TAKOH BMHT. DTH BHHTHI NMOJNYUHJIH Ha3BaHHe
HE)X (uuuuuans JKyxkoBckoro). OnbITEI ¢ HHMH TOJATBEp-
IOHUJIH TeopeTHUecKHe pacueTsl, u BuHTH THna HEXX c ycne-
XOM TNPHUMEHSIJIHCh B Halled aBHALUH.

«Cpoefi paGoto#t «Buxpesast Teopusi rpeGHOr0 BHHTa»,—
nucan akageMuk C. A. Hangsirun, — Huxonait Eroposuu
JKykoBckuit nas pelleHde 3afaud, He ToAgaBaBllefics Huc-
CJEeIOBAHHIO LIEJIOe CTOJIeTHEe, HEeCMOTpsI Ha YCHJHS Teope-
THKOB M 3KCIepuMeHTaTopoB Bcex cTpan. On HaMHOTO ome-
pPenus MHOCTPAHHBIX VYEHBIX, KOTOPble KO BpPEMEHH MOSB-
JIEHHsI ero 3akJIUYHTeJbHOH, 4-§ yactd, paborn (1918 r.)
elle CMOPHJM O CaMOil MOCTAHOBKE 3aauu».

F'MTABA VII
IFOPU3OHTAJIbHBIX TMOJIET CAMOJIETA

HaunGosee npocTslM mJist pacCMOTpeHHs ABH:KEHHEM ca-
MoJieTa SIBJASIETCS paBHOMEpHO-TIpSIMOJIMHeHHOe JBMXKEHHE,
T. e. IPSIMOJIMHEHHBIA MOJIET C IIOCTOSIHHONH BO3AYLIHOH CKO-
POCTBIO NPH HEM3MEHHOM YTJle aTakd (1Mo FOPH3OHTAJbHOH H
HAKJOHHOH BHH3 HJM BBEPX TPaekTopuH). PaBHOMepHO-mps-
MoOJIMHEeHHOe ABHIKEHHe, COrJacHO mepBoMYy 3akoHy Hprorto-
Ha, IIPOUCXOAHT Ge3 HeHCTBHST KaKUX-TH60 HeypaBHOBelleH-
HBIX CH.I — MO MHEepLHH.

Takum o6pasoM, AJsl NPSIMOJHHEHHOTO MOJIeTa C MOCTO-
STHHOH BO3AYLUIHOH CKOPOCTbIO HEOGXOAMMO paBHOBecHe mAed-
CTBYIOIIUX Ha CaMOJieT CHJI, a TakiKe DPABHOBECH® MOMEH-
TOB 3TUX CcuJ (MHaue caMoJieT GyaeT MOBOpauUBAThCH B
CTOpPOHY GoJsbLIEero MOMeHTa), T. €. CyMMa BceX CHJ, Kak
U CyMMa MX MOMEHTOB, HOJKHA PaBHSTLCS HYJIO.

ITpsaMosnHeHHbIE MOJIeT C MOCTOSIHHOH BO3QYIIHOH CKoO-
POCTbIO HA3bIBAIOT Y CTAHOBHBUIHMCS.

PeXUMOM npsMOJHHEHHOrO NoJieTa Ha3bIBAETCS TIO-
JeT ¢ onpefe/eHHOH BO3JYWIHOH CKOPOCTbIO M COOTBET-
CTBYIOLUIMM €H YIr.JIOM aTaku 10 TOPH30HTAJbHOH H.IM Ha-
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KJOHHOH TpaekTopuu (TpaekTropued moJera SIBJSETCS Tpa-
eKTOPUS ABUAKEHHST LEeHTpa TSXKecTH camosera). Tak Kak ca-
MOJIET ‘MOXKET JeTaTh C Pa3JUUHBIMH CKOPOCTSIMH, TO, CJe-
10BATENLHO, CYLIECTBYIOT PA3JIHUHbIE PeKHUMEI FOPH3OHTAb-
HOTO MoJera.

§ 43. YCJloBHSA PABHOBECHSI CHJI B FOPU3OHTAJIbHOM
MOJIETE. YAEJIbHASL HATPY3KA HA KPbUIO

YCcTaHOBUBIWIUMCSH TOPHUBOHTAJBHBM I10O-
JeTOoM HasplBaeTcss NPAMOJHHEHHBIH MMOJeT B TOPH30H-
TaJbHOH TJIOCKOCTH C TNOCTOSIHHOH BO3YIUHOH CKOPOCTbIO.
TlycTh camosierT JieTHT TOPHU3OHTAJIbHO M MPAMOJHHEHHO C
MOCTOSAHHOM cKOpOoCThbIo V M yrsioMm ataku a (puc. 58) *. By-
J€M CUMTaThb, UTO aTMOC(pepa CTIOKOMHA M CaMOJIeT JIeTHT 6e3
KpeHa Y CKOJIbXKEHHS.

Ha camosier meficTBYIOT Tpu TIJIaBHBIE CHJIBI: CHJIA Beca
G, cusa tarun P u moanas aspoaMHaMuueckass cugaa R ca-
MoJieTa; TOC/JeHIO ynoOHee 3aMeHHTh ee COCTAaBJISIOU(H-
MU — TogbeMHo# cuiofl Y u n060BBIM compoTuBaeHueM Q.

Cuna Beca HampasJieHa BepTHKaJdbHO BHH3. IlogneMuas
CH/ja B JaHHOM CJyyae HamnpaB/jeHa BepPTHKaJbHO BBepX
(oHa Bcerma meprneHAUKYJsIpHA BEKTOPY BO3AYIIHOH CKOpO-
cti). Cuna oGOBOTO CONPOTHBJEHWS B JAHHOM CJydyae Ha-
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Puc. 58. Cunbl, ageficTByIOlIHE HA CaMOJIET B YCTaHOBMB-
ureMcsi TOPU3OHTaJbHOM IOJeTe

* Tlom ckopocthio Hojera V Bcerma 6yaeM mojpa3yMeBaTb BO3+
LYLWHYI0O CKOPOCTb CaMOJIETa.
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fipaBJieHa I'OPU30HTAJBHO NPOTHB ABUKeHHsT camoJtera. CH-
Ja TATd HanpaBJieHa TOPU3OHTAJNbHO B CTOPOHY HBHXKEHHT
camoJieta *. Bce 3T CHJIBI J1eKAT B MJIOCKOCTH CHMMETPUH
camoJjera. Ms HMX TOJIbKO CHJIa Beca BCerga NpHJIOKeHAa B
LeHTpe TSXKeCTH CaMoJeTa, HO U Apyrue CHJIbl 6yneMm moka
CUUTATh MPUNOKEHHBIMH TOXKe B ILEHTPe TAXKECTH caMoJera.

Jas1 paBHOMEPHO-NIPSIMOJIMHEHHOr0 MBHXKEHHH Heo6X0-
IuMo, uToGbl CHJIBI OBblIM B paBHOBecHu. Ms puc. 58 BhaHO,
yto cusay Beca (G ypaBHOBelIMBaeT monbeMHas cujaa Y, a
cuny jao6oBoro conpotuBieHnss Q —cuaa tarn P. Tarkam
ofpasoM, /s TODM30HTAJAbLHOrO NoJjera HeoOXOAHMBI 1Ba
ycaoBusi paBHoBecHs cua: Y= G (ycjoBHe TOPH30HTAJb-
HoCTH moJieta) H P = Q (ycJoBHe NOCTOSIHCTBA CKOPOCTH).

STU paBeHCTBAa HashIBAIOTCS ypaBHEHHSIMHU JBMU-
KeHHS JJs YCTAHOBHBLIETOCSI MOPH30HTANbLHOTIO TOJETa
camogsiera. Ilpu HapylweHMM 3THX paBEHCT3 ABHXKEHHE CTa-
HeT KPHBOJMHEHHBIM ¥ HePaBHOMEPHBIM.

YaenbHag Harpyska na kpwijao. Pasenctso Y = G noka-
3blBAeT, YTO B TOPHU3OHTAJLHOM IOJIETe KPbLIO HeceT Tpys,
paBHbIE Becy camoJiera. TakuM o6pasoM, Kaxabli KBaj-
paTHBI MeTp mjomiaad S KpblJla HeceT yaCTb 3TOTO Ipysa.

OTHolllenne < HasblBaeTCsl HATPY3KOi Ha KBaAPaTHEIH MeTp
Kpblla, MM YA eJabHON HAarpys3skKo# Ha KPBHJAO p:

p= —5 (xe/n?).

Y coBpeMeHHHIX CaMOJIETOB yAeJabHass Harpyska Ha Kpbl-
Jo KoJsebJieTcsi . B OuYeHb WHPOKUX mpenenax. Hopmanbnas
ylaesbHasi Harpy3ka COOTBETCTBYET HOPMAaJbHOMY TMoOJe T-
HOMY Becy camoJera, T. e. TOMY BeCy, HCXOAsl U3 KOTO-
poro BeAYT pacuerhl JETHbIX KauecTB NAHHOTO caMoJerTa.

HopMasbHblit noJieTHBII Bec, NMJoLlaAb KpblJibeB U HOP-
MaJbHasl yAeJbHas HaMpy3Ka Ha KPblIo camosieroB SIk-18 u
S1k-11 nmpuBemeHbl HHUXKeE.

¥YpenbHasi Harpyska

Tun IMoneruntit Bec, | [laowans Kpena,
Ha KpBLIO,
caMoJsieTa Ke m? ’ w2l m
sIx-18 1050 17 62
SIx-11 2300 15,4 149,3

*.Crporo rosops, CHJa TATH MOXET 0Ka3aThCs HanpaBJEHHOA He
TOYHO TFOPH3OHTANbHO, HO [JIS1 HAlIUX LEJeH 3THM MOXKHO npeHebpedb.
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§ 44. CKOPOCTb, MOTPEBHAA JJid FOPU3OHTAJIbBHOIO
ITOJIETA

ﬂJI?I OCYIIeCTBJCHUS TOPH3O0HTAJBHOI'o IIOJIeTa TpeﬁyeT-
es1 Takasi CKOpOCTb, IPH KOTOPOH KPBIJIO NPU NAHHOM YrJae
ataku Oyner crmoco0GHO co34aTh NOABEMHYIO CUNY, PaBHYIO
BeCy camo.iera.

HOIL’beMHaH CHJIa, KaK H3BeCTHO, paBHa:

%

=S,
&8 TIOCKOJBbKY noJdbeMHasd CHJIa HAO0JIXKHa 6bITb paBHa Becy,
TO, CJeJoBaTe/IbHO,

}’—:cy

G=c,~s.

2
Pemas 370 ypaBHeHHe OTHOCHTENIbHO V2, MOJYUHM:
2 20
cypS ?

OTKYyZa ONpefeauM CKOpocTh, MOTpebHYIO MAJs TOPHU30H-
TaJbHOTO TOJIeTA MPH AAHHOM YIJe aTakd U Ha JaHHOH BH-

core:
2G

[Moncrasasia B 3Ty ¢dopMyay Bec camoJgera B K2, IJO-
manb Kpblia B M2 ¥ NJOTHOCTb BO3JAYXa B Ke Cek?/m*, mo-
AYYHM TIOTPeBHYI0 CKOPOCTh B M/cek.

BeiBegennasi hopMysia nokasbiBaer, uTo Ha NOTpe6GHYIO
CKOpoCcTh BJAUAOT: 1) K03(pdHUUHEHT moabeMHOH CH.HbI(‘Cy.’
T
S
3) mJoTHOCTHL BO3AyXa Q, HHAuUe ToBOPS, BbICOTA IN0JETA.

3apava. OnpenenuTb CKOPOCTb, NOTPeGHYIO AN TOPU3OHTAJbHOTO
monera camoJsera $k-18 mpu Bece G = 1050 k2 u yrae atakn a = 2°.

Otser. V =51 m/cex = 184 xm/uac.

uHaue TOBOPS, yroJ araku, 2) yhenbHass Hanpyska 3§

§ 45. BIMSAHHE YIJIA ATAKH HA NMOTPEBHYID CKOPOCTbD.
HAKJIOH CAMOJIETA K FOPH3OHTY IPH PA3HBIX
CKOPOCTAAIX U MAKCHMAJIbHAS CKOPOCTbD.
MHUHHUMAJIbHAS CKOPOCTb

paCCMOTDHM I‘O]f)PI3OHTaJIbeIﬁ NoJIeT OOHOTO U TOro XKe
caMoJieTa NpU PasHbIX yriax aTakd, CUHTasl BHICOTY IoJeTa
1 yIeJbHYIO HATPY3KY HA KPbLIO HEHM3MEHHBIMH,
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[TpeAnonoxuM, YTO JETUHK YMEHBUIHJ YroJl aTakH, xKe-
Jlasi, OLHAKO, MPOJAOJXKAaTb TOPU3OHTAJLHEIH ToJeT. [Ipu
3TOM KO3()(HUUHEHT MOXbEeMHOH CHJbI €, YMEHbUIHTCS, CJle-
JOoBaTeNbHO, YMEHBIUHTCS M ToabeMHasi cuia. Ho storo no-
NYCTHTb HEJb3Sl, TAK KaK B TOPU30HTAJbHOM II0JIeTE NMOIb-
©eMHasl CHJa JoJkKHa ObITh paBHa Becy camoJera. [Toatomy
TIpY yMeHbIIEHHH yrJa aTakKu JeTUHK JOJI)KeH OJHOBpeMEeH-
HO M COOTBETCTBEHHO YBeJUYUThb cKOopocTb. HaobGopot, mpu
YBEJMUEHHH yria aTaku (YBeJqHueHHH KodddHineHTa c, )
CKOPOCTb NOJieTa HOJIXKHa ObITh YMeHblIeHa.

CrenoBaTeabHO:

1. TopH30HTAJBHBIH MOJET MOXKET OBITh OCYIIECTBJIEH C
PasHBIMH CKOPOCTSIMH, HO AJSI 3TOTO HAal0 MEHSTb YroJ
araxu. Ilpn yBesuueHMH CKOpPOCTH HAaj0 yMeHbUIATh YroJ
4aTakH, a NpU yMeHbLIEHHWH — YBeJHUHUBATh €ro.

2. B ropusonrajbHOM MoJieTe KaXKAOMY YIJy aTaku
(kaxKmoMy cy) y HLAHHOrO caMoJieTa COOTBETCTBYET BIIOJIHE
onpejeJieHHas CKOPOCTh.

Uro6el y6eauTbCsl B COpaBefJIHBOCTH 3THX BHIBOMIOB, pe-
UIEM CJAeNYIOUIYI0 3ajxauy.

3apnaua. JleTuMk oCyILIecTBJASIET TODH3OHTAJbHBEI INOJET y 3eMJIH
Ha caMmoJieTe, IIOWAAb KpblIbeB Kotoporo S = 10 2 u nojeTHBI Bec

G = 1000 xe. Kakas notpefyercsi CKOPOCTb NpH yrjax araku a; = (°
a2 =23° u a3=10°, KOTOpEIM COOTBEeTCTBYWOT Cy=0,2, cy=06 u

¢y =10.
Pewenue.
2 .1000
HpI/I ) = o° Vl = l/mwt 89,5 M/CBK =
= 322 xkm/uac;
2.10
npu ap = 3° Vo= —()—6—.()%2520.7)—:51,6 mjcex =
= 186 km/uac;
9 . 01
npu as = 10° Vi= Wz.o—llgs%T =40 m/cex =
= 144 knm/uac.

Hakaox camosera K rOpM3OHTY MPH PasHBIX CKOPOCTAX
H MaKCHMaJabHas cKOPoCTb. [Ipy BBIMOJHEHHH TOPHU3OHTA/b-
HOTO MoJieTa € pasHBLIMH CKOPOCTSMH TIOJIOXKEHHe CaMoJera
OTHOCHTEJBHO TOpH30HTa Oyaer pasauuHeiM. OHo ompeje-
JISIeTcss yIJIOM HakJOHa caMoJieTa, KOTopblii oOpasyercs
npoJoJabHON OChbIO caMoJsieTa H ropusoHtoMm (puc. 59). O6
VIVle HAKJ/IOHA caMoJieTa K FOPH30HTY JIETUHK MOXKeT CYIHTb
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Puc. 59. Hakaon camonera K TOPH3OHTY NP Da3HBIX CKOPOCTSX —-—
oT MaxkcuManbuoii (/) no Muuumansholi (V)

N0 TOJIOXKEHUIO BePXHero Kpas Kalora [BHraTes]si OTHOCH-
TeJbHO JIHHMH TOPH30HTA, B OCOOEHHOCTH, €CJM BepXHUH
Kpall xamoTa napaJuiejieH NpoAoJibHOM ocu camoJsera. Ha
puc. 59 nokasaHbl MOJIOKEHHSI caMoJieTa B TOPU30HTAbHOM
noJjieTe NpH PasHbIX CKOPOCTSX.

[TosoxxeHue | npumMepHO COOTBETCTBYET IOJIETY C MAaKCH-
MaJIbHOH CKOpQcThl). M aKCHUMaJbHAg CKOPOCTh—
3To HauboJblllass CKOPOCTb NP OUEHb MaJoM yIJe aTaki,
KOTOPYIO MOXKET PasBUThb JaHHBLIH CaMoOJieT B FOPU30HTAJb-
HOM TIOJIeTe Ha JaHHOH BBICOTE ITPH MOJHOH MOIIHOCTH ABU-
rareJs.

Gopmysy mas onpeneseHHss MakCHMaJbHOH  CKOPOCTH
MOKHO BBIBECTH M3 ITOJIYUEHHOTO Bblllle paBeHCTBA:

Q=Pr,
Cx pv_z;“_'m(c S=P.

UTo6bl 3aMeHUThb TSTY uYepe3 TSTOBYIO MOIIHOCTb, YMHO-
XUM ofe yacTH paBeHcTBa HAa Viaxe,

3
Cy PV 2MaKC S—p VM

aKey

by
HJIH, TTOCKOJIbKY TAroBasg MOIIHOCTL Ny = —ﬁ‘ﬂ ,
3
c, P_VQ_M S=75 N,.

OTcrona
3

1% — V150 Np
MakKc CxpS )
a TaK KaK TATOBYI0 MOIIHOCTb MOXXHO BBIPa3uTh yepes

MOIIHOCTb ABHTaTeJsi ¥ K.I.JA. BuHTa: N,= N (§ 37), To,
CJ1eJ0BaTeqbHO,

3

Ve =1/ 150Ny (n]cer).
CpS
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Us sto#t GopMyan BHAHO, YTO MaKCHMasbHasi CKOpPOCTHL
BaBHUCUT: OT MOLLHOCTH JBHraTess, K.M.A. BUHTA, a3ponuHa-
MHUYECKOTO COBEeplleHCcTBa caMoJieTa (C,) W BBICOTHl moJeTa.

Tax kak npu paboTe Ha MaKCHMaJbHOM peXHMe mepe-
rpy:Kaercsi ABUraTeJb, TO Ha IpaKTHKe uyallle JeTalwT Ha
HECKOJIbKO MeHblleli ckopocTd (moJioxeHue I[), Koropyio
MHOT/la Ha3hBalOT KpelicepcKo i

ITonoxeuus Il u IV npuMepHo COOTBETCTBYIOT HBYM
TOXKE XapaKTepHBIM CKOPOCTAM — HAaUBBITOAHeHmeH
H 3KOHOMHuecKO#i (o HUX Bymer ckasaHo JaJjee).

W3 pucyHka BHIHO, UTO caMblif 60JBILIOH YyroJa aTaku
HyXKeH INpH NoJieTe C TAaK HasbiBaeMOH MHHHMaJbHOH CKO-
pocthio (moJoxkenue V). Dra ckopocTh SBJSIETCST BecbMa
XapaxkTepHOH AJs caMoJeTa.

MuHumanbHass ckopocTh., MuUHUMAaJAbHOH CKO-
POCTH IO JOAHHOT'O caMoJieTa HasblBAeTCsl HaMMeHblIas
CKOPOCTb, C KOTOPOHl OH MOXeT COBeplliaTb TOPH30HTA/b-
HBl# moJser. HeBo3MOXKHOCTh JieTaTh C ellle MeHblieHd CKO-
pPOCTbIO OOBSICHSIETCSI TEM, UTO YMeHblIeHHe CKOPOCTH J0-
CTUTaeTCs 3a CYeT YBeJUUEHHS Ko3(Q(PHUHeHTa MOAbeMHOR
CHJIBl Cy, @ TOJNYYUTb KO3 duuUeHt ¢, 60/blie Makcumalb-
Horo Heabss. CuenoBaTesbHO, MHHUMAJbHYIO CKOPOCTh
MOXKHO BBIYMCAUTL MO QopMmyJe:

Vi = V‘—G (#¢/cex).

Cy makcpd

910 Tak HasblRaeMas TeOopeTHUeCKas MHUHU-
ManlbHasg CKOPOCTb, COOTBETCTBYyIOWlasl MOJeTy Ha
KpHTHUecKoM yrae arakd. OJQHako Jerath Ha 3TOH CKOpO-
CTH 3ampellaercs, Tak Kak Ha KPUTHYECKOM yIJyie aTakd ca-
MOJIET MOXKeT CBaJHMTbCS Ha KPBIJIO H IJIOXO YyiIpaBsJdercs.
ITostomy, Kak npaBuJo, YyroJd aTakd He MAOBOAST 10 KPHTH-
YeCKOro (3a HCKJ/IOYeHHeM OT[e/bHBIX CJyyaeB, 0 KOTOPLIX
Oyner ckasaHo JaJee).

[IpakTuueckoll MHHUMAJAbHON CKOPOCThHIO
ABJISIETCST HECKOJbKO 6oJibIasi CKOPOCTh, YeM TeOpeTHYeCKH
MunuMagbHas. CUUTAIOT, YTO OHA COOTBETCTBYET MPHOIU3H-
TesbHO 0,75 Cymake. TOTAA MPaKTHYECKH MUHHMaJbHas CKO-
poctb Gyner:

Vuu. np — 1,15 Vuul.

Tenepb BbiuHCAEM CKOPOCTH Vi H Viyy. np caMoJieToB
Ak-18 u Sk-11.
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3anauya. Onpenenuts TEOPETHUECKH MHHHMAJbHYIO H NDPAKTHYECKH
MHHUMaJABHYIO CKOPOCTH camojera $1K-18 B ropuU3OHTaJBHOM . MoOJeTe
y 3emau npu nojerHom Bece G = 1050 «xe.

Pewenne. Ha mnosasipe aroro camosera (puc. 35) Haxoaum, uTO
€y yaxe= 1,27. OnpenejseM MUHHMAJAbLHYIO CKODOCT:

1050
Viun = TH 0 17~ 27,9 mjcex ~ 100 Km/uac.
OnpepensieM MPAaKTHYECKH MHHHUMAJBHYI0 CKOPOCT:

Vi, np=1,15Vun = 115 &m/uac.

3apava. Onpenenuts TeOpPeTUYECKH MHHHMMAJbHYIO H MPaKTHUECKH

MHHHMAJNBHYIO CKopocTd camoJera $Ik-11 B ropu3oHTanbHOM moJere y
seMay npu nojerHom Bece G = 2300 ke.

Pewenne. Ha nosspe storo camosera (puc. 36) HaxoQuM, uTO
€y maxe = 1,4. OnpenesseM MHHHMAJBHYIO CKOPOCTb:

) 22300 ’
VMHH= —l_.4_T0, 2m -—41,3 M/C€K= 149 KM/‘taC.

OUPE,U.EJIRCM NPAKTUYECKH MHHUMAJbHYIO 'CKOPOCThb:
Viwionp = 1,18 Vyuw = 171 £at/uac.

$opmysa MHHUMAJbHOH CKOPOCTH NOKAasbiBaeT, YTO MH-
HUMaJ/bHas CKOPOCTh CHJbHO 3aBHCHUT OT YINeJbHOH Harpys-
KH Ha KPbIJI0, BBICOTH MOJIETA H BEJHUHHBI Cy wakc.

Yaenbnasi Harpyska Ha KpbLIO M MHHHMaJbHas CKO-

POCTb yqe6Horo nJaHepa M HEKOTOPbIX CaMQJIETOB IIpHBE-
JeHBbI HHIKE.

Tun camoJsera -g— K2/ m2 Vi KM/4ac
{Inanep yueGHHA (npumepﬂo) .. 15 50
Camoaqer Ilo-2 . . . .. 30,8 70
Camoner SIk-18 e e 62 100
Cawmoner fx-11 . . . .. 149,3 149

$ 46. TATA, NNOTPEGHAA JJI1 TOPU3OHTAJIBHOIO NMOJIETA

Tary, Heo6XomuMywo IJsI YCTaHOBHBIUETOCSI TOPHU30H-
‘TAJbHOTO Il0JIeTa, HAa3blBAIOT NMOTPe6GHOH TATOH H
o0o3Hauaiwt P,

W3 npenbinyuiero H3BeCTHO, YTO B TOPH3OHTAJIBHOM yC-
TAHOBUBIUEMCSL MoJeTe INOAbeMHAas CcuJga paBHA Becy
{Y = (), a no60oBoe conpoTuBaeHHe — NOTPeBHON TATe BHH-

119



ta (Q = P,.) PasnenuB mepBoe paBeHCTBO HAa BTOPOE, MO-
JYUHM:

Y G

QT P
a Tax Kak OTHOLUEeHHe MOABbeMHOH CHJBl K cujie JoGOBOro
COTIPOTHUBJIEHHS] PaBHO a3’pOAMHAMHMUYECKOMY KauecTBY ca-
MoOJIeTa, TO MOXKHO HaNHCAaTh:

G _
p—;——KI

OTKyna
G
Pn = ? (KZ),

T. e. Tdra, HOTpeﬁHaH IJIs1 YCTAaHOBHUBIIEroCss rOPHU30HTAJb-
HOTO I10JIeTa, paBHa BeCy camMmoJiera, AeJeHHOMY Ha aspo-
AMHaMHYeckoe KauyecTBO caMoJieTa npu OJaHHOM YyrIJie aTa-
KH.

(DODMYJIH IIOKa3hbIBaeT, YTO UeM MeHblIle BeC caMoJieTa H
yeMm OoJiblle ero KauyecTBO, TeM MeHbUIadg Tdra ﬂOTp€6yE3T-
Ca OJig TOPH3O0OHTAJbHOIO II0JeTa. Ho xkauecTBo camoJieTa
3aBHCHUT OT yrJia aTakxkH, cJegoBaTeJdabHO, MIPH H3MEHEHUH YT-
Ja aTtaku UsMeHHTcs W norpeGHas Tsra. IlosTomy ans on-
peneseHduss noTpe6HOH TSITM NMpH 3aJaHHOM yIJie aTakKH Ha-
OO0 NpeaBapUTeJbHO HaHTH COOTBETCTBYIOIIlEe €My KaueCTBG
caMmoJiera.

3apaya. Onpenenuts TAry, MOTPeGHYIO AJsi TOPH3OHTAJLHOTO [0-
Jera camosera (Ik-18 npu yrme araku o =6° H NOJETHOM Bece
G = 1050 xe.

Pewenue. Tlo nonsipe camonera $Ix-18 Haxomum, uTO mpu yrae
ataku 6° Koahduuuent cy = 0,69 u xKosdhduunuenr c, =0,06; creno-
BaTeJbHO, KayeCTBO

c 0,69
K=Y =2"= .
Cy 0,06 11,5
Torpa notpe6Guas Tara Gyner:
- 1050 ke
p,=-"%
11,6
3apaua. Onpenenuts TAry, moTpeGHYIO [/ TOPH3OHTANBHOTO MO-
nera camosera Sk-11 npu yrne araku o= 8° U NOJETHOM Bece
G = 2300 xe.

Pewenue. Tlo nonsipe camosera §Ik-11 Haxomum, uyTO mNpu yrie
araku 8° koapduunent ¢y =0,75 u KoapduuueHT ) =0,044; cre-
JN0BaTeJbHO, KauecTBO

0,75

= ——=17.

0,044

=091 xe.
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Torpa norpeGuas tara 6yner:
Py=220% 135 ke,

B Hamux 3ajauax He ykasaHa BBEICOTA IIOJIeTa IO TOW
NPHYHHE, YTO BBICOTA NMPU PABHBEIX YIJax aTakd U OTCYTCT-
BUY BJHMSHHS CKHUMaeMOCTH He BJMSET Ha NOTPebHYIO TATY.
Benb kauecTBO caMoJjieTa 3aBHCHT TOJBKO OT Ko3bduineH-
TOB Cy H C,, @ Ha HHUX BHICOTA II0JIETA IIPH CPaBHUTE/bHO
MaJsIBIX CKopocTax (mpuMepHo xo 700 km/uac) He Bausier. Ta-
KHM 006pa3oM, AJs1 CaMOJIeTOB C TMOPLUIHEBUHTOBBIMH JIBHTa-
TeJSIMH MOXHO CYHTaTh, YTO MOTpebHAast TATAa OT BBLICOTHL
noJieTa He 3aBUCHT.

§ 47. 3ABUCUMOCTHh NMOTPEBHOH TArd OT CKOPOCTH
MOJIETA (KPHBAS )XYKOBCKOIO),
INIOTPEBHBIE U PACHOJIATAEMBIE TATH

Hrak, norpebHast AJs1 TOPU30HTAJbHOTO MOJIeTa TATA
3aBUCUT OT Beca caMoJieTa U yrja aTakd, a NpU HEeH3MeH-
HOM Bece — TOJIbKO OT yrja artaku. Ho B ropusoHTanbHOM
nosere KaxAOMYy YIJy aTakd COOTBETCTBYET BIIOJIHE oOIlpe-
IeJleHHas BO3JylIHas cKopocTb (§ 44), caenosaTesibHO, B
KOHEUHOM cuere nuTpebHasi Tsira 3aBUCUT OT CKOPOCTH MO-
nera. I'paduyeckoe usofpakenue 3Toi 3aBUCHUMOCTH HOCHT
HasBaHHe KPHUBOH NoTpeOHBIX THAT, UIHM KPHUBOH
JXYyKOBCKOTO AJS TATH

Meron moctpoenuss Kpusoit JKYKOBCKOTO BKpaTie 3a-
KJouaercss B caepymouieM. IToabsysice Gopmyaamu s V u
P, BBIUHCJSIIOT CKOPOCTH U TSTH, MOTPeOHBIE AJST TOPH30H-
TaJbHOTO IoJIeTa JaHHOTO CaMoJieTd NPU Pas3IHUHBIX yraax
aTaky, ¥ pesysabTaThl 3aHocst B TabJully, N0 KOTOPOil U
CTposiT KpuBYyio. [las 3TOro Ha ocH aGCIUCC OTK/aJbIBAIOT
B NMPOH3BOJbHOM MacuitTabe cxopoctdH (puc. 60), a Ha ocu
opauHaT — noTpebHBIE TATH, 3aTeM BOCCTAHABJAMBAIOT K
OCSIM MEePHeHIUKYISAPEl B OKOJIO TOUEK HX IlepeceueHusl Haj-
MUCHIBAIOT COOTBETCTBYIOLIMe Yriibl ataku. CoelHHUB NOJY-
YeHHBIe TOUKH MJIaBHOH JMHHEH, mosyuaoT KpuByio JKyKos-
CKOr0, NOKAa3blBAIOILYIO H3MeHeHHe MOoTpeOHOH TATH B 3aBH-
CHUMOCTH OT CKOPOCTH ITO0JIeTa U Yrja aTakH.

Ha puc. 60 u 61 panwl KpuBble noTpeGHHIX M pacioJa-
raeMplx TAT AJs camosieToB Jk-18 u Jlk-11.

MMoTpeGuble u pacnosaraemble Tard. Uto6Gbl OnmpenenuTs,
NpH KaKUX CKOPOCTSX BO3MOXKeH TOPHU3OHTAJNbHBIE MoJeT
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Puc. 61. IlorpeGurie u pacmojiaraeMble TArH B TOPH3OH-
TaJIbHOM MOJIET€ Ha PasHbX cKopocTsax (y 3eMiau) camo-

aera SIk-11 ¢ peuraremem AUI-21 u ruppaBiHuecKuM
BuutoM 111B-20 (mpu G = 2300 xe)



IaHHOTO CaMoJjeTa, ‘Ha KPUBYIO TMOTPeOHOf TArH HaHOCAT
KpHUBVIO pacrnosiaraeMoifl TATH NAHHOH CHJOBOH YCTaHOBKH
(§ 35). PacnosaraemMas Tsra 3aBHCHT OT BBICOTHI MOJIeTa,
TI03TOMY KPHBYIO OepyT [Jsi TOH BBICOTHI, Ul KOTOpPOH 3a-
JlaHO OIpelle/UTh JeTHble KauecTBa caMoJgera. Ha puc. 60
u 61 xpusas PjB3sra ang H =0.

Touka nepeceqe}mﬂ KPUBBIX COOTBETCTBYeT MOJIeTy C
HauMEHbUIMM BO3MOXKHBIM B FOPH30HTAJLHOM I[OJEeTe YriaoMm
4aTakH, T. €. NMoJeTy ¢ MakKCHUMaJbHOH CKOpPOCTbIO (HampH-
Mmep, y camosera fk-18 sror yroam araku 6ausox x 0° u
Viyake =244 km/uac npu norpe6uoit tsare P, = 120 ke).

C yMeHbllIeHHEeM CKOPOCTH I10JIeTa H yBeJHUEHHeM yrJia
arakd mnotpebHast Tsra, Kak BHAUM, yMeHnbliaercs. MuHH-
MaJ/bHYI0 NOTpebHYI0 Tary (MHHHMasabHOe JJ0GOBOE COTPO-
THBJICHHE caMoJieTa) HalileM, TpOBeAsl KacaTeJbHYI0 K
xpuBoii JKyKOBCKOro, mapaJJienbHyi0 OCH ckopocteil. Tou-
Ka KacaHusi 0603HAUUT YroJ aTakH, NpH KOTOPOM Tpedyer-
¢ MUHMMaJ/bHAst Tsara (mias camogera $1k-18 oHa paBHa
88 ke). Kakoit ke 3T0 yroa araxu?

W3 dopmyasl noTpeGHOH TATH cjaenyeT, YTO MHHHMaJb-
Hag TsAra norpedyercs Ipd MakCHMaJjbHOM KauecTBe CaMo-
Jieta, T. e.

Pn MHE = Rraxc KMBKC ( 2)

MaxkcumanbHoe Ke KauecTBO, KaK M3BECTHO, CaMOJIET HMe-
eT npu HauBbiroaHeimeM yriae araku (§ 29). Caenosareiinb-
HO, TOYKa KacaHuss 0003HAUMT HAUBBLITOAHEHUIMH yros ata-
Kd. Bosaymnas ckopocTb, COOTBeTCTBYIOILAst 3TOMY YLy
aTaky U MUHUMaJbHOH mOTpeGHOH TsAre (a TeM caMbiM H
MHHUMAJbHOMY JIOOOBOMY CONPOTHBJIEHHIO), HasblBaeTcs
TeopeTHUeCKM HaUBBLITOOHeHmeH CKOPOCTHI T O-
PH3OHTAaJbHOTO NoJaeTa (HampuMep, Yy caMoJera
dAk-18 mpu Bece G=1050 xe, kak BHUAUM, Vs =
=155 xm/uac).

IIpu nauBbirofHeHlleM yrsae aTaku Tpebyercss MHHH-
MajbHasl CHJia TSATH, II0O3TOMY M coBeplllaeMass CcaMOJEeTOM
pabora Ha | xu nyrn 6yner MuHumasabHoil. M pacxonm To-
mauBa Ha 1 KM nyTu (Tak HasbiBaeMbli KHJOMETDoO-
BHH pacxon) noiaxedn Obl NMOJYYUTHCA TakKe MHHH-
MaJIbHBIM, a CJelloBaTe/bHO, MaJbHOCTH MOJIeTa — MAaKCH-
MasbHOH. B meficTBUTE/NbHOCTH MOJYyYaeTcss He COBCEM Tak.
Pacxon tonsuBa 6bi1 6bl Npu HAauBBHITOLHEHIIEH CKOPOCTH
MUHHMaJ/IbHBIM, ecaH Obl gBuraresqb paboraid 6Ge3 moTepb
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WiIH, 1o KpaiiHe#l Mmepe, ecau Obl ero morepu ObLIM MHHH-
MaapHbl, Ho gBuratesnp pabGoraer HaubGoJjee BBIFOAHO, T. €.
C HAaUMEHBUIMM YAeJbHBIM PacXOIOM TOTJIHBA IPH HECKOJb-
Ko GoJjiblled MOIIHOCTH, UueM Ta, Koropass Ttpefyercss Ipn
HauBBEIMOJHeHIIe# CKopocTH ToJeTa. BesneacrBue 3Toro Mu-
HUMAJbHBIE KHJIOMETPOBBIH pacxol TOMJIMBA TOJydaeTcs
Ha HeCKOJIbKO OOJbLIeH CKOPOCTH, UYeM HaHBLITOJHEeHUIasl.
ATy cKopocTb, 00ecnmeuyuBalOllyI0 MAaKCHUMAJbHYIO [aJb-
HOCTh NOJIeTa, Ha3blBAIOT PEeXKHUMOM MAaKCHMAaJbHOH
NaJbHOCTH.

O6pamiasicb cHOBa K rpaduky, MBbl BUIUM, 4TO TIPH
najbHeHIIeM YMeHbIIEeHHH CKOPOCTH (IOocJ/e HaMBBITOAHEH-
me#) ¥ yBeJIMUEHHHM YIJa aTaku NoTpeOHAass Tsra pacTer,
yto OGBSACHSIETCS YXYALIEHHEM KauyecTBa caMoJieTa Ha
60JBLUIUX yIJaax aTakH.

CxopocTb MOXKeT ObITb YMeHblIeHa, KaK H3BECTHO, TOJb-
KO IO HEeKOTOPOTO MHUHHMYMa, W 3Ta MHHHMaJbHas CKO-
pOCTh COOTBETCTBYET KPHTHUECKOMY yrJay aTaku. Kacaresb-
Hasi K KPUBOMH, mapanienbHass ocd OpAMHAT, OTMETHUT 3TOT
VroJl aTakyd H COOTBETCTBYIOULYIO €My MHHUMAJbHYIO CKO-
pPOCTb TOPU30HTAJBLHOTO TOJETA.

B ropusoHTa/MbHOM TOJIETE C MAKCHUMaJbHOH CKOPOCTbIO
notpebHasi Tsira paBHa pacnojaraeMod Ha TOJHOM Trase,
Ha MeHbUIMX K& CKODOCTAX mnoTpeGHas TsrTa MeHblie pac-
nosaraemoif Ha mosnHoM rase. IlosToMy Ha CKOpOCTSX,
MEHbLUINX MaKCHMaJbHOH, JIeTUUK JOJKEH YMeHblIaTh TS-
Ty 10 norpeGHOM BeJMUMHBI, OpOCCe/HpYs ABuUratesb. [1pa
HEeMOoJIHOM OTKPBITHM [ApOCcessi KpUBasi pacroJsaraeMoil Ts-
ru OyneT NMpoXOXHTh Ha TY HJAH MHYIO BeJUUHHY HUXKe U
TOUKa TepecedyeHUss ee C KPHUBOi MOTPeGHBIX TS MOJYUHTCS
Ha MeHblIeH (U30paHHOH JIETUMKOM) CKOPOCTH.

TakuMm 06pasoM, B TOPH3OHTAJBLHOM IIOJIeTe pachoJia-
raeMas Tara Bcerga paBHa mnortpebuoi (P, =P;). Ecan
pacrosaraemas Tara oyger 6oJbllie moTpe6HOH, TO caMoJeT
Oymer MOJHHMAThCA, €CcaM MeHblIe — CHHXKAThCS, T. €. B
o0oHuX c/aIyyasix caMoJieT yxKe He OyJdeT JeTeTb TOPU3O0H-
TaJIbHO.

Hrak, Ha Bcex CKOPOCTSIX, KpoMe MAaKCHMaJbHOH, TAra,
KOTOpPYIO croco6Ha pasBHTh CHJIOBAs YCTAHOBKA Ha IOJHOM
rase (P puaxc), Goubiue norpe6Ho#. PasHocTh MeXay HHMU
npu TOH UAM HHOH CKOPOCTH TIOJIETa HA3BIBAOT M 3 0Bl T-
KOM Tsarn u 0603HauaioT AP. DTo MOXKHO 3amHcaTh TaK:

AP:Pp make — o
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Ha rpaduke usbuiTox tsaru AP BblpaxKaercsi pacCTOSIHH-
€M 10 BepTHKAJH MEeXNY KDUBBIMH; BeJHUMHY ee B Kaxk-
10M CJIyyae HEeTPYMHO ONpPeNeaHTh 10 BEPTHKAJbHOMN IIKaJe
rpaduxa. [Ipn MakcuMaabHOH CKOPOCTH H3OBITOK TATH pa-
BeH HYJ10. C yMeHbIIEHHEM CKOPOCTH M30BITOK TSATH pacreT
¥ JOCTHTaeT MakKcHMaJjbHOH BeNHUYHUHBI (APyaxc) TPH CKO-
pOCTH, HEMHOro MeHblle#, uyeM HauBbIronHeitwas. Ilpu
Ja/bHefillleM YMeHbIIEHUH CKOPOCTH M36GBITOK TSTH YMEHb-
maercs.

§ 48. MOILHOCTDb, MOTPEBHASA IOJI1 TOPH3OHTAJIbBHOrO
MOJIETA

MoritHocTh, MOTpeGHYIO MJsI TOPUSOHTAJbHOI'O IOJETa,
HashBalOT MOTPeOHOW MOMHOCTHIO ¥ 0003HAUAIOT
Ng.

[Torpe6Hasi m/si TOPH3OHTAJLHOIO MOJIeTA MOIILHOCTD
paBHa NPOH3BECHUIO NMOTPEOHOH CHUJBI TATH HA CEKYHIHYIO
BO3IVIUHYIO CKOPOCTb caMoJieTa, T. €.

Ny = P,V (re m/cex),
WJIH, B JIOIIAAMHBIX CHJAX,
__ Py
Ny = —2— (a.c.).

Ara dopMynaa MokaseBA€T, YTO moTpebHAs MOILLHOCTh
3aBUCHT OT TeX e (PaKTOpOB, OT KOTOPBIX 3aBHCST mOTped-
Hast Tdra U ckopoctb noJjera. [TogcraBuM B (popMyay BMe-
<10 P, u V uX BbIpaKeHHsT U TOTAA IOJYUYHM PasBEPHYTYIO
¢opMyay noTpcOHOH MOUIHOCTHU:

g-l/ 2G
Nn:K cy pS

75

Teneps cranso BHAHO, UTO TOTpeGHAsT MOIIHOCTb 3aBHCHT:
1) or Beca camosiera G u yneJbHOH HATPY3KH Ha Kpbl-

G
JI0 —5=, TpHUeM NoTpeGHast MoIHOCTb Gyxer TeM Godblle,

(2. c.).

yeM Gouibllle 6YAYT Bec camoJjieTa M yaeabHasi Harpyska Ha
KPBLIO;

2) or MJOTHOCTH BO3AyXa P, MHAUe TOBOPS, OT BHICOTHI
noJeTa; ¢ yMeHbIleHHeM IJIOTHOCTH BO31yXa, T. €. C yBe-
JIMYeHHeM BBICOTHI TOJieTa, MmoTpe6HAas MOIIHOCTh YBEeJHUH-
BaeTcs;



3) or kKauecTBa camoJetra K u Kos3hdHuUHeHTa noabeM-
HOH CHJIBI Cy, T. €. OT yrJaa ataku (nockonbky K u ¢y 3aBu-
CSIT OT yIJaa aTaki).

Ecau GymeM paccMaTpHUBaTh MOPH30HTAJIbHBIA MOJET OX-
HOrO M TOTO XKe caMoJieTa NP HeH3MEHHOM ero Bece U Ha
HEM3MEHHOH BbICOTE, TO noTpeGHasi MOLIHOCTL OyJeT 3aBH-
CeTh TOJBKO OT yIJa aTakH, APYTHMH CJOBaMH, OT CKOPOCTH
noJera.

B ropusonranbHoM mnoJere noTpebHasi TsAra, Kak H3Be-
CTHO, paBHa J0G0BOMY conpoTuBiaeHuio, T. e. P, = Q. Cie-
JoBartesbHO, GopMyay moTpeOGHON MOILHOCTH MOXKHO HamlH-
caTbhb M TakK:

. %
No= (a. ).

TToxcraBuB B 3Ty ¢dopMyJay pasBepHyTOe BbIpaxKeHHe
A0GOBOr0 CONPOTHBJEHHS M YMHOXKHB ero Ha V, mosyuum:
C, P.l/d S

Nﬂ —‘_“7—5——"
dta dopMysa mokasbiBaeT, UTO nOTpeOHas 0as 20pu-
B0HTAALHO20 NOACTA MOULHOCTb NPAMO NPONOPYUUOHAALHE
Kyby cKopocTu nosera (B TO BpeMsl Kak norpefHas Tara
NponoplLHOoHadbHa KBaapaty ckopocti). Takum o6pasoM, 1
yBeJHUYEHHS] CKOPOCTH IoJeTa, HanpuMmep, B 3 pasa (npH
TOM e J060BOM CONPOTHUBJIEHMH) MOILHOCTh CHJOBOH YC-
TAHOBKH NOTpebyercs YBEJHUHUTb B 27 pas.

it ycBoeHHS CKa3aHHOTO B 3TOM naparpade pelliuM
sajzauy.

3anava. Onpenensth MOWHOCTb, NMOTPeOHYIO MJIs TOPH3OHTAJbHOr®
nojera y 3eMJH, ecaH sec camonera G = 2500 ke, miomanb KpblJIbes
S =10 »2, kos3dpduunedtr ¢y = 0,4 u KosbduuneHT ¢, = 0,04.

Pemenne. CKOpocTh MoJieTa NOJYYHTCS TaKOi:

2500
V= V 0400510 — 100 #m/cek.

KauectBo camoJgera Oyper:
__ ¢y _ 04
K=-"= 001 = 10.

(2. c.).

—cx
Torpa norpeGHasi Tsira
Py= g =201 — 950 ke
M morpe6Hasi MOILHOCTh
Nn=P" -V _ 250 - 100 ~ 333 4. c.

75 75
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§ 49. BABUCHMOCTDb IMOTPEBHOHW MOIIHOCTH OT CKOPOCTH:
NOJIETA (KPUBAS )XYKOBCKOrO).
MOTPEBHbBIE H PACHOJIATAEMBIE MOILHOCTH

3aBHCHMOCTb MOTPEGHONH MOIIHOCTH OT CKOPOCTH IMoJIeTa:
TIPUHATO U306pa)KaTh rpaduyecku Mo crnocoby, ToXKe mnpem-
aoxensomy H. E. )KykoBckum. Ilosyuaemyio KpuByio Ha-
8LIBAIOT KPHBOH MOTpeOGHBIX MONLHOCTEH, HIX
kpuBo#d J)KykoBckoro aas MomHuHoctTu Crpo-
ST ee noao6HO KPUBOH TOTpeOHBIX THAT, T. €. Ha OCH
abcupce OTKJIafbIBAIOT CKOPOCTH TMOJeTa, a Ha OCH OpaH-
HaT — NOTpPeGHble MOIIHOCTH, COOTBETCTBYIOUIHE PasJHUHBIM
ckopocTsiM M yraaMm ataku. Ha puc. 62 u 63 nanmn Takue:
KpuBble anas camoJgertoB Jxk-18 u fdx-11.

MorpeGHbie u pacnosaraeMble MOWHOCTH. UTo6wl omnpe-
OeHTh, NPH KAKHX CKOPOCTSIX BO3MOXKEH TOPHU3OHTAJIbHBIH
noJerT MAHHOTO CaMoJeTa, Ha TOM 3Ke uepTeKe CTPOSIT U
KPUBYIO pacrosgaraeMblX MOLIHOCTefl CHJOBOH  YCTaHOBKMU.
aroro caMoJsera. KpuBas nmoTpe6HbIX MoOIHOCTEH Tepeceka-
€T KPHUBYIO pacliosiaraeMblX MOIIHOCTeH; TOUKa TMepeceueHHus
KDPHUBBLIX OMNpeJenasieT TOT YroJ aTakd, INPH KOTOPOM MJIs

ma.o.

12 | [TT1
7 /,r” 1880 o0/wy _j‘
” T
Wi }
100- 'Vp !
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7 T T
70 ’;‘j 7, + T
P l}
@ K |
T i | |
U T 'Wﬂ‘
s EREENBCINNENR .
7 8 Gl e 1 Vs P Waged 250 Wit

Puc. 62. Tlorpe6uble W pacrnosaraemble MOIIHOCTH B
TrOpU3OHTAJLHOM moJiete (y 3emau) camoJtera Hk-18
(G = 1050 ke)
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Puc. 63. [lorpe6Hble H pacnojaraeMbieé MOIIHOCTH
B TOPH3OHTAJILHOM moJere (y 3eMJH) caMoJera
dAx-11 (G = 2300 «ke)

OCYVIILeCTBJEHHUS TOPHU3OHTAJbLHOrO moJjiera Tpebyercss BcA
MOIHOCTh CHJIOBOH ycTaHOBKHM. PasBuBaemasi mpu 3TOM yr-
JIe aTakd CKOPOCTb SIBJSIETCS MaKCHMaJbHOR CKOPOCTBIO
JIaHHOTO CaMoJieTa.

C yBenuueHnuem yrja aTaku U yMeHbLIEHHEM CKOPOCTH
notpeGHasi MOIIHOCTh OGBICTPO YyMeHbLIaeTcs. JTO MPOHUCXO-
IUT A0 HauBBITOAHefilllero yriaa aTaky, ompelesseMOoro my-
TeM TpPOBEJEHHUS KacaTeJbHOH w3 Hauajda KOOPAHHAT K
KpUBOU (mpu ycJOBHH, ecayd HA4aso KOOPAMHAT HaXOMHUTCH
B TOYKe, COOTBETCTBYIOILEH HYy/JaH o0euxX oceH, Kak Ha
puc. 62).
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MuHMaJbHYI0 TOTPEeOGHYI0 MOLIHOCTh ONpeJes]uM, Mpo-
Belsl KacaTeJbHYI0 K KPHBOH NapaJllesbHO OCH CKOpOCTeH;
TOUKA KacaHUsl ONPeNeJUT YroJ aTakd, KOTOPbIH Ha3blBaeT-
cst aKoHoMHueckxunM. CkopocTs, COOTBETCTBYIOILAs
3TOMY yIJly aTakd H ‘MUHHMAaJbHOH moTpeOGHOH MOLIHOCTH,
Ha3bplBaeTCsI 39 KOHOMHUUEGCKOH CKOpPOCThIO T ODH-
30HTAaJbHOTO MOJETa. )

UeM MeHbllle pacxoiyeMasi MOIIHOCTb, TeM MEHbIlle pac-
X01 TomJguBa (Taxk HasblBaeMblH YacCOBOH pacXon)
1 TeM npojo/KuTendbHee noJer. OTciona Kak OYATO CJaeny-
€T, YTO MPH IKOHOMHUECKOH CKOPOCTH IOJYUYHM MaKCH-
MaJIbHYIO TPOJOJIKHTENbHOCTh moseTa. Ho 3To He coBceM
Tak. [eno B TOM, UTO pacXoj TOTMJHBA 3aBUCUT He OT IIO-
TpeGHOH, a OT pacxoQyeMOH MOINHOCTH, IIOCJENHSIST XKe
6oJble noTpeGHOI BClencTBHe Hen3OeKHBIX moTepb B pabo-
Te ABUTATeNs; IJaBHOe, 3TH NMOTePH MPH IKOHOMHUYECKOH
CKOpOCTH He MHHHMAJ/bHBI, TaK KaK [BUTaTeJb C Haub0Jb-
UM K.M.1. paGotaer Ha Oosbuiux ckopoctsiX. [lostomy
MUHHMAJbHBIA YacoBOH pacxoj TOMJAMBA IOJydyaeTcsl Ha
CKODOCTH, HeCKOJbKO 6oJbliefl, ueM 5KOHOMHUYecKas. ITY
CKOPOCTb HAa3bIBAOT pPeXUMOM MaKCHMaJAbHOH
NPOXOJNKHUTEJbHOCTH HNOJETA.

Obpauasice cHoBa K TpaduKy, Mbl BUAHM, UTO SKOHOMH-
yeckass CKOpPOCTb Bcerja MeHbllle HaWBBITOAHeHIIe# (KO-
HOMHYECKHH yros ataku 6o.blile HauBuironxeimero). C me-
pexonoM 3a 3KOHOMHYECKHMH yros araku norpebHas MoLI-
HOCTb HAaUHHAET PAaCTH.

MHHHMA/IBHYIO CKOPOCTh I0JIETa U COOTBETCTBYIOHUH efi
KPUTHYECKHH yros aTakd MOXKHO ONpeNeJUTh NyTeM IpOBe-
JeHHsl KacaTeJbHOH K KPHUBOH, HapasejbHOH OCH OpJHHAT.

WMrak, B ropusoHTaJpHOM MNoJeTe NMOTpeGHAasT MOLLHOCTb
paBHa pacnoJjaraeMofl Ha NOJHOM rase TOJbKO IIPH MaKCH-
ManabHO# ckopoctd. Ho u npu snwo6o# apyroit ckopocTs Tmo-
TpeGHAsT MOILHOCTb JOJXKHa OBITh paBHa pacroJaraeMoi,
HHaue TOPU3OHTAJbHBIH ToJjer Gyner HeBo3MmoxKeH. Cieno-
BaTeJbHO, MPH CKOPOCTH MOJeTa MeHbIIe MaKCHMaJbHOH
JeTYMK JOJZKeH YMeHbIIAaTh MOIIHOCTh CHJIOBOH YCTaHOBKH
(mpoccenupysi OBUraTesb).

TakuMm o6pa3oM, Ha BCeX CKOPOCTSIX MEHbII€ MAakKCH-
MaJbHO# HMeeTcsi H30bITOK MomHocTd AN, KoTopblil paBeH
Pa3HOCTH MeXAY pacnoJjaraeMoff MOIIHOCTBIO Ha [OJHOM
rase (Npyac)H moTpebHO#i npu man#oi ckopocTu. ITostomy
MoxHo Hanucath: AN = Np yaxe— N .
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Ha rpaduke m36BITOK MOILHOCTH Ha TOH HJH HHOH CKO-
POCTH MOXKHO H3MEpPHTh {10 COOTBETCTBYIOLIEMY PaccTosi-
HHIO MeXJy KPHUBBIMH. MakcuMaJ/bHbIA H36LITOK MOLIHOCTH
AN yaxe MMeeTCS Ha CKOPOCTH, GJIM3KOH K HaMBHITOAHeMIleH.

§ 50. MEPBBIE U BTOPBIE PEXXHUMBI i JHANA30H
CKOPOCTEHN TOPH3OHTAJIbHOIO NOJIETA
Ha puc. 64 usobpaxena npuMmeprHass kpuas Kyxos-

cKkoro passt MouHocTH. IIpoEeneM NPOH3BOJLHYIO CEKYLIYIO
(AA), mapannenbuyio ocu ckopocteil. OHa mepeceueT KpH-

Luanasoy chopocmed
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Puc. 64. IlepBble ¥ BTOpble peXHMbl M AHANa3oH CKoOpocTel
TOPH30HTAJNBHOrO NOJeTa

Byio moTpeGHBIX MOIIHOCTel B JBYX Toukax: I u 2. 3T0 03-
HayaeT, yToO OJHA ¥ Ta Xe MOLHOCTb Tpebyercs s moJe-
Ta Ha ABYX pPasJUuyHBIX yrjaax aTakd, T. €. C AByMs pas-
JHYHBIMH CKOPOCTSIMH, M3 KOTOPHIX OfHA 6OJblile SKOHOMH-
YeCKOH, a apyras Menbllie ee. MHaue roBops, ¢ oduHa-
KOBOH 3aTparoii MOLIHOCTH MOXKHO OCYULeCTBHTb TOPH30H-
Ta/lbHbIfl MOJIET Ha ABYX COBEPIUEHHO pAa3JIMUHBIX DEXHU-
Max — mepBoM u BTopoM. CusegoBaTesnbHO, BCE CKOPOCTH
TOPH3OHTA/IbLHOTO TOJIeTa MOXKHO HeJUTh Ha JBa HHTepBa-
Jla — Ha IepBble U BTOPBIE PEXHUMBL.

UurepBaa mepBbX PeXKUMOB—ITO BCE CKO-
POCTH OT MakKCHMaJbHOH 0 3KOHOMHYECKOH.
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HUHrepBas BTOPHX PEXKHUMOB—3TO BCE CKOPO-
CTH OT 3KOHOMHYECKOH 10 MHHHMaJbHOH.

ITosieT Ha mepBHIX peXXHMAaX MPOHCXOAUT NMPU MaJbIX Yr-
Jax aTaku, Korhaa Kpbljio o6TekaeTcs NJaBHO, CaMoOJeT XO-
powo ycToiuuB U ynpasJ/sieM. ITo3ToMy 0OBIYHO MOJIL3YIOT-
CSl MepBbIMH PEXUMaMHU.

[ToseT Ha BTOPBIX peXHMax NPOMCXOAUT Ha OGOJBLUINX
yraax araky ¥ MeHbIIUX CKOPOCTSX, 4YTO CBSI3aHO C yXy.I-
nmeHHeM OOTeKaHUsI Kpblaa U NOHHKeHHeM 3((PEeKTUBHOCTH
pyJeR, a TeM CaMblM — yXyAlleHHeM YCTOHYMBOCTH H YI-
paBjseMocTH caMoJera, B ocoGeHHocTu nomnepeyHod. Ilo-
3TOMY JIeTaThb Ha BTOPBIX pexuMax He pekoMenmyercd. K
HUM nNpuberalT JHUIUb IIPH HEKOTOPHIX TPEHHPOBOUHBIX
noJieTax u MpU Nocaaxe.

Hrak, nonyckaTh yMeHbUIEHHS CKOPOCTH HHXKE 3KOHO-
Muueckoil He caenyet. Minaue roBops, 048 8UHTOBbLX CAMO-
AETO8 IKOHOMUHECKAS CKOPOCTb ABAAETCA NPAKTUYECKU MU-
HUMAABbHOU CKOPOCTbIO 20PUBOHTAALHO20 NOAETA.

CinenoBarenbHo, Ha MpPakTHKe B GOJLIIMHCTBE CJAydaeB
TOJIeT COBepllaeTcsl Ha CKOPOCTH 6oJbllie 3KOHOMHUYECKOH.
PasHocTb Mexay CKOpOCThbIO V, KOTOPYIO JIETUHK OEPKHUT
B TOPU3OHTAJbHOM MOJeTe, U SKOHOMHUECKOH CKOpOCTBIO
Ha3blBalOT 3amacoM ckopoctu (AV):

AV=V—V3K .

B nosere nHa MaJgoi Beicote (fo 500 #) pekoMmeHayeTcs
UMeTb 3arnac CKOpPOCTH, PaBHBIH (/s THXOXOZHBIX caMmoJe-
ToB) npuMepHo 20—309 >5KOHOMHUYECKOH CKOPOCTH.

W3 ckasaHHOro siCHO, YTO B JIETHOH TpaKTHKE 3amac
CKOpPOCTH uMeeT 6osblioe 3HaueHwe. VMest mOCTaTOUHBIH
3amac CKOpOCTH, JIETUUK TapaHTHPOBAH OT HEOXKHIAHHOTO
nonajaHuss B HHTePBaJ BTOPHIX PEXHUMOB, CJeI0BaTesbHO,
M OT OMACHOCTH «IIOTEPH CKOPOCTHY.

JnanasoHoM CKopocTell TOPH3OHTAJbHO-
ro nosaeta (RaHHOro caMoJseTa) Ha3blBaeTCsl pPas3HOCTb
MEXKAY MakCUMaJbHOH H NpakTHYeCKH MUHHMaJbHOH CKO-
pocTiMM Ha OJHOH M TOH Ke BpICOTe ToseTa (puc. 64).
CnenoBarenbHo, Auanason ckopocreit monera (D) Gymer:

D= Vnaxc —_ V:-)K-

Jnst cpaBHEHHSI pasHBIX CaMOJETOB IOJb3YIOTCS TNOHS-
THEM <«OTHOCHTEJNbHBIH AuanasoHn ckopocrefi». OTHOCH-
TeJNbHBIM QHaNna30OHOM CKOPOCTEH HasbiBaercs
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OTHOIIeHHe AMAalNasoHa CKOPOCTEH K MaKCHMAaJbHOH CKO-
pOCTH caMoJiera.

Yem 6Goavuie OTHOCUTeAbHbL OUANA30H CKOpOCTell, TeM
AYydLLe camMoreT 8 ACTHOM OTHOULeHULL.

Y BeprosieTa IpakTHYecKas MHUHMMaJbHasg CKOPOCTb
paBHa Hyma0 (IpM BUCEHMH B BO3JAyXe), MOITOMY €ro Aua-
asoH CKOpocTed paBeH MaKCHMaJbHOH CKOPOCTH H, CJeo-
BaTeJbHO, OTHOCHTEJbHBIH [AMana3oH paBeH egunuue. Ta-
KO AMamnasoH CKOpOCTeH NJsI CaMOJIeTOB, €CTeCTBEHHO, He-
JOCTHKHUM.

B numanasoHe ckopocTeH camoJieTa HaxOsITCsT TakHe
XapakTepHble CKOPOCTH, KakK 3KOHOMMYECcKas, HauBLITOA-
HeHlllass ¥ MakKCcHMaJbHasl.

OTHOCHTENBHBIH [ManasoH CKOPOCTEH M XapaKTepHble
CKOPOCTH B jJMalasoHe cxopocref camoseroB Hxk-18 u
Sx-11 (y 3eMJsiu) npuBegeHBl HHIKE.

Tun Vox Vooun Vwaxe v
M KM M KM M KM _‘f&"‘/f.f__a_“
canmornera cex. | wac. | cek. | wac. | cex. | uac. make
K-18 X
¥ = 1(5)150 Ke 33,3 | 120 43 155 63 244 0,51
-11
G = 2?0% Ke 50 180 | 63,2 | 228 |123,3| 444 0,59

§ 51. BJIHUAHHUE BBICOTbBI HA INOTPEBHYIO CKOPOCTbD.
NMOKA3AHHS NPHUBOPA HA BBICOTE.
CKOPOCTb MO NMPUBOPY, HHAHUKATOPHAS U UCTHHHASA
CKOPOCTH IIOJIETA

C noabeMoM Ha BBICOTY MJIOTHOCTb BO3AyXa yMeHbIIaer-
Csl, ¥ 3TO OKasblBaeT BJMSHHE Ha pabOTy Kpblaa U CHJIOBOH
YCTAHOBKH, a4 TE€M CaMblM W Ha JIeTHble KauecTBa caMoJeTa.

OcHoBHOe M BaKHeililllee JieTHoe KauyecTBo camoJera —
ero ckopocTh. I103TOMY BBISICHHM, KaK BJHsSieT BBHICOTa Ha
norpebHyo ckopocTh. C 3TOH LenbI0 PACCMOTPUM TOPH3OH-
TaJbHBI TMOJET OJHOTO U TOrQ XKe caMoJjieTa Ha pPasHBIX
BBICOTAX, T. €. TPH PasHbIX 3HAUEHHSIX MJIOTHOCTH BO31yXa,

HO NPpH OAHMHAKOBOM YyIJe aTakKh W HEU3MEHHOM Bece CaMo-
JieTa.
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B ropusoHTasbHOM noJeTe INOAbeMHAas CUJIa Kpblaa’
paBHa Becy camogera (Y = G), npuuem
VZ
Y= 5
C yBesiMYeHHEM BBHICOTH IVIOTHOCTh BO3AYyXa P yMeHbUIaeT-
cs, c/lefloBaTesNbHO, €C/IH OCTaBHUThb Yroa artaku (xoaddH-
LHEeHT €, ) u CKOpocTh V TNpeXHUMH, TO YMEHbUIUTCS H
nogbeMHast cusna. Ho B ropusoHTa/JbHOM NoJseTe NoAbeMHast
CHJa NoJ1XKHA ObITh paBHA Becy, KOTOPHIH MBI YCJIOBUJIKHCS
CUATATh MOCTOSHHBIM. Tak Kak mo ycaoBHIO Ko3bdunueHt
NOLbeMHOH CHJIBI €, TOXKEe NOCTOSIHEH, TO KOMIEHCHPOBAaTh
yYMeHbIIeHHe IIJIOTHOCTH BO3AYyXa P TNPHXOAHUTCS YBeJHue-

HHEM CKOpocTH V HacToJIbKO, YTOOBl CKOPOCTHOH Hamop

V2
Pz OCTaJsICs HeM3MeHHBbIM, a TéM CaMbIM OCTaJach HeHu3-

MeHHO# W MoJbeMHasl CHJA.

Takum ofpasoM, ¢ yseauuexuem B8blCOTbL (e€cau yena
araku ocraercs 6e3 U3MeHeHUs) norpebras O0as noaera
CKOPOCTb YBeAUUUBALTCA.

O6osHauyuM noTpebHYIO [JsT TOPU3OHTAJILHONO I10JIeTa
CKOpOCTh y 3eMJIH depes Vo M MIOTHOCTH BO3AYyXa Y 3eMJIH
yepes Qo, a NOTpPeOHYIO cKOpocTh Ha BeicoTe H uepes Vi, u

MJIOTHOCTh Yepes Q,; TOTAA, NMOCKOJIBKY Cy, G u S B 06oux
cayyasix OJMHaKOBBI, MOXKHO HaIlMCATh:

Tod
Ve V) vy} S
Cypod CyPH

PasnenuB BTopoe ypaBHeHHe Ha MepBOe, MOCJE COKp4-
LIEHUHA TIOJYYUM:

Va — Po
Vo pu
OTKyna
,
VH — VO V —_—

Beauunny V_.f’_o__ Ha3BIBAlOT BLHICOTHBIM K03 ¢ ¢ u-
Pu

LUEHTOM CKOPOCTH. 3HaueHHSI BBLICOTHOTO KO3 QHUHEH-
Ta JJIS PasHbIX BHICOT TPHUBEIeHbl HUXKe B Tab.uIe.
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3HAYEHUS BBICOTHOT'O KO9PPULMEHTA /i PA3HBIX

BBICOT

Beicora, V Po Bucom ’ '/ Po
M Pu .

0 1 6500 1,400
500 1,024 7000 1,440
1000 1,050 7500 1,484
1500 1,076 8000 1,528
2000 1,103 8500 1,572
2500 1,130 9000 1,621
3000 1,161 9500 1,670
3500 1,191 10 000 1,724
4000 1,222 11000 1,838
4500 1,255 12 000 1,987
5000 1,290 13 000 2,150
5500 1,336 14 000 2,326
6000 1,363 15 000 2,520

3anava. OnpefeyauTb CKOPOCTb, MOTPEGHYI0 RS [OPU3OHTAJIBHOTO
nonera Ha Bhicote 6500 m npu Tex ke G M Cy, UTO H Yy 3eMiiH, eclfl
cKopocTb y 3eman Vo= 300 xm/4ac.

Pewenne. Tloab3ysicb npuBefenHoii Tabiuueil BHICOTHOTO Ko3¢h@H-

[HeHTa, HAXOJUM, YTO AJs BbICOTH 6500 » BequuHal/ Po__ =14,
Pu

MNoayuaem: V, = Vo‘ 1,4=300- 1,4 =420 «x#m/eac, 1. e na
BeicoTe 6500 M JJs TOPH3OHTAJNBHOTO MOJETa TNpPH  HEH3MEH-
Hox G W cynorpeGyercs ckopocth Ha 120 xm/wac Goublie, ueM y
3EMJIH.

O6pamiaeM BHHUMaHME, 4TO peub HAET 00 yBeJHUCHHH
Ha BbICOTE NOTPeOHOI CKOPOCTH, a He BOOOLLE CKOPOCTH Ca-
MoJleTa, KOTOPYIO OH CHocO6eH pa3BUTh. JTO, KaK Mbl YBL-
JUM faJjiblie, He OJHO H TO 3XKe.

Ilokasanua npuGopa Ha Bbicote. CienyeT TOMHHUTS,
yto npu6op (ykazateJp CKOPOCTH) He OTMeuaeT BJUSHHE
BBLICOTHl Ha CKOpOCThb Mosera. Ha m060#t BbicoTe OH ToKa-
3bIBaeT TOJLKO Ty CKOPOCTb, KOTOPYIO HpH JAHHOM Bece H
JaHHOM yTJe aTaku camoJjeTr HMea Obl y 3eMJIlL

B HauaJse 3Toro maparpada GblJI0 NOKA3aHO, 4TO B TO-
PH30HTAJbHOM MOJIeTe y 3eMJIM U Ha Ji0Go# BbicoTe [, ec-
JH YroJ aTakud M BeC caMoJieTa HeU3MEHHbl, BeJHYHHA
CKOpOCTHOI‘O Hanopa oc-raeTca HOCTOHHHOI/I, T. €.

pVO . pHV
—— =

Ho yxasaTesp cxopocTH H3MepsieT HMEHHO CKOPOCTHOI

Halop, a He CKOPOCTb Il0JleTa Kak TaKoBylc. A Tak KaK CKO-
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pocTHO# Hamop Ha JI000i BBICOTE MPU HEU3MEHHOM Ko3(-
¢ulLHeHTe ¢, OCTAeTCa TOCTOSIHHBLIM, TO M TOKa3aHHS MNPH-
6opa npu HEH3MEHHOM Cy (ecJH CKOpPOCTb II0JIeTa He mpe-
Bhimaer 700—800 xm/#ac) GynyT ocTtaBaThCsl NOCTOSTHHBI-
mu. Hanpumep, eciu npu HauBbIrOAHeHIIEM yrJje aTakd B
noJete y 3eMJsau npubop mokaseiBaer ckopocth 200 ka/4ac,
TO M Ha JI0O0H BLICOTE NMPH HaUBBIFOLHeHUIeM yrJje aTakH
(u nmpu ToM XKe Bece camoJsieta) npubop GyHer NOKasbIBATh
toxe 200 Km/wac, XOTsi MUCTHHHAS CKOPOCTh Oymer HHOH.
HOaa netunka 3To ouedb yHoOHO, Tak Kak 1O CKOPOCTH TO-
JieTa, nokasbiBaeMofii mpubopoM, OH MOYXKeT KOCBEHHO CYIHUThb
0 BeJM4MHe yI/a aTakH, T. €. 0 pexxuMme moJgera. Yem GoJb-
UWle yros aTakh ¥ COOTBETCTBYIOIMH eMy K03 (HUHMEHT ¢,
TEeM MeHblle CKOPOCTHOH Hamop W CKOPOCTb No npubopy.
TlpakTHuecky MHUHUMAaJbHOH CKOPOCTHIO SIBJISETCS SKOHOMHU-
yeckasi CKOPOCTb — FPaHULA MeXJy TEePBBIMH H BTOPHIMH
pexxuMaMi. DTa NpaKTHYeCKH MUHHMAaJbHasi CKOPOCTh Ha
BCex BbICOTaxX mo npubopy oAuHakoBa (NPH HEHSMEHHOM
BeCe), U MO3TOMY JIeTuHK, YToGHl He MONacTb B HHTEpBAJl
BTOPHIX PEXHMOB, He [NOJIXK@H YMeHblIaThb CKOPOCTb IO
npubopy HHKE IKOHOMHUECKOH.

CkopocTb mo nMpuOOPY, MHAMKATODHAS M MCTHHHAA CKO-
poctu noJaeta. B nosere serunk Habawaaer CKOpocTb N0
wkane npubopa, pasMeueHHOH B Ka/uac. PasMeTky HIKa/h
IeNaloT B TOJeTe Yy 3eMJH, T. €. Ha HyJaeBol Bricote. Cie-
OBAaTeJbHO, CKOPOCTb 1O MpHGOPY COOTBETCTBYET HCTHH-
HOHl CKOpOCTH CaMoJieTa Ha HyJ/eBOH BbicoTe (ecau Il0Kasa-
Hua npubopa BepHHI), T. €.

o uer — Vnp .

Takum o6pasoM, JeTyuk, <CoBepllass TOPHU3OHTAJNLHAIM
MoJIeT Ha BBHICOTE TPHU HEKOTOPOM YrJe aTaxu, HabJaw1aer
no npubopy JUUBb Ty CKOPOCTb, KOTOPYIO CaMOJIeT pa3BH-
BaeT NMPHU TOM Ke yrie ataku y 3emsau. Ho ¢ Bbicoroit mo-
TpeGHast CKOPOCThb yBEJHUHBAETCSl NPONOPILHOHAJBHO BBHICOT-
HoMy Kod(duuuenty. Ilosromy, uToObl ysHATb CKCPOCTb Ha
BbicOoTe f{, HAamo CKopocTh MO NPHGOPY MOMHOMKHTH Ha BbI-
COTHBIH K03 (dHULUEHT, T. €.

_ 0
VH HCT — Vnp ‘S_H‘ .
Taxkum mytem B nmoxasanus npubGOpa BHOCHTCS NMOMpaB-
Ka Ha BbICOTY mnoJiera.
Mpumep. B nosere ua Buicore 2500 # npu60op TNOKA3HBAET CKO-
poctb 200 xm/4ac. KakoBa HCTHHHAst CKOPOCTb?
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YMHOXKaeM Vyp Ha BeAUuMHY BBICOTHOrO KO(GHUHEHTa aJsi BHI-
cornt 2500 m,

Vier =200 - 1,13 =226 km/uac.

Taxoit pacuer 6pln Gbl Briosine NPpMUJIbHBIM, ecau Obl
nOKasaHUs yKasaTe/s CKOPOCTH OblIM COBepIIEHHO BepHBI
(kax orosopeHo Bbille). B meHCTBHTEBHOCTH B MOKa3aHHS
aroro mpubopa, COCTOSIIero W3 MaHOMeTpa M NpHEeMHHKA
BO3IYLIHOTO JaBJIeHUSI, KPOMe OINHCAHHON NONPAaBKH Ha BHI-
COTY, MPUXOAUTCS OOBLIYHO BHOCHUTH elle [Be MONpaBKH.
ITepBast ¥3 HUX 3aBUCHUT OT MaHOMETpa M Has3blBaeTcsd HH-
cTpyMeHTanbuoft (o6osnauum ee AV user). Bropas mo-
npaBKa 3aBUCUT OT NMPHEMHHKA BO3JAYLIHOTO JAaBJIEHHS, B
OCHOBHOM — OT pacloJlOXKeHHsT 3TOH u3MepHuTeJbHOH TpyO-
KM Ha caMmoJere. HanmpuMmep, mnpu paclosioxKeHUH ee Hal
KPBLIOM, Tle CKOPOCTh NOTOKa 60Jbllle CKOPOCTH MOJIETa,
nokasaHue npubopa OymeT, OUeBHIHO, HECKOJbKO 3aBhlllIe-
HO, a B CJlyyae PacroJjioKeHHs MOA KPbLIOM, Te CKODPOCTb
MOTOKA HEPEeNKo ObIBaeT MeHbIlle CKOPOCTH I0JeTa, MoXa-
3aHue npubopa OymeT HeCKOJbKO 3aHuKeHO. [lonmpaBka Ta-
KOTO Xapakrepa HasblBaeTcss a’spojnHaMuueckoii (AV,sp).
O6e yxkasaHHble MONPAaBKH MOTYT GbITb OTPHIATENbHBIMH U
MOJIOKUTETbHBIMH.

CkopocTb no npufopy moc/e BHECEGHUST B Hee HHCTPYMEH-
TaJbHOH ¥ a9POAHHAMUYECKOH MONPABOK Ha3biBAIOT M H I H-
KaTOPHOH ckKopocThiwo. Taxum obpasoM,

VHHLL - Vnp “}" AVHHCT + Avaap .
M3 cxkasaHHOTrO SICHO, UTO HCTHHHYIO CKOpOCTb IloJera Y

3eMJIM U Ha BBIcOTe OyJeT mpaBu/bHee HAXOAUTb MO TaKUM
(popMysnaM:

. - p
Vo uer — Vmuu VH Her — lell po
H

[Ipn oueHp 6OJbIINX CKOPOCTSIX T[0JeTa B NMOKa3aHHs
npubopa TPHXOAUTCS BHOCHTb ellle IONPaBKYy Ha CEKUMAae-
MOCTbL BO3/JYXa.

§ 52. BJIJMSAHHUE BBICOTbl HA NMOTPEBHYIO MOUIHOCTb.
MOTPEBHBIE W PACIIOJIATAEMbIE MOIWHOCTH
HA BBICOTE

Tak kak ¢ BeICOTOH moTpeGHasy TsAra NpH HeM3MEHHbIX
Bece M yIjle aTakK{ OCTaeTcss HeM3MeHHOH, a morpeGHas cKo-
POCTb BO3pACTaeT NPONOPLUHOHANBHO BLICOTHOMY KO3()(hHIM-
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EHTY, TO B TAaKOM ’Ke OTHOUIGHUM BO3pacraeT u norpebHas
MoIIHOCTh. CG03HAYHM MOLIHOCTb, MOTPebGHYI0 AJs1 TOpH-
30HTa/JbHOI'O IOJIeTa Y 3€MJH TPH HEeKOTOPOM YIJe aTaki,
yepes Ny, a notpeGHYI0 MOIHOCTH Ha BblcoTe H (mpu ToMm
XKe yrJje ataxku) uepes N,. Torma
PV, PyVy
N(): 75 H NH—"%—“
Pasfennm nepBoe ypaBHeHHe Ha BTOPOE, YUUTBHIBAs, UTO
Py=P ,. Tlocae cogpamenus Ha Py mosyunm:
No _ Vo
Ne Vi
Bumecrto ckopoctn V, moacraBuM ee 3HayeHue, HaHaeH-
HOe B NpelplayllleM maparpage, Toraa

N, Vo

Ny ™ V 0 Vﬁ_ ’
fu

OTKyJa, 1oCJe cOKpalleHuss Ha Vo, MOJYUHM:
NH = AfO ]//%

Takum o0pasoM, ¢ yBeJuueHHEM BBICOTBHI [OJeTa IMO-
TpefHAg MOILIHOCTh, KaK H NoTpeGHass CKOPOCTh, BO3pacra-
eT NPOIOPIMOHANBHO BBLICOTHOMY K03(Q(QHUUNEHTY.

IloTrpeGHble W pacmoJaraeMble MOWIHOCTM Ha BbICOTE.
3Hasl, KaKk U3MeHSIOTCS NMOTpeGHble CKOPOCTb U MOLUHOCTb C
BBICOTOH, HETPYAHO KPHBYIO JKYKOBCKOTO, TIOCTPOEHHYIO I
BolcoThl /1 =0, nepecTpouth Ha JOOYIO BEICOTY U 3aTeM BhHI-
SICHHTb, KaK M3MEHSIIOTCSI JIeTHble KauecTBa caMoJeTa C Bbl-
corofl. Ilpn 3TOM HamO, KOHEUHO, 3HATh, KAK H3MEHSIETCS C
BBICOTOH He TOJbKO NoTpebHAs MOILHOCTb, HO ¥ pacroJa-
raeMasi MOLIHOCTb, T. €. MOUIHOCTb CHJIOBOH ycTaHOBKH. [i3-
MEHEHHEe MOIIHOCTH CHJIOBOH YCTaHOBKH C BBICOTOH 6ymeT
pas/MyYHO B 3aBHCHUMOCTH OT TOrO, KAKUM ABHrarteseM cHab-
’)KeH caMoJleT — HeBbICOTHBIM HJIK BBICOTHBIM. IlosTOMY He-
06X0IMMO paccMOTpeTh 06a 3TH Caydas.

Ilpu HEeBBLICOTHOM JABHTaTese MOLIHOCTb CHJIOBOH ycTa-
HOBKM HauMHaeT IagaTh OT 3eMJH, U MO3TOMY KpUBble pac-
moJaraeMblX MOIIHOCTeH OyayT Tem 6/uKe K ocd abceluce,
yeM OoJipllle BblCOTa moJjieTa. KpuBHIe e MOTpe6GHBIX MOIIl-
HocTed, HaoGopoT, 6YIYT pacrnosaraTthbCss Bce HdaJblle OT
ocu abcuucc ¥ OT OCH OPAMHAT (IIOCKOJBKY C POCTOM BBI-
COTHL NOTPeOHEIE CKOPOCTh H MOLIHOCTb BO3pacTamwT). B pe-
3yJbTaTe MOJAYYHTCS rpaduk, NPUMEpPHBIE BUA KOTOPOTO
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n3o0paxeHn Ha puc. 65,a. Takoit rpabuk HasbiBaeTcsi B H-
COTHOH XapakTepHCTHKOH c amoJgaera. O=n
HarJsilHO NOKashiBaeT CJjelylollee:

1. C yBesMueHnneM BHICOTHI noTpeGHAs MOIIHOCTb BO3pa-
cTaeT, pacnoJjaraeMas e MOUIHOCTb YMEHbLIAETCs.

2. C yBenuueHnHeMm BbHICOTHI MaKCHMaJbHbIH H30BITOK

N N \J
S
%‘\@{@“
Yool ¥
[
Py
LA j/
|
o
B
]
P il
N R i
i | ! [ |
Pl oy 11l
Y Y Y . Yiyy \A A
) Vosoa Voo ) v P Vo VhooofsooVsamm Yoooo VlhopoViong ¥
— o oo 1 5090400,
n Vm” VJF y”l“

Puc. 65. ITpumepHnifi rpaduk noTpeGHBIX U pacrnojaraeMbix
MoliHocTefl Ha Pa3HBIX BBICOTAX [Jsi CaMoJieTa: @ — C HEeBBICOT-
HBIM JBHrateseM; 6 — C BBICOTHBIM [BHraTeneM

MOIIHOCTH, OLleHHBAaeMBIHl HauGOJbIUUM DPACCTOSTHHEM MEXK-
Jy TOUKaMM KPHUBBIX HAa OJHOH BePTHKAJIH, yMeHbLIaeTCs H
Ha HEKOTOPOH BBLICOTE CTAHOBUTCS PaBHbBIM HyJI0. Bricora,
Ha KOTOPOH H3OLITOK MOLIHOCTH, HECMOTPSI Ha TMOJHbIH ras,
CTAHOBUTCH PaBHBIM HYJ/I0, HAa3blBaeTCcs] TeOpeTHdye-
CKHUM DNOTOJKOM caMmMoJgeTa. Takum obpasoMm, mo-
TOJIOK NAaHHOTO CaMoJieTa ecTh Ta INpene/dbHas BbICOTA, HA
KOTOPOH 3TOT CaMoJIET MOKeT ellle COBepLIaTh FOPU30HTAJb-
HbI# TOJIeT.

3. C yBennueHueM BBICOTHl YKOHOMHUeCKas CKOpOCTh Ca-
MoJIeTa yBeJHUHBaeTcs, MaKCHMaabHasi e CKOPOCTh yMeHb-
1aerTcss U3-3a NafleHUs] MOILHOCTH ABHUTaTeJs.

4. C yBesmyeHueM BbICOTbl JIHANasOH CKOPOCTEH TOpH-
30HTAJbHOTO IHoJeTa yMeHbwaercsi. Ha moronke camosera
AnanasoH CKOPOCTeH CTAHOBHUTCS PaBHBIM HYJIO M TOPH30H-
TaJbHBIH N0JeT BO3MOXKEH TOJbKO Ha OJHOH CKOPOCTH —
9KOHOMHUECKOH (NMOCKOMBKY NpPH 3TOH ckopocTu Tpebyercs
MHHHUM AJIbH 451 MOLIHOCTD).

ITpu BEICOTHOM aBHraTesie MOLIHOCTb CHJIOBOH YCTaHOB-
KH OCTaeTcs JIOCTOSHHOH HMJM Ja)e pacTeT OO TIpaHHLB!
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Nac
850

BLICOTHOCTH IBUTATe/sl W HAUHHAET nmanaTh J{IIb BHILIE ee.
CosMemasi u 31ech KpuBble JKYKOBCKOTO ¢ KpuBbIMH pac-
nosiaraeMblX MOLIHOCTe# 1Jsi TeX JKe BBICOT, MOJYuHM Kap-
THHY, TPHUMEpPHbI BHA KOTODOH MNOKa3aH HA puc. 65,6.

I'paduk HarisigHO NMOKa3blBA€T, UTO NMPH BLICOTHOM [BH-
rarteJe: )

1. MakcuManbHasg CKOpPOCTb pacTeT OT 3eMJH IO Tpa-
HHUB! BbICOTHOCTH JBHTaTessl (C yuyeTOM CKOPOCTHOTO Ha-
nopa) ¥ JIMIUb 3a Hell HauMHAeT YMEHbIIATLCS.

2. Haubosblinii guanasoH CKOPOCTEH TOJiyyaeTcss Ha
rpaHulle BbLICOTHOCTH JBHrareJs. .

3. 3HAUHUTEJbHO YBEJHUHBAeTCS NTOTOJOK caMoJera.

Ha puc. 66 u 67 naHbl BBLICOTHblE XapaKTepHCTHKH ca-
MmoJieToB SIk-18 u Sk-11.
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Puc. 66. Tlorpeluble M pacmoJjaraemvble  MOHIKOCTH B FOPH30H-
TAJBHOM  NOJeTe Ha pasHbX  BbicOTaX caMmosera  SIk-18
(G = 1050 xe)

Hnmes Takue I‘p'd(bl/lKH, MOKHO OmnpenesuTb MaKCHMaJb-
HBIC M 2KOHOMHYECKHE CKODOCTH camoJieTa [Js pas3HbIX
BBICGT; OTKJaabiBasg 3TH CKODOCTH M COOTGETCTBYIOILHE HM
CBICOTH! MO OCSIM KOOPAHHAT, MOZiHO IIOCTPOUTb KPHBHIE, II0-
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KasbiBalolue uamenenne V., u V , 1 H3MeHeHMe NHana-
30Ha CKOPOCTeH ¢ YBEJHUYEHHEM BBICOTBHl IJIS CaMoJjeTa Kak
C HEBLICOTHLIM, TaK M C BBICOTHBIM ABHrateseM (puc. 68).
Ha nameM pucyHke TakHe KpHUBBIEe IaHbl JJsg CaMOJIeTOB
dx-18 u Sx-11 (3ameruMm 3gech, uro msurartean All-21,
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Puc. 67. IloTpe6GHBle H pacnosiaraeMbieé MOLIHOCTH
B TODH30HTAJLHOM TNOJleTeé Ha PasHBIX  BHICOTax
camosera Sk-11 (G =2300 xe)

KOTOPBIM cHab:KeH camoJier §Ix-11, uMeer rpaHully BBICOT-
Hoctu 1700 x, HO ¢ yueTOM CKOPOCTHOTO Harnopa OHa TOBHI-
maercg go 2250 m).
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Puc. 68. Wamenenne Vyae M Vo M amanmasoHa ckopocreil ¢

yBeJIMYEHHEM BBICOTHL ToOJieTa ([0 NPAKTHYECKOro MOTOJKAa) ca-

Mmonera §Ix-18 npu G = 1050 x2 (cneBa) u camonera Ak-11 npu
G = 2250 k2 (cnpasa)

§ 53. BUUAHHUE YIAEJbBHOH HATPY3KH HA JIETHBIE
KAYECTBA CAMOJIETA B TOPH30HTAJIbHOM MOJIETE

YiesabHass Harpy3ka Ha KpPBLJIO MeHSIETCS B 3aBHCHMO-
CTH OT KOJMYecTBa ropioyero, 6G0eMpHNacoB M Mp., MEHSeT-
Csl OHa M B INOJeTe BCJAECTBHE pacxoma 3THX I'pysoB. Uro-
Obl BHISICHUTH BJAHSIHHE Y[€JIbHON HAarpysKu, PacCMOTPUM TO-
PU3OHTAJBHBIH I[OJET OJHOTO M TOr0 Ke caMoJeTa MNpH
pasHbIX Harpyskax, HO NPU OJMHAKOBOM yIJe aTak# H OJH-
HaKOBOH BBICOTE.

Ilpennmosoxum, yro moJsieTHBIH Bec yBesauuuscs. Ho He-
o6xoaumo cobmionenre paBeHctBa ¥ = (, mO3TOMY COOTBET-
CTBEHHO HAJ0 YBEJHYUTb W MOABEMHYIO CHJIY. DTO MOKHO
caenarth JU60 NMyTeM YBeJHUEHHs YIJa aTakH, JU00 myTeMm
yBeJIMUEeHHs1 CKOPOCTH. Tak Kaxk 1Mo YCJOBHIO YroJ aTaku
OCTaeTcsl HeMSMEHHBIM, TO JO0JKHa ObITh yBeJHuYeHa CKO-
pocte. HaoGopor, npu yMeHbllenuu Beca norpeGHasi CKO-
pPOCTb YMEHbIIHUTCS.

Ecau usBectHa morpeGuasi ckopocTb V mnpu pacuetrHoM
Bece (G, TO BBIWHCJAUTH MOTPEGHYIO CKOPOCTh NMPH MHOM Bece
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G, (npu TOM e ¢y W Ha TOH XKe BBHICOTE) MOXHO no ¢op-
MyJle, KOTOPYIO HETPYOHO BbIBECTH. MBI MoxKeM HamuCaTb:

_ 2G _1/776G,
V—V——————cyps H Vl“chps :
Pasnenum BTOpoe ypaBHeHHe Ha mepBoe. IJocie coxpalie-

HUH TIOJIYUHM:
Vl P Gl
Vv — —G— ’

V,= V‘/%—l

W3 3To#l popMyJssl BUIHO, YTO TPH YBEJHUEHHH MNOJET-
HOTO Beca morpe0Has CKOPOCTh YBEJHUHBAETCS MPOMOPLHO-
HaJbHO KBalpPaTHOMY KOpPHIO H3 OTHOLIEHHS HOBOro Beca
K CTapoMy (ecJqu yroa aTakd U TJAOTHOCTb BO31yXa 0NCTa-
I0TCs HenaMeHHbIMH). [Ipu yveHbleHwn Beca mnoTpe6Has

CKOpPOCTb B TaKOM K& OTHOLIEHHH yMEHbIUAEeTCsl.

3apgaua. Jletunk Hauas nepeser Ha camosere npu Bece G =
=4900 ke. B camoM Hauale nepejera CaMoOJieT Pa3BHBAJl CKOPOCTb
V =300 xm/uac. K Kouuy mnepenera Omio wuspacxogoBano 1300 «e
roptouero ¥ cMasouHoro. KakoBa [0JKHAa GHITh CKOPOCTb FOPH30HTAJb-
HOro moJieTa B KOHLE NepejieTa NPH TOM JKe yIJie aTakH U Ha Toil XKe
BHICOTE?

OtBer: V =257 «m/uac.

VaMenenne NOJIETHOTO Beca BJIMIET HE TOJBKO Ha TO-
TpeOHYI0O CKOpPOCTh, HO W Ha BCe NpPYyrue JeTHble KauecTBa
camoJieTa. JTO JEerKo OGHAPYXUTb, €CIM KpHBble NOTpe6-
HOH MOUIHOCTH IOCTPOUTH HJ NBYX BecoOB — OO0JblIero H
MeHbulero. [Ipu coBMelleHHH 3THX KPHUBBIX C KPHBOH pac-
loJlaraeMoi MOILHOCTH MOXHO OOHapyKHUTb, YTO:

l. C yBesnueHueM TMOJIETHOTO Beca JAHHOTO caMoJera
ero MHUHHMaJbHasi (Mocamo4Hast) CKOPOCTb, a TaK¥XKe 3KO-
HOMHUYecKasi ¥ HaUBBIMOAHeHllass CKOPOCTH YBEJHYUBAIOTCS,
MakcuMaJbHas e CKOPOCTb, Ha060pOT, yMeHbluaetcs (mo-
CKOJIbKY [JIsl MOLJEpXKaHUs caMmoJseTa YBeJHUEHHOro Beca
NPUXOAUTCH NepeXoduTh Ha OOJbIIMH YroJ aTakH).

2. C yBe/nuueHHeM TI0OJETHOro Beca [IHamnasoH CKOPO-
CTedl yMeHblaeTcsl BCJeJCTBHE YMEeHbIIEHHS MaKCHMaJbHOH
CKODOCTH M yBeJHUUEHHS IKOHOMHUECKOH CKOPOCTH.

3. C yBesnueHHeM TOJIETHOTO Beca yMeHblUAeTCs MOTO-
JIOK caMoJjera (IOCKOJIbKY YMeHbllaeTcs M30BLITOK MOILILHO-
CTH).

OTKYyHAa
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Takum of6pasoMm, c yBesHYeHHeM MOJIETHOrO Beca BCe
JIeTHble KayeCTBa CaMoJieTa YXYAILIAITCS.

B ciyuae ymeHblueHust IOJIeTHOrO Beca CaMOJIeTa ero
JeTHble KayecTBa, HaoGOpOT, yJAYullIalOTCH.

§ 54. BIUAHUE BETPA HA TOPH3OHTAJIbHBIM MOJIET

PoBublit Betep He oulyTuM B moJere. A3poauHaMuvecKie
CHJIBI, AEHCTBYIOLLHE Ha caMoJeT, 3aBUCAT OT BO31YyWHOH
CKODOCTH, @ Ha BO3AYIIHYIO CKOPOCTb CaMoJieTa paBHOMEp-
HBIH BeTep He BJMAET. BiMsiHHe MOPBIBUCTOTO BeTpa 3HAUH-
TEJbHO CJIOXKHEe.

ITopeIBUCTEIM HAa3BLIBAIOT BETEP, CKOPOCTb KOTOPOTrO He-
IIOCTOAHHA M MEHsIeTcs yepe3 KODOTKHE NPOMEXYTKH Bpe-
MeHH (MHOTIA— 10Ju cekyHAb). CKOpoCcTb BeTpa Bce Bpe-
Ms1 KoJsie0J/1eTCs OKOJ1I0 HEKOTOPOH CpelHed BeJMUHHBI, KO-
TOPYI0 MOXKHO Ha3BaThb CpefHe#l CKOPOCTbIO MOPBLIBUCTOTO
BeTpa.

[IpeanonoxuM, uTo AyeT CHJbHBIA TOPBLIBUCTHI Berep,
ckopocth kKotoporo W xoseGaercs ot 12 mo 22 m/cex, a
cpefHsis CKopocTb paBHa 16 m/cex. ITycTh camosieT JIeTHT
npotus Betpa co cKopoctbio V =150 #x/cex (puc. 69,a). Ho-
MyCTHM, 4YTO CKOPOCTb BeTpPa BHE3allHO BO3pocia [0
22 m/cex, 1. e. yBeanunsaach na AW =6 m/cex, u uTo MOpPLIB
nponoJKaJjcs oRHy cexyHny. Tak xak camoJieT He ycneeT
NoC/eJ0BaTh 32 TaKHM ObICTPHIM H3MEHEHHEM CKOPOCTH BO3-
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Puc. 69. BausiHue NOPHIBHCTOrO BeTpa Ha TOPH3OHTANBHBIN MOJET
caMmoJieTa



AYUIHOH cpelbl, TO CKOPOCTb BCTPEUHOTO MOTOKa, Haberaro-
Ilero Ha KPbLIO, yBesuyutTest Ha 6 m/cex u Gymer:
Vi=V -+ AW =50 6=056 u/cex.

Besencrsue storo momgbeMHas CHJa Kpblia Pe3ko BO3-
pacrer ¥ caMoJieT noa6GpocuT BBepx (puc. 69,6). Honyctum
faJjee, YTOo B CJAeAYIOILYI0 CeKYHNY CKOpPOCTh BeTpa ynasa
no 12 m/cex. B 3ToM cayyae mo yKasaHHOH BhILIE TPUUMHE
CKOPOCTb BCTPEUHOro J0TOKa yMmeHbwuTcs Ha AW;=
=10 m/cex u, clegoBaTe/bHO, OYIET:

Vo=V, —AW, =56 —10=146 n/cex.

BesemerBue sToro mogbeMHast cuJa pe3Ko YMEHBIIHTCH
U caMOJIeT NPOBAJIUTCS BHH3.

B nosere mo Berpy 6ymem uMeTh OGpPaTHYIO KapTHHY,
T. €. NPU BO3PaCTaHHH CKODOCTH BeTpa MNOJY4UTCsS OPOCOK
BHHU3, DU NaJeHUH ee — 6GPOCOK BBepX.

Kpome O6pockoB BBepX # BHH3, caMmoJgerT Oymer
Koseb6aThCs BOKPYr LieHTpa TsKecTH. Ecau npaBoe U Je-
BOe KpPBbWIbSI OYAYT OKasblBaThCg MNON AeHCTBHEM pasHBbIX
Mo cuJie MOPLIBOB, TO MocjAefHHe OyayT HapyulaTh MoIe-
peuHoe paBHOBecHe caMoJjieTa. DOKOBOH HOpBIBUCTHIH Be-
Tep, HAefCTBYsI Ha BepTHKA/bHOe onepeHue, OyHeT HapyllaTh
U nyTeBOoe paBHOBecHe camoJjieTa (HM3MeHSITb HampaBJjeHHe
noJiera).

Takum o6pasom, 3ddekT TeHCTBHS MOPBLIBUCTOTO BeTpa
COCTOMT, BO-TIEPBBIX, B TOM, YTO TPaeKTOPHsI mnoJera, 00-
Ilee HampaBJieHHe KOTOPOH OcTaercs ropH30HTaNbHBIM, OKa-
3BIBAETCSl He CTPOro NPsSMOJIMHEHHOH, a BoJHOOGpasHOH, H.
BO-BTOPBIX, B TOM, UTO HapyllaeTcss paBHOBeCHe caMoJiera.
ITopeiBUCTHIH BeTep, KaK TFOBOPST JIETYUKH, O0ATAET caMo-
JeT, a 60KOBO# MOPBIBUCTHIA BeTep, KpOMe TOTr'0, BCE BpeMs
cOHMBaeT caMoJieT C Kypca — CaMoJeT Bce BpeMsl pbulcKaer.

ITosioxkuTeNbHBlE ¥ OTPHILATEJbHBIE MOPBIBLL BeTpa OGbIU-
HO uepefyloTcss MexXAy co00H, mo3TOMYy Bhbi3blBaeMble HMH
Hebousblive xosneOaHuss CKOPOCTH I0OTOKa, OGAyBAaIoilero
caMoJIeT, TIOUTH He CKasblBalOTCS HA BeJHUYHHe ero BO3AYI-
HOH CKOPOCTH. DTO MO3BOJIIET B NPaKTHKe CUHTAThb, UTO He
TOJbKO POBHBIA, HO W NOPBLIBUCTHIA BeTep Ha BO3AYLIHYIO
CKOpPOCTb CaMoJieTa, T. €. Ha pexXXuUM IoJjeTa, He BJHSIET
(cxkopocth V u yro1 ataku o OCTalOTCs MOCTOSHHBIMH).

Boellte MBI mojgpasymeBasiu, U4TO BeTep ecTb TOPH30H-
TalbHOE TeueHMe Bo3ayXa. Ho TeueHHsT Bo3gyxa MOTYT
ObITh HAKJOHHBIMH ¥ Ja¥e BePTHKaJbHBIMH — BOCXOJf-
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IUMH H HUCXOISLIHMH. B pesy/ibTarte /l0KeHHST ABYX ABH-
XKEHUH B IEPBOM Cjydae caMoJieT OTHOCHTeJbHo 3eMJuau 0-
JeT TMoJHHMAThCs, BO BTOPOM — CHMKaThcs. Bocxonsuiue
HUCXOJSIIHe TeUeHUst HepelKo ObICTPO 4epeiyloTcss MeXAY
co6oit. B atom cayuae camoser 6yner 6pocath TO BBEpPX, TO
BHU3, KaK NpH MOPBIBUCTOM BeTpe.

B saksiouenne 3aMeTuM, YTO NpU HECIOKOHOMN aTMocde-
pe, BCIAENCTBHE KPATKOBPEMEHHBIX H3MEHEeHHH MoJbeMHOH
CUJIBI KPblJ1a, BO3MOMKHbI Tak HasblBaeMble adpoJHHaMHUUe-
CKHe neperpyskH, Jocruraiomue 2 uiau faxe 2,5 (T. e.
NoLbeMHass CHJIa Kpblla Ha KOPOTKOEe BPeMSI MOXKET BO3pa-
crath GoJblie yeM B 2 pasa).

§ 55. PABOTbI OTEYECTBEHHbIX YYEHBIX MO
A3POJUHAMHYECKOMY PACYHETY U JHHAMHKE
CAMOJIETA

[Ipu npoekTHPOBAHMH CaMOJeTa KOHCTPYKTOP, TOJAb3Y-
ACh JAHHBIMM a3POJHHAMUKH U TEOPUH CHJAOBOH YCTAHOB-
KH, NejgaeT a’poJMHAMHuUeCKH¥ pacueT camosiera (OCHOBHI
ero yxe OblIM pacCMOTpeHbl B 3TOH IJaBe).

AsponuHaMuHyYeCcKHM pDacueToM CcaMouJe-
Ta HasbiBaercs pasies] a3pPoJHHAMHKM caMoJieTa, H3ydalo-
YA TEOPHIO ¥ METOIBl pacueTa PaBHOMEPHBIX MPSIMOJIH-
HeHHBIX NBHXKEHHH caMosieTa. Bompockl Ke yCcTOHYMBOCTH
1 pasfop C/I0XKHBIX ABHUKEHHH caMoJieTa, HampuMep BUpa-
Ke#l, 0OBIYHO BBIIE/ISIETCS B OTAEJNbHYIO NUCUHIJIUHY — [ H-
HaMHKY caMoJeTa.

BrepBole asponuHaMuUecKHil pacuer camoJjieTa B BHIe,
oueHb OJIM3KOM K TOMY, B KaKOM OH NpHMeHsIeTcsl Temepb,
obi1 usaoxen H. E. J)Kykosckum eme B 1911—1912 rr. B
ero Jiekusix «TeopeTuueckne OCHOBEL BO3LYXOTIaBaHUS», UH.-
TaHHBIX B MOCKOBCKOM BBICIIEM TeXHHUECKOM YUHJIHIIE.
Torpa xe H. E. J)KykoBcKHE M npemyoKu/a I0Jb30BaThCs
/sl pacueTa KPHUBBIMH NOTpeOHBIX M pacrnojaraeMmbix TAT
B ropusoHtanbpioM noJsere, B 1913—1916 rr. H. E. )Kyxos-
ckui onyO/HKOBA/J TakXe cTaTb «JlHHaAMHKa a’ponJaHOB
B 3JIEMEHTAPHOM H3JI0KEHUH», MpeaHasHaueHHble AJs yayd-
IIeHHS TeopeTHUecKOH MOIArOTOBKHM JIETHOTO COCTaBa.

Oco6eHHO UIMPOKOe pasBUTHE BONPOCH a’poAMHaMuue-
CKOTO pacuera W AHHAMHKH CaMoJjeTa MoJyuyu/1u mocje Be-
auxoii OKTAGPbCKOH CONMAJHCTHYECKOH PEeBOJIOUHMH B TPY-
nax yuenukos u mnocnenosareneii )Kykosckoro—B. IT. Ber-
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ynnkuHa, A. H. Tynoaesa, B. C. I[Immuosa, B. C. Ben-
posa, . B. Ocrocnasckoro, b. T. Topowenko u Apyrux
COBETCKUX YUeHBIX.

TJTABA VIII

NOABEM CAMOJIETA

§ 56. YCJIOBHUA PABHOBECHA CHJI NPH NOABEME

YCTaHOBUBIIUMCS NOJQbEMOM Ha3blBaeTcss npd-
MOJIHHEHHBI TOJIeT 0 HAKJOHHOH BBEPX TPaeKTOPHUU C NO-
CTOSTHHOM Bo3AyLIHOH ckopoctbio V (puc. 70). ¥Yroa 6, o6-
pasyeMblii TpaekTopueHd nogbeMa ¢ TOPU3OHTOM, HasbiBaer-
cd yrJoM fMmoJgbeMa.

lgpusosm

Puc. 70. Cunwl, feficTByiolllie Ha CaMoJeT TIPH yCTaHOBHBLIEMCS
nofbeMe

[Ipu ycraHoBUBLIEMCs MOLBeMe Ha caMoJeT JefCTBYIOT
Te e CHJbl, YTO ¥ B TOPH30HTAJbHOM IOJIeTe, T. €. CHJa
Beca G, cusa Taru P u mosnHas aspomuHaMuueckas cuiaa R
caMoJieTa; TMOC/TeqHIO yAoOHee 3aMeHHTb ee COCTaBJSIO-
UMH — TIOIBeMHOH cusiolf Y u cuioit 1060BOro cOMpOTHB-
aenus Q.

PasnoxuM cujy Beca Ha [Be COCTaBJSIONIMe—IepneH-
JUKYJSIPHYIO W IapaJjjieibHyl0 BEKTOPY BOSIYIIHOH CKOpO-
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¢TH, noayuuM cugsl Gy u Gy, U3 puc. 70 BUAHO, UTO NOLBEM-
Has CHJa YypaBHOBELIMBAeT TOJbKO OIHY COCTaBJSIOLLYIO
Beca —cuay G,. [pyryio e CcOCTaBJsOILYI0 Beca — CH-
ay G, — BMecTe ¢ cuJofi 1060BOr0 CONPOTHBACHHA Q NOJIK-
Ha ypaBHOBecuThb Tsira BuHTa P. Takum oGpasoM, Ajas ycra-
HOBUBIIEroCcsd NOAbeMa HeoOXOQHMO BLINOJHEHHEe CJjeaylio-
wux yeaosuii: ¥ = G; (ycjaoBue mpsiMOJHHEHHOCTH TOJIETA);
P =Q 4 G, (ycnoBue NOCTOSIHCTBA CKOPOCTH)-

Oty paBeHCTBA HAa3bIBAIOTCH YpaBHeHUSIMH IBH-
KeHUS caMogaera mpu Habope BB COTHL

Orclona caenyer, UTO NMpH YCTaHOBUBLIEMCS TOABEME:

1. TlonbeMHasi cuJa Kpbla MeHble Beca caMmoJieTa H
ypaBHOBELUHBAET TOJbKO OJHY COCTABJ/AIOILYIO Beca— CH-
ay G.

2. Tara BUHTA MOJMXKHa OBITh GoJblie J06OBOrO COMPO-
THBJIEHHA Ha BeJHUHHY cocTaBJsolledl Beca — cHab (.

Hs puc. 70 HeTpyAHO 3aKJIOUHTb, UTO UeM GoJbliue Gy-
IeT yroa noabema ©, TeM MeHbUIYIO YacTh Beca ypaBHO-
BellMBaeT MOAbEMHAs] CHJa Kpblja U TeM OOJbIIYI0 dacTh
Beca Oeper Ha cebs Tara BuHTa. M ecau Ol camoJerT MoOrT
NOXHHMATbCA BEPTHKAJNbHO, TO KPBLIO /s IOIbeMa CTaJjo
Obl H3JHUIHUM H Bech BeC ypaBHOBeWlHBaJa Obl TsSra BHH-
Ta, T. €. caMoJjieT mpeBpaTuJycsd Obl B BepTOJET.

Urak, c¢ ysenuuennem yriaa mogbeMa cujaa G; yMeHb-
waercsl, a cuia (o yBeIMUNBAETCS. YTOJ MeXKIy BEKTOpDaMU
cun G n G, pasen yray nogbema. Cjel1oBaTesnbHO, cuJa
G,=G cos B, a cuna Gy = G sin 6. Ecau noncraBuTh 3TH
BbIpAKeHHsI B HalUCaHHble BBILIE YPaBHEHHS NBUKEHHS Ca-
MoJieTa Npu nojabeMe, TO HOCJAEAHHE NPUMYT TaKOH BUI:

Y =G cos 0;
P= Q- Gsin 6.

§ 57. CKOPOCTb, MOTPEBHAA AJIA NMOABEMA

[Tpu HaGope BLICOTHI MOAbBEMHAs CHIa Kpblia paBHa:
Y= G cos 8.

C npyro#t CTOPOHBI, NOLBEMHYIO CUIY KPBITA, 0603HAUUB
CKOpPOCTb TpH moabeMe uepes V., MOXKHO BBIDA3UThb TaK:

D)

Vé
Y:ch—Q—mS.
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Ecau npaBble yacTH HaNHCAaHHBIX YPAaBHEHMH mpupas-
HSATb M TIOJy4€HHOE ypaBHEHHE DELIHTb OTHOCUTENBHO V nyp
TO NOJIYUHM:

- 2 Gceos ©
Vntu — V “Cypﬁsﬁ (M/C@KZ)

2G
Vior = VTyp_S— . Vcos@.

Ho nepBbiii MHOXHTeNb eCTb CKOpPOCTb, HOTpeGHas
IJISE TOPU3OHTAJIBHOTO MOJeTa, HO3TOMY MOXKHO HamucaTh:

Vior = Viop ]/cos@ .

Tak kax }/cos® MeHblle eIUHHIBI, TO CKOPOCT6 NpU
nodveme scec0a meHvluie CKOPOCTU 20PU3OHTANLHO20 NOAe-
TQ ¢ Tem die Yyeaom QTAKU.

Ha npakTuke pasuuia uacTo mosiyuaeTcss He3HAuHTeNb-
HOH, Tak Kak yroJ mofbema caMoJIeTOB C NMOPIIHeBUHTOBBIMH
AsurareasaMu penxo npespimaer 10—156°% a npu Takux yr-

nax V/ cos® 6aM30K K eNHHHLE, U, CJAENOBATENbHO, CKO-
POCTb NpH IIoabeMe 6y11eT MaJio OTJHYUaATbCA OT CKOPOCTH
TFOPH30HTAJIBHOI'O II0JieTa.

Mpumep. Camosier passuBaeT B TOPH3OHTAJIBHOM MOJETe NPU He-
KOTOpOM yrje araku ckopocTb V =300 xm/4ac. Onpenenntb CKOpOCTb
NpH NOABEME C TeM XKe YrJIOM aTakH, ecld yroa noabema @ = 10°

Onpenenus, uto cos 10°= 0,992, Hax0nHM CKOpOCTb MpH TOMBEME:

Viox = 300- 0,992 = 297,6 «m/uac,
T. €. pPasHUIA MeXJy CKODOCTSMH T'OPH3OHTAJbHOrO MoJeTa W NoJbeMa
cocTaBisieT B JAHHOM ciayuae Bcero Juius 2,4 Kmfuac.

§ 58. TATA, MNOTPEBHASA 1NJil MOABEMA

[Ipn moabeMe cusa TITH ypaBHOBeUIMBaeT J060Boe CO-
IIPOTHBJIEHHEe CaMoOJIeTa M COCTaB/Isiowylo cuiIbl Beca. Cie-
JpoBareabHO, morpebHas OJs1 NMoabeMa Tsira BbIpa)Kaercs

Tax:
Pr(:Q+GSin®.

JloGoBoe compoTuB/JIeHHe @ caMojera NpuU MOLbEME C
MaJabM yriaom O (mo 10—12°) MOXHO cuuTaTh PaBHBIM JIO-
60BOMY CONPOTHBJIEHHIO HJIH NOTPeOHOM TAre B TOPH30H-
TajgpHOM noJerte. [103TOMy MOXHO cKaszarb, 4To norpebHas
npu MoAbeMe TATa CKAaJblBaeTCs U3 T, norpebHo# anst
FOPH30HTAJNbHOrO I10JIeTa, M HEKOTOPOH IOMOJHHUTENbHON
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TATH, HeoOX0AUMON MJis NpeojoJieHHsl COCTaBJSIOUIeH Beca,
T. €.

Piox = Prop + AP.

Urobnl y6enuthest B 3TOM, ofparuMes K auarpaMmme norpe6-
HOfl W pacmosiaraeMo# TSI B TOPU3OHTAJbHOM II0JieTe, Ha-
npuMep camoJgera Sk-18 (cm. puc. 60). Ilyerp Jertuux co-
Bepulaer Ha 3ToM caMoJgere (nmpu Bece G = 1050 x2) ropu-
30HTaJbHBIH noJjietr co ckopocTbio 180 km/uac. Ilpu Taxoi
CKOpPOCTH JBMrares]b 3aApPOCCEIMPOBaH, TaK KaK CaMmoJeT
Tpebyer A/ moJieTa MEHbIIYIO TATY, YeM pacroJjaraeMas
Ha TOJHOM Trase, TMOITOMY HMeeTcs HU3OBITOK THATH
AP =67 ke. Eciu1 JleTunK gact MOJHBIA I'a3, COXpaHss Mpex-
HHA yrosa aTaku, TO CaMOJET Y¥Ke He CMOXKET MPOJIOJKAThb
FOPH30HTA/BHBLIH MOJEeT W HauHeT HabGUpaTh BBICOTY, NpHU-
yeM M3OLITOK TsArd 67 Ke Oyder Toit TAroif, Koropas HeoO-
XOfuMa [Js1 TMPEeoJoJieHHs COCTaBJsIONlefi CHJABL  Beca.
ITorvem Gymer  OPOMCXOAUTH CO CKOPOCTHIO  OKOJIO
180 xkm/uac.

§ 59. YroJ NOOABHEMA U HAKJIOH CAMOJIETA
K FOPH3OHTY IIPH NOADBEME

H36BITOK TSTH, UMEIOIUICA IPU TOPH3OHTAJBLHOM IOJe-
Te CO CKOPOCTbIO, MeHblIef MaKCHMaJbHOH, NPH NoIbeMe,
Kak GblJI0 MOKA3aHO, HAET HA YPABHOBELUIMBAHHE COCTABJISIO-
med Beca, T. €.

AP = Gsin®,
OTKYZa
. __ AP
Sln@ = ——G—- .

3Has sin®, MoxHo Hafith m yroa momxbema 0. B mpuwmepe,
NpHBeJeHHOM B TpenblAylleM maparpade, u3OBITOK TATH
AP =67 ke u Bec G=1050 ke, ciemoBaTesbHO,

. 67
sin @ = 1z =~ 0,063,

rorna /0O = 3°5.

W3 hopmynsl u npuBeNeHHOTO MpUMepa MOXKHO CHesjaTb
cJenyiollie BBIBOMBI:

1. ¥Yroa nogbema teM Oodblue, yeM GoJblie U3OLITOK TH-
I'd U UeM MeHblIe Bec caMoJgera. Tak Kax U3OBITOK TSITH B
FOPH30HTANBHOM IOJleTe NPH Pa3sHBIX CKOPOCTSAX pas/HueH,
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TO KaXJOH CKOPOCTM COOTBETCTBYET BIIOJIHE OlNpefeseHHBIH
yroJ nombema.

2. HanGosnpmuii yrom mogbeMa GyaeT NMPH MaKCHMalb-
HOM H30BITKE TArd. IlocjaemHHH M/ BUHTOBBIX CaMOJIETOB
COOTBETCTBYET CKOPOCTH, OJH3KOH K IKOHOMHUECKOH.

Tak, wanpuMep, aas cavosera k-18 ¢ nBuratenem
M-11®P u Bunrom B-501-1-81 (mpu G = 1050 x2) MaxcH-
MasibHBIH H36BITOK TAMH APyace 2~ 90 ke (mpu CKOpPOCTH 1O~
gderta V=140 xm/uac), ACJIED,OBaTe.TIbHO

W—ONO 086,

O0TKyla HauboJbluid yro.a moabeMa O yaxe =~z 5°.

Hnst camosera $k-11 ¢ gsurateneM AII-21 u BuHTOM
111B-20 (npu G==2300 ke) MakcuMma/ibHas H36LITOYHAS
14ra Pyace~380 ke (npu ckopoctu nojera V=210 km/uac),
CJIeJOBATEJNLHO:

5in @ yage ~

380
Sin B, =2 5300 ~=0,165,
OTKYLa
~ 9,5°,

Ma'c

Ha npakTtuke ycranoBHTh HauGoabliMH yroJa mnoabema
He npezacrasJasier Tpyna. Ina sToro, AaB moJsHbIE ras, yc-
TaHaB/JUBAIOT PYJb BBLICOTHI Tak, 4TOOLl TpHOOp mMoKasall
CKOpPOCTb, COOTBETCTBYIOIIYI0O MaKCHMaJbHOMY H3OBITKY
Tard. Toraa mosyuutest caMblif KPYTOH MOIBEM.

Onnako sjgech Ke Hamo caetarh MOJIOAOMY JIETUHKY
cjelylolllee TpegoCcTepeKeHHe,

Canmbili  kpyroii nodsem —aro wue camoii OblLCTPbL
nodsem. Camplii KpyTofi mombeM, Kak OyaeT [oKasaHo
naJjiplie, CBSI3aH C PHCKOM TOTEepH CKOpocTH. Takolf moab-
eM NMPUMEHHM JUUIb B LeJsIX H3YUeHHS JEeTHBIX KauyecTB ca-
MoJieTa — II0CJle TOro, Kak GyJeT BCeCTOPOHHe yCBOeHa TeX-
HHKa NMUJIOTHPOBaHHA (M TOJbKO Ha Ge3omacHoH BhICOTE).

IMTonbeM MoKeT 6bITh OCYUIECTBJEH NPH Pas3/jHuHBIX YrI-
Jax aTaky U pasJAMUHBIX yriaax noabema. B 3aBucuMocTu or
BeJUYMHBl 3THX YTJIOB, a Tak¥ke OT BeJMUYMHBl yTrJja ycra-
HOBKH Kpbliia camoJjierT Oyler UMeTb TOT MJH MHOH YroJ Ha-
KJIOHA (COCTABJsEMBIH MPOAOJIbHONH OChIO C TOPH3OHTOM).

W3 cxasaHHOTO CJeAyeT, UTo He BCerga MOXKHO TOUHO
cyauTh 06 yrie moabeMa MO HAaKJAOHY CaMoJ/eTa K FOpH30H-
1y. [To/se3HO KOHTpOJIHPOBATL cebsl NOKazaHHeM yKasaTels
CKOPOCTH, TIOCKOJbKY YroJl Moabema 3aBHCHT OT yrja ara-
KM, a TeM CaMbIM — OT CKOPOCTH IoJera.

150



§ 60. MOUWHOCTD, MOTPEGHASl NMPH NMOABEME,
H BEPTHKAJIbHAfI CKOPOCTb NOIABLEMA

Urobbl y3HaTh, Kakasg TPeOYyeTcsi MOIIHOCTh NMPH TOOBE-
Me, Halo NOTPeOHYIO TATY YMHOXKHTb Ha CKOPOCTb IpH
nogbeMe (V0. ). Tak xak morpebGuas jJas nogbeMa Tara

Por=Q+ GsinB,
TO, CJe10oBaTe/bHO, TOTpe6HAs MOIMHOCTL Npo, (B JomIa-
IOUHBIX CHJ1aX) BHIPA3HUTCST TaK:
N = Qs G sin OVy0,
foa 75 75 '

[TepBoe cnaraemoe ecTb MOLIHOCTb, 3aTpauuBaeMas Ha
npeofosieHne JI0GOBOTO COMPOTHBJEHHUS Tpu mombeMme. [lpu
MaJblX yriax O ee MOXKHO CYUHTATh PaBHON. MOIIHOCTH, TO-
TpeOHO# [/ TOPU3OHTAJNBLHOIO NOJIETA C TEM XKe YIJIOM aTa-
KH (Niop). IlocMoTpuM Tenmepb, yTo mNpencTaBasieT Co6GoH
BTOpOE cjaraeMoe B HamHCaHHOH (opMmyJe.

ITpn mogbeMme camoJieT, OBHrasCh BBePX [0 HAKJIOHHOH
TpaekTopuH, Habupaer BeicoTy (puc. 71). Bricora, HaGupae-
Mas 3a ONHYy CeKYHAy, HasbiBaeTcd BepPTHKAJbLHOH
cKopocThio nNnofnbeMa (ofosnauaeres V ).

Puc. 71. Ckopocts caMosera Ha nogbeMe K BepTUKaJIbHAs
CKOPOCTh MNOAbEMA

M3 pucynka BuzmHo, uTO
Vy= Vo 5in 0.

Teneppb craso sicHO, UTO BTOpPOE cjaraeMoe B HalHCaH-
HO# BbllEe QopMmyJie BbIDAXKAET MOIIHOCTD, 3aTPAUHBAEMYIO
Ha coslanne BepTHKaabHOH cxopoctu V. Ha aro pacxo-

AyeTrcsi U36BITOK MOLIHOCTH AN, KOTopbm HMeercss B TOpH-
30HTAJILHOM IIOJIeTe Ha BCEX CKOPOCTAX, KPOME MaKCHMaJb-
Hoit (§ 49). Takum o6pasom, morpe6HYIO IpHd HOLbeMe
MOILHOCTb Ternepb MOXKHO 3anucarTh TaK:

Npox = Niop 1+ AN.

[TpuBenemM mi1s MAMIOCTpAUMU TPUMEP.
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JonyctuM, JeTUMK COBeplLIaeT FOPU30HTAJbHBIA NMOJeT Yy
sems Ha camogere Jxk-18 nmpu G = 1050 ke co cropocTbio
V =180 xkm/uac (50 m/cex). IIpu Tako#t CKOpoCcTH AJs TO-
PH30OHTAJILHOTO NoJieTa camodera SIx-18 Ha HyseBo# BeicoTe
(cM. puc. 62) TpefiyeTcs MouiHOCTb Bcero 62 4. ¢. n uMeer-
cs  u3bbiTox MoOMIHOCTH AN, paBHBIH NpUGIH3HTEILHO
45 4. ¢. DTOT U36GLITOK MOLIHOCTH M PacXoAyeTcst Ha co3ja-
HHe BepTUKaJbHOH ckopocTu. Mrak,

av
AN = 75"’ (2. ¢.).

Orcloma ompenensieM BepPTHKAJbHYIO CKOPOCTh:

—7%—1\—/—— (m/cex).

y:

dra (opMy.sa MOKasbIBAaeT, YTO BEPTHKANbHAS CKOPOCTb
Oyzer TeM GoJplile, yeM 0o0Jblie H36BLITOK MOIIHOCTH H YeM
MeHblle Bec caMosera. CyefoBaTebHO, MakCHMa/abHasi Bep-
THKaJbHasi CKOPOCTb OyHeT Npu MakKCHMa/JbHOM HU30BITKE

MOIIIHOCTH, T. €.
750N yake
Vy MaKc =“"——‘Gﬂk—"

Tak, y camosera $k-18 npu Bece G =1050 Kz Makcu-
MaJbHasg H36bITOYHAS MOIIHOCTb B T'OPHU30HTAJbHOM II10JIe-
Te y 3eMau paBHa 50 4. ¢. (cM. puc. 62), mo3TOMy MakCH-
MaJbHas BePTHKaJ/bHasi CKOPOCTh y 3eMJy OyHerT paBHa:

75 - 50
Vy MaKe T 1050 =~ 3,6 M/CGK.

Camouter SIk-11 npu Bece G = 2300 ke B ropH3oHTa/b-
HOM MOJIeTe Yy 3eMJH UMeeT MaKCHMaJ/JbHbIH H30BITOK MOLL-
HocTH AN =316 4. ¢. (cMm. puc. 63), N0O3TOMY MakKCHMasb-
Hast BepTHKa/lbHAs CKOPOCTb Yy 3eMJu Oymer:

316 - 75
Vy MaKe = 9300 ~ 10 M/(,’eK.

MaxkcuvanbHblit H36BITOK MOLIIOCTH MOJYYaeTcss MpH-
6JMM3UTENbHO Ha HaMBBIFOJAHEHLIEH CKOpPOCTH. ¥ camoJeTa
dk-18  cxopocth, coorBerctByomass  ANuae, paBHa
150 km/uac; y camosmera $k-11 3ra ckopocTh paBHa
240 km/uac (cMm. puc. 62 u 63).

Taxum o6pasoM, camolii O6blcTpolii nodvem NOAYHAECTCS
na ckopocru, coorgercrayroujell Vyyake . DTy CKOPOCTb Ha-
3HIBAIOT HAUBLITODHeHIed CKOPOCThHIO MOADeE-
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M a. CJaemoBaTesbHO, [Js OCYILIeCTBJeHHs] HanbGosee GBICT-
poro mnomgbemMa HalO YCTAHOBHTb PYJeM BBICOTHI yroJ ara-
K4, COOTBETCTBYIOUIMH HaUBbITOIHEHUIeH CKOPOCTH MoabeMa.

§ 61. YKASATEJIbHUUA TPAEKTOPHH NMOOBEMA.
NMEPBBIE U BTOPBIE PE)KMMbI NMCADBEMA

3aBuCcHMOCTb VIyla nogbeMa H BepPTHKAJbHOH CKOPOCTH
OT CKOpPOCTH ToJjera H300paKamwT TrpadHuecKd B BuIe
KPHBOH, KOTOPYIO Ha3hBAIOT yKasaTeJbHHILEH Tp a-
eXTopHu# moabema (puc. 72 u 73). Meton mocrpoe-
HUS ee TaKOH.

CHauaJsia BBIUHCJSIOT YIJBI NMOABEMAa TNpPH Pa3THUHBIX
CKOPOCTSIX IoJieTa. 3areM OT HauaJia ocd CKOpocTeHd OTKJ/a-
IBIBAIOT TP TOMOULHM TPaHCIOPTHpa HaHAeHHble YIJH
NoJ’beMa U COOTBETCTBYIOLIME UM CKOPOCTH IO TPAaEeKTOPHH,
moMeuasi KOHILI BEKTOPOB CKOPOCTeil COOTBETCTBYIOIIUMH
yriamu artaku (puc. 73). CoelHMHUB KOHIBI BEKTOPOB CKO-
pocTeil NMJaBHOH KPHBOH, MOJIydYalOT yKasaTelbHHUIY Tpaex-
TOPUH TofbeMa (HeTPYAHO TMOHATb, YTO TepPHeHIUKYJISAP,
ONylLIeHHHIH H3 KOHIIA KaKOoro-au60 BeKxTopa ckopoctd V Ha
och ckopocrell, ©306pasHT COOTBETCTBYIOLLYI0 BepTHKAaJ/b-
Hy1o ckopoctb Vy).

Ha puc. 72 u 73 nanel ykasaTelbHHLBl TpaeKTOpHH
nogbeMa camousietoB $k-18 u $x-11. Ilosb3oBaHue ykasa-
TeJbHUIEH MOHATHO M3 TOCTPOEHHSI.

Ecau mpoBecTn KacaTeJbHYI0 K KDHUBOH MapaJesbHO
ocu abcuuce, TO TOYKA KacaHusi 0603HAYUT YroJl aTakH, Npu
KOTOPOM BepTHKa/JbHasi CKOpPOCTb OYIeT MaKCHMaJjbHOH,
T. €. yKaxeT pe:xXuM HauboJsiee ObICTPOTO NMoabeMa (HAHBHI-
rOJHeHUIYI0 CKOPOCTb IOoJgbemMa).

Ecau nmpoBecTu KacaTeJbHYI0O K KPHUBOH #3 Hauajga Ko-
OpAHHAT, TO OHA 0003HAUUT YroJl aTaku, MPU KOTOPOM YToJ
nogbeMa Oyzner HauboabwiuM (HauboJsee KPYTOo# MombEM).
CooTBeTcTByOIIIast €My CKOPOCTh GJiM3Ka K KOHOMHYE-
CKOH.

Touka mepeceuenuss KpuBo# ¢ ochio abcuucc 06O3HAUHUT
peXUM ToJieTa C MaKCHMaJbHOH CKOPOCTbIO MO TOPH30HTa-
gy (U30BITKA MOLLHOCTH HET).

[lepsbie u BTOpLIe pexkumbl moxbema. [IpsMmble JyuH,
TpOBefeHHBIE U3 Hayajsa KOOPAHHAT K PasHBIM TOUKAM KpH-
BOH, 0alOT HaM BeJIUUYHHY U HalpaBJeHHe CKOpocTed mombe-
Ma. Y ecsu mpejcTaBuTh, 4TO U3 OTHOH TOUKH OTHOBpEMEH-
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HO U B OJHOM HalpaBJleHHH BblJIETeJ0 HeCKOJbKO OAMHAKO-
BbIX BO BCeX OTHOLIEHHAX CaMOJIETOB Ha TOJIHOM Trase, HO -
C pasHbIMM yriaMu TmoAbeMa M PasHBIMH CKOPOCTSIMH, TO
yepes ONHY CEKYHAY OHH, OUEBHIHO, PACHOJOXKUINUCH Obl HA
KPHBOH, KaK NMOKa3aHO Ha pHC. 74.

Huxkuuft caMoJier J@THT ¢ YIJIOM aTakHd, COOTBETCTBYIO-
1M MakCUMaJbHOH CKODOCTH TOPH30HTAJBHOrO II0JeTa

:.,ZMM.;———— 7-508 PEHUMS —
'ﬁa" LM v
| dalfl

"

V, mfcex

Puc. 74. [lepBpe u BTOpble PEXUMBI MOIbEMA

(yros moabemMa W BepTHKAJbHAas CKOPOCTb PaBHbI HYJIO).
Cuaenyrmomuii caMosieT JIETHT ¢ HECKOJbKO OOJBIIUM YIJIoM
aTaxkd, €ro CKOpOCTh ToJieTa HEeMHOro MeHbIle, CaMoJeT
noJioro noauuMaercs. Jlajbliie, o Mepe YBeJHUEHHs yraa
aTaky W YMeHbIIEeHWS CKOPOCTH, YyroJ moabeMa U BepTH-
KaJbHasi CKOPOCTL BospacTawooT. Ha pexume caMmoro GbICT-
poro mojbeMa BepTHKaJbHasi CKOPOCTb MOCTHraeT MaKoU-
MyMa, T. e. 3TOT caMoJjer ObICTpee BceX HabGHpaeT BLICOTY.
3areM HaeT pPeXUM HaunbGoJiee KPYTOTO MOAbEMA, AJs KOTO-
poro yroJa mnogbeMa MakcuMaJieH, HO BepTHKaJbHasl CKO-
pPOCTh Yy:Ke MeHbIIe,

Ilpu nanbHeiilleM yBeJMUEHHH YTrJja aTakd ¥ yMeHbllle-
HHH CKOPOCTH (JIeBBle CaMoJieThl) yroJ HoabeMa M BepTH-
KaJbHas CKOPOCTb CTAHOBSITCS BCe MeHblle (HeCMOTpPsS Ha
MOJIHBIH Tas).

CJaefmoBaTesbHO, NMOBEJeHHE CaMoJieTa TpH MOAbeMe Ha
MaJplx ¥ O0JBLIMX YrjiaX aTaky npotuBonogoxHo. Orciona
BEITEKAET NOHSITHE O NMEPBLIX M BTOPHLIX PEXHMAX NMOABEMA,
aHAJOTHYHBIX MEPBBIM M BTOPBIM peXKHMaM TOPHU3OHTAaJbHO-
ro noJjera. 'panuuell Mexay nepBbIMU H BTOPBIMH peXUMa-
MU sIBJIsieTCS HauGoJjee KPYTol moabeM (T. e. 9KOHOMHUECKas
CKOPOCTD).

[lonbem Ha BTOPBIX pexXuUMaxX TpyaHee, TaK KakK Ha
OoJILUIMX YIJax aTakh CcaMoJeT He TakK YcTOHuMB, KaK Ha
MaJblX, ¥ XyXKe YnpaBJsieM; KpoMe TOrO, Ha BTOPHIX PEXH-
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Max usMeHsieTcs ynpasJeHue caMoseToM. Ha mepBbIX pexHu-
Max, ecJqu JeTunk Oeper pyuyky ynpasieHusi Ha ceOs (yBe-
AUYHBaeT yroJ aTaku), yroJ noabeMa yseanuuBaercs. Ha
BTOPBIX Ke pexHMax Takoe ABMXeHHE PYukof (yBesnieHHe
yrja aTaku) yMeHbLIaeT YroJ MoabeMa.

Orciofna He cJelyeT, YTO Ha BTOPBIX pexuMax MeHSAeTCs
geficTBHe PYJIsT BBICOTHI (KaK HHOTA AYMamT MOJOIble JeT-
ynku). Kak Ha mnepBbIX, TaK M Ha BTOPLIX pexXUMax INpH
B3STUM DYUKH yNpaBjieHus Ha cebs yros aTaku YBeJHUH-
Baercst, a npu gauve or ceb6s — yMeHbliaercs. Pa3nuuHbiM
sIBJIsIeTCsl IOBelleHHe CcaMoJieTa MPU ONMHAKOBOM H3MeHe-
HUM yIJla aTaky: Ha MepBbIX PeKUMax HakKJIOH TPAaeKTOPHH
IoJieTa H3MEHSIETCST B Ty 2Ke CTOPOHY, UTO M YTroJl aTaky,
a Ha BTODBIX peXUMax HAKJOH TPAeKTOPUH HU3MeHseTCs B
0o6paTHYI0 CTOpPOHY (Nmpu YyBeJMUEHHM YIJa aTakd o Yrod
noabeMa © yMmeHbliaeTcs).

Jleras Bcerga Ha TepBBIX peKUMax, JETUHK NPHUBHIKAET
K TOMY, UTO ecJqu OH OGepeT pYuKy ynpaBJjeHus Ha cebs, TO
yroa mojbeMa yBeJHMUHBAETCs, a ecJd fgaeT OT cebs, TO
yroJ nogbeMa yYMeHbLIaeTcs.

Ha BTopeIX pexxumax npoucXomuT o6paTHOe, H 3TO Ya-
CTO MyTaeT HAYUHAWOINErO JIETUHUKA: ecJd N0 ero olmHOKe
caMoJieT TomaJl B HHTEpPBaJ BTOPbHIX PEXKHMOB, JETUHK, 3a-
METHB, UTO CaMoJIeT He HabGupaeT BHICOTHI, CTPEMHUTCS «ITOJ-
IepKaThy MAaUIMHY U elle OoJsblile Geper pyuky Ha cebs, B
pesy/bTaTe 4ero CKOpOCTh MajgaeT H caMoJeT MOXKeT CBa-
JUTbCS Ha Kpbl1o. Ha Masoii BblcoTe 3TO NPUBOAUT K
CepPbe3sHbIM IMOCJENCTBHSIM.

Ws cxasaHHOTO cjeqyIOT [JBa IpaBuja:

1. Ecan camoJsier nmepectaer HaGUpaTh BHICOTY, HAloO He
6path pyuky Ha cebs, a, Hao00OpOT, NMJaBHO NaTh ee OT ce-
651, uTOOBl YMEHBIUHTh YroJ aTakd W TeM YBEJIHUHTb CKO-
pocth (HaGpaTh CKOPOCTH).

2. IlogpeM po Ge3omacHOil BEICOTHI HUKOTAA He CJe-
ILyeT [eJaThb Ha BTOPBIX PeXHUMax H Ha TpaHHIle PeKUMOB
(Haun6osiee KPYyTOH IOIbEM).

§ 62. BIUSIHUE BbICOTbI HA BEPTHKAJIbHYIO CKOPOCTbD,
NNOTOJIOK U CKOPOIMOABEMHOCTb CAMOJIETA

Ecan na cavosere YCTaHOBJIEH HEBBLICOTHBIH ABUTaTeJb,
TO MO0 Mepe NnoabeMa OT 3eMJH H3OLITOK MOIIHOCTH YMeEHb-
uraercs, Mo3TOMY YMEHbIUIAETCqd U BepTHKaJbHAsT CKOPOCTh.
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Ta Bwicora, Ha KOTOPOH H36BLITOK MOLIHOCTH CTaHeT pas-
HBIM HYJIIO, BCJEACTBHE Yero cTaHeT PaBHOH HYJI0 H Bep-
THKaJbHasg CKOPOCTb, HAa3bIBAETCS TEOPETHYECKHM
NOTOJKOM CaMOJETa.

Eciu na camogere ycTaHOBJsieH BBLICOTHBIH IBHUTaTesb, y
KOTOPOTO MOLIHOCTb N0 ero pacuyeTHOH BBICOTHI He majaer
U Jaxe pacTeT, TO H30BITOK MOUIHOCTH, a CJef0BaTe/bHO,
H BepTHKaJbHAasl CKOPOCTh TakKxKe cHauasjda pacTyT W Hauu-
HaIOT najarth JHUUIL Bbille pacyeTHOH BhICOTH. EcTecTBeHHO,
4TO B pesy/bTarte 3TOro O6yaeT MMeTh MeCTo 3HAUUTEJIbHOE
yBeJHYyeHHe TOTOJIKa caMoJera.

Uro6bl y3HaTb, KaK U3MEHSIETCSI C BBICOTOH BepTHKAaJ/b-
Hasi CKOPOCTb, HAXOMASIT MaKCUMaJbHbBIH H36BITOK MOULHOCTH
Ha pasHbIX BBHICOTAX M BBIUHCJASIOT MakKCHMaJjibHble BEPTH-
KaJbHble CKOPOCTH Ha 3THX BHICOTAX, B pe3y/bTaTe Uero
nosyyaior psa sHayeHu# Vyuaxe mo BblicoTe. OTKIanbIBas
3TH 3HaYyeHHs MO OocH abCHHCC, a COOTBETCTBYIOLIHE BHICO-
THl — IO OCH OPAMHAT M COENHUHSS IOJyUeHHBIe TOUKH, MOJaY-
4aioT rpadux 3aBHCUMOCTH Vy waxc OT BBICOTHI  (pHC. 75).
Touka nepeceuennst xpusoit V, ¢ BepTHKaj blO, COOTBET-
CTByWOUlasl HY/JEBOMY 3HAUEHHIO BepPTHKAJbHOM CKOPOCTH,
OTMEUAeT TEOPEeTHUECKHH IMOTOMOK caMoJiera.

Teoperuueckuil MOTO/IOK HAa TNIipakKTHKE HEeNOCTHKUM. B
caMoM feJie, BepTHKaJAbHAsT CKOPOCTD 10 Mepe NPHOGIHKeHHs
K HyJI0 UMesJa OBl CTOJIb MaJylo H Bce YMEeHbLIAII(YIOCs Be-
JIMYUHY, YTO [JIsI MOJbeMa A0 TEeOPEeTHUYECKOTO MOTOJKa IIo-
tpeboBasoch 6Obl GeckoHeuHoe BpeMms. BBumy 3rtoro 6nLio
BBeleHO MOHSITHE «NMPaKTHYeCKHH NOTOJOK», T. €. BHICOTA,
Ha KoTopo# Vywmaxe = 0,5 M/cex, Tak Kak ¢ elre MeHblIeHf
BePTHKAJbHOH CKOPOCTbIO IIOAbEM Y¥Ke HelleJecoofpaseH
(3a Hck/IIOueHHEM OTHE/IBHBIX C/yuaeB, HalpuMmep IpH pe-
KOpPIHOM TIOJIETE Ha BLICOTY).

Bosnukaer Bompoc: Kakyl0 CKOPOCTb Mo NpHGOPY HOJ-
XKeH JlepxaTb JeTuuk AJs1 HaubGoJgee GBICTPOro IogbeMa A0
NPakTHUECKOro TMOTOJKA?

Hns wanbGosee ObICTPOro mombeMa HYXKHa, HATOMHUM,
HauBLITONHEeHAIad CKOPOCTh NOAbEMa, COOTBETCTBYIOLLAS
AN yaxe 1 Vy yaxe. Tak kax y seman npuGop mnoxasbiBaer
HCTHHHYIO CKOPOCTb (€C/IH He YYHTHIBATH MHCTPYMEHTaJb-
HYI0 ¥ a3pOAHHAMUUYECKYIO NONpaBKH), TO B HayaJje MOLbe-
Ma JIeTUHK M JOJIKEeH [epxKaTh YyKasaHHYIO cKopocTb. Ho mo
Mepe mogbeMa Ha BLICOTY CKOPOCTb YBEJNHYHBAETCH, TOTAA
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Puc. 75. MaMeHeHue MakCHMaabHOH BepTHKaJbHOH
CKOPOCTH C BBICOTOH M MOTOJIOK camoJera $k-18
(G = 1050 xe) wu -camonsera fk-11 (G = 2300 x2)

Kak npubop mpH HeM3MEHHOM yrie aTakd Oymer mo-npexHe-
My MOKasblBaTb HauBBITOAHEHIYI0O CKOpPOCTh y 3eMaH. ITo-
3TOMY, €CJHM 3a Bce BpeMs NoJbeMa JeTUYHK 6GyneT nepKaTb
Ty CKOpPOCTb, C KOTOPOI OH HauaJ nmoabeM (He 6ymeT u3Me-
HATb YroJ aTaku), To Ha HEKOTOPOH BHICOTe HCTHHHAS
CKOPOCTb OKaxeTcs 60Jiblile HAUBLITOAHEHIIeH U MOAbEM 3a-
memautcsa. Orciofga cjaefyer, uro 1o Mepe MoAbeMa JEeTUHK
JOJI)KeH HEeCKOJbKO YMeHbIIaTh CKOPOCTh N0 npubopy, T. €.
HeCKOJIbKO YBeJMUHBATb yTOJ aTakd — Tak, YyToObl K IO-
TOJIKY NONOHTH HA 3KOHOMMUECKOH CKOPOCTH (MOCKOJBKY
Ha MOTOJIKE CaMOJIeT MOXKET JeTeTb 'OPH30HTAJbHO TOJIbKO
Ha 3KOHOMHUYECKOH CKOPOCTH).

CKOpOonoaAbeMHOCTh CaMOJIeTa MOMKeT OLEHUBAThCSH U MO
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BpeMEHH TMoJbeMa Ha JaHHYI0 BbicOTy. Pacuer ckopo-
nogbeMHOCTH Obl1 6Bl OYeHb NPOCT, eCJH OBl BepTHKaJbHAA
CKOPOCTb He MeHsi1ach ¢ BblcoTofl. B Takom cJayuae, sHas
BBICOTY H H BepTHKAJBHYIO CKOPOCTb V,, MOXKHO Oblio OBI
onpeleJauTh BpeMs noabeMa f, a UMeHHO:

t=—‘7(cex.).

B neficTBUTENILHOCTH BepTHKAJAbHAST CKOPOCTh C BBICOTOH
yMeHbluaercst (1py HeBLICOTHOM JBHraTe/le—OT 3eMJIH, a IPH
BBICOTHOM — ©OT CPaHHIbl BLICOTHOCTH) H 3TO YCJOMKHSIET
pacuer. Ho ecan uMeercss Tpadux M3MeHeHHs BepTHKaJb-
HOH CKOPOCTH HO BBLICOTE, TO, MOJIb3YSICh IPHUBENEHHOH (op-
MyJIOH, MOMKHO pAacCUHTaTh BPeMsi NMOAbeMa CPaBHUTENbHO
npocto. [asi pacuera pasOUBAIOT BBEICOTY NPaKTHYECKOTO
noroJka Ha ydactku AH u, mouabsysick rpadukoM H3MeHe-
Hus Vy, OnpenesisioT CPeNHIO BePTHKAJbHYIO CKOPOCTh
Ha Kax/J0M TaKoM yyacT-

K€; 3aTeM, pasjesauB BHI- Ho
cory yuactka AH Ha e
CpeaHIoI0 CKOpPOCTb, Ha- 7000

XOAAT ®peMs mNoabeMa
Ha BLICOTY TMepPBOro yua-
CTKa, BTOPOrO, TPeTbero £000 ]
H T. [, IIOCJIe 4ero, cyM-

MUpYs, HaxomdT BpeMs |

noabeMa Ha BCIO 3ajaH- /\;7/,-,,

HYIO BBICOTY. / —
Eciy  nosayueHHBle g ]

NpU pacyeTe MPOMeEXKYT- Pd

KH BpeMeHHM OTJOXKHTb / //

no ocu abuucc, a coor- W

BETCTBYIOUIME WM BBICO- » R

THl—1O0 OCH OpIHHAT, /

TO HETPYJHO IOCTPOUTH
KpPHBYIO, KoOTOpas Ha-
IJISIIHO MOKaXeT Habop g
BBICOTBI 110 BPeMEHH —
6aporpamMmy Ha-
6opa BBICOTHL q
Kpusyio nogbeMa
MOKHO  MOMYHUUTE M B py. 76 BaporpaMmu mogbema camo-
noJieTe NMpu MOMOIWM 6a-  jera fk-18 (G = 1050 x2) u caMo-
porpada. B astom cay- aera Sx-11 (G =2300 «2)

/

9 5§ 10 75 20 25 0 5 W W
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yae ee HasplBAlOT NOJeTHOH GaporpaMMokr
(puc. 76).

§ 63. BMHAHHE BETPA HA NONDBEM

PaccmatpuBast B mpedplaylied TIJjaBe TOPH30HTAaJbHBIK
noJieT NMpPH BeTpPe, Mbl NPHUIIMH K 3aKJIIOUEHHIO, YTO BeTep
He BJIHSIET HAa BO3JAYLIHYIO CKOPOCTb, & TEM CaMbM H Ha MO-
TpeGHble TATY H MOILHOCTb. JTO MOJHOCTHIO CNpaBelJIHBO
H 1Js1 pexuMoB noabeMa. CienoBaresbHO, NPH BETpe CBS3b
MeXAy BO3AYIIHOH CKOPOCThIO, YIJIOM aTakd ¥ YIJOM Ha-
KJIOHA caMoJjieTa K TOPH30HTY oOcTaercss 0e3 H3MeHeHus.
HHuaue roBops, BeTep He HM3MeHSIET JIETHBIX KavuecTB CaMo-
JeTa OTHOCHTeJNbHO BO3AYUIHOH cpeabl. Ho oTHocuTesnbHO
3eMJM OHM MOTYT H3MEHSThC.

PaccmoTrpum cHavana BAMSIHHe BeTpa Ha YroJ TMOgbeMa
OTHOCHTEJNBbHO 3eMJIH.

Ha puc. 77 nmokasan mombeM caMoJjeTa NpH HEKOTOPOM
yrje arakuy @ ¥ BO3AYyUIHON ckopoctu V m/cex npu GesBer-
pHuH, NPH BCTPEUHOM M TOMYTHOM BeTpe, NMpUYEeM CKOPOCTb
Betpa W B o6oux ciayuasx B3sdTa OJHA U Ta XKe U He HU3-
MEHSIOILAsCS MO BLICOTe.

oA

Ve VseM

W,  Bempa
o

ety @

Puc. 77. Bausuue BeTpa Ha yros NofbemMa OTHOCHTEJIbHO 3eMJH
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Ilpy nojxbeMe B LITH/Ib CKOPOCTb 1O TPACKTOPHH OTHOCH-
TeJbHO 3eMJan OyneT paBHa BO3AYIIHOH CKOPOCTH, T. €.
V ="V,.n. NHaue 6ymer npu Berpe.

Tak xak BosjyliHas cpega, a C Hefi BMecTe H CaMOJeT
TIepeMelalTCs OTHOCHTEJbHO 3eMJH cO ckopoctbio W, To
Hago CI0XKUTh ckopoctd V u W no mpaBuay TpeyroJibHHKA.
CpenaB 3To, MOJIYYHM CKOPOCTb CaMOJeTa OTHOCHTEJIbHO
3eMJH NPH BCTpPeUHOM BeTpe W npu mornytHoM. Habawona-
TeJqI0 ¢ 3eMJH OymeT KasaTbesl, UTO IIpH BCTPEUHOM BeTpe
camoJier HabupaeT BBICOTY ObICcTpee, ueM Npu Oe3BeTpHH, a
apu nomyTHOM, HaoGopoT, MennexHee. Ho 3ato o6ManunBOe
Brneuat/enue. Kax BUAHO M3 puc. 77, Npu OaHHOH BO3AYII-
HOH CKOPOCTH BepTHKajgbHas cKopocTh V, Oyner onna u Ta

V3o

7/ Opusonm

IR R

Tapusomm

Puc. 78. Binsinne BOCXOASWIHX M HHMCXOASILMX IOTOKOB HA BEPTHKAJb-
HVIO CKOPOCTb OTHOCHTEBHO 3eMJIH H Ha yrOJ NOLBbEMA OTHOCHTEJHLHO
3eMJIH

11 3ax. 233 161



e Kak npyu 6e3BeTPUH, Tak M NpH BeTpPe, €CAH BeTep ropH-
3oHTaJseH. CjefnoBaTe/bHO, He H3MEHUTCS M BPeMs NoLbeMa
Ha BBHICOTY (CKOPOMONBEMHOCTb). M3MeHHTCH JMIUL YroJr
NOAbeMa OTHOCHTENbHO 3eMJH Osen: INPH BCTPEUHOM BETpe
oH Oyner Gosblle, yeM npH Ge3BeTPHH, NMPH MOMNYTHOM —
MeHbllle. D10 0OBIYHO M CO3JAET YKa3aHHoe 0OMaHUUBOE
BreyaTJeHue.

IIpu HakJOHHOM BeTpe M HPH BepTHKAJIbHBIX BO3IYLI-
HBIX TEUEHHSIX H3MEHHTCS He TOJIbKO YroJ MOAbeMa OTHO-
CHTEJbHO 3eMJH, HO U BepTHKaJbHas CXOPOCTb OTHOCHTEJNb-
1o semsn. O6o3naunum ee Vygey. Ha puc. 78 nokasan mnoan-
€M IpH BepTHKAJbHBIX BOCXOMSUIUX H HUCXOISIIHX INOTO-
-Kax. Herpyano sumers, 4To B epBOM cJ/iyuae BepTHKaJbHAS
CKOPOCTb OTHOCHTEJIbHO 3eMau Vysew =V, 4 W, caeno-
BaTe/bHO, caMmoJjeT 6yaer OnlicTpee HabUpaTh BHICOTY (UeM
npy 6e3BeTPUH MK TOPH3OHTAJbHOM BeTPe), a BO BTOPOM

caydae Vysen =V, — W, nosromy camoser Gyner MejseH-
Hee HaOupaTb BLICOTY.

I'MTABA IX
INWIAHUPOBAHUE CAMOJIETA

§ 64. YCJIOBUS PABHOBECHSA CHJI NPH NJAHHPOBAHHH.
NMUKHPOBAHHE

YcrTaHoOBUBIWIMMCS MJAHHUPOBAHHEM Hasbl-
BaeTcs NPAMOJHMHeHHBIA MoJieT 110 HAKJOHHOR BHH3 Tpaex-
TOPDUM C TOCTOSIHHOH BO3AYIIHOH CKOpocTeio (puc. 79).
Yroa O, cocramsisieMblii TpaekTOpHeH NMJaHUPOBAHHUS C To-
pPH30H10M, Ha3biBaeTcss yrJaoM nNaaHupoBaHu4d. [lia-
HHDOBaHHe MoXKeT ObITh ocyllecTBJeHO: 1) ¢ paborarmomuM
IBUTATeJeM, HO KOrja Tsra OYeHb MaJjia HJIM paBHAa HYJIO,
2) ¢ BHIKJIIOUEHHBIM ABHTaTeNeM M OCTAHOBJEHHBIM BHHTOM.

PaccMorpuM nuiianupoBaHue camoJjera 6e3 TArM BHHTA.

B aroM cayyae Ha caMmoJieT HEHCTBYIOT TOJIBKO [BE CH-
JIEL: TOJIHAasi aspoaMHaMuueckas cusaa R caMmoJieTa u cujla
Beca G. UroObl IBH:KeHHe GbLJIO NPSMOJMHEHHBIM M paBHO-
MEpHBIM, 3TH CHJbl AOJIKHBl B3aMMHO YPaBHOBELIHBATbCS.
TakuM 06pa3oM, OCHOBHEIM YCJOBUEM YCTaHOBHBLIErOCst
NJaHUPOBaHHUsI 6e3 TATH SBJSCICH PaBEHCTBO:
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[opusonm

Puc. 79. Cunpl, neficTByoll¥e HA CaMOJeT MNPH IUNIaHHPOBAKKH

PasioxuM cuay R Ha ee cocraBaswoimue Y u Q. ITo teM
Xe HanpapJeHHsM pasJoXHuM cuay Beca G Ha cocTaBJsilo-
mwue G, u Gy Ecan cunnt R u G Haxonsitcsi B paBHOBECHH,
TO M HMX COCTaBJsiOmHUe OYAyT ypaBHoBewuBathes. Ilosto-
MY NpHBeJeHHOe YC/J0BHE PaBHOBECHS CUJ MPU TJIaHHPOBA-
HUY MOMKHO HallACaTh ellle U B TaKOM BHIE:

Y=G,=Gcos0O;
Q = GQ = (@ sin B.

ATy paBeHCTBa HashlBAIOTCS YPaBHEHUSMH [BH-
JKEeHHST CaMOJeTa Ha peXHUMe NJAAaHUPOBaA-
HHus. Tlepsoe u3 HMUX HeoGXOMMMO [Jis MOCTOSIHCTBA yrJa
NJIaHHpoBaHus (yc/JI0BHE NPSMOJHHEHHOCTH), BTOpOe — /I
MOCTOSTHCTBA CKOPOCTH.

Ha nyianupoBaHuu CHJIOH, 3aMEHSIOUIEH TATY BUHTA, SB-
asietcs coctaBasiomass Beca (. Y ecan npu mnuianupoBa-
HHH C KaKHM-TO YIJioM © HEeCKOJIbKO YMEHbIIMTb YroJ ara-
Kd (IaTh PYuky oT, ce6Gs), To camoJieT nepeiiner Ha 60Jb-
IWHH yroa NJlaHupoBaHusA, NpH ITOM cuia G yBeauduTCS
(cuna G; yMeHbUIMTCSI), ITO3TOMY YBEJIMUUTCSI H CKOPOCTb
nJaHupPOBaHHUS.

W3 ckasaHHOro MOXHO CHeJaTh BBIBOA, UTO MEXJy Yr-
JOM aTakH, YIJIOM IUIaHHDOBAaHHA M CKOPOCTbIO MJIaHHU-
POBaHHMS CYLIECTBYET OINpeJeseHHas 3aBUCHUMOCTb. B sToM
ybenuMcs LaJjblie,
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lMuxkuposanre. Kpyroe nmanupoBaHue, Koria 3yroa 8
fipeBblIaeT 30°, Ha3biBaeTcd NHUKHPOBaAHHEM
(puc. 80,a). Ecau nosectu yroa ataku 10 yrJia ag, OPH KO-
TGPOM KO3(QQHUUHEHT TOABEMHOUd CHJBL ¢, =0, TO Tpaekro-
pHusl CHycKa CTaHeT BepTHKAa/bHOH, T. e. yroad O Oymer pa-
Ben 90° (puc. 80,6). Tako# BMI cnycKa Has3blBaeTrca O T-
BECHBM INHKHUDPOBAHHEM.

Piic. 80. [TuxkupoBaHue camosera: a — NHKUpoBaHHe nod yraom 40—60°%
6 — OTBeCHOE MUKMPOBAHHE M MAeflCTBYIOUINE CHJBI; 8 — OTPULATENbHOe
[HKHpOBaHie

IIpu oTBecHOM NHKHPOBAHMH HA caMo.eT AeHCTBYIOT Ci-
Ja Beca G u Jo6oBoe conporusiaenne Q. ITpu ycraHoBus-
IIeMCs1 MHKUPOBAHUM, KOTOPOE HA NPAKTHKE He BBIMOJHSET-
Csl, 3Tn CHJIBI DaBHBI, a NOIbeMHAsT CH/a pPaBHaA HY.IIO.

Q=0G; Y=0.

Ecsu, moeessi camoJsieT M0 OTBECHOTO TMHKHPOBAHHS, Clile
HEMHOTO JaTh PYYKY ympaBJ/eHusi ot cebs, TO caMmoJier Ie-
peiizer B oTpuuaTenbHoe mHKHpoBaHHe (puc. 80,8). Ilpwu
OTpULATe/IbHOM NUMKHDOBAHHM KpPBLIO pasBUBaeT OTpHLUA-
TeJbHYIO NMOTBEMHYIO CUJY, T. €. BepXHSIsI MOBEPXHOCTb Kpbl-
Jla paboTaeT, KaKk HMXKHSST B HOPMaJabHOM TO.1€Te, a HHK-
H551, Hao6OPOT, KaK BePXHsS.

§ 65. CKOPOCTb IIVIAHHPOBAHHAL.
NPEJE/NIbHAY CKOPOCTb CAMOJIETA

ITpn nanupoBaHuuM mnolbeMHas cuia ¥ = Gcos®. C
IPYTofl CTOPOHBI, Mbl MOXeM HamuCcaTh:

; Va
Y =c, —1 S

164



C.ienoBaTebHo,

oTXVIA
V.. = p_ﬁ_ V cos® ,
w2

Vn.'l - Vrop cos 9 .

B TaxoM Buae dopMy.la aHajgorMUHA CKOPOCTH  IipH
noibeMe M HALIJHO NOKAa3blBAeT, UTO, KakK M MpU NO0Ibe-
Me, CKOPOCTb NPH TIAHHPOBaHMK JHIIb HEMHODO MeHbILEe
CKOPOCTH TOPHSOHTAJIBHOTO MOJeTa MNP TOM Ke Yrie aTaku

(Tax Kax mpu HeGoablloM yrile O BeauunHa )/ cosO JMilb
HeMHOro MeHbllle e1uHulbl). [To3ToMy 0O6BIYHO CUMTAIOT,
4YTO NPHU NOJOTOM II.1AaHUPOBAHUHU

Vm - Vrop'

Orciona, oJ1Hako, He cielver dedaTh BbIBOI, UTO CKO-
POCTb NJIAHUPOBAHUS He MOKET MPeBbICHTh CKOPOCTH TO-
PH30HTAJbHOTO noJeta. Eciyu He cpaBHUBATb CKOPOCTH TNpPH
ONHHAKOBBIX YIJaxX aTaku, TO TPH KPYTOM TJIAHHPOBAHUHU
1 OTBECHOM TIHKMPOBAHMH, KOTJa caMoJieT JIETHT Ha OYeHb
MaablXx (OTpHILATeJbHBIX) YyIJaX aTakH, MOXKHO MOJYYHTb
ropasxo 6ogbline CKOPOCTH, yeM B TOPHU3OHTAJbHOM MOJIETE.

IIpenenbvHas ckopocth camonera. IIpegenrsHo#l cKo-
POCTHIO CaMoJeTa HasblBaeTcss CKOPOCTb YCTaHOBUBILE-
TOCS OTBECHOTO THKUPOBAHUSI Ha YyIJle aTakKu HYJEBOH
nonbeMHOH cuabl. IIpeneabHy0 CKOPOCTb JIEFKO ONPeNeaUuThb
M3 YCJIOBHSI PAaBHOBECHS CHJI TIPH YCTAHOBUBILEMCSI OTBECHOM
NUKMPOBAHHU: 0=G

flogcraBuM B 3TO PABEHITBO pasBepHYTOe BBIpA/KEHHE JIO-
6oBoro compoTuBJeHUs (o6o3Hauas Ko3pdUuHMEHT €, ue-
pe3 C,o, NOCKOJbKY cCaMoJieT JIeTHT Ha yrJae aTakH «g):
2
PVnpen
Coo—5—S=0G.
2
Pewas 370 vpaBHeHHe OTHOCHTENbHO Vipex, MOJIYUHM:

2G
2 —
|4 npen — .Cx-oPS_ ’

Viper== V (m/cex).

1A

CTKYLa

166



IIpenesnbHast CKOpPOCTh IIpeBbILIAET MAaKCHUMaJbHYIO CKO-
pOCTb TMOPU3OHTAJBHONO IOJieTa MTOUTH B 3 pasa. [IpakTuue-
CKH OHa B ToJeTe mojJydeHa ObITh He MOXKET H3-3a OrpaHH-
YeHHH 0 NPOUYHOCTH CaMoJera.

§ 66. YroJi INIAHUPOBAHHA U HAKJIOH CAMOJIETA
K TOPH3OHTY NIIPU NVIAHUPOBAHHH

PaccmatpuBasi puc. 79, HeTpyZHO 3aMeTHTb, UTO YyroJ
NJaHADOBAHUS paBeH YIVIy Mexnay BekropaMu cua Y u R,
T. e. yray KauecTBa (Ons = Okay ). ITocaennuit, xax ussect-
HO, TéM MeHbllle, yueM GOJblle a3poJHHAMHUECKOe KauecTBO
caMoJieTa; CJAeNOBATEJNLHO U Y204 NAQGHUPOBaHUs OyoeT Tem
MmeHbule, yem 60NbUe KAuecT80 CaAMOAeTa. DTOT BaxKHBIA
BBIBOJ MOXHO BbIPa3HTh TPUIOHOMeTpHuUeckH. M3 mnpsiMo-
YTrOJIbHOTO TPEYTroJbHHKA, CTOPOHAMH KOTOPOTO SBJSIOTCH
BeKTOpHl Y u R, BUIHO, 4YTO

ctg8=—(—}2/—~:1(,
HJIHu

1

OTH QopMyJBl [AIOT COBEPLIEHHO ONpeleleHHYIO 3aBH-
CHUMCCTb yIJia IJIAHUPOBAHUS OT KauecTBa caMoJieTa, a TeM
CaMblM OT yIJla aTakd, NMOCKOJIbKY KaXKIOMY YIJy aTakd y
JaHHOT'O CaMoOJieTa COOTBETCTBYeT BIIOJIHE OmNpeleseHHas
BEJMYHMHA KauecTBa.

[TpuBenennsie GOPMYJBl MOKA3bIBAIOT, UTO YeM GoJjblle
KayecTBO CaMoJieTa, TeM MeHblle GyfeT Yroa MJaHUpPOBa-
HUS; MHHUMaJbHBIA YroJl TJIaHHPOBAHUS MOJYUHUM MPH MAK-
CHMaJbHOM KauecTBe (T. e. TpPH HaUBBIFOLHeHIIEeM Vrie
aTaku):

Ctg @M“H = Kmaxc
HIH

1
tg B = ']TM;;C' .

Ecan ™Mbl uMeeM noJsipy camoJiera, IOCTPOEHHYIO B GHH-
HaKoBbIX Macurabax anasi ¢, u ¢, (puc. 81), To yros nia-
HHPOBAHUSA NPH 3aJaHHOM YIJie aTakKu MOXKHO JIeTKO omnpe-
e uTh rpaduyecky, MPoBenss U3 Hauajda KOOPAUHAT BEKTOP
K COOTBETCTBYIOUIEH TOUKe KPUBOH: Yros MeXIy 3THM BeK-
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TOPGM M OCBIO €y (YTO.T KauecTBa) [OKaxKeT BEJHUHHY YT-
<ia nJaHMpoBaHuA. MUHUMAIBHLIH yroJg MJaHUPOBAHHS
O, NOJyu4uM, NpoBels KacarelbHVIO K KPUBOH U3 Hava.1a
KOO pAMHAT.

M3 puc. 81 MomkHO TakiKe BHJETb, YTO BCAKAS ApPyra

G
7 / ./di(pm
72— Gy
Wi
48
. yaug
46—
74
R L
421l
10
|f4’0
S I A
0 g2 g %

Puc. 81. TIlpuMepublii BHI MONAPE CaMo-
Jeta B OIMHAKOBBIX  Macwtrabax  Aasd
Cy U Cy

TpsMasi, KpOMe KacaTeJbHOM, NMpoBeleHHAss K KPUBOH U3
HauaJda KOODAMHAT, NepeceKaeT ee B JABYX TOUKaxX, OTMe-
yasg ABa yrja c ONMHAKOBHIM KauecTBoM. C.enoBatesbHo,
‘OIHH U TOT Ke YroJ IJIAHUPOBaHHS GyneM HMeTb NpH Ma-
JoM yrje aTakd (M GoJIbIIOH CKOPOCTH) M TpH 60/bIIOM
yrJje aTakk (HO NMPH MeHbIIEH CKOPOCTH).

Tak xak KauecTBO caMoJieTa 3aBHCHT TOJIBKO OT yraa
aTakH, To, CJef0BaTeJbHO, YIOJ TJIaHHPOBAHHS OT BBICOTHI
nosera W Beca caMmoJieTa He saBHCHT. Ho HHoTZa MoOKeT
70Ka3aTbCsl, YTO C YBeJHUYEHHEM TMOJETHOr0 Beca CaMoJeT
naaHupyer xyxe (kpyue). 7o ownbouHoe TpeHCTaBJIEHHE
o0bsicHsieTcs caenyiomuM. C yBeJHUueHHeM IOJETHOTO Beca
yBe/IMUHBAETCs CKOPOCTh MO TPAEKTOPUH, B pe3y/bTare ue--
TO yBe/qMUYHMBAeTCS BepTHKAaJ/bHAas CKopocTb (puc. 82), T. e.
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Puc. 82. CKopocrb Ha IVIAHMPOB2HHH H BEPTHKAJbHAS  CKOPOCTb
IaHHPOBAHUA

caMoJier ObIcTpee TepsieT BLICOTY, HO € TeM ¥Ke YIJIOM IJja-
HHPOBAHHS.

Hapno, onnako, 3aMeTuTb 31€ch, YTO CaMoJieT JAeHCTBH-
TeNbHOo OyaeT MJIaHMPOBATHL XyXkKe, €CJM Bec YBeJHUeH 3a
cuer Tr'pysa, NOMEILIeHKOro BHe caMoJera M Jalollero, cie-
J0BaTebHO, 1004BOYHOe J060BOE CONpPOTHBJAEHHE. YTroT
NJaHUPOBAHUS YBEJHUHTCH, HO He BCJENCTBHE YBEJHYEHHUS
Beca, a BCJAEICTBHe YXYAUIEHUS KauecTBa caMoJieTa.

§ 67. BEPTHKAJIbHASI CKOPOCTb IVIAHHUPOBAHHA

BepruxadbHO# CKOPOCTHIO TNJAHHPOBa-
Hus V, HasblBaeTcs BBICOTA, KOTOPYIO CaMOJIET TepsieT 32
OJHY CeKYHAY NPH TJIaHUPOBAHHUU 1O HAKJOHHOH TpaekTo-
puu (puc. 82). HerpynHo Bumerb, uTO

Vy= V., sin®,

T. €. BepTHKa/JbHas CKOPOCTb IJIaHUPOBAHHSI 3aBHCUT OT
CKODOCTH H yIja NJaHHPOBAHUS.

[Tpu nosroroM NJMaHUPOBAHHH BEPTHKAJNbHYIO CKOPOCTb
MOXXHO ONpeNeJuTh mo npubauxkeHuoit opmyne. Tak kKak
yroJ IJIaHHPOBAHHS PaBeH YIJY KauecTBa, TO, KaK BHIHO

. C
u3 puc. 81, sin @-:—CJ—. [Tpu mosorom nJIaHUPOBAHHHU, KOT-

Zla yroa © He npesblmaer 15°, koadduuuent € p MaJIO OTJIH-

qyacrcest OT Cy, H MOXKHO CUYMTATh, YTO CR =Cy. Hpu TakoM
yCJUBHY HMeeM:

Cx .. 1

cy K

sin® =
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TMoxcraBuB 570 3HaueHye sin © B popMy.1y BepTHKAJIbHOH
CKOPOCTH, NOJYUYHM:
Vn.’l
V,= —3 (m/cex).
. K

BosHukaer BONpPOC: OpU KAKUX YC/HOBHSX MOMKHO IIOJY-
41Th MUHMMAaJbHYIO BEPTHKAJbHYIO CKOPOCTh TNJaHHPOBa-
HUA, HJH, KaK TOBOPST MJIAHEDHCTbl, MHHMMAJbHYIO CKO-
POCTh CHHIKEHHS?

Ha mepBrifi B3I MO/KeT IOKa3aThCs, YTO MHHHMAa.lb-
HVIO BEePTHKAJbHYIO CKOPOCTh MOXKHO MOJYYHTh NPH Haubo-
Jee MOJIOrOM MJAaHUPOBAHHH, T. €. IPH MHHUMAaJbHOM yTJe 0.
J10 6bl10 6B TaK, ecau Obl BepTHKaJbHas CKOPOCTh 3a-
BHCe/a TOJAbKO OT yrJa mJaHnpoBaHusi. Ho Bedp oHa 3aBu-
CHT ellle OT CKOPOCTH Vs, NMOITOMY MHHHMAJbHYIO BepTH-
KaJbHYI0 CKOPOCTh MOYKHO NOJYUYHTh TOJBKO MPU IKOHOMH-
uUeCKOM YyIJle aTaku. DTO NMOATBepXKAAIOT CJjAefyIollHe pac-
CY K IEHHUS.

CaMo.1eT, MJIaHUDYys, Npeo10JeBaeT CONPOTUB/IEHHE BO3-
ovxa — coBepliaer paboTy 3a CueT NOTeHLUHAJIbHOH SHep-
TMH TIOAHATOrO Ha BHICOTY Ipysa, T. e. Beca camosera G.
B rakom cayuae pabora paBHa nmpoH3BENeHHMIO Beca rpysa
Ha BBHICOTY, Ha KOTOPYi0 oH Obli1 momusaT. CJlenoBaTesbHO,
pabora, coBeplliaeMasi CaMoJeTOM IPH NJIAHHPOBAHHUH, PaB-
na GH kem. 3a ofHy CeKyHIYy caMmoJeT cuuxaercs Ha V, u,.
NO3TOMY CeKyHAHas pabora, T. e. pacxoayemass MOLIHOCTb,

6\ GV / avy
vier GVykem/cex, wau, B JOWAHHBIX CHIAX, =" 4. c.

Ipy MuHMMA.IbHON BepTHKAJbHOM cKopocTu Oyner pacxo-
NIOBaTbCs, OUEBMOHO, MUHHMaJbHAsi MOLLHOCTb, a 3TO Belb
HMeer MecTo B IoJeTe C IKOHOMHUECKMM YIJIOM aTakH.

Wrak, MHHUMAaJbHYIO BEDPTHKAJIbHYIO CKOPOCTb NJIAHHPN-
BaHHUS NOJYUYHM, MJIAHUPYST C SKOHOMUUYECKOH CKOPOCTBIO 10-
pusoHTalbHoro nosera. Ho aTtor pexuwm, xagk Oyjmer mnoxa-
3aHO B cJeayioleM mnaparpade, HaXOLUTCS B HHTepBaJie
BTOPBIX PEXHMOB IJIAaHHPOBAHHUS, HO3TOMY OCYLLECTBJAThH
€0 MOXKHO TOJIbKO Ha 0e3onacHoil BhICOTE.

§ 68. YKASATEJIbHHUA TPAEKTOPHH NJAHHPOBAHMUA,
NEPBbIE U BTOPbIE PE)XHMbl INJIAHUPOBAHHSA

HaMeHensne CKOpPOCTH NJIaHUPOBAHUS, BEPTUKAJIbHOH
CKOPOCTH M YyIJa TJaHHPOBAHUS B 3aBUCUMOCTH OT YyrIJa
aTaxy MOXKHO M300pasuTh rpaduuecku B BHJE KPHUBOH,
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KOTOpPYI0 Has3bBalOT yKasaTeJbHHIEeH TpaekTo-
pu#i nnanupoBanus (puc. 83). dra KpuUBas BHOJHE aHa-
JIOTHUHA YKasaTesbHHIle TPaeKTOpuH moabeMa. Merox To-
CTPOEHHS ee CJeLYIOUIUH.

¥, m/cek
-1 80 20 7°
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Honer naanuposarnua

Puc. 83. YkaszarenbHHma  TpPaexkTOpuil [JIAHHPOBAaHHA caMmoJjieTa
sIk-18

[Toab3ysch NMoasipofl JAHHOTO CaMoJieTa, BHIUHUCJASIOT yr-
Jipl NVIAHHPOBAHUS M CKOPOCTH NMJAHHPOBAHMS TMPH Pas3HBIX
yIJIaX aTaku, Pesy/bTaTbl BEIUUCJEHHH 3aHOCST B TabJuLy,
110 KOTOPOH ¥ CTPOSIT KpuBYyI. L/t 3TOTO OT Hayaja Koop-
JAMHAT ¥ BHHU3 OT OCH abcHHUCC OTKJAA4IbIBAIOT HaHIeHHBIe
yIJabl NJAaHUPOBAHUS H BHAOJb HUX — COOTBETCTBYIOUIHE UM
CKOPOCTH IJIAHHPOBAHHUS B INPOM3BOJbLHOM Maclirabe, mo-
Meuast KOHIb!I BEKTOPOB CKOPOCTe# COOTBETCTBYIOIIUMH YT-
aaMu arakd. CoelMHMB KOHIB BEKTOPOB CKOpPOCTeH Im/aB-

170



HOJ JIMHMEH, NOJNYYaioT VKa3aTeJIbHULY TPAeKTOpPHH IIaHu-
poBaHus.

M3 nocTpoetnst KPUBOH SICHO, UTO NpAMble [Jy4H, MPOBE-
JeHHbple W3 HauajJa KOOPIHHAT K PasHbIM TOYKAM KPHBOH,
paBHBI 1O BeJMUHHEe M HAMPaBJEHHIO CKOPOCTAM IJIaHHPO-
BaHHs NMpu pas3Hblix yraax araku. [Tostomy ecin npencra-
BUThL cebe, YTo W3 ONHOH TOUKHM HavaJu TJIAHHPOBATh O]-
HOBpPEMeHHO W B OJHOM HampaBJ/ieHMH HeCKOJbKO BO BCex
OTHOUIEHHSIX ONMHAKOBBIX CaMOJETOB, HO C PasHbIMH yria-
MM aTaki, TO uepe3 OJHY CEKYHAY OHH, OUEBHJHO, BCe
pacrno0Xu.11uch 6bl Ha KPUBOH COOTBETCTBEHHO HX YriaaMm
aTakKd M CKOPOCTSIM MAaHUPOBAHUS.

Tenepr paccMoTpUM KPHBYHO, HauuHAs ¢ OOJBIIKHX YI-
JIOB TJIAHHPOBAHHS.

Touka mepeceuenuss KPHUBOK ¢ OCblO OpAMHAT 060311aUHT
pEXXKHM OTBECHOTO MUKHPOBaHUS (MPM OTPUIATEJIbHOM YI.Ie
araku), Korna yro1 © =90° u Vy.=V,.

[To Mepe yBesuueHust yrja aTakd CKOPOCTb Vua M yrod
O yMeHBIIAIOTCS, yMeHbIIaeTcss X BePTHKa/JbHas CKOPOCThb
V. MunaManbHblit yroa nianupoBaHusi O, HaHAeM, mpo-
3e7 M3 HayaJjga KOOPAMHAT KacarteJbHYIO K KpuBoif. B Tou-
Ke KacaHua u OyHeT HauBBbITOAHEHIIHH YroJg aTakd, KOTo-
pPOMY CODTBETCTBYET HAHBBIIOIHeHUIAss CKOPOCTD.

Ilpu manpHeillleM YBeJHUEHHM yIJa aTakd [OCJE yay
CKOPOCTb IJIAHUPOBAHHSI BCE YMEHbIIAETCS, HO YroJ rIJia-
HUpOBaHHSl Temepb, HaobGopor, pacrer. CiegoBaTesNbHO,
MOMKHO NJIaHHPOBAThb C OJHUM M TeM XKe YyrjioM NJaHHPOBa-
HUST Ha 06OJBLIMX M MaJblXx ckopocTsiXx. OTcloga BhITeKaeT
TIOHATHE O MEePBBIX H BTOPHIX PeKHUMAax IJaHUPOBAHUS.

IlepBbie W BTOpble pexXMMbI MJaaHWpoBaHus. Ilmanwupo-
BaHUe CO CKOPOCTAMH, COOTBETCTBYIOLUMMH yIjaM aTakH
MeHblle HaWUBBIFOAHEHUIEro, NPOUCXOAUT B HHTepBaJde
nNepBbX PexXMMOB NJAHUPOBAHHUSL

IlnannpoBanue cO CKOPOCTSMH, COOTBETCTBYIOLUHMH YT-
JaM aTaky 00Jblle HaWBBHITOJHEHLIEero, MPOUCXOJUT B U H-
TepBaJde BTOPBIX pPEeXHUMOB INJaHHUPOBAHHUI.

Fpaunueit Mexay nepBbiMH M BTOPBIMH PeXHMAaMU fB-
JsieTcsl NJaHHpPOBaHHe NPH HaAWUBBITOAHEHIeM YrJje aTakH,
T. e. pexXUM Hanb0.1ee MOJIOrOro MJaHUPOBAHHUS.

Ecinn nmpoBeneM ropusoHTasbHYIO KacaTesIbHYIO K KpH-
BOH, To HalaeM MHHHUMAJbHYIO BepPTHKaJbHYIO CKOPOCTb
niaanupoBaHusi. COOTBETCTBYIOLLIHI eif peXKHM NJaHHPOBAHHUSA
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(GJHM3KHHA K 3KOHOMHYECKOH CKOPOCTH) JEXKHT YiKe B HH-
TepBaJjie BTOPLIX PEXKUMOB.

BropriM pexuMaM NJIaHUPOBAHHs CBOHCTBEHHBEl Te e
0COGEHHOCTH, YTO U BTOPHIM peXUMaM NnoAbeMa: BO-TepBhLY,
yXyIlIeHne YCTOHUYHBOCTH M YNPaBJASI@MOCTH CaMoJeTa, 0Co-
OeHHO Tpu NPUOJUIKEHHH K KPUTHUECKOMY YIVIY aTakH; BO-
BTOPBIX, H3MEHEHHe YIpPaBJeHHs CaMOJeTOM, COCTosllee B
TOM, YTO TIPH B3SITMH PYUYKH yrpasJeHus Ha ceOs yroa mia-
HHPOBAHHS He yMeHbILIaeTcs, a, HA060POT, yBeJHUUBAETCS.

Korma yron araku npubauiaeTcs K KpPUTHUECKOMY, ca-
MOJIET HaudHaeT «IpoBaJHBaThCs». C mepexomnoM 3a KpH-
THYECKHH YroJl aTaku 3TO gBJeHHe YcuauBaercs. Takoe m.la-
HUDOBaHHe HasblBAaeTCss MapaIOTHPOBaHUeM. Yc-
TOHYHBOE MapalllOTHPOBaHME BBLIMOJHUTH TPYAHO, TAK Kak
caMoJleT CTPEMHTCH CBaJUTbCS Ha KPhLIO.

W3 ckasaHHOro HYXKHO CHeJaTh CAeNYIOUIMA BaXKHbIH
BBIBO/L:

Ha wmaunoii Beicote (Huxke 500—600 ) He caeayer m.ia-
HUPOBAThb Ha BTOPLIX PexXHMax, T. €. CO CKOPOCTSIMU MeHb-
lle HauBLITOAHeHUIeH CKOPOCTH TOPH3OHTAJILHOTO IOJeTa.

§ 69. JAJIbBHOCTb NMJAHHPOBAHHUSA (NMPU BE3BETPHH).
BPEMS TNJAHHPOBAHHUA

HJanbHOoCThI0O MNJAAaHUPOBAHUS C JQaHHOH BH-
cotel /{ Ha3spIBaeTcs paccTOsHUE, KOTOPOE CaMOJET MpoJie-
Taer Haj 3eMHOH NMOBEPXHOCTHIO MpH NMPSIMOJHHEHHOM T.1a-
HHPOBAHHUU C 3To# BbICOTHL. JlanbHoCTh miaaHupoBaHus L,
(puc. 84) 3aBucur or BeIcOTHl H M yriaa nJiaHupoBaHus O,
a Takxe OT CKOPOCTH ¥ HalpaBjeHHMs Berpa. Pacemorpum
NoKa JAajbHOCTh IJIAHHPOBAHHUsS NpH Oe3BETPUH.

JlanbHoCTh MJIaHUPOBAHUA OYAeT TeM GoJiblile, ueM 60Jib-
e BbIcOTa (puc. 84,a) u ueM MeHblUe yroJa IJIaHUPOBAHUS
(puc. 84,6). BoipasuM 310 MateMaTHueckd. VI3 npaMoyro.ib-
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Puc. 84. JanbHoCTh mJanupoBanusi (npu Ge3BeTpuu) TeM Gosblile,
yeM GoJibllle BBICOT2 H 4YeM MeHbIIe yros NJIaHHPOBaHU:A
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HOTO TpeyroJbHHKa cjaelryeT, 4TO
L., =Hctgo.
Ho ctg® = K. IToacraBus 3To 3HaueHue B QopMyJy Halb-
HOCTH, TOJYUHM:
L.,=HK.

Taxum 06D330M, JaJbHOCTh NJIaHUPOBAHHUS 3ABHCHT OT
3bICOTHI U KauyecTBa caMmoJeTra NpH TOM yrJe arTakH, C KO-

TODPBIM CaMoJieT NJaHupyerT.
Mpumep. Camoner $k-18 nmawupyer npu O6€3BETPUH C BBHICOTHI
H=1000 » npu yrme artaku o = 2°. Onpeaenutb AANbHOCTh IJIAHH-
POBAHUSL.
Cy 0,38
Y camonera $k-18 mpu yrae araku 2° KayecTBO K=—=m=
Cy ,

=11,5. Haxoanm panpKocTh NJaHUPOBAHHSA:
Ly, = HK = 1000 .« - 11,5=11,5 xu.

B cJaydyae OCTAHOBKH J[ABHraTeJiss JieTUMKa HHTEpecyer
MagkCuMaJabHasl AaJbHOCTh NMJAAHHUPOBaAHUS. HO'CJIEILHHFI Cl)Op-
MV.1a NMOKasblBaeT, YTO MakCHMaJbHYI0 NaJbHOCTh MOJAYUYHM
1pH MAKCHMAaAJIbHOM KauecTBe:

Ln.n. Make — HKmaKc,

T. . IPH HauBBITOJHEHIIeM YIJie aTakH.
Y camosiera $Ik-18 makcuMaJdpHOe KauecTBO Kyaxe = 12.
CaeZoBaTe/IbHO, MAKCHUMaJbHas AaJbHOCTb C JaHHOM BhI-
COThl Oyjler:

LnJI_ MaKe —/ IOOOM' 12 == 12 KM.

Cawvousier Hxk-11 uveer GoJsiee BbICOKOE KauecTBO. Ero
Kae = 17,8. CrnenoparenpHO, MakcHUMaJjbHasi JaJbHOCThb
n1anupoBanus ¢ Beicorsl 1000 m Oyaer:

Liywace =1000 - 17,8 =178 xn.

Y Xopowux CNOPTUBHBIX IJIAHEPOB MaKCHMaJbHOE Ka-
yecTBO pocturaer 25 u 6osee. CaegoBaredbHo, MakKCH-
MaJjbHasl JajbHOCTh TJIaHUPOBAHUST TOJYUHUTCS elle O0JIb-
e,

JleTuWKy MHOTZA CUMTAIOT, UTO HAa NaJbHOCTb IJIaHUDO-
BaHHUs BJIMeT M3MEHeHHe Beca camoJieta. Ecau muaaHupo-
BaHHe [IPOUCXOMHT npu 6Ge3serpuu, To U3MeHeHHe Beca ca-
MoJeTa HHKAKOrO BJAMSHHUS Ha OaJbHOCTb MJIAHUPOBAHUS He
OKasblBaeT, TaK KaK AaJbHOCTh 3aBHCHUT JHUIb OT RBICOTHI
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W yIyia NJIaHUPOBaHHUSA, NMOCJAENHHA Ke OT Beca He 3a-
BHUCHT.

Ha npakmike B HekoTopnIx cayuasix (06BIYHO NpH 3a-
X0le Ha I0cagKy) BO3HMKaeT HeoOXOZHMOCTb YMEHbLIUTD
JaJbHOCTh IJAHMPOBAHHA. IDTOTO MOMKHO [IOCTHYb, YXYA-
1asg KavecTBO CaMoJ/ieTa TeM HJIH HHBIM crioco6om (06 aTom
OyleT cKasaHo B IJiaBe O NOCAJKe CaMoJeTa).

Bpems naauuposauusa. [lpy nJaaHHpOBaHMM CO 3HAUH-
TeJbHOH BBLICOTHI, BC/IEACTBHE YBEJMUEHUS IJIOTHOCTH BO3IY-
Xa ¢ npubJanKeHHeM K 3eM.e, BEPTHKaJbHas CKOPOCThb MO-
CTelleHHO yMeHbllaeTcs (NpH HeWsMeHHOM yrie ataku). [To-
3TOMY pacueT BpeMeHH NJIaHHPOBAHUS PEKOMEHAyeTCs BeCTH
0 CpeJHUM 3HAUeHHSIM BepTHKaJbHOH ckopoctH Vy, pa3bus.
BLICOTY TJaHUPOBAaHUS Ha P yuyacTKoB (MOLOGHO TOMY,
KakK 3T0 Je71aeTCs IPH pacueTe BPEMEHH TMOXbeEMa CcaMoJe-
Ta):

AH
Vyep

t o=

§ 70. BJIWAHUE BETPA HA NJIAHHPOBAHHE

ITpu nnaHupoBaHUH, KaK ¥ B TOPH30HTAJLHOM TOJETe..
BeTep He BJAHSET Ha BO3AYIIHYIO cKopocTh. CJenoBaTenbHO,
M3BECTHAS HAM 3aBHUCHMOCTb MeXAYy YIJOM aTakd, BO3ILYII-
HOH CKOPOCTBIO H HAKJOHOM CaMoJeTa K TOPHU3OHTY coxpa-
usiercs. [TosToMy M JieTHBIe KauecTBa CaMOJieTa OTHOCHTE/b-
HO BO3JYUIHOH Cpelbl OCTAlOTCs HEH3MEHHBIMH, HO OTHOCH-
Te/JbHO 3EMJH OHH MOTYT H3MeHAThes. Ha puc. 85 nokasa-
HO NJIaHHPOBaHUE CaMoJeTa C OJHHM H TeM 3Ke YIVIOM ara-
KH C OJIMHAKOBOH BBHICOTBl P4 G€3BETPHU, NMPH BCTPEUHOM
H nonyTHoM Berpe. PaceMorpuM 3TH cayuap.

ITycte mpu Ge3Berpuu camoseT Ha HM36pPaHHOM JeTUH-
KOM pexyMe CIJIaHMPYeT ¢ BBICOTBI H B HEKOTOPYIO TOU-
Ky A, npuueM Ka/bHOCTD NJIaHuPoBanus 6ymer L (puc. 85,a).

ITpu BcTpeunoM Berpe (puc. 85,6) caMoser 6ymer cHo-
CHTb BeTpoM Haszam co ckopoctbio W. CioxXuB CKOpoCTh
N1aHHPOBAHUS M CKOPOCTb BeTPa MO IPABUAY TPEYrOJbHH-
Ka, NMOJIYYUM CKOPOCTbH OTHOCHTENBHO 3eMJH Ve, . Kak Bu-
JHUM, YroJl NJIaHMPOBAHHSI OTHOCHTEJIbHO 3€MJH  YBEJHUH-
BaeTcsl, OTHOCHT@/JbHO K€ BO3LAYXa yroJ IJIaHMPOBAHUS He
HU3MEHHUTCS, U JIeTYUKY B LoJoxKeHud I GyIeT KasaTbCs, UTO:
caMoJIeT TIIaHHPYeT K ToukKe A, B NOJIOXKEHHH 2 — 4TO OH
nJanupyer K Touke B u . 1. B ne#CcTBUTeNIbHOCTH Xe caMo-
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Bempa wem

Puc. 85. Bausinue BeTpa Ha [aJbHOCTh NJIAHHPOBAHMS W Ha Yroa mjia-
HUPOBAHHUSI OTHOCHTEJBHO 3eMJIH

JIET CIJIAHUPYET K TOUKe M IlaJIbHOCTb HJIaHHpOBaHHﬂ
YMeHbIIUTCT ¥ OyHeT Takas:

Ly,=L—Wt

rie ! — BpeMsi IJIaHHPOBAHHUS C BBICOTHI.

Ilpu nonyrHom Berpe (puc. 85,a) camoser 6yger cHo-
CUTb BETpPOM Bliepel co ckopocTelo W. B atom cayuae oTHO-
CUTEJIbHO 3eMJIM YroJl TJIAaHHPOBAHHSI YMEHbUIMTCS, OTHOCH-
TEJbHO JKe BO3AyXa He H3MEHHTCS, M JIETUHKY B IT0J0MKe-
Huu I Gymer KasaThCsl, UTO CaMOJIET ILIaHMPYeT K Touke A,
B mosoxXeHnd 2— K Touke B u T. A. B meficrBuTenbHOCTH
e OH criaHupyer K Touke M. JaJbHOCTh MJIaHUPOBAHUS
yBesIMuuTcs U Oyjner:

Ln,v|=L+ Wt.

Tak xak mnpu O6esBeTpUM HAJbHOCTb IJIAHUPOBAHUS
L= HK, to, noacraBJss 3TO 3HauyeHHe B HaHHeHHble BhIlIE
(OPMYJB B COEIMHAST UX B OJHY, MOJYYHUM Claefyicnyo ob-
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uiyio GopMysay Ass AaJbHOCTH IJIAHUPOBAHHA NPH BCTPed-
HOM H TOMYTHOM BeTpe:
L=HK+ Wt

3aMeTuM, UYTO BpeMs IJIaHHPOBAHHA [ OT BeTpa He 3aBi-
CHT, €CJM TOJIBKO BeTep CTpOTro Topu3oHTaldeH. B camoum
Jene, KaK NpPH BeTpe, Tak W 6e3 BeTpa BepTHKajbHas CKO-
poctb miaaHupoBaHus Vy Gyner omgHa u Ta XKe, CIef0OBaTeb-
HO, He HM3MEHUTCH W BPeMsl NJaHHPOBAHHUSA.

W3 nocaenneit GpopMyJnl MOXKHO 3akK/JOUUTh, YTO Ha
JNaJbHOCTb TJIAHAPOBAHUS MPU BETPE BJAUSET U3MeHEHHe Mo-
JIETHOT0 Beca camo.eTa. B ciyuae yBesMUeHHS] MOJIETHOTO
BeCca CKOPOCTb ITaHHPOBAHuS Vix M BepPTHKAJbHAs CKO-
pocts Vy yBeanuarcs M IOITOMY BpeMsl MuaHHpOBaHHs [
yMeHBIUUTCS; CJe10BaTe/ bHO, YMeHbIIUTCS U NMPOU3BedeHHe
Wt, a 3To BHI30BET NMPH BCTPEUHOM BETPE YBeJHUEHHE [a/b-
HOCTH TNJaHHPOBAHUS, NPH NMONYTHOM e NaJbHOCTh YMEHb-
wurcst (B 000MX cayyasXx [0 CpaBHEHHIO ¢ AaJbHOCTBIO
Ipy NpeXHeM NOJeTHOM Bece caMoJjera); B CIyyae yMeHb-
11eHHsT MOJIETHOrO Beca KapTuHa 6ymer oOGparHas.

Brire Gbia paccMoTpeHa  faJbHOCTb  IIJIAHHPOBAHHUSA
TIpH BCTPEYHOM M monyTHOM Berpe. Ilpu GoxoBOM Be1pe
(Bc®peuno-60kK0BOM, mHOMYyTHO-O0KOBOM) CHOC OyHer He
TOJIbKO NMPOTHB HJM 110 HaNpaBJEHHUIO BeTpa, HO H B CTO-
poHy. DTO HAJ0 YYUTHIBATh.

PaccmorpuM Temepb BoIpoc 0 MaKCHMAJdbHOH —IaJibHO-
CTH NJIAHHPOBAHUST NPH BeTpe.

Ilnst monyueHHss MaKCUMaJbHOH AAJbHOCTH ILTAHMPOBA-
HHUSI TP CHJILHOM BCTPEYHOM BETpe HAJo IJAaHHPOBaTh CO
CKODPOCTbhIO, 3HAUUTEJIbHO GOJbIIEH, ueM HauBbLIrOgLHeHLIas.
B 3Tom HeTpymHO yGeAHTbCST Ha KOHKPETHOM MpUMEpE.

Ilycte camogaer §Ik-18 Ha pekuMe, COOTBETCTBYIOLLEM
HauboJlee MmoJIOTOMY NJIaHHPOBAHHUIO NPU GE3BETPUH, MJaHH-
pyeT TpPOTHB  CHJIBHOTO BeTpPa, CKOPOCTb  KOTOPOro
W =25 m/cex (puc. 86,a). ¥ camorera HAk-18 MuHuMA.1b-
HBIH yroJ NJIaHHPOBAaHHS Oy = 5° (OTK.IaAbIBaEM ero
TPAHCIOPTHPOM) M NPH 3TOM HAHUBBIFOZHEHIIAsi CKOPOCTH
naaHupoBanus V =43 m/cex. V3MeHUM pexkuM NIaHHPO-
BaHMs TaK, 4TOObl OH COOTBETCTBOBAJ OO0/blIeH CKOPOCTH
nJaHdpoBanust (npu Ge3BeTpuH), HaANpuMep TpPH yrae
0, =28 (puc. 86,0), uto y cavosera x-18 coorBercTBYeT
NJaHUPOBAHUIO TPUOBJIM3UTEIBHO CO CKOPOCThIO V=60 s/cex.
}((Zax BUIHMTE, JAAJbHOCTh IJTAHHPOBAHHS  yBEJIHYH.1aCh

 >1L).
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Puc. 86. Tlonyuenne MaKcuMaJabHON  [aJbHOCTH
IJJAHMDOBAHHUA IMPH CHJIBHOM BCTPEUHOM BeETpe

[lpu nmimanupoBanuu no BeTpy A MOJyUEHHS] MAaKCH-
MaJbHOH [NaJbHOCTH BBITOAHO AepKaTb CKOPOCTb HEMHOTO
MeHbllle HauBBINOAHEeHIIe , Ho He HHXKe 3KoHoMuuecko#. On-
HAaKO Ha MaJjiod BeicoTe (npumepHo xo 500—600 x) cko-
POCTh TJIAHUPOBAHHUSA HU NPH KaAKHUX YCJAOBHAX He CJeLYeT
yMeHbIIaTh HUKe HauBwroaueimeit. Hao6opor, nias crpaxos-
KH Ce0sl OT BO3MOZKHOH OMIMOKH HA MaJIOH BBICOTE IIPU CHJIb-
HOM BETpe Ha10 AepxKaTh CKOPOCTh OoJIbIlIe HAUBHITOLHEH e .

Mgl paccMoTpesan mJaHHpPOBaHHe MPH TOPH3OHTANbHOM
Betpe. [1pu Hak/IOHHOM BeTpe HJM NMPH BePTHKAJbHBIX BO3-
AVIIHBIX TeUeHHsSX JeTHble KauecTBa CaMoJieTa OTHOCHTE/b-
110 3eMJiH OYAYT MSMEHSIThCs ellle OoJblle.

Ilycth camoJsier mIaHHPYeT CO CKOPOCThIO V mpu HHCXO-
OSIIEM BepTHKAJbHOM TEUEHHH, CKOpPOCTb KoToporo W
(puc. 87). Slcno, uro BeprTHKa/JbHAs CKOPOCTh MJIaHUPOBaA-
HHS OTHOCHUTEJbHO 3eMJH BO3PACTET, YBEJHUHUTCS U YroJ
MJIAHUPOBAHHUST OTHOCHTEJbHO 3eMJH. Ilpu njaHHpoBaHHU B
BOCXOMSIIIEM IIOTOKC OHH, HaoOOPOT, yMeHbLIATCH.

Wnrepecnass KapTHHa moJiyyaercs, KOTLa BepTHKaJdbHAas
CKOpPOCTb BOCXOJSILler0 IOTOKA paBHAa UauW 6oJbllie BepTH-
Ka/JbHOH CKOPOCTH NJaHUpOBaHusl. MuHuManbHas BepTH-
KaJbHas CKOPOCTh CaMOJIETOB NOBOJIbLHO BeJHKa, HO Y MJa-
HepoB OHAa MHOIQ MeHbllle M YacTO He mpeBbllaeT 1 m/cek.
BeprukanbHasi e CKOPOCTh BOCXOASIIMX TeuyeHuit 1 —
3 m/cexk — BecbMa yacroe SBJEHHEe, a MHOrJA JOCTHraer
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Puc. 87. Biusnue HHUCXOAALIMX M BOCXOAAIIMX BO3IYUIHBIX
NOTOKOB Ha BePTHKANbHYIO CKODOCTb OTHOCHTENBHO — 3eMJIH

10 m/cex. Ecau V = Wyoex, TO IJaHep OTHOCHUTEJBLHO 3eM-
Jau Oyner JereTb TOpH30HTaJdbHO (puc. 88,a); ecau e
Vy<Wsoex, TO mamanep Oymer HabupaTh  BBICOTY
(pnc 88,0). B ofoux c/iyuasx mosjer HasbiBaeTcss map A-
ILHM IMOJETOM.
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Puc. 88. Ilapamuii noser nnaxepa: @ — 6e3 NMOTEPH BEHICOTHI;
6 — ¢ Ha6oOpOM BBICOTHI
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FTABA X

PABHOBECHE, YNIPABJISEMOCTb
U YCTOMYUBOCTb CAMOJIETA

§ 71. PABHOBECHE CAMOJIETA B NOJIETE (OBUIEE
NOHATHUE). OCH BPALLEHHA CAMOJIETA U MOMEHTbHI CHJI

PasHoBecHeM caMoJeTa B MmoJeTe Hasbl-
BAIOT TAKOe ero COCTOsIHHe, NMPH KOTOpPOM AeHCTBYHOIUIHE Ha
caMoJieT CHJIbl He HapyUIAIOT ero paBHOMEPHOTO M NPSMOJIH-
HEHHOTO JBHIKEHHS.

Jlns paBHOBecHs TeJa, KaK HENOJBUIKHOIO, TaK H MIBH-
KYIIErocsi PaBHOMEPHO M TPSIMOJHHEHHO, Heo6X0MMO paB-
HOBecHe MeHCTBYIOLIHX HA Hero CHJA U MOMEHTOB 3THX CHJ,
WM, HHauve, uToObl ajreGpanueckue CYMMbl CHJI H MOMEH-
TOB CHJI OTHOCHTEJbHO TOUKM BpallleHHsl PaBHSJUCh HYJIO.

OTHOCHTENILHO KaKOH e TOYKH BpallleHusi Halo pac-
cMaTpHuBaTh MOMEHTHl CHJ, JeHCTBYIOIIHX HA CaMoOJIeT B IO-
Jere? .

Beskoe Tteso, A KOTOPOTO BO3MOKHBI JIOOblE IMOCTY-
nareJbHBe M BpalllaTesJbHble NABMXKEHHs, Ha3blBaeTcsi B Me-
XaHuke cBoGoaHBIM TeJsaoM. Ilyerh Takoe Teso Ha-
xomutcs moj OefictBueM cuanl F (puc. 89,a), HampasJaenue
KOTOpO# TMPOXOMUT yepe3 LEHTP TsKecTu Tes1a. OueBHOHO,
cusa F MoxkeT cOOGIIMTL TeJay TOJbKO TOCTymaTesabHOe
JIBUJKEHHe, TpHUYeM TpaeKTopued HABUKeHHS Tesa Oyjer
TPAeKTOPHUs ABUIKEHHsSI ero IeHTPa TSKECTH.

IlycTe Temeph HampaBJeHHe CHJIBl F IPOXOMUT BHE IIEHT-
pa tsixkectn (puc. 89,6). Urobbl BHISICHUTb, Kak OyneT IBU-
rathbCs TeJo0, NMPUJAOXKHM B LEHTPe TSXKECTH [Be B3aHMHO
NPOTHBONOJOXKHEIe cuabl F; u Fs, MOpo3Hb paBHble W Ta-
pannenbHble cuje F (0T 3TOr0 HHYTO He M3MeHHTcs). Pac-
CMOTPHM CHJIBI B Takoi KOMOGHHALHMM: Ha TeJO NeHCTBYIOT
cuaa Fy, mpoxoasuias uepes 1.T., U mapa cua F u Fa, mo-
MeHT KoTopoit M = Fa. OueBugHo, cuna F; 6ymer crpe-
MHTbCSI COOOIIMTL TeJay NOCTYNnaTeJbHOe NBUMKEHHe, a TOJ
BJIHSIHHEM MOMEHTa naphsl cHJ TesJo GYAeT IOBOpauyHBaThCA
BOKPYI HEKOTOpOH OCH, NpOXOoAsilell dyepe3 IL.T.

CaMouJier B noJiete sIBJAsIeTCS CBOOGOMHBIM TeJI0M, TaK KakK
MOKeT JIBHraThCsl M TMOBOPAUUBATHLCSA BO BCe CTOPOHBI (00-
Janaer BCEMM CTeNeHSIMH CBOOOJIbI, KaK MPHHSITO MOBOPUTh
B MexaHuke). IloaToMy u3 CKa3aHHOTO BhbIlle MesndeM [Ba
BaXXHBIX BBIBOJA:
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1. TpaekTopui0 [ABHIKEHHS caMoJsieTa MOXHO paccMar-
pUBaTb KaK TPAEKTOPHIO JBUMKEHHS €ro LEHTPa THKECTH.

2. CaMoJsier mon medACTBHMeM MOMEHTa KaKOH-Au60 CHJB
R (puc. 89,8) cTpeMuTcs TNIOBEPHYThCS BOKPYT OCH, NpPO+
XoAsillel yepe3 ero I.T.

Tenepp craso sicHO, UTO [Js pPaBHOBECHS caMoJieTa B
yCTaHOBUBLIEMCS MPSIMOJIMHEHHOM MoJeTe HeoOX0IUMO paB-
HOBecHE MOMEHTOB OTHOCHTE/NbHO €ro I.T. (WM OCH, IIpO-
XoAsed uepe3 IL.T.), HHaue roBops, UTOGL CyMMa MOMEH-
TOB OTHOCUTEJhHO H.T. Gblia paBHA HYJIO.

Puc. 89. CsoGoanHoe Tejo moj [JefCTBMEM CHJB, NPOXOAsileldl  wepes
LeHTP TsKecTH ¥ BHe ero. CaMosieT NojJ AeHCTBHEM CHJHL,
NPOXOASIUeHd BHE LEHTPA TSAXKECTH

PaccmarpuBas ycraHOBHUBIIHECS TOPH30HTAJbHHIA IMOJIET,
noabeM u IJaHUPOBAHWE, MBI HCXOIOMJIH H3 PaBHOBECHS
cua. Ho, xak BHUAMM, ONHOTO 3TOTO YCJOBHS HENOCTATOU-
HO, a Heo6XOOMMO ellle ¥ pPaBHOBECHe MOMEHTOB CHJI. IDTO
ycJoBHe OBIIO YUTEHO, TaK Kak MBI CUHTAaJH, YTO BCE MO-
CTOSIHHO JlefiCTBYIOLIHE Ha CaMOJIeT CHJIBl MPOXOASIT yepes
I.T., 6J1arogapss YemMy MOMEHTHl CHJ OTHOCHUTEJNbHO IL.T. Obl-
JI1 paBHBl HYJIO (MOCKOJBKY NJeuo KaKIA0H CUJbI paBHO HY-
J10). Ho B pelficTBUTe/NbHOCTM TOJBKO CHJIa Beca Bcernaa
NpUJAOXKeHa B 1. T., OCTaJbHBEIE Ke CHUJIbl OOBIYHO TPOXOAST
BHe IL.T. H, CJAeloBaTe/bHO, CaMoJeT HAaxXOMUTCS IIOJ BJHA-
HUEM HEeCKOJIbKHX IOCTOSIHHO AefCTBYIOLIMX MOMEHTOB.

Ocu BpauleHus camoJieTa M MOMEHTH CHJ. PasHoBecHe
MOMEHTOB pPacCMOTPUM OTHOCHTEJbHO TPEX B3aWMHO Iep-
IEeHAUKYJSPHBIX Ocefl X, ¥y U 2, IPOXONSIIUX Yepe3 I.T. H
pacrmoJaraeMblx Tak, Kak nokasauo Ha puc. 90. dtu rias-
Hble OCH BpallleHUs] CaMoJieTa HasblBAIOTCA CB 3 aHHBI-
MH OCSAMH KOOpAHHAT (OHA Kak Obl CBSI3aHHEI C ca-
MoJietoMm). HanpaBneHnue ocelf BoiGupaercss HauboJiee ecre-
CTBeHHOe s camoJdietra. OCH X ¥ ¥ pacrojiaraior B fIJIOCKO-
CTH CHMMETPHUH caMmoJiera (IpuHYeM OCb X HampaBJ/slOT MNa-
paJlleIbHO XOpJe Kpblia), TPeThsl Ke 0Ch 2 NMeplueHTUKYIsap-
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Puc. 90. CssizaHHBlE OCH KOOPAMHAT CaMoJeTa

Ha IJOCKOCTH CHUMMETPHH W HIeT BHOJb pasMaxa Kpblia.
Ocu MOXHO HashiBaTh TaK: Z2—NONEPEeYHOH OChIo,
X—npoAOJbHOH OCbhIO, y—HODPMAaJbHOH OCBIO.

MoMenTsl cus, cTpeMslinecs BpalljaTh CaMOJIeT BOKPYT
NornepeyHoi ocu 2, HaAsplBAlOTCHd NMPOROAbHLIMHU. [lpn
5TOM MOMEHTHI, CTpeMSsIiuecss YBeJHYUTh YroJ aTakH, Hasbl-
BalOTCSI KaOpPDHUPVIOUW UMHU U HX CUHTAIOT MOJOXKHUTENb-
HBIMH; MOMEHTHI e, CTpeMsllyuecss YMeHbIIUTh YroJ aTaki,
HasbIBAIOTCd NUKHUPYHOIMKUMH M UX CUMTAIOT OTpHULA-
TeJNbHbIMH. .

MoMeHTBI cHJI, cTpeMsllMecs] BpauiaTh CcaMoJieT BOKPYT
NPONOJILHOH OCH X, HA3bIBAIOTCSI KPEeHSI UM UMH, HIH I10-
NepeyHBIMH MOMEHTaMH.

MoMeHTHl cuJl, cTpeMmslliyecss BpaulaTh caMoJeT BOKPYT
HOpPMaJ/IbHOH OCH ¥, HAa3bIBAIOTCS 3aBOPAUYHUBAIOULUMH,
UM MOMEHTaMu PbICK a Hb 4.

CoOTBeTCTBEHHO 3THM MOMEHTaM PacCMOTPHUM: MPONOJIb-
HOe paBHOBecHe CaMoJeTa, T. €. PaBHOBeCHe TMPOHOJbHBIX
MOMEHTOB, [IOepeyHoe paBHOBECHe, T. €. PaBHOBeCHe KpeHs-
[IMX MOMEHTOB, H NyTeBOe paBHOBeCHe, T. €. paBHOBeCHE 3a-
BOpPayUBaIOUINX MOMEHTOB.

§ 72. LEHTP JABJIEHHS KPbUJIA.
CPEJHAS ASPOAMHAMHUYECKASA XOPIA
B nonere nogvemMuas cuna KpblJ1a co31aeT OOMH M3 HaAH-
6oJbLINX MPpOOOJbHBIX MOMEHTOB, NO3TOMY OUYe€Hb BaxKHO

3HaTh B3aMMHOe pacloJiOXKeHHe LeHTpa TAXKEeCTH caMoJeTa
U LeHTpa AaBJIeHHUd Kpblaa.
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[Ipu usMeHeHHWM yrJjla aTakd H3MeHSIeTCs pacnpenele-
HyMe [aBJeHHsl No mpodHII0 KPbla H IIO3TOMY LEHTP HaB-
JIeHHsl mepeMelaeTcsl BAosAb XopAbl. Ilo xapakrepy ero me-
peMenleHHs NpodQUaM KpPbLAbeB NPUHSTO pasfefsiThb Ha TPH
CleAyIOU{He TPYIIbL.

K nepsoit rpynne (HauGoJiee pacnpocTpaHeHHOH) OTHO-
CATCS MJA0CKO-BBIMYKJble NPOMUIH H MHOTHE BHIBI IBOSIKO-
BBINYKJABIX ¥ BOTHYTO-BBIMYKJABIX npoguseil. ¥ Bcex 3THX
npoduell Ipu HU3MEHeHHH YIya aTakK{H [EHTp NaBJeHus Ie-
peMellaercss NpUMepHO Tak, Kak nokasano na puc. 91. Ilpu

a=-4"° a=-7° a=+¢

%
LYoz by oy t I
C[g/, Ty 4F M, I~y

\/
Puc. 91. Tlepemeluenue uLeHTpa gaBjeHHs KpuJIa BHOJb XOPJIBI
NpH H3MEeHeHHH Yrja artakd Yy Npoduaell nepoil TPYINEL

N

HEKOTOPOM OTpHIlaTeJbHOM Yyrie ataku (/) cHJBI DaBJeHHs
B HOCOBOH M XBOCTOBOH uacTsx npothu/s HalpasJeHbl B Npo-
THUBOIOJIOKHbIE CTOPNHBl U pPaBHBL. DTO — YIroJ aTakd HyJe-
BOH moabeMHO#H cuJ/bl. IIpu Hecko/bko 60JblIeM. yrje ara-
ku (II) cuna nmaBneHuss, HampasJeHHas BBepx, OoJjbllle CH-
Jil, HanpaBJ/JeHHOH BHHM3;, MX paBHomedcTByloias Y Oymer
JeXaTh 3a GoJbllell CHIOH, T. e. LeHTP HABJEHUS OKaKeTCs
pacnofioKeHHbBIM B XBOCTOBO#H uacTtu npoduas. [Ipu manas-
He#iuieM yBesuuenuu yraa artaku (/I u IV) MecroHaxox-
JeHde MakCHMaJbHOH pasHOCTH HAaBJEHHH TepenBUraeTcs
Bce OsiMKe K HOCOBOH uacTu npodu/si, a 3TO, eCTeCTBEHHO,
BbI3bIBAET M NepeMellleHHe 1.A. 110 XOple K mepeaHell KpoM-
Ke Kpblia. HauGosiee mepenHee moJsioxKenue I A. 3aHHMaer
npu yriae ataku, 6auskoM K kputuueckomy (V), npu mepe-
X0[e e 3a KPUTHYeCKHH yroJ I.A. HAUMHAET TepeMelaTh-
cs Hasan. Taxum obpasoM, y mpodusielt nepsofl rpynmnsl ¢
yBeJIHUEHUEM yIJla aTakH L. I. CTPEMHUTCS NMOLOHTH K mepen-
Hel ueTBepTH XOpabl (mpuMepHO K 25% ee mJIHHBI).

Ko Bropoii rpymne npoduseli OTHOCATCS BOTHYTO-BHI-
NyKJble MPOGHIH C OTOTHYTOH BBepX 3amHeil KPOMKOH. ¥
3TUX npodu/ell mnepemMelieHHe I.JA. NPOTHBONOJOXKHO OIHU-
CAHHOMY. Y HHX Ha MaJblX yIJax aTaky 1. HAXOAUTCA y ca-
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MOH nepenHed XKpOMKH M € YBeJUYEHHEM Yyrja aTakH He-
MHOTO NepeMeliaercsl Ha3aj, caMoe 3afiHee IHoJIoXKeHHEe ILJ.
‘3aHUMaeT NPH KPUTHUECKOM yIje aTakKd, KOoraa IL.A. Haxo-
JMTCS Ha 229 NJHHBI XOPABI OT IepefHed KPOMKH Kpblla.
‘Takum o6GpasoM, ¥ y 3To# rpynnsl npodHuaed u.4. CTPeMHUT-
cs MOJOHTH K 259% [JMHBI XOopAB (HO TOJMBKO ¢ 06paTrHOM
CTOPOHBI).

K Ttperbei rpynme npuHanaexaT CHMMeTPUUHBIE NPOGH-
Jd. Y HHX IpHU JIETHBIX yrJiaX aTakd I.J. nepeMeliaercs He-
3HAUUTEJbHO W 3aHHMAeT IMOUTH MOCTOSHHOE MOJIOKEHHe —
npubausuTe b0 Ha 259% JJHHBL XOpABl OT NepelHed KPOM-
K4,

Cpennasi aspoauHaMuueckass xoppa. PaccrosHue OT
LleHTpa JaBJIeHHs] IO nepefHefl KPOMKM Kpblia U OT LeEeHTpa
TS2KECTH TOXKe 10 nepefHedl KPOMKH Kphlia BBIPaKalwoT B
npoueHrax JauHel Xxopasl. Ho xaxoit xopae? Eciu camoser
“MeeT KPBLIO TPAMOYTOJNbHONH (GOpMEI, TO 3aTpPyLHEHHH He
BCTPETHTCS, Tak KaK JJHHA XOPAbl MO BceMy pasMaxy O1H-
HakoBas. CJioxKHee, KoTa CcaMoJleT HMeeT TpanelHeBUIHOe
KPBLIO, 3JJIMNTHUECKOE HJIM CTPeJIOBUAHOE, Y KOTOPBHIX [JIH-
Ha XOpAb MeHsieTCs MO pasMaxy, UJIM KOTJa KPbLIO HMeeT
nonepeyHoe V, a Takxe KOrja caMoJjieT HMeeT JBa Kpblia
(6unnan). Yro6bl pelwIdTb 3TOT BOMPOC, A/ BCSKOTO KphI-
Jla ¥ HaXOOST CPEJHIO a’poJMHAaMHUYEcCKyl0 XOpay (Cokpa-
uienno CAX).

CpenHeit aspofuHaMuuecKOd XOoOpXOH maH-
HOTO KphlJla Ha3blBAIOT XOPAY YCJIOBHOTO HPSIMOYTOJBLHOTO
Kpbl1a, a’pPOAMHAMHYECKH pAaBHOLLEHHOr0 JAaHHOMY KpbLIy
1 HMEIOIero ¢ HUM OJHHAKOBYIO NJOILIAMb.

CyTb [nena, caefoBaTelbHO, B TOM, UTO Ji060e KPBLIO
(s nBa kpblia OunaaHa) Kak Obl 3aMeHSIOT IIPH pacueTe
TAKUM KPBLJIOM TNPSIMOYTo/JbHOH (hOPMBI, KOTOpOoe HMeao Obl
Ty e NONBEMHYIO CHJIY U TOT XKe MPONOJbHBIE MOMEHT
MOABEMHOH CHJIBI OTHOCHTENbHO MONEPEeUYHOHl OCH 2, 4TOo H
JaHHOe KPbl10. B MpOLEeHTHBIX A0J1sIX 3TOH XOpPHbl U BhIpa-
KalOT PaCCTOSIHHS, ONpeNessIOllie MOJMOXKEeHHs L.A. Kpblaa
H I1.T. caMoJera.

CpenH1010 a3poJMHAMHUUECKYI0 XOPAY OGBLIYHO HAXOIAAT
pacueTHbIM NYTeM, HO B HEKOTOPBIX cJAyUYasiXx ee MOXKHO OIf-
penesuts rpaduyeckd. B xauecTBe IpuMepa yKameM Ipo-
credtmnii crnocob, npengaoxenusit npod. B. C. ITnuIHOBLIM
nas onpenenennst CAX TpaneuueBussoro kpuiia. [To aTomy
crnocoby K MJMHe LeHTpaabHOH Xxopiasl b, (puc. 92) npubas-
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Puc. 92. Tlpocrefiiinit cnoco6 onpenenenus CAX
TpamelUeBHIHOTO Kpblia

JISIIOT AJIMHY KOHIIEBOH XOpPAW b2, a K HAJMHE KOHIEBOH —
JUIMHY LeHTPaJbHOH XOpHObl; COeNUHHB MOJYUEHHblE TOUKH
npsiMof, HaXOomAT TOUKY NepeceuyeHHUs ee cO cpenHeH JH-
Huelt Tpaneuuu. [lpoBens uepes 3Ty TOUKy JMHHIO, mapaJ-
JeJbHyI0 XopaaM, noayuaior CAX kKak oTpe3ok Mexay me-
penHell u 3agHell KpOMKaMy TpaneLUeBUIHOTO KpbLla.

HyxHo ckasaTh, 4To npu 3KCIJyaTaldy cCaMmoJiera Of-
penensite CAX He NIPUXOJAUTCS, TAK KaK ee BEJHUMHA H TO-
JIoXKeHHe OOBIYHO [AalOTCsl B TEXHHYECKOM OIHCAHHU CcaMo-
Jera.

§ 73. LEHTP TA)KECTH CAMOJIETA

IleHTpoM TaKecTH caMoJeTa HasbBAETCS
TOUKA TPUJIOKEHUS PaBHOMEHCTBYIOLIEH CHJ Beca BceX ero
yacteff. B nosere u Ha 3eMJe LEHTP TsIKECTH He MEHseT
CBOEro MecCTa, eCcJH TOJbKO BeJUUHHA H pacrc/oxeHue rpy-
30B OCTAIOTCSI HEHM3MEHHBIMH.

Korga camoser Harpyxen (ropiouee, 3KumaxX u T1p.),
LHEeHTp TSXKECTH 3aHHMAaeT HEeCKOJIbKO HHOe T0JI0XKEeHHe, UeM
y TOTO XKe caMoJjiera NycTOro, IpHueM H3MeHeHHe Beca I'py-
30B M HX lepeMelileHHe MOMKeT BbI3BATh NepeMelleHue IL.T.
(B cropony Gosbuueli narpysku). Koucrpykrtop crapaercs
pacmoJarath Tpyssl TakK, uTOOGLI IIpM H3MEHEHHHM Harpys3ku
nepeMellieHde IL.T. OblJI0 KaK MOXKHO MeHblIe, HO COBCEM
u3bexaTh ero HeBO3MO:KHO. I'pysbl Bcerma pacroJoKeHb!
(pasHeceHbl) GoJibllie MO AJHHE CAMOJETa, 4eM Mo BLICOTE,
MO3TOMY M TiepeMellleHHe L.T. GbiBaeT GoJiblile no AJHHE ca-
MoJieTa, ueM no BeicoTe. Ho BO Bcex cayuasix 1.T. HAXOAUTCH
nogafy nepefHed XPOMKH Kpblia.
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§ 74, UEHTPOBKA CAMOJIETA U NEPECYET EE

IHesTpoBKOH caMoOJ/JeTa HaspBaercs MOJNOKeHHE
€ro IleHTpa TAKECTH OTHOCHTEJbHO KpblJla, yKasbiBaeMoe
O6bIYHO B TNpoOLeHTaxX cpegHell aspoAMHAMHYECKOH XOpIHI.

ITycTs HaM M3BECTHO MOJIOXKeHHe LEeHTPAa THAXKECTH CaMo-
JIeTa ¥ NoJoXKeHue cpefHeHd a3poJUHaMUYeCKOH XOpJbl Kpbl-
Jaa (puc. 93,a). OnycTuB U3 I.T. MEPHEHAUKYASIp Ha JHHHUIO,

a
éCP.RSP,
UT
/]
&,
Az J 7 ®
[
&
£,
Puc. 93. LleuTpoBKa caMoJsieTa I H3MeHEHHe ee NMpPH H3MEeHeHHH
Harpysku

NMpoBeIEHHYIO MepneHIuKy/AApHO XOopAe Kphbijla y €€ HOCKa,
M BTOPOH NepHneHiuKy/sap— Ha XOpAy, NMOJYy4uM ABa pac-
CTOAHHUSA X U Yr ; NIEPBOE U3 HUX JaCT MNOJOXKEeHHe L.T. 10
JAJIUHe caMoJieTa, BTOpPpOE€ — II0O BBICOTE €ro. J.IJISI YHO6CTBa
3TH pPacCTOSIHUS OOBIYHO BBLIPAXKAIOT B MPOLEHTAX (COTHIX
HOJIAX) IJIHHBI cpejHedl a3poAuHAMHUECKOH XOPABl Dcp. asp-
MNMpumep. [dnuna cpeaHell aspoAMHAMHUECKOH  XOpAbl bcp-a9p=
= 2000 mm, paccrosHHe Xxr == 640 mm, paccrosiHHe Yp =060 mM. Bu-
pasutb LEHTPOBKY camoJjera B mpoueHrax CAX.
Jns 3TOro Hajo BEJIMUMHB Xy M Yr PA3ACAHTL HA [JIHHY XODAHI
u ymuHoxurb Ha 100. CrnenosarennHo,
Xr
bcp' asp

T 60 0
% = 2(100 . 1002 3/0.

640
% zm-100=32%;

bep: asp
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Han6osiee BaxKHBIM sIBJISIETCSI TOJIOXKEHHE IleHTpa TsxKe-
CTH MO [JIMHE CaMoJieTa, MOCKOJIbKY OHO MOXeT 3aMeTHO
U3MEHSATbCSA B 3aBHCHUMOCTH OT Harpys3KH caMoJjera u TeM
CcaMbIM BJIMSTL Ha €ro npoaoJbHYI0 YCTOHUHBOCTb M YNpaB-
JsieMocTb. 1103TOMY Ha NpakTHKe YeHTPOBKOU camonera 4a-
CTO HA3bLBAIOT NOAONCEHUE UEHTPA TANECTU NO OAUHE CAMO-~
AeTa, T. e. PaccTosnue x., soipascenroe 6 npoyenrtax CAX.

[Mpu skcmiyataluud caMoJgera fAesaaThb pacueT LEHTPOB-
KH He NMPUXOMHUTCS, TaK Kak leHTpoBKa, Kak u CAX, o6blu-
HO yKasbiBaeTcss B TeXHHUECKOM omnucaHuu camosera. On-
HakKo NPH H3MEHEHHH BapHaHTa 3arpy3ku LEHTPOBKA Me-
Hsercsl, JIeTYHK Bcerjga [OJIKeH NMOMHHTb 006 3TOM H YUH-
THIBATL M3MEHEHHe IeHTPOBKH, TaK KaK YNpaB/sieMOCTb H
YCTOHYUBOCTL CaMoJieTa 3aBHCHAT TJIaBHBIM 006pa3oM OT
LIEHTPOBKH.

Harpyska MoxeT GbITh M3MeHEHa Hepe] HOJETOM U Me-
HseTcss B noJjerte. KOHCTPYKTOp camoJiera npeaycMarpuBa-
eT KoseGaHusl IIeHTPOBKH M HasHauaeT NOMYCTHMBle Ipele-
abl u3MeHenus ee. Ilpu 3xcnuayarauud caMoJera LEHTPOB-
Ka He JOJI)KHA BBIXOJAUTh M3 HaMeueHHBIX mpenenos. OTcio-
Ila cJefyeT, 4TO B TeX CJayyasx, KOrja 3arpyska camoJe-
Ta nepej NOJETOM BBIXOAUT 3a OOBbIYHBIE DPaMKH, HAJlO Mpo-
BEPUTh, HACKOJIbKO U3MEHHJIACh [eHTPOBKA, a [JIs 3TOro Ha-
J0 yMeTh MlepecuuTaTh LEHTPOBKY (M ecay MHOcJae NpOBep-
KM OKaXKeTcd, YTO LeHTPOBKa BBILULIA 3a JONMYCTHMBble Mpe-
JeJIbl, Halo COOTBETCTBEHHO H3MEHHTh 3arpysKy camoJjera).

Ilpu mepecyeTe EHTPOBKHM MOXKHO HCXOTHUTh U3 LEHTPOB-
KH NYCTOI'0 camMoJjieTa W HalTH ee M3MeHeHHe M3-3a MOMe-
LIeHHBIX B caMoJieT rpysoB. Eciau LeHTpOBKa npHu omnpene-
JIeHHOH Harpyske M3BeCTHAa, TO Hamo ONpeles]UTb ee HU3Me-
HeHHe H3-3a N0GaBJeHHS M CHSITHS APYTHX TPY30B.

TlycTs HaM M3BECTHO, HalpuUMep, MOJIOKeHHe I.T. CaMo-
aera $1k-18 (puc. 93,6) npu Hexoropowm ero Bece G. Cmpa-
IIMBaEeTCs: KaK H3MEHUTCS LEHTPOBKA, €CJIH IOJOXKHUTb 106a-
BouHbIH Ppy3 () mosamu L.T. Ha HEKOTOPOM pacCTOsiHHH [
OT Hero (HampuMep, MOMECTHTh Ha 3afHee CHJEHbe He O-
HOro, a ABYX uesoBek)? OGO3HaUUM paCCTOSIHHE, HA KOTO-
pom mpoiiner cuia HoBoro Beca G -+~ (; oT npexHeH uUeHT-
poBkH, uepe3 Ax. Tak Kak paBHOAelcTByIOUast ABYX napas-
JebHBIX CHJ [EJUT PacCTOSIHHE MeXAy CHIaMHu 06paTHo
NPONOPIUHOHAJBHO CHJIAM, TO, CJAeNOBAaTeNbHO,
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[Ipeo6pasys 3Ty NpoMoOpUHIO, TOJIYUHM:
GAx = G|l — G \Ax;
GAx + G\Ax = Gyl;
Ax(G + Gy) = Gy,
OTKYj1a
Gy !
G+ Gy

Taxum obpa3oM, BeJqHUHMHA CMeELIEHHS 1I.T. OT ORHOTO
MOJIOXKEHHOTO I'Py3a paBHa MOMEHTY 3TOr0 rpysa, HeJeHHO-
My Ha HOBBIH MOJIETHBHIH BeC camodJieTa.

Beauwuna cmewjeHus 4. T. OT HECKOAbKUX NOAOHCEHHbLX
UAL CHATBLX 2py308 PABHA AA2eOpauuecKoli cymme MOMeH-
TO8 OT 8CeX 2py308, OCACHHOL HQ OKOHYATEAbHbLL NOAETHBbLL
6ec camosera. UtoObl BbIPA3UTh 3TO NPABUJIO TOXKe B BHIE
dopMyJnl, 0603HAUNM Beca MOJIOXKEHHBIX I'py3oB uepes Gy,
Gs, G;..., a Beca cHatelx — uepe3 Gy, Gy, Gy.., Bec
camoJjieTa 10 H3MeHeHHs] HAaTpPV3KH — uepe3 (7, paccTosiHUS
OT II.T. 10 TPY30B — uepe3 [ C COOTBETCTBYIOUIUMH HHIEK-
camu (puc. 94). Torza noayuum cienywomyio GopMmyay:

Ay — Gl + G L+ G+ . )— (G L+ G Y + G L+,
G+ (G +Gs 4G+ .. ) —(Gy + Gy +Gy' +..7)

Paccrosinus | [ TOJOXKEHHBIX HJIH CHATHIX TPY30B TO-
3aa4 L.T. OyleM CYUTaTh, KAK 3TO TPHHSTO, ITOJOKHTE/b-
HbIMH, a JJIsl TOJOXKEHHBIX HJHM CHSITHIX BOepedd IL.T.— OT-

puuaTteJbHbIMHM H TaKHM 06[)330)/1 yuyTeM 3HAaKH MOMEHTOB.
3apaua. Camoser uMmen uedTpoBky Xy == 309% CAX. IlepBonauais-

Heifi nonerHell Bec G == 1500 ke; pauna CAX =25 m. Tlosoxenn

rpyssl: G, =60 ke Ha paccrosiunu [} =0,8 x; G, =30 ke; lp=—0,5 m.

CHSATH Tpy3HL: G; = 140 ke, l; =1,0 u; Gé =20 ke, l;, =—0,8 M.

A I /\

[ 3

Ax =

LJ
1
J

&

Puc. 94. TMosioxuresnbible u OTpHIlaTe/NIbHbIE MOMEHTBI IMOJO2KEHHBIX
A CHATBHIX TPY30B
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OnpefesuTh cMellleHHe WU.T. H HOBYIO LIEHTPOBKY CaMoJeTa Xri.
Orser.
Ax =— 2,529, CAX;
x71=27,48% CAX
B s3aksioueHne NpuUBOAMM NpeldeNbHO 3alHHe U TIpe-
JeNbHO MepelHHe LEHTPOBKU camoseroB Jx-18 u fk-11.

Lentposka, % CAX
Camouner lgggergjm npejelbHO | npeleAbHO
’ 3a1Hsis nepejHss
SIk-18 1120 28,5
929 17,5
Sk-11 2380 26,4
2200 23,4

§ 75. IPOJOJIbHOE PABHOBECHE CAMOJIETA

IlpononbHEIM paBHOBeCHEM CcaMoJeTa Hashl-
BaeTcsl Takoe ero COCTOsHHe, Korga JAeHcTBYIOLlHe Ha CaMmo-
leT CUJBl He BBI3bIBAIOT BPallleHHsl caMoJieTa BOKPYr nome-
peuroit ocu 2z (cM. puc. 90). [last mpomONBLHOrO paBHOBECHS
HeoOXOMHMO paBHOBecHe MPOZOJbLHBIX MOMEHTOB — IHKH-
pyoIIUX U KaOpUPYIOWHUX, T. €. YTOObl CyMMa MOMEHTOB OT-
HOCHUTEJILHO OCH 2 OblJia paBHaA HYJIO.

Kaxkue xe npofo/sibHble MOMEHTHI AeHCTBYIOT Ha CaMoJIeT
B YCTAHOBUBLIEMCS NPSIMOJHHEHHOM IoJeTe?

Ilycts caMoJser coBepliaeT YCTaHOBHUBLUMIECS TPSIMO/IH-
HeHHbllt noser (puc. 95,a). Ha camoser nmeHcTBYIOT: cujia
Beca U, mombevHas cusa Y, cusna sn060BOro -CONpPOTHBIIE-
Husg Q u cusa Ttaru BuHTa P. V3 HuxX cuaa Beca Bcerna
NnpuJoKeHa B LEHTpe TSXKECTH, CJeJ0BaTeJbHO, MOMEHT ee
OTHOCHTEJIbHO JIO00H OCH, NMPOXOAflleH uepes IL.T., BCcerna
paBen HyJa1o0. [TonbeMHas cujia Y uMeeT OTHOCHTENLHO OCH
2 (NnepneHAMKYJAPHOH IJIOCKOCTH uepTeKa) HeKOTopoe
nJeyo @, U ee MOMEHT Ya B JaHHOM c/yuyae CTPeMHTCS IO-
BepHYTb CaMoJIeT B CTOPOHY KaOpUPOBaHUS, T. €. YBEJUUHTb
yroa araku. Urto Kacaercssi CHJBI JI0OOBOTO COMPOTHBJIEHHS
U CUJIH TSITH, TO JOIYCTHM IIOKa, YUTO HamnpaBJ/ieHHE 3THX CHJ
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Puc. 95. MoMeHT Kkpblla B TOPH30HTAJBHOM MOJeETe:
a—Korga ILT. CaMoJeTa JIeXHT no3agd L.A. Kpblia;
6 — KOrxa IL.T. HAaXOOUTCS BMEpenHu LK.

NPOXOMUT yepe3d I.T., T. €. MOMEHTbl UX OTHOCHTEJbHO OCH
2 OyneM noka cuuTaTth paBHbIMu Hymio. Ilpu Takom ycio-
BHH Heo0X0IWMo YPaBHOBECHTb TOJIbKO MOMEHT HOJAbeMHOH
CHJIBI Kphlia. [ag 3Toro Hago rOPH30HTaJbHOE OfNepeHHe
YCT@HOBUTb TakK, uTOOBl OHO CO31aJI0 HEKOTOPYI TNOIABEM-
Hyl0 cuny Y., HanpaBJeHHYI0 BBepX, MOMEHT KOTOpOH B
DaHHOM cJydae OyneT NUKUPYIOLUIMM H PABHBIM II0 BEJHUH-
He MOMEHTY NOABEMHOH Cuabl Kpblia. PaBHoBecue Oyner,
CJeA0BaTeNbHO, NPH YCJOBHH, UTO

Ya=Y,,L.

Ecan nentp tsxectu camosera OyneT HaXOAHUThCS He
nmo3anM, a BIepelu LeHTpa AaBjeHust Kpblaa (puc. 95,6),
TO MOMEHT NOABEMHOH CHJIH Kpblla OyJAeT NUKUPYIOUIUM H
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IJisl YpaBHOBEUIMBAHHMS €ro Halo TOPH3OHTAJbHOE omepe-
HMe HarpysuThb CBepXy, T. €. YCTAHOBHUTb €ro Tax, YTOGHl
cuna Y., Gblia HanpaBaena cBepxy Buu3. CyTb Jdena OT
3TOTO He M3MEHHTCsS, H PaBHOBecHe OYJEeT, KOHEUHO, ONfATh
npu ycioBuu, uto Ya = YioLr,.

ITukupyomHe MOMEHTH YCJAOBHJIMCh CUMTATh OTPHIA-
TeJbHBIMH, a KaOpupymollge — MOJ0KUTEIbHBIMA. MoOMeHT
MOIABbEMHOH CHJIBI KpblIa I/ KPATKOCTH HA3LIBAIOT NMPOCTO
MOMEHTOM KpblJa, a MOMEHT TONBEMHOH CHJBl IO-
PHU3OHTAJbHOTO  ONMEPEHUI—MOMEHTOM TOPH30H-
TanbHOTO onepeHus [losromy ycaoBue paBHOBecHs
MOMEHTOB B IIeDBOM CJyyae MoXKeM 3alHcaTh Tak:

Myp = —M,,, a Bo BropoM — Myp = M,
Wid B 000MX Cayudasx Tak:
Ml(p + MI‘-O - 0.

MoMeHT Kpblla © MOMEHT TOPU3OHTAJbHOTO ONEpeHHsI—
HauboJiee 3HAUHTEJNbHBIE TIPONOJbHBIE MOMeHTH. Kpome
HUX, 3HAUUTEJbHBIH MOMEHT MOXeT AaTh CHJa TSTH BHHTA,
KOTJla HalpaBJeHHe ee He MPOXOAMT uepe3 IL.T., MJH, KaK
rOBOPAT, KOrjfa uMeercs Oeyentpayus 1seu. KpoMe MoMmeH-
Ta HENoCPEeJACTBEHHO OT CHJBI TArH, paboTaoIluil BUHT BHI-
3bIBaeT ellle MOMEHT OT HU3MeHEeHHsI NONABEMHOH CHJbi TO-
PU30OHTAJBLHOI'O ONEPEeHUs] TOJ BJHSHHEM CTPYH BHHTA.

HaxkoHeun HekOTOpble MOMEHTBHI JAKOT H CHJB J0GOBOTO
CONpPOTHBJIEHUS Kpblya, (rosenska, onepeHuss u mnp. Cu-
Jbl 3TH B3aUMHO NapaJenbHbl ¥ HampaBJjeHbl MPOTHB ABH-
JKEeHUS, TpUUYeM HanpaBJ/JeHHs HX MOTYT NPOXOMHUTH BhILIE
HJIM HUXKeE I.T., CJI€I0BATebHO, MOMEHTBEl HX MOTYT ObITh IH-
KHDYIOLIUMH H KaGpUPYIOIUMH, T. €. MOTYT MOJHOCTbIO
MJIM YacTHYHO YPaBHOBEUIXBATHLCS.

Urak, aseebpauueckas cymma 6cex MOMEHTO8 OTHOCU-
TEAbHO OcU 2 QOANCHA OblTd PABHA HYAI0. DTO YCAOBHE 3aMH-
cbiBaloT Tak (oGo3Hauasi CyMMy TIpeueckoit GykBoi X —

curMa):
Mz =0.

HanGosee BaXKHBIMH NPOMOJbHBIME MOMEHTAMH SIBJIS-
IOTCSl . MOMEHT Kpbl1a, MOMEHT TOPH30HTAJBHOTO OllepeHHUst
MU MOMEHT CHJIBl TSITH BMHTA (BK/l0Yas JNefCTBHE CTPYH BHH-
Ta Ha omepenue). B cuenyromux naparpagdax paccMoTpum
BJYSHHE 3TUX MOMEHTOB Ha NPOAOJbHOE paBHOBECHE CaMo-
Jeta,
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§ 76. BJUSHHE MOMEHTA KPbIJIA HA NPOJOJIbHOE
PABHOBECHE

MoMenTtoM KpblJa HasbBaerCsd NPOU3BeeHHE NOJ-
HOH aspoouHaMMUecKOoH cuAbl R KpblJa Ha ee MIJae4o 7 10
nonepeuHo#i ocu 2 (puc. 96,a):

MKp: — Rf
fard
|

!

|

a I
1

|

1

|

T—

475
i

HHHN

Puc. 96. Momenr kpelia

(rme 3HaK MHUHYC NMOKa3blBaeT, YTO TPH B3SITOM HAMH B3aHM-
HOM pAacroJIOXXeHUH U.JA. KPhlJa # I.T. camojera MOMEHT
Kpblila TOJYyYaeTcs MNHKUpPYOIHM). DTo HeynoOHOe BbIpa-
JKeHHe MOMEHTa Kpblila MOXKHO 6e3 60JbIIOoi HOrpeliHOCTH
3aMeHUTb 0oJiee NMPOCTHIM.

s storo pasjoxum cuny R Ha [Be COCTaBJSIONIHE:
BIOJb CpefHel a’poAMHaMHUecKOd XOpHbl H MepleHAHKY-
JsipHo eft (puc. 96,6), nomyuum cuasl Y1 ¥ Q;. Ecaum momy-
CTHTb, UTO IL.T. CaMoJIeTa JIeXKHUT Ha cpelHell aspoauHaMuye-
CKOH XOpJe, TO MOMEHT Cuanl Q; OTHOCHTENBHO ocH 2 By-
JeT paBeH Hymi0. B TakoM ciydae MOMeHT kpblia Gymer pa-
BeH NMPOH3BENEHHIO CHJBl Y; Ha ee MJEU0 10 OCH 2; mocJen-
Hee, KaK BMAMM, DPaBHO Pa3HOCTH pAacCTOSHHA OT ILA. H
u.1. no nepenHeii kpoMku CAX, xoTopbie 0603HAYUM COOT-
BETCTBEHHO uUepe3 X, U X, (3TH pPACCTOSHHS, HANOMHHM,
NpHHSITO BblpaxKath B npoleHtax CAX).

Taknm of6pasomM, MOMEHT Kpblia OTHOCHTENBHO OCH 2
3amuuIeTcsl Tak:

M'\'P = Y1 (x:l - xT)'
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Ho npu Mannix yriax ataxu cocrasJsiolias Y Mazno or-
JIMYaeTcss OT MOABbEMHOM CHABl Kpblaa, T. e. Y1 ~ Y. Caepo-
BaTeJbHO,

M}(p _ Y ()Cn -— )CT).

ITo 310t dopMmyse yike HeTpymHO MOJCYHTATL BEJIHYH-
HY MOMEHTa KpbLia.

Urobbl BBISICHHTb, KaK BJHsIeT MOMEHT Kphlia Ha Mpo-
JN0JIbHOE paBHOBecUe caMmoJieTa, Haao 3HaTh, B 3aBHCHMO-
CTH OT Kakux (akTOPOB M3MEHSIOTCSI BeJMUHHA U Halpas-
JIEHHe MOMEHTAa Kpblla MU KaK OHH H3MEHSIOTCH.

MomMeHT Kpbliia 3aBHCHT, KaK BUIHM, OT BeJHUHH Y, X,
H X.. VI3 HUX nogbeMuas cusia Y 3aBHCHT, B CBOIO ouepeb,
OT yIJja aTaku ¥ CKOPOCTH moJseTa. BenuuuHa Xx,, T. €. NO-
JIOXKEHHe IL.J. KPhlJ1a, 3aBHCHT TakKXKe ot yrsaa araku. Cue-
J10BaTeJbHO, MOMEHT Kpblla 3aBHCHT OT yraa artaku. Of-
HaxKo 3TO ellle He BCe.

Ilnewo mombemHO# cuabl (X; — X;) Oymer H3MeHsSITbCA
U C U3MeHeHHeM PAacCTOSHUA Xp, TPHUYeM MOXKeT TMOJY4YHThb-
cAd Tak, 4TO IL.T. CaMoJieTa OKaKeTcsl MO3aad IL.A. KPhliaa,
T. €. H3MEHHUTCS He TOJbKO BeJHuMHAa MOMEHTa, HO H ero
HanpaBJeHHe (MOMEHT Kpblia CcTaHeT KaOpUpYyIOUIUM).
CieroBaTe/IbHO, MOMEHT KPblJa 3aBHCHT €Il OT I0JIOKEeHHS
I.T. CaMo0JieTa, T. €. OT ero LIeHTPOBKH.

Taxum 06pasoM, MOMEHT Kpblaa 3ABUCUT OT YeAd ATAKU
U YEeHTPOBKU CAMOAETA.

A1y 3aBUCHUMOCTb OGBIUHO BHIPA¥KalOT MaTeMaTHUYECKH,
HO Mbl NMOKayKeM ee Ha NpocTedlledt cxeMe, U300paKeHHOH
Ha puc. 97. Ha 3tofi cxeMe manbl npubOIU3HUTE/bHBIE I10JO-
KeHHsl U.J4. Kpblia (y mpodusaell mepBoif rpynmel) npu ye-
ThIpeX PasHbIX yriaX aTakd U NpUOJIH3HUTENbHbIE TION0XKEHUS
I.T. caMoJieTa Npd YeTblpeX PAasHbIX IEHTPOBKAX (paccrosi-
HUSL X, U X He 0603HauyeHBl, UTOGL He 3arpPOMOKAATHL CXe-
My). ITocMoTpuM, uTO MoKasblBaer 3Ta cXeMa.

Ilpu uenrposke 259% CAX (BepxHHE pPsIA) MOMEHT
KpDblJla NOJyyaeTcsl MHKHPYIOLHM Ha BceX Yyrjax aTakh —
OT 0 X0 Ckpur,1OCKOJIbKY Ha BCEX YIJlaX aTaky ILL.A. Kpblia
HaXOoAMTCS NO3adH I.T. camoJiera.

I1pu nentposke 309% (BTOpOI psIA CBEPXY) MOMEHT Kphi-
Jla Ha BCeX yIJax aTakH, T. e. npu J1060M pexHMe TmoJera,
BCe ellle OCTaeTcsl NMUKUPYIOUIHM, XOTl ¥ YMEHbIIAeTcs 10
abCoJIIOTHOH BeJMUYMHE C POCTOM YrJa aTaku (¢ yMeHblue-
HYEM CKODOCTH MoJieTa).
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Yeanm amanu o u pacemostis Tyll npalzrmar dniky CAX)
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Puc. 97. 3aBUCHMOCTb MOMEHTA KpblJIa OT yrja araku H OT
LEHTPOBKU CaMoJiera

[Tpu uenrposke 35%, T. e. Npu JasjbHeHlIIeM NepeMelle-
HUH IL.T. HasajJ, MOMEHT Kpblla MOJYUaeTCs MUKHDPYIOLLIUM
TOJbKO Ha MaJjblX YrJlax aTakd, saTeM CTaHOBHUTCS paBHBIM
Hy110 (Korjga ILJA. KphlJa coBlajaeT C I.T. caMoJeTa), a
JaJjplile CTAHOBHUTCSI yXKe KaOpUPYIOLIHM, Bo3pacTas IO
Mepe MpUGIMKEHHsS K KPUTHUECKOMY YIJY aTaxH.

Ilpu uentpoBxe 409%, T. e. nmpu emre GosblieM Nepeme-
IIeHHH I.T. HasaJ, MOMEHT Kphblja ykKe Ha MaJjblX yriax
aTakd CTAHOBUTCSL KabGpupyomuM, M ueM OoJjblie YroJ
aTakH, teM 6Gojplle KaOpPUPYIOUIMH MOMEHT.

M3 cxasaHHOro MOXHO CHE€JaTh CJAeAYIollHe BLIBOJALI O
BJAMSIHUH MOMEHTa KpbLJa Ha TNPOAOJbHOE PaBHOBECHe Ca-
MoJeTa:

1. Uem Gosee mepemnefi 6yaer LEHTpOBKa, TeM Oo0JibLIe
OyaeT NUKUPYIOIIUHA MOMEHT KPhlJa; I0O3TOMY B c/JIyuae yBe-
JIMUEHHST 110 KakOH-iubo MpHuMHEe yrila aTakd MOMEHT Kpbl-
Ja Gymer CTPeMHUTbCST YMEHbIUUTh €ro.

2. Uem 6osee sanHell 6ymeT LEHTPOBKA caMoJjeTa, TeM
Gosbile 6yner KabpUpYyOIIHHE MOMEHT KphlLIa; MO3TOMY B
Cllyuae YBeJHUeHHsT N0 KakKo#-n1ubo NpHUMHe yIyia araku
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MOMEHT Kpbl1a 6YHeT CTPEMUTbCs ellle OoJblle €ro YBesaH-
qHUTb.

§ 77. BJUAHUE MOMEHTA TOPH3OHTAJIbHOTO OMNEPEHHA
HA NMPOAOJIBHOE PABHOBECHE

TopusoHTa/IbHOE ONepeHHe COCTOUT M3 cTabuiausaropa H
pyJisi BBICOTEI, KOTOpble NMpeACcTaBJsoT co60if B LeJoM He-
Gosibllioe  KPbLI0O, OOBIYHO ~ CHMMETPHUHOrO  npoduas
(puc. 98). Ilom meficTBHEM BCTPEUHOro IIOTOKA OlepeHHe
pas3BuBaerT MOJbeMHYW cuay Y., KOTopasi, HeHCTBys Ha

Puc. 98. MoMeHT TOpH30HTaJBHOTO ONEpPEeHHs

naeqo L ro, cO37aeT MOMEHT OTHOCHTEJBHO TONEPeyHoH OcH,
T. €.
M o= — YeoLo

(rme 3HaK MHHYyC TIOKa3blBaeT, YTO MOMEHT B JAHHOM CJY-
yae Nojyyaercs NHKHPYIOIIUM). ITOT MOMEHT 3aBHCHUT
rJaBHBIM 00pa3oM OT BeJHYHMHBl MOLBEMHOH CHJBI Omepe-
HHSl (MJIeYo ee MOXKHO CUMTATb TOCTOSIHHBIM), MOC/edHss
e 3aBHCHUT OT Yrja aTaku ONepeHHs, 3a KOTOpbIH NpHHH-
MaloT yroJ aTtakh crabuausaropa, ¥ OT Tmpoduias onepe-
HUsL, MEHSIOLIEerocst pu MoBopoTe pyJs BbicoThl. Cuenosa-
TeJIbHO, MOMEHT 2OPU3OHTAAbHO2O Onepexus 3asUcur OoT
yeaa araku crabusus3aropa u Yeaa OTKAOHEHUS PYAS Gbl-
coTbL.

Yrnom artaxu cTabGuaumsartopa HasbBaercs
YyToJl MeXAy Xopholl cTabuausaTopa M HanpableHHeM Ha-
Geraiomiero Ha Hero IoToka. Xopfa crafuausaropa, Boobiue
roBOpS, He MapaJ/liejibHa XOpJe Kpblia H COCTaBJAseT C HeH
Yrosl ycTaHOBKM CTabuiu3aropa @cr. Yros MeXAy XoploH
crabusinszaropa ¥ HanpasJ/eHHeM BO31YIUIHOH CKOpOCTH ca-
MoJieTa Oyner o - @ ..; Kasajnoch Obl, UTO 3TO U €CTb yroJ

atraku crabunausaropa. Ho non nefictBHeM Kpbl1a TNOTOX
OTKJIOHSIETCSl OT CBOEro HamnpaBJeHUs BHHU3 Ha HEKOTOPLIH
yroa & (3ICHJIOH), HasbiBaeMbli yTJOM cKoca 0o-
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toxa. CienoBartenpHo, yron ataku crabunausartopa, t. €.
rOPU3OHTAJbHOTO ONEpPEeHHs, MOJYYHM, BBIUTS YroJ CKOCca
NoToKa M3 yraa a—- @ :

Oer =0 4 Per — L.

ITocMoTpuM Tenmepb, Kak H3MEHSIOTCS MOAbEMHAs CHJa
TOPH30HTANbHOTO ONMEPEeHHs] U ee MOMEHT OTHOCHUTEJbHO OCH
2 B 3aBUCHMOCTH OT YyIJia aTaku crabuausaTtopa U yrJja orT-
KJOHEHHS] PYyJs BBHICOTBHI.

Korapa yron ataxkm craGuiusaropa paBeH HYJIO, TO NPH
HeHATpa/JIbHOM MOJIOKEHHH PYJas BblcOTHl (puc. 99,a) nombeM-
Hast cusia onepeHus 6yneT paBHA HYJII0O H HHUKAKOTO MOMEH-
Ta He moayuutcsi. Ecau JeTUHK OTKJAOHHT pYyJdb BbICOTH
BHM3 (pHuc. 99, a-1) nHa HekoTOpHIK yroa 8 (mesnbTa), TO 3TO
OyneT paBHOCHJLHO YBeJHUEHHIO yIJa aTaku cTabusausaTopa
H BbI30BeT TOSIBJAEHHE TONbEMHOH CHJBI, HalpaBJeHHOH
BBepX, U MoMeHT ee Oyner mukupymoomuMm. Ecau Xe Jeruuk
OTKJIOHHT PyJb BBICOTH BBepX (puc. 99,a-2), To 370 BHI3O-
BeT MOsiBJeHHEe IMOLBEeMHOH CHJIbl, HalpaBJieHHOH BHH3, H

MoMeHT ee OyJeT KaOpHPYIOILIUM.
a-zr;éf)_

Puc. 99. Mi3aMeHeHne MOMeHTa TOpPHU30HTAJBHOIO OliepeHHS B 3a-
BHCHMOCTH OT YIJla aTaKH M YIja OTKJOHEHHS DYJs BBICOTHI

Korna yroa araku crabunnsaTtopa MOJOXKHTEJNbHBIH, TO
TNpH HEHTpaA/bHOM INOJIOKEHHH Ppyasg BblcoTel (puc. 99,6)
nogbeMHasi cujia OyneT HampaBJeHa BBEePX U MOMeHT ee Oy-
NeT MUKHPYIOWKUM. Eciu JeTUHK OTKJOHMT pPYJab BHICOTH
BHH3 (puc. 99,6-1), TO 3TO BHI30OBET YBEJHUYEHHE MOIBEMHOH
CHJIBl U ee TUKUPYIOllero MoMeHTa. EcJ/IH xKe JIeTUUK OTKJIOHUT
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py/ab Bsepx (puc. 99,6-2), To 3TO BHI30BET YMEHbLIEHHE TOLb-
eMHOH CHJIBI # [1a¥Ke MOMKET MU3MEeHUTh ee HanpaBJeHue H Ha-
npaBJieHHe ee MOMeHTa — Ha oOpaTHoe.

Korpa yron araku craGuiausaTopa OTPHUNATENbHBIH, TO
Npu HeATPAIbHOM MOJIOXKEHHH Pysas BbIcOTH  (puc. 99,8)
noabeMHasi cujga Oyfer HamnpaB/JdeHa BHH3 H MOMEHT ee
O6yner kabpupyouuM. Eciu eTydx OTKJIOHUT PYJb BBHICOTH
BHU3 (puc. 99,6-1), To 3TO BHI3OBET YMEHbUIEHHE TTOAbEMHON
CHJIBI ¥ Ja)ke MOXKET U3MEHUThL ee HampaBJ/eHHe (U ee MO-
MeHTa) Ha obparHoe. EciiM e JIeTUMK OTKJIOHUT PYJb BHI-
coTel BBepX (puc. 99,6-2), To 3T0 BHIBOBET yBeJHUYeHHE OT-
pHLaTeJbHOH TOXBEMHON CHJIB U ee Kabpupyiouero Mo-
MeHTa.

Takum o6pasoM, OTKJIOHSA PyJb BBICOTHI, JETUHK MO-
JKEeT U3MEHATh BeJHUHHY M HanpaBJ/eHHe NOMXbeMHOH CHJBI
rOpU30HTAJIbHOTO ONEPEeHHs, a TeM CaMbIM — BeJHUUHY H
HanpasJjeHue ee MoMeHTa. CJefoBaTelbHO, € IOMOLIBIO
PYJss BBICOTB! JIETUMK MOXKET YPaBHOBECHTb MOMEHT KphlIa
(1 opyrue npoaoJibHbEIE MOMEHTHI, eCJH OHH HMEIOTCs), T. €.
MOXeT c03JaTh NPONOJbHOE PaBHOBECHE CaMOJETa.

§ 78. BIMAHHE MOMEHTOB CHJIOBOM YCTAHOBKH
HA NPOJOJIbHOE PABHOBECHE

Pa6oraomas cuioBpass yctraHoBKa BHHTOBOTO CaMOJeTa
JlaeT MPOJO0JbHBIA MOMEHT CHJIBI TATH M, KpOMe TOro, mpo-
JOJIbHBIE MOMEHT OT H3MEeHeHHUs NOIbeMHOH CHUJbl TOpHU-
30HTAJILHOTO OTEPEeHHsT B pe3yabTaTe AeHCTBUS Ha Hero
cTpyu BuHTa. [loaToMy, ecau B moJieTe caMoJieT HaXOMHJCS
B NPOJOJbHOM PaBHOBECHH, TO MpPH BbLKAIOYEHUU [BUTATENS]
OHO Oynmer HapylIeHO BCJeLCTBHE MCUe3HOBEHHS YKa3aHHBIX
MoMeHTOB. Eciu e camoser 6bl1 B paBHOBECHM Ha IJa-
HUPOBaHHUH, TO TIPH BKJIOUEHHH JBHTaTesNss OHO OyJaeT Ha-
pyLIEHO BCJeACTBHE TOSIBJIEHHS YKa3aHHBbIX MOMEHTOB.

Cusa TerM jJaer MPOJOJbHBIH MOMEHT, KOrla Hanpas-
JIeHHe OCH BHUHTA NMPOXOJUT BHE LEHTpa TAXKECTH caMoJjera,
T. e. KOT[la UMeeTcss neueHtpanus taru (puc. 100,a).
Ecnu nHanmpaBseHue CHJIBI TATH TPOXOJUT BhILIE ILT., Je-
LeHTpauus HasblBaercd BepXHEH, eciad HUKE —HH K-
He . B nepBoM ciyuae MOMEHT CHMJbl TATH OyIeT NHKH-
PYIOILUM, BO BTOPOM — KaOpPHUPYIOLIHM.

JeficTBue cTpyu BHHTaA Ha ornepeHHe 06oJiee CJIOKHO.

[TycTs camoger maaHuUpyeT M Ha €ro TOPUSOHTAJBHOE

196



onepenre dHaberaer NMOTOK CO CKOPOCThIO V Imom yrjoM aTa-
ki o (puc. 100,6), B pe3yabrare uero ofepeHHe pas3BUBaeT
MOIBEMHYIO cully Yro. Ilpn BRIIOUEHMH ABHTATENT K CKOPO-
ctu V poGapasierca CKOPOCTb CTPYH BHHTA M NOJYYAETCS
pe3yJbTHpYIOLIAad CKOPOCTh Vi, pHUeM TOTOK HaGeraer
Ha OIlepeHHe [OJL MEHbUIHM YIJOM aTaku d; (Tak Kak CTpys
BHHTA yBeJHuUMBaeT CKOC TOTOKa Yy XBocra). Bceiaencrtsue

Puc. 100. Buusinue cHIOBOH YCTAHOBKH HA NPOJOJbHOE PaBHO-
BecHe caMmoJsieTa NpH BepXHell M HWKHeH JemeHTpaluH TATH
U feficTBHe CTPYH BHHTa Ha FOPH30OHTa/IbHOE ONepeHHe

yBEJIUUEHHS CKOPOCTH MOJIbEMHAs CH/JIa OTepeHus MOJKHA
BO3pacTH, a BCJEJCTBHE YMEHbLIEHWS yIJaa araky A0JKHa
YMEHBIIUTLCS; B MTOTe OHa 3aMeTHO He H3MeHHTCS, T. e.
nelicTBHe CTPYH BHHTA 3aMETHO HE HApPYUIUT DaBHOBECHS
caModJsiera.

Brimre paccvarpuBascs cayual, Korja nogbeMmHasi cujia
OnepeHUs] HampaBJeHa BBEepX M, CAeJ0BaTebHO, JaeT IH-
kupyiomu#i Mmomedt. Ho coBpeMenHble caMoJersl, Kak mpa-
BHJIO, HMEIOT NMEePefHIO LEeHTPOBKY, a NMpH NepPemHUX IeHT-
poBKax I.T. caMmoJ/era OObLIUHO HAXOMUTC BIepPemH ILXI.
Kpblla ¥ MO3TOMY KPbL10 JaeT MUKHUPYIOLWIHH MOMEHT, cJje-
JI0BaTeJbHO, ONEPeHHe MOJXKHO HaBaTh KaOpHPYIOLHH MoO-
MeHT. MHBIMH cJjloBaMH, omepeHHe LOJ:KHO OBITh Harpy-
JKEHO CBEpXy, T. e. MOJIbeMHAf CHJa ONEepPeHHA H ero yroJa
aTak{ NOJKHBI ObITh OTpuulaTedpuniMu (puc. 100,6, crpa-
Ba).

Ilycts B 3TOM cirydae ckopocTh V onsiTb COOTBETCTBYET
njanupoBanyio. IIpu BK/AIOUEHMH ABUTaTesist CTPYysl BHHTA
yBeJIMYUT CKOPOCTh TIOTOKA Y XBOCTA M CKOPOCTb cramer Vi,
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npuyeM BCAEACTBHe YBeJHUEHHsS] CKOCa MOTOKa YroJ aTakH
81eCh UMCJEHHO He YMeHBUIUTCs, a yBesuuutcest (ai>a). B
pesy/bTaTe YBeJHYEHUs] CKOPOCTH H yrJja aTakd IoJbeMHasg
cuaa Y, Bo3pacTeT (IOKasaHQ MYHKTHPOM); CJAelOBaTelb-
HO, KaGpUpYIOUWUA MOMEHT ONEpPeHHs 3aMeTHO YBeJIHUHTCH.

Hrak, B 6GOJbIIHHCTBe CJydaeB [eHCTBHe CTPYH BHHTA
Ha olepeHHe cosgaeT KabOpUPYIOLIUH MOMEHT.

PaccMOTpHUM Teneph COBMECTHOE BJHsSHHe OOOHX OIH-
CaHHBIX MPONOJLHLIX MOMEHTOB Ha TIPOA0JbLHOE PaBHOBECHE
camoJera.

[Ipu 3HauuTeNbHOH BepXHeHd NeUEHTPAUUU TATH TIOCHAEH-
HaAS naer OGOJbUION MUKHPYIOLWHHA MOMEHT, KOTODPBIH mepeBe-
cuT Kabpupywouiui MOMeHT OT AeHCTBHS CTPYH BHHTa Ha
onepenye. [losToMy npHu BKJIOUEHHH ABUTATead caMoJieT
fymer CTPeMHUTbCS YMEHbUIMTh yros artaku. ILias nmporTuso-
JefiCTBASL 3TOMY HANo CO3MaTb PYJeM BBHICOTH K0GaBOUHEIR
Kabpupyoowuid MOMEHT, T. €. B3ATb PYUYKY YNpaBJeHHS Ha
cebs ¥ Tak [JepxkKaThb ee BO BpeMsl BCEro noJjera Ha [JaHHOM
pexkuMe. [lpu BBIKJIIOUEHHH HABHUTATe/sT NUKUPYIOUIHA Mo-
MEHT OT TATH BHHTA M KaOGpUPYIOWMH OT AeHCTBUS CTPYH
BUHTa Ha OllepeHHe HCUe3HYT, HO No6aBouHbIH Kabpupyio-
MM MOMEHT PYJisl BBICOTBHI OCTAHETCs M MOJA AeficTBHEM ero
caMoJieT YBEJHYHT YroJl aTaku (ecau JeTUUK CBOeBpeMeH-
HO He facT pyuky or cebs1). [Ipn BHesamHOM MCUe3HOBEHUH
CHJBLl TArH (OTKase ABHTaTe/sI), 0COOEHHO Ha noabeMe, Ta-
Kaa own6Ka JeTyuka (3amasiablBaHue) MOXKeET MOBECTH K
CBa/JIMBAHHUIO CaMoJieTa Ha KphLJIO.

Ilpu HuKHeH [eUeHTpauUM TSITH MOCJAefHsSs HaeT Ka-
6pupyouuit MOMEHT, a TaK KaK MOMEHT OT [JeHCTBHS CTPYH
BHHTA Ha ONlepeHHe TOKe KabpUPYIOUUH, TO B CyMMe NOJY-
yaercs 6GosblioH KaGpupymomuid MoMeHT. CJenoBaTesbHo,
TIPH BKJIOYEHHH JBUraTessl camoJieT OYIeT CTPeMHThCS pes-
KO YBEeJHUYUTh Yros aTakd. [loaToMy A/s1 ypaBHOBEIIHBAaHHUS
atoro KabGpupymollero MOMEHTa . JeTUHK JOJI)KeH CO31aTh
MAKUPYIOWHH MOMEHT, NaB pPYUKy ynpaBJeHus or cebi, H
TaK dep:KaTh ee B TEUCHHe BCEro noJjera Ha JAHHOM peXKH-
Me, YTO, €CTEeCTBEHHO, NOTPebYyeT OT JeTudka HeKOTOPOro
HenpepbiBHOTO ycuausi. Ilpu BblIKIOUeHHH ABUTaTenss Kab-
PUPYIOLIUH MOMEHT HCUE3HET, NMUKUDPYIOWHUH Ke MOMEHT py-
Jisl BBICOTBl OCTAHETCSI M NOJ [AeHCTBHEeM ero caMmoJeT Te-
peder Ha NJaHUpPOBaHHUE.

Taxum o6GpasoM, MoBeleHHe caMoJieTa NMPH HUXKHEH Ie-
IeHTPALUM TArd 06paTHO NMOBEJEHHIO NMPH BePXHEH J1eLeHT-
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pauuu u GoJiee BHIOOHO AJIS1 JeTuuka (B cjyuae OTKasa
IBUraTesst CaMoJieT caM NCPEeXOAUT Ha NIaHHpOBaHHUE).

§ 79. MTONMEPEYHOE PABHOBECHE CAMOJIETA.
BJIMSAHUE PEAKUHWH BPAILEHUS BHHTA
HA NMOMNEPEYHOE PABHOBECHE

[TomepeuyHbM pPaBHOBECHEM caMoJerTa
Ha3bIBAaeTCsl TAaKoe €ro COCTOSIHHe, KOTja JeicTByloulde Ha
caMoJieT CHJIBI He BhI3bIBAIOT BpallleHHs caMoJieTa BOKPYT
npoxosbHO# ocu x (cM. puc. 90). [Ins nomepeyHoro paBHO-
BeCHsl B NMPSIMOJHHEeHHOM moJsieTe HeOOXOOHMO paBHOBECHe
KPEHSIIUX MOMEHTOB, T. €. YToObl CyMMa MOMEHTOB OTHO-
CUTEJbHO OCH X Oblja paBHa HYJIO:

M, =0.

Y BHHTOBOINO camoJjieTa HeT a’poAHHAMUYECKOH cHUMMeT-
pun. IlpoucxoguT 3To OTTOrO, YTO B MOJIeTe NOI BJHSHUEM
paboThl CHJIOBOH YCTAHOBKH BO3HMKAET KPEHSIUUH MOMEHT,
KOTOpbI# TPUXONUTCS ypaBHOBelIWBaTh. PaccMoTpuM yxka-
3aHHOe BJIHSIHHEe CHJIOBOH YCTaHOBKH.

Bausnne peakuuu BpalleHuss BUHTA HAa MonepeyHoe pas-
HoBecue. Cujia TSITH ONHOBHUHTOBOI'O CaMoJieTa JIE€XUT B
IJIOCKOCTH CUMMETPHHU H, CJeloBaTesJbHO, He HapyllaeTr mo-
nepeyHoro pasHoBecus. Ho BcsexcTBHe BpallleHUA BHHTA
CcaMoJIeT HaXOAMTCS NoJ HAeHCTBHEM KpeHslero MOMEHTa,
HanpaBJeHHOT0 B CTOPOHY, oOpaTHYl0 BpalleHHI0 BHHTA;
3TOT MOMEHT HasblBaeTcsi pPEeaKTHBHBIM, UIH peakx-
nuet BpameHuss BHHTA — Mpeax (puc. 101). Ilpu
BpalleHHMH BHHTA €ro JomacTH, OKashiBas [daBJeHHe Ha BO3-
IyX, cCaMy HCIBITHIBAIOT CO CTOPOHBI NOCJAEAHEro Takoe ¥XKe
BO3/lefiCTBHE, KOTOPOEe MOXKHO MpeJACTaBUThb B BHIE Peak-
THBHOH mapbl cHJ. Tax Kak BUHT KOHCTDYKTHBHO CBSI3aH C
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Puc. 101. PeakTHBHHE MOMEHT BHEY!A M YPABHOBEUIHBAHHE €ro:
@ — nyTeM OTKJOHEeHHS 3JePOHOB; 6 — NMYTEM YBeJUYEHHS YyrJia
YCTaHOBKH OJHOTO H3 MOJYKPHIIbEB
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caMoOJIeTOM, TO DeaKTHBHBIH MOMEHT, TlepefaBasicb uepes
IBUTaTe b Ha CaMoOJeT, 3aCTaBJseT ero KPeHUThCS B CTOPO-
HYy, 06paTHyio BpalleHuio BunTa. CieloBaTenbHO, IPU BHHTE
npaBoro BpamleHua (Kax Ha Halleil cxeMe) Moa AeHCTBHEM
peakTHBHOTO MOMEHTa BHHTa caMoJeT OyIeT HMeTb CTpeM-
JIeHHe KPeHHThCS Ha JeBOe KphlJIo, a PH BHHTE JeBOoro Bpa-
LIEHUST — Ha TIpaBoe KphLJIo.

Peaxuuio BpallleHust BHHT2 MOMKHO YPaBHOBECUThb NyTeM
OTKJIOHeHUst 3JepoHoB (puc. 101,a). B namem npumepe, ony-
CTUB JIeBblH M- MOMHSB NpaBbli 3JepOH, MOXKHO JOGHThCS
paBHOBecusl. DTOT crnocob ObLI NMpeKae HEXOPOLUI TeM, UTO
JeTYUKY B IlOJIeTe BCE BPeMsI NPHXOJAUJIOCH NPHJIAraTh yCH-
Jue, utoObl AepPKaTh 3JePOHbl OTKJIOHeHHbIMH. Temepb 3TO
yCHJIHe HHOTJa YCTPaHSIOT NPM MOMOILM TpUMMepa, ycTa-
HABJAHBAEMOTO Ha OTHOM U3 3JepOHOB (0 TpUMMepe ckasa-
Ho B § 84).

Ipyroit crnoco6 ypaBHOBEIIMBAHHS PeakTHBHOTO MOMeEH-
Ta BUHTA COCTOUT B TOM, YTO YTOJ YCTAHOBKH TOTO [10]Y-
KpBlJa, Ha KOTOPOE CaMoJeT KPEeHUTCHA, AeaaloT 4yTh 60Jb-
we, HanpuMep Ha 0,5° BciencTBMe 3TOro Ha BCeX peUMax
moJieTa yroJ aTaky 3TONO NOJyKpelIa Oyaer a -+ Aa (B Ha-
weM npumepe Aa =0°5); caenoBaTeabHo, 6yneT GoJblie H
ero mofbeMHas CHjia. 3a CUeT PasHHUIILI B BeJUUHHE NOLbEN -
HBIX CHJ TNOJYKPbLIbeB 06pasyercs MOMEHT OTHOCHTEJNLHO
OCH X, KOTOPBIH M YpaBHOBEUIMBAeT peaklUUI0 BpalleHHs
BuHTa. Ha nsaHupoBaHuu, KOrga peakuuu BpallleHUs BHH-
Ta HeT, CaMOJIeT, eCTeCTBEHHO, BaTHTCs Ha TO KPBLIO, Yro.d
YCTaHOBKH KOTOPOT'O MeHblIe, H JIETUHKY MPHUXOAUTCS ypaB-
HOBEIIHBAThL CaMO.IET 3JePOHaMH.

§ 80. IYTEBOE PABHOBECHE CAMOJIETA.
BJIMAHHE CTPYH BHHTA HA NYTEBOE PABHOBECHE

[IyreBpiM paBHOBeCHEM CcaMOJeTa Hasbl-
BaeTcsl TaKoe ero COCTOsHHe, KOrja AeHCTBYIOLIHE Ha caMo-
JIeT CHJIBl He BBI3BIBAIOT BpallleHHs caMoJieTa BOKPYT HOp-
MaJgabHO# ocu y (cM. puc. 90). 1A nmyTeBOro paBHOBeCHS
HeoOXOIMMO paBHOBeCHe 3aBOPAUYHBAIOUIUX MOMEHTOB, T. €.
yTOGBl CyMMa MOMEHTOB OTHOCHTEJIbHO ocH y Oblia paBHa

HYJIIO:
IM, =0.
3pmech caemyer onsATh CKasaTb, YTO y caMoJeTa mnyTe-
BOe paBHOBecHe caMmo coboll He cosfgaercs. [TpoucXoauT 310
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OTTOTO, YTO B IOJEeTe MoJ BJUsIHHeM paboThl CHJIOBOH Yyc-
TAHOBKH BO3HHKAaeT 3aBOpauMBalOIM# MOMEHT, KOTOpHIH
MPUXOAUTCSA YPaBHOBEUIMBATL NMyTeM HapylIeHHs aspojHHa-
MHYeCKOH CHUMMeTpHM caMoJsera. Ha niaHnpoBaHUH Hapy-
IeHHasi cUMMerpus naeT cebs 3HaTb, U JETUUKY MPUXOLUT-
Cs Cco3laBaTh yYPaBHOBEIUHBAIOUIUH MOMEHT.

BausiHue cTpyu BMHTA Ha MyTeBoe paBHoBecHe, B moJjere
caMoJieT MMeeT TeHJIEHIMIO 3aBOPaudBaTbh B CTOPOHY, 006-
paTHyIO BpalleHHIO BHHTA (T. €. ¢ BUHTOM TNpaBoro Bpalle-
HHS caMoJieT CTPeMHTCA 3aBOpauUBaTh BJEBO).

[TpuuynHa BOSHHKHOBEHHST 3aBOpauMBAlOILEr0 MOMEHTa
3aKJ0uaercs B TOM, UTO BO3JAYUIHAg CTPYs, oTOpachiBae-
Mast BAHTOM M 3aKpyuMBaemasi NocJeJHHM B CTOPOHY Bpa-
IIeHHs, BCTPeuaeT Ha CBOEM NYTH BEPTUKAJbHOE ONEepeHHe
M, OKasblBast Ha Hero jJasJjeHde (puc. 102), cosnaer saBopa-
YHBAIOUIMH MOMEHT CHJIBl Z,,. Taxk Kak BepTHKaJbHOE oIle-
peHHe BCErJa Pacro.0¥KeHo Bbillle ocH (io3essizka, TO TpH

BELITIUKAST6HIE
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Puc. 102. Bo3sHHKHOBEHHe 3aBOpPAauYHUBAIONIEr0 MOMeEHTA

BCJIEACTBHE [eHcTBUS Bpamiaromefics CTPyH BHUHTA Ha

BEpTHKaJbHOE ONepeHHe: a—BHHTA MpPaBOrO BPALLEHHUS;
6 — BUHTA JIeBOTO BpallleHHsI

BHHTE NMPaBOro BPalleHUA, Koraa CTPys Bpamlaercs BIPaBo,
JaBjieHHe HCNBITHIBAET JeBas cTOpOHa onepeHus (puc. 102,a)
¥ caMoJieT CTPEMHTCH 3aBepHYTh BJIEBO.

[Tpu BUHTE JeBOro BpalleHHss HaBjeHHe GyneT Ha npa-
ByI0 cTOpoHy onepenusi (puc. 102,6) u camoser Gygmer 3a-
BOpAYMUBATh BIPaBO.

YpaBHOBecHTh YKa3aHHBIH 3aBOpauMBaIOUIMi  MOMEHT
MOXKHO TNpPH TIOMOLLH pPyJsi HaNpaBJeHHS, OTKJIOHSS ero B
CTOpPOHY, 06paTHYIO TOH, B KOTOPYIO CaMOJIeT CTPeMUTCS 3a-
BopauuBath (puc. 103). Bepruxanbroe onepenne paGoraer
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aHaJIOTHYHO TOPH30HTAJNLHOMY ONEPEHHUI0, [TOITOMY INpH OT-
KJOHEHHH pYJaA HanpaBJeHus BepTUKAJbHOE oOrepeHne
oKaxKercss mojJ HefCTBHEM a’pOAMHAMHUECKOH CHAbl Z, 4,
MOMEHT KOTOpOH OyIeT CTpeMHTbCsS MOBEPHYTh CaMoJeT BO-
KpYT OCH Y B CTOPOHY, 06paTHYIO TOH, B KOTOPYIO Hampas-

Puc. 103. ¥YpaBHoBewnBaHue 3aBopa-

UHBAIOLIET0  MOMEHTa  OTKJIOHEHHeM

pyJs HampasJjieHus (Np¥ BUHTE MPaBOTO
BpalleHus)

JeH MOMEHT OT JAefcTBHA CTpyu BuHTa. ONHAKO TPH 3TOM
crocobe seTUUK GyIer HCHBLITHIBATb HellpepblBHOE OdaBJCHUE
Ha nepmaJb. [103TOMY yacTo mpHMeHsIOT TpPUMMep Ha pyJe
HalnpaBJ/leHHs, NO3BOJISIIOLIUH YCTPaHUTh [aBJCHHE.

HWuorna npuMmensitor 6oJiee MpocTOfl KOMIeHCATOp, npel-
crasagiowui coboft HeOOJBIIYIO MAACTHHKY M3 aJIOMHHHSA,
KOTOPYIO TNPHKJENBIBAIOT K 060AY pyJs HanpaBjieHHA (B
IIJIOCKOCTH PYJsi) H OTTHOAal0T HEeMHOro B CTOPOHY, o6par-
HYI0 HYXXHOMY OTKJOHEHHIO pyas. B mpaxTuxe Takywo mia-
CTHHKY HasbiBaloT 6asaHCHPOBOUYHON, OAHAKO TaKoe Ha3Ba-
HMe HeJb3st NpHU3HATh npaBuAabHbIM. CaMoJser HajgaHcupyer-
CA He 3TOH MJIACTHHKOH, a pyJeM HanpaBJeHHs, MJACTHHKA
XKe (KaK ¥ TPUMMep) UI'paeT po/b KOMIIEHCATopa, ypaBHO-
BeIIMBAIOUIEro UIapHUpPHbIH MomeHT pyJas. Ilostomy mpa-
BUJIbHO OyJeT HasblBaTh €6 KOMMOEHCHUPYHOIl el TJ3a-
CTHHKO H.
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§ 81. OBLLEE NMOHATHE OB YITPABJIAEMOCTH CAMOJIETA

IIpennosoXuM, UTo CaMoJeT JETUT NMPSIMOJHHERHO C 110~
CTOSIHHOH CKOPOCTbIO. DTO O3HAauaeT, UTO JAeHCTBYIONIHe Ha
caMoJleT CHJIBI U MX MOMEHTHl HaxodsiTcad B paBHoBecuu. Ho
IOMYCTHM, YTO JIETYHK OTKJOHHJ OOHH H3 pyJed GoJblie,
yeM OH OBLJI OTKJIOHEH paHblle, H, CJAeJ0BaTeJbHO, H3MEHHI
BEJIMUHHY OeHCTBYIOLIEeH HA PYJb a3pOAHHAMHUECKOH CHJIH
H ee MoMmeHTa. PaBHoBecue Oyxer HapyUIeHO ¥ caMoJieT
HayHeT NMOBOPAYUBAThbCs B CTOPOHY GoJjbliero MoMenrta. OT-
cloa 3akJIouaeM, YTO, U3MEHSIT MOMEHTBI CHJI, HeHCTBYIO-
IIHX Ha PYJU CaMoJsieTa, MOXKHO H3MEHSITh TOJIOKEHHEe paB-
HOBecHs, T. e. 35TH MOMEHTBl MOXHO HCIOJIb30BaTb MAJs YI-
PaBJIEHHS CAMOJIETOM.

Takum o6pasoM, ympaBJafeMOCTLIO CaMOJETa
Ha3bIBAeTCsl ero CIOCOOHOCTb HU3MEHSITh NOJIOXKEeHHe PaBHO-
BECHd N0 BoJe JeTuHKa,

§ 82. MPOJOJIbHAA YNPABJISEMOCTL CAMOJIETA.
HNENCTBHE PYJISt BbICOTHL. BAIAHCHPOBOYHASI KPHBAY.
CTENEHDb YNPABJIAEMOCTH

[IpononbHON ynmpaBasieMOCTbIO CaMoOJeTa
Ha3bIBAeTCA ero CHOCOGHOCTh NMOA HeACTBHEM DY/ BbICOTHI
HU3MEHAITb YTroJl aTaku Kpblia (pexuM IoJera) [0 Keqa-
HUIO JIeTUHKaA.

ATo BHAHO M3 CJAELVIOLLETO.

Js npoRo/sibHOTO paBHOBECHS B NMPAMOJNHHEHHOM NoJe-
Te HeoOXONMMO PaBHOBECHe MNPOMOJbHHIX MOMeHTOB. Ho
TloJIeT MOXKeT OBbITh OCYLIEeCTBJIGH NPH PasHbIX yrJaax ara-
KH (Ha pasHbIX CKOPOCTAX), H €CJIH HAa ONHOM YTJe aTaku 6y-
JeT paBHOBECHE MOMEHTOB, TO Ha APYTHX yriaX aTaky pas-
HOBECHe CaMO He TMOJIYYHTCS, NOCKOJNbKY NMPH W3MEHEHHH yT-
Jla aTakd H3MEHSIOTCS MOMEHTHl yacTeH camoJieTa, caMoe
rMaBHOe — Kpblaa. OueBHIHO, JeTUHKY HEOGXOMHMO TpPUBO-
JUTb MOMEHTHI B PaBHOBeCHe MpPH BCeX HYXKHBIX yriax ara-
KH (Ha BCex pexuMax IoJera), NpPH BCeX H3MeHeHHSX
LEHTPOBKM M Ha BCeX peXXuMax pabGoThl CUJIOBOH YyCTaHOB-
Kd. [l 3TOro JeTunmk HNOJIKEH HMeTb BO3MOXKHOCTb H3Me-
HATb BEJIHUMHY HEKOTOPBIX MOMEHTOB, T. €. YIDaBJ/siTh Ca-
MOJIETOM.

W3MeHATH NpOXOJbHEIE MOMEHTH MOXKHO Pas3JH4HBIMH
crnoco6aMu.
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MoxHo, Hampumep, nepemeliath I.T. caMoJeTa, INepe-
nBuras B (prosessKe HEKOTOPBIH Tpys, Toraa miaeud G6YLyT
H3MEHSIThCS, CJe0BaTeNbHO, GYAYT H3MEHSIThCS H MOMEH-
Thl cuil. [Tomo6HO 3TOMY TOCTynaju Ha sape aBHANUH IPHU
nmoJeTax na OaJaHCHPHBIX NJaHepax: BUCS Ha PYKax U Te-
peMeiliast I[.T. CBOEro Tesa, IJIAHEPHUCT TeM CaMbIM NepeMe-
maJ H I.T. IJaHepa, Ioayyas TaKMM NyTeM Ha pasHbIX
yrJyiax aTaku paBHoBecHe (6ajaHC) MOMEHTOB.

B coBpeMeHHBIX caMmoJ/eTax JeTUUK H3MEHSeT TNPOJOJIb-
Hble MOMEHTHl M NMPHUBOAUT HX B paBHOBeCHe NpPH TOMOIIH
pyJIst BLICOTHI.

CaenoBaresibHO, yINpaBJAsseMB M Oymer camoJer,
Ha KOTOPOM NyTeM OTKJIOHEHHS PYJs BLICOTHI JETYHK MO-
*eT OCYIIecTBUTh TOJeT Ha JI0O0M yrJje aTakd — Ha JIO-
60oM KesaeMoM pexHuMe.

Heiictene pyas BbicoThl. CxeMa ynpaBjieHHusl pyJeM Bbi-
coTel nmokasaHa Ha puc. 104. Ecau pysab cTout HeATpasbHO

Hedmpanrsno

geb? -

Ho =
=27 Helmpansy

Puc. 104. Cxema ynpaBieHusi pyJeM BHICOTHL

H pyuYKy pYJeBOro ynpaBjeHus naeMm oT cebs, TO pyJapb OT-
KJIOHSIeTCSl BHU3, a ecau OepeMm pyuky Ha cebs, pyJab OT-
KJoHsieTcsl BBepX. JleficTBHe pyJst BLICOTBI, BbLI3LIBAOLIee
MU3MeHeHHe yTJa aTaku Kpblla, OYeHb MPOCTO, eCy He YuH-
THIBATh BJAHSHHUSI CTabuausaropa.

Ilycts yrom araku crabusausartopa o =0 U pyab BbI-
coTel cTOUT HefitpaabHo (puc. 105,a). CuaegosaresbHo,
noabeMHasi Cusna onepeHHss paBHa Hy.Jw0. Eciu naeM pyu-
Ky ynpaBJjeHus oT cebs (puc. 105,6), To BOSHUKAET MOJb-
eMHasl CHJa OnepeHusl, HalpaBJeHHas BBepX, MOMEHT ee
Oyner NUKUPYIOUIMM, H CaMo/JeT HauyHeT [OBOPayuBAThCA
BOKPYT NONEpeyHoll OCH, yMeHblLIast VroJ arakd. Ecuau, Ha-
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o6opor, 6epeM pyuky Ha cebsi (puc. 105,6), Bo3HHKaeT N0Ab-
eMHas CHJia OnmepeHHs, HalpaBJieHHass BHH3, MOMeHT ee 0y-
JeT KaGpupYIOUIMM, H CaMoJeT HAYHET yBeJHYMBaTb YIOJ
aTaku.

banancuposoynas kpupasi. Pacuer nmponoJpbHOr0 ympas-
JIEHH COCTOHUT B TOM, UTO OmnpenessiioT: 1) Q0oCTaTOYHO JH
BO3MOXKHBIX OTKJOHEHHH DYJist BbICOTHI [Jisi TOJYYEHHS paB-

s . 7 a
X YT, UT,
B i~ 7130 g tgjﬁ'— v o=l
v \ \! % ) - v ,! —

Puc. 105. MeiicTBue pyJas BHICOTH B MoJeTe

HOBECH7 MOMEHTOB {IPH BCeX HeoGXOMHUMBIX IJIs MoJieTa YrI-
Jlax aTakd — OT YIJla aTaKH HYJeBOH NONbeMHOH CHJIbI Og
(IpM THKHPOBAHMH) OO KPUTHUECKOTO Yyrjaa aTaKH Okpur
(mpu mocamke); 2) HAacKoOJbKO JOJKEH ObITh OTKJIOHEH
PYJb BBICOTHl Ha TOM HJH HHOM YTJle aTakH.

BrisicneHnue 3(Q}eKTHBHOCTH DYJisd BBICOTHl JeJjiaeTcs Mmy-
TeM HCIbITaHUsI MOJEJH NaHHOrO caMoJjieTa B aspofHHa-
MHYecKoi TpyGe W TeoOpeTHUeCKUM MyTeM, a TakXKe NpH JeT-
HBIX MCTBITAHUAX caMoJjeTa. Ha ocHOBaHMM HCTBITAHHE H
pacueToB CTPOSAT Tak HasbiBaeMylo 6ajlaHCUPOBOYHYIO KpH-
BYIO, XapaKTepHU3YIOLIYI0O NaHHBIH caMoJieT B OTHOUIEHUH YII-
PaBJAeMOCTH U YCTOHUYHBOCTH.

BamancupoBOUYHOH KpHUBOH HasbBaercs Trpa-
¢ux (puc. 106), nokasplBalOWUA 3aBUCUMOCTb YIJa OTKJO-
HEeHhsl DPYJsl BBICOTHI O OT yrJia aTaku « (HJH OT CKOpPO-
cra V), 1. e. or pexuma noJsera. banancupoBounas xpuBag
MoxKeT OBITb NMOCTPOEHA [/ TJIAHUPOBAHUSA M AJs TOPU30H-
TaJbHOrO MOJIeTa.

[Tonb3oBaThcss KPHBOH oveHb Jierko. Hampumep, Hamo
y3HaTh, Kyfa M HA KakKOH yroaq JoJiKeH OBbITb OTK/JIOHEH
py/ib  BBICOTBI npu  UeHTpoBKe 30% u mpu yriae araku
a==14° Jlasg 3TOro U3 TOUKH, TOMEUYEHHO# 3THUM YIJOM,
BOCCTAHABJMBAEM TEPNEeHIHKY/ISP N0 TepeceueHus C KPH-
BO#, OTKyIa OMYyCKaeM TepleHAUKYJsp Ha OoCb OpAMHAT,
rjie 4 yutaeM BeJMUMHY YIrJla OTKJIOHEHHST pYyJasi BbICOTHI:
0 =—4° na cebs, T. e. BBEpX.

Yroq arakd, npd KOTOpoM camoJjieTr OaJjaHcHpyercs
(ypaBHOBelIWBaeTcs) NP HEHTPANbHOM IOJOXKEHHH pYJs
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Puc. 106. banancupoBouHast KpuBasi (IIpH pasHHIX
LleHTPOBKAX)

BicoTht (8 =0), HasbiBaercs 6GaJaHCHPOBOUYHB M.
Ha npuBeneHHoM npuMepe agguan = 0°.

Hasi cyxKpeHnss o6 ynpaB/sieMOCTH HaAHHOTO caMoJieTa
CMOTPHUM, KaKoe NOJIO¥KeHHe HOJIKeH 3aHUMaTh PYJb BHICO-
Thl TIPU o U Clgpur . ECJIU NPH do (IPU MUKHPOBAHHH) OTKJIO-
HeHHe pYJs BBICOTH He npeBbiuiaer --15° a mpu dypur (NPH
nocasnke) He mpesbiliaer — 15° To, caeqoBaTesbHO, ynpas-
JsgemMocTb AocTaTtoyHa. UTo Ke cuHTaTh 3a Mepy (CTemeHb)
yIpaBJsieMOCTU?

Crenenp ynpasasemoctu. I1pennosoxum, 4to pynab BHI-
coTel oTkJoHeH Ha 1°. Ilpu 3ToM camoJ/ieT moBepHeTcA BO-
KPYTr OCH 2 ¥ H3MEHHUT YroJ aTak{ Ha HeKOTOPOe UHCJIO Tpa-
AycoB a’. DTy BEJMUMHY M NPUHHMAIOT 3a CTelleHb YIIpas-
J151eMOCTH.

Y xopolux CcaMoJIeTOB CTelleHb YIPaBJsSeMOCTH CO-
craBjser oT 1,5 10 2, T. e. IPH OTKJOHEHHH pyJas Ha 1°
camoser noBopaynBaercs Ha 1,5—2° Crenedb ynpasJseMo-
CTH MeHblLIe eIMHMULI CUATAeTcs HeAOCTAaTOYHOH, a GoJiblie
Tpex — U3JHILIHEH.

CreneHb ynpaBjasseMOCTH 3aBHCHT OT pPasMepoB pyad
BHICOTHl U CTabH/aM3aTopa M, camMoe BaXHOE, OT L@HTPOBKH.
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§ 83. BOIMAHUE LEHTPOBKM CAMOJIETA HA ErO
NMPONOJIbHYIO YIIPABJIAEMOCTDb

OT LEeHTPOBKM 3aBHCUT MOMEHT KpbLIa, CJel0BaTesb.
[0, U3MeHeHHe LEeHTPOBKH MOJXKHO BJAUATb Ha IPOAOJbHOE
)aBHOBeCHE, a TeM CaMbiM H Ha TNPOAOJbHYIO YIpaBJse-
10CTb.

Ha puc. 106 mokasaHo mpuMepHOe HU3MeHeHHe IOJOXKe-
Mg 0aqaHCHPOBOYHOH KPHBOH B 3aBUCHMOCTH OT LEHTPOB-
. YUeM e OHO BBI3BAHO?

Ilpu paccMoTpeHMH 3aBUCHMOCTH MOMeEHTa Kpblla OT
1eHTPoBKHU (§ 76) 6blIO BBISICHEHO, UTO MPH Qo MUKHUPYIOMHH
AOMEHT KpblJa TPH PasHbIX IeHTpoBKax oauHakos. Cue-
10BaTeIbHO, TIPH Qo PYJb BHICOTH, Kakasi Obl Hu Ohlja
IeHTPOBKA, HAaJ0 OTK/JOHATb OT cebs Ha OAMH H TOT XKe
ron. Ilosatomy GanaHCHpOBOuUHblE KpHBBIe TpPH pasHbIX
IeHTPOBKaX [OJIXKHBI IlepecekaTbCs B OMHOH TOUKe, COOT-
JeTCTBYIOULEH OTKJIOHEHHIO PYJIST MpPH Q.

B § 76 Guuio mokasano TakiKe, yToO IpH NMEPEAHHX LEHT-
JOBKax MOMEHT KphblJa Ha BceX yryax artaku OyneT HHUKH-
YylowuM, u ueM OoJiee nmepeqHeld OyIer I1EHTPOBKA, TeM
Josbure 6yner MUKHpYIOWKE MoMeHT Kpblia. ClexoBarenb-
10, ec/Id NpH HAJMUYUU OYEHb NepeaHeH LEeHTPOBKH YBeJUUH-
3aeM YroJ aTaku, TO NPHAeTCs YypaBHOBEIIUBATb pyJeM Bbl-
'0Tbl GOJIBIIOH NMUKHPYIOLWMHA MOMEHT, T. e. 6oJbllie 6paThb
)yuky Ha cebs. [TosTomy O6asnaHcHpoBouHast KpuBasg AJS
JueHb mepefHeli HeHTPOBKu (Hanpumep, mas 249 CAX)
inet kpyro BHH3. Kak Buaum, HauboJjiee 3aMeTHO H3MEHSIETCS
JTKJIOHEeHHEe pYJs BbICOTHl Ha €e0s NPH O xpur, T. €. IPH
10camxe. :

CnenoBaTe/ibHO, B CJaydyae OUeHb TepefHeH UEHTPOBKH
PYUKY pyJeBOro ynpasJ/eHHs Hafo IIpH Tocagke BblGHpAThb
Ha ceOs GoJibllle (ueM NMPH MeHee NMEpPeJHHX IlEHTPOBKAX,
nHanpumep 30% u 32%).

Ilpu mepemeleHuy L.T. Ha3ax (ueHTpoBka 35% u GoJb-
we) GasaHCUPOBOYHAS KPUBAS MOHAET BhllUle TOPHU3OHTAJb-
HOM OCH U MOXKET NMOHTH Ha)e C YKJOHOM BBepX (MOKasaHo
nyHkTupoM). [1pu 3amHuX LEeHTPOBKaX caMoJieT HeycToHuuB
u JeficTBHe {DYyJs BbICOTHl, KaK YBUAMM jJaJjblie, GoJee
CJIOKHO. :

Wrtak, ueHTpoBKa CHJIbHO BJIHSIET Ha YIPaBJaseMOCTb
caMoJera, a CJlefoBaTeJbHO, H HA CTeNeHb YNpaBJ/IsieMOCTH.

Herpynso coo®pasuth, UTO NPH OUeHb MepeldHEH LEHT-
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poske (mampumep, 24%) creneHp ympasisieMocTH —Gyaer
MeHbllle, yeM TNpH MeHee mepemgHedr (nampumep, 30%). H
eci B3SIThb LEHTPOBKY CJAHIIKOM IIepelHIol (HanpuMep,
15%), To GamancupoBOUHasi KpUBas NMOHAET KPyTO BHU3 H
CTeleHb YNpaBJseMOCTH OKayKeTCs MeHblle eOUHHIUBI, T. €.
O6yner HemocTaTOYHOH (HampuMep, TNpH OTK/JIOHEHHH PyJd
BbICOTHI Ha cebg Ha 10° camoJier M3MEHUT VYroJa aTakH
tonbko Ha 8°). OtTcioma caenyer, uTo nepednuii npedea
donycrumoelx YEHTPOBOK CAMOAETA OnpedeasieTca e2o0 Yn-
pPaBAAEMOCTOIO (3agHMH Tpefea ONpejessercs yCTOHYH-
BOCTbIO CaMOJIeTa).

Puc. 106 noxaselBaeT elle, 4To NPH PasHHIX LEHTPOBKAX
camoJieT GajlaHCHpyeTCcsl Ha pasHBIX yrjax aTakH, H IpH
oyenb mepeaHeldl LEHTPOBKE 3TOT yroJ MaJ, a NpH 3ajHed—
Goablrofi. Ha mpaxkTHKe KesJaTeabHO, uTOGH camoJier 0a-
JIAHCHPOBAJICST TIPH HEKOTOPOM CpeflHeM yrJe aTaky, Ha Ko-
TOPOM Yallle BCero JerTaeT MAaHHBIH camojeT. JToT OaJal-
CHPOBOYHBIH YroJ atakd OOGBLIYHO COOTBETCTBYET pacueTHOR
L[EHTPOBKE.

B c/iyuae usMeHeHHs] LEeHTPOBKM (B moJjere) JETUHK HO-
OuBaeTcss NMPOJOJLHOTO PaBHOBECHA NMYyTeM OTKJOHEHHUS DY-
JISt BBICOTHI.

§ 84. CIOCOBBI YMEHBMIEHHS JABJIEHHSI HA PYYKY
YNPABJIEHHA.

A3POAHHAMUYECKASI KOMIIEHCALLUA PVYJId BbICOTHL
TPUMMEP

B § 78 ynomunasnoce 06 ycuauu, Koropoe HPHXOAUTCA
NpUJIarath JeTUHKY JJs OTKJOHEeHHs pyJs BhICOTHL. Pac-
CMOTPHUM 3TOT BONpPOC, HUMeIOIIUH O60JblIoe HPaKTHYeckoe
3HaueHue.

IlycTh JE€TUMK A/ U3MEHEHHUs] Yrja aTakd OTKJIOHHJ
pyJab BeICOTHI OT ce6s (puc. 107), rorna Ha pyab Oyner
HefictBOBaTL aspoanHamuueckas cujaa Yps, KoTopad co-
3JaeT OTHOCHTEJBHO OCH BpalleHusi (LIapHUpa) pyJsi Mo-
MEHT, HasblBaeMbli W apHUpPHBIM MoMeHTOM. [log
neficTBUEM 3TOTO MOMEHTa PYJb BBICOTH OYIeT CTPeMUTbCH
3aHsITh TOJ0XKeHne Ge3 HArpyskH, H, uToOBl He JONYCTHUTH
3TOTO, JIETYMK MNOJKEH MPHUJIOKHUTb K PYyuKe YIpaBlIeHHS
HekoTopyio cuay Q.

Taxum o6pasoM, JeTUMK JOJKEH NpHIarath HEKOTOPOe
yCUJIMe IJIsT YpaBHOBEUIWBAHUS LIapHUPHOTO MOMEHTa, Jefi-
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Puc. 107. CxeMa paB/jeHHs Ha PYuKy yilpaBJIEHHS
(wrapHUpHBIH MOMEHT pyJsl BBICOTHI)

CTBHE KOTOPOTO OH OINYIIaeT Kak JaBJeHde Ha PYUKy Y-
paBaeHyus.

Bonpoc o gaBieHHd Ha PYYKY — OJHH M3 BaKHeHIIHX
BONPOCOB YNPaBJSIEMOCTH CaMoJera, Tak Kak faxKe HeOOoJb-
illoe 7naBJieHHe, €CJM OHO MNPOMOJNKAeTCA M0Jro, BechbMa
YTOMJIsIET JleTunka. [103TOMY mpUHHUMAIOT Mephl M5 YMeHb-
lIeHHS AAaBJEHUs Ha PYUKY YNpaBJeHUs M 1axe AJs T0J-
HOTO YCTPaHEHHs ero.

JIJ1st yMeHbIIeHUs] JaBJIeHHs] HAa PYUKY yNpaBJeHHUsi IpH-
MEHSIOT a3pOJAHHAMHUYECKYIO KOMIEHC ar
LHIO DPYJaASd BBICOTH, a AJs NOJHOTO YCTpDaHeHHs AaB-
JIeHHs] Ha PYUKY—TPH M M € p.

AsponuHamuyeckas KOMIEHCAlUWs pyJs BBICOTHL. Klmes
A3pOJUHAMHYECKOI! KOMIIEHCALUH PYJs BBICOTH 3aKJIOUaeT-
¢Sl B TOM, UTO Yacth MJIOLIAAH PYyJad pacnoJjarailoT BrepeIu
ocu BpauleHus pyJasa (puc. 108,a u 6), BcaeacTBiHe uero
paBHOAE#CTBYIOLIAS CHJ NAaBJEHHST Ha pyab Ypp, paBHad
Y.+ Y. , mnpoxoaur 6/uKe K OoCH BpalleHdst (4eM y mpo-
CTOTO pyJisi), T. €. IJe4o CHJIBl Yp, yMeHbLIaercs, CJaef0+
BATEJibHO, YMEHbLIAETCS] H UIAPHUPHBIA MOMEHT, BbI3bIBalo-
WKl DaBJeHKHe Ha PYUKY yrnpaBiaeHHs. KOHCTPYKTHBHO KOM-
meHcauus pyJs BBICOTHI  BBINOJIHSETCS Io-pasHomy. Ha
puc. 108 (BHH3Y) mNOKasaHpl TaK HasblBaeMas porosaf
KOMHEeHCcaunus (KOMIEHCHPYIOIIMe YacTd pyJas obpasy-
10T KaK OBl pora) u oceBasl, HWIM BHYTP eHHS s, KO M-
meHCalus.

Tpummep. Ilpy nauTenbHOM IMOJIETE HA OMHOM H TOM XKe
pexHMe BaXHO COBCeM YCTPaHHTh [aB/jeHHe HA DPYyuyKy Yi-
pasaenua. as 3ToH llesd TpHMeHseTcss TPUMMep Ha
pydae =picoTol (puc. 109), — ycrpoiicTBo, craBllee 0053a=
TeJbHOH NPUHALIEKHOCTbIO Ka)XJOro camoJera. '
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Puc. 108. AspoguHamuueckass KOMNEHCAUHUS  PyJas  BHICOTHE

a—cxemMa MpOCTOrO pYJst BHICOTHl, 6 — KOMIEICHPOBAHHOTO;

BHH3Y — KOMIM€HCHPDOBAHHBIH  pyJb  BLICOTBI C  POroBOH

KOMIeHcauueil 1 ¢ BHYTPeHHell KoMmneHcauuell  (KOMIEHCHPYIO-
1lie 4acTH pyJs 3aUITPHXOBAHBI)

K ynpasrerurw
TPUMMEDOM

Pyns 8s100mb1
Crmadunusamaop 4
ya

2283
|

X pyske pyrnesozo
YnpasrERul

Puc. 109, Pysab BBICOTHL C TPHMMEpPOM

Tpummep npencrasJser cobofi ManeHbKHil pyJIek Ha
3azHeM o000Je pyJssi BBICOTBI, COeNHHEHHBIH TPOCAMH C Ka-
YaJKOH, pacrnoJioKeHHOH Ha cTabuJaH3aTope, OT KOTOPOMRE
HJeT NMPOBOAKA K ILITYPBAJIbUHKY YNPAaBJIEHUS TPHMMEPOM.
ITpu moMmomwu 3TOro WITypBa/jbuyWKa JETUYMK MOXKET OTKJO-
HATL TPUMMep Ha XesjaeMblit yrosa. [Ipu oTk/aIoHeHHH TpUM-
Mepa cosjgaeTcs, KakK BHAUM, a3POAMHAMHYECKHH MOMEHT,
IPOTHBOMOJIOKHBIH LIAPHUPHOMY MOMEHTY pyJsS BBICOTHL
Bsiaronapst 3ToMy JIeTYHK MOMKET MO KeJaHuI0 OTK/JIOHHTb
TPUMMep HACTOJbKO, YTOOLl CO3TaBaeMblii UM MOMEHT ObIE
paBeH LIADHUPHOMY MOMEHTY Py/si. DTO H yCTpaHsieT IoJ-
HOCTbIO JaBJIeHHe Ha PYUKY pPYJEBOTo YNpaBJ/eHHA.
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Takum o6pasoM, TpuMMep —3T0  adpOAMHAMUUECKUH
MOMOIIHHK JIETUHKA, YAepKHBAIOWU# py/ib BHICOTH B 3a-
JAHHOM TIOJIOKEHHH.

Onucannble yeTpoHCTBA MPUMEHSIIOTCS TaKxKe 175 ypaB-
HOBEUIMBAHHsI WIApHHPHBIX MOMEHTOB PV.sI HalpPaBJeHUST U
3JICPOHOB.

Cuoieqyer MOMHHTB, YTO CaMoJieT B MoJeTre Mbl GajaHCH-
pyeM pyJsMH, ypaBHOBelUMBas HMH Te HWJAH HHble melcT-
BYIOIIHE Ha CaMoJieT MOMeHTHl. TpuMMmepoM Ke ypaBHOBe-
HIMBAeM TOJIbKO HIAPHUPHBIE MOMEHT pyJst, 4TcCbi CHATD
NaBJgeHHe Ha PYuKy H.IM mengatb u teM 00.1eruuTb padoTy
JIeTUHKaA.

§ 85. MIONEPEYHASI W NYTEBAS YNPABJSAEMOCTb
CAMOJIETA. JEUCTBHE 3JIEPOHOB W PYJI1 HAMNMPABJIEHUSA

IllonepeuHofi ynpaBJsIeMOCTbIO HasblBaeTcs
crnocofHOCTh caMoJeTa moj AeHCTBHEeM 3JepOHOB H3MEHSTh
VyroJ KpeHa (MOBOpPauKHBATLCS BOKPYr NMPOIOJLHOH OCH X).

[IyTeBOoOH ympaBJasieMOCTbIO HAasbiBAGTCH CIO-
cOGHOCTBL caMoJeTa Noj AeHCTBHEeM pYJs HamnpaBjJcHUS HU3-
MEHSITh YTOJ CKOJb¥KeHHs] (MOBOPAuMBaAThbCST BOKPYT OCH Y).

[Tomepeunyio ¥ myTeBYyiO0 yNpaBJAseMOCTH paccMaTpHBa-
IOT COBMECTHO, TaK KaK OHHM CBs3aHbl Mexjay coboit. Ilo-
ciaenHee o0bSICHAETCS TeM, UTO 3JIEPOHBLl TMOBOPAUUBAIOT Ca-
MOJIeT He TOJbKO BOKPYI HPOJAOJLHOH OCH X, HO M BOKpPYT
HOPDMAaJbHOH OcH y (Tak KakK CO3JaHHBIH 3JepOHAMU KDPeH
NPUBOAUT K CKOJIbIKEHUIO, CJAeL0BaTe]bHO, H K MOSIBJEHHIO
3aBOpauMBalolIero MOMEHTA), a PyJb HanpaBJeHHs TOBOpa-
YyyBaeT CaMOJieT He TOJIbKO BOKPYT OCH Y, HO H BOKPYyr
ocH ¥ (Tak KakK CO3JaHHOe 3THM pyJeM CKOJbXKeHHe NPUBO-
JIUT K ITIOSIBJIEHUIO KPEHSIIIero MOMEHTa).

JleiicTBue 2JepOHOB M Pyas HanpasJeHus. -DJjepoHbl —
3T0 PYJM KpeHa. YipaBJeHHe UMH YCTPOEHO Tak, UTG KOTNa
naeM pYdYKy ynpaBJieHHA BNPaBo, JeBbli 3JepOH OTKJOHSET-
csl BHHU3, a mpaBbli — BBepx (puc. 110); econ ke maem pyu-
Ky BJIEBO, MPOUCXOMAUT OOpaTHOe.

IlpuHuun XeHcTBUS 5/€POHOB 3ak/JI0UaeTcss B mepepac:
NpefeseHHH a3PoAHHAMHYECKOH HArpy3KH MO pasMaxy Kpbl-
aa. OTKJIOHeHUe 3JepOHOB IKBHBAJEHTHO H3MEHEHHIO yIJIOB
aTaku TOJYKpbLIbeB. Ecau, Hanpumep, JeBbl# 3JepoH OT-
KJIOHeH BHH3, a NMpaBblii BBepX, TO JeBbIH Harpyxaercs
CHU3Y, a NpaBbll cBepXy, B pesy/abTaTe 4Yero moaALeMHAas
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Puc. 110. Cxema nefictsus s;1epoHoB B moJerte. Bos-
HUKHOBEHHE HaKPEeHSIOIero M 3aBOPAUHBAIOLIETO
MOMEHTOB (npu GOJIBLIOM yrJie aTaKH)

CuJla JIeBOTO TOJYKpPBIIa BO3pacraeT, a NPaBOro yMeHb-
wraetcqd. CienoBaTeNbHO, BO3HMKAET MOMEHT OTHOCHTEJbHO
NpPOJONBHOH OCH X, KOTOPBIH KDEHHT caMoJieT Ha IpaBoe
KPBLIO.

Ho noueMy npu 3ToM BO3HHKaeT M 3aBODPauYUBAIOLIM
MOMEHT?

[Tpyu oTK/IOHEHHU JIEBOTO 3JIepoHa BHH3, a NPABOToO BBEPX
BO3pacTaer He TOJILKO MOAbeMHAsi CHJIa JIEBOTO MOJYKphlia
Ha BennuuHy AY, HO u J1060BOe CONPOTHBJEHHE JIEBOTO
MOJIYKpPBIIAa Ha BeJMUMHY AQ, TOorga Kak NIomgbeMHas cHuJa
U J1060BO@ CONPOTHBJIEHHE NPABOTO MOJYKPblia yMeHbIla-
1otest Ha AY” u AQ’. TTostomy, kpoMe KpeHSILIero MOMEHTa,
BbI3bIBaeMoro cujgamu AY n AY’, BosHukaer u 3aBopauu-
BAIOIIHH MOMEHT, Bbi3biBaeMbld cujaaMu AQ u AQ’. Eciu
caMoJleT JIETUT Ha MaJloM yTIJe aTakd, TO NOoC/Ae[HHe HesHa-
YHTe/NbHbl W 3aBOPAUYMBAIOIIUE MOMEHT MaJso oulytuMm. Ha
GoablIMX ¥Ke yrjax aTakH, GIH3KHX K KPHUTHUECKOMY, 3a-
BODAYMBAIOIIMA MOMEHT, BbI3bIBAaeMblil 3/J€pPOHAMH, OueHb
3aMeTeH.

Takum ofpasoM, Korja naeM PYUKy yHpaBjieHHA Bhpa-
BO, CaMOJIeT KPeHHTCSl BIPaBO U TNPHU ITOM, €CJAH  YroJ
arakd OOJIbLIOH, CTPeMUTCS 3aBePHYTb BJEBO (MOCKO/NBLKY
JIeBbIH ONYLIeHHBbIH 3jepoH Topmo3uT). Korga xe naem
PYYKY ynpaBJeHUs BJIE€BO, NoJyuaeTcss o6paTHoe SBJeHHe.
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[Tpu GoJablIMX yryax aTakd pasHuila B JOBOBHIX COMpo-
THBJIEHHAX TOJYKPBLIbEB € ONYLUIEHHBIM M NOLHSATHIM 3JIe-
pPOHAMH CHJBLHO BO3pacraeT. DT0 OOBSICHACTCH TeM, 4TO Ha
OOoJBIINX yIyaX aTakd OoJsibllioe 3HaueHHe HMeeT HHAYK-
TBHOE COMPOTHBJEHHE, KOTOPOe Yy MOJYyKpblJa C ONYILeH-
HBIM 3JIEPOHOM CHJILHO BO3pacTaer, a y NOJYKphlaa C MOI-
HATBHIM 3JIEDOHOM YMeHbliaeTcs. BcielacTBue pasHOCTH CO-
NPOTHBJEHUH caMoJseT OyfeT pasBOPauyHBaTbC B CTOPOHY
MOJIYKPhblia C ONYILeHHBIM 3JepOoHOM. B pesyabrate BOS3-
HHKLIETO0 CKOJIbXKEHHsI Ha TOJIYKPBIJIO C MOAHSATBIM 3Jepo-
HOM BO3pacTaeT ero mojbeMHasl cCuJa, YTO YMeHbIIaeT Kpe-
HAIIME MOMEHT 3JIEPOHOB, T. €. TIoNepeyHass YIpaBJsieMoCTb
camoJsieTa yXyAaulaercs.

Jag yaydiieHUss TOmepeyHoH ynpaBJAeMOCTH TNIpHMe-
HAIOTCH AU GepeHIHATbHBE 3JeDOHBL YIb
OTKJIOHEHHS] TAaKHX 3JIepOHOB BBepX GoJsblie, uYeM BHHU3
(mpuMmepHo BABOe). 1o ocaabiasieT BO3geHCTBHE BPEJHOTO
pa3BOpauMBaIOIIEr0 MOMEHTA.

Takoe e BO3feliCTBMe OKasblBAOT M 3JE€pPOHB C
NPOPUIUPOBAHHBIM HOCKOM. ¥ 3THX 3JepOHOB
NPH OTKJOHEHHH BBEpX B MOTOK BEIXOZUT HOCOK 3JIePOHA K
TeM CaMBIM YBeJHUHBaeTCss CONPOTHUBJEHHE MOJYKpblia C
NOAHSATHIM 3JEePOHOM.

Jns yMeHbIIeHUA YCHJIMH, MOTPeOHBIX MJS OTKJOHEHHS
3JIEPOHOB, TaKXKe MPUMEHSIOT adPOJMHAMHUECKYIO KOMIeH-
canuw. {151 MOMHOrO YCTpaHeHUs [NaBJeHHS Ha DYUKy YI-
paBJIeHHsI, BBI3BIBAEMOI'0 IIADHAPHBIMM MOMEHTaMH 3Jepo-
HOB, TIPUMEHSIIOT YCTAHOBKY TPHUMMepa Ha OJHOM H3 3Jle-
POHOB.

PaccMoTpuM Tenepp melicTBue pyJs HanpaBJeHHS.

Pysap Hanpam/jeHus CaOyXKUT KakK [Jiss YCTPaHEHHUs, Tak i
IJs1 CO3[aHHs CKOJNbXKeHHs camoJjietra. HamomuuM, uro
CKOJIbJKEHHEM CaMoJleTa HasblBAeTCHl TakKoe ero JBUIKeHHE,
NpH KOTOPOM HanpaB/eHHe BCTPEYHOro IOTOKAa He mapal-
JIRIbHO TIJIOCKOCTH CHMMETPHH.

Ilycts cHauana moJieT IPOHUCXOLUT NPH CHMMETPHUHOM
06TeKaHUH M NMPU HAJIHYUM TOINEpPeyHoro W NyTEBOTO paBHO-
Becus. Ho BOT JIETUMK OTKJIOHWJ PYJb HaImpaBjeHHs Brpa-
Bo (puc. 111,a). B nepBble MruoBeHuss BepTHKaJdbHOE Ollepe-
HHe OKayKeTcss NOjA JAeHCTBHEM a3POJHHAMUUECKOH CHJIbE
Zgo, MOMEHT KOTODPOH CTaHET MOBOpAauMBATh CAMOJIET BO-
KpPYr HOpMaJsbHOH ocH y. ¥Yros noBopota B (BOKPYT ocH ¥)
Oyner HapacraTh, TOrJa Kak caMoJleT NO HHepuuu Oymer
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Puc. 111. BnusiHHe CKOJbXKEHHS camoJieTa Ha TNOJBEMHYIO

CHNy: @ — CKOJbXKEeHHe caMoJiera Ioj  JeHCTBHeM  py.Jd

Hanpas/jeHusi; 6 — yBeJHYEHHe NONBEMHOH CHJL Kpblia, Ha
KOTOPOe CaMoJeT CKOJb3HT

JIBHTaThCsg B TNpexkHeM HanpaBJeHHH, T. €. MOJYUYHTCA IBH-
EeHHE CO CKOJIbXKeHHeM Ha JieBoe Kpblao (uTo Oyder maJib-
e, nMoka pasCupartb He OyneM).

Takoil e MOJET CO CKOJIbKEHHEM IT0JydaeTcsl Mo AeH-
cTBUEM «OOJITaHKM», B pe3yJbTaTe CJaAY4aHHBIX KPeHOB H
T. 1. B atux cayuyasx JerTuuk pyseM HanpaBsJjieHHs CO34aeT
MOMEHT, NPOTHUBONOJIOXHBIH MOMEHTY, BO3HHUKIIEMY IIpH
ckoabXKeHun (M OoJbllle ero), ¥ TAKHM INYTeM yCTpaHder
CKOJIbXKEeHHE,

Pyan HanpaBJeHHsi, TOBOpauuBass caMoJeT BOKPYT HOp-
MaJibHO# OCH Yy, B 'TO Ke BpeMs BBI3bIBaeT BpallleHHe ca-
MOJIeTa BOKPYT MpPOXOJbHOH ocu X. Uem 3To obbsicHAETCH?

Jleso B TOM, 4UTO CKOJbXKEHHe H3MEHSIeT paclpejeseHne
NaBJEeHUS 1O KPBLIY U JaeT yBeJHUEHHe MOJbeMHOH CHJIbI
TOro Kphblia, Ha KOTopoe camoJier ckoab3ut (puc. 111,6).
IIpuuuHa 3TOro B KocoM OOTEKaHHUH, a eCJH KPBLIO HMeeT
nonepeyroe V, To elle ¥ B TOM, UTO YroJ aTakd TOrO KpHI-
Jla, Ha KOTOpoe CaMoJeT CKOJIb3UT, OKasblBaercsl OoJblle,
yeM y Apyroro. B pesyabrare BO3HUKaeT KpeHSLIMH Mo-
MeHT, CTpeMsiluuiicss NMOAHSATL KPBLIO, HAa KOTOpPOE CaMOJeT
CKOJIb3HT. :

Taxum 06pa3oM, ecau CKOJbXKeHHe BBI3BAHO OTKJIOHE-
HHeM pyJs HanpaBJeHuda, TO CaMoJeT CTpPeMUTCS HaTh
KDeH B CTOPOHY OTKJIOHEHHSI PY.JIfl.
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Przobus
Komiercayusn,

Tpummep

Oy 7 s
Gpawyerus fpawerun

Puc. 112. KoMneHCHpOBaHHHIHE pysib HanpasieHus (KOMIeH-
cHpyloLlass YacTb pyJs 3alITPHXOBaHa)

Hanst obJerueHust ynpaB/eHHs pyJeM HanpaBjaeHus, T. e.
JJIsE YMeHbIIeHUs JaBJIeHHs Ha NefaJjb, BbI3LIBAEMOro llap-
HHDHBIM MOMEHTOM pYVJIs, NPHMEHSIOT a3POAUHAMHUUECKYIO
KOMITEHCANUIO Pa3JHUHBIX BumoB (puc. 112). Ins moaxoro

YCTpaHeHHUsl [aBJeHHsi Ha Mefa/b yCTaHaBJAHBAIOT Ha pyJe
TPHMMep.

§ 86. OBILEE NMOHATHE Ob YCTOHMYHBOCTH CAMOJIETA

Jast ycTaHOBHBIUIErocsl IPAMOJIMHEHHOTO JBUXKEHHs ca-
‘MOJieTa HeoOXO0QMMO pPaBHOBecHE CHJ U HUX MOMEHTOB, OX-
Hako IJs JJIUTENBHOT'O YCTaHOBHUBILerocs moJera 6e3 BMe-
maTeJbCTBA JIEeTYMKA YKe HeNOCTAaTOYHO DAaBHOBECHS CHJ
H MOMeHTOB, a TpebyeTcs elle YCTOHUMBOCTL CaMmoJjieTa B
noJiere.,

HsBecTHO, YTO paBHOBecHe MOXKeT OBITb YCTOUHYUBbIM,
HeycToluusoim 1 6e3pasaudHelm. TH TPU BUIA PaBHOBECHS
BCTpeualoTcy M y caMoJietra, NpPUYEM A  CYXKJAeHHs 06
YCTOAUMBOCTH OGBIYHO IIPEAIIoJaraloT HajHuue BHelIHeH
KPaTKOBPEMEeHHO [eHCTBYIOILeH CuJbl (HanpHMmep, TOpPLIBA
Berpa). Eciin mo mpexpallleHud neHcTBHsSI 3TOH CHJIBI caMo-
Jer caM, Oe3 BMellaTeJabCTBa JIETUMKA, BO3BpallaeTcs B
npexHee NOJIOXKEHHE PABHOBECHS, TO CaMoOJeT YCTO HY U B.
Ecau Ges BMewlarenbCTBa JIETYHKA CaMOJIET He TOJbKO He
B03BpallaeTcss B TpexKHee MOJIOXKEHHE PABHOBECHS, HO BCe
60JIblile OTKJIOHSIETCS] OT HEro, TO caMoJieT HeyC TO i UH B.
Ecnu ke caMosier ocTaercss B TOM TOJOXKEHHH PaBHOBECH,
B KOTOpOE OH Iepelles noj JeficTBUeM BHEIUHEH CHJIBI, TO
caMoJieT He#iTpaJsieH, T. e. HaxoguTcsas B Oe3pasjHUHOM
paBHoBecuu. De3pasiuunoe paBHOBecHe SBJSETCS Kak Obl
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FpaHuled MeXAYy YCTOHUMBBIM U HEYCTOHUHBHIM paBHOBE-
cueM.

Urak, ycrotdusocrs ecrs cnocobrocTs camonera coxpa-
HATH NOAOKEHUE pasHoBecus 0e3 8MeulaTenblT8a JETHUKA.

§ 87. MPOOOJIbHAS YCTOHUYHUBOCTb. ®OKYC KPDbLIA.
$OKYC CAMOJIETA H 3ABHUCHUMOCTb YCTOMYHBOCTH
OT ILEHTPOBKH

[TpononbHOH YyCTOHUYHMBOCTHLIO HasbiBaercs
CrocoOHOCTh CaMoJieTa CaMOCTOsSITeNbHO (6e3 BMellaTreib-
CTBa JIeTUMKa) COXPaHAThb YroJ aTakH.

IMycts Mopmeanr camosera (puc. 113), ykpensieHHaa Ha
nonepeuHod ocH, Kak Obl 3aMeHSIOIIeH IONepeuHyio och 2,
noMelleHa B a’poAHHaMHuecKylo TPyOy u obayBaeTcs: mo-
TOKOM BO3JyXa C NOCTOsSIHHOH ckopoctbio V. IIpu HeKoro-

Jrs VMJI

Puc. 113. Mcnbitanue Momenu camojeTa Ha MPOAOJBHYIO
YCTOHUMBOCTL B a3POAHHAMUUECKOH Tpy6e

POM MOJIOXKEHHH CTaOUaH3aToOpa M PYJs BHICOTH MOAeNb NG
YCJIOBHIO paBHOBeCHss MOMEHTOB YCTaHOBHUTCA B IIOTOKe TOR
HEKOTOPbIM YIVIOM aTaku o. JlOmycTHM, UTO IO HEKOTOpoih
npuuMHe (Hanpumep, noj AedcTBHEM TOJNUKA) Moneab Kad-
HyJlach Ha OCH, YBeJHUHB yroJ artaku. Ecau npm 3tToM mo-
SIBUTCSI MOMEHT, YMeHbLIAIOUIMH Yroa aTakW, TO MONENb
BEepHETCS B IpexEee IMOJI0XKEHHe paBHOBECHS, KOTOpoe H
6yner, Cjaeq0BAaTeNbHO, YCTOHUUBEIM.

Taxum obOpasoM, O0aa ycroluusocTu HeobOX0O0UMO B803-
HUKHOBEHUE MOMEHTQ, BOCCTAHABAUBAIOU,E20 HADYULEHROE
pasrosecue.

UeM ke o0BsIcHsSIETCS NPONOJbHAS YCTOHYHBOCTH CaMO-
JIeTa U OT Yero oHa B OCHOBHOM 3aBUCHT?

Hanst oTBeTa Ha 3TH BOMPOCH BOCMOJb3YeMCH 3JeMeHTap-
HbIM OOBSICHEHHEeM YCTOHUHBOCTH, KOTOpoe OBLIO JaHO
npod. B. C. TIbnuHOBLIM B ero Kypce «AspoJuHaMHuKa ca-
MOJIETaY.
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TMoMecTuM B a3pojguHaMUUecKyl0 TPyOy MoOJesab Kpblia,
YKPEIJIEHHOTO Ha CTep:KHe, KOTOPLIH MOMKET NOBOPayuBaTh-
¢ BOKpYr lLIapHHpa, HaxoAflLerocs IMo3aid Kpblia
(puc. 114,a), 1 Takyw Xe MojeJb, HO C LWIapHUPOM BIEpe-
¥ Kpouia (puc. 114,6). JlonycTuM, 4To YCTAaHOBOYHBIH YroJ
Kpbljla MOXHO pery/JupoBaTb u O/arofgaps 3>TOMY TOMO-

Puc. 114. HeycrofiuuBoe ¥ ycTOHUMBOE NMPOAOJLHOE PaBHO-
BecHe Kphlla: a— HEYCTOHUYHBOe paBHOBECHE;
6 — ycToHuuBOe

6path TakoH yrosa aTaku, uro6bl B 000MX CIydasX MOMEHT
NOAbEMHOH CHJIBI YpaBHOBELIMBAJI MOMEHT CHMJIBI Beca, T. e.
yTo6B B TIOTOKe 00e MOJeJH HAXOAUJIUCh B DPaBHOBECHH.
TTocmorpum, Gymer Jin paBHOBecHe B 000X CJyyasiX yCTOH-
YHBBIM,

Hapymum paBHOBecue mepBoi MoJead ¥ KauHeM KpbI-
Jno BBepx. Ilpu sToM yros artaku, nofibeMHas cujaa U ee
MOMEHT BO3PacTYT, uTO IIOBEHEeT K AajbHefillleMy yBeanue-
HHMIO yrsia aTtakd. Eciau KayHeM KPBIJIO BHU3, 3TO BBI3OBET
yMeHbIIEHHe YrJja aTakH, MoJbeMHOH CHJILl H ee MOMEHTa,
MI03TOMY KpPbLIO OmycTUTCA elte HuXKe. CiemoBaresbHo,.
nepBass MojeJib HeyCTOHUHBA.

Ecnu HapymuMm paBHOBecHe BTOPOH Momenu M KauHeM
KPBLIO BBepX, TO YroJ aTakH, NMOJbeMHasi CHJa U ee MO-
MEHT yMeHbLIATCS, MO3TOMY RPBLIO ONYCTUTCS, T. €. YroJl
aTaku CraHer npexHuM. Eciau KauHeM KpBIJIO BHH3, YroJ
aTtakH, Mof’beMHasl CHJa U ee MOMEHT yBesJudarcs, MO3TOMY
KPBIIO TIOLHMMETCS, T. €. YroJ arTakd CHOBa CTaHeT Ipex-
HuM. Taxum o6pasom, HapylleHHe DPaBHOBECHS BTOPOH Mo-
JneJqu ceffuac Ke BBI3BIBAET ITOSIBJEHUE BOCCTaHaBJIMBalolle-
ro moMenra. CJyefoBaTesnbHO, 3Ta MOJEJIb YCTOHUHBA.

Urak, xorga och BpallleHHs] HAaXOQUTCA BIepenu Kphlia,.
KPBLJIO YCTOHUHBO, KOTJa e OoCb BpallleHHs HaXOAUTCH MO-
3a/IM KphlIa, KPBLJIO HEYCTOHUHBO.

DToT BBIBOJ OYeHb BaxeH, HO HeJ0CTaTOYHO SICEH.

B camom gene, ecan Mbl OymeMm npubJuXKath oCb Bpa-

217



LIeHHs K KPBLJIY U, HaKOHeL, MOMecTHM ee Ha KPBUIO, TO Ha
OCHOBAHHM HaHOeHHOr'o BbIBOAA MBI He CMOXKEM CKasarTh,
KOTJa Kpblio GYymer yCcTOHUMBBIM % HeycToHuumBhIM. Ilo-BH-
JHMOMY, Hajo 3HATh ONpefeJeHHYI0 TOUKY Ha Kpblie (Ha-
mpuUMep, Ha XOphe), YTOGBl MOXKHO OBbLJIO CKa3aTh TaK: eciH
OCb BpallleHHs] HaXOAUTCS Blepefiyu 3TOH TOUKH, TO KPBLIO
VCTOHUMBO, a ecJyu Nosajd, To HeycToHuuBo. Takasi Touka
Gblia HalimeHa M Ha3BaHa (okycoMm kpblia*. XapakrepHo#
0COOEHHOCTBIO 3TOH TOUKM §IBJISIETCSI TO, UTO IIOJIOKEHHe ee
HOYTH MOCTOSIHHO JJs npoduseil H, TrJaBHOe, He 3aBHUCHT
oT yrya aTaku. [To3ToMy npu pacCMOTPEHHH H pacueTe npo-
JIOJNbHOH YCTOHUMBOCTM CaMoJieTa HCXOAAT H3 I0JIOXKeHHs
3TOH TOYUKH, a He U3 I[eHTpAa NAaBJEHHS Kphl/ia, KOTOPHIH NpH
U3MEHEHUM yIJia aTaKd nepeMelllaeTcs N0 XopJe, Ha elle
M0-pa3sHoOMy Yy pasHbIX npoduset.

dokyc Kpblsia. Bo3bMeM KpblIo ¢ CHMMETPHYHLIM IIPO-
buseM, y KOTOPOro, Kak H3BECTHO, IIeHTP AaBJEHHS ABJIIET-
Csl MOUTH MOCTOSIHHOH TOYKOH M HAXONUTCS OT nepefHed
KPOMKY NPpUGAH3UTE]bHO Ha /g, T. €. HA 259 OJUHBI XOPAbl
(§ 72). bynem npubsukaTh KPBIJIO K OCH BpalleHHs A0 TeX
nop, noKa I.A. He OKaxKeTcs Ha ocH BpaieHus (puc. 115,a).
ITvrem BecoBoH 6aaHCHPOBKH MOXKHO JOOUThCS, UTOOBI H
I.T. KpblJIa TOXe JexaJj Ha ocu BpaueHusi. CuaenoBaTenb-
HO, MOMEHT MOABEMHOH CHJBI U MOMEHT CHJBl Beca OyIyT

Y
2z
6 N\ Tes Bpazgey
we
——— b ]

-7
L HUR

A

bpauervs

Pyuc. 115. Be3spasauuHoe paBHOBecHe KpblJa: @ — CHUMMETPHUHOrO;
6 — TJI0CKO-BBINYKJIOTO

paBHBl HYJIO ¥ KPbLIO 6yner B paBHOBecHH. A Tak Kak y
CUMMETDHYHOTO Kpbla INPH H3MEeHEHHH YrJja aTakd ILJI.
MOYTH He MEHSIeT CBOEro INOJIOXKEHHS, TO TOA KaKUM Obl yrI-
JIOM aTaky HM TIOCTABUJIM KPBLIO, OHO BCe paBHO OymaeT B
paBHOBECHH, T. €. paBHOBecHe Oymer Ge3apasinyHoe.

* CnoBo «(oKyc» O3HauaeT ILEHTP, CPeROTOUHEe H YacTO NpUMe-
HsIeTCs B MareMaThke H (u3uKe AMS 0603HauYeHHs] KaKOH-THGO MOCTOSH-
HOH XapaKTepHOH TOYKH,
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Tenepr BO3bMeM KpBLIO APYroro npodras, HanpuMep
TIJIOCKO-BHINYKJI0€, ¥ TIOMECTHM OCb BpAaIlleHHS NMPUMEPHO Ha
!/y mAMHBL XOpJABl OT mepeiHed kpomku (puc. 115,6); 3atem
BecoBOHl GasaHcUPOBKOH mgobbemcs TOro, 4robbl 1.T. Kpblaa
HaXOAHJICA Ha ocu BpamieHus. Kpelio obayBaercss NOTO-
KOM C NOCTOAHHOH CKOpOCThbIO V, pasBuBas MOABEMHYIO CH-
JIy, KOTOpasi pacTeT ¢ YBeIMUYeHHEM yrJia aTaku M IPH 3TOM
I.0. nepeMellaercsl o XOpae Brepen, mpHOaMKasach K YeT-
BepTH xopael (§ 72). MomeHT moOJbeMHOH CHJBI 3[eCh He
paBeH HYJII0 ¥ CTPEMHUTCS MOBEPHYTb KpPBLIO BOKPYr OCH
Bpamiends: (yMeHbUIMTh yTos aTaku). M BOT okasbiBaeTcs,
4TO Ha BCeX YIVlaX aTakH, ecJd CKOPOCTb IMOCTOSHHA, 3TOT
MOMEHT (TOuHee, KO3(D(dHULHEHT MOMeHTa) ONMHAKOB, T. €.

Ylal == Ygaz = Y3a3 =...
U ecau xak-HuOyap ypaBHOBECHTb 3TOT MOMEHT Ha OJHOM
yrJe aTakd, TO Kpblio 6yHer, Mo-BUIXMOMY, B PaBHOBECHH
¥ Ha IPYrHX yryiax aTakH, T. e. 6yjger B Oe3pasjMyHOM paB-
HOBECHH.

Touka, OTHOCHTELHO KOTOpPOH a’3pOJHHAMHUYECKHUH MO-
MeHT Kpblia (TouHee, Ko3(h(UUHEHT MOMeHTa) OJHHAKOB,
T. €. He 3aBHCHUT OT yIJla aTaku, U Ha3blBaeTcss a3 p O f4u-
HaMuueckuM dborKycoMm KpblJaa. Pokyc xpblia—
NOCTOSIHHAA TOYKA ¥ Y BCEX KPbLIbeB HAXOMUTCS TPUOIH3H-
Te.1bHO Ha !/4 NJIMHBI XOPAbI OT MepefHel KPOMKH. ¥ 6aJb-
wHcTBa npoduiaeil Goxyc sexur Ha 22—239% CAX.

Ocblo BpamleHHs OTJAEJbHOTO JeTalollero XKphbljaa sIB-
JsieTcsl TIoTiepeyHasl och 2, NMPOXOMsllasl uyepes IL.T. Kpblaa.
IToaToMy, Korna L.T. Kpbia OyneT HaXoTHTbcs B (OKYCE,
NPONOJbHOE paBHOBecHe Oyper GespasjHuyHBIM. 3Haa 3TO,
MOXXHO TOuHee COPMYy/IMPOBATh MOJYUYEHHEIH BBILIE BBIBOL
00 YCTOHYMBOM M HEYCTOHUMBOM DaBHOBECHHM Kphblaa, a
HUMEHHO: ecAu Y.T. AeTaioweeo Kpbiia HAXo0urcs snepeou
e2o (okyca, KpoLao ycToliwuso, a ecau no3adu Gokyca, Kpol-
A0 HeYCTOU4LUBO.

ATOT BaXKHBbIH BBIBOJ JaeT BO3MOMXKHOCTb BHISICHHTb, II0-
yeMy U Kak NpoJoJbHAasl YCTOHUHBOCTH CaMoJieTa 3aBHCHT
oT ero ueHTposky. IlonmyTHO cKaKeM, Kakoe 3HaueHHEe IJs
YCTOHUMBOCTH MMeeT CTabHAM3aTop.

PoKyc camosera W 3aBUCHMOCTb YCTOHYHBOCTH OT LIEHT-
poBku. Brlllle paccMaTpuBaJgach YCTOHYHBOCTH OTHENBHOTO
Kpblla, HO OOLIYHO, KPOME KpblIa, caMoJieT MMEeT XBOCT.
IlosToMy Bo3bMeM MoJeJb U3 IBYX KPbLIbEB HAa OJHOM
crepxHe (puc. 116), npuuem 3amHee KPHLIO CHEJIAaE€M MeHb-
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Puc. 116. Cxema Mopgenu AMs AEMOHCTPALMU TMPONOJBHOR
YCTOHUMBOCTH CaMoJieTa

we nepeanero. ¥ mycTb ycTaHOBOYHbIE YIVIBl KPBUIbEB OT-
perynupoBaHbl Tak, YTO B NMOTOKe MOJE/Ib HAaXOMUTCSA B paB-
HoBecuH. LIeHTp TsKecTH MoJesu JeXHT Ha OCH BPalleHHH
(na wapuupe), MO3TOMY MOMEHT CHJbl Beca paBeH HYJIO.
Takum o6pasoM, GyneM HUMeTb CXeMy, aHaJOIHUHYIO CXeMe
caMoJiera.

Teneph mocMOTpHUM, OyAeT JIH NMPOROJbHOE paBHOBECHE
MOJZEJH YCTOHUHMBBIM, a ecau OyHderT, TO TPH KaKHX YCJO-
BHSIX.

KauneM Moje/b Tak, 4ToObl OHa yBeJMuHsia yroJa aTé-
ku. Torna cusia Yi, yBequMuuBIIHCh, AacT OOJbIIMHA MOMEHT,
cTpeMsMACA eme Gosiblue yBeJHYHTh yron artaku. Cieno-
BaTe/bHO, MepefHee KPbIO BhI3biBaeT HeycTounsocTb. Mo-
MEHT CHJBbl Y, TOXe YBEJHUHTCs (ITOCKOJIBKY YroJl  aTakH
‘3lleCb TOXKe YBeJHUHJics), Ho, HedcTBYs B OOpaTHYIO CTO-
POHY, OH CTPEMUTCS YMEHbUIHTh YroJ aTakH.

CJieioBaTeabHO, 3ajHee KpbLlJIo, cO3/faBas CTabHIM3H-
pyIOUIME MOMEHT, coo6IlLaeT yCTOHUHBOCTb.

Ecaun 6bl MOfesabp KauHY,IaCh Tak, UTO YMeHbIIHJA YroJ
aTaky, TO U B 3TOM CJjyuae nepejHee KpPblJIO BBLI3OBET He-
YCTOHYMBOCTL, a 3afHee COOOIIUT YCTOHUHBOCTD.

YV camoJjieTa 3a4HMM KpBLIOM SIBAsSieTCST CTaBGUIM3aTOP
(BMecTe ¢ pyJeM BbICOTH). M3 ckazaHHOro BHJHO, YTO /1A
NPONOJbHOH YCTOHUYMBOCTH caMoJjeTa CTabUIM3aTOp HMeeT
BechMa CVIIeCTBeHHOe 3HaueHHe (3THUM U OOGBSICHSETCH ero
Ha3BaHue)"

Byner snu Momesnb B LeJOM YCTOHUMBA HJIH HEYCTOHYH-
Ba — 3aBHCHUT OT TOrO, HEHCTBHEe KaKOro Kpblia mpeob.a-
naeT: IepeaHero WJM 3afHero, T. e. crabuausaropa. [lpex-
NOJIOXHM, uTO Npeobmafaer AeHCTBHe NepeqHEro Kphlia M
MoJesb OKasanach HeycroiunBoil. Econ 6yneM nepensurathb
WapHUp M IL.T. MOJAeau Brepen (llepemMeliaTb IL.T. MOIKHO,
HanpuMmep, mPH MOMOIIY NepeABHIKHOIO Tpy3HKa), OQHOBpeE-
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MEHHO pPEery/upysi YCTaHOBOUHBIE YIJIBI KpBLILEB, TO Hef-
CTBHe 3ajHero xpolia Oyaer yCHJUBATbCH, a MepejgHero —
ocqnabasgrthesa. Tlpn mocTHXKeHMM LIapHUPOM H IL.T. HEKOTO-
poii onpeneneHHOH TOUKH MOJEJ]b OKaxKercs B Oe3pasany-
HOM paBHOBECHH, a MpH NepeHeceHHMH LapHUpa U ILT. BIle-
Dej OT 3TOH TOUKH MOSIBUTCA YyctofuusocTb. CilefoBareb-
HO, 3Ta TOYKa, KaK M Yy OTAEJNbHOro Kpbliaa, o0JafaerT TeM
CBOMCTBOM, UTO HPOMOJBLHBIE a3pOJgUHAMHUUECKHH MOMEHT
OTHOCHUTE/ILHO HEe NPH HeM3MEHHOH CKODOCTH IIOTOKa Io-
crosiHed. MHBIMH cJloBaMH, 3Ta TOYKA W e€CTb a3POAHHAMHU-
yeckuil ¢GOKyc Halied MOJIeJH.

Hrak, aspomuHaMuueckuM (GOKYCOM CaMo-
JeTa HasblBaeTCs TOUKAa, OTHOCHTEJbHO KOTOPOH cyMMap-
HBIH a3POAMHAMUYECKMH MOMEHT KPhlIa H TODH30HTAJbHOTO
onepeHusi (TouHee, KO03(POULHEHT ITOr0 MOMeHTA) IOCTOA-
HeH, T. e. He 3aBUCUT OT yIJa aTaxHu.

I'ne nHaxomutcs Qoxyc caMmosera?

Y Hawel Mofesu 3afHee KPBHLIO TOUTH PaBHO TepejHe-
MY, TT03TOMY (OKYC MOJeNHU JIEXKHT MOUTH MOCPpefuHe MeXay
(doKycaMu nepeaHero ¢ 3afHerc KpblibeB. ¥ caMoJjera ro-
pH30HTAJNbHOE omepeHue no miaoiaau B 8—I10 pas MeHblie
KpblJla ¥, KpOMe TOro, OHO MOABEpP:KEHO NeHCTBHIO CKOCa
NOTOKAa KPbLJIOM, TO3TOMY (DOKYyC caMoJsieTa HaXoAuTcs BOJH-
31 ¢okyca kpelia (puc. 117).

Ha ocHoBe omnbita ¢ MOeabi0 MOXKHO Kajee CKasarTh,
YTO MNoJIoXKeHHe I.T. B (OKyce caMoJsera HaeT Gespassuu-
Hoe paBHOBecue. IToaToMy Takoe moJioxeHue U.T. HA3bIBAET-
¢l HeHdTpaJdbHOH LEHTpPOBKOI.

Bespasiuunoe paBHOBecHe sIBAAETCA Kak Obl rpaHuuef
MeX/Jy YCTOHUMBOCTBIO M HEYCTOHUYHBOCTbIO, NOSTOMY mHepe-
MellleHde I.T. Bmepel oT (poKyca camoJjieTa yBeJIHUHBAeT
YCTOAYHMBOCTB, a HasajJ oT (poKyca CO31aeT HeyCTOHUHBOCTD.

V GoJbIIMHCTBA COBPEMEHHbIX (CaMOJIETOB pacyeTHas
uentposka cocrasiser 23—28% CAX (puc. 117).

e AL~

- Nedmpansras
YEHIIPUPOBKE
— Paciemias Yermpuposka

N Pokye camonema

Puc. 117. 3aBucuMOCTb YCTOHUHBOCTH OT UEHTPOBKH

221



Urax, 044 ycTotiuusocTU CAMOAETA €20 YEHTP TANECTU
dosmcer HaxoO0uTves neped (okycom camoaera.

§ 88. NPOABJIEHHE YCTOHMYHUBOCTH B NOJIETE

Ecau B moJsieTe caMoJieT YIOPHO CTPEMUTCS NMHKHPOBATh
HJIH, Hao6OpOT, KaOpHpoBaTh, OTYErO JETUHK HENpepbIBHO
HCNBITHIBAGT JABJIeHHEe Ha PYUYKY YIpaBJeHUS B Crpele’eH-
HYI0 CTOPOHY, TO 3TO ellle He FOBOPHT 0 HeycTORUMBOCTH, a
TOJIbKO O TOM, UTO CaMoJeT HelpaBUJIbHO cOAaJaHCHPOBAH.
Ho npeanosoxkuM, uto caMoJseT c6asanCHPOBAH TP aBUIBHO.
Torna, eciu camoJgeT yCTOHUMB, MOCJe BBIHYAKJEHHOTO H3-
MEHeHHs yrJjla aTakd OH caM BepHeTCA Ha INpPeXHHH yroa
aTakH.

Heycroftuusblil e caMmoJieT npH yBeJHUeHHH yIJa aTa-
K{ CTpeMHuTCs elile OoJiblile YBeJHYHTh ero, a NpH yMeHb-
UIEHHH — YMEHbUIUTE.

W3 cka3aHHOro MOXKHO B3aKJIOUUTh, YTO JIeTaTh Ha He-
YCTONUMBOM CaMoOJIeTe MOXKHO (HEBO3MOKHO JeTaTb Ha He-
ynpaBsJ/seMOM caMoJieTe), HO TOJIET YTOMUTeJeH u Tpelyer
HE TOJbKO (PU3HUECKUX YCUJIHH, HO M HANPSIKEHHOr0 BHUMA-
uusda. Cjaenyer ellle cKasaTh, UYTO HEYCTOHYHBBIH camoJer
IJI0X0 BBIXOJUT H3 OTPULATEJbHOTO MHUKHPOBAHHS M UITO-
nopa.

O6 ycrofiuMBOCTH caMmoJieTa JIETYHK MOMKET CYMATh IO
XapakTepy [BHXKEHHSI PYUKOH pyJeBOro yIpaBJeHHS.

JlomycTuM, uTo Ha HEKOTOPOM pEXKHMe HMeeTcs PaBHO-
BECHE UM pYyuYKa ynpaBJeHudA CTOHT HeHTpasabHo. IlycTh Jet-
YUK KeJaeT YMeHbUIMTh yroJl aTakud. [{Js 3TOro OH faer
pYyuKy ynpaBJeHuss oT cefs. YcTOHUUBHIH camoJieT TOJX
BJIHAHHEM BOCCTAHABJUBAIOLIEr0 MoMeHTa OYIeT CTPeMHUTh-
Cs1 BEPHYTbCA Ha IIPEXKHUH yroJa aTaky, H, uTOOBbl yaep¥XkaThb
caMoJieT Ha HOBOM (MeHbLIeM) YIJIe aTakH, JeTUuuK HO.1-
JKEeH, OUeBHJHO, OCTAaBHTb PYUKY YNpaBJeHHsI B I0JoxKe-
HHH oT cebs (puc. 118).

HeycroitunBblii caMoJieT, YMEHBIIHB yroJ aTaky 10
HYKHOH Be/JMYMHBI, OyHeT CTPEMHUTbCS M jaJjblie yMeHb-
UIATh YTOJ aTakH, H, YTOOBl yJIep:KaTb CaMOJIeT Ha HYX-
HOM yrjie arak, JeTYydK HOJKeH co3laTh Kabpupylolui
MOMEHT, T. e. BePHYTb PYUKY B INpexkHee IOJIOKEHHe U He-
MHOTO B37ATb ee Ha cebs.

[lycTs Temepb JeTUHK 3KeJaeT YBeJHUHTb YroJ aTakH.
Hast aToro on Geper pyuky ynpaBjeHUs Ha cebs. YCTOHUH-
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Puc. 118. JIBueriie pyukoil pYJeZOro yNpaBJeHHS AJs U3MEHCHHS
yrJa aTakd Ha YCTOHUMBOM caMoJjeTe M HeyCTOHYHBOM

BeIl caMoJjier G6yJdeT CTPEMUTbCS BEPHYTbCSI Ha MpexHuii
yroJl araxi, ¥, UToObl yHaep:KaTh CaMoJeT Ha HOBOM (60Jb-
mieM) yIVie aTaky, JIETYUK JOJKeH OCTaBUTb PYUKY yNpas-
JIeHHs] B MOJIOKEHHH Ha ccbsl.

HeycroltuuBbifi Ke caMoJer, yBeJMuMB yroJ aTaky, 6y-
JeT CTPEMHUThCS ellle DOJIbLIe YBEJHUUTh €ro, ¥ JeTUHK, UTO-
Obl yiepxKaTb caMoJIeT Ha HYXKHOM yTJe aTakH, AOJAKeH cO3-
naTbh THKUPYIOIIUH MOMEHT, T. €. BEPHYTh PYUKY ymnpanJe-
HUSI B TIpexKHee TOJIOXKeHHe W JaTh ee HeMHOro OT ce6ia 3a
HCXOHOE MOJIOXKEHHeE.

V3 ckasaHHOTO He CJedyeT HejaTh BbIBOJA, UTO Ha He-
YCTOHUMBOM CaMoJIeTe PYJb BBICOTBl HMeeT odpaTHoe Hefi-

CTBHE, HO YIpapJeHHe pyJaeM, T. e. ABUKEHHS PYYKOH yiI-
paBJieHHs1, Moayyaiorcss 6GoJiee CAOXKHBIMH,

§ 89. MONEPEYHAA U NYTEBAM YCTOWYUBOCTHL CAMOJIETA

[TonepeyuHo# yCTOHYHUBOCTHIO
cnocoOHOCTh caMoJieTa CaMOCTOSITENbHO
HUKIIMH KpeH.

[ITyreBo#f ycTOHUMBOCTHLIO HasbBaeTcs CIoO-
COOHOCTb CaMoJieTa CaMOCTOSITeNIbHO YCTPAHATb BO3HHKIIEE
CKOJIbXKEHHE.

[Tonepeunass ¥ nmyreBasi yCTOHUHMBOCTH CBSI3aHBl MEXKMIY
co6oit. Ho, uToOB! MoJsyunuTh npeacTaBaeHUE O TOH U APYroH,
paccMOTPUM HX M30JUPOBAHHO APYT OT APYyra, mpHueM CHa-
yaja pacCMOTPHM H30JUPOBAHHYIO TYTEBYIO YCTOHYHBOCTB.

HsonupoBanHylo NMyTeBYIO YCTOHYMBOCTH 4acTO HashlBa-
0T ¢JaloTepHOH BCJAEACTBHE CXOJCTBA NOBEIEHHUST Ca-

HasbIBaeTCs
yCTpaHsITh BO3-
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MoJsera U ¢aworepa. Eciu Monesnb caMosieTa, HacaKeHHYIO
Ha BePTUKAJbHYIO OChb (3aMeHSIIOILYI0 OChb y) M IMOMeLleH-
HYI0 B a3poJHHaMHUecKofl TpybGe, OTK/JIOHHTh OT HalpasJe-
HUS TTOTOKA Ha HEKOTOPHIH yroJ ckosbxkenust B (puc. 119,a),
TO OHa BO3BpAlllaeTcsl B NMpeXXHee TNOJOXKEHHE U, Kak (JIio-

B 2207772007272777777172220727727077277777770775

Puc. 119. IlyreBas ¢uiorepnass yCTOHYHBOCTb CaMoJera: @ — cXeMa Hc-
nbiTaHUs Ha ()JIOTepHYIO YCTOHYMBOCTB; 6 ¥ 6 — (horepHasi ycTOHUH-
BOCTb CaMoJIeTa B MoJieTe

rep, yCTaHaBJHBaeTCsl 1O NOTOKY, T. €. 6e3 CKOJIbKeHHS.
Tax xe Bemer ceGs M caMoJeT B moJieTe, eCJd paccMaTpH-
BaTh IyTEBYI0 YCTOHYMBOCTb H30JIMPOBAHHO OT IIOIEPeuHOH.

Ilycte camoJier JieTHUT NPSIMOJMHEHHO C HEKOTOPOH II0-
CTOAHHOM CKOpOCThIO V, mpuueM pyJb HalpaBJeHHS] CTOUT
HeliTpaabHo (puc. 119,6). IlpeamonoxuM, uro mouemMy-a16o0
BO3HHUKJO CKOJIbXKEHHE HA INpaBoe KpPhLJIO, OTYEro Yy camo-
JeTa Oyfer cTpeMJ/eHHe HAKPEHUTbCST B CTOPOHY, 06paTHYIO
CKOJIbXKEHHIO, T. €. Ha JeBoe Kpbl10. Ho monycrum, uto Jer-
UMK BOCIPENSITCTBYeT 3TOMY 3JlepOHAMH, MellaTh XKe CKOJb-
:KeHHIo He Oynmer. Torma mnpu ABMIKEHHH CO CKOJbXKEHHEM
(puc. 119,6) npaBasi CTOPOHA BepPTHKAJbHOTO ONEPEHHST H
(rosensixkKa OKaxKeTcsl M0X. AefCTBHEM BCTPEUHOTrO IOTOKA,
T. €. BO3HHUKHeT OOKOBas a’poJHHaMuuecKasi CH/JIa, MOMEHT
KOTOPOH M BepHeT CaMoJieT B NpexkHee NOJOXKEHHe MyTe-
BOTO DaBHOBECHS.

duiorepHas ycTOHUHMBOCTHL camoJieTa obecreyuBaercs
TJaBHBIM 06pasoM BepTHKaJbHbIM omepeHneM. Ho ona Tak-
JKe 3aBHUCUT OT (OPMBI M JJIHHBI (losenskKa H OT MOJO-
JKeHHUsl L.T. 110 JJIMHe, T. €. OT LeHTPOBKHU. UeM GoJiblie me-
pennss LeHTPOBKa y caMoJgeTa, TeM 0oJblle MOJdyyaeTcs
BOCCTAHABJUBAIOIME MOMEHT OTHOCHTEJbHO OCH ¥ NpH Ha-
pYLIEHHH IIyTeBOTO PaBHOBECHS CaMoJieTa, T. e. TeM 60Jb-
lle (JrmorepHas yCTOHUMBOCTD.
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O6parumcst Tenepp X rnomepeuHoR yCTOHUHBOCTH CaMe-
Jera.

HsonupoBannas nonepeuHas ycTOAYMBOCTb NMpH HaKpe-
HEHHH caMoJieTa He NposiBJsieTcs. B 3TOM MO0XHO yOeaHTh-
Cq Ha CJeAyIOlIeM onbiTe B a3pOAUHAMHUUYECKOH Tpybe.

[lycTe Momesns camo/ieTa  ycTaHoBJeHa B TOTOKE
(puc. 120,a) Tax, 4To MOMKeT BpallaTbcsi BOKPYT OCH, Npo-
XoAsillel yepes ee I.T. X HaANpaBJeHHOH BHOJb TPYOBl (T. €.
Kak Gbl BOKPYT NMpoJoJibHO# ocu X). Ecain Hakpenum Mojenb
(mokasaHo NYHKTHPOM), TO OOTeKaHHe ee, OYEBHAHO, He

TOCCMaraBIuUsa o G
MOMEHIT?

Puc. 120. TlonepeuHasi yCTOHUHBOCTh CAMOJIETa: @ — CX€Ma OMKITA,
[IOKA3bIBAIOIEr0 OTCYTCTBHE MOMNEPEYHOro BOCCTAHABJIHBAIOILEIO
MOMeHTa; 6 — cXeMa BO3HHKHOBEHHS MOMEPEYHOro BOCCTAHABJH-
BAIOLLEr0 MOMEHTa B IIOJIeTe B pe3y/bTaTe CKOJbLXKEHHSI camoJera

M3MEHUTCS, CleN0BaTebHO, He BO3HHKHET HHKAaKHX BOCCTA-
HaBJUBAIOIHKX MOMEHTOB H MOJE/b OCTaHEeTCs B TOM MOJO-
JKEHHH, B KaKOe MLl ee HaKPeHHJIH.

Ho B mosere kKpeH Bcerga CONPOBOXKIAETCA CKOJbKE-
HHeM U 6jarofaps 3TOMY, T. €. KOCBEHHBLIM NyTeM, CO3/aer-
Cs MOMEHT, BOCCTaHABJUBAIOWUI NONEPeyHoe paBHOBECHE.
[TocMoTpuM, KaK 3TO NPOHCXOMHUT.

Ilyctb B npsiMosinHeHHOM moJieTe CcaMoJieT oT NMOPHIBA
BeTPa HEMHOro HakpeHuJcs Ha JieBoe Kpolio (puc. 120,6).
BeseacTBue 31oro M3MeHUTCS M HanpaBJeHHe NOXbeMHOM
cuapl Kpbina. Ecin pasnoxutbh cuiy Beca G no Hampasie-
HUIO MOABLEMHOH CHJABI U TMeEPHEeHIUKYJ/ISIPHO eMy, T. e. BAOJD
pasMaxa Kpblia, TO CTaHET BUIHO, UTO MOAbeMHAas CHJIA
Ternepb MOXKeT YPaBHOBECHTb TOJbKO OLHY COCTaBJSIOLLYIO
cuabl Beca —cuay Gy Jlpyras ee cocraBJjsiollasi — cuJjia
G, — BHI30BET CKOJIbXKEHHE CaMoJleTa Ha JieBOoe KphIJO.
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BesieicTBHE CKOJbXKEHHST BO3HUKHET, BO-NEpPBHIX, 3aBOpaud-
BaIOUIUi MOMEHT (B pe3y/bTaTe Kocoro obaysaHus (rose-
J1%a), KOTOPHH, MpenoaoXKuM, JeTYdHK pyJeM Hamnpas-
JIEHHS TIOracHT, He NMPEnsATCTBYS KPEHY; BO-BTOPHIX, MOABEM-
Hasg CHJIa JIEBOTO Kphlia YBEJUUUTCS, T. €. BO3HHKHET MO-
MEHT OTHOCHTEJbHO NIPOLOJbHOH OCH, KOTOPHIA H BBHIPOBHA-
eT KpeH.

C uesbl0 YAy4YUleHHS TOMEPEeYHOH YCTOHUMBOCTH CaMo-
JeTa KpbLIbIM HHOTAA npufgaior V-o6pasHblii BuA (mome-
peunoe V). B 3TcMm cayuae npu HakpeHeHHM caMmoJgera y
ONYLIEHHOTO KpBlIa YroJ aTakd NoJydaercss GoJiblle, ueM
Yy NOJHSITOTO, NG3TOMY BOCCTAHABJAWBAMOUIUI MOMEHT NOJY-
yaercsi 6oJjiee 3HAYHTENbHBIM.

§ 90. MONEPEYHOE NEMNI®UPOBAHUE KPbLIJIIBEB

OcTaHOBMMCS ellle Ha OJHOM SIBJEeHHH, MMEIOUIEM BaxK-
HOe 3HaueHHe [JIs MONePeyHOH YCTOHUHBOCTH M yrpasJse-
MOCTH CamoJieTa.

[Tycth camoJgieT HauaJ KPeHMTbCA Ha TmpaBoe KPBUIO
(puc. 121,a). Torma, KpoMme NOCTYNAaTeJbHOTO JABHUXKEHHS,
3JIeMeHTBI TIPaBOTO Kpbla GYyIYyT ABUraThCsl BHH3, a JieBO-
ro — BBepX, NpHYeM CKOPOCTb NBHXKEHUS BHHU3 M BBepX
6yzer TeM 6oJblie, ueM Aajibllie OT NMPOAOJLHOH OCH HAXo-
IuTcs sJeMeHT Kpblia. CkopocTh aBuKeduss BHH3 W) H
COOTBETCTBYIOILYIO CKOPOCTb ABUIKeHHsS BBepX W, CI0XKuUM
€ MOCTynaTeJbHOH CKOPOCTbIO camoJsieta V (Mo mnpaBuay
TPeYro/bHHKA) U MOJYYUM pe3y/bTHpYyIOUlMe cKopoctu V)
H V, (puc. 121,6). PaccmarpuBasi 3TH.cXeMbl M NOMHS, 4TO
YyrJOM aTakH Kpbljla HasblBaeTcs Yroa MexAy XOpaoH H

Ay

Puc. 121. Tlonepeunoe nemndupoBanne (TOPMOXKeHHE) KpHLIbEB
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HanpaBjeHHeM BO3LYIUIHOH CKOPOCTH, 3aKJ04aeM, 4TO IIPH
HaKpeHeHMH CaMoJieTa YroJ aTakd ONYCKalOLIerocia Kphlja
yBeauuuBaercsa (o,>a), a NOJHUMaloulerocs, Hao6opor,
ymenbiaercs (ap<a); CJAeOBaTeNbHO, MNOAbEMHas CHJa
omyckaollerocss Kpblja Bo3pacraeT, a IOZHHMaAIOIILErocs
yMenbltaercs (puc. 121,@), T. e. co3maercs nonepeyHbld MO-
MEHT, TOPMO3AILUA (raylamuil) BpaieHHe. ITOT MOMEHT
Ha3blBAlOT MOMepPevYHbIM AeMI(PUPYIOLUM MOMEHTOM, HJH
MOMEHTOM TonepeuyHoro geMndupoBaHua®.

ITonepeunoe memndupoBanue KpblibeB cnocoOCTBYeT MO-
nepeuHo#l yCTOHYMBOCTH caMoJsieTa. B caMom fede, ecan Gbl
TOPMOKEHHs] KDPblIbeB He OBLIO, TO YIVIOBasi CKOPOCTb Bpa-
lleHns1 Hapacrajga Obl M CaMOJeT, HauaB KPEHUTbCS, MOT
Obl 3aHATb ONACHOe TOJIOXKEHHe JO TOro, KakK JIeTUHK ycleil
Obl BHIIPABUTh KpeH. A ecy Obl JIETUHK CaM HaKPeHsJ caMo-
J€T, TO NMPH OTCYTCTBUM AeMN(UPOBAHHS CaMOJeT Tak Obl-
CTpo yBeanuuBaj Obl KpeH, YTo JETYUKY TPYAHO OBLIO Obl
COpa3MepHTh JBUIKEHHS PYUYKOH pYJeBOro ynpaBJjeHHUs.

Bnaronapa momepeuHoMy meMngupoOBaHHIO KPbLIbEeB Ha-
KpeHeHHe CaMoJ/ieTa MPOUCXOAUT CPaBHUTEJbHO MeIJIEHHO.

OpnHako Npy CKOPOCTH I110JeTa, 6JH3KOH K MUHHMaJabHOH,
KOTZa yroj artaku OJIM30K K KPUTHUECKOMY, TONEpeyHoe
geMrndupoBaHue KpblibeB yxke oTcyrcTByer. O6bscHsercs
3T0 TeM, YTO Ha OOoJblIMX YrJaax araku KodpobHuUeHT
MOABEMHOR CHJIBI Cy, NPUOAUNKAACH K CBORMY MaKCHMaJb-
HOMY 3HAueHHIo, yXe MaJjo pacreT; CjAeJ0BAaTEIbHO, He-
Oosbllasi pa3HHLA@ B yriax araku [ONYKPLLIbEB ykKe He
naeT 3aMeTHOH pasHHUIBE B UX MOJbEMHBIX CHJAX, T. €. AeMil-
¢dupylolero MoMeHTa NOJYUHUTLCS He MOMKeT.

Ilpu nmepexome Xe 3a KPUTHUECKH#A YroJ aTaku MNOSAB-
JsleTCss Bpallalolliuii MOMEHT, BCJEJCTBHE Yero KphlJabd ca-
MU CTpeMsITCsl NepefiTH BO BpalleHHte (ogpoGHee 06 3TOM—
B IVIaBe O HITONOpEe CaMoJIeTa).

FTABA XI

B3JIET U MOCAJKA

B npenbinymux raaBax 6bIO PacCMOTPEHO YCTaHOBUB-
Ileecs OBMXKEHHe caMoJieTa IO MPSIMOJHUHEHHOH Tpaekro-
puH, T. e. ¢ NOCTOSIHHOH cKOpocTbio. B aToll M nocaenyomei

* OT HeMeUKoro ¢j108a «aeMindep» — rIyLUIUTeb.
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raaBax pasfepeM pasjHuHble CJAYYyad HeYCTaHOBUBLIErocs
A KDHBOJUHEeHHOTO MBUXKEHHSI CaMmoJera.

§ 91. B3JIET CAMOJIETA (OBLIMEE NOHSITHE).
9TANDbI B3JIETA U B3JIETHA AHUCTAHUMUA

Bsaser camosera ecTb YCKOpeHHoe MNpPAVOJHHeHHOE
IBHKeHHe ¢ HAa0OpOM CKOPOCTH H BHICOTHI, HeoOXOAHMBIX
JJla HOPMaJIbHOI'O BblIeTa C a’poapoMa.

Kaxk usBecTHO u3 nIpefblAyliero, caMmoJ/eT He MOXKer
JleTeTh, €CJH CKOPOCTh ero OyleT HuXKe MUHMUMAaJbHOH CKO-
pPOCTH FOPU30HTANBHOTO M0JeTa; y OOMbLIUHCTBA CAMOJETOB
ona npespimaer 100 xum/wac. CaenoBaTenbHo, camMoJjeT MoO-
XeT HayaTh MOJIeT TOJbKO NOCJe IpeJBapaTe/bHOro pas-
Gera.

dranul B3JeTa W B3JeTHas AucTaHuusl. Pasber wumeer
I[eJbI0 PasroH caMmoJieTa A0 TaK Ha3blBaeMOH CKOPOCTH OT-
pbiBa, KoTOpasi HemMHoro GoJplie MuHuUMaAbHOH. Ilocie of-
pbIBa OT 3eMJIM OCYylllecTBJsieTcss Aa/lbHeHIINH pasroH ca-
MoJIeTa MyTeM BblJepPKHBAHUS €ro B TOPHU30HTA/IbHOM IOJIe-
Te Halx seMmJed (puc. 122, BBepXy) — 10 Tex mop, IIOKa
CKOpPOCTb He BO3pacTeT A0 BeJHUHHBl, Oe3omacHoOd mJs
noabvema. Takum oOpasoM, B3JieT caMoJieTa MOXKHO pasbuTh

o U S —
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Puc. 122. Baner camonera: BBEpXy — STalbl B3jleTa M B3JeTHAas Ou-
CTaHUHS; BHH3Y — CHJIBI, [EACTBYIOIlME Ha CaMOJIeT MNpH pasbere H
OTPLIBE OT 3eMJIH
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Ha Tpu 3Tana: 1) pasber u OTPHLIB, 2) BbIIEpXKHBaHHE Hal
seMJiell 1715 Ha6opa CKOPOCTH M 3) mOabeM Ha BHICOTY, He-
06X00UMYIO AJS Tlepejera uepe3 BO3MOXKHBIE TNpPeNATCTBUS
Ha TpaHulle aspoapoMma, paBHywo 25 u*. D1H TpH 3Tana co-
cTaBasiior (MO JJHMHe) TaK Has3blBaeMyid B3JETHYIO
IucTaHUK, PaccMoTpuM HX pasfenbHO.

§ 92. PABEEr CAMOJIETA ¥ OTPbLIB OT 3EMJTH,
YCKOPEHHE NPHU PA3BETE. CKOPOCTb OTPBLIBA

Pas6er ecth yckopeHHOe ABHXKeHHe. Bennumna yckope-
HHSI 3aBHCHUT OT COOTHOIUEHMS CHJ, NeHCTBYIOIIMX HA CaMo-
JIeT.

Korna caMo/sieT cTOMT Ha crapTe TOTOBBI#L K MOJETY H
nBuratesp paGotaer Ha MaJjoM rase (puc. 122, BHu3y), Ha
caMoJier OeAcTBYIOT cuaa Beca (G, sateM paBHas el no Be-
JuuMHe cuaa peakuuu semau N, -+ N, u cuna taru P, xoto-
pas T1oKa ellle HeIOCTAaTOYHA [/ TIPEOJOJIeHHS CHJIBI
TpeHHA KoJsiec 0 3eMuiio. Ho BOT JeTuux nan noJsHelfi ras,
cuJia TATH NIPeoJoseBaeT CHJIbI TPEHUS U CaMoJieT HauyHHaeT
pas6er. IToutu ToTuac Ke moc/e Aayd Trasa JeTUUK JaeT
PYYKY pY/1eBOTO ynpaBjaeHUsl OT ce0s U TeM CaMblM NMpPUMOL-
HUMaeT XBOCT caMoJera (6Graronaps AeHCTBHIO CTPYH BHHTA
Ha TOPH30HTA/NbHOE CnepeHue); BCJAeACTBHE 3TOTO HCye3aeT
TPeHHe XBOCTOBOro KoJjeca, a TJaBHOe — YMeHbIlaeTcs
yroJ aTakH, cjeloBaTe]bHO, YMeHbIIaeTcs U KO3(ppHULUEHT
J060BOr0 CONPOTHBJIeHHST caMo.1eTa. 1o H apyroe obJerua-
er pasber. Cusna taru P B HauaJie pasGera Muoro 6oJbliie
cuJbl Tpedns Qo u J060BOro comporuBieHus Q, T. e. pas-
HoCcTh cunm P— (Q 4 Qrp ) Beamka u cosnaeT YCKOpeHHe,
noaToMy Cckopocib pacterT. C pocToM CKOPOCTH pacTyr
nmopgbeMHas CHJa H JIoGOBOE COTIPOTHBJAEHHE CaAMOJeTa, CUJbI
TPEHHS YMEHbIIAIOTCS, TaK KaK C POCTOM HOABEMHOH CHJBI
yMeHbllIaeTcst Harpy3ka Ha xoseca. Korga nonvemHas cuna
HEeMHOTO NPEeBbLICUT CHJYy Beca, CaMoJileT OTpbiBaeTcs OT
3eMJIH.

Yckopenne npu pasbere. YcKOopeHHOe [OBHXKeHHE BO3-
MOXHO B TOM CJyuae, ecJu ABMXKyWas cuna 6o.blue NPo-
THBONCHCTBYIOUIMX cHJ. Tak Kax cujaa Taru P TsHer caMo-
JeT Biepell, CONPOTUBJIEHHe Xe Bosayxa Q W casa TpeHUA

* Bricota 25 s sBasercs ycaosdoft. B mpyrux crpanax (CLUA,
AHraHs ¥ fp.) B3JET CUHTAeTCd 3aKOHUEHHHIM Ha BhICOTE 15 M.
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Qrp MPOTUBONEHCTBYIOT NBUKEHHIO, TO, OUEBHM/HO, AJis pas-
fera HeoO6XOAMMO Takoe HEPAaBEHCTBO:

P> (Q+Qy).

M ecan u3 Beapyudbl CHABl TATH P BHIUECTh CHJBI COTPO-
THUBJIEHUS, TO MOJYUYUTCS HEKOTOPhIH H3OLITOK Taru AP, xo-
TOPBIE W CO374eT YCKOpeHHe, T. e.

AP =P — (Q'l"QTp).

ITo BropoMmy 3akony HeioToHa cuia, coofiaomas Teay
ycKopeHue, paBHa NPOH3BEIEHHIO Macchl Tejla Ha YCKope-
Hue. O6o3Hayass Maccy camoJjiera M U YCKOPEHHe j, MoXKeM
HanucaTh:

Mbl nosyunau ypaBHeHMe [BHXKeHHS Npu pasbere, us
KOTOPOTC CcJelyeT, YTO YCKOpeHHe mpu pasbere MOJIKHO
ObLIIb:

P—(Q + Q)

J pazb — m

dta ¢opmyaa mokasbiBaer, uTo ueM GoJblie 6yner ua-
OBITOK TATH M 4eM MeHblle Macca camoJsera, Tem 0BoJblle
oyner yckopeHue npu pasbere u, cleloBaTelbHO, TeM GLICT-
pee camoJsieT HabepeT CKOPOCTb MJIA OTPLIBA OT 3eMJIH.

Cxopoctb oTpbiBa. CKOPOCTb, KOTOPYIO CaMoJIeT NOJKeH
UMeThb HJS OTPhIBA OT 3€MJHM, HAa3bBAalOT CKOPOCTHIO
OTDpH B a.

CkopocTh, IPH KOTOPOH caMoJsieT yixe MOXKeT JIeTeTb,
ecTb MHHHMAaJbHAst CKOPOCTb, COOTBETCTBYIOIlAast KPUTHUe-
CKOMY yIay aTak, Korga ko3GbuuuedT NOLBbEMHOR CHJBI
Cy Jocturaer MakcuMmyMma. Ha MuHUMa/JbHOH CKOPOCTH HJIH
oueHb 0J1M3KOH K Hel, BoOOllle rOBOPS, MOXKHO INpPOH3BECTH
OTPHIB, ecjid NpH pas6ere IOYTH He NOAHHMEM XBOCTa ca-
MoJjera ¥ GyaeM coBepilaTh pasGer Ha TaK Ha3bBAeMOM
CTOSHOUYHOM yrJe aTaKH, T. e Ha yrie aTaky,
KOTOPBIH CaMOJIeT C XBOCTOBHLIM KOJIECOM HMeeT NPU CTOSH-
ke Ha semsie (puc. 123 u 124). Ha rakom yriie araku ca-
MoJser 6Gyger HMeTh CKOPOCTb HeMHOro G6oJiee MHHHMaJb-
Ho#. OIHAKO CKOPOCTb, OUeHb OJHU3KYI0O K MHHMMAJbHOH,
HeJMb3sl MPHUHSTL 3a CKOPOCTb OTPbLIBA, TaK KaK Ha Takof
CKOPOCTH CaMoJIeT MMeeT HeNOCTAaTOYHYIO YCTOHYHBOCTb H
ynpaBJseMocTb. BBHIY 3TOr0 OTPLIB NPOHU3BOAHTCH Ha He-
CKOJ/IbKO OoJibliel cKOpocTH — npubausurtensdo Ha 15
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Puc. 123. Crosinounwuii yron atakn camodera §Ix-18

Puc. 124. CrossHOUHHH yroJ aTaku camojera SIk-11

Gonblle MHHHMaJbHOR ckopocTH. CliefroBaTesibHO, CKOPOCTh

OTpbIBa paBHa:
Vorp = 1)15VMHH'

MHWHHUMAIJIBHBIE CKOPOCTH U CKOPOCTU OTPLIBA
(HA YPOBHE MOPJ) CAMOJIETOB fk-18 (G=1050 x2) u $x-11

(G = 2300 ke)
Vuun Vo-rp
Camouier
mfcex l Kmfuac | mfcex [ Kmfuac
dg-18 . . . . . . .. | 28,0 ' 100 32,0 115
.o 41,3 149 47,5 171

Ak-11

Urak, ckopocth oTpriBa npubnausurenbHo Ha 15% 604b-
1e TeopeTHYeCKOH MHUHUMAJNbHOH CKOPOCTH, T. €. paBHA
npakTHYeCKof MUHUMAaJbHOH ckopocTu (§ 45). Unbivu cio-
BaMH, CKOPOCTb OTpPbIBA MOXHO CUHTaTh NPHGJIH3HUTEJIBHO
PaBHOI 3KOHOMHYECKOM CKOPOCTH TOpPU30HTAJBLHOTO IoJera
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(§ 50). Takum o6pas3oM, IpH HOPMaJbHOM B3JjeTe NPHOOP
JOJIXKeH TOKa3bslBaTh MPUMEPHO 3KOHOMHUECKYI0O CKOPOCTb.
[Mpy mOCTAaTOYHOM HABHIKE JIETUHK CYIHT O CKOPOCTH OTPHI-
Ba MO YNpaBJaseMOCTH caMojera (3JepOHEl U PYyJu CTaHO-
BSITCA HOPMAaJIbHO «UYTKUMHUY).

§ 93. BBIAEP)KHBAHUE CAMOJIETA IJi1 HABOPA CKOPOCTH.
B3JIETHAS CKOPOCTb MU 3TAIl MOABEMA

DKOHOMHYECKast CKOPOCTb, KaK H3BECTHO, He NaeT caMo-
ro GBICTPOro MoAbEMA; KPOMe TOrO, U 3TO caMoe IJaBHOe,
9KOHOMHUECKAsy CKOPOCTh ecTh I'PaHHIla MeXKIy HHTepBaJa-
MH TIepBBIX M BTOPHIX PEXHUMOB H IT09TOMY TMOABEM C 3TOH
CKOPOCTbIO Ha MaJofi BeicoTe omaced. CjenoBaTesabHO, TOT-
Jac e 1nocJe OTPbIBa OT 3eMJH HauMHATh MOABEM He CJe-
JdyeT, a HaJAO TMpenBapuTeJbHO HabpaTb CKOpPOCThb, T. €. He-
o6xonuM HaJbHefiufi pasron camoJgera. C 3Toll 1eablo
10cJe OTPhIBA JIETYHK BbIAEpPKHBAaeT MALIMHY B TOPU30H-
TaJbHOM IOJIeTe HH3KO Han 3eMJell.

ITocMoTpuM, Kak co3gaercss YCKOPeHHe INIpH BbIAEpIKH-
BaHUHU caMoJieTa.

K MoMeHTY oTphiBa camoJieTa OT 3eMJH CKJa TPeHHd
KOJIEC O 3eMJI0 HCYyesHeT M, CJIel0BATeJbHO, H36GLITOK TATH
AP (pasroHsiomias cusia) CTaHeT PaBHBIM Pa3HOCTH CHJI
P — Q. Tlpu oTpbiBe 3Ta pasHOCTb OYIEeT HEBEJIHKA, TAK KaK
K MOMEHTY OTpbiBa J060BOE€ compoTHBJeHUe Q BCaelCTBHe
yBeJHUnBLIeficss CKOPOCTH CHJIbHO Bo3pacteT. [Toatomy ToT-
Jac e 1oCJe OTPhIBA CaMoJieTa OT 3eMJH JEeTUYHK HEeMHOTO
YMeHbIIaeT YroJ aTakH, T. €. UyThb-UYThb OTKHUMAET pYUKY
yrpaBJeHHs oT ceOsl C 1esbl0 BhIAEPKUBAHUS MAUIUHBI B TO-
DH3OHTAJbHOM IIOJIeTe HH3KO Halx 3eMJel (MpUMepHO Ha
Beicote 1 #) nas HaGopa ckopoctd. C yMeHblIeHHEM yrija
ataky J060Boe COMpOTHBJAeHHE Q YMEHBUIMTCH H NO3TOMY
pasroHAwoomas cijaa AP Bospacrer.

Takum o6pasoM, IJs BblIep:KUBAHUSA CaMoOJieTa Hajl 3eM-
JIeH MOJyYuM CJefyiolllee YPaBHEHUE JIBUIKEHHS:

AP:P—Q=mj Bbl.1
OTKyHa ijl}l = P—;l’(—) ,
a TaK KaK Macca TesJa paBHa ero Becy, HeJeHHOMY Ha yc-
KOpPEHHEe CUJIBl THAXKECTH, TO

, P—
./sbu::g( a Q)~




BanerHas ckopocTh M 3Tan nmoabeMa. Brigepkubanue
caMoJieTa Hal 3eMJell MMeeT 1eJbi0 yBeJHUEeHHE CKOPOCTH
00 BeJUudHbl, HeoGXxoauMo#t mns GesomacHOro u ObICTPOTO
noabeMa. Takofi CKOpPOCTBbIO SBJAsIETCH HaWBHITOAHeHIIas
CKOpPOCTb TOABEMA, COOTBETCTBYIOILAA MaKCUMaJ/JbHOH Bep-
THKaJbHOH CKOPOCTH, T. €. MaKCHMaJ/JbHOH u3OLITOUHOH
MOIIIHOCTH.

B sneTHo#t mpakTHKe MHOTAA BHIIEPKHUBAIOT CaMmoJseT Hal
3eMJIefl 10 HeCKOJbKO MeHblIe# CKOPOCTH (yMeHbLIas 3THM
5Tam BLIIEPKUBAHHS) M TEPeBONAT caMoJeT Ha TOJOTHH
MoAbEM, BO BpPeMsl KOTOPOTO CKOPOCTb MOCTENeHHO Bo3pac-
TaeT [0 B3JIETHOH, M yXe Torga JIeTYHK YCTaHaBJAUBAET
HOPMaJIbHBEIH yroJ nogabeMa. OQHaKo CjaelyeT MOMHUTD, UTO,
nepeBods CaMOJIeT Ha NMOABEM NPH CKOPOCTH, 3HAUHUTENbHO
MeHblllefl, yeM B3JieTHas, JEeTUHK 3aMeNJIUT PasroH U, IJ1aB-
HOoe, OyIeT BECTH CaMOJIeT Ha pexuMme, GJH3KOM K I'paHHuLe
BTOPbIX peuMoB. [lo3ToMy B TepBble CEKYHAL NOIbeMa
Oyaer MaJgblit 3amac CKOpPOCTH, uUTO moTpebyeT OT JeTuMka
HalpSI?)KEHHOT0 BHUMaHUA M OE3ynpeuHoro MUJIOTHPOBAHHS.

§ 94. HOPMAJIbHbBIN B3JIET U OWIMBKH NPH B3JIETE.
B3JIET C MOAPbIBOM. B3JIET C NMOJYONMYUWEHHDbIM
XBOCTOM

Bhire 6Bl pacCMOTpeHB! 3Tanbl HOPMAaJbHOTO B3JETA.
IIpu HOpMasbHOM B3JeTe MHoc/Je NMOAbeMa XBOCTAa OGBLIYHO
COXpAaHsIeTCsT MTPUMEPHC 3KOHOMHMUYECKHH yros aTakh U pas-
6er ocyllecTBjasieTcsl 40 Te€X IOP, IIOKa CKOPOCTb He AOCTHT-
HeT CKOPOCTH OTpbiBa, KOTOpass mNpHOJH3UTENbHO paBHA
SKOHOMHUYECKOH CKOPOCTH; TOrJa MOJbeMHast CHJa YpaBHO-
BECHT BeC CaMoJieTa ¥ OH caM, 6e3 yuacTusl JeTuHKa, TJaB-
HO OTpbIBAaeTCs OT 3eMJIM ¥ B BO3AyXe CTAHOBHUTCHA HOCTa-
TOYHO YCTOHUMBBIM H ympaBiasembiM. Eciau npu pasbere
JeTUNK IOJAHHMET XBOCT caMoJieTa HeMHOTo OoJblue, UeM
HYXHO, T. e. pasfer OCYyLIeCTBJsSETCA C YIJOM aTaku, He-
MHOTO MEHbIIUM 3KOHOMHYECKOro, TO B 3TOM CJyuae MO J0-
CTHXXEHUU CKOPOCTH OTPbIBA CaMOJIET CaM He OTPbIBAeTCS OT
3eMJt (MombeMHast cusa ellle HeLOCTATOYHAa), M JETUHK
JEeTKHM [BHXKEHHEeM pPYUKH ynpaB/eHHsi Ha cebGs yBejauuu-
BaeT YroJ aTaku, OTPbLIBAS 3TUM CaMOJIET OT 3eMJIH.

IMpu BHIMONHENHUW B3jera KypCaHTH HEpeaKo JOmycKa-
10T rpybble OWIHOKH.

K rtakuM omunbxaM B Hauajie B3JjeTa CJeLyeT OTHECTH
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pesKoe OTKPBITHE Jpoccesss ¥ Pe3KHi MOABLEM XBOCTA, 4TO
NPUBOAUT Npu pasbere K YKJIOHEHHIO caMoJieTa BJeBO, ec-
JH BHHT TPaBOTrO BpallleHus, H BIPaBO, €CJAH BUHT JIEBOTO
BpalleHus.

IlycTh Ha camoJieTe ¢ BHHTOM NMPABOTO BpallleHu;a Haua-
Jau pasber, nas TOJHBIA Ta3 U PYYKy VIpaBJeHHss OT cebs
AJs nmoabema xBocta (puc. 125,a). Tlpu nombeme xBocTa

Puc. 125. Bo3nukHOBeHHE 32aBODAYMBAIOIIHX MOMEHTOB B Hauyaje
pasbera (nMpH MOJHHMaHHH XBOCTa) caMmoJeTa: @ —C BHHTOM Iipa-
BOrO BpalleHHs; 6 — C BHHTOM JIEBOTO BpALIEHHS

JeBasi CTOPOHA BEPTUKANbHOTO OMEePEeHHS 0Ka3biBaeTcs NOX
neACTBHEM 3aKPYUEHHOH CTPYH BHHTA, T. €. a3PONUHAMHUE-
CKOTO MOMeHTa M mpyy, CTPEMSILIETOCS Pa3BEPHYTH CAMOJET
81e80. Pearuus BpameHua BHHTA Mpeax, CTPEMSACH Hakpe-
HUTb CaMOJIET HaJieBO, RarpyXKaeT JeBOe KOJeco, BCJAel-
CTBHE UYero CcaMoJeT CTPEMHTCS 3aBeDHYTb TOXE B1€80.
INonauMas XBOCT camoJeTa, Mbl ONYCKaeM ero HOC, T. e.
H3MeHsieM IIJIOCKOCTb BpalleHHs BHHTA, B Pe3y/bTaTe Yero
BO3HHKAeT THPOCKOMHYECKHH MOMeHT M,,, KoTope# npu
NIpaBOM BpalleHHd BUHTA CTPEMHTCS 3aBEPHYTL cavoJeT
onars-taku 8Aeso (monpobHee O THPOCKONHUECKOM MOMEH-
Te — B cJeayiouel riase).

Urto6bl mapupoBaTh CTPeMJEHHEe caMoJeTa nola AeficTBH-
eM TpexX YKa3aHHBIX MOMEHTOB 3aBOPauHBaTh BJEBO, HYX-
HO, OUeBHIHO, C€O34aThb YDPAaBHOBENIMBAIOWIMA MOMEHT, a
HMEHHO: OTKJOHHTb DPYJNb HalpaBJieHHsT BIpaBo, T. e. HaA-
HaTe HG Npasyo nedans.

Ha caMosere ¢ BUHTOM JIeBOro BpallleHHS] TPH YKa3aH-
HBIX MOMeHTa OYyIyT HMeTb MPOTHBOMOJIOXHOe HampasJe-
nue (puc. 125.6) u camoner 6yner CTPEMHTbCA 3aBEePHYThb
BNpPaBo, MO3TOMY [1apUPOBATh 3TO CTPEMJICHHME HaA0 HaXHU-
MOM Ha JIeBVIO NejaJb.

Ilpn pe3koM yBenuueHUu 4ucaa OGOPOTOB ABHTaTens M
pe3sKOM NoabeMe XBOCTa CYMMapHHIfl 3aBOPauyMBAIOMH{ MO-
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MeHT BO3pacTaeT Tak OBICTPO, UTO HEONLITHLIA JETYHK 4a-
CTO He ycrnesaer mapuposaThb ero. [TosaToMy n/s Bsjiera Ha-
[0 NJaBHO yBeNM4HBATb OGOPOTHI M HE Pe3Ko (HO H He Mel-
JIGHHO) MOAHHMAaTh XBOCT, VIEDPXKHUBafg CaMoJieT OT DasBopo-
Ta HAKMMOM Ha COOTBETCTBYIOUIYIO MeNasb: HAa NMpaByio —
TIpU BUHTE NPaBOTro BpalleHHsi (Kak Ha camoserax SIk-18 u
fx-11), na neBy10 — npu BHUHTe JeBOrO BpalleHHUS.

Iipyro#t xapakrepHo# ouwubKoi Ha pasbere sBJAsSETCH
MeJJTeHHBLI# W HEeJOCTATOUHBIH MOABEM XBOCTA, UTO MOXKET
NpHBECTH K OTPLIBY caMoJera Ha 0oJbLIOM Yrje arakH
1 MaJoH CKOPOCTH — MeHblIefl, ueM CKOPOCTb OTpPLIBA; IIO-
3TOMY OTpPBIB GyleT mpeXIeBpeMeHHBIM, H CAMOJIeT, OKa3as-
WHch B BO3OyXe, GYAeT ellle HeJOCTATOYHO YCTOHUHBBIM H
VTP aBASIEMBIM,

Oxxako B HEKOTOPHIX CNYUaAX H TIPH cobiogeHuy Omn-
peleseHHbIX YCJOBHI ONBITHBIA JETYMK, OTCTynmasg IO He-
006X0OIUMOCTH OT TpeGoBaHWH HOPMAJbHOTO B3JeTa, MOXKeT
C T0Jb30H NPHMEHHUThL OTPHIB CaMoJeTa Ha MaJjo# CKOPOCTH.
D710 npakTHKyeTcss NMpH Tak Ha3bBaeMOM B3JjieTe € NOAPHI-
BOM H B3JeTe C NOJYONYIeHHbIM XBOCTON

Baaer ¢ noapbiBoM. 3aksouaercsi OH B TOM, UTO pas-
fer cosepllaeM C HOPMAaJbHO NOMHSITHIM XBOCTOM, HO He
NOKHIAafCh, KOrAa CKOPOCTb JOCTHTHET CKOPOCTH OTpPHIBA,
HEeCKOJIbKO paHbllle 3TOTO YBeJHYWBaeM YTOJ aTakH MOYTH
10 cTosHouyHOro (BepeM pYuUKy ymnpaBJeHHs HeMHOrO Ha
ce6a); 3THM yBeJHYHBAaeM IMOXBEMHYI CHAY H TakKHM 00-
pasoM OTphiBaeM CaMOJeT Ha MeHbINEH CKOPOCTH, 4eM MHpH
HOpDMaJ/IbHOM B3JieTe, a UMEHHO: Ha CKOPOCTH, COOTBET-
cTBYyIOULEH NPHMEPHO CTOSHOYHOMY VIJy aTak, JHIIb He-
MHOTO NpeBbliIIaed MUHAMAJAbHYIO CKOPOCTb. 3ro0 yMeHb-
waer AJuHy pas6era na 10—15%.

Tlpu B3Jjere ¢ moApPBIBOM caMoJeT YXOAHT B BO3AYX
MOYTH Ha KPUTHYECKOM YIJie aTaxH, BCJAEICTBUE YEero pYJH,
B OCOGECHHOCTH 3JepOoHBIl, paboTaloT HeaocTaToOuHO 3ddex-
THBHO, T. €. YIpaBJseMoCTb caMmoJera miaoxad. [Toatomy B
Tex CjaydasiX, KOrja TpHXOAuTcss npuberatb K B3JeTy C
nonpeiBoM (0 HHX CKasaHO HuXKe), Hago coOJaI0naTh cJje-
nywoluilee:

1. He nonpoiBaTh caMoJieT paHblile, YeM CKOPOCTb He
MIPEBBICHT MUHHMaJbHYIO.

2. Toryac Ke Toc/ae MNOIAPBIBA, THIATEeNbHO CJelst 3a
nonepeyHLlM paBHOBecHeM caMoJieTa (He AOMycKasi HU Ma-
Jlefillero KpeHa), YMeHBIIUTh YIoJ aTaKH H BBIAEpXKATL Ca-
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MOJIET B FOPM3OHTAJbHOM TmoJeTe, 4To6bl HabpaTh HYXKHYIO
CKOPOCTb JJIsi HOPMaJIbHOTO NoabeMa.

Bsser ¢ moAphIBOM OMBITHbIE JIETYHKH NMPUMEHSIOT TOJb-
KO B TeX KpafHUX ciayuasix, Koraa aspoapoM, HMes CBO-
6oaHble MOAXOMbl, HEZOCTATOUEH MO HJIMHE AJA HOPMAaJbHO-
ro B3Jjera.

KypcanraM-1eTuikaM NMpUMEHSITh B3JIeT C MOAPLIBOM Ka-
TeropHYecKH BOCHpellaeTcs.

Bsaer ¢ nmoayonyuieHHbIM XBOCTOM. B HekoTopbIX cay-
yasgx, HapuMep IpY BSI3KOM I'PYHTE, KOTa eCTh OMacHOCTh
KanoTHPOBAHUSA, MPAKTUKYIOT B3JIET C MOJYONYLIEHHBIM XBO-
CTOM, T. €. npu pasbere MOJHUMAIOT XBOCT CaMoJieTa OYeHb
HeMHoro. B atom cayuae pas6er u OTpbIB NPOHCXONAT Ha
6oJbLIOM Yrie aTaku, GJauskoM K crosHounoMy. IToatomy
NpH OTPbIBE OT 3€MJH HYKHO BHHMAaTeJbHO CJEIHTh 3a
paBHOBecHMeM caMoJieTa M 3aTeM TILATeJbHO BbIAEPKATh
MallHHY Hal 3eMJeil, I0Ka OHa He HafepeT CKOPOCTH, HYK-
HOH A/ HOPMAJILHOTO MOAbeMa.

ITpn B3jere ¢ MosMyomyuleHHBIM XBOCTOM MOADPBIB IIPH-
MEeHATb HeJsb3sl, MMOCKOJbKY OTDPBIB NPOUCXOAUT U Ge3 Toro
Ha MaJioH CKOPOCTH.

§ 95. PACYET OJIMHBI U BPEMEHU PA3BErA H B3JIETHOM
DUCTAHUUH (NMPA BE3BETPHH)

HnvHa u BpeMs: pasfera 3aBHCSIT OT CKOPOCTH OTpbIBA
u yckopeuus npu pasbere. Y ecau 6b yckopeHHe Oblio
MOCTOSIHHBIM, TO OMpeNesuTh NJIHHY H BpeMs pasbera Oblio
661 HeTpyaHo. PasznenuB CKOpPOCTh OTphHIBA Ha YCKOpeHHe,
MBI TTOJAyuHd Obl BpeMsi pasbera; 3aTeM, YMHOXHB €ro Ha
CpelHIOI0 CKOpOCThL mnpu pasdere, MOJYUHJH Obl U AJHHY
pasbera. Ho yckopenne mnpu pasbere HENOCTOSIHHO, T. C.
IBHUXKEHHe CaMoJieTa NMPaKTHUECKH HePaBHOMEDHO-YCKOPEH-
Hoe. DTO OUEeHb YCJOMKHSET pacueT AJHHBL U BPEMeHH pas-
Gera. [TostoMy a/is mpakTHuecKHX ueseld OOLIYHO TPHUMEHS-
10T npn6ﬂnmenﬂuﬁ pacuer, NMpHYEM HHOTAA TOJb3YIOTCS
caenymolled nMpubJHKeHHOH q)opwynou.

Lpa36 - O 004 (M)r
'G‘—
rae L,,.6— AanHa pasera B # (npu Ge3BeTpHH);
N — MmomHocTh ABUTaTeNsd B A. C.;
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V orp — CKOPOCTb OTpBIBA B KM/uac;
K — Ko3(pPHUIHUEHT TATH, 3aBUCAWIUA OT Vyaxe ca-
MoJieTa M ero BHHTA, NPHOJIHU3UTE]IbHO paBHLIH

180
y— (A/1s BHHTA H3MEHSEMOrO 1ara);
i

[ — koadduureHT TpeHHs, 3aBHCALIUA OT MOKPOBa
aspoapoma; OH cocTaBJjseT: AJS TBEPIOro no-
kposa |==0,06, ans msrkoro rpynra [==0,08,
0J1s1 nmecuaHo#t nosepxHoctd f=0,12, nas cHe-
ra (qbiku) B cpenHeM [=0,10 u cH/JIbHO BO3-
pacrtaer ImpH MOKPOM CHere.

Hast npubaukeHHOro onpeneseHust BpeMeHH pasbera
MHOTZa NOJb3YIOTCA Caefywolled (hopMyJoh:

Lpasﬁ
lpass = 1,2 Vorp (cex.),

The fpas6 — BpeMsi pasbera B cek.;
Lyass — AnuHa pasbera B A,
Vorp — CKOPOCTH OTpbIBA B KM/4ac.

Ilepefinem Temepp K pacueTy BTOpOro 3Tana B3JjeTa —
BBIICPKHUBAHUSI CaMoJleTa HU3Ko Haa 3eMsael psas Habopa
ckopoctu. B § 93 Mbl mpuimnn x BbIBOAY, UTO TPH BbLAED-
KUBAHUM YCKOpEHUE PaBHO HM30BITKY TArd, AeJeHHOMY Ha
Maccy camoJjera. Ilpu BbigepxHUBaHUM H3OLITOK TATH MBI
Hcnodb3yem /sl pasroda camoJera, T. €. LJs YBeJUUeHHUs
ckopoctd OT Vorp 10 Visa. Ecaum B3rasimyTh Ha nuarpam-
My notpeGHbIX H pacrnojaraeMblX TAT, HanmpuMep camoJgera
§Ik-18 (puc. 60), TO HETpPyLHO YBHMI1eTb, UTO B HHTepBaJje
Mexay Vorp u Vaan (T. e. Mexny ckopocTaMu 115 u
150 km/uac) n3bbiTox TATH AP u3MeHsieTcs MaJjo M NPH-
MepHO PaBeH ero MakcuMaJabHOMY 3Hauenuto, CiefoBaTelb-
HO, YCKOpeHHe TPH BBIAEPKMBAHHH MOXKHO CYHTAThb HOCTO-
AHHpIM. I103TOMY MOXHO Hamucarhb:

. pP—
Jenn = - m_Q‘:

a TakK KaxK Mmacca camoJieTa paBHa ero Becy, HeJEHHOMY Ha
YCKOpPEHHEe CHJbl THAXKECTH, TO

. gAPyaye

.] BB (61 ¢

Onpenenus no 3To#l mpoctoll Qopmyse ycKopeHHe, He-
TPYLHO INOACYMTATh BPeMs U [MJHHY 3Tana BbiAePKUBAHHUSA.
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BpeMsi BhilepKHBaHUSI HafmeM, pasfesanB CEeKYHAHBI Npu-
POCT CKOPOCTH IIPH BBblIepXKUBAaHHH Ha YCKOpEHHe, T. e.

. Vna.n - VOTp
tBH)l - Fi
:128:8

(cexk).
JlnuHy 3Tama BblAepkKUBAHMS HafgeM, YMHOXHB Cpel-
’ VBSJI+VOTP
HIOIO CKOPOCTb NMPH BBIICPKUBAHHH (— 35— ) Ha Bpe-
Msl BELIEDKUB«HHUS. CnenosaTe.ano MOJTYyYHM:

L Vgsn OTp ()
BbiL 2]51,111

Hauny tperbero srana BaseTa Lunox TOXKe HaHTH HeTpyA-
Ho. M3 puc. 126 BuaHO, 4TO B NPSIMOYIOJLHOM TPeyroJbHH-

,
Ligan

Lpasb ¥ Lgpid

.
N
|

IS,

Piic. 126. Cxema pacuera B3jeTHO!l AHCTAHIMH

Ke BCJIeJCTBHE MaJsod BeqMuuHBl yraa O karter Lpon Malio
OTJIMYaeTCs OT THNOTEHY3bl (NYTH MOAbeMa); NO3TOMY MOXK-
10 CUHTaTh, 4TO

. h
sn1€)==l ,
o “I10JL
a M3 TpeyroJbHHKaA CKOpOCTeH
. V
sin @ =-2
VB.’.M
cjexoBaTeqNbHO,
h Vy
L non VBSJI
OTKyna

Lnon = ____hl‘//aan (M).
y

B 3ty ¢opMmyny BXomuT BepTHKasabHas CKCpPocTb Vy ; oue-
BHJIHO, Hado 6paTb ee MakCHMajbHOe 3HaueHHE, MOCKOJbKY
B3JeTHas CKOPOCTb COOTBETCTBYET Vy waxc.

Pacuer B3sierHolt AMCTaHUMM TpeACTaB/sieT HECOMHEH-
HBIl HMHTepec IJs JIETUHKA, HO NPAaKTHYECKH BaXKHBIM fIB-
Jsercs rJ1aBHbIM 06pasoM pacueT IJIUHBI 3Tana pas6era.
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MoXHo CcuMTaTh, YTO B3JeTHas [QUCTAHIMS TNPHMEPHO B
2,56—3 pasa GoJbllie AJUHBL pasbera.

§ 96. BIUSIHHUE BECA H JPYIruX ®AKTOPOB HA AJIUHY
PA3BErA U B3JIETHYIO JUCTAHUHIO

C yBesauyeHHeM TIOJIETHOTO Beca caMoJieTa AJHHA pas-
Gera pacrer. [IpuunHy 3TOro moHsith HETPYIHO. Bo-mepBHiX,
C yBeJIMUEHHEM Beca YBe/JIHYHBAeTcsl CKOPOCTb OTPhIBA; BO-
BTOPHIX, YMEHbLIAETCA YCKOPeHHe, MOCKOJbKY YCKOpeHHEe
06paTHO MpONOpLUHOHaAbHO Macce. [Ipu He6oJbIIOM YBEJH-
UeHWH MOJIETHOro Beca JJuHa pasbera yBeauudBaercs He-
MHOTO, HO IO Mepe YTSKeJIeHHs camoJieTa AJHHa pasbera
Bce Gosiee u Gosee Bozpacraer. C yBeJuUeHHEM IIOJIETHOIO
Beca caMoJieTa BO3PacTaloT M ApYrue 3Tanbl B3JIeTHOH mu-
CTaHIIMH, TOCKOJbKY YMEeHblaeTcsl YCKOpeHHe H YBeJHUH-
Baerca norpe6Hasi CKOPOCTb.

Ha nauHy pasGera BechbMa CHJBHO BJIHSIET COCTOAHUE
nosepxrHoctu a3podpoma. Uem Msrie TpyHT, TeM 6osblie OH
nedopMUpyeTCA MOM KoJecaMu caMoJeTra, YTo BeleT X yBe-
JauueHnio kosdppunyenta tpenus. C menpi0 yMeHbLIEHUs ero
NpUMeHsIOT OeTOHHble, MeTaJJIMuecKue W ILpYyrue B3JeTHbIE
JOPOKKH.

Ha uauny pasSera CHJABHO BAHSIET HAKAOH A3p00POMA.
Ecnn pasber mpoucxonuT mom YKJIOH, To PasTOHY camodie-
Ta TNOMOTaeT COCTaBJ sOllasi CUJABI Beca, NpH pasbere xe
«Ha yKJOH» OHa, HaoGopoT, nmpoTuBoneiicTByeT. EcTecTBeHHO
[I03TOMY, 4TO pasber moJ YKJAOH GyAeT Kopoue, a «Ha YK-
JIOH» — MHOTO [JIMHHee.

Ha pauny pasbera u B3/1eTHYIO DUCTAHIMIO B LIEJOM 3a-
METHO BJIHfIET 8blcoTa a3apodpoma Had yposuem mops. C
BbICOTOH MJIOTHOCTb BO3AYyXa YMeHbLIAETCsS, B pe3yJbTaTte
Yero CKOpPOCTb OTPbIBa U B3JIETHajd CKOPOCTb YBEJMYHBAIOT-
¢ NpOoMOpUHMOHAJbHO BbICOTHOMY K03bduuuenry (§ 51),
4TO U BHI3bIBAeT YBejWyeHHe AJMHHB pasbera u BceH B3Jjer-
HOofl gucraHuuu (cjaenyerT MOMHUTb, UYTO CKOPOCTH IIO MpH-
fopy ocraiorca HeusMeHHbiMH). KpoMme Toro, ecam pBura-
TeJib HEBBICOTHBIf, TO yMeHbllleHHe IJOTHOCTH BO3AYyXa Be-
JeT K YMeHbIUEeHHIO MOLLHOCTH [BUTaTte/s, Clel0BaTeNbHO,
U TATH BHHTA, YTO TaKXKe BbI3blBAeT YBeJMUEHHE [JIHHBI
pasbera u B3jeTHOH AucraHuuu. TakuM ob6pasom, mpHu He-
BBICOTHOM JBUTaleJe B3JeTHast AUCTAaHUMS Ha BBICOKOTOP-
HOM aspojpoMe OyJeT 3aMeTHO GoJblie, yeM Ha OOLIYHOM
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asponpome (T. €. pacmosioXXeHHOM Ha Manofl BblicOTe Hal
ypoBHEM MOps). ¥ BBICOTHOT'O IBHraTe/si MOLIHOCTb ABHUTa-
Teqasl A0 TPaHUUBl BBICOTHOCTH He Hajaer, MO3TOMY B3Jjer-
Hasi AHCTAHUHUSl YIJIHHHTCS HEMHOTO.

Ha B3/leTHYI0 IMCTAHUHIO CHJIBHO BJHAIT pabora cu-
A080U YCTAHOBKY U WiQ2 BUHTA. ¥ MeHbllieHHe TATH CHJOBOH
YCTAHOBKH N0 KaKMM-AH00 NPUUYHHAM, €CTeCTBEHHO, YBEJH-
yuBaeT AJUHY pasfera M APYTHX 3TANOB B3JETHOM AHCTAH-
IHH,

Ha pauny pasfera u BCIO B3JETHYIO AUCTAHLMIO BJIUS-
eT, HaKoHell, serep.

§ 97. BJIMAHHE BETPA HA B3JIET. B3JIET
C BOKOBbIM BETPOM

Baser, kak npaBuJso, cOBepllaerTcss NPOTHB BeTpa, Tak
Kak BCTPeyHbIH Berep cokpailaer pasber u Apyrue 3sTamnsl
B3JIeTHOH AHCTAHIUU U, KPOMe TOro, 00Jeruaer ynpasJeHHe
CaMOJIeTOM.

[Mpeano/soxuM, 4to CKOpoCTb OTPEIBa caMojera Virp =
=100 km/uac. 1o 03HAUaeT, UTO KOTHa KPbLIbS caMmoJeTa
OyayT o6oyBaTbC BCTPEUHEIM INOTOKOM CO CKOPOCTbIO
100 Km/uac, To noabeMHas cujaa (MpH yIJe aTakH, COOTBET-
crBytouieM Vorp) ypaBHOBECHT BeC caMoJieTa H MocJaelHHR
JIETKO OTOpBeTCs OT 3eMsu. Takum oGpasom, Hpu Oe3BeTpuH
caMoJierT AJ5 OTpPpbiBa J0JI2KeH pPa3BHTb CKOPOCTb OTHOCH-
TeJbHO 3eMJIM TaKyl0 e, KaK H OTHOCHTE/JbHO OKpYiKalo-
iero Bosayxa.

Ilycts Tenepp Haw camoJier pasferaercs MPOTHB BeTPa,
ckopocTb KoToporo W =36 km/4ac; 370 3HauuT, UTO KOTAa
caMoJieT ellle CTOMT Ha CTapTe, er0 KPbJIbS yXe 064yBatoT-
CA BCTPEUYHLIM IIOTOKOM cO CKopocTbio 36 xa/«ac. Tak xak
IJs1 OTpbiBa HeoOxoauMa BosAylIHasa ckopoctb 100 km/uac,
TO, cJejoBaTeJbHO, He xBaraer emle 100—36=64 xm/4ac.
Takum obOpasom, npu pasbere NpoTHUB BeTpa CaMOJIET OTO-
PBETCS Yxe B TOT MOMEHT, KOTa ero CKOpPOCTb OTHOCHTEJb-
Ho 3emju Oyner Bcero Jaulib 64 xKm/uac, T. e. OyAeT paBHa
Vorp—-‘ lV.

[Ipu B3sete mo BeTpy nosaydaercst o6paTHas KapTHHA.
Korna camouser, nHauaB pasfer, QOCTHUTHeT OTHOCHTEJbHO
seMsin ckopocTH 36 Km/«ac, T. e. CKOPOCTH OYIOLLIEro eMy
B XROCT BeTpa, TO TOJBKO B 3TOT MOMEHT CKOpPOCTb CaMo-
JeTa OTHOCHTENbHO BO3AYyXa CTaHeT paBHOH HyJao. A Tak
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KaK AJs OTpblBa Heo6X0AMMoO, 4TOGH KpPbi/ibs OGAYBaJHCh
BCTPEYHBIM INOTOKOM co ckopocTbio 100 xm/uac, TOo camo-
JIETy 3Ty CKOpOCTb Hazo elle Pa3BUTb, H NO3TOMY €ro CKO-
POCTb OTHOCHTE/NBHO 36MJIH B MOMEHT OTPhIBA HOJIXKHA OBITh
100 436 = 136 xm/uac, 1. e. no/mxkHA ObITh Vorp 4 W.

CnenoBarenbHo, B GopMyay AJuHB (1 BpeMeHH) pas-
Gera npu B3JeTe NPOTHB BeTpa Haao BMecTo Vorp mOACTA-
BUTb Vorp — W, a mnpu B3jeTe mo BeTpy NOACTaBUTb
Vorp -+ W. Takum o6pasowm,

(Vorp £ W)?
Lyass = 0,004 ——— (m),

G

roe Muayc GepeM msiA B3JeTa IPOTHB BeTpa, NJIOC— IO
Betpy. Ilpu 3TOM cjelyeT MOMHHTb, UTO CKOPOCTb OTPLIBA H
CKOPOCTh BeTpa HOJIKHb GbITh BHIPAXKEHBI B Km/4ac.

JauHa pasbera MpOTHB BeTpa MOJIYYaeTCss MHOTC MeHb-
e, yeM 1o Berpy. JauHa NPYTHX 3TAloB B3JETHOH JAHMCTAH-
LUK TIpH B3JleTe NPOTUB BeTpa TOXKe YyMeHbIlaeTrcs, a IO
BeTPY YyBeJuHuHBaeTcss, TaK KakK B MepBOM cJjydae BeTep
yMeHbLIAeT MYTEBYIO CKOPOCTb CaMoJieTa, a BO BTOPOM —
yBeJHUUBaET,

[1pu B3seTe mpoTuB BeTpa camoJjeT B HauvaJje pasbera
Jyullle ynpasJsiercs, 4eM Ipu Oe3BeTpuu, Tak Kak yXe B
camMoM HauaJjie pasbera o6ayBaeTCsI BCTPEUHBIM MOTOKOM.

Ilpu B3saere no Berpy, HaoGopoT, B Hauaje pasbera ca-
MOJIET TJIOX0 CJyllaeTcs pyJed M 3JepOHOB, TakK Kak 06-
JyBaHue BCTPEUHBIM ITOTOKOM HauyuHaeTcs JHIUb CIYCTH He-
KOTOpoe BpeMi IoC/Te HauaJta pasbera. Kpome toro, momyr-
HbIfl BeTep oc/iabasier acbdexkT o6AYBKH pyJaelt cTpyeit BUH-
Ta— 0o TeX Mop, II0Ka CKOPOCTb CaMmoJieTa JOCTAaTOYHO He
Bo3pacreT. DT0 06CTOATENbCTBO H, [VIaBHOE, YAJHHEHHe pas-
f6era ¥ yBeJHUeHHE CKOPOCTH OTPBIBA OTHOCHTEJbHO 3eMJIU
JeNaloT B3JeT 10 BeTPY MAaJIONpUTOMHBIM, a MHOTAa M omac-
HeiM. [loatomy Hamo u3beraThb B3JieTa 1O BeTpy, B 0COGeH-
HOCTH €CJIH OH CHJIbHBIH.

Yarie NPUXOJUTCS B3JIeTATh ¢ OOKOBLIM BETPOM.

Baaer ¢ GokoBbim BeTpom. IIpn GokoBoM BeTpe camoJier
elle Ha CTapTe HUCHBITBIBAET HEKOTOpPoe GOKOBOEe HaBJjeHHE
(puc. 127,a). Bo Bpems pasbera CKOpPOCTb BeTpa, CKJAamibl-
BasiCh CO CKOPOCTHIO caMoJjera, JaeT Pe3yJbTHPYIOLIH{ MO-
TOK, KOTOPHIH HMeeT 0OJbLIYI0 CKOPOCTh, HO HANpaBJeH IOA
YIJIOM X IJIOCKOCTH CHMMeTpuu camoJdiera (puc. 127,6). Ec-
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Puc. 127. Bausuue GOKOBOro BeTpa Ha CaMOJeT:
a—mua crapre; 6 —npu pasbere. BosHukHOBeHHe OOKOBOH CHJIB

TeCTBEHHO, YTO OT YBeJHUeHHs CKOPOCTH NOTOoKa OoKoBas
cusa BospacTeT. B pesysabraTe 60KOBOTO NaBJIEHHA HOJY-
yaercs CHOC, KOTOPOMY CHauaJla NPensiTCTBYeT TpeHHe KO-
Jec 0 3eMJI0, HO OHO YyMeHblllaeTcsi K KOHLY pasfera, H
TOTIAa CHOC CTAHOBMTCS 3aMeTHBLIM.

Kocoe o6aysanue camoJjiera, Haauuue GOKOBOH CHJBI H
GoKOBOE [aBJieHHe Ha KoJieca CO3JalT clelylollue ocobeH-
HOCTH B yIpaBJ/eHHd CaMoJeTOM IIpH B3JeTe € GOKOBBEM
BETPOM.

Ha camosier pgeficTByeT KpeHSILUH MOMEHT OT Kphblia
M., (puc. 128,a), mOCKO/ILKY IBUKEHHE TPOHUCXOIHUT NpPH KO-
coM oOayBaHuu CaMmoJieTa, T. €. CO CKOJb:XKEHHeM (Ha Ha-
leM DHCYHKe — Ha NpaBoe KPbLIO). DTOT MOMEHT ypaBHO-
BEIIMBAaeM MOMEHTOM 3JIePOHOB, T. €, 1aCM PYUKYy ylpaB.e-
HUSl B Ty CTOPOHY, OTKyHa ayeT BeTep. TeM caMblM He J0-
MYCTHM KpeHa M COXpPaHHM pPOBHYIO Harpysky Ha KoJjeca.
B nauvane pasGera, Kormga CKopocTb ellle MaJja ¥ JeHCTBHe
3JIepOHOB MaJno3(p(PeKTHBHO, AaBaTb PYUKY B yKA3aHHYIO
CTOPOHY HAaJ0 JO0BOJIbHO MHOrO, a [0 Mepe HapacTaHus
CKOPOCTH U YCHJ/IEHHs] NeHCTBUS JEPOHOB NMOCTENEHHO MpH-
BOJAUThL ee B HeHTpajbHOEe NMOJOXKEeHHeE,

Hpyroft ocobeHHOCTbIO B3/1eTa ¢ GOKOBHIM BETPOM SIB-
JSI0TCSl 3aBOpauUBalollie MOMEHTHl OT BePTHKAJbHOrO Ore-
pPEeHHS W BCEro camoJiera.

BepruxanbHoe onepenue moa AefictBHeM GOKOBOH CHJIBI
NaeT MOMEHT, CTpeMsILHiics Pa3BepHYTb CaMoOJeT MPOTuU8
geTpa, T. e. yCTpauuTh ckosbxkenue (puc. 128,6). Koseca,
OPensiTCTBYsl CHOCY, TeM CaMblM TalOT MOMEHT, CTpeMs-
muiics pasBepHYTb CcaMmoJsieT TOXe nporusd serpa. Ho
MOMEHT OT 3J/IePOKOB, YHNOMSHYTbIH BHILIE, CTPEMHTCS pas-
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Puc. 128. Baner mpu GoxoBoM BeTpe. YpaBHOBelIMBaille
9/lepOHaMH KpEHSUero MOMeHTa

BEPHYTb CaMOJIET 110 BeTPY, TaK KakK OMYLIeHHbIH ¢ TIOABET-
PEHHOH CTOPOHBI 3JIePOH TOPMO3HT ABHKEHHE. DTOT MOMEHT
YaCcTUYHO YPaBHOBEILIXBAeT ABa MpelblIYyIIUX, HO AJS INOJ-
HOTO mapupoBaHus HX (u4ToObI caMoJ/ieT COXpaHUJ Hampas-
JIeHde W He colIes C JOPOXKKH) OObIYHO MPHXOLUTCS OTKJIO-
HATb PYJb HamnpaBJeHHs B CTOPOHY, Kyaa AyeT BeTep, T. €.
HaXHUMarTh Ha TeAanb, IPOTHBOMOJOXKHYIO OTKJIOHEHHIO pyY-
KH ynpaBJjeHusl (B HalleM NpHUMepe — Ha JIEBYIO Tedasb).
He cnenyer naxumarh Ha nenajgb INpeXAeBPEMEHHO, HO
npu MaJsefilieM 3aBOpaudMBaHMH CaMmoJieTa MNPOTHB BeTpa
HaJo Ha)KMMaTb Ha mefajb 6e3 npomedseHus.
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ITocsie oTpbeiBa OT 3eMJIH ONSTH JaeM PYUKY YIpaBiieHHs
B CTOPOHY, OTKyHa JAyeT BeTep, T. €. HEMHOTO HakpeHseM
camoJieT Ha BeTep, OJHOBPEMEHHO YAep:KHBafg MalIUHY OT
pasBopoTa Ha)XaTHeM Ha mefajb, cOparTHylo kpeHy. Kpen
JOJKeH OBbITb TOJbKO TAaKHM, 4YTOOBl IoramiaTth CHOC, He
6oJbllle, yHaye CaMoOJIeT MOMKET 3allelUThCS O 3eMJII0 KPH-
JoM. KpeHn Hajgo coxpaHaTb Kak Ha 3Tane BhlJepXHBaHHA,
TaK ¥ Ha 3Tame nogbeMa.

B sakawoueHne o6patuM BHHMaHHe ellle HA OLHO BaXKHOE
06CTOAITENILCTBO, KOTOPOE HAJO YYUTHIBATb TNPH B3JeTe C
6OKOBHIM BETPOM,

PaccMmaTpuBasi pasBopauuBawoiuit MOMeHT npH pasbere
¢ OOKOBHIM BETPOM, Mbl He OroBapHBAaJH, KaKUM BHHTOM
cHabXKeH CaMoJieT — IIPaBOro WJH JIeBOTO BpallleHHsl. A 3To
Jajeko He 6e3pas/jMyHO, IIOCKOJAbKY paboTa BHHTA, Kak OHl-
Jo nokasaHo B § 80, BuisbiBaer npu pasbere Toxe 3aBopa-
YYBAlOWUA MOMEHT, HanpasJjieHHe KOTOPOr'0 3aBHCHUT OT Ha-
npaBJeHus BpalleHus BuHTa. CjefloBaTesNbHO, 3TOT MOMEHT
6yner nmu6o ycuauBarh, Mn60 ocaabidTh 3aBOpauMBalOIIUR
MOMEHT OT AedcTBHSI DOKOBOr'o BeTpa.

Ilycte npu B3sieTe BeTep AYeT ChnpaBa ¥ Ha caMmoJere
YCTaHOBJIEH BHHT NpaBoro BpamleHua (puc. 129,a); roraa
Ha pasbere 3aBOpauuBalOlIMi MOMEHT oT JeicTBus GoKo-
Boro Berpa (Mg, ) ¥ 3aBOpauMBaOLIMi MOMEHT OT delicT-
BHA BUHTA (Mg, ) OyayT uMeTb NPOTHBOIOJ/NOKHOE Hanpas-
JEeHHSI M, C/1efonaTeNbHO, YACTHYHO MJM IOJHOCTHIO ypaB-

Lemep cnpasa

J'B{‘i Mogr -— Myer -—
D 0" Many W
I AR -—

ISGSSHSZA

Gemep cresa

Puc. 129. Pas6er npu GoKOoBOM BeTpe camoJeTa:
@ ¥ 8 —C BHHTOM NpPaBOro BpallleHHs;
6 U 2 — C BUHTOM JIEBOTO BpallleHHs
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HoBecsiTcs. ITostomy a3zner 6yder werpyden. Ecau xe ca-
MoJieT CHaGKeH BHHTOM JIeBOI'O BpallleHHs, TO NpH BeTpe
cnpaBa yKasaHHble MOMEHTHl OYAYT HMeTb OJHHAKOBOe Ha-
npasJenne (puc. 129,6) u moatomy y camoJsiera 6yneT oueHb
CHJIbHOE CTpPEMJeHHe PasBepHYTbCS INPOTHB BeTpa, T. €.
83.ner 6yder 3arpydne.

Ipu 60K0BOM BETpe, AYIOLIEM CJeBa, KaPTHHA NOJYUHTCS
obpatHas (puc. 129,68 u 2).

TakuM o06pasoM, BBITOJHBI TOJBKO TaKHe KOMOHHAIMM:
BUNT NPaso20 8paujeHUs — 8eTep Cnpasa, BUHT 1eB8020 8pPA-
wenus — serep ciesa.

§ 98. MOCAAKA CAMOJIETA (OBILEE NMOHATHE).
3TANbI MOCANKH

Hepen nmocagkoi caModJer coBepuraer cnyck c pa60Ta]0'
UM Ha MaJioM rase JABHrarteJsieM, pexXe — C BBIKJIOUEHHBIM.
B npolecce CHUKEHHUS, IOCJAe pacueTa Ha INOCAaAKy, JIeTUHK
BLIBOOUT CaMOJeT Ha TID‘F[WOJIHHGX:IHY}O TPaeKToOpHIO, Hanpa-
BJIELFVIO K HaAMeueHHOH Touke BBEIDABHUBAHUS CcaMoJeTa.
B6J:1 2M 3eMIH OH BLIp2BNHUBACT MAIUIUHY, U3MEHSIT HAKJOH

Lngg, oy 1
Lz Ly boa

! p
| /ranuposanue u X
Gulepateusanue | avwacnusInLE 2
pusemnonis nn pozawenun | 572
u npodes i -
i

P
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-
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Puc. 15V, 110caaka camoJieta: 3Tansl NOCaAKH H nocagoyHas AHCTAHLUA

TPAeKTOPUH TaK, UYTOGB Yy CaMoi 3eMJiM OHa CTaJja mapas-
aenbHofi 3eMJse (puc. 130). Tak kak nmocje BbIpaBHUBAHUSA
CKOPOCTb OOBIYHO ellle CJAMLIKOM BeJaHKa [Js Mpu3eMJeHud,
TO JIETYHK CTapaeTcs NMpelBapUTeNbHO Kak MOXKHO GoJblie
MIOTacHTb CKOPOCTb, BBIAEPXKUBas [/ 3TOTO MalIMHY B NO-
JeTe mapaJjgesnbHo 3emie. Korma CcKopocTh YMEHbUIHTCS
npu6AU3HTENbHO N0 MUHHMAJbHOH, caMoJjeT mocjae He6oJib-
IIOr0 MapalloTUPOBaHUs (KOTOPOTO MOXKEeT M He GBITh) Ka-
caeTcsl 3eMJIM, TMoCje 4ero OGeXUT Mo 3eMJe o NOJIHOH Oc-
TaHOBKH.

CaefoBaTenbHo, mocajka Moxer OnThb pasbura Ha cie-
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IHylomue 3tanel: 1) niaHupoBaHHe ¢ BHICOTH 25 M H BHIPAB-
HHBaHHUe, 2) BbIJepKUBaHUE IJs1 NOTallleHUs1 CKOPOCTH C na-
palWlIoTHPOBaHHEM, 3) NpH3eMJeHue U NMpober.

OTH Tpu s3Tana -COCTABJAAIOT 110CAJOYHYI0 N HCTa H-
U 4 10.

§ 99. PACYET HA NOCAIKY. OIUUBKH B PACYETE
JAJIbHOCTH TJIAHHPOBAHUA.
CITOCObbl YMEHBWEHHSA OAJIbHOCTH INIAHHPOBAHHUA

PacueTroM Ha mocapgky HasbBalwT MaHeBp 14
npU3eMJeHHsT caMoJieTa Ha 3ajaHHOe HJAH HaMeyeHHoe ca-
MHM JETUMKOM MECTO.

Pasnnuaior caegymolide OCHOBHBIE BHIBI pacuera: 1) ¢
npsMo#, 2) c passoporom Ha 90° n 3) c¢ pasBoporoM Ha
180°. Bce Bunbl pacueTa 3aK/I04alOTCs B APOCCEIHPOBAHHH
IBHTaTe/]s W Mepexojne Ha IJIaHMPOBAHHE B TAKOH MOMEHT,
uyToObl B pe3y/ibTarte MNOCJAEAYIOLIEr0 CHHXKEHUS TpPHU3EM-
JIUTbCST Ha 3aJaHHOE MecCTo.

Ilpu pacuere ¢ mpsMoii JeTUHK IOABOAHT CaMoJeT K MO-
caJoyHOM MoJI0Ce NMPOTHB BeTpa M BBHIBOOAUT CaMoJIeT Ha

npMYIo HanpaBJIeHHY:O
Mlocadpises, mosoce Hg Mcho 'nocagm, Ha>)<lo-
Mecmo  psnieecs: BOJIM3M mocamoy-
Qmocait  yoro «T» (puc. 131.1). Ec-
J¥ BBICOTA SHauUTeJbHad,
TO pacuer, ecTeCTBEHHO,
3aTpyIHHTeJeH, T. €. MoOo-
JKer 0Kas3aTbCsi, YTO CaMoO-
JleT He [OJIETHT [0 MecTa
nocagky uJaH, Hao6opoT,
TIepeJqeTUT ero.

Pacuer ¢ passopoTom
Ha 90° npoute. B 3tom cay-
yae JIeTYHK HIET NepreH-
IOMKYJSIPHO  HanpasJeHHIO
nocamku  (puc. 13L11),
HMesl MeCTO NOCalKu C Ha-
BeTpeHHoH cropounl. Hag
HeKoTopo# Toukofi A oH
BBINOJNHAET  PasBoOpoT H,
3aKaHuMBas ero NpuMepHO

Puc. 131. Cxema raasomepnoro Ha BbicoTe 150 # (He Hu-
pacuera Ha nocanky ’)Ke), BBIBOAUT CaMoJieT

v/§
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N
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#a npavywo. Ecau, Hampasassce Ha Touky A, Jet-
YUK BHOHT, YTO Y Hero Yyxe MaJjJo BBICOTB, TO OH
'MOXET COKPAaTHTh MyTh, <Cpe3aB ero, T. €. TOBEPHYB He-
.CKOJIbKO B CTOpOHY aspoapoMa. Ecsan ke, Hao60poT, BHICO-
Ta TMOKaXeTCsl eMy elle CAHIKOM 060Jbllofl, OH MOXeT OT-
‘BepPHYTb HEMHOTO B CTOPOHY OT aspoipoMa (Ha Hauled CXe-
me — BripaBo). CiegoBaTesbHO, TPH 3TOM crnocoBe JeTUHK
‘MOYeT Jierye BHOCHTb KOPPEKTHBHE B CBOfl pacyer.

Pacuer ¢ pasBoporom Ha 180° cocrout U3 IBYX pasBo-
-potoB Ha 90° B Toukax B u A (puc. 131,/1I). Tlpumenss
3TOT cnoco6, caeliyeT HMeTb B BU/IY, UTO yYyacTOK A0 TOY-
KM B camouseT, uas N0 BeTPy, MNpoxXxoaurt Owlctpo (oco-
GeHHO, ecy BeTep <CHJAbHLIN) H N03TOMY MaJjo Tepser
BBICOTH.

Bo Bcex cayyasx mocaeIHHH pasBOpPOT MAOJKEH ObIThb
3akoHyen He HUXe 150 M, T. e. uToObl Ha 3TOM ‘BLICOTE Ca-
MoJieT OB BLIBEJEH Ha NPAMOJHHEHHOe NJaHUpPOBaHHE K
MecCTy NOCanKH.

IMpu naanupoBanun no nmpaMofi Hesb3s 3a6bIBaTbh O CBS-
‘30 MeXIYy YrJOM MJAaHHPOBAHUS M CKOPOCTHIO IMJaHHPOBA-
Hud. [Tocse BoIBOOA caMoJieTa U3 MOCJeJHEro pasBopoTa Ha-
IO YCTaHOBMTb YroJ IJMIaHMUPOBAHHS, COOTBETCTBYIOMIUA
Hausbironnefiwe#t  ckopoctH (Ha camosete  Sk-18 —
150 km/uac). Tlpu 3TOM TpPOBEpPHThb, HET JIU CHOCA; €CJH
€CTb, YCTPaHHTL ero KpexsoM. Ha Bricote okoso 100 M (He
HUXKe) BBIMYCTUTh IIUTKH. BhINyuieHHble MHTKH YBEJIHUH-
BalOT NOIABEMHYIO CHAY H JOOOBOE CONPOTHUBJEHHE caMoJie-
.a, BCAeACTBHE Yero CKOPOCTb GBLICTPO YMEHBIIHTCA; MO3TO-
My Heo6XONHMO TOTUAC e YBeJMUUTb YTOJ MJaHHPOBAHHS
M YCT3aHOBMTb HY:KHYIO <CKOpPOCTb (Ha camosere Jx-18 —
130 km/uac).

Owubku B pacuere NAJbHOCTH MAaHWpoBaHus. Kypcan-
THl, W15 HA NMOCAIKy, YacTo HeJaloT OWUOKH B pacyere Mpu
NNAHUPOBAHHK 1O NpsAMOA. 3TH oWKUOKY MHOrAa SBASIOTCS
pe3yabTaToM TOTO, 4TO JETUHK, He YUMTHIBAsi CKOPOCTH Ber-
pa, MeXaHHYeCKH MOJb3YeTcsl <«HalleJHBAHUEM» Ha MecCTo
BbIpaBHUBAaHUs camoJdieta. [lpun Ge3BeTpHM 3TOT OPHEHTHP
GbIBaeT TOYEH TOJILKO B TOM CJyuae, ec/id Yyros aTaku paBeH
yray YCTAaHOBKM Kpblja, T. €. KOrjga npojoJbHai oChb CaMo-
JieTa HanpasJeHa No TpaekTopuu nojera (puc. 132,a). Ho
NpX NMOJNIOTOM IJIAHHPOBAHHUU YroJ aTakd OGBIYHO GoJblle
yraa ycTaHOBKH Kpblia, T. €. OCb camMoJjera HeMHOTO «3a-
IpaHa®» OTHOCHTEJIbHO TpaeKTopuH moJtera (puc. 132,6) wu,
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Puc. 132. Quubxu Jetuuka Ha MJIaHUPOBAHHHM NPU «HaLEIUBaHUH>
Ha MeCTO BHIDaBHUBaHHs CamoJera

c/eIoBaTe/IbHO, CaMoJIeT He JOJIeTHT A0 TOTO MecTa, Ha KO-
TOpOe JIETUHK «HalleJHJcsa». [IpH HaJTMuHK BCTPEYHOro BeTPa
HedoJer 6ynmer ewme OoJsbiie. M uem cunbHee BeTep, TeM
6oJsblie OymeT HeHoJeT.

Mexanuuecks noJab3ysch YKasaHHEIM OPHEHTHPOM, Ha-
YUHaOUIMe JEeTYUKH Hepeako HONYycKalioT Jpyryio, OGoJgee
CepbesHylo OMmKOKY, KOTOpass Ha MaJ/iof BbICOTE MOXKET IO-
BeCTH K TsaxXejofl aBsapuu. Buns, uto caMoJger He IOJETHT
10 HaMeUYeHHOTO MecCTa, JIeTYMK HeBOJIbHO 3afupaeT caMo-
Jer (puc. 132,8), T. e. yBequuuBaer yrosa ataku. B pesysb-
tare ckopocts nanaer (V,<<V), camojer mnepexoguT B HH-
TEpBaJ BTOPHLIX PEXKUMOB, HAuMHAET MNapalIlOTHPOBAThL M
CBaJMBAaeTCss Ha KPHLIO.

ITo1b30BoThCsl YKAa3aHHBIM OPHEHTHPOM MOXKHO H MoJies-
HO, HO CJelyeT YYMTHIBaTh CKOpocThb Berpa. Ilaanupys mpo-
THB BeTPa, HALO LIEJIUTbCH HE HA TOUKY BHIDABHHBaHHA, a Ha
HeKoTOpylo G0Jjee MaJbHIO TOuKy. M ueMm cuinHee Berep,
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TeM JaJjblie JEXHT 3Ta «IpHleJbHag» Touka. [lpu 3TOM
HeJIb35 HH Ha CeKYHAY 3a0BIBaTh O CKOPOCTH IJIAHHPOBAHHS
(cnemutb 3a Helt mo npubOpPY) M HU B KOeM <Cjydae He
yMeHbIIATh CKOPOCTb HHXKe 3amanHofi. Ilpu saxonme Ha mo-
caixky cjegyeT [epXaTh CKOPOCTb He MeHblle HAaWBBHITOJI-
Hefiedt, yToObl MMeTh JOCTATOUHHEIA 3amac ckopocTH. [Ipu
CHJILHOM MOPLIBUCTOM BETPE, HApYIIalollleM paBHOBECHE Ca-
MoJieTa, MOJIe3HO MMeThb ellle GoJIbIIME 3amac CKOPOCTH.

[IpaBunbHOCTh pacueta Ha mocafikKy Hamo CTapaThcs Of-
peleauTb B HauaJje NuaHupoBaHus mo npsaMoil. Y ecau pac-
YeT OKasaJics HelpaBWJbHBIM, CJeLYEeT TOTYac ¥Ke TMPHHATDH
MepHl MJIA HCNpaBJeHHsl pacyera. Vicnpamutb pacueT Mox-
HO YXOZOM Ha BTOPOH KPYT HJM XKe NOATATMBAHHEM C IIO-
MOIIBIO CHJIOBOH YCTAHOBKH (IpM HENOJEeTe) M CKOJIbXKEHH-
eM (mpu mepejere).

Hasa yxona Ha Bropoft KPYr He06X0QUMO YBEJIHUUTh 060-
pOTHl ABUraressi 4O MakKCHMaJbHBIX, VIEPXHBasg CaMoJIeT
OT KaOpUPOBAHUS ABHXKEHHEM DPYUKHM YHpaBjieHHss OT cels.
Ilpu DoctuxeHuu HYXKHOH cxopocTu (Ha camoJaere Hdk-18—
140 km/uac) nnaBHo MepeBECTH CAMOJIET Ha peXXKHM II0JIOTo-
ro nogvema. Ha Bbicote oxoso 100 » Hano yOparh IIHTKH,
uUMeq NMpH 5TOM B BUIY, YTO BCJAEACTBHE YMEHbUIEHHS MOLb-
eMHOH CuJIBl KpblJa CaMOJIeT TepdAeT BBICOTY (camoJieT
$Ik-18 — okosto 30 M).

Jlns mcnpaBsieHust pacuera NOATATMBAHMEM NYTeM WHC-
M0JIb30BaHUSI MOIUIHOCTH CHJIOBOH YCTaHOBKH (NpH HemoJe-
Te) Hal0 YBeJHUUTb OGOPOTH ABUTaTe/s N0 cpeaHux (Ha
camosiete $Ik-18 mo 1300 06/MHH) M OZHOBPEMEHHO YMEHb-
IMTL yroJl NJIaHHPOBAHHSA, YTOGE COXPaHHUTL IPEKHION
cxopoctb. [Tocsie yrouHenust pacyeta y6paThb ras u OJHO-
BPEMEHHO NepeBecTH CaMojeT B HOpMaJsbHOe MJIaHHPOBa-
HHe. 3aMeTHM, U4TO MOATATHBAHHE MPUMEHSETCA NPH He3Ha-
yuTeabHOH owubKe B pacuere.

O croJbXeHHH C KPEHOM, MPUMEHSeMOM J[Jisi HCIpaBJe-
HHA pacueTa, KOTAa NPeNBUAUTCA NepeseT, CKasaHO HUXKe.

Cnoco6bl yMenbllleHUs AAJbHOCTH MJAaHupoBaHus. [lja-
HHPYSl K MECTy NOCalKH MO NPSAMOMH, JeTUHK HOJIKEH Mpo-
BEeCTH caMoJsieT Ha 6e30macHO# BbICOTEe HAaX BO3MOXKHBIMU
NpensTCTBUAMH Ha rpaHulie aspoapoma. Ha puc. 133 me-
TPYAHO BHAETb, UTO YeM BHILIE NMPeNsTCTBHE M YeM MeHblle
yroJ MJIaHHPOBaAHUS, TeM [daJjbllie OT NPENsATCTBUS CaMoJeT
TOJOHACT K 3eMJe. DTO 3aTPYNHSET BHIMOJHEHHE TOCAIKH.
Yron niaHHpPOBaHHd MOXHO, NpPaBAa, YBEJIUUHTL PYyJaeM BH-
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bes wummnob

Lo a/z//f//famu / %

Puc. 133. Yroa maaHHpoBaHHsA NpH NCAXOAe K 3eM.T1e C BBIMYIIEHHBIMH
HIMTKAMH M 6e3 LUHTKOB

COTHI, T. €. MJAHNPOBATHL KPYyde, HO NMPHU OTPAHWUUEHHOM a3-
poIpoMe 3TO He NAeT BBHITOMBI, TaK Kak C YBeJHUeHHEM YT-
Ja TJaHUPOBAHHMS CHJIBHO BO3DaCTaeT CKOPOCTb H TO3TOMY
caMoJsieT NOCJMe BHIpaBHUBAHMS NOATO JETHT Haa seMmsefl. C
IeJIbI0 YBEJHUEHHA yrja njaHupoBaHua 6e3 yBeJHUeHHS
CKOPOCTH NPUMEHSIOT IMMTKH (MM 33aKPLITKH), TOMb3YAChH
UMH KakK BO3/IYWHHM TOPMO30M. B HEKOTOpHIX cayyasax ¢
TOH Ke MLeJbl0 NPAKTHKYIOT TNJaHHPOBaHHE CO CKOJbXKe-
HHEM.

HamoMuuM, 910 Npy 3HAYNTEJTLHOM OTKJIOHEHHH UIHTKOB
ONHOBPEMEHHO € vBeJuHueHneM Ko3bhduunenta mnoxbeMHoON
cunpl emte 6oab.gie yBenuuusaercs Ko3abduumeHt no6oBoro
COTIPOTHBJIEHHH; B pe3y/JibTaTe aspOAHHAMHUECKOEe KauecTBO
caMoJsieTa YMEHbUIGeTCs, UTO M BeleT K YBeJWUeHHIO Yriaa
naanuposanun. [Tpu sToM, HecMoTpsa Ha GoJee KpyToe CHH-
JKeHue, CKOpOCTh He yBeJHuHBaercda. DTo ynpollaeT pacyeT
NOCANKH M MO3RNJISET MOJb30BaThCAd a3pOAPOMOM MeHbluef
BEJMUHHLL.

Hrtak, BHINyCKast IIHTKY, MBI YXyAUIaeM KauyecTBO CaMo-
JeTa U YBeJHUHBAEM YTOJ TAAHHPOBAHUS, a TeM CaMbIM
yMeHbllaeM MafbHOCTh MJA3rdpOBAHHA. DTO BHIFOAHO NpPH
3axnie Ha nocaaky. Ho nru BuiHy®neHHOH nocanke (Ha-
npumep, BCAeACTBHE OTKAaz2a JBUraTtessi), KOTaa AajbHOCThb
MJTAHHPOBAHHS HTP2ET NOJOXKHTEJSBHYIO M YacTO pelllaioulyio
poab nns  Bhifopa MecTa TOCajdKH, CMEWHTb C BHIMY-
CKOM HINTKOB He caenyer. CHayana Hamo MJIaHUPOBATbL 6e3
IHTKOB M TOJBKO NPH TMOAXOJAe K TpaHule BhIGpaHHO mnJo-
IaaKHd BHIMYCTHTh IMHTKH.

Teneps paccMOTPHM MJaHHPOBAHHE CO CKOJbXKEHHEM H
KPEHOM, KOTOpPOe HHOrfa NMPHUMEHSIOT MJIsI YBEJUUEHHs KpY-
TH3HBI MJIAHUPOBAHHUSA.
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Ecnn npu ycraHoBuBLIEMCS MPSIMOJHHEHHOM IJIaHHPOBA-
unu (puc. 134,a) OTKJIOHMM py/b HanpaBJ/eHHs, HANpPUMEP,
BJIEBO (Ha)KMeM JIeBYIO MelaJb), TO CaMoJeT HAaUYHET CKOJb-
3UTh BMpaBO M Ha ¢ro3endaxk Oynaer mefictBoBaTh GoKoBas
a’polMHaMuyecKasl Cusa, KOTOpas HapyWHT NyTeBOe paB-
HOBecHe caMoJeTa, NOCKOJbKY OHa HMUYeM He ypaBHOBelle-
Ha. Ecau xe mpesBapuTtesbHO HAKPEHUTb CaMOJIeT Ha Ipa-
BOe KpbLJIO HAcToabko (puc. 134,6), uTobHl cocraBJsiollas
cuael Beca Gp, meficTByIollast BAOJL TOMEPEYHOH ocH, Gblia
paBHa M MPOTHBOMNOJOXKHA 6GoKoBOH cuae Z (puc. 134,8), To
MOXXHO NOJYYHTb PaBHOBeCHe CHJ MO oCH 2. BesenacTBue Ko-
coro o6aysaHus camoJsiera Jo6oBoe COMPOTHBJEHHE BO3pa-
CTeT, MO3TOMY KauecTBO CaMoJieTa YXYAIIMTCA M HLaJbHOCTb
IJIaHUpOBaHUs yMeHbliutcs (puc. 134,6).

ITpu cxonbKeHHM BO3HHKAIOT KpeHSUA U 3aBOpauu-
Batouuiit MoMeHTol (§ 85). B pas6upaemom ciayyae mepsblit
M3 HUX OylneT CTPeMUTbCSl BbIPOBHSITb KpeH, a BTOPOiH —
YHHUTOXKUTb ckoJdbxeHue. TTosTomy, coBepwast niaunposa-
HHE C KPEHOM U CKOJIbKeHHeM, HeoOXOIMMO BCe BpeMs
ypaBHOBelUMBAaTb 3TH MOMEHTBHI: IepBbIi — 3J/epOHAMH,
BTOPOH — pyJleM Hanpas/eHUA (B HalleM NMpuMepe pyyka
py/1eBOro ynpaBJeHHsI OTK/JOHeHa BIPaBO M AaHa JeBas
nejnass).

BesnuuuHa OTKJIOHEHHss PpYNs HanpaBJeHHsT 3aBHCHT,
€CTEeCTBEHHO, OT BEJHUMHH yrsia kpeHa. Kpen He caeayer
HaBatb Gouabile 25—30° Tak Kak npu GOJbIIOM  KpeHe

Tpaexmapur
HOPMATIBHOZO
NIIAHUPIORHET

TDAERTIOPYS TTIAHY = ™
JIOIHUT EO CHOMHEHUEM ~ . _
ST SRSV EE7

S

Puc. 134. TlnanupoBaHHe CcO CKOJBbXKEHHEM: @ — CXeMa CHJ NpH
HOpPMaJIbHOM IJIaHHPOBaHHH; 6 — NMPH MJIAHHPOBAHHU CO CKOJb-
XKEHHeM; 8 — ypaBHOBeHIHBaHWEe OGOKOBOH CHJIB
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TPYIHO yAepKaThb CaMoJieT OT PasBOpPOTa H ONYCKaHHS HO-
ca. CkopocTb cilenyer gepXkarb Takyl XKe, Kak W IPH HOp-
MaJIbHOM MJIaHHUPOBAHHH. 3a CKOPOCTbIO HaJO0 BHUMATENBHO
CJIeUTh, TaK KAaK BCJEICTBHe M3MEHEHHS NMOJIOMKEeHUs Kamo-
Ta OTHOCHTENbHO 3eMJIH MOXXHO He3aMeTHO OJsi ce0d OLIH-
6ouHO BHIOpaTh PYUKY yNnpaBjeHHsi H NONACTb B HHTEpBaJ
BTOPBIX PEXHMOB.

OcHoBHOe Tpe6oBaHHe K NMJAHMPOBAHHIO CO CKOJIbXKEHHU-
eM — NPAMOJIMHEIHOCTh CHHXKEHHSI caMoJieTa C ITOCTOSIHHOH
CKOPOCTBIO H HeMSMEHHHIM KpeHoM. IIpu cKoJIbXKeHuH Ha
camogere §Ix-18 ckopocts JoaxkHa Owth 140 xm/uac,
KpeH — He Goubire 30° IIpsMoauHEAHOCTh TIPH CKOJbXKe-
HUH CJeNYyeT BbIAEPXKUBAThb He N0 OPHEHTHPY Ha TOPU3OH-
Te, a N0 JUHHYM TOCaJOuHHEIX 3HakOB. Ilepen BBOLOM camo-
jleTa B CKOJbXeHue HeOOXOHMMO MNpeIBapHTENbHO OTBEp-
HYTb HOC caMoJiera Ha 10—15° B CTOpOHY, NPOTHBOMOJIOXK-
HYI0 CKOJbXeHHI0 (UTOOBI TPaeKTOPHA NJAaHHPOBAHHUSA CO
CKOJIb:KeHneM Obljia TIPOJOJIKEHHEM NPSIMOJHHEHRHOR Tpa-
€KTOPUH HOPMAaJIbHOTO MJIaHHPOBAHMA).

BriBox camosieTa u3 CKOJbXKEHHS H0JKeH ObiTb 3aKOH-
yeH He HuKe 50 M, TaK KaK NPHU CKOJbXKEHUH CaMOJeT NpH-
obpeTaer MHEepUMIO CHHXeHHs (ocadky) ® MO3TOMY NpH
MEeHbIIeH BLICOTE MOXHO He YCIeTb BBIBECTH €r0 B PeXHM
HOPMAJIBHOTC MJaHUPOBaHUS (caMoJieT MOXKeT YXapHThbCs
o semJa0). Ilocne BhIBOZA M3 CKOJbMKeHHSI cJefyeT HeMend-
JIeHHO NOTaCHTb CHOC KPaTKOBpeMeHHBIM KpeHoMm (5—10°
B CTOPOHY, 0GpaTHYIO CKOJIbKEHHIO.

TexHuxka BBHINOJHEHHS NJAHHPOBAHHS CO CKOMbXKEHHEM
HEeCJI0XHa, HO TaK KaK OHO NMPHUMeHsIeTCS HAa O4eHb MaJjof
BBICOTE, TO OUMMGKM onacHbl. IlosTOMy, mpeskie yevt BHIMOJ-
HATb MJIAaHHPOBaHHe CO CKOJbXXEHHEM Y 3eMJIH, CJe.lyeT OT-
paboraTh ero Ha Ge3omacHOi BLICOTe M NpPHOGPECTii HeoO-
X0JUMBble HABHIKH H YBEDEHHOCTbD. .

§ 100. BbIPABHUBAHHE CAMOJIETA. BBIJEP)KMBAHHUE,
NPU3EMJIEHHE U NMPOBET

BripaBuuBaHHe caMoJsieTa ecTb KpHBOJIMHeflHOe IBHIKe-
HHe, HMelOlllee We/bl0 NOTACHTb BEPTUKANLHYIO CKOPOCThb
Vy (puc. 135,/) u nepefith Ha pexuM BeiepKuBaHus. [Js
3TOR UEJMH C MPUOIHIKEHHEM CaMoJjieTa K 3eMJe yBeJHUHBa-
IOT YroJl aTakH, BCJEACTBHE Yero NoJHAs a3pOJHHaMHYe-
CKas cuaa R camoJiera craHourcs Godbile ero Beca G. Ta-
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Puc. 135. HefictBre cua npu nocajgke camoJjera

KHM o6pasoM, NpH BbpaBHuBaHMH ciaa Y >G, u cuaa
Q>G, (puc. 135,/I). ITox peficTBHEM LIEHTPOCTPEMHUTEIbHOM
cubl Y — Gy co3naercs LEHTPOCTPEMHUTENBHOE YCKODEHHE,
HanpasJieHHOe BBepX, KOTOPOe HCKPHBJSET TpPaeKTOPHIO,
MOKA OHA He CTaHeT TOPH3OHTAJbHOH W BEPTHKAJbHAS CKO-
pOCTb He CTaHeT paBHa HYyJ. B To Xe Bpems cunia
Q — G, TOPMO3UT HBUMKEHHE, YMeHbllad CKOPOCTb CaMoJie-
Ta, KOTOpasi NPH BhHIDABHHBaHWUH, CJIeJOBATENbHO, Maxaer.
ITostomy nepen HauanoM BBIpaBHHBAHHS HAJ0 MMETb He-
KOTODBIH 3amac cKOpocTH. B 3ToM HeTpymHO yOenHThbCs.

[MpeamosoxkuMm, uTo mepen BhIpaBHHBaHUEM 3amaca CKO-
POCTH HET, T. €. CaMOJIeT NUIaHHpPyeT Ha GOJBIIOM yrJe ara-
ki. B takoMm cayuae emie Gosblliee yBeJuueHHe YrJja ara-
KH B MOMEHT BbIPaBHHBAHHSI He HACT 3aMETHOTO yBeJuue-
HUSL TOABEMHOH CHJIBl, NO3TOMY HENOCTATOYHBIM OyHeT u
LEeHTPOCTPEMHTENbHOE YCKOPEHHe, T. €. BepTHKaJbHAas CKO-
poctb Vy He Byner moramena H CaMoJIeT MOMKET YHIapHTb-
cs o 3emJio, [Tocaennero MoxkHO M36eXaTb TOJALKO B TOM
cJyuae, eCJIH BbIDOBHHTb MAIUIHHY y CaMOH 3eMJIH; HO 3TO
TOXE CONpPSAXKEHO C PHCKOM yxapa O 3eMJIO.

OnHako M oyeHb GoJbIION 3amac CKOPOCTH TaK¥kKe He-
xKenarejeH. B sToM cayuae, ecau Mbl HEMHOTO 3allo3gaeM
C BbIpaBHHBaHHEM, LIEHTPOCTPEMUTENbHOE YCKOPEHHE MOMKET
0Ka3aTbCsl ONATb-TAKH HENOCTATOYHBIM H CaMOJIET YRapHT-
Cs O 3eMJIIo, He YCneB 3aKOHUUTb BbIpaBHHBAHHeE.

Tlepen BhipaBHMBaHMEM HafoO MMeTb CKOPOCTb He MeHb-
Ile 3KOHOMHYeCKO#, HoO He OoJbllle HauBbroAHe#mwed. [1pu
5TOM YCJOBMM HauyWHATL BbIDaBHMBAaHHE THXOXOLHOTO Ca-
MoJieTa MOXKHO Ha BbICOTe 5—7 M (GBICTPOXOIHONO — Ha
GoJblIell BbLICOTE) M NOCTENEHHO 3aKOHUHTb BLIDABHHBaHUE
Ha BhICOTe OKoJio 1 m (puc. 135,11]).
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Buipepxusanune, npusemaenue u npoéer. 3agaua Jeruy-
Ka mpu mocalke COCTOMT B TOM, UTOOH NPH3EMJIHTb CaMo-
Jer 6e3 ToJIUKA Ha BO3MOMHO MeHblllell CKOpocTH. Tak Kak
nocJie BbIpaBHHBAHHSL CKOPOCTh CaMoJieTa ellle OueHb Be-
JIUKA, TO BBIIEPKUBAIOT ero MOYTH B FOPH30HTAJNbHOM noJie-
Te, CTapasich KaK MOXHO [OJibllle He HaThb €My KOCHYTbCS
seMmau (puc. 135,/11 u IV). T'opusoHTaJbHEIR N0AeT BO3MO-
eH JMIIb TIPH HaJUYMH TATH, paBHOH JcGoBOMY compo-
TUBJEHHIO, 3leCh Ke TAra OTCYTCTBYeT, NO3TCMYy Jo6G0oBOe
CONPOTHBJIEHHE TOPMO3HT [BHIXKEHHE, YMeHblllasg CKOPOCTh.
Bceaenctsue 3Toro, ecau He NPHASTH Mep, naaaeT H NOLb-
eMHaa cusna. Ho nis ropusonTasbHOro noJsera Heo6X0IMMO,
4yTo0bl NMOgbEMHAss CHd4 BCe BpeMsl OCTaBajach PpaBHOH Be-
cy camoJiera. Jlasg AGCTHXKEHHS 3TOro MOCTENEeHHO (mo Me-
pe yMeHblIeHHsI CKC{,OCTH) H INJaBHO VBEJHYHBAIOT YroJ
aTakHi, BO3MOXHO JoJbllle NMoalepx)usas pasenctso Y = G.
Korga yroa artaku fpofizer 10 CTOSHOYHOrO, NpekpallaioT
€ro yBeJMUeHHe, MO3TOMY caMoJeT GoJibilie He CMOXKeT Npo-
HOJKaTh  TOPHM30HTAJAbHBIA  TOJET M, NapawioTHpys
(puc. 135,/V), onycTHTCA Ha 3eMJ10, KOCHYBIUIHCh ee MOYTH
6e3 TO/MUKA OJHOBPEMEHHO KOJECAMH INACCH M XBOCTOBBIM
kKoJecoMm (puc. 135,V).

TaxoBa NnpaBHJbHasg IoCalka. caMoJieTa C XBOCTOBHIM
KOJIeCOM, TaK Ha3blBaeMass mMocajgkKa Ha TPH TOUKH.

Korza noxbemHas cuia MeHblle Beca, caMoJeT Moa Jef-
cTBHeM cusbpl Y — G omyckaeTcs Ha 3eMJIIO; 3TO JBHXKEHHE
M HasblRaloT MNapalllOTHPOBaHHEM CaMOJerTa.
Ecan BhinepkuBaHue camosieTa mPOMCXOAMT Ha MaJsofi BHI-
cote (Hanpumep, 0,3 M), TO mMapawWIOTHPOBAHHE HE3AMETHO
H CaMOJieT Kacaercsl 3eMad nouTtu Ge3 Tosuka. Jomyckatb
napaioTHpoBaHue ¢ GOJILLION BBICOTHI HeJb3sd, Tak Kak
BO3MO:Ha TOJOMKA LIAaCCH.

Ecau nepen BblpaBHHBaHMeM 3amac CKOpPOCTH Obla Be-
JINK, TO Bbl1epPXKHBAHHE CaMoJieTa B TOPHU30HTAJbHOM IOJie-
Te MOJIY4deTCs JOBOJbHO ANHTENbHBIM.

KocuyBuinch 3eMid, caMosieT HEKOTOpoe BpeMsi GeXHT
10 Hej, MOCTeNeHHO YMeHbluass ckKopocTb (puc. 135;V).
IMonwe-miaa cua majaer, Harpyska Ha KoJieca BO3pacTaer,
CHJ1a 1peHHS TOPMO3HUT BCe CH/IbHee H CaMOJieT OCTaHaBJIH-
BaeTca (puc. 135,V/).

C uesbl0 yMeHbLIEHHS] AJUHBI npo6Gera NPHMEHSIOT TOp-
M03a Ha KoJecax.
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§ 101. NMOCAJOYHAA CKOPOCTb U CHOCOBbI
YMEHbBIIEHHUSA EE. BHObl NOCANOK U OWLUBOK
NMPH NOCALKAX
[TocanoyHOH CKOPOCThIO Ha3bBaeTCss HAUMEHb-
iuasg BosgyllHAas CKOPOCTb CaMoJ/eTa B MOMEHT KacaHus
3eMJd Npu NpaBUALHOH NMocajKe, T. €. NMPH NOCAAKE Ha TPHU
TO4YKH. B mo/sioKeHHH CTOSHKH Ha TPeX ToOukKax caMmoJer
#MeeT CTOAHOYHBIH YroJl aTaku, yacTo OJM3KHH K KpuTHue-
CKOMy, MO3TOMY B KOHLie BblA€PXKUBAHUS CaMOJIeT HMeeT
CKOpOCTb, KOTOpas onpeje/siercss BeJHYHHOR Ko3(hdUUHEH-
Ta Cyer. OTA CKOPOCTh HeMHOTO GoJbllie MHHMUMAJbHOfi. Ho
BO BpeMsi MapallloTHPOBaHUS CKOPOCTb camoJieTa elle He-
CKOJIbKO yMeHblllaeTcsl, BCJAEACTBHE Uero BO31YLUHas CKO-
pOCTb B MOMEHT MNpPU3EMJEHUS —INO0CaAO04YHadA— Yyacro
TOJyYyaeTcss MeHblIe "MHHHMaJbHOM.
OO6blyHO CYMTAIOT, YTO NOCAAOYHAsA CKOpocTh Ha 6%
MEeHbllle MHHHMaJIbHOH, T. €.

Vnoc = 0194’ Vmun
120107

2G
Vioe = 0,94l/m (#|cex).

Y HeKOTODHIX CaMOJIeTOB CTOSIHOUHBIH YroJ aTaku 3Ha-
YHTeJbHO MeHblle KpUTHYeckoro (Hanpumep, y fk-11), mo-
3TOMY NOCaAOYHAA CKOPOCTb MOJy4aercss paBHOH Vi, HIH
naxe HemHoro OoJblie ee. B Takux cayuasx aas onpeae-
JIeHHs MOCAJ04YHOH CKOPOCTH HCXOAAT M3 BEJHYMHBl KO3(-
(GHLHMEHTA Cycr W CUMTAIOT, UTO

2
Viee = 0’941/—_—0,, cf? 3 (#/cex).

Has yMeHblleHHs mOCafioyHO# CKOPOCTH HAYT MO TYTH
yBeadueHuss KO3(Q(HUIUHEHTA Cymake C NOMOULIbIO MeXaHH3a-
udd Kpblia. Eenu cuMtathb, UTO y NIPOCTOrO Kpblla B cped-
HeM KO3((HUHEHT Cyyaxe= 1,4, TO NPU OTKJIOHEHHBIX LLHT-
KaX Cyuake = 1,9. DT0 naeT CHHXKeHHe NOCAN0YHOH CKOPOCTH
npuMepHo Ha 15%.

Jas obaeryenust mocafku M AJ BO3MOXKHOCTH MOJIb30-
BaHHA MaJjblM{ MOCAJOYHbIMH IVIOULAAKAMH BeCbMa XKeJa-
Tes b0 Obl10 Obl BCeria HMeTb HeOOJbLIYIO [10CaI04YHYIO
CKOPUCTb, HO 3TO BO MHOTHX ClyuasX OKasblBaeTCa Heocy-
IleCTBAMbBIM, TAK KaK XeJaHHe yBeJHYuTb ObiCTPOXOIHOCTDH
CaMoJ/IeTOB 3aCTaBJ/seT YBeJHUYUBATb YACJbHYIO Harpysky
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Ha Kphijo % , UTO HeH36eXHO Beler K YB&JIHUEHHIO TOCa-

JIOYHOR CKCDPOCTH.

Bupbl mocajgok u omuGKu npu mocaakax. 3amaua Jet-
YHKa NPH NOcajike 3aKJAIOYaeTCss B TOM, 4YTOOGHI, BLIDABHHB
camoJieT, LOBeCTH ero J0 MHHHMalbHOM CKOPOCTH K TOMY
MOMEHTY, KOTAa TPAaeKTOPHUSA ABHKEHHSI MJaBHO MOXOHMAET K
seMJ/ie. B TakoM cayuae u moayyaercs mnpaBusbHAs 1 O-
caagxa Ha TpH Touku (puc. 136,a). IlpaBunbHas mo-
canka Tpebyer Xopollero rjasomMepa W NPOYHOrO HaBHIKA,
npuobperaeMoro TpeHuposkoi. [Tocasky cuuralor OnHUM
H3 CaMBIX TPYAHBIX 3/IeMEHTOB IoJieTa. DTO OGbICHAETCH
He CTO/IbKO CJIOXKHOCTBIO TEXHHKHM BBINOJHEHHS TMOCAKH,

SIS 7

Puc. 136. Buagbnl nocagox camoJiera ¢ ABYXKOJECHHM ILIacCH: @ — mpa-

BHJIBHAsI NMOCajKa — Ha TPU TOUKH; 6 — mocaika ¢ GOMbUINM Mapalro-

THpOBaHHeM («C IUIIOXOM»); 8 — mocajgka Ha Kojeca (Ha cxopocm)
2 — «KO03eJI» MOC]Ae HeyAayHOM Mocagk¥ Ha KoJjeca
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CKOJIBKO UHCTO TCHXOJIOTHMUECKMMH MpHuMHAMH  (TeXHHKA
BBITIOJIHEHHS, HAIIPAMep, BUpakKa CJO0XKHee).

Bo-nepBbix, A5 BBHINOJHEHHS TOCAOKH JeTUYHK DacroJa-
raeT HHUTOXKHBIM BpeMeHeM (HEeCKOJIbKO CeKYHJ), MO3TOMY
OH He [OJKeH MONYCTHTh IpyOo# oWIHOKH, TaK KaK He XBa-
TUT BPeMeHH Js ucrpasjeHus: ee. ClefoBaTeNbHO, BCAKOE
[ABMIKEHHe PYJSIMH, B OCOOEHHOCTH PyJeM BBICOTHI, MOJI2KHO
OBITh pEIIHTeJbHBIM, HO B TO Ke BpeM:l pasMepeHHO TouY-
HBIM.

Bo-BropbiX, 61130CTh 3eMJH OOBIYHO JaeT OlUylleHHe
ONaCHOCTH, €CJY He JJ/Is XKH3HH THJ0Ta, TO JJs LeJOCTH
MallHHbL.

ATy 1Ba XapakTepHbX ()akTopa — KPAaTKOBPEMEHHOCTD
N0CajK¥ ¥ BO3SMOXKHOCTb aBapuyl — M CO3AAIOT Y MOJOJOTO
JIETUHKA TO HaNpSKEHHOe COCTOSIHHE, KOTOpPOe OTpHLaTelNb-
10 CKa3blBAETCSl HA BBINOJHEHHH T10CATKH.

M3 3T0ro, KOHEuHO, He CJAeAYeT, UTO BhiNOJHEHHe TIoCal-
KM 10 TPYAHCCTH Ha Bcex caMoJeTax OIHMHAKOBO. Ecrect-
BEHHO, UTO yeM O6oJibllle MOCaJo4yHast CKOPOCTL, a CJeaoBa-
TeJIbHO, H BePTHKAJNbHAs CKOPOCTh MJIaHUPOBAHHUS (KOTOPYIO
NPAXOJUTCS TacHTh), TeM GOJIBIIYI0 TPYAHOCTh NpeJCTaBJA-
eT BBIMOJIHeHHe mocanku. Ilo aToH mpuuMHe TmocaagKa, Ha-
npuMep, camoJsera Ak-11, KoHeyHo TpymHee, yeM camoJie-
ta §1k-18.

Hepenko nauunawomui JeTunx gonyckaer rpyoble omn6-
KU Ha Tocalke.

Ecan JeTuYuK BBICOKO BBHIPOBHHJI MAaIIHHY U JOBEJ CKO-
pPOCTh [0 MHHHMAaJbHON, KOT/[a TPAEeKTOPHsI IoJeTa elle He
nojoula K 8eMJe M Kojeca HaxomsiTcs Ha OoublIoM pac-
crostHud oT Hee (puc. 136,6), To moJyuaercsi Iocajika C
OuUGHb 3aMETHBIM mapaulloTHPOBAaHHEM, HJH, KaK ee MHOTJA
HasbIBAIOT, MOCajgka ¢ «nJioxoMy». Ecau Bbicora na-
pallIOTHPOBAHHS He CJAMUIKOM BeJHKa, TO IIacCH OOBLIYHO
BBIIEDKMBAET yAap, B NMPOTHBHOM CJyuae LIaccy JoMaeTcs.
Ifocagka c mapauroTipoBaHieM MPHMEHHUMa B TeX Caydass,
KOTJa NPUXOMAUTCA CaAUThbC Ha MECTHOCTH, MaJjo NPHTOA-
HOHM A/ mocajkd (HampuMep, Ha NMalIHIO) HJH COBCeM He-
npurogHol (Ha Bomy, 6oJioTO, Jec).

Ecau jleT4uK BHIPOBHUJ MallIMHY CJAHIIKOM TO3JHO U KO-
Jeca yxKe KOCHYJHCh 3eMJIH, a CKOPOCTb ellle SHAUUTEJbHO
OoJibllle TIOCAJOYHOH, TO IIOJdydYaeTcsi Mocajgka Ha JBe Tou-
KM, TAaK H&3plBaeMasy mocagKa Ha KOJgeca, HIH, Kak
ee eume HasbpBalT. mNoCajKa Ha CKOpPOCTH
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(puc. 136,8). Takds 10Cajika [NPOXOAUT OJArOMNONYYyHO B
TOM cJIyuae, eCJAd a’3POAPOM POBHBIH M JETUHMK HOCTATOUHO
onbiTHEIHA. [lesqo B TOM, 4YTo camoJer, KOCHYBIIHChL KoJeca-
MH 3eMJH (Xaxe 6e3 ToJuKa), CTPEMHTCS ONYCTHTb XBOCT,
NOCKOJIbKY LEHTp TSKECTH HAXOJAUTCs MO03add TOYEK OIOo-
PBI — KOJIeC; eCJId JIeTYUK 3TO JOMNYCTHT, TO YroJ aTakd yBe-
JIUYUTCST, MOAbeMHasl CHa cTaHeT OoJsblile Beca M CaMoOJIeT
BHOBb OTHEJIUTCA OT 3eMJH. UTo6B He M[OMYCTUTh 3TOTO,
CJIefyeT PyJaeM BBICOTHI YIAepXKMBaTh CaMoJeT OT OIycKa-
HHUsT XBOCTA M0 TeX TO0p, I0Ka CKOPOCTb HE ynajgeT X0 fu-
cajqouHoii. Ilpu nmocagke Ha Kojeca Ha HEPOBHOM a3poape-
Me BO3MOXKHBI CHJIbHBIe TOMYKH. Ec/au OT To/uKa mIaccH He
cJIOMaeTcs, TO CaMOJIET CAeJsaeT NPBIKOK, T. €. NMpou3oiimer
TaK Ha3blBaeMblfl «KO03e/» C IOCJAECAYIOUIMM MapallioTHpo-
BaHHeM (puc. 136,2).

Ecou camoner B3MbL1 HeMHOro (He Bhllle OJHOTO MeT-
pa), TO Halo 3ajiepKaTh PYUYKy YIPABJEHHS H IO Mepe
npubanKeHHsT caMoJjera K 3eMJe MPOU3BECTH HOPMAaJbHYIO
nocanxy. Ecau camoger B3MbLI GoJsiee BLICOKO, HEOGXOIUMO
HeOOMbIIMM JBUMKEHHEM DYUKH ylpaBJjeHusi oT ceba cHu-
3UTb caMoJieT 0 BBICOTHI npuMepHo 0,75 # UM npu manb-
HefillleM CHHKEHUHM CaMoJieTa TPOU3BECTH HOPMAJbHYIO IIO-
CamKy.

Cienyer yuuTbIBaTh, YTO IOC/Te B3MBIBAHHSI —CaMoJieT
npubsnxaercs K 3emgae ¢ 0o/bliiefi BepTHKAJbHOH CKO-
POCTbIO, NOSTOMY, MPOM3BOJS NMOCAIKy IOCJAe B3MBIBaHHA,
Hajlo pyuyky ynpasJjeHus BeiOHpaTh Ha cebsi copasMepHO
TEeMIY CHHXKEHHS caMoJjeTa (ueM OBICTpee CHHKaeTcd ca-
MoJieT, TeM OblcTpee Hao BHIOHpATh PYUKY), YTOBHEl yCmeThb
NpHAATbh CAMOJIETY NMOCAJ0YHOE ITOJIOXKEHHe Ha BLICOTE OKO-
Jgo 0,25 m. Ilpu 3TOM Haj0 CjeauTh 3a coXpaHeHUEM Ha-
NpaBJieHusl, He NONYCKasi KPEHOB M IePeTSTHBaHUs DYUKH
ynpasJeHus Ha cebs.

B sakmiouenye 3ameTHM, 4TO nocajgka Ha KoJeca (Ha
CKOpOCTH), Beaywlas NpH c1aboM BCTPEUHOM BeTpe K «KO-
3JIEHHIO» CaMoJera, IlejgecoobpasHa INpH CHJIbHOM BeTpe
(noapoGree — B moc/iefHeM naparpade 3TOH TIyiaBhbl).

§ 102, IJIMHA TNMPOBErA UM PACYET MOCAJOYHOM
AUCTAHUMUH (MTPU BE3BETPHH)

Pacuer nnuuer npoGera mocse mocaikd aHaJorxueH pa-
CUeTy NJIMHBI pasbera mpu BsJjeTe C TOH JUIIb pasHuIel,
YTO NpU TOCAJAKe YCKOpeHHe OTpHIaTenbHoe. Toumbli pa-
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cueT CJOMKEH, TaK KakK yCcKopeHHe HemocTosiuHO. [Tpu6an-
KEHHBIH pacuer AJMHBL mpo0era OCHOBAH Ha MPHMEHEHHW
(opMYJIBl PAaBHOMEDHO-3aMeILJIEHHOTO JBHKEHHSI C MOCTOSH-
HBIM CPEIHHM YCKOpPEHHEeM:

V2
anoﬁ—':*no£ M),
T ()

rae V. —TnocagouHasi CKOPOCTb B M/CEK;
Jep — cpedHee ycKOpeHHe npu mpoGere, KOTopoe pas-
HO mpuMepHo | M/cex? Ges moJb30BaHUA KoOJec-
HBIMH TopMo3aMmu H 1,5 m/cex? npu mno/b3osa-
HHH TOPMO3aMHU.
IloacraBnass 3TH 3HaueHuss B GOpPMYyJay, MOJYUudM CJe-
Ayrounye npoctele GopMyJbl AJs pacuera AJAMHB npoera:

V2
Lugos = Y2 ()

V‘Z
ano().cmp:\l = ;OC (M)
Pacuer paunel npoGera HauGosee BaxKeH JAJs [1PaKTH-
ku. Ho uHorna OniBaeT HeoOXomuM M pacyeT BCe# mocamouy-
Hol mucraHuuu. M3 puc. 130 BuaHO, uTO

Lnoc. AHCT =— me + LBH,ZI + an06 .

Hauny stana Ly, ¢ BBICOTHI 25 M HETPYAHO HAHTH, 3Has
yros arakd HJAH COOTBETCTBYIOILYIO €My CKOpPOCTb, IIO-
CKOJIbKY

Ly = HK,

rae K — xayecTBo camoJera, COOTBETCTBYIOIIee YIJy aTaku
Ha 3Tane NJIaHHPOBAHMUS.

Hnuny srana L,,, paccuuTaTh TOYHO HeJeTKO, Tak Kak
BblIepKUBaHUe caMmoJ/ieTa Haja 3eMJel npeacras/iser coboi
3aMeJiJIeHHOe JBHIKEHHe, TIpHYEeM YCKOpeHHe SIBJSETCS Iie-
pevennsM, [l npHOAHKEHHOTO pacueTa BeJIHUMHY YCKO-
PEHHSI CUMTAIOT HOCTOSIHHOH, YTO IN03BOJISIET TMOJb30BaThCH
"¢opMyJsoff paBHOMepHO-3aMeJJeHHOro JABHKeHHs. Ha oc-
HOBe ee MPUMEHSIOT CJeAyIOYI0 mpub/anKeHHyw (Hop-
MyJay:

Ly =0,03 (ngl - Vznoc),

rae Vo, vV, .— ckopocTu camoJjieTa B KM/4ac.
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§ 103. BIMAHHUE BETPA HA MOCAIKY. NOCAJKA C BOKOBBIM
. BETPOM

IMocaiky, nmomoGHO B3JIETYy, BBLIOJHSIOT, KaK TMpPaBHJIO,
NPOTHUB BeTpa.

Berpeunslf BeTep yMeHbLIAeT CKOPOCTb camoJjeTa OTHO-
CHUTEJbHO 3eMJIH BO BpeMs BhIAEpXKHBAHUSA U B MOMEHT IIpHU-
semisenusi. CiaemoBaTesbHO, MOCaJOyYHasi CKOPOCTb OTHOCH-
TeJbHO 3eMJIM YMeHbllaercss (mocajgouHasi CKOPOCTb OTHO-
CHTEJILHO BO3/yXa, 0 KoTopoit uiia peur B § 101, ocraercs,
KOHEeuHO, Ge3 M3MeHeHHsI). YMeHbIIaeTcss CKOPOCTh camoJie-
Ta M Ha Tpobere, BCJEACTBHE UYero yMeHblIaeTcss H AJHMHA
npobGera. Ilpu mocaake mo BeTpy mnoJayuaercss obpaTHas
KapTuua.

vy npu npoGere NPOTHB BeTPa H 1o BETPY MOIKHO
MojcuuTaTh no Tod ke QopmyJte, uto u 6e3 BeTpa, B3sIB B
YHCAUTENe BMECTO CKOpocTH V,, DPasHOCTb HJIM CYMMY CKO-
pocreit V4, u W Berpa:

1" W
Lugos = Yroe LWy

(Vnoc‘Jf" W) (m),

anou ¢ TOpM —

rae V o ¥ W— ckopoctu B M/Celf.

WUrak, BCTpeuHblfi BeTep yMeHbLIaeT MOCANOUYHYI0 CKO-
pPOCTH OTHOCHTEJILHO 3eMJH, UTO SIBJsSEeTCs (PaKTOPOM IMOJO-
KuTeabHbIM. KpoMe Toro, Ha npo6ere BCTpeuHbI BeTep He-
Jglaet camoJer 6oJiee ynpaB/iadeMbIM U YCTOHUMBBIM, TaK Kak
KPBbLIbSL U PYJH BIJOTh 0 NMOJHOH OCTAHOBKU MALUMHBI 00-
JYBAIOTCH BCTPEUHBLIM ITOTOKOM.

Ilpu mocamke NPOTUB CHJIBHOIO BeTpa CJeAyeT caxarb
MalIMHY Ha KoJieca, Tak KakK Mocajxa Ha TPH TOYKH B 3TOM
cjayuae He Bcerga mpoxoaut O.aromonyuHo. deno B TOM,
YTO y 3eMJIM BeTep BCerga MOPBIBUCT; B 3TUX YCJAOBHUSX DH-
CKOBAHHO TOABOAUTL MaUIMHY K 3eMJe Ha MaJjoi CKOpo-
CTH, KOTJa YHPaBJsgeMOCTb H YCTOHUMBOCTb HENOCTATOUHBL..
[Tocagka Ha KoJieca, T. €. Ha CKOPOCTH (NpH MaJoM yrje
aTaku), rapaHTHpyeT B 3ToM cjydyae 06JaromnosyyHoe Hpu-
3eMJIeHHe,

ITo 3To# e TpuuMHE NPOTUB OUEHb CUJIbBHOTO BeTPa
NPUMEHSIOT NMOCaJKY .Ha Kojeca «Ha rasy», T. €. NpH IOI-
Xxoje K 3eMise Yy6aBasioT 060pOTH ABHTaTesss HAaCTOJBLKO,
4ToOBl OCTaBaJjach HeboJibluas Tsra MAJ7A YBeJHUEHHS CKO-
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poctn npusemJerus. Ho kak ToJbKo MallliHa KOCHETCS KO-
JlecaMHy 3eMJiH, ra3 ybupaior.

Ilpu mocanmke mo BeTpy mocagouHasi CKOPOCTb OTHOCH-
TeJIbHO 3eMJM yBesnHuuBaeTcd. Kpome Toro, mpuMepHO Ha
cepenuHe nmpo6era CHJAbHO YXYALIAIOTCS YCTOHUMBOCTBD M YIl-
paBJseMOCTh caMoJeTa, a K KoHIy npobera, Korjga ckopocTb
caMoJieTa OTHOCHTEJBHO 3eMJM YMeHbUIaeTcsi JO CKOPOCTH
BeTpa (OTHOCHTEJHHO BO3AyXa— N0 HYyJd), caMoJieT CTa-
HOBHTCSI COBCEM HeyIlpaBJ/sieMbIM. Bce 3T0 saTpymHsieT BbI-
TIOJIHEHHe MOCaJKH, JesaeT ee PUCKOBAHHOMH, a MPH CHJIbHOM
BeTpe U HeBO3MOKHOM,

IMocanka c 60okoBeIM BeTpoM. I1pu GokoBoM Berpe camo-
JIeT JIETUT CO CHOCOM OTHOCHTe/bHO 3eMJH. [TostoMy, mia-
HHDys1 1o NpsAMol (Ioc/ie MOCJAefHEro pasBopoTa) K HaMe-
YeHHOMY MecTy NOCafXH, HaJo YCTPAHUTh CHOC, TaK Kak
B NIPOTUBHOM CJjydae caMoJleT 32 BPeMs IJIaHMPOBaHHs Oy-
JIeT CHeCeH OT HaMeuyeHHOro MecTa mocaaxu. s 3Toro Ha
IJIaHHPOBAHHM CO3Jal0T KPEH B CTOPOHY, OTKyAa IyeT Be-
Tep (puc. 137), yaep:xuBasi camoseT OT pasBopoTa pyJeM
HanpaB/JeHHA (HaxarHeM Ha «oOpaTHY» mnejalb), T. €.
OCyLIeCTBJSIOT IJIAaHHpPOBaHHe co cKoabxenueM (§ 99).
KpeH coxpaHsiioT npu BBHIDABHHBAHMH M  BBLAEDPKHBAHHH
camoJiera, AOCTHras NMPSMOJHHEHHOCTH TOCAIKH IpU MOMO-
WK py/as Hanpas/eHusi. K KoHLY BBHIIEpKHUBAHHSL PYUKY ITO-
CTENEeHHO YOHMpPAOT K HeHTPaIbHOMY MNOJIOXKEHHIO — Tak,
4TOGBl K MOMEHTY Npu3eM/IeHHs KpeH 6bul yGpan. Ilo Mepe

Puc. 137. Tlocagxa ¢ GOKOBHIM BETPOM — YHHUTOMKEHHE
CHOCA MyTeM CKOJbXKEHHUS
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YMEHbIIeHUs KPEeHa MOCTENeHHO 0c1abasi0T HaXHM Ha «00-
pPaTHYIO» TefaJb.

B camom KoHLe BBIIEpKUBaAHUSI Y CaMoJieTa BHOBb MO-
)KeT MOsIBUTBbCSL CHOC, a TakK XKak NPHMEHSITb KpeH IS ero
VHUUTOXKEHHs] yiKe TO3JHO W HeJb3d (caMoJieT 3ajeHeT
KDBLJIOM O 3eMJII0 MJIM IIPU3EMJIUTCS Ha OQHO KOJIeco), TO
HaN0 HEMOCPEACTBEHHO Tiepel MOMEHTOM TpHseMJyeHus (He
paHblile) MJaBHBIM HaXXHMOM Ha Tefajbh B CTOPOHY CHoca
MOBepHYTh CaMoJeT B HampaBjaeHUH (haKTHYeCKOro MBHKe-
HUS U TeM CcaMblM YHHUTOXKHTL OOKOBYIO Harpysky Ha
LIaccH.

Bo Bpems mpobera camosier mox AeHcTBHeM GOKOBOIO
BeTpa CTPeMUTCS Da3BepHYTbCS NMPOTHB BETpa, MOSTOMY Ha-
IO yBeJHWYUTh HAXKHUM Ha TNEfanb B CTOPOHY CHOCA, OJHO-
BPEMEHHO JlaBas pYYKy YynpaBJieHHs B CTOPOHY, OTKYyna
ayer Berep (YTOOBI yJep:KarTbh CaMoOJeT OT HAKPEHEHHs).

FTJTABA XII
BHUPA)X U CIIUPAJIb

§ 104. OBILEE NMOHATHE O KPHUBOJIMHEMHOM ITOJIETE.
BJIUAHHE FHPOCKOMHUYECKOrO MOMEHTA BHHTA.
A3POJAHHAMHUYECKHE NMEPErPY3KH

s XpUBOJMHEHHOTO [BUMKEHHST HEOOXOAHMA LEHTPO-
CTpeMHTe]bHAA cuaa. Ha niaHupoBaHuu mnepej mocaixoi,
yToOBl 3aCTAaBHUTb CAMOJET [OBHTATbCs MO KPHBOH, JeETUHK
coslnaer LEeHTPOCTPeMHUTe/]bHYI0 CHJY, KakKk MBI BHOENH, Y-
TeM YBEJHYCHHS TOABEMHOH CHJBL DTHUM Ke NMyTeM MOKHO
CO31aTh UEHTPOCTPEMHUTEJBHYIO CHIY H B APYTHX CJayyasux
noJsera.

HeiictBie pyseil B KpUBOJMHeHHOM MmoJieTe He MeHserTcs,
OJIHaKO ynpaBJeHHe CaMOJIeTOM MMeeT HEKOTOphle 0COoGeH-
HOCTH.

Pyab BHCOTB B KPHBOJNHHEHHOM IOJIETE CAYKHUT MJISk
HU3MEHEHHUs] yrjia aTakh M TeM CaMblM — Ui CO3JaHHUs
KPDUBHU3HBI TPAEKTOPHH B IIJIOCKOCTH CHMMETPHHM CaMoJera
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(puc. 138). Ho paGora
pyJsi BBHICOTBL B KPHUBO-
JUHEHHOM ToJeTe  He-
CKOJIbKO OTJIHYaercss OT
paborel ero B NMPSIMOJIH-
HeliHOM moJere. [eso B
TOM, UTO CaMoJeT, [Bu-
rasgcbp 1Mo KpHUBOH, OJHO-
BPEMEHHO TOBOpayuBAa-
eTCcsl BOKPYT HONepeyHOH
0CH, a 5TO PUBOJHUT, KaK
NOKa3blBACT PHCYHOK, K
YBeJUYEHHIO YIJa aTakH
TOPU30HTAJBHOTO Omepe-
HHS; TI03TOMY OlepeHHe
co3/1aetT IMpoTHBOAeHCT-
BYIOIIMH KDPUBOJHHEHHO-
MYy TOJIETY MOMEHT (JieM-
NPHPYIOLWHH  MOMEHT),
BCJIOJACTBHE Yero  JJIs
VBeJMUEHHUST yrja aTaku
caMo/eTa  NPHXOAUTCS
6oablie 6path Ha celd
PYUKY YIpaBJieHHUS.

Pyab nanpaBaenus

Yewnmy natppoma

Pic. 138. TlpotusojeiicTnie

TOPH30HTANILHOTO  OMNeperHs
KPUBOJHMHEHHOMY MOJIeTy B
IJIOCKOCTH CHMMeTpPHI
camoJieTa

B KPHBOJIMHEHHOM

noJere,

Kak ¥ B NPAMOJHUHEHHOM, VIPaBJ/seT CKOJbXKEHHEeM CaMo-
Jgeta. Uto e Kacaercsi paGoTwl PyJsi HanpaBJeHHs, TO H
anech (puc. 139) BeprukajdbHOe onepeHue cosgaer AeMI-

Uenmp
nobgpoma

Puc. 139. TlporusoaeiicTsie BepTHKAJLHOIO oOlnepe-

HHSI  KDHBOJHHEHHOMY
NJIOCKOCTH

NoJIeTy B T'OPH30HTANbHOM
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Puc. 140. K o6bsicHeHMI0 THPOCKOMHYECKOrO MEHCTBHS
BUHTA (NMPaBOrO BPAILEHHSI) HA CaMoJer

¢bupyomui MOMEHT U JJs1 NPOTHBOAEHCTBHS eMy INPUXOLUT-
Csl OTKJIOHSITb DYJb HaNpaBJieHHs BO BHYTPEHHIO CTOPOHY
KPUBOH.

Bansinne rupockonuueckoro Momenrta BHHTA. IIpejcra-
BuM cefe, YTO Macca BUHTa NMPaBOro BpallleHHs] COCPEROTO-
deHa B ABYX rpysax I u 2 (puc. 140). Ilyets B TOT MO-
MEHT, KOI'la BUHT HAXONMJCHA B BEPTHKAJBHOM IOJIOKEHHH,
JIETYHK OTKJIOHHJ PYJb BBICOTH BBEPX (B3SJ PYyUKy Ha ce-
6s). OnyckaHue XBocTa caMoJieTa NPHBENET K TOMY, 4TO K
OKPY:KHOH CKopocTH BpauleHusi V rpysos (BHHT4) OTHOCH-
TeJbHO MPOMOJBHOH OCH X NOGABHUTCH CKOPOCTb U OTHOCH-
TeJbHO TIomepeuHoH ocu 2. Korma mnocje 3TOro rpysbl
3aiMyT TOpPH30HTAJbHOE IIOJIOXKEeHHe, TO MO0 HHEPUUH OHH
OyAyT CTPEMHTbCS COXPaHUTh NPUOBPETEHHYIO NPH OMyCKa-
HHM XBOCT4 CaMoJjieTa CKOPOCTb u. BciaeAcTBMe 3TOro sB-
JIeHHUs], HA3BIBAEMOTO THPOCKOMHUYECKHM MOMeH-
TOM BHHTa, camoJser Oyner pasBopauuBaThcsi. B naH-
HOM cJyvae NPY BHHTe TPaBOro BpallleHHss ONyCKaHHe
XBOCTA NPUBOJMT K BO3HHKHOBEHHIO MPaBOro passo-
pora.
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Puc. 141. I'mpockonHueckoe peficTBue Ha caMOJIeT BHHTA MNPaBoro

Bpall€HHsA H BHHTA JIeBOIO BpalleHHs

Peaxuus caMoJsiera, BosHMKAawOUlass Ha OTK/JOHEHHE pY-
Jefl M3-3a TUPOCKONMUYECKOTO MOMEHTAa BHHTA, 3aBHCUT OT
HanpaBJieHHs] BpalleHHs] BUHTA M HaNpaBJIeHHS TepeMenie-
HUg Hoca caMoJieta (puc. 141).

TakuM o6pasoM, HanpasieHue nepemeujerus Hoca ca-
Mmosera or Oedcreust eUPOCKONUYECKO20 MOMEHTQ GUHTA
MONCHO HQUTU, €CAU HANPaBAeHUe NepemMelyerus HOCQ OT
deticreusn pyaeti nosepuen na 90° gokpye ocu BUHTA 8 CTO-
pony epauwjenus (puc. 141).

BuusiHie rupoCKONMYECKOTO MOMEHTA JEeTYHK  JOJIXKeH
napupoBaTh NPU TMOMOIIY TOrO HJAH HHOTO DY/, OTKJIOHAA
€ro B COOTBETCTBYIOULYI0 CTOPOHY, T. €. CO3/iaBas MOMEHT,
NPOTHBONOJIOKHBIH THPOCKONMHYeCKOMY (HampuMep, B CJy-
yae, u300paxeHHoM Ha puc. 140, oTK/IOHsEM pyJab Hanpas-
JIEHUsT BJIEBO).

AsponuHamuyeckue meperpysku. AspoguHaMuuecKoH Ie-
perpyskoit (n) B moJieTe HashIBAeTCS OTHOLIEHME IIOLBEM-
HOJ CHJIpI KPLIIbeB K Becy caMoJiera:

Y

G*
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B ropusoHTanHOM NOJeTe MpH CHOKOHHON arMocdepe
nojJbeMHasi cHJa paBHa Becy caMoJeTa, C/Je[oBare/bHo, ne-
perpyska n = 1. B xpuBoJuHelHOM TI0JIETE, KOTAA MOXBEM-
Hasi cuJa cTaHoBUTcA GoJjblie Beca, 6yaeM HMeTb neperpys-
Ky 7 GoJblile eTHHHUIBI.

Kak peficTByeT meperpyska Ha caMoJeT B nojere?

LlenTpocTpeMuTeNbHOR CHJIe BCerfla CONyTCTBYET pPaBHas
efl ¥ TMPOTHBOMOJOMKHAA 10 HANPABJEHHIO LEHTPOOeKHad
cusna uHepuuu. Tax, ecau mpuBsizsath K GeueBKe KaMeHb H
BpalllaTh €ro, To CHJa, KOTOPYI0 Mbl IpHJaraeM K KaMHIO,
3acTaB/ss ero ABMTaTbCHd MO0 OKPYMKHOCTH, SABJSETCS LEHT-
POCTPEMHUTe/IbHOM CHJIOH, CHIa JKe, ¢ KOTOpOil KaMeHb jei-
CTBYeT Ha Hauly PyKYy, siBJsercs LeHTpoGexHol cumoii. Ha-
IIa pyka BOCIPHHMMAaeT 3Ty CHJAY Kak yBeJHueHHe Beca
kaMHs. W ecsim BK/IIOUHTb MeXK/JAy PYKOH H KaMHeM NDYKHUH-
Hble Becol (0esaMeH), To Npu BpalleHHMU KaMH§ MpYyXKHHA
O6yaer pacTsIruBarthCs, T. €. Bechl OYAYT NOKa3bBATh Kak
OBl yBeJHyeHHe Beca KaMHA.

Ilpun ABUMKeHMM caMoJjeTa N0 KPHBOH LEHTPOCTPEeMH-
TeJbHOH cuJIOf SIBJsIeTCSl MoJAbeMHas CHJa, T. € CHJa [aB-
JeHHST BO3JyXa Ha KpbLIbd, LEHTpoGeKHOH Ke CHJIOH Oy-
IeT cuJa [aBJeHHS KpbLIbeB Ha Bo3ayX. Ilpu 3TOM, Kak H
B ONbITe C KaMHeM, HeHTpobexHasi cula JeHcTByeT moao0-
HO CHJe TsaxecTH. A Tak Kak no BeJdHuHHE OHA BCeria pas-
Ha LEHTPOCTPEMHUTEe]bHOH cuJ/e, TO NPH YBEJHYEHHH TO-
caefHell Bo3pacTaer Bo CTOJIbKO XKe pas. Taxum ob6pasowm,
aspofvHaMUUecKasl Teperpysxa Nofo6Ha yBeJHUeHHIO Beca
BCeX yacre#i camoJiera.

IMpu Ha uuyuu Neperpysky JETUuuKy M NaccaxupaM Ka-
JKeTcsl, UTO OHM CaMM M BCe Belld HA caMmoJeTe CTamd TH-
wenee. Ecan, HanpuMep, iep:xaTh B pyKe rpy3 8 1 ke, 1o
npu meperpyske n==3 Oymer KasaTtbCs, UTO JepXUM TIpy3
B 3 k2. Bo cTO/IbKO Xe pas CTaHeT «TsiKeslee» W Halle TeJo.
Ilpu sTOM ecau pyuxka ympaBJeHHs B3gTa Ha cebs H, cJe-
NIOBAaTeJLHO, NOJbeMHasl CHJda [eHCTByeT Ha KPbLIO MO Ha-
TpaBJEHHIO OT €ero HMKHell NMOBEPXHOCTH K BepXHeH, T. e.
SIBJISIETCS TOJIOXKUTEJNbHOH, TO JeTUHKa NpUKUMaeT K CH-
nenbio (puc. 142,a). Ecou Xe pyuka pesxko maHa OT cebs
1 TOJbeMHasi CuJaa JeficTByeT Ha KPBLIO MO HampaBJeHHIO
OT ero BepxHeHd MOBEPXHOCTH K HHKHeH, T. e. sBJsgeTCS OT-
pHLATeNbHOH, TO TeJO JIeTUHKA OTAeNseTcs OT CHJAEHbS H
yIepKHUBAeTCa TOJAbKO PeMHsIMHU B camosere (puc. 142,6). B
MepBOM C/yuae KpoBb OyMeT OTJIMBATL OT TOJIOBBI K HOTaM,
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Puc. 142. HeiictBue UEHTPOGEKHOH CHJAB HHEPUHHM Ha JETYHKa:
@ — NPH PE3KOM YBEJIUUEHHH YIryia aTaku; 6—IMpH Pe3KOM YMeHb-
LIEHHH yIyia aTaku

BO BTOPOM — NMpPHUJHBATh K TOJI0Be. To m Apyroe Mozxker
MOBECTH K TOTepe CO3HAHMS, €CIM meperpyska Oymer upes-
MEPHO BeJHKa.

Takum oGpasom, foJiblilasi meperpyska onacHa IJs npoy-
HOCTH caMoJ/ieéTa M [Js KH3HH JerTuuka. [TosToMmy JeTyux
JNOJIKEH 3HAaTh OTPAHHYEHHS] caMoJieTa II0 Mepenpyskam.

Ecsay Ha GosblIo# CKOPOCTH PE3KO yBEJHUHUTL YroJl ara-
k1 {pesko B3fATb PYYKY yrpaBieHHs Ha ce0s), TO MOLbeM-
Has CcHJa BO3pacTeT — TMOJAYUHTCcsT GoJbllasi Tmeperpyska.
MaxkcumanbHas Tneperpyska IOJYYHTCS, OUEBUIHO, B TOM
c/aydyae, €cJad JIETUHK Ha CKOPOCTH V pe3Ko YBEJHUUT yron
aTaky A0 KpPHUTHUecKOro. TeopeTHyecKH MaKCHMasdbHYIO He-
perpysky MOKHO OTpee]dTh MO caelyolledl Gopmyse:

—(V_y
’lMﬁKC - VMHI{ .

Caenyer uMeThb B BHAY, uTO 3Ta ¢GopMyJa mojyyeHa B
NpPeNnoNOKEeHHH, YTO NP YBEJHUEHHH YIJa aTakH OO KpH-
THYECKOr0 CKOpOCTh moJieTa ocraercs pasHoit V. OueBun-
HO, TIPAKTHUYECKH TAaKYyl0 Teperpysky IoJYUUTb HeJb3s.
YMeHblIeHHe CKOPOCTH B mMpoliecce yBeJHUeHHs] YrJa aTaku
NPUBOIUT K YMEHbIUEHHIO MeperpyskH.

CKOpOCTb OJJHOTO M TOTO Ke camoJiera MOXeT OBITh pas-
auuHoii. CrenoBaTeNbHO, PA3/JHUHON MOXKET NOJYUHThCS H
neperpyska, u ueMm GoJibiie ckopocTh V, TeM GoJgblue Gymer
u meperpyska. Ilosatomy Ha 6oAbuwiux CKOpPOCTAX noaeraq,
0coberHo npu 8o6lX00e U3 NUKUPOBAHUS, Heab3s bpars pe3-
Ko pyuky ynpasienus Ha cebA.
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J1sg usMepeHuss Teperpyskd yCTaHaABJIMBAIOT npubop,
MOJIYUUBIIHE HasBaHHe akcesepoMmeTpa. Jleruux, py-
KOBOJCTBYSICh TIOKa3aHHeM 3TOro Mpubopa, MOXKeT CBOEBpe-
MEHHO YMEHBUIUTb NeperpysKy, Korma oHa CTaHOBHTCs onac-
HOH 1J/Is1 MPOYHOCTH CaMoJieTa.

Kosddbuuuentom 6GesomacHOCTHU HasbBaercs
OTHOLIEHUE paspylIawolied HarpysKH K 3KCH1yaTaluOHHOH,
3a KOTOPYIO NPUHMUMAIOT MaKCHMaJ/bHO AONYCTHMYIO B TIO-
aere. Kosthduiuent GesomacHoCTy MOXKHO Tak JKe Onpene-
JIUTh, KaK OTHOWIEHHe paspyllaloliell neperpyskd K 3KC-
nayatanuoHHoit. OOBIYHO B HMHCTPYKLIHAX YKasbBAlOT Be-
JUUUHY 3KCILIyaTalHOHHOH meperpy3ku. Koadduuunenrt 6es-
OMacHOCTH y COBpPeMeHHBIX camoJ/ieToB paseH 1,5+ 2,0.

§ 105.. BHPA)KM. MPABHJIbHBIM BHUPA)X, JEVWCTBHE CHJI

Bupax* sasasercss Haubojiee  pacnpocTpaHEHHBIM BH-
IOM KPHBOJUHEHHOTO moJleTa ¥ CAYKHT /IS U3MEHEeHHs Ha-
mpaBJeHHs moJeTa. B 3aBUCHMOCTH OT TOrO, Ha CKOJBKO
rpajycoB MOBOpauMBAETCs TPAEKTODPHS I0JeTa, YKas3bIBAlOT
yros passopota, HanpuMmep Ha 90° u na 180° Ilpu Tpenu-
POBOUHBIX IIOJIETAX YacTo AesaioT BHpaxku Ha 360° u Goib-
me (TpaekTopus IoJieTa ONUChIBaeT OKPY:KHOCTh). Hano
3aMETHTh, UTO B IUKOJbHOH TpakKTHKe CJIOBO BUPANX OBBIYHO
IPUMEHIIOT TOJNbKO B INOCJEe[HeM CJyuae, B OCTAJbHBIX XKe
cJyuasix dalle MPUMEHSIOT CJI0BO Pa3sopor.

Pasnnuator gBa BHIa Bupaxel: 1) npaBuibHble BUpa-
KH — MeJjkue M ray6okHe; 2) HenmpaBHJbHEIE BHPaXKH CO
CKOJIbXKEHHEM.

[TpaBUABHBIM BHPAaxXOM Ha3bBaWT MNOJET ca-
MoJieTa Mo Jyre OKPYIKHOCTH, Jexalllefl B FOPH3OHTaJbHOH
TJIOCKOCTH, C TOCTOSIHHOH CKOPOCTHIO H 0€3 CKOJIbKEHHS,
T. €. KOTJla BEKTOD CKOPOCTH JIEXKHT B TJIOCKOCTH CHMMET-
puu camoJgera (puc. 143,a).

Ecau caMoser uMeer CKOJIbXKeHHe BO BHYTPEHHIOI CTO-
pony Kpusoit (puc. 143,6) uau Bo BHewHioi0 (puc. 143,8),
TO HampaBJIeHHe CKOPOCTH yiKe He COBHajgaeT C IMJIOCKOCTbIO
CHMMETPHUH M COCTaBJ/sIeT ¢ HeH HeKoTopwlit yroa . B mep-
BOM CJyuyae CKOJIbJKEHHE Ha3blBAIOT BHYTPEHHHM, BO
BTOPOM — BHE LI H U M.

* @paHny3ckoe CI0BO, 03HAYACT «MOBOPOT».
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Puc. 143. Cxembl BHpazkeil: a — NpaBH/bHOro BHpaka; 6 — BHpaxa
C BHYTPEHHUM CKOJIbIKEHHEM; 8 — C BHELIHUM CKOJbXKEHHEM

Mpasuabubiit BUpax, neiicteue cua. [las ocyuiectsie-
HUSI BHpayka HYKHa HeypaBHOBelUeHHasl CHJa, HanpasJeH-
Has TOPH3OHTAJbBHO K IIEHTPY BHpaXKa, T. e. LEHTPOCTPEeMHU-
TeJbHasg cHaa. YTOOGLI NMOJYUYHTH 3Ty CHJY, HaKPEHUM ca-
MOJIET 3JIepOHAMH B CTOPOHY BHpaXKa Ha HEKOTOPBIH yroJa 7y,
KOTOpHIHl HasbplBaeTcd yraom Kpena (puc. 144,a). B
pesyJbTaTe 3TOr0 Ha TOT Ke YroJ HaKJOHSEeTcs H BEKTOp
TMOABEMHON CHJIBI Y Kpbiia. PasnoxuB 3Ty cuay 1o Bep-
'THKAJIM ¥ TOPU30HTAJH, NOJYYHM ABe cuibl: ¥y u Yo M3 Hux
cuna Yy moaKHa momaepxHBaTh caMoJeT (YpaBHOBEIIHBATh
cuay Beca), a cHaa Yy CJOYXKHTbh HEHTPOCTPEMHTEeNbHOH cH-
JIOH.

Urak, pist ocyuiecTBJeHHS NPaBHJILHOTO BHpa)Ka MNOIDL-
eMHasl cHJa JAO0JKHA OBITh yBeJHUEeHA C TaKUM pacueToM,
uyToOBl ee BepTHKaJbHas COCTABJSIONIAs Y; MOTJa ypaBHO-

\

A v
Y“‘y
@ / 4
7
&
___________ S/ . A
a J &

Puc. 144. CxeMBl CH Ha BMpa)kaX: @ — Ha NPaBUJIBHOM MEJKOM
BHpaxe; 6 — Ha NPaBHILHOM TI'TyGOKOM BUpaXe; 8 — Ha BHpaxke
co cHmxkenueM, Korpa Y <G

269



BecHTb Bec caMmoJieTd. DTOro MOXKHO HOCTHYb ABYMS CIIOCO-
GaMu: yBe/HUEeHHeM yIvla aTaKH WJIM yBeJHUeHHeM CKOPOCTH
noJera.

Ecau storo He chemnaeM, To BepTHKaJsbHasfi COCTaBJISAIC-
mas Y, okaxercs MeHblle cuJbl Beca (puc. 144,8) u mon
JeicTBHeM pa3HocTH cul G — Yy camoJier 6yneT CHHKATb-
csl Ha BUpaxKe, T. €. MOJYUUTCsT HENPaBUIbHBIH BUPAK -— €O
CHHIKEHHEM,

§ 106. PAIHYC BHPA)XA H Ero0 3ABHCHMOCTb OT
CKOPOCTH MOJIETA H YIVIA KPEHA, BPEMJ BHPA)XA.
NMEPErPY3KA HA BHPAXE

[ BBINOJHEHUS BUpaxKa HeoOXomuMa LEHTPOCTpEMH-
TeJbHas cuja. YeM MeHbllero pajauyca BHpaxK Mbl Ke-
JlaeM OCYILeCTBUTb, TeM GOJBIIYIO JOJ/IXKHbI CO3AATh LEHTPO-
CTPEeMHUTeJBbHYIO cHay. MHave roBopsi, AJs yMeHbLIEHHs pa-
Juyca BUpaxa HeoOXOAUMO YBeJUUUTb TOPU30HTAJBHYIO CO-
CTaBJISIOILYIO MOABEMHON CHJIBI, HO C TAKUM pacueroM, 4To-
OBl ee BepTHKAaJ/bHAas COCTaBJsIOUlast OCTaBasach paBHOH Be-
cy camodJiera. M3 puc. 144,06 BuaHO, 4TO AJISI 3TOTO HeoHXO-
UMO YBEJHUYUTb KPEH CaMoJieTa 1 OJJHOBPeMEeHHO YBEeJHUHTD
NOABEMHYIO CHJIY Y, T. e. yroa aTakd (HJIH CKOPOCTB).

Brlpasum 1eHTpOCTpeMUTENbHYIO CHIY Y, Uepes moabeM-
HYI0 CHJy ¥ yroa KpeHa (puc. 144,a):

Y2 - YSil’l. T
C apyrofi CTOpOHBI, LIEHTPOCTPEMHUTENbHAS CHJAA TNPO-

NopUHOHAJbHA Macce Tesaa, KBaipaTy CKOPOCTH W 06paTHO
NpoNopUHOHa/IbHa paguycy Bpaulenus. CienoBaTesbHO,

my?
Cly
Tfle M — Macca camoJera;
R, — paanyc Bupaxa.
[ToacraBisisi 9T0 BbIpaxKeHHe BMECTO CHJbl Yy B TepBYIO
43 HaNUCaHHBIX GOPMYJ, & BMeCTO NMOABbEMHOH CHbl ¥ — ee
BBIpaXKeHHe, TOJYUUM:

mV? pV2 .
=c¢,— Ssin
Raup Y &

oTKy14a
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Ho mo BropoMy 3aKoHy MexaHUKH Macca caMoJjera pas-
Ha ero Becy, JAeJIEHHOMY Ha YCKOpeHHe CHJBl TSXKeCTH.
[TogcraBass 3To 3HAYeHHe MAacChl caMoJieTa B TMOCJ/EIHION
bopmy.1y, MOYYHMM OKOHUATEJBHO:

26
Ry = 98¢, Spsiny ().
Sra dopMysa mokasblBaer, UTO:
1) pagmyc BupaxKa Oyjmer TeM MeHbIle, ueM MeHbLIE

yAe/lbHas HATPysKa —¢;

2) paauyc Bupaxka Oymer TeM MeHblle, yeM OoJblie
NJOTHOCTh BO3JyXa p; CJAe10BaTeNbHO, C YyMeHbLIEHHEM
IJIOTHOCTH BO3AYXa, T. €. C YBeJWUeHHeM BBICOTHI MOJIeTa,
paguyc Bupaxka OyaerT Bo3pacTarth;

3) paamyc Bupaxa OynerT TeM MeHblle, ueM OoOJblle
KO3 GHUUHUEHT MOAbEMHOH CHJbL Cy  (T. €. YTOJ aTaku);

4) papuyc Bupaxa OyaeT TeM MeHblLIe, yeM 6oJblle CH-
Hyc yIJla KpeHa, T. e. 4eM 0oJblie KpeH (MOCKOJbKY CHHYC
yBeTUYUBAETCSI C YBeJHUEHHEM Yrija).

Pannyc Bupaxa oueHb CHJIbHO 3aBHCHT ellle OT CKOPOCTH
nojera, XoTs OHa B BBIBEJIeHHYI0O GOpPMYJy He BXOMUT, HO
B (OpMY/Iy BXOmAT Bce (PAKTOPBI, OT KOTOPHIX 3aBUCUT CKO-
POCTb.

Ha npaxruxe unorna 6biBaeT Heo6XOOHUMOCTb CreaaTh
BHpaX MHHHMaJbHOTO paauyca (HampuMmep, B BO3LYILIHOM
6010). Kak ero nmoJyuuthb?

U3 npuseneHHON (OpPMYJbl BHIHO, UTO MJsI yMeHblue-
HUSI pajuyca BHpaka Hauo yBeJHUUuTb Cy. B 1eaax Gesomac-
HOCTH ero He/b3s YBEJIHUYHBATbL 0OJIbLIE, YeM 10 Cy ey, T. €.
npumepHo cy=1,0 (cu. noasper camosieros fk-18 u fx-11).
Hasnee, fis yMeHblUeHHs pajauyca BHpaxa corjacHo ¢(op-
MyJe Haio YBeJHUHUTb KpeH. KpeH MOXKHO YBeIHUHTL M0
90°, ogHAKO B 3TOM CJydae NOJbeMHAasi CHJA, OYEBHAHO, He
JAacT BepTHKaJbHOH COCTaBJMIOLEH N5 MOAJep:KaHUS ca-
MoJseTa u, CJefoBaTes]bHO, caMmoJser Oyaer cHuKarbeA. Ilpu
kpenax, 6auskux x 90° (puc. 144,8), BepTHKaJbHYIO CO-
CTaBJSIOULYI0O MBI, IPaBia, MOJYYHM, HO BCe Ke OHa Oyfer
MeHblIe CHJLI Beca M caMoJieT TOXKe OymeT CHHKaThCs.
[IpaBusibHblil BHpax 0e3 CHUMKEHHS TOJYYaeTcss C YoM
KpeHa He 6osee 65° (apubausurenbro). Torma siny =
=sin 65°==0,9. [loacTaBuB YyKasaHnHble NPHOJIUSHTEJILHbIE
sHauenus ¢, u sinyB QOPMysy panuyca BHPa)Ka U NPOU3-
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Beflsl TMOICUET, NMOJYUYUM NPOCTyI0 GopMysny RISl MHHHMa/b-
HOTO pajuyca Bupaxa caMoserToB Tuma $k-18:

Ruup. v =0, 22 5 ().

Tax xak caMoJieT MOXKeT JeJaTh BHPaXKW Ha pasHbIX
CKOPOCTSIX, TO HaA0 BBISICHUTb, KaKad 3aBUCHMOCTb CYILe-
CTBYeT MeXHAy paJuycoM BHpaxa, CKOPOCTBIO MoJieTa U yr-
JIOM KpeHa.

IIpu BeIBome GopMyJsl OJsi pamguyca BHpaKka MBI He
BBOJAUJHM YCJOBUS, UTO BepTHKaJbHasl COCTABJSIIONIasl MOMb-
eMHOH cu/abl Y; o6s3aTeJbHO JOJMXKHA OBITH paBHA CHJIe Be-
ca G, uro Heo6XOAMMO MHJi TPABUJIBHOrO BHpaxa (cjeno-
BaTeJbHO, BbIBeJeHHad Buille (opMmy/a IPUTOAHA [JSI BbI-
YHCJIGHUST pajuyca Kak NPaBUJbHOIO, TAK M HeNpaBUJIbHO-
ro BUpaxa — co cHuxkeHnueM). Tenepb BBegeM HeoOXOXMMOe
YCJOBHe JJsi TIPaBHJILHOrO BHpaxa, T. e. OymeM CUHTaTh,
yuro Yy=G. W3 npaMOYroJbHOro TpeyroJbHHKa Ha
puc. 144,a nmeem:

Y, =Y, tg 7.
HJH
Y2 =G tg Ts

[ToxcraBuB onsath BMecTo Y, BhlpaxKeHHe LEeHTPOCTpe-
MHUTEJbHOH CHJIBI, MOJYUUM:

my:
Rowg — Gtgr,

OTKYHa

2

__ mV?
Rsnp - m ’

G
a Tak KaK Macca caMoJieta m=—§§ , TO NOJy4YyuM CcCJe-

Ayiollee BblpaxkeHHe I/ pajuyca NpaBHJALHOTO BHpaxXa
(puc. 145):

sup
Rup. oup = 0,8 tgy (w),

rae V .., — noTpeGHas Assi BHPa)ka CKOPOCTb C AAHHBHIM
yIJoM KpeHa B M/cex (0 Hefl TOBOPUTCH B CJeAYIOLIEM na-
parpace).

Bpemsa supaxa. M3 mocieneii ¢hopMyabl caemyer, uto
eciM Mbl JAesaeM JJIUTENbHBIH BHpaxX 6e3 CHHUIKEHHS C IIo-
CTOAHHOH CKOPOCTBIO, TO paJHyC BHpa¥Ka OCTAeTCsl MOCTO-
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Puc. 145. Paguyc npaBH/IbHOrO BHpPaxa H KpHBAK
H3MEeHEeHHs] a’3pOoJAHHAMHYeCKOH neperpyskd Ha npa-
BHJIbHOM BHpa)Ke B 3aBHCUMOCTH OT yIja KpeHa

SIHHBIM, T. e. caMoJieT ONUChiIBaeT B TOPU3OHTAJNbHOH TIJIO-
CKOCTH OKpYXKHOcTb. CrpamnBaercs: Kakoe BpeMsi HeoOXo-
OMMO [Jsi COBepIleHHsi TaKoro BHpaxKa M OT KakuX (ak-
TOPOB OHO 3aBHUCHT?

Eciu Mpl pasmenum JIuHY OKpyxHOCTH 2R, HIM
6,28R,,, (myTb caMosieTa) Ha CKopocTh camosera V., B
M/ceK, TO U HaljJeM, OueBHJIHO, BpeMs ! (B CeKyHIax), He-
o06XomuMOe JJ/1s BHIIOJIHEHHst BUpaXKa Ha 360° maHHOro pa-
nuyca Ry, Takum o6pasom,

6,28Ryup
‘ Vaup

(cexk.).

tanp =

18 3ak. 253 273



[TogcraBue BMecTo Ry, HaHjeHHOe BhIlle BbIpaXKeHHE,
MOJNYYUM TIOCJIE COKpAaLeHHS:

tonp = 0,64 —= B"p - (cexc.).

Kaxk Buagure, Bpema ccmepmel-mﬂ BHpaxa 3aBHCUT OT
CKODOCTH Ha BHpa)e U OT yrja KpeHa.

Ilpumep. Ha camonere §Ik-18 BHINOJHSIOT BHPaX C YIVIOM KpeHd
v = 45° Ha ckopoctu V = 144 kmjuac. Onpenenuts BpeMs BHpaxa.

Kax wusBectno, tg45°=1. Cxopocth V =144 &m/uac=40 m/cex.
HOILCTaBHB 3TH BeJHUUYUHBI B Q)opmy.ny H Tpou3Beas MOACYET, MOJYUHM,
uto eup = 25,6 cex.

Ileperpy3ka Ha supaxe. [ln1s BhINOJHEHHS BHpaxa
noabeMHasi CHJa HOJKHA OBITb yBeJHYeHa, H TeM 60Jb-
e, yeM GoJblie co3gaeM kpeH. OTcioga $ICHO, YTO Ha BH-
paxe Mbl OyneM HMeTb Neperpysky, npuueM oHa Oymger pa-
CTH C yBeJHYEHHEM KpeHa, T. €. C YMeHbLIeHHEM pajuyca
BUpaxa. B 3ToM HeTpyaHo ybemuThCs.

Ha npaBusnbHOM BHpamKe CHJy Beca ypaBHOBelIUBaer
BepTHKaJbHasi COCTABJSIONIAass TMOAbEMHOH CcHJBl  (CM.
puc. 144). V3 pucynka BHAHO, UYTO 3Ta COCTAaBJSAIOIAS
Yy =7Ycosy. CaemoBarenpio u Bec G = Ycosy. IToncrasus
3TO Bhipaxenue B (GOPMyJy TIeperpy3KH U COKpaTHuB Ha Y,
nojayuyuM GOopMyJy Neperpy3kd Ha INpPaBHJIALHOM BHpaxXe:

Y _ v _ 1
Moup = G —Ycosy  cosy’

Takum o6pasoMm, Ha NMpaBHJIbHOM BHpPa)Ke BeJHYHHA Me-
perpysku olipeessieTCA TOJNbKO YIJIOM KpeHa.

Beluncaus mopo6GHbIM 06paszoM TOTPeGHYIO Ieperpysky
IpY PasHBIX KpeHaxX, MOXHO IIOCTPOUTb KPUBYIO M3MeHeHUS
neperpysku Ha NPaBUJLHOM BHpake B 3aBHCHUMOCTH OT yr-
Ja xpena (puc. 145). I'paduk moxasbiBaer, 4To C yBeJauye-
HHeM KpeHa moTpeOHas Neperpy3ka cHayaja pacTeT Mef-
JIEHHO, a TIOTOM Bce OoJjiee 1 OoJjiee ObICTpO.

BriBesennas Boillle popMyJia neperpy3ki Ha BHpaxke He
Bcerga ynoOHa, TaK Kak OHa CHpaBeJJuBa TOJBKO MAJS
NpaBUJbHOTO BHPaxXa, a IViaBHOe, ellle [0 TOH IPUYHHE, YTO
BEeJIMUMHY KpeHa JeTUuHK HabJiofaerT JMullb NPUOIU3HTENb-
Ho. Dosnee ynmo6ua nys pacuera neperpyskn Ha Bupaxke
(xak mpaBUJALHOM, TaK U HENpPaBUJbHOM) caedyioumas ¢op-
MyJa, aHaJoTHYHas npusefeHHos B § 104:

Veup \?
oy = 0.75( 22 )
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B 3Ty QopMyny BXOAAT BEJHUHMHBI, U3BECTHbie JeTUHKY
(Trak Kak ckopoctb Vg MOXKHO GpaTh mo mpubopy). Pop-
MyJsa crnpaBeJjiiBa I BCeX BBICOT, IOCKOJbKY NPHOOD MpPHU
OZHOM M TOM e YIJe araki II0KasplBaeT OJHHAKOBYIO
CKOpOCTh Ha BCEX BLICOTAX.

§ 107. CKOPOCTb HA BHPA)XE. OIIMBKH HA BHPA)XAX

Ws npeppipyiiero yXe SICHO, UTO JJISi COBEpLIEHHS BH-
paxa Heo6XOQMMO YBEJHYHTh MOIBEMHYI0 CuJay. ITOro
MOKHO JIOCTHYb JHGO NMyTeM YBeJMUeHHs yria aTaki, Jubo
nyTeM yBeJUUYeHHS CKOPOCTH IOJIeTa.

[IpexnosoxKuM, YTo MBI JieTeaqd TOPU30HTAJbHO H, Ha-
YpHas BUPaX, He yBeJMUYW/IM YyroJ aTaku, T. e. Hayajau BH-
pax, mpu npexHeM Ko3hbHIUeHTe TOLbEMHON cuabl ¢y. B
TAKOM CJyyae HeoOXOIMMO YBEJHUYHTh CKOPOCTb.

JloxaxeMm 3To u HaiiieM, HaCKOJILKO JOJXKHa OBITH YBe-
JHUeHa CKOPOCTb.

U3 cuioBoro TpeyrosbHuka Ha puc. 144,a umeem:
Y, ="7Ycosy, a Tak xak Y= G, ciegoBaTe/bHO,

G=Y cosv.

IlomcraBuB BMecto Y aspogHHaMHuecKoe BhIpaKeHHE

NOABEMHON CHJIBI, TTOJYUHM:

V2
G = BS cosy,
y 2 T

9 2
V.‘ G

BP T cypScos 1’

. 2G 1
Vinp = ]/—E;p—s ) cosy

ITepBblii MHOXHTeNb HpejcTaBiaseT co6ol cKOpPOCTb To-
PH30HTAMBLHOTO NOJeTa, MO3TOMY MOXKeM HalHCaTh:

VBup = Vr‘Oan‘BHp .

Tak xax neperpyska Ha BUpaxe Bcerga OoJbllle efu-
HULBI, TO U CKOpPOCTh, moTpebHast O/asi BuUpaxKa, Bceraa
GoJibllle CKOPOCTH, NOTPeGHOMH A/ TOPU3OHTANBHOT'O HOJIETa
Npu TOM Ke yIJie aTakH.

Taxum o6pasoM, ¢ yBesnueHueM yrJa KpeHa norpebHasi
IJIA BUpaxKa CKOpocTh (Ha TOM Ke yrJje aTakH) Bo3pacra-
er. Ho orcioma He caeayer, uto AJs CoBepLIEHHs BHpaXKa
HaJo BCerga yBeJHYHBAThb CKOpocTb. Ec/au X0 BHpaxa Mbl
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Jetesld HAa MaJoM yrje ataku, T. e. Ha OOJbIIOH CKOPOCTH,
TO HJIsi COBeplLIeHHs BHpaKa yBesquuuBaeMm yroa aTaki. Ec-
JIM 3Ke 10 BHpAaxa Mbl JeTeJqd Ha 60JbLIOM YrJe aTakH, T.e.
Ha MaJlofi CKOPOCTH, TO yBeJHuUMBaTh yroJ araku (6e3 pH-
CKa CBaJHUTbCH Ha KPBLIO) yiKe HE MOXKeM U JOJXKHBH yBe-
JHYHTb CKOPOCThL (COOTBETCTBEHHO Yray KpeHa, Kak OBlio
nokasaHo BHIIe). B mocaenHeM ciyuae KypcaHTbl Hepeuko
J0mycKaloT ouruOKy: CKOpOCTh Ha BHPaXKe OKa3blBaeTcs He-
JOCTAaTOYHOH, a 3TO Beler HHorga K nortepe ckopoctH. ITo-
3TOMY BaKHO BBISICHHTb, KaKas MHHHMaJbHasi CKOPOCTb
JOMyCTHMAa Ha BHpaXe.

B ropusoHTasbHOM TMoJieTe NMPAaKTHUYECKH MHUHHMaJbHOR
CKOPOCTBIO fBJsieTcsi 3KoHOMHueckast ckopocth (§ 50). Ho
JUIS COBepIIEHHs] BUPaKa ee Haflo YBEJMUYHTb COOTBETCTBEH-
HO yray xpeHa (coriacHo HafjeHHo#f Bbimie {Qopwmyie).
CJenioBaTeJsibHO,

Vsk. BUp — Visk. rop ]/IZB,,,D .

dra CKOPOCTb U €CcTh NMPaKTHUYeCKH MHUHUMaJbHasl CKO-
poCTb, JOMYyCTHMAast Ha BUpaxKe, T. €. HAauMHAsl BHPaxX C TeM
HJIH HHBIM KPEHOM, Mbl JOJI2KHBI HMEThb CKODPOCTb He Me-
Hee st. BHD.

Hnas onpeneneHuss 3Tofi CKOPOCTH MOKHO IMOJb30BAaThCS
rpa¢ukoM (puc. 146), noxaspiBaomuM HeoGXOAMMOe YBe-
JUYeHue 3KOHOMHUYECKOH CKOPOCTM Ha BHpaxke B 3aBHCH-
MOCTH OT yIJyla KpeHa.

C yBenuueHueM BBICOTHI MOTpeGHAS /ST BHIMOJHEHHS BU-
paxa CKOpOCTb, eCTecTBEHHO, BO3paCTaeT IIPOIOPIHO-
HAaJbHO  BBICOTHOMY  KO3((UIHUEHTY,  CJIeN0BaTeNLHO,
BO3pacTeT M MUHHMaJjbHAs [ONyCTHMasi CKOpPOCTb Ha BH-
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Puc. 146. YBenuuenne 5KOHOMHYECKOH CKODOCTH Ha BHpaxe M MOTpeo-
HOH A/ BHpDaxka MOIIHOCTH B 3aBHCHMOCTH OT Yrja KpeHa
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paxe. Ilpy 3ToM cJjefayer MOMHHUTb, UYTO Ha BBICOTE CKO-
pocTb 1o MpUBOpPY ocraercs HEH3MeHHOH (NIPH HeH3MEHHOM
yrae ataku). I1o3ToMy, BBINOJHAS BHPaX Ha BBICOTE, MBI
JOJIKHBL lep:KaTh Ty Ke CKOpocTb o nmpubopy, KoTopas
HyXHa /g JaHHOTO BHpa)a y 3eMJH (IIpH TOM Xe IOJeT-
HOM Bece camoJera).

C yBesyueHHeM IMOJETHOrO Beca ToTpebHAasi CKOPOCTb
BO3pacTaeT NPOMOPLHOHAJNbHO KBaJpPaTHOMY KODHIO M3 OT-
HOLIIeHUst yBeJauueHHOro Beca kK mnpexueMy (§ 53). Ecrecrt-
BEHHO, UTO B TaKOM e OTHOLIEHHH BO3pacTaeT U CKOPOCTb,
norpe6Has JJs BHpaxa, CJAeI0BaTeJbHO U MUHUMaJbHAafd
NOIYyCTHMasi CKOPOCTh Ha BUpaxe (Kak MCTHHHas, Tak H IO
npubopy). Ecau camoser meperpy:keH, To riybokue BHpa-
XKH Jaxe ONBITHBIM JIETYHKAM [esJaThb He PeKOMeHAyeTcs, B
ocoGeHHOCTH Ha MaJoil BEICOTE.

Own6ku Ha BUpaxKax. Ecau Jeruuk Jerea Ha MaJjoi
CKOPOCTH H, HauMHaA BHpaX, He YBEJHUHJ NPeIBaPUTENLHO
CKOPOCTb COOTBETCTBEHHO 3aJaHHOMY KDE€HY, TO NOCJEe BBO-
Ja B BHPa¥X CKOPOCTb OKaXeTCss HEeIOCTAaTOYHOH, T. e.
MeHbllle noTpe6HON HJs1 BUpaxa. B pesynabrare 3TOrO Bep-
THKaJbHAs COCTaBJSIONIAs MOAbEMHONH CHJBI DKaxkeTcs
MeHbllIe Beca M caMoJIeT HauHeT CHHUMKAThCsl Ha KPBLJIO, TIPHU-
yeM 3To [ABHKeHHe OyIeT ycKopeHHbIM. JleficTBHe IOTOKa
Ha BepTHKaJbHOE OIepeHHe CO3MacT MOBOPAUHBAaIOMIUHA MO-
MEHT, KOTOpBIfl BC/IeACTBHE KpeHa 3aCTaBHT CaMOJeT OIycC-
KaTh HOC, MOKa CaMoJieT He mepeiimeT B nukupoBaHue. Ilpu
HaJUUUK JOCTATOYHOH BBICOTHI 3TO HeONACHO, TaK KakK H3
NMUKUPOBAHUSI HETPYAHO BBIBECTH CaMoJ/eT B HOpPMaJbHBIH
noJieT, H_HWOJYUUTCS JIMWL HeyaaBliuiics Bupax. Ecan xe
BLICOTA MaJjia, TO BO3MOXKHAa aBapHus.

ITonyTHo ¢ omMcaHHON OWIMOKOH MHOTAa JONMYCKAalOT H
Ipyrywo, Koropass Ha MaJoll BeicoTe GoJjee onacxa. Hauu-
Hasg rayGOKMH BUPa¥ C HEJOCTATOUHOH CKOPOCTbIO, JIeT-
YUK, 3aMEeTHE, YTO Ha BHPaXKe caMoJieT HauHHAaeT CHUIKAThb-
cd, Oeper pyuxky ympasJeHus Ha cefs, T. e. elile 6GoJblie
yBeJHUHMBaeT yroJa araku. M ecaum xe BHpaxka yrosa ataku
yxe 6pl1 O0JBIIOH, TO Tenepb OH "MOXKET 0Kas3aThbCs OJHM3-
KHM K KpuTuueckoMmy. B pesyabraTe caMmoJer mocsae cBaju-
BAHUS Ha KPBLJIO CPbIBAETCS B LITOMOP.

M3 cxasaHHOTO Mbl AOJIXKHBI CHeJaTh BBLIBOJ, 4TO HHKE
GesonmacHON BEICOTH TIPH BBIMOJHEHHH BHPaxka (pasBopora)
¢ GOJILIIMM KpeHoM Halo co6/iofarh GoJbLIYI0 OCTOPOXK-
HOCTb,
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§ 108. TATA U MOILHOCTD, NMOTPEBHbIE OJi1 BHPA)KA.
MNPEAEJIbHBIA HAUBBITOOHEHIUIUN BUPA)K

YBesqnuuBast MOJBEMHYIO CUJIY Ha BUpaxe NYyTeM yBeJH-
uyeHHs] yIJa aTaku HJAM CKOPUCTH 10JeTa, MBI TeM CaMBIM
yBeJHUYHBAEM U JI0O0BOE CONpOTHBJeHHE camoJiera. [1oaTo-
My TSTa W MOILHOCTb, NOTPeOHbIe M/ BHUpaxkKa, KOJKHBI
ObITb, OueBHAHO, OoJibllle, uyeM JAJaS TOPH3OHTAJALHOTO IIO-
Jera.

Kak u B ropusoHTaJbHOM I0JIETE, TSACA HA BUpaXKe paB-
Ha Jo60BOMYy conpoTuaeHuio. CJeloBaTeNbHO,

PVZBMD
5 S.
M3 § 107 usBectHo, uTO CKOpPOCTb Ha BHpame Vpup=2

=V rop V Moup; ciefioBaresbro, VZgup= V2rophuup. Iloncrasnss
3T0 3HAUEHHE B BhIPAXKEHHE MOTPEOHOH TATH, MOJYUHM:

Pnup: Cy

Vrop-
PBup:Cx——\P rog "oup S

b
HJIn
Pnup=Prop'nnnp~

[ToTpe6Hass MOLIHOCTb paBHA NMPOM3BEAECHHIO TMOTpeGHOH
TArY Ha CKOPOCTb, IO3TOMY MOXKEM HAamUcaThb:

NBHp = Prop' Ryup Vrop]/’leu ’
p

HJIN

Nﬂnp == Nropl/n3aup .

IToabaysich mocaenHeir GopMmy/aoH, MOXKHO BBEIUHCAUTD
noTpebHYI0 MJsI BUpPaxa MOUIHOCTb TPH PasiMUHBIX Yrjax
KpeHa U 3aTeM NOCTPOHTb KPHUBYIO 3aBHCHMOCTH NOTPeGHOH
Ha BHpa)Ke MOIIHOCTH OT yrJa KpeHa. Taxoii rpadux naH
Ha puc. 146. ITo ocu abeuuce oTNOXKEHB! YIVIB KpeHa, a 10
OCH OPJAMHAT — YHCJa, NOKAasblBAlOlUlMe, BO CKOJIbKO pas
norpeOGHasi MOILHOCTh Ha BHUPaKe NMPEBOCXOAHUT HOTPeGHYIO
MOLIHOCTL B TOPU30HTAJNLHOM IoJeTe (HpH TOM XKe Yrie
araxu). Hanpumep, npu kpene 20° norpeGuasi mnas BHpaxKa
MOIIHOCTb JHUWbL HeMHOro 6osblie noTpebHOH A/ TOPU30H-
TaJbHOTO NoJera; npu KpeHe 50° oHa yxke B 2 pasa 6oJib-
e, npu KpeHe B 60°— B 3 pasa, a npu Kpene 70°—a 5 pas.
CaoemoBaTesibHO, C YBeJMUeHMEM KpeHa morpeGHasi MoIl-
HOCTb YBeJMUMBAETCA CHayasa MeAJeHHO, a NMOTOM BCe 6o-
Jlee pesko.
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Takum o6pasoM, [/ COBepilieHHsi BUpaXKa HeoGXOAUMO
siMeTb M3OBITOK MOIIHOCTH, M TeM O6OJbIIHH, yeM 6oJiblle
KpEH, T. €. YeM MeHbllle XKeJaeM TOJYYHUTb pamguyc BUpaxka.

Npenenbubiii HaupbirogHeiimuii Bupax. Ecau upu BH-
TOJIHEHHH BHpPaxka Bce GoJjee YyBeIHUMBAThb KpeH, TO Ha-
CTYIIUIT MOMEHT, Korjga [AJas BHpaxa norpebyercs BCs
MOIILHOCTh CHJIOBOH YCTaHOBKH H, CJAeN0BaTeJbHO, NaJjbHel-
1lee yBeJHUeHHe KpeHa BBLI3OBET CHHXKeHHe caMoJiera, T. €.
TIpaBUJIBLHEI BUpax y:Ke Oyner HeBo3MoxeH. Bupaxk, mpu
KOTOPOM JIJIl COXPaHEHHsT BLICOTHI NMPH MaKCHMaJ/JbHOM Kpe-
He HCIIOJb3YeTCsl BCS MOIIHOCTh CHJOBOH YCTAHOBKH, Ha3bl-
BAlOT NpefeJbHBM HAUBBTOLHEeHII UM BHDa-
K O M.

IlpenenvHuli BMpaX ¢ MaKcUMaJbHEIM YIJOM KpeHa
MOXKHO BBHIIIOJIHHTL TOJBLKO Ha ONpPEJeJeHHOM yrJje aTaku H
COOTBETCTBYIOILEH CKOPOCTH. TOuHO TaK ke TpeneabHbIH
BHPaxK MHHUMAJbHOTO pajuyca u NpelesbHbIE BUpaXK C MU-
HUMaJIbHBIM BPeMeHeM BBINIOJIHEHHST COOTBETCTBYIOT ONpefe-
JIEHHBIM M NIPHTOM pa3HbIM YIJaM aTaKH, CIefOBaTeJbHO, H
pa3HEIM cKopocTsM. Ho ecsin nocraButh ycjoBHe, UTO pajnu
6e301aCHOCTH CKOPOCTb Ha BHPa)Ke NOJKHA ObIThb HE MeHb-
e Vox. snp, TO BHPAXKH C MaKCHMAaJbHEIM KPeHOM, MHHH-
MaJIbHOTO pafiiyca ¥ B MHHMMAaJbHOe BPeMsl NIPAKTHUECKHU
NIONIy4aloTC Ha ONHOH CKODPOCTH, a HUMEHHO: Ha Vox. pup-

C nmombeMOM Ha BBICOTY M3OBITOK MOLIHOCTH CHJIOBOH
YCTAaHOBKH yMeHblIaeTcsi. [103ToMy MakcHMaJbHBIH yroJa
KpeHa OyJeT TOXe YMeHbLIAThCS, pafnyc Bupaxa Gyner pa-
ctH, Oyger pacTy u BpeMs Bupaxa. [1o JOCTHKEHHH TOTOJ-
Ka caMmoJjieTa U30BITOK MOIILHOCTH CTAHOBHTCS PaBHBIM HY-
.n}?/a TaK Kak 0e3 M36BITKA MOILHOCTH IIPAaBUJLHBIA BHpaX

e71aTh HEBO3MOKHO, TO Ha IIOTOJIKE BHPaxk Jake ¢ caMbIM
ManblM KpeHoM 6e3 CHHXKeHHUST HeBO3MOIKEH.

§ 109. YIPABJIEHHE CAMOJIETOM U PABOTA PYJEH
HA NPABHJIbBHOM BHUPAXE

s BBIMOMIHEHUs BHpaxka CaMOJIeT HY:KHO HaKPEHHTh,
HO 3TOTO ellle He10CTaTouHO. B pesysbraTe KpeHa cosjgaer-
Csl LEHTPOCTPeMUTeNbHAs] CHJIa M CaMOJieT HaudHaeT JBH-
rathCsl N0 KPHBOH, HO AeMN(UPYIOMUA MOMEHT BepTHKAJb-
HOTO omepeHust npotTuBogelictByer passopory (§ 104). ITo-
3TOMY, HaKpDeHSsl CaMOJIeT 3JepPOHaMH, MBI HOJKHBI OIHO-
BPEMEHHO OTKJIOHUTb PY/b HalpaBJeHUs B cropouy BH-
paxa. .
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Puc. 147. YpaBHOBeluBaHue MpOTUBOAEHCTBYIOLINX
BHDaXy MOMEHTOB pYJeM HamnpaBJeHHs

AT0 HeoOXOIMMO ellle H 1O JAPYroil NpUUHHE.

Ha Bupaxe BHellHee MOJYKPBLIIO ABHUKETCH N0 KPHBOH
fosblllero paguyca, 4eM BHYTpeHHee, [I03TOMY CKOPOCTb Jefo
6osbie (puc. 147); ciaemoBaTesbHO, NOJIbEMHAs CHJIa U Jo-
60BOe CONPOTHBJIEHHE BHELIHEro IOJYKphblla OKa3blBalOTCS
ToXe Oosibllle, ueM BHyTpeHHero. K ueMy Beger pasHuna
NOABLEMHBIX CHJ KPbLJILEB, NMOSICHUM HUKE, PasHULla XKe JO-
OOBBIX CONPOTHUBJIEHHH NaeT MOMEHT OTHOCHTEJNbHO HOP-
MaJ/IbHOH OCH Y, CTPeMSIIHACS MOBepHYTb CaMOJIET B CTOPO-
Hy, 06pAaTHYI0O BUPAXY.,

O6a yxka3aHHBIX NPOTHBOAEHCTBYIOUIMX BHPAXKy MOMEH-
Ta ¥ ypaBHOBelIHBaeM pYyJeM HanpaBJ/eHHsl, OTKJOHASA
ero B CTOPOHY BHpaxa.

Takum oGpasoM, 1Js1 coBeplLIEHUs] IPABHJALHOTO BUPaXkKa
(c xpenom 30—45°) Hamo YBeJOMYHTL CKOPOCTb, a 3aTeM
NJIaBHO AAaTh DPYUYKY- PYJIeBOrO YIpaBjeHHsI U nefajb B CTO-
poHy esnaeMoro Bupaxa. [lo HOCTHXKeHMH HYXHOTO Kpe-
Ha M Heo0XoAMMOH YTIJ0BOH CKOPOCTH PYYKY ynpaBJeHHsd,
a Takxke CJIerKa d nejlasb NPUXOAUTCH OTKUMATh B 06part-
Hy1o ctopony. OObsicHSeTCS 3TO CJAEAVIOLIUM.

Ha Bupaxe nogbeMHai CH/Ja BHEIIHEr0 KpblIa TOJY-
yaercsl 6osblle, YeM BHYTDEHHEro, T. €. BO3SHHKAeT MOMEHT
OTHOCHTEJIbHO TPOMOJBHOH OCH, CTpeMSIHics YBeJIHUUTD
KpeH; 4ToObl Mapanu3oBaTh 3TOT MOMEHT, H TPHUXOAUTCS TIO
DOCTHXKEHHH 3a[aHHOTO KpeHa OTKHUMaTb PYukKy B obpar-
Hylo cropony. Ho, oTxkumas pyuky B 06paTHyi0 CTOPOHY,
Mbl YHMYTOXKAeM OMHY M3 YKasaHHBIX BhILIe NPUYHH, Tpe-
OYVIOIUX OTKJIOHEHHs pYJsi HalpaBieHHs B CTOPOHY BHpa-
JKa; BOT NOYeMy OJHOBPEMEHHO C PYuYKOH Hajgo cJjerka ofT-
XaTb ¥ nejalb 8 06paTHyio cropoHy. Haxum Ha pyuky u
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nefanb B OODAaTHYIO CTOPOHY HoJKeH ObITh TeM OoJblie,
yeM SHeprHYHee MBI OCYLIECTBJSeM BBOJ CaMoJieTa B BH-
pax. ITocsie Toro KaK BBOJ 3aKOHUEH, KpeH, IIOJOXKeHHe Ka-
M0Ta OTHOCHTEJNbHO TOPH30HTA M YIJVIOBYIO CKOPOCTb (Bpa-
HIeHHe KalloTa II0 TOPHSOHTY) COXpaHAeM MOCTOSHHBIMH.

Jlaa BHIBOZA caMoJieTa W3 BUpaxa PYUKV ynpaBJieHHs H
nefajb jaeM B CTOPOHY, 0OpaTHYIO BHPaXy.

Boinosinenne rayGokux Bupaxed ¢ kpeHoMm 60° Gosee
CJIOXKHO M Tpe6Gyer CTPOTOH KOOPAHHAUMH IABHXKHHH DpYyJIs-
MU U pbIUaroMm rasa.

BBoj camosiera B rayGoKME BHpax CHayajsa INPOHM3BO-
JUM TaK Xe, Kak H B MeJkui (1pefBapUTeNbHO YBEJIHUHD
CKOPOCTb COOTBETCTBEHHO KpeHYy), T. €. OJHOBDEMCHHBIM
IBUXKEHMEM PYUKOH W mefasiblo B CTOpoHY BHpaxa. [lo Me-
pe yBeJgMueHHs KpeHa YBeJWYHBaeM M TATY CHJOBOH ycra-
HOBKH C TakKUM pacyeroM, uToGbl npu KpeHe 45° Obl1 faH
noaHeif ras. Korga kpen npubauxkaercss K 45°, moJICKeHHeE
caMoJieTa OTHOCHUTENBHO TOPH3OHTAa HM3MEHsieTCs Tax, YTO
py/iu Kax Obl MEHSIOTCA MeCTaMH; MO3TOMY OTKJIOHEHHe py-
Jsl HamnpaBJieHHs1 B CTOPOHY BHpaxa Oyner cosgasaTb Te-
nepb MUKUPYIOUIHA MOMEHT, [Jisl IOJYUYEHHSI XKe IIpexKHero
s¢dexkTa 3TOrO PyJs, T. €. LIS CO3MaHHs YIJIOBOH CKOpO-
CTH, MBI JO/KHBl HEMHOTO OTKJOHHTb B CTOPOHY BHpaxa
pyJab BhCOTH. Takum ob6pasoMm, c mpubJauKeHHeM KpeHa K
45° nyig BpameHUA camoJieTa HeMHOro BelOHpaeM pPyuky py-
JIEBOTO yIpaBJeHHsT Ha cebsi, a TMeqaJsb, JaHHYIO TIPU BBOJE
B CTOPOHY BHpaxka, Tenepb yOupaem u yAepKHBaeM Camo-
JIET 110 TOPH3OHTY HAXKHUMOM Ha «06paTHYIO» meganab. TakuMm
nyteM H0oBoJuM KpeH mo 60°. UToObl camMoJsieT He YBeJHUHBaAJI
}fp,eﬂa, «NOAAepXKHBaeM» ero Pyuko# ympaBJeHHsT B CTOPO-
HYy, 00paTHYIO KpeHY.

Ha rayGokom Bupaxe, Geps pyuky ynpaBJeHHsS HeMHO-
ro Ha cebs, MBl pyJeM BBICOTHl 3alTaBJ/sieM caMoJeT Bpa-
IaThCsi B TOPHU3OHTANBHOH IJIOCKOCTH, IPHYEM OCHOBHAA
(yHRIUS pyJas BBICOTHl — H3MEHSATb YroJ aTaky — OCTaeT-
csi HensMeHHoH. Bepst pyuky Ha ce0s np# BBITOJHEHHH IJIY-
60Koro BHpawxa, Mbl YBeJAMYMBaAeM YroJ artaku (3To U He-
06X0IMMO [JIs1 YBeJMYEHHS NMOJbEMHOH CHJIBI H €e COCTaB-
JSIOMe — LEeHTPOCTPEMHUTEbHOM CHJIBI), KOTOPBHIH TIpH
3TOM IoJydYaercss OJH3KHM K 3IKOHOMHUeckoMy. Ecan Mbl
GoJbllle, YeM cJefyeT, Bo3bMeM PYUKY Ha celGsl, Yyroa aTaxu
cTaHeT 6OJblIe 3KOHOMHYECKOTO M, CJIeN0BaTeJbHO, CKO-
poctb ynager .Huxe Vs sup. B pesysibTaTe 3T0rQ BO3MONKHO
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HapylleHue oOTeKaHHs] Kphblia, [OTEPS YIpaBJasieMOCTH H,
HeCMOTpPs Ha OTHOCHTEJNbHO OOJIbIIYIO CKOPOCTb, CPHIB B
wronop. Bpate pyuky Ha ce6s ciaefyer COOTBETCTBEHHO
KpeHy.

Ws npeapigyiiero U3BECTHO, YyTo JUIsL BUPaXKa C KPEHOM
60—65°, T. e. mpemeJbHOTO BHpaxka, TpebyerTcAd I[OJHAs
MOIIHOCTb CHUJIOBOH ycTaHoBKU. [loaToMy, BBOIsI caMoJeT
B IMy6OKMH BHpaxXK, Mbl JOJXKHB HaTh TIOJNHBLIH ras 3abnaa-
roBpeMeHHO, a HMEHHO: NpPH KpeHe OKoJo 45° T. e. B TO
BpeMsi, Korja OepeM pyuky ympaBJjeHus Ha cebs. Ecau
Xe He JaTh MOJHOH MOIIHOCTH, BUpPaX IOJYUYUTCS CO CHH-
JKeHHEeM.

B sagiioueHue 3aMeTHM, YTO TIOBeleHHE camoJieTa Ha
mpaBLIX M JIEBBIX BUpaKax HeoJuHakoBo. Ecin Ha camoJe-
Te CTOMT BHHT NpaBoTro Bpallenus (xaxk Ha Sx-18 u dxk-11),
TO Ha TPaBOM BHpaKe TOJ BJHSHMEM T'HPOCKOIHYIECKOTO
MOMeHTa BHHTa CaMoOJieT CTPEMHTCH OIYCTHTb HOC, a Ha
JIeBOM — IMORHATH HOC (caMoJieT ¢ BHHTOM JIeBOTO Bpalle-
HuA Beller ceba HaoOopor). Ecau MBI 3TOro yuMTHIBATHL He
6yneM ¥ He NPUAEPNKUM MalIMHY COOTBETCTBYIOIEH mefna-
Jbl0, TO Ha TJIYOOKHX BHUpaxKaxX CTPeMJIeHHe ONYCTHTb HOC
MOXKET MOBECTH K «3aPbIBAHHIO» CaMOJIeTa, a CTPEMJIEHHE
MOAHSITh HOC — K «B3MBIBAaHHIO». To W mapyroe (ocoGeHHO
mocJefHee) MOMKET KOHUHUThCS LITOMNOPOM.

O npaBUIBHOCTH BHPaXKa M OTCYTCTBUH CKOJIbYKEHHS JIEeT-
YK MOXKET CYIUTb 10 HECKOJIbKMM NpH3HaKaM: 1) ckopocTsb
Ha BHpaxe YyBeJHUeHa COOTBETCTBOHHO KpeHY; 2) JeT4HuK
He 4YYBCTBYeT HMKAaKOro HeymoGcTBa OT HaKPEHEHHs caMo-
Jera, ero Jullb NPHKHUMAET K CHIEHbIO; OH CHIUT INIPSMO,
He OTKJ/OHASICh K KakoMy-iu6o GopTy, MOTOMY 4TO paBHO-
IeficTByolllass cUsia Beca W LUCHTPOOEKHON CHJBI JIEXKHT B

Puc. 148. TlonoxeHHe wIapuka ykKasaTenss CKOJb-
KeHHS ¥ Teja JeTUuHKa Ha NpaBHJIbHOM BHpaxe
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IJIOCKOCTH CHMMeTpuu camoJera (puc. 148); 3) mo aToi
JKe NMpUYHHE ILIapUK yKasaTeas I[OBOPOTA U CKOJbXKEHHA
CTOUT B cepenuHe TpyOkH; 4) 3alyBaHHMe KaK crpasa, Tak
U CJeBa OTCYTCTBYeT.

§ 110. HENPABHJIbHBIE BHPA)XH CO CKOJIB)KEHHEM

Bupaxu co ckosbkeHHeM 00BIUHO GLIBAIOT B pe3yJbTaTe
HeJOCTaTOYHOH KOOPJAMHALUHM ABHMXKEHHUH DYJSAMH M phluara
rasa, T. e. MOJYYalOTC B pesysnbTaTe OLINOKH JIeTYHKA.
Fny6oxkuit BupaX ¢ BHYTPEHHMM CKOJIbXKEHUEM HHOTZLA BHI-
NOJIHSIIOT ¥ YMBIILJIEHHO. PaccMOTpUM CHauaJjia 3TOT BUJ BH-
paxa co CKOJIbXKEHHEM.

Ecnin  ma rayGokom  BHpaxe, - HampuMep  JeBOM
(puc. 149,a), MBI HacCTOJBKO YBeJIHUMJIH KDEH, YTO, HECMOT-
P Ha JOCTAaTOYHYIO CKOPOCTb, BepTHKaJbHasi COCTaBJSIO-
masi HogbeMHO# CHJIBl Y CTasa MeHbllle CHJBI Beca, TO ca-
MoJleT HauHeT cHuXarthcsl. UToObl BOCCTAaHOBUTb paBHOBe-
cue CcHJI, HaXXHMaeM IpaBylO Nefab, T. €. OTKJIOHAEM DYJb
HanpaBJ/eHHs] BO BHEIUHIOW CTOPOHY BHpaxa, NOLHHMAas
3THM HOC caMmoJieTa M co3/laBasi CKOJIb)KeHHe Ha JieBOe -—
BHYTpeHHee — NOJYKpHIO (puc. 149,6). Beaencrsue Goxo-
Boro o6ayBanusi Pro3ens:Ka Bo3HMKaeT OOKOBast aspojuHa-
Muueckass cusia Z (3aBucsllas OT YIryia CKOJbXKeHua P),
KoTopast pnaer J00aBOUYHYI  BePTHKAJABHYIO  CcHay Z;
(puc. 149,8). Cusa Z, ckaagsiBaercss ¢ cuioif Y 1 cymMMma
3TH CUJ YpaBHOBEIUUBAeT CHUJY Beca caMoJieTa, B pe3yJ/bTa-
Te yero camoJeT Oynmer cnocobed coBeplliaTh OueHb IJIy0o-
Kufl, TOUTH BEePTHKAJbHbIH BUpPaXK 0e3 CHUKEHHS.

BHyTpeHHee CKOJIbXKEHHe JIETUHK OLIyllaeT (B OTKPBLITOH
kabuHe) 10 3a4yBaHMIO C BHYTpeHHell CTOpOHBI BHpaxKa.
KpoMe Toro, ;eTynka OTKJIOHSIET B CTOPOHY CKOJIbKEHHS,

Puc 149. TnyGokuii BHpaxk (7eBblfi) C BHYTPEHHHM CKOJIbXKEHHEM
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Puc. 150. TIpsiMoauHeHHBIH TOPH3OHTANBHBEIN TMOJET
¢ KPEHOM H CKOJbXKeHHeM

T. €. X BHyTpeHHeMy GopTy (MChbITBIBasg OT 3TOro Heynob-
CTBO, JIETYHK HEBOJILHO OTKJOHSETCS K BHelLIHeMY 6oprty).
B cropony BHyTpenHero 6opra OTKJOHIETCSl OT LEHTpallb-
HOTO TIOJIOXKEHHS] M WIapUK yKasaTessl CKOJbXKEHHSI.

Mpul paccMoTpenn BHMpPa)X ¢ BHYTPEHHHM CKOJIbXKEHHEM
npu GosblioM KpeHe. Ecau Ke [aTh BHYTpeHHee CKOJbXKe-
Hue (o6paTHyio memajnb) NpH MajoM kpeHe (puc. 150), To
6okoBass cusa Z OyleT NpPOTHBOLEHCTBOBATb LEHTpoOCTpe-
MHUTEJbHOH CHJle, caeqoBaTe/]bHO M Bupaxy. M ecan cuna
Z ypaBHOBECHT LEHTPOCTPEMHUTEJbHYIO CHJY, TO CaMOJeT,
HecMOTps Ha KpeH, Oyaer JereTb 10 TIpsIMOH — CO
CKOJIb}KEHMEM Ha CUyIeHHOe TOJYKpBLIo. Takoit mpsiMo-
JUHEHHBIA TOPH3OHTAJbHBLIA TIOJET C KPEHOM M CKOJIbXKe-
HUEM aHaJ/JIOTHUeH NPSIMOJIUHeHHOMY IJIaHUPOBAHUIO C Kpe-
HOM H CKOJIbXKEeHHEM.

PaccMoTrpuM Teneph BUpaxXK ¢ BHEUIHUM CKOJIbXKEHHEM.

IlpenmosoKuM, 4To MBI HauaJd BHpaX, He JdaBas Kpe-
Ha, a TOJbKO HaxXanu nefatb (Hampumep, JeBy), T. €.
OTKJOHU/IH PYJb HalpaBJeHUs BJEBO U 3THM CO3[a/u
CKOJIbXKEHHe Ha npaBoe noJykpbuio (puc. 151). BeaencrBue
6oxoBoro 00nyBaHusl (lo3e/siKa BO3HHKaeT OOKoBas cuna
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7, KOTOpasi HaudHaeT MTPaThb POJIb IEHTPOCTPEMUTETbHOM
CUJIB, ¥ TIOfA [eHCTBHEM ee CaMoJleT HAauyHHaeT ONUCHLIBATh
KPHBOJIMHEHHYIO TPAEKTOPHIO BJeBO. Ec/in pasmoxkuTh cuay
TArg P 1o HampaBJEHHIO CKOPOCTH IoJieTa (KoTopas Kaca-
TeJbHA K KPUBOH) M IePHneHIHKYJSIPHO elf, To cTaHeT BHI-
HO, UTO COCTaBJaswoIas TIru P, meficTByeT TOXe Kak IEHT-
pocTpeMuTesbHas cuia. Ho Tak kak cunsl Z 0 Py HEeBeJIHKH,
TO TPAEKTOPUS TMoJieTa NOJYUUTCS OdeHb O0JIbLIOTO paguyca,
T. €. PasBOPOT NOJYYHUTCS BSIbIM. Ecan ke neTudk, xesjas
YMeHbUIHTb pajHyc BHpaxKa, HaxKHMaeT nefajb CHIbHO, TO
BO3HHMKaeT 00JbUIOH KPEHSIHA MOMEHT BO BHYTPEHHIOK CTO-
poHy (IOCKOJIBKY moOgbeMHast CHjia NPaBOro IMoJYKphlIa, Ha
KOTOpOe caMoJieT CKOJb3HUT, BospacTaer). Urobnl yaepXKathb
CaMOJIeT OT KpeHa, HEONBITHBIA JeTUHK Pe3Ko maeT PYUKY
yhnpaBJieHHs B CTOPOHY, 06paTHYI0 KpeHY, HO OOBIYHO 3TO
TOJIBKO YXYALIaeT [eJ0, TaK Kak OMYLIeHHBIH 3jepoH (B
HalleM IIpUMepe — JeBbli) TOPMO3SHT, NMOSTOMY CaMOJIET
ellle GoJiee YBeJIMUMBAET KPEH M CBAJHBAeTCs HA BHYTPEHHee
ITOJTYKPHLIO.

W3 ckasaHHOro MOXKHO 3aKJ/JIOUHTb, YTO BUpPaXK ¢ BHeLI-
HUM CKOJbxKeHHeM 6e3 KpeHa HeuesecooOGpaseH, a Ha Ma-
JIOH BHICOTE HETOMYCTHM.

Ilpn BHewHeM CKOJbXKEHUH IIapUK YKasaTesass CKOJb-
XKeHus] OTKJIOHSETCH K BHellHeMY 60opTy. JleTunk ucrmbITHIBA-

Puc. 151. Ilockuit BUpa)K C BHELIHHM CKOJbXEHHEM
(c 3aHOCOM xBOCTa)
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et Heyno6CTBO OTTOTrO, UTO €ro OTKJIOHSAeT Toxe K BHelllHE-
My GopTy (3TO 3acTaBJ/isieT €ro HeBOJbHO OTKJ/OHATbCA K
BHyTpeHHeMy 6opTy). Ecan xabuHa oTkpbITas, JeTUHK OILLY-
lfaet, KpOMe TOTO, 3aJlyBaHNe C BHeUIHeHd CTOPOHHEI BHpaxa.

§ 111. CITHPAJIb, LENCTBHE CHJI U CKOPOCTb
HA CIIMPAJIH. HAUBBIFOOHEWIIASL CHNHPAJIb

Cnupanbio HasblBaeTcs [JaHHPOBAHUE CaMoJIeTa
no BUHTOBOH aunuu (puc. 152,a), 1. e. cnmupajb npeicTaB-
Jsier coboif  IaAMTEeNbHBIH BUpaX Ha TlaHHpoBaHMH. Ecin
KpeH HeBeJHK M paguyc CIHUpaJH TOBOJLHO OOJBIIOH, CIH-
panp HaswBaloT noJgoroi. Ecau kpen Gosbiie 45° u pa-
JUYC COOTBETCTBEHHO MaJl, ClHpaJb HashlBalOT KpYyToOH.

JleficTBHe cuJ Ha crniupaJgu B oOLIeM TO XKe, UTO M Ha ro-
pPH30HTAJbHOM BHpaxe, ¢ TOH JHUIUb PasHHLel, 4TO Ha CIH-
paju cusia TIrH OOBIYHO OTCYTCTBYET M €€ POJib BBHIMOJHSET
COCTaBJSIONIASl CHJIBI Beca. TOUHO Tak ¥Ke U TeXHHKA BHINOJI-
HeHHsl CIIUPAJY IIOUTH He OTJIMYAeTCs OT TEXHHKU BHIMOJIHE-
HHMSI BHpa)a B rOPH3OHTAJbHOH TJIOCKOCTH.

BernoMHUM cXeMy CHJ NpH yCTAHOBHUBLIEMCS MJIAHUPOBA-
aun (puc. 152,6) u npencraBuM cebe, UTO, He U3MeHAs yrya
aTaky, Mbl HaKPEHHUJH CaMOJIeT HJIsI BBIMOJHEHHUSI CIUpaJy;
TOTAa MoJbeMHasi chsia Y ToXKe HaKJOHATCS M JacT COCTaB-
JISIIOULYIO, HAMpaBJeHHYI0 BHYTPb CIHpaJ/d, — LEeHTPOCTpe-
MHTEJbHYIO CHJY; ApYrasi e ee COCTaBJsiollasi, Hampas-
JIeHHas 10 JUHUM jneifcTBUA cuiabl (Fy, He CMOXKeT ypaBHOBe-
CHTb TMOCJEIHION U M03TOMY YBeauuutcs cuaa Gy, a 3T0 BHI-
30BeT yBeJHMUEHHE CKOPOCTH. B pesy/nbTare yBeJHueHHS
CKOPOCTH INOAbEMHAasi CHJa BO3PACTeT H CHOBA HACTYIHT
paBHOBecHe CHJ (TIPH HECKOJIbKO GOJIbIIeHd CKOPOCTH).

Takum o6pasoM, CKOPOCTb Ha chnHpaau GoJibllle, yeMm
Ha NPSIMOJNHHEHHOM IJIaHUPOBAHUH C TEM Ke YIJIOM aTakH,
M OHa JOJIKHA ObITb TeM OoJblle, yeM GOJblIe KPEH H UeM
MeHblle Paguyc CIHUpaJH.

CremoBaTesbHO, eCJM J0 CHHpaJd Mbl IIJITAHHPOBAMH C
MaJoft CKOpPOCTbIO, TO AJSI BLITOJHEHHUS CMHPAJIH MBI JIOJIXK-
Hbl NpeJBapUTEJbHO YBEJMUHTb CKOPOCTh COOTBETCTBEHHO
npejgnosaraeMoMy KpeHY.H paguyCy CIHpaJjH, T. €. YMeHb-
IIMTh YroJl aTakW, MHaue TOBOPS, YBEJHUUTh YroJ MJaHH-
poBanusi. Ilpu 3TOM JeTUMK OGBIYHO OPHEHTHPYETCH MO MO-
JIOXKEHHIO BEpXHero Kpas Kamnora OTHOCHTEIbHO TOPH3OHTA,
Ho Bo usbexaHHe OWIMOKH OH JOJIXKEH KOHTPOJHPOBATh CKO-
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Puc. 152. Cuxpanp Ha MJIaHHPOBaHMM M CXeMa CHJ NpPH YCTaHO-
BUBLIEMCS MJIaHUPOBaHHH

poctb naaHupoBaHus no npubopy. HemocraTok ckxopocTH
BeleT K TeM XKe TOCAeACTBHSIM, UTO W Ha TOPHU30HTAJbHOM
BUpaxe, T. €. K CBAJHBAHHIO HA KPbLJIO U MUKUPOBAHUIO HJH
LITOMOPY.

HyxxHo Tak:Ke uMMeTh B BHJY, UTO Ha COMpad BepTH-
KaJbHasi CKOPOCTh [JIaHMPOBaHHA Toxe .0oJblie, yeM Ha
NPSAMOJIMHEHOM TIJIAHUPOBAHHM C TeM Ke YIJIOM aTakH, Io-
CKOJIbKY BepTHKaJbHasi CKOPOCTb 3aBHCUT OT CKOPOCTH IO
TPaeKTOPHH, a MOCJAe[HSIST Ha CIHUpAIH yBeJuyeHa.

Bce 3T0 oTHOCHTCS, pa3yMeeTcs, U KO BCSIKOMY Pa3Bopo-
Ty Ha NJIAHUPOBAHHM, T. €. KOTJa MBHl JeJaeM TOJbKO YacThb
BUTKa cnupanu (Hampumep, passBopoT Ha 90° Ha 180°).

HausbirogHeiimas cnupaab. [lpakTuueckuit uHTEpec
mpeAcTaBJsieT ClUpalb, Ha KOTOPO# caMoJieT 3a OJUH BHTOK
TepAeT HaMMEHbIIYI0 BBICOTY, T. €. KOTJa BepTHKajbHad
CKOPOCTb IIJIaHUPOBaHHS MHUHMMaJbHAa. Takyio cnupasb Ha-
3pIBAIOT HauBBITOLHedwel Hamomuum, uYTOo Ha
NJIAaHHPOBAHHUH MO NPSIMON MUHHMaJbHas BepTHKaabHas
CKOPOCTb MOJy4yaeTcsi HPH SKOHOMHUYECKOM YTIJe aTaku
(§ 67). Has HauBweromHefinte#l cnupasiu Tpe6GylOTCS KpeH
45° u CKOpOCTb, NpeBBILIAIONLAs 3KOHOMHYECKYIO COOTBET-
CTBEHHO KpEHY.

Ilpu HauBeIroHeHIIell Ciupa/iu 3amac CKOPOCTH ¢akTH-
YeCKH OTCYTCTBYeT U, CJeJ0BaTes]bHO, olIMOKa B NUJIOTHPO-
BAaHUY CaMoJleTa MOXKET MOBECTH K CBAJMBAHHUIO Ha KPHLIO H
wronopy. IToaToMy BBINOJHSITE HAUBBLITOJHEHIIYIO CIUpPaJb
MOXHO TOJBKO Ha Ge3omacHOi BBICOTE.




fIABA Xill
IWITOMOP CAMOJIETA

§ 112. OBIMHUE CBEJAEHHA O WITONOPE.
ONACHOCTb HEMPOMU3BOJILHOIO LITOMOPA HA MAJIOM
BbICOTE

lllTomopom caMoJieTa HasbiBaeTcA TaKoe ABUXKEHHE, KOT-
fla camoJier GBICTPO CHHXKAeTcsl, Bpalllasich BOKPYr HEKOTO-
poil BepTHKAJbHOH OCH, Jexalleil HeMHOro BIEepenud CcaMo-
JleTa; NPH 3TOM IIEHTP TSKECTH caMoJieTa OMUCHIBaeT OUeHb
KpyTylo cnupanb (puc. 153).

PasnnuaioT JBa OCHOBHBIX peXHMa YCTaHOBHBILETroCS
mTonopa: KPYTOH, HWIM HOPMAaJdbHBIH WWITOTNODP,
KOTJa HakJOH (lo3esszKa K TOPH30HTY coctaBaser 50—70°
(puc. 153,a), ¥ mAoCKXHUHE W TONMOpP, KOrAa HAaKJOH
bro3ensxka cocrasiaser oxosao 20—30° (puc. 153,6). Bos-
MOKEH NPOMEXKYTOUHBIH peKHM, KOTOPHIH Ha3bBAIOT I O-
JOTHUM WITOIIOPOM,

|
l
I‘
|
|

| .
< .
\ I

Puc. 153. HlTtonop caMoJera: a — KpPYToi, WIH HOPMAJbHBI;
6 — nocKkui
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Ha ®cex 3THX ;pexuUMax 1ITanopa yrosa araku GoJsblie
XPHTUYECKOTO, .U ueM II0JI0XKe WITONop, TeM GoJjblie Yrod
arakd. Ha xpyTom LITOMOpe YroJl aTaky COCTaBjasieT 25—
30°, Ha mnJaockoMm pgocturaer 60—65°.

CKOpoCTb 110 TPAeKTOPHH Ha ILUTONOpPE He OCOGEHHO Be-
JuKa. OnHako Ha KPyTOM LITOTIOPE OHAa BCEe XKe 3HAuuTe/b-
Ha (npumepHo paBHa 1,8—2;0V,,,) u mostomMy camoJser
OBICTPO TepAeT BBICOTY; MOTEPST BBICOTHI 3a OJMH BUTOK CO-
<Tapsasier 100—150 x#. Ha njockom mTonope cKopocTb IO
TPAEKTUPUU 3HAUMTEJbHO MeHble U JHIIb HEMHOIO NpeBHI-
aer muuMaJapHyio (1,1—1,2 Vy,.u); moTeps BbICOTHI  3a
onuH BUTOK — 50—100 .

CxopocTh BpallleHMg Ha IITOIOPe OYeHb BeJanKa. ¥ Ma-
JbIX OBICTPOXOAHBIX CaMOJIETOB Ha KPYTOM LUTOMOPE BpeMs
OJHOTO BHUTKA COCTABJISIeT BCero Jdmb 2—2,5 cek., a Ha
TJIOCKOM ellle MeHblle. Ileperpyska Ha XKpyToM ILITOMNOpE
pasua 2,8—3,0, Ha naockom — 1,3—1,5.

CxasaHHoe o peXuMax IITAIopa I0Je3H0 CBecTH B Tal-
JIMLY, B KOTOPOH YKasaHbl NpUOJU3HTE/bHBIE 3HAUEHHS Ma-

paMerpoB ITONOpa (Y PasHBIX CAMOJIETOB OHM MOTYT GBITH
PAa3IUYHBIMK) .

XapakTepuCTHKA "ITONOPa Kpyroit wronop | Ilamockuii mronop

Haxknon ¢rosensizka K ropu-

30HTY . . . . . . 50—70° 20—30°
Yroan araknm KpPHIbEB 25—30° 60—65°
CKOpPOCTb 1O TPaeKTOpUH 1,8—2,0Vyuu L1—1,2 Vyun
Iloreps BmICOTHI 3a OmuH

BMTOK e 100—-150 » 50—100
CKOpOCTh BpalleHus (Bpems

OJHOTO BHTKA) 2—2.5 cexk. 1,6—2 cex.
Ileperpyska . 2,8—3,0 1,3—1,5

Hltonop Moxer OBITH HENPOU3BOJILHBIM, T. €. HeyMbILI-
JIeHHBIM (BcJlefcTBHe OWMGKH B MUJAOTHPOBAHMH) H YMBIlI-
JenssiM. IlepBble ciyuan IUTONOpAa — Ha 3ape aBUALMH —
ObLIN, KOHEUHO, HeYMBILIJIEHHBIMU. DTH CJIyYal HepeAKO KOH-
YyaJuch KaracTpodaMu, Tak Kak sIBJeHHe LITONOpa TOTAA
ObL10 coBeplIeHHO He H3yueHo. B 1916 r. (11 ceursbps)
pycckudt netunk K. K. Apueysos nepBbIM BBITOJHHJ YMbIII-
JIeHHBI{l LITONMOP ¥ TeM TMOJIOXKHJ HauaJo ero IpakKTHYecKo-
My Hu3yueHnlo. B pasbHefimieM ITomop CTafM BHINOJHATb
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MHOTHe JIeTYMKH, U Oblla TpakTHueckd paspaboTaHa MeTo-
AMKa BBOJA caMo./eTa B LWITONOP M BLIBOAA U3 Hero.

B nacrosmiee BpeMsi YMbIJIEHHBIH WITONOP HeOXHOKpaT--
HO Jesaercs KaxXIblM JeTUMKOM ellle IPH OOYyYeHEUW moje-
tamM. OcHOBHAs LeJb 3TUX YNPaXKHeHHH 3aKJIOUZeTCH, BO-
MepBbIX, B TOM, uTOObl JETUHKH H3YUMJIM Ha NIPakTHKE yC-
JOBHsI CphlBa caMoJjeTa B UITONOp W 3aTeM YKe He JORY--
CcKaJju OWHGOK, BeAyWUX K LITOMOPY, a BO-BTOPHIX, KOHEY--
HO, B TOM, UTOOBI KaxJblil JETUHK yMeJ BBIBOIUTL Mamiy--
Hy ¥3 HeYMbIULIeHHOTO LITONOpa, eCJH OH BCe-Takl Npo-
M30J11eT.

Htonop — cj0kKHOe sIBJIEHHE, BeChbMa OllaCHOe HA MaJoi
BolcoTe. IloaToMy JleTudK JMOJXKEH 3HATh MPUYHHLL IUTONOPA,
Kaxde (GaxTopsl M Kak BJAUSIOT Ha HEro U OCMBLICIEHHO OT-
HOCUTbCSE X pabore py.ed Kak Ha BBOJEe, TaK H OCOSEHHO
Ha BBIBOJAe caMoJiera M3 wromopa. Huax storo HeoGxoau-
Mo XoTsi 6Bl caMoe 3jeMeHTapHoe 3HAKOMCTBO ¢ TeOpHER
BOMpoCa.

Teopuio mTonopa Bnepsule pazpaGoTas TalaHTIUBHII CO-
BeTCKUi yueHnli npod. B. C. INbrmnHos. Eme B 1929 r.,.
BCKOpe TNocie OKOoHuaHuss BoeHHO-BO3IYUIHOH HH:KEHEPHOE
akanemun um. H. E. )Kykosckoro, B. C. Ilpimnos omry6an-
KoBaa pabory «llTtomop camogeroB» (TeopeTHUecKoe MC-
cjenoBanue), B KOTOpOoH pajs pasbop Bcex SIBMEHUR, CBA-
3annblx co mronopoM. OcoGoe BHUMaHHe HM Oblio ofpa-
[EHO Ha PaBHOBeCHe MOMEHTOB C LEJbI0 CO3MAHHS METOLA
pacuera uIiTonopa.

OnacHOCTb HeNPOU3BOJBHOIO LITOMOPA HA MaJjeii BE-
core. Mbl He pa3 mpeaynpexjgany o6 OMacCHOCTH' CBaJTHBA-
HHUS CaMoJieTa Ha KPBLJIO W Mepexona ero B IITOIIOP Ha Ma-
Jo# BbICOTe. Kak BO3HMKAIOT 3TH sIBJEHHS W KaKk UX KB30e-
KaTh?

[TpenmosnoxuM, 4To B TOPU3OHTAJBHOM TIOJIeTe MM yba-
BHJIH ras M ONHOBPEMEHHO HAaua/ju YBEJUHUBATL YIL0od ara-
KM, BbIOMpasi pyuky Ha ceba (puc. 154). Ilpu 3tom cko-
pocTh moJieta Oyjer najnarb, NO3TOMY LOJXKHa 6w namaTh
¥ NOI'beMHAasl CHJa, HO BCJELCTBHE HENPEepbIBHOTO YEL/jMye-
HUSl yryia aTakd Ko3(Q(pHLUHEeHT NOAbEeMHOH CUIbl Cy 6yaer
pacTu (KOMNeHCHpPys TafleHue CKOPOCTH), B pesyibrare
Yero nogbeMHas cuja HeKoTopoe BpeMsi OYAET OCTaBATHLCH
PaBHOH Becy caMmoseTa H, CJeHOBAaTe]bHO, CaMoler 6Gyaer
JiereTh ropusonrtasbHo. Ho xoadbduuneHr ¢y pacrer roasxo
IO KPHTHYECKOro yrJja aTakd, a 3aTeM. Pe3Ko ML Ha
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Puc. 154. Tloteps ckKOpoCTH B TFOPHU3OHTaJBHOM TnoJjere: / — najgeHue
Ha HOC C 1lepexojloM B NHKHpOBaHWe; // — majeHue Ha KpbLlJIO C mepe-
XO[OM B NHKHpPOBaHHE WJIH B IUTONOP

yMeHbllIeHHe, TaK KaK 3a KPUTHUECKHM YIVIOM pe3Ko YXYA-
maercsl o0TeKaHue — MPOUCXOLUT CPLIB CTPYH C IOBepx-
HocTH Kpblya. [ToaToMy, KOTAa yrosl aTakd yKe CHIbHO yBe-
JUUeH, NOIbeMHAasi CHJAa CTAaHET MEHbIlle Beca M CaMoOJeT
HayHeT MpoBaJUBaThbcsi, omyckasg Hoc (puc. 154,/). Ecau
MONLITAEMCA €ellle YBeJUYHUTh YroJl aTakH, TO MallMHA CTa-
HeT NpOBaJUBAThCA NOYTH IJALIMS, T. €. MapallloTHPOBATE.
OpxHako NpH NapallloTHPOBAHHM CaMOJET TPYAHO YIEpXKHU-
BaTb OT KPeHOoB. A Tak KakK 3(QQeKTHBHOCTb 3J€POHOB Ha
6oJIBIINX yIVIaX aTaKH CHJIAbHO ocslabJieHa, TO COXPaHUTDb IO-
nepeyHoe paBHOBeCHe OGBIYHO He yJaeTcsi M CaMoJIeT CBa-
JIUBAETCS Ha KPBIJIO, CTPeMsACh mepefiTH 3aTeM B IUTOMOP.
Tak mpoucxonuT, Mo BEIPAKEHUIO JIETUUKOB, HOTEPA CKO-
pocru.
Taxum o6pasoM, NoTepss CKOPOCTH €CTb, IIO0 CYTH AeJa,
nortepst (ocnabJjeHue) momepeyHOH ympasaseMocTd. B ca-
MOM JeJsie, ecau OBl Mbl MOIVIM KaK YrOmHO JAOJr0 YAepiKH-
BaTh CaMOJIET B COCTOSIHHH NapaulloTHPOBaHHS, TO B Ji00OH
MOMEHT MOTJH Obl, JaB PYUKY ynpaBjeHus 0T cebs, yMeHb-
IIMTH Yrosl aTaxky, HabpaTb CKOPOCTb U IlepeBecTH CaMoJeT
B HOpMaJbHBIH noser. MHorga 3to ypmaercs, ecau mnoreps
CKOpOCTH HenosHasi. B atom ciayuae aeslo MOXKET OrpaHu-
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YyuTbLCS TEM, YTO MallliHa ymajeT Ha Hoc, OwIcTpo Habeper
CKOPOCTb, CHOBA CTaHEeT ympaBigeMod W MoOxKHO Oyler
npoJ0/KaTh HepMaJgbHbli moser (puc. 154,I). Takas Bos-
MOKHOCTb He HCKJIOUeHA W B CJyyae CBaJMBaHHSI caMmoJieTa
Ha xpwwio (puc. 154,I1), ecau B camMoM Hadase THajeHHS
Mbl NepeBefeM MalIHHY Ha HOC. B NIpoTuBHOM CJayyae 3a
CBaJIHBaHHEM Ha KPBLIO CJefyeT LITOMOP, Ha BHIXOA H3 KO-
TOPOTO MW M3 MOCJAENYIOIIero OTBECHOTO0 NHKMPDOBAHHS Tpe-
GyeTcst 3HaYUTe bHAS BBICOTA.

Ilenaem cJaenywolpe mpakTHYECKHe BBIBOJBI:

1. Ha Manoit Beicote (mpuMmepHo go 800 ) Hapmo Bcer-
Ja HMeTb MOCTATOUHBIH 3amac CKOPOCTH, T. e. Aep¥Karb
CKOPOCTb He MgHbllle HaUBLITOJHeHIIeH, a HAUHHAIOIAM JeT-
YMKaM — HeMHOTo 0oJibllle HaWBBIMOJHEHIIEeH.

2. Ecau pomyuleHa ownGka, CKOPOCTb CHJBHO,yHaJja H
ynpaBJjeHne, ocoOeHHO 3JepoHaMH, C€TajJ0 HECKOJbKO BS-
JBIM, cjeqyeT HEMHOTO JaTh PYUKy VIOpaBjeHHs OT cebs H
B TO XXe BpeMsa YIep:KHBaTh CaMOJIeT B IOM€PeYHOoM paBHO-
BECHH 3JepOHAMH H PYJeM HanpaBJjeHHs.

3. B cayuae BHesamHOro oTkasa ABHraTesss, OCOOEHHO
Ha B3JleTe, HeMeJJIeHHO AaTh PYyukKy oT cebs (yopaB ras u
BBIKJIOYHMB 3a)KUTaHHeE), U €C/M CKOPOCTb CHJBHO ymaJa, He
HauMHaTh Pa3BoOpoTa A0 TeX IIOp, NMOKa camoJieT He Habe-
per O0CTaTOYHOH CKOPOCTH U He MepelijeTr B HOpPMaJsbHOE
IJ1aHUPOBaHHe.

§ 113. MPHYUHDBI LITOMOPA. ABTOPOTALIUA KPhIJIA.
BPAIIAKOIIME MOMEHTbHI HA HITOMOPE

Hltornop camoJsera Bcerfa CBs3aH C IIOTepeH CKOPOCTH,
IpHYeM IepexOfi B LITONOP MOXKeT IPOM3OHTH C NPAMOJIH-
Hefinoro u ¢ KpuBoJHuHeliHOro nosera. OCHOBHBIM YCJIOBHEM
nepexofa caMmoJieTa B IUTONOP ABJSETCH KPHUTHUECKHH yroJ
aTaky TPH HapylleHHH oOTeKaHHd Kphblia.

Hapymenue ob6texanus uacro GbiBaeT HepaBHOMEDHBLIM,
B pesy/bTaTe 4ero HapyumaeTcs PaBeHCTBO NOJbeMHBIX CHJI
NpaBOro W JIEBOTO KPbLIbEB W CaMoJIeT CBajuMBaeTcss Ha
Kpbl10, HaunHas wTtonop. Ecau Hapyuwenne o6TekaHus mpo-
HCXOIUT Pe3KOo, TO LITONMOp HAUMHAeTCs CaM, JHIIb TOJBKO
yroa arTaky [JOCTHTHET MOCTAaTOYHOH BeauuuHbl. Ecau xe
KpblJIO He HMeeT Pe3KOro CpblBa MOTOKA, TO LITONOD HAYH-
HaeTCsl B TOM cJyuae, Koria Ha 60JblIOM yrje aTaku caMo-
JeTy aH 3aKpYUYUBAIOIIUH TOJNYOK pyJeM HanpaBJeHHus (HIH
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CHJIbHO OTKJIOHEHBI 3JIePOHBI), T. €. JLaHO Pe3K0oe CKOJIb¥XKe-
uue. [1pyu ckosbxKeHHH oOTeKaHHe Kpblia HapyLIAeTCs pPaHb-
e cO CTOPOHBI, 06pPaTHON CKOJbXKEHHIO, T03TOMY CaMmoJeT
CBaJiMBaeTCss UMEHHO B 3Ty CTODOHY.

Taxum o6pasoM, ecay yroJ ataku 6J1M30K K KPUTHYECKO-
MY, TO HeJib3g MHOTO M Pe3KO OTKJOHSATH PyJb HamnpabJe-
HHMSl WMJH 3JEPOHBl, TaK KaK 3THM MbI CBajdUM caMoJeT B
wrronop. Ecin e XKejaeM clesaTh YMBILUJIEHHBIH LITONOP,
TO, Hao0OpOT, NOBEAsT CaMOJIeT JO0 KPUTHUECKOro yrja ara-
KM, JOJKHBI JaTh Nefajb OO0 0TKa3a B CTOPOHY KeJaeMOoro
wTonopa, T.e. AJs JIeBOTO—/1eBYyI0, IJs NpaBoro—Ipasylo.

ITocne Toro kKak camoJer, CBaJUBLIMChL HA KPBLIO, Hau-
HeT LITOTMOp, BpallleHHe ByHeT YCHJAHBAThLCS, 3aTeM  CKO-
poCTh BpallleHHs] YCTAHOBHUTCS M CaMOJIET BCJENCTBHE aBTO-
poTalud Kpblia Oyaer IWITOMOPUTb J0 TeX Iop, NoKa He
NpUMeM Mep I BblBOJA CaMoJieTa W3 ILTONOpa.

ABTOpoTauuss Kpblia. ABTopoTaumued, wim ca-
MOBpalmeHHeM, Ha3blBaeTCs CIOCOGHOCTb KpPblAa W He-
KOTODBIX IPYIUX Tes MPUXOAUTH BO BpalleHHe TOJA AelcTBU-
eM notoka. Ecau Teso uMeer cuMMeTpHUHYIO (QOpMY, TO aB-
ropoTaluA KaxeTcss HelloHSITHOH. Bompocam aBTopoTtauuu
MmHoro BHuManus yaeasn H. E. JKykosckuii. On paccmartpu-
BaJ, HallpuMep, BpalleHue MJOCKOH MJACTHHKHA OTHOCHTEJb-
HO OCH, TNepneHAuKyAsipHO# nmotoxky (puc. 155,a). drtor cay-
yafi aBTOpOTAallUM Bbl MoOKeTe HabJ/101aTh, €cJid, BbIpe3aB
M3 KapToHa TNIPSIMOYTOJIBHYIO MOJOCcKY, Gpocute ee peGpom
BHU3: Najas, oHa mpujaer B 6bicTpoe BpauleHue (puc. 155,6).
ObmbsicHenre nomoGHOIO «3arajOYHOrO»  SBJEHHSI 3aKJIO-
YaeTcs B TOM, YTO CHMMETPHUUYHOE TeJN0 MOXKeT 00TeKaThCs
HeCUMMETPUUHO.

C pasBuTHeM aBHAlUM JJs1 U3YUYEHHS WITONOpPA cCaMmoJe-
Ta CTa/lli paccMaTpuUBaTb aBTOPOTALMIO KPblla OTHOCHTEJNb-

o
Puc. 155. ABroporauus: @ U 6 — NJIOCKOH MNJIAaCTHHKH;
8 — Kpblja
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HO oCH, coBllafarolleli ¢ JauHuell moJgera. [asg Takux Ombl-
TOB YCTaHaBJHBAIOT B a’pofvHaMHueckod Tpybe MoIenb
KpblJia MJIH CaMoJieTa, YKPeINJIeHHYI0 Ha OcH, Bpamawoulefi-
¢ Ha MOJUIMIHMKAX, H COBMANAIOIIYI0 C OCbl0 TPYOH!
(puc. 155,8), mpuueM och BpAallleHUs] TPOXOAUT yepe3 LEHTP
TSIXKECTH MoJesad. Mojenb ycTaHaBaMBAIOT Tak, 4TO YroJ
aTakKd U YTOJ CKOJIbXKEHHS MOMKHO H3MeHSTh. ABTOpOTaLMiA
Kphlia HalOJiomaeTcss Ha yriax atakd OoJblie KPUTHYECKO-
ro, T. e. IpH HaJHUMH cpbiBa moToka. OHa MUK HauHHaeTcs
caMa coboif (ABHas aBTopoTalusl), HUIM XKe IJs ee Ha-
yajga HyKHO NPegBapUTENbHO COOOUIUTL MOJEIH HEKOTOPYIO
yTJI0BYI0 CKOpocTh (CKpbITas asroporanua). Ilpu me-
cJefoBaHuAX ObLIO 06HAapYKEHO, UTO YIVIOBAsl CKOPOCThb aB-
TOpOTAallMM INPOTOPHHOHAJbLHA CKOPOCTH MOTOKAa H 06paTHO
TpPONOpLHOHAJIbHA pasMaxy Kphlia.

Bpamamwmue MoMeHTH Ha wrtonope. Ilycrh JeTdnk no-
BeJ CaMoOJIeT [0 KPHTHUECKOTO yIJa aTakd M faJ 10 OTKa-
3a nenaJjb, cKaxKeM, JIeBYIO, BRI3BAB TeM CHJbHOE CKOJIbXKe-
HHe Ha mpaBoe Kpbuio. OT CKOJIbXKEHHS TNOAbeMHas CcHJja
NpaBOro KPhbljaa BO3pacTeT, a JIeBOI0 CHJAbHO YMeHBbUIUTCS
(BeaencTBue HapylieHusi oO6rekanusi). Torga camoJer, cBa-
JUBasiCh MOMX JeHCTBHEM CHJLHOIO KPEHAIlero MOMEHTa Ha
JieBoe KPBLJIO M ONycKas HOC, HAYHET TeM CaMbIM BpallleHue
BOKPYT TIPOJOJbHOM OCH X H OJHOBPEMEHHO BOKPYT OCH Y
(puc. 156).

UTo6Bl BHISICHUTD, TOUEMY BpallleHHe GYNeT NPoaoaKaTh-
Cs1 flajblie ¥ Jaxe YCHJAHTCS, NOCMOTPHM, KaKHe YIJibl aTa-
KH OYOyT y cepeluHBl M KOHIOB KpblJa.

Hauas Bpamenue, camo/er OZHOBPEMEHHO TmajaeTt, H,
caenoBaTteabHo, ckopocTh V HampaBsena BHu3. [lostomy y
CepefiMHBl KpblJa yroJ aTaky OyAer «, PaBHBIH NPHUMEPHO
15—20° y KoHLOB XKe Kpbl1a YIJbl ataku OYAyT. coBceM
apyrue. B camoM pese, mpaBoe NOJYKPBLIO, BCJAEACTBHE
BpallleHUsT KPblJa BOKPYT OCH X, MOJHUMAETCd M OJHOBpe-
MEHHO 3aXOJUT Brepel (BCJeLCTBHe BpallleHHsT BOKPYr OCH
Y), TOTla KaK 3a TO e BPeMsI JIeBOe MOJYKPhIJIO ONycKaeT-
CA 1 KaK OBl OTXOAUT Haszaj; CJAel0BaTeJbHO, Y NPaBOro MHo-
JyKpblaa, KpoMe ckopoctd V, Gymer ele HEKOTOPass OKPYXK-
Has ckopocth Wy, a y nmesoro — W,, nanpassieHnas B 06-
paTHyio cTopoHy. CJI03KHB 3TH CKOPOCTH CO cKopocThio V 1o
NpaBuJy TPEYroabHHUKA, MOJYYUM, UTO Yy MPABOTO MOJYKPHI-
Jla pesyabTHpyloilast ckopocth Oymer Vi, a y saeBoro— V.
Teneps craso BHIHO, YTO y NPaBOro MOJYKPhLIA Yroa aTa-
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Puc. 156. Cxema cHJ M MOMEITOL, ACHCTL)IOWHX Ha CaMoJeT
Ha LTOIOope

®H OGyHeT uy, T. €. MaJblii, a y JIeBOTO — Uz, T. €. OUeHb (0Jb-
moi (MHoro GoJsble Kpuruueckoro). CienoBaTesnbHo, y Je-
BOTO NOJYKpblia (omyckalouierocsi) Gymer cH/JIbHOE Hapy-
ureHde o0TeKaHHsl, TOTla KaK Yy IPaBoOro NoJyKpblia oOTe-
xaHue Oyler naaBHBIM. BcejencTBue 3TOro moabeMHasl cuJa
NnPaBoro I1oJyKpblaa Y, oxaxercs 6o.blie MOJIbeMHOH CHJIBI
JIEBOTO IIOJIYKphlIa Yy, TOrza Kak Jo6oBoe CONPOTHBJIEHHE
Q, 6yner, HaoGopoT, MeHblle Qp (y JeBOro IMOJYKpblIa
BCJEJACTBHE CpbIBa IIOTOKA OyneM HMeTb pe3Koe NajeHue
Ko3(pduuneHra ¢, U CUIbHBIA POCT Ko3ddulueHTta cx). B
pesyjbTaTe TaKOTo HepaBeHCTBA NOABbEMHBIX CHJI H J06o-
BBIX COIIPOTHUBJIEHHH U CO3JAIOTCA Bpalllaiolllie MOMEHTH! BO-
Kpyr oceil x u y.

Takum o6pasoM, HauaBlleecs LITONOPHOe BpallleHHe Ca-
MoJieta OyfeT NpojoJiKaThbcsl M Ha)Ke HEKOTOpoe BpeMs
ycuanuBatbessi. Ho ¢ pocToM YriioBoH CKOPOCTH YroJ aTakd
Ha mPaBOM IOJYKPBLIC CTAHOBUTCSI OUeHb MAaJbIM, H B HTO-
re MOMEHTHI, CO3/aBaBlliie YIJoBoe YCKOpeHHe, HCUesaloT,
T. €. HACTyImaeT paBHOBeCHe MOMEHTOB. DTO COOTBETCTBYET
YCTaHOBHUBLIEMYCs LITONOPY, KOTOPBHIH AOCTHTaeTcs uepes
6—8 BUTROB IIOCJE HayaJja ILITONOPA M IIPOJOJNKAETCS M0
Tex HOop, 110KAa Mbl He IIpuMeM Mep JJIsI ero NpekpalleHus.
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UTo6Bl mnpexpaTuth ILITOMNOP, HALO NPEKPaTHTH Bpalle-
Hue, a 3aTeM BBIBeCTH caMoJjieT B HopMaubHbli nouer. Ho,
npex/Je yeM IOBOPHTh O TeXHHKe BHIBOXA CaMoJjeTa M3 IUTO-
nmopa, MOCMOTPHM, KakHe (AKTOPHI M Kak BJUAIOT HA IUTO-
nop.

§ 114. BIUAHHUE LLEHTPOBKH CAMOJIETA U HOPYIHX
PAKTOPOB HA HITOIOP

Ha nepexonm camoJsera B IITONOP, Ha PeXUM UITCNOPA:
M Ha BBIXOA M3 LITONOpa BJAMSET MHOro (axropoB. ['1aBHHe:
H3 HUX: 1) a’poguHaMHUUecKHe XapaKTepPHCTHKH KpHJa,.
2) pasMepnl caMoJjieTa H pachojiokKeHHe TPysoB N0 IJIHHE
¢rosensxka, 3) ueHTpoBKa camosiera u 4) ¢opma pyJaen.
Paccyorpum no mopsiiKY BAMSHHE TNPHUBENEHHHX (PakTOPOB.

Ha puc. 157 usoGpaxeHsl KpuUBble H3MeHeHHs KO(PH-
LMEHTA MMOJbeMHOH CUJBI B 3aBHCHMOCTH OT YIJia aTakd Y
TOHKOTO, TOJICTOTO M MeXaHH3upOBaHHoro Kphnlibes. Haubo-
Jiee pe3koe majfeHyue NOABbEMHOH CUJBI NPU KPUTHUECKOM yrI-
Je aTaku [aloT KPBUIbA TOHKOTO mpodu/s, HOSTOMY caMo-
JIeT C TaKuUM KpPBIIOM Jerko NepeXOoguUT B IITONOP. ¥ TOJ-
CTOrO Kphljla NajeHHe NMOABbeMHOH CHJBI MPOHUCXOLUT GoJee:
IJIaBHO, TO3TOMY Jaxke B CjJyuae HepaBHOMEDHOTO CPHB@
NOTOKA pasHUla B INOIBbEMHBIX CHJIaX INIPAaBOTO U JIEBOTO:
NMOJIYKPHIJIbEB N10JyYyaeTcsl CPaBHUTeNbHO HeOOJbIION M 4a-
CTO yHdaeTcs ynepxKaTb MaMIMHY 3JepOHaMM H pyJleM Ha-
npaBJeHusl OoT cpblBa B IUTomop. HakoHel MexaHn3upoBaH-
HOe Kpbuio Aaer elle (oJiee MJAaBHOE MafeHHe MOLLeMHOME

CHJIBI, TPHYEM — H 3ITO:
Gy rlaBHOE — KPDHTHYECKOe
20, 7 o0TeKaHHe OTOJBUIAETCH IO
15 A yraa 30° u 6oasbire. ITosto-
g / | My caMoOJeT ¢ MeXaHH3H-
17 74 Z _| POBaHHHM KDBIJIOM TPYAHO
’ /// NN/ BBECTH B IITOTIOP, €CJIH APY-
q8 A rue (GakToOpH, YXyQuIalo-
/ 1 Jowwoe xpeung =
P 77 2 Tamemge. Uiye UITONOPHBIE CBOHCTBaA:
7 : :
’”/ 3 Mezanusuposarmoe camoJsiera, OTCYTCTBYIOT.
o~ 1a& Ha pexum 1wronopa.

g° &° 10° 15 20° 25° J/° cWIbHO BJHSIOT pasMepH
caMoJieTa ¥ DAcCloJoXeHHe

Puc. 157. Vsmenenue koddduumen- )
Ta HOJl’beMHOH CPIJ'lb[ Cc YBEJIHYEHH- rpySOB uTo 06’b$ICtHﬂe'l‘cm

€M yIia aTakil y TOHKOTO, Tonctoro ACHCTBHEM — WHEDIHOHHBIX
M MeXaHH3UPOBAaHHOTO KpbLIbes  CHJI.
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Puc. 158. BuinsHue MHepuUUOHHHIX CHJ (ro3efsiKa
¥ LEHTPOBKH caMoJeTa Ha LITONOp

IIpencraBum cebe, uTO BCA Macca mepejgHedl yacTd ca-
MoJieTa cocpefoToueHa B oaHoMm Mecte A (puc. 1568), a mac-
ca 3anHed yacTu caMogera — B B. Tak Kak camoJseT Ha
IITONOpe Bpal{aeTCss BOKPYr HEKOTOPOH BepTHKaJbHOH ocH,
10 Maccel A u B pasoBbIOT LEHTPOOEXKHbIe CHJBLL, MOMEHT
KOTOPBIX OYyJeT CTpeMUThCS MOBEPHYTh CaMoJeT BOKpPYT Io-
nepeyHod OCH Z W NOCTaBHTh €ro B T'OPHU3OHTAJIbHOE IT0JIO-
xenve., Takum o6pasoM, Ha LITOMOPe CaMOJeT CTPEMHUTCSE:
YBeJIHYUTb YroJl aTaku W mepedTH B MOJIOTHH H Jda¥e IJI0-
CKMi WTonmop. DTa CKJIOHHOCTb 3aBHUCHT OT MOMEHTa HMHep-
LMH, KOTOPBLIA NpONMOpPUMOHAJNEeH Macce M KBaapaTy pac-
CTOSIHHUSI, HAa KOTOpPOe Macca yaaJjeHa OoT ocH Bpallenus. Ort-
clofla cjaenyer, 4To yeM GoJiblle 6yAyT Bec M AJauHa ¢liose-
Jsika M deMm Oosblle GYAYT pasHeCeHBl I'Pysbl MO0 OCH X,
TeM 0oJibllle OyneT MOMEHT HHEpIHH OTHOCHTEJbHO OCH Z
¥, CJef0oBaTe]bHO, TeM cUJbHee OyAerT y camoJieTa TeHIeH-
LIHUS K Nepexoay B NJOCKHH LITOMOP.

HHepuyoHHble MOMEHTHI, CO3[aBaeMble OPYIMMH YacTs-
MH caMmoJieTa (KPbUIbSIMH), NOJNYYalOTCHd H OTHOCHTEJIbHO:
ocel X M Y, HO O CPABHEHMIO C MOMeHTOM (Io3essixKa OT-
HOCHTEJNBHO OCH 2 OHM CPABHHUTENbHO HEBEJIMKH.

Ha nepexox camoJsieta B LITOMOP M HA BBIXOMA H3 WITOIO-
pa BecbMa CHJILHO BJUSIET LIEHTPOBKA CaMoJeTa.

M3 § 76 usBectHo, 4TO NMpH OUEHDb MEPeAHHX LEHTPOBKAX
KPBLI0 Ha GOJMbUIMX yryiaX aTakd AaeT GoJbLIOH NHKHPYIO-
wuit MoMeHT. OTCIOfA SICHO, UTO MpPH OYEHb NepejHed LeHT-
poexe y camoJiera OyleT TeHJeHuus NMepeATH B NUKHUPOBa-
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HHe, T. €. YMEHbUIMTb yroJa artakd (puc. 158,6), BcaeacTsue
yero caMoJieT TPYAHEe MEPEXOAUT B LITONOp (KOTOPHIH NO-
Jiyyaercst KPYThIM, HOpMaJbHBIM) M JIerKo M GHICTPO U3 He-
ro Beixoxut. Ilpu mepemelienuu 1.T. Ha3ajd KapTHHA yXyA-
maercss, ocOGeHHO MPH OYeHb 3aJHUX leHTpoBKaX. O6bsc-
HSICTCSL 3TO TeM, UTO, HauuHas ¢ LEHTPOBKH npuMepHo 32%
CAX, MoMeHT Kphlla Ha OoJIbIUHX yIJIaX aTakH H3 IHKH-
pylOlero CTaHOBHTCH KaOGpHUPYIOLIUM, T. €. caMoJjeT cTpe-
MUTCS YBeJIMUUThL yrosa ataku (puc. 158,6). Orcrona sicHo,
uTo HOpH 3aJHEed LEHTPOBKe caMoJjeT OyAeT Xy¥Ke BHIXOMHUThb
U3 mronopa (c 3amasabiBaHUEM), a IIPH OUeHb 3afHeH LEeHT-
pPOBKe MOXKET M coBceM He BBIATH. Ilpu HaaMuuu MexaHU3H-
POBAHHOro KpblJa 3ajJHss IIEHTPOBKa CKasblBaeTCs MeHee
OTpHIlaTeJbHO Ha LITOMOPHBIX CBOHCTBAX caMoJieTa H €ero
ycToHunBocTH. JleTuuky Bcerfia ciaenyeT MOMHHTb 00 ykxa-
3aHHOM BJMSHUM HNEHTPOBKH caMoJieTa, TaK KakK INPH 3KC-
nJIyaTallud caMoJjieTa LeHTPOBKA ero MOXKeT M3MEeHHThCS.

Ha wmromop BauseT TakkKe IM0J0KeHHe pyJefl u crabu-
Ju3aropa, HO 06 3TOM CKaeM HeMHOro jaJee.

§ 115. OCOBEHHOCTH PE)XMMOB IITOIIOPA

Ha ocHOBaHHM CKa3aHHOTO Bblllle NMPHUXOAUM K CJeylo-
UMM BBIBOAAM O peXuMax LITonopa:

1. Ecan uHepuuoHHble CHJABL  (iosessizKa HEBENUKH H
LEHTPOBKA I[epenHssi, TO caMoser Oyjaer HejaTb KpyToH
LITOMOP.

2. B cayuae GoJsee 3apHell LEHTPOBKH, KaK U B Cjaydae
fosblIoro MOMeHTa MHeplUuy (rosensizKa, ITONOpP MOJY-
yaercss 6oJjiee MOJIOTUM.

3. HaxoHel B OTAeJbHBIX CJAyuasiX, KOTAa KpbLIO HaeT
60ablIOH BpallaloUlui MOMEHT M, KPOME TOro, MOMEHT
HHeplUuu (rose/sizKa 0cODeHHO BeJNHK, TOTJAa caMoJieT pac-
KpPYyuMBaeTcs IOUTH JO TOPHU30HTANBLHOTO MOJOXKEHHA, T. €.
noJsydaercsl IJIOCKMH IOTOMOP.

O pexume 1ITONOpa CYAAT TNO HaKJAOHY (QIlosenska K
ropusoHTy. OQHAKO JETYHKY TOUHO ONMPEHeHTh YroJ Ha-
KJ10Ha (rosenska (ocobeHHO mpu GEICTPOM BpailleHHH) Obl-
BaeT HHOrAA 3aTpyAHHTenbHO. [losToMy Hamo ciaeautb 3a
ckopocThio mo npubopy. Eciaum ckopocTs Besnuka, a HMeH-
Ho: Ha 70—809% npessimaer Vi, camosera, To 3T0 03-
HayaeT, YTo caMoJer AejgaeT KPYTOH, HOPMasbHBIH LITOHOP.
Uem MeHblle CKOpPOCTb, TeM I0JIOXKe pexuM Ilurtornopa. M
ecau cKopocth 6su3Ka K Vi, TO 3TO MOKasblBaeT, 4ToO Ca-
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MoJsier nenaer miaockHE wmironop. Chaeayer TOJbKO YUHTHI-
BaTh, UTO Ha LITONOPE [0Ka3aHUS YKas3aTeldss CKOPOCTH
00BIYHO HECKOJIbKO 3aHHKEHBbI, TaK KaK IPHeMHUK BO3ILYLI-
HOTO [aBJIeHHSI He HampaBJieH TOUHO B CTOPOHY JABUIKEHHI.

O pexuMe WITOMOpAa MOMHO CYAUTh TNQ JaBJIeHHIO Ha
PYyuUKy pynaesoro ynpasienus. Ha xpyrom wmiTomope pyuka
CTpeMHUTCS YHTH BHepefl W NPUXOAUTCS YAEpIKHUBATb ee B
TIOJIOKEHHH <«Ha cels» (Korga Mbl [eJaeM  yMBblLJeHHBIH
witonop). Ha noJsoroM wmtomope faBJjeHus noutd Her. Ha
NJOCKOM Ke LUTOMNOpe pyuka YIpaBJeHHS caMa YXOIUT B
NoJIoKeHHe «Ha cebsy.

Takum o6pasoM, ecJau Ha LITOMOpe CKOPOCTb majnaerT H
PyuKa ynpaB/JeHHs YXOOUT B MOJOMKEHHe «Ha cebs», To 3TO
NOKaskiBaeT, YTO CaMOJIET CTPEeMUTCs NepeHTH B TJAOCKHHA
wronop. B TakoM cayuae Hamo HeMeIJEHHO BBIBOIUTb Ma-
IWIMHY U3 1Tomnopa. DoJbIIMHCTBO COBpeMeHHBIX CaMO0JeTOB
JejaeT KpPyToH WITONMOP HWJH, pexe, mosoruil. [laockuii xe
IITONOP — HENMPOU3BOJbHBIH — SIBJeHHE OYeHb pelKoe.
YMBbllLJIEHHO NVIOCKHH LITONOP TaK¥XKe fesaaloT pejKo.

B reopuu wtonopa 6oJblioe BHUMAHHE Y,1e/SETCS CKOJb-
JKEeHHI0 caMoJjera, KOTopoe, Kak H3BeCTHO, MOXKET 0Ka3aTh
OueHb OoJsbllloe BJAMSHHE Ha KPeHsIiHe MOMEHTBHl Kphblia.
Kak u Ha BHpaxe, Ha LITONOpe pasaUyalOT BHeIIHee H
BHYTpPEeHHee CKOJIb)KeHHe, BHYyTpeHHHM  HasblBawoT
CKOJIb’KEHHe Ha TO KPbLJIO, KOTOPOe BLIABHHYTO BHYTPb Tpa-
€KTopuu wWTonopa. Kpyro# mwronop y Bcex caMo.1eTOB Hpo-
HCXOIHT C BHYTPEHHHM CKOJbKEHHEM.

B saksrouenne samMeruM, 4To paboTa pyJaeil Ha LITOmope
CUJIbHO YyXyAUIAaeTCs MO JABYM OCHOBHBIM TPHYHHAM: BO-
NepBLIX, BCJEACTBHe Haauuus OOJBLUIHX YIJOB aTakH, BO-
BTOPBIX, BCJAEACTBHE a3pPOJMHAMHUECKOTO 3are-
HeHUA XBOCTOBOTO OmNepeHUs KpbuioM M (iosensKeM
HJY Ke B3aMMHOTO 3aTeHeHHs BePTUKAJbHOTO M TOPHU30H-
TasbHOTo onepenusi. Hapmo, ciaemoBaTesNbHO, NTOMHHTh, UTO
Ha wrTonope 3(QeKTHBHOCTb pyJeld W 3JepOHOB 3HAYHU-
TeJAbHO XyzKe, UeM B HOPMaJbHOM IIOJIeTe.

§ 116. BBOJ CAMOJIETA B WITONMOP W BbIBOA M3 IHTOMOPA.
BJAUSAHHUE 3SJEPOHOB U CHJIOBOM YCTAHOBKH.
NMEPETPY3KA HA WITONOPE

BBog camoJsiera B 1WITONOP ¢ TFOPHU3OHTANLHOTO NO.JI€Ta
yxke Obin omucan (§ 112). Has atoro Hato, c0aBuB ras,
MOCTENEeHHO BbIOpAaTh PYUKY YHpaBJeHHs Y, KOUla caMoJer
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HayHeT NapaulloTHPOBAaTh, AAaTh Nefadb JO OTKasa B CTO-
POHY KejaeMoro uiTomnopa.

MoxHo nmepeBecTH CaMoJeT B LITONOP H Ha CKOPOCTH,
B3sIB PYUKy Ha cebst u nas nepanb. CaMoJsier HaunHaeT Je-
JaTb NepeBOPOT 4Yepe3 KpbLIO, HO TepsieT CKOPOCTb H CPHI-
Baerca B wrromop. Bosbuiaa ckopocTh maer 6GwicTpoe pac-
KpyuHMBaHHe CaMoJieTa, II03TOMY, €CJH [OaHHBIH CcaMoJer
TPYIHO BBIXOAUT M3 LITONOPA, TO BBOA Ha CKOPOCTH JeJaTh-
He cjelyer.

MoxXHo BBecTH camoJieT B LITOMOP M ¢ BHpaxa. s
3TOr'0 HAa CPaBHUTEJbHO HeGOJbIIOH CKOPOCTH HauuHaeM Je-
JaTh ray6OKME BUPaxK C MOJBEMOM, MPEXIEBPEMEHHO BHI-
Oupas pYuky Ha cefg u AaB Ielajb B CTOPOHY, oOpaTHYyI>
Bupaxy. CaMoser OBICTPO TepsieT CKOPOCTb U HauMHAaeT Ia-
IaTh Ha ONMYlLeHHOe KPBLJIO, a 3aTeM, BCJencTBUe 60JbLUIOre
yria aTaky H CHJAbHOTO CKOJIbXKEHH7, Pe3Ko BblpaBHHBAeT
KpeH U CpbIBaeTcsl B IUTONOP, HO B 0OpaTHYIO BHpaxy CTO-
poHy (Kylna HdaHa NejaJb).

Mbl yKazaaum OCHOBHblE CHOCOGHI YMBILIJIEHHOrO BBOMA&
caMoJiera B luTomop. UTo e KacaeTcs C/AyuyaeB HENpOHU3-
BOJIBHOTO LITONOPA, TO SICHO, YTO OHU OBIBAIOT TOrAa, KOTAA
JETUUK 1o oWuOKe NeHcTBYyeT Tak, Kak 3T0 TpeboBaioCh
Obl AJs1 yMBIJIEHHOrO IITONOpa. Bo3MoxKHbIE ciayuau Cphl-
Ba B HEINPOH3BOJbHBIH LITOMOP OTMEUAJUCh B NMpeabIIyLUIHNX
rJaBax.

ITepeiinem Tenmepb K Bompocy O BBIBOJE CaMmoJeTa H3
wtornopa. B § 113 6bio ckazaHo, uTO WITONOPHOE BpalleHHe
NMPOHCXOLUT BCJEACTBHE HapylleHHsi oOTeKaHUsl Kpblia Ha
OoJbIIMX 3aKPUTHUECKHX yraax arakd. Orciofa caenyer,
UYTO OCHOBHAas 3ajaua NpHu BBIBOJAE cCaMoJeTa M3 LIToNopa —
3TO YMEHbUIUTb YroJ aTaku (IIOCKOJbKY HMEHHO GOJbIION
YroJ araku fBJsIeTCA NPUYMHOH CaMOBpalleHHs Kpblia).
Ho npemBapurenpHo Hago 3aMemJHTh BpallleHHe, a 3TO
MOXHO CAesJaTh pyJeM HanpaBJ/eHHs, OTKJOHSAS ero B CTO-
poHy, oOpaTHyI0 BpallleHHIO, T. €. JaB «OGpaTHYIO» Ile-
Halb.

ITpuBenenHrle Mepbl HEOOGXOOUMEI ISt BHIBOAA CaMoJeTa
u3 J1000TO pexuMa IITONOpPa, ONHAKO TeXHMKa BHIBOAA NDH
Pa3HBIX peXXHMaX He COBCeM OIMHAaKOBa.

B cayuae Kpyroro mromopa, Ipx KOTOPOM HHEpPLHOH-
Hble CHJIBI (PIO3es1si?Ka U YroJl aTakd CPaBHUTEJbHO HEBeJH-
KM (MO CpaBHEHHIO C MJIOCKMM LUTONOpoM), 048 861800a ca-
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MoAeTa u3 wironopa HAdo 3Hepeuuno 0OaTe obpaTwyto ne-
dass 0o oTkasa u 6caed 3a Tem (nouTu OOHOBPEMEHHO)
0aTb NAQBHO PY4KY ynpasiexus ot cebs 3a HeluTpasbroe
noaoscerue. Kax ToabKo camoner NPeKkparur spaujerue u
HQ4YHeT ONYCKATb HOC, HeMeOAeHHO NOCTABUTL nedaau Heli-
TPAAbHO, G 30TeM HA4ATb NAABHO BbIOUPATL PYuKy Ha cebs
045 8b1800Q CaAMoAeTA U3 NUKUDOBAHUA.

Heckoabko HHAUYe NPUXOAUTCS NeHCTBOBATb PYJASAMH AJS
BBIBOJA CaMoJieTa M3 MOJIOTOTO M TJOCKOro LITONopa.

B npenpinymem naparpade OblJIo yKasaHo, 4YTO eCJH
KPBIJIO gaeT ObICTPOe BpallleHHe M I'pPy3bl CHJABHO pasHece-
HBl 10 OJHHe (lo3e/siKa, TO HHepUUHOHHBble CHJIBI IloJayda-
I0TCA HACTOJbKO OOJBIIMMH, YTO PAaCKpPyUHBAIOT CaMoJieT
J0 II0JIOTOTO MOJIOXKEHHA, SBJASASICh TeM CaMbiM IPUYHHOH
uype3MepHo Gosploro yraa araku. OTcCiona  ciaedyer, uTo
0A8 8618004 CAMOAETA U3 NOA02020 U NAOCKO20 UITONOPQ
Halo 9HepeuyHo 3ATOPMO3UTH BPAUieHUEe pYAEeM HANpas-
ACHUS I HAMHO20 YMEHbUIUTL Y20A aTaKku, T. e. 0aTe 3Hep-
eudHo pyuky or cebs Oo orkasa. B mpolecce TOpMOXKeHHS
BpallleHUsl, a 3aTeM nojJ JefCTBHEeM pYJs BBICOTHl CaMoJeT
nocTeneHHo, 3a 2—3 BUTKa, Nepeiier B NuKUpoBaHue. Torna
HAJA0 MOCTaBUTb PYJH HEHTpaTbHO ¥ BBIBOAUTb CaMoJeT M3
TIHKUPOBAHHUS.

HyxHo ckasaTh, 4TO Ha TEeXHHKY BbIBOHA CaMoJeTa H3
JIOJIOTOTO M TJIOCKOrO WITONOpPa BJHUSIIOT KOHCTPYKTHBHBIE
0CcOBEHHOCTH CaMOJIeTOB, MO3TOMY CK23aHHOE B IOCJHeJHEM
a63alle cJaefyeT paccMaTPHUBATh JIMIIbL KaK OCHOBY, OT KOTO-
pOH Ha TIpAKTHKe HHOTJAa NPHUXOAUTCS OTCTYNAaTh.

Hapgo moMHHTB, 4TO yeM MOJIOXKE PEeXHUM LITONOpa, TeM
TpyJiHee BBIBECTH CaMOJIeT W3 LITONOPA.

B caMom pmesme, dYeM TIOJIOXKE peXMM WITONOpa, TeM
GoJiblile CKOPOCTb BpallleHuA M TeM OoJibliie yroJ aTaky, a
Tax Kak AJs BbIBOJA CaMoJsieTa M3 IITOMOpa HeoOXOOUMO
YMEHBIUUTh CKOPOCTh BpPAIlleHHs] ¥ YMEHbIIHTb YroJ aTakH,
4TO cAeJaTh MOXKHO JHUIb NMPH MOMOILM pyJeH, TO, OUeBUI-
HO, NTPpH HaJH4HH O0JbLIOH CKOPOCTH BpallleHHsT ¥ OuYeHb
6oJIbLIOTO YIila aTaku AeficTBHe pyJeH cKaKeTcsl He cpasy,
T. €. BLIXON M3 LITOMOpPa JIIOJYYUTCSI C 3amasfibiBaHHEM B
2—3 BuTKa. JTO 3acTaBJsieT JEeTUYHKa XKIaTh BHIXOHAA B Te-
yeHne 5—~8 cek. MmocJie TOro, KaK OH NOCTABUJ PYJHU B MOJO-
eHue Ha BBIBOJI, M CBSI3aHO, €CTECTBEHHO, C HEKOTOPBIM

HepBHBIM HaNps:KeHHeM U JOTNOJHHUTE/NIbHOH TNoTepel BHI-
COTHI.
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Bausinue 3/1€POHOB M CHJIOBOH YCTAHOBKH. DJepOHBl Ha
LITONOpe He UIpaioT OOJMBUIOH POJH, HO B HEKOTOPHIX CJY-
yasiX, 0COGeHHO TPH IJIOCKOM LITOTMOpPE, KX MOXKHO C NOJIb-
30# mpuMeHUTh. [IpuMeHeHHe HX OCHOBAHO Ha TOM, 4YTO HNpH
BOJIBIIAX YIaaX aTakH OTKJIOHEHHe 3JepOHOB Majo H3Me-
HAET IOAbEeMHBIE CHJIBI NMOJYKPBIIbEB, HO 3aTO H3MeHseT UX
71060BBIe CONPOTHBJIEHUS, TMOCKOJbKY ONYIIEHHBIH 3JepOH
TOPMOS3HT.

ITpennosiokuM, 4TO MBI BBOAUM CaMoJeT B HOPMaJbHBIH
NpaBblif WITONOP C FOPU3OHTAJBHOTO TOJETa, T. €. IOBeAs
caMoJeT A0 KPDUTHUECKOTO yrJja aTaku, JaeM MpaByio me-
n1ajb. DTUM MBI CO3[aeM JIeBOe CKOJIb:KeHHe, Giarofaps ue-
My Ha IpaBOM IOJYKpblLIe IToJydYaeTcss CPbIB [IOTOKA U pes-
Koe TajJeHue NOABEMHOH CHJIBI, BBOJsIIHE CaMOJIeT B Npa-
BoIi mrtonop. Ecan ogHoBpeMeHHO ¢ jgaueil mpaBodl megansn
NafuM DYUKYy YHpaBjieHHsI BJEeBO, T. €. ONYCTHUM TIpaBhiL
3J1epPOH, TO BCJEJCTBHE €ro TOPMOSSINEro AeHCTBHsS YBeJH-
YHM JIeBOe CKOJIbXKeHHe (BBbIIBMraHHE JIEBOTO MOJYKphlIa
BIepen), cjaef0oBaTeJbHO, YCHJIHNM CPbIB MOTOKAa HAa MNPaBOM
MOJTYKPBIIe ¥ TeM YCKOPHM CpBHIB CaMoOJIeTa B LITOMOP.

Taxkum obpasoM, dasas pyuky npoTus WLTONROPA, Mbl CHO-
cobcreyem uiTonopy.

OTclofna caenyer, uto 044 8b6l800a CAMOAETA U3 ULTONO-
pa Hu 8 Koem CAy4ae HeAb3s 0as8ars PY4Ky NPOTUB ULTO-
nopa, xak OmWUGOUHO MHOTAA HOEJAlOT MOJIOJble JIETUHKH..
51 BhIXOMA M3 LITONMOpPA 3JIEPOHBEI HAJIO0 CTaBUTh HEATpasb-
HO, a B KpaliHeM ciayuae (HampuMep, TNpH 3amasgbBAHHY
BHIX0Ja) AaTh PYYKY 8 CTOPOHY LITOMOpA.

OGaerunth BHIBOJ H3 LITOMOPA MOXKHO ellle MyTeM BKJIO-
YeHUs [BUTATe/s, HO TOJbKO IpHM BepXHeH JelleHTpaluu.
Tard (puc. 159,a). B atom cayuyae cusa TATH JaeT NHKH-
pYOIIUA MOMEHT, NIO3TOMY CaMOJIeT CTPEMHTCH YMEHBUIUTH-
YyTOJl aTakH, YTO ¥ o6Jjerdyaer BBIXOA M3 LITONOpA.

Ilpu HuxHeH XKe neuentpauuu Tsaru (puc. 159,6) cuna
TATH faeT KabpUPYIOIUHA MOMEHT, KOTOPHIH K TOMY Ke yBe-
JMUUBAETCA 3a CUET MOMEHTa OT HeHCTBUSI CTPYH BHHTA Ha
rOpH30OHTa/JbHOE onepeHHe. B maHHOM ciyyae BKJIOUEeHHE
OBUTATeNsl CO3JaeT y caMmoJieTa CTpPeMJEHHE YBEeJHYHTH
yroJa araku (u 6e3 Toro oueHb GOJIBIIOH), UTO, ECTECTBEHHO,
'TOJILKO 3aTPYAHHT BbIxox U3 wmronopa. CienoBare/bHO, MpK
HUXKHell JeleHTPallM|d TATH BKJIOUEHHe OBUraTesss Ha BhI-
BOJle caMoJieTa M3 IITONOpa He MoXeT ObITb PEKOMEHMOo-

BaHO.
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Pric. 159, Bansitnie  BKalouenns  JBWMratessi Ha LITOMOP:
a4 — NpH BepxHeidl  JeueHTpPaUUH TArH, O — NpH HHUXKHEH

JACLEeHTpalun

[Teperpyska na wmronope. CpnlB camoJjera B LITONOP
TIPOUCXOJUT, KaK MBI BHMEJH, NIPH PE3KOM MajeHuH NOoIb-
eMHOH cuabl. [ToaToMy mpu cpeiBe B IITONOP Neperpysku
HeT, OHA MeEHblIe eNWHHULBl. 3areM, N0 Mepe YBeJHUEHHS-
CKOPOCTH BpallleHUsl, neperpyska pacTeT, H, €CJIM yCTaHaB-
JUBaeTcsl PEKUM KPYyTOTo UITOOpa, Mmeperpyska MOCTHraeT
2,8—3,0. Ha moJsorom uitomope meperpyska MeHblile, a Ha
MJiocKOM emme MeHblne (mpumepro 1,3—1,5).

MaxcuMabHOH BeJIMUYMHBEI BO BCEX CaydYasix Ieperpyska
JOCTHTaeT ykKe IoCje LITOMOpa, NMPH BhIBOAE CaMoJeTa H3-

nukupoBanusa (okoJo 3,5).

IFJIABA XIV
SUT'YPHBIE NOJIETHI

§ 117. HASBHAYEHHE ®HUT'YPHBIX MNMOJIETOB.
POJIb PYCCKHX JIETYUKOB B PA3BUTHH ®HI'YPHOIO
MHJIOTAKA

OuUrypHHM NOJNETOM Ha3bIBAIOT KPUBOJMHEHHBIH
noJIeT NC CJIOXKHOH TPAaeKTOPHH, OGLIYHO CBSI3aHHBIA C pas-
rOHOM ¥ TOPMOMXEHHEM CaMoJieTa HJM C BpallleHHeM eror
(Boxpyr ocH, coBnajamlleif ¢ HanpaBJeHHEM JBHIKEHHS)

HJIx C TeM H OAPYTHM BMecCTe.
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TopU30HTaJbHBIH BHpaX, PasBOpPOT Ha IJIAHHPOBAHHH
HJIM CIHPaJb BXOLAT B TOH WJM MHOH CTeneHH B ja106oil no-
Jiet. [TostoMy uacro ux He HaswBawT ¢urypamu. Ho korga
JIeTUHK NPUMeHsIeT X B 6G0OEBOM IoJeTe JJs aTaku NMPOTHB-
HUKAa WJIH IJs 3aUIUTHI, T. €, KOrJa OHH HOCAT Xapakrep Ma-
HeBpa B BO3JyXe MJH KOT[a OH BBIIOJHAET HX C LeJbI0 OT-
paboTaTh TeXHHKY NHUJIOTHPOBAHHS, Mbl BIpaBe Ha3BaThb HX
turypamu. HenpoussoasHblfi LiTOMOP, BLISBAHHBIA, HaIpH-
Mep, olun6ko# JieTuuKa, HeJab3s HaszBaThb (urypo#t, Ho ec-
JIM JIeTYUK NpHUMeHseT UITONOp B BO3AYILHOM 0010 (Ha-
IpHMep, C NeJbl0 UMUTHPOBATH CBOW THbesb) MM BBHINOJ-
HsIeT ero AJA TPEHUPOBKH, TO LITOMOP YKe cjAeAyeT Has3BaThb
<burypoi.

CaMoJieT MOXKeT [OBUraThbCs H IIOBOPAUHBATLCHA B JIOOOM
HanpasJeHUM B IPOCTPAHCTBE.

ManeBpeHHOCTHIO CaMOJeTa HaseBaercs CIo-
COOHOCTb - €ro COBeplLiaTb B ONpEAeJEHHBIH NPOMEeXKYTOK
BPEMEHH MO XKeJaHHIO JeTdHKa Ty HJIH HHYIO 3BOJIOLHUIO, KO-
TOopas OLEHUBAeTCs PagMyCoM KPHUBH3HBI TPAaeKTODHH, Bpe-
MEHEM BBLINOJIHEHHSI M CKOPOCTSIMH — IOCTYNMATENbHBIMH H
YTJIOBBIMH.

Purypamu TOPH30HTAJbHOTO MaHeBpa BJSIOTCS BHpa-
KU § PasBOPOTH, a BepPTHKA/JIbHOI'O — TMHKUPOBAHHME U TOp-
Ka. boeBoit pasBopoT u moBopoT Ha Topke OoTHOCATCS ykKe K
durypam npocTpaHCTBEHHOTO0 MaHeBpa, T. €. BHINOJIHSIEMOTO
OIHOBPEMEHHO B HECKOJbKHUX TJIOCKOCTSIX.

Hekoropeie ¢urypsl —nerns Hecreposa, nsoiinoil nepe-
'BOPOT 4epes KPbLIo, Ha3blBaeMBbIdl «GOUKOH», M Ap.—CAyKaT
IJisl TPEHMPOBKH JieTunKa (IS 3TOH LenH cayxkar, pasy-
MeeTcs, ® Bce (GHUTypbl, YyNOMsHYTHle Bhiie). Ilenbio Taxkoi
TPEHUPOBKH fABJSETCS OTPAab0TKA TEXHHKH NHJIOTHPOBAHHUSI.
Bumecte ¢ Tem TpeHnpoBka B (UIYpHBIX NoJeTax Bhipaba-
TBIBA€T y JIeTYUKA YBEPEHHOCTh B CBOHX CHJaX, camoobia-
Jlanue, GeccTpaiine, BBIHOCIAHBOCTb, T. €. BOJEBbe H (pu3H-
yecKkHe KayecTBa, KOTOPble HEOOXOMHMbI eMy /Il OBJIaJeHHs
BO3/IYIIHBIM MaHEBPOM.

Hrak, HasHaueHHe QUIYPHOTO MUJIOTAXKa COCTOHUT B TOM,
yToGbl: 1) HAY4UTH JeT4nKa MaHEBPHPOBAHMIO B BO3IYXe,
2) yJYuLIHTbL €ro TeXHUKY NMUJIOTHPOBAHHUS W 3) pasBHTL H
YKpenuTh ero (hHU3MUECKHe H BOJIEBble KauecTBa.

Poab pycckux neTYMKoB B Pa3BHTHH (PUIypPHOrO NHJO-
Taxa. 3aunHareseM (UIYPHOrO IUJIOTAXKa SIBJASETCS 3aMe-
yateabHbld pyccku#t setynx Ilerp Huxonaesnu Hectepos
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(1887—1914). Tro Jernasg Aes1¢1LHOCTL NPOMOJZKALACL:
BCEro JHUIb JBa roja, Ho 3a 3TOT KOPOTKHH CPOK TaJaHTJIH-
BBLIH JIETUHK BHEC OTPOMHBIN BKJAJ B Pa3sBUTHE TeXHHKH IH-
JIOTHPOBAHHUSI CaMoOJIeTa.

Eue Bo BpeMsi o6yuenus noseram B [atunHcko#i aBua-
mKoJe, Kotopyio Hecrepos okonuun B 1912 r., o npossH
ce6A KaK HCKAIOUHTEJLHO CrNOCOOHBIH U BAYMUHBBIH JIETUHK.
B nocaeaymwoiiue ABa rojfa €ro crnocoOHOCTH pasBHBAJMCh C
Takoll XKe OLICTPOTOH, ¢ KaKoit pocsa ero npeallpuEMYHBOCTD
J1eTunKa-HoBaTopa. OtrauuuTensHoii ocoGenHocteio I1. H.
HecrtepoBa 6blj10 TO, YTO C caMblX MEPBBIX MOJIETOB B ILIKO-
Je OH OCMBICJIEHHO HOJAXOAHJ K YIPaBJeHHIO CaMOJEeTOM.
Hecrepos crapascs noHsTh MOBefeHHe U BO3MOMXKHOCTH Ma-
IMHBl M C YJAHBUTEJbHOH HACTOHYUBOCTHIO H3ydaJa €€ Io-
JIeT, HACKOJIbKO 3TO TO3BOJISIIM e€r0 CKPOMHBblE IIO3HaHUS B
MEeXaHHKe U MaTeMaThHKe ¥ ellle He Pas3BUTasi B TO BpeMsd
Hayka o JeTaHuH. JleTHble crmOCOGHOCTH Y HEro HecOMHeH-
;0 coyeTaJUCh CO CIIOCOGHOCTSIMH JKCIIepHMEHTaTopa.

Jdo HecrepoBa GOJBUIMHCTBO JIETYHKOB JeTaaH POOKO H
HeyBepeHno. JlaBaTh caMoJ/IeTy KPeH Ha pa3BopoTe GOSIUCD,
U IJ1y0OKHH BHpaK CUMTAJCI PHCKOBAaHHBIM TprokoM. Ya-
CTO JIeTYMKH Je/lajJi BHPaxkKu moutd Oe3 KpeHa, UTo BeJO K
3aHOCY XBOCTa (BHEUIHEMY CKOJIbXKEHHIO), CBaJUBAHHUIO HA
KPBIJIO M 4aCTO KOHYAJOCh TSIKeJOH aBapuei.

HecTepoB crnpaBemiiBO CUMTAaJ, YTO aBapUHHOCTb Oyaer
yMeHblIeHa, ecJH JeTUHKH HayyaTcsl NpaBUJAbHO YIPaBJSATh
camoJsieToM, OYAYT yMeTh NMpHAaBaTh MalluHe Jd06oe 10J0-
XKeHHe B BO3JAyXe W BHIXOAUTb U3 Hero. OH JAeMOHCTPUPO-
BaJl, HapUMep, HoJieT Ha TpelesbHo MaJjol CKOpocTH (MHu-
HAMaJIbHOH) M IIpH NMEepBOH yrpo3e MOTePH CKOPOCTH yMe.10
BBHIBOAM/ MaLIMHY B HOPMaJbHBIH MOJIET.

Ocobenno HacrtoityunBo HecTepoB mpuyuana JeTUHKOB OT-
psifa (KOTOPBLIM OH KOMaHIOBaJ) K IPAaBHJAbHBIM BHpaXKaM.
U, utobnl HoKa3aTh CBOMM TOBapHIlaM He TOJbKO BO3MOIK-
HOCTb 0O0JIbLIOrO KpeHa IPH KPYTOM pa3BOpOTe, HO U HeoO-
XOOUMOCTb €ro HJsi YMeHbIIeHHsI pajuyca BHUpaxa, OH Bbl-
MOJHUA OJHaXK[IBl MOKa3aTebHbIH IIy60KUH BHUDaXK MEKIy
JIBYMsI MauTaMi, ClellHa]bHO YCTAHOBJEHHBIMH Ha aspe-
JpoMe Ha paccTosiHHH okoJo 50 m Apyr oT Apyra.

Brinosinas ray6oxue Bupaxu, Hecrepor crapascs Tak-
K€ J0Ka3aThb CBOUM TOBAapHINAM, 4TO eCJM BO3MOXKHA «IeT-
Jds» B TOPH30HTAJbHON MJOCKOCTH, TO BO3MOXKHAa M 3any-
MaHHAs MM «MepTBas TeTJsi» B BEPTHKAJbHOH MJIOCKOCTH.

20 3uk. 2573 . 305



D10 OblLIO, KOHEYHO, COBCDIHEHHO [PaBUJbHOE YMO3aKJlO-
yenne. Yl MoJIOmOM JIeTUHK-HOBATOP METOIHYECKH TOTOBHJI
cebs K 3TOMY CMeJIOMy Liary, Hesaj pacyeThl H OTTauMBal
CBOE JIETHOE MacCTepCTBO.

Bo03MOXHOCTb COBepIIEHHS] «MepPTBOH INeTu» Oblia Teo-
peruuecku Huccaenosana H. E. JKykosckum eme B 1892 T.
B ero Tpyde «O napenuu ntuu». ¥ BoT BnepBhle oCyllecT-
BUTh 3Ty (QUrypy Ha caMosere YyAaJoCh 3aMedaTeJbHOMY
pycckomy nerunky I1. H. Hecteposy.

27 asrycra (9 cenrsbps) 1913 r. HecrepoB Ha MoHomJIa-
e «Hbionop» momHussics ¢ BoeHHoro aspozxpoma B Kuese,
HabpaJs BoicoTy OKosio 1000 x, BHIKJIOUHJ OBUTaTeJdb H I€-
peBea camoJier B nukupoBaHue (uToObl HaGpaTh HYXKHYIO
CKopocThb), 3aTeM, BeIGUpas pyukKy ynpaBJjeHus Ha ce0d,
BKJIIOUHJI JABUTATEJb M OTJHYHO BLINOJHHJ AAaBHO 3aAyMaH-
HYIO HM, BNOJIHE YIAaBIIYIOCS, KMEPTBYIO IETJIO».

Tax Bmepsble B Mupe Obliia BHINOJHEHA Ha CaMoJieTe
«MepTBas NeTJsy.

B naabuefimeM mersiio HecrtepoBa craju  BBINOJHSTH
MHOTHE JIETYHKH, B OHa JIerjia B OCHOBY ‘(PUIypHOro MHJIO-
Taxa.

HecrepoB nmponaraHmupoBas He BO3AYLIHYIO akpobaTi-
KY, a HeoOXOIHMOCTb MOBBIILIEHHSI JIETHOTO MacTepcTBa
PYCCKUX BOEHHBIX JerunkoB. OW mpaBuIbHO CUHWTAaJ], YTO B
IpAAYUIHX BO3OYWHBIX Gosix mobemurteseM OGymer TOT, KTO
He TOJMbKO Xpabp, HO M B COBeplIEHTTBE BJajeeT ynpasJe-
HUeM CBOed MauuHbl. Bcsi HoBaTopCKasy HeATEIbHOCTb
I1. H. HecrepoBa 6bl1a HampaBJeHa Ha mOBHIeHHe Ooe-
CrocoGHOCTH pycckoro sosayuHoro ¢uota. lllraGe-kanuran
HecrepoB 6bl1 He MpoCTO 3aMeuaTeNbHBIM JIETIHKOM, HO H
CTOJIb 3Ke 3aMeuvaTeJbHBIM IaTtpuotoM cBoedt Pomunbl. OH
HEONPOBEPKUMO [0Kasal 3TO CBOMM pPaTHEIM IOIBHIOM B
caMOM HauaJie IepBo#t MHPOBO# BoiiHE. B cenrsbpe 1914 r.
I1. H. Hectepos BrnepBbie B MUpe NPHMEHHJ OJS BO3LYII-
Hoi mobexbl Tapan ¥, cOUB Bpara, repouuyeckd norub caw.

Hearenprnocts I1. H. HecrepoBa kak serunka-HoBaTopa
HalllJla MHOTHX TOCJIefoBaTesNed B psiiax PYCCKUX BOEHHBIX
JeTunkoB. Beinalomumest u3 wux 61 E. H. Kpyrenb. Xpa-
6pocTb W GoJsibllioe BOEHHOE MacTepcTBO, NpHOOpeTeHHOe
uM GJarojgapsi yCBOeHHIO JieTHbIX npuemoB Hectepora, cne-
JIa i ero NepBOKJACCHBIM JIETUYMKOM-HCTDeOHUTeNeM NepBoH
MHPOBOH BOHHBI.

IlpuemMbl HecTepoBa nJ/isi MOBHILIEHHS JIETHOTO MacTep-

306



CTBA HAlULIM NocjefoBaTesedl W Cpedd MOPCKUX JIETYHKOB.
Yxke BCcKOpe mocje MepBod «MepTBod nerau» Hecreposa
Mopckoil setunk Y. Y. KyibHeB Ha nmonjiaBkoBoM rHapocas
MOJleTe BHIMOJIHKJ NTepeBepPHYTHIH ToJeT, nepefiis B Hero e
noaymnerau HectepoBa. Heckosbko mo3Ke MOpCckOH JeTUHukK
WU. Y. Harypekuit Ha rumpocaMoJjere THIIA <«JeTamollas
Joaxa» (C maccaKHpoOM) BBINOJNHHJ NOAPSA ABe neran He-
CTepoBa.

B 310 ®e npumepHo Bpems (oceHb 1916 r.) JeTduk
K. K. ApueysioB, Xak Mbl yKe YIOMHHaJH, BIepPBbIe BLINOJ-
HUJT YMBIUIJIEHHBIH LITONOP, NMOJIOXKHB TeM HauyaJo IpaKTH-
YeCKOMy OCBOEHHIO LITOTMOpa.

K koHny nepBoi#f MUPOBO#i BOHHEI MHOTHE pYCCKUE JeT-
YHKH BBHIMOJIHAMH, KpoMe metyin HecrepoBa W umitonopa, psil
M Upyrux ¢Hryp: nepeBopoTr uepe3 Xprwlio, 6oeBolt pasBo-
poT, TOPKY, He TOBOps yXKe O IMyGOKUX BUpaxax, H CBOUM
JIETHBIM MAaCTepCTBOM HaMHOTO TNPEBOCXONHJH HEMEIKHX
JIETUHKOB.

Coserckue serunku riay6oxo passuiau npuemsl I1. H. He-
CTepoBa U SABJAIOTCSA HemnpeB3oHAeHHHIMH MacTepaMu ¢H-
TYPHOTO THJIOTaXa.

§ 118. NETJI4 HECTEPOBA. HENCTBHE CUJ1 U CKOPOCTb
HA HNETJIE. BBINOJIHEHHE MNETJIH

ITletrnio Hecreposa B npouoM oObIYHO HasblBa-
JH «MepPTBOM meTJyei».

AT1oT TepMHH Obla B3AT H3 NPAKTHKH LHPKOB, B IIPO-
rpaMMy KOTODHIX HepeJKOo BXOAMJ OueHb 3(eKTHEH HO-
Mep, 3akKJuaBLUIMHCI B TOM, UTOo akpofaT Ha BeJocHIeIe
WM TesnexKe (MOCTaBJEHHOH Ha peJbChl) Che3XkaJa ¢ He-
KOTODO# BBICOTHl N0 KPYTO CIYCKAaBIIEMYCS HaCTUJY, H30THY-
TOMY B BePTHKAaJbHOH IIOCKOCTH B BHAe merau. Has co-
BepllleHHss TakoH «MepTBO# merTany HeoOXoguma OQOCTATOY-
Hasi HauajJbHasl CKOpPOCTb, INpuoOperaeMag B pesyJbTaTe
pasroHa c BHICOTHl NOJ AEHCTBHEM CHJIbl TSKECTH.

Iletns1, BHIMOJIHSIEMast Ha caMoJieTe, aHaJoOrMyHa LHUp-
KOBOH, C TO# JMIIb pasHHUUEeH, YTO pa3roH caMoJiera HOCTH-
raeTcs CHJIOH TSATH CHJIOBOH YCTAHOBKM H IiepBaA IOJOBH-
Ha NeTJIM CoBepllaeTcs Npu Haauuuu Tard. Ileris Ha naa-
Hepe, TIe Pas3roH AOCTHTAETCsl NpPEABAPUTENbHRIM NHKHPO-
BaHHeM, COBepIUEHHO OJHHAKOS2 ¢ LUPKOBOM.

Paccmorpum mefictBue cua Ha nerie Hecreposa.



Ilycts camodier JeTHT TOPHU3OHTAJILHO C YBeJHUCHHOH
[0 HYXHOH BeJHUYHMHHl CKopocTbio (puc. 160,7). Bass pyuky
ynpasJeHnus Ha cels, JeTUYHK YBeJMUMBAeT YroJ aTaku (He
YMEHbIIaA TATY); OT 3TON0 NOMbEMHAsi CHJIA CTAHOBHTCS
Bospliie Beca M IOX JAeficTBHEM H36bITKA €e CaMOJIeT HauH-
HaeT [ABHTaTbCsl IO KPHUBOH, IPHYEM IEHTPOCTPEMHU-
TeJbHOH CUJIOf gB/IseTcss cHavana pasHocTh cua ¥ —G
(mosoxkennst 2 u 3). Ilo Mepe HCKPUBJIEHUSI TPAEKTOPHHU Ca-
MoJieT 6yneT mogHuUMarthcsl Bce 6GoJiee KPYTO BBEpX, U CKO-
poCTb, HECMOTPsI Ha MOJIHBIA ras, OygeT NMamaTh, a BMecTe
c Helt OygmeT YMeHbINIATbCA M IEHTPOCTPEMHTeJNbHAs CHJa
(mosmoxenne 4). lanee LEHTPOCTPEMHUTEAbHON CHJIOH Hauu-
HaeT CJIYXHTb BMeCTe C NMONbEMHOH CHJIOH COCTaBJSIOLLas
Beca (i; Apyrasi e cocraBjsiomass Beca— G, (BMecTe
¢ cHJIOH J06OBOro CONPOTHUBJIEHHS, KOTOpast 3[ecCh He IIo-
KazaHa) — BCe GOJspllle TOPMO3HT JBHXKEHHe (IOJIOKe-
HHe 5). B caMoil BepxHe#l Touke meTJH CKOpPOCTh GyneT Hau-

Puc. 160. ITernss HecrepoBa — neiictBie cua
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MeHblIeH, T03TOMy HauMeHblleH OyaeT ¥ MOLbeMHas CHJA,
npuueM oHa, GYAYUHM TO-NPEXHEMY TOJOKHTENbHOH, OKasbl-
BaeTcst HampaBsJ/eHHOH BHH3 (mosioxeHue 6). Llentpoctpe-
MUTEJIbHOH CHJIOH 31€Ch CJAYXKHT CyMMa ABYX CHJI: IMOIBEM-
HO#t u Beca. CusefoBarenbHO, LEeHTPoGeXKHAA CHJIa HHEp-
uuu, Bcerga oOpaTHas U paBHasg UEHTPOCTPEMHTENLHOH,
Oynmer 3gech Cosibllle Beca Ha BEJHYHHY TIOQBEMHOH CHJIBI
(namomuHaeM, uto UeHTpoOexHas cuaa F, — cuia, ¢ KoTo-
poil KpblJI0 JaBUT Ha BO3AYX, — MPHJIOKEHAa He K camoJe-
Ty, IO3TOMY Ha uepTexke ee MOXKHO H300pasuTh  TOJbKO
TakK, KaKk N0Kas3aHo Ha PHCYHKE).

OueBuAHO, TIPH 3TOM VCJOBHM camoJger Oyger MpojoJ-
KaTb ToJieT Mo KPHUBOH, y JeTuuka He OymeT CTpeMJIeHUS
BLINACTb K3 MAIUUHL], ¥ ero 6yneT NPHKHMATbL K CHAEHbIO,
KaK B HOPMAJbHOM TOJETE.

Bo BTopoil mosoBHHE NeTaM sIBJEHHs CaedyloT B obpart-
HOM mopsinke (Yyroa aTaky yMeHblleH u ra3 y6paHn). Cuna
Beca SHepPTHYHO pasroHger camoJjer (mosoxKeHHe 7) H, He-
CMOTPSl Ha OTCYTCTBHE TSTH BHHTA, CKOPOCTh OBICTPO Hapa-
CTaeT, a TaK Kak [Js BbIXQAa W3 IUKUPOBAaHUS YroJ ara-
KU CHOBA YyBeJHUeH, To OBICTPO HapacTaeT M NOAbEMHast
cuna (momoxkenne 8). HakoHel, xorfa yros Hak/JoHA Tpa-
eKTOPHH K TOPH3OHTY CTAHOBUTCH PaBHBIM HYJIO, JETUHK
NPUBOAUT YroJd aTaku (yMeHbllas ero) B COOTBETCTBHE CO
CKOPOCTbIO, NIPUBOASL TeM CaMBIM B paBHOBeCHe AeHCTBYIO-
1iye Ha caMmoJieT cHJbl (roJsioxKenue 9).

Ecau ckopocTs B Hauase merau Oblia HeLOCTAaTOUHA, TO
caMoJieT, TPOXOAs MOJIOXKEeHHe BBEpPX KoJecaMu, Ha MTHOBeE-
HHe 3aBHCaeT M 3aTeM HauMHAaeT MapalllOTHPOBAaTh Ha CIIH-
Hy (puc. 161), mogpeMHad cuJja CTAHOBUTCS OTPHIATEN]b-
HOfl, JIeTUHK OTAeJseTcs OT CHAEHbST M YIepkKHBaercs Ha
caMoJieTe TOJbKO DPEMHSIMH, a CaMOJIET, I[I0BEpPHYBIIKCh
MOYTH HA MECTe, NePexXofuT B NUKHpoBaHue. B atom cay-
Yae NeTss XOTA U NOJYy4aeTcsi, HO HelNpaBHJbHAs, KaK ToO-
BOPAT, C 3aBUCAHHEM.

CanenoBatenbHO, BaxKHEHIIUM YCJAOBHEM  BBINOJHEHHS
nerau HectepoBa siBisieTcss Hasnuue AOCTAaTOUHOM CKOPOCTH
B HauaJse nersid. HauanabHasi CKOpOCTh [MOJMXKHA OBLITh He
Menee 2Vyy,. Kypcanram o6bluHO 331al0T HAYaJbHYIO CKO-
poctb, paBHYIO 2,5—2,8V (ua camogere $k-18 —
240 xm/uac, Ha camosere SIk-11 —430 xm/uac).

dopma nersiM HAa caMoJieTe MOJydaeTcs He KDYIVIoH, a
HECKOJbKO BHITAHYTOH BBepX. OOBsSCHIETCH 3TO TEM, 4TO

309



[lopusokm

Puc. 161. Heynasmasica netyisi — C 3aBHCaHHEM

CKOpOCTb TIPH NOAbeMe Ha BepIIMHY TeTJIH HelpepbBHO
najgaer, a 3T0 BeJeT K YMeHbIIEHHI pajuyca KPUBU3HbI
Tpaektopuu. Ha BeplinHe meTiu CKOpPOCTh HauMeHbllas
(nmpumepHo paBHas Vi, ), MO3TOMY W pagulyC KPHBH3HBI
3lecb HauMeHblInii. Bo BTOpoif NMO/JOBHHE MeTJaH CKOPOCTb
HapacTaeT, 1 pPaguyC KPHUBH3HBI CHOBA YBeJHUHBAETCH.
Boinonnenne nerau. [lepex HauasoM NeTsin naeM INoJ-
HHI# ras, Bels CaMoJieT FOPH30HTAJIbHO, ITOKA CKOPOCTb He
BO3pacTeT A0 3afaHHOM. 3areM IJaBHO, HO HepTHuHo Oe-
peM DYUKy YImpaBJjeHHs Ha cebsi, MOCTENEHHO YCKODAS BbI-
O6upaHue ee, w NpoioJxKaeM BbIOHpATL €€, NMOKAa caMoJeT
He mepefiner B noJoxeHHe BBepX KoJecamu. Ilocse nepesa-
JHBAHUA yepe3 BepUIMHY NeETJH M Mepexona B MUKHPOBaHHE
naaBHo yOupaeMm ras u OTHaeM PYUKY, a 3aTeM HauHHaeM
nnasHo BuIOMpaTh ee Ha ce0s HJg BbIXOJAA U3 THKMPOBAHHS.
C npubauKeHneM caMmoJieTa K TOJIOXKEHHIO TOPU3OHTAJb-
HOTO TOJIeTa OTJaeM HEMHOro DYYKy OT cebs u npubamis-
eM ras. -
Mbur ckaszanu o6 ynpaB/ieHHH NBHUTATeNeM H PYJeM BH-
COTH, HO 3THUM ellle He WCUepTLIBAETCS YIpaBJeHHe CaMo-

310



JEeTOM Npd BbinoJHeHun netad. Hekoropaa paGora npuxo-
JAWTCSI It HA HOJIO PYJsl HampasJeHHs.

ITpu oMot 3toro py.s CoxpaHsieM HalpaBJ/eHue MO-
JeTa Ha mnersie (IJOCKOCTh TIETJH), KOTOPOCG CTPEMSITCS U3-
MEeHHTb THPOCKONHYECKMH H PEaKTHBHbIH MOMEHTBHI BUHTA,
a TakKXKe MOMEHT OT AEeHCTBHS CTPYH BHHTA Ha BepTHKA/b-
Hoe onepenue. Ecau Ha caMoJsiere CTOHT BHHT IPaBOTo
BpAUIEHHs, TO NP MONbeMe Ha BepPUIMHY HmeTsid moj aefict-
BieM THPOCKOMMUECKOrO0 MOMeHTa BHHTa camoJer Oyner
CTPEMHTbLCA 3aBepHYTh 8npaso. OQHAKO 3TO CTpeMJEHHe
Jymer 3aMeTHO TOJbKO B Hayaje mneran. C nogbeMoM K
BepLIMHE MeTIM — M0 Mepe YBeJHUeHUs yrja aTaku H
YMEHbIIEeHUS CKOPOCTH — HAUMHAIOT BCe CHJbHee BJUATH
pPeAKTHBHBIA MOMEHT BHHTa H MOMEHT OT HeficTBHs CTPYH
Ha BepTHKaJbHOe OIlepeHHe, NMpuUUeM INepBHIA U3 HUX Kpe-
HHT caMoJIeT 8/1e60, a BTOPOH 3aBOpauMBaeT 64€60; HX
BJIMSIHME OKasblBaeTCs CHJIbHEE BJHSIHUS THPOCKOTNUYECKOro
MOMEHTA H [03TOMY /Sl COXPaHEHUs IVIOCKOCTH IeTJH MpH-
HepKHUBaeM CaMoJieT npasoli nedaisto.

Ilpu BHHTe JeBOTO BpallleHHsi HYXHa JieBag MNefallb.

B cayuae 3aBucaHus camoJieTa Ha BeplIdHe IeTJH cJle-
1yeT NMpPeKpaTUTb BhIOHpaHHe PYYKH Ha cebg M HaxaTb Ha
negaib (0e3pasiuyHO — KaKyl0), 4TOOR CKOpee CBaJlUTh
caMoJieT Ha KPBbUIO M nepeBecTH Ha Hoc. Kak TosbKO camo-
JleT TepedueT Ha HOC, OCTAaBUTh IeJajii HeHTPaJbHO H Bbl-
BONUTH CaMoJieT U3 THKUPOBAHHMSA, KaK INPH IPaBHJILHOH
nerJIe.

[leperpyska Ha merse He mpessiaer 3,5. Ha Bepmwnue
neTay neperpysk#  OOBIYHO HET, T. €. a’3pooHHaMUYecKas
Harpy3ka Ha Kpbllo 6JM3Ka K TaKOBOH B FOPH30HTAJ/bHOM
nojsere. Eciin netss ¢ 3aBHcaHMeM, Harpys3ka Ha BepIIHHE
TMeT/IM MOJYyYaeTcsl OTPULATENBHOM.

§ 119. TOPKA — JEMCTBUE CHJI U BbINMOJIHEHHUE IFOPKH

Fopxa, kak moKa3blBaeT HasBaHHe,— KPYTO#, HO
KPaTKOBPEMEHHBIH MOMbeM CaMmoJieTa C lieablo  GBICTPOro
Habopa BeicoTH. OHa aHAJIOFHYHA TOPKe, KaKylo Henaaer
aBTOMOGHJb, KOT[a BOJAHTEJb C pa3roHa Geper KpyTO#
NOJI'bEM.

IlyeTb caMo/ieT JIETHT FOPH3OHTAJLHO HAa MaKCHMaJb-
Hoit ckopoctu (puc. 162). Ecim MBI 5HepTHYHO BO3bMEM
PYUKY YIpaBJeHus Ha ceOs, TO TNOXBEMHas CHJIa CTawer
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Lopasonm _

Puc. 162. Topka — neiicrBue cui

fo/ibllle Beca M 1071 JeHCTBHEM ILEHTPOCTPEMHUTE/JbHOH CH-
Jil, paBHOH pasHoctH cua Y — Gy, TPaeKTOpHg HCKPHUBHUT-
cs BBepx. Ilo Mepe sarnbaHusi TPaeKTOPHH CyMMa TOPMO-
3samux cua Q-+ Gy oxkaxercs GoJiblile CHJBL TATH H CKO-
pocTh HauyHeT GBICTPO NajgaTh, mo3tomMy O6yneT mnagarth H
nogbeMHasg cusaa. Ho uro6nl Ha HEKOTOPOM yuacTKe JBH-
)KeHHe OBLIO TNpAMOJHHEHHBIM, MOABEMHAs CHJa HOJKHA
ocTaBaThCsl paBHO@ cuie (G, Mo3TOMYy TpH nogbeMe Ha
TOpPKy Ha MTHOBEHHe 3agepxKuBaeM pyuky. Tak Kak CKO-
pocTb nagaer GBICTPO, TO uepes KOPOTKOE BPeMs MBI JOJK-
Hbl NMepeBecTH caMoJieT B HopMaJjbHuii moger. C 3Toft
leJIbI0 JlaeM pPY4YKY ynpaBJeHHsT SHepTHYHO OT cebst, HOAb-
eMHasl Chjla CTAHOBHUTCH MeHbllle cuabl () U nojx meficTBHeM
LeHTpocTpeMuTeabHoll cuinl Gy —Y TpaeKTopuss HCKPHB-
JSIeTCS BHM3 M CaMoJieT NEepexoJHT B HOPMAaJbHBIH IOJeT.
Bcaencreie yMeHbIIeHHsT yryla aTakd CKOPOCTh BO3pacTaer,
NMofbeMHasi CHJia YBEeJMUHBAETCS U CH/Abl NPUXOASIT B paB-
HOBecHe,

TakuMm o6pa3oM, mJist BHUIOJIHEHHS TOPKHM HAI0 3Iepruy-
HD B3SATb DYUKY yIpaBjeHus Ha cebGs, OQHAKO He pes3kO H
He CAMIIKOM MHOTO, 3aMejjsas ee ABHxKeHue Ha cebs. Ilo-
cJle KpaTKOBPEMEHHOH OCTaHOBKM (NIpH MOCTUTHYTOM YyIiIe
ropku npuMmepHo B 50—55°) masa neperuba TpaeKTOpHH B
FOPH30HTA/MbHYIO TaK K€ IHePTHYHO M MJIaBHO 1aeM pYuKy
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or cebst, OIIATh 3aMel/sisl ee JIBH:KEHHe ¢ npubJanKeHueM K
UCXOJHOMY IoJoxKeHHI0. Tak Kak Ha HEeCKOPOCTHOM CaMo-
JleTe TOpKa KpaTKoBpeMeHHa, TO 00a 3TH ABUXKEHUS pYyd-
Koft yrpaBJeHHsl (Ha cedst U OT ce6sl) CJAeAYIOT IOYTH OJHO
3a JIpyTuM.

Ecau ma caMoJgele cTodI BHHT NIPaBOTO BpaUIeHHs, TO
B CaMOM HauaJjie TOPKM TOJA BJHSHHEM THPOCKONHYECKOTO
MOMEHTa BHHTa CaMoOJIeT CTPEeMHTCS 3aBepHYyTh BIpaBo. B
BepXHeH YacTd TOPKH, KOTJla CKOPOCTh yKCG CHJABHO ymaJga,
3aMeTHO CKasbIBAeTC:d BJHSHHE PEaKTHBHOIO MOMEHTAa BHH-
Ta, KOTOPBHIH CTPEMHUTCS HAKPEHUTb camoJer 6.e80. Kak
pas B 3TO Ke BPEeMs Mbl JaeM PYUKYy ynpaB/eHus ot cebs,
T. €. OTIycKaeM HOC caMoJieTa, H, CJeJoBaTeJbHO, 31eCh T'H-
pocKonHYecKH#i MOMEHT CTPeMHTCS 3aBEPHYThH CaMOJeT TO-
XKe 8se60. TakuMm 06pasoM, Ha BepLIHHE TOPKH y cCaMoJeTa
eCTh TEHJeHIMS 3aBepPHYTb W. HAKPEHHTbCS BJIEBO — MapH-
pPYyeM ee HaXXHMOM Ha IpaBylo nenalb.

Ilpu BuHTe J1eBoTO BpalieHHs KapTuHa Gyner obparHas.

HauasnbHas cKOpoCTh TPH BBIMOJHEHMH TOPKH JOJXKHA
6niTh He MeHee 2V, - Ileperpyska B Hauajle TOpKH He
npessiimiaer 3. [opky, Kax u Apyrue ¢GUrypsl, ciaeayeT Bbl-
TIOJIHATL TOAbKO Ha Ge3onacHoll 8slcore.

§ 120. BOEBOW PA3BOPOT

BoeBrM pasBopOTOM HasbiBaeTcs OBICTPHIH pas-
BopoT Ha 180° ¢ maGopom Bmicotel (puc. 163). Takoi pas-
BOPOT 4aCTO NpUMEHSIeTCs] B BO3AYLIHOM (00, MoueMy U Ha-
3bIBaeTcsi 60eBBIM Pa3sBOPOTOM.

UTo6Bl BBINOJHUTL 60EBOH pasBOpOT, Ha TOCTATOYHOH
ckopoct (Kakoii — ckasaHO HUXKe) GepeM PYUKy pyJeBOTO
ynpaBsJeHus Ha ce0st ¥ BCJen 3a TeM JdaeM mnefajb B CTO-
pOHY pa3BOpOTAa, T. €. JHEPTHUYHO BBOJUM  CaMoOJieT Ha
noabeMe B ray6okuii passopot. Ilo Mepe mombema KpeH
yBeJHUUBAETCS, a paguyc pasBOpoTa COOTBETCTBEHHO
yMmeHblaercs. [IpuMepHo B cepeiuHe pasBOpoTa KpeH IO-
CTHTaeT MakKCHMaJ/bHOH BeJHUHHBL. B 3TOT MOMEHT Haem
PYUKY YUpaBJieHHss B CTOPOHY, oOpaTHYIO KpeHy, u «o6par-
Hyo» nenasb. Ilpu 3TOM pyuka ocraercsl B3sitoif Ha cebs.
Kak To/bKO camoJieT BHIDOBHEH U3 KPeHa M B3SITO HYMKHOE
HanpaBJeHue nojera (OHO HCHpaBJsieTcs  3JepOHAMH),
py/b HampaBJeHHs M 3JepOHBl CTaBUM HeHTpPaJbHO W PyuU-
Ky IUIaBHO gaeM or cels.

Inst coBepuienns 60eBOro pasBopoTa HY:KHa Havajbliast
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Puc. 163. BoeBoit pasBopor

ckopocTh He MeHee 1,7V ., , HO OOBIUHO KypcaHTaM 3aja-
IOT 3HAYNTEJLHO GOJBIIYIO CKOPOCTD.

Uro Kacaercd KpeHa, TO B CepelnHe pPas3BOpOTa OH MU-
XKet ObITh A0Befgen n0 70—80°, HO 3TO BBHITOAHO TONBKI B
TOM CJyyae, ec/J¥ MH cTaBUM cebe 3amauy TOJBKO -®2K
MOXHO GhICTpee pasBepHYTbCS, a HaGop BLICOTHI HAac 0cO-
6enHo He uHTepecyeT. Ecau xe, Hao60pOT, HAM BaxKHO Ha
pu3BCpoTe HabpaTb KakK MOXHO 60Jiblil¢ BHICOTH, TO CJHII-
KoM O6OJbILIOH KpeH Helleqecoo0paseH, TaK Kax C YBeJaHue-
HMEM KpeHa YyBe/JHuuBaerTcs nnrpefiHass [Js pasBopoTa
MOLIHOCTb M, CJeNOBaTeJbHO, AJAs HaGopa BHLICOTH ee MaJo
ocraercs. Eciu Hac uHTepecylT M HaGOp BEICOTH M OBICT-
potra passopora, TO HaunOosee BBIFOZHBIM OYyHeT KpeH B
60—65°.

ITeperpyska Ha 60eBOM pPa3BOPOTE HEMHOrO GoJiblle, YeM
Ha oOblYHOM BHpaXke (Npu ONMHAKOBOM KpeHe).
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I'n1aBHOe mpeumyiuecTBo 60eBOTo pa3BopoTa Mepex o6bIY-
HbIM Da3BOPOTOM COCTOMUT B TOM, YTO CaMOJIET, pa3Bopayu-
BasiCb, B TO Xe BpeMa HabupaeT 3HAUHTEJbHYIO BBICOTY, a
3T0 B GOEBHIX YCJOBHAX HMeeT OueHb OOJblIOe 3HAUYEHHE.

Bropoe npenmyuiecrso 60eBOro pasBOpOTa COCTOHT B
TOM, UTO OH [O3BoJsier OnICTpee, ueM OOBIYHBIA pPas3BOPOT,
HU3MEHUTb HamnpaBJieHHe ToJeTa Ha oOpaTHoe.

§ 121. BBOg B MUKHPOBAHHE U BbIBOO4 H3 HErO,
NOTEPS BbICOThl HA BbIBOJE

BBoag camMoseTa B NIHKHPOBAHUE B OTHOIIEHUHU
TeXHHKH BHIIIOJIHEHHSI He TpeJcTaBJjsier TpyAaHocTed. OH Mo-
XeT ObITb COBEpILEH C NMPSIMOJUHEHHOro MoJieTa W C pasBo-
poTa myTteM CBaJHBaHHSI caMoJieTa Ha KpBLIO, 4YTO yallle
npakTHkyercsd. Mbl paccMOTpUM BBOJ B NHKUPOBAHHE C
npsIMoJIHHEHHOr0 noJsieTa. B 3ToM cayuae BBOX MOXKeT ObIThb
NAaBHBM M pe3kuM. Pazbepem cHauasa mepBuIii.

[lycte caMoser JIeTHT TOpU30HTAbHO C HEKOTOPOH CKO-
pOCTbIO M CHJBI HAXoQATCA B paBHoBecun (puc. 164,a).
HOns BBoma camoJsieTa B NUKHPOBAHHE CJAENYeT, OUEBHIHO,
YMEHBIIHTb NoabeMHYI0 cuay. [loaToMy, mNpuUKpHEIB Ampoc-
cesib, AaeM IIaBHO PYUYKY ynpasjeHHs OT ce0s, T. €. yMeHb-
IlaeM yroJ artakd. Bciaencrsme 3TOro moabeMHast cuiaa
yMeHbILIaeTCs], CTAHOBUTCS MeHblle Beca, U MoA fAefcTBHEM
LeHTpoCcTpeMuTensHolf cuabl Gy — Y Tpaexropuss moJsiera
HauHHAEeT HCKPHUBJAATHCA BHU3. Ecau Gosblle HaThb pyuky
oT ce6sl, TO MOXKHO MOJIYYUTh yMeHblIeHHe MOLBEMHOH CUJBI

— . — ——

Puc. 164. BBo.( c2MoseTa B IHMKIIPOBaHHEe' @ ~— MJIABHBHA; 6 — pe3KHii
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0 HYJIsl; TOrAa LEHTPOCTPEMUTEbHONR CHJIOH SBUTCS CHJA
Beca G, a 3atreM ee cocrasasiomas G;. Jlpyrasg cocrasJsio-
masa Beca—cuaa (G, HampaBleHHas IN0 KacaTeJbHOH K
KPUBOH (TOYHee roBops, pasHocTb cul Gp—Q), sABasercs
YCKOpSIOLIeH CHJIOH.

ITo Mepe yBe/MYeHHs] HAKJOHA TPaeKTOPUH CKOPOCTb
nuKMpOBaHus OyHeT HapacraTh, Tak Kak cuiaa Gy yBelnuu-
BaeTcs, a cuya Gy — LEHTPOCTPEMUTEIbHAST CHJlAa — YMeHb-
Iaercsi, CJAeNOBAaTeJbHO, TPAaeKTOpPHs rmoJera Oyner Bbl-
npamastbesd. C HapacTaHHeM CKOPOCTH J1060BOe CONpOTUB-
Jgenue Q Oynmer Bo3pacraTh, TOPMO3s IBHXKeHue. Kak To/b-
KO OymeT HOCTULHYT HYXKHBIH YroJ IHKHpoBaHHA O, sanep-
JKHBAeM YUKy YIpPaBJEHHs M JaxKe 4yTh-uyTh GepeM ee Ha
cebs (uTo6bl BHILEPXKATb NPSAMOJHHEHHOCTb TPAEKTOPHHU).
Ecau 3Toro we menartb, To Yros aTakd, BCe BPeMs YMeHb-
masich, nmepeiieT 3a yroJi aTakd HyJeBOH NMOABbEMHOH CHJIHI;
BCJIEICTBHE 3TOTO NMOABUTCS OTPHLATeJbHAS NMOAbEMHAS CH-
Jga, JeficTBylouiass Ha BEepXHIOIO IIOBEPXHOCTb Kphblia
(puc. 164,6), u mon meHcTBHeM ee TpaeKTopusi GyIeT 3arH-
6athcsl gaJgblile, T. €. CaMoJieT NepeleT B OTPUIATeNLHOE
MUKHPOBaHHUE.

Ecau pos BBOZa caMoJjieTa B NHKUPOBAHME MBI JaeM
SHEPrUYHO PYUKY YIIpaBJieHHus OT cebsl, TO BBOM NOJydaercs
peskuMm (puc. 164,6). B stom coyuae yron araku pesko
yMeHblIaeTcss A0 OOJBUIOr0 OTPHIATEJILHOTO, NOMLbEeMHAs
CHJa CTAHOBHTCA TakKKe OTPHULATEeNbHOH, UEHTPOCTPEMHU-
TeJbHOH cuJofi fBUTCH YXKe cuaa Gi+4Y. D10 yMeHbWHUT
paanyc KPUBU3HLI TPAEKTOPHUH, H OHA PE3KO M30THETCS BHU3.
IToaToMy, Kax To/IbKO OyHeT HOCTUTHYT HYXKHBIH Yroa nu-
KUPOBAHUS, MBI JOJ/IKHB HEMHOro B3fITh PYYKy Ha cebs,
HHaue caMmoJieT IepedfeT B OTPHULATENbHOE ITHKHPOBAaHHUE.

Uro oulymaer JeTYHK NpU BBOIE caMoseTa B MHUKUPOBaA-
Hue?

Ilpu nyiaBHOM BBOJEe OH UYBCTBYeT Kaxyllleecs YMeHb-
lIeHHe Beca, T. €. YaCTHUHO TepsieT OLLYIIeHHE BECOMOCTH.
ITo Mepe yBennueHHs] HAKJIOHA TPAaeKTOPUH BHH3 OGHapy-
KHUBAETCs pa3HHlla B YCKOPEHHUSAX Tesa JIeTYHKa H caMoJie-
Ta. YCKOpeHHe caMoJsieTa yMeHbllaercsi (BCJAeACTBHE poCTa
JI060BOT0O CONPOTUBJIEHHUS), TOTAA KaK TeJO JIeTUHKA, He He-
NEITHIBAIOLee CONPOTHUBJEHUS BO3[yXa, CTPEMHTCS IManarh
¢ GOJbIINM YCKOpPeHHeM (MO3TOMY Y JIeTUHKA MOSBJSETCA
CTpeMJIeHHe BaJIuThCs Ha NMPUOGOPHYIO HOCKY).

Ilpn peskoM BBoje caMoJjieTa B NMUKHUPOBAHHEe JeTUUK
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10J ~ JeHCTBHEM  CHJIDLI
HHepUUH OTHessieTcs OT
CHJEHbSl, U ecJdu Obl He
PEMHH, TO OH BBhINAaJ Obl
H3 camoJdera. Owmyuge-
HHe, HCIBITBIBAEMOE MM
NpH  3TOM,  HeNpHsT-
HO.

Ileperpyska npHu
MJIaBHOM BBOJE B MHUKH- \ it
poBaHMe MeHble eIHHHU- 4
Ibl, TPU PE3KOM BBO/IC \
noJydyaeTcs OTpulA- 5/'\\
TesNbHAA Ieperpysxa. Lopwom N\

B npakTtuke BBoj ca- -
MOJ/IeTa B IIUKHPOBAHHE Puc. 165. BrBoa camosnera U3 MHKUPO-
06[311{1{0 IIPOU3BOJUTCA C BAaHUYg H MOTEPSA BHICOTHI Ha BHIBOAE
pasBopoTa, TaK Kak
NUKUPOBAHUE BBLIMOJIHSETCS Ha KaKyl0-TO 1[eJb, a BUAETH ee
npu BBOJIe C NpsiMoii HeBo3MO:KHO. KpoMme Toro, npu BBOJIE
C pa3BopoTa CaMOJEeT MeHblIe TepsieT BBICOTHI H CKOPOCThb
HapacTaeT He TaK GLICTPO, KaK IpPU BBOAE C NpPAMOI.

Tenepn o BrIBOme u3 NUKMpPOBaHUSA. Tak XKak Npu NH-
KUDOBAHUM MOJbEeMHasl CHJIa OUeHb MaJjia MJH COBCEM OT-
CYTCTBYET, TO JJisi BHIBOJA CaMoJjieTa U3 IMKHPOBAHUA HANO
VBEJIHYHUTH MOMABEMHYIO CHJY, YBeJIMYHUB YroJ aTaku, T. €.
B3fITh PYUKy Ha ce6s. Bospacras, nogbeMHas cujaa CTaHO-
BUTCS Gosblle cuinl Beca (puc. 165), U nom neficTBHeM IleHT-
pocTpeMuTeNbHOH cHJbl ¥ — Gy TpaeKTOPHS HCKDPUBJAETCS,
MOCTeIeHHO Iepexonss B T'OPH30HTadbHY0. M uem GoJablie
B3siTa pyuka Ha cebs, TeM GoJsblie GyHeT ILEHTPOCTPEMH-
TeJbHasl CUJa, T. €. TeM MeHbllle NoJyyaTcsl paguyc Tpaek-
TOPHH H TIOTEPs] BBLICOTH Ha BHIXOAe M3 nuKUpoBaHus. Oj-
HaKo 3Jech NPUXOMUTCS COGJIONATb OCTOPOMKHOCTb, IIO-
CKOJMbKY 60JblIOe yBeJHuYeHHe NOABEMHOH CHJBl BegeT K
GOABIIUM TIEpErpysKaM.

Ilpu BHIBODE camoJieTa U3 MUKHPOBAHUA CJaAeAyeT TJIaBHO
BLIOMPATb PYUKY ynpaBJjeHuss Ha cels.

Moteps BbicoThl Ha BbiBOAe. Ha npakTtuke GoJblioe 3Ha-
YyeHHe UMeeT NOTepsl BbICOTHI HAa BLIBOAE CAMOJIETA U3 NHKH-
poBaHusl (HampuMep, NPH HENPOU3BOJIbHOM UITONOPE HA Ma-
Joit BhICcOTEe). BaxHo, KoHeuHO, UTOGB NOTeps BHICOTHI Obl-
J13 KaK MOXHO MeHblIe, OJHAKO [axe NPH TPaMOTHOM IH-
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JIOTHPOBAHXM CaMOJIETa OHA- 3aBHCUT OT pPaiHyca KpUBU3-
Hbl TPAeKTOPUM IoJleTa NIPU BHIXOZE CaMoJjieTa H3 NHKHPO-
Bauus (puc. 165), a paguyc 3aBHCHUT OT CKOPOCTH IHKHPO-
sauus. [py6o MOXHO cUMTaTh, UTO TE€psieMast Ha BBIBOLE BHI-
coTa paBHa paauycy BwiBofa. PopMmyna mnas papuyca mo-
BOJILHO CJIOXKHA, TaK Kak OH IoJydaercs nepeMeHHBM. Ecaw
CKOpPOCTb THKUPOBaHHA He npeBbiaer 2Vyu, TO pamuyc
BBIBOJA MOXKHO BBIUHC/JHMTbL [0 CJeAylOlled npuONHKeHHOH

dbopmyie:

%)
Rowe= 35" (1),

rie Vuy — MHHEMaJbHas CKOPOCTb caMoJieTa B KM[4ac.

Ecau cxopocTh nuxupoBaHusi Gogblie Vi, TO pamuyc
BHIBOJIa MOKHO OIIPENeJHTb NO Takoi npubauxeHHOH (op-
MyJe:

2V
Rows = f57m =038 (-

rae V — ckopoCTb NHKHPOBaHUsI B KMm/4ac;

n — TpenesbHO JONYycTHMas neperpyska.

U3 npusenenHblx GopMys siCHO, 4TO C yBeJHYEHHEM CKO-
poCTH NMHKHPOBAHUSI PaJMyC BBHIBOMA CHJIBHO YyBeJHUMBAET-
s, T. €. TIOTePsl BHICOTHI Ha BBIBOAe OBICTPO pacTer.

§ 122. NEPEBOPOTLI YEPE3 KPbIJIO — IITOMOPHLIE
U YNPABJYEMBIE

IlepeBopoTaMun uepe3 KPBJO Ha3LBAOTCA
GHurype, npu KOTOPEIX CaMOJIET IepeBopauyuBaercs (Bpa-
miaercs) BOKPYT JUHHMM HanpasjeHus noJera. [lo crocoby
BBHIMOJIHEHUSI U XapakKTepy BpallleHHsl caMoJleTa IepeBOPOTH
yepe3s KpHJIO pPasfeqsioTcsi Ha IWITONOpPHBeE, HIH
OblcTpple, MU ympaBJdsieMble, HIN MeLJEHHHIE.

[TepeBopoTH Yepe3 KpbLIO pa3fensloTCs Ha IpocThe (op-
OUHApHBIE)*, KOrfa camoJieT II0BOPaYuBAETCS BOKPYT JH-
Huu nojera Ha 180° u nBOMHbIE, KOTJa CaMoJeT MOBOpayH-
Baercs Ha 360°.

[Tpu mpocToM (OpAMHAPHOM) LITONODHOM INIEPEBOPOTE
(puc. 166) camoJier, MOBePHYBIUHCh H3 HOPMAJBHOTO I[10JO-
’KeHHsl B IIOJOXKEHHe BBEPX KoJecaMu, NMEPEXONUT B MHKH-
poBaHHe W 3aTeM BBIXOAUT B HOPMaJbHLIH 1OJET B Hampas-

* OpnHHApHEIA — OT JaTHHCKOTO C/IOBA «OPAMHAPHUYC» — OGBIK-
HOBEHHBIH, NMPOCTOH.
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Puc. 166. Opauxapuwifi (mpocToii) IWITOMOPHEIA nepeBOpOT uepes
KPBLIO

JIeHHH, oOpaTHOM TOMY, B KaKOM JeTeJ paHblie. B mpakru-
Ke 3Ty (Gurypy oObIYHO Ha3bIBAIOT IPOCTO NIEPEBOPOTOM ye-
pes KpbLIo.

Ilpn nBOiiHOM WWITOMIOPDHOM IEpPeBOPOTE CaMOJET, OBEp-
HYBIIHChL B MOJIOXKEHHe BBepPX KoJecaMH, IpOJoJKaeT Bpa-
lieHye M, OKa3aBIUKCb CHOBA B HOPMAaJbHOM IMOJIOXKEHHH,
NPOMOJXKAET MOJET B TOM XKe HanpaBJeHHH, B KAKOM JieTed
panee. To e caMoe Mbl HMeeM H NpPH yNpaBJseMOM [IBOH-
HoM nepeBopoTe. B o6oux cayyasix Ha IpakTHKe 3Ty GHTy-
Py HasbIBalOT «OOUYKON».

PaccmotpuM cHayasa mITONMOpHBIE TIEPEBOPOTHI.

Ha wronopubx nepeBopoTax caMoJieT Bpallaercs IO
TOH NpPUYHHE, YTO KPBLIO HAaXOMUTCS Ha pexHMe CaMoBpa-
meHuss (kak Ha lironope). Bpamienne Kpwia NPOUCXOOHT
BCJEACTBHE TOTO, 4TO NPU KPHTHUECKOM Yrje aTaku (Hau
GosiblIeM), KOTa MPOUCXOMHUT CPBIB [IOTOKA, KPLIJIO He TOJb-
KO He MPOTHBOAEHCTBYeT BpallleHHIO, a, HA060pOT, CaMo
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crpemutcsi mepefitTh Bo Bpamedde. B 31om m 3axJiouaercs
IPHHIMI LITONOPHBLIX TEPeBOPOTOB, HA 3ITOM OCHOBaHa M
TEXHHKa BHINOJTHEHHS HX.

Ilpu BHIMOJIHEHMHM WITONOPHBIX HEPEBOPOTOB JeTUHK Ha
HYXHOH CKOPOCTH TOPU30HTAJbHOTO moJera (Kakod — cka-
KeM JaJjiee) gaeT NMefgasb JO OTKa3a B KeJaeMYI0 CTOPOHY
BpallleHusi ¥ OIHOBPeMeHHo OepeT pyUKy YHpaBJeHHs Ha
cebst 1 B CTOPOHY NepeBopoTa (AuaroHajJbHOe [ABHIKEHHE
pyukoit). CaMoser GblCTpO YyBeJHUMBaeT YroJ aTakd 1O
KPUTHUYECKOTO, H, CJIEN0BATENbHO, KPBLJIO NIonanaer B 06J1acTh
C4MOBpaIlleHHs, YeMy CII0COOCTBYET IOJIOXKEeHHe pyJsd Ha-
npaBaeHuss. CaMoJsier HauMHaerT BpailaTthCcsi M NMPOHOJKAeT
BpallleHHe A0 TeX IOp, NoKa JeTYUK AepP:KUT PYJH B yKa-
3aHHBIX MTOJIOXKEHHUSIX H MOKa CaMOoJIeT He MMOTepPsieT CKOPOCThb
(Torma o mepeitner B o6bluHb mwTOMOp). Ecan Xe JeTunk,
He JOXKHJAasch MOTEPH CKOPOCTH, B HYMKHBIH MOMEHT IIOCTa-
BUT PyJu B oOpaTHhIE MOJIOKEHHS, TO CaMOJIeT CBOEBPeMEH-
HO MpeKpaTuT BpallleHHe, YTO H HeoOXOAMMO JIJ/s1 BHIBOZAA
MallMHB B HOpPMaJjbHBIE mnoJer. Bo BpeMs BpallleHHs yroda
aTaku GoJIbIIOH M J1000BOE CONPOTHBJIEHHE BEJNHKO, MO3TO-
MY CKOPOCTb MajaeT Ou4eHb OBICTPO.

Orcrona c/enyer, uTo JJisi OCYLIECTB/IEH s IepPeBOpOTa He-
obxonuMa JoCTaTOuHAasd HayaJbHas CKOPOCTb — TeM 00Jb-
masi, yeM OoJbllee YHCIO pa3 Mbl XOTHM INepPEBEPHYThCS.

Mg mpocroro nepeBopoTa 10cTaTOuHA CKOPOCTh, paBHAS
1,6 Vi (MOXHO HauMHaTh GUrypy u Ha GoJblleH cxopo-
cru). Ilpu Takoit ckopocTu ropusoHTajsbHOTO moJera Gepem
[J1aBHO, HO HEPTHYHO PYUKY YNpaBJeHus Ha ce0s ¥ OIHO-
BPEMEHHO JaeM 3HepruyHo Nefanb (o OTKasa) B CTOPO-
Hy mnepesopora. Kak ToJbKo camoJseT HauHer NepeBOpayH-
BaTbCfl Ha CIIMHY, NIPHKPBIBaeM ra3 u jAaeM OOpaTHYIO Ie-
Jajb, MocJjie Yero CamoJeT Npekpaulaer BpallleHHe H Iepe-
XOIUT B NMKHPOBAHHE; TOrJa CTaBUM Nefajb HeATPaJbHO H
IJIaBHO BLIBOJMM MALIMHY B HOPMaJbHbIH MoJeT, NpubaBias
ra3. UTo6bl BLIATH TOUHO B HanpasJeHUH, 0GPAaTHOMY TOMY, B
KaKOM JieTeJu [0 lepeBopoTa, HaJo BOBpeMs HaTh «olpart-
HYIO» nefasib. B 3ToM TpynHocTb BEIMONHEHHSt QHUTYpHI, 10-
CKOJbKY CaMoJieT Bpaimaercss ObICTPO M HEKOTOpOe BpeMs
NPOMOJXKAaeT BpallleHHe IT0 MHEPIMH M IIOcJe TOro, Kak MBI
fanu «obpaTHYIO» Tefadb.

Ilnst ABOHHOrO IITOMOPHOTO IEPeBOPOTA HYXKHA HayuaJb-
Hasy CKOpoCTb, paBHas He MeHee 1,8 Vy,u, a 0Js [ABOHHOH
«6ouru» — 2.4V ,... B o6oux clyyasix  TeXHHKa BHINOJIHE-

320



HHUsl TIOUTH Ta e, YTO H NPH IPOCTOM IepeBOpoTe, C TOH
UL pasHuued, uto «oGpaTHasg» nedajb 1aeTcsd He-
Torja, Korga caMoJieT HepeBOpauyuBaercss Ha CINHHY, a B-
TOT MOMEHT, KOrja OH npubjankKaeTcs CHOBA K HOPMaJbHO-
MY TNIOJIOXKEHHIO.

IltonopHrle mepeBOPOTHl MHOIZA HE YJAAlOTCs, Tak Kak
He BCe CaMoJieThl OXOTHO J[esNalT WITONODPHBIH INepeBOpoT
(mockosibKy He BCe CaMoJieThl OXOTHO JeJaloT —LITONOP).
«Bouka» u Tem GoJee «aBoHHas Gouka» 4YacTo He YJAAIOTCH
ellle NOTOMY, UTo BCJeACTBHe OOJBILIOro yriaa aTaku caMo-
Jer GLICTPO TepieT CKOPOCTb, a eCcad HauyajbHasg CKOPOCTb
OblJla HeJIOCTATOYHA HJM BBOJA B TNepeBoPOoT OBLI BBINOJ-
HeH HeJ0CTaTOYHO SHEPTHYHO, TO CKOPOCTb NMajaeTr HacTOJb-
KO, UTO CaMoJieT yKe He MOXKeT BePHYThbCS B IOJIOXKEHHE
HOPMAJIbHOT'O TOJIeTa. :

Heob6xoguMocTb gaBaTh OOJBLIYI0O HAYaJbHYIO CKOPOCTh
(ykasanuyio Bhillie) BefeT K TOMY, UTO II0JydYalorcsi GOJb-
e Teperpysky, YTOMUTeNbHBe Aas Jerdnka. [lo 3THM -
NPHYNHAM ABOHHBIE UITONOPHBLIE IEepeBOPOTHl (M TeM Hoaee
«IBOHHLIe OOYKH») BBLIMOJHAIOTCSH PENKo.

Yamie BHIIOJMHSIOTCS YIpaBjsieMble TEpeBOpPOThHl, HE
MMeIOLe YKa3aHHBIX HEJAOCTaTKOB.

BHelllHee oTsiMuHe ympasasgeMoro nepeBopoTa OT IITO-
MTOPHOTO COCTOMT B TOM, YTO CaMOJIeT He ONHChIBAaeT CIIH-
pajb, a BpalHaercss BOKPYyr cBoed ocu (puc. 167).

YrpasJsieMble NepPeBOPOTHI BHITOMHAIOTCS TNPH  MaJlblX
yraax aTaku, ¥ JeTudk caM BpallaeT MallHHYy ¢ MOMOILbLIO
asepoHoB. [lpu sTomM BpalleHHe NPOUCXOAUT MelJIeHHee,
yeM Ha WITONOPHOM IepeBopoTe, TaK KakK Ha MaJjblX H Cpel-
HHX yIrJax aTakd KpPHJIO TPOTHBOAEHCTBYET BpallleHHIo
(§ 90). Bpamas camoJier anepoHaMmu, JETUHK BO BpeMs Te-
pPeBOPOTd BBIHYXKJEH YIPaBJATb CaMOJETOM, T. €. JeHCTBO-
BaTb DYJeM BBICOTHL M pyJieM HanpaBJ/ieHHs, YTOOBl myTeM
U3MEHeHUs] NOJBEeMHOH CUJBl Kpblla ¥ GOKOBOH CHJBL (IO-
3e/siKa COXPaHUThL HanpaBjeHHe NOJeTAa M yHAep¥XKaTbh ca-
MOJIeT OT CHHKeHHs. BaxkHo, uro6bl paBHOAeHCTBYIOLLAS

Puc. 167. [IBofiHo#f ynpaBJjsieMblii NepeBOPOT Yepés KphiIo —— «Goyka»
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nofAbeMHOl cuibl ¥ 1 6okoBO# cuanl Z (cM. puc. 150) ocra-
BaJach BEPTHKaJbHOH H II0 BO3MOXKHOCTH PaBHOH Becy ca-
MoJieTa.

Jlna BeinonHeHHsT GHUTYpHl JETUHK Aaer NMelasb H PYUKY
ynpaB/eHHs B CTOPOHY INepeBOpPOTa, OOHOBpPeMeHHO Oepd
pPYUKy HeMHOTo Ha cebsi (AmaronaabHoe nBukenue). Korna
camoJieT MOBEPHETCS BOKPYT NPOJOJbHONH OCH NPHMEpPHO Ha
270° JeTunx HaeT «oGpaTHYIO» megajdb WU PYUKY OT cebs
32 HeHTpa/sbHOE NOJOXKEHHEe W B CTOPOHY, 0OpaTHYIO KpeHy.
C mpexpamieHueM BpalleHUsl PYJH CTaBSTCs B HefiTpasibHoe
NOJIOXEeHHe.

YnpaBiasieMbli NepPeBOPOT MOXKHO BBUIONHATL KakK Ha
HeXoTOpo# cpexHed  cropocTu (0K0J0 2Vyy), TaK u Ha
foabuwnx ckopocTsax. Purypa He gaer 3HAUMTEbHBIX Iepe-
IPY30K M MOXeT GhTh BBLIMOJIHEHA IIPOHU3BOJbHOE YHCJIO pas
(mBOiiHAg M MHOTrOKpaTHBHIEe «GOUKHS).

B sakswoueHue 3aMeTuM, 4TO ympaBJiseMas «1onay6ou-
Ka», COOTBETCTBYIOIAsl IPOCTOMY WITONOPHOMY MEPEBOPOTY,
KaK caMocTosTeabHas Qurypa He jejaercs, a IpHMEHsIETCS
Han B KomOuHauuy c neryeir Hecreposa, uan xe gasa mne-
pexoga M3 HOPMaJbHOIO IOJETa B NepeBepHYTHIH.

§ 123. MOJIVIIETJ/IA HECTEPOBA

Illonynerneit HecrtepoBa HaswBaloT ¢urypy,
npencTaBasgomylo co6oit kom6uHauuo neraun Hecreposa ¢
nepeBOpoTOM uepes Kpuuio (puc. 168). Purypa uMeer Ie-
Jbl0 ObICTpOe H3MeHeHHWe HampaBJeHUs TNoJjera Ha obpar-
HOe C OJHOBPEMeHHKIM HaGOPOM BHICOTHI, UTO HMeeT GoJbllIoe
3HaueHWe B BO3AYUIHOM 6010,

Hauunator ¢urypy Taxk ke, Kak neraio HecrepoBa, a
KOIJla CaMoJIeT OKa3hlBaeTcsl B MOJIOXKEHHH BBEPX KoJiecaMH,
[eJaloT MePEeBOPOT Yepe3 KPLIIo («IMoJayOGOUKY») H BBIBOAAT
MallMHy B HOPMAaJbHBIH N0JIET B HanpaBJeHUH, OOpaTHOM
npexHeMmy. IlepeBopor Ha BeplIMHe NeTH («MoJaybouKa»)
JeJIaeTCsl WM LITONOPHBIH, T. €. Ha OGOJblIOM YIJe aTakH,
KOTZa BpallleHHe NOCTHraeTCs NYTeM OTKJIOHEHHS pyJas Ha-
npaBJeHusi, UM yIpaBjasieMblil, T. €. Ha MaJOM yrIJe aTaky,
KOrJa BpallleHHe OCYIlecTBJseTcs 3jaepoHaMu. Bo BropoM
cJyyae JIeTYMK, HauyuHas IePeBOPOT 3JIepOHAMH, OJHOBpe-
MEHHO [aeT PYUKY yIpaBJ/eHUus oT ce6si, YToObl YMEeHbIIUTh
yron araku. Ilocse mepeBopauuMBaHUs JIETYMK YyJep:KHBaeT
MallHHy PYJSMH B TOPH30HTAJLHOM MOJOXKEHHH.
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Puc. 168. Tlonyneriss Hecreposa

OCHOBHHIM ycJIOBHEM, HeoOXOAHMBIM MHJsI TOTO, UTOOBI
nosnynersns HecrepoBa ynagack, sBasiercs AOCTaTOYHAs CKO-
pocTb nepen HauajgoMm ¢urypel. KakoBa e nosxkHa ObITb
3Ta HayaJpHast CKOPOCTL?

B cayuae nopmasbHoit meriin HecrepoBa <ckopocTh Ha
BeplllMHe NMeTJIH MajgdeT NPEMEpHo K0 MuHHMananHod. Ho Ha
TaKOH CKOPOCTH WITOMOPHBIX IepeBOPOT CHejaThb HeJb3sd, a
HyxKHa ckopocTh He MeHee 1,5Vyu. Tem Gojee Heab3s
clnenaTh Ha MHUHUMaJbHOH CKOPOCTH YIPaBJsieMbli MepeBo-
POT, Tak KakK OH BHITOJIHSIETCS Ha CpeaHeM yrJie aTakw,
CJIel0BaTe/NbHO, Ha 3HAUUTEJAbHOH cKopocTH. [loaTomy, 6y-
JeM J¥ Mbl JenaTh WITONOPHBIH WM YApPaBJsieMbld Iepe-
BOpPOT, B 060UX cJy4yasx “JOJKHBl HMeThb CKOPOCTb He MeHee
1,5Vyus- Ho, 4TOOBI NOJYYHTH TaKyid CKOPOCTb Ha Bep-
LIYHe NeTJH, He0OXOAMMO HMMeTh Iepeld HadajJoM (GHUIYPHI
00/IbIYI0 CKOPOCTb, UeM Ta, KoTopas Tpebyercs OJs meT-
au HecrepoBa, a umento: okoso 2,8 V. EcrecTBeHHO, uTO
H Teperpyska MO3TOMY INoJydaeTcss 3HAUUTEJbHO GoJibllei,
yeM IIPH HOpMaJbHOH NeTse, H pocturaer 4,5—35,5.

§ 124. MTOBOPOT HA TOPKE

IToBopoTomM Ha ropke HasbBaercs ¢HUrYpa,
npeacrasJasiomas co6oif KOMGHHALMIO TOPKM M Da3BOpOTa
C NajleHHeM Ha KPBLIO U NHKHPOBAHHEM B CTOPOHY, oOpat-
HYIO TIepBOHAuYaJbLHOMY HanpaBJjeHHIO moJsera (puc. 169).

Qurvpy BBUIOJHAIOT OOBIYHO C HayaJbHOH CKOPOCTHIO
ok0410 2,5 Vyue. Ha Taxoit ckopoctn Haunnaem Qurypy, Kak
Topky, ¢ yrioM 50—60°. Korma ckopocTs Ha TOpKe ymanger
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Puc. 169. IToBopoT Ha ropke

npumepHo 10 1,4V ., MJaBHO, HO YCKOPEHHO JaeM nejasib
B CTOPOHY }K€J1aeMOro pa3BopoTa, a pPy4yky — M0 JHaroHaiu
oT ce6s1 H B CTOPOHY, 0OpaTHYI0 pa3BoOpOTY, C LEJbI0 Hpei-
OTBPATUTb BLIXOJ CaMoJieTa M3 IIJIOCKOCTH TOPKH M ONPOKH-
IbiBaHHE Ha cOMHy. Kak To/bKO KamoT camoJera JsKeT Ha
FOPH3OHT, HAUMHaeM MJaBHO y6aBJsATb ra3 M HaxKUMaeM
nejasb B CTOPOHY Pa3BOpOTa, YCKOPSIS 3THM NajeHHe CaMo-
JleTa Ha KpbLIo ¥ BXOJ B muKHpoBaHHe. [Ipy BXole B NHKH-
poOBaHHe ras HoJkKeH GHITb yKe yOpaH, py/JH — B HeHTpa/b-
HOM MOJIOKEHHH.

IlukHpoBaHHe NMPOU3BOAUTCS B IJIOCKOCTH rOpKH. BriBoa
camoJieTa M3 TNHKHPOBAHUS B TOPH3OHTAJbHBIH IIOJET —
OO BLIYHBIH.

§ 125. NEPEBEPHYTbBIAM NOJIET

[lepeBepHYTHM TOJETOM Ha3biBAaeTCs MOJET
caMmoJjieTa B IIOJOMKEHHM BBepX LIaccH mpu OOJNbLIOM OTPH-
laTeJbHOM yTrJle aTakH, Korga Ha camoJer AefcTByeT 00-
paTHas NoAbeMHast CUJa, T. €. KPbLJIO UMeeT OTPULATeNbHYIO
Harpysky (puc. 170), Ilocsnemnee o6GCTOSITENBLCTBO M SIB-
JAdeTcs ‘NPU3HAKOM [lepeBepHYTOro moseta (a He caMo IO
cefe NepeBepHyTOe MOJIOXKEHHe CaMOoJeTa, Tak Kak B He-
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Puc. 170. I1epeBepHyTEIi rOPH30HTAIbHBLIH TOJNET
u netas Hecreposa B nepesepuyTOM moJjere

KOTOPHIX CJayuasiX, HanpuMep Ha mnerse HecrepoBa, camo-
JIET MOXKeT HaXOAMThCS B NEepPeBepHYTOM MOJIOXKEHHH H NpH
NpSIMOM JEHCTBHH IOAbEMHOH CHJIBI).

IlepeBepHyTHIH MoOJeT MOMXKET OBLITH OCYIIECTBJIEH KakK IO
NPSAMOJHHEHHBIM TPAEKTOPUSM, TaK H IO KPUBOJHHEHHBIM.
CxeMBbl CHJI, NeHCTBYIOIIMX Ha CaMOJIeT NIPH IepeBEePHYTHIX
noJerax, OCTAIOTCH Te e, YTO W IIPH COOTBETCTBYIOIIMX
HOpMaJibHbIX moJieTaX. OJHaKO BcJAeACTBHE OOpaTHOTO Hed-
CTBHS NIOJ'bEMHOH CHJIBI NEePEBEPHYTHIH MOJET HMeeT Pl
ocobeHHOCTEH.

1. B nepesepHyTOM noJeTe Kpblio paboraer o6paTHOM
CTOPOHOH, T. e. B HEBHIMOJHBIX a3POAMHAMHUYECKHX YCJOBH-
X (MaJble ¢y ¥ GoJbluye C.). YXyAlleHHe a3podMHaMHUe-
CKOrO KayecTBa BeleT K CHHIKEHHIO JIETHBIX KaueCTB CaMo-
Jera.

2. YnpasJseHue caMoJjleTOM B NEPEeBEPHYTOM IOJIETE H3-
MeHsieTcsl. JIeTUHKY NpPUXOAUTCS AenaThb OGpaTHble ABHXKE-
HHS DYYKOH ynpaBJieHUS W NefajsiMH, T. €. IJs YBeJHue-
HHS yIJja aTaku NPUXOAUTCS HaBaThb pPYuky OT cebs, a AJas
yMeHbllleHUss — OpaTb Ha cebs; N/ HakpeHeHHs caMmoJera
BIPaBO — OTKJOHSATb PYUKYy BJIEeBO, A/ HaKpeHeHHs BJe-
BO — OTKJ/IOHATb ee BNPAaBO; JAJs IOBOPOTA CaMoJeTa BIpa-
BO — JaBaThb JIeBYIO Nefafb, IJs IOBOPOTA BJEBO — Mpa-
BYIO nepalb.

3. Ilonoxenune Jerunka, KOTOPHII BHCHT HA pPEMHAX
BHH3 T'0JIOBOH, OueHb TsKesoe U Tpebyer TpeHupoBKH. Oco-
OeHHO TAXeabl (UTYpsl B TNEepeBepHYTOM IOJOKEHHH
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(puc. 170, cnpasa). Ilpu 3TOM nmeperpysku IoJIyd4aroTcs OT-
pHLATEeJBHBIMH H, C/lef0oBAaTE/AbHO, JETUHKa He NpUKUMAaeT
K CHJEHbIO, a, Hao6opoT, BbIGpaceiBaeT H3 camosera. Or-
cioia SICHO, YTO MUJIOTCKHE PEMHM JOJ/KHBI 06Jagatbh 00Jb-
IMOH NPOYHOCTBIO W IJIOTHO MpHJIEratbh K Teay, a nejanu
YCTPOEHBI TaK, UT0Gbl MOXKHO OBLII0 NPUKPENUTh K HUM HOTH
JeTYuKa.

4. [ns DJIMTENBLHOTO TIEPEBEPHYTOTO moJeTa HeoBXomH-
MBI ClellHajbHble Mepbl JJsa obecrieyeHuss HOPMasbHOH
paGoThl ABHUraTessi, KOTOpble CBOASTCS K TOMY, 4TOOBI IH-
TaHHe TOPIOYMM H CMa30YHLIMM B II€PEBEPHYTOM IIOJeTe He
Hapymiajgoch U 4To6bl Obla ycTPpaHeHa BO3MOMKHOCTb BBIJIH-
BaHUA ropiouero U3 6axos.

Ilepexon u3 HOPMAJBHOrO INOJETa B NEPeBEPHYTHIH Mo-
XKeT OblTb cjenaH pasjJuuHbIMH crnocob6amu. Haubosee yno-
OeH mepexoji C yNPaBJsSIeMOTo IEPEeBOPOTa MJIH Ke C INOoJy-
netiu HectepoBa, Ho npu BropoM crocobe HauasJbHas CKO-
pocTh JOJXHa ObITh TaK0oBa, UTOOBl Ha BEPIIMHE IIETIH CKO-
pocTh OKaszaJjach JOCTATOUHOH [Js1 TepeBEepHYTOro IoJera.



YACTb BTOPAHA

O0COBEHHOCTH TEOPHHU MOJIETA
H NUNOTHPOBAHHA PEAKTHBHbIX CAMOJIETOB

[TonBexa Haszanx HauGoJsblllag CKOPOCThb IoJeTa Ha ca-
MoJieTe He npesbimana 100 k#/4ac, a B Hallle BpeMsl OHa Tie-
peBasausaa 3a 2000 Kum/uac.

DTOT MHTEHCHUBHEI POCT CKOPOCTH IIOJIETAa MOXKHO pas-
JAeJUTh Ha ABa nepuona. B nepshiil, HaubGosee AJUTeIbHBIH
IepHOJ CKOPOCTb POCJa MOCTENEHHO, U K cepenuHe Besaukoi
OteuecTBeHHOH BOHHBI MakcHMaJibHasi CKOPOCTh CaMBIX
ObICTPOXOMHBIX BHHTOBBIX CaAMOJIETOB JOCTHIJIA TPHGJIH3H-
teabHo 700 xm/uac. TlocTenennoe yBeJuueHHe CKOPOCTH JO-
CTUTAJIOCh, C OHHOH CTOPOHBI, Gsarofaps HeNPEpPLIBHOMY
VIAYYIIeHHIO a3pOoAHHaMHuecKUX (OpM caMoJiera, a ¢ APY-
rOi — B pesyJbTaTe BO3pPACTaHHsl MOIUIHOCTH €ro CHJIOBOH
YCTaHOBKH. :

OnHako To M Apyroe He MOIVIO JAOJTO NPOMOIXKATLLS B
HEH3MEHHOM TEMIIE,

K ykasanHoMy BpeMeHH a’poiuHaMuyeckue GopMmbl ca-
MoJieTa Ve ObLIM JOBeJeHH 40 TaKOro COBEePLIEeHCTBA, YTO
IajbHeflllee yJaydllleHHe UX MOTJIO JaTh JHIIb He3HauH-
TeJbHHH# BBIUTPHIII B CKOPOCTH moJieTa. UTo XKe Kacaercs
CHJIOBOH YCTaHOBKH, TO YyBeJWuUeHHEe ee MOLIHOCTH CBepX
HEKOTOPOro Ipejesna CTAaHOBHJIOCH Y¥Ke MaJjiOBHIMOAHBIM. C
yBeJIMUEHHEM MOIIHOCTH YBeJHUYHBAJIHCh rabapuUThl M Bec
NOPLIHEBOTO ABUTATEJsI, a 3TO BeJO K YBeJHUEHHIO J1060BO-
I'o CONPOTUBJIEHUS U Beca CaMoJieTa, H B HTOTe CKOPOCTh IIO-
JeTa, HeCMOTPsI Ha YBeJUUYEHHe TSATH, CYHUIeCTBEHHO He BO3-
pacraJga.
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JanbHe#lIeMy pOCTY CKOPOCTH Melllaslid U APYTHe IIpH-
YKHBI, JexXalllde B CaMOH NpUPOJe MoJeTa ¢ OYeHb GOJBIIH-
MH CKOPOCTSIMH, :

[Tpu MasnbIX CKOPOCTSAX J1000BOE CONPOTHBJEHHE MNPAMO
MPONOPUHOHANLHO KBafpaTy cKopocTd mnoJgera. Ilpu cko-
poctax, npeswlmatomux 700—800 xu/uac, n060Boe COMPO-
THBJIEHHE TIPONMOPLHOHANbHO YyXKe He KBaJpaTy CKODOCTH, a
GoJsiblllell ee cTenmend. D10 0oObsICHAETCS TNOSIBJeHHeM Jo6a-
BOYHOTO COIIPOTUBJIEHHSI, KOTOpOe Ha3bLlBaeTCs BOJI HO-
BBl M. [lJs TIPeofoJIeHHsT CHJAbHO pacTyLlero no 3ToH IIpH-
YHHe JI060BOTO CONPOTUBJ/IEHUS TNPEXKHAST CHIOBAs yCTAHOB-
Ka oKasaJjachb HellpUrofHoi. [{es0 OClI0XKHSETCSA ellle H TeM,
YTO Ha GOJILUIKX CKOPOCTSAX KO3 (PHUIUUEHT MONe3HOr0 JAeHCT-
BHS BO3AVIIHOTO BHHTAa HAUHHAeT pe3Ko TNanaTh, TOXKe
BCJIEJICTBME BOJHOBOTO COIMPOTUBJICHHUS.

Bropoit nepuon Goprbbl 3a CKOPOCTb HayaJjcd C MOSAB-
JeHHeM DPeakKTHBHLIX JBUTaTesedl. DTH [BUTATEJH CHOCOD-
HBl pasBUBaTh OUYeHb OOJBUIYIO TATY IIPU CPABHHUTEJBHO He-
GoJbIIOM YHEJbHOM BecCe H yAeJbHOH miomianu. Kpome
TOTO, TAr'a PeakKTHBHOrO ABHUTATes]sl NpH yBeJHYEeHUH CKOpO-
CTH TOJIbLKO BHauyaJjie HeCKOJIbKO Najaer, a 3aTeM pacTeT, B
OT/IMYHe OT NOPIIHEBOTO [BUraTe/si, y KOTOPOTro TAra C po-
CTOM CKOPOCTH HEYKJOHHO majaer. DTO I03BOJIKHJIO B coue-
TaHUH C HU3MEHEHHeM a’dpoAuHaMuueckux (GopMm camoJiera
HNOJNYUHTh PE3KOe YBeJHUEeHHe MaKCHMaJbHBIX CKOpPOCTeH.

¥Yxe B Hauase Benukoit OTeuecTBeHHOH BOHHBI COBET-
CKHe KOHCTPYKTOPBI CO3JaJju pPeakTHUBHBIH CaMoJeT, OCTa-
BUBUIMH JajieKo M03aAH -CKOPOCTH JYULUIMX BUHTOBBIX CaMo-
JIETOB.

ITosieT Ha mepBOM OTEUECTBEHHOM DEAKTHBHOM camoJiere
OBl BBHIMOJHEH TAJAHTJAMBHIM COBETCKMM JIETUHKOM KalluTa-
HoM I'puropuem SlxossaesuueMm BaxunBanmxu. [Ipopoueckue
caosa K. 3. LlnonkoBckoro — «3a 3poii aspoIiaHOB BHH-
TOBBIX HOJIXKHA CJe0BaTh 3pa a3POIJIaHOB pPeaKTHBHBIX»>—
OblIM BIepBble NPETBOPEHbI B XKH3Hb B €r0 POJHOH CTpaHe.

A x HacTosIeMY BpeMeHM COBETCKasl peakTHBHAs aBHa-
Lusl, KaK BOeHHasl, TaK M TpaxjaHcKas, QOCTUIIa GJecTs-
1lero pasBuTHs. MaxcuMaJsbHasi CKOPOCTh HEKOTOPHIX peak-
TUBHBIX HCTpebUTeel y:Ke nepelIartyJsaa 3a CKOPOCTb 3ByKa,
a Hallly [acca)KUPCKHE pPeaKkTHBHble BO3AYIIHBEIE KOpabJuu
koHcTpykuuu A. H. TynoseBa Jseralor mo BceMy MHPY €O
cxopocTaMu okojo 1000 xu/uac.



FIIABA XV

OCHOBHBIE CBEAEHHUSI U3 A9POIAHHAMUKH
BOJIbIIUX CKOPOCTEM

§ 126. COKUMAEMOCTDb BO3JYXA. CKOPOCTb 3BYKA.
YHUCIIO M

CXuMaeMOCThI0O BO3JyXa HashBaercs Crocob-
HOCTb €ro HU3MEHSITb CBOIO0 TJIOTHOCTb NPHM U3MEHEHUM [aB-
Jenust. Ilpy aspoamHaMuyeckoM pacuere CaMoJeTOB, pac-
CUHTAHHBIX HAa MaJble CKOPOCTH TI0JIeTa, BO3AYX CUHTAJU He-
CKHMACMbIM rasoM. JTo oObsSICHSETCS TeM, YTO INPHU IloJeTe
C MaJbIMH CKOPOCTSIMH Pa3HOCTb MEXIY aTMoc(epHBIM AaB-
JIeHHEeM H [JaBJIEeHHSIMH B OTJEJbHBIX TOUKAX TIOBEPXHOCTH Ca-
MoJleTa HeBesauka. [103TOMYy BcaencTBMe MaJioro H3MEHEeHHs
JaBJIeHHH MOXKHO Gblj0 mpeHeOpeub H3MEHEHHEM IJIOTHOCTH
BO3JYIIHOTO II0TOKa, ob6TeKatmiero caMmoJeT. IIpu GoJablInx
CKOPOCTSIX TIoJIeTa Pa3HOCTb AaBJEeHHH VBEJIMUHBAETCS H CY-
LIECTBEHHO M3MEHSIeTCsl IJIOTHOCTh B PAas/JHUHBIX TOUKaX
BO3AYMIHOTO NoTOKA. I103TOMY HEOGXOAHMO YUHTHIBATb CIKU-
MaeMOCTb BO3JyXa.

Yuer cxKUMaeMOCTH BO3AYyXa BHOCHT CYILECTBEHHbIE IO-
NpaBKH B pacueT JeTHHIX XapaKTePUCTHK camoJiera. Beaen-
CTBHe CXKHMAaeMOCTH BO3JyXa H3MeHseTcs KapTHHa pacrpe-
JeseHHsl JaBJeHH 1o caMoJieTy, a CJleq0BaTeNbHO, a3pOu-
HaMHYeCKHe XapaKTePHUCTHKH CTAHOBATCS 3aBHCHMBIMU OT
CXKUMaeMOCTH BO3[yXa. B pesyJbrare 3TOro BO3HHKJA He-
06X0QMMOCTb B HM3MEHEHHM a’poJMHaMHYecKux ¢opM ca-
MoJiera.

Caenyer uMeTb B BHAY, UTO BeJMYHHA H3MEHEHHS IJIOT-
HOCTHM BO3JyXa NpH OOTeKAHHH caMoJieTa 3aBHCHUT He TOJb-
KO OT CKOPOCTH II0JIeTa, HO TaK¥Ke M OT CKOPOCTH PACIpO-
CTpaHeHHs 3ByKa B TOM CJIoe BO3AYXa, B KOTOPOM IPOHC-
XOIHUT IOJIET. ,

Cxkopocts 3ByKa. ['oBopst 0 3ByKe, 06LIUHO HMEIOT B BHIY
crienuduuecKkoe OLIYIIeHHe, BO3HMKAIOIlee B pe3yJabTaTe
BO3JeHCTBHA KoJeOaHuii BO3nyXa Ha GapaGaHHYIO IepenoH-
Ky yxa. JIBuKeHHe Kakoro-HuOGyAb KosefJiomerocss TeJsa
nepenaercs, KaK M3BeCTHO, OKpy:Kalollelt cpefe. Hampumep,
KoJie6aHHSI MaJIeHbKOTO KOJIOKOsbunKa (puc. 171) BuI3bIBa-
0T B NpHJexXalleM CJoe BO34yXa IIONepPeMeHHO C¥KaTHe H
paspexeHue, KOTOPble, PACIPOCTPaHsAsACh paguajbHO, pac-
XonsiTcst chepuueckn Bo Bce cTOPOHHL. JauHa Kakao# maph
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Puc. 171. 3ByXoBble cdepHuecKkHe BOJHBI OT MaJeHLKOTO KOJO-
KOJIbuMKa

coxcarue-paspexcerue  (MOXKHO CKasaTh, YrAOTHEHUe-pas-
pescerue) HaspiBaeTcss 3BYKOBOH BOJIHOH, a To pac-
CTOSIHME, HA KOTOPOe 3BYKOBble BOJIHBI DaCIHpOCTPaHSIOTCSH
3a ONHy CEeKyHAy, HasblBaeTCi CKOPOCTbIO 3BYyKa.
Ilpu temneparype 15° C u cpefiHell BJa*KHOCTH BO3JyXa CKO-
pOCTb pacnpocTpaHeHusi 3Byka paBHa 340 m/cex, wu
1224 km/uac.

3ByKOBas BOJIHa —3TO He YTO HHOE, KaK BO3MYILEHHE
BO31yXa, KOTOpOe, NepegaBasicb OT YacTHIB K YacTHlle, A0-
XOMUT [0 yXa H BO3IeHCTBYeT Ha CJyXOBOi ammapar. ¥Xo
ye/IOBEKA BOCIIPHHHMAET Kak 3BYK JHLIb Te BO3MYILEHHS,
KOTOpHIe NepefaloTcs ¢ yactotodf ot 16 no 20000 koseba-
it B cekynny. Ho u Bce mpyrue Majble BO3MYIIEHHSI BO3-
ayxa ¢ JioObIMH YacTOTaMHu, XOTsi Obl Hallle YXO M He BOC-
MPUHUMAJIO X KaK 3BYK, PACIPOCTPAHSAIOTCH C TOH XKe «3BY-
KOBO#» CKOpocTbl0. Hampumep, ecau cujgbHO B3MaxHYTb
IIPYTHKOM, TO BO3HUKHET BO3MYIIeHHE BO3LyXa, KoTopoe 6y-
JIeT pacnpoCTpaHaTbCs BO BCe CTOPOHBI CO CKOPOCTbIO 3BY-
Ka M KOTOpoe MBI BoCIIpUMeM Kak 3BYX (cBucr). Eciau xe
c1a6o B3MaxHYTb IPYTHKOM, TO HHUKAaKOIO 3BYKa MBI He
YCJABIIIAM, HO, KAK H B TIEPBOM CJyyae, BO3HHKHET BO3MY-
LleHHe BO3JQyXa, KOoTopoe OYAET pacnpocTPaHsTbcd BO BCe
CTOPOHBI CO CKOPOCTBIO 3BYKA.

B aspoguHaMuke 1oA 3BYKOBOH BOJIHO# MOHMMAIOT BOOO-
Ile BCAKOe MaJjioe BO3MYLIeHHe BO3AYLUIHOH cpefbl, Iepe-
Jalleecss Co CKOPOCTbIO 3BYKa, He3aBHCHMO OT TOTO, BOC-
NPUHHMAETCS OHO CJAYXOBbIMM OpPraHaMH KakK 3BYK MJIH HeT.

CxopocTb 3ByKa 3aBHCHT IVIaBHBIM 0GpasoM oT TeMme-
pATYpH BO3AYyXa W B MeHblIeH CTelmeHH OT ero BJAa’KHOCTH.
C noHuXeHHeM TeMIlepaTyphl (M yMeHbLIEHHEM BJIaXKHOCTH)
CKOpPOCTL 3ByKa yMmeHbliaercs. Tax, npu temneparype 0°C
A CyXOM BO3JlyXe OHa paBHa TOJbKO 332 M/cex, uaH
1195 xkm/uac. CropocTh 3ByKa B Bo3fyxe (ee o6byHO 060-

330



3HayaioT OYKBOH @) MOMKHO OMpeNenauTh [0 Claefylollel
npubaMXeHHO# (hopMmyJe:

=20V T,
rane T — a6cogoTHas TeMneparypa, T. e. T =273-1¢;
a — CKOPOCThb 3ByKa B M/cek.
IMoab3ysice 310H (Gopmynoll u Tabiauueir cTaHAapTHOH
atMocgepbl, MOXHO HalTu BeJHUYUHBEl CKOPOCTH 3BYKa Ha
pasHbIX BBHICOTAX.

Temnepa- CxkopocTb 8ByKa, @
Bricotra H, n Typa BO3- |[— — -
nyxa, t°C mlcex Kmfuac
0 15 340 1224
5400 —20 318 1145
10 000 —50 300 1080
11000 (1 Bhuue B cTpa-
Tochepe 1O BBICOTH
0 Kkm) —56,6 292 1054

IToMHsl, YTO TaKoe 3BYK M CKOPOCTb 3BYKa, BepHeMcs K
BOIPOCY O CXKHMAaeMOCTH BO3AyXa MpPH IBUKEHUH B HEM Te-
aa. [ToxaxeM, 4TO BeJIMUMHA CXKATHS 3aBHCHT OT CKOPOCTH
JIBUKEHHS H CKOPOCTH 3BYKa.

Ilycth BO3myX ompeneseHHOW TemmepaTypbl HaXOMUTCSA B
TpyGe, HMelomwed nopiueHb (puc. 172,a). Tlpenmosoxum,
YTO MOPIIEHb Hayaj ABHTaTbCsi OT ceueHHs B CO CKOPOCTbIO
V M/cex, xoTopasi MeHbllle CKOPOCTH 3BykKa a. OueBHIHO,
HaxosAUIuics Nepel NOPUIHEM BO3AyX HauyHeT CXKHUMaTbCA
(YynJ1oTHATBCA) W Yepes OAHY CEKYHAY, T. €. KO BpDEMEHH
fpuxofa mopiuHs K ceueHuio C, c:kaTHe pacmpoCTPaHHUTCA
Ha pacCTOsIHME @, PaBHOE CKOPOCTH 3ByKa IpU HLaHHOH TeM-
neparype, T. €. 10 HeKOTOporo ceuenust D.

[peamosoxkuM Tenepb, YTO NPU TOH XKe TeMIepaType
BO3lyXa B TpyGe H, ClIel0BaTeNbHO, NIPH TOH Ke CKOPOCTH
8BYKa @ TOpUIEHb HavaJj ABUraThCd OT CeueHHss B co cko-
poctbio Vy, Goabluedt uem V (puc. 172,6). Kak Buaum, B 310M
c/lyyae CXKaTHe BO3JyXa PacIpOCTpPaHUTCH 3a ONHY CEKYH-

B 0 ot Vot
: == 7 =
=L I

1

Puc. 172. Cxatue Bo3nyxa B Tpy6e B 3aBHCHMOCTH OT
CKOpPOCTH IBHMEHHSl MOpIIHA H CKOPOCTH 3BYKa
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Iy Ha MeHblu# o6beM H, CIeLOBaTENbHO, BEIHUHHA CKATHS
6yner OoJibllie, 4eM B IIEpPBOM CJyyae.

TakuM o6pasoM, seauduna cxatus 6yder Tem bGoabule,
4em boavbuie CKOpocTy 0suicenHus (IPH HeM3MEHHOH CKOpo-
CTH 3BYKa).

Tenepb BBISICHHM, KaK 3aBHCHT BeJHYHMHA CXKaTHA BO3-
ayxXa OT CKopoctd 3BYyKa. Il 3Toro npeanosoXKuM, 4To
CKODOCTb ABHXKEHHs1 IMOPIIHS OCTaeTcss HEN3MEHHOH, T. e.
paBHo# V m/cex (puc. 172,8), cKOpOCThL Ke 3ByKa @i MEHb-
me, ueM a (B TpyOe HaxomuTcs Bo3nyx Oosiee HU3KOH reM-
nepatypsl). Kak BUIUM, U B 3TOM cJyyae CKaTHe BO3LyXa
pacmpoCTPaHMTCS 3a ONHY CeKYHAY Ha MeHbIIHMH oObew,
T. e. BeJMUHHA cxKaTuga Oyaer GoJblie, ueM Ha puc. 172,a.

Takum 06pasoM, geauuura cocatus 6030yxa 6yoer Tem
Goabule, uem meHvlle CKOPOCTb 38YKA.

Yucao M. Urtak, Ml MPUUIIK K BHIBOLY, YTO NMPH [BHU-
JKeHHH Tesla BeJHYHHa cKaTus Bosayxa OyaeT mpAMO IIpo-
MOPUHOHAJNbHA CKOPOCTH JABMIKEHHS ¥ 0OpaTHO HPONOPIH-
OHaJIbHA CKOPOCTH 3BYKa (B AaHHOM cJjoe Bo3nyxa). Caeno-
BaTe/JbHO, BeJHUHHA CXKATH BO3/yXa 3aBUCHT He OT KaKA0T0
13 3THX (AKTOPOB B OTHEJLHOCTH, a OT OTHOLIEHHS CKOpPO-
cTH OBMxKeHus V (cKopocTH TmoJieTa, CKOPOCTH MNOTOKa) K
CKOPOCTH 3BYKa Q B NAHHOM NOTOKe. DTO OTHOLIEHHE Ha3Hl-
Baerca uncaoM M, 1. e

M=,
a

Takum oGpasoM, CKOpPOCTh 3ByKa siBJISeTCS Kak Obl Mac-
mraboM cKopocTd moJiera. Eciau CKOpOCTb ToJeTa MeHbLIe
ckopocTH 3Byka, 10 M<(l; ecau cKOpoOCTb IloJieTa pPaBHa
CKOpocTH 3Byka, To M =1; ecau cKopoCTb nosera 6oJblie
CKOpOCTH 3BYKa, 10 M>1.

Urax, seiuduna cocarus 8030yxa npu O8UINCCHUYL 8 HeM
Teaa 3asucur or ducia M u 6yder Tem Goaviie, uem 60Nb-
we yucao M.

OnBITHBIM NYTeM YCTAHOBJEHO, 4YTO eCjau uucao M He
npeBolliaer 0,3, To BJAHSHHMe CXKUMaeMOCTH BO3AyXa Ha as3-
pPONMHAMHKY cCaMoJieTa HesHauHTeabHO. IIpH  HeckoJabko
GosplINX uncaax M BuaMsiHHe 3To HesjaeTcs CYLIeCTBEHHBIM
U yueT BJIHSHHSA CXKHMAaeMOCTH BO3[yXa CTaHOBUTCH YKe
o6sizatenbHbIM. [Ipyu unucnax M, 6au3KHX K e€AHHHLE H Tpe-
BLILIAIOWHX eQHHHIY, BJAUSIHHE CKHMAaeMOCTH BO3IyXa Ha
a5pPOIMHAMHKY CavoJeTa CTAHOBHTCS YPE3BBIYAHHO CH.Ib-
HBIM.
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§ 127. PACIIPOCTPAHEHHME 3BYKOBBIX BOJIH B MOTOKE
BO3JIYXA

HsBecTHO, 9TO 3BYK JOHOCHTCSI IO BETPY CKOpee, a Hpo-
IMB BeTpa HAeT HoJblie. 3BYKOBas BOJIHA — 3TO BO3LYyLIHAs
BOJIHA, & BETep — TeueHUe BO3AYyXa, H €CTECTBEHHO, YTO IO
BETPY 3BYKOBasi BOJIHA pacmpocTpaHsieTcss OwlcTpee, a Npo-
THB BeTpa MelJeHHee. B nepBoM cayuae BoJHa CHOCHTCS
BETPOM, @ BO BTOPOM — 3aIepPXKHBAETC HM. DTO HHTepec-
HOe W BaxHOe /Il HAC SIBJeHHe PacCMOTPUM Traybixe.

B HemogBHXKHOM BO3JyXe 3BYKOBBIe BOJHBLI pacnpocTpa-
HSIIOTCA OT NOPOAMBIIEro HX MCToYHMKA A CO CKOPOCTbIO
3ByKa BO BCe CTOPOHH oAumHakoBo (puc. 173,a). Kaxngas
BOJIHA TpeicTaBaser coGoli cdepy, paJnyc KOTOpOH yBelH-
UHBaeTCsl B CEKYHAY Ha @ METpPOB, npuueM IeHTp Cdephl
BCE BPEMsI OCTAaeTCs B lIeHTpe HCTOUHHKA BO3MYILEHHH BO3-
ayxa.

Kak u3MeHHTCS 3Ta KapTHHa, eCJ¥ BO3MYLIEHHS BO3LY-
Xa 6yAyT NpOU3BOAMTBLCS HE B IIOKOSIIEMCs BO3JAyXe, a B
MOTOKe BO3yXa?

Ecaun Bosmymnenuss 6yayT NpousBOAUTbCS B IIOTOKe
BO3AyXa, TO 3BYKOBble BOJIHBI GYAYT He TOJBKO paclnpocT-
pPaHATbCS pafuabHO CO CKOPOCTbIO 3BYyKa, HO OXHOBpEMEH-
HO 32 KaXIylo CeKyHAY OYAYT CHOCHTbCS TOTOKOM Ha pac-
CTOSIHHE, paBHOe CKOPOCTH moToka. KoHeuHBI pesynabTar
Oymer 8aBuCETh, OUEBHJHO, OT OTHOLIEHHS CKOPOCTH IIOTOKA
K CKOpPOCTH 3BYKa, T. €. OT BeJHYHHbI uucaa M.

Ecan cKopocTb MoToka V GyneT MeHbllle CKOPOCTH 3BY-
ka a (1. e. M<l1), To 3BYKOBHIe BOJIHH GYAYT pacmnpocrpa-
HSATbCSI IPOTHB NOTOKA CO CKOPOCThIO @ — V/, a o NOTOKy —
CO CKOpOCTbIO @ -+ V, B pe3ysbTare 4yero OHM XOTsS M OGYAYT
pacnpocTpaHsIThCs BO
Bce  CTOPOHBI  OT
HCTOYHUKA BO3MYIie-
HHf, HO YyXKe Hepas-
HOMEPHO II0  OTHO-
IIEHHI0 K HeMy
(puc. 173,6).

Ecam cxopocTb no-
Toka Oyger paBHa
CKOPOCTH 3BYKa

Puc. 173. PacnpocTpaHeHue 3BYKOBHIX
Me—1 BOJIH: @ — B HENOJBUMKHOM Bo3ayxe; 6 —
(M=1), TO PasHOCTb g poroke BO3AyXa, CKOPOCT KOTOPOTO
CKOpOCTeH OKaxeTrcsd MeHblle CKOPOCTH 3BYyKa
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Puc. 174. PacnpocTpaneHne 3BYKOBHX BOJH B IO-
TOKEe BO3AYyXa, CKOPOCTb KOTOPOro: @ — paBHA CKO-
POCTH 3BYKa; 6 — GoJblile CKOPOCTH 3BYKa

paBHOM} HYJIIO H, CJIeLOBATeJNbHO, 3BYKOBbIE BOJHL HE CMOTYT
pacnpocTpaHATbCS MPOTHB IOTOKA, a TOJBKO IO TIOTOKY
(puc. 174,a). B pesysabraTe 0K0JIo UCTOUHHKA BO3MYILEHHI,
rie cdepuyeckue BOJHBI KaK Obl HaCJauBalOTCS OpYr Ha
npyra, o6GpasyeTcsi YIJOTHeHHAs Npoc/ofika Bo3oyxa.

Ecou ckopocTs moToka 6Gypmer GoJibllie CKOPOCTH 3BYKA
(M>1), To 3ByKOBble BOJIHBI, OUEBHAHO, TeM CoJjiee He CMO-
TYT pPacnpocTpaHsITbCS IIPOTHB IIOTOKA H, CHOCHMBIE MOTO-
KOM, OYAYT KOHUEHTPUPOBATLCS MO3aAd MCTOYHHKA B HEKO-
TOpPO# KOHMYECKO# uacTH MPOCTPAHCTBA, BHITAHYTOH MO Ha-
npaBsJeHuIo noroxa (puc. 174,6), B ueM HeTpyxHO yGeIuThb-
cs. 3a KaxXKAYI0 CEeKYHAY 3BYKOBasi BOJIHA GYAeT CHOCHTHCS
NOTOKOM Ha paccTostHHe V, pacnpocTpaHsTbCs 3Ke pagualb-
Ho OyleT Ha MeHblllee paccrosiHHe a. TakuM o6pasom, K
KOHLY NepBOH CeKyHAbI BOJHY CHeCeT NMOTOKOM Ha paccrosi-
HHe V, pacmpocTpaHHUTCS Xe BOJIHA pPafHalbHO HA PacCTos-
HHE @; K KOHLY BTOPOH CEKYHJbl BOJHY CHECeT Ha PaccTosi-
Hue 2V, pacnpocTpaHHTCA Ke BOJHA paguasbHO Ha pac-
crosinue 2a u T. A. CienoBarenbHo, chepuyeckue BOJMHH GY-
LYT YBEJHYMBATLCS NPONMOPLUHOHANBHO NYTH, NMPOXOAHUMOMY
notokoM (uam TenmoMm). Tak kak BoJHBI GYAYT pacmpocT-
PaHATbCA He TOJbKO B AAHHBIX Ha YepTexke MOJOXKEHHSAX,
HO W BO BCeX NPOMeXYTOUHBIX, To orubamplias BcexX THX
C(epUYeCcKHX BOJIH NMpPEJCTABUTCH Ha depTexe MPAMOH JH-
Huefl. B npocrpancrse xe U3 3THX cepHYECKHX BOJH IO-
JIYYUTCS KOHYC BO3MYIIEHHH, MM BOJHOBOH KOHYyC—
KOHHUEecKas BOJHaA.
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Puc. 175. 3aBucuMOCTE (OPMH KOHHUECKOH BOJHH OT uMciaa M;
npy V<a 3BykoBasi BoJHa oOmepexkaer Tejo (MpaBHH PHCYHOK)

PopMa KoHHUECKOH BOJIHBI, T. €. YTOJ IIPH BepIIHHE KO-
Hyca (yroa pacrBopa), saBuCHT OT uucjia M. B aroMm He-
TPYAHO U YOeduTbCA, €CaIu NOCMOTPETh, YeMY PaBEH yroa ¢
npH BeplluHe KOHyca (puc. 175). M3 ueprexa BMAHO, 4TO

. a _ 1
simne = v =M
T. e. 3TO BeJHuHHAa, obpaTHas uncay M.

Korna ckopocTb noJsiera MHOTO GoJbllie CKOPOCTH 3BYKa
(V>a), 10 cunyc yroia @, a 3HauuT H YroJa @ IoJydaer-
csl MaJIbIM, T. €. BOJHOBOH KOHYC moJyuaercss ocTpbIM. Ecau
CKOPOCTb II0JIeTa YMEHbIIaeTcsi, 0CTaBasiCh G0JIblIe CKOPOCTH
3Byka (V>a), yron ¢ yBenmuunBaercsi ¥ BOJHOBOM KOHYC
nosyuyaercsi Gosee TyneiM. [Ipu ckopoctu moJsera, paBHOM
¢kopoctH 3BykKa (V =a), noayuaeMm, uro sing =1 u, ciengo-
BaTeabHOo, yroa ¢ ==90° 5T0 0O3HauaeT, uTO KOHHUeCKas
BOJIHA 0OpaTHiach B IJIOCKYIO, HAYUYIO Brepenu Tenaa. Ilpu
CKOPOCTAX, MeHbWIHX ckopoctH 3Byka (V< a), sBykoBas
BOJIHA OOTrOHSIET TeJO.

§ 128. OGTEKAHHME TEJI CBEPX3BYKOBBIM MNOTOKOM
BO3YXA. YOAPHAS BOJIHA U BOJIHOBOE CONMPOTHUBJEHHUE

Ecan teso, uMeromiee 3HauuTe/IbHOe IONepeyHOe ceueHHe
(nanpuMmep, nyJs, cHapsj, (o3ensk HIM KPBUIO caMoJe-
Ta), JIETHT CO CBEPX3BYKOBOH CKOPOCTbIO, TO OHO CO3JaeT
CHJIbHOE BO3MYIIeHUe BO3AyXa. B 3Tux cayuasx nmepegHsisgs—
roJIOBHAst — YacTh BOJHOBOTO KOHYca (puc. 176) obpasyet-
C Pe3KMM M CHJbHBIM INOBbILIEHHEM NABJEHHS, MJIOTHOCTH
U TeMIepaTypbl BO31yXa, HJH, KaK TOBOPST a3POJAHHAMHKH,
CKauKOM JaBJleHHS, CKaUYKOM YIJOTHEHHSI U CKadu-
KOM TeMIeparyphsl Bo3jyxa.

IMouemy cospaioTcst 3TH pe3kHe BO3MYLIEHHS BO3AyXa M
KaxK OHM BJHSIOT Ha JABHXKeHHe TeJa, Ha IOJeT caMoJieTaP?

Ecan cxopocTb motoka (1mosieTa) MeHblile CKOPOCTH 3BY-
Ka, TO BO3MYIEHHs BO3/1yXa, BbI3bIBAeMble TeJOM, pacnpo-
CTPAHSAIOTCH, KaK Mbl BHJEJH, He TOJbKO IO MOTOKY, HO H
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npoTHB moToka (cM. puc. 173,6). CrenosaTesbHO, B 9TOM Cly-
yae 3BYKOBBHIE BOJIHBI OOTOHSIIOT TeJNO M Kak Obl CHrHaJH3H-
PYIOT HaXOAAILIEeMYCsl BIEPEeIH BO3AYXY O MPHOJIHMKEHHH Te-
na. TTosToMy npH moxxoje K Tesly BO3LYUIHHIA IOTOK fedop-
mupyercss (4ToObl NMPHHSATH TenO0), Kak Obl MPHCIOCAGIH-
BaeTcsl K ero ¢opMe u o6Texaer ero. TakuMm o6pasoM, mpH
CPaBHUTEJbHO MaJjblX HO3BYKOBBIX CKOPOCTAIX OGTeKaHHe
JMeeT TOT BMJ, KOTODHIH XOpOIIO 3HAKOM HaM IO NepBOH
yacty KHuTH (cM. puc. 11).

Ecau e cxopocTb noroka (moJera) GoJibllie CKOPOCTH
3ByKa, TO BLISLIBAeMEIE TEJOM BOJIHBI CHOCATCS IOTOKOM,
oTcTaloT OT Tesa (cM. puc. 174,6), a cieroBare]bHO, B 3TOM
cJlyyae OHH y¥Ke He MOTYT CHUTHAJIHM3HPOBATh HAXOAALEMY-
cs Brepeay BO3AYXY O NPUOJMIKEHHH TeJa M NOCJefHee C
rpoMaJHOH CKOPOCTbIO Bpe3aeTcs B COBEpIIeHHO HEBO3MY-
IIEeHHBIH BO3AYyX. B pesyiabrare mepef TeJoM Pe3KO H CHJIb-
HO —C K @ YK O M — JIOBHIIIIAIOTCA JAaBJeHHe, IJIOTHOCTh H
TeMmepaTypa Bo3Ayxa. TakuMm oGpasoMm, KapTHHa o6Texa-
HHMF TeJa BO3LYXOM IpH CBEPX3BYKOBEIX CKOPOCTAX NO.MIY-
yaercsl coBceM uHo# (puc. 176,a). JIuHuu ToKa HAYT 34€Ch
NPSIMBIMHM BIJIOTH [0 [OBEPXHOCTH BOJIHOBOTO KOHyca, H
JHUIIb 3a Heli HauuMHaercs o6TekaHHe Tesa. Ilpu 3TOM Ckau-
KooO6pasHOe MOBHILEHHe aBJEHHS, NJIOTHOCTH H TeMilepa-
TYpBl BO34yXa IIOJyYaeTcss U Yy XBOCTOBOH uyaCTH TeJa, HO
MeHbIIeH HHTEHCHBHOCTH.

YnapHas BosiHa M BOJIHOBoe comnporusjenue. Mrax, B
caMo#l mepenHeH — roJIOBHOH — BOJIHE BO3AYX CHJBHO YII-
gotHeH. ITocMorpuM, K ueMy 310 BemeT. Iljist aToro cHauanaa
npeacTaBUM cebe HENOABHKHOE Tes10, 00JyBaeMoe CBepX-
3BYKOBLIM ITIOTOKOM, a 3aTeM — TeJo, KOTOpOe JIETHT CO
CBEPX3BYKOBOI CKOPOCTbIO. DTo NMOMOXKET HaM Jydlle IO-

: a
Puc. 176. O6TeKkaHue Tejia CBEPX3BYKOBHIM MOTOKOM (cnpaBa — ¢o-
TOCHHMOK MOJIeTa MYyJH)

336



HATH paccMaTpHBaeMoe siBJeHHe, XOTSl B OGOHX Cayuastx
OHO OyJeT MPOTeKaThb COBEPLIEHHO OJHHAKOBO.

Korna B aspogunamuueckofi Tpy6e CBepX3BYKOBOH no-
TOKk 00QyBaeT HemoJABHXKHOe Tesio (puc. 176,a), To Oymer
HEeNMOABUIKHOM M CO3JaBaeMasi UM TOJIOBHas YIUJIOTHeHHas
BosaHa. [loTok ¢ rpomaiadofi CKOPOCTbIO HajJeTaeT Ha 3Ty
VIUIOTHEHHYIO BOJIHY, ¥ CKOPOCTb YacTHIl BO3JyXa Pe3KO Ia-
daer (TeM caMbIM BCe BpeMs NOJIEepXKHBaeTCs pesKoe IoO-
BhIlIeHHe — CK a Y 0 K — [JaBJIeHUs, IJIOTHOCTH M TeMmepa-
Typbl Bo3ayxa). Iloayuaercs kak G6bl yaap IOTOKa O HEKOTO-
poe NpensiTCTBHe, XOTsA H NPOXOAUMOE JJsI Hero, HO pe3Ko
TOpMoO3siilee ero CKopocTb. I1oaToMy roJioBHYIO BOJHY Ha-
3bIBAIOT TakXKe yJAapHOH Boauo# Ha cunbHoe Top-
MOKeHHMe CKOPOCTH NOTOKa 3aTpauydBaeTcss HEKoTopas AoJs
€ro KHMHETHYeCKOH 3HeprHM, KOoTOopas TipeBpallaeTcs Ha
CKauke B TEIJIOBYIO 3Hepruio, # MNocJedHSIT pacceuBaeTcs
110 BOJIHOBOMY KOHYCY.

Tenepb Mrblc/ieHHO NMOBepHEM BEKTOP CKOPOCTH NOTOKA B
o6paTHyl0 CTOPOHY, T. €. IpeincTaBuM cebe moJeT Tesaa CoO
CBEPX3BYKOBOH CKOpPOCTbIO (HampuMep, NMyJau, cHapsia, ca-
moJiera). OueBHAHO, B 3TOM CJyuae BMecTe C TeJoM OyHer
HEeCTHCh C TPOMaJHOH CKOPOCTBIO M IOpoXKaaeMas UM Yaap-
Has BosqiHa (puc. 176,0). Tenepb oHa Gymer TOPMO3HTHL CKO-
pPOCTb ABHUKEHHs Tesa, Ha 4To OYHET 3aTpauHBaTbCs HEKO-
TOpas HOJ KHHEeTHYeCKOH 3HepruM Tesaa (y caMmoJjera —
JOJIsT SHEPTHH €ero [BUrarelsi).

Us cxaszanHoro HeTpyAHO 3aKJ/IOYHUTh, YTO NPH IBHKe-
HHM TeJa CO CBEPX3BYKOBOH CKOPOCTbIO CO3JaeTcs HEKOTO-
poe n06aBOYHOE CONPOTHBJIEHHE, BLI3LIBAEMOE CKAauKOM YII-
JIOTHEHHsI BO3JyXa INiepel TeJOM, T. €. YVAapHo#l BoOJIHOH (B
Gonee cnaboif cTeneHu yHapHas BOJHA, KakK OBbIIO CKa3aHO,
OTXOJHUT H OT XBOCTOBOH uacTd Tesa). D10 Kob6aBouHOE CO-
IIPOTUBJIEHHE, CHUJIBHO YyBeJHuuBalouiee J006OBOE CONPOTHUB-
JeHHe TesJa, U Has3blBalOT BOJNHOBBLIM CONMPOTHBJE-
HH eM,.

Kak yMeHbIIHUTb BOJHOBOE CONPOTHBJEHHE?

Ha manbix ckopocTsix HaufoJiee BBITOAHAS U XOPOLIO
obrekaeMass ¢opMa Tesa XapaKTepH3yercs, KaKk H3BECTHOU,
3aKpyrJeHHOH M [OBOJIbHO TYrOH nepegHe# yacTbio U 60-
Jee 330CTpeHHOH 3ajgHell. Ha 3BYKOBBIX Xe CKOpOCTHX,
KOrfia JioOoBOe CONPOTHBJEHHE CUJIBHO YBENHYEHO BCJEAd-
CTBHe TNOsSBJIEHHS BOJHOBOIO CONPOTHBJEHUS, YKasaHHASA
¢opma yxe He Oyler BeIrOfHOH. Ha 3ByKOBHIX CKOpOCTSX,
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Puc. 177. TlpumepHBli BHJ yA2pHOH BOJHE NpH  OGAYBaHHH
€BEPX3BYKOBEIM TNOTOKOM: @ — TYHOTo Tena; 6 — 3a0CTPEHHOro
Tesa (NpH OAMHAKOBOH CKOPOCTH MOTOKA)

OKa3piBaeTcsy, LOJMXKHA ObITb 3a0CTPeHa He CTOJbKO 3aaHsd,
CKOJIbKO NlepeiHsisi, HocOBasi uaCTh Tesa. [lelo B TOM. 4TO
NpH ONHOH M TOH Xe CKOPOCTH CBEPX3BYKOBOTO IIOTOKA
yaapHas BOJIHA NOJyuaeTcs MeHee HHTEHCHBHOM, eCau HO-
coBasg yaCTb TeJaa He Tynas, a 3aocTpeHHas (puc. 177).
Kax nokasblBaloT ONBITH, NpH HaberaHuy CBEPX3BYKOBOIO
[IOTOKA HAa 3a0CTPeHHOe Teso (Hampumep, KJAHH, IYyJdI0 C
OCTPbIM HOCHKOM, 3a0CTpeHHEI# (103essK, KPbJIO € OCTPOoH
nepefHeii KPOMKOH) CKauOK [NaBJEHHS U YIJIOTHEHHs BO3-
JAyXa, Kak TOBOPSAT, «CAAUTCA Ha OCTpPHe», T. €. ylapHas
BOJIHA OTXOJUT HeNOCPeNCTBEHHO OT CaMoii HOCOBOH, 3a-
OCTPEHHOH, YacTu TeJia.

Takum o6pasoM, ueM ocTpee HOCOBas 4acTb Tena, TeM
MeHblllee BO3MYILEHHEe BBHI30BET OHa B IIOTOKe, a 3HAUHT
MeHbllle OYyIeT W BOJIHOBOE COINPOTHBJIEHHE.

§ 129. BOJIHOBON KPH3HMC MPH OKOJIO3BYKOBbDIX
CKOPOCTAX., KPUTHYECKOE YHUCJIO M

W3 cxasaHHoro B mnpefblayiieM naparpage MoxHO Obl,
Ka3ajlocCh, 3aKJIOUHTh, 4TO J0G0BOE CONPOTHBJEHHE CaMo-
JieTa JOJ/IKHO HadaTb Pe3KO YBEJHUHBATbCA TOJbKO TOTAA,
KOorja CKOpOCTb IloJieTa JOCTUTHET CKOPOCTH 3ByKa. B peii-
CTBHTEJIbHOCTH K€ pe3Koe yBe/JuueHHe JI060BOTO CONMPOTUB-
JIeHHy HaudMHaeTcs Ha ckopoctax oxoJo 800—900 xm/uac,
T. e. 3HAUNTEJbHO MEHBIIHX, YeM CKODOCTb 3ByKa, UeM ke
3T0 OOBbsICHsIeTCA?

Kak u3BecTHO M3 mepBO# YacCTH KHHUTH, NpH 0OTeKaHHH
KpblJia BO3AYIIHBIM IOTOKOM CKOPOCTb CTPYeK BO34yXa Han
BepXHEeH (BbINYK/JIOH) MOBEPXHOCTbIO Kpblja 3HAUUTENBHO
npeBbllllaer cCKOpocTh noJieta (cM. § 20). B 3aBucumoctH
oT (opMbl npoduag 3TO MOXKeT ObITb W IOJ KPHIJIOM, a Tak-
XKe B ADYTHUX MecTax, HanpuMep y COeJMHEHUS Xphblaa C
‘proseasikeM, y QoHaps KabuHBl W T. A. TakuMm 00pasoM,
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MeCTHHEe CKODOCTH JBMIKEHHS BO3JlyXa, B ocoleH-
HOCTM HajJ KpbLIOM, MPEBHINAIOT CKOPOCTh moJera. ITosto-
MY, KOTZa CKOpPOCTb MoJIeTa elle TOJbKO npubanxaercd K
CKOPOCTH 38BYKa, MeCTHasi CKOPOCTb B HEKOTOPHX
TOYKAX KpHJIa yixKe I[peBhilllaeT CKOPOCTh 3BYyKa. B 3oHax
3THX MECTHBIX 3BYKOBBIX CKOPOCTeH BO3HMKAIOT MECTHH e
CKauKH OdaBJeHus ¥ YIJIOTHEHHs BO3JyXa, U OT MaJeH-
IUX HePOBHOCTEl HAYUHAIOT OTXOAHTb <«MECTHbIe» KOHHUYe-
CKHe BOJIHHL.

MecTuble ckauku HaBJEHAS CHJAbHO U3MEHSIOT KapTHHY
pacrnpeziesleHHuss HaBJeHUS 110 KPLLIY M SIBASIOTCH IIPHUUHON
BO3HUKHOBEHHs] BOJIHOBOrO CONPOTHBJIEHHS, H3-32 KOTOPOTO
3HAUUTEJNbHO Bo3pacTeT Kod(dduuueHT s060BOTO CONPOTUB-
JIeHusl, a CJIeN0BaTeJNbHO, U JOGOBOE COIPOTHUBJIEHHE CaMO-
Jgera. OJHOBpEMEHHO C 3THM Pe3K0 YMeHbIIaeTCss MeCTHBI
KO3 (pHIHEHT NOABEMHOH CUJbL. A3poguHaMHuecKui (GOKYC
KpblJla CYLIEeCTBEHHO CMellaeTcsi Hasaj, YTO H3MeHseT yc-
TOHYHBOCTL M YNpPaB/AsSEMOCTb caMmoJjieta. ¥ Kpblla Hauu-
HaeTCsd, Kax roBopsiT, BOJHOBOH KPHU3HUC.

Kputnyeckoe uncao M. CkopocTh NoseTa, NPH KOTOPOH
roe-nu60 Ha Kpblle NOJyyaloTCsl MeCTHble CKOPOCTH, pas-
Hble 3BYKOBOH, H HaUHHaeTCs] BOJHOBOM KpH3HC, HasblBaeTcs
kputuuecko#n ckopoctbio (V,,), a coorsercr-
Bywllee ed uucao M —KpHUTHUECKMM YHCJAOM M.
CaenoBaTesbHO,

VI( HT
Mkpm: : .

CKkopocTh 3ByKa a B Tpomnocdepe ¢ yBeJuueHHEM BHLICO-
TH, KaKk HaM HM3BeCTHO, yMeHbluaercs. I[losTomMy B Tpomo-
chepe mnpu OOHOH u TOH e CKOpPOCTH moJera V uucio
Micpur GYIET C BHICOTOH yBEJHUHBATHCH, T. €. GyJeT YBEJIUUHU-
BaThCsl BJHSIHHE CKMMAeMOCTH BO3[yXa Ha a3pPOAUHAMHKY
camosieta. OTcioga cJaegyeT, UTO, HANpPUMeEp, HA BBHICOTE
8000 » BOJIHOBO¥ KpPH3MC HACTYNUT paHblie, T. €. HA MeHb-
1ieil CKOpPOCTH I0J1eTa, YeM Y 3eMJIH.

B crparocdepe, Tam, roe Temmepatypa TOCTOSHHaf,
CKOPOCTh 3BYyKa He MeHsiercsl. [TIo3TOMy TaM ¢ yBe/lnHueHHEM
BBICOTHl M IIPH COXPaHEHHH CKOPOCTH moJsera yuciao M Oy-
JeT TaKXKe IOCTOSTHHBIM, BJIHSIHHE CKUMaeMOCTH Ha a’po-
IMHAMUKY caMoJieTa He GynerT H3MeHATbCS.



FrJTABA XVI

A3POAHWHAMHYECKHE XAPAKTEPHCTHKH
U ®OPMbl CKOPOCTHBIX (PEAKTHBHDIX)
CAMOJIETOB

§ 130. PACIPEJEJIEHHE JABJIEHHS MO NPOPHJIIIO KPbUIA
NPH 3AKPUTHYECKHX YHCJIAX M NOJIETA

IIpoduau KpblibeB CKODOCTHHIX PEAKTHBHHIX CaMOJIeTOB
HMEIOT MaJIyI0 OTHOCHTEJNbHYIO TOJIIIMHY M MAaJylo Hau Ja-
e HYJEBYI0O OTHOCHTEJNbHYI0 KPUBH3HY (CHMMeTpHuHLIE
npo¢uau). Ilpu ob6Tekanun Takoro Kphblia nod odeHb Ma-
JLIM TIOJIOXKHTEJbHLIM YIJIOM aTakH NOHMKEHHOe HaBjeHue
(paspexenre BO3yXa) MOJMydYaeTcsi He TONBKO HajA KpPbLIOM,
HO H moj KphiaoM. PasHocth naBaenuii, Heo6xoguMas AJist
BO3HHKHOBEHHS NMOABEMHOH CHJIBI, UMeeTCs, TaK KaK Aa.Jjle-
HMe NOJA KDPLUIOM IOHHXKEHO MeHble, UeM Had KDbLJIOM.

YunTHIBasi 3TO, TOCMOTPHM, KaK pacnpejensieTcsi AasJe-
HHE [0 NMPOQHJI0 NPH OJHOM H TOM Ke MaJjoM yrae ara-
KM, HO IpH PAasHEIX CKOPOCTSX, T. €. IPH DPasHbIX YHCHAX
M mnoasera.

Ha puc. 178,a u 178,6 noxkasaHo pacnpefesieHHe JaBJe-
HHSl NPH MaJbiX AOKPHTHYECKHX uncJaax M, nmpubJIu3HTeNb-
Ho npu M~0,4 u M~0,6. Mpl BHAUM, YTO BO BTOPOM CJIYy-
yae paspexeHue Haj KpblioM OoJblie, 4eM B HepBOM, NPH-
YeM MOoJ KPLLIOM KapTHHA I10Ka He H3MeHd.1ach. Takum 006-
pasoM, ‘IpH AOKPHTHYECKHX 4HcaaX M c yBesHueHHeM YHC-
Ja M paspexenue Han npodu/eM yBeJIHUHBAETCSH, YTO MNPH-
BOJHT K HEKOTOPOMY pOCTy NOXbeMHOH CHJIb. BosMoxHo
TaKKe HEKOTOpOe cMellleHHe LEHTpa JaBJeHuss M0 Hanpas-
JIEHHIO K NlepefHedl KPOMKe Kpblia.

Ilpu pmaabHefimieM yBeJMYEHHH CKOPOCTH IOJeTa, a
HMEHHO: mocyie M ypu: (pHC. 178,86 u 178,2), HauuHaeT H3-
MEHATbCA YyXKe CaM XapakTep paclnpeleseHus AaBjeHHs IO
npoguiio. Ha BepxHeii MOBEPXHOCTH Kpblia paspexeHue B
nepefHeli 4acTH npoduyas yMmeHbllaercs, a’'Ha 3ajHeH 4acTH
CHJbHO BO3pacTaer. JTO NPOHCXOAUT NMOTOMY, YTO BIEpPeaH
CKauka [aB/eHHS (HMXXHHE PHUCYHKH) CKOPOCTb IOTOKa
CTAHOBUTCS y2Ke CBEPX3BYKOBOH W IO3TOMY JAaBJeHHe ma-
HaerT. Ha HuxHell NOBepXHOCTM Kphla 30Ha paspexxeHus
TOXKe BHayaJjle He3HAYMTEJNbHO YBEJHUHUBAETCS.

Ilocsie TOro Kax noj KpuLIOM BO3HHUKAET CKAauOK, BHH3Y
pesko Bospacraer paspexkenue. [Ipu nanabHefilieM yBesuue-
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Puc. 178. Pacnpenenenue narjeHus Mo NpodHII0 KphJIAa MpH
MajioM yrie aTakh MpH PasHBIX YHcaax M — NOKPHTHUECKHX H
32KPHUTHUCCKHUX

i
HHHH

HHH yHcaa M o6a ckauka (a cleqoBaTeNbHO, H 30HH 00Jb-
IIAX paspexeHufl) cMmematorcs Hasal. Cuoenyer, oIHaxo,
OTMETHTh, YTO BEPXHHII CKaYOK B CBOEM J[BUXKEHHH Hasaj
OTCTaeT OT HHIKHEro.

§ 131. UKBMEHEHHUE A3POAMHAMHYECKHUX
KO39®UILUEHTOB U KAYECTBA KPBbNIA B 3ABUCHMOCTH
OT YHCIIA M

Brusuue cxxumaeMocTu BO3AyXa Ha a’poAMHAMHUECKHE
CHJIBl YUHTHIBAETCSI a3POAMHAMHYECKHUMH Kod(duuueHTamy,
M3BeCTHBIE Xe HaM (GopMynabl LJsi ompeneseHHs aspooHHA-
MHUECKHX CHJ OoCTaioTcsi Oe3 u3MeHeHus. CJenoBaTeNbHO,
K03 pHUHEHTHl NMOJBEeMHON CUJBl ¥ JOGOBOTO CONPOTHBJIE-
HHfl KpBLIa, KOTOpble IPH MaJblX CKOPOCTSIX MHOJIeTa 3aBH-
CAT, KaK HAM HM3BECTHO, OT YI/1a aTakH, GOPMB KpH.IA H
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T COCTOAHUA ero Io-
BEPXHOCTH, NPH 60JIb-
IIMX CKOPOCTSIX 3aBH-
w CAT emle OT uucaa M.
Ha puc. 179 na-
2 / HHl [OJd CpaBHeHUud
/ MOJISIPLl  KpHLJIa TIpH
/ HEKOTOPOM MaJjioM J0-
=0 KPUTHUECKOM  YHCJe
/ A M=0,29 y saxpuTHue-
ckoM yucae M = 0,84.
ITocne BoO3HHKHO-
BEHUS BOJIHOBOT'O KPH-
3uca  Ko03hodUIHEeHT
¥ 07 4B 0 4 NOXbEMHON CHJIbI BHA-
yajle [HeCKOJIbKO pa-

Puc. 179. Tpumepuntii Bup noaspu  creT. Ho sTor pocT
KpHJIa MpH HEKOTOPOM [JOKpHTHUE- n.p‘e«K-pama‘eTcﬂ nocJie
CKOM H HEKOTOpOM 3aKpHTHYECKOM NOSIBJICHUS KpH3Plca

uneax M non npocdunem. Ha-
yHHaeTcs najgeHue Koapdunuenra ¢y (puc. 180).

OpnHako, KOrga HHXHHH CKauoK JOCTUraeT 3afHeill KPOM-
KM, K03(GHUHEHT ¢, BHOBb HauHHaeT paCTH MO TexX TOp,
NOKa M BepXHUH CKauoOK He nofimeT mo 3amHed KPOMKH Ipo-
¢unda. Ilocne storo pocr uucma M (M>1) npusomur K
nanennio xkosphuuuenrta ¢, (puc. 181).

Koadduunenr so6osoro conpotusienus nociae Mypur Ha-
YHHaeT CHJIBHO PacTH M AOCTHraeT MaKCHMaJbHOM BeJuuH-
HBl npuMepHo npu M =1 (ecau paccmMaTpHBaTb mNpsiMOe
KPBHJIO HJM TOJMBKO NpoGduIb KpblIa), a NMpH AajbHefilieMm
yBeJuueHuu uucia M y6wuiBaer (puc. 180 u 181). Uem 3T0
ob6BbsICHsIETCS?

B § 127 6ni10 HamucaHo, YTO €CJOM CKOPOCThb Tesa JO-
CTHTaeT CKOPOCTH 3BYKa, TO Nepel TeJoM obpasyeTcs mJo-
CKasg BOJIHA, NEepIeHIUKYyJaspHas HanpaBJ/eHHI0 JBHXKEHHS,
T. €. IO NPSAMBIM YIVIOM K NOTOKY, NPSIMOH CKauoK,
KaK rOBOPSIT a3pOAHHAMHKH.

Taxum o6pasom, Korga caMoJieT JOCTUTaeT CKOPOCTH 3BY-
Ka, TO mepel HUM ob6pa3yeTcs Takasl IJOCKasi BoJHA yIJIOT-
HEHHOTO BO3JyXa, KOTOPYIO CaMOJIeT Kak Obl TOJIKaeT BIIe-
penu ce6s.

Ecan e CKOpPOCTb moJsieTa NPEBBICHT CKOPOCTb 3BYKa,
TO TEnephb yxkKe He BIepeldH TeJa, a no3agu Hero obpasyer-
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CS KOHMYeCKasi BOMHA—KOCO# ckauyok. B aTom ciyuae
CKauyoK JAaBJIeHHsl, IJIOTHOCTH M TeMIlepaTyphl BO3AyXa IO-
Jyudaercsd He CTOJIb Pe3KMM, KaK NpPH NPSIMOM CKauke, H
BOJIHOBOE COTMpPOTHUBJEHHe OyIeT MeHbIue.

"CkasaHHoe HJLIOCTpHpYyeT puc. 182, Ha KoTOpoM 3apH-
coBaHa cepus (POTOCHMMKOB IOJIeTa NYJH [PH PasJUUHBIX
ycaax M. Mel BHOMM HauyaJo BOJIHOBOTO KpH3HCa IpHU
M =0,900 — Bo3HHKJM OBa NPSAMBIX CKauKa; 3TO NOKa3bIBa-
€T, UTO Ha INOBEPXHOCTH NYJH TMOSIBUNACh MeCTHast CKOPOCTb
BO3/yxXa, paBHasi CKOPOCTH 3ByKa. Ilpu nanbHefiliem yse-
JUYeHHH uuciaa M MeCTHBle CKAaUuKHM CTAHOBATCA Bce OoJiee
KOCBIMH, T. €. MECTHble CKOPOCTH BO3AyXa CTald yxe 60Jb-
e ckopoctd 3Byka. Hakonen npu M =1,015 Mb BHIMM
NPAMONA CKaYOK BNEPeNd MNYJIH, T. €. YOAPHY NAOCKYIO

&) z |
T T
a4 204
a=2° , a=2°
493 aq03)
A /
a4z w2 v.
q1 q01
0 32 3% 45 48 10 M 0 92 4% 45 48 10 M

Puc. 180. IpuMepunit BHI H3MEHEHHS a3pOAMHAMHUECKHX KO3(-
(MUHEHTOB KDHJIAa B 3aBHCHMOCTH OT uHcia M npH 103BYKOBHIX

CKOPOCTAX
& bz
a5 I a0s, A -
a=2° X a=2
94 404 \
25— 203 ]
1z N vy
NN ___/
q7 907
/ 7 2 g M 0 7 2 g M

Puc. 181. IlpnmepHslft BHj M3MEHEHHs! a3poAMHaMHUye-
CKMX KO3((HIHEHTOB KPhlia B 3aBHCHMOCTH OT YHGIA
M npn CBepX3BYKOBHEIX CKODOCTAX



M40 M-wé M=0590 M=1,005|
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M=1042 M=1099 M=1351 M=1479

Puc. 182. 3apucosku cepuu ¢OTOCHHMKOB TMoJeTa NyJH Opu
pasaMYHHX uHcaax M

80/KY, KOTOpas c yBeluueHueM uuciaa M mpubamxaercs K
nyje, «CafuTCS» Ha HOCOK, H3ruGaercs, npespamlasch B
KOHUYECKYIO BOJIHY, YroJ pacrtBopa KoTopolk Bce GoJee
yMeHbIIaeTCsl MO Mepe pocTa CKOPOCTH MoJeTa MyJH.
H3menenuss ko3ppHUHEHTOB €, H C, KPblJA IPOUCXOAAT
NPH MeHbUINX gucyaax M ¢ yBenuueHueM yria arakd. [1pnun-
Ha 3TOro 3aKJ/JIOYaeTCs B TOM, YTO C YBeJHUYeHHeM yIJya ara-
KU HaJ BepxHell NMOBEPXHOCTbIO Kpbla pa3pexeHHe BO3AY-
Xa yBeJIHUHUBAETCH, a4 3TO BhI3bBIBAET 6oaee panHee Hacrymnie-
HAe BOJIHOBOTO KpHM3HCa, T. €. MPH MeHblleM uucie M.

§ 132. NOJAPA PEAKTHBHOIO CAMOJIETA,
Ero NOJAbEMHAS CHJIA H JIOBOBOE
CONPOTHBJIEHHE

Jlns ompefesieHnss nmoAbLeMHOR CHABI M JIOGOBOrO CONpO-
THBJIEHHS CaMoJlera MBI NOJb30Ba/JHCh €ro mnoJsipor. Uro
Xe TMpeacTaB/sieT cofofi mossipa peakTHBHOTO camoJera?

B npenniaymem naparpacde Mb BHAENH, YTO BCJEACTBHE
BJAUSIHUA CXHMMAeMOCTH BO3[1yXa Ha a3pOJMHAMHUECKHe CH-
JIBl TIOJISIPA KpblJIa PEaKTHBHOTO camoJieTa MoJydaercss pas-
HO npu pasauuHbiX uucaax M monera. EcrectBenso, uto H
nossgpa camoJsiera, OTJIHYAIONMasgcs OT MOJAPHl KPhLIA TOJb-
KO TeéM, 4YTO Ha Hell YyuTeH emie Ko3dguuueHT BpeqHOro co-
TPOTHBJEHUA (HeHecylIMX vyacTefi camoJera), OyZzeT Ha
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GoMbIIMX CKOPOCTAX TOJeTa g,
USMEHATHCA TPH YBeJHUEHHH /2 |
aucia M nonera, M=1,
Takum o6pasom, nss onpe- 72 ~
JeNeHHs TIONbeMHON CHJIB M L~
JOGOBOTO CONMpPOTHBJIEHHSI DPe€- g4 / =0,70—
aKTHBHOT'O camoJieTa Heo6Xo-
IMMO HMeTb He OIHY NOJADY, sl M=020___
a CeMefCTBO MOJsIp — AJS TeX M=046
gucesl M, npu KOTODHIX naH-

oY 4 /r
HBIff caMoJieT JeTaer. / /
Ha puc. 183 npana nmoaspa / £
PEaKTUBHOTO caMoJjieTa IJid
pasubix unces M nonera. Pac- |
CMOTPHM ee. K ocy 008 012 0 ¢
TlepBoe, uno 6Gpocaercs B

/s

Puc. 183. INpuMepuu#t Bug HsMe-

rrasa, — 35TO  YMEHbUIEHHE ..o NoJIAPH  PEaKTHBHOTO Ca-
K03 bHLHEHTA TOTBEMHON CH- Monera B 3aBHCHMOCTH OT WHC-
JB Cyyaxe C POCTOM uucya M. Aa M

OpnHako Ha NpPAakTHKE 3TO He
BJieyeT 3a Co0Oi HenmpuSTHOCTEH, TaK Kak Ha GOJBLUIMX CKO-
POCTSX peaKkTHBHble CaMOJIETH JIeTaloT TPH OueHb MaJIbiX
3HayeHHsIX Ko3hdHuKeHTa Cy .

Bropoe, uTo MBI TOXKe cpasy 3aMeuaeM, —3TO YBeJHue-
Hue KoadbhHuHeHTa J060BOr0 CONMPOTHBJEHHS NPH MOCTOSIH-
HOM C v H, C/IeOBaTe/JIbHO, YMEeHbIIeHHe a3pPOTHHAMHUYECKO-
ro KayecTsa caMoJsiera ¢ yBesuueHueMm uucaa M. Ouvensb xa-
pakrepHofi BesuuuHON ABAseTcs K03bDHUHEHT C,o, KOTHA
ko3 duurent noabeMHoRt CHABl Cy =0. MoXHO cpasy BH-
netb, uto npu M =030 &kosdbduuuenr c,, =0,02, a npu
M =0,86 koadpduuuenr ¢,y =0,07, 1. €. yKe B Tpu C mo-
JIOBUHON pasa GoJiblie.

Ho npu ¢y=0 camoser, KaK MSBECTHO, MOXKET TOJILKO
OTBECHO NMHKHPOBaTh. ['OpU30OHTANbHBIA e IOJET OcyUlecT-
BJISIETCA NIPH MaJIbIX INOJIOXKHUTENIbHBIX 3HauyeHUsX Koaddu-
UHMEHTA Cy, NPH KOTOPBIX K03(dHUUEeHT 1060BOrO COMPO-
THBJeHus ¢, npu M =0,86, kak Bunum, B 4—5 pas Gosblue,
yeM npu M =0,30.

Takum o6pasoM, J060BOe CONPOTHBIEHHE CaMoJieTa NpH
3aKPUTHUECKHX uyHcMaxX M Bospacraer (BCJAENCTBHe MOSIB-
JIEHHSI BOJIHOBOTO CONPOTHBJIEHHS) B HECKOJIBKO pas 1o
CPaBHEHHIO C JOKPHTHYECKHMH yHCJIaMH M mosera.
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§ 133. ADPOAUHAMHUYECKHE ®OPMbl CKOPOCTHbBIX
PEAKTHBHBIX CAMOJIETOB. CAMOJIET Murl-15 6uc

IMpn 3akputHueckux uucnax M mosera sno6oBoe conpo-
THBJIeide CaMoJieTa, KaK MBI BHIEJNH, pe3KOo BO3pacraer.
Ilna npeomonenus ero TpeGyercs Godplias Tsra. dto 06-
CTOSITENIBCTBO OBIJIO MPensiTCTBHEM Ha NMYTH JOCTHXKEHHS
3BYKOBBIX CKOPOCTeH, Tax Kaxk AJds BHHTOBHIX CaMOJIETOB
npeofoJieTh «3BYKOBO#H Gapbep» Oblio HeBodMoxkHo. C mo-
sIBJleHHeM PeaKTHBHBIX ABurartesedl mpobiema 6oJablIoH Ts-
ru GblIa paspellieHa, HO 3TOro Gblio HexocratouHo. TpeGo-
BaJIOCh H3MEHHTb a3pOAMHaMHUecKYio GopMy CaMoOJeTOB.

BostHOBO# Kpu3uUC BO3HHUKAET, KaK MBI BHAENH, BCIAEACT-
BHe TOTO, 4TO MO JOCTUIKEHHH CaMOJIeTOM HEKOTOpOH CKo-
pPOCTH Ha ero Kpulje HJIM B APYTHX MecrTax MOABJASIOTCA
CBSpX3BYKOBLIE TeUeHHS] BO3[yXa, a BCJeACTBHE 3TOro — H
CKAayKH JaBJEHHS, M YIUIOTHEHHUs BO3Ayxa. YCTPaHHTb 3TO
SIBJIEHHE, OYEeBHJHO, HEBO3MOXKHO, HO TpeboBa/joCh claenaTh
X0Td OBl Tak, 4TOGbl BOJIHOBOH KPH3HC HACTYNaJ KaK MOXK-
Ho mosxke (npu 66Jbmux uMcaax M) um pocT KoahdHUHEH-
Ta JJ06OBOTrO CONMPOTHUBJIEHUS Obli Obl MeHee CHJIbHBIM.

AsponMHAMHKH IIJM HMeHHo 3TuM nyreM. Ha ocHose
ONBLITOB B a3pOJHHAMHYeCKMX Tpy6ax M JIETHHIX HCIBITA-
HUfl caMOJIETOB COBETCKHE YUeHble M HHXKEHephl CO3Xa/H
HOBble a3pofuHaMHueckHe (GOPMHI caMoJsieTa, B 0COGEHHO-
CTH ero Kpblia, HauboJiee BHITOAHBIE AJs IoJeTa Ha 60Jb-
mux cxopocrax. OCHOBHAs 3ajaya COCTOSIa B TOM, UTOOBI
YMEHBIIHTL BOJHOBOE CONPOTHBJEHHE U YJAYULINTH YCTOHUH-
BOCTh §1 YNpPaBJ/sieMOCTb CKOPOCTHOTO CaMoJeTa.

Jlasi oOBIYHBIX BHHTOBBIX CaMOJIETOB NMPHUMEHSIOTCS J0-
BOJIBHO TOJICTble MPO(UIM KPBIIbEB CO 3HAUMTENbHOH KpH-
Bu3HOH. Ho ueM GoJbille OTHOCHTENbHAsT TOJIIMHA M KPH-
BH3Ha Kpblla, TeM GoJbllle YBeJHUYUBAETCS MeECTHAas CKO-
pocTh BO3AyXa HajJ HauboJjee BBINYKJIOH 4YacCTblo NOBEpX-
HoCTH Kpblia. CjeoBaTeJbHO, TEeM paHblle IOJYYaloTCs
MeCTHBIE 3BYKOBble CKOPOCTH Ha Kpbljle W BO3HUKAET BOJ-
HOBO# kpusuc (npu MeHblieM uucae M). Tlostomy mas
CKODPOCTHBIX C€aMOJIETOB TakKue NPOodUIH KPbLIbeB HENpH-
TOIHBI, a HYXKHbl TOHKHE NMpPOodHIH C OUEHb MaJOH H Haxke
HyJeBofl KpuBU3HOH (CHMMeTpPHUHBIE). ¥ BHMHTOBHIX CaMo-
JIeTOB CHMMETPUYHble NPOGHIM IPUMEHSIOTCS TONbKO AJS
onepeHus, OJd KpPbLIbEB Xe OHH MaJIONPUTONHbI, TaK Kak
passMBaeMag TaKMM KDBLIOM NOAbEMHAsA CHJIAa HaA MaJblX
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VIJIaX aTaky HeJOCTaTOYHa [AJS TOPH30HTAJbHOTO IOJIeTa
(cmemyer moMHuTb, uTO BCce camoJerbl, pnaxe [lo-2, npu
MakcuMaJbHOH M O6/M3KoM K Hell CKOpPOCTAX JeTaloT Ha Ma-
JbIX yraax araku). Ho ecsm cxopocTh caMoJieTa OueHb
6osblIasi, TO KPBUIO CHMMETpHUYHOro mpodu/ast ¥ Ha MaJjoM
yrie aTakd pa3BHBaeT Y¥XKe BIOJIHE MOCTATOUYHYIO IOXbeM-
HYIO CHJY.

Bropo#t xapakrepHo#l 0COGEHHOCTBIO CKODOCTHBIX MpO-
¢usefl KpoIbeB SBJASETCS PACHoJIOKeHHe MaKCHMaJbHOM
TOJILUHBL PO U/ He B nepefHeidl ero 4acTH (Kax Y KpbLIb-

Eﬁm% Em % Zopisr 3
—— —_—

Hawbomsuas Haubonsunn
50%z0pl o 0% zapin ~ ,TTEHE
——— ———
a 4

Puc. 184. ITpuMepunie ¢opMH mnpoduiefi KpHUbEB

CKOPOCTHRIX CaMOJIETOB: @ — IJI  OKOJIO3BYKOBHIX

ckopocTelf; 6 — A9 CBEDPX3BYKQBHX CKOpOCTef
nojera

€B BHHTOBHIX CaMoJIeTOB), a GJiHKe K cepeluHe XOpHbl, TOU-
Hee, Ha 35—50% mnuHHI XOpAR OT HocKa npoduas
(puc. 184,a), y cBEpX3BYKOBLIX K€ CaMoJIeTOB — Jaxe Ha
60% nmaunn xopnw (puc. 184,6). Takue nmpoduau, BO-mep-
BBIX, UMEIOT MeHbWHUH K03)dHULUHEeHT NPOdUIBHOTO CONpO-
THBJIEHHSI; OGDBICHSAETCS 3TO TEM, uTO NMPpH O0OTEKaHWM TaKO-
ro npodu/s nepexom B NOTPAHMYHOM CJI0€ JIaMHHApPHOTO
TeueHHs1 BO3AyXa B TypOYJIEHTHOe NPOUCXOMUT IN0O3¥Ke, UueM
y oOblunbix npodusedt (momo6GHble NPOGHIM U HA3LIBAIOT
JaMHHH3UPOBaHHBMH). Bo-Bropex, Takne mnpodu-
JY HUMeEIOT M MeHbIUH Ko3(DbHUHEHT BOIHOBOIO CONPOTHB-
JIeHHs, TaK Kak cMellleHHe HauOoJbluell TOMLHHBI TPOQHIA
Hasajg yMeHbLIAaeT 30HY pa3peXeHMs1 HaJ 3aJHell 4acTbiO
KphiJia.

Yr106bl OTOABHHYTL BOJHOBOMH KpH3HC (YBeNHUHTh Mypur)
H YMeHbIIUTb BOJIHOBOE COMPOTHBJEHHE, BHIOUPAIOT HE TOJb-
KO COOTBETCTBYIOLIHH BHITOAHBIA MPodHAb Kpbla, HO H Hau-
Gosiee BHITOAHYIO (POPMY Kpblia B MJIaHE M BHITOJHOE YIJIH-
HeHue Kpblia. C 3Tofi TOUKH 3peHHs IIHPOKOEe NpPHUMeHEeHHe
MOJNYUHJIHM CTPENOBHIHBIE KPBUIbS M KPblAbg MAaJbIX yIIH-
HeHHuH.

Isst caMosieToB OKOJIO3BYKOBBIX CKOpPOCTEH HpPHUMEHSIOT
KpblIbSl C NPSIMO# CTPETOBHAHOCTBIO (KOHLBI KpBLIbEB OT-
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BelleHbl Hasan), [MpHIeM
yros CTPeJOBHIHOCTH H0-
cruraer 40° a ans camone-
TOB CBEpPX3BYKOBBIX CKOpO-
creit — 1o 60°.

BHITOIHOCTb CTPE/IOBHI-
HOTrO Kpblia MOXKHO 00bfiC-
HHUTH CJCAYIOIIHM 00pasoM
(puc. 185).

PasngoxuM CKOpOCTb N9O-
Toka, Haberaioulero Ha
KpBLIO, HA [(Be COCTaBJAI0-
[I[He: TNapaJiejbHO JIHHUA
doxycoB (T. e. JUHHUH, NPO-

Puc. 185. Brrogsocth cTpeso- xoﬂﬂme”, uepes  okycu

BHAHOTO Kpeia npu Gompmmx NPOGHIEH) H nepreHIuKy-

cKOpocTAX mojiera (cxema camo- JspHo efl. [lepsass u3 Hux

nera Mul-15 6uc — BuA cBepXy)  pouyty He BAUSIET Ha pac-

npeneseHHe OaBJAEHUH N0

npodusio kpoina. Pacnps-

IejeHue naBJeHH no npodHUII0 Kpblja OnpelessseTcs TOJb:

KO BTOPOH cocraBasiomeli ckopoctu (V,). CiuenosaresbHo,

Ha CTPE&JIOBHIHOM Kpblje BOJHOBOH KPHU3HUC MOXKET BO3HHK-

HYThb TOJILKO TOrAa, Korga cocrasadomas Vs ckopoctd

noJeTa LOCTUrHeT 3HaueHUs Vipur, T. €. M033Ke, UeM Ha Nps-
MOM KpBlJe.

Takum o6pasoM, 3¢heKT CTPesTOBHAHOCTH Kpblia COCTO-
HT B TOM, YTO HayaJjo BOJIHOBOrO KpH3HCa 3aTsTHBaeTcH,
otonBuraercss Ha GOJblMe yuciaa M u, Kpome TOro, BOJ-
HOBOe CONMPOTHBJIEHHE MOJYydaeTcss MeHblIe, yeM B CJayyae
IPSIMOTO Kpblia.

Mesnblilee BOJIHOBOE COMPOTUBJAEHHE OODBACHIETCS TEM,
4yTO BO3HHKINAs yIapHasi BoJHa Bcerna Gymer kocoit. Cie-
J0BaTeJbHO, yeM 6oJibllle CTPENOBUIHOCTDL, TeM Oyner 6oJee
KOCOW ynapHas BOJIHA M TeM MeHblile GyIeT CONpOTHBJEHHE.
Onnako 15 DaHHOM CKOPOCTH floJleTa YroJ CTPesOBU/HO-
CTH He HNOJIKeH ObiTh GoJbllle, ueM 3TO HeoOXOAMMO, Tak
Kak Hapsay ¢ yMeHblleHHeM Ko3(duuHueHTa J060BOro co-
TIPOTUBJIEHUs] CTPEJOBUAHOCTb KPblJa yMEHbLIAeT M K03(-
(OHUHEHT NMOABEMHON CHJIBL.

XapakTepHo#t OCOGEHHOCTBK) a’pONHHAMHUECKHX (OpPM
pPeakTHBHBIX CaMOJIETOB SIBJISIETCS MpHMeHeHHe 06GpaTHOro
nonepeuHoro V kpeuibeB (puc. 186). 1o nemaercss, Kak
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Ml YBUIHM, ¢ LieJbl0 yJyUlleHHs MOnepeuHoil yrpasJse-
MOCTH CaMOJieTa.

Onepenre peakTHBHBIX CaMOJIETOB OGBIYHO HMeeT TOXKe
¢rpesoBuIHYI0 GOpPMY, IpHUEM YTOJ CTPEJOBHAHOCTH OIle-
penus menaercs GOJIbllle, 4eM YTOJ CTPEJOBHAHOCTH KpbLIA.
Ileab 3Toro — OTTAHYTH BO3HHKHOBEHHE BOJHOBOTO KPH3H-
ca Ha ONepeHHH HAaCTOJIbKO, UTOOB OH BO3HHKaJ IO3XKe,
UeM Ha KpblIe, U TeM CaMbIM YJIYUIIHTL paGoTy OmepeHHus
(moxpoGhee 06 5ToM B Iv1aBe 06 YCTOHUMBOCTH H ynpasJsie-
MOCTH).

C 3T0it XKe LeJbI0 ONepeHHe OGLIYHO pacnonaraxo-r BhI-
IIe — Tak, 4To0bl OHO 0Ka3aJI0Ch BHE CIYTHOMH, 3aTOPMOKEH-
HOH W CHJILHO 3aBHXDEHHOH CTPyH OT Kpelia. Kpome Toro,
BaXXHO YIaMHTb oNnepeHHe OT CTPYH Ta30B, BHIXOASALINX M3
PeaxKTUBHOTO [ABUraTelsl.

Boablioe 3nauenne uMmeer, pasymeercs, H ¢opMa q)lose-
JXKa PeakTHBHOro camoJjera. C IeJbl0 YMeHbIUeHHss BOJI-
HOBOTO CONPOTHBJEHUS (io3eqsKy NpHIaioT ¢opMy Tesa
BpalleHHsl ¢ PaCcloJIOXKeHHeM HauOoJbLUIero IONepeyHoTo
CeueHHs1 IPUMepHO nocpexuHe (puc. 186).

Jlns yMeHblueHHst J1060BOTO COIPOTHUBJIEHHS Ha HEKOTO-
PBIX caMoJieTaX IPHMEHSIOT «IPaBHJIO TJIOLWafed»: ILIO-
aab MOMEPEYHOTo ceueHus (GiosensiKa YMEHbIIAIOT Ha TJIO-
Ilajb NONMEepeuHLIX CeueHHH TeX yacTedf, KOTOpPhle KpenaTcs
K HeMy (KphlJIo, OollepeHHe H T. I.).

Haxkonen AJs CKOPOCTHBIX CaMOJIeTOB HMeeT 0COGeHHO

r bud cseozy
K
— Q
3%
S
1
== :
3
§ 3
| S
y
ks
Avpo.
0y 10 Ot
/%: S——7 A
Za__ | 4799 ——
an=3°34 dm koca camonema
Bud cooky

Puc. 186. Cxema camosera Mul-15 Guc — BHA cmepenu H CGOKy;
NoJIOXKeHNe CpefHeidl aspOAHHAMHYECKOR XOpAH
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Puc. 187. Camoner Mul-15 Guc; Ha BepxHeif moBepx-
HOCTH Kpbl1a  BHAHBl  a3pOJHHaMHUyecKHe  TIpeGHH
(meperoponky)

BaXkKHOoe 3HaueHHe NpaBHJIbHOE CONPsKeHHe Kphlia ¢ Grose-
JAXKeM, TaK Kak NpPH HEeyJauHOH uX KOMOHHALUH BOJHOBOH
KPHU3HMC Yy CaMoJieTa MOXeT BO3HHUKHYTh paHbllle, UeM y H30-
JINPOBAHHOTO KpbLIa.

Camoser Mul-15 6uc. PeakruBHplii  ucTpeGUTEND
Murl-15 6uc (puc. 187) koncrpykuuu A. M. MuxosiHa
u M. U. I'ypesnua cuaGxeH nsurateneM BK-1, cMonTHpO-
BaHHEIM B XBOCTOBO} uactu ¢ro3zenska. Boagyx mnas nBura-
TeJIsi OCTyIMaeT yepes BO3AYyX03a60pHUK, paClONOXKEHHBIH B
HOCOBO# uacTtu Qrosensxa u pasfensouiuiics najee Ha gBa
KaHaJia, KoTopble 06XousT KabuHy Jeruuka. KabuHa —rep-
MeTHUecKasi, ¢ KaTanyJbTHPyeMbIM cuaenbeM. CamoJseT uMe-
€T BO3yIUHble TOPMO3HBIE UIUTKH, KOTOPbIE PaCMOJ0KeHEl Ha
3apHelt yactu ¢rozensizka. JleTunxk MOXKeT OTKJIOHATb LIUT-
KH TIPOTUB IIOTOKA C TIOMOIIbIO THAPABJIMYECKOH CHUCTEMBI
camoJiera.

Kpeolio — cTpenioBugHoe, HaOpaHO U3 TOHKUX npoduJed,
npuueM npogHu/IM KOHLEBBIX CeueHUH Kpblia SBJSAOTCS 60-
Jlee HeCYLIMMH, YeM KOpHeBble. DTO ClesaHo C lienabio obec-
NeYuTh CaMoJeTy JYYLIYIO ITONEPeYHYI0 H IMyTeBYIO YCTOH-
YUBOCTb U YIPaBJAgeMOCTb B IoJieTe Ha GOJBLIMX yriax
araxku, Tak Kak OoJsiee HecyllHe KOHIleBhle npoduau 3a-
JIePXKHUBAIOT CPbIB MOTOKA HA KOHIle Kpbljia.

C Tolt Ke LeJsbIO- yNyyLIeHUss TIONEePEeUHOil YCTORYHBOCTE
M YIPaBJseMOCTH KPBIIO HMEeT Ha BepXHell IIOBEPXHOCTE
yeThlpe a3pOAMHAMHUYECKHUX TIrpebHH, HIH, Ipo-
Ile CKasaTh, [IEPErOPOAKH, HaNpaB/eHHBlEe N0 NOTOKY (Ha
paccroanuu 700 u 1700 um ot ¢rosenszka). Hasuauenne
MX — noMellaTb TNEpeTeKaHHI0 NOTPAaHHYHOTO CJIOS BO3AYLI-
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HOT'O 10TOKA MO pasMaxy KpbLia M TAKHM oBpasoM mpepor-
BpaTHTb IpexXJIeBpeMeHHHH CpPHIB I[OTOKA, BeAyLIHH K
yMeHbIIIEHHIO TIObEMHOM CUABl U MOTYILUH NPUBECTH K CBa-
JIUBAHUIO caMoJieTa B HITONOP.

Kpbisio HMeeT 3/1epoHbl ¢ BHYTpPeHHEH a3poaHHaMHUeCKOH
KoMneHcauuefi u ruppoycuauteneM. LIUTKU-3aKpBIKH MO-
IyT ObITb OTKJIOHEHBl B [Ba IIOJIOXKEHHs: B3JeTHOe — Ha
yroa 20° 1 mocamoyHoe — Ha yroJ 55°.

§ 134. BO3NYIUHBIE BHHTBI OJiI CKOPOCTHbIX
CAMOJIETOB

OnHUM H3 NPENSATCTBHH X MOCTHXKEHUIO OOJbIIUX CKO-
pocTefl Ha BUHTOBBLIX caMoJieTax GblIO MajeHue K.I.J. BUHTA
npu Go/bllof ckopocTH moJgera. OgHako HCcieloBaHHUs ITO-
Kasajl{, 4TO NMyTeM yayullleHuss QopM Jomactefi MOXKHO H
Ha GOJIbIIKX CKOPOCTAX COXPAHUTh NpHeMJeMble 3HaYeHHSs
K.ILJ. BHHTA.

Kax Ham u3BecTHO, pe3y/JbTUPYIOLIAsi CKOPOCTb 3JieMeH-
Ta JIONACTH CKJAJALIBAETCS U3 CKOPOCTH II0JIeTa U OKPYXKHOH
CKOpoCTH Bpanlexus BuHTa. OTcloga $ICHO, YTO CKOPOCTb
5JIeMEHTAa JIONACTH 3HAYMTEJNBHO paHblIe, yeM CKOPOCThb IO-
Jeta, NpuOJUBUTCA K CKOPOCTH 3BYKa, a TOTAA BCJEACTBHE
BO3HMKHOBEHHS] BOJIHOBOI'O KPHSHCA MeEHSeTCs KapTHHA pac-
npeleseHust aBAeHUH 110 NpOdHUIIO JOMACTH, YMEHbIIAeTCs
CHJla TATH, TOPMOSSILHE e MOMEHT M Heo6XoguMas JJIst
BpallleHHsl BHHTA MOLLHOCTb BO3PacTraioT, T. €. K.I.J BHHTA
nagaer. TakuM 06pasoM, BJAHSHHe CKHUMAeMOCTH BO3JAyXa
NPH CKOPOCTHOM II0JIETE CKA3bIBAETCS HA BHHTE PaHbIUE, UEM
Ha Kpblie. DTO BAHUSHNE ONPEAE/ISETCH JIONACTHRIM» YHCIOM
M, paBHBIM OTHOWEHHIO pe3yJbTHpyiowed ckopoctH W k
CKODPOCTH 3BYKa Ha JAHHOH BbLICOTE, T. €.

w
M.non= =z

W3 cxasaHHOTO SICHO, YTO JioONacTHoe uMcjo M usmeHser-
Csl BJOJIb JIOMACTH, IIOCKOJIbKY BJIOJb JIOMACTH H3MeHseTcs
BeJINUHHA De3yJbTHPYIOLIEH CKOPOCTH (BCJEACTBHE H3MeEHe-
HHUS OKPYXKHOH CKOPOCTH).

[To aHajoruu c KpBHUIOM Pe3YJbTHPYIOLIYIO CKOPOCTb,
IpH KOTOPO# rie-1u6Go Ha JIONACTH IOSABJSETCS MECTHAs
3BYKOBasi CKOPOCTb, HA3bIBAIOT KPUTHUYECKOH, a COOT-
BETCTBYIOLIEE JIONAacTHOe YHCA0 M — KPUTHUYECKHU M J10-
MacCTHBIM YHCJAOM M.
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Ecan rae-au6o Ha JonacTd pesy/bTHPYOLNAsA CKOPOCTH
M JIONacTHOe YHCI0 M IpeBbICAT MX KPHUTHUECKHE 3HAYEHHS,
TO TaM o6pasyercs 30Ha MeCTHBIX CBEPX3BYKOBHIX CKOPO-
crell M, cieOBaTeNbHO, MOSIBASIOTCS MeCTHHle CKAaukH JaB-
JIeHHU .

Y 0OBIYHBIX BUHTOB BOJIHOBOM KPH3HC PaHblle BCEro BO3-
HHUKaeT Ha KOHUEBHIX H KOPHEBHIX yacTax jonacreii. O6mbsc-
HsieTcs 3TO TEM, YTO KOHIEBAs YaCTb JIOMACTH HMeeT 60Jib-
IIyI0 OKPYXKHYIO CKOPOCTb, a KOpHEBast 4acTb OOBIYHO HMe-
€T TOJICTBIH NMPOdHJIb.

YayumuTh pa6oTy BUHTA MOXKHO IBYMS NYTSIMH: YMEHb-
UTh PE3YAbTHPYIOULYI0 CKOPOCTb IYTEM YMeHBIIEHHS OK-
PYXHOH cKOpocTH (T. €. IyTeM YMeHblleHUs AHaMeTpa BHH-
Ta M uHcaa 060pOTOB) M NPHMEHSTh IJg JomacTefi creuu-
aJgbHble CKOpocTHble Tpoduaun. Taxue mpodusan, nogo6HO
CKOPOCTHRIM NpPOGUJSIM KPBIIbeB, HMEIOT MEHbIIYI0 KPHUBHUS-
Hy, HX HauGoJbluas TOJIIHHA paclo/ioKeHa NPHUMEPHO Ha
50% xopJabl M, KPOME TOTO, OHH MMEIOT 3a0CTPEHHBEIH HOCHK.
ITosaToMy KpuTHUeCKHE CKOPOCTH IIOJYYalOTCsl BhIlE, UYeM
y OOBIYHBIX BHHTOB, H CHHXXEHHE K.I.J. HauHHaAeTcs IMpPH
60uabiux uucaax Maon. kpur.

BaxHyio posib urpaer u ¢opma Jomacrd B njaane. [lo-
JYUHJIH IPHUMeHeHHe cabJieBHAHBIE H NPSIMOYTOJIbHBEIE JIoNa-
cTd. Y nepBuix a¢ddekr cabieBHAHOCTH aHAJOTHUeH 3ddek-
Ty CTPEeJIOBHIHOCTH Kphlaa. [IpaMoyrosbHas xe Jonactb
no3BoJigeT NpH TOH 2Ke aOCOJIOTHOH TOJIHHE YMEHbUIMTb
OTHOCHTEJNIbHYIO TOJIIIHHY JIOMACTH, YTO M OTHAJsIeT BOJHO-
BOM KpH3HC.

§ 135. BKJIAL OTEYECTBEHHDbIX YYEHbBIX B PA3BHUTHE
A3POOHHAMHUKH BOJIBHIUX CKOPOCTEM H CKOPOCTHbBIX
‘ CAMOJIETOB

Eme B nmpomsoM Beke BHIZAIOWMNACA PYCCKUH yuYeHBIH
apru/iepuiickuil redepan H. B. Mawuesckuii (1823—1892)
yKasaJ Ha 3HaueHHe CXKHMaeMOCTH BO3AyXa TNpH GoJbLIMX
CKOPOCTSAX NBHXKEHHS B CBOeM KamnuTajabHOM Tpymae «Kypc
BuemHed 6annaucruku» (1870 r.). OcoGoe BHUMaHHe UM Obl-
J0 o6palleH0 Ha 3HaueHHe CKOPOCTH 3ByKa U SIBJEHHs,
MMeIOIHe MeCTO IIPH TOJIETe apTHJIEPHHCKHX CHapsLOB.
3HaueHHe CKOPOCTH 3BYKa OH BBIPasujl M3BeCTHHIM HaM
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vV
COOTHOLIEHHEM Wi KOTNPOEe H MOJYuYuJ0 Ha3paHHe 4YHCAA

Mawnescxkoro.

OrpoMHBIH BKjaja B HayKy o noJere ¢ OOJbIIHMU CKO-
poctsaMu BHec yueHnk u copatHuk H. E. )Kykosckoro —
akanemuk C. A. Uanabirus.

B xoume mpouutoro Beka C, A, Yanubirud, torga eie
COBCEM MoOJIOAOH YueHBIH, u3bpas HJs1 cBoeil JOKTOpPCKOH
JHCCEpTAallMH HCCJeJOBaHHe TeyeHMH Trasa C yd4eToM €ro
CKMMaeMocTH. s toro BpeMeHu 3TO Obll1a 3afauya GoJb-
(o TPYAHOCTH. YueHbie TOTJla CUUTAJHU, UTO ra3, He3aBUCH-
MO OT CKODOCTH, TeueT NMOJOGHO HECXKHMaeMOH XHAKOCTH.
C. A. YanjbirdH 4HCTO MaTeMaTHYECKHM IIYTEM IIOKa3aJ
OTJMYHE CKOPOCTHOTO TIOTOKa KameJbHOH XHUAKOCTH (Ha-
npuMep, BOJAB) OT Ta3oBOTO NOTOKA. B cBoeM reHuasbHOM
Tpyfe «O rasoBeix croysax» (1903 r.) YanaweiruH pemu
ABe 3ajaud: o6 HCTEUEeHHWH CXKUMAaeMOTro rasa uepe3 OTBep-
cTHe (B BuJe CTPYH) H O OaBJIEHHH Ta30BOTO NOTOKAa Ha
NIOCTaBJEHHYIO TIONEpeK Hero IJIOCKYIo nperpagy. Jdto Obl-
JI0 HavajJoM pellleHuss B OYAylieM OCHOBHOH 3apgauu oOTe-
KaHHs TasoBLIM HOTOKOM KpbLia camoJsieTa ¢ 60JbIIOH CKO-
pocrbio, 6JM3KOH K CKOPOCTH 3BYKaA.

TakuM o6pasoM, coeli Gaecrsuweir pa6oroit C. A. Ya-
IJILITHH TOJIOXKHJ HayaJjo HOBOH Hayke —Ta30BOH OHU-
HaMHKe, WM, KAK ee YacTO Ha3bIBAalOT, a3pOAUH a-
Muke 6oabmux ckopocrei. Tpyn C. A. Hannapiru-
Ha MOJYYHJI MHUPOBYIO M3BECTHOCTb M MOCJYMKH/J OCHOBOH
IJ1s1 CO3MaHHSI CKOPOCTHOH aBHANHH.

Meican, sasnoxenssie B Tpyae C. A. Hansawruna, mnoay-
YHIH JajbHelillee pasBuTHe B mosgueiimee BpeMms. Coser-
CKHe ra3sofiMHaMHKHU C GOJbIIMM yclexoM paboraior B 06Ja-
CTM TEOPHH KpblIa CKOPOCTHOTO caMoJieTa. B paborax
C. A. Xpucruanosuua, ®. Y. ®pankas, A. A. JopoaHHubiHa,
SI. M. CepcGpeiickoro, B. I'. T'anbnepuHa u jap. monayueHo
MHOTO IEHHBIX [JaHHBIX AJs IPOEKTHPOBAHUS CKOPOCTHBIX
CaMOJIETOB.

B pe3syantate aTHX paGOT HallW KOHCTPYKTOPH!I yBepeH-
HO CTPOSIT CKOPOCTHBIE CaMOJIEThl, YKPeIJsisi MOILb COBeT-
CKOH peakTHBHOH aBUALHH.
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rI1ABA Xvll

CHJIOBASI YCTAHOBKA PEAKTHUBHOI'O
CAMOJIETA

§ 136. PEAKTUBHBIE JBHIATEJIH (OBLLEE NMOHSATHE).
BO3AYWHO-PEAKTUBHDbIE JABUrATEJIH (BPA)

WUnes ucnosb3oBaHUs PEaKTHBHOTO ABHraTels MJs IIO-
JIETOB BIlepBble BO3HHKJA Yy Hac B Poccuu. OHa mpuHanJe-
XKHUT u3BecTHoMy HapopmoBosbny H. M. KubGaabuuuy, Koto-
poiit B 1881 r. cocraBua «IIpoexT BO3AYXONJaBaTeNbHOTO
npu6opa» Ha peakTuBHOM npuHuune. [lajbHeliliee pasBH-
THe 3Ta Haed NOJyuusaa B TPyLaX OCHOBOMOJIOXKHHKA peak-
TuBHOH TeXxHuku K. O. LIHOSKOBCKOro, npeaoXHUBIIEr0 B
1903 r. ucnosb30BaTh PakeTy IJs MEXKIAHETHHIX cooOlie-
HHH M NOJIOXKHBIIEro Hauajo pa3paboTKe TEOPHH PEaKTHB-
HbIX JIleTaTeJbHBIX anmnaparos.

Pakera gaBasieTcs npocTefiliMM peakTHBHHIM [BHra-
tesem. OcHOBHas uYaCTb pakeThl — Kkamepa cropasus A
(puc. 188,a), B XKOTOpPO# NPOHUCXOAUT CropaHue TOMJIHBA.
IIpu cropanuu tomsiuBa (HampuMep, mopoxa) B KaMepe 06-
pasyloTCsd Harperele A0 BLICOKOH TeMIepaTyphl rasbl H CO3-
Hpaercs IMOBHIIEHHOe NaBJeHHe, OJaroaaps ueMmy IPOHCXO-
IOUT MCTeUeHHe Tras3oB uepe3 KaHaja B, HasbiBaeMbli coOm-
aoMm. BosHukawlinas npu 3TOM peakuus, T. e. HHYEM He
ypaBHOBelIeHHasa CuJjla NPOTHBOJAaBJAE€HUA F, U TOJIKAaeT pa-
KeTy B CTOPOHY, 06paTHYIO HCTEUEHHIO TasoB.

Caepyer ckasaTh, UTO TSIra BO3AYIIHOIY BHHTA IO CBO-
efi nmpupole SIBJSETCS TOXKe pPeaKTHUBHOH CHJIOH, HO CO3ja-
HHE ee NPOUCXOMUT NMYTEM CJIOKHOro NnpeoOpa3oBaHus dHep-

Toowvee

=D
f//////,a-//////,////////?////m/
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]

Puc. 188. Tlpocreiimne cxeMbl peakTHBHbIX [ABHraTesel: a — pa-

KeTa; 6 — XHAKOCTHAasl pakera;, 6 — NpSIMOTOYHHIN  BO3AYIUHO-

PEeaKTHBHbIH JABHUrATEJb; 2 — MYJbCHP VIO Wi BO3JYLIHO-
peakTHBHBI/l JBHraTesb
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fHH TOIJIMBA, TOTAAa KAK DaKeTHHIH ABHratefb cosgaer Td-
Ty nyTeM HENOCpPeJCTBEHHOro BeIOpoca NIPOLYKTOB Cropa-
Hus TonsMBa. [1oaTOMYy pakeTy Ha3blBaloT O BUT aTeleM
npsAMON peakUHH

AByanyoHHble peakTHBHbBIE JBHTATENH MOXKHO PasiesnTh
Ha paKeTHHe H BO3AYIIHO-DEaKTHBHble, KaxKjble H3 KOTO-
PHIX, B CBOIO ouepelb, HEJSTCS Ha ONpeldejeHHbIe TUIIBI

Pakernble gBuratesiy B aTMochepHOM BO3AyXe He HYXK-
HaloTCsl, TaK Kak y HUX BMeCTe ¢ TOPIOYMM BBOASTCS B Ka-
Mephl cropaHusi Gorartble KMC/JAOPOLOM TBEpAble WM XKHIKUE
BellecTBa — o KU cauTeau. Ilo pory TomnuBa pasiamuua-
I0T paxkeTHble OBUTATeIM TBEPJOT0 TOMJMBA U JKHIKOIO
TONJIUBA.

Y mepBBIX TOMJIMBOM OGBLIYHO SIBJASIETCS MOPOX, KOTOPHIA
COJIEPIKUT Kak roprouee (cepy U ApPeBeCHHIH Yrosb), Tak H
okucauteab (ceautpy). IlopoxoBble nBUraTesn pacxomyioT
O4eHb MHOrO TOIUIMBA H TIO3TOMY MOTYT paGoTaTrh JIUIIbL He-
CKOJMIbKO CceKyHA. OHM IPHUMEHSIOTCS KaK KPaTKOBpeMEH-
HBIH HCTOYHHK JOTIOJHHUTENbHOH TATH IJs o6JerueHusi B3Je-
Ta TSAXKeJN0 HarpyXKEHHBIX CaMOJIETOB MJIH YCKOPEHHS B3JIeTa
ucrpebuteseii ¢ manyObl aBHaHoclla B BUAEe TaK HasblBae-
MBIX CTapTOBBIX YCKOpHTEJeH,

JBurateqn KHJIKOTO TOIJIMBA, Yallle HasbiBaeMble
KHIKOCTHO - PEAKTUBHHMHU IBHUTAaTeNAsIMHU
(OKPLl), npuMeHSIOTCA KaK B KaueCTBe YCKOpUTeJeH, TakK U
B KadeCTBe CaAaMOCTOATEJNBHBIX CHJIOBBIX YCTAaHOBOK. an/lH-
uunuanapHas cxema JKPJl moxasama Ha puc. 188,6. KoH-
CTPYKTHBHO 3TOT ABHTraTeNb MOMKeT GBbIThb BBIMOJHEH BeCbMa
NpoCTO, H B 3TOM ero 6oJbllioe JOCTOMHCTBO. [ pyrum, eme
6osnee BaxHHIM gocrouHcTBoM )KPJI sBasercs To, uTo Be-
JUYHHA PA3BHBaeMOH UM TATH He 3aBHCUT HU OT CKOPOCTH,
HH OT BBICOTHI ToJieTa (JIBHTaTesib MOXeT paGoTaTth U B 6e3-
BO3AYIIHOM NPOCTPAHCTBE, NOCKOJbKY OH He HyXJAaercs B
arMocgepHOM Bo3nyxe).

BoJbinM HeloOCTaTKOM KUIKOCTHBIX PEAaKTHBHBLIX JBHTA-
Teseli AIBJASETCA TO, UTO OHM PACXOAYIOT IpOMajgHOE Ko.Juye-
CTBO TOMJIMBA, OCOGEHHO OKUCJUTES, BCJAEACTBHE YEro IPH-
FOAHBl JIUIIb [Jif KPATKOBPEMEHHBIX II0JIETOB.

Uro6bl yBeAUYUTb BpeMsi paboThl PEaKTHBHOTO IBHrare-
Js1, Hano 6paTb HeOOXOAMMBIH [AJisi CTOpaHHS TONJIHBA KH-
caopon u3 atMmocdeprl, a He BO3UTb ero ¢ coboif Ha camo-
Jgere. dto coobpaxeHHe NPHUBEJIO K HOBOH CXeMe peaKTHB-
HOTO JBHraTe/si — BO3AYLIHO-PEaKTHBHOIO.
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Boanyiiino-peakritsibie asurateid (BPI). Cymectsy-
jolllMe BO3AYIIHO-PeaKTHBHbIE ABUTAaTENH MOXKHO Paste/uTh
Ha: 1) npaMorouHee, 2) nyJabcupyiouue, 3) Typ6okomnpec-
copHble M 4) TYPOOBHMHTOBBLIE, T. €. TypOOKOMIIpeCCOpHHIE B
KOMOGHHAIIMM C BO3AYIIHBIM BHHTOM.

Mpocrelimum u3 HuX asasercs npsMorounbiin BPJI. On
npeacTasJser cofoil curapoo6pasHoe Telo € MPSIMBIM IIPO-
TOKOM Bo3ayxa (puc. 188,8) u COCTOHT B OCHOBHOM H3 TpeX
yacrefi — puddysopa, KaMepbl CropaHuds ¢ TONJIMBHBEIMU
¢dopcyHkamu u comsaa. Bo BpeMms moJietTa mpu Ipoxole ue-
pes muddysop Bo3LyX TepsieT CKOPOCTb, BCJEJCTBHE HEr0
HoBBIIIAeTCS €ro JaBjeHue. B kaMepe mpu CropaHuu ToOm-
JIMBa BO3JyX HarpeBaercs JO BBICOKOH TeMIepaTyphl H BhHI-
TeKaeT uyepe3 COMJIO CO CKOPOCThbIO, 3HAUMTEJNLHO TpPEBbI-
mampomnief ckopocth Haberawiero I0TOKa, CO3JlaBag TeM
pPEaKTHBHYIO TATY.

Ilpu cxopocTu moJera, PaBHOH HYJIO, T. €. Ha MECTE,
HUKAKOTO NMOAXKATHA BO3AyXa B HBHrarese He OyneT, 3Ha-
4HT He GyHer u cosmasaTbes Tsara. CleqoBaTesbHO, CAMOJET
¢ npsMortounbiM BPJL nmis ocyllecTBJeHHs ToJeTa HYX-
Jnaercs B IIPeABAPUTEIbHOM Pa3roHe 3a CUET THATH BCIOMO-
raresavpuoro asurareas (JKPI u T. m.).

Ilpu HeGoMbUINX CKOPOCTSIX NoJieTa npsaMoTouHwlft BP]L
HeBBITOJEH BCJIENCTBHE HEJOCTATOYHOTO MO KAaTHS BO3AyXa
B gaBuratese. Ho c yBesuueHHeM CKOpPOCTH IiojieTa TsTra
GBICTPO pacTeT, U NpH GOJBIIHX CBEPX3BYKOBHIX CKOPOCTSX,
nopsiaka 3000—4000 ku/«zac, npsamorounslii BPI, xak mo-
J1araloT, ¢ TOYKH 3DEHUS 3KOHOMHYHOCTH 6GyaeT BHITOfHee
BCSIKOTO JPYrOro BO3AYIIHO-PEAaKTHBHOTO IBHIaTess.

Ilyabcupyomui BO3AYWIHO-PEAKTHBHBIH JBUTATENb OT-
JIMYaeTCss OT NPSIMOTOYHOTrO TeM, UTO Y HETo KaMepa cropa-
HHa pasobmiena or auddysopa xiaananHod pewerkoli K
(puc. 188,2). HaGerawouiii BO3AYUIHEIE IIOTOK OTXKHMaeT
KJlalaHbl ¥ NOCTYNaeT B KaMepy CropaHus, Kyia B 3TO Bpe-
Ms Iofaercsl TOMIHBO. IIpH cropanuu TonJiMBa [aBJecHHE B
KaMepe MOBBIIIAETCS, NMO3TOMY KJalaHbl 3aKPHIBAIOTCH, B
pesyJbTaTe 4ero JaBjeHHe CHJIbHO BO3PACTAeT H NPOUCXO-
IUT HCTeueHHe (BBIXJION) Tas3oB yepe3 comno. Ilpu BHIXJaOme
B KaMepe cropaHus obpasyeTcss paspekeHue, BCJeACTBHE
4ero kJamaHbl CHOBa OTXKHMAalOTCs HaberarmollM NOTOKOM,
H Bechb IIMKJ NOBTOPSIETCHA CHavaja (OH NPOJOJKAETCS OKO-
1m0 !/so cexynnwl). JlBuratenr paboTaer NpPepHIBUCTO —
NyJABCHPYeT, ueM U OOBsICHSETCS ero HasBaHHe.
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§ 137. TYPBOPEAKTHBHbBIN JOBUTATEJbL (TPJH)

Hau6osee pacnpocTpaHeHHBIM H3 BO3YIIHO-DEAKTHBHHIX
JBUTraTenedf B HacToslllee BpeMs aBJaserca Typ6opeakTHBHBIA
asurareab (TPI). TaxuMm nsurateneM cHaGXeH M CaMoJieT
Mul'-15 6uc.

HBurarteas (puc. 189,a) cocTOHT M3 CJeAYIOUIHX OCHOB-
HBIX yacrefi: quddysopa, KaMepul CropaHus C TONJIHBHHIMH
dopcyHkamu, ra3oBoil TypOuHB u comna. ArMoctepHbIR

Puc. 189. Ilpocreiimne cxeMsl TYp6OKOMIPECCOPHOTO BO3NYLIHO-
PEakTHBHOTO JBMraTejss ¥ TYpGOBHHTOBOLO JBHraTelss:
a— I —conno, 2—typbuna, 3 — kameps cropaunus, 4— dop-
CYHKH, 5 — Kommnpeccop, 6 — puddysop; 6 — I — comno, 2 — Typ-
6uHa, 3 — KaMmepsl cropaHusi, 4— hOpCyHKH, & — KOMIpeccop,
6 — penykTop, 7 — BO3AYLIHAIHl BHHT

BO3AYX noctynaer B aucd¢ysop, rie HeCKOJILKO MOAXKUMAET-
ca. Mz muddysopa Bo3ayx mocTynaer B KOMIpeccop, Bpa-
maemeiit Typ6unoft. Komnpeccop cxkuMaer Bo3fyX M NOmaeT
ero B KaMepy CropaHusi, Kyia BnpbicKuBaercst TomauBo. I1pu
CTOpaHuM TOMJIMBO-BO3MYIUHOR CMecH TeMIleparypa B KaMe-
pe nosuimaercss 1o 1000 u Gosee rpamycoB. Y3 kamepw ras
NOCTynaeT Ha JIONAaTKH TYPOHHBL M, OTJAaBas el 4yacTh CBO-
efi 5HepruM, MPUBOJUT €e BO BpallleHHe (TypOMHA Hacaxe-
Ha Ha OAMH BasJ C xomnpeccopoM). [anee ras momanaer
B PEaKTHBHOE COIJIO H BBITEKAeT CO CKOPOCTbIO, MPEBLILIAIO-
fileft CKOpoCTh MoJIeTa.

Taxum o6pasom, Tsira TYpGOPEaKTUBHOTO ABHTaTeNs MO
Jdydaercss OJiarofiapsi YBeJNMUYEHHI0 CKOPOCTH BO3AyXa, IIpoO-
XOASIIero uepes ABHraTesb. TONJHBO SIBASAETCA HCTOUHH-
KOM 3HEepruu, Macca e ero II0 CpaBHEHHIO C Maccoll BOs-
Jyxa BeCchMa He3HauuTebHa.

JBuraresb MoxeT pa6oTaTb He TOJbKO B MOJETe, HO H
Ha MecTe, TaK KaK CXXaTHe BO3AyXa ¥ NOJayy ero B KaMe-
Dy cropaHusi BBINOJNHSET KoMmmnpeccop (Ha Mecre BOSAYX
3acachiBaercs B JBuraTeb OJarofaps paspexKeHHIO, CO3-
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naBaeMoMmy B auddysope paGoroii koMnpeccopa). 3amyck
HABHTATeNsi OCYUIECTBJSETCS  CHeNHaJbHBIM  CTapTepoM
(OORIUHO 3JIeKTPHUECKHM), COeNHHSEMbIM C BaJIOM KOMIpec-
copa. Kak Tonbko msurartesib HauuHaer paboTaTb, CTaprep
aBTOMAaTHUYECKM OTCOeAHHsieTcs. TONMHBO-BO3AYLIHAS CMech
CHayaja BOCIJIaMeHSIeTCs OT 3JIEKTPOCBeud, a B AafbHel-
eM — OT CONPHKOCHOBEHUs ¢ NuiaMeHeM. TOnIHBOM OOBIY-
HO CJYXHT TPaKTOPHBIA KepocuH. J[BHraTesb IpOCT B 3KC-
nayaranuu ¥ obecneuuBaeT CamMOCTOATENbHBIAA B3JeT CaMo-
JeTa.

Ilo KOHCTPYKTHBHOMY BHINOJIHEHHIO TYpGoKoMmpeccop-
Hele BP]Jl pasgensiores Ha gBa THNA: C LEHTPOOEKHBIM
KOMIIPECCOPOM M OCeBHIM KoMmpeccopoM. B mepBoM cayuae
aBurareab Gosee mpoct, ero AJMMHa M Bec MeHble. Cxkarne
Bo3ayxa B 3—4 pasa obecreunBaeTcs ONHHM KOJIECOM C JO-
NaTKaMH, HJHM, KakK TOBOPSIT, ONHOH CTYNmeHbIO, TOTAa Kak
IJI1 TIOJYYEHHS TaKOTo XKe MOJMKATHS B OCEBOM KOMIIpPECCo-
pe Heob6xonuMo 7—8 cryneHefl, YTO yBeJHUYHBAET BeC M IJIH-
Hy ABurartessi. 3aTo JBUTATeJb C OCEBEIM KOMIIPECCOPOM
HMeeT MeHbUIYIO J060BYIO MJOmaAb H, YTO OCOOEHHO BaX-
HO, 60Jiee BHICOKHH K.N.J, YeM.C LEHTPoGeXHbBIM KOMIpec-
€OpOM.

Jns yBeJMUeHHS SKOHOMHUHOCTH HA MaJhlX CKOPOCTAX,
a TakxXe JUIs YJAyYlIeHUS B3JEeTHBIX XapaKTepHCTHK camoJie-
TOB MOTYT OBITh HCIIOJIb30BaHE TypGoBHUHTOBH e BP/.
Taxofi gBurarejqb xapakTepeH TeM, UTO C BaJOM KOMIIPeCco-
pa W TYpOMHE COelIuHeH BO3AYLIHBIH BHHT (Yepe3 pemyk-
TOp, YMEHbII AU uuc/I0 060POTOB), KaK 3TO II0KA3aHO Ha
puc. 189,6. Tax Kak nJs NpuUBOLA BHHTA HYXHa Gousblias
MOIIHOCTb, TO T'a3bl, IPOXOJsl uepe3 TYPGHHY, OTAAIOT yXKe
66abYI0 yacTh cBoed sHepruu. Menblliasg e 4acTh HCIOJb-
3yeTcsi B PeaKTUBHOM COIJIEe AJsS CO3MAHHS JOMOJNHHUTENIbHON
(peakTHBHOH) THATH.

Takum o6pa3oM, y TypOOBUHTOBOTO IBHUTaTesss HNpHUMEp-
HO 909% TArm cosmaercsd BHHTOM, a ocTajbHble 109 — 3a
CUEeT peaKIMH BHITEKAIOIIETO rasa.

Typ6oBuHTOBOfi JABUTraTesNb MO CPaBHEHHIO € MOPLIHE-
BHHTOBLIM o6sagaer psigoM mnpeumyiiects. OCHOBHLIMH H3
HUX SABJSIIOTCS BO3MOXHOCTb IIOJYUeHHSI GOJIbLUION MOLIHO-
CTH NpPH YMeHbUIEHUH J0OOBOTO COTPOTHBJEHHS M Beca ca-
MoJIeTa, YJAyullleHHe HeKOTOPBIX JIETHBIX KauecTB H BO3MOXK-

HOCTb TIPUMEHEHHsI NEeLIeBOT0 TOIVIHBA BMECTO BbICOKOCOPT-
Horo GeH3HHa.
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§ 138. TATA U TATOBASIT MOIHOCTb TPA.
BJIMAHHE CKOPOCTH H BbICOTBHI NMOJIETA HA TATY TPJ

PaxkeTHbllt nBUTaTeNb, BHIOpackBasg H3 COMJA C HEKOTO-
poft cusoft cTpylo rasoBs, ¢ TakoH ke CHJOH peakuUuu CTpe-
MHTCSl ABHTAaTbCS B NPOTHBONOJOXKHOM HanpasJaenud. Cie-
IOBAaTeJIbHO, PeakTHBHAs CHMJa TATH YMCJIEHHO paBHa Tol
cuJie, ¢ KOTopo# rasnl BeIGpaceiBatorca u3 comaa. Iocnen-
HSIs Ke, 1o BTOpoMy 3akoHy HbloToHa, paBHa mnpousBene-
HHIO CEeKYHOHON Macchl BbiGpachiBaeMbIX ra3oB Ha INpHpa-
IIleHHe MX CKOPOCTH NMPH BBLIXJIONE, T. €. Ha CKOPOCTb BHIXJO-
na. TakuM o6pasom,

Ppean = Mcex Wanxa (ICZ).

B BO3ayIIHO-peaxTHBHBIX JBHUraTe]sdX, B TOM UYHCJE M B
TP, peakTuBHHN 3 dexT, cosgaBaeMblil ABUratesneM, o6y-
CJIOBJIEH PA3SHOCTBIO CKOPOCTeH BhIXJoma u noJera. [Toatomy
peakTuBHAs TATa 3amulieTcs Tak:

Ppeak'r = Mcex ( Wsuxn - V) .
Tak kax Macca Tesa paBHa ero BeCy, JeJeHHOMY Ha ycC-
KOpEHHe CHJIbl TAMXKECTH, TO mce,(::—;’i‘!. Ilenast MOACTaHOBKY,
moJIyyaeM:

Ppeax'r — '——GBO:Z.' = ( Waixa — V) .

Urax, 1Aea TypbopeaxTusHozo dsuz2aress npamo npo-
NOPYUOHANBbHA Becy npoTeKarouwezo 8 cekyndy yeped dsuza-
TeAb 8030YXa U PA3HOCTU CKOPOCTell BblXA0NA U NOAETA.

Caenyer uMeTh B BHAY, UTO NOJYYeHHAs IJs onpefelie-
HHUS TATH GopMyJa siBjasieTcs NpUOIUKEHHOH, TaK KaK B Hell
He YYHTHIBAeTCA Macca nogasaeMoro TomauBa. OIHAKe BBH-
1y TOTO, UTO Macca TONJHMBA OYeHb MaJjia Mo CPABHEHHIO C
Maccoif Bo3ayxa, To el IpeHeOperalor.

Tara sBasiercs HauboJsiee XapaxTepHBIM IOKasaTesnleM
peakTHBHBIX ABHTaTesefl, TOrJa KaK OCHOBHBIM MOKasaTesneM
TOPILIHEBBIX ABHTaTeJlell SIBJSETCS HX MOIILHOCTb. TsroBast
MOMLiOCTb PEAKTUBHOTO ABUTATe si PaBHA NMPOU3BENEHHIO CH-
MBl TSTH HA CKOPOCTb MoJieTa M MOXKeT OBIThb BBIYMCJIEHA TIO
dopMmy.e:

N= V.d c.

Mpumep. Typ60xomnpeccopﬂuﬁ BO3AYUIHO-DEAKTHBHHI JBUTaTe]b
BK-1, ycTaHOB/eHHpIA Ha PEaKTHBHOM CaMOJieTe, Pa3sBHBAET TATY OKOJIO
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2300 k2. OnpepenuTs TArOBYIO MOLIHOCTb 3TOr0 RBHTaTeNsl MPHU CKOPO-
cte nogera 1080 xmfuac, 1. e. 300 m/cex.

N = 2930 _ 9900 4. c.
75

Buausinde ckopoctu u BbicoTel NoJera Ha Tary TPIL. Ts-
ra CUJOBOH yCTAaHOBKM BHHTOBOTO CaMoJieTa C yBeJduueHHEM
CKOpPOCTH IToJieTa yMeHbliiaercsi. Tsra ke TPl mo HexoTo-
poro mpepesia HECKOJbKO YMEHbUIAETCS, a 3aTeM pacTeT.
Ato oOBsicHAeTCs TeM, uto Tara TPJI, kak OblIo IMOKa3aHO
BbIlle, 3aBHCHT OT CEKYHJIHOTO pacxoma BO3JyXa H pasHO-
CTH CKOPOCTeH HCTeueHHs Ta30B M noJera. I1pu yBeaHueHUH
CKOPOCTH IoJieTa YMOMSIHyTas PasHOCTb CKOPOCTeH yMeHb-
IIaeTcsi, UTO NPHBOAUT K yMeHblleHHIO TarH. ONHAKO B [aJib-
EefillleM CHJIBHBIA POCT CEKYHIHOTO pacxoja Bo3JLyXa IpH-
BONUT K POCTY THTH.

Ha puc. 190 nan npumepHbiit rpadux H3MeHEHHS TATH
TP B 3aBHCUMOCTH OT CKOPOCTH H BBICOTHI NoJieta (IpH
MOCTOSTHHOM uuciae o6opoToB Typ6uHbl). M3 atoro rpacduxa
BHIHO, YTO IpPH HYJeBOH BBEICOTE A0 CKOPOCTEH TOpsSAKa
500—600 xkm/uac TAra HEMHOTO MafaeT, HO C YBeJHUYEHHEM
CKOPOCTH IOJIeTa CHOBa yBeauuuBaercd. OJHAKO Ha CBepx-
3BYKOBBIX CKOPOCTSIX TfiIra BHOBb OyzerT mapath. Ilpuunna
3TOTO 3aKJIOYaeTcss B TOM, U4TO IIPH OYEHb GOJIBIIKX CBEPX-

P 3BYKOBBIX CKOPOCTSIX
5900 TeMIeparypa mHocTynalo-
Urero B JBUraTesNb BO3-
Pyl 2 AyXa MOBBHIIAETCS BHI-
5 me JOMYCTHMBIX Tpefe-
- JIOB, 4TO BeflleT K Heob-
~~——_ o XOJUMOCTH Bce GoJbllie
750 - Hz YME@HbIIATh MOJAYy TO-
- L ey TJVIHBA B JBUTATeJlb.
s C nompeMoM Ha BH-
e — y=100084+4  cory Tara TP ymeHp-
2500 B T 500044  waerca  (puc.  190).
: e O6bscusiercs 3To  TeM,
’ ITO C BHICOTOH yMeHb-

y 500 7000 s i
V. kvae Taercsd CeKYHIHBIHN pac-
. X0 BO3nyxa 4yepes aBH-
Puc. 190. TIpuMepuHil rpadux sasu- raTeJqb, a 3TO U BeJeT K

CHMOCTH TATH TYPOOKOMIIPECCOPHOTro
BPJI oT CKOpPOCTH M BHICOTH noJjera YMEHBLLICHHIO TSrH, Kak

(npu  mocrosHHOM umcie o6oporop CUIEAYET H3 ee GopMyJibl.
TypPOHHE) M3 npusenennoro rpa-
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¢uxa BuAHO, 4To Ha BeIcoTe 8000 M TsAra cocrapjseT MpPH-
MepHo 509 3eMHOH, a Ha BhicoTe 16000 » TOJbKO OKOJIO
209 3eMHOH.

Ha ouenp GoJsbIIHX CBEPX3BYKOBBIX CKOPOCTSAX  (HpH
M > 1,5) BHrogHee cranoBsTca npsamortounsle BPJI, xoTo-
pHle MMEIOT MeHee JKeCTKHe TeMIepaTypHble OrpaHuvyeHUs
(BcaexcTBHe OTCYTCTBUSI Bpamialomuxcg udacreii). Ha emre
GOJIBIINX CKOPOCTAX, @ UMeHHO: npu M >3 — 1 Ha GoJbIIuX
BhICOTaxX HanOoJjiee BHITOJAHB 3KHUAKOCTHBIE pPeaKTHBHBIE IBH-
raTted.

B 3aknouenne npuBOIMM XapaKTEPHCTHKY Typ6opeak-
TuBHOTO aBurateas BK-1 camosera Mul-15 6uc.

Pexum
pa6oTbl
ABHraTeNAs

Yucno
060pOTOB,
06/MHH

Tsara Ha

CTeHne, K2

Ynenvuniit
pacxoxn Tom-
IHBa,

K2

K2 4dac

Jonyctumoe

Pacxon

BO31yXxa

npu V=0

u H=0,
Ke

BpeMs pa-
60Tbl, MHH,

BoeBoil u
B3JETHBIA

HomuHanb-
HbIH

11560 +40

11 200

+ He
orpas.
2700 —50

2400

’ 1,07 +0,03

1,06

*

51

60 49,5

Kpeificep-
CKMH . . .
Xoaocroi
X0J Ha CTO-

AHKE
Pewum Ma-
N0r0 rasa
npH naBiae-
HHH TONJHBA
S Keem? . .

10 870 2160 1,05 He or-| 48

paH.
10

2500 +100 75

He or-
paH.

* 5 muH. Ha BeicoTe MeHee (H paBHofi) 10 000 M B ropH3OHTAJBLHOM
nosiere; 10 MuH. Ha Bbicote Gosee 10 000 # B ropHsoHTaNBbHOM MOJETE;
10 MuH. B Hafope BHICOTH Ha BCEX BHCOTAX.



FTJIABA XVIII

NPAMOJIMHENHBIN NOJIET PEAKTUBHOIO
CAMOJIETA

§ 139. TATA, NOTPEBHAY IJISl TOPH3OHTAJIbBHOTO MOJIETA,
H 3ABHUCHMOCTDb EE OT YHCIIA M

IlpssMoanHefiHblfi MOJMET CKOPOCTHOIO PEaKTHBHOTO CaMo-
Jera BO MHOTHX OTHOLIEHHSIX HMYEM He OTJIHYAeTCs OT Io-
JieTa BUHTOBOTO caMmoJieTa. DTO Kacaercs, HampuMep, YcJo-
BHA paBHOBECHS CHMJI U MOMEHTOB B YyCTaHOBHBLIEMCSH Ips-
MOJIHHEHHOM TIOJIeTe, 3aBHCUMOCTH NMOTPe6HOH CKOPOCTH OT
yrila aTakd H YAeJbHOM Harpysku, 3aBHCHMOCTH NOTpeOHOR
TSTM OT a3POJMHAMHUECKOTo KauyecTBa caMmoJjera u T. 1. C
IPYTrof CTOPOHBI, BJHSIHHE CXKHMaeMOCTH BO3AYyXa, CHJbHO
CKa3bIBasiCh Ha adpOJHHAMMUUYECKHX XapaKTepPHCTHKAX CaMo-
JieTa, CKashlBaeTCsl TeM CaMbIM M Ha ero JeTHHIX Xapakre-
PHUCTHKaX.

OCHOBHBIMH XapaKTepHCTHKaMy CaMoJieTa B TOPHU30H-
TaJbHOM TIOJIETE, KAK HAM M3BECTHO, ABJSIOTCSH KpuBhe JKy-
KOBCKOro 1o notpe6HOi Tare u moTpebGHo# MoiuiHocTH. as
PEeaKTHBHOro camoJjieTa HaubOojee XapakTepHO# SBJISETCSH,
TATa, MO3TOMY PAacCMOTPHM NOTPeOHYIO [/ TOPH30HTaJb-
HOTO moJjieta TATY ¥ 3aBHCUMOCTb €€ OT uucaa M moJera.

B rnase XVII 6buto mokasano, urto nocsae Mypur TpH
pajbHefileM yBenuueHHu uucaa M aspommHaMnueckoe Ka-
4eCTBO CaMoJieTa CHJIbHO yMeHbliaercss (yXyauaercs). 1o
H BeleT K Pe3KOMY YBeJHUeHHIO moTpeOHOH TATH Ha 3aKpH-
THYeCKHX uucaax M nosera. B aTom HerpymHo yGemuThes,
€CJIH BCNMOMHMTb, UTO noTpeGHAas NJs TOPH3OHTAJIBHOTO IO-
JeTa TsAra paBHa Becy caMoJieTa, AeJeHHOMY Ha ero aspo-
JHHaMHUyYeckoe XauecTBO (IpH HAHHOM yIJie aTakH):

Py, = —2 .

Us sroli Gpopmynb BHAHO, UTO NpH YMeHbIIEHHH Kauye-
crBa K B Heckoabko pas morpebHasg TAra YBeJHYHUTCH BO
CTOJIbKO e pas.

Ipumep. PeakTHBHHI camoJer, MOJSIPH KOTOPOrO NPH Pa3HBIX
yncaax M pasHe Ha puc. 183, mmeer, kak Bunum, npy M =0,30 u npu
2

¢y=0,2 aspoanHaMHuecKoe KauyecTBO K = 0"@: 10, a npuM =
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0,2
=0,86 u mpu TOM Xe Cy KauecTBo K=m=24 T. €. B 4eThHpe C

JHIHUM pa3a Menbile. CiefoBaTesnbHO, BO BTOPOM ciyuae norpeGHas
TAra BO3pacraer B 4 ¢ JMIIHUM pas3a.

Ha puc. 191 panwl kpusble noTpeGHOM u pacnosaraeMot
TATH B TOPH3OHTAJbHOM TI0JIeTE HA PasHBIX BHICOTAX peax-
THBHOTO caMmoJsiera ¢ agsuratesem BK-1. MoXHo BHIeTb,
4TO, H4NpPUMeP, Ha HYJeBOH BLICOTE TNPH CKOPOCTSIX MOJIeTa
400—500 xm/4ac notpeGuas tsira P, ~~ 400 ke, a npu cKo-
poctu okojao 1100 Ks/uac morpeGuas Tara P, =2300 ke,
T. e. IPUMepHO B 5 pa3 GoJblie.

Prz
2400, 5 T
mo{ #=0 -
2000] N
X
1800 /]
1500 —— H=50004 <
" N
/S
1200 g
0 H=100004 £
S
s00 L A
o A Y
N\ et
w - <=
P TH= I5ﬂ”“M
00 —
UL ot Vo il Vo]
0700 200 300 %00 500 600 708 800 00 7000 1100 1200

A7

Puc. 191. TloTpe6uHe u pacnojaraeMble TSICH TMpH
rOpPH3OHTAJLHOM IIOJIeTe PeaKTHBHOTO camoJiera Ha
pasHblx Bhicotax (npu G =4860 k2, Gspo=
= 4780 ke, G1o 000 = 4690 ke, G15 ooo=4530 ICZ)

Takum o6pasoM, Ha OKOJIO3BYKOBHIX CKOPOCTAX INOJIETa
BCJEACTBHE PE3KOTO yBeJHUeHHUS JO0OOBOro CONPOTHBJIEHHS
camoJieTa 3a CYeT BOJIHOBOTO CONPOTHBJEHHS NoTpeGHas
15ira BO3PAacTaeT B HECKOJbKO Pa3. DTO BNOJHE 3aKOHOMEp-
HO, TOCKOJIbKY B YCTAHOBHBLIEMCSI TOPH30HTAJbHOM IIOJIETE
norpe6Hasi Tsira paBHAa J060BOMY CONPOTHBJEHHIO Camo-
JETQ,
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§ 140. MEPBBIE U BTOPBLIE PE)XHMbl H JHANA3OH
CKOPOCTEA TOPH3OHTAJIBHOIO IOJIETA

ITonbaysick KPUBBIMH MOTPESHBLIX M pacroJiaraeMblX TS
IJI pasHbIX BHICOT, MBI MOxKeM OOBIYHEIM CIIOCOGOM Ompe-
IeJUTh MUHHMAaJbHYIO, HAHBHIMOAHEHIIYIO ¥ MaKCHMaJbHYIO
CKOPOCTM TOPH30HTAJbHOTO TOJieTa PeakTHBHOTO CaMoJera
Ha pasHbIX BBICOTaX. MBI BHAMM, 4TO Ha HYJeBOH BHICOTE
(nmpu G=4860 x2) MuUHHMaJbHAas CKOPOCTb Vw2200 ka/uac,
HauBBHIMOJQHEHIIAss CKOPOCTb, COOTBETCTBYIOLL3sT MHHHMaJlb-
HOH noTpeGHOM TaAre, Vyu~~ 330 Km/4ac u MakcHMajabHas
cKOPOCTb Vyaxe == 1076 xm/uac.

MoxHo BueTh faJee, UTO C YBeJHUEHHEM BBICOTHI mOJIe-
Ta MHHMMaJbHasl ¥ HauBBITOAHEHIIAsi CKOPOCTH YBEJHUHBA-
IOTCSl, @ MAaKCHMaJibHasi CKOPOCTb YMEHbIIaercs.

IIprunHy yMeHbIIeHHs MaKCHMaJbHOH CKOPOCTH TIDH
YBEJIHYEHHH BHICOTHl NOJIETA MOXKHO OIPEeNeJHUTh, paccCMOT-
peB npocreiimyo ¢popMyay mas V.. PEaKTHBHOTO CaMo/e-

Ta
2Pp
MEK c —
Cxp-S

Jlnst mpoCTOTHl pacCyXIeHHH NpeacTaBHM 3Ty GopMyay
B BHIE TPeX COMHOXKHTeJsed:

2 P, T
V = Z. _F. —.
MakKC l/ S 1/ 5 o

YBennueHne BBICOTHI MoJieTa NMPUBOAUT K YMEHbIIEHHIO
tsird Pp. OQHOBPEMEHHO C 3THM YMEHbIUAeTcss ¥ IJOTHOCTh
Bo3ayXa o. [lo BricOTE! 1] KM M3-32 MOHMIKEHHUS TEMIEpaTy-
PBl OKpyXaiollero BO3[AyXa TAra nagaeT MeJeHHee, ueM

P
NJIOTHOCTb. I103TOMY OTHOILIEHHe —g oo BeicoThl 11 xm yBe-

apuuBaercs. Kasajochb OB, 4TO U MaKCHMaJjbHas CKOPOCTb
JoaXHa yBeauuuBaTtbest. OgHAKo 3TOTO He NPOHCXOMMT, TaK
Kax C yBeJIHYEHHeM BBLICOTHI IOJIeTa JIeTYUK BHIHYXKIEH yBe-
JIMYUBATb YTOJI aTakH, 4YTO NPHBOLUT K POCTY KO3 HIMeH-
Ta ¢,. KpoMme TOro, ysenuumBaercsi M moJieTHoe uuciao M
(u3-3a yMeHbIIEHHs CKOPOCTH 3BYKA, CBSI3aHHOTO C YMEHb-
IIeHHeM TeMIepaTyphl HApYyXHOTO BO3AyXa). YUHTHIBAs TO
06CTOSAITENILCTBO, YTO YXKe Ha MaJjbiX BLICOTAX PeaKTHBHBIH
camoJieT coBepuiaeT nosieT Ha Viake ¢ uncaoM M, GIH3KUM K
Mypur, MOKHO CHENATb BBIBOA O 3HAYHTENBHOM POCTE K03(-
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{HUKEHTA ¢, DY YBEJMUYEHHH BHICOTH noJjieta. A 3To mpu-
BOJMT K YMEHbUIEHHIO MaxcuMaJbHOH ckopocTtH. Oxnako H0
BEICOTH 11 xm mapgenHe Vyaxe 3aMenssercs A0 HEKOTOPOH

P,
CTelleHH YBEJHYeHHEM OTHOIIEHHS —;l. TMocne xe 11 kM,

KOrga TtsdAra BCJE€ACTBUE INOCTOSTHCTBA TeMiepaTyphl yMeHb-
maeTcs NIPONOpPIHMOHAJBbHO IJIOTHOCTH BO3AyXa H OTHOIUE-

HHE'—PLOCTa\ETCH ITOCTOSTHHBIM, MaKcHMaJjabHasg CKOPOCTb Ina-

IlaeT CHJbHee.
YBennueHue ¢ BHICOTOM HaWBBITOAHEHUIEH CKOPOCTH OIN-
penensercss yMeHblIeHHEM IUIOTHOCTH BO3AyXa, TaK Kak

_ Po
Vnaun H— HaMB ( VEQ .
H

31ech Mbl MoxeM IpeHefpeub BCJEICTBHE OTHOCHTEJb-
HO MaJblx uncesm M BAMSIHMeM CXKHMaeMOCTH BO3Ayxa H
CUHTaTh, UTO KO3(Q(MHUIMEHT ¢, He 3aBUCHUT OT uncia M npu
HEeH3MeHHOM (HauBLIFOAHeIIeM) YyIJIe aTakH.

Ha Bricore 15000 # HauBmIrogHefliasg CKOPOCTb YXKe
6/M3Ka XK MakCMMaJbHOH cKopoctH. Ha moToske camosera
(oxos0 16000 ) xpuBble moTpeOHOH M pacnoJaraeMod Ts-
ru 6yAyT TOJNBKO KacaThCs APYr Apyra B TOYKe, COOTBET-
CTBYIOILEH HaHBHITOAHEHIIEMY YTy atTaku. TakuM oOpasowm,
Ha MO0TOJMKe PEakTUBHBLIA caMoJjieT MOXKeT JIeTeTb T'OPH30H-
TaJbHO TOJbKO C HAWBLITOZHEHIIEH CKOPOCTbHIO.

B oTsiinune oT BHHTOBOrO caMoJieTa, y KOTOPOTO, KaK HaM
"H3BECTHO, MPAKTHYECKH MHHUMAJbHOM CKOPOCTbIO SIBJSETCS
5KOHOMHUYECKAasi CKOPOCTb, COOTBETCTBYIOIIASE MHHUMaJbHOR
noTpeGHOH MOIIHOCTH, Y PeakKTUBHOTO CaMoJieTa €O CTpesio-
BHAHBIM KPBIJIOM IIPAKTHYECKH MHHHMAJbHOH CKOPOCTBIO SIB-
_JisieTcsl HauBBITOAHEHIIasgs CKOPOCTb. DTO OObACHIETCH TEM,
YTO yBeJIMUEeHHe YIJa aTakH CBepX HaWBBLIFOJHEHIIETO MO-
KeT IIPUBECTH K IIOTepe INONepeuyHoi YCTOHUHBOCTH CaMo-
.Jera. TakuM 00pa3oM, y pPeaKTHBHOTO CaMOJIeTa MHTepBaJ
1epPBBIX PEXHMOB TOPH3OHTAJbLHOrO IOJIETa INPOCTHPaeTcH
©OT MaKCHMAaJIbHO# CKOPOCTH N0 HauBHBIMOJHEHILelH, HHTepBaJ
BTOPBIX PEXXUMOB — OT HauUBLITOAHeHIIeHd 1O MHHUMAJbHOH.
HausnirogHefias cKkopocTb — 3T0 I'PaHHIlAa MEXAY NEpBHI-
MH ¥ BTOPbLIMH PEXHMaMH, B OT/JIHYHE OT BHHTOBOTO CaMo-
Jera, y KOTOpOro rpaHuueii MeXAY NepBEIMH H BTOPHIMH
peXHMaMH SIBJSIETC 3KOHOMHYECKas CKOPOCTb.

Ws ckasaHHOTO cjaeiyer, 4TO IPAaKTHYECKHA JAManasoH
ckopocTell ropusoHtansbHoro mnosera D =Vuwe — Vuans,
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T. e. HECKOJIbKO CYXeH Mo CpaBHeHMIO C AHanasoHoM CKO-
pocTeil BUHTOBOTO caMoJera, y Kotoporo D= Vac —V o
Ho B 4HC/IeHHOM BbIpaXKEHHH NHaNa30H CKOPOCTEH PeaKTHB-
HOTO caMoJieTa II0Jy4aeTcsi 3HAuyuTeJbHO OoJjblle, 4YeM
BHHTOBOTO, BCJEACTBHe GOJIbIIOA MaKCUMaJbHOH CKO-
DPOCTH.

Ha puc. 192,a nansl kpuBble, TOKA3HBAIOIINE H3MEHEHHE
MCTHHHBIX* HauBBIFOAHEHIIEH W MaKCHMaJbHOH CKOpocTed
PEaKTHBHOTO CaMoJieTa OT HYJeBOH BBLICOTH MO NpaKTHYe-
ckoro notoaka (15200 m), a crenoBaTesbHO, H3MeHeHue C
BBICOTOH M IIPAaKTHYECKOT0 NAHamna3oHa CKOPOCTeH rOPHU3OH-
tTaJbHoro nosera. Ha puc. 192,6 moxasaHo nuaMeHeHHe C BHI-
COTOH HauBHLIrofHellllefi W MakcHMa/JbHOH CKOpOCTeH 110
npu6opy, a crajlo ObiTh, M3MEHEHHe H JHANa30HAa CKOPOCTeH
no npubopy.

Urak, naussirogaefimas cxopocts B 300—330 km/uac
MOXeT GLITb PEKOMEHAOBaHa KaK HPAaKTHUeCKH MHHHMAaJb-
Hasl CKOPOCTb pacCMaTPHBAeMOr0 PeakTHBHOTO caMmoJjeTa B
rOpH30HTAJbLHOM TOJeTe H Ha ¢urypax. Ha menbmnx cko-
pOCTSIX CaMOJIeT YK€ HeJOCTATOYHO YCTOHUMB U YIPABJSEM.

Hau L Hu
15000 A 15000 —HN]
\ N
\ A,
10000 / 10000 N\
H/mmn Vanic] Voawe.ne Waae, e

5000 / \ 5000 \

/ N\

%ﬂ 400 500 600 700 800 3001900 1700 ﬂZﬂﬂ J00 400 500 600 700 800 500 1000 1100

477 Vop. bt 7ae
a 4

Puc. 192. U3aMeHenne OT 3eMJIM [0 MOTOJKA HaWBHITOAHefAWlel U Mak-

CUMaJIbHOR CcKOpocTefi TOPH3OHTANBHOrO mojera (MCTHHHBLIX H 1O TNpH-

6opy) u [HanasoHa CcKopgcTeH pPEeakTUBHOTO  camoJjieTa  MpH
n=11560 o6/MuH H HAYaAbLHOM rnoJeTHOM Bece G = 4860 ke

* 311er, KaK H 1o Bceil KHHUre, UCTHHHBIE CKOPOCTA QaloTCd IPH
cTaHnaprHoit armocdepe.
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Ha ckopoctsix ke, GMSKHMX K MUHHMaJabHOR ckopoctd, T. €.
200 km/4ac, camoJieT TepsieT CKOPOCTb H CBaJiUBaeTCs Ha
KPBLTIO.

§ 141. PA3TOH U TOPMO)XEHHE B FOPH3OHTAJIbHOM
IOJIETE

[oBopst 0 ropusoHTa/bHOM MOJIeTe, Mbl OOBIYHO HMeeM
B BHAY YCTaHOBHBIUHiiCG NPSMOJHMHEHHBIA NHOJET, T. €. IO-
JIeT C IIOCTOSIHHO# CKOPOCTbIO M COOTBETCTBYIOLIUM eH yr-
JoM aTaku. Ho B Tex cayuasX, KOr[a JIETUHK HMEPEXOMUT OT
OJHOM CKOpPOCTH IlOsleTa K APYrod — OGoJiblledl HJAH MeHb-
e, H3MeHAS NPH 3TOM COOTBETCTBEHHO YTOJ aTaku, moay-
YaeTCs HEYCTAHOBUBILIMICH TOPH30HTAJbHBIH NPAMOJUHEH-
HBIA moJier. DTH CJAy4Yad NPH NMHJIOTHPOBAHHU CKOPOCTHOTO
PEaKTHUBHOTO CaMoJjieTa, 0COGeHHO B 60eBbIX YCJIOBHUSIX, HT-
paioT 60JbIIYIO POJIb.

Ilpn HeycTaHOBHBIIeMCS TOPH3OHTAJLHOM HOJETE CHJA
TATH YyXe He paBHa J0GOBOMY COMPOTHUBJIEHHIO CaMoJeTa.
ITosTomy uMeercss HeKOTODPHIH U3GHITOK TArH AP, KoTopwiil
MOKeT OBbITb IOJOXUTEJbHBIM (KOoraa Tsra GoJblie J060BO-
ro CONMPOTHUBJIEHHS) HJH OTPHIATEJNbHBIM (KOTjJa TAra MEHb-
e J0o6OBOro compoTHB/aeHHd). B mepsBoM ciayuae H3GHITOK
TATH CO3[2eT NOJOXKUTeJbHOEe YCKOPEeHHe H pasroHsieT ca-
MoOJIeT, BO BTOPOM CJyuae €O3JaeT OTpPHLATeNIbHOE yCKope-
que (3aMejJieHHe) W TOPMOBUT CaMOJIeT.

Kak npu pasroHe, Tak ¥ IpPU TOPMOXKEHMH Ha NPaKTH-
Ke, ocobenHo B Bo3AymHOM 0010, 6OJBLUIYIO POJIb HTpaer
BpeMsI, B TeUeHHe KOTOPOI'0 CaMOJIET MOXKET YBEJHYHTb HJIH
YMEHBIIHTL CKOPOCTh TIOJIETA, T. €. BPEMSI PABTOHA f paqp
H BPeMsl TOPMOXKEHHS lyopy-

Bpems pasrona Oymer teM MeHblle, yeM GoJjblue
TATOBOOPYXEHHOCTb CaMoJieTa, T. €. OTHOIIEHHe TSTH [ABH-
raTtelss K BeCy camoJera, H uem 6oJibllle ero a3poAuHaMHuye-
CKOe KauecTBo. JTO OOBSCHAETCS TeM, YTO YCKOpPEeHHe INpH
pasrode paBHo (§ 93):

Jpasr =3(P‘G‘Q) ’

HJIn
R P 1
Jpasar =8 (5 — ?)

(MOCKOJIBKY B TOPH3OHTAJbHOM MOJIeTe

~|o

~1).

Qo
x| -
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A xaxk usBecTHO u3 (DuU3HKH, BpeMs pasroHa OyleT TeM
MeHbllle, uYeM GoJibllle YCKOpeHHe, H ONpelessieTcsl OHO MO
dbopmyuJe:

AV

top = —
pasr Jpasr ’

rae AV — nuanason ckopocteii, B KOTOPOM IIPOUCXOJAHUT pas-
TOH.

Bpems TopMoxeHHS OydeT TeM MeHblle, YeM
MeHbllle KaueCTBO CaMoOJieTa W UeM MeHbllle ero TAroBoopy-
JKeHHOCTh NpH pafore HBUraTesss Ha MaJjoM rase, Tax Kak
Jropw (OTpHLIATENbHOE YCKOPEHHE) DaBHO:

. 1 PM‘I‘
jropng('T( - _G_) .

Cnoco6GHOCTL H3MEHATL CKOPOCTb TI'OPH30HTAJNBLHOTO TIO-
JieTa Has3hLiBal0OT M AaHEBPEHHOCTbIO MO CKOPOCTH.
Uem MeHbllle BpeMsi, 32 KOTOPOE CaMOJIeT MOXKeT YBEJIHUHTDb
HJIM YMEHBUIMTb CKOPOCTb, TEM JIyullleé er0 MaHEeBPEHHOCTb
0 CKODOCTH. ,

HyxHo oTMeTHTB, UTO, HECMOTPSI Ha GOJBIIYIO TSATOBO-
OPYXEHHOCTb, HEKOTOpble PpEeaKTHBHbLlE CaMOJeThl HMeloT
Xyqliye, yeM BHHTOBBIE, XapaKTepUCTHKH pasroHa. JTo
o6bsiCHSIETCSI TEM, YTO PEAKTHBHBIE ABUrare]d MeHee Ipu-
eMHCTHI, YeM MopUIHeBble (Tpefyercsi GoJibllie BpeMeHH Ha
PacKpyTKy MABHraTelst Lo MakKCHMaJbHBHIX 00GOpOTOB).

3a XapakTepHCTHKY MaHeBPEHHOCTH CaMoJeTa II0 CKO-
pocTH OOBIYHO NPHHHMAIOT, C OZHOH CTODOHBI, BpeMs, 3a
KOTOpOe caMoJieT NPH yBeJHueHHH 060POTOB 0 MaKCHMaJb-
HBIX yBesnuuBaeT CKopocTb OT 0,7 Viake 10 0,95 Viake, a ¢
Ipyro#i CTOpoHH, BpeMsi, 3a KoTopoe npu y6opke 060poToB
J10 MHUHHMAJbHBIX CaMoJieT YMEHbIIAeT CKOPOCTh OT Vwake
1o 0,7 V yake.

Jns ynyulieHHss MaHeBPEHHOCTH caMoJieTa N0 CKOPOCTH
NPUMEHSIOT ClelnajbHble CPeACTBa.

Ins  ymeHblleHUS fpasr TOJIB3YIOTCSE GopcaxeM
JBUTaTeaAd*, uTo NO3BOJSET 3a KOPOTKOE BpeMmsi yBe-
JUUHTh TATY HBHTaTels IO CPaBHEHHIO C TATOH B HOpMaJib-
HOM IIOoJIeTe, WM YCTaHaBJ/MBAIOT Ha CaMoJieTe YCKODUTEH,
T. €. JIBUTAaTeJH KPAaTKOBPEMEHHOTO AeHCTBHS, CIIOCOOHBIE 32

KOPOTKOEe BpPEMs Pa3BHTh 3HAUHTEJbHYIO HOMNOJHHTENLHYIO
TATY.

* ®opcax (dppanu.) — ycuienue.
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Has  yMeHblueHHs ! ropu HPUMEHSIOT peBepc THATHU
(HanmpuMep, KaK Mbl 3HaeM, PeBePCHUBHBIA BUHT) HJIH a3 P O-
AMHaMHUeCcKHE TOPMO3a — TOPMO3HBE IIHTKH,
KOTOpHIe TO3BOJISIOT JETUHKY MO0 KeJaHUI0 YBeJUYHBAThb JO-
60BOe COMPOTHBJEHHE CaMOJieTa H TeM YXy[UIaTh €ro aspo-
JHHaAMHUYecKoe KayecTBO.

IMonoOHBIMY TOPMO3HBIMH IIUTKAMU CHAaOXeH ¥ caMoJer
MuT'-15 6uc; ony ycraHOBJIeHBl Ha KoHle (lo3ensKa, U Jer-
YUK MOXKeT OTKJOHSIThL MX IIPOTHB INOTOKA Ha KejJaeMblid
yron — 1o 55°.

§ 142. CKOPOCTb NPH NMOABEME, YroJi NMOJAbEMA,
BEPTHKAJIbHAS CKOPOCTb, MOTOJIOK
U CKOPONMOABEMHOCTH

Hauprlroaneias ckopocTb nofbeMa, IpH KOTOPO# Bep-
THKaJbHasi CKOPOCTb ITOJydaeTcss MaKCHMaJjbHO#H, Y BHHTO-
BBIX caMoJjieToB 6J/iM3Ka, KAK HAaM M3BECTHO, K HaUBLITOJHeH-
mef CKOPOCTH TOpPH30HTAJbHOro moJera. VMHaue obcrout
NeJI0 Yy peakTHBHBLIX CaMOJIETOB.

HsBecTHO, UTO MakcuMaJbHOe 3HAayeHHe BepTHKAJIbHOH
CKOPOCTH ONpeJesasieTcss MaKCHMaJbHOH BeJHYHMHOH H36bITKa
MOUIHOCTH.

ANM&KC
—G

s camoJgera ¢ IOpLIHEBLIM ABUraTeJseM 3HaueHHe
AN yaxe cooTBeTCTBYET TpHGJIH3UTENbHO HAaUBBIMOAHEHIICH
CKOPOCTH TOPH30HTAJBHOTO 1OJIeTa.

Y peakTHBHOrO CamoJjieTa HaWBLIMOJAHeHl!as CKOpPOCThb
nogbeMa HaMHoro OoJiblie HauBbITOAHeiled CcKopo-
CTH TOPHU30HTAJBHOTO IOJIEeTa.

Uto6nl y6eAUThCS B 3TOM, 3aMeHUM B npeabiayies dop-
MyJie M30LITOK MOIIHOCTH 4yepe3 HU30BITOK TATHM U CKOPOCTb.
[Monyunm

Vy MaKc — 75

V — 5(AP'VHOA)M3K(‘ .

MaKeC —
4 G

W3 storo paBeHcTBa BHJHO, UTO MakKCHMajbHOE 3Haye-
HHe BePTUKAJbHOH CKOPOCTH COOTBETCTBYET MaKCHMaJbHO-
My 3HaueHHi0 npousBegeHUsA (AP- V poa)uaxe, a He
npocTo APyaxe (4TO HMMeeT MeCTO NpH HaWBLINOLHEHLIEeH
CKOPOCTH TOPH30HTANBHOTO mOJeTa).
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Ecnu o6paTtuthCsi K KpUBBIM NOTpeGHBIX M pacroJjarae-
MBIX TAT peaKTHBHOTO caMoJjeTa (cM. pHc. 191), To MoKHO
3aMEeTHUTh, YTO TIPH YBEJMUEHHH CKOPOCTH CBepX HAHBLITOJ-
Hejilue#d U30BITOK TATH yMeHbllaeTcsl BeCbMa cjafo, a CKO-
pOCTb CHJIBHO pacTeT. 3a CueT 3TOro IPOU3BELEHHe
(AP- Vqoz) yBeIMUUBaeTCs, a CELOBATENIbHO, DaCTeT H Vy.

Pocr V, npu yBeauueHnu CKOpOCTH IO TpaekTopuu Oy-
JIeT TMPOHCXOAUTHL A0 TexX Nop, NOKa He HauyHeT CHJbHO pa-
cTH J1060BOe conporuBsaeHue. [Ipu 3ToM yBennHueHHe CKOpO-
CTH He CMOXKET KOMIEHCHPOBAThb yMeHblleHue U3ObITKA TH-
ru AP u npoussenenre (AP-Vy,,) cTaHeT yMeHbIIAThCS.

STO CTaHET NOHATHBIM, €CJAH BCIOMHHTb NMOAbEM BHHTO-
BOT'0 caMoJieTa J0 Io-

Hu tronka (§ 62). Kak u
TaM, JEeTUHK PeaKkTUB-

15000 \\ HOTO caMoJieTa HauH-
\ HaeT Mo1beM Ha Hau-

10000

\\ | 1= 11560 o0 it BbIroJHefIelf cKopo-

”L”MM/W CTH noabeMa, a Js
TOTO, 4TOOBl IO Mepe

noabeMa CKOpPOCTb He
o NN yBeJIMuUBaiach (Io-
\ CKOJBKY € BBICOTOH

7 3 Torpe0HAas CKopocThb

W.mrcet yBEJMYHBAeTCs Npo-
a NMOPLLHOHAJBHO BBICOT-
HOMY KO3((PHIHEHTY),
T. €. OocTaBaJjsach Bce
Lt BpeMsl HaHUBBIFOJHE-
= | el, JeTuux 1o Mepe

él]'//ffﬂi//ﬂ/[// nonmeMa HEeMHOTO
yBeJHUUBaeT yroJ

//<n-1120iad/4//1ﬁ . araku. [lostomy cko-

)

15000

14000

pocte mo npubopy
5000 . yMeHplIaeTcss U K IO-
TOJIKY JIETYHK ITOAXO-
, JHT Ha HAUBLITOMHEH-
J 5 ) 5 2 % uefl CKOpPoCTH ropu-

4 cek
Vi 30HTAJbHOI'O TMNoJieTa

no
Puc. 193. Hismenenne MakcuManbHO# Bep- ( Tnﬁﬂﬁopy)é
THKANbHO# CKOPOCTH NOABEMAa OT 3eMJIH aKiM ~ 0bpasom,
no motonka M 6aporpamma mogbema o HA4 TIOTOJKE HAHUBHI-
MOTOJIKAa DEAKTHBHOTO camoJera rogHefmas CKopocTh
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nojbeMa CpaBHHBaeTcs ¢ HaMBBITOAHEHIIEH CKOPOCTBIO I'0-
PH30HTAJbHOTO ToJieTa (y BUHTOBOI'O CaMoJieTa — C 3KOHO-
MHUYECKOH CKOPOCTbIO).

BoJabiuo#i moToJok peakTHBHEIX HcTpeburenet oObsc-
HSeTcAd HAaJuuHeM OYeHb GOJbIIOr0 H30BITKA THATH.

Or BeJHUHHHl M36bITKAa TATH 3aBHCHT YTOJ NOAbeMa, Mo-

CKOJIBKY sin © = AG}—) (§ 59). IlosTomy yroa nogbema peax-

THBHBIX CaMOJIETOB 3HAUHUTEJbHO 6OJILLUE, YyeM BHHTOBBIX.

Bosbluiast HauBBITOAHEHIIass CKOPOCTh NOABEMA H 60Jb-
o yros mnomgbeMa RAalOT, €CTECTBEHHO, GOJbLIYyI0 BepTH-
KaJbHYK CKOPOCTb INOABEMa, MNOCKOABKY Vy = Vioysin ®
(§ 60), a TakXke H XOpOUIYIO CKOPONOAbEMHOCTb. ONHAKO C
‘BHICOTOM MakCHUMaJjibHas BePTHKaJbHAas CKOPOCTb YMeHb-
maercss (BeJefcTBUe YMeHblIeHHs H3ObiTKa Taru). MsmeHe-
HHe MaKCHMaJibHOH BepPTHKAJbHOH CKOPOCTH ¢ BHICOTOH pe-
AaKTHBHOTO caMoJieTa TNokasbiBaeT puc. 193,a.

CxoponoabeMHOCTb PEAaKTHBHOTO CaMoJIeTa XapaKTepH-
3yer u Oaporpamma, usobpaxenHas Ha puc. 193,6. Kax
BUAUM, npu B3ajerHoM (6oeBoM) pexnme [BUTraTes]ss CaMo-
Jet 3a 5 MuH. gocruraer 11000 », T. e. cTpaTocdepnl.

§ 143. CIIYCK C PABOTAIOUWIUM JBHTATEJIEM,
NNJIAHUPOBAHHE W NMHKHPOBAHHE

Cnyck camoJgiera, ocobeHHo B GOeBHIX VCJIOBHAX, Hepen-
KO OCYIIeCTBJISeTCS TpPHM HaJMUYM{ 3SHAUMTEJbHOH TArH. B
TaKUX cyuyassX Y pPeakTHBHBIX CaMOJIETOB HapacTaHHe CKO-
POCTH TIPOHCXOAUT 3HAUUTEJbHO GBICTpEE, UeM Y BHHTOBBIX
camosieroB. OObsicHAETCA 3TO TEM, YTO B TO BpeMf, KaK V¥
BHHTOBOTO CaMoJieTa C YBeJHUYeHMeM CKOPOCTH Tsira BHHTA
najaer, y peakTHBHOrO CaMoJieTa C YBeJHUYEHHEM CKOpPOCTH
TSira He TOJbKO He Najaer, a AayKe HeCKOJbKO BO3pacTraer
(cM. puc. 190).

Takum o6pasoM, Bo BpeMs CIYCKa NIPH HaJHUMH 3HAUH-
TeJIbHOH TATH ABUTATeJSl CKODOCTb TOJeTa MOXKeT oueHb
OLICTPO NOCTHUTHYTH GOJIbLIIMX 3HAUEHHH NMPH 3aKPUTHYECKUX
yucnax M mosera.

Cnyck 6e3 HaJuuus 3HAYUTENBHOH TATH, T. €. IJIAHHPO-
BaHHMe DPEAaKTHBHOI'0 CaMoJieTa Ha MAaJblX CKODOCTAX, HHUEM
He OT/IMY@eTcs OT IJIAHHPOBAHHUS BUHTOBOTO camoJera. [Ipu
9TOM PEeaKTHBHLIH CaMoJ/ieT MOKeT OBITb W HENJIOXHM ILia-
HEepoM.
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Puc. 194. BpeMsi nuUKHpPOBaHHS pPEAKTHBHOTO CaMoJ/eTa C BbI-
cotel 13000 # mo 11000 M ¢ mpuMeHeHUeM TOPMO3HHIX IIMTKOB
H 6e3 HHX, DacrnoJioXKeHHe TOPMO3HHIX LIHTKOB Ha (rosensike

ITpn KpyToM NJIaHUPOBAHUM M TeM OoJiee NMUKUPOBAHHH,
KOTJla CKOPOCTb pPEakTHBHOrO caMojera jocTuraer 60Jb-
LUIMX 3HAUEHHH, KauecTBO caMoJieTa YXYZAlIaeTcsl He TOJbKO
B pe3ysJbTaTe YMEHbIIEHHs YyIJja aTakd, HO U NOJA BJHSIHH-
€M CXKHMaeMOCTH BO31yXa, NMOCKOJbKY H3MeHseTcs noJspa
camodsieta. IToaToMy CHJBHO YMeHbIIAeTcsi KaK JaJbHOCTb
TNJIAaHUPOBAHHUS, TaK M BpeMs NJAHUPOBAHHUSl HJM NUKHPOBa-
HHS C BBICOTHI.

BriBaer Heo6XOAHMOCTh YMEHbLUIMTbL BpeMs IHKHPOBA-
HUg Ge3 U3JMIIHEro yBeauueHuss ckopoctd. C 3ToH LeJbio
eile 60Jbllle YXYIWIAIOT KAuecTBO CaMoJieTa NYyTeM CKOJIb-
JKeHHUST WM TpUMeHEeHHS TOPMO3HBIX HIHTKOB HJM TOro U
npyroro ogHoBpemento. Ha puc. 194,a npuBegensl KpHuBHIE,
II0Ka3bIBalollie BPeMsl THKHPOBAHUA PEaKTHBHOI'O caMoJeTa
¢ Boicotel 13000 # mo 11000 » npu paboTe nBurartens Ha
masom rase. CkopocTh BBOJA B NHKHPOBaHHe Vigp=
=300 xm/uac, a B XOHIe TUKHPOBAHUS CKOPOCTb HNOCTHraer
60JbIINX 3HaUYeHHH, Tak uTo yHcao M =0,90—0,92. Mu BH-
IOUM, YTO IIDH TNUKUPOBAHUU 110 NpsMoi 6e3 BHIMyCKa TOp-
MO3HBIX HIUTKOB {mux=50 cex., ¢ BHITYCKOM TOPMO3HBIX LIUT-
KOB fnuk=30 cex., a ¢ TOPMO3HBIMH IIUTKAMH H CKOJbKe-
HUEM fne= 22 cex.

BBINyCK TOPMO3HBIX ILIMTKOB IO3BOJISIET IIMKUPOBAThb
Gosee AauTenbHOe BpeMss u ¢ O6apwmumu yraamu. ITpouc-
XOQHT 3TO BCJEACTBUE TOro, UTO YBeauuuBaercs J000Boe
COTPOTHBJIEHHE M CKOPOCTh INPH HMUKHPOBAHHU Hapacraer
6oJsiee MenJieHHO. DTO MPHBOAUT K TOMY, UTO IpeldesbHble
3HAUEHUs1 CKOPOCTH INUKHPOBAHHUS [OCTUTaloTcs 3a OoJee
IOaUTeNbHOE BPEMs M Npu OOJbIIUX yriax.
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Ha nepBufl B3rasig Kaxercs CTPaHHBIM, UTO BO3QYLIHLIE
TOpPMO3a yMeHbIIAIOT BpeMs nHKuposaHus. Ho meso B ToM,
YTO NpPH BHIMYCKAHHU BO3AYLIHBIX TOPMO30B YXyAllaeTcs Xa-
YecTBO CaMoJieTa W N03TOMY OH IHKHPYeT Kpyue, B pe3yJib-
TaTe Yero Bo3pacCTaeT BepTHKaJbHas CKOPOCThb, a CJelJOBa-
TeJIbHO, BPEMsI NHUKUPOBAHUS YMEHbIIAETCH.

B 3akaiouenue 3aMeTHM, 4YTO TOPMO3HBle LIHTKH
(puc. 194,6) paspeliaercss BbIyCKaTh Ha BCEX CKOPOCTHAX H
Ha BCeX BBICOTAX.

§ 144. OTPAHHYEHHSA NO CKOPOCTH H MO YHCIIY M.
YKA3ATEJIb NNOJIETHOTO YHCJA M

CKOpOCThL moJieTa PeakTHBHOT'O caMmoJieTa He TOJbKO Ha
NUKUPOBAHHH, HO Haxe B TOPHU30HTAJLHOM NOJeTe MOXKET
NPEBLICHTL TPeNeJbHO MOMYCTHMEIE 3HAUEHUS MaKCHMaJb-
HOH CKOpOCTH M uHcaa M. Drtu 3HaueHHss YCTaHaBJUBaeT
KOHCTPYKTOp TpPH a3pOJHMHAMHYECKOM M IIPOYHOCTHOM pac-
yeTe CaMoJieTa, HA3hIBast CKOPOCTh MaKCHMaJbHOM He IOTO-
MY, UTO CaMOJIeT He MOXKeT pa3BHTh OoJjbllell CKOPOCTH, a
MOTOMY, UTO Ha GOJIbIIYIO CKOPOCTh HAHHBIH caMoJieT He pac-
CYMTAH I10 YCJIOBHSM TPOYHOCTH, YCTOHYHMBOCTH U YNpas-
JISIEMOCTH.

Orpanuuenuss mo npubOPHOH CKOPOCTH KOHCTPYKTOD YC-
TaHaB/AWBAET, HCXOSl M3 MPOYHOCTH U XKECTKOCTH IJIaHepa
camoJsieta. D10 0ObSCHSIETCS TeM, 4TO yKasaTeJab npubop-
HOM cKopocTH ¢ akTHUeCKH MOKas3blBaeT He CKOPOCThb NOJIETa,
a CKOPOCTHOH Hamop, T. €. a3pOJAHHAMHYECKYI0 Harpysky.
IpeBbllieHHe NpefeabHOr0 3HAUeHUs MPUOGOPHOH CKOPOCTH,
YCTAHOBJIEHHOM IJISi MaHHOTO CaMoJieTa, MOXKeT NPUBECTH K
paspylIeHHI0 KOHCTPYKUUH, ee AedopMallu HJIM K NOSBJE-
HHI0 BuOpamuii tuna ¢Ja.aTttep (camMoBo3byKAalOIUECH
Kose6anust Kpblja HJM ONepeHusi), a NpH HEeZOCTaTOUYHOM
JKECTKOCTH KPblIa — K peBepcy (oOpaTHOMY HeHCTBHIO) 3Je-
POHOB.

OrpaHnueHnne no uuciy M ycTaHaBJHBaeTcs H3 coofpa-
KeHUH YCTOMUHMBOCTH M YNPAaBJ/sIEMOCTH CaMoJeTa.

Ykasarteab noserHoro yuciaa M. Virak, 1,5 npasuabHOro
MUJOTHPOBAHUS PEAKTHBHOTO caMoJseTa JIeTUHKY MaJo 3HaTh
CKOPOCTb TOJIeTa, a Halo ellle 3HAaTh W IoJeTHOe uncjao M.
[Tostomy, kpoMe OOBIUHOTO YKa3aTe/st BO3AYUIHOH CKOPOCTH
(c mompaBKOH Ha CXKMMAeMOCTb BO3AYyXa), JETUHK IOJb-
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3yercs ellle yKasateseM moJseThoro yucaa M. Ha uem ocHo-
BaHO YCTPOHCTBO 3TOro npubopa?

Kak n3BecTHo, B NMpHeMHHKe BO3IYUIHOTO NaBJEHUS IH-
HaMuueckasi TpyGka BOCIPHHMMaeT NOJIHOe JaBJieHHe, pas-
r{&e CyMMe CTaTHYeCKOI'O AaBJIeHHs p U CKOPOCTHOrO Haropa
~5 - Tak Kak CKOpoCcTb CTPYeK BO3/yXa, MONafaiolluX B 3Ty
TpyOKy, 3aTopMaXkKuBaeTCs A0 HYJs, TO NOJHOE JaBjeHue B
TpyOKe Ha3bIBAIOT TakkKe M aBJeHHEM TODMOXEeHHS
(Propy)-

Jast ocymiecTBienust ykasartens uucia M mosb3yiorcs
Propu —P

b

3aBHCHMOCTBIO MeXAy 4HcJoM M U OTHOlIeHHeM
KOTOPYIO BhIpaxKaer ciaemylouas ¢opMmyJsa (BEBOL ee ONy-

CKaeM):
,___.__1___
M =223 ]/(A” + 1)3“

rae Ap =Propm — P. A
H3 sT0it GopMyabl BHIHO, UTO KaXKIOMY OTHOIIEHHIO —f
COOTBETCTBYeT ompeleleHHoe uyucao M; ciaefoBaTesbHO,

Puc. 195. Cxema ojHoro M3 ykasaremeil yucna M
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H3Mepsisl 3TO OTHOLUEHHe, MOMKHO OTTPAAYHpPOBATh IIKAJy
apubopa B uyucaax M.

Ha puc. 195 usobpaxeHa cxema OJHOTo M3 yKasaresef
noJeTHoro yucaa M.

OcHoBHBIMH AeTassiMu npubGopa sABASIOTCS ABe rodpupo-
BaHHble KOpoOku A u 5, nmpuuem B Kopo6Ky A moxBomurtcs
J1aBJleHHe TOPMOXEHHs W3 AUHAMUUYECKOH TPYOKH MpUeMHH-
Ka BOSIYIIHOTO HaBJeHUs, a KopoOka b5 3akpbiTa HarJayxo
H BO3NYX U3 Hee BbikauaH. CijenoBaTesnbHo, KopoOka A Huc-
MBITHIBAET H3HYTPH NaBJIE€HHE TOPMOXKEHHS Propy, 8 CHApPY-
KU — arMocepHoe (CTaTHueCKoe) MAaBjeHHe p, KopoOka
Ke b HCHBITHIBaeT TOJALKO HapyKHoe naBJjeHue p. Takum
o6pasoM, kopo6ka A nedopmHpyeTcst MOR JeHCTBHEM pasHoO-
CTH [1aBJAGHHH Propy — P, 3aBUCAIIEH OT CKOPOCTH M BBICOTHI
nosieta, Kopobka xe 5 medbopmupyercs mon mefcTBueM 1aB-
JIeHHs1 p, 3aBUCSIIEr0 TOJIBKO OT BBICOTHI MOJIETa.

MexanuswM, cBasbiBawouuid o6e KOpoOKU U CTPesKy INpH-
fopa, paccuuTaH Tak, UYTO YroJl OTKJOHEHHsS CTPEJKH Bceraa
HpAOHOleHOHaJIeH HU3MEHSIOLIeMYCsl B TOJeTe OTHOLIEHHIO

4

p

FMTABA XIX
YCTOUYHUBOCTb U YNIPABJSEMOCTD

§ 145. MPOJOJIbHASL YCTONYHUBOCTbL H YNPABJAEMOCTD

Ha Gospliux CKOpOCTSIX TOJIeTa CKUMaeMOCTb BO3AyXa
BEI3BIBAET M3MeHeHHe a’3POJAMHAMHUUECKHX CHJ1 H MOMEHTOB,
IeHCTBYIOIIUX HA CaMOJIeT, a 3TO BJHSET Ha YCTOHYHBOCTb U
yIpaB/sieMOCTh caMoJieTa. $IBJEHHS 3TH OUEHb CJIOXKHBI,
109TOMY Mbl KOCHEMCSI HX JIXIIb B OGIIHX yepTax.

[lpn ananuse NMpoAONBbHOH YCTOHUMBOCTH  Pas’NU4aioT
YCTOAUMBOCTL MO CKOPOCTH M YCTOHYHMBOCTb MO Neperpyske.
ITocMoTpuM mpexie BCero, uTo 3To O3HAyaer.

YcTofiunBOCTHIO NO CKOPOCTH HasbBaercs
crnocoGHOCTh caMoJgeTa Oe3 BMellaTelbCTBA JIeTUMKa IIPH
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CAy4YaifHOM M3MEHEHHH CKOPOCTH (YMEeHbLIECHHH HJH YBeJH-
YeHUH ee) BePHYTbCA K TlepBOHaua/jbHOH ckopocTH. Ilpu
$TOM MpejmoJiaraercs, YTO NMEPerpyska OCTaeTcss HEH3MeH-
Hofl.

YcToiuuBOCTbIO MO meperpysKe HasblBaercs
CNOCOGHOCTb CaMoOJIeTa COXPaHSITh NEePBOHAYAJbHYIO TNepe-
rpy3Ky 0e3 BMellaTesabcTBa JeTudka. CKOPOCTb MOJIeTa NpU
3TOM CUMTAIOT NOCTOSHHOH.

Ilpu yBeanuennn uncaa M 10 Mypur CTENEHb MPOIOJBHOM
YCTOHUMBOCTH IO CKOPOCTH YBeJHYHBAETCH, a N0 Neperpys-
Ke yMmenbluaercd. Ecau ke mnonernoe uucao M GoJblie
M,pur, TOKapTHHA H3MeHsSIETCH, T. €. YCTOHUHBOCTB 110 CKOPO-
CTH yMeHblIaeTcsl, a IO Ileperpyske BO3pacTaer.

OTo oObsACHSETCS XapaKTepoM IepeMelleHHs LeHTpa
JaBJeHHs TPU Pas3JUUHBIX yKcaax M mosera.

ITpu nonerHom uncae M, MeHbieM Mypur, ClyuaiiHOE yBe-
JIMYEHHE CKOPOCTH IPHUBOJUT K IlePeMellleHHIO LeHTpa HaB-
Jenus Bnepel. [losToMy yros aTaku yBelHuMBaercs H, Cie-
J0BaTeJbHO, CKOPOCTh yMeHbllaeTcs. Ecau Xe cayua#ino
YBEJHUUTCA YrOJ aTakd (& TeM CaMbIM U Ieperpyska), 1o
nepeMellleHde UEHTpa [aBJEHHS BTEPel BLISOBET AaJibHel-
llee yBesiMYeHHe yrya aTaku (M Neperpysku).

Ipu nosiete c uncaom M, 60ab1HM Mipur , CTyUaiiHoe yBe-
JIMUeHHe CKODOCTH MPHBENeT K NepeMelleHHIO LeHTpa JaB-
JIEHHs] Hasal, K MOSIBJAeHHI0 J0OABOUHOTO MHKHPYIOUIETO MO-
MEHTa, K yMeHbIIEHHIO yIJa aTakH, a CJAeJ0BaTe/]bHO, H
JajpHelleMy yBeauueHnio cxkopocrd. CayuaiiHoe Xe yBe-
JIMYeHHe yria ataku Oyfer TapupoBaThCs 3THM N06aBOYUHBIM
MUKIPYIOIIUM MOMEHTOM.

§ 146. YCHUJIMSA HA PYYKE YINPABJIEHHA PYJIEM BbICOTbI

B NMPAMOJIMHEMHOM IOJIETE NMPH 3AKPHUTHYECKHX
YUCJIIAX 4

YMeHblLIEHHE TIPOJAOJbHOH  YCTOHYHBOCTH IO CKOPOCTH
NpU 3aKPUTHUECKHX yHcaaxX M mojiera B/AHMSIeT IVIaBHBIM 06-
pasoM Ha XapakTep M3MeHEeHHI yCUJUil Ha pyuke ympasJe-
HUS pyJeM BBICOTHl B NPSIMOJIMHEHAHOM YCTaHOBHBIIEMCS TIO-
Jere. ¥ MePBBIX PEaKTHBHBIX CAMOJIETOB C HECTPEJOBHIHBIM
KPBLIOM 3TO BJIMSIHHE CKashlBaJOCh B MOSIBJEHHH GOJIbIIXX
MHKMPYIOILMX MOMEHTOB, BBbI3BIBABLIHX 3aTSITHBAHHE CaMO-
JeTa B MUKMPOBaHHe. Y COBPEMEHHBIX CaMOJIETOB 3TO He-
NpUATHOE sBJeHde Habuaiogaercs Juilb B ca1abolfl cTeneHy.

376



».%
S

25

T

H=55004

S
1

H=2300m

&
T

H=100001

Labruue  yewnun
oS
1 T

29
”13 ”'4 | T I 1 —

) ]
01 0z wg/w 26 N 10M

5

di

TRRy2
Jeanus

m-

Puc. 196. BanancupoBouynble KpuBHIE YCHIHMHl Ha pyuKe ympas-

JIEHHd DYyJieM BBLICOTHI peaKTHBHOIrO caMoJsieTa B TOPU3OHTAJbHOM

noJieTé Ha pasHeX BHICOTAX (ﬂpﬂ HeﬁTpaJleOM TNOJIOXKEHUH
TpUMMepa)

Ha puc. 196 npuBeneHsl KDHUBble U3MEHEHHS YCHJHH Ha
pyuKe ynpaBJeHHS pPyJeM BBICOTHl B 3aBUCHMOCTH OT 4HcJ/a
M (npu HefiTpaJbHOM NMOJIOKEHHM TPHMMepa) PeakKTHBHOIO
caMmoJieTa B TOPHU3OHTA/bHOM MOJIeTe Ha Pa3HBIX BLICOTAX.
Mgl BuIMM, UTO, HanpuMep, Ha BbicoTe 5500 # ¢ yBeaHYeHH-
eM uMcaa M moJsera JIeTUYMKY NPHUXOAUTCS NPHUKJIAAbIBATL K
pyuke maBsimive ycuaus (ot cebst), T. €. CaMOJIET CTPEMHT-
¢ xabpupoBaTh. DTH YCHUJIUS CHAayaJa IJ1aBHO BO3PacTaioT
a4 npu M =0,83 pocruraior 8,9 ke, a 3arem, HeCMOTps Ha
poct ckopocTH, yMeHbinawores npu M =0,91 go 5,2 ke, npu
JasbHelillleM e pocTe uncaa M BHOBb CHJIBHO M Pe3KO yBe-
JUYUBAIOTCH, T. e. KaGpUPYyOIHUA MOMEHT pe3Ko BO3pa-
CTaeT.

Ha Boicore 10 800 » npu pocre uucia M maBsiine ycu-
Just oueHb Masbl ¥ npu M =0,9 paBHB HyJIO, T. €. B 3TO
BpeMs JIeTUHK He HCHBITHIBAeT HUKAKOT'O HaBJeHHsa Ha pyd-
Ky ynpasJeHnus. Ilpu nanpHefimem BospacraHuu uucaa M
YCH/IMSL HAa pYyYyKe MEHSIOT CBOH 3HAaK W CTAHOBSITCS TSAHY-
muMu (Ha cebs), T. e. MOABHJICA NUKUPYIOUUL MOMEHT, KO-
topulit mpy M =0,91 cocraBasier okodo 2,5 k2. 3areM ycu-
JIMSl CHOBA CTAHOBSATCH NaBSALIUMH, T. €. CaMOJeET CTPEMUTCS
CHOBa KabpupoBaTh, NpHUeM H 3[echb KaOpUPYIOUHMH MOMEHT
pesxo Bo3dpacTaeT ¢ JajbHeHLINM yBeJHueHHeM uucaa M.
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Kakx o6bSCHHTL yKasaHHble H3MEHEHHsl YCHJHH Ha pyd-
Ke YNpaBJIeHHs PyJaeM BHICOTH C YBeJAHYEHHEM CKOPOCTH IIo-
nera?

IMpennosoxuM, uro caMoJjieT c6aJaHCHPOBAH HA KaKOH-
To ckopocTd. IlJs yBelduueHHs CKOPOCTH MOJeTa YCTOHUYH-
BOTO CaMo0JieTa JIeTUHK [JOJI)KEH YMEeHbIIUTb YroJ aTaki, 1. e
1aBUTb HA PYUKy. YBeJHUeHHE CKOPOCTH 10 Mypur  TPHBOLHT
K mnepeMellleHHI0 IeHTpa HaBJIEeHHS Bhepel U TOSIBJEHHIO
KaGpupylolero MoOMeHTa, AJs NPEeONOJIEHHsT KOTOPOTro Tpe-
fyeTcss NMPHJAOXKHUTh HOOABOUHOe HdaBslllee YCHJHE.

B naJjbHeiimeM e, mocJe KpUTHUECKOT0 yncaa M, nestp
NaBJieHus TepeMelllaeTcss Haszalq U IPU YBEJHYEHHH CKOPO-
CTH ToJieTa HaBJeHHe Ha pyuke CHayajJa Iajgaer, a 3aTeM
MOXKeT Jdaxe U3MEHHMTb 3Hak. JIeTunk BHHYXIeH Oyner B
3TOM cJaYyuae yiKe He 1aBHTb Ha PYUKY, a, Ha000pOT, TAHYTH
ee Ha ce0d.

Korna e u nmox KpblJIOM BO3HHKHET MeCTHas CBEPX3BY-
KOBas CKOPOCTb, LIEHTP NaBJIeHHs BHOBb nepeMellaercs BIie-
pen u JIeTUMK OMNSTh JOJIXKEH CO03[aBaTb [AaBsilllHe YCHJHS Ha
PYUKY.

Kpusble Ha puc. 196, xax O6bl10 OTMEUEHO BhIlle, NOKa-
3bIBAIOT €Ille, YTO ¢ NpHOJIHKEHHeM CKOPOCTH MoJjeTa K CKO-
pOCTH 3ByKa, a HUMEHHO: B AuanasoHe yucea M or M=0,92
10 M = 1,0 — naBsmiye ycuJausl Ha pyyke yrnpaBJeHHs pyJeM
BHICOTBI PE3KO M CHJbHO BO3DPAacTaioT. ITO TakxKe 00bACHSET-
€ B OCHOBHOM YKas3aHHBIM H3MeHeHHEeM MOMEHTa Kphlia
MoJ BJIHSTHHEM CXKMMaeMOCTH BO31yXa, TaK KaK KOTIa BoJl-
HOBOH KPH3MC ITOJIHOCTHIO OXBATUT BEPXHIOI H HHIKHIOKIO MO-
BEPXHOCTH Kpblja, LEHTP NaBJEeHUsS CHOBA MmepeMeliaercs IO
HanpasJ/JeHHI0O K nepenHell KpoMke Kpelia. Kpome sroro,
CKa3blBaeTCsl BJMSHHE elle ABYX (haKTOPOB: HEKOTOPOTo Mo-
HUKeHHs 3(h(EeKTUBHOCTH PYJsl BBICOTH U YBeJHUEHHS Liap-
HHUPHOT'O MOMEHTA PYJi BBICOTHl — ONATb-TaKH H3-3a CIKHU-
MaeMOCTH BO3AyXa.

Jleso B TOM, YTO BOJHOBOW KPHU3HC OXBATHIBaeT He TOJb-
KO KPbLJIO, HO U TOPU30HTANbHOE ONepeHUe, XOTS U HeCKOJb-
KO mo3xe, yeM Kpblio. [Ipy BO3HHKHOBeHHH Ha cTabusnsa-
TOpe 30HBI CBEPX3BYKOBLIX CKOPOCTEeHR OTKJOHEHHe pYJsi
yXKe He MOYKET H3MEHUTh pacrpefeseHue NaBJeHHS MO BCe-
My OnepeHHIO, TaK KaK Co3jlaBaeMble pyJeM BO3MYIIEHHS He
MOTYT NpPOHMKATb uUepe3 YAApHYIO BOJHY (IOCKOJBKY CO3-
naBaeMble pyJeM BO3MYIIeHHss PaclpOCTPAHSIOTCS Blepen
CO CKOpOCTbIO 3BYKa, a BO3JAyX BIEpPeaH CKauka Ha cTabu-
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Puc. 197. TlpumepHbiii BHJ 32BHCHMOCTH OT 4YHC-

na M: @—xosbouunenta 3pGeKTHBHOCTH DY

BLICOTH; 6—K03(ullMenTa LapHHPHOTO MOMEHTa
Py/si BBEICOTHI

JH3aTOPe IBUKETCS €O CKOPOCThIO GoJbluefl, 4eM CKOpPOCTb
3Byka). B pesyabrare 3¢PexTHBHOCTb pYJs BBHICOTH He-
CKOJIbKO yMeHbLIAaeTcs.

Ha puc. 197,a nu3o6paxeHn npuMepHbIfi BUA 3aBHCHMOCTH
ko3 bHuHeHTa 30 (OEKTHBHOCTH PYJs BBICOTH M, OT YHCAA
M. MoxHo Bupetb, uto Bckope nociae M wpur KO3 PUIHEHT
3¢ GeKTHBHOCTH PYJsi yMeHblIAeTCs M HauMeHblIee 3Hade-
HHe UMeeT npu M =1, T. e. XorHa CKOpPOCTb I0JeTa HOCTHUTI-
HET CKOPOCTH 3BYyKa (NpU Ilepexojle uepe3 «3BYKOBOH 6apb-
ep»). 3areM >QQeKTHBHOCTb py/asf MNOBHIWAETCS M NPHU
CBEPX3BYKOBBIX CKOPOCTSIX OCTAeTCsl OCTOSTHHOH, XOTs H He-
CKOJIbKO MeHblLIeH, 4eM Ha MOKPHTHYECKHX CKOPOCTAX TO-
Jera,

CrpesnosunHas ¢dopMa ropu3OHTAIBHOTO ONEpPeHHs C YT-
JIOM CTPEJOBHIHOCTH OOJIBIIHM, YeM y Kpblla, yMeHbIIaeT
yKa3aHHOe HENpPHUSITHOE sIBJIEeHHe, HO BCE e HeKOTOpOoe CHH-
xeHne 3(GEKTUBHOCTH PYJ/Is BLICOTH MOXET HMeTb MeCTO.
[TosToMy npu 3akputuuyeckux yuciaax M noJeta OJsT ROCTH-
KeHHs Toro ke 3 dekTa, Kak NMPU AOKPUTUYECKHX, JIETUH-
Ky NPUXOJUTCS OTKJOHSTH PYJb BHICOTHL Ha 60JBLIME Yroa
H, CJefoBaTe/bHO, PHIaraTh 6oJbliee YCHJME.

Janee, npy BO3HHKHOBEHHM BOJIHOBOTO KpH3HCa Ha Tro-
PH3OHTAJLHOM ONEPEHUH CKauKH 1aBJEHHS KaK Ha BepXHeil,
TaK M Ha HHXKHEH MOBEPXHOCTH ONEpPeHHs MOTYT OKas3aThCs
pacloJIOXXeHHBIMH BO/IM3M 3aIHeH KPOMKH pYJsl BBICOTHL
DTo BHI3BIBAET Pe3Koe yBeauueHHe KoddhdunueHTa 1WIap-
HHUDHOrO MOMeHTa pyJsl BHICOTH (pHc. 197,6), a TeM caMbM
M yBeJHueHHe YCHIHN Ha pYuKe YHpPaBJEHHS DYJeM.

OnucaHHble U3MEHEHUs] YCUJIHH Ha pYyuke YIpaBJeHHS
pyJieM BBICOTBI, pa3yMeeTcsl, YCJOXHSIOT NHJIOTHPOBaHHE
caMoJieTa Ha OKOJIO3BYKOBHIX CKOPOCTAX, HO He NpeACTaB/s-
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10T 0COGBIX TPYRHOCTeH A/ JieTuHKa M TpPeOyIOT OT Hero
JHUIIb TIOHUMAaHKS II0OBEJEHUs] CaMoJieTa H CHellHasJbHOR Tpe-
HUPOBKH.

§ 147. YBEJIMMEHHUE YCHJIMH JJIA CO30AHHS
EJWHHUBI NEPErPY3KH

ITocMoTpuM Temepb, Kak cKasbiBaeTcst Ha MPOJOJLHOR
yHnpaBJasgeMOCTH caMoJieTa YCTOHUMBOCTb IO leperpyske.

Brire MBI BHAeJM, YTO OT CTENEHH YCTOHYMBOCTH IO
CKOPOCTH 3aBHCST YCHJHSA, .NPHKJIAJEBAEMble JETUHKOM K
pYyuKe ynpaBJ/ieHHSI DyJeM BLICOTHL B NPSIMOJUHEHHOM I0JIe-
Te NpH 3aKpUTHYecKuX uyucaax M. Ot creneHu ke ycToiuu-
BOCTH IO Neperpyske 3aBUCAT YCHJHS, IPHKJAIbIBAEMEIE
JETYMKOM [JIS CO3MaHUsl eJUHHLBl Neperpysku IpH BEepPTH-
KaJbHOM MaHeBpe.

Kax usBecTHO, 1pH BepTHKAJbHOM MaHEBpe /IS HCKPHUB-
JIEHHsI TPAEKTOPUH TO0JeTa JEeTYHK YBEJUUYHBAET YTOJ aTakH
(6eper pyuxky ymnpaBjenuss Ha ce6s) ¢ Leablo <o03aTh
NONABEMHYIO CHJY ©GoJblle CHJBI Beca, T. €. CO3LaTh Tepe-
IpysKy. ¥YCH/IHe 1151 CO3JaHUs KayKIOH eIHHHLBI Ieperpys-
KH (CBepX meperpysku n=1) Bo3pacTaeT ¢ yBeJHdeHHEM
CTEeNeHH YCTOMUMBOCTH IO NEeperpyske.

JleTHble MCMBITAHMS CaMOJIETOB ITOKA3bIBAIOT, UTO eCJH
CTelleHb YCTOHUMBOCTHU TO Ileperpys3ke HeJOCTATOYHA, TO YCH-
JHe JIig CO3LaHUs eJHHHUIBl Meperpysku MNOJydaercs Ha-
CTOJIbKO HE3HAYHUTENLHBIM, YTO JIETUYMK HEOCTOPOKHLIM CHJlb-
HBIM B3SITHEM PYYKH YIpaBJjeHHs Ha ce6s MOXKeT CO3NaTh
CTO/Ib GOJIBIIYIO IePEerpysKy, UTO OHa MOIKET MOBECTH K Pas-
PYIUEHHIO MAaLIMHEL.

§ 148. TMMONEPEYHASL U NMYTEBAST YCTOMYHUBOCTH
U YNPABJIAEMOCTD

Kak HaM u3BecTHO, onepeyHas ¥ NyTeBass yCTOHUHBOCTb
caMoJieTa, KaK ¥ YnpaBJaseMOCTb, CBA3aHb MeXAy co6oH,
BCJELCTBUE UeTo HUX OOLIYHO OOBbeNHMHAIOT OJHHM OOLIUM
Ha3BaHUeM — 60KO0BOH ycTOoHUYHBOCTH H 6OKO-
BOH ynpaBasieMOoCTH. IDTo CIpaBelJUBO U O/ CKO-
POCTHBIX pEaKTHUBHBIX camoJjeroB. OnHako npH 60JbLIHX
CKOPOCTSX moJieTa CKHMaeMOCTb BO3[yXa B HEKOTOPBIX CJy-
yasiX M3MeHsieT OOblUHble XapaKTepUCTHKH OGOKOBOH YCTOH-
YMBOCTH M YNPaBJsIeMOCTH.

HamomHuM, uTO momepeyHass ¥ IyTeBas YCTOHUHBOCTL B
NPSIMOJUHEHHOM moJeTe ToJyuyaercs OJgaromaps CKOJbXKe-
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HHI0 camoJdera. Eciu  camosier 1noyeMy-auGo HaeT Kpe,
CKaxeM, Ha JieBoe KPBIJIO, TO 3TO COMPOBOXKIAETCH CKOJIb-
XeHHeM Ha JeBoe Kpbuio (cM. puc. 111), y xoroporo kosd-
HUUUEeHT NOJABEMHONA CUJBI Cy, @ TeM CaMbiM H NOAbEMHAA
cusia craHoBsiTcs Gosiblue, yeM y apyroro kpnlna. Caenmo-
BaTeJIbHO, CO31AEeTC MOMEHT OTHOCHTEJbLHO PO OJbHON OCH,
KOTOPbIfi H BOCCTAHABJUBAET NONEPEUHOe PaBHOBECHE CaMO-
aera. Oas ynyuuieHuss monepeuyHoff YCTOHUMBOCTH, KaK MBI
3HaeM, KpPbLIbSIM BUHTOBBIX CAMOJIETOB NIPHAAIOT IlOmepeu-
Hoe V.

Takum o6pasom, nonepeyHass YCTOHUMBOCTb 3aBUCHT OT
reoMeTpuueckux GopM Kphlia.

Y peakTHBHBIX CaMOJIETOB C GOJBINOH CTPEIOBHAHOCTHIO
KphlJla CTeleHb NONepeuyHoil yCTOHYMBOCTH MOJIyUaeTcs Ha
pasHBIX pexHMax IoJieTa Pas/myHoH: Ha MaJjblX CKOPOCTAX
nonepeyHasi YyCTOHUHBOCTb noJydaercss OoJgblile, ueM Ha
OOJILIIHX CKOPOCTSX. DTO 00CTOATENLCTBO 3aTPyaHsieT obec-
neyenve GOKOBOH YCTOHUHMBOCTM PEaKTHBHOTO CaMoJieTa CO
CTPEeJIOBUAHBIM KPHIJIOM Ha BCeX pexXuMax NoJiera.

BsrsisiHeM Ha CXeMY CKOJIbXKEHHSI PEaKTHBHOTO camoJe-
Ta CO CTPeJIOBHAHBLIM KpblIOM (puc. 198).

Kak BupuM, Gaarogapsi CTpe/OBUAHOH ¢opMe Kpblia
CTPEJIOBHAHOCTb MOJYKDPhIJIA, HA KOTOPOE CaMOJIeT CKOJb3HUT,
VMeHbIllaeTcsl, a Y APYroro — OTCTAIOIIEer0 — YBeJHYUBaeT-
ca. Tak xax CTPENOBHIHOCTb OKasbiBaeT 60JIblIOe BJIHSHHE
Ha KO3 (HULKEHT ¢y, TO BOCCTAHABJIMBAIOIMA MOMEHT Ha Ma-
JIBIX CKOPOCTSIX NOJyuaeTcsi O4eHb OoJbILOH. DTO MoOXKeT
BJUSTh OTPHUATENBHO Ha
GOKOBYIO YCTOHUHMBOCTD,
17151 KOTOpoll HeoOXOomd-
MO OmNpejesieHHoe COOT-
HOILLIGHHE CTeNeHH ToIe-
peuHOH M CTeneHu myTe-
Boil  ycrofiunsoctd. C
1[eJIbI0 HECKOJIbKO YMeHb-
IUTh CTeleHb Monepey-
HOM YCTOHYMBOCTH KpBHI-
JbSIM PEaKTHBHBIX CaMoO-
JeTOB TNPUIAIOT He IIo-
JIOXKUTEJNbHOE, a OTpHIIa-
TeqbHoe V  (CM. pHC.

186). Puc. 198. l1psMonnHeiHLll n0JdeT peak-
B mnoJieTe ¢ OOJBIIH- THBHOrO caMoJieTa CO CKOJIbXKEHHeM
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MU CKOPOCTSIMH BCe XKe Habuonaetcsi HeKoTOpoe yXyalleHne
60KOBOH YCTOHYHBOCTH H GOKOBOH YIPaBJASEMOCTH CaMoJe-
T4, a HMeHHo: 1) cHuXeHue 3(h(DEKTUBHOCTH 3JEPOHOB,
2) xpeHenue caMmoJieTa (Bajexxa) u 3) obpaTHas peakuus
camoJjieTa MO0 KPeHy Ha OTKJOHEHHE pYJs HalpaB/eHHs.

§ 149. CHU)XEHUE 39PEKTHBHOCTH 3JIEPOHOB.
TUAPOYCHJIUTEJIb (BYCTEP) U BHYTPEHHASA
KOMNEHCALHY 3JIEPOHOB

TpuHuun geficTBUsl 3JePOHOB, KAaK H3BECTHO, 3aKJIOUALT-
cs B mepepacnpeieseHHH a’poJMHAMHUYeCKOH Harpysku IO
kpolny (§ 85). OTkAOHeHUe 3/71€POHOB SKBHBAJEHTHO H3MEHE-
HUIO YIVIOB aTakKH. .

Tlpu GosbLUIMX CKOPOCTSAX MoJieTa, KOraa Ha MOBEPXHOCTH
Kpblla BO3HMKAIOT 30HBI MECTHBIX CBEPX3BYKOBHIX CKODO-
cTel, LeHTP AaBJEHHs KaXIOr0 MOJYKpblaa CMellaercs Ha-
3an1 — GJMXKe K 3JepoHy. DTO BbI3bIBaeT Y Kphljaa (Bcaeld-
CTBHE €ro YrpyrocTd) cTpeMJeHHe K M3rufy U 3aKpyuHBa-
HUIO Ha YMeHblleHHe yria ataku. I1oaTomy Ha NOJYKpHIIE,
rjie 3/JepOoH OnyilleH AJs YBeTUUeHHs NMOMABbEeMHOH CHJIBI, TO-
CJAEeHsIs YBEeJHUHUTCS MeHbIe, yeM B TOM CJydae, eCaH Obl
usru6a ¥ KpyueHHs Kpblia He 6bl1o. CaeroBaresbHO, 3¢-
(EeKTHBHOCTb 3JIePOHOB yKe HECKOJIbKO IOHHXKAeTcs.

Kpome Toro, camo no cebe OTK/JIOHEHHE 3J1ePOHOB BLI3HI-
BaeT y Kphbljla CTpeMJeHHe K H3THOY U 3aKpyUMBAHHIO, NMpH-
YeM HeOAHHAKOBO Ha 000MX IMOJYKPHUIbSX (BCAEACTBHE
pasuoit xkectkoctH ux). [1o aToit mpuuune a¢pdexTuBHOCTL
3JIEPOHOB ellle GoJiee MOHHIKAETCH.

[Ipu HekoTopoil noCTaTOUHO GOJBIIOH CKOPOCTH IOJe-
Ta MOXKer IMOJYYHTbCH TaK, 4TO 3P(EKTHBHOCTL 3/1€POHOB
MOJIHOCTBIO TOTepsieTcss. DTO sIBJIeHHE Ha3blBAETC peBep-
COM 3J1€ePOHOB.

Camosier MuI'-15 6uc ¢ nBuraresem BK-1 umeer xpniio
MOBLIILEHHOH KECTKOCTH, II03TOMY peBepca 3JepPOHOB Y He-
ro He ObIBaer.

I'napoycnanrtesp 1 BHYTPEHHSiSi KOMMEHCALMsl 3JIEPOHOB.
BceaencrBie cHuxkeHust 3¢ (HEKTHBHOCTH 3JEPOHOB  JIETUHKY
npu OOJBUIMX CKOPOCTSX MOJeTa MPUXOAUTCH OTKJOHSATh
3J1epoHbl Ha GOJbILNe YIVIBI U MpHJIAraTh 3HAUUTeJbHEIE YCH-
JHUSl HA PYYKY ynpaBsJjeHus snepoHamu. Has obneruenus yn-
paBJieHHs 3JepoHaMuH Ha camoJgere Mul-15 6uc ycranos-
JIeHBl THAPOYCHJN HTEJ b H HOBHH BHA a3DOAMHaMHUye-
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CKOH KOMMEeHCAalUWH 3JepOHOB — BHYTPEHHSAA KOM-
nmeHcauis.

T'unpoycunutesy npeacTas/sior cob6oif BcnoMorareabHble
MEeXaHU3Mbl HJs yIpaBJeHHs PyJasMH caMmogera. IlosTomy
MX HHOTJA HashIBalOT OycTepaMu*. YnpaB/eHHe C THAPOYCH-
JIUTeJIeM COCTOMT H3 CHJOBOTO LMJHMHApPA, B KOTOPHIA NOA
[aBJIeHHeM IoJaeTcsl THAPOCMECh, paclpefequTelbHOr0 30-
JIOTHHKOBOTO KPaHa M TSAT, CBSI3aHHEIX C PblUaroM ympasJe-
HHSL U PYJeM.

I'unpoycunutenb, BKAIOUEHHEBIR B CHCTEMY YNpaBJeHHUS
ajepoHaMu camosiera Mul'-15 6uc, B ueTnipe pasa yMeHb-
llaeT INepeialollyIOCs Ha DYYKy YIPaBJEHHS Harpysky
(lLUapHUPHBIE MOMEHT 3JIePOHOB). DTO NepeJaTouyHOe YHCJIO
ocTaeTcs HeM3MEeHHbIM Ha BceM JHamna3oHe CKOpocTed moJe-
Ta 4 Ha BCeM AHanasoHe YIJIOB OTKJOHeHHsl 3JjepoHoB. Ha
MaJblX CKODOCTAX YCHJIHS Ha PYyuYKe yNpaBJieHHs 3JepoHa-
MU CTQHOBSTCS Ype3MepHO MaJblMU M JEeTYHK IepecTaer
«4yBCTBOBATb MalluHy». {11 yCTpaHeHHs 3TOro HeloCTaTKa
B CHCTEMY BKJIIOYEH CIIeLHaJbHbll IPYXKUHHLIA 3aTrpy30YHbIH
MeXaHH3M.

BHyTpeHHsI® KOMIIeHCalUsi YMeHblIaeT WIapHHUPHBIH MoO-
MeHT 3jepoHOoB. [lpu BHyTpeHHell KOMIeHCaUMH HOCOK
37epoHa HMeeT BBICTYI, YTOIJIEHHBIH BHYTpPb CHelHaJbHOH
KaMepbl B Kpblje; BBICTYN C MOMOIIbIO IJIOTHOH TKaHHU coe-
NUHEH C 3ajJHell cTeHKoH Kphiaa. I1pu oTK/IOHEHUH 3JepoHa
BO3HHKaeT Pa3HOCTb HABJEHHH MEXAY MOJOCTSMH KaMephl.
dTa pasHOCTb AaBJeEHHH Nepegaercsi Ha BHICTYN 3JE€pOHA H
yMeHbIlaeT WIAPDHHDHBIE MOMEHT MOCJeRHero.

BHyTpeHHSIT KOMIEHCAIUsl 3JePOHOB NPU GOJMBLUIHX CKO-
pocTsx mnoJiera sBaseTcs 6oJsiee 3(QQPeKTUBHOH, ueM 0ObIU-
HO TMPHMEHSIOILasACs OceBasi KOMIIEHCALHS.

§ 150. HEMPOU3BOJIbHOE KPEHEHHE CAMOJIETA
(BAJIE)KKA)

B noJsere ¢ OoablIMMU CKOPOCTAMM HMHOrAa HabJgaiogaer-
csl HEIPOU3BOJIbHOE KPeHeHHe caMoJieTa. UeM 06bSICHHUTL 3TO
fiBJIeRHe?

IlpuuuHofi 3TOrO AB/NIEHNUS ABJASETCH HapylLIeHHe pABHOBe-
CUsl TOMepeyHbX MOMEHTOB a3POAMHAMHYECKHX CHJ. Hapy-

* Bycrep (aHura.) — BcnomoraTeibHasi MallHHA.
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llleHHe PaBHOBECHS MOMKET MOJYUHTbCA BCedCTBHE PAsHOCTH.
B NONBEMHEIX CHJIAaX MpaBoOro M JeBOIO NOJYKPHUILEB HJIH
BCJIeJICTBHE PA3HOCTH B PACCTOSHUSIX OT MX LEHTPOB IaBJe-
HHUSl 10 IpoRoJbHOH ocu. To n Apyroe MOXKeT ABHTLCS C/el-
CTBHEM HepaBeHCTBa YIVIOB aTaku INOJYKPBJIbeB, HeoauHa-
KOBOTO Ha HHMX pacnpele/eHHs] HAaBJeHHS WM Pa3HOH XKe-
CTKOCTH TOJYKPBLIbEB.

JleTHble HCHIBITAHUS CaMOJETOB TOKAa3bIBAIOT, YTO Ha
6OJIBIINX CKOPOCTSIX IOJIeTa YIJIbl aTAKH NOJNYKPHIJIbLEB HHOT-
Ia IeHCTBUTENbHO MOJYUaloTCs pasJHuHbIMH. Bo3HHUKaeT Bo-
npoc: MoyeMy 3TO NPOHCXOAUT?

Kpolabs camosietTa qosKHbl 06/1a4aTh JOCTATOUHOR XKecT-
KOCTbIO, YTOGHI B ITOJIETE HE NMPOUCXOIMI0 HH MaJjediied ym-
pyro#t nepopmauun Kpbisia. dto TpeboBaHue O0COOEHHO BaX-
HO [JIsI CKOPOCTHBIX CaMOJIETOB, HO KaK-pa3 y CKOPOCTHBIX
CaMoJIeTOB OCYILEeCTBHTh €ro He TakK-TO NPOCTO BBHAY 60iib-
MHUX a3POJHHAMMUECKHX HarpysoK, HHOTJA pe3KHUX M Hepas-
HOMEpHBIX, KaK 3TO OblBaeT NPH BO3HHKHOBEHUH BOJHOBOTO
Kpusuca Ha kpnolae. [lox geficTBHeM aspogHHAMUUYECKHUX CHI
U BCJedCTBHE He BIIOJHE OMMHAKOBOH KECTKOCTH TMOJy-
KPBIJIbEB BO3HUKAIOT KPYTsIlHe MOMEHTHI, KOTOPbIe U CO3Ja-
IOT YKas3aHHYIO pa3HUly B YIJIaX aTakH, a CJel0oBaTeJsbHO,
H B NMOABEMHBIX CHJaX MOAYKpblabeB. CrpenosuaHas ¢op-
Ma Kpblia B OCOOEHHOCTH CHOCOOCTBYET BO3HHKHOBEHHIO
60oJbIINX KPYTSALIMX MOMEHTOB.

Ha Goabuux BhicoTax, rie IJIOTHOCTh BO3LyXa MHOTO
MeHblle, ynpyrde AedopMalMd Kpblia YMeHbIIAITCH, HO
Jfaer ceOsl 3HATbL Apyras MpUUYUHA, BHISHIBAIOILAs KDEHEHHE,
CBSI3aHHAS C BJMSHHEM CXHMAaeMOCTH BO3AYyXa Ha a3poju-
HaMHKy camoJieTa (ITOCKOJIbKY Ha OO0JbLIHX BBICOTAX WHC-
Jo M BospacTaer ckopee, 4eM Ha MaJbixX).

Ilpu Gouabliux uucnax M nosera BOJHOBOH KPH3HC MO-
’KeT BO3HUKHYTb He OJHOBPEMEHHO Ha 00OHX MOJYKPBLIbSX
BCJEACTBHE HeH30eXHBIX pas3/juuuii B OTHEeJKEe UX BHeEIIHeH
nosepxHocTd. [TogbeMHast cusa NMONYKphLIA, Ha KOTOPOM
BOJIHOBOM KPHM3UC HAUHETCsl paHblle, CPA3y OKaXKercs MeHb-
e, yeM APYroro MHOJYKpblia, T. €. MOABHTCA KpeHsui
MOMEHT.

PasnuunelM MoxeT ObITb M XapakTep Iepepaclipenese-
HUSl JaBJIEHHsI 1O pasMaxy Kpbl1a, uTO MOXKET SIBUTbCS TO-
e TNPHUHMHOM KpeHeHust camoJderTa. C LeJabl0 YMeHbLIIHTh
3Ty NPHUMHY M AeNal0T Ha BepXHeH IOBEPXHOCTH Kpblia
aspopuHaMuyeckue TpeGHH, O KOTOPHIX YyKe YNOMHUHAJOCh
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3oilie. HasHayeHne HX — NpensATCTBOBAThL IEPeTeKaHHIo 110-
TPAaHMYHOrO CJIOS BO3AYyXa C LEHTPOIIaHA Ha KOHIBI. KPH-
JIbEB. .

Ilpu Hanuuuu neperpyskd B NoJeTe Ha MaJblX BbICOTax
KpeHeHHe BOSHHMKAeT NPH MEHbIIMX CKOPOCTAX M HOCHT 00-
Jee MHTEHCHUBHBIH XapakTep. DTO MOXKHO OOBSCHHTb TeM,
4TO TIPH Teperpyske yBeJnuuBaercss ynpyrass medopmauus
Xpplia ¥ Bospacraer abcoJlOTHas pasHHIla B NOXBEMHBIX
cuIax MoJyKpblabeB. Ha Gosbliux BrICOTAX Ieperpyska Mo-
/KeT 0Kasarbcsi, Hao00POT, NOJNe3HOH [Jisi mpeKpalleHus Kpe-
HEHHS; 3TO MOXHO OOBSCHHTb TEM, UTO YBEJHUEHHE ¥IJIA
ataky (NMpH CO3JaHHH INIepPerpysku), YCHJIUBasi BOJHOBOH
KPHU3HUC, yCTPaHsIeT MMeILlHecs Pas3/Huus B MOJYKDBIIbAX,
T. e. IPUUUHY KPEHEHHUS. i

113 Bcero ckasaHHOro MOXKHO 3aKJ/JIOUHUTh, UTO CTpeMJe-
HHe caMoJieTa KDEHHTbCS MO¥XKeT ObITh KaK BIpPaBo, Tak U
B/JIEeBO, HO y JAHHOTO 3K3eMIlIsipa CaMoJieTa TOJbKO B OJIHY
ONpeeseHHyI0 CTOpPOHY. ¥ pasHuX caMoJjeros Mul-15 6uc
OHO MOXKeT OBITb pasJHUYHbIM. B mpollecce 3Kcnayarauuu ca-
MoJIeTa BCJAeJCTBHE YMEHbIIEHHs] YKeCTKOCTH Kphljaa u YXyA-
UIeHUS] ero BHEIIHeH NOBEPXHOCTH MOXKET 0Kas3aThCs, YTO
KpeHeHHe OygeT HacTynaTb NPHM MEHBIIHX CKOPOCTAX IO
npu6Gopy u NMpH MeHbIUUX unucaax M mosera, mpuueM He HCK-
JI0YeHa BO3MOXKHOCTH HaXKe U3MeHEHUS HallpaBJeHUs KpeHa.

[Ipn nauaBUieMCH KpPEHEHHMH B MOJETe Ha MaJblX BBICO-
1ax (mpumepHo mo 4000 ), Korma KpeHeHHe HMeEET TEHMEH-
UHI0 YBEJHUMBATHCS U KPEH IJIOXO NapHpyeTcs 3JepPOHaMH,
JeTUdK MoJKEeH HeMe[JJIEHHO YMEHbIUHTh Ieperpysky u 3a-
TeM YMeHbIIHTb CKOpocTb noJera. aa OwicTporo Topmo-
KEHHSI CaMoJjieTa HafOo YMEHBIIMTh 0GOPOTHL ABHTaTess N0
MHHUMAJIbHBIX, BBIMYCTUTh BO3AYIUHBIE TOPMO3a M IepeBe-
CTH CaMoJieT Ha PeXHM T0Jororo mogbeMa. B noJsere Ha
50/IbUIHX BBICOTAX IIPH HauyaBLUIEMCS KpEHeHHH I10JIe3HO
YMEHBIINTh CKOPOCTb IMYTeM CO3JaHHS TMOJOXKHUTEJbHOH mne-
Jerpyv3ku (yBesJHUEHHEM YyrJja aTaku).

§ 151. OBPATHAA PEAKLHSA CAMOJIETA
HA OTKJIOHEHHWE PYJl HANPABJIEHUA

Kak HaMm H3BeCTHO, IPU CKOJNbXKEHHH CaMOJIET KPEHHTCHA
OOBIYHO B CTOPOHY OTKJIOHEHHs PYJs HanpasJjeHus 6Jaro-
14aps yBeJIMUEHHIO NMOJIBeMHOH CHJIBl TOTO INOJNYKPhLIa, Ha
XNTOpPOe caMoJieT CKOJb3uT. Ho npu 3akpUTHUECKUX yHCcTaX
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M rnoJsera MozKeT 0KasaTbCs, YTO Ha MOJYKPBLJIE, BbIIBHHY-
TOM .BriepeJ], IToJ’beMHast CHJIa He YBeJHYUTCH, a YMEHbUIHT:
cs. CJlefoBaTeNbHO, IIONIEPEUHBIH MOMEHT H3MeHHT CBOH
3MaK Ha OOpATHHIH ¥ BMECTO IONEPeYHOH yCTOHYMBOCTH IIO-
JY4YUTCSl TOTepeyHass HeyCTOHUMBOCTb.

Taxum o6pasoM, To OTKJIOHEHWe PyJs HanpasJ/eHHS, KO-
TOpOe IIpH HOKPUTHUECKHX uHucaax M nosera napupoBalc
cTpeMJieHHe K KpEHY, pH 3aKPUTHUECKHX uxcaax M Gyner,
#a060pOT, yCHJAMBATh KPEH caMoJseTa. JTO siBleHHe — O 0=
paTHasg PeakKUus camMoJJeTa Ha H[ady Ho-
T M, — 3aTPY/JAHAIOUIee THIOTHPOBAHHE caMoJeTa, 00 bsCHACT-
cs1 ocobeHHOCTIMHM paGoThl CTPEJOBHAHOTO Kpblia HA 60Jb-
LIUX CKOPOCTSIX.

ITpu ckosibKeHHH caMojiera ¢ TaKHUM KpblioM (pHc. 198)
BBEIBUHYTOE MOJYKPHIJIO MPH MaJsblX CKOPOCTSIX IOJeTa OKa-
3pIBaeTCsl B ropasfo JYULINX YCAOBHAX 06TEeKaHUS, ITO3TOMY
MoJbeMHast CHJia Yy Hero IoJyyaercsi 3HauuTeJbHO Oo.sblie
¥ BO3HMKaeT MOMEHT momepeuHoi ycroduusoctd. I1pu 6oib-
HIMX e CKOPOCTSIX ToJeTa, KOria HaydHAeTCsl BOJIHOBOMH
KPU3HUC, BBIABUHYTOE KPBIJIO OKasbiBaeTcs, HA0060pOT, B XyI-
mUX YyCcA0BUSIX paboThl, TaK KaK BCJAEACTBUE YMEHbUIEHHSA
CTPEJIOBUIHOCTH BOJIHOBOH KPHSHC HA 3TOM IIOJYKpBLIE BO3-
HHKaeT paHblle, YeM Ha OTCTAlOIleM MOJYKpblie, Yrot
CTPEJOBHHOCTH KOTOPOTO NPH CKOJNbXEHHH ellle YBeJUuu-
csg. C Haya/JoM BOJIHOBOTO Kpu3Hca KO3(DGDHIMEHT IOoIbeM-
HOM CHJIBI ¢y PE3KO NMajaeT, a TeM CaMbIM Pe3KO yMeHbllaeT-
c ¥ NMOAbEMHAs CHJa BHIABHHYTOrO MOJYKpbLIa, TOTAA Kak
Ha OTCTAloLleM NOJYKPhlJe BCJAENCTBHE 3aTSKKU BOJHOBOTO
KpH3HCa NajieHusl NOJbEeMHOH CHJBI MOKa ellle He NPOHMCXO-
IUT W OHA OKasbiBaercs 6oJblile, YeM Ha BBIABHHYTOM IOJIY-
kpol1e. Taxuyv 06pasoM, MOMEHT HONEpPeuHOH YCTOHUHBOCTH
MeHsieT CBOI 3HAK.

WHurepecro, uto npu uucaax M, ouenb 6auskux k M=
fAiBJleHHe O0OpaTHOM peaKlHH HCYe3aer. 3ro o61:acuaercg
TeM, 4TO IIPH TAKUX yHcaaX M BOJHOBOM KPU3HC yKe MOJHO-
€TbI0 OXBaTbiBaeT 06a MOJYKpblIa W IIO3TOMY yKasaHHoOe
IIPEUMYILEeCTBO OTCTAIOLIero IOJYyKphlia OTnajaer.



FITABA XX
B3JIET U MOCAILKA

§ 152. B3JIET PEAKTHBHOIro CAMOJIETA

OcobeHHoCTH B3JeTa DEaKTHBHOTO caMoJieTa OIpenelsi-
I0TCSI, BO-TIePBLIX, HaJHYMEeM TPEXKOJIECHOTO IIACCH C OYeHb
IUHPOKOH KoJseelf, BO-BTOPHIX, O0JbIIOH TArOBOOPYKeEH-
HOCTBIO CaMoJieTa M, B-TPETbUX, MOUTH MOJHBIM OTCYTCTBHEM
3aBOPAYMBAIOUIMX U KPEHALMX MOMEHTOB (IIpu B3JeTe Ipo-
THB BeTpa).

PaccMoTrpuM B3JieT peakTHBHOTO CaMoOJIETa.

Ilpexpe Bcero o6paTuM BHHMAaHHe Ha TO, YTO CTOSIHOY-
HBIH yroa camodsiera oo, = 3°34’ (cM. puc. 186,6), T. e. oueHb
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Puc. 199. dranul B3JeTa ¥ B3J€THAsT AUCTALLHST DEAKTHBHOIO CaMoOJeTa

MaJibli o CpaBHEHHIO CO CTOSIHOUHBLIM YIJIOM BHHTOBOIO Ca-
MoJieTa C XBOCTOBBIM KOJIECOM.

IMocme moctuxkeHuss ABHrateseM okoJdo 8000 o6/muu
JIETYHK TJIaBHO OTMYCKAaeT TOPMO3a KoJiec H, JepkKa PYUKY
yIpaBJeHHs HedTpa/sbHO, HauHHaeT pasber camoJera Ha
Tpex kojecax (puc. 199). Ho crostHouHBIH yros aTaku cjuui-
KOM MaJl JJIsi CO3[JaHUsI MO bEMHON CHJIBbI, HEOOXOAUMOH IS
OTpHIBA, II03TOMY, KOTa CKOpPOCTh pasbera gocturhHer 160—
180 xm/uac, neTUNK TIaBHBLIM [IBHXKEHHEM DYUKH yIpasJe-
HUA Ha cebs HEMHOro yBeJMUMBAaeT YroJ ataku, HOC caMo-
JleTa MpUIIOJHUMAaeTCs], HOCOBOE KOJIeCO OTHAEJIsIeTCs OT 3eM-
Ju M JajbHedmuit pasber ocyilecTBJasieTcss HAa ABYX IJaB-
HBIX KoJiecax. M xorjga CKOpocTh HOCTHTHET CKOPOCTH OTpbI-
Ba (230 kmf4ac), caMoJieT OTPLIBAETCS OT 3€MJIH.

O6pamiaeM BHHMaHHE HA TO, YTO B IEPBOH MOJIOBHHC
pasfera pyuxa ynpaBjeHHsl JOJKHA yOepXKUBAThCs B Hei-
Tpa/JbHOM NOJIOXKEeHHH, YTOOBl He JOMYCTHTb NpeXKJeBpeMeH-
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HOTO OTHEJEHHS HOCOBOTO KOJIeCa M yBequueHusi J060BOro
CONPOTHBJIEHHUS.

Ilocsie oTpriBa JeTUMK BBIAEPKUBAET MalIHHY He IO ro-
PHU30HTAJHU, a C YAaJeHUEM OT 3eMJH, T. €. CPasy MepeBOAHUT
caMoJieT Ha PeXHM I0JIOTOr0 TIoAbeMa, BO BpeMss KOTOPOro
¥ IPOJOJKAEeT PasToH caMmoJsera. DTO BO3MOXKHO OJjaroga-
psi 60JIbLIOH TATOBOOPYXKEHHOCTH caMoJsera. Jlaxke Ha NOXb-
eMe YCKOpeHHe HAaCTOJbKO BEJHKO, uTO Ha BbicoTe 10—
15 m ckopocts mosera yxe gocrturaer 350—400 xm/wac. B
9TO BpPEMs JIETUHK MPOU3BOAHT YGOPKY LIacCH.

TaxuM o6pasoM, BajeTHast AUCTAHLUST pPeaKTUBHOro ca-
MoJieta (puc. 199) cOCTOUT TOJILKO M3 ABYX 3TalOB: pas-
6era c OTPHIBOM H NOJIOTOrO MOABeMa [js Habopa CKOpPO-
CTH.

Baser nmpousBoguTCs MHOTAA NMPH BEINYIIEHHBIX IIHTKAaX-
3aKpLUIKAX C OTKJOHeHHeM HX Ha yroa 20° Ilpu orkione-
HHH 3aKPBUIKOB B Hayase pasfera IofgbeMHas CHJa pacTeT
ObICTpee M CTAHOBHTCsS PaBHOM Becy camoJjieTa Ha MeHblIeH
CKOPOCTH, T. €. CKOPOCTb OTphIBA yMeHbllaercsd. Ilostomy
yMeHblllaeTcss 1 AauHa pasGera (mpumepho na 100 x). Jler-
yuK y6upaer IMTKH HA BhicoTe 60—70 M (mocne y6opxku
1maccu).

B oTHOlLIeHHM BBLINOJIHEHHSI B3JIeTa MO CPABHEHHIO CO
B3JIeTOM BHHTOBQTO CaMoJIeTa C XBOCTOBBIM KOJIECOM MOXKHO
CKasaTh cJefyiollee.

Kabuna Jserunka camogera Mul'-15 6uc pacnosioxeHa B
HOCOBOH yactu ¢ro3ensizka —3T0 yJayulnaer 0030p Blepel
dH ofJieryaeT coxpaHeHVe HampaB/JeHHs B3JeTa, HO MocCiIe
OTpbIBA JIETUMKY TPYIAHO ONPENEJUTh 110 BHAUMBIM YacTaM
caMoJleTa, UMeeTcs JH KpeH (IOCKOJbKY JeTYHK CHAUT BIe-
peou KpBLIbEB, KOTOPHle OTBENEHH Hasam).

3ato ynpaBjieHHe PEAKTHBHBIM CaMOJIETOM IIpH B3Jjere
3HAUHTEILHO TNPOLIE, YeM BHHTOBBIM CaMOJIETOM C JIBYXKO-
JIECHBIM IIACCH. '

B To BpeMmsi Kak npu B3JieTe BUHTOBOTO CaMOJIETA CHJIb-
HO CKa3biBaeTcs 3aBOpPauMBAlOILEe M KpeHsIlee BIMSHHE T'H-
POCKOIIHYECKOTO W PEaKTHBHOrO MOMEHTOB BHHTA, a TaKXKe
MOMeHTa OT JeHCTBUS CTPYH BHHTA4 HA BepTHKAJbHOE OIe-
peHue, P4 B3JeTe PEaKTHBHOrO caMoJera ABa M3 3THX MO-
MEHTOB COBEpIUEHHO OTCYTCTBYIOT, BJMSHHE e T'MPOCKOIH-
1ecKoro MoMeHTa poropa (TypOuUHBI U KOMIIpeccopa) peak-
THBHOTO ABHraretst majnosamerHo. [locMoTpHMm, ueM 3To

_oObscHAeTCS.
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3aMeTuM Tpex[ae BCEro, YTO THPOCKONMYECKHA MOMEHT
NpSIMO IPONOPILHOHAJEH MOMEHTY MHEpPUHM pOTOpa M €ro
yryaoBo#l cKkopoCTH BpamieHus. [103TOMY pPoTOp peakTHBHOTO
psuratenss BK-1 MoxeT gaBaTh Ha NOJHHX 060poTax 6OJb-
IIHHE TUPOCKONUYECKHH MOMEHT, UeM, HanpuMep, BUHT CaMo-
gera fAx-11. OnHako npu B3JeTe peaKTHBHOro caMoJieTa I'H-
POCKOTIMYECKHH MOMEHT MOYTH He uyBcTByeTcd. [louemy?

IIpu pasbere peakTHBHOrO CaMoJieTa BIVIOTh OO INOMbE-
Ma HOCOBOTO KoJleca IOJIOXKEHHe OCH poTopa B IPOCTpaH-
CTBe COBEpLIEHHO He HM3MEHseTcsl, I03TOMY HHKaKOro THpO-
CKOMMYECKOro MOMEHTa He BO3HHKaeT. JIullb B KOHile pas-
Oera, Korja JeTYyuKk yBeJMUHBAET YI'OJl aTakd, MOJOKCHUC
OCH poTOpa M3MeHSIeTCs M, CJefOBaTeJbHO, BO3HHKAeT TH-
pockonuueckuii MoMeHT. Ho Tak Kak H3MeHeHHe IOJOKC-
HHS OCH POTOpa MOJIYUaeTCsi OYeHb IIJIaBHBIM M Ha MaJibli
yroJ, TO d THPOCKOMHUUECKHH MOMEHT IMOJIy4aeTcsl Hes3HauH-
TeJbHEIM.

Jsurateabr BK-1 umeer JieBoe Bpalllenue, caegoBaTesb-
HO, IPH NOXbeMe HOCa CaMmoJieTa NOCJeJHMH OOJXKeH cTpe-
MHThCsL 3aBepHYTh BjeBo (§ 104). Ho Tak Kak MOMeHT He-
3HAUATEJbHBIA U PY/aH B KOHLe pa3bera yxe BroJsHe 3¢ dex-
THBHB], TO 32BOPauyHMBAIOIIEr0 CTPEMJIEHHS JIETUHK IIOUTH HE
3aMeuyaer.

Heckonbko c/oB 0 B3/eTe peakTHBHOTO camoJera ¢ 6o-
KOBBIM BETPOM,

Ilpu B3sere BUHTOBOro camosera ¢ GOKOBBIM BETPOM 3a-
BOpauuBalolllie U KpeHsdlllue MOMEHTB BUHTA HepelKo elle
Bosee 3arpynusior B3jaer (§ 97), B3jer Ke pPeaKTUBHOTO
caMmoJieTa ¢ GOKOBBIM BeTPOM BBHIY OTCYTCTBHSI VKa3aHHBIX
MOMEHTOB IOJyuaeTCs 3HAuuTeJpbHo mpoite. Hanpuwmep,
npu B3jere camosera Mul'-15 6uc GokoBoil BeTep npu cKo-
poctu ero a0 8—10 s/cex (mox yriom 90° X Hampas/IeHHIO
B3/eTa) NPaKTHUECKH He CKashiBaeTcs Ha MPSIMOTHHERHOCTH
B3JeTa.

§ 153. TOCAOLKA H NMOCAILOYHASI CKOPOCTbD,
IMNOCANKA C BOKOBbLIM BETPOM

Tlocagxa peakTHBHOTO caMoJieTa HMeeT MeHblle ocofeH-
HOCTeﬁ, 4yeM B3JieT, H COCTOHUT U3 TeX K€ 3TalloB, YTO U IIO-
cajJka BHHTOBOI'O CaMoJeTa.

ITpocenum mocagky peaxTHBHOrO caMoJeTa ¢ Mocagod-
HBIM Becom G = 3915 «xe,
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ITepen 3axomoM Ha mnocagky npu ckopoctu 400—
450 KmM[4ac NeTUNK TNPOM3BOJMUT BBHINYCK LiaccH (BpeMs BbI-
nycka 8—10 cek.). B HauaJe 3axofla Ha OCAaAKy OH AE€pPIKHUT
CKOPOCTb HeMHOro 0oJibllle HauWBBITOJHEHIIEH CKOpPOCTH TO-
PHU30HTAJLHOTO 10JeTa, a UMeHHo: okoJo 350 xm/uac. Ilpu
TaKOH CKOPOCTH BBHIMYCKAaeT LIUTKH-3aKPHJIKH B NOCaZOUHOE
NI0JIOKEHHUe, T. e. Ha yroJ 55°.

[TnanupoBaHHe MO NPSMOH OO0 BHPaBHHBAHHS NPOM3BO-
OHT ¢ BbICOTHl He MeHee 200 x, mepKa MpH 3TOM CKOPOCTh
okoJio 250 km/4ac. BelpaBHHBaHHe HAUHHAET HA BhICOTE 7—
8 M U 3aKaHUHBaeT Ha BblcoTe He GoJiee OJHOTO MeTpa
(puc. 200).

Bropo#t sran mnocamouHo# JAMCTAHUMH — BBEIAEpIKUBAHUE
camoJieTa [Js NOTalICHHS CKOPOCTH — He HMeeT HHKaKHX
ocoBeHHOCTEH.

Loge puer

Puc, 200. dranu nocajgx¥ ¥ NocafouHas [AHCTAHUMA DEaKTHBHOTO
camosera

JnnHa mepBHIX ABYX 3TANOB NOCAJKH — IJIAHUPOBAHHUSI C
BBHICOTHI 25 M M BHIZEPKUBAHHUS — cOCTaBJsgeT 0KoJo 600 .

Korga ckopocTh Tipu BBAepXKHBaHMH Yymager o
170 km/uac, camoJer ONycKaeTcs Ha TIJaBHBEe KoJeca
(puc. 200) u HauuHaeTrcs TPeTHH 3Tanm NOCaAXH — mpoler.
Tax xak LEeHTP TAXKECTH CAMOJIeTa JIeXKUT BIEePeIH IJIaBHBIX
KoJiec, TO BCKODe IocJe KACaHHUsS 3eMJH TJIaBHBIMH KoJieca-
Mu (npHMepHO dYepe3 3 CeK.) caMoJier NepeBa/UBaercs Ha
nepeaHee koJjeco. [locie 3TOTO JeTUHK NMPUMEHSIET KoJec-
HBle TOpMO3a.

Iauna npoGera (mo GeToHHOH AOpPOXKKe) KoJebJaercs OT
530 mo 770 M B 3aBHCHMOCTH OT HCKYCCTBa JIeTUMKA U OT-
JIaIKd TOPMO30B.

Takum o6pasoM, mocagouyHast AUCTAHIMA PeakKTHBHOTO
caMoJiera cocrasasger 1300—1350 .

M3 cxa3aHHOTO BHJHO, YTO IOCaZOYHAas CKOPOCTL peak-
THBHOTO camousera V qoo =170 ku/uac. Tak Kak mocajoyHas
CKOPOCTb 3aBHCHT OT YAeJbHOA Harpysku Ha KpHLJIO, a IO-
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c/lefiHAst  TPH YKa3aHHOM TOJIETHOM Bece COCTaBJsieT
190 xe/m?, To mocagouyHasi CKOPOCTb JAHHOTO PeakTHBHOIO
camoJieTa CpaBHUTeJbHO HeBeauka. [Ipu GosbiieM mocagou-
HOM NOJIETHOM BecCe TocaJouyHasi CKOpPOCTh BO3pacraer, uTO
BeJeT, eCTeCTBEHHO, K YBEJHUEHMIO MJAHHBI npobera u yc-
JIOXKHSET IpHU3eMJieHre caMosieTa. BoT moueMy /st peakTHB-
HOTO camoJieTa MeXaHM3allus Kpblla KakK CpPeiCcTBO YMeHb-
HIeHHs] NOCaJOYHOH CKOPOCTH HMeeT 0COOeHHO BayKHoe 3Ha-
yeHHe.

Kacasicb BBIMOJIHEHHSI NOCAgKM, CJAeAyeT CKasaTb, YT?
BBIAEPKHBaHMe CaMoJsieTa MAJsl NMOTalleHUs] CKOPOCTH JHOJIK-
10 ObITH TAaKUM, UTOOH IPU3eMJIeHHE TNpousoulo 6Ge3 mapa-
noTupoBanus. Ha BeiepXKHBaHHH U B MOMEHT TipuseMJe-
HUSI CaMoJIeT YCTOHUYMB M K CBaJHBAHHUIO Ha KPBUIO He CTpe-
MHTCS.

[Tocsic mpudeMseHHst Ha TJiaBHble KoJieca pydka VI-
paBJeHHST HOJKHA YIepXKHUBATbCH B TOM IIOJIOMXKEHUH, TpPH
KOTOPOM TPOH3OLIJI0 TpH3eMJeHue. B TakoM INoJoKEeHHU
pyuka ¢HuKcHpyeTCS AO TeX IOp, MOKa CaMoJeT He lPpeBa-
JINTCS Ha HOCOBOE KOJIeco.

"~ Ilpu ownbkax B pacueTe Ha INOcCalKy HeXQJeT HCHpaB-
Jsietcsl, Kak oOblyHO, moaTsiruBaHueM. [loaTsruBaHHe pas-
peliaercs NPOM3BOAUThL A0 BHICOTHI Haua/jia BbIpaBHHBaHHS.

[lepesner ucnpasasiercss BBITYCKOM BO3AYLIHBIX TOPMO-
30B U CKOJbXKEHHEM, OJJHAKO 06a 3TH CpelcTBa HeNOCTaToyu-
Ho s¢¢dexTuBHE. BosaylllHele TOpMO3a pacCUHTaHbl Ha
noJib30BaHHe NpH GOJbLIOH CKOPOCTH, Ha MaJioH Xe CKO-
POCTH OHM JIHMUIb HEMHOTO YBEJHUHBAIOT JJ060BOE COMPOTHE-
JeHue caMoJgeTa. HyXHO TakiKe YUHUTHIBaTh, UTO BBINYCK
BO3AYLIHEIX TOPMO30B Ha MaJOH CKOPOCTH MOKeET IIOBECTH
K MOoTepe CKOPOCTH W INpoBaJuBaHHIO caMoJsera. CKoJbikKe-
HHe Ma/jo3()(peKTHBHO MOTOMY, UTO HeJb3sd [HaBaTh KpeH
Oosiblle 7°, TaK Kak Ipu OosblieM KpeHe He XBaTaeT pyJs
lanpaBJIeHUs1 [Jis TapHPOBaHHUSI pa3BOpoOTA.

[Ipu MaseiilieM COMHeHHM B TIPaBHJLHOCTH pacyeTa Ha
nocajgky He CJAeAyeT CHMXKAThCA J0O MaJOH BBICOTH M H4I0
YXOOUTb Ha BTOPOH KPYT.

Ilocaaka ¢ GokosbiM BeTpoM. Eciau ckopocTh G0KOBOrO
BeTpa, Aywilero mox yraom 90° mnpesbiuaer 10 x/cex, T0
6opb0y CO CHOCOM Hafo BECTH He MYTeM CKOJIbXKEHHsSI C Kpe-
HOM, a nyTeM usmerenus (nodbopa) kypca. Jlas aToro He-
06X0UMO IOCJIe BEIIOJHEHHS ITOCJeJHEero pasBopoTa nepef
NoCcafKo# COOTBETCTBEHHO YMEHBIUHTb HJIH YBeJHUHUTb KypC

201



V7

Havano LeidepAcusanee 7R,
llnanu, (POEAHUE BblPaBHUECHUA E(%
} 4 Y Gomew

Puc. 201. TTocagka ¢ GOKOBBIM BETPOM —
Gopn6a co CHOCOM MyTeM H3MCHEHHs Kypca

caMoJsieTa Ha CHuKeHHH. Ecau BeTep Ayer cnpaBa,-TO Kype
Hago yBeauuuth (puc. 201), -ecam ciaeBa — YMEHbUIATD.
HsMmensTh Kypc Hamo Ha TaKyl0 BeJMUHHY, 4TOOBI caMoJieT
JeTesd 1o mpsaMo# 6/uMXKe K TOABETPEHHOH CTOpOHe moca-
JIOUHOH TOJIOCH M TapaJJenbHO nocagouHnM 3HakaM. Ilpu
3TOM JIMHUS TIOJIeTa He COBmajgaer C NMPOAOJBHOH OCbio ca-
MoJsieTa M HOC OTKJOHEH B CTOPOHY BeTpa.

HsMmeneHHBI KypC BBIAEPKUBAETCS A0 BLICOTHl BBIPAB-
HUBaHus. B. Hauasie BbIpaBHMBAHUS NPOMOJBHYIO OCb CaMmo-
JeTa, TJaBHO Ha)KuMasl Ha Tnejalb, Hajo HaNpaBHTh BJOJb
nocaJouyHOH IMoJOCH MapaJieabHO TOCAJAOYHBHIM 3HaKaM, a
3aTeM NOCTaBUTh Nejfajyu B HeflTpajbHOE IOJOMKEHHE.

Takum o6pasoMm, Bo BpeMs BHIAEPXKHBaHHUg CaMoJIeT Je-
THT CO CHOCOM, NMO3TOMY [/ YMeHblieHHsT 60KOBO# Harpys-
KM B MOMEHT NMpH3eMJIeHUs Hal0 AaTh NMefajb 0 CHOCY.
[Tocse npusemsenust u npobera okoso 200 # Hamo nIaBHO
ONYCTHTh CaMOJIeT Ha IepefHee KOJECO M HayaTh TOPMO-
KeHUe.

Tlpu Goabuio# cuse GOKOBOrO BeTpa NOJE3HO KOMOHHHU-
poBaTth 6opLOY CO CHOCOM NyTeM H3MEHeHHs Kypca H MmyTeMm
CKOJIbXKEHHSI.



FNTABA XXI
IITOMOP U ®UTYPHDBIE NMOJIETDI

§ 154. IITOMOP CAMOJIETA MurI-15 6uc. BbINOJTHEHUE
HWITOMMOPA

IUronop camosera Mul'-15 6uc 3HAUHTEJLHO OTJIHYAET-
Csl N0 CBOEMY XapaKTepy OT LITOMOpPa BHHTOBEIX CaMoJe-
ToB. J[BM:KEeHMe caMoJjieTa Ha LITONMOpe MOJiydaeTcs, Kak
MpaBWJIO, HEPAaBHOMEPHBIM: BCe BPeMsi MEHSIIOTCS CKOPOCTH
BpallleHus, CKOPOCTh CHHMKEHHS, YroJ HaKJoHA (lo3enasxKa
K TOPH30HTY M JpYrHe BeJUUMHBI, XapakTepusywollue pe-
KHM IITOTIOPA.

CBoeo6GpasHblii XxapakTep LITONOpa OOBSICHSETCS B OC-
HOBHOM CTPE&JOBHAHOH (hopMOH Kpblaa, GOJbIIAM pa3HOCOM
Macc 10 MpoJoJbHOH ocu (rosensizKa M BJAUSHUEM THPOCKO-
MUYeCKOTO MOMEHTa PEaKTHBHOTO JBUTaTeJs.

Ha puc. 202 nokasaHbl KpuBble 3aBHCHMOCTH K03d¢u-
IIMeHTa TOJ'bEMHOH CHJIBI OT yrJla aTakK{ y NMPSIMOTO M CTpe-
JIOBHJHOTO KPBIIbeB. MOXKHO BUAEThb, UTO Y CTPEJOBHIHOTO
Kpblia Ha 3aKPUTHYECKUX YIVIaX aTaku naneHue xosdpou-
IlUeHTa NMOJABbEMHON CHJIBI TPOUCXOAUT GoJiee MJaBHO, UeM Y
NpAMOro Kphlna. M3 3Toro MoXKHO 3aK/I0YHTh, UTO CPbIB B
wtonop (NpH OTCYTCTBHHM CKOJIbXKEHMS), IIPOHCXOALIHH,
KaK HaM  WM3BeCTHO,

BCJIEACTBHE CPHIBA IIOTO- g finaase hpsino

Ka Ha ONHOM #3 TIOJY- Lmpenofuioe
KpbWIbEB, Y CaMoJieTa Co Hsino
CTPEJOBHAHBIM KPBIJIOM

noiyuaenca 6GoJjee Bd-
JIBIM, UeM y camoJieta ¢
OPSIMBIM KPBIIOM. <

Taxum o6pasom, npH
OTCYTCTBHH CKOJIbAKEHUS
caMoJier MuTl'-15 Guc He-
OXOTHO BXOIUT B LITONOP |
HJIM Jaxe He BXomut. Te-

()

1 { 1

1
Vi 2J 7 4 a’

nepp MOCMOTPHUM, UTO
IIPOMCXOAUT TIPpH HAJH-
YUK CKOJIbXKEGHHUA.
Puc. 202. CpaBHuTenbHBIH rpaduk 3a-
ITpu CKOJBKEHHH oo vioeti KoShULHEHTa MOABEMHOI,
CTPEJOBHJIHONO  KPBUIA cyppr or yryia araku y mpaMoro I
CpuIB TNIOTOKA, KaK H Y CTPEJOBHAHOIO KpHUJIbeB
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npamoro kpbiia (§ 113), Takke HauuHaeTCa Ha KoHIle oT-
CTAIOIIEro KpbWIa, T. €. CO CTOPOHBI, TPOTHBOMOJOXHOH
CKOJbXKeHUI0. Jlajlee CpPBIB pacmpocTpaHsieTcss Mo Hamnpas-
JIEMHI0 K KOPHEeBOH 4acTu KpblIa, HO paHblle, YeM OH
pacrpocTpaHUTC Ha Hell, BO3HHKaeT CpBIB NOTOKa B ce-
pefnHe ApYroro NoJykKphlga M TpH JajbHeHlleM YBesuye-
M yrja atakyd ObICTPO pacnpocTpaHseTcs Ha BCe BLIABH-
1YTOE BIepes NOJYKpBIIO.

Jlo Tex mop moxka CPbIB NOTOKA PaclpoCTpPaHseTcs Mo
OJMOM TOJIOBHHE CTPEJOBUAHOIO Kphljia, MPOHCXOMUT YCKO-
peHue BpallleHHs caMoJiera. 3aTeM, MO pacnpocTpaHeHHd
cpbiBa Ha o0a IOJYKpBLJIa, BpalleHue 3aMelseTcs (Imo-
CKOJIbKY PAa3HHIA B MOLBEMHBIX CHJIaX IMOJYKPHIIbEB YMeHb-
maertcs). [Ipu onpeneseHHOM COOTHOLIEHMH HHTEHCHBHOCTH
ClL.BIBa Ha IIOJYKPBULIbSIX BpalleHue caMoJeTa MOXKeT BOBce
NPEeKPaTUTLCs, 4 3aTeM CaMoJeT NepefieT Bo BpallleHHe B
HPGTHUBOTIONOXKHOM HAlPaBJEHHH, T. €. B CTOPOHY BBIABHHY-
TOrO BIEpef INOJYKphlIa, MO paclpoCTpaHEeHHH Ke CphIBa
No BCEMY pasMaxy Kpblla — BHOBb BO BpallleHHe B TpexK-
HeM HaTpaBJIeHHH.

OnucaHHas KapTHHA paclpocTpaHeHUs CPhIBA MOTOKA 114
CTPe/JIOBHIHOM Kphlle 3aBHUCHT OT yrJa aTaku, yria CKOJib-
KeTusd, a TakkKe OT YIJa CTPEJOBHIHOCTH KpHiJa.

Takum o6pa3oM, HeycTOHUMBBHIE XapakTep LIToNopa ca-
MoJsiera MuI'-15 6uc o6bsicHseTcss TIJIaBHBIM 06pa3oM yka-
3aHHBIMH 0COOEHHOCTSIMH CPBIBA IIOTOKa Ha CTPEJOBHJIHOM
Kphle.

OCropeiv  hakTopoM, 06yC/I0BJIMBAIOIIMM CBOe0OpasHbIH
Xapdakrep wromnopa camosnera Mul'-15 6uc, sBasierca 60Jb-
Wo# pasHoc MacC BAOJb ocu (io3ensizKa (BCaeqCTBHe pas-
MefU€HHs] ABHTaTesNss B XBOCTOBOH yacTH (rosesnska) u Ma-
JIBIR pasHoc Macc BAOJb pasmaxa (6Grarogaps MaJjoMy ya-
JIUHEHUIO Kphlaa). ITosToMy Beo3HHKAIOT GoJibliiMe HHEPIH-
OHHble MOMEHTHLI OTHOCHTEJbHO LFONepeyHod 0CH, HanpaBJeH-
Hele Ha KaOpupoBaHHe, T. €. CO3AIOLIME Y CaMOJIeTa CTpeM-
JieHHe NOAHHMAaTbh HOC BO BpeMs IUTOIOpa.

Tperuit ¢akrop, BinAIOUIME Ha XapakTep LITONOpa ca-
MoJsiera Mul'-15 6uc, —3To rMPoCKOMHUECKHH MOMEHT pPOTO-
pa mBuraress. BansiHue 3TOoro MoMeHTa Ha PexKUM ILUTOMNO-
pa CKa3blBaeTcs ropasjo Cu/bHee, YeM BJMSHUE THPOCKO-
MHYeCKOr0 MOMeHTa BO3AYIIHOTo BuHHTA, OGBACHSETCS 3TO
TeM, YTO B TO BPeMsl Kak BHHT JeiaaeT Ha mronope 400—
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800 o6/MuH, poTop peakTHBHOro ABHTaTess fesaer Ha IITO-
nope 6000—7000 o6/MuH. A Tak Kak pexuMm IiTomopa ca-
MoJjiera Mul'-15 6uc BooOile HeyCTOHYUBBIH, TO BAUSHUAE TH-
POCKOIIHUECKOr0 MOMEHTa MPOSIBJsSeTCss 0COBEHHO 3aMeTHO.

BausHHEM M'MPOCKOTMHYECKOTO MOMeHTa o0 bACHsIeTCS pas-
JHYHe B TpaBoM u jesom urtomope. JIsurarenr BK-1 ume-
eT JleBOe BpalleHHe, MMO3TOMY NMPH NPaBOM LITOIOpe CaMo-
JIeT CTPEMHUTCH MOAHATH HOC H LITOMOP NOJyYaeTcss HeyCTOH-
uuBLIM. Ha JileBoM LITOmOpe caMoJeT CTPEeMHUTCS ONYCTHTH
HOC Y LITOMOp mHoJydaeTcst 6ojee YCTOHUHUBBHIM.

BoinosHenne mronopa. CKopocTh CpblBa B LITONOP NDH
yOpaHHBIX WIacCH M 3aKPhLIKAax u paboTe ABUTaTe/Is HAa Ma-
Jom rase oxkosao 200 km/uac nmo mpubopy. Ho camomer He-
OXOTHO BXOAHUT B wTtonop. Ecian B ropusoHTasbHOM TNoOJETE
BBIOMpATh PYUKY YyrnpaBJeHuss Ha cebsi N0 YKasaHHOH CKO-
poctH, TO ¢ mpubJHKeHHeM K Hell HauuHaeTcs INpeaynpe-
AUTeNbHas TPsICKa; ecayu B 3TO BpeMsi OTAAThb PYUKy, TO ca-
MoJIeT OmycKaeT HOC M JIerko HaOupaeT CKOPOCTb; NMPH B3si-
THY K€ DYuKM Ha ce0si M HaKaTHM Ha JieBylo nejanb (no
0TKa3a) caMoJjieT CHayaja HakpeHsieTcs Ha IpaBoe KpBLIO,
3aTeM Ha JeBoe M nepexomuT B JeBwld wronop. I[lpu Haxa-
TUM NpaBoil nefajy NePeXOJUT B HEYCTOHUMBBIE NpaBHIH
HITOMOP. )

IloBenenue camoJsierTa Ha LITONOPE CHJABHO OTJIHYAETCSH
OT TOBEJeHHS BHHTOBBLIX CAMOJIETOB Ha IUTONOpe. Xapakrep
LITONIOpa MeHsieTCss B IIHPOKHX Npepesax.

JleBblil WITOMOP, KaK CKa3aHO, YCTOHUUBEIA; BpeMsi BHT-
Ka—4 cek., moTeps BHICOTHI 3a OJHH BHTOX (0Oe3 BHIBOZA)
oxosio 400 x.

IIpaBriii HEyCTOHUMBBLIA WITONOD XapaKTepH3yeTcs He-
pPaBHOMEPHOCTbIO BpallleHHs M NepeMeHOH HalpaB/eHus
BpauleHUs. B mpaBoM IUTONOpe NPHUMEpPHO uepes YeTBEPTh
BUTKA caMoJieT IpeKpallaerT BpalleHUe W NEPeXOmUT B Je-
Bblii miTonop. [BHXKeHue camoJieTa B TAaKOM LITOMOpe Ha-
NOMMHAET NajeHue JucTa. B MoMeHT mepexojga HOC caMo-
JeTa IOJHMUMAeTCs BhIlle TOPU30HTA, HabJgalogaerca ApoXKa-
HHe caMoJsieta. Ins ynepxaHusi nepaJneit Tpebyercs sHauu-
Te/JIbHOE YCHJIHE.

XapakTep IITOMOPA CHAbHO 3aBUCHT OT IOJIOXKEHH§ 3Je-
poHOB. IIpu OTKJOHEHHH HX IIPOTHB LITONMOpPA®» MOJYYaeTCs
YCTOHUMBBIM M JIEBHIH M TNpaBbli LITONOpP, OTKJIOHEHHE <«IO
IITOTIOPY» YCHJIMBAET HEPABHOMEPHOCTb BpallleHUs] KaK Ha
NpaBoM, TaK W Ha JieBOM IITONOpe.
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BelBOJ caMo.eTa u3 LiTomopa B oOmleM oObrunblf. Ilpu
BLIBOJE PYyuKa YIpaB/eHUd AOJXKHA OLITb OTAAHA 3HePTHY-
HO U TOJHOCTLIO oT cebsi. Ecau oTxaTh TOMBKO 10 HEHTpaIb-
HOTO TIOJIOXKEHHS, CaMoJIeT OCTAaHOBHUT BpallleHHe H TYT Xke
nepefifer B wronop o6paTHOro HamnpaBJeHU.

D/epoHBl TPH BHIBOAE CJeAyeT JepXkaTb CTPOTO Hew-
TpaJbHO, AJS 3TOro Ha NpubOpPHOH AOCKe NMpoBeleHa Bep-
THKaJbHas Gesasg mosoca. IIpH OTKJIOHEHHH 3JepOHOB Ha
/4 X044 PYUKH CaMoJIeT MOXKeT He BBIUTH K3 IUTOmopa.

Tloteps BbICOTHI Ha BhIBoAe u3 mtomopa — ot 1300 mo
1700 w.

§ 155. MAHEBPEHHbBIE CBOMCTBA CAMOJIETA Mul-15 Guc

MaHeBpPEHHOCTbIO CaMoOJeTa HashBaeTcs ero
crmocoBGHOCTL COBepIlaTh B ONpejeseHHBIH MPOMEXYTOK Bpe-
MeHH TY MJIH HHYIO 3BOJIIOLHIO, NPEANHUCAHHYIO CcaMoJIeTy
MAaHHOTO THNa TaKTHKO-TeXHHUecKMMH TpeboBaHuagMH. Ma-
HEeBPEHHOCTh OLIEHHBAeTCH BEJHUYHHOH paauyca KPUBU3HBI
TPaekKTOPHM, BpeMeHeM BBHIIOJHEHHS MaHeBpa H  CKO-
POCTbIO — JIMHEHHOH U YIJIOBOH.

MaHeBpeHHBle CBOfiCTBA CaMoJjeTa CHJIbHO 3aBHCAT OT
BBICOTHI TosleTa. C MOABEMOM Ha BBHICOTY MaHEBPEHHBIE
CBOficTBa caMoJieTa YXYAWalOTCsi BCJEACTBHE YMEHbIIEHUS
u36BITKA TATH, YMeHbIIEHHs AHana3oHa CKOpocTedl H yMeHb-
IleHUs a3pPOJUHAMHYECKOH ImeperpyskH, KOTOPYIO JIETUHK
MOXKEeT MOJYUHUTb NIPH BBITOJHEHUH MaHeBpa.

O6 yMeHbLIEHHH C BBICOTOH H36BITKA TSATH PEaKTHBHOTO
JBUratesiss ¥ JAuana3oHa CKOpocTed yxe OBIJIO CKa3aHoO B
NpeAbIAYNUX IJIaBaxX. Tenepb Hago cKasaThb 00 YMeHbLIEHHH
C BLICOTOH MakKCHMAaJbHOH Neperpysku.

AsponnHaMuueckast Teperpyska BO3HHKaeT, HAINlOMHHUM,
npu yBeJHUYEHHH NOABEMHOH CHJBI (IO CPABHEHHIO ¢ CHJOH
Beca camoJieta) IJisi CO3LaHHS LEHTPOCTPEMHTENbHOH CH-
Jibl, Heo6XOAMMOH JJI1 HCKPUBJIEHHMS TPAEKTODHM MoOJeTa.
[Ipn Gosbliuedt 1LEHTPOCTPEMHUTENLHON CHJIe, a TeM CaMBIM
npu Gosbllefi meperpyske yJaydmaloTcss XapaKTepPHUCTHKH
MaHeBpa—YyMEeHbUIAIOTCA PafMyC KPHBHU3HBI TPAEKTODHH H
BpeMsl BBHINOJIHEHHS MaHeBpa.

MakcuMadbHas MOAbeMHAss CHJIA (IPU Cywake ) NPAMO
NpONOpIHOHaNbHA IJIOTHOCTH BO3AyXa M, CJeJ0BaTelbHO,
YMEHBbIIAETCs C BHICOTOW (NPH OAHOH M TOH ke CKOPOCTH
noiera). [lostoMy ¢ BbiCOTOH VMeHbLIAETCS M MAKCHUMaJb-
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Puc. 203. CpaBHHTENbHBIE BEJIHYHHB MHHHMAaJbHBHIX PajHYyCOB BHpaxKeil
BUHTOBHIX camoseroB fIk-18, dxk-11 1 peakTHBHOro camoJiera Ha BHICOTE
3000 m

Haf neperpyska, xoropasl, Kak Ha HM3BeCTHO, TOJYy4aercs
NPH Cy maxe. DTO B OJMHAKOBOH Mepe CrnpaBelJ/uBO KaK MJs
nojieTa BHHTOBBEIX CaMOJIETOB, TaK H PEaKTHBHBIX.

Ho npu mosiere peakTUBHBIX CaMOJIETOB C OGOJBIIHMH
CKOpPOCTSIMH MaKCHMaJibHas Ieperpyska yMeHbUIaeTcs ellle
M NOTOMY, UTO NIPH 3aKPUTHUECKHUX uncaax M moJera c yBe-
JauueHneM  uucada M Ko3DPUUHEHT Cywake YMeEHbLIAETCS
(§ 132). Y1 uem GouJbllie BBICOTA, TeM paHblie (NIPpH MeHb-
el CKOPOCTH MoJieTa) NPOHCXOOUT yMeHblienue K03ddu-
IMEHTA Cy makc , IOCKOJBKY C BBICOTOH uuciao M ckopee no-
cTuraetr 0OOJBIIMX 3HAUEHHH (BcJe[CTBHE YMEHbIIEHHS CKO-
pPOCTH 3BYKa C BBICOTOH).

H3-3a npenesoB mpoUHOCTH caMoJieTa H BBIHOCJUBOCTH
JeTyuka GoJiblliMe Neperpysku HegonmycTuMel. Ilostomy agas
PEakTHBHOTO caMoJieTa Hapsily C OTPaHHYEeHHSIMH IO CKO-
pPOCTH ¥ TO uyucay M riaBHBIM KOHCTPYKTOPOM yCTaHaBJIH-
BaeTCs OrpaHuyeHue U MO Neperpyske.

ManeBpeHHble CBOHCTBa caMoJjeTa B TOPH30HTaJbHOH
IJIOCKOCTH, T. €. XapakTepPUCTHKH BHpaXeil, CUJIbHO 3aBHU-
csiT OT cxopocTu moJjera. C yBeJHueHHEM CKOPOCTH MOJETa
pajuyC BHpa)Ka M B HECKOJbKO MeHbIIeH CTerneHu BpeMs
Bupaxa Bospacrator (§ 106). [ToaToMy MaHEeBpEHHOCTb CKO-
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POCTHOIO PEaKTHBHOrO camoJera B FOPUSOHTAJILHOH TIJIO-
CKOCTH HECKOJIbKO XYy3Ke, ueM BHHTOBBIX camoJseroB. Jlis
cpaBHeHHs faem puc. 203, rae noxasaHsl MUHHMaJbHBIE pa-
auycel Bupaxkeir Ha BbicoTe 3000 # BHHTOBHIX CaMOJIETOB
dk-18, Sk-11 1 peakTuBHOro CaMoJjieTa, INOJCYHTAHHBIE IO
npubauxenHo#t ¢opMysae, Koropasg Ownlsia TpHBeleHa B
§ 106.

Camoser Mul'-15 Guc obsnagaer XopoUIMMH MaHeBpeH-
HEIMH CBOMCTBAMH B BEPTHKAJbHOH IJIOCKOCTH H HaKJIOH-
HBIX IIJOCKOCTSIX (NMpOCTpaHCTBEHHOE MAaHEBPUPOBAHHE).
Baaronaps GoJblIoMYy [gHana3oHy CKOPOCTEH TMoJyyaercs
GoJblllas BeJMUHMHA KMUBOH CHJIBI, KOTOPast MO3BOJSAET OUEHDb
5((heKTHBHO BBLINOJHATHL Bocxoisliue BeTBH ¢uryp. Hema-
JYI0 POJb HrpaeT M BeJHYMHA TepPerpysku.

§ 156. MPOCTON U CJIO)KHBIM IMHJIOTA)K

B MeromuueckuXx yKasaHusSX 110 MHJOTHPOBAHUIO CaMoJe-
ta Mul-15 Guc pasauuaeTcs MPOCTOR M CJAOXKHBIA IHJIO-
trax. K nmepsoMy oTHeceHnl BHpaxK, GoeBOH pasBOpoT, rop-
Ka, NMUKHpPOBAHHE M CIIMPaJb, KO BTOPOMY — MEPeBOPOTH],
nepeBOPOT Ha Topke, GOuKH, nmeTas u moayneris Hecrepo-
Ba, Kocasg TMeTas Y NMoBOpoT Ha ropke. OTMETHM KpaTko
0COOEHHOCTH MHJOTaXKa II0 CPaBHEHHIO C BHHTOBBIMH CaMoO-
JeTaMH.

Bupax. O MunuManbHOM pajauyce BHpaxa yxe ObLIO
YIOMSIHYTO B Hpelblfyilem naparpade. Boisichum Temepb
BONIPOC O MHHHMAJbHOH NONMYCTHUMOH CKOPOCTH Ha BHpaXKe.

W3 nepsoit wactu kuuru (§ 107) usBecTtHO, YTO NMOTped-
Has AJs1 BUpa)a CKOPOCTb paBHa CKOPOCTH, MOoTpebHOH aJd
TOPH30HTAJbLHOTO MOJETa MPY TOM 3Ke yrje aTakH, YMHO-
’KeHHOH Ha KBAJAPAaTHbI KOPeHb M3 Meperpysku: Vg, =
= Vmpl/n. AT0 CnpaBefJHBO H IS PEAaKTHBHBIX CaMo-
JeroB. M3 § 107 usBecTHo euie, 4TO MUHMMaJbHAsl TPaKTH-
YECKH NONYyCTHMAasi CKOPOCTb BHHTOBOIO CamoJieTa Ha BHpa-
ke BhIpaxkaerca (opMysoii:  Vexmp = Vs )/ n. Ho 312
(opMyJsa yxe He NMPUrofHA [JsI PEAKTHUBHBIX CaMOJIETOB,
IIOCKOJIbKY /151 HUX NpakTHYeCKH MUHMMAJbHOH CKODPOCThIO
FrOPH30HTAJbHOTO TOJIeTa SIBJSIETCS He SKOHOMHUecKas CKO-
pocTh, a HauBblroAHeHWas cKopocTh. CuaenoBarenbHo, A
PEaKTHBHLIX CaMOJIETOB IPAaKTHYECKH MH:AUMaabHas CKO-
POCTb Ha BHpaxKe NOJIXKHA BBIpAXKaThCs TakK:

Vsane. up — Vuaus. roan .
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Ha Bupaxe yriosoe BpallieHue PeaKTHBHOrO caMoJieTa
MeiJeHHee, YeM BHHTOBOTO CaMoJieTa, 4YTo0 O6bACHSETCS
GosblupM pajaumycoM Bupaxa., Ha Bupaxe cawmoJera
Mul'-15 6uc npuUXOAUTCS NPHKAANBIBATD AOBOJLHO GOJIbILINE
TAHYIME YCHJIHS Ha PYuKy ynpasaenus. Ho npu neperarusa-
HHUH DYYKH NOSIBJASIETCS NpeAyNpeinTenbHas TPsACKa, a NpH
nageHuu ckopoctH A0 330—360 km/wac camoser yBeanuu-
BaeT KpeH, ONycKaeT HOC H TMEePexXOAHUT B CIHPaJb.

Ha Bupa)ax ckasbiBaeTCsl BJIHSIHHE TMDOCKONHYECKOTO
MOMEHTa POTOpa PeakTHBHOTO ABHraTets. Ilpu mpasom BH-
paxe caMoJjieT CTPEeMHUTCS 3aAuUpaTh HOC, DU JEBOM — OIY-
CKaTh HOC.

IMpu BHIMOJIHEHHHM BHpaKa Ha CKOPOCTSIX, COOTBETCTBYIO-
.ux yucaam M >0,86--0,87, BBOAHTH CaMOJIET B BHPaX He-
06X0QMMO CTPOrO KOOPAMHMPOBAHHBLIMU ABHIKEHUSIMH pyU-
Kd ¥ nefajeii. B nmpoTuBHOM ciydae BCJeNCTBHE CKOJbiKe-
HHSI caMoJieTa BO3MOXKHO MOsIBJeHHe 06GpPaTHOM peakilMH MO
KPeHY Ha OTKJIOHEHHEe DYJs HanpaBJeHHUS.

boesoii pasopor. Ha Maabix ckopoCTsIX BBEINOJHEHHE
60eBOr0 pasBOpoTa He OTJMYAETCS OT BHINOJHEHHs ero Ha
BUHTOBBIX HcTpebutensx. Ha Gosbuiux cKopocTsiX, COOTBeET-
crBytomux uuciam M =0,86-+0,87 u Gosaee, uro6n H3be-
’)KaTb OOpaTHOH peakluH caMoJieTa IO KpPeHy, peKOMeH-
IyeTcsl BHIMOJHSATb BBOA B PasBOPOT CJAeAYIOIIUM 06pa3oM:
CHayaJla NMJaBHBIM [BH-
JKeHHEeM PYUKH yIpabJie- -

HUS Ha cebGsl TepeBecTH Hu Vnp,/w/s'[a[ ‘ l

caMoJieT Ha  PEeXHuM L~ ,

nogbeMa ¢ YLIOM 25— My, [»—»~~—~——/—~/Ci

30°, a xorma CKOpOCThb " { v

[oJieTa HEeCKOJbKO yIa- ; /

mer u 6ymer coorser- X[ \ i/ -

crBoBaThb gncay M<C0,86, >

MJaBHBIMH H KOOPIHHH- gymlem # [\ |

POBaHHBLIMH JBHKEHUSIMH f ;

PYUKH W NMefald BBECTH ) ‘ N

caMoJieT B JKeJaeMblH {‘EW \”&J AN

PasBoOpOT. 3 / ~
Ha puc. 204 mpuse- j/ &—Q—k—

JeHa 3anucb OJHOI'o U3 7 V4 20 70 [ L'd’ll‘

60eBBIX pPa3BOPOTOB pe-

aKTHUBHOT'O CAMOJIETA, MO~ Ppyc. 204, 3amuch 60eBOro pas3BopoTa
KaspiBapllasg CKOPOCTh, Ha DPEaKTHBHOM camoJjiere
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Puc. 205. Ocagka peakTHBHOTO camoJjerta
OPH BHIBOAE €ro M3 MHKHPOBaHUS

BBICOTY ¥ MeperpysKy B mpolecce pa3BopoTa, a TaKke Bpe-
Ms pas3BopoTa.

l'opka. I'opka BHIIOJIHSETCS HAa CKODOCTH, He IpPEBHI-
maromiefi MakCHMaJbHYIO CKOPOCTb TOPH30HTAJbHOrO THoJie-
Ta Ha maHHO#l BbicoTe. BBon o6niunbiil. BriBon camosera u3
rOPKY B TOPH3OHTAJNbHBIH IOJeT, ecad Yroj nogbema He
Gosblire 45°, MOXKeT BLINOJHATLCA 10 NPSIMO# M ¢ pasBopo-
ta. [1pu yraax nogbeMa Ha ropky 60—80° — BHIBOJ TOJIBKO
¢ pasBopora. CKOpoCTh Ha BHIBOJE HOJKHA OBbITh He MeHee
400 xmfuac.

l'opku c yraom nogbema 0OoJblie 45° Ha CKOPOCTSIX BBO-
na, coooTBeTcTByOIUX uncay M =0,85 u Gosbllle, OTHO-
CSITCA K CJOKHOMY MHJOTaXYy.

INukuposanne. Ilpy yueGHBIX moseTax BBOJ B NHKHPO-
BaHHe BBINOJHSIETCS, KaK NMPaBUJO, C Pa3BopoTa, TaK Kak
npy TakoMm cnocobe Jerdye usbexaTb OTPHIATEeNbHOH nepe-
rpy3ku u OBICTPOrO HapaCTaHUSI CKOPOCTH, UeM INIPH BBOJE
¢ npsIMO#.

Ha camonere Mul'-15 6uc paspelllaeTcss MHKHPOBATh C
mo6uiMu yraamu — fo 90° Braouurtenvto. Ho npu nmpoctom
NUJI0Taxe peKOMeHIyeTCs NUKHPOBaTh C yrjiaMu He 060-
Jaee 45°,

BbiBon M3 NUKYPOBAHHS NPOU3BOMHUTCH, KakK OOBIUHO,
IJIaBHBIM, HO 3HEPTHYHBIM [BMXKEHHEM PYUKH YIpaBJeHHS
Ha ce6s. Ilpu peskom BbIBOZe caMmoJ/eT TepsieT yCTOHUH-
BOCTh; NMPH3HAKHM — pe3Koe JpoxKaHue H GPOCKH C Kphlia
Ha xpblao. [lpn 3THX SABJEHHSIX CJAEAYET YMEHbIIUTb TAHY-
llee ycujaue Ha PYUKYy.

B KoHle BrIBOJa M3 MUKUPOBAHHSA, KOT'a YroJ HakKJIOHA
camoJieTa K TOPH30HTY YxKe 6JH30K K HYJIO, TPaeKTOpHS
noJeTa eme Heropu3oHrasnbHa (puc. 205), T. e. camoser
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MMeeT ellle 3HAYUTEJNBHYIO BEPTHKAJBHYIO CKOPOCTb CHHXKe-
HHSI. OTo sBJleHMe Ha3LIBAalOT O0CanXKoOW caMmMoJgerTa
NpU NTHKUDPOBAaHUHU. Y PeakTHBHBIX CaMOJIETOB, HMEIO+
IuX GOJIbIIYI0 CKOPOCTb MUKMPOBAHMs, OCAfKa NMPH BHIBOIE
noJIyuaeTcss 3HAUYUTENbHOH H CKOPOCTh CHHXKEHUS Npu ocai-
Ke MOXKeT JOCTHraTh HECKOJbKHX NeCiTKOB MeTpPOB B Ce-
KyHAy. DT0 CJedyeT YUHUTHIBATh B Cjayyae BBIHYXIEHHOTO
TUKHPOBAHUS NPM CPAaBHHUTEJNbHO HeOOJbLIOH BHICOTE.

O npuMeHeHHH TOPMO3HBIX IIUTKOB IIPH THUKUPOBaHHH
yxe Obijio ckasaHo B § 143.

Cnupaas. Cnupannr BHIMOJNHSETCH Ha CcKopocTH 450—
500 km/uac ¢ xkpeHoMm 45° mpu pexuMe paGoTHl ABHraTess
Ha MaJoMm rase. C Bricotel 5000 # camoJsieT 3a OJIHUH BHUTOK
Tepsier 1200 # BBICOTHI.

Ilpn BHIMOJIHEHMM CIHpadd C KpeHoM GoJbllle 45° Ha
CKODOCTSX, COOTBETCTBYKOWHUX uuciam M = 0,86-0,87, mo-
BeleHHe caMoJgera HopMmaabHoe. Ho ckopocTb GwicTpo Ha-
pacraer, MO3TOMY CJAeNyer I0;b30BaThbes TOPMO3HBIMH
muTKkaMy. T1pyu BHIMOJIHEHHH CHOHpaJd HNpH uHcaax M 6oJb-
e YKasaHHbIX HeoOXOAMMO, HauuHas C BBOAA B CHOHUpafb
H KOHYas BBIBOJOM, CTPOro coGJIOfaTh KOOPHHHALMIO ABH-
XeHHH pYJsIMH, Tak Kak B NMPOTHBHOM cJjiyyae HeusBexkHO
CKOJMbXKEHHEe caMoJjeTa, YTO BeJeT K NOSIBJeHHIO oOpaTHO
pPeakuuu no KpeHy.

Iepesopot. [TepeBopOT MOXKET BHINOJNHATLCA HA BBICO-
tax ot 2000 mo 14 000 x. CxopocTb BBOZA B 3aBHCHMOCTH
OT BBICOTHI M NMPUMEHEHHS TOPMO3HBIX MUTKOB — oT 300 10
500 xm/yac mo npubopy. IToreps BBICOTHI KoJjebaercss OT
1000 »# mo 3000 » (Ha GoJBIIKMX BHICOTAX).

BrinosiHenne mepeBopoTa Ha OGOJBIIMX BHICOTAX HMEET
crenyoune ocobeHHoctd: 1) 6bIicTpoe HapacTaHue CKoOpoO-
CTU M CBSI3aHHOE C 3THM YyBeJuueHHe YCHJIUH Ha pyuKe yI-
paBJ/IeHUs] IPH BbIBOJE caMoJieTa M3 NUKHPOBaHMS; 2) He-
BO3MOXKHOCTh CO3MaHHsA GOJBbIIMNX ITIeperpysok, UTO YCJIOXK-
HSIeT BBIBOJ M3 NMHKUPOBAHHS H, KaK cjaeacTBHe, 3) 60Jb-
masi NoTepst BBICOTHL.

IlepeBopor Ha ropke. IlepeBopoT Ha ropKe MOXKET BHI-
noJHATbCa Ha BhicoTax ot 2000 no 10000 x. CxopocTh BBO-
Jla B TOPKY 3aBHCHT OT BEICOTHI H MOXeT KoJebGaTbcs OT
600 Km/uac no MakCHMaJbHOH CKOPOCTH TOPH3OHTAJBHOTO
nosera, a yroa noabema — ot 45 no 80°. Korma cxopocTsb
Ha Topke ynajer no 450 xm/uac, Hano NaaBHLIM ABHXKEHHEM
pyne# cnenatb nony60uky, NpHYEM CKOPOCTb B TNOJIOXKEHHH
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BBepx KojecaMn He noukHa Obith meHee 350 xa/sac. Ko-
raa Hoc camoJieTa MOROHIeT K FOPH3OHTY, YMEHBUIHTH 060-
POTHl 1O MUHHMAJbHBIX HAa NAaHHOH BHICOTE H NEPEBECTH Ca-
MOJIeT B NHKHPOBAHHME, a 3aTe€M BBIBOJUTb B T'OPU30HTAJb-
HBIH TTOJIET.

bouku. Ha camosaere Mul'-15 6uc MOXKHO BBHINOJHATH
rOpH3OHTA/NbHbEIE, BOCXOASIIME H HUCXOASIIHe OOUKH, IIpH-
yeM paspellaloTcs TOJNbKO yNpasJisieMble — Ha CKOPOCTH OT
450 no 800 xx/uac, Ho Ge3 mpeBHILIEHHS CKOPOCTH, COOTBET-
ctBywomell uucay M =20,82 na paunuoit BhICOTE.

Bocxoasune 604Ky BBIMOJHSIOTCS, KaK NpaBuJo, 3aMef-
JIeHHble M Ha NOBBILIEHHOH CKOPOCTH C YIJIOM HOAbeMa [
70°. 4

HNerns Hecreposa. Tletsin HecTepoBa MOTYT BHITOJIHATH-
cst Ha BBIcoTax oT 2000 mo 10000 # co ckopocThlo BBOZA
Ha neraio ot 600 Km/uac Ko MakKcMMaJbHOH CKOPOCTH IO-
PH30OHTAJBHOrO MOJETa.

! |
/\I
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S000 507 /
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Puc. 206. 3anuce nerau Hecreposa
Ha PEaKTHBHOM caMoJeTe

Ha puc. 206 npuBenena samuch OfHO# u3 neredb He-
CTepoBa, BLINOJIHEHHOH Ha peakTUBHOM camoJere. [paduk
NOKA3kIBAae€T H3MEHEHHEe CKOPOCTH Mo NMPHOOPY, BHICOTH MO-
J1eTa, neperpysku 1 BPEMEHH BBLIITOJIHEHHUS MEeTJIH.

Moaynerass Hecreposa. [Ipu BHINONHEHMH NOJyNeTaH
Hecreposa ¢ Bricotst 5000 # nHa cxopocTH BBona 650 km/uac
camoJjier Habupaer 2000 m. B BepxHeil yaCTH TOJIyNeTIH
CKOpocTh okoJsio 350 km/uac.
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Kocas nernsi. Eciu nepen Bsonom B mermo Hecreposa
cosnath kpeH 10—15° u, BBIMO/IHSS meTaI0, COXpAaHHTb 3TOT
KPeH, TO CaMoJeT ONMHIUeT NMeTJI0 B HAKJOHHOM MJIOCKOCTH.
Taxywo ¢urypy naseiBaioT x0cofi metaeif. Ilpu Bumoa-
HEeHHH ee OT JeTuukKa TpeOyeTcs MOBBLIIEHHOEe BHHUMAaHHE K
NeHCTBHIO pyJefi M K COXPAHEHHMIO YCTaHOBJIEHHOTO
KpeHa.

IMosopor na ropke. Brimosusiercst, Kak o6niuHo. Ilpu
BBIBOJIE M3 NHKUPOBAHHUS CJEIYyeT HMeTh B BHJIY BCE cKa-
3aHHOE BHIlIe [0 3TOMY MOBOLY.

Hrak, HexoTOphle H3 YIOMSHYTHIX 34€Ch (GUTyp CBsI3aHHI
¢ NMHKHpoOBaHHeM camoJiera. [lukupoBaHHe NpPHMeHsSeTcs H
B BHIe caMocroateabHoli (urypnl. I[losToMy, 3akaHnuuBas
3Ty rsiaBy, Heo6XxomuMo oOpaTHTb BHHMaHHE MOJIOLOTO
JeTydKa elle Ha OJHO BaXXHOe sIBJIEHHEe, KOTOpPOe HHOraa
HabJalonaercs npu BeIBofe caMmoJjera Mul'-15 6uc H3 nuxu-
pPOBaHu4.

IIpu BBIBOJE caMoJieTa H3 NMHKUPOBAHHS POJb LEHTPO-
CTPEMUTEJbHOH CHJIBI, KAK H3BECTHO, HTPAET NOLbEMHAs CH-
Ja, TouHee — H36BLITOK TOABEMHOH CHJBI Hal CHJOH Beca
UM ee cocrasasoomed (cM. puc. 165). dTa cuiaa HCKDHUB-
JIleT TPAeKTOPHIO MoJieTa B BEPTHKAJbHOH MJOCKOCTH H TeM
CaMbIM BBIBOOUT CaMOJIET M3 MHKHPOBAHHS B HOpPMaJbHBIH
noser. Ecay Ke Ha NHKHPOBAHHM CaMoOJIeT MMeeT XOTs ObI
He6oJsIbIIoe BpallleHHe BOKPYT NMPOAOJILHOH OCH, TO LIEHTpPO-
CTpEeMHTeJbHAs CHJa JIeXKHT yKe He B BEePTHKAJbHOH IJIO-
CKOCTH, @ B HEKOTOPOH HaKJOHHOH K TOPH30HTY IJIOCKOCTH,
sacTaBJ/sfsl caMoJeT HesJaTh OYeHb KPYTYIO COHpasb, H, cje-
J0BaTeJbHO, MaJo CIocoO6CTBYeT BBHIXOAY caMoJieTa U3 IIH-
KHpoBaHud. [TosToMy NpH HaJWUYUM JaKe He3HAUHTEJIbHOTO
BpallleHuss BOKPYT TPONOJLHOH OCH CaMOJIeT BBIXOAUT H3
NMHKHPOBAHUA C 3amas3jbiBaHHEM M MOXKeT JaxKe He BHIHTH
U3 NMUKUPOBAHUSL.

Orciozia cienyer, 4YTO IpHU BeiBofe camoJdieta Mul'-15 Guc
U3 TIHMKUPOBaHHS HeOOXOOMMO TIIATEJbHO (CJAEeOUTh 34
TeM, uyro6bnl He OBIJIO HH MaJiefllero BpallleHHs caMoJieTa
BOKPYT NPOJNOJbHOH OCH.

B saknaiouenue 3aMeTuM, UTO HeJb3f CUHMTATbh JIEeTUHKA
ocBouBmiuM camoJjier Mul'-15 Ouc, ecau oH He oBJameer
TeopHeH W TeXHUKOH NHJOTHPOBAHMUS caMoJieTa Ha GOJbIIHX
CKOPOCTSIX — KaK Ha NMUKHPOBAHHH, TaK ¥ B TOPH3OHTAJb-
HOM TIOJIeTe.
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