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B xmure manaraercs NpakTHUecKas a3pojHHAMHKA Bep-
todera Ka-26; ocHOBB a3pOAHHAMHMKH HeCYIEro BHHTA, 62;—
JAaHCHPOBKA, YCTONYMBOCTD H YIPaBAAEMOCTh BepTOJETd,
YCTAHOBUBILIHECS H HEYCTAHOBHBIIHECS PEXUMBL MOJeETa.

Oco6Goe BHMMaHHe B KHHre YyAelsieTcss BOIpocam Jer-
HOH SKCINIyaTaUHH BeproJera, OObACHEHHIO qmamecxp:i
HPOLECCOB, MPOUCXOAAIIMX TPH BHITOAHEHHH DA3IHUHBIX D
KHMOB 10J1eTa, 0COGEHHOCTAM NMHJIOTHUPOBAHHA BEPTO/ETOM.
TToapo6Ho paccMarpHBailoTcs ocofble clydydad B HOH?)T?{OPE
PasbUpAIOTCs cHelHalbHble BOIPOCH a9POAHHAMHKY COOCHC
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A caylaTesiell JIeTHBIX YYAJIMSL, THIOTOB yqe6Ho-T3e§KH
POBOYHHIX OTPSAOB, IUKOJ BHICIIEH JIeTHOHi TOArOTO ki
rpaxpaanckoil ashauwu. OHa MOXKeT ObITh HCIONb30BA
JIETHEIM M HHXEHEePHO-TEXHHYECKHM COCTaBOM MPOM3BOICT-
BeHHBIX TOJpasfieleHuil. N
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BBEIOEHUF

Mroronenesoii Beproser Ka-26 ¢ ABYMS NOPIIHEBHIMH HEBHICOTHBHIMH IBHFaTe/SIMH

M-14B-26 cospan nox PYKOBOACTBOM J1-pa TexH. Hayk Tepos ComHaamcTHuerckoro
Tpyna H. U. Kamosa.

MaxcHManbubi BaJETHH Bec Beprosera, kI v ow e oa o+ . 39250

> BeC KoMMepueckoi Harpysku, kI . . . . . . 900
Maxkcumanbioe KoJHIeCTEO NaccaXHpoB . .

Maxcumanbiaa pacuetnas CKOPOCTb TOJIETa, KM/y . .. 170
Cxopoctb ‘moaera 1o pacnucanuio, kmfy . . e e e e 125
Hanbrocts nosera ¢ moxsecubivu Gakamu, kM . . . . . . . 850
MaxkcHMasbHO NONYCTHMAs BhICOTA noaera, # . . . . . . .. . 4000
MakcumadbHas  aKCIUIyaTaUHOHHAS Neperpyska B JeTHBIX
caygaax ... .. . 3

Beproner cmpoextuposan mo coocnoli cxeme H I
ONIOpHOE JleTalollee IaccH» ¢ ABYX6aJ0YHOH KOHCT
onepenHeM. KaXaB# HeCYWIHH BHHT cOCTOHT U3 T
MomHoCTh OT ABHTaTEMElH TIepelaeTcs Ha BHHTH ¢
CHH. YIpaBlIeHHEe BEPTOJNETOM OCYILECTBJISETCS He
Tenust. CHCTeMBl M 060pYROBaHHe BEpPTOJIETA O3B0
U CIOXHBIX METEOYCIOBHSAX, THEM M HOYBIO.

OcHOBHEIMH BapHaHTamu BEPTOJIETA ABJSIOTCH TPAHCHOPTHBIH C MOABECHO rpy3o-
[acCaXMPCKOH KaGHHOH MM IPY30BOIl n1aTPOPMON M CenbCKOXO3SACTBEHHBI ¢ ANma-
PATYPOH ONDPLICKHBAHWS HJH ONBLIMBAHHA. K 1ONOJHHTEALHLIM BADHAHTAM BepTOJeTa
Ka-26 oTHOCSTCS: JIECOTIOXKAPHEIH, KopabeabHbli, I€0/10ropasselouHblf, aspodoro-
CBHEMOYHBIH, Y4eOHLI, caHHTapHbIH, BEPTOJET-KPaH U H

€KOTOPBIE ApYrHe.

BepromeT ¢ ycmexom yuacreoBan s MEXNYHAPOAHBIX ABHALMOHHBIX CaJ0HaX B
Wsenun u Slnonuu. Beproder AeMOHCTpHpOBascs B Mockse, Ilapuke, Typure, anno-
Bepe, Bennynpe, cosepnrma AEMOHCTpALHOHHEle NOJeTH B Beasrmio, HHpmio, Hunep-
naunel, 11akucTan u Apyrue crpamsi, SKcmryarupyercst B Bonrapun, Benrpun, Pymbi-
Hud, I'IP, ®PT, Mourosmu. B 1066 r.

OH OB YIOCTOEH 30JO0TOH MenadH Ha
MEXKIAYHAPOAHO#A BhIcTaBKe «COBpeMeHHbie CeIbCKOXO3AACTBEHHEE MAallUHE X oGopy-
AoBanue» B Mockse,

OcHoBHble npenmymecTsa BEPTOJIETA CBA3AHHEl ¢ HCI
TIOI0XeHHst Hecymux BuHTOB {1], [3), [18].

CoocHile HeCyue BHHTHI HOSBOJSIOT NOAYUNTL TpeGyeMylo cuay TArM TpH
OTHOCHTENLHO HeGOJBIIOM IHaMerpe Hecylued CHCTEMBI, TaK KaK XOPOIUO HCHOJAb3YeTCs
OMeTaeMast mIollaib, M HHAKHHE BHHT HOACACHBAeT N06aBOYHLIN BO34yX c6oKy. Bep-
TOJIET MMEET OTHOCHTENbHO Majble rabapHTh, 10CTATOUHO KOMIAKTeH, 4TO YHOpPOHIAeT
€ro o6CayXUBaHHE, XpaHeHHe, TPAHCNOPTHPOBKY, pacliupsieT o6JacTb HPHMEHeHHS.
Maubre raGapuraeie PasMepel, yMeHbIasi PA3HOC MACC, CO3AAI0T MAJgbie MOMEHTDI HHep-
UHH, [I0STOMY y BepToJeTa GONbIIHE YIIOBhle CKOPOCTH BDAIEHHSI U BbICOKAS MAaHEB-
PEHHOCTD, OTCYTCTBHE IPOMO3/IKOH XBOCTOBON Ganki obnieryaeT NHJIOTHPOBaNHE Ha
MaJbIX BHICOTAX, ofecneudBaeT Ge30macHOCTb NoOJeTa HAx NePECEeYeHHOH MEeCTHOCTBIO
U BO3MOMHOCTh BBHINOJIHSITh aBHAUHOHHO-XHMHYECKHeE PaboTEl Ha ManbiX CKOPOCTAX H
BLICOTaX, YNDOILAeT BLITOJHEHHE BHIHYKACHHLIX nocafok. OTHOCHTENBHO KOPOTKHI
H JerKHil (Io3eNsK COOCHBLIX BEPTOJETOB MO3BOJISET YBEJIUYHTD IOJE3HYI0 HArpysKy;
XOpowas 06TeKaeMOCTh IIAHEPa — MAKCHMAJbHO CHASHTD BPEHOE CONPOTHBJICHHE.

pencraBinser co6OH «ueThi, ‘ex-
Pykumest drozenska u H-o6pasuum
PeX CTEK/IOINTACTHKOBLIX JIOMACTER: -
HOMOWIbIO MEXAaHHIECKOH TPAHCMIHC-
CYUWHM BHHTOM H PYJASIMH Hampab-
JISIIOT BBIMOJIHSITD NOJIETH B NPOCTHIX

O0/Ib30BAHHEM COOCHOTQ pac-
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Hcknrouenne HEMpOW3BOMHTE/NbHBIX NMOTEPh HA MPHBOJ XBOCTOBOIO BHHTA :(L)ii{"
BO3MOXHOCTh YMEHBIIHTL HAMETP HECYUIHX BHHTOB NOTOMY, 4TO Y/Iy4IIaeTcs Hocnﬂ; -
30BaHHE MOIIHOCTH IBHTaTessd. YMeHbIIeHHE MIJHHBI /IONACTell BHHTOB TPUB nonoﬁ
YMEHbIICHHIO BeCa KOHCTPYKUHMH BePTOJIET2 M YBEJHUCHAW KO3((pHIHeHTa B:zcama\:
OTZauH (OTHOLIEHHS TIOJIE3HOA HArPY3KM K IOJeTHOMY Becy). Ha OCHOBHBIX giga% 3‘0
NIpUMEHEHHS BepgoneTa Ka-26 )}'aan?f))cye. YBEIHYHTb KO3PGULHEHT BECOBOi O

9 Beproseta Mu-2),
3% B(;r)lgL?lTeplI{?aSlﬂé‘c;mng BHHTOB B Pa3Hbie CTOPOHBI C OJHHAKOBHIM HHC/IOM oéopz:gz
TMO3BO/AET CYHTATL COOCHYIO CXEMy MOYTH CHMMETPHUHOR. 3To mossoaser n?chl)ym T
OTHUCHTE/bHYIO HE3aBHCHMOCTb B LeNAX CHCTEMHl VNpaBleHUs H ob.jersaer :II; BHH’I]‘)OB
BaHHe BEPTOJleTa. YMNpPOLIAETCA NMePeXOf Ha PEXHM CaMOBpALleHHS Hecyll PHHTOD
H ofOyueHHe IoJeTaM Ha BepToJere, HPPIHILHHI/IaJXbHO Ha COOCHOM BepToneTeOJ[O)Km)I
ofecneuuTh MEHbINHE YPOBeb Buﬁpauqu, ec/lu_HarpyskH OT BHHTOB r1p0'mBonHec o
no ¢ase. CHHXeHHIO YPOBHA BHGpauuit “CHOC06CTByeT H MeHbIUMHA AUaAMeTp YHIRA
GoJiblllee YHCIIO JTomacTeil.
BHHTI(-)I}Z; iaﬁ{af();{}? H(l)leaJ'IbeIX KOHCTPYKTHBHBIX CXeM He CYLIECTBYET, TO KOHngyKT?i)E;
3aHHMAfACh COOCHBIMH BEDPTOJETAMH, CTOAKHYJHCh C LEJBIM PAAOM MpO ﬂe%nnx;e-
6e30macHOl KCINIyaTalHH COOCHBIX BEPTOJETOB CAeLyeT HCKIIOUHTD OnaCHB(;ze?I DauKe:
HHE JIOTIACTEH, UTO OCO6EHHO CJIOKHO NPH HX WAPHHPHOM KpPEIJeHHH. eMCHAe
pasHoca BUHTOB YIJIMHAET Baj U YTAXKeaseT KOHCTDPYKIHIO, CYIIECTBEHHO 33: inpact
BLICOTY Beprojeta. IIpu BEICOKOM pacnonmgir;x:du :ggﬁlez; ch;Toenngbcl,T eLllZeHygqompmeTCﬁ
OpyroM Baje BHHTA H IUapHH J

ggﬁfg}ﬁfgaﬁpzﬁ%Mu 3eMHOro pesoHanca. Hekotopbie ocoGennocrd uﬁmeerﬂuu gﬁ;ﬁg
sonactell. Ha coocHEIX BepToJerax TPYZHO YCTpaHATb 06OPOTHBIE BHGpaN . e
JBYX COOCHBIX BaJOB, NPOXOASLIUX OJHH B APYroM, ocymeCTBneHuee BTCoeneTabeIsm—
yIpaBJIeHHs] ¢ NOMOILBIO HeCcyIlero BHHTA YCAOXKHSAIOT Koncmyxumg BHPSKCH'I ey
Bl fiif Hecymuh ouir, paGOTiomuk 3 NOToRe BEPAHETO. BANTE, WMEET  MOHLIYIO

. H Hecyllu#i BuHT, paboraromuil B 3 s . 3
?qﬁﬁiiyqx‘nsﬂoc}rri u IIOSTOI&y KO3(GGhHLHEHT TNOMe3HOro JEHCTBUSA Higﬁe& chg;f}:xebé
MeHbIIe, YeM Y JPYTHX JIBYXBHHTOBHIX BepToseToB. Ha coocueix Bep ‘ J
ofecneunTh TaKXKe IMYTEBYIO YCTOHUMBOCTb M3-3a KODOTKOIO (PIO3EsXK L w10 KORCT-

DKCnayaTauus COOCHBIX seprostetos B Comerckom Coiose noxas 14, 410 e
PYKTOPCKHA KOJNMEKTHB, BOBI‘JIaBJISIeM{‘)IH H. ?dsfaaxy%l}iqbg’ep}égxiiﬁ% nB;)epTli.)J;eT K%E

H ux cosnanuu. Temepb
zgg;g’m;T%i?rlg;}’iongmmaemﬂ OT CepHHHBIX COBETCKHX K 32pYOeXHBIX BEPTOJIETOR
JAHHOTO Kjacca.

I'zra6a I OCHOBBI ASPOIIHHAMHKH HECYINETO BHHTA
M TIJIAHEPA BEPTOJIETA

§ 1. OBPA3OBAHHE TATH BUHTA

O6mue ceeaenns o BO3JYUIHBIX BUHTAX H NOTOKAX. Bosxymmusie BuBTH B ocHOBHOM
TNIpe/lHasHaYeHEl I NIpeo6pazoBanus KPYTHAIIETO MOMEHTA OT BaJa JABHraTeasi B aspo-
AMHAMHIeCKYIo cuany. Ilponessepn (rpeGrbie BOSAYIIHbIE BHHTH) MCHOJB3YIOT CBOIO
a9POJMHAMHYECKYIO CHJY JUISL NOCTYNATENBHOIO ABHKEHHS JIeTaTeNbHOrO ammapara.
Hecymune sunth (poTopsl) B OCHOBHOM HPENHA3HAYEHE! 171 CO3LAHHA TOLBEMHON
CHJIBI, HO MOFYT HCIIOJb30BATBCH H IS CO3aHHs JBHXKYyUIEl (mponyabcuBHON) CHb
H BLINONIHATD ()YHKIHKH yHpaBsieHus, Bospymmbie Bunth, BBINIOJIHEHHbIC B BHIE OCEBHIX
JIRNIATOYHBIX MAlIHH, HCNOJb3VIOTCH KAK BCHTHJIATOPH, KOHTPBHHTBI (CHpSIMISIOMIHE
annaparsl), BeTPSHbE ABHraTeH, POTODLI KOMIPECCOPOB, ra30BbIX TYPOHH W T. I.

TOM, H NOSTOMY CO3/aTh HECYIIHIT BHHT TPYAHO.

OCHOBHHIME a3pOxHHAMHYECKHMH TPeBOBAHHSAMHE K HECYH(HM BHHTAM ABJASIOTCA:
obecrieveHHe TpeByeMoii A9DONHHAMHYECKOR CHJIBL Ha BCEX PEXMUMAX noseTa, nosayue-
HHe BOSMOXHO GOJIBINETO K. I. [l M BO3MONKHO MeHbIIeH HepaBHOMEPHOCTH Harpysox,
OTCYTCTBHE HEYCTOHUMBOCTH NBHMKEHHH JomacTeli u ONACHBIX fABJEHHH B NoOJeTe, He-
Goublilie WapHUpPHEe MOMEHTHI, *

Mruoroo6pasue GYHKUHH, BRMONHSeMuIX HECYINHM DHHTOM, H TpeGoBaHui, npexsb-
ABJSIEMBIX K HEMY, YCAOXKHSIOT ero KOHCTPYKUHIO. CyIECTBYeT HECKOJIbKO TeopH#,
00 BsICHSIOIHX paboTy HecymHX BHHTOB, Haubonee npocroii amnsercs TEOPUst
HI€aJbHOTO BHHTA, paspaboTanHas PYCCKHMH yYeHBIMH ellle B Hagame XX B. PaGoty
PCATLHEIX BHHTOB OOBACHAIOT /Be TEOPHMU: RJIaccHueCKass W BHXpeBas. OTHOCHTENbHO
NOIPOGHO TEODPHH HECYNIEro BUHTA H ero pa6ota pas6upatorcs B KypCax aspoauHamu- -
KH Beproseta [2, 4, 5, 7, 11, 14], nostomy B 3TOH rmaBe OyRyT pasobpaHbl JHIID Heko-
TOPBIE Y3/10BLIC BOMPOCH.

I[JIH obJseryeHns aHaJu3a pa60T1>1 HECyIero BUHTA PasyyalT HECKOJbKO pexu-

.38 KOHCTPYKTHBHYIO IIOCKOCTS BP2eHHs1 OObIYHO NPHHHMAIOT II0CKOCTD, nep-
IEHIHRYAAPHYIO OCH HECYIEro BHHTA H TIPOXOJSIULYIO Yepe3 CepefiHy BTYJKH MM 10
OCAM TODH3OHTAMBHHIX IIAPHUPOB. ¥ BHHTOB c IIAPHHPHBIM KpeIlJIEeHHEM JonacTel
HHOT/A 33 XapaKTepHYI IIOCKOCTb ynobuee 6paTh mIOCKOCTD BpalleHusi KOHIOB
JonacTei, ’ i

Ecan KOHCTPYKTHBHLI YrOJl aTakd paBeH HYMO, To HaGeralomMuil BO3AYIIHEL
TIOTOK HA3LIBAIOT IVIOCKHM, 4 PeKHM PabOTHl BHHTA — PEXHMOM IIOCKOFO (6okoBOrO)
obTekanus. Pexum mrockoro ofTekaHus Moxer BOSHHKHYTb NDH BHCEHHH nog juel- -
CTBHEM BeTpa. Eciu KoRGTpyKTHBHBI YIOa aTaxdH paBeH MO abCOMIOTHOH BejHuy-
He 90°, To Bo3myWHBI DOTOK HA3LIBAIOT OCEBBIM (NPAMBIM), @ PeXHM paboTii BUHTA —
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PEXUMOM OCEBOTO 0OTEKaHHUS. OceBoe 06TeKaHHE MOXKET BOSHHKHYTh TIDH BHCCHHH N
BepPTUKAJbHBIX DeXHMaX MoJeTa. Ho naubojee obmmix caydail ofTekaHHs, KOTia
10TOK HANpaBjieH K IVIOCKOCTH BPAllCHHs IIOA [POU3BONBHBIM  YTJIOM, 3T0T peXUM
0BTeKaHHs XapakTepeH 1A GOJBUIMHCTBA DEKHMOB HoJeTa .BePTOJIeTa K Ha3piBaeTCs
PEKMMOM KOCOTO OOTEKaHHL. HeBo3MyllleHHBIl BO3AYLIHbL NMOTOK TaKKe Ha3bIBAIOT
KOCBIM.

Ec/iu BeBO3MyIIEHHB BOSAYLIHBIA MOTOK HaGeraeT Ha TJOCKOCTh BpauleHHd
CBEpXY, TO YLl aTakd BHHTA CYHTAIOTCHA oTpHIaTesbELIME. Ecy xe MOTOK MOAXOTUT
K IJIOCKOCTH BpAlEHHst CHH3Y, TO YIVIbl aTaKH nosjoXuTe bHE. PaboTa HeCcylero
BHHTA HA TOJOMKHTENBHBIX YIJAX ATaKH, KOTJa BHHT MOJdydacT SHEPTrHIO He OT J(BHra-
Tejisl, 4 OT BO3AYIIHOTO MOTOKA, PACCMOTPEHA B Tl VIL

B HEKOTOpHIX CJIyYasX INpPH CHHKEHHM C paoTalolluMH [BHTaTeNsMH BOKPYT
HeCyliero BUHTZ MOXET BOSHHKHYTH LHPKYASANMSA BO3AYUIHOrO TNOTOKA. Tlopo6HbIA
peXuM, HassIBaeMblli BUXPEBbIM KOJILIOM, BMecCTe C PeXHMOM caMOBparleHHs pasobpan
& rnae «Oco6ble cydau B nojete». B 5TOil TJiaBe NPOAHAaNH3MPOBAHLI OCEBOE M I10C-
«oe OfTeKaHus, TAK KaK KOCOH IOTOK MOXKHO YCJIOBHO CYMTATb COCTOSIIIHM H3 ILIOC+
KOTO H HpPSIMOTO. ’

Tara uaeajlbHOro HeCymlero BMHTa B NpPAMOM MOTOKE. duanueckuil cmulcn obpa-
30BalHs a5POAMHAMMUECKOH CHJIBL BHHTA HauboJee mpocTo OOBsCHAETCH HMITYJIBCHON
TeopHel HAeaJbHOro BUHTA.

VinealbHHM BHHTOM Ha3HIBAlT BUHT, pa6oTatomui Ges moTeph; y TaKOTO
pUHTa BCS TIOABOAUMAS K HEMY MOILHOCTb PAcXOLyeTcH TOJBKO HA CO3/AHKE MOJIE3HOH
23POAWHAMHUUECKOH CHJIBL. Ecid wujeaJbHHIl BHHT O6TEKAETCs OCEBHIM NOTOXOM, TO
criekTp OBTeKaHUs CHMMETpHUEH, A 25pOJMHAMHYECKAS CHJIa, BOSHHKAOMad B pesyiib-
rate B3aHMOEHCTBHS BUHTA C BO3AYXOM, SIBJAETCHA CHJION TArH, TaK Kak Hampap/ieHa
oHa BIOJb OCH BHHTA.

TonoMHKTENbHAS] CKOPOCTD, TOIydaeMast BO3NYIIHBIM IOTOKOM B pesy/bTare
B3AHMOMEHCTBHA € HECYLIHM BHHTOM, HA3EIBACTCH HHIYKTHBHOH CKOPOCTBIO Vi. Unayk-
THBHYIO CKODOCTb B IUIOCKOCTH BpalUCHHHA BUHTA HA3HBAIOT HHAYKTABHON CKOPOCTBHIO
noncachisarma Vi , HHAYKTHBHYIO CKOPOCTb 32 BHHTOM HA3BIBAIOT HHIYKTHBHOH CKO-
pocTeio OTGpachBaHus Vi, HnaykTaBHbIE cKOpOCTH, cooGm1aeMbie BHHTOM BO3AYLI-

HOMY TNOTOKY, YBEJIH‘IHBaIOT CKOPOCTh noTtoKa, MOTOMY 4YTO BHHT NOJABOIHMT TNOTOKY

JOMO/HHTEbHYIO SHEPIHIO OT IBHIATEIIL. Cunia, yCKOPSIOLLas BO3LYLIHbIH HOTOK, MO-

KeT GHiTb ONpeefiena TO BTOPOMY 3aKOHY MeXaiukH, T. e. P=Mj. A u3 TpeTbero 3a-
KOHA MEXaHMKH CefyeT, UTo ¢ KaKok CTOfi BUAT MEfiCTBYET Ha BO3NMYX, C TaKoh e
cusioi BO3AYX JAeHicTBYeT Ha BHHT. TosToMY TAra BUHTA MOXeT OLITb NOACUNTANA KAK

peaxTHBHas CHJA T=P=M,. y
CexyHpaHasi Macca BO3LyXa (—t—-), B3aMMOJIEHCTBYIONIEro ¢ HECYIlNM BUHTOM,

BO3DACTaeT IPH YBEJIMUCHHH IVIOMIa/H F, oMeraeMoil BRHTOM, MacCOBOH NIOTHOCTH O
W CKOPOCTH BO3LYIIHOTO NOTOKA B MJIOCKOCTH ppamennst Vi=Vy+Vi, a na pexnve
sucennss Vi=V; M YCKODEHHe BOZLYLIHOFO TOTOKA OTPEACTHTCH KaK pasHOCTb CKO-

pocTeft 3a BUHTOM ¥ JI0 BHHTA. CurieoBaTeNbHO,  j __ ! Tgra BuUHTA Ha DexHME
t

BUCCHUSI MOXET 6BITH OmpejeseHa KaxK

1\/1Vi2
T =Mj =-—-t—‘ = pFViV!Z_

Ecau e pacCMOTPETb Gasanc KHHEeTHUeCKOH 3HEpTrHH BO3JIYUIHOIO TOTOKA, TO HE-
TPYRHO YCTAHOBHTb, 4TO HHAYKTHBHAA CKOPOCTb orépacuBaHua B [Ba pasa GoablIe
MHAYKTHBHOH CKOPOCTH TMOACACHIBAHMI. JlefcTBHTENDBHO, paGoTa Cuabl TATH B eMHALY
BpeMeHH paBHa pa?,HOCTPI KHHETHYEeCKUX HEPTHH CEeKYHIHBIX Macc BO3AYLIHOIO NnoTOoKa
3a BHHTOM H J10 BHHTA. Ha pe}KnMe BHCEHHSI 3TO MOXeT 6LITh 3alucaHo KakK
15

myz! mVi : |4
iz Y L nosTOMy Vi=—2—- dopmysa CHJB TH-

HiH th ="

M ufea’bHOr0 BHHTA Ha peXHME pHCEeHHA NPHHAMAET BHI T = prFV?lf .

TV =

o

Ecau Xe 3apaHa Tgra BHHTA, TO norpeﬁﬂaﬂ HHAYKTHUBHAA CKOpPOCTb paBHA

V=
20F
RHEHAYKTHBHAaA MomuocTbs Ni=TV:

MoxHo 6bu10 6bi IOBTOPHTb Te XKe PAacCyXKIeHHs H A peXkHMa BePTHKaJbHOFO
noabeMa MJM cnycka (B Npelenax NPUMEeHHMOCTH TEOPHH) H TIOJYYHTb aHAJOTHYHbIE
pesyabTaTEL Otrauune GyleT 3aK/I0YATHCS JHIb B BeJHYHHE Macchl BO3JyXa, B3aUMO-
neficTByOMEro ¢ BUHTOM. IIpH moxbeMe CeKyHIHas macca BO3LyXa 6y11e-r’ BeJHYH-
_BaTbCS, A NPH COyCKe YMeHbIIATbCSA. B COOTBETCTBHH C 3THM IpH nocroxunog HHILYK-
THBHOH CKODOCTH T#Ara NpHU NOJ’beMe JONKHA YBENHUHBATbCA, a NMPH CIOYCKe YMel}-,Xb-

U MOUIHOCTD, norpe6Haﬂ AJst CO30aBHsl HHAYKTHBHOrO MNOTOXKA,

maTbCAa.

Teopus aKTngﬂoro nucka. BunT, Kak Jobas MamuHa, paboraer ¢
onpeneJeHHbMH ToTepsMu. [Ipu ananuse pabGoThi HAeaNbHOrO BHHTA
TIpe/IoNaraoch, 4T0 HHIYKTHBHBIH NOTOK N0 OMETaeMOi NOBEPXHOCTH

- paBHOMEpPEH. B neBcTBHUTEJIbHOCTH e CKOPOCTb MHIYKTHBHOrO IIOTOKA

gSMeHH‘eT‘CH U o JAJHHe JoNaCTH BCJEACTBHE DPa3JIHUYHBIX Y‘CJIOBHﬁ pa-
OTHl €€ 3JIEMEHTOB, H 110 'oMeTaeMoH NOBEPXHOCTH BCJACACTBUEC KOHEU-
HOT'O 4YycJia Jiomacreu, ¥ BIIOJIb Bajla BUHTA MNPH BJAMAHHH Ha CTPYIO

- BSI3KOCTH BO3lyXa. KpoMe Toro, moj BO3JAEHCTBHEM BpallaioLIerocs

BHHTA HHAYKTHBHBIH [OTOK 3aKPYyuyHBaeTCsd, a HepaBHOMEPHOCTb BO3-
AYLIHOTO TIOTOKa CO3JaeT AOTOJHUTENbHOE 3aKPyyHBAHHE TIOTOKA 3a
BHHTOM, H MHAYKTHBHas CKOPOCTb He HanpaBjeHa BJO0Jb OCH BHHTA
T. €. TIOABJAIOTCS TAK Ha3blBaeMBHE TaHreHIHasbHbE -cocmsnmomne’
Ecay e yuecTb, YTO NOABOJ BHHTOM K CTPye HOTONHHTESbHOM aﬂep:
THH TIPUBOJAUT K YBEJUUEHHIO CTATHUECKOTO AABJEHHA MOJ BHHTOM, TO
Oyzer MOHATHO 00pasoBaHUe Ha KOHIAX JONAcTed BHXPEBHIX )KI‘y,TOB
BCJIEJICTBHE NePETCKanHs BO3AYyXa € HHXKHell NOBEPXHOCTH Ha BEPXHIOIO
YacTb oMeTaeMo#l BHHTOM TLJIOUIAAH HCKJIOUdeTCHd M3 CO3AaHus CHIIHI
TATH B P€3VJbTaTe TOTO, YTO JONACTh MMeeT JJIHHY, MeHBUIYIO pajuyca
OMeTaeMoro Xpyra, Tak K4k B IIEHTPAJbHON YaCTH BUHTA YCTAHOBJAEHA

.BTYJKa W pasMellarTcsa arperartbl yIIpaBJeHUA. JIOHOJIHI/ITQJII:HI)IG 3a-

TPaTLl 3HEPrud y peasbHOro BHHTA NOTPeOYIOTCS H Ha ONpejeseHue
PO HABHOTO CONPGTUBJIEHHS JOTacTel.

HOMIjoBgigpnrgcﬁlfeaanoro BHHTA BCE K€ MOXHO IDUMEHHTb K pealb-
’ HO'M‘OHlb}(}),,HEKOTCI)—IOTepH TIOCJIEHEr0 yuecTb Npu CO3JIaHUM 'CUJBI TATH
e o e mi?Tro Ko3bdunuenra, a 3a xapakTepHyl10 HHIYKTHB-

opoct: p b HEKOTOPYIO €€ «CPEeIHIOI» BeJHUYHHY.
HOMlenznyc H}gng:opum 17eaJIbHOrO BHHTA B TIPHMEHCHHH X peasb-
oy yqachﬂlo HA3HIBAIOT TeOpHEel aKTHUBHOro AKucKa. Ilpn aTtom
Somlany, | o egT ;Lgl}? B CO3/LaHHH CHIIbI THATH peasbHOr0 BHHTA, Ha-
pouakin Aokl (;g myouahio. [Ipoueccsl 96pasoBaH«Hﬁ
G R AN HTa € HEKOTOPOH ?(b(be‘KTMBHOI/I TJIOIA b0
o ecaTLHOTO aHarxg T&KOH Ke OMeTaeMOH NOBEepPXHOCTbIO YCJIOBHO
oI JIOTUYHBIMH TOJNOGHBIM TIpoIeccaM HAeaJbHOrO
EAGTioRe TehaetO o mrs Dy S wens BT e
a‘ i

TaeMyl0 peaJibHBIM BHHTOM, H Ko:-)(quunlz()em ;;ngge;. Hﬁ%\l}b’o%g:
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30M, Tdra PpeasjbHOTO BHHTA MOMXKeT OBbITb onpeaeseHa Kak

Fa(bd):F%y

T == QPF%ViZCp-' Wau, ecnu u3BecTHa Tpebyemas BelHunHa CH-
Jbl TACH, MOKHO ONpENe/IATh CPEIHION NMOTPeGHYI0 HHAYKTHBHYIO CKO-
pocTb i/, :V ___T___ H HHAYKTUBHYIO MOUIHOCTb Ni = TV; ep
cp 20Fx%

Ho MOLIHOCTb, NOTpebHasi peajbHOMY BHHTY JUIs CO3AaHNA TaKOro
e MHIYKTHBHOrO MOTOKA, KaK H y HAea/bHOr0 BHHTA, Gyner GoJsbule,
OTOMY UTO CYyIIECTBYIOT HENPOU3BOAHTE/BLHDIC notepd. OCHOBHYIO
'4aCTh THX NOTEPb COCTABJSIOT NOTePH Ha IHPEOJOJeHHE 1poPHABHOTO
CONpOTHBJIEHHS! JonacTelt. JlononHuTebHas MONIHOCTb, MOTpebHas pe-
aNbHOMY BUHTY AJIs CO3JaHMA TAKOM Ke CHIIBI TACH, KAK ¥ Y HAeab-
HOTO, Ha3LBaeTcd NPO P HIBHOU.

Ec/ii OCH HECKOJAbKHX BHHTOB HAXOMATCS OTHOCHTEJBHO IpYr Apy-
ra Ha DOCTATOYHO GOJBUIOM PAcCTOSIHUH, TO MOKHO HX TATY H notpedb-
HYIO MOLIHOCTb PaCCUHTHIBATH KaK npousBejenne TSATH HIH MOHJ.HOCTyI/I
OoAHOTO BHHTA Ha HX UYHUCJIO. Ho ecan BUHTHI paGoraloT BOAM3U APYT
Apyra, TO OHH OKa3biBAlOT B3AMMHOE BJHFHUE. Tak, ecnnt parchorpeTb
paboTy B 0CEBOM NIOTOKE COOCHBIX BHHTOB, TO HHMKHHAH BHHT GyJeT Co-
3naBaTh B IJIOCKOCTH BpAllleHHS BEPXHEro BUHTA HHIYKTHBHBIH nmﬂox
€O CKOpPOCTBIO K1Viy @ BEPXHHH BHHT Gyger cosjlaBaTh B IIJIOCKOCTH
ppalieHus HHKHEro HHAYKTHBHBIM MOTOK €O CKOPOCTBIO K2V,

Tak Kak BepXHHIl BUHT HaXOAHTCA B 30HE MOACACHIBAHHA HHXKHETO,
10 K< 1. Huxuuh e BHHT HAXORHUTCS B 30He OTOpachBaHHA WHIYK-
THBHOTO ITOTOKA BEPXHHAM BHHTOM, HOSTOMY Ko>1. B ycnoBuax nicaib-
Horo TIOTOKAa M GecKoHedHOro pasHoca BHHTOB TO oct £1=0, a Ko=2.
B o6bunbx Ke yegopusix 0<k1<1 # 1 <K< 2. )

143
Ecsin OTHOCHTeJbHOE pPaccTosiHie MeXIY BHH‘T&MI/I’E? 0,1, o,

10 JAHHBLIM SKCIEPHMEHTOB, MOXKHO CUHTATDb C ,ILO‘CTaTE)'-IHOﬁ CTeIeHbIO
TOUHOCTH IS IIPHHIMNHAJIBHOTO aHAJIH3a, UTO HIKHUM BHHT He BJIHS-
er Ha pa6oTy BEpXHEro BHHTZ, T. €. k;=~0. ITpu 3TOM KOHUBI JonacTen
HEKHero BHHTa OyIyT paboTaTh B TAKUX Xe yCAOBHAX, KaK BepXHero,
MOTOMY 4TO CTPYH HHIYKTHBHOTO YCKODEHHOTO MoTOKa OT BEPXHETrO
BHHTA CyXaercs, KaK H y ONHMHOYHOrO BHHTA. Tlogo6uble ycJaoBHsS pa-
60THl NPHBOAAT K YBEJHUCHHIO 3 deKTHBHON IJIOUIATH ‘C‘OOCHbIX BHH-
TOB, HO He B 2 Pa3a, KAK MOXKHO NPEANOJNOKHTD, 4 Ha MeHbUIYIO BeJH-
yiHy, TIOTOMY 4TO IeHTpaJjbHaf uactb uuxHero BuHTAa paboraer B
pexXHMe TNporlesepa ¥ HMeeT noHHKeHHYI0 30 deKTHBHOCTD.

Veeanuenne 3GHeKTHBHOMA MJIOMATH ¥ MACCOBOTO pacxojla BO3yXa
MOMKHO HCIOJb30BAaTh AJfA yMeHbHIEHH: notpe6GHON MHAYKTHBHOH CKO-
POCTH ¥ HHAYKTHBHOM MOLIHOCTH.

[Ipu MOCTOSIHHON MOABOXHMOHM MOLIHOCTH TATa COOCHOro BepTOJeTa
Gyner Gousblie, ueM TAra OLHOBHUHTOBOTO peprosera. OTHOCHTEIBLHO

8

JABYXBHHTOBOH CXeMbl C PA3HECEHHLIMH BHHTAMH B3aUMHOE BJIHSHHE
BHHTOB COOCHOTO BepPTOJIeTa NPHUBOANT NMPH HOCTOSIHHOH TpeGyeMo#t Ts-
re K yBeJHUCHHIO TOTPEOHOH MOHIHOCTH.

§ 2. ASPOAHHAMHYECKHE CHJtbl
Y OCHOBHBIE XAPAKTEPHCTHKH BHHTA

Teopns ajieMeHTa JonacTi. Teopusi aKTHBHOTO JHCKA YCTAHABAWBAET JHLIb CBSI3b
MeX/y BEJIHYMHON TSIM BHHTA H MAcCOBBHIM CEKYHIHEIM PacxoloM BO3LyXa. Tlpu sTom
HCTHHHbIE 3HAUYeHMsl HHIYKTHBHBIX CKOpOCTefl II0 OMeTaeMoil MOBEPXHOCTH HEH3BECTHH,
a MAcCOBBIH pacXoj ONpefe/sieTcsl HX cpejiHell BelHUHHOM.

JLjisl HAXOXAEHHs] WCTHHHBIX 3HAYEHHH MWHAYKTHBHLIX CKOPOCTeH H BBHIABJCHHA
BUUSIHHS HX HA BEJIHUHHY TArH M morpebroit motunoctd sunta H. E. JKykoBckum Gpina
npeasoXena CTporas puxpesas Teopusl. Ilo 5Toli TeOpHH pealbHO CYIULECTBYIOUKE J10-
[aCTH CO3LAIOT a3POAMHAMUUECKHE CHJIbl AHAJOTMYHO KPBLIY KOHeyHOro pasmaxa. Kak
¥ KPBHUJIO JIONMACTH B pacyeTaX 3aMEHSIOTCS NPHCOCAHHEHHLIMH BUXPAMH, H C KOHUOB
JonacTell, KAK B y KpbiibeB, cGeraior cBo6onHbie BuXpu. Ho ecnm Kpuuio ABHXKeTCH
[OCTYNAaTeJbHO M CBOGOJHHE BHXDH MOXHO CHHTATh NPSIMOSHHERAHBIMH, TO Y BHHTA
KOHILEBOH BHXPb PACIOJIOXEH [0 BHHTOBON JIHHKH, NOTOMY 4TO HMEHHO TaK JBHXKETCH
xoHel JioftacTi. LlenTpajbHblll Ke BUXPEBOH IIHYD YCAOBHO MOXHO CYHTATh NPSAMOJH-
HeHHBIM, TAK KaK OKPYXKHbIE CKOPOCTH B LEHTDa/bHOM YacTH BUHTA HeBenukH. [lo Benn-
uyHe UMPKYJSLHA BUXPell MONCYATHIBAIOTCA WHAYKTHBHBIE CKOPOCTH y PAa3NHYHLIX 3Jje-
MEHTOB JIONlacTell, a 3aTeM OMNPELEATCA NMOrOHHbBIE HArPY3KH JiomacTed W a’pofuHa-
MHYECKHE CHJbl BHHTA.

Buxpepasi TeOPHsi HECYIIEro BHHT& sBJAfeTcss Hambosee TOUHOH, HO HpH aHANK3E
paboThl OTHENbHBIX IJAEMEHTOB JONACTeH MOXKHO BOCHOJb30BATbCA # Hosiee NPOCTOR
kaaccuudtkoil Teopueil. ITo 3TOR Teopuu paclpeje/leHHe MHAYKTHBHBIX CKOPOCTed 3a-
JaeTcd ¢ YUeTOM OCPEelHEHHOH BeJHUHHBl WHIYKTHBHOM CKODOCTH, ONpelleeHHO# B
TEODHH aKTHBHOTO JMCKA. A 1O BeJHYHHe HHAYKTHBHBIX CKOPOCTEH HAXOHAT HCTHHHEIE
VIJsl ATAKH H a3POAMHAMUUECKHE CHJbl OTIENbHHLIX 3JIeMEHTOB JonacTe.

VIpPOILEHHYI0 KJIACCHYECKYI0 TEOPHIO HeCcylllero BHHTA Ha3blBAalOT TeOpHed aie-
MEHTA JIONAcTH. B 3TOH TeOpHM JIONACTb CYMTAETCSl COCTOALLEd 43 BECKOHEUHOro YHC/Ia
OTZENbHBIX 3JEMEHTOB, pa60oTa KOTOPHIX aHaJornuHa paboTe npoduneit kpwiia. Obpa-
3yercst sJeMeHT JONaCTH NPH CeYeHHH ee NBYMA LHJIHHJDHUECKHMH MOBEPXHOCTSMH.
pajMychl KOTOPHIX OTIWYAIOTCS [ADPYr OT Apyra Ha GeCKOHewHO MaJjyio Bejuuuny. [lo-
CTPUCHHE 3JeMeHTA JOMACTH ABYMS LMJAHHADHYECKHMH TNOBEDPXHOCTAMH YUHTBHIBAET
BpalaTenbHOE JBHXKEHHE 3JeMeHTa. DeckoHeuHO Majas TOJIIMHA 3JeMEHTa N03BOJseT
CYHTATH B IpeJieslax OXHOTO 3JeMeHTa cxdf)‘ocmoﬁ HAanop NOCTOSHHBIM, XOTS 110 Pa3Maxy
JIOMACTH CKOPOCTHON HANOD B 3aBUCHMOCTH OT OKPYXKHOH CKODOCTH ®Of W3MEHseTes, M
Y KOHIIEBHIX 3JIEMEHTOB OH 6OJIbIlie, UeM Y KODHEBBIX. o

Ina onenxu pasnudufi B paboTe OTAEABHEIX 3JE€MEHTOB JONACTH BBOJISAT HOHSTHE
OTHOCHTEJBHOTO pajguyca 7, MPEACTaBASIONIEro co60l OTHOLIEHHE pafuyca 3JeMeHTa

— r
JionacTd K pajMycy BHHTa: r=—§-. TTosoXeHHe OTAEJBHEIX 3JIEMEHTOB ' JIONACTH

OTHOCHTE/BHO TIIOCKOCTH BpAIlEHHS ONpEAe/AOT YRIOM YCTaHoBKH . ITom yraom
YCTAHOBKH HOHHMAIOT YroJ MeX1y KOH- B '
CTPYKTHBHOH NJOCKOCTBbIO BpAlleHHUS H
XOpHOH 3JeMeHTa Jonactd. Ilosoxenne
3JIEMEHTa JONACTH OTHOCHTEJbHO CyM-
MapHOrO0 BO3AYHIHOrO IOTOKA 3ajaioT
YIJIOM aTaku o, a IOJOXKEHHe IOTOKa
OTHOCHTENIbHO NJIOCKOCTH BpaUleHHs —
YIJIOM MpUTeKanus. XapakTepHble YIJIbl
3JeMeHTa JIONAacTH NOKa3aHbl Ha puC. L.

¥ros aTakd 34BHCHT OT BEeJHUHHBL
yrJla YCTAHOBKKM W Yria TpHTEKaHUS
o=@ — f* Uem 6ombllle yros ycTaHOB-

. KA M MeHbIle yron npurtekanusd, TeM  Puc. 1. XapakTepHele CKOPOCTH, YIJBl H CH-

6oabile yroJi atakd 3JeMeHTa. Beauun- JIBl 3JIEMEHTA JONMACTH B NPSAMOM MOTOKE
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Ha yraa NpUTEeKAaHWs 3aBHCHT OT BeJHYMHBI OCEBOTO M OKPYHKHOTO [OTOKOB 3JIEMEHTA
Jomacty. OceBast cKOPocTp V ckiafbiBaeTcsi U3 BO3AYILIHOTO IOTOKA OT MOCTyHaTe/b-
HOro mepemelledus Vy, H 0ceBOi cocTaBJsiollell HHAYKTHBHOR ckopoetd Vi: Vi=Vix
=V
=V,

BenuuuHy yraa IPUTEeKaHHS HHOIAA XapaKTepH3YIOT Ko03bGMHUHEHTOM IpoTeKa-
pust . KosadpdHmHEeHTOM NMPOTEKAaHHS HA3BBAOT OTHOINEHHE CKOPOCTH

0CEBOro IIOTOKA 3JEeMEHTa K Opr}KHOi;I CKODOCTH KOHIIEBOrO 3JjIeMeHTa JIOMACTH
1

:_R' YBeanuuenue CKODOCTH OCeBOI'0 HOTOKa H YMEHbUI€HHe 4YHCAA 060pOTOB
©

BHHTZ NPUBOASIT K YBe/iMYeHHIO KO3GhQHIUHMEHTa NOpPOTeKaHHWs M yrjaa NPHTEKaHHd, a
NO3TOMY YroJ aTakH 3JeMeHTa JIONACTH Npu TOCTOSHHOM YIJe YCTAHOBKH YMEHb-
maercs.

BesuuuHa yrsia aTaku 3jeMeHTa JONACTH, KaK H TMpobuJs, OnpefenserT BendHHY
® HalnpaBJeHHe aspofHHaMuueckoir cHabl AR. Ilpu obpasoBaBumieMcss HECHMMETPHUHOM
06TeKaHVH a5POAMHAMHUYECKAS] CHJIA 3JIEMEHTA JONACTH MOXKET ObITh PasjaoKeHa OTHO-
CHTeJbHO CYMMapHOrO BO3JAYLIHONO NOTOKA Ha HOALeMHYI cuiy AY u cuny compo-
tupjeaus AX. Ho nna amanmsa Bo3meficTBHS BO3AYUIHOINO NOTOKa Ha HECYHIMi BHHT
yAaoGHee PACKJIAABIBATD a3DOAMHAMHUECKYi0 cuay AR B CBA3aHHOH CHCTeMe KOODJUHAT
Ha cuny Tard AT u cuny conportusieHns Bpanienuio AQ.

BennuuHa 3JeMEHTAPHON a3POAMHAMMYECKOH CHJb MOXKeT ObITh ONpefeseHa 1o
OCHOBHOMY 33KOHY CONPOTHBJIEHHS BO3TyXa:

Amanoruuso MOryT GbiTh OmpelefeHBl ¢ MCNO/Ib30BaHHEM KOG (UIHEHTOB u ee CO-
crasasiomtne AY, AX, AT, AQ. Hafina smeMeHTapHble CHJBI TATH M CHJAbl CONPOTHBJE-
HHSI BpAIleHHIO OT/EJNbHBIX 3JEeMEeHTOB, MOXKHO ONpeleJHTb [OrOHHBIE HArPYsKd Ha
JIONACTh B IJIOCKOCTHM BpAllleHHs W B BepTHKaJbHON miockocTtd. Ilpocymmuposas 3ie-
MeHTAapHble CHJBL TATH H CHJIbl CONPOTHBJEHHS BPANIEHHIO, MOXHO ONPEAEJHTH BeJi-
YHHYV CHJ TSITH H CONPOTHB/IEHHS BPALLEHHIO OTACIbHBIX JONACTEH: '

T, = SAT u Q, = ZAQ.

TouKy NPAMOKEHWS A3POAHHAMHYECKHX CHJI JIONACTH HA3LIBAIOT LEHTPOM JaBJje-
HHs, DJEMeHT JIONACTH M PAfUyC, HAa KOTOPHIX DACMOJIOMKEH LEHTP ZaBJeHHsS JONAacTH,
o6LIYHG Ha3LIBAIOT XaPaKTepHHIMHE HAM 3QdexTHBHEMH, a WHAVKTURHYI0 CKODOCTH B

HBIME HJAH 2 Y

3TOM CeqeHuH — XapakTepucTiueckoli. Ho Tak K4k UEHTP AaB/eHMS JOMACTH CMeL(eH
OTHOCHTEJIBHO OCH BPAlIleHHs K KOHCOJIH, TO CHJIa CONPOTHBJEHHS BPAlieHHIO 06pasyer
MOMEHT CONpPOTHBJeHNs Bpautenuio Mpp == Quriy.

Y OTAeNBHOTO BHHTA CHJY TSACM M MOMEHT CONPOTHBJCHHS Bpalle-
HHIO YCJOBHO MOXKHO ONpefeHTb CYMMHDOBAaHHEM TAT H MOMEHTOB
COTPOTHUBJEHNS BPAIIEHHIO €ro JIoNacTell ¢ yueToM HX B3aHMHOLO BJHA-
Husi. AHaJOrHYHBIM 06pa3oM MOXKHO HaHTH TATY H MOMEHT CONPOTHB-
JieHHs BpallleHHIO COOCHHX BUHTOB. Ho B aspoiHHaMHKe IPHHSITO Bbl-
paxaTb a’poJMHAMHUECKHe CHJIB 1 MOMEHTH TI0 GOPMYyaTaM OCHOBHOTO
3aKOHA COIPOTHBJEHHA Bo3nyxa. lIpm 2ToM B aspoamHaMuKe Hecyille-
T0O BUHTA 32 XapaKTePHHIH CKOPOCTHOH HANOp NMPHHSAT CKOPOCTHOH HaIop
0T OKPYXHOH CKODPOCTH BpallleHHsi KOHIEBOT'O 3JieMeHTa JIONacTH. Xa-
pakTepHOl MO0 SBJASETCS IJIODIAdAb, oMeTaeMas BHHTOM, HOTO-
My YTO BCJEJICTBHE HHEPTHOCTH BO3AyXa H OTHOCHTEJbHO O0JbLIOH
YIJI0BOH CKOPOCTH BpallleHHs] B CO3JaHHH CHJIBL TATH U Y PeasbHOTO
BHUHTA y4acTByeT Macca BO3AyXa IO BCeH MOBePXHOCTH. 34 xapakrep-
HOe IJIeuo IpH ONpelNeJeHHH MOMEHTa IIPHHHUMAETCSl DajHyC BHHTA.
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YV Bepronera Ka-26 F=132,7 m2, R=6,5 m.
Jlast noalepyKaHusl TIOCTOSIHHOTO 4Hc/da 060POTOB BUHTA MOMEHT

CONPOTHRJCHUS BPAIEHHIO U KPYTAIMHI MOMEHT JOJIKHBI OBITh PaBHHL.
OCHOBHBIE T€OMETpHYECKHE H a9POJHHAMMYECKUE XaPAKTEPHCTHKA BHHTA. J[As BbLI-
paBHHBAHUA NOJsI TOTOHHBIX HATPY30K JIONMACTH, yMEHBINEHHsSt MOMEHTAa CONPOTHBIE-
HUsl BpAlleHHIO W yJAy4HIeHHs APYrHX a3pOJHHAMHYECKHX M NPOYHOCTHBIX XapakTepH-
CTHK Ha JIONACTAX NPUMEHSIOT F€OMETPHYECKYI0 M aPOIHHAMHYECKYI0 KPYTKY W MOI-
6upaloT crenuanbHylo Gopmy JomacTH B muaue. [lon a3poAHHAMHUECKOR
KDYTKOH NOHAMAOT HaGop JONACTH M3 pas3jHudbx npoduneli. TeomeTpuue-
CKas KDPYTKa—3TO PaCcnojoxeHde XOpA 3AEMEHTOB B Pa3HHEIX IJIOCKOCTSAX OTHO-
CUTEJIBbHO HJOCKOCTH BpalleHHd. OOBIYHO BeJHYHHY TeOMETPUYECKOH KPYTKH JIOHACTH
BBHIPAXKAIOT KAK Pa3HOCThb YIVIOB YCTAHOBKH KOPHEBOrO M KOHUEBOIO 3JEMEHTOB.

Jlonactn Bepromera Ka-26 uMelOT pacueTHYIO TeOMeTPHUECKYIO
kKpyTKy 11°6”. Ho A1 OTAeJbHBIX 3J€MEHTOB JomacTeil TreoMerTpHue-
CKYI0 KPYTKY 3aJal0T KaK PasHOCTb YIJIOB YCTAHOBKH pacCMaTpHBae-
Moro y 3(¢exkTuBHOro 3jeMeHToB. Ha JomacTsax BHHTOB BepToJeTa
Ka-26 reomerpryeckas kpyTKa HeJHHeliHas, W ee BeJWYHHA IIPH BhI-
OpanHod (dopme B IsaHe NonoGpaHa MJsA obecledeHHsT ONTHMAJbHBIX
XapaKTepPUCTHK.

JlonacTu BMHTOB UMEIOT TpamnelHeBUIHYI0 ¢opMy B NJIaHe c pac-
YeTHBIM cyKeHHeM 2,42. Xopaa 3P eKTHBHOTO CedeHUs Ha OTHOCUTENb-
HoM papmyce 0,7 paBna 250 mm, xouneBas xopna — 175 mm, y KopHe-
Boro ceuenuq Jgonactua (F=0,2) 350 mm. JlomacTH CKOMIOHOBAaHBEI U3
npopuieii cepun NACA-230, y KoTopnix OTHOCHTeJbHass KPHBH3HA
2%, ynanenne MaxcHMaJbHONH KPHBH3HBI OT TepefHell KpoMku 15%
Xopanl. OTHOCHTeNbHAs TOJIHHA ¢ TIPOQUICH PasNHuaeTcs TakK: INpH
r=0,2 t=15%, npr 7=0,3 ¢=12,4%, a nupu r=0,4+-1,0 =129,

AapoAHHaMquC\KHe xapaktepuctiky npoduns NACA-230-12, yera-
HOBJIEHHOIO Ha KOHCOJIM JIOTACTH, AJf JABYyX uHceJ Maxa u306parkeHbl
Ha puc. 2.

Hcnonbsya nomo6uble 3aBUCHMOCTH JJIsT PasjMYHBIX Npoduiell
3Hasl UCTHHHBIe YIVIBl aTaKH, MOXKHO HO TEODHH 3JEMeHTa JONacTH NOj-
CUHTaTbh XapakTEpHblE a’POAHHAMHUYECKHe KOS(QQHIHEHTH HeCyUIero
BHHTA €T U My OOBIYHO BENHUHHBI KO3ODUUUCHTOB ¢p H My AJ4 Hecy-
ljero BHHTA 3aJal0T Kak (QYHKHHM YIJla YCTaHOBKH JOoNacTedl pacuer-
Horo ceuenus. Jlns Beprosiera Ka-26 MunnMasbHble pacueTHHIE YIJIH
YCTaHOBKH JonacTefl BepxHero BuHTa 14°+15, a wnumkHero 16°+ 15’
YBenuuenue yrioB YCTAHOBKHM HHKHETO BHHTZ OTHOCHTENBHO BEDXHErO
TIO3BOJIAET HECKOJbKO YJIYYIIHTL ero 3(hdeKTHBHOCTb, HO He BHI3LIBAET
BLIDABHUBAHHUA a3POJHHAMHUYECKHX XaPAKTePHCTHK BHHTOB. '

ITpumenenne Ha JONMacTsix OCEBHIX HIADHUPOB MO3BOJISIET YBEJIHUHTD
YTJIBl YCTAHOBKHM M BEPXHEro, ¥ HHXKHEro BHHTOB. A CHCTeMa ympasJe-
HuA o6ecreunBaeT KaK OJHOBPEMEHHOE, TaK U pasfielbHOe yBeJHYeHHEe
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Puc. 2. AspoguHaMHYecKHe XapakTepH-
crukn npoduasi NACA-230-12,
Re=20-10° M

Puc. 3. XapaKTepHCTHKA HecCyllero BHH-
Ta H-1 Ha pexXume BUCEHUS

YIJIOB ycTAHOBKH nonactedt. [Ipu aHasuse apoJMHAMHYECKHX Xapak-
TEPUCTHK COOCHOTO BHHTA paccMaTpuBaercsi ofllee H3MeHeHHe YIJIOB
YCTaHOBKH JONlacTell Ha OAHY H Ty ke BeinyuHy. IIpy atom auamnasoH
H3MeHeHHs YIJIOB YCTAaHOBKH JonacTeit Beprosiera Ka-26 ot MuEHMaNb-
HOTO 10 MaKCHMaJbHoro 15°

Ipaduk, MOKA3LIBAOMUA 3aBHCHMOCTb KO3(QHUHEHTa TATH HeCy-
miero BHHTA OT XKo3(hduimenTa KPyTALlero MOMeHTa, Ha3blBaOT Xa-
PAKTEPUCTUKOH MMM MOJSIpPOH HecylUero BHHTA. XapakrepH-
cTHka coocHoro Hecymiero smHta H-1 mpencrasnena Ha puc. 3. Xa-
paKTepHCTHKA [oJyuyeHa pacuyeTOM Ha 3JeKTPOHHO-BBIUHCIHTENbHOMH
mamrHe M-20 1451 OKpYXHOIH CKOPOCTH KOHIIEBOTO 3JIEMEHTa JONacTH
200 m/cex, uTo cooTBETCTBYeT yHcay M=0,59.

B tex c/iyuasix, KOra HeT HaJeXHbIX PACYETHBIX NAHHBIX, HCMOJb-
3YI0T XapaKTePUCTHKY HECYI[ero BUHTA, HOAYYaeMYyi0 MPH UCIBITAHUIX
HAaTypHOro BUHTA Ha crennaibioM crenne. Ilo cBoeil xapakTepucrixe
COOCHBII BHHT CTAaHOBHTCH 3KBHBAJNIEHTHBHIM HEKOTOPOMY OJIHHOUHOMY
BUHTY, MO3TOMY, HCIOJb3YSl XaPAKTEPHCTHKY HECYIIero BHHTA, MOXHO
onpeleauTs Mo GopMy/IaM TeOPUH 3JEMEHTa JIONaCTH (ctp. 11) pasBu-
BAeMyI0 BHHTOM TATY, MOTPEGHBIH KPYTALIMA MOMEHT H TOTPeOHYIO
MOIIHOCT, T. &. N = M,p0.

IIpuMeHsisl TEOPHIO aKTHBHOLO JHCKA M TEODHIO 3JIEMEHTA JOTAcTH,
MOKHO OTpPeAENHTb CPEIHIO BeJIHYHHY HHIYKTHBHOH CKODOCTH:

- o s

= L =V c_wﬁm&i = 0,57 croR (0TepH peanbHOrO BHH-
20Fx% .

Ta yuTeHbi KOI(hPHIHEHTOM %) . ,

Y Beprosera Ka-26 ¢ MakcHMaJbHBIM PAaCUCTHBIM BECOM Ha DEXKH-
Me BHCEHHsSI CpelHAs WHAYKTHBHAsi cKOpPoCTb npumepHo 10 m/cex. Ilo

Vi

»
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Be.IMuHHE CPelHell HHAYKTHBHON CKOPOCTH MOXKHO ONpeNeJNHTb CeKyHI-
Hblil pACXOJ] BO3YXa Yepe3 BHHT: M == pFVicp-

BaKHbBIM NapaMeTPOM, XapakTePH3YIOUIHM PaboTy BHHTA M T0O3BO-
JSIIOIHEM YNPOCTHTh Psi] a3pOJHHAMHUYECKUX QOpMY.I, sIBJAseTCs YAeJb-

1#ag HATPY3Ka HA OMETaeMylo MOBEPXHOCTbL P =F- B tex cayuasx,

G
Korja BeJHYMHA TSACH PABHA NOJIETHOMY BeCy, CUHUTAIOT, UTO P = F
s Beprosera Ka-26 npu tare sunra 3250 xI” p=24,6 xl/m2.
AspoinHaMHuuecKHe H NPOYHOCTHBIE XaPAKTEDHCTHKHA HECYILEro
BHHTA CYIECTBEHHO 3aBUCAT OT Kod(hdHuHeHTa 3aNOJHEHHS H YHCIa
aomnactedt. Ha Beprosere Ka-26 KaXKAblil BUHT HMeeT TO TPH JOMACTH.
ITpuueM JIONACTH KaXKJOFO M3 HUX B3aHMO3aMeHsAeMH, TaK KaK HX Xa-
PAKTEPUCTHKH ofuHaKoBH. Ho sonacTH HUKHETO BHHTA OTAKYAIOTCA OT
BepXHEro KOHGHUrypanuel, KOJHIECTBOM XBOCTOBHIX CEKIHH H INOJOXKe-
HHEM [eHTpPa TSXKEeCTH.

OTHoUIeHHe NJOULIAAH JOTACTel K IJIOHWIAAH, OMeTaeMol BHUHTOM,

Ha3wBaloT Ko3dduuueHToM 3anondHeHus o. Huas Beprogera Ka-26 ¢
AsyMsi BEHTamMHu 0=0,0735.

OcHoBHbie KMHEMATHYECKHE W MaCCOBbie XapakTepHcTuku BuuTa. WHorma, xapak-
Tepuaysi paboTy BHHTA, HCNOJB3YIOT MO AHAJIOTHH € BO3JAYMIHBIMH BHHTAMH CAMOJie-
TOB TOHSTHS IIAT (MOCTYNb) K cKoJdbXeHue. ITOHSTHe Imara 4acTto OTOXKAECTBJSIOT C
BeTHYHHOH YIJla YCTaHOBKH, MOTOMY YTO TeOMEeTPHYSCKHH IHar MOXKHO ONpPENeJHTh KaK
f =2nrtg¢9. Teomerpuueckuii mwar >GGEKTHBHOTO CceueHAs 3JeMeHTa JONACTH,
Ha3blBa€MBI HOMHHAJbHBIM, W OyAeT XapaKTepu3oBaTb paGoTy BHHTA. Ho peHcTBH-
TeJIbHBIH IIar (HOCTYyNb) OyAeT MeHblle Ha BEJHUHHY CKOJNbXKEHHS BHHTA B BO3LYXC.
Ha Bcex pexumax mosera ¢ paGOTAIOIUMH [BHraTessMH TOCTYNb BHHTA NOJOXH-
TeibHa. BeJHYHHA ee 3aBHCHT OT 4HCia 0OOPOTOB HECYHIMX BHHTOB, KOTOPHIE ONpene-
JISTIOTCS TPe6OBaHHAMH a3POJHHAMUKH K IIPOYHOCTH.

B skennyaranuu uHopManuio o ynucie 0G6OPOTOB BUHTOB M ABHTa-
Tesiedl THJIOT ToJydaeT Mo yHHOHIHPOBAHHOMY TAaXOMeTPYy B IIPOIleH-
tax. 100% no Taxomerpy cooTsercTByoT 2917 06/mur KoaeHHUATOTO
Baja asurarens, unu 306 o6/mun HeCcyHX BHHTOB, 4TO OGecrneynBaeT-
€ YCTAHOBKOW PeAyKTOpa ABHraTeNs €O CreneHbio peaykuux 0,309 u
TJIaBHOTO pelyKTopa €O cTelieHblo peaykuuu 0,34. lonycrummii auna-
nasoH 060pOTOB B akcIayatauny 86—96%.

Uucno o6opOTOB HECYHINX BHHTOB ¥ COOTBETCTBYION[HE MM OKPYMKHbIE CKOPOCTH
KOHLOB JIOTacTeH NMPaKTHIECKH 0GeCneYHBaOT Ha 3KCIIYATAllHOHHEIX PeXHMaX IOJeTa
OTCYTCTBHE BOJIHOBOIO KpH3Huca sonacTedl. IIpH MHHHManbHO JONYCTHMBIX 4Hcaax 06o-
POTOB Hecymux BHHTOB IIOJYYaeTCsl MHHHMAJBHBIA PacXoj TONJHBA, mpuemiemast 3b-
QEeKRTUBHOCTL YNPABICHHS ¥ COXPAHAGTCH NOCTATOUHBI MOMEHT MHEPIHH JOmacTel,
oGecneduBaomiuii GesonacHbifi Nepexon Ha PeXHM CaMOBDAIEHHS HECYHIMX BHHTOB
npu oTKaze peurartens. Ho mpu maubix 9Hciax 060OpPOTOB YBeJAHYHBAIOTCS HepaBHOMED-
HOCTb [IOTOKA 1O OMETAeMOil MOBEPXHOCTU M YpoBeHb BHOpauuil. Oco6eHHO Bo3pacraeT
YPOBeHb BHOpanui M HArPY3KM HA arperaThl KOHCTPYKUMM NpH GOABIIMX CKOPOCTAX
noaera. HaunGonee 3xauuTesbHble HArpy3kH GYAYT NIPH yMeHbIUeHHH dHCeq 00OpPOTOB
10 75%, T. e. HUKe 3KCIAYATAIHOHHbIX. ‘

YBennuenue umucaa 060potoB 10 90% TNPUBOAHT K YMEHLIUEHHUIO
BUOpauuii ¥ HArpysoK Ha arperarbl, a B JHanazoHe uuces 06OPOTOB
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90—102% warpy3ku ocraioTcsi NPaKTHUECKH HEH3MEHHBIMH. [Io 3THM
NpYYHHAM JUI NOBbULEHHS HAaJeXKHOCTH 3KCILIyaTallWH BepToJera
Ka-26 npnutenpHble moseThl AOJKHB IPOH3BOLHTBCA NPU udcaax 060-
poroe Hecymux BHHTOB He Huxke 86%. Ilpu manbHefiiem yBenuueHuu
uhcaa 00OPOTOB CYILECTBEHHO BO3PACTalOT LeHTPoGexkHble CHJIBI JO-
nacrted ® Ip.

BesivunHa 1eHTpoOeKHOA Ccuibl, ONpeAeslollas Harpy3ky Ha Jo-
11acTh, olpeneasercs no popmye

rae G,;— Bec JONAacTH; o — yIVIOBAs CKOPOCThL BpallleHHS BHHTA;

fio. — PACCTOSIHHE I[eHTPA THKECTH OT OCH BpallleHuss BHHTA.

Y Beprosera Ka-26 Bec BepxHuX monacteli 26 &[T, HHXKHHX —
25,38 «I'; craTHuecKul MOMEHT, €03/JaBacMbld BepXHell JOMNACTHIO OT-
HOCHTEBHO OCH BpauleHust, — 76,86 xl'm, a HuxHell — 76,17 xI'u, no-
STOMY V BEPXHEro BHHTA Fyr =2950 mm, a y HUXKHEro ry. =3001 muu.

Hecymue BHHTBHI BpamaloTcsi € OAUHAKOBBIM UHCJIOM '0GOPOTOB.
M xots ynasieHue LeHTpa THXKECTH Y HUXKHEH JIONACTH OT OCH Bpallle-
HHs1 GoJblle, YeM y BepxHell, 60Jbilasg MacCa BepXHeil JOMacTu olipe-
Aenser 'y Hee OoJbliylo IeHTpoGexuyio cuay: Fugs,=7419 &I,
Fye,=7359 &I

Macca JomacTell He TOJBKO OIPERENSET BEJHUHHY UEHTPOGEKHBIX CHJ, MOMEH-
THl MHEPUMH JIOMACTEH W 3amac BpEMEHH s NepeXoJa Ha DEKHM CAMOBpaIEHMs.
ITpu mwapHUpHOM KpelJIeHHH JonacTefl Macca JIOMACTH BJAHSET H HA XapakTep MAXOBBIX
apuxenuil. O6LIYHO TIpM aHaau3e JHHAMHKH [BHJKEHHs JIOHAcTedl Macca JOHnacTH
3ajlaeTcs MACCOBOH XapaKTePHCTHKOH, KOTOPAas YCTAHABJIMBAET COOTHOLIEHHe MENKAY
A5DOAMHAMHYECKHMH U MACCOBBIMH CHJIAMH, 2 €€ BeJAHUMHY ONpPEeReasioT GopMynon

o
_ Cbo,7PRY
o ’
2
rae c;——yron HakJIOHA KPHBOM KO3(dHIHeHTa MOABEeMHOH CHJIB NpodHAs (3.1eMeH-
Ta) MO Yray aTak# (CM. puc. 2); bo7 — x0pZa 3¢h¢HeKTHBHOTO 3JeMEHTA JONACTH;
p — WJIOTHOCTb BO3AYyXa; R — paguyc HECYINEro BHHTA; [ [jj — MOMEHT HHEpIHM

JIOTACTH OTHOCHTEJbHO TOPH3OHTAILHOTO INAPHMPA, NPEACTABAKIONIHI OGO CyMMy

E G,
Ja
MOMEHTOB HHEPLUUU OTHEABHBIX 2JCMEHTOB 1F.U.[ =
£
0
CaejpoBarenbH0, MaccoBast XapakKTepuCTHKa 3aBHCHUT OT BECOBOTO 3allOJHEHHA

JIONACcTH, H e¢ 3HAYeHKe YMEHbIIAeTCs IIpH YBEJHYEHHH Beca 3JEMCHTOB JONACTH
POCTe «BECOMOCTH» KOHIEBBIX 3JeMEHTOB.

re.

OT BecoBOro 3anOJHEHHs JONACTH B HEKOTOPOH Mepe 3aBHCHT H ee
' JKeCTKOCTb, KOTOpAsi BJHSET Ha HCTHHHBIC YTJIBI aTakKH 3JeMeHTOB,
yIIpaBJasSeMOCTh, YPOBEHb BUOpAIHM, TPOYHOCTb BEPTOJETA H JpPYrHe
xapakrepuctukd. Ha seprosere Ka-26 sonactu BHHTOB OTHOCHTEJILHO
rubkue. CobcTBeHHBIH mporu6 Ha cTosiHKe 10 480 mm. Ilpu atom pac-
CTOSIHHE OT JIONACTH HHXKHEr0 BHHTA JO 3€MJH NOPH MAaKCHMAaJbHOM YI-
Jie yCTAaHOBKH BHepeln Beprosieta 1275 mm, a czaxn — 2490 mm,
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§ 3. PABOTA )KECTKOIO BUHTA B NJOCKOM NOTOKE
H YCTAHOBKA IHAPHHPOB

Tsdra BMHTA B OJOCKOM HWJIH KOCOM NOTOKE OMNpefefsiercss 10 HM-
myJbCHOM Teopud. [Ipn 5ToM MOKHO BOCIOJIB30BATHCS TEOPHEH HHIYK-
HH, COTJIACHO KOTOPOH He HMeeT 3HaueHHsA (PopMa HecylleH MOBepPXHO-
CcTH B IJIaHe, a T03TOMYy 0e3pasiHYHO B3aUMOJEeHCTBYET JH € BO3AY-
XOM KPBLJIO HaM HecylmMi BHMAT. Js Xppljia Ke ObLIO II0Ka3aHO, 4TO
BO3HYUKHOBEHHE MNOIbEMHOH CHJBl MOXKHO pPacCMaTpHBaTh KaK CJeACT-
BHe OTKJIOHEHHUS] UM BHH3 HeKOTOPOH CTPYH BO3AyXa.

W3 TeopHH HHAYKLHH H3BECTHO, YTO HECYILast NOBEPXHOCTh B3au-
MO1efCTBYeT €O cTpyeH Bo3AyXa, sddexTHBHOE CeueHHe KOTOPOH pap-
HO 110 IIHpHHE pa3Maxy NOBEPXHOCTH (HampuMep, pa3Maxy KpHJa HJIH
nuaMerpy BHHTA). Buxpepad HeseHa OT Hecylledl CHCTEMBbl ABHKeETCH
cBepXy BHH3 KaK TBeplas IUIaCTHHKA. JTO H TO3BOJSET 3aMCHUTb BH-
XpeBylo NeJieHy OT KpblJa UJH HECYIEro BUHTA 3KBHBAJEHTHHIM ITIOTO-
KoM, ABMXKYIIVMCH Ha TBEePAYIO IJIACTHHKY CHH3Y BBepX, W no popme
BHXPEBOH NeJeHbl N0J06paTh ceueHHe 3KBHBAJEHTHOH cTpyH. Tax, njg
MOHOIJIAHA HJIH OJHOTO BHHTA CEueHHe CTPYH I0Jyuaercsl paBHBIM Kpy-
ry ¢ AUAMETPOM, PaBHBIM Pa3Maxy CHCTeMbl (puc. 4).

¥V Hecyurero BHHTA ILJIOMAJAb TAKOLQ CeUeHHS IOJy4aeTcs PaBHOM
RJAOHIANH, OMeTaeMOR BHHTOM. Torjaa, NpHMeHSS TEOpPHI0 HAeaJsbHOTO
BuHTa, 3anuiem T=2pFV;V, (3gecs V;—cymma HHIYKTHBHOH H 10-
CTYNAaTeJbHON CKOPOCTeH) HJH KE¢ B NPHMEHEHHH K PeaJbHOMY BHHTY
T = QpFVi p V1%,

T

oy Vi, =5 v

Taxum o06pasoM, MOXKHO OUNPeNeNUTh MO PopMe BHXPEBOH IeJeHH
ceyeHHe 3KBUBAJEHTHOH CTPYHM OHILIAHA MM PABHOLIEHHOTO €My COOC-
HOro BHHTA. B 3ToM cayuae yBeJudYeHHEe MNJOLIaAd SKBHBAJEHTHON
CTPVH 33 CYeT NONOJHHUTEIbHOH Hecylllel NMOBEPXHOCTH YYHTHIBAeTCs

F

K03 GHUHEHTOM HHAYKIHH Hommn: Fo = ————.
R Aoy
Benuupna kosdduunesTa AHAYKUWH BO3pAcTaeT NPW yMeHbIICHHA
PacCTOSIHAS MexXAy BHHTaMH M AJIs OJHOTO BMHTa paBHa l. Jlas Bep-

h
Toaera Ka-26 npu b= 0,09, %6unz=0,85. ITosToMy moTpe6HAas HH-

JYKTHBHAsi CKOPOCTb IO CPaBHEHHIO € OJHOBHHTOBBIM BEPTOJIETOM
YMeHblIaeTcsl ¥ yMeHbIIaeTCs HHAYKTHBHAS MOIHOCTh (cM. ri. V, §1).

OOGTekanue Jonacreil BUHTa. B IUIOCKOM WIH KOCOM NOTOKe YCJOBHA PaBOTH Jo-
facTed Ha pasHYHEIX YacTAX OMETAeMOfl IIOBEePXHOCTH M3MEHSIOTCH, H YTOBL Xapak-
TEPH30BATh pa3/iHuusi B PaboTe Jonacrelf, BBOJSAT HOHATHS 2a3UMYTaJdbHOTr O 0 O-
MoK eHHs 3a HylepoH a3UMYT NPHHUMAETCS TAKOe NOJOXKEHHe JOMACTH, NDPH KO-
TOPOM ee NMpoRoJbHAS OChb COBMNAAAeT C HANpaBJeHHEM HeBO3MYyIleHHoro Haberawolero

notoxa. Orcuer yrja asHMYTaJbHOIO HOJOXKEHHsT BCAETCA IO HaNpaBJ/JeHUIO Bpalle-
HUsST BHHTA.
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Ecsu JonacTs GymeT paclogokeHa B HYJEBOM a3uMyTe, TO Ha obpasoBaiie ee
nogbeMHOH cHAbl OYAeT B OCHOBHOM BJHATh CKOPOCTb BpalleHHs. IIJIOCKHA NOTOK OT;
HOCTYIaTeNbHOTO NepeMellleHHs! BHHTA OTHOCHTEJIbHO BO3/YXa BHI30BeT JHUbL JOHOIHH-.
TeJbHOE TiepeMelleHHWe NMOTPAHHUHOTO CJI0Sl JIONACTH K KOHCONM. TIpu pacmosomeHud

JIONAcTH B NPOM3BOJLHOM a3UMYTe Ha €e NepPelHIO KPOMKY, IIOMHMO OKPYXKHOTO HO-
ToKa, 6yler NeficTBOBATh H YaCTh NOTOKA OT IOCTYMATEJNLHOIO NepeMellletus (PHC. D).
CKODOCTHOH MHOrOYTOJIBHHK 3JIEMeHTa JOMacTH (CM. PHC. 1) NPHHUHIHAJBHO He H3Me-
HHUTCH, CJAeflyeT JIHIIb H3MEHHTh BEKTOD CKOPOCTH NIOTOKA B IJIOCKOCTH BPaLUEHHS.

MaTtemaTHueCKH CyMMapHas CKOPOCTb 3G (eKTHBHOrO BO3AYIIHOTO TOTOKAa B IL10C-
KOCTH BDAIeHHs MOXeT OHITb 3alHcaHa Kak Vige=or+Vsiny A Tax Kak cnayc
(byHKIHS HeueTHas, TO HETPYAHO TNpeACTaBHTb, uTo npu P>180°, rorza HOTOK OF
HOCTYNATENbHOro TiepeMellleHus JAeHCTBYET Ha JOmacTb €O CTOPOHBI 3adHeHd KPOMKHU.
sipeKTHBHASA CKOPOCTh BO3AYLIHOrO MOTCKA 3JEMeHTa JONacTH ymeHbwutcs. [low
$=270° sin = —1 u MO3TOMY NIOTOK, AEHCTBYIOLIUHA Ha 3/IEMEHT, MHHHMAJCH, T, &
Voga = or— V.

Ecau OTHOCHTeJBHBIH Dajuyc 3JeMeHTa JONAacTH HJAH YHCI0 OBOPOTOB BUHTE
HeBe/JHKH, TO CyMMapHLIA BO3LYIIHBIA NOTOK NPHTEKAET K JJMEMEHTY C 3aJXHEH KPOMKH
H He Y4acTBYeT B CO3JaHHH NOLBEMHOH CHJLL YBeJHYEHHE Ke CKOPOCTH MOCTYNAaTelb-
HOTO TepeMellleHnss H yMeHblIcHHe uncia 060POTOB BUHTA HPHBOAAT K Haualy obpar-
noro obtekanus npH P=270° y ssemenTa sonacta ¢ 60JbIIHM OTHOCHTEbHBIM palIHy-
com. MaMeHenne asMMyTa yMeHblaeT aGCOMOTHYIO BeJHUHHY sin, ¥ oOTekaHue Co
CTOPOHE! 3aHeli KPOMKH HauHHaeTCs y 3JIEMEHTOB JIONACTH ¢ MEHbIINM OTHOCHTEJDLHBIM
panuycoM.

Ecnu npene6peub NepeTeKaHHAMH MOTPAHMYHOTO CJOS, TO MOXHO TPENCTABHTHL
30Hy o6paTHOTO OOTEKaHHA B BHAE KPYra, KACATeJbHOTO K OCH HECYUIEro BHHTA H
JIMHMHA BATPABJCHHS HEBO3MYLIEHHOTO HaGETAONIero NOTOKa (CM. puc. B), TaK Kax npn
=0 u p=180° Vope=0wr U TpPH OTCYTCTBHM CPHIBa NOTOKa o6paTHOe OOTeKaHue
JIOJXKHO OTCYTCTBOBATh.

T'panuna 30Hb 06paTHOro ofTekauns nmpu Y=270° COOTBETCTBYET 3/IEMEHTY Joma-

r

— 4 —
ctH, y K0Toporo Vagp =0, 1. e. or =V unu =T Ho == r, H NO3TOMY OT-

R
HOCHTE/IbHEI PafMyc, XapaKTepHayonuit Hayano 3onnl 0GpATHOro obTeKaHus, onpexe-
-V

JISIETCS M3 BhIpaseHus 7 == .
oR

OrHolleHHe CKOPOCTH HOTOKA OT IOCTYNATeNbHOrO TNEPEMelieHusl K OKPYXHO}
CKOPOCTH KOHIEBOFO JeMeHTa JIONAacT¥ B asDOJMHAMHKe HECYNIEro BHHTa MHHOI1a

a3biBalT XapaKTepHCTHKO A (ko3pduuucnton) pexuMa pabGoTh HeCy-
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BHHTaA - .
mero [l oR '

/J}__t/

| \

==V

Puc. 5. O6Tekanne 3JeMeHTa Joma-
CTH B NPOH3BOJBHOM a3HMYTe

Puc. 4, Ceuenne 3KBHBAJEHTHOH CTpYH
OJHOBHHTOBOIO M COOCHOTO BEPTOJETOB
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Puc. 6. PagroBecre TOHAaCTH OTHOCHTEJNBHO TOPU3OHTAJABHCIO 1IapHHUDpA

ITo3TOMYy XapaKTepHCTHKA pPeXHMa MoJeTa H OIPefensieT OTHOCHTENbHBIH pamuyc

30Hp obpaTtHOoro obTexanust w=r. B aGCONIOTHBIX Ke eAHHHUAX r=rR=pR, npuuem
paluyC 37eMeHTa JONacTH B JHAHHOM C/iydae H sBAAETCS NHaMeTPOM 30HBI OGPATHOIC
obtexanus. Ha Beprosnere Ka-26 npu pacuernoit xapaxkrepucture u=<0,3 sona oGpart-
HOTo OOTEKAaHHd KaXKJOro BHHTA JOJIXKHA HMETb YCJOBHLIH nuamerp d<<2 M.

HepasuomepHoe nojie CKOPOCTel 10 OMETaeMOM TOBEPXHOCTH Y KaKAOro Hecynle-
ro BHHTA CO3J2eT Ha JONMacTAX HePaBHOMEDHBIe a’3pPONMHaMH4ecKHe HATPY3IKH, yBeJH-
4¥BAeT YPOBeHb BUGDALHMM, YCTaJOCTHbIE HALPSKEHHS H YMEHbIIAeT pecypc paGoOTHL.
J1st IOCTHIKEHHS IPOYHOCTH M JOJTOBEYHOCTH KOHCTPYKIMH noTpefyercs JHGO yMeHb-
ILKTh HalpSIAKEHUs, YBEJHUNB IJIOLANM TONepeunbiX CeYeHHil y37A0B KpPeIJeHHs, YTOo
06bIYHO NMPUBOAMT K CYNIECTBEHHOMY YBEJHUEHHIO Beca, JHOO NPHMEHHTDb CIElHaJbHble
MaTepUuanbl.,

PaGora necymero BHHTA C IIAPHWPHBLIM KPENNieHWEM JONacTel B OCEBOM NOTOKe.
Has ymewbillenus Harpysok u subpanuii BeptosieToB eme H. E. JKykosckum 6bito
NPeANOXKeHo NPUMEHHTh HIADHHPHYIO NOABECKY JIONAcTel, TaK KaK HAeaJbHBA mAapHUD
MOMEHTOB He TNepellaeT, a INepelaeT Julllb Nepepe3bBAIOIYI0 CHIY. YCTAHOBKAa Ha
BHHTaX TOPH30OHMTAJNLHOTO IIAPHHPA TO3BOJHJA JOMNACTH OTKIOHSATBCA OTHOCHTEJBHO
NIOCKOCTH BpamleHHs. PaBHOBeCHOe MOJIoXKEeHHE JIOMACTH OTHOCHTENbHO TOPH30HTAMb-
HOTO IapHupa Oydet NOCTHTHYTO JHIIb B CJ1ydae, eclH CyMMa MOMEHTOB, AeHCTBYIO-
MUX HA JONAcTh OTHOCUTENBbHO TOPH3OHTAJbHOTO WIADHUPA, GyAeT paBHa HYJMO.

TIpu ycTaHOBHBILEMCSl ABHXKEHHH Ha JIONACTh OTHOCHTENHHO OCH FOPH3OHTAJAbHOTO
wiapHupa AeHCTBYIOT TPH CHJB: TOABEMHAd (TAra), LEeHTPOGEeKHAs M BeC JOMACTH.

CrenoBaTenbHo, NPU YCIOBUH paBHOBecusi jonactH =M = My + MF s + M, =0.
H.

JTO XKe YCIOBHE MOXHO NOJAYYHTb, ECAH paBHONCHCTBYIOMAs CMJI, OEACTBYIOIIHX Ha
JI0NACTS, NPCfifieT ¥CPe3 OCh TOPHW3OHTANBHOIO IAPHHpPA, T. e, SM=Rx=0 npua x=0.
T'paduueckn ycoBHEe DPABHOBECHS JIONACTH OTHOCHTENLHO TOPH3OHTAJBHOTO IApHUpPa
u300paxeno ya puc. 6.

B neficTuresprocTH MomacTh Moj AefCTBYIOMHEMH HarpyskaMH HeCKOJbKo Hedop-
MHPYETCS, HO C OCTATOYHOH CTENeHBIO TOUHOCTH MOXKHO CYHTATh, UTO IPH BpAalleHAH
oHa GyieT omuchHBaTh HEKOTOPHH KOHYC. YTOA, 3aKTIOUEHHDBIR MEXAY INPONONLHOM
OCBIO JIONACTH M KOHCTDYKTHBHOH IJIOCKOCTBIO BPAILEHMs, B NPAMOM IOTOKe, HA3LI-
BAETCA YT OM KOHYCHOCTH.

Benuunna yraa Kowycsoern mpu ocesoM ofTexanns Gyner BNOJHe OmpegeNeHHON

¥ 3aBHCHT OT COOTHOIICHHUSA nempoée}xnoﬁ H NIOABEMHOH CHJ M BECa JOMACTH. OnHako

HA SKCMAYaTalHOHHbIX YHCJI4X OGOPOTOB HECYIIEro BHHTA CHJA Beca JIONACTH OKAa3bi-
BACT HE3HAUMTE/IbHOE BJIHSHME HA YIOJ KOHYCHOCTH, TaK K2K ee BEJHYHHA HAMHOTO
MCHbIlE NOXBeMHON H LEeHTPOGEKHOH CUJL.

Ipu uncne oGoporos BuHTa BepTosieTa 96% cmra Beca Jomactu
BEPXHETO M HUKHEro BHHTOB COOTBETCTBEHHO MeHbIIE CBOel UeHTpo-
GeXKHOH cunbl npuMepHo B 285—290 pas. Ilonbemuass cuia sonactu
BEDXHEr0 WJIH HHXKHEro BHHTOB ¢ MAaKCHMAJBLHO HONYCTUMBIM BeCOM
BEPTOJICTA MeHblle CBOell LHeHTPOOeKHON CHIbI npuMepHo B 12—15 paas.
Ho Tak rak mogvemmas cmna ormocutesbno masna mo CPaBHEHHIO C
LeHTPOGeXKHON CHIIOH, To YIVIbI KOHYCHOCTH Ha MAaKCHUMAaJbHO JONYCTH-
MBIX 4YHCJIaX O0GOPOTOB HEBEJAWKH ¥ COCTABJSIOT npuMepHo -4—5°.
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YMeHblIeHHe HOXbeMHel CHJb JonacTel NpY YMeHbIIEHHH yI.I0B ycTa-
HOBKH H NIOCTOSIHHOM YHCJ/le 060POTOB NPHBEIET K elle MEeHbIIHM YI1aM
KOHYCHOCTH JsionacTel. IIpu ymenbuennn e uncia 060poTos BHHTOB
COXpaHCHHH IONBEMHOH CUJIBl JoNacTell (BCJEACTBHE YBEJHYECHHS HX
YIJI0B YCTAHOBKH) ~yIJIbl KOHYCHOCTH YBEJHYATCs!, IOTOMY YTO BEJHUH-
Ha IeHTPOGEKHOH CHJIE NPSMO INPONOPIHOHANBHA qHcay 06OpOTOB.
Kpome Toro, ymeHbiuenne uucaa 060potos u HEeHTPOGEeXKHBIX CHJ KOH-
HEBLIX 3JEMEHTOB JIONACTH IPHBOMMT K H3rHOY KOHCOJeH JomacTell
BHU3. UT0OBI ObecrneunTs Ge3omacHoe PacCTOSIHHE OT KOHLOB JOmacTel
HHUXKHEI0 BHHTA JO IJIaHEpa BepPTOJieTa yCTAHOBJIEH HHXKHHE yIOp ro-
PU30HTA/ILHOTO MAPHUPA (OrPaHHUHTENb CBECA, KOTODHIH OTHOCHTE.DL-
HO KOHCTPYKTHBHOH IUIOCKOCTH BpAaIUeHHsI BHHTA DACIOJIOXKEH [0
yraom 3°%5). JJ1s yMeHbIIeHHS cOMHKEHHS J0macTel BEPXHEr0 U HHUXK-
HEro BHHTOB Ha MaJbIX 4HcJax 060OPOTOB BTYJIKAa BePXHETO BHHTA HMe-
€T eHTPOOEKHbIE OTPaHHYHTENH (YIOPE) CBECA JONACTel. Ilpu ymeHb-
WEHHH uncaa 060POTOB Hecyllero BHHTA HeHTPOGeKHble VIIOPHL CBeca
BepXHeH BTYJIKH BXOIAT B 3a30P MKy BEPTHKANLHBIM OIpaHHIHTENCM
M KOprycoM BTyJIKH, yMeHbIIas cBec Jonactd. Hauamo Bxona meHrpo-
OeKHBIX OrpaHHYHTeNell cBeca COOTBETCTBYET Yuc/JIaM 06OPOTOB BHHTA
75,2—8,2%, a Konen — 55,3 +%2%. Ilpn packpyTke Hecymero sumTa
LEeHTPOGeKHEIE YIIODEI CBECa MOJ AEHCTBHEM HeHTPOGEKHEIX CHJI rpy-
30B BBIXOJASIT H3 3a30DOB H He NPENATCTBYIOT MaXOBOMY NiepeMelleH 10
BHHU3 JonacTH BepxXHero BuHTA. Hauyaso BEIXOma meHTpOGeRHBIX Orpa-
HHUMTE/NCH CBeca BepXHeH BTYJKH COOTBETCTBYET YHCIY 060pPOTOB BHH-
14 55,3+3,3%, a KoHew — uncay 060poToB 75,2—6,5%. B sTom cayuae
SHAUHTEJBHOMY II€DEMEIICHUI0 JIONACTH BePXHEr0 BHHTA BHH3 NPENST-
CTBYET yIIOp, aHAJOTHYHLI BTYJIKe HHKHETrO BHHTA.

Kak orMeuanocs paHnee, reoMeTpHYECKHEe H MAacCOBbIe XapaKTepPHCTHKH JIonacTe
BEPXHEr0 HJIM HHXKHEro BHHTA OIVHAKOBBl, a NPH NPABUJbHBIX PerynupoBKax yrjos
YCTAaHOBKHM OIMHAKOBH H a’poOAHHAMHYeCKHe CHJB. Ecju Ke CHJIB, neﬁCTBleHLHe HA
BCE JONACTH OAHOrO KOMIIJIEKTA, 6y11yT OJAUHAKOBHI, TO 6leYT OJHHAKOBBI U YIJBL
KOHYCHOCTH JionacTed. BHHT ¢ OJMHAKOBLIMH yriaMi KOHYCHOCTH JomacTel Has3biBaloT
COKOHYCHBI M. B SKCIIyaTauul HECOKOHYCHOCTB JiomacTel HEAONMyCTUMAa, TaK Kak
BBISBIBACT JOIOJIHUTEJbHbIE BH6an.I/IH, nyJbCallMy 1aBJeHUE B THAPOCHUCTEME H T. M.
,U.J'IH JNOCTHXKEHHSI COKOHYCHOCTH H3MEHSIOT YIVIBL YCTAHOBKH JIOHacTel H HCIIOJBb3YIOT
OTrud TPHMMEDHBIX IIJIACTHH, PAaCHOJOXKEHHBIX MEXKIY OTHOCHUTEJbHbIMHU panuycamu
0,8 10,9

HpH COKOHYCHOCTH JOTACTeH U HEI‘/'ITpaJIbHOM NOJOXKEHHH OPraHOB YIpaBJeHHA B
OCEBOM IIOTOKE OCb KOHYCa BpallleHHs] BUHTAa GleET COBNAIATE € €r0 KOHCTPYKTUBHOH
OCbIO BpalUEHHS. CJ'Ie,ELOBaTeJIbHO, a3poaMHAMHUYeCKasl CHJa BHHTA, npoxoasi 1mo OCH
BpalleHHss KOHYCa, B OCEBOM NOTOKE SIBHTCS CHJION Tsrd., B IIJIOCKOCTH BpallleHHd, KaK
H Y 2XKeCTKOro BHHTA, 6y11eT JEHCTBOBATb MOMEHT CONPOTHBJIEHHA BpPalleHUIO,

§ 4. PABOTA BUHTA C IHIAPHHPHBIM KPENIJIEHHEM
JIOMACTEH B NJIOCKOM NMOTOKE

Maxosbie nBuKeHust qonacTeil. B 3aBHCHMOCTH OT KOHCTPYKIHH BTYJKH, TpeGoBa-
HUH a5pOXUHAMHUKH, JHHAMHKH JBHIKEHHS JIomacTedl, NPOYHOCTH, YCTOHYHBOCTH,
YODABISEMOCTH BEPTONETAa TOPH3OHTANbHbIC INADHHDPH JIONACTell MOIYT OBITh AHGO
COBMEICHHBIMH, G0 pasHeceHHHIMH. [lOX pasHOCOM TOPH3OHTAMBHEIX IIapHAPOB
[OHHMAIOT PACCTOSIHHE OT OCH BPAINCHHS BHHT2 O OCH TOPH3OHTAJBHOrO INAPHHPA.
Ha Bepronere Ka-26 pasHoc ropH3oHTA/BHBIX mWapHupoB 90 MM, YTO COOTBETCTBYET
18 .
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Puc. 7. Konyc BpallleHHsl BHHTA B IIJIOCKOM TIOTOKe

1,3859% pammyca BuHTA. [loaTOMy npH aHanu3e AHHAMHKH [IBHKEHHS nonacgenqz
NJ0CKOM HJIH KOCOM IOTOKE PasHOCOM mpmomaﬂb}ﬁ;ﬁ?ﬁ;{@% MOXHO mpeHelOpe
FOPH30HTAaAbHbIE MAPHUPHL YCAOBHO COBME . ‘
! quﬁigsmg JBUXKEHHS JIOH?I;CTGI%I BO3HHKAIOT NOJ JAEHCTBUSMH BHEIIHHX BO3MYIILe-
nnir. TAKMUMH BO3MYIUEHHSMH MOTYT ObITh nU60O M3MeHeHUs CKOPOCTH 3(M(eKTHBHOrO
BO3AVIIHOTO NOTOKA B IUIOCKOCTH BDALEHHUs, 1100 H3MEHEHHS! YIVIOB ATaKH JJEMEHTOB
JOTAcTH, a TaKXKe OTK/JIOHEHHS OPTraHOB YIPABJEHHS. Tax,oecm Ha BPAWAKMHACT
BHHT NOACHCTBYET MJOCKHH MOTOK, TO JIONACTh B asuMyTe 90 TOJYIHT MaKCI/I.MaJ'IbHI);de
NPUPOCT CKOPOCTH BO3AYIIHOTO NOTOKA (cM. § 3) M MaKCHMa/bHBII DPHPOCT nozn,en_
noit cuanl. Eciu Xe npene6peub MHEPUHOHHBLIMH CHJIAMH, TO IOJ JeACTBHEM nonom—x
TeJBHOTO NPHPOCTA NONLBEMHOH CHIH JONACTh HAYHET CPasy JKe MepeMemaThes BBepX,
Bpalasicb OTHOCHTENBHO OPH3CHTAJAbHOTO IapHupa. UeM Gosblle MPUPOCT NOABEMHOM
CHIBl M MeHbllle neMndHpoBaHue (rallieHHe BOSMYIIEHHOTO ABHXEHHS), TeM 3HEeprud-
Hee GyleT OTKJOHEHMe JOMACTH OT IJOCKOCTH BpallleHHs BBepX. Bejuunna mpupocra
ro’beMHOM CHJABI GYJeT 3aBHCEeTb OT CKOPOCTH IJIOCKOTO MOTOKa H aaponmamnqecm(l)}f
XapakTEPHCTHK 3JeMEHTOB JonacTd. HemndupoBanue e, HasbBaeMoe MHOTAA asp
IMHaMPYeCKOR KOMIIEHCAIMel B3Maxa, OMpeResseTcss YIIOBOH CKOPOCTbIO MaxOBOrce
NBUXKeHHs Jonactd. Y uem GeICTpee [epeMelaeTcsl JIONACTb BBepX, TeM Gobllie YMEHb-
WIAIOTCS] YIJIBl aTAKH 3JIEMEHTOB JIONACTH H TeM GoJblie JONOJHHTENbHBIE a3POJHHAMY-
Bl U MOMEHTHI, IPEHSTCTBYIOLIHE NePEMELIeHHIO. .
quKg’erg;l,n o6pasyfoumﬁc’ﬁ ﬁqe)x,uy n};,)ouonbuoﬁ OCBIO JIOTIACTH M IJIOCKOCTBIO BPAllleHHS
noJ nefCTBUEM BHENTHEro BO3MYILIEHHS, Ha3blBAIOT YIVIOM B3Maxa.

B asumyre 90° sonacTs 6ydeT HMeTb MaKCHMAaJbHYIO CKODOCTh B3MAXa, a B asd-
myre 180° ckopocth B3Maxa Oyner” paBHa HYMO, Tak Kak IVIOCKHH NOTOK HE CO3MAeT
NOHOJHKTEALHOR HofbeMHON cuinl (puc. 7). CremoBaTenpHO, HaHOOMBINHH yrox Bama-
xa cooTBeTcTBYeT asumyry 180° a 3amasjblBaHde B peaklHH JONACTH Ha AeHCTBHe BO3-
MyH[alomen CUJIBl cocTaBasger no asumyry 90° (180—90). Ilpu noJoxkeHun Jonactd B
asumyTte 270° MaxkcuMaJbHas CKOPOCTb B3MaXa HampabJeHa BHH3 BCJEICTBHE YMEHb-
lUeHHsT TIOABEMHOH CY/bl NIPH BHIYHTAHHH CKODOCTH INIOCKOTO HOTOKA M3 OKDYXKHOTO.
B asumyre 360° ckopocTh B3Maxa OTCYTCTBYET IO TOM JKe HNPUUHHE, 4TO M B a3HMY-
Te 180°. CaepoBarenbHo, B asuMyre 360° jomacth 6yner onylieHa OTHOCHTEJbHO CBOEro
HCXOHOTO TOJIOXKEHHST HAa MAKCHMaJbHYIO BeJHYMHY BHH3. ?;anaanblsaagxe B peakuuu
JIONAcTH Ha HeHCTBHE BO3MYyllaioulero umnysabca cocrasut 90° (360—270°).

Ins BHHTA ¢ COBMEIEHHBIMY TODH3OHTAJbHBIMH IIAPHHPAMH BEJHUYHHA 3ama3ibl-
BaHWA B PeakIHH JomacTH Ha AelicTBHe BO3MYLIAIOLIEro HMIYIbCa C yueTOM HHEepu-
ONHBIX W memndupyiomux cul Takxe cocrasiser 90°. H, ClIefoBATENBHO, IBHIKEHHe
JIONACTH OT uaMmeHeHHa 3(G¢ekTuBHOH 06LyBKH B asumytax 90 u 270° Oymer anauo-
THYHLIM OTMEUEHHOMY.

Ho (r)mocx(:u“x noq}fox M3MeHsAET He TOALKO 3dderTunHyI0 OBLYBKY 51€MEHTOB JIONA-
CTeH, HO ¥ WX yIJBl arakd. Tak, y BHHTOB ¢ INapHHPHHIM KpeNJieHHeM JIOmacred B
asumyte 180° miockuii MOTOK HaGeraeT Ha JONMAcTh CHH3Y, YBEAHUHBAs YIJbI aTIZ_lIKPI
SJEeMEHTOB Jomacrell, a B asumyTe 0 waberaer cBepXy, yMempmas yraul arakd. llo-
3TOMY B asumyre 180° JsonacTp MoJydaeTr NOMOJNHHUTENbHBIH MMIYJAbC Ha B3MaxX BBepPX
BC/IE[CTBHE YBEJHYEHHS NOJABEMHON CHJbL IIPH YBEJIHYEHHH yria aTakd, H MaKCHMAaJb-
HBIA yros B3Maxa Gyger B asumyTe 270°. B asumyTe xe 0 JomacTb nojyyaer JAOmnoi-
HUTEJbHBI HMIYJIbC HA B3MaX BHH3 BCJIE[CTBHE yMEHbIICHHS TONBEMHOR CHIILL TIpH
YMEHbUIEHHH YIJIOB aTakKd 3/7eMEHTOB Jonacrtell, u B asuMyTe 90° obpasyerca MHHH-
MaJbHBIA yroJ B3Maxa.

Tpu coxonycHocTy BHHTZ aHaJOrHUHO OYAYT BecTH ceBsl BCe JONACTH H B Pe3yJb-
TaTe KOHYC BpalleHHus] OTKJIOHHTCS OTHOCHTEJNbHO NOTOKA HA3aJ H B CTOPOHY Hacryma-
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fouwted onactd (cM. puc. 7). Uem Gosblile yroJ KOHYCHOCTH JGHAcTell (MeHblle Macco-
Bas XapaKTepHCTHKa), TeM GoJibliie GOKOBOH 3aBaJ KOHyca BpallleHHA.

JBuxeHKe JIONACTH 110 HOBOMY KOHYCY OTHOCHTEJbHO KOHCTPYKTHBHOM ILIOCKOCTH
Bpailiennss MOXKeT OblTb 3amHcaHO ypaBHeHHeM yria Bsmaxa. HsMenenmue yrna msmaxa
?D 3aBHCHMOCTH OT a3HMYTAaJbHOTO MOJIOXKEHHS MOXKHO BHIDA3HTh C NMOMOIIBIO pAAa

ypbe:

Bo = ap— aj cos ¢ — by sin ¥ — ag cos 24 — by sin 24,

Henonvsosanne TOAbKO KODOHIHEHTOB do, @1, by LaeT BO3MOMHOCTL ONpPENETHTH
yrom BaMaxa ¢ TOYHOCTBIO 10 1°. IIpH 3TOM KO3QdHuMeHTH @i ¥ b; XapaKTepH3YIOT
ABHIKEHHWE JIONACTH OTHOCHTENbHO YIVIa KOHYCHOCTH dp. A BHICIIME TapMOHMKH a2, bg
M T. Jl. ONPENENSIOT NBUXKEHHE JIOMACTH OTHOCHTEJBHO KOHYCa € KO3(hHuHeHTaMH
a; u b1 O6bMHO BLICIIHE FAPMOHHKH DACCMATPHBAIOT NPH aHai¥3e BHOPAUMi U NMPOY-
HOCTH KOHCTPYKIHMH, & TI€PBble TapDMOHHKH HPH aHaJH3e a3POJUHAMHYECKHX XapakTe-
PHCTHK BHHTA, YCTOHYHBOCTH H YNPaBJASEMOCTH BepTOJETA. ,

KoapduuuenTsl MaXoBOro ABHXKEHHS MO NepBOM rapMoHMKe a; M b; y Kouyca
BpaUleHHs] MOTYT ObiTh BHIPAXKeHEl C MOMOIUBIO Yriia MeXJIY OCLId BpalleHHs BHHTA M
OCbI0 KOHyCa BpalleHHs (CM. PuC. 7), Ha3bIBAEMOH a3POJHHAMHYECKOH OCBIO.

YMenbIleHHE YIJOB 4TakH 3JEMEHTOB Y HACTYNAKWHX JONacTell NpH B3Maxe
BBEpPX M YBEJHMYEHHE Y OTCTYNAMOUIMX JONACTeHd NpyM B3Maxe BHU3 NPHBOIHT K yMeHb-
HEeHHI0 HEPAaBHOMEPHOCTH 23POJMHAMHUYECKHX CHJI IO OMETAe€MOH TIOBEPXHOCTH.

YcTaHoBKa BepPTHKAJbHBIX WIAPHHPOB. YMeHblieHHe HepaBHOMEPHOCTH CHJIBI THTH
Y CHJIBI CONPOTHBJIEHHMS BPalleHHIO 10 OMETaeMOHl NOBEPXHOCTH CIHOCOGCTBYeT IOHH-
JEHHIO ypoBHA BHOpaLMi, HO B TOXe BPeMs MaxXOBble NBHUXKEHHs JOMACTel NMPUBOAAT
K TOSBJEHHIO JONOJHHTENbHHIX NEPHOANYECKMX HHEPUHOHHEIX CHJ, TaK Ha3blBAeMBIX
cun Koproauca. O6pasoBanne cuil Kopuosuca oGbACHSETCSs 3aKOHOM COXPAaHEHHA
BpamarenbHoro Momenta: M=Fr=const, T. e. npu ymeHbluesun (yBeNHUEHHH) pac-
CTOSIHAS OT HEHTPa Macc (UMeHTPa TAKECTH) BPAI[AMMIErocs Teqaa A0 OCH BpallleHHs Ha
TeNo JAeHCTBYeT AONMOJHHTENbHAS CHJA, YBeJIHUHBAIOW(As (yMeHbLIAWIIAsA) YIJIOBYIO .
cKopocTh BpauleHHs. JlonmomuuTeNnbHas HHEPUHOHHAS CHIa, BO3HUKANAA B pesyabrate’,
BPallaTeNbHOrO H NOCTYNATeAbHOTO ABHIKEHUS LEHTPa TAKECTH, M HAa3biBaeTCH cmoﬁsx’f
Kopuoauca. Takum o6pasom, cuabi KopHosnca npu B3Maxe JICNACTH BBEPX 6yay1§
CTPEMHTBCSI CMECTHTb ee IO HanpAaBJEeHHIO BPAIICHHS, a NPH IBHKCHHH JONACTH K©
TJIOCKOCTH BpauleHHs cujsl Kopuoanca GyAYT CTPEMHTLCS CMECTHTb JIONACTb MPOTHB
HaTpaBJieHHsI BpalleHHs. 3HaKonepeMeHKble CHJBbl B HJIOCKOCTH BpallleHHsi BHHTA CHOBa
BBLI3OBYT MOBLIIIEHHBIE BHODAlUHMH BepTOJIETAa M NOBBICAT HANPSIKEHHT B KOHCTPYKIIWH.

Pasrpyska y3n0B KpelteHus] JIONACTH OT 3HAKONEPEMEHHHIX H3FHOAIOIINX MOMeH-
TOB B INIOCKOCTH BpAIleHHS MOKeT OBbITb BHIIOJHEHA C MOMOLIBI0 BEPTHKAJAbHOrO Imap-
HMpa. BeprHKasibHble IIaDHHPH NPHMEHAIOTCS TOJBKO pa3HECEHHBIMH, Tak Kak mnpH
COBMEeIIleHHOM BePTHKAJbHOM IIapHHPe Ha BEPTOJeTax HEBO3MOXKHO ObJIO Obi mepenath
K HecylmleMy BHHTY KPYTSAIUHH MOMEHT OT JBHTaTesJell, pasMellleHHBIX Ha IlJIaHepe.
Pasnoc BepTHKaNbHBIX MIADHHPOB ONpefe]seTCs IHHAMHKOH JBHIKEHHsS JomacTefl H
[EPOYHOCTHIO KOHCTPYKIHH.

JlonacTu HaxoAATCA B PAaBHOBECHH B TOM CJyYae, €CJH CYMMa MOMEHTOB, AeHcT-
BYIOIIMX B IJOCKOCTH BpAlleHHS, OTHOCHTEJbHO BEPTHKAJBLHOIO lIAapHUpa paBHA
HYJI0. DTO YCJIOBHE BLINOJHHMO, €CJH DaBHONEHCTBYIOLIAA CHJ, NeHCTBYIOIMX HA
JIOTIACTh, NPOf/ieT Yepe3 OCb BePTHKAJbHOrO MapHupa, T. e. SM=Rx=0 npu x=0.

I'paduuecks ycoBHe PaBHOBECHS JOMACTH OTHOCHTE/bHO BEPTHKAJAbHOTO IUapHH-
pa B OCEBOM IIOTOKE MPH INOCTOSTHHOM 4HCJe 060poTOB u306pakeHo Ha puc. 8.

VYroJ, 3akMOYeHHBIH MeXIy MPOJO/IbHOH OCBIO JIOMACTH H NEPHEHAHKYASPOM K
0CH FOPU3OHTANBHOTO IIAPHHPA, HA3BIBAIOT YIJIOM OTCTaBaHHUs.

Ecau nonacts paoTaeT B IJIOCKOM HWJIH KOCOM TNOTOKe, TO IOJ BO3AeiCTBHEM
UEPHOTHYECKUX HHEPHHOHHBIX CHJI H H3MEHSIOIIEHCS CHJBl COMPOTHBJEHUS BpaileHHIO
OHa CTaHeT coBepllarb Kosebanus. M wem Menblle PasHOC BepTHKANbHBIX IIAPHHUPOB,
TeM Gosblie 6yner ammauTyna KoseGanui. Ha Beprosete Ka-26 pasnoc BepTHKaJbHBIX
wapuupos pased 350 mm, yro cocrapiger 5,38% pazuyca BuHTa. AIpomHHaMHUecKOe
nemnduposanue Koje6aHHH B IJIOCKOCTH BpAllleHHs BeCcbMa HE3HAUHTEJBHO, W UTOOHI
He BBI3BATH GOJBIION aMINIHTYAH KoJeGaHHH JOMACTH OTHOCHTENbHO BEPTHKA/ILHOFO
1lapHHpa, yCTaHaBJAWBAOT THApoAeMndepsl. MakcuManbHasg BEJMYHHA MOMEHTA HeMM-
¢depa Ha septosere Ka-26 cocraBnser 35—38,5 kI'sm. KpoMe TOro, Ha BepTHKaabHOM
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Puc. 8. PaBHoBecHe J0MACTH OTHOCHTEJIbHO BEPTHKAJIBHOTO IIAPHUPA B NPAMOM NOTOKe
{apHAPe YCTAHOBJNEHB YMOPbI, KOTODHE JOMYCKAIOT MaKCHMAJBHBIH Yrod OTKNOHEHHS
JonacTH Buepel (MO BpawleHH0) Ha 1°45, a masan (IpoTHB BpalleHus) Ha 11 15",

VCTaHORKA YHOPOR BePTHKAJbHBIX WADHMPOB H NeMmudupopanue KoaeSaHuil cra-
HOBSITCS OCOGEHHO HEOOXOAMMBIMH NPH OTCYTCTBHM peryJaTopa B3Maxa, MOTOMY uTO
IpH HEKOTOPHIX KOHCTPYKIHMSAX BTYJKH KOJeOaHHs JONAcTH OTHOCHTENbHO BEPTHKANBHO-
ro 1IapHEPA BHI3BIBAIOT NONOJHHTEJbHbE MaXOBble [BWIKEHHS JONACTEH H BOZMOXKHO
TI0ABJICHHE HEYCTORYMBOCTH MAaXOBhIX ABHxKeHHH. HeycToHYMBOCT MaXOBHIX JBHIKE-
Hyi JOTMACTEl B 9TOM CJyuae BHISEIBAETCS TeM, YTO NPH HAJMYHH YIJia OTCTABAHHS (CM.
ptc. 8) NPONOAbHAS OCb JONACTH HETEPNEHARKYJISPHA OCH FOPH3OHTA/LHOTO INAPHUDA,
a [MO3TOMY IlepeflHHe KPOMKH JIEMEHTOB JIOMACTH NEPEMEINAKTCsl OTHOCHTEBHO MJ0C-
KOCTH BpallleHust HA GOJBIIYIO BEJIHUHHY, YeM 3aIHHe KDOMKH, DTO H IPHBOJRHT K HO-
NOJIHMTELHOMY KHHEMATHYECKOMY YBEJHUSHHIO YIjla YCTaHOBKH JIOMACTH JIPH B3Maxe
BBepX. M uem GoJsiblre yroa OTCTaBAHHS H YIOJ B3Maxa, TeM Goiblle yBelHueHHE yriaa

'YCTAHOBKH JIOIIACTH.

§ 5. PABOTA BHUHTA C PEIYJISITOPOM B3MAXA JIONACTEH

Npuuuun padotsl peryaaTopa Bamaxa, Perynsrops B3mMaxa NpeiHa3HAYeHH! s
ZIOTIO/IHHTEALHOH KOMIEHCAIHH MaXOBOTO [ABHXKeHHs Jjonacreil. JIpHHIHN paGOTEL pery-
JATOpPa B3Maxa OCHOBAH HA YMeHbLIEHHH NYTH, NPOXOAMMOTO NPH B3Maxe NepelHHMH
KPOMKAMH 3JIeMeHTOB JOTIACTH MO CPABHEHHIO ¢ HX 3aXHHMH KPOMKaMH. JTO AOCTH-
raeTcs AMGO NOBOPOTOM OCH TOPHSOHTAJIBHOIO INapHHpa (KHHEMaTHUeCKas KOMNeHCa-
uHs B3Maxa), Au60 TOBOZKOBOR KOMIeHcaluel B3Maxa. IIpuHnun paGoTH MOBOIKOBOI
KOMIIeHCalMu BaMaxa u3o6paxkeH Ha puc. 9. i

Ecnn npomombias oCbh JIONACTH HePHeHAHKYJSPHA OCH FOPH3OHTAJIBHOrO IMapHH-
Pa, a Touka | KpelJeHUst K JONAacTH TATH YOPaBJEHHs YIVIAMH YCTAHOBKH HaXOMHTCH
HA OCH TOPH3CHTAJAbLHOTO IIAPHHPA, TO NPH B3Maxe NepefHsis U 3aAHAS KPOMKH 3Je-
MeHTa Jomactu GYIyT NPOXOAHTbL PaBHbE IYTH, H Yroa ycTamoBkx He Hsmexurcs. Ho
€CJIH TOYKY KperieHHsl K JOMACTH TATH YIPAaBJIEHHS NEPEMECTHTD ¢ OCH FOPH3OHTAJBHO-
o LlapHEpa GAHKe K JONACTH, HalPHMep B TOYKY 2, TO OTHOCHTEJbHO HOBOH OCH
B3Maxa mepejiEsifl KPOMKa SJ€MEHTa JOMacTd OyAeT NpPoXoAuTb MEHLIUHH IYTh, HUeM
3ajusis KpoMxa. [103TOMy TpH B3Maxe BBEDX YIOJ YCTaHOBKHM Oy[eT YMEHbIIATBCH, a
NIPH NepeMeleHHH BHH3 — yBeanuuBaThes. M yeMm Goabpure yros Oy MEXIY OCbIO TODH-
30HTaNBHOTO MIAPHHPA M OChIO B3MaXa, TeM 3HAUUTe]bHee MSMEHEHHe YIiIa YCTaHOBKH
JIOTIACTH [IPY B3Maxe. .

D¢ PeKTHBHOCTD KOMICHCANME B3MaXa ONPeAe/sior BeanunHol K, =tg 01, Hasb-
BaeMOA xapaKTepHCTHKON peryastopa B3maxa OOsuH0 npubis-
XEeHHO H3MeHeHHe yIVIa YCTAHOBKH ONMPEReNIsioT 110 gopmyae — AP = Ks B.

s Bepronera Ka-26 yroa o, = 36°, noaromy K.=0,73.
Kak usBecTHO, NpPH OTCYTCTBHU DPEryJsiTopa B3MaXxa MaxoBbie JIBH-
JKeHHUsl JoTacTell yBEJWYABAIOTCS NPH YBEJNHYEHHH CKOPOCTH IOJIeTa,
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Puc. 9. Tlpunnun paGoThl MOBOAKOBO Purc. 10. 3aBHcHMOCTh GOKOBOro 3aBa.la

KOMIIEHCAUUU B3Maxa KoHyca BpallieHuss OT XapaKTePHCTHK

pexXuMa HojeTa H pery/sTopa B3Maxa

UTO NPHBOAUT M K yBEJHUYEHHIO 3aBaJjia KOHYCOB BpallleHHsI BHHTOB Ha-
34l W B CTOPOHY HacCTynaromen jonactd. M ecaun cunrars MHAYKTHBHBI
II0TOK PaBHOMEDPHBIM, TO BEJHUYMHA 3aBaJia KOHyCa BPallleHHs CBsI3aHa
C XapaKTePHUCTHKOH pexRuMa Nojera JHHEHHON NPAMO TPONOPIUOHAdb-
HOH 3aBHCHMOCTBIO. OJHAKO HA MaJbiX CKOPOCTHX T0JIeTd HPU 3HAUH-
TEJIbHBIX HMHAYKTHBHBIX CKOPOCTAX BO3AYWIHBIA TOTOK, HPOXOAS IO
AHCKY BHHTA, OTKJOHAETCSA BHH3 M YBEJIUYHMBAET KO3 (UIHEHT npoTeKa-
HASL Ha 3ajiHell YaCcT OMeTaeMOH NOBEPXHOCTH, YTO HPHBOAUT K JOTOJN-
HHTCJILHOMY H3MEHCHHIO YIVIOB aTaku Jonactefl B asumyte 360° o
CpaBHeBHIO ¢ asumyToM 180°% u mosTomy GoKOBOI 3aBan KOHyca yBe-
mnuuBaercd. Ilpm p>0,05--0,1 HepaBHOMEpPHOCTb NMOTOKA CKBO3b BHHT
YMEHBIIAETCHA, TAK KaK 6oJbluas yacTb NOTOKA IPOTEKAeT 4Yepes Ha-
KJIOHHBII KOHYC Bpamiesus. [T03ToMy U HHTEHCHBHOCTh GOKOBOLO 3aBa-
Jla KOHyCa BpallleHds] BHOBb yMeHbllaercd. [IpubamKeHHoe H3MeHeHHe
KO9(dULHEHTa MaXOBOTO ABHKEHHS b, TIDH H3MeHeHHH XapaKTEepUCTH-
KJ peXXHMa IoJieTa nokasaHo Ha puc. 10,

YBe/HUeHHE XapaKTEPHCTHKH pEryJsTopa B3Maxa IHPHBOAHT K
YMEHBIIEHHIO aMIIUTYBl MAX0BOIO IBHKEHHS M GOKOBOTO 3aBaJjia KO-
Hyca BpamleHus. [Ipn xapakrepuctuke perynsitopa BamMaxa Ko=0,7--
—-0,8 BO3MOXHO He TOJIBKO yMeHblleHHe aMILTHTYIb MaXOBOTO JBHIKE-
HHS, HO W M3MEHEHHe HAaINlPaBJIEHHs 3aBaja KOHyca BPAlleHUS B CTO-
POHY OTCTynarolel JJonacTH.

Aspopunamuyeckne CHIBE COOCHBIX BHHTOB B MJOCKOM HOTOKE. OTHOCHTENLHO
A5DOJHHAMUYCCKON OCH BHHTA NOJOXKEHHE JONacTell CHMMETPHUHO (M. pHC. 7), no-
STOMy CyMMapHas aspOJHHAMHYECKAs CHJIA BHHTA HANDABJEHA 10 OCH KOHyca Bpa-
inennst. OTKJIOHEHHe OCH KOHYCa BpalleHHs] HeCYIIero BHHTA B TJIOCKOM NOTOKE OT
KOHCTDYKTHBHOH OCH BPAlUEHHS BHI3HIBACT MH3MEHEHHE meliCTBHS a5pOAHHAMHYECKOIR
CHJIBl BHHTA Ha BEPTOJIET.

Ilnst obnervenns aHanu3a BO3AEHCTBHS NJIOCKOrO MJM KOCOTO MOTOKA Ha BEPTO-
JIET a5DOJIMHAMUUECKYIO CHJIy BUHTZ YCJOBHO PACKIANBIBAIOT HA TPH B3AHUMHO Nep-
NEHAUKYAAPHBIX cocTaBasgiomux. CoCTaBASOINAS a3pOJHHAMHYECKOH CHJABI HA KOHCT-
PYKTHBHYIO OCb BPAIICHHS BHHTA SBHTCH CHJIOH TSMH (XOTS HHOrAA MO CHJION TSTH
[IOHUMAIOT 25POJMHAMHYECKYIO CHJY, HaNpaBJEHHYIO BJOJb a3pONHHAMHUECKOH OCH
BHHTA). COCTaBJSIOUIYI0 A3DOAHHAMHYECKOH CHJIBI, HanmpaBJEHHYI0 B KOHCTPYKTHBHOII
IJIOCKOCTH BpAIIEHHs BIOJL JIMHHH NEHCTBUA HEBO3MYUIEHHOTO BO3AYIIHONO MOTOKA,
HA3LIBAIOT NPONOMNBHOM cuaolt A. Cocrap/iAOMIYI0O a5PONHHAMHYECCKOH CHI,
TIepIIEH MK YNSPRYIO MPOAOJABHON CuJ/le K CHJE THTH, HA3HBAIOT GOKOBOH CHIOH S.

Takum obpasoM, cuna S pacmosoxena B KOHCTPYKTHBHOH MJIOCKOCTH BpalieHu
NEPIEHANKY/IAPHO K HEBO3MYILEHHOMY HaGeralolleMy NMOTOKY M HANpaBJjeHa B CTOpO-
Hy GOKOBOTO 3aBasia KOHyca BpalUEHU.

22 -

CoocHble HeCyllde BUHTH BpAalllaloTCs B pasHble CTOPOHBI, H noa;g:
My NpPH 3aJaHHOH CKOPOCTH BO3LYLIHOIO TOTOKA OOKOBbLIE 3aBiJ:;II Ko-
HyCOB Bpailenus CYAyT B AMaMETPaJbHO IPOTHBOMOJIOXKHLIX p o
JeHuax. 3HaK K03 HLEeHTa MaXOBOTO JBHKEHHS O6yneT 3aBHCETb
XapaKTEPUCTHKH PexHMa paboThl Hecyllero BHHTA. 96 5vnvr Or-

[Tpu p<<0,15 KoHyChL BpallleHHs] BUHTOB BEpToJeTa Ka- YRy or
KJIOHEHbl B CTOPOHY HACTYIAIOUIMX JIONACTeH, a IpH Oonbliedl Xap K
TEPHCTHKE PeKuMa IoJieTa-— B CTOPOHY OTCTYMNAMOUWMX JIOmacTel (oM.
pﬂcéggghm KOHYCOB BpalleHAs M a3pOAWHAMHYECKHE CHJIBI coocnbl)f
HeCYLIUX BHHTOB B npOLLOJIbHolflln nonepevyHol IVIOCKOCTSX OTHOCHTE/b

‘ a mokasaHbl Ha puc. 11, .
" IéOeTJ?;r(LmHa cocraBnmoIqux TNIONHOH a3pOAHHAMHYECKOH CHJIBI MOXKET
6BITh HalifleHa ¢ TIOMOIIbI0 K02¢pPHUIMEeHTOB MaXOBbIX ABHIKEHHH HJIH OC-
HOBHOTO 3aKOHA CONPOTHBJEHHS BO3LyXa, eclU U3BECTHH HMX a3pOAH-
e K03(h(PHUIHEHTDI. .
HaMS;{I;?;PéJmB a(gg)o;uﬂaMmecxne CHJbI KaXXJOTO BHHTA, MOXKHO Hal-
TH CyMMapHble CHJBl COOCHOT'O BHHTA

T =T34+ Ty, H:HB+HH;

DoxoBEle CHaB S B Sy IPOTHBONOJNOXKHEL II0 HANPaBJIEHHUIO, HO IIPH
TIOMOIY YIPaBJEHUT MOXKHO I0A06paTh HX OJMHAKOBYIO BeIMYHHY H
cyurath S=0.

Coamxenne jJonacreil. 3apajbl KOHYCOB BpalleHHss B 00K IO aua-
METPaJbHO IPOTHBOMONOKHBEIM HAlpaBJeHUAM M B3aHMOBJIHSHHE BHH-

TOB NPHUBOIAT K COMMKEHNIO HX JIONACTEH.
,ZIJISI OLlIEHKH pacCTOAHUSA MeXAY J0nmacTAMH BEPXHET0 U HUXKHETO

BHHTOB BBOAMTCH mapamerp K, HasbiBaeMblll Ko3duuuenToM COIHIKE-
HHUSl WIH NPOCTO COMHKEHHEM.

Puc. 11. 3apanbl KOHYCOB BpAlleHHs B a3DOAUHAMHYECKHE CHJBI COOCHBIX HECYIIHX
B8UHTOB B IVIOCKOM IIOTOKE .
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Benuuuna c6auxenus onpenensierca mo Gopiysae

H—n
Kz——-H 10, uan

= 100%,
K 7 100%

rie H — KOHCTPYKTHBHOe paccTosinue MeXIy KOHLAMH JIONacTell Bepx-

HETO N HHXKHETO BHHTOB Ge3 yuera nedOpMaluH, T. e. pacCTOsHHE

MEXKIy MX KOHCTPYKTHUBHBIMH IJIOCKOCTSIMH BpalleHus; A — geiict-

BUTEJLHOE PACCTOAHHE MeXXY KOHIAMH JIONACTell BEPXHENO H HHK-

HEero BHHTOB.

Takam 06pasom, paccTosiHHe MeXIy -KOHIAMH JONIACTel BepXHETO
H HHKHETO BHHTOB YMEHBIIACTCS IPH yBedwueHun napamerpa K. Ilpn
K=10 (100%) paccrosnme Mekay KoHIAMH JOIacTeil PaBHO HYJIO.
CGanxenne nomacteil cuuTaercss Ge30macHbIM, eCJH paccrosHue MeK-
Ay HuMH He MeHee 20% OT KOHCTPYKTHBHOTO. A 103TOMY B KCIIyara-
uud Beanunna K He poskna npesnimarts 8 (80%" :

Ha Beprosnere Ka-26 xoucr

PYKTHBHOE pacCTOsiHHe MEXKAY BHHTaMHu

pasHo 1170 MM( o= 0,09) , a nostomy K=1 (10%) coorBercTByeT
117 mm. ’

KoncrpykrusHoe paccrosinue MeXJy BHHTAMH SBJISETCS KOMIIPO-
MHCCHBIM 1151 TpeGOBaHH a3pPOAMHAMUKH, MPOYHOCTH, Beca, TaK Kak
YBEJIMYCHUE DACCTOSIHHS MeXAYy BHHTAMH YTSXKeJser KOHCTPYKIIHIO,
YXyIIIaeT yCcJa0BUA PaGOTHl HHMKHETO BUHTA, YCAOKHSET 60ppOy C BHO-
pauHsiMH W 0p., 8 TPH YMEHbIIEHHH KOHCTPYKTHBHOTO PaCCTOSAHHMS Tpe-

OyIoTCs celpanbHble MepBHl, YTOOH 00ecneynTh 6e30macHoe COMUKEHNE
JIONACTEH C MaPHUPHLIM KpeIJIeHHeM.

Ha Bepronere Ka-26, umeromenm mects sonacrei (mo Tpu B Kaxk-
AOM BHHTE), IIONYYaeTCA IIECTb TOYEK HX BCTpeur. I10/ioMeHHe Touex
BCTpeuH 3a2€TCA a3MMYTOM IO HHMKHEMY HecylueMy BHHTY:

1-1 Touka . . . 0
2-9  » 60°
3-a > 1200
4-9 > 180°:
5-51 L7 T
651» 300°

IIpu paGore Hecymero BuaTa Ha MecTe Ges BO3JCHCTBHSL yNpaBJe-
HHA TIPH 3KCO/IYaTalMOHHBIX 060POTaX YIVIBL KOHYCHOCTH BEPXHHX H
HHKHHX JloMacTed NPHMEPHO OJHHAKORHI. [Mostomy c6ammxenne Jo-
MacTed NPAKTHYECKH HE3HAUYHTENbHO. YMeHbIIeHHe Yucia 060poTOR
HeCYIIHX BHHTOB BBI3bIBAET yMeHblIEHHE HHAYKTHBHOTO NOTOKA H yBed
AHIeHHEe 3)(PEKTUBHOCTH HHIKHErO HeCyLIero BHHTA, HMEIOUIero K ToM
e Gollee JIeTKHe JIONACTH, H PaCCTOSIHHE MEXIY KOHLAMH Jomacrel
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BEPXHETO M HIKHErO0 BHHTOB VMEHBIIHTCS. AHanoruauHoe ﬂﬁgﬁigeogi
JeT CONMPOBOKAATh H MOCTYNATENbHbIH I0JET BepTOJIeTa. ! HXHBHH-
HUSIMH YCTAHOBJIEHO, 4TO yMEHbIIEHHEe YHCJIa 060p()6TOB HevaIgJ.Ha At
1oB ¢ 96 10 77% OpPUBOJAHT K JOMOJTHHTENBHOMY € Jiy{x{e}xn 1eT0a'

A6conoTHAs BeanynHa COJHKEHHS] 3aBHCHT OT CKOPOCTH 1O/ 2
12K KAK 3aBaJbl KOHYCOB BpallleHHsl BHHTOB ONpelessioT xag;;’rezEM
CTHKH pexuMa pabOThl HeCylllero BHHTA H DPerysasropa ‘23;1\]43 ame}m;i
puc. 10). A B 3aBHCHMOCTH OT HalpaBJeHHs 3aBaja KOHY Bcrpeqn e
BEpPXHEro Hecymelr? BHHTA MOXKHO ONpeNEJUTh H TOYKH BCTP

i . puc. . .

na‘CEf‘r?ﬂ(?gpfoneTa )Ka-26 XapakTepHUCTHKa peryJasaropa Bsnggnszﬁz
pana TakuM 06pa3oM, 4TOOb 00ecneunTh anMepH‘ospaBéxoeg e
HHe HAa MaJblX CKOpOCTSX IloJieTa B TOUKaxX BCTpeuud O M 6 H ZJIBBMé;-
CKOpPOCTAIX B TOuKax BcTpeuu 2 u 3. Ilpn orcyrcrauu peryﬂm;’oponacme
Xa C POCTOM CKODOCTH IIOJIeTa MOXKHO Obiio OB NOJyuHT Qnackoe
c6MXKeHNe B TOUKax BCTpeun b U 6 yKe Ha OTHOCHTEJbHO HebO SOl
ckopoctu mogera. M ynpyras nebopmauust 1431:H6a BBEpPX ng;x JIIIOHaC-
BHEM a3DPOJHHAMHUYECKON HArpy3KH Y KOHCOJIEH OTCTynaloll sonac
Teil HHXKHETO BHHTA TaKke OyAeT CIOCOOCTBOBATH BCTpede J S
B 3TOM cayuae. [Ipu pabore XKe perynsdropa B3Maxa, ynpyrgﬁonocwyl)x
Malnus OTCTyNalouleit JONacTH BEPXHero BUHTA Ha 6OJBLUINX %K I})KeHI/IH
nosera &moco6CTBYyeT PacxOkKIeHHIO jonacTed. BeanuuHsl cOH et
Jonacteil Beprosiera Ka-26 Ha pasauyHBIX peXuMax Ilojera Oyay
vkasaHsl B 1. 11

§ 6. ASPOILHHAMUYECKHE XAPAKTEPHCTHKH NJAHEPA
H PACNOJIATAEMAS MOILHOCTb HECYIIHX
BUHTOB BEPTOJIETA

A3pOAMHAMHYECKHE XapPaKTEPUCTHKH TNJjaHepa BepTOseTa 006%{;5
3agaioTca KodpduuHeHTAMH aA3POAHHAMHUCCKHX CHA Cx, Cy Cz ac
CUUTHLIBAIOT a3POJHHAMHYeCKHe KodpouunenTs 110 ¢opMmyraM o
HOT'O 3aKOHA COIPOTHBJEHHS BO3JyXa:

l

S ) S
:pl/’ZS, Cy—'pV2S 9 z pV%S

Cx

3a xapakTepHyIO INIOIaAb S NPHHAMAETCH rmzom,anb Mupenss G-
3es:Ka, KoTopas Ha Beprosere Ka-26 pasua 2,6 #2 ) )

Asponnnamuueckue XKopQHUUUEHTH! 119 NPUHATOH B ne;};onaTaaKKcP;
IJyaTanuy NoJeTHON KOoHGUrypauHH B 3aBHCHUMOCTH OT YT
¢ro3ess1Ka noKasanbl Ha puc. 12—15.

[TokazaHHble XapaKTePHCTHKH, KaK H K03(hHIHEHTH MOMEHTOB,

“TIO/IyYeHB NpPH HCOBITAHHSAX MOJEJH BepTojera 0e3 HeCyUlHX BHHTOB

B aspoauHaMHuecKoii TpyGe. Mozennb Gblia H3rOTOBJIEHA B Macuirabe

- 1:4. Orcyer yraa aTakd NpOH3BOJAHJCH MeXIY HalpaBJeHHEeM HeBO3-

MYLIEHHOrO BO3JYIIHOIO IIOTOKA M CTPOHTENbHON I‘OpHSOHTaJIb}O.OiJ}i;l
CBAI3H yrvia aTakKn (io3elsi:Ka CO CKOPOCTBIO NOJIETA BEPTOJETa M
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Puc. 12. 3aeucumocts ‘KOs uuuenra
J060BOTO CONPOTHBJIEHHS MJaHepa oT
yraa ataku ¢rwoszenska:

I — papuanr ¢ MONBECHOH Ka6uHOH; 2 —

€ rpy3oBoil naatdopmol; 3 — ¢ OIBIAHBATE-
JeM; 4 —c¢ ONPLICKHBATENEM; 5§ — HOCHTE/Ib

Put. 13. 3aBucumocts K03 dunnenta
TON'BEMHOH cuHALI 1mJiaHepa oT yria
aTakH Qrozensxa:

1 — Bapuant ¢ TOABECHOH KabuHON: 2 —

C rpy3oBoi naathopMoi; § — ¢ ONbLIJIHBATE-
JeM; 4 — HOCHTeNb ¢ ONPBICKHBATENEM

fi KOJIb2KEHHS:
KOBOHW CHJbBI IljlaHepa OT yrya . .cC
UMOCTh Koa(h¢uiuenra 6o
?Hcfpirié-?fciginpcxuﬁ, 4 — ¢ ONpHICKUBaTeNeM, 3 -— C ONbIJIHBATENEM

/ 3TOM XKe

HCIIOJIB30BATH 3aBUCHMOCTD, NIPEACTaBJAeHHYIO Ha puc. 16. H;nosenmxa

#CyHKe 1151 TIOSICHEHHS XapaKTepa H3MEHEeHHs YIJa aTaku s

ET CKOPOCTH TioJleTa NpPH IeHTPOBKe 125 mm HOKaBaH;IT\OSHaéISTP;CHHOKa-

i CcKoca IIOTOKA y IljlaHepa Be .

[Jla TaHraxa 4 CpeaHero Toxa-

zaHHbIe XapaKTePUCTHKH, KaK M KOYPPHUHEHTH MOMEHTOB, bllmzeom_
10T NPOAHAJH3HPOBATb a3POAMHAMHYECKHE CHJBl H MOMEHT p

Jera.
[To mnoayuyeHHBIM JaH- | | 1 ' ]

HBEIM a3pOJMHAMHUYECKHX JU 00 0 fo 100 ey

3KCIIEPUMEHTOB MOXKHO 34a- 0 —~

KJIOYUTb, YTO MHHHMAJb- \ s,

HHH KO3(dULIMeHT compo- e N

THBJIEHHS BO BCEX BapuaH- )\

Tax BEPTOJIETA COOTBETCTBY- / >

€T TIOJIOKHUTENbHEIM YIVIaM  -g

throzenaxka. Ho B monerax ¢ %/\B\

paboTalnuMH  JBHraTed- ) <

MH yIJBl aTakd Qrosexsxka -2

B OCHOBHOM OTpPHLATEJDbHHL.
ITo saBucuMocTaM c.=f(a)
MOXHO 3aKJ/IOUHTb, YTO C
yBeadueHHeM aOCOJIIOTHOH
BeIMUMHBI . OTPHIATENBHBIX

N

YrioB ataku (QrosensxkKa Bo v°
BCeX BapHaHTax IpHUMeHe- A‘;‘m
HUs BeproJsera KO3(ppuIH- “%ex
€HT CONPOTHUBJIEHUS YBeJH-

Puc. 14. 3aBucumocts ko3
‘B TPAHCIOPTHOM BapHaHT
H aTakH Qro3ensxa

¢bdunuenta 60koBoOH crib TJIaHepa BepToJieTa
€ C NOJBECHOH KaGUHOH OT VIJIOB CKOJMbMKeHHs

Puc. 16. 3aBMCHMOCTb YIJIOB TaHraXa, aTakH H
HYHBAETCS. YMEHbIIATL a6- cpelHero cxoca y ¢ioselsixka OT CKOPOCTH NOJeTa

COMOTHYIO B€JIHYMHY OTPH-  rpyso-macca’kMpCKOTO BapHAaHTa BePTOJeETa
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Ly (268 N
» LaTeJbHBIX YIJIOB aTak# (ro-
» 3e/ad2Ka, a TakKxKe BPEeAHOTO

2,1} 36 COHpOTHBJIeHHﬂ BepTOJIeTa‘
\ ) MOZKHO yBe.HquHHEM €ero yria

R \ TdaHraxa. /RJsg 3TOro ocChb He-
y A cyuiux BHHTOB BeEpTOJeTa

JOJMIKHA OBITh HAKJIOHEHA Blle-
pena. YU npu cosnanun Heo6Xxo-

47132

USR] JOUMO¥ J1J15 ToJleTa JBUXKyILeil
g CHJIbl  NOTpefyercss MeHbllee
+5t30 X __ | ~U3MeHeHHe yrJa TaHrasxa Ha

cy, ITHKHPOBaHHE,
k2 / Yroa, 3KJIOYEHHBI MeX-
j \ 74 Ay KOHCTPYKTHBHOMN OCbIO Bpa-
\ :& IEHHSt HECYMHX BHHTOB If
1l 26 BEPTHKAJILHOH OCbIO (ro3elis-

80 100 120 740 760 Game KA (NEPHEHAMKYISPOM K
Puc. 17. = Basucumocth  KosPduumenTa CTPOHTEILHOH TOPH3OHTAMH).
Il';gg'beMHOH CHAbl H 2CxS nananepa rpyso- — HA3bIBAKOT YIVIOM YyCTaHOBKH
CKO;Z)::LPCKOI‘O BapHaHTa BeproJieTa oOT HeCcylIHX BHHTOB. Ha BepTOJae

IoJT . :
eTa IT]e Ka-26 on pasen 6°+10’.
PH 3TOM MHHHMAaJbHas a6-

?ron;oTHaﬂ BEJIHUHHA OTPHUATEJBHOrO yIVIAa aTakH COOTBETCTBYET Mo.e-

By €PTOJIETA Ha KPEHCEPCKOH CKOPOCTH (cM. puc. 16) u K03 duunent
pez(x)H6oro COTPOTHBJIEHUS] B NJAHHOM caydae GyJeT MUHUMAJeH

ey bIMHO BpelHOe CONPOTHUBJICHHE BePTOJIera OUEHHBAIOT ILIOIIALbIO

Ko ?(neggﬂon [IIACTHHKHY, 3a1aBaeMOil BeNHUYHHOH X¢,.S. [{as BepTO-

et CKOa- NOJAYUEHHOE a9PONUHAMHYECKHM DPaCyeToOM TIpY30-macca-
‘MPCKOr0 BApHAHTA HU3MeHEHHe BEJHUYHHBI 3¢,S OT CKOPOCTH N a

noxﬁlsaﬂo Ha puc. 17, e

o -
(on p;CEIBII/IS;IMR/?g}’;HHB(/I) Cx=[(a) pas pasmuunbx BApHAHTOB NPHUMEHEHHUS
. . 3aKJIIOYHThb, UTO Ha HOJETHBI
X yraax ataku ¢io-
3eJXKa y TPaHCIOPTHOTO BapHa
i HTa BepToJIeTa ¢ MOJBECHOI '
CKoii KaOHuHOl BpeaHOoe comp 1108 conph.
OTHBJIEHHE MHHHMaJbHO. Bpe
. IHOE COTpo-
;iigzziiciep;onem NpH 1noJere ¢ paboTAIOMINMH ABHTATEISAMH y%ae—
BapuanTtax C rpy3oBoH mnuartd I
_ OPMOW, ONBLIMBATE

«JIETAIOUIUM LIACCH» H ONpPHICK ’ s

uBarteseM. MoluHocts, morpeb

NPEONOJeHHsT BPeJHOr0 CONnpo  Momtpetnn

THBJICHHS
AN G p , Ha3blBAlOT MOIIHOCTH IO

Han6oabiras
noTpebHas MOUIHOCTb JBHXK
eHHUS COOTBe -
TaM B BaDHAHTe ONPBLICKHBATEJS TeTPyeT moae
. ‘ H .
o OTo ;a;;&echocrn cy=[(a) (cm. puc. 13) Moxnuo 3aKJIOUYHTh, YTO
Ha o PHLIATEJbHBIX yIaX aTaky (Io3eszKa BO Beex BapHaHTax IpH-
el HHOI/;HeTnHJI;;ep BEPTOJIETa CO31aeT OTPHUATENbHYIO IOABEMHYIO CH Ty
yriax ataku MHHHUMaJbHas a6e ot
OJIIOTHASA BeJHYHH -
. » é a or
IT)y iige&zﬂe%;o é{09¢q)g)uneHTa III/;)ZI’beMHOH CHJIBI COOTBETCTBYET BapHaH-
naatgpopmo OTPHUATENbHAS
| . nogbeMHast cuia I10-
C/Ie10BATENbHO YBEJIHYHBAE T
TCA NIPH Nepexone K Bapua
o PHAHTaM ONbLIHBAaTE-
» OTIDBICKMBATE/ISI, HOCHTEJNS! M C IOIBECHOH KaGHHOIL. U3 puc. 17
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BHHO, YTO MHHMMaJbHas aGCOMIOTHAs BeJMYHHA OTPHUATENBHOrO KO-
5¢HUUHEHTa TIOJBEMHON CHJIbBI COOTBETCTBYET KpencepCcKoH CKOPOCTH
noJera, IOTOMY 4TO 3/1€Chb YroJa aTaku nanboabluil (cM. puc. 16).

BOKOByI0 Cuay IJ1aHepa BEpTOJieTa XapaKTepHUSYeT xo3ddunu-
eHT C,. 110 rpadgukam c,=f(ag, ) AAsA rPy30-TiacCaKnpCKOro BapHaH-
1a ¢ MojiBecHOH KabuHoi (cM. pHC. 14) 3aMeTHO, YTO IPH MaJbIX yraax
CKOJIbYKEHHS GOKOBBHIE CHUJBI IPHMEPHO OJHHAKOBBI KAK NpH MHOJOKH-
TeJbHBIX, TAK H Ha OTPHUATEJbHBIX YIVaX aTaky ¢lrosensxa. Hesnaun-
TeAbHO OTJIMYAIOTCS OGOKOBBIE CHJIBI TpPH MalblX YIVIaX CKOJbXKEHH:
BepTOJeTa M B PA3JUYHBIX BAPHAHTAX HPHMEHEHHH (cm. puc. 15).
Ho npu 60oabluX yriax CKOJNbKeHUS HanboablInil Kosddunuesr 6o-
KOBOH CHJIBI Y BepToJsieTa B BapHaHTe C moaBecHol Kabuuoi. Y1 6okoBas
CHa JIOCJACLOBATENBHO YMEHbIIAETCS NPH NepeofOpyAOBaHAN B BAPH-
AHT OIPLICKMBATENA UK ONBIINBATENS. _

PacnojiaraeMass MOIMHOCTb HeCYLIHX BHHTOB — 3TO MOINHOCTb, IIOI-
BOIMMAs K HAM Ha PacueTHOM pexuMe paboThi JIBHraTeJel.

Ha seprosere Ka-26 ycraHoB/eHB! iBa ABHTaTels M-14B-26. Jsu-
ratesb M-14B-26 oOTHOCHTeJbHO 3KOHOMMUEH, O6JaajfaeT XOpOWHMH
nepcneXTHBAaMH 1O NOBBIIICHHI0 MOILHOCTH M pecypca, CO3Maer pasHo-
MEpHDLI KPYTHALLMI MOMEHT, HMeeT XOPOIIYI0 HPHEMHCTOCTDb, HUSKYIO
CTOMMOCTb ¥ 06Jafaer PSAOM APYruX LOCTOMHCTB.

MoIIHocTh ABHTaTesell Mo TeXHHYECKHM YCIOBHAM 3ahaercs ¢ yde-
TOM THAPABIHIECKHX NIOTEPb, TIOTEPb HA TPEHHE B PEAYKTOPE ABATATENT
1 Ha NpuBOJL BeHTmasTOpa. [ToTOMY M ONpEAE/ICHHA abexTHBHOK
MOIHOCTH cJeiyeT TIPHHSTL BO BHHMAaHHe, UTO NOTEPU MOMHOCTH HA
IPUBOJ PENYyKTOpa ABHTATE/S COCTABJSTIOT 4,69, na BCex pexumax pa-
GOTH, a HA OXJaXKIeHue [ABHraTeNs NMOTEPH MOLIHOCTH H3MCHAIOTCA OT
9.8—12,99%' (18,7 4. ¢.) Ha KpelicepCKux pexumax 10 7,7% (25 2. ¢)
Ha B3JIETHOM peXkHMeE.

Ilpn nojcuerax pacnojaraeMoil MOLIHOCTH HECYLHX BHHTOB Heo6-
XOJAMMO Y4YecTb NOTePH MOIIHOCTH ABUraTelei Ha TpeHHE B paclpele-
JHTeAbHOM peaykrTope Beprosera. OOBIYHO 3TH NOTEPH OUCHHBAIOT
K03QHUIKNEHTOM HCHOJB30BAHHA MOIHOCTH.

[Ton k03(QGHUMEHTOM HCMOb30BaHHsl MOIUIHOCTH IIOHAMAIOT. OTHO-
lIeHHe pacnoJaraeMoli MOIIHOCTH HeCyllHX BHHTOB K pacyeTHOH MOUI-

" H.B
HOCTH gBHrarteted: { = —. Caenosarenbto, Ny = 2§N1?IB"

B

Ha Beprosere Ka-26 pacnpeneqnTenbHbll PeXyKTOD P-26 umeer
JBe CTYNEeHH, HAa KaxXAOU M3 KOTOPBLIX NIOTEPH COCTABJANT 19% or me-
pexasaemoii MomuocTH. ITosToMY Zpen=0,98, a Nus=1,96 Nz

B HeKOTOpHIX C/y4asix AJsl COOCHBIX BEPTOJETOB HJIH BEPTOJIETOB C
NepeKpHTHeM HECYLMX BHHTOB YYHTHIBAIOT C IOMOLIBIO Ko3thdunues-
Ta { MOTepH MOILHOCTH HAa B3aWMHOE BIHANHME BHHTOB. Ho muenecoo6-
pasHee 3TH MOTEPH MOLIHOCTH YY€CTb a3pOAMHAMHYECKHMH XapaKre-
PHCTHKAMH BHUHTA.

OxHako Ha HEKOTOPLIX DEKAMAax YLOOHO BBeCTH B KOI(QQUUHEHT
IOTePH MOLIHOCTH Ha KOMIeHCAalHIo OONYBKH BepTOJeTa HHAYKTHB-
HBLIM NOTOKOM. AspoinHamuueckuM pacueroM Beprosera Ka-26 ycra-
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HOBJI€HO, UTO BpeaHOe CONIPpOTHBJEHHE T1aHepa& B HHAYKTHBHOM MOTOKe
cocraBJjsieTr 2,50/0' OT THATH, pa3BHBaeMoy BHHTOM, UYTO 3KBUBAJENTHC
Koa‘(b‘(pHuHeHTy II0TEPh MOUIHOCTH JABHTaTe/ el Ha KOMIIeHCaUHI0 OﬁﬂyB'
KH goﬁ;{:O,gG.

H, cienoBatenbHO, ¢ yueroM notepnb Ha 00NYyBKY NiaHe

Pa MOIHOCTE
HECVIUHUX BHHTOB paBHa:

NH.B == Cpen ¢ goﬁn * 2N1nn = 1,,88N1,113-

Wny xe npu maxoxmenun noTpeGHON MOIMHOCTH ABHTaTeNell mas Co-

3IaHHUsA ONpeNeJeHHOH MOIIHOCTH H CBOGOMHON CHJIEI TATH HECYIHX
BHHTOB B 3TOM CJIy4ae MOMKHO 3allHCaTh:

NH.B NH,B

0,94

2N1nB ==

ITunor usMensier B noere MOIHOCTD ABHraTedel TIpH NOMOIUU PHi-
uara «mar-ras». IIpu nepememennn pruara mponcxomur OJHOBpEMeH-
HOC H3MEHEHHe OGILEro WIara JONacTel  MOIIHOCTH ABHrartenesi. CHi-
XPOHHOE JKe yNpaBJeHHe TOJbKO APOCCETbHBIMH 3aCJAOHKAMH JBHIA-

Tesell 6e3 H3MeHeHHs OOILIEro Mara OCYLIeCTBJISETCS YCTaHOBJIEHHBIM
Ha phlyare «IUIar-ras» KOPPEKTOPOM.

{2a6a I1. BAIAHCHPOBKA, YCTOHYHUBOCTD
H YIIPABJIIEMOCTb

§ 1. OBLIHE CBEAEHHS O PABHOBECHHU
H BAJIAHCHPOBKE BEPTOJIETA

PasnosBecn €M JeTaTeJbHOTO anna
KOorjga Bce CHJIBI U MOMEHTHI, AelicTB
BaTeJMbHO, MOXKHO 3aMHCATh YTO

paTa Ha3HBAKT TaKoe ero COCTOsAHME,
YyIue Ha Hero, B3aWMHO YPaBHOBEIIEHEI. CJIEIIO-

YF =0, IM=0.

Ilo nepeoMy sakomy mexaHmkH Ji060e Tme
COBEPIWIAET NMPSIMOJHMHEHHOE DaBHOMEpHOE BH
nokos. Ilosromy amamus nosera Beprosera, y
HOBECHSI, 3HAYHTE/BHO YIPOCTHTCS,

YpaBHOBeIIHBaHHE MOMEHTOB
CHUDOBKOIM.

Ilpu ananmae 6aNaHCHPOBKH, YCTONYHBOCTH U YOPaBJSIEMOCTH BEPTOJIETA MOJb-
3YIOTCA CBAI3AHHOH CHCTeMO#l KoopmwHaT. dTa cHCTeMa BHOGpaHA MOTOMY, YTO €e OCH
He H3MEHSIOT CBOEro IOJIOXEHHS OTHOCHTENbHO BEPTOJIETA NIPH MOOBLIX €ro 3BOJIOLUSX
¥ 3T0 o6Jsieryaer aHaNH3 NOBELEHHS BepToJsera.

3a Hayamo CHCTeMH KOODIHHAT NPUHAT UEHTD TSIXKECTH (UEHTp Macc) BEpTOJIeTA.
H3Pecrﬂo, 9TO LEHTD TAXKECTH TBEPAOro TeJa ABJSeTCS TOYKOM IPUJIOKEHHST paBHO-
JACHCTBYIOIEH CHIBl BeCa, H MOMEHTH OT COCTABJIAIONIHX CHJ Beca OTHOCHTE/BLHO
UCHTPA TSKECTH B3aHMHO YDABHOBEINEHEl, IOSTOMY BpalleHHe OTHOCHTE/IBHO LEHTPA
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pAaoe TeJqo B COCTOSAHHH pasHosecusa
KCHHE MJIH HaxXOJUTCS B COCTOSTHUU
KOTOpOro o6ecneyeno COCTOsIHHE paB-

, ACHCTBYIOIMX Ha BePTOJET, HA3BIBAIOT G 43 H-

€CTH
T57KECTH MOXKeT GHITh BBI3BAHO JHIIb BHELIHHMH CHJIAMH. Kpog(ea'rgrgbéxce%?ﬂgf;e( o
usl ten .
OJIOJKEHHS] PH M3MEHEHHH TOJOXKEH 4
R eqCTeRbIN NP MECTO JABHIKEHHA BepTojieTa JIBU
YHHAM MOXKHO PaccMaTpHBaTh B
R ene. oTo HeHTpa T3 ) 6 CcpefoTOUeHa BCS Macca BepToJeTa
eCTH, B KOTOPOM Kak Gbl COCpex P
e OTOpOMY TIpHION! , Bpaliende BepTc/eTa MO AEHCTBHEM
HJIOXKEHB! BCE BHelUHMe cuJbl. Bpauie
’ Kelf'oi(?’p(r)sﬁz"?ugt CHJI MOKHO aHAJM3UPOBATEL OTHOCHTENHHO IEHTPAa TAXKECTH. ,
Mo Jxljllouéooe JIBHIKEHHE BepToJieTa, HMEIOLIEro WecTb CTeneHed ngg&ﬂbiy{algg:g;%ﬁ?{i .
MRy
s N0 TpeM B3aMMHO NEpHEHN >
), & Bpanene  nej OTHOCHTEJIBHO 3ITHX OCei.
oJieTa 3aMEeHUTb BpAIEHUSMU
O il pmereme Koof 7 6MpaioT NMapaJssiesbHO TIaB-
H HanpasJieHHe oced BBIGHD
CBA3AQHHON cUCTeMe KOOpAHHAT ‘ [nan-
EBIM 0CAM WHEpIHH, YTOGH HCKNIOUHTb B YPaBHEHHSX JBHKEHHS LEHTPOOEKHbBIE
Th aHaJH3.
b HHEPUMH BePTOJeTa H YNPOCTH .
MeHTBepmlgngbnaﬂpo% Oy nanpaB/eHa H3 uem‘plz_iI THAXKECTH napcanﬂgibngaggﬁgggsga
Hast OCb J
cu Hecymux BuHTOB. [Ipomonb A
ottt CameTpn BepT THKaJbHOH OCH KOODAMHAT.
eTa W NepNeHIHKYJsipHa Bep r
NA0CKOCTH CHMMETPHH BEPTOJ T o e
cb MapajJjenbda KOHCTPYK :
CJlel0BATENbHO, NPOLOJbHAA O 1 ‘ o oo
¢ 1 (NpOROJbHOM
T CO CTPOMTEAbHOH TOPH3OHTAJb
O N ouis vy 3 TlonepeyHas ocb MeprneHI-
i BKH HeCYIHX BHHTOB. P
a yroJ, paBHBII Yrly YCTAHOBKH -
E;Kﬂpﬁya n};oionbnoﬁ M BEePTHKAJLHOH OCAM KOOPAMHAT, a CJE0BATENbHO, M NAOCK
CTH CHMMETPUH BepTOJeTa.

[TomoXKuTeNpHOE HaNpaBJeHHe OCell CBA3AHHOH CHCTEMBI Koopgilé
paTt nokasaHo Ha puc. 18. 3 pucynka chaexyer, 9To Ha BepTOa
Ka-26 npunATa npaBas CBf3aHHas CHCTEMa KOODAMHAT. -

Ocn ¢rosensika o6pa3yloT € 3eMHOH CHCTEMOH KOOPA t Hyn .
TaHraxa O, poickanus ¢y ¥ Kpena y. Mexay BepTHKaJbHBIM ) oépa-
NOJBLHEIMH OCSIMH CBSI3aHHON CHCTeMBI KOOPJIMHAT H (I)rosen};{;KHHe C];H-
3yeTcsl yrosl yCTAHOBKH HeCYINHX BHHTOB, H IO3TOMY HOJIO e con-
3aHHOH CHCTEMBl OTHOCHTEJbHO 3€MHOH CHCTEMbl KOOpAHHAT OIp
HeHI%onomeane HOTOKA OTHOCHTEJNBHO BEPTOJETA OIPEAEISIOT YIJIOM
aTaku @ U yrJoM CKOJbKEHHS f.

:Sr TJIOBLIE CKOpOCTH Bpameﬂﬂﬂ BepTOJIETa OTHOCHTEJBHO OCEH CBH3aIHHOH CUCTEeMBbl

T 3Y]

YUHBI MOMEHTOB BHEIIHHX CHJL. oM s
KOOp[[HHaT 34aBUCSIT OT BEJAHYH 1 M €HTHI, B ama_mum[‘e
T T YHOM OCH, HA3BIBAIOT NPONOJBHBIMH WX MOMeEHTaMH#
BEpPTOge OTHOCHUTEJIBHO MOollepe s ;
T AT Oro MOMEHTa BepTOJIeT CTPEMHUT! y
AHraxa. HOI[ JeHCTBHEM HpOIlOJIbH Csl U3MEHHTH 0J1
HBIE MOM bl, YBEJUUYHBAIOIIH y

aHraxa H yrabl aTakKHu. HpOﬂOJ'[b €HT € e TOJ TaHrazxKa IH

y 18] y HTOB, Ha3bIBAK Kaﬁpﬂpylo HMH, 1D
TJbI aTakKd 03e/i92Ka H HeCylUIHUX BH y T Jitl npoAOJAbHD e‘
MOMEHTH yMeHblﬂaIOHlHe yIJibl aTAaKH M TaHraxa — INUKHDYIOLIHMH, MoMeHTH Bpa

R y

+ (My, Wy, ‘Pl/’)

_ JlunuR 20pUseHTL
- -

Puc. 18. Cucrema oce#t
U TIpaBHJIO 3HAKOB COOCHHIX
BEepPTOJIETOB
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ﬂ) D—) ] LIAI0WHEe BEPTOJET OTHOCUTE/BLHO BepTHKaJ'IbHOf:I OCH, Ha-
/5. v.4 3HIBAIOT NYTEBLIMK MOMCHTAMY WK MOMEHTaAMU PpbiCKa-
[Px,X8) Py, Xy ) M

? HUS. OMEHTLI, Bpalllolke BEPTOJEeT OTHOCHTEABHO apo-

{n IOJbHOH OCH, Ha3blBAalOT NOIEPEYHLIMH HJIH MOMEHTaMH

(\\ m m KpeHa.
B

B cOOTBETCTBHH € MOJIOKHTENBHBIM HANPAB-
JIEHHEM MOMEHTOB OINpelAeJeHO ¥ MOJOXKHTE/b-
HOe HampapJieHHEe YIJIOBBIX CKOpPOCTeH Bpalie-
HHA H XapakTepHBIX yrioB. [TosoxurennHoe
HanpasJ/ieHue nepeMelleHHH pbLIYaroB yupasJe-
HHSI 10Ka3aHO CTPeJKaMH Ha puc. 19..

4 Hasa ynpoulenus aHanusa 6ajaHCHPOBKY BepTodeTa
YCJIOBHO PaccMaTpHBAIOT Kax NPOAOJBHYIO, MONMEpeuHyio

+(Py Xu) H MYTEeBYIO (B COOTBETCTBHHM C CCSMH Bpaulenus). AHa-

HyAH * JIOTHYHBIM XKe 06pa3oM pacCMaTpPHBAIOT H PABHOBECHE.

Ho B meficTBHTeABHOCTH BCe BHIbLI PABHOBECHS H 6ajaH-

CHPOBKH BEpTOJieTa B3aHMOCBsS3aHbl. M JjHImbL oTHOCH-
TeJbHAs Aas’pOJUHAMHUUYECKAs] CHMMETPHYHOCTH COOCHOM
cXeMHl B mnoJete 6e3 CKOJbXKEHHs N03BoJsieT Ge3 00Jb-
IIHX TIOTPEUIHOCTEH BBEIINHTb TPONOJBHLIE CHJILL ¥ MO-

Puc. 19. TMojguxkuTenbHbIE
MEHTH H PacCMAaTPHBaTh UX OTAEJBHO,

HalpaBjJeHus  INepeMele-
HHA KOMAaHHBIX pHIYATOB
YIIPaBJEHHUS:

Q-—B NPOLONBHOM Ha-
npaBjeHHd; 6 — B mome-
pEeYHOM HAampaBJeHHH (BHI
0 MNOJETY); & — Ienanu

MeXNy nyTesbIMH M INONEPEYHBIMH CHJIAMH H MO-
MeHTaMH B3auMOCBA3b OoJjiee TecHAas: KPEeH BBI3LIBAET
CKOJIbYXK€HHE, a CKOJIbXXEeHHe — KPeH, II03TOMY TNyTeBhbie i
[ONEpeYHBle CHJILI MW MOMEHTH OOBIYHO aHAJH3HDPYIOT
BMeCTe.

JelcTBYIOIHE HA BEPTOJET B HOJETE CHILL U MO-
MEHTB H3MEHSIOTCHA IIOJ JEeHCTBHEM pas3JduHbIX (PAKTO-
poB, # uTOGH CGecreduTh H/IH H3MEHATb 0aJaHCHPOBKY MM PABHOBECHE BEpTOJICTA, 4
C/IellOBaTeJbHO, PEXXHM II0JIETa, MHJOT [OJMKEH HMETh BO3MOXKHOCTh YHPABAATDL Be.Ti-
YHHON HEKOTOPHIX CHJ H MOMEHTOB.

Ha Beprosere Ka-26 (cxeMa «JjeTaromee IaccH») ylauHoe coue-
TaHHe HeCyLlHX BHHTOB ¢ ABYX0aJO4HOH KOHCTPYKLHel (rozessxa
TI03BOJIMJIO Pa3MeCTHTL CheMHOe 000pyNOBaHHEe B 30HE II€HTpa TaXe-
CTH BepTOJeTa M MNPAKTHUECKH HCKJIOUHTb CIeLHaJbHYlo GajaHCu-
POBKY TO BapHaHraM npumenenus. [TosToMy Bo BCeX BapHAaHTax MNpH-
MEeHEeHHsI OCHOBHEIM CIIOCOGOM 0asaHCHPOBKH H DaBHOBECHS BEPTOJE-
Ta SIBASETCS H3MeHeHHe YIPaB/IsIOWUX CHJA H MOMEHTOB HeCyIIHX
BUHTOB.

§ 2. IPMHL U YAPABJEHHS COOCHbBIM BEPTOJIETOM

[lepemelicHne BepTO/IETa BJOJL BEPTHKAJIBHOH OCH OCYLIECTBJIAET-
CsI OJIHOBPEMEHHbIM H3MEHCHHEM BEeJHYHHBl a3POJMHAMHYECKHX CHJI
Hecylux BHHTOB. Tak, npu HaGope BHICOTHl BeJIHUHHA aIPOAMHAMMYE-
CKHX CHJI yBEJIHUHBAETCS, a IPH CHHXEHHH yMEHbIIAeTCs.

ITpoxosibHO-NIONepeuHoe yNpaBJieHne, T. €. H3MeHeHHe YIJIOB TaH-
raxa U KpeHa W [epeMelleHHe BepToJieTa BJOJb NPOLOJLHOH H MOIie-
peuHoil ocell, JOCTUraeTCs OJHOBPEMEHHBIM H3MeHeHHeM HanpaBJjeHus
ZIeficTBUS a3pOJAMHAMHUECKHX CHJI HeCylIuX BHHTOB. M ecau cymmap-
Hasg aspojUHaMuyecKast CHJIa HampaBJeHa 10 MNPOJOJLHOH OCH, TO
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BepTosier OyneT CTPEMHTbCH IiepeMe-
IHATHCA B YKA3aHHOM HANPABJICHUU TOT
neHCTBHEM COCTAaBJASIONIEd a’poJHHaAMU-
yeCcKO# CHJBL Ha 3Ty OCb. A NOA HEeHCTBH-
eM AOHOJHHTEJLHOTC MOMEHTa OTHOCH-
TeJBHO UeHTpA THAMXeCTH Beproser OYAeT
H3MEHATh YroJ TaHraxka. AHAJOTHYHBIM
0o6pasoM BepTOJeT HepeMmellaercs BOOK,
H H3MeHsIETCS YIoJl KpeHa, eclu cyMMap-
HYIO a3POAMHAMHYECKYIO CHAY BUHTOB Ha-
NpaBUTb BLOJbL NOIEPEUHOH OCH.
[lyreBoe ympaBjieHHe Ha COOCHBIX
BepToJieTaxX ocyllecrBiasiercst Auddepen-
LHAJbHBIM H3MEHEHHEM PEAaKTHBHBIX MO-
MEHTOB HECYIUX BHHTOB. L/ yBeJHUYe- mpaulaomeecs Koanuo; & --o0Ch oce-
HHst SQPEKTHBHOCTH MYTEBOTO YIIPABIE-  Lomasn worbaimms  nonacen: mon o
HUsi, OCOOEHHO Ha peXHMe camMoBpalle- CYTCTBUM onepexenus; §-—Tara yi-

papieHuss yriaMH YCTARHOBKH JIONACTH
HHS HeCYUIHX BHHTOB, MNOHOJHUTEJJIbLHbIC ¢ omepeKeHWeM B CHCTeMe yIpaBmue-

NyTeBble MOMEHTH CO3NAIOTCH DPYJAAMH  ani 5 aord Tonepetore yIpanne.
HanpasJeHus. Tak, A9 U3MEHeHUs Kyp- AH7

ca peakTHBHBIH MOMEHT OJHOIO W3 BHH-

TOB YBEJHYMBAETCH, a4 APYroro YMeHbINAETCs, W OXHOBPEMEHHO OT-
KJIOHSIIOTCSL PYJIX HANPaBJEHHS B CTOPOHY BpallleHHs BHHTA C MEHBIIHM
pPEaKTHUBHEIM MOMEHTOM,

Y 60abIIMHCTBA COBPEMEHHBIX BepPTOJETOB H3MeHeHHe BeJHUHHB!
U HanpabJeHHs] a9POJMHAMHYECKHX CHJ BHHTOB JOCTHTaeTcst C IO-
MOLIbI0 aBTOMaTa Hepekoca. Ha COOCHBIX BepTosieTaX aBTOMAaTOB
mepekoca JBa.

Ha Bepronere Ka-26 ycTaHOBJAEHB aBTOMATHI IIEpeKOCa KOJIbIEBOIQ
tuna (puc. 20). VX KOHCTPYKIHSI IO3BOJISIET M3MeHATb HampaBjeHye
CyMMapHOH a3pOAMHAMHUUYECKO!l CHJbLI BUHTOB HPH LUKJAHYECKOM H3Me-
HEHHU YTJIOB YCTAaHOBKH JIONACTEH.

OnHoll M3 OCHOBHBIX YacTell KOJIbIIEBOrO aBTOMAaTa Iepekoca siB-
JsieTCsl HeBpalllalollleecsi KOJIbLIO, HMelOllee KapAaHHYIO IIOABECKY.
Hespamgaoiieecst Ko/ibilo ¢ TOMOL{bIO NOAMUITHAKA COEIMHEHO C Bpa-
WAIUMCs  KOJbIIOM, BpalleHHe KOTOPOMY IlepelaeTcs OT BaJa
peaykropa. Bpamlalollleecss KOMbLIo COEAMHEHO uepe3 LIAPOBBHIE ONOPHI
C TAraMH, yipapJsOUAMH yIVIaMH YCTAHOBKH Jomnacred. Eciu HeBpa-
lalieecs KOAbLO aBTOMATa Nepexoca OTKAOHWUTh ¢ MOMOIbIO KOHey-
HBIX TAr Lellefl ynpaB/leHdss B KaKylO-aHOO CTOPOHY, TO B 3Ty XKe CTO-
POHY OTKJOHHTCSl H Bpalllalolleecss KOJbIO. DTO NPUBEIET K H3MeHe-
HHUI0 YrJIOB YCTAHOBKH H yIJIOB B3Maxa Jonacreifi. Hanpumep, B Touke,
rjle Koabllo 6yaer Gogblle BCETO ONYLIEHO, YT/l YCTAHOBKH JIONACTER
OynyT MHHHMaJbHbLI, a JIONACTb MOJYYHT HMMIYJbLC Ha B3MaxX BHHS3.
HononnuTenbHble MaXOBBle JBHXKeHHS JIONACTEH H3MeHST HalpaBbie-
HHE a3pOJAMHAMHUUYECKOH CHJIbl BUHTA.

Ha coocubix Beproserax aBTOMATHI IlepeKOCa BHHTOB paboTaioT
TaK, 4TO &3pOAHHAMHUYECKHE CHJBI BHHTOB OTKJOHSIOTCS B OJHOM Ha-
OpapJseHud. Ecau yraibl yCTaHOBKH BCeX JIONACTEH KAaXKAOr0 H3 BHH-

23938 , ; 33

Puc. 20. ApTomar nepexoca:
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TOB OJHOBPEMEHHO YBeAHMYHTb, INCPEMECTHB HEBpallalomnieecs KOJibHO
BJOJIb BaJjla BHHTA BBEPX, TO A3pOAHHAMHUECKasi CHJ4 BHHTOB YyBeEJ o]
UHUTCA. HpH nepeMellieHHH KoJiel BHH3 YTJIbl YCTaHOBKH BCEX JOIIACTeN;
BHHTA H aspoJuHaMiyecKas CHJIa YMeHbIIaTCH. HpH 3TOM OJHOBp

THBHBIX MOMEHTOB BHHTOB, & YyMeHbllleHHe YIJOB YCTAaHOBKH K HX
yMeHbieHHi0. Ho Tak Kak y COOCHBIX BepTOJETOB BHHTHI BPAIAlOTCsH
B PasHBIX HAampaBJeHHsiX, TO NPH ONHOBPEMEHHOM YBEJHUYEHHH VIVIOB
YCTAHOBKH BEPXHEro M HMIKHEro BHHTOB Ha OAHY H Ty K€ BeJHUHHY
OJTHHAKOBO YBEJHUYATCS M PeaKTHBHBHIE MOMeHTH. A nosToMy HepeMe-
IIeHHe TO BEPTHKAJH He JO/XHO CONPOBOXAATHCS Pa3BOPOTOM Bep-
tToslieTa. ECIH e y OJHOTO BHHTA YIVII YCTAHOBKH YBEJHUHTb, a
y IPYroro yMeHbLINTb Ha 3Ty Ke BEAWUHHY, TO CyMMapHasi a3pojHHa-
MHYECKasl CHJIa TIOUTH He H3MeHHTcs. Ho y BHHTA ¢ MeHbIIHMMH yrIJa-
MH YCTAHOBKH PEeaKTHBHBIH MOMeHT OYyleT MeHbIIe W BEpPTOJIET CTaHeT
pa3BopaunBaThCAd B CTOPOHY ero BpamlenHs. HMamenenue obiero u
nuddepeHIHANBLHOTO HIara Ha COOCHBIX BepTOJIeTax AOCTHraeTrcs clie-
LHAJBLHBIM MEXaHM3MOM.

Cxema ynpassenuss BeptoseToM Ka-26 npu HCIOJb30BaHHH aBTO-
MaTOB Ilepekoca M MexaHM3Ma of0ilero H aud@epeHIHaJbHOIO Iuara
nokasaHa Ha puc. 21. [nsi OTKJIOHeHHST CyMMapHOH aspoRHHAMHUe-
CKONl CHJBl BHHTOB H PYYKH YIpaBJeHHS (IHKJIHYECKOTO Iuara) B
OJlHOM HaNpaBJeHHH HeOoOXOAMMO B HPOJOJLHO-NONEPEYHOM YHpaBJe-
HHM TIpeIyCMOTpPeTh TaK Ha3biBaeMoe onepexeHne. BBenenue onepe-
JKeHNs! YIPaBJeHHS CBI3aHO C TeM, UTO JIONACTH C IIAPHHPHBIM Kpel-

Puc. 21. IIpuHUBD yNpaBieHys COOCHBIMH BEPTOJIETAMH
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JeHnHeM o0aNaoT 3anasAbIBAHMEM B peaKUHH 114 JCHCTBHe BHEIIHErd
HMITYJIbCA. ,

Uro0bl MONYYHTL [BHXKEHHE BEPTONETa B CTOPOHY OTKJIOHEHHS
PYUKH YNIDABJIEHHUS, JIONACTH JOJKHBI TOJYYATE BOIMYIIAIOIIHE HM-
nyJsibC paHbllle 110 a3UMYTy HA BeNHUHHY 3aNas3fbIBAHHA BO BaMaxe.

KOHCTPYKTHBHO OlNlepeKeHHe B NpPOJOJNLHO-TIONEPEUHOM yIIpaBJle-
HHH MOXKHO BBINOJHHTb Pa3NHYHBIMH crnocoGaMu. IIpHueM Ha COOCHBIX
BepTo/IeTaX COMMIKEHHe JonacTell TOKHO GBITh HAHMEHBIIHM, TIO5TO-
My KOJblla aBTOMATOB IHepekoca (TapeskH) [OJNKHB OTKJIOHATHCS
napaanenbio. Ha Beprosere Ka-26 310 nocruraercs KpeIlJieHeM
TAr 6 H 7 Ha IPOJOJBHON H NMONMEPEYHOH OCcsHX (CM. puc. 20) u cmeme-
HHEM BIIEPEN MO BPAUIEHHIO TAT 5 YIpPaBJIEHHS YIJIAMH YCTAHOBKH
Jonacteff. YuntwiBas, uto ¢;=36° aas Beprosera Ka-26 omepekeHue
ynpasJeHHsl 0 a3UMYTy cocTasJsieT 54° (364 54).

§ 3. LEHTPOBKA BEPTOJIETA

—

IMonoxenue nentpa TAKECTH, onpefensoliee IBUKEHHe BEPTOJIETA M HAYAJIO KOOp-
JHHAT 34210T UEHTPOBKOH. OTHOCHTENLHO TJIABHBIX OCH BpalleHHs PasJHyanT npo-
ROJIbHYI0, BEDTHKANBLHYIO H MOMEPEUHYIO IEeHTPOBKY.

Hox npogonenoit u nonepeunoit meHTpoBKamMHu BEPTOJIETA TOHHMAIOT PACCTOSHHE
OT UEHTPA TAKECTH IO OCH BPAIMIEHHS HECYINEro BHHTA, M NOJ BEPTHKAIBHOMN LEeHTPOB-

KOlf — PaCCTOSIHHE OT LIEHTPA THIKECTH A0 HEKOTOPOH M0 i
CKOCTH, NepIeH
OCH BpaHICHHUS. P  TepTeHATRy Ao

Ha coocubix Beproserax 3a XapaKTePHYI0 IJIOCKOCTb NPHHSTA
KOHCTPYKTHBHASL NJIOCKOCTh BpAIUEHUS HIXKHErO BHHTA. HaMepsior
UCHTPOBKY OOBLIYHO B MHJJIMMETPax HJH Merpax. LlentpoBounas cxema
BepTonera Ka-26 uzo6Gpaxkena na puc. 22.

.Y COBpEMEHHBIX COOCHHIX BEPTOJIETOB pasHoC TPpy30B [0 BEPTHKAJb-
YOM OCH He3HAuUHTeJIeH, H MO3TOMY BEePTHKAJbHYIO LeHTPOBKY B 3KCII-
JlyaTaunn oGbIYHO He peryiamentupyior. Tak, Ha Beprogere Ka-26 Ges
TPY30B Ha BHeNIHeH NoJBECKe BepPTHKAJbHAS LEHTPOBKA H3MEHSETCS
B Hanasone mpuMepHo 960—1000 mm ¥ CyILeCTBEHHOrO BJIHSHHS Ha

AMHAMUKy mosieta He okasbiBaer. IlomepeuHast e HEHTPOBKA OGBIUIHO
G1u3ka K HyJI0.

peﬁiﬁ[&;m;moee SHAUCHHE B JETHOH SKCIyaTAIWH HMEET NpOXOJbHAS LEHTPOBKA.
yHPaBJIEHH;H}; ;IbHOH UEHTPOBKH yCTAHABJIHBAIOT H3 YC/JIOBHA JIOCTATOYHBIX 3aMACOB
ol Hermman s ;gnnyaragnoaﬂblx pexumax. OnpenesnsioTcs npefens SKCIYaTaLHOH-
Tom Hpmer K MHYMHON GanaHCHPOBOYHOrO yvia. BanaHcHpOBOUHH M yr-
e crgg 0T yroun,ﬁaxmoqeﬁﬂbm MEXKAY OChIO HECYIUMX BUHTOB H PABHOAEHCTBYIO-
Xapamepncmxa;;em peiebHast BeJHYHHA GaJaHCHPOBOYHOTO yria & onpeiessieTcs
Sotbie npm 06b[qHYHpaBJIEHHH H IPOYHOCTH. UeM Gosnbliie GamaHCHPOBOUHBIE YIO, Tem
BemiHAy oao BIX CHCTEMaX ynpaBJ/eHHs AHHaMHueckne Harpysku. Kpome Toro, Ha
PHCTHKH. ppn o HPOBOYHOTO yI/ia OKA3hIBAIOT BJHSHHE asPOAMHAMHUECKHE XaDaKTe-
MaKcuMéanme ga ABMIKEHHS JIOMAcTelt H KOHCTPYKTHBHBIE apaMeTphl. CXeMaTHUeCKH
pHc. 23, Kap BHuHaJIchupoaqume YrJBL B MPOJOJILHOM HAanpaBJeHHH TNOKa3aHbl Ha
Renenmon ﬂHanasg H3 Encynxa, UEHTp T5KECTH BEPTO/IETA AOJIKEH HAXOLHThCS B OTpe-
TeabuyIo peninad He. BCaH Xe HeHTP TAKECTH NepPeMEeCTHTCS OT OCH BHHTOB Ha 3HAUuH-
HERO3 MO qu-y],wé{anpuMep B TOUKY 5 HIH 8, TO cOaNaHCHPOBaTh BEpTOJET Gyer
VCloBui Sana Hbille BEPTHUKAJbHAS UEHTPOBKA, TeM MeHblIe HONMYCKAEMOe M3

o HCHDOBKH CMellleH’e IeRTPa TAKECTH OT OCH B ALLEHHS,
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Ho, Kak oTMeuaJochb, BEPTH.
KaJpHafl LEHTPOBKA JJA BepTOJe-
ta Ka-26 B 3KkcmjyaTalHu He pac-
CUMTBIBAETCH, TIO3TOMY . Tpelebi
NPOROAHLHON LEHTPOBKH YCTAHABIH-
BAlOT ¢ OMNpeJejJeHHbM 3amacom
BLOJb CTPOUTENbHOH TIOPH30HTANH
brosens®a, KoTopasi paclooKena
OT TOUYKH TMepecedeHHs KOHCTPYK-
TMBHO IIJIOCKOCTH U OCH BpallleHus

§ 4. PACYHET KOMMEPYECKOW HATPY3KH
H ILEHTPOBKH BEPTOJIETA

IToso:KeHHe IeHTpa TAKECTH BepToJiera 3aBHCHT OT Beca W LEHT-
oBKH NYCTOTO BEPTOJeTa, a TaxiKe BeCa M pa3Mellenus Harpysku.

KomMepueckass Harpyska — 3T0 Harpyska, Koropas ONJaunBaercs
no cooTBeTcTByloluM Tapudam. Ona moxer Bx/wuath B ceGs BeC
nacca’kHpoB, 6araxa, MouTel, XAMHKAaTOB U NPOUHX rpy30B. Beanunna
KOMMEepUECKOH Harpysky 3aBHCHT OT MAaKCHMAaJbHO AOINYCTHMOrQ I0-'
JeTHOTO Beca, BECOB IIyCTOrO BepPTOJIeTa, TOIVIMBA, CaIy:KeGHOH Harpya-

Puc. 22. Llewrposounast cxema sepro- HHAKHEro  BHHTA Ha ~PaCCTOANHI KH H JOMOJHATENBHOTO CHEMHOr0 060DYAOBAHHS, yCTaHABJAMBAEMOTO
reta: 1708 mm. Ha coocHbIX BepTo/ieTax na seproJete. IloacunroiBaeTca koMMepueckasi Harpyska Ho opmyJie
' noNnycKaeTcs IOJIOXKeHHe LeHTpa

G}c - Gnon - GT - Gcn - Gnon - GnyCT-

BaJsleTHBIA HJAH TIOCaflouHBIN Bec Beprosieta (pon ONperesisieTcs

[ — KOHCTPYKTHBHA® OCh BPalleHHs BHHTOB, p1osganTy TOJLKO BIEpeNl OCH Hecy-
2 — KOHCTPYKTHBHASI ~ HJOCKOCTb  BpalleHHS X BUHTOB.

HHKHErO BHHTA, J — KOHCTPYKTHBHAs NJOC- HaH6OJIbIHy}O BeJII’IqI/IHy Jlonyc,

KOCTb BpAallleHHs] BEDXHEro BHHTA; 4 -— CTPO-

UTEeJIbHAA TODH3OHTAIb driozensika

Puc. 23.
BEPTOJACTA:

Ba.rIchuposqume YrJibi

1 — MakcHMaJbHO BO3MOXKHOE OTKJIOHEHHE
pPaBHOAEHCTRYOILEH CHJBI HeCyLIHX BHHTOB
Ha3ajx; 2 — KOHCTPYKTHBHASA OCh BpallleHHsd
HecyLUIHX BHHTOB; 3 -— MaKCHMaJlbHO BO3-
MOXHOE OTKJOH¢HHEe paBHOAeHCTBYWOLLe
cujbl BHHTOB Brepein; 4 — cTpoHTeabHas
TOPH30HTANb Glo3ensxka; 5§ -— HeHTpPOBKa
Goablile NpPeAeabHO 3aaHel; 6 — npenesb-
HO 3aJHAs LEeHTPOBKa; 7 — NpexeNbHO
nepeaHsas

LeHTPOBKA; 8 — IeHTpOBK2

Gonblue NperenbHO IepenHeii

K4eMOro B 3KCIJIyaTaluH yLaJdeHuns
[eHTpa THAKECTH OT OCH HeCymnx
BHHTOR BJAOJL NPOLOJALHON OCH Ha-
3pIBAIOT  TIpefeJbHOH  IepejHei
ueHTpoBKOH. Haumenpmee nomyc-
KaeMoe YyJaJjeHue NeHTpa TAKeCTH
OT ocu HeCyIIHX BHHTOB BIOJb IIPO-
JOJLbHOH OCH HA3BIBAIOT HPeeNbHOI
3ajgnel ieHTposkoil. Jas Beprose-
ta Ka-26 BO Bcex BapuaHTax INpH-
MEHeHHst IpeleJbHO nepelHsis HeHT-
poska — 250 mm, a npefeJbHO 33/~
usisg — 93 mu. Haubonbiiee ponyc-
KaeMoe B 3KCIWIyaTalUuH YhajeHie
LLeHTpa THAXKECTH OT OCH HeCyHIHuX
BHHTOB BJOJb IIOHEpPeYHOH OCH Ha-

'3LIBAIOT Hpe/ieNbHO# JeBOH u Ipe-

AeNbHOU TIPaBOM WEHTPOBKOH.

Hna sepronera Ka-26 Bo Bcex
BapUaHTAX MPUMEHEHHS NPefesbHO
npasasi HeHTpoBKa — 100 mm, a npe-
JeJbHO JeBasl LeHTpoBKa — 145 mi.

st HCKAIOUeHHS B MOJeTe
omacHHIX LEHTPOBOK HX NpeABaph-
TeAbHO PacCUUTHIBAIOT.

IIpu pacuere caepyer CTpeMUThH:
¢Sl HCKJAIOUUTL U HNpejedbHble LEHT
POBKH.

HCXOJs1 U3 KOHKPETHHIX YCJOBHH M ofecleueHns: 6e30MaCHOCTH IIOJIETA.
MakcuMaabHO JONYCTHMBIA TOJIETHBIA BeC MAAS BCeX BapHAHTOB IO
ycaoBusiM  npounoctd — 3250 kI, a MHUHHMaJbHO JAOMYCTHMBIH IO
yeaoBusiM GesonacHocTH — 2150 xI. B KOHKpeTHHIX YCJAOBHAX MaKCH-
MaJbHO JNONYCTHMBIA BeC H3 YCJOBHH 0€30IacHOCTH NOJIETOB PacCy-
TB{BAETCS M0 ClelHaJbHbIM HOMOrpaMMmaM u rpadukam (e, ra. 1V
u VII).

Bec Tonausa (G, ckaajgblBaeTcsi H3 pPacxoJ0B TOMJAHBA Ha BCEX
ydyacTkax noJsieta, a3pOHABHTAlMOHHOTO 3aliaca W TOMJIHBA, pacXolye-
MOTO OpH mporpeBe H onpoboBanuum ABuratesied. [losinas eMROCTBb
ocHOBHBIX 6akoB — 630+ 15 4. [Tpu yaenvHoMm Bece Tomausa 0,75 /2
1 €MKOCTH TONJIMBHOH cucTeMbl 620 4 B HepenHux Gakax IIOMeH[aercs
240 kI', a B 3amneM Gake — 225 xI". JIBa [OMOJHHTEJNbHBIX HOABEC-
HBIX TOIJIMBHBIX 6aka HMeloT o0myw emkocts 320+4 2. Takum obpa-
30M, MaKCHMaJIbHbI# Bec 3anpasJ/sgeMoro Tomsaupa npuamepuo 700 xI.

Cayxebnasi narpyska Gep BK/IIouaer Bec nunora (Bcpenuem 80 «1)
H €ro crenuagbHoro cHapsxenusi (no 3 k') u Bec macaa. B cayxe0-
HOe cHapsizKeHue MOKeT OBbITh BKJIIOUEH CHOHPT A npOTHBoo6n€neHH-
TEIbHOH CHCTeMBI CTeKos KaGuHbI BecoM 4 x[. 3anpaBKa Macjom Ofl-
Pelesisiercsi B KOHKDETHOM TIIoJIeTe €ero INpPOJOoJIKHTeabHOCThbIo. Hop-
MaJjbHasi sanpaBka macsaoMm — 45 xI', NoJgHasg eMKOCTh MacJoGakoB —
38 +1 4.

i Hononuurensnoe cnapsixenne Gop yCTaHaBJHBaercs no TpeboBa-
HHIO 3akagunka. Bo Bcex BapuaHTax OHO BKJIOYAET: CBA3HYIO KOPOT-
Fﬁ%’f?g}g}o panuocranunio P-842 ¢ aHTeHHOH, XypCOBYIO CHCTEMY
TeHEI, C BBIKJIOYaTeJeM KOpPpeKLHH, panHOBEICOTOMED PB-3 ¢ an-
110950 4. BpBaaIIHOKOMHaC APK-Qu C aHTeHHOI, npeo6pasoBareb
Tpetnn aéOHerHaH“TaX ¢ noiaBecHol KaGHHON TaKkKe yCTaHABIMBAETCS
Hoasms -7 T(}KI/IH anmapar, T03TOMY BeC AOMOJHHTENABHOrO 060pYy-
Hollpa3lleﬂeHH"K , @ B OCTaJbHHX BapuHaHTax — 68 x/I. Ilo 3asBkam
YUpaBmeens BH 6HOCTaBJIHeTCH ROTOJIHUTRIbHOE CHICHbE H  BTOpOE
Tews, HpOTHB(I){aéHHe nuiaora, 6eHzooborpeBaTeln ¢ cuctemoit ynpas-
Raraon o Heg JeleHuTeNbHass CHCTEMAa JIONAacTefl €O CHUPTOM H
) ylurTeab, HojJBecHble O6akH, (GHJILTP-CENaparop.
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Bec nycroro Beprosieta Guyer C HECBHEMHBHIM CTaHAApPTHEM 060Dy
NOBaHHEM B 3aBHCHMOCTH OT BapHaHTa IpPHMEHEHHsS H Beca CTaHAapT
HOro 06OpPYAOBAHHS NPUBEIEH HHXKeE:

Bec MycTOro BEpTOJETa-BOCKTENA C HECHEMHEIM CTaHA2PTHEIM
ofopynoBaHHeM BO BceX BapmaHtax, K .. . . .. ... 1965
Bec mycToro 060pyaoBaKHOro Bepronera, Kl
rpy30-NacCaXKUPCKUH BapHaHT . . . . . . . 2127
BapHAHT C PY30BOH MAATHOPMOK . . . .« v o o « & « « . 2085 N
CeJbCKOXO3SMCTBEHHBIH BAPHAHT . . . .. . 2238 i
CAHHTAPHBIH BAPHAHT . . . . + « « + & « « + o o o+ « 2145
»  PeoJOrOPasBEAOUHBIE BAPRAHT . . . . » - « « - . - . . . 2536
BapuaHT «KpaH» . . .. . . . . . . ..o e 2070
KOPABEJbHBIN BAPHAHT . . . . o « =« = o o o v o o o 2360
JeconoKapHLlll BapHaHT Ge3 BBUIHBHOFO YCTPOHCTBA . . . 2188
JIECOTIOMK APHLI BAPHAHT ¢ BLUIMBHBIM YCTPOHCTBOM . . . . 2208

Jlonyck Ha BeC IyCTOro BepTOJeTa BO BCEX BapHAHTaX INpHMeHe
uusi 1%.

Beptoser Ka-26 B TpaHCIOPTHBHIX BapHaHTaX JMOJIKeH NEepPEeBO3HTI
¢ KpeiicepcKOii CKOPOCThI0 Ha paccrosinne 400 xu KOMMEpPUEeCKHH TPV
Becom 510 xI°, nin 6 maccaxupos (pacdetHniit Bec mo 75 «[') ¢ Gara
skom o 10 k" Ha uesioBeka. Ilpu 3TOM 3ampaBKa TOIIHBOM HPHMEpPH!
350 xI'. Hopmaabublit BaneTnblii Bec — 3085 kI, HOPMaJbHBIH HOJNET
ublit Bec — 2870 kI (HO yKasaHHBIE BeJHYHHBI MOTYT HM3MEHATHCH !
3aBHCHMOCTH OT KOMIJIEKTAllMH JOMOJHHTEJBHOTO OBODPYNOBAHHS |
IpeXbsABJEHHBIX BepTOJeTy TpeGopanuii). [list BEPTOJETOB CeJIbCKO
XO3SICTBEHHBIX BapHAHTOB pacueTHasd 3alnpaBKa sIOXMMHKaTaMH -—
600 xI', TonnuBoM — 100 xI'; HopMasbHBEI B3/eTHEE Bec — 2990 Ki
1 moJieTHBI — 2940 k1.

Jlns obJerueHHss pacuera KOMMepuecKo#d Harpysku I[OCTpPOeHa 32
BHCHMOCTb Beca KOMMep4eCKO# Harpysku OT 3afaca TONJHBAa B TPaHC
NOPTHOM BapHaHTe C acCaxKUPCKOi KaGuHOU (puc. 24).

MakcuMaJbHBIH Bec KOMMepueCcKOH Harpy3kH BO BCeX BapHaHTa
npuMeHenuss — 900 «I', uan 7 maccaxupos (B BapHaHTE C MOJBECHO)
NacCaXXHPCKOH KaGUHOM), MaKCHMaJbHas yleJbHas Harpyska Ha Mol
nojBecHol KaGuHB HaH IaaTGopMel — 400 k[/m?, MakcHMaJbHBH BE
Garaxa HaH rpysa B Garaxumke — 75 xI', Bec BOAB B Gake Jiecomq
xapHoro Bapuanta — 420 xI'. J{isi BepTOJNETOB CeJbCKOXO3SUCTBEH
HBIX BapPHAHTOB CJeIyeT ydYeCTb, YTO eMKOCTb OyHKepa Il XHMHKZ
toB — 800 4.

G,xl - - Puc. 24. 3aBHCHMOCTb MAKCHMAJBH(
1600k~ ro Beca KOMMEepPYECKOH Harpysm
0 .

! TPAHCIIOPTHOTO BEpTOJETa OT 3al

\ ca rtomausa  (Gryer=2055
/ '\(2 Gaon=52 «I"; Gen=125 kl): _
500 \ 1 — HOpMaJbHBiH B3TETHBIH Bec; 2 — M

] ~] CUMaJbHBIR B3JIETHBIH Bec, 3 — ¢ NMOAM

N T~ HbIMH GakaMmu
379~
T~
0 200 400 600 G,,I(f
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LleHTp Ts2KeCTH MyCTOTO BePTOJIETA PACIOJOKEH BIepefH OCH He-
cyIIlHX BHHTOB: :

TpaHCHOpTHHIA BapuaHT ¢ MONBECHON Kabuuohi . . . . . . 95 mm
» » C rpysoBofi maat@opMor . . . . . . 201 »
Bapuant ompamBaTens . .. . . . . . . .. . ... ... . 130
» ONPBICKHUBATENS . . . « « v v v o v v u v u e o wi . 82
» «Kpam» . ... .. ... Lo o oo 112
leosoropaspenounblil BAPHAHT . . . . . . . . . . . . . . . 78
KopabenbHbifi BapuantT . .. . . . . . . . . . . ... 51
Jleconoxapuuit BapHaHT Ge3 BEUIMBHOTO yCTpoficTBa . . . . 107
JleconoXapHbifi BapHAHT ¢ BHIIABHEIM YCTPOHCTBOM B NOXOA-
HOM HOJOMEHHH . . . . . . . . « o v v 0w v o v w v . . 102

Honyck Ha IleHTPOBKY TYCTHIX BEPTOJETOB =3 M. BHNycK BHIIHB-
HOTO YCTPOHCTBA B pafouee NOJIOJKEHHE CMeIaeT LEHTPOBKY BNiepes
na 2 mM, a BBHIYCK TOHMOJBI TIeOJOrOPa3BEJOYHOTO BAPHAHTA — HA
17 mm.

LlenTpoBKa mycTOro BepTOJETA ONPEAENseTCs B IPOM3BOLCTBEHHBIX
YCJIOBHSX TyTEM B3BeIIHBAaHHSI Ha CHeUHAJbHBIX Becax. lLlenTpoBka
3arpyeHHOI'0 BEpPTOJIETa MOXKeT OBITb ONpeleseHa MeTOOM MOMEHTOB
(unnekcos). Ilpu 3ToM B pacueTe HCHOJIB3YIOTCS CBONCTBA LeHTpa Ts-
xKecTd (cM. § 1):

X [ —

G’

rne 3G = Gnyc'r + Gk —l— GCJI + G,uor[ —l’ GT;
M= Gnyc'rxuyc'r + Gixx + GenXexn + Gnonxnon + Grxq.

~ Pacuer uentpoBkH BepTOsNeTa BemeTcs ANS CiiyuaeB Bajera, mO-
CaikH, nepepacnpejesieHnsi HarPy3kH B IIOJETE M yCJOBHI, KOFIIa’BOS-
MOXHO NOCTHKeHHe NpeebHEIX NeHTPOBOK. [Jst o6seruenns pacuera
HHXKE IpHUBENEHB KOOPAHHATH LUEHTPOB THAXKECTH H CTATHYECKHe MO-
MEHTBI IPH PA3/IHYHBIX BUAAX HATPY3KU BepTO/IeTA:

Bec, &I MowmenT, kI'x
_Cremnast mogBecHast Kabuma . . . . . . . . . 90 —18,0
I'pysoBas naatdopma . . . e e e 48 48
b

Munor . . . . R 1 128.0

CHapsKeHHe MUNOTA . .. . . . . . . . . . . 3 4.8
accamup ng BTOPO# 4JeH 5KUNaxa B IH- '
JOTCKOR Kabuue . . ., . . . . .. ... .

Macno 8 6ake . .. . . .. .. .. ... . Zg —lzgig

Maccaxupsl (2 wer) ua NEPefAHHX CHIEHbIX '
B MoxBecHOR kabuee . . . . . .. ... . 150 94,5

HNaccaxupu (2 4eJl.) Ha CPEHHHX CHAEHbAX B '
nonBecHOH Kabume . . . . . . . . . .. . 150 24,0

Taccaxupst (2 wel) Ha 3a4HHX CHICHBAX B ’
nonBecHOH Kabuwe . . . . . . . . .. . . 150 —46,5

Barax naccaxKupoB Ha pacctosHun 1260 mu ’
OT mepefHed CTeHKH TOABECHOH KaGHHBI
(Mexny mmanroyramu Ne 7w 9) . . . . . 60 . —15,0
arax B pepxHeM GaraxKHuKe .. . . . . . . — -

Bonmbuoit nwa wocwnxax . . . . . .. .. . . 89 —10,41

> » NepefjHeM CHAeHbe . . . . . . . 80 50,4
» > cpefHeM » ... 80 12,8

39



MenpaGoTHHK Ha 3aJlHEM CHJAEHbE . . . 80 —24.8
[MoaBecunte 6aku . . . . . . . . . . 38 7,6
IMpaBoe Kpecno B KabuHe nuaota . . . . . . 6 9,84
Bropoe ynpasiaenne B xabuHe NHAOTA . 10 22,5
‘[lpuBssubie peMHH (ABa KOMILIEKTa) . . . . 2,4 3,8
DBenszooborpeBatedb . . . . . . - o+ . . . 12 26
Jatuuk autHodmegenenns PHO-3 .. . . . . 2 2,3
CbeMHasl YacTb HPOTHBOOGJEEHHTEMLHON CH-

cTemul Jomacteit (Ge3 cnupra) . .. . . . . 17 —12,0
Cnupt fJs NpPoTHBOOGAeNeHHTENLHOH CHCTEMD

JOMACTEH . . . & o« e v e e e e e 40 50,0
CnupT Aas NPOTHBOOG/EACHUTEIbHON CHCTEMb

CTEKOM . o v v e v e e et e e e e e e 4 3,12
QUABTP-CENAPATOD . . . .+ « « =+ « « « « + -« 22 66,4
KopoTkoBOJNHOBAaS PagHOCTAHUHAS . . . . . . . 22 23,2
Pamwocranuusa «Ilmot» . . . . . . . . . . . 25 62,5
Tperuii abomentckuit ammapar CIIY . . . . . 4 4,8
®appl noacBeTa rpysa ¢ PYYKOH YnpasJeHHs 6 5,4
I pOMKOrOBOpUTENb € YCHJIUTEJNEM H3 KOMII-

aekra I13C . . . .. L. 35 7 —T7
Panuosrbicoromep 10 10,3 5
PamgpokoMnac . .. . . . . .« . . .o oL 18 17,5 :
KypcoBas cucTeMa ¢ BHIKJIOYATeJeM KOpDeK-

8 2 10 10,3
Ilpeo6pasoBatens . .. . . . . . « .« . . . . 9 9,0
OTHETYLIHTEb . . . « « « v « o o v o o o . 7 7,98

[Ipu pacyeTe LEHTPOBKH COCTABJASETCS LEHTPOBOUHAS BEJAOMOCTB,
B rpadsl KOTOpPOH 3aHOCATCS: HaHMeHOBaHHe, BeC, KOOpIAMHATA H CTa-
THYECKHH MOMeHT Harpy3kdu. I[IpocyMMHpOBaB Beca H CTaTHYECKHUE
MOMEHTBl BCEX BHAOB Harpy3KH, HaxXOAST LEHTPOBKY 3arpyxKeHHOTC
Beprosiera. Ecju B pesysbrate pacyera LEHTPOBKA BHIANET 3a ycra-
_ HOBJIeHHBIE IIpeJesibl, T0O Heo0X0JUMO NepepaclpeleJduTh HATPY3KY UM

YCTAHOBHTbL Tpy3-06aJjiact.

AnanuTHuecKoe oOlpejieieHHe UEHTPOBKH TpebyeT OTHOCHTEJbHO
GoJiplinx 3aTpaT BpeMmenu. [lo3ToMy HJs yOpOLUeHHs pacyeTa LEHT-
POBKH TIPHMEHSIIOT IEHTPOBOUHEIE TPaHKH, KOTODble AT HarJisiaHoe
npeIcTaBJeHre O TOM, Kakue (akKTOpbl W KaK BJHAIOT Ha LEHTPOBKY
BepTOJIeTa.

st Beprosiera Ka-26 BcseAcTBHe er0 MHOTOBAPHAHTHOCTH H OTHO-
CHTEJBLHO KOPOTKOTO CPOKA 3KCIAyaTalliH IIeHTPOBOUHBE TrpadHKH;
€O WKAJaMH MOMEHTOB CO3LaHbl TOJbKO [JsI BapHaHTOB C nonBeCHOI‘r’é
kKabuuoil. ['padurn H3MeHeHHsT LIEHTPOBKH CeJIbCKOXO3SHCTBEHHBIX Ba-
PHAHTOB NIPH BHITOPAHHH TOIIHBA B JloJeTe IIOKa3aHbl Ha pHC. 25
26. Ecnmu xkommiekranuss BepToJeTa OTJHYAeTCHd OT yKa3aHHOMH, T
[eHTPOBKa J0JXKHA PACCUHTHIBATLCS METOJOM MOMEHTOB. . :

Kax BugHo us rpacdukos, npu BripaboTke TonjuBa M3 3aaHero 6ak
¥ YacTHYHO W3 TNepeJHHX 0akoB, LEHTP TAXKECTH BepToJeTa TepeMe’
maercs Breped. Bo Bcex BapuHaHTax NpHMeHeHHs HauboJsee nepemns
LeHTPOBKa [OCTHTaercss Npu ocraTke toniusa 170 /[ I1pu nanbuef+
el BLIpaBoTKe TOIJINBA IleHTpP TSKeCTH BepToJieTa BHOBbL NepeMellla-
eTcst GaHyKe K OcH BpallleHusl HeCyL{HX BHHTOB. . :

Taxkoli xapaxkrtep TepeMelleHHs LIEHTPOBKH OIpeienseTcsi paco-,
JOXKeHHeM Ha BepToJieTe TOIIMBHBIX OaKOB M PacXOAoM roployer
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cAMOTEKOM Uepe3 TepejiHHe  Ximp—
gaku. Cosmanuio nepejgHed
[HeHTPOBKU OyaeT crnoco6eTBo-
paTb W BBHITOpaHWe MacJaa, rno-
5TOMY Mepejf I0JEeTOM MHEeHT- 2 =3 4
pOBKA JOJKHA ObITb paccuH-
TaHa He TOJbKO [Jis B3JeTa H -
NOCAJKH, HO ¥ [AJs OCTaTKa 50
ronnusa 170 xI'. Ilpu crau- ot
AapTHOIl KOMIIEKTamHH 0060- ==
PYAOBAHHA BePTOJieTa 3amnachl 507 ; - -
1IeHTPOBKH MOLYT OBITH NpOBe- J 50 700 50 EAl
peHbl 110 LIEHTPOBOYHBIM TIpa- r

Puc. 25.
Qriram. LIGHTPOBKA GIHIKA K 1onera e omsmmmnscscnn ! pyeapaITa Bep-
npeneJbHO IIEpeIHeN B BapH-  partopoM, HO 6e3 JONOJHHTENBHOLO obopyno-
aHTe OIbLLINBATENSA C JBYMs  BaHus:

yjgeHaMHu 3KHH3}K8 H NYyCTBIM é:gng;{o:mgﬂ almnz}ma;v 2.—1133 YJeHa 3KHIIaxKa;
6aKOM XHMHKATOB, TAK KAK xuwuratawn o Ratosi 4--nommas sarpyska
BTOPOH 4WjeH 3KHNa)Ka HJIH
acCaXKMUp Ha CHAEHbH B KabGu-
HE, THJAOTA  JOMOJHHTENbHO
cMelaeT UEeHTPOBKY BIepen

IIpUMepPHO Ha 50 mxm. 180 /’/j

Bec xuMuKaTOoB Hesnauu- -,
TeNbHO H3MEHSET LEHTPOBKY /
BEPTOJETA, TOTOMY HYTO OCh — =
6axa XYMHKATOB paCIOJOXKe- B =2
Ha BOIM3M OCH HeCYLUIHX BHH-

T0B. Ho B Bapuante ¢ onpric-
KHBaTeseM, HMeEIOIUM He- 80
SoJbIlne UeHTPOBKH,  JakKe R 50 100 5o Gpynl

Hesl -
HHe{aZg}zingo’fﬂ}Keg?gegzguaeﬂ Puc. 26. HsMeHe_Hne IeHTPOBKH BapuanTa Bep-
TOJ€eTa ¢ ONpLICKHBaTeJ eM, Ges HarHerarteJsd-

IIpH BbIpaGOTKe XMMHUKATOB B CelapaTopa M JAONOJHHTEIbHOIO o6opyaoBa-

lIoJieTe W MaOM OCTaTkKe Mo-  UH:

?;J CTaTL KpHTHICCKHM. TaK, 57 Mitron tax simaron 4 panena sxnana;

OJieTe C ONHHUM UYJIEHOM  *EMHKaTaMu

SKHIIaXa Npu BhIpaGOTEe TOM-

gHBa A0 a5pOHABUIalHOHHOrO 3anaca (MuHHMYM 36 k) B cTaHjpapr-

ngxyiig?fme OMpEICKMBATeNsT 0€3 JOMOJHUTEIBHOrO0 060pYyHXOBaHHS

He omon 51 IPCJeJbHO 3aJHsisl UeHTpoBKA 93 MM M manbHeRmH# mojaer
eHIyeTCs.

pOBKya(l:gCea}KHpr’ Haxopaumiuecs: B NMOABeCHOH KabuHe, BAMSIOT Ha LEHT-

o nepe;&TOHeTa B 3aBHCHMOCTHA OT HX pasmellleHHd. Tak, naccazxupul

nacca, aHx UCTBIPEX CHIEHbSX CMEIaloT LEeHTPOBKY Bilepel, a ABa

BepTO.HeTI; ,}I:aHuMﬁ}omnx 3a/HHE CHIECHDbS, CIABUIAIOT LEHTP THKECTH

capon s 3al. llpu pasmelnlenud B NOABeCHOH KaGHWHE 1LIECTH fac-

vera TP TSXKeCTH BepTosieTa nepemellaercs Bnepex. das pac-
POBKH ME€TOZOM MOMEHTOB IIPH HECTaHJIAPTHOH KOMILJIEKTa-
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UMK BepTO/ieTa HYZKHO Y4eCTb, YTO CTATHUECKHH MOMEHT IIeCTH B3POC-d
JIBIX T1aCCaXKUPOB paBeH 72 kI . 1

HonoauureasHoe oGopyfoBaHue, He NPELYCMOTPEHHOE CTaHIAPT+Y
HOHl KOMILTEKTAllHell, BAHSAET Ha LEHTPOBKY BepTojieTa B 3ABUCHMOCTH
oT pasMemienusi. CTaTHueCKHe MOMEHTH Pa3JHYHBIX BHAOB 060pYyNO+
BaHHs GbLIME NpHBEdeHbl paHee. YCTAHOBKA JONOJHHTEJBHOIO 000pYyR04
panug B HOJBIIMECTBE CJAyyaeB CMEIlaeT LeHTPOBKY BepTOJieTa BIepeliq
HckaoueHHe cocTaBJasieT NPOTHBOOOJeNeHNTeIbHAsS CHCTEMa HECylIHN
BHHTOB CO CIIHPTOM H IPOMKOTOBOPHTeJb. MeHee nepeiHue LeHTPOBKH;
MOTIYyT OBITh TOJIyYeHBl pa3MellleHHeM Oaraxa IlacCaXkHPOB B yCTad
HOBAEHHBIX IJIS 3Toro Mecrax. Ho orpaHndenne mo 3ainell HEHTPOBKS
B TPAHCIOPTHOM BapHaHTe ¢ HOPMAJbHON KOMIUIEKTallMeill MpaKTUYeq
CKH JAHO JHIUb AJS ClTPaBKH. ]

UTo6Bl UCKJIOUHTL BLIXOZ LEHTPA TAKECTH H3 3KCMIYydTalHOHHOT
NHANa30Ha, B II0JeTaX Ha TPAHCIODPTHOM BapHaHTe TPy3bl Cleayed
pasmMeiaTh BGAH3HM ceAbpMoro mumanroyra. Uem Gosbmre Bec rpysa, TeM
GOJBIIHE MOMEHT OTHOCHTENbLHO OCH Hecyllero BMHTA BbI3bIBaer erd
cMenlenye. I'pys Ha BHeluHeil NoJBeCKe U BOJAa B Gake JIeCONOXKapHOTd
BAPHAHTA IOIOJHHUTENLHOTO MOMEHTA HE CO3TAIOT.

Jast obJerdeHust 3arpy3Kd TPAaHCOOPTHHIX BapHaHTOB BepPTOJeTH
Ha NpaBoM GOpPTY NOABECHOH kKaGHHLI HaHeCeHbl OeJible H CHHHe CTPeEJy
KH, a Ha OpaBoM GOPTy TIpy30BOHl muaT(hOPMbI — CHHHE H KDaCHbI§
crpeaku. I'pyssl ciaexyer pasmelath TakuMm oOpasom, uToOn cymMmap
HBIH LeHTD TAXKEeCTH HX HAXOAWJCAd MeXIy CHHell H KpacHol (cuHed
Genoft) crpenkamu. Lludpu mox crpeskaMu AONKHBL COOTBETCTBOBAY
cymmapHOMy Becy rpy3a. Hanpumep, cyMMapHBIl LEHTD TSXKeCTH DY
308 Becom 650 xI° He AoMKeH BHIATH K3 [HANA30HA OTPAHHUCHHOTY
crpenkaMu ¢ uudpoit 0,7 u Gosnee. Ecam W2HTP TAKECTH Ipy3a paag
MEeCTUTh HAmpOTHB CHHeil CTPEJKH ¢ LHQpPOH, COOTBETCTBYIONlEH erd
Becy, TO [IPH ONpeNeJeHHBIX YCJAOBHSIX MOMKeT CO3JaThCs IepemHsf
LIeHTPOBKA, eCJIH Ke IEHTD TAMKECTH I'Py3a Pa3MeCTHTb HANpPOTHB Oe

i
FA A 2T t vy oy R¢§
92 03504 65\0edy a9g3¢qyy 4y vy || / i
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[T — | T T T T
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Puc. 27. CXeMa HaHeceHHSl CTpPeJoK Ha OOpTy maccamHpckofi KaOWHBl u Ipy30BO
naaTdopMbl: :
]—nuEYS 10JAa MOLBECHOH KaOGHHBI; 2—CHHHE CTDEJKH; 3—KpacHble cTpenkH; 4—Genble cTpesH
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70 WAKH KPAacHOW CTPENKY, TO UPU ONpefefIeHHBIX VCIOBUAX MOXKHO
[10yYHTb Ipele/bHO 3aAHION LeHTPoBKY. CXxema HaHeCeHHs! CTPeJoK
ia OOPTY TaccaxupcKod KaOGWHbi M Tpy3oBoil maaTdOpME NokKaszaua
Ha pHC. 27.

BepxHull psA CTPEJOK YKa3blBaeT 3KCHJyaTalHOHHbIE JHaNa3oHbl
pasMelleHus UeHTPa TsKeCTH I'Py30B IIPH OAHOM UJieHe SKHNaxa, a
HHAKHHH — [IPH pasMellleHHH B KalHHe IHJIOTOB ABYX YEJOBEK.

OnHO ¥ TO 2Ke TOJIOKEHNe LeHTpa TAXKECTH Ha BEPTOJIETE MOXKHO
oBecleYuTh Pa3JUUYHLIM pasHocoM Tpy3osB no ocsaM. Oamako pashoca
rpy30B ClefiyeT H30eraTh, TaK Kak yBeJHUEHHE DACCTOSHHS OT TpPysa
710 LeHTpa TaxKecTH (ocell BpallleHHs) yBEJIHUABAET MOMEHTH HHePUHH
¥ yXyAUlaeT ynpaBifseMOCTb W MaHEBPEHHOCTb BepToJeTa. Pasmelne-
Hge TPY30B JAPYr Hax ApPyroM TakiKe HelleaecooGpasio, [OTOMY UTO
yMeHbIIAIOTCS 3anack ynpasiedns (cM. puc. 23). I'pyset oTHOCHTe/b-
HO HPOMOJBHOH OCH JIOJIZKHBl PAcHoJsaraTbCsi CHMMETPHYHO, uTOOH 06-
JierauTh 6ajiaHCHPOBKY BEpTOJeTa.

[lpu nepeBoO3Ke JIofel IJd HOJYUeHHS! CPeJlHHX LEHTPOBOK mac-
cakKHpbl B NepByIO ouepenb 006f3aHBl 3aHHMATh 3alHHe CHAEHbS. ITO
0COBEHHO HeOOXOLHMO, eClH SKHIAXK COCTOHT M3 ABYX ueJoBeK. barax
naccaxHpoB CaeyeT pasmelllaTh 1oJ 3aJHHMH CHIEHbSMH ¥ 4acTHUHO
B faraxkuyke. ECNH BHIIOJHACTCSA IOJET C IIECTbI0 CJFYKEOHBIMH Hac-
caXkHpaMu B JIeCOHNOXKAPHOM BapHaHTe, TO B OaraXHHK HeOOXOLHMO
NOJIOKHATEL Tpy3-Ganaact Becom 25 xl.

[loset ¢ EBYMsI YjeHAMH 3KHI4)Ka, HO 6e3 NACCaxKMPOB H Ipy3a
paspeniaercs BHINOJHATD JHIIb € rpy3oM-6asiiacToM, PacloOJOXeHHBIM
M2y Wmanroyramu Ne 8 u 9 nou B 6araxkHuke. Bec rpysa-6anaacra
3aBHCHT OT BapHaHTa TPHMeHeHHs B KOMIUIEKTAlUX AOTOJHHTENLHOTO
o6opyA0OBanus, HO AouKen ObiTh ne menee 20 xI'. Tloser B Bapmante
«Kpan» ¢ gBymMsa yseHAMH 3KHIIaxa AOJKeH BHIIOJHATHCH C TPY30M-
Gasnactom B Garaxkuuke He MeHee 40 x/. Pasmenlenue rpysa-6an-
Jacra BecoMm 60 x/° Moxer obecleduTh COXpaHeHre UEeHTPOBKH B J0-
lyCTHMOM JHAMa30He Ha BCeX IKCIIYATaLHOHHBIX PEXHMAX H BO BCEX
BapHaHTax NpHMeHeHHs. B c/ayyae yCTaHOBKH NPOTHBOOGJIEAEHHTE b-
HOW cucTemBl BeC rpysa-Gasajacra om-
penessieTcss ¢ YY4eTOM Beca CIHpTA.
[pu nosere ¢ ABYMS wieHaMH 3Kuna-
’Ka B BapuaHTe ONBLIHBATENS Clelyer
CHSITb € BepToJieTa QHJILTP-CENapartop
U 1I0J10KUTL €ro B 6araxnuk. 11pu ne-
Perose cegpbCKOX035HCTBEHHOTO BapH-
aHTa Beprojiera Ka-26 B npyroff pafion
pabot MoxHO Bce 060pyROBaHHE Nepe-
Bectd Ha rpyaoBod maatdopme. Ilpu
STOM [JIA COGMIONEHUsl SKCIAyaTalH-

OHHOTO AHanasoHa HEHTPOBOK Harpys- 1 — sacioHKa OHbl.'I‘HBﬂTe.Tlﬂ; 2—6qp—
Ky clleflyer pasMellaTh K4k NMOKAasaHO  nis; D oTop 5y penys.
Ha puc. 28. [lpu WCNOAB3OBAHWW Bep- 1O & et 7w Ko

HHSI; 8 — pacnBlHTeNb; 9 — TeJexkKa

Tonera B papuaHTe NepeCasHPOBAHHS ¢ snextpommmrarencw: 10— uabrp:
. —_— 'S . e H HC -
VUMTHIBAeTCA, YTO BMecTe C HHM Hepe- repa Y IOP: KOHyE TPaRCnop

Puc. 28, Cxema pasMelenus rpy-
308 npH nepebasHpPOBAHHH Cellb-
CKOX03HCTBEHHOTO  BepToJeTa:
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JeTAaeT TeXHMK MAM MexaHuk. EC/IH iKe nojaer BHINOMAHSETCS ¢ OFHUM
YJEHOM 3KHIIaXKa, TO Ha NPaBOM CHAeHbe CJelYyeT pasMecTUTb Ipy3-
G6assacr Becom 75—80 x/°. MakcumanbHBlil BeC NMepeBO3UMOTO Ipy3a B
BapuanTe nepeGazupoOBaHHUs 3aBHCHT OT B3JETHO-IOCAJOYHOrO Beca H
TpeOyeMOl 3anpaBKH TOILIMBOM.

§ 5. BAJIAHCHPOBKA BEPTOJIETA

[Tox npoaoabHO# GaJaHCHDPOBKON NOHHMAIOT ypaBHOBe-

{IBalue NPONOJALHHX MoMeHnToB. IlpogosbHas OajiaHCHPOBKA MO3BO-
JisileT IPH OTCYTCTBHH BHEIHHX BO3MVIIEHHH COXPAHHTbh HYJEBYIO YIJI0-
BYIO CKOPOCTb BpallleHHs OTHOCHTEJLHO IOTNEpPedYHCH OCH H 3aJaHHBIH
yI'OJl TAHTa:XKa BepToJeTa.

OTHOCHTeNbHO NONepeyHoll ocH Ha BepToJleT B O0ILEM ciayuae Aei-
CTBYIOT NpPOAOJbHBIE MOMEHTH IJIaHepa W Hecyllerc BHHTA. Beauumna
H HanpasJeHHe NPOJOJBHOIO MOM2HTA INJaHEpa 3aBUCHT OT BApUAHTA
NpHMeHeHHs, yIva YCTAHOBKH CTaOHMH3aTOpa HJAH DY/ BBICOTbHI, yrJa
ataku ¢rosenska. B aspojuHaMuKe TPUHATO BLIPAXKaTh BEJAHYHHY MO-
MeHTa yepe3 ero Koy QHuHenT:

St 7 -

rie M — mowment, KI'M; ¢ — CKOpPOCTHOM Hanop, [ WETER ——nnomam;

MULeNs, M2 l——,ZlJIHHa drozensixa, u.

Hsmenenne Ko3(hQuureHTa NPOJOJLHOTO MOMEHTA IljiaHepa B rpv«
30-MaCCaKUPCKOM BAPHAHTE HA PAIJIHUHLIX YIJAX aTakH (DIO3ensKa
[IpY pas3HbIX yrjax ycTaHOBKH cTabHau3aTopa MOKasaHo Ha pHc. 29.

M3 pucyHka BHJAHO, 4TO OJH3Kas K JHHEHHON 3aBHCUMOCTb KO-
(unmedTa NpoOJOJBLHOTO MOMEHTA OT yraa aTakd (ro3ensxa COOTBET-
CTByeT HyJeBOMY YIJIy YCTAHOBKM craGuamsatopa. [Tostomy Ha Bep-.
tosniere Ka-26 nuis BCceX BapHAHTOB NpHMEHEHHS] YroJ YCTAHOBKH 0
30". Ilpu aToM yem GoJblle Yrosl aTaku (ros3ensKa, TeM MeHblle MPo-:
JIOJBHBII MOMEHT NlaHepa. Ha yriax araxu 60Jblue —7°5 MoMenr

IJiaHepa CTaHOBHUTCHA ITHKHPYIOUIUM. Ho noaesno 3dMeTHTDb, YTO yMECHb- |
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Puc. 29, 3apucAMOCTH
\\ ko3 duLHenTa npo+
‘ ™ LOJBHOTO MOMEII T3
\ ) o i
‘ — o,1%¥,y mnaaHepa B TPy30-mac
; CaXXKHPCKOM  BapHaHT
“™\75 OT yraa aTaku hro3e

<

5

/DN
/.
/

// // //

~_ JsiKa M yIia yCcTanoB
~0,128 T~ -5  ku crabuanzatopa
\ !.\
_0,25\\5! \0 .

44

my . ;
: 0,1
O
N O\
n N, ~ .
N\ ~ \\ 0

™~
~
N

o
/.
/

/

/

/ K
H.N
Ony
I
Rﬂ

M
N .
N2 i
XA -
-0,2 DS ——

Pruc. 30. 3aBucuMocTh kK03 dHUIHEHTA NIPOAOJIBHOIO MOMEHTA OT yIfia aTaky Qrosensxa:
1 — BapHaHT ¢ mOABecHOH KaOGuiON; 2 — C ONblIHBATENEM; 3 — ¢ ONPLICKHBaTeIeM

lleHHe yIJa YCTAaHOBKH BLI3bIBAeT yBeJHUYeHHe TIPOAOJNbHOIO MOMEHTa
njiaHepa, TOTOMY YTO NPH NOCTOSIHHOM YIJie aTakd U GecCpHBHOM 00-
TEKaHHH Ha TOPH3OHTAJLHOM ONEPeHHH YBEJIHUHTCS abconloTHas Be-
JAYHHA OTPUUATEJbHONH MOABEMHON CHJBL YBeJducHHe Ke yria ycTa-
HOBKH CTabW/IM3aTOpa B 3THX VCJIAOBUSX TpuBeaer X oO6pas3oBanuio
JOMOJHHUTENbHOIO NUKUPYIOLLEI0 MOMEHTA.

3aBucumocTh KoadduuueHTa IHPOAOTLHOTO MOMEHTa TIJaHepa OT
yria ataku (Qro3ensika B Pa3JUUHBIX BAPHAaHTaX NPUMEHEHMs TOKA3a-
Ha Ha puc. 30. ITo rpadukam BHIHO, UTO B AMaNa3oHe OTPHIATEJBHBIX
YTJIOB aTakd HauOOJBIIHA NMPOJONLHLII MOMEeHT CO373eTCs B BapuaHTe
¢ onblaHBateseM. B_BapuadTe ¢ ONpBICKHBATeNEeM IPH IIOCTOSHHOM
yrie aTaku (io3ens:xka IPOAOJAbHBIN MOMEHT ILAaHepa MeHblie, YeM
B BapuaHTe ¢ ONbLIUBATEJNEM, & B IPY30-IaCcCa)KHPCKOM BapHaHTe
MeHblle, YeM B BapuaHTe ¢ ONpLICKUBaTeseM. Ho Ha 1MOJOXKUT2JBHBIX
yraax aTaku (o3enasiKa Ipu yBeJHueHHH aGCOJNIOTHON BEJIMYUHEL YIJia
aTakd NPONOJAbHLIE MOMEHT BEPTOJeTa B BAPHAHTE C ONpPHICKHBATENEM
CTAHOBUTCS MeHbHIe, 4eM B I'Py30-IaccaXkupckoMm (yBesudUBAETCS M-
KHPYIOIHH MOMeHT). M NpupocT NUKHPYIONIHX MOMEHTOB IJTaHepa NpH
YBEJIHUEHHU yIJa aTakd Qro3e/sKa B CeJbCKOXO3HCTBEHHOM BapHaH-
Te 6oJsiee 3HAYHTEJNBHEIH, UeM B IPy30-acCaKAPCKOM.

Hns ynpoulennst 6aJaHCHPOBKH BEpTOJeTa NPH CHUKEHHH Ha pe-
XKHMe CaMOBpAallleHHs HeCYHIIMX BHHTOB ([OJIOMXKHTEIbHBbIE YIJbl ATAKH
(ro3ensizka) yroa yCTAaHOBKH PYJis BHICOTHL 16-—1°.

¥ COOCHBIX BEpPTO/ETOB, MMEWINUX NepeflHue USHTPOBKH, MOMEHT
TACH HeCYIMX BHHTOB Ha BCEX pEXHMAX NUKHDPYIOIIHH, MOMEHT [pO-
JOJBHBIX CHJ TIO pacueTHofi cXeme Kabpupymwoiuuii (cm. puc. 11). Ilpn-
ueM KaOpupYIOIMA MOMEHT BepXHero BHHTa OoJibllle, YeM HHIKHErO,
BeJaencTBUe OoJpliero njeya IpoAC/abHOH cuabl. Ho yaofuee MOMeHTHI
43POAMHAMHYECKHX CUJI HeCyIUX BHHTOB pacCMaTpPHBaTh COBMECTHO.
CymMMapHbIl MOMeHT BHHTA GyleT PaBeH [POH3BELeHHIO a3POJAUHIMH-
YECKOH CHJbl BHHTOB HA €e ILIeY0 JO ueHTpa TsizkecTH. PaccrosHue oT
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HeHTpa THXKECTH A0 JIMHHH' HEeHCTBHS a3POAUHAMUYECKOH CHJBI Ha3hbl-
BalOT 3()(EKTHBHOH LEHTPOBKOH Xspp. 1aKHM 00PasoM, CyMMapHBIR
MOMEHT a’?POJAHHaMBY€CKHX CHJ/ BHHTOB PaBE€H

Myp = RE.Bxaq;@-

Y BHHTOB C INAPHHDHHIM KpellleHHeM JomacTell IIpM OTKJGHEHHH aspoJAHHAMH-
HecKOHd OCH 0T KOHCTPYKTHBHOR OCH BpalueHus o6pazyercst elile AOTNOJHUTEABHBIR MO-
MeHT. YCJIOBHO €ro MoXHO INpeACTaBHTb KaK MOMEHT OT HEYPABHOBEIIEHHOH HEeHTpO-
OexxHol cuabl. UeM MeHbIIe yrod B3Maxa OTHOCHTEJLHO TJIOCKOCTH BpalIEHMs, TEM
6osplie yraJleHHe LEHTPa TAXKECTH JOMACTH OT KOHCTPYKTHBHOH ocH H (oJpliue [eHTpo-
Gexnan cuna. OTHOCHTENLHO jKe UEeHTpa TAKECTH BepToJeTa HeypaBHOBEIIEHHAS HEHT-
poGexHas cujia U cO3AACT AONONHHTE/bHBIH HHEDUHOHHEIH MOMEHT, KOTOpHI Beerda
Hanpasjed B CTOPOHY OTKJIOHEHHS KOHYCa BPaIueHHs HeCyIero BHHTA.

Ha BuHTax ¢ pastneceHHbIMH TOPHIQHTANBHLIMY WAPHAPAMH JOTOJAHKHTENbHI MO-
MeHT, 06pa3yIoIIHKiCA HA BTYJIKe, HA3LIBAOT MOMEHTOM OT PA3HOCA TOPH3OHTAJNLHBIX
wapHupos. K Sosee crporoe ofbAcHeHWEe HHEPIMOHHONO MOMEHTA BTYJKM CBSI3AHO C
BEJIHYHHOH Pa3HOCA 3THX INADHHMPOB.

Jast ofecrievernst npoJosbHON GaJlaHCHPOBKH HAa PeXXHMAax MoJeTa ¢ paboTalomuMHy
JABHraTe/sIMH CYMMapHBIH MOMEHT HECyHlMX BHHTOB H MOMEHT NJlaHepa ACJIKHB ObITh
pasubl. Ho BesHuMHa cyMMapHOH a5pOIHHAMHYECKON CHJILI BHHTA ONPELESeTcs: pesu-
MOM TOJIeTa, H OT pekuMa noJieta (yria ataku (ro3essika) 3aBHCHT MOMEHT NJiaHepa.
O6Gecneyenne nMpoaobHOH GaaHCHPOBKY AOCTHraeTcsl H3MeHeHHeM G (eKTUBHON LeHT-
POBKH ¥ HHeDHMOHHOrO MOMEHTa HECYIIHX BMHTOB NIPYM HM3MEHEHMM yIJla TaHraxa u
OTK/JIOHEHHH 3a9POAMHaMMUECKOH CHMJIBI BHHTOB OTHOCHTE/BbHO KOHCTPYKTHBHOH ocH Bpa-
medus. Uto6bl H3MeHHTh Hampas/eHHe aspOJAMHAMHYECKMX CHJI OTHOCHTEJbHO KOHCT-
PYKTHBHOH OCH BpallleHHd NHJIOT H3MEHsSeT LUMKJUUYECKH YIJbl YCTAHOBKH JIONACTeH, OT-
KJIOHAS1 pYYKY YNpaBJ/eHHA.

Kpupasn, n0K43nBaollad 3aBUCHMOCTD NOTPEGHOTO OTKIOHEHUA OPrada yuparjieHus -

OT peXXuMa MoJeTa, Ha3bIBAeTCst (aNaHCHPOBOYHOH.

Hns Bepronera Ka-26 6anaHcHpoBOYNEle KPHBBIe GYAYT NpHBELEHbI
OpH paccCMOTPeHny PeXHMOB Itojgera. Celfuac e MOXKHO OTMETHTh, YTO
yBeJMYSHHEe UEHTPOBKH BePTOJETA ¥ IOJOXKUTEIBHOr0 yIJid aTaku ¢io-
3eJA2Ka NPHBOJUT K AOHNOJHUTENLHBIM [UKHPYIOIIUM MOMEHTAM, I03TO-
MYy A 6anaHCHPOBKH BepTOJIeTa YrOJ TAHraXa YMEHbIIAeTCss H YBeJH-
Y¥BAETCA OTKJAOHEeHHE PYYKH YynpabieHus Ha cebs. [Ipun  ysenauuennu
a6COJIOTHON BeJAHUNHBl OTPUUATENbHBIX YIJIOB aTaku (rosenska yse-
JHYHBAETCH] KaOpHPYIOIUHH MOMEHT IJIaHepa, M A [Pod0JbHON
6aaHCHPOBKH BepTOJeTa NOTPeOyeTCsi OTKJIOHEHHE PYUKH YIpaBJeHUS
oT cebs. :

PacueTHbIli JIOJHBI NHANAa30H XOAa PYYKH YNPaBJEHHS IS NpO-
noJpHol 6ajsancupoBKu Beprosiera Ka-26 paren 310 mm, mpu stom Xox
THEpOycHuTeNs — 80 ma.

ITon 6oxoBoli 6anancupoOBKON NOHHMAOT YpPaBHOBEIUHBAHHE MYTEBHIX
H nonepeynblx MoMeHToB. C6anaHCHPOBAKHEIY Ha 3aJaHHOM PEXHME OJETa BEpTOJIET
TIpH OTCYTCTBHM BHEIIHMX BO3MYIEHHMH coXpaHsieT HyJieBHe YIVIOBHIE CKOPOCTH Bpallle-
HHSl QTHOCHTEJIBHO MPOAOJLHON ¥ BEePTHKAJbHOH OCEH, a TAKIKE MOCTOAHHBIE YIibl Kpe-
Ha H CKoJubxkenns. Jlns o6Jerdenyd aHaid3a MOMHO paccMaTPHBATb NyTeBLE H INOME-

| pevHbie MOMEHTH! OTAENBHO.

OTtHocuresibio MPONOJABHON OCH Ha BepToJeT B oflleM caydae
JeHCTBYIOT HONEepeyHble MOMEHTH BHHTa M NaaHepa, [IpH OTCyTCTBHM
CKOJIbXKeHHs TIoNepeyHblli MOMEHT TIaHepa IPaKTHYeCKH PaBed HYJIO,
TaK Kax TNaHep BepTosera AOBOALHO cumMerpuduen. Ho nonepeunuie
MOMEHTHl HeCYIHX BHHTOB B MOCTYMAaTeNbHOM nojieTe pasauuusle. [Ipu
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0IHHAKOBOH BeIuyHHE OOKOBHIX CHJI [~ ] S~
HeCyUIUX BHHTOB B MOCTYllaTeJbHOM L / _
fosieTe, HANpABJEHHBIX B pasHble __— T |
CTOPOHEL, [IOTIEPEYHLIT MOMENT BePX-  ["x=-9,9% —
Hero Hecyllero BHHTa 6yIeT 60Jb- : ] "

e, yem HHXHero. Jlasa nonepedHo# ——7 i

GanaHCcupoBKH Beprosera sddex-
THBHAs ~ HolepeyHasi UEHTPOBKA 1
BepXHEro  BHHTAa JOMAKHa OBITH 575 ~0 = R
yMeHbllleHa, YTO ¥ JOCTHTAeTCs Ne-

peMelleHHeM DYYKH YIPABJEHHS B
CTOPOHY, IPOTHBOTIOJOKHYIO OTKJIO-
HeHHIO BEPXHEro BHHTA M CO3LAHH-
eM yrjaa Kpeua B CTOpOHY 3apaJja Puc. 31. 3asHcumocTb Ko3bduuHen-

- Ta TOMEPevHOro MOMEHTa ILianepa C
ero Konyca BpaileHus. Ecau xe ne NIOABeCHON KabuHOK OT YrQB CKOMb-

peMellarTb Pyury yNpaBJeHns Jpo- JKeHUs W aTakH ¢losensxa
THB KpeHa, 4ToObl YCTPAHMTL €T0,

TO 3TO MNPHBeIET K CKOJbKEHHIO B
CTOpPOHY 3aBajia KOHYCAa HHKHErO X
BHHTA, IOTOMY YTO ero 60koBasi cH- L~
5a B 5TOM ciyuae ysenuaurcs. [lpu
CKOJILXKeHUH OOKOBble CHJLI HECY-
HIHX BHHTOB YBEJHYAT 3aBaJ KOHY-
COB BpauleHusi B CTOPOHY, NPOTHBO-
HOJIOXKHYIO CKOJIbXKEHHIO, H COo37a-
AyT 3HAYHTEJNbHBIH KpeHAWHH MOo-
MEHT, KOTOPBIN JOJIKeH YypaBHOBe-
CHTbCS MONepeuYHblM MOMEHTOM Il1a-
Hepa. 3aBHCHUMOCTh  IIONEPEUHOTO
MOMeHTa IJIaHepa OT yTJa CKOJb- 20 -0 ] o0 P'Oi
|

)

\

9,7 0,2

In

XKenus nzobpaxena Ha puc. 31.
B nosere ¢o CKOJbMKEHUEM U3-

MEHHTCs ¥ ITyTeBOH MOMEHT IJaHe- 2l —

pa. Yem Gosibiue yrosa cKOJNbKeHHs, B

TeM Gojipllle CTpeMJeHHE IJIaHepa -

ycTpaHuTh ero. MlaMeHnenve NYTEBO-  pyc 30 3apaenyocts kodpPHuHEH-
o MOMEHTa IlJIaHepa BepToJeTa B Ta IIyTeBOr0 MoOMeHTa IuiaHepa C
TPY30-NacCaKupCKOM BapuHaHTte HO- nofisecHoll KaGWuOH OT YIJ0B CKOJb-

Ka3aHo HA PHC 392 KEHHUsl M aTakd prosensixKa

ITpn noJsere co ckogbXeHHEM
(nanpumep, Ges KpeHa) NMyTeBOM MOMEHT MIjaHepa MOXKHO YpaBHOBE-
CHTb Pa3HOCTbK) NYTEBBIX MOMEHTOB HECYIUX BUHTOB.

Kak sunso u3 puc. 31 u 32, BennunHa nmornepeyHbX H MyTEBbIX MO-
MEeHTOB NPAKTHYECKH He 3aBHCHT OT yIyla aTakH (loselsixKa, ocobenno
UPH HeGOJBIIAX Yriax ckombxkeHus. Clefosatensio, Goxosas Gajnan-
CHPOBKA BepToJieTa NMPH H3MeHeHHH PeXuMa Iio/eTa H3MEeHHTCS HesHa-
YHTEJBHO, H OCHOBHOe BJHSHME Ha 6ajJaHCHPOBKY Beprojera OyAyT
OKaapiBaTh HeCcyUlue BHHTHL Mcrnonb3opaHue - Beprosiera B pas/In4HbIX
BapHaHTaX NPHMEHEHHs TakiKe He OKasblBAeT CYLIECTBEHHOrO BJIHSHHIA
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Puc. 33. 3asucumocry KO3 (PHUHEHTOB MyTEBOro TIOIePEUHOro MOMEHTOB NaaHepa o
YrJ1a CKOJIbXKeHHsI, oy ==14°7: :

! — Bapuaut ¢ noaBecHON KaGuHeifi; 2 — ¢ ONpEICKHBATENeM; 8 — ¢ ONbIHBATedemM ,A‘
Ha BEJIHYUHEBI 6‘OKOBbIX MOM€EHTOB Ipu MaJbIX yriax CKOJIbXKEeHUsI, SaBg
CHMOCTH K‘OS(b(i)I’IIJ,"HEHTOB TIYTeBOI'0 H HOHepe‘{’HOI‘O MOMEHTOB OT yI‘JIZI
CKOJIb2KEHHUSA B PasJaHYHBIX BapI/IaiH‘TaX II'PUMEHEeH U ITOKa3aHhbl H‘
puc. 33.

Bokosas Ganancuposka Ges Kpena ynoGHa nas nuioTHpOBamMA, Ho CKOJILKEHHE
BLI30OBET CHOC BEpTOJIeTa ¢ HAMEYeHHON Tpaekropun mosera. s uckaouenus crocg
BBOJNAT NONDABKA B KYPC, UTO YCJAOKHSET HABHTALHOHNBIe pacueTsl. Kpome Toro, B nos
JIETE CO CKOJIbIKEHHEM YBeJHUHBaeTCs BPELHOE CONpOTHBJICHAE BepToJieTa u HOTpebHas
MOIMHOCTb JIs1 IIOJIETA. Y BesSHUeH e JKe HOTPEOHOH MOIMHOCTH NPHBOAHT K NOBbIIIEHHBIM
PaCX0IaM TOMJIHBA, YMEHbIICHHIO KAMbHOCTH H NPOLOIKHTENLHOCTH 1OJIETa M VXV aILe-
HHIO SKOHOMHYECKHX XapaKTepiCTHK SKcnyarauun. Ilpu mosterax ¢ BHewseit nogpeckoi

f

CTBOBATb CPHIBY NOTOKA C JONacTell,
0 NoJIeT 6e3 CKOJbKeHHS T0JKeH BLINOJIHATBCS ¢ ONpejeseHHBIM KDEHOM, BeJid-

YHHA KOTOPOr0O B OCHOBHOM 3aBUCHUT OT pexuma noJaera, nonepem—xoﬁ LHEHTPOBKH Bep-
‘ToJIeTa, TOYHOCTU YCTAaHOBKH BaJa BHHTOB B nonepeyHom HanpaBJieHHH HpeI‘yJ'IHpOBOKA

Ha coocnbix BEPTOJICTaX BEIHUHHA YIla KpeHa pu 60KOBOH GaJsan-
CHPOBKE Ge3 CKOMbKEHHS He3HAuuTelbHa, Hostomy a7 noswbimenus
TOYHOCTH NMHUJIOTHPOBAHHS JOJKHB GhITh YCTaHOBJICHBI YKa3aTe/H yrija
KPeHa TIOBLIIEHHON TOYHOCTH, OXBATHIBAOLIHe NManasoH yriaoB KpeHa,
GJIM3KHX K HYJI0. YCTaHOBKA Ke Ha Beprosete Ka-26 aBuaropusonra
ATK-47BK TpeGyer oT MUJIoTa B 1oJeTe 110 TMPHOOPaM IOCTOSHHEIO KOH-
TPOJIA 32 KypCOM, TaK KaK Ka)e MPH HE3HAUHTEbHBIX HU3MEHeHHSX yIJa
KpeHa, NpaKkTHYeCKH He3aMeTHbIX IJIsi THJI0TA 1o 4BHarOPU3OHTY, BEPTO-
JIET yXOIHuT ¢ Kypca. Carenyer ormersth, uto 51a OCOBEHHOCTb HpHCYIL2
4 APYTHM BEDTOJIETAM, OCOGEHHO BepTOJeTaM ONHOBUHTOBOH CXeMBHl.

Has HOopmManbHOH 60KOBOH Ganancuposkn Ka-26 g TpebyeMbix 3a-
{TaCoB ynpaB/eHHs pacueTHOe mepeMelieH e PYYKY yIpaBaeHHs B Moile-
PeuHOM HampasieHun coctasaser 270 mum, a nenaned — 175 un.

§ 6. OBLIASI XAPAKTEPHCTHKA YCTOWYHUBOCTH BEPTOJIETA
H EE BHIOB

HspectHo, uto Teno moxer HMETb YCTOHUUBOE, HEYCTONUYHBOe U Ge3pasanuHoe
COCTOSIHMSI PABHOBECHS. AHANOIHYHO COCTOSHHSM PaBHOBECHS MOKOS MOMXKHO paccMaT-
PUBATh COCTOANHS PaBHOBeCHS! ABHMeHHS, U ecan na BepTosieTe OplIO o6ecrmedeHO
paBHOBecHe (cM. § 5) uau ero uacruunoe yc/ioBHe — 6aaHCHPOBKA, To 3TO elle HE
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H uu
yTo BepTOJeT OGyAeT COXPaHATb 3aJaHHBIH PeXKHM Ha BCeM npOTmKeng
03}iaqaeThﬂg Toro 4To6bl CYAHTb O NOBeAEHHH BEPTOJIETd, HeoBXOAHMO 3HATh
a.
noJeT

HoBeCHA- Bl PEXHM MOJIETA M BO3BPAHIATHCH K
pZIB CH0C06HOCT]) BepToJieTa COXPAHHTb 3aJaHHBIHU P

Jiygae HelPOU3BOJbHOIO OTKJIOHEHHS IOJ AeHCTBHEM BHEIIHUX Boiﬁﬁﬁx
‘pallleHus X NeHCTBAA 6e3 BMEIIaTeNbCTBa NMJAOTA B YIPABJIEHHE T
nocae HPERP 10. CrenoBaTeNbHO, HEYCTOHUMBLIA BepTOJET [OCAe NpeKpauleHus el
yCTOﬂqHBOCT?mi BO3MYUICHHH M HeBMellaTe/JbCTBA NUJAOTA B ynpasienHe OyAeT yaa-
cramA BUEL OIHOTO TOJOMEHMsI paBHOBecHs. A BepToJeT, HAXOASI(KHcS B Geapas-
aaTbCA OF MC);HI/II/I pasHoBecHsl (HelTpasdbHas YCTOHYHBOCTL), IIOCJE TNpeKpalleHns
AHHON Cocfgumnx BO3MYileHUH OyAeT OCTaBATbCS B TOM 2Ke PexuMe I0JeTa.
eficTaud Bt npeie/uTh BUJ PABHOBECHS BepPTOJeTa, HeOOXOJAUMO PENIHTh €ro ypaBHe-
o0 op A :l“aK KaK BEPTOJIET HMeeT IIeCTh CTeneHell cBoOOALL, To norpebyercs
e M3 OIeCTH ypaBHeHHH. B ofuleM Bupme 3Ta cucTema He periaercs, H
petnur® CHCTeIQI HEeKOTOpble dyl‘lpOLLleHPIS{. Hanpumep, ans ynoGcrBa aHafn3a BHELIHHE
nosTOMY BBOHctmTa}OTCH Oeckoneuno magabimd. Ho wauboabiuum ynpoineHueM sBasieTcs
B SITHSL O CTATHUYECKOH YCTOHYHBOCTH.
v HOHCTaTqucxoﬁ YCTOHYMBOCTH paccMaTpHBAeT AeHCTBUA Ha BePTOJET JHMIIb
Teon;;X MOMEHTOB H XapaKTep HX H3MeHEHHUs MOJ I[ef/’ICTBI/[eivi BHEIIHUX B03My:
CTaTH‘“{eH CTATHYECKMM MOMEHTOM IOHHMAIOT MOMEHT, 34BUCSIIHUH JUIUb OT MOJOKE
i OllTa OTHOCHTebHO MOoTOKa. Ecin 310 nosoxkenue n3MensieTcs, To H3MEHAETCH
Hu Bepmﬂeomexamm BepToNeTa, a MOITOMY H3MEHSIIOTCS a3POJHHAMHUYECKHEe CHJAbI U
y XdpaKTe%Tamqecxne MOMEHTBI, CTPeMALLUeCs BOCCTAHOBUTH HAPYIICHHOE COCTOSHHE
M;(a);qffcl){l;rebépm Ha3bIBAIOT CTAOHIM3HDPYIOUIEMH. MOMEHTBI, CTPEMSIILHECH YAANHTL BEpPTO-
ﬁe" or chc;)moro TIOJIOMKENHs! PABHOBECHS, HA3LIBAIOT %ecr‘a6mnsnpy}P(IJTué;xM§. I
Takum ©Opa3oM, pacCMOTPEHHE CTATHYECKOH YCTOHYMBOCTH csollmI LK ananHay
NOTIOJHHTEMBHEIX MOMEHTOB, BO3HHKAIOUIAX NpH H3MEHEHHH MOJI0Ken B %mu e
notoke. M craTHYecku yCTOMYMBHIM BepTone;orogsgigeTlng nganxg)ﬂuénz/eﬂwblz ro & pe-
BO3/ICHCTBHS BHEIIHErO BO3MYIIEHH J
gzg;ﬁfﬁle OM(I)IMeHTbI, a Clne10BaTebHO, H CTPEMJEHHe BEePHYTBCA K HCXOJLHOMY
J aBHOBECHS.
" rIOI)I\KJ?:({IAI}}I(r)I’ppomel-m51 anaju3a CTaTHYCCKHe MOMEHTHl pacCMaTpHBaiOTCA (;ITB!;(;CeHTT;{m;;?
TJIaBHBIX oced Bpamenust. ONHAKO CTaTHUYeCKas YCTOHYMBOCTL BEPTOJIETa pasercs e
OCXOAMMBIM, HO HeZOCTATOMHBIM YCJOBHEM YCTOMUMBOCTH BepTOJETa, noBPI gf o o
lipoltecce [BUMKeHUS BepTOJeTa BO3HUKAKT AHHAMHUYECKHE MOMEHTHI, 3aBHCSIMI
XapaxT BHJKEHHUS BePTOJeTa.
X paﬁBepgieﬁye BepTOHePT)a noc/ae  NpeKpalleHus IeHCTBHS BHEILIIIero BO3M${7}L§§1}L?g
Ha3biBAIOT BO3MYIEHHLIM ABHxKeHHeM, Bum BosMymennoro HBHMEHUS, onpenenX puero
B KOHEYHOM HTOre YCTOHUHMBOCTb BEPTOJETA, 3aBHCHT OT B3aWMOILEHCTBHA Bciﬁ e
MOMEHTOB B Tpollecce ABHXKEHHs BepToJeTa. [allleHHe BO3MYIIEHHOrO nBH)KeeHTa azu-
BaloT nemnduposanuem. JeMmnduposanue BO3MYUIEHHOTO [BHKEHUS BepTOJIa Dosmt
KaeT nox BoszmeficTRHEM AEMIQHDPYIONHX CHI H MOMEHTOB, KOTOphIE BCEr/d H HpeMDIICI)H-
IIDOTHE BpameHusi W AEHCTBYIOT JHIIb B [IPOLECCE STOTO JBHAKEHHS. ITostomy 1 M-
PYIOUlHe MOMEHTE! JHIIL TOPMO3ST JABHMEeHHEe BePTOJNETa, HO He MOTYT H3MeHU 36){0_
paBjienne nBHKeHHs. [l M3MEHEHHs HATPABJICHHUS [BHKEHHS K BEPTONETY ge oxo-
AUMO IPHIOKHTL NHGO YNPABATIOUIHA MOMEHT, AHGO0 JOTKHEL BO3HHUKHYTb CTa0HJ
PYIOlllKe CHAEI i MOMEHTH!. .
UélHa'-[HTe'.:;IbHoe AeMnGupoBaHHe He NO3BOJSET BEPTOIETY B TIpolecce AeHCTBHA BO3-
MYWeHHS yRaauThes OT MCXOAHOLO TOMOMKEHHS paBHOBeCHSI.

}{eMy B C

¥ coocnbix BepToseToB AeMIdupoBaHue B OCHOBHOM OCYILIeCTBJIAET-
¢ Hecymum Buntom. Tak, ec/lu B TOJeTe TIOA AelCTBHEM BO3MYLIECHUS
H3MeHseTcs nosoxkenme KOHCTPYKTHBHOH OCH HECYHIHX BHHTOB OTHOCH-
TeTbHO 43DONHHAMHUYECKOH, TO Ha BepTOJIeT AeHCTBYET HHepPIHOHHBIH
MOMenT BrysIKH, CTPEMAIUHUIACSH COBMECTHTD KOHCTPYKTHBHYIO H a3DOIH-
HaMHugeckye ocy BHHTOB, a II03TOMY H IPENATCTBYIOUIUE BpallleHHio Bep-
Tonera. Inanep sepronera rakke cospaer onpesieJeHHOe a3pOJHHAMH-
Yeckoe AeMnbupoBaHHe, KOTOPOE MOMKeT GLITb MNpEeACTaBJIeHO Kak
MOMeHT CONIPOTHBJIEHHA BpPallleHHIO, BO3HUKAIOUIME B Pe3yJbTaTe J0-
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¢,con NOJTHUTEbHOTO  BHM

HHSl BEpTOJIeTa B B
7 , AYWHOH cpene. Una
NONOJHUTEbHOE  JeM

TaJbHOTO OlNepeHHs ik
BpalleHHH BepTojera of
HOCHTEJIBHO MONepPeuHo
OCH, H 'y BEPTHKAJIbHOT{
OlepeHHusi — HIpH Bpalie
HHH BepTOJeTa OTHOCH
TCJIbHO BEPTHKAJbHOH

Bosryuenae 0 N Bosmyuerue 7

Puc. 34. OcnoBHbie Puc. 35. Ocnopuble

THOB  BO3MYILEHHO- THIBL BO3MYIIEH- NPOLOABHON  ocei: H
r0 JBHXE€HHS cTa- HOTO JIBHXKEHHS Lo
THYECKH YCTONYHBO- craTadecky  Heyc- 1¢M MEHbIIE MJIOTHOCTh
TO JIETaTeJIbHOTO TOHYHBOTO nera-  BO3AyXa, TEM MeHblle 1
anmapara: TEJbHOIO  anmapa- neMInoHpoBanue.
Guorp A iePHORIeCKOE ;ra: anepHofHYecKoe ﬂeMH(prOBaHHe TaK-
Iﬁlll;’;)’rl&peoﬂﬂe; SaTgx—a-}g::lr;(i HapacTrawollee OTKJIO- }Ke yMeHbmaeTCﬁ H ”a
- HeRHe OT HCXOOHOro -
XaoulHe  KogeGammn; pexmma; 2 oveyr, OOJBIIHX VIJIaX aTaku
3 — HesaTyxamwollue

CTBHE  BO3MYLIEHHOro
ABUXKEHUA TIpH  Ge3-
PasNHYHOM  COCTOSIHHH
DaBHOBeCHS (npeans-
HBIH caydaii)

npodpuiaen onepeHus
BCJICACTBHE CPBIBOB IIO-
TOKa BO3Iyxa.

KoneGaHnus; 4 — Hesa-
TyXawiye KoaeGaHus
€ Hapacramwolei awm-
IUINTY ROk

Beskoe Bosmymennoe npusenne EEPTOJIETA  CONPOBOMAACTCS HHEPUHOHHBIM]
CHIaMM H MOMEHTAMH, BOSHHKAIOIHMH BO BCEX CAYy9asix M3MeHEHHUs BENHUYMHBI U Ha-
TpaBjieHHa ckopocTH. CleAoBaTesibHo, 4TOGHI CyAHTb 00 YCTOHYHBOCTH BepToJeTa,

- HeOGXOIHMO paccMOTpeTh CTabHIH3HPYIOLI He, HecTabHan3HpyioLiKe, KTeMudHpyIOmHe 1
HHEDUHOHHBIE CH/IBL H MOMEHTHl C YYETOM HX B3aHMHOrO Bauanus. Onpepenennyio
TaKHM 00pa3oM yCTOHYMBOCTB YaCTO HA3BIBAIOT IHHAMHYECKOH.

OCHOBHBIE THNIBI BOSMYLIEHHOrO BHKEHHS CTaTHYECKH YCTOMYHBOIO BepTOJeTa
H300paKeHH Ha pHe. 34.

Hem Goublle BesHunHa IeMNQHUDPYIOIMHEX MOMEHTOB, TeM GricTpee 3aTyxaioT KoJe-
Ganus BepTONETA, BHI3LIBAEMBIE CTaOHJH3UPYIOIHMU ¥ HHePUHOHHBIME CHAAMH M MO-
Mentamu. Ilpu snaumTensHbIx HeMObHPYIOWHX H MaJbIX HHEPUHOHHHIX MOMEHTAX BO3-
MYLUIEHHOE [BHXKEHHE BEPTOJETa OYNeT NpeACTaBASThCS KpuBoii /. Takoe aBumxenue
HaSHBAIOT anepHonnYeckuM. IIpH GOMbIUHX WHEPLUHOHHLIX CHIAX H MOMEHTax CTaTu-
YECKH YCTOHYHBBHIY BEPTOJNET CTAHOBHTCS HelTpanbHLM. Ilpu ymenbmenuu nemnoupo-
BAHUA BOSMYINEHHOE NIBHKEHHE XapaKTEPU3YETCH yBemHueHHeM AMIVIHTYAB KONeOanui
H CTATHYECKH YCTOHYHBLIH BEPTOJNET CTAHOBHTCS HeycTodunBbiM. Ha mpostBrenun me-

YCTORUHBOCTH IPpA 3TOM 6y11eT CKa3blBaThCA TakK¥kKe B3aUMHOE BJHAHHE MOMEHTOB
BepToJera.

TIpy OTCYTCTBHH CTaTHuecKol YCTOHYHBOCTH XapaKTep BO3MYIEHHOTO IBHMKEHHS
H0Ka3aH Ha pHc. 35,

YCTOHYHBOCTL BepTosiera 06HYHO XapaKTEPHIYIOT HEPHONOM, BPEMEHEM H HHTEH-
CHBHOCTBIO 3aTYXaHHsI BO3MYINEHHOIO NBHMKEHHS, a TAKKe YMEHBbIUEHHEM aMIUIHTY,1bl
KoseGaHn#l 3a oAuH mepHOx. 3a TapaMerpsl  HEeyCTOHYMBOCTH TIPH MePHOLHYECKOM
BOSMYIEHHOM ABUXXEHHM NPUHHMAIOT NEPHOL W BpeMs YABOEHUA AMIVIHTYIB KOJE-
GaHUH WM TOCTHXXEHHs ONpPEfeNeHHON BelHIAHL paccMaTpHBAEMBIX MapaMeTPOB JBH-
xewust. Tocnennuél KDUTEpHR ABNSIETCS OCHOBHLIM B Ciyyae anmepHOAHYeCcKON HeycTo-'
YHBOCTH.

50

) - o - b-
Jast o6ierueHus aHann3a YCTOHUHBOCTH EeproneTa uacrgegggﬁgix%
Ho. Jsi COOCHBIX
e pPacCMaTpUBAIOT OTAE]b i
B0 ycrin i HUHOCTH a3pOAHHA
UTEJBbHOH CHMMETD
ONYCTUMO BCJeJCTBHE OTHOC 12
21Tlfq§cxgﬁ CXEMBI, B 3TOM cJyuae NpOJoJbHOE JBHKEHHe OKaspBaeT
j a 60KO0BOE.
auyHTeJbHOE BJHUSHHE H . , | .
* [Ipn KasbpHeiimieM aHaju3e YCTOHYHBOCTH ynpaBneHH§a6g£§$OJelgTe
‘ CTAHOBKe |
! CHPOBaHHLIM, TIOTOMY UTO IPH Y
T s i B GOJLIIHHCTBE 'CJYy4aeB MOMEH-
: paTHt THAPOYCHIANTENEH B ‘
Ka-26 HeoOpaTHMBIX o roame
; s, H OTHEeJAbHOE pPacc
‘ TCSl Ha PYYKY YNpaBJeHHS,
T era ¢ oenob ‘ psieT CMBICJ. XapaKTepHCTH-
! eHHBIM yIpaBJeHHeM Tep .
foJieTa ¢ 0CBOBOXKN e Gy e
! CHPOBAHHBIM yNpaBJt
¢ 0CBOBOXKIEHHLIM U (HKC ‘ omnna
igmﬂ €CJIM IUTOK FHAPOYCHIHTENS HaXOAUTCS B OTNpeieIeHHOM TOJI
’

HHH.
§ 7. CTATHYECKASl H JUHAMHYECKASl YCTONYHBOCTDb
BEPTOJIETA

4 npu
Iox mPOAOABHON CTATHYECKOH YCTOMYMBOCTBIO TNOHHMAIOT BO3HHKHOBEHHE TP
MaJOM BO3MYILEHHH NPOJOJIBHBIX CTaGmm3Hp};}g§;y;);eMTgﬁMe:;§:}.mHHEM 1BY. OCHOBHEX
i eTa xapak :
ITpononbHOe ABHXKEHHE BEPTOJ N e T
: BIX YIJIOB dTakH Hecyll .

OB: CKOPOCTH M KOHCTPYKTHBH Hen
napﬁf eT}E’mBHme pymbl aTaKH M3MEHSIOTCS OTHOCHTENBHO OBICTPO, a CKOSOI%T}ZT:;Tqu-
]’;(e);bﬂgyMenJIeHHee Tostomy nas obJerdeHusi aHajqu3a yCJIOBHO H%Oﬂggbcgopocm i

i : KYyI0 YCTOHYHMBOCTH
acCMAaTpPUBAIOT KaK CTaTHYEC -
ORI yraax & TOM O YrJAy aTak{d Npu NOCTos
10 YCTOHYHBOCTD yIJ !

BIX yIJiaX aTaKd H CTATHYECKY 1 > ot~
HO;EIT(();}I(}(;EOCTX Hnorga npy OlLeHKe CTaTHYECKOH YCTOWYHBOCTH 3a Kpggingxngmm
s«gems{ Bepmi{anbﬂax neperpyska, NoTOMY YTO, €CJH BepPTOJET gioc% o sgomy}o
3aJaHHBIA YrOJ 4TAaKH, TO OH COXPAHHT W BePTHKAJBHYIO MEPETPY3KY,

HHe TPAeKTOPHH I0JeTa. i . o
HCKPFIT)J:S ;{Hanlilse HP%ILOJI}:HOI:I CTATHYECKOH YCTOHYMBOCTH HEOGXOIMMO PacCMOTP

V3MeHeHHe MOMEHTOB HeCyIuX BUHTOB H IJlaHepa BepTOJETA.

Mo MoMeHTHHIM auarpammam (cM. puc. 29 u 30) BuAHO, UTO

) POB: 1
Am, <0, T. € yBeJuueHHe YrJIa aTaku (rosesisiKa CONPOBOKAAETC
Aa ’ :

i a
yMeHplleHHeM K03(GuLUHeHTa NPOJOALHOTO M<OM€(‘HTfIIV;OEI\IJ g;:vgggﬂ}; 2
H HBIli TTHKHPYIOIUHH MOMEHT, 5
IuIaHepe BOHMKAET JONOJHHTENb o
mnﬁcnpcmGHanpr}omHM. Ecnu ke yriabl ataku drosensxa yl\f{(’?rléb’ll‘gK‘
10TCS1, TO KO3((GHIHEHT POLOJIbHOTO MOMEHTA yBeanHBaeTécﬁ, o Tax
B ‘ i
e COOTBETCTBYeT BO3HHKHOBEHHMIO JOMOJHUTEJIbHONO CTa H.r;: *cmll)yme
ero MoMeHTa IJlaHepa, HO Temepb yke KXanpy}omero.
Am, i .
Aa 0, 7O BepTOJeT HEYCTOHYHB, ECAH —
TpaJes. _ o
Cra6uausupyomune MOMeHTH Tuianepa Beprosera Ka 26rgoH1;gH'
BapHanTax NpAMEHeHHs 06ecleynBatoTCs 60MbIION n.nomam;}(; HbIPM oi-
TaJIbHOrO ONepeHHs C CHMMETDHYHBIM NpodHieM, yC’I‘alHOBJIeH 921)(1)ex-
HYJIeBEIM WM HEGObIIHM OTPHUATEJBHHIM YIJIOM YCTAaHOBK  Dbbex-
THBHOCTb TOPH3OHTAJBHOTO OTIEPEHHsT YJAYydlIaeTcs 3a cqe; 3¥13qmenb-
Ha ero KOHCOJSIX BepTHKaJbHOro onepenns. Ho mepexon sHasnTens:
HEIM OTpHuaTeJbHBIM YIJ1aM YCTAHOBKH cTabH/H3aTOpa Ip
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CTAaTHYECKOH HEYCTOHUHBOCTH IJIaHepa Ha OTPHLATENBLHBIX yriax aTak

Am, m, ;
(cm. puc. 29), Tak xak Ao > 0. Ilpu Aa = 0 mnamep Beproser

Ha 3THX yIJlaX aTakd CTAHOBHTCS HEWTPANBHEIM Ha MAJLIC HX H3M €H
HHS.

Ecaun npeanonoxurs, uro HECyIlHe BHHTHI KeCTKHe, TO TIPH NepeaHy
LUEHTPOBKAX y COOCHOIO BEPTOJIETA NOJKHA OBITh CTATHUECKAS yerof
UHBOCTb MO YIJIy aTaKH: NPH yBeJAHYEHHH YIJIOB aTaky Gbrosenaxa mnpi
POCT TATH HECYIUHX BHHTOB CO3AACT CTaGHIH3UPYIOULH HHKHPYIONL
MOMEHT, a NMpH yMeHbIIEHWH YIVIOB aTaku (rosessiKa YMeHbUIeHYe TAL
BUHTOB NPHUBENET K BO3HUKHOBEHHIO Ka6PUPYIOIEro CTabHIH3NPYIOLLEr
MoMeHTa. Ilpn mapuupHOM e kpemieHnn gonacreii YBeJHUCHHe yIi
aTaKH (IO3e/sKa CO30aeT NONOIHUTENBHOE OTKJIOHEHHe aaponmlamg
YECKOI OCH HeCYIHX BHHTOB Ha3saj, N03TOMY 5((eKTHBHAS L EHTPOBK]
ymenpuaercs. Ilo yeaosusiv  Gamancuposku HeCcylniue BUHTHI JOJIKH
COSLaBATL HA OTPHUATENLHBIX YIIAaX AaTakW MUKUPYIOMIH MOMEHT, |
5((eKTHBHAST UEHTPOBKA MOJKHA OCTABATHCS MoJ0KHTeAbHO. Ecut
yMenblIene 5¢HeKTHBHOH LEeHTPOBKH MeHee 3HAYHUTEIBHO, YeM IPHPOC
CHJIbL TSATH, TO M HeCYLIHe BHHTBI CMOTYT CO31aBaTh CTaBHIH3ND YIOLLH]

MOMEHT.

XapakTePHCTUKH  CTATHUECKOH YCTOHYHBOCTH HECYIUETO BHHT
YAYUIIAIOTCS NOTOJIHHTEIbHBIM AeMIDHPYIOIUM HHEPIHOHHBIM MOMeR
TOM BTYJIKH OT pa3HOCa TOPH3OHTA/IBHEIX apHHPOB. B pesyJabrare npg
BHJILHO TTOZOOPaHHBIX KOHCTPYKTHBHBIX napameTpoB y BepTosera Ka-2|
lIpH TOJIeTax ¢ paboOTAIOMMMH JIBATATENSIME 0GECTeYeHa CTaTHIECKA
YCTOHYUBOCTD TI0 YTy aTAKH CHCTEMED «HeCylllie BUHTH — TilaHep». H
MaJblX OTPHUATENLHBIX, 4 TAKkKe I0J0KHTEIbHbIX yriax araku (iose
JKa TIaHep BEPTOMeTa CO3/laeT NUKAPYIOUIHA MOMEHT (CM. puc. 30
M03TOMY y c0a1aHCHPOBAHHOTO BEPTOJETA OCh a3pOoAUMHaMHUecKOH cH
HECYIlHnX BUHTOB NO/KHA MPOXOJNTH BIEPENH IeHTPa TAKECTH, B 3
caydae yBelHYEHHE yIJla aTaku H 3aBaj KOHYCa BpAIUEHUs BHI3OBEY
3HAYHUTEJNbHBIH AecTabUIN3HPYIOLHI, KaOpUPYIOLIHA MOMEHT HeCcyLIuX
BHHTOB, KOTOPBIH MOMKET 0Ka3aTbCs GOJbine CTabUMU3HPYIOLIEr0 MOMeH-
Ta nnavepa. HauGonee Bepositen taxoit cayuai NpH IOCTATOYHO 60JIb-
LIHX TIONOKUTEJIBHBIX YI1aX aTakd (I03esKa, COOTBETCTBYIONIHX none]f

Ty Ha pexuMe caMoBpallleHUs] HeCYIUHX BHHTOB, 3

Ananus craruueckoln YCTOUUUBOCTH OBl IpHBEJEH 110 «H30JHUPOBaH:
HBIM» MOMEHTaM ILIaHEpa W HeCylero BHHTA. Ilpu ananuse xe ycToif
HMBOCTH Ha PA3/IMYHBIX pexuMax Iera Oymer paccMaTtpuBaThCH U B3a:
MMHOE BJIMAHHWE HECYIIHX BHHTOB, (lo3ensiKa, 6aJaok, ONEPEHHsA u Ip;
ITO HECKOIBbKO MEHSer BEJINTHHY 1apaMeTPOB, HO NPHHUUIHAILHO aHa:
siu3 He MeHsetcs. [lostomy 6e3 KoanuecTBeHHO OLEHKH CIIOCo6 yCJIOB-'
HOT'0 U30JIHPDOBAHHOTO DAaCCMOTPEHHSI MOMEHTOB IJlaHepa W HecyHiuxX
BHHTOB MOXKHO IIDHMEHHTh W JJAA aHaJH3a JAPYTHX BUAOB CTATHUECKOM
YCTOHYMBOCTH, HalpuMep, 1o CKGPOCTH. ‘

CratHueckas yCToiUHBOCTD NO CKOPOCTH y HeCYLIHX BUHTCB C 1Hap-
HUPHBIM KpeNJeHHeM Jomactell o6ecneuyuBaeTcss B OCHOBHOM ‘M3MeHeHH"
€M 3aBasa KOHYCa BpAallleHUst NPH H3MEHeHHH CKopoctHu Trosera. Tax;
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ecal CKOPOCTb BO3AYUIHOrO MOTOKA YBEIMYHTCH, TO‘K‘OAHyC :Bpau(_ll)ey‘lﬂuygf
OTKJIOHHUTCS Hasald. A BBUJY TOIO YTO y BHHTOB H3MeHeHHe K??%)e -
¢HTOB MaXOBBLIX IBHXKEHHH TpPH NOCTOSIHHOM Liare B 60J1bIHI/IHC’1;16 ¢ y_
qaeB 6GoJblle, 4eM DPHPOCT TATH, TO B pe3yJjbTaTe 06pasyercs K gegcyﬂ
oumit MmomeHt. OH  Oyger CTaénJmspr}omHM, Taxk Kax6cosn crea
GoJbliiee COMPOTUBIEHHE BO3LYIHOMY MOTOKY, U CKOPOCTD yue}T{meIy)IT-
MHTBCA YMeHBUHTbCS. [IpH yMeHbUIEHHH CKOPOCTH ‘nonera yn;%HﬂHsﬂ_
cd M 3aBaJ Kouyca BpAalleHHs IO TOTOKY, YTO CO3JacT yXKe CT

pYIOILAA TUKHPYIOUHHA MOMEHT. ‘

Y miavepa BeprosieTa NPU YMEHbIIGHHH CKOPOCTHOIO Hanopacﬂi
OTDHIATEJAbHBIX YIIaX aTaKW YMEHbIIHTCH KaOpUPYIOIHUT MOMeHTé, w go_
llaABaeMblff’I FOPH3OHTA/IBHEIM ONEepeHueM, uTo TaKKe 6yner CHOC(A};:T;c%
B4Th BO3HHKHOBEHHIO CTATHUUYECKON YCTOHUHMBOCTH IO (‘ZIK‘OTpO‘CTH. , in)-
[HYHO, TMPH YBEJIHYEHHH CKOPOCTH TI0JIeTa ‘Ha MOCTOSHHOM QTPHH Igu;m‘l
HOM YIJe aTakd (losenadarxka y mjaHepa yBeJTHUHBACTCA Kaopnp}é o
MOMEHT, 00ecleunBAIONINE CTATHUECKYI0 YCTOHYHUBOCTD 1O CKOP
BEPTOJIETA.

HismeHeHye CKOPOCTHOrO Halopa IIpd NOCTOSHHOM nonommenbﬂox
yrJie aTaku (o3ensrKa BbI3OBET aecm6mn3upy10mne MOMEHTB gf/{i}:n
pa: IPH YBEJHUYEHHUH 'CKOPOCTH YBEJHYUTCH nnrxnpyioumn ;1 e m.
Heycrofiu#BOCTh IJIaHepa MOMKET 3HAYUTEJbHO MPEBBICHTL CTAT qé: yeT
yCTOMUMBOCTL HECYILEero BHHTA, B PE3YJAbTaTe UEro BEPToJeT OyA
CTATHYECKH HEYCTOWYUB MO CKOFOCTH.

HpH aHanuse 6aJIaHCPIpOBO‘{HI)XX KPHBLIX Ha Pa3JiHUHbIX PeXHUMax roJera H;}(I)'[](\;)Igz:
3VIOT KakK KpI/ITeI)HI:I CTATHYECKON yCTOI‘/’I“IHBOCTH u3MeHeHHe 3HaxKa NPOAOJLHOIo MO}

Ta no ckopoct. Ecau ——,V>O, TO BepTOJeT OYAeT YCTOHYMBLIM, TaK Kak pocCT
’ A
HHY
CKOPOCTH COMPOBOKAAECTCS YBeJHUeHHEM KaOpUpYIOIero MOMEHTa, a MDH YMeHbIIeHH

A
Ecau xe — <0, 710 3TO
CKOPOCTH — MEKHPYIOWero (OTPHIlaTe/ibHoro) MomeHTa. Lc <0,

AV
AM

7 — =0  BeproJieT HeliTpaseH.
CBHJIETEJBCTBYET O HEYCTOIYMBOCTH BepPTOJIETA, & NpH G p

Tox myTeBofi CTATHYECKOH YCTOHUMBOCTbIO NMOHHMAIOT BO3HWKHOBEHHE TIDH MaJioM
7 HX MOMEHTOB.

BO3MYUIEHHH TTYTeBBIX CTaOHIH3HPYIONL i y
glsnmenne BepToJieTa OTHOCHTE/NBHO BEPTHKAJbHOH OCH CBA3AHO ygT:ff‘gdHe;OeCHTlf}!O
er o6aanaTh NyTeBOH CTaTHYECKOH R
yraa ckoabxkeHusd. Beproser 6yn 1o,
€C/IH TIpY M3MEHEHHH YIJ1a CKOJbXKeHHs OH OYIeT CTPeMHThCS YCTPaHHTD 3T0c>CbH3Br:STO_
Hue. Uanie Bcero moJeT BLIMOJHAETCH 0e3 CKOJbXKEHHs, KOTNa nponomwag}o Bepro-
JeTa HanpapJeHa 10 IOTOKY, Xax ¢uworep. Tlostomy myresyio CTaTPI‘-IeiII;y Hey Toitun:
BOCTb MHOTAA HaswpatoT G.worepHoi. Ho wu3MeHeHwe yraa CKoJIbXeH 7 se Merer
PEAKTHBHBIX MOMEHTOB HECYIHX BHHTOB, [I03TOMY, ecy npenebpeup IyTe BN MOMEN:

TaMH OT GOKOBBIX CHJ HECYIIHX BUHTOB, TO MOXKHO paccMaTtpuBaTbe JH yTeBY

CTAaTHYECKY YCTONYHMBOCTD NJaHEPa.

Ananus TyTeBOl CTaTHYECKOH YCTONYHBOCTH MOXKeT ObiTh H‘pO\‘Be,(ElL)E;,/‘IH
IO MOMeHTHBIM auarpammam (cM. puc. 32 u 33). Kax BuaHO H3 rpa

~10° ‘ : 1 ax InpuMme-
. KOB, B IuamnasoHe yIJoB CKoJbXenus = 10° Bo Bcex BapuaHT p

HEHHS Ha NOJOXKHUTEJNbHLIX H OTPHUATENbHDLIX ITOJETHBIX yriax aTaku

- Grosenska kpUBble H3MEHEHHs KO3(duureHTa MOMEHTa HMEIOT OTPH-

Amy,
A

narenbHBIH HaKJI0H <0)- DTO CBHAETEeAbCTBYET O IIYTEBOH
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CTaTHYECKOH  yqroHyuBOCTH Niavepa. Tak, wanpumep, mpu IpaBom
CKOJILMEHHH BO3HHKAET OTPHIATENBHBII (pasBopauuBawmuii BIIPaBo)
IYyTeBOH MOMEHT, CTpeMsIHiics YCTPaHHTD CKOJNbXKeHHe., Ecan ke BO3-
HHKHET JIeBoe (OTpHIATeNbHOE) CKOJIbXKEHHE, TO 06pasyercs: MoJoKH-
TEJABHHH (pa2BOpaYHBAIOLIHE BJIEBO) NYTEBOH MOMEHT, TaKiKe cTpeMs-
IUHACA YCTPAHHTb CKOJbKeHHe, Ho ecau BepTOJIeT HAXOAMUTCH B I1OJO-
KEHHH DABHOBECHS HA YIJIAX CKOJMbKEHHS [10 a0COMIOTHOH BesHuHHe
Goabue 10° 10 y pasandupx BAPHAHTOB MPHMEHEHHUs BEPTOJIETa XapaK-
TEPUCTHKH IyTeBOH YCTOHYHBOCTH H3MEHSIOTCS, Hanpumep, B rpyso-
TaCcaxKupCKOM BapHaHTe B QUANa3oHe YIJIOB  CKOJbXeHHs 16—20°
(cM. puc. 33) mposasercs IIyTeBasi HeyCTOHYHUBOCTE., STo XapaxkrepH-

my

3YeTcA OTHOLUeHHeM =>0. U uem Gosbuie B s1OM IHanasoHe

YBeJIN4YeHHe IIipaBoTO CKOJIbXKE€HHUA, TeM 3HauHuTeJIbHee MOMEHT, PpasBo-

Am :
PauHBalOIWK Beprosier Baeso. [pu Aﬁy =0 (cM. puc. 33, B>20° |

BEPTOJIET 06siaiaeT HeHTPaTbHON MyTeBo CTaTHICCKOH YCTOHYHBOCTBIO,

T. €. He BO3HHKAET HHU CTaGUIB3HPYIOIHUX, HH AeCTabMIH3HDPYIOIHX
MOMEHTOB. :

- B peitcrButensrocrn ma pacnpenenedue RaBJE€HHH 1o njiaHepy Ha
PA3MHYHEIX peXHUMax MoJeTa BJAHSIET B3aHMONCHCTBHE MEXKLy HHIyK-
THBHBIM IIOTOKOM OT BHHTOB H IIOTOKOM OT TOCTYIaTeJNbHOTO NepeMelie-
Hus. Bausier Ha cremenp HyTEBOH CTAaTHYECKOH YCTOMYMBOCTH H yroj
aTaKH (IO3e/sKa B PasIHUHEIX BapHaHTax npuMeneHns. Tak, uennita-
HHA MOJleIH IIaHepa 1I0Ka3aJu, 4To HUpH YMEHbIICHUH YIila aTaku JHa-
430 YIJIOB CKOJbKEHHS, Ha KOTOPBIX IJ1aHep 06MafaeT CTaTHYECKON
YCTOAUHBOCTHIO, HECKOJBKO paciuinpsiercsa. Ho npurnunuannupmg 1900315:00); §
K daHalH3y NyTeBOW CTATHYECKOH YCTOHYMBOCTH Ha PAa3JIHYHHIX pexu-
Max 1ronera He u3MeHsieTcs.

¥ Beprosiera Ka-26 nyresas CTaTHYECKasl YCTOHYHBOCTD JIOCTHraer-
€ YCTaHOBKO! GOJMBIIOTO 110 IIOLIAH BEPTHKANLHOTO ONEPEHHS B «a3po-
AMHaMHYeCKOH TeHH» (¢rosenska. Hpumepunriz Xapaxkrtep oOTekaHus
IyiaHepa B nojete 6e3 CKOAbXKeHHs H300paxkeH Ha puc. 36.

Ecmu xe Bosnumkuer cxoupn-
KEHHE, TO YaCTb BEPTHKAJBHOIO
OIl€epeHHusl BEIXOAMT M3 3aTeHEHHUS
H ero 3¢ ¢ekTHBHOCTD YBeJIHYH-
Baerca. Yem Goxee mnepexnss
LEHTPOBKA, TeM GoJbliie cTabH-
JHMSHDYIOWH MOMEHT OT BepTH-
KaJbHOTO ONEepeHHs Ha MaJbixX
yrhilax ckombxkenns. Boabmue xe
YIVIBL CKOJIbXKeHHst 6YIyT compo-
BOXIATbCSI CPHIBOM TNOTOKA Ha
BEPTHKAJLHOM OIIEPEHHH, CMe-
Puc. 36. Asponunamuueckas «renn» d10- HMEHHEM CyMMapHO# GOKOBOM cH-
3enmKa JIbl IIaHePa K UEHTPY TAKECTH H
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XKyAlleHHeM HyTeBOoH ycro#iuusoctH. ITpu CMeUleHH! Hasaj Ha BePTH-
I}:aJIbHOM onepeHHd 006pasyercd AeCTaOMJIH3UPYIOMHA MOMEHT H Bep

JeT HeyCTOHYUB. ]
T Ha.nn}tlme Ha pyJsiX HalpaBJeHHs OCEBOH KOMIEHCAIUH H yCTAHOBKA

HeoOPAaTHMBIX THAPOYCHJIHTENEH NPUBOAUT K TOMY, YTO xapaKTegH‘chn
nyTeBOH CTATHYECKOH YCTOHYHBOCTH OJHHAKOBHL KakK NPH OCBOOOXKEH-
HOM, T&K H 1IPH 3a:KaTOM yIpaBJeHHUH.

Tlon momepeyHOW CTAaTHYECKOH YCTOHYHBOCTBIO IIOHHMAETCS BO3HHKHOBeHHe MPU
OHIHSHPYIOLIHX MOMEHTOB.
IX BO3MYIEHHAX MONEePeyHbIX CTa I ]
Maana Bep'ryoneTe KaK ¥ Ha JIO00M JeTare1bHOM allaparte, HCNOJb3YIIeM aspolﬁu
aMHYECKHH NDHHUMII IIOJIeTa, KPeH caMm mo ceGe He BBI3BIBaeT JlOHOJIHHTeIIbH‘b:X eg_
HeHTOB Ho kpeH BBI3LIBa€T CKOJMbXKEHHE, U B Pe3yibTaTe CKOJBXKEHHS Momeml;,mi(}IeT
MTB ;ouiue Ha BepToJIeT, H3MeHsiOTCcd. Ecan B pesyabTaTe CKOJbKEHHS Bo;z HKiCT
;on%nﬂmenbﬂmﬁx nonepevHpli MOMEHT, HalpaBJeHHBI B CTOPOHY, na{onﬁ;&oﬂozb_
€T CTPEeMHTbCS CO3LATh KPeH H yMe J
JNbKEHHUI0, TO 5TOT MOMEHT Oy )
f}?gﬂne TlosToMy Takoll MOMEHT SIBJSIETCH craﬁmnaupymurllum, a ero unﬁ)ﬂ%s;sél:;mie%}zl:
: 23 o U] IH _
aTHyeckoll ycroliumBocTd. [lonepeunn ,
TeJAbCTBYET O ITIOIepeyHON CT - -
légrlomuﬂ Bycropox-ry CKOJIbXKEHHSI, YBEJUUUT YIVIbI KPEHA M CKONbIKEHHH, a 3HAUHT SBHAT

ecTabUIU3UP VIO HM., . . . ]
“ ﬂCneﬂosaTeJ?bHo, YCJIOBYE MONEPEYHON CTATHIECKOH YCTOHYMBOCTH MOXKeT ObiTh 32

TIMCAHO KaK _Amx<0’ 4 YCJOBHe IIONEPeYHOH CTATHYECKOH HEeYCTOHUHMBOCTH Kax
AB

Amx>0 l'IpHﬂr =0 BeproseT craTHuecKH HeHTpPaJied B INONEPEYHOM HANPAaB-

A AB

JIeHHH.

Y HecyLIMX BHHTOB C LIADHHPHBIM KpPeNJIeHHeM JoIacTefl nonepeqﬂif{ocﬁrzgcp;qe}z{celéz;sf
YCTORHBOCTL 0BeCHeqHBaeTCs YBEJHUEHHEM OTK/IOHEHHS aaponnH“aMqueKTﬂBHOﬂ Hecy:
IHX BHHTOB II0 TIOTOKY. DTO IIPHBOAHT K YBEeJAHYEHHIO fonepeunoi s¢d A e
POBKH H CTPEMJICHHIO BePTOJETa CO3[aThb KPeH NPOTHB CKOJbXKEHHS [

HEHHs.

Hannune y coocHOro BepTosiera HECYIIUX BHHTOB C pa3HeceHH‘1:‘M£
TOPHM3OHTAJIBHBIMH II2PHHPAMHU CO3JaeT 3HAUHUTEJIbHYIO no‘nngeItéH};IX
CTaTHYeCKYI0 ycroHumBocTh. [losromy paxe unpu Hgsrﬂaqm HIX
CKOJbXKEHHAX BEPTOJAET 6YAeT CTPEMHTLCS Pe3KO HAKPEHHUThCH B IIp

IO ' DOHY.
BOHEIJ;I(ZIX;}II\Z;;&zﬁHHYH‘OH‘ep‘eqHOﬁ cramqecrfoﬁ }ﬂCTOI';I‘-H/I?B‘OCTI/I BIe<p?i0ﬂ§ITa}
HCKYCCTBEHHO CO3/1al0T MONEPeUHYIo HeyCTOHUABOCTh niaHepa. Kaxk B‘Hg._
HO 110 MOMEHTHBIM AHarpamMmam (oM. puc. 31 u 33), KpHUBble HMEIOT
Amy,
AB
Ha MOJEeTHBIX YIJIaXx aTaku (diosesnsiKa Bo BCEeX- BapHAHTAaX HPEZSHEHJ?Z
ITpu npaBoM CKOJIbXKEHMH CO3AAETCS MPABBIH KpeH, a 1pu Je e
Bblil. B 3TOM AHana3oHe YrioB CKOJbXKEHHS IIJIaHep BEPTOJIETa Hey -
4YUB B TIONepeyHoM Hanpapaenuu. I1pu 6oabinnx yr.ngx CFOH;:ﬂe};HMﬂme
SKCILTyaTalUOHHOM NHana3oHe YIJIOB aTaKH B MOMEHTHOM AHArpe c
TOSIBJISIETCS «/I0XKKa», W IJaHep BepTosieTa B OZHHX CJAydasx HeHTpa
Jie ! yCTOHYHB.
HeHhilfeggz;:: }},l((:inT-OfIqHBOCTb nJjaHepa o6bSCHAETCS pasmemeﬂgreey
LIeHTpa naBJeHHsT BePTHKAJbHOTO ONepeHus HHXKe LeHTpa fﬂ}){KeCTéd agf
TOJI€Ta, YTO TIPH BO3HHKHOBEHHH HE3HAUHTEJBHOTO CKOJIbKE HHKOJIII}}KG-
Jectabunusupyrouyii MoMeHT IiaHepa. [1pu Gospliux yraax ¢
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HUS W IIDH 3aTEHEHUH NJaHepa ¢iosensikeM Ha BEPTHKAJbHOM OIlepPEHHH
06pasyioTest CPLIBHL IOTOKA H ero 3 eKTHBHOCTL 1 AeCTabUIH3UPYIO-
LHHe MOMEHTH YMeHbHIAIoTCS, Hecrabunnsupyomue MoMeHTHI YMeHb-~
WAOTCS TakkKe NPH YBEJHUYEHHH BEPTHKAJIbHOL UEHTPOBKH,

M3 nposenennoro HICBEPXIIOCTHONO aHa/Iu3a YCTONYHBOCTH BEpTO-
nera Ka-26 caenyer, uto Ha ONPENENEHHBIX peXHMax OH O6janaer
NPONONBbHON CTATHYECKOL YCTOHUHBOCTBIO, JOCTATOUHBIM nemngupona-
HHEM HEeCyluuX BHHTOB M IJaHepa, V Hero OTHOCHTENIBHO HeBeJdHKH
HHEPLHMONHEIE MOMEHTD, a TaKKe HEe3HAYHTENbHO BIUAHMUe GOKOBhIX
MOMEHTOB Ha IIPOOJbHELE, .

Mexny nonepeunsiMu u IYTEBBIMH MOMEHTAMH B3aHMOCBS3bL GoJiee
TeCHAst ¥ NO3TOMY, 4TOOL OGEeCHeuuTs YCTOHYNBOe GOKOBOE ABHIKeHiie
BEPTOJIETA, NONEPEYHON ¥ NYTEBOH CTATHYECKOL
trouno. Heo6xonumo emnge [IpH ONpeNeIEHHOM COOTHOIICHHUH MeXKIY
AEMIQHPYIOUIUMH H HHEPLHOHHBIMH MOMEHTAMH JOGHTHCSE HEKOTOPOTo
COOTHOLICHYST MKy NMYTEBOH ¥ NONEPEYHOH CTATHYECKOl VCTOUH-
BOCTbi0. B mporuBHOM ~cayyae OCYIIECTBJICHHE OAHOH YCTOHYMBOCTH
OYyJeT MelaTh NPOsIBAEHHIO APYToH,

Ha ,COOCHBIX BepTOJIeTaX OOBLIUHO CTENeHpb NOTIEPEYHOH CTAaTHUECKON
YCTOHYHBOCTH NPEBOCXOJHUT CTENeHD TYTEBOH CTATHYECKOH YCTOHYHBO-
ctu. Ilpu upeamepros IONIEPEUHOl CTATHUECKOH YCTORYMBOCTH 1 2Hep-
THYHOH PEaKUMH N0 KPEeHy Ha CKOJMbIKeHHe BOSHHKAeT He Bcerjga sary-
Xaiollast packayka BepTOJeTa OTHOCHTEJbHO TIPOAONBHOA ‘M BEPTHKAJIb-
Holt ocefi. Tax, ecam nmox pefictBuem MaJoro BO3MYILEHUS BO3HHKAET
KpeH M BCJ€I 3a HUM CKOJbXKEHHE, TO BEpTOJIeT OBICTPO ycTpaHsier
KPEH, HO MOXeT He yCHeTb YyCTPaHHTh CKOMbKEHHE U3-33 MeHbINel cre-
[IeHH MyTeBOH CTATHYECKOH yYCTONYHBOCTH. OcraBiueecss cko/bKeHMe Bbl-
SOBET KPEH ¥ CKOJIbJKEHHe B IPOTUBONOJOKHOM HaNpPaBJACHHU, BO3HHK-
HYT KOJeGanus, 3TOT BUA GOKOBOI HEYCTOHYHBOCTH Ha3hIBAIOT KOJe6a-
TeJIbHOM.

Ha seprosere Ka-26 MoA6OPOM  CHeNHABHEIX KOHCTDYKTHBHBIX
apaMeTpoB ylanoCh Ha HEKOTOPBIX PeKEMAX MONeTa HCKJIIOUHTh KOJie-
GaTeJqBHYIO HEYCTOHYUBOCTD | JNOOUTbCST OOIIel IHHAMHYECKOf YCTOH-
duBocTH. Ho apyrue pexumb nosera XapaKTEePH3YIOTCs caabo Bbipa-
KCHHLIMH DacXOAAIIHMHCH KOJe6AHUIMY 1o KPEHY, TaHraXy U phicKa-
HHIO C IIepUONOM KosteGaHUi BepTosiera 6—§ cex.

[lo ouenxe nunoros BepToser Ka-26 umeer NHHAMHYECKYIO YCTORH-
4HBOCTb He XYKe, UeM OZHOBHHTOBBIE BCPTOJETH], HO Jyuille, yem Ka-15.
Tak, na kpeiicepcknx pPeXHMax mojeTa BepTOJeT MOKer COXpaHsTh
HCXONHEI peXXuM B TedeHue 15 cex. Bosee NOAPOGHO  YCTORYHUBOCTH

6yner paccMoTpeHa mpH KOHKDETHOM aHa/lM3e DpasNHYHLIX DEXRUMOB
nojera.

§ 8. OCHOBHBIE XAPAKTEPUCTHKH YIPABJISEMOCTH

OnnuM w3 ocnoBHBIX NapaMeTpOB yNPAaBJASEMOCTH SIBJSETCS 3(deKTHBHOCTD
ynpassenus. MaremaTuuecku aekTHBHOCT YOpaBJieHHsl NpeACTaBasfeT co6oli Besu-
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YCTOUYHBOCTH Henocra-

eHus
BJASIOUIET0 MOMEHTA, BOZHHKAIOWIETO IIPH OTKJIOHEHHH opran{;):cxyglgaﬁgm i
Y ey Ila xOMaHAHLIX pHYArax ynpasjaeHHs (pyuka LHUKIH Jara %
Ha O ey xona Gepercss 1 MM, a Ha HCNOJHHTEJbHLIX Oprawax ymp ek
Helxaﬂﬁ;;zsilg;:{aﬁiynepeKoca, AuddepenunalbHOe H3MeHeHHe IIara, py/ab Hanp
(rape

KakK =
1) — 1°. Tlostomy sdexTHBHOCTL YNPABAEHUS MOKHO DPELCTABHTH M
yust) — 1
AMynp L. AMyp
= in MY = —m——.
AR Ax

0JIBHO-
BesiyunHa yOpaB/sioliero MoOMenta u 3QdexkTuBHOCTh ynpaBm}z/l}gZ?bBoilpB(ngmqﬂHH
[OTEPEeUHOM YHpaBAeHHH A KOHKPETHOH KOHSTpyKuHHHEZ?ElTH;aI;HHVTOB e
i HHAMHYECKOH CHJIDLI . )
IBHOH LEHTPOBKH U a3pON Sbexrua-
i(gg)rim};e nyTeBorop yIpaB/aeHdsl NPSMO IPONOPIHOHA bHA MOILHOCTH, MOABOI
H
era.
HHTAM, H CKOPOCTH T10J] S
’ ,U,JI’SI CPABHUTENbHON OUEHKH YNPaBAsEMOCTH BepTOJeTa BHBSI;"[HTSHQ)I-&?IQ?{T?{BHO-
B nua [6]. OTHocuTeaD
5 PEeKTHBHOCTH YHpPaBJe THEH O
curelboh b0 oTHoulenrne 3G(EKTUBHOCTH YIPABJICHHS K 6y
¢ThI10 yNpaBJeHHd Ha3bBAIOT - "
MOIi OCH BpauleHus M° = ——
WHEDUHH BEPTOJETa OTHOCHTENBHO paccMaTpuBae p 7
TeM 3HauH-
Uem Gosbliie 5(G(eKTHBHOCTh YNPABICHAS W MeHbILe MzmeHT ::Ii:plgg;, T o
resbHee OTHOCHTENbHAS 5QMEKTHBHOCTb YIpPABICHHUS. ﬂTig e achon.
TeTHOTO Beca OOBLIYHO MOMEHTH! MHEePLHUM YBEHUUHBAIOTCH, HocHTensitan Sper:
I’;(:Y;SHOCTb yOpaBJeHUs BO3PAcTaeT ¢ yMeHbIIEHHEM HOJ;:)eT:J?gI?H?IeCHth};epHO oA oo
S eKTHBHOCTb  Ynpa
TOB oOTHOCHTeNbHAS 3P B 8 pass
gblxbieepﬂ?g: y ofHOBHHTOBLIX. [T0oaTOMY CcOOCHEIE BEPTOJCTEI HMeIOeT 146-914”;;/]1;213;
O}?opeﬁ’ue NPH CTYNEHYaTOM OTK/IOHEHAM OPraHa YNpaBJeHHs Ha €MHH HTeJ.IbHHM
& VMeHbllIeHHe TIOJYUYEHHOTO BEPTOJIETOM yCKopelé)HH xapaKTHeiuslyv[}OTHg;;(ég}OT BN
HpM gemn¢HpoOBa
) panuem. OTHOCHTE b r HASHBAIOT OTHO-
e ¢upyloiero MOMEHTa K MOMEHTY MHEPUMH BepTojera OTHOT p
weHnyde AeMnQupy vt : N
A oTHOUIeHMe OTHOCHTeJbHOH 30¢

i " C Ao —
CMaTpUBaeMOH OCH BpalleHH:: M

aKTE€PU30BATH
HBHOCTH YNPAaBJEHHA K OTHOCHTEIbHOMY HEMHCI)HPOBaHHE ”i};léiie;x(:xfo ecgﬂ osath
'Teakumo BepToJieTa Ha OTKJIOHCHHE PHlYaroB YIpaBieHHA. [len HTETLHO, ¢ T o
P JOHUT OpraH YNpaB/JeHWs Ha eMHHILYy XOAa H saukcupyer ro, T0 €0 b S
OTﬁ yeHHOE YIJIOBOE YCKOpeHHe NOoJ [IeHCTBHEM neMn(pry}omerMOMeHTa 2 yeis
TI]I(J)H¥CH Y B ganbHefiineM INpH ypaBHOBELUMBAHUH ynpamn}ome;gmﬁ o o o
. T. .
aniaTbesd ¢ MOCTOSIHHOH Y
BaHus BepToJer OyaeT Bp poctsio. Hen
iiﬁgl?;gp;(b(bemwﬂgcm ynpaBJeHns ¥ GoJbllie AeMNupoBakHe, TeM MEH y
T oJIeTa.
CKOPOCTb BPaLleHHs BepT ‘ N
i bHON (P (EKTUBHOCTH YIPaBJeHHsI XK OTHOCHTENILHOMY
OrHOoLIeHHe OTHOCHTEN e
5
UPOBAHHIO HA3LIBAIOT UYBCTBHTENBHOCTLIO YIIPABJCHHA: K® = e

Ho Ttaxk Kak

i CTH BpalleHus
BCTBUTEJBHOCTb YNPABJICHHS XapaKTePH3YeT BETUUHHY ymosouﬂ;{ggo MO}K}];{)O Lo
qu OTKJIOHEHHU OpraHa yrnpasJeHHs Ha e[HHHIY XOja, TO ee Be n agqenm Joxy-
2$Tb HecKoJbKHMH crocobamu. Hanpumep, qYBCTBmpe;;};g;TﬁbKyne%elv;eme}m}o o
i TH B
OIlIeHHe YIVIOBOH CKOPOC
6BITh OlpefeseHa Kak OTH
Ha yNpaBJ/CHHS. S
Yyp BpEMEHHBIX BEPTOJICTOB 60abIIKE MOCTOSHHbIE YIJIOBLIE cxo;;‘(;%t;do”}; e
T CoogTuraeTcx B OCHOBHOM He BCJeJCTBYe 3HAUHTENbHOH 3hdex 1BHOCTH yIIpas-
Ho 9,;();[ Bcnencfsue MOHHKEHHOro NeMI(pUPOBAHUS, LIp'esmepH;:ﬂ zzBCTBHTeJIbHOCTb
et leHus TAKXKe HemeaTeJbHa, KAK H HELOCTATOYHAS: BHICO e waenon,
ynp;;{ermﬂ MOXKeT NPHBECTH K packauke BepToJeTa, a IpH }fiﬁ T oot
¥IG1JII)I:HOCTH (3¢ bexTHBHOCTH) YNPABJEHUsl MOXKHO He yCreTb YH ¢
" OTHOWIEHHEM
1o Kax oTMeuaJoch, 4yBCTBHTEJLHOCTb YHpPaBJIEHUS g;ggggg;e{q‘c%o;%my e
i OTHOCHTEJIBHOTO JAeMIl .
bHOH 3((EKTHBHOCTH H ) oaTomy Ha iys-
OT:IS;::L?QOCT]: yg)[(gmeﬂnﬂ MOKHO BO3IeHCTBOBATL € rlorwollél;_lg6 aKT 9(1)(13e1€mnngcm
'CI'TaK Hi)HpaBHHBalOT 3 PEeKTHBHOCTL YIPABJAEHHS BepTO/CTA
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YIpaBaeHust Beprostera S=058, Y KOTOPOro Ao jaHHbIM i

POBEEHHBIX HCCJAEI0BAHUI
6.1M3Ka K ONTHMaJIbHOM.,

OCHOBHBIM CPELCTBOM TOJyYeHHs NPHEMJIEMO#l YYBCTBHTEABHOCTH YIpaBeHus
HACTOfALLEE BPEMS ABJSETCS YCTAHOBKA CPEICTB MCKYCCTBEHHOH CTabH.I
J1eTa, YBEJIHYHBAOWMX JeMAupoBanne. K TakuM CPeACTBaM OTHOCHATC

H3ALHMU BEpTo-
"""""""""""""" creprun Benna, cepsoaonarku Xuse

51 aBTONHJOTH.
THPOCKOAHYECKHE pa u np. Ho nas noayuenuy
OTIMUHLIX XADAKTEDHCTHK YNPABIAEMOCTH ONHOBPEMEHHO TPeGYeTcsi M yBeAHueHuo
5 QexTUBHOCTH ypaBJeHHUS.

Hro6u NOCTHYBL YIVIOBOM CKOpOCTH BpaNIeHHs, XapaKTepH3yeMol UYBCTBHTENBHO-
CTbIO yNpaBsierus, TpeGyeTcs onpefieseHHoe Bpemsi. K yMeHbuIeH#IO BPEMEHH 3aMasini-
Baums TPHBOJHT YMEHbLICHHE MOMEHTA HHEPUMH H YBEJHYeHHE NeMI(HPOBAHHS, fIpn-
GJIMKEHHO CUHTAIOT, YTO BpeMsi éma HOJTYyYEHHsT IOCTOSIHHON YIVIOBOH CKOPOCTH Bpaliic-

EHSL COCTABJASET NPHMEPHO

M‘” ceK. I/IHOI‘Ila HPHHHMAIOT 3a 3anasj]blBalHe BDEMSs

+

OT Havana [eACTBUA OPraHOM YOPABJICKHS [0 HAYANa H3MEHEHHS pexuMa IoseTa Wam
TIONIOXKEeHHS BepToJeTa. IT0 BpeMs o6paTHO MPONOPHHOHA

C}Z)HpOBaHHIO H He JNOJXKHO IIPEBLIIIATH BEJUYHHDI,

JIBHO OTHOCHTEJIbHOMY A€M~
nuJaoTa.

onpeaessieMoit GBICTPOTOR peakuuu

Ecin paccmarpuBath oTknonenue oprana YnpaBleHHs, NPUXOAAIEECH He Ha €AU-
HHLY XOJa, a Ha GO/bLIYI0 BEJMYHHY, TO YIVIOBOE YCKOPEHHe, coobiiaeMoe BEPTONETY,
YBGJIHUHBACTCS, TaK KAK YBEJIMUMBAETCA YNPABJSIOWIAN MOMEHT. MaKCHMajbHEG yo-
PABJIAOINH  MOMEHT, BO3HHKAIOWMHH DNPH OTKJIOHEHHH OpraHa yhOpaBjaeHuss oOT

HeﬁTpaJ!bHOI‘O HOJIOXKEHHSI N0 YIopa, Ha3bIBalOT M O HHEOCTBIO YN PaBaeHH 4.
CJIelIOBaTeJ'IbHO, MOIUMHOCTH YNPaBJICHHA

OYeT COOTBETCTBOBATD MAKCHMAJIbHOE YIVIOBOS
yckoperse. Uem Goubllle MOIIHOCTL yIIp

ABJIEHHSI B MaKCHMaJbHOe YIJIOBOE YCKOpeHHe,
TEM Jyulle YNpaBiasaeMoCTb, Npollle YATH OT ONACHOrO PeXHMa NoJeTa H GoJblie JONy-

CTHMBIH QHanason uentpoBok. Ho B peasbHbiX yeJIoBHAX mosieTa NPAKTHYECKH MOJHO-
CTBIO HCHOJb30BATh MOLIHOCTb YNDAB/JEHHS HE BCETla BOSMOKHO, NOTOMY UTO JAS
Ga/dHCHPOBKH BepToJeTa HeoOXOIUMO NepeMelaTh OpraHbl YNpPaBJeHHS OT HEeATpaJH.
MaxcumanbHOe YIVIOBOE YCKOpeHHe B OCHOBHOM CNYXKHUT AN CPaBHUTENbHOH OLEHKH
PAa3JMYHEIX TANOB BepToJeTOB. UTOOH 0GECHEYHTh YXOH BEPTOJETa ¢ OMACHBIX pexH-
MOB HOJIeTa, NOJKEH BCErlla OCTAaBaThCsd JIOCTATOUHHIN 3a1ac YIPAB/SIOIETO MOMeH-
Ta. Heo6XOAHMEIl yNpaBAfIOME MOMEHT ais NMapUpOBaHUsl BHELIHHX BO3MYLICHHIE

TIpH NpEAEILHBIX UEHTPOBKAX HA KPHTHUCCKHX PeXHMax MOMeTa, onpejensderca 3ama-
COM YTIpaBJIeHHSI.

amacowm YOpaBJE€HH I HA3bIBAOT OTKJIOHEHH

€ KOMaHJIHOTrO pblyara ynpas-
JE€HHA OT 6aJIaHCHp0BO'-IHOI‘O TIOJI0XK

€HHA JO YNopa, BeIpaxeHHoe B NpoueHTax mnoda-
HOro Xxona pniyara. B 3aBucumocts ot Ha3Ha4YeHUss BepTOJIETA H pexuma noJera

MUHHMAJBHO AONyCTHMblE 3anachl ynpasJieruqa H3MEHAIOTCSA, HO 06bI'-IHO OHH OOJIZKHBE
O6BITh He MeHee 209,

Y Beprosera Ka-26 no paHHBIM nenbiTaHuil 3amacer yHpasJieHHs Ha
BCEX peKHMax IoIeTa BO BCeX BapHaHTaX TPHMEHEHHS [OCTATOYHEL.
B CenbcKOX03SHCTEEHHBIX BapHaHTaX Ha IKCILIYaTAIHOHHBIX PEXHMAX

[10/1eTa 3anachl ynpap/eHns GObllle, YeM B IPY30-MAcCaXkHPCKOM BapH-
aHre C MOABECHOH kaGuHOM. Jl/si yBeqHueHHs 3allaca IPOLOJBLHOTO yo-
PaBJIeHHA 10 3aJlHEro ynopa OTKJIOHEHHE PYYKH YIIpABJEHHSI HA3a[
(OT HEATPANLHOTO NOJIOKEHHS TapeJKH aBTOMAaTa nepexoca) Goablile,
4em Brepef. HeATpanbHOMY TIONOXKEHHIO IITOKA TIHAPOYCHJHTENS H
CpeiHeMy MOJIOKEHHIO PYYKH YNpaBJeHHs] COOTBETCTBYET OTKJIOHEHHE
Tapesku aBToMarad nepekoca Hasax Ha 1°+10’. Eciu xe tapeaka asro-
MaTa Tepexoca yCTaHOBJAeHa HeATPaIbHO, TO XOX THAPOYCHIHTENs! IPH
OTKJIOHeHHH pyukH Buepen 30+0,5 mm, a ipu oTKIOHEHHH PYYKu Hazami
50+0,5 mm. B momepeuHom u MyTeBOM yIpaBieHHH cpeanee (HedTpaJb-
HOE) NOJIOXKeHHe DYYKH yIpaBJeHHs W mepajeil COOTBETCTBYET HeH-
TPaJLHOMY MOJIOXKERHUIO WITOKA THAPOYcHAHTeNeH. XOf ITOKOB THAPO-
ycuauteael oT HeHTPaJbHOTO MCJOXKEHHs 0 ynopa +40+0,5 um. 3a-
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TO-
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Hue pyuKH YHpapJ/eHHs. o orock
WYHOCTb
TenpHasi  CHMMETD t
cxeMbl yMeHbIIaeT HepaBHOﬁ%pox({poHc;H
TOTO,
rpy3oK. Kpowme
1IJ[\IaA%},’A-QBO BMeloT Hesﬂaqmenb};ci
cMellleHne LEeHTpa JAaBJieHus nna%%BKa
MCHeHWH YrJia arakd, a KoM BKa
nomacte  obecneunBaer neb6oJb e
[TapHHpHBIE MOMEHTHI B OTHOCHTGJ; e
So/bpIIOM AHAnasoHe YIJoB a;me_.
BkJloueHue ke B NPOBOAKY yineneﬁ
uusi HeoOpaTHMBIX THAPOYCHIH

0 HCKJIOUaeT XOTd u ueboapline, HO Bzen}ﬁTb ;
HOHHOCT‘) QOnuako npu 3TOM UJOT He MOXKET Y
Harpyl\i}a{ul‘lOJIéxTa 10 U3MEHEHHIO Harpy3ku Ha I:{%TA
gea};f;ﬂlﬂﬂ, a 3TO0 MOXKeT NipuBecTi K upe3Mep ,

BbI3BATL P aCKauvkKy BepTo.neTa.

H
Yro6ni MHAOT He HONYCKal Hecogiilxggo
ynpapJeHHs 1 nenajei, B HeJsiX TIPOA ,

Puc. 37. 3aBHCHMOCTh OTKJIOHCea_
HMs TapeiKd aBTroMara nepixc;B‘
OT mepemelleHHs PYUKH yepen-
JleHHsI ¥ H3MEHEeHHE nudd pOT_
[MaJBHOTO lara BHHTOB np4
KJIOHEeHHMM TeHXasICH:

1—w=f(xy ) 2—m=Flxy)s

3 — Agp=f(xn)

Puc. 38. Pacyerubie xapaKTepn;-{
CTHKM MEXaHH3MOB 3arpyskH J].BJ;I_
[POMOJBLHOTO  YTpaBJICHES cTHbIM
K/IOYeHHBIM  3JEKTPOMAriuTHLE
TOPMO30M:

e-
] — npd KpaiiHeM nepeaHeM g;n;);(d’_
HHH pmyara anex'rpoman:)y;[mnonome_
jTpajbH
- 2 —ppH HEHTD 1C :
;l:ﬁ phigara 3nepromargﬁLz?wu r?o%x%«
3 3
- 83— npH KpanHEM
zxue}m‘ix pl;mara 51eKTPOMarHATHOM

MyQTH

e IyJbCHPYIOILHE
6 HU3MeHEHHUH

aHJHBIX OpraHax yi-

BX OTKJOHEHHH PYUKH
TI0MepeYHOro U NyTeBOr0

y MX OTKJIOHEHHIO H
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Puc. 39. Pacuyernbie Xapakrtepu-
CTHKH MeXaHH3MOB 3arPy3KH A5
NONEPEYHOTO YNPABAECHHS C BbI-
KIIOYEHHBIM  3J1eKTPOMATHHTHBIM
TOPMO30M:

I — npu kpaiivem NEpeHEM HOJO¥XKe-

YIpaBJeHHH YCTAHOBJAEHBI IPYKHHH
MexaHuambl. M uem Gouaplile gHuelin
nepemeliente PYYKH yOpaBaeHHs H
nejasneH, TeM OOJbILIE HCKYCCTBEH.!
Co3l1aBaeMble HA HHUX HArpy3ku. P

Ha HKHX nal £i¢
..... el

YeTHble HAalrPy3KH Ha pydYKe ympaBbJe-
HHf B 3aBHCHMOCTH OT TOJIOKEHUS Phi-
uara 3MeKTPOMATHUTHON My(Th MOKa-
3aHbl Ha puc. 38 1 39, a Ha mexanasgx —
Ha puc. 40.

HOJIbSYHCb pPacdyeTHbBIMH Xapaxkre-
gHCTHKaMH MEXaHH3MOB 3arpyskHu u
aJaHc

UPOBOYHLIMH KPHBBIMU, MOXKHO

JplTeHHdT  H neiicteus.  Uem mpouie
poTeKaiue YKasaHHbIX MpOUECCOB, TeM
jerde MHIOTHPOBAHUE.

Y yCcTOMYHBOrO BepTOJeTa Xapax-
rep OTK/OHEHHS KOMAHAHLIX pbLIIaros
sl H3MEHEHMS DEXHMA moneta JOM-

et ObiTh IpsiMbiM. Hampuwmep, 4TO6B

x
yBeAHYHTE CKOpOCTb  T0JIeTa, HYXKHO
apupoBaTh  CTpEMIeHHe BepToOsIeTa

ymeHBIIHTD €¢ (cm. § 7), a mOITOMY He-
OGXOAMMO OTKJOHATH PYUKY yrpasae-
yust ot cebs. IMpaBna, 3anasibiBaHue
peaKiluH BepTosieTa Ha JeHCTBHA NUJI0Ta
(cr. § 8) noTpebyeT HEKOTOPOro HesHa-
qUTeJbROTO OOPaTHOTO XOAd PYYKH yIi-
paBJleHHsl, uHaue OTKJOHUMBIIMACA OT HC-
XOJIHOTO TOJIOXKEHHS BEPTOJIET MO HHep-

Puc. 41. Xapakrep OTKJIOHEHHS DYUKH yH-
paBjedus NPH Nepexofie ¢ OJAHOTO YCTAHO-
BHBILErocs peXxuMa Ha JApYroi:

{ — ycTONUMEBDbIK BepTONET; 2— BEPTOJeT C NOHH-
AKeHHOIl YCTOHYHBOCTLIO; 3 — HelTpalbHbBIH BeEp-
ToeT; 4 — HeYCTOHYMBbIH BepTOJIET;

O — HCXOAHOC NONOXKEHUE,

OHEHHTBh YCHJIHS Ha PYUKe ynpaBJeHHSs

HHH DbIYara 3MeKTDOMAarHHTHOR Myd- U
nenansax Ipu Pa3iHYHbBIX pPexXHMax

Thl; 2 — NDH HEeHTPANLHOM  TOMOMKE-

HUH phiYar i
e ¢ caediponariutiol My- - mojlera. JlonycTHMoe oTKAOHeHHe ycu
JIHH TPUMMEPHEIX MeXaHH3MOB OT 3a-
B, KT AaHHBIX He Gosee 30%. Ycuaus Ha 1e-

nansx 6oJbllie, yeM Ha pyuKe ynopas-
JICHHS, & Ha pydKe YIDPAaBJCHHS! B IpO-
ZLOJIbHOM YyNpaBJaeHHH GoJblie, YeM B
[IOIIEPEYHOM. ITO CBA3AHO C GHOJOIH-
YECKUMH OCOGEHHOCTSAMHY UeJOBeKa.,

OJIEKTPOMATHHTHBIE MY(THI, BKJIO-
UCHHbIE B IIPOBOLKY YIDAaBJEHUS, TpH
HEOOXOIHMOCTH TO3BOJSIOT MIHOBeH-
HO CHATb YCHJIUSI C DYYKH yNIpaBJIeHUS
OT 3arpy30uYHHIX MeXaHU3MOB, W IIO3-
TOMY BBHINOJIHAIOT POJIb aBTOTPHMMeEpA.
Opransr ynpasnenus upu stou bUKCH-
'PYIOTCA  YCTAHOBKOH B TPUMMepPHbIX

MexaHHu3Max TIIPYKHUH C npeaBapHaTe/b-
HBIM HaTSATOM.
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Puc. 40. Pacuetnble XapakTtepHu-
CTHKM MeXaHH3MOB 3arpyskd AJs
HOXHOTO YIIPaBJEHHS ¢ BBIKJIO-

UEHHBIM 3JEKTPOMATHHTHLIM TOP-
MO30M:

OtHocurensHas HesaBHCHMOCTL B
PeaKkuHH BepTOJIeTA HA OTKJIOHEHHe
KOMAaHAHBIX  PHIYArOB YNPABJEHHUS IIH-
J0TOM, KaK OTMeyaJioch, ofecieyy-
BAeTCSt CAMOH COOCHOH CxeMofi BepTo-
nera. Ho crenenb nesasucumocru re-
OT KaYecTBa PEry/NMPOBOK H pexHMa

I —1pu xpailHeM mnepesHeM Rosoxe-
HHM pbldara 3JeKTPOMarsHuTHOH Myd-
Thl; 2 — NPH HEHTPANLHOM MNOJOXKEHHU
peliara  3MeKTPOMArHHTHOH MYGTHI;
3 —1lpu KpaliHeM zajideM nonome}mﬁ
DblMara 3/eKTPOMAaTHHTHOH MyMhThHI

NeH yupaBJIEHUS 3aBHCHT TakKxe
noJiera.

§ 9. OLEHKA MHUJIOTHPOBAHMUSA BEPTOJ]ETOM )

TInnoruposan
He BepTO/eTOM CBOJUTC
. 1 K yCTaHOB
[OJETA NIYTeM BO3 y JEHHI0O HeoBX0oauMo
HHKa}omH}é Hecoorl;:?g:}m Ha opranel ynpasnenus. Ipu sTom III/IJ']OTﬂyCT};gHHpee)KHMa
MH IoJieTa, a Takxke YCTI;;II{;?;YBZ JNCHCTBUTEJBHBIMH M NOTPEGHLIMK xapaKTepnzTﬁ}zz-
5 €T MOJOXKEHHEe B -
3peHUsT NUIOTA > BEPTOJETA B NPOCTPaH
yupaB/jeHue InpeacraBiaseT co6Of eIuHCTBO np%uec%OBCTBe' C Touxn
60 BOCIIPHSITHS,

nuu OyAeT CTPEeMHTLCS MPOHTH 3ajiaBae-
MBIl PEXKHUM I10JieTa.

Ecau Ke BepToJeT HeycTofuus, TO,
OTKJOHHUB pPYYKY YIpaBJeHus BIepel,
NHAOT BLIHYMIEH Oy/leT BepHYTb ee He TOJIbKO B UCXOLHOE TOJOKEHHE, HO ¥ OTKJO-
HUTH HA3aj s IpeKpalleHHsl GhCTPO PA3BHBAIOLLETOCA JABUIKEHUA BepTO/eTa. C yue-
TOM 3KE 34na3blBaHHs YIPABJCHHA XaPaKTep OTKIOHEHWS KOMAHIHBIX OPraHOB yNpas- .
feHus: ModydaeTcst eme osee caoXHbM. [IpuMepHLIfi XapakTep fepeMeIleHnst PYURI
ynpasienusi Ha PasIHYHLIX BEPTOJACTAX 1P Nepexofe ¢ OJIHOTO peXHMa IoJieta Ha
Apyrofl NoKgzaH Ha pHc. 41.

Ha HeHTpajbHOM BepTojieTe ¢ TOHHKEHNHOH YCTOHIMBOCTBIO TaKKe OCTAIOTCA He-
GoJbIHe ABOHHLIE OTKJOHEHHS KOMaHIHBIX OPraHOB YMpPaBJCHHA. Opnuako 371eCb IO~
71e3HO 3aMeTHTb, YTO HA YCTOMUHBOM BepTOJieTe BCe 2Ke NPH YBCIHUCHHH CKOPOCTH
noaeTa pyuka YNpaBJIeHHST OCTAKETCH OTKJOHEHHOl oT cebsi, a Ha HeATpaJbHOM BEPTO-
AeTe BO3BPAUIAETCS B HCXOJHOe TOJOXKEHHE. Takofi xapakrep 6aJaHCHPOBOUHOTC
DONOXKEHHUs PYYKH YNpPaBJeHHs BBITEKAeT U3 aHaln3a  CTAaTHUeCKOH YCTOHUHMBOCTHU:
y HeHTPaJbHOTO BEPTOJETA He BO3HHKAET NOMOMHHTEJbHBIX MOMEHTOS, a y yCTOHUHBOro
BepTOJIeTa NONOJIHUTEbHbIE MOMEHTBI OT BO3MYUICHHA cTabuausupyouye.

CJlejloBaTe/blio, A5 O6jerdyeHds NUJIOTHPOBAHHA BEPTOJET JOJIKCH 6BITh YCTOH~
YMB U MMETh MAJOE 3aNa3ibBaHue B VIpabieHud. Uew mydmie yCTOHUUBOCTL BEPTOLLTA,
TeM [pOIMle X4paKTep OTKJIOHEHHS KOMAHIHEBIX OPraHoB yrpaBJeHus, U JNPaKTHIECKH
OTCYTCTBYICT ABOHHBIE ABHKEHHA.

Tlnst BLINO/IHEHHS 3a/|aHHONO ManeBpa yIpolaeTcs «103upoBKa» OTKJIOHEHUS PYd-
KM yUpaBaeHust B Negany. PasrpyxaeTcs BHUMaHWe TiJ0Ta H yMEHBUIAITCS 3aTPaThl
ero Hepruu. ,

YCToluKMBOCTL BEPTOJeTa NO03BOJAET MHAOTY OLICTPO HMCHPABHTH omubKy, Aomy-
IEHHYIO TNPH HHJIOTHPOBAHUM, HCKJIOYAET CcaMONpPOK3BOJIbHBIH BBIXOA HA onacHbf
PeKMM M TOMOraer Jierko c0anaHCHpOBaTh BEPTOJCT TpPH BO3JEHCTBUK Ha HEro BHEI-

HHX BO3MYLILEHHH.

— — — — NPAMOI XOL;
KOHEUHOE MOJOXKCHHE P

XapaKkTepHCTHKH YCTOMYHBOCTH H yNPABIAEMOCTH peprosiera Ka-26
06/1eryaioT MUJIOTHPOBAHHE U CIOCOOCTBYIOT TOBHIIEHHIO 6€30T1aCHOCTH
noJera.

[1u0TEl BEPTOJNETOB MOJOXKUTEIbHO OTMEUAloT Masble notrpe6GHbBIE
OTKJIOHEHHS] KOMAHIHBIX pbIUaroB YIPABJECHUS BC/IEICTBHE Xopomien
3¢ EKTHBHOCTH W UyBCTBUTEIBHOCTH YIPABJIEHUS BEPTOJETA. ITpaBHab-
HO 10106paHHble XapPAKTEPHCTHKH 3arpy30YHbIX MEXaHHIMOB obecneun-
BAIOT NIPH 3TOM MaJjble HaTPY3KH B CHCTeMe ynpaB/eHnd. [TposBaenne
HEKOTOPOIi CTATHYECKOH HEYCTONYHBOCTH HJIOTELl OUCHHBAIOT ~KAK He-
CKOJIDKO MOBBIEHHYIO 3(GEeKTHBHOCTD YIPaBJEHHs WM XKe KaK coOCT-
BeHHYIO OMHGKY B IHJOTHPOBAHUH BEPTOILTA.
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Bo Bcex BapHaHTax NIpUMEHeHHs |Ha6.7110ﬂae'r‘cs1 OTHOCHTEJBHO X0Do.
iee «X0XXIeHHe 3a py‘{KOﬁ», 4T0 0ocobeno BaxKHO npH BbIHOJIHEHnH
IiONIETOB Ha MaJbix BbICOTax u CKOPOCTAX.

ABTOTp‘HMMepOM, YCTaHOBJIEHHBIM Ha BEPTOJIETE, MOXKHO NOJb30.

Bartbes ¢ GoJiblleil >DPEKTHBHOCTBIO, WeM OBLYHbIMY TDHIMAfenH

CYSENSIMH TPHMMEDHBIMH Me.
Xa‘»HI/ISMaM‘H, IIpUMeHsIeMBIMY Ha BepToJerax APYTHX THHOB. HHKaKHX

HEeYNOOCTB OT HCHOMB30BaHHS aBTOTPHMMEPOB He BOSHHKAET, HO HMHJIOT
AO/IKEH TIPHOGPECTH HEKOTOPHIi HABbIK, TaK KaK HarPy3KH C pyuky u
Tienaseil CHUMAaTCs! MTHOBEHHO,

[Tepen naxkaruem na KHOTIKY aBTOTPHMMepa He caefyer TPHKAAEL-
BaTh X pyuKe ynpaBJeHHs u megasism SHAUHTENIBHBIX YCHJIHI, HOTOMY
UTO OLlyIlaeTcsi peskoe NponagaHye YCHJIHH U «PHIBOK» B yHpasJeHuy,
UTO MOXKET BEIZBATh H3JIHIIHEE OTKIOHEHHe prriaros ynpasjenus. Ho ne
CJeLYeT BBINOIHSATD MOJIET, H OCOGEHHO HEPEXONHBIE peKUMEL, ¢ Gecmpe-
PBIBHO HaXKaTOH KHOIKON YIPABJIEHHS, TAK KaK OTCYTCTBHe Harpysox
MOXET BBI3BATH UPe3MepHYIo Packauky seprosera. CHEMAaTE Harpysky
€ OpPraHOB ynpapJeHHs He06X0IHMO UEDHONNYECKHMH YaCTBIMH H KO-
POTKHMHY Ha’KaTHAMHU Ha KHOIKY aBTOTpHMMepa NOCAe HeGOMBIIHX OF-
KJIOHEHHH OpraHoB ympaBJeHus. Hnorpa enecoobpasHo CHUMATS
Harpysxu 1ocJjie nepexogHoro beXuMa mosnera OmHHM HamaTHeMm Ha
KHOIIKY aBTOTpHMMepa, Hanpumep, ur06b1 e BBI3BATb pACKavKy BepTo-
JI€Ta, He ClefyeT MOJb30BATHCS  KHONKO 4ABTOTDHMMEpPA B MOMeEHT
OTPbIBA WJIN NPH3EMJIEHHS BepTOIeTA.

[TonpoGuee BrmonHeRHE OTJIEJBHBIX DEKUMOB MOJIeTs
6patio B NaJpHEHIIeM, a moKa MOKHO S8aKJTIOYHTD, YTO IO TeXHHUKe HH-
JIOTHPOBaHHSA, XapaKTepPHCTHKAM YCTOMYHBOCTH H ympaBiseMocTH Bep-
Tos1eT Ka-26 B SKCHNyaTaUHOHHOM [JHANa3oHe BBICOT, CKOpOCTEll 1

LUEHTPOBOK B OCHOBHOM Jdy4Ylie OTeYeCTBEHHBIX BEPTONETOB 6€3 aBTOMU-
<JIOTOB.

Oyaer paso-

§ 10. BIHSAHUE YOPABJIEHHS HA CBJTH)KEHHE JIONACTEH

C.nezLye'r OTMETHTD, YTO JONOJHHUTEJIBHOe H3MeHeHHe yriaos YCTaHOB_-
KH'H a3pOIUHaMHYSCKUX ‘CHJI JIoHacTey IPH OTKJIOHEeHHU OpraHos yopas-

» OTKJIOHEHHe BIIepen JIeBOH memanu YBEJIUIHBAET YIVIBI yCTa-
HOBKH W a3DOAHHAMHYECKHE CHIIL y Jlonacted BepXHEro BHHTA W
YMEHbIIAeT UX Y HHXKHEro. dto CIIOCOGCTBYET yBeJHUeHHIO paccrosuns
Mexny sonactamu. Ho oTkionenue BIIEpE]l IPAaBOH MEeNANH BLI3LIBAET
YBEJHYEHHe YIVIOB YCTAHOBKH JIONACTel Y HHXKHEro BHHTA M yMeHblIle-
HHE YIVIOB yCTAHOBKH y BepxHero, [ostromy aspoxunamuueckye CHJIBL
Jionacre# BepXHEro BHHTa YMEHBINAIOTCS, a Y HUIKHEr0 BHHTA yBesay-
UHBAIOTCS, a 3TO yKe obecHeynBaer AONIOJNHHATEIBHOE COMMMKEHHe JIO-
nacre.

Hem Gosbuie mepemernerne NpaBOH Teflasn Blepes, Teym 3HAYUTENB-
Hee HsMeHeHue quddepeHnnanproro Liara BHHTOB (cM. puc. 37) H 60.1b-
e cOJnXKenHe Jonacredr. [ToHoe OTKJIOHEHYE NpaBoii Mefany yBeanyy-
Baer cO/IHXeHHe Jonacreil Ha 25 %, u ANbHEAEMY COMHKEHHIO J10Mac-
Tell MPeNnsTCTBYeT JAHMIDb OTpaHUieHHe H3MEHEeHHs! AU ePEHIHATBHOrO
62

uHTOB. Ho caenyer oTMeTHThb, 4TO DE3KOe nepemelyueune«n%na;g

ward, pe JionacTedl He BJHAET, TaK KaK BHHTHI NOJYYalOT «YyIp =
Ha Céﬂﬂ“}}{»eHrHaJl» omHoBpeMeHHo, Bouser Ha cOnnxKenue .n?nac'rB
i cg yky yrnpasneHus. [lonepeunoe nepemelnienue PYydKH BJISTZ
OTKHO}}:S)})UToogiaeT B asumyte 90° (270°) y sonactd BepxHero Bd
?r;pa;mc Ha B3Max BHH3, a Y HHUXHEro — BBepX. o
e 3ys MeTOJ aHalH3a MaXOBOrO ABHIKEHHS JONACcTH (CM. IV b,

Hcg)oﬁbsgaﬂ TOYKH BCTPeuH Jionacrel (cM. c. 24), MOKHO ycéTaHonjallglI .
S HHe PYUYKM yIpaBJeHHS BJAEBO CIOCOOCTBYET Hanbo/Ib 3[
qunox?éflglff jgonacreil Ha GOJbUIMX CKOPOCTAX noneTa6 BTBTy(:quKi;ICyIT)ig-
; NpaBJeHusi BIPAaBo crocobe
qyi1:)?,.neé)r?;cKTJé?ﬁHzH?gqﬁzqé?Tgeqpn 6 Ha MaJbIX CKOPOCTSIX HoJeTa.
H¥

-I-
C yuerom 6ajlaHCHPOBKH BepTOJeTa B yCTaH‘O‘BH-BHIVeM:;I nggg;g; X
oM moJieTe, KoTopasi OYJeT paccMOTpeHa B IM. V, Tosere
Tan;}é oJ1 ‘IEHa’MaKCHMaJIbHaS{ BeJiuMHA COJMHMKEHNsT KOHIOB JIQ rel
12(53-_35%/0 ga HHAMKATOPHBIX CKOPOCTAX 49——50 KMl ?SSOtgﬁquBB’E(T)‘I{)KaX
616, a tatowe 0ok H‘aélH‘HEHKeaeTggiﬁ?{{gﬁﬁgoﬁggacmﬁ COOTBETCTBY-
N Hl& Ig‘?;;e;« ‘gallflao?clf)lélﬁ‘cepcxnx e CKOPOCTAX 10JIeTa cgﬁm-
enme moc :;‘ZETE.HHHO. I/I HauMeHblllee COJMKeHHe JonacTed (1o ‘21/11-{(;/1)-
}cl(()e()I{TiiTﬁiyeT ckopoctn 100 xx/4. C pocTom ‘C‘KOpO’(}lITI‘/II/:B HJ(I)C,;II?;?TZ;I 1\; e
MaJbpHON M0 MaKCHMaJbHOH éHanﬁonzu(lgee cOJInXKeE
Csl ¥3 TOUKH BCTpeud 6 K TOUKe J. ]
Meu,zfoer'fonﬂmenbﬂoe cHauKeHue JOHACTEH OT «Tau» pngogsl}g;%iﬁizgg
B s MR ATOpHEX | CKOpOCTAX 68 1 120 /4 MAKHCHMATLRE
Ha HHJIHKATOPHBIX - CKOPO u o
ggﬁ;ﬁ; CONMKEHHS KOHIIOB JIOLACTEH He npeBblmagTOITO ne1p5e1<?1eu1eHHﬂ
HesnaunTe bHplll IPHPOCT COIHKEHHS nonacggMeHelHHe yelenis
PYYKH yIpaBieHHs] ¥ OTHOCHTEJbHO HeGosbIloe sueiene Oaranen.
poBxy Beprosera Ka-26 o0ycnoBHAM TO, YTO IP e e ovel
TOUEK BCTPEYH - BO BCeM 3KCHJIyaTalHOHHOM [H asone  ckopocrel
cOMHKeHHe He 3aBHCHT OT HaNpaBJeHHS TpaegTJ(I)g:éaﬁ o HpYI'HSMe}IeHHI/I
Ha BepToJieTe He3HauHTeIbHble PAaCXOMbi yn?a.B e e
Tnanaone. 197 ne2p2eSMemeHchnu:}eI:$§1;; }K;;;I;OB TakXke ITIPaKTHYECKH
‘ — MM OT O eC | u i
ﬁga;]nanss?e}l: JifSBQJII/ILII/I'Hy MaKCHMaJiBHOTO COJIHIKEHHsT B SKCITYyaTalHoH
e e C'KOPO‘CéT . n‘oneTaJ‘lona*CTeﬁ ‘MOXKeT OKaszaTb BJHSHUE
Ha BeJUYUHY CONHIKCHHS ‘ a aRe
TeMI;I{(I)TepeMeHleHHH pyukH ynpasJenust. [Ipu Bblxm(())résgl;lgfbr%lgu nete:
Me TeMl TepeMellleH!sl PYYKH HHJIOTOM MO}K?TblxﬂasnwyTax. AR,
MaCTH yCHeBaIOT NOJYYHTh HMIYJBCH B paagamm ;\AO)KeT etiet
cOauxKedne 1IpH pe3kKOll MaHepe IHUJIOTHPOB
ook ‘ | Ha uya-
: Om{gaxo JUIsT HOPMAaJIbHOTO ‘H‘HJIOTI/Ip“OBaH(I)/IS; prgoig;roiqzvé }T{g?f), A a-
CTOTa OTKJOHEeHHs pyuku ympasienus 0,3—0, Haaﬁ, N T v
NepeMellieHHsl PyYeK YOpaBJeHHs MpPU Mgnﬁmﬁmmp e o
HuypBaencsa ruapoycuantensmu. M npu o bKH VHpaiBJIe}.IYIH X oaxen
MaJIBHO BO3MOMXHBIA TEMT inepememeﬂuﬂ'pyq 3
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OT 6aJaHCHPOBOYHOro HIOJIOKEeHUsT 1o ymopa u 0GpaTHO He Mene
0,38-—0,50 cex, 1. e. 4actora He Goee 2 oy,
Maxkcumasnbuas CKOPOCTh nepeMelnenus o
Beproaere Ka-26 npu 6Goapmrux Harpyskax Ha KoMaHIHble
OTPAHHUHBAETCS CKOPOCTBIO TepeMelleH s IHTOKOB
PIT-18, rak xax P Harpyske Ha 30m0THHK =+ 70 [
paborawr Kak NPOMEXYTOUHble TATH. B moserax pa Beprosere Ka-
OBLLT TOCTHPHYT MaxkCHMaJBHBIH Te
0,2 cex (5 ey). 3
B nenwrrareanusix mozerax «IaYU» yIOpaBjeHHeM BBIOJIH SIJTHCE
MaKCHMaJbHO BO3MOXKHBLIM TeMmmom. Ho Aaxe IpH KOMOGHHHPOBAaHHY
«Aauax» PYUKOH UMKIMYECKOro mara IIPaBOH menaJsibio MakCHMaJIy
HOe cOsHzkeHMe CoCTaBsIOo 489 B TOuke BCTPEUH 6 Ha HHIUKATODPHO,

CKopoCcTH 68 xam/4 u 459 B Touke BCTpeuH 3 na WHAMKATOpHOM CKOpoc
™1 120 xm/u.

Buusnue xpusosnneiinocry i

PTaHOB yNpaBAeHHs g
pbl4ary y
THAPOYCUINTE e

i

CIeR0BaTeNbHO, OTHOCHTENLHO &
MEHTOB JonacTeil 1 GOKOBLIX 3a
OTMETHTD, 4TO YMEHbIUEHHe YIa
4TaK4 Ha NepejiHell yacty Hec
A mostomy Ha maumbix CKOPOCTSIX 110/1€Ta, KOTOphle ITst SBKCITyaTaumu
ABJAIOTCS OCHOBHBIMH, COJIHKeHHe ciiena YBeJIHYHBAETCS,

PH BEIOMHEHUH Ha BepTOseTe Ka-26 Pa3JIMUHBIX MAaHEBPOB B IHa-
!1a30He HHAWKATOPHBIX CKOpOCTei] 60—140 xm/4 naubompuee cOurn -
HHE IIOMy4eHO Ha mpaBbix CIIMPaJAX ¢ KpeHOM 45° ua HHIHKATOPHOH
Ckopoct 60 km/4. Onnaxo Besanunna COJIHKeHHS He IpeBbIaeT 45%.

Ho 6okosele 3apasipl ROHYCOB BpalueHdst HeCylmHX BHHTOBR VBeJIH-
UHBAIOTCS € POCTOM yriia araku, a TOTOMY B HCHBITAHHAX GBI BbITIOL-

" HeHBI TOPMOKeHHst PH MHNMKATOPHOK cKopocTu 90 KM/4 ¢ «pauamuy
NPaBOM MEAAILIO H PHIYAroM ofllero mwara «c NPOBANHBAHHEM », OnHa-i
KO CONMXKEHHe KOHIOB JONacTedl COCTABUJIO My 50% B TOUKE!
BCTPEUH 6. ’ ‘

Hononuurenshoe «IPOBATHBAHHE» MOMKET CONPOBOKIATE n0JeTH

CBEJIHKO HSMEHEHHE YIVIOB ataki sJe:
BaJIOB KOHYCOB Bpaluenus. Ho cIeayer
4 TaHTaxa BHI3bIBAET yBeJSHYeHHe YIJIOB

Beéprosaera B TypOyJeHTHOR atMocepe u cOnHKenHe Ja0onacrel ypesu-
YHTCA NPH MONANaHHu B BePTHKAJIBHDL nopeiB. Ilpu unTeHCHBHON Gon-

eperpyska GyaeT MIHOBeHHO MeHSIThes OT MaxkCUMaJbHOH 100 MMHU-.
MaJIbHOM, ¥ 6yneT HauGosbuiee cOMMXKeHHe Jonacreli, 910 MOXKeT BO3-
HHKHYTb 1IDH 1I€PeXONe M3 30HBI MOLIHDIX BOCXOASLIHX IOTOKOB B HHU-
CXONAIHE U yCYPyOHTCS PE3KHMH «1auaMiy yopasaenueM. Hononnu-
TEILHO  OCNOXKHATL IOJTOKeHHe MOKerT NOTEPst  CKOPOCTH W KaK
C/ICNICTBEE BO3KHET YCJAOKHEHHe HUUIOTHPOBAHUSA H yBeJHYEHHBle OT-
KJIOHEHHST KOMaHIHBIX PLIYAroB YIpaBIeHHs.

[IpoBenennpivu HCCeNOBAHUAMH HA COOCHBIX BEePTOJIETAX YCTAHOB-
JICHO, 4TO HauboJiee ONACHBIM Tio COJIHXKEHHIO JIonacTes SIBJISICTCS peRuM
NJIaHHPOBAHHUA ¢ ramedeMm ckopoctd. Ha Berosere Ka-26 IOpH 1ocaj-
64
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eXXHMe CaMOBPAIUEHHs HEeCYHIMX BHHTOB CoHHJIHKaTOpI;OHI/I;:h(II)_
xax B o HupoBaHus 105 Km/4 IpH UHAHKATODHOH cxopogm6 P e
pOCTbIOSSJIr?M/upH yucsie 060pOTOB HECYIHX BHHToxaE 93—;5{(()3 /;,{ ) BlgxgnMe
JleHHﬂo conuxkernne 50% B TOUKaAxX BCTPeUH 5 u 6. cn(ni Ko Ha pexime
aydeH ‘ MEHBIIHTh CKOPOCTb OTKJIOHCHHEM DY4YKH I "
maHHpOBa‘H?P:(;{——yélo KM[4 ¢ TIOJIHBIM OTKJIOHEeHHeM IIPaBOli nen:égn Igéo/
Ha ﬁgi ﬁzneﬂne yKcia o60OpOTOB, TO COIHXKEeHMe %(;fTCegHﬁTMbH——He pg:
o Bl JaJdu NpU 3TOM -
Hpo}}eﬂiiﬂﬁz liiloﬂﬂ}:;%};gfl’;lgzlgﬂngg:gnafCﬂHOCTI/I I;TOJIeTOB He caefyer Jo-
; Tquiz nageHus ducaa o6oportos Huxe 80%. ackpyTHe 1
nycga feHHO ONacHO, €ecjd 4HhcjJo OGOPOTOB MaJjo IPH P e
‘Co«OBKe HEeCYIIHX BHHTOB. B 3TuX cjyuadx BHelHye posn/;};lu;m 45 NpH
it 0B€KHEIX CH/I8X MOTYT NPHBECTH K CXJIECTHBA Jonac
N robe JIIOUATD NOXOOHBIE SABJEHUS, pacKPYIHBaHHe H OCTa B
oo ‘HCI;TOB JHeM HYKHO IPOH3BOLUTb NPH CKOPOCTH BeTp% Cnee
- Hecyménx oo 16 #m/cex, cGoxy He Gonee 8 m/cex m c3anu ge OJIJIH
B lcon. ﬁﬂie cxopocm’ BeTpa OoJiee 8 m/cex 3amyCcKaTh IIBI/II\I/;aa’l;(ec e
3 M/Ceg; T‘OJII)bKO ¢ BKJIYEHHHIM TOPMO30M HeCYIIHX BHHg?IE.TOB o
Ifg(jﬁ:}},{o NOMyCTHMAasl CKOPOCTb BeTpa s HOYHBIX I
" M/gezc.n OBaHHN Beprojiera Ha KopabJje YUHTHIBAETCH cxop}c{ymg
:‘HPHH asfoglero MOTOKA OT ABHXKEHUs CYyAHA U BeTpa. p‘aCK’lI‘)XTI‘O}J,Ib-
pesyInTpy CYIIMX BHHTOB BEpTOJeTa Ha KopabJje ciaelyeT Bec 1 101
R0 mporiy 503K [MHOTO INOTOKAa M INPH NOCTOAHHOM Kypce Kopa .
KO HpoTHZOB%?)eﬂzI‘MeeT KPEHOB ¥ TepeMelleHuil nasyosl 1o Bylc::ae;( o
ﬁgﬁgniayfnbﬂo nonycmMSaa fcx?goc/r?e’xg)oToxa 16 m/cex (TIipu xp
° eBoil Kauke 10 3 M — 12 m ). . —
4 HHIE)HCJ;e NPUBOJHEHHS] BEPTONETA OrCTaH‘OBIéy " %ailjgzzxg e geHHH
BHUHTOB BBHINOJHSIOT NPH CKOPOCTH BeTpa He oneeBOJIHeHHH BOMHeHI
Mops He Gostee 1 6annia, TOTOMY WTO TIPH GOHBmm\ééo FHEHHN BOSHUK i
OMIaCHOCTL CTOJKHOBEHHS JOmacTell mpu ducjie BKIE o ove:
Ilepen HauaJoM pacKpyuyHBaHUsS HJIA OCTAHO S b
«IWar-ras» yCTaHOBHTb HA HUXKHMI yNop, JieBy @i, oTkilo.
g;mal;ronn‘ocmo BIIePeN, a PYUYKY YIpaBJeHHUs YCTa‘HOMBI/ITbeIlIHer g ATHHO
B ‘I?(})J‘Hepe‘{HOM HamnpaBJeHHH H Ha TPeTb X0/1a B‘nepeén Of)Jf}i‘HbI‘ oo
XKenusi. B TakOM NOJOXKEHHH OpraHbl praBJIe;I-IJI;IH ‘O%TaHOBKI/I pepwit
BarbCsl 10 IOJIHOTO OKOHYaHHMA PACKPYYHBAHHS HIIH C

Taasa 111. BACEHUE U BEPTHKAJIbBHBIE PE)KMMbI NMOJIET

§ 1. OBLIAS XAPAKTEPHUCTHKA PE)XHMOB TOJIETA

MAaTpHBAKOTCA
-Tlpu ananuse HWHAMUKM TIoJleTa JeTATeJbHBIX al'Il'Iae};;(l;g:Z I}!)éi;g'ra I;Ipﬂ >1oM
yCTaHCI;)BHB‘IIIHeCH H HEYCTAHOBUBINMECS JABHUXKEHHS. BHILeTP o8 ABHKOIHA. VeraHoBMS.
Onpenensgercs XapakTepoM M3MeHeHHs BO BPEMEHH mapam gweTpm XapaKTepHIYIONIH
LUHI‘)MPICH Ha3blBaeTCsd TaKoit pexHum, IIpd KOTOPOM BCE€ map ;]Koﬁ ;IOJIeT HEBOIMOKHO,
1oJeT, OCTAITCS MOCTOSHHBIMH, HpaKmquKn BBINIOJIHUTE T
’ .
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[OTOMY YTO CaM JerarelbHbili anmapar npexcraniseT coOofl Telo MepeMeHHOH Macc:
Y, manpumep, usMeHeHHe Beca BEpTOJETa HPHBOMHT K H3MEHEHHIO HoTpeGHON I
N0JIETa MOMHOCTH, a 3TO BLISLIBAET H3MEHeHHe yIVla TanTa)a, KOHCTPYKTHBHEIX YIVIOB
ATaK¥ HECYWIHX BMHTOB, YIVia KP€Ha WJM CKOJb/KEHHsi, CKOPOCTH nojeTa M T. 4., T. €.
ABHXXEHHE CTaHOBHTCsl HeycTaHOBHBUWHMCA. Ho.B HeGoabllue OTpesky -Bpemenn Gez
60JIBIIOM NOrPElTHOCTH MOXKHO YCIOBHO CUMTATh HEYCTAHOBHBILEECS IBUIKEHHe YCTAHO-
BUBIIMMCH (KBasWycraHoBRBmmMMes) ! Takoe foNYLIenne SHauMTENBHO YIPONIaeT aHa-
7U3 YPAaBHEHHI ABHXKEeHHA (TaK KaK MOXHO npeHeOpeub HeGOJBINMMH YCKODEHMSIMH,
CHIaMH WHEpUHH) H TO3BOJSET ONPEJESHTE Npele/bHbie BO3MOMNKHOCTH BepToJeTa.

K ycranopupmumcs pexuMaM noaeTa BEpPTONETa OTHOCATCA: BLICEHHE, HABOD Bh-
COTHI, TOPH3OHTANLHEI NOJET H CHHKEHHE. Ha 3THX pemHMaX BeproJieT NpH OTCYT-
CTBHMH yCKODEHHI HAaXOAMTCH, COTJIacHO NEPBOMY 3aKOHV MEXaHHKH, B COCTOSHHU TIOKOS
WM NPSIMOJHHEAHOTO nBHXKeHus. VI HaoBOpOT, AJa BHIIOJHEHHA YCTAROBHBIIMXCS
pexXHMOB MoJeTa HeOOXOAUMO COCTOSIHME DaBHOBECHs, H YPaBHCHHS JABHXKEHUS B 06-
LieM cayyde NPUHUMAIOT BUL:

‘ IM =0; TF=0.

YenoBusi Ga/laHCHPOBKH BepPTOJETOB OBUIM PACCMOTPEHLI PaHee, a OCHOBHBIM BO-
[POCOM aHau3a YCTAHOBUBHIHXCH DEXKMMOB sBAA€TCs paBHoBeche cui. JIJis anaausa
ABWKEHHS BEPTOJETA HCIOJL3YETCS CKOPOCTHAs CHCTeMa KOOPJAMHAT, HanpaBJeHHe
oceli KOTOPOH COBHajaeT C HAaNpPaBJACHHSMH ABHAEHHs LEHTPa THMECTH BepToJera.
Touxu npiioXKentss BHEIMNX CHA YCIOBHH, TaK KAk NPH HANWYMH  GAJaHCHDOBKH
BpalleHus BepToeTa OTCYTCTBYIOT. JlIsl YIpOIenHs agank3a a?pOAMHAMHYECKHE CUIE
COOCHBIX BHHTOB DacCMAaTPUBAIOTCA KaK adpoAUHAMMYECKHE CHALl 3KBUBAJEHTHOTO
BHHTA.

PexumoM BHCeHHs B a’poAMHAMHKE Ha3MBAIOT ~Takol pPEXHM MOJI€Ta,
KOT/(2 OTCYTCTBYIOT mo6ble MepeMelICHHsI OTHOCHTENbHO BO3AyXa. B skcmiIyaTtaunu moj
BHCEHHEM NOHMMAKT OTCYTCTBHE NEPEMEMEHHH OTHOCUTEJILHO 3eMHOH IIOBepXHOCTH,
MO5TOMY PexMM BHCeHHs GyaeT COBManaTh ¢ BHCEHHeM HO ONPEECHHIO a3POLHHAMH-
KH TOIbKO B WTH/b., UToOH He GbiIO MepeMelleHHit OTHOCHTENBHO BO3LYXa TIpH BETPe,
BCPTOJIRT JOJKEeH NepeMeIlaThCst OTHOCHTE/IHO 3€MIN CO CKOPOCTHIO BETPA, B APOTHB-
HOM clryyae NPH BHIOJHEHHH 3KCNAyaTalHOHHOTO BHCEHHS BepPTOJeT GyleT BLINOJHATD
I0JIeT OTHOCHTEIbHO BO3/AYXa. B nanHo# riaBe paccmaTpHBaeTCs B OCHOBHOM BHCEHME
110 onpefesieHHI0 aspoauHaMukh. Ciyganm IKCINTyaTauMOHHOrO BHCEHHs GYAyT OroBa-
puBaThes 0c060.

BepTHkambHDIE peXXHMBl MOJETa DACCMATPHBAIOTCS M B TEOPHH M B JETHOH 9KC-
IIyaTauuyd OTHOCHTENbHO 3eMHOH NOBEpPXHOCTH. K 3THM PeXuMaM OTHOCAT BepTHKAb-
HbH Habop BLICOTHL ¥ BEPTHKAJBHOE CHHIKEHHE.

Tox ycTaHOBMBIIMMCS BePTHKAJAbHBM Ha6ODOM BHCOTH [OHAMAIOT
[0JieT BePTO/IETa € OCTOSIHHOA BEPTHKANLHON CKOPOCTBIO 110 BOCXOASIUIE!H NPAMOJIMHE-
HOU BPAEKTOPHH, NEPIeHAHKYIAPHON K 3eMHOH HOBEPXHOCTH.

Ilox ycraHOBHBHIAMCA BEPTHKAJABHBM CHUMNXEGHHEM NOHMUMAIOT HOJET
BEPTOJIETA C TOCTOAHHOH BEPTHKAJBHOH CKODOCTBIO 110 HHCXOLSAWEH INPAMOJHHEHHOH
TPaeKTOPHH, NePHEHIUKYAAPHON K 3eMHOH NOBEPXHOCTH.

CuurkeHne BEPTONETA OCYIIECTBASETCS TOA ACHCTBUEM 3eMHOrO0 NPUTHIKEHUSH, H
HO3TOMY OHO MOXeET BBIUIONHATHECA KakK ¢ pabGoTalomuMH, TaK H ¢ HEPAGOTAIOILHMHU
asurareasamu. BeprHkanpHoe CHHXeHHE ¢ HepaGOTAIMUMH IBATATeNAMH He SBJSETCH
3KCITYaTalHOHHEIM DEXHMUM HOJEeTa BepTo/eTa H Gyger paccMoTpero B ra. VIL

Hns oOneruenus anaania NPeANONONKHM, YTO Be[THKAALHbE PeXHMbI BHITOJH:
10TCSl B WITHAL, B aTHX c/yuasix, XKak M NPH BHCEHHH, HECYHIHE BHHTH pa6oTalOT :
npsAMCM MOToKe. PeskuM BHXPeBOro KoJblia, BO3HHKAIOLIME TPH BEPTHKATLHOM CHHXK:
HEH ¢ paloTaoWUMd  [IBHIATENSIMH M BEPTHKAABHON CKOPOCTBIO, COH3MEpHMOH .
MHAYKTHBHOH, He ABAACTCS SKCNAYATAHOHHEIM H Takke GygeT pPacCMOTPEH B 0COBLIX
caydasx noneta (cm. ra VII). YcaoBust paBHOBeCHS Ha BHCEHMH M 3KCILIYyaTAlHOHHBIX
BePTHKaJbHBIX peXUMaxX MoJeTa B INTAAb TNPHHOMOHAJLHO aHajgorHunn, Cxema
B3aMOJeHCTBHA CHJT Ha 3THX peXHMax IHoKa3aHa Ha puc. 42.

Ha BepToser, kak u Ha BCSIKOe MaTepHasBHOE Tejo HeAcTBYeT cuia Beca (G, KOTO-
pas HanpaBJieHa K ueHTpy 3emHoro mapa. Ho Becaeacrsue GoJsplioro painyca KpHBH3-

I'B AadbHellleM anas KPATKOCTH HU3JOXKEHHS KBasUYCTAHOBUBIUEECH ABUHMEHN
HMeHYyeTCA YCTAHOBHBUIUMCS.
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Puc. 43. Cxema B3auMOJeHCTBHA CHI HA
SKCIJIVATAUMOHHLIX  PeXKHUMAX BUCEHHSA
H BEPTHKAJBHOIO MOJETA:

Puc. 42. Cxema B3aHMOAEHCTBHSA CHUJI
Ha PeXHMAX BHCEHHS W BEPTHKAIBHOTO
TIONIETA B IITHJD:

! — KOHCTPYKTHBHaA OCb BDPAU[eHHS HECYIIHX
BHHTOB; 2 -— a3pojipHaMHYecKast 0Cb HECYIIHX
BHHTOB; & — KOHCTPYKTHBHAS [LJOCKOCTL Bpa-
LIeHHsl HHMKHEro BHHTA; 4 — IIOCKOCTh, Ha-’
pasasenbHast IUIOCKOCTH KOHIOB Jonacrei

I — KOHCTPYKTHBHAst OCb BPALIeHHS HECYL(HX
BHHTOB; 2 — A3POJHHAMHKYECKAsl OCb BHHTOB

Hb} 3eMJIH YCJIOBHO CYHTAIOT, UTO HAMPAaBJeHHE CHAbl BeCa B DaBHHHROH MECTHOCTH
coBmajaer ¢ NepHeHAHKYJIAPOM K 3eMHOH NMOBEPXHOCTH,

Tlpn paboTe HecymMX BHHTOB IiiaHep BepPTOJeTa OOAYBAETCA MHAYKTHBHBIM TIOTO-
koM. [losToMy Ha INIaHepe B HaANMpaB/JeHHH HHAYKTHBHOIO MOTOKA CO3AaeTcs cujid
BPeqHOIO CONPOTHBJIEHHS, COOTBETCTBYIOIAs OTPUNATEIBHOR MOABEMHOA CHJle MIaHepa
B HOCTyNaTe bHoM HoneTe Yyl

Haia coxpaneHnsi NOCTOSTHHOM BHICOTHI HA PeXUMe BHCEHHS WJH IS
NOCTOSAHCTBA BEPTHKAJbHOH CKOPOCTH Ha BEPTHKAJIbHBIX peXHMax Io-
JeTa CHJa Beca M OTPHUATeNbHAs NOAbeMHAs CHJa MJaaHepa AOJKHB
OBITb yPaBHOBEIIEHB a3POJMHAMHUECKON CHJIOH HecylHX BHHTOB!

R = G+|— Yual.

Ecau cunuTaTh 3KBHBAJIEHTHBHIH BMHT COOCHOM HeCyllell CHCTEMH
KeCTKAM, TO a’poJHHAMHYeCKasi CUsia sgBJsAeTcHs cumjol Ttsarun: R=T.
Takum o6pasom,

T=G+]| — Yuu| nnu
T—YHJI:T—AT-:TQOZG.

U ypaBHeHHS HBHXKEHHA Ha BEPTHKAJbHBIX pexXHMax IoJieTa H BHCE-
HUHM NPHHHUMAIOT BUJ:

IM=0; Te="G.

B obmem cayuae pacnpensedue AAaBJAeHHH 110 THOBEPXHOCTH IJaHe-
ba npu o6ayBe WHIYKTHBHBIM IIOTOKOM HepaBHOMepHoe. B mpelesax
AONyCcKOB Pa3JW4HBl PeryJUPOBKH HeCylux BUHTOB. [losTromy mo mep-
NeHNAHKYAAPY K TPACKTOPHH IoJeTa (IlapaJiieIbHO NOBEPXHOCTH 3€M-
JIH) MOTYT BO3HHKHYTb HEYDARHOBELIEHHbIe a3DOJAMHAMHUECKHE CHJBL.
Hnst BEIMOJIHEHHS! BCPTHKAJBHBLIX DEXKHMOB M BHCEHHS B STOM CJydae
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HeoOXOAUMO OTKJIOHHUTH A35DOJTHHAMHUUECKYIO CHJY HeCYLIMX BHHTOB B

CTOPOHY, NPOTHBONOJOXKHYIO JeHCTBHIO HeypaBHOBELIEHHOH CHJBI, UTO-|
66l 106HTECT SF=0. 1

AHaMOTHYHBIMH JIOJIKHBI GBITH AeHCTBHS [IPH BHIOJIHEHHH IKCINya- !
TaLHOHHOTO BHCEHHS] HJH BEPTHKA/IbHLIX pexxkuMoB (puc. 43). IIpu atom:
JJIsl OTCYTCTBHA TPOAOJNBHBIX CMEIIEHHH HeoBXoauMo, 4ToOH —X =
=Xnz, @ IS OTCYTCTBHSI GOKOBHIX CMEIICHHH (Hampumep, npu 60Ko-
BOM BeTpe) Z=Zg,.

B JerHoft sKcruryaTaluy KOHTDOJBHBIE BHCEHHS BHITONHSIOTCS nepes  Kamabiv
BLIJIETOM J/Ist OTIPEJE/ICHHS ICHTPOBKH BePTOJCTA, HCIPABHOCTH OPIAHOB YIPABJCHHS |
arperaTos BEPTOJeTa, MPaBHJILHOCTH PacyeTa B3JNeTHOro Beca. KOHTPOJbHBlE BHCEHUS
BEIMOJHSIOTCS, ¥ MPH BEPTHKAJBHLIX NOCAAKAX [ YTOYHEHHS] MECTa NPH3EMIAEHUs
TIPOBEPKY NPaBH/IbHOCTH OMpeAe/eH st IOCAAOYHOr0 Beca, CHATHA HAarpPysoK ¢ KOMal:-
HBIX PLIMAroB ympasjieHHst. [IpH HEBO3MOXKHOCTM MpPH3EMJEHHS Ha DEXUME BHCEHHUS
OCYIIECTBIAETCST PASTPY3Ka M TOrpyaka BeprosieTa. Ha pexuMe BHCEHHS MOLYT Bbr-
HOJHATBLCS Pa3/UYHBIE CNEUUaNbHbie PABOTEL. DTOT PeXKUM SBJSETCS ONHHM H3 OCHODL-
HEIX B Y4eOHBLIX MoJIeTaX U IIPH TPEHHPOBKAX.

IMepexon Ha KOHTPOJbHOE BHCeHHe Tepel KaXIbiM BLIIETOM OCYLIEeCTBJISETCS Ha
pexuMe BEPTHKaJIbHOrO noibeMa. BepTukajbHble NOLBEM H CHHKEHHE BHIIONHSIOTCSH

B yl{eﬁHbIX uem;x, NPpU TPEHUPOBKAX U BLINONHEHUHU CHENHAJbHBIX paﬁo'r H TIPH BEPTH-
KaJbHOM B3JeTe HJH NOoCaaKe.

§ 2. TATA HECYIIHX BHHTOB HA PE)XMME BUCEHHSA

Tﬂl‘a, cosflapaemasi HECYIIHUM BHHTOM, IO TEOPHH 3JeMEHTA JIONACTH MOMKET OLITh
onpejesieHa Mo GCHOBHOMY 3aKOHY CONPOTHBJCHHUS BOo3nyxa:

p (2R)? A(R)? .

T:
r 6

F, wul =¢
Px 1 kl-cex?

Tak Kak A=—, a pp=— ——
Po 8 Mt

KosdpuupeHT TArM HAXOAAT N0 XapaKTepHCTHKe (HOAADE) HECYIIETo BHHTA HA
peXHBMe BHCEHUS: Cr=[(My), NONYUeHHON PACYUETOM HA BHLIYHCIHTEJBHON MallHHE JUIS
BuHTa H-1 (cm. puc. 3).

Jns BHCEHHS M BEePTHKAJIbHBIX DEKUMOB IMOJETA PACYETHBIM peXXHMOM paboTH
ABHTaTeNs ABIACTCH B3METHbIA. [TosTOMY NMDH HAXOKACHHH MAKCHMAJBLHON TAMM HeCy-
ero BUHTA KOS(QGHUHEHT KPYTAMIEro MomeHTa Gepercs H3 (GOPMYIb mis KPYTSLIero
MCME€HTa BHHTOB Ha B3JIETHOM peXHMe:

2M,,
my = ————————,
“ p(eRRFR
75Npacn 75- 2N1 AB A
a Tak kKak  Myp = = tnp=—,
® ©® 8
2400N'; 55
O = T .
T K= A (@R)SF

A

[To asponunamuyeckomy pacuery MakcuMaJbHast CBOGonHAs TATa
HeCyluX BHHTOB BeprosieTa Ka-26 B CTaHZapTHBIX aTMOCGHepHBIX
YCIOBHAX Ha ypoBHe Mopsi paBHa 3270 xI'. Ho passinunsle Hecyuiue
BHHTBl HMEIOT TeOMeTPUYECKHe NapaMeTphl, OTJIHYAIOIMHUECS B Mpeje-
JIax JomycKa OT pacueTHHIX. OTJHUAIOTCS W XaPaKTePHUCTHKH JABHTATe-

6%

g5, W DeryaHpoBKu ynpasienus. [losToMy aast Beprosiera Ka-26 B
cTaHAAPTHBIX aTMOC(HEPHDbIX YCI0OBHSIX HAa YPOBHE MOPs IPHHATA CBO-
goxHas TaAra Tmax=3200—2% xrl.

Has nosbliieHHst 6e30MaCHOCTH  TOJETOB NpeAJaraeTcs CunTaTh
cBOGOMHYIO TAry BEPTOJIETa B CTAHAAPTHBIX aTMOCHEpHBIX YCIOBHAX
IH3KOH K HIMKHEMY IIpelesy J0NycKa, T. €. 3150 k1.

[Tpu ysenuueHHd GapoMeTPHUECKOH BBICOTHI Tsira HECyIIMX BHHTOB

MEHBIIAETCS, TaK KaK YMEHbLIAETCs! INIOTHOCTh BO3yXa, AaBJIeHNAe 33
HarHeTaTeNeM H MOINHOCTb HEeBBICOTHBIX Asuraresedn M-14B-26. HMame-

HeHHe MOULHOCTH JBHraTesss MOXeT ObiTb Y4TeHO 1o popmyJe
NH - NOA’

rie A-—KOS(l)(i)‘I/IIlI/IeHT U3MeHEeHHHd MOIIHOCTH HEBBICOTHOIO JABUTaTe-

‘ b MOCTH A—lllp—HVT—o—O‘ll‘
J1d,  OmpesiesseMbli 110 sassﬁcn ‘ e T, ;1

AJIH TI0 TAGJHIAM CTaHIapTHOH aTMoCcdepHl.
V3MeHenne Gapomerpuueckoil BoicoTsl Ha 100 m mpuBoauT K u3Me-
HeHHIO CBOGOLHON Tsrw Hecylux BuHTOB Ha 30 xI', a naMeHeHnue TeM-
nepaTypbl HapyXHOTO BO3/yXa Ha :
10%C BhI3bIBaeT H3MeHeHHe CBOOOJ- % Hm
Holi TsArm Ha 65 x[. lomycTHMBbIH
IManasoH TeMIepaTyp s 3KCIJIy- \
aTalpH BepToJeTa NpHBeJeH Ha -1
puc. 44. .
[lpu yBelHYeHHH  BJAXKHOCTH 700 E
/,

BO3AyXa yMeHbIIaeTcsa ero IWIOT- 3
HOCTh U MOIIHOCTb JpuTarenel. M3- 4
MeHeHHe aOCOJIIOTHOH BJaXKHOCTH 2000\
Bo3ayxa (YIOpPYyrocTH BOASHOIO Ta- ; \
pa) Ha b mm pT. CT. IPUBOJHUT K H3- e
MeHeHHI0 cBo6omHol Tsaru na 20 I /
Oco6eHHO 3HAUYHTEJbHO Ha H3MeHe- |
HHU TATH BHUHTOB CKa3bIBaercsl H3- ]
MeHeHHe MOIIHOCTH JABHrarejs 3a |
HarHeTaTeJeM WM Ke yBeJHyeHHe |
ruapaBJaHuecKkux morepb. Ha Bepto- 800 \ |
|
]
I
|

I NN

\
1200 ‘\

Jgete Ka-26 npy 3akpLITOH 3ac/A0HKe \
nogorpesa Temieparypa BoO3ayxa
Ha BXofe B KapOroparTop Bce XKe
NpeBbIIIaeT TeMIepaTypy Hapyx-
Horo pospyxa. M yeMm Gosblie TeM- 5= —z5 72
nepaTypa roJ0BOK HHJAHHADOB, TEM
Gosblie TemmepaTypa BO3LyXa Ha
BXone B Kapboparop H MeHblle
JaBJeHHe BCACBLIBAHHSA, a IIOITOMY
MeHbllle TAra, pa3BHBaeMasi BHH- %i{,i,‘;*;pi"B"ey‘é?féiﬁﬁi“?;“ﬂﬁ;‘;?{?g3;;2‘::
TOM. YBenuyeHHe TeMIeparypsl I'O-  gepm

400

— —

g 20 tyug,°C

Puc. 44. JlonycTumbiil AHANa30H TeMIie-
PaTYp LJs SKCIIYaTallid BEPTOJIETa:

!/ — MHHMMaJbHAs TeMmIeparypa [AJAs apKTH-
YeCKHX YCJOBHH; 2 — MaKcUMaJbHasi TeMIle-
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JIOBOK LMJIHHIPOB B Auanasone 140—200°C cuuxaer cBoGOAHYIO Tsirys
HeCcylmHx BUHTOB IpUMepHo Ha 40 4. c. i

Onnako Temmeparypa Bo3fyXa Ha BXOJe B Kapboparop AJas yayy.
lueHnsl cMeceo6pasOBaHUs NOMKHA ObiTh He MeHee + 15°C, HO3TOMy
npn temneparype +5°C H HHKe HEOOXOAHMO MOOIPEBATH BO3AVY,
BXOAsUi B KapOopartop. Ha Beprosere Ka-26 cucrema HOAOTPeRy
BEIMOJIHCHA TaKHM 06pasoM, 4TO NPH OTKPHITHH 3aC/JOHKH He TOJbK
MOBHINALTCsT TEMIIEPATYPa BO3AyXa NMPH BXOJe B Kap6lOpaTop, HO nu
MOHHXKACTCS NABJEHHE, NMOTOMY YTO YBEJIHUHBAIOTCS THAPABJIAUECKIo
norepu. ITotepu naBnmenuss GymyT 3aBHCETb OT [ONOTPeBa BO3AYXa
(yrsia OTKpHITHS 3ac/OHKH) H OyRyT MakKCHMaJbHBIMH, ecJH [IOCTV4I-
JICHNE BO3NyXa M3 PECHBEPA MOJHOCTBIO TepekphiTo. Ecu Temmepary-
pa Ha BxOZie B KapGioparop ysemmuusaerca ¢ 10 no 20—25°, To s1c
YMeHbINAeT AaBJIeHHe HaJilyBa Ha 22 mm pr. cr. Pocr xe TeMnepary-
per Ha BXoZe B KapGiopatop 10 30—35° C cHHXKAeT NaBieHHe HallyBa
Ha 24 mm pr. cr. UsMeHeHne namienus Hanaysa Ha 10 wmm pr. cr,
TNPUBOJUT K H3MeHeHHUIO TaTu Ha b0—60 1.

Ha BesmuuHy CBOGOIHON TATH BHHTOB BJIMSIET TaKiKe yroa orru6a
TPUMMEDHLIX IVIACTHH JIONIACTel. YBeJHUeHHe YIila OTTHGa yMeHbluaer
CBOGOJHYIO TATY BUHTOB, [O3TOMY He CJeIyeT I CHHKEHHS yCHAUH
Ha prlyare «lar-ras» Nnpu OTKMOYCHHOH THAPOCHCTEMe UPE3MEepHO yBe-
JIHYHBATL OTrH6 mniactud. IIpu yBesmuennn ortru6a ot 29 10 32 mu
TIPH BBIKJIOUEHHOH THAPOCHCTEME Ha peKHMe BHCEHHS yCHJIHe Ha poI-
Jare «liar-ras» He npessllaer 16 I, Ho TAra yMeHbuiaercs Ha
20—30 xI". YBenuuenue e OTrH6a NJIACTHH foJblle MONYCTHMOro B

- Ananasone 32—35 mm CHHXKAET TATy NpuMepHo Ha 120 kI

Ha puc. 45 mokasana saBuCHMOCTH ¢BOGOXHON Tsir HeCYIIHX BHH-
TOB OT 6apOMETPHUECKOH BBICOTHl U TeMIIePATYPEl HAPYKHOTO BO3MY-
xa. Ilpu moctpoenun rpadpukos NPHHATO: ABHraTeNu pa6otaloT Ha
B3JIETHOM ~ PeKHME, OTCYTCTBYIOT IepeMeIleHHst BepTojeTa OTHOCU-
TEJIbHO BO3/AyXa, NMPH TeMIepPaTypax HapyXHOro Bosayxa +25°C u
GoJiee aBCOMIOTHASA BAAXKHOCTD 18 mm PT. CT., a IpH GOJiee HU3KHX TeM-
TI€paTypax oTHOCHTeNbHAs BaAaXHOCTE 80%; mpu Temmeparypax e
HapyHoro BoslyXa Bhille +5° C cucTeMa 11040TpeBa BO31yXa, nocTy-
Nalomero B KapGopaTop, OTKIIOUeHA H TEMIePaTypa roJoBOK U HJTHHT-
pos 190° C; npu TeMnepaTypax HapyKHOTO BO3yxa HHKe +5°C Tem-
Tiepatypa Bo3ayXa Ha BXOAe B Kapbiopatop paBHa + 15°C.

FocHUW TA npemnaraer moJb3oBaTbes rpaukamMH, 1pH To-
CTPOCHHH KOTODPBIX IIPHHATO: IBHraTeNH PaGOTAIOT HA B3JETHOM pexu-
M€, OTCYTCTBYIOT NEPEMELleHHs! BEPTOJETA OTHOCHTENbHO BO3AYXa, OT-
HocuTe/IbHas BJAXHOCTh paBHa 60%, TeMmepatypa rosi0BOK IHJIHHZI-
pos — 210—230° C, Temneparypa BO3AyXa Ha BXOIe B kapbopatop —
+15°C, cBoGonHast TAra B CTAHIAaPTHHIX YCJIOBHSIX Ha YPOBHE MOpS —-
3150 I [16].

Ha pexXuMe BHCEHHS C HOCTATOYHOH CTEIIEHbIO TOYHOCTH MOXKHO

- CUATATDh, 4TO IIOTPeGHAst Tara paBHA 10 BeJHUHHE BeCy BepTOJETA.
STo JonylieHHe CHpaBelSHBO, TAaK KAk BpeJHOE CONPOTHUBJIEHHE MJa-
Hepa oT OGAYBKH HHIYKTHBHBLIM IIOTOKOM yYHTHIBAETCS Kosbpuyuen-
TOM HCIOJIb30BAHUS MOUIHOCTH JBUTaTEJCH.
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Puc. 45. 3aBucUMOCTb CBOOOAHON TSCH HECYIIMX BHHTOB OT 6apPOMETPHUECKOH BLICOTHI

H TeMIIEPATYPHl HAPYIKHOIO BO3AYXA: )
@ — pacdyeTHasi 3aBHCHMOCTb; 6 — IO A aHHBIM HCIBITAHHHA NJs CTAHLAPTHHIX YCJHOBHM:

1 — MaxcuMasbHas TeMIlepaTypa mo pekoMeHpanusm HKAO; 2—MHHI/IMaJIbHa${ 'ZemnepaTysziﬁg
apkTuueckux ycaoeuil; 3 — TeMueparypa B YCJAOBHSX CTaHLApTHON armocdiephl; 4 — MaKCHM

JONMYyCTHMBI{l Bec BepToOJeTa

st BHINOJIHEHUS YCTAaHOBHBIUEIOCH peXuMa IoJjera norpebHas
TATA # TAra, Co3fgaBaeMas HeCyllHM BHHTOM, JOJXKHL ObITb PAaBHH,
1osToMy Tee=G.

ITotonxoM BHUCEeHH S HasbBaeTcs MaKCHMaJbHO BO3MOXKHAS
BLICOTA B CTAHAADTHBIX aTMOC(epPHBIX YCJIOBUAX, HA KOTOPOH BEpPTOJIET
Ha pacueTHOM peXume padoTH ABHUTaTelNeH ¢ 3aZaHHLIM TIOJIETHHIM Be-
COM He IlepeMellaeTcsl OTHOCHTEJIbHO BO3AyXa. I}OTOJI‘KPI BHCEHHS Bep-
Tosera Ka-26 B TpaHCHOPTHEIX H CEJIBCKOXO3SIHCTBEHHBIX BapHUAHTaxX
[IPaKTHYECKH OJHHAKOBEL. ‘

Ha puc. 45, 6 noxaszaHo u3MeHeHHe CBOGOJHOH THATM HECYHIMX BHH-
TOB B CTaHAAPTHHIX aTMoc(hepHuIX ycaoBuax. Kax BuaHo u3 rpaduka,
npu noJerHoM Bece 3085 xI' moToJNOK BHCeHUs BepTosera paBeH 390 a,
npu nosnerHom Bece 2990 kI — 690 », a IpH MakCHMaJbHOM B3JIETHOM
Bece NOTOJOK BHCEHHUS PaBeH HYJIO.

[ToToJIOK BHCeHHsl BePTOJE€Ta B KOHKPETHBIX METE€OYCJIOBHMAX MOXKET
ObITh ompeneseH no puc. 45, a.

BercoTa nocaJouHBIX NJOIIAJ0K BepTOJeTa OObIYHO 60Jblle MOTOJI-
Ka BHCeHHS, NOTOMY 4TO Ipu paboTe BHHTOB BOJH3H 3KpaHHpymooluell
[NOBEPXHOCTH 3€MJIM MX TAra yBe/UUHBAETCH. ‘

AHan M3 MaTepHaJOB HCHLITAHUH IOKa3bIBAET, YTO TPaKTHUECKOE
BJAMSHHE 3eMJIH Ha TATY HauWHaercs Ha BbIcOTax MeHblle 9,6 # OT Ko-
JIeC OCHOBHOIO LIACCH A0 3€MJH. JTO PACCTOSHHE ‘COOTBETCTBYET BHICO-
Te 13 M, eciM cUUTATb OT CePe/lMHbI PACCTOSIHHS MeXAY BTYJKaMH He-
CyIIUX BHHTOB.
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3400 Puc. 46. 3aBUCHMOCTL Ty,

' HECYIUHX BUHTOB OT By.
3200} ’ \I\\J\\.

J COTbl BHCEHHS HAan 3CMJIeiJ(
4 Z 4 6 I/ 10 72 flK,m

YBennueHue TATH HeCyUIMX BHHTOB NPH NpPHOJMKEHHH K POBHON
NIOBEPXHOCTH, EPIEHIHKYAAPHONR OCH KOHYCOB BpallleHHs, MOXKeT OblTh
0ObSICHEHO TI0 TEOPHH 3JeMeHTa JonacTd. UeM MeHblle PAaCCTOSIHHE OF
BHHTa 10 3KpaHa, TeM OoJbliie TOPMOXKEHHe HHAYKTHBHOIO IIOTOKa,
MeHblle yroa TMPHUTeKaHHud H 60Jblie YIJIBI aTAKH 3JE€MEHTOB JoTNacTel:,
HauGonpmuit npupocT TATH LOCTHATaeTcs K MOMEHTY TIPH3eMJEHHS #
cocrapisier npumepro 209%. Ha suicote 2 m oT xosec 1o 3emau mas

Beprosera Ka-26 —— = 1,09.
Tco

3aBHCHMOCTb TATH HECYIIHX BHHTOB OT BBICOTHl BHCEHHS HAI 3eM-
Jei npa armocdepHoM maBjeHuu 759,8 mm pr. cT., TemUepaType Ha-
pyx)Horo BosAyxa 1°C, teMmepatype BO3[yxa Ha BXOoJe B Kap6opaTop
+9° C, a6comoTHO! BAAKHOCTH 9 mm pT. CT., unc/ie 0GOPOTOB ABUraTE-
neit 96%, MUHEMAILHOM HaBJeHUHM HajALyRa 870 MM pT. ¢T. B WITH/b
[I0Ka3aHa Ha puc. 46. - ,

Ho MakcuMaJpHBIi JTONYCTHMBIH B3JIETHBIA Bec BepToJeTa He I0J-
XKeH npespiiath 3250 kI, ¥ O TONETHOMY 3ajaHHIO Bec BepTOJeTa
Ha peXuMe BHCEHHsS] MOXKeT OBIThL ellle MeHbile. B 3THX cayyasx yse-
JUYEeHHe TSAMM BHHTA BOJH3UM 3KDaHA MOXeT OBITh HCIOJIb30BAHO IS
yMeHbIIeHHsI TOTPEGHOH MOIHOCTH. DTO XOPOIIO HIMOCTPHPYETC KPH-
BBIMHU pHC. 47, HOCTPOEHHBIMH JUISI TeX XKe YCJOBHH, 4TO U Ha pHc. 46.

Ecan ke BepTosieT paGoTaeT Haj BepLIMHAMH XOJMOB MAH MX CKJIOHAMH, KOHMUE-
CKHMH AMaMH C 0OMbIIOH KPYTH3HOH CTEHOK HJH LHIMHAPUICCKUMH AMAMH, pacTtuTtens-
HOCTBIO, NIPEBBIUAIOLIEH TOMUHEY BeepHOH CTPYH IOJ BHHTOM HJIH B IJOCKOM (KOCOM)
HOTOKe, HaJ BOAHOH NOBEPXHOCTbIO, TO 3P(eKT BO3AYIIHOK HOAYUIKH YMEHbIIaeTcH,

Pia i

354577 /343 3330
pr-cm 7% % 3185
8 / - '
(Y / = '
840

7 = i ] Puc. 47. 3aBHCHMOCTH HOTpeGHBIX 3HAa:
=3060x
>na: //

yeHHH HajgAyBa ABHraTeNedl OT BBICOTHI
BHCEHHS! Haj 3eMJEHl NpH IMOCTOSHHBIX

820 4 4HCAAX O0OpOTOB H DA3IHYHHX MNOJeT-
HBIX Becax
800
7ol [ |
0 2 4 6 8 hy,m
72

4B 3THX caydyaax B9’ (37o} BBOXAT NONPaBKH B BEJHUHHY NOJETHOrO BéCa, Jméoupaccqmu-

10T BEC 6e3 yuera BAYSIHHA Bo3AYIIHOH nopymxu. Ho addekr Bo3aymHOR MOy UIKH
HeCKOJIbKO yBeJIH'-IHBaeTCH npu %aBHCBHHHX HanmL paCTHTeJIbHOCTb}O:‘ BbICOT“a KOTOpPOH
je NPEBHIAET TOJLMHEL BEEPHOH CTPYH (Hanpumep Hajl HeBLICOKOH TPaBol, a TakkKe
an KOHHYCCKHMH AMEMH ¢ KDYTH3HOW CTEHOK IO IU"J. OILHaKO B 3THX cayuvasgX AoO-
[ONHHTEJBHOE YBEIHYEHHE TATH HCNOJb3YeTCs JHLb KaK yBeJHYCHHE 3anaca MOIHOCTH
s MaHeBPHPOBAHHS. Caenyer Takxe Y4eCTb, 4YTO XOTS B KOCOM HNoOTokKe »(dekr
po3/yIHOH MOXYIKH H YMEHbLIAETCSH, YBeJHUEHHE CeKYHAHOR MaCChl BO3NyXa wuepes
pHHT OOBIMHO NPWBOAMT K OGHieMY YBeJHYEHUIO THTH BHHTOB, H BLICOTA NOCALOYHLIX
[OULALOK NDH BeTPe YBEJHYHBAETCS.

§ 3. OCOBEHHOCTH NUJIOTHPOBAHMSA
H MAHEBPHPOBAHHA HA PE)KHME BUCEHH S

Ha coocHBIX BepToJieTax, HMEIOUIHX IlepefHHe LIEHTPOBKH, MOMEHT
T HECYIIHX BHHTOB NHKHpylomuit (cM. puc. 42). Kabpupyomuh Mo-
MeHT IJIaHepa NpH OOJbIIHX OTPHLIATENbHBIX yriax @rosengxa (cM.
prc. 29) He ypaBHOBEIIWBaeT MOMEHTA TATH HeCylluxX BHHTOB, O3TOMY
BepTOJIeT YyMeHbIIAeT YroJ TaHra)ka ¥ CTPEMHUTCS HA BHCEHAM Tiepe-
MecTHTbCSi Brepel. Jist HCKJIIOUeHHST NepeMelleHdsl NHJO0T OTKJIOHSET
pyuKy ylpaBJieHHs Ha cebd, yCTanaBJuBasd Takod NUKIHYECKHH Iiar
JomacTe#, Ipy KOTOPOM aypoAHHaMHuecKas CHjJa TNapajies]bHa Becy
(cM. puc. 42). Tlpn stoM ymeHbmaeTcs 3(dekTuBHAS IPOLOJIbHAs
IeHTPOBKA, YBEJIHYMBAETCH KaGPHPYIOWMH MOMEHT OT pasHoca TIOpH-
30HTAJMbHEIX LIAPHHPOB, W BepTOJeT GajaHCHPyeTcsi C ONpefeseHHBbIM
yraoM Tanraxka. HanBonpmu#i yron tanraxa BeprosieTa Ha peXHMe
BACEHHA PaBeH 4° U COOTBETCTBYET BUCEHHUIO € NIPefesibHO 3ajHell HeHT-
poskoii. Ho uem Gosiee mepenHss LeHTPOBKA, TeM MeHbHIe yTOJ TaHra-

XKa, Ipu KoTopom ofecneunBaercsi Tpebyemas sddexTuBHas HEHTPOB-

Ka ¥ fpojnosibHas 0anaHCHPOBKA, a OTKJIOHEHHe pPYYKH yIpaBACHHUSN
Haszajy yBeJuuUBaCTCH.

[Tpu npepesbHo nepespne# HeHTpPoBKe u nojerdoM Bece 3030 kI
pPyuKa yhpamJjeHus OTKJIOHEHA OT HEWTPAJbHOrO MOJOKEeHUs Ha cels
npuMepHo na 35% nosoruun xona (puc. 48).

TaxuM 06paz3oM, N0 MOJOKEHHIO PYUKH YIPaBAEHHS MOXKHO CYAHTH
0 NpOAOJILHOM LeHTPOBKe BepTrosiera. [Ipu cpepneli LeHTPOBKe BepTO-
JeTa pydyka yOopasJeHHs HAaXOZHTCH B CPelHEeM HOJIOXKEHHH, UTO COOT-
BETCTBYeT YIiy OTKJOHEHUS TapeJoK aBTOMATOB IepeKoca Haszah NpH-
MepHO Ha [°, a NpU CHATUH HATPY3KH ¢ PYYKH YIPaBJEHUA TOPHT JaM-
na «HehiTpanb» NpoAoJpHOTO TPHMMepa.

Ilpu monyTHOM BeTpe KOHYCH BpallleHHS HeCYyIIHX BHHTOB OTKJO-
HAIOTCA BIepell, YBeJHUHBasl NUKHPYIOIUHA MOMEHT HeCYUIIHX BHHTOB H
Co3faBas TeHIEHHOHIO K IepeMelleHuio. IlosTomy yBeauunBaercss oT-
KJIOHeHHEe PYJYKH YIpaBJeHus Ha ce6s.

Kaxk Buano u3 GasaHcHpOBOUYHOH KPHBOH puc. 48, IpH CKOPOCTH MO-
nyTHOTO BeTpa 4 M/cek pyuka ynpaBJeHHs OTKJIOHEHAZ OT HeHTpaju
NPHMEPHO HallOJIOBMHY XOpxa.

Ecan Ha BepToJeTe peryJHpopka ofllero miara. BHIOJHeHa MHpa-
BHJBHO, TO TeJaJH Ha BHCEHHH B IITHJIb 3aHHMAIOT HeHTpasbHOe MOJIO-
HKeHHe, KaK noxasaHo Ha puc. 49. Ho Ha Beprosere Zonyckaercs nome-
PeuHbIi 3aBaJI OCH BaJia BUHTOB Ha = 15’ # OTK/IOHEHHE TapeIoK aBToMa-

L
i
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-10 -5 0 5 U, rijcex
\\ . ‘, Puc. 48. 3aBucumocts oTkaoncHus Py®
T ‘ KH YIpaBJeHHs Ha ceG OT CKOPOCTE
] ~J BeTpa IIpM 3KCIIYaTALHOHHOM BHCEHmy
v BEPTOJIETa ¢ TOABECHOH KaOWHOK

LEeHTPOBKOH 196 mm
i Xﬁ7%.
f / 77777

.

Ta lIepexoca B MONepedHoM HaNpaBJCHHH IPH HeHTPATLHOM MOTOXKEH
PydKn ynpasiaeHuss Ha 3. [lostoMy B mTHJID NPH TIONEepedHoi]
Ga/aHCHPOBKE BEPTOJIETA OTKIOHEHHE PYYKH yOpPaBJIEHHS OT HEUTPab-
HOTO I0JIOXEHHS He3HAYHTCNbHO M He IIPeBBILIAeT 9—10% mnomoBHEL
Xoxa (cM. puc. 49), a TakKe He3HAUUTEIbHLL YIJbl KpeHa BepToJera.
ITpu 6oxoBoM BeTpe oTKIOHEHHE PYYKH yIpapjieHHs OT HeHTpaJH Mo-
¥eT YBEJHUHTBCS.

Ilo 6anancupoBounbiM kpussIM Ha peXuMe BHCEHHT (CM. pHC. 48
-# 49) BuAHO, uTo BepTOseT OBaamaer MPONOIbHOH, TIOTIePeUHOR M TIy-
TEBOH CTaTHYECKAMH YCTOHUMBOCTSIMH. Tax, IpH NONYTHOM BETpPE OT-
KJIOHGHHEC DYUYKHM yNpaB/ieHHA Ha cebsl yBeJaHuHBaercs, a IpH BCTpeu-
HOM YMEHBLIACTCA, YTO H CBHIETEIbCTBYET O CTPEeMJICHHH BeDPTOJIEeTa
BEILCPKATE HyJIEBYIO WM 33laHHYIO0 BO3AYIIHYIO CKOPOCTD. [1o Gasiak-
CHPOBOYHOH KPUBOH BHIHO (CM. DHC. 48), 4To Ha pexume KCIIyaTa-
HHOHHOTO BHCEHHS NPH CKOPOCTH BCTPEUHOTO BeTpa 2,5 m/cex Heo6Xo-
AUMO OTKJIOHATb PYYKY yOpaBJeHHS Ha ce6s Ha 30%. Ecuu ke BCTpeu-
HEIA BETEP YCHJHTCS, TO OTKJIOHATD PYuKy yIpaB/IeHHA Ha ce6si Hy:KHO
MEHDBIIE, 2 TpH HEBMEIIATeJNbCTBE NUJA0TA B YIpPaBieHHe BEPTOJIET HAY-
HET cMmemarbes Hasal. Ilpn ymeHbinenunm ckopoctu BeTPa ¥ HeBMe-
WaTefbCTBe MUJIOTAa B yNpapJeHHe, HA060POT, BEPTOMET O6yzer cMe-
aTbCS BUEpES.

IIpononbHast cratuueckass ycTofuuBoCTy 110 CKODOCTH Ha pexXHMe
BHCEHHsSI O6ecHeYnBaeTCs OTKJIOHEHHEM IO NOTOKY KOHYCOB BpalleHus
HECyLIHX BHUHTOB M H3MEHEHHEM COIDOTHBJIEHHS IIaHepa BepToOJeTA.

Ilpu ysennuenun cxopocru BCTPEUHOTO BeT-
pa CTeneHb NPONOILHOM CTaTHYECKOH YCTOfi-
YHBOCTH YMeHpLIAercs.

Kax otmeuanocs panee, DY YBeJHYCHH]

40 CKOPOCTH GOKOBOTO BeTpa norpebyercs of

KJIOHEHHE DYUKH YIDPABIEHHS HPOTHB Ber
_ Pa, a naga COXpaHeHHus BBICOTBHI BHCEHHUSA IO
Zehm/y TPeOYeTCsl yBeNHueHHe a3DPOLHHAMHIECKO

X;7
80,

Purc. 49. Banancuposounsie KDHBEHIE NIPH  niepeMelng
HHH BJEBO H BIPABO BEPTOJAETA ¢ NOLBECHON Ka6n
HOA (Gron=3030 kI, x=204 MmMm):

{ I— H=f(Vz):2_xK=f(VZ); 3—x, =HV,)

7 ’ -

71pl BUHTOB, W BePTHKa/bHas meperpyska pepTosiera yseiuudres. Ilo
ggﬂaHCHPOBO'{HOﬁ KpUBOH BHAHO (cM. PHC. 49), 4TO Npx OTKJIOHEHHH
yUKH OT HEATPaJIbHOTO MOMOXKEHUs B TMONEPeuHOM Hangasneﬂnfnzgg:
gyercsi Gosibliiee OTK/IOHEHHE PYYKH yNpaBJIeHHA Ha ce6s, T. C. DabTPaKn
qeT CTPEMHTCSI YMEHbIINTb YIoJ TaHIa)a, KOHCTPYKTUBHBIH ySrOciI ataKu
;{ecymnx BHHTOB, a5POJIHHAMHYECKYI0 CHIY M Teperpysky. Ter i
[€TebCTBYET O NPOJIOJBHOM CTATHICCKOH YCTOHYHBOCTH r106nep pgaeT:
[IpofioAbHasl CTaTHYeCKas YCTOHUHBOCTB IO Teperpyske obecneuu et
¢l OTPAaHHYEHHEM Tpesiena 3a/iHeli eHTPOBKH. W uem Gonee nepuenHBO_
LleHTPOBKa, TeM GoJibllle CTeNeHb NPOAOJAbHON CTaTHYECKOH YCTOHY

neperpyske.

CTHHI»]oOnepeg{H;X CTaTHYECKasl YCTOHYMBOCTb TIO0 CKOJbKEHHIO Ha pexm:
Me BHCeHHs ofecrneuynBaercsl OTKJOHeHHeM KOHYCOB BpallieHHsI MO Hoﬁ
ToKy. IIpu mpaBoM CKO/IbXKEHHH BEPTOJET CTPEMUTCS ‘cosném) ne;bé_
KpeH, a IIPH JeBOM CKOJbXEHHH NpaBblil. ITO BUAHO Mo OGastaHCHP
BOUHON KPHUBOH Ha pHuc. 49: AJs IepeMelleHHs] BIIPABO pyuKa I}/InpaBne-
HHS OTKJIOHSeTCSl BIPABO OT GaNaHCHPOBOYHOTO ToJsoxKeHus. llpu npa-
BOM CKOJIbXKeHHH TpeGyeTcsl OTKJIOHEHHE BIEpeJ JIeBOH meflafd, a upH
JIeBOM CKOJIbXKEHHH — [IPaBoil, 4TO CBHJETeJLCTBYET O IIyTeBOH CTaTH-

CKOH yCTOHUYHBOCTH BEPTOJICTA.
qeo}l('?;TZBaﬂ CTaTI/I‘IeCKaI;{ YCTOHUHBOCTh BEpPTOJETa Ha peXKUMe BHCG:
HAA OpH yriax ckoibxenus: +90° o6ycnroBauBaeTcs CTabUIH3HPYIOLIH

OMEHTAMHU BEPTUKAJLHOTO OllepeHHs.

MH ggrf;qecxaﬁ I})ﬂcmﬁqHBoch H a3poJHHaMHUECKAss <«CHMMEeTpHA»
BEPTOJIETa CO3/MAIOT YCTOHUHMBOE 3KCIJIyaTallHOHHOE BHCeHHe IIPOTHB
Berpa. TeHaeHuuil K paspoporaMm M GOKOBBIM CMeIleHHAM HET, 4TO yil-
poljaeT NUJAOTHPOBAaHHE MO CPABHEHHWIO € OJHOBHHTOBBIMH BepToOJeTa-
mu. Ho npu BuceHmu ¢ NONYTHBIM BEeTPOM BepToJieT He obaajzaer myre-
BOH cTaTHUECKOH YCTOHYHBOCTBIO (cM. rut. IT).

Typ6yneHTHOCTL aTMOC(hepb H3MeHSeT MOJOXKeHHe BepTroJera Of-
HOCHTEJbHO 3eMJH, JIO3TOMY AJS COXPaHCHHS DeXHMa BHCEHHd Tpe-
OyeTcst BMeIIaTeJbCTBO NUJOTA B yIpaBJeHHe, H PHUar «uiar-ras» ia
cTonop He craBurcs. IlnaBubM u3MeHeHHeM 06Iiero mara MHoAJepKH-
BaeTcs 3ajJlaHHAs BBICOTA BHUCEHHS. 3aflaHHOe IIOJIOXKEHHe BepToJerTa
OTHOCHTEJBHO TOUKH 3aBHCAHHS TOJNEPKHBACTCSA He6GONBIIUMHU OTKJO-
HEeHHSIMH DYYKH yIpaBJieHHs U Nexaief. OnHaKo pH 3TOM HeoOXonH-
MO YYHTHIBATb, YTO BeproJeT obaalaeT Ooubllod 3G(EKTHBHOCTLIO,
YYBCTBHTEJbHOCTBI0O U MOLIHOCTBIO yhpaBJjeHHd. OTKIOHeHHH pyqxg
yrnpap/jeHus Ha TOJHBLIH XOJ NPUBOAAT K M3MEHEHHIO yIja TaHrax
20 *=40° a yrna xpeHa no =60°. Ycunus Ha pyuKe ylnpaBjeHHA HeBe-
JHKH H TO3BOJISIIOT TOYHO YIEPXKHUBATH BEPTOJNET Ha 3aJaHHOM MecCTe,
H OMJISIA MHJIOTA.

e}g'(r);nqecxaﬂ YCTOMUHBOCTb BEPTOJIETA B pEeXHMEe BHCEHHS 3Haquf
TEJbHO YIpPOLlaeT NHJIOTHPOBAHHE BePTOJeTOM. XapaKTep OTKJAOHEHHS
KOMaHJHBIX PHIYATOB YNpaBJeHHS CTAHOBHTCH 6oJiee TPOCTHIM, IOBLI-
aeTcst peakuusl BEPOTOJETa HA NEHCTBHSA MHIOTA, YMEHbINAETCH 3a-
NagasiBaHue, 06Jeryaercss KOHTPOJb 34 BHINIOJHEHHeM pexuMa H «10-
3UPOBKA» TIOTPeOGHBIX H3MEHEHHH YIVIOB YCTAHOBKH HECYILHX BHHTOB,
pasrpyxaeTcsi BHHMaHHe H yMeHbINAIOTCA 3aTPaThl HEPTHH IHJOTA.
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Xopomras ynpasiasemocTs 1 VCTOMYHBOCTb BepTOJETA HO3BOJAI0T
TIOIHEE HCIONb30BATL H MAHEBPEHHBIE BO3MOMKHOCTH BepTosieta. Mg.
HEBpUPOBAaHHE HA peXKHMe BHCEHHS BKJIOUAET PasBoOpoOTHl U mepeme.
meHust. [lepememennsn P4SpeIIaeTcss NMPOH3BOAMTh, €CJAH COCTOSHYe
TDYHTA HE NO3BOASET BLINOJHHTD pyJeHHe, a TakkKe B YueOHBIX 1teJsix
H Ha ClenHadbHBIX paGoTax. BhINONHAIOTCS nepeMellleNusT OTKJIOHEeH -
€M DYUKH yNpaBJeHHs B HYXKHYIO CTOpoHy. BeanunHa OTKJIOHeHHs
PYHKH 3aBUCHT OT TpeGyeMoii CKODOCTH CMeIleHHUs.

Ilpn mepemewenusx B mo6owm HalpaBJIEHHH BEPTOJET CTPEMHUTCH
YMEHBIUHTb BBHICOTY, TAK KAaK OTKJOHEHHe A3DOXMHAMHYECKON CHJIb
BUHTOB BBISBIBACT yMeHbUICHHE ee MPOeKLHH Ha BEPTHKAJIbHYIO OCh 3eM-
HOH CHCTeMBI KOOpAMHAT. A Tak Kak NIepeMemeHusl JOJIXKHBI « BBITIO-
HATBCS B COPHU30HTAJLHON IJIOCKOCTH, TO LISt COXPaHEHHSI BBICOTHI TIQ-
JI€Ta HeOOXOAUMO COXPaHHTD TIPOCKUHIO  a3POJAHHAMHYECKOH —CHJIbI,
YPABHOBEIIHBAIOILYIO BeC BepToJIeTa, YBE/HUXB OOWMH 10ar.

Ilpu nepemeurenusx s mrup BEPTOJIET CTPEMHTCS Pas3BepHYTHCS B
RallpaBJeHUH CMEINeHHs (M3-3a HaJHIHS IYTEeBOIl CTaTHYECKOH YCTOM-
4uBOCTH). U uem Gosbire, HAallpHMep, CKOPOCTb IiepeMellleHUs BIPABo,
TeM GOJbllle JOKHO GBITH OTK/JIOHEHHE JIeBOH NexaJsH, u4ToGB coxpa-
HUTb HampaBjeHne BEPTOJETA OTHOCHTENbHO 3€MJH.

ITonepeunas weycrotunsocts [JaHepa BepToJieTa CO3JaeT MepBo-
Hada/JpHO TIPH IepeMelleHnH TeHAEHIHIO K YBEJHYEHHIO yIia KpeHa,
HO B TIpollecce ABHXKEHHS BEPTOJIETA 3aBaJ KOHYCOB BpalleHHs 1o IIo-
TOKY GYAeT BHI3BIBATbL YMeHblIeHHe CKOPOCTH CMeLIEHHsI H yIia KpeHa.
U yem Gonpie CKOPOCTb TepeMellleHHs, TeM 6oJblie GasnaHCcHPOBOUYHOE
OTKJIOHCHHE DYYKH B CTODOHY CMEIICHHS W GoJbite yrom KpeHa
(puc. 50).

3anacel nyTeBoro m [OTICPEUHOr0 YNPaBJIEHHS yMeHbUIAIOTCS H npu
YBCJIMYCHHH CKOPOCTH 60KOBOTO BeTpa. [1o MaHHbIM roCy1apCTBeHHBIX
HCIBITAHH Ha peXHMe BHCEHHS Y 3@MJIM IIpH BeTpe cnpaBa 7 m/cex B
TPAHCIIOPTHOM BepTOJIETe 3amac TONEPEUHOTO yNpPaBJIeHHs! X0 TPaBo-
To ynopa cocrasaser 31Y% monnoro amamasoma OTKJIOHCHHSI PYuKH
ynpasJeHus. dast Beprosera ¢ APYTO# PEryJTUPOBKON 3anack nonepey-
HOTO yNpAaBJEHHS MOTYT GHITH ONpefefeHbl o 6asaHcHpPOBOUHOM Kpu-
BOH (cM. puc. 49).

ITpu Berpeunom mim 6okosom BETpe NOJKHA YYHTHIBATHCS CyMMap-
Has BosLylIHasi cKopoctb. [lepememenus CTOPOHY Ha peXHUMe BHCe-
HUST IIDH NONMYTHOM BeTpe HenesrecooGpasHel,

T J,; = TaK KaK y BepTOJIeTa IposiBAsSeTCS nyTeBas He-
YCTOHUHBOCTD I1aHepa.

A - PasBoporsl B wrHab Ha peXuMe BHCeHUST

4 0 20y BBLITTOJIHSAIOTCS MJIABHHIM OTKJIOHEHHEM rnesaJjn

B CTOpOHY pasBopora. D dekTHBHOCTD nyTeBo-
Puc. 50. 3asucumocts 'O YNDaBJIeHHS oGecheunpaer YIJOBYIO CKO-

yria KpeHa oT GOKO- POCTb BpAIlleHHS IIPH pasBopore 45 2pad/cex,
BOH CKODOCTH mepeme- T, e. BpeMst OJHOIQ pasBopora 8 cex. Ho mas
I‘ﬁ)ZHB‘;’ZHO;ePToﬁggiHog JYUIIEro OMpe/lesleH sl MPOCTPAHCTBEHHOIO HO-
(Cron=3030 kI, xo JIOKECHHS BEPTOJIETA OTHOCHTEIbHO 3eMJIH yr-
=204 mn) JI0Bas CKOPOCTb BPALCHHS HE [OMKHA GLITo
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gonpiie 20—30.2pad/cex. 1as coXpameHHs NOCTOAHHON YIVIOBOH cKo-

OCTH HEOOXOMMO IPH BBOJle BEPTOJETA B PAa3BOPOT OTKIOHHTb Teas
HECKOJIBKO 0OJiblie HOPMEI, a NPH BPAIleHHH — YMEHBIIHTh ee OTKJI0-
wenne. B mpouecce paspopora usmeHsieTcst pacnpesnesenye 1aBIeHn  1a
nAaHepe, M BEPTONCT CTPEMHTCS CMECTHTBCS OTHOCHTENBHO MeCTa BH-
ceHUsl. YIepKHBAETCS BEPTOJET OT NepeMelleHHi C HOMOIMIbIO PYuKH
yIPaBJEHHS, a BBICOTA COXPAHAETCH M3MEHEeHHeM OOILero mara.

Ilpn BEIBOZE BEPTOJIETa M3 Pa3BOPOTA HEOGXOAMMO YUHTHIBATH ero
HHEPTHOCTb. BBEIBOA M3 pasBopoTa cieiyer HauMHATH B 3aBHCHMOCTH
OT YTJIOBOH CKOPOCTH BpawmeHus. IIpu peKOMEHAyeMOH VIJOBOH CKo-
poctd BpauleHnsa 20 epad/cex caenyer OTKJIOHSITh MeNdJb _B cTOpony,
NPOTHBONOJOKHYIO Pa3BOPOTY, KOrAa YTOJX MeXIy JHHHel BU3HpOBA-
HHSl HA ODUEHTHP H IPOAOJbHOH OCbIO BEPTOJIETA COCTABJSET 100—15.
TeMn OTKJIOHEHHS! TIe/laj i TIOAGHPAETCS B 32aBHCUMOCTH OT YIVIOBOH CKO-
poCcTH BpamlleHus, 4To0bl K MOME@HTY OKOHYaHHSI Pa3BOPOTA NEedaH Gbl-
JM YCTAHOBJIEHEl HeHTPaJibHO.

Ilpn cunbHOM BeTpe BHINOJHEHHE pPa3BOPOTOB YCJIOXHSIETCS, Tak
KaK H3MeHeHne HalpaBJ/JeHHS BeTpa OTHOCHTEJ]BHO BePTOJeTa MeHseT
XapaKTEPHCTHKY MYTEBOH YCTOHYHBOCTH, YIJIOBYK CKOPOCTb BpallleHHUst
BepTOJIeTa H BLISEIBAET TEHJIEHUHIO K CMELleHHSIM. :

§ 4. OTPAHUYEHUSA HA BUCEHHH
H NPU MAHEBPHPOBAHHUM Y 3EMJIH

Orpannyenus no BeTpy M CKOPOCTH mepementennit. [IJIsi TOBBILICHHS
YCTOHYMBOCTH BEPTOJIeTa BHCEHHE PEKOMEHAYETCH BBIIOJHSAT IIPOTHB
BeTpa. MakcuMa/bHO JOTyCTHMAsi CKOPOCTb BeTpa crepean — 16 u/cex.
Bucenns u nmepemeleHusi BepTOAeTa NPH BHIIOJHEHUH MOHTAKHBIX pa-
GoT m npu 3a6ope BOJBI NPOU3BOLSITCSH TOJBKO IPOTHB BETpa. [Ipu BBI-
IIOTHEHHH BHCEHHS HAJ JIeCOM H € I'DY30M Ha BHEINHel OABECKe CKO-
pocTh BeTpa He AOJKHA npesbimaTh 10 m/cex. TIpu s3aBHCaHHAX Ham
BBICOTHBIMH 3/@HUSIMH MaKCHMaJbHO ONYyCTHMAsl CKODOCTL BETPa —
12 m/cex, a OTKIOHEHHs! OT HanpaBieHus BeTpa He Gesee 60°. Tpebye-

. 'MBle 3anach YOpapJaeHHusI H© BO3MOXKHOCTD MaHCBDHPOBAHUS obecrneun-

BaloTCca Npu G0OKOBOM BeTpe He Gosee 8 m/cex u nonyTHoM He OGoJee
3 mjcex. [lepemernenus y -3eMan Hasax u BOOK paspemaercss BBINOJ-
HATb JIHLIb B TeX CIyuasx, ecjn CyMMapHas CKOPOCTh BeprojeTa OT-

HOCHTE/IbHO BO31yXa He GoJiblle MaKCHMaJbHO AOTYCTHMOH CKODOCTH
. BeTpa.

[Ipn nepememieHHsSIX B CTOPOHBI TIPH TMOIYTHOM BeTpe HeoOXOAUMO

. YUHTBHIBAaTb yBeJMUGHHE OTKJOHEHHSI DYYKH VIpaBJeHHS Ha cebd, H
", CKOPOCTB IIepeMelleHHsl He JOJKHA TpeBhaTh 10 xm/4. Takas CKO

| POCTb TlepeMellleHHs1 Ha3aJ H B CTOPOHH o6ecleunBaer HOPMaJIbH;:IeI/{
! BH3YaJbHBIH KOHTPOJb CKOPOCTH TOJIeTa, TpedyeT HeGOJbIIOTO HsBH_
| HeHHs yIJIa KpeHa WJH TaHTaxa, uTo 0COOEHHO BaXKHO Ha MaJblxX

| ,COTAX, H TIO3BOJISIeT OBICTPO NPEKPATUTDb ABHIKEHHE. CeHH BEITOM
: [Tpu MasBIX HCTHHHBIX BBICOTAX 3ampeIlaeTcss Ha BHCE 0o
HATL NEPEMelleHHs ¢ YIVIOM TaHraxa Ha kaGpupoBanue 6o.biie 20°
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. .
géalnHHKHpOBaHHe 15°. Makcumadanno AONYCTUMEI  yroJ KpeHa — |51
PeIlaeTCcs BRINOMHATE Pa3BoOpOTEl Ha 360° Ha pexuMe BHCeHUs n 4
CKOpocCTH BeTpa 6oJee 3 u/cex. P
o ngannqeﬂnu 110 BrICOTe, moJeTHOMY Becy u MHHHUMAJBHOH CKoOpo.

H. bHcenue paspemaercs Buimonmsith Ha BHICOTAX 710 10 "m. [Ipuun

b TAKOTo orpaHuyeHus 6ynyr Paso6panrl B ri1. VII. Bricora BHCEHHs|

gn;gcbﬂmx BHIAX paboT, B yueGHBIX messix H IIpH BBINOJIHEHMH B3JeTa
o ;1;1(14 Ha H6JIOIIIalIKaX, OrpaHHYEHHBIX BBICOKHMH NPenATCTBUAM K
bicore Gosibme 10 u npu OTCYTCTBHH CDEACTB BH3yadbHOI]

HHE €O CKOPOCTLIO, GoJIbIme pek ¢
OMEHIyeMOH HJs mepeme ¥ -
#aeTcst 6e30NacHOCTh NoJera, pevettienutt, u i

Bricora BHCeHHA BEpTOJIETA Han BEpIIHHaMHU AepeBbeB  MOJKHa

TOAYIIKY M yMeHbLIeH Ha 50 x[ .
MOHCHchOBoe ychOI/lCTB9 u JebelKa MO3BOJSIOT BecTH paboTe Han
4%I[HH‘K}O{M H DENKOCTOHKHMH CIIeJbIMH HacaxJIeHHSIMH Ha BLicoTe
1;0 M. 110 as obGecneyenns GeszonacHocTy paboT ¢ nomouibio cnyc-
Hg;%r:azg;&o"nmga PexXum paboTh mBHTaTeseli He IOJIZKEH NpeBblaTh

H. 3THX CJayua / § ‘
oz Y4aaX pacyeTHeI Bec yMeHbmaercs Ha
, Ecan TEMIePATYpa roJoBOK UHIHHAPOB He npeBbimaer 180°C. g
r MIEpATypa HapyXKHOTO BO3AyXa Hue +15°C, 10 cBOGomHAsR T;n‘a
HHTOB YBeJHYHBAaEeTCs IipamepHo Ha 50 xI”. Ho HY>KHO IIOMHHTB, yTO

b

Bmglorpysxa M pasrpyska BepTosera, npuem NaCCaXKHPOB Ha pexRHMe
H# TIDH HEBO3MOXHOCTH TIPH3eMJCHHS BBIIOTHSETCS ¢ BEICOTHI He

HBIX H3 YCJOBHS 6Ge30macHoi BePTH ¥

BEDTHKAJbHOH CKODOCT.
o oy Yea POCTH INpH3eMJeHus
N ‘BngeHHe Hall BONOH BHIMONHSeTCHS Ha BLICOTe He MeHee 13 u, a2 1o-
KeTHbm BEC paccunThIBaeTcs 6es yueTa BaHsHHg BO3IyIIHOMH noﬁymxn
HOHTpOJIbU BbICOTHI OCYILECTBIseTCH 1o PannoBbicOTOMEDY, TOUHOCTEL
SMEpPEHHH KoToporo =109, Konrpoas Bricotsr MOXHO BeCTH H BH-
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gyaJbHO 10 IjIaBamoiiuM fpeéejiMeraM. Ecau xe YMEHBUIHTb BBICOTY
pHCEHHS, TO BOJHEHHs BOXHOH IOBEPXHOCTH 3aTPYIHSIOT 6aJaHCHPOB-
Ky B€pTOJieTa H BhINOJHeHHe pabor. Kpome Toro, mpu BHCCHHH Hax
pofoit Ha BeicotTax oT 10 mo 1 # B pesyabraTe o6pasoBaBuieiics oT
#HAYKTABHOTO NOTOKA «ps0H» CO3/aeTca BIeuaT/eHHE ABHMKEHHS Bep-

roJleTa Hasaf.
KoHTposIb 3a cMeluenHeM U BEICOTOH TMPH 3TOM BeAyT 3a 30HOH BO3-

eACTBHA BO3AYLIHOTO IOTOKA.
BuceHust u nepemelleHHst JOMKHBI NPOU3BOAUTLCS Ha BLICOTE, HC-
KJAIOYAIOIIEeR NonajaHue BePTOJeTa B CHEXKHBIH MJM NbLIBHBIH BHXDb,
3aTPYAHSIIOLIMA THAOTHPOBaHHe. Kak MpaBHJio, BEICOTA 3aBHCAHHS HAJ
TAKHMH IUIOWIAJIKaMH RoJixKHa ObiTh 8—10 m. Ecau xe BUaAMMOCTL Ha
BHCEHHH DPE3KO yXyIIAeTCsi, TO HeOOXOAHMO YBEJHYHTb BHICOTY 3aBH-
CcaHus. ,
Bo Becex cayuasx nopu nepeMelleHHSX H pasBopoTax HeoOGXOAUMO
HMETb 3aTac BBICOTHI He MeHee 2—3 m Haj POBHOH IOBEPXHOCTBIO H
He MeHee 10 » Hal NpenaTCTBHSIMH. YMeHbIIGHHEe BBICOTHl CO3HAeT
OIACHOCTh CTONKHOBEHHS € 3eMJel HJH NPensTCTBHEM BCJIENCTBHE TeH-
AEHLHH BEPTOJETa K YMEHBIIEHHIO BBICOTH NPH MaHeBpUpoBaHuu. [1pu
HeBO3MOXKHOCTH 3aBHCAHHMA H TepeMelleHUil Hal INPensaTCTBHAMH Ha
TAKUX BBICOTAX PACCTOSIHME OT HHUX IO BEPTOJIeTa NOJIKHO GHITh He Me-

nde IBYX IHAMETPOB BHHTOB (26 u). o

§ 5. XAPAKTEPHCTHKH BEPTHKAJIBHBIX PEXXUMOB NOJETA

. Tlo wumnyaecrolt Teopum Hecymero BuHTA HoTpeGHAs MOLIHOCTL PeasbHOro
HPLYIIETO BHHTA MOXKET GHITh OmpesieeHa no hopmyJie:

N=N;+N,.

Jlns BHIMONHENHS! YCTAHOBHBIUETOCS BHCCHHS MOLIHOCTb, TOABOAHMAA X COOCHEIM
HECYIIHM BHHTaM (H/IM MOILHOCTb JBHTaTesell) NOJKHA GHTHL paBHa noTpe6HOi MoI-
HocTH. Pacrioaraemas MONIHOCTb HeCYWMX BMHTOB Ha PeXHMe BHCENHH HAXOLHTCH
no gopMyne Npaen =Npsl. CrremoBatenbho, IS peXEMa BHCEHHS MOMKHO 32IHCATD:
Nuzl{=Nuorp, a Ans onpenenenns TpebyeMoro pexnMa pabOTH ABMraTeSisi BOCIOJb-

noTp
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Eciu MOIIHOCTD, TONBOAMMAN K HeCylmuM BHHTaM, Oyner GoJblie NOTpeGHOMH, TO
06pasyercst M3OLITOK MOIHOCTH. [IpH BepTHKAMBLHBIX pexXuMax noJiera BEPTOJIET Ie-
pefzer K HaboOpYy BEICOTH [0 BOCCTAHOBJEHUS aHepretuyeckoro Oasianca. Ecau xe
MOIIHOCTb, TOABONMMASA K HeCYIUHM BHHTaM, OyIeT MeHblie NOTPeGHOH M1 BHCEHHS,
TO 00pasyeTcst HENOCTAaTOK MOIHOCTH. M Beproset coBepmaer paGoTy NpH BepTH-
KaNbHOM ‘CHHXKGHHH BC/IE[ICTBHE yMEHDIUEHHS MOTeHHHANLHON SHEPIHH.

HaMeHeHHe MOILHOCTH JNBHTaTelis IO BHICOTaM ONDEIESeTCs BLICOTHOI Xapakre-
puctukoi. [ToTeps MOIIHOCTH Ha TPeHHE B TPAHCMHCCHH OT BLICOTHI IOJIETA HE 3aBHCAT,
a MOTepH MOMUIHOCTH Ha KOMIEHCANHI0 OONYBKH IiaHepa M3MEHSIOTCS He3HaYHTeabHO.
TosToMy naMeHeHHe NOTPeGHOH MOIIHOCTH LBHIATeNell Mo BLICOTAM Ha pexHMe BHce-
HHSA C JIOCTATOYHOM CTENEHBIO TOUHOCTH OMPEAC/SETCH H3MEHeHHEM TOTPEGHOH MOILHO-

«CTH HECYIIHX BHHTOB!:

30BaTbhCA 3aBHCHMOCTBIO NllB —

- Ni+N,
Ny ==



Hupyxrusnas mommocts ya PEXKHMe BHMCEHHS BRIYHCAsiETCH 10 $opmyne

Tv; GV,
N; — ‘ N; o= —t
Ty W Ni=,

TaK KaK yMeHbIIeHHe NMOABEMHOR CHILI BEPTOJIETA YUTEHO Kak ymemguenme forej
MOIIHOCTH HA 06AYBKY Biosenska HHAYKTHBHBIM TIOTOKOM,

CpeJIHHH HHIOYKTUBHAA CKOPOCTB MAEaJbHOTO BHHTa onpeneisercs Kak

v, =1/ v/ 2 _y/ 2
Lep 2pF 2¢p A

Ilo dopmyne BHIHO, ITO NIPH YBe/HYEHHH BLICOTH! 110
POCTb yBesnuuBaeTcs, a CICAOBATENIbHO, YBEJAHYHBAETCS /
Ipoduabuas momuocTs BhIMHCHISETCS o BopmyJie

M

TpeGHAas MHAYKTHBHasm ‘cko
i
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HJIH, HCROAB3YS Kos(bdHUHenT npoduabHoro CONPOTHBJICHHS, NOAYYHM
) 1 A (0R)3 A (wR)3
N5 = ex® 500 = 0 1800

Ecan 61 npu YBEHYEHHH BEICOTHI BHCEHHS Ko3(pdHnMeHT npodHALHOrO COIIPOTHB-;
JCHAA Cx , HE HSMEHSJICA K He H3MeHSiach Grl OKpyXKHas CKOPOCTb ®R, Torma Bemeg-:

CTBHE YMEHBIIEHHS NJOTHOCTH BO31yXa npoduabHast MOmHOCTL cTaia OBl yMeHbIuATE- |
ca. Ho npu ysesmnuennn sricoryy nonera tpebyercs 6o

bIlas HHIYKTHBHAS CKOPOCTB,
KOTOpast C HeCYLIHMH CBOHCTBAMH MPOGHAA CBA3AHA COOTHOMICHHEM.:

T R
2F 9 Ver,

T. € NJs nonyyeHus: 6oJbuiel HHAYKTABHOH CKOPOCTH Tpebyercy
UMCHTA TATH M YIVIOB YCTAHOBKH 3.eMEeHTOR jgonacref. JI
K03 puHenT npoduisHoro

YBEJTHYEHHe KO3(du-
PHYEM B 3TOM cayuae
COIPOTHBJIEHHST pacTeT GHCTpee, uenm YMeHbUaeTcs

UHTENbHO U, €CJU He YUYHATHIBA
I BHCEHMS B 3TO

[Tpumephoe H3Menenue noTpe6GHOH
THl Ha peXuMe BHUCEHHS [I0KAa3aHO HA DHC,

ONPEJeJSIOT IIOTOJKH BHCEHHS,
ITo 6anancam mommocrelr moxuo OTNPENCIUTh H36BLITOK MOIHOCTH

ABUTaTeJel, HO Ha [T0J1€3HyI0 paboTy 6yleT pacxoxoBaThbes JHUIb YaCTH
3TOif MOLIHOCTH, KOTOPYIO MOXKHO HalTH no popmyae

AN = (Npacu -

norp) nsl.
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OrpaHHueHHH. ¢

[IpH IBHXEHHH BBepX Moo [ IR 7’}_‘H
OCHOTO BepTOJeTa YyBe- R NS Moer /
COqHBaeTCH CeKyHIHas %’ pachan
H,I;cca BO3JlyXa, MNpoXoas- 5201 ~ G,=3050KT
I:Hero uepe3 BEPXHHH HeCy- \1/’<L
puii BHHT, TOSTOMY AJd 600 S NG Nrormp ]
c03/laHHs1 TIOCTOSIHHOA CHJIBI —— I | 7 <
raru Tpedyercd Membuias i < N
pHAYKTHBHASA CKOpOCTb. | F\ ~ >/<
Kpome TOTO, NIPH HaJHYHH ” | N T -
yMEHbIIAETCA HEepPABHOMED ﬂor——‘r/:ﬁ/hz—*ﬁm,‘ ¥Hbuc; Muc,

HOCTb MHAYKTHBHOTO MOTO-
ka. CaenoBare/ibHO, HHIYK-
TUBHAS W TpobuIbHAA
MOILHOCTb BEPXHEro BHHTa
ymenpimatores. Ho ysenn-
yeHHE CEKYHIHON Macchi

3/lyXa, NPOXOASINeEro ye- eRTHBHOCTH
ngﬂgep);m% HeCylIU¥ BUHT, IPHBOIHKT K YMeHmeHeﬂmlon;(Z%ponennepa.
Ea TH HHIJKHEro Hecyllero BUHTA, paﬁOTaIOHJ,el‘OUB p I
ITo3TOMY u3MeHEHHEM MOIHOCTH, TNOTpebHOH AJ ‘
noJ’be€Ma, MOKHO YCJIOBHO IpeHebpedb.

0 200 400 600 800 1000 1200 Hym

Puc. 51. Basanc MoumHOCTe#i Ha peXHMe BH-

CeHHS:
K BH-
1 — NH=N°A; 2 — BRICOTHAsl XapaKTepHCTHKA X

rartejeii

0 TOJCYHTATh MO
Beanuuny e BepTHKaJbHOH CKODOCTH Habopa BEICOTH MOXH

popmyne Vy == a

M3MEHSeTC C H3MeHe-
? W u3bnITKa MOINHOCTH
THKaJbHOH CKODOCTH r ACTCA ¢ Hanene:
Bennq“;: ];)eap6o’1‘bl ABHraTesell W MOIIHOCTH NOTPeCHOH MlénmﬁH g)cm o
I wons wot ¢ MOLIHOCTb [IBHraTesiel, TeM MeHblle H36HTOKC€HH${ O ot
U uem g’pe;é}f nonbema. IlorpeGHas e MOMIHOCTD ﬁgﬂyn}::nbmaxomﬂ T o
HaBHTO . CKOPOCTb NOIbe -
v yveHD a. YMeHbHICHHE TNJAOTHO
O maca pope HIeHHH TWIOTHOCTH BO3AYXa.
ot TaRe &y H MOILHOCTH. A 1n03TOMY
e ya, Tpmat HbIIEHUIO PACIOJaraeMoH
anmenbio Y atMocdepHOTO HaBre-
b AHOCT eHpllaeTCst NMPH TaJeHHH
e aryont 1 Dra xa. Ha BbicoTe noToJ-
O oot Te aXKHOCTH HAPYXKHOTO BO3AYXa. p
o e BimoK. M1 ¥ MO3TOMY BEPTHKAJbHbI
HHsl, YBeJHYCHHH e panr iy,
T e . MagcuManbHyi0 BHCOTY,
N e oroneTa Iib O TOTOJKa BHCEHHUS. y
eTa BO3MOXKEH JH O o,
n016113eM Be}%T%Jés [OCTYNATEJbHOrO NepeMellleHdsl BepTroJjeTa OTH
nabupaeMy

TIOTOAKOM. ehUiUT MOILL-
Aasmpent CTaT%?aCK:r BEPTHKAAbHOE CHHXKeHMe HEOOXOJHMO CO31aTh I Ly
Jlas mepex

¥ HCEHHS.
efyemMoli 1Jd B
yravetss MeHbile TP R
Tb MOILLHOCTL IB CKOPOCTh C
HOCTH, T6 e. YCTE;IHE%THKT MOIIHOCTH, TeM 3HauHTeJbHee BepTHKaJbHAas P
U gem OGoabure

i MyJse
xenus. [IpubanKeHHO ee BeJIMUMHY MOKHO HaliTd no popmy.

— AN75
_— Vy = '—'G—)

rge — AN = Npacy — N yorp TIPH Nryorp > Nopaca- '

P q) J P a Ha
bITb ‘

I [pHHUMAHAABHO JACPHUHT MOILHOCTH MOXeT (413 co3aH TIocje nepexo

JIEBYIO ITOCT yUaIeJIbHY}O CKODPOCTb Ha J“OﬁOH SKCHJIyaIaHHOHHOH BBICOTE, H TNO3TOMY

CNAyaTanHOHHBIX
o JI00BIX  BBICOT, €CJIH HeT 3K y

BePTHKAJbHOEC CHHXKEHHEe BO3MOXKHO C
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§ 6. OCOBEHHOCTH BbINMOJHEHHUSA BEPTHKAJIbHBIX
PE)XHMOB NOJIETA H JIETHBIE OrPAHHYEHHY

naﬁHﬂepexonﬂ K KOHTPOJIbHOMY BHCEHHIO BBIIOJHSCTCS BePTHKAJLHES
_T. OopoMm TpeGyeMoii BEICOTHI. [last 3TOro HeOOX0AHMO YCTAHOBHTL Be
Kgg;z}{:gggis 136eTpa H, IIDOBEPHB NOKAa3aHUA TPHGOPOB, yCTAHOBHY
, | OOOPOTHI HECYIHX BHHTOB 76-—809 : i
sobpext y 6—80%, a TpuMMepH Heir !
ITnaBneiM yBen :
HYeHHeM OOLIEero Iara OTIedUTh

BepToJIe
u HabpaTh TpeGyemyio BEICOTY. d nor SeMnii
BOPETa;( Ii{oapr é{KaT 13pepT108J6eTe2 82CT3HOBJI€H PBIYAr «uIar-ras» ¢ yriom 10}
opa —2U” u3 ycaoBui noJger
a Ha OZHOM ABHUTaTee
;goréigﬂlii\zx paboraomux ABHraTeasx Ha OTDHIBE, NOABEME H BHCEHHU]
A 0 BHUMAaTEAbHO CJENHTb 32 YUCJO ’
J oM o6opo OIyCKaj
HX NpeBbIeHns: Godblie 969 . POTOE, e Jlomycxa

HoB?;{ép&a?):;i&HHym ‘BbIrCOT}i',THHJIOT yMeHbIIaer obwui mar g0 ycra
Ma BuceHnd. [lepexon Ha pexwu

‘ M BEDPTHKAaJbHOTO CHH

}lﬁgfnﬂ OCYIICCTBIACTCS NJIaBHBIM He3HAUMTENbHBIM YMeHbIlleHHEM 06

O lIara 1o noJyyeHuss TpeGyeMoi BEPTHKAJbLHOA CKOPOCTH. “

HHIOJ;L(J:I: COT?)JéiI(‘)'{(;,II-IIJHﬂ nnno*mpoi/aimaﬂ BEPTHKAJIbHEIE PEKHMH BHIIOJN
OTHB BeTpa. MaHeBpupoBauue H ’

, a BePTHKAJBHEIX De:

gggMax salipemaerca. OrpaHuueHHst O CKOPOCTH BeTpa, MHH-HMaJIproﬂ
AYIIHOH CKODOCTH, BBICOTaM, I0JETHOMy BeCy aHaJIOTHYHBI OTPaHHs
YCHHSM HA pPeXXUMe BHCEHHS. pari

Bepﬁ(l);;fé;éﬂgg;n%%}saﬂnn Hue06XO,ZII/IMrO VUHTHIBATh, 4TO Ha 3arpyKeHHOM
‘ M MaJou IJIOTHOCTH BO3Zyxa (- 7
0 BBICOKOH TeMmeparty-
pe, HI/IEII_II{OM AaBJIeHHH, 6OJbIION BJIAXXHOCTH) 3aNMachl MOI[HOCTH II?{EB}eI-
JIUKH. 1103TOMy He caefyeT MOGHBATBHCS GOJBIIHX BEPTHKAJBHBIX CKO-
POCTeH IOLbeMa 32 CYET 3HAYHTENBLHOrO YBeJHUeHHsT o6Iiero wmara
TaKHKaK STO MOZKET NPHBECTH K HepeTsKeJeHHIO HeCyIlUX BHHTOB ’
0 He cjefyerT HNONYCKATb U GOJbIIHX BEPTHKAJIBHEIX CKOPOCTEH
f}m}KeHHH, T4K Kak HHaYe BO3MOXKHO IONAfAHHe B PeXXUM HHTEHCHBHO-
}ge;::poe%orci gon;)ua. Pexomennyemast Beprukambhas CKODOCTb CHH-
0 —L,U M/cek, motomy uro arta ckopoc

Tb II03BOJSIET OLICTPO

HPEKPATUTb CHUXKEHHE H yMeHbluaeT BEPOATHOCTb NepeTsKeeHu .
CYIIHX BHHTOB, T e
ﬂoﬂgzaM;};aeggnénnmeHm BEpTOJIeTa K 3eMJie BePTHKAaAbHAs CKOPOCTb

WaThbCA H Ha BHICOTAX MeHbLIe 10
M DPeKOMeHIyeMasi
BEPTHKATbHAS CKOPOCTb CHHXKEHHS 0,2—0,5 n/cex. BepTI/IKaJIbHaZ CKO-
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octb mpusemiaenus 0,1—0,2 m/cex. Ha Brpicotax menee 10 M BeprH-
xaJbHYI0 CKOPOCTb HYKHO KOHTPOJHPOBATH IO 3€MHBIM OpHEHTHPAM.
3anpellaeTcs MpH BEPTHKAJbHOM CHHXKEHHH NPEBBIUIATb BEPTHKAbHYIO
CKOPOCTb 2m/cex BO m36ekaHHe NONAJAHWA B DPEXKHM HHTEHCHBHOTO
BHXPEBOTO KOJIbIlA.

Taasa IV. PYJAEHHE H B3JIET

§ 1. PYJIEHHE BEPTOJIETA

Pynenue siBAsSeTCsl OCHOBHBIM BHIOM IepeMelleHHs NO 3eMJje BeproseTa Ka-26.
JIAsi BBIMOJHEHHS YCTAHOBHBUIETOCS PYJEHHS BEPTOJET KO/UKEH HAXOIHUTBCA B COCTOA-
nun pasHoBecusi. C/Iefl0BaTe/IbHO, YPABHEHHS [IBH2KEHHMS BEPTOJETAa IPHHMMAIOT BHA:

2M=0— oTCyTCTBHE YIVIOBLIX BpallleHHH;
Y+ 2N =G0 — KOHTAKT C 3eMHOH [OBEPXHOCTBIO;
—X=Xgp+2ZFyp — NOCTOSIHHAS CKOPOCTb JIBUXKEHHUS;
3F;=0— oTcyTcTBHUE 103a.
CxeMa B3auMOAeHCTBHSI CHJ NPH PYJEHHH NOKaszaHa Ha pHc. 52. AspoaHHaMHue-

cKasi caJa Hecyluero Bunta R =V|-— X[2+ Y2 npu pyneHHH HaMHOTO MeHbIIe,
yeM TP NepeMelleHHKH Ha MaJioll BbICOTE, TaK Kak HeOGXOJHMO YPaBHOBECHTH JHIIb
yacTh CHJIBl Beca. [1o3ToMy pyJeHHe ropasio SKOHOMHUHee IOAJNETOB M BLINOJHSETCH
BO BCEX CJYYadx, KOr[a TO BO3MOXKHO. PysenHe MoxKeT ObiTb €IHHCTBEHHLIM CPEHCT-
BOM IiepeMeNieHHs, ec/H HeBO3MOMXKHA OYKCHPOBKA, a NOJETHBI BeC BepToJeTa HE
obeceundBaeT B JIAHHBIX METEGPOJIOTHUECKHX VCJAOBUAX OTPHIB M NOJET BeprojeTa ¢
BHINOJIHEHHEM YCTAHOBJEHHBIX OTPAHHUEHHH, HJIH, €CJH HEBO3MOMXEH B3JNET CO CTOSHKH
u3-3a NPENSTCTBHH, a TaxkXe €C/H NPH BHCEHHH M MepPeMEIleHHH BO3JA0TCA CHEXHbIE

(nbLIBHEIE) BUXPH, 3aTPYAHAKOUIME UJICTHPOBAHHE.

Pynenne paspelraercsl TOJbKO IO POBHOH H IPOYHOH MOBEPXHOCTH
IPH pacCTOSHHH OT KOHIA JOMacTell HeCYIHX BHHTOB IO IPENsITCTBUH
He MeHee panuyca BuHTOB (6,5 ). Ilo Msirkomy rpyHTy (0COGEHHO
C BBICOKOH TpPaBO¥) WJIH CHEXXHOMY IIOKPOBY TOJIIHHOH 15—20 cu Bep-
TOJIET PYJHUT IJIOXO ¥ 3apbIBAeTCsl B TPYHT HJH CHEr BCJEICTBHE MaJo-
ro guMamerpa NEepeIHHX KoJiec; B pe3y/abTaTe CO3[JaeTcs ONaCHOCTb
NOJIOMKH CTO€K, a Ha pasBoOpOTaxX MMeeTCsd TeHAEHUHS K KPeHYy B CTO-
poHy paspopora. MakCcHMaJbHO J0-
NYCTHMAsA TOJIIHHA CJOS CBEXeBhl-
nagpmtero cHera 10 cu. OcranbHble
OorpaHuuyedusi Ha pYJeHHH Clelylo-
lHe: [IMPHHA PYJEeXHEBIX L0Opo-
XKeKk —6 M, HX HPOJOJNbHBEIE YKJIO-
nel —He 6Gogee 0,03, a nomnepeu-
Hple — He Gojee (,02. MaxkcuMaJab-
HO JONyCTHUMAasl CKOPOCTb BCTPEUHO-
ro BeTpa Npwu pyJeHuu 16 x/cex.

PaccrosiHne oT KOHLOB Jionac-
Tell BepTosietra Ka-26, pyasmero Ha
COGCTBEHHOM TsATE MO PYJIEKHON MO Pye. 52, Cxema BsanmoxeicTsns cu npu
POXKKe 0 HaXQAAUWIHXCA Ha CTOSAH- YCTAQHOBHUBIIEMCS DYJIEHHU

Zh TP.OCH.
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KaX BepTo -
N 1 Hngfegoj H]:lildgngl\gg-JIWOK, AOJKHO OHITE He MeHee 35 4
! a J10 oct
IATCTBHH Ha CTOSIHKAX — He Me’Hee 15 IPHHX Beproeron wm 1.
Pexomennyemris pamuyc pasBopora
gcnosﬂoro Inaccu) He meree 12 . IJ
Bcfggiﬁoﬁqazsoporgl ;}33pemaforc3 nox ymobbiM Han
erpe 9 m/cex paspema
€TCs PasBOpaynuBa
YrJaom x HanpasJaenuio BeTpa He Gojee 60°. PlziaBopoT

CKOpOCTH BeTpa e
Pa He momxkna mpe-
POTBL IOX yriiom K Hanpasaenuio BeTpa He Gosee quog(})/"CKalIOTCH paan
[Tepen sumonnennem PyJenus neo6xogumo ‘
KOppeKTopa uncio o6oporos 80—909,
600 mu pr. cr. Nas NoJayYenns Tpe6y<§M

(1o creny Buyrpennero KO0

paBaeHunem. [Ipy

.

YCTAHOBHTDL € NOMOIIL0
H JaBjeHHe Hagmysa 500

D e e WHH 1Iar, noka Be TOJIET 0-
Ta. Ho ne ClIeYeT OTKJAOHATE pyuxy ynpaBJIeHgﬂ Jio) ngggw)-

Hero ymo
ek SXOMpiBIgJI};IinIHqHBaTb Hannys Gosee 600 mm pr. CT., IOTOMY yrg
BalOTCH Harpyska ma NepelHes CTofKe maccy u cj-

ABUTAaTeN el u BHHTOB.

ITpu
MaTHI?H igg:gﬂ:enz y;{aTaHHbIM SACHEKEHHBIM MJIOWANKAM, eC/TH MHep-
i JlonycmMop"Ipc BAJHBAIOTCA, paspelraercs ABHXKEHHe ¢ MAaKCH-
PpHO A0 Kopocteio. Ho ecin nueBmaTuky KOJIeC IpoBaJu-
€T, TO Iast n36eXaHust 3apbiBanms HnepegHux KOJII:)C cﬁg-
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PH cKopoctn Berpa me Go,iiq

Pa3BOPOTHl PH PYJAEHHUH BBINOJHSIOTCS IJABHLIM OTKJIOHEHHEM pyu-
k¥ YIPaBJEHUs H TleJlaju B CTOPOHY paspoporta. Beprozer xopoiuo pas-
pOPAUNBAETCH TONLKO IPU OTKJIOHEHHH Nejiajieil 6e3 OTKIOHEHHs PYYKH

npaBJdeHHsT HIH TIPH OTKJIOHECHHH DYYKH YNDaBJEHHSI 0e3 OTKIOHEHHS
nenaneil. He ciaenyer nonyckaTts pasBopoTOB € MaJibiM PajlycoM Ha Io-
BbIIIEHHBIX CKOPOCTSIX, TaK KaK B 3THX CJIydYasX y BepToJeTa NOsiBJIsET-
cs1 TEHIIEHLIUSI K [IepeMelleHHI0 1030M.

Ilpu pyaesun ¢ GOKOBEIM BetpoM 6—8 #/cex (u GoJsee TpH BCTpEy-
HOM BeTpe) Habamoaercs IollepeyHasi packayka BeproJera, IJs ycrpa-
HEHHST KOTOPOH HeOBGXOANMO YMEHBbIUINTE OOLMI I1ar H 4ucja0 060pOTOB
nsurartenein 1o 60%'. Bo3HukHOBeHHe NONEPEYHON PacKauKH BEPTOJIETa
00yCJAOBINBaeTCd GOJMBIIOR MapyCHOCTBIO NJaHepa, 3aBajoOM KOHYCOB
BpalleHusl H yIPYrocThiO MaccH.

He caenyer momyckarth yBesuueHUs 60KOBOH COCTABJSIOLIEH BeTpa
a0 10—12 mjcex, Tak Kak B 3TOM Cjaydae BBHUAY OOJIBIIOH NapyCHOCTH
njaHepa, yBeJIHUCHHS 3aBaJjla KOHYCOB BPAalleHHs 110 TIOTOKY M HH3KOTO
naBJeHNs B IHEBMATHKAX KOJeC BEPTOJeT HAauyHeT KPeHUTLCS B Halpas-
JieHHH BeTpa. KpeH ycTpaHSeTCsi OTK/JIOHEHHEM DYYKH yIpaBJeHHS B
[POTHBONOJJ0KHOM HallpaBJeHUH.

Ocobenno ciaenyer yUHTHIBATH CKOPOCTb W HAIlpaBJeHHE BeTpa IpH
PYJIeHUH Ha TBIIBHLIX WX 3aCHeXKeHHBIX BepTOAPOMAax U IJIOMIAgKax.
Jasi yJayunleHHsi BHIUMOCTH IesecoofpasHO pyJUTb IIPOTHB BeTpa.
CKOpOCTb pyJieHHs MOAOHpAaEeTCHd TakKoH, UTOOBl BHXDH NBLIH HJIM CHera
HaXOAHJUCh NOo3aau KabWwHBI 9KHNaxa. Ecau Ke Npu yBelHYeHUU CKO-
POCTH pyJIeHHsl 10 MaKCHMaJbHO JONYCTUMOH BePTOJET He BBIXOJAHUT K3
CHEXKHOH HJIW [BLIbHOH 30HBI, TO HEOOXOZUMO PYJIUTh Ha MaJoOU CKOpPO-
CTH C TepPHUOJHUYECKUMHU OCTAHOBKAMH 1/ IIPOCMOTPA TIOJOCHL PYJIEHHUA.
Jlasg ocTaHOBKH BepTosiera CJAeAyeT HE3HAYHTEIbHO OTKJAOHHTb PYYKY
ynpasjienust Ha cefs, He NONYCKas yAapOB 0 OrPAHHUUTENSM CBeca
Jomnacrefl, 1 UCIOJb30BATh TOPMO3a KOJeC.

B xopabenbHOM BapuaHTE BePTOJeT MOXKET «PYJHTb» HO BOIE CO
ckopocTelo 3—4 xm/4. OH ycTOHYMB H ympasiasieM IIPH BOJHEHHSX
Mops no 3 6annos. OrpaHuyeHre CKOPOCTH PYJEHHS HO BOJE YCTAHOB-
JIeHO [JIS HCKJ/IOUeHHsSI 3apbIBaHHS B BOAY Nlepennero GaJjsoHera.

- § 2. BUbI B3JIETA H OCHOBHbBIE
B3JIETHBIE XAPAKTEPHCTHKH

Baser, mocajxa, MUJIOTaX, MNePEXOLHbIE PEXHMB TOJETAa OTHOCATCS K BHAAM
HEYCTAHOBHBLIEroCsl LBHXKeHHs BepTosera. [Ipu BHINOJHEHWH STHX PeXHUMOB BO3HHKA-
0T HEYPaBHOBEIIEHHBIE CHJb, YCKOPEHH H IONOJHHTENbHHIE meperpyskd. Mamenemn2
napaMeTpPoB ABHXKEHUS BbI3BIBAET HENPEPBIBHOE H3MeHeHHe NefiCTBYIOUIMX HA BepTOJe?
CHJI B YCIOKHSAET ero 6aN1aHCHPOBKY. :

BajieT COOCHOro BepTOJeTa XapaKTePH3YeTCsl TeMHM Ke NapaMeTPaMH, 4To H B3Jer
camoJieTa: CKOPOCTBIO OTDPBIBa, AAMHO#A pasbera, BajerHo# nucraHuuel. Ecau y Bepro-
JleTa B KOHKDPETHBIX METEOYCJIOBHSX €CTh 3allaC MOLLHOCTH [/ BePTHKaJbHOro Hadopa
BLICOTHl O BBIXOJIa M3 30HBl BJHUSIHASL BO3AYUIHOH MOAYIIKH, TO CKOPOCTb OTPLIBA
paBHa HYJIO, OTCYTCTBYIOT pasfer BeproJieTa H B3jeTHast JUCTaHUHA. BajeTHas AHCTaH-
uMs JUIS BeproJeTa ompejeisieTcss HaGopoM BBICOTH 15 M, Korna sddexT Boanym-
HOU HOAYIIKH He NPOSIBJAETCS.

Ecnu Ha pexHMe BUCEHHS BHe 30HBI BJHMSIHUST BO3AYIIHOH NOAYIIKH CBOGOAHAs
TAra’ paBHA BeCy Ha B3JeTHOM peXume paboTsl naBHraTesefl, TO IPH OTKIOHEHUH

85



W&WWWW OSSN UYNYS U SUNTIS NN SIS

Puc. 53. Cxema Bsaumonelictaus CHJI IDH B3JIETE 110-BEPTOAETHOMY:

1 — pacdetnas TpaekTopms B3JI€Ta; 2 — TPaeKTo
HJIH TIDH 5HEPTHYHOM Da3sroHe

PHsT IPH OTCYTCTBHH Ha BHCeHHH 3armnaca MOIIHOCTH
A3PONMHAMHYECKON CHJIB BIEPeN N5 COSMAHHS m
BEPTOJIET GYNET CTPEMHTBCS YMEHBIIHTD BRICOT
H BO3LYWHO! CKOPOCTH TSIra HECYIIHX BHHTOB

PONYNLCHBHOH CHuILI H MepeMemieHus
y. Ho B IIPOLECCe YBeMUCHHS NyTeBOl

MYyCsl B TOM, 4TO B /06Ol oTmen
HHEPLUHOHHBIX CHJI PaBHA HYJIIO.

Js1 NOJYYEHHST BOCXOZSIIell TPAEKTOPHH HEOGXOAMMO, YTOBL noAbeMHas cuaa Y
Gbina GoJblue Beca G. st pasrona ma BOCXOAdAIleH 11

HeO6XOI[PIMO, YTOOBI NON'bEMHASA CHJIA YPaBHOBeIlliuBaJga BepTHKaJIbHy}O COCTaB.HH}OLU.y}O
Beca Gy, a TIPONYJIbCUBHAS CHJIA 6n11a 6oJble CYMMB! BpEIHOTO CONPOTHBJIEHHY W

cocrapasioniedl cuabl Beca Gy. B Koume YHacTKa Pa3rona MPONYJbCHBHAS CHAA JIOJIK-
Ha ypaBHOBEUIMBATbL cyMMy cHa Gy U Xy,

Ecau Bucenne Bosmoxno mump 5 SOHE BIHAHMA BOSAYHIHOH MOAYIIKH, TO CKOPOCTH
CTPEIBA M IJIMHA pasfera BepTosiera PaBHb RByMO, a B3/€THA JHCTAHLHA YBeJHUH-
BaeTcil. U ueM Gosbine BaneTHbll mec BePTOJeTa B 3a/aHHbIX aTMOCHEPHBIX YCMOBHSX,
TEM MeHbIUE BEICOTA 3ABHCAHHA B 30HEe BJIUSIHUS BOBNYIIHOA NOAYMIKM M, Cle0BATEN,-
Ho, noTpeGyerca GoJbluKE NyTb 10 Habopa BepTONETOM BEICOTHI 15 M.

B crannaprumx aTMOCGEPHBIX VCAOBUSIX B3JeTHAS AHCTaHUHA Bep-
TOJIETA C HOPMAJILHBIM B3JIETHBIM BECOM npumepro 130 w,

Xa, BJaXHOCTH, TEMIEPATYPH rOJOBOK UHJIHHADPOB JABHraTeJs nJINn TeM-

T€paTypel Ha BXoxe B KapGlOpaTop H3GHITOK MOMNOCTH YMeHbIIaercst,
4 TO03TOMY CHHXKAeTCs M H3GBLITOK TSIH

5€Tpa yMeHbllaer s¢pdeKT Bo3AyIHON TMOAYIIKH, HO yBeJHYHBAET Ce-
KYHIHYIO Maccy BO3ayxa, IPOXOASLIEro 1€pes HeCymui BUNHT npu mtoc-
KOM H kocom o6texkanuu. IIpuuem YBE/IMUEHHe CEKYHAHOTO pacxopa
86

BO3 /4 7 'M IIpOHCXOIHUT
yXxa NPpaKTUYECKH [aeT BOJAbIIH I aprApoOCT IHI;I/I, yeM IIpo 1
3na£1eHHe H3-34 YMCHbIUIEHHUs1 BJAUSHUNA -BO3,ZIYU.IHOI/?I NoAYyIIKH.

ee

a % B3JIETHASA NHU-
CaefOBaTeNbHO, IPH BETPe YBEJHYMBAETCS ycxopeHHequv%?::eq;%nicmh THAT M-
3MeTHOH NMucTaHuMY OyNeT 3aBUCeTh U O
/Menbiiaercst. Ho BesgnuMHa B3neTHOH 1 e
CTamm;Iﬂzlls(;ulie'rpa ‘HaunGoabiinii yroa nojbeMa ¥ Ha¥MeHbIIas B3JeTHAA [
npaBJe .
5 B3JIETe NIPOTHB BETPa. im0
Oyﬂylz r}[(pI:I?,BeCTHO I;LHH BHCEHHSI BEPTOJeTa C 3aJaHHBIM BecOM B sr?OH:TOMy Hid_po3-
oap”[ IIOI!yI.UKPI’TpeﬁyETCH MeHbIIAsl MOLIHOCTb, YeM BHe ee,q:bl e ot
J}'H':)I;IbBOBaHI/IeM BJHMSHHS BO3IYIIHOH NMOAYIIKH OoJee SKOH?IN;;aeT.B e e v
o Ojfle H3 30HB BJHAHUS BO3LYILHOH NOJYIHKH BepTOJIET HOHH ACT B ONACAYI0 301y B
o ae OTKasa JBUTaTesiss H OOBIUHO, €C/H NO3BOJISIOT YCAOBHS,
q Yy
cnym{ BJUAHHS BO3AYUIHOH HOLYIIKH HE BLINOJIHSKTCS. eproseTa OF SeMAN, TO era
BaH ECJ;H B3JET BBLINOJHSETCS C BEPTHKAJIbHBLIM OTPLIBOM B %CHOBHHM e e o
TOM 110-BEPTOJETHOMY. -
BEePTHKAJbHBLIM, HJIH B3Je BHION BEpTH
ﬂas]::xi};TsstgTOB SABASETCS B3IET NO-BePTOJETHOMY € HCNOJb30BaHHEM 3G
xal
“ s HUTb KOHT-
ﬂym%oy;enxoaglqaﬂx KOTIa B3JeTHBIAll BeC BeproJieTa He nosBon;e{iIIOidb}Ifnol‘\]AIO)KET wont-
y -
poe BHceHMe Ha OesomacHOill BhlcoTe /IS B3jeTa MO Bepgo?I oueccé e
P on eH B3JeT C¢ pasGeroM Io MoJoce (NO-CaMOJETHOMY). p O o
ano”?{nﬂ BEPTOJETA 1O 3eMJe HOXbeMHas CHJia BHHTOB B KOCOM H(ZIBHOI:I Y
ABH}Il/(Ie a ompejleNeHHON CKOPOCTH NOABEMHAS CHJMA CTAHOBHTCS P ol pecy, Bepto-
flfé:l‘ OTgbIBaeTCH OT 3€MJIH, U B Ipolecce naﬂb}[ﬁeﬂpmelsr;copé?rog?lenoBaTeano, KA
} bli Habo . T
i KW NepexojuT B NJaBH JbHO, BRIET
BOMYLHH%PTIHI(I)(:AI;ygoaMo}erH TOJNBKO C HMCTOJb30BAHUEM BJAMAHHS 13031:Ly;uc1-1054 I/Il;}épuu-
Cxatn 2 I0IMX Ha BEPTOJieT OPH B3jdeTe H3o0paXeHa Ha puc. 54
Cxaiva cuJl, NeHACTBYIOI
OHHBIE CHJIBl YCJIOBHO He IIOKa3aHbl.

X
Tlpu B3asere ¢ pa3beroM B CTaHAAPTHHIX aTMOCerHbI)I(COYFc;JIIogg x
C MaKCHMaJ/IbHLIM B3JIETHHIM BECOM AMCTAHUHMA Habopa Bb
a 320 m. o
PanIJIHHa pasfera BepTOJNETa 3aBHCHT OT CKOPOCTH OTpHg;Tﬁ gn-pe-
penus Ha pasbere. [IpubauxKenHo AanHa -pasﬁera} MOXKeT
JesieHa mo TOH Ke GopMyJe, 4TO ¥ JJIs caMOJIeTa:

_ Vomp
P 2jcp

'r-
Ho ckopocts oTpeiBa BeprosieTa TeM OoJblile, deM 6onbmceK(§10é1HeHe
HHI BeC H MeHbIlle 3amac MOINHOCTH Ha crapre. CpenHee YCKOp

S VS TISSTITSSYISS/ISN
S NSNS S/ SUSSUSSTUS NS USTUSSTISSISE TS TS '

ZNoen G ZNneP G

Puc, 54, CxeMa B3aHMOJEHCTBHS CHJI TIPH B3JIeTe C pasGerom
o 87



88

Ha f
pasGere npuGanxkenno MO2KeT ObITb noxcunTaNO IO

popmyse
]-cp= ,—X'+XBD+ZFTp i
———— “‘\G g. i
Takum o6 i

ychona O g;iOM’B eycxope}me VBeJIHYHBaeTCs,
s ngH:ngHH% o0Wero mara pa pasbere u oTk.0me
ey ot JIPa ol T cye 5, YMEHBUWEeHNH TodeTHOro Beca, yayy
¢ ey copeTHOl noxpurig;mgd BEPTONETa M npu pasbere o ,nonoo
SMBI0T KoMOhpo <P UTHEN. S3JIET C KODOTKHM pa3Berom MHOra Ha
Cnoco6 Bagera p K
BEpTOIETA HCXONS U3 y

a Jn1uHa pasGer

OHKDETHBIX YCJI0BHS
X CTapra ompe '
CTAHOBJICHHBIX OTpaHAYeHuUI peAeazer minor

§ 3. OCHOBHBIE OTPAHHYEHHS HA B3JIETE : :

Baner Beprosera ¢

MecTa cros
mae ABSJIeTHO-HO'CaHOqH HKH paspemaerca, €CJIH OH He Mmed

BIM .
TOB U ecau He cospaiorcs IHZEI?H&:;;IHHM APYTHX JleTaTeabHbix anmnapa-
HHS MEXIYy KOH: ‘ . JIH CHEXXHEIE BHXDH, a pa. .
Ay a y UMy Jonacrelt Hecymux puprop o 1 P4, a paccros

JIETATSJILHBIX ANNAapaToB He mepe PenATCTBHH wiy

TaTh Haj . e 50 u. Paspe,
A TIPENATCTBHAIMH Ha BbicoTe e Menee 10 5 Pa Lg:;r;a npoJe-
g eTaTeJIb

HBIMH a
ann}II1ee;%asTaMH, CTOS €, Ha BRHICOTE He MeHee 26 M.
JET C MecCTa CTostHKy Hp0H3BO:
J€Ta Ha JleTHYIO nosocy. Orpa-
T0AX0N0B K HuM YCTaHaBIHBA-
HHH M3 yeaopui GezonacuocTy &
«Pyxo-
A5 BepTogeTos IpaxaaHCKOH aBnaunmeOB  Hocanoux moma};(;)ﬁ

CXeMaTH‘IeCKH JI€THas noJioca i e

Fa puc. 55. I1 e

130311}’1.[1Hble oAX0n5! TI0OKazaynr

PH B3Jetax ¢ pasSeronm

noJfoc — 120 MHHUMAaJabHBIe ‘pa3Mepr JIeTHEIX |

i

Goyas Iomans — 10020 42 -

X40 m2, PeKOMeHnyeMay pa

Puc. 55. Cxema JE€THOI
Hosxocel u ee Boamymw- |
HEIX HOAX00B:

! — deTHas nonmoca; 2
BO3AYIHLIe nonxoz’zm B
HalpaBjgeHHK Badera — po.
Calku; 3 — Gokopple BO3-
OylIHbIe nOAXoAbl; 4 — po-
JI0CBl  GesonacHocrTy: 5—
pa6osas mnomagp ' - . °

a MHHHMAJbHBIE pasMephbl B3JETHO-NOCANOUYHBIX II0JOC IIOCTOAHHBIX
pepTOAPOMOB H ROCAJOYHBIX MJIOMIAZOK HJIH pabouux njolageH Bpe-
MeHHBIX BepToapoMoB — 80X 20 M2

[Ipa B3sneTax 10-BepTOJETHOMY C HCIOJb30OBAHHMEM BJIHSIHHS BO3-
ZyWHO#A NOjLYIIKH MUHHMAaJbHBE pPa3Mephl JeTHBIX nojaoc — 100X 40 a,
pekoMeHAyeMast paGoyas nuomaab — 80X 20 #% MHHHMAJbHBE paszMme-
pbl B3JIETHO-IIOCAJOUHBIX IOJIOC MOCTOSHHBIX BEPTOAPOMOB — 16X 16 M2
y paGouedl MIOIaLH BPEMEHHBIX BEPTOAPOMOB —6X6 M2,

Beproapombl B azponoprax MoryT GbiTh 0GOPYIOBaHE BOJIM3H Nep-
pOHA WJIA IPH OTKPHITHIX BO3AYIUHBIX IOAX0NaX Ha neppone. s B3Je-
TOB U NOCANIOK MOTYT TaK¥ke HCIIOJNb30BATBCS PyJaeXHble A0poxKH. Ho
#a aspoJpomax kKaacca A u B noserst BepTosieToB NpOU3BOAATCSA TOJIb-
ko ¢ oraeasnol BIII, ynanennoft or 60K0BOI I'paHULEBI JETHOH HOJOCH
asponpoma He MeHee uem Ha 100 u. Paccrosanne ot GOKOBO#H TpaHHIIHI
pafouel IIOIAAY BEPTOAPOMA IO a3POBOK3ajka JOJNKHO GLITH HE Me-
nee 60 M, a ynaneHne Mecta NOCafAKy MaccaXupos He 6osee 300 m.

IlIpu B3nerax 6e3 HCIOMb30OBAHHS BJHSHHS BO3AYIUIHOH IOAYIIKH
MHHUMAJbHBIE PasMephl JeTHHX mosoc 36X 36 x?* pexkoMmeHayemast
pabouyas IJOIaAp W MHUHHMAJBHBIE DA3MEDPH B3JETHO-IOCATLOUHBIX
TOJIOC IOCTOAHHBIX BepToapoMoB — 16X 16 M2, a pafouas miomanb
BpEMEHHBIX BepToApOoMOB — 6X6 M2 Ilpu cmaGom TpyHTe Ha BpeMeH-
81X BePTOAPOMAX BLINOJHAETCS] HACTHJI U3 GpeBeH NHAMETPOM He Me-
Hee 18 cm.

MuuuMmasnpHbE pa3Mepbl KOHUEBLIX U GOKOBHIX MOJOC Ge30IacHOCTH
10 ». Ha nonocax 6e30IaCHOCTH He [OJKHO OBITh HHKAKHX TPEIsT-
cTBHH. MCKiII0ueHHeM SIBJIFIOTCS IOJIOCH $e30MaCHOCTH BPEMEHHBIX Bep-
TOJAPOMOB JJs B3JeToB ¢ pa3berom. Ha Hux moryr 6uiTh IpensiTCTBHs
BBICOTOH He Gosee 50 cu.

Ilpun B3neTax ¢ HCHONTb30BAHHEM BJUSHHS BO3AYLUIHOH MOAYIIKH
AJHHA NepBOrO y4acTKa MOJOCH BO3AYHIIHBIX HOAXOAOB (CM. pHC. 56)
[;=100 m, a Broporo yuactka l;=1150 #. B mepBoM yuacTke HOJOCH
BO3AYLWHBIX HOAXOAOB IIPENATCTBUSI He MOJKHBI BBIXOAMTH 3a TLIOC-

-.U 1
KOCTb OrpaHHyYeHHs, y KOTopoi tg 8, = — . lllupuHa pacrpy6a ycniaos-

15
HOH MJOCKOCTH OFPAaHMYEHHUS MpPeNATCTBHH B KOHIE IIepBOTO YJYaCTKa
b=80 ». Ha BropoM yuacTKe NOJIOCH BO3AYWHBIX MOAXONOB NpensiT-
CTBUS He NOJIKHBI BBIXOAHTb 3a IJIOCKOCTb OTpaHUUYeHHA, Y KOTOPOX

1
1g by = e [Tosockl BO3AYIIHBIX TIOAXOMOB JJISt BCEX BHJOB B3JeTa Or-

PaHUYHBAIOTCS BBICOTON mpensitcTBHsl 150 u. 1llupuna pacrpy6a yciaos-
HOH NJIOCKOCTH OTPAHHUEHHS NPeNSTCTBHH B KOHIle BTOPOTO yuacTKa
b,=640 . Boznyuinble BHICOKOBOJIbTHBIE JIHHUHM JOJKHLI OBITH yIaJje-
HBl OT IPAHUIBI JeTHOH ToJ0CH He MeHee ueM Ha 1000 x. Ecau XKe BHI-
COKOBOJIbTHAS JIHHUS TI0 BCell WIHPHHE BO3QYIIHBIX NOAXOAOB 3aKpPbITa
6oJiee BBICOKHMH, UeM OHA NPENATCTBHSMH, TO 3TO DACTOSIHHE MOXKeT
OBITb YMEHBIIEHO.

* Tlpu pacmosoKeHuH IJIOLIANOK Ha KPBILIAX 3MaHHHE H IPUNONHATHIX naatdop-
Max — 20X 15 #2
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HOJIOCbI 6OKOBI>IX BO3AYIUHBIX NOoAXUAOB

He JO/KHBI HMeTk
HpeHHTCTBHI/I, BBIXOISIMIUX 33 IV1I0CKOCTH

OTPaHHYEHHH, y KOTOpLIX

1
tg 8 = - B nonocax GOKOBBIX BO3NYIIHBLIX MOJIXON0B BBLICOKOBOJIET-

HbIe JIUHHH NOJIKHBI HAaXOLHTHCS OT HOKOBOH TPaHHUBI JIETHON ITOJIOC b
Ha DacCTosaHun He Menee 300 . Ecau xe BBICOKOBOJMIbTHASL JIMHUS 1o
BCeH HIMDHHE TOJIOCH BO3AYUIHHIX NMOAXONOB 3aKpriTa G0Jee BBICOKH

MeHee yem Ha 75 m, 10 3T0 paccrosinue MOXKeT OBITh YMEeHbIlleHO.,

Paspema‘eTcz B3.JerT HO-BepTOJIETHO‘My C HCINOJb30BanHEM BJHAHIA

BO3AYIIHOH NOAYIIKH ¢ IIomagox pasmepom 30X 25 M2, pacnoJioxer-
HEIX Ha BepIIHHAX T'Op, CeNJIOBHHAX H T€ppacax, ecyiu BO3LYUIHEIE T10,i-
XOIBl OTKPBITHIE, MHHHMaJbHOe PacCTOAHHE OT IIOWANKH 10 npemnstT-

CTBHH B HaNpaB/eHnH BajaeTa 500 M, 2 MMHHMAJIbHOE IpeBHIeHHe HAa1
npenstcreusimu 300 . ‘

AVITHOH TOAYUWIKA nJAuHA Y4acCTKoB 110J10C BO3AYIIHBIX

HpH BaJerax HO-BepTOJIeTHOMy 6e3 HCIIOJIb30BaHuA BJUAHUSA BO3-
IIOAX0A0B —:

300 », a nmpensitcrBusa ne AOMIZKHBl BBIXOAUTL 34 IIOCKOCTH orpanuye-

HHA, ¥y KOTOpPBIX g0 =

L otgs
5 lgB=1

- . 2400 )
2400 AN ! /% &E
2000 jﬂ& " 2000 ! "k\\ ¢
" AN\ N
2600 |_\ ¥4 1600 10 %
I ~30% |
1200 T é% %7 1200 ' & N
B N A
so0l- 0"‘/:' EN N 800 0°< ™N
=T /X 7 i %
zo‘L/I/ 400 oA
400 30°“
30% : %S |
v = 0 |
o TR 7805 3000 Gl 2500 2700 2300 3100 Gyal

!

TpeGoBanns x HaABOIHLIM BEPTONPOMAM TaKHe XKe, KakK u K Ha-;

3€MHBIM.

Ha BEPTOLPOMAX C YKIOHOM JIETHOH IOJOCH B TPOAOJIBHOM HanpasbJe-
HHH OTHOCHTEJbHO TOpu3oHTa 10 10°

Lia1# BPEMEHHBIX BEPTOIPOMOB Hasax (or Beprosera) me momken npe-’
Boatey 0,085

(2°52").

C

2KHMe BUCEHHH.

bt

CTBeHHBIX — 2000 x. B 3aBucumoctu or aTMOCGhEPHBIX YCJIOBHH, Temme- ]
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Ilpu pacnosmoxenun BEDTOAPOMOB B yiIedbsX rop WIHpHHA ymenbsf:
NOJKHA OBITH He Menee 1000 .

Topmosnas cucrema xousec oGecreunBaer ymepxanue BeproJiera

“#WPuc. 57. PacueTHas 3aBHCHMOCTb TSTH
~ . BeproseTa OT GapOMETPUYECKOH BHICO-

. THl H TEMIIePaTyphl HAPYKHOTO BO31YyXa
NPH  BBICOTE KOHTPOJBLHOTO  3aBHCA-
' HHA 2 M: :

Puc. 58. PacueTHasi 3aBHCHMOCTB TSTH
BEPTOJIETA OT GAPOMETPHYECKOH BLICOTHI
H TeMmIepaTypel HapY’KHOTO BO3AyXa

(puc. 56). Ho nas TOBBIILIEHHST |

(4°527), a B TIONePEUYHOM HampaBJAeHHH H Buepen 0,05

Kax nparuio, Baner umonusercs npotus Berpa. Orpannuenns ne,
KODOCTH H HaNpaBAeHHIO BeTpa AHAJOrHYHE OTPAHHYEHHAM Ha pe-

Makcumaneno AonyCTuMas 6apOMETPHUECKAS BHICOTA BEPTOJIPOMOBY
151 TPY30-NACCaKUPCKOrO BapHanTta — 3000 M, @ LI CeJbCKOXO035ii- 4

PATypbl HAapyXKHOrO Bo3nyxa u BO3yxa’
Ha BXoze B XapGroparop, crnocoGa Bajera:
BEPTOJIETA pacueTHast CBOGOAHAS THIa ]
Beprosera - onpenensercst no rpadukam
Ha puc. 45, 57, 58, a no HOMOTpamMMe Ha 'l
pHC. 59 onpenensiercs BageTHLI Bec. [Ipu |
\ TOCTPOEHHH TpaduKOB Ha pHc. 57, 58:
1A NIPUHATBL T€ Xe [1ONYIUEHHS, 9TO M 1o |
G 6 rpadukos Ha puc. 45. Koy ISl pacyera s
MAKCHMAaJbHO NOMYCTHMOrO  B3JIeTHOTO
Beca NOKa3aH Ha pHCyHKax,

Puc. 56. Cxema NeACTBHSA
CHJIbl TOPMOXKEHHS KoJlec

IIPH  BHICOTE KOHTPOJBLHOrO  3aBHCa-
uug 0,5 m:
I — MakcHManbHAas TeMIEepaTypa 1o pexo-

I — MakCHMaJNbHAs TeMIlepaTypa IO PEKOMeH-
! pauusy MUKAQ; 2 — MuHuMasnbHas TeMmepa-
. Typa JJIsi apKTHYECKHX YCJIOBHIL; 3—TeMIIl§j
- DATYpPa B YCJOBHAX CTAaHAAPTHOH aTMOCdepH;
‘4 — MaKCHMaJIbHO JOTIYCTHMBI B3JeTHBIH BeC

Mennauusim HKAO; 2—MmmMam;Ha53 TeM-
nepatypa TS apPKTHYECKMX  yCJIOBHI; 3—
TeMiepatypa B YCJIOBHAX CTaHJapTHON art-
MocdepHr; 4 — MAaKCHMaJabHO BONYCTHMBI
B3JIETHBIA BecC

PaccunranHblil 1714 B3/eTa BeC XOJKEeH GbITh TIPOBEpPEH Ha Bo:j)lggzx);
HOCTb BHITIOJIHEHHs TOPH30HTAJNbHOTO II0JIETA B' 3aJaHHBIX y;Jcl)anyxa
(puc. 60). Ilpm nocTpoeHHH PHCYHKA MPHHSITO: BHa}KH?i;;Me Ryxe
60%!, nBuratein pabGoTAIOT HAa NEPBOM HO‘MHHlaéIE’b(}:IOI;IK(]))§OCTb ,r’[oneTa
Iepatypa Bo3Ayxa 1{6a BXoje B KapGiopartop + , P
£0— Mj4 110 IpubOpy. ]
0 E%?IPIIC .n/oneT prmoﬁgﬂerca HajJ BOAHBIM IPOCTPAHCTBOM 6e9106§£c
JIOHETOB HJIM INIPH BOJIHEHHH Mopsi Gojee 3 6aJnioB, TO IBSJIeT'H{}II/II)
PaccyuTLIBAETCH Ha Clydall OTKa3a OJHOFO ABHrarens (CM. TJI. owin-

Y pas3InuHBIX BEPTOIETOB TSTOBbIE XapaKTepUCTHKH ‘Moryg ori-
4aTbCsl OT CTAHAAPTHBIX, NPHHATHIX NPH TOCTPOCHHH rpa(bméznb Ko
MOrpaMMBbl, IO3TOMY PACCYHTAHHBIA JJIs B3JIETA BeC %ogmeﬂ DT Blnﬁﬂ-
BepeH TIpH KOHTPOJILHOM BHceHHH. Bec, paccunTanHblil - GIEVIISMB;:II e )
HHUS BO3AYUIHOM MOAYIIKH (CM. TI€PBYIO LKAy HOMOIpa " ag'r lI;bICO-’
CUHTAETCSA OIpele/JeHHbIM IIPaBH/IbHO, €CJIH BEPTOJET Ha HpmI
Ty He Menee 10—12 u Ha B3JeTHOM pexuMe paboThl /:LBHra'Ir;aTE; Soer.

Jlns yBedHYeHHs1 3allaca MOILHOCTH ClIelyeT pPacCUuTh b BaleT
HBI Bec 6e3 yyeTa BJIHAHHUS BO3LAYIUHOH MOAYIIKH BO BC66X };vx anx
Korja HeOOXOMHMO BHLINOJHATDL IIOJMET HA CKOPOCTH MO NPHBOPY | e
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30—40 xm/4, naxe eCJIH MaoanKa

NTOJIL30B , g

HpaBMJIb?llg)Ig’ir IZJ,Z?;ZIHHH !Bolsnyumou nonymxu. B mocriennem Cayyae

npasi BbICOTep2 ) ;z:) B3JIETHOTrO Beca MOKHO NIPOBEPHTDL TPH 3aBHCy-

nee 60 mcote 2 sanacy NaBJeHHs HajAyBa ABHraTesel me Me-
PT. CT. Ipu wHCIe 0GOpoTOB 969, JletoMm 310 06BIunC 503

TOSIZTT
WiV

1103BOJIAeT BLIIOJIHATBL B3JieT ¢ HC.

YBeJMUEHHST 3amaca

Hyrm .
Hyr1 (50T 40°30° 20°19° . } /
3400 N\
3000 ﬁ (JF
2400 3000 § .
1800 2600 \
A
1200 \

o 18 | 1400 o
27500 5500, s
2000 2500 3000 G, 4 1000

3 2400 2600 2600 3000 Gy i

Puc. 59. Homorpamma aas OnpeleTeHus

Puc. 60
lIOHycTHMOI‘O B3JIETHOTO Beca B 3aBHCH- ; saBHCHMOCTb na

CHMAJIbHO HOIYCTHMOro Beca

MOCTH  OT  GapOMETPHYECKOH  BHICOTHI
Ejgflmoﬂ MIOWATKH,  aTMOChepOrG BEPTOJETA OT BHICOTH H TeM-
ABJIEHHS] :
. TeMIePATYDH  mHapykHoro fIePaTypsl HapYyXKHOTO BO3my-

BO3lyxa B MOMEHT B3JieTa (ITHIB) :

Gy — upu Buce

- HHH 33 [pegenaMu <Bo -

HOH RNOAYIIKH»; G:—mnprn Ak, 2 M; 3.&2'111
K ’ -

MaKcHMaJbHO AONYCTHEM bIH B3JIETHRIIT Bec

X2 B FOPH3OHTAJBHOM nosere

Bec CunTaEeTCs PACCYHTAHHBIM IPABHJBHO 110 BTOPOH 1IKaJje HOMO-
rpaMMbl, €C/IM BepTOJeT YCTOMYMBO BHCHT HA BhICOTE HE MeHee 2 M.
[1py BBHUIOJIHEHHH aBHAIHOHHO-XMMHUYECKHX PalOT METOAOM HelpephiB-
noil 00paBoOTKH CO CKOpPOCTbIO He Menee 40 kM/4 paspemiaercs yBeau-

‘yATh pa‘CCLH/I‘TaHHbIIjI IO HOMOTpPdMMe BeC Hd BeC XHUMUKATOB, Bblp'd(/)'d'

rplBAEMBIX Ha O0gHOM roHe. Ilpu 3TOM NpaBHJIBHOCTL pacyeTa NpoBepsi-
eTcsl O 3amacy HaiAyBa. YBeqHYyeHHe MOJETHOIO Beca Ha Kaxible
50 k[ cHuKaer 3anac rno Haaaysy Ha 10 um pr. CT.

Ilnst BeprosieTa C BeCOM, ONpe/eJieHHBIM IO TpeTbeH IUKaje HOMG-
rpaMMBbl, BbICOTA 3aBHCAHHUS NPH KOHTPOJIBHOM BHCEHHH J0JKHA OBITH
ge Menee 0,5 M. ITOT Bec sABASETCH NpeleJbHBIM [Jisl B3JeTa BeproJe-
ra ¥ TOJETOB Ha CKOPOCTH 1o NpuGopy He MeHee 50 xam/4. Ho Bo Bcex
cAydasx B3JeTHBIH BeC He QO/KeH npeBbimarh 3250 x1.

Jlns HCKJIIOUeHHsT 3HAUUTEIbHHX OLIHOOK B pacyere MaKCHMaJbHOTO
B3JIETHOTO Beca CJjelyeT BBIIOJHATH NPOBEPDKH HA COOTBETCTBHE TSATO-
BBIX XapaKTepUCTHK cranaaptHeim [15].

U3 ycioBusi 1OCTAaTOYHOTO 3alaca MOLIHOCTH BePTOJET PasTOHSIOT
1o ckopoctd 50—60 xm/v mo npmwbopy Npu uucae 060OPOTOB HECYIIHX
BuHTOB 92—96%'. [lo mocruKeHun TpeOGyeMON CKOPOCTU IIJIABHO Ilepe-
BOASIT BEPTOJIET B YCTAHORMBIIMICA peXUM IMOAbeMa, He [ONycKas
najaeuust gyucaa 06opotroB. Ecau Ke yncao oO0POTOB YMEHBIIHTCS Ha
2-—3%, To He u3Menssi o0Iero iara, HOAAEPXKAaTh HX NTOBOPOTOM KOp-
pexropa BmpaBo. [lepexox na TpebGyemblil peXHM HOJeTa BLIMOJHAK
Ha HCTHHHOH BhicOTe He MeHee 20 M.

§ 4. OCOBEHHOCTH BBINMOJIHEHHUY] B3JiETA

B3aer no-seprosierHomy. OTpPHIB BepTOJETa OT 3€MJH U HabOp BHI-
COTBHI KOHTPOJLHOTO BrceHusl (BepTHKAABHBIH BaJer) ©bli pasobpaH
B . III. Pasron Beprosiera npu BaseTe 6e3 HCHOJNb30BAHHS BAMAHUSA
BO3AYUIHON NMOAYIUNKH pa3peliaeTcs BHIIOJIHATDH, eCJH BepTOJeT YCTOH-
YHBO BHCHT Ha BhICOTe He MeHee 10 # HaAX NPensTCTBHAMHU B HallpaBJie-
HHM B3JieTa IpH J0GOM IKCHJIyaTAlUOHHOM peXuMe pabOTHl JABHra-
TeJsed.

OnrtuMajbHBIM HaNpaB/iaeHHeM IJIsl B3JeTa dBJsAeTCs TakKoe, Koria
TPAeKTOPHS NPOXOJNHUT Uepe3 NPeNsITCTBHA, Hanbosaee ygaaeHHbe OT MeC-
Ta BaJjeTa, TaK Kak 3T0 obecrnednBaeT TpebyeMyi0 CKOPOIOLBeMHOCTh
Ha GoJspliieM yirajeHHu OT HpensitcTBHH. Ecan XKe NPensaTCTBUS HMEIOT
HauMeHbIIYIO BBICOTY, a TPaeKTOpHs 6yAeT IpoJoKeHA NPOTHB BeTpa,
TO NIpH 10JeTe HaJ NPensATCTBHSIMH OyleT HamOOJBIINH 3amac BBICOTHL.

Jaa pasroma Beprosera HeoOXCAMMO IIJIABHO OTKJOHHTH DYUKY
yapaBJieHHsl oT ce0si, €Cly e Ha KOHTPOJBHOM BHCEHHH eCTb 3amac
MOIIHOCTH, TO, IJIABHO YBeJH4YHBAas OOIiMil Imiar, npexoTBPaTHTb CHH-
JKeHnpe BeprtoJieta, [Ipy OTcCyTCTBHH 3amaca MOIIHOCTH IIPH KOHTPOJb-
HOM BHCEHHMH Haya/jo pa3roHa BepTOJeTa COIPOBOXKAAeTCHA ero He3Ha-
UUTEJbHOH NpOCAAKOH, KOTOpas OyAeT TeM MeHblle, YeM MeHbIle H3-
MeHeHHe yIJa TaHraxa M IJiaBHee Da3roH BepreJera 0 3alaHHON
CKOPOCTH.
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nnomaniaiﬂy;eapﬂe}; gglma BEPTOIeT skCnayaTHpyercs na 3aCHEKel iy
, HOJTHEHHEM OTPHIBa Heo6Xo
HMO mopabora
KOTOpOe BpeMsI Ha MakcHM ’ P e
a/IbHO BO3MOXHKEIX 06

Ilocne rtoro xa ! MeoGun AR

K CHeXHasf nmub Gyper pa .
31yTa, Heob6xomu

Ka/IbHO Habpath BbICOTY, 1t it on , e nosm

; » 1IPH KOTOPOI OTCYTCTBYeT B.Ikg 4
HOW NOAYWKE u coxpaHsercs BHIMMOCTL TIoOp 4 i Hasen

OpHEHTH
Hgm;;gpcc;%;rzéeﬁ;an BepTOJIeTEIl/.I OTpuB 1 HaGop BBICOTHI clenyer By
: OTHB Berpa €CJIH Ha BHC v
. €HHH BUIUMOCTDH

Hmaercs Toon X
» HY>KHO OTKJOHHTH PYYKY ynpaBiaeHus or cebs u ‘BbeHOJ?HP}II’II‘[b

€raer ot BeproJerTa.

u,ZIJISI BaJjera HO-Be‘pTOJIETHOMy € UCNOJB30Ba
HOH TIOAVIIKH HeOﬁXO,IIHMO nocJjie OTpBIBa Be

s BH
y ’

Hast Gonee moanoro HCIOMIB30BAHHS 3.

Ha p33r0He, YBeJIHYeHUSs 3anaca MOUIHOCTH ¥} y p OH;

; b ‘

Y2KHO IIOCJIe KOHTpOJ]bHOFO BHCEHHST CHHU3UTHCH A0 BBICOTEI 5—1 0
HYXK s »

‘H/Héa’l’b MOmMHOCTL ABHraTesel BIUIOTh N0 B3JeTHOH
PaboTH gBurarens u CKOpPOCTH 1o npubopy 50 .

JIYHHTD Yroa mogwema 10— ]5°
—15° 1 . ¢
TOJIeTA, PH HOpMa/bHOH ymnpaBasemocry Be

I(?,ZIHOBpeM‘EHHbIM PAa3roHOM Beprosera go T
3Ka ‘
c§§c06 ;;}g;i}lgg YpaBneHus cyuMmaercs 4BTOTpUMMepoM. [ToxoGubi
HMEHACTCS W mpu. 6asupo :
1 BAHHH BepTOJ 6
JAX. Jlnst ero Bemosne 4 {1 maaor a0
HHS BePTOJIET Tocse 3an
HCaHu

3 » nporus BETpa pasronsiercs u np TOM KOpaGa an
gmcme HE HuXe 3 m. Cienyer yyursizars
bl BCJI@ICTBHE yMeHbIIeHny 3pdexr

Jaaer npocuam(y. CHuxenge BepToJe
YuB O6UIMH Inar,

THKaJIbHO. 3aTeM Beproger PasToHsercs ¢ mocr [
COTBI A/ HCKMIOYeRHsT Kacanys GannoHeroB o BOIy

Baner ¢ OTPAHHYEHHBIX MJIou(a .
CTPOTO NpoTHB BeTpa. Pasroy BeCT
Habopa BBICOTHI, yTOG Hax mioma

AOK B ropax ciaeayer Bumomusite
H BO3MOXHO Gosee SHEPTHYHO, Ge3
AKOU CKOPOCTH 110 npubopy cocras-
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gna 40—50 xkm/u. Jlanvuelilnee yBesu- H,M'ﬁa 20 T T Bz
yeHHe CKOPOCTH BECTH IIPH CHHIKCHHH MO : XW?
KJIOH. 1000 W o vd.d
3JIeT C PA3rOHOM C BBICOTBH KOHT- —40\ WA 3
> e
0JILHOTO 34BUCAHHS HAJ TBEPIABIM TPYH- XD
TOM MOXKeT OBITb NPHHIHIHAJIBHO BhINOJ- - %
HeH JlaXke IpDH BBICOTE BHCEHHS MeHee 500 iy
9 ». Ho BO Bcex cayuasx BBICOTA BUCEHHS M 2z
josKHa ObITh He Menee 0,5 u, motomy / 1
- - 0 1!
yTO HU3-3a YMEHbIIeHHus 3(pdekra Bo3aAyHI T iy e
Ganr

goli MOMYIIKH ¥ BePTHKAJbHOI COCTaBJISI-
joHlel TSATH Ha pasrone BEpTOJET MOXKeT Puc. 61. 3aBHCHMOCTE MMUHI
CTONKHYTBCS ¢ 3emJell. Ilpu pasroHe ¢ o or povernon nueratinnn
KOHTPOJIBHOTO BHCeHHs1 Ha BeicoTe 0,5 oT 6apOMETPHUYECKOH BHICOTHE
oT TIHJOTA TpebyeTcs IOBHILUEHHOE BHH- M TEMIEPaTyphl HapyXKHOIO
maHue. MHHUMA/bHBIE B3JETHEIE IHCTAH- BO3LyXd TIDH B3JCTE ¢ Be-
COM, COOTBETCTBYKUIHM BLI-
mHA LS 3TOTO  Cydas MOKA3aHB HA  ord gourponsoro  sammca-
puc. 61. Hust 0,5 m:
BaJaer ¢ pa36er0M BepToJeTa o no- ! — MHHHMaJbHAs TeMneparypa
AJI1  apDKTHYECKUX VCIOBHH, 2 —
JIOCe BBINOJNHAETCS IIPH BEICOTE KOHTPOMb-  iaxcumamoran  Temnepatypa mo
HOLO BHCEHHs He Meliee 0,5 . el R
[Toc/ie KOHTPOJNBLHOTO BUCEHHSI BEPTO-  Hoil aTmocdeps
JIeT TPU3eMJIsieTcd, ¥ O6IMN mar yMeHb-
nraercs A0 MHHHMAJbHOro. 3aTeM yCTaHABJIMBAIOT YHCJIO OGOPOTOB He-
CyIIMX BHUHTOB H Aurareneit 87—92% wu nmaBnenne wuamaysa 550—
650 mm pr. 7. TlnaBHO OTKJIOHSISI PYUKY YHpaBieHHs OT ceGsf M yBeJH-
ynBast OOWMI IUar, MHJIOT IepeMelllaeT BepToJeT no nosgoce. Yem Gonb-
lle yBeJIMYeHHE 1Hara, TeM OoJblile IPONYJbCHBHAS CHJIA, H €CJIH JBH-
rareqiu 6ynyT paGoTaTh Ha B3JETHOM PeXHME, TO CKOPOCTb OTpPHIBA Gy-
AeT NOCTHTHYTa NpH MeHblUed JiuHe pasbera. B saBucuMocts or ycao-
BUI B3JIeTA BEPTOJIET OTANAETCS CaMOCTOSATENbHO OT 3eMJH IIPH CKO-
poctn 20—50 ka/4, a 3aTeM NUIOT IIEPEBOAUT BEPTOJET HA PEKUM pas-
rosa. He crenyer nasi ymenbmienusi 1juHbl pasfera upesaMepHO OT-
KJIOHATh PYUKY YHpaBJieHHst 0T ce0sl, TaK KaK OTPLIB MOXKET MNPOM3OHTH
llepBOHAYaJbHO Y OCHOBHBIX KOJIEC U Ha IHepefHHe KoJeca HarpyskH
3HAYUTEJbHO BO3PAaCTyT.

Heo6xoaumo ynepxuBarth BepTosieT Ha pasbere B YeThIpeXTOUEUHOM
NOJIOKEHHH BIVIOTH JO OTHENEeHHST OT 3€MJIH.

[Ipu pasbere BepTosera ¢ MaKCHMaJbHO AOTMYCTHMBIM A/ JaHHBIX
VC/IOBHIl BECOM Ues1eco06pasHo AJsi ynpolueHus pasbera H OTPHIBA OT
3€MJIH He YCTaHaB/JIMBAaTb CpAa3y AJsA JABHTATENeH B3JIETHBIH DEXKHM.
A npu nocrnxenun ckopoctd 20—60 KM/4 OTKIOHHTb PYUKY ylIpasnJe-
HHS Ha ce0f U, yBeJauuusasi oO0WMH LIAT, BIJIOTH 10 NOJIy4eHHUs1 B3JeT-
HOro pexHma, OTAENUTh BepPTOJeT OT 3eMJaH. Hucio 060poTOB AOJIKHO
ObITh paBHBIM 92—96 Y%,

Hccenenosanug nmokasaniu, uto IpH CKOpoCTH A0 60 KA/« IpuU3HAKH
UIMMMH» HEPEJHUX KOJIeC OTCYTCTBYIOT. BOKOBbie HATPY3KH, cO3JaBae-
Mble HEDOBHOCTSIMH BEPTOAPOMA, TPAKTHUECKH He BLI3KIBAIOT KOJebaHni
IepelHUX KOJeC OTHOCHTENbHO OCH HX OPHeHTHPOBKH. Her mpusnakos
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1 3eMHOro pesonHanca. Ho ecin Bsuer Bhmosnsiercs ¢ miorwo yKaray;.
HOlf TJIOMAJKH, TO CKOpPOCTDH OTPBIBA He JLOJKHA IIpeBBIUATH 20—
30 xm/u. Ecnu oTpwIB nmpoucxomur IIpH CKOPOCTH MeHbLIe 50 km/u, g
Dasron Bepro/ieTa BeleTcs HAa BBACPKUBAHHH Yy 3eman. A npu cxo.
pocru 50 xa/4 Beproser nepesonuTes Ha Pasron 10 3a[aHHONA CKOpOCTy
C ITOCTeINleHHhIM HaB6OpOM BHICOTHL,

[lpu Baserax ¢ 6okoBEIM BCTPOM CaellyeT y4HTEIBaTh, 4TO BepTOJer
CTPEMHTCA HAKPEHHUTbCS W CMECTHTLCS IIQ BETpy, a TO3TOMY B MOMeHT
OTpPbIBA HEOGXOLHMO OTKJIOHATH PYUKY YOpaBJ/IeHHs] IPOTHB BeTpa.

Paspemaerca srmonnsts OTPBIB Ha CKOPOCTH MeHee 20 kM/4, eciyy
BBICOTa KOHTPOJIBHOTO BHCEHHS Gojee | u. .

L2a8a V. YCTAHOBHUBIIMMCS MOJIET C NOCTYNATEJIbHO:!
CKOPOCTbIO

§ 1. OBMIAS XAPAKTEPUCTHKA FTOPU3OHTANBLHOIO MOJIET

YCTaHOBHBUIAMCS TOPH3OHTAABLHLIM TOIETON HA3bIBAETCS NIOJET B BEPTHKAJbLHOFR
TJIOCKOCTH C OCTOSTHHOH CKOPOCTBIO M Ha MOCTOSHHON BBICOTE.

Ilpn nonmere na xpeficepcknx CKOPOCTSX NepeMeleHHe BEpPTOJIeTa -OTHOCHTEbHO
SEMJIH CONPOBOXKAAETCA HePeMelleHHeM OTHOCHTEJbHO Bosayxa. W wus onpenenenus
YCTAHOBUBIIErOCS, TOPH3OHTAILHOrO NOJETA TIpH paccMOTpeHHH NeACTBYIOIMX Ha Bep-
TOJIET CHI (CM. pHC. 43) MOTYT GhiTh [IOJyYeHBl YCNOBHS! BHINOJHEHHS [OPH3OHTAABHO-
ro moJera:

XM =0— orcyrcTBue YIVIOBLIX BDAIICHHE M IIOCTOSHCTBO HATPABIEHHS CHJL;
Y=G — coxpaHeHne NOCTOAHHOA BBICOTHI;
—X=Xun — BEIZEDPKUBAHHE TTOCTOSHHON CKOpoOCTH;
2F:=0— OTCyTCTBHE CKOMBKeHUS.

Beawuuna notpe6Hol 145 BhImonHeHHs YCTaHOBUBIIETOCH IOPU3CHTAJIBHOTO IOJETA
$A3POAHHAMHUECKOR CHAILI BHHTOB ONpefessieTcs 1o TeopeMe Ilngaropa:

R=VIi—xpex+ Y2=]/Xfm + G2,
C n0CT2TOYHO# TOYHOCTBIO MOXHO CUHTATL 49DOAHHAMHYECKYIO CHJAY HeCyI{Hx

BHHTOB CYMMAapHOH CHJIOH TSITH, TAK KaK Ha SKCINTYaTALHOHHBIX PEXHMAaX moJjeTa
KOS((HUUHEHTEl MaXOBBIX JBHMKEHHH U YIMIBl  KpeHa BepTOo/ieTa He3HAYUTENbHHI.

Tlostomy Tyorp = 1/02 -+ X?m .

Haa Beinonnenns ycraxosusmerocs TOPH3OHTAJILHOrO MOJeTa Tsra, co3jaBaemal
HECYIHMH BUHTAMH ¥ MOTPeOHAas /s NOJeTa, TaKKe MOJKHb GLTh paBHbl. Tsra necy
KX BHHTOB MOXKeT GBITb ONpejesneHa N0 OXHON M3 TeOpuil Hecymero Bunta. Ho npy
Ompele/IeHHU XapaKTePHCTUK TOPH3OHTANBHOIO MOJIeTa Gosee HaIJIsLAeH MeTon GasiaHc:
MOLIHOCTEH.

NoTpe6nas MomHOCTL HecymUX BUHTOB — 570 MOUIHOCTL HEOOXOLHMAS I CO3/1a-
HUS. ONPENENCHHOA CHABL TArH. TACY HeCyHMMX BHHTOB YCJIOBHO MOXKHO PacCMaTpHBaTh
KaK NOJIBEMHYIO CHJTY, COOTBETCTBYIOULYIO TAre Ha PeXHMe BHCEHHS, U IPONY/IbCHBHYIO
cuay. B coorBercTBuM ¢ 3THM TOTPeOHYIO Ml TOPU3OHTAJNBHOTO NUJera MOILHOCTh
MOKHO paccMaTpHBaTh KAK CYMMY BEHTHAATODHOH u OpoGHIbHOR MOI[HOCTH:

Nr.nzNW +Np,
rae N‘V=N1+N ,
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Ha peXXHMe BMCEHHs HHIYKTHBHAs MOIIHOCTb MOXeT GbITb OIpelesieHa Mo hopMye

TV,

Ni=—3

- Ho B ropusoHTanpHOM mojieTe HepaBHOMepHOe TOJie CKOPOCTE(

0 OMETaeMOH NOBEPXHOCTH BBI3bIBAET JONOJHUTENbHYIO HepaBHOMEp-

BOCTb HHAYKTHBHOT'O TIOTOKA, & NO3TOMY HHAYKTHBHAs MOLIHOCTb yBe-

JHYHBAETCSl HA BeJMYMHY NONPAaBOYHOTO Koadduuuenta. Kpome Toro,

HeoOXOIHMO YYecTb yMeHbUIeHHe HHAYKTHBHOTO CONPOTHBJICHHS COOC-

HOH HECYIIed CHCTeMBbI BCJAEICTBHE NPOSIBJEHUS B KOCOM IOTOKE TIO Teo-

pux HHIAYKUHH 3d¢pekTa Oumaana. M B rOpH30oHTaNbHOM NONETE HHAYK-
THBHAA MOMIHOCTb MOXKeT OHITh ONpefeneHa mo gopmyie

TV,

i Ki*é»mn ’

75

y tpe T =G 4 Y,

rae Ki— kosdduuuenT, yYHTHIBAOWHAN HEPAaBHOMEPHOCTb HHIYKTHB-

HOIl CKODOCTH 10 OME€TaeMOlf IIOBEPXHOCTH BHHTOB; Xgmmx — KO3(-

{OUIHEeHT HMHAYKUMH OHIIAHA, VUUTHIBAIOWMH BeJHYHHY H 3aKO0H
IHDKYJALNA BOKPYT CeyeHHd BUHTA HA JAHHOH TOUKe pasMaxa.

st Beprosera Ka-26 Ki=1,08, xomma=1 npu p<0,l 1 #eumn=0,85

npmu=0,1.

h a

ITorpebuas HHOYKTHBHas CKOPOCTh 'YCTaAHOBUBHIEroCs l"OpIdSOH“TaJ'IbHOI‘O noJieT

MeHbLHe,p‘-IEM Ha peXXuMe BHCCHHS BCJICACTBHE YBEJHUYEHHS cexygnﬁoyx Macchl BO34yXa,

o —
npoxoxamen yepes BHHT. M eciu Ha pexuMe BHCenus U; = 'Q—VCT, TO B ropu-

30HTaJbHOM MOJIeTe MHAYKTHBHAS CKOPOCTb NPH a3POAHHAMHYECKOM pacyere OHpeje-
JnsieTes: no dopmysie

vi=0,50RV Vel 4 2u2)2 — 22,

rae _
2T - 16 (T 4 Y
O = =
T p(wRY2F A (0R)2F
v _ v; K
3HaueHHST OTHOCHTEJBHON HMHIYKTHBHON CKOPOCTH U; = -(;E NpeACTaBJeHsl Ha
puc. 62.
Ha pexume BuceHHsT NPOQHIbHAS MOIIHOCTD ONPEREIIeTCH KakK
. A(oR)3 (
== Cx g—
P PT 4800

B pemuMe ropH3oHTaJBHOrO I0JIETa npopubHAST MOIIHOCTD  YBENHUHBACTCS C
POCTOM HepaBHOMEPHOCTH IOTOKA IO OMeTaeMo¥ noBepXuocTH. U uem Gosblie Benwué:
Ha p, tem 6oJspliie HEPABHOMEPHOCTh BO3AYIIHOIO MOTOKA, 4TO H YUHTEIBAETCH BBellT'I
HHeM nonpaBoYHOro XKos¢pduuuenra. Popmyna 11s momcyera npoHUIbHOH MOMIHOCTE
B rOPH30HTaJbHOM MNOJIeTEe NPHHEMAET BHI:

A (0R)3
4800

*

Np=(l+52)c, o

Tle Ko3pHUHEHT Cxp ONpefesseTcss N0 HPOGHJABHLIM HOJAPaM KaK $YHRUHA Cyq
{puc. 63). :
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Puc. 63. PacuetHble NpoduabHble NOAAPH HECY-
mero BuHTa H-1 P Y a0

Puc.

DH3OHTANBHOTO NOMETa W €€ COCTABJSIOWIAX OT
CKODOCTH TIOJIETa TPY30-TIACCAKHPCKOTO BepTOJe-
1a ((=3050 I, 0R=174 mjcex, H=0)
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Puc. 62. 3aeucumocr
OTHOCHTEJIbHOH HHAYK
THBHOH CKODOCTH HIe
aJbHOTO BHHTA OT KO
s¢dunuenTa  TarH |

XapaKTEPHCTHKH pe
KHMa noJgeta

64. 3aBHCHMOCTb NOTPEGHON MOIMHOCTH TO- 100

80 120 V, kemify

Koa¢dpuumeHT noxbeMuoi cuabl cBsi3an ¢ KO3(QUILHERTOM TATH COOTHONIEHHEM:

3,2¢,
s (1+ 1,262
MomocTb nBrXenHs onpeaensercs no Gopmy.ie
XV oV3
75~ “Xup 150

Cyo-——

AV3

x =

S :Ecxs

1200 °

Beanunny ZcS MOXKHO onpemenutb Mo puc. 17.

\

5apucdMOCTh  WHAYKTHB- Ny, e
qoil, TpoduabHOE MomuHocTeit M M
i MOUIHOCTH JBHXKEHHS OT N /{
cKOPOCTH TpEACTaBjieHa Ha g romp )
puc. 64. HUcnonabayss noayden- |
ple IaHHBIE, CTPOAT Trpaduk |
3aBHCHMOCTH TIOTPeGHOH MOLI- I
HOCTH OT CKODOCTH TOPH30H- 400 n
raibHoro moJgera. CKOpOCTb, | i
1p¥ KOTOPOH MOLIHOCTb, IIO- U0 O P SO SN : i
tpe6GHAas J/Is1 TOPU3OHTANBHO-  jgol | L i Vormf |
ro noJieTa, MHHHMMaJbHa, Ha- O0Vmin 40V, 80V 120 Vinax

3BIBAETCA
cCKOIH.
Juanason ckopocreii. [Tpu
aHaJau3e baJjiaHca MOINHOCTeH
TFOPH30HTAJbHOTO I0JIeTa pacCMaTpUBalOT NOTPEOHYIO MOIUHOCTH [BH-
ratejeli, a He HECYUIHX BUHTOB:
Nr.n

NIIOTp.JlB = .

2KOHOMHUYTC Pyuc 65 bBananc MouHoCTe# TOPHU3OHTANBHOLO

noJeTa

4Basanc Mou{HOCTeH, NMOTPEGHLIX AJST TOPH3OHTAJBHOTO MOJeTa Bep-
ToJieTa, B TPAHCIOPTHOM BapHaHTe ¢ TMOJeTHHM BecoM 3050 xI' Ha BEI-
€0Te, COOTBETCTBYIOLICH YDOBHIO MODS, IPH YCTAHOBJEHHOH TOABECHOH
naccaskKHpckKolt kKabuxe noxasas Ha puc. 6b.

JLsist BLITIOZTHEHHS YCTAHOBUBIIETOCS TOPH30HTAJBHOIO ToJeTa Wo-
Tpe6GHasi MOIHOCTL JAOJAKHa 6BITh paBHA MOIIHOCTH, CO3JaBaeMOl ABHU-
rateJsMu. Pacnosaraemas MOIHOCTh ABHTATENEH U ONPENENHT Teope-
THYeCKHH AuaNnas’oH CKOPOCTeH TOPU3OHTAJBHOrO foJeTa, TpexcTasn-
JleHHBIN Ha pHUC. 65.

Has Bepronera Ka-26 pacuernnim pekumom paboTH ABHTATe el B
FOPH30HTAJIBLHOM TI0JIeTe SBJASETCH HePBEIH HOMHHAJIbHLIH.

JLjst BEITOMHEHKS TOJIeTa HA 3KOHOMHYECKOH CKOPOCTH [ABHTATeNH JOMKHBL OHITH
3alpOCCEJUPOBAHBI 10 HOJYUeHHs] MHHHMaJIbHOH NOTPeOHON MOIIHOCTH FOPH30HTANBHOTO
noseta. [loaTomMy B nosere Ha 3KOHOMKHUECKOH CKOPOCTH HauboJsplunii 3anac (H3GHITOK)
MOUIHOCTH ¥ HauOoJbllIHe BO3MOMKHOCTH JUIS MaHeBpuposauus, U ecium B ponere Ha
SKOHOMHYECKOH CKOPOCTH YCTAHOBHTb MOLIHOCTb, Ooabimie noTpeGHOM, TO H3OLITOK
MOII[HOCTH MOXKeT OblITb M3PACXOAOBAH Ha yBeJHYeHHe MOTEHHHAJIbHON SHEPTHUH BLICOTHE
(monmeM BepTOJIETA) WM H3MEHEHHMe KHHETHYECKOH SHEPruM (BeJHUMHBI WJIH HalpaB-
JIeHHs! CKOPOCTH TOpH30OHTajJbHOro mojera). Kak BugHo u3 Gananca MolIHOCTel, npd
HOCTOSAHHOH MOIMHOCTH ABHTATEJIST YCTAHOBHBIUMHCS TOPH30HTAJBHBIA M0JET BO3MOXKEH
Ha ABYX ckopoctsix: Vi>Vax, Vo<Vsi. Cropocth nosera GoJbllle SKOHOMHYECKOH Ha-
3pIBAIOT CKOPOCTBI0 MEepBOTO DEeXKHMA, a CKOPOCTh ToJeTa MeHbIe S5KOHOMHYECKOH —
CKOPOCTbI0 BTOpOro pexuma. CKOPOCTh MHEPBOTO pPexiMa, TPH KOTOPOH MOIIHOCTh
IBUraTesiefl, moTpedHass AJAA POPH30OHTaJbHOTO IOJNeTa, paBHA DAacueTHOH, Ha3blBaeTcs
TEOPETHUECKOH MAaKCHMAJbHOH CKOPOCTBIO, & CKOPOCTb BTOPOrO PeXHMa —— TeopeThue-
CKOH MHHHMAaJbHOH CKOPOCTBIO.

§ 2. XAPAKTEPHBIE CKOPOCTH FOPH3OHTAJIBHOIO MOJIETA

HM3meHeHHe TEOPETHYECKOr0 AMAMa3oHa, TeOPeTHUECKHX MHHUMAJbHOH, MAKCHMAJb-
HOM ¥ 3KOHOMMUYECKOH CKOPOCTEH NoJieTa BBI3LIBAETCH HM3MEHEHHEM NOTPeGHOH H pac-
TIoJIaraeMoH MOLHOCTEH HBHrartesem.
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Pyuc. 67. Bananc momuocrei npu rop
3OHTAJLHOM IOJeTe BeproseTa B pay
JIHYHEIX BapHaHTaX NPUMEHEHHS:

I — ¢ onpeickuBaTeseM; 2 —c ONblIHBaTE N ef
3 — rpyso-naccaxHupcKHH

Puc. 66. Bananc mowmmnocrel IPH ropu-
SOHTAJbHOM IIOJIeTe TPAHCMNOPTHOrO Ba-
PHAHTA BEPTOJETAa C NOABECHON KabH-
HOH:

1 — G=2870 xI'; 2— G=3250 &I

.

Ecau yMeHbImuTh momeTurii Bec, YMeHbIINTCST Tpebyemas MOLbEeMHAs CHJA, a CI
[LOBATeNbHO, HHAYKTHBHAS U NPOGUIbHAS MOLIHOCTH H MOHIHOCTD, IoTpeGHAS 15T r{
PHSOHTAJBHOTO moseta. O6pasoBaBmmiCcE Ke LONOAHMTENBHBIE H3GLITOK MOIHOCH
MOXKeT GBITb UCTIOJb30BAH LS YBeJSHUCHHS TEOPETHYECKOr0 NHAMa30HA CKOPOCTEH, T,
TCOpeTHIeCKa MAKCHMaIbHAA CKOPOCTb YBEJIHUHBAETCH, a TEOPETHYECKAST MHHHMA.IK
fas ckopocTe yMeHbliaercs. IIpu 3HAYATENLHOM yMEHBIIEHHH TOJIETHORO BeCca Teopq
THHECKasd MHHMMAJbHAS CKOPOCTb CTAHOBHTCS DABHOR HYJIO, a TIOTOMY -BHCEHHE BOJ
MOMHO IDH NEPBOM HOMHHAMLHOM DEKHMe PaboThl ABHraTens. Ecau ke ma HYJIEBO
CKODOCTH TPH 3TOM LOSBATCH M3OBITOK MONIHOCTH, TO MOUIHOCT IOBHraTenell AOJKH
OLITb MeHbIe MOITHOCTH 1-T0 HOMHHAILHOTO pexuma. Ilpn yBenuyenmu mnoseTHOr

Beca, HaO60pOT, TEODeTHUECKAN MUHUMAJdLHAS CKOPOCTbL YBEJHYUBAETCH, a MaKCUMAJk
Hasdg yMeHbIIaeTcs.

B nuanasone nosernbix Becos Beprosera Ka-26 npu usMeHennu mo-
JIETHOTO BECa M3MEHeHHEe COOTHOLICHHS MeXIy HHAYKTHBHOH H POy
(QHIBHOH MOIIHOCTAMH M MOLIHOCTBIO TBHKEHHS TIPAKTHYECKH He CKa
SBIBACTCH Ha BEJHYHHE SKOHOMHYECKOH CKOPOCTH TOPH30HTAJBLHOT
noJera.

Basnanc momuocreli ropusonrasbHoro mosera TPAHCIOPTHOIO Ba
puaHTa BeproJsera Ka-26 ¢ moxsecHol Ka6uHON Ha BBICOTE, COOTBETCT
BYIOULeH YPOBHIO MODSI, ¢ DA3NHYHBIMH I10IETHEIME BECAMH OKa3aH H
pHc. 66. ]

Ilpu yBenuuennu BpexHOro COINDOTHBJIEHHSI BEPTOJETA yBeJHUH-~
BACTCH MOIWIHOCTE JIBHXKEHHS U TeM 60JbIle, yeM 60JbIIe CKOPOCTh NO-
Jera. . L

Vsmenenne notpe6Hofi MomzocTH FOPH30HTAJIBHOTO MOJIeTa BepTO-
JIETOB B TPAHCIIOPTHOM M Ce/IbCKOXO3AHCTBEHHBHIX BADHAHTAX HA BHICO-
Te, COOTBETCTBYIOLIeH YPOBHIO MOPS, ¢ NOJAETHEIM BecoM 3250 xI” moka-
3aHO Ha puc. 67.

Kak BunHo u3 rpaduxa, Ha manapx CKOPOCTSIX MOJeTa HOTpeGHast
MOIMHOCTE TPAaKTHYCCKH OAMHAKOBA BO BCEX BapHAHTAX TpUMeHeHH st
BepToJieTa. JT0 OGDBACHSIETCS TeM, UTO NPHPOCT MOIMHOCTH JBUKEHUA
B CEJIbCKOXO3SMCTBEHHOM BADHAHTe HEe3HAUHTEJEH U KOMIIEHCHpYeTcs
YMEHbUICHHEM MHAYKTHBHOH H NPOGHIBHOM MOWHOCTeH npu YMeHEIe-
HHH OTPHIATENBHOH IO 'bEMHOH CHJB BepToJeTa (cm. puc. 13) no
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aBHEHHIO C TPAHCIODTHLIM BapHAHTOM C HOABecHOH KaOWHOI. A no-
¢ My TeOpeTHUecKasi MUHHMaJbHas CKOPOCTb MPAKTHYECKH OAHHAKO-
9TOHa BEpPTOJIETaX BO BCeX BapuaHTax npuMeHeHHs. Ho Ha ckopoctax
g?)ﬂbme 50 Ka/4 Opu yBeJWUYEHHH CKODOCTH IOJETa MOLIHOCTE, NOTped-
yast AJA TOJCTa BCPTOJCTAa B BapHaHTe ONPHICKHBATeNs, CTaHOBHTCA
goJblile, UM B BapHaHTe ONBIINBATeNA M TPAHCIOPTHOM RapHaHTe.
)1 seM GoJbllie CKOPOCTh T0JeTa, TeM 0oJbllle yBeJTHUEHHEe MOILIHOCTH
p BapHaHTe ONPBICKMBATEJS, TaK KAaK MOUIHOCTb RBHMKEHHS TpPONOp-
qHoHaJbHa KyOy CKOPOCTH, B TO BPEeMS KaK MHIYKTHBHAs H NPOGHIL-
yas MOIIHOCTH NPONOPLHOHAJBHH JHLIb KBaApPaTy CKOPOCTH TOJeTa.

VBenuueHHe NOTPeGHOH MOUIHOCTH H yMeHblleHHe H30bITKA _ MOI-
HOCTH IIPHBOASIT K YMEHbHIEHHIO MAKCUMAaJbHON TEOPETHUECKOH CKO-
pOCTH TOPH30HTAJBHOIO I0JIETA H TEOPETHUYECKOro IHAN330Ha CKOpO-
crell BepTOJIETa. ‘

[To naHHBIM WMCIBITAHHH, MaxCHMaJbHasi CKOPOCTb BEPTOJETA B
ceNbCKOX034CTBEHHOM BapHaHTE MeHbIE, YeM B T'PY30-IaCCaXKHPCKOM
na 15—20 km/u ¥ cocTaBsgeT y 3eMan okoso 145 km/f4.

3HaYHTEIbHOE YBEIHUeHHe MOUIHOCTH ABHKEHHS Ha BOJIBIIHX CKO-
pOCT#X TIOJIeTa BEPTOJETA B CEILCKOXO3ANCTBEHHOM BapHaHTe MEHSCT
COOTHOIIEHHE MEXIY MHAYKTUBHOH, POPHILHON MOIIHOCTAMH W MOII-
HOCTPIO IBHKEHHA. A MOSTOMY 9KOHOMHUECKast CKOPOCTD TIOJIETA YMEeHb-
maeTcs. M ecau B mosiete Ha BBHICOTE, COOTBETCTBYIOIIEH BHICOTE ypoB-
H MOPS, B TPAHCNOPTHOM BapuaHTe PACUETHAS SKOHOMHYECKas CcKo-
pocts 90 km/4, To B BapuaHdte ¢ onnliuBarteteM 80, a B BapuauTe C
onpelckuBaTenem 76 xa/4.

Benencreue GOabLIero BPeNHOTO CONPOTHBJAEHHUS MHHMMAasibHas
norpe6Hasi MOILHOCTb B BAPHAHTe ONDHICKUBaTens GoJblle, 4eM B Ba-
praHTe ONEBLIMBATENS, a B BapHaHTe ONELLIHBATENs GoJbiie, 4eM B
TPAHCIIOPTHOM BapHaHTe, MO3TOMY ¥ HAUMeHBHIMH MaKCHMaJbHBIA H3-
OBITOK MOIIHOCTH OYJET B BaPHAHTE ONPHICKUBATES.

TIpu uM3MeHeHHH TJIOTHOCTH BO3AyXa MeHserest Kax norpebHas, Tax
H pacmoJjiaraeMas MOUHoCTb. Dasianc MomHocTe#l 1Jist BepTosieTa B
TPaHCIOPTHOM BapuaHTe TpH HogeTHOM Bece 2870 xI° Ha pas3jMYHBIX
BBICOTAX IIPeJCTaBJeH Ha puc. 68.

Kak BuaHo us rpaduka, Ha BceX CKODOCTAX TOJIeTa TIPU yBeJHUe-
HHUM BBICOTHI MOTpPebHAas MOMIHOCTh YBEJAHUHBAETCS. ITO OﬁyCJIOBJIfBH?
TeM, YTO NPH MeHbIlled NJOTHOCTH BO3AYXa IJA CO3AAHHA NMOCTOAHHOI
cuabl Tsirn Tpebyercss GoJsbllafg HMHAYKTHBHAS MOIIHOCTb. MOINHOCTB
JBUKEHHSI NPH YBEJHUEHHH BLICOTH II0JIeTa BCJEACTBHE YMEHbIIeHHs
BPEIHOr0 CONMPOTUBJEHHUS NMPU YMEHbIIEHUH NJOTHOCTH BO3JAyXa VMeEHb-
nmaetrcd. Ho oTHocuTespbHAd BeJAHUYMHA MOIIHOCTH JBUXKEHHS MeHblle,
YeM BEHTHJSATOPHOH MOINHOCTH, W OCHOBHOE BJIMSIHHE HAa XapakTep H3-
MeHeHHUs MOILHOCTH, TIOTPeOHOH AJs NOoJeTa, 0OKa3blBaeT B 3THX CJIyua-
X BeHTHJIATOPHAS MOILHOCTD. :

Ha 6oapmux CKOpOCTSX MoJeTa OTHOCHTENbHAs BeJHUHHA MOIIHO-
CTH JBHKEHHA BO3DaCTaET, a NOITOMY M yBeJHdeHHe TOTPeGHOM MoII-
HOCTH TODH30HTAJIBHOTO NOJIeTa HPH NOABEMe Ha BBICOTY Ha GOJbINUX
CKOPOCTSIX MeHblle.
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Puc. 68. Bananc MOLIHOCTeR ropH30H-
TA4IBHOTO . 1I0JIeTa TPaHCIOPTHOrO BapH-
4HTa € NOABECHOH KabuHOH Ha pasauy-

HBIX BBICOTAX

-

Puc. 69. XapaxrepHsle CKOPOCTH TOpH-
SOHTAJIBHOTO MoJeTa —

-0 40 80 120 ¥, xrfy

YBeJIqumd? NOTPeOHON MONIHOCTH ABUTATeNEH M yMeHblleHHe ux
pbacnonaraeMofi MowmnocTy IDHBOJUT TIPH yBENHUEHHH BEICOTHI MOMeTA
K SHaYMTEJIbHOMY yMeHbIueHH o TCOPETHYECKOT0 MHAanazoHa CKOpoOcCTel
KaK BCJEICTBHE YBeJIHYeHHs MHHHMAJbHOH CKOPOCTH, Tak u BCJAEICT-

Il:IIOJIETa Bepronera Ka-26 npu yseanuenpy BBICOTHI NOJIETa H3MeHseTcH
estadnrensro. Ho Bee ke npn nmogbeme Ha BBICOTY 3KOHOMHYeCKas
ZKOpO‘CTb JMEHDPIIACTCS 3a CUET H3MeHeHHs COOTHOIICHUST MEXKAY HH-
YKTHBHOH MOIIHOCTBIO H CyMMOi NPOQHIBHOH
OH MOIIHOCTH -
CTH IBHXKEHHS. . " Mot
[Mosnyuennre mo KPUBBIM NOTPeGHLBIX H pacmosaraempx MOIIHOCTEH
6(CM. puc. 68) xapaxrepusie CKOPOCTH TOPH3OHTAJBHOTO NoJeTa H30-
PaxeHsl Ha puc. 69. 3xech ke mokaszano OKCIIYaTallHOHHOE OrpaHH-
ICHHE MHHUMaJIbHOH CKOPOCTH TojieTa AJI IONYYEHHS YCTOHUYHBLIX 110-
Kd3aHHU yKasaTesIsi CKOPOCTH YC-250K.
Has onpegeneuns CKODOCTH HEeBO3MYILEHHOro BO3AYIIHOTO NMOTOKA
S4MCDAIOT NOJIHOE H CTATHYECKOE AABJICHHs. Honyuaembiit takum 06-
basoMm ot npuemuuKoB BosmywIHOrO AABJICHHS CKOPOCTHOM Hamop u mo-

3BOJdeT OllpeneJiuTh CKOpOCTb noJqera V f— qu_
P

¢ § == Puoan — Perar.
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[1pu6op nporpaiyupoBan Nis 3HAYEHHS TJOTHOCTH Ha yPOBHE Mo-
s B CTAHAADTHLIX ATMOCQEDPHBIX YCAOBHSX, a 1103TOMY TIPH OTIHUHSX
nAOTHOCTH BO3AyXa OT CTAHAAPTHON HCTHHHAS CKOPOCTb TMOJETA Gymer
oTANYATbCA OT NPUGOPHOH NaXKe y HIeaNbHOTO NMpubopa, y KOTOpPOro
oTCYTCTBYIOT morpetisocTd. CKOPOCTb 1O HACAAbHOMY Npu6opy Hasbl-
pal0T HHAHKATOPHOL.

Hasi BepTosera Ka-26 nonpaBkamu na cxxuMaeMocTs BO3yXa MOXK-
HO TpeHeOpeub, U INO3TOMY HHAMKATOPHAS CKODOCTb AJIS BOEX BHICOT
OyZeT HEH3SMEHHOM IIPH NOCTOSHHOM CKOPOCTHOM Hamope. A BO3AYIIHASsN
CKOPOCTL IIPH YBETHYEHHH BBICOTHI NOJETA C NMOCTOSHHON HHIHKATOp-
HOHl CKODOCTBIO OY[eT YBEeJHYHBATHCSH, TaK KaK YMEHbIIHTCH IJOTHOCTH
BO3AYXa.

I110THOCTb BO3Zyxa Ha BEICOTE CBA3aHA ¢ MIOTHOCTBIO BO3yXa y

On i
3eMJIH COOTHOMIEHHEN =~ = A, nostomy V = T
0

YKaszaTesn CKOPOCTH, yCTaHOBJIEHHBIE Ha Beprosere Ka-26 npu us-
MEPEHUSX, AT NOTPELIHOCTH, W NPHOOPHASE CKOPOCTb OT/JIHYAETCH OT
HHIUKATOPHOH Ha BEJIHYHHY MONPABOK:

Vi= Vup + 8Viue + 6Voan + 8V,

rae 8Vume — HHCTPyMeHTanbHAS NONpaBKa, YYHTBHIBAIOIIAA TEXHOJO-

[HIeCKHe HETOUHOCTH H KOHCTPYKTHBHEIE OCOGEHHOCTH, Onpefelse-

Mast [ Kaxaoro NpHGopa myTeM TapHPOBKH; OVauy — Monpaska

Ha sanmasibiBaHue NOKa3aHHi MPUOOPOB, CBSA3aHHAS ¢ IJHHOH TPY-

60mpOBONOB H 06BEMOM KOPIYCOB NpPHGOPOB; 6V, — aspopunamu-

UeCKasi NOIpPABKA, XapaKTEPH3YIOMAsh UCKAXKCHHS NOTOKA, BHOCH-
* MBIE KaK BEPTOJETOM, TdK H CaMHM IIPHEMHHKOM BO3LYHIHOTO IaB-

| JIeHHS.

NHucTpymenTanbHEEe NONPABKH TIPHKIAABBAIOTCS B BUIE rpaduka
K KaxInoMy SK3eMIisApy npuGopa. CorsacHo TEXHHYECKHM YCJOBUSIM,
MOrpemHoCcTd nokasanui mnpubopa YC-250K npu cropocrsix ot 20 mo
40 xkm/4 cocraBasior =3 xm/4, a npu ckopoctu ot 40 no 250 xm/u —
*+5 Kat/u.

Ckopocte 1o MpHGOPY ¢ BBEeJEHHEM HHCTPYMEHTAMbHOM HOTIpaB-
KH HasbiBalOT CKOPOCTbIO MO camonucuy. [lonpaskoli Ha 3amasibi-
BaHue TpH YCTAaHOBUBLIHXCSI PeXHMaxX IoJera npeHe6peraior. Aspo-
AUHAMHAYECKHe TIONPaBKH ONPelesIOT TyTeM TapupOBKH NpHOOpA.

[lo naHHBEIM rocylapCTBeHHBIX HCMBITAHME, A5 Beprosnera Ka-26 s
TPAHCIOPTHOM BapHaHTe a3POAMHAMHYECKHE NONPABKH BO3PACTAIOT C
YBETHYCHHEM CKODOCTH NOJIETa M COCTABJAOT OT 7 A0 14 xm/4 B nua-
llagoHe ckopocTelt mo npubopy 30—150 xm/4. Ha HekoTOpEIX BepToJe-
Tax aspoAMHAMHYECKAs NONpPaBKa MOXKET JocTHraTb 16 im/4. Jlna
BEPTOIETOB B CeIbCKOXO3AHCTBEHHBIX BapHAHTaX a’pOXHHAMHUYECKAs
llonpaBKka NMOCTOSIHHA M COCTaBJsieT 12 km/4 B AnanasoHe ckopocTeil
40—120 xm/4 o mpubopy.

103



Puc. 70. Tapupoerka YK
3aTes CKOPOCTH (npue;
HMKAa  BO3XymIHBIX Ig
JIEHHI) : :

{
I—no paumpy rocynapg
BeHHBIX  HCMBITaHmME; 2y
YAyulleHHO ycraHOBKq
IIBHA; 3—ma PEXHMe ap
potauuu; 4-— g TOPH30HTa,
HOM noXeTe M HaGope Bblcoﬂ

A0 Hyas. Tapuposka mpumemmmkop BOSNYIIHOTO RaBJEHHS NpencTaBe-
Ha Ha pue. 70.

Ha puc. 69 OTDaHHYEHHEe MHUHHUMAJIbHO AONYCTHMOR BO3XYNIHOK KO-
POCTH yKazaHo u3 ycaosus, urg AOMYCTAMAsA CKOPOCTb Mo npubopy —
30 Kmfu, HHCTpYMEHTa/bHAs NompapKa — 3 KM[4, asponmHamuueckas

nonpasKa — 7 xm/y. Takam 06pasoM, orpannuenme COOTBETCTBYET HH-
HHKATODPHOIT cKopocTH Vi=30+3+7=40 Km/y.

§ 3. OCOBEHHOCTH IHJIOTHPOBAHUS
B PE)KUME TOPH30HTAJIBHOTO MOJIETA

AHnanus 6asaHCHPOBKH BepTo/eTa B ycraHOBUBIIEeMEs TOPH30HTAJIb-

HOM ToJieTe MOXKeT 6LiTh poBeReH 10 GasaHCHPOBOUHKIM KPUBBIM
(puc. 71—-75).

YBCJIHYEHUH HHIHKATOPHOM CKopocts 10 70 xm/y B Tpyso-naccaxup-
CKOM BapHaHTe BepToaeTa My A0 CKOpoCcTH 45—50 xu/y 3 BapuaHrte
ONDBICKHBATEJNS HJH nepebasupoBanus TOJIOKHUTEbHBIA HAKIOH 62-
JIAHCHPOBOYHBIX KPHBRHIX Coxpansercsi. B Bapuante ONPBICKUBATENST CO
CHATBIMH INTaHraMu (4to mo IIOJIETHOH KOHHUrypanny c AoCTaTouyHoH
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OCTBIO COOTBETCTBYET BAPHAHTY ONBIIMBATENSA) Ha 'HgnnKaToprIJe(
Toggocmx 35—40 «m/4 GasaHcHpOBOUHAT KpHUBas NpaKTHYeCKH H
cK
PIMeIeIT :;?fff:ciﬂ OTCYTCTBYeT Haxsol G§asacHpOBOYHOH KpHBOH INPH

Hs%HTam;HOM honéTe I'py30-MaccaXXHupPCKOro BapHdHTA B AHANa30He
rop aTOpHEIX cKopocTelt 70—90 /4. Ha MHIMKaTOPHBIX CKOPOCTSX
ggﬁgé{ 90 Km/4 nns yBeJHYEHHS CKOPOCTH HOJETA BHOBD Tpe6}é§:{1(;cpﬁo‘coTTP;

us 0T cebsd, T. e. HHAHKATODPHBIE -
}éﬁ?IIZEHSS %ﬁnnggi?gﬁsymm N0 CKODPOCTH HOJeTa MNOJOXKHTENb-
HOM 6a/IaHCHPOBOYHOH KPHUBOH.

HblhﬁﬁiKseopToﬂeTa B ‘CeJII;CKOXOSHI':I‘CTBeHHOM BapHagTe npuhf:}gfgg:gg:
HpIX CKOPOCTsiX 50—90 xm/4 GasaHCHPOBOUHBIE KDPHUBHIE 6Honbmeﬁ Thi-
yateJbHbI HakjaoH. Jlinsi GalaHCHPOBKH BepToJeTa Ha oy
pOCTH IIOJIETa B 3TOM JAManasoHe TpeGyercs nepeMemaTbg%&lgoy Tpas
neHust Ha cebs. Ecan MEIHKaTOpHBIE CKOPOCTH p‘aBHbI‘ Da—120 xaje,
faJJAHCHPOBOYHEIE KPHBLIE IPAKTHYECKH He HMEIOT Ha.KJIé)JIM,IbeI a Goae-
KX CKOPOCTSX NOABJSETCS HE3HAYUTEJbHBIH IOJOXKHT

KPHBBbIX.
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BapHaH-
Puc. 71. Banancuposounble KPHBLE HPOAOABHOIO VIPaBACHHUS LIS PASNHYHLIX Bap

TOB HMEHCHHUS BEpTOoJeTa: - wn, G=
I—CHE)IOIIBeCHOﬁ KaGHHON, X=122 ma, G;g()_S(l)“écI;;m_? p < 32?)61p?;}ﬂzziegegﬁpbix‘iﬁ;gﬂeM o
X=129- ’ - ’

29503250 &Iy .y 22’5(%33:,{20%]:{;9’50 +3250 «[; 6~ naGop BuicoTH Ha TepBOM HomHnazLHON
CH?TLIM'? éHTagrﬁxp};]cKHBaTeJIeM', x=122 mm, G=29?’0+3200 KI(}’—:;QSE (t:cl'~n9n-——-c ONpHICKHBATe-
Deume; _(;_303() kI'; 8 — mepeGasuposanne, x=129- 149 mm, G= TaNbHBE noneT: 1] — ¢
X=204 mm, G= wranramu, x=207 mm, G950 - 3250 «l; 10—ropuzonx=129; 149 mn, Ge
J:)?x)mccomf;{::;%; x=122 mm, G=2050 3250 Kl Ié_sgf(?e,?ﬁ3“]3OBQ§H;ﬁpmcxHBa1.‘eneM O CHSITHI-

’ =225 um, G= 5 - -
M=3250 rcl’;aﬁl—xc 28415;%10%:355%}{2%’25)6 ,fr? %—nnaﬂnpOBaHPle Ha DeXHMe CaMOBpAllleHHS He
H HITAHTAMH, X= ’ . ’

CYUIHX BHHTOB
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);’é% «JloxKka» B 6asaHCHPOBOYHBIX KDHBLyy
BEpTOJIETA 110 CKOPOCTH B OCHOBHOM 06y,
JIOBIHBALTCS H3MeHeHHEM 3(beKTHBHOC(T,
) FOPH3OHTAJNBHOLO  ONEPEeHHsT  BCJEACTBya

B3aHMHOTO BJIHSIHHSI HEeCYUIHX BHHTOB, .
3eJs12ka M crabuausaropa.

e L] [To 6anancnpoBOYHBIM KPHUBBIM Tpyao.
? NIaCCaxXMPCKOTO BaPHUAHTa BUAHO, UTO Hap.
=20 - Gousibluee MOTpeGHOE OTK/IOHEHHE PYUKH VI

paBJieHHst OT ce6d B FOPH3OHTAJBHOM TIOJe.
T€ COOTBETCTBYET MaKCHMAaJbHOM CKOPOCTy
H OpelesbHO 3ajJHed HeHTPOBKe, a HaHGOIIL.
Liee OTKJIOHEHHE DYYKH YIpaB/IeHHsS HA Cefy
COOTBETCTBYET, KaK OTMeYasochb, pexumy
BHCEHHS. .

Ha pruc. 73 nsoGpaxkena 3aBucHMOCT,
OTKJIOHCHHS PYYKH YNpPAaBJAEHHS B IPOJOb-
HOM HaNpaB/eHHH OT BEePTHKA/JbHOH mepe-
. TPY3KH. H9 rpaguky BHJIHO, 4TO TPy30-Hac-

}2 CaXHUPCKUH BapHAHT BEPTOJIETA C MOJETHBIM
Becom 3030 xI', uentpoBkoit — 204 mm OpH
ckopocTH 120 Kmf¢ obGnamaeT craTmueckoil
YCTOHYHBOCTBIO 11O NMeperpyske. M mas co-
31anua Gosblllell BEPTHKANLHON Teperpysku
TpeGyeTCcs OTKNOHEHHE DPYUKH YIpaBJeHus
Ha cefsa. |

Besnuuna orkioHeHHs pyukH Ha endHu-
Ly meperpysku cocrasjiser 70-—120 wum B
84BHCHMOCTH OT CKOPOCTH IIOJIETA H 3TO COOTBETCTBYeT 40—70% xona
PYUKH OT HEHTPaNbHOIO MOJOKEHHs 110 yHOpa.

Takum o6pasom, eciu B yCTaHOBHBITEMCS TOPH30HTAJbHOM MOJETe
BEPTOJIST TIOMajaeT B BOCXOASAIIME TOTOK, TO Go3 BMellaTeJbCTBa ITH-
J0Ta B ylupaBJ/ICHHE BEPTOJIET OYJeT CTPEMHTBCS yMEHBUIHTh TEperpys-
Xy ¥ KOHCTDYKTHBHBIE yIVIbl aTaKH HECYIUX BHHTOB, yMeHbINAs MpH
3TOM yrou TaHraxa. M Hao6opoT, IpH NonafaHuu B HUCXOMAMMI I0-
TOK BEpTOJIET, CTPEMACh COXPAHHTH MePerpysky TFOPH3OHTAJABHOTO TO-
Jera, OyleT yBeTHYHBATh TAHTAK.

MaMeHeHne LEHTPOBKH He NMPHBOMHT K KAKHM-THGO 3aMETHBIM W3-
MCHEHHSM B NIOBEAECHHH BepPTOJeTa B YCTAHOBHUBINEMCS IOJETe.

Hem Gosblle CKOPOCTH YCTAHOBUBIIETOCSH TOPHIOHTAMBHOLO noJeTa,
TeM GoJiblle BpPEIHOE CONPOTHBJEHHE H GOJblile TpebyeMast npomyib-
CHBHAs CuJjia.

- CrenoBare/ibHO, YBENHUMBAECTCS OTKJAOHCHHE a3poJuHaMHUYECKOH
CHJIbI HECYINX BHHTOB BIIEPEX, M YroJ TaHraka yMeHbinaercs., Uem
GOJIbllle TepefHsiss LEeHTPOBKA, TEM GOJbIie OHKHAPYIOIHA MOMEHT OT
HECYILHX BHHTOB H MEHbLIC YrOJI TaHraxa I OGecedeHHs! IpOLOTb-
HO# GanaHcHpoBKU Beprosnera. Ha ckopocrn 170 xm/4 IIPH HEeHTPOBKE

196 mm yroa taHraxa B YCTaHOBHBIIEMCS TOPH30HTAJBHOM [OJeTe
nocturaer — 9°.
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Puc. 72. Basaancuposou-
Hble KDHBHIE MPOJOJLHOIrO
yOpasJeHdss [Js  rpyao-
NaccakKUPCKOro BapuHaHTa
BepToJieTa TPH MOCTOSH-
HOM uIare HeCYIIUX BHH-
T0B  (G=3030 I, x=
=204 mum):

! — HaGop BHICOTHI; 2 — nja-
HHPOBaHHE

Puc. 73. 3asucamocts 0T-
KJIOHEHUS] DYYKH ympaBbJe-
HHS Ha cebg OT BepTH-
KaJIbHOH Neperpysku

‘Ha 90/0. -

- X%
[IyteBas M monepeuHas GanaH N 7

papHaHTa BepTOJIeTa Ha MaJblX 174 y
GOJDBLUIAX CKOPOCTAX TOJeTa MOXKET K _\\
3 ><

guITh pOaHaJu3upoBana o puc. 74 ] o
i 75. BasaHCcupOBOYHbBIE KPHBLIE TO- - \}0 G
jy4eHbl TIPH  BbIMOJIHEHHH KOODH-

HEPOBAHHBIX CKOJIbXEHUH Ha cxop?-
crax 40 u 140 xm/4 (G=3030 I,
¢=204 ma.) Ha pucynkax mokasa-
1o, UTO B nojiere 0€3  CKOJIbXKEHHS
na ckopocru 40 km/4 Tpebyercs OT-
K/JOHeHHe PYYKH YNpaBJeHHs BJe-
o mpuMepHo Ha 4% oOT HeHTpasb-
HOrO NOJOZKEHHS, a Ha CKOPOCTH

Puc. 74. BanaucupoBOuHHE KDH-
BHE TPY30-IIaCCAXKHPCKOro Bapi-
anTa TpH BLIIOJNHEHHH KOOD/HHH-
POBAHHLIX CKOJIbXEHHI €O CKOpO-
cTbio 40 Kmfu: . )
T—x =IB); 2—x, =fB); 3—¥p—

140 xm/4— npuMepHo Ha 14%. =1

[Tpu nosere 06e3 CKOJIbXEHHS HA TR 1 ;
cxopoctu 40 KM/ npasyio nefaib 20\\
CJAeLYyeT OTKJOHATH OT HeI/ITpaJIé:HO- 72| L
ro TOJIOXKeHgs npuMepHo Ha 28%, a Bl 7 \4'\*%;
na ckopoctu 140 Km/4 IpUMepHO — s : :

Takum oOpa3oM, TOPH3OHTAJIb-
HBIH HOJIeT COOCHOT'O BEPTOJIETA, KaK
H OJHOBHHTOBOTO, XapakrepHuayercs
acumMerpHell ynpabienus. Y name-
HeHHe CKOpOCTH moJsieTa TpeGyer He
TOJBKO NPOJOJBbHHX, HO ¥ IoIepey-
HBIX epeMelleHHil PYYKH ynpapJe-
Husl. A Tak Kak nonepeyHas v nyTe- o
Bas 6aJaHCHPOBKA B3AHMOCBA3AHBI, TO TIPH H3MEHEHHH CKOPOCTH

ajen.
Ta IPOMCXO/IHT U NiepeMellieHte Nnefael | e Ges

I/IIDSMeHEHI/Ie nyTeBoll M noNepeuyHoll GajaHCHPOBKA B gviﬁegzmna
CKOJIbJKeHHS CBS3aHO C M3MeHeHHeM BeJHUHHbL U HanpaB}JIIe us sanare
KOHYCOB BpallleHHsl HeCyIHX BHHTOB B KOCOM HOT(I)(K:.% gnaqmenbﬁo

i €BOX CHPOBKH BepTOJIeTa -
[oNepedHol W TyTeBoH OaJjaHCHp 3 enbio
MeHbFI)He, 1eM ONHOBHHTOBBIX BEPTOJETOB, a4 IO3TOMY NH/IOTHPOBA
npoie. . o
p El rOPH3OHTAJNBHOM TIOJIeTe OTKJIOHeHHe Tejased He Hperi,:uxﬁ)e-
20—30 mx, a pyuku ynpasienus — 30—40 mar. Usmenenne y

: "o Ha pHc. 76.
Ha BepToJera IPH 3TOM 10Ka3a | i
1/113) pHCyHKA BHIHO, 4TO NpH 0OaJaHCHPOBKe 6e3 CKOJIbXKEHHS YTo

(o]
Kpena He TipeBbimaer *=2° . o
p [pu BB?HOJIHQHHI/I KOMOHHHPOBAHHBIX CKOJIbXKEHHH szgzljlc; gi%pe; |
aByIo R
: e yKy yIpaBJCHHA U NP
IUMO OTKJIOHSATbL BJIEBO DY e aine
: : 1Ka yUpaBJeHHs nep
a NMpU NPaBoM CKOJbXKEHHH pyd

u ‘OIT)‘KJIOEIHQTCH OTHOCHTE/BbHO 62JaHCHPOBOYHOTO nzgom;il)ns; B;e%lei

JleBasi mefanb. PajaECcHPOBOUHbIE KPHBBIE (CM. pHC. 49 H pesy
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Puc. 75. DBanaBcHPOBOYHLIE KPHBLIE
AN TPY30-TACCaXKMPCKOTO BapHaH-
Ta BepTOJETAa NPH BBHIIOJHEHHH KO-
OPAMHHPOBAHHBLIX  CKOJNbIKEHHE €O
cxopocTbio 140 Kmfu:
1=x, =§B); 2—x,=F(B); 3—x5=
=f(B)




3
o b b % Puc. 76. Hamenenne yrios
0 20 il KDEeHa MPH CKOJbXKEHUTX:

11— x=160 ma; V=140 &m/u;
8 2 —x=160 mm, V=100 Km/y;
3 — x=183 mm, V=140 xm/u

JTlgbloggngaHHH ITI0Ka3bIBAIOT, YTO MPH CKOpocTax A0 40 ka/u BepT:
. 71aJ1aeT IIyTEBOH M IONEPEYHOH CTATHYECKOH YCTOHYHBOCTHIO
pelenax yraos CKoJbKeHUs =+ 90°,
Boﬁnnpp';;ﬁgpeochﬂf TIoJieTa 6onuee 1000 Kmfu BEPTOJIET ob6nafaer NyTe
S, PEUHOM CTaTHYECKOH yCTOHUHBOCTBIO 1O YIJy CKOJMbXKEHH
» s io}é%ymoos CKOJIbKeHust £20° (cM. puc. 75). I1pu yraax ckodt
e geﬁ_Téan:Ing) xapgaKTepHCTHKH YCTOHYUBOCTH NPAKTHIECKH 6Kz
36° meprabes -CTaTI/;qa IPH yT/IaX CKOJIbIKEHHS! BJIEBO M BIPABO GOJbLI
€CKH HeYCTOMYHB B IYTEBOM OTHOIICHHH.

HbIXHogepequluﬂ CTaTHUeCKas yCTOHYHBOCTL B AHAlNa30He HHAMKATOD

o —4_-('131{5'%p0‘CTeH 100—145 km/4 mposBasiercs IPH yriaax CKOJbXKeHH:

i BsaumocBsa3b yraos cKoJbKeHHS ¢ yryiaMd KpeHa IpH KOOPIUHHDPO
HHBIX CKOJIbIKEHUSAX BIIOJIHE ONpelefeHHass (cM. puc. 76).

OxnHako oTcyTCTBHE MPONOJBHON CTATHYECKON YCTOAYHBOCTH BEPTO
JETa B IHanagoHe cKopoctedl no nputopy 20—80 xu/u CBUJLTENBCTBY
€T H O IMHAMHYECKOH HeycTofunuBocTH. Tak, Ha NIPOBEPEHHOH CKOPOCT
FOPH30HTaMbHOTO moseTa 70 Km/4 fto mpubopy Ha BhIcoTe 1000 -1 BO3
MYIIEHHOE IBHKEHHE BEpTOJeTa I0CAe «1au» XapaKTePU3YeTCs Passy
BAIOIUMHCA KOJICOAHHSAMH 110 KPeHy, TAHTAXY M PBICKAHHIO COMpO
BOZKIAI0LIeeCss B OCHOBHOM H3MEHEHHEM yriia KpeHa H ‘cxopoc’m noJie
ra. CpejiHee BpeMsl H3MeHEHHS yIJia TAHIaKa Ha 5° COCTaBseT 50 cex
Ho Ha CKOPOCTH 10 MpuGOPy 115 km/4 B pexxumMe ropHaoHTANBLHOTO MO
Jera Ha cpenned Bbicote 1000 m BosmylleHHoe HnBHKeHHe BEPTOJIET!
XapaKTEDU3yeTCs 3aTyXaHHEM 10 KpeHy, TAaHraXy H DBICKAHHUIO, T e‘
BEPTOJIET Ha 3TOM pexKHMe 06/1aKaeT YCTOHIUBOCTLIO. o

Xopowne XapaKTePUCTHKH yCTONUHBOCTH H YUpaBasieMoCTH obJjer
HaloT NHI0THPOBaHHe. Beproser Ka-26 coxpanser B pexxume FOPH30H
TaJbHOTO TIOJIETA BBICOKYIO 9 ()EeKTHBHOCTb, UyBCTBUTENBHOCTD M MOLIL
HOCTb ynpapJennst. Tax, npn nuankatopHoli ckopoctu 120 km/4 «nauus
I:OMAHIHBIMH DBIUATAMHU YIIPABJIEHUS BBISHIBAIOT H3MEHEHHE yIia Tan
raxa na *£20°% a yra KpeHa u ckodbkeHns Ha +30°. Ho nameHenme
I0.107KEHUST BEPTOJIETA B IIPOCTPAHCTBE NPH OTKJIOHEHHH OpI‘aI:IOB -
PaBJICHHs YMEHBIIAGTCS C yBeNHYEHHEM CKOPOCTH NoJeTa (CM. Il IyII
§ 3). XapaKTepHCTHKH 3arpy30uHBIX MEXaHH3MOB (cm. puc. 38;40)'
BO BCEM JlMalla30oHe IKCIIYyaTAllMOHHBIX CKOPOCTell He CO3Mal0T 3HAYN-
TC/IBHBIX HArpy30oK Ha KOMAHIHBIX OPraHax yHnpaBJeHHs. A MaJjbie OT-
KJIOHEHUS PYIKH YNPABACHHSA H HeGOJBIIHE YCHJHS CHOCOGCTBYIOT TO-
MV, YTO IICHXOJIOTHYECKH MHJOT BOCIPHHHMAET [BOHHLIE ABUMKCHUA
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pYUKO# YNpaB/eHHs JHIb KaK H3JHIIHIOW YyBCTBHTEJbHOCTh YHpas-
JIeHHS.

Ho TpH M3MeHeHHH CKOPOCTell B IOPH30HTaJbHOM INoJieTe Heo0Xo-
JIMO €llle YUHTHIBATH OCOGEHHOCTH IE€PBOrO M BTOPOTO PEXKUMOB NOJE-
ta. Tak, Ajasi yBeJU4eHHs CKOPOCTH TOPH30HTAJbHOrO ToJeTa IHJOTY
HeoOXOAHMO YBEJHYHTh NPONYJbCHBHYIO M COXPAHHTh NOJABEMHYIO CH-
bl A To3TOMy yBesquyHBaeTcss NOTpeOHAas aspojHHAMHYecKas CHJIA
HeCyIUX BHHTOB M NOTpeGHast MollHoCTh Asuratened. Ho ecan ysenn-
yeHHe CKOPOCTH IPOHCXOJHT B HpejesaX BTOPOro pexHMa IoJera, To
GoJbliIefl CKOPOCTH COOTBETCTBYET MeHbllas MOTpeOHas MOUIHOCTb (CM.
puc. 65). M1 or muioTa mnorpebyloTcs ABOiHbIE NEHCTBUA PBIIArOM
«mar-rad»: AJs yBeJHUeHHss CKOPOCTH HeoOXOAMMO YBEJHUYHTb MOIL-
HOCTD, a TI0 JOCTHIKEHHH CKOPOCTH — YMEHbUIAThL ee Jo Tpebyemoir. Ha
1ePBOM DeXHMe TioJeTa GoJbliell CKOPOCTH COOTBETCTBYET GoJbluas
noTpe6Has MowHoCTb. M ecim B Hauade pasroHa yCTaHaBJIHBAeTCA
TpeGyeMasi MOILHOCTb IJisi HOBOLO PeXKHMa I0JIeTa, TO ABOHHBEIE OTKJIO-
HEHHS pblyara «IIar-rasd» MOTyT ObITh HCKJIOYEHH!. ‘

PasroH ¥ TOPMOXKEHHe BePTOJeTa NMPUMEHseTcs B Y4eOHBIX IeJAX
¥ 175 OTPaBOTKH TEXHWKH MUJIOTHDOBAHHA B JHala3oHe CKOPOCTEN OT
MUHHMAJBHO 10 MaKCHMAaJbHO JONYCTHMOH.

[Tepen Haua/JoOM pasroHa JJsi IOJYYCHHSI MaKCHMaJbHO HONMYCTH-
MOH CKODPOCTH yCTAaHaBJUBAIOT 4HCJIO 060poToB 86% M OTKIOHEHHEM
PYYKH yIpaBJieHHs OT cefsi ¢ OJHOBPEMEHHBIM NOABEMOM psiiara 00-
[ero Ilara yBeJHYHBAIOT CKOPOCTh NoJera. 3aflaHHBIA KypC [OJIeTa
IIDH 3TOM BbI1epIKHBAETCS OTKJIOHEHHMEeM ilefaJjiefl H PYYKH yIpaBJeHHA
¢ yueToM ocobenHocTell GanaHCHPOBKM BeproJera. Uucao 060poToB
H0IePKUBAETCI TTOCTOAHHEIM.

JloCTHTHYB 3afaHHO CKOPOCTH, THJAOT QUKCHPYET ee OTKJIOHEHHEM
pyuKd Ha cebs u BhAEpKHBaeT B TeuenHe 10—I15 cex, Tak Kak mopo6-
Has 3a7lepKKa HO3BOJISeT 3allOMHHTb yroJ TaHra)ka u IOBeleHHe Bep-
ToJieTa HA MakCHMaJbHO AOMYCTHMOI CKOPOCTH. 34TeM CKOPOCTh MOJe-
Ta yMeHblIAeTcsi A0 MHHHAMAJbHO JONYCTHMOH OTKJIOHEHHEM PYUuKH

, ynpasieHuss Ha cebsl ¢ OJHOBDEMEHHHM YMEHbIIEHHEeM oburero mara

BHHTOB.

Bricota noJera W 4HCAO 0OOOPOTOB HeCYIIHX BHHTOB IIPH 3TOM
NOJIKHBl OCTABATHCH IIOCTOSTHHHIMH, U CJAedyeT ydyecTh, YTO NpPH Iepe-
XOJe Ha BTOPOH peXuM yMeHblIeHHe CKOPOCTH MOJIeTa CONPOBOXKAAeT-
€5l yBeJnyYeHHeM MOTPeGHOH MOUIHOCTH, a I0ITOMY B 3aBHCHMOCTH OT
BLICOTHI TOJieTa, TeMIa TalleHus CKOPOCTH W aTMOCHEPHBIX YCJIOBHH
IJNA  CcOXPaHeHHs 3afaHHOH BBHICOTHL MOTpebyeTcs IpPH CKOPOCTH -
80—60 xm/4 mepemeliath phluar obmero mara BBepX. J{oCTATHYB MH-
HUMAaJbHO JOIyCTHMOH CKOPOCTH, IHJIOT BLIAEPXKHBAET ee B TeuCHHE
10—15 cex, oneHHBaeT NOBeleHHe BepToJieTa W MIePEXOAMUT HA 3aJaH-
HLIH peXX¥M NIoJIeTa.

Ipu ua3MmeHeHuwH CKOpoctu mosieta Ha peprosere Ka-26 caenyer

. TIOMHHTb, YTO TipH CKOPocTH MeHee 100 xum/« BuOpauHH NPAKTHUCCKH
otcyrersyor. Ho mpu nosere ¢ GoJblileldl CKOPOCTIO MOSBJAAIOTCH He-

3HauHUTeJ/JbHbIC BI/I6paHI/II/I, yBeJHYHUBaAIOMHeca TTo Mepe pocta CKOPOCTH.

. Oco6eHHO BO3PAcTAlOT BHOpAlUMHM NPH HEKAYECTBEHHOA Dery/JHpOBKe
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ReMnpepos. YBeaHueHre upcaa 000POTOB HECKOJIBKO YMeHbIIART ypi;.
BEHb BHOpALui, Tak Kak yMeHpiraercs HCPaBHOMEDHOCTb BO3AyIIHOT,
HOTOKA, n IpH yHcae 060POTOB 96% Bubpanun HaHMeHbllHe.

Ho rak kak BuGpanun sasmesr OT CKOPOCTH 110J1eTa, TO 4TO6Hl He
AOTYCKATh TNOBHILENHBIX HANPSIKEHHH B KOHCTDYKIHH, cilenyer yuecry,
0coGeHHOCTH paborhl ¥ C-250K Ha BeproJiete Ka-26.

Ha Bepronere B CeJILCKOXO3SACTBEHHOM BapuaHTe YPOBeHb BHOGpa-
nui 6osblle, yem B TPy30-TIACCAKHPCKOM, a I03TOMY MeHbIle 1 Max-
CHMAJBHO NONYCTHMAsi CKOPOCTb TIOJIETA. Hau6oaswuit yposens sug
ballui Ha BepTo/ieTe B BaphauTe c OULLIHBATEJEM, a B BapHaHTe ¢
OTIPLICKHBaTesieM BUGDALUH yMeHpWiaores, B NoJIeTe € 3arpyxeHHol
TPy30BO# maathopmoit yposehn BHOpaNMii ellle MeHbIe.

3anacsl ynpasseHHs Bo Beey AHalla3oHe CKOPOCTeH TOPA3OHTAINL-
HOTO TIOJIeTa 1OCTaTOUHE. MHHHMA/bHbIf 3amnac myTeBOTO yNpaBJeHHs
0 ynopa npaBo¥ nexajnu COOTBETCTBYET CKOPOCTH IO npubopy 40 xm/y
U Ha oGoporax 969% cocrasiser 33% ot noaworo puamasona HX OT-
KnoHenns. Ha skcniyaranumonneix PEKUMAX TOJIETa 3amacH myTeBoro
ylpaBJeHust He MeHee 60% xoma memaset or HEATPANBHOrO HOJIOXKe-
ast. Ilpuuem CJACAYeT OTMETHTB, UTO C yBesJHYeHHeM CKOPOCTH Gogee

JICHUSI B TOPH3OHTAJbHOM HOJeTe HGBHa'{HTeJIbHO, a 3arnacel nomnepey

Horo ynpamnenns He menee 75% xona PY4RH OT HEHTpPaJIbHOTO Moo
KEHHS.

§ 4. OCHOBHBIE JIETHBIE OTPAHHMYEHHUH
FOPH3OHTAJIBHOTO MOJIETA

Ha maabix BbicoTax (zo 600 x) ropuzoHTANLHLL 'TIOJIET BHIIOJ-
HACTCA NP PA3NUUHBIX BUIAX CHENHATbHEIX pabort, B yueGHbIX mensx,
a TaKXe IJI TlepeMelleHHs BepToJieTa, KOrua COCTOsHHe IPYHTa Hawn
MPEIATCTBHA He MO3BOJIIIOT NPOH3BECTH pynenne. Pekomennyercs Bpi-
IIOTHATE NOMeTH NPOTHB BeTpa. IloJer Ha MaJIBIX BBICOTAX HAJ NBIIbL-
HOH MJIH 3acHeXeHHOH MOBEPXHOCTBIO BLIMOJNHACTCH TONBKO IPOTHUB:
BeTpa. 3aNpemanTcs B 30He BIHSHNS BO3NYIIHOMW NOAYMIKY Pa3BOpPOTLI
TIPH CKOPOCTH BeTpa Gosee 8 m/cex. Ilpu Betpe 3—8 m/cex paspemaer-
Cs1 MIOMJIET TOJ YIJIOM K HaNpaB/eHHIo Betpa o 90° a npu Berpe me-
Hee 3 m/cex — B mo6oum HallpaBJICHHH.

'BBICOTA TIoJIeTa J0/KHA GLITH He Menee 10 M, @ TIOCTYNATeNbHAST CKO-
poctb 30—40 xm/4. Ha ykasaummoif CKODOCTH TBIIbHBIE HJIH CHEMKHbIC
BHXDH OTCTAIOT OT BeproJera, u MHJIOTHPOBaHHe ymnpomaercs. [lis
COXpaHEHHs NOCTATOYHOrO 3amMaca MOLIHOCTH TOIJIETH TOJIKHB BHITION-
HATBCA TIDH yuc/ae 060poTOB HeCyllux BUHTOB 92—969. 3anannoe
YHCJIO 0GOPOTOB BHIAEPKHBAIOT H3MEHEHHeM TIOJIOKEHHST KOPpPeKTOopa..
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Hillb B
[ToJieThl HA UCTHHHBIX BBICOTax Gosee 25 M pass?flgg}e?c;c:qyﬁaazomﬂ
’ ‘ HBIX YCJOBH
: €CJIH B AAaHHBIX aTMocdep i
T oy Bt i noaywku. Ecan ucTHHHas BbI
HBl BJHSIHHST BO3AYLIHOH y .
D oice 50 0CTh He MeHee 50 xkm/4.
M, PEKOMeHIyeMasl CKOop .
O o, i MOAYIIKH M HOPMaJbHOH
j SIHHS BO3AYIIHOH IIOAY
JIJsi BCKJIIOUEHHS BJIH ) JopMabHok
; eHUCTBHM aTMOoC(epHO# TypOy
SeMOCTH BepTOoJeTa IpH BO3J -
e 1 ¢ OJIZKHBL TIPOH3BOJHUTLCA
HOCTH TOJIETHI I
TH B TepeceueHHOH MecT ‘ 1a
gglccor-e He E«eﬂee 20 # Hajx penbedOM M HAa CKOPOCTH 1O INpHOODY
nee 40—50 xkmfu. | | N
" Ha aBuanHoHHO-XHMHUECKHX paboTax CKOPOCTb nocJ;(;Te(l)Tﬂiﬁnc;éga_
¢ MO‘ [
‘ CTAHABJHUBAETCS B 3aBHCH -
HaTLIBAEMBIM YYaCTKOM Y e e P
BBIIOJIHAIOTCA B JHa
1. OCHOBHBIEe BHAB pabor i
28—100 Km/4. MakcUMaJabHO AONYCTHMAs CKOPOCTD noilgga’c;e}g ng[ppn
cedeHHOH MeCTHOCThIO — 60 I{;W/tt, Hal paBHH:;xpogl 6_onee i M/c.e’c e
' ee 60 xm/4 U CKOPOCTH B |
CKOPOCTH TloJieta GoJee { e o
HelpePBIBHBIE CIIOCO p
npemniaeTcss NPHMEHSTb peTka.
LII;ICJIO 060pOTOB HECYUIHX BHHTOB IIpU o6pa6-0Tk(:)e yqaciii‘Bﬁﬁg{ -
KaTaM# LOJIXKHO HaXOJHThCS B Ipelenax 86——920(/)00 o y¢
MaJbHOH 3KCIAyaTallHH ‘3J1eKTp‘0113HraTeJI6;;i\’é'g-TiBaéme cxnonon 45°
. H3Ha 0
[IpenenbHo AONYyCTHMAS KPYT T a0
ITb IMOCTPOEHHl BJ
, KaK TPaBHJO, LOJKHbI Ob
omsorranc Pace €{ HeCyLIMX BHHTOB [0
i ! sHHe OT KOHLA JoNacTeH y
ropusonraJseii. Paccro e e
A BEPTHKANHU IOJIKHO Ob
CKJIOHA TI0 TOPH30HTANH H - Je Meriee 25 4, o
‘ afoTax He MeHee ». Tlo
TIpH TE0JNOTOPA3BEAOUHBIX P | ‘ o
CII()JIOHy JoTycKaloTcs, ecyau cobalojaercs pabouas cxgp;;;r;,ﬂz(%}gm
° ; ‘ TBHS H -
‘ TCYTCTBYIOT NPEHsATC
Ha CKJOHa He Bojee 25° u o 7 fia uxoze 13 ro.
OHY BBIIOJHSIOTCS, €CJH |
Ha. 3ax0Abl BBEPX IO CKJIO ¢ u3 roua
OCTb H HeoOXOZR
s HoCTylaTesdbHast CKOp
oo Tia TACTKA BHITIOJHSAET-
JgeT No obpabaThiBaeMoro y
ckoponoabeMHocThb. Tlo e
‘ 2 acHOMY MapuIpyTy Ha ,
csl Mo KpaTtuaiiiemy 06e30 A geicore, IPEBHImA
[ 1 He MeHee 4eM Ha M. p
el BEICOTY MpeNaTCTBUI ' | ;
?6pa6aTmeeMoro yuactka 60—100 xm/u. Maxcnaga;;ggﬁoggg;yxiﬁ
I T
, JIst TIOJYUEHHS NPHEMJIEMO
CKOPOCTh IIo TpuGopy I o ot
Th IPOHU3BOACTBEHHOTO
130 xm/4, BHICOTA H cKopoc 0 ToJeTa yCTananau-
0 m mo rpanuns o6pabaTeiza y
BAIOTCSI He MeHee 4eM 32 O 1ENOTO yIACTK.
f ax cazaMy @ BHHOTpaxn
B paBHHMHHOH MECTHOCTH H kA BacoTa
MeHee 5 M, HAI JecoM — He M ,
ToJieTa JOJIXKHA OLITH HE ) COM - aee 10 # nax
‘ fepecafoyHoil MeCTH
OJIbTHBIMU JTHHHAMH INPH | ‘ :
BHCOIKO%BM a npu paBuunHOH — 50 M. Ecam XKe BHICOKOBOJIBTHAS .H;IT
2?13{ pacno}lon{ena Ha rpaduie o6pabaTHIBAEMOTO yYacTKa, ee c%i;é};a
nepecexaTb Ha BhicoTe He Menee 20 x. Hax mpensarcrBuamu np
* He H M HaJX HUMH. _
T Ha BbICOTe He HUXKe 10 ek,
° OGpa6aTeiBaTh yYacTKH ¢ BO3AYIUIHLIMH JHHHSIMH OBHOIS;I ch'IropOHm
Tpomepenay paspeliaercs BAOJbL IPOBOAOCB € no;x:e;geg:ﬂee GTopoHE
exee 50 M NPH CKOPOCTH BeT
Ha pacCTOSIHUHM He M D e oaban,
HHOM I JIOMYCKalOTCH IOJ
HaBETPEHHON >Xe CTOPOHB ‘ nonos
ga pacmPo;mHH He MeHee D0 M, ecl1u CKODOCTb BeTpg 11(; 5Bei;t/a ;@
TakXKe Ha paccrosiuun He Menee 100 m, ecaum CKOPOCT p
Mjcex.
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CKOpOCTb M BBICOTA TIPOU3BOACTBEHHBIX IOJETOB B reoJioropasse
AOUHOM BapHAHTE YCTAHABIHBAIOTCS B 3aBHCHMOCTH OT peJbeds
MecTHOCTH. Ilpn noserax ¢ BRINYLIEHHOH TFOHIO0JOH MKHHMAJBHO J0-
TyCTUMasl BBICOTA YBeNHYHBAETCS Ha AJHHY BBINYIEHHOro Tpoca. [lo-
J€Thl € IPy3aMy Ha BHCIUICH NOABECKE H C BBIIUBHBIM YCTPOHCTBOM B
paoyeM NOJOKEHHH BBIIOJNHSIOTCS Ha BHICOTe He MeHee 150 M. Be-
JIMYAHA MAaKCHMAJbHO JONYCTHMOH CKODOCTH B KaXKAOM KOHKPeTHOM
Clyyae 34BUCHT OT IIOBENXEHHS TIPy3a, HO He JOJXKHA IpeBBHIIATH
135 km/4. Ecnn B To/TeTe Tpys packauuBaeTcsi, TO HeoGXOMUMO ILIABHG
YMEHBUIHNTb CKOPOCTH IIOJIETA.

Monersl Ham JecHBIMH MAacCHBAMH BHIIOJHAIOTCS Ha CKOPOCTH
60—100 xm/4 npu BeicoTe He Menee 100 #, mo OaTpyJAUPOBAHHUIO JIECOB,
AOCTABKE NECAHTHHKOB-IIOXKAPHBIX U OBOPYAOBAHUSA — HA CKOPOCTH [0
140 xm/4, mo GopnGe C GPAKOHBEPCKHM JIOBOM PHIGH — Ha CKOpPOCTH
90—140 xm/4 u BBHICOTax 100—150 M, CO 3BYKOYCHJIHTENbHOH YCTaHOB-
koit II3C-68 —na ckopoctu 60—80 xkm/4 u BeicoTax 400—500 .

Ha Gosbmux BeicOTaX B peaysnbTaTe yMeHbIIEHHs H3GBITKA MOII-
HOCTH NHana3oH CKOPOCTeH yCTAHOBUBILENOCS TOPH30HTAJBHOLO IIO-
JeTa yMeHbliaercs. [lasi coxpaHeHHs] DOCTATOYHOTO 3amaca MOLIHOCTH
IIpH MaHeBPHPOBAHHH MaKCHMAJbHO NONYCTHMAasi BEICOTA yueGHO-Tpe-
HMDOBOYHBEIX IOJIETOB B o6sakax 2000 #. B npousBomCTBeHHHIX mOJie-
TaX NPH HH3KUX TEMMepaTypax Hapy:kKHOTO BO3JAYyXa M MaJblX IOJeT-
HBIX BeCaXx MAakCHManbHO jomyctuMas Beicora 4000 wx. IloseTwt
BLINOIHAIOTCA HAa KPEHCEPCKAX CKOPOCTAX B Npefeiax 3KCIJYaTalUOH-
HOTO JMamasoHa cKopocred. IIpH 3TOM MHHHMAaabHO AOMyCTHMAsi CKO-
POCTb ONpefeasieTcss MOLIHOCTbIO ABHrartenedf. IlpuumHbl orpanduenus
MaKCAMaJIbHOH CKOPOCTH noJsiera 6yayT pasoGpaus B ra. VI, § 6 u 7.

Bricora u kpeiicepckas CKOpPOCTb II0JIeTa 3aBUCAT OT KOHKPETHOLO
nosnersoro 3ajauus. [loneter npu marpysnmpoBanun J1ecoB H3 YCJIOBHS
HanGoJbIIell NaOMAand 0630pa LeJeco05pa3Ho BEIIOIHATb Ha BHICOTE-
600—800 », a mpu OTCYTCTBHU JIECHBIX MOKAPOB — HA BbICOTe 1000-—
1500 #. HdautenbHEIE NOJNETH CJedyeT BHIIOJHATL Ha Kpelcepckoit
CKOPOCTH MeHbllle MaKCHMAJbHO AONYCTHMOH MWHUMYM Ha 10 ku/4 n
NpH MOIIHOCTH [JBHTaTeJed He OGoJblle HOMHUHAJIbHOW. 3ampeliaercs
B IoJeTax Ha BbicoTax Gosee 500 x Ha BepToJieTe B KOpaGenbHOM
BapHaHTe IPOH3BOAMUTb BHIIYCK OaJIOHETOB, B IPOTHBHOM CJydyae
BO3MOKHO HX C/120oe HallOJIHEHHe ¥ YBeJUUEHHE HaTPY30K Ha HHX.

Ilpn nosierax B ropax sampeluaercsi CHHKaTbCs B TOPHBIE JOJHHBI,
IINpHHA KOTOPBIX Ha YCTaHOBJEHHOH BhICOTe MeHee 500 M. 3ampemia-
eTCsl TaKKe CHHXKATbCS B TOPHBIE MOJHHB, €CJIH CKOPOCTb BeTpa
6 #/cex, nny BHIMOJHATL NMOJETH! Ha MOABETPEHHHIX CKAOHaxX. IIpu mo-

JIeTaX BJOJIb CKJOHOB 3alpelnaercs NpubAHKATLCH K HUM OJHKe ueM
Ha 100 .

Ilpn nmonerax B ropax c/eiyeT YYHTHBATh NOBBIEHHYIO TYpOy-
JIGHTHOCTb aTtMocdepnl. M xora «Bosaranka» Ha Beprosere Ka-26 no
CpaBHeHHIO ¢ Beproseramu Mu-1, Ka-15, Ka-18 mensie, cienyer yun-
THIBaTh yCJOXKHeHHe munotupoBanus. He pexomenmayercs crpemurbcs
COXPaHHTb OGOPOTH BHHTOB H3MEHEHHEM TIOJIOXKEHHs KOPPeKTopa,
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;aK Kak 3TO NPHBOAUT K 3HaYHTEeNbHON pa3fajaHCHPOBKE BEpTOJETA.
YroGB HE BBI3BATH 3HAUHTENbHOTO HIMEHEHHS yucia o6OpPOTOB, He
c1eyeT 3HAaUNTeJbHO H3MCHATH YIOJI TaHraxa.

Jimorna B CHAbHYIO GOJITAaHKy Ha BepTOJeTe MOTYT IOABJATBCHA
KpATKOBPEMEHHbIE XJIOTKH nomacTeil, HO 3TO HAa PeXKHUM M0JeTa BJHUA-
qust He oKasbiBaer. IlosieThl B CH/IBHYIO GOJTAaHKY 'BbIIIOJIHH}OT'CéH Ha
ckopocTH He Gosee 100 km/4, ecin BbICOTA MeHee 2000 M, u He ozee
90 xkM/4 Ha OOJNBIIKMX BBICOTAX. MuHuMaabpHo HONYyCTHMAsT CKOPOCTD
qojeTa B TypOyJeHTHOH aTmocdepe 60 Km/4. 3ampellaloTcs ITOJETbI
5 30H4X CHJbHOH H IITOPMOBOIl BOJTaHKH, KOrfia CKOpOCTh NOJeTa
asmensiercst na 20—30 km/4, a BBICOTA HA 30—50 x. [lpu monajxaHuu
5 30HY CHJIBHOH arMocdepHOH TypOyJIeHTHOCTH HeoOX0 MO NPHHATH
sce MepHI 0 BBIXOAY H3 Hee, TaK KaK, IOMHMO YCJIOXKHEHHS NHJIOTH-
pOBAHHSI, BO3HAKAIOT 3HAUMTENbHLIC 3HaKONMEPEMEHHbe HATPY3Ki Ha
seMeHTaX KoHCTpyKuuu. IIpn KpafiHedl HeOOXOAMMOCTH MPOLOLKATDH
[I0IeT CJeYeT YBEJHUHTb BLICOTY, HOTOMY YTO Haubosbliasi TypOyaeHT-
HOCTb aTMoc(epbl COOTBETCTBYET MCTHHHBIM BBICOTAM 100—500 .

L]

§ 5. OBLILUE XAPAKTEPUCTUKH HABOPA BBHICOTHI
U CHH)XEHHS MO HAKJIOHHOM TPAEKTOPHUH

C PABOTAIOHIMMH JBUTATENSAMHA
L]

Ecau BeprosieT NBHKETCS C NOCTYNATENbHON CKOPOCTBIO, H3GLITOK MOIIHOCTH TO-
pasjo Gojblle, YeM B NPSIMOM TIOTOKE (cm. puc. 68). TloaToMy npu HabOpe BEHICOTHL C
HOCTYNATEJBHON CKOPOCTBIO MOXHO NOJNYYHTb GOJbLIYIO CKOPONOLBEMHOCTL H noCcTHYb
GoapImeit BhiCOTH. Menbias e MOTPeOHas MOWHOCTb JJIA HOJETd IO HAKIOHHOH
TPAeKTOPHH 1O CPABHEHMIO C BEPTHKAJbHLIMHM PEKUMaMH obecrneunBaer GOJBINYIO KO-
HOMHTHOCTb HA60pa BEICOTH M CHHMKeHHsS ¢ PaOTaomiMMi JBHIATC]AMH, DACHIADIET
MaHEBPCHHEIE BO3MOKHOCTH BepTosieTa. JIDHHUMIMAILHO CHEMKENHE 1 naGop BHCOTHL €
paGoTaloIUMy JABHTaTeIAME MOMKHO BeCTH TOX MOBLIM YIJIOM HAaKJOHA TPAEKTOPHH K
FOPU3OHTY, H TO YIPOLLAET MOCTPOCHHE MaplIPYTOB MOJETA. Upu CHHIKEHHH C TIOCTY-
naTebHOR cKOPOCTHIO Gosiee 40 Km/4 MCKIIOUACTCH PEKHM EWXPEBOTO KOJBLA.

HM3menenne BBICOTHL IIGJAETA CONPOBOXKAAETCHA H3MEHEHHEM ILIOTHOCTH BO3AyXa H,

(16/0BaTEIbHO, H3MEHEHHEM napameTpos aBHxenus. ITostomy u Habop BLICOTHI, H
cHmKenye ¢ paGOTAIONMMU ABHTATCsIMU PaCCMATPUBAIOTCA KAk KBA3HYCTAHOBHBIIAC-
Cs peKHMH TIONETa B AManasoHe BBICOT, KOTAa H3MEHEHHe MIOTHOCTH BO3AyXa He3Ha-

YUTEJbHO. .
YecrTaHOBHBIIHEMCHA HaﬁOpOM BLICOTDH Ha3bIBaeTCs IOJET C MOCTOsIH-

HOH CKODOCTLIO0 B BePTHKANbHOM MJIOCKOCTH IO BOCXOAMILEH NPAMOJHHEHHONR TpaeK;{‘(;:
PMH, HATPABJEHHOR K TOPH3OHTY NOJ ONPENEeJeHHHIM YLJIOM Yerarosusuieecst CHHYIe’\I
HHe ¢ pabOTaIOMMMH JIBUTATENsME OTIHHACTCS OT Habopa BLICOTEl wanpaBﬂeHHO}4
TpaekTopHH ABHKeHust. [l BHIICIHEHHA YCTaHOBHBIUHXCH )r‘llloneTog [0 HaKJIOH 10
TpaeXTOPHH BEPTOJET [O/AKeH ObiTh CGanaHCHPOBAN, T. €. 2M=0. OcraabHbie ypTO_
HeHHs JBHXeHHS MOryT ObiTb 3alMCaHbl NPH PACCMOTPeHHH JEHCTBYIOUAX HA BEP
e Cﬂﬂﬁﬁ yno6eTBa aHaJH3a CHJb, AEHCTBYIOMME HA BEDTOJET, H306pa}K?HI>I Ha
pHc. 77—79 B NPOEKUUAX HA CKOPOCTHHIE OCH KOOPAHHAT. V3 pHCYHKOB Clelyert:

Y =Gy — ycaoBus NPAMOJHHEAHOTO JIBUKEHHUS;
Y F,=0— OTCYTCTBHE CKOJIbXEHHUS.

VcaoBusg BHIAEPKHBAHHS NOCTOSIHHOH CKOPOCTH MNOJETa HECKOJBbKO OT/JIHYANTCH

A5 pexcrma Habopa BEHICOTHl M CHHMKEHHS, TAK Kak MPH NOABEME cusa Beca npo}TKHBL?-
IeficTBYeT ABUIKEHHIO, @ TIPH CHHMKEHHH ABJAETCS ABHMKYIICH. Kpome Toro, Ha pexuMe
CHYCKEHHSI B 3aBHCHMOCTH OT TpeGyeMoi CKOPOCTH Ha TPAeKTOPHH HeCyllde BHRHTEHL
MOFVT CO3/aBATh KAK NMPOTMYJAbCHBHYIO CHJIY (CM. PHC. 78), TaK W CHAY CONPOTHBJIEHHS
ABHKeHHIO (cM. pHC. 79).
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Puc. 77. Cxema B3aHMOJEHCTBHS
CHJI [IPH YCTAHOBHBIIEMcS HaGope
BBICOTH

Puc. 78. Cxevma B3aHMOJEHCTBHS CHj
[IPH YCTAHOBUBLIEMCS CHUMKEHHH C OTPH-
HaTeJbHBIMH YIVIAMH . aTaKH HeCYIux
BHHTOB 54
P

Jas BHMleDXKUBAHHS NOCTOSHHOH CKOPOCTH JAJisi HAGOpa BLICOTHI AOJIIKHO BbIHé%-
HATHCH YCJIOBHE:

— X = Xy, + Gy,
a TPH CHUXKEHUH C Pa6o1‘a}oummn ABUTATEJNAMHA YPaBHCHHE NPUHHUMAET BHIA!
Gx = me + X.

AsponHHaMuyecKas CcHJIa, HeOOXOAUMAas [JIsi BBINOJHEHHS YCTAHOBHBIIEFOCS pe-
KHUMA NOJETa MOXeT ObiTh onpejiencsa no tTeopeme Iludparopa: R — ]/yz + | + X2

W anrasorHYHO TOPH3OHTANBHOMY IOJIETY BEJIMYHHA A3POAHHAMHYECKOH CHJBL MO-
JKeT CYHTAThbCs MPUOJIHKEHHO PABHOM TSre BHHTOB.

Hasi BEIONMHEHUST YCTAHOBUBIUMXCS PEXHMOB HOJIETA TAra, CO3JaBaeMas Hecyllu-
M BHHTAMM, H TAT4, norpebHas AJs [M0J€Ta, HOJXKHB ObITh PaBHB. A CleI0BATEIbHO
MOILIHOCTH ABHMraTesell JOJXKHa OBHITb paBHA MOHIHOCTH, MOTPeGHON IS moJeTa. ’

BepTukanbHas CKOPOCTb, Yrosl HOLBEMa, BPEMs H BHICOTA (NOTOJMOK) NOABEMA B
3aBUCHMOCTH OT CKOPOCTH I[IOJIeTa MOTYT ObITb OmpejeseHnl NpPH aHaause OaJaHca
MOIIHOCTefl TOPH3OHTAJBHOTO ToJeTa. UeM
foJblle BeJHYHHA MOHIHOCTH, MOABOOUMOH K
HecylleMy BHHTY CBepX TpeSyeMmMoH IJd ropu-
30HTaAbHOTO ToJiera, TeM O6GOJblie BepPTHKAJb-
Hasl CKOpPOCTh MoAbema. Pacuernnm agas Habo-
pa BHICOTHI fIBJASETCSI [ePBHIl HOMHMHAJIBHLIL
pexHuM paboThl JBHTATEJEH.

BeprukanpHyio CKOPOCTH IS PA3JHUHBIX

YCIOBHH II0JeTa MOXKHO ONpeleNHTh no (op-
MyJie

Vi — 75 (Npacn‘_ nm-p)
Y -Vy b= G

MuHuMaJbHas norpebHag MOUIHOCTD, HAH-

GOJbIIHE H3OLITOK MOIIHOCTY M MaKCHMaJbHad

- BEPTHKAJNbHAS CKOPOCTb NObEMa COOTBETCTBY-
10T SKOHOMHYECKOH CKOPOCTH I'OPH3OHTAJIBHOTO
noseTa. [103TOMY 3KOHOMHYECKYIO CKOPOCTh TO-
CHJ TIPH YCTaHOBHBLIEMCS CHH- PH3CHTAJBHOrO TIOJETA Ha3bIBAIOT H aH BB
JEHHH C NOJIOKHUTEJNbHBIMH YIJa- roAHefimell cKopocTblo HaGopa BB
MH aTaKH HeCYLIUX BHHTOB COTH. ]
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Puc. 79. CxeMa B3aumoaelCTBHS

2 ol e et A

rjcex 3600
5
2
3000
5 3
4
"G50 80 100 VoK 400

Puc. 80. 3aBHCHMOCTb BEPTH-
KaJbHOH CKOpOCTH mnoxbeMa OT .
CKOPOCTHA 1loJIeTa Ha MEPBOM HO- 1800
MHHAJBHOM DEXHME pa6OTbI JABH-
rartejei:

| — BapHAHT C ONpPLICKHBATENEM, 9=
2010 xI, H=500 #, t,5 =13C;
2 — ¢ oNbIANBaTEJNEM, G=2860 K[, 1200
H=500 &, tH_B.=10°C; 3 — ¢ noa-
pecHoll kaGmuuoil, G=3020 kI, H=
=800 M, ty 5~ —4°C: 4— ¢ mnojasec-
Hofi xaGuuo#, G=3010 I, H=2500 »,

° C

H.B. 600

&
*

Puc. 8l. 3asucumoctb Vygay™

=f(H) u Gaporpamma nOAbEMa
FPY30-TIACCAKHPCKOTO  BEPTOJETA™

0 3 . B Vg, nfeex

3aBUCHMOCTD, xapaKTepxay}omaﬂ H3MeHeHnHne BepTHKaﬂbHOﬁ CKOPOCTH nogbeMa 0T

CKOPOCTH noJiera, Ha3pBaeTCs ﬂOJIﬂpOﬁ CKOPOCTH 1ojbeMa.

Ha rpaduke, MOCTPOSHHOM HA PHC. 80, cKopocTp noJera ykasana
no npu6opy. Kax BUAHO H3 rpa¢uka, MakCHMaabHad B(—":pTI/IKaJIbHaﬂ-
CKOpOCTb W HaHBBITOJHEHIIAS CKOPOCTL yMEHbIIAIOTCs NPH yBENHIE

COTHI TIOJIETA.
HHI/IBBI)I;ICCOOTTab, Ha KOTODOHl BepTUKaJbHas CKOPOCTH yCTaHOBHBILETOCA
nogbemMa HAa HaUBLITOJHEHIIeM PpeXAME CTAHOBUTCS DPAaBHOH HYJIO,
HASLBAETCS TEOPETHIECKHM O TOIKOM I0IeTd BEPTOJIETA.
 TIpakTuueCKd BbICOTA TEOPETHUECKOIO HoTosika HejpocsiraeMa, Tak
KaK NpH yMeHbIICHHA BEePTHKAJIBHON CKOPOCTH 10 HY/1H BpeMs IoABeMa
crpeMutcs K OeCKOHEYHOCTH:

At =

AH

Vyeo

[IpakTHIECKAM MOTONKOM BepTOJIETa CUUTAETCH BHICOTA, HA Iéompon
MaKcHMaJIbHas BepTHKA/JbHAs CKOPOCTH MOJbeMa cocrasaser 0,5 M/ceK.

1o pacuetaM JJisi BepTo/ieTa B TPaHCIOPTHOM BapHaHre € [OJIeTHBIM
secom 2870 kI’ BLICOTa TIPAKTHYECKOrO HOTOJIKA Ha NEePBOM HOMHHAJb-
HoM pexume — 3260 #, a TeopeTHYeCKOoro — 3500 M. 3aBHCHMOCTH pac-
yeTHOH MaKCUManAbHOM BepTHKAJbHON CKOPOCTH ¥ BpeMeHH nojabeMa OT
BEICOTH - (Gaporpamma fonbeMa) ¢ NOJeTHBIM BECOM 2870 «[ nna Bep-
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TOIeTa B [PY30-IaCCa’KMPCKOM BapHaHTe u300paKeHs Ha pHC.
Bpems moabeMa NOLCUHTBLIBAETCS II0 y4acTKaM, B Ipefenax KOTop
H3MeHeHHe BEDTHKAJbHOH CKOPOCTH HEe3HauHTeJbHO, a 3aTeM CyM:
pyercs:

)
oM'm

|
At = > ———AH,
27
0 cp
HAH
H, 1

60V, H
 Inl——

rae Vy, — BeprukanbHas CKepoCTh moxbeMa npu H=0.

Uem 6Gosibllie ITOJETHBIM BeC, TeM MeHblle H3GBITOK MOIIHOCTH (CM.
puc. 66) u MeHblle BepTHKAJbHASL CKODOCTb
HoabeMa, HIOTOJIOK BEPTOJETa, a BPeMs MO be-
Ma Ha 33JaHHYIO BBICOTY 3HAUYHTEJbHEE.

— | B BapuaHTe onpbicKuBaTeN N3GBITOK MOII-
HOCTH MeHblle, UeM B BAPHAHTE ONBIJIHBATEJS,
H MeHblle, YeM B Ipy30-NaccakUPCKOM Bapu-
ante (cM. puc. 67). IlosTomMy IIpH HOCTOSHHOM
IVIOTHOCTH BO3[yXa ¥ IIOCTOSHHOM Bece MaKCH-
MaJbHble BePTHKAJbHBIE CKOPOCTH B BapHaHTe
ONpPLICKHBATEsl MeHbllle, 4eM B Ipy3o-nacca-
JKHPCKOM Bapuanre mpumepro Ha 0,8 x/cex, a
B BapHaHTe OOBJIMBATeNd HPUMEPHO Ha
| 0,3 m/cex. PacuerHbie GaporpaMMbl MOIBEMA
H 3aBHCHMOCTH MAaKCHMaJIbHOH BepTHKAaJbHOI
CKOPOCTH IIO’beMa OT BEICOTHL /sl BEPTOJIEeTA C
MaKCHMaJbHLIM B3JETHBIM BECOM B Ipy30<Iac-
CaXKUPCKOM H CEJbCKOXO35IUCTBEHHBIX BapuaH-
Tax MOCTPOeHBl Ha puc. 82.

kl

7500

1200

807

400

. |
ol - \ | HamMenenne MarCHMaJbHOH BepTI/IKaJIbHOEUI
U____._’.U_ﬁfu” CKOPOCTH OT BBICOTHI ¥ TeMII€PATYDPbl HAPYIKHO-
7 3V, riex

ro BO3JyXa JJId BepToJeTa B IPy30-NaccaXkup-
CKOM BapHaHTe ¢ NOJeTHhIM BecoMm 3250 x/°
paSTHL | napda [O0Ka3aHO Ha puc. 83, a ¢ MOJETHBIM Beco:l

J TOB ; -
NpHMeReHHT | BepTOJE- 2870 kI’ — na puc. 84. YBeanueHHe MOLIHOCTII
TOB: ABHraTelsl NPUBOZHT X YBEJIHYEHHIO M3OBITKA
1 —c onmmameaTemeM u ¢ MOIIHOCTH, MAKCHMAJbHOH BEPTHKAJbHOHN CKO-!
MOXBECHOH  KaGHHOH f= b
—F(H): 8— ¢ onﬁ?&ma. pOCTH ¥ BBHICOTE NOTOMKa. Tak, mo bacueram:
TexeM, t=f(f); $—cnopx-  JJISL BEPTOJETA B TPy30-NACCAXKHPCKOM BapH-|

BECHOH KaBGHHOM — '

Vo =lH); 4— anTe C HOPMAaJbHBIM MOJETHHIM BecoM 2870 xI™

a o

v, if(H) ¢ o npu paGoTe ABHTaTesell HA B3JIETHOM peXHME:
BBICOTA NPAKTHUECKOTO IIOTOJNKA YBEJHUHBAET-
ckmpatenem —V, = cst no 4100 x#. Ho Bpemst paGorut gBHratesest
—1H) Ha B3JIETHOM peXHMe OTPAHHYEHO, H HO3TOMYy

max
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Puc. 82. Xapaxrepu- .
CTHKH  ToA’beMa AJs

JuBaTeseM; 5 — ¢ ONpBI-

Hyr1 N ! ‘ !“ - ] ‘ [j
NN
2400 \ ‘ 1 \ ‘[
Puc. 83. 32BUCHMOCTb MaK- N U 1 t. | ‘
CHMAJIbHOM BEPTHKAJIBHOM / i | |
6a- 2000 X — _——L——————
CKOPOCTH mojabeMa OT \ 3 . .
pomeTpuqecxoﬁ BBICOTHL H / N , | | |
~ : t
TeMnepaTypbl HapyKHOTO 15001 o - \ ‘,‘
303IYXa TPY30-1aACCAKHP- hN ’ | |
CKOTO BepToneTa C MakK- - h !’ ‘ i
CcAMAaJbHbIM B3JETHBIM Be- 1200 b——— ‘ \ i _i )
! ‘ ! Ui < 20T
COM: ‘ 3 ‘ ‘
d— MaKCHManbpHasn TeMmmepa- 800 10“0 h . | _300
TYpa no PeKOMEeHAALMAM d — A’Zﬂo | \‘ 1 oo
HNKAO; 2 — MHHHMaJsbHAS ‘ \ [,
reMIeparypa sl apKTHYECKHX ‘300 | “ ‘ f
yeJopHfi; 3 -— TemmnepaTtypa B 400 ‘ ‘. \ N 1
¢CJAOBUAX cTanmapTHO#l  aT- ! | \
Mochepnl '} i ; \ Ny,
i 0 1 z M 4 5 Vy,m/c‘e,\'
L]
: % i exXnMe HEBO3-
JNAUTeJAbHbIU yCTaHOBI/IBIHI/IHCH noabLeM Ha B3JIETHOM P
MOXKEH.

< i efender
Tipu nmocTosSHHOE CKOPOCTA HONETA BeJIMUHAY BEPTUKAJIbHOH CKOPOCTH OTIpei

yroJ nojbema (CM. PHC. 77):

i \% . Vy

i sin b = Y ypu = arcsin s
' ' ' H.B VH.B
| ] g 2

it win § = arc .

g

< Th
Takum 06pazoM, yros NoibeMa TeM GoupIue, yeM GoJiblie Bep'rm(anh}:;ls:4 C;;ﬁl)b(l)’lc‘l(a
¥ MeHblle nyTeBas. YToj MOAbeMa NMOSTOMY VBEIMUMBAETCS NPH YBEIHHE

MOILIHOCTH, a TaK¥kKe IPH BCTPEUHOM BETDE.
MakcuMadbHbIl Yrod IofbeMa COOTBE
e, a c/ACIOBATENbHO, TPH HOLBEME N0 HA
ajbliasi CKOPOCTb NOABEMA. i o
BepTgipﬁHKaanas? CKOPOCTh CHHIKEHHS ONPEAENeTCs BeJUYHHOK HejocTaTKa MOUL

HOCTH!

TCTBYeT CKOPOCTH MeHblie HaHBHINOMLHE
uGo/ee KPYTOil TPAGKTOPHH YMEHBIIACTCA

— ANT5
B ——Vy-—:-——a—-‘.

i ron
A 1o BenuuydHe BepPTHKAJbHON M MYTEBOH CKOPOCTH MOKHO onpefeauTh Y

CHUMKEHUS:
475

i — 0= —arctg v,
T x

He H3-
MMousTHe HELOCTATKA MOLLHOCTH TPOTHBOMOJIOKHO U36BITKY, U yHMTZHbmeHAe
$6LiTKa MOIIHOCTH B HEKOTOPOM IIpejene npusejer Kciﬁx%?aiiﬁ e%xecqs)iﬂumpﬁsomanbnom
b Takuym 06pasoM, Te (HakKTOphl, KOTOpbE B y O epmocT, Tipi
“llomeTe yMeHbllamu H3OLITOK MOLLIHOCTH, quYT(p)BquHimx{o%m e
I8 aboTel jBHrartejefl AedUUMT M
J$IOCTOSHEOM DeXHME D
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Puc. 84,  3asucumocy,
Maxfcnma.nbﬂoﬁ BePTHKaJp.
HOH CKOPOCTH MOABEMA o
—i £apOMEeTPHYECKOHl BEICOTH,
H TeMIepaTypbl HapyXKiio-

ro BO3LYyXa TIpYy30-nacca-

KHPCKOTO  BepTroJiera ¢
HOPMa/bHbIM TIOJIETHHI M
- BECOM:

7

|
| — Mz
o ! MaKCHMAaJbHas  TeMIepa-
ypa N0 pPeKOMeHAAaUHAM
i AKAO;

2 — MHUHHMAaJbHAasS

|
~309 ]
\ | 0 reMoeparypa  Jss  apKTHYe-
\ \ -40° CKMX YCJIOBHii; 3 — TeMIepaTy-
\} pa B YCJAOBUSIX CTaHAaPTHOl:
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§ 6. OCOBEHHOCTH NHJIOTHPOBAHMU
H OFPAHHYEHHA NPY MOJETE |
N0 HAKJIOHHOW TPAEKTOPHH

Kaxk BuaHO n
O MOMEHTHBEIM fHarpam k
MaM (cM. puc. 3
BepToJieTa ot D
Ho% ’Beﬂ‘mg;;nn‘qns/aemm KaOpUPYIOIUHA MOMEHT IIpH pog;eyarégggl?a
HOR BeMuANAL OTPHLATENBHBIX YIJOB aTaku ¢rosensixka. B moc a-
res Benan‘HbTIe O};};)eéll?;fé{nne UHIYKTUBHOI'O CKOCa N0TOKa H a‘6coTJ¥1r(§zTi_
‘ bHBEIX YIVIOB artak ,
o nel 7 H MOXeT OHIT X
%ropa BHHCIZ?SI MﬁmHocm JBHUTaTes]eld, T. e. IpH Hepexoie B bexi(y)lsﬂaHo
D tatone ‘B‘bIC 03TOMY AJ#A o0ecneueHHsI NPOAOJbHOM 6an€mcn MoHa-
mpi OTBHI C HOCTYTIAaTeJbHOH CKOPOCTBHIO HEOBX S
5 PYUKy YIpaBJeHHs OT cebs. A
aJaHcH
o HOTpe6HI())(;B(());I‘EbIe KpHuBBle BeproJera (cM. puc. 71) moxasuiBaioT
JIOHEHHE PYUYKH yIpaBJjeHus oT cebs B Habo .
- pe BB~

coTHl Oodpiie, 4eM B rOpH3OHTAbHOM TIOJIeTe 115 BCeX BapHAHTOB
nipHMeHeHH. M 1o GanaHCHPOBOYHOH KpUBOH rpy30-NaccaxupcKoro
papuaHTa (cm. puc. 72) BHIHO, 4TO BEPTOJIET npu HaGope BBHICOTH C
[oCTynaTe bHOK CKOpPOCTBIO 00J1a1aeT TIPOJObHON CTATHUECKOH YCTOMH-
4@BOCTBIO 1O CKOPOCTH. Tax, 775 yCTAHOBHBLICTOCS TI0JIETA Ha GoJibleH
cKOpOCTH [t ‘GanancupoBKA BepToJera Tpedyercs oTKJoHeHHue pY4KH
npaBjeHus oT ce6s. HauGombiliee OTKIOHEHHE PYUKH yrpasJjenus 0T
ceba COOTBETCTBYET npeiesbHO aajgHell IEHTPOBKe, UACIY 000pOTOB
969 1 CKOPOCTH 140 xm/4. Ho crenenb IPOLOJbHOM CTATHYecKoH yc-
~OHUMBOCTH TPY30-NACCAKUPCKOro papuaHTa He3HauuTe/bHA. YBeau-
qeHne MPOAOJBHOH CTATHUECKOH yCTOMUMBOCTH MOKET GBITH JOCTHTHY-
TO TIPH TEpexo/e K NepeitHiuM [eHTPOBKaM.

Jlns BeproJieTa B BapHaHTE OTpBICKHBATEJS GanancupoBOYHAas KpH-
pasi (cM. puc. 71) mmeer OTpHIATeNbHbIl HAK/IOH, d B BapuaHTe Iepe-
Gasuposamus GanaHCHpOBOUAL KpuBasi He MMeeT HaK/OHa. B Bapuan-
e oNbLINBATENA Y BepToIeTad He3HauuTe bHas IPOROJIbHAN cTaTnyecKas
yCTONUUBOCTD 1O ckopocTH. IlpaKTHueCcKH peproser 001aAaeT Hell-
TpaJIbHOH NPOLOIbHOM CcTATHUECKOH YCTONYHBOCTBIO MO CKOPOCTH 10J1e-
1a BO BCEM paspelleHHoOM AHamasoHe cxopocTeil 1 HUeHTPOBOK.

Beproser 06/1a7aeT B pexkiMe Habopa BBICOTHL U IIPOJOJbHOM CTa-
THYeCKOH YCTONUHBOCTDIO 10 YTy arakd. Tak, HanpuMep, IpH HEPexXOne
oT yeranopuBerocs Habopa BBHICOTHL K rOpM3OHTAIBHOMY HOJETy TPe-
Gyercst OTKJIOHEHHE PYHKIL yIpasjeHna Ha ceb4.

ViaMeHeHue TyTeBO# H nonepeddoil GaqaHCApPOBKA BeproJiera B pe-
sKkHMe HaGopa BBICOTBI IO CPABHCHHIO ¢ TOPH3OHTAJBHLIM TOJETOM HE-
3HAYUTENBHO.

[Ipu mepexojie Ha PeXHAM yCTAHOBHUBLIErOCA CHHKCHUA ¢ paboralo-
UIMMK ABHTATENISIMH BEPTONET GasaHCupyeTcsi MO CPaBHEHHIO € ropu-
30HTAJBHBIM TOJETOM OOJbIIHM OTK/IOHGHAEM DPYUYKH YNpaBJeHHA HA
ce6s, TAK KaK OTPULATE/bHBIE YIVIbI aTakd prozensdxa i KaBpUpPYIOLLIH

MOMEHT M1aHepa yMeHbIaTes.

B noJsiere Ha CKOPOCTH IIO npuopy 110 xat/4 TPH nepexojie OT ro-
PH3OHTANBHOTO ToJeTad K CHIDKeHHIo ¢ pafoTarolluMi nBuraTeaaMu C
; BepTHKa/bHOil CKOPOCTHIO 3 m/cex n3MeHeHHE PO/OJIbHOM 62/1aHCHPOB-
KU AAA rpy30-11accaKupcKoro BapuaHTa BepTOJIETA cocTaBaser 25—
30 mm, 3TO COOTBETCTBYET 7—109, mOJIHOTO AHAanasoHa Xona pydYKu.

. Ha pexume MOTODHOTO CHHMKEHHS BEPTOJET o6agaer MpOLOJbHOMH
S cTaTHYeCKOH yCTOHUHBOCTBIO TIO YTIY araku. YV paa mepexoia X ropu-
% sonTa;bHOMY ToJeTy Tpedyercd OTKJIOHEHHe DPYYKH YIIpaBjieHdd OT
eGs, a Ipu yBeJHUEHHH BepTHKANbHOH CKOPOCTH CHIDKeHHS — Ha cedsl.

B nmama3oHe CKOPOCTeH CHHKEHHS 20—80 xkM/4 O TIpAOOPY fanan-
i cApOBOYHBIE KPHBbIE OTKJIOHEHHAs! TIPOOJIBHOTO YNpaB/ICHH HMEIoT OT-
Lf’pnuaTeanblﬁ HAKJIOH, T. e. Ipn Tepexone € MeHbiliefl CKOPOCTH Ha
1 Hosipluylo A5 GajaHCHPOBKH BepToseTa Tpebyercs OTKJOHEHHe pyd-

i’ gu ynpasJeHus: Ha ce6s. Ho ma ApYTHX CKOPOCTAX THOJETa opu Pexo-
i MenayeMbiX BepTHKAJIbHBIX CKOPOCTSIX TPOABJAETCH ge3HAuYHTeNbHAA
TIPOOJibHAA CTATHYECKAS yCTONYHBOCTD 10 CKOPOCTH. o

[lonepeuHas u myresas GasaHCHPOBKU HA pEeXKHME CHUIKeHHUs ¢ pa-
GOTAIONAMHA [ABUTATEJNAMHA [0 CPABHEHHIO ¢ TOpPU3OHTAJBHLIM IIOJETOM

119

e

E



HpakTwieckn He H3MeHsilorcs. HauGosbliree oTkioHenue PYUYKH yrpai
JIEHAS BJIEBO COOTBCTCTBYET CHHIKEHHIO Ha CKOpPOCTH 110 npubop

£1}40 KM[4, cpennei BeicoTe 1000 m u BEPTHKAJIBHON CKODOCTH 3-
Mm/cex.

BaJIaHCHpOBOQHbIe OTKJIOHEHH ST PYHYKH ylpaBJeHus B TIOIIEpeuHO]

HalpaBJICHHN Ha BCeX YCTAHOBHBIUMXCS PeXKUMax I0JIeTa He NpeBbIiilg
ot 30%' ee xoma or HEATPAJLHOrO NONOKEeHHS, a 6aaHCHPOBOYHK
OTKJIOHEHHS mejanell Ha SKCIyaTaUHOHHBIX VCTAHOBHBIINXCS pexn
Max noJgeta He npesuimaior 509 ux xoma or HEATPAJIbHOrO NOJOKEHHUS

QB pexnMax CHHXKEeHHS U HaGopa BBICOTH BeproJieT obJajaer nyTe
BOH H IIONEpEYHON CTATHYECKOH yCTPOHUMBOCTBIO B AHANA30HE yIJao
CKObKeHust % (20—25°) u BepTo/er cTaTHuecKn HEYCTOHYHB B Iy
TEBOM OTHOIIEHHH II0 YIAY CKOJBKEHHA NPH YIiaX CKOJbKEHUS 6o
JTee 25°, i

Beproser ne o6nanaer o6wesr nunamuveckoi YCTOHYHBOCTBIO HY 1§
Ha00pe BLICOTHI, HH NMPH CHHUIKEHHHU. Bosmyniennoe nsuxkenne BepTOJIeTy
X4PAKTEPU3YeTCS Pa3BHBAIOIIHMHKCSH KOJaeGaHUSIMH M0 TAHTAXKY, KPEHy
H CKOJbXeHHI0. CpellHee BpeMsI H3MeHCHHS yria raHraxa Ha 5° umpy
Habope BLICOTH Ha MEPBOM HOMHHAJIbHOM pexnme paboThl ABHraTe el
€0 ckopocTeio 1o mpubopy 80 xKm/u cocrasaser 8,5 cex.

Hesnaunrenbnoe namenenme 6aJlaHCHPOBKH H /260 BHIpaXKeHHAR
HEYCTOHUHBOCTL 06/1Er4aloT IUJIOTHPOBAKHE BEpPTOJIETOM 110 CPABHEHH
C SKCIIyaTUPYeMBIMH B HAaCTOSIIEe BPeMS OXHOBHHTOBBIMH BepToneé_g
Tamu Aspodaora. , g
~ 3anacel ympasJeHHS BO BceM SKCIIYaTAUMOHHOM JHANAa30He CKO-
pocTeil M UEHTPOBOK JLOCTATOYHB. MUHHMAIbHLI 3amac HOIIePEYHOT O
YUpaBJeHus: N0 JIeBOTO ynopa coctasisierT 34%' oT IOJHOTO NHAlIa30Ha
XOLa pyuKH yNpaBJeHns. YNDPaB/iseMOCTb BEpPTOJeTa NPAKTHYECKH He
OTJINIAETCA OT PeXUMa TOPH3OHTATBHONO noJjera. DPeKTUBHOCTD ny-
TEBOTO yIpaB/EHHA B HAOOPEe BHICOTH IaxKe HECKOJBKO GOJbIle, gem
B TOpH3OHTa/NbHOM moJete. [Ipu cHuKeHUH 3(QdEKTHBHOCTD Iy TeBOr O»r
YIOPAaBJCHHA MEHbIIE, YeM B IODH3OHTAJBHOM IIOJETe, IOTOMY 4UTO 3d-
(GEXTHBHOCTL IIyTEBOTO YIIPaBJIEHHS OnpeneJseTCss PasHOCThIO peak-
THBHBIX (KDYTAIIMX) MOMEHTOB HeCYILIHX BHHTOB, KOTOpHIE IIPSIMO IIpoO-
NIOPUHOHANBHEl MOL{HOCTH.

Kak oco6ennocts B munoruposanuu BEPTOJNIETOM CJIEYET OTMETHTh
HESHAYHTENbHOE H3MEHEHHe yria TaHraka TpH Iepexofe K Habopy
BLICOTEI HJIH CHHZKEHHIO C PeKHMA TOPH3OHTANBHOTO mosera. [losroMy
aBuaropusoT AI'K-47BK e mossosisier onpeneants HamnpaBJjeHHe To-
JeTa, a peXuM IoJeTa no npubopaM ONperedsaeTcs € TOMOILI Ba-
pHOMeETpa, BHICOTOMEepA, yKa3aTesell HaiayBa ABHUTATeJdel M HO IOJIO-
JKeHHIO phIYara «Iuar-rass.

YCTaHOBUBIIMIACS MOABEM B 3KCINIYaTaLMOHHOM IHANIA30HE CKOpO-
cTedl 10 BBICOTE 100—150 # peXoMeHAYeTCs BHIIOJHSATH ¢ MAKCHMAJb-
HBIM yIVIOM HAaKJOHA TPAEKTODHH K TFOPH3OHTY, T. €. Ha CKOPOCTH MO
npuGopy 50 xm/4 Ha B3NETHOM pexkHMe PaGOTH ABUTaTeJeil. IIpume-
HEHHE TaKOHl MerOIHKH NHJIOTHPOBAHHS MO3BOJSET He TOJBKO YMEHb-
IIATH NUCTAHIUIO NePBOHAYaNLHOIO Habopa BHICOTHL, HO H TIOBBIIAET
CTeneHb 0@30NMaCHOCTH ToJieTa B Cjaydae OTKasa JBHTaTedeil. A LIk
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CHHKEHHS IIyMa HA MeCTHOCTH NOAbeM IO KPYTOH TEPPHTOPHH CJENLY-
puo 300 .
BBINIOJIHATD 10 ‘BHICOTHL IpHMeED ]
< s 6oabiieil CKOPOTIOABEMHOCTH WK MAJIOTO yma‘HaKHOHaé'rpaeg-
TOpHH K TOPH3OHTY pa3pellaercs Iocjie B3JieTa BBIIOINATL HAOOp B

% MeukIlled MOII[-
COTHl Ha OOJiblell TOCTyNaTe/ pHOH CKOPOCTH M/ IIPH MEHbIIEH {

wocTH ABurateneil. Kak mpasuJo, Habop BLICOTHI 'BbIHOJIHSIg;gJ}:b;{gBIa{;)I;
% H

I JIBHrateseil, HO MOXKHO
{MHAJBHBIX peXuMax paboTh . ,
;JIIOGOfI npyroit. Haupnirogseimas cKopocTb noabeMa LSL% ’?zllzonxz
500 M 1A BepToJera B IPYy30-TIaCCaxKHUPCKOM Bapugmeﬂu e o
npubopy, a B CeIbCKOXO3AMNCTBEHHBIX BapHaHTaX — 0 xmfu. 1lp yso_
ningennn Beicoth oT 500 1o 1500 # HauBBIrOJHEHIIAs CKOPOCTb IDY
11aCCaXxkKKAPCKOro Bapuaunta — 80 xmfu, a ‘CEJII:CK'OXOSHHCTBEHHIZIL};eﬁ
75 km/4. CKOpocTh 10 mpubopy 75 km/u sBaseTCA HaHBbII‘OILH{B;IOO—
¥ A TPY30-NACCaXKHPCKOTO BapHaHTa B JHanasoHe BHICOT 1500
2000 . I1pu yBennuennH BBICOTH NOABEMA 10 ‘npaKTquvCI;(;Ar:H:maeTcﬂ
c eX BApHAHTOB NPHUMEHEHHs )
CKOpPOCTb IO npHbOpy s BC ‘ !
10 EI)O xm/4. BpeMst mojbeMa. A0 BBICOTHI IPaKTHYECKOro IIOTOJKA }(;, nxfa
tetaeiM Becom 3030 xI° B cTaHAapTHBIX aTMOC‘(poeprIX ycnciBy(I:s;}KH
Y i i i
1epBOM HOMHHAJBLHOM pexHumMe paboThl JBHraTelell y rpy3o-nac p
cKoro BapuanTta — 21 MuH.

Paspemaercsi B 3aBHCHMOCTH OT BBICOTBI NOJETA, nonemorc;ﬂie;:g

5 . aHTa OpHMEeHEHHsI BHII
‘ BO31yXa, BapH :
TeMIepPaTypbl HApYXKHOTO eisl BEOTHAT
CIJIYaTALMOHHOM [Hanasone D
Ha60D BBICOTHLI BO BCEM 3KCII :
pnsogTaanoro nosiera. Ho mpn yBeidueHHH CKOPOCTH noabeMa He
O6XOAMMO YUUTHIBATH yBendcHHe yPOBHS Bubpanui. .

[To mOoCTHXKEHHH 3aJaHHOH BBICOTHI BEPTOJET nepeggﬁ:g}l?a};sﬂom
: , ] Js Tepexoja ¢ pexuma I 0
TOPH3OHTAJbHOTO HOJeTa. I RN

: MO YMEHBIIHTb MOLIHOCT
foJeTa Ha CHHKeHHe HeoOXOIH ety
7 [ara H COXPaHHTb YUCJIO 000D
IyTeM yMeHbllleHus o0Liero 10 | -
uznx BHHTOB. B JOMYCTHMBEIX mpenenax.uBenuana yM%HbmeHH§T£6CI;1H-
ro mara GyjAeT 3aBHCeTb OT TpeOyeMoil BePTHKANBHOH CKOPO
JKEHU. ) —

Hausrironuefimue CKOPOCTH CHHXEHHA H 9KcnnyaTaugox;Hbm aua
11a30H CKOpOCTeH Takue e, KaK U B pexuMe HaGopa BBICOT 6 .

Ho naMeHeHn#e CKOPOCTH OT HAWUBLIFOAHEHIIEH PHUBEILT JII;IKI/(I)MI; ypa_
JIMYeHHI0 BepPTHKAaJbHON CKOPOCTH, aubo K YyBeJUUEHHIO pe
BOTHL IBUraTeJen. o

PekomeHnayemast BepTHKaJdbHasi CKOPOCTb CHHKEHUSA H Haéogassﬂ_
COTBHI He JOJIKHA NpEeBbLIaTh 3 M/cek 3a HCKIIOYEHHEM CIyuae

a
PEHHOTO CHHUMKEHHSI.

Hpn nepexofie K CHHIKCHHIO C PabOTAIOMNMH ABATATE/IAMH c?‘f{iii
VYUTHIBATb, UTO NPOJOJbHAs pa3bajJaHCHPOBKA BEpPTO/IETA ZEM
TeabHee, ueM 6oJblle U3MeHEHHe pexnMa paboTsl ABHraTese. o

[Ipn cHuKeHHH C TPY30M Ha BHEIIHEH NOABECKE nefcTByeT ILH ndo
HATEJbHE MHKAPYIOIIHA MOMEHT BC/ASACTBHE OTCTa»BaHHZ{egEygi o

YKy YIpaBJeHHHd Ha ) -
tpebyerca Goabllee OTKIOHEHHE DY A 70 cpas.
HIéHI/I}IIO C NOJIeTOM IO TPAHCIOPTHPOBKE TPY30B BHYTPH NMACCAKHUPCKO

KaGHHBI HJIX HA TPY30BOiH miargpopme.

4
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§ 7. PACXOX TOMJIUBA U NONCYET DAJBHOCTH
H NNPOOJDKHUTEJNABHOCTH NMOJIETA

HanbnocTeio nosera HaswiBaercs paccTosiHue, H3MEPeHHOe N0 TMOBEPXHOCTH 3eMJy
KOTOpOe cnocoleH NpeJeTeTh BEPTOIET B 3a7aHHOM HAUPADJCHHH NPH H3PaCXOA0BaHK
ONpeJleIeHHOTO 3amaca TOIJHBA,

IpopomxuTenbHoCTbIO MoMeT2 HaskBaeTCs B
H3PAaCXOJ0BaHHUU ONpPeAeJEHHOT0 3a113Ca TOMIUBA.

PH pacyerax RaibHOCTb M MPOLO/IKHTENLHOCTS NOMETa ONPEASIOT Ho yuacTKanm
TOKasaHHbIM Ha pHC. 85 (3fech L, — yuacTok, NpOXOAHMBIN Ha BaleTe M Habope B
¢oTbl; Lr.n. — yuacTok Kpeficepckoro POPH3OHTAJNLHOTO MoJeTa; Ly — yuacTok, npoxe
OHMbIH NIDH CHUXKEHHA M MOCalKe BEPTOJIETA) . - :

B sasucuMoctu or yenoBuit Pa3UuanT TEXHHYECKYIO H NPAKTHYECK
CKYI0) RAJBHOCTb H IPOLOJIKHTEALHOCTD NOJIETA. ‘

Texnuueckoit nafbHOCThIO TIOJIETA HasbiBaeTcs Ia/JbHOCTb, ONpedeNeHHAs JLI§
BEPTOJETA B CTAHAAPTHHIX aTMOCPEPHBIX YCJOBHSX NpH  IOJHOM H3pacxoj0BaHui
TONJIKBA B NOJIETE Ha ONTHMAJbHOM DEXKHME.

Hpaxmqecxoﬁ AaJbHOCTBIO MoJdeTa Ha3biBaeTcs AaJbHOCTb TMOJieTa C YUYETON

. 35POHABHTALHOHHOTrO 3anaca TOMIMBA. A9DOHABHTALMCHHBI 3amMac TONJHBA ABJIAETCS
PE3CPBOM Ha cJyyall M3MeHeHHs IJIaHA M YCIOBHE MOJeTA.

clydae BeJIUYHHY A3POHABUTALMOHHOrO 3amaca onpeneader
4afgx a’pOHaABHTalMOHHOIO 3amaca TOINJIMBa HOOJ2KHO XBATUTb
noJsiera. CoOTBETCTBEHHO JAAJbHOCTH MoJieTa pasaunygalor u npo,
Pacuyer NPOAOJAKHUTENbHOCTH TOJIeTa BEeAYT IO KOJIHYECTBY

pemd, 3aTpauHBaeMoe Ha noJeT np;
i

yio (TaxtHue

B KaXIOM KOHKpeTHON
nuaor. Ho Bo Bcex cay
He MeHee ueM Ha 30 mur
JOKHTENBHOCTD NOJeTa

TOIIHBA M €ro 4acoBoMy
pacxony. :
HacosLiM pacxonc:s HasHBAIOT KOHYECTBO TOIMHBA, PACXOLYEMOTO 32 OLHH 1ac|
(o :

Q= T

SRS

rie Q — uacoBoi pacxoj TOmIKBa, &l/u wam af4; Gr — 3anac TonmauBa, KIT uau A}
T — npopoaxuTebHOCTD MONETA, . :
Mostomy npomomkuteasnocts YCTAHOBUBIIErocst TOJETA pPaBHA:

H

Gr
Konuuectso tomsmsa, pacxonyemoro ma ofun KHioMetp, Haswipaior KHJIOMETPOY
- BBIM PacxozoM
Gr
q= L ’

Tle g — KHIOMEeTpoBbilt pacxon, xI'/km wau a/xm; L — pambrocts noJeta, K.
Orciona na/bHOCTE yCTaHOBHBLIEFOCS 10J€Ta onpemensiercss Kax

Gr
q .
HanGosbee paccrosinine, Ha KOTOPOe MOKET VAAMHTbCS BepTOZET OT Mecta
B3J€Ta TpH YC/IOBHM BOSBPAUICHHS (€3 J03aNpaBOK, HA3LIBAIOT pPaiHyCOM II0JeTa.

Panuyc u nanpnocts nonera 6ynyr Tem Gosibure, yem 6oJblIe 3aMaC TONAHBA H MEHbIE
KUJIOMETPOBBLIA PaCXof.

Yacoso#t pacxon TomamBa. Yacopoii pacxoi TonJHBa JBHraTeJsk
MOXKeT OBITb pacCyuTaH Mo GopMmy.te

Q = ccNpz,

re Ce — yNeJbHBIN pacxod TONJINBA.
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YieJbHbIH pAacXo;l H3-
MeHsIETCS [0 Mepe npocg(—)
HpOBAHHS ,ELBI/II‘aTeJI;é :
y ABUraress M-14B-26 ua
coBOH PAcXOJ TOMIHBa BO3-

acTaeT Kak Tpd yBeadue-
qud Ha{IyBa, Tax M 4ncaa
ob6oporos. Hacopbie pacxo-
jbl TOILIMBA, NIPHHATHIE NDH
BHITOJIHEHHH a3POJMHAMHU-
4yecKOT'0 pacuera, IOKasa-
Hol Ha puc. 86. 4

Jis BHUTOJIHEHHsS yCTa
HOBHMBLIErOCs TOJIeTa MO
HOCTb ABHTaTesed [OJIKHA
GbITh paBHA MOLIHOCTH, MO-
TpeGHOM s NOJETa. A Ttax
KaK Mexay HacoBblM pac-
XOZOM M MOILHOCTbIO JBH-
ratejel cyliecTByer MpsAMO
Ipomopuuonanpias - 3aBi-
CHMOCTb, TO *(paxTophl, KO-
Topbie BJHAIOT HA MOLL-
HOCTH, MOTpebHylo s TI0-
Jera, OIpeNelsioT H Haco-
BOII pAcXof TOIJIHBA B IO
nere. Uacosoit pacxon 6y-
fer BO3pacTaTb NpPH yBeIH-
yenud  I1I0JIETHOTO  Beca,
BPEHOr0  COMPOTHUBJICHUA
BepTOJIeTa, YHcaa 060pOTOB
Hecyliero BHHTA. Myuun-

MaJbHbIl 4acoBOH PpacXon
COOTBETCTBYET 3SKOHOMHYE-
CKOM CKOpPOCTH TOJeTa.

34aBUCAMOCTH YacoBOIO
pacxoja TONIMBA OT BO3-
JYUIHOH CKOPOCTH HOJIET?;
npH NOJETHOM Bece 3250 K
"W Ha BBICOTE, COOTBETCTBY-
“jomell ypOBHIO MOps, ANA
’ pa3MYHbIX BApUAHTOB MpH-
‘MeHeHHs] TOKa3aHbl Ha pPHC.
©87. Kax Buauo u3 rpaduxa,
iixapakTep H3MeHeHHsl 4aco-
oro pacxoja aHaJOru4eH
“}i3MEHeHHI0 MOUIHOCTH, TO-
i -peGHOl 1yl TOPU3OHTAJb-
sgoro nosera (cM. puc. 67).

TN
ENNAZESN LIS T TTESTTTN 7

Puc. 85. PacuerHas cxema AAanbHO-
CTH IIOJIeTa

&,rMY
68

60 t——

52

i3 180 220 Mae

Puc. 86. 3aBHCHMOCTb UacOBOTO pacxona zgnz
EBa jBUraTe;s OT €ro  MOUIHOCTH
—92450 06/mun; H=0)

@,
K74

130

110

Vom0

120 Vs krifd
Puc. 87. 32BUCHMOCTh 4acOBOTO pacxolelz:I T(;g:
AUBA OT CKOPOCTH noJeTa BepToneTa e P
JINYHBIX BApHAHTOB! . . e
] — ¢ ONMpBICKHBATEJEM; 9 — ¢ omnmauBaTenem; 3
HoABEeCHOH KaGHHOH
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Ha puc. 88 mokasanbl 3aBHCHMOCTH MHHMMAJBHOTO YaCOBOTO pacxong
TOILTHBA OT TIOJIETHOTO Beca BepToJseTa [JIsi PasJHUHEIX BAPHAHTOB Nipy.
MeHeHHs.

I1pn nonernom Bece 3250 xI° MuHUManbHBI 9aCOBOM PacXOX B Ipy-
30-MaccaXKupckoM BapuanTe — 96 kI /4, a B CeNbCKOX03ANCTROHHEIY —
100 xI'/4. Tlpu HOPMa/bHOM B3JETHOM Bece PacXOJ YMEHBIIAETCs 1o
90—91 «l'/u.

YMeHbiIeHne wacoBOro pacxoia TONIHBA NPH YBEJWYEHHH BHICOTH
[0JieTa 1Jisl BePTOJIETOB € MaJbiMH IIOJETHBIMH BeCaMH OO0YyCJI0BJIEHo
OCOGEHHOCTSIMU H3MEHEHHS YIeJbHOIO Pacxofa TOIUIHBA NIPH H3MeHe-
HUH MOILHOCTH ABHTaTesell W BBICOTHI moaera. M xors xapakrepucru-
KH, H300pazKeHnble Ha puc. 86—88, mosyuennl pacueTHHIM HyTeM, Ho

OHH yNOBJETBOPHTEJNBHO COIVIACYIOTCA C Pe3YJbTATAMH JETHBIX HCIOBITa-
HHUH.

Kunomerposblit pacxon ronausa. Bennunna KHIOMETPOBOTO Pacxoja ONpeselsercs
no ¢popmyae

rie Gr =QT.
or Q@

==YV

CnenoratesbHO, KHJIOMETPOBLII PACX0[ MHHHMAJEH OPDH MHHHMAJbHOM COOTHO-
UIeHHH MeXJY YacOBHIM PacXOJ0M U CKOPOCTBIO MOJETA BEpPTOJETA.

CKOpoCTb, OPH KOTOPOH KHJIOMETDPOBBI  PacXoj, TOIJMBA MHHHUMAaJbHbIH, HAa3bl-
BaeTCsl HAUBHINOJHe el KPelCepPCKoil CKOPOCThIO,

Ilpu sToM monKHa paccMaTpPUBATLCA NMyTeBas CKOPOCTb NOJETA, TAK KaK KHIO-
METPOBBHIH PacXoll onperessieTcs Ha efuuuny nytd. Ilpu nosete B 6esBeTpHe nyTeBasn
ckopocts W paBHa BO3AYMHOH (HCTHHHOR) CKODOCTH moseTa V M Ha3biBaeTcs TeXHi-
YeCKOH CKOPOCTBIO.

IIpy nosiete ¢ MOMYTHEIM BETPOM NMyTeBas CKOPOCTb YBEJIHYHBAETCS, a KHJIOMeTpO-
BHIH PacXof YMEHbIIAeTCA:

ITostomy

YW T ViU ' ;
Ilpn BerpeuroM ke BeTpe, HA060POT, IYTEBAs CKOPOCTh YMeHbIIAETCH, a Kunomeng
POBLIH PacXoll YEeJIMYHBAETCS: i

Q

=V

B ofmenm cnyuae manpaenende BeTpa He COBHANaeT C HanpapJ/JCHHEM IYTEBOR
CKOPOCTH, ¥ BEPTOJIET CHOCHT B CTOPOHY OT HaAMEUEHHOTO HANpaBJesus mojera. YToGbt
IIPHJIETETD B 3a/1aHHBI NYHKT, BEKTOP TeXHHYECKOA CKOPOCTH AO/IKeH GHITh HAmpaBjeH
K NYTEBOA CKOPOCTH NOA YIJIOM cHoca. B sToM cayuae GokoBoit BeTep B pacuerax
8aMEHSIOT SKBHBAJCHTHLIM BETPOM, COBNAJAIOUIMM IO HaNpPaBJEHHIO ¢ NYTEBOH CKO-
DPOCTHIO M U3MEHSIOUIUM NYTEBYIO CKOPOCTH TaK Xke, KaK U GOKOBO1.

Hcnonbays nousitie 3KBHBAJEHTHOTO BeTpA H ONPEJIE/EHHE KHJIOMETPOBOTO pacxo-
L4, MOXHO HaHTH HAWBHITOJHEHIIYIO KpeHicepCKYIO CKOPOCTh I10 3aBHCHMOCTH 4acOBOTO
pacxozna OT HCTHHHON CKOPOCTH mnoaerta. HauBriroaHefiuyo kpeficepckyo CKOpPOCTE B
WTHAb MOXKHO ONPENeNHTh, €C/IH MPOBECTH KACATENbHYIO H3 Hauaja KOOPIMHAT K
KpUBOH 9acoBoro pacxonxa (puc. 89): ‘

tg e= —— u BeIWIMHA & MMHUMaNbHA IIPH (_) = Gmin-
v 14 min
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Amin?
xrid

|

/ i ; i
3852500 3000 3100 G, kI

Puc. 89. OmnpepeeHue KHHOM&’;%%Z?;?{
, a " HAUBHITOA ),
acxona TONJANUB en-
b p i HKCIOPTHOTO BEP
HOTO 4acoBOTro pacxona TOIJY 2 P opocTei o ena Tpalt COIE oo KF’
oT OJIETHOTO Beca JAJsA Dpasin O e ¢ O erbt | Be
o H=0:
HBIX BapHaHT . 3
] — ¢ OIpBICKMBATCAEM, | Hzoﬁoisecc:
OIBIIWBATENEM; 111’1=0Q; ;—_——(é nonpec:
i KabuHokH, =0;
‘;(())171 ka6uHoi, H=500 &

Puc. 88. 3aBUCHMOCTD MUAHHAMaJb-

. 3 — BCTpeEU-
| — noNyTHDIA BETEP; 2 — wTHIb; 3 P

Hbtii BeTEP

—40——) , TIO3TOMY
M BeTpe BeJHUHHA & MHHHMAJbHA npu V— U min

p() Th yBeJH’IqKBaeICﬂ a Hp II()Uy[ [0) e BeJUYnHa £ MUHH-
M BET Bean
C 3 )43 H p

HauBHirojHefilas cKo

7]
MaJjibHa (V +U min s

% i % ‘ 3aBUCAMO-
I/IéMeHeHue HauBLIrOLHENIIeH KpenCepCKOH cxc;p;ocgé %0
¢TH OT CKOPOCTH 3KBHBA/JEHTHOTO BeTpa J0Ka3aHO q}; coiaoro acxona
[lpy, TOCTOSIHHON CKOPOCTH MHOJETa yBeJInUYeHHe acosoro pac et
I/IBl(I))ILI;iT K yBEJUUEHHIO KHJIOMETPOBOrO pacxona T p -HOJleTHOI‘O
Hp‘JIOMeTpOBbIﬁ pacxojl TONJIUBA yBeJINYHBaeTCA npna poéopo"ros s
};gca BPENLHOr0 COTPOTHBJCHHA BeproJjera H %HCJ;CXOI[ o ey
c; éHHTa Tlpu ysenvueHun MOIHHOCTH YaCOBOH P on yeemm e
ICD;{erHOS‘TOM}; MHHMMAJBHBIH KHJIOMETPOBbIK upa;ggny ;eJII/I‘{eHI/I’I/I ootner-
; ‘HOM' KOH ;
i GoJipllie IKOHOMHIECKOH, hicoT)
O aKte. 207D 3 Tb MHHHMAaJbHOTO KHJIOMETD
: aBUCHMOCTDb
aKyke BO3pacTaerT. , naoMerpo;
gg?(?T;achom TOMJIMBA OT IOJIETHOTO Beca A gplasnmqﬂblx P
IpEMEHEeHUs H BBICOT M0oJIeTa MOKa3aHbI Ha pHuc. o-ﬁa-ccamupcxom sapi-
p [Tpu MaKCuMaJbHOM B3JIETHOM Bece B rpyso DO o Ho-
anTe MHHMMAJbHBIH KHJIOMETPOBLIH pacxon— 0, ,

7 aeTcd.
1 HayuBHIFOHelLIash KpercepeKas CKOPOCTb yMeHbIl

Puc. 90. 3aBHCHMOCTb
HaWBHTOAHERIIEd Kpei-
cepckoii CKOpOCTH BEDP-
TOJIeTa OT CKOPOCTH K-
BYBAJEHTHOTO BeTpa

10 20 30 U, xmi
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. . ABHCHMOCTb MUHHUMAABLHOIO
KHJIOMETPOBOTO pacxoja TOMJHBaA OT
IIOJIETHOTO BECa BepPTOJieTa:
1 — BapHaHT C ONDPBICKHBAT

eneMm, H=0;, 2 — :

onbliuBareaeM, H=0; 3 —c HO}J,BBCHO% 1{23614(—: necom, f1=0:

Holt, = R i -
noti 500 #; 4— ¢ MOMBeCHoH KAGHHON 1 — ¢ onpeiCKHBaTeNeM, 2 — C OIBII
0 ’ 3 — ¢ nonsecHo# KaGHHON HpaTene:

Puc. 92. 3aBucHMOCTb KHJIOMETPOBOT
pacxoja TOIJIMBA OT CKOPOCTH IIO.JeT
BepTOJIETa C MaKCHMAaJbHBIM B3JIETHEI

Mu
YIH;I;JI;H;];\{%]{B;;;ETHOM Bece — 0,81 xI/km (¢ yueToM BHIPaGOTKH TOIL
J IlIeHHs TMOJEeTHOrO Beca ‘ /
T e weens pacxoabl TOIIUBA B moJjere OV

1

- § 8. XAPAKTEPHBIE KPEVMCEPCKH
E PE)KHMBI NMOJIETA
U ONPENEJIEHHE 3ANTPABKH BE
PT
TONJIHBOM ONETA

Ilpu 4
zlomxry)rreiigﬁgfboioiaenpaBKe BepToJieTd TOITMBOM HaubOJbIIas TPO-
CTh - T4 COOTBETCTBYeT HauMeHb ‘
xony. Ilosromy sxoHOMHY asIDAIOT peRION
eCKYI0 CKOPOCTb HHOTZLA ’
MaKCHMAaJIbHOH NPOJONKHT ; mera. Do wak.
eJBHOCTH II0JIETa BepTOJ b '
CHMAaJBHOH HPOLOMKUTEb BHrAX HpHMOHEHST MA-
HOCTH BO BCeX BapuaHTax
¢ : : INpUMeHEHHS Ha-
pgﬁ;{:cs; B JAuanasoHe ckopocteit 80—110 xm/u. U qeni) ‘MeHbllIe ciﬁ
‘ , TeM, CJAeJd0BaTeJbHO, GOJBILI . :
€ BpeJHOe CONPOTHB
BO BCeX BapHaHTaX HPHM : g e ot
eHeHHsl NOJEThl Ha IIPOMO
JIKH oC -
JYTCS HA CKOPOCTAX 1o npubopy 75—95 xamsu. por TOAHOSTE Be

I'pad i
o poﬁggh;:]a;‘);mepnsy}omnn 3aBUCUMOCTDb INIPOJOJKHTENBHOCTH I10-
J H TOILIMBOM IpPH CKOPOCTH H
o npubopy 75-—95
e ‘ Km/4
HaBl;I;l;OTe 500 # ¢ MaKCHMAaJIbHBIM IIOJCTHEIM BecoM 3132%0 kI u as é)-
UHOHHBIM 3anacoM Ha 30 mux noJera, nokKasau Ha puc. 93 P

ITo T y
Mepe BBINOJHEHUA IIOJEeTa Bec BepTo.ne' a MeHbIIaercda, a I10-
3

3TOMY YMeEHbIIaeTcsd IIo p OJist 1T
HbIIaeT 1oTpedHas 0J1 q
. €Ta MOIHHOCTh U WaCOBOU pac-
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Jljsi yyeTa BHITOPAIOUIErO TOTJIMBA
acueT TPOAOJKHUTENbHOCTH W Aalb-
HOCTH TOJIeTa NPOU3BORHUTCA N0 cpel-
jeMy IOJIETHOMY Becy:

Gy
ch = Ggan— (- : 350
2
yMeHbme}{He [OJIeTHOTO BECa BepTOJIE' 250

ra TI0 Mepe BbHITOpaHHsA TOIIKBA aena-

eT 11€1eCO06PasHbiM  BbIIOMHEHHE no-
7eTOB HAa TMPOJONKHTENBHOCTD Ha BH- 150
core 500 », moToMy UTO TpH MAaJblX
OJIeTHBIX Becax yacoBble PacXoilbl Ha 50
peicoTe 500 # MeHblile, UeM B NOJETE 5 . ) s iy
y semau (CM. puc. 88). '

Haumenblline KHJIOMETpPOBLIE pac- Puc. 93. 3aBUCHUMOCTb TIPOJOJIKH-
<OJlbl TOMJIMBA M MaKCHMajbHas 1ajb- TeJILHOCTH  FIOJIETA TPY30-MACCakup-
HOCTb TOJIeTa ¢ 3a/laHHLIM 3amnacoM Cq‘fgooMBepmmm OT 3anpapKi TOM:
romsiuBa GyayT y Beprojera B Irpyso- '

[acca:KUpCKOM BapuasTe B WITH/C IIPH
ckopoctn 130—140 KM/, & B CEJBCKOXO3SHCTBEHHBIX BapuaHTax — IpH
cxopoctn 1102115 xu/u.

CKopocTb TOJIeTa, COOTBETCTBYIOILYIO MAaKCHMaJbHOH JAaJbHOCTH
10JIeTa, HA3bIBAKT PEXUMOM Maxcumaabnoil nambrocta. CienosaTesnb-
HO, Ha ‘HAWBBIOHENIIAX KpelicepCKHX CKOPOCTSX TlosieTa U HMEIOT MeCTo
PEKUMBL MAKCHMAaJbHOH JAaJbHOCTH TI0JeTa. Kpowme TOrO, N3 OmNpe-
JeJeHHAsT KHJIOMETPOBOTO pacxona CilefyeT, UTO B TIOJIETe HA 3aJaBHOE
pacCTOsiHHE Ha pexnMe MAKCHMAJIBHON JaMbHOCTH SKOHOMHUS TOILIMBEA
nangoasmasi: Gi mn =9minl. HausbrofHeHIINE CKOPOCTH TOJeTa HC-
[OJB3YIOTCS B GOJBIIMHCTBE NOJICTOB Ha najbHOCTb. Kak mpaBuio, mo-
JeTh Ha AaJbHOCTb BBIIOJHAIOTCA HA BoicoTax 10 500 m. M deM MeHb-
lle BLICOTA TOJeTa, TeM MeHbIIE KHJIOMETPOBLIAL pacXxox H gosble
1 AMbHOCTD TIOJeTa HJH SKOHOMHS TONIHEA.

Ha seprojierax B Ipy30-NaccaxipCcKoM Bapuanre JJsi TOJY4EHHT
MHHMAMAJbHBIX KHJIOMETPOBBIX pacXoloB BbiIePIKHMBAIOTCS CKOPOCTH 11O
npubopy 120—130 xm/4. Kpeiicepckas CKOpPOCTDH nosera B Kopabeab-
wom Bapuante — 120 xm/u. Ha BeprosieTax Xe B CeabCKOX03UCTBEHHBIX
BapHaHTaXx ¥ B TPaHCIOPTHOM papuaute € Tpy30BOii naaTdOpMOH HaH-
BRITOHEHIIHe CKOPOCTH 105—110 M/« mo mpubOPYy IPAKTHIECKH €O~

BnazarwoT C MaxcuMaJbHO JOIYCTHMBIMH.
KoaunuectBo 3anpasJjisieMmoro TOMJANBA CKJaJbBaeTCs H3 TOIIJINBA,

pacxoayeMoro Ipu B3JETE Gy ,,, ; Ba0Ope BLICOTHI G, , . B Kpeicep-
ckom moaere Gr . ; HA CHHKEHHE Gr,, ; Ha TIOCA/IKe Gr . > AJ51 IPO-
rpeBa u OonpoGOBaHHA nsurateneh na semae Gy, H aspoHaBHIAILHOH-

woro 3anaca TonauBa Gry,, » T €

Ja + GTH.B + GT I‘.H+ GT CH+ GTI[OC + GT39M+ GT aHS'

Gr = GTB3
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Puc. 94. 3apucuMocTs gadbHOCTH 1O-
JIeTa TPY30-NAaCCaKUPCKOr0 BepTONeTa
OT KOJIMYECTBa 3aNpaBJseMoro TOIJHBA
H CKOPOCTH BeTpa '

Puc. 95. 3aBucumocts nambHOCTH oM
Ta ¢ annapatypodl ONPHICKUBAHUS
KOMMYECTBA 34ANPABJASEMOr0 TONITHBS]
CKOPOCTH BeTpa

Ecan asponaBuraumonunisi 3anac TonnuBa OGeperca Ha 30 mun

min
2 i
Hpu ocraTke #a BepTomere Tommusa 53+5 4 BKJIOYAETCSH CHTHAMH
3aid. Ha sanyck, nporpes, onpofoBaHHe ABHTaTe]el B TeueHxe 5 Mulj
H KOHTDOJIbHOE BHCeHMe HeoGxomumo 8 xI tommmsa. KoJquuectso TOI-

JINBaA, pacxoayeMoro IIpu B3JIeTe U Ha60pe BBICOTBl, CHHIKEHHUH H TI0-

i

C41Ke, 3aBHCHT OT BBICOTHI II0JIETa H PeXUMa paGOTH ABHTATENel Ipu!
BbICOTe Mostera 500 # Ha peKOMeHITyeMbix pexuMax pacxonyeTcsi' npn-g
MepHO 5 kI TONJIHBA Ha HAGOP H CHHIKEHHe. ITpu sTOM Ha moaBeMe Bep-fﬁ
TOJET NIpOJIeTaeT TMPUMEPHO 3 KM 32 2 MUH, 2 HA CHHKeHHH 4.5 km saf
3 mun. Tonauso, pacxomyemMoe B KpeicepcKoM moJere, MozKeT 6bITD,
ONpPENENeHO 10 BENHUHHE KHJIOMETPOBOTO HJH 4acCOBOIO pacxozma (cMm T’
puc. 86—93). Pacxoanl TomamBa s BapHAHTOB JIECOIIOXKAPHOTO i
<<Kp/aH>> MPaKTHYCCKH TaKUe e, KaK H B TpancnoptaoM. Ha puc. 94 95
H300paKeHDl TPaQUKH 1/ ONPENeNEHHS KOJIHIECTBA TOIUIHBA B 34BH-
CAMOCTH OT NaJbHOCTH FOPH3OHTAJNLHOTO TIONETa, CKOPOCTH H Hampas-
JICHHA BETPA IJIST BEPTOJETOB B IPY30-IaCCAXKHPCKOM H CeJbCKOXO3 -
CTBEHHBIX BapHAaHTAX C MAKCHMAaJbHBIM B3JIETHEIM BECOM H a’poHABH- :
TallHOHHBIM 3anacoM Ha 30 Muw mosera. '

[To stuM ke rpaduxam Momxmuo ONPEeIeaHTh NAJbHOCTb IIOJIeTa MO
KOJHYECTBY 3alIpaBJasgeMOr0 TONIHEA.
I[Tonnast eMkocTh TOMMHBHEIX GakoB 630 15 A4, YTO IPHMEPHO CO-
~orserctByer 465 xl. Pacuetnoe e KonuuectBo 3aupaBAseMOrQ TOI-
JIMBA B TpaHCNOPTHOM Bapuante 360 xI". Ilpu 3TOM ¢ MaKCHMANBHEIM
B3JIETHBIM BeCOM B Ge3BeTpue BepTOJET B TPY30-IacCakHPCKOM BapH-
ante nposeraer 380 K#, a npu NOJHBIX 6akax — 510 xku (cMm. puc. 94).
Ilpu HOpManbHOM BaneTHOM Bece AAMBHOCTL HOMETa YBeJIHYHBAETCS
CTHOCHTE/NBHO PaCcCUUTAHHON 110 puc. 94 ra 20— 25 xu.
Hast BepToJieTa B CebCKOXO3AHCTBEHHBIX BapHaHTax pacueTHasi 3a-
npaBka TomIuBOM cocraBiaser 100 xI'. IIpn MaKCHMaJbHOM B3JIETHOM
BECE Ha HamBBIrORHeHINel Kpeficepckoll ckopocTH IIpakTuyecKas maJb-

128 ) i

JI€Ta, TO €ro MOXKHO ONIpeaeJUTh KakK GT =
aH3

gOCTh NOJIeTa 1O pacuery 52 kM B BapHaHTe ONbBLIMBaTens u bl xm B
papHaHTe ONPHICKUBATES.

Cuenyer yudTBIBaTh, UTO TPadUKH NI pacyera AajJbHOCTH IOJETA
B CEJIbCKOXO3SIICTBEHHBIX BaphaHTax (cM. puc. 95) mocrpoess ais
ckopoctu no mpuGopy 110 x4, HauBeIrogHeHIIeH AJAs MITHJIEBBIX yC-
JIOBHH, YBeJHUHTh K€ CKOPOCTb NPH BCTPEYHOM BeTpPe HeJb3s BCIeN-
CTBHE OrpaHHYeHHsT MaKCHMaJbHO MOMYCTHMOH CKOPOCTH IO YPOBHIO

puOpalui.

T'zasa VI. KPUBOJUHEWHDBIY NMOJIET ‘
H MOCAJKA C PABOTAIOLIUMHU N BHTATEJIAMHU

§ 1. OBIIASI XAPAKTEPHCTHKA BHPA)KEH
H CHHPAJIEH .

Ha BeproJserax ¢ IIapHUDHEIM KpeIJIEeHHEM JIONACTell IHJIOTaX B
BEPTHKAJbHON ILTOCKOCTH, KOTJa a’pOjMHAaMHUecKas Cujia BHHTOB Ha-
npasJeHa K 3¢eMHOH TIOBEDXHOCTH, 3aTpelleH.

PyxoBopcTBO 1O JIeTHOH 3KCIJIyaTalHd paspeliaeT BBIIONHATD
AU pasrofnl ¥ TopMoxenus (cM. 1. V, § 3), BHpakH, pasBOPOTHI,
CKOJIbJKEHHS, a B YUeOHBIX IEJIAX NS OTPAOOTKH TEXHHKH ITHJIOTHDO-
BaHHS BBIIOJHSIOTCS CIHDaJH.

BupaxoM HasbiBaeTcs KPHBOJHHEHHEIH MOJIET B TOPH3OHTAJBHOMN IVIOCKOCTH C Pas-
BOpoTOM Ha 360°. JIsf HCKPHBJEHHS TPAEKTODHH B TFOPH3OHTANBHON NAOCKOCTH HEOG-
XOJHMO CO3/[aTh HeypaBHOBEIIEHHYIO CHJY, NePHEHIUKYJIADHYI0 K TPAeKTODHH IBHIKe-
HHS M PacCJOXKeHHYI0 B 5TOH Ke IVIOCKOCTH. Takas cHia c037aeTCs OTKJIOHEHHEM
10 TONMepedHOH OCH a3POJMHAMHYECKOH CHJBI HEeCYIHX BHHTOB, [IO3TOMY BHDaXH Bbi-
MOJIHSIIOTCSE ¢ HEKOTOPBIM KPEHOM.

Bupax, BEIoaHseMblil Ge3 CKOJIbXKEHHS, Ha3bIBAlOT KOOPJHHHPOBAHHHIM. IlpH
KOOPAHMHHPOBAHHOM BMDaxe HalpaBJeHHE CKOPOCTH HeNDEPHIBHO H3MeHSieTcsl BO Bpe-
MeHH, IIO3TOMY [BHXKeHHe BepToJieTa HeyCTaHOBHBINeecst. Ho ecM BenuuMHA CKOPOCTH
110/IeTa, YIVIOB CKOJIbXKCHHSA, KPeHa H TaHraXa C TeYCHHeM BPEMEHH He M3MeHsieTcd, TO,
C H3BECTHOH CTeNeHbI0 NPHO/IUXKEHHS, MOXKHO CUHTATh BUPAXK YCTAHOBHBHIMMCH. ¥CTa-
HOBUBIIMACS KOODPIAHHUDOBAHHBII BHpaXK HasblBaeTcd NpaBUbHBIM. [IpH npaBusbHOM
BUPaXKe BBUAY NMOCTOSHHOTO yrJa KpeHa He H3MEHFeTCS CHJa, HCKPHBJAIOMIAs Tpaek-
TOPHIO, a NMPH OTCYTCTBHH CKOJIbXKEHHS LEHTDP THMKECTH BEPTOJETa ONHCHIBAET OKPYX-
HOCTb B TOPH30HTAJbHOH IJIOCKOCTH.

Jast nosyueHus BHpaXa C HEH3MEHSIOUWHMHUCS BO BPEeMEHH HapaMeTpamMH OOLIYHO
HeOGXOIUMO BHINOJHHTb HECKOJIbKO BHpaXKel noapsif. M npaBHibHBIA BHpax ¢ IOCTO-
SIHHBIM YIJIOM KpeHa, BBIIOJHEHHBIH NMOAPSN He MeHee 3 pa3, HA3bIBAETCS CEPHHHBLIM.
Bupax ¢ KpeHOM [0 45° Ha3BIBAIOT MEJAKHM, a ¢ KpeHOM Gosee 45° ray6okuM. B 3apu-
CHMOCTH OT HanpaB/JeHHS BPaIleHHs Pas3/HYaloT JeBble M Mparble BHPAXKH.

TIpocTpaHCTBEeHHBIH MaHEBD, NMPH KOTOPOM LEHTP THMKECTH BEpTOJeTa ONHCLIBAET
TPaeKTOPHIO B BHIe HMJIHHIDHYECKOH JIHHHH, HasblBaeTcs CHOHDaJblo. Cmupanb,
BHINOMHsIeMAas ¢ HaGOPOM BBICOTHI, Ha3bLIBAETCH BOCXOMsAUIEH, a CO CHUKEHHEM — HUCXO-
nsmeti. Ecau NpH BHIIOJAHEHHM CIHPad CKOPOCTb, YIOJ KPeHAa H YroJ HAakKJOHA Tpaek-
TCPHH K TOPU30HTY OCTAIOTCS HEH3MEHHBIMH, TO CHHPaJb HA3bIBAIOT YCTAHOBHBIHEHCH.
YeraHoBUBIIAACS CEpadb, BHIOMHSEMasl 6e3 CKOJbXKEHUs, HAas3hIBaeTcst MNPaBHIbLHOMH.
A ecnu yron xpeHa A0 15° ¥ OTHOCHTeJbHO OOJbILOK paguyc NPH HE3HAYHTENbHOM
M3MEHEHHH BBHICOTHI, TO CIIHPaJb CUNTALTCS MOJOTOH. ‘

TloBOpOT BepTOJETA Ha ONpPE/E/IEHHHBIl YrOJ OT CBOEro Kypca HA3HIBAIOT PasBOpO-
ToM. B JeTHo#l sKkcriyaTauuu OOBIYHO NPHMEHSIOT YCTAHOBHBIIHECS Pa3BOPOTH Ge3
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CKOJIbXKEHHS!, KOTOPbie SIBJASIOTCH  UacThy,
TWPABHABHOIO BUPaXKa WIH ClHpain. Iope,
BEPTOJETA O TPAEKTODHH, He COBINanai.
el ¢ ero NPOACALHOH OChIO, WK OOKOBog
JBHXKCHHE B DPe3yabTaTe MOBOPOTE BepTo.
JeTa B MOJIETE OKOJNO BeDTHKANBHOH OM ug
HEKOTOpHI yroJ, Ha3HBAaeTcs CK 0.1 b X e.
HHeM.

CxeMa CHJl M XapPaKTEPUCTHKH NMPaBUb.
Horo eupaxa. Cxema cuJ, NeHCTBYIOIIHX Ha
BEPTOJNET TPH BHIIOJHEHHH TIPABHIbHOTY
BHpaxa, H3o6paxeHa Ha puc. 96. Ypasme.
HHSl JABHKEHHS BepTOJIeTa B CKODOCTHOR
CHCTEME KOOPIHHAT CIeLyloliye:

=G —coxpaHeHHe TOCTOSHHON BEICO-

TH;
—X=Xna— BHEpXKYUBAHHE

CKOPOCTH;
Z=const —co3/1aEHe TNOCTOAHHOTO paiuy-

ca HJIH YTAOBOH CKOPOCTH Bpa-

NOCTOSTHHOK

LIEeHHS;
IM:=0 — pHIepKHBaHHE TOCTOSAHHOTO
Puc. 96. CxeMa B3aHMOJEHCTBHA CHJI HA  _ yria KpeHa;
PaBHABHOM BHpaXe IMy=0 — OTCYTCTBUE CKOJbKEHHS,
» —
3IM,=0 —coxpaseHHe IOCTOSHHOTO YTJa
TaHTaxa.

, .
Memﬂo npunuuny J[’Anambepa HeypaBHOBelleHHAs CHJa Z B OTHCAbHO B3ATHIE MO-
BPEMEHH YDaBHOBEIIMBAeTCsl LeHTpoGexHol cumofi: Z=Frs. Benuunna uenrpo-

Gv2

GexxHoll CHbl onpejenserca no gopmyne Fue = ——, nosroMy, 3xas yto Z=Y {gy,
MOXKHO ONPENeIUTb PAAHYC BApAXa: &

Gv?2 Gv?2

gFus  EY 1Y’

=

VuutniBas, yto G=Y, noayyum
V2
£1gy
Takum o6pasoM, paguyc B
, upaxa rteM Goabile, yeM OoJb
Lot Sy , e CKOPOCTh TOJeTa I
. Ipyroit BaXHON XapaKTePHCTHKOH BHPaXa fBJIAETCS BPeMsi €ro BHIIOJHEHH i
0TOPOE MOMHO ONpEJENHTb, 3HAA IVMHY OKPYKHOCTH H CKOPOCTb Ha BHpae: ’1
Lo : i
2r  2mV?2 2V v
= o , wmt=0,64 —.
v o Vgtgy g gy Totgy :
CaenoBaTesibHO, H BpeMsl ;
R BHpAXK4d YBEJHYHBAETCS NMPH POCTE CKO
 yMeHbIUEHHH YFia KpeHa. PP poctit Honera ¥
VIMIOBYIO CKOPOCTH KOOPAHHHPOBAHHOTO BHPAXKa MOXHO HaHTH MO QopmytaM: »

u)=-——-’pu1p[w__._£_tg_1-
r \ %4

Kak cnenyer uz GOpMYJH, B NOCTYNATEIbHOM II0JeTe YIVOBas CKOPOCTh YBe.Id:
YHBAETCS NPH YBETMIEHHH YIJIa KPeHa H YMEHbIICHHH CKOPOCTH. ype

[Npu NmOCTOSHHOH CKOPOCTH TOJeTa IOTpebHast adpONMHAMHUYECKast CHJIA HeCYIlux
BUHTOB Ha BHpaxKe GoJiblle, yeM B FOPM3OHTANLHOM TOJeTe, TaK KaK, MOMHMO yPaBHO-
BeIlMBAHKA BPEAHOTO CONPOTHBJEHHS NJAAHEPa H IOJETHOIO Beca HEOBXOZMMO CO3/A-
HUE CHUAB! JIJIS1 HCKPHBJEHUS TPAEKTOPHH, ) A "
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BejiMuKHa LEeHTPOOCKHON CHIBL TEM GoJibllie, yeM GoJbUie Yroa KpeHa:
Fue=0G1tg7.

noaTOMy npu yBEJIquHPIH yria erHa Ha Bﬂpa}Ke yBeJm‘mBaeTcs{ U noTpeﬁHaﬂ Moni-
HOCTb. A pi 0434 BHINONHEHUSA yCTaHOBHBLUEI‘OCﬂ Bﬂpa)!(a nOTpe6Haﬂ MOILIHOCTb nBHFaTe'
ﬂef{ U MOUIHOCTD, co3jaBaeMast HUMH, JOJI2KHBl OBbITh paBHhI. CJIe]lOBaTEJ‘leO, ﬁpeﬁeﬂb’
4pit yroJl KpeHa Ha BHpaxe OrpaHHdeH pacnosiaraeMoil MOUIHOCTBIO LBHraTENeH.

Haﬂ60.ﬂbwﬂﬁ H3OLITOK MOIIHOCTH and MaHEBpHpOBaHHﬂ COOTBETCTBYET 5KOHOMH-
quKOﬁ CKOPOCTH TI0JIETA, o3TOMY Ha SKOHO\MquCKoﬁ CKOPOCTH MOXKHO C€O31aTh Ha
npaBH{leOM BHpa}Ke MaKCHMaﬂbHHﬁ yroJ erﬂa H MaKCHMaJabHYIO BepTHKaanylo
neperpysKy:

Ry

e e

ny"“Gv

gre Ry — cocTaBisiomlas a5POIMHAMHUECKOH CHIBl Ha BEPTHKAJIBHYIO oCbh TOTOUHOH

cuCTeMbl KOODAHHAT.
CBsi3b MeXLY BePTHKAJIbHOM neperpysKkof W YriOM Kpena CICAYiomast:

Ry Y 1

G =Gcosx_cos~('

ny =

3uayeHus neperpysKun aad HEKOTOPHIX yrJoB Kpexa NpUBEACHBI HUXKe:

0 10 15 20 30 40 45 50

Vroa KpeHa, Tpan . . .
1 1,02 1,04 1,06 1,16 1,30 1,41 1,56

Ileperpyska . . . .
%

§ 2. OCOBEHHOCTH BbINOJIHEHH S BHPAXEMH,
PA3BOPOTOB, CIHPAJIEH, CKOJIb)KEHHA
Y JIETHBIE OTPAHHYEHHA

 BbinoJHeHHe BHpaMed M PasBOpPOTOB HA COOCHBIX BepTOJieTax He-
3HAUUTEJbHO OTAHYAETCHA OT Bupaxeil U pasBOpPOTOB CaMOJETa H Jer-
ye, yeM Ha OJHOBHHTOBLIX BEpTOJETAX. YnpoieHre BLIIOJIHEHHUs BHpA-
el I pPa3sBOPOTOB OOYC/IOBJEHO OTHOCHTEIbHOH a3poAHHaMHUYECKON
cUMMeTpHell COOCHOH CXeMBl BHHTOB, 2 nosToMy H pa3basaHCHPOBKA
BeprosieTa B KPHBOJUHEHHOM T10JeTe MEHBIIE.

BBox B BHpAaX OCYUICCTBJASETCH KOOpIUHHPOBAHHBIM OTKJIOHEHHEM
negasu W PYyYKH YOpaBJEHHS. A BBHAY TOTO UTO CTENEHb nolepeyHon
CTATHIECKOH YCTONUMBOCTH COOCHBIX BEPTOJETOB GoJibllie, yeM IyTeBOil,
ass of6Jerdenusl BBOAA B BHpaX JyHIlIe OTKJOHATDL TeAaNb C HEKOTO-
pPLIM ONepeXkeHHeM OTHOCATE/IBbHO IepeMenleHHs PYYKH yrnpas/eHus.
B stoMm cayiae Beprojer OyAeT CTPEMHTHCH ¢o31aTh KpeH B CTODOHY,
IPOTHBOMOJIOKHYIO CKOJIBXKEHHIO, ! noTpefyercs MeHblliee OTKIOHEHHE
pYdKH YIpaBJIeHUd.

Jlas mpefOTBPALIEHHs CHIKEHUs BePTONETa Ha BBOJe B BMpax He-
06X011MO OLHOBPEMEHHO € OTKJIOHEHHEM Nelajn 1 PYUKH yIIp aBJIeHHUS
yBEJHUHUTb MOILHOCTD JBHrartesell. YBeiaunuenne o0Lero mara IpH BBO-
Jle B JeBbIil WIH B IPaBblii BHPaX OAMHAKOBO npH IOCTOSTHHOM YT
KpeHa.

Kpowme TOro, npu BBOJE B BUpaXK CJIELAYET VYATHIBATh, YTO BEPTOJIET
o6JaagaeT IPOROJBHON CTaTHYeCKOH YCTOWYHBOCTbIO IO TMEPErpyske, a
T03TOMY NpH KOODAHHHDOBAHHOM BHpaxe TpebyeTca OTKJIOHEHHE py4-
KW yIpaB/eHud Ha cebd.
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ITo mocTHKeHHH 3aTaHHBIX KHHEMAaTHYECKHX NapaMeTpOB BHDaxka
(KpeH, CKOpOCTh, HyJeBOe CKOMbXEeHHe) HeoB6XOIHMO He3HAYUTeNbHg
OTKJ/IOHHTD Iefajb H PYUKY YNpaB/IeHHs B CTOPOHY, TPOTHBONOIOKHYIp
BAPaxXy, 4T0Gkl He OBIO YBeJHYeHHS KpeHa 10 HHeplwd. [IpH BEIMOA.
HCHHM BHpaXa HEOOXONMMO CJEIUTh 3a OTCYTCTBHEM CKOJIbXKEHHS p]
TIOCTOSTHHOH BEJNMYHHOM YIJIOB KpeHa, TaHraxa, CKOPOCTH, BBICOTH, g
TaK)Ke 3a ODHEHTHUPOM BLIBOJA.

IIpy BBIMONHEHMH NPaBOrO BUPAXa Yroa TAHMaKa HECKOABKO MEHb-
LIe, UeM IpH BBIIOJHEHAH JIEBOTO € TAKHM Ke YIJIOM KDeHa, TaK Kag
OTKJIOHEHHE NPABON Ne[aJIH BHISLIBAET YMEHDbIIEHHE a3POLHHAMUYECKO
CHJIBI BCDXHETO BHHTA, €ro NPOLOJbHOR CHJIBI U KAGPHPYIOIEr0 MOMEH-
ta. Ilpn BhIMOMHeHWH JeBOro BHpaxa, Ha060pPOT, a3pONHHAMHUUECKAS
CH/Ia BEPXHET0 BMHTA H €ro KaGpHPYIOUIMI MOMEHT YBeJIHYHBAIOTCH,
Ilpu BhIMONHEHHH JIEBBIX W NpaBbiX BUpaxed yncio oGOpoToB Hecy:-
HIUX BUHTOB yBeJHUHBaeTCs Ha 6—8Y.

BoiBox u3 BHpaa HauuMHaeTcsd 10 HAMEYEHOro OPHEHTHpa, eCam:
YroJl 1m0 KoMnacy IIpHMEpPHO paseH yriay Kpewa. JIig 31oro menafb OT-
KJIOHAIOT C HEKOTOPBIM ONEPEeKEeHHEM OTHOCHTENbHO MepeMeIleHns
PYUKHM YNDABNECHAS, 4TO H IO3BOJISAET OGECNeYHTh JYULIYIO KOODHHHA-
unio neuxKenuil. IIpu Beixome Beprosiera M3 KpeHa pyuka praBJIe‘HHH‘
U NneflaJH yCTaHABJAUBAKTCA B MOJOXKEHHE, COOTBETCTBYIOIIee TOPH30H-
TaIbHOMY II0JIeTY Ha JL@HHOHA CKOPOCTH, H OJHOBPEeMEeHHO IJISI JIBHIaTe-
Jed yCTaHaB/IHBAETCS TPeOyeMBIll PeKUM PabOTHL

Ha Beprosiere Ka-26 paspermaercs BHIIOJHATD BHpPaXH H pasBopo-
Thl ¢ KpeHoM 1o 40° B anamasone ckopoctu ot 40 km/4 mo npubopy xo
CKOPOCTH MeHblle MAaKCHMaJ/bHO AONycTuMod Ha 30 xm/4. Ha ocranab-
HBIX JKe CKOPOCTSX KpeH He JOJKeH npeshimarth 20° a nHa pasBoporax
[ip1 NepeMellenHaX y 3eMJIH CO CKOpPOCThIO MeHee 30 KM/4 MaKCHUMAJIbHO
JOMyCTHMBIA yroJa Kpena 15°. -

Hanuuue wranr onprickusarens tpebyer npu Pa3BoOpoOTax y 3eMJi
HOBLILEHHOTO BHHMAHHA. A BCE JOBOPOTH M MaHEBPH y 3eMJIH C Celb
CKOXO3AMCTBEHHOM anNapaTypoi cleayeT IPOH3BOAUTD ¢ KpeHOM 10 10°

PasBopoTsl 15t 3aX00B Ha CAeAYIONHE TOH JOMKHBI BHIIOIHITHCS
B CTOpOHY TIOHMKEHHUsI MECTHOCTH C KpeHoM 1o 40° Ha cKopocTy 1o mpu
6opy 60 K/« u BEICOTe He HuKe 50 M HaX NPENATCTBAAME.

Ilpn monerax na BepTO/ieTe B reosOropasBeiOYHOM BapHaHTe HC
THHHAA BLICOTA HA DA3BOPOTE NOJKHA OHITh He MeHee 50 M, a Kpew
He Gostee 20° Ilpu noserax Hax mMecToMm moXapa yroua KpeHa IIpH pas-
Boporax He AoJKeH npespimarh 30°, Ilpu moserax HOUbIO HAH B 06Ja-
Kax yros Kpema Zo/mKeH ObTb He Gosee 15°. Ilpu moctpoenun mpsimo-
YTOJILHOrO MapuipyTa Haj aspoApPOMOM IO OXHON HPHUBOAHOH pPagHO-
CTaHuuu yrosx kpena pased 10° mpu cropoctu 120 &m/u.

Crnpanb. Kak TpaBH/IO, B yueGHO-TPEHHPOBOUHEIX TONETAX BBHINOJHSIOTCH HHCXO-
Jsmye CNUpaii, HO IONYCKAaeTCH BBHINOJHEHHE H BOCXOXSIIHX.

IIpy BBINONHEHHE BOCXOAMINEH NPABUBHON COHPANH JOMKHB YACTHYHO COBIIIO-
44Th YCJIOBHA YCTEHOBUBIICTOCS HaGoPa BBHICOTH, 4 YACTHIHO — NPABHIBLHOIO BHpaKA.
TIpu BRINOJHEHHMH NPABHALHOA HHCXOAALLEH CUMPAId YaCTHUHO NOTKHBI COGJIONATHCS
YCJIOBHS YCT2HOBHBLIETOCH CHHXKEHHS ¢ PaGOTAlOLUMH JBUTaTeIAMH, a YACTHUHO —s
NPAaBUJIBHOTO BHpaXKa.
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XapakTepHCTHKH chOHpajeldl ONpelesifioTC aHAJOTHYHO XAapaKTePUCTHKaM mnpa-
BHJBHOTO BHpaXa M YCTAHOBHBIUMXCS MOJETOB IO HAaKJOHHOH TpaekTopuH. Hucxoas-
flas COHpajb BHIIOJHSAETCS C DPEeKHMa YCTAHOBHEBILEIOCH MOTOPHOTO CHHXKEHHS IIaB-
HBIM KOODAHHHDOBAHHEIM OTKJIOHEHHEM II€fajH M PYuKH ynpasjenus. Beox B cmupanb
§ ee BLINONWeRMe, a TAKKe BBIBOJL aHaJOTHYHBI BHpaxy. BennuuHa ofumero mara
3aBHCHT OT TpefyeMoil BepTHKAAbHOI CKOPCCTH CHHXKeHHs. Bocxoasmas cnupanb Hauu-
HaeT BHNOJHATLCS HAa peXHMe YCTAHOBHBIIErocst HaGopa BHICOTH. JlJiA HCKIOYCHHS
CHHXKEHHs] IPH BBOJE MOIIHOCThL JBHTaTeJeH VBeNHUMBAETCH OTKJIOHEHHEM phiyara
«mar-ras»> BBepx. Kak mpaBuso, BocXoisdliHe COHPaAJH BHIOJHAIOTCA Ha TNEpPBOM
HOMHHAJNbHOM peKuMe paboTbl ABHratesefi ¥ IpPH HAMBHIFOAHEHINEH CKOPOCTH NOJD-
ema. Ho B ocHOBHOM pex¥M PaGOTHl ABUraTenell onpenessercs TpeGyeMol BepTHKA/b-
HOH CKOPOCTBIO. ¥TOJ KpPeHa Ha BOCXOASMIMX ¥ HUCXONSAINMX CHOHPANAX OOBIYHO He

npessbitnaer 30°.
Ckoubxenne, BoxoBoe ABUKeHMe BepTOJieTa MOXKeT BO3HHKHYTh NOM JeficTBHEM

60KOBON CHABI Z HeCYLWIMX BHHTOB U IVIaHePa, NYTeBLIX M IIONEPeYHbLIX MOMEHTOB H
Nox AeficTBHEM CKaTbiBAIOlleH COCTABMAIONIEH Beca Ha NMONEPEUHYI0 OCh CBSI3AHHON
CHCTEMbI KOOPANHAT (IPH CO3[aHHH KpPeHa).

BokoBble CHJAB HEeCYMIMX BHHTOB M IJIaHeDa MOTYT BOSHUKHYTh, HanpAMep, NpH
nocajzke ¢ 60KOBBLIM BETPOM, CTPeMsCh YBECTH BepTOJIeT C 3a[aHHOrO Kypca Ha BeJH-
yuHy yraa cuoca. IIpH IPONOJIXEHHH INoJeTa ¢ 3aJaHHBIM KYPCOM BepTOJeT JIOJIMKeH
JIETETh CO CKOJbXKeHHeM, H 4ToGH He GBI CcHOCa, GOKOBBIE CHJILL AOJKHLI ObITb ypas-
HOBELIEHL, YTO JOCTHraeTcs CO3IMaHHeM KDEHAa B CTOPOHY CKOJbIKEHHS.

[Ipu ycTaHOBUBIIEMCS CKOJLKEHHH 4eM GOoJbllle YroJ CKOJbXKeHH:
(MeHbIlle CKOPOCTH IoJeTa M GOJblie CKOPOCTh BeTpa MpPH HOCAlKe),
TeM 60oJblle TIOTPeOHBIH yrosa KpeHa (' cM. puc. 76). Y mpu mocTossiHHOM
yIJiie CKOJbKeHHs Ha GOABLUINX CKOPOCTAX NoJjeTa norpedyercs GoJblnee
H3MeHeHHe yrJa KpeHa, YeM Ha MaJblX, TaK Kak BO3HHKaer 00apuias
0OxOBast cuJa. ,

VceranoBuBIIeeCs CKOMbKEHHE MOXKET BEIIOJHATLCS H B yueGHO-Tpe-
HHPOBOUHLIX LesiX. s 9T0ro BepToseT HaKPeHseTC s B COOTBETCTBYIO-
HIyI0 CTOPOHY, 8 OT Pas3BoPOTa OH YACPXKHBACTCS OTKIOHEHHEM TeNajiy
B CTOPOHY, TIPOTUBONOJIOKHYIO CKOJIbKEHHIO.

Kax BuaHO To 6aJaHCHPOBOYHBIM KPHUBBIM (CM. puc. 74 m 75), Ha
ckopocrn mo npubopy 40 xm/4 3amachl myTEBOrO W IMONEPEYHOTO YII-
paBJenusa A0CTaTOYHBl B jHanasoHe yriaoB ckoapxenua *+80° Ilpu yr-
Jax CKoJbxenus 1o *=90° nyteBas u monepeyHas yCTOHYHBOCTH COXpa-
HSIOTCS, HO OTKJOHEGHHE PYYKH yIpaBieHus ysejanuusaercsa. Ha cxo-
poctsix no 40 Km/4 NpU BBHIIOJHEHHH CKOJABXKEHHH C OTKJOHEHWeM [e-

. nageit no 85% mOJOBHHEI HX XOJla 3alac NMONEePeuHOoro yupasJieHns 0KOo-
.10 709% [OJIOBHHBI XOAa DPYYKH YIpaBJeHHs.

Ha cropocrsix Gosee 100 xm/4 nonepeunas u myTeBas CTaTHYECKHe
YCTOIUMBOCTH COXPAHSIOTCS B JAuanas®He YIIOB CKoJbKeHHsd =+ 25°
" Ilpu sTom samacek nmyteBoro ynpasJjeHHs He Menee 50%!, a momepeuso-
. 7O — He MeHee 659, IOJOBHHBI X0Ja OPraHOB YIpAaBJIEHHS.

: CKOpoCTb MMOJeTa BLUAEPXKHUBaeTCA IO 3aJaHHOMY YIJy TaHraxa.
"Ho npw npaBoM CKO/NbXKeHHH TPeOYeTCsl OTKJIOHEHHe PYUKH YIpaBJeHus
Lot cebs1, a Opa JeBOM Ha ¢ebs, IIOTOMY 4YTO IpPH IPaBOM CKOJbKEHHA
"OTKJIOHeHa JeBas Ileflajb, YBEJIHUYHBAIOUAA a3POAMHAMUYECKYIO CHIY
{ BepXHEro BHHTA H KaOpHPYIOUIMA MOMEHT, IIPU JIEBOM Ke CKOJbXKEHHH
. .OTKJIOHsIeTCSl MpaBasi IeAalb, 1 KaOpUPYIOUUA MOMEHT BEPXHErO BHH-
Ta yMmenblnaercsa. OnHako H3MeHeHHe 0aJaHCHPOBOYHOTO HOJIOXKEHHH
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PydKd ynpap/jeHA B TIPOJOJAbHOM HANDABJIEHHH I[PH BHIIOJHEHugh
CKOJILXKEeHHH He3HAauYHTeJbHO.

Ha peprosiere Ka-26 ycranoBUBIIHECS CKOJIBXKeHHs! BBIIOJHSIOT ¢
xpeiloM ne ‘Goxee 5° Ha ckopoctsax xo 100 kM/4 w ¢ kKpeHOM He 6o-
Jee 10° Ha GOJBIIKX CKOPOCTAX II0JIETa.

Ilpn BoIMONHEHHH CKOJb}KEHHS OPraHbl YOpaBJeHHs AJs 6ajaHcu-
POBKH BepTOJieTa MOJKHBl OTKJOHATHCSA IIIABHO, a NPH IJIHTEABHOM

CKOJIb)K@HHH YCHJIHS C PbIYaroB yNPaBJeHHS CHUMANOTCA aBTOTPHM-
MepOoM.

§ 3. BUJIbl TOCAQKH BEPTOJIETA,
OCHOBHBIE XAPAKTEPHCTHKH H OTPAHHYEHHUS

MMocagka peprosiera npeactapaser coGoil 3aMeAJeHHOe IABHIKEHHE C UEabIO0 HpH-
seMaens. [locagka coocHOro BeprosieTa XapakTepPH3YETCS TEMH Ke napaMeTpaMu, uTo
M Tocallka caMoJeTa: HOCajOYHOH CKOPOCTBIO, AJHHON mpofera M NOCAJOYHOH mu-
cTaHuuel.

3a HayaJo MOCANOYHOH [HCTAHLHH CYUTAETCS NPOEKIHS TOUKH TPAEKTOPHUH HA
3eMHYIO MOBEPXHOCTh, HAL KOTOPOH BePTOJIET HAaXOAUTCH Ha Boicote 15 M. auna xe
npoGera IpaMo NMPONOPUHOHANBHA KBAAPATy MyTEBOR NOCALO0UHOM CKOPOCTH:

2
noc

2j cp

TlosTomMy mpu3eMieHHe Ha MIOIMANKAX OTPAHHUEHHEIX pasMepoB, Ha KOTOPHIX B
OCHOBHOM M 3KCINIYATHPYETCH BEPTOJIET, IeeCOOGPA3HO BHIIONHATL C MHHHMAJbHON
NyTeBOH CKOPOCTHIO,

Ecnu mocagounblil Bec BeprosieTa B KOHKPETHBIX METEODOJIOTHUECKUX YCAOBUAX
ofecniednBaeT 3amac MONIHOCTH /IS BBINOJHEHHS 3aBHCAHHA BHE 30HLI BAMSHHSA BO3-
AYWHOA MOAYIIKH, TO MOXeT GbiThb BBUIOJHEHO BEPTHKAJbHOE CHHXKEHHE, W B ITOM
caydae nyTeBas NOCA/I04HAsi CKOPOCThb, NJHHA Mpobera H IOCAAoYHAs AUCTAHUHUS paB-
Hl Hymo. Ho npu 3aBHCAHHM BHe 30HH BJMAEUS BO3NYIIHOHA IOLYIIKH norpebuas
MOWIHOCT, ropasfo CoJablie, ueM B 30HE BJAMSIHEA BO3LyIHOH moxywkH. M nostomy,
€CJH IIO3BOJISIIOT YCJIOBHSI, TalleHHe CKOPOCTH 1O 3aBHCaHUsl uUesecoobpasHee BLIIIOJ-
HATb B 30HE BJMSIHHUS BO3AYLWIHOA MOXYIMIKH, & 3aT€M BHIIOJHSATL BePTHKAJILHOE CHHKe-
HHE H NPH3EMJIEHHE. ‘

[Tocanxy BeprosieTa ¢ 3TaloOM BEPTHKANbHOTO CHHKEHHS 40 TPU3EMJCHHS HA3HBA-
10T OCAIKOH MO-BEPTONETHOMY HJIH BEPTHKAJLHOM,

Cxema cull, feHCTBYIOUHX Ha BEPTONET HA Pa3JHYHBIX 3Tanax MOCAJKH NO-BEPTO-
JIETHOMY, TOKa3aHa Ha pHC. 97. MHepuuonHble CHALI YCIOBHO He TOKA3aHBL ‘

Ias rawenns CKOPOCTH Ha DEXHME YCTAHOBUBIIETOCH CHHIKEHHS HEOGXOIHMO
YBeJIHYHBATL CHJIBI BPEAHOTO COMPOTHBJCHHS, UTO AOCTHTAETCH OTKJIOHEHHEM A3POJM-
HaMHYECKOH CHJIBI HeCYLHX BHHTOB Ha3all. :

Lyp=

b |, o
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Pruc. 97. Cxema B3aHMOAeHCTBUSA CHII IPH MOCALKe N0-BEPTOJIETHOMY
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Puc. 98. CxemMa B3anMOEHCTBHSL CHJ APH Nocafke ¢ npoberom

Jlnsi coxpaHeHHsI NOCTOAHHOTO YIJa H BEPTHKAJNbHOH CKODOCTH CHHXEHHS JOJKHO
BEINOMHAThCS yeoBue: Y =Gy, A npH yMeHbIIEHRH BEPTHKANbHOH CKOPOCTH CHHMKEHHS
nepe]l 3aBHCAHAEM CO3NAETCS LOMOMHATENbHAs NOLbeMHas cuaa u Y+AY>Gy. Tawe-
HHe CKOPOCTH NPH 3TOM IPOAOJIKAETCH, TAK Kak XoTs cuaa Gx M yMeHbUIaeTcs, yBe-
JHYUBAETCsa cHJa X BCJIEICTBHE YBeJHUEHHUA aSpOlIHHaMI/I‘XECKOI:[ cuabl BHHTOB. CxeMa
CHJl Ha PeXKHMe BHCEHHS M BEPTHKAJbHOTO CHHXKeHHs Oblla paccMoTpeHa B Il 1.

[pu nocajke no-BepTOJETHOMY C MCHOJIb30BAHHEM BJHAHHA BO3AYIIHOH MONYWIKH

nyTeBasg nocajgoudnas CKOPOCTb U AJiHHa r[po6era paBHbl HYJAKO, a TIOCAAO0YHaAsA JlPICTaI-F-
IUs 3aBUCHT OT METOAMKH HNHJIOTHPOBaHUL, MOCaj0ouYHOTO Beca U aTMOCq)eprlX yci1o-
BHil. B CcTaHIapTHHIX aTMOCQEPHBIX YCJOBHAX NPH MAKCHMAJBHO AONYCTHMOM moca-
[OYHOM Bece Ha BHICOTE, COOTBETCTBYIOIIEH YPOBHIO MODs, nocajouyHas JHCTaning
gocraBasier 135 M.
B Tex cayuasX, KOIAad 3amac MOWIHOCTA He NO3BOJISeT BLIIOJIHHTb
aasucanue Ha suicote 1,5—3,0 # oT KoJsec 10 3eM]H, l1I0CadKa MOXKeT
BHIIOJNHATBCS [O-caMoJeTHOMy (¢ mnpoGerom). Ha Beprosnere Ka-26
nocajika ¢ npoberoM MOXKET BBIIOJHSTHCS KaK € JABYMs, TaK H C OJHUM
paGoraloiuM ABUraTeseM, a TakXe Ha peXyMe CaMOBpalleHHs HeCy-
mux BuHTOB. CxemMa CWi, AeHCTBYOINHX Ha BepTroJer IIpH INocaike
¢ npoberom ¢ JAByMs paboTalOWMMH JABUraTessiMH, IOKasaHa Ha
puc. 98, IHepuoHHbIE CHJIBl YCIOBHO He TIOKA3aHBI.

IIpu mocapxe ¢ MakcMMaAbHBIM BSJIETHHIM BECOM B CTAHPATHBIX
aTMoC(epHBIX YCJIOBHSX HA BHICOTe, COOTBETCTBYIONIEH YPOBHIO MOPS,
MOCaZ0YHAas AMCTAHUHS B 3aBHCUMOCTH OT METOJHKH NIJIOTHDOBAHUS
cocrasager 140—200 x. M uem Gosibllie KPYTH3HA TPAGKTOPHUU CHHXKe-
HUSl, MeHble [I0CAZ0YHAsT CKOPOCTb, TEM MeHbllle NOCAafOYHAs NHCTaH-
nus. ClrenoBaresbHo, I0CANOUHAS AUCTAHUHSA YMeHbUIIAETCS NPH YMEHD-
[IEHHH NOJETHOTO BeCa N yBeJIHUYeHHH IJIOTHOCTH BO3AyXa.

Ipu cxopocru npusemsaennss 20 K#/4 B CTaHAPATHHIX aTMOCHEPHBIX
yCJIOBHSIX IymHa mpolera Beprodera Ka-26 B cpeanem pasHa 50 a.

OcHOBHbIE OrpaHMYeHus mpyu nocajake. B KaxaoM KOHKpPeTHOM CJy-
yae BuJ NIOCAiKH BeiGMpaer muiaor Bepronera. OrpanndeHus 1o BETPY,
BEPTONPOMAM H [OCAJOUHBIM TIIOMIAJAKAM, BO3AYLIHBIM IOAX0AaM K
HHM, MaKCHMAaJbEHO JONyCTHMOMY TIOCaJOYHOMY BeCY, UHCJay 000pOTOB
HeCcyUHX BHHTOB, aTMOC(EPHBIM YCAOBHAM TaKHe XKe, KaK MpH B3JeTe.

[Tocagka Ha IJIOUIAXKY ¢ HEYKATAHHBIM CHEFOM BBINOJHSAETCH TOJb-
KO II0-BePTOJETHOMY €3 HCIOJIb30BAHUS BJHAHMS BO3LYIIHOH IOAYUI-
k. Ha moaroroBieHHble 3achHeKeHHbIe, NecuaHble WAH NBLIbHBIE TLIO-
manku paspemaercss caiutsesa ¢ npoderom. Ilocanka ¢ nmpoberoM Ha
noo6paHKbie ¢ BO3AYXa MIOMAAKH He [ONYCKaeTCs.
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B Tex cayuasix, KOIjJ1a HeH3BECTHHl METEyCJOBHS Ha MeCTe Npelo-|
Jaraemofl mocajiKy, MOXKHO ONpeLeNUTh TeMIlepaTypy HapyXKHOro BO3-.
Jyxa, PYKOBOACTBYSCh ee CTAHAAPTHHIM H3MeHenneM (6°, 5 Ha Kam-
neie 1000 » BeicOoTH) n npuGaButh 4°C, eciu Ha a3poApOMe BbLLIETa
temnepatypa Huke +20°C nan —6°C mnpu Gosnee BBHICOKOH TeMIlepa-
Type.

OGBIUHO CHHZKeHHe Nepej I0CaJKOH BHINOJIHAETCS IPOTHB BeTpa Ha
HauBBIrofHelmell cKopocTn cHumenus 80—90 #m/4 mo mpuGOpy npu
yucae 060poTOB Hecylux BuHTOB 86—92%'. OOmmit mar ycraHaBs/d-
BaeTCA B 3aBHCHMOCTH OT TpeGyeMoil BepTHKAa/JbHOH cxopoctH (yraa),
CHEKeHHs. PacueT Ha HOCALKY YTOUHSeTCS H3MEHEHHEM BeIHYHHBI
o6lero mara, 4ucjao OBGOPOTOB HECYIIMX BHHTOB COXpaHsercs Kop-
peKIuHell, a CKODOCTb TI0JIeTa BBIIEPIKHBAETCA COOTBETCTBYIOIHMH OT-
KJIOHEHHSMH PYYKH YIIpaBJeHHUs.

Jl1sl TOBBIIIeHHs Ge30HaCHOCTH IOJMETOB M CHHXKEHHS IIyMa Ha
MECTHOCTH TIPeANOCaJOuHOE CHHZKEHHE 11eaeco06pasHo BeCTd € BBICOTHI
300—100 # no KpyToil IuMccage Ha CKOpoCTH To mpubopy 60 Kmfu ¢
BePTHKAJBbHOH CKOPOCTbIO 3—4 mjcex uau 2—3 M/cex nmpu MOCAAKax
Ha Kopaban. Ecim e CKOpOCTh BCTpedHOro BeTpa Coiee 3 mjcex,
TO AJS TIOJIydeHHsl NPUMEPHO TAKOH XKe TPAEKTODHH CHUKCHHSA CKO-
poCTb 1O IpuGOpy MOAXKHA OBITH yBeandeHa 10 60—90 km/«. CHUXKe:
HHe C MaJofi CKOPOCTbIO 1O NpuGOPy Npu OOJMBLLIOM BCTPEYHOM BETpE
HeXeJaTeJbHO, TAK KaK yCA0XKHSeT MoCankKy.

[Ipyu CHHXKEHMM IO KPYTOH ryuccane (10—15° 8 wmITHAL) MOBHIIA-
ercsi 6e30TMacHOCTb NOJeTa, TAK KaK NpPH OTKase JBHraTess OGOJblle
3amac BHICOTHI M BDPEMEHH ISl BHIIOJNHEHHS MaHeBPOB 4 Ollepalii 1o
mepexoay K IOJeTy € OAHHM PaGoTaoUIHM ABHTATENIEM. Kpome roro,
npH KPYTOH TPAeKTOPHH YIPOIAercsi pacyer Ha NMOCAAKY, U Y IHJOTA
BHIPa6aTHIBAIOTCA HABBIKH [/ TIOCAJLOK C KOPOTKHM mpoGeroM IIpH
0TKa3aX OIHOI0 MM ABYX ABuratejell. Coxpalaercs IpH TakuX MOCan-
Kax ¥ TmocajgouHas AUCTaHIus.

CJlieqIyer 0 BO3MOMKHOCTH HCKJIIOUHTH NOCAJKH C TIONYTHBIM BETPOM,
Tak KaK 3alac Xoia yInpaBjeHHs Ha ce0s B 3TOM CJydae MEHbBIIE, e
Ha BHCEHHH.

[Ips nmocamgkax € NONYTHLIM BeTPOM OCOGEHHO ONAaCHHI nepeaHne
1eHTpoBKH. Ecam e LEHTPOBKA TPeIeNbHO TepeiHss, TO naxe OpH
nocajke B INTHJAb CJAeLyeT y4eCTb 6oJee NJIUTEAbHOE ralleHHe CKOpo-
CTH IHOJETA.

[Nepen mocanxoif Ha HOAO0pPaHHYIO IIOILAAKY HeoGXOJIHMO OCMOT-
petb ee € Bo3ayxa. I 3TOrO BBHINOHHTH JBa-TPM 3aXOJa HA BHICOTE
rnofeTa He nuxe 100 M puas ompedescHHs ee COCTOAHHA, XapakTepa H
DACIOJIOKEHHs NPeNsATCTBUH, OIpefeseHHsT HaNnpaBJeHHs BeTpa. 3a-
X0 CaAefyeT BHIOJHATh NpH cKopoctu 60 xkm/4. Jlasd HeTasbHOro OC-
MOTpa TLIONIATKH CIe1yeT CHU3HTLCA Ha BBICOTY 20 M (MO BO3MOXKHOCTH
npoTHB BeTpa) ¥ NPOM3BECTH 3aXOJ HA IVIOWAJKY. [Tocanky MOXKHO
IPOM3BOAMTb TOJABKO NPH MOJHOM yBEPEHHOCTH B NPHIOMHOCTH TPYHTA
B HaMmeuenHoMm Mecte npusemienns. TIpH HeBO3MOZKHOCTH IpH3EMJIE-
HHSI PasrPy3Ky H 3arpy3Ky BepTOJieTa BeCTH Ha peXnMe BHCEHHS. ITo-
JIeTHBII BeC BepToJeTa NpPH I0CaJKaxX Ha MOA0OpaHble INIOIMANKH 10.-

136

;keH 6BITb PACCUHTAH 6e3 WCI0JAb30BaHHs BAUAHUS Bosllyuomofz’l TOAY L~
k1, UTOOLI 06ecneunTb MaHeBPHPOBAHHE BBILIC npensitcTBuil. CHUXKeHHE
¢ paboraloluMy JIBHraTeasiM1 1 raieHye CKOPOCTH BBIOJHAIOTCA Ha
spicoTe He Medee 10 M Hajx NMPENsITCTBAAMH HIH 96 M Hap neTaTesbHbI-
MH alnapaTaMy, CTOSIIIMA Ha 3eMJIE.

§ 4. OCOBEHHOCTH BbINIOJHEHUSA MOCAIKH

Mocanka no-BepTOJETHOMY. Y MeHblLIeHNE NOCTYNAaTeJbHOH CKOPOCTH
CHWIKEHHS BLIIOMHAETCS NIABHLIM OTKJIOHEHHEM DYyHUKH ympaBJieHHsi Ha
ce6q. Ilpum sTOM YyBeAHUHMBACTCH aspojMHaMHuecKasr Cuia HeCyllnX
SHHTOB W [JI5 TOJJePXKanus MOCTOSHHOIO yIyia CHUYKeHHS czéumn miar
HyKHO yMeHpIIHTb. 1o Mepe yMeHbUICHHA MOCTYNaTeNbHOH CKOPOCTH
oJjiera norpedHasi MOIHOCTD aBurareseil yBeauunBaercs (CM. pHC. 66),
W II03TOMY phIYAr «lIar-ras» nepeMemiaercs BBEpX. OnuoBpeMeHHO C
yMeHbIIEHHEM CKOPOCTH KOPPEKTOP NOBOpAuMBAETCsl BIPABO, YTOOHI

"npn ckopoctn 50—60 kM/4 uncaI0 OGOPOTOB NBATATENeH 60 92—

95%.

/Oﬂanbﬂeﬁmee yMeHbileHHe CKOPOCTH CJIe/lyeT NpOH3BOJHATE Ha[ TIO-
UIAIKOH, a eC/ii He TO3BOJSIOT ee pasMephl, TO HeNOoCpPeACTBEHHO Nepen
Hell. VBemguenne OOIIEro 1ara NpH TralieHH# CKOpOCTH cilellyeT BeCTH
C TAKMM pacyeToM, 4ToObl 3aBHCAHHE HAJl MJIOILAIKOH TPOU3OILIO HA
BLICOTE, TPEBBINIANOIIEH NPEeNsATCTBHA Ha 3—5 x. Jlomyckaercs 3aBH-
canue H NOC/eAyIolee BepPTHKAbHOe CHHKEHHe ¢ BBICOTHI, IpeBHIIalo-
Hieil IpensITCTBHSA Ha 10—15 .

Ecnu ckopocTh MeHee 40 /4, BepTuKaabHAS CKOPOCTb CHHUXKEHHS
JoMKHa OBITH He Gojee 2 M/cex BO n3bemxaHue INONAJaHus B PEXKHM
BepXHero Koabia. DHePruynoe CHHAKEeHHe IPH yMeHbIIeHHH [OCTyna-
TeNbHON CKOPOCTH BEpTONeTa HYXKHO HAUUHATH PaHbLIe, UEM IpH rae-
HUHM CKODOCTH B 30HE BJAHAHUS BO3AYIIHONH MOXYmEKH. IIpH CKOPOCTH
90—25 xM/u uncao o6OpOTOB nBUTaTENEl COCTABJSET 969%.

Co cKOpOCTH IIPHMEPHO 25 KMm/4 CAENYET OTKJOHEHHEM PYUYKH yIIpaBs-
fieHust OT ce6si YMEHbIUHTb YTOJ TaHraxa BepToJera H 1apupoBaTh
TEHeHIAI0 K PE3KOHl OCTaHOBKE C yMeHpIIeHHEM yria TaHraxa H cMme-
IleHneM BepToJera Hasai. IIpu raulenin CKOpOCTH cleayeT yYUTHIBATh,
YTO TpH 3HEPTHUHOM Tepexojie K 3aBHCAHHIO BepPTOJIET MMeeT TeH[eH-
IO K YBeJUYeHHI0 060pOTOB BUHTA H JEBOMY paszBopoTy. Pa3Bopot He-
06X0IUMO NapupOBATh OTKJIOHEHHEM npaBoli elasy, KOTopas NpH 3TOM
YXOZHT Brepejl MPAMEPHO HATIONOBUIY X043, & yucao 060poToB MOAILEP-
JKUBATh, U3MEHSA TI0JOKEHHEe KOPPEKTopPa. Bubpanun Ha pexume ratie-
HYS CKOPOCTH, XapaKTephble A GOJbIIHHCTBEA BepTOJIETOB, Ha BepToJe-
te Ka-26 oTCyTCTBYIOT. ;

TMocse 3aBHCAHUSI BEPTOJET yAePKUBACTCH B 3a/aHHOM MOJOKeHHH
oTKJIOHeHHeM opraHos ynpasienus. Harpyska c pyHdKH yIrpaBJeHHus ¥
nenaJeil cHAMaercs aBTOTPHMMEPOM. :

Ecan B pexuMe BUCCHHS norpefyerca yHTH Ha BTODPOH KPYT, TO HYX-~
HO BEPTHKANbHO HAaGpaTh Haj NPensTCTBUAMH BBICOTY ne meHee 10 m u
IepelTH Ha TIOCTyNareabHoe npukerne. [1epexoQHTb K BEPTHKAIBHOMY
CHUIKEHHIO CJIGAYeT TOJALKO NpH YBEPEHHOCTH B 6e30TacHOM TIpH3EMJie-
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HUH. DBHIMOosIHeHHe BEePTHKAJbHOIO <CHHXKeHHsa Obo pasofpano
B ra. 111, § 6.

Ilpu mocankax 8 «KOJOAUBI» CIEAYET YUHTBIBATH, UTO, KAK MPABUIIO,
B HUX O€3BeTpHe, U B Npouecce CHHMKEHHS BEPTOJIET NCPEXOIHT ¢ PEXKH-
Ma IJIOCKOro o6TeKaHHsl HeCyllMX BHHTOB HA PEXHUMe BHCEHHS K DEXH-
MY OCEBOI'0 OOTEKaHHS NPH CHHKEHHMH. A B NpsiMoM NOTOKe morpefuas
MOULHOCTh JIBUTaTe/ell yBeJHYHBAeTCHA, CAelOBATENbHO, YBEMHUHBALTCS
H BepTHKa/JbHafl CKOPOCTb CHHXKEHHS. DTO yBelnHdueHHE CJeLYeT CBOe-
BPEMEHHO NapupoBaTh yBedHMUYeHHEM oOIlero wara. TakuM o6pasom,
NpH 3aBHCAaHWW HaJ TaKUMH IJIOUIaJKaM¥ JOJIKeH OBITh JHOCTATOUHBIN
3amac MOILHOCTH.

OcobenHo yCa0XKHSIETCH 110CaAKa B «KOJOJCL» 3UMOM, TaK KaK Bep-
TOJIET CAYBAET MHIYKTHBHBEIM IIOTOKOM OT BHHTOB CHET ¢ JePEBBbEB, 110C-
Jie YX0Za BepToJieTa Ha BTOPOH KPYT CHEXKHAA MbIIb OCEAAeT Ha TIPEXK-
Hee MeCTO M TIOBTOpHBIE 3axolpl Ha IJIOMAaZKy 3@dexra He JaloT.
CHuKeHHe Ha TaxkHe IVIOIIAJIKU He CAeAyeT [IPOU3BOAUTL JO TeX IMOp,
NOoKa He YAYWIIHTCS BuauMmocth., Y 13 ycnoBuil 6esonacHoCTH mocaaka
Ha 3acHeXKeHHble MIOMAAKH TOJKHA BECTHCh ILIABHO W CTPOTO BEPTH-
KaJapHO. Ecnu XKe B mpoiiecce CHUXKEHNSA BUAHNMOCTb PE3KO YXYALIUTCS U
OyLYT NOTEPSHBl OPHEHTHPHI, TO HeOOXOAUMO YBEJHUYHTHL BLICOTY BHCE-
HHUA U YUTH Ha BTOPOH KPYT € MAaBHBIM HaGOPOM BBICOTHI.

IIps Bcex BMAAX BepPTUKAJbHBIX IOCALOK DNepen IPU3EMJCHHEM
HeJb3s JOMYCKaTb GOKOBBIX CMEHIEHHI Bo H30ekaHHe ONpPOKUABIBAHHUA
BeproJjera. B MoMeHT kacaHHs KoJeCaMH BepTOJieTa MOBEPXHOCTH 3€M-
JU HYXKHO YMEeHbLIWTL OOIIHI WIAT, OTKJAOHUTb PYUYKY YIpPaBJAEHHS HA
cefst IpUMepPHO Ha YETBEPTh X0/a OT HEHTPaJbHOTO [10JJOXKEHHS B 3aTOP-
MO3HTB KOJIeCd, TAaK KaK B IOCAJ0YHOM MOJOKEHUH BEPTONET CTPEMUTCH
CMECTHTBHCS BIiEpea.

Bo BpeMs mocanox Ha MSTKHII TPYHT, TaJbKy, CHEXHYIO MJH liecya-
HYI0 INOBEPXHOCTh HEOOXOAMMO INOAAEPKHBATL YHCJIO O0OPOTOB BHHTOB
92—96% Mo MOABAEHHS NOJHOH YBEPEHHOCTH, YTO BEPTOJET YCTOHYHBO
cTOHT Ha rpyHtTe. Ilpusemmaenne Ha ryiyGOKHI CHer NPOH3BOAAT IJAaBHO
Opu NOJHOH NpPaBOH KOPPEKIHH, OOLIHHl IIar TaKKe MOJNHOCTHIO He
yMEHbLIAIOT ¥ pblYar «mar-ras» Ha CTONOp He craBar. Hdaa cosmanus
YCTOHYMBOTO MOJIOXKEHHUS BepTosera Oe3 JajbHEHIIero IpocefaHus He-
06X0HMO HeCKOJIbKO pa3 M3MeHHTh OGLIHH 1iar, He IONYCKas xpeHa. B
caydae e MOSIBJSHUS KPeHa OTACJNUTb BEPTOJET U NepeMecTHTh Ha HOo-
Boe Mecro. [IpoBepka NJIOTHOCTH CHera OTKJIOHEHHeM INenajell jaxe B
KpatiHee noJioxeHHe Hes(h(heKTHBHA, a I03TOMY He PeKOMEeHLYeTCs. ~

Bo Bcex caydasx OOLIMIH mIar yMEHBbIUAKOT J10 MUHUMAaJbHOIO JHIb
MpH TOJHOA YBEPEHHOCTH NIUJIOTA, YTO BEPTOJIET CTOUT HA TBEPAOM IPyH-
Te BceMH Kosecami. s HCK/IOUeHHs: CMEIeHHiI OCHOBHbIE KoJjeca
H1acCH 3aTOPMaXKHBaIoT.

[Ipu uucae 060poTOB Hecywux BHHTOB 77—80%, pyuKy ympaBieHHS
CTaBAT B HeHTpaJbHOE NOJ0XKeHue BO H3beKaHue YIAPOB 110 OrpaHudH-
TeJasM CBeCa M 0NacHOTO cOINXKeHHs JonacTel. :

ITocasxa ¢ HCIONB3OBAHKEM BIHAHHA BOIAYUIHOH NOAYIIKH AJ5 BEP~"
TOJeTa SABJSEDCSi OCHOBHOH, TakK Kak NO3BOJAET NOBLICHTL 3KOHOMMUY-
HOCTb IKCHJIyaTaluy ¥ 6e30NacHOCTh THOAETOB. :
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TameHne ckOpOCTH Ha IpeRNocafOovHON NPsiMOH, Kak MpaBHJO, Ha-
yuHaetcs ¢ BuicoThl 30 # N/aBHBIM OTKJIOHEHHEM PYUKH yIpaBJeHHS Ha
ce6s. Ilpouecc ralieHHss CKOPOCTH H BBHIOJIHEHHS MOCaJKH NPHHIUNH-
aJIbHO HE OTJHYAETCS OT TIOCaJKU TOo-BepToNeTHOMY 6e3 HCHOJNBb30BaHus
BJAUSIHHUS BO3AYiGHOHN nonymxu. Ho ecnu zaBucaHue BuIMONHAercs Ha
BBICOTAX, OJU3KHUX K MaKCHMaJbHO AONYCTHMBIM AJs KaHHOro moca-
JIOUHOTO BeCa M METEOPOJIOTHUECKUX YCJOBHH, TO TOYKA 3aBHCAHHS Ha-
Meyaercs Ha BeicoTe 1—2 M ¢ ycJOBHeM, 4To BBHIIOJHACTCH HOCAIKA C
npoGeroM Ha CKOPOCTH npHuseMienns 60 ku/u. B Tex crydasax, korja Her
YBEPEHHOCTH B 3aBHCAHMH BEPTOJIETA, NOCAAKY Ha 3HAKOMYIO HJIOLIaLKY
BBITTOJIHAIOT ¢ IpOGEroM.

B mnpouecce npeanocaioyHOrO CHHXKEHHs M TalleHds] CKOPOCTH
0Py NoCafKe 0-BEPTONETHOMY HeJb3sl AONMYCKaTh NaJeHusa yuciaa 060-
poroB MeHee 92%, rak Kak moTeps 06OPOTOB MOXKET IIPHBECTH K Npex-
JIEBPEMEHHOMY NPH3EeMJCHHIO.

IIpu mocagkax Ha Kopa6Jab raueHye NOCTylNaTeabHONR U BEPTUKAJL-
HOH cKopocTell HaunHalT Ha 60—80 m no xKopabas, a TeMn TalleHHs
CKOPOCTH HOAOHPAIOT C YUETOM CKOPOCTH BeTpa. 3aBHCaHHe BHINOJHSAIOT
Ha BHICOTE 3—5 M HAL MECTOM IIpH3eMJIeHHS, 1 BePTHKAJIbHOE CHHXKe-
Hye, KAK H B3Jer, TPOU3BOMST € 3aTOPMOKEHHBIMH KoJlecaMu Bo HaGe-
X anye CMellleHMs Beprosera Ha manybe. B mporecce cHHXEHHA ciaely-
eT yueeTb BOSMOXKHOe H3MeHeHHe 3¢ GherTa BO3NyUIHOH IOAYIIKY U, KAK
IPaBHJIO, YACTHYHOE TPONajaHue BO3LYIIHOH MOIYIIKH MOXKET BO3HHK-
HYTb TOj BAHSHNHEM 3aBUXPEHHH OT INDEeNnsiTcTBHH Ha BbcoTe 1 u u
MeHee.

[Tocagka ¢ HanonHeHHHIMH OajloHeTaMH Ha BOLY TPAKTHUECKH He
OTJUYAETCA OT NOCazKh Ha rpyHT. Her 0coOBX OTJAHUYHE H B HOCaJKe
BEPTOJIETOB CeJIbCKOX03sIMCTBEHHBIX BapuaHToB. Ho 3mech cienpyer
yuyecTb, 4TO NPU CHABHOM W TNOPBIBUCTOM BeTpe HAa 3aBMCAHHH lepen
npu3eMJeHUEM NPOUCXOANT pacKkauusaHue Beprodera, M mostomy ayu-
[le IIpeKpallaTh MOCTYNATeJbHOE IBHXKEHHEe Tepel CaMblM NPH3EM-
JeHUEM.

Ecnu mpu nocaike NO-BePTOJETHOMY ¢ HCHOJAb30BAHHEM BJIHSHHUS
BO3LYIIHOH TIOLYLIKH NOABHTCS HeOOXOIHMOCTb B yXOJe Ha BTOPOIi
KDYT, TO HYKHO YBEJHYHTb OGIIUH LIAT W, OTKJOHSS PYUKY YIIpABJAEHHUS
ot cebs1, COOBLIUTh BEPTONETY HEOOXOINMYIO HOCTYIATEILHYIO CKOPOCTh
H IepefiTd B HaGOp BHICOTH M0 HAKJIOHHOH TPaeKTOPHH.

Ifocapxa ¢ npoGerom B IpOH3BOLCTBEHHLIX H YueGHO-TPeEeHUPOBOUHBIX
LeJsiX BBIMOJHSAETCS JUUIbL Ha BEPTOAPOMAaX M IJIONIAAKAX, OTBEYAIOINX
HpexbABASEMbIM K HUM TpeboBanuam (cMm. ri. IV, §3).

Ilpu nocazxax ma aspoJpoMax 3aXoJ| BHIOJHSIETCA Ha CKOPOCTH
80—100 xm/«. Tamenne ckOpOCTH HayWHAETCH HA BhicoTe 7—8 M OT-
KJOHEHHeM PYUKH yIpaBJjieHUs Ha ce0f W U3MeHeHHeM OOLIEro luara c
TakHM pacueToM, yTobrl 3a 100—150 4 g0 mecTta npusemaeHHs YCTaHO-
BUTh Ha BEicoTe 3—b5 M cropocTb 40—50 ku/4. anbHellllee CHAXEHNE
OCYLIeCTBJSIETCS C IOCTeIEHHEIM yMeHbUICHHeM BEDTHKANBHON CKOPOCTH
¢ 1—0,5 sm/cex mo 0,2—0,1 am/cex K MOMEHTY IPHU3EMJIEHHSI H YMEHbIIIe-
HHEeM INOCTYNAaTeJbHOH <CKOPOCTH K MOMEHTY IpU3eMJEeHUd 10
30—20 xm/u.
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Ecan y Beprosera umeercsi 0CTaTOUHLIH 3amac MOMIHOCTH ST NOJIe-
Ta ¢ BEPTHKAJbHOH CKODOCTbIO CHUKeHHs He Oosee 0,2—0,5 u/cex Ha
CKopocTH MeHee 20 Ku/«, TO ROMYCKAaeTCA TIpH3eMJIeH e ¢ MUHHMAaJbHON
NOCTYNAaTeNLHOH CKOpPOCThIO. [lpuseMiieHne BHINOJHAETCH HAa OCHOBHBI§
KoJleca ¢ MOC/JEAYIOINUM ONyCKaHHeM NepefHUX KoJdec. Beprojer xopos
UIO MPU3EeMJASeTC Kak Ha MJIOWAAKH ¢ HCKYCCTBOHHEIM MOKDBITHEM, TaK
H Ha TPYHTOBblE ¢ pasJHYHLIM HOKPOBOM, a TakXe Ha IIJIOTHO yKataH-
HBEle 3acHexkeHHble miomaaky. Ho npu nocajgkax ¢ OOKOBHIM BETPOM
HEJIh3d MOIYCKAThH Ilepej, NpH3eMJIeHHeM CHOCAa BO HM30exaHde mocie-
JAYIOLETO ONPOKHALIBAHHS,

[Tocne npuseM/eHust YMeHbIIAOT OGIKH AR X0 MHHHMaJAbHOTO. A
IJist yMEHbIeH s JJTHHEL IIpobera UCnoab3yioT TOpMo3a KoJec, Boamox-
HO TOPMOXKEHUe M HeCcyIIMM BHHTOM, HO BCJeACTBHe 60Jbluol 3ddex-
THBHOCTH TOPMO30B OOBIYHO 3TOT CHOCO6 rallieHHsl CKOPOCTH Ha Ipobe-
re He HCIOJb3YeTCH.

Kpome Toro, 3naunTte/nbHoe OTK/IOHEHHE PYYKH YHNpPaBJIeHUs HA cels
Op¥ MaJOM Liare g 4yyucie 060pPOTOB HeCYIIHX BHHTOB BEISBIBAET COJIH-
JKeHne JIONAacTel HUXKHEro BHHTa C BePTHKA/JAbHBIM ONEeDeHneM u yBeaHd-
yuBaeT BHOpamuH. .

B npouecce npoGera Hesb3st JOMYCKaThb PE3KHX MONEPEUHBIX OTKJO-
HEeHHH PYYKH OMKJIHYeCKOTO 1iara, Tak Kax 3TO MOYKeT NPHBECTH K pes-
KOMY PasBopOTYy BepToJieTa B CTOPOHY.

T'zasa VII. OCOBBIE CJIYYAH B MOJIETE

§ 1. OTKA3 B INOJIETE OJHOTO ABHTATENA

Apanus Gananca mMowHocTefi nojera. Ilpu oTKase B mojere OJHOIO
u3 ABHraTejell pacrnojaraeMas MOLIHOCTH YMEHbINAEeTCs BIBOE H B MO-
NaBadIolleM OGOJNLUIMHCTBE CIYYaeB TOPU3OHTANBHBEIN TOJIET C OJHHM
IBHrarejeM, paboTalOMUM Ha NEPROM HOMUHAJBHOM DexXUMe, CTaHO-
BUTCS1 HCBO3MOXKeH. BajaHc MOIIHOCTEH rOpPU30HTANBHOrO MOJeTa s
I'PYy30-NaCCaKMPCKOr0 BapDHaHTa BeproJeTa NPU OLHOM H ABYX pabora-
IOLIHX JABHrartensix H3o6paxeH Ha puc. 99. I'paduku OCTPOEHHI ISt
noJietHoro Beca. 3050 xI” u BBICOTBHI, COOTBETCTBYIOLIEH YPOBHIO MOpS B
CTAHAADPTHBIX aTMOCQEPHBIX YCAOBHSAX, YUTOOB YMEHbIIHTb AeQULUT
MOLIHOCTH, MJIsI paGoTawINero ABUraTeNsi YCTAHABJAHBAIOT B3JIETHHIA
pexuM. Ilpy 3T0M yBenuuuBaeTcs MOTPeGHAA MOIMIHOCTL (cM. puc. 99).
Kax Bmano mo rpaduky, yBenHueHHe OKDYKHOH CKODOCTH KOHIIOB
Jonacrtell HeCylUIux BUHTOB B Auamnasone 174200 m/cexk HesHauynuTeIbHO
BJIYSleT Ha 5KOHOMHYECKYIO0 CKOPOCTL IIOJIETa.

C [0OCTATOYHO¥ CTENeHbIO TOYHOCTH MOXKHO CUHTATb, YTO 3KOHOMH-
yecKast CKOPOCTb MOPU3OHTAJIBHOIO fI0JIETa ¢ ABYMSA paboTAaICIHMH ABY-
raTeJsMH sIBIseTCsl HaMBBINOAHEALIeH /ISl TOJNeTa ¢ OJHUM paboTalo-
IMM ' IIBATaTEJEM.
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Prc. 99. Bajanc MmouiHocTell Npu NoJeTe € OAHHM \
# ABYMsi paGOTAOUHMU JABUTaTENsIMH \

0
\40

Puc. 100. PacueTHas 3aBHCUMOCTb MUHUMAJbLHOH BeD- o\
THKAJBHOHU CKOPOCTH CHHXKEHHS OT BBICOTBHI IOJETA v = = "0
rpyso-nackaxupcKoro BepTOJNeTa ¢ ONHEM padoTalo- %72?'(’
IuM ABurateyeMm

XapakTepHCTHKH yCTAHOBUBILETOCs IMOCTYNIATENBHOTO II0JeTa BEPTO-
JeTa ¢ ONHHM OTKa3aBIIHM ABUTaTeseM 3aBUCAT OT COOTHOWIEHHs pac-
mojaraeMoll 1 norpeGHOil MoNIHOCTeH. BepTHKaabHast CKOPOCTL MOXKET
OHITh omnpesesneHa o GopMyJie

75 (Npacn - Nno'rp) aB

; 7
Vy = G

4+ AN-71,2
HWIH =+ Vy = G

Uem HoJbllle TOJETHHI BeC, BpeJHOe CONPOTUBJeHHEe BepPTONLTa, OT-
JIMUME CKOPOCTH TOJIeTa OT 3KOHOMHYECKOH, MeHbIIe MJIOTHOCTh BO3AY-
xa, TeM GoJblle morTpebHAd A7 I0JeTa MOIHOCTb, U MPH NOCTOSHHOH
MOIIHOCTH paboTaiomero XBUraress BePTHKAIbHAS CKOPOCTh yMeHblla-
ercs1. PacuetHas 3aBHCHMOCTb MHHHMAJbHOH BEPTHKAJNbHOH CKOPOCTH
. CHHIKEHHS OT BBEICOTHL II0JIeTa NPY MOJETe ¢ OJHUM JBHraresaeM ¢ IOJET-
HeiM BecoM 3050 xI' rpyso-maccaxKMpCKOTO BapUaHTa BePTOJIETA I0KA-
zana Ha puc. 100.

VMenbliueHe MOLIHOCTH ABUTraTenss TIPUBOAHT K YMEHbIIEHHIO Bep-

©, THKRaAbHOR ckopoctd. Ho nad HopManbHO# 3KCIIyaTaunu BepTOJeTa
" BpeMs HenpephIBHON PabOThl ABHTATENIs Ha B3JETHOM pexuMe HE 10J]-

JKHO NpeBLIIIATH 5 MuH, a Ha TepBOM HOMHUHBAJBHOM DEXHUME Ha BhBICO-

. Tax menee 400 »u — 15 mun, Ha puc. 101—104 u30GpaxeHs BepTUKANb-
" Hble CKOPOCTH TpH IOJeTe BepTOoJNeTa B IPy30-NacCaXupCKoM BapHaHTe

1

€ OTHUM pa60Ta10umM Ha HOMHHAJbBHOM pexXHuMe JBUraTeaeM.
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Puc. 10l. 3aBHCHEMOCTD MHHAMAJBHOH
BepTI/IKaJIbHOfI CKOPOCTH CHHXXEHHA OT
BBHICOTHL H TEMIEepaTypbl HapyzHOro
BO3AYXa HJd TPYy30-NacCaxkupCKOro Ba-
pHaHTa BeproJera ¢ MA3KCHMAaJabHbIM
B3JIETHBIM BECOM IIpH paGOTe OJHOIO
ABUraresid Ha IepBOM HOMHHAJbHOM
peXHMe:

1 — MakcHMaJbHasa

menpanusM HMKAO; T%Mgeﬁi?;&aanglfaa p::;;:
mepaTypa [JiA aPKTHYECKHX YCJIOBHH; J§-—
TeMIepaTypa B YCJIOBHAX CTaHAapTHOR ar-

mocdepst

ORI
A

AR
(ERTANY

Vy,M/mr -5 =40 05 0

Puc. 103. 3aBHCHMOCTL MHHHMaJbHOH
BEpPTHKAJbHOH CKODOCTH
BLICOTHl H TEMIEPATYPhl HAPYXKHOTO BO3-
AyXa JJs TPY30-acCcaKHPCKOrO BapH-
aHTa BepPTOJIETa C HOPMAJbHBIM I10JET-
HBIM BeCOM IpH paboTe OAHOrO JBHra-
Tess Ha BTOPOM HOMHHAJBHOM peXXHMe:

1 —— MakcuMaJbHas TeMnepatTypa IO PeKOMeH-
nanuamM WKAO; 2 — MuHHHMAaJbLHafd TeMmIepa-
rypa AJjsi apKTHUECKHX YCJOBHH; 3 — TeMIe-
paTypa B YCJAOBHAX CTaHILapTHOR} aTMocdepbl
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Puc. 102. 3aBHCHMMOCTP MHHHMAJBHOE
BePTHKAJbHOH CKOPOCTH CHHMMKEHHS OT
BBHICOTHI H TEMIEPATYphl HAPYKHOIO
BO3AyXa IJIs TPY30-NACCAXKHPCKOTO Ba-
pHaHTa BEPTOJETa C HOPMAJIbHLIM MO-
JIETHHIM BECOM NPH paboTe OXHOrO ABH-

rategasi Ha IepBOM HOMUHAJBHOM De-
2KHME!

-3 -2 -1

] — MaxcHMaJsbiasi TeMIepaTypa 10 PEKOMeH-
nauusy MKAO; 2 — MUHHMaJnbHas TeMIepa-
Typa AJisi apKTHYECKHX YCJOBHH; 3 — TeMIte-
paTypa B YCJIOBHAX CTaHNapTHOH aTMoCdepbd
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Puc. 104. 3aBucuMOCTh MHHHMAaJbHOM
BEPTHKAJbHOH CKOPOCTH OT BHICOTH H
TeMIepaTypsl HapyXHOro BO3AYyXa A4
fpy30-0aCCaXKUPCKOro BapUaHTa BEPTO-
Jjetra € MAaKCHMAJbHBIM B3JIETHBIM BC-
COM IIpH pa60Te OJHOT'O [AgBUrarteJ/iss Ha:
BTOPOM HOMHHAJbHOM DEXKHME:

1 — MakcHMajabHasn

mauusmM HKAO; 21e$gf£xi{-ray§§1;; gee;(r):égg:‘
Typa AJISi apKTHYeCKHX ycjaosuii; 3 — Temne-
paTypa B YCJOBHSIX CTaHEapTHO#l aTMocdepbs

o

R
‘3 TIpoueccsi, CONPOBOXMAAIOIHE OTKA3 ABHMraTejis M BbINOJHEHHE IO

A nera. TIps BHE3aMHOM NOJHOM OTKA3E B MoJieTe OJHOTO N3 ABHTaTeNeH

AGCONIOTHAS BeJIHYMHA MH-
@HMaJbHOM BepTHKANbHOM
CKOPOCTH CHUXEHHs AJA Bep-
coJeTa B BapudaHTe ONBLIABA-
rens Goapule, 4eM B TPy30-

acca*KupCcKoM ga 0,2—
0,3 m/cex, a B BapuaHTe OI-
phiCKUBATENS Ha 0,4—
0,8 m/cek.

JleTHble HCHBITAHHSA TOKA-
3aJiM, YTO OpH OTKase OLHOTO
#3 ABUraTeseil Ha BEPTOJETE B
TPY30-TaCCaXKHPCKOM BapuaH-
Te ¢ I0JETHLIM BECOM 3030— g 70 0 0 i
3050 x[ rOpH3OHTAJNbHBIA TO-

Jer B CTaHAapTHHIX aTMO- Puc. 105. 32BHCHMOCTb TOJETHOrO Beca

_ rpy30-TIacCaXKUPCKOTO BaPHAHTA BepTOJIeTa
CpepHBLIX YCJOBUAX f*eBosMO OT BHICOTHL M TeMIEpaTyps HapyXHOTO
JKeH Ha BCeX BBICOTAX. B stux

BO3AyXa TPH I‘OPI/ISOHTa.ﬂbHOM noJsiere C

YCIOBHAX BEPTOJET HA HaHuBbI- ofHWM HepabOTAIHM [BHTATEIEM H C
TonHefe . CKOPOCTH 80— BHraTeNEeM, paboTaiomuM Ha HaHBRIIOA-
90 xm/« 1o gpubopy TPH NOJ- HefueM pexUMe
HOCTbIO OTKpPBITOM JApoccele
pa6oraiomiero ABHraTend H HaWBbIrONHefiIIeM uKciae O0OpOTOB HECy-
1mux BuHTOB 86—89 0f) JIETHT CO CHHXKEHHEM € BBHICOTDI 1000 M Do 3eMJiH
g TeueHue 23 MuH, a ¢ BBHICOTH 500 # — B Tedenue 15,5 mun.

 TloneTHEI BEeC BEPTOJAETA B IPy30-NACCaKAPCKOM papuaHTe Ha Ha-
‘UBBITOIHEAIIIOM PeXHME Ge3 CHHMKEHUS C OJHUM paboTamUM IBHUrare-

i JleM MOMHO ONpeleHThb Iio PHC. 105.

[Ipy KOHKPETHOM oJeTHOM 3aJdaHHH B Cjaydae OTKa3a OAHOrO u3
JIBHTATesell THIOT MOXKEeT H3MEHUTDH notpebHyio JJIs f0JIeTa MOUIHOCTD,
M3MEHHB CKOpOCTb nojera. bananc MotHecTeit (cM. puc. 99) moxasbiBa-
T, 4TO TIPH YMEHbIIEHHH CKOPOCTH NOJIETA medHIUT MOIHOCTH 3HAUH-
eIbHO YBEJIMUMBAETCA, H CKOPOCTb MOJETa HE goJKHa OBITh MEHbIle
+40—60 xm/4 no npubopy.

BCJICACTBHE YMEHbUICHUsT MOLIHOCTH, NONBOAYMMOM K BHHTaM, yMeHbIlIa-
eTcsl KpyTslui MOMEHT U pe3ko YMEHBIIAETCsl YHUCIO 060pOTOB BUHTOB.
V MeHbIIeH)e HIAYKTHBHOTO IOTOKA BHHTOB NPUBOAHT K YBEJHUCHHIO
yrioB artakd (rosensima H nEKHpYIOLlero MOMeHTa INIaHEpa (cM.
puc. 29).

Uem Gouibille MOIIHOCTH ABHraTenieil nepen OTKa30oM, TeM OoJbiie
J3MeHeHHe CKOPOCTH HHAYKTHBHOIO IIOTOXA, yBenuuenue yrjaa araky
u pa3bajaHCAPOBKA BEpTOJCTA.

VMeHbLISHNe 4Acjaa 060pOTOB H HEeHTPOOEKHBIX CHII Jornacteil mpu-
BONUT K YBEJHYEHHIO YIVIOB B3Maxa JIONAacTH H JIOTIOIHUTENBHOMY 3aBa-
JIy KoHyca BpallleHus BepXHero BUHTA BJEBO Ha CKOPOCTAX 10 100 km/u.
A BeprosieT TIpH OTKa3e ABHTATEs HAURHAET CHHXKATBCSA, YroJl TaHTaXa
yMeHblaeTcsi  Pa3BUBAETCA KPEH BJIGBO.

143



Ecan oTkas Mpousouies Ha peXHUME TOPU3CHTaNbHOrO IOJETa IpH
ckopocts no npu6opy 70—100 xm/4, To moser 6e3 BMeIIATeNbCTBA I1H-
JI0oTa B YIpaBJ/eHHe BO3MOXKEH B TeueHHe He GoJsee 5 cex. Ilpu aTom yroa
KpeHa H3MeHsleTcd Ha 16° yros Tauraxa —=Ha 19,5° u yroiosag cxo-
pocCTh BpallleHHA NO TaHTaxXy MakcHMaJjbHasd — b5 epad/cex. Ecan otkaz
IBUTaTeNsI IPOUCXOAUT B pekuMe HaGopa BHEICOTHL Ha HOMHHAJBHOM pe-
Xk#uMe paGoTHl JIBHTaTeJell TIPH CKOPOCTH 1o npubopy 80 xm/4, To noJer
0e3 BMelllaTeJbCTBA B yIIpaBJ/ieHHe He AOJKEH NPeBHIUIATDh 3 CeK. 3a 3To
BpeMs MakCHMaJbHasl yTJoBas CKOPOCTb BpAINEHHs IO TAHTaXy cocTra-
BuT 8,5 epad/cek, yroj tanraxa umaMeHurcs Ha 14°, 5, a yrosa xpena —
Ha 9° Ilpu orkase mBuraressi Ha peXHUMe CHHMKEHHS H3MeHeHHe MOMEH-
TOB BEPTOJIETa MeHbIlle ¥ BO3MOKeH OoJee ANUTEAbHBIN nosier 6e3 BMe
HiaTeNbCTBA NHJIOTA B ylpasienue, Ilpu orkase aBuratens Ha CHUXKe
HHH €O CKOPOCTbIO 1o npu6opy 70—100 xm/« 1 BepTHKANBHOH CKOPOCTLH
3—4 m/cex HeBMeIIaTeTIbCTBO NHMJIOTA MOXKET IPOAOIKATECH A0 7 CeK
MaxcnmanbHasa yrioBast ¢CKOpOCTb BpallleHHsi o TAHTaXy NpHY 3TOM HY
npesbimaer 14,5 epad/cex, namenenne yria Tairaxa 15° 5, a kpena 16°

Uncno 060poToB HecyllluX BUHTOB NPH OTKa3e OJXHOTIO U3 JBUTaTesel
ymenpiiaercss ¢ 84—86 mo 75—72%, MuHEMaJabHOe HHCI0 OGOPOTOB
peKoMeHyeMoe «PyKOBOJACTBOM IO JIETHOH 3KcIIyatanun», 82%. o3
TOMY, 4TOOLl He JONYCTHTH NajeHus yucjaa oGOPOTOB MeHbIe 3KCIya
TAIlMOHHOTO TIpH OTKa3e JBHraTeJs], NHIOTY HEOGXOANMO SHEPIHYHO TIO
BEePHYTb KODPPEKTOp BIpaBo 10 ymopa. Eciu e MONHOCTE HOPMaJbH(
paboraloilero ABHrartesis HeJOCTAaTOYHA AJS TOALepKaHHs 0GOPOTOB

TO CJEIyeT OPH YMEHbIUEHHH OGOPOTOB HeCYIUHX BHHTOB HHXKe 82Y
YMEeHBIIXATH MOMEHTHl CONPOTHUBJEHHS BpAIleHHI0O HECYIIUX BHHTOB,
YMEeHBINHUB OO IIaT OTKJOHEHHEM phiiara «lllar-ras» Ha BeJUYHHY He
6oJsiee TpPeTH XO7na.

YMeHblIeHHe OOINEro Iiara CO3AaeT AONOJMHUTENbHOE yMeHbIIeHHe
HHIYKTHBHOTO TIOTOKA, H, YTOOHI He NONYCTUTh HEPTHUHOTO TIEPEXOAa
BepTOJIeTa B MUKHPOBAHUHE CO 3HAYUTENbHLIM YBeJIWYCHHEM CKODOCTH
CHUXKEHHs], yMeHbIlleHHe 1Iara He AOJIKHO ObITb PE3KHM K He JOJDKHO
OPeBHIIATh yCTaHOBJAeHHoro nuanasoHa. Ilo jeTHo# oueHke mpu pes-
KOM yMEHBbIIeHHH Iiara 10 MHUHHMAaJbHOTO BEPTOJNET ceHuac xe Iepe-
XOJIHT Ha peXUM caMoBpallleHds HeCylux BUHTOB, Jlomyckaercs B Te-
dyeHHe He 6oJiee 3—5 cex TIPH OTKa3e JBHraTess NajeHHe yucia oGopo-
TOB HECYIIMX BUHTOB 10 75—72%. OmHOBpeMEHHO C.ONyCKaHHEM BHH3
ppldara «Iar-ras» Aas MoanepxaHyus 060poTOB TpeOGyercs OTKIOHITH
PYYKY yipaBjeHus Ha cebsa. lenecoobpasHo, 4TOOBI OTKJIOHEHHE PYUKR
Ha ce6s1 HECKOJABKO OllepexaJio H3MeHeHue O6lIero mara.

3anpemaercsi IpH OTKa3e OLHOIO M3 ABHTATENEH OTKJIOHATb PYUKY
ynpaBJeHns oT cefsi, TaK KakK 3TO HPHBOOUT K YXYAIIEHHIO YCJAOBHH pa-
60THl BUHTOB H MHTEHCUBHOMY majeHuio o6oporoB (Menee 72%) maxe
IIp¥ HEMEAJEeHHOM 3HePrHYHOM VMeHbIIeHHH o6uero miara 10 MHHU-
MaJBLHOTO.

C6anaHcHpoBaB BepTOJeT, HeOGXOAHMO YCTAHOBHTbL CKOPOCTL TOJie-
ta 70—90 xa/4 mo npuGopy ¥ B 3aBHCHMOCTH OT yCJOBHI NOJeTa ycra-
HOBHTb C TIOMOIIBIO CHCTEMEI «IlIar-rad» uucjo oboporos 86—92Y%. On-
THMAaJIbHOE YHCJIO 060POTOB Hecyl X BUHTOB 86—89%.
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Ecan otkas npousouies IpH 1610J16Te B H%Zigig};aﬁizM BBasglpa;;:Tg
BLUIHBHBIM YCTPOfiCTBOM B paboueM IO 1 B papnanne
H» ¢ TPY30M Ha BHeLIHeH MoJBecKe, TO HeobX0AAMO BLIOpA
;I;;{) iﬁpocaplypysa WM BBIMBHOTO ycTpoiicTBa. B 69nb1r111(;491{T%TN1?e Cfe}g{éi?
najbHelllee MPOAOIKEHHE TI0JNETa 3;;5321;3;21;:&0]2 nocaixn oxo
HMO CpPOUHO NoaobpaTth TNJIOMIALKY Ho¥ . >
ﬁséex&a%ne noxKapa cJaeyer onpeieaTb ;1;) foa?;?fxﬁfa;gﬁ?gpn?}kgg-,
§ raTesell 0TKasaJ, BHKJAIYHTH
11:?)1%1 H}?plﬁimoi&asalsmem mgBHraTes. 3amyck B TOJETe OTKAa3aplierc
‘ amnpeniaeTcs.
ﬂBﬂlgaz*ziﬂc;ngﬂil, KOrja HeT .Bosmoyxsﬁocm 'Bbl‘leﬂHHTb ne%c;gxnyéﬂié
MHUJAOTA OTCYTCTBYET YBEPEHHOCTb B Ge30nacHOM ‘npon‘vonx& e
Ha TOHMKEHHOM peXKrMe HOPMaJbHO paGoTalollero ABUratT ‘c,eg)ﬁ e
[IAaeTCs HCNOJb30BaHHEe B MoJere MOJHOCTLIO OTKPBITOTO époﬁ 15 aipo-
uncae 06opoTos 86—88Y Ges orpanMUueHU HO BPEMEHH. ;)Tbosno e
ro JABHraTeNb ¢ BepTOJeTa CHAMACTCS. U cnepyer ytfylrrbm O‘C,TOHH'HO‘I‘O
OTKa3e JeBOro ABHraTesisl TPOHCXOLHUT OTKA3 revHepell;op'il7n CTOTHHOT
TOKa, HO3TOMY IOJeT IPOAOJIKHUTENBHOCTHIO 6oJee 6—— ivto L a2 gx_
maercs. B Tex caydasx, Korua moJet npojoJKancs osee ,
pHasi 6aTapest 3aMeHsIeTCs. .
KYMI%J;)?IT?-I%I({:TI/IWHOM I())‘TKase B ToJieTe OAHOTO K3 eruraTe.neuO, ‘K}?géanng
TIPOACXOQUT PEIKOro IafeHHs ypcsaa QﬁOpO‘T‘OB‘BHHTOB, ’Me K]fo .
pas6asaHCHPOBKH BepTOJNETE, HeoOXOoLHMO TIOBEPHYTD KOPEIOJIGTIEJI prpa-
BO, YCTAHOBHTh pBIYaroM «iar-ras» HeobXOAUMYI0 IS O aoon
HOCTb ¥ ONpeLeNHTh OTKa3aBUInH IBUTATE/Ib 1O NOKA3aHHus % omKa;
B stoMm cayuae, eciii HHCAO 06OpOTOB HECyLiuX BHUHTOB HPOA a-
er y‘NIeHbméTBCH, MOKHO TPORLYyGAHPOBATh yBEJAHICHHE Mom:;CngfbHOII‘)O
MaJpHOo paGoTaloulero ABHUraTels nepeBojioM €ro pmr‘lara E)a ymnn pioro
yOopaBJeHus B KpaliHee TiepejiHee MOJIOKEHHE. TIpu OTccheT - HeI')I‘ e
KOB paspyIleHHsi, MOCTOPOHHUX mIyMOB, Moxapa u T. I, e et ype
PEHHOCTH B Ge30macHOM TPOLOJIKEHHH ToJeTa Ha O»JIH%M I ra aBI
i MOYKHO 4aCTHYHO OTKAa3aBIIHH JBHTATEND He BBLIKJI0YaTh. yqxon gﬁ 6popa
;@;ueﬂnﬂ nono6paTh HAHBBHINCAHEHIIYIO CKOpPOCTh IOJieTa JJIsl A
,-Q:nnomamm. [Tocae mopfopa IVICUIAKKH BO nabexkaHue noxapa enyer
' pbluar paszelbHOro ynpas/ieHns YacTHUHO OTKa3aBUIero ﬂBHrell;rraHHe '
peBecTd B kpaiiHee 3ajHee NOJOXEHHE, BLIKJIIOUHTL €ro 3ax
‘ MOXKapHBHIH KpaH.
saxr%ﬁu?(z c %Jnmm ppaﬁo'raloumm nagurateaeM. Kax mnpasuio, ‘nggi:
i OUHAA TJIOINANKA HOJXKHA obecneudBaTh NOCaJKy BepTONETa € n};H <
%§;r0M. Tpaexropus 3ax0[a Ha NJIOUALKY BbuxénpaeTcs{ B saBHCHMOCJIeHHﬂ
1 Xapakrepa M PacloJOKeHHs npensTCTBUL, CKOpPOCTH U Halpas i
! BeTpa. [as mosydeHus HAWBLITOMHENIIIEH TPaeKTOPUH 38X?1%8TH2 eIII(TO-
MajKy yCcTaHaBJIHBaETCs tpebyeMas CKOPOCTb CHI/I}KeHé/Iﬂ MOFI)IJ. exTo
puu. Ho HyXHO YUMTBIBATb, 4TO MHHMMaJibHasi NOTpebHadA o
i MHHHMaJbHas BepTHKajJbHas CKOPOCTDb CHHXKEHHsI TIpH HOCTHeﬁmeﬁ
pexxuMe paGOTHI ABUTATENS MpUMepHO »COOTBeTCTBy}QT HaHBHr}?ﬂquenne
CKOPOCTH CHIKEHHS C JBYMs paGoTAOMHUMK JABUraTeNAMU. NT jsiere
pacueTa Ha TOCAAKY, KaK NpaBuIO BBHINOJNHSETCS nsMeHQHHe it ro
mara. OaHako NpH NepeMelleHHH pbriara «uar-ras» BBEpX clIedy
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TIOMHHTDB [
moNK I/I‘H”I‘GL::O MOMEHTHI 'CONPOTUBJACHHS BPAILCHHI0 BUHTOB YBEJIHUHBS
jores mmor Tcn‘sﬂ‘ee, 4eM MOUIHOCTh paloTaIoUIero ABHIATes I/I 4106 .
He VB}GI;JIHII b 3HAUUTENBHOIO MafleHHst Yyhcaa 06OpPOTOB HeC}.IIHI/IX BH;I
TOB, YBelLi erg/ne 0o611ero mara AOJXKHO OBITh OYeHb TIIABHBIM H *HesHa-
JHTEb KDL OMeHbII.IHTb YIoJ NAaHHpOBAHUS LelecoobpasHee yBeJIﬁ-
ool v aé)K cm ‘\no npubopy, Ho He Oojee 120 xm/u. Lna moaydyenus
KpYTOl go TOPHHU 3aX0/la Ha IJIOULAAKY CAeLyeT YMEHbUIHTL CKOPOCTh
moaera, i OHa He AOMXHA OLITh MeHbIle MHHHMAaJbHO JONYCTHMOI
rax K Hag‘I/IOCHJI‘UHOM BCTPEYHOM BETpe yroJi IIaHAPOBAHHSA y‘Bequ:’
pacte Ha ’(li)KJ)l;KO, 4TO TOYKA NpH3eMJEHHs] GyAeT 3aKphlTa HUKHUMH
obrozay Manmfn&{;&c& pacuer Ha mTocaAxy 3artpynHsercs, Kpome
, ‘ TSIX 3HAYHTEJIbH w ! ;
.naegocrb e tong, 0 yXyALIaeTcs IyTeBast yHpas-
BEICO — - '
L B H(T)EIT ylHSaTeQJIOEHAéﬁcnenyeT HayaTb BHIpABHHBaHHe BEpPTOJIeTa H
‘ U BepTUKaJbHON ckopocrelt. T
HHUS PYYKH yOpaBJAEHHUS H T K MOMEHTY MpHSC
a cebg nogxKeH obecre
IUTH K MOMEH
JleHus . Tlepen
Hp‘HseM;gHCTynaTganylo ckopocTh mo npubopy 30—40 KM/ytt Iﬁ:e?
FAese Hyll)iw;eﬁimﬂo YBEJHYUTDL OOLNE 1Iar, YToGbI Be\pTHI.(aJIbII{)a‘lilI
enHs He npesslmana 0,2—0,5
cxol | } ,2—0,5 mfcek. Ilpusema
OJIHAETCH Ha OCHOBHBIE KOJIeca ¢ NOCJAEIYIOIINM Oy h e
BLITOAHACT YCKaHUeM Iepen-
Ilocn v
o I\G/)IeII;I;H3eMJIeHHH pBlYAar «lar-ras» omyCKaeTcs BHHU3 IO ymopa
B Ta¥<oﬁ MI:eHH;I IUTMHBL TIpoGera HCIOJAb3YIOTCS TOPMO3a Koutec.
Hpu Tas cocmggi{lgfi IIH.HOTI/IpOIBSaHI/IH NOCaAOYHAS JUCTAHIHS C BLICO-
pPHMEpHO _
e p 5 a, a AnuHa npoGera He NpeBbILIAET
Hsnor npu c
o D oléz’r :aHpHMeP TNpH TI0CafKaX Ha BOJHYIO NOBEPXHOCTb, NOCA/-
Kacr pcﬂe M SIBJISETCA ONAcHOH. B atoMm cayyae jias BEITOTHEHUS 110
ﬂ'O‘H‘yCT\HMbIII}}(,eII YMEHBIIHTDL CKOPOCTb MPEANOCAIOTHOrO CHHKEHHS, HO E
N, ;é?{zé%gax. Ilpu 31OM HYXHO y4ecThb, 4TO yme‘HbmeHI/;e o
; CTH NPHBOAHUT K yBeJHYe ;
it ¢ HHUIO HEXBATK
Ty ‘ | | H MO,
THKG;&T;;};ﬁ(J)Ibg}({)(}:pCKOpOCTH cHHKeHHus. IlosTomy, 4To6s! yMeHb‘HII/II':‘L: c;ce';ld
j : OCTb NpPU3EMJIEHHs, HCIIO —
CIIOJIb3YIOT KHUHETHUE
THI0 HeCYIIUX BUHTOB, KO ’ 4110 060p0.
, KoTopass TeM GoJiblue, 4eM 0
toB. U ecaiw mpunsito pe i : ot ook
IIeH#e O TIOCaMKe ¢ KO
roe. | KOPOTKHM TIpoberom -
o —y(é"aa}’{{cj;/llTbecho ob6oporoB 88—92%, a C‘K‘OpOC’E‘)b o I{pc;%e(? 4
orae np'm/[ eepmxanbmas{ CKOPOCTb CHHMKEHHsT 6yler 3aBHCETb I())¥
MeHeHHs BeproJjiera, aTMoche I
HBIX VCJIOBH
Bapk P , p \ H | NOJIeTH
Bec ﬂ&pge;igiepaccqmawﬂém 6e3 yueTa BIHSAHHUS «BO3LYIIHOH H‘OIL}?III;O
TOB B KOpaGeIbHOM BapuaH _
T€ C HaNOJHEeHH
HETaMH, BEPTHKAaJbHAs D e
CKOPOCTb CHHIKEHH
T T S COCTaBHT TIPHMEPHO
. Ilpu yBennyeHun nosernoro .
Bos%aCTaeT o P e Beca BePTHKAJIbHAs CKOPOCTE
pH HEOOXOIHMOCTH MOKHO
, YTOYHHTL pacder Ha TO
. CaJKy, H3Me
p};(;}:lcl)grab CHMXKenHsa B nxanasone 60—120 km/u4, no x BbI‘COTeKTZ,a‘!asJI:gIZB
npn6opyHH}§{Iaﬂ?<J<I)meHa OBITb yCTAHOBJIEGHA CKOPOCTH He Gosee 80 xamfu nIc;
opy. HEYHOM 3Tale NPeanocajoyHOro i -
| HODO CHHXKEHU
BepPTHKAJIBHASI CKOPOCTh X Gaposer.
¥ olipeeNsiloTCsl BU3yaJb
P » yaJbHO, Tak Kak 6apoMer-
puyeckne NpHOGOPLI paboOTAIOT C 3aM1a3bIBAHUEM, H;;H mocajgkax Hpaogagg
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HyIO TOBEPXHOCTH BEICOTA KOHTPOJHPYETCs 10 pajHOBLICOTOMEDY, KOTO-
pBlil Haji BOJOH pa6oTaer TOYHO H YCTOWYHBO.

Hpennocanmmbm MaHeBp HayyHaeTcs Ha spicote 15—10 x. Tlpu
5TOM YTrOJ TaHraxa yBeJnHuHBaeTcA Ha 8—10°, KOppeKTOp NOBOpAUHBA-
ercsl BOPABO U HE3HAUNTEJBHO YBEJNHUMBACTCA obmuil mar. Ha BbICOTE
8—5 M CKOPOCTD JAOJIKHA OBITH 3020 KM/4, a MOLIHOCTb PalOTAIOLIEro
asuraress 0JQH3Ka K p3erHOl, Ecau HeOOXOAHMO BBITOMHHTD ocanxy
fes npobera, TO BHICOTA BHIPABHMBAHHAs yMEHbIIALTCS 1O 10—7 m. Tlpn

BeJHUCHHME YIa TAHTakKa HeJib3st JONyCKaTh yBepUeHHsT YuCaa o6opo-
toB Gosee 96%, Tak Kak 370 yBeJHUMBAET HATPY3KH HA arperaThi BUH-
TOB H yXyAUIaer MyTeBYIO yIpaBsieMOCTh. Ha soicote 4—2 M CRAEAYET
SHEPTHUYHO YBEJHUHTD o6unil war, 4ro0pl B MOMEHT npu3eMJICHHsT BEp-
AKajbHas CKOPOCTb Oblia TIOJIHOCTHIO noramesa, B MOMEHT yBeaHde-
ausi oflero 1ara M yrjios aTaki 57eMEHTOB Jonacrell Tara BUHTOB IIpH
IpHMEPHO TOCTOAHHOM Huca1e 060pOTOB KpPATKOBPEMEHHO yBeJNHIHBA-
eTcst, UTO 0GeCTIeYUT BEPTOJIETY OTHOCHTEJNBHO MATKOE MpH3eMIeHUe Uil
IIpHBOJHEHHE.

[Tpusem/enne BEpTOJIETa OCYIIECTBJISETCSt Ha OCHOBHDBIE xoneca ¢

He3HAUNTENHHO OIYIIEeHHBIM OTepeHAeM H OTKJIOHEHHOH Ha ce6s PYUKoH
yrpaBJieHHsl Ha BEJHIHHY TIpUMEPHO 2/3 ONHOTO X0/1a. Ecau npeanoca-
JOUHBIH MaHeBp OB SHEPIAUHDBIM, TO nepesl NpH3eMJEHHeM pyHKa yil-
paBJeHHs OTKJIOHSAETCA OT ce6s. ITocae IpH3eMJIeHHsi paspelaercs
OTKJIOHATb PYUKY YIpaBJleHHs 10 3aJHero yropa NpH pPacrofoKeHun
pblyara «umar-ras» Ha SITOM—BOCbMOM 3y6e CeKTopa. MOKHO TaKXKe He-
10/1b30BATH TOPMO3a KOJeC IACCH. [locJe OCTAaHOBKH Beprojera And
HCK/IIOUEHHsT ‘OTIaCHOT0 COMHKEHHS gomacrefi pyuka ynpas/eHHs ycra-
HABIWBAETCS B HEHTpapHOE INONOXKEHUE, oTKJOHsercs BHepen Jesas
nenasp ¥ OOLIKH ar IIaBHO yMeHbL1aeTcs A0 MUHAMA/bHOTO ¢ OJHO-
BpEMEHHBIM TTOBOPOTOM KOppeKTopa BJEBO. Tlpu TaKoil MeTOLMKE HHJO-
THPOBAHHS JJIHHA npoGera COCTaBAAET 0—20 » maxe B IITHIb C MAKCH-
MAaJIbHO JONYCTHMBIM BECOM.

KoHcTpykuus Beprojera B KopabepHOM BapHanTe o6ecneynBaeT
Gesonacilylo apapHiAy0 NOCAAKY Ha BOLY ¢ HamoJHeHHbiMK OaJioHe-
TaMH TIPH BOJHEHHH MOps JO 3 GaanoB ¥ TIaBy4ecTb NPOAOMKHUTEL:
HOCTDLIO He MeHee 24 4.

W MuTaLHs OTKasa OJHOro JaBuraress B NoCTynaTeJbHOM TOJETE.
J{asl co3fanus y nHI0Ta YBepEHHOCTH B 0JaronoJyHHOM BBINOJHEHHH
lofeTa ¢ ONHMM paboTaIOLIHM [BHraTeIeM paspemaercsi B yueOHBIX
¥ TPEHMPOBOYHBIX TOJETAX MMUTHPOBATh OTKa3 TOJILKO HpaBoro JBH-
ratessd, Tak KaK Ha JEBOM YCTaHOBJEH reHepaTop HOCTOSIHHOTO TOKA.
JlpuraTesb He BBHIKJIOUAIOT, a IS oTpaGOTKH TEXHHKH MHJIOTHPOBAHHS
BLIMOMHSAIOT MOCAAKy C OLHHM HOPMaJbHO paGoTAIOWUM ABHraTe/IeM
[Ipy BTOPOM 3a/POCCENNPOBAHHOM Ha pexHMe MaJjoro rasa. C uenbio
orpaHHueHHs BeTPHKAJIbHON CKOPOCTH CHIMEHHS paspemaeTcsl BHINOJ-
HATb MUMHTAIHMIO OTKasa OJHOro M3 nBuraTeseil U TMOCAJKH Ha BepToO-
nerax, o60pyd0OBaHHBIX rpyso-naccamnpcxoﬁ KaGuHOM, eCJH BBHICOTA
nosera He 6osee 2000 #, a onerHb Bec — 3000 I IlepBble yuebHbIe
B TPEHHPOBOUHBIE MOJIETHI AOJKHBL BHINOJIHATBCSA € TIOJIETHBIM BECOM
He Gosee 2400 1. :
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[Toster mo mpsAMOYyroabHOMY MapumIpyTy ¢ NOCaAKON HA OJHOM HOp-
MaJbHO paboTalouleM ABHTaTesNe PEeKOMEHJAYETCs BBINOJHATb HA POB-
HOW, OCMOTPeHHOH u OGO3HAaYeHHOH [OJOCe pasMepaMH He MeHee
120X40 », Bmepexu koTopod Ha 10—15 # B CTOPOHB OT TepexHHx
{JIa’KKOB BBICTABJCHO OrpaxjeHne. BoslylwHble HOAXOAbL IOJXKHbI
6biTb OTKPHTHMH. CileflyeT MOMHHTb, UTO Ha BEPTOJIETE ¢ ABYMS Ulle-
HaMH 3KHIOaxa CO3MalTCs LEHTPOBKH, OJH3KHE K MPedeibHOo Ie-
PeJHHM; TMO3TOMY TOCajKa JOJIXKH& BBEIIOMHATLCS TOJbKO NPH BCTpey-
HOM BeTpe. '

Bricotra moJjera 1o npsMOYroJbHOMY MapIIpyTy, Kak NPaBHJIO,
pasna 200 u. IlepumeTp NpSAMOYrOJLHOrO MapmipyTa 3aBHCHT OT TeM-
HepaTypel HapyXKHOTO BO3AyXa {4ToGbl 00ecrneyuTh 4jis IPaBOro IBUra-
TeJst Iepejl ApocCeNHPOBaHHEM HJIH BBHIKJIQUEHHEM NPH HeOGXOMHMOCTH
HOpMAaJbHEIH TeMIepaTypHbIH pekuM). O6yuaeMbill BHITOJHSAET MOJETEH
Ha JIeBOM CHJeHbe, a Ha NPaBOM HAaXOJHUTCS MUJIOT-HHCTPYKTOP.

[Tocsie BLHINOMIHEHHS TPETBETO PA3BOPOTA W IIOJyYEHHS paspellleHus

Ha MocajKy ¢ OAHHM paboTalIINM J[ABUrateseM HeOOXOIHMO JETOM
CTBOPKU LUJHHAPOB IPABOT0 ABHIATENS MOJHOCTBIO OTKPBITh, 4 3HMOH
OPUKPLITh B 3aBHCHMOCTH OT TeMIIEPATypPhl OKpYyXKalouledl cpemsl.
JpoccenupoBanue (BBIKJIOUEHHE) TPABOTO ABUTATENS BHINOJHSIOT
TOJBKO Ha NPSMOH IOCJe 4eTBEpPTOro passopora. Jlasi 3TOr0 B 3aBH-
CHMOCTH OT CKOPOCTH BeTPa YCTAHABJHBAIOT CKOPOCTb II0 MPHGOPYS
70—90 km/4 n yncao 060poToB Hecymux BUHTOB 86% . Pekomenpyemasts
ckopocth CHuxkeHHss — 80 «m/4. Ilogas KomaHZy oOyuaeMOMy BhlAEp-+
JKMBATb 3aJaHHBIA PEXKHM 1I0JeTa, HHCTPYKTOP MEPEHOCHT 1P aBYIO PyKY
Ha IpaBHIA pHluar «mar-ras» ABOHHOrO yHpasJeHwus, JEBYIO — HA PHI-
4ar pasjiesbHOro YIPaB/JeHHsS NPABOTrO ABHratesst. Priuar pasmesbHoro
ylpaBJieHHsl NpaBoro ABHraTels IepeMellaeTcsl Ha 3alleNKy MaJjioro
rasa H OJHOBPEMEHHO KOPpPeKTOp MOBOpPauyMBAalOT BNpaBo. Ecuam umcio
060pOTOB HEeCYIINX BHHTOB CTAHOBHTCH Memblie 82%, To Heo6XOLHMO
COXpaHHuTL ero BeJHYHHY, YMeHbIIHUB OOLMHA mar (phluar <«Iar-ras» -
nepeMeniaeTcss Ha BeJAHUHHY He Gojiee Tpetd Xona).

B mnponecce mpoccenupoBaHHs JBHUTATeNs HHCTPYKTOP  JOJKEH
OBITb BCE BPeMs TOTOB B3fTh yNpaBJeHHe Ha cebsi. A mocsie Apoccesu-:
pOBaHHA JBHTATess COCPEJOTOYHTb BCe BHUMAaHHe Ha IVIHCCAAE CHH-
JKEHHSl W pacueTe Ha mocaiky. Paspemaercsi BHIK/IIOUEHHe ABHTraTeaIs’
3a)KHMraHueM Ha BblcOTe He MeHee 150 m 1pu TeMmepaType roJOBOK IH-:
auuapoB ne Gosee 140°C. Ilocie BBHIKMIOUEHHST phIYAr PasledbHOTO
ynpaBJeHHsl NMQCTaBMTb B HeHTpastbHOe nojdokeHue. Ilocagka Boimos-,
HseTCS aHAJOTMYHO TIIocajKe IPH OTKase OJHOrO ABUTaTeJist, HO 34-)
npeulaeTcss HCIOJb30BAaTh TOPMO3a KOJEC Ha CKOPOCTH Gogee 5 K/«
BCJEACTBHE YBeJHUEHHS HAUPY30K Ha IepelHUe crofiku maccu. Vimura-:
LK OTKa3a B 30He MOXKeT BBINOJIHATLCHA OXHUM nujotoM. Jlas storo B
YyCTAHOBHBLIEMCS TOPH3OHTAJBLHOM IIOJIETe CKOPOCTb 110 mpuGopy
JomkHa ObITh 70—90 xKa/4, a yHCI0 06GOPOTOB HECYIHX BHHTOB JOJKHO .
61T 86—88Y%. s npocceupoBalHs IPaBoOro ABHraTess IHJIOT BhI-
Hy}KJIeH CHHMaTb PYKYy C PY4KH LHUKJHYecKoro mara. [Tostomy BepTo-
JIeT JOJXKeH ObITh COaJaHCHPOBAH TakK, 4TOOBI IIPH OCBOGOXKIAEHHON
pydYKe yNpaBJieHHS YroJ KpeHa M YroJ TaHraKa H3MeHSJCA B TeueHHe
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He Gospie yem Ha 5 °. I1pu obecnedeHnn HOPMaJBHOU 63;3:;};3(1)—
3 e Bept eta Heo6XOAMMO TpaBOi PYKOH SHEPTUUHO, HO ank 3
pOBKH BEPTOquar pas/eJbHOTO  yNpaBJeHusd PaBoro ILBH'F?ITa b
O e san ce TOJOKEHHE H BHOBD TEpeHECTH npaBylo PYKY Ig{b-
xpaiinee 3'3111{, ro mara. OnHOBpEMEHHO C nepeBoOAOM pbmgiryakp?s}fﬁc :
o HHMH%CI\S;;M H;‘sé‘uienxy MaJIOr0 rasa cjaeiyer MmaaBHo 614 JOT(i))B
HOTO YHPaB“f{A Th KOPPEKTOP BIPABO. [Tpu 3ajepixKe YHCIO 9 OI/?I/I o
Hanac HOBeI7)5Z—72°/ Tlocse moBOpoTa KOppeKTopa npH uMuTan nor
aa e b ro OﬁsoHTaanoro HoJieTa WJIH CHIXKeHHs 4ucjao OV uFeM
Tom 1o pe}KHMaHHTgB IIpaKTHUECKH poccTanaBanBaeTcs. B naanegsaB_
;%?Zgzgslr?;nﬁm ¥ orpaHHueHHs TaKue xe, KaK TIpU TOJEeTE C OTK
mm%fl{i?}is‘:&eggx& BbicoThl B cKkopocTH. Kax BUAHO ngKgiii;cxy pl\égxu;-
TeJsl Ha BEPT
Hom?xﬁon(gwa{ Eﬁycl I?}?I/)I"BI;?II/engTEg?IZTngIg;aOHI/I)KE‘HHH MPaKTHIECKH HEBO3-
Max ‘
MOX}{SeHr.Iponecce HeyCTaHOBHBIIETOCH nammemggeggggggﬁb ré;l){ylfl X?;{;H
ceHHs BepTHKAJb -
3e ﬁg&a;:gfc;‘iopig?xgp??ma COl‘Ip%TI/IBJIeHI/Ie BepTgng‘Tl: IliHBe(;sliuggx}ll_
t ] ||
Z{?); [IOTOKE He CTaHeT PaBHBIM €ro BECy (ecmxe n&e;:n}E)HOM mepunon:
w cusnamu). Jna BeproseTa Ka-26 npu Bep o ario-
HBIM HEM patoTaioluM JABHraTeseM BepTHKAJbHANA CKOSTO o
P csl CHHKEHHSI COCTaBJsfeT NPHMEPHO 18 m/cex. ! > Seayeron,
mo. sma [aCHBIM AJs TpH3eMJeHHs, TaK KaK, yTo6B! Tt
o TohoTH ((:)K 0 SHePTHIO JIBHXKEHHS BEPTONIETA, notpebyerca jeco-
I;)Ca}gmigg?ggibngﬁ XOJ IITOKOB aMOpTH3aTOPOB mag;y;h 1?36;;}3{7?0 uac-
aloTCs HA B
Soct KOHCTPYKHH:HZEIIJTgieQT ?) Ijna/(écetrlcp.n‘bll']r}o6m o06ecreudTb coxpaﬂm})}::;z
D er npnsel\%ﬂ‘e{acm éepTo’neTa Ge3 BMeIIATEJLCTBA MUJIOTA, IL(z)J;I o
MaTepuaanoqua BLICOTA BHCEHHs] ¥ BepPTHKaJbHBIX peXUMOB n}KeHué
e o por a oTkKasa 6yaer Ooabile, TO BepTHKAJibHOe CHU e
Ecau xe Bb‘c‘ﬂ;{ase OJHOTO JBHraTess JIHTENbHEE, it Bepjnziéin_% g
CT?)H%Tcszgean npu3eMJeHHeM yBEJIYUTCH. g Bep;c;gzq;’amﬁ jﬁ 6 ¢
fiI({)JI%THbIM BECOM, pacCUHTaHHbIM 6e3 yuera Bﬁnﬁggﬂg O emite
YUK, 6e30MacHod  ABAALTCH BBICOTa BHCEHH 0 3 . N opocTH
ngneTH’oro Beca BepTOJeTa MPHUBOMHT K pocty BepT O s
HUM paboTaouuM JBUraTejeM H NO3TOMY S
CH?c}gf;HBﬂnccegﬁﬂ y 3eMaH yMeHbU1aeTcs. IIpu Bece, pOaTc]:eTCTBy}OUleM
;zHOHbSOBaHI/IEM BJAHSAHUS BosnyUéléggﬂnséL};%lﬁ; HI; ;:Ic;) B .
BHC&Te r?c? %e;;;im(:)},? (ﬁiAB};;‘g.T%Q%H BUAHO, UTO ymeHbmeHTnKeasléeq())nnlll{lgi
Momﬂoocm ¥ BepTHKAJbHOH CKOPOCTH CHHIKEHHS Hr;pﬂn n% T renuHOh
sl MOKeT ObiTb JOCTHrHyTO IPH yBeJnYe iy
ropoct 5KOHOMHUUECKOH CKOPOCTH rOpH30HTAJBHO noners.
Doty 1D oTKase Apuratess Ha SKCIYaTallHOBRHOM Bu‘cem% 1
D e BIX BLICOTaX OllacHas BBICOTA yBeandnBaeTcs, a onac,
O o s 1 JIeTOB Y 3€MJIH pacmupsercs ¢ yBenYeHHeM Bosﬁg pioi
EopocT: M}s{{ Hon i GoJsibllieM M[OJETHOM Bece BepTHKajbHasg ¢ ZII)CHaﬂ
cr;c;;});):;;ls.l 14(1)3 afﬂx cayuyasx OynAer GoJblne, a 03TOMY 6eson
Ch
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pHC. 106 OHaCHbIe 30HBb! BBICOTHI H CKOpOCTH.
— AJd Beca, pa Y. "0 1 BU
1 DPACCUHTAHHOIO € Y4YeTOM BJIMSIHHS BO3AYIUHONR NOAYLIKH, NPH OTKa3e OLHO i
’

rarenast; 2 — AJas Beca

J , PaccYHTaHHOro Ges yueTa

7 BJl

HOro Apurares; 3 — NpH OTKase ZBYX nsura}"rene}‘i THAHIL BOSLYLIHOR MORYUNGH, npw oTKase o

30Ha AJad i
: BEC(l)1M B:ccé:}mﬂ H TIOJIETOB C MAaJIOH CKOPOCTBIO Ha MaJbiX BHICOTAX
e ,NIIJEH YHTAHHBIM C HCHOJb30BAHMEM BJHSIHHS BO3IYNIHOH MO
Ay Bep’T‘}(;neTnga:gc: Omnacnple 30HBI BHICOTH U CKOPOCTH thﬂ TIOJIeTOE
-26 nokasaHel Ha puc. 106. II ‘
30HHL 110 BHICOTE NP Ma . . ontacOr
JBIX CKO
SOHEH pocTaX moJieTa Ha PUCYHKax He IoKa-
Hblxﬂg;OngTonemB Ka-26 omacnasi 30Ha BHCEHMS M moJera Ha Ma-
anMepHIc)) lle(I)x B %leqae OTKasa OJHOTO H3 IBHUraresed I[OCTHF;IEI
opumeptio 110 M. 1IpH 3KCNAY3TALHMOHHBIX BHCEHHSAX HJH B IOJETe HA
S e TaxX IHJOT HMEET BO3MOXKHOCTb IIPH IIOTEPE BLICOTH
e o %gréerl[;enm{yfo CKOpPOCTb BEPTOJIETA IO BEJHYHHBL, 06ec
CHOe HpH3eMJeHHe. Bena it 30 .
v . HYHHA OIacH
MaJblX CKOPOCTAX [OJeT Ho-nocanon.
a U ompe ‘ |
adiiy pelensieT TPAeKTOPHH B3JIETHO-TOCAL0Y-
Ho ec |
son Jg;cséiaaneanaﬂ NOCTYHAaTeJbHAs CKOPOCTH B TOJeTe Ha
Do 6o.nme%X MOXeT oOecHeyurh Ge3onacHoe TIPH3EMJICHHe, TO
noqer ¢ oo QH CKOPOCTbIO Ha MAaJiOH BLICOTE TaKXKe CTaHOBI;TCH
BepTOJIeT.a 3TOM CJyyae NpH OTKase JABUraTesst U pa3bajaHCHPOBKE
HOCTyl‘IaTeJIX:I{II)I;IIJ(I)O’(I:‘a MOXKET He XBaTHTb BPeMEeHH Ha TO, YTOGH MOTACHTD
KOPOCTb U OGECIeuHThb Be
TOJIETY 1I0Ca
xkenune. [lostomy ckopo : . 12 apmanon.
CTb NMPOU3BOJCTBEHHBIX I
KeHie. OJIETOB Ha aBHAalHOH-
ot f;ei;mg 236(})3T8X He goJikHa npeswimate 100 xam/u (CMup(I)/I}(IZ
10 Bmcofe H, cxogb bIH6OJIHeHI/Ie BCeX ITOJIETOB [LOJKHO o6ecneqHBaT1;
cry GeszomacHoe npH
DO opicoTe 1 cKop: pH3eMJeHHe BepToJera B ciaydae
O1K
nom{ea;; ?,(BnraTeJm Ha BePTHKaJbHbIX peXHMMax M B3Jjere. [Ipu Bul-
fpelisiut OHKDETHOTO TIOJIETHOTO 3aJaHUs AONyCKAaeTCs HAXOXKAeHHe
o :gnacmﬂx sonax. B sToM cayuae, 4uTOOB He AOTNYCTHTH
PH OTKase ABUTATeNd, ITHJIOT NPHMEHSET IOCAAKY «C MOMAPHI-
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JoM», T. €. C 3SHEPTHUHBIM 3aTsKeJCHHCM BHHTA 34 MHUHHMAJbHOE
speMsi. M Toria npu NpaKkTHUECKH HOCTOSIHHOM 4YHCJe 0BOPOTOB yBEJH-
yeHHe YIJIOB YCTaHOBKH TIPUBEICT K YBEJMYCHHIO TATH BUHTOB M 3HAUH-
TeJALHOMY YMeHbIIeHHUIO BepTHKAJBHON CKOPOCTH CHHKEHHS. Yem 3Hep-
rAuHee GY/eT BHIIOJHEH «TOAPBIB», TEM MeHbLIe MajfeHue yucia o60po-
toB B Tpolecce YyBelMuyeHMs mara, a nosTOMy ObICTpee TaCHTCH

BepTI/IKaJIbHaﬂ CKOPOCTb CHUXKEeHHdA Iepel HpHSeM.He*HHe‘M.

Haubosee 3pHeKTHBHBIM CUUTACTCSH «TIOAPHIBY  TIPOLOJKHUTENb-
nocTbio okoao 0,4 cex. Ho 4TOGHl TOJHEe HCTOJIb30BATh KMHETHYECKYIO
3Hepruio BpalleHUs BUHTOB, SKeNaTeqbHO Tiepell «NOJAPHIBOM» HMETH
503MOKHO 60JbIllee YHCJAO 0OGOPOTOB BHHTOB. [Tpu oTkase ABUraTenst
ypcs0 0BOPOTOB yMeHbIIAeTCs 1 qT06Bl COXPAHHTb HX THJIOT AOJKEH
HeMeJIeHHO HepriYHo M IIaBHO TOBEPHYTL KOPPEKTOP TOJHOCTHIO
srpaBo. I1pu 3TOM CJIeAyeT yHecTb, yTO CTpeMJieHHe MOJepXKaTh YHCIO
©06OPOTOB yMeHbIlleHHeM 11ara JHib ycyryGuT TOJIOXKeHne, HOoTOMY
4TO yMeHbIleHHe YIJIOB yCTaHOBKH jonacTeil IpuBeJeT K NajeHuIo TArM
BHHTOB U yBeJHUERHIO BepTHKAJbHOH CKOPOCTH CHHKEHH. A moracutb
BepTHKAJbBHYIO CKOPOCTb Tiepeld npu3eMJeHHeM Y MAJI0TA He XBATHT
BpEMEHH.

s yMeHbLIEHHS BePTHKAJLHON CKOPOCTH npu3eMJeHHst MTpH OTKa-
3@ JBUTATENsk HA MaJbiX CKOPOCTAX M BbICOTAX HeoHX0AHMO, He Jony-
cKas NaZeHHs YACaa 060POTOB MeHee MHHHMAJBLHO JONyCTHMOTO, Nepes
npu3eMJieHHeM 3HepPTHUHO YBEIAUHTH o6yl mar A0 MakCUMaJjbHoro.
TIpu 5TOM B MOMEHT TpPH3EMJCHH YIJIbl YCTAHOBKH  JOJIKHBI OBITb
MAKCHMAJbHBL. DHEPrHYHOE YyBeJHYeHHE o6Iiero miara BHHTOB Iepel
TpH3eMJeHHeM 03BOJIAET MHJIOTY yMeHbIIHTh BEPTHKAJIBHYIO CKOpOCTh
npuMepHo Ha 3 am/ceKk M BEPOATHOCTL [HOJIOMOK. BuHsiHHe TOApLIBA HA
BEePTHKANBHYIO CKOPOCTbH CHHKEHHHA NpaKTHIeCKH OJHHAKOBO HA IIIO-
majaKax, NO3BOJSIOIMX HCIOMb30BATE s(hheKT BO3LYWHOH MOAYLIKH,
¥ [pH OTCYTCTBHH 3PderTa BO3JLyILHOM NOLYIIKH. dt0, MO BCell BHIH-
MOCTH, OfIpeJeJIsieTcsi CKOPOTEUHOCTLIO mpouecca CHHXKeHHs MpPH OTKa-
36 OAHOTO JIBHraress Ha BePTHUKAJbHBIX pexHuMax I1oJeTa. Ho akan.
B. H. IOppeB oTMeyaeT yMeHbUICHHE BePTHKAJbHOH CKOPOCTH CHMIKE-
Husl 10J AeHCcTBHeM BJIHAHUS BO3/YILHO{ MOAYLIKH [14].

Mcnonb3oBasie MOCAAKH — «C TIOAPBLIBOM> [103BOJISIET TpH JeTHOH
SKCITyaTALlHH BEPTOJIETOB YBEJIHHIATDH BBHICOTY «6€301acHOr0» BHCEHH
Y MOJETOB Ha MaJjblX CKOPOCTAX 10 10 #. B »THX cayuasx npH OTKase
OJIHOTO [IBHTATeJsl W BMelaTebCcTBe IMHJI0TA B yrpaBJ/enne oGecnedn-
BaeTCs He TOJbKO COXPaHEHHEe MKH3HHM SKHUAKY H maccaxupam, HO H
COXPAHHOCTD martepraibHoil yactu. Ecan e 0TKa3 OJHOTO JBUraTesf
IIPOHCXO/UT B OTIACHOH 30HE, T. €. Ha BEICOTaxX Gosiee 10 m, TO MocaikKa
«C TIOAPHIBOM» [TO3BOJHT 136ekKaTh KATacTPOdHl.

Kak moKasaju HCC/elloBaHus U pacuers, IPOLOJIKEHHbIH B3JET €
OIHMM OTKa3aBIIMM J[BHrarejneM Ha peptoaere Ka-26 B 6OJBIIHHCTBE
c/yuaen IPAKTHUECKH HEBO3MOMKEH 13-34 Hej0CTATOUHOrO 3anaca MOIl-
soctu. T1o3TOMY TOCafika «C TIOAPBIBOM» SBJACTCS OCHOBHBIM CHOCO-
oM 6e30IacHOTO IpeKpalleHust B3jera IpH oTKa3e OJHOrc H3 JBH-
rarejeil B BO3JyXe Ha MaJblX CKOPOCTIX. [Ipu oTkase OAHOTO U3 JBU-
raTedeil Ha .MaJbX CKOpOCTSX H BbICOTax B yCJIOBHAX OCTPOrO
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Puc. 109. Tloaspa npoduist 3JIeMEeHTa

Puc. 108. Toaspa mpodguis SreMeiTa
YTCTBEH NMOJABOAA MOML- '

JIOonacTh Ha pexuMax noJiera € pa60Ta- JomacTy Tnpu OTC
omuMa ABHCATENAMH HOCTH K BHHTaM

Tlo puc. 108 MOXHO OIpeLeaHTh, UTO NPH IpOTEKaHHU TOTOKA "epes HeCyIIHH BHHT
CBepXy BHU3 BO BCEM SKCITYaTALNOHHOM JHaNasone YIJIOB aTaKu B TUIOCKOCTH BpalLe-
uug ofpasyercs cuiad CONPOTHBJICHAS BPAMIEHHIO. Cribl CONDOTHB/CHHST BPALLEHHIO
5IEMEHTOB JIONACTH B CO3JAI0T MOMEHT COTPOTHBJICHYSI BPALICHHIO, KOTOpBIfi CTpeMHT-
Csl YMEHBIIUTDL HHCIO 06OpOTOB MPH HEJOCTATOUHOM KpYTAILEM MOMEHTE. Tlpn yMmeHb-
HieHuY yrja NprrekanHs U HOCTOSHHOM YIJie aTaky 3JeMenTa JIOIACTH CHJIA CONPOTHB-
JleHHsl BPAllleHHIO YMEHbIIAeTCH. [losToMy TpH OTpHIATEJNBHbIX yriax OpHTeKaHusd,
KOTJla IOTOK NPOXOJHT Hepes pecyuiuii BUHT CHH3Y BBEPX, NpH onpee/eHHbX YCAOBHAX
CHJIa COTMPOTHBIEHHS BPAIIEHUIO MO3IKeT CTaTh PaBHOH HYJIO.

PexXuM paboTH 3/€MEHTA 7I0TIACTH, TIPH KOTOPOM OTCYTCTBYET CHAA COMPOTHBJCHUIA
BpallleHyio, Ha3pBaloT p & KUMOM AaBTOPOTAUHH [Ipu pabote sjeMEHTA Jona-
cTH Ha pexuMe aBTOpOTAUMH gucao 000pOTOB €ro Gyner TOCTOSIHHDBIM, H HO3TOMY
caMoBpailieHHe MOXKET CUMTATBHCS YCTAHOBHBLIAMCH. YC/I0BHSL YCTAHOBHBIIErOCst caMo-
BpalleHAs dJeMeHTa JOIACTH IpPH CHUMKEHHH BEpTo/eTd Ge3 NOABOAA MOILHOCTH K
HecyllHM BHHTAM MOXHO ONpE/eaHTh METOLOM HOJAD.

Ha puc. 109 noxasana noqspa geMeHTa JonacTH TpH paberanun I0TOKa HA
IOCKOCTD BpalleHist HECYWero BHHTA CHM3Yy BBepX, T. €. XOrid CKOPOCTb BO3AYILIHOTO
fIOTOKA OT CHAMCHHs CTAHOBHTCH Gosbille HHIYKTHBHOM CKOPOCTH, UTO MOXKeT COOT-
BETCTBOBATH OTKA3y neurateneli. YIabl aTaky siemeHTa JONacTH & H o/’ cOOTBETCTBY-
10T peXHMY aBTOPOTAIHH, HX MOJKHO ONpe/iesInTh, eCIi 13 Hauaja KOOpAMHAT OMYCTHUTD
yleprenKMKyaAp Ha NJOCKOCTb BpalleHus. O6sacTb YIJIOB aTaxku Tpanee cexyuen
COOTBeTCTBYET padoTe 3/1EMEHTA JOTACTH HA PeXMMe TOPMOKEHUT, T. e. KOrjla 3JeMeHT
OMACTH OKasplBaeT COonpoTHBJeHHE H CHUKEHHMI0, H BpauleHHIO. B pexHMe TOpMONe-
HUsL 9ACA0 OBGOPOTOB 3JeMeHTa JIONACTH yMeHbIIAeTcs, H caMOBpAllleHHe Ha3pBaloT
sameeHHEM. Y MeHbuienye uncia 06opoTOB BUHTA M TATH SeMEHTOB JomacTell IprUBo-
AMT K YyBEeJHYEHHIO BEpTUKAJLHOH CKOPOCTH CHUMEHH, AJf TalueHus KoTopoit nepen
TIpU3EMIEHHEM KUHETHUECKOH SHEPTHH BpalleHHs BHHTA MOXeT O0Kasarbed HeLoCTa-

TOUHO.
O6acTb YIJIOB aTaKu 3JeMEHTa JOTACTH JeBee CeKyleR COOTBETCTBYET YCKOpeH-
HOMY CAMOBPAILEHHIO, TAK KaK ga 5THX yIVaX aTaky dJeMeHTaphadi a5pOLMHAMHUECKAS

cu/a HAIpapjeHa OTHOCHTEIbHO OCH BpalleHHsl BIepea no BPAILLEHHIO H COSAACT cuay
ABTOPOTALUH. CH0BOfl MHOTOYTOJIbHHK 3JEMEHTA JOMACTH MpPH YCKOPEHHOM CamoBpa
wiesHY (Ha peXxumMe perpfKa) IOKazaH Ha PHC. 110. Ho u Ha pexuMe BeTpiKa 3Je-
MenTapuasi aspojHHaMuecKad CHsIa CO3Jl2€T COTpPOTHBJCHHE [OTOKY, B HeM HeTPYyAHO
yGeanTbes, PasnomuB a3pOJMHAMUUECKYIO CHIY H3 coCTABJSIONHE OTHOCUTEIBHO
1OTOKA.

- Cexyulasi, KoTopas pasienser Ha fosisipe YIJs aTakd apoduas, CcOOTBETCTBYIOIIHE
pexnMy BeTpsKa H peXRHMY TOPMONKEHHH, HarpapjeHa OTHOCHTENLHO OCH ODAHUHAT
noa yraom 6. ¥roa 0 spasetcs YIJIOM KauecTsa, Tak KaK 3TOT yroJ -o0pasoBad Ha-
npasaeHHeM OJIHOH a3POJMHAMUYECKOH H hoxsemmofi cui Tla yraax aTaxi pexuma
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OT yrJia aTaku patieRi
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Tlo rpadmry 3anaca caMoBpalleHHs BHI-
§0, UTO MPH MaKCHMAJIbLHOM KOHCTPYKTHBHOM
yriie YCTaHOBKH Pmax Y HeKOTOpOro 3JieMeH-
Ta MOMACTH MAKCHMaJbHBL 3amac caMoBpaiies
{us MeHble VIa YCTAHOBKH, a TO3TOMy ca-
MOBpAILeHHe OYAeT 3aMeITeHHDbIM. J1as51 BbITION-
HCHHS YCTAHOBHBUIETOCS CAMOBpaileHHs HYX-
HO, 4TOOBl yroJl yCTaHOBKH 6LLT paBeH 3amacy
CaMOBpaMIeHUS: .

?:ﬂ'—eo

Ecad xe yroJl YCTaHOBKH OyléT MUHH-
MAJBHBIM, TO YCTAHOBHBIIEeCH CaMOBPALUCHHE
IpHHIEIIHAJbHO BO3MOXKHO Ha NBYX ymMax
arakd (cM. puc. 109 u 111). Yroa Gmin COOT-
BOTCTBYET BOCKOJLslIlell HacTH rpaduka sanaca
camoBpaulesns, a yroa iy — HACXOASIIEH.
{losToMy YCTaHOBHBIIEECHT caMoBpaillenre Ha
yrje aTaku Op Gymer HEYCTOHUHMBBIM. U npu ManeineM YBETHUCHHH yraa aTakd
BenencTEHe aTMoChepHol TypGYJIeHTHOCTH samac CAMOBPAIUCHAS CTAHET MEHbMe YI-
Jla YCTAHOBKH, a CNe0BAaTe/IbHO, yHCJIO0 0GOPOTOB YMEHBUIHTCS H 3TO mpuBeseT K eile
GoNblUEMY YBENTHUSHHIO YINIOB ATaKH H YMEHBIIEHHIO THCIA ofoporos. Taras Xe 3aK0-
HOMEpHOCTh Gy/eT MpPosABAATHCH HA BCeX yrjax aTaku aucxofamel yacT rpaduKa 3a-
naca camoppallleHns], O3TOMY 3TH YIVIbL aTakH 3JeMeHTa JIOTAcTy Ha KCTTyaTalHoH-
X peREMax HeLOIyCTHMBL

I[Tpu noCTOsIHOM yrile YCTAHOBKH YIod ATaKH SJ€MEHTa JIONACTH Ha CHUXEHHH B
[psSIMOM TNOTOKE ONpeReseTcs CKOPOCTBIO OCEBOFO MOTOKA Vy=V; — Vy u OKpPYXKHOTO
MOTOKA .

Ha puc. 112 noxasaHo, 4T0 yBeJUuYeHHe OKPY/KHOH CKOPOCTH BBISBIBACT yMeHblle-
Hue yria aTakh, a yBelHueHHe CKOPOCTH 0CeBOTO MOTOKA CHH3Y Bh3bIBaeT pOCT yria
arakd saemenrta JonacTh. CieloBaTesbHoO, A4 IOJTydeHHs YCTORUABOrO YCTaHOBABIIE:
rocsi caMoOBpalleHHs y KOHKPETHOTO oieMeHTa JIONacTd B MPAMOM IOTOKE JLOMKHO
CylilecTBOBATL OIpeNie]eHHOe COOTHOIICHKE MEXY YHCIOM 060pOTOB H BepTHKAILHOM |
CKOPOCTBIO CHUKEHMS. ‘

B KoCOM MOTOKe CBOHCTBA CaMOBpaIleHHs SeMEeHTa JONACTH NPHHUKITHAIBHO HE
pamensorest, Ho B pasiMuHBIX  a3UMYTa/bHbX [OJIOKEHHSIX H3MeHsAeTcss CKOpocTb
5(HEKTHBHOrO BO3AYIIHOTO MOTOKA B IJIOCKOCTH BpallleHHd, H 3TO SKBUBAJEHTHO
A3MEHEHHIO CKOPOCTH OKPYXKHOTO INOTOKA. Fcau He YYUTHIBATD MaXOBhHIX IBUXKEHUR
JomacTefi, TO Y HACTYNAOLIEro Ha MOTOK sAeMeHTa JONAcTH Yroj aTaKH yMeHDBIAeTCs
[py yBeJMYeHHH NOTOKA B [LIOCKOCTH BpAIEHHsl, a y OTCTYHAIOIIEro 3JeMeHTa — Ha-
060pOT, YBEJAUUHBAETCS. UYem MeHbIIE OTHOCHTEJIHBIH panyc ajeMeHTa JOMacTH U
quco 06OpOTOB BHHTZ, TEM MEHDINE OKPYKHAs CKOPOCTE H Bosblile yIVIbL dTaKH 3Je-
MEHTA J0MacTH.

[lpu B3Maxe JOMACTH BHH3 YIJbl ATaKd BJeMeHTa JONAacTH JONOJHHTE/BLHO yBe-
nuuaTcs. YBelHuesne JKe OTHOCATEJLHOTO pajdyca 3€MeHTa JIONacTH npuBefeT K eile
GoJpIIeMy H3MeHEHHIO YIia aTaku IpH BaMaxe, W PATHUHLIC BJEMEHTH JOMACTH pa-
60Tal0T B PasHHIX YCHOBUAX. TeomeTpuyecKas KpyTKa jomacteil ¥ KOMIOHOBKAa HX H3
npoueir ¢ pasIHUHON OTHOCHTEJBHO TOMMHHOM OHOJHUTEIbHO H3MEHSIOT 3amachl
W cpoficTBa caMoBpallenus. B aTux cuydasx HEKOTOpHle SJEMEeHTH JiOHacTH 6ynyT
yMeTh CHJY aBTOpOTANUH, 2 HEKOTOPHE — CHJY CONPOTUBJICHH ppaulexmo. K ToJBKO
KOTIla CYMMapHBI MOMEHT JIOHAacTh OT Cusl ABTOPOTALMH H CHJ COTIPOTHBJICHU Bpa-
LIEHHIO CTaHeT PaBHBIM HYJIO, caMoBpalleHne JONaCTH GymeT yCTaHOBHBIIAMCA (ecay
npene6peub TPEHUEM B TPAHCMHCCHY H_UHEPHHONHBIMA CHJIAMH) .

CamoBpallleH#e HeCylUX BUHTOB. B npsAMOM TOTOKE YCJIOBHI pabotsl H cBoHcTBA
CaMOBpAllleHHA BCEX nonacTeil OJHONO BUHTA ONHHAKOBHL U ecau 3aeMeHTHl JONACTH,
paGoTaolmue B peXuMe BETPIKA, cO3MafnyT MOMEHT, ypaBHOBemnBaxoumﬁ MOMEHT OT
TpeHusl TPAHCMHCCHH ¥  MOMEHT CONMPOTHBJCHHS. BPALIEHHIO OT 37eMeHTOB JOmacTh,
paboralomux B pexuMe TOPMOKEHHS, TO HHCIO 060poTOB BUHTA GYHET FIOCTOSTHHBIM.
Y punTa, paboTalollero B KOCOM INOTOKE, CBOMiCTBA CaMoBpauleHus jonacrefi B pas-

7~ JIHYHBIX A3MMYTAJbHbIX [ONOKEHAAX pasnuuatorcs. Ho ecan Gymer COGTIONATHCA YCII0-
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Puc. 112. 3aBucHMOCTb Yraia aTakH
oJeMeHTAa JONacTH Ha pexnMe ca-
MOBpAILeHUS OT OKpYXKHOR M BepTH-
KanbHO} CKOpOCTeH



BHE VCTAHOBHBUIETOCA CAMOBPallleHUsas B NpAMOM IIOTCKE, TO H B KOCOM IOTOKE YHCJ
OéOpOTOB BHHTA 6y11eT noctosiHubIM. Ecan ke MoMeHTHI CONPOTHBJIEHHST BPall€HHIO
TPECHUA B TPAHCMHUCCHH GYIIYT MEHbIIE YCKOPSIOLIETO MOMEHTA 3JIEMEHTOB JIONACTEH H

pexume BETPHKa, TO YHCJIO 000POTOB BHHTA yBeauuwrtcs M, Hao6opoT, mpu yMeHbII
HUM YCKODSIIOUIEro MOMEHTa. YHCI0 000POTOB Syjer yMmenr

enLmaTLes.

Y COOCHBIX HECYHIHX BUHTOB NPH CHHMXXEHHH C OTKA3aBINHUMH JBHT
TeJNAMA HUKHHH BHHT paboraerT Ha OOJbIIMX KOHCTPYKTHBHBIX yIJia
aTakKH, yeM BepXHHUH, paboTalolulHil B IIOTOKe OT HUKHEro BUHTA. 1103To-
My H YIVIBl aTaK¥ 3JeMEHTOB JIONAacTell HHKHEro BHHTA 60JblHle, YeM
BepxHero. CJef0BaTeNbHO, TIPH MOCTOSHHOM yTJle YCTaHOBKH B PeKo-
MEHIYeMOM JHaNasoHe YrJIOB aTaK¥ CBOHCTBA CaMOBpAUEHHS 3JeMeH-
Ta JOHACTH BEPXHEro BUHTA OYyAYT XYyiKe, UeM y TAKOTO ¥Ke 3JeMEHTa
HIKHeTO BHHTA (cM. puc. 111). Ha Beprosiere Ka-26 xoHCTpyKTHBHBIE
YTJIBl YCTAHOBKH HHXKHETO BHHTA Ha 2° GOJIbllle, UeM y BEPXHEro, H 3To
TaKxe B OOJBIIMHCTBE CJyuaeB OIpe/esisieT PasJHyHble 3aMachl CaMo-
BPalleHNsT 3JEeMeHTOB JIONACTeH COOCHBIX BHHTOB. Ho coocHble BHHTHI,
BpAINasiCh B Pa3Hele CTOPOHBI, HMEIOT OOLIYI0 TPAHCMHCCHIO, MO3TOMY
H30LITOK BpAUIAMONIEro MOMEHTA OJHOTO M3 BHHTOB HOJKEH Pacxolo-
BaThbCA Ha ralleHHe TOPMO3AIIEro MOMeHTa Apyroro BuHTa. M B 3TOM

Clydae MpeNCTaBJsieT UHTepec MyTeBas (asaHCHPOBKA BepPTOJeTa, HO.

oHa 6y/1eT paccmoTpeHa OTIOEJbHO.

Ilepexon Ha pexkum camoBpaleHHs HecyIUX BHHTOB. Kax oTMeua-.
JIOCh, TIPH TIOJIHOM OTKase HABYX JIBUTaTeseH YHC/IO0 0GOPOTOB HECYIIHX.
BHUHTOB PE3KO yMEHBINACTCH, a BePTHKAJbHASI CKOPOCTb CHHYKEHHS1 YBe-
anunBaercs. I1pu 3TOM yBesudyeHHe YIVIOB aTakd A0 MOMYCTHMEIX HPH)
HaGeraHum BO3JYUIHOTO IIOTOKA HA 3JCMEHTEHI JIONACTH CHH3Y HPHBO-,
JMT K POCTy 3ariaca CaMOBpAallleHHs. YMeHblIeHHEe UHCAAa O0GOPOTOB
BHHTOB BbI3bIBA€T TaKkKe yMeHbllleHHe LeHTPOOEKHBIX CHJ, YBeJHUeHHe :
yrJa B3Maxa, H IOJA JeHCTBHEM MOBOJAKOBOH KOMIIEHCAIWH YIJIBl yCTa-
HOBKH JIOTIacTell aBTOMATHYECKH yMEHBIIAIOTCA. YMEHbUICHAE YIJIOB,
YCTAHOBKH JIOIACTEH H yBEJUYEHHE YIJIOB aTAKH 3JEMEHTOB JIONACTH |

CIIOCOGCTBYIOT YJAYYINCHHIO HX CBOHCTB caMoBparienns. Ho nmior ue |
HMeeT HHPOPMAIHH O BeJHYHHE 3a1aca CaMOBDAIIeHHS, 2 YMeHbIIeH e '
YTJIOB YCTAHOBKH JIONACTeH He3HAUUTENbHO, I03TOMY YTOOBI YHCJO0 06O0- |
pOTOB He OBLJIO MeHblle MHHHMAaJbHO JOIYCTHMOTO, NPH OTKa3e ABHra- .
Tesieli Ha PEKOMeHAYEMHBIX CKOPOCTSIX H HAJHUHH AOCTATOUHON BLICOTHI
HEOOXOUMO HeMeJJeHHO SHePTHYHO, HO IJIABHO, YMEHBLIHTb OGLIHIl |
mar g0 MHHHMaJeHOro. Jlomyckaercss mocJie oTKasa JABHUraTesiell mane-
HHe 4HCJaa 060POTOB HeCYMHX BHHTOB 10 75—72Y% B TeueHue He GoJiee
5 cex. CoxpaHeHHe BBICOKHX 0G0OPOTOB HECYINHX BHHTOB OGECIEUHT 3a-
11ac KHHETHYECKON HEPTUH BPallleHHs], HeOOXOMUMBIH I YMeHbIIeHUs
BePTHKAJIbHOM CKOPOCTH CHHKEHHS Ilepell Npu3eMmienneM. Kpome Toro,
najfeHne 060POTOB MEHbIle MHHHMAJbHO NONYCTHMBIX NPHBEAET K Ta-
KOMY YMEHbIIEHHIO IeHTPOOEKHbIX CUJ H YBEJHUYEHHIO VTJOB B3Maxa,
YTO YMEHBUIHTCS 3(P(eKTHBHAS oMeTaeMas NOBEPXHOCTb KOHYCOB Bpa-
IEeHHST BHHTOB M 3HAUUTEJbHO YBEJIHYHTCS BePTHKAJbHAA CKOPOCTH
cHuKeHusi. IIpu onpeneseHHBIX YCJIOBHAX MOXKET BO3HHKHYTL H ONac-
HOe cO/IMKeHHe JlonacTeil, a POCT BePTHKAIbHON CKOPOCTH CHHKEHHUS B
yMeHbIlleHHe 060POTOB CO3/aCT y KOPDHEBLIX 3JE€MEHTOB JONAaCTeH yribt
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aTaky GoJblle KPHTHYECKUX, UTO BHISOBET CpBIB H_OT(})I};aabeX ya)g/g\?éiigg
% oBpameHHsi. 30Ha CpblBa MOTOKA ¢ KOp aenennon
CBOHCTTBeﬁCiMmeCTBeHHo yBeJHUHBAETCs B KOCOM MOTOKe 1P 3; ore:
i © ) OCYI‘I/I lojieTa, TOTOMY 4TO B 3TOM CJjydae Ha oq;mymcmcm
Eﬁ?lacciﬂi yMeHbIIaeTCs 5 eKTHBHbII BO3AYLIHLIH NIOTCK B ILIC
Bpaﬁlegﬁg'mro NUJIOTY CJelyeT yuecTb, HTO yBenHr.{eHnBeenBeeTpI{Hgggz;
)
HOli cpKopocm CHHIKEHHS W YIJIOB aTakKH @msem}r}éﬁegm(cm. ey
BAHMIO NMKHPYIOLEro MOMeHTa Iianepa BED Lo e .
??mm oBaHHe BepTOJeTa, YBeJHUHBAs SOHY 0o6paTHo .
BepTHI:{aanylo CKOPOCTb CHHXKCHHUS Hang:II;IeaT‘aKYI 3seMe
}Omle'fI nonﬁg’:{zgggég6§gniggfIggngBHHTOB ngocJjie OTKasa &Bugfgeﬁgﬁ
yMeHII;II;IIa}éTCH yros TaHraxa, M BEPTOJET HHKHEI}J,;TT’C;IOATAZX}(;Bble L
MEHDIIEHAH YIJIOB YCTaHOBKH JIOMACTEH yMeH O eon
y Teli, CKOPOCTb HHAYKTHBHOTO MNOTOKA H KOHyCOB
oS 10 no%oxy Uen GoJblie Gbiia MOIIHOCTD ABHTATENCH I o
e, e 1610 me 6§;IL6T yMeHBIIAThCsA TUCI0 06opoToB, GoJbIIe p}mﬁ
Igasaa,stlMOB?(gbBepToJIeTa ¥ noTpeGHOe OTKJIOHEHHE pyqr}mxynr]lpa;nr?epe-
Hznce&{ pILJIﬂ ylepiKaHHsl BepTojera OT nHKHpozaOI;IVIH;}iaJIiH’OMppe}KI/IMe
xolle ¢ pexyMa Ha6opa BBICOTH Ha HepBolNio O iy Can-
paboThl ABHraTess H CKOPOCTH o npudopy B 08—
eHHS HEOGXONMMO OTKJIOHATb PYUKY YHpaB/ O N
1138(2)111;4/% ato cocTaBisier 29—33% monHore Xoaa. I}]ig ’?;;/)% O iy
ropnsoﬁTaanoro noJera Ha CKOPOCTH 1O npnf;pga O e o
camoBspamienusi norpeGHoe OTKJIOH%HI/Ie pyu n Ha e ke npi
mepHo 70 ma, a 3TO coctapaser 219% moOaHOT O O A cin-
niepexofie K PexHMy caMoBpalieHusi HeCyInx O D ont yatotin-
o pasmﬂaHCHpOBKa SHaqﬂzigzgioﬂﬂicggxngﬁmb py4Ky ynpabuJe-
o61iero mara A0 MHHHM yupanse:
Ele;HHHa cen6l51, 1o yXke uepes 2,5 cex yronx TaHI‘a}K(a: };aeHIIzII/IHKeH%eM e
coctaBuT 36—48°. Tloaromy nnngisc;z;i?liﬁgmgé{;}?( eHyynepxmBaTb sen-
o mlara A0 MHHHMAaJjbHOTO O sy
ITUEE;NeT OT TIMKUPOBAHUS OTKJIOHEHHEM PYyUKH ynpﬂax;lﬂ?guim e e
OcoGeHBOCTBIO COOCHBIX BepTo;I)?ngniigﬂ?;mom;omnMn e
CaM?in}?;u é)}g:énii? ;egcang;eX;Hglae,HOCTb peaKTUBHBIX MO?&E?ECBHHS%:
JI;;{HN)l( ’BI/IHTOB [17]. CrenoBaTeabHO, BEpPTOJIET ?I_}[,I/IIL;TK;;’?HLLLHM A pas-
BEPHYTbCS B CTOPOHY BpalleHus BUHTA C MeHb T raTench
a KpyTsiliero MoMeHTa TpH oTKase uraree”
Sam BeﬂHqHHCBOfICTB caMOBpalleHHsi BUHTa, KOTOPHIC yay et
saBuchTeo(; Ho. KaK oTMedajoch, CBOHCTBA caMOBpameH'I{d:Tiggxie on
. ]
ﬁﬁ?}{gero BUHTOB OYILYyT pasHbie, noaTomyHSEIély;THHoTTaMB T N
MeHTH, epeflaBaeMble OT HMX. Tak, y HEX T oy OYIYT
rofe VIJIOB aTaky 3JeMEeHTOB CBOHCTBA o
ﬁﬂi&isonmgMy 4T0 GOJIbIe YIJibl aTAKH H TIJIAHEP Be]())TOéIg;H o™ MoMe
T(})]B BUHTOB GyIeT CTPEMUTbCs PasBepHyTbCi Blé%a?leﬁ e a0 -
GyleT NapHpoBaTh PA3BOPOT OTKIOHEHHEM JieB A, O oyt
o BIIAT YIJbl YCTAHOBKH HIKHETO B ’
NOJHUTENbHO YMeH "
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Puc. 113. 3aBucumocts yHc/ia 0GOPOTOB HECYNIHX BHUHTOB Ha PEXHMe CaMOBpAlleHH

OT TeMIepaTypH HapyxkHoro Boanyxa (G=3050 kI', H=750 u)

E;;gggg{c;:; caMOBpalleHHs. Y BeDPXHero e BHHTA MPH 3TOM CBOHCTBA

HS YXYAIIAIOTCA, W ILJIaHep Be i
ToJieTa NOJ HmeficTs

NyTeBOTO MOME@HTA BUHTOB Gyne g ey
T CTPEMHUTBCA ellle GoJblIe

! | | pa3BepHyTb-
€51 BIIPABO. B 5TOM H IpOSIBJISIETCS peBepc ITYTEBOro ynpaB.neHHp 4
TOB. n
me}ﬁgﬂnr:c);ll};?;m aneMJl?quc))ﬁ yIPaBISEMOCTH Ha PeXKHMe CaMOBpa-

BHHTOB JH(depeHnna bHOE VI :
| aBJICHHE HX II
cOJOKHPOBAHO C PYJISIMH Ha oo oo,
npasJgenuss. U uem Gosblie
Ta, TeM 60Jbllie TyTeBOA MO 2 . Tlo or0f
J MEHT OT pyJel HampaBJeH I1 2
IpHYHHE HA GOJIBIIHX CKOPOCT d oy et ot
SIX H0JIeTa, KOTAa MOMEHT OT f
e MOMEHTa OT BUHTOB, OTKJIOH cBOf D oo
, enHe JIeBOH Melanu BLI3bIB '
poT BepToJieTa BJEBO Laxe NPH P ‘ 0. B mpo.
eBepce ynpaBJeHHsI BHH B
lecce nepexofa K pexumy ca 5 c pewmaa
MOBpAIIEHUSI HeCYHIHX BHH
Habopa BBICOTH Ha NEpB P
OM HOMHHAJbHOM peXHMe 6
Hal paBoTel ABHraTe-
H;I(III:H@CDSKTI/IBHOCTUB HECYIIIUX BHHTOB M3MEHSIeTCH TaK, YTO BHI3HIBAET
u 551;:1; HyTeBIOQI/I 62a8.7107HCHpOBKI/I U OTKJIOHEeHHe IeJaJd NPUMepHO Ha
— , uin 19—289% ot nmoJsHoro ux x

ona. Ilpu nepexone K \

My caMOBpalleHHsT HeCylIHX B Mo,

3 HHTOB C peXUMa TOPH30HTAJb ‘\
| C HOTro noJe-
ilz;ﬁzrs;eﬁgz HYT%%OH;;GSaﬂaHCHpOBKH MeHbIlle M COCTaBJfeT IO nepe- ';

anu 29—35 mm, unu 13—199
b OT MOJIHOTO HX XOja.
‘Toﬂgzecggig}; ;;MOBpaHLeHI/Ie HeCyIHX BHHTOB M GaJaHCHPOBKY Bep- '
, W HAJHYHH JOCTATOYHOH BLICOTHI ¥
bl YCTAHABJIHUBAET PHI-
yaroMm OOILIero miara Yucjo Phe
oboporos 84% wu BHIEp
, JKHBaeT ero, H
flfu?cmﬂ BbIXOMa M3 AnanasoHa 80—96%. [Ipu moabeme pbm’arae
IAT- ,
me}{;;z;s;;;ﬁleapé }/FJI?I YCTAHOBKH yB@JIMYHBAIOTCS, CBOUCTBA CaMOBpa-
Tcsa (cMm. puc. 111) u yncio o6
v OPOTOB HECYUIHX BH
yMmenbuiaercst. [Ipu ymenbinen 3 B
. HH O0Ilero miara 4yuacjao o6
TOB, Hao060pOT, YBeJUYHBAET orm prtara
ca. Ilpy HeusmeHHOM noO
| : ‘ JIOXKEeHHH pBIUa
«IIIar-ras» U MNOCTOSHHHIX BepPT i pocasix
HKAaJbHOH H TIOCTYNATENbHON
noJjera (IOCTOSHHBIX 3ama 5 nonacTed)
Cax CcaMOBpallleHHUs 3JeM I
YUCJ0 06OPOTOB HECYIIHX B e )
HHTOB TeM 60Jblie, yeM M
EO3JyXa, MOTOMY 4TO IPH Y ’ IyXa YMERBIIA
3 MEHbIIEHHH IJIOTHOCTH BO3AyXa Y
€TCs COIPOTHBJIEHHE Bpaule 70 060poTOB He.
nuo. CieloBaTeNbHO, 4H 6
CYHWHX BHHTOB Gy/eT YMeHbI it GapoMerpateeKof
aThCAl NIPU YMeHbIIEeHHH 6 %
BBICOTEHI, TeMIIEpaTypul Hap o, Hantenonte
Y2KHOTO BO3AYXa H BJAXK
B | noctH. MameneHue
POTOB HECYIMX  BHHTOB OT TeMIIEPaTypsl Hapy:KHOrO BO3JyXa B
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cJyuae NPaBUJbHBIX PEryIHPOBOK yTJIOB YCTAHOBKH jgonacteil Ajsa Bep-
coneTa ¢ noneTHuM Becom 3050 kI npu NOJOXKEHHH ppriara «lmiar-ras»
Ha HHKHeM ymope B peXnMme YCTAHOBUBILErOCs CaMOBPAILEHUHA Hecy-
[{HX BHHTOB H CKODOCTH 1O npu6opy 80—90 Km/u Ha 6apoMeTpPHYeCKOM
sricoTe 750  TOKa3aHO Ha pHC. 113.

XapaKkTepHCTHKH NJaHMPOBaHMs Ha peMHMe CaMOBpAMICHUS HECYIUHX BHHTOB.
[17aHMpPOBAHKEM JIETATENBHOTO amnnapara Ha3bIBAIOT CHHMENHe TO TPAMOIMHEHHOU
TpaeKTOPHH € BLIKJIOUCHHBIM HIH pabOTAOMUM Ha MaJbIX oGopoTax IBHraTejeM.

CumKenye Ha peXdiMe CaMOBPAIleHHs HeCyIHX BUHTOB oCyllecTBasiercst Ge3 noi-
BOZLA MOUIHOCTH JBHTaTejell K HECYWUHM BHHTAM, ¥ [IOSTOMY YCTAHOBMBLIEECH CHHME-
HHe Ha DeXyMe CaMOBDAllleHHs MOXKET HA3LIBATLCS [IAHUPOBAHMEM. Y CJIOBUSL BHITOI-
HEHHS YCTAHOBMBIIEroCs NJ3HMPOBAMHs Ha peXEMe CaMOBPALEHAs HECyLIHX BHHTOB:
aHaJOTHYHE YCHOBHAM YCTaHOBHBIUEroCH CHIDKeHHS C pabOTAOINUMH JABKraTelaMy
[pH TOJOKHTENBHEIX YTaax aTakd HeCyIIMX BHHTOB. XapAKTEPHCTHKH MIaHUPOBAHUSE
MOTYT OBITb ONpeNeeHsl 10 neuunTy Momuoctn. Pacnonaraemas MOI(HOCTb B 3TOM
cayiae paBHa HYMO H BepTHKaNbHAiA CKOpOCTD IJIABHPOBAHHS MOMKET OLiTh HafileHa

no gopmyne
— T8N o1p
Vy:—‘___G___ ~.
ITo BenHuMHe BEPTHKAJNBHOH CKOPOCTH H CKOPOCTH [ofieTa HAXOMUTCHA YroJ NJaHu-
posagHs (CM. pHC. 79) : ’

. Yy
N §° = arcsin —‘—/—

KpHBYIO, XapaKTepU3YIOIYlo 3aBHCUMOCTE BePTHK2JBHON CKOPOCTA CHHXKCHHUS oT
CKOPOCTH IIaHUPOBABHSA, HASBIBAIOT N0JsPOii CKOPOCTEH MIaRMPOBAHUA. :
3pas YroJ INIaHHDOBAHHS H BHICOTY NONETA, MOMKHO IOCYHMTATH AAJIBHOCTb MAa-

HUPOB3HHA
L=Hctgh.

Jlasi caMOsIeTOB YroJl MA2HHPOBAHHSA ONpenensercst a3pOANHAMHUICCKHM KAdeCTBOM

(K=ctg 0). Tlo 3710l Xe npHiIHHE NPH NeTHOH SKCIJIYaTALHH BEpPTOJNETOB BEJHUHHY
. ctg O Ha3BIBAIOT KAYECTBOM BEPTOJIETA.

Yem GoJibllle MOLIHOCTb, MOTpefHas AJIA BBIIOJHCHH TOPK30HTAILHOLO HOJETA,
ren Gouplle KeMHIHT MOLHOCTH B BEpTHKANbHAT CKOPOCTD cumxenus. CiaenoBartenbHo,
IIpH TOCTOSIHHOMN CKOPOCTH MOJeTa yBeJIHYHBACTCS YIOJ, YMeHbulaeTcd IaJbpHOCTE U
BpeMsl IJIaHHPOBAHHUSL. TMorpe6uas Ke AJs TOPHIOHTAJBHOTO TIOJETA MOIILHOCTb YBEIH-
quBaercs NPH pocTe MHAYKTHBHOH, NPOQHILHOM MOIIHOCTEH M MOUHOCTH JBWKCHHUS.
TTosTOMYy ONTHMAJbHBIM YHCIOM 06OPOTOB HECYILETO BHHTA HA peXHMe caMoBpallenus
6yaer Takoe, NIPH KOTOPOM npohuapHOe CONPOTHBICHHE MUBHMAJBHO. Nas 3agaHHOM
Tsird poduIbHAS MOILIHOCTD ApOTIOPLHOHANBHA Cxp /c;/z . OntuManbHble YIJbL aTakw

[3MeMEHTOB NOTIacTell MOTyT 6biTh Ompe-
JlesieHBl TI0 NOJisipe. *p
Ilss npotpuas NACA 230-12 me- G4
GoJbliHe NMOTepH COXPaHsTCs B. OTHO-
CHTEJbHO LINDOKOM JHAla3oHe YIJIoB

ataku (puc. 114). 0,06 \
Ilas seprostera Ka-26 nan- /
MeHpmine NpoduabHble MOTEPH S~ —

COOTBETCTBYIOT HHCTY 00OpOTOB 7 % 77 35 e
pecyutero puaTa 84%. M3mene-
HHe JKe upcga o6OopoTOB Hecylie-
ro BMHTA jaxe B Ipejenax ao-

N

Puc. 114. Xapamepucmka npoduias
NACA-230-12
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TyCTHMOTO IYana3oHa IPUBOIHT
. K YBEJIHYEHHIO TPOPUIBHOM
H Bg]pTHKaJIbHOH CKODOCTH CHHIKEHHS. pod HoroeTs
o }IIBEJIHlIeHI/Ie NoTpeGHO! MHAYKTHBHOM MOIIHOCTH HJH TPOGUIbHON
o Iiléﬂogq;‘nsl;l{onf{omﬂocm JBUKCHUS NIPU M3MEHEHHH CKOPOCTH IJIaHHPO-
OMHYECKOH CKOPOCTH TOPH30HTA

JIBHOTO IOJIeTa TaKXK
3| 7 2
c};{)émé)ﬂm: K YBEJHYEHHIO BEPTHKAJNbHOH CKOPOCTH CHHKeHusa. Ilosspa
ImﬂpBgreH IJIaHUPOBAHUA H YIJIbl HAKJIOHA TPAEKTOPHH K TOPH3OHTY
s IgToneTa Ipy30-1aCCaxKHPCKOTO BAPHAHTA C JIOJETHBIM BECOM

. S xI" na Beicote 500 » u3o6paxenn Ha puc. 115

BJHsiHEe Ha BePTHKAJBHYIO CKOD .

OCTb CHHXKEHHS H3MEeHeH

o6oIp_)IOTOB BHHTA II0Ka3aHO Ha puc. 116. e
e pBH YBEJIMUEHHH BPEIHOrO CONPOTHUBJIEHHS, OJETHOTO Beca BepTo-
» BBICOTBI IOJIETA TaKXKe YBEJHYHBAIOTCH BePTHKAJbHAS CKODOCTbH
U YTOJ CHHXKEHHUS, a JaJbHOCTb U
L8 w0 120 e BpeMsi NJaHHPOBAHHS yMEHbIIAIOT-
. = csi. lna Bepromera Ka-26 B 3aBu-
] CHMOCTH OT BapHaHTa NPHMEHEHHS,
ol [IOJIETHOTO ‘B€Ca BEPTOJIETA, YHC-
)/@\ Ja 060pOTOB HECYHIHX BHHTOB H
TJIOTHOCTH  BO3AYXa MHHHMaJb-
0} <0 Hasi BepTHKaJbHas CKOPOCTb MJa-
\ HHDOBAHUA H3MeHsIeTCH OT 6,2 Ho
\ 13,5 Mfcex, a MUHHMAaJBHBI yrosa
nJaaHupoBanus or 12 po 26°. Cre-
J0BaTeJbHO, MAaKCHMaJbHOS Ka-
YECTBO BepToJieTa cocrasJjser 4,7—
2. 3aBUCHMOCTH BEPTHKAJbHON CKO-
pPOCTH H yria IUIaHUPOBaHHS OT
Puc. 117. Tloaspa cropocreit maaHupo- A eTa uun BepTonera B
BAHUA H YIUIBI HaKJIOHA TPaeKTOpHH K BapHaHTe OﬂprCKHBaTeJIH ¢ IOJIeT-
TOO%H?)OHTY L5 BepTosera ¢ ammapary- HPIM BecoMm 2940 xI' ma BpicoTax
POH ONPHICKHBAHHS - menee 500 x moxasausl Ha pHc. 117,
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Prc. 115—117 xapakTepusyioT IJIAHKPOBAHUSA Ha PEXHME caMoBpa-
{leHHs] B KOCOM TNOTOKe. BepTHKaibHas CKOPOCTb yCTaHOBHBIUEroCs

'BePTHKAJbHOrO CHUXKEHHSI BEPTOJIETa paBHa npamepHo 20 m/cex.

HpI/I BepTHKaJbHOM CHUJKeHHH Ha pexXume caMoBpauieHus Hecy-

[IIUX BHHTOB COINpPOTHBJIEHHE BEpPTOJIETA MOMKHO ONpefeNHT: IO OCHOB-

HOMY 3aKOHY CONPOTHBJEHHS BO3yXa:

HpCatel

VZ
X = co— Y F.

U TaK KaK HA YCTAHOBHBIIEMCS CHIKeHHH X = G, 10

26 V_Teif"
’ Vy —_ —V Cpr - Cx .
V 06LIuHbIX HeCcyLIMX BHHTOB cxx~1,0—1,28. IIlpumeHeHue OTpHIA-

TeJpHON KPYTKH He yXy[HIIaeT XapakTepHCTHK BepTHKAJBbHOTO crycka
Ha peXMMe CaMOBpAIlEeHHs |, IPAHUMAS Cx ™ 1, IOJY4HM: ‘

Vy z41/—p5,

uTo ¢ nocTaTuHOH CTeNenbio TOYHOCTH COOTBETCTBYET AAHHBIM HCIbITA-
Huil, TAK KaK NPH MAaKCAMaJbHOM B3JETHOM Bece p~25 kl'[mn2

OcoGeHHOCTH MUJIOTHPOBAHUS W JeTHble OrPAHMYEHHS NMPH MJAaHH-
POBAHUM Ha PeXMMe CaMOBPaUleHHs HECYIMX BUHTOB. Kaxk BHAHO U3
$aJaHCHPOBOUHBIX KPHBHIX (CM. pHC. 72), NpH NIaHHPOBAHHH HA pe-
JK¥Me CAMOBpAllleHHs HECYLIHX BHHTOB HEOGXOAMMO OTKIOHATH PYUKY
vipapJenHs Ha ce6s. OTKJIOHeHHEe PYUKH yNpaBJenis Ha cebs1 yBeJu-
ygBaeTCs TPH Nepexofe K NMepefHUM UEHTPOBKAM M TIpH YBEJUYCHHUH
CKOPOCTH T0JIeTa. A Tpu MJaHHPOBAHHH HA PEXKAME caMoOBpanleHusa Ha
GOJBIIAX CKOPOCTSX, KAK M Ha BUCEHMH C TNOTYTHHIM BETPOM, 3amac
IIPOJIOJIBHOrO YNPaBJeHUst JO 3aQHero ynopa Haumenpnui. OTKJOHE-
HMe PYYKH yNpaBJeHHs Ha cebsi TPH yBeJHYEHHH CKOPOCTH noJsieTa
CBI3aHO C yBeJHueHHEeM NHKHDYIOLIEro MOMEHTa Iiianepa H UKHPY-
JOIIIero MOMEHTa HeCylluxX BHHTOB. IlpnueM npH MOCTOSIHHOH LIeHTPOBKE
OTKJIOHEHHe PYUKH yNpaBJeHHs Ha ce6si y BEpTOJETa B CeNbCKOXO035H-
CTBEHHBIX BapHaHTax OoJblle, 4YeM B IPY30-TIACCaKHPCKOM (cm.
pac. 71).

VBenuueHne OTKJAOHEHHS PYUKH yIpaBJIeHAs Ha ce0s ¢ POCTOM CKO-
pOCTH IJIAHHPOBAHHSI CBHIETENbCTBYET O CTATHIeCKO# HeyCTOHUHBOCTH
BEpTOJeTa [0 CKOPOCTH BO BCeX BApHAHTAX IPHMEHEHMS. U HeycToOl-
YMBOCTb BEpPTOJIETA, BEPOSITHO, BHI3BaHA CPBHIBOM IOTOKA Ha ropu30H-
TaJbHOM ONEPEHHH NPH GOJMbUIHX NOJOKHTENbHBIX YI/IaX aTaRH dro3e-
KA, yMeHbIIeHHeM MaxoBbIX JABHMKEHHH JomacTeil mpH MaJbix yraax
YCTAHOBKH M POCTOM TNHKHPYIOLIETO MOMEHTa HECyIIHX BHHTOB IIpH
VMeHbIIeHHH YIJia Tanraxa (CM. pHc. 29).

OTcyrcTBHE TPOLOJbHOH CTATHYECKOH YCTOHYHBOCTH CO3JaeT 06-
YI0 AMHAMHYECKYIO HEeyCTOHYHBOCTD BepTOJieTa, H YIpaB/sgeMOCTb Ha
peXXUMe CaMOBPAIIeHHs HECYIIHX BHHTOB Gyaer xyxKe, ueM Ha MOTOD-
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'HBIX peXXHMax HoJeTa. Y7Ke caM XapakrTep OTKJIOHEHHS PYUYKH ylpas-
.neHust (cM. puc. 41) norpebyer oT MHUJIOTA OOJBLIKX 3aTPAT 3HEPIHH H
NOJIeTHOTO BpeMeHU AJA BbIAEpPXKHBAHHUS 3aJaHHOTO peXHMa IoJeTa.

A BCJieICTBHE 3HAUHTEJNbHOTO YMEHbIIEHHS 3(QQeKTHBHOCTH IyTEBOTO.

yIIpaBJeHHs NHJIOTHPOBAHHE BEPTOJNETOM JONOJIHHTENbHO YCIOKHACTCH.
ITo cpaBHeHHIO ¢ pexXHMMOM Hafopa BBEICOTH 3(PGEKTHBHOCTH MYTEBOTO
'YIpaBJeHHsl IIPH NJAHHPOBAHHU HA PEXHMe CaMOBpalUeHHUs HeCylux
BHHTOB YMeHblllaeTcst npumepHo B 10 paa.

HN3smeHenne 3 PeXTHBHOCTH HECYIUIMX BHHTOB Ha peKHMeE CaMOBpa-
LIeHHA MOXKeT NOTpebOBaTh IlepeMelleHusi BlepeX JeBolt memanad. Ho
‘clie[lyeT y4ecTb, 4TO YMEHbIIICHHe CKOPOCTH IIPHBEHET K YMEHbIIEHHIO
a5pOIMHaMHUECKUX CHJ pyJield yIpaBJeHusi ¥ NOTpe6GyeTcss OTKJOHEHHE
pyJiell HallpaBJIeHHS W JIEBOH Mefanu eile GoJbile. MUHHMAABHEH 3a-
Hac myTeBOro ylpabBJeHHs 1O YIopa JeBOH Helaju COOTBETCTBYET CKO-
pocrn no npubopy 70 xm/u Ha cpenHeir Bricote 1000 M u cocraBJaser
14% ot monHoro xona neganu. [Ipu nosere B TypOynenTHo# aTMoche-
pe 3amacel ynpasJeHHS OTCYTCTBYIOT. IlosioKeHue menaneii Ha ynopax
He CO31aeT OCOOBIX TPYAHOCTEH IPH NHJIOTHPOBAHHH, IIOTOMY YTO Bep-
TOJIeT XOPOWIO H3MeHsIeT KypC IpH OTKJIOHEHHH DYUKM YIPABJACHHA B
IONepeYyHoM HalpaBJeHHH, a MyTeBas M TONepeuHass CTATHYeCKas yC-
TOHYHUBOCTL . BEPTOJIETA COXPAHAETCSI TPH yrjaaX CKOJbKEHHS [0
25—40°. ,

Ilpu oTKaze B HocTynaTeLHOM TOJETe ABYX ABHTATEJER THIOT MOJI-
JKeH TOC/Ie YCTaHOBJECHHSA PEKOMeHAyeMOoro uucia oboportos 84869,
¥ 0aJAHCHPOBKH BepToJieTa YCTAHOBHUTb PYUYKON YIPAaBJEHHS PEKOMeEH-
NyeMyio CKOPOCTb 1o npubopy 75—80 xm/4. YkaszanHas CKOpOCTb IO-
Jera o6ecleunBaeT OTHOCHTEJNbHO HeGOJbINe BePTHKAJIbHEIE CKOPOCTH
cHuKeHHus (cM. puc. 115—117) u noctaTouHble 3anacsl CaMOBpalleHHs
U yupasJjednsa. MuHEMAaJIbHO JONYCTHMAas CKOPOCTb HJIAHMPOBAHHUS Ha
BCEX BBICOTAX H BO BCeX BAPHAHTAX INIpPHMEHeHHs BepToJieTd PaBHA
70 xm/u no mpubopy. OHa BHIGpaHA H3 YCJOBHsI MOJyYeHHsS NPHeMJe-
MOH BEPTHKaJbHOH CKODOCTH H YNPAaBJASEMOCTH Beprojera. M u3 3TuX
e YCJIOBUH M II0Jy4YeHHd NOCTAaTOYHOTO 3amaca CaMOBDALieHHs 3aja-
Ha ¥ MakCHMAaJIbHO JONYCTHMAas CKOPOCTb moJsiera. [{ns BepTOJETOB C
II0J(BECHOM TlacCaxKMPCKOH KaGuHOMH, rpy30Boil maathopMoll B Bapu-
‘aHTe «KpaH» Ha BeICOTax MeHee 1000 » MakcUMaJbHO TOTNYyCTHMasl CKO-
poctb 1o npubopy 120 xa/u.

Ilpu yBennuennH 6apoMeTPHUECKOH BHICOTH YBEJHIHBAIOTCS BEPTH-
'KaJIbHble CKOPOCTH CHHXXEHHSI H MaKCHMaJbHO MAONYCTHMAasi CKOPOCThb
nosera ymeubinaercss no 110 xm/4 no npuGopy B OuamnasoHe BEICOT
1000—1500 » nan no 105 xkm/« no npubopy Ha BrICcOTax GoJee 1500 .

- JLast cenbCKOX03AACTBEHIBIX BADHAHTOB BEPTOJIeTa H BAPHAHTA «KPaH»
Ge3 rpysa Ha BHellHeH II0JBECKe HA BCEX BHICOTAX MAaKCHMAaJbHO JO-
NyCTHMAast CKOPOCTh TMJIaHMPOBAHHA o npubopy 105 kmf«. He caenyer
JOTYCKaTh Aa)Ke KPaTKOBPEMEHHOIO VBEJHYEHHS CKOPOCTH GoJiblile
MaKCHMaJbHO MOUYCTHMOH, TaK KaK HEyCTOHYHBLIA BepToserT Oyaer
‘CTPEMUTLCS ellle GoJibllle YBEJHUYHTh CKOPOCTh. [l 6a12aHCHPOBKH Bep-
‘TOJIeTa IPH 3TOM MOHANOOHTCS 3HAUHTENbHOe OTKJIOHEHHE PYUKH YII-
paBJieHHs! Ha cebsl, YTO Ha PexXUMe CaMOBpAIleHHs HeCYI[HX BHHTOB
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MOMKeT [IPUBECTH K yAapaM 10 HKiiM yopam ropH3oHTaJbHbIX IIap-
HUPOB. A TIpH TepeJHHX LEHTPOBKAX 3HAYHTENDHO yMEHBLUIHTCA 3anac
[POJOJBLHOrO YNPaBJEHHs.

Ec/in OTKa3 JBHraTesell TPOH3OLIe] Ha CKOPOCTH GoJbllle MaKCH-
MaJIbHO JONYCTHMOH, TO BO H30exaHHe Mepexofia B SHEPrHHIIoe NHKH-
poBaHHe NIPH NiepeMelleHHH BHU3 ppliara «umar-ras» u s CoXpaHenus
yucJa 060poTOB HEOGXOAMMO, B TIEPBYIO OUepelib, YMEHbIIHTL CKOPOCTH
oJieTa 0 PeKOMEHAYeMOH OTKJIOHEHHEeM PYUKH YNpaB/ieHUST Ha cebs.
TIpH OTKJIOHEHHH PYUKH ylIpaBjeHusi Ha ceGsl yBeJHYHBAETCH yroJ TaH-

#Taxka BepTOJeTa, KOHCTPYKTHUBHBIE YIJIbI aTAKH HECYLIUX BHHTOB U 3J€-
MeHTOB JiomacTteil H, CJeI0BaTeJbHO, PACTYT 3alacel CaMOBPAILEHHL.
D70 U NpenarcTByeT NajeHHI0 YHC/Ia 0GOPOTOB, @ B HEKOTOPLIX CJyda-
SIX UHCJO OBOPOTOB HECYIIHX BHHTOB MOXKET Jaxe KpaTKOBPEMEHHO
VBEJIHUATHCSI. Ho U4TOGH He HOMYCTHTH YMeHbIICHHS YuCjAd 0GOpOTOB
Ha YCTAaHOBJIGHHON CKOPOCTH T0JieTa, HEOOXONMMO SHEPTUUHO ONyCTHTD
pbluar «miar-ras» BHHUS.

Ecsu e oTKa3 ABHCATesefl MPOHU30IIe] Ha CKOPOCTH Meilblile MHHM-

MaJbHO JONMYCTHMOH JJIsl TIaHMPOBaHHUS Ha PeXHME CaMOBPALICHUH
HeCyIIMX BHHTOB M 3HAUYHTENbHON BBICOTE, TO JONOJHHTEILHBIA YTOJ
TaHraxa Ha KaGpupoBaHue He CO3[laeTCs, @ Cpasy Xe Iocje OTKasa
OGIH{l AT YMEHbHIAeTCs 10 MEHHMaJIbHOTO, H BEPTOJET MEPEXONIUT Ha
pekomeHiy@Mble CKOPOCTH. ¥ MeHbIIeHUE o6mIero mwara B 3TOM ciydae
TIOMKHO GBITb Gosiee TIABHBIM, T. €. C TeMIIOM 2—4 ceK, 1 sanpemaercs
OTKJIOHSITb PYUKY YTpaBJAEHHS OT cebd.
. B momycTHMOM jHana3oHe CKOPOCTeH H3MeHeHHe CKOPOCTH MNJIaHu-
‘pOBAHHS OT PEeKOMEHJyeMOH ONpelessieTcs PAcCueToM Ha TOCaIRy Ha
‘TI0106paHHyIo ¢ BO3AyXa IIomanKy. [Ipn yTouseHnn paciera CaAeLyer
{JUHTHIBATD, YTO MHHEMAJbHBIA yroJI MJAaHHPOBAHHS COOTBETCTBYET CKO-
‘pocTH 6oJbllle MaKCHMaJbHO JONYCTUMOMH £CM. puc. 115 u 117). Ilo-
‘3TOMY B JONMYCTHMOM JAHANa30He CKOpocTedl mHaubospiuas AaIbHOCTH
[JIAHHPOBAHMS IIOJy4aeTCss Ha MaKCHMaJbHO JOMyCTHMOH CKOPOCTH.
Ho cielyeT yUHTHIBATb, YTO BPeMsl CHHKEHHS B 3TOM Cjydae yMeHbIId-
eTCsl M3-32 yBeJHYCHHS BEPTHKAJIBHON CKOPOCTH I/IAHMPOBAHHL.

Bechb JONYCTHMBIA JHANa30H CKOPOCTEH COOTBETCTBYET BTOPOMY pe-
KHMy TJIAHHPOBAHHs H 9TO HECKOJbLKO 00Jierdaer MuJIOTHPOBANHE, TaK

KaK TPH OTKJOHEHHH DYUKH yNpaBJenns Ha ceOf M yBeJHIeHHH YIVIA
TaHraxa Gy/leT YBeJHUHBATLCA YroJl IJIAHHPOBAHAS, @ 1aJbHOCTD Il1d-
HUDPOBAHHUS CTaHET yMeHbmaThesi. [1pH OTKIOHEHHH Ke PYUKH ynpaBie-
HHS OT Ce6si, YBeJHUEHHH CKOPOCTH H YMeHbIUeHHH YIJa TaHraxa yrom
IUIaHHPOBAHHS yMEHbUIAETCs], a AANBHOCTh TJIaHMPOBAHHA YBEJIHUHBA-
ercs. B

Ha pexuMe yCTAHOBHBILIErOCs TIAHHPOBAHHS MPH L0CTATOUHOM BEI"
coTe M 3anace BPEeMeHH MHJOT CHHMAeT HArpy3Ky ¢ pbl4aros yipasJe-
HUSl ABTOTPEMMEPOM, a BO H30exKaHHe N0XKapa BHIKJIIOHAETCs 3aKHrad-
HHe, 3aKPbIBAeTCsl GEH30KPAH ¥ BEPTOJET 06eCTOUHBALTCH. Ha ycraso-
BUBIIEMCS [JAHHPOBAHHH THJIOT JOJKEH YueCTb, 4TO JABHKEHHA PYUKOH
yrpas/eHuss HOJIKHBI ObITb MJABHBIMH H OCTOPOKHLIMA, uToOB He
BbI3BATh 3HAUMTENbHON pas6anaHcupoBKH Beprosera. Mcnosb3oBanue
HAa peXHMe CaMOBpAIeHHsl HeCYLIHX BHHTOB nuddepeHIHalbHOTO H3-
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MEHEeHHs! Iara NPUBOAUT K HEKOTOPOMY H3MEHEHHIO YHCJa 060pOoTOB
BUHTOB, KOTOPO€ AOJIKHO NOIAEPKUBATHCA M3MeHeHueM OGILero mara.

PasBopoTel Ha peKHMe CAMOBpAIEHHS HEeCYIIHX BHHTOB BHIIIOJIHS-
I0TCA € KpeHoM 10 15°. YBeJnueHue yrJia KpeHa NPHBeAET K 3HAYHTEb-
HOMY HAKJOHY 43POJAMHAMHYECKOH CHJIBI BUHTOB, YMEHbBUICHHIO BEpPTH-
KaJabHOH COCTABJIONIEH TAMM, YBEJHUEHHIO BEPTHKaJbHOH CKOpOCTH
CHHXKEHHUS M JIONOJHHTEJbHOR NoTepe BHICOTH. BepTHKajibHas CKOPOCTH
H TIOTePst BBICOTHI ele GoJbLie YBeJM4aTCsi, eCJJH Ha pa3BopoTe Gyner
JONyIIeHO CKoJsbkeHue. [1pn BhINOIHEHHH PAa3BOPOTOB YHCJIO 06OPOTOB
HECYIIHX BUHTOB YBEJHUYMBAETCHA, TaK KaK YBEJIHUHBAIOTCH KOHCTPYK-
THBHBIE YIJIbl aTaKH HEeCYUIUX BHHTOB, YIJILI aTaKd 3JeMeHTOB Jomac-
Ted U B PEKOMEHAyeMOM JAHAINa30He YIJIOB aTAKH YBEJHUHBAETCS 3arac
camoBpauenus. Ho ne cienyer jomyckaTs yBesinueHusi uucsaa o60po-
TOB BHHTOB 10 96% u GoJjee, HOTOMY UTO 3TO HpPHBEIeT K YBeJHUEHHIO
BEPTHKAJbHOH CKOPOCTH CHHXKEHHS] H H3MeHEHHIO 3(()EeKTHBHOCTH M-
TeBOr0 yIpaBJeHus.

Ilocanka na pexume camoBpamieHust Hecyuwlwx BHHTOB. [Tocagka Ha pexuMe ca-
MOBpAalleHHs] HECYUWHX BHHTOB fIBJASI€TCS OLHHM H3 HanGOJee OTBETCTBEHHBIX 3JeMeH-
TOB N0JIETa. BBHAY 3HAYHTCAbHOR BEPTHKAJBHON CKOPOCTH CHHIKEHHS 3TalBl MOCaIKH
CKOPOTEUHEI, ¥ OT IHI0TA TPEOYIOTCA YeTKHe U JHEPTHYHEIE NeHCTBHA JUId TalUeHHS Bep-
THKANBHOH M NMOCTYNATENbHON CKOPOCTel:.

B 32BHCHMOCTH OT HHIWKAaTODHOH CKOPOCTH IpH3eMJeHUs V; MOCAalKH BEepToJeTa
Ha peXHMe CaMOBpalleHHs HEeCYIMX BUHTOB Pa3AE/sIOT HA YETHIpe TUMA: [O-CAMOJEeT-
oMy, ecin Vi>60 km/4; ¢ manoll cKopocTbio npuseMaecHns, ecan V;=30x10 xnju;
CO CpPeHeH CKOPOCTHIO mpusemyenus, ecan Vi=50:+10 xm/4; u Ges npobera, ecau
Vi=10%10 xu/a. Uem MeHbllle HHIHKATOPHAS CKOPOCTh HPH3EMJACHHS, TeM CJOXKHee
TeXHHKA IUJOTHPOBAHHS Ha nocaxke. M yrobsl He BLI3BIBATL 3HAUHTENLHOTO YCJI0MKHE-
HHSl TIOCAJKH Ha PeX¥Me CaMOBpAllleHHs HeCcYUIMX BHHTOB, JJf BeproJera Ka-26 umcr-
PYKIMH M PYKOBOJCTBA MO JETHOH 3KCIJYAaTALHH NPEAJAaraloT COIVIACHO NpPUBEJEHHON
KnaccHGUKalHK BHIIOJHEHHE NOCAJ0K C M&JA0H CKOPOCThIo npusemaenns (30+10 xmfu).
Ilpu Taxoi mocajike mocafoYHas IDHCTAHNUSA C BhICOTH 15 M cocraBaser 140—185 w,
a pjuna npobera B IITHJIb He Gonee 60—70 .

ITpa oTkase ABYX ABHraTesell MUJIOT, NOLOGPAB HEOBXOMUMYIO AJs
TAKOH NOCaAKHU IIOU[AAKY, IPOH3BOMUT 3aX0/l HA HEe IO BO3MOXKHOCTH
MPOTHB BeTPa Ha CKOPOCTH 110 npubopy 75—80 xm/«. IIpu atom ciueny-
€T YueCTb, 4TO HpH GOKOBOM BeTpe 3HAUHTEJBHO YCIOXKHSAETCS MyTeBas
GanaHcupoBKa BepToJeTa. A IpH NONYTHOM BETPE yBeJHuEHHe MyTe-
BOH CKOPOCTH 3HAYHTENBHO YXYIAIHAT HOCAafOYHbIE XAapPaKTePHCTHKH.
Ho u npu nnaHMpOBaHMH C CHJbHBIM BCTPEUHBIM BETPOM Ha CKODOCTH
no npubopy 75—80 Km/4 TOUKa «INPHLEJIHBAHHS» MOXKeT GHITb 3aKphl-
Ta HUXKHHMH 00BOJaMH Kabuub. B TakoM caydyae nenmecoo6pasnee
YBEJHYUTh CKOPOCTh 1O NPHOOPY, HE BEIXONS, OAHAKO, H3 JIHATIa30Ha
JOTMYyCTHMBIX CKopocTeH. CKOPOCTb NPENNOCaN0YHOr0 IJIaHHPOBAHHSA
MOXKHO YBEJHUHBATh U IJ5 NOJyUeHUs HauGoJibliel XaJbHOCTH NJaHH-
poBanus. ToaIbKO TIpH 3TOM HeOGXOAHUMO YUHTHIBATb, UTO MpPH CHHIKE-
HHY N0 NOJOTON TPAaeKTOPHH YCJOXKHSETCS BH3VaJbHHIE pacuer Ha 1o-
canky. A mpH MoJIOroM CHHXKEHHH B IITHJIb IOTPeOYyeTCs YBENHUHTb
YYaCTOK BHIJEDIKHBAHMA JJISl TOJYYEHHS IIOCTOSTHHOW WHAHKATOPHON
CKOPOCTH NPH3eMJIEHHA, YTO Ha IJIOU[AJKAX OTPAHHUEHHBIX Pa3MepoB,
OKPYKEHHBIX NPenATCTBHSMH, MOXKeT OHITh HempuemJieMbiM. Kpome
TOTO, IIPH CHHIXKEHHH Ha OOJbINHX CKODOCTAX Y IHJIOTA YMEHbIIAITCH
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BO3MOKHOCTH JJS1 HCTIPABJEHHs pacyeTa Ha MOCAAKy HM3MEHEHHEeM CKO-
poctd. M mo mepeuuc/IeHHBIM IIPMYMHAM CJeLyeT CTPEeMHTHCS BHIAED-
3}HBaTb ckopocTh 80—100 K/« Mo mMpr6OPY A0 BHICOTHI 30—25 m.

[Tpu mocajfke ¢ MaJjoil CKOPOCTbIO NPH3EMJEHHS KPATKOBPEMEHHOE
yBeJIMueHue TATH BHHTOB JOCTHTECTCH BCJENCTBHE UCTOJB30BAHMS KH-
HETHUECKOH SHePrUH JBHIKEHHS BEPTOJeTa M KHHETHYECKOM SHEpruH
BpallleHHsi HeCyHX BHHTOB. [IpeArnocajiouHblH MaHeBp HauHHAETCA
BHIDABHHBaHHeM BepToJiera ¢ BBHICOTH 15—10 # OTKIOHEHHEM PyHKH
ynpaBieHus Ha cefs, uTOOB YBEJHUHTL YroJi TaHraxa Ha 10—12°. Ha
BLIDABHMBAHWH YBEJHUHBAIOTCS KOHCTPYKTHBHBIE YIJIBI aTaKH HECYHMIHX
BHHTOB H VIJIBl ATaKH 3JeMeHToB Jonacrefl. [1o3ToMy uncio 060poToB
W TAra HeCyIHX BUHTOB YBEJHUHBAIOTCS, a BEPTHKAMbHAS CKOPOCTbH
H IOl CHUJKEHHs YMeHbIIAWTCA. YBe/HUIeHHe OTKJOHEHHs aspoinHa-
MHUECKOil CHJIb HECyUIUX BHHTOB Ha3al BhI3BIBAeT TOPMOXKEHHE BEpTO-
Jera. BrlpaBHHBaHHe BepTOJeTa CJAEAYeT BLINOJHATL TaK, UTOOH HA
pHICOTE 6—5 M CKOpocTb To npubopy Obuia 60—50 xx/4. B mponecce
TOPMO3KEHHsI BepToJieTa CJeLyeT YUecTb, 4T0 YHCI0 06OPOTOB HECYLLHX
RHHTOB HaunHaeT yMeHbIIATbCA. A TaK Kak KHHeTHUecKas 3SHEPTHs
BpAIlEHHs HECYLIUX BHHTOB TeM GoJiblle, ueM GOJIbille YHCIIO 06opOTOB,
TO LeNecoo6pasHo A0 YMEHbIIEHHS 4HCia 0OOPOTOB HeCylIMX BHHTOB
Ha BBIpaBHUBAHWH OJHOBPEMEHHO C OTKJIOHEHHEM DYuUKH YNPaBJICHHA
Ha ce6si mePeMeCTHTh DPHYAT «Iar-ra3» BBEPX Ha TpPH-UETHIpE 3y6a
cexktopa. He JOmycKaTh Ha BLIDABHHBAHHH YBEJHUEHHUs YHCIa 0GOPOTOB
Gosee 96%. B mpoTHBHOM CJydae yBeJIMUATCH HArPy3KH Ha arperarhi
BHHTOB BepPTOJETd, U Ha MajoM Lare 3sHauHTeAbHO yXYAUIHTCS addex-
THBHOCTb IIYTEBOT'O YNIDABJEHHS.

C BBICOTH b—3 M cJedyer, He U3MeHdsd yrja TaHraxa, IJaBHO, HO
SHEPruYHO HAYaTh MOAHHMATL BBEPX phiuar «uar-ras», 4TOOB B MO-
MeHT MpH3EeMJeHHst OGIIHH Mmar BHHTOB ObiJ MAaKCHMaJbHBIM. M kax
OTMEeuaJIoCh, BEPTHKANbHAS CKOPOCTL CHHMKEHHS YMEHBbIUHTCH, a Bep-
TOJIET IIPU3EMJIHTCS HA OCHOBHLIE KOJieca Ha CKOPOCTH 20—40 xm/4.
Ecan 6B710 JONYiHeHo upe3MepHO 3HepPrHYHOe BbIpaBHHBANHE, TO I/
CO3/1aHHs BePTOJieTy NOCAJOUHOrO yrJja TaHTaxKa pydyka ynpaB/eHHs C
BLICOTH 3—2 M OTKJIOHAETCS OT cebs IpPHMEPHO Ha UETBEPTh XOAA.
Ecau e yMeHbIIaTh YToJl TaHraxa paHblie, TO YBEJIHIATCS NyTeBast
CKOpOCTh TIPU3EMJIEHHS M JJMHA npobera. Ilpy Mo3aHeM HJIH Maso
SHEPrHYHOM YMEHbUIEHHH yIjia TaHraxa BepTOJIeT MOXKeT yAapHThCH

© 0 3eMJI}0 BEPTHKAJbHLIM OlIEpEHHEM, 4TO BHI3OBET €ro HOJIOMKY, KpOME

TOTO, MOCJe y/lapa BepToJeT NoJ ACHCTBUEM peaxkluH 3eMJH pe3ko
ylapsieTcst O 3eMJIIO MepeHUMH KOJeCaMH H BO3MOXKHO KallOTHPOBAHHE.

Ipy BLIMOJHEHHH NPEXNOCaI0YHOTO MaHeBPa, OCOGEHHO B MOMEHT
yBeJHueHHsl O6Iero Iara H najenus yucaa 06OpOTOB HECYUIMX BHH-
TOB, peBepc NyTEBOro yNpaBjeHHs HCye3aeT H 3(PGHeKTHBHOCTh yrnpas-
JeHWS yBeJHUHBAeTCs, UTO CBS3aHO € YBeJHuyeHieM 3((EKTHBHOCTH
BePXHEro HECYUIero BHHTA NPH yXYAMEHHH CBOUCTB CaMOBpAaLIEHHSH
HHKHEro BHHTA Ha GOJIBIIHX yrjiaxX ycTaHoBkx. Ho ysemuuenue sddex-
THBHOCTH NyTE€BOTO yMpaBJ/eHHs NPH MelajsX, OTKJIOHEHHBIX OT HEH-
TPAJbHOTO MOJIOXKEHHS, BHI3OBET PAZBOPOT BEPTOJIETA B CTOPOHY OTKJIO-
HEHHON TefastH H CHOC Nepes npH3eMJeHHeM. IlosTomy /s HCROUe-
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HHUSI CHOCA HeOGXOJHMO CBOEBPEMEHHO NPeIOTBPATHTh TeHAEHIHI0 K
pasBoporam. Ilepen BeIpaBHHBaHHEM Nela/id HYKHO YCTAHABJIHBATD
HeATpaspHo. Ho Hy>KHO HOMHHTB, UTO HCMOAb3OBAHHE [JISI U3MEHEHHS
Kypca IONepeyHOro ynpapJeHust Ha MaJoH BELICOTe IPHBENET K YMEHb-
LICHHIO BEPTHKAJDbHON coCcTaBAAIOLIe TAMH, U BEPTHKAJIbHAS CKOPOCTb
HpU3eMJIEHHsT yBeJuuuTcsl. KpoMe Toro, K MOMeHTy mNpH3eMaeHHs 30-
(PEKTHBHOCTHU IOTEPEYHOro YIPABJEHHS MOXKET He XBaTHTb H3-3a Naje-
HHS YHCsa 060POTOB, 4TOOH YyCTPaHHTh KpeH. Ho u Heab3st agsa ysenu-
qeHHS 3Q(EKTHBHOCTH IyTeBOTO YINpPaBJEHHS € LeJdbl0 HCIpPaBJeHAS
Kypca HayWHaTh yBeJHdYcHHe OOlero Iara Ha BBICOTE -GOJibIIe DEKO-
MEHIYeMOH, TaK KaK 3TO CONPOBOXKIAETCS MAafeHHeM YHCJa 06OpPOTOB.
YmMenbulenune xe yHcja 0GOPOTOB NPHBOAUT K YMEHLIUGHHIO TSTH BHH-
TOB H YBEJIHYEHHIO BEPTHKAJbHON CKOPOCTH CHHKeHHs. [IpakTHuecku
MTHJIOT MOXKET YBEJIHYHTD MOJHOCTLIO OOIIHH HIar Tepes NpH3eMJcHHeM
TOJIbKO 1 pas, I03TOMY eCJIH YBeJHueHHe 0o6llero mara HauyaTo Ha Bbl-
COTe 3HAYMTEJBLHO BHIIIE PEKOMEHIyeMOH, TO HeoGXOAUMO HeMelJeHHO
YMEHbIIUTL OOWHH 1mar. A ecaH BBHICOTA HE3HAYHUTEJNbHO GOJbIIE pPeKo-
MEHIYyeMOH, TO ClAelyeT IPeKPaTHTh YyBeJHUYeHHe OOLIerc miara ¥ Ha-
Y4aTb YBEJHUHBATL €r0 BHOBb HA BBHICOTE HECKOJbKO MEHbIIE PeKOMeH-
AyeMoH. AHAJOrHYHO HCIPABJSETCS OWHOKA, 3aAKIIOYAIONASACA B Upes-
MepHO 3HEPrHYHOM 3aTsKeJeHHH BHHTOB HAa DEKOMeHJIyeMOH BBICOTe.
Ecan xe yBeanuenne mara Ha4aTo Ha BBHICOTE MeHbIle PEKOMeHIyeMoH,
TO 3TO HCHPABJAETCs GoJee SHEPTHIHBIM MOAbEMOM phblUara «Iiar-rass»
BBEpX.

Bo Bcex cayuasix yBeanuyeHHsi OOLIero LIara BHHTOB HeOGXOTHMO
YUHTBIBATb yMeHblleHHe HX 3P(eKTHBHOCTH 10 Mepe TNajeHHs yHcaa
o6oportos. [losToMy Nepen NPH3EMJIEHHEM PHIYAT «IIAT-Ta3» MNOAHHMA-
ercsi Gojiee 3HEPIUYHO. YBesanueHHe 3PPEeKTHBHOCTH NyTEBOrO YIpaB-
JIEHHsI MpH TOjbeMe Dhluara «mar-ras3» cJeflyeT HeMEeAJEHHO HCIOJb-
30BATb JIJIS1 YTOUHEHHS Kypca NpH3eMJIeHHS.

[Tpusem/ieHne BEIMOJHSIOT HA OCHOBHBIE KOJIeCa C ONYIIeHHBIM Ofie-
peHHeM, CoXpaHasa PYUKy yIpPaBJeHHs OTKJOHeHHOH Ha cefs Ha 2/3 Xo-
na. ITocne omyckaHusi IepeJHHX KOJieC paspeliaeTcss OTKJIOHEHHe
PYYKH yTpaBJeHHS 10 3aJHEro yrnopa NpH MOJIOXKEHUM phiyara «Iar-
ras» Ha 6—8 sybe cexropa. sl cokpalleHls MJIHHBL IPOGera HCIoJb-
3YIOTCH TakkKe TopMosa Kojgec. OTKas B CHCTeMe TOPMOMKEHHS KOJec
yBeJHUUuBaeT AJAHHY npobera Ao 125 m, ecqu CKOpPOCTh NPH3EMJCHHA
30—40 xmu/« v B Hawase npobera HCIOJNb3YETCH TOPMOMKEHHE BHHTOM.
B xoHue npo6era mJis HCKJIIOUeHHsI ONACHOTO COJHIKEHHS JomacTell Ha
MaJIOM 4YHhcse 060pOTOB HEOOXOAUMO OTKJIOHHTH A0 YIOpa JeByIO Ile-
Jlanib, 2 pydYKy yIpaBJeHHA yCTAHOBHTb HeATPAJbHO B IIONEPEUHOM Ha-
NpaBJeHdd u (MPH OTCYTCTBHH ONACHOCTH JOGOBBIX yAapOB) Ha TPeTb
X0/[a BUepell OT CPeJHero I0JIOKeHHs B HNPOLOJLHOM HalpaBJeHHH.

Ecam mecTHOCTb B pafioHe OTKasa HCKJAKOYAeT MOCJAeNoCa0uHbI
npo6er, To NpeanocafoYHLI MaHeBp HauHHaeTcs Ha Boicote 20—I15 a,
IIpH 3TOM yIOJi TaHraxa ysesauumBaercs Ha 15—20°. Ha pnicote 5—
3 m o0wmil War yBeJHYHBACTCS 0 MAKCHMAJbHOrO 63 H3MeHeHHs Y-
Jla TaHraxa, a Ha BblcOTe 2—1 x BepTOJeTYy NpHIAETCH N0CALOYHOE
nosoxenue. Ilocse npusemJeHuss HIH NPHBOLHEHHSI TOPMOXKEHHE OCY-
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LIECTB/IAETCSA € MOMOLUBIO HeCyIlero BHHTA M KoJec. Beproser, ne 060-
PYAOBAHHBI 6a//10HeTaMH, IPHBOHAETCS HaA IPaBEIH GOpT.

MmuTauus OTKa3a ABYX ABHrartedeii B mocrynarejbHom nosere. Ha
peprosiere Ka-26 paspeluaeTcss HMHTHPOBATh B Y4eOHBIX HeJsiX OTKA3
ABYX ABuraTefieli 6e3 nx BeIKJouenud. Mmurauus oTkasa u niaannpo-
BaHHe Ha PEXHMe CaMOBPaIleHHs HECYLIHX BUHTOB BLIIOJHAIOTCH Kak
B 30He, TAK H NpH TOJETax 10 NpsSIMOYroJbHOMY MapuipyTy. Bo Bcex
cayuasix TMOJIETHBIE BeC BepToJieTa He JOJIKeH NPeBbIliaTh 3000 I

Kak npaBusio, B 30He Nepej BBOJOM BepTO/eTa B PeXHM CaMOBpa-
I[eHHsl HeCyIIuX BHHTOB YCTAHABJHBAETCS BLICOTA TOPH3OHTAJBHOTO
nosera 800—2000 x, a cxopocTb 1o npubopy — 80—90 xm/4. BepTo-
JeT pa3BopauuBaeTcsl NPOTUB BeTpa, U HaMeuaeTCd IUIOMAKa Ha CIy-
yall BRIHYXKAeHHOH nocaaku. ITocsie Toro xKak NpPOBEPeHBl MOKA3aHUS
npHGOPOB ¥ HaMeueH OPHEHTHD [Jisi BEIACPKHBAHUS HANDABJIEHHSA, He-
06XOMMMO TIIABHO, HO 3HEPTHUHO, YMEHBUINT OOIINH AT 10 MEHEMAJIb-
HOTO M OJHOBPEMEHHO TIOBEPHYTb KOPPEKTOp BJIeBO N0 yNopa s
paccoefMHeHHs] My(THl CUeNJIeHus (PacXoxsiTCsa CTPeJKH Ha KOMOHHHU-
pOBaHHOM YyKaszaTeje). M Bo m3bexanue nojyyeHust GOJIBUIAX YIJIOE
TAHTaXKa BepToJieTa Ha MHKMPOBAHHE TIPH 3SHEPTHYHOM yMEHbINEHHE
o6wero mara cieayeT OTKJIOHATb PYUKy yHpapJjeHHs Ha cefs ¢ ollepe:
JKEeHHeM QTHOCHTeJALHO cOpoca phlyarauiar-rass.

Kpomt TOTO, mepexo Ha PeXKHM CAMOBPALIEHUS HECYIIMX BHHTOE
COTPOBOK/IAETCSl PA3BOPOTOM BEPTOJIETA B KaKyl-JHOO CTOPOHY IO/
JIeHCTBHEM aTMOC(EpHOH TYypOyJEeHTHOCTH M Pa3HOCTH PEAKTHBHEI
MOMEHTOB BHHTOB. M MuaoT Ho/mKeH cOaMaHCHPOBATh BEPTOJET PYUKO}
YIpaBJCHAS W NEassiMH, 4 32aTeM YCTaHOBMTb YHCJO 0GOPOTOB Hecoy-
mux BUHTOB 869 W He LONycKaTb HX BbIX0Ja U3 JHANa3oHa 86—969,
T[Ipu 5TOM YHCIO OGOPOTOB BUHTOB HA yCTAHOBUBILEMCH NJIAHHPOBAHHE
JOJIKHO MpeBHIIATh YACAO 0G0pPOTOB JBHTaTesedl He OoJee YeM H:
3—5%. Y, noauep:kuBas YHCJA0 060POTOB BHHTOB H3MCHEHHEM obI11erc
[ara, THJAOT 00si3aH He JAONyCKaTh CXOKAEHHS CTPEJOK M0 KOMOUHHPO
BAHHOMY YKA43aTeJi0 W UX PACXOXKJEHHS Ha BeJuudHy GoJibIIe pexko
MeHJOoBaHHOH. J[15 mopaep:Kanust TpeGyeMoro uucjia oGOpPOTOB JABUTA
TeJelt HCTIONb3YIOT KOPPEKTOP.

Ha ycraHoBuBIIeMCH TJIaHHPOBAHHH CKOPOCTD noonpnéopy TOJKH:
6blTb. 80—90 KaM/4, 4TO COOTBETCTBYET BEDTHKAJbHOM CKOPOCTH TIPH
MepHo 7—38 m/cex. T1py AAHTESHHOM IJIAHUPOBAHMH YCHJAUS ¢ KOMAHI
YB[X PBIYATOB YIIPABJAEHHS CHAMAIOTCs aBTOTPHMMEPOM.

Ecau ymeHbllenHe 3((eKTHBHOCTH ITyTeBOTO yNpapjeHus HE 103
BOJISieT NAPHPOBATH TEHAEHIMIO BepTojeTa K pasBoporaM, TO MCHOJIb
3yeTcs romMepeuHoe yUpaBJeHHe HJAH YMeHbIIAeTcs UACA0 0GOpPOTOl
HecyIlMX BUHTOB 0 MHHHMAJ/bHO AOTMYCTUMBIX I1JIABHBIM IIOJ'BEMOM Pbi
yara «mar-rass. IIpu atoM Bo H3bekaHHe ONMACHBIX YAApPHBIX HATPY3O0]
B TPAHCMHCCHH HeJb3si ONYCKaTh CXOM/IEHUS CTPEJOK N0 KOMGHHHPO
BAHHOMY yKasaTeJio.

[Tocie OTPaGOTKH YCTAHOBUBIIETOCS TJAHHPOBAHHs BBITIOJIHIOTC!
pPa3BOPOTHI BJIEBO M BIPABO Ha pPeXKMMe CaMOBpAleHHS HECYILHX BHH
TOB ¢ KpeHoM Jo0 15°. Belnosnnenne pasBopoTOB aHAJOrHYHO BHITIOJIHE
HHUIO HACXOASAUINX CrupaJei.

18



Ilpu nunoTupoBaHuK B 30HE HA peKMMe CaMOBPALIEHHSI HECYIHX
BHHTOB HYXKHO NIOMHHTb, YTO €CJIH TeMIEPATypa TOJOBOK IHJHHIAPOB
cHusutes 1o 120° C, To cleayer mepeBecTH BepPTOJeT HAa CHHMKEHHe C

<

paboTaMMH ABHTaTeIIMH HJIH B FOPH30HTAJbHBIA NoJeT Aas TNpo-
rpeBa JBUraTesedl. ‘

s nepesosia BeproseTa Ha CHHMKeHHe ¢ PaGOTAIONIMMH IBHraTe-
JISMH HEOGXO[MMO IJIaBHEIM IIOBOPOTOM KOPPEKTOpa BIPABO yBeJHUH-
BaThb YHCJO 060POTOB JABHraTeJed MO TeX MMOp, TOKAa COBMECTSITCH
CTPeJIKH KOMOHHMPOBAHHOTO yKa3aTess. ECJIH e CTpeJKH He COBMec-
THJIHUCH, TO HEOGXOAUMO IJIABHBIM MNepeMelleHHeM pbluara <«Imar-rass
BBEPX 3aTSKEJHTb BHHTH. DHEPrHUHOE YBeJHYEeHHe OBLIero mara Mo-
eT CO3JaTh ONMacHble ylapHble HAaTPY3KH HAa XPamnoBUK My(dT ciiemne:
Husl. [locsie coBMeleHHs: CTPE/IOK 0 KOMOGHHHPOBAHHOMY yKas3aTello,
I1aBHO yBeJIUYMBAas OOIUKE IIAT, YCTAHOBUTh PEXKHM PabOTHl JBHTraTe-
JIell LIl BBIIOJIHEHHst TpeGyeMoro moseta. BrBOJ BepTo/eTa H3 PerKH-
Ma caMoOBpalleHus AoJKeH OLITh 3HAKOHUYeH Ha BoicoTe 600—400 .

Ecau npu BoBoge M3 pexuMa CaMOBpalleHUs YHCAO OGOPOTOB
ABHUrartesJefl MPEBBICHT YHCJIO OGOPOTOB HECYUIMX BHHTOB, TO 3TO CBHU-
JAeTeJbCTBYeT O HeHOPMaJbHOH pab6oTe KOMOHHHPOBAHHBIX MY(PT H He-
COelUHEHUH TPaHCMHCCHH. B 3ToM cayyae Heo6XoAMMO cAeaaTh elfe
OHY MOTBITKY Mlepexoja Ha NOJeT C MOABOJOM MOLIHOCTH JBHraTteJel
K BHHTaM HJIH BBHINOJHATh MOCANKy Ha pexKHMe CaMOBPALIEHHS HeCy-
IUX BHHTOB. JleACTBHUSA NMHJIOTA AOJMKHBI OBITh AHAJOTHUHB AeHCTBHSIM
Ip# OTKa3e IBYX Asurateses.

Iljist TpeHUPOBKH B pacueTe Ha MOCAAKY Ha PeXHMe CaMOBpAIleHHs
HECYIIHX BHHTOB BBITIOJIHSIETCS TOJET IO NPSIMOYTOJBHOMY MapuipyTy
Han aspoapomcM. IJocse BBIIONTHEHHS YETBEPTOrO PA3BOpPOTd, B 3aBH-
CHMOCTH OT CKOPOCTH BETPa, HHCTPYKTOP yKasbiBaeT 06y4aeMoMy
MeCTO NEPEX0Ad Ha PeKUM CAMOBPAIIEHHUs HECYLHX BUHTOB.

[Tepexon Ha peXuM caMOBpauleHHsi H IJIAHHPOBAHHE BHITOJHAETCS
aHaJIOTHYHO NHJIOTHPOBAHHIO B 30He. Pacuer ma mnocaaxy yTouHsiercs
H3MeHeHHeM CKopoctd B Auanaszone 70—105 xu/4 o npubopy. Ho na
BHICOTE He MeHee 50 M CTpesIKH Ha KOMOGHHHPOBAHHOM yKasaTeJe HOJIK-
HBI COBMECTHTLCS, 1 BEPTOJIeT NEePeBOLHTCS Ha IOJieT ¢ NOABOAOM MOII-
HOCTH K HeCymHuM BHHTaM. Ha Bwicote 8—10 # Bhmonsercss noJier
IO JIMHHH NOCAMOUYHBEIX BOPOT Ha ckopocTd 60 xa/# mo npubopy. Ilo-
cJe IpoJieTa NOCAJ0YHBIX BOPOT BePTOJIET HePeBOAHUTCS B HaGOp Bl-
COTHL.

OTkas HByX nBHrate’eii Ha BEPTHKAJbHBIX peXHMMax M B3JeTe.
BepTHKa/AbHAs CKOPOCTh YCTAHOBHBIUEIOCS BEPTHKAJIBLHOTO CHHMKEHHSI
Ha peXuMe CaMOBpallleHHusl HeCyIluX BHHTOB He ofecrneunBaetr Gesonac-
HOTO TpHU3eMJEHHA BepPTOJeTa, W IMO3TOMY YCTaHABJIHBAIOT OIACHBIE
30HBI BBICOTHI M CKOpOCTH. IIpumMepHas onacuas 3oHa 14 10Jera Bep-
TOJIeTa Ha ClydYail 0TKa3a ABYX ABHrareJsell moxasada Ha puc. 106. Kak
BHIHO U3 PHCYHKA, BeJHYHHA ONACHOH 3CHH IIPH OTKAa3€ ABYX NBHTATe-
JeH Gonbllle, YeM TIpH TOJeTe C OAHHM PaboTAaoUHM JBHTAaTe]eM, Tak
KaK B IIOCTYIIATEJbYOM IIOJIeTe CO34aeTCsi ropasfo Goubliuilt aeduuuT
MOIHOCTH. A TIO3TOMY YBeJMYHBAETCS BEPTHKAJbLHAS CKOPOCTL CHHUKe-
HHS, IOTaCHTb KOTOPYIO Nepel NpH3eMJeHHEM JTOBOJIbHO TpyaHo. Omnac-
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Has 30HA PACHIAPSETCS He TOJbKO N0 CKOPOCTH, HO M MO BBICOTE. Hasa
SKCIJIyaTallMOHHOTO BHCEHHSt 6e3011aCHOM CTAHOBHTCS BHICOTA HE Me-
nee 200 x. IIpu oTKase e JABUraTejell Ha OGOJbIIMX BHICOTAX 3anac
BBICOTH BTIOJHE I0CTATOUEH, YTOOLl COOBGIIHTL BEPTOJETY TpefyeMylo
NOCTYNATeJbHYI0 CKOPOCTb M HCNOJb30BATh JJisl YMEHbIIEHHS BepTH-
KaJbHOH CKOPOCTH NpH3eMJEHHs 10 6e30nacHOH KHHETHUeCKYylo 3Hep-
FHIO JBHXKeHHS BEpPTOJeTa M KHHETHUCCKYIO 3HEPTHIO BpalleHHs Hecy-
LIMX BUHTOB.

Ho npu BbINOJHEHHH HEKOTOPHIX II0JIETOB BEePTOJET MOZKET Haxo-
JUTHCS B ONACHLIX 30HaX. B 3THX cayuasx NpH OTKAa3e IBUTATENEH Ha
BoicoTax 10 !0 # NHJIOT MOMKET HCIOJb30BAaTh MOCAAKY «C NOADPLIBOMY»
(cM. § 1) 1 ToracuTb BePTHKAJbHYIO CKOPOCTh CHUXKEHHS J10 Gesonac-
HOK K MOMeHTy InpusemJseHHs. IIpm skcmyatranuoHHOM BUCEHHH B
nuanasone BeicoT 10—200 # 1npuMeHeHHe TMOCARXKH «C TOAPBIBOMY,
XOTSl M TNO3BOJIIeT YMEHBbIUHTh BEPTHXKAJLHYIO CKOPOCTh NDH3EMJICHHS,
HO He TapaHTHPYET COXPAHHOCTb BEPTOJETA.

VMeHblIeHHe BepTHKAJbHON CKOPOCTH TNepej TpH3eMjeHuem Oyner
TeM GoJiblie, yeM GOJbIle YHCAO 0OOPOTOB H 3HEpPrHyHee TeMIl YBEJH-
yenus mwara. Ho He cjefyeT CTPEMHTbCSH COXPaHHTb YHCJAO ©OOOpPOTOB
HeCYIIMX BHHTOB IIDH OTKa3e JABHraTe/efl Ha MaJbX BRICOTAX. B stom
cayuae yMeybliieHHe OOIIEro Iara Jullb yBeJTHYHT BEePTUKAJBHYIO CKO-
pocThb CHMKeHHsI. BeiencTBHE CKOPOTEUHOCTH CHHXKEHHS YHCJO o6opo-
TOB He yCleBaeT BO3PACTH, a HCIOJb30BATb 3HEPrHYHOE 3aTAKe/IeHHe
BHHTOB MOKeT He XBATHMTb BPEMEHH, fa M II0racuTbh GOJIBIIYI0 BEPTH-
KaJibHYI0 CKOPOCTb TOPasjio ClOXKHEe. .

TeopeTnueckn BEpPOSITHOCTb OTKA3a JBYX JABUTaTeseH TOpasno MeHb-
e, 4yeM OJHOTO, MO3TOMY TPAeKTOPHUH H DeXHMBI IoJieTa AOJKHBI Of-
pelenaThCs NOJeTOM C OAHUM paGOoTalIUM ABHraTeJeM.

§ 3. OTKA3bI B CHCTEME YNIPABJIEHHA

OTka3 aBTOTPHMMEpA He NPHUBOAHT K CO3LAHUIO aBapHAHOH cuTya-
uxM B noJjete. M 1o ouenke NAJNOTOB MoJieT He NpPeACTaBJSAET ocoGon
CJIOKHOCTH KaK [P TPaKTHYeCKH HOJHOM OTCYTCTBHM YCHJHM Ha KO-
MaHAHBIX PHIYArax ynpas/eHHs, TaK U TPH HEBO3MOKHOCTA CHATH yCH-
JHES ¢ PYUYKH YIIpaBJeHHUs H NenaJjen.

I1pu npakTHYeCKOM OTCYTCTBHH KaKHX-JHOO HAarpy3ox Ha pyuke yIn-
paBJeHHs] HJM NelaJsax (IPH NOJHBIX OTKJOHEHHAX DYYKH YCHJHS OT
TpeHHs He TpeBbmaioT 1 k[, a Ha nexansx 2 k') nuyIoT KOJKeH 006-
pamaTh OCHOBHOe BHUMAaHHe Ha COPa3MepHOCTh H KOOPAHHAUMIO OT-
KJOHEHHS KOMAaHAHLIX PHIYATOB YIIPABJEHHs, YUHTHIBAs XapaKTepPHCTH-
KH ynpasasiemocTd Beprosera (cm. ra II, § 8 u 9). Manumnee Manes-
pHpOBaHue B TI0JIeTe B 3TOM CJIyuae He peKOMEHIyeTcs.

Ecau e oTKa3 CHCTeMbl TPUMMHPOBAHHUS He II03BOJISIET IHJOTY
CHATb YCHJHMs C KOMaHIHBIX PBIYaros ynpasJ/eHus, TO NHJIOTHPOBAHHE
BepPTOJIeTOM TAKiKe He BbI3BIBA€T 3HAUMTENbHBIX 3aTpaT SHepTHH, HNOTO-
MY 4TO BO BCeX leNsx ynpasjenns (cM. puc. 38—40) He cospaercs
3HAUYHTEJbHHIX HArpy3ok. Ho cieayer oTMeTHTb, YTO NpH OTKA3€ TPHM-
MepHOTO YCTPOHCTBA yCHJHs MOTYT BO3DACTH NPHMEPHO B 2 pasa, Tak
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KaK pbiyar 3JeKTPOMarHHTHOH MY(TH MOXET 3dHsiTh OJHO K3 KpaHHHX
NOJNIOKEeHUH ¥ YMEHBLIHTCS B 2 pasa XOJ NPYKUHE. MaxcumaJjbBbie
VCHJIHA, HMEBIIYE MeCTO [IPH HMHUTAIUAX OTKA3a aBTOTpUMMepa B IIpo-
pecce JIeTHBIX HCOBITAHHH, COOTBETCTBYIOT YCHJHSAM INPH Tiepexole €
pexHMa FOPH30HTAJLHOrO TojeTa Ha BbIcOTe 300 M U CKOpPOCTH 110
npubopy 160 xu/4 K pexXHMY BHCEHHS Y 3€MJH NPH GOKOBOM BeTpe
cJeBa CKOPOCTbIO 8 sm/cex. B 3ToM cayyae yCHJHS HA pyuKe yIpasJe-
HUS B NIPOJACJILHOM HAalpaBJEHHHU He NpeBbiIany 4 k', a B NolepeyHoM
HanpaBJeHUH ¥ Ha negansix — 2 xl.

Ecau nHnoTHpOBaHHe BepTOJeTa BeIeTCs B CIOKHBIX METEOYCIOBH-
X 1 OTKa3 B CUCTeMe TPHMMHUPOBAHUS BHI3LIBAET 3aTpPyAHeHHe 1o 6es-
OTIaCHOMY TNPOJOJIKEHHIO II0J€Ta, TO NHJIOT HMEET NPaBCO IIPOM3BECTH
BBIHYXK/JACHHYIO TNOCAAKY HAa MJOLAAKY, NOA0OPaHHYI C BO3NYXa, WJIU
Ha 6mkanmui aspoapom. I[locaaka mMoxKeT BHIMOJMHATLCH KaK [10-CaAMO-
JIeTHOMY, TaK Y To-BepToJeTHOMY. [focaaka ¢ OTKasaBUIUM ABTOTPUM-
MepoM 0CcOB0H CJ0XKHOCTH He NMPeACTaBJsAeT, HO TpefyeT NMOBLINIEHHOTO
BHUMAHUS.

OTKa3 rHAPOCHCTEMBbl TAKXKE HE MPHUBOAHUT K CO3MAHHIO aBapHiHON
CHTYalUHH B HOJeTe U B OOBIUHBIX YCJOBHSIX He TpebGyeT IpeKkpauleHus
2afanud. PuxcHpyercsi 0TKa3 THAPOCHCTEMBI N0 3aropaHHio JaMIibl

CHTHaNu3allHy H YBEeJHUYEHHIO YCHJIHY Ha KOMAHAHBIX OpraHax yIpas-
JeHHsi. B aToM cayuae NUJIOT BBIKJIKOYAET Nepekswouaresb «[uapocuc- .

TeMa» M MepeXoJUT Ha PYUHOe yIpaBJeHHe BEPTOJETOM.

IlepRoHauasnbhO NMHUJAOTHPOBAHHE BEPTOJIETOM € OTKa3aBIUeH THAPO-
CHCTEMOH KaxKeTCsl IHJOTY CJOXKHee MU3-3a BO3POCHIMX VCHJIHHA Ha
KOMAaHJAHBIX OpraHax ynpasJenus. Ho B AanbHelmeM nuJOT NpPUBBHIKA-
€T K HOBBIM YCHJIHSIM, H TIOJIET He BHI3bIBAeT 3aTpyaHennii. Ho npu Bu-
TIOJIHeHUH [I0JeTA CJIeAYeT NOCTOSIHHO MMOMHHUTD O MOABJIEHHH CBOOOIHO-
TO XOna phlyaroB ynpasijeHus. [Ipu BLIKJIIOYEHHOH THApPOCHCTEME WU
HOPMAaJBHOM TeXHHUeCKOM OOCJyXKHBAHHM BepTojeTa odT He NPEBLI-
maeT 6 MM B MONePeYHOM HAIPaBJEHHH, 3 MM B NPOJOJHHOM HATPAB-
JIeHHH ¥ yNpaBJeHWH OOLIMM INaroM H 1 mm B NyTeBOM YyIpaBJeHHH.
MaxcuMaabHble yCHausl, UMeBUIe MeCTO IIPH MMHTAIIMH OTKAa3a HADO-
CHCTEMBI, COOTBETCTBYIOT YCHJHAM Ha peXHMe BHCEHHS H TOCajKe
nmo-BepTojetHoMy. B 3TOoM ciywae Ha pydke YnpaBJeHHS B IIPOAOJIb-
HOM HalpaBJ/JeHHH ycuausi HoctHranu 8=+3 &/, a B momepedsoM Ha-
npasiaeHuu 4+4 xI', Ha nenangx ycuaus cocrapasnn 1628 kI'. Ha-
rpy3Ka Ha pelyar «mar-ras» noa0upaeTcs NHJIOTOM BO BPEMS MPOBEPOK
paboTsl HecywleH CHCTEMBI M DeryJUPYeTCHd OTTHOGOM < TPUMMEPHBLIX
IUIACTHHOK» Ha JIONacTsX.

Harpyska npu mnpoBepKax CUHTaeTCs] HOPMaJibHO, €Cl1H TNPH Bbi-
KJIIOYeHHON THAPOCHCTeMe YCHJIMS Ha pbluare «Hlar-ras» He NpeBBINAIOT
18 «I.

Ecjn nosieT ¢ 0TKa3asmed ruJpoCUCTeMOH BHHOMHSIETCH B CJAOKHBIX
VCJAOBHUSX U Y NMHUJAOTA OTCYTCTBYET YBEPEHHOCTb.B G€30MaCHOM IIPOIOJI-
JKeHHH T0JIeTa, TO paspellaeTcsi NPOM3BECTH MOCAAKY Ha MJIOILAMAKY,
noAOGpaHHYIO ¢ BO3AYXa, UAH Ha Gamkakmuit asporpom. Huast o6aerue-
HHUS NMUJIOTHPOBAHMA BO BCEX CAyYasiX NOCAAKa BEPTOJETA NOJKHA BHI-
TIOJHATLCA TOJBKO HPOTHB BeTpPa U 11O BO3MOXKHOCTH € NPOGerom.
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OTKa3pi OTAENbHBIX CHCTEM YNPABJEHHA MOTYT IIPOH3OHTH NpPH «3a-
e[aHHU» 30JIOTHHKOB THAPOYCHJIHTeseH, YaCTHUHOM paspyHmeHHH KOH-
CTPYKIHH arperaTos YIpaBJAeHHS HJH arperaroB, pacrnoJlOXeHHBIX

Max 3arpysxu H npouux Zedexrtax. Bo Bcex caydanax yaCTHUHOrO OTKa-
33 ynpasJiedHsl NUAOT JAOJKeH NPHHATb BCE Mepbl A/ BHITIOJHEHHst
BBIHY2K/IEHHOM TIOCAJKH H BLISICHHTL IIPHYHHY OTKa34d.

Ecau npoucxomuT oTKa3 B CHCTeMe YIpaBJeHHs OOLHM ILAroM,
KOTaa MHJIOT He MOXKET H3MEHHTb €ro BeJHUHHY, TO MOXHO NpOAOJ-
JKaTh noJer A0 nmoa6Gopa IJOUIAAKH, HCHOJb3Ys KOPPeKUHIOo AJs YyCTa-
HOBJIeHHMst TpeGyeMol MOIIHOCTH. EC/H Xe IpOH3OLIesa NOJHHIA OTKa3
CHCTEMb «IIar-ras», T0 H3MEHHThb MOIIHOCTb ABHTaTtejed MOMKHO IIpH
NOMOIIK PBHIYATOB Pa3AeJbHOTO YIPABJAEHHSA, H MOXHO H3MEHHTb MOIL-
HOCTb, MOTPe6GHYIO s TIoJeTa, H3MeHeHHeM cKopocTH. Tak, ecax Npu
OTKa3e B CUCTEME «LIar-ras» NoBOPOT KOPPEKTOpa BJEBO He CONPOBOXK-
JAaeTCH CHHMKEHHeM BEepToJeTa, TO HeOOXOAMMO YMEHbIIHTb IOoCTyla-
TEJbHYIO CKOPOCTb (B NpelnesaX MHHHMAJbHO JONMycTHMOH). Bepru-
KaJibHasi CKOPOCTb CHHIKEHHsI TIPH 3TOM He JOJIXKHA NPeBbIlaTh 2 M/cek.

Ecnn mpoucXoouT OTKas CHCTeMBl TNPOAOJbHOTO YNpaBJeHHS, TO
POROAbHAST GaJaHCHPOBKA MOXKeET OCYIIEeCTBJSATbCS H3MEHEHHEM MOLUL-
HOCTH, MOASOINMON K HeCyleMy BHHTY. [lJasi yMeHbIUeHHS yraa TaH-
raxa HeoOXOAHMO YMEHBIIUTb CKOPOCTb HHIYKTHBHOIO NOTOKAE, T. €.
YMeHbIIUTh OOIIUH Inar.

Ilpu nepexoje Ha CHUXKEHHE MOXKHO /7151 CO3[aHusA TpebyeMoro yraa
TAaHraxa, CKOPOCTH II0JleTa M YIJIa HAaKJIOHA TPAaeKTOPHU K TODH3OHTY
NOnbITaThcsl cGaJaHCHPOBATh BepTOJET IepeMellleHHeM CayXeOHBIX
naccaKHpOoB.

IIpu oTKase CHCTEMBI IONEPEUHOro YOpaBJeHHS KpeH B foJere
ycTpaHsieTcs OTKJOHEHHEM IeflajH B CTOPOHY, NPOTHBOIOJOKHYIO Kpe-
HEeHHIO BepToJieTa. YeM GoJibille CKOPOCTh MoJeTa, TeM 3(GeKTHBHee

) nonepeduHoe ynpasJeHue 3a CHeT CO3JaBaeMbiX CKOJII:}KeHI/IfI, U CKOpOCTHL

nioJieTa N0JIXKHa ObITh He MeHblle 60 ru/4,

Ilpn oTKa3e B CHCTEMe IIYTEBOro YNPAaBJEHHSI PA3BOPOTH! BHIIOJIHS-
IOTCS 33 CUET CO3MaHHS CKOJbXKEHHH OTKJOHEHHEM pPYUKH yIpaBJeHHA
B IIOTIEPEUHOM HaTNpaBJeHHH B COOTBETCTBYIOINYIO cTropony. Ho cienyer
VUHTBIBATH, YTO NIPH CKOJIbXKEHUSIX BEPTOJET SHEPIUYHO TepsieT BHICOTY,
H NpeAOTBPATUTb TEHIEHIHIO K TAKOMY CHHIKEHHIO MOXKHO YyBeJaHdYeHu-
€M MOIIHOCTH JBHTATeJiek.

BriHyXAeHHBlE TIOCAKA BEPTOJETOB NPH OTKA3aX MPOJAOJAbHO-TIONe-
PEUHOTO YIPAaBJEHHS M CHCTEMBI «ILAr-ra3» cjejlyeT BHIIOJHATL M0-Ca-
MoJsieTHOMY. IIpH OTKase ke NyTeBOTO YHNPABJEHHS NOCAAKA BBITIOJNHS-
eTcsl 110-BepTosieTHOMY. U ecoii Ha BHCEHHH BepTOJET Pa3BOpauHBaeTcsd,

. TO HeOOXOJAHUMO BHIIOJHUTDL NJaBHOE pU3EeMJIEHHE C DAa3BOPOTOM. A xax

TOJIKO BePTOJIET KACHETCS KOJEeCAMH 3€MJIH, HY>KHO YMEHBUIHTb OOIIHIf
mlar A0 MHHHEMajdabHOro. I1pH yMeHbIUIEHHH TATH BHHTOB CHJB TPEHHA
VBeJHIUBAIOTCS, H PA3BOPOT INpeKpamiaeTcst. TeHAEHHHI K KPeHY B
Ipolecce NpU3eMJIEHHS TAPHPYIOT PYUKOH yIpaBJeHHs.

ITocsie BHINOJHEHHA NMOCAAKH € YACTHUHO OTKA3aBIIHM YIIPaBJeHHeM
ocob0e BHHMAHHE YAeJSI0T OCTaHOBKE BHHTOB.
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§ 4. MOJIETDHI B YCJIOBHSAX OBJELEHEHUSA

Hanbosbiuyo onacHoCTb AJS BePTOJeTa NPeACTaBisieT obleleHene HeCYIHX BUH-
TOB, TaK KaK IPH 3TCM 3HAUHTENEHO YReNHUYUBAETCS CONPOTHUBJICHHE BPAIICHHIO U
MOLIHOCTb, MOTpeGHas Ha BpallleHHe BHHTOB, KaK BCJEJCTBUE HCKAXKEHHUS TeOpeTHue-
CKOro MPOQHU/IA, TaK M yBeJIHYEHHs 1epoXosaTocTH. Kpome TOro, mpH UCKaKEHHU NpoO-
UM 3HAYHTeNBHO YXYMIIAIOTCS Hecyllde CBOHMCTBA Jjonacrell, H CPbHIB NOTOKAa HACTY-
naer Ha MeHbIUHX YIVIaX aTaKd 3NeMeHTOB.

Kak npasuso, objenenenuio noiseprarorcs pebpa aTaku JomacTell U MOBEPXHOCTH,
pacnosoXeHHble BIOJAb XOpA Ha pacctofHuH 5—109% ux namue., Uem nuxe Temnepa-
TYPa HapyXHOTO BO3AyXa, TeM OOJbllas YacTb JIONACTH TOABEDPXKEHA O0O6JefeHeHHIO.
ITprueM MHTEHCHBHOCTb HAapACTAHMS JIbJA YBEJHYHBAETCS C POCTOM OTHOCHTEJBHOTO
panuyca. Ho wem Goubllle CKOPOCTb MOJETA, TEM MEHDIIE HHTCHCHBHOCTD HAPAaCTAHMSA
Jbja, ocoBeHHO Ha y4acTkax Jionacred B 3oHe obpatHoro obTekanws. Bum xke obiene-
HEHHS B OCHOBHOM 3aBHCHT OT TeMNEPATYPbl HAPYXKHOTO BO3JYyXa U MOXKET H3MEHATHCS
10 -pasMaxy Jonacre.

Hauano ob.aeneHenus Ha BepToJeTe OGHAPYKHBAeTCs MO MAaJeHUIO yucaa 06opo-
TOB HeCYIIEX BHHTOB BCJEICTBHe YBe/JHUYeHHS MOMEHTa COIPOTHBJEHHs BpAlleHHIO,
BOXKAEHHUIO DYYKH YNPABJEHHS H YBEJUUEHHIO YPOBHs BHODAanMH H3-3a YBeJIHUEHUS
HEPABHOMEDHOCTH 43POAMHAMHYECKHX CHJ M MOMEHTOB IO OMeTaeMOH IIOBEPXHOCTH.
Ecan u BoccTaHOBHTB uHCI0 OBOPOTOB HECYIUMX BHHTOB [IPH NOMOILW KOPPEKIHH, TO
9TO He NpuBENeT X BOCCTAHOBJGHHIO CHJbl TAIW, TAK KaK HecyllHe cBoficTBa mpodu-
Jedl 3HAUMTEJbHO YXYAmaloTcs. BepToser CTpPeMHTCS YMEHBIIHTb BHICOTY I10.1€Ta,
3HAYUTEJbHO YXYILIaeTcsi YCTOHUHBOCTD H yIPaBJAsSeMOCTb.

TIpu obaeneHeHnH NJaBepa a5pOJHHAMHYECKHE Y JETHble XapaKTE€PHCTHKH YXYA-
wawTcsA NPpH yBeJHYEHHH BPEJHOTO CONPOTHBJAEGHHS H moJetHoro Beca. O6bmMHo mnpu
06JIeeHeHHH MOILHOCTH ABHraTeJell N/ MPOMONKEHHs TIONeTa XBATAET B TEYEHHE
HECKOJbKHMX MHHYT, @ Ha Ma/JbiX CKOPOCTSIX MOJeTa JaxXe B TeueHHe HEeCKOJBbKHX
cekyua. O6snenenenne kapGioparopa JMONOJHHTEABHO YMEHBUIMT MOUIHOCTH JBHraTeseld
H NPOJOJIKHUTENHHOCTh moJeTa. A ofsiefieleHue omepeHHd YXYIIUIUT YCTOHYMBOCTL H
YIpaB/sieMOCTb BEPTOJETa.

ITosTomy na Bepronere Ka-26 0o ycTaHOBKH IPOTHBOOGJIENEHHTE b-

HOH CHCTEMHI NpegHaMepeHHBle ITOJIeTH B YCJIOBHAX OGJeNeHEHHS 3a-
npeniessl. [1pu cayuafiHOM NMONAaJaHHH B YCJAOBHAX OOJeleHEHHS He0O-
XOJAHMO NPHHATbL BCe MepHl N0 BHIXOLY M3 30HH 06Je/leHeHHUsI, BK/IIOUUTD
o6orper IIB]l ¥ yBequuYuTh TeMIepaTypy BO3JyXa Ha Bxoje B Kap6io-
parop no 15—25° C.
 Ilpu moserax B ocagKax cJelyeT YUHTHIBATH yMeHbluenue 3ddex-
THBHOCTH PaGOTH! CTEKJIOOUHCTHTE/EeH ¢ POCTOM CKOPOCTH moJera. Tak,
Ha Kpeficepckoit ckopocTH 150 Km/4 O NPHOGOPY CTEKJIOOYUCTHTENU Pa-
HOTarT HEYIOBJETBOPHTEIbHO.

Bbixon U3 cTpOsi aHepOHAHO-MeMOpaHHbIX NpudopoB. Ha Beprosete
Ka-26 n3 anepoujno-MeMOpaHHEIX NPHOOPOB YCTAHOBJIEHH: yKa3aTeqb
ckopoctu YC-250K, Beicotromep BJL-10K u Bapuomerp BP-10MK, xo-
TOpBlE THTAIOTCS OT MPUEMHHKA BO3AYIUHHX Aamnenui [1BJI-6M.

Ecau Hapymiaerca pabora aHepoMAHO-MeMOGpaHHBIX TpHGOPOB, TO
HeoOXOAMMO NPOBepuTh BKJIoueHHe ob6orpesa [IBH: M ecau padota

HpHéOpOB He BOCCTaHAaBJHBAETCHA, TO CJACAYyeT KpPAH CTAaTHYECKOI'o MH-

TaHUA MepPeKJIOYHTh B M0J0XKeHHe «ABapuiiHoe». B 3tom cayuae paGo-
Ta BHICOTOMEPA H BAPHOMETPAa BOCCTAHOBHUTCS, HO €CJH IPOU30LIE]
noJausiit oTkas [T1BJ1-6M, To ykasatejgb CKOPOCTH paboTaTh He GyIeT.

Kak u3BectHO, Ka)K0# CKOPOCTH IOJETa COOTBETCTBYET IIPH MOCTO-
SIHHOU [{EeHTPOBKE BIIOJIHE ONpe/leIeHHBIH Yo TaHTa}a, U IIpH KOHKPET-

HOM peXHMe II0JieTa Tp66yeTCH BIIoJIHE OIllpelesieHHasds MOMIHOCTb ABH-
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ratenefi. [TosToMy rpu otkase ykasareas ckopoctr ¥ C-250K cxopocts
CJielyeT BhHIAEPKUBATh B COOTBETCTBHH C YIJIOM TaHTaxa H DPeXKHMOM
paboTel ABHraTeex.

J1s HOpMANBHOTO NUJOTHPORAHHUS BEPTOJNETOM € OTKA32BIIHM YKa-
3aTesieM CKOPOCTH GHJIOT AOJIKEH 3HATh NOJOXKEeHHe BepXHero ofpesa
11puGOPHON TOCKH OTHOCHTEJIbHO FOPH30HTA HA XaPaKTEPHEIX CKOPOCTAX
noJieta. J11a KOHTPOJIA 32 CKOPDOCTBIO IO aBHATOPH3OHTY peryanpyemblit
MHIEKC B HOPMaJbHOM IIOJIOXKEHHH JOJIZKeH COBMellaTbCAd C CHJIy3TOM
camoJsieta Ha ckopoctd 80—100 Km/4, 4TO M COOTBETCTBYET DPEXKHMY
HaubonbInell MPONO/IKUTETLHOCTH NOJeTa. ¥YBeaHueHHe yrja TaHraxa
NDHBOIUT K YMEHbIIEHHIO CKOPOCTH 10JIeTd, 4 yMeHbllIeHHe — K YBeJIH-

' UeHHIO CKOPOCTH.

Ilpu DHJAOTHPOBAHHM C OTKA3aBIIHM yKa3aTeseM CKOPOCTH ciaelyeT
VUHATHIBATBH, UTO YIVIBl TAHraXa NpaKTHuYeCKH OXWHAKOBBI KaK B Habope
BBICOTHI, TaK @ B F'OPH3OHTAJbHOM IOJNeTe, U Ha CHHXKeHHH. [losTomy
KOHTPOJIb 32 TPaeKTOpHel NoJjeTa cledyeT OCYUIeCTBAATh 110 BAPHOMET-
py. Ho Heo6X0AHMO NOMHHUTD, YTO 3TH NPUOOPHI NPH NHTAHUU U3 KalOH-
HBl PaBoTaioT C MOTPEUIHOCTBID H TO3BOJSIOT KOHTPOJHPOBATH JHIIb
H3MeHeHHe BBICOTHI, a He ee aOCOJIIOTHYIO BeaHuuHy. [Tokasauus yka-
3aTeNs CKOPOCTH MOTYT 3aBwilnathess Ha 30 Kmf4, a Bapuamerpa -— Ha
2,5 mfcex. a

§ 5. ABAPUFIHBIE CUTYALLHUH MTPH MOJIETAX -
C 'PY3AMH HA BHEIUHEW NOABECKE

[pu moauenke rpysa cjelnyeT YUUTHIBATb, YTO €CJAH He HAMEYAIOTCA OPHUEHTHPDI,
OTHOCHTE/BHO KOTOPHIX CJlefyeT NepeMelliaTb BePTOJET, MJIH, €CJaH JONYCKAlTCs Heco-
pa3MepHEle OTKJIOHEHHS] OPFaHOB YIIDABJEHHS, TO B IPOLECCE NEPeMeIleHUsT B CTOPOHY
rpysa BOSHUKAET OTKJIOHEHHe BEPTOJETA OT 3aZaHHOTO HanpabJjenus. Ecim cMmeilenue
Beprosiera GyNeT 3HAYMTENbHEIM, TO CHJA Beca rpysa, HampaBjeHHas B 5TOM cJydae
He MO OCH IIOJIBECKH, BEI3HIBAET JONOJHUTENbHLI HeyPaBHOBeIUEHHBIH MOMEHT, KOTO-
phbili MPUBORHT K BHE3ANHOMY DBIBKY H MOXET NPOH30HTH OIAacHOe H3MeHeHHe YIaa
TaHraXa WJH HaKpeHeHHe BePTOJIETa, a TaKXKe OODHIB TPOCOB M NOJOMKA Y3/10B BHEII-
Hell MOABECKH BCJEICTBHE 3HAUMTEJIbHLIX AMHAMHIECKHX HATPY30K.

TIpu yBeJqHUYEHHH BBICOTH BHCEHHS [O H