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TexcT Jexkuii

1. Ilpu3HayeHHs i XapaKTepPUCTHKA KEPMOBOI0 T'BHHTA

KepMoBHiI TBUHT ypiBHOBaXY€ pPEaKTHBHHM MOMEHT HECYy4yoro TBUHTA W
J03BOJISI€ 3/IIMCHIOBATH MOBOPOT y FOPU30HTANbHIN MUIOmKHI. BiH ckianaeTses 3
jonar 1 BTyJKU (MantoHOK 1). Y mpaMosiHIHHOMY TOJIBOTI HANPSMOK CHJIM TSTH
NEPIEHANKYIAPHUI HAnpsMKy HOJboTy. JlomaTi KepMOBOro I'BUHTA Ha PEKUMI
TOPU30HTAIIBHOTO IOJIBOTY, TaK CaMo fK 1 JIomaTl HECY4YOro I'BUHTA, MPALIOIOTh Y
HECUMETPUYHOMY moToui. /[l 3MEHIIEeHHS MOMEHTY, 11O Jll€ Ha Bajl XBOCTOBOIO
penyKTOpa, 1 3MEHILIEHHS 3MIHHMX Hampyr 3BHYailHO 3aCTOCOBYIOTH IIApHIPHE
KPITUJICHHS JIOTAT.

[Tpu 3MiHI KpOKy JOmaTh MOBEPTAETHCS B OCbOBOMY miapHipi. [loBopor
3MIACHIOETBCS 332 JOMOMOTOI0 TMOCTYHNAJIBHOTO pPyXYy TMOBIAIS 3MIHH KPOKY
3'€THAHOTO 3 BaXKEJISIMU ITOBOPOTY JIONAT.

2. Tunu i KOHCTPYKUisi KEPMOBUX I'BUHTIB

OcTaHHIM YacOM BCE€ YacTillle CTaJId 3aCTOCOBYBATHCSI KEPMOBI IBUHTA THUILY
¢denectpoH. Bin sBisie co00r0 OararonacTHUW TBUHT, PO3MIIIEHUN Y KUIBILIEBOMY
KaHaJl KUlsg, 0 J03BOJISIE BUKIIIOUMTH KiHIEBe mepeTikaHHsA. KokHa sonath
MpUKpIIJIEHAa 3a JOMOMOIOK oOchoBOro mapsipa. Ilpoduts king mae neBHY
KPUBU3HY W KYyT YCTAaHOBKH, UMM JIOCSITA€THCSA PO3BAHTAXKECHHS (EHECTpOHA B
TOPU30HTaJIbHOMY MONBbOTI. OfHAK, CHIOKHUBaHA MOTYKHICTh Ha PEXUMI1 BUCIHHS
301mbIIyeThest 10 20% MOTYXHOCTI ABUTYHA.




5

Manronok 1. Knacuunuii kepmoBwii rBUHT (a) 1 penectpoH (0).

[lle ogHUM TPHUCTPOEM, IO HA ACSKUX BEPTOJILOTAX 3aMIHUIIO KEPMOBUUN
rBuHT, € Tak 3BaHMM NOTAR - cucrema minmHHOTO BHIyBaHHSA. BumyBarouw
MOBITPS BHU3 13 OAHIET CTOPOHH XBOCTOBOI OaJKH BOHA PO3TaHs€ MPHIATAIOUYHIA
noTik. BHachiok yTBOpEeHHsS pi3HUII HIBUAKOCTEH MpaBopyd 1 JIBOPYdY BiA
XBOCTOBOI OaJIKu 3'SIBISE€THCS PI3HUIISA TUCKY, 10 TIPAarHe OBEPHYTh BEPTOIIT yOiK
MPOTWICKHUN PEaKTUBHOMY MOMEHTY Hecydoro rauHTa. lllnsxoBe kepyBaHHS
Opy 1BOMY 3IIACHIOETbCS PEAKTUBHUM CTPYMEHEM CTHUCHEHOTO TMOBITpS, IO
BUJTYBAETHCS Yepe3 COILIa Ha KiHII XBOCTOBOI OaJIKH.

Kiacu4ni kepMOB1 TBHHTH 3a OCTaHHI POKHM TEpeTepmHiau psa 3MiH. Sk 1
HECy4l BOHM OTPUMAJIH MIBUIKICHI 3aKIHIIBKH, K1 MJABUIMIN €(PEKTHUBHICTH 1
nom3mwid mwyMm. Kpim toro, 3'sBuincs X-00pa3Hi KEpMOBI TBUHTH (MaJIFOHOK 2).
BoHu yTBOpeHi JBOMa MBOJIOMATHI TBUHTAMH, JIOMATI SKUX YCTAaHOBJICHI i
kytamu 45° i 135° apyr no mpyra. Taka cxema J03BOJSE BAKITIOUATH IIKiJTHBHI
BIUTUB BUXPOBUX IIHYPIB MEPIIOr0 TBUHTA Ha APYTUd, TOMY IO JIONAaTh, IO
pO3TallloBaHa Jalli, /1€ MEepIoi W BUXOP HECEThCSA MOTOKOM. [[aHa KOHCTPYKIIIS
JI03BOJISIE MM1IBUILIUTH KOE(DIIIEHT KOPUCHOT A1l TBUHTA i 3HU3UTHU PIBEHb LIYyMY.

v ryg CERRRE
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Mantonok 2. X-o0pa3Huii KEepMOBUIA TBUHT.

[Ile omHi€EO OCOOIMBICTIO KEPMOBHX TBHHTIB, IO 3HAWIUIA JdCsIKe
3aCTOCYBaHHS y BEPTOJbOTOOYAYBaHHI, € HAXUJI OCl KEPMOBOTO TBHHTA (MaJIOHOK
3). YV upoMy BUMAAKY BiCh TBUHTA HAXUJISIOTh TAKUM YMHOM, 11100 BiH CTBOPIOBAB
TATY HE TUIBKM B TOPU3OHTAJIBHIA IUIOLIMHI, ajie 1 y BEPTUKAIbHIN, NMPUUOMY



BEpTUKaJbHA CHJIa HAIpaBlieHa TaK jK€ fK 1 TAra Hecydoro rauHra. lle no3Boisie
TPOXU MiJHATH KOPUCHE HABAHTAXEHHS a00 KOMIICHCYBaTH HaJIMIpHE 3a/IHE
[IEHTPYBaHHS, 110 YTBOPUJIOCS MPHU MOAEpHi3alii Bepronbora. Hampukiaa, Haxun
KEpMOBOTO TBHHTAa JIO3BOJHMB KOMIIEHCYBAaTH AMCOANaHC, IO YTBOPHBCS, INPHU
YCTaHOBIII, 32 TOJOBHUM PEAYKTOPOM, TpeThoro ABuryHa Ha BeproniT CH-53.
OpHak, HaXWI TSATW MPUBOAUTH HE TIIBKU JI0 MO3UTUBHUX €(eKTiB. Bin BUKIHNKa€e
3MIHYy KyTa TaHTaXa MpH BHUKOHAHHI IOBOPOTIB 1 HEOOXITHOCTI J0JIaTKOBO
KOMIIEHCYBATH 11€ OpraHaMy KepyBaHHS.

Mamnronok 3. 'opu3oHTanbHa i MOXHIIA BiCh KEPMOBOTO TBUHTA HA BEPTOJIBOTI.

3. KoncTpykitisi 1onaT kepMOBHX I'BHHTIB

Ha BiamiHy Bij HEcydoro, jomari KepMOBOTO I'BUHTA 3BHYANHO HE MAalOTh
KPYTKH i MarOTh CUMETPUYHHUNA NPO(DLIb, TOMY IO Tsra KEPMOBOTO I'BUHTA MOXKE
OyTu cripssMOBaHa B pi3HI CTOpoHH. [lo10BXkEHHS ioro JionaT B 2-3 pa3u MEHILe, a
BiJIHOCHa Maca a0o iHepuiHicTh B 1,5-2 pa3u Oinblle, HDK Yy JIONAT HECY4dOoro
I'BUHTA.

IcHyrOTH MeTaneBl, KOMIIO3UIIIIHI 1 KOMO1HOBaH1 JjonaTy. MeTtanesi JionaTi 13
TIPECOBAHUM JIOH)KEPOHOM MO KOHCTPYKIIii CXOKi Ha JIONATi HeCy4yoro rBUHTA. I1X
OCHOBHHMI CHJIOBHI €JEMEHT L€ JIOHKEPOH, BHUTOTOBJIEHHMH 13 MPECOBAHOIO
AJTFOMiHI€BOTO MTPOLTIO (MATIOHOK 4).
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Mamtorok 4. JlonaTe KepMOBOT'O TBHHTA.

1 — HaKOHEYHHK, 2 — KPOHIITEHH, 3 — 00T, 4 — TOHXKEPOH, 5— CTUTLHUKOBUHN OJIOK,
6 — oOmmBKa, 7/ — KiHIIEBa HEpBIOpa, 8 — KIHIEBUH OOTIYHHK, 9 — TIACTUHU
OalaHCYyBaJIbHOT'O BAHTAXKY.

Jlo 3agHBOi CTIHKM JIOHXKEpOHA TMPUKJICEHA XBOCTOBA YaCTWHA, IO
CKJIA/Ia€ThCS 31 CTUIBHUKOBOI'O 3allOBHIOBaYa 5 1 CTEKJIOIJIACTUKOBOI OOIIMBKH 6.
Ha OKOpeHKOBiil 4acTHHI JIOH)XEpOHAa 3aKpIIJICHUH CTajJeBUl HAKOHEYHHK, [0
SAKOTO MPUKPIIUIEHUH KPOHIUTEHH 2. Y KIHIEBIA YAaCTHHI JOHXXEPOHA 3aKpIIJIeH]
MJIaCTUHU 9 0anaHCyBaJIbHOTO BaHTaXKy. Y XBOCTOBIM YAaCTHHI JIOMATI BCTAHOBJIEHA
KiHIIeBa HEPBIOpa 7, 0 SIKO1 TBUHTAMH KPIMMUTHCS KIHIIEBUI OOTIYHUK 8.

Ha HoOcoBHX uYacTMHax JiomaTi XBOCTOBOTO T'BHHTAa BCTaHOBIIOIOTHCS
MPOTUIBOJIOBI HarpiBajbHI €JIEMEHTH, BKJIEEHI MIXK IIapaMH CKJIOTKaHWHHU.
Opnak, 6arato BepTOJBOTIB HE 00JIAAHAIOTHCA MPOTHIBOJOBOIO cUcTeMOrO. Jlis
3aXUCTYy HOCOBMX YAacTHMH JIOMNATi BiJ aOpa3sMBHUX BIUIMBIB HAa HUX HAKJICIOETHCA
ryma i OOKyTTS.

Komrmo3uiiitHi ~ jomati  KEpMOBHX TBHUHTIB Yy I[UIOMYy  aHAJIOTI4HI
BUILICONTUCAHUMU. BOHM 3HAaXO0A5Th O1IbIIE IUPOKE 3aCTOCYBAHHS B 1IeH Yac.

BibI111010 IPOCTOTOIO BIIPI3HSAIOTHCA JIOMATH KEPMOBOI'O TBUHTA HAJIETKUX
BepTOJIbOTIB. O/HIET 3 HAUMOMMPEHIIINUX € KOHCTPYKUIA 13 TpyOdacTum



JIOHXKEPOHOM (MatOHOK S5a). Ha cranmeBuii JOHXEpOH 3a JOMOMOTOI0 3aKIIEMOK
KpIMUThCs TpodiaroBaHa 000J0HKAa O€3 BHYTPIIIHBOIO 3amoBHIOBada. O00J0HKA
MOke OyTHM BHKOHAHAa SIK 3 KOMIIO3UIIIMHUX MarepiajiiB, Tak 1 3 JIOPaTIOMIHIIO.
Jlomara npu bOMY € MYCTOTJIO W HaBITH HE Ma€ KIiHIICBUX 3ariyIiok. bimbire
CKJIaJIHy KOHCTPYKIIIIO Ma€ JIomara, BUTOTOBJICHA 13 IJIOTO IMAaTKa aJTFOMIHIEBOTO
CIuiaBy (MaJtoOHOK 50).
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Mamnronok 5. Jlonati KepMOBOT0 TBUHTA, 3aCTOCOBYBAHI Ha HAJIETKUX BEPTOIHOTAX.

a - Jjjomnarta i3 TpyOouacTHM JIOHKEPOHOM, O - LiJbHA JIopasieBa Jormnara.

1 - TpyOuactuii 1OHXEpOH, 2 - MpoTU(DIATTEPHUIN BaHTAXK, 3 - 3aKJICMyBaIbHUH 1IOB, 4 -
OOIIIMBKA.

4. llpu3HavyeHHs i KOHCTPYKIisi ONlepeHHs MOBITPSIHUX CY/iB

OnepeHHsl CKJIAMalOTh HECy4l MOBEPXHI, MPU3HAYEHI [JIsi 3a0e3MeUeHHS
MO3/IOBXKHBOI M IIIAXOBOI CTIMKOCTI W KEpOBAHOCTI JiiTaka. BOHO ckiamaeThes
3BUYAHHO 3 TOPU3OHTAIBHOTO W BEPTUKAIIBHOTO onepeHb (Mal. 6). ['opu3oHTaNIbHE
onepeHHst (I'O) cayxuth AJisI MO3JOBXKHBOI CTIMKOCTI W KEPOBAHOCTI JIITAKa,
BepTUKaJIbHE oniepeHHs (B) - 1 nuisixoBoi CTIMKOCTI i KEPOBAHOCTI JIITaKa.

l'opuzonmanvre onepenHs CKIAAA€TbCcs 31 cTabuI3aTOpa W KepMa BUCOTH
(PB). CrabinizaTop € 3BU4aifHO HEpyXJMBOO YacTuHOW ['O, BiH pa3oM i3 KepMoM
BUCOTH 3a0e3medye TMO3J0BXHIO CTIMKICTh JiiTaka B moiboTi. Kepmo Bucotu -
pyXJMBa 4YacTHHA TOPU3OHTAIHHOTO OIEPEHHS, MPHU3HAYEHE IS YIpaBIiHHS
JITaKOM III0JI0 TTOTIEPEYHOT OCl.



Puc. 6. OniepeHHs i1 enepoHHu JiTaka:

1,5 — €JIEPOHH; 2 - Tpumep €IIEPOHIB; 3, 4 - CEPBOKOMIIEHCATOPU €JIEPOHIB; 6, 12 - pyJIn
BUCOTHY;
7, 11 - Tpumepd KE€pMa BHUCOTH; 8 - KEPMO HANPAMKY; 9, 10— tpumep 1 MPY>KUHHUN
CEpBOKOMIIEHCATOP KepMa HapsMKY

Bepmukanvne onepenns cknamaerbcss 3 Kuida W kepma Hanpamky (PH).
Kinp - HepyXJmMBa 4yacTUHA - pa3oM 13 KEpMOM HaIpsIMKY 3a0e3neuye MIIIXOBY i
HOTMEPEUHY CTIMKICTB JiTaka B MOJbOTI. KepMO HampsMKy € pyXJIMBOIO YaCTHHOIO
BEPTUKAJIBHOTO OINEPEHHS, MPU3HAYEHOI JUIsi KEpyBaHHSA JIITAaKOM  LIOJI0
BEPTUKAJIBHOI OCI.

Jlo KepMOBHX MOBEPXOHb, KPIM KE€pMa BHCOTH 1 KEpMa HANPSIMKY, HAJIEKATh
e/lepoHY - PYXJIMBI YaCTUHHU KPHJIA, IO BIAXWIISIFOTHCS OJHOYACHO B MPOTHIICKHI
CTOPOHM (HAaropy ¥ IONUINLB), TPU3HAYEH] AJi1 KepyBaHHS JITAaKOM MO0 HOTO
MMO3J0BKHBLOT OCI.

[lin cmiuxicmio poO3yMIIOTh 3JaTHICTh MOBITPSHOIO CYyJIHA CaMOCTIHHO, 0€3
y4acTi MmijioTa, 30epiraTv 3aJlaHuid CTaH PyXiB 1 BEPTATUCA IO BUXIJIHOTO PEXUMY
MOJIBOTY IIICJISI MHUMOBUIBHOTO BIIXWJICHHS, BHUKIWKAHOTO €0 30BHINIHIX
30yprOBaHb.

[Tin xeposanicmio MOBITPSIHOTO CyJIHA PO3YMIIOTh HOTO 3aTHICTh 3MIHIOBATH
PEXKUM TIOJIHOTY TP BIIXUJICHHI KEPMOBUX MOBEPXOHb. CTIHKICTh 1 KEPOBAHICTh
CTaBIIATHCS O HANOUIBIN BaXKJIMBHUX BIIACTHBOCTEH IMOBITPSHOTO CYJIHA, B1J HHUX
3anexaTh Oe3reka MmojaboTy, MPOCTOTA i TOYHICTH MUIOTYBaHHS.

3a J0mOMOro pyjiB 1 €NepoHIB 3a0e3ledyeThCsi OallaHCYBaHHS JIITaka,
TOOTO 3pIBHOBAXKYBAaHHA [IIIOUMX HA HBOTO CWJI 1 MOMEHTIB. J[locsraerbes
OaJlaHCYBaHHS BiIXWJICHHSAM KEPMOBHX IOBEPXOHb Ha IICBHHUH, TaK 3BaHHM
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OanaHCyBaJbHUM KyT. Y HOpPMaJbHMX YMOBaX TMOJbOTY TUJIOT (aBTOILIOT)
NepioANYHO OajaHCye JIITaK KEPMOM BHUCOTH Yy 3B'S3KY 31 3MIHOKO IIEHTPYBaHHS,
BUKJIMKAHOIO BUPOOJIEHHSM MajdnBa ab0 MEPEeMIlICHHSIM MacakKUpiB 1 BAHTAXKIB. Y
BUIIAJIKy BiIMOBH JIBUTYHA, HEPIBHOMIPHOTO BUPOOJICHHS MaiuBa 3 JiBOi i MpaBoi
MOJIOBUH KpWia M y JAESIKUX 1HIIMX BUIAJKax OallaHCyBaHHS JTaKa JOCATAETHCS
BIJIXHJICHHSIM KepMa HampsMKy i enepoHiB. bamancyBanbHe MOMI0KEHHS KEPMOBUX
MOBEPXOHb 0akaHO MaTH OJM3BKUM J0 IXHHOTO HEHTPaJbHOTO MOJIOKEHHA. Y
MPOTUBHOMY BHUMAAKY ICTOTHO 30UIbIIyeThCA JIOOOBHMIA omip Jitaka. Tak,
OanmaHCyBallbHI BTpaTH BiJl BIOXWJIEHHS KEpMa BHCOTH MOXYTh CKOPOTHTH
JaJIbHICTh MOJIbOTY JiiTaka O1abin HIXK Ha 10 %.

TakumM  yMHOM, pym W  €JIEpOHM  BUKOHYIOTh  JB1  (DYHKIIII:

1. 3abe3meuyroTh piBHOBAry AIIOYMX HA JIITAaK CHJI 1 MOMEHTIB MU MOJbOTI B
CTAJIOMY PEKUMI;

2. CIIy’KaTh 7Sl KEpyBaHHs, TOOTO HABMUCHOTO TOPYIIIEHHS IIi€1 piBHOBAru 3
METOI0 3MIHHU PEXUMY 1 TPAEKTOPIi MOJIbOTY.

Ha BepTonmboTax (yHKIIT OnepeHHs] BUKOHYIOTh HECydl W KEpMOBI TBHHTH,
aJie 4yacTo SIK JIOMOMDKHI MPUCTPOT 3aCTOCOBYETHCS ONIEPEHHS JIITAKOBOTO THITY.

JIBOTBUHTOBHUI BEPTOJIIT CITIBBICHOI CXeMHU 3a0€3IMeUy€eEThCS KUJIEM 1 KEPMOM
HAMPSAMKY, SIK1 MOJIMIIYIOTh IIJIIXOBY CTIHKICTh 1 KEPOBAHICTh BEPTOJIHOTA; KEPMO
HAmpsIMKy, KpIM TOro, MIJABUIIYE MUISXOBY KEPOBAHICTh HA  PEXKUMI
caMoo0epTaHHs! HECYYOTO T'BUHTA.

Ha oAHOTBUHTOBHUX BEpTOJBOTAX pPOJb KUISI BUKOHYE KIHIIEBA OaJka,
NepeTuHaM $SIKOi HaJaeTbcs (opma HecuMeTpudyHoro mnpoduro. Taka KuiboBa
OaJika MiABUILY€E NIIAXOBY CTIMKICTh BEpPTOJbOTA W  PO3BAHTAXKYE B
TOPU30HTAJILHOMY ITOJIBOTI KEPMOBHUI TBUHT. KepMo HampsMKy Ha OJTHOTBUHTOBHUX
BEPTOJBOTaX HE 3aCTOCOBYETHCS, OCKUIbKM JOCTATHS IIUISIXOBAa KEPOBAHICTH
JIOCSITAE€THCA 32 IOTIOMOTO0 KEPMOBOTO TBHHTA.

['opusoHTanbHE  OMEpPEeHHS  CKIAJAEThCsl  3BUYAWHO 3 KEPOBAHOTO
crabimizaTopa, NPU3HAYEHOrO JUIS  IIJABHIICHHS  IIO3J0BXHBOI  CTIHKOCTI
BepTosiboTa. CTab1mi3aTopu MOXKYTh MepeadadaTucs Ha BEPTOIbOTaX PI3HUX CXEM.
KepyBanHst cTaOu1i3aTOpOM 3IIHCHIOETHCSI Ye€pe3 CUCTEMY KEPYBAHHS HECYy4YUM
BUHTOM. J[esKi BEpTOIHOTH MalOTh HEKEPOBaHI CTA01T113aTOPH.

KoHcTpykitiss omnepeHHsT BEpPTOJIbOTIB aHAJIOTIYHA KOHCTPYKINI OMEepEeHHS
mitakiB. OCKUIBKM BEPTOJIBOTH MAlOTh BIIHOCHO HEBEJIUKI HIBUJIKOCTI MOJBOTY,
0OIIMBKA OMEPEHHS MOXE OyTH MOJOTHSIHOIO.

CraOimizaTop BepToJIbOTa (MaJIOHOK /) 10 KOHCTPYKIIi, Yy MiJOMYy
aHAJOTTYHUI KPUITY, OJTHAK Ma€ MEHII po3Mipu i MOKe OyTH SIK HEPYXJIMBUM, TaK
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1 KEpOBaHUM, 1110 3MIHIOE€ KYTH YCTAaHOBKH 3aJIKHO BiJl PEXKUMIB MONKOTY. Kpim
CXEMH 3 MO3IOBXHIM 1 MONMEPEYHUM CHUIIOBHM HAOOPOM, y 1€l Jac, 3aCTOCOBYIOTh
crabimizaTopyd OUIbIIE MPOCTUX THITIB, y SKUX OOIIMBKA 3MIHHOI TOBIIUHU
BUTOTOBJISIETBCS 3  KOMIIO3UILIMHUX MarepiaiiB, a BHYTPIIIHIM MpocTip
3alOBHIOETHCS  CTUIBHMKOBHM  3allOBHIOBAYeM. 3acCTOCOBYIOTh 3BOPOTHI i
cuMeTpuuHi mpodini crabimizatopa. Yacto crabimizaTopu MarOTh HEPYXJIWBHMA
TIEPEIKPUIIOK.

Maunronok 7. Koncounb crabinmizaropa

1- 3akiHIiBka, 2 - 0OMMBKA, 3 - JOHXKEPOH, 4 - CTPUHTEPH, S - HEPBIOPH.



