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I[TOI'OBOPHM O IIACCH

Anamms ACATCIIBHOCTU HAYMHAKOMIUX CaMOCJIBIIUKOB CBUACTCILCTBYECT O TOM, YTO HanOOJbIlIee BHUMAHUE OHU
YACTAOT a3pOAUHAMUKE - HOZ[LGMHOﬁ CHJIC, CKOPOCT:IM, YCTOﬁqHBOCTH U Hanpo4b 3a0BIBAIOT: nepea BaJICTOM
CaMOJICT JOJIKCH p336e>1<aTLc;{ mo 3emie! Illaccu OTBOJAT BTOPOCTCIICHHOC 3HAYCHUC. B PE3yiibTaTC NOABIIAKOTCA
CaMOJIETBI, KOTOPBIC MOTJIN OBI JICTaTh, €CJIN MOTJIN OeraThb.

CCFO}IHH MBI KaK pa3 1 XOTUM ITOT'OBOPUTH O HIACCH...

Bri6op cxembl

OTOpOoCHB 3K30THKY, MOKHO YBEPEHHO CKa3aTh, UYTO B JIETKOH aBHAlMM BCETO JIBE OCHOBHBIC CXEMBI ITACCH: a)
TpeX TO4YeYHasi C HOCOBOW OmMOpod, 0) Tpex TodeyHass C XBOCTOBOW oOMOpoW (Wi KocThuieM). J[o BOWMHBI
npeoOiagana cxeMa ¢ XBOCTOBOH OIOPOH, 3aTeM MOCTETIEHHO BHINIA BIIEPEl CXeMa ¢ HOCOBOIl ommopoii, kak 6oiee
nporpeccuBHas. lllaccm ¢ XBOCTOBOW OMOpOH, OAHAKO, HE KaHYJIO B HCTOPHIO M NPHUMEHsSETCS 10 CHX IOp.
OxoHYaTEIbHBIN BBIOOP CXEMBI OCTAaeTCs 32 KOHCTPYKTOPOM. ABTOp cocTtaBmi Tabmuiy Ne 1, B KOTOpO#l 3HaKOM
«utocy (+) 0003HaYEHBI TPEUMYIIIECTBA, @ 3HAKOM «MHUHYC» (-) - HEAOCTAaTKH 3THX CXEM.

Kazanock 0bl, TOCTOMHCTBA IIACCH C XBOCTOBOI OIOPO HEOCTIOPUMEL, HO... [Tonmpobyem pazobpaTbes moxpodHee.
YcnoBumes, 4TO MBI [I€JaeM CaMOJIET HOPMAJIBHOM CXEMBI C TSHYIIUM BUHTOM.

1. PaccuntaeM Harpy3Kku, OPUXO/ISIIMECS] HA HOCOBYIO U XBOCTOBYIO OTIOPHI:
Tllaccu ¢ HocoBoit onopoit 1llaccu ¢ xBocTOBOH OMOpOIHK
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Harpy3ka Ha TJI2BHYD CTOMKY: Harpyska Ha TnaBHy®O CcToliky:
Panyﬁl&fé-%'-e ptmu:d.fﬁz-g—
Harpyska Ha Mepersim cTOAKY: Harpyske Ha XROCTOBYL OMOPY:
£ -
/Q'mmv = 7 Pra =6 Fod

O‘-ICBI/II[HO, YTO NEPpCaHAsA HOTa UCIIBITBIBACT IOpasao OoJbIIIHE Harpyskm, 4€M KOCTbUIb. COOTBCTCTBCHHO, JUIA
MOTalIeHUs OOJIBIITNX Harpy3okK HYXHa Xopoliasgd aMOopTu3alus, B TO BPEMsA KaK JaXXe MaJICHbKUH XBOCTOBOM
«IYTHK» MOXET M 0e3 aMopTh3aTopa MOIJOTHTH BCIO 3Ty pabory. Kpome Toro, m3 ycioBuii mpoxoauMocCTH
NepeTHUi TTHEBMATHK JKEJIaTeNbHO clesiaTh Oosee KpymHBIM. Macca omopsl eme Oosee Bo3pacTaeT. 3aBeloMO
Gostbiiee JI0OOBOE CONPOTHBIICHHE TepeHEel HOTH yCcyryOnseTcs eiie M TeM, 4TO OHa pacHoiaraeTcs B HOCOBOM
YacTH caMoJIeTa, TJe HaXOJWTCS TJIaBHBIH HCTOYHMK CONPOTHBICHUs. KOCTBUIB 3JIEMEHTAapHO KOMIIOHYEeTCS B
NPAaKTHYECKH IIyCTOM XBOCTE, a IEPEIHIOI0 CTOWKY M3 YCIOBHH YNPaBIIEMOCTH W HArpyKCHHS BBITOIHO
pacronararh ooJIKe K HOCy, Kak pa3 Tam, IZie y>Ke CTOMT MOTOp, MOTOpaMa, pajlaTopsl, Oaku, yrpasieHHe 1 Ip.

[TonpoOyiiTe HapHCcOBaTh HOCOBYIO CTOHKY K cCaMoOJIeTy ¢ MOTopoM «BanbTep», pacmonoXxuB ee B paiioHe
MIPOTHBOIIOKAPHOH MEPErOPOAKH U BIIEPEIH, TIOJ MOTOPOM. B mepBoM ciryyae mOIyduM 3JI€MEHTApHYI0 MOTOpaMy
U TPOCTYI0, HO CHJIBHO HAarpyXeHHYIO CTOMKY M MHHHMAlIbHYIO 0a3y IIaccH, YTO HPUBOJIUT K IPOJOJIEHON
packauke camojeTra Ha 3emse. Bo BTOpoMm ciydae 0a3za pacTeT, Harpy3ku MajaloT, HO KPEIUIGHHE CTOMKH K
MOTOpaMe WM OTAEIBHON CTep)KHEBOW MupaMuze, UAyLIeH B 00X0 MOTOpa, MpeBpaIiaeTcs B HEMaIylo TOJIOBHYIO
6011b UII KOHCTPYKTOpPA M MOTEPIO0 NMPOOHUTOr0 CTOMKOM Hpu Ipy0oii mocaake MOTOpa - IS AKCIUIyaTallMOHHHKA.
Onmo3utHble «JIalkOMUHTHY, 3Be371000pazHbie M-14 3Ty mpobaemy He o0Jyierdaror.

Buanmo, 3t U apyrue cooOpaskeHus 3aCTaBUIIM KOHCTPYKTOPOB IIPUMEHATH BECbMa «(QUTYPHCTYIO» PECCOPHYIO
CTOMKY, 4TO yCTaHOBJEHa Ha aMEpHKAaHCKOM <«SIHKm», murepckoM «Jlenbpuney, camapckom «Jlume-pe». Ecmu
B3JIETHO-IIOCA/I0OYHbIE CKOPOCTH BEJNWKH WM KOHCTPYKIMS CTOMKHM HeyladHa, BO3MOKHO BO3HHKHOBEHHE
KoJe0aHu «IIMMMMY, TPEOYIOIIUX YCTAHOBKHU 1eMII(EPOB.

[Tpn B3nere M mocajgKe HEONBITHBIM IHIOT MOXET «IIE€PeApaThy MAIIMHy W YUPKHYTb XBOCTOM IO 3emie. [Ipn
HOCOBOW CTOMKE c3aiM MPUAETCSA YCTAHOBUTH JOMOJHUTEIBHYIO IPEJOXPAHUTENbHYIO onopy. [TunoTsl, nerasmue
Ha CTapbIX camoJieTax, CYUTAIOT, YTO MPOXOJUMOCTb MO CHETY, PBIXJIOMY TPYHTY C HOCOBOM CTOMKOM XyXe - OHa
HaMEpTBO «3aKallbIBaeTCs» B TPYHT, TOTAA KaK CaMOJIET C XBOCTOBOII OIOPOH emie MoXeT B3neTeTs. Kpome Toro,
IIpy MMOBPEKIACHUN XBOCTOBOM OIIOPBI CaMOJIET MOKHO MMOCAANUTh C MUHUMAJIbHBIMH NOBPCKACHUAMH, a CJIOMaHHaA
MepeaHss HOra OCTaBJsIeT Majio IIAHCOB M30ekaTh cepbe3Hoil aBapuu. Ha »ToM mpemmyiiecTBa JaHHOW CXEMBI



KOHYaroTcst. O4eBUIHO, YTO MPEUMYIIECTBA 3TH B OCHOBHOM KOHCTPYKTHBHOTI'O IUIaHA.

Temnepsb - 0 JTOCTOMHCTBAX CXEMBI C HOCOBOI CTOMKOM.

Jns Havama mompoOyeM cecTh B KaOMHY caMoJieTa C XBOCTOBOH omopoi, Hanpumep, Sk-55 mmm Cy-26M.
3ampaHHBIN KBEpXy HOC CaMoJIeTa JIMIIAeT MHIoTa 0030pa Brepea. Ha pyneHnn u HauyanbHOW CTaauy B3JeTa, KOT/a
TpeOyeTcst BBICOKAass OCMOTPHUTEILHOCTD, JICTINK HE BHIWT, YTO TBOPHUTCA Briepenu. [103TOMy CIIOMaHHBIX BHHTOB
HEHCYNCIIMOE KOoJImdecTBO. JIFoOO0i BBEIPOHEHHBIN BaMH OONT WM HE3aMETHO BBINABIINA W3 KapMaHA IIPEIMET,
TUTA KIFOYEH, MOHET H TIp. HOPOBHUT HEMEIJICHHO YKATUTHCS B XBOCT, IMOOJIKE K TPOBOIKE YIIPABICHUS, YTOOHI B
CaMbIii HETIOAXOAAUTNI MOMEHT 3aKiuHUTh ee. Ha SIk- 18T ¢ HOCOBOM CTOMKON MpodsieM ¢ 0030pOM U TIOCATKON HE
BO3HHKACT.

I'maBHBIM M, HOXaJlyW, pEIIaIONUM HEIOCTATKOM CaMOJIETOB C XBOCTOBON OMNOPOW SIBJIAETCS MX HEYCTOWYMBOCTH IPHU
JABHKCHHUHU I10 3CMIIC. Ha pa36€re pasHuna MExXay cuioi TskectH camoieta G u NOABEMHBIMU CUJIaMH  Kpblila PKp u
TOPU3OHTAIIBHOTO ONECPCHUA Pro BOCIIPUHUMACTCA OCHOBHBIMHU ONOpaMH, OTHOCUTCIBHO KOTOPBIX OCYHIECTBIIACTCA
GanaHCHpOBKA camoJieTa (XBOCT ITOJHST).

[Ipu nBWKEHNHM pEakTHBHBIM MOMEHT BHHTa, OOKOBOW BeTep, HEPOBHOCTH a’poJpoMa BBI3BIBAIOT Pa3BOPOT
camoJjeTa BOKpYT IIEHTpa Macc, a oOpasyromuecs IpH 3TOM Ha OCHOBHBIX CTOWKax CHJIBI TpeHus Pro cosmaror
oTHOCUTEeNbHO [IM mecTaOMIM3MPYIONIMI MOMEHT M, KOTOpBIM CTpeMHTCs emle Ooiee pa3BepHYTh CaMOJIET.
SIBneHne «MpPKyIIL», KOTIAa CaMOJIET YepTUT XBOCTOM (UTYpyY, OJH3KYIO K OKPY)KHOCTH, Ha MaIlIiHax 06e3 TOpMO30B
HabIroanoch TOBOJIBHO YacTo. OHO COMPOBOXKAAIOCH CHOCOM IIIACCH, BHHTA, MOJOMKOM KOCTBUIL M BHELIHETO
KphbLIa.

Ecimm camorer nocTatodHO KpPYMHBIA W ATHHHOXBOCTBHIN (Sk-12, «leccHa», «Buimbray), ¢ 3TUM HEIOCTaTKOM
MOJKHO CIIpaBHUTHCS. HO 4eM camoreT Kopodye ¥ MHHHATIOPHEH, TeM OOJBIIET0 BHUIMAHHA H MAaCTEpCTBA MHJIOTa OH
TpeOyeT. JJocTaTOYHO BCIIOMHHTH TAKHX «KOPOTHIIIEKY, Kak 3HaMeHuThIe -5, U-15, U-16, 32 KOTOPBIMH B BO3IyXE
W Ha 3eMJIe TpeOOoBaJICS II1a3 Ja IIias.

[oxcraBuM B (hopMyiTy Harpy3KH Ha KOCTBUIb HECKOJIBKO Pa3HBIX 3HAYCHUH JITUHBI XBOCTA IPH OJJHOM U TOM JKE
BBIHOCE OCHOBHBIX CTOCK, MOKHO YOSIUTHCS, YTO YeM KOpOUE XBOCT, TeM OOJIBIIC HATPY3Ka Ha KOCTBUIb U MHOH pa3
ABUETKE MIPUXOANUTCS OTPBIBATHCS OT TPEX TOUEK, UTO 3aCTABISACT yCUINBATH XBOCT U aMOPTHU3AIIUIO KOCTBUIA.

Heckonbko ocaOuTh sSIBJIEHHE XPOHUYECKON HEYCTOHYHMBOCTH CXEMbI MOXKET NMpHIaHKHEe KojiecaM paspajia 2 - 4°,
Tak Kak oOpa3ymolnascs B OJHOH W3 OMOp CHia TPEHHs ACHCTBYeT MPOTHB pa3BopoTa (puc. 4). Ilmatoi 3a
MOBBIIICHUE YCTOMYMBOCTH Ha MpoOere CTaHeT MOBBINICHHBIM M3HOC ITHEBMATHKOB U yBEJIMYCHHE IUTMHBI pa30era
n3-3a 00JBLIETO TPEHHS. XBOCTOBBIE OIOPHI MOTYT OBITH CAMOOPHEHTUPYIOLIHMHUCS, HO YeM MEHBIIIE CaMOJIeT, TEM
JKeJaTeNabHee YNPaBIsSeMblil KOCTBUIb WIIM CaMOOPHEHTUpYIOUIMiics ¢ (ukcanueldl HEHTPaJbHOTO IOJIOKEHUS.
BcenencTBue mMepedHCICHHBIX HEIOCTATKOB B3JIETHO-IIOCAOYHBIE CKOPOCTH JUIS BOCHHBIX CaMOJICTOB OBLIH
orpaHudeHsI 10 150 KM/4, IS CeNbCKOXO3SHUCTBEHHBIX - 10 90 KM/4, IS «MANBIIICi» HE CTOUT TEPEXOIUTh 3a 75
KM/4.

[Mocamounble CKOPOCTH MpH HOCOBOM OMOpE MOXKHO HE OrpaHUYUBaTh, TaK KakK MpH ACWCTBUU BO3MYILEHUH,
KOTZla JIeTaTeNbHBIM ammapar pa3sBopauynMBacTCs Ha Yrod [3, B IepelHell CaMOOPHEHTHPYIOIIEHCS oOmope He
BO3HHKAeT CHia TpeHus Pr.m., a cwia TpeHus PT.0., MOSBIAIOMAsACS B OCHOBHBIX CTOWKAX, CO3/1aeT OTHOCHUTEIIEHO

IIM camorera crabumusupyromuii  MomeHT McT.=ProXl sin 8, crpemsmmiics BepHYTH caMoJeT B MpEKHEE
MIOJIOXKEHHE.

[Ipu mocazke ¢ 3aBBIICHHOI CKOPOCTHIO ¢ KOCTBIJIEM HA JIBE TOUKH CaMOJIET, YAAPHUBIIHCH O IOJIOCY, CTPEMHTCS
OTYCTHTh XBOCT (TaK KaK OCHOBHBIE CTOMKH Haxomaarcs mepen L[M), yrom araku Kpblia OBICTPO BO3PAcTaer,
MOJBbEMHAsl CHIa pacTeT, W CcaMoJIeT MOJCKaKMBaeT B BO3IyX, HO CKOPOCTb TacHET, W OH, MapallioTHpPYs,
«IUTIOXAETCS» Ha TOJIOCY. 3a CXO/CTBO MOBEICHHS caMojIeTa ¢ OPBIKAIOIINMCS KO3JIOM SIBIICHHUE MOJIYYHIO Ha3BaHHE
«KO3eI».

IIpu cxeme ¢ HOCOBOI CTOMKON OCHOBHBIE KOJieca pacrojiokeHbl mo3anu LIM, u caMoneT cTpeMHuTCsl OIMyCTUTh
HOC ¥ YMEHBIIUTH YToJl aTaku. [Ipu HOCOBOM cTOliKe TOpMOXKEeHHE TIPoOIeM He BbI3bIBaeT. C KOCTBIIEM paHHEEe WITH
pe3Koe TOPMOXKEHHE CIIOCOOCTBYET ONPOKHUIIBIBAHHIO caMoJjieTa Ha HOC W, Aaiee, Ha cnuHy. Ilocne Takoit mocanku
PEMOHTHPOBATh MPUXOIUTCS MOTOP, BUHT, KarloT U onepenue. C TOUKH 3peHusi 0€3011acHOCTH MPU KaroTHPOBAHHH,
OWIUTaHBI ¥ BBICOKOIUIAHBI SIBJISIOTCS OOJiee MPEIIOYTHTEIbHBIMU M3-32 MOILIHOTO KaOaHa IO/ BEPXHUM KpBIJIOM,
3aIIMINAIONIETO 3KUNaX. Y HU3KOIIAHOB UMEET CMBICH YCHIINTh Kapkac (pOHaps W 3aroloBHUKA. J[jIs yMeHbIICHUS
pUCKa KallOTUPOBaHMS Ha KPYITHBIX MAIIMHAX YBEIMYUBAIN YTOJ BBIHOCA OCHOBHBIX cTOeK (Me-109, FW-190 u
np.). OnHako Ha aBHETKE 3TO MOJKET OLIYTHMO IEperpy3uTh XBOCT (M3BECTHBI CIy4ad, KOTAa HE OUYEHb JKECTKHUH
XBOCT HaYMHAI OyKBaJIbHO «BUIIATHY, JOCTABILL miIoTy CJIA Temy A7l pa3MBIIUICHHH O TTOJIb3€ HOCOBOW CTOHKN).
Kpome Toro, HeBO3MOXHOCTh PAHHETO TOPMOKEHHUS YBEIUIUBACT IIPOOET.

Camu TopMoO3a JOJDKHBI HAaXOIWTBCS Ha OCHOBHBIX Kojecax Imaccd. Ha MHOTHX JenbpTamjiaHax TOpMO3
pacmosiaraeTcst Ha HOCOBOM Kouece. JlenaTh 3To HeXeNnaTeabHO 10 CICAYIONIMM IPUYHHAM:

a) €CIM B MOMEHT TOPMOJKEHHsI KOJIECO XOTh HEMHOTO IOBEPHYTO, TO 3TO NMPHUBOAUT K 3HEPTHUYHOMY KYBBIPKY
yepes 00K;

0) CKOpOCTH CaMOJICTOB OOBIYHO OoJblie, YeM Yy JelbTallyIaHOB, M €AMHCTBEHHBI TOPMO3 KadeCTBEHHOE
TOPMOXKEHHE HE 00ECIICUHT;

B) Ha HCIBITAHUIX CApPATOBCKOM aBUETKU IPH BBINOJIHCHUHU NMPOOEKKH C MOIHATHIM HOCOBBIM KOJECOM CaMOJeT
MepeBaIWICS Ha XBOCTOBYIO IIPEIOXPAHUTENBHYIO OIOpPY H3-3a Majoro BBIHOCA OCHOBHBIX CTOCK IIAcCH, |
OITyCKaTh HOC HE IOKeJall, TaK Kak 3((eKTHBHOCTH BO3IYIIHBIX pyJiel Oblia emie Mana. B pe3ynbraTe Ha cKOpOCTH
50 xM/4 aBHeTKa HOTepsAiIa M ympasieHue, ¥ Topmosa. OT aBapuu aBTOpa Clacia JUIMHHAS U IIUPOKas OETOHKa,
KOTOpOHl y OOJBIIMHCTBA CaMOENBIIMKOB HeT. IlpM TOpMO3ax B OCHOBHBIX KOJlecaX MATKOE HakKaTHE Ha
TOPMO3HYIO TallleTKy BEpHYJI0 ObI caMOJIeT B HOPMaJIbHOE MOJIOKEHHUE.
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Puc. 2. lllaccu camonera "/lens¢un". Matepuan croex - Ctans 65 I'.

BBIGOP ITAPAMETPOB

Juis maccu ¢ HOCOBOW CTOHKOW Hamo CTPEMHUTHCSA K TOMY, 4TOOBI 0Oa3a maccu b cocrtasmsuia 0,3...0,4 mawHBL
¢ro3emska, OJHAKO TaKMX MapaMeTpoB Ipolie MoOuThes Ha «bowHre», dem Ha aBHeTKe. [IpakTHYecKH MOXKHO
monmyunts 0azy b=0,2...0,28L¢ mis camoneroB ¢ TonkarommM BuHTOM. [Ipm 6a3e menee 0,25L¢ cepwesHoit
packavykd B BEPTHKAIBHOHN IDIOCKOCTH HE M30ekaTh, OCOOCHHO Ha IUIOXOW TOJIOCE W CO CIa0OW WM HaoOOpoT,
CJIMIITKOM >KeCTKo# amoptusanueit. [Ipu 6aze menee 0,2L¢ u pacmonoxeHnH MUIOTA U MOJIE3HONW HATPY3KH MeEpen
IIM camoneT mpu HOKUIAHUH MHIOTOM KaOHMHBI MOYKET OIPOKHUHYThCSA Ha XBOCT.

Ha orpomaom Mn-62 mpuImiock CTaBUTh YETBEPTYIO HOTY IACCH, & CAMOJACTBIINKY JIy4llle H30e)aTh 3TOro Ha
CTaIUH IIPOCKTUPOBAHUSL.

KenarenpHo, 94TOOBI HArpy3Ka, MPUXOJAIIAsACS Ha MEPEIHIO omnopy, Jexana mexay 10 u 15% Gnodn., oTcroga
BBIHOC OCHOBHBIX onop 3a LT

1=(0,1...0,15)a.

[Ipu MeHBIIUX - XyXKE YIPABIIEMOCTh C IIOMOIIBIO TIOBOPOTa MEPEAHETO Kojeca, MPU OONBIINX - TPYAHO
OTOPBAaTh MEPETHIOI0 CTOWKY MPH B3JICTE.

Yacro BcTpewaeTcs meperpys nepenreii Hora 10 30%, 0THAKO MIUIOTH HE KATYIOTCS Ha YXYIIICHUE pabOTH IacCH.

Komnest maccu B cocrasnser 0,15...0,3 Lkp, npudyeM MeHbIOIHE 3HAYCHUS - JUTS KPBUIAa C OOJBIIUM VIUTHHCHHEM,
Oompye - A7 CaMOJIETOB, YIPAaBISIEMBIX Ha 3eMjie 3a c4yeT AnuG¢epeHINaIbHOTO 3aTOPMaKMBAHUS KOJEC.
Benmuunoit B ompenensiercs Takke BO3MOXXHOCTH OOKOBOTO ONPOKUIBIBAHHUSA CaMOJICTa OTHOCHTEIBHO JIMHHH,
COEIIMHSIONIEH HOCOBOE U OJTHO U3 OCHOBHBIX KoJiec (CM.puc.5S).

BokoBoe kanoTupoBaHUe HE IPOU3OUIET, €CIIH OMPOKHUIBIBAIOIINNA MOMEHT OT CHJI TPEHUS KOJIeC O 3eMIII0 OyeT
MeEHbIIIE BOCCTAHABIMBAIOIIET0 MOMEHTA, YTO U IIPOUCXOAUT MPH:

B, 2u
I3 a-ph? '
rae |- 0,85 - ko3 durment tpenus,
h - BeicoTa IIT.

IlonctaBuB cBoM nNaHHBIE B (OPMYNy, BB MOXKETE IOJyYUTh OUYEHb OOJBIIYIO KOJEH. YCIOBHH Harpy>KEeHHS

I1acCH, COOTBETCTBYIOIINX PAacUETHOMY HICaJbHOMY CIIydalo, Ha MPAKTHUKE JOBOJBHO TPYIHO JOCTHYB, IOATOMY

JJIA OOJIBIIMHCTBA CaMOJIETOB OTHOIICHUS E = 0,71,2 BITIOJITHE JOCTATOYHO. B mro6om CJIy4dac KeJaTeJIbHO, YTOOBI
b

B>12wm.

Jlomyckasi psii MEJKUX W IO OTAEIBHOCTH HEOIACHBIX OTKIOHEHHH, MOXHO JOOHMTHCS, YTO IIACCH NEPECTaHET
BBITIOJIHATh CBOM (PYHKIMH. Yoke ymomsHyTas aBuerka CHI' B mepBoM BapmaHTe MMeNa TOPMO3 OT MoOIega B
MepeHEM YIIPaBIIEeMOM KoJIece C 3aBBIIICHHBIMH yTJIaMH OTKIOHEeHHUS (+15°), kometo B = 1,2 M nipu pa3maxe 9,5 m
n BbIcokui LT 13-3a BEICOKOIUTAHHOW CXEMBI C PacIioiIoKeHHEM MOTOpa Nepell KPhIIIOM.

AMOpPTH3aTOpBI, B3ATHIE OT MOTOPOJUIEPA, HAXOIWINCh B TOJIOKCHHWH HEYCTOIUYMBOrO paBHOBecus. JlroOoi
0GOKOBOI TOPBIB BeTpa 3acTaBisul MX oOxumartscs. [Ipu pynennu mopsiB Betpa 8..10 M/C mommyn mox Kphwuio,
caMoJIeT HaKPEHWJICS, IMIIOT HaXkajl Ha TOPMO3, YTOOBI HE YHPKHYTh KOHCOJBIO H... camoiieT Ha ckopoctd 10...15
KM/4 MEJUICHHO CTaJI Ha HOC M YN Ha CIHHY...

Tlocne JOBOJAKHA aMOPTU3aTOPhI ObUIM 3aMEHEHBI JKECTKUMU CTOI\/’IKaMI/I, YIJIbl OTKJIOHCHUA TICPEIHETO KOJIECa
YMEHBIIWIH JI0 +5°, N3MEHEH BBIHOC CTOEK, M CAMOJIET MOBEII ceOs Ha 3eMJIe BBIIIE BCSIKUX MOXBaJ.

[Tpu moaHOCTHIO 00XKATOW aMOPTHU3AIIMU BEJIMYMHA 3a30pa MEXIY dJIEeMEHTaMU KOHCTPYKIIMH W 3eMJICH TOJKHA
66116 HE MeHee 150...200 m. ColurofieHne 3TOro BayKHOTO MPaBHiIa HA OYEHb MEJIEHBKHX CaMoJeTaX NMPHUBOAMT K
HeKOTOpOﬁ «XOOYJIBHOCTHW) MIaCCh, HO IJId o0eryeHus OKCIUTyaTalluu IIPUXOJUTCA KEPTBOBATH JCTETUKOM.



CraTuCcTHKa NOKa3bIBA€T, YTO MAJEHbKas FapMOHUYHAs aBUETKA MOIY4aeTCsl HU3EHBKON, PACCTOSHUS OT 3€MIIH 10
BUHTA, «’KHBOTa», KPblJIa - MAJIBI, U CIly4ailHble KOUKH, KYCTUKH M JIPYTHe IIOMEXH, B M300MINH BCTpEYaroIuecs Ha
MMITPOBH3HPOBAHHBIX JTIOOUTEIBCKIX a3pPOAPOMax, CTAHOBSATCS OMACHBIMH.

C Touku 3peHHs HKCILUTyaTAllMOHHOW M PEMOHTHON HPUTOAHOCTU sl MOJIETOB, MPOM3BOAMMBIX HEONBITHBIMU
NWJIOTaAMH M yYEHHKaMH C HEMOATOTOBJICHHBIX IUIONIAJOK, JIydIe BCETO IMOJXOIST BBICOKOIUIAHBI C HOCOBOM
CTOMKOMH, KpyITHBIMH KOJIECAaMH H yIAJIEHHBIM OT 3€MJIM BUHTOM.

ITpumepom moxeT cimyxuth «Maxaom» n3 Capancka, «Mezaseranuc» u apyrue CJIA.
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Prc.3. Cxema oO6pazoBaHus 1eCTAOMIN3UPYIOLIETO

Puc 4 Cxema pa3Baia KoJjec B IJIaHe
MoMeHTa M ( XBOCT IIOJHAT).

Ta6muma Ne 1

Cxema ¢ HOCOBOM Cxema ¢

OueHuBaeMblii mapamer .. . .
u p p onopoii XBOCTOBOii 0NOpoii

. KoHCTpyKTHBHAS CJI0KHOCTh - +
Macca -
. JIJoboBo€ COnpoTHBIICHHE -
Y100CTBO KOMITOHOBKH -
. HemndupoBanue KoneGaHmil «IIIMMID -
. Hanmnume nonoiaHUTENEHON XBOCTOBOM OMOPHI -
. [IpoxoaumocTts -
. O630p B mocagoYHON KOHPHUTYpAITHN

9. YcroituuBocTts pasbdera - nmpobdera

10. BO3MOXHOCTB «KO3J1a)»

11. Y106CTBO MOCaaKK MUIOTA B TIOCA0YHON
KoH(purypauu

+ o+ o+t

+ + +
.

+
'

12. [IpuMeHeHne TOpMO30B Ipu npodere
13. lomycTuMble MaKCUMabHbIe VB3I nVnoc. + -

14. BO3MOKHOCTB TIOCAJIKH CO CIIOMaHHOW HOCOBOM HJTH
XBOCTOBOI 0NOpOi

15. CnoxXxHOCTb Hepey4YMBaHUs JIETHOTO COCTaBa HA
AIbTEPHATHBHYIO CXEMY.

- +

6(+) 9(+)

Cl10KHOCTD nmepeyuyuBaHus JETHOIo CoCTaBa Ha pa3HbI€ CXEMbI HIACCH.

HOCOBASI OIIOPA |::> XBOCTOBASI OIOPA  =>  XBOCTOBASI ONIOPA |:> HOCOBASI OIIOPA

YTO MHOTOKPATHO MOATBEPKICHO OIBITOM (HaIpHuMep, epeyunBaHne ApreHTHHCKHX JIeTYNKoB Ha Cy-29).
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Pwuc.5. MNapamempesl waccu ¢ Hocosol ornopol

HTACCH. BBIBOP ITAPAMETPOB

XyKe BCero MpUXOIUTCS HU3KOIUIAaHAM M OWIUIaHAM C XBOCTOBOI omopoii. [lepBast aBHeTKa aBTOpa - KPOXOTHBIH
OWIUIaH MMela MPpU TOPU30HTATLHOM TIOJIOKEHUH (hro3elisbka 3a30p MEeXIy HIKHUM KpbUIoM H 3emiei 0.7 M, HO B
MOCaZ0YHON KOH(PUIYpaIllMy MOYTH THoI3aia «OpIoXoM» IO 3eMiIe H CoOMpaa KPbIUIOM, 3aKPbUIKaMHU U OIepEeHUEM
BCIO TpaBy, KAMHU W NPOYHUI XjaMm, JIeTeBIIMN u3-moj Kojec. Hamnume XBOCTOBOHM ONOpPHI MPHU OYEHb KOPOTKOM
(hro3emspKe MPUBOAMIIO K PE3KUM HEYIIPABISIEMBIM 3aHOCAM XBOCTa («IIHPKYJIb»), IIPHYEM CTPaAajo HE IIaccH, a
3aKOHIIOBKH KPBLIA M 3JI€POHBI, HEMEAJICHHO LETUISBIINE 3EMITIO.

CBexobneryeHHas aBHeTKa «ABOCE» KOHCTPYKIWH IyradeBckoro ymenbna HO. Koponesa, ocHamieHHas B HEISIX
SKOHOMUH eIWHCTBeHHBIM aytukoMm 200x80, cHecna mpu paszdere MONOBHHY cTabmim3aTopa, 3aJeB 3a KYCTHK B
TaJIel] TOJIIIWHOMN, a BUHTHI IBYX OCH30MIT «Y pain paboTalld, CKopee, B PEKUME Fa30HOKOCHIIKH.

[To rayOoxoMy yOexICHHIO aBTOpa, 9YeM MCHBIIEC CaMOJICT, TeM OoJiee jKeJaTeNbHa I SKCIDTyaTallid HOCOBas
CTOMKA W BBICOKOIDIaHHAs cxema. OO0 SKCIUTyaTallid aBHETOK C HETOATOTOBJICHHBIX ITOJIOC JIydIIe M HE TyMaTh.
ITomHHnTE, YTO aBHETKAa OYCHb HEXXHOE co3laHue U TaMm, rae Sk- 18T Oyzaer nmeTate romaMu, aBUETKE XBATUT JBYX
HEICIb JIA IMMPUBCACHUA B HCJICTHOC COCTOSHUE.

Cratuctuka nokaseiBaet, uto 80% aBueTok B Poccun - 6ab0YKH-OHOTHEBKH - KPACUBBI, JIETKH U OYEHb Majio
*KUBYT. [IpUUMHBI NMOJIOMOK CTaHAAPTHBI: OTCYTCTBUE XOPOLIEH IIOJOCHI, XOPOILIETO0 a3pOJPOMHOIO XpaHEHUs,
rpaMOTHOI'0 pETIIAMEHTHOT'O O6CJ'Iy)KI/IBaHI/IH " OPEAIIOJCTHOIO OCMOTpPA, KEJIAHNUE IMMOJTYYUTh OT aBUECTKU TO, HA YTO
OHa HE pacCUUTaHa.

KOJIECA

CaMoZenpIMKN TPUMEHSIOT aBUALMOHHBIE JAYTHKH, KOJieca MOTOPOJUIEPOB, MOTOLMKIOB M JaXe OT
MHUKpOTpakTopoB. Ocoboe TMpenmoyYTeHHe OTAAeTCS IOYeMy-TO KojecaM s KapToB: OHH, SKOOBI, Jerde
ABHAIIMOHHBIX.

BarmsauTe B Tabmumy 2 - BeC MPaKTUYECKHA OJWHAKOBEIN, a CTOSHOYHBIC HATPY3KH M, OCOOCHHO, IPOYHOCTh U
pecypc KoJiec pa3inyaroTcsl KapaAuHaibHO. [IpoTeKTop HUYEro, KpoMe CONMPOTHUBIIEHUS, HE JAET, a MPSMOYTOJIbHbII
npo¢uIb MUHBL KapTa JaeT yBEJIHMUYCHHE IUIONAAX JT0OOBOW mpoekmuu Koieca. IIpu mocaake co CHOCOM, aBHa
KOJIECO, 3a CYeT XapaKTepHOW OKpYyTrIocTH (OpMBI, IOMYyCKaeT 3HAYUTEIbHOE OOKOBOE IPOCKAIb3BIBAHHE;
paccuMTaHHOE Ha MpeJoXpaHeHHe OT OOKOBOTO CHOCa KapTHHTOBOE Kojeco OymeT CrocoOCTBOBAaTh
OTIPOKHIBIBAHMIO CaMOJIeTa WJIM CPBIBY IOKpHIIEK (cM. puc.7). MusepHas pasHHMIAa B Bece oOOpadyuBaeTcs
BO3MOXHBIMU HETIPUATHOCTAMHU IIPH SKCILTyaTalluN.

Puc.7. BnusiHue ¢hopmbi Kosieca Ha CpbI8 MOKPbLILWKU.




AMOPTU3ALIMA

KoHcTpynpyst aBueTKy, MIMEET CMBICI €llle Ha CTaJuH MPOEKTUPOBAHUS ONPEEINUTh, HYXKHA JIK BallleMy anmnapary
aMopTH3aLus BOOOIIE.

KpoxoTHbl#i anmapar 3KCIUTyaTUpOBaTh C HEMOATOTOBJIEHHBIX MOJIOC HEJb34, a IPHU HAIMYMU HIPUIMYHONU MOJIOCHI
AaBHUETKE, COBEpIUAIOLIEH, KaK MpaBWIO, TOJIBKO CIOPTHBHO-PA3BIIEKATEIbHBIE IOJETHI B 30HE a’poApoMma,
aMopTH3anus He Tpedyercs. DTO OTMEYaloch elie B crpaBOYHHKE «KOHCTPYKIHMH CaMoOJIETOBY», W3JAHHOM POJ
penaknueit H.H. ITonukapmnosa B 1939 1.

JleficTBUTENHHO, /U aBHAIMOHHBIX KoJiec pazmepoM 300x125 u 400x150 makcumanbHas CTOSTHOYHAs Harpyska
cocranmseT 350 u 705 xr, MakcuMmanbHas yaapHas Harpyska 1340 u 2400 xr, a pa3pymatommas yaapHas 2920 u 5100
KI' COOTBETCTBEHHO.

IIpu cpeanem mosnetHoM Bece aBueTkH 230 KI U MaKCHMaIbHON MOCATOYHON Teperpyske, paBHOU 4, maxe
«aytuxm» 300x125 cnpaBstcst ¢ paboToit amopTH3anui. TeM He MeHee, OOJIBIIMHCTBO CaMOJIETOB aMOpTH3aIHen
OCHAIAeTCs.

[Ipu 3uMHEH >KCIUTyaTallMd Ha JBDKAX aMOPTHU3aTOPbl B JKECTKOE LIACCH MOCTAaBUTh NPUACTCA, a U Mablid
JICTHBIN OITBIT OOJIBIIMHCTBA CaMOCIBIINKOB 3aCTaBISICT HE SKOHOMUTH HAa aMOPTH3aTOPaX.

Xoxa amoptuzauuu MeHee 80 MM HE PEKOMEHIYETCSl.

[To Tuny ynpyrux 31eMeHTOB aMOPTU3ATOPHI AEIISATCS Ha PE3UHOBBIE PACTSKEHMUS,

PE3MHOBBIE CHKATHS, IPYKMHHBIE C MACIISHBIM JeMII(epoM, Ta30BbIe C MACISHBIM JeMII(EepOM, PECCOPHBIE.

AMOpPTH3aTOp U3 PE3HHOBOrO IIHYpa, pabOTaroLIero Ha pacTsbkeHue, uzBecTeH yxe 80 yer. OH Jerok, mpocr, Jeuies,
MO3BOJISICT MEHSITh )KECTKOCTh IIyTEeM M3MEHEHHUSI KOJIUYECTBA BUTKOB.

K HenmocTaTkaM OTHOCHTCS OBICTPOE CTapeHHE PE3UHBI OT BJIard, OpHI3r Macia ¥ OCH3MHA; IPU HU3KUX TeMIIepaTypax pe3uHa
TepsieT YIpyrue CBOWCTBA.

Habop pe3HHOBBIX LIAH0 ¢ AI0paneBbIMU NPOKIAIKAMK MEXY HUIMHU 00JIa/jaeT TEMH K€ HEJIOCTATKAMU U IOCTOMHCTBAMH.

B HOBBIX MalllMHAaX PE3MHOBas aMOPTU3ALMs NPAKTHYECKU HE YNoTpeOnsercs. B OCHOBHOM CaMOJEIBIIMKH HPUMEHSIOT
NMPaMHUJIAJIGHBIC IACCH C MPYXUHHO-MAC/SIHBIMH aMOPTH3aTOPaMH OT MOTOLMKIIOB (CM. TaONHUIly 3) WJIM aMOPTH3aTOpbl OT
XBOCTOBBIX OHOp BepTosieTOB Mu-2, Mu-8 u nip. OHU JIETKH, OYeHb HaJACK/Ibl. EANHCTBEHHBIM SKCIUTYaTAllMOHHBIM HEOCTATKOM
ABJISICTCS HEKOTOPAs CIIOXKHOCTD MOA3aPSIIKM MX ra3000pa3HbIM a30TOM - CaMOAEJIBIINKY 4acTO IIPOCTO HETJIE €ro B3STb.

OueHb 4acTo B MOCIEHEEe BPEMsl CTaJlo IIPUMEHSTHCSI PECCOPHOE IIACCH, OHAKO HE CTOMT JyMaTh, YTO ITO HOBUHKA B JIETKOM
aBuanuu. Eme B 1924 r. npekpacHo sietana aBuerka B.I1. HeBnaunna «bypeBecTHuk C-4» ¢ pecCOpHOM, CKIICEHHON U3 CEHEBBIX
rHyTBIX J0coK. [Ipu nmonernom Bece 230 kr peccopa obecrieunBaia X0 amopTu3anuu 10 120 mm!

ITo cpaBHEHHIO C APYTMMH THIIAMH IIACCH PECCOPHOE - caMoe MPOCToe M O0TeKaeMoe, BCEro OHA CTOMKa, OHA XKe -
aMOpPTH3aTOP.

W3 ycnoBmii mMpovHOCTH BBITOJHA HamboJiee IMyCTOTeNas peccopa mepeMeHHoro cedeHms. Ha camomere Cy-26 peccopa
MyCTOTENas cBapHas W3 TUTaHOBOTO cruiaBa BT-23. Takas peccopa moiydaeTcs O4eHb JICTKOH, HO THTAHOBBIC CIDIABHI OYEHBb
YyBCTBHUTEJIBHBI K KOHI[EHTPATOPaM HaNPSKCHHH, HETOYHOCTH TePMOOOPaOOTKH U HAPYIICHUSIM PEXXUMOB cBapku. Takas cToiika
JIOJDKHA OBITH OTHOJIMPOBAHA IO BCEM MOBEPXHOCTSM, CBapeHa CIIEIMaIbHON BaKyyMHO-IyrOBOil CBapKoi, TepMooOpaboTana u
MHOTOKPATHO Ae(eKTocKomMpoBaHa. Bce 310 BMecTe ¢ AepUIUTHOCTBIO M JOPOTOBU3HON THTAaHA JIENIAET TUTAHOBYIO PECCOPY
HEJOCTYITHOM JUIS CaMO/IeIIbIIMHA.

Yamie caMOAENbIIMKA TPUMEHSIOT IS OCHOBHBIX CTOEK KOPEHHBIE JIHCTHI peccop Tpy3osukoB 3UJI 130, MA3 (ctans 60C2), a
IUTSL KOCTBUIEH peccoprl «MockBruuei» U «Bonry (ctans S0XTA).
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Puc.8. Ceuenue mumanogou u 0epessanHol peccopui.

Takue peccopbl B TOTOBOM BHIE, B OOJIBLIIMHCTBE CIy4acB, HE MOAXOIAT IS YCTAHOBKM Ha aBHUETKYy - TpeOyroTcs
JIOTIOJIHUTEIbHBIE (hPEe3epoBKU, MOATHOBI 0 MeCTy, cBepieHus u mp. TepmooOGpaboTKa 3THX cTajeil B KyCTapHBIX YCIOBHSX
HEJIOMYCTHMA - «ChIpas» Peccopa «pacroi3aeTcs» HMpH MEepBOH ke pyJexkKe, NepeKaleHHas - ciiomaerca. BooOie onacHocTb
PECCOPHOro LIACCH 3aKJIFOYAeTCs B €r0 JJOCTOMHCTBE - NIOJIOMKA €JUHCTBEHHOI CTOWKH-aMOpTH3aTOpa 1po3uT noTepei Koneca u
Cepbe3HOM aBapyel, B TO BpeMsl KaK II0JIOMKa cpa3y TpeX CTepKHeH IMMpaMHIANbHOro IIaccu MaioBepositHa. Kpome Toro, Bo
MHOTHX CIIy4asiX caMoJeJIbHasl CTalbHas M JIaKe THTAHOBAash peccopa BECHT HE MEHbIIe, eClii He OoJjblie, MHPaMHUIaIbHOIO
IIACCH.

PasHuma B a’poaMHAMHYECKOM COMPOTHBICHUN MUPaMHOBl M peccopsl Ha CKOpocTax a0 200 KM/4 HpakTHYeCKH He
olLIyIIaeTcs.

3aKOHOMEPHBIM DPa3BUTHEM CTaJbHOM PECCOpBI CTANIO0 IIaccH M3 TepMooOpaboTanHOU TpyOsl u3 cT. 30 XI'CA, xoTopymo
00BIYHO OOKAaTHIBAIOT Ha KOHYC (camoueTsl ¢pupmbl «MHTepaBuay). Pemenne 3To rpaMOTHOE, TEXHOJIOTHYHOE ¥ CPAaBHUTEIBHO
JIOCTYITHOE.

B cepenune 80-X romos 4acTo BCTPEHAIHCh CAMOJEIBHBIE PECCOPBI M3 CTEKIOMIacTHKA. JIJIsi caMozeNbIInKa, Ka3auochk Obl,
9TO HAaXOJIKa: peccopa MoJTy4yaeTcss HAMOTKOH Ha GOJIBAHKY CTEKJIOTKAHH Ha STIOKCHIHOM CBSA3YIOIEM.

MOHO 37€eMEHTapHO MOIYIUTH JT00YI0 GOpMY, IEPEMEHHYIO TOJIIINHY CTCHKN?
obrekaemoe ceueHue. OHAKO BECOBBIC MPEUMYILECTBA U HAJIGKHOCTh 3TOI pPeccopbl, 0COOCHHO KYCTaPHOTO M3TOTOBJICHHS,



COMHUTCIIbHBI.

MoOXHO CMeINo YTBEpXKJaTh, YTO yAEIbHbBIEC MAapaMeTPhl CaMOJIEIBHOTO CTEKIOIIACTHKA B 2- 3 pa3a HIDKE, YeM yKa3aHHBIC B

CIIPABOYHHUKE - CIIMIIIKOM MHOTO 3aBUCUT OT MAapKU CTEKJIOBOJIOKHA, TOJIIIUHBI CBA3YIOLICTO CJI0A, TEMIICPATYPhl OTBEPACHUA U

np. CTEKJIOMIACTHK CTApEeET X PEcCOpa paHbIe WITH MO3XKE HAUMHACT «XPYCTETh» U PACCIauBATHCS.
3aBojckasi TEXHOJOTHS ()OPMUPOBAHMS CTEKIOIIACTUKOB THIA TOH, YTO MHpPHUMEHSETCS ST BEPTOJETHBIX JIOMACTEH,

cCaMOJICIIbIIIUKaM HEIOCTYIIHA. Tem He MCHEC, CHJIOBBLIC CTCKIIOIUIACTUKOBBLIC JA€TAJIdM IPUBJICKAKOT CaMOJCIIBIIUKOB U

Oe3yzieprkHBIil NOTOK AU(UPaMOOB B aJjpec CTEKJIOIIACTHKOB IIPEKPAIAeTCs JIMIIb [0CIE TTOTOMKH.
B nupamuianbHOM IIaccH X04 aMOPTHU3ALUK OIPaHUYEH JJIMHON X0/a IITOKa aMOPTU3aTOpa U KHHEMaTHKa IoA0UpaeTcs Tak,
4TOOBI IIPU PACXOXKICHUH CTOEK B CTOPOHBI HE MTPOUCXOIMI OOKOBOI CPBIB ITHEBMAaTHKOB.
VY OONBIIMHCTBA PECCOPHBIX IIACCH OTPAHMYUTENCH HeT. YxXe OBUIM ImacCH, KoJies KOTOPBIX IIOCTE B3JeTa pe3KO
YMEHBIIANIACh, 3aTPYAHSIS MOCAIKY, HIIH X0 KOJIEC B CTOPOHBI BEI3BIBANI CPBIB MOKPHIIIEK.
OKOHUYATeNbHBIH BEIOOP CXEMBI M KOHCTPYKTHBHOTO HCIIONHEHHS OCTaeTCs 3a CaMOJENBIIMKOM, XOTS TSI HAYMHAIOIINX
XOTeNOCh OBl PEKOMEHIOBATH BRICOKOIIIAH C HOCOBOM CTOHKOW M MUpAMHUIAIBHBIM IIIACCH.

XAPAKTEPUCTHUKHU KOJIEC
TaoOnura 2

Asuaxkoineca TY 38.00440-77

Kapt, MokuK

Puc.9. Prruaxknoe maccu camonera "Busra" I13J1-104

JAHHBIE MOTOIMKJIETHBIX U ABTOMOBUJIBHBIX AMOPTHU3ATOPOB

Tabnmma 3
Cratuucckas Jlmina mexrientpoBast | Buemmnuit @ Xon
IIpumensemoctb narpysca, kr G npu Harpyske G, KOXyXa, aMOPTH3AINH
mm mm mm
«Tyma» 80 280 63 80
1K 120 308 60 90
«Ypamy, «/Inenp» 160 325 70 80
C3/1 nep. 130 250 50 100
3al. 190 290 50 100
3A3 nep. 225 365 55 120
3al. 330 390 55 120
BA3 nep. 315 300 50 130
3a1l. 300 310 50 160

Tumn, Mmoaens
1 1 5 6 1 5 B-25A B-28 K-121
Pazmep, MM 200x80 | 255x110 300x125 310x135 [ 325x125 [ 400x150 | 285x70 [ 285x90 | 400x80
CTosiHOUHAsI HaTPy3Ka, KT 140 165 350 395 356 705 200 200 300
IlocasouHblii fuamMeTp, MM 70 79 90 99 134.5 114 125 125 250
Pabouee naBieHue, aT™M 2.5 3,5 4 7 3 3 1,5 1,5 2
Macca nHeBmMaTHKa ¢ Kamepoi, kif 1.0 1,5 2,45 2,88 2,6 4,09 1,75 2,0 3,0
Macca komeca, Kr 1,9 3,0 3,2 33 43 6,4 2,7 2.8 5,5
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