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Kipi cne 

ABToMo6rrn&.uep;:i;i J<¥P&mwMJJ;ay tteri3.uepittiH. 6acTbI M81\C8TbI - )!(acay 
Ke3LH)J.e OHblll; 6ofilrna .uapbITl\aH TIOTeHl.{HaJT)J.bll\ ( ane)'MeTTiK) l\8CHeTi 
mIB)J.aJTaHy 6apb!CLIH)J.a ic )!()'3iHe acLipy)J.bl l\8MT8M8Cbl3 ery, KeJJiKTil:\ 

TeXHHKanhll\ ce6ermett TOl\fan T¥PYLIH a.3awry, ｾ｢ｉｃ＠ eHiMJJ.iniriH e3 
.uef{remH)J.e ¥-CTay, OHbl ¥J\C8Tbm ¥-CTayra mLIFLIH)J.bI Ke6ewrney. 

Kenix TeXHHI<ac&IH OTLIHAblJ\ :rnepreTHKanbII\ KOPALI eH. Ken 1¥fLIH8TLIH 
J<¥Pan cattana.l{LI. Con pecypcTLI ytteM.uen »qavtcay OHLIJ:\ TeXHHKaJThlK 
axyanLma 6aiinaHLICTLI. 

KeniK TexHHKaCLI )!(bIJI caiiLrn caH :>KaF&IHaH ecyMeH 6ipre, K¥])bIJThIMhl 
)I.a KYPAeniHin Kene)J.i. 0cblf'8H 6aiinamrcTbl aBTOMo6Hn&)J.ep K¥])bIJlhlChlHLIH; 
Heri3)J.epi HOpM8THBiH aHb£1\f8YAhl f'bTJlblMH Heri3re 1\010,l{bra Mfil(bI3bl 
epeKme. 

<<ABTOM06Rfil.uep)J.i J<¥Pb!JILIM)J.ay Heri3)J.epi» naHHiH, 01\bTTYAhll:\ 6acn1 -
6aCTbl 6aFLITbl MLIHanap: 

- TeopIDUibII\ 3ep.ueney. 
- CTpaTernHCbl MeH a)J.iciH y}ipetty. 

- HOpMaTHBTepiH 8Hbil\f8H 6iny; 

-aJT,Llbll:\f'bI l\8Tap)J.aFbI Texmma MeH TeXHOJIOrHHCbJH ¥-TbIM.Z:Cbl 
<PopManapbIH Ol\blTI y}ipetty. 

8.uicTeMeniK H¥Cl\aynapALm tteri3ri MiH,rceTi: 
- czy,1:1eHTKe aBTOM06HnL.uepAi J<¥PblifbIM,1:1ay tteri3.uepittia icitte f'Lim.IMH 

T¥PFb!AaFbl K03I<apac Ty.l{brpy; 
- KeniK TeXHHK8Cbllilill:\ :>K¥-MDIC l\a6ineTiH l\fil.1T8M8Cbl3.U8H)J.blpy a,1:1iciH 

cryAeHTTiH. )!(att-)!(al\f&I MeH,repyitt l\aMTaMaCbI3 ery; 

- CTy)J.eHTTi aBTOM06RJJb)J.ep.ui I<¥J)blJlbIMJl8Y tteri3.uepIHIH, 
HOpMaTHBTepiH 6enriney)J.iH, FblJlbIMra cyifottreH a)J.iciMeH TaHbICTb!py; 

- aBTOMofornL.z:r.epAiH. J<.¥pbUILIM)J.ay tteri3.z:r.epittiH. canac&rna KerneH)J.iK 
6ara 6epy TYP8Cb!H)J.a CTy)J.eHTTili f'blJlb!MH ownay l\a6ineTiH 
l(aJJbffiTaCTLipy; 

- aBTOM06RJJb )!(ywenepittiH. I<¥J)blJlblMbJH :>Katte MexaHH3M)J.epiH, ｾ｢Ａｃ＠
npou.ecTepiH 3ep)J.eney; 

- aBTOMo6HJlb MeXaHH3M.D.epiH )!(atte :>KyHenepiH )!(06anay )!(atte ecerr 
)!(ypri3y. 

O)J.icTeMeniK H¥CI<aynap.l{LIH. Heri3ri Ma}\C8Tbl - 8BTOM06J1Jlb)J.epAiFl 
)!(06anay 3neMeHTTepiMeH TaHLICy. Ecen llihirnpy a)J.icTeMeciH Rrepy 

.n.ereruMI3 aBTOM06RJlb)J.epAi )!(06anay 6ap&1c&rn.z:r.a 6enmeKTep.uiH. 

)!(yY<Te 1enepitt, 6epiKTiriH, tteri3ri K,.\q)blJJLIM.Uay emueM.uepitt aH&Il\fay 
6oJlhln rn6hlna.n.L1. 

«ABToM0611nL.uep.n.i J<¥Pbln&rM.uay tteri3)J.epi» naHi 6ofilrnwa 

)!(8CaJJ8TblH KypCTbll\ ｾ ｢ ｬｃ＠ ceri3 rnpay.uatt T¥P8)J.bl. 

¥cbTHblII OTbrpraH anicTeMeniK H¥Cl\ay.u.a aBTOM06HJib!lepAiH. 
iniHiCTepi, 6epin ic KOpa6Tap&r, )!(eTeKII1i 6en.uiKTepi , )!(ypic 6eniri, pynL.UiI< 
6ac1<apy, Te)!(eyim :>KyHenepi enweM.z:r.epitt, >1<yKTeMeniK KepceTKiunepitt 
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aHbil\TaY a.uicTeMenepi 6epinreH. Inittic MyqnaHbII{ ece6itt.ue: cepinnenep 
caHbI, 1u1mm}lpniK cepinneHil{ CbipTl\bI .unal\leTpi, f\a)Ka.JI)'.UbII{ oprnwa 
pa,n11ych1, f\a)Kany 6errep.uiH caHbI, l\bicy Kywi, )!(eTeKwi .uncKTiI{ opTawa 
Ter.mepaTypaCbIHbII{ KeTepinyi, 6enweKTep.uil{ ece6i KemipinreH. Eepinic 
l\Opa6b!Hbll{ ece6itt.n:e: OCbTep apanb!Fbl, TiCTi .UOl{Fa.Jlaf\TaP TQ)!{Aep.Uil{ 
Ｉｋｾｦ｢ｉｃｗ｢ｉ＠ etti, 6iniKTep.uil{ .unaMeTpi, Heri3ri enweMJ!ep, TiCTerepiwTep 
:>K¥fITap.UbII{ 6epi.11ic caHbI, 6epinic l\Opa6bIHbII{ :iKYKTeMenepi 6epinreH. 

Kap.uaH 6inii-."Til{ ece6itt.n:e: Heri3ri enweMJ1ep, Heri3ri napaMeTpnep, 
6inii-."Tep ece6i, Kap;i:aH 6iniri, aiil\aCTbipMa MeH TOnca awacbIHbII{ ecenTepi 
KeJnipinreH. 

)l(eTeKwi 6err.uiKTil{ ece6iH.ue: TiK )!(a3b!KTa TiK peaKUHll:Hhra acepiHeH 
6onaTb!H 6en.uiKTeri mo MOMeHT, ropH30HTaJT )!{a3bII(raFbl rnpry KylliiHil{ 
acepiHeH 6onaTb!H 6en.uiKTeri Hiny MOMeHTi, 6eMiKTi 6¥P3ITTb!H peaKTHBri 
MOMeHT, TiK )!{a3bIKTarbI 6en.uiKTil{ HinyiHe Ke,n:epri MOMeHT, 6¥PaJTY )KQHe 
mo KepHeyi ecenTeniHreH. 

AaT0Mo611nb llH<PcliepeHUHaJibIHbII-{ ece6itt.ue: caTen11rrep caHbI, 
caTeJTIIT'fbII{ jIHaMeTpi, llli<P<PepeHUHaJT Kopnycb!HbII-{ l\aJTblH.Jlb!FbI, 
.nn<P<PepettuHan Kopnychrna )!{eTKi3ineTiH MOMeHT )!{;me wea6epniK Kyw, 
.nml><Pepettu11an KopnychIHJlaFhI )!(3IlbipbIJIY Kepueyi, caTennHTTep ocTepittia 
ece6i. CoHJJ.aJ1-al\, aaToMo6nnh.ui Te)Key Ke3itt.ue 6¥pbIJIY uan<Pacb!HbII-{ 
ece6i, pynhMeH 6acl\apy :rneMeHrrep.ueri )!(yi-."TeMenep, Te)!{eyiw ece6i 
KemipinreH. 

8.rriCTel\le.11iK H'f'.Cl\ay.rra ocbr Typanb1 ce3 6ommJ<. 
8.rricTel\leniK H'f'.Cl\3)'b!H J\¥P3CTbipraHll,a aBTOp}lbU{ 6aCTbl Mal\CaTbl -

3BTOM06HJTb.Uep.ui l\'f'.PbIJibIM.Uay canaCb!HJ],aFbI ecenTepJie l\OJI.UaHbIJiaTbIH 
Heri3ri TycittiKTepJJ.i Meiinittwe TOJTbII\ l\al\fry, 6eKiry )!(QHe )Kyifeney 6on.uh1. 
EcenTey HanDKenepiH KecTere TOJITb!pbm, ocbI ManiMerrep 6oiibIHWa 
qm6anap.Ub! canrnH )Kett. C¥J16anap.ubr CbBraH.ua «KoHCTp)'KTOpJibII\ 
K¥)!(aTTay.uhm 6ipb11{raii )!(yiieci» crnu.uapTiapbIHa cyiietteni )KaHe onapJlbI 
6¥Pl\ta.nayra )!(OJI 6epinMeiiJ].i. fpacliHKTep;Ii A4 niwitt.ueri l\3Fa3Jla CbBaAhI. 
Chn6aHbm epiciH weKTeiiTiH paMKa nen aTanaThIH TiK rnpT6¥PbIW 
CaJiblH3Jlbl. 
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1 IJliHic MY<l>TaHhIH cce6i 

Heri3ri napaMeTpnepre >KaTaTbIH,llap: >KeTel<Teri .n»cKTep.niH. 
cppHKUH.!Inbll( 6aCTblpManap,ZlblH, CbipTK,hl >K:rne iUIKi ,D.HaMeTpnepi; iniHiCTiH. 
K,Op K03cpcpfill,HeHTi; cepinnenep.u.iH. CbIFbIM,D.ay Kyrni; ecemiK yHKenic 
K03cpcpfill,HeHTi; ChIFblM.llay cepinnenep.u.iH. caJ-tbl >KaHe l\8TaH..llbIFbI; 
<J>pHKUHJinbII( 6aCTblpMaJI8pFa acep eTeTiH l(hlCbIM; )l(eTeKTeri ,ll.HCKTep.u.iH. 
C8Hb!. 

)l(orapbI.lla aHTblJIFfill cl>pHKUHHJlbtl\ iniHicTep.r1iH. Heri3ri napaMeTpJiepi 
MCT12238-76 cnrn.napTK,a caHKec Kenyi niic. A.1-A.3 K,OCbIMwanap.u.a 
aBTOM06HJib,Zlep.niH. cppHKUHJIJlbll( 6aCTblpManapbl MeH iniHicTep.u.iH. 
CTa.H,llapnapra caJ:i KeH6ip ManiMeTiepi 6epinreH. A.4 l(OCbIMma.na 
asTOM06HJib,Zlep rnrnicTep.nit-\ Hen3n napaMeTpnepi )l(aHe emneM.u.epi 
KemipinreH. Ecerr apK,bIJJbI l\hlCY Kywi, cpp»KUWJIJJbtl( 6aCThlpManapra acep 
eTeTiH l\blCbIM, yuKenic )l(yrrrnp.nI>rH. caHhJ aHbll\TaJJa,llbJ. 

)l(yirreMe KepceTKiwTepiHe opHblH8H l\03FaJIFfill aBTOM06HJJb,D.iH. 
TaHF81\Tay.nI>IH, MeHiniKTi )K\™blCbl )l(;)He iniHiCTiH. )l(eTeKwi ,ll.HCKiHiH. l\bl3Ybl 
)l(aTa,llbl. IniHicTep.u.e UHJIHH.UpniK, KoHyCTbII\ >KaHe Ta6at<wa l(bICl\bTID 
cepirrnenepi J<OJJ,D.aHhIJI8,D.bl. Cepinnenep ece6ittitt MaK,caTbt KepeKTi J\bJCbIM 
KyuiiH )l(aHe 6epii-."TiriH J<aMTaMacbI3 eTeTiH onap.UbIH. enweM.u.epiH aHbll\Tay. 

)l(eTeKTeri .llRCKTep.u.iH. pa,llMaJI.llbl enrueM.nepi cppHKUHHJlhJK, 
6acTbrpMaJiap,n:blH. enUieM.nepitte 6aHJJaHbICTbl. CepMepMeH l\OCbIJJaTb!H 
)l(eTeKwi ,llHCKTep.n.iH. 3JJeMeHnepiHe )J(8Ilhlpy ece6i >Kypri3e,11.i. Chlry 
6acTblphll\T8pra »iny KepHeyi ece6i >Kypri3ine,11.i. 

K,ocbJMllla,D.aFbI ManiMeTTep.n.i l(OJJ,ll.8Ha OTblpbm iniHic MycpTaHhlH. 
ece6ia ecenTen rni,rrapy J<a)J(eT. Ecerr HaTH)J(ecin 1.1 KecTere TYCipeMi3. 

1. l 1<ecTe- !Jrinic MY<!>TaHbJH. ece6i 

MaH-
KepceTKinJTep EcenTeHTiH¢opMyna ,11.epi 

1 2 3 

l<,03FaJITl(blWTblH, I<Y8Tbl, KBT ｎｾ＠

<l>pHKUHHJlbll( ,/lMCKTit-\ CblpTl(bT 
,llMaMeTPi,MM D 

<1>pHK!..CT'iHJlbll( ,11.HCKTil-\ iWKi 
,11.HaMeTpi,MM d 
MycpTaHbIH. 1<op 1<03cl>cpHu11e1ni 

(>KeH.in aBTOM06HJJ,11.ep ywiH 1,2-
1,75) B 
MycpTaHbH{ K,op K03cpqnn.(MeHTi 

(>KYK aBTOM06Hn,n:ep yruiH 1,5-2,2) B 
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1 2 3 
MyqnaHhlfl. !\Op I<03cpcpmureHTi 
(.Ll.OH,F8JJfil\fbI TapTI\bIWTap ymitt 
)!(QHe eTiM,Ll,iri )!(0Fapbl 
aBTOM06HJib,Ll,ep ywiH 1,8-3,0) B 
YitKeny I<03cpcpliIJHeHTi 
(0,22-0,30) µ 

<l>pHIO.UUIJibII< ,Ll,HCKI<e TyceTiH 
l\blCbIM (0, 15-0,2-ac6o6aKeJIHT 
ca1<1rnanap vwiH) q 
＼ｬ＾ｰｈｾｈｬｬｊｩｨｉｉ＼＠ ,Ll,HCKI<e TYCeTiH 
I<hlCbIM (0,2-0,25- 6onaT ,Ll,HCI<Jiep 
VWiH) q 

<l>pHKUIDIJihlI< ,Ll,HCKKe TYCeTiH 
l\hlChlM (:S 0,35 MeTaJIJIOI<epaMHKa 
Cal\HHaJJap ywiH) Q 

K,hlcy ,Ll,HCI<TiH, )!(ypici (1,5-2 MM 
6ip ,Ll,HCI<Jii) l" 
K,b1cy ,Ll,HCKTiH, )!(ypici (2,4-2,8 MM 
eKi ,Ll,HCl<Jli) lH 
MiH,ni 6iniI<TiH; aHHanhlc cairn, 
MHH -1 n 
)J(ypic Ke,nepriciHil:I 
K03cpcpHIJHeHTi (0,02 H 0,16 
6ipimni 6epinic ywiH) \fl 
)J(ypic Ke,nepriciHiH; 
K03cpcpHIJHeHTi (0,02 eKiHWi 
6epirric ywiH) \fl 
AHHam,1c MOMeHTiHiH. eH, ynI<eH 
Ke3iH,neri HiH,ni 6iniI<TiH. aHHaJihlC 
caHbl, MHH -1 

llM 

.D:oH:FaJJa.J\fhifl ,noMaJJay pa,nwychl rk 

ABTOM06HJib,Ll,iH, CaJIMaFhl a. 
Eac 6epinicTiH. 6epinic caHhl Uo 

EipiHWi 6epinicTe 6epinic 
I<OPa6bIHbl1{ 6epinic CaHbI U,n 

Ko3cPcPHIJHeHT aJihlHa,Ll,hl 51 0,04 

Ko3<bcbwuweHT 8Jlb1Ha,Ll,bl ｾｨ＠ 0,04 

TpattcMHccHl1Hb1H. rreK nTn 
EenweI<Tep,neri )!(hlJIY ,Ll,bI I<aiha 
6eny ｋＰＳ｣ｰ｣ｰｈｉｾｈ･ｈｔｩ＠ (0,5 6ip 
,Ll,HCKni inittic ywitt) y 
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1 2 3 
I>emueKTep.neri )KbJny,n;bI I<ail:Ta 
6eny Ko3<Pqmu11eHTi (0,25 eKi 
.IJ;HCKJii iJiiHicTeri I\bICY .IJ;HCK 
VIIIitt) 'Y 
I>emueKTep.neri )KbIJIY.IJ;bI I<aii:Ta 
6eny Ko3<P<P11u11eHTi (0,5 eKi 
.IJ;HCKJii iniHiCTeri apaJibII\ .IJ;HCK 
ymiH) 'Y 0,50 
lilOHblHHblH; MaCCaJibll\ MeHIIIiKTi 
)KbIJIY CbIHbIM.IJ;bIJibIFbI, .[l,w(Kr*C 
rpa.n;) (IIIOHblH, 6onaT) c 481,5 

.[J,HcKTiH; Maccacb1, Kr ffiH 
Cepinnenep cattbI Zn 
UHJI11H.n;pniK cepinneHiH; CbipTI\bI 
.IJ;HaMeTJ)i 

bOJiaT yIIIiH blFbICTbipy Mo.n;yni ' 
(8 ... 9)* 104 Mna G 80000 

CepinneHiH; opTaIIIa .n;11aMeTpi, MM Dn 
CbIMHbIH; .n11aMeTPi,MM dn 
ｾ｢ｉｃｉｉｉ｢ｉ＠ opaM,n;ap caHhI 
( I\OCbIMIIIa A.4) io 

Ko3cbcb11u11eHT (I\OCbIMIIIa A.6) aJibIHa.D;bl k 
Ko3Q>Q>11u11eHT(I<ocb1MIIIa A.6) aJiblHa.IJ;bl 0 

T¥TI<anap cattbl ( I\OCbIMIIIa A.4) aJibIHa.D;bl Zn 
T¥fI<aJiap,n;bIH; 6epiinic cattbI 
( I\OChIMIIIa A.4) aJiblHa.D;bl Un 

T¥TI<aHbIH; .n11aMeTPi, MM dn 
T¥TI<aHbIH; ¥JbIH.IJ;bIFbI l 

Illimurnp,n;bIH; ChIPTI\bI 
.IJ;HaMeTPi,M (I\OChIMIIIa A.7) aJibIHa.D;bl dH 
Illimurnp,n;hlH; iIIIKi .n11aMeTPi,M 
(I\OCh!MIIIa A. 7) aJiblHa.D;bl d. 
IlIJIHUTIH; ¥JbIH.IJ;bIFbl,M (I\OCbIMIIIa 
A.7) aJiblHa.IJ;bl lw 
IlliIHUTap,n;bIH; CaHbl ( I\OCb!MIIIa 
A.7) aJibIHa.IJ;bl iw 
IlliI11uTep.n;iH; min T¥PY .n;an.n;iniri 
K03cbcb11u11eHTi A 

IlliIHUTiH; etti,M (I\OCbIMIIIa A.7) aJibIHa.IJ;bl bw 
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1 2 3 
Heri3ri napaMeTpnep.n;itt; ece6i 

I<o3FanTK,hIIIITJ>li( ai1Han,n;1>1py 
MOMeHTi, HM MK 
J<o3FanTK,hIIIITJ>li( MaKCHMan 
｡ｩＱｈ｡ｮｾＱｰｹ＠ MOMeHTi, HM MK max 
I<mKany.n;1>m CTaTHKanJ>Il( MOMeHTi, 
HM Mc=MKmax *13 
l<mKaJIV.D;J>IH; oprnma ｰｾｈｙｃｊ＾ｊＬ＠ MM rm=(D+d)/4 

zt=l 6Memax ＪｾＯＨﾵＪｱＪＷｴＪＨｄＭ
J<mKany 6eTiep.n;itt; caHJ>J d)(D+d)2) -
J<J>Jcy KVIIIi, H P"=Mcf(rm *µ*zr) 

)l(yKTey ｋ･ｰ｣･ｮ｣ｩｲｮｔ･ｯＮｮ［ｩｾ＠ ece6i 
MaKCHMan MOMeHTKe caiiKec 
HIB.D;i 6iniKTiH; 6¥PJ>JIIITJ>Il( 
)!(J>Jn.!l;aM.D;J>IFJ>I, ーｾ＠ (l)M=mlM/30 
lliMi 6iniKTiH; 6¥PJ>IIIITl>IK 
ＩｊＨｊ＾ｊｮＮｄ［｡ｍｾｉｆｊ＾ｉＬ＠ ｰｾ＠

(Kap610paTOpn1>1K l(03FanTI(J>JIIITap 
ymiH) ro.=roM/3+50*7t 
lliMi 6iniKTiH; 6¥PI>IIIITl>Il( 
)!(J>Jn.D;aM.D;J>IFJ>I, ｰｾ＠ (,n;H3enJ>,n;ep 
ymiH) ro0=0, 75roN 
TpattCMHCCHJllil>IH; 6epinic 
l(aTJ>IHaCJ>J Urn=uo *uKn 
AsTOM06Hn1>,n;iH; aHliananrn 
Maccanap1>IH eceme anaTJ>IH 

{)=1 +Ot*UKn2 
ｋＰＳ｣｢｣｢ｈｾｈ･ｈｔ＠

IniHicTiH; 6iniriHe KemipinreH 
aBTOM06HnJ>.D;iH; ｈｈ･ｰｾｭｬ＠ MOMeHTi Ja=8Mr//u.,,2 

lliMi 6iniKKe KemipinreH 
aBTOM06HnJ> l(03FanJ>ICJ>IHJ>li( 
Ke,n;epri MOMeHTi M'"=Ga\llTn/(u.,, *·llm) 
Eip op1>rn.n;a T.\[pl>III l(any.D;I>IH; W tF0,5J aroe ｾｍｋｭ｡ｸｦＨｍｋｭ｡ｸＭ
:>!GlMhICJ>I M'") 
Eip op1>rn.n;a T¥PI>III I<any.D;J>JH; 
MeHiniKTi )!QlMJ>ICJ>I, .ll;)J(/cM2 atFWJ(zt-7t*(D2-d2)) 
Eip op1>rn.n;a T.\[pl>III I<any.D;J>IH; 
rneKTiK MeHilliKTi :>K¥MI>ICJ>I ()J(ett;in 
aBTOM06Hn1>,n;ep ymiH), .ll;)J(/cM3 r ai; 1 50 ... 70 
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1 2 3 
Eip opbIH.D.a 'f¥Phm 1<a.rry.n.h1a 
rneKTiK MeHrniKTi ｾ｢Ａｃ｢ｬ＠ ()l(yK 
aBTOM06HJib,!1.ep yrniH), _n)!(fcM4 r ai; i 15 ... 120 

MaKCH:Ma.rr MOMeHTKe caii.Kec 
H:iH.n.i 6iniKTia 6¥PblllITbll\ 
)l(bIJI.D.aM.D.bIFhI, pa.n. 
)l(eTeKrni .n.ncKTia oprnrna 
TeMnepazypacb!Hhia KeTepinyi, 
rpa,!J. ti.t=vWtf(mH*c) 
InitticTi 6ip l\OChm )l(i6eprett.n.e 
)l(eTeKrni .n.ncKTia rneKTiK oprnrna 
TeMnepazypachIHhia KeTepinyi, 
rpa.n. r ti.tl 10,0 

EenrneKTep.n.ia ece6i 
K,bICl\billl cepinnenepi 

TapTbIJIFaH )l(aHe CbIFhIM.D.a.JIFaH 
cepinnenep.n.ia )l(H:bIHThII\ KYllli,H P 0=(0,05-0,08)P H 

Eip cepinnettia CbIFbIM,!l.ay Kyrni,H Pn=(PH +Pa)lzn 
Eip cepinnettia P¥1\CaT eTinreH 
CbIFbIM,!l.ay Kyllli,H a.JiblHa,!1.bl 800 

,nnaMeTPnep.n.ia 1<aTbrnacb1 Dn/dn 

foroa.rry Keptteyi,Mna t=8kDn *Pn/(7tdn3
) 

llleKTiK foma.rry Keptteyi, Mna r • i 700 ... 900 

OoaM.n.ap)J.b1a TOJibII\ caHbI i=in+l,5 
Cepinnettia 1<arna.D.hII\ 
K03IDIDH:U,H:eHTi,HIMM Cn=Gdn 4/(8D/*i) 
Cepinnettia M)'MKiH.D.iK 1<aTaa.D.hII< 
K03cbcbnu,H:eHTi,HIMM a.Jib!Ha,!J.bl 36 .. .40 
Te)l(erirn )l(anch1pMacbrnh1a T03Y 
rnaMaCbI,MM IH=0,5on 
IJiiHic TOJibll\ a)l(b!paTbIJIFaH 
)l(aF.n.aH..n.aFhI 6ip cepinnettia 
MaKCH:Ma.JI Cb!Fb!M)J.ay Kyllli,H Pnmax=Pn+Cn *lH 
Ax<b1paTbIJIFaH initticTia cepin-
nenepittia ChIFhIM.D.av Kyrni, H PHmax=Pnmax *Zn 

lJiiHiCTi a)l(b!paTaTbIH m1<a 
Tvr1<aHbla 1<ayimi I<H:Machrn.n.a 

WH=rt*d 0
3/32 ninyre Ke.n.epri MOMeHTi 
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1 2 3 

TµI\arrap rnerrepiH.n:e KYillTep.n:itt: 

apeKeTiHiH; morni MOMeHTiHiH; 

010rni KepHeyi cr"=Pumax *l/(up *i*Wn) 

l1Iorni MOMeHTiHiH; IlleKTiK morni 

KepHeyi [<JH] 140-160 

)l{eTeKTeri JJ:liCKTiH; icyrrrneri 

lllrrHQTi TeCiKTiH; oprnrna 

paJJ:HYChl,MM fcp=( du +d.)/4 

)l{an:&1p:&my Kym Pw=M•max *Wrcp 

Tyiiicy ay.n:aH:&I Fw=0,5(du-da)lw *iw 

lllrrHQTep.n:itt: )l(aI1:&1p:&my 

KepHeyi,Mna crc=Pwl(F *a.) 

lllrrHQTep.n:itt: IlleKTiK )l(aII:&Ip:&my 

KepHeyi,Mna [<le] 15 ... 30 

lllrrHQTep.n:itt: I\lihIJIY KepHeyi,MIIa r-Pw/(iw *lw *bw *a.) 

lllrrHQTep.n:itt: IlleKTiK I\lihIJIY 

KepHeyi,Mna [ 't] 5 ... 15 
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2 liepinic 1'0pa6bIHbIU: ece6i 

Eepinic I\Opa6hIHhH:I ocbTep apanhII\TaphIH, OChTiK emneM.11.epiH, 
6iniKTep.11.i1:1 .11.HaMeTPiH, TicTi .!l.Ol:\FaIIal\Tap.11.hll:I M0.11.YIIi, TicTep.11.i1:1 Ken6ey 
6¥-PhIIIITaphI, TicTi .11.0l:\FaIIal\TaP T;})l(.!l.ep.11.i1:1 "JK¥MhICIIIhl eH.11.epi 
KecTenep.11.eH TaH..11.an aIIhIHa.11.hI. 

Heri3ri emneM.11.ep, ocbTep apanhIFhI, KHHeMaTHKa, )l(eTeKIIIi )!(;}He 
apanhII\ 6iniKTep.11.i1:1 T¥PaI<ThI TicTecin T¥PaThIH TicTerepiIIITep )l(\'map.11.hII:\ 
6epinic caHhI, apanhII\ 6iniKTil:I T¥Pal\ThI TicTecin T¥PaThIH TicTerepIIIiKTil:I 
TiCTep caHhl, eKiHIIIi 6iniKTil:I 6ipiHIIIi 6epinic TicTerepIIIiKTil:I TiCTep caHhl, 
6epinic I\Opa6brnh11:1 )l(\'KTeMenepi, TicTi .11.e1:1reneKTep.11.i1:1 etti, ynniK M0.11.YIIH, 
6enriIII IIIe1:16ep.11.i1:1 .11.HaMeTPi, T¥Pal\Thl TicTecin T¥PaThIH TicTep.11.i1:1 
ｾｔ｡ｰｨｲｮ｡＠ ;}Cep eTeTiH KYIIITep, 6ipiHIIIi 6epinicTi I\OCI\aH.11.a TicTep.11.i1:1 
ｾｔ｡ｰｨｲｮ｡＠ ;}Cep eTeTiH KYIIITep, eKiHIIIi 6iniKTil:I ece6i, H;}TH)l(eJiiK 
Keptteynep ecenTenin IIIhIFaphIJIFaH. EcemenreH M;}JiiMenep.11.i 2.1 KecTere 
KemipeMi3. 

2.1 KeCTe-Eepinic I\Opa6hIHhII:\ ece6i 

M;}H-
KepceTKiIIITep EcemeiiTiH dionMVJia .11.epi 

1 2 3 
HeriJri enIIIeM.11.ep 

K,o3FaIITI\hIIIITbll:I MaKCHMaJI 
aH:HaII.11.bIPYIIIhl MOMeHTi MKmax 
Kmcpcpm . .(HeHT ()l(e1:1in 
aBTOM06HJib.!1.ep.11.i1:1 6epinic 
I\Opa6Tapbl ym:iH) k.=14,5-16 
Ko3cpcpHUHeHT ()l(\'K 
aBTOM06HJih.!1.ep.11.i1:1 6epinic 
I\Opa6Tapbl ym:iH) k.=17-21,5 
Eepinic I\Opa6hIHhII:\ )l(hIJI.!l.aM.11.ary 
K03<!><!>HUHeHTi U1 
3MilHPHKaIIhll\ K03IDIDHUHeHT k,i=4-4,6 

OcbTep apanhIFbI 
)l(eTeKTeri 6iniKTil:I aH:HaII.11.bipy MBblX 
MOMeHTi,HM 
OcbTep apanbIFhI,MM aw=ka(Mublx)1'J 

Eepinic I\Opa6b1 
TicTi .11.0l:\FaIIal\Tap T;})l(.!1.ep.11.i1:1 
)1(¥MblCIIIbl eHi,MM b=(O, l 9-0,23)aw 
Tio.11.IIIHnHHKTep.11.i1:1 etti ()l(e1:1in 
aBTOM06HJib.!1.ep ym:iH),MM B=(0,25-0,28)aw 
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1 2 3 
IlO,!l;IllliTIHliKTep.D;iH. etti ()l(yK 
asT0Mo6m1b.LJ;ep VIIIiH),MM B=(0,20-0,25)aw 
EKi )l(al(TbI TicTi My<Prn 
CHHXpOHli3aTOpMeH ( )l(eH.in 
aBTOM06Hnb,D;ep yrnitt) H=(0,68-0, 78)aw 
EKi )l(al\TbI TicTi MY<l>Ta 
CliHXpOHli3aTOpMeH ( ｾｋ＠
aBTOM06Hnb,nep yrniH) H={0,40-0,55)aw 
HeriJri enrneM,nep 
Eepinic I<Opa6bIHbIH. ocbTiK 
enrneM.D;epi ( ｾｋ＠ asToMo6Hnb,nep 
yruitt), MM: 
TepT caTbinbI 1=(2,2-2,7)aw 

Eec caTbinhI 1=(2,7-3,0)aw 

AnTbI caTbinbI 1=(3,2-3,5)aw 

TepT caTbinbI 6epinic I<Opa6 1=(3,0-3,4)aw 
()l(eH.in asToMo6Hnb yrnitt) 
EiniKTep.niH. ,nHaMeTpi 
Yrn 6iniKTi 6epinic I<Opa6brn,naFbI 
)l(eTeKTeri )!(;me apanbII\ 
6iniKTeP.D;iH. .D;HaMerpi d=0,45aw 
Yrn 6iniKTi 6epinic 1<;opa6hrn,naFbI 
)l(eTeKTeri )!(;)He apanbII< 
6iniKTep.D;iH. .D;HaMerpi 
( lllnliUTep.n;iH. irnKi 
,nHaMerpi)(}\ocbIMrna A. 7) 10x46x56 
EiniKTiH. eH. ynKeH ,nHaMeTpi MeH 
TipeK apanbII<TapbI apacbIH.D;aFbI 
apa 1<;aTb1Hac: 

apanbII< 6iniK yrnitt d/l=0,16-0,18 

)l(eTeKTeri 6iniK yrniH d/l=0,18-0,21 
lllnHUTi 6eniritt.D;e )l(eTeKrni 
6iniKTiH. ,D;HaMerpi d=k,iMKmax 1/3 

KHHeMaTHKa 
I\03FanTI<bllllTbIH. MaKCHMan 
aiittan.D;bIPYlllhl MoMeHTi, HM MKmax 
}\anbITITbl,MM ffin 

TicTiH. KecKiH 6YDbilllbI, rpa,n <lw 
TicTiH. Ken6ey 6¥pbilllbI Ｈｾｋ＠
aBTOM06Hnb.D;ep yrniH), rpa,n 13=25-40 
TicTiH. Ken6ey 6¥PbilllbI ()l(eH.in 
aBTOM06Hnb,D;ep vrniH), rpa,n 13=20-25 
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1 
EipiHIIIi 6epinic-re 6epinic cam.I 

)l(eTeKIIIi :>K:me apaJihll< 
6iniKTep,D;il{ T¥J>fil\l'hl TicTecin 
T¥J>aTh!H Tic-rerepinrrep 
"'vu ... ..,.n;LIH; 6epinic CliHI>I 
ApaJihll< 6iniKTeri 6ipimni 6epinic 
TiCTerepnriKTiB, TiCTep cam.I 

Apanbll\ 6iniKTi1::1, T¥J>fil\l'bI 
TicTecin T.¥PaThIH TicTerepnriKTiB, 

2 

lllernvi 

Tic-rep Cam.I z2=un *z1 
EKimni 6iJiiKTia, 6ipimni 6epinic 
Tic-rerepmiKTiH; riCTep cam,1 z.i=u1*z1*z3/z2 
Eepinic I\OPa6hIHbll::I, :>KVKTeMenepi 

TiCTi ,ne1::1,reneKTep 
TicTi .nenreneKTep,ZJ;il{ eHi b=(S .. . 8)m0 

cos6 

COSllw 
YIIITiK MO.lIVJib,MM ms=mnfcosl3 

EipiHilli 6iniKTi1::1, T¥PaI<Thl 
TiCTecin nroanrn riCTerepIIIiri 

ApaJihll< 6iniKTiH; T.¥PaJ\l'LI 
ric-recirr nroaTLrn Tic-rerepmiri 
EKimni 6iniKTia, 6ipiHIIIi 6epinic 

dw0 .3=m5 *zi/cosl3 

riCTerepmiri dwz4=ms *zJcosB 
T.llOaJ\l'hl TicTecin nroaTLIH TicTep,ni1::1, :>KYIITaPbIHa acep e-reTiH KVIIITep 

IlleH;6epnix P n.,=Mkmaxlr wn.> 

Pa,nHan,nLI PRn.,=P n.> *tgaw/cos(3 

l\am.mThl P nn.,=P n.J( cosawcosl3) 

Pa,nHan,nbI 

14 
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I 2 3 

J\aJihlIIThl P n1=P1/( cosawcosf)) 
EKiHini 6iniri IllJHUHep,niH, 
,nmlMeTPi da.o 

EKiHIIli 6iniKTil( ece66i 
)l(yK aBTOMo6rnu..uepi 6epinic 
1<opa6TapbIHbll( KapTepnepiHil( 
OCbTiK emneM,nepi, MM 

Eec caTbIJibI 1=(2,7-3,0)aw 
TicTi ,nol(FaJiaI<Tap T:l)!(,rtep.ail( 
ｾｬ｢ｬｃｉｉｬ｢ｬ＠ eHi,MM b=(0,19-0,23)aw 
)l(yK aBTOM06HJib.llep yUiiH 
110.lllllHIIHHKTep.ail( eHi,MM B=(0,20-0,25)aw 
)l(yK aBTOM06HJib.llep.neri eKi 
)!(ah."Thl TicTi My<l>rn 
CHHXPOHl-13aTOpMeH H={0,40-0,55)aw 
TipeKTeH TicTerepillliKKe ,neiiittri 
apa.rrhlK, MM 
r OpH30HTaJI )!(aJblh_"TaFbl 
KYllITep.nia aiiHaJI.llhlPY 
MOMeHTi,HM Mr=l1*P1 
BePTHKa.rr )!(aJbil\TaFbI K)'IllTep.uia 
aiiHaJI.!J.hlPY MOMeHTi,fu1 M 0=l1*P2 
Zt TicTerepilllKe KeneTiH ecenneH 
aiibipaTbIH allHaJl.llbIPY MOMeHT Mn=MKmax*u1 

EH. VJIKeH Hiny MOMeHT,HM MKJ=(M/+Ma2) Ir.! 

H:iTH)!(eJiiK MOMeHT,HM MneJ=(Mn2+ MH/) 112 

H:iTH)!(eJiiK KepHey,Mna OoeJ=M0e/(O,l *da}) 

llleKTiK H:lTH)!(eJiiK KepHey,Mna [cr,,....l 200 .. .400 



3 ｋ｡ｰＮｵ｡ｈＮＡｬ｢ｉｾ＠ 6epiJiicTep,z:d ecenTey 

Kap,!!,aH,!l,hlK. 6epinicTep,!!,iH; ¥JhIH,!l,hlFbl, meKTi ai1Hanhlc :>Kmnm, 
Kap,!1,aH,!l,bll\ 6iniriHiH; ChIPTl\hl )l(;me imKi ,!l,HaMeTPJiepi, aHK;aCilaHblH;, 
Toncanap,!1,hIH;, amanap,!1,hIH; emueM,!!,epi aHbll\Tana,!l,hI. AitHan,!!,hlpy MOMeHTi, 
HOpMan KYillTep, Hiny, l\HIO KepHeynepi ecemeniHe,!l,i (3 .1 KecTe ). 

3 1 KeCTe - K ap,!J,aH,!l,hll\ 6" . 6" 1mKT1H. ece 1 
KepceTKiwTep Ecemei1TiH qiopMyna M::rn-

,!J,epi 
1 2 3 

Herhri enmeM,!J,ep 

T¥JI T¥JIFa 

Heri3ri napaMeTPnep 

ABToMo6Hnh,!1,iH. MaKCHMan Vmax 

)l(hIJl,!1,aM,!l,h!Fhl, KM/1.J (K.OCbIMIUa 8.4) 
Eac 6epiniCTiH. 6epinic CaHbl Uo 

,ll,OH;FanaK; pa,!!,HYChl,M r.o 

1-mi 6epinicTe 6epinic K.opa6blHhIH. 
6epinic caHhl 
K,03FaJITK.blllITblH, MaKCHMan MK max 

aHHan,!1,I.IPY MOMeHTi, HM 
AsTOM06HJih,!l,iH; TOnhll\ >Kyri Ga 
ApTl\bl ocbKe KeneTiH canMal\ Gcu 
lllHHaHhl )l(QJIMeH iniHicy cp 
KOJ<bcbm.1HeHTi 
AitK;aCThipMa ma6aFhlHhlH. dw 
,!l,HaMeTpi,MM 
Kap,!!,aH,!l,hII\ 6epiniciH,!l,eri 6iniKTep 'Y 
apachlH,!l,aFhI fomhlur 
11Henep,!1,iH; CaHhl (l\OChIMWa B.3) anblHa,!J,bl ZHrn 

I1HeHiH, ,!l,HaMeTPi,MM anhlHa,!l,hl d Hrn 

(J<OChlMWa B.3) 
JfaeHil{ ¥JblH,!l,blFhl,MM anb!Ha,!1,bl I Hrn 

(J<OCbIMwa B.3) 
Tonca awachr TeciriHiH. anblHa,!l,hl d 
,!l,HaMeTPi,MM (l\OCblMWa B.3) 
Cb1pT )l(aJ<TaH J<apaFaH,!l,a rnnca anblHa,!l,hl H2 
amanapbIHbIH. apacbIH,!1,aFhl 
J<aWhil\Thll\,MM (l\OChIMWa B.3) 
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l 2 3 
li-E I<HMaCh!Hbll{ TiK6¥Pbllllbl L 

l:IC3b!H,!l.b!Fbl 
lib J<aTh!HaChl k K03cpcpHUHeHTKe 1<aparr 

aJlhIH.ll.hl 
E¥PaJIY Ke3iH.n.eri ceprriM.n.iniK G 85000 

MO.ll.YJib, Mrra 
lllewyi 

Kao)l.aH 6iniri 
lifiH)l.i 6iJiiKTiH. MaKCHMaJI RHHaJIY IIKmax=2,65 Ywnax uJrx 

• • • -1 )!(H!JllrI,MHH 
l>epinic 1<opa6brn)l.arh! )!(eTeKllli M1=Mxmox 
6iniKTitt. aiiHaJI)l.bIPY MOMeHTi, HM 
TeMeHri 6epinicTe ecerrrreH M=M1*uo 
aiib1paTbIH Kap.n.:m 6iniriH)l.eri 
aHHaJl)l.h!PY MOMeHT,HM 
EiniK I<HMaChIHbIH. ill!Ki d 
)l.HaMe'fPi,MM 
EiniKTitt. ¥3bIH.ll.bIFbI,cM Lk 

}\a6b1prach!HhIH. I<aJihIJi..ll.hIFhI,cM 0 
DiJiiK I<HMUCb!HblH CblpTl(bl D 
)l,HaMeTpi 
Kap.z:t:aH.ll.bII< 6iniriHiH. ll!eKTiK LKmax=(0,83* l 07*(D2+dl)1'l)/nx 
:IC3h!H,!l.h!Fhl,CM [) 'h ma.x 
Kap)l.aH)l.h!I< 6iniKTil-{ K,ayimi ｮｾ ＱＱ ］ＱＬ＠ 18* l 07*(D"+d2)1T"/Lxma/ 
aHHaJ!hIC )!(HiJJiriHe 
Kap)l.aH)l.hII< 6iniKTiH; K,ayimi rneKTi IIxp=( 1,5 ... 2)*nema.x 
aiiHaJih!C )!(HiniriHe (fOCT) 
Kap)l.aH,U.hIK, 6iniri K,¥6b1ph1 W,=7t(D4-d4)/(16*D) 
l\HMaChIHbIH; 6¥panyra K,apchmacy 
MOMeHTi,MM3 

}\¥6b1p,u.hIH. 6¥PaJIY KepHeyi,Mrra -r.=MIW, 

}\¥6bip I<HMaCb!HblH rromipJihlK 
• 4 

MOMeHTl,M 
J,=7t(D4-d4)/32 

li¥Panbm K.aJIYhl 6¥PhilllbI, rpa.u. Q.= 180*M*Lq,/(J,G7t) 

Eip MeTpre rnaK,1<aH)l,a K,¥6bip.ll.bIH; e,=Q,IL, 
6¥0aJih!II I<aJIYhl 6:¥Pbllllbl, rpa,u. 
l>iniKTiH. 6¥PaJIY Ke3iH,u.eri 8x:S3 ... 9 rpa,u. 
K,RTTblJ!blK, rnapTbl (6iniKTil-{ 6ip 
MeTpiHe rnal(J<aH.n.a), rpa,u. 
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Aiil\aCThIPMa MeH ama 
l 2 3 

Ai:il\aCT1>1pMa Keciri apaci:.JH,I(af'hl H=l,57*M 11
J 

apani:.11(,, MM 
Afu\aCTbipMa Keciri apaci:.1H,I(aF1>1 H=l,57*(85*Gc11 *rKo *q>/uo)"J 
apaJibll\, MM 
Attl\aCTblpMa Keciri apac1>1H,I(aF1>1 ani:.ma,I(:i:.1 H 
apan1>1J\, MM (l\OCJ>IMIIIa B.3) 

EiniKTep ece6i 
Ai:il\aCThIPMa ece6i 

Kap.I(aH noAIIIHIIHHKTepiHiH, lK=H- lttrn/2 
l\apaMa-K,apcbl opHanaCl\aH imeni 
IPOJUIKTep apaci:.IH,I(aFbI l\alllbil\Tbll\ 

cosy 
THeKTiH, opTac1>1Ha ;)cep eTeTiH Pw=l OJ*M/(lK *cosy) 
mapTTbl HOPMaJJb KVW 
Pm KytIITiH, HiHi,MM h=lj2-H/3 
THeK K,HMaCbIHI>IH, l\apci:.macy Wa=O,ldwJ 
MOMeHTi,MM 3 

THeKTiH, A-A l\HMaCbIH.I(aFi:.1 Hiny cr"=Pwh!Wa 
KepHeyi,M11a 
THeKTiH, A-A l\HMaCblHAaFhr meKTiK LH 200-300 
Hi11Yi KepHeyi 
THeKTiH, A-A l\HMaChIH.l(af'b1 l\Hhmy 'ts=4P/(7tdw z) 
KepHeyi,M11a 
THeKTiH, A-A K,HMaci:.IH.l(aFbl weKTiK 'ts 60-100 

K,Hbl.IIY KepHeyi, 
Tonca awaci:.rHb1g ece6i 

Prn KYwi ;)Cep eTeTi HyKTe.l(eH c=((H2/2-L/2)'+(D/2)')''' 
TeciKTiH. rneTiHe .l(eHiH apanbIK. 
Awa.l(af'bI HiH A 

E-E I<HMa.l(ari:.1 TiK6¥PJ>IWTbIH, eHi B 
Awa.l(arbr E-E l\HMaCbII{J>IH, Hinyre 
K,apcbmacy MOM8HTi,MM 3 

Wa=l*h 2/6 

Awa.l(aFhl E-E I<HMaCJ>IH,bIH. 6ypayra 
K,apci:.macy MOM8HTi,MM 3 

Wt=k*l*bz 

Ama.l(aFbI 11iny KepHeyi,M11a cr"=Pw*a!Wa 
Awa.l(af'bl 6ypay KepHeyi,Mila 'tK=Pw *c/Wt 
Arna.l(aFi:.1 meKTiK Hiny KepHeyi, O'" 50-80 

M11a 
Awa.l(af'bI weKTiK 6ypay Keptteyi, TK 80-160 
Mila 
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4 iKeTeKrni 6eJI.rdKTil( ece6i 

ApTI<bI 6en,ll,iKKe KeJieTiH CaJIMfil\, >KyKTeMeHi 1<aiha 6eJI,ll,iKTepre 

rnpary, rmrnaHbIH, )!(OJIMeH iniHicy ｋｯｊ｣ｬ＾ｱｮｮＮｾｈ･ｈｔＬ＠ peccop,ll,bIH, 6eKiTeTiH 

opTaCbIMeH ,ll,OH,FaJiaI<TblH, oprnrna Cbl3blFblHblH, apaJiblFbl, ,D;OH,FaJial\TbIH, 

TeH,ceny pa.ll.HYCbI, 1<ayblnTbI I<HMaHbIH, emueMi, 6anKa 1<a6b1pFaCbIHbIH. 

ｉ＼｡ｊｩ｢ｉｾ｢ｉｆ｢ｉ＠ 1<a6bJJI.D;an aJibIH.ll.bI. 

Een,D;iKTeH l)'CeTiH )!(YKTeMe,D;eH )!(OJI.ll.bIH, HOpMan peaKIIH.llCbI, TiK 

)!(a3bll\Ta TiK peaKIIH.llHbIH, ;icepiHeH 6oJiaTbJH 6eJI,D;iKTeri mo MOMeHT, rnpry 

KYIII, ropH30HTan )!(a3bil\TaFbI Tapry KyrniHiH. ;icepiHeH 6onaTbIH 6en,D;iKTeri 

HiJiy MOMeHT, 6en,D;iKTi 6¥paHTblH peaKTHBTi MOMeHT, I<:HMa,D;aFbl IlOJI.llpJibII< 

HHepIJHH MOMeHT, TiK )!(a3bll\TaFbl 6en.D;iKTil{ HinyiHe Ke,D;epri MOMeHT, 

ropH30HTaJI )!(a3bIJ<TaFhI 6en,D;iKTil{ HinyiHe Ke,D;epri MOMeHT, KYP.ll.eni Ke,D;epri 

KepHeyi, 6eJI,D;iKTiH, 1<ayimi l\HMaCblH,D;aFbl 6¥PaJIYb!Ha Ke,D;epri MOMeHT, 

6wany KepHeyi, mo KepHey ecemenin IIIbIFapbJJia.D;bI. EcemenreH 

M;iJiiMerrep.D;i 4.1 KecTere KeJ1TipeMi3. 

4.1 KecTe- Typa CbI3bll\TbI I<03FaJibICTa :>KeTeKIIIi 6en.D;iKTiH. ece6i 

K,opceTKirnTep EcemeiiTiH cl>opMyna M;iH-

,D;eoi 

I 2 3 

TonbII< canMa1<,H 

ApTl\bI 6en,D;iKKe KeneTiH canMal\, H G2 
)l(yKTeMeHi 1<alirn 6en.D;iKTepre m2=l,l ... 1,2 
Tao a TV 

lllHHaHblH, :>KOJIMeH iniHicy q>=0,8-0,9 
KOJmmHIJHeHTi 

Peccop,D;bIH. 6eKiTeTiH opTacbIMeH L 
MeH .ll.OH.FaJiaJ<Tbil{ oprnrna 

Cbl3blFblHhlH, aoaJib!Fhl, M 

,ZJ;01wana1<Tbil{ TeH,ceny Pa.ll.HYChI, M rK 
l\ayb!IlThl I<HMaHhlH; 0JllllCMi 

6HiKTiri,M H 

6HiKTiri,M H 

eHi,M B 

eHi,M B 

TiK )!(a3hIJ<Ta 6anKa 1<a6h1prnChIHbIH, 8, 
ｬ｜｡ｊｩｨｬｾｨｬｆ｢ｬＬｃｍ＠

fop1130HTaJI :>Ka3bIJ<Ta 6anKa lh 
1<a6h10FaCbIHhlli ｊ＼｡ｊｩｨｬｾ｢ｬｆｨｬＬｃｍ＠

,l1;11HaMHKaJihlJ< K03cPcPHIJHeHTi K11=1,5 ... 3 
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1 2 3 
lllewyi 

Een,11,iKTeH TYCeTiH xyKTeMe,11,eH Rz1=Rz2=m2*G2/2 
)l(OJI,11,hltt; HOPMaJI peaKQIDIChI,H 
TiK )l(a3hII\Ta TiK peaKQmrnhrtt; MH .• =R,, *l=Rz2*1 
;;,cepitteH 6onaThIH 6eJI,D,iKTeri mo 
MOMeHT,HM 
Tapry rcyw,H PT1=PT2=R,1*cp=Rz2*<p 
fopH30HTaJ1 )l(a3hll\TaFhl Tapry MH.r=PT1*l=PT2*l 
rcywittitt; Pep ;;,cepitteH 6onaThIH 
6en,11,iKTeri Hiny MOMeHTi,HM 

oeJI,D,iKTi 6¥PaHThlH peaKTHBTi M""=P Tl *rk=P T2 *rK 
MOMeHT ,HM 
l<,HMa,11,aFhr nom1pJihII<: HHepQHH ly=c51*bl(b+3h)/6 
MOMeHTi 
TiK )l(a3hII<:TaFhI 6en,11,iKTitt; Hinyitte W.=2*1/B 
Ke,11,epri MOMeHT 
IlomrpHblH MOMeHT HHepQHH lx=02 ＪｨｾＨｨＫ＠ 3 b )/6 
ceqeHH.ll 
f OpH30HTaJ1 )l(a3hll\TaFhl 6eJI,D,iKTitt; Wr=2*1x/H 
HinyiHe Ke,11,epri MOMeHT 
Kyp,11,eniKe,11,epriKeptteyi <J"3=MH . .fW9 +MH.rfWr 
Een,11,iKTitt; r<:ayinTi I<:HMachrn,11,arhr W.p=2*c51*H*B 
6¥PaJIYhIHa Ke,11,epri MOMeHT 
E¥Pany KepHeyi,Mna ｲＭｍｾｗＢＢ＠

llleKTi ttiny Keptteyi [CJ] 
llleKTi 6¥PaJIY KepHeyi [ •] 
,[(HHaMHKaJihll\ X¥KTeMe MH=Rzl *K.n *l 
)l(aF,11,aiihIH,D,a TiK )l(a3hII<:TaFbI 
6¥Pany MOMeHTi B BepTHKaJlhHOH 
IIJIOCKOCTH 
I1Io Keptteyi <JH=MH/W 
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5 AsToMo6uJib AmluJ>epeuuuaJibIHbl._ ece6i 

CaTeJIHT opTaChIHaH OTKeH pa,n;Hyc, caTeJIHrrep caHbI, caTeJIHTTbIH, 
,n;HaMeTPi, .n;mp<l>epeHU:HaJI KopnycbIHbIH, K;aJibIH,,n;bIFbI, 6ac 6epiJiicTiH, 6epinic 
caHbI K;a6bm.n;an aJibIHa,n;bl. 

,lJ,H<l><l>epeHU:HaJI Kopnycbrna )l(eTKi3iJieTiH MOMeHT, mett,6epniK KYID, 
6ip caTeJIJIHTKe acep eTeTiH KYID, caTeJIJIHTTitt. 6ip TiciHe acep eTeTiH 
mett;6epniK KYID, ,n;H<i><l>epeHU:HaJI KopnycblH,n;aFbI )l(anblpbmy KepHeyi 
ecenTeJiiHe.n;i. 

CaTeJIJIHT ociHiH, ,n;HaMeTpi, caTeJIJIHT TipeneTiH 6erritt. ¥3hIH.D;bIFhI, 
iniHic 6¥PbilIIbI, caTeJIHT KOHYCbIHbIH, )l(apTbI 6¥PbIIIIbI K;a6hm,n;an aJibIHa.D;bI. 

}\mo KepHeyi, caTeJIJIHTiH, mett;6epniK KYIDi, caTeJIJIHT ociHe acep 
eTeTiH MeHmiKTi K;b!CbIM, ,n;H<i><l>epeHU:HaJI KopnycbIH,D;aFbl e3iny KepHeyi, 
caTeJIJIHTKe acep eTeTiH TiKe KYID· caTeJIJIHTTeH .n;H<l><l>epeHU:HaJI Kopnycbrna 
'f\'CeTiH ynecTiK K;b!CbIM, caTeJIJIHTTeH ,n;H<l><l>epeHU:HaJI KopnycblHa 'f\'CeTiH 
meKTi ynecTiK K;bICbIM, 6iniKTitt; oiibICbIH,n;aFbI imKi ,n;HaMeTP, 6¥pany KepHey 
ecemenin mrnpbJJI.D;bI (5.1 -KecTe). 

5. I KecTe- ,D.H<l><l>epeHU:HaJI ece6i 

MaH-
KepceTKimTep EcemeiiTiH Q>opMyna .n;epi 

I 2 3 
EeoinreHi 

}\03FaJITK;bllIITbIH, I<YaTbl Ne 
MiH.n;i 6iniKTiH, aiiHany )l(Hiniri, 
MHH-l Il11 

Eepinic K;opa6TbIH, 6ipiHmi 
6epinicTe 6epinic caHhI UKn 
Ilaii.n;anbl acep K03cbcbHu:HeHTbI n' 
CaTeJIHT opTacbIHaH OTKeH 
pa,n;Hyc,M R1 
CaTeJIHTTep caHbI Ne 
CaTeJIHTTbIH, .n;HaMeTPi D1 
,D.ml_><l>epeHU:HaJI KopnycbIHbIH, 
K;aJiblH,,n;bIFbl H2 
CarreJIHT ycTiH,n;eri TOMIIaK;TblH, 
,n;HaMeTPi D 

Eac 6epinicTitt; 6epinic caHbI Uo 
}\03FaJITK;bllIITbIH, MOMeHT 
6oiiblHIDa HKeM,n;enyminiK 
K03Q>Q>HU:HeHT kM=l,1...1,2 
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Illewvi 

1 2 3 
K,o3FaJITJ<bllllTblH; MaI<CHMaJI 
aHHaJIAbIPY MOMeHT, HM MKmax=MKH *kM 
,ll;H<l><l>epeHIIHaJI KopnycbIHa 
)l(eTKi3iJieTiH MoMeHT, HM M1=M.max *u•n *uo *n' 
,ll;H<l><l>epeHIIHaJI KOpnycbIHa 
)l(eTKi3iJieTiH wett;6epJiiK KYlll, H P=M1IR1 
Eip caTeJIJIHTKe ;icep eTeTiH 
KYlll,H P c=M1IR1=P/k 
CaTeJlJlHTTitt: 6ip TiciHe ;icep 
eTeTiH lllel'.(6epJiiK KYlll,H P3.c=Pc/nc 
,ll;H<l><l>epeHIIHaJI KopnycbIH,ll;aFbl 
)l(anblpbrny KepHeyi, MTia CJcM=PJF 
,ll;H<l><l>epeHIIHaJI KopnyCbIH,ll;aFbl 
weKTiK )l(anb1Pb1J1Y KepHeyi, Mila r CJcM 1=50. • .60 

CaTeJIJIHTTep ocTepiHil:( ece6i 
EeoiJireHi 

,ll;H<l><l>epeHIIHaJI)J;aFbl caTeJIHTTil:( 
ociHe ;icep eTeTiHH KYlll,H p 

CaTeJIJIHT ociHil:( ,nHaMeTpi D1 
CaTeJIJIHT TipeJieTiH 6erril:( 
Y3blH)J;blFbl H1 
IJiiHiC 6:<l0bllllbl A 
CaTeJIHT KOHYCbIHbII:( )l(apTbI 
6:<l0bllllbl A 

IlieIIIVi 

K.mo KepHeyi, MTia 'tco=4*P/(1t*d12) 

IlieKTi I<HIO KepHevi, MTia r 'ten l= 100 ... 120 

CaTeJIJIHTil:( wett;6epniK KYllli Pc=P/k 
CaTeJIJIHT ociHe ;icep eTeTiH 
MeHllliKTi J<bICbIM a=Pcfh1*d1 

IlieKTi MeHllliKTi J<bICbIM,MTia ral 68 
,D;H<l><l>epeHIIHaJI KOpnyCbIH)J;aFbl CJcM=Pc/F=MH *i• *ir.n * 
e3iJiy KepHeyi,Mila *n/(R1*k*d1*h2) 

sino sin(o*IIB()/180) 

tga tan(25*aill1()/180) 
CaTeJlJlHTKe ::icep eTeTiH TiKe 
KYID,H S=Q*sino=Pc*tga* sino* 
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