MAB3Y:

LLIHeKnn nw xumnxosura
ara bynraH KaHarn
TOo3anarmy
MaLLUHACUHU
Xmcoonaklu.



PEXA:

** LLIHeKnNu nw XnxosnapuHn
Typnapu Tyrpucuaa.

“*ACOCUN KypCaTKU4YSTapUHU
aHUKaLL.

*KyBBaT 6anaHcwu.

‘*MawwunHanapHu TOpTULL Ky4yura
Xucoonakuu.



LLIHeknapHu Typnapu:

L4m xXnxo3snapHu LWWHeKNnap)MalumnHanapra
ypHaTULL ycynu bynmnda kyumagaru typrapra
oynuHagw.

* 1-Typ - eTUK LUHEKNaPp;
* 2-TYP - FOPU3OHTanNb LLHeKNap,
* 3-TYP - BEepTUKanb LLUHeKNnap







ACOCUIN KypcaTKudnapu.

- |, WHEKHU TynpoK y3aTyByYu KUCMUHW Y3YHITUTI:

- [, LWHEKHWU KeCcyBYU KUCMUHU Y3YHIIUTN;

- dy WHEKHN gnameTpu;

- lllH LLUHEKHU KagaMW;

- V., LWWHEKHU KECYBYU KUCMUHU annaHuLnap CoOHWU;

- V,, MaLUMHaHN IOPULL TE3NUTH.

LLIHEKHWN YyKnHaOn y3aTyBYN KACMUNHU Y3YHITUTU. M.

1-typ- 1= lyuy + (0,5...1,0); ™.

2-1yp- ly=1,=(0,7..0,8) " by; M.

3-typ- = h.+(0,5..0,8); m.

by epaa: L,y — KAHaM HUWAONUIMHN Y3YHITUTA, M.
by — KaHarn TyOuHM 3HU, M

h -TPAHLIESAHN YYKYPIIUTU. M.



2. |_|JHeI<HI/I KECYBYM KNCMUHWN Y3YHITUTUA. M.
1-1yp- L= Ly
2-Typ- L =1y;
3-Typ- [l = h;

LLIHEKHK guameTpu. m.
1-Typ- d=08..11.; m.

2-Typ- dy=2 \/H-Km-(900-ﬁaﬁﬂ-Ka-KH-Kﬁ),—1+d§; M

3-Typ- dy = b, M.
Oy epaa: b, - TPAHLWESAHN 3HU, M.
.- LWWHEKHWN TEXHUK ML YHYMOOopNurK, m3/coar.
M,=450- (ds, — d3) - Iy - - K, - Kg - Kg' ; M3/coar.
Oy eppa: K -toMwwaTuLL KO3PPULNEHTH.
Di1,-LUHEKHW annaHuLinap CoHu,

Doin= 4,0...4,5M/c 1 Ba 3 Typ yuyH.
Wi =1,9...3,0 M/C 2-Typ Yy4yH Kabyn KunuHagw.



K, — LWHEKHU KEeCYBYN KUCMUHUN KNATTUTUHU XnUcobra
OJTyBYMN KOIPMPULINEHT.
K,=0,7...1,0.
K, -WHekHn Tynanpul koadpdpuuymeHtn. K,=0,2...0,4.
Kj-LUHEKHN rOpn30HTra HMcbaTaH ofvll KO3 ULIMEHTM.
K;=0,58...1,0
d,- WHeK BanuHu guametpu. M. d, = (0,2...0,3) d, ; M.
lllu-LLlHeKHl/l Kagamu. lllu=Ka -dy, 5 M.
w-LLIHEKHW Oypyak Tesnurn, paa/c.
Vaitn , PAA
R, ' ¢
4). MalwunHaHu xapakaT Tesnuru. (ropuwu). m/coar.
1Ba 2 Typ yuyH: O, =L ;—

- [.'0 ’coaT
I
3-Typ Y4yH V= — -
yp y y 10) dm-l}{ Smﬁ

) =




Oy epaa: -4yKUHAWMHWN Kecull KaTtnam KanuHmurm. M.

B- LULHEKHW ropu3oHTra HUcbaTtaH ofuil Bypyarn.
3= 80...90°

5). TexHuK uw yHymaopnuk, m3/coar.
290 - (I)-2* (@ — @) * (Ryy — Ryep)
- T
K, ' Sina
6y epaa: L -LUHEKHU Kagamu, M.
w!-lWHeK nepudepusicn 6ynnab rpyHT
3appadanapuHu bypyak Tesnurn. c.
w'=(0,4...0,5) w . c’
Ryp-KPUTWK pagunyc. Ry, =Rg,, M. Roaq= dea”
Q@-LLIHEKHWN KECYBYMN KUCMUHN KNSANUK Bypyarn.

1 1yp yuyH a=30...45°
3-Typ yyyH «a = 80...90°

2

I, = r




KYBBAT BAJIAHCWH

LLIHeKNK v Xuxo3ura ara oyrnraH MallnHanapHu
y3aTManapu yv4yH tanab stunaguraH KyseaT

Kynmgarnya aHuknaHagu.
Ny +Ny+ N+ N N, N N
Nt = ey 224 T4 2. kBT
[ Nop Ny Ny

Oy epna: Ny, Ny, Ny, Ny, Niop, Noo, N = YYKUHOVHK
Kasuwra, yH1 Xxavgawra,luHeKk epgamMmmaa YyKMHOUHN
banaHara Kytapuwra, YYKUHOUHW TPaHCNOPTUPOBKaA
bynaetraH nantaarm uwkKanaHvwmra,MmallMHaHn y3nHu
lopuLlnra, WHeK epgaMmuga YYyKUMHOUHM
TPaHCNOPTUPOBKA KUNULLra Ba MetaTterib OTIMYHU
y3aTManapura capdgiaHaauraH KyeseaTt. KBT.

Ny Ny, Niops NNy, —MOC paBULLIAA Y3aTMaNapHu @.un.k.



Ne=1072-05"Fu, dyn ; KBT.

Faiin = ]
1 Z X +
0,5 Ry - 5>1{+ ai{cgg dm tgay X+ 2 ] ( 6 ] arzcorl) KH
B 102 S
By epaa: F .- LUHEKHN annaHuWmMaani KapLUMmK Ky4m.

R, ,-LUHEKHWN paanycu. M. MUHeparnb rpyHTNnap y4yH:
1
Ry =052Cy, - ( ),0:25

R,—1,2...2,0 M cyBnu yyknHaunap y4dyH Ka6yn KUNMHaaw.
Cyn-HopHWUW auHamuk ynyarmymHuHr 3apbnap CoHum.

d1-LLUHEKHM DUP MapTa annaHvwnaa YyKMHOnHM oepuiu

KanUHIUMN. CM.

§;==60-100-9,-n"" cm. By epaa:

U, LUHEKHN TE3NUMN, M/C.  n —LUHEKHU OMp MUHYTAAru
60-w

annaHuwnap CoHM. ann/mMuH. n = —— ; ann/muH.
T




X-YyKnHaura 6ofnuk 6ynran koapduumeHT. MuHepans
yyknHgunapga x=0,4
CyBnu YyknHaunapga aca x=0,33.
Ao ~LUHEKHM YYKMHON OMNaH KOHTaAKT Oyp4aru.
1— 25)
LLl

Oy epaa: -kecunaéTraH YYKMHAW KaTnamn KanuHmnmrn, cm.

[
Z-LLHEKHWN KeCyBYMN nappaknapuHu CoHn, Z = ZTK ; AoHA.
i1

Aoy = arc - cos - (

@ ~LUHEK KECYBYN KUCMWUHWUHI TOPU3OHTra HUcbaTaH KNAnuK
Bypuarn.

a,=arc-tg- (L -t -d'). rpan.
Arap LWHEKHN YYyKUHOW BunaH OynaguraH KOHTakKTU ay.y = T,
pag.oynca y xonaa,

1 . 2 +1
NK = Ry - (81 Smﬂ).x“- (g).x+2. ds - tgay - — [1 _ ﬁ i (%)2]

kKBT. (3=80...90° LwWHeK YKUHUHT ropn3oHTra HucbartaH ofuLL
bypuarn.



YykmHauHu xanpawra (otuwira) capdpnaHaguraH KyBBart, KBT.

I, -p_ -9
N, = — P F6 ; KBT.
2-3,6-10

6y epaa: N -TexHuK U yHymaopnuk. m3/coar.

p_~4YKUHON 3UHIUTK, KI/M>.
U -ULL XUXO3UHUHT Typura 60oFnnK pasuiga YyKUHOUHN
Xapakart Te3nuru. Mm/c.

UyKuHOWHN WHeK épaaMuaa 6banaHara Kyrapuiara
KeTaguraH KyBBarT. KBT.

3-TYpP YUYH:
Ne=v, T (ly—05-1) Ko-Sinf-3,6""-107°; xsT.
1 Ba2Typnap yyyH:  N,=0ra TeHr.

Oy epaa: y_ -4yKUHAMHW COMULLTMPMA OFMPIINMK, H/M?
(5870...17100 H/m3 4 Ta Tonda rpyHTNap ydyH).



YyknHau TpaHcnopTUMpoOBKa OynaéTraH nautaaru
UwKanaHvwura capdgpnaHaguraH KyBBar. KBT.
1 Ba 3- Typnap yuJyH:
Ny = (N + Nipwn) * (1 + K 5 KBT.
by epaa: N}ImK-UJHeKHM nappaknapu ro3acum bymnnabd 4yyknHam
cypunaéTraHga xocun 6ynraH uwkanaHu KyYYMHW eHrmiura
capdnaHaguraH KyBBarT. KBT.

NflmK-UJHeK KOXyXura YyKMHOMHU ULIKanaHuwmnaa ek e

TOMOHJAH KenaeTraH r kKaTnamMumHU y3apo UlKanaHULWm
HaTuXacuga Xocus bynaeTtraH KapLnimnk KYYMHU eHrL yYyH
Tanab aTunaguraH KyBBarT. KBT.
K .-TPYHTHN cypuwga capdnaHaguraH KyBBaTHU XMcobra
ONyBYN KOIMPAPULINEHT.
K.=2,5...3,0.

N}mm =F, 0, ; KBT.
Oy epaa: F - LUHEK Nappaknapuaarn rpyHTHU ULLKanaHUL Kyyu.
KH.



V. w I - Ky cos® - 0y - Sinay, - tge - (Ly — 0,5 1)
3600 g-Sinf, - Sin(ay + 0y) - (Sin(ay + @) ’

Foy=f

By epaa: 9.- LWWHEK nappaknapu dynnabd
XapakarfiaHaeTraH YyKUHOWHW Te3nurn. m/c.
J.=w" R, Sinf, . Sin~ 1 - (ay,-0,) : M.

LyHgan knnuno:

_Vr'f'HT'(UZ'Rm'K
3,6-10%- g

| Cosg-Bm-Sinam-tggo |

Sin®(ay + 0,) - Sin(a, + @)

= (ly — 0,5 L)




cy e 2. R T
v LoV @ Rl Ko e
MILIK 6 1 ) K
3,6-10"-g
-0, - Sin“ay,

Sinf, - Sin®(ay + 0y)

6032

2-Typ YuyH: Ny = (Npmi + Noww) - (1 + Ko) ; kBT,

Niw = Gr- (Sin,, + CosB - f.)-dy - f m-n-60""-
10~3 keT.

Nﬁqu =G~ (Sinp, +Cosp_ - f )" li n-60"1.103
KBT.

Lol Ly =l
GF_HT'K}O')/F 2.11 T ll ,H.
i 1 I




Oy epaa: f-4YyKMHOWHM MeTansn bunall uwkanaHuL
koadpp. /=0,1...0,6

f ~4YKUHOWHKW YyKMHAW OunaH vwkanaHuwmaarn Koadad.
f.=0,4...1,0

Y. —HYKUHOWHW CONMULLITUPMA OFUPIUTA, H/MS.

K -toMLIaTmLL KO3 PULNEHTH.

w'-LLIHEKHWN Oypyak Tesnurn. ¢

[1.-TEXHUK UL YHYMOOPMUK. M3/coar.

R ,_ WUHEKHN pagnycu.m.

G -lHeKkaarn YYKUHANHUHT OFUPINTK, H.

[ ,-LLUIHEKHWN BUHTMN NIMHUSICUHU KYTapUInLL
oypyarn.l,=10...200

0 ,-LLUHEK BUHTNW NUHUACUHN KNSNUK Bypyaru.
0,=15...25°

@-MeTann ounaH YyKUHAMHKU MLIKanaHuw oyp4arm.
0 = arc taf



MalunHaHu opulinra capdiaHagurad Kyesear. KBT.

Y FO
N. . = —L - KBT
YM

by epaa: ). F-malunHara tTabecup aTyBYM YMyMUN
KapLUWNUK Kydnapu UmFmHaucun. KH.
Ujop- MaLUMHAHW Xapakart

Te3nuru = .M
' 19}op 3600-A ’ coart
Oy epga: A- To3anaHaéTraH 13aHuUHr KyHAanaHr Kecum

103acu. M2.

A=1-8 M*
d-TO3anaHa€eTraH Kkatnam KanuHmri,m
LLIHek epagamuaa YyKMHOAWMHW TPaHCMOPTUPOBKA
Kunuwira capdnaHagmraH KysBBar.

N. = Ny + N+ Ny ;KBT.



MeTaTtenb (oTrM4) HU y3aTmMacura capdgnaHagvraH KyBBar.

KBT.
M- Ko ¥, (95 — 92
Ny = 6 .
3,610 2-g
R,—R)- w(R.+R.) 1—Sin
4 B 01) 4 Sinal + n(Ruu + Ro) (p}KBT
Cosay g Cosg

6y epaa: 9;-0TrMY TOMOHUAAH YYKUHAMHWN OTULL TE3NUIN.  M/C.

O = Dajiy \/[(1 — Sing) Cos_lc,o].2 +1;
Uy -OTrndra YykuHam 6epunaétraHaa yHUHr KU Tesnuru. Mm/c.
Sina, - Sinf, M

Vs = " Ry » — ;
U Y Sin(ay, +6,) 7
R,,-OTrMY KypaKnapuHUHF paauycu, M. R,=2R,. M.




R ,-OTrnyra 4ykmHan bepunaetraH Hykranap
Mapkasmgarm paguyc. Mm.

R,=0,15 arap 9.45,=15 M/c 6ynca. R,=0,12
arap J,:4,=20 M/c Bynca
R,=0,10 arap V,5:,=295 M/c Bynca R,=0,07
arap J,4,=32 M/c byrca
aL-OTrMYHM MacCTKU HYKTacu Ba YYKUHOWHU OTULL
bolwunaHraH HyKkTacu opacugarn paganycrnapuHuUHL
6ypyarn. «al =40...500.
w,-OTrMY KypaknapuHu bypyak tesnuru, ¢

='9a17m paa
M R, c
@-4YYKUHOWMHW OTIMY Kypaknapuga viikananvwgaru
bypuarw.

@ =arctgf ;rpan.

W



YMymum tanab atunaguraH KyBBsart
Ny = Koax " N' 5 KBT.
K,., =1,2..14.
TopTUll Kyuwm.
Yyrta Typ Xxam ocMma ypHaTunmwm myHocadbaTtm bunaH
yd TYp Y4YH XaM MaKkCUMarnb TOPTULL KAapLUUIUK
Kydnapu kynmgarm doopmyna acocumga aHuKnaHagu.

ZF=FmiFHmiFHH; KH.

1TBa271Yyp: F\y = (Gg+ Gy + G+ X R, Cosay +
YRy - Sinay) - (f, £ 0);

3TYp -Fyy = (Gg+ Gy + G+ X Ry - Sinf )+ (f £ 0); KH



6y epna: Gg; G,,; G, —6a3aBuin MalLMHAHW,0CMa ULL XKUXO3UHU
Ba LUHeKAarn YYKUHAOMHWU OFUPIUK Ky4u. KH.
YpuHma Kyu
2Ry =Ky §t1.0,5- dy - tgay, -z Sin* . Aoy * (X + 2)_1 ; KH
2:10° (Ny+Nop+Ny+Np)
YR, = © KH.
dyntg(am+e)

oy epaa: K,

— YYKWUH[HW TYPH Ba IIHEKHU KeCYBYU KUCMUHHU KUSJIMTUTA OOFJIHK
OyJIraH yJIY0BCU3 KOIPPUIIMEHT

J-KecunaeTraH YyKUHOMHN KaTriaMUHWU KanUHIUTK, M.

X-4yykuHaura oofnuk oynraH koapduumeHt. x=0,33...0,4.

f,-fopywiaaru kapumnuk koddduumentu. £ =0,07...0,

S— =zRy ; KH.

g G i e B
F,,=—— ;KH.

tTe3
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