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Ymby ycnyOuii kypcaTMaza MallMHACO3NIMKAA WIUIATHIIAAWTAH JACTAJUIApHH XHUCcoOmaln
yCyJUlapy Ba yJIapHHU JIOMMXajialra OWJ acocuil MabiaymoTiap Oepwirad. bByHnman rtamkapw,
KeWMHTY BaKT/a MAallWHACO3IMKIAa KEeHr Kynamjaa QoiiganaHnuiaéirad sSHIY MaTepuamiap Ba
ylaapJaH TaiépiaHaguraH AeTaljlapHU XucoOjaml Ba JIOMMXANAIIHUHT Y3Ura XOC XyCYCHUSATIApH
XaKH1a MabIyMOTJIAp XaM KEITHPUIITaH.

Ymby ycnybuii kypcatma «MammHa aetamgapu» (aHugaH TabauM OJaéTraH KacOuit
TabJIUM Ba TEXUK HyHanummaa 6akaiaBpuaTiap yuyH MyJDKalaHTaH.

Ty3yBum(map): noi. 3. A0TyKaxXxopoB.

Taxpuzuu: 1.9.1., mpod.F. Xoxumeros, (TANUN, “Hazapuii MexaHuka Ba
MaTepHauIap Kapmiauru” kadenpacu npodeccopn)

VYenyOuit kypcarma kadenpa WHFHIMIIAIA MyXoKama STHITaH Ba (oiinananum yayH Tad-
cust atunrad. Maxkuc 6aéaum Ne (. . 20150.)

Ymby ycnybuii kypcatma HaMMTU  ycnyOuii KeHramu TOMOHHAAH YO ITHTa TaBCHS
STUIITaH. ( « » 2015 i) Ne
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Kupum
Xo3upru 3aMOH Tajabura xap TOMOHJaMa XaBoO OepaauraH OKOpPH MallaKaiu
Myraxaccuciuap Taiéprampa «MamumHa Jaetauiapu» (AaHUHMHT YpHU KarTagup. MammHa
JeTajapy KypCUHH Ypranumiia tanadanap MycTakuil (GuKpiam KOOWIMATHHE PUBOKIAHTHPHUIILIA
Kypc JoluxanapuHu YpHH Oekuécaup. Manakanu MyTaxacCUCiapAaH HII YHYMH IOKODH,
MycTaxkaM, cuaTid MaxcyJoT HMIUIA0 YMKapaJuraH, TallMII Ba yiaapAaH (oWgamaHuIl Kyrai
OYJIMIIMHY TabMHHJIAHM OJIaMTaH MallMHAJIap Ba MEXaHU3MJIApHH sSpaTuil Tanal stunaaud. byHuHr
YU4yH MallMHAJapHU JIOMMXajamjga MallMHa KUCMJIApUHUHT MYMKHH KaJap €HIWI, eTapiu
Japakaja MyCTaxKaM, MIIKAJaHWINTa YUIAMIIM, MIAKIU OJIHHA, WIIATUIMIIN KyJaid Ba XaB(dcus,
IIYHUHTIEK, JaBjaT CTaHJapTiapuja KYHWIraH TanaOnapHU TYyla KOHAMPUIAAWTAH OYIHIINTa
SPUIIUII Kepax.
ByHnan Ttamkapu, KUCMJIap WIIJIaH YUKKAH/AA SHTUCUTA Te€3 Ba OCOH aJIMAaIITHPHUIIAJWTaH
Ooynumm xam 3apyp. LllyHunr yuyH xap Oup Tanaba MamMHa KUCMJIAPUHU JIOWUXATAlTHH OMIIUIIN

Kepax.
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Kypc noitnxa ummau 6akapuin Tapruou

Kypc noiinxa umum O6utra BapoK Ba XUCOO-TYHIYHTHPYB E3yBHUIaH ubOopar Oynub, yHU
VKkuTyBuM Oepanu. Tamabamap Kypc JOWMXa MIIHHM Y3IMapUHUHT TYpyX >KypHaJUra MOC KelraH
pakam Oyiimua omaawnap. Tamaba Typyx XypHaJIMHUHT TapTHO pakamu Oyiimda XxucoO-rpaduk
WIIMHUHT TUNM Ba BApUAaHTHHU TaHIa0 oxaau.

Kypc noitnxa nmm Kyingaru Taptudaa GakapuiInig Kepak:

WNmnunr ynsmanapu A2 dopmar (594X420 mm) 6ynran Bapok (BaTMaH) na Oakapuiiaj.
byHpa penyKTOpHUHT yMyMHUI KYpUHUIIHN (2 Ta KYPUHUIL) YU3UIATH.

Kypc noiiuxa ummnu xucoO-TymyHTupyB kKucmMu A4 dopmariu (210X297 mm) Bapokna
Gaxxapunub, MyKOBAaCHHM HaMyHaja Kypcatunranzek (5, 6-6etnap) Gaxapunuiny josuM. E3ys
BApOKHUHT 1-4YM TOMOHUra YMpOWIM Ba TYIIYHApAU KUIUO &3unamu. TUKUII ydyH Yar TOMOHJAAH
30 mm, KoiaraH TOMOHnapaaH 3ca [0 mm JaH KoM Kojaupwiamu. TymyHTHpyB €3yBura
KUCKAapTUPUILIUIAD KUPUTUII MyHKUH dMac, ¢axarruna JCT Oyiinya pyxcar 3TUiIraH
KMCKApTUPUILIAp OYIumy MyMKuH. E3yBna kaby1 Kuiuaran ¢popMynanap, Kabysl KUIMHIAH KaT-
Tanuknap, ko3dduumentnap, craHpaprTiaap Kaiicu agaOuMET Ba MabIyMOTHOMAJAH OJHMHIAHU

KypcaTHO YTUIIMIIN KepaK.

IyHuHTIEK, U MaB3YyCH, TONMIIMPUK BapUaHTIIApU TapKUOU pakaMu Xamja HIIHU Oaxap-

rat tasiaba Ba Uil paxOapuHUHT UCMHU MIApUQH KYpCATHIIAIH.

XucoO-TymyHTupyB €3yBu 20-25 Oer Oynub, y KOHCTPYKTOPJIHMK XYyXOKaTIapH

XUCcOOIaHaIH.
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Y3BEKUCTOH PECIIYBJIUKACH
OJINT BA YPTA MAXCYC TABJIUM BA3SHUPJIUTU

HamaHran MmyXaHJIuc/JIUK-TEXHOJIOTUS HHCTUTYTH
«MyXaHAUCIUK-TEXHOJIOTUD» (PAKyJIbTETH
«YMyMTexHUKa panaapmw» kadeapacu

«MarmuHa aeramiapu» (paHuIaH

KypC J0HHXACH

THIT __ BapHAHT

baxapau:

(TamabaHUHT TYpYXH, HICMH, (DaMITHSICH)

Paxo6ap:

(YKUTYBUMHUHT UCMH, (PAMUITHSICH)

Hamanran - 2014
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Y3BEKUCTOH PECIIYBJIUKACH
OJINA BA YPTA MAXCYC TABJIUM BA3SHUPJIUTU

HamaHran MmyXaHJIuc/JIUK-TEXHOJIOTUS HHCTUTYTH
«MyXaHAMCIUK-TEXHOJIOTU» (PaKyJIbTETH
«YMyMTexXHUKa panaapmw» kadeapacu

«MamuHa geramapu» (paHuIaH
KYPpC JIOiiMXa MIIIUHU 0akapuin Oyuu4a

AROXTYIVHTEDYB 3B

baxapau:

(TarabaHUHT TYPyXH, UCMH, (DaMUTHSICH )

Paxo6ap:

(YKUTYBUMHHMHT UCMHU, (PaAMIITHSICH)

Hamanran - 2014
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BuHT/IM KOHBeliep WPUTMACH YYYH OMP NOFOHAJIM YePBAKIN  (YepBSK MACTAA KOWIAI-
raH) peayKTOp JIOHMXAJTAHCHH.

Karranuru Bapuantnap
1 2 3 4 5 6 7 8 9 10
Py 1,6 2,2 3,1 4 5,6 82 104 |[13,6 |16,8 19,6
N 60 65 70 74 80 90 100 120 140 140
S Bapuanrt

TOIIIINPUK Kouseliep KyBBatu P = 5,6 kBT, KOHBeliep BaIMHUHT alIaHUII YacTOTACU

ne = 80 aitn/mMuH. Penykrop y30K MyqiaT uiuiamra MyypKaulaHraH 0ynmu0, peBepcuB (Xapakatu
y3rapmac) smac.

8 7 é 5
B \\ A V= Tva
K= ¢ k87 _ E %
. | = L 2 /7 A
Minfrye = 74 72N
? ' %\% 3 M 3’4/{53’
g N e s

1-pacm. Yepessakau pedykmop 6a y31yKcu3 10K maulygyu 6UHmMIU KOHeelep.

1-anexktpoasurarein; 2- mydTa; 3-uepBsK; 4-4epBsIKIN FUIANPAK; 5- MydTa; 6- KOHBEiep-
HUHT acOCHUW TasH4YM; 7-KOHBeHep xkenobu; 8-10K Kadyn KWIyBUH KHCM; A-3JIEKTpOJABUTATENl Ba
PEAYKTOPHHUHT OMpUHYH Baliu; B-KoHBelHep Banu Ba PEAYKTOPHU UKKUHYH BaJIu.

Y3ATMAHUWHI KOHCTPYKIUACHU BA XMCOBU
1. Y3aTMaHUHT KHHEMAaTHK XMUCOOU Ba 3JIEKTPOIBUTATEI TaHJIAILL.
Yepssikau penykrop yuyH UK kuitmatunu n*0,8 kabyn Kuinamus.
DJNEeKTPOABUTATEIHUHT Tanad STHITaH KyBBATUHU aHUKJIAIIL
P 56

n 08
Tanab stwiran KyBBaT Oyitnua 1-xaaBanaan Py, =7,5 kBT, aitnanumnap coau ng = 1500

aitn/muH Ba cupnanumm S=3,7% 6ynran 4A112M2mapkaiu aCHHXPOH JIETPOABUTaTEIHU TaHJIal-

mu3. 2-xanBangad 4A 160S8 mapkanu 3IeKTpOBUTaTeNIHU YTyaMIIapUHU KaOyl KuiiaMus. (MM)
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Cupnannm S HE XpcoOra oiraH XoJia dJIEKTOpPIBUTATE] BaJUHU
ng =nc-(1-5%)=1500-(1-0.037) = 1444ttt/
YHUHT Oypuaruii Te3/Iuru Kyhiuaarnia aHuKIaHa i

o, - N, _314-1444 1515 pa%
30 30 cex

Oy epaa: S — CUpIIaHUIIHU XHUCOOTa OTyBUM KOA(PPHUIIMEHT.
Nc*3IEKTOPO ABUraTell BAJIHUHT aillaHUIILIAD COHU;

VY3aTMaHUHT y3aTUILIAPD COHUHYU KyHHIarunya aHuKJIanMus.

U:ni:%:m’%
n 80

II. PEAYKTOPHU XN COBU
1. UepBSKHUHT KUpHUMJIAp COHM (Z;) HU y3aTUILIAp COHHUTa Kapad, z; = 2 Kadyn
kunamus. Yynku z; = 2 6ynragmga U = 8 +15;
2. YepBsKIN FUIJUPAKHUHT TUIILUIAP COHUMHU XUCOOJIAII

z,=2z,-1=18,05-2=36,1

Z,-HUHT KHAMAaTHHY CTaHAapTra MyBohuk Z) = 40 KaOyn kunamu3 (3-:xaaBan).

VA 40
U="2=—"=20.
OyHaa Z >

+a0yn KMJIMHraHAaH XucoOamnt opacuaaru Gapku:
20-19,5
——.100% =2,5641% < 4%
19,5
UepBsik Ba UePBSIKIN FUIAUPAK TapIUIIN YIYH MaTepuas TaHJIalll.
UepBsik yuyH 45 nynar mapkaid Marepuan TaHJIaHAIW, TUII FO3aCUHUHT KATTUKJIWIU

HRCA45.
Yepnsiknu rruuiaupak (tunuin) rapauiu yuyH bpAXK9-4im marepuan rannaitmus.

3-pacm. UepBskiu peryKTop
Wnamumpary CUpraHuIn TE3JIMTMHU TaXMaHaH v*5 m/c kaOyn Kwuiamus. Pyxcar stunran
KOHTAKT Ky4WIaHUIIHU 4-KaaBangaH [0] ;=155 MIla kabyn Kuinamus.
PyxcaT 3TuiTaH 3ryBUM Ky4IaHHUII PEBEPCUB OYIMaraH uiuiap yayH.

[O-o ]F =Kp - [O_o ]IF
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by epna: Kp-y3aTManu y30K MyagaT MIUTANIMHU XucoOra oixyB4YM kod(dduiieHt.
KUAMATH  Kpimax™1,0, Kpimin®0,543 opanuruga ommuamm €xku  Kyhumaru ¢opmyna OpKald

XUCOOJIaHAIH.
107 107
K, =8 =3 =0,95
" \/N \/2,2-107

by epna N-y3rapyBuaH IOKJIaHULLIAP COHMU.
N=573-w,-L, =573-7,55-5000=2,2-10’
0 —4EPBSAKIHN FUITUPAKHUHT OypUaruii Te3/uru, paji/cex,
Ly-y3aTMaHUHT UILIA MyAJaTH, COAT XUCOOHUIa.
w, 151
W, = — = 20 =7,55 pan/cex
L, =5000 coat kaOyn Kunamus.

[Gor]'-acocuii pyxcaT STHIraH STYBYM KYWJIAHUII OY/1M0, YePBSKIN FHIAAPAK MATEPUATH
YUYH S-)KaJBaJIJaH OJIMHA[IH. [00 ]IF =98 H/Mm” Kabyi1 KHIaMu3.
[0,]. = K., -[o,]- ¥0,95-98%93,1 MITa
YepBSKHUHT JHAMETPUHU XUCOOTa ONyBYM KOX(PQHUIEHTHH TaxMHUHUN Kuiimatu q*10

KaOyJ KujJamus.
UepBAKiy FUIIIUPAK BATUHUHT OypOBYM MOMEHTUHU aHUKJIAIIL.

_ P, P 43-10°
0w, o 7,74

K

T, =555-10"H-m.

HOxnannm ko3ddunentununr kuitvatian K*1,2 xabyn kunmamus, Oy KuiMar 4epBSKIN

y3aTMa y4yH.
Wnammm maprura kypa ykiaapapo macopaHu Xxucoomaimus.

2 2

aW:(Z—2+1J-3 2170 'Tz'K:[%+lj'3 40170 -555-10°-1,2 =5-3,68-10 =184 mMm
1 o] o 1153]
q 10

VY3aTMa FUIApaK THIUTAPHHUHT WIALTHII MOIYIIH:
2:a, 2-184
m = =
z,+q 40+10
Moy THMHT CTaHAApT KMMMaTHHU 6-KaaBanjgaH KaOyn Kwiamus: m*8 Ba q*10.

Moayn m Ba  HHUHI CTaHZapT KUHMAaTiapura acociaHud YKiaapapo wmaco(haHUHT
KUUMAaTUHU KyWH1arnia aHUuKJIaHaIn:

m-(g+z,) 8-(10+40)
a, = _ =200y
2 2
UYepBsSKHUHT acOCUH yiIdyaMJyapH:
bynyBuu aiiylana quameTpu
d =q-m=10-8=80 mm
YepBsiK rapAUIIMHUHT YCTKU JUaMETpU
d,=d +2-m=80+2-8=96 mm
YepBsik rapAMIIMHAHT OCTKU JTHAMETPU
d;,=d —-2,4-m=80-24-8=80-19,2=60,8 Mmm
[InudoBkananrad YepBIKHUHT KUPKUO OJTMHTaH Y3YHJIUTH
b, >(11+0,06-2,)-m+25=(11+0,06-40)-8+25=132,2 mm,
b;*132 MM KaOyn KuiaMus3.

=7,36 MM
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z) Ba q Iapra Kapab g — = 0 0,2001 ueppsik kupuMuHUAT 6y Gypuaruam y*11°

19! xuitmMaTHU KaOyJ KuIaMus.
UepBsakia FUIIIMPAK FapAUIIUHUHT aCOCUH YI4amiIapu:
YepBsAKiM FUIAMPAKHUHT OYITyBUHM aliJlaHACH TUAMETPU

d,=z,-m=40-8=320
UYepBskiu FUIIIMpaK TUIIY YCTUAH YTYBUYM aljlaHa AUAMETPH
d,=d,+2-m=320+2-8=336 mm
UYepBskin FUIIIMPAK TUIIY OCTUIAH YTYBUU aljlaHa JUaMETPHU
a’f2 =d,-2,4-m=320-2,4-8=300,8 mm
UepBskin FUIIAPAKHUHT HT KaTTa AUAMETPU

6-m :336+6—'82=348MM

z,+2 2+

UepBsKiIn FUIIMPAK TapAUIIUHUHT YHU
b, <0,75-d,, =0,75-96 = 72 mm
UepBsSKHUHT aliJIaHUII TE3IIUTH

-3
y o edim 314804107 1444 _
60 60

daMZ S daZ +

CupnaHuil Te3auru
v, = B 6’006 -=6,15 m/c
" cosy cosll'19

By Te3nukgaru pyxcar 3TWITaH KOHTAKT KyWIaHUIIHU 4-Ka/lBajiaH TaHaaimus. [oy]*149
MIla kabyn Kumamus.
YeTnammii;

155-149

149

Vkimapapo Macopanu XaToquk Xucobnamr ycyau 6unad a,*180 MM, m Ba q (HucOMii gua-
METp) CTaHAApT KMHMaTH OWJIaH COJNMINTUPUIATaHIaH CYHT YKiaapapo macoda a,*200 MM ra opra-
mu €xku 10% ra opraau.

on (KOHTaKT KywiaaHuin) Oyitmda texkmupunaad. bynunr yayn penykropuunr ©.M.K. vu
aHuKIaiMu3. Vi*6,15 mM/c Te3nukaa CUpNaHUIIHUHT KeNTUpWiIrad ko3dduuentu kanaiicus OpoH3a
Ba KMIIBUPJIAHTAH 4epBsK yuayH f *0,02-1,5%0,03 Ba KeaTHpHMIraH HiIKagaHui Gypuarn p'*1°43",
by kuiimaTinapuu 7-kanBanaan KaOyn KAiaamus.

MOWHHMHT COYMIUINM Ba apalallvild Xamaa TasHWIapJard WYKOTHUITHU XpcoOra oiraH
xonna penykropaunr @.M.K.

-100% = 4%

tg11°19'
tg(11°19' +1°43'
VY3aTMaHuHT aHUKIMK napaxacu (7) ra kapad K, (qmuHaMuk okmanuin) KodpUIeHTuH §-
XKaaBalJaH KaOyJl KHJIaMu3.
Tuin r03acunary KIaHUITHA HOTEKHC TAKCUMIIAHWIITMHU aHUKJTall

Kﬁ=l+[%j3-(l—x)

q*10, m*2 6ynranu yuyn nedopmanus kodppunearuau 0*80 kaOyn kunamus (9-xagsan).
Epnamuu ko3¢ punentau x*0,6 Kabynn Kuaamus.

n=(0,95+ 0,96)a;g+77) —(0,95+0,96)

~ 0,82
)

10
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3
Kﬂ:1+[;‘gj (1-0,6)=1,04

FOknanum kooppuuentn K=K, -K,=1,04-11=114

KOHTaKT KyuJaHUIIHY TEKIIUPULIT

3
zZ
170 TZ'K'(;HJ 170 [555-10°-1,14-5°
Cy=— - = 2 =133,6MI1a{[o,, |=149MIla
z @ 4 200
q

UYepBsKiy FIITUPAK THIUTAPUHU STHIHIITA XHUCOOIAIIL.
THUIIIapHUHT SKBUBAJIEHT COHU

, o P _ 40
" ocos’y (cos11'19'f

Ty mwaknu kodpduuentunn 10-xaaBanaan Yr*2,24 kabyn Kuiamus.
OryBuM Ky4JaHMII

=424

3
_L2-T,-K ZKF _1,2-555-10 1,124 2,24 _9.2 MIla
z,-b,-m 40-72-8

Or

OryBud KyWIAHHWITHUHT XUCOOWH KMIMATH pyXcaT ATHITaH KHMUMaTHIaH KHYUK OYIHIIN
KEPAK.

1. PEJIYKTOP BAJIJIAPUHUHI TAXMUHUI XUCOBU XAM]JIA YEPBSIK BA
YEPBAKIIN /MIIAUPAKHN KOHCTPYKIUSAJIAILL

BannapHuHT KyHAaTaHT KecuMUAaru OypoBYH MOMEHT.
UepBskiin KWIIUpaK Baju (€TaKJIaHyBUH )

T.,=T,=555-10" Hmm
3
Yepssik yuyH (erakun) T, =T, L, 35510

= = =33,8-10° Hmm
u-n 20-0,82
2 | % S
= - '
S : LS 3
=Y I -
- - il T =
B ) s
Sy 20 = A
5 1
by =152
e
1,340 £,=90
b

4-pacm. Yepssik
Etaxuu Bas yunHuHT 1uamerpu. byHaa pyxcar sTwirad ypuHma Kywianui [1,]*25 MIla.

3
d, >t 3810 a0 10180 M
0.2-[z,] | 0,2-25

BamHuHT yuu 31€KTpOABUTATETHUHT yuu OuIaH MydTa Epaamuaa Oupuktupuinrad. byrna
ds1*d ™32 MM; BATHUHT MOAMIMITHUK YPHATHIATUTAH KUCMH quaMeTpu dy *45 M.
KUPKWJITAaH KUCM yIuamiiapu

dn*60,8 mM; d;*80 MM; da ¥96 MMm.

11
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KUPKWITaH KUCM Y3yHIUTH — b1*132 Mmm

Yepsikiau Baji TasHUIapu opacuaaru Macoda li=dan*340 mm
Bayt yun ypracuaan NOJIIUIHUK YPHARAUTaH KUCM YKFpTacuradya
6ynran macoda f;*90 mMm.

EraknanyBum Bai

YuKHII BaJId OXUPUHUHT TUAMETPH

3
d, =3 Lo SRR 10 =4,81-10=481 mm kaOyn kunamu3 dy*50 Mm
0,2-[z.] \ 0.2-25

Bamaunr noamunHuk ypHaiauran auamerpu, dpp*S5 mm
UepBsiKiiy FIIITUPAKHIHT Ba/Ia KOUIAIITaH KUCMH TuaMeTp, dyg*60 MM
UepBsiKiH FIIITUPAK TYMTYaTHHUHT JUAMETPHU

d,,=1,6+18)-d_, =(1,6+18) 60 =96 +108 Mm

cm2

KaOyn kunamus, dep* 100 Mmm

TasHunapaaru peakuus Kydjaapu KUAMaTiIapu

YepBsAKIN FIIIIUPAK TAPAUIIUHUHT Y3YHIIUTH
l,=(12+18)d,=(1,2+18)-60=72+108 mm

KaOyn kunamu3 l;*90 mm
0,=0,=2-m=2-8=16mm

Dy-runaupak 000 JOCHHUHT MYKU TUAMETPUHH TOMIAMU3.
D, =df,-6,+6, =300-32=268wum

5 _Dy+d, _268+100

OTB
2

=184mm

D, —d,, 268-100

dorg = 5 5 84mm

O06010HH DHHA
C=0,25-5,=0,25-132=33mm
C =32 mm onamus

IV. PEJYKTOP KOPITYCUHUHI KOHCTPYKTUB VJIYAMIJIAPH.
+0MKOK Ba aCOC IEBOPUHUHT KaTMHIMTHHHA aHUKJIAII
0=0,04-a+2=0,04-200+2=10 mm
6,=0,032-a+2=0,032-200+2 = 8,64 mm
KaOyn Kumamus, 0;%10 MM
Koprmyc Ba KOMKOK KOOMFUHUHT KaJTWHIIATH
b*b;*1,5-6*%1,5-10*15 mm

KopnycHunr nactku 6en0oru (KaOUFu) KaTHMHIUTH

p1*1,5:6%1,5-10*15 mm

p, =(2,25+2,75)-6 =(2,25+2,75)-10 = 22,5+ 27,5 mm

KaOys Kuimamu3 p2*25 Mmm
bostnapHuHr quamerpu
®ynaament 601t d, =(0,03+0,036)-a, +12=(0,03+0,036)-200+12=18+19,2 mm
M20 pe3nbanu 601t Kabyn kunamu3. bonraunr nuametpu d,* 16 mm Ba d3*12 mMm.
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V. PEAYKTOPHUHI" BUPUHYU bOC+1Y KOMIIOHOBKACH.

KomMnoHOBKa YM3MacHMHM HMKKU MPOEKIMAIA TUILIM FHIAMpPAK VKU OYilMua KUpKUM Ba
YMYMHI YM3MaHHUHT VKU OViinua KUPKUM UMKOH aapakacuna 1:1 macirabna 6axapamus.

TaxmMuHaH BapaKHUHT YpTaculaH YHUHT Y3yH TOMOHH OYHnda YK YN3UKIapUHH YTKa3aMH3.
VK umsnkka mapamnen paBuma a,*200 MM yKIapapo Macodasa HKKMHUM YK YH3MKHU yTKA3aMU3.
CyHrpa TeKMCIMKKa HUCOATaH MKKUTA TUK YK YM3UKHU OMpH OOII KYMHHUIITa, MKKUHYUCH 3ca €H
TOMOH/IaH KYpUHHIITA HUCOATaH yTKazaMu3. UepBAKIN FUIIMPAK Ba YEPBSK BAIMHU MKKUTA MPO-
eKL U YN3aMHU3.

KoprnycHUHr MuYKu NEBOPUHU 4yM3aMH3. UEpBSKIM FUIAMPAK Ba UUKU JEBOP OpalMFUiaru
Maco(da, YepBAKIN FUWITUPAK T'y[TYard Ba WYKH JEBOP Oopajuruaaru macopanu 15 mm ned xalyn
Kuiiamu3. YepBsk MOMIUUNHUKIApH opacuaard macodanu ¢, =d ,,, =340 MM xuauO, 1:1 ra Huc-
O6araH cUMMETpUK Xoiaa uu3amu3. lIIyHMHI/EK, YepBSIKIM FUIAMPAK HOJIIMIHUKIAPHUHU XaM
CUMMETPHUK XOJIJa >KoWnamrTupamus. Yiap opacuiaru macodaHu uusma Oyiimua (, =125 Mm
K10 yrmaainmus.

e

Lﬁmz

Y

4

7] 3y N J

@, £y ay

S-pacM. UepBsKiIu peyKTOp KOMIIOHOBKACH.

YepBsikian wiammManapaa Yk Oyiinad WyHanraH KydHHUHT OPTUIIN Ty(Qaiiau paguai-TUpaK
MOJUIMITHUKIapAaH (QONHIaTaHUIIHA Tanad KWIaau: MIApUKIN YpPTa CepUsuId MOALIUITHUK YEpBSK
BaJM YYyH Ba POJIMKIM KOHYCCUMOH E€HTHJI CEpUSUIMA MOJALIMITHUK YEPBAK FUIIIUPAru yuyH KaOyl
KUJIAMHU3.

IloanmmmMnHUKHUHT
a1 d D B T C
mapTiau Oenruna- e
HUIIINA MM xkH
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46309 45 100 25 25 61,4 0,68
7211 55 100 21 23 65 0,41

a, -Banra peakuus Kywiapy TabCUp 3TyBYM HYKTaJaH Oomuiad Kyiunran Kuiimar
T d +D, 25 45+100

=t el e
2 6 2

d, -Tunuym FUINAMpaK Bajura TabCUp 3TYBUM peakUus Kydlapud KYHWIraH HyKTaJlaH

a, -0,68=12,5+16,43 =28,93mm

Oouuiad OJMHraH KUMart

T, d,+D, 23 554100
=4 — - =4 —

e, -0,41=115+10,6 =221
2 6 2

a,

VI. TIOAIIUITHUKIIAPHA JIMHAMUK IOK KV TAPYBUMHITMKKA XAMJIA HI1I-
JIALLL MY IIATUHU TEKILIPUILL.

Wnammvanarn kyuwiap. YepBskian Fuiaupakaaru YK OYinald iiyHanran Kyd 4epBsiK
Banujaru Yk Oyiinal iiyHanran Kydra TEHT, SbHU:
2-T, 2-555:10°
d, 320

UYepBsik Banuaaru aijiaHa Kyd 4epBsK FUIAMparufard Yk Oyinal iyHanran Kydra TeHT,

F,=F, = =3460 H

SbHU:

_2-T, 2-33.8:10°

S d, 80

UepBsik Ba 4epBsK FUIIIUPATUIArH pagual Kyd:
F,=F, =F,tga=3460-1g20° =1246,63 H

Maxcyc Ttamabmap OYIMaraHjaurd ydyH 4YEpBsIK Bajld YHI TOMOHra WyHajIraH 4yiFam

iyHanumra sra. KyanapHuHr iyHamumm 6-pacmaa kypcatwirad. Tamku YK OVitnad ityHanran
Ky4HH KaOyJl KWITYBYH TasHUIAp «2» Ba «4» pakamiiapu OuiiaH OeNruiiaHraH.

F,=F, —845 H

UYepssk Baau ydyH: TassHWIAp opacunaru macoda /, ~d,, , =340 mm; nuamerpu d, =80

MM
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6-pacm. UepBsaxin miamma TassHWIapuaaru puakiys Ky4iapu

TasHunapaaru peakuus Kydjiap KuiMartiapu
X-Z TEKUCJIUTH Y4yH

R,=R, =108 45 H
2 2
y-Z TEKUCIIUTH yUyH
4
, J 1246,63- >0 _3460. 20
R0 +F,“L-F “4-0; R, = 2 2 221626 H
‘ 2 2 ’ 340
4
, J 1246,63-320+3460-820
Ryl =Fy—t=F,2h=05  Ry= om =103037 H
Texmupamus:

Ry1 + Ry2 -F,=216,26+1030,37-1246,63=0
Peakuus kyunapu iuruHINCH

B =P, =R, +R} =\422,5? +216,26* =474,63 H

P, =P, =R} + R}, =4/422,57 +1030,37" =1113,62 H

[apukny paguan-TUpaK MOJIUITHUKIAPHHUHT Padall peakiysi Ky€WIapHHU TAIIKHI TYB-

yuapu Kyiuaara Gpopmyna EpaaMuaa aHUKIaHa K
S, =e-P,=0,68-474,63=322,74 H; S,=e-P,=0,68-1113,62=757,26 H;

By epna: o = 26° 1 paguan-THpaK MApUKIKM MOANUMITHUKIAPKIA YK OYiIa0 IOKIaHHUII KO-
spdunentu e =0,68. [logmunHuKIapHUHT YK O0Yiinad oknanumu 40-xanBaira Kapajicul. bepui-
rad xonarzaa S,{S,;

P,=F,>8,-S§,; oynga P, =S, =32274 H;
P,=8+F, =322744+3460=3782,74 H

Yam (OupuHYHM) TOMOHJArH MOAIUITHUKHN KYpUO YMKaAMMU3.
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P, 322774

P, 474,63
OxBuBaneHt roknmanuut. Py =P -V-K, -K,=474,63-1-1-1,3=617,019 H
by epna: Buntiin xonBeliep yuyH K, HuHr Kuiimati K -1,3

=0,6799 =e=0,68

Vil Ba Krkl xoa¢pdunmentiap.
SlHaza XxaM I0KOPH FOKIIAHHLLIN 10JIIHITHUKJIAPHUHT YHAaMINIUTHHY QHUK/IaiiMu3.
VHr (MIKKUHYM) TOAITUITHUKHN KYpUO YMKaAMU3.
Hucouiinuk B 378274 3,39>¢

P, 1113,62
HIyHUHT yuyH SKBUBAJCHT KyWIAHHUIIHU YKKa HUCOATaH XHCOOIAIL.
P,=(X-P,-V+Y-P,)-K, K, =(0,41-1113,62-1+0,87-3782,74)-1-1,3 = 4871,83 xx
bynna:Xx0,41 Ba Yk0,87
+yiingaru popmyna 6yitnda XucoOuil YnAaMIHINKHI aHUKJIAMMU3, MITH. Qi1

3 3
L=l S| =[OM* ) o002 w0 ain
P, 4,871

Xucobuii y30K MyaaaT UIUTAIINHT aHUKJTaiMU3.
_L-10°  2002-10°
" 60-1444  60-1444
N-4epBSAKHU aiiaHunuiap conu; nk 1444 aiin/mus.
ETakjanyByu BaJ.
JleBop opacunaru macoda (aHukporu, P; Ba Ps-paguan ky4nap TabCup HyKTalapu opacu)
¢, =125 mm; guametp d, =320 mm.

=23107 ¢ c

X-Z TEKUCJIUTH Y4yH

Ry = B0y
y-Z TEKUCIIUTH YYyH
l d
Ryl +F, 'TZ_Faz '72=0

_ —1246,638-62,5+845-160

R, =458,281 H
125
! d
R, -l,-F, .72_F02 '?2=0
R, = 1246,638-62,5+845-160 1704919 H
125

Texmupamus:
R,—-R,+F,=458281-1704,919+1246,638 =0

Peakuus kyunapu iuruHINCH

P, =P, =R}, +R% =1730* +458,281° =1789,67 H

P, =P, =R +R%, = 1730° +1704919" =2429 H

KoHyccMMOH NOAIMIHUKIAPHUHT pajuall peakiusl Ky4JapUHUHT TallKWI 3TyBUWIapu
Kyiuaaru ¢popmyina OpKajau aHUKIaHAIM;
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S, =08-¢-P,=083-0,41-1660 =565 H
S,=08-e-P, =083-0,41-2429=826,56 H

bynna 7211 noaumnuukiIapy yuayH YK 0yitnad rokmanum e = 0,41 .
[Moamumauknap Yku 6yitnad roknanuml. bepunran xonataa
S3(84; Py =F,)S, —S;; 6ynna
P,=S,=612H; P,=S,+F =612+845=1457 H
VHr TOMOHIAry MOIIIMITHAK A
P, 612
P, 1789,67

0,34(e;

OKBHUBAJIEHT IOKJIAHUII
P,=P,-V-K,-K,=1789,67-1-13-1=236,57 H

oyuna: V=1, K, =13; K, =1.

Yan noALMITHUK Y9yH

P, 1457

P, 2429

=0,59)¢;

P
Konyccumon mnoaummmnuukinap yayHn 7211, Oynnaa —“4Ye yauHr KO3(dULEHTH
r4

X =04 6a Y =1459;
P,=(X-P, - V+Y-P,)-K, K, =(0,4-2429-1+1,459-1457)-13 -1 = 4026 H ~ 4 xH

V30K MynaaT uiamy Kyiunara GopMyaaaaH aHUKIAHAIH:
10

10 10 ;
3
L= i =[@j3 =(§j -31/§z10856 atin/ mun
P, 4 4 4

C-HUHT KUUMAaTUHU XKaaBaJIgaH OJIUHAIH.
Nuutam Mmyiati coatna Kydu1arnya aHUuKIaHaIu;

6 6
_L 10 :10856 10 _25.10°
60-n 60-74

n="74 aun/ mun -4EPBAKIM FUIMPAK BATMHUHT aliIaHUIILIIAD COHU.

h
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VII. PEAYKTOP KOMIIOHOBKACHWHUWHI"
NKKMHYY BOC+N4YH

bupunun xoimamtupum yn3manapaan Qoigananamus. MKKkuHYM OOCKUYHHHT MaKcaIu
KOHCTPYKTOPJIMK 0aza O0ynu0, acocwii KUCMJap YepBSK BalM YEPBAKIM FUIAMPAK BaJld, YEPBSK
FUJIAMpAry, KOPITyC, MOALIMITHUK KUCMJIApH, KOMKOK Ba OOIIKAJTapHU TYFpU KOWIAIITapHUILIaH
ubopar.

Kopnycra xyiuiaran kupumiap caTXuJaH NacTAaru CyroK MOM MilalIMaHu Ba MOJIIMITHUK-
JapHU cavypaTvil OMjIaH MOWMJAI OpPKaJIM MOALUIMITHUKIAPHHU XaIaH KYTI Xam/a 4epBsK cypaéTran
MOWAIIHU OUp Xuiia OYIUIIMHN TAbMHUHIIAII KepakK.

UYepBsk Banura ypHaTWITaH Mappaxyiap pelyKTOPHU MIUIANl BaKTUJAa FUJIIMPAK Ba MOJ-
LIUITHUKJIApra MOU caypaTau.

Pesuna wmamxkernap OwiaH BallapHU THFU3 OKOMIamumu TabMuHIaHagu. Kopmyc
KOIIKOFUTa MOWHU KYpHO TYpUII OMHAIIN Aapya YpHATUIIAIM.

KoprycHuHT macTku KMCMHra MOWHHM TYKMO Talulialml y4yyH pe3bOanu TUKUHHH YM3aMM3
XaMJla OpraHvK OMHa Ba HaW4aJld MOM CaTXUHU KYpCaTKU4 ypHATaMu3.

[ToammnHMKIapra TEMMUKIN Ba TEIMIMKCU3 KONKOKJIAPHU MaHXET OpKaJId MaXKaMJIaHHUIIH-
HU TabMUHJIAWMHU3. TONKOKJIAPHU OpPKACHJaH METajaH MILIaHraH OOLIKapuiaJural MeTaul
KUCTHpMa YpHaTaMus3.

YepBsiKk FUIIMPArMHU KOHCTPYKIMACHHU KyHHMIaru pacM opkaiau Oaxapamu3. UyryHiu
MapKasra GpPOH3aIM KOCKOHHU THFM3 KIIHG Gupnamrupamus. Ytrazum H7/H6.

ITpn3aMaTuK MIMNOHKAHN YU3aMU3.

YepBsK BaJlMHUHI OXUPU bxhxl=10x8x40 mm;
Yessixiu rrsupak oxupu bxhxl =14x10x80 mm;
Yepsxmu runaupak yayn bxhxl =18x11x80 mm;

VIIL.PEAYKTOPHU +U3NITNHWHI" XUCOBU
PexykTopHU TYXTOBCH3 WAl MYAJATHHUA XHUCOOIaII

P4(1_ )<
1 sl

bynna: P, = 5,375 kBm = 5375 Bm 4epBSKHHUHTI Tanad 3TUIraH KyBBaTH. XapopaT y3aTHII

At=t, —t, =

KOApPHUIIEHTH [K, =11+17 Bm/ (MZ c)] +alyn Kuiaamus

_5375-(1-082)

2
K, =15 Bm/(jl/l -c) At =88,3")[Ar]
15-0,73
[Tactaa >xoiualrad 4epBsK Y4yH pyXxcar dTUITaH Xapopar [At] =60°
At 883°
[Ar]  60°
IX. IHTTOHKAJIM BUPUKMAJIAPHU MYCTAXKAMJIMKKA

TEKILIMPUILI

Yepssikiu FUIIAMPAK Banu Ouiad My(dra OMpUKKaH kol tuamerpu d,, =50 mm .
nonkanuur U Ba 6yiu bxhx! =16x10x60 rm;
Vitnkua uykypmuru ¢, = 6,0 mn;
Mowmenr T, =T, =555-10° H - mwm;
2-T, 2-555-10°

e = g (h-1.)(—b)  50-00-6)-80-16) O Mitao.,
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X. BAJUTAPHUHI" AHU+ XN COBU.

UYepBsiKk BalM MYCTaXKaMJIMKKa TEKIIMpUIMaiau. YyHKH YHUHT KaOysl KWJIMHTaH KOHCT-
PYKTHUB YIIyamiiapyu reOMETPUK XapaKTepUCTUKaapy XHUCOOJaHTaHAaH CYHI KaOyn KuinHTraH. Ban-
HUHT YMKHII KUCMU AWaMeTpu Oypanuiira xucoOnaHrania aHukiaanran 0ymu6, d;=80 mm, d,;=96
MM, dp=60,8 MM. bu3 TacaBByp KuIaMHU3KH, KOHCTpYKIUsIamaa yHu dgi= 18,9 MM KaOyn Kuiamus.

YepBsKHYU 3THIINMILITA TEKITUPAMU3.

YepBsAKHUHT KYHAATAHT KECUMU OYiirua KeNTHPUITaH HHEPLUs MOMEHTH;

n-d} : 4
S0 [ 037540,625. Ga |2 B1A008T 14 35 060520 |-
64 P 64 60,8

F}+F? 340°,/810° +1160
= - —=0,00602 unm
48-E-J,, ~ 48:21-10°-92-10

PyxcaT OTHJII'aH T'UJIUIII;

Ken

Srwmm [ =

[£1=(0,005+0,01)-m = (0,005+0,01)-8 = 0,04 + 0,08

Mynnait kunud, OuKpaUru TabMUHIaHraH, 9yHKH f=0,00602 am < [ f ]

UYepBsK FIIIAMPArUHUHT XaB(IM KECUMUJArd MYCTaXKaMJIMK 3axupacd Kod(duueHTHHU
aHMKJIAII.

ETaxyioBur Banjmaru Kus TUILIM [UJIUHIPCUMOH PEIyKTOPHHUHI XucoOusamn kabu Oaxapu-
naau. bepunran xucobnam unuiapuga MyCTaxXKaMIIMK 3axupacu Kod(h(uIeHTH [S ] KaTTa, YyHKH

BaJIHMHT MOHTaX YUyH MYJKaJUTaHT'aH JUaMETPU YHUHT XUCOOUH KUMaTuaaH KaTTa:

XI. PEAYKTOP JETAJUUIAPUHU YETJIAIINIIIIAPU BA UN3MAHU XYXOKATIIALLITH-
PUII.
By sxapaénmap IMIMHIPCUMOH OWp MOFaHAIM KUS THIUIM PEIyTOPHHU JIoMMXanaiiga
Oaxapuirad kabu amanra omupuiagu. H7/H6 uysn mapkanapura OpoH3aiay deTialuiiap Ky i
Tanad STUIAIH.

XII. MOU TYPUHU TAHJIAILL
Tummmunuiap Xamaa NOAMIUIHUKIAPHUM MOMJAl CYOK MOWHM IypKall OpKaJId amaira
ommpwiagd. 10.9 xagBangan [2] MOWHM KOBYIIOKIMIHMHM aHUKmaimu3. Q =125 MIla Oynran

KOMIIOHEHTJIM KYy4JIaHUILI Ba HIIKAJAHUII Te3Muru 9, = 615 m/c na TaBcus 3THUIAAUTaH MOWHH

KOBYIIOKIMTH TaxmuHad 15-10 ° x° /¢ ra tenr 6Ymmm kepak. 10.10. xansan [2] 6¥itnua MC-22
aBUals MOMUHU TaHJIAUMMU3.

XIII. PEAYKTOPHU MU/ALLL.

Wurumman oamqun KOPITYCHH WYKH XHUCMHHH TO3aJla0 MOWra dmgamim Jak-OyeéK OwaH
cypka® uymkamu3. PenykTopHM WHFMIN YHUHT YMYMHHA KYpUHHIIN OepuiiraH duM3Mara MyBO(HK
OakapuiIaan. Nurnman YEepBAKIIA Bajra Katopyajaap Ba paguall-TasHWIN MOIIUITHUAKIAD OWiaH
énumgan OoIIaHagd, OJIIMHIAH MOina 80°-100°C Xapopatra Ku3aupu0. YEpBsIKIH Ball KOpITycra
KyWuiaau.

UepBsikHu Ban OwiaH Oupra TUKWINO YpHATUIIJA YEPBAKHM YTHIIM YYyH YHHHT
JUAMETPUHU TMOJIIUIHUK TEIIMTH TUaMETpUaH KHUYUK OYNMHIIy Kepak. BU3HUHT XojaTuMu3aa

YEepBSIKHUHI TalmKd guamerpu d, =96 mm, 46309 DOAMMNHUKIAPY TAlIKU JUAMETPH
D =100 mm .
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UepBSAK/IH FUIIUPAKHN HUFUINIAH ONIMH IIIOHKA JKOMIAIITUPIIANY Ba BaJl apMKUACHTL R
KaJaiaryHra Kajxap FWIOUpAaK I[pecilaHaly; CYHI CTOIOPJIM BTYJIKAa KHWIHM3WIaAd Ba MoHAa
KM3IUPHUITaH KOHYCCHMOH TOMUIMIHUKIAD VPHATHIAAM. MUFMIraH BadHH KOPIYC AacOCHTa
KOWITAIITUPUIIAAMA Ba KOPIYC KONMKOFM OWiaH (uaHel 03acHMHU CUpTiIapu OmnaH 0ysa0 &nuiaau.
Koprycra KONMKOKHM MapKasJallTUPUII Y4yH HMKKHUTa KOHYCCUMOH HUTU(T Epramuaa Oonriap
OmIaH MaxKaMJIaHau.

[ToqMNHUKIN OYMK KOIKOKJAp pe3rHa MamwKeTinap KyWwIaau Ba KOIKOKHH Tar Kyihma
(mpokuiazka) OunaH YpHATUIAAH.

Paguasn-TasHy NOJIMIHUKIAPHY POCTIall MOIIMITHUKIAPHY KONKOFura ypHatwiaau [ Ba
II maiiun Metaymun Tar Kyiimamap Makmyacu OWiIaH amaira omupwiagd. UepBsSKIM WIalIMaHd
pocTiiaml ydyH 4YepBAKIM FHIJUPAK XaMMma BajUlapuHU VK WyHamumu Oyiindya 4YepBsiK VKU
FUJIAMPAaruHy ypTaya TeKUCIUTY OWJIaH KeCUIIryHya Kajap cuwpkutwiaau. bynra Il tar kyiima 6up
KUCMUHM KOPIyCHM OHMp TOMOHHUAAH MKKHHUYMTOMOHMra YTka3uO ospummnaad. llynna
MOAIIMITHUKHY POCTIAHUIIM CakiIaHCUH, II Tar KyliMa MaxkxmMyacu yMyMHM KaJIMHJIMTH y3rapMmai
KOJICUH.

Moii kypcarrud Ba MOMHM OKHM3MII TEHIMKJIapura mpoOka THUKuiagu. Pemykropra moit
KYHUO TEIIMKHU KONKOK OuiiaH OepKUTUIIaIH.
VuFuiran peayKTop CTEH/1a YNHUKTHPHIIAIN BA CHHATIAMIY.

®OVJAJTAHUJITAH ATABUETJIAP PYHXATH

1. Toxu6Goes P, Xypaes A. Mamuna nerannapu. TomkenT. «YKuTyBam», 1999ii.

2. Toxuboes P. H., HlykypoB M. M Mammna neramnapu ¢aHugaH Kypce JOHUXaCHHM Oa)kapuIi.
TomkeHT. «YKuTyBum», 1998ii.

3. Nocunesnu I'. b. Jleranu mamms. M. «MammHoctpoerue»,1988 r.

4. A. E. lleitn6nuTt, KypcoBoe npoekrupoBanue aetaneit Mamms. MockBa «Bycmas mkonay 1991
5. C.A. Yepnasckuii, I'. M. Hnxosuy, u ap. KypcoBoe mpoekrupoBanue neraneid MamuH. M.
«Mammunoctpoenue», 1991 r.

6. C.A. Yepnasckuii, K. H. bokoB u np. KypcoBoe npoextupoBanue neranei mamnH. M. «Mamn-
HOCTpoeHue», 1987 r.

7. PemeroB /. M. [leranu mamusd. M. «MammHoctpoenuey, 1989 r.
8. Banos M. H. Jleranu mamun. M. «Bycmas mkomna», 1991 r.
9. Cyneiimanos 1. C. Mammna neramnapu. Tomkent. «YkutyBum», 198 1.

10. Tampxuboes P. H, lllykypoB M. M.,CynaiimonoB 1. Mammna aetauiapu KypcuaaH Macalianap
Tymnamu. TomkenT. «YKuTyBUmY, 1992 i,
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NJIOBAJIAP

4A cepuanu acunxpon asuraremwiapu  (I'OCT 19523-81)

1-xagBan
CuHXpOH aillaHUIIUIAp COHM, N aiJI/MUH
+yBBar, 3000 1500 1000 750
KBt Magfa- S,% ;—Z Mapkacu| S,% ;—Z Mapkacu | S,% ;—Z Mapkacu | S,% ;—Z
0,55 | 63B2 | 8,5 71A4 | 7,3 71B6 | 10,0 80B8 9
0,75 | 71A2 | 5,9 71B4 | 7.5 80A6 8,4 90LAS | 8.4 L6
1,1 71B2 | 6,3 80A4 | 5,4 80B6 8,0 90LBS8 | 7,0 ’
1,5 80A2 | 4,2 80B4 | 5.8 90L6 6,4 100L8 | 7,0
2,2 80B2 | 43 | 2,0 | 90L4 | 5,1 100L6 | 5,1 | 2,0 |112MAS8| 6,0
3,0 90L2 | 4,3 100S4 | 4,4 2,0 112MA6 | 4,7 112M8 | 5,8 18
4,0 |100S2| 3,3 100L4 | 4,7 112MB6 | 5,1 13288 | 4,1 ’
5,5 |100L2| 3,4 112M4 | 3,4 13282 | 3,3 132M8 | 4,1
7,5 |112M2| 2,5 13254 | 3,0 132M6 | 3,2 160S8 | 2,5 14
11,0 |132M2| 2,3 | 1,6 | 132M4 | 2,8 160S6 | 2,7 160M8 | 2.5 ’
15,0 | 160S2| 2,1 160S4 | 2,3 160M6 | 2.6 180M8 | 2.5
18,5 |160M2| 2,1 160M4 | 2,2 180M6 | 2,7 200M8 | 2,3
22,0 [ 180S2]| 2,0 14 180S4 | 2,0 14 200M6 | 2,8 200L8 | 2,7
30,0 |[180M2| 1,9 ’ 180M4 | 1,9 ’ 200L6 | 2,1 225M8 | 1,8
37,0 [200M2| 1,9 200M4 | 1,7 225M6 | 1,8 | 1,2 | 250S8 | 1,5 1.2
45,0 [200L2] 1,8 200L4 | 1,6 25086 1,4 250M8 | 1,4
55,0 [225M2| 1,8 2250M4| 1,4 250M6 | 1,3 280S8 | 2,2
75,0 25082\ 1,4 25084 | 1,2 280S6 | 2,0 280M8 | 2,2
90,0 [250M2| 1,4 1.2 250M4 | 1,3 1.2 280M6 | 2,0 31588 | 2,0 L0
110,0 [280S2| 2,0 28084 | 2,3 31586 | 2,0 315M8 | 2,0 ’
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4A cepusinu snexrpoasuraremnap (FOCT 19523-81)

- L2 > 4
S — n
~/| 7 =\~
AL PEEA
~ 1
- oy
mapkacu | [Tomrocnmap | 'abaput ymuamiaapu, MM Y muammnapu, Mm
COHHU L1 Lz H D d1 dz 11 12 13 b d
4AA50 2;4 174 | 198 | 142 | 112 9 9 20 32 63 80 | 5,8
4AA56 2;4 194 | 221 | 152 | 128 | 11 11 23 36 71 90 | 5.8
4AA63 2;4;6;8 216 | 250 | 164 | 138 | 14 14 30 40 80 | 100 | 7,0
4A71 285 | 330 | 201 | 170 | 19 19 40 45 90 | 112 | 7,0
4A80A L 300 | 355
AASOB 2;4;6;8 320 | 375 218 | 186 | 22 | 22 50 50 | 100 | 125 | 10
4A90L 350 | 405 | 243 | 208 | 24 | 24 50 56 | 125 | 140 | 10
4A100S 365 | 427 | 265 132
4AT00L 395 | 457 | 280 | 20 | 2B | 28 | 00| 63 [y, [ 160] 12
4A112M | 2:4;6;8 452 | 537 | 300 | 260 | 32 | 32 80 70 | 140 | 190 | 12
4A1328 480 | 360
AA13OM 530 1 610 350 | 302 | 38 38 80 89 | 178 | 216 | 12
2 42
4A160S 168 624 | 737 43 178
’2’ 430 | 358 0 42 | 110 | 108 254
4A160M 168 667 | 780 43 210 s
4A180S 4'2'8 662 | 778 22 203
’2’ 470 | 410 43 48 | 110 | 121 241 279
4A180M 168 702 | 818 55
2 760 | 875 55 110 | 133
4A200M 4;6,8 780 | 905 60 140 | 133 267 19
535 | 450 55 318
AA200L 2 800 | 915 55 110 305 19
4;6;8 830 | 945 60 140 | 133
2 810 | 925 55 55 | 110
4A225M 168 40 | 935 575 | 491 65 60 | 140 149 - 356 | 19
2 65 65
4A250S 168 915 | 1060 | 610 | 554 75 70 140 | 168 406 | 19
4A250M 2 955 | 1100 | 610 | 554 65 65 140 | 168 | 349 | 406 | 24
4;6;8 75 | 70
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YEPBAKJIN Y3ATMAIJIAP YUYH

HuHAPCUMOH YEPBSAKIM y3aTMaHU CUJLKUTMACIAH sicalraHgard aCoCui KuMMariiapu

3-xaaBan
Gy » MM m, MM q Zi: ZoxU Gy > MM m, MM q Z1: ZoxU
1-kaTop 1-kaTop
40 2 8 32:4 32:2 32:1 40 1,6 10 40:4 40:2
40:1
50 2,5 8 32:4 32:2 32:1 50 2 10 40:4 40:2
40:1
63 3,15 8 32:4 32:2 32:1 63
80 8 32:4 32:2 32:1 80
100 5 8 32:4 32:2 32:1 100 4 10 40:4 40:2
40:1
125 5 10 40:4 40:2 40:1 125 4 12,5 50:4 50:2
50:1
140* 5 16 40:4 40:2 40:1 140* 5 10 46:4 46:2
46:1
160 8 8 32:4 32:2 32:1 160
200 10 8 32:4 32:2 32:1 200 8 10 40:4 40:2
40:1
12,5 8 32:4 32:2 32:1 40:4 40:2
250 8 | 125 | 504 502 501 | 20 10 10 40:1
280* 10 16 40:4 40:2 40:1 280* 10 10 46:4 46:2
46:1
400 20 8 32:4 32:2 32:1 400 16 10 40:4 40:2
40:1
500 20 10 40:4 40:2 40:1 500 16 12,5 50:4 50:2
50:1
UepBsKIH FIIITUPAKIIAP YIYH PyXcaT ATHITaH KOHTAKT KyWJIaHUII
4-xanBa.
Marepuai
Ueppsrm [0 i ], MITa, Mnamumgary cupnaHun Te3nuru Jg , M/c
FUIAUPAK rap- UYepssik
L 0 0,25 0,5 1 2 3 4 6
[Tynar,
BpA9XK3JI KATTUKJINTH - - 182 179 173 167 161 150 138
HRC>45
[Tynar,
BpA10X4H4JI | kaTTUKIUTH - - 196 192 187 181 175 164 152
HRC>45
ITynar 20
CYl15 éku éxu 20X
CYlg HeMEHTHT 184 155 128 113 | 84,5 - - -
HRC>45
CY10 éxu [Tynar 45
CYl5 s C16 170 141 113 98 71 - - -
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UYepBsk Fuivparu y4yH MaTepyas TaHJIALL.

S-)kajBai
Yerapa YepBsK MaTepualiura pyxcaT STHITaH Ky4ia-
bponsa Ba +yii- HUITHUHT KUAMAaTH
Y IHHUHT I Myc- HRC<45 HRC>45
OxyB4an / / / / / /
MapKajapu | ycyau | Tax- -JIHK [O-OF ] [0_le ] [O_H ] [o-OF ] [0_le ] [O-H ]
KaMJIMK
bpO10d1 I1 200 100 45 30 135 55 40 168
bpO10d1 K 255 147 57 41 186 71 51 221
bpO10H1D1 11 285 165 64 45 206 80 56 246
BbpOSII5C5 I1 150 80 35 25 111 45 32 133
BbpOSII5CS K 200 90 45 32 132 53 38 159
BpA9X3JI I1 392 196 81 63 - 98 75 -
BpA9X3JI K 490 236 85 69 - 108 83 -
bpA10K4H4JI| 1LK 590 275 101 81 - 130 98 -
CU10 I1 118 - 33 20 - 41 25 -
CUls I1 147 - 37 23 - 47 29 -
CYl18 I1 177 - 42 26 - 53 33 -
CY20 I1 206 - 47 29 - 59 36 -
MoaynHUHT CTaHAApT KUMaTiIapu
6-xkaznBai
m, MM q m, MM q m, MM q m, MM Q
10,0 8,0 8,0 8,0
16 12,5 10,0 10,0 10,0
’ 16,0 3,15 12,5 6.30 12,5 12,5 12,5
20,0 16,0 ’ 14,0 16,0
8,0 20,0 16,0 20,0
10,0 8,0 20,0 8,0
2,0 12,5 10,0 8,0 16.0 10,0
16,0 4,00 12,5 10,0 ’ 12,5
20,0 16,0 8,00 12,5 16,0
8,0 20,0 16,0 8,0
10,0 8,0 20,0 10,0
12,5 10,0 8,0 12,5
2,50 16,0 50 12,5 10,0 20,0 16,0
20,0 ’ 16,0 10,00 12,5
20,0 16,0
20,0
Kenrupunran umkanaaui Ko3(pGHUIEHTH Ba HITKATAHUII Oypyard Kuiimariapu
7-)ajBai
9., m/c f p' 9., m/c f p'
0,1 0,08-0,09 4730°-5"10° 2,5 0,03-0,04 1740°-220°
0,25 0,065-0,075 3°40°-4"20° 3,0 0,028-0,035 1"30°-2°00°
0,5 0,055-0,065 3"10°-3"40° 4,0 0,023-0,030 1°20°-1740°
1,0 0,045-0,055 2730°-3"10° 7,0 0,018-0,026 1°00°-1"30°
1,5 0,04-0,05 220°-2"50° 10,0 0,016-0,024 0"55°-1720°
2,0 0,035-0,045 2°00°-2"30° 15,0 0,014-0,020 0°50°-1"10°

JluHamuK 1okiIaHu kodpuimentu Ky
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AHUKIIIK Japa- Cupnanum tesnura 9,, m/c
JKacu 1,5 raua 1,5 nau 3 raua 3 gau 7,5 raua 7,5 nan 12
6 - - 1,0 1,1
7 1,0 1,0 1,1 1,2
8 1,15 1,25 1,4 -
9 1,25 - - -
YepBskHuHT Aedopmarus kodhpuimentu 0
9-xazaBan
7 ( HUHT KMIMaTH
! 8 10 12,5 14 16 20
1 72 108 154 176 225 248
2 57 86 121 140 171 197
3 51 76 106 132 148 170
4 47 70 98 122 137 157

YepBsAKIN FIJIIUPAKTH TUII MAKIH YF HU XHcoOra oyBun Ko3dduiment

10— xamBan
Zg 28 30 35 40 45 50 65 80 100 150
Yr 2,43 2,41 2,32 2,27 2,22 2,19 2,12 2,09 2,08 2,04

Yusma nuwiapuia KyJUIAaHHIAAUrad Oypyak IraMin HAaMyHaCH.

a) Nmauar mmdpuy;

6) Mumuzr massycu;

B) Kadenpa HOMU;
I') MHCTUTYT, (DaKyJIbTeT, TaTAOaHUHT TYPYXH.
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