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K1PHUI

KaMusiTHUHT MOJ/IMI TeXHHKa 0a3acUHU SpaTyBUMd Ba MaMJIaKaTUMU3HUHT
TEXHUK TapaKKUETUHU PUBOXKIAHUIIUHYU OCITUIIOBUM COXA MAIIMHACO3NUKIUD. Y
CAaHOATHUHI TYpPJIM TapMOKJIAPUHM SIHTM TEXHHUKA, UILIA0 YMKAPHUII BOCHUTAJIAPU
Oownad tapmunnaiau. [y cababnu MamMHACO3IMK WIUIA0 YMKApPUIMTHUHT Oapua
COXQJIapUHU PHUBOXKJIAHUIIUIA KaTTa TabCHP KYpCaTyBUM CAHOATHUHI MYXHM
KypcaTKA4wiapuaaH Oupuup.

MaiivHacO3IMKHUHT aCOCHHM MalllMHAJIApHU JIOMUXajall Ba HIILUIa0
YUKApHIIl TallKWI dSTagd. MamuHanap V3 HaBOaTHAa J>KaMUAT —TypMYII
GapoBOHJIUTHMHU  Kypcaraad.  Ydaap  WII  YHYMIOPJIUTMHHM,  MEXHAT
camMapaJOpJIUTUHU Ba MaxcyJaoT cudaruHu ommpaguiap. MyCTaKUUTHKHUHT
OolUTaHFUY JaBpUAaEK, MamMiIaKaTUMU3/1a MAlTUHACO3JIMKHU PUBOXKIAHTHUPHUIITA
acocuil »bTHOOp Kaparwiaau. Kymma® Kymma KopXoHalapyd MallldHACO3JIHUK
MaxCyJIOTJIapUHU UILIa0 YrKapa Oonuiaay.

MammuHanapra IOKOpM aHUKJIMK Ba TE3JIUK, WCCUKIWMKKA  YWJIAMIIAIIHUK,
KMYMK Ba3H Ba Xa)XM, MYCTaXKaMJIMK Ba MIIOHWIMJIMK KaOu OKopu Tanabdap
Kyhunrad. bynnaii tanabmapuu omub OOpHINM MalIMHACO3JIAP OJUTra Mypakkao
KOHCTPYKTOPJMK  Ba TEXHOJIOIMK CaBOJUIAPDHM KHCKa BAaKT HUWJa €YUl
MacajlaCuHHU KyWMOK/IA.

MamuHaco3IMK TEXHOJOTHSICH MIIad YWMKApUII JacTypura acocaH
OenrwiaHTaH MyJAaT wumja Tanad »Twiran cudaT Japakacuaa MeXHaT Xamza
MOJJIUIA pecypcliapHu KaM capduiarad Xojaa MallliHa Ba MeXaHu3Miap Tauépiam
KOHYHUSITJIAPUHU YpraTaju.

MammHaco3IuK TexHoJorusicu ¢aH cudartuga MAKUTAHWIITHHAHT acOCUi
mapTiapuaaH OMpyW WHCOHHUHT MEXHAT KypOJUIApUHU TaKOMUJUIAIITUPHUINTA Ba
UNUIad YUKApUIl YHYMIOPJIUTHHHA OIIUPHUINTAa OYITaH WHTWIUILIAPUAAIUD.
MaimmHaco31MKHI PUBOXJIAHUIINMIA XO3UPrHM KYHJlda MKKM HYHaIWII acoCUid Ba
oenrunoBun 6ymmuO KonmMokaa. bynapaan Oupu unuiad yukapuil >kapaéHUHUHT Ba

YHU TEXHOJOTUK Tal€piamiHu MHTEIUIeKTyautamTupum Oy ¥3 HaBOatuia



Joimnxanam Oynmumiapuaa Ba OeBocuTa WNUIA0 YWKapHUI kapaéHmapuaa XM
Jap/laH Ba aBTOMATJAIITHPHUIN BOCHUTANAPUIAH KEHT Kymamuaa (omamaHuIIIaH
nboparaup. YUyHKM WHTE/UICKTyasd JIoMMXajall Ba WIUIA0 YHUKApHIN TU3UMIIApU
Tanep MaxCyJIOT TYPUHHUHT oupuman HKKUHYMCUTA VTUIIUHUAHT
MOCJIaHYBYAHJINTUHA TabMUHJIAWAUM. WKKWHYM WYHAIUII HMHCOH JXTUEKWHU
WHUBUAYAJUTUTUHU, 0030p UKTUCOAUETH TanabiapuHu Xucobra ojiraH XoJijaa oup
X1 BasudaHu OaxapyBudu TYpJaM KYpPUHHUIIJIArd MallliHA Ba MEXaHU3MIIAp

ApaTuiaaH 1/160paT.



2. YMYMUI KUCM
2.1. JETAJIHU XU3MAT BABUDACU

busra Oepuiran “Ban” getanu TOKapiuK JAaCTTOXMHM OJJIMHTH OaOkacuia
unuiaiau. Ban geranunun Bazudacu TasHY Ba aijlaHMa XapakaT KWIMILTa XU3Mar
kwnaau. [Jeranumu3z marepuanu mynat 45 'OCT 1050-88. Jletan ro3anapu ykura
HUCOAaTaH CHUMMETPHUK >Koinamran OynmuO neramnu [' 103acMHM aHUKIMTH 8
KBIMTETJA TalépiiaHaau. by ro3zana nmoAmmMnHUKIAp komamaau. [ ro3ama sca
MIKKB xoimaman. Aaukimru 10 ksamureraa. I03a tozamuru R, =20.
by ro3agma xapakaTHHM y3aTHII YYyH IIMIOHKA ApUKYAcH JioWUXanaHraH. BamHuHr
Mapka3uil Temmrura ouunaad. JletanHuUHr KoaraH ro3amapu 14 aHHKIMK
KBanuTeTuaa tan€pmanaau. by neranau marepuanmau mynar 40, 35, 40X ra

aJIMaldTUPpUIIT MYMKHH.

1—-xanBai.
[Tynar 45 marepuanuau kumépuii Tapkuodu. TOCT 1050-88.
Martepuan | Kumésuii Tapkuou,%
MapKacH C Mn Cr Ni Si S P

JaH KYTI AMac

ITynar 45 |0.40-0.50 | 0.5-0.8 0,3 0,3 0,17- 10,045 | 0,045

0,37
2.KaaBal.
[1¥nat 45 marepuanuuu mexanuk xycycustiaapu. 'OCT 1050-88
Marepuan (o8 (o 55 % oH
MapKacu MIlIa MIIa Jbx/M® | HB

[Tynat 45 360 610 16 50 241




2.2. JETAJI TY3WINIINHUHI TEXHOJIOI MKJIUKJINTU BA YHUHT
MUK JIOPUU KYPCATKUYJIAPU

TexHONOTUKIMKIra TaxXJWwil MEXHAaT CUFUMH Ba MeTalul  capduHU
KaMalTUpUILl MUMKOHUSATIAPUHM AHUKJIAII, WIUIOB OepHIlja Wl YHYMIOPIUTH
IOKOpY OynraH ycyiuapiaH (Qoiiiananui, AeTaJHd MINYM Basudacura caaouit
TAOCHUp KypcaTMaraH XoJjjia JeTall Taépiain TaHHApXUHA KaMaWTUPHIL yYyH OJIHO
Ooopunamu. TexHOJNOTHMK >KapaéHHM HIUIA0 YHMKUIITHU OOIIIaHFUY OOCKHUYHIA
JeTanHu cu(datiu KyJalaurd, YHUHT HMIIYM YM3Macua Ba TEXHUK Tajiadnapia
KypcaTu® yTWiraH MabiyMOT OyinYa JETaJIHHM TY3WIMIIHIArH KaMYHJIMKIAPUHU
103ara YMKapuil uyau OWiaH aHuKJIaHaau. TeXHOJOTUKIIMKKA TaXJIWIHA KyHuaara
KeTMa-KeTJIUKa 0JIu0 Oopamus.

1. JleTanHy 4YM3MACHMHU TaxJIWIM IIyHU KYPCATAUKU JCTAIHU HIIYU
Ba3u(acHHU y3rapTUpMaraH XojJa YHU TY3WIUII 3JIEMEHTIAPUHU KUCKApTUPHUII
MMKOHHUSTHU UYK.

2. JleTanHu TY3WIMIIA XOM ami€ OJIMIIHU  palMoHal yCyJUlapuiaH
(doiiialaHUIIHI UMKOHUATUHUA OepUaI.

3. JleranHm uiuioB Oepuiga KHHMHYMIMK TYFIUPAIUTaH 1032 HYK.

4. JleramHu TY3WIHIIA MYCTaXKaMJIMK Ba Mypakka® Ty3WUIIN KaOu
cababmapra Kypa HIl YHYMJOPJWTH IOKOpW OYiaraH WNUIOB Oepuiil
ycyJutapuan (GongalaHuIHy Yerapanad KyiMmaiu.

5. Marepuanau MIUIOB OEpHIIyBYAHJIMIU JIE3BHUIM Ba abpa3uB acOoOmap
OuJiaH MIUIOB OepUIll UMKOHUHH Oepau.

6. XammMma omepanusuiap yuyH YpHaTuil 0a3anapu MaBXya, KYyIIUM4Ya CyHHM
Oazanapra 3XTUEX UVK.

7. TexHomoruk Ba yI4oB O6a3amapuHu OUPIUTUHU TAHBMUHIIAI MyMKHH.

8. Uusmana kypcatuiaran 6apuu yinuamiaapHu OeBOCUTa YiTyal MyMKHH.

TexHOoJIOTMK Ba aHMKJIUMK OYinYa TaxJIWJ TEXHOJOTHK >Kapa¢H MapuIpyTUHU

Ty3HIll, JACTTOXJIAPHU TaHJAIl, OepUIraH aHUKJIMKKA SPUIIHII YCYITIapUHU



Ba OlepalusuiapiaH CYHT Ha3opaT HIUIapUHU aHHUKIalra Herus Oynuo
KOJIaJu.
baxkapuinran Taxaun Kyiduaard ko3(p@QUUMEHTIapHUM aHMUKIAIlra HMKOH
oepanu:
1. KOHCTpYyKTUB 351eMEHT/IapHU YHUUKALUATAHUII KOA(OULIUEHTH:
K,,=Q,,/Q,=8/12=0,67
by epna Qy, Ba Q, —yHHU(pMKanMATaHAraH KOHCTPYKTUB DJE€MEHTIAP COHHM Ba
JIETAITHA XaMMa 3JIEMEHTJIAPU COHH.
2. Marepuannan ¢origanaHui Ko3ppuuueHTu
K,= 9/Q=1,98/2,6=0,76
By epna (- neran orupnuraau; Q-3aroToBKa OFUPIIUTH;
3.MmnoB Oepuil aHUKIUTY KO3DPUITMEHTH.
K.=1-1/Ay,;
by epna
_ (n +2n, +3n; +...+19n,) _4-9+4-12+4.14

ini 12
1

K,=1-_+ -0,91
116

A =116

P

4.YO3a ragup Oyaupauru KodPpPuImeHTu:

P
by,
by epna
(0,01n, +0.02n, +...+40n,, +80n,,) _3,2-2+4-10+2-20
Ey”p = 14 - =108
8
2N,
1
K, = 1.1 0,09
F_ 108

p
baxapunran Taxyuuin WUFYB OWPUKMAHMHT O€puiraH AETallMHU TYFpU

Jofmxajamra UMKOH OepaJiu.



2.3. UIIJTAb YMKAPUII TYPUHU AHUKJIAIII

TexHONMOTHK XapaCHIapHU WUIUIA0 YMKUIIIA MyXUM OOCKHUYIapiaH Oupu
unuiad 4YuKapuil TypuHU aHuKimam xucoobsanamau. Illy caGabmu TEXHOJOTHK
KapaCHHU JOWMXaJallHA OONuTaHFud Oockuumaa Oaxkapwianu. Ummad aukapwuir
TypuHu OuUp Heya XWJI yCy/Ulapulia aHUKJIaHWIIKM MyMKUH. JKymianaH,
OMPUKTUPUIITAH omNepanusuiap Kod3PPUIMEHT OpKalu aHUKJIAll MyMKHH, MabllyM
BaKT MoOaliHu/a Oy IuMaa Oakapuiaural TEXHOJIOTUK orneparusiap conu (O) Hu
my OYynmumparn wum >xoinapu (P) ra HucOatu OMPUKTHPUITAH oOINepanusiiap

ko3 urmentu (K) ra tenr 0ynanu.
K=O0/P (1.2)

MarmmHaco3nukaa uiad YuKapuill Typiaapy Kyluaruya aHuKJ1aHa Iu.

K <1 6ynca - suinu uniad yukapuin

1<K <10 6¥1nca - Ky cepusiyiv UIu1ad YUKAPHUII

10 <K <20 6ynca - ypra nuuiad ynKapul

20 <K <40 6ynca, maiiaa - "Knuuk" cepusiiv Muu1ad YuKapuul

Jonana6 unuiad yukapumiga K>40 6ynaau.
Nnuma® yukapuil Typud Ba yHTa TYFPU KelaguraH WIMHUHT TalIKWJ KUJIHII
dbopmacH TEXHOJOTHK >KapaCHHM XapaKTepu Ba YHU TY3WIUIIMHW aHUKJIAKTH.
[yHuHT yuyH XaM UI1ad YMKapUIl TYPUHU aHUKJIAIl — JeTalira MEXaHUK UIIIOB
OepuIll TEXHOJIOTHK >KapaéHUHM JIOWMXAJAIlHA OONUIAHFUY KUCMHHH aCOCHM
OOCKUYUIHUD.

Nmma® dukapuin TypuHU OKagBalap yCyidu OuilaH aHWKJIaHTaH7a,
JETATHUHT OFUPJINTH Ba HWHJITMK UITUTA0 YMKAPHII JACTypH Tajaad KUITHHAIH.

buszna N=4 nonma BBa m=1.98 kr Oymranga (/10/, 2x.,180.) wumnab
YUKAPUII TYpH J0Ha0al 1e0 alTUI MyMKHUH.

bepwiran WwuMk gactypra acocaH HILIA0 YWKApUI KagaMHu KyWHuaaru

dbopmyna EépaamMuaa XucoOIaHaIn:

* .
_ R, ™60 _ 2030-60 ~105 oakuka
N 4 OoHa

1)

TB



Oy epna F, — macTroxyiapHuHT OMp WWIUTMK XaKWKHA WITUIAI BaKTH (OHIIU, COAaT.
(1- cmenamm wmr Tapruouma F,=2030 coat, 2- cmeHaim umr Taptuomnna F,=4029
coart; ,) ([20], 22 6., 2,1 x);

N- HUUHK UTT1a0 YMKAPUIIT JACTypH;
bynumpaaru v Taptubu acocan 1 cMeHanu KaOdy KUIWHATH.

Snnu wnuiad 4yuKapuin Typuaa KEeWHHrM Oapya TEXHUK — WKTUCOAMM
xucobmap (1) dopmyna  opkaium aHHKIAHTaH HNOUIA0 YHKApUIN KaJamura
acocnanagu. Cepusuii Unuiad YUKApUII Typliapuja 3ca, AeTajiapra rypyxiapra
Oynu6 wunuoB Oepuiuinu cababiau rypyxjiapjard JeTajjiap COHUHU Xuco07ad

Tonuin Tanab KuiauHagu. by getamnap coHu Kydumgaru dopmyna €paamuja

AHMKJIaHA/IU:
*
n= NF 4 noma (2)

Oy epna: a- rypyxjiapiaru JeTaJJIJapHU WLUIOB OepUIlIra KUPUTWUIUII JTaBpH, KyH
(Kylnaaru aaBpiiapAa KUPUTWIUMIIN KUPUTWIMII TaBCUS KuiauHaau: 3, 6, 12, 24
KYH);;

F- Oup ungaru uiryu kywiap, F= 254 kyH.

* .
n-N*a_4-24_ 45
E 254



3. TEXHOJIOTUK KUCM
3.1. 3ATOTOBKA TYPUHU TAHJIAII BA YHU OJIUII YCYJIUHU
AHUKJIATI

MaivHa aetajyiapd ydyH XOoM-alié KyWuaaru KypuHHUIIUIapjaH ubopat

OV MyMKUH:

1)  uysH, Tynar, paHTIM METAUI Ba IUIacTMAaccayiaplaH Tan€piaHraH
KynMmasnap;
2)  OoiFayaHTaH Ba IITaMIUIAaHTAH XOM-aIi¢;
3) nynatmaH COBYTWITAH Ba KU3JUPWITAH XoJUlapia TalépliaHraH
IIPOKATJIAp Ba PAHTIIM METAJUI-IIPOKATIIAPH.
XoM-al€HUHT TYpU YHHHI MaTepHUaliira, MIaKiIura, JECTaJHUHT XH3Mar
Bazudacura Ba MalllMHaJapAa WUFWIraH XoJa WMUUIAll [IapT-IIapouTiiapura

OOFIMK OYmaau.

[Takngop Aerannap uUiam )apa€HUAa Yy3WIHII Ba STUJIUILI TabCUPUIA

OynMaca ojataa uysHiIapaaH Tauépiianaam.

bonranam €ppamupa srunMilnra, 4y3uwiaviira Oypajiuilra HIIOBYM Ba
KYHJQTaHT KecuMu Oyinya ymuammiapuna dapk OyiraH JeTalTITapHUHT XOM-
aménapu Ta€pnanaau. bonramam OwiaH kaTTa Viadamid JAeTaiap Y4yH
JIOHAJIM Ba KUYUK CEPUSIM MIUIA0 YMKApUII IIapouTHAa €Ky OollKa XoJuiapaa

KMYMK JEeTauiap y4yH XOM-alé TanépaaHaiu.

[HITamruianran XOM-alié IITaMILJIAI MalluHAJIUPAA OJIMHAJIU.
[[ITammanrad METAJJTHUHT CTPYKTYypacu OWp XWJUIUTH OUJIaH aXpaiiud Typau.
[[MaT™mmiaHTaH XOM-alIEHUHT TIAKIM JETal MIaKIuTa Xyaa sukH 0Viuno, aipum
BOJUIApJIa MEXaHUK UIUIOB OepuiMaiiu (IeTaulapHUHT alpuM  1o3anapu
Hazapja TyTUIAMOKaa) . by ¥3 HaBOatmma metamn cappuHM KaMaWTUpasu.
[rammmamt xapaHUHWAT WII YHYMJIOPJWTH OoJiFayiamra HUcOaTaH aH4a

OKOpPH. NiauHuHT  Maakacu XaM Oonranamra HucOaTaH IIacT 65'7J'II/IIHI/I



mymkuH. [ltammam #iynun OwnaH cepusiii Ba sUIMM  WIOUIA0 YHUKapUII

IapOUTIIApUIA Ky KEJIaIu.

AlinaHa, KBaapar, oJITU Oypyakiv MpoKaTiap/aH TalépiaHraH XoM-alié
¥3 makau Oyiinua [OKOpUOArMKYypUHHUIIIApra sSKdAH OYnaran jgeraiiap

Tanépraiia KyJUIaHUJIaIx.

Kaiicu Typmarm  XoM-améHM — TaHjJalll yHU  TEXHUK-UKTUCOIUHN
KYpCcaTKUWIapyuHU XUCcO0Ia0 YMKWITaHIaH CYHI amMaira OIIMpHIICa MakcaJra

MyBOGUK OYaiu.

3aroToBKaHW OJIMIIHU MAaBXKyJ YCYJUIAPUHHU TaxJIMJI KWJIuO, OepuiiraH HILiao

YUKApHII [ApOUTUIA AETATUMU3 YUyH 3arOTOBKAHU ONTUMAJ Tauépiiail yCyu

IMTaMILIAMIIup.
C, S
- = ‘Q-R,-R.-R, ‘R -R)—(Q-q) 2 cym
3ae (1000 Q t c b ) (Q q) 1000 Cy
by epna

C,-Oup TOHHA MaTepuall TAHHAPXHU, CYM.

R,-1.0([2],37 0.)-aHuKIMK KOd)PUITUEHTH;
R.-0.84 ([2],2.12%.,38 6.)-MmypakkaOauk korhPuImenTu;

R,-1.1 ([2],2.12%.,38 6.)-ko3dpuruentu;
R, -0.84([2],3 6.)-matepuan kodphureHTH;
R, -1.0([2],34 0.)-cepuamiam ko3P HUITMEHTH;

4000000 , ¢ 5.0,7-10-08-10) — (2.6 —1.98) 122000
1000 1000

S,e = ( = 465862 = 4596cym



3.2. AETAJI FO3AJTAPUT'A MEXAHUK MIIJIOB BEPUIIT PEXKACMHA
TY31NI. TEXHOJIOI'MK BA3AJIAPHU TAHJIAILI

Jletan 103anapura MEMEXaHUK HUIIIOB OEpUIl KeTMa-KETIIMTUHY TY3HUIIAA , WITapH
AHUKJIMKIa KWIMHTaH TaXJWwl , TEXHUK HIapTiap Ba XOM —all€HH Typu MHOOaTra
onuHaau. MmoB OGepuin pexxacHHU Ty3uIlga Oazajail Ba MaxKamilall Fo3ajlapH

XaM aHUuKJIaHaaH.

3->kaziBal.
o JlacTrox
Omnepa | YTum Oneparusa HOMHU Ba bazanam | Maxkamiiaml
HOMH Ba
nusiNe | Ne YTHUIILIap Ma3MyHHU ro3anapu ro3anapu
TypH
1 2 3 4 5 6
005 Toxkapauk
. M
A ypHaTum M ro3a Ba 16K20
A Topen 103a ¥24 mm MapKa3Hii TOKAPJIUK
1 .
CakJIaHuO MYHUIICUH TEIINK BunTKHpKUIII
Mapxkasuii Temmk JACTrOXU
2
rapMajiaHCHUH

M 103a 956 mm JI=191 mm

3 CaKJIaHUO UYHUJICUH

B r03a 950 mm JI=185 mm
4 cakjaHuO NYHUIICHH

I" 103a P40 mm JI=125 mm
> cakjaHuO NYHUIICHH

C 1o3a 925 mm JI=45 Mmm
6 CaKJIaHUO UYHUIJICUH

IT r03a ¥20 mMm JI=20 mMm
! CaKJIaHNO UYHUIICUH

A ro3ana 2.5x45° dacka
8

O4YMJICHH




010

10

11

12

13

14

15

C ro3ama 1.6x45° dacka
OYHJICHH

I ro3ama 1.6x45° dacka
OYHJICHH

B ro3ama 1.6x45° dacka
OYMJICHH

IT ro3ana H apukua
OYMJICHH

C ro3ana K apukua
OYHJICHH

B ro3aga ®© apukua
OYHJICHH

IT ro3ama JI=21.5 mm
y3yniaukaa M20 peszoa
OYHJICHH

Tokapiuk

b ypHatnm

AjTopec 103a D61 mm
CakJIaHuO MYHUIICUH
Mapxkasuii Temmk
rapMaJlaHCHH

I r03a ©30 mMm JI=31 MM
CaKJIaHMO UYHUJICHH.
Cy103a 925 mm JI=25
CaKJIaHNO UYHUJICHH.
C,103ama 1.6x45° dacka
OYMJICHH

M ro3ana 1.6x45° dacka
OYHJICHH

Ci1o3ana K apukua

I' ro3a Ba
MapKa3Hii

TCIINK

16K20
TOKapPJIMK
BunTKMpKUIII

JaCTIrOXH




7 OUMJICUH
Beptukan dpesamam
015 C ypHatui BraM CBa(C; 6HI12I1b
[IInonka apuK4acu Beptukan
3.5x14x40 ynuamaa dpe3zanam
L bpe3atancuH
Opesanam
J1 ypHaTHII
020 I' ro3anma 8x36x40x7 CBaB Mapxkazuii 6H12I1b
yayaMJIard nuiia TEIUK Beprukan
OUMJICUH bpezanai

3.3. TAHJIAHT AH TEXHOJIOT'MIK )KAPAEHJIAPHU ACOCIJIAIL

bu3 TannaraH TEXHOJOTHMK Xapa€H MKTUCOAMM >KUXATAAaH XaM, 3aMOHABUU
UIUTa0 YMKAPUII CAHOATH MIAPT—IIApOUTIIapH Tanadaapura TYIWK kaBoO Oepasu.

bepunran WWMK nmacTypra acocaH Ba JCTATHUHT OFMPJIUTHTa HUCOATaH
noHabaif uitad YUKApUI TYPUHU TaHJIA UK.

By Typaaru unuia6 yukapuiin KOpxXoHaJIapAaru MapouT UXYaMIIMK Ba 0030p
UKTUCOAMETH TanablapyHU XHcoOra ojiraH XoJja MOCIaHYBYaHJIMKHH TaK030
ATa/IH.

TexHosoruk skapa€Haa TaHJAHTaH JAacTrOXJIApMMH3 Ba MOcCIaMajlapuMU3
MEXHAT YHYMJIOPJIMTUHU OIIMPHUII Ba capd XapakaTIapuHU KaMaWTHPHINTa
NYHAITUPHUITAH.

3aMOHaBMI MeTajulapra MeEXaHUK WUIUIOB OepyBuM ycyiiap, KyhMa

3aroTOBKaJapHU KyWwIll, TeOpaTuO To3ajanl MalidHajapu, 00CMM OWJlaH MIILIOB




Oepull yCyJulapuAaH TAIIKUI TONTaH TEXHOJIOTHK jKapaéH MMIUIMK JacTypia Ky3aa
TYTUJITaH MaxCyJIOTHU €Tapiu Japaxkia Ba ¥3 BaKTH/a OaXkapHIlTra UMKOH Oepaiu.
TexHo0TuK XapaéHHUHT JIOMKMXamalia Kyiuaara tajnadiapra puos KUIMIil
703uM Oynaau.
1. BakTtaan 0TI y4yH KYJUIQaHWIAQJATraH TEXHOJOTHK sKapa€HIaH
ol nananui.
2. XanmaHn 3uén KUMMar0axo MeTaul KeCyBYM JacTroXJjap Ba KECyBUd
acbo0napaan GoigaraHMaciuK.
3. Unoxu Oopuya crajapTiamrad Ba HOpMaJUIAITHUPWITaH ac0o0—
yUKyHaJIapAaH (QoiiiagaHuml.
4. 3aMoHaBUii JTOMKMXaHa TAIKWJUIAII YCYJUTApU UITLIAILL.
5. Unoxu Oopuua neramHu Oup ypHaTUIIAA KYOPOK IO3ajlapura MIILIOB
OepulIITa SPUIIIHIIL
Bynap TexHONIOTHK >KapaHHU ap30HJAIITHPAIU Ba HILIA0 YUKApUIAETTaH
MaxXCyJIOT TAHHAPXUHU KaMaWTHUPaJIu.
bu3 kymmaérran KuWx03 Ba MoOclamajap CTaHAapTjiallraH, JacTroxJjap
IOKOPY YHYMJIOpJIMKKa 3Tra, Iy cababiu roKopuja KyWwiran tanabiapra >kaBoO

oepanu.

3.4. UKKUTA TYPJIU KYPUHUILIATYU FO3AJIAPT A KOJIIUPUJITAH
KYMUM MUKJIOPUHU AHAJINTHUK XUCOBU

34.1. T' ro3ara MexaHUK MWILIOB O€pUlll Y4YyH KOJJAUPWITaH KYyWHUMHH
XUCOOIalMuU3.

@40h9 %%

3aroToBKaMH3 IITaMIUIANl yCYJIHUJAa OJMHTAaH OYIuO, OFUpaUrd 2.6 KI' HU TaIlIKHII
Kuwiagu. MnomoB Oepuill TEXHOJOTWK MapuipyTd 2 Ta oIepainusiaH udopar
Oynmanu, sbHM KOpa Ba To3a WyHuIl. byHaa 6a3za BasudacuHU MapKa3uil TEIIMK
yTanuau.

3aroToBKa H03aCUHUHT CI/I(l)aTI/I:



Rz=150 mxm; T=200 MKM
Kopa iynumgan cyHr
Rz=50 mxMm; T=50 Mxm
bepunran 3aratoBkamu3 yuyH (a3oBUN YETIAHUIJIAPHUHT YMYMHMA

KUiMaTu Kyiuaaru ¢gopmysia OuaaH aHUKTaHAIM:

2 2 2
S = \/pkop +pCM +pl4
FO3aHu KOPOOIEHHSACH :

Prop = AL =2-130=260 mrm
p, HH [2]1876. 19 xanBangaH onamus3

.. =500 MKM.

5\ ,
== +0,25
Pu (2)

0, =18mm

2
p, = \/[QJ +0,25% = /0,97 +0,25% = 0,934
2

Hemak (pa3zoBuil yeTIaHUII YMyMUN KMIIMaTH Kyluaarura TeHr 0yaaau:

S =[pb, + P2, +p? =260° +500 +934° =1116mmcx

Kopa unuioB Oepuiiiian CyHT KOJIUK (Ha30BUNA YETIaHUIT KyWuJarura TeHr
oymaau:

p 2= p10.05=1116-0.05=56 mMKMm.

Vpraruma xocun 6ynagiral XaToIMKIApHA aHUKIAiMU3.

Mapkasznapra YypHaTUITaHIUTU YUYyH

&y = Ve, +&; =0

Kapgpanra kupuTWIran KuMMaTiIapra acocaH OpaluK, yTUIIapAaH
MUHMMaJT KYWUMJIApHU KUWMaTJIapuHu Kyhugaru QopMynagan ¢dornanaHnuo
XUCOOJIaMU3:

27 i = Z(QZH +HL,+0

Nynuiiga MuHMMAaN KyMuM MUKIIOPH.



Kopa

27, ., = 2€50+200+1116 = 2-1466 mxm

minl
To3za nyHuira

27, =26€0+50+56 = 2-156 mxn

min1

XucoOuil yTyaMHU aHUKJIaiMU3.

TO3a UYHUII YYYH
d,1=39,938+0,312=40,250mM™m
KOpa WYHUII y49yH
d,;=40,25+2,932=43,182mm

Xap Oup YTUII y4yH YETIaHUII MUKIOPU €KW Oy WMIILIOB OEpHII TypHUAaH
Xocui Oynaguran KBaTMTETTa MOC XOJIAa KaABaIJaH KaOysl KIUJIMHAIH.

Toza unuioB Oepuil yuyH 4eTJIaHUI KUMATH 0=62 MKM ra TEHTJIUTH WUITYH
yu3MaZaH MabiyM; Kopa HWIUIOB Oepuiml y4uyHS =210 MKM; 3aroTtoBka Y4yH
yeranui kuiiMati 6=1800 MkMm ra TeHr ae6 KaOyn kuiaamus. [2]1466. 23 xansan

3aroToBKaHu KaOyJ1 KWJIMHTaH YT4aMIapUHU XUC00J1a0 TOMAMITHK.

Jlemak, To3a WYHHWII y4yH SHI KAYUK derapaBuil ymdaam 39,94 MM, 3HT
karracu 3ca 39,94+0,06=40,0 mm; Kopa WYyHUII yUyH SHT KMYMK YerapaBuid yiruam
40,25 mmM, sur kattacu 40,25+0,21=40,46mMm

3aroToBKka y4yH SHT KUYWK uderapaBuil ymuam 43,18 mMm »sHr KaTTacu 3ca
43,18+1,8=44,98 mm;

Kyiiumimapan mMuHuMan Z” Ba Makcuman Z' dYerapaBWil yiIdamyiapyuHu

min max

x1co01a0 TormamMums.

27.%

ming

=40,25-39,94 = 0,31 mm = 310 mxm

22" =40,46-40,0 =0,46 vm = 460mxm

maxy

22"

min2

=4318-40,25= 2,93 mm = 2930 mxm

22" =4498—-40,46=4,52 um = 4520mxm

maxy
Jlemaxk,

Ymymuid MuanMan kyinm — 272 =310+ 2930=3240mxm

YMpin



Ymymuit Makcuman Kyiium — 22, =460+ 4580=5040mxm

Homunan xyinm-22,,,,=3240+1200-62=4378 mMxm
L=40+4.39=46,39 mm
baxxapuinran XucoOIapHu TYFPUIINTHHN TCKITHPAMU3.
Z® —Z™ = 460-310=150 wicu

03-04 =210-60=150 Mxm
ALY

max 2 min2

=4520-2930=1590 mxm.
1800-210=1590 mxMm.

Xucob Tyrpu 6axkapuira
3.4.2 bepunran neranma L=222"%° MM caxmanran xonja A Ba A; CHUPT 103ajlapHu
WYHUII Y4YyH KOJJMPWITaH  KyMuMJap MHUKIOPUHM Ba OpajWK 4YerapaBui
YiuaMmiapHu XUcoOIaiMus.

3aroToBKaMH3 MITAMIUIAII YCyJIuJa OJNWHTaH OYnuO, ofupiuru 2.6 Kr HU
Tamkuil Kujgaau. Mmoo Oepurn TEXHOJOTHK Mapuipytd 1 Ta omepanusian
ubopat Oynanu, spHU Kopa iyHuil. bynaa 6a3a Bazudacuau [' Tarmky muIMHIPUK
1032 YTalau.

3aroToBKa I03aCUHUHT CU(aTH:
Rz=150 mxMm; T=200 Mxm

bepunran 3aratoBkamMu3 y4dyH (ha30BUI YETIIAHMIJIAPHUHT YMYMHUI

KuiiMaTH Kyuaaru opmyia OuiiaH aHUKJIaHAH:

S =,/S}

2
kop + SCM

KO3anu kopobnenusicy :
S,y = AL =2*130= 260 mxn

Sev HE [2]1870. 18 sxamBangaH oJlaMu3
Sy =500 MKM.

Jlemak ¢a30Bul YETIAHUII YMYMHUI KUMaTH Kyduaarura TeHr Oyinaau:

S, =+ 2607 +500° =563 mxm



Kopa unuioB 6epurinan CyHT KoUK (Da30BUI YETIIAHUI KyWHIarura TeHT
oynau:

YpHartuiia Xxocui OYIaJurad XaToaukKJIapHd aHUKIaiMu3.

_ 2 2
g, = NEL +E;

bepwiran geranmga yado 06aza Owiad YpHaTuin 6a3zacu Oup-Oupura moc
KeJTaH! y4uyH Oazamail Xxatoiuru g=0 ra g1ed kadyn Kuiamus. Y xosjaa

£, =€, = 320 mrm,

Kapgpanra KupuTWIraH KuMMaTiIapra acocaH OpaluK, yTUIUIapAaH
MUHUMAJl KYWUMJIApHU KuWMaTiapuHu Kyuujaaru ¢dopmyiagad QoiiianaHuo
XHCOOIaiMu3:

27 i = Zézi,l +HL+po,+8

ﬁyHHmaa MHUHUMAJI KYHAM MUAKIOPH.

Kopa
27 . =2450+200+563+ 320:= 2-1233 mxm

XucoOuii YI4aMHU aHUKJIaiMU3.

Kopa iynum yuyH
d,=221,5+2,466=223,966 mm

Xap Oup YTUI y49yH YeTIaHUII MUKIOpU €KU Oy HIILIOB OEpHIN TypHIaH
XOCHJI OYJIaiuTraH KBAJIUTETTa MOC XO0J1/1a KaJABalAaH KaOyl KUIUHAIH.

Kopa unumoB Gepumn yuyH uerianuim kuiiMatu 6=1000 MKM Ta TeHIJIMTH
UIIYM YU3MaJlaH MabjlIyM; 3aroToBka yuyH uyeTnanum kKuiimatu 6=1800 Mk ra
TeHT J1e0 KaOyr kuimamus. [2]1460. 23 sxagsa

3aroToBKaHu KaOyJl KUJIMHTaH YI4aMJIapuHUA XUco0s1ad Tonailuk.

Jlemak, Kopa MYHUII y4yH SHI KHYHMK 4derapaBuil ymyam 221,5 mMm, 3HT
katTacu sca 221,5+1,0=222,5 mm;

3aroToBKa y4yH 3HI KHYMK 4erapaBuil ymdam 223,97 MM 5HT KarTacu 3ca
223,97+1,8=224,77 mwm;

Kyiiumiiapan MyuHuMan Z” Ba Makcuman Z' dYerapaBuil yidamyiapyuHu

min max

XUc00J1a0 TomamMus.



Kopa nynumna:

22"

ming

=22397-2215=2,47 mm = 2470 mxm

227" =22577—-2225=3,27 mm =3270mkm

Maxz
Jlemak,

YMmymuii MuBMMan Kyium — 2Z = 2470 mxm
YMmymuii Makcuman Kyium — 22, =3270mxm

Homunan kyium-22,,,=2470+1200-500=3170
L=222+3,17=225,17 mm
baxxapuiran xucoOnapHu TYFPUITUTHHY TEKITUPAMU3.
Z:ngs —Z"™ =3270-2470=800 mrm

ming

03-04 =1800-1000=800 mxm

Xucob Tyrpu Oaxxapuiara

3.5. KAZIBAJI YCYJIM BUJIAH MEXAHUK MIIIJIOB BEPUII VUVH
KOJIIUPWIITAH KYIUM MUKJIOPMHU X1MCOBU

3.5.1. B 103a y4yH KyHUMHH XHUCOOIaitMuU3.
@56h14%%
NmoB Gepuin keTMa KeTIUTH Kopa Ba To3a HYHHINIaH noopar.
27=2-2 MM
XucoOuii YayaMHU aHUKJIalMU3.

d,=55,38+4=59,38mm

Xap Oup YTUII y4yH YETIaHUII MUKIOpU €KW Oy WIILIOB OEpHIL TypHAaH

XOCHJI OYJIaJIuTaH KBAJIUTETTa MOC X0J1/1a JKaJBalAaH KaOya KWJIMHATH.

To3a uioB Oepuil ydyH 4deTsiaHuil Kuihmatu 6=620 MKM ra TEHIJIUTU

UITYM YU3MaaH MabliyM; Kopa unuioB Oepui yayH 6=1800 MkM; 3arotoBka y4dyH

gyernanum Kuiimata 6=1100 MxMm ra TeHT 1e6 KaOy kunamus. [2]146 6. 23 xaaBai

3aroroBKaHu KaOyJ KWJIMHTAH YadaMIapyuHu Xuco01ad Tomanuk.



Kopa iiyHuII yuyH 3HT KUYMK yerapaBuil yimyam 55,38 MM,
OHr karracu 3ca 55,38+0.62=56,0 mm

3aroToBKa y4yH 3HI KMYUK 4YerapaBuil yimuam 58,38 MM SHI KaTTacu 3ca

58,38+1,8=60,18 mwm;

Kyiumnapan MuHuMal Z% Ba MakCUMall Z'” 4YerapaBuil yIYaMJIapUHU

min max

Xuco0J1a0 TomamMus.

277

ming

=5938-5538=4 um
22;7,";va =6118-56,0=518 mm

Jlemak,
Ymymuii Munuman kyium — 22, =4000 mxm
YMymuii Makcuman Kyium — 272 . = 5180mxm
Homunan kyium
Z..on=4000+1200=5200 mMKM.
Homunan ymuam
d=56+5,2=61,2 mm
Konran unuioB Oepwiviny Kepak OyiraH ro3ajap y4yH KYHUM MUKIOPUHHM Ba

YETIAHUIIIMHN >KaJBajuiap €paaMuaa TaHiIad oJlaMu3 Ba KyHUJard jkajaBayra

€3aMu3.
. Kyium
O3zanap VYiuam Kamsamii | Xucoouit Jomyck
@40h9° %% N +1.2
r - 2*3 06
*
AsaA, | L=222"um : Le e
-0,62 ’
B @56h14 ] y +1,2
-0,6
@30h107°%? N +1,2
i 2%2.1 - 06




?25h147°%%

C %2 ; 1.2

-0,6

3.6. UKKUTA TYPJIU KYPUHUILJIATY FO3AJIAPTA KECHIL
MAPOMUHU KUCKA AHAJIUTUK YCYJIJIA XUCOBJIAIL BA ACOCUI
BAKTHU AHUKJIATII

3.6.1.bepunran geranga A cupt r03a 16K20 Moaeniy TokapiauK BUHTKUPKAP
nactroxuaa WyHwsanTta. MnuioB Oepwuinra KOaaupwiIran KyiuM MUKIopu h=1.5
MM. MexaHuK HIUIOB OepUlIaH CYHT I03aHUHT Fagup-Oyaypauru R,=20 mkm ra
TEHT. 3aroTOBKa Matepuanu 45 Mapkaju mynar.

KecyBun ac606: Tokapnuk yTyBun, yan Tapadra Kaipuiral KECKu4, KeyBUH
kucmu  marepuanin  T15K6  katmk Korumima. ['€OMETpUK  3JIEMEHTIIapu
T'OCT20872-80. y=15°, ¢ =12°,1=0°, ¢ = 45°, ¢, = 45".

Kecum mapomunu 6enrunaiimus. ([6] MabliyMoTHOMA OYitnya).

1. Kecumr uykypnuruau Oenrwinaiimu3. bup Mapra yTum Owian KyHum
MUKIOPHUHHM 0Ju0 Tanuramaa t=h=1,5 mm.
2. Cypuul KuiiMaTuHU aHukKIanmus. (14-x, 2680)

[ynarra wmmoB Oepumina r=1 MM m keckua Owran R,=20 mxm ramup-

Oynypyukka spumuai yayH S=0.51 mm/aiin (r=0.8 yayn) Ba S=0.63 mm/aiin

(r=1.2 MM yuyH) TaBCHs STUJIAIN.

bynnan Qoiinanann6 r=1 MM yuyH ypraua S=0.57 mm/aiin HEU KaOyn
KWIaMHU3 Ba JAcTroX NacrnopTu OVinuya koppekTtupoBkanad S=0.6 mm/aitn Hu
KaOyJ1 Kuiamus.

3. KeckuuHu TypryHIMK TaBpUHU aHUKJIAWMU3.
bynna 6urra keckud OunaH unuioB Oepuiga T =30...60 MUH SKaHIUTHHU

apTHOOpTa 010 T =60 MuH 1e6 Kadyn kunamus. ([6], 268 0)



4. Kecumiga acocuii XapakaTHU T€3JIUTUHA aHUKJTAWIUK. (M/MuH, 265 0).
C C

ve— ' K, =— K, K, -K
Tm.ty.SyV Tm,tY_Syv v

u

v v

17-xanBangan (270 6) popmynanaru kosdduiieHTIap Ba Japaxa KYypcaTKuWIapHHA
€316 onamms.

KecyBun ac006 cudaruga KaTTUK KOTHUIIMA IJIACTUHKACUIAH Tal€piaHTraH
T15K6 xecknunan oiianaHnamus.

C,=350, X,=0.15, ¥,=0.35, m=0.2.

Tyrpunam kordpuiieHTIapUHN YbTUOOPTA OJIAMHU3.

K, :(750] (1-%.2616)
O

8

n=1.0 (2-%, 2626)

Jlemak,

n, 1.0
K, = 750 = 7—50) =123
“" lo2 610

6

K,, = 09K, =09
FOkopungarn xamma Tyfpunanram Ko3QPuUeHTIapuHU YbTUOOpra OJMO KEeCHIll

TE3JIMTUHU XHUCOOIaiiMuU3.

= >0 1.23:0.9:09 = 487 =174.1
=600z 150150035 43 09709 = o o 0. — K M/

5. InuHpenHyn aiiIaHUIIap YaCTOTAaCUHU XUCOOIaliMu3.

_ 1000V 10001741 _ ..,
"ETL D T 314-24 MHH

Jactrox macmoptu OyiiMuya aiJlaHUNUIAp YaCTOTACHHU KOPPEKTUPOBKA

v

N 1
KWINO XaKUKUH ailJTaHUIIIIap YaCTOTACH Ny, —2000 MuH ™ HU KaOyJ KHJIaMu3.

6. Kecumr xapaénuia acocuii XxapakaTHUHT XaKUKUM TE3JTUTH:

. D nyg,  3.14-24-2000
¥k 1000 1000

= 150.7 M/MuH

7. Kecum yuyH capdnanrasn KyBBar:



_PZ .VXIJK-

NKec - !
60-102

Kecum xyuu P, vu Kyiinnaru gpopmyrnanan xuco6iad Tonamus:

Kem

PZ :9.81.sz 'txpt _SYpZ 'Vnpz -Kp

z

Magpxy/ HIIIJIOB OCPUIIT IAPOUTH YIYH:

Cp, =300, X, =10, Y, =075 n, =-0.15 (22-x, 2746)

Kecumn kyungaru Tyrpuiam ko3¢ uiieHTIIapuHl 35THOOPra oJlaMus3.

Kye, = (%J (9-, 2646)

[Iaprra acocan 200HB; n,=0.75 (9-x,2646)

610 0.75
Hemak, K, = (ﬁ)) =0,81""° =085

P,=9.81-300-1,5*%-0,6%"°-150,7%%-0,85=9.81-300-1,5-0.68-0,46-0,85 =1126 H

1126-150.7
e = 22227 — 2 77 KBT
60:1020

8. Hactrox r:opuTMacuHU KyBBaTH €TApIUMU KU WYKIUTHHH TEKITHPAMU3:
1K62 nactroxuaa N,=N,h=10-0.75=7.5 kBT;
Niee<Nym, 2,77<7.5, SbHU UILIOB OSPUIIT MyMKHH.

Acocuil BaKTHH XMCOOIaiiMuU3.

T - L-i
n-S

Kecknunu vy opuil y3yHIuru L=d_TD +y+A

Oy epna: y=t-ctge=1.5-ctg45=1.5-1=1.5 MM, KeCKUUHU OOTHUIITH
A=2 MM, KECKUYHU YUKHUIIIN

=1, yTumnap conn
L=2415+2=155mm

15.5

T =——2 0012
@~ 2000-06 MHH



Mapxka3zuii TeIIMKHA TTapMaliall YayH KeCHUIIl MapOMJIapUHU XUCOOIaiMus3.
005 omeparusi.
A3.15 MM MapKa3uid TEIIUK TapMaTaHCHH.
|. KecyBun acO00HM Ba YHU F€OMETPUK JIEMEHTIAPUHU TaHJIAWMU3
MapxkaznoBuu napma 3.15 mMm, marepuanu T15K6 Teszkecap nynat, [OCT 4952-
75;
I1. Kecumr mapomunu 6enrmnaiimus. ([6] MmabiiymMmoTHOMA OYiinua).
1.Kecum uykypnuruau Oenrunaiimus. t=1.8 mm.
2.Cypuil KuiMaTuHU aHUK1aiMu3. ( 2770)
S=0.2 mwm/aiin .
Jlactrox macmoptu Oyiindya KoppekTupoBkamad S=0.2 mm/aiim HE KaOyn
KWJIAMU3.
3.ITapMaHu TypFyHIIUK JaBPUHHU aHUKJTANMU3.
T=60 nax ([4],2796)

4 Kecwiiia acocuii XapakaTHU TE3JIMTUHHA aHUKJIAWIUK. (M/MUH, 2650).

a
v=—CVﬂ -K
Tm.S%

17-xanBangan (2700) popmynanaru kodpduiieHTIap Ba napaxa KypcaTKUWIapHU
€310 onamus.
C,=15,0; g=0.4; ¥,=0.7; m=0.2;

Tyrpunam kodhpuieHTIapruHN YbTHOOPTA OJIAMU3.

K,=K, K, K1
ny 0,9
K. :(@] :(@j _13 (1-x.2616)
! o, 610
n,=0.9 (2-%, 2626)
Jlemak,

K, =10, K, =10

u\/
FOxopumarn xamma TyfFpusianram Kod((UIEeHTIapuHU 3BTHOOpra Oaud KeCHI

TE3JIUTUHU XUCO0IaliMuU3.



1000V 1000 - 20

— - = 2022 -1
n= D T 314-3.15 202 MuH
0.4
V:%.ls.l_o.l_ozw-l.:%:ZOM/MMH
60%%.0.2° 6.2-0.32

5.1InuuHpenHu ailaHUIILIAP YaCTOTACUHU XUCOOIaiMU3.

1000V _ 1000 - 20

n= = 2022 Muu~ 1!

7D  3.14-3.15

Jactrox mnacrnoptu OyiiMya ailJlaHUIUIAp YaCTOTACMHU KOPPEKTHPOBKA

o . -1
KWINO XaKUKUM ailflaHuIUIap YaCTOTACH Ny —=2000 MUH ™ HU KaOyJ KUJIaMu3.
6.Kecum xapaéuua acocuii XapakaTHUHT XaKUKUN Te3TUTH:

n,,, 3143152000 o0

V. = =
1000 1000

7.bypOoBYM MOMEHTHH TOTIAMU3.
Me,,=10C,, D SK,,;
C\=0,0345; g=2,0; y=0,8;

n 0,75
K,=K,p= (%) - (%8) ~0,81°" =086

M,,=10-0,0345-3.15>°0,2°%0,86=10-0,0345-25-0,29-0,86=2,04 u-M

7 .Kecum yayHn capdianran KyBBart:

N = Ma, N _2,04-2000
“ 9750 9750

=0,41xem

Kecu kyuun P, Hu Kylingaru ¢popmynanan xuco0iaad TornaMus:
8./lacTrox FOpUTMACHHH KyBBATH €TAPJIUMH EKH UYKIUTHHU TEKIIAPAMM3:
2H125 nactroxuna Ny, =N,-h=2.8-0.75=2.1 kBr;

Niee<Nym, 0,41<2.1 spHUM UNIUIOB OEpUIIT MyMKHH.

Acocuil BaKTHH XMCOOIaiiMuU3.

L

T, =—
n-S

Keckuunu unrau ropui y3ynnuru L=l+y+A

oy epna: y=0,4-D=0,4-3.15=1.26 MM, mapmaHnu O0THIIIN



A=2 MM, MapMaHU YUKHUILIN
=1, yTuniap conu
L=8+1.26+2 =11.26 MM

11.26
T ,=———=0,028 nax.
® 2000-0,2 HaK

S"pHaTHm b.

Vrum 1. Ay cupt 103a 16K20 Monemmn ToOKapJuK BUHTKUPKAP JAaCTTOXHU/a
nynunsnta. Wmmos Oepuiira Konaupuirad Kyinum mukaopu h=1.5 mm. Mexanuk
UIIUIOB OEpHUILJIaH CYHT F03aHUHT Fagup-Oyaypiuru R,=20 MxMm ra TeHr. 3arotoBka
Martepuanu 45 MapKaiu mysar.

KecyBun ac6006: Tokapnauk yTyBuH, yan Tapadra KaipuiraH KECKu4, KEyBUH
kucmu  Marepuamn  T15K6 katuk kotumma. ['eomeTpuk  asnemMeHTIIapu
I'OCT20872-80. y=15°, o =12°,1=0°, ¢ = 45°, ¢, = 45°.

Kecum mapomunu 6enrunaitmus. ([6] MabiiymMmoTHOMA OYiinya).

1. Kecumr uykypnuruau Oenrwnaiimu3. bup Mapra yTum OwiaHn Kyidum
MUKIOPHUHHM 0Ju0 Tanurama t=h=1,5 mm.
2. Cypuin kuiiMaTuHH aHuKanmMus. (14-x, 2680)

[Iynatra wummos Oepumina r=1 MM i keckud Ownman R,=20 mMkMm Famup-

Oynypaukka sputui yayH S=0.51 mm/aiin (r=0.8 yayn) Ba S=0.63 mm/aiin

(r=1.2 MM yuyH) TaBCHs STUJIAIN.

bynnan ¢ovinanann6 r=1 mm yuyH ypraua S=0.57 mwm/aiin HU KaOyn
KWIaMHU3 Ba JAcTroX NacropTu OVinuya koppekTtupoBkanmad S=0.6 mm/aitn Hu
KaOyJ1 KUJIaMu3.

3. KeckuuHu TypFyHIIWK TaBpUHU aHUKJIAWMMA3.
bynna Outra keckuu OunaH unuioB O6epumga T =30...60 MUH 3KaHIUTUHUA
apTHOOpTa 01d T =60 MuH 1e6 Kadyn kunamus. ([6], 268 0)
4. Kecwuma acocuii XapakaTHU TE3JIMTUHA aHUKJIAWIUK. (M/MUH, 265 0).
C C

Ve— " K,=— K, -K, -K
Tm.ty.SyV Tm,tY_Syv v

u

v v



17-xanBangan (270 6) dopmynanaru ko3 uieHTIap Ba Aapaxka KypcaTKU4JIapHU
€310 oamus.

KecyBun ac606 cudatnaa KaTTUK KOTHIIMA TUIACTHHKACHUIaH TalépiaHra
T15K6 kecknunan ¢oitnananaMus.

C,=350, X,=0.15, ¥,=0.35, m=0.2.

Tyrpunam ko3 puieHTIapuHA YbTHOOPTa OJIaMU3.

K, = (75"]  (1-x.2616)
(o2

8

n=1.0 (2-%, 2626)

Jlemak,

ny 1.0
K, = 0 ZEQ) =123
o o, 610

K,,=09,K, =09
FOkopunarn xamma Tyrpunanram Ko3QQUUEHTIapuHU YBTUOOpPra OJMO KECHII

TE3JIMTUHU XHUCOOIaiiMuU3.

= 350 1.23-0.9-09 = 318.7 = 1741
~ 6002.15015.(6035 : 2 T 9597.105-0.84 .1 M/MuH

5. InuHaenHyn aiiIaHUIIap YaCTOTAaCHHU XUCOOIaliMu3.
B 1000V B 1000-174.1
"7 D T 314-24

Hactrox macroptu Oyiinuya aiJlaHUNUIAp YaCTOTACMHU KOPPEKTUPOBKA

1%

= 2310 Mmuu~1!

N 1
KWINO XaKUKHK ailTaHUIIUIap 4aCTOTACH Ny, —2000 MuH "~ HU KaOyJ KHJIamMus3.

6. Kecumr xapaénuia acocuii XxapakaTHUHT XaKUKUIM TE3JTUTH:

. D nyg,  3.14-24-2000
¥k 1000 1000

= 150.7 M/MuH

/. Kecum yuyH capdiaHras KyBBar:

_PZ .anK-

=L Y xem
¢ 60-102

Kecuu kyuun P, Hu Kylingaru popmynanan xuco0iaad TornaMus:



P,=9.81.C, -t™ .8” .v™ .K

P,

Magpxya UIILTIOB OEpUIIT IIAPOUTH YUYH:

C, =300, X, =10, Y, =075, n, =-0.15 (22-x, 2746)

Kecumn kyungaru Tyrpunam ko3¢ UiieHTIIapuHl 35THOOPra oJlaMus3.

Kyp, = (%Oj (9-, 2646)
IIaptra acocan 200HB; n,=0.75 (9-x,2646)

610 0.75
Hemak, K, = (7—50) =0,81°" =0,85

P,=9.81-300-1,5*%-0,6%"°-150,7%%-0,85=9.81-300-1,5-0.68-0,46-0,85 =1126 H

1126-150.7
Neoe = —22227 — 277 kBt
60:-1020

8. JlacTrox :OpUTMAacHHU KyBBaTH €TapIUMH EKU HYKIUTHHUA TEKITUPAMU3:
1K62 nacrroxuaa N,=N,h=10-0.75=7.5 kBT;
Niee<Num, 2,77<7.5, 15HU UILTOB OCPUIIT MyMKHH.
Acocuil BakTHH XHCOOJIaiiMuU3.

L

Ta
n-S

KecknuHu uiam 1opuil y3yHJIUTU de% +y+A

Oy epna: y=t-ctgep=1.5-ctg45=1.5-1=1.5 MM, KECKUYHU OOTHIIIH
A=2 MM, KECKUYHU YUKHUIIIN
|1=1, yTuniap conu
L=2415+2=155mm

_— 15.5
27200006

= 0.012 muH
Voum 2
A3.15 MM Mapka3uil TENIUK MAPMAIAHCHUH.

|. KecyBun acOOOHM Ba YHU F€OMETPHUK 3JIEMEHTIAPUHU TaHJIANMU3



MapxkasnoBuu napma 3.15 mm, matepuanu T15K6 teskecap mynar, [OCT 4952-
75;
I1. Kecum mapomunu Oenrunaitmus. ([6] MmabiyMoTHOMa OViinya).
1.Kecum uykypnurunu Oenrunaitmus. t=1.8 mm.
2.Cypuill KHAMaTHHU aHUuKIanumu3. ( 2770)
S=0.2 mwm/aiin .
Jlactrox macmoptu Oyiindya KoppekTupoBkanmad S=0.2 mm/aiinm HE KaOyn
KWJIAMU3.
3.[lapmanu TypFyHINK JaBPUHUA aHUKIANMU3.
T=60 nax ([4],2796)
4 Kecwuiia acocuii XapakaTHU TE3JIMTUHU aHUKJIAWIWK. (M/MUH, 2650).
q
17-xanBangan (2700) popmynanaru kodPpduieHTaap Ba napaxa KypcaTKUWwIapHU
€310 oaMus3.
C,=15,0; g=0.4; ¥,=0.7; m=0.2;

Tyrpunaim kodduiieHTIapuHN YbTUOOPTA OJIAMU3.

K, =K, K, Kt
ny 0,9
K. :(@] :(@j _13 (1-x.2616)
o, 610
n,=0.9 (2-5, 2626)
Jlemak,

K, =10, K, =10

UV
FOkopungarn xamma Tyrpunanram KodhuieHTIapuHd YbTUOOpra oJnbd KecuIn

TE3JIMTUHU XUCOOIaliMuU3.
B 1000-V B 1000- 20

— -1
n= D T 314-3.15 2042 muH

0.4
V= %.13.1_0.1_0 = M-LB: 20 m /| mumn
60°2.0.2% 6.2-0.32

5.1InuuraenHu ailaHUIILIap YaCTOTACUHU XUCOOJIaliMu3.



1000-V  1000-20
n= =

— -1
T D 314-315 2022 MuH

Jactrox mnacrnoptu OyiH4ya ailJlaHWIUIAp YaCTOTACMHU KOPPEKTHPOBKA
- _ -1
KWJINO XaKUKUM ailflaHuIUIap YaCTOTACH Ny —=2000 MUH ™ HU KaOyJ KHJIaMu3.
6.Kecumr sxapaéamaa acocuii XapakaTHUHT XaKUKUH TE3TTUTH:

n,, _314-315-2000 oo

V. = =
1000 1000

7.bypOoBYM MOMEHTHH TOTIAMU3.
Me,,=10C,, D SK,,;

Cy=0,0345; g=2,0; y=0,8;

n 0,75
K=K, = "—j = (@) ~0,81°™ =086
750) 750

M,,=10-0,0345-3.15>°0,2°%0,86=10-0,0345-25-0,29-0,86=2,04 u-M
7 .Kecum yayHn capdiaHran KyBBart:

N = May N _ 2042000
“ 9750 9750

=0,41xem

Kecu kyuun P, Hu Kylingaru gopmMynanad xuco0aad TornaMus:
8./lacTrox IOpUTMAaCHHH KyBBATH €TAPJIUMH EKH MYKIUTHHU TEKIIUPAMU3:
2H125 nactroxuna Ny, =N,-h=2.8-0.75=2.1 kBr;

Niee<Num, 0,41<2.1 sbHU UIIUTOB OEPUIIT MyMKHH.

Acocuil BaKTHH XHUCOOIaiiMu3.

oL
n-S
Keckuunu unrum ropui y3yninuru L=l+y+A
oy epna: y=0,4-D=0,4-3.15=1.26 MM, mapmMaHu OOTUIIIH
A=2 MM, TapMaHU YUKHUIIIHA
=1, yTuniap conu

L=8+1.26+2 =11.26 mm

11.26
7o 126 4 0085ak.
2~ 2000.0.2 FlaK



3.7. KECUIII MAPOMJIAPVHHU KAJIBAJUIAP YCVYJIMJIA XUCORBJIALLI BA
ACOCHI BAKTJIAPHU AHUKJIAIIL

005 Onepauus. Toxapauk.
Vo 5. T 103a @50h14°% Yirqamaa 6up MapTa HyHUICHH.
KecyBuu ac600 Tokapnuk yTyBun keckud. [OCT20872-80
KecyBuu kucmu matepuanu T15K6.
1.Yiiryu 1opuil y3yHJIUTHHHA TONIAMU3
Liviop. =lwee Y +Li ([2], 3030)
Liec = 185 MM
y=1..4 =2 mm.
L=2..3=2 mm ([2], 3000)

Lisop =185 +2+2=189 mm

2.Cypuill KWWMaTUHU aHUKJIAUMU3

So= 0.6 mm/aiin ([2], T-3,26 0)

Hactrox 6yitnya S, = 0.6 Mmm/aiin;

3. KecyBuu ac600 TypFyHJIUTUHU TOTIAMH3

T= 60 nmak. ([2], T-3, 26 6)

4.Kecu1n Te3IUTUHA XUCOOU

V=V, K; K, Kj, M/nak;

Vx= 110 wm/pax.

Ki=0.9 ([2], T-4, 29 6)-matepuanra 60FIuK KOIDHUIIUEHT;

Ko=1.0 ([2], T-4, 26 0)- kecyBuu ac600 TypryHJIHUrura 60FJIuK KodhPUIIUEHT;
Ks= 1.0 ([2], T-4, 26 0)- nuamMeTpuHH KECHUIN Y3YHJIUTUra HUCOATHTAa OOFIIUK

KodpurreHT;

V= 110-0.9-1,0 1,0=99 wm/nax;

S5, Hlnuuaenau auaHUILIap COHUHU TOIIAMU3



- _1000/ _1000-99

= =630aur/ oax
7D 3.14-50

Hactrox 6yitnya kaOyn kuinamu3 n=630 aiin/nak;

6.XaKHKHI KeCHII Te3IUTMHU aHUKJIaHMU3

_7-D-n_3.14-50-630
1000 1000

=98.9m/oax;

7.Acocuii BAKTHHU TOIIAMM3.

L, 189

= = =0,50ax;
n-S, 630-06

8.Kecum KyBBaTHHH TOITAMU3

v K, :3.4%0,82 2,6x6m;

N = Nma6 1AN
100 100

Vrum 2. JT r03a @20h11 yruampaa ifyHUICHH.
KecyBun ac600 Tokapiuk yTyBun keckud. [OCT18878-73
KecyBuu kucmu marepuanu T15K6.

1 .Mmum ropui y3yHJIUTHHHA TOIIAMU3

Lywop. =Lkec + y +Lk ([2], 3030)

L kec = 45 MM

Y=2mwm.

Lk =2mm ([2], 3000)

L n.rop.=45 +2+2=49mm

2.Cypuin KWAMaTUHA aHUKJTAMMH3

So= 0.6 mwm/aitn ([2], T-3,26 0)

Hactrox 6yitmya So = 0.6 Mm/aitr;

3. KecyBun ac600 TypFyHJIUTHHHU TOIIAMH3
T= 60nax. ([2], T-3, 26 6)

4.Kecui TE3MUTHHA XUCOOH

V:V}K'Kl K2 K3,M/ﬂaK;



Vx= 110 w™/max.

Ki=0.9 ([2], T-4, 29 6)-matepuanra 60FIHK KOI(D(HUIIHCHT;

Ko=1.0 ([2], T-4, 26 6)- kecyBun ac600 TypryHJIHUTrUra O0FJIuK KO PUITUEHT;
Ks= 1.0 ([2], T-4, 26 0)- nuamMeTpuHH KECHUIN Y3YHJIUTHra HUCOATHTA OOFIUK
K03 hHUIIUEHT;

V= 110 0.9-1,01,0=99 wm/nak;

5, lInueaenHy ainaHuNIIAp COHMHU TOIAMU3

~_1000v _1000-99
D 314-20

=1087aiin/ oax

Hactrox 6yiinya kaOyn kunamu3z n= 1000 aiin/nax;
6.XaKUKHUI KeCHUIIl Te3JIUTMHU aHUKJIaiMu3

y 7 Dn_314:291000_g) o0 o
1000 1000

7.Acocuit BAaKTHH TOIIaMU3.

_ Lu.;op. _ 49
n-S, 1000-0,6

=0,080ax;

8.Kecui KyBBaTHHH TOMIAMU3

=N, . LI@ = 3.4%0,8 = 2,32xem;
100 100

Vrum 6. A ro3ana 2.5x45° packa iyHuicus.
KecyBun ac600 Tokapnuk ¢dacka ouyBun keckud. [OCT18878-73
Kecysun kucmu matepuamu T15K6. ¢=45°
1.Utram 1opuiln y3yHJIUTHHHA TOTIAMU3

Lusop. =Lee + Y +Ls ([2], 3036)

Liec =1 MM

L.=2wmm ([2], 3000)

Liiop=1+2=3 Mm

2.Cypuil KuiiMaTUHU aHUKJIaHMU3

S=0.4 mwm/aiin ([2], T-3,26 0)

Hactrox 6yiinga S,= 0.4 mm/aiin;

3. KecyBuu ac600 TypFyHJIUTUHU TOTIAMU3



T= 60 nak. ([2], T-3, 26 6)

4 Kecui Te3IUruHu XUCOoOU

V=VxK; K, K3 M/nak;

Vx= 110 w™/maxk.

Ki=0.9 ([2], T-4, 29 6)-matepuainra 60FIUK KO3(PHUIIMCHT;

Ko=1.0 ([2], T-4, 26 6)- kecyBuu ac600 TypryHJIHUTUra OOFIUK KOADPUITUEHT;
Ks= 1.0 ([2], T-4, 26 0)- nuamMeTpuHHU KECHI Y3YHJIHUTUTa HUCOATHTa OOFIUK
Koa(puIeHT;

V= 110-0.91,0- 1,099 m/nax;

S, HInuuaenHu aiiaHUIIap COHUHU TONIAMU3

__1000v _ 1000-99

= = 750auin/ oax
7D 3.14-42

Jactrox 6yinua kaOyn kujamu3 n= 630 aiin/nax;
6.XaKUKUI KeCHUIIl Te3JIUTMHU aHUKJIaiMu3

_z-D-n_3.14.42.630

= =83m/oax;
1000 1000

7.Acocuil BAKTHU TOIIAMM3.
_ Lu.lop. _ 3

= = =0,0240ax;
n-S, 630-0,4

Vrum 3. B=3 MM s apuxya @30H12 §iruam cakiianu® iyHUICHH.
KecyBun ac600 Tokapank kupKyBun keckud.['OCT18884-73
KecyBun kucmu marepuanu T15K6.

1.Yirym 1opuil y3yHJIUTHHHA TONAMU3

L n.rop. =Lkxec +y +Lk ([2], 3030)

L xec =1,5 Mm

Lk =2mMm ([2], 3000)

L n.rop.=1,5 +2=3,5Mm

2.Cypulll KWAMaTUHU aHUKJIAWUMU3

So= 0.1 mwm/aitn ([2], T-3,26 6)

Hactrox 6yinya So = 0,1 mwm/aiin;



3. KecyBun ac600 TypFyHJIUTHHHU TOIIAMH3

T=60max. ([2], T-3, 26 6)

4.Kecuun Te3IUTMHA XUCOOU

V=VxK; K, Ks,Mm/nak;

Vx= 110 wm/pax.

Ki=0.9 ([2], T-4, 29 6)-matepuainra 60FIUK KO3(PHUIIUCHT;

Ko=1.0 ([2], T-4, 26 6)- kecyBuu ac600 TypFyHIUTHTa OOFINK KOA(DPHUITHCHT;
Ks= 1.0 ([2], T-4, 26 0)- nuamMeTpUHU KECHI Y3YHJIMTUra HucOatura OOFIHUK
K03 pULEHT;

V= 110 0.9-1,01,0=99 wm/nak;

S5, HInunaenHu aiyiaHUIIIap COHUHU TONIAMU3

__1000v _1000-99

= =1022a1i1/ 0ax
7D 3.14-33

Hactrox 0yitnya ka0byn kunamus n= 1000 aitn/nak;
6.XaKUKHUI KeCHUIIl TE3IUTMHU aHUKJIaliMU3

voZ D-n_ 3.14-33-100029913M/aak;
1000 1000

7.Acocuil BAKTHU TOIIAMM3.

Lu.lop. _ 315

= = =0,040ax;
n-S, 1000-01

010 Onepanns. Tokapnuk.

Vrum 1. Tro3a @30h11 ymuamua Kopa iyHUICHH.
KecyBuu ac600 Tokapnuk yTyBun keckud. [OCT18878-73
KecyBun kucmu marepuanu T15K6.

1.Vuraum ropuil y3yHJIUTUHE TOIaMH3

L uniop. =Lkec+ y +Lxk ([2], 3030)

L xkec = 125 mm

V=2MmmM.

Lk =2mm ([2], 3000)

L n.rop.=125 +2+2=129mm

2.Cypuin KHAMaTUHU aHUKJIaiMuU3



So= 0.6 mm/aitn ([2], T-3,26 6)

Jactrox 6yimga So = 0.6 Mm/aiir;

3. KecyBuu ac600 TypFyHIUTUHU TOTIAMU3

T=60max. ([2], T-3, 26 6)

4.Kecuul Te3JIUTMHA XUCOOU

V=VxK; K, K3 M/nak;

Vx= 110 w™/maxk.

Ki=0.9 ([2], T-4, 29 6)-marepuanra 60F1uK KO3 UIIUEHT;

Ko=1.0 ([2], T-4, 26 0)- kecyBuu acb00 TypryHJIUrura O0FJIuK Kod3hPUIueHT;
Ks= 1.0 ([2], T-4, 26 0)- nguaMeTpuHM KECHUIIl Yy3YHJIUTHUTra HUcOATUTra OOFIUK
KoahpuIreHT;

V= 110 0.9-1,01,0=99 wm/nak;

S, InuuaenHu aiylaHuIIap COHUHU TONIAMU3

~_1000v _1000-99

= =955a1i1/ 0ak
aD 3.14-33

Hactrox Oyitnya kadyn kunamus n= 800 aiin/gax;
6.XaKUKWUI KeCHUIIl TE3IUTMHU aHUKJIaliMU3

Vo= D-n_ 3.14-33-800:83M/aaK;
1000 1000

7.Acocuil BAKTHU TOIIAMM3.

_ Lu.lop. _ 129
n-S, 800-0,6

=0,240ax;

8.Kecu KyBBaTMHU TOIIAMU3

N=N,. LI@ = 3.4§0,8 = 2,28kem;
100 100

Vrum 2.

1.6x45° packa, J] Ba I ro3amap T032a WYHUJICHH.

KecyBuu ac606 Tokapiauk koHTypsu yHuin keckud.'OCT20872-80
KecyBuu kucmu matepuanu T15K6.

1.Wiirym 1opuil y3yHJIUTHHHA TONAMU3



L n.rop. =Lxec + y +Lk ([2], 30306)

L xec = 123 mm

Y=2mwm.

Lk =2mm ([2], 3000)

L n.rop.=123 +2+2=127mMm

2.Cypuin KHMaTUHU aHUKIaiMU3

So= 0.2 mm/aitn ([2], T-3,26 6)

Hactrox 6yitnya So = 0.2 mm/aiin;

3. KecyBun ac600 TypFyHJIUTUHU TOIIAMH3

T= 60naxk. ([2], T-3, 26 0)

4.Kecuun Te3IUTMHA XUCOOU

V=Vx'K; K, K3 M/nak;

Vx= 110 ™/maxk.

Ki=0.9 ([2], T-4, 29 6)-marepuanra 60F1uK KOI(PHUIIUEHT;

Ko=1.0 ([2], T-4, 26 6)- kecyBuu acO00 TypFyHIUTHUra OOFINK KOA(DPUIIEHT;
Ks= 1.0 ([2], T-4, 26 0)- nuamMeTpuHU KECHI Y3YHJIHUTWra HUcOATHra OOFIHK
K03 PUIEHT;

V=110 0.9-1,01,0=99 m/nax;

S5, lInuaaenHu annaHuIap COHUHHA TOTIAMU3

__ 1000/ _1000-99

= =985aii1/ 0ax
7D 3.14-32

Hactrox 6yinya kaOyn kunamus n= 1000 aiin/gax;
6.XaKUKHI KeCUIIl TE3IUTMHU aHUKJIaliMU3

_z-D-n_3.14-32.1000

= =100,6.m/0ax;
1000 1000

7.Acocuil BAKTHU TOIIAMM3.

(b 127
n-S, 1000-0,2

=0,640ax;

015 Omnepanus. Beptukan ppezanarn

1-ypHatum.



B=14 mm kenrmuknaru Ilnonka apukyacu y3yHnunu JI=40 MM ymyam cakiaHuO
bpe3anaHcuH.

KecyBuu ac606: bapmok ¢dpesacunu tannaimus. P14 kecyBUr KUCMH MaTepuau
T15K6 kartuk kotumma. z=4. 'OCT 9140-78

1 .Mmun ropui y3yHJIUTHHHA TOTIAMU3

Liiop. =L +Y +L ([1], 3030)

L cc =40 =40 MM

y=3 MM.

L.=2wMm ([1], 30106)

Liisop.=40+3+2=45 Mwm;

2.®pe3aHu TUILNTA CYpUIL KHAMATUHU aHUKJIAMU3

S=0,01 mm/Tum  ([1],®-2, 83 0)

3. ®pe3aHu TypFyHJIMK JaBPUHH TOIIAMU3

T=60 nax. ([1], -3, 870)

4 KecuHIil T€3JIUTHHU XUCOOU
V:V)K'Kl K2 K3,M/}IaK;

Vi = 26 M/pax.

Ki=1.0 ([1], ®-4, 88 6)-unuioB Oepui yruamura 60FIUK KOIPPHUIIUCHT;
K;=0.9 ([1], ®-4, 88 0)- unuioB Oepunaérra ro3ara OOFIUK K03 DUITUEHT;

Ks=0.9 ([1], -4, 880)- keccyBumu acbobra OOFIuK KOIDPUITUEHT;

V=126-1.0- 0.9 0.9 =22 m/nax;
S, InunaenHy aiiaHUIIIap COHMHU TOTIAMU3

. _1000v _1000-22

= =500aii1/ oax
aD 3.14.14

Hactrox 6yitnya ka0yn kunamus n=400 aiin/gax;
6.XaKUKHI KeCHIIl Te3IUTHHU aHUKJIaiMu3

_z-D-n_3.14-14-400
1000 1000

=17.5m/ 0ax,

7.J1aCTTOXHM CypWJIAII KUMMATUHU TOIIAMU3



S,=S,-Z,-n=0,01-4-400=16x/ 0ax;
Hactrox 6yinua Tannainmus S,=16 MMm/nax

9.Acocuil BAKTHH TOIAMU3

L
t=ﬂ=£=0.70a1<;
S .z 164

Omeparnus 020. 1-yTum. E 03aga 12H9 na3 ¢ppezanam.
Hactrox: 61112 BepTukan ¢gpesanar
KecyBuu ac600 konen ¢pesza @12 P6MS5 TOCT17025-71
1. Nrum ropyil y3yHIUTUHA TOITAMMU3.
Lo=Liecty+Ly, MM
Liec =25 MM
y =0 MM
L, =5 MM
L, 0=25+0+5=30 mm
2. Cypuill KHAMaTUHY aHUKJIaHiMU3.
S,=0.06+0.12 mm/aiin
JaCTKOX OYitnya KaOys KujaaMu3
S,=0.08 mm/aiin
3. Keckuu TypryHIUK AaBpu
T =40 nax ([1], 266)
4. Kecu1ll Te31UTMHU TOMIAMU3
V=V, ‘K; ‘K5 ‘K3, M/nak
V=25 M/nax
K1 — marepuanra 60FIuK K03 HUIICHT;
Ki=1.0 ([1], 290)
K — TypryHimkka 00FIUK K03 PUIeHT;
K;=1.0([1], 296)
K3 — unutoB Oepuil Typura 60fIuK K03 PUIieHT;

Ks= 1.0 ([1], 296)



V=25-1.0-1.0-1.0 =25 m/nax
5. lInunaenHy aiylaHUIIap COHMHA aHUKJIAaUMHU3.

N 1000-v  1000-25

= =663 ain/ oak
z-D 3.14-12

JaCcTKOX OYyitnya KaOys KujaaMu3
n=630 aiin/mak
6. XaKUKUI KECHUIII TE3JTUTUHH TOIIaMHU3.

v D-n _ 3.14-12-630 937 1/ dak
1000 1000

7. JJaKkuKaBui CypHUJIIHILL.

S, =S,-S,-n=0.08-4-630=2016 mu/dax

8. Acocuii BakT.

t, = Lo = 30 =0.150ax
S 200

M

Onepauust 020. 1-ytum. ' ro3ama 8 Tta mumna 36x45x7 MM yimuampaa
OYMJICHH.
Hactrox: 6H12I1b ropusonTtan dpesanamt 1acTroxu.
KecyBun ac60o6 @80 mm Tunuiap conn Z=12 Ta AWCKCUMOH MOAYUH (Qpe3a
'0CT9324-80
1. Wiy ropuil y3yHIUTUHA TOITAMMU3.
Lyo=LyectytLy, MM
Lec=60 MM
y=2 MM
L.=5 MM
L, ,=60+2+5=67 Mm
2. Cypuil KHiMaTUHU aHUKJIaUMHU3.
S,=0.06-0.08 mm/aiin
JACTKOX OVitmda KaOyJ KujiaMu3
S,=0.06 mm/ain
3. Kecknu TypFyHJIMK JaBpU

T=40 nax ([1], 260)



4. Kecurn Te31UTMHA TOTIAMU3
V=V, ‘K; ‘K5 ‘K3, M/naK
V., =160 m/mak
K; — matepuanra 60FauK K03 PuIeHT;
Ky =1.0 ([1], 1150)
K; — kecyBun ac600 TypFyHIUTHTa OOFIUK KOA(PPHUIICHT;
Ky;=1.0([1], 11506)
K3 — InaMeTpHu Keculll y3yHJIUrura Hucoarura 00rIuK K03 (HUIICHT;
Ks=1.0([1], 11506)
V=160-1.0-1.0-1.0 = 160 m/nax
5. llInuaaenHn aljaHUILIAp COHUHU aHUKJIANMM3.

- _1000-v _ 1000-160

= =636.9 aunl/ oax
r-D 3.14-80

JaCTKOX OYitnya KaOyy KujaaMu3
n=630 a1/ max
6. XaKUKHUM KECHUII TE3JIUTMHU TOTIAMHU3.

v D-n _ 3.14-80-630:158]‘4/66”<
1000 1000

7. JJakuKaBui CypHUJIIUILLL.
S,=S,-5,-n=0.06-12-630=453.6 mm/oax
8. Acocuii BakT.

t, =i=£=0,140a1<
S 453

9. Kecum KyBBaTUHU TOMaMU3.
E=0.11; K;=1; Ky=1

Vb .Z 15.
Vb2, K, .K, 0,1, 158:15:12

=Ema S 1-1=2.84xBm
1000 1000

10. Texkmmpu.
NKec < Nd /e
N, -7 =10-0.75=7.5kBm

2.84 xBr < 7.5 kBt



NminoB Oepuill MyMKHUH.

2.6. CAP®JIAHI' AH TEXHUK BAKT MEBEPYHU AHUKJIALL

SAnmu Ba cepwsuim WmIad YMKAPWIN IIApOWTIApUa BaKTHU TEXHHUK
Meépiail Ka0ysl KWIMHTaH KECHIIl Mapomiiapu Oyinya Xuco0 — aHAJIMTUK YCyJiaa
Oaxapuiaau. fAnnu unuiad 4YMKapuil MIApOUTHAA JO0HA0ail BakT t, Kylumaru
dbopmya opKaiu aHUKJIAHATH.
£ =ty o Hep s taw, JaKuKa (29)

Oy epna: t,.- unuioB Oepurira capdaHaéTraH acoCUil BakT, TaKUKa;

t:;- acocuii uIIHM Oakapuil y4yyH 3apyp Oyiaran €paamMum XapakTephar

xXapakatyiapHu Oaxkapuiira capgaHa€Tral BakT, TaKUKa.

Epnamun BakT aoxuaa Xapakatiaap yudyH cap@iaHrad BakTIap HUFUHIUCUTA TEHT

oynanu:

tepn=ty rHuottiotym, Makuka (30)

Oy epaa: ty,, -JeTaLIapHA MoOcjaMara (JacTroxra) YpHaTHII Ba TYIIUPHUII Y4yH
capdaHaéTraH BakT, JaKHKA.

tys -JleTajulapHM Maxkamulall Ba OymaTuil y4yH capiiaHaguraH BakT,
JTaKUKA.

ts-nacTroxiaapHu Oomkapuinra cap@iaHaaurad BakT, TaKuKa.



Ty, -neranny ymyamra capuaHaJura BakT, JaKUKA.

{1 ~MIITIH J)KOMUTA XU3MAT KYpCcaTulll yuyH cap(iaHagurad BakT, JaKAKA.
L= Lrex xHbram x, JAKHKA (31)

Oy epra: tiex -HITYM )KOWWTA TEXHUK XHU3MAT KypcaTuira capdiaHaguraH
BAKT, JAKHKA.

tram x-MIIYU SKOMWTA TAIIKWIMK XHU3MaT Kypcaruiira cap@aHaauraH BakT,
TAKHKA.

{av -MIOTYMHU JaM oyivil Ba TaHaddyc Kunumra capdiaHaaurad BakT,
JAKHKA.

Cepusuii uIIad YUKApUIl MAPOUTHAA JIOHAOAW — KaJIKyJIsuus t,, BaKTU

Kyhinaaru gpopmyia EpaamMuaa aHUKIaHAIM:
t
Tt |, nakuka (32)
n

Oy epna: tnm — Xap Oup rypyxjapjaru AeTaJUIapHU UIJIOB Oepuilra Tal€piarin
yayH capdiaHaaural Tai€piami TyraTUIll BaKTH, JaKUKa.

N—Trypyxjapaaru Aetauiap COHH, J0Ha.

N *a

n=———, /oHa (33)

Oy epha: a—TypyxJajard JAeTa/UlapHU UIUIOB O€pHIIra KUPru3uil AaBpU, KyHH
(a=3,6,12,24 xyH ne6 kaOys1 KUJIUII TaBCUS KUITUHAIN).

F—Oup hiunparu unrau Kyunap, F=254 xyH.

EpnamMun BakTHUHT MeEpiapuHM 5 MioBajaH BalyB MILIApH Y4yH OJMIIAMH3
MyMKHH. byHma xap Oup wunuiad 4YuKapuil Typura ajoxuja TyFpUJIall
koahuienTy k kupuTHiIagu: Kyn cepusiau u/4 yuyH-1,5; nonabail u/4 yuyH -
1,85;

Annu wmad YuKapuiaa MImdyd YpHUAA TEXHUK XU3MaT KWK T, KyHugara
dbopmyIia OuslaH aHUKJIaHAH:

Toxkapnuk, ¢ppe3epauk Ba mapmanarmonepanusaapd YIyH Tie=Totew/T;
Kunsupnam oneparusinapu YuyH T =T/ T;

bomika onepanusiinap yayH T =Tollex/T;



by epma T,- acocmii BakT,MHUH; t.-KeCyBur acOOOJapHM aaIMaAIITHPHUII Ba
JACTTOXHU CO3Jalll YIyH KETraH BakT, MHUH; [l.,-WlTdu ypuHTa TEXHUK XU3MAT
KWJIHII YIYH aCOCHM BaKTra HucOaTaH MpoIeHT; T-TypFyHIUK BaKTH, MUH;

tou, tn, Il ex TapHYU KUHMATIIAP 5 WIOBALA KEITUPUIITAH.

Nurgu ypuHra TamKWIud XU3MaT KWW BakTH T, XamMMma ornepanusiap ydyH
SUIMA WNUIad YUKApUINIA OINEepaTHB BaKTHU MPOIEHTH cudaTtuaa 5 wuioBana
KEJITUPHIITaH.

Cepusiin unutad YuKapuiga xamma omneparusiaap yuyH Ty, Ba Ty
aloxuaa aHuKIaHMaian. HopmatuBnapaa Oy MKKana KaTTaIWK OTIEPATHB BAKTHH
MpOIEeHTH cudaTuaa aHUKJIaHAIN.

OnepatuB BakT T, =T, +T,, Nimum ypuHra xu3mMar KAJIUII Ba J1aM OJIMINTa
cepustii uin1ad YMKApUIAa Ty, nan =T ond Ius nan./100.

Snmu umnad yukapumiga aam onuira KerraH BakT T,= Toll..,/100, Oy
epna Il,,,onepatuB BakTra HUCOATAH JaM OJIMITHUHT NPOLEeHTU.(5 Ba 6 uimoBaga
KYypcaTHIIraH).

IOxopuna xentupuiarad JJOHA Ba JOHA KaJIKyJISAIMUS BaKTJIADUHH  TOIMII
dbopmynaapuHy Kyinugarnda E3UImMMA3 MyMKHH
THOHa:T0+T§/.K+T6.e+T60m+T}“fn+TTex+TTam+TuaM :

Cepusuin Uin1ad YMKapHIIIa

TH-Kan:Tm.m/ n+ To+(Ty.K+T6.e+T6om+T}“fﬂ)k +TXI/13.II3M

JKunsupnam onepanusicu ya4yH
TII-KaJI:Tm.m/ n+ T0+(T}7.K+T6.e+T6om+T}7ﬂ)k + TTex+TTam+TnaM ;

BU3HUHT MUCONMMMU3Ia CePUSIN MILTA0 YUKApWII OYITaHIWUTH Y9yH FOKOPHIAard

dbopmynaman ¢oiiramaHaMus.

005 oneparust. Tokapauk
> 1,=0,02+0,08+0,031+0,08+0,024=0,235 nax.
010 onepanusi. Tokapiuk

> T,=0,64naxk.



37, =0,235+0,36+0,64=1,2351ax.

Ty« + Tse=0,1+0,140,1=0,3 nax.
Too=9-(0,02+0,05)=0,63 nax.
Ty,=0,21+0,09-3=0,49 nax.
T¢,=1,85(0,3+0,63+0,49)= 2,63 nax.
Ton=1,235+2,63=3,861aK.
_T, 11 3866
TEAT100 T 100
Tmm=27nak (2180)

- _N*a_120003
F 254

T pxan= 12771 +1,235+ 2,63+ 0,28 = 4,33 1aK.

=0,28 naK.

=141

_N*a_120003
F 254

=141

020 Onepanus. Beprukan gpesanamr
> 7,=0,12+0,208=0,328 nax.

Ty ,=0,06 nax.

Ts.=0,02 nax.

To=0,04 nmax.

Ty,=0,1x2=0,2 nak.
Tep=1,85(0,06+0,02+0,04+0,2)=0,59 nax.
Tor=0,328+0,59=0,92 nax.

T -1 092-6
XU3.0aM— = =— 20!06 a
100 100 Aak
Tmm=13 nax.

TJI.K.=11731 +0,328+0,59+0,06=11 nax.

025 Onepauus. Beptukan gpesanar
Tp=0,221ax.
Ty,=0,12 nax



T.=0,06 nax

Teou=0,06 max

Ty,=0,12 nax
Ts=1,85(0,12+0,06+0,06+0,12)=0,67 nax
T,,=0,22+0,67=0,89 nak

T -II 089-8

XU3,IaM— =— =0,07 na
100 100 AR

Tmm=28 nak

Tn-m=%81 +0,22+0,67+0,07 =116 12K
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