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KHWPHAILI.

Xap Oup MaMJaKaTHUHT 1[Iy  KymJIaJaH  OWBHUHT  MYCTaKuiI
V36eKNCTOHNMU3HIHT MKTHCONMI PUBOXIIAHUINK, HMKTHCOIMI paBHAKM Oapda
XYKaJIUK UIUIap, UIUIAp JapaKaCUHUHT KYTapWIMIIKA OpKaiu Oenrwiananu. by
allHUKca XalK, XajK XYKJIUTUHUHT eTapyid TapMOKJIapuaaH OYyIuIu
MAIIMHACO3JIMKKA TAAUTYKJIUIUP. [[IynuHr YUYH MAIIMHACO3IUKAA
PUBOXIIAHMINIMTA YMYMUW HIUIA0 YWKAPUIIHUA PUBOXKIAHUIIUTA HHcCOAaTaH
OPTUKPOK YBTHOOp Oepuiaau.

Emr mycrakun Y36eknucton Pecry6IMKaMu3 MaIIMHACO3IUKAA OJIHAA SKUH
Wniutapaa MyipkajularaH yiaKaH Ba MabCyJIUSTIM Basudanap TypuOau. bymap
KymiaZaH XallK XY KaTUTMHUHT Oapua TapMOKJapuia I0KOpU Japaxkacuja UIniad
YUKApUIl KyBBaTWUra »dra OYJaraH O»HEprus Ba METaJHU HUKTHCOJ KHJIHII
TEXHOJOTUWIApH KEHI KyJJlamja CHHAWPHUIN yYyH TEXHUKA  SAPaTHII
MaIlIMHACO3IMK MAaxCyJIOTUHM TEXHUK Jlapa)KaCUHU Ba CU(DATUHU OIIUPHUII
3apapiay Ba OFUP KYJI MEXHATUHU EHTWJUIAIITUPYBYM MAallMHA Ba JKUXO3JIAPHU
YUKApUIIl MaTepuaijiapura UIIoB OCpHIll JacTroxjiapu cU(PaTUHU SXIIWIIALIL 1Ty
KyMIIaJlaH MaTepuajuiapra HWIUIOB Oepuil skapaépiapuHd JacTypu OwuiiaH
TaHUILIHNIIL.

MaiivHacO3IMKHUHT PUBOXKJIAHUILM YYYH, JAcTJIa0Ku OOCKWYJa €TaKkudu
MyXaHJIUC TEXHHK XOAMMIIApDWHU Taiépramira karra >bTHOOp Oepuir 3apyp.
[yauHr yuyyHn xaMm “MammHaco3iIuK TexHoJoruscu” (aHuaan OakapuiiaéTraH
Kypc Joiimxacu kaTta axaMmustra sra. UyHku yHu Oakapuill yuyyH (paHHUHT STHTH
IOTyKJIapuaad  ¢oinananuinaan. TamabaHu Hazopar OWTUMIIAPUHM —aMalija
MYCTaKWJI KyJian UMKOH Oepaau. byHaaH Tamkapy MycTaKuil UIILIAIIra Ba MKo/
Kuiumra ypraraad. baxapuiran Kypc JOMMXacu MAIllMHACO3JMKHUHT PUBOXKWTA

MKOOUI XUcca KYIIa Iu.



2. YMyMuii KHCM.

2.1. Jleramuu xu3Mat Ba3uacw.

Tonkaremnap THUOUIM FUWIOMpPAaK Ba NIy KaOW aillaHyBYM JeTaJUIApHU
VYpHATHII yU4yH XU3MaT KUJIAJUTaH aCOCUM JeTalllapuiup.

TonkarennapHuHr Bazudacu yHIAru JAeTaulapyu alslaHTUpHIN OuiiaH Oupra
OypoBUM MOMEHTHHM ¥y3rapTHpumiaad xam ubopar. Tonkaren sruryBYu
MOMEHTHJAH XOCWJ OYyNaguraH KywlaHWII Tabcupuaa unuiaigu. TomikxaTtemnap
NUTALIATIY, TULUIA FUIIUPAKIIN, TIOFOHAIU, TUPCAKIIM, IIECTEPHSUIIM, SICCH Ba OOIIKa
KypUHULLIapAa Oynumu MyMKUH. THUpcakii Bajl HMYKM €HYB JABUTaTellIapHia
unuiaiau. busra Oepunran Tonkartenuk neranuHuHr auamerpu 10 MM Ba yHna
auaMmeTpu 4 MM OyiaraH TEIIMK Ba siHA AuamMeTpu 1.5 MM, KEHrJauru 3 Mw,
Y3YHIUTH 8 MM OyiraH InoHKa apukyacu xam MaBxkyJ. lllmonka apukyacura
TUIUIM FUIAMPAKHU €KY IIYHTa YXIIAl JeTaIHN YPHATUILIMMU3 MyMKHUH.

Tonkaremnap penykTop y3aTMmanapja Ba Xap XWI ailllaHyBYM JacTroxjap
y4yH yMyMaH OJrasHjia MallMHAacO3JMK Ba XaJK XYyKaJuruja KEHr Kyjaamja
unuiaad. ToikarellapHUHT MYyCTaXKaMJIMIH — YJIApHUHT  y3aTHO OepyyBuu
Kywiapura OOfnMK Oynamu. SpHU, arap OypoBUM MOMEHT KaH4Ya KaTTa Oyica
YHUHT MYCTaXKaMJIMTU Ba AMaMETPH LIyHYa KaTTa OyIuiu Tajgald sTHIaau.

busra 6epunran Tonkatenuk neraauMu3HuHr matepuanu Cranp 45 TOCT
1050-74. YOy nynatuu ypuura Ct40, C140X Ba myHra yxmiam MaTepuauiapaaH
doiinananuIIuMU3 MyMKUH. busra OepwiraH AETaTHUHT XUMHUK Ba MEXaHUK

XOCCaJlapuHU Ypranuo® YuKamus.

Cranb35 HUHT KUMEBHM TapKuOu %

1->xanBan
C S; M, S U‘ P N Cr
Kyn smac
0.4-0.5 | 0.17+0.37 | 0.5-0.8 | 0.045 | 0.04 0.3 0.3




Cranp35 Mapkaiau MyJaTHUHT MEXaHUK XOccajlapu

2-KaaBal
Mycraxkamink yerapacu, MIla bpunenn 6yitnua | OKyBYaHIHMK
Uyswnmum, | Cukuiumi, | Orwmmm, | bypamum, | kartukiuru(HB), | uerapacu,
Oy Tye Tas Tu6 KT/MM? Mlla
360 610 16 40 241 197




2.2. Nmna® uukapuil TypUHA aHUKJIAIIL

Xap Oup MalIMHACO3TUK KOPXOHACH OUp WHJI TaBOMMJIA UIILIA0 YUKAPHUIITa
Kepak OyiraH MaxcyjJoT Ba 3axvpa KHCMIIADUHUHI MabilymoTHra ojra. by
MabJIyMOT HILIa0 YUKApHIl JacTypu Ae0 arajlaaud Ba yHJIa MabJIyMOTHH TYpH,
COHM, ¥VIYaMM Ba MaTepHad TYFpUCHIA XaM eTapiuya ax0opoT Oop.
KopxoHaHUMHT yMyMH HIILTA0 YMKAPHIL TaCTypHUra acocaH uexJjap oyinya nuuiad
YUKApUII JacTypu Ty3wiagu. Xap Oup MaxcylnoT YMyMUN KYPUHUIIMHUHT
YU3MAacH, ACTAIAPDHUHI MIIYM YM3Macu, MUFyB u4M3Ma, crneruduKkanusiiap Ba
TEXHUK Tanabyap OunaH OOMUTHIAAN.

Niuna® gukapuin JacTypUHUHT XaKMH, MaxcyjaoT TacHUGU, >KapaEHHUHT
TEXHUK Ba WKTUCOAMN IIapTiapura acocaH IIapTid paBullAa y4yTa uIuiad
YUKAPUII TYPU MaBXY: IOHAIH, CEPUSUIH, SUIMU. Xap Oup UIUIa0 YMKApUIL TYpU
y3ura xoc Tamkuwini makira sra. [lyHu ailTuim kepakku, OUTTa KOpXOHaaa xap-
XU UIIa0 YUKAPUII TypJIapy OYIUIIN MYMKHUH.

Nnua® uukapuin Typu Ba yHTA TYFpPU KeJlaJuraH WIMHW TAIIKWI KAJTUII
IIaKJIM TEXHOJOTUK >Kapa€HHU TACHU(PUHU XamJa YHUHT TY3UJIUIINHU aHUKJIAWIu.
[yHuHT ydyH XaM HUIIa0 YMKApHUII TYPUHU aHMUKJIAII JIeTajira MEXaHUK WIIJIOB
OepHIll TEXHOJIOTUK >Kapa¢HHHU JIOMHXaJallHU OONIJIaHFUY acOCHH OOCKHYMIHD.
Nuuta® yukapuill TypUHM SKaJBajulap yCcyidu OuWiaH aHuKIarasga JAeTaJHUHT
OFUPJINTY Ba WMJUTMK UILIA0 YMKAPHII JACTYPH Tanald KUJIMHAH.

busra Tommmpuk cudaruna Oepwiran ToskaTen METAIMHUHT WHJUIIUK
unuiad yukapum xaxmu N=1400 goHaHM TAIIKWJI 3Tagyd Ba YHUHT OFUPJIUTU
m=0.31 kr 6ymranga ([10] ,2:x, 180) unurad yukapui Typu ypra cepusui 1ed
AUTUILIUMUA3 MYMKHH.

bepunran Wninuk gactypra acocaH uNuiad YMKApUIN KaJaMUHU KyHUJIard
udomaa épaamuaa XucoOIaHa IH.

- Fg -60 ~2030-60 _g7 oak
b N 1400 OOHa




6y epaa: Fg =2030coam — nacCTrOXJIapHU 6I/Ip WWJIMK XaKUKWM HILIall BakTHU

dbonau; N=1400 noHa — HWJUIMK UIIJIA0 YMKAPHUII JACTYPH.
Bymumaary uun TapTaOu 1 cMeHamy. Ypra ceprsumi HInad YNKapuI TypHaa
JeTajUIapHU MapTusuiapra O0Yiaud unuioB Oepuin ca®abiau mapTUsaard JeTaiap

COHHUHM X¥1Cc001a0 TonuIl Tajnad KWINHAIHA.

_N-a_1400-6
F 254

=33.07 oona

Oy epna: a=3,6,12,24 xyH — mapTusgard AeTaJIapHU UIUIOB OSpPHUINTa KUPUTHIIAIIT

naBpu; F=254 kyH — Oup Huiaru uiiuy KyHjiaap COHU.



3. TEXHOJIOTHUK KHACM.

3.1. 3aroToBKa TypyHU TaHJIAII Ba YHU OJIMII YCYJIMHHU aHUKJIAILL

3aroTtoBKajiap TO3a Ba XOMAaKH 3aroToBkanapra OynuHaau. To3a 3arotoBka
JieraHja TaépiiaHraniaH KeMuH KecuO UIUTaHMalIurad, yiadamiaapy Ba TO3aJIUTH
Tan€p Jeraj 4u3Macula KypcaTWwiraH yia4aM Ba TO3aJIMKKa TYFPU KeEJIAJUraH
3aroTOBKajiap TYIIyHWJIAAH. XOMaK{ 3aroTOBKajap yu3Ma Tanadiapura MyBO(QHK
KEJIAJIUraH yiyaM, aHUKJIMK Ba TO3aJUKIAard JAeTal XOCWJI KWIMII Makcaauia
KYHHUM KecHO OJIMII YYyH MEXaHUK WIUIAHMII 3apyp OYIJIraH 3aroToBKaxapaup.

MammHa fetamiapy y4yH 3aroTOBKalap acocaH Kyluaaru ycyiap Ouiad
Tau€piaHaau:
1) xopa Ba paHIIM MeTaJLIapiaH KyHHIIl WYy OuiaH;
2) ©ocum OwmiaH uitar (OoJFaIall Ba IMITAMILIALIT) OPKAJIH;
3) Kopa Ba paHIJIM MeTaJUIap MPOKATUIAH;
4) meTayuIoKepaMuKaaaH (KyKyH METAJUTYPTrHsICH HYTH OWiaH ),
5) maiBaHIaIl — 3aTOTOBKA KUCMIJTAPHUHK OMp OyTYyH KHJIKO yial Hyau OuaH;
6) Mertaymmac MatepuaiapaaH (MJIACTHK Maccajiap Ba OoIKaiap/iaH).

3aroToBKa OJIMII YCYJIMHU TaHjall, ACTAJIHU yJiyaM Ba MaTepualv, WIIYU
Bazudacu, yHH Tai€piamra TEeXHHK Tanabiap, WWIIMK JacTyp Ba yMYyMH
Ty3WIMIIM Kabu omwiap Oenrwnad Oepagu. by Macamanu xan Kujiaumiaa
3aroToBKa YJIYaMU Ba TY3WIMIIM JCTAIHHU yo4aM Ba TY3WIHILIATA MAaKCUMAJl SIKUH
OYIUIIMHN TabMUHJIAII Kepak. JIEKWH HIyHM YHYTMAaciuK KEpakKH, 3aroTOBKa
QHUKJIUTUHU OUIMPHUII Ba TY3WIMIIMHA MYpPAaKKaOJAIITUPUIL YHU TaHHAPXUHU
ommuiura o0 kenaau. IyHUHT ydyH XaM 3aroTOBKa OJIMIIHUA ONTHMAN yCYJIU
KWINO, 3ar0TOBKA TaHHAPXM KaM, YHUHT HApXH ap30H, MEXaHUK Ba TEPMUK HUIIIOB
OepuIll OCOH OyiraHaaru ycyjiu XHUcOOJIaHaIu.

3aroToBKa OJUIIHUA MaBXKYy[ YCYJUIAPUHU TaxJIWi KUIuO, Oepuiran uiiad
YUKAPUIL [IAPOUTUIA NETAIMMHU3 YYyH 3arOTOBKaHU OINTHMAJl Taépiaml ycyiu

npoKat ycynunaad ¢oinanaHamus



C S
S, =(—--Q-R -R.-R.-R_-R )—(Q-q) =&,
3ar (1000 Q t c b m n) (Q q)loOO

cyM
Oy epna: C1=710000 — 6up TOHHA MaTepuan TaHHAPXH, CYM

S,=410000 — 1 ToHHA YMKUHIA HAPXH, CYM
R=1,0 ([2], 376) — anukuk ko3 PHIIeHTH;

R.=0,84 ([2],2.12x, 380) — MypakkaOIHuK KO3DDUIICHTH;
Rp=1,1 ([2],2.12%, 380) — orupsink ko3 HHUIIEHTH;
Rm=0,84 ([2], 336) — maTtepuan ko3 HuiieHTH;

Rn=1,0 ([2], 340) — ceppuaiamt ko3hHHUIIEHTH;

s - (7100000 410000

-0.48-0,84-1,0-1,1-0,84-1,0j— 0.48-0.31 .
~ 1000

=264568-170=2475.68

CyM.
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3.2. Jletan 103amapura MEXaHUK UIUIOB OEPUII PEKACUHU Ty3HIIL. TEeXHOIOTUK

0azanapHu TaHJaIl.

MexaHuK WIIUTOB OEpHIIT PEXKACH.

3-KaaBai
Onepaups | YTum Onepartiysi HOMH Ba bazanam Masant- | - Jlacrrox
No No YTHULLIap Ma3MyHHU 103aJapu i HOMH B
103aJapu Typu
1 2 3 4 5 6
005 Toxapmmk
1 A Topert 103a WYHWICUH C b 16K2011
2 | bénroza TOKAPJIHUK
@ = 15 MM y3yHauru JI = BUHTKHUP-
44 MM cakiaaHuO Kap
UYHUJICUH
3 A ro3ana K dacka 1x45
MM yJicaMJla OYUJICUH
Toxapnuk
010 1 | Cropen 103a HyHUICUH A b 16K20IT
2 b éH ro3a TOKAPJINK
® = 15 MM y3yHauru JI = BUHTKHD-
40 MM cakJ1aHuO Kap
WYHWICUH
3 C ro3aga M dacka 1x45
MM yJldamaa OYUJICUH
Beprukan napmanai Beprukan
015 1 | Kremmk D=4 Mmm C b rapmarari
CakKJIaHUO MapMaJlaHCUH 2H135

11




b ro3ama /I Temuk
@ = 6 MM MM CakjIaHuO

napMaliaHCUH

12




3.3. UkkuTa Typ/ii KYPpUHUIIIATH F03aJ1apra KyHruM MUKIOPUHHA XUCOOaII.

1. bepunran aetanaa b r03anu WyHMIIIa KyHUMIap MUKJIOPUHNA XUCOOJIAIIL.

2Z; i = Rzi,1 + Ty ++f pi2—1 + giz

by epna:
R, . — OJIIMHIU YTULIJATH FaIUp-Oy1ypIuK MUKIODH,
T,., — OJIIMHUT HYKCOHJIM YTUII KATJIaMHU,
pi-;,— KyiMa reOMETPUK XATOJIMKIIAp MUKIOPH,
£, — 3arOTOMKaHU MOCIIaMa/ia YPHATHIII YaTOIUKIAPH MUKIOPH.

3. R; Ba T HMHT KuHMaTIapuHu Kyrugarnda
R~150 mxm, T=200 mxm ([2], 630, 4.6)
4. ®a30BUH YETIIAHMIII.

Pir =Py + P

Py =Ax-L L=150 Ax=15mkm
Prop =1.5-150=225

P, = 30mrm

Py =225 +30% = 226.9mKnm

5. Konnuk ¢dha3oBuii yeTiaHuMI.
Pamux = Ry ~—Pia
R, =0.06
P, =0.06-226.9 =136.14 yxu
6. VpHATHII XaTOJIHTIH.

2
uno

£, = \/E,‘; +g2 +¢&
g5 =0 £, =0
€,,. =100mxm

£, = V100? =100mxm

7. Konauk ypHaTUII XaTOJIUTH.
€,um =€, - R, =100-0.06 = 6urcn

8. Kyitum xucobu.

277 = 240+ 250+ /22697 +100° =1697 yrcu

22" = 2€0+50+ /136147 + 67 = 4726 urcn
9. UeTnaHnunuiapHu KAWMAaTHHA OCITHIIaAiMU3.

T, = 30Mmrm T, =2200mKm

T,+T, 30+2200
Kopa = = MKM
Je 2 1115

10. Yuamnapuu Genrmiaimus.

dacm

13



D, =D’ =14.938
Dy = Do + 2Z 1 =14.93+ 0.4726=15.44 ycn
Dy = D 422 =15.446+1.697 =17.1396 micu

9. MuHuMan yidam sXJIuTIanMU3.

D%" =14.97 mrm

min

D Di#* =15.44 yxm

D =17.14 mxm

min

10. Makcumai yinuam aHUKJIauMU3.
D = D% 4 T =14.97+0.03=1501xm

min oem

D =DM + T, =15.44+1.115=16.55 sk

min Kopa

D =D +T, =1414+2.2=16.34 mxm

11. KyirMIIapHUHT XaKUKAA KUIMaTH XUCOOH.
Z7 = DM — D" =15.44—14.97 = 0.47 mm

Zyrt =Dyt — Dt =17.14-15.44=1.7 mu
Z i = Dbt — Dy =16.5—15=1.5 au
Zyrt =Dy —Dpen =17.34—155=2.84 um

12. KyiiuMaapHUHT yMYMH KHAMaTH XUCOOU.
Z» =77 + 70 =0.47+1.7 =217 um

min min min

Zzm =7+ 7P =1.5+2.87=4.34 mm

13. Tekmmpuii.
zu ~Zm =T, ~T

min 3a2 Odem

4.34-2.17=2.17

Xucob TyFpu OaxapuiraH.

O3anap Viuamnap Kyitum MRzI0pH — Yernanuin
Kansan Xwucooui
b D15 mm 2:1.8 2:2 + 0.03
ABaC JI=40 mMm 2:1.5 - +0.12

14




3.4. Kecum mapomiiapunu xucobmamn (OUTTa TEXHOJIOTUK YTUIITa aHAIUTUK

ycynaa 4 Ta onepainus yuyH xajpamiap €paaMuaa).

Kecum mapomunu 6enrwnaiimus. ([7] MabliyMoTHOMA OYitnya).
005 oneparust TokapauK. 1-yTu.
A Topeny ro3a uyHuincuH. KecyBum pactrox 16K20I1 Tokapiaumk BHHTKUPKHMIII
nactroxu. Keckud Tokapnuk yTyBun keckud. Keckmu T15K6 wmarepuanuman
tamkwui Tonrad Ba 'OCT 20872-80 6yitnya Tailépiianras.
1. Kecum uykypiurunu Oenrwnaiimu3. bup wmapra yTum Ownan Kydum
MUKIOPUHM 0Jn0 Tanutamiaa t=h=1.5 mm.
2. Cypui kuiiMaTuHHU aHuK1aimMus. (163x, 2690)
S,=0.8 mm/aiin.
Hactrox macmoptu Oyiimda KoppektupoBkanad S,=0.8 mm/aitn Hu KaOyn
KWJIAMU3.
3. Keckuunu TypryHIIUK TaBpUHU aHUKJIAUMHU3.
bynna Outra keckuu Ounan unuioB Oepuinga T =30...60 nak >KaHJIUTUHU
apTHOOpra onmubd T =50 nak ned kabyn kunamus. ([6],2680)
4. Kecwumima acocuil XxapakaTHU TE3JIMTUHU aHUKJIAWIUK. (M/aakK, 2650).

V:+'Kv:+'Km K, -K,
Tm.tv.S% T"tv.8» oo

17-xanBangaHn (2690) popmynanaru ko3¢ duiieHTIap Ba Aapaka KYypcaTKuWIapHU
€310 omaMus3.
C,=350, X,=0.15, ¥,=0.4, m=0.2

Tyrpunam koddpuiieHTIapruHN YbTUOOPTA OJIAMU3.

n, 17
:[@) :(@J =1.155 (1-x.261 0)
© (HB 221

n=17 (2-%, 262 6)
K, =08 K, =03

V = 350 :0.3-0.8:1.15=42.4 m/oax

50°%.1.5%.0.8%
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5. IlnuuaenHu ailaHuIUIap YaCTOTACHHU XUCOOIaiiMu3.

- _1000/ _ 1000-42.4

= =964.2 aiin/ oax
7D 3.14-14

Jlactrox macmoptd OyiiMua alaHUIUIAp YacTOTACMHU KOPPEKTUPOBKA
KIIMO Xakukuii ainmanunuiap yactoracu N=1000 aiin/nak Hu KaOyn Kuiamus.
6. Kecui sxapa€Huia acocuil XapakaTHUHT XaKUKUN TE3JIUTHU:

v /D0 31414100000 o
1000 1000

7. Kecum kyunHu xucoOJa.

Kecu kyuu P, Hu Kylingaru ¢popmynanan xuco0aad TornaMus:

P,=10-C, -t™ .S .v" .K

Mag:xyJ1 UIIIJIOB OSPUIII IIAPOUTH YUYH:

Cp, =300, X, =10, Y, =0.75, n, =0 K, =10 (22-x, 2746)
P, =10-300-1.5-0.8°7.44%%.1=736.7 H
8. Kecum yuyH capdianrad KyBBarT:

PZ ’ VX[ZK

L =—————,Kem

“ " 60.102

 736.7-43

e =————=9.16kBm
60-102

9. N,p=N,h=10-0.85=8.5 kBr;

Niec<N,4p, 5.16<8.5, spHM UI1ILI0B GEpUII MyMKHH.
9. Acocuii BakTHU XHUCOOIaiiMu3.

L

n-S

Kecknunu unruu ropui y3ynnura L=l+y+A

T =

a

Oy epna: y=/ MM, KECKUIHHU OOTHUIIIH

A=3 MM, KECKUYHH YUKHUIITH

1=1.16

I=1, yTUIUIap COHU

L=7+3+1.16 =11.16 mm
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1116

. =0.0130ax
0.8-1000

Onepanus 005. 2-YTunt. b €H 103a HYHUICHH.
Hactrox: 16K20I1 Tokapauk BUHTKUPKAP J1aCTTOXHU
KecyBun ac600 kartuk Kotummamm T15K6 kecknd
1. Kecu 4yKypyiuru.

t=2 Mmm
2. Cypulll KNAMaTUHA aHUKJIAaHuMU3.

S,=0.3 mm/aiin ([1], 220)

JaCTKOX OYitnya KaOys KujiaMu3

S,=0.3 mm/aiin
3. Keckuu TypryHIIUK AaBpU

T =60 nax ([1], 260)

4. Keculll T€3ITUTMHU TOIAMU3
V=V, ‘K; ‘K, ‘K3, M/nak
V. =35 M/nax ([1], 300)
K; — marepuanra 60riauk KodhuiieHT;
K, =0.85 ([1], 296)
K, — TypryHIIUKKa OOFIUK KO(DPUIIEHT;
K, =1.06 ([1], 290)
K3 — uios Oepui Typura 60FiauK KodhPUiieHT;
Ks =0.9 ([1], 296)

V=35:0.85-1.06-0.9 =28.4 m/nax

5. llInunpaenHuu ainaHUIIIAp COHUHU AHUKJIAWMMM3.

- _1000-v _1000-284

= =904.1 aunl oax
r-d 3.14-10

JacTKOX OYitnya KaOys KujaaMu3
n=900 aiiyr/gax

6. XaKUKUH KECHII TE3INTHHU TOIIAMM3.
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_7-d-n_ 3.14.10-900

= =28.26 m/oax
1000 1000
7. Acocuii Bakr.
Lo 30 =0.110ax

=5 n 03900
8. Kecumn kyuynHu Tonamus.
P,=P, ‘K"K xr
P,.=70 kr ([1], 350)
K1 — matepuanra 00rMK KO3(phULIECHT;
K;=0.9
K, — kecui te3nurura 00FIuK Kod()PUIIeHT;
K,=1
P,=70-0.9-1=63 kr
9. Kecui KyBBaTHHH TOTIAMH3.

P,V 63-2826

e = = =0.29 kBm
6120 6120

10. Texmupwu.

N, -7=10-0.75=7.5 kBm

N_ <N -7 029<75

Kec

NuuioB Gepuill MyMKHH.

Omnepanus 005. 2 MM YmyaMaaru KaHOBKA WY HUIIL.
KecyBun ac600 kartuk kotuimanu T15K6 keckuu ['OCT 18880-70
1. Kecum uykypaurmu.
t=0.25 mm
2. Cypui KMiMaTUHU aHUKJIaiMU3.
S0,=0.08 mm/aiin ([1], 220)
JacTKOX Oyinya KaOyJs KuiaMu3
S,=0.1 mm/aiin

3. Keckuu TypryHJIMK 1aBpU

18



T =90 nax ([1], 266)
4. Kecnm TC3JIUMTI'NHU TOIIaMH3

C

p

V= .KV
T".t°.8'.B'-Z,

C,=340 x=0.19 u=0.28 m=0.33 S=0.1

1=0.17 y=0.28 B=2 K,=0.64  T=120
— CP — 340 . —
T B Z, = 120°%.0.25°%°.2%%.19.5°% 064=
340

-0.64=1025 ymm/oax

~5.1.23.0.42.0.65
5. InuuaenHy ailylaHUIIIap COHMHU aHUKJIAaUuMHU3.

__1000-v _1000-1025

= =1674 aunl/ oax
r-d 3.14-195

JaCTKOX OYitnya KaOyy KujaaMu3
n=1600 aitn/nak

6. XaKUKHil KSCHUIIl TC3JTUTUHHU TOIIAMU3.

_z-d-n_3.14.195-1600

= =97.6 m/oax
1000 1000
7. ACOCHU BaKT.
L 3.25
o — =0.02 0ax

t = -
® S,-n 0.1.1600
8. Kecui KkyBBaTHHU TOIaMU3.

N, =3.5kBm

Cap¢dnanaérran KyBBar.

Nkec = Nma6 L’ KBm
100
N, =10«xBm
97.6

N, =10-——=9.76xBm
100

10. Tekmmpuii.

N, -7=9.76-0.9=8.7 xkBm

N. <N,-7, 3.5<8.7
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NminoB Oepuill MyMKHUH.

010 onepanust TOKapyaukK. 1-yTui.
C Ttopen to3a uyHwiacuH. KecyBum pactrox 16K20IT Tokapiuik BUHTKUPKHUII
nactroxu. Keckuu Tokapiuk yTyBunm keckud. Keckmu T15K6 wmarepuanuman
taurkui Tornrad Ba FOCT 20872-80 6yitnua Taliépianras.
10.Kecumr uykypnaurunu Oenruiaiimu3. bup maprta yTtum Ounan Kydum
MUKIOPUHH 0JIn0 Tanutamiaa t=h=1.5 mm.
11.Cypui kuitMaTuHU aHuKJIaiMu3. (16, 2690)
S,=0.8 mm/aiin.
Hactrox macnoptu Oyiinua koppektupoBkanad S,=0.8 mm/aiin Hu KaOyn
KWJIaMU3.
12.KecknyHM TYpPFYHJIUK JaBPUHU aHUKJIAWMU3.
bynna 6utra keckuu Owmian unuioB Oepuinga T =30...60 mak >KaHJIWTHHU
apTHOOpra onubd T =50 nak ned kadbyn kuiamus. ([6],2680)
13.Kecumiga acocuit XapakaTHHU TE3JIUTHHU aHUKJIAMIMK. (M/1ak, 2650).

V:+.KV:+.KM K, -K
TM.t .SW TM.t%.gWw v v

Uy

17-xanBangan (2696) popmynanaru kodPduiieHTIap Ba Japaxa KypcaTKAUIapHU
€310 oaMus3.
C,=350, X,=0.15, ¥,=0.4, m=0.2

Tyrpunam ko3¢ puLieHTIapuHN YbTHOOpPTa OJIAMU3.

K, =[@)V =(@j' =1.155 (1-x.261 0)
"\ HB 221

n,2=1.7 (2-x, 262 06)
K, =08 K, =03
V=—s% 35:)(31 035
50" .1.5""-0.8
14 . 1lInuuaenHy aiaHUIIIAP YaCTOTACMHU XUCOOIaliMU3.

1000/ _1000-424
D 31414

:0.3-0.8:1.15=42.4 m/oax

=964.2 ainl oax
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Jlactrox macmoptu OyiMuya aljJaHMUIUIAp YacTOTACMHU KOPPEKTUPOBKA
KO Xakukuii aimanunuiap yactoracu N=1000 aiin/nak Hu KaOyn Kuiamus.

15.Kecum sxapaéuua acocuii XapakaTHUHT XaKUKUHM T€3JTUTH:

e 7N _ 3.14-14-10002439]‘4/06”{
1000 1000

16.Kecum kyuynHu xyucooari.

Kecum kyuu P, Hu Kyliugaru ¢popmynanan xuco0iaad TornaMus:

P,=10-C, -t™ .S .v" .K

Magpxy/ UIILJIOB OEpUIIT IAPOUTH YUYH:

C, =300, X, =10, Y, =0.75, n, =0 K, =1.0 (22-x, 2740)
P, =10-300-1.5-0.8%°.44%".1=736.7 H
17.Kecui yuyH capguaHrad KyBBart:

PZ ’ VX[JK

=—— | Kem

“ " 60.102

_ 736.7-43

e =——————=0.16kBm
60-102

18.N,4=N,-h=10-0.85=8.5 kBT;
Nyec<N,4p, 5.16<8.5, spHM UI1ILI0B GEpUII MyMKHH.
9. Acocuii BakTHH XHUCOOJIaliMu3.
Lei
“ n-S

Kecknunu unruu ropui y3yunura L=l+y+A

T =

Oy epna: y=/ MM, KECKUIHHU OOTHUIIIH

A=3 MM, KECKHYHH IUKHIITH

1=1.16

I=1, yTunuap conu
L=7+3+1.16 =11.16 mm

11.16

= ———=0.0130ax
0.8-1000
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Onepanus 010. 2-YTuni. b €H 103a HYHUICHH.
Hactrox: 16K20I1 TokapiMk BUHTKUPKAP AACTTOXH
KecyBum ac606 kaTtuk Kotummanu T15K6 kecknu
1. Kecum uyKypiauru.

t=2 Mmm
2. Cypulll KHAMaTUHYU aHUKJIAaHMM3.

S,=0.3 mm/aiin ([1], 220)

JacTKOX OYyitnya KaOyi KujaMu3

S,=0.3 mm/aiin
3. Keckuu TypryHINK gaBpu

T =60 nax ([1], 266)

4. Keculll TE3TUTMHA TOTIaMU3
V=V, ‘K; ‘K, ‘K3, M/mak
V, =35 m/max ([1], 306)
K; — maTepuanra 00riuK Ko3phuiieHT;
K =0.85 ([1], 296)
K, — TypFyHJIUKKa OOFIUK KO(DPUIEHT;
K, =1.06 ([1], 296)
K3 — unios Oeputn Typura 60FauK KodhpuiieHT;
K3 =0.9 ([1], 2906)

V=35-0.85-1.06-0.9 =28.4 m/nax

11.1InuHaenHY allTaHUIIITIap COHMHU aHUKJIAHMU3.

n=1000-v _1000-284 )/ 1 v0foax
z-d 31410

JACTKOX OVitnda KaOyJ KujiaMu3
n=900 aiin/nax
12. XakuKuii KECHUII Te3IUTUHH TOIIaMH3.

_z-d-n_ 3.14-10-900

= = =28.26 m/oak
1000 1000

13.Acocwuii Baxr.



L 30 =0.110ax

t: =
®75,-n 0.3-900

14 . Kecuil KyduHU TOIIaMHU3.
P,=P, ‘K"K xr
P,.=70 kr ([1], 350)
K, — marepuanra 60FauK K03 puiieHT;
K;=0.9
K, — kecum te3nmurura 60FIUK K03 HUIICHT;
K,=1
P,=70-0.9-1=63 kr
15.Kecuir KyBBaTUHU TOIIAMHU3.

_ P,V _63-2826
6120 6120

=0.29 kBm

16. Texmumpwu.

N, -7=10-0.75=7.5 kBm

N_ <N -7 029<75

Kec

NuuioB Gepuill MyMKHH.

Omnepanus 015. 1 - yrum Beptukan napmasnai.

Hactrox: 2H135 BepTukan napmMariari.
KecyBuu ac606 criupan mapma P6MS I'OCT 2092-77
1. Kecurn uyKypiauri.
t=0.5D=0.54=2 mm
2. Cypuil KMAMaTUHU aHUKJIanMU3.
S.,=0.25 mm/aiin ([1], 226)
JACTKOX OVitnda KaOyJ KujiaMu3
S,=0.2 mm/aiin

3. Kecknu TypFyHJIMK JaBpU

T =45 nax ([1], 266)
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4. Kecuin Te3JIMTHHU TOIaMU3

,_CD K,
T".S°
C,=9.8 n=0.2 u=0.4 m=0.2 T=40
_C,-D 9.8-4% 9.8-2.05

V= . K = .= =
T".S Y 40%%.0.2% 22.82-0.142
5. lllnuHaenHy allaHUIILIIAp COHUHU aHUKJIAHMU3.

- _1000-v _1000-24

= =1910aun/ oak
r-d 3.14-4

JACcTKOX OYyitnda KaOys KujaaMu3
n=2000 aiis/gax

6. XaKHKI/Iﬁ KCCHIII TC3JIMT'NHU TOIIaMHU3.

_z-d-n_3.14-4.2000

= =25.12 m/ oax
1000 1000
7. ACOCHH BakT.
L 135
=0 — =0.030ax

t = —
@ S,-n 0.2-2000

8. Kecuin KyBBaTHHH TOTIAMHU3.
N_ =3.5xBm
N =N,-7=7-07=49xBm

NuuioB Gepuill MyMKHH.

Omneparus 015. 2-ytum. Beptukan napmanar.
Hactrox: 2H135 BepTukan napmanarr.
KecyBuu ac606 crimpan mapma P6MS I'OCT 2092-77
1. Kecuin 4yKypyuru.

t=0.5D=0.5-6=3 mm
2. Cypuul KUAMaTHHHA aHUKJIaMu3.

S0=0.25 mm/aiin ([1], 220)
JACTKOX OViinda KaOyJ KujiaMu3

S,=0.2 mm/ain

S

0.2
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3. Kecknu TypFyHJIMK JaBpU
T =45 nax ([1], 260)

4. KecHlIll TE3JIMTUHU TOIIAMHU3

,_CD K,
T".S°
C,=9.8 1=0.2 u=0.4 m=0.2 T=40
_C,-D 9.8-4% 9.8-2.05

V= . K = 1= =
Tm.S2 Y 40%%.0.2°2 22.82-0.142
5. llInuHaenHy alaHUIITIAD COHMHU aHUKJIAMMU3.

- _1000-v _1000-24

= =1910aiin/ oak
r-d 3.14-6

JACcTKOX OYyitnya KaOyn KujaaMu3
n=1800 aiiy/max

6. XaKUKHWM KECHUII TE3IUTHHU TOIIAMHU3.

_7-d-n_3.14-6-1800

= =25.12 m/ oax
1000 1000
7. Acocuil BaKT.
L 135
Ui — =0.030ax

t = =
: S,-n 0.2-2000

9. Kecuir KyBBaTMHH TOITAMU3.
N_ =3.5kBm
N =N,-7=7-07=49xBm

NuinoB Oepuill MyMKHUH.

S

0.2
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3.5. CAP®JIAHI'AH TEXHUK BAKT MEBEPUHU AHUKJIALL

SAnnu Ba cepusuiM MNUIA0 YMKAPUIL [IAPOUTIApU]Ia BAKTHU TEXHHK
Meépam KaOyJl KWIMHTaH KECHIII Mapomiiapu Oyinda XucoO — aHAJIMTUK YCyJiaa
Oaxapuiaau. Snnu wnuiad 4YMKapuil IMIApoOUTHAA JoHa0al BakT t, Kylumaru
dbopmya opKaiu aHUKJIAHATH.
=ty Hep s Ly, AaKuKa (29)

Oy epna: t,.- uiioB Oepurra capdaaHaéTran acocui BaKT, TaKUKA;

t;- acocwii wmmHM Oakapuil y4yH 3apyp Oyiaran €paamMum XapakTepJaru

xXapakatyiapHu Oaxkapuiira capgiaHa€éTral BakT, TaKUKa.

EpnaMun BakT anoxuza xapakariap yudyH capaaHrad BakTaap HUFUHINCHIA TEHT

oynanu:

tepn=ty -t tuottioitym, Makuka (30)

Oy epha: ty,, -J€TaJUIapHU Moclamara (JacTroxra) YpHAaTHUIN Ba TYyHIMPHII Y4yH
capdnaHaéTrad BaKkT, JaKHKA.

tys -JleTajulapHM MaxKamulalll Ba OVImaTuIl Y4yH capuiaHaguraH BakT,
JAKHUKA.

ts-mactroxmapau OomKapuinra cap@iaHaural BakT, TaKUKa.

ty, -AeTanHu ynuamra capaaHauraH BakKT, JaKHUKA.

t s ~MIIYH J)KOMUTA XMU3MAT KYypcaTull YUyH cap(iaHagurad BakT, JaKUKa.
tun=lexxHramx, JTAKHKA (31)

Oy epna: tiexx -UIIYU KOWUTa TEXHUK XU3MaT KypcaTuiira capdiaHaaural
BAaKT, IaKUKA.

{am x-AITYU SKOWWTA TAIIKWJIMK XHU3MaT Kypcartuira capduiaHaguraH BakT,
JAKHUKA.

{av -MITYUMHU JaM oyiuil Ba TaHaddyc Kunumra capdriaaHajural BakT,
JTAKUKA.

Cepusinu unad 4YUKapuil MApOUTUIA TOHA0AN — KaIKyJIsIus t,, BaKTH

Kyhugara Gpopmyiia épaamMuaa aHUKIaHAIN:
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Tax=tet t% , TAKHKA (32)

Oy epma: tnm — Xap Oup Trypyxjapaard AeTaUIApHH WIIOB OepuInra Taiépiari
yuyH capaaHaaurad Taiépiait TyraTyuIl BaKTH, TaKUKA.

N—Trypyxjapaaru aerauiap COHH, J0Ha.

_N+a

n=——-,/0Ha (33)

Oy epna: a—rTypyxJajaru JeTajUlapHU UIUIOB Oepullra KUPru3uil JaBpy, KyHU
(a=3,6,12,24 xyH ne6 kaOys1 KUIUII TABCUS KUITUHAIN).

F—Oup hunparu unrau ky4uiap, F=254 xyH.

Epnamun BakTHUMHT MeéprmapuHu 5 wnoBajaH ToNKaTelnapra MEXaHWK HIIIOB
Oepulll WIJIApU Y4yH OJUIIMMHU3 MyMKHH. ByHpa xap Oup umuia®d dukapuil
Typura ajoxujaa Tyrpuiam ko3dduiuentu k kuputunaau: Kyn cepusiim uuuiad
YUKapuIl y4yH-1,5; moHabait uiiad yukapuin yuyH -1,85;

Snnu umnal yukKapuiaa UM YpHUAA TEXHUK XU3MaT KWIMII T, KyHujgarua
dbopmyIa OuilaH aHUKJIaHAH:

Toxapnuk, ¢ppesepauk Ba mapMmanamonepanusaapi YIyH Tie=Tot/T;
Kunsupinam onepanusiiapu yayH Toex=Tot/T;

bomka onepanusinap yayH Tiex=ToT ex/T;

by epnma T,- acocuii BakT,MHUH; t.-KECyBUH acOOOJapHU aJIMalITUPHII Ba
JACTTOXHM CO3JIalll YYYH KETraH BaKT, MUH; {.-UIIYNW YpUHTra TEXHUK XHU3MAT
KWIWII YYyH aCOCUN BaKTra HUcOaTaH MPOLEHT; T-TypFyHIWK BaKTH, MUH;

tow, T, Liex JTAPHU KUMMATIIAD 5 MII0BAJA KEITUPUIITaH.

Ny ypuHra Tamkwivyd Xu3maT KWINLL BakTU T.,p;XaMma olepauusuiap y4yH
AT WNIad YWKapuIIa OlepaTUB BaKTHH NPOIEHTH cudaTuaa 5 wuioBanaa
KEJITUPUJITaH.

Cepusuyin unuiad yukapuijga xamma omnepanusiap YuyH Tyy, Ba Ty
anoxuaa aHukjIanManau. HopMmatuBnapaa Oy mKkanda KaTTaluK ONEPaTHB BaKTHH
NPOLIEHTU cudaThia aHUKJIaHA N,

OnepatuB BakT T, =T,+T,;, Nirun ypuHra xu3Mar KAJdIl Ba JaM OJIMILTA

cepusuii UILIA0 YUKAPUIIAA T yys yan =T on T xus gane/ 100.
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SAnmu wmmad yukapumga gam oymmra KetraH BakT To,= ToT../100, Oy
eprna T, OmepaTHB BakTra HUCOATaH JaM OJIMIITHUAHT TIPOIEHTH. (5 Ba 6 mwioBamga
KYpcaTuiraH).

IOxopuna kenTupwiraH JOHA Ba JIOHA KAJKYJSIHUS BaKTJIAPWHH TOIHIII
dbopMyIanapuHu Kyduaaruia ¢3ummMu3 MyMKAH
Trona=Tot Tyxt To.et Toowt Tyat Trext Tram™ Tran 5
Cepusiu unuiad YuKapwIaa
T ko= Tinm/Dt ToH (Tt T ot Toomt Tya)K +T s nam

JKunsupnamr onepanusicu yIyH
Toxar=Tmm/0F ToH Tyt To. et Toom™ Tyn)K + Trex M Traw™ T ran s
BH3HUHT MHCONMMH3a CEPUSIN MIUIA0 YMKAPHIN OVITaHIUTH YUyH FOKOPHJIAard

dbopmynanan oitnaianamus.

005 oneparus. Tokapiauk

>.1,=0,02+0,08+0,031+0,08+0,024=0,235 nax.
010 oneparus. Tokapauk

ZTZ =0,64 nax.

>r, =0,235+0,36+0,64=1,235 nax.

Ty« + Ts. = 0,1+0,1+0,1=0,3 nax.
Too=9-(0,02+0,05)=0,63 nak.
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=3,86 nax.

T _T, 1T 3866
MR 100 100

Tnm=27 nak (218 0)

- _N*a_1400-3
F 254

T joxan= % +1,235+2,63+0,28=5,78 nax.

=0,281aK.

=16.5
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015 Omnepanwms. Beptukan mapmanar
> 17,=0,12+0,208=0,328 nax.
Ty.,=0,06 nax.

T5.=0,02 nax.

Toow=0,04 nax.

Ty,=0,1x2=0,2 naxk.

T=1,85(0,06+0,02+0,04+0,2)=0,59 nax.

Ton=0,328+0,59=0,92 nax.

_T, 11 0926

XU3.0aM = = 0,06 a
100 100 K

Tmm=13 nax.

Thx= % +0,328+0,59+0,06=1,76 nax.
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