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KHWPHAILI.

KaMusTHUHT MOJMI TeXHUKa 0a3acUHU SpaTyBUM Ba MaMJIaKaTUMU3HUHT
TEXHUK TapaKKUETUHU PUBOXKIAHUIIUHYU OCITUIOBUM COXA MAIIMHACO3NUKIUD. Y
CAaHOATHUHI TYpPJIM TApPMOKJIAPUHM SHTM TEXHHUKA, MILUIA0 YMKApPHUII BOCHTAIApU
Oownan tapmunnaiau. [y cababnm MammMHACO3JIMK MIUIA0 YHKApUITHUHT Oapya
COXQJIapUHU PHUBOXKJIAHMUIIUTA KaTTa TabCHpP KYpCaTyBUM CAHOATHUHT MYXUM
KypcaTKuuwiapuaaH Oupuup.

MaiivHacO3MMKHUHT aCOCUHM MalllMHaJapHU JIOMMXajalml Ba MIUIA0
YUKApHIIl TallKWI d3Tagd. MamuHanap V3 HaBOaTuAa JKaMUAT —TypMYyII
GapoBOHJIUTHMHU  Kypcaraad.  Ydap  WII  YHYMIOPJMTUHH,  MEXHaT
camMapaJOpJIMTUHA Ba MaxcyJaoT cudaruHu ommpaguiap. MyCTaKUUTHKHUHT
OolUTaHFUY JTaBpUJaEK, MaMJIaKaTHUMU3/1a MAalTUHACO3JIMKHUA PUBOKIAHTUPHUIITA
acocuit »pTHOOp Kapatwiau. Kymma® KymiMa KOopXOHaJlapu MAalIuHACO3IMK
MaxCyJIOTJIapUHU UILIA0 YrKapa Oomuiagy.

MamuHanapra IOKOpM aHUKJIMK Ba TE3NHMK, UCCUKIWKKA  YUIAMIIHIIUK,
KMYMK Ba3H Ba Xa)XM, MYCTaXKaMJIMK Ba MIIOHWIMIMK KaOu IOKOpH Tajadiap
Kyhunrad. bynnaii tanabmapau omub OOpHIM MalIMHACO3JIAP OJIIUTa MypakKad
KOHCTPYKTOPJIMK  Ba TEXHOJOTHMK CaBOJUIAPHM KHCKAa BaKT WYUA CUHUII
MacajlaCuHHU KyWMOK/IA.

MamumHaco3IMK ~ TEXHOJIOTHSICH HMIIIad 4YHKapUIl JacTypura acocad
OenruiaHTaH MyaAaT wumjaa Tanad »Twiaran cudaT Japakacuaa MEXHaT Xamza
MOJIUI pecypciiapHu KaMm capuiarad X0J1a MalliHa Ba MEXaHU3MIIap Tanéprai
KOHYHUSITJIAPUHU YpraTaju.

MammHaco3nuk TexHoJorusicu ¢aH cudartuaa MAKUTAHWITUHUHT acOCUi
mapTiapuaaH OMpyu MHCOHHUHT MEXHAT KypOJUIAPUHU TaKOMUJUIAIITUPHUINTA Ba
UINUIad YUKApWIl YHYMIOPJIUTWHHA OIIUPHUINTAa OYITaH WHTWINILIAPUAAIUD.
MalunHaco3IMKHN PUBOXKJIAHUIIUAA XO3UPIM KyHJa UKKU WYHaJIUII aCOCUM Ba
oenrunoBun 6ynb6 Koamokaa. bynapnan 6upu unuiad yukapuin kapaéHUHUHT Ba

YHU TEXHOJOTUK TaW€piallHd MHTEUICKTyaulalTupuin Oy VY3 HaBOatuja



Jovmnxanam Oynumiapuaa Ba OeBocuTa WNUIA0 YWKapuIn kapaéHmapuga XM
Jap/laH Ba aBTOMATJAIMITHPHIN BOCUTAJIApUIAH KEHT Kynamjaa QoiimamaHuIIan
nboparaup. YUyHKM WHTE/UICKTyasl JIoMMXajall Ba WIUIA0 YHUKApHIN TU3UMIIApU
Tanep MaxCyJIOT TYPUHHUHT oupugan UKKUHYHCHUTA VTUILIMHUHT
MOCJIaHYBYAHJINTUHA TabMUHJIAUAM. VKKAHYM WYHAIWII WHCOH ASXTUEKUHU
WHJUBUAYAJUTUTUHU, 0030p UKTUCOAUETH TajdablapuHu XucoOra oJiraH XoJjaa oup
xun BasudaHu OaxapyBudu TYpaM KYpPUHHUIIJIArd MallliHA Ba MEXaHU3MIIAp

spaTUlIIad uoopar.



1. YMymuii Kucm.

1.1. letajanu xu3mat Basudacu.

bontmap — wMaxkamiam, jaerajiapra TYFpU YHM3UKIM OOpUO  KEIuII
XapakaTuHU OepHIll yUyH XU3MaT KUJIalu.
Bontnap cukmiyBuM Ba 4y3WIyBUM KywIaHUII OwiaH Oup Bakriaa
OypOBYM MOMEHT/JAH XOCHJI OYIaiural KywIaHHILI TabCUPH/IA UIUTANIN.
bontnap  penykropiapia, TETMpMOHJIApAa  Xap XM  ailJlaHyBud

MCXaHu3MJIapaa, yMyMaH OoJiraHaa 6apqa MalIrHaJ1Iapaa nijiaTujiajn.

[T¥ynar 40X TOCT 105074 maTepuaii KUMEBUN TapKUOU.

1-;xanBan

P S )
C Si M, Ni Cr
Kymn smac

0.36-0.44 | 0.17-0.37 | 0.5+0.8 0.045 0.045 <0.30 0.8-1.1

[Tynat 40X I'OCT 1050-74 matepuain MEXaHUK XOCCACH.

2-KaaBall
O, Or,
0% a,, 1x/%
Mirma Mra
980 786 10 6

1.2. letan Ty3WJIMIIMHUHT TEXHOJOTHKJIMKJINIHA Ba YHHHT MUKIOPHUIA
KYPCaKKU4JIApH.

Nnuta®  umkapum  oObeKTH  OYJAraH  MaxcCyJloOT — KOHCTPYKIUSICHHH
TEXHOJIOTUKJINTA KyWuJaru HyKTad Hazapjiap Oyiuda Taxjuia KAJWHAJIH.
Kynnanunagurad MaTE€pUagIHUHI KYPUHUIIM BAa TYpH XOM—AII€HW KypPUHHUIIM Ba
Taiépnan yciyonaapu.

Kynnanwnaguran wouioB Oepuill  WuMFWII — Tai€priaml  KOpXOHAcHAaH

TaloKapuaa MOHTaXX KAJIMII Ba CHHAIIHU TCXHOJIOTUK YCYJUUIapU Ba KS"pI/IHI/IHIJ'IapI/I
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IIPOTPECCUB TEXHOJIOTMK JKapa€Hiap IOyHUHIZEK KaM MEXHaT Ba DJHEpPrus
cappnananuras, YUKUH]IUCH3 TUIIABHI TEXHOJIOTUK x)apa€HiapaaH
doiinanaHranIvK JapaxacH skapaHiapHU MeXaHU3alusIall, aBTOMAaTIalITUPUII
UMKOHUSATH, YHU(DUKAIMIAHTaH WUFUALI OMpUKMallapy Ba JeTaliapHu QyIuiain
napaxkacu. Tal€pioBUM KOPXOHAHM Y3HMra XOC XYCYCHUSITIIapu Tanad KWIMHTaH
uiauiIap Kiapukausiapu.

JIETaJIHUHT MITYM YU3MACHHM TaxXJIWJ KWIKAII [IyHW KypcaTaJuKu JETaTHH
uimud  BazudacuHU Y3rapTUpMaraH XojjJa YHU TY3WIHIIKA AJIEMEHTIApUHU
KUCKAPTUPHUII HUMKOHMATH MyK. Jletan Ty3minumuy XoM—Ina€ OJIUIIHU PalMOHAI
ycyimapuaan GhoiganaHuIl UMKOHUSITUHU Oepanu. MuioB 6epuiiia KWMMHIUITUK
TyFaupagurad to3a cudaruga J[ Ba JI chepuxk OOTHK 103ajapHU KYpCaTUILIUMU3
MyMKUH. By ro3anapra MmumioB Oepuill yuyyH HIAKIAOpP KECKWY Tayiad KWJIMHAJIU.
3aroToBKa TY3WJIUIIM Ba MYCTaXKaMJIUTH Ba YHH YHYMJIOPJIMTHHU IOKOpU OYIraH
UIUIOB Oepulll ycyiuiapuaaH GoNalaHuIIHK YerapajaHMaiau. Martepuainu
UIUIOB OCpUITyBUAHJIUTH JIE3BUSUIM Ba 00pa3uB acOoOnapaan Qoiinananuiira
UMKOH Oepanu. TeXHOJOTUKIIMK Ba aHUKIUK OYirYa TaxJIMJI TEXHOJOTHK >KapacH
MapHIpyTHHU TY3UII AACTTOXJAPHU HA30paT MIUIAPUHU aHUKJIAITra Herus 0yauo
KOJIa/IH.

baxkapunran taxiawn Kyiugaru Ko3GGUieHTIapHH aHUKJIAIITra UMKOH
oepanu.

1. KOHCTpYKTHUB AJIEeMEHTIAPHU YHUPUKAIUSICUHU KOIPDUIICHTH.

Ky.a = %
Q,
Oy epna:

Qy, Ba Q, yHH(UKaUUsAIAaHTaH KOHCTPYKTHB OJJIEMEHTJIAD COHU Ba

ACTAJIHHU XaMMa 3JICMCHTIIap COHHA

K, =22 -2 _o69
T Q 13

2

2. Marepuamnapaan doitnananuin K03 UIICHTH.

kv =9
Q



Oy epna:
O—neran orupnury, 0= V*y. Kr
V=

E|

r-d3
v="T9p 4

s md3 -d2 mds
4

4 4 4
Lo+™2- L, —222(807-95+ 74720+ 82270 + 742 -
195+ 822-60 + 72240+ 912-55—152-91) =
3269800MM® = 3269,8cn°

i k3

mds

4

0=3269.8*7.83=25602r=25,6kr.
Q—3arotoBka orupyuru, Q=28 kr

xum =9 =28 _(gg

Q 28

3. WNmoB 6epuin aHuKIUTd KO3PPUIIEHTH.

1
K. o=1-—
m.o A

yp

n +2n,+3n,+...+19n 3-9+5.12+1-14
6y epﬂa: Ayp :( 1 2 193 19): :11’2

> ’

i
1

K -1t _1- 1 g0

A, 112

4. YO3zanap ragup—Oyaypiuk KodhOUIIEHTH.

(0.01n, +0.02n, +...+40n,,+80n,) 2,5-3+10-5+20

ini ?
1

Oy epma: b, = =8,61

DL D R
© b 8.61

ep
baxxapunran Ttaxnun WuryB OMpUKMAHUHT  OepwiiraH JETaNIHU TYFpU
JoMuxanaimra UIMKOH OepaI.
1.3. Muuiad ynkapum TYpUHUA AaHUKJIATIL.
Xap Oup MammMHacO3TUK KOPXOHACH OUp WHJT TaBOMMJIA UIILIA0 YUKAPHUIITA

Kepak OynraH MaxcyjJoT Ba 3axWpa KHUCMIIADUHUHT MablymoTura jra. by
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MabJIyMOT MIUIA0 YMKApHII JACTypH Ae0 arajaad Ba YHJAa MablIyMOTHHU TYpH,
COHM, ya4aMH Ba MaTepuand TYFpUCHIa XaM eTapiauya ax0opotr Oop.
KopxoHaHuHT yMyMuii uiiad YuKapuiil JacTypura acocas mexjap Oyinya unuiao
YUKApUII JAcTypu Ty3wiagu. Xap OHp MaxcyldoT YMyMUN KYpPUHUILIHHHHT
YU3MacH, JACTAJUIAPHUHT MIINYM YM3Macu, WUFYyB uYM3Ma, crnenudukanusuiap Ba
TEeXHUK Tanabyap OunaH OOMUTHIIAIN.

Nmnad yukapuil JACTYPUHHHT XaXKMH, MaxXCyJOT TacHU(H, >KapaéHHUHT
TEXHUK Ba MKTUCOJMM IIapTiapura acocoaH IIapTJIMd paBUIJa y4yTa HIuiad
YUKAPHII TYPH MaBXKYyJl: JOHAIH, CEPUSIIH, SUIMH. Xap Oup uiuiad dyuKapuil Typu
y3ura xoc TamKuWiIni makira sra. llyHu ailTuin kepakku, OuTTa KOpXoHajaa xap-
X UTa0 YUKAPUIT TypJiapu OYITUIIN MYMKHUH.

Nuuna® yukapuil Typu Ba yHTAa TYFPU KellaJuraH WIIHU TAIIKWI KUJIUII
IIaKJIM TEXHOJOTUK >KapaéHHU TACHU(PUHU Xama YHUHT TY3WJIUIITUHU aHUKJIAHTu.
[yHuHT ydyH XaM MIIa0 YUKApPUIN TYPUHU aHMKJIAI JETalira MEXaHUK HIUIOB
OepuIll TEXHOJIOTHK >KapaéHHM JoMuXanaliHu OOUUIaHFUY acoCUid OOCKUYUIUP.
Nnma® yukapuill TypUHHM KaJBajlap ycyidu OuiaH aHUKIaraHaa JACTaJIHUHT
OFUPJIMTY Ba WMJUIMK UILIA0 YMKAPHIL JACTYpH Tanad KHUJIMHAIK.

bynna N=10000 mona Ba m=25.6 kr Oynranma ([10],2x,180) wumnabd
YUKAPUII TYPH YpTa cepusiiiu 1e0 alTUIITMMU3 MYMKHH.

Bepwiran Wuimuk mgactypra acocaH uWIUIad YMKapuIl KaJaMUHU KyWuaaru
udona Eépaamuaa XucoOIaHaIu.

. F,-60 4029-60 o4 oax
b N 10000 dona

Oy epna: F, =4029 coam — NaCTrOXJapH¥ OMp MMIIMK XAaKUKMH HWIUIAIl BAKTHU

douan; N=5000 moHa — HMJUTHK UTIUTA0 YHKAPHII JACTYPH.
bynmamumarun wm taptubm 2 cmenanmu. Cepusiii WIniad YHKApHIN TypHIa
JeTa/UIapHu TapTusiapra 0ynu0 unuioB Oepuill cababnu mapTUsiard JeTajiap

COHMHM X1c001a0 TonuIl Tanad KWINHAIHN.

_N-a_5000-3
F 254

=59 oona
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Oy epna: a=3,6,12,24 xyH — mapTusgara AeTaIapHU UIIUIOB OEPUIITa KUPUTHIIAIIT

naBpu; F=254 xyH — Oup Hungaru uurdy KyHjiap COHH.
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2. TEXHOJIOI'NK KUCM
2.1. 3ATOTOBKA TYPUHU TAHJIAILI BA YHH OJIMII YCYJIUHHU
AHUKJAII

3aroToBKajap TO3a Ba XOMAaKHW 3aroToBKajapra OynuHaau. To3a 3aroToBka
Jiera”/ia Tai€piaHraHjad KeMUH KecuO MIUIaHMAlIUraH, YirdaMiaapy Ba TO3aJIUIU
Tau€p Jeraj 4u3Macula KypcaTWwiraH yia4aM Ba TO3aJIMKKa TYFPU KeEJAJAUraH
3aroTOBKajiap TYIIYHHJIAIH. XOMaK{ 3aroTOBKajlap 4yM3Ma Tanadiapura MyBOQHK
KeJIaJurad yiyaM, aHUKIMK Ba TO3AJMKIArd JeTajl XOCHJI KWIMII MakKcaauaa
KYWHUM KecuO OJIMII YUyH MEXaHUK WIIUTAHMIIL 3apyp OYJIraH 3aroToBKaIapIup.

MammHa fetamiapy y4yH 3aroTOBKalap acocaH Kyluaaru ycyiap Ouiad
Tau€piaHaau:
1) Kopa Ba paHIIM MeTaulapJaH KyHuIll Wy OuiaH;
2) 6ocuM OwtaH uinianr (OoJFaiam Ba IITaMILIall) OPKaJIH;
3) Kopa Ba paHIJIM METaJUIap MPOKATUIAH;
4) meTayuToKepaMuKaaaH (KyKyH METAJUTYPIHsICH HYTH OWIiaH ),
5) maiiBaHIaIl — 3aTOTOBKA KUCMJTAPUHU OMp OyTYyH KHJIKO yial Hyau OuaH;
6) merauiMac MarepuasiapaaH (IUTACTHK Maccajap Ba OOIIKaiapaaH).

3aroToBKa OJIMII YCYJIWMHHW TaHJIall, JETAJIHHU yiI4aM Ba MaTepUaIH, WUIIYU
Bazudacu, yHHM Tai€piamra TEeXHHK Tanabiap, WWIIMK JacTyp Ba yMYMH
Ty3WIMIIM Kabu omwiap Oenrwnad Oepagu. by Macamanu xan Kujiumiaa
3aroTOBKa yJIYaMU Ba TY3WIMILU JETANTHM YI4aM Ba TY3WJIUIIMIa MakCUMas SIKUH
OYIUIIMHN TabMHUHIAI Kepak. JICKWH HIyHW YHYTMAcClIWK KEpPaKKH, 3aroTOBKa
QHUKJIUTUHU OUIMPUIN Ba TY3WIMIIMHUA MYpPaKKaOJAIITUPUIL YHU TaHHAPXUHU
ommuiura onu6 kenaau. IIyHUHT ydyH XaM 3aroToBKa OJIMIIHU ONTHMAJ YCYJIA
KUITNO, 3ar0TOBKA TaHHAPXU KaM OYIraHaaru ycysiu XHUcoOIaHaIu.

3aroToBKa OJUIIHU MaBXYyJ YCYJJIAPUHU Tax, Myl KWJIMO, OepuiiraH MILiad
YUKApUIl IIApOWUTHJA JAETAIMMHU3 YYyH 3aroTOBKaHM IITaMIUIall yCYJIWJIaH

OoJ1aMu3.
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2.2. AETAJ IO3AJIAPUTA MEXAHUK UIIJIOB BEPUIL PEXKACUHU
TY3HUIII.

MexaHuK UIIUIOB OEpPUI TEXHOJOTHK >KapaCHIapUHH JIOWHXallall yIyH Xap
Oup JAeTATHUHT WWIIUK HWOUIad YWKApUIl JacTypu acoc Oymanu. Xyaau
IIYHUHTICK JETATHUHT WIIYM YM3MacHu yHU Taépnam Oyinda TEXHUK MIapTiapu
JacTIabKu MabIyMOT OyiMO Xu3MarT Kwiaad. MalimHa [eramiapu ro3ajgapura
MEXaHUK WIUIOB OEpUII pekacu yJapHU Tal€plialllHU SHT MabKyJ BapUaHTHHU
Ty3umaad uobopar. lO3anmapra unuwioB Oepull KEeTMa—KETJIWTMHU TaHJall/IaH
WITApH JIETATHA Tal€piiall aHUKJIUTH Ba TEXHUK MIAPTIApPUra XOM alléH OJIHUIITHU
MEXaHUK MIUIOB Oepulll ycyijlapura IIyHUHTJAEK LIy JeTalHU TalépramHu
TUTIOBUM €KW MIUTA0UMKApUIIIA KYJUTaHUIAETTaH TEXHOJOTHK KapaHra TasHHII
Kepak. Acocuil pTHOOPHU XOM all€ (03alapura MIUIOB OEpHIll YUYH TEXHOJIOTHK

6a3aﬂapHH Ka6yjl Kujinaira KapaTujiaau.
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3-KaaBal

Onepanus

Omnepanyst HOMH Ba

yTUILIap Ma3MyHU

bazanamnr

ro3ajiapu

Maxxkam-
JIanI

103aJ1apu

JlacTrox

HOMMU Ba

TypH

3

4

5

6

025

3aroToBKaHU KECHIIL.
[ITamruamnt

Tepmuk unuioB 6epuin

Ope3zanam—mapKasianl
A,b cupt 535js514
Vndamaa ¢ppesanaHcuH
Mapka3uii Temmkiap
napMajiaHCUH
Tokapiuk

A YpHaTui

K Ba C ro3amap 480mMm
y3yHiaukaa @83h12

yayamia Kopa HyHUIICUH

M r03a 95MM y3yHIuKaa
@81 h12 ymuammaa kopa
WYHUIICUH Ba 2.5x45°
(hacka OUMIICHH

" r03a 195mMm
y3yHiukaa Q74514
yndamzaaa NyHUICUH

JI 60oTuK 1032 20MM
Y3YHJIMKIA WYHWICUH

D 6otuk 103a 40Mm

CM

Mapxkasuii

TCIHINK

CM

MP-73M
bpezanam

MapKa3zJamn

16K20 ®3
PJIB

Toxapnuk
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y3yHIukaa 938mMm
Y3UHJIMKJA UYHUJIICUH

6 | KgaC ro3amap @82h9
yndamzaa To3a NyHUICUH
7 | M 13a Q80h9 yruamma
TO3a UYHWUJICUH

8 | M 1o3ara M80x 2 pe3ba
WYHUJICUH

b ypratum

9 |B 3a@100js14

yayamJa WyHWICUH

030 ["opuzonTan ¢gpe3anamt C,K 4 6M80I"
B Ba H ro3anap 92 js12 I'opuzonTan
YiuaMm cakj1anu0 bpezanant
dbpe3anancuH

035 Beprtukan napmanamn
D16H12 temmk C,K 4 2H135
napMaiaHCHH BEpTHUKAI

napMa’an

2.3. AKKUTA TYPJIA KYPUHHUIIJIATY IO3AJIAPT A KOJJIUPUITAH
KYHUM MUKJTOPUHU AHAJIUTUK XUCOBH

K ro3ara MexaHuK UIUIOB OEpHIL YUyH KOJIJAUPUITAH KYUHUMHHU XUCOOJIaiMHU3.
©82h9(-0,087)

16K2003 P/Ib nmactroxuaa uiioB 6epuisntu. o 6epuill keTMa KETJIUTH.
1.Kopa iyHu.

2.Toza iyHum.

3aroToBKa MmITaMIUIAII WYIu OuIaH OJUHAIH.
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Xucobwuit hopmyna.

27 0 = z(Rzi,1 + T+ pi2—1 + 8i2 )

Oy epna:
R, . — OIIMHIH YTUIIJIArU FaJup-OyaypJIuK MUKIOPH,

z;

T., — OJIIMHTU HYKCOHJIM YTHIII KaTJIaMH,

0i,— (a3oBuil YeTIaHUIIT MUKJIOPH,
£, — 3aroTOBKaHM MOCJIaMa/ia YPHATHII XaTOJIUKIAPH MUKIOPH.

R,=200MxMm
T=300MkMm

Kopa iynuigan kerua
R,=50mMkM

T=50mKMm

1. ®a3oBuil UeTIAHUIUIAPHU UUFUH]IA KHIMATH.

pi—l = \/pfop +pc2w +p142

Prop =KL L =385 mxm Ax =1.0mxm
Prop =1.0-385 =385 mxm

p.,, =1.6mm(1860)

2 2
p, = % +0,25° = 22 +0,25% =1,3um
! 2 2

i, = /3852 +1600% +13007 = 2097 mxn

Konauk dazouit 4yeTIaHuII.

p,=0,05- p=0,05-2097 =105mxm

2. YpHaTHII XaTOJIUTH.

[ 2 2 2
&y = \/85 + Epoy T €y MKM
s =0, &, =100mxm ¢,,=0

Ep = vJ100% =100 mxm

Konnuk ypHatui xaToymru.

oy = €, - K'=100-0.05=5 mrm

3. Ky¥itum xucobm.
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270 = 2(200 +300++/20972 +1002 ): 2 - 2599 mKm

277 = 2(50 +50++/105° +5° )= 2-205mxm
JonyckinapHu KUiMaTUHH OelruiainMus.

T,., = 0.087mm =87mxm
T, = 350 mxm.(12x6anumem)
T,..=2200mKxm

Xucobuit ymaam.

d, =81.913 ~81.9Lun
d, =81.913+0.41=82.323 ~ 82,32
d, =82.323+5.198 =87.521 ~ 87.52.un

YerapaBuii yiruamiaap XucoOHu.

d

rox1 = O2MM

d,., =82.32+0.350 = 82.67mnu
d,,=87.52+2.2=89.72mn

KylinmnapHu yerapaBuii KWHMaTH XUCOOU.

Z..,=8232-81.91=0.41um
Z .., =8752-8232=52mm

min1
min 2

Z 1 =82.67-82=0.67mm
Z oo =89.72-82.67 =7.05mm

YMymuii Kyunm.

Z =410+5200 = 4610.mxm
Z: =670+7050 =7720mxm
Texmupu.
Zmax1-Zmin1=670-410=260mkwm.
&, — &, = 350 —90=260mMxMm.

Xucob Tyrpu OaxapuiraH.

17



10.Homunan Kyium

Znom=4610+1700-90=6220mKM.

0,2 =82+6,22=88,22MM.

A Ba b ro3amap, L=535+0,775MM 1032 yayH XucoOant

3aroToBka IITaMILIall yCyluja OJWHTaH. WnuioB Oepuin KeTMa-KeTIHTH
Kyuuaruya.

1. bup maprta ¢pe3anar.
Xucobuit popmya.

22 i =2(R; +Ti +p 1 +8)
Oy epaa: R, — OIJIMHIH YTHILJIATH FAIUp-OyIypIHK MUKIODH,

T,, — OJIMHTYA HYKCOHJIA YTHII KAaTJIAMH,

pi,— (Ha30BUi YETIAHUIIT MUKIOPH,
£, — 3arOTOBKaHU MOCJIaMa/la YPHATUIL XaTOJIUKIIAPH MUKIOPH.
R,=200mMkM
T=300MKM
3aroTroBKa JOMYCKH
5, = 2200mxm ([3],3x, 80)
Ope3anamaonycku

8, =1550mxm([3],33x, 80)

da3oBUil YETIIAHUIIT

P=yP:,+P: ([2], 4.7x, 670)

Oy epna:
P.,=1600 mxm ([3], 18k, 1870)

Prop =Ax-L L =535 mrm Ax =1.0mKm
Prop =1.0-535=1535 mrm

P =+/535° +1600% =1687 mxm

Opesanai y4yH:

£ = \/5§ +&l = J100% =100 MKM

18



g5=0 ([3], 4.4x, 770)
e,=100 mxm ([2], 4.4k, 770)
ﬁyﬂumra MHUHUMAJ KyHHM.

27,1, = 2(200+300+1687 +100) = 4574 yxm

XucoOuit yTyaMHHA TOTIAMH3.
lp1= 1 =534.225=534,23mm
lpo= 534.225+4.574=538.799 =538,8Mm
Maxkcumarn yerapaBui yiraam.

|0, =534.225+1.550 = 535.775 mm

lix, =538.8+2,2=541.0 mm

max

Kyitnmnapau yerapaBuii KMitMaTHu.
27" =541-535.775=5,225 um
27" =538,8—534,225 = 4.575 uxu
Xuco0JIapHu TEKITUPAMU3.
27" —27™ =5225_4575=0,6 mum
5,-06,=22-16=0,6mKu Xucobaap TYFpHu.
Homunan kyium
Zrom=4575+1700-775=5500MKM.
L., =535+5,5=540,5Mm
Kaasas ycyau OM/JIaH MeXaHUK HILJIOB Oeprll YYyH KOJJAUPWITaH KyHuM

MHKJIOPHHHM XHCOOM (XaMMa KOJITaH 103aJ1ap y4yH).

4—xanBain
Hnutos Kyiinm
o YeTnaHuii,
Oepuitauran VYiuam
Kagpan, Mm | XucoOwmii, MM MM
1032
+1.7
CraK @?82h9 2-3.11
-0.5
Asab S30js1d 225 L
-0.5
- 100js14 5.3 +1.7
-0.5
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2.4. KECALII MAPOMWHHU KUCKA AHAJIUTAK YCYJIJIA
XMCOBJAII BA ACOCUN BAKTHU AHUKJIAII

Omnepanus 005. ®peszanam-mapkasznami. 1-ytumr. A,b cupt 535514 yimuamaa
bpe3aancuH
MP-73M ¢pe3anam mapkasiam JaCTTOXH. .
1. Toper ¢ppeza T15K10 TOCT 9473-80.
Hgp=1,6B=1,6*100=160Mm
Z=16
2. Kecuin uyKypiuru
t=2,5mm
3. Cypwum kuitmatian aHuknaitmms. (16, 2690)
S, =S'n=S,'z'n;
S,=0.06 mMm/aii.
4. KeCKWYHU TYpPFYHJIMK JaBPUHU aHUKJIAHMU3.
T=240 nak ne6 xkabyn kuinamus. ([6], 2680)
5. Kecumiga acocuit XapakaTHU TE3JIUTHHU aHUKJIAMIMK. (M/MUH, 2650).

.D¢ .DY
v, = €,-D K, = €,-D KK, K,
Tm-tXV-BU-Sy" Tm-tXV-Bu'SyV v v v

17-xanBangan (2696) popmynanaru kodpduiieHTIap Ba Japaxa KypcaTKAYIapHU
€310 onamus.
C,=332, X,~0.1, ¥,=04, m=0.2, ¢=0.2, u=0.2, p=0

Tyrpunaim korduiieHTIapuHN YbTUOOPTA OJIAMU3.

< :Kv'(75o)
" G,

K, =0,95, n,=1,

1
K, =0.95-(E°] =0,72
v 980
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K, =K, K, K

v

K, =08, K, =1,

uy

K,=0.72-0.8-1.0=0.576

Uy

C,-D' . _ 332160
TT.t%.BY.S% ' 240°2.25%.0.06% 100°2

527,7
2,99-1,095-0,325-2,51

-0.576 =

=197.2 m/oax

6. lnuanenHu aiimaHUIIIap YaCTOTACHHU XUCOOIaliMuU3.

- _1000-V _1000-197.2

= =393 0ax™*
7D 3.14-160

Jactrox mnacnoptu OyiiHya ailllaHUIIAp YAaCTOTACMHU KOPPEKTHPOBKA
KWINO XaKUKUK ailTaHUIILUIap yacToTacu n=354 naK ’ Hu KaOyJ1 KUJ1aMu3.

7. Kecu xapa€Huia aCOCUIl XapaKaTHUHT XaKUKHI TE3JIUTU:

_ mdn _ 3.14+160+354
1000 1000

= 158.2M/0ak

Cypuw mesnueu
V,=S,-2-n=0.06-16-354 = 339 mm/ oax
8. Kecum kyuu P, vu kyitugaru gpopmynanan xuco6:1ad Tonamus:

9.81C, -t™.8" .B'-K .z

PZ
D%.n"

Magpxy UIIITIOB OEpUIIT IAPOUTH YUYH:

C, =825 X, =095 Y, =08 u=11 =11 w=0 (22-x,2740)
Kecum kyungaru tyrpunam Ko3QPpuueHTIapuHd YbTHOOPTa 0JaMu3.
K, = (G_j (9-5, 2646)
750
[Maptra acocan Gg=1000; n=0.75 (9-x,26406)

0.75
Hemak, K, =(%) =124
o _Co " S™BTK,  981.825.25'*°.0.06° 10016
: D' -n" 160*"-354°
= 2540 H

1.24 =
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9. Kecwum yuyn capdianras KyBBarT:

_P.V,, 2540158 .

“ " 60.102 60-1020

JlacTrox KyBBaTH OWJIaH COJUIITHPULL.

N, =13xBm

N, =N, -7=13-09=117

N_. <N,-7, 6.5kB1<11.7xBT
10. Acocwuiif BaKTHHU XUCOOJIaliMU3.

]
S

M

L=l+A+Yy, mm

|—wmmmoB Gepumn y3yHmurun

y=05(D—+D?—B%)=05(160— 1607 — 100%) = 17.55um

. A L A

A—KEeCKWYHN KUPUII Ba YUKHII Y3YHIIUTH

L=1+A+y=106+17,5+3=126,5 mm

T =1255_ 4 733 0ax
339

025 Omnepauus. Tokapmuk P/Ib.

A ypHaTum

K Ba C ro3anap 480mm y3yrnukaa P83h12 ymuamaa Kopa HyHUICHH

Toxopnuk 16K2003 P/Ib nactroxuaa iynunsantu. MnuioB Gepuiira KOJIIUPUITaH KyHum
mukaopu h=1.5 mm. MexaHuk uNUIOB OepUIlIaH CYHT 03aHMHT Fanup-Oymypiuru R,=40
MKM ra TeHr. 3arotoBka matepuainu [lonar-40X mapkanu 0ynu0, yHuHTr Kartukiauru 217 HB
ra TEHI.KECKWY Ba YHUHT T€OMETPHK AJIEMEHTIApHU:

TokopiuK yTyBUM KECKHYM , KeCyBUM KucM Matepusiiin T15K6, kecknu TaHacu MaTepusuin
[Tonat 40, kyHaananr kecuM ro3acu 16x20 mm L=160 mm

['eomeTpuK 351€MEHTIIAPY; ([4] 187 6ert, 29 xan )

y =15° [188 Ger, 30 xan];y, =-3° [188 Get, 30 xan]; =12° [31 xan]; A=0,

p=45°,p, =45°, p=I mm  [190 Ger, 31 xan ]
Kecum mapomunu 6enrmnaiimus. ([7] MatymMoTHOMA OVitnya).
1.Kecum wykypauruau OenrunaiimMus. bup mapra yTtum OunaH KyHUM MUKIOPUHHU OJUO

tannamga t=h=2.5 Mm.
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2.Cypum kuiiMaTuHu anuKiaimus. (16x, 2696)

S,=0.6 mm/aiii.

Hactrox nacroptu 0yiinua kopektupoBkanad S,=0.6 MM/aiisn HU KaOys KuJiaMu3.

3. KecknuHM TypFYHJIMK TaBPHUHHA aHUKIANMMU3.

Bbynna Outra keckuu 6wmitan unuioB 6epuniaa T =30...60 gaK 3KaHIMTUHU YBTHOOPra 0Jnd
T =60 nax ne6 kabyn kunamms. ([6],2680)

4 Kecwuiga acocuil XxapakaTHU TE3JIMTMHU aHUKTANK. (M/gak, 2650).

€, -K C, K, -K

:_Tm.tXY,Syv- :—Tm.txy_syv My n, u,

17-xanBannan (2696) dopmynanaru koedduileHTIAp Ba Aapaka KypcaTKHUWIapHU €3U0

v

v

oJIaMM3.
KecyBun ac600 cudarmaa KaTTMK KOTHIIMAa IJIacTUHKacuiaH Taiépnanran T15K6
KeCKH4JIaH ¢oilnananaMus.

C,=350, X,=0.15, y,=0.35, m=0.20
Tyrpunam koeppuueHTIapuHu 3THO0pPra OJ1laMu3.

K :KV.(EJ
N -

B
K, =0,95, n,=1,

1
K, = 0.95-(7—50] =0,72
v 980
K, =K, K, K,
K, =08 K, =1

K,=0.72-0.8-1.0=0.576

350 350
0.576 =
60°%-2,5%°.0.6°% 2.26-1.47-0.84

-0.576 =72,24m/ 0ax

S.1InuunenHu aiiaHUIIIAP YACTOTACUHU XUCOOIaiiMu3.

- _1000v _1000-72.24
D 3.14.83

=277,7 oax™*

Jactrox macmopTu OyiiMya aljaHUIIIAP YaCTOTACMHU KOPEKTUPOBKA KWIHO XaKUKHMA
o -1

aimanunuiap yacroracu n=250 gaK = HU KaOyJ KAJIaMu3.

6.Kecu sxapa€Huia acocuil XapakaTHUHT XaKMKWW TE3JTUTHU:

y _7Dn _314.83.250
“*1000 1000

=651 m/oax
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7.Kecui yuyH capdnanran KyBBart:
P,V

=— ,K

“ = 60.102

XAK «

8.Kecum kyun P, vu Kylingaru ¢popmynagan xuco6uad Tomamms:

P,=9.81.C, -t™.8" .v™ .K

Magxy/ UIIOB OEpUII IIAPOUTH YUYH:

Cp, =300, X, =10 Y, =075 n, =-015 (22-x, 2736)

Kecumr kyaunnaru Tyrpuiam koedGuieHTIapuHr 3THOOPTa 0J1aMu3.
n 0.75
K= =% | -|2O 10
|\ 7500, | | 750

K, =080 K, =10 K, =10 K, =093 (9-x, 2646)

N,

Jlemaxk,

P,=9.81.C, -t .8 .y .K =

z

9.81-300-2.5"-0.6""-65.1°*°1.22-0.89-1.0-1.0-0.93 =1634x

1634651

o = =2,5kBm
60-1020

9.[lacTrox rOpuTMacuHU KyBBaTH €TapJIMMU KU WYKIUTUHU TEKIIAPAMU3:

Toxopnuk peBonBep 16K20dD3 nactroxu
Num=N;n=10-0.75=7.5 BT}
Niee<Nyn, 2.5<7.5, sHH UILTIOB OSPHIIT MYMKHH.

10.Acocuii BakTHH XHCOOIaiiMu3.

T - L-i
n-S

Kecknunu nnrum opui y3ynnuru L=1+y+A

Oy epna: y=t*ctgp=2.5*ctg45=2.5MM- KeCKUIHU OOTHIIN
A=2 MM, KECKUYHH YHUKHILIN
1=1, yTunuiap conu

L=480+2,5+2 =484.5 mm

T = 484,5 = 3.230ax

* 0.6-250
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2.5. Kecum MmapoMiiapyHH KaiBaJLIap ycyJauaa xucodmaam Ba

acocum BAaKTHH aHUKJIAII.

020.0Omnepanms. dpe3anarmn Mapkazanl
Vrum 2.Mapxasnii Temuknap o4H10 yraamaa napManaHcHH.

UNUIoB OepuInra KOJNAUpWITaH Kyium wukmaopu h=2.0 mm. MexaHWK HWIUIOB
OepullaH CYHT [03aHUHT Faaup-Oynaypauru Rz=40 MkMm ra TeHr. 3aroToBka MaTepHaH
[Tynar-40X wmapkanmu O0ynu6.Kecknu Ba YHUHI IE€OMETpPUK 3JIeMEHTIapu: Mapkas3ioBuu
napma d=4 MM, KECyBUYHM KUCM MaTepHUAJIIIN KaTTHK KoTuimMa P6MS. I'eomeTpuk ymaamnapu
2¢0=118°;2¢p, =70°; v =55° ;

a =11° [ 203 Get, 44 xan | <10 MM KOHCTpyKCHOH mynataap yayH y=30"°
Kecuim mapomnapunu Genrunaiimus

1. [Iynatnapuu nmapmanamiga xkattukiaura HB 229 Gynranpma cypum kuitmatu
S=0,20-0,37 mm/aiin ([5]1 2526et, 19 xanm)

Torpunam koeppuuentu K =0,9

Hactrox macnoptunad S =0,20 mwm/aiin KaOys KujiaMus3.

2. Keckn4yHu TypFyHIIUK 1aBpUHU aHUKIAHMU3.

Bbynna Outra keckuu 6mtan unuioB 6epumaa T =30...60 gak 3KaHAUTUHUA STHOOPra 0Jnud
T =45 nak ne6 kadyn kumamm3. ([2],280 6 30 xan )

3.Kecum Teznuru

Arap mynar 6ynca, cypum S=0,2 mwm/aitn 6ynca, nuamerpu D 4mm 6yica,
Vxkan= 15 m/mak ([5]6636eT,7x)an )

Tyrpunam koeddumentu K=1,0 [663 Oert]

V=15*1=15 m/nax

4. lInuuaenHy ailllaHuuuiap COHU

~_1000v _1000-15

= =11940ax*
7D 3.14-4

Jactrox mnacmoptu OyiinMya aWjgaHUNIIAP YaCTOTACMHU KOPEKTUPOBKA KWJIMO XaKUKUN
. _ -1

aitmanunuiap yacroracu n=1125 nak ™ Hu KaOyn Kuammus.

5.Kecu xapa€Huia acocil XapaKaTHUHT XaKUKWWA TE3JTUTU:

y _7Dn_314.4.1125
71000 1000

6. Kecumpnaru kyu.

=141m/ 0oax
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Arap D=4 mm Oonca, cypum S=0,2 mm/aiin 6ynca, [Iynatnap y4ayn
P=1350H ([5]669 6eT,7xan)
TyFpuiiamn koepuuentu K=0,75;
P=1350* 0,75=1015,5 H
7.Kecumaaru KyBBaTHH XHUCOOIaliMU3.
Arap D=4 mm 6¥ica, cypum S to 0,35Mm/aiin 6Yica, kecumgara Te3nuk 11 m/mak Oyica:
N>x=0,23 KBT ([5]67006et,7 xam)
torpunamt koehdurentu K=1.0
N=0,23 KBT
8.Acocuil BAKTHU XUCOOIaiMHU3/.

L 8
as :n_s = m =0.035 nak
by epna:
L=y+A+| =4+2+2=8 mm;
Oy epaa:y=2 MM, KECKUYHHU OOTHUIIN

A=2 MM, KECKWYHU IOPHILIH

025 Onepanus. Toxapauk P/1b
A ypHaTu
Vrum 2. M 103a 95mM y3yrnkaa @81 h12 ymuamaa kopa iyHmiIcHH Ba 2.5x45°
dacka OUMJICUH
Toxopnuk PJIb 16K20d3 mactroxuma nyuumsntu. MnuioB OGepuira KoJgupHiiral

kyiiuM Mukgopu h=1.0 MM. MexaHuk UIUIOB OEpHINIaH CYHT FO3aHUHT Faaup-OynypJIuru
Rz=40 mxMm ra Tenr. 3arotoBka Mmarepuanu I[Iynar-40X Keckuu Ba yHUHT Te€OMETPHUK
AIIEMEHTIIApHU:
Tokapnuk koutyp keckwuu,[ OCT20872-80, kecyBum kucm matepuanu T15K6, keckud
ta"Hacu Marepuanu [1ynar 35, kynaananr kecum ro3acu 16x20 mm L=160 mm
['eomerpuk >nementiapu; ([4]1876et,29xan)
y =15° [1886et,30 xan]; 7, =—3°[1886er,30xkan]; o =12° [31 sxan]; A=0,

¢ =60, ¢ =30°r=1 mm [1906eT,31:xax |
1.Kecum uykypauruiu Oenruaainmus.

bup mapTta yTum 6unan Kyiium MUKIOpUHU onub Tanmamaa t=h=1.0 mm.
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2.Cypuill KHMaTHHU aHUKJTaiMU3, ([5] 646 oer, )

S,=0.6 mm/aiii.

Jactrox nacroptu 0yitnua kopektupoBkanad So=0.6 mm/aiin Hu KaOys KuiamMus.

3. KecknuHM TypFYHJIMK TaBPHUHHA aHUKIANMMU3.

Bbynna Outra kecknu 6mian unuioB 6epuniaa T =30...60 gak 3xkaHIUruHU 3THOOpPra 0Jaud
T =60 nax 1e6 KaOy/1 KUIaMus3. [5],26 ©)

4 Kecumiga acocuil XapakaTHHU TE3JIUTUHU aHUKJIaUIMU3

Arap t =1 mm raga Oynca, cypum S=0,6mwm/aiin 6ynca, [[¥marnap yuyn, TISK6 O6¥ca,
@ = 45° 6¥ynca; V=125 m/nax ([5]29 6eT)

Tyrpunam koudennntu K=K; K; K3 ([5]32 6eT)

K;=0.75; Ky=1,55; K3=1; K=0.75x1,55x1=1,16;

V=125x1.16=145,5m/nak

S.1InunnenHu aiiaHUIIIAP YACTOTACUHU XUCOOIaiiMu3.

N 1000V _1000-145.5 _ 57100k

7D 3.14-81

JlacTrox macmnopTu Oyitnda aitlaHUIUIAp YaCTOTACHHU KOPEKTUPOBKA KUITNO XaKUKUN
afimaHnILIap Yactotack n=500 gaK " HY KaOyIl KUIAMHES.
6.Kecui xapa€Hua acocuil XapakaTHUHT XaKUKAW TE3ITUTH:

#Dn  3.14-81-500

V= = =127.1 m/ 0ax
1000 1000

7.Kecum kyuun

B = Foan KoK

by epna K;-unuoB 6epunyBun Marepuanra O0FIHK KOdPPUImeHt
K,-kecun Te3muru Ba OJIUHTH OypUyakka OOFITHK KO3 PHUIIHEHT.
Arap S=0,6mwm/aiin, t=1.0mwm,

Pran =200xI ([5]356eT)

K;=0,8; K,=09; ([5]3606eT)

F, = I'1:".2:-143,: KK, =200-0,5-0,9 = 144g[ = 1410H.
1401271, 6
60-1020

JlacTrox X0puTMAacHHU KyBBAaTH €TapIUMU EKU NYKIUTUHU TEKIIUPAMMU3:

Toxkopauk P/Ib 16K20d3 nactroxu

27



Nun=N,-h=10-0.75=7.5 kBT;

Niee<N1,2,6<7.5, SHI UIILJIOB OSPUIII MYMKHH.

8.AcocHuii BAaKTHU XUCOOJIaMU3.

oLt
n-S
by epna
L=I+y+A=95+2+2=99 mm
_Lei_ 99

=0,33 mak

® " n.S 500-06

Omneparus 025. Tokapiuk.

3—yruir U r3a 195mm y3yrnukaa ¥74js14 ymyamaaa WyHUICHH
Tokopmuk PIb 16K20d3 nactroxuaa iynunantu. Moo Oepuiira KOJIAUPUITaH
KyiuM MUKAopd h=4.5 MM. MexaHuK WIUIOB OCpHINIaH CYHT FO3aHUHT Faaup-OymypJIuru

Rz=40 mxm ra tenr. 3aroroBka marepuanu IIymar-40X Kecknu Ba yHUHI IeOMETpHUK

QJICMCHTJIApU:

Tokapmuk kouTyp kKeckwun, OCT20872-80, kecyBum kucm Matepwanu T15K6, keckud

ta"Hacu Marepuanu [1ynar 35, kynaananr kecuM ro3acu 16x20 mm L=160 mm

['eomerpuk snementinapu; ([4]1876er,29xkan)

y =15° [1886ert,30 xan]; 7, =—3°[1886eT,30)an]; o =12° [31 xan];

»=60°, ¢, =30°r=1 mm [1906eT,3 1:xax |

1. Kecuur uykypiauru
t=2.25 Mmm

2. Cypuin KWiiMaTUHHA aHUKJIaiMH3.
So=0.5 mw/aiin ([1], 226)

JACTKOX OVitmda KaOyJ KujiaMu3

S,=0.5 mm/aiin

3. Keckud TypFyHJIMK TaBpH
T=60 nax ([1], 2606)

4, Kecui Te3IUTMHHA TOITAMM3
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V=V, ‘K; ‘K5 ‘K3, M/naK
V., =115 m/max
K; — maTepuanra 60riMK Ko3phuIieHT;
Ky =0.7 ([1], 2906)
K, — TypryHIIMKKa OOFIUK KO3 HUIICHT;
K, =1.55([1], 290)
K3 — unios Oepuii Typura 60fIuK ko3 duiieHT;
Kz =1.0([1], 296)
V=115-0.7-1.55-1.0=124 m/nax
5. llInuuaenHu alinaHuNUIap COHUHU AHUKJIAWUMU3.

- _1000-v _ 1000-124

— =484 aunl oax
7-d 3.14-82

JaCTKOX OYitnya KaOyy KujaaMu3
N=400 aiix/gax
8.XaKuKHil KECUII Te3JIMTUHU TOTIaMU3.

y_7-d-n_314-82-400

= =102 m/ oax
1000 1000

9.Kecum KyBBaTH.
Niece=N,-Kn=4.5-1.0=4.5 kBt
N,.=4.5 kBrT; Kn=1.0
Texmmpu.
N,y=N4-h=10-0.75=7.5 kBT;
Niece<Neg, 4.5< 7.5
NmioB 6epuiin MyMKHH.

10.Acocuii Baxr.

T, - L-i

n-S L=l+y+A, um
|—wi10B OepuI y3yHIHTH
y—KECHIII Y3YHJIUTU

A—XKEeCKNYHHN KHPHUII Ba YUKW Y3YHJINT'U

L=1+y+A=195+2=197 mm
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2*197

= =1.97 oax
0.5-400

Vrum4. JT 60tuk 103a 20MM y3YHIMKIA HYHUICHH

Toxopnuk PJIb 16K20d3 nactroxuma uynumsntd. MnuioB Gepuilira Koaaupuiaral
kyiiuM Mukgopd h=4.0 MM. MexaHuK UIIUIOB OEpHINIaH CYHT FO3aHUHT Faaup-OynypJIUru
Rz=40 mxm ra tenr. 3arortoBka Mmatepuanu IIynaT-40X Keckuu Ba yHUHI T€OMETPHK
AIIEMEHTIIAPHU:
Tokapmuk koHTyp Keckwmum,I'OCT20872-80, kecyBum kucM Marepuanu T15K6, kecknu
ta"Hacu Marepuanu [1ynar 35, kynaananr kecum ro3acu 16x20 mm L=160 mm

I'eomerpuk anementnapu; ([4]1876et,29xan)

7 =15° [1886ert,30 xan]; 7, =—3°[1886er,30xan]; a =12° [31 xan]; A=0,

¢ =60° ¢, =30°r=1 mm [1906eT,3 1:xan ]

1. Kecum uykypiauru
t=2 MM
2. Cypumi KUMaTHHA aHUKJIAMH3.
S0=0.2 mw/aiin ([1], 226)
JACTKOX OYyitnda KaOys KujaaMu3
S,=0.2 mm/aiin
3. Keckud TypryHJIUK TaBpH
T=60 nax ([1], 260)
4. Kecum Te3MUTHHA TOTIAMHU3
V=V, ‘K; ‘K, ‘K3, M/gak
V., =115 m/nmax
K; — marepuanra 60riauk KodhPuiieHT;
K. =0.7 ([1], 290)
K, — TypFyHJIUKKa OOFIUK KOI(DPUIEHT;
K, =1.55([1], 296)
K3 — uios Oepui Typura 60FauK KodhPUiieHT;
K3 =1.0([1], 296)
V=115-0.7-1.55-1.0=124 m/nax
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5. llInuuaenHu alinaHuNUIap COHUHU AHUKJIAUMU3.

- _1000-v _1000-124

= =484 aunl oax
7-d 3.14-82

JACTKOX OYyitnya KaOys KujaaMu3
n=400 aiin/mgaK
8.XaKUKUI KeCHIII TE3JTUTHHHU TOTIAMH3.

V- m-d-n _ 3.14-.82-400 102 /) dax
1000 1000

9.Kecwui KyBBaTH.
Niec=Ny ' Kn=4.5-1.0=4.5 kBt
N,.=4.5 kBr; Kn=1.0
Texkmupui.
N,p=Nx-h=10-0.75=7.5 kBT;
Niee<Nc4, 4.5< 7.5
NuuioB 6epuiil MyMKHH.

10.Acocuii Baxr.

T L-i
® n-S L=l+y+A, mm

|—wm10B GepuIn y3yHIHru

y—KECHIII Y3YHIIUTH

A—KECKUYHU KUPUII Ba YUKUII Y3YHIIUTH
L=l+y+A=20+2=22 um

T.= 2722 = 0.550ax
0.2-400

Vrum5.D 60THK 1032 40MM y3yHIHK/A iyHUICHH

Toxopnuk PJIb 16K20d3 mactroxuma nynumsntu. MnuioB OGepuinra Koagupuiiral
kyitum mukgopu h=5.0 mm. Mexanuk UIuIoB OepHIIAaH CYHT IO3aHUHT Faaup-OyIypiauru
Rz=40 mxm ra tenr. 3aroroBka martepuanu I[Iymar-40X Kecknu Ba yHUHI reoMETpHK
AIIEMEHTIIApHU:
Tokapnuk koHTyp keckmuu,I'OCT20872-80, xecyBum kucm Matepuanmu T15K6, xeckud
ta"Hacu Marepuanu [1ynar 35, kynaananr kecum ro3acu 16x20 mm L=160 mm

['eomerpux >nementiapu; ([4]1876et,29xan)
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y =15° [18806ert,30 xan]; ¥, =-3°[1886eT,30x)an]; o =12° [31 xan];

@ =60 ¢ =30°r=1 mm [1906eT,31:xax ]

1. Kecuumi uykypiauru
t=2,5 Mmm
2. Cypuliln KWiMaTUHA aHUKJIaiMH3.
S,=0.2 mm/aiin ([1], 226)
JACTKOX OYyitnya KaOys KujaaMu3
S,=0.2 mm/aiin
3. Keckud TypryHIHK AaBpH
T=60 nax ([1], 260)
4. Kecwuill Te3TUTUHYA TOMTAMU3
V=V, ‘K; ‘K, ‘K3, M/nak
V., =115 m/nak
K; — maTepuanra 00riuK Ko3phuiieHT;
Ky =0.7 ([1], 296)
K, — TypFyHJIUKKa OOFIUK KOA(DPUIEHT;
K, =1.55([1],290)
K3 — uiios Oeputn Typura 60FiauK KodhuiieHT;
Kz = 1.0([1], 296)
V=115-0.7-1.55-1.0=124 m/nax
5. llnuuaenHu aiaaHUIIAp COHUHN aHUKJIAWNMM3.

- _1000-v _1000-124

= =484 auinl oax
7-d 3.14-82

JACTKOX OViinda KaOyJ KujiaMu3
n=400 aiix/gax
8.XaKMKHI KeCHII Te3JIUTUHHU TOIIaMHU3.

V- z-d-n _ 3.14-.82-400 102 m/ dax
1000 1000

9.Kecum kyBBaTH.

Niece=N,-Kn=4.5-1.0=4.5 kBt

A=0,
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N,.=4.5 xBr; Kn=1.0
Texmmpuu.
N,3=Nx-h=10-0.75=7.5 kBT;
Nyec<Negp, 4.557.5

NuioB 6epuiil MyMKHH.

10.Acocuii Baxr.
o bi
n-S L=l+y+A, um
|—wmioB Gepum y3yHIHra
y—KECHIIl y3YHJIUTH
A—KECKUYHU KUPUII Ba YUKUII Y3YHIUTH
L=l+y+A=40+2=42 um

T—-2"%2 105 oax
0.2-400

Vrum6. K Ba C 103amap @82h9 yuamaa To3a ityHUICHH

Tokopnuk PJIb 16K20d3 mactroxuma nyHuasnTA. MnuioB Oepuinra KOIAUpUITaH
kyiimm mukgopu h=0.5 mm. Mexanuk unuioB OepHIIAaH CYHT IO3aHHUHT Faaup-OyIypiauru
Ra2.5 mxM ra tenr. 3arotoBka marepuanu [Iynat-40X Keckuu Ba yHHHT TE€OMETPHK
DIIEMEHTIIAPHU:
Toxapnmuk koHTyp kecknum,I'OCT20872-80, kecyBum kucm Marepuanu T15K6, keckuu
taHacu matepuanu [1ynat 35, kyHaananr kecum r03acu 16x20 mm L=160 mm

['eomerpuk anementinapu; ([4]1876et,29xan)

y =15° [1886ert,30 xan]; 7, =—3°[1886er,30xan];  =12° [31 sxan]; A=0,

@ =60, ¢ =30°r=1 mm [1906eT,315xax |

1. Kecum gyyKypauru
t=0,5 mm
2. Cypwuin KWAMaTUHUA aHUKJTAiMH3.
S0=0.2 mm/aiin ([1], 226)
JaCTKOX OYitnya KaOys KujaaMu3

S,=0.2 mm/aiin
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3. Keckuu TypryHIMK 1aBpu
T=60 nax ([1], 260)

4. Kecuu Te31UIrMHUA TOMaMU3
V=V, ‘K; ‘K, ‘K3, M/nak
V., =160 m/max
K; — Mmarepuanra 60riauK KodhPuIieHT;
K, =0.7 ([1], 296)
K, — TypFyHiInkKa 60FTUK KO3 (DULICHT;
K, =1.55([1], 2906)
K3 — unuioB 6epuiin Typura 00FIUK KOA(DPUIEHT;
K3 =1.0([1], 296)
V=160-0.7-1.55-1.0=173 m/nax
5. llInunaenHu ainaHUIUIAp COHUHU AHUKJIAUMM3.
N 1000-v _ 1000-173
z-d 3.14-82
JaCTKOX OYyitnya KaOys KujaaMu3

=674 aunl/ oax

n=630 aiin/mak

8.XaKuKHil KECUII Te3JIUTUHU TOTIaMU3.
y_7dn_314-82630 .

1000 1000

9.Kecum KyBBaTH.
Niee=N Kn=2.5-1.0=2.5 kBt
N,.=2.5 kBrT; Kn=1.0
Texkmumpu.
N,p=Nx-h=10-0.75=7.5 kBT;
Niece<Neg, 4.5< 7.5
NuuioB 6epuil MyMKHH.

10.Acocuii BaKT.
o Li
n-S L=l+y+A, mum
|—wi10B OepuI y3yHIHTU
y—KECHIII Y3YHJIUTH
A—KEeCKHYHU KUPHUII Ba YUKHUII y3yHIIUTH
L=1+y+A=130+2+2=134 mm
134

T = =106 dax
0.2-630
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Vrum7. M 103a @80h9 ymuamaa To3a fyHHICHH

Tokopmuk PJIb 16K20®3 nmactroxuaa wyHwisntu. Mo Oepuiira KOJAUPUITAH
kyriumM Mukgopd h=0.5 MM. MexaHuk UIUIOB OEpHINIaH CYHT FO3aHUHT Faaup-OymypJIuru
Ra2.5 mMxm ra tenr. 3arotoBka Mmarepuanu [Iynmar-40X Keckwd Ba yHHHT TeOMETPHUK
AIIEMEHTIIAPHU:
Tokapmuk koHTyp Keckwmum,I'OCT20872-80, kecyBum kucM Marepuanu T15K6, keckuu
ta"nacu Marepuanu [1ynar 35, kynaananr kecum ro3acu 16x20 mm L=160 mm

I'eomerpuk anementnapu; ([4]1876et,29xkan)

y =15° [1886er,30 xan]; 7, =—3°[1886er,30xkan]; o =12° [31 xan]; A=0,

¢ =60 ¢ =30°r=1 mm [1906eT,31xax |

1. Kecum uykypiauru
t=0,5 mm
2. Cypumi KHMaTHHA aHUKJIAMu3.
S0=0.2 mm/aitn ([1], 226)
JACTKOX OYyitnya KaOyn KujaMu3
S,=0.2 mm/aiin
3. Keckud TypryHJIUK TaBpH
T=60 nax ([1], 260)
4. Kecum Te3IUTHHA TOTIAMHU3
V=V, ‘K; ‘K, ‘K3, M/gak
V., =160 m/max
K; — marepuanra 60riauk KodhPuiieHT;
Ky =0.7 ([1], 296)
K, — TypFyHJIUKKa OOFITUK KO(DPUIEHT;
K, =1.55([1], 296)
K3 — uiios Oeput Typura 60FauK Ko3pPuieHT;
K3 =1.0([1], 296)
V=160-0.7-1.55-1.0=173 m/nax

5. lInuuaenHu anaHuIIap COHUHU aHUKJIANMM3.
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n= 1(3;)Od V_ 1;)(;3::3703 =685 aun/ dax
JTACTKOX OVimda KaOyJ KujiaMu3
n=630 aii/gaxK
8.XaKUKuI KSCHIII TE3JTUTHHHU TOTIAMH3.

y_7-d-n_314-80-630

= =160 m/oax
1000 1000

9.Kecum KyBBaTH.
Niee=Nx Kn=2.5-1.0=2.5 kBt
N,.=2.5 kBT; Kn=1.0
Texkmupu.
N,3=Nx-h=10-0.75=7.5 kBT;
Nyec<Negp, 4.5<7.5
NuioB 6epuiin MyMKHH.

10.Acocuii Baxr.

T L-i
*onS L=l+y+A, um

|—wm10B GepuIn y3yHIHTH

Y—KECHII Y3YHIIUTH

A—KECKUYHHU KUPUII Ba YUKUII Y3YHIIUTH
L=1+y+A=95+2+2=99 um

99
*0.2-630

Vrums.

=0,79 oax

M ro3zara M80x 2 pe3ba iyHIICUH

Toxopnuk PJIb 16K20d3 mactroxuma uynumsntu. MnuioB Gepuinra KOaaupuiaraHn
kyium mukaopu h=1.0 mm. 3aroroBka marepuanu [1ynaT-40X Keckud Ba yHUHT T€OMETPHUK
AIIEMEHTIIApHU:
Tokapnmuk pe3da xecknum,'OCT18885-73, kecyBunm kucm matepuann T15K6, xeckud
ta"Hacu Marepuanu [1ynar 35, kynaananr kecum ro3acu 16x20 mm L=160 mm

['eomerpuk anementnapu; ([4]1876et,29xan)

7 =15° [1886et,30 xan]; 7, =—3°[1886et,30xkan]; o =12° [31 xan]; A=0,
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»=60° ¢ =60°, [1906eT,31:xax |
1.Kecum uykypauruau OenrmianmMus.
bup mapra yTum Ounan KyinuM MUKIOpuHE oau6 Tanuiamaa t=h=1.0 mwm.
2.Cypuill KUIMaTUHUA aHUKJIaMU3. ([5] 646 oer, )
S,=2.0 mm/aiii.
Jlactrox macnoptu Oyiinda KOpeKTHupoBKanad So=2.0 MM/aiin HU KaOyn KujIamMus.
3.KecknuHM TYpFYHJIMK TaBPHUHHU aHUKIANMMU3.
Bbynna Outra kecknu 6mitan unuioB 6epumaa T =30...60 gak 3KaHIUTUHU 3THOOpPra oJnd
T =60 nax 1e6 KaOy/1 KUIaMus3. [5],26 6)
4.Kecuiaa acocuii XapakaTHH TE3TUTUHU aHUKJIAHIMU3
Arap t =1 mm rauga G¥yica, cypum S=2,0mm/aitn Gyica, [Iynmarmap yayn, T15K6 Gyiica,
@ = 45° 6¥ynca; V=125 m/nax ([5]29 6eT)
Tyrpunam koudenuatu K=K; K, K3 ([5]32 6eT)
K;=0.75; K,=1,55; K3=1; K=0.75x1,55x1=1,16;
V=125x1.16=145,5m/nak
S.1InuunenHu aiiaHUIIIAP YACTOTACUHU XUCOOIaiiMu3.

- _1000v _1000-145.5

= =5710ax™
7D 3.14-81

JlacTrox macmnopTu Oyiinya aiaHUIIap YACTOTACHHU KOPEKTUPOBKA KUITNO XaKUKUN
annanunuiap yacroracu n=o00 z[aK'l HU KaOyJ1 KujaMus3.
6.Kecui xapa€Huia acocil XapakKaTHUHT XaKUKAW TE3JTUTHU:

#Dn  3.14-81-500

V= = =127.1 m/ 0ax
1000 1000

7.Kecum kyuun

B = Poaz "R "Ry

By epna K;-umnos 6epuinyBun matepuanra 00FauK Koddpuunent
K,-xecun te3nuru Ba onquHTa Oypyakka O0FIUK KOd(OUIIUEHT.
Arap S=0.2,mwm/aitn, t=1.0mm,

Prxax =200xI ([5]350eT)

K;=0,8; K,=09; ([5]3606eT)

F,=PF,.. K"K, =200-0,8-0,9= 144kl = 1410H.
1410-1271
kec =4, xkBm
60-1020
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JlacTrox 1opuTMacHMHU KyBBAaTH €TapIUMU €KU WYKIUTHUHUA TEKIIUPAMU3:
Toxkopnauk P/Ib 16K20d3 nactroxu

Nun=N,-h=10-0.75=7.5 BT}

Niee<N;1,2,6<7.5, aH1 UILIOB OCPUIIl MYMKHH.

8.Acocuii BaKTHU XUCOOJIaUMM3.

oL
n-S
by epna
L=l+y+A=95+2+2=99 mm
Lt 99

=0,1 mak

*n.S  500-2,0
b ypratum

Vrum9. B 103a @100js14 ymuamaa #yHUICHH

Tokopnuk PJIb 16K20d3 mactroxuaa wyHuasnTta. MnuioB Gepuinra KOIAUpUITaH
KyiinM Mukgopu h=2.5 mm. Mexanuk unuioB OepHIIAaH CYHT IO3aHHUHT Faaup-OyIypiauru
Rz=40 mxm ra tenr. 3aroroBka marepuanu IIymar-40X Kecknu Ba yHUHI TeOMETpHUK
AIIEMEHTIIAPU:

Toxapnmuk koHTyp keckuum,I'OCT20872-80, kecyBum kucm Marepuanu T15K6, keckuu
taHacu matepuanu [1ynat 35, kyHnananr kecum ro3acu 16x20 mm L=160 mm

['eomerpuk snementinapu; ([4]1876et,29xkan)

7 =15° [1886er,30 xan]; 7, =—3°[1886et,30xan]; a =12° [31 sxan]; A=0,

»=60°, ¢ =30°r=1 mm [1906eT,3 1:xax |

1. Kecum uykypauru
t=2.5 mm
2. Cypuin KuiiMaTUHU aHUKJIAaHMU3.
S0=0.5 mm/aitn ([1], 226)
JACTKOX OYitnya KaOys KujiaMu3
S,=0.5 mm/aiin
3. Keckuu TypFryHIUK TaBpU
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T=60 nax ([1], 260)
4. Kecunl Te3MUTHHUA TOTIAMHU3
V=V, ‘K; ‘K, ‘K3, M/nak
V., =115 m/max
K; — maTepuanra 00riMK Ko3phuiieHT;
Ky =0.7 ([1], 296)
K, — TypFyHInKKa 60FTUK KO3 (DULICHT;
K, =1.55([1], 2906)
K3 — unios Oepui Typura 60fiuK ko3 puiieHT;
K3 =1.0([1], 296)
V=115-0.7-1.55-1.0=124 m/nax
5. llInuuaenHu ainaHuIIap COHUHU AHUKJIAWUMU3.

- _1000-v _ 1000-124

= =394 aiin/ oax
7-d 3.14-100

JACTKOX OYyitnya KaOyn KujaaMu3

n=315 aitx/nax
8.XaKuKuil KeCHIII TE3JTUTHHHU TOTIaMH3.

vy _7-d-n_314-100-315
1000 1000

=98,9 m/oax

9.Kecum kyBBaTH.
Niee=Ny ' Kn=4.5-1.0=4.5 kBt
N,.=4.5 kBrT; Kn=1.0
Texmmpu.
N,3=Nx-h=10-0.75=7.5 kBT;
Niee<Nc4, 4.5< 7.5
NuuioB 6epuiil MyMKHH.

10.Acocuii Baxr.
T, - L-i
n-S L=l+y+A, um
|—ur1uToB OepHIll y3yHIUTH — y—KECHII Y3YHIIUTH

A—XKeCKWYHU KUPUII Ba YUKHILI Y3YHIIUTH
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L=1+y+A=55+2+2=59 um

59

= =0.38 oax
0.5-315

030 Onepauus. ['opuzonrtan gpesanarr
B Ba H 103amap 92 js12 yadam cakinanu® (pe3asaHCHH
6M80 "'opuzoHTan ppe3anani 1acCTroOXu.

WNunioB Oepumira KONAMPHITAH KyWUM MHKIOpH h=4 MM. MeXaHuUK HIUIOB
OepuIlaH CYHT FO3aHUHT Fagup-Oyaypauru Ra=6.3 MkM ra TeHr. 3aroToBka MaTepHaIH
[Tynar-40X
Kecknu Ba yHUHT reoMeTpuk ymuamiapu: JuckcumoH ¢pesa, ppezaHu KecyBUH KHUCMHU
marepuanu T15K6, dpesa tummap conn Z=12, J[=160 mm, B=28mm ¢pe3a reomerpuk
aneMeHTiapu: y =15° a =12°
Kecui mapoMnapunu Genruinaimus.
1.Kecuir yyKypauruau 6enrmiaiMus.
t=4 mm
2.butta Tumra cypumi.
3aratoBka Marepuanu [1ymar 10 , kartukmuru 140 HB G¥yinica, kecum — uykypiuru t=4
MM raya Oyiica, ¢ppe3a kecyBun KucM matepuanu T15K6 6yica,

S0=0,06-0,1 mm/Tumm ([4] 652 6erT, 7 xan )

Jlactrox macropTuiaH S,=0,06 mm/Tumn kabysn Kuiamus.

3.®dpe3a TypyHIUTH.
T=240 nax. ([4] 653 Gert,7 xan)
4.Keculll TE3JIMTMHU OeNTruIaiMus;
Arap 3araToBka MaTepHaiu mynat o6yica, TMCKCUMOH ¢pe3a 0yica, KEeCyBUM KUCM

MaTtepuanu Oyica,kecuin 9yKypiuru t=4 mm raua 6yica, cypum S,=0,06mm/Tumn 6yca,

V ., =280 m/nax ([4] 96 Gert, D-4xan )

jad
Typpunam koedpuuentu: k;=1,0 k,=0.75 k3=0.75
V=V, k1Kyk3=280-1,0+0.75+0.75=157.5m/nax

S.InuHaenHu aiaHUIUIApD COHU:

N 1000V _ 1000-157,5 _ 313giin] dak
D 3.14-160

Hactrox nacnoptuaad N=250 aitn/mak kKaOyn Kujgamus.
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6.Kecwum xapaénua acocuii XapaKaTHHHT XaKUKHIA TE3JIUTH:

DN 3.14-160- 250

V.= = =125,6.m/ oax
1000 1000
7.Kecumparu KyBBaTHM XUCOOJIalMU3:
v-B_ -z
N =—F.— Pmax % .k
kes 1000 1 2

Arap S,=0,06 mwm/Tum 6ymnca, E=0,24 ([4] 659 Ger)

_E v-t-z, -kl'k2:0.24-125’6'4'12

: -1,35=1.0=1,95 kBt
1000

kes

8.I'opuzanTan (peszanam gacTroxu KyBBaTH

Ngp = Ny, -77=7,5-0,8=6 kBt

Jlemak uiinoB 6epca Oyaaau.

9.Acocnii BakT:
Cypui te3nuru
V,=S,z2n=0,06-12-250=180mm™m/nak
Hactrox Oyiinua

V,=160MMm/ak.

L
T=— na
V) HaK
by epna: L=l+y+ A=55+18+2=75 mm
L_75
=— =" _047
V. 160 an

035 Onepauus. Beptukan napmanaii
D16H12 temmk mapManaHCUH
Hactrox: 2H135 Beptukan napmanari
KecyBuu ac600 crimpan napma P6MS @16 TOCT 401077 .
1. Nurym ropwui y3yHJIUTHHA TOTIAMU3.
Liio=Lieety+Li, MM
Liec =92 MM y =4 MM
L. =2 mm ([1],3000), mm L, c=92+4+2=98 mMm

2. Cypui KMAMaTUHU aHUKJIanMU3.
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S,=0.2 mm/aiti ([1], 226)
JacTKOX Oyiuva KaOyJs KuiaMu3

S,=0.2 mm/aiin
3. Keckuu TypryHIHK gaBpu

T =25 nak ([1], 1116)
4. Kecull T€3IUTMHU TOIAMU3

V=V, ‘K; ‘K, ‘Kz, M/gax

V. =26 m/naxk ([1], 1156)
K; — Marepuanra 60riauK Ko puieHT;
K. =0.7 ([1], 2906) K, — TypryHiukka 60FIuK K03 QUIIeHT;
K, =1.2 ([1], 290) K3 — untoB Oepwui Typura 60FIMK Ko UIleHT;
K3 =1.0 ([1], 296)

V=26-0.9-1.2-1.0=28 m/max

5. llnuuaenHu aldaaHUNIAp COHUHN aHUKJIAWNMM3.

- _1000-v _1000-28

= =558 anl/ oax
7-d 3.14-16

nactkox Oyinya kaOyn kuimamu3 N=500 aiin/max
6. XaKuKUI KCCHII Te3JTUTHHHM TOIaMH3.

_r-d-n_3.14-16-500

= = =251 m/oax
1000 1000
7. Acocuii BaKrT.
bio _ % =0.98 oax

=S, 02500
8. Kecwum kyunHu Tonamus.

P,=P, ‘K, kr P,=290 kr ([1], 356)
K, — MaTepuanra 00FIMK K03 (OHUIIEHT;
Ky,=1.1
P,=290-1.1=319 kr
9. Kecuin KyBBaTHHH TOTIAMH3.

N =N_-K,- n
1000

, KkBm

Kec aAuC



N,=0.91 kBt Ky=1.1 ([1], 1266)

Ky — matepuanra 60fauK Ko3pUIEHT;

N,. = 0.91-1.1-E =0.7 xBm
1000

10. Texmmupwr.

Ny -7=4.5-0.8=3.6 xBm
N. <N,-n, 0.7<1.2

NuioB Oepuill MyMKHUH.

2.6. CAP®JIAHTAH TEXHUK BAKT MEBEPUHU AHUKJIAILLI

Texnuk MebEpialll ierania MabliyM Oup UIIHU OakapuIil yuyH capdiaHrad
BaKT MEBPUHU TYFpU OeNruiaml WIuiad YMKapuil YYyH MYyXUM axaMusaTra sra
UIITHU Oa)kapull yuyyH cap(iaHrad BaKT OUPJIHMIY TEXHOJIOTHK Xapa€HHU KaHJau
Japakajia TAKOMUJUTAIITAaHJIMTMHU KYpcaTyBUM aCOCUN OMIIITIApUJIaH OUpUIIUD.

BakT MebEprHU TEXHUK XUCOOIap Ba TAXMUHJIAP aCOCHIA TaCTTOXJIapHH Ba
KeCyBUM acOOONapHU HMMKOHMSTIAPUIAH TYIUK (QOWJANaHUIINHA  HWILIOB
OepunaéTran JeTtaira KyHWIraH TEXHUKaBUW WIapTiIapuHU UWHOOATra OJaud
aHUKJIAHAH.

MarmHaco311K/aa BaKT MEbEPUHN OeTUIall MeTaJlJI KeCUIIl JacTroXJ1apuaa
Oakapuiiaiural ajioxujaa omneparusi yuyH capgiaHraH BaKTHU €KW BaKT OUPIIUTH
WuHJa Tal€panaauran JeTaiap MUKIOPUHI aHUKJIAIT IEMaKInp.

[ynaail Kuaub TEXHUK acoCiIaHTaH BaKT MEBEPH JIeTaHAa MabliyM OHp
TAIIKWINNA — TEXHUKABUI MIApOUTIapAa MILIA0 YMKAPHIN BOCUTATIAPUAAH WIFOP
ycyiutap €paamuga yHyMin (GoiganmaHu0 TEXHOJOTHK Kapa€H oOlepalusCuHu
OaxkapuIl yuyH capdiaaHTaH BaKT TYIIYHUJIQIH.

TexHuk BakT MEHEPUHU aHUKJIAII ANOXHJIA ONEpanus OKaAPHUIIHU TaXJIHAI
KO xap Oup vl yuyH cap(ianran BaKTHH XucoOJaIt acocuaa onmub 6opuiaiu.

Cepusuin nnuia® YUKapuIll MAPOUTHAA BaKTIApHU TEXHUK MEbhEPIANI Kady
KUJTMHTaH, KeCUIII Mapomiiapu Oyiindya XucoOuil aHAIMTUK yCyuia Oakapuiaiu.

JIoHaAIM KaJKyJaluOH BaKT KyWUAarnda aHUuKJIaHau.
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oam

Tou =T, + T +T e + T t Ty + Lo ; 0aK
' n

Oy epma:  T,—wmoB Oepurnra capdaHTaH acoCUi BaKT, JaK

Ts,—acouii nHKM OakapuIll y4yH 3apyp OynraH épramMuu XxapakaTjapra
capQuiaHras BarT, JaK

T =Tt Tey—o0nepaTus BakT, 1aK

T ex—TEXHUK XU3MaT KYpPCATHUIL BAKTH, ACOCUN BAKTHU 3% Hra Tyrpu
KeJIaJin, aK

T rar—TAIIKUAIUNA XU3MaT KYpCaTUIl BaKTH, ONIEpaTUB BakTaa 2.5% ura
TYFpU KeJaau, TaK

T 1ay—/1aM OJIMII BAKTH, OTIEPATUB BAKTAAH 5% ura TYFpH Kelaau, 1aK

T, 4y— TaWEPJIOB AKYHUH BAKT, JaK

N—mnapTusigard AeTajljlapu COHU, JOHA.

Kouran onepanusiiapia

oax

uz.oam?

T
Tr).k'.: T.Tl+Ta+k(Ty.M+T6.e.+T6+T)21.)+Tx
n

Oy epna:  T,—wunuioB Oepuinra capgaaHrad acoCHil BakT, 1aK

Tsp—acomnii NIIHKM OaXkapuIll y4yH 3apyp Oyiran €épaamMuu xapakariaapra
capdiaHraH BarTT, J1aK

T =Tyt Tey—o0nepaTuB BakT, 1aK

Ty y— AeTaJHu YpHATHII Ba MaXKaMJIall I'a KETraH BaKT, 1aK

Ts.—neTamHu OYIIaTUIIl Ba €YUINTa KETraH BakT, 1aK

T s XU3MAT KYPCATHII Ba JaM OJIMII BaKTH, 1aK

T, 4y— Tal€pPJIOB AIKYHUH BAKT, JaK

N—IapTusigaru JeTaijiapy COHH, I0HA.

K-kod(ppurment, ypra ces yuyn k =1,85.

OnuHraH HaTWKaBJIAPHU KyHUUJary >kaiBajira KHpuTaMu3

OHepaHI/IH ZTO Tép Ton Txm.naM. TT.T. n TII.K.
Ty'M'l' T6 T"

y.m

®pezamam- | 0,768 [0.09 |0.18 |0.22 |1.6/5|0,11 21 59 2,14
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MapKasjaall

Toxapmuk 9,46 |0.334|0.71 |0.48 |12.28|0,98 18 59 13,57
I'opmzonrtan | 0.47 |0.154 0.11 |0.04 |1.03 |0.07 21 59 1.46
bpe3ana

BEPTHKAI 0,98 (015 |01 0.04 |152 |0,09 24 59 2.02
napmMa’ant
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3. KoHCTpYKTOPJIMK KHCMU.

3.1. lacTrox MocJIaMaCHHHHT JIOHMXAJIAII Ba XHCOOJIAIII.

JlacTrox MocjamMacWHU JIOWUXaJIalll TEXHOJIOTHK kapa¢H Oatadcui uiniad
YUKWITAHJAAH CYHT KUpUINWIAAW. ByHnma mry HapcaHu Haszapia TYTHII KEpaKKH,
Xap XWI  WIDIOB  OepuIl  ycylulapu  y4yH  MoclIaMaJapHU  TUIHK
KOHCTPYKIMSICUJIApU CTaHAapTiaamTupuiarad. Tannad nacrroxra apad ypHaTHiil Ba
MaxKaMJIaIll 3JIEMEHTIIAPH OJTMHATH.

[{unuHIp AeTaauHK, TOKApJIMK WIIJIOB OCpHIIa yd MYIITYAIH IaTPOHJA
MaxKaMJIaHHO WIUIOB Oepuijiaju. Y4 MYIITYAIH THAaTPOHJA MaxKamJjall Ky4dnHH!
XHCOOIaiMu3. Maxxkamrai Ky4qu Kylumgaru KOpMYyJaiaH

anuknaitmMus(A.I".Kocunooit. Crip. TexHosiora mammHoctpourtens—[—2.ctp.81).
P, = %
Oy epna:
M —OypoBuu MOMeHTH, KI'*M M=5.98 kr'm
K—saxupa xoaddunentu, K=K, -K; K, K3-K4-Ks-Kg
D, —6a3amam nuametpu, D,=60 MM
N—paauan Kydjaap coHu, N=4
f—wumkananum ko3 dunentu, f=0.8
K=K, KiK' K3-K4Ks-Keg=1.5-1.0-1.0-1.2-1.3-1.0-1.0=2.34
P _ 2MK _ 2-5.98-2.34 _ 27.98
> D,-n-f 0.06-4-0.8 0.192

=145.7 =146 ke

3.2 1aCTrox MocJJaMacuHi AaHUKJIUKKAa XHCO0 a1
YMymuid  XoJila AAacTroX  MOCJIAMAaCHUHUHI  XaTOJWTMHU  KyuuJaru

dbopmyrnaman ¢oiinanaHud Xxucoodaan MyMKHH.

2 2 2 2
EMoc = \/ET + Emy + Emup + Ekul).cm '
Oy epna:
E,—wMocnama neraymiapvHu ypHaATHUII JIEMEHTIAPUHUA Tanué€pialil Ba HUFULL

xaronuknapu wnruaaucy; E,.=0,430/5=0,08,
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E, ,—Mocnamanu nactrox T—-cuMoH apukya Oyiinuya YpHATHIN XaTOJIUTH;
E\:=0.01 MM,

Eyp—XOM-am€Hy ypHATHII DJIEMEHTIApUra YTKa3ulll ydyH 3apyp Oyniran
KOHCTPYKTHB THPKUIII HATH)KACU1A XOCUII Oynaaurad XaToiuk; Eq,,=0.05 mm,

Eyuii—OOIIKapyBUM D3JIEMEHTIAPUHU Tal€piaml XaToJIUKIapuIaH Keauo

YUKYBYH, KECYBYH acOO0IapHN KHUIITAWHII €KW CUIDKUIIT XaTOMUKIAPH; E i =0,

E,,. =1/0.08” +0.01* +0.05? +0? = 0.095

(Crp.texnonora mammaocTponTens, | -tom,A.I". KocmiioBoit,26-53 6etmap)
Mocnamanu aHMKIMK TaBcU(uapu Oyiinya WIUIOB OEpUIll MYMKHHIIUTH

KyHUJary TeHICU3JIMK OVinYa TeKITUpUIaIu:

E, <5< (K, -E,\+E>+(K, W);

Oy epna:

d—uun3ma Oyiinya Oepuirad XoM-alll€Hd HIUIOB OeprIaéTraH 103a yardaMmura
pyxcaT STWITaH YeTra YUKUIUIUTH, MM;

K1=0.85 ra tenr 6ynran ko3 GuUIIeHT;

0=0.43 mm;

Es—xom-aménn Mocnamara 0a3ajamijgari XaToJIMK, MM;

Es=0.05 mm;

E,—MaxkamJianr XaToJIury, MM;

E,=0,05 mwm;

K,=0.6...1.0 ra tenr 6ynran ko3 duieHr;

W-uii10B OepuIll XaTOJIUTH;

W=0.18 mm;

E,h <043- \/(0.85 -0.05)* +0.05° +(0.8-0.18)* =0.43-0.16 = 0.27

0.095<0.27.

JleMak TeHTCU3JIMK KaHOaTJIaHTupaau. MociaMmanu KaOyJ KHIamMus.
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3.3. HABOPAT YJIYAIIl MOCJIAMACUHHU XUCOBU

Haszopar ymyam Mocnamanmapu Tal€piaHa€IraH AETALIAPHUHT YiI4am
AHUKJIWKIAPDUHU Ba yiapra KYWWITaH TEXHUK TalaOJlapWHU TEKIIUPUII YUYyH
JoMuXanaHaIu.

©¥82h9 to3anu paguan ypymuHM Tekmupuil. Jletam Mapka3zmab
VpHatunaau. MHIWKATOPHM y4YM TEKIIMPUIYBYM Fo3ara Kydwiagu. JleranHu
MapKaszjap OpKaJId aujaaHTUpaMu3. MHAMKATOpHU €HI KaTTa KypCATKW4YW pPaJnall
ypyul MUKJIOpUHM Ounaupanu. Panuan ypyin ro3ara Kyiuirad A0MyCK MUKJIOPUHU
ApMUJAaH KaM OyiouimM Kepak. Ha3opaT MocinaMacMHM XaTOCHMHM Kyluaaru

dbopmyna OViinua xucobmaimMus.

A, =R, +A, + &+ A + A+ A+ A
by epna : Ag— Mociiamanu AeTan YpHATWIIyBYM 1032 XaTOJIUTH
As=0.003Mm [10] 43 6eT
Apy—y3aTyBuu KypHJIMaHH CUCTEMATHK XaTOJIUTH
Ap,=0.002mm  [10] 100 Ger
Ay—Ha30paT KUIMHYBYH J€TaJl yPHATHIYBYM 03ara YypHATUII XaTOIHUIH
A=0.01lmm [10] 71 Ger
Ay—YypHaTuinyBun 0a3aHH TYFpU KEIMACIUTHIaH XOCHI OYIIyBYM XaTOJIUTU
Ay=0.015mMm  [10] 81 Ger
A— y3aTyBuu puyariap yKiap 3a3opyap XucoOura xocus OYIIyBUM XaTOJIUTH
A=0.00lmm [10] 134 6er  A,— KYyJUTaHWJITAH YJI4aml yCyJIUHH
xaTouruA,=0.002mMm
A,—MaxkamJall XaTOJIUTH A,=0.003Mm Anp<Ti

Ty— Ha3opaT KWIMHYBYM I03aHUHT JOIYCK MalI0HU

A,,=0.003+0.002 + J0.01? +0.015% +0.001% +0.0022 +0.003% = 0.005+0.018 = 00231

3.4.Kecum ac000uHM j10iinxajiam Ba XucooJa
Cnupan napmMaHu XUCOOH.
@ 16mMM, uykypiuru n1=46 MM TEIMK XOCWI KWIMII YYyH Te3Kecap NyJIaTiaH
TaliépiaHraH KOHYCCHMOH CHUIMHpaJl TMapMaHU XucoOjaml Ba JIOWHMXajalll,3aroTOBKa-

KOHCTPYKCHOH YIJIEPOJUIM MYJIAT MyCTaXKaMIMTUHU oy =450 MIla (-45 kre/mm *).
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1. [Tapmanu tHamMeTpUHU AaHUKJIAUMHUS .
['OCT 19257-73 o6yiinua @16 MM TeWMK XOCHJ KWIMII Y4YyH KEpakid IapMaHU
JUaMETPUHU TOTIAMU3.
=16 mm
2. Kecum mapomiiapunu (16) HopMaTUBIAH aHKJIANMU3:
a) cypur 27-xanBanaad ,433 6er C=0,39-0,47 mm/aiin;
0) xaznBan 28-30 maH KecHIl TE3JIUTMHU AHUKIAIl YYyH KOE(UIMEHTHU aHUKJIANMU3
B=32m/Mu=.
3.V 6¥itnua kyu
IT,=9,81C.D* ps’ pK,,
3l-xkanBangan 436-0ermad Tomamus.[5].

Mp_ ( )0 % _ (45)0 75

IT, =9,81-68:16-0,4""-0,682=2395X(239,5 krc)
4 Kecumgaru Kyd MOMEHTH KapIIuiIuTry (0ypoBYM MOMEHT).
M ,=9,81C, D**S™K

=0,6""° =0,682

31-xanBanmgad 43-6eTuaad Tomamus.[5].
C,=003452,, =2,0Y,, =08;
Ky, =9:81-0,0345 -16%-0,4*° . 0,682 =11,08(1108kgs - mm = 1,1kgs)
5.Ilapmanu nactaruHu KOHYC MORZecuHu aHUKIaiMu3:
Jlactak Ba BTy/Ka opacuaarv MIIKAIaHUIIT MOMEHTH

uP, (D, +d,)
M =52 —22(1-0,4A0
ST Asing ( )

Eitmunran napma OunaH wunuioB OepuIlja HOpMall XoJJaru napMa OWiaH HIIIamI
umkananum — MomeHTu;I1, =2395(—239,5kgs)  Oyiinua  Kyu; 4 =0,096 —iynaTHu

UIITKAJIAHUII KOS(PUITUEHTH;
6=1°2601600-konyc O6ypuarunu sipmu(konycHoctauru 0,05020; cun 8 =0,0251) Tenr

A6 =5 KoHYC OypYaruHu ObHIIIN.

I ~16-1108-sin1°26'16"
®0,096-239,5(1-0,2)
Crannapt CT COB 147-75 6yiinua sskuH KaTtTa KOHycHU KaOyn kunamus.Konyc Mopce

=15.2..mm

Ne3 nankacu O6unan KyWugaru KOHCTPYKTHB yimdamiap OVitnya:

H,=16 wmm,a,=4mm, 1=100 mm; Kyilpyk KUCMUHM KOJIraH Yyiyamiapd 4Yu3Mana
Kypcatmirad. [5] 154-6er,

6.ITapmanuHr y3yHnuruHu aHuknaiimus.llapmanunar ymymuili  y3ywnurun JI;  unmam
KUCMUHH Y3yHIMIH 1, =40 MMm;

Kyiipyk Ba 6yun ymuammapu ['OCT 10903-77 €éxku T'OCT 4010-77 6yiinua xabyn
KUJIMHUIIA MYMKHH.
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JI=15 MM, Hp=57MM n,=D,-10=16-10=15 MM

7.Ilapmanu  KecyBYM KHCMHHH TE€OMETPHK Ba KOHCTPYKTHB IapameTpiapuHU
aHUKIaNuMU3.

I)Hopmatus ((16) kapta 43,200-201 6et) mam tomamm3 .C Xapxmam mrakaua 1
(mBaitHast ¢ MATOYKOM MEPEMKYKH)

2)BUHIIMMOH apuK4aHu obHI Oypuaru  ©=30°.

3)KecyBuu kuppanapu opacumaru Oypuaru 20=118°%  2¢,=70°.
4)Opkanru 0ypuaru a=12°
5)OnauHTH KeCyBUd KUPPACUHH ObMII Oypuaru w =35°.
6)Uapxnam yomaamu A=2,5MM,1=5MM
7)BUHIIMMOH apuKya KaJgamMmu X= D = 314-16 =82.63 MM
tgo  tg30°

8.IlapMaHn y3armHuM AMAMETPUHU NI, YHHHI JAMAMETPra acocaH KyHMUZarun OpajvKaa

KaOyJ1 KujIaMus3.
D] U 0,25-1,25 1,5-12,0 13,0-80,0
b1 (0,28-0,20)1, (0,19-0,15)1 (0,14-0,25)1
[TapMaHUHT ¥3aruHU AUAMETPH OJIUHTH KucMmu Oyitnda 0,14]] ne6 kaOyn Kutamus.
V¥ xonna n,=0,14/1=0,14-16=2,24 mm
9.Ilapmanaru KaiiTa KOHYCIMIUTH (YHUHT TUAMETPUHU KyHPYK KUCMU HyHanuM 6yinda
kamaitn6 6opumm) xap xmwi 100mm na 0,08Mm Kuckapud OGopaam.
10.ITapma nentacu Ba OYWHUH KUCMUHU OanaH/UINTd (BKCOTY 3aTKJKa mo cruiike K)Hu
(1). 158-6ert, 63-)xaaBangaH KaOyJ1 KHIaMH3.
¢ ,=8mm, K=0,7mMm
11.ITapma nepocunu suu b=0,581=0,58-16=9,28 Mmm
12.ITapmanu  apuKyacuHU O4yBUM ¢pe3a NPOPUIMHH TEOMETPUK DIEMEHTIAPUHU
AQHAJIUTUK YCYJIJIa XUCOOIaiiMu3.
®pe3a npopIMHA KaTTa PATUYCH .
P,=C;C.C,C,

 0,026-203/2¢  0,026-1183/118

=0,493.
10 30

dopMynanan Ck

. d
[Tapma y3aruHu KaJuHJIUTK YHUHT AMaMeTpra HucOaTu EC =014 C, =1

13D
DCD
®pesa quamerpu /1 ¢:13\/B C,=1, 6yncay xonna ,P,=0,463-16 = 6,945 mm
[podunnu kuuuk pamguycu P, =C, -D  C,=0,0150"" =0,015-30""° =0,191
Ilyaunraex P, =0191-16 = 2,865 MM
[Mpodunnu sam b=P ,+R; = 6,945+ 2,865 = 9,81mm

13.Tonwmiran ymyamnap Oyiinya apukdya ouyB4H (ppe3aHu NpoPHINHU KypaMu3

C<p:( ) os
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4. UKTHCOOMI KHCM

Cex Oynmumiapuga TEXHOJIOTHK JKapa€HJIApHM  JIOMMXanalja  YHUHT
caMapaJiopJINTUHU aHUKJIAWAUTaH acocuil Kypcarkud Oy HIIad YuKapuira
MaxcyJOT TaHHapXu XucoOjaHanu. TeXHOJOrMK jkapa€HJIApHU KaHIAUAUp
OIepalysICH Y4yH KyIIMM4Ya HOCTaHIapT KypHiIMa, MocjlaMa MEXaHU3M KYJIJIaHTaH
XOJIZ]a ONEpalMsIHA TEXHOJOTHK TaHHAPXWHU aHUKJIAII YYyH, KEJITHUPUITaH capQ-
XapaxkaTJapHU aHMUKJIalml Tanald STwiagu. ByHUHr ydyH Kyhujgaru OolUIaHFUY

MabJIyMOTJIApHU OMIMII Kepak Oyi1aau.

4.1Acocuii ;xkaMrapMaJiap XapaxaTuHH aHUKJIALI
a) buBOHMHT KMIMaTUHN aHUKJIAIT
Se = 1,30, 100G, = 1,3-126,1-9- 1500 = 2 213 055 cijm
1,3 - hupma ycTH KymmMya XaKMHHHA XUCO0Ta OJTyBYH KOI(PHUCHIHT
Qum - YMymMuil OMHOHMHT MaiiIOHU TAIIKK yII4am OujiaH
Nor - OGMHOHUHT OallaHAIUTH, M
Qpr - 1 M° GHHOHMHT 6aXOCH, CYM
Qpr =25 - 60 = 1500 cym
6)  [Hactrox Ba xuxoznap KukmMartu. JlacTtroxmap KUHMAaTHHU YJIapHU COHH,
MepecnypeHT 0axocH, TPAHCIOPT XapaKaTh, MOHTAX XapakaTUIaH KeJaud 4MKUO
xucoOamMus Ba 6.1 xaaBainra é3niaan.
C) B) Ac000 yckyHa, Mociamanap KuiMatu. YJaapHu KUWMaTH JacTroXJIapHU
Oananc kuiimatugad 15% onuHaau.
Coqg = Csq, " 15% =2213055-0,15= 331958,25 cjm

KuitmaT 6axo ac600 yckyHanapHu 6axocu yjaapHu cxeMacu KuiimaTtuaan 30% Hu

TAIIKWI KWIaIH.

C..=C,

it ap 0,3 =331958,25-0,3 =99 587,475
n)  MuBeropnap xucoow.
Nna6 ynkapuin uaBeHTopaapu Cy, v 0,015%aa onvnanu.

Coanp = 0,015 Cap = 0,015 2 213 055 = 33 195,825 cim
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Coocavos = 17 - 500+ 4 - 350 = 9900 cjm
Coreavos = 33 195,825 4+ 9900 = 43 095,825 cim

4.2 Acocuii (POHIIAPHUHT TAPKUOHU BA TY3HJIMIIHN

Acocwuii poHATapHUHT TapKUOU Ba TY3HIUIIH

4.1 - )xaaBai

Kypcarkuunapau HoMu bouuranruy Ymymun AmapTtuzanus
(6amanc) amapTuzaius | MUUIHK
KUKMar, CyM Meepu, %o MUKIOpHU

1. JTacTroxmap. 2 213 055 10,2 225 731,61
2. buno — Kypunmaiap 331 958,25 3,2 10 622,664
3. Ac600 - yckyHamap 105700,5 20,2 21351,501
(xuMMaTOaxo)
4. a6 aukapwii Ba 99 587,475 8,9 8 863,28
XYKaJIUK UHBEHTOpJIapH.

Kamu: 2 750 301,225 8,2 226 568,06

Marepuan caphu xucoomu.

Acocuit matepuain cappu

Zy, = IHy,l,, -K,. —TH, -1, = 67,5-35000- 1,05 — 2400 -4,05

= 2480625 — 9720 = 2470905 cjm
Epnamuu matepuan capdu
Z,, =2470905-0,02 = 49418,1 cjm

4.3 Nmruuiaap v xaka GoHIu XUCOOH.

Acoculi UIIYUWIAp UIII XAKH.

ZP; =IN - T

T.. = 4000 cym/coarT

ZP,,; =15000- 5,53 -% = 5530000 cim

ZP., =15000- 4,61 -% = 4610000 cym
4000

ZPegs = 15000 - 3,79 - 222 = 3790000 cjym
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4000

ZPegs = 15000 - 8,59 - 222 = 8590000 cim

4000

ZPzs = 15000 - 394-; = 3940000 cym
Kamu: 26460000 cym

4.4 JKuxo3napHM TYy3MII Ba YyJapaaH (OHIAJAHMII Xapa)kaTJIapUHH

AHUKJIAIIL.

JlactroxjapHu TYTTHUMHU capd Xapaxariapu HWIUIa0 YMKAPUII WITYATIAPHU

acocuit um xakunad 150%onunany.

Zosop = ZZP., 1,5 = 26460000 - 1,5 = 39690000 cjfm

4.5 Ymymuii cex capd xapakaTJIapuHU aHUKJIAIIL.

4.2-xanBan
MTX, OUX, KXX nap i xaku GpyHIN
Xusmatan | JlaBosumu | Xusmat | Oink Maomy. | MMIITHK Ui Woxtumonii
Tabakacu -4n cym xakku poumu, | cyrypra 30%
COHHU MHHT CyM

M.T.X. 1. Cex 1 250000 3 000 000 28800

OOILITUFU

2. Ycranap 1 200000 2 400 000 24480
0.1N.X

OM6o0pun
K.X.X 1 150 000 1 800 000 14400

@appor 1 100 000 1200 000 6484

Kamu: 4 20600 247200 74160

[lex xapakaTJapyuHH WIUIA0 YUKAPHUIN HITYHIApUHA Wil Xakura 120% wvu

TAIIKWI KWJIaaH.

Zeex = XZP, 1,2 = 278163,54

VYMyM 3aBOjI XapakaTiaapy W/d MIyFy/UlaHyBYHIaApHHA acocHid vl xakuau 90%0

TAIKWI KAJIaIH.

Zosw = TZP, - 0,9 = 208622,65 cim
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a. FOKopHu KONKOK JeTAJUHUHT TAHHAPXH KAJKYJISAIUICH.

4.3 YKagBan
Cap¢ xapaxkatiap bup nona Nk nactyp
MaxcCyJIOT yayH capd MHUHT
TaHHAPXU CYM cym
Acocuii matepuan capdu, Tamum | 121,7 2470,9
Taépiann xapaxaTiiapu OWIaH
(YMKUHIIA KUPUTUIMANIN )
Epnamuu matepuan cappu tammm | 155,29 49,418
Ta€pIIoB XapaxkaTiapu OUJIaH.
Acocuii unauiIapHu aCOCUi Ba 256,4 336,114
KyIIMM4Ya Wl XaKH.
Wxtumoutii cyrypTa axxparmanapu | 4,63 69,541
JlactroxsyiapHu TyTHUII OWJIaH 23,1 347,704
OOFJIMK XapaxaTiiap
Cex xapaxatiapu 18,54 278,1635
Kamu cex TanHHapu 236,79 3551,84
YMyMmuii 3aBoj1 XapaxkaTiapu 13,9 208,622
’Kamu u/4 (3aBoj1) TaHHApXHU 250,69 3760,462
Nnnab yukapuiiian Tainkapu 1,25 18,802
xapaxkaTiiap (3aBOoJi TAHHAPXHIaH
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0,5%)
9. | XKamu Tyna TaHHapXU 251,95 3779,264
Pexa 6Viinua doiina (Tyna 37,79 566,884

TaHHapXUHUHT 15% 1)

10. | MaxcynoTHu (AeTaaHu) MapTiau 289,7 4346,154

YIATYp>KH 0axocu

4.7 JloiiuxaHU MKTHCOAMH caMapacuHi aHUKJIAIIL.

AOcantor camapasopiuk Ko3p(OUCEHTH.
I—c p 566889

8, —— =2 22277 _ 9037
abe =) T k2781634

Xapa)KaTJIapHI/I KOIJIaHHIII My,I[I[aTI/I-T.:..i.;

L _k_2781634
k= » T 566889 0

d.5->3, Oy epma  3I,=0.166, nemaxk noMKMXaHU MKTHCOOWI camapacu

KOHUKAPJIM Aapaxaja JeUuIl MyMKYH.

4.4 )KanBan
Kypcarkuunap Kuiimatn dapku
Ne
HOMJIAHUILIN Kopxona Jlonxa + -
1 | Mk macryp. 29975 30000 25
2 | bapua maxcynoTiapHu 4 350 000 4 346 154 3846

YITYP>KH COTHIL OAXOCH.

3 | Kabyn kununran 4 4

JacroxJjiap HOMH.
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10

11

JlacroxJlapHUHT YMyMUH

0axocHu.

DneKTpo aBUrates 6axocH.

bynuMmHUHT ui TapTHoH:

a) Mnnnarn v xyHnapu
COHH.

0) Vm kyHuaa cMeHa
COHU.

c¢) U cmenacu

JTaBOMUIIINTH.

Jlonabaii BakT

MEBEPIIAPU.

JlacroxjapHu KOTUIaHUIII

K03 pucHrHTH.

Acocuii BakT Oyiinya
doitmananuin

KodhpucurHTH.

bynuMHUHT ymMmyMui

MaiJIOHH.

bynumaa nmnad ynkapuiin

conu: Ilymapnan
UIIYWIAP COHHU.

VYnapnan acocui

205004562

32.5

254

0.5

0.75

126.1

20

11

2100425217

34,5

254

5.5

0.5

0.80

126

20

11

0.5

0.1

5037959.7

0.5
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12

13

14

15

HUITIuIap COHH.

ik uimiaé ynKapy
MUKIOPU:

bup vy yuyH.

bup niutoBuM y4dyH.
YMmymuit um xaku GoHIu:
[y xxymianan
UITYWIAPHUKU.

VYnapaan acocuit
UITYWIAPHUKU.
?pTaqaoﬁnHKIHHxaKKH:

1 Ta acocuii MIITYMHUKH.

1 Ta épnamun
UITYUHUKH.

| Ta XU3MaTYNHHUKHU.
bupaona MaxcynoT TYIUK

TaHHAPXMU.

29975

2725

7500000

7350000

3500000

335000

270000

200000

1248

30000

21727.27

7785821.35

7500000

3700000

350000

250000

188000

1450

2.27

20000

12000

285821.35

150000
20000

15000
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5. MexnatHu myxoda3zacu.

JloitmxamaHa€Tran WIMYM >KOMMHM MEXHAT IIapOUTIIApUHHUHT Tapudu Ba
TaXJIMIM TEXHOJIOTHK >KapaéHHUHT KUCKa Tapu(H Ba UITYUIAP MEXHAT TapuQH.
Heranra unuioB Oepumn xapaéaun ['OCT 123-002-85 O6yiinua unrauiap
MEXHAaTUHU XaB(QCHU3IMK IIAPOUTIAPUHU MHOOATra OJraH XoJjija Ty3WIraH
TEXHOJIOTMK apa€H MeTal KHUPKUII JacTroxjapujaH ubopar Oynran wumuiad
YUKAPUIIT TUIUMUTUD.
Jactroxjmap mMociaHu0 Ba Kepakiu KecyBud acOoOiyap OuiaaH TaMHHJIAHTaH.
By pactroxiiap yHuBepcall, aBToMaT Ba IpUM aBTOMATJIapAUp. Y HAAH TallIKapH:
-CTaH/IapT Ba MaxCyCc MeTajd KUPK XKapa¢Hna JeTan-CalHUK KOMKOFM OuTTa
JACTrOXJIaH MKKUHYU JACTroxra KyJ €Kku Maxcyc Kypuima y3atu® Oepuiiajiu.viil
ac600:ap Ba Mociamanap;
-3JIEKTpOKapaiap Ba TeJlexKaiap;

MexaHuka 3aBOAMHUHT OyirnMIa MaBxys Oynran xasduum mognanap CHull-
93 HopmaTuBiIap Ounan Me€piaHran. Mimuu sxoiiapuHu sXmuiam yq9yH oyaumaa
VCCHUK CYB, MUMMJIMK CYBH J1aM OJIMII KOMJIapu Ky3/1a TyTUJITaH.

NuioB Gepuiin BakTuAa aXpannd YMKKAH YHKAHIUIAP €p OCTUAAH DJIEKTP
Kapamnap épaamMuja TalKapura oJin0 YMKapuiiaIu.

EHFUHHN ONIMHY ONUIN YYYH CUTHANM3ALMA, HFUH IINTH, EHFUH THAPAHTH
Mapxya. Cex Oup staxinu OWHOMA Koinamran O0ynuo, cBeTal’pauus daHapiap,
BEHTWISILMA Ba TaOMU EpyFIMK OWiaH TaMuHIaHraH. XaB(Ju 30HAJapHUHT
xamMmacuHu atpodu ypanras. Jlacrroxjap Mmaxcyc GpyHAaMeHTra YpHATUIITaH.

bynumaa 3apypuit snekTp XaBOCH3NIMK KOWAAIApU Ky3Jda TYTUJITaH.
TexHOJOruK kxapaéHHU MEXaHU3alKsJIalTrad Ba aBTOMAaTU3alUsJIaIIr aH.

TexHonoruk >kapa€HHM MEXaHW3AIMUIAlll Ba aBTOMATH3AIMSJIAI MEXHAT
MIAPOUTUHU CHTUJUNINTUPaAU. MexHaT CUFUMHU Ba €pJaMud BaKT XaM KaMasiIu.
[IyHuHT y4yH 3araroBKa cexra TallKapuJaH TPaHCHOPT BOcUTajap EpaaMuia

tammnagu. Ocma kpaH €paamMuia AacTroxjiap MOHTQXK Ba JEMOHTaX KUJIMHAIIU.
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UukaH YMKHHIWJIAD €p OCTHAAH Maxcyc MexaHumiap Epaamuga oiud
TalllJIaHA !,

Kynnanwiran Mociamanap wioxu Oopuya MexaHuzanusuiamrad. OFup 10K
Ba JACTTOXJIAPHU KYUUPHII YIyH KpaH-0ayIKa KYIUTaHUIaIH.
bynumaa xaBdau Ba 3apapiau oMWIUIap MaBXKyJll. 3apapiid OMWUIap OUpPUHYU
MEXaHUK UIUIOB OEpHIliard, SSHU KecuO WIUIAlAaru aKpajaJuraH 4aHr, TOBYII,
BUOparusiaup. YaHr omaMHHHT OpraHu3MHura KupubO Hadac oium EbutapuHu
KacaJUIaHTUPAJM Ba KY3 Map/laCHHU UIIJIaH YUKApUIIKM MyMKUH. BuOpanus, sHU
TeOpanum Tydaimm mpodeccHoHan KacaumMkiIap naigo Oymaau. Ywmkaguraxn
TOBYIII OJIAMHUHT MUSICUTa TacCUp ATUO YHUW YapuaTajJyd Ba MajdyM KacaJUTMKJIApHU
Kenub yukuImra cabad oymaam.

XaBpuu omuiuiap Oy Merajira MIUIOB OepraH BakTAa KUPUHAM, ac000
CUHUFJIapU yuuO ojamra kapoxaT KWJIUIIM MyMKHUH. ByHaaH Tamkapu xaBhiu
OMWJIJITADHUHT OUPH DJIEKTP TOKUA. UyHKH XaMma >KMXO037ap 3JEKTP TOKU OuiaH
15000R1E:170107 8

bynmumpaa yTum Ba TpaHCHopTAa YTUIL UYJUIAPU XaM MaBXKYy[, yjiap Meépra
Kaparanjaa, nymiap-2000 mMm, a yrum xoistapu Ba aactroxaad 800-1200 mm TeHr
OynuIuUIapu mapT. YIJIapHU COHM TEXHOJIOTHK *)apa¢H KaTTa -KUYUKIUTHUTa Kapad
omuaaan. Onaman yaaoru 800 MM onuHaau. OgaM Ba CTaHOK opacujaru macoda

1500 MM Km0 oJIMHAIH.

Nmnad yukapu koiuaaru épUTUINII TU3UMH.
Eputunranauk HOpManapura MOC XONaTAa KOPXOHA YUyH EpHTHII
TU3UMUHU TaOWii Ba CyHUN EPUTHIIUII OJIMHATH.
Jloiinxananaérran OynumMa Tabuil Ba CyHUd EPYFIUK Ky3/1a TYTHIITaH.
Tabwuit éputunmn ofiHak Ba ¢poHapnap opkaiau 6axapunanu, TEK meépu
0,1-10% onunagu. CyHuil EpUTWIMII 53Ca Ta30pa3psid JIaMIajgap OpKajH
amairam ommpuiaau. by momuHeceHTan namnanapaup. HopMan uin mapouTuHI

tamunnam yayH CH Ba I111-4-79 nan doiigananud xuco0 KutoO KUIUHAIH.
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Epurunuim oxumuan ¢oiiaananum K¥pcaTruuura acocjaaHral X|ucob KUToo
IIYHU KYypcaTAu, Kepakian Hyp okuMu Fy =5220 nm Oynumm kepaxk.

bynumna Ttanab stunran Epyrimk ypradacu 300 skra tedr. Jlammanap
COHMHM KyWHarnya TOInaMus3:
['uruenuk Ttanmabnapra acocaH OWTTa MILIOBYMIa MajiyM HHIIOOTHH XaXMH Ba
Maiinonn Oenrwianamy. llynunr yuyn xap Omp mmuura KMK Gyimua 20m?
MaiIoH Ba M* OMHO XaKMH a)KPATUIITaH.
E =300 nx-Epurrmin 6Yaumm Kepax.
S=126,1 M- EpUTHUII MalJIOHU;
K=1, 6- koapururaTu
by epna:

- axb  20x6,305
np(a+b) 7,7(20+ 6,305)

a0-nposieTH 3HM Ba y3ywiaurd. Npr=n-hc-hpm=8,6-0,1-0,8=7,7m -Ouno
OaaHIINTH;
FI -ayp oxumu; n=0, 41k03pGUIHIHTH:

N= w N=300:1261-16-11 o) oo viia (37 épurruu)
Fn 5220-0,41

JItoMUHECCEHTIM EPUTTUYWIAP IIaXMAT TapTUOW 1A )Koinamrad Oyiaau.

ABapus XOJaTUHM OJIIMHU OJIMII YYyH OSJIEKTp €bulapura XoJIaru
EPUTHIIMII Ky3/1a TYTUJIUIIN KEPaK.

Yulll1-4-79 Gyitnya nmoitmxaiaHaéTraH WHIIOOTHU TaOWM EPUTHUITAHIINTH,
EpPUTHIL TU3UMH Ba TaAOUN EPUTHIITAHINK KOA(ULUMAIHTUHN TaHJIALLL

bynuMun Tabuii EpyrnMK y4yH OWHOHUHT MajlyM >KOWIapujaa EpTUIl
MPOAMIApH MABKYJ. EpUTUNraHiuk Tabuil EpUTHIraHIMK KOA(QHUIMIHTH OUIIaH
tapudpnanaan. by <C> koadummdaTHM Yulll1-4-71 O6yinya 0,9 ned kaOyn
KUJIaMHU3.

bynumpaa €pyrnuk yTkazaaran kadysia MaJlOHUHU KylWHlarda TonamMmus.

S,-L, Ky 11, .

SO ;
T,-V, -K,, -100

by epna:
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Sn -0ymum nonwHM Maiinonu;M2; L, -meépnanran kuitmat; KJIO
Ks-3amac koadunmantu: [lp-oitHakmap EpyFiauk TacHUDH.

To-€pyFauKk YTKa3yBUaHIUK KOIPUIIUIHTH.

126,1-9,0-15-0,85 _
0,9-0,75-0,8-100

To=T; T, T3T4T5=1,01,01,01,00, 9=0, 9; S®O= 60, 5 M°.

HlamoJtaTUI TH3UMH.

CaHoaT KOpXOHAJIAPUHU JOWUXANAIITUPHUINIATH Tanad STUITaH CaHUTap
KOUajlapura Moc KelaJuraH uiad yukapuil OMHOJIapy yUyH MyBOQUK UKIUMUN
[IAPOUTIIAPHU acocaad OepHuiil.

Hopman MexHaT KWiaWIl YYyH HII KWJIMHAIUTAH XaHajapja XaBOHHHT
TapkuOu aTMucdepa xaBocura SIKUH OVIIHMIIN Kepak.

XaBojaru 3apapiu rasjaap Uil kapaéHujia Xocui Oynarad OyF, YaHTJIap KUIIN
OpraHM3MHura KaTTHK Ta€cup KWwiaau: Hadac CHUKWIAOH, IOpaK KaTTHK ypa
oonutaian.

IIyHUHr yd4yH HII 30HAacHAArd XaBoja Oynumura Wyn KyHuiaaaurad
3apapiy apajammManap MUKIOPUHHA HOpMall XOjaTra KEJNTHUPHII YIyH XaBOHHU
SHTWIa0 TypaJuraH BEHTESIMsUIap Kypuwiaau. Bentenduus umixona Oolnka
ra3JlapHUHT  HOPMAJMHUKIOPTa IIYHUHT/IEK XaBO TeMIepaTypacHHH HOpMal
Japaxara ojii0 KeJiaiu.

Myaunar yayn 'OCT 12.1-006-88 6yitnua Ba CH 247-81 ra acocmanu®
ONITUMAaJ UKJIUMUHN IIapOUTIap OeNTHIIaHaIH.

Nmna®d 4yukapuil KOpXOHalapyaa XaBOHUHI XapopaTu OolIKapuiMaca
t=18-25% man, t=30-33% rauya kyTapunub® ketumu MyMmkuH. lyHuHT yuyH
I'OCT 12. 1-006-88 oOyimua Ba CH 247-81 ra acocmaHu® OnTUMall UKIUMHUN
IapouTiIap OeNruIaHaIn.

Kumima t=17- 190 =40 60%
Esma t=20 - 220 =40 60%
Nmna® uwukapum OwHONApW YYyH YMyMHH XaBo aJIMallMHYBUHU

KyWuarnya TornamMus.
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Quzb
C(teu.w - tnp) ’ p

Qiz=QoptQp*+Qrm=300000+200000+180000=500000

Lt=LBur = - M/coar.

L.p Ba Ly, BUT-KemaéTran Ba YnKnO KETa€TraH XaBo KUMMATH.

tur Ba gy, -KemaéTran Ba YMKUO KeTaCTraH XaBo XapoparTH.

— 500000
I—tr va LBI/IM

= =222000 ™m3/coar.
0,24(30 - 22)1.73

JIeKTp XaBCU3JIUTH.

MexaHuka OYIMMHIAa JIEKTP TOKM KeHT Kymwianwnanud. LlynyHr yuyn
ANEKTp XaB(cuznurura karra 3TUOOp Oepuiiagu. DJIEKTP 3aHXKUPU OJaM TaHACU
OpKaJId yJIaHUO KoJica KU 0J1aM 3aHKUPHHUHI UKKA HYKTacHra Terud Kema oJaMHu
TOK ypaau. KummiapHu 535eKTp TOKWJAH I[IUKACTJIAHUI XaBhu OOpIHru
TYTpUCHJA OTrOXJAHTHPUIL YYyH I[Jlakatinapaad ¢Gonganwnanud. Ilnakatnap
TaKUKJIOBYM, OTOXJIAHTUPYBYM, SCIATYyBUM Ba pyxcaT 3TyBUM OYIUIIM Kepak.
KummnapHau 371eKTp TOKHMJAH IIMKACTIAHUIIMHUHT OJIIMHU OJIMIITa KapaTUraH
acocHil BocuTanapjaH Oupu- epra ynamaup. byHUHTr y4dyH epra yjnarud Ba epra
YJIOBYM CHUMWJIAp MIUIATWIAAW. Epra ynam XuMosicH, HOJITA yJall XUMOSUIApUHU

KyJUan, KyIuMya U300AsIHA UIUTATUI, XUMOS TYCHKJIApUHU KyJUTalll.

bl

AR A — L tm”? W%
| < k I
i
Q3 Ro Qg, DRO H QO
¥ v

5. 1 Pacm. Epra ynam xumosicuan 5. 2. Pacm. Houra ynam xumMosicuau

cxemacu cxemacu
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VYyacTkaga KOHTYpJIU epra yJalil CHCTeMacH Ka0yJl KMJIMHTaH

6 5 3 4 /

Q
(0]
N

5.3-pacwm. 1,2 - epra ynaruunap, 3-1eBop, 4-KOHTYp, 5- cuM, 6-1aCTroxX.
Enrun  xaBdemsaurm — EHruH  XaBQCH3IMTM HWMOpaT CEXHHMHT  YTra
YUIAMIIMIIUTUTA Kapab caHOAT KaTerOpHsICH aHUKJIaHAIH.

bynumaan karra ky4yara yuKAigaguraH Wy KaMuja UKKUTa OVIIMIIN Kepak.
EvFun umpuin MamMHanapu OTajuraH Ba OMHOTA KeIWHAIWTaH, XaMmaa OOIIKa
uynnap axmu €puUTWITaH, XaMmuilna Oyl OVIMIIM Kepak. S"ap Kaiicu OMHOHHU
onauaa YT VYdepuil YCKyHaJlapu Ba HMHBEHTapUs OVIUIIM IHapT. DHr O
BOCUTAJAp KATOpWUra KyuuJarujiap KUpaau: YT YUYUpPFUA4YIAp, CyB COJIMHIAH
UIUIUIAp, KyM COJUHTAaH SIIMKJIap Ba KyWHJard WHBEHTapiap-jomiap, Ooura,
OelIKypak, YaHrak, 4ejakjap XaMMacu KH3WJ paHrja Oynviuu Kepak. YHIaH
TalIkapu OyIuMa rTupaHTH, CyB, XOBy3UacH MUTAHTIIAp OuiIaH TaéMHUHIIAHTaH.
Y u II 11-2-81 ra acocan mnoimnxagaHa€TraH WHINOOT EHFUH, ToOpTiami, EHHO
noptiani, xaBauauru oyitnya <J[> kaTesropusira Kupaju.

Kypuwmum matepuaminapu €HMaiauran €HFUHTa yujam Oyinda uHIIOOT 1-
Japaxaauaup.

bupunun yT VYuumpuim BocuTamapura OymraH osxtuéx. Jloinxamanraxn
OynuMmaa EHFUH YUYW IIUT Ba OMpiaMyM YT YYUpPUILI BOCUTANIapu MaBxkyl. byHna
2 nona orHerymmmTen -OXII-10, sa OVY-5, 1 nona cyBmm uaum, 1 Ta -Kymuim
WU, 2 Ta IMaKup, 2 Ta -aoMm, 1 ta- 6onra, 2 Ta- 6arop.

Anoka, EHFUH CUTHaJIM3aIlusl.
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Exrun XaBpCH3IUIM acocwii MAPTIAPUHM TAMHHIAII YYyH aBTOMATHK
Bocutanap Kymwianwnaau. bymumpma TIOCT-1  xabap OepyBunm KypwiMma
kymranmran. 20 M7 Maiinonn Hasopar kuta o6, 70° C mmra Gomuaiinu a 0, 7
cekyHnna xabap Oepagu. bynman Ttamkapu DV-1 xabapnatruu cxemacu

KYJUIQaHWJITAH.

1

3 -2 >©

5. 4. Pacm DV-1 xabapnaTruuHUHT CXEMACH.

1-xabapnarruunap; 2-ka0yJ KHWIyBUM YCKYHA; 3-EHFUH MYJITH.
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XyJioca
JlumioMm JoMuxacuHU Oaxkapuin >kapaéHuaa “boiar” neTaauHH

3aroTOBKAa XOJAaTHUJIAH TaW€p AeTall KyPUHUIIUIA KEIryHWra Kazaap
OyJraH TEXHOJOTWK MapuipyTH, OYHUHT YYyH 3apypui >XKuxo3ziap,
MocjamMalap, KeCyBur ac0001ap TaHIaHIW Ba JIOWMXAJIaH/IH.

MexaHuK UIIIOB OEpUIll YUyH KOJJUPUIITAH KYHUM MUKIOpJIapu
aHAJUMTUK Ba >XKaJBaJIap ycyauaa XUcoOgaHau. TexHOJNOruk xapaéH
OnepalMsjiapd  Y4YyH OINTUMAI KECUILI MapoMJapyd aHUKJIaHIW.
Texnonmoruk OynuMaa mMaxcyc IacTroX MocJiaMacu Ba KecyBuu ac0o00
JoitmxanaHu0, MapXyJl HIUIOB OCEpHUIl IIAPOMTU YUYYH AHUKJIHUKKA
TEKIMAPWIIN. AHHKJIAHTAH TEXHOJOTMK BAKT MEBEPIAPU MAaBXKYH
unuiad YUKApUI [APOUTH YUYyH JCTalHU Tau€piaml BaKTUHH TYFPH
OaxoJiaill UMKOHUHM Oepaii.

WkTuconuii 6ynumaa ACTATHUHT Tau€p OYnuIll HapXu, YMyMUM
Ba KyIIMMYa Xapaxkatiap, IeX, JaCTTOXJIap Ba TEXHOJIOTHK XKapa€H y4yH
3apypuil €paamun  acO00-yCKyHajnap Y4YyH KUPHUTWITAH KamuTal
MaOJaFIapHUHT KOIUTAaHUII MYJJAaTH KaOW WKTUCOAUN KYpcaTKU4iap
aHUKJIAHIU. Ty3wiran  TEXHOJOTUK  KAPAEHHUHI  WMKTUCOIUU
caMapaJIopJIuTru KYpruo YUKWIIN.

JlurinoM jolnxacu HaTWKaJIapu OyinYa NIyHU XyJ0ca KHJIHIINM
MYMKHWHKH, YKHWII JAaBOMHJA OJraH OWIMMIapuM aMalluiii Ba Ha3apui

KUXAaTAaH MYCTaXKaMJIaHIH.
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