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KIPICIIE

MainvHa kacayjga OHJAIPICTI KOMILUIEKCTI aBTOMATTAHJBIPyFa apHajFaH
MaIHaIap MeH Ka3ipri ceHiMi ae 3(h(EeKTUBTI kaHa Kyuenep KYPbUIBIT, UTEPUII.
byn KomaplH KyHmIiMEH a3 KaXeT eTil, >KOFaphl camajibl OHIM ajyFa MYMKIHJIIK
Oepeni. AJIBIHFBI KaTapJibl TEXHOJOTHUS MEH KEIICHHIH MEXaHHUKalay MpOIECiH KOHE
MeTaJlJT KeCKIII CTaHOKTapAbl OHJIIPY MPOIIECiH )o0anay MeH eHri3y 3(pPeKTuBTUIIr
OHJIIPITIH KEH JaMbIFaH MaMaHILIPbLITYbl aPKbLIbI KAMTAMACChI3 €TUIE/I].

bi3aiH TYpMBICTaFbl CTAHOKTAPHBIH apTHIKIIBUIBIFBI aBTOMATTHI JIMHUSA TY3Y
MYMKIHAITIHAE. MeTai KecKilll CTaHOKTap — JKaHAPTBUIFAH MallldHa, Kypaidl —
cailmManjap >koHe Oacka J1a 3aTTapibl OHJIIpyre apHaJFaH 3aybIT >KaOJbIKTapPbIHBIH
HET13r1 TYpi.

MeTamn KecKilll CTaHOKTap YIIiH MHUKPOMPOIECCOPIbI TEXHUKACHIH KOJJIaHY
apKBUIBI CAaHIBIK OaFaapiaamManblK 6acKapyabl KOJITaHY KeH asiChl TOH.
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1 TEXHOJOI'UAJIBIK BOJIIM

1.1 ByiibIMHBIH, TETIKTIiH HeMece KYPbLJIBIMBIK OIPJIiKTiH cHIaTTAaMaChl

Heri3iHeH aiiHanmylmisl MOMEHTTI Oepyre apHaJIiFaH MallliHA TETIK OeJIIeKTepiH
OUTIK JIeIr aTaiabl.

binmikrep Oipimama yikeH ailHany KyLITepiH OIpiHIII OpbIHHAH €KIHILI OpbIHFa
JKETKI3eTiH, OHIIpICTe KEHIHEH KOJIJIaHBLIAThIH MaIllnHa OejmekTepiriy Oipi. On
OHJIIPIC MAalIMHANAPBIHAA, TYpJl TacMald MalllMHAJapbIHAA JKOHE TYPMBICTHIK
TEXHUKAJIBIK-MEXaHU3MEP/IC KU1 Al JaTaHblIa bl

bimikrep mepuon OOWMBIHIIA KaWTaTaHBIT OTHIPATHIH KOJJAEHEH KYIITEPIiH
oCepiHEeH TYBIHJIAWTHIH KOJIIEHEH HEMecCe HIOII, OYpHIIITHIK HEMece Oypayllibl KoHE
uin-OypayIiisl TepOericTepre YIbIpanbl.

TeTiKTIH )KYMBIC JKaFalibl MbIHAJAN OO0JIa IbI:

MammuHanmapaarsl KO3FAJIBIC BIKIMATBIMEH KYIITEP 9Cep €TETIH OpTaaa KYMBIC
JKacauipl. OUTIKKE KOMBLIFAH OCTIK JKYKTEMEN TETIK OeJIeKTEpIiH ocepl Ke3iHJe
aliHanmy MeH Oyrutyre »kywmbic icteini. CoHpaii- aK co3y MEH KbICyFajJa KOChIMIIA
KYMBIC 1CTEH/II.

OHBIH HETI3T1 JKYMBIC PEXUMI: TYpJl MOJ MaWIarbllll Maijap, arpecuBTi
raziap, IIaH-TO3aHaap. TeTiK MEepPHOATHI CTATUKAIBIK KYIITEP OCEPIHAE MKYMBIC
xacaiipl. OChl JKaFAaiIbl eCKepill TeTIK MaTepuaiiapbiHa KOPPO3HsIFa TYPAKTBUIBIK,
MeTaJl MapIiayblHa TYPaKThUIBIK, KOJIAHBIC OPBIHBIHA Kapai JTOIIIKKE HKOHE )KOFaphl
OEpIKTIKKE TayianTtap >KOrapbl OOJIBII KEJEeTi.

Terik MaTepuasibl MEH OHBIH KACHETTEPI:

bonar 40XH kemipreri memmepi C - 0,4 - 0,43 %, an xpom MeH

HUKEJI1H NaibI3bIK Meepi 1% aeitin.

bepikrik kareropuscer K40.

AKKBIIITHIK 1m1er1 ; = 275 MIla.

VYakpitiia keaeprici ;. =491 Mlla.

CanbicTeipmansl y3apysl { = 15%.

CanbicTeipmans Tapeuty ¢ = 20%.

Coxmans! TyTKbIpabFsl KCU 343 kJ{x/Mm2.

Jatibnama: 2 KaneinTay (GkayanTbl KyiMasiapra TaraibIHAaIaabl)

MECT 4543-71.

Kanem gongiri 11-0-0-10 MECT 26645-85.

Kanbim — OEpIKTIKKE €CEeNTeNreH »OHE CTAaTUKAJIBIK JKYKTEyIE >KYMBIC
JKaCaWTBIH TETIKTEp YIIiH apHaiFaH. KalbIITBIH TEKCEpLIeTIH mapameTrplepi:
ChBIPTKBI KOPiHICI, oJeMaepi, XUMUSIIBIK KYpaMbl, MEXaHUKAJIBIK KaCHETTEP1, >KOHE
CaJBICTHIPMAJTBI Y3apPYHhl.

TeTIKTIH TeXHOJOTUSUIBIK aHaTN31

TerikTiH ©MipiiK [HUKJII TOMEHAErl MPOIEeCTePMEH OaillaHbICThI, OJap:
JMadbIHIAMaHbl aly, JaWbIHAAMaHbl OHJIEY, TETIKTI AKCIUTyaTalusuiay >KOHE OHBIH
PEMOHTBI, YTHIIN3AITHS.
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Terik nmalbIHIAMACBIH QTyABIH TEXHOJIOTHSUIBLIBIFBIH KapacThIpalbIK. TeTik
KOPITYCThI TETIKTEpP CHIHBIOBIHA KATKACBIH, €H ONTHUMAJIbl BapHaHT — KyiMa
oneparuschl. TeTIKTIH IIbIFapy OaraapiiaMachl >KOFapbl KOHE JOJJIrT KOFaphl
OOJFaHIIBIKTaH, MAIIMHAIBIK KaJbIITay OJICIH KojjaHambl3. [lalipiHIaMa LEXiHEH
JafbIHIaMaMbI3 KYIO TPUOBUIIAPhIHAH Ta3apThUIFaH, TEKCEPY OOJIIMIHEH OTIl KeleIl.

Terik nalbiHAay MPOIECCIHIH TEXHOJOTHSJIBUIBIFBI. TeTIK  KapanaibiM
reOMeTpUsIIBIK OeTTep OolbiHIIa eHaeneni. Keckim HHCTpYMEHTIMI3 Kecy aiiMarbIHa
KEJNTIpy aMajaphl KCHIUI JKOHE aliblK 0oJbIn Kenenl. bekity »oHe 0azanay Oerrepi
TonblK KomIuiekTi. Keitbip Oerrep yHudekauusuianraH (Tecikrep, OypaHpanap,
dackanap xoHe T.0.). TapgaFan MaTepUAIBIMBI3 KECII OHACYTE )KSHIT Kelel.

TeTikTiH KOHCTPYKIMSUTBIK ~TEXHOJOTHSUTBUIBIFBIH ~ MOJIIIEpIIiK  Oaranaybl
TOMEHT1 KOd(DPUITUEHTTEP MEH aHBIKTAJAIbI:

TerikTi qaltbIHIAYABIH €HOEKCHIHBIMIBLIBIK KO3 DUIIUEHTI.
Ky.m :Qn /Qﬁ.n (11)

MyHIaFbl Q ; — TETIKTI JalbIHIAYABIH )K00aJaHFaH €HOCKCHIUBIMIBLIBIFHI;
Qe.n — 6a3anpIK 3ayBITTaFbl €HOCKCHIMBIM/IBLIBIK.

K,, =204,02/396 = 0,51
TeTiKTiH KOHCTPYKIUSIIBIK DJIEMEHTTEPIHIH YHUPUKAIUSA KO3DOUIIHESHTI.
Ky.a :Qa.y /Qa (1'2)

MyHAarel Q ,y — TETIKTIH yHU(UKALUSIIAHFAH JIEMEHTTEp CaHbl, 1aHa;
Q, — KOHCTPYKTHUBTI 3JIEMEHTTEP IiH JKaJIIIbI CaHbI, IaHa.

K,, =32/40=08
Marepuansl Koyijiany KodphuimueHTi.
K, =G,IG,, (1.3)
MyHaarel G, — ch130a OOMBIHINIA TETIKTIH MacCacChl,KT;
G, — maibIHIAMaHBIH 0apJIBIK TEXHOJIOTHSUIBIK KONBLTYIaphIMEH

oipre, Kr.

K, =505/61=082

1.2 Ouaipic TuNiH aHBIKTAY
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Onnipic tunin MECT 3.1108-74 wnerizinge Oip *KYMbIC OpPHBIHBIH HEMeEce
XKaOBIK OIpIITiHIH onepanus 0ekiTy K03 GUIIMEHTIMEH CUTIaTTalaabl. OHIIpIC THITI
TeMeH el KOA(DPHUITUEHT apKbLIbl aHBIKTAJIA b

Ka.o = Q/ PM (14)

MyHgarel Q — Typii omepanusuiap CcaHbl; 3aybIT aThlHaH OepuireH
TEXHOJOTUsIIBIK ypaicTe 31 onepaius Oepuires;

Py — ocbl onepamusuiap  OpBIHAANBIN  JKaTKaH — KYMBIC

OPBIHAAPbLIHBIH CAHBI.

Omneparyst OpeIHIATATEIH KYMBIC OPBIHIAPHI:
1.3 cTaHOKTa MEXaHUKAIBIK OHJCYJIEp XKypriziice, 1 ciaecapbllik CTEHIICIHIIE
KaJIFaH orepalysuiap Ky3ere achbIpbUIaibl.
Bapneirel 3 kymbic  opHbl OenruienreH. Conpa omepanusi  OeKITy
K03 (HUIMEHT]1 MBbIHAFaH TEH;

K, =31/3=10,33

MemiekeTTik cTaHaapT OOMBIHINA OCBIHIANW KO(PPUIIMEHT opTala CepUsIIbIK
OHJIIpIC TUIIIHE Cail Kelei.

Oprama cepusiIbIK OHJIpIC ©31HIH NEPUOATHl KalTajaHa OTHIPATBIH
NapTHSUIAPBIHBIH IIEKTENII HAMEHKIIATYPAChIMEH CHUMATTANIAJIbl, JKOHE OHBIH IIbIFApy
Kesjeml >korapbl Ooibin Kenenl. CepusibK ©HAIpIC Ke3lHJe KEeHiHeH omoOeOlart
CTAHOKTAap KOJIJAHBUIAJbI, >KOHE OJIap KOIUIUTIKTe apHaiibl Hemece omOeOarl,
oM0e0anTel —  KYpacThIpMalibl  KOHABIPMAJTapMeH jkapakTaHaabl. OCHIHBIH
OapJIBIFBIHBIH  OCEPIHEH OHIMHIH CHOCK CBHIMBIMJBLIBIFBI MEH O31HJIK KYHBI
TemMeHaeTuired.  CepusuibIK ~ OHAIpIC  KE3IHAE  TEXHOJIOTHSUIBIK  IPOIIecC
g depeHnranananbl, SFHBI 031H1 01p onepanusiaapra *KIKTelel )K9He oap apHibI
op CTaHOKTapja eHJIele/Il.

1.3 byiibIM/IbI OH/IEY Ollepalus Ke3iHaeri TeXHOJOTHIIBbIK 0a3anapabl
TaHJaybIHbIH HeTi3aeMeci

bazanay nernimi3 TaHjaraH caHay cUCTeMara KaThICThI JailbIHIaMaHbl, TETIKTI,
KYPBUIBIM OIpIIKTEp/Il KQXKETT1 KYH OPHBIH KEITIPY MPOIIecCl aTataibl.

TexHonorusiiplk 0Oazanap TaHAAybIMbI3 HErI31IHEH Kainbl 0a3za TaHJay
NPUHIIETITEPIHE Cal :

Kyiima nmaiipiHamacheiHa Kapanail 6a3a ajgambl3, OYJI TETIKTIH €H YJIKEH OeTi.
byn Gertin 6a3ackl keneci omepanusaga KapaldbIKThl OONIbIpMayFa YJIKEH KEMUIIiK
oepeni. Ocwiabl 013 1- 1 perremene kepceruireH. COHBIMEH KaTap TEXHOJIOTHSIIBIK
0a3zaMbI3 KOHCTPYKIUSUIBIK Oa3achIMEH cail Kenesi, o1 ©3/IMHEH OJIey KaTelirid
naiia OOybIH )KOKKA IIIBIFapaIbl.

Ochl eHpenreH OeTiMI3 Kejecl omepanusiiapra 6a3a Oonbin Kanajabl. OChI
pemMmemene 0a3a TaHIAyAblH EKIHII NPUHIUIIH KojijaHaMmbi3; On  0a3aHbIH
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Oipi3ALIIri — oy JereHiMi3 OapiiblK onepaunusiapra Oip 6aza ainy. On  rpadukaibk
KYMBICTarbl 2, 3, 4, 5, 7 1uni perremenep/ieH Oaiikayra Oonanel. 6, 8 perremenepe
Oacka 0a3a aiyFa Typa Kemel, 0Oipak OyJI aybICTBIPBIM TETIK JQJIITIHE dcep eTIei i,
cebeb1 013 0acka KOHCTPYKIMSUIBIK 0a3ara cyheHeMis.

1.4 MexaHuKaJbIK 6H/Iey ONePalMsIChI Ke3iHaeri dainTi ecenrey

MammuHa »acay canachlHa OCTTiH MINIMIH HETI31HEH KeCy orepanus apKbLIbl
Kyprizineni, by opekerTeH KeiiH OCTTIH Kelip — OYABIPIBIFBI MEH T€OMETPHSIIBIK
napamMeTpiepi SKOHOMMKAJBIK TYPFBIIAH JKOHE IOJAIri >korapbl. JlalibiHaamMaHbI
OepiireH TEeTIK TNapaMeTpiHe KETKI3y VIIIH KeCcy pexuMl Ke3iHAe IKOHKara
alfHAaTBIH METall Ka0aThIH KalaslpaMbl3 . Ocbl MeTall KaOaThl — OMIN aTajIbIHAIbI.
JKone ockl omin MeJiepi MEHIiHIIIe ONTUMAIIIBI OOIFaH KoH. MexXaHHUKaJIbIK OHJICY
oreparusIapbIHIa JINTI TaHIay kebiHece aHbIkTaMablK kectenep MmeH MECT — Tig
HYCKayJiaphl HeETi3iHae TaraibiHgananpl; OChl  amblHFAH OMIN  TEXHOJOTHSUIBIK
NpollecKe, OHJCY JKardaillapelH OaljaHbICTIaif, apThIK MOHre ue Oonajasl. by
©3/IIFHEH MaTepual IIbIFBIHBI MEH apThIK €HOEK CHIMBIMIBUIBIKKA oKeneal. OChI
KEMIIIJTIKTI ajifa TapThil 013, MeXaHWKAIBIK oHJey ke3inae B. M. KoBan yceinran
OJINTI «ECEMNTi— aHAJUTEKAIbIK OJIC» HETI3IHAE aHBIKTAIBIK. bys1 oic aaabIHFBI
OHJICJITeH O€T MeH OHETIN KaTKaH OCTTIH TEXHOJOTHUSUIBIK (paKTOpIapblH aHATU3ICY
HETi31HJ€ KYPACThIPbUIFaH. OJINTIH MOHI OMINTI KYPaWTBIH 3JIEMEHTTEpI
nuddepeHmangan ecentey Heri3iHAe aHbIKTalaIbl. O €CEeNTEeYJIIH €CenTi-
AQHATMTUKAJIBIK TOCUTL OIM aHBIKTAYy/la Op TEXHOJIOTHSIIBIK OPEKETTIH 9/101H (apalibiK
OJIITT) JKOHE OJIapAbIH KOCBIHABICH Kbl OMINTI TaOyFa MyMKIHIIK Oepe/i.

OJIINTI ecenTey

1. BerTiH eHaey MaplIPYThIH aHBIKTAMBI3.

2. Mapuipyt GOMBIHIIA JAIIIKTI TaFalbIHIANMBI3.

3. OxinTi ecentey (HopMyNackiH 13€CTIpeMI3.

Ecenreninren omi06iMi3 ka3blk OerTi Oojca (Oip>KakThl 9Jim), OHAA
AHBIKTAUTBHIH (POPMYIJIaMbI3 TOMEHT1IEH.

Zi min :(RZ +h)i_1+Azi_1+€i (15)

MYHIaFbl RZ i1 — anabpIHFBI OPEKETTIH Kemip- OYIBIPIBIK MpOoGUIiHIH OUIKTIT;
h i-1 — anabIHFBI OpEKETTIH OeTTiH ae)eKTi TEPEHIIT;
As i1 — aJIIBIHFBI OPEKETTET1 OET OpHAIACybIHBIH KOCBHIH/IBI aYBITKYHI;
€ -KYPT13UIiIl )KaTKaH 9pEeKeTTer1 JaiblHaMaHbl OpHATY aybITKYHI.
4. Naiteingama onepanusceibig R, u T anbikTaiimeis [6 kecte, 182 oer, 1.].
5. Ounuey mapuipythl 6oiibiHIa R; u T anbikraiimei3 [10 kecte, 185 Ger, 1.].
6. JlalibiHgaMa MEH MEXaHUKaIbIK OHJCYIIH KEHICTIKTIK aybITKYbIHBIH
KOCBIH/IBICBIH aHBIKTalMBI3 [8 kecte, 183 Oer, 1].

A=A+~ (1.6)
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ACM =TD =46 mKxm

A,,,=AL=09-425=-3825 mxm  Ak=0,3-1,5

A, =[Ny +A% =4/382,57 +467 =385,25 MKM. (1.7)
A, =0,06-385,25=22,95mxm
A,=0,04-A =114nKm

/. Konnplpmara opHaTKaHa 0a3anay KaTelirid kecte OoibiHma [ 14 xecte, 43
Oer, 1.] aHBIKTAlMEI3. €.,—0,12MM.

8. Omepanust apaibIK 9INTI aHBIKTAUMBI3.

AnppiH-ana ¢pesepriey YIIiH:
=(400+385,2+110) =895,2mrcm

Zmin 1
Tazanait ¢ppesepiey yuriu:

Z_. =(100+100+ 22,95+ 60) = 282,95micu

9. Ex ki nIexTik oJmeMal aHbIKTaiMBbI3 !

d_ =139,2+0,282=140,08m
d_. =140,08+0895=140,978ux

minl
10. Ex yJIKeH IIEKTIK ©JIIIeM/11 aHbIKTaliMBbI3:

d_..,=140,08+0,63=140,71mm

m

d_..,=140978+0,8=14152mm

m

11. OxinTiH MOH/AEPIH AaHBIKTANMBI3!

2" =140,71-140,2=0,512mm =512,95mxm

max 3
zm ,=14152-140,71=1,065m=10652mru
Zm  =140,08—139,2=0,282.1m =282mrcn

Zm  =140978-140,08=0,895101=895xcm

12. Ecenrreynepai TekcepeMis:
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2" 7"  =512,95-282=230mxm

max 3 min 3

8, ~8,=630-400=230mcm
zmw 7™  =10652-895=170micu

max 2 min 2

0, —0,=800-630=170mrm
13. Ecenrteynep MariayMaTTapblH KECTETre TOATHIPAMBI3.

1.5 Kecy pe:knMi MeH MAIIMHAJIBIK YaKbITThI AaHBIKTAY ece0i
Omnepartusi: 5KOHY OIepalnusChIHbIH eceOl.

CraHoK: LeHTpIiel OyprbuIay - JKOHFBLIAY CcTaHOTbl Moa. 6530K
Kongsipma: mpuzma MECT 16643-63*

Kecy kypansr: keckim T5K10=68mm, z=16 MECT 1092-80
Kocemmra kypan: kypanoinik 6462-0098 MECT 12643-83.
Ommey kypansr: I I-135 MECT 169-88.

1. Kecy TepeHiriH aHbIKTay.
t=2,25MM, OJI 911 MOHIHE TEH.

2. bepiiicTi aHBIKTAY.

Kartsl KopeITHabl HIeTKaKTaysbl (pe3aMeH Kapayiaidl >KOHFbLIAY YILIH Oepiiic
[33 kecte, 283 Oer, 2.] Ooiibiama anbiHaABl. OJ CTAHOKTBIH KyaThl MEH OHJCIICTIH
MaTepualifa >KOHE KaTThl KOPBITIIa MapKachlHa OailinaHbicThl Tabambl3. KarTTel
KopeiTiia Mapkacel TSK10 men ancak, an maTepuan OacTankbl MOJIMET OOMBIHIIA
Bonar 45, cranoktein Kyatsl mamameHn 10 kBT tenectipemis; Conma Gepisiic MbIHA
apanbikka 0,4-0,5 mM/Tic TeH. bi3 ochl apanbIKThIH opTaiia MoH1 0,45 MM/Tic anailbIk.

3. Kecy Xbl11aMIbIFbIH aHBIKTAY.

v 350
rmey "V =557 g 050 g gges 000 = HOMAMHE. (1.8)
S ! 1
A

myHaarel K, =K, -K, -K, JKaldmbl Kecy JarJallblH €CKEpEeTIH Ty3€eTy

K03 HUITHEHTI.
OHJeneTiH MaTepuaJiblH  canachlH ((PU3MKO — MEXaHUKAJIbIK KaCHETI)
eckepetin koeddurmenti. [1-4 xecte, 262 Ger, 2.]

nV l
K. =]k, =(@) =1,23.
oy 610

Kecte [2 kecte, 262 Oet, 2.] OoitpiHma kodddunuenti Kr =1 men ny =0,8
JIOpEXE KOPCETKIIIH TaOaMbI3.
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JlalibiHaMaHbIH OCT KaJbIbIH 9CEPIH ecKepeTiH Koddduiment. [5 kecte, 263
oer, 2.]
Kn=0.8-0.85

KeckimTin marepuanbIHBIH 9CepiH ecKepeTiH kodddummenti. [6 kecte, 263
oer, 2.]
Kw=0,65

Conpa xanmnsl Ty3eTy KO3 (OUIHEHTI.
Kv=1,23*0,8*0,65*1,7*0,9*0,94=0,92

TypakTeuIbIK TIEpHOJIbI (Ppe3a AuamMeTpiHe OaislaHbICTHI TaHTalMbI3 (45 dpe3a
yuiH T=45mun. [40 kecre, 290 Oer, 2.]

C\=350 xoaddummenti mer x=0.15, y=0.35, m=0.2 nopexenepi

[39 kecte, 286 Oet, 2.] T15K6 KaTTBIKOPBITIIANBI KECKIII YIIIH O€pUITeH.

4. IInuHaens1H ailHaJTy CAaHBIH aHBIKTAY.

- _1000v _ 1000-1761

_ —1246,2 aiiH/MHUH. (1.9
D 3.14-50

CtaHOK MacrnopThl OOMBIHIIIA TY3ETEMI3.

n, =1240 aifH/MuH.

HakTbl Kecy XbUIIaM/IbIFbIH Ta0aMBbI3.

7-D-n .50.
v, = _ 3.14-50-1240 =175,21 M/MHUH. (1.10)
1000 1000

5. MuHYTTBIK OEpIiCTI aHBIKTAMMBI3.
S, =S,-z-n,=015-16-1246 = 2990,4 MM/MUH. (1.11)
6. Kecy ky1iin aHbIKTaY.

P, =10C t*S)v"K , =10.339.2,15.0,45°°175,21°%.0,856 =554,67H.  (1.12)

Cp=339 koa¢ppuuuenti men x=1, y=0.5, n=0.4 nopexenep KepceTKIITEPIH
[41 kecTe, 291 Oert, 2.] KeCTeEH alaMbI3.

OHJIeNeTIH MaTepHaNIbIH canachklH ((PU3UKO - MEXaHUKAIBIK KACHET1)
eckepeTiH koedduumenri. [9 kecte, 264 oer, 2.]
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0.3 0.75
Kyp =| =2 :[@j ~0.856.
750 750

_ P,D 55467-45
”2.100  2-100

7.AlHaITy MOMEHTI.

=124,8Hwm. (1.13)

8. Kecy pexxnMine KaXeTTi KyaTThl 131eHMi3.

Pv ~ 554,67-17521

.= = =158kBT. (1.14)
1020 - 60 1020 - 60
9. OnepanusiHbIH HETI3T1 YaKbITBIH €CENTeYy.
L 50
fry pXx . fry - —_—
7, = s .. '~ 1240 0,45 = 0,06 rmure. (1.15)

Omnepanus: )KOHY onepainusachiHbIH eceOl. (Kapasiaii)
CrtaHoK: )XOHY cTaHOrbl MOA. 1 A832
Kongeipma: ym kynaktel Kelckpill MECT 16533-68*, Keicy Oypannanapbl

MECT 14436-64*

Kecy kypansr: Keckim 2142-0150 MECT 9795-84
Kocbimina kypan: Kypan6inik 6300-0896 MECT 21225-75
Onmey kypanst: I I-135 MECT 169-88.

1. Kecy TepeHirin aHbIKTay.
t=1 MM, OJI 9111 MOHIHE TEH.

2. BepinicTi aHBIKTAY.
Kapamait xony ke3inge [12 kecre, 267 Oer, 2.] kecte OOMbIHIIA KeCy

TepeHIiriHe OaiIaHbICThI allbIHAIBI: S=0.5 MM/aitH

3. Kecy *KbU1jaM/IbIFbIH aHBIKTAY.

v 350
V= T mtx y KV - 60%2 .1%15.0.5°35 1=218.7 M/MuH.
S ,

Mynnarel koddduiment K, =K, -K  -K,, JKaJabl Kecy >KaFJIaiiblH eCKepeTiH

TY3€Ty KO3 PULHEHTI.

OHJIeNeTIH MaTepHaNIbIH canachlH ((PU3MKO - MEXaHUKAIBIK KACHETI)

eckepeTiH koeduuuenri. [1-4 kecre, 262 Oer, 2.]

25



ny 0.75
S [ R J Y
v oy 610

Kecte [2 kecte, 262 6Get, 2.] GoitbiHmIa K03ddumenti Ky =1 men ny =1.75
JOpEeXe KOPCETKIIIH TabaMbI3.

JlalibiHAaMaHbIH O€T KaJIBITILIH 9CepiH eCKepeTiH KodDPHUIIUEHT.
Kw=1 [5 kecte, 263 Oer, 2.]

KeckimTia MaTepuanbIHBIH 9CEPiH eCKepeTiH K0P HUIMCHTI.

Kuw=1.15[6 kecte, 263 Ger, 2.]

[Inanaare! OYPBIITHIH dCEPiH €CKepeTiH KO PUITEHT.
Ke=1[18 xecte, 271 Ger, 2.]

Keckimn paguychlHbIH 9CEpiH €CKepeTiH KOdDPHUITUEHTI.
Ki=1[18 kecre, 271 Ger, 2.]

Conpa xannsl Ty3eTy KO3 (QULHEHTI.

Kv=0,88-1-1.15-1-1=1
Cv=350 xoapdurmenti men x=0.15, y=0.35, m=0.2 nopexenepi [17 kecte, 269
Oer, 2.] kecTene 6epiirex.
TypakTeuibik nieprobl T=60. [268 Oer, 2.]
4. IInuHaensIiH ailHATY CAaHBIH aHBIKTAY.

. _1000v _ 1000-218.7
D 163.28

=1339 ailH/MHH.

CTtaHOK MacropThl OOMBIHIIIA TY3ETEMI3.

n, =1250 aiiH/MUH.
HakTsl kecy *KbIIAaMIbBIFBIH TA0aMBI3.

7-D-n
v, =———— = 204.1M/M¥MH.
1000
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5. Kecy ky1IiH aHbIKTaY.
P, =10C,t*S*v"K, =10-300-1' -0.5°7°.204.1°1°.0.744 = 1556 H.

Cp=300 xoapdunuenti men x=1, y=0.75, n=-0.15 nopexenep KepceTKiITepiH
[22 kecTe, 273 Oet, 2.] KECTEACH allaMbI3.

myHaarel Kp = K,,, ‘Kop-Kyp-Kip: Krp=0.744 >xanmel kecy karaalbiH
€CKepeTiH Ty3eTy Kod(purmeHTi.

o 0.75 610 0.75
Kup = (—Bj = (—j =0.8. [9 kecTe, 264 Oer, 2.]
750 750

Kop=0.89
Kyp=1
Kip=1
Krp=0.93

6. Kecy pexxnmMine Ka>KeTTi KyaTThl 137€iMi3.

Pv  1556-204.1

. = = 6.6 kBT.
1020-60  1020-60
/. OnepalsiHbIH HET13T1 YaKbIThIH €CEITEY.
L
o = Px 90.9 1 _ 01450

I ~ n*s o' 1250%0.5

Omnepanius: >KOHY onepaiuschlHbIH eceOl. (Kapasiaii)

CraHok: )O0HY cTaHOrbl MoJ. 1A832

Kongsipma: ym kynaktel Keickeill MECT 16533-68*, Keicy Oypanmanapbl
MECT 14436-64*

Kecy kypansr: Keckimr 2142-0150 MECT 9795-84

Koceimia kypan: Kypan6inik 6300-0896 MECT 21225-75

Ommey xkypansr: I I-135 MECT 169-88.

1. Kecy TepeHiria aHbIKTay.
t=2 MM, OJI 91T MOHIHE TCH.

2. BepinicTi aHBIKTAY.
Kapamait xony xe3inge [12 kecre, 267 Oer, 2.] kecte OOMBIHIIA KeCy

TepeH/IIriHe OalIaHbICThI alibiHabl: S=0.8 MMm/alin

3. Kecy Kbl1aMIbIFbIH aHBIKTAY.
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Cy 340

KV — 1507 208 g 0.88 =139.24 m/MuUH.

V=
TMpXgy

Mynnarsl koapounueHnt K, =K, -K,, -K,, KaJaobl Kecy *arJalblH €CKEpeTiH

TY3€Ty KO3 PULHEHTI.
OHJIeNeTIH MaTepHaNIbIH canachlH ((PU3UKO - MEXaHUKAIBIK KACHETI)
eckepeTiH koedduimenti. [1-4 kecte, 262 Oer, 2.]

n, 0.75
K. =] :(@j -0.88.
oy 610

Kecrte [2 kecte, 262 Oet, 2.] 6otibama kodddurnmenti Kr =1 men ny =1.75
JOpEeXe KOPCETKIIIH TabaMbI3.

JlalibiHIaMaHbIH O€T KaJIBITILIH 9CepiH ecKepeTiH KodDPHUIIHeHT.
Kw=1 [5 kecte, 263 OeT, 2.]

KeckiitiH MmaTepuaibIHbIH 9CEPIH €CKePeTiH KO DUITUEHTI.
Kuw=1[6 kecte, 263 OeT, 2.]

[Inanmarel OYPBIIITHIH 9CepiH ecKepeTiH KodDPUIIUEHT.
Ke=1[18 xecte, 271 6er, 2.]

Keckin pagnycblHbIH 9CEepiH eCKepeTiH Kod(PUIEeHTI.
K=1[18 kecre, 271 Ger, 2.]

Conpa xanmsl Ty3eTy Ko3hOUIUEHTI.

Kv=0,88-1-1-1-1=0,88
Cv=340 korddurmenti men x=0.15, y=0.45, m=0.2 nopexenepi [17 kecte, 269
oet, 2.] kecTee OepiireH.
TypakTeutblk nieproasl T=45. [268 Oer, 2.]
4. IllnunaensaiH allHaTy CAaHbIH aHBIKTAY.

- _1000v _1000-139.24
D 201.06

=692.53 aliH/MUH.
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CrtaHOK nacrnopThl OOWBIHINIA TY3ETEMI3.

n, = 630 aiiH/MHUH.
HakTbl kecy KbU11aMIbIFbIH TA0AMBI3.
7-D-n

v, = ' =126.7 M/MHUH.
1000

5. Kecy ky1riH aHbIKTaY.
P, =10C t*S'v"K, =10-300-2'-0.8"7°-126.7 1% . 0.744 = 2692.8 H.

Cp=300 xoadpdunuenti men x=1, y=0.75, n=-0.15 nopexenep KepceTKiITepiH
[22 kecTe, 273 Oer, 2.] KECTEACH alaMBbI3.

myHaarsl Kp = K, -Kop-Kyp-Kip: Krp=1,1 >xanms! kecy karqailblH €CKEepeTiH
TY3€Ty KO3 PUIHUEHTI.

o 0.75 610 0.75
Kw =|=—=| =|===| =0.8.[9 kecre, 264 Ger, 2.]
750 750

Kop=0.89
Kyp=1
Kip=1
Krp=0.93

6. Kecy pexxnmine KaxeTTi KyaTThl 13AeMMi3.

Pv  2692.8-126.7

.= = =5.6xBT.
1020-60 1020- 60
7. OniepallsiHBIH HET13T1 YaKbIThIH €CEIITeY.
R L
o = PX = BT 1_og1sei

1 =
I n*s Q 630*0.8

Omneparusi: 5KOHY OTepalusChIHBIH eceOl. (Kapasaii)

CraHoK: )XOHY cTaHOrsl mMoa. 1A832

Konnpipma: ym kymaktel Keickbill MECT 16533-68%*, Keicy Oypanmanapbl
MECT 14436-64*.

Kecy kypansr: Keckim 2142-0150 MECT 9795-84.

Koceimma kypai: Kypan6inik 6300-0896 MECT 21225-75.

Onmey kypansr: 1] I-135 MECT 169-88.
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1. Kecy TepeHirin aHbIKTay.
t=1 MM, OJ1 9J1il MOHIHE TEH.

2. BepiicTi aHbBIKTAY.
Kapamait xony xe3inge [12 kecre, 267 Oer, 2.] kecte OOWBIHIIA KeCy
TepeH/IIriHe OalIaHbICThI alibiHA bl S=0.7 MM/alin

3. Kecy KblIjaM/IbIFbIH aHBIKTAY.
C
VeV 350

Mgy Ky = ggoe pots g gos L~ 13

MyHAaFbl K03gduuuent K, =K, -K,, -K,, KaJamoel Kecy XKarJailblH €CKEepeTiH

TY3€Ty KO3 DUIIUEHTI.
OHJeneTiH MaTepuaiAblH canachlH ((PU3MKO - MEXaHUKAJIBbIK KaCHETI)
eckepetin koeddurmenti. [1-4 kecte, 262 Gert, 2.]

ny 0.75
K. =20k, o[ B0) _oags.
' 610

Op

Kecrte [2 kecte, 262 Oet, 2.] 6oibHIIa ko3ppuuuenti Kt =1 men ny =1.75
JOpEXKE KOPCETKIIIH TaOaMbI3.

JlalibiHAaMaHbIH O€T KAJIBITILIH 9CEPiH eCKepeTiH KOADPHUIIUEHT.
Kn=1 [5 kecre, 263 Oer, 2.]
KeckimTia MmaTepuanbIHBIH 9CEPIH €CKepeTiH K0P HUITHESHTI.
Kuw=1.15[6 kecte, 263 Oer, 2.]
[Tnannarsl OYPHIITHIH 9CEPiH €CKEPETiH KOAPUIIUEHT.
Ke=1[18 xecre, 271 Ger, 2.]

Keckimr paguyChHBIH 9CEPiH €CKEepPEeTIH K0P DUITMEHTI.

K=1[18 kecre, 271 Ger, 2.]
Conpa xanmsl Ty3eTy Ko3QOUIHEHTI.

Kv=0,88-1-1.15-1-1=1
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Cv=350 xoaddurmenti men x=0.15, y=0.35, m=0.2 nopexenepi [17 kecte, 269
oer, 2.] kectene OepiyireH.
TypakTeuibik nepuoab T=60. [268 Oer, 2.]

4. IInuHaens1iH ailHATY CAaHBIH aHBIKTAY.

__1000v _1000-133

= = 745 aliH/MUH.
7D 3.14*57

CTtaHOK MacrnopThl OOMBIHIIIA TY3ETEMI3.

n, = 800aitH/MuH.

HakTb! Kecy XbUTaMIbIFBIH Ta0aMBI3.

7-D-n
vV, = =143 M/MHUH.
1000

5. Kecy ky1riH aHbIKTaY.

P, =10C t*S’v"K, =10-300 -1'-0.7°7°.1437°%°.0.95=1250H.

Cp=300 xoadpdunuenti men x=1, y=0.75, n=-0.15 nopexenep KepceTKiTepin
[22 xecte, 273 Oer, 2.] KECTEACH alaMbI3.

myHnarel Kp = K, ‘Kop-Kyp-KiAp- Krp=0,95 xanmel kecy xargalbiH
€CKEpEeTIH Ty3eTy Ko3(pPpuuueHTi.

o 0.75 610 0.75
Kup = [—BJ = (—j =1.09. [9 kecTe, 264 Ger, 2.]
750 750

Kop=1,1
Kyp=1
Kip=1
Krp=0.93

6. Kecy pexxumine KaKeTTl KyaTThl 13/1€MMi3.

PV 1250-143
° 102060 1020-60

=2 9kBrT.

7. OnepalvsiHBIH HET13T1 YaKbIThIH €CeITey.
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L
o - _PX 67.58

1= 1=0,12iei
I n*s Q 800*0.7

Omnepanus: >KOHY OnepaiuschlHbIH eceO1. (Tazanail)

CraHok: 0HY cTaHorel moj. 1A832

Konnpipma: ym kymaktel KeIcKbill MECT 16533-68%*, Kpicy Oypanmanapbl
MECT 14436-64*

Kecy kypansr: Keckim 2142-0150 MECT 9795-84

Koceimina kypan: Kypan6iaik 6300-0896 MECT 21225-75

Ommey kypansr: 1 I-135 MECT 169-88.

1. Kecy TepeHairiH aHbIKTay.
t=0,6MM, OJI 91T MOHIHE TCH.

2. bepinicTi aHBIKTAY.
Tazanmaii >koHFaHJa KecTeleH OCTTIH Kemip — OYABIPIBIK KAaCHETIHE >KOHE
Marepuai TypiH OaitnanbsicThl. [ 14 kecte, 268, Oet, 2.] 0,2 MM/aiiH.

3. Kecy Kbl1aM/IbIFbIH aHBIKTAY.

C 420
VK, =iy —oe——-1.13 = 342,24 /M.
TMiXgy Vo 45%2.0,6°%°.0,2°

V=

MyHaarbl Koahduimenti K, =K, -K,,-K,, *almbl Kecy >KardailblH €CKEpeTiH

TY3€eTy KO3 PUIIUEHTI.
OHJeneTiH  MaTepuaAblH canachlH ((PU3MKO - MEXaHUKAIBbIK KaCHETI)
eckepetin koeddummenti. [1-4 kecte, 262 Ger, 2.]

ny 0.75
KMV = EO : KT Z(EOJ :123 .
o, 610

Kecte [2 kecte, 262 6Get, 2.] GoitbiHIIa K03ddunuenti Ky =1 men ny =1.75
JIOpEKe KOPCETKIMIIH Ta0aMBbI3.

JlalibiHIaMaHbIH O€T KaJIBITILIH 9CEPiH eCKepeTiH KOA(DPHUIIUEHT.
Kw=0.8-0.85 [5 kecte, 263 OeT, 2.]
Keckimtia MmaTepuanbIHBIH 9CEPIH €CKepeTiH KO HUITHESHTI.
Kuw=1.15[6 xecte, 263 Oer, 2.]

[Tnannarsl OYPHIITHIH 9CEPIH €CKEPETiH KOAPUITUCHT.
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Ke=1[18 kecre, 271 Oer, 2.]
Keckim paguyChHBIH 9CEpIH €CKEepPeTiH KO3 DUITMEHTI.
K=1[18 kecre, 271 Ger, 2.]
Conpa >xanmsl Ty3eTy KO3 OUIHEHTI.
Ky=1.23-0.85-1.15-1-1=1.13
Typaktbuiblk niepuoasl T=45. [268 Oer, 2.]
Cv=420 xoaddurmenti mex x=0.15, y=0.2, m=0.2 . nopexenepi [17 kecte, 269

oer, 2.] kecteae OepinreH.

4. InuHIensiH ailHATY CAaHBIH aHBIKTAY.

n—1000v_1000:342.24 _ 1051 5 ajiss/mintm.

7D 3.14-60.5

CtaHOK nacrnopThl OOMBIHIIIA TY3ETEMI3.
n, =1750 aifH/MHH.

HaKTBI KECY KblUIaMIbIT bIH TabaMEbI3.

_7:D-n 3.14-60.5-1750

vV, = = =332.44 m/MuH.
1000 1000

5. Kecy KkylIIiH aHbIKTaY.

P, =10C,t*S"v"K, =10-300-0,6" -0,2°7° -332.44 °%5.0.6 =131L.5H.

Cp=300 xkoapdunuenti men x=1, y=0.75, n=-0.15 nopexenep KepceTKiTepin
[22 kecTe, 273 Oert, 2.] KECTEACH allaMbI3.

myHaarsl Kp = K, -Kop-Kyp-Kip: Krp=0.6 xanmsi kecy xarqaiiblH €CKEpETIH
TY3€eTy KO3 PHUITUEHTI.

O'B 0.75 610 0.75
Kw=|=—| =|=—=—| =0.72 [9 kecTe, 264 OeT, 2.]
750 750

Kop=0.89
Kyp=1
Kip=1
Krp=0.93
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6. Kecy pexxumine KaxeTTi KyaTThl 13AeMMi3.

Pv  1315.332.44

= = 0.7xBT.
1020-60 1020-60
7. OnepanusiHbIH HET13r1 YaKbIThIH €CerTey.
L
o = PX 0 4 _ oo

1 =
! n*s 1750*0,2

Omnepanus: axxapiay orneparusiChIHbIH ece0i.

CraHok: axxapnay ctaHorsl moz. 3Y 10B.

Konasipma: eHTpa moBOJAKOBIN KbICKBIIIBI

Askapinay kypausl: Tac. [ITI37A40HCM25KB
Kocevmmra kypan: [Tatpon 1-50-15-90 MECT 26539-85.
Onmey kypanst: I [-135 MECT 169-88.

1. Tepennairin aHbIKTaYy.
Askapnay ornepanuschl Ke3iHJe axkapiay TepeHiri TeMenriaei oomnaner: 0,133
MM

2. BepiicTi aHbIKTAY.

Ackapnay omepanuschbiHa IIEKTEeyJIep KOWBLIMaraH J>KaFaaija MaKCHMAJIIbl
Oepunicti TaraibiHganMbiz. [55 kecte, 301 Oer, 2.] kecte OoibiHIIA: S =0.3-0.7
MM/aliH .

HakTte1 6epinicti anpikTaranaa koddduient B=20 Hbl eckepcek:

S=0.35*%20=7 mMmM/kyp

3. AWiHaITy KbULIAM/BIFbIH aHBIKTAY .
V=20-30 M/MHH.

HaKTLI KCCY KblIIAaAM/IbITbIH TabaMBbI3.

.D-n 5.
v, =0 31455218 _ 4509\ nrun,
1000 1000

4. OChTIK KYIIIH aHBIKTAY.
P, =10C,DS'K,, =10-68-55"'-0.3"-0.72 =1542,24 H.

Cp=068 xorpduuuenti mexn y=0.7, q=1 nopexenep kepcerkimrepin [32 kecre,
281 Oer, 2.] KecTeeH allaMbI3.
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5. AliHanay MOMEHTIH ecenTenmis.

M, =10N,, -D*-SY. K, =10-0.0345-55%-0.3°%.0.72 = 21.33 Hm.

Cwv=0.0345 xoaddummenti Men y=0.8, q=2 mopexernep KepcerkimTepin [32
kecte, 281 Oer, 2.] KecTeIeH alaMbI3.

6. Askapray peXHMiHE KaKETTI KyaTThl 137eiMi3.

N =C,t*S'v'd?=13-30"".0,33%.7% =11,7kBr

7. OnepanysiHbIH HET13Tr1 YaKbIThIH KecTe OOMBIHIIA Kapacak:
T,=4,99 mun

Omneparnusi: axxapiay oneparusChIHBIH eceOi.

Cranok: axapiay craHorsl moa. 3V 10B.

KoHasipMa: 1meHTpa MOBOIKOBIN KBICKBITITHI

Asxxapnay kypausl: Tac. [IB/I24A40MCM25K8
Kocbimia kypai: I[Tarpon 1-50-15-90 MECT 26539-85.
Ommey kypansr: I I-135 MECT 169-88.

1. TepeHaIriH aHbIKTAY.
Askapray orepanuschl Ke3iHIe axkapiay TepeHIir ToMenriaei 6omanpl: 0,133
MM

2. bepiiicTi aHBIKTAY.

Acxapnay omnepauusChblHA IICKTEYJIep KOWbUIMAaraH >KarJanja MaKCUMAJIJIbI
Oepimicti TaralbpiHmanMelz. [55 kecte, 301 Oer, 2.] kecte OoibiHmIA: S =0.3-0.7
MM/aiH .

Haxkrb! OepinicTi anbIikTaranna kodguneHt B=63-Hbl eckepcek:

S=0.35%63=22 mm/xkyp

3.AlHaITy JKBUIIaM/IBIFBIH aHBIKTAY.
V,=20-30 w™m/muH.

HaKTBI KECY KblUIIaMIbIT bIH TabaMEbI3.

_7-D-n 314.60-278

vV, = = =52.37 M/MUH.
1000 1000

4. OChTIK KYUIIH aHBIKTAY.
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P, =10C,DS'K,, =10-68-60"-0.3°" -0.72 =1264.6 H.

Cp=068 xoapduumenti mexn y=0.7, g=1 nopexenep kepcerkimrepin [32 kecre,
281 Oer, 2.] KecTeeH aJlaMbI3.

5. AliHariay MOMEHTIH €cenTenmis.

M, =10N,, -D%-S¥-K_ =10-0.0345-60 -0.3%° -0.72 = 34.13Hwm.

Cwv=0.0345 xoaddunmenti men y=0.8, q=2 mopexenep KepcerkimTepid [32
kecte, 281 Oer, 2.] KeCTeeH allaMbI3.

6. Axapiay pexxuMiHe KaKETTi KyaTThl 1371eiiMi3.

N =C t*S'v'd*=13-30%"°.0,005°%°.7°" =1.8kBt

/. OnepalsiHbIH HET13I'1 YaKbIThIH KecTe OOMbIHILA Kapacak:
T,=1,2 mun

Omneparnusi: KinTekTi )KOHFbUIAY ONEPaIMsICHIHBIH eceOi.

CraHoK: BepTUKaIIIbI OypFbuIay cTaHOTBI MOJ. 6T104

Konapipma: mpusma MECT 16643-63*

Kecy xypaisr: keckim T16/1142=10mm, MECT 1094-86

Koceimina kypain: kypanoinik 6462-0098 MECT 12643-83.

Ommey xkypansr: I I-135 MECT 169-88.

1. Kecy TepeHirin aHbIKTay.
byproutay onepanusi ke3iHAe Kecy TepeHIir: Kecte OOWbIHINA TOMEHJIEriieH
OoJtaIbl:
t=7mm

2. BepiicTi aHBIKTAY.

bypreinay omnepanusicblHa MIEKTEYJIEp KOMBUIMAFAH JKaFjaiia MaKCUMAaJlbl
OepuricTi TaralibiHmaimMbI3. [34 kecte, 283 Oer, 2.] xecte OoitbiHmA: S =0.06—0.1
mMm/aiiH bi3 eH yinken moHi 0,1 Mm/aifH anambl3.

3. Kecy *KbU1aM/IbIFbIH aHBIKTAY.

q
o wP 12-18°°
TMXgYgU Y 80%2®.7%1.01%%.18°.2
z

50.801=14.12 M/MHUH.

MyHaarbl kKoadduimenti K, =K, -K,,-K,, &almnbl Kecy >KardailblH €CKepeTiH
TY3€eTy KO3 DUIIUEHTI.
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OHJeneTiH  MaTepuaAblH canachlH ((PU3MKO - MEXaHUKAIBbIK KAaCHETI)
eckepeTiH koepurmeHTi.

ny 0.75
' Og 610

Kt =1n,=0.75. [2 kecTe, 262 OerT, 2.]

JlalibiHIaMaHbIH O€T KaJIBITIBIH 9CePiH eCKepeTiH Ko PHUIIneHT.
Knw=0.9 [5 kecTe, 263 Ger, 2.]

KeckimTin MaTepraibIiHBIH dCcepiH ecKepeTiH KodhummenTi.
Kw=0.65[6 kecre, 263 Ger, 2.]

Conpa »xaimsl Ty3eTy Ko3hPUImeHTi.

Ky=1*1.9*1.65=0.585

Cv=41 koapdummenti men q=0.25, x=0.1, y=0.4, m=0.2 mopexenepi

[39 kecte, 286 Oer, 2.] kecTene OepiiIreH.

Typaxreuteik mepuoast T=80. [40 kecte, 290 Ger, 2.]

4 InuHAENb/IIH ailHaTy CaHbIH aHBIKTAY.

- _1000v _ 1000-14.12

= = 249.7 aiilH/MUH.
7D 3.14-18

CraHOK nacnopTsl OOMBIHIIA TY3ETEMI3.

n, =250 aifH/MUH.

HaKTLI KECY KbUIIaMbIT bIH TabaMbI3.

_7-D-n 314.18-250

Vv, = = =14.14 M/MUH.
1000 1000

5. OCBTIK KYIIIH aHBIKTAY.

5 10C,t"S'B"z  10.68.2-.7°%°.01%.10""2

=340H.
° D" 18%1250°
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Cp=82.5 xoa¢pdpuunenti men x=0,95, y=0,8 nopexenep kepcerkimrepin [41
kecre, 291 Oer, 2.] KecTeneH ajJaMbl3.

o 0.75 610 0.75
K e =(—Bj :[—j =1.12 [9 kecre, 264 Oer, 2.]
750 750

6. Kecy pexxuMine Ka>KeTTi KyaTThl 137eimi3.

p,-v 340-14.14

= = =0.07kBr.
60.1020  60.1020
/. OnepalsiHbIH HET13T1 YaKbIThIH €CEITEY.
L 50
7 = PX = 2 MUH.

Il =
o n*s Q 250-0.1
1.6 TexHUKAJBIK YaKbIT HOPMACBIH ecenTey

1.6.1 7Kony onepanusiCbIHbIH YAKbIT HOPMACBIH ecenTey
1. Heri3ri yakbITThl aHBIKTAHMBI3:

T,=>T,), (1.16)
i=1
T, =6.19+28+0.26 = 9.25mun.
2. Kocankbl yakbITThl AaHBIKTAUMBI3:
n
T,=>T,, (1.17)
=]
T =6.19+28+2.53=11.52mun.
3. OnupaTuBTi yaKbITTHl Ta0aMBI3!
T, =T,+T,, (1.18)
T, =9.25+11.52=20.77mun.
4. CTtaHOKTapFa KbI3MET KOPCETY YaKBITHI:

T06c. :3 %.Tons (119)

38



T, =0,03-20.77 =0.623mun.

5. Jlemany yakbIThIH aHBIKTalMBbI3’

Tom(). :6 %.Ton: (120)
T,,. =0,06-20.77=1.246 mun.
6. JlaHaNbIK YaKbITHIH aHBIKTAY:

Tmn1:T0+T3+To6c.+Tomd.v (121)
T =925+11.52+0.623+1.246 = 22,639mun.

wm

7. JalipiHay — asgKTay YaKbIThIH KECTEICH aJlaMbl3:

Tus = 18 Mun
8. JlaHanpIK — KAIbKYISIUSIIBIK YaKbITBIH TA0AMBI3:

T _
Lo =T + 4 (1.22)

MyHIarel N — [lapTusgarsl TETIK caHbl, JaHa.
T, . =22639+18/ = 31.639un (1.23)

1.6.2 Bypfbli1y onepauusiCbIHbIH YAKBIT HOPMACBIH ecenTey
1. Heri3ri yakbITThl aHBIKTAHMBI3:

r,=37,,
T,=0,03+1.68+016+0,6+3.6+3.5+1.26+1.64+0.4+1.6+1.6 = 28.62mun.

2. KocaJIKbl yakbITThl aHBIKTANMBI3:

T, =Zn:T6 :
i=1
T =64+2+42+16+7.2+1.6+1.8+2.6+2.4++2.4+2.4=255mun

3. OnupaTuBTi yaKbITTHl TA0aMbI3!

T,, =28.62+25.5=53.7Tmun.

4. CraHOKTapfa KbI3MET KOPCETY YaKbITHI:
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T, =3%:T

ony

T .. =0,03-64,42=193mun.
5. [lemany yakbIThIH aHBIKTalMBbI3 '

- 6 % on )
T - 0,06 64,42 =386 wun.

6. JlaHanbIK yaKbIThIH aHBIKTAY:

Tmm :T0+T6+T060.+Tomé.’
T, =2082+43,6+193+386 = 70,22 mumn.

/. JlalipiHay — asgsKTay ByaKbITBIH KECTECH ajlaMbl3:
T, =22 Mun

8. JlaHaNbIK — KAJIbKYJISIUSIIBIK YaKbITBIH Ta0aMBbI3:

_T +n/

MYHAarbl N — HapTI/ISI)IaFBI TETIK CaHbl, JaHa.

T =70,22+22/ =81,22mun

2:

1.6.3 7KoHy onepanusicbIHbIH YaKbIT HOPMACBIH ecenTey
1. Heri3ri yakbITThl aHBIKTAHMBI3:

TO :Zn:Tny
T, =08*2+16*2+085*2+0,45*6+15+0,45+0,55*2 +
+15+0,45+15=15,7 mumn.

2. Kocankpl yakbITThl aHBIKTAUMBI3:

Q:in,
T,=23*2+23%2+2,3*2+2,3*6+23+2,3+23%2+2,3+

+2,3+2,3=43,7 mun
3. OnupaTuBTI YaKbITTHl TA0AMBbI3!
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TOI’! = TO + T@ ’
T, =157+437=594mun.
4. CraHOKTapFa KbI3MET KOPCEeTy YaKbIThI:

To6c. :3 %.TUI’II
T, =003-59,4=178mun.

5. Jlemany yakbIThIH aHBIKTaNMBI3:

T =6 %-T
omo. 0

T,;. =0,06-59,4=356mun.,
6. JlaHaJIBIK YaKbITBIH aHBIKTAY:

Tmm :To +T3 +T06G+Tom().’
T, =157+43,7+178+356=064,75mun.

7. JlaiipiHay — asikTay yaKbIThIH KECTEICH aJlaMbI3:
Tys =22 MuH

8. JlaHanpIK — KaJbKYJISLUSIIBIK YaKbITBIH TaOaMBbI3:

_ Tn_/
Tm—K _Tmm + n

MyHAarel N — [lapTusiaarsl TETIK CaHbl, 1aHA.

T, . =64,75+22/ =7575uun.

41



2 KOHCTPYKTOPJIBIK BOJIIM

2.1 KoHabIpMaHbIH CUNIATHI MEH ecedi

Konnykropae! ecentey

bekiTy TecikTepiHE JKOFapbl MONIK OEKITUITEHIIKTeH 013 KOHIYKTOPJIBI
KOHIBIPFBIHBI KOJITAaHAMBI3.

Kecy kypanbiH OaFbITTalTBIH KOHAYKTOPJIBIK TOJIKENIEepl Oap KOHIBIPFBIHBI
KOHAYKTap JIeM aTanajbl.

1.OChTIK KYIITI aHBIKTAY.

P, =10C t*S’K,, =10- 67-8.5"%.0.3%%®.0.72=2876,3 H (2.1)

Kecre 6oiipiHIa K03 OUIMEHT MEH J9pEeKe KOPCETKIMITEPIH TaOaMbI3.
Cp=67, x=1,2, y=0.65

K _[&jm - [ﬂjm =0.72 [9 kecre, 264 6Ger, 2.] (2.2)
w={750) ~\780) ’ o |

2. Kayincizaik ko3 uimenTi ecentey.

K:Ko'Kl‘Kz‘Kg’K4’K5 (23)
MYH/IaFbl Ko = 15 — Oapaplk KOHABIpMAJapra KaThICTBI KUK
Kod(pULIMEHTI;
K1=1,1 — naitbiH1aMaHbIH OHJEIMEreH OETTIH KYIIH €CKepeTiH

Kodd purmeHt;
Ky = 1 — KeckillITIH MYXXUIT€HJIET1 KeCy KYIIIH MPOrpecCHUsIbIK
ecyl eckepeTiH KodphUIUEHT];

Ks = 1 — y3uiMeni kecy Ke3iHAE KeCcy KYIIIHIH YJIFalybIH
eckepeTiH K03 pULeHTi;
Ks = 1,3 — KOHIBIPMaHBIH KbICY KYIIIHIH TYPaKThUIBIFbIH

eckepeTiH K03 (UIMEHT1, KOJ KYyIIiMEH OypanaThiH )KEeTeK YILIH;
Ks =1 - TeTikTep/i YJIKEH KOHTAKThI OETTE€ OPHATHIH €CKEPETIH
Kod(pULIHEHTI;

K=15-1,1-1-1-1,3-1=2,14

3. KpIcy KyIIIiH aHBIKTAMBI3.

W=P,-K (2.4)
W =2876,3-214 =61553H
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4.BbypaHJaHbIH OpTallla paJnyChiH Ta0aMbl3.

M M
W= . O =P —Kf )+tg(a+d ) (2.5)
r,9(a+e,,)+067-f, ¥ W P "

MYHJIaFbl )/ - ailHaJly MOMEHTI.
Kp.

o =2
wnp:6
f :O,l

p

4.1. Afinany MOMEHTIH aHBIKTalMBbI3:

M =Q L (2.6)

Kp.  Spyk. T pyk.

MYHJIaf bl prK.= 140 H
L =020mM

PYK.

M =140-200=28000H - ym

Kp

. (28000
? 61553

—0,67-01) +tg(2° +6°)=30,89m

bypannanbiy opramia quameTpid 30 MM.TEH JIETI ajlaMbl3.

3. KpIcy KymIiHIH HAKTHI IITaMachlH aHBIKTalMBI3.

W=M_I[r tg(a+p, )+067f ] (2.7)
W =28000/[30-tg(2° +6°) +0,67-01] = 6537.13H
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3 YUBIMJACTBIPY BOJIIMI

3.1 OuaipicTin Heri3ri :ka0AbIKTAP CAHBIH AHBIKTAY
N->t
C _A (3.1)

8 Fz) ’ k3.(.p

MyHJaFbel | - Oip OyiibIMFa KETKEH yakbIT. (011K / carar);

N - >XKbUIIBIK OaFmapiama;
@y - )Ka0IBIKTHIH )KYMBIC 1CTEY KBUIIBIK KOPHI,
®y = 4015 carar 2 Ke3eH/Ii )KYMBIC KECTECIMEH JKacaraH/1a;

Ks op - OpTaia xykrey ko3 PpUImeHTi.
3.1.1 XKony oneparusicer yirin 1K62 cranorst Moj

N-St .0.85-
c - N2t _1711-085-10000 — 37,7 CTAHOK. 3.2)
’60-F, -k, 4015-0,8-60

JKoraprel OYTIH caHFa JIEiiH JOHTeIEeKTeNMI3, COHIa 38 CTAHOK IIBIFAIBI.
OP CTaHOKTBIH JKYKTEITyiH Ta0aMbI3.

37,7

kg =" =099

3.1.2 XKourbinay onepanuscel yuriH 6P12 ctanors Mo

N->»t . .
C = 2ty _ 95-0.85-10000 20,9 CTaHOK.
’ 60-F,-k, 4015-08-60

JKoraprpl OYTiH caHFa JACHiH JOHT€JICKTEHMI3, COHIa 21 CTaHOK IIBIFA/IbI.
Op CTAHOKTBIH >KYKTEylH Ta0ambl3.

k=229 _ 009

21

3.1.3 Asxapnay onepuuscsl yirin 3M162B ctanorsr Moj

N->t, . : .
2.t _ 65-085-10000 =14,3CTaHOK.

C =
’ 60-F,-k,, 4015-08-60

JKoraprpl OYTiH caHFa JCHIH JOHT€JIEKTEIMI3, COH/IAa 15 CTaHOK IIBIFa/IbI.
Op CTAHOKTBIH KYKTEylH Ta0ambl3.
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k=43 _ 005

15

3.1.4 llentpney onepanusicel yiniH 1K62 cranorst Mo

N->t,. 186-085-10000 a1

y

C =
’ 60-F,-k,,  4015-08-60

JKoraprel OyTiH caHFa JACHiH JOHT€JICKTEHMI3, COH/Ia 5 CTAaHOK IITBIFa/Ibl.
Op CTAHOKTBIH JKYKTEITyiH Ta0aMbI3.

=208
5

Heri3ri craHOKTap/bIH YKaJIIbl CaHbI.
Coou=38+21+15+5=79 craHok.

KemMekIni cTaHOK caHbIH aHbIKTalMbI3. Kecy KypanmapbIHbIH >KYMBIC MEp3iMiH
ONTUMAJIIBI KOJIZIAHBI YIITIH OJIAp/IbIH KECy KACHETIH KaiTa KeITIPETiH KOMEKIII KaO IbIK

KOJITAHAIbI,
KeMekiiri cTaHOK caHbl KaJIbl CTAHOK CaHbIHAH 4% e1eMiH Kypaubl.

C, =79-0,04 =31~ 3CTaHOK JieM KaObUIIaliMBbI3.

bapibeik craHokTap
> C, =79+3=82CTaHOK

3.2 Ilex :KyMbICHIBLIAPBIHBIH CAHBIMEH KYPAMBbIH AHBIKTAY
bingekre xyMbIC ICTEUTIH KYMBICIIBUIAPbl CTAHOK CAHBIMEH aHBIKTANBI.

D,-C -k, -k .82.08-
R,=—12—"—F-= 4015-82-08-1,05 =115,6 ~ 116 )KYMBICIIIBL. (3.3)
Dk, 1840-13

MyHJ1aFbl D, - )KBUIIBIK YaKbIT KOpbI, 2 Ke3eH Pp - 4015 carar;
Chrp - ©HAIPICTIK ’Ka0ABIKTAp CaHbl 82 CTaHOK;
K¢y - xa0apikTapabl oprama xykrey kodgdeuunenti. K, - 1,3;
®,, - AKYMBICHIBIHBIH >KYMBIC 1CT€Y JKBUIABIK YaKbIT KODPBbI;
K, - KonMeH xyMmbIc icTey CUbIMIBUIBIK K03 dunuenTi. K, -1,05.

CJIGC&pJ'IBIK MCXAaHHUKAJIBIK MCXTBIH KYMBICIIbLIAP CaHbIH 2-5 % cranok

YKYMBICILIBLIAP CAHBIHAH KYPau/ibl.
R., =116-0,05=5,8 = 6 )KYMBICIIIBI.
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OHIpICTIK OOJIIMHIH MEXaHUKAJIBIK KYMBICIIBLIAPHI.

D R, =116+ 6 =122 KyMBICIIBL.

3.3 MexanukajabIK 06/J1iMHIH ayJaHbIH AaHBIKTAY
Onney 6emiMiniH Oip ctaHokka 10-12 m Geminesni.
XoHy MEH JKOHFBUIAYy JKOHE akapiay oOIepalusulapblHAa KOJIaHAThIH

CTAHOKTapfa KaKETT1 OPbIH:

S14o= 79x12=948 m?

KemekIii cTaHOKKa KaXXeTT1 OPbIH:

S3a7= 3x10=30 Mm?
CrecapIblK MEXaHUKTEPIIH Kypall — caiiMaH KOSTHIH OPBIH:
Sm= 6x5=30 m?
BapJIblKk MEXaHUKABIK [IEXTHIH ayIaHbl.

>'S=948+30+30=1008 M’

3.4 MexaHuKAJbIK 00/1iMiHIH KOMeKIIIi 00JIrHIH ayJJaHbIH AaHBIKTAY
3.4.1 Tekcepy OemiMiHIH ayaaHbl Oungexk OeiniMiHIH aynaHbiHaH 3-5%

KYpau/bl.
S =1008-0.05 = 50,4 M?

3.4.2 Xenney OomiMiHIH ayJaHHI.

o __ 13282 = 3,94 ~ 4 cTaHOK (34)

-k, 2030-0,75-1

T-N
Cpaw =

D, -m

MyHIaFrbl T — KypbUTFbI OIpIIITiH XKOHACYAEr OUIIEKTIK *KYMBICKA KETETIH >KbLI

CAMbIHFBI KOCBIH/IBI YaKbIT, T — 73,2 cm/car;
@y - CTaHOKTHIH | carar iIIiHAeri )KYMBICHIHBIH JKbLUIIBIK KOPBI,

@dy - 2030 carar;
M - Ke3€H CaHbl, 2 KE3€H;
K3 - Cranok OeniMiHIH XKYKTey KO3(DPHUIIUEHTI.

Kenjiey craHOKTapra KaKETT1 OPHBIH aHBIKTAaHMBbI3.

S=4x28=112 M?
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3.5 MarepuaJjaap MeH JaiibIHIaMAIaAP/Abl CAKTANTHIH KOMMAHBIH ay/IaHbIH
AHBIKTAY

_4Q 590
* h.-M-k 2-252.1.1.03

=2,7~3M° (3.5)

MYHJIaFbl A - opTallia )KyKT1 cakTay KyHJepi, A - 5 KyH;
Q - KeII KeNeMiHIeri IiexTa OHJICNETIH  OeNIeKTepaiH
JaibIHIaMaiapbl MEH METaJlT CaHbl;
P - 1 OyifbIMFa KETETIH MaTepyal IIbIFbIHbI;
H - KoliMalTbIK ayjaHFa TYCETIH MIEKTI )KYK KOTePIMJILIIT;
K - koaddurimeHTTep: KO0 )KoHe Kipe Oepic ay/1aHbIH eCerKe aJlaThIH;
M - *KyMbIC KYpIHIH CaHBbI.
Q=P-N =15-12-10000 = 90000« = 90m (3.6)

3.6 Kypau — :kadabIK KOiiMACBIHBIH ay/JaHbIH AaHBIKTAY
Kypain - ;xabapIkrap KOMMachkiH O1JIIeK CaHbIMEH OalyIabICThI.

S=0.4-82=328M°
Kypanas! cakray yuris 6ip cinecpere 0,15 M KaOblU11aHFaH.

S =0.15-82=12,3Mm°
Konnbipreinap KoiMachl 0111eK canblHbIH (0,3 M O6JIiHTeH.

S =0.3-82 = 24,6 M?
Kypan — :xa0/1bIK KOMMaChIHBIH >KaJIMbl aydaHbI.

S =328+12,3+24,6=69,7M?

KolimaHbIH Kbl ay1aHbI:

S =69,7+3=727m>
3.7 KypacTbIpy cTeHAiHiH CAHBIH AHBIKTAaY
CrauuoHapiibl KYpacThIpy
CrnecapbJIbIK KYPacThIPY KYMBICHIHBIH €HOEK CHIMBIMIBUIBIFBI MEXaHHUKAIBIK

KYMBICBIHBIH CHIMBIMABLIBIFBIHAH 40% KeJeMiH/Ie aaMbI3.
T,=T, -04=58-0,4=232 HOpMa / caraT

Cl
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myHnarbel T - 1 caraTTarbl CTEHITErT OHIM/II KYPaCThIPY/IbIH EHOCK
CBIMBIMIBUIBIFEI .

JKyMbIcKa KaKeTTi CTEHATEP/IIH CaHBI

T.-N, _ 232-10000
@ P 4015-12

pem cp

M, = = 24 CTeH/I1. (3.7)

Crnecapb — KYpacTHIPYIIBUIAP CaHbl MbIHA (DOPMYJIAMEH aHBIKTAlMBI3.

R — Tcﬁ ) Nc6 — 2’32 10000
T @ 1840

= 63 )KYMBICIIIBL (3.8)

3.8 KypacTteipy 66JjiiMiHiH ayJaHbIH ecenTey
CepusutbIK ©HIIpicTe KypacThIpy Oemimine 1 anamra 32-35 M KaObUTIAMBI3.

S = 35x63=2205 m?

An KoliMa KypacTsIpy ayaaHbiHaH 25% Kypaiiabl.

S =0,25x2205=551,25 m®
A Kypanjap KoiiMachl KypacTeIpy ayaaHbiHaH 4% yieciH Kypaibl.

S = 0,04x2205=88,2 m?
Kannel aynansl
Senc6=2205+551,25+88,2=2844,45 m?

3.9 MexaHMKAJBIK KYPacThIpy 061iMiH/eri ;KYMbICIIBLIAP CAHBIH

aHBIKTAy
OH/1pIC )KYMBICIIBUIAPBIHBIH CAHBI.

Pup=122+63=185 anam.
Kewmexkmi xymbIctbiap Kypambl 18-25% eHIIpICTIK )KYMBICIIBUTAP CAHBIHAH.
Ps=0,25-185=46,25~47anam.
Kimni kei3meTkepiep canbl 2-3% ©HAIPICTIK )KYMBICIIBIIAP CAHBIHAH.

PMOHZO,O3 -1 85:5,55“‘6 azaaM.
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NuxeHep - TEXHUKAIBIK KBI3METKEPJIEP CaHbl OHIIPICTIK >KYMBICIIBLIAD
canbiHaH 8% Kypaiibl.

PnTp:O,OS' 1 85:14,8"’15 agaM.

EcenTey - KalbKymsSIUSsIIBIK KBI3METKEPJIEP CaHBl OHIIPICTIK >KYMBICIIBLIAP
caHbIHaH 7% Kypauipl.
Peur=0,07-185=12,95~13 agam.

3.1-Kecte - OHaipicTe KAMTBLIFAH KYMbICHIBLIAP CAHBIH AHBIKTAY.

No | JKymbIcuibuiap bapnel- | Onaipic- | Kanner | Keseruep | Kesenuep

KaTErOpHUsACHI FBI TIK 1 xe3en 2 Ke3eH
2 3 4 5 6 7

1, | Onmpictik 60 100 67,41 30 30
KyMmbIcibLiap Pr,
Kemexkiri

2. | KbI3METKepJep 3 5 3,37 2 1
PBCH

3, | Kemexui 15 25 16,8 7 8
KyMmbicuibLap Py,
Kimmn

4. | KpI3METKeEpIIep 2 3,33 2,24 1 1
PMOH
Ecermmi

5. | KbI3METKEpJIep 4 6,66 4,49 2 2
Pen

6. | HkeHep 5 833 | 10,11 3 2
KbI3METKEP Purp
Bapibirsl 89 100 45 44

3.10 KbI13bIMeT KOpPCETY MeKeMecCiH xo0anay
KaHTOpBIK KYMBICIIBUTAPABIH KEPIHIH ayJaHbIH €CEeNnTey.

3.10.1 KaHTOpIIBIK KYMBICIIBUIAPIBIH KEPIHIH KOIEMi op KyMBICIIbIFA 3,25M?
OemiHenl
S = 3,25*9=29.25 m?.
3.10.2 Kuim mientiHerin 6eame
MexaHuKaIbIK-KYpacThIpy LEXbI TaJlalTapblHa,CAHUTAPIIBIK HOpMaJIapblHa cait

01p sxkymbicibira enmeMi 330*500 OonateiH sxeke mkad 6omysl Tuic. Korapsl Oeik
neH mkad yCTiHiH apackl 1,5M, KaObipra MeH mkad apacblHaH OTy KEeHJIr 2M-IeH

49



KeM OosMaysl kepek.Exi aakThl UIriin apacsl 3M-1eH ToMeH 00amaybl kepek. Exi
KaKTHI UITIII apackl 3 M — JIeH TOMEH 0oiMaybl Kepek. Al 5 KaTapiibl OoiFaH
JKarmaiijga:

b=6-05+3-1.0=6m

Kuim 1UIrim y3bIHIBIFbL:

| = % -0.33+6=10.895m
Kannel enmemi:

|-b=6-10.895=6537 M

3.10.3 XXysiHaTeiH GONTME

Kpan MeH KyBIHFBIIITAp CaHBI €H aJ1aMbl KOTI aybICKIM/IAFbI a/1aM CaHbIH
anamsbI3. 5 agamra 1 qym kenetin 6osca, 49/5~10 nym anamsbiz. OHbIH 7 €p agamra
apHaJica, KaJraH 39Mell alaMFa apHaJFaH.
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KOPBITHIHIBI

JuniaomaplK  ko0ajia KYMBICIHIBI MIIIIMOUTIK IIBIFAPATHIH MEXaHUKaJIBIK
KYPAacCTBIPy TEXHOJIOTHSUIIBIK MPOIECCl MEH IeX >K00achl YCHIHBLIFAH, all JKOOAHBIH
TEXHAJOTUSUIBIK ~OeJiMiHAe OUIIKTIH MEXaHHMKAJIbIK OHJIACY TEXHAJIOTHUSCHIHBIH
*o0acel kepceTureH. J(MmIOMABIK k00a OOWBIHIIA TOMEHJET1 KOPCETKIITepre ue
OOJIIBIK:

ABTOMATTaHIBIPYABl KOJNJIaHY apKbUIBI HETI3TI MEH KOMEKII YaKbIThI MEH
€HOEK CBIMBIMJIBLIBIFBIHBIH TOMEHICY1.

Korapbl nonmikTi JalblHAaMa aidy YpAICI apKbpUIbl ©HJACY amalllapblHbIH
azanysl.
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