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BBE/JIEHHE

Tema moero numaomMHoOro npoekta «Pa3paboTka TEXHOIOTHIECKOTO
nporiecca Mexanudeckoit oopabotku neranu [IOJIYMYDTAY.

[{enbr0 TUTIIIOMHOTO MIPOEKTA SBISETCS pa3padoTKa TEXHOJIOTHIECKOTO
mpoliecca Ha MeXaHU4IecKyto 00paboTky nmeranu [lomymydTa.

O6bekToM paboTh! sBisieTcsa pabounii yeptéx neranmu [Homymydra.

AKTYaJlbHOCTh TEMATUKH JUIIJIOMHOI'O ITPOEKTA 3aKJIFOYAETCS B
3aKPETUICHUH MOTYYEHHBIX TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX HAaBBIKOB B
00J1aCTH TEXHOJIOTUU MAIIMHOCTPOEHHUSI: BEIOOD THIA MPOU3BOJICTBA, PacUeT
OMEpPalMOHHBIX Pa3MEpPOB 3ar0TOBKH, pa3padOTKa MapIIpPyTHOTO U
OIEPAIMOHHOI0 TEXHOJOTMYECKOTO Ipoliecca 00pabOTKH I€TalH, pacueT
PEXKUMOB pe3aHusl, HOPMUPOBAHUE ONEPALIAN.

Pabora cocTouT u3 Tpéx vacTei.
PacueTHO-nIOsICHUTENIbHAS 3AIIUCKA, KOTOPAsk COACPKUT:

71, TJI€ PACKPbIBAIOTCS TAKUE

HNuadopmanmonno-anai c
MomoHib e BRP-AGH Kitou!
P ncTBY, Tp afiush, ipenbs pre e T "

ACTaJIN; aHAJIN3 TCXHOJOTMIHOCTU KOHCTPYKIIMKU ACTAJIHN.

NNLLIBM-BKD~CAMURE -

IIPOM3BOJICTBA M €T0 KPaTKask XapaKTEPHUCTHUKA; BEIOOP M TEXHUKO-$KOHOMMYECKOE
000CHOBaHME METO/Ia MOTYUYCHHsI 3aTOTOBKH; pacdeT OCHOBHBIX Pa3MepoOB
3aroTOBKH U pa3paboTka e€ yepTexa; pa3padoTka MapuipyTHOTO U OTIEPAIMOHHOTO
TEXHOJIOTHYECKOT0 MPOIIECCOB 00Pa0OTKHU JIeTain; 000CHOBaHKE BBIOOpa
OCHOBHOTO TEXHOJIOTUYECKOTO 000PYIOBAHMSI U TEXHOJIOTHUECKOH OCHACTKU;
000CHOBaHNE BHIOOpA U OMHCAHUE PEXKYIIETO HMHCTPYMEHTA U U3MEPHUTEITHHBIX
CPEJICTB; BHIOOpP CTATUCTUUYECKUM (TaOIHMYHBIM) METOJIOM IMPOMEKYTOTHBIX
(omepaIMoOHHbBIX ) MPUITYCKOB U PacueT OMEPAIMOHHBIX PA3MEPOB C JAOMYCKAMH;
pacyeT v Ha3Ha4YeHHeE (110 CIIPABOYHBIM MaTepHuaiaM) PeKUMOB PE3aHMs; pacueT
TEXHUYECKOW HOPMBI BPEMEHH.

B KOHCTPYKTOPCKOM pa3jielie BBINOIHAETCS MPOSKTUPOBAHNE KOHTPOJIBHO-
U3MEPUTEIHHOTO UHCTPYMEHTOB.

B cnenmanbHOM pasnene pazpaboTaHa ympaBisomas mporpaMma Jiis
CTaHKa C MPOTPAMMHBIM YIIPaBICHHUEM.

B oprann3anmoHHO-3KOHOMUYECKOM Pa3eiie BBITTOIHIIOTCS PacuyEThl
YUCJIEHHOCTH pabouero nepcoHaia, 000py0BaHusl, 3apad0THOM MIaThl pabovuX,
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KQJIBKYJISITUS ITOJTHOM CEOECTOMMOCTH 3aroTOBKH, pacueT CBOOOHOM OMTOBO-
OTIYCKOH IIeHBI JCTaIH U TUTAHUPOBaHUE yJ9acTKa

['padprueckas yacTh cOCTOUT U3 pabOUETO YEepPTEKA JIeTaau COBMECTHO ¢ 3D
MOJIEIIBIO, YEPTEKA 3arOTOBKH, pab0OYETo YepTexka Cpe/ICTBA TEXHUIECKOTO
KOHTPOJIS, 3CKU30B KapT HAJIAKH.

Pabora BbIMoIHEHA B KOMITBIOTEPHOM BapUaHTE C MCIOJIB30BAHUEM
nporpammbl Microsoft Word, mporpammel rpagudeckoii cucremsl T-Flex Bepcuun
17.

[Tomowib ¢ BKP noa knwou!
NULIEeM-BKp-caMUn.pd
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1 MndopmarimoHHO-aHATTUTUYECKUN pa3en

1.1Cny>xe0HOe Ha3HAYEHWE U KOHCTPYKIIUS JICTalIH.

Hetans [TonymydTa u3roraBiamBaeTcst U3 yriaepoaucTol KOHCTPYKIIMOHHOU
kauecTtBeHHOM ctanu 45 'OCT 1050-2013.

[TonymydTa mnpenHazHaueHa I TEpeaadd BPAIIATEIIbHOTO JIBYXKCHUS W
Bpalaloliero MOMEHTa C OJHOrO0 Bajla Ha JApyrod WIM Ha CBOOOJHO
BpAIIAIONIYIOCs HAa HEM JeTanb (COOpOYHYIO E€AWHMILY), IIKWBBI, COCIUHCHHBIC
HETIOCPEICTBEHHO C BEAYILUM UJIM BEAOMBIM BaJOM.

[Tonymydra npeacrapiaseT coOOW TeIO BpalleHUs] CTyNeH4YaTod (pOpMBI CO
CKBO3HBIM OTBepcTue auamerpoM 46H7 mox BBIXOJHOW KOHEI Baja W
rabapuTHBIMU pazMepamu: guameTrpoM 170 u oO1ient AIuHON neTanu §6mMMm.

Co CTOpOHBI CTyIIEHH ﬂHaMeZio<M 170MM BBITIOJTHEHO PACTOYHOE OTBEPCTHE

[lomots-c BRI -noa kittoy!

IJIMOCB 1 BOCEMb paJuaIbHBIX OTBCpCTI/Iﬁ ANaMETpOM KOTOPLIC CIIyKaT B

Ha crynenn agmametrpom 90 MM BBINOJIHSETCS TIyXOM IIMOHOYHBIN Ma3
mupuHOM 14N9, oH mpeaHaszHaueH g coeauHeHus IlomymydTsl ¢ snemeHTOM

prrDﬁ ACTalIk € LCJIbIO I€PCAauu KPYTAIICTO MOMCHTA.
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[Tomowb ¢ BRKP 16O kntouy!
MAtTEM=-BKp-Camn.pd

N3 ocHOBHOW Haamucu yepTexka BuAuM, uto aetaib [[OJIYMYODOTA
W3rOTaBIIMBAETCA W3 YIJIEPOJUCTOM KOHCTPYKIMOHHON KauyeCTBEHHOM cTtanmu 45
I'OCT 1050-2013.

JlaHHBIE Marepuanm TpPUMEHSIETCS JUIsli MW3TOTOBJIICHUS  YJIy4YIIAaeMBbIX,
HOPMAJIM30BAHHBIX, C TOBEPXHOCTHOM 0OpabOTKON jeTanell MOBBIIIEHHON
MIPOYHOCTHU: PACHPEACTUTEIIBHBIE W KOJEHYAThle Bajbl, KYJAUKW, LWIUHIPHI,
OaHIaXu, MIMUHIETH, IECTePHH, BaJI-IIECTEPHH, IPYTUE U3ICITH.

OteuecTBeHHBIMU aHajioraMu  sBjsoTcs  craaud: 40X, 50, 50I2;
3apyOexHbiMu aHajoramu - 45, 45H, ML45, SM45, ZG310-570, ZGD345-570
(Kuraif).

Cranp 45 mocTaBiIeTCS HAa PHIHOK B BUJIE HECKOJBKHMX PAa3HOBUIHOCTEU

COpTaMCHTA: B IIPYTKaX pa3HoOro KaJII/I6pa, TOJICTBIX U TOHKHX JIMCTOB, CTAJIbHBIX
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JIEHT U T0JIOC, pa3HOOOPa3HBIX MPOBOJIOK (HAIPUMEp, JUIsl U3TOTOBJICHUS! KAHATOB
U3 CTaJU U KOBKH), TPYO, MOKOBOK M KOBAaHHBIX 3arOTOBOK.
XuMmuyeckuil coctaB ctainu 45 ykazaH B TaOnuue 1.1, MexaHuueckue

cBoMcTBa - B TaOnuie 1.2, dusnueckue cBoiictBa — B Tadnuie 1.3.

Ta6muna 1.1 — Xumunueckuii cocras ctanu 45 TOCT 1050-2013

Martep OCHOBHble XMMUNYECKME aneMeHTbl, %
nan ene | Mapra | Yrnep | KpemH | Meab | Huke | Xpom | Mbiww | Cepa | Pocod
30 Hel, oA umn Cu b Cr bAK S op
Fe Mn C Si Ni As P

Ctanb | 9697 | 0,500 | 0,42+0 | 0,17+0 | 0,25 | 0,25 | 0,25 | 0,08 | 0,04 | 0,035
45 ,80 ,50 37

Tabnuua 1.2 — MexaHquc MG __ u 45
[10 s Gtk nA THOY
T™n n- e yonvlie ‘ e
6, %

o1, H/mm? e pas3pbIBy Og, KCU, nnou.l,ap,m

H/mm?2 KK/ M2 epeyHoro

HIVAINETS1V,EH2340 ~A N1/ l Ceferin ¥, %
st 5 600% N -’ Y’ 5. A0

Taomnuua 1.3 — dusnueckue cBoiicTsa ctaiu 45

MaTtepunan MNnoTHOCTb YpenbHan Moaynb ynpyroctm E,
maTtepuana p, Kr/m3 TennoemrkocTb C, Mlla
[k /Kr-rpag,
Cranb 45 7826 473 2000

MJIK 01.01 PII-TM-(15.02.08)-23-22



1.3 TpebGoBanHwus, peabABISIEMbIC K TTOBEPXHOCTIM JCTaTU

Ha pabouem ueprexke peranu I[IOJIYMY®DTA ykazansl TpeboBaHus,
NpeabsIBIsIEeMble K TOYHOCTH M3TOTOBJICHUS TOBEPXHOCTEH, MPEACTaBICHHBIX B
Tabnuie 5

Ha pucynke 2 m300pakeHbI CXEMBI PACIIOIIOKEHHUS TOJIeH TOIMyCKOB Ha
HEKOTOPBIC pa3Mephbl, B3SIThIC U3 TaOIHIILI 5 (BEIOOpPKA).

AHanu3 BBISBICHUS DJIEMEHTApPHBIX IMOBEPXHOCTEH IOCIE MEXaHUYECKOU

00paboTKM MoKa3aH Ha pUCYHKe 3. Pe3ynbTaThl aHamu3a CBeICHBI B TAOIHILY 6.

Tabnmna 5 - TounocTHBIE XapakTepucTuku moBepxHocTer aetanu [IOJIYMY®DTA

Ucn Cucrema Otkndégaing Bep Hwx Han Hau Hon ITap
OJIHU JuTE XHee Hee 001B MEH YCK amer
TeJlb T OTKJI OTKJI 1007071 bILIN TD, p
HbIE TOYH OHEH OHEH npen 71 Td, mep
pasm ocTu ue ue €JIbH npen MM 0XO0
epbl pa3m pasm BII €IIbH BaTo
neTa epa epa pasm BIif CTH
1, ES, El ep pasm Ra,
, el, a €Pn 4
OMQOLLb ~NOKNH0Y
a n,
x,L dmi
a n,L
nuilemM-BKp-Cargit:
, i
, MM
d170 Ban h 14 -1 170 169 1 6,3
1156 OtBepctue H 10 +0.160 0 156.16 156 0.160 6,3
86 Bue cuctemsr | IT +0.435 | -0.435 | 86.435 | 85.565 | 0.870 6,3
15 Bue cuctemsnl | IT +0.215 | -0.215 | 15.215 | 14.785 | 0.430 6,3
14 Bue cucremsr | IT +0.215 | -0.215 | 14.215 | 13.785 | 0.430 6.3
45 Bae cuctemsl | IT +0.310 | -0.310 | 45.310 | 44.69 0.620 6,3
42 Bue cuctemsr | IT +0.310 | -0.310 | 42.310 | 41.69 | 0.620 6,3
1146 OtBepcrue H 7 +0.025 0 46.025 46 0.025 0,8
1190 Ban h 14 0 -0.87 90 89.13 | 0.870 6,3
3 Bue cuctemsr | IT +0.125 | -0.125 | 3.125 | 2.875 | 0.250 0,8
36 Bre cuctemsl | IT +0.310 | -0.310 | 36.310 | 35.69 0.620 0,8
1.6x45 | Bue cucremnr | IT +0.125 | -0.125 | 1.725 1.475 0.25 6.3
14 Bue cuctemsr | N 9 0 -0.043 14 13.957 | 0.043 3,2
L1180 Ban k 6 +0.021 | +0.002 | 80.021 | 80.002 | 0.019 6,3
171 Ban h 14 0 -0.74 71 69.26 | 0.740 6,3
118 OtBepcrue H 14 +0.36 0 8.36 8 0.360 6,3
(1148 OtBepcTue H 14 +1 0 149 148 1 6,3
15 Bue cucremst | IT +0.215 | -0.215 | 15.215 | 14.785 | 0.430 6,3
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| 0142 | Omsepcrme | H | 14 | +1 | o | 143 | 142 | 1 | 63 |

005 i

Dir=6i |
Dra=6025 i

. O
D61 —~

o= /(01
69 7 |

Pucynok 1,1 — cxeMbl pacnonoxeHus mojaen J0MyCKOB Ha pa3Mephbl:

a) 3170 h14(.,) 6) G46HT(+0025)

[Tomowib ¢ BKP noa knwou!
NULIEeM-BKp-caMn.pd
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9

PucyHok 1,2 — AHanu3 BbISIBJIECHUS 3JIEMEHTAPHBIX TOBEPXHOCTEN MOCIIE

[Momowb ¢ BRP fiog kntou!

Tabnuua 6 — AHanu3 BbISBIICHUS 3JIEMEHTAPHBIX TTOBEPXHOCTEH mocie

mepoxoBatoctu Ra,
MKM
1,2,3,6,8,13,14 6.3 TexHOMOTUYECKHI epexo/1: TOUCHUE
7 0.8 TexHonornyeckui nepexoi: CBepacHue
4 0.8 TexHOoIornueckuit nepexon:
bpe3epoBanue
10 6.3 TexHOMOTUYECKH Mepexo/1: CBepIIeHNE
11,12 6.3 TexHoNMornyecKui nepexon;
bpesepoBanue

TexcroBas nH(pOpMaLMs Ha YEPTEKE:
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O6mue gomycku o I'OCT 30893.1-mk: ms orBepcTuii-H14, s Banos

-14, ocranbusie . s orBepctuii-H14 — oOuiue nomycku [uist OTBEpCTUi

Ha3HAYEHBI MO KBanuTeTy 14 ¢ oCHOBHBIM OTKJIOHeHHeM H; mis BanoB - H14 —

O6HII/I€ JOITYCKHU JJIsI BAJIOB HA3HAYCHBI 110 KBAJIUTCTY 14 ¢ OCHOBHBIM

OTKJIOHEHUEM h; ocTanbHbIe - O0IIUE JOMYCKH ISl OCTAIBHBIX Pa3MEPOB

Ha3HAa4YCHEI I10

KBaJIUTETY 14 ¢ OCHOBHBIM OTKJIOHEHHUEM .

2 *O0ecned. MHCTP. — pa3MepPhI MO 3HAKOM * 00ecTieUnBaOTCs

UHCTPYMEHTOM.

3 IlokpeiTe XuM. OKC. — Ha MOBEPXHOCTAX AETAIN IPUMEHAETCS

XUMHUYCCKOC OKCUAWMPOBAHUC JJIA 3allIMThI OT KOPPO3HUHU B YCIIOBHAX

OKCILTyaTaluuu.

B npaBoM BepxHEM yri1y yepTeka yKa3aH OO mapaMeTp IIEpOXOBATOCTH

Ra=6,3 MKM. 9TO TOBOPUT O

TOM, UTO II

[10MO bty G
nMwemM-BK

BEPXHOCTH JECTAIU C HEYKa3aHHOU

’ noa Krou!

-CaMI

1.4 Pacder nokazaresneil TEXHOJOTMYHOCTH KOHCTPYKIUHU JIET

PP

Tabmuua 1.1- Pacuér geranu — [IOJIYMY®DTA Ha KOIMYECTBEHHYIO TEXHOJIOTHYHOCTh

Ne | Unentnunsle | Pazmep | KBamurer [Tapamerp VYuudukamua | IIpumeuanue
Mo | MOBEPXHOCTHU TOYHOCTH | IIEPOXOBATOCTH pasmepoB
BE
px
HO
CT
u
1 - 36 14 6.3 CTaHJIapTHBIN Hnuna
2 - 3 14 0.80 CTaHJAPTHBIN JUTHHA
3 - 46 7 6.3 CTaHJAPTHBIN JIAAMETP
4 - 90 14 6.3 CTaHIAPTHBIN JUaMeTp
5 - 42 14 6.3 CTaHJAAPTHBIN JJIAHA
6 7-10 1.6 14 6.3 CTaHJIapTHbIN dacka 45°
11 - 45 14 6.3 CTaHJAAPTHBIN JUTAHA
12 - 86 14 6.3 HECTaHJAPTHBIN | IJIMHA
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13 - 14 14 6.3 CTaHJAPTHBIN JJIAHA
14 - 86 14 6.3 HECTaHJAPTHBIA | JUTMHA
15 - 15 14 6.3 CTaHJIapTHHIN JUTUHA
16 - 156 10 6.3 HECTaHAAPTHBIN | TUAMETP
17 - 170 14 6.3 CTaHJApTHBIN JUaMETp
18 - 7.5 14 6.3 CTaHJIapTHHIN IIMPUHA
19 - 14 9 3.2 CTaHJapTHBIN IUpUHA
20 - 0.7 9 3,2 HECTaHJAPTHBIA | pagnyc
21 - 80 6 6.3 CTaHIapTHHIN JTUaAMETP
22 - 71 14 6.3 CTaHJApTHBIN JIUAMETP
23 24-30 8 14 6.3 CTaHIapTHBIN JTUaAMETP
31 32-38 22 14 6.3 CTaHJIapTHBIN rpagaychbl
39 40-46 15 14 6.3 CTaHIAPTHHIN IUpUHA
47 - 142 14 6.3 HECTaHJAPTHBIA | TUaAMETP
48 - 148 14 6.3 HECTaHJAPTHBIA | AMAMETP
Bcero nosepxHocreii:48
YHubHUIMpoBaHHBIX pa3MepoB: 42
M neHTuYHbIX MOBEPXHOCTEM: 29

EEAORTZOS L~ HTLD KW |

.‘?363(\/)

7 Odwwe dongoxe no FOCT 30893 1 -mk: 14 - dag omBepomud, his
28 — g Banol) =2 - Gne ocmans e

2 " Pasmeg odecnewifaemes PEXYLLN LHCTDYMERTION

271

MK D107 - TM-(6.0208)-01-23

N Ompodomca demany |2 | Moo oo
L5 nﬂﬂgwy@m K3
KORHECTOERHYD
TEXHOADZU AL e

o [ 70 ¢ domg | eoweed W | 0P g | T00 o Gomg

DBk

Al g

Lmase 45 FOCT-EBD208

Koo

OmnpenensieM Kod)PUITUEHT YHUPUKAIIUA KOHCTPYKTUBHBIX 2JIEMEHTOB
neramm K, , mo popmyie:

Ky.aza
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rae Oy.o— 4uciIo YHU(UIUPOBAHHBIX TUIIOPA3MEPOB KOHCTPYKTUBHBIX

3JIEMEHTOB PE3b0BI, OTBEPCTHS, TaNTENH, GaCKu U T. ., 0, ,=42;

(0, — 4KCIIO TUIIOPA3MEPOB KOHCTPYKTUBHBIX 3JIEMEHTOB B u3nenuu, Q,=48.

K,,==03875,

IIpu Ky ,> 0,65, To ectb 0,875 > 0,65— netanb umeeT B OOIBLUINHCTBE
yHU(DUIIUPOBAHHBIC IOBEPXHOCTH, CIIEIOBATEILHO, IETalh TEXHOJIOTHYHA.

OmnpenensieM K03 HUIIMEHT TOYHOCTH MOBEPXHOCTHU JeTanu K mo
dbopmyiie:

)

rac Acp— CpeI[HI/Iﬁ KBAJIUTCT TOYHOCTH O6pa6OTKI/I, OoIIpCACIIACTCA 110

dbopmyiie:

cp~r

rne A — KBaJIUTET TOYH

[TomoLlb-6-BKR-Reg knrou!

> n; — 00I11ee YUCIIO Pa3MEPOB COOTBETCTBYIOIMIETO KBATUTETA.

nULLeM-BKp~-caMn.pd
Kpou = 1-;
Kpou=1-= 0,827

Ipu K,p.> 0,5 => 0,827 > 0,5 — netanb TEXHOJIOTUYHA, TaK KaK HE
SIBIISIETCS] TPYAHOOOpadaThIBA€MOM M BEChbMa TOYHOM, YTO TOBOPHT O €€
TEXHOJOTHYHOCTH.

Onpenengem ko3P duimeHT mepoxoBaToctu Ky, 10 popmyie:

Kwep e
rne b, — cpenHss BeaUMYUMHA KOX(P(QHULIUEHTA NPUBEACHUS, MKM,
ompenensercs no Gpopmyie:
bep=,

rae b — BenuuuHa ko3P duiiieHTa TPUBEICHUS, MKM;
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Riwep ~ —  YNACIO  TIOBEPXHOCTEHM  COOTBETCTBYIOIIETO  IapaMeTpa
HIEPOXOBATOCTH;

Y Miwep— OOIIEE YHCIO MOBEPXHOCTEH COOTBETCTBYIOLIEIO Iapamerpa

IIIEPOXOBATOCTH.
Kmep =
Kiep ==0,37.
IIpn  K,e> 0,16 => 037 > 0,16 — nperanp HE OTHOCHTCS K

TpyJaHOOOpabaThiBaeMOM, TaK KaK MMEET HEBBICOKHU IMapaMeTp IIepOXOBaTOCTH
MOBEPXHOCTEH, UTO TOBOPUT O €€ TEXHOJIOTHYHOCTH.

[Tomy4yeHHbIE pe3yJIbTaThl 3aHOCUM B CBOJIHYIO Tabiuiy 1.2 u cpaBHUBaeM

HX IIOKAa3aTCJIi C HOpMaJIbHBIMHA

kod(durmenra TEXHOJIOTUIHOCTH

KOHCTPYKIIUU
r eT
Q, 875

yHUDHUKAITIN
KOHCTPYKTHUBHBIX
AJIEMEHTOB JIeTalH
K .9

Koadpurnment K04 0,5 0,827
TOYHOCTH
MMOBEPXHOCTEN
netanu K.,

HOPMAQJIBHBIN | pacyeTHBIN

Koaddurment Kuep 0,16 0,37
IEPOXOBATOCTH
MMOBEPXHOCTEN
neranu Ky,
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BrIBOA: meTanbh TEXHOJIOTMYHA IO BCEM napamMeTpam: Ky.a, Kmoq, Kmep

[TomoLils "€ BKP noa knrou!

2.1 O6ocHOBaHME BHIOOpA THTIA TPOU3BOJCTBA M €TO KpaTKask XapaKTEPUCTHKA

NULLIEM-BKP-CaMI.p

B 3aBucumocTH OT porpaMMsl BeIIIyCKa HW3JEJIMN U XapaKTepa U3rOTOBIISIEMOU
IPOAYKIMY Pa3INyaroT TPU TUIA NPOU3BOACTBA: €IMHUYHOE, CEPUMHOE U
MacCcoBOE.

[Ipu macce aeranu — noaymy@dra v roJOBOM BBIYCKE MIT./TOJ IPUHUMAEM
CpelHecepuiiHOe MPOU3BOJICTBO.

CpennecepuitHoe MPOU3BOACTBO — TUI IPOU3BOJICTBA, XapAKTEPUIYETCs
OTrpaHUYEHHOW HOMEHKJIATypO U3JIeTTUH, U3rOTOBJISIEMbIX NTEPUOIUYECKH
MOBTOPSAIOIIMMHUCS NApTUSIMHU, U CPABHUTEIBLHO OOIBIIMM 00BEMOM BBIITYCKa, B
CpPaBHEHUH C €AUHUYHBIM ITPOU3BOJICTBOM.

B cpennecepuitHOM THIIE TPOU3BOACTBA UCIIOJIB3YETCS YHUBEPCAIBHOE,
Crienmanu3upoBaHHOE U YACTUYHO CIIEUAIbHOE 000pYI0BaHUE.

2.2 TexHUKO-9KOHOMUYECKOe 000CHOBAaHNE BHIOOPA 3arOTOBKHU
Hcxons u3 KOHCTPYKIMU JETaIN MOXKHO BBIOpaTh 1 croco0 mnoixydeHus

3arOTOBKH:
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1 crioco6 — ropsiyasi MOKOBKA;
PaccMmoTpum nanHbIf cioco0.
[IpoexkTupoBaHue 3aroTOBKY — MOKOBKH IIITAMITOBAHHOMN
Wcxonubie nannblie: getanb — [lonymydra
O6opynosanue: I'KILIT
Harpes 3arotoBku WHIYKIIMOHHBIN
Marepuan: KoncTpykiimoHHas ctaib
Macca neranu m,;=4,6 xr
1. Ompenensiem Maccy MOKOBKH TI0 popmyIie:
rae K, — pacuérnblii ko3 dumeHt
K,=1,6 [TOCT 7505-89, npui. 3]
2. KoaddurmeHT ucnosb30BaHus MaTepraia MTYYHON 3arOTOBKH

ompenensercs 1o hopmyre:

[Tomowb-¢.BKP noa knrou!

myp-Macca 3aroToBKu, my=7,36 Kr
p ==62% p ‘
CTouMOCTh IITYYHOM 3arO0TOBKH OTpeenseTcs no Ggopmyre:

rae Cy- neHa

3. OmnpenensgeM Ki1acc TOYHOCTHU [puil. 1]
[Ipnanmaem T4

4. OmnpenensieM rpynmy cranu [Tadm. 1]
[Iprnanmaem M2

5. OmnpenensieM CTENEHb CIOXKHOCTHU [ITpuUIL. 2|
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U3 cooTHOIIEHN S

[IprHMMaeM CTEneHb CIOKHOCTU MOKOBKH: C2

. OmpenensieM UCXOIHBIN UHIEKC [Ta0. 2]

[Tpunumaem unpaexc 13

OrnpenensieM OCHOBHbIE MPUITYCKHU Ha pa3Mepsbl [Tao. 3]
- s e 86 Ra=6,3 To=1,5 mMm

- ms ymHel 41Ra=6,3 To=1,5 mm

- nasa quametpa 170 Ra=6,3 To=2,2 mm

- st auametpa 80 Ra=6,3 To=1,5 mm

. OnpenernsieM JONOJHUATENIBHBIE IPUITY CKU:

-CMEIIEHHUE 110 MTOBEPXHOCTHU pazbeMa mrammna [Tadi. 4]
T gon = 0,3 MM
OnpenernsieM pa3Mepbl TOKOBKH:

utst maHel 86: 86+(1,5+0,3)-2=89,6Mm

[Tomontsec BKP noa kntou!

st ubebel 41: 41+(1,5+0,3)-2=41,6Mm

MUIIEM=-BKR-CAMN.pE

npuHumaem 174

st quametpa 90: 90+1,5-2=93 mm

OmnpenensieM q0MycKaeMbIe OTKIIOHEHHUS Ha pa3Mephl TOKOBKH [Ta01. 8]
%)

%)

10.OnpeaensieM MTaMIIOBOYHBIE YKIOHBI [Ta0d. 18]

- HA HapyXHbIE IOBEPXHOCTU MPUHUMAEM 7°

- Ha BHYTPEHHHUE TTOBEPXHOCTH MPUHUMAEM 3°

11. Onpenensiem paanyc 3akpyriieHus [Tadm. 7]

[Ipunumaem R=3,6Mm
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12. OnpenensieM HEYKa3aHHbIE AOIYCKU PaANyCOB 3aKpyrieHui [m. 5.16,

Tadm. 17]
?

[ lomoLlb

\

By
+
\\\
‘\\ {

46+16

0 Knoy!

nULeM-BKp-caMun.p@d

PucyHoK 2 —uepTtexk getanu Nonymydra ( 3arotoBKa ropayvas NoOKoOBKa)

2.3 Pa3paboTka MapipyTHOr0 TEXHOJIOTHYECKOTO Ipolecca 00padoTKu

Tabnuna 1 — MapuipyTHBIM TeXHOJIOTHYECKHI MPOIIeCC U3TOTOBICHUS JeTalu

[NOJIYMY®TA
Howmep u TexHonornueckoe CopepxaHue onepanuu
HAaWMEHOBaHHE obopyoBaHue
onepaluu (ocHacTKa)
1 2 3
000 - 3arotoBka — MOKOBKa (pHc. 2),
3aroToBUTEIbHAS 86+0,43 mm x mm (LxD) (maptus), MaTepuan

Cranp 45 I'OCT 1050-2013

005 TexHuyeckuit
KOHTPOJITh

IUIMTA IOBEPOYHas
I'OCT 10905-86

- IPOBEPUTH HaNTMUME cepTudukara Ha
MaTrepual 3arOTOBKH, COOTBETCTBUE €r0
TpeOOBaHUSM UEpTEKa U HATTMUUE B HEM
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OTMETKH BXoaHoro koHTpousa OTK;
- IPOBEPUTH COOTBETCTBHE MApPKU

010
MapxupoBouHas

Mapkep

- MapKHPOBaTh 0003HAYCHHE JCTAIN HA
oupke:

11-111-8-3 TOCT 8479-70;

- KOHTPOJIb UCIIOJJTHUTCIIEM

015 MapupytHas

Tapa 1nexoBas

- IOCTaBUTh 3arOTOBKU Ha Y4aCTOK
MEXaHHUYECKON 00paboTKH

020
Mauoronenesas
qIry

MHuoro1iesneBoii cTaHoK

mox. TC172004 ¢

YITY SIEMENS 828

CM. TEX. POLIECC

025 ITpoxyBouHast

KOMITPECCOP
MHEBMATUYECKUN

- IPOAYTH J€Tallb OT 3arpsA3HEHUN U
IIPOTEPETh HACYXO;
- KOHTPOJIb MCIIOJIHUTEIEM

030 Texanueckuit
KOHTPOJIb

OMOLLIE
nuLle

IUIATA TTOBEPOYHas
I'OCT 10905-86

, C B

M-BK

—TIPOBEPUTH JIETaIh BHEITHUM OCMOTPOM Ha
COOTBETCTBHE TPEOOBAHUSIM YEPTEXKa;

— TPOBEPUTH OTCYTCTBHUE MEXaHMUECKHUX
MTOBPEKICHU;

—IIPOBEPUTH IIEPOXOBATOCTH MOBEPXHOCTEMN
JIETalld Ha COOTBETCTBHE TPEOOBAHUSIM

@ €K . K €

—IpOBEPUT
yepTrexe (CM. KOMMIEKHE JOKYMEHTOB);
—IIPOBEPUTH JIOMYCK;

IIPUEMKY

HYIO

|

035
MapKnpoBo4YHan

IUIUTA [IOBEPOYHas
I'OCT 10905-86

- MapKHpOBaTh 0003HAYCHUE JETAIN
COTJIACHO YEPTEKY;
- KOHTPOJIb UCIIOJHUTEIEM

040 KoHcepBaumsa

Tapa 3aBoACKas

- HaIllpaBUTh 110 MApLIPYTy COTJIACHO
BEJIOMOCTH

2.4 Pa3paboTka onepaimoHHOI0 TEXHOJIOTHYECKOro Imporecca 00padoTKH JIeTallu

HaumenoBanu | [Tomymydta Texnuueckre JaHHBIE CTaHKa
e
JIeTaJIn
Pop 3aroroBku | IlokoBka o MM | CTaHOK U BricoTta KomnuectBo | KoanmgecTBo
u ee pazmepel | L= MM €ro MOJIeJIb | IIEHTPOB U ocel HIMUHIEIEH
paccTositHue

MCKIY HUMHU,

MM
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[10

pasmep (15)

Marepuan Crans 45 TC172004 | 490x450 JocuXuZz 1
Homep n Homep n Howmep u conepxanue [Ipumeuanue
HaMEHOBAaHHE | COACpIKAHUE nepexoja (CHOCKa Ha ACKHU3)
oreparuu yCTaHOBa
020 I | YcranoBurs,
MHoroueneast BeiBepurts,
qiry 3aKpEIUTh,
CHSITb.
1 | ITonpesats TOpen u
IIPOTOYUTH AUAMETD,
BbIJIEPKAB pa3Mephl
(1),(2)
3 | Cnenatp ¢acky,
BbIZIEpKaB pazmep (3)
4 | Pacrounts oTBEpCTHE,
BBIZIEpKaB pa3mepsl (4),
MOUb C BEE-FOO KIHC
ACTOUITH OTBEPCTHE
BBIZIEpKaB pa3mepsl (6),
AnNLHeM-BKD-CaMiA. D0
6 | BepauTh 8 OTBEPCTUH B
pazmep (9)
7 | Honbutk 8 muIuIes B
pasmep (10), (11)
8 | Cepnuth oTBEpCTHUE
HACKBO3b BBIICP)KAB
pa3mep (12)
9 | PaccBepiuth oTBEpCTHE
BbIZIEpkaB pazmep (14)
1 | Crenatb BHYTPEHHIOKO
0 | dacky BeImEpxKaB

I | YcranoBuTs,

I | BeIBEpUTS,
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3aKpCIUTD,

CHATH.

1 | I[logpe3ats TOpel 1
MPOTOYUTH JUAMETP,

BBIJIEPKAB pa3Mephl

2 | TounTh NOBEPXHOCT,

BBIJICPKAB pa3Mep

4 | Ilonpesats TOpe,

BBIJIEPKAB pazMep

5 | Cnenatp dacku

6 | Caenarb BHYTPEHHIOIO

dacky

7 | ®pesepoBarth mas,

BBIJIEPKAB pa3Mephl

[ TOMBts € Bif*Fef-ioY!

OIICPAIMOHHBIX PA3MCPOB C AOITYCKAMM.

NMNTEICM=BRD=CaMW, ”
| |
nepexoaa BEPJIUTE OTBEPCTUC B MCDPhbI COrJIaCHO BCKI/IS}’

[Tepexon 1 — CBepauTh oTBepcTHE, BhIAEPKaAB pa3Mepsl (1) u (2), coriacHo 3CKU3y
(puc.).

Haznauum mapuipyT 00paboTku

- CBepauTh oTBEepcTHE 10 P26 ¢ moydyeHueM KBanutera ToyHocTH H14 u
napameTpa mepoxoBaTocTd Ra=12,5 MKM, Z g uepu=26 MM.

-PaccBepauth orBepctue 10 Y36 ¢ nosyyeHnem kBanureta TouHoctd H11 n
napaMmerpa mepoxoBarocTd Ra=6,3 MKM, Zyacep uepn=10 MM.

-Pactounts otBepcTue 1o ¥43,75 ¢ nonyueHueM kBanurera ToyHocTd H10 u

napaMeTpoM IepoxoBaToCcT Ra=3,2 MKM, Zpacr uepn=/7,75 MM.

-3eHkepoBaTh oTBepcTHe 10 (145,75 ¢ monydennem kBanureta H9 m mapamerpom
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mepoxoBaTocTu Ra=3,2 MKM, Zsenx=2 MM.

- Pa3BepHyTh OTBepcTHE HAuepHO 10 [ 145,93 ¢ nonyuenueM kBanutera H8 u
napaMeTpoM epoxoBaToCcT Ra=1,6 MKM, Zqepn pass=0,18 MM.

-Pa3BepHyTh 0TBepcTHE HAYUCTO 110 [ 146 ¢ monydyeHrem kBanutera H7 u

napamMeTpoM 1mepoxoBaTtocTu Ra=0,8 MKM, Zyycr pass=0,07

Dvax & éai & ey=45811 1

Dnin & &0 &5 64378

Dnax et &/ =366 |
Dhin e G361 1

Dnax réaoie 62652 |
Dnin B G206 |

[lomoLLb C! 1040 KrHou!

TEaF052 |
=0

nULIeM-BKp=EamMmun.pd

ZEHEX|
B é00621
243 G080
28 0039 |
260000701
2600005 |
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[TomoO

Pucynoxk 2.21 — Cxema pacrnoyioxeHus: MPOMEKYTOUYHBIX MPUITYCKOB U JIOITYCKOB Ha 00paboTKy
pazmepa D46H7

AHaJOrMyHO Ha3HAYUM ONCpallMOHHBIC ITPUITYCKHU HAa OCTAJIbHBIC TIOBEPXHOCTHU I[aHHOﬁ JACTaJIn

Y CBEIEM IOJIYYEHHbIE pe3yIbTaThl B TA0IMIYY 2.2.

1AL

pa3meps! | u 2

TO‘II/ITE

MOBCPXHOCTb,

bICPIKKBA

HaumenoB | HaumenoBanu | Pasmesr IMpumycku Z Kon | KBanurt | IIpenensHble Homy | Uc
aHue e repexona nie | er pasmhepst CKH O, | Toy
orepanuu CTB | TOYHOC MM HUK
0 ™ "
nep
€xo0
JI0B
i
VYcranos I - - - - - -
YCTaHOBUTS,
3aKepIHUTh
ITepexon 1 Z10u.9eps=2,0 dma= 23,2 MM
IMoxpesats 86 MM 2 h14 dmin=23,0 MM -1
TOpel, U dmax=21,5 MM
MPOTOYHT Zro4.qanct=0, dmin=20,5 Mmm
[IpEIBAPUTEIID 5 MM
HO Anamerp ZTOqupHZZsO dmax: 22 MM
BBIICPIKUBAs 20 MM 2 h14 din=21,5 MM -1

(7)7 (8)3 (9)’ 017.8 ZTO'-L'-le dmin:20:57
(10), (11), (12) MM
dmax=18,8 MM
Z1o4.unct=0, dmin=18,37 Mm
5 MM
ITepexon 3 dimax= 20 MM
M20x1,5 | Zuep=0,3mMm | 7 h6 dmin= 19,796 MM
Hapesats -6h
pe3noy, dmax= 19,026MM
BBIJIEPKUBAs Zuaucr =0,1 dmin= 19,2 MM
pasnieps (13). o G T8575
dm;n=He
HOPMHpYETCS
[Tepexon 4
CBepauTb 29,5 Zobui =4,75 1 H14 DPmax=9,86 MM 0,36
OTBEpCTHUE,BbI MM Dnin=9,5 MM
JIepKaB
Pazmepsl
(14),(15)
Ilepexon 5
TipocsepauTs a7,5 Zobuy =3,75 1 H14 Dmax—7,86 MM 0,36
MM. Dnin=7,5 MM
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[Tomo

OTBEpCTHE

BbIACPIKUBAs

(18)

pasmepsr (17),

Ycranos 2
Y CTaHOBUTS,
3aKePIUTh

[Tepexonx 6
[Tonpeszatp
TOpEll, ,

BBIJIEPIKaB

(20)

pa3mepsi (19),

b16

ZTO'—[.'—leH: 1 33
MM

Ztou.unct=0,
5 MM

h14

Amax= 18,6 MM
dmin=18,17 Mmm

0,43

1AL

Ilepexon 7
Bremonauts

TOKapHYIO
00paboTky
BBIICPKAB
pa3mepsr (21),
(22), (23),
(24), (25),

BreimogHuTh

(32)

016

C

Ml16x1-6

HEM-B

pasmepst (31),

ZTO‘{.‘lepH: 1 )3
MM

Ztou.unct=0,
5 MM

Zuaep =0,3 Mmm

KP-

15

h14

N

7

dma= 18,6 MM
dmin=18,17 Mmm

dpax=42 MM
dmin=41,38 Mm

K

dmax 16 MM
dmin= 15,86 MM

cami.p

0,62

L

Ilepexon 9
Bremonauts

(hpe3epoBKy
BBIZICPKHBAs

(34), (35),
(36), 37)

pasmepsl (33),

22

Z0o6m1 =2 MM

h14

Dmax:26 MM
Dpnin=25,48 mm

0,52

ITepexon 10
Bremonauts
MOJIPE3KY
TOpIIA U
MIPOTOYKY
BBIICPIKUBAs

(39),

pa3mepsi (38),

016

ZTO'—L'—IepH: 1 36
MM

Ztou.unct=0,
5 MM

H14

dnax=19,2 MM
dnin=18,77 MM

dpax=17MM
dmin=16,57 Mmm

0,43

ITepexon 11
Brimmoraute
TOJIPE3KY
TOpIA H

016

ZTO‘{.'{epH= 1 ,6
MM

h14

dmax=19,2 MM
dmin=18,77 Mmm

0,43
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IIPOTOYKY Ztou.uuct=0,
BEIJICPIKUBAs 5 MM
pa3mepsr (40),
(41), (42),
(43), (44),
(45), (46),
Amax=17MMm
(47), (48), (49) dmin=16,57 Mm
1 dnax=16 MM 0,18
¢13,6 h12 dnin=15,82 Mm
ZT04.9UCT=
1,2 mMm
[Tepexon 12 dpax= 16 MM
Hapesatb M16x1,5 | Zuep=0,3mm | 7 hé6 dpin= 15,86 MM
pe3soy -6h
BBIJICPIKUBAs
pa3mepsi (50),
(5D
09,5 Zobmx =4,75 | H14 Dmax=9,86 MM 0,36
MM Dnin=9,5 MM
Ilepexon 13
CBEPFITD
[Tomols | c BKP noa knoy!
[ ]
pa3mepsl (52),
(53)

MALLIEM-BKP-CaMU.P

2.6 Ob6ocHOBaHKE BHIOOPA U OMTMCAHUE OCHOBHOTO TEXHOJIOTHUECKOTO
o0opymoBaHUs
[Iporpamma Beinycka N;,,=25000 mt/rog. 9KOHOMUYECKH BBHITOJJHO UCIOIb30BAThH
YHUBEPCAIBHOE HE JOPOTOCTOSIINE 000PYI0BaHUE JIsl U3TOTOBJIEHUS AETaIN —
TPONHUK.
Jlns BeimostHeHust onepanuid [TY ObL1 BeIOpaH HOBeHIUM TokapHbId 11eHTp ¢ UITY
mupoBoro ki1acca MAZAK Quick Turn Nexus 100-11 MSY.

DTO KOMMAKTHAsI BRICOKOIIPOU3BOAUTENbHAS MAIlIMHA, pa3pa0OTaHHAs B
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COOTBETCTBHUH C ITPOU3BOJICTBEHHBIMU TpeOoBaHUsAMU. biiarogapst BCTpoeHHOMY
LIMUH/IEII0/ ABUTATEN0 BUOpaMs BO BPEMsI BHICOKOCKOPOCTHOM pabOThl CBOAUTCS
K MUHUMYMY, AJ1s1 00€CIIeYeHUs NCKIIOUYUTENbHON 00pabOTKH MOBEPXHOCTH.
@OyHKIMH, 00ecneYNBarOIINE HEPEB30MIEHHY IO IPOCTOTY IKCILIyaTalluy - €
BO3MOXHOCTBIO paboTel o ocu Y [lepxkarenb nuncrpymenta VDI sBisieTcs
CTaHJapTHBIM 00opynoBaHueM. C MOMOIIBIO (PYHKIIMHA OPUEHTAIIMH MOXKHO
BBITNIOJIHATH BICOKOTOUHYIO MepeAady 3aroTOBKH, OT TJIABHOTO IITTUHJIENS KO
BTOPOMY IITMHHJIEIO 7151 HEMPEPBIBHOM 00pabOTKH.

JIaHHBII CTaHOK IpeIHAa3HAaYeH Ha MHOTOIIENIEBYI0 00pabOTKy pa3HOOOpa3HbIX

I[@Taﬂeﬁ N3 CTalIi, YyI'YHa, OIBCTHBIX U JICTKUX CIIJIABOB. Texauueckue

XapaKTEPUCTUKHU CTaHKA yKa3aHbl B Ta0Onuie 2.3

Pucynok 2.16 — O0muii BUJ TOKapHO-PEBOIBLBEPHOr0 0OpabdartkiBaromiero nearpa ¢ YITY

MAZAK Quick Turn Nexus 100-11 MSY
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Tabnuna 2.3 — XapakTepucTHKa TOKapHO-PEBOJILBEPHOT0 00padarthiBatoriero meaTpa ¢ MAZAK Quick
Turn Nexus 100-I1 MSY

Cnenudukanus PMII - 300U mm
ITapameTpsbl 3aroTOBKH MakcuManbHO yCTaHaBIMBAEMBIH 550 mm
JHAMETP
MakcHUMaabHO 00pabaThIBaeMbIi 280 mm
JIHaAMETP
MaxkcuMmanbHbIN quaMeTp mpyTka (B 52 MM
3aBHCHMOCTH OT THUIIa TATPOHA)
MakcuMaabHO 00padaThiBacMas [UIMHA 409 mm
I'maBHBIN WINHUHIETD Pa3mep natpona 6 oM
MakcuMajbHas 4acToTa BpallleHHs 6000 06/MuH
Bropoii mmunaens Pasmep naTpona 5 noim
MaxkcuMmajbHasl 9acTOTa BPaIICHUS 6000 06/MuH
BepxHss peBonbBepHas KonnuecTtBo MHCTpYMEHTa 12
TOJIOBKA MakcuMajibHas 4acToTa BpallleHHs 5000 06/MuH
ITepememienus mo ocsm Ocp X 187 MM
Och Y 100 Mmm
Ocpb Z 510 mMm
Oce W 460 MM

2.7 O0ocHOBaHKE BBIOOPA, ONMCAHNE TEXHOJIOTHYECKON OCHACTKU U PEXKYLIETO

WHCTPYMECHTA.

BriOpagHas TeXHOIOTHYE KaﬂBKPHa B Ta0uiie 2.4. '

OMOLUIL.C.BRE, LIOLLKE0Y!
HamMenoBanne TeXHOITOTHYECKON OCHACTKH I/I306'pa)K€HI/Ie TeXﬁOJ’IOl&I‘IeCKOI\/’I OCHACTKH

MVLESMABRD -

15660

Btz
Sapper

sy H0e
e H00P

¥ o

9 Touwe A omomm []

930-BB30-S-20-088
[Tepexomamk ot BIG-PLUS MAS-BT x
CoroChuck™ 930

930-BB30-S-12-082
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[Tepexognuk ot BIG-PLUS MAS-BT x
CoroChuck™ 930

392.55523-4016065
ITepexonuuk or BIG-PLUS MAS-BT x Weldon /
ISO 9766

[Tomowb ¢ BKP n

EH-BB30-25-052
[epexomunk ¢ BIG-PLUS MAS-BT na Coromant
EH

[

392.55514-3020052

NHIERSBKD-CaMK -

IlepnenquKynsApHBINA aganTep s BHEIIHErO
MHCTPYMEHTA C KBaJIpaTHBIM XBOCTOBUKOM

MM S-A-SK: Konycusie xBoctoBrku DIN 69871
s ¢ppesepubix ronoBok MULTI-MASTER

C10-ASHR-50150-32
ITepexomuuk ot Coromant Capto® K
NPU3MATUYECKON JAeprKaBKe
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[10

Haunmen | Texnomor | HammenoBa | HaumeHnoBan | M300pakeHne pexyIero MHCTpyMEHTa
OBaHUE | UYECKOE HUE M€ PeXYIIEro | ¢ KOHCTPYKTUBHBIMHU pa3MepaMu
orepa | o0opyaoB | mepexoja WHCTPpYMEHTA
u aHue
020 MAZAK | YcranoBl
T c v OBH '
MIOLEH:C noA Krioy!
qIry Nexus 3aKEPIUTh
100-11 Ilepexon 1 DWLNR
[MTNLUIEeMEBR=CAM
| ___]
e, TH
OpOTOUUT  Kadl aepKaBKa

NpPEABAPUT T-Max® P

€JIbHO JUTSI TOUCHUS

JIIAAMETP

BiIepxBa  WNMG 06

g pazmepbl 04 08-WF

lu?2 4215 \
Pexymas
IIacTHHA
T-Max® P
JUTSI TOUCHUS

2 Ilepexon | DWLNR

Tounthb 3225P 06

nosepxHoc | IIpusmarnuec

Tb, Kasi JeprKaBKa

BBLIEPKUBA T-Max® P

s pa3Mepbl | JJISl TOYEHUS

(3), ), (5),

(6), (7), (8), | WNMG 06
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9), (10), 04 08-WF
(11), (12) 4215
Pexymas
T

IIJ1aCTUHA
T-Max® P

[Tomowib ¢ BKP noa knwou!
NULIEeM-BKp-caMn.pd
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020 MAZAK
Toxapu Quick
as Turn
yIry Nexus
100-11
MSY

[TomMoLb

ITepexon 3 | 301100122R14
Hapesats HepxaBka st -nT "
Hape3aHus 9 9
pe3b0y, o
HapyKHOU
BBIICPKUBA
pe3b0bI
s pa3Mepbl =
(13), (14) [Imactuna < :ﬁ -
pe3pboBast
TC-CP2025 3 )
JUTSL Hape3aHus
HapyKXHOU
pe3b0bI
IIepexon 4 | Ceepio, 7,5Mm
Ceepiutp | (7,5x100x155
orBepctue, | HSS DIN345)
BbiepkaB | 170014001
pasMepsl
(14) u (15),
COTJIACHO
ICKU3Y

(puc 2.5)

[Ipoceepiun
Thb
OTBEPCTHE
BBIJIEPIKHUBA
sl pa3Mepbl

(17), (18)

BKP noa kntou!

(9,5x108x189
HSS DIN345)
170014001

MW.

VYceranos 2
YcTaHoBuT
B’

3aKpEenuTh

[lepexon 6
Ilonpesats
Topell, ,

BbIJIEpKaB

DWLNR
3225P 06
IIpu3maTnueck
as Jep’KaBKa
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pa3Mepsl T-Max® P mst
(19), (20) TOYEHUS
WNMG 06 04
08-WF 4215
Pexymas
IJIaCTUHA
T-Max® P s
TOUCHUS
020 MAZAK | Ilepexon 7 | DWLNR
Toxapu Quick | Bemonnut | 3225P 06
as Turn b [Tpusmarnueck
qIry Nexus | TOkapHyrO | as AepxKaBKa
100-11 | o6pabotky | T-Max® P mnsa
MSY BBIJICPKAB | TOUEHUSA
pasmepsbl
(21),(22), | WNMG 06 04
(23), (24), | 08-WF 4215
(25), (26), Py
Momowse | BKP nog kniou!
m )a ( ﬂ | |

TOYCHUA

Brimoanur

Jlepxagka s

as Tum | b Hape3aHus mT i
qIry Nexus | Hape3aHue | HApYXKHOM - =l
100-IT | pe3bObI pe3bObl
MSY BBIJIEPIKHUBA
s pasmepsl | [lmactuna 2 ﬁ N
(31), (32) | pesbbosas E
16ER1.50ISO-
TC-CP2025 - oL -
JUTSL Hape3aHus
Hapy>KHOHN
PE3b0BI ﬁ
Ilepexon 9 | 490-025EH25-
Bemonnur | 08M
b T'osnoBka
¢dpesepoBk | CoroMilll | 490
y ISt
BBIZIEpKHBA | pe3epoBaHUs
sl pa3Mephl | MPSMOYTOJIBHBI
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(33),(34), | x ycrymnoB

(35), (36),
(37) 490R-
08T308M-PH
4330
Pexymas
IUTACTHHA IS
(bpe3bl
CoroMilll] 490
020 MAZAK | Ilepexon DWLNR
ToxapH Quick 3225P 06
10
as Turn [Ipu3maTnueck
qIry Nexus Brimosnut | as nep:xaBka
100-11 T-Max® P nns
MSY b HOAPe3Ky TOYCHUS
TOpUa U
WNMG 06 04
MPOTORKY 1 08-WF 4215
BbIIIEp)kUBa | Pexymias
IUIaCTHHA
A pasMephl T-Max® P mst

(38), (39), | ToueHus

[Tomowb ¢ BKP nog knrou!

020 MAZAK | Ilepexon DWLNR

M IeM-BEL=
4B HUT €CK

qIry Nexus | b moapesky | as aepRaBka

100-11 TOpUa U T-Max® P mst
MSY [IPOTOYKY TOYEHHUS
BBIJICPIKHUBA
s pazmepsl | WNMG 06 04
(40), (41), | 08-WF 4215
(42), (43), | Pexymas

(44), (45), | nnactuHa

(46), (47), T-Max® P anst
(48), (49) TOYCHHS

020 MAZAK | Ilepexon 301100122R14
Toxapu Quick 12 JepxaBka uis
as Turn Hape3aHus
qIry Nexus | Hapesars HapyKHOMI
100-1I pe3bObI
MSY pe3bdy

BbIIepkKBa | [ImactruHa
pe3bpboBas
16ER1.50ISO-
(50), (51) TC-CP2025

s pa3Mepsl
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JUTSL Hape3aHust
HApYXHOU mT H
Pe3bOBI

25.85
25

151,35

[Tepexon Cgepiio, 9,5mMm
13 (9,5x108x189
[Tpocepiu | HSS DIN345)
Th 170014001
OTBEPCTHE
BBIICPKHIBA
s pa3Mepbl
(52), (53)

[Tomotwtb ¢'BKP noa kntoy!
NULIEeM-BKp-caMn.pd

2.8 Ob6ocHOBaHKE BHIOOPA U OMTUCAHUE U3MEPUTEIBHBIX CPE/ICTB
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KoHTponbHO-u3MepuTeIbHbIE HHCTPYMEHTHI YKa3aHbl B Ta0IHIIE 2.6

Tabnuua 2.6 - KonTponsHo-u3MepuTenbabie MHCTpyMeHThI aiist getanu KOPITYC

MepuTenbHbIII UHCTPYMEHT Buemnuii Bug ”HCTpyMEHTA

HITaHreHIMPKYIb C YTIIyOJICHHBIMU
ryokamu

—

PannycHble m1aGioHsl
Ha6op Nel TOCT 4126-48

[Nompnie: T BKP negknoy!

Kammbp-xonpio M16x1-6h

[HALIEM-BKP-Cc ;1

Digital ABS AOS Depth Gauge
0-150mm

573-611 llITaHreHUUPKYIH
MITUTOYO

KamuGp-npobka rnagkas 7,5 [IP-HE
T™ 90067
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KanuOp-npobka rnagkas 9,5 I[IP-HE
T™M 89970

[ITabnoHBI pe300BBIE
Ha6op Nel TOCT 4126-48

[ lomowib ¢ BKP nog krrod!

2.9 PacueT 1 Ha3HAYEHHE IO CIIPABOYHBIM MaTepHuaiaM PEKUMOB

LIS M-BKDG8 MU

IpeaBapUTEILHO JHAMETp BbIIEpKuBas pazMepsl 1 u 2 (pu
1. I'myOuna pe3anus (onpenensieTcst CTaTU4eCKUM CIIoCOO0M):

(Mm)
2. Tlomaga S, Mmm/006 (TI0 cripaBOYHUKY, C. 38, K.3):
(MM/00)
3. Yacrora BpamieHus n,, MHH
(Muna")
3.1PacderHas ckopocTh pe3anus V,, M/MuH (c. 73, k. 21):
(MM/MUH)
3.2[TonyuyeHHBIN pe3yabTaT pacCue€THOM YacTH BpaAIICHUS! OKPYTJISIEM B
MEHBIITYI0 CTOPOHY I10 ACIOPTY CTAHKA U TIOJIy4aeM JIEHCTBUTEILHYIO
YaCTOTY BPAIICHUS nj, MUH !
4. JleiicTBUTENbHAs CKOPOCTh pe3aHus V,, M/MUH
(M/mMuH)
5. dakTtuyeckas MOIIHOCTL pe3aHus Ny:
(xBT1)
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Nx - o macnopry craHka
Tak kak , TO €CTh , TO CTAHOK HE BBIMJET U3 CTPOSt M 00pabOTKa MOBEPXHOCTH
BO3MOJKHA.

PaccunthiBaeM OCTaIbHBIE PEXKUMBI pe3aHus HA 00pa0OTKY APYrUX MOBEPXHOCTEH

U BIIMCHIBAEM PE3YJIbTATHI B TAOIHILY 2.7.

Haum | TexHonormny Homep n rny6 | Mog | Yact | Ckop | Mow, | UCTOYHMKM
eHoB ecKkoe HanMMeHoBaHMe MHa aya oTa OCTb | HOCTb
aHue | obopypoBaH | ycTaHoBa M nepexoda | pesa S, Bpaw, | pe3a | pesa

onep ne Huat, | mm/ | eHnsa | Hua HUA
aumu MM o6 Ny Vy, N,
MuHt | m/mn | KBT
H
1 2 3 4 5 6 7 10 11

Onep YcTaHos | - - - - -

aummn | TokapHbiii | YCTaHOBUTD,

020 CTaHOK C 3aKpenunTb, CHATb.

Mepexopn 1 1,4 | 0,25 | 270 144 5
Moapesatb TOpew, U

ToKa | YNY MAZAK
pHaa | Quick Turn

[Tom@itter¢-BKP | non krou!

BblAEPKMBAA
azmep

[T LLI e = = z

Mepexog 3 2,5 | 0,73 | 400 178 4
MNepexopn 4 5 0,59 | 230 | 112,6 | 6,9
MNepexopn 5 4 0,19 | 1015 25,5 0,64
Mpoceepnuntb

oTBepcTue

BblAEpPKMBan
pa3mepsbl (17), (18).
MNepeycTaHOBUTD,
3aKpenuTb
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MNepexopn 6 2 0,57 | 1000 36 8,01
Mopgpesatb TOpeL,

Bbl4EprKaB pasmepbl

(19), (20) - - - - -
Mepexopn 7 12,5 | 0,39 | 250 19,4 1,64
Mepexon 8 4,5 0,60 | 876 125 14,8
Mepexon 9 0,2 0,12 | 2900 | 418 15,5
MNepexop 10 1,4 | 0,25 | 270 144 5
Mepexon 11 3,5 0,73 | 435 |122,8| 7,5
MNepexon 12 0,2 0,12 | 1711 | 429 14,6
Mepexopa 13 3 0,46 | 1300 | 171,4| 7,38

[Tomorub ¢ BKP no

T TCXHUYCCKOU HOPMbI BPpCMCHHU

BbIIepKaB pa3mepsl (1), (2), cornac

To=To1tToatTos.. .+ T,
rae To1, Toz, Toz - OCHOBHOE BpeMsi, 3aTpadeHHOE HA 00pabOTKY.

rae 1 — oOpabareiBacmast IuHa

11 — BCJIMYMHA BPC3aHUA

rze tg - TIIaBHBIM yTOJ B IJIaHE

1, — BennumHa nepedera (CrpaBOYHUK TOKapsi, c. 420)

Tac 1 — KOJIMYECTBO IIepexoa0B

L:1+11+12,

To=

L=50+0,29+3=43,29

0 Knoy!
THALLIES B RS C RV

ACKU3Y, UCIIOJIb3YS CIEIYIO

Hnc

(D OPMYJIBL:
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li=

To1= (MUH)

AHaIOrMyHO paccYUTaeM TEXHOJIOTHYECKYIO HOPMY BpEMEHHU Ha 00paboTKy

JPYTUX MMOBEPXHOCTEN U CBEJIEM PE3yJIbTaThl B TaOIuUIly 2.8

[TomoLL

Ib Cc B

[MMLEM-BK

HaumenoBanu TexHoMOrMYECKOE HaunmenoBanwue nepexona OcHoBHOE
€ omnepaIuu 00opyI0BaHNE TEXHOJIOTHYEC
KOE BpEMAT
MUH
Onepanuu 020 | TokapHbIN CTAaHOK € [Tepexon 1 Tloxpesats Topet, u 0,16
TOKapHas UITY MAZAK Quick | npoTouuT npeaBapuTeIbHO TuaMeTp
yiry Turn Nexus 100-IT BBLJICpKKBasi pa3Mepsl 1 u 2
MSY 2 Ilepexon 0,18
TounTh NOBEPXHOCTB, BHIACPKUBAS 0,36
pasmepsl (3), (4), (5), (6), (7), (8), (9),
(10), (1), (12)
ITepexon 3 7,21

€350y, BbLACP)KUBAs

BbIAEpKaB pasmepsl (14) u (15),
COTJIACHO 3¢Ku3y (puc 2.5)

IIpocBepnuth OTBEpCTHE BBIACPKUABAS
pasmepsl (17), (18). [lepeycTaHOBHUTS,
3aKpENUTh

[Tepexon 6 Iloapesats Topet,

BbIZIEpKaB pasmepsl (19), (20)

0,36

IIepexon 7 BeIOIHUTE TOKApHYIO
00paboTKy BBIZIEpKaB pazMepsl (21),
(22), (23), (24), (25), (26), (27), (28),
(29), (30)

0,89

Ilepexon 8 BrinonHuTh Hape3aHue
pe3bObI BbiAepxKUBas pasmepsl (31),
(32)

0,38
1,95

[lepexon 9 BrinonHuTh (pe3epoBKy
BhIIEpkHBast pa3mepsl (33), (34), (35),
(36), (37)

0,1

Ilepexon 10 BeImoJHUTE MOAPE3KY

0,16
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TOpIIa U IPOTOYKY BBIACPKHUBAS
pa3mepsl (38), (39),
Ilepexon 11 BeimoaHuTs noapesky 0,3
TOpIIA ¥ IPOTOYKY BBIICPKHUBAS
pasmepsl (40), (41), (42), (43), (44),
(45), (46), (47), (48), (49)
Ilepexon 12 Hape3saTb pe3p0y
BBIJIepKHBas pasmepsl (50), (51)
Ilepexon 13 IIpocBepnuth oTBEpCTHE 0,40
BBIJICpKHBas pa3mepsl (52), (53)
Htoro 14,14
Paccuutaem KaJIbKYJIAIIUOHHOC BPEMs, KOTOPOC HA3bIBACTCA TEXHHUYECKOM

HOPMOU BpeMeHH, omnpeensiercs no Gpopmyne: [Bepenna c.431]
THIT-KZTLHT+TH.3/qHapT9
TJI€ (uapr — YMCJIO JETANEH B TApTHU(IIT), onpeaensercs no Gopmyne: [MnbsaHkoB

c.133]

Quapr—,

[MoMmoIIEt"BRE.noq kntoy!
MALLIE M=BKP=CAMIU.PD

To=To1+To2tTo3...tTon
T,=0,16+0,18+0,36+7,21+0,66+072+0,31+0,36+0,89+0,38+1,95+0,1+
+0,16+0,3+0,4=14,14 (Mun)
T, — BcmomMoraTeabHOE BpeMsl, KOTOPOE CKIIAJIbIBAETCS U3 CIAEAYIOIIHNX
cocrasisironux [OHB, U2, c¢.24];
Te=TByert ToontTBuss
rae Tgyer — BCIIOMOraTeNbHOE BpEMs HAa yCTAaHOBKY M cHATHe Aetanu [OHB, U1,
Kaprta 4 no3. 12]
Tgyer=0,21 Mun
Tgon — BCIOMOTATENBHOE BpEMSI, CBsI3aHHOE ¢ onepauuei [OHB, Yl, c.79, kapra

14, nos. 1,4,6]
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TBon=2,3+0,12+0,04=2,46 (MuH)
Tgy; — BCmOMOraTesbHOE BpeMsi Ha KOHTpoJsibHOE n3Mepenue [OHB, U1, c.81,
kapra 15]
Tgws=0,91 [OHB, U1, c.81, xapta 15, no3. 149]
Tgws=0,14 [OHB, U1, c.81, xaprta 15, no3. 148§]
Tgws=0,14 [OHB, U1, c.81, xapra 15, no3. 148§]
Tgws=0,85 [OHB, U1, c.81, xapra 15, no3. 291]
Tgws=0,09 [OHB, U1, c.81, xaprta 15, no3. 184]
Tgw;=0,09 [OHB, U1, c.81, xapra 15, no3. 184]
Tgws=0,09 [OHB, U1, c.81, xaprta 15, no3. 184]
Tgws=0,16 [OHB, U1, c.81, xkapra 15, no3. 17]
Tgw;=0,09 [OHB, U1, c.81, xapra 15, no3. 184]
Tgws=0,65 [OHB, U1, c.81, xapra 15, no3. 291]

[Momonk 'c'BKP nog knou!

081 Kap

ALIEMEBKD-CamMu. po

Tgu;,=0,19 [OHB, U1, ¢.81, kapta 15, no3. 149]
Tu;=2,95 (MUH)
PaccunthiBaeM BcrioMmorarensHoe BpeMsi o popmyiie:
Te=TBycrt TBont TBus
Tp=0,21+2,46+2,95=5,62 (MuH)
— BpeMsI Ha OpTaHU3aI[MOHHOE W TEXHHUECKOE 00CITy )KHBaHHe pabovyero mMecra,
oTnbIX U auaHbe oTpedHocTn [OHB, U1, kapta 16, mo3. 39]

Tm — IIOATOTOBHUTCIIbHO 3aKIIOYUTCIBHOC BPCMA, KOTOPOC COCTOUT M3 CICAYIOIINUX

COCTaBJIAIOIIUX .
Tl’[3: TH31+ TH32+THp.O6p,

rae Th,) - BpeMs Ha opranusanuonHyro noarorosky [OHB, U1, c. 96, kapra 21,

MJIK 01.01 PII-TM-(15.02.08)-23-22



no3. 1, 2, 3, 4], Tus1=17 (MuH)
Ths2 — BpeMs Ha HaJlaJIKy CTaHKa, IPUCIIOCOOJICHHS, THCTPYMEHT IIPOTrPaMMHBIX
ycrporictB [OHB, U1, ¢.96, kapta 21, nos. 5,11, 13, 17, 24]
Tn=2,5+0,3+0,15+7,6+9=19,55 (Mun)

Tup.o6p — BpeMs Ha IpoOHBIA npoxox 1o nmporpamme [OHB, Y1, ¢.96, xapra 21,
no3. 26, 27, 29, 30, 31, 32, 34]

Trp.osp=0,2+1+1+1,5+0,4+5+0,2=9,3
PaccunthiBaeM MOArOTOBUTENIHHO 3aKIIIOUUTEILHOE BPEMS:

T=17+19,55+9,3=45,85 (MuH)
PaccuuteiBaeMm mtyuHoe Bpems o popmyre:
Tur=(Tot+T5))
Tu=(14,14+5,62)

PaccuntsiBaeMm IMTYYHO-KAJIbKYJIIAIHOHHOC BPEMs, KOTOPOC HA3BIBACTCS

[MoMOTTE T BRE.JT60 Kntoy!
MLIEM=BKR~CaMUN.pdD

Ta6muma 2.9 — CpojgHas Tabiuia pacyera HOpMbl BpeMEHHU

HaunmenoBanue nmapamerpa HanmenoBanue Uctounuku
HOPMbI BpEMEHU TEXHOJIOTMYECKOTO
000pyaOBaHHUS
MAZAK Quick Turn Nexus
100-1I MSY

BpeMs Ha ycTaHOBKY U CHATHE 0,21 [20. c. 43]
neramu T, , MUH
BcnomorarensHoe Bpems, 2.46 [19.c.79]
CBsI3aHHOE C onepanuen Ty op,
MUH
BcnomorarensHoe BpeMst Ha 2,95 [19. c. 85]
n3mepenus Tgy;, MUH
BcnomoratensHoe Bpemst T, 5,62 -
MUH
IlIryynoe Bpems Tyy;, MUH 22,5 -
IToaroToBUTEIBHO- 45,85 [27. c. 429]
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3aKIIIOYUTENbHOE BpeMs Th-s,
MUH

[IITy4HO-KaJIbKYJISLUOHHOE 22,59 -
BpeMs Ty

3 [IpoekTupoBaHrE KOHTPOJIbHO-U3MEPUTEIILHOIO MHCTPYMEHTA.

B kadecTBe KOHTPOIBHO-U3MEPUTEILHOIO MHCTPYMEHTA BhIOMpaeM
kanuOp-ckoba rmaakas 8113-0108 h9 'OCT 16775-93 nnsa npoBepku pazmepa
A16h9).

1. Onpenensem npeaeibHble OTKIOHEHUS it u3aenus (Ban): ES = e
HopMm; EI =0,043mm.

2. OnpenenseM IpeaeiibHbIC pa3Mepsl 11 Bayia: dyax = 16MM; dpin =

15,957mm.

Nomorms: o BKPmomkrmoy!
NULIeM-BKp=CamMn.pa

K-HEus1min =

rae H, — nomyck Ha M3roToBIeHNE KOHTPOJIBHOTO KaauOpa 11l CKOOBI
(I'OCT, 1abu. 2, ¢.6), Hy =2 Mxm = 0,002 mMm;

Z— OTKJIOHEHUE CepeANHBI MO I0MyCKa Ha N3TOTOBJICHHUE IMTPOXOIHOTO
KamnOpa-CKOOBI JIJIs1 Bajla OTHOCUTEIHFHO HAUMEHBIIIETO MPESTHHOTO pa3Mepa
n3nenus, Z = 8 mkMm = 0,008 Mm.

-0.008-0.0025=15.989 (mm);

-0.0025=15.954 (Mmm);

=16 (MM);

K-;

K-;
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K-;

r71€ diax — HAUOONBIIHNI pa3Mep U3ACIUsI, MM

K-16-0.008-0.001=15.991 (Mmm);

K-16+0.001=16.001 (Mm);

K-16 (Mm)

4. OnpenernsieM mpeeabHbIC pa3Mep U3HOMIEHHOTO TPOXOTHOTO Kaauopa-
cko0sI [1P,, mo dhopmyme:

r7ie — IOMYCTHMBIN BBIXOJI pa3Mepa U3HOIICHHOTO MPOXOIHOTO Kaaruopa-
CKOOBI /I Bajia 3a TpaHuIly MoJisd Jonmycka uzaenus, = 0

(Mm);
B cnyuae, korna kanu6p-cko6a I1P Oyaet uMers 1aHHbBINA pa3mep, ero

H606XOI[I/IMO HU3BATH U3 SKCILTyaTallhuu.

Momotiib ¢ BKP Tio4 Kritou!

loiGéiay foidi a

%
1: 34 8 69 | .
S {. S - 1dd6igaynoidiia

N

Pucynok 3.4 — Cxema pacrnosioxeHus noJiel JOIMyCKOB Bajla U KaiuOpa-
CKOOBI

6. [IpoexTupyemM kauOp-ckoOy AJig KOHTPOJId pa3Mepa Bana ¥16h9).
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ST RIS
KRR
BCCK IS KK KK XY
{0 St e
RCXTIX XX XXX KX XXX XXX XS

A

Puc 3.5 — Kanmub6p-ckoba mis pazmepa D16h9).

[Tomowib ¢ BKP nog knrou!

MNLLISM-BKP~CaMU.PMdD

@®parment YII Ha TokapHyro onepannto UITY

%
N10 G21 G90 G40 G95

N20 G10 T00 X0.0 Z0.0 10.2 K0.2
N30 G54 (BOBY)

N40 T0000 M17

N’50 MO1

N60 G50 S3780 M44

N70 G97 S3780 M4 M7

N80 G0 X800.0 Z150.61

N90 X59.119

N100 Z151.317

N110 G1 Z148.305 F0.25

N120 X57.119

N130 X-0.421

N140 GO X0.993 Z149.012

N150 Z151.512

N160 X59.119
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N170 G1 Z146.0 F0.25
N180 X57.119

N190 X-0.41

N200 X-0.421

N210 Z148.305

N220 G0 X0.993 Z149.012
N230 Z153.11

N240 X59.119

N250 Z150.61

N260 X60.722

N270 Z2149.242

N280 X67.497

N290 G1 X55.361 F0.25
N300 Z148.242

N310 Z44.0

N320 X60.722

N330 G0 X62.136 Z244.707
N340 Z149.242

N350 G1 X50.0 F0.25
N360 2148.242

N370 245.8

N380 G2 X53.6 Z44.0 R1.8
N390 G1 X55.361

N400 G0 X56.775 Z244.707
N410 X65.722

N420 Z149.242

[Tombib ¢ BKP nog knrou!

NLHEM-BKp-camu.pd

%

N10 G21 G90 G40 G95
N20 G10 T00 X0.0 Z0.0 10.8 K-0.8
N30 G54(BODY)

N40 T0000 M17

N50 MO1

N60 G50 S3780 M44
N70 G97 S3780 M4 M7
N80 GO X800.0 Z-2.105
N90 X-26.925

N100 X-21.152

N110 G1 X-31.283 F0.25
N120 Z-1.105

N130 Z36.0

N140 X-26.925

N150 GO X-25.51 Z35.293
N160 Z-2.105

N170 G1 X-35.642 F0.25
N180 Z-1.105

N190 Z36.0

N200 X-31.283
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N210 G0 X-29.869 Z35.293
N220 Z-2.105

N230 G1 X-40.0 F0.25
N240 Z-1.105

N250 Z36.0

N260 X-35.642

N270 GO X-34.227 Z35.293
N280 X-26.925

N290 Z-2.105

N300 X-25.325 Z-7.905
N310 X-43.414

N320 Z-0.707

N330 G1 X-40.0 Z1.0 F0.25
N340 7236.0

N350 X-32.0

N360 X-30.0 237.0

N370 X-28.586 237.707
N380 G0 X-23.681 Z-4.396
N390 G28 U0

N400 G28 WO

N410 T0000 M09

N420 M30

%

N1 rem (BODY)

[TomOs ¢ BKP noa knou!

NS5 G41 D00 X-46.261 Y-42.874

N6 GO3 1-7. J12.124
riAttiem-Bkp-camMn.pd

N| N ) n

N67 GO1 G40 XO.

N68 Z1. F1000

N69 X-53.261 Y30.75

N70 Z-2. F800

N71 G41 D00 X-60.261 Y18.626

N72 G0317.J12.124

N73 GO1 G40 X-53.261 Y30.75

N74 Z1. F1000

N75Y-30.75

N76 Z-3. F800

N77 G41 D00 X-46.261 Y-42.874

N78 G03 1I-7.J12.124

N79 GO1 G40 X-53.261 Y-30.75

N80 Z1. F1000

N81 X0.Y-61.5

N82 Z-3. F800

N&83 G41 D00 X14.

N84 G03 I-14. JO.

N85 GO1 XO.

N86 Z1. F1000

N&87 X53.261 Y-30.75

N88 Z-3. F800
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N89 G41 D00 X60.261 Y-18.626
N90 G03 I-7. J-12.124
N91 GO1 G40 X53.261 Y-30.75

N92 Z1. F1000

N93 Y30.75

N94 Z-3. F800

N95 G41 D00 X46.261 Y42.874
N96 GO3 I7. J-12.124

N97 GO1 G40 X53.261 Y30.75
N98 Z1. F1000

N99 X0.Y61.5

N100 Z-3. F800

N101 G41 D00 X-14.

N102 GO03 114. JO.

N103 G01 G40 XO0.

N104 Z1. F1000

N105 X-53.261 Y30.75

N106 Z-3. F800

N107 G41 D00 X-60.261 Y18.626
N108 G03 I7.J12.124

N109 GO1 G40 X-53.261 Y30.75
N110 Z1. F1000

N111 M50

[Tomowib ¢ BKP nog knrou!
NULEM-BKp-caMun.pd

Paznen 5 be3onacHOCTh U 3KOJIOTMYHOCTB MTPOEKTA

6.1 Oxpana Tpy/a, IPOMBIIUICHHAs CAHUTAPUS, TUTUEHA TPYAa U

TeXHHKA 0€30IMaCHOCTH

OO61iee pyKOBOACTBO U OTBETCTBEHHOCTH 32 MPABUJIIbHYIO TOCTAHOBKY
paboThI MO TEXHUKE O€30MaCHOCTH, MPOU3BOJCTBEHHON CaHUTApHH, 3a
coOJII0/IeHUE ACMCTBYIOIIET0 3aKOHOJATENbCTBA, BHIMOIHEHUE PEILICHUI
BBIIIECTOALMX OPraHU3aLUN, HHCTPYKIIHU, MPABUI U HOPM IO TEXHUKE
0€30MacHOCTH U MPOU3BOACTBEHHON CAaHUTAPUHU B 1I€JIOM 1O MPEATPUSITHIO
(opranuzanumn) Bo3iaraeTcsi Ha JUPEKTopa (PyKOBOAUTEIS ), [NIABHOTO
WH)XEeHepa NpenpusaTus (OpraHu3alun).

HenocpencrBennas opranu3zanus padoThl IO TEXHUKE 0€30MaCHOCTH U
MIPOU3BOJICTBEHHON CAHUTAPUU U OCYIIECTBICHHE KOHTPOJIA 3a
MIPOBEICHUEM MEPOIPHUATHI MO CO3/ITaHNI0 0E30IaCHBIX YCIOBHH Tpyaa HA
MPEeANPUATAN' BO3JIaraeTcsl Ha oT/en (0ropo CT. MHXKEeHepa, HHKEHepa) 10
TEXHUKE O€30MaCHOCTH, a Ha KPYMHBIX MPEAIPUSATUIX HA 3aMECTUTEIIS
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I'IaBHOI'O MHIKCHEPA 110 TCXHUKC 0C3011aCHOCTH.

OcHoBHBIE (PYHKITUU 0TI, OI0pO, CT. MH)KEHEpa, MH)KeHEepa TEXHUKU
0€30MacHOCTH:

1. Opranu3zanus u pyKOBOJICTBO MPO(PHIAKTHIECKON paboTHI,
HaIpPaBJICHHOW HA NPEIOTBPAICHHIE TPOU3BOICTBEHHOTO TPAaBMaTU3Ma,
peaynpexaeHne 3a007eBaeMOCTH (pa3padoTKa KOMITIEKCHBIX
03JIOPOBUTENIBHBIX IIJIAHOB, COTJIAIICHUS, OPTTEXIUIaHA M UX BHEAPEHUE.

2. Benenue MaccoBoil mpormarasibl B 00J1aCTH TEXHUKH 0€30TaCHOCTH,
MIPOMCAHUTAPUU U OXPaHbI TPYAa C UCIIOJIb30BaHUEM BceX (hopM U
METO/IOB.

3. YyacTue B COCTaBICHUU HHCTpYKIIPIfI 110 0€30ITacHBIM MCTOdaM
pa6OTBI Ha OTACJIbHBIX ITPOU3BOACTBCHHLIX 3BCHbAX.

4. Opranu3zanusi UHCTpyKTaxa, ooydenus u arrectauus UTP u pabounx,
00CITy>KUBAIOIIUX arperarhbl MOBBIIIEHHOMN OMAaCHOCTH.

5. [IpoBeneHre KOHCYIbTAIIMN 110 BOIIPOCAM TEXHUKH 0€30MaCHOCTH,
MPOMCAHUTAPHUU U TPYIOBOMY BaKOHOEaTCJILCTBy.

[ToMeLb-6-BRE-ROA-KAH0Y!

CaHHTAPHUU U C JIEHUEM TPYAOBOI'O 3aKOHOIATEIBCT ooToun
BEHTWJISIIIUOHHBIX YCTAHOBOK, BBIJIAYEH CTIEIIOICHKIbI, CIICIIOOYBH,
nttem=Bkp=camMmm.pd
|
7. Beiaua npeanvucanuii Had. 11€X0B, OTJEJIOB U. Y4aCTKOB 00

YCTPAHEHHUH BBISBICHHBIX HAPYIIEHUI U HEIOCTATKOB MO TEXHUKE
0€30MacHOCTH U MPOMBIIIUIEHHON CAaHUTAPHH.

8. 3ampernieHue paboThl OTACIBHBIX CTAHKOB, arperaToB U
MIPOU3BOJICTBEHHBIX YYaCTKOB, IBHO OMACHBIX JIJIS )KU3HU U 3JI0POBbSI
paboTaroux, C HEMEIJIEHHBIM COOOIIEHHEM 00 3TOM JTUPEKTOPY HIIH
IJIaBHOMY MHKEHEPY 3aBO/Ia.

OTH YKa3aHusAg MOT'YT OBITH OTMEHEHEI TOJIBKO JUPCKTOPOM HJIN I''TaBHBIM
HHXXKCHCPOM 3aBO/J1a.

9. YuacTue B paccieloBaHUM HECUACTHBIX CITy4aeB Ha MPOU3BOJCTBE, a
TakK ke ciydaeB mpod3adoneBannii U mpodOTpaBICHHIA.

10. Yuer HecuacTHBIX ciay4yaeB npoQ3adoneBaHuil U NPo(OTPABICHHIA.
AHanu3 1 u3y4yeHne uxX MpUdIrH.

11. PazpaboTka 1 cOCTaBlIEHHE OTUYETOB IO TEXHUKE O€30MACHOCTH,
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bET CHECm 21, & [10 IR A CPTEFRU SO TRARCTIOP
LLI&M-BRD-GCAMIA.

MO

IPOMCAHUTAPUU U OXPAHE TPYJAa U CBOEBPEMEHHOE UX IPEJICTABICHUE B
BBIIIECTOAIINE XO35HCTBEHHBIE U PO(COI03HBIE OPraHU3aIUH.

12. IIpencraBiienre pyKOBOACTBY NPEANPUITHS (OpraHU3al1N )
MPEUIOKEHHSI O MPUBJICUCHHUH JIUI], BAHOBHBIX B MIPOUCIICANINX HA
MPOU3BOJICTBE HECYACTHBIX CIIyYasiX U HAPYIICHUSX MPABUI TEXHUKH
0€30MMacHOCTH Y IPOU3BOJCTBEHHON CAaHUTAPUU K CyJICOHON MIH
JTUCHUTUTMHAPHONW OTBETCTBEHHOCTH, a TAKXKE O MOOIIPEHUSIX
aIMUHUCTPATUBHO-TEXHUYECKUX PAOOTHUKOB MOJIpa3ieICHUA
npeanpusaTys (OpraHU3aliK) 32 XOPOIIYIO MTOCTAHOBKY JieJla TEXHUKHU
0€30MacHOCTH U MPOU3BOACTBEHHOU CAaHUTAPUH.

13. OTcTpanenue oT padoT Jinll, TpyOO0 HApPYIIAIOIIKUX TPABUIIA TEXHUKH
0€30MacHOCTH U MPOU3BOACTBEHHON CAaHUTAPUHU.

OTBETCTBEHHOCTD 32 COCTOSTHUE TEXHUKU 0€30MacHOCTU U
MPOU3BOCTBEHHON CAHUTAPHUU B LI€XaX, OT/AeIax, J1JabopaTopusix,
CTPOMUTEIIbHBIX YYACTKaX U T. II. BO3JIaraeTcsl Ha X PyKOBOJAUTEIICH.

CaHuTapHbIMU HOpMaMU OMPEAEIEHO, YTO OOBEM MPOU3BOACTBEHHOTO
MOMEIICHHS Ha KaXKI0T0 pabO0TaIOIIETo TOJDKEH COCTaBIATh HE MeHee 15
M3, a IWIOMAb KaXJ10ro Npo MIOMEIIEHUSI BLITOPOKEHHOTO

BricoTa mpon3BOACTBEHHBIX TOMEIIEHUN OT T0JIa JIO TTOTOJKA JTOJIKHA

oJi1a 10 HY3a BBICTYNAIOIMMNX KOHCTOYKITUN U 3JIEMEHTOM MOKPHIMIS WJT
MEPEKPBITUS IOJKHA OBITh HE MEeHee 2,6 M.

CTpouTeNhCTBO MHOTO3TAXHBIX 3AAHHUNA JUISI MAITHHOCTPOUTEITBHOTO
3aBOJla C THTUEHWYECKOW TOYKH 3pEHUs Helesecooopa3Ho. B Takux
KOpIycax 3aTpyaHsercs 6opr0a ¢ nrymom, BUOpaiuei 1 3arpsi3HeHueM
BO3/yXa.

OI[HOBTa)KHI)Ie 34aHHUA CO CBETOBBIMH M a3PpallMOHHBIMHU (1)OHap$IMI/I, Cco
3HAa4YUTCIbHBIMHU IIJIOIMAAsAMMA OOKOBOI'0O OCTEKJICHHUS U IIOKPBITHAA,
BBIITOJIHCHHBIC U3 CTGKJ’IO)KGJI6306CTOH3, HMCIOT P IPCUMYIICCTB B
OTHOIIICHUH 00SCIICUEHHS BEICOKOTO YPOBH:A €CTECTBCHHOM OCBCIICHHOCTHU
B ITIOMCIICHUAX U XOpOHIGfI BCHTHUJISILIUHA.

6.2 [IpoTuBOMOXKapHBIE MEPOIIPUATHS HA YUACTKE

MeponpusaTrs o NpOTUBOIIOKAPHOM 3aINATE BKIIOYAIOT:

-6 BRP-HEH-KHi0

y!

MJIK 01.01 PII-TM-(15.02.08)-23-22



1) KonTponb MaTepuanos, MpoIyKTOB U 000PYI0BaHUS;

2) AKTUBHOE OTPaHUYEHUE PACTIPOCTPAHEHHUS OTHS C UCIIOJIb30BaHUEM
CPEACTB MOXKAPHOW CUTHAIM3ALIUK, CUCTEM aBTOMATHYECKOIO
MOXKAPOTYLIECHUS U IEPEHOCHBIX OTHETYIIUTEIICH;

3) YcTpoicTBO MAaCCUBHBIX CUCTEM, OTPAaHUYMBAIOIINX PACTIPOCTPAHECHUE
OTHS, JbIMa, apa U ra3oB 3a CYET CEKIIMOHUPOBAHUS TTOMEIIICHHUI;

4) DBakyalluIo JII0/IeH U3 TOPSIIEro 3aHusl B 0€30I1aCHOE MECTO.

6.3 OxpaHa OKpyX arouen cpebl

B cooTBeTcTBMY ¢ HOpMaMHK JIEHCTBYIOMIETO 3aKOHOIATEILCTBA MIPEATIPUITHE,
paboTa KOTOPOT0 OKa3bIBACT HETaTUBHOE BO3JICHCTBHE HA OKPYIKAIOIIYIO CPEY,
00s13aH0:

¢ TIOJYYUTh PA3pEIICHUE Ha OCYIIECTBIEHNE BEHIOPOCOB B aTMOChEPY;
omatts-c:BKE mom:kmoy!
[ LI Cr B K TIO: !
NULLHEM-BRD-Camin-pd
|

e COCTAaBUTDH MACIIOPT OTXOAOB IIPOU3BOACTBA, OTBG"IaIOHII/Iﬁ HX KJIaCCy,

o TOJYYUThH JIMIICH3UIO JIJISl BeJICHUSI pabOT, KOTOPhIE B COOTBETCTBUH C
JNEUCTBYIOIIMMH IPABOBBIMU HOPMAaMU OTHOCATCS K KATETOPUH
JIMLIEH3UPYEMBIX;

e PEryJSpHO HANPABIATH OTYETHOCTH B KOHTPOJIUPYIOIIEE TOCYIaPCTBEHHOE
BEZIOMCTBO, B POJIK KOTOPOTO BBICTYyMaeT PocipupoaHan3op, yauTbIBas
TpeOOBAHMSI IKOJIOTUUECKON 0€30MaCHOCTH MPU CTPOUTENHCTBE UITU APYTOM
BUJIC JIEATEITHHOCTH, KOTOPHIM 3aHUMAETCSI KOMITAaHUS;

e HAa3HAYMUTh COTPYJIHUKOB, KOTOPHIE OYIyT OTBEUATh 32 CUCTEMY
IKOJIOTUYECKOM 0€30MacCHOCTH MPEANPUSATHS, U TPOBECTH UX MOJITOTOBKY B
COOTBETCTBHH C JICHCTBYIOIUMHU TPEOOBAHUSIMU;

e IIPOBCCTHU KOMIIJICKCHBIM SKOJIOTHUYECKUI AyJIUT KOMIIAHUU
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e Ha OCHOBaHWU PE3yJIbTaTOB MTPOBEJICHHOIO ayAUTa pa3padoTaTh MPOrpaMMy
HKOJIOTHYECKOTO KOHTPOJIS 32 paboTOM MpeanpusTus U He0OX0IUMbIe
CONPOBOJIUTENIbHBIC IOKYMEHTHI.

[Topsiok nelcTBHI B paMKax Ka)k/I0ro HallpaBJeHUs onpeaenseTcs npoduieM
paboThI OpraHU3alry, a TAKKE XapaKTepOM €€ BIUSHUS Ha HKOJIOTHIO.

Eme onHo BaxkHOE TpeOOBaHME K IKOJOTHUECKON O€30MaCHOCTH K
IPOM3BOJICTBY — COCTaBJIEHUE MAcopTa 0TXxo0B. Kak u camu
OPEeANpUsTUs, OHU JIETSATCS Ha MSATh KATETOPUiA, 3aBUCSIIUX OT YPOBHS
OIMACHOCTH JUIsl OKpY karorieit cpenbl. [Topsgok cocTaBieHus Takoro
JIOKYMEHTa OIpeIeNIeH OTAEIbHBIM IIPABOBBIM aKTOM: MIOCTAHOBJICHUEM
[TpaButennscTBa oT 16.08.2013 Ne 712. [TacmopTta moTpedyeTrcst COCTaBIATh
Ha otxob! [-IV knaccos. st oTxon0B V Kitacca, KOTOpPbIE OKa3bIBAIOT
MUHUMAJIbHOE BO3JIEHCTBUE HA HKOJIOTHUIO, pa3padaTbiBaTh MACIOPT WK
cepTu(dUKaT COOTBETCTBUS TPEOOBAHUAM DKOJIOTUUECKON 0€301aCHOCTH HE
Tpedyercs.

[Tomowib ¢ BKP noa knwou!
NULIEeM-BKp-caMUn.pd

3AKJIIOYEHUE

TpolHUKN — yHUBEpCaJbHbIE (PUTUHTH, UCTIONB3YEMBIE JIII MOHTAXA
OTBETBJIEHUH TpyOoInpoBoaa. OHU MPUMEHSIOTCS B TEXHUUECKUX U
MarucTpaibHbIX CUCTEMAX, O3BOJISIOT PEIIATh 3aJJa4U [0 MOHTaXy OTPE3KOB
TpyO 0€e3 MpUMEHEHUsI JOTIOIHUTEIbHBIX PUTUHTOB. OHU MOTYT YCTaHABJINBATHCSA
Ha TPyOONPOBOIHI,

Tpoiinuk — Kopmyc npeactasisieT co0oit Teo BpameHus CTyneHYaTon
dbopmbl ¢ rabapuTHBIMU pazMmepamu [122x22 MM U JUTUHBL 58 MM, U3TOTOBJIEH U3
JIETUPOBAHHON KOHCTPYKIIMOHHOW KaYECTBEHHOM CTaJIH.

[Tpu macce neranu Tpoinuk ma = 0,18 xr u o6beme Brimycka BRIron=25000
T/ IPUHUMAEM CPETHECEPUMHOE MPOU3BOACTBO.
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Jns uzroroBnenus neranu Tpoitauk Ne 15.02.08.12.22 HeoO6Xx0aumMo
npousBectu onepanuio 020 Tokapnas UITY Ha TokapHoM cranke ¢ UITY MAZAK
Quick Turn Nexus 100-1I MSY.

Jns BeimonHenus TokapHou onepanus YIIY nenonp3yem aBa TOKapHBIX
TPEXKYJAYKOBBIX NMaTpoHa. biiaronaps TpeM HE3aBUCUMBIX JepKaTenen u3aenue
KPEMUTCS M0 B3aUMO-NIEPIEHAUKYJIIPHBIM TUIOCKOCTSAM TaKMM 00pa3oM, 4TOObI
JOCTUYb TOJIHOTO COBNAJEHUS OCH IIMUHEIA U 3a4UIIAEMON TOBEPXHOCTH.

[Tomowib ¢ BKP noa knwou!
NULIEeM-BKp-caMUn.pd

CIIMCOK UCTIOJIb3YEMBIX UCTOYHHMKOB

1 T'OCT 25347-82 Enunas cucteMa JOIyCKOB U nocaaok. [lomns gomyckoB u
pexoMeHnayemble nocaaku. ITocranosnennem ['ocynapcrsenHoro komurera CCCP
o ctanaapram oT 21 utonsg 1982 1. Ne 2764 cpok BBenenus ycranosieH ¢ 01.07.83
Mockaa.

2 T'OCT 26645-85 OTnMBKY U3 METAJIOB U CILIaBOB. [[omyCKu pa3mepos,
MaccChl U MPUITYCKUA HA MEXaHU4eCcKyto 00paboTky. /laTa BBenenus 01.07.87 nns
OTJIMBOK, BBIITYCKAEMBIX U OCBOEHHBIX ITpou3BoacTBoM 01.01.90 Mockaa.

3 T'OCT 21495-76 ba3upoBanue u 6a3bl B MAIITUHOCTPOCHUH. TEpMUHBI U
onpenenenus. [locranosnenue ['ocynapcTBenHoro komurera crangapros Coera
MunuctpoB CCCP ot 26 ssuBapst 1976 r. Ne 199 cpok BBeieHUSsI YCTAHOBIIEH C
01.01.77 Mocksa.

4TOCT 3.1702 — 79 Enunas cucteMa TEXHOJIOTUYECKON IOKYMEHTAIUH.
[IpaBuna 3anucu onepanuii u nepexooB. O0padoTka pezanueM. Jlata BBeaeHUS

01.01.81.

MJIK 01.01 PII-TM-(15.02.08)-23-22



[10

5TOCT 26611-85 Pe3ubl TokapHbIE€ IPOXOIHBIE, TOAPE3HBIE U
KOIIMPOBAJIbHBIE C KPEIUIEHUEM CMEHHBIX IUIACTHH IIPUXBATOM CBEPXY.
Konctpykuus u pasmepsl. [Tocranosinenue I'ocygapctBennoro komurera CCCP
no crangaptam ot 20 ceHtsaopst 1985 r. Ne 2975 Jlara BBeAeHHUS yCTaHOBIIEHA
01.07.86.

6 'OCT 19076-80 I1nacTuHbI ONOPHBIE CMEHHBIE MHOTOTPAHHBIE
TBEPAOCIUIaBHbIE KBaJApaTHON (popMbl. KOHCTpyKIMs U pa3mepsl. J[ata BBeAeHUS
01.01.82.

7TOCT 19086-80 ITnacTuHbI CMEHHBIE MHOTOTPaHHBIE TBEPIOCILIIABHBIE.
Texnuueckue ycnosus. Jlara BBenenus 01.01.82.

8 'OCT 19049-80 I1macTuHbI pexylue CMEHHbIE MHOTOTPAHHbBIE
TBEpAOCIUIaBHbIE KBaApaTHOU opMbl. KOHCTpyKIMs U pa3mepsbl. J[ata BBeaeHUS
01.01.82.

9 T'OCT 19049-80 ITnacTuHsbl pexxyliue CMEHHbIE MHOTOTPaHHBIE
TBEPOCIUIaBHBIE KBaApaTHOM opMbl. KoHCTpyKIHs U pa3mepsl. J[ata BBeaeHUS
01.01.82.

10 T'OCT 19085-80 CTpykKO0JIOMBbI CMEHHBIE MHOTOI'PaHHBIE TBEPAOCIIABHBIE
kBazpatHoi popmbl. KoncTpykuus u pa3mepsl. [lata BBenenus 01.01.82.

11 TOCT 14818-69 KanuOpbl-npoOKH I1aIKME IITAMIIOBAHHBIE HETPOXOIHbBIE
¢ Hacagkamu aquaMmetrpoM cBbiire 50 no 100 mm. KoncTpykuuns u pasmepsl.

[TocranoBiierneM Komurera ¢ 151 I/I3MepI/ITeJ'IBHBIX npuOOPOB MpHU '
MOt C- BR[04 ﬁ@u

12 TOCT 24853-81 Kanubpsl rnaaxkue J1js pa3MepoB 110 500 MM.

MALLEM=BKR-CaMIA.D

HITaMIIOBAHHBIE TMAMETPOM CBbIIIE 75 70 160 MMm. KOHCprKuHﬂ pa3MEpBI.
[TocTanoBnenrem KomuteTra cTaHmapToOB, MEP U U3MEPUTEIBLHBIX PUOOPOB TIPH
Cosere MunuctpoB CCCP ot 7 utoiniga 1969 r. Ne 771 cpok BBeieHUSI yCTAaHOBJIEH C
01.01.71.

14 TOCT 14820-69 KanuOpsI-npoOKH IaIKue IPOXOIHbIE HEMOJIHBIE
mraMnoBanHbie AuaMeTpom cBbiire 100 1o 160 mm. KoHCcTpyKus u pa3mepsl.
[Tocranosnennem Komurera cTaHIapTOB, MEP U U3MEPUTENIHHBIX MPUOOPOB MpH
Cosere MunuctpoB CCCP ot 7 urons 1969 r. Ne 771 cpok BBelIeHUsI YCTAHOBJIEH C
01.01.71.

15 TOCT 14748-69 Pyuku KpyTiible U MIECTUTPAHHBIE I KAITUOPOB-MPOOOK.
Konctpykuus u pasmepsl. [locranoBiennem Komurera ctaHaapToB, Mep U
n3meputenbHbIX mpudopoB npu Coere MunuctpoB CCCP ot 17/VI 1969 r. Ne
694 cpoxk BBeaenus ycranosies ¢ 1/VII 1970 r.

16 TOCT 6540-64 I'uapotauHAPHI ¥ MTHEBMOIMIUHPHI. Psiibl OCHOBHBIX
napameTpoB. [loctanoBinennem KomureTra cTaHaapTOB, MEP U U3MEPUTEIIBHBIX
npubopos npu CoBere MunnctpoB CCCP ot 20 HosiOpst 1968 1. Ne 135 cpok
BBesieHUs ycraHoBieH ¢ 01.07.69.

17 Tpynosou konexc POD.
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18 Pexumbl pe3anusi MeTauioB cripaBouHuk [log penakiueii 1O. B.
bapanosckoro M3ganue Tperbe, nepepadoTaHHOE U JOTIOJTHEHHOE.

19 O6memMammHOCTPOUTETLHBIE HOPMATHUBBI BPEMEHU U PEKUMOB PE3aHUS IS
HOPMUPOBaHUS padOT, BBIIIOJIHIEMbIX HA YHUBEPCATIBHBIX 1 MHOTOLIEJIEBBIX
CTaHKax C YHACIJIOBBIM IPOrpaMMHBIM ynpasieHueM. Yacte 1. HopmaTusbl
BpeMenu M3narensctBo «OkoHOMHKa» Mocksa 1990.

20 O0ueMaMHOCTPOUTENbHBIE HOPMATHUBBI BPDEMEHHU BCIIOMOTaTENIbHOT O, Ha
o0cnykuBaHUe paboOYero MecTa v MOArOTOBUTENbHO-3aKIOYUTEIBHOTO JIJIS
TEXHUYECKOTr0 HOPMHUPOBAHUS CTAHOUYHBIX pa0oT. CepuitHoe MpOr3BOIACTBO
N3narenscTtBO « MammHocTpoenue» Mocksa 1974.

21 Cranounsie npucnocodnenus Tom 1 [Tox penakuueit b. H. Bapnamikuna u
A. A. llatunosa N3narenscTtBO «MammHoctpoeHue» Mocksa 1984.

22 NoopsinueB U. C. J157 KypcoBoe npoekTupoBaHue Mo NpeMeTy
«Texnonorus MmamuHOCTpOoCHU»: YueOH. [locobue niist TEXHUKYMOB 110
cneruanbHocTH «O6paboTka MEeTaUIOB pe3anremM». — M.: MamuHocTpoeHue,
1985. 184 c., n.

23 I'enbdrar 0. U. I'32 — COopHUK 33249 U yHIPAKHEHUN 110 TEXHOJIOTHU
MaIllMHOCTPOEHUS: Yue0.mocooue AJisi MallIMHOCTP. CIel]. TEXHUKYMOB. — 2-€ U3].,
nepepad. — M.: Beicui. k., 1986. — 271 c.: u.

24 UnpanakoB A.U. Texnonorua mammHoctpoeHus : [Ipaktukym u KkypcoBoe

IPOCKTUPOBaHKE : yue0.110co0 pexIAEHUU cpe. Tpod. '
[loMALs-€-BRE: NOA-KAtoY
«ARaE ) T 43%%. 1 978-5-7695-8439-8" "

25 Knenukos B. B., bonpos A. U. K 48 Texnosorus MammHOCTpOSHYS:

[HAILLISM=BKDx 14
LR BRDACANIAD
001390-3 (MH®PA-M).

26 Illep6akos B. I1. I11612 ITuceMeHHBIC K3aMEHAIIMOHHBIC PAOOTHI 11O
npodeccun «Tokapby : yued.mocodue s Had. mpod. odpazopanus / B. I1.
[Ilep6akoB ; mox pex. b. K. UepnakoBa. — M. :M3naTenbckuil EHTp «AKaIeMusy,
2007. — 80 c. (IToBbiieHHbIN ypoBeHb.) ISBNS5-7695-2568-1.

27 Bepeuna JI. 1. B313 CrpaBouHuK TOKaps: yued.mocodue yist Had. npod.
obpazoBanus / JI. . Bepeuna. — 3-e uzn., crep. — M. : U3naTenbckuit HeHTp
«Axanemus», 2008. — 448 c. ISBN 978-5-7695-5129-1.

28 Heenos H. A., Ocunos K. A. H58 COopHuk 3a1a4 ¥ MpUMEPOB 11O
pEe3aHuI0 METANIOB U PEXKYIIEMY HHCTPYMEHTY: Y4eb.mocodue Jjisi TEXHUKYMOB
1o npeameTy «OCHOBBI YUEHUS O PE3aHUHU METAILJIOB M PEXYIIUA HHCTPYMEHT). —
5-e u3a., nepepad. u gom. — M.: «Mamunoctpoerue», 1990. — 448 c.: un. ISBNS-
217-01018-5.

29 KopocraneBa E.M. u 1p. DKOHOMMKA, OPTaHU3ALIMS U TJIaHUPOBAHUE
MaITMHOCTPOUTEIHHOTO MPOU3BOJICTBA: YUEOHHUK JIJIsI MATUHOCTPOUTEIHHBIX
TEXHUKYMOB. 3-€ u3[l., mepepaboTaHHOE U T0MOJIHeHHOe — M.: Bricmas mkona,
1984 — 448 c.

30 Hedenos H.A. /luruiomMHO€ MTPOEKTUPOBAHKUE B MATHHOCTPOUTEIBHBIX

MJIK 01.01 PII-TM-(15.02.08)-23-22



TeXHUKyMaX: Y4eOHOoe mocooue Uil TEXHUKYMOB — 2-€ H3/1., IepepaboTaHHOe U
nonojiHeHHOe — M. Bricmag mikoia; 1986 — 239 c.

31YeueBunmaa H.JI. MukposkoHomuka: YueOHoe mocodue. — PocToB-Ha-
Hony: ®enukc; 2000 — 384 c.

32 I'py3unoB B.I1. u np. Dxonomuka npennpustus. Y 4eOuuk 11t BY30B non
penaxnueii nmpodeccopa B.I1. I'pysunoBa. — M.: banku u 6upxu, KOHUTHU. 2012-
530c.

33 Ioponsxkun B.M. Hanor Ha npu6suib. XKyp. «DuUHAHCH.

34 [IporpamMMHBIN TPOAYKT AHATUTUYECKUIN PACUET PEKUMOB PE3aHUs IPH
dbpeszepoBaHu.

35 IlporpaMmHBIN NPOAYKT AHATUTUYECKUN PacueT PeKUMOB Pe3aHus IIpU
TOYCHUHU.

[Tomowib ¢ BKP noa knwou!
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