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BBEJAEHUE

MeTtonuueckie yKazaHWsT 10  BBITIOJIHGHHIO TPAKTUYECKUX  pabOT
pa3zpaboTaHbl, corinacHo paboueit mnporpamme OII.08 «TexHonorus
MAaIIMHOCTPOCHUSD) JUTA CIIEUAIIBHOCTH 15.02.08 «Texnonorus
MaIIMHOCTPOEHUS» W TpeOOBaHUAM K pe3ylbraraM oOydeHus DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa3oBaTEIBHOTO CTaHAapTa CpeaHero MpogheCcCUOHATBHOrO
obpazoBanus (mainee — ®I'OC CIIO) mo crenmanpHOCTH 15.02.08 TexHomorus
MalIMHOCTPOEHUS.

[IpakTuueckue paOOTHl HANPABIEHBI HA OBJIAJIEHUE OOYUYAIOIIUMUCS BUIOM
poQeCcCUOHAIBHOMN AESITEIbHOCTH:

BII/JI1 Pa3paGoTka TEXHOJIOTHYECKHX IPOIECCOB U3TOTOBIICHHS JIeTallel
MaIllIMH U COOTBETCTBYIOMIUX MTpodeccuoHanbubix komnereHui (I11K)

BII/I2 VYuactue B OpraHu3aiud TPOU3BOACTBEHHOW JEATEIBHOCTHU
CTPYKTYPHOT'O TTOAPA3ICIICHUS.

BII/I3 YuacTue BO BHEAPEHUN TEXHOJOTMYECKUX MPOLIECCOB U3rOTOBICHUS
JeTajgel MallliH U OCYLIECTBICHUE TEXHUYECKOTO KOHTPOJIS.

C uenpro OBJIAJEHUS YKa3aHHBIM BUAOM NMPOPECCUOHATBHOU AEATEIbHOCTH
U COOTBETCTBYIOIIMMH MNPOPECCHOHATBHBIMU KOMIIETEHIUSIMHU, OOYYaIOLIUICS B
XO/I€ BBIMIOJIHEHHUSI U 3aIUTHl IPAKTUYECKUX PAOOT IOKEH:

yMeTh:
— MPUMEHATHh METOJAUKY OTPaOOTKH JIeTalIe Ha TEXHOJOTUYHOCTb;
— IPUMEHSATh METOJUKY IPOCKTUPOBAHUS ONEPALINL;
— IPOEKTUPOBATh YUYACTKA MEXAHUYECKUX LIEXOB;
— MCIIOJIb30BAaTh METOJIMKY HOPMUPOBAHUSI TPY/IOBBIX MPOIIECCOB.
3HATh:
— crocoOnI o0ecIieyeHns 3aJaHHOM TOYHOCTH U3TOTOBJICHHS JIETAJICH;
~ TEXHOJOTHUYECKHE MPOILECChl MPOU3BOACTBA THUIOBBIX JETaJ€d U Y3JI0B
MallIFH.

B mporecce ocBoeHHMS UCUMIUIMHBI Y CTYJIEHTOB JOJKHBI (POpMUPOBATH
obmue kommnereniuu (OK):

OK 1. IloHumaTe CYHIHOCTh M COIMAIBHYK) 3HAYUMOCTh CBOEH
Oymymeit mpodeccun, MPOSBIATH K HEH yCTOWYUBBIN UHTEPEC.

OK 2. OpraHu3oBbiBaTb COOCTBEHHYIO  JCSATEIBLHOCTh, BBIOUPATH
TUTIOBBIE METONBI ¥  CIOCOOBI  BBIMOJHEHUS TPOo(ecCHOHANBHBIX — 3ajad,
OLICHHBATh X 3PHEKTUBHOCTH U KAYECTBO.



OK 3. IIpuHnMaTh pemeHus B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTyaLUsAX
Y HECTHU 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymectBiaTh MNOMCK Y  HCHOJb30BaHHE  MH(MOPMALIHH,
HeoOxomuMon st 3((HEKTUBHOTO BBIMOJHEHUS MPOGECCHOHAIBHBIX —3ajad,
npo(ecCHOHANBHOTO U TMYHOCTHOTO Pa3BUTHUAL.

OK 5. HMcnons3oBarh HWHGOPMAIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJOTHH
B MIPO(ECCUOHAIBHOMN JESITEIIbHOCTH.

OK 6. Paborath B KOJJIEKTMBE M KOMaHAe, 3(PQPEKTUBHO OOIIATHCS
C KOJUIETaMH, pyKOBOACTBOM, IOTPEOUTEISIMU.

OK 7. bparb Ha ce0d OTBETCTBEHHOCTh 3a pPabOTy WIEHOB KOMAaH/bI
(MOYMHEHHBIX), 3@ PE3YJIbTAT BHIIOJHEHUS 3a1aHAM.

OK 8. CamocroarenbHO oOmpeaensaTh 3aaud  npodeccuoHaabHOTO
U JUYHOCTHOTO  Pa3BUTHUS, 3aHUMAThCI CaMOOOpa30BaHMEM, OCO3HAHHO
MJIAHUPOBATH MOBBIIICHHE KBATU(UKALIUH.

OK 9. OpueHTHpoBaTbCs B YCIOBUSIX YacTOM CMEHBI TEXHOJOTUU
B IIpOo(hecCuOHANIbHON e TEIbHOCTH.

Crenuanuct 1O TEXHOJIOTUH MAIIMHOCTPOSHUS JOJDKEH 00JanaTh
npodecCHOHATPHBIMA KOMIIETCHIIHSIMH, COOTBETCTBYIOIIMMH OCHOBHBIM BHJIAM
npodeccnoHabHOM 1eATeTbHOCTH:

IIK 1.1. Mcnons30BaTh KOHCTPYKTOPCKYIO JOKYMEHTAIUIO TIPH Pa3padOTKe
TEXHOJIOTHYECKHX ITPOLIECCOB U3TOTOBJICHUS JACTAIICH.

IIK 1.2. BeiOupath METO/ MOJTYyUYEHUS 3aTOTOBOK M CXEMbI UX 0a3MpOBaHHUS.

IIK 1.3. CocraBisiTh MapuipyThl U3TOTOBJICHUS JI€Talled U MPOECKTUPOBATH
TEXHOJIOTUYECKHE ONepaliu.

IIK 1.4. Pa3paGaTeiBaTh 1 BHEAPSTH YNPABISIOUINE MTPOrPaMMbl 00pabOTKU
JneTajeu.

IIK 1.5. Mcnonp30BaTh CUCTEMBI aBTOMATU3UPOBAHHOTO MPOECKTUPOBAHUS
TEXHOJIOTHYECKHUX MPOIIECCOB 00PaAOOTKHU JieTale.

IIK 2.1. VYuactBoBaTb B IUIAHMPOBAHWM M OpraHu3alMu paboThI
CTPYKTYPHOI'O MOJIpa3AEICHUS.

IIK 2.2. VYwuactBoBaThb B PYKOBOJCTBE pPabOTOW  CTPYKTYpPHOTO
MO/APa3/IeICHUS.

IIK 2.3. YyacTBOBaTh B aHaJIM3€ MpOliEcCa U PEe3yJIbTATOB AECATEIbHOCTU
MO/Apa3ieNeHUsI.

IIK 3.1. YyacTBOBaTh B pealiM3alldd TEXHOJIOTUYECKOTO Mpoliecca Mo
U3TOTOBJICHUIO JeTaJICH.

IIK 3.2. IlpoBoauTh KOHTPOJb COOTBETCTBUSA KaudecTBa JeTajiei

TpC6OBaHI/I${M TEXHUYECKOM JOKYMCHTAIIHUH.

[IpakTuueckre pabOTHl CIEAYEeT MPOBOAUTH IO MeEpe MPOXOKICHUS

CTyACHTAMU TCOPECTUYCCKOIO MaTcpuajia.



[IpakTnyeckue pabOThl PEKOMEHIYETCS MPOU3BOAWTH B CIEAYHOUIEH
MOCJIE0BATENbHOCTH:

- BBOAHas Oecema, BO BpeMs KOTOPOM KpaTKO HANMOMHUHAIOTCA
TEOPETUYECKUE BOMPOCHI MO TeMe pPadOThl, PA3bIACHSIETCS CYIIHOCTh, IICJib,
METOJIMKA BBITIOJTHEHUS PaOOTHI;

- CAaMOCTOSITEIbHOE BBITIOJTHEHUE HEOOXOIUMBIX PACUETOB;

- 00paboTka pe3ynbTaTOB pacueToB, OGOpPMIIEHHUE TEXHOJIOTUYECKOU
JTOKyMEHTAIUH, OTUYETA,;

- 3allMTa MPaKTUYECKOl paboTel B (opme cobecenoBaHMs MO METOAMKE

IIPOBEICHUSI U pe3yiIbTaTaM MPOJEITaHHON PabOTHI.



1. METOIUYECKHE VYKA3AHUA K  BBIIIOJIHEHUIO
MNPAKTUYECKOM PABOTHI 1151 CTYJIEHTOB

K BbIMONHEHHIO NPAKTHYECKOH pabOThl HEOOXOAMMO IMPUTOTOBUTHCA M0
Hayvaja 3aHATHUs, UCIOJIb3ysl PEKOMEHAOBAHHYIO JIUTEPATYPY U KOHCHEKT JIEKIIHH,
a TaKKe O3HAKOMUTBCA C IYHKTOM IpaKkTUYecKoro 3aHsaTus «OOume u
TEOPETUIECKHE MOJOKESHHUS I10 TEME MPAKTUIECKOTO 3aHITUS.

CryneHTsl  00si3aHBI WMETh TNpuU  cebe  KOMIUIEKT MHChMEHHBIX
NPUHAISKHOCTEH BKIIOYAIONIMX B ce0s, B TOM 4YHCIE JWHEHKY, KapaHMIall,
KaJgbKynaTop. OTYETH O MPOBEACHUM MPAKTHUUECKUX 3aHATHI U J1a00paTOPHBIX
paboT BBHIMOJHSIIOTCS Ha JUCTax Mucuel Oymaru (¢ ogHoi cTopoHsl ) (opmarta A4
o opMIIEHHBIMH paMKaMH U OCHOBHOM Haamnuckto cormacHo ['OCT 2.104-2006
HEPBBIA JIUCT OTYETA MO MPAKTUYECKOMY 3aHATHIO U J1abopaTOpHOU pabore —
dbopma 2 , BTOpoi W mocienyromue JucThl — dopma 2a. KOMIJIEKT OTYETOB IO
OPAKTUUYECKUM 3aHATUSIM U J1a0OpaTOpHBIM paboTam OpoUIIOpYyeTcss B MalkKy-
CKOpPOCIINBATENb C TUTYJIbHBIM JIucToM (IIpunoxenue 1) .

2. OT4eThl MO MPAKTHYECKUM 3aHATUSAM M J1a00paToOpHBIM paboTam
oopMIIAIOTCST B MHUCHMEHHOM BHUE, aKKypaTHO W JOJDKHBI BKJIIOYaTh B ceOs
CJIEYIOIINE TyHKTHI:

[IpakTnueckoe 3ansatne Ne

Tewma:

[{ens mpakTUYECKOTO 3aHIATHS (JJAOOpaTOPHON PabOTHI)

2.1 MarepuanbHoe obecriedeHne 3aHATUS

2.2 Tlopsimox  BBIMOMHEHUS 3aHATHS  (3amUcaTh  TOPSAIOK  BBIMOJHEHUS
MPAKTUYECKOT0 3aHATHS, JTAOOPATOPHON PabOTHI)

2.3  HuauBuayanbHOE 3aJlaHue (3amuchIBaeTCs yCIIOBUE 3ajaHUs
COOTBETCTBYIOIIIEE HOMEPY BapuaHTa JJisl JAHHOTO CTYACHTA.)

2.4 Jlanee, mo cepeArHE JUCTA, MUMIETCA « X0l padOThD U BBIMOJHSIIOTCS 3TAIbI

IMPAKTUYCCKOI0 3aHATHA, COIIACHO BBIIIC ITPUBCACHHOMY IOPAAKY.



2.5 Brmonusercs 3anuck «Bompockl mist camonpoBepku». B 3TOM myHKTE
oOyuJarolue MUCbMEHHO OTBEYAIOT HAa KOHTPOJIbHBIE BOIPOCHI, IPUBEJICHHBIE B
METOAUYECKUX PEKOMEHAAIUAX K IPAKTUYECKOMY 3aHATHIO.

2.6 Ilo 3aBepiieHHI0 3aHATUS OOydYaroIIMECs COCTaBISAIOT BBIBOJ, B KOTOPOM
OTpaXaroT Pe3yibTaThl MIPAKTUUYECKOTO 3aHATHUS UCXO/IS U3 €T0 LIeJIeH.

3. Br16op BapuanTa 3aaHus 11 IPAKTUYECKOTO 3aHSITHUS BBINOJIHAETCS
UCXO/IA MOPSIAKOBOTO HOMEPA MO JKypHAILy Y4€OHOM TpYIIIbL.

B Tom ciywae, ecau KOJIMYECTBO BAapHAHTOB 3aJaHUN K IMPAKTUYECKOMY
3aHATUIO HE MPEBBIIIACT JECATH, TO OOYYAIOUIUICS C TMOPSAKOBHIM HOMEPOM
OIMHHAAUATH( JBAALATh OAMH) MO YYEOHOMY >KypHaly TpYIIbl BBITOJHSET
3a/laHie COOTBETCTBYIoLIee BapuaHTy Nel u anee mo crucky.

4. [TogroroBka K 3amuMTe OTYETa IO  MPAKTHYECKOMY 3aHSTHUIO
3aKJII0YAETCs B MMCBMEHHOM €ro 0(hOpPMIICHHH UCXOJd U3 TpeOOBaHUN yKa3aHHBIX
BbIIE, @ TaK e IMOATOTOBKE TEOPETHYECKOro Marepuana Mg YCTHOTO
co0ece0BaHuUs 110 TEME 3aHATHUS.

5. IIpy oneHMBaHMY MPAKTUYECKOTO 3aHATHUS YUUTHIBAETCA CIEAYIOIEE:

— KauecTBO BBINOJIHEHUS] MPAKTHUYECKOW dYacTH paboTsl (coOmrogeHue
METOAMKN BBINOJIHEHUSI, TOYHOCTh pPAacyeTOB, TNOJYYEHUE pPE3YJIbTaTOB B
COOTBETCTBHH C 1I€bI0 PA0OTHI);

— KauyeCTBO 3aMOJIHEHUS TEXHOJOTMYECKON JOKYMEHTALINH;

— KauecTBO O(QOpMJIEHUS OTYeTa MO0 MPAKTHYECKOMY 3aHATHIO (B
COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMH );

— KaueCTBO YCTHBIX OTBETOB HAa KOHTPOJIBHBIE BOMNPOCHI MpHU 3aLIUTE
pe3yNbTaToOB 3aHATH (IJIyOMHA OTBETOB, 3HAHHE METOAMKH BBITTOJHEHUS pabOTHI,
UCIIOJIB30BAaHUE CIIEHNAIbHON TEPMUHOJIOTHH ).

5. Cpoku 3amuThl NPAKTUYECKOTO 3aHSTHS: Otyer mo pesyJipraTaM
IPOBEICHUSI MPAKTUUECKOT0 3aHATHS HEOOXOUMO MPEACTaBUTH K 3alUTE yKe Ha
CIEAYIOUIEM 3a HUM 3aHATUU. B ciyuae ecnu, ciepyroniee NpakTHUYECKOE 3aHSATUE

IMPOBOJUTCA B OTOT IKC Kaﬂ@H}IaprIfI AC€Hb, TO CPOKOM COadd OT4YCTa



ompeaeNsieTCs J1ara, CIeaylomas 3a HUM COIVIaCHO  PacIHCaHHMI0 YYCOHBIX
3aHSTHH.

6. Eciu otder mo pabore HE claH BO BpeMs (JI0 BBIMOJHEHHS CIEAYIOIICH
paboThl) O HEYBAXUTEJIbHOW MpPUYMHE, OICHKA 3a MPAKTUYECKOE 3aHSITHE

CHIDKAEeTCs Ha 0at.



2. MATEPHAJIBI JIsdd1 BbIIIOJIHEHUSA HNPAKTUYECKUX U
JIABOPATOPHBIX PABOT

INPAKTUYECKOE 3AHATHUEN:1

Tema 3ansTusi: «Onpenenenrne TOYHOCTH HOPMBI U TOUHOCTH B3aUMHOTO
PacCIIOJI0KEHUS IOBEPXHOCTEHN JeTaI IPU 00paboTKe».

IIpoaoxkuTeILHOCTH 3aHATHS: 2 Yaca

Heap 3anATHA: OTpabOTATh NPAKTUUECKUE HABBIKU B YCTAHOBJIEHUN HAUMEHOBAHUS
U COJIepKaHMs yCIOBHOTO 0003HAYEHUS 3a/IaHHBIX OTKJIIOHEHUH; OTpaboTaTh
BO3MOKHOCTbH BBIJIEP’KaTh TPeOOBAHUE TOUHOCTU (DOPMBI M TOYHOCTH B3aUMHOTO
pacnoioKeHUsl TOBEPXHOCTEH eTalnu mpu 00paboTKe B 3aBUCUMOCTH OT THUIIA
CTaHKa.

MarepuajibHoe odecnieyeHue:
— Metoanueckue ykazaHus K MpakTUIecKoMy 3aHsAThio Nel.
— HopwmarusHo-cnipaBouHas iureparypa; [[OCT 2.308-2011.
— YeprExHbIE NPUHALIIEKHOCTH.

Yka3aHusi HA TOT TeOPeTHYECKUIT MaTepuaJl, KOTOPbIH 10/2KeH ObITh
npopadoTaH NMpM MOArOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bsaspiunbiii, B.®. OCHOBBI TEXHOJOTMH MAIIMHOCTPOCHUS: YYCOHHMK st
BY30B [DNEKTpOHHBIM pecypc| : yued. — DnekTpoH. aaH. — Mocksa:
MamuHoctpoenne, 2018, — 598 c¢. —  Pexum  jocrymna:
https://e.lanbook.com/book/37005. — 3ar. ¢ 3xpana.

2. Texuonoruss mammHocTpoeHus. COOPHUK 3a7ady W yOpaXKHEHUH. YdeOHoe
nocobue/ moxa obuer penakmueit B.M.ABepuenkoBa, E.A.Ilonsckoro- 3-e u3s.,
uctp. u gom.- Mocksa: UH®A-M, 2021.-305 c.

1. OBIIME U TEOPETHYECKUE MOJIOKEHUA 11O TEME
MNPAKTUYECKOI'O 3AHATUHAL.

OpHOM U3 OCHOBHBIX 3a/1a4 TEXHOJIOTOB U IPYTUX YYaCTHUKOB IPOU3BOJICTBA B
MEXaHUYECKUX  LeXax  sBisgercs  o0ecrieueHue  HEeOoOXOAMMOH  TOYHOCTH
U3TrOTOBJISIEMBIX JI€TajIeH.

PeanbpHble JeTanu MallWH, W3TOTOBJICHHBIE C TOMOINBIO MEXaHUYECKOU
00pabOTKH, HMMEIOT MapaMeTphl, OTJIMWYAIOIIMECS OT HUJCANbHBIX 3HAYEHUH, T.€.

HMCIOT TIIOIPCIIHOCTH, HO Pa3MCpPhbI HOFpCHIHOCTGfI HC JOJDKHBI ITPCBLIIIATH
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JOTYCKAaeMbIX MPEeSIbHBIX OTKIOHEHUH (0mycKoB). Jlomyck — 3To apudpMeTniecKas
Pa3HOCTh HAMOOJIBIIETO U HAaUMEHBIIETO OTKIOHeHUM. J[11g obecrnieueHus 3alaHHOM
TOYHOCTH O0OpaOOTKH JOJDKEH OBITh MPABUIJIBHO CIPOCKTUPOBAH TEXHOJOTHYECKUN
MPOLECC C YYETOM IKOHOMUYECKON TOUYHOCTH, IOCTUTAEMOM Pa3IMuHbIMU METOAAMHU
00paboTku. BaxHO yYUTHIBaTh, 4YTO KaXAbIA CICAYIONIUN MEPEeXoi IOJKEH
MOBBINIATH TOYHOCTH HA 1...4 KBaJIUTETA.

B psge caydaeB HCHONB3YIOT pPAacyeTHbIE METOABI I ONpEACICHUS
BO3MOXXHOUW BEJIIMYUHBI MOTPENTHOCTH 00paboTKu. Tak ompemensroT MOTrpentHOCTH
TOKapHOH 0OpabOTKM, OT JEMCTBHS CHJI pPE3aHMs, BO3HUKAIOIIUX BCIICJACTBHE
HEJIOCTATOYHOM KECTKOCTH TEXHOJIOTMYECKOM CUCTEMBI.

[To TOYHOCTBIO MEXaHWYECKOW 00pabOTKH MOHUMAIOT CTEIEHb COOTBETCTBUS
U3TOTOBJIIEMOT0 HW3JC/IUsl TPEOOBaHUAM dYepTeka IO pa3MepaM U TEXHUUYECKUM
YCIIOBUSM.

TOYHOCTP  BBINOJHEHUA  Pa3MEPOB  PETJIAMEHTUPYETCS  JIOIYCKaMH,
IPOCTaBIsIEMbIMH Ha PabOUMX 4YepTEkKax JIETAIM; TOYHOCTh BBIMOJHEHUS (OPMBI U
TOYHOCTh  B3aUMHOIO  PACIOJOXKEHHUS  TMOBEPXHOCTEW  PErIAaMEHTUPYIOTCS

TCXHUYCCKNMU YCIIOBHAMU HA UCPTCIKC ACTAIN

2. 3AJAHUA U ITPUMEPHI BBIIIOJIHEHUA K INIPAKTHYECKOMY
3AHATHUIO

3AJJAHHUE 1 :Onpeaesienne TO4HOCTH GOPMbI OBEPXHOCTEH AeTAJIH NIPH
o0padoTke

YcaoBue 3amanmsa: Ha pucynke 1 m B Tabmmue 1 yka3zaHbl BapHaHTBI
MOBEPXHOCTEH C JIOMYCKAEMbIMH OTKJIOHEHUSMU (POPMBI.

TpebOyercsi: ycTaHOBUTH HAMMEHOBAaHWE U COJEpXKalMe OO0O3HAYCHUS
yKa3aHHBIX OTKJIOHCHHWH; YCTaHOBHTH BO3MOXXHOCTH BBIMIOJHUTH 00pabOTKYy Ha
yKa3aHHOM CTaHKe, COOIojas 3aJaHHyI0 TOYHOCTh. Hemocraromummu paszmepamu
3aJ1aThCSl.

11



Tab6auua 1 Bapuantsl 3aganuii

Ne Bapuanra Popma MOBEPXHOCTHU Tun cranka
| OtBepcTue BrayrtpunumdoBaibHbIf
II [L11ockoCTh [TnockonutndoBaTbHBIH
111 » »
IMponosxenune Tadauub! 1
1Y ['panb KpyrnouumudopaibHblii
V,VI OrtBepcrue X OHMHT OBAJILHBIN
VII [Hunuaap TokapHO - BUHTOPE3HBIN
VIII [LimockocTh IIpo10ABHO - CTPOTaJIbHbIN
IX Hunuuap TokapHbIl MHOTOPE3L[OBBIN
X » KpyrmonundoBanbHbIit

¥ [Jpoz

]

Pucynok 1 YUepTexu K 3a1aHUIO

IHNPUMEP BBINIOJHEHUA 3AJTAHUSA Nel

Ha wnapyxHOil moBepxHocTH Bana (pucyHke 1) 3aman pomyck (OpMBl,
o0o3HavyeHHbll ycnoBHbIM 3HakoM 1o CT C3OB 368—76. OxoHYaTeabHYIO
00pabOTKy ATOM MOBEPXHOCTH TPEAINONIAraeTcs BBIIOJHUTh LUTM(OBaHMEM Ha
KpyrionuiidoBarbHOM cTanke mozenu 3M151.

TpeOyercsi: yCTaHOBUTH HAaWMMEHOBAHME M  COJEPKAHHE  YCIOBHOIO
0003HAYEHUsI YKa3aHHOTO OTKJIOHEHMsSI; YCTaHOBUTh BO3MOXKHOCTb BBbLAEpXKAaTh

TpeOOBaHME TOYHOCTU (POPMBI 3TOI MOBEPXHOCTH MPHU MPEArnoIaraeMon 0opadoTke.

12



Puc.1
Pemenue:

1. Ilo mnpeacraBieHHOMY JCKHU3y TOYHOCTb (OPMbI UUIMHAPUYECKON
IOBEPXHOCTH BBIPAXKAETCA JTOIMYCKOM Kpyriaoctd M cocraBisieT 10 mxMm. CormacHo
I'OCT 24643-81, 3TOT A0OMYCK COOTBETCTBYET 6-i1 creneHn ToyHocTH (Gopmbl. [lox
TEPMUHOM «JlOMyCK KpYriaoCcTW» MOHUMAKOT HAuOOJbUIEE JOMYCTUMOE 3HAUCHHE
OTKJIOHEHUSI OT KPYIJI0CTH. YaCTHBIMU BUAAMU OTKJIOHEHHS OT KPYTJIOCTH SIBIISIFOTCS
OBAJIbHOCTb, OTPAHKA U JP.

2. Ha kpyrnonumdoBansHoM ctanke mozaenu 3M151 MOXXHO MpPOU3BOIUTH
00paboTKy 3aroToBOK C HaubOoJbIIUM auameTpom a0 200 MM u aiauHO#M 10 700 MM.
CrnenoBaTenbHO, OH MPUTOJEH i1 00paOOTKH JTaHHOM 3aroToBKU. OTKJIOHEHHUE OT
KPYTJIOCTH MpU 00pabOTKE HA 3TOM CTAHKE COCTABISET 2,5MKM

Ha ocHOBaHUU M3JI0KEHHOTO /IeJIa€M 3aKII0YEHUE O BOZMOXKHOCTH BBIMOJIHUTH

00paboTKy € 3a1aHHOI TOYHOCTHIO.

3AZTIAHME 2 :OnpenejieHue TOYHOCTH B3aMMHOI0 PaCIOJIOKEHUs
NMOBEPXHOCTEl AeTajau npu oopadoTke

YciaoBue 3ananusi: Ha pucynke 2 nmokasaHbl BApUaHThl 00pabOTKH MOBEPXHOCTEH.

Tpebyercsi: pacmmdpoBarh 0003HAUCHHE COJEpKAHUA JOMYyCKa; pa3padoTaTh
TEXHOJIOTHYECKHE MEPOIPHUATHSI, 00ECIIEUNBAIOIIHE BHIIIOJHEHUE 3TOTO TPEOOBAHUS.
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Pucynox 2 Bapuantsl 00pabOTKH MOBEPXHOCTEM

IHPUMEP BbIITOJIHEHUA 3ATAHUSA Ne2

Ha sckusze (pucyHke 3) 0003HA4eHO TEXHUYECKOE TpPeOOBaHME K TOYHOCTH
B3aMMHOT0 PACTIOJIOKEHHUS IIOBEPXHOCTEN JIETAIIN.

[Ipeanonaraercsi OKOHYATENbHYI0 00pabOTKY BEpXHEH MIOCKOCTH BBINOJIHUTH
YUCTOBBIM (Ppe3epoBaHMEM Ha BEPTUKAIBHO - (PPE3EPHOM CTAaHKE COTJIACHO
OTIEpPAIMOHHOMY 3CKU3Y, N300pa)KEHHOMY Ha PUCYHKE 4.

TpeOyercsi: U3JI0XKUTH HAUMEHOBAHME W  COJIEP)KAHME TEXHUYECKOTO
TpeOOBaHMS; YCTAHOBUTDH MO TEXHOJOTUYECKUM CIIPABOYHHUKAM TOYHOCTh B3aUMHOTO
pacrojoKeHUsI IMOBEPXHOCTEH JeTald B 3aBUCUMOCTH OT THIA O00OpYIOBaHMS;
C/IeNIaTh 3aKJII0YEHHE O BO3MOKHOCTH BBIIIOJHUTH YKa3aHHOE TpeOOBaHMUE.

Pemenue:

1. VYCaoBHBIM  3HaKOM Ha paboueM uepTeke IOKa3aH JOMYyCK
NapajuIeIbHOCTH  BEPXHEHM  IUIOCKOCTH  OTHOCUTENIBHO HM)KHEM  IJIOCKOCTH,
obo3naueHHoit A. Ilog pgomyckoM mnapaUlebHOCTA TMOHUMAIOT HauboJbIIee
JOIIyCKaeMO€ 3HAYEHUE OTKIIOHEHHWs OT IapajuleNIbHOCTH. B Hamem cioydae gomyck

paseH 0,2 MM Ha rmomaaun 150 X 150 mm.
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Pucynok 3 Pucynox 4

2. B Tabnuiiax TEXHOJIOTHYECKUX CIIPABOYHUKOB, HAXOIUM TPEACIIbHbBIC
OTKJIOHEHU Hamero ciaydasi: oHd paBHbI 40... 100 mxm u 25...60 MmxM Ha ayiuHe 300
MM, a 3Ha4uT Ha jJymHe 150 MM oHu OyayT paBHbl 12,5... 30 MxM. M3 Bcex 3THX
JAHHBIX IPUHUMAEM JUIsl rapaHTu HanoOosbiiee 3HayeHne — 100 mxm, T.e. — 0,1
MM.

3.Jlenaem 3akitoueHue — TpedyeMas TOUHOCTh B3aMMHOTO PACTIOJIOKEHUS

00pabOTaHHOM MJIOCKOCTH OTHOCUTENBHO 0a30BOi MIIOCKOCTH A OyaeT odecrieyeHa.

INPAKTUYECKOE 3AHATUEN:2

IIpoxo/KUTEILHOCTH 3aHATHSA: 2 yaca

Tema: Onpenenenue onepaMoOHHBIX MPUITYCKOB U ONEPALMOHHBIX Pa3MEPOB
C JIOMyCKaMH PacYeTHO-aHATUTUICCKUM U OTBITHO-CTATUCTHYECKUM (TaOIMIHBIM)
METO/aMH Ha 00padOTKY OJIHOM MOBEPXHOCTH 3aJaHHOM JIeTaji MO YCTAaHOBJICHHOMY
TEXHOJIOTHYECKOMY IIPOLIECCY .

Henb 3aHsTHS: TOJTyYeHUE MPAKTUYECKUX HABBIKOB B PAcyeTe OIMEPaIMOHHBIK, OOIIMX
NPUITYCKOB 1 OMEPAIMOHHBIX Pa3MEPOB € JIOMYCKAMU PaCUETHO-AHATIMTHYECKAM  METOJIOM;

TIOITOTOBKA K KYPCOBOMY TIPOEKTUPOBAHHIO.

MarepuaiibHoe o0ecriedeHme:
1. PaGounii yepTex (3CKu3) JCTATH.
2.CpefieHust O CEpUIHOCTH IMPOM3BOJICTBRA - IPOM3BOJICTBO CEPUIHOE.
3.YeprexxHble MPUHAICKHOCTH.
4. MAKpOKTBKYJIATOPbI
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YKa3aHusi HA _TOT _TeOpeTWYeCKHil _Marepuasl, KOTOpPbId JIOLKeH ObITh _NPopadoraH
CTY/ICHTAMU P NOATOTOBKE K NPAKTUYECKOMY 3AHATHIO Ne 2

1.be3bs3prunbiii, B.d. OCHOBBI TEXHOJOTUH MANTMHOCTPOEHUS: YUYEOHUK IS
BYy30B [DNEKTpOHHBIM pecypc] : yued. — DOnekTpoH. JaH. — Mocksa:
MaimmHoctpoeHue, 2018. — 598 C. — Pexxum JOCTyma:
https://e.lanbook.com/book/37005. — 3ar:. ¢ sxpaHa.

2. AI. Kocunosa, PK. MerepsikoB «To4HOCTH OOpaOOTKH, 3arOTOBKMA W TIPUITYCKU B
MalMHOCTpoeHU»; CripaBouHyk; M., Ma., 1976r.

3.TOCT 7505 - 89; TOCT 26645 - 85.

OBIHIMVE U TEOPETUYECKHUE INOJOXEHUS 110 TEME
IHNPAKTHYECKOI'O 3AHATHUA

[lpunycku Ha MexX. 00pabOTKy - ATO CIOW MeTaia, Cpe3acMbld WIU
IIacTUYeCKu JehOpMHUpPYEMBIN B Tpoiiecce 0OpabOTKH 3arOTOBKHU JUIS TOJYyYECHHUS
3a1aHHON (DOPMBI, Pa3MEPOB M KaYeCTBA TOBEPXHOCTEH.

OnepallMOHHBIA MPUITYCK - 3TO CJIOM MeETajla, CPe3aeMblil WM IJIACTUYECKU
nedopMUpyEMBIi TIPU BBHITTOJTHEHUN OMIPEACICHHOTO TEXHOJIOTHYECKOT0 Mepexo/ia.
OOuuit mpunmyck - 95TO CyMMapHas BeJMYMHA OOIMIMX NPUIYCKOB IO BCEMY
TEXHOJIOTUYECKOMY MapIIpyTy 00pabOTKHU 3aIaHHOM MOBEPXHOCTH.

Pacuer mpumyckoB aHAIMTUYECKUM CHOCOOOM MPOU3BOAUTCS MO METOJUKE
npodeccopa B.M Kosana. [Ipu kakq0M BBITOTHIEMOM TEXHOJIOTHUYECKOM TMEPEX0Ie
MEXaHUYECKON 00paboTKM HEOOXOIUMO MPEAYCMOTPETh MHUHUMAIBHBIN TPHITYCK,
JNOCTAaTOYHBIA JUIA JIMKBUAAUMKW HMMEIOLIMXCA IOTPEIIHOCTEN  BBIIOJHIEMOIO
NepPEX0/1a, BIMSIONINX HA MPUITYCK.

Pacuer MUHUMAaJIbHBIX NPUIYCKOB B 3aBUCUMOCTH OT BHJAa 00pabOTKH

MPOU3BOAUTCS MO (popmyJiaM, TPUBEACHHBIM B Ta0ue 1:
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Tabnuma 1. opmysel pacyeTa MPUITYCKOB B 3aBUCUMOCTH OT BH1a 00pabOTKH.

Bun 00padoTku

Pacuernas gopmysia

1. [TocnenoBarensHas 00pabOTKa MPOTHBOIOJIOKHBIX WIIH OTICITHHO
PaCIONIOKEHHBIX TTOBEPXHOCTEH.

Zinin=Ra1+Tii+piatE

2. [TapannenpHas 00paboTKa MPOTHUBOMOIOKHBIX TIIOCKOCTEH.

2Zimin:2(sz+Ti-1+pi_1+Ei)

3. O0paboTka HapyKHBIX HJIM BHYTPEHHHUX TOBEPXHOCTEH BpaIlleHHs.

4. O0TaurBaHUs HWIHMHIPUYECKON TTOBEPXHOCTH 3aTOTOBKH,
YCTaHOBJICHHOM B IIEHTpax; OeClIeHTPOBOE NUTH(OBAHNUE.

2iin=2R+T;.1+pi-1)

5. Pa3zBepThIBaHHE IUIABAIOIIEH Pa3BEPTKOM, MPOTATUBAHUE 27imin=2(R;+Tip)
OTBEPCTHH.
6. Cynepdunuil, noaupoBaHUe U packaTka (0OKaTka). 27 ivin=2Ro-1

[[Imndosanue mociie TepMooOpabOTKH:

A) Ipy HAUTHYUHT

b) mpu otcyTcTBUM

Zinin=R 1+t pirtE;
2Zimin- 2R+ piatEi)
Zirin=R1t+pii
2Zinin=2AR 711 pia)

B atux ¢popmynax:

Zimin - MUHUMAJIbHBIN NPUITYCK HA JAHHOM TE€XHOJIOTUYECKOM MEPEXOJE.

Rz i -1 - BEJIMYMHA MHUKPO HEPOBHOCTEM, IIOJIYy4YaeMbIX Ha

MpcaAMCCTBYIOIICM IICPEXOAL.

Ti. . 1 - BenuumHa (yOmHA) ne(EeKTHOrO CIIOs, TMOJYYEHHOTO Ha

IPEAIIECTBYIONIEM MEPEXO/IE.

P i - 1 - BemuuuHa IMPOCTPAHCTBCHHBIX OTKHOHCHI/Iﬁ, IMOJIy4YCHHAA Ha

MPEALIECTBYIOIIEM MTEPEXO/IE.

E i - norpentHocTs yCTaHOBKU Ha JaHHOM TEXHOJIOTMYECKOM MEPEXO/IE.

[Tocne onpenenenust 3naueHuit Rz, T, p, €y, 0 (IpeAeNbHBIX OTKIOHEHH) U

PaCUYCTHBIX BCJIMYNH Zmin Ha TCXHOJIOTHYCCKUC

Mepexoibl,  pacyeT

MEXKOMEPALUOHHBIX PA3MEPOB MPOU3ZBOJAUTCA B CIEAYIOLIEH MTOCIEI0BATEIbHOCTH
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JIns Hapy KHBIX IIOBEPXHOCTEN BaJIOB

J1111 BHYyTPEHHUX IOBEPXHOCTEN
(oTBEpCTHIM)

2

l. 3anucaTe [UIsI KOHEYHOIO Iepexoaa B
rpady «PacuetHslil pazmep» HaMMEHBIIUI
IIPEEIIbHBIN pa3Mep ACTaIM 110 YEPTEKY

1. 3anucarp HJIsI KOHCYHOT'O IICpEXoda B

rpady pasmep»
HauOOJIbIINI

«PacueTHbIi
IIpEICIIbHBIN pasmep

JETaJIN 110 YEPTEKY

2. Jna mnepexoaa, NPEIIIECTBYIOUIETO

KOHEYHOMY,  ONPENECIUTh  PACUYETHBIN

pasmep npudaBjIeHUEM K HAUMEHBIIIEMY

2. Jlns mnepexoma, NPEALIECTBYIOIIETO

KOHEYHOMY,  ONPEAECIUTh  PaCUCTHBIN

pa3Mep BBIUMTAHUEM U3 HAauOOJIbIIETO

pasmMepy IO  YEpPTEeXKY  PACUYETHOIO | MPENEIbHOr0  pa3Mepa IO  YepTexy
npunycka Zmin pacueTHOro npumycka Zmin

3. [TocnenoBarenbHO ONPENEIINTH | 3. [TocnenoBarenbHO ONPEACIUTD
pacyeTHble  pa3Mepbl I KaXIOTO | paCYETHBIE  pa3Mepbl I KaXIOro
MPEALIECTBYIOIIETO nepexoja | MpeauIeCTBYOLIErO nepexoaa

npuOaBIeHUEM K pPACUYECTHOMY pasMepy
CJIEYIOIIETO 32 HUM CMEXHOTO Tepexoia
pPacyYeTHOro MpUITycKa Zmin

BBIUUTAHUEM U3 PacuyeTHOrO pa3Mmepa
CJICYIOIIIETO 32 HUM CMEXHOT0 Mepexo/ia
pacyeTHOro MpUITycka Zmin

4. 3anucaTh HaMMCHBIINE MpCACJIbHBIC

pasMepbl MO BCEM TEXHOJOTMYECKUM

nepexogaM, OKPYIIAd HX YBCINYCHHCM

pacueTHBIX pa3MepoB; OKpYTIJIEHUE
NpOU3BOAUTHL OO TOTO  JKE€  3HaKa
JNECATUYHOW JpoOM, C KaKUMH JaH

NpUNYCK (IIpeAesibHbIE OTKJIOHEHMS) Ha
pasMep JUIs KaXJ10To nepexoaa

4. 3anucatb HauOONbIIME TpPEaETbHBIC
pasMepbl MO BCEM TEXHOJIOTHYECKUM

[mepexogaM, OKpPYIIIAA MX YMCHBIICHUCM

pacyeTHBIX  pa3MepoB;  OKPYIJICHHE
IPOU3BOAUTH J1I0 TOrLO K€  3HAaKa
JNECATUYHOM JApoOH, C KakuM JlaH

NpUNYCK (MpeaeiabHble OTKJIOHEHHs) Ha
pasMep JUIs KaX10T0 Iepexosa

5. Onpenenutb HauOOJBIIUE TPEACIIbHBIC
pazmepbl
OKPYTJICHHOMY

MpeeIbHOMY pa3Mepy

npuOaBICHUEM JIONyCKa K

HAaUMCHBIICMY

5. Onpenenuthb HanMEHBIIINE
npeaeabHbIE pa3Mephl MyTEM BBIYUTAHUS
JOTyCKa U3 OKPYTJICHHOTO HauOOJIbIIEro

IPEeJIeNILHOTO pa3Mepa

6. 3ammcarh
IIPUITYCKOB

MNpCacJIbHBIC 3HA4YCHUA

Zmax KakK Pa3HOCTb

HauOOJIBIIMX TMpPEACNbHBIX pa3MEpPOB U

Zmin  KaK  pa3HOCTh  HaWMEHBIIHUX

6. 3amnwucarb
MIPUITYCKaB

NpCacJIbHBIC  3HAYCHUA

Zmax KakK Pa3HOCTb

HAauOOJBIINX TPECIbHBIX pPa3MepoB H

Zmin  Kak pa3HOCTh  HAMMEHBIIUX
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IMpEACIbHBIX pPasMEpOB | IPEACIIbHBIX Pa3MEPOB BBIIIOJIHACMOI'O Ha
IpCAMCCTBYOIICTO n BBIITOJTHACMBIX | ITPCAIMICCTBYIOMICTO IICPCXOJ0B
Mepexoa0B

7. Omnpenenuth oOlIME IPUIMYCKH Zmax U Zmin, CyMMHUPYSl TPOMEKYTOUHBIE
MPUITYCKU HA 00paboTKY.
8.  IIpoBecTu mpoBepKy MpaBUIBHOCTH MPOU3BEICHHBIX PACUE€TOB MO (HOpMyIIaM:

Zimax-Zimin=S1-1-Si
2Zimax -2Z imin=Snai -1 —S a1
Z0max -Z Omin = S3 - Sz

2Z0max - 27 Omin = Su3 — S/x

9.0npenenyTs 001 HOMUHATTBHBIH MPHITYCK 110 9. Onpenenmts 001 HOMAHATTBHBIA
chopmytam TIPUITYCK T10 (hopMyIIam:
Zoaw™Zowiit =1, Zoww=Zowii* B, B,
27000 2L omiv ™ H I, = H/I, 2 Zowon=2Z omisr BIL,—BJ1,

Iopsiok BbIO/THEHMsI pA0OTHL

1. IpoanamupoBaTh UCXOIHBIE TaHHBIE TS pacyueTa MPHITyCKOB.

2. BBINOMHATE pacyeT MPUITYCKOB, 3arosist 12 rpad pacyeTHOl TaOIHIIbL, TPOBOJIS TIOAPOOHBIE
TIOSICHEHUST KK oM rpad (B COOTBETCTBUM C IPOBOAMMBIM IIPUMEPOM).

3. IIpoBecTr MPOBEPKY BHITIOJIHEHHOTO PAcyETa.

4. CchpopmymmmpoBaTh BEIBOJT BHITOIHEHHOM PaOOThL

Bompocs! 1u1st caMonpoBepku

1. [aifTe onpeierieHre MprITycka Ha MeX. 00paboTKYy.
2 Kaxue Bunib! mpuityckoB Bei 3naere?
3.KakoBo BimsIHYE MPHITYCKA HA SKOHOMIYHOCTH Tporiecca 00paboTKM?

4 DakTOpbI, BIMSFOIIIE Ha BETTMYIHY TPHITyCKa?
5.Kakuie MeToz1p1 onperienieHys IPUITyCKOB Bbl 3HAeTE? CyIIHOCTB 3THUX METOJIOB.

8. lomamHee 3a1aHme:

1. 3axoHunTh O(hopMITEHHE OTYETA TTO TPAKTIYECKOMY 3aHsTHIO No 2

2. I1onroToBUTHCSA K C1a4e OTYETA 10 MPAKTHYECKOMY 3aHSITHEO Ne 2

3. IToBTOpUTH TEOPETUYUECKHI MaTepUaIT, U3yYEHHBIH IPH IMOATOTOBKE K MPAKTMYECKOMY 3aHSTHIO.

9. Cxema oT4era
I TpakTryeckoe 3ansTre Ne 2
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Tema zansTust:
MarepuasbsHoe oOecTieueHVE:
Bemonmenre paboTbL.

MPUMEP BBITNIOJHEHMSI
PACYET ITPUITYCKOB, PACYUETHO-AHAJIUTUYECKUM METO/IOM HA
OBPABOTKY HAPYKHOI IIIMHPUYECKOM IOBEPXHOCTH

Ipaxm4yeckoe 3ansiTie Ne 2

Pacuer NpuIyCKOB M YCTaHOBJICHUE OIEPALOHHBIX Pa3MEPOB U JOIYCKOB HA HHX .

3ananme 1 : PacunThiBacM aHATMTUYECKHM CIIOCOOOM TIPHUITYCKM Ha OOpaOOTKY Hapy»KHOU

TIOBEPXHOCTH @48H7(18:8§§ .

MuHMMaTBHBIE IPUITYCKH Ha 00pabOTKE HAPYKHBIX M BHYTPEHHUX TIOBEPXHOCTEH BPAILICHHSL.
ZZmin =2 % l(Rz + h)i—l + ’A%i—l + SIZJ [2C163] (1)

I'me, Ry, Tii, Pii — CooTBeTCTBEHHO BBICOTAa MHUKPOHEPOBHOCTEH, TTyOHMHA
Ne(EKTHOTO MOBEPXHOCTHOTO CJIOS U CyMMapHOE 3HAaY€HHE MPOCTPAHCTBEHHBIX
OTKJIOHEHUH HA NMPEIIIECTBYIOIIEM NIEPEXOJIE;

€y~ MOrPEITHOCTh YCTAHOBKHM 3arOTOBKH Ha BBIIIOJIHIAEMOM MEPEXOJIE.

1)  Ilone3ysAch 4YepTEeKOM JETald M TEXHOJOTMYECKMM IPOLIECCOM,
3amuceiBaeM B pacu€tHyro kapry (Tabmuma 2) B rpady 1 oOpabarpiBaemyro
MOBEPXHOCTh U TIOPSAIOK €€ 00pabOoTKM, HAUMHAS OT 3aTOTOBKH:

3arotoBka

PacraunBanue yepHoBoOE

PacraunBaHue Moay4nucTOBOE

PacraunBanue yncroBoe

2)  Haxoagum HopMatuBHOE 3HaueHHEe Rz 1 Ti. 1 3anuceiBaem ux B rpadsl 2

u3: [2c163] (1)

3aroToBka
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Rzi.1= 0,8 MM [2,c.164]
Ti.1= 0,8 MM.

PacraunBanue yepHoBoe

R;.1=0,2 Mm [2,c. 167]
Ti.1=0,2 MM.
PacraunBanue nony4ncroBoe
R,i.1= 0,05 mMm [2,c. 167]
Ti.1= 0,05 Mmm.

3) PacrauuBaeM MNpOCTPAHCTBEHHbIE OTKJIOHEHHUS W  MOTPEIHOCTh

YCTAHOBKH U 3alUChiBaeM uXx B rpadbr 4 u 5:

Psa= ’ng'l'P}Z(Op,MM [2,c. 171)]

I'ne, pev= 1,0 MM — nonyck cmemienunsi, [OCT 7505-89;
Prop= 0,5 MM — fomyck kopoGnenus, TOCT 7505-89.
Pisa=+/1% + 0,52= 1,118 mm.

Bennunna 0cTaHOBOYHOM KPUBU3HBI TTOCIIE 00PaOOTKU:
Pi=ky Psar, MM (9,c. 181)

ky1=0,06 (9,c. 181)

ky2= 0,05 (9,c. 181)

P1= 0,06 -1,118 = 0,067 mm

P>=0,05-1,118 = 0,056 mm

HOFpCHIHOCTB YCTaHOBKH 3aroTOBKHM B TPCXKYJIAYKOBOM ITHCBMOIIATPOHE C

PacTOYHBIMU TYOKaMM:
ey, = 0,5 MM(9,c 26) [2,c.26]

Hanee €y; =0, Tak Kak 00pabOTKa POU3BOAUTCS O€3 TIEPEYCTAHOBKH.
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4)  OmnpenenseM  MHUHUMAJbHbIE  TMPUIYCKA MO  TEXHOJIOTHYECKUM
nepexoaam:

271 min=2+(0,8+0,8+/1,1182 + 0,52) = 5,649 mm

275 min = 2+(0,2+0,2+0,067) = 0,934 mm

273 min = 2+(0,05+0,05+0,56) = 0,312 mm

5) 3amuceiBaeM B Tpady 7 I KOHEYHOrO Tiepexoia HaumOOJIbITUI

MpeEIbHbIN pa3Mep M0 YEPTEXKY AeTalu:

d,=48+0,125=48,125 mm

6) Jlid mepexona, MpeaecTBYOMIEr0 KOHEYHOMY, OIPEIENISAeM PaCUETHBIN
pa3mMep U 3anMcbiBaeM B rpady 7:

d,=48,125-0,312 =47,813 mm

d, =47,813-0,934 = 46,875 Mmm

d; =46,875-5,649 = 41,226 mm

7)  3anuceiBaeM B rpady 10 HauOosblive MpenenbHbIE pasMeEPbl MO BCEM
nepexojiaM, OKpYTJIIsis UX 0 MOCISAHUX QP TOMyCKa Ha HUX:

dimax = 47,8 MM

domax = 46,9 MM

d3max = 41,2 MM

8)  3anuceiBaeMm B rpady 9 HauMEHbIINE MpeeIbHBIE pa3Mephl 0 BceSam

epexo/iam:
dimin = 47,8-0,1 = 47,7 Mm

ds min = 46,9-0,2 = 46,7 MM
d3min = 41,2-2,0 = 39,2 Mm
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9)  Omnpenensem mnpeaeiabHbIE 3HAYCHUS IPUITYCKOB, U 3alKUChIBAEM HX B
r7padsr 11 u 12:

27 1min = 48,125-47,8 = 07325 mm

27 1max = 48,075-47,7 = 0,375 mm

27 min = 47,8-46,9 = 0,9 Mm

27Zomax = 47,7-46,7 = 1,0 MM

27Z3min = 46,7-39,2 = 7,5 mm

27Z3max = 46,7-39,2 =7,5 Mmm

10) OmnpenensieM NOpUITYCKH HAa 0OpabOTKYy, CyMMHUPYS MPOMEXYTOUHbIE
PUITYCKU:

2Zomax= 0,375+1,0+7,5 = 8,875 Mmm

2Zomin = 0,325+0,9+5,7 = 6,945 Mmm

11)ITpoBepsieM npaBUIIBHOCTH PACUETOB:

2Zimax — 2Zimin = 6i-1 — 6, (9, c. 164)

I'me 6;_1, § - COOTBETCTBEHHO JOIYCKH Ha pa3Mep Ha MPEAMISCTBYIOMEM U
BITOJIHSIEMOM TIEPEXO7IC.

0,375-0,325 =0,1-0,05

1,0-0,9 = 0,2-0,1

7,5-5,7 =2,0-0,2

Pacuér npousBen€x BEpHO.

3ananue 2 : PaccuntaeM MpUITYCKH, U YCTAHOBUM ONEPALOHHBIE PA3MEPBI

Y JIOITYCKH TaOJIMYHBIM METOJIOM Ha 00paboTKy HapykHOTro #192+0.1

Tabmuua 3 — PacuétHas
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[locnenosarensn | [locnenosare | IllepoxoBa | Onepanuo | OnepalOHHBIN
0CTh 00paboTKH JIbHBIE TOCTh HHBIN pazmep, MM g
T
OTKJIOHCHHMSI, | TIOBEPXHO | MPHUITYCK %
=
MM CTH, MKM 27., MM =
=
1 2 3 4 5 6
Touenue 40,1 Ra=2,5 2:0,5=1,0 | #1924+0.1
YUCTOBOE
Touenue -0,2 Ra=20 2:1,0=2,0 | 01922
MOJIyYHCTOBOE
Ioct
T -0,4 Rz=200 2:3,5=7,0 | ©195.
OYeHHE z (0} 0.4 7505.89
YEepHOBOE
3aroroBka +1,0 Rz=800 2:5=10 ?202+0.1
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Tabnuna 2 — PacuéTtHas kapra

TexHonoruuec DJIEeMEHTBI TIPUITYCKa, MM Pacu Pacué Ho [IpenenbHbie IIpenenbHbie
KHe IEepEeX0bl €TH THBII mny NPUITYCKH, MM pa3zMEpEL, MM
00paboTkH BIN pa3mMe CK
@48t 0123 npu P, MM 8,
MyCK MM
Ruzi- Ti Pi-1 Eyi dmin dmax Zi min Zi max
Zi
1 .
MM
1 2 3 4 5 6 7 8 9 10 11 12
3aroTtoBka 0,8 0,8 1,118 - - 41,226 2,0 39,2 1,2 - -
PacraunBanue 0,2 0,2 0,067 0,5 5,649 46,875 0,2 46,7 46,9 5,7 7,5
YEPHOBOE
PacraunBanue 0,05 0,05 0,056 - 0,934 47,813 0.1 47,7 47,8 0,9 1,0
IIOJIyYUCTOBOE
PacraunBanue - - - - 0,312 48,125 0,05 48,075 48,125 0,325 0,375
YUCTOBOE
Hrorn 6,925 8,875
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INPAKTUYECKOE 3AHATHUEN:3

IIpono/kuTEILHOCTD 3aAHATHSA: 2 Yaca
Tema 3ansTusi: OTpaboTka JeTaneil Ha TEXHOJOTMYHOCTh C HCIIOIb30BAaHHEM

Ka4€CTBCHHOI'O U KOJIMYCCTBCHHOI'O MCTOA0B OIICHKU TCXHOJOI'MYHOCTH

Henabr 3ansaTusa: O3HAKOMUTBCS C MOPSAKOM O(DOPMIICHHS TEXHOJIOTHYECKOTO
mpoIiiecca, OT/ICJIbHON Olepalui MEXaHUYECKOU 00pabOoTKuU AeTaH.

MarepuajbHoe odecrieuenne:

1. PaGounii uepTexx oOpadaThIBaeMOil AeTaly.

2. UepTex 3aroTOBKHU.

3. O0BeM BBIMTyCKA JETAU B TOJ (THIT IPOU3BOJICTBA).

4. MapimipyTHBIH TEXHOJIOTHYECKHUH MPOIIECC MEXaHUYECKOM 00pabOoTKH JAeTaH,
BhInoJIHeHHbIM ECT/I.

5. UepTexHble TPUHAJICKHOCTH: JTUHENKA YTOJIBHUK, IUPKYJIb U IPYTHE.

VKazanusg HA TOT TeOPeTHYeCKHMA MATepPHAL, KOTOPLIA JO/DKEH ObITL MpopadoTaH
CTYIEHTAMH NMPH MOATOTOBKE K NMPAKTHYECKOMY 3aHITHIO No 3

1. be3bsaspiunblii, B.®. OCHOBBI TEXHOJOTMU MAIIMHOCTPOEHUS:
y4eOHUK i1 BY30B [DIEKTPOHHBINA pecypc] : yued. — DNeKTpoH. aaH. — MoOcCKBa:
MammHoctpoeHue, 2018. — 598 C. — Pexxum JOCTymna:
https://e.lanbook.com/book/37005. — 3ari. ¢ sxpana.

2. Texnonoruss mammHocTpoeHus. COOpPHMK 3a1ad W YHIpaKHEHUH.
YuebHoe nmocobue/ moa obmeit penakuueit B.M.ApepuenkoBa, E.A.Ilonbckoro- 3-¢
u3a., uctp. u pom.- Mocksa: THOA-M, 2021.-305 c.

1. OBIIUE U TEOPETUYECKHE ITOJIOKEHUSA 110 TEME

HNPAKTUYECKOI'O 3AHATUS.

VYcnenrHoe pernieHne 3aaa4, KOTOpbie CTOST M OyyT B JajdbHEHIIIEM CTOATH
nepel  MallMHOCTPOEHUEM, BO3MOXKHO TOJIBKO IIPM  CO3JaHUM HOBBIX U
COBEPIIICHCTBOBAHHUH JCHCTBYIONIMX MAIIMH C LEJbI0 JOCTHXKEHHUS .00Jiee BBICOKHX
AKCIUTYaTAllMOHHBIX XAPAKTEPUCTUK IMPU OJHOBPEMEHHOM COKPAILEHHH WX MACCHI,
rabapuToB ¥ CTOMMOCTH, TIOBBIIICHUU JOJI'OBEUYHOCTH, IIPOCTOTE YyXo0Ja U
HaJIeKHOCTH B padore. OJHOBPEMEHHO B CaMOM MAIIUHOCTPOSCHUHU HEOOXOIUMO
COBEPIICHCTBOBATh TEXHOJOTMYECKUE MPOLECCHI U3TOTOBJIEHUS W3AEIUMN, YJIy4lIaTh
WCTIOJIb30BAaHUE BCEX CPEACTB TEXHOJOIMYECKOTO OCHAUIEHUs,, BHEIPATh B

IMPOU3BOACTBO IPOIrpCCCUBHBIC MCTOAbI OpraHu3ali IIPOU3BOACTBA.
20



OmanM u3 3OPEKTUBHBIX MYTEH pEIIeHHs] dTUX 3a]a4 SBIAECTCS BHEIPEHUE
INPUHLUINOB TEXHOJIOTUYHOCTU KOHCTPYKUUU. [log 3TUM TepMHUHOM MOHUMAIOT TaKOE
IPOEKTUPOBAHKME, KOTOPOE MpPHU COOIIOJCHUU BCEX OKCIUTyaTal[MOHHBIX KadecTB
obecrieuynBaeT MUHUMAJIBHBIE TPYAOEMKOCTb HM3TOTOBJICHUS, MaTepUAIOEMKOCTh W
ce0eCTOMMOCTh, a TAK)K€ BO3MOXKHOCTh OBICTPOI'0 OCBOCHHUS BBINyCKA W3 B 3a-
JAHHOM O00BEME C UCIOJb30BAHUEM COBPEMEHHBIX METOJIOB 00PAaOOTKHU U COOPKHU.
TeXHOIOrMYHOCTh — Ba)KHEHIIass TEXHUYECKass OCHOBAa, O0O0eCIe4YnBaroas
UCIIOJIb30BaHNE KOHCTPYKTOPCKUX M TEXHOJIOTMYECKUX PE3EPBOB JJISI BBHINOJIHEHUS
3a7la4 MO TMOBBIIMICHUID TEXHUKO-3KOHOMHYECKHX I10Ka3aTeliel M3rOTOBICHUS U
KauecTBa wu3fenuii. Pabora 1o  ynydmieHWIO  TEXHOJOTUYHOCTH  JIOJDKHA
IIPOU3BOJUTHCS HAa BCEX CTAAMSIX MPOEKTUPOBAHUS M OCBOCHMS B MPOU3BOJICTBE
BBIIIYCKAEMbIX U3EIINN.

[Ipu BeIMOMHEHMM PAOOT, CBS3AaHHBIX C TEXHOJOTHYHOCTBIO, CIIEIyeT
PYKOBOJICTBOBATbCSl TPYNIION  CTAaHIApTOB, BXOJAUMX B EauHyl cucremy
TexHonornyeckot moaroroBku npousBoacTBa (ECTIIII), a umenno 'OCT 14.201—
83... 14.204 — 73, a takxe ['OCT 2.121—73 «TexHonornueckuii KOHTPOJIb B
KOHCTPYKTOPCKOM JIOKYMEHTAILIUW.

TexXHOMOTUYHOCTh KOHCTPYKIIMH JieTajeil 00yCIOBINBAETCS:

a) palMoOHaIbHBIM BEIOOPOM MCXOAHBIX 3arOTOBOK U MaTEPHUAJIOB;

0) TEXHOJIOTUYHOCTHIO (POPMBI JIETaAIIH;

B) paliMoHaJIbHOU MPOCTAHOBKOM Pa3MEPOB;

I) Ha3HAYCHUEM ONTUMAIbHOM TOYHOCTH pa3MepoB, ¢GOPMBI M B3aUMHOIO
pacnoJIOKEHUsI TOBEPXHOCTEH, MapaMeTpoOB MIEPOXOBATOCTH M  TEXHHUUYECKHX
TpeOOBaHHUH.

TexXHOMOTUYHOCTh JAETald 3aBUCUT OT THIIA TPOU3BOJICTBA; BHIOPAHHOTO
TEXHOJIOTUYECKOr0  mporecca, OOOpyIOBaHUS U OCHACTKH;  OpraHU3aINH
IIPOU3BOJICTBA, a TakXKe OT YCIOBUW pPabOThl JeTalii U COOPOYHOM E€TUHHUIBI B
U3JIETTUU U YCIIOBUN PEMOHTA.

[Ipu3HakamMu TEXHOJOTUYHOCTH KOHCTPYKIIMM ACTalld, HAIpUMEp, MOoJaKIacca

BaJIOB SABJIAIOTCA HAJIMYHUC Y CTYIICHYATBIX BAJIOB HEOOIBIINX nepernaaoB 1uaMcTpoB
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CTYIICHEW, PacTOJIOKEHNE CTYMEHYAThIX MOBEPXHOCTEW C YOBIBAaHHEM JHAMETpa OT
CEepelUHbl WM OT OJHOrO0 W3 KOHIIOB, JOCTYIMHOCTh BC€X 00padaThIBa€MbIX
MOBEPXHOCTEH 1T MEXaHWYECKOH OO0paOOTKH, BO3MOXXHOCTH MPHUMEHHTH ISl
W3TOTOBJICHUS JE€TAIM HCXOJHYIO 3aroTOBKY TMPOTPECCHBHOTO BHJIA, KOTOpas IIO
dbopme U pazmepaMm Onu3ka K GopMe M pazMepamM TOTOBOM JE€Taiu, BO3MOXKHOCTb

IMPUMCHATH OJIA O6pa6OTKI/I BBICOKOITPOU3BOANTCIIbHBIC MCTOBI.

MNOPAJOK BBIITIOJIHEHUS PABOTDI.
3agaual. OUH U TOT K€ IEMEHT KOHCTPYKIIMH €T MAITUHBI MOXET OBITh
KOHCTPYKTHUBHO PELIEH Pa3IMYHO. JTU PELICHUs MPEICTABISIIOT ABYMS ACKHU3aMHU
(BapuaHTHI Ha puC. 1)
TpebyeTrcss TpoBECTH aHalM3 CPaBHUTEIbHBIX JCKU30B KOHCTPYKIMH Ha

TEXHOJIOTHYHOCTb M 000CHOBAaTh BBI60p 9JICMCHTA KOHCTPYKIHUH JCTAIH.
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Pucynoxk 1 Ockus geranu
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3agaua 2. O paccMarpuBaeMoi JeTalid, UCXOJTHOM 3aroTOBKE U 0 €€ 0a30BOM
aHajore WM MPOTOTUIIE M3BECTHBHI OCHOBHBIC JIaHHbBIC, MpPUBEACHHbIE B Tabmuie 1
JUISL IGCSITA BapUAHTOB.

Tpebyetcs onpenenuTh MoKa3aTelu TEXHOJIOTUYHOCTH KOHCTPYKITUHU JETalIH.

Tabnuma 1
- < Macca, kr Tpynoemkocts, | CebecTOMMOCTSD,
¥a)
o =
z T MUH pyo =
= g S
5 5 < o
= = = Q
= = 5 KA
e =) o = o A
2 = g O r~ 5 5
= > — ; °© S
jes) = \O
X = Q = g
& a < « 5 a
@ o & 5 S = =
o ) 1)
= > ~ § § = 8.
c:: o o © 3 = = = 2 5
& = B m = = < S & =
o = E o = B o & °
< [ [} st o plet =
= 5} o g ~ s ~ 5 @) 5 S §
S 5 = 2| 3 o = a = 2 = =4
2 S s & |5 5 5 9 5 2 & g
2 bd g 8 | X = = R S A O O
I; VI 19 12 0,6 1,1 28 31 1,7 2,1 8 0,63
II; VII 28 17 0,3 0,4 16 24 0,9 1,3 9,5 3,2
III; VIII | 73 45 3,1 3.8 78 86 3,4 4,1 7.8 1,1
IV; IX 41 27 0,2 0,4 31 39 1,2 1,4 6,8 0,4
V; X 55 40 4.8 5,5 68 89 4.8 5,3 7,9 2,5

IHPUMEP BbBIIIOJIHEHUSA PABOTDI.

Ilpumep 1. C 1enbl0 TOBBICUTh TEXHUKO-DKOHOMHUYECKUE TOKa3aTelu
TEXHOJIOTUYECKOT0 Mpollecca MPEUIOKEHO JBa BapUaHTA BBIIOJIHEHUSA Yy JI€TalU
AJIEMEHTOB B KOHCTPYKIIMH KOPITyCa, H3rOTOBIISIEMOTO U3 OTJIMBOK (puc. a, 0).

Tpebyercs: OueHUTh UX TEXHOJIOTUYHOCTh KAYECTBEHHBIM METOJIOM.

Pemenue. boObIIKK U MJIATUKK Ha KOpIyce jAeTaiu (puc.a) pacmoliaratorcs
Ha pa3HbIX YPOBHIX, W O0OpabOTKY KaXI0W OOOBIINIKM TPUXOAUTCS BECTHU IO
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VHIMBUIYyaJIbHOM Hanagke. HemocraTouHas K€CTKOCTh BEpPXHEW YacTU JCTAIA HE
MI03BOJIAET IPUMEHUTH METO/IbI BHICOKOIIPOU3BOIUTEIBHON 00pabOTKH.

B xoHcTpykiuu Ha puc. 6 Bce oOpaOaThiBaeMble MOBEPXHOCTU PAaCIOJIOKEHBI B
OJIHOM TIJIOCKOCTH M T03TOMY MOryT o0Opa0aThiBaThbCsi B OJHOM  YCTaHOBE,
Harnpumep, Ha BEPTUKAIbHO-(PE3CPHOM WM MPOJIOJIbHO-(QPE3EPHOM CTAHKE.
JloOaBiieHHbIE Ha BHYTPEHHEW CTOPOHE JAeTald pedpa yBEIMYUBAIOT HKECTKOCTh
kopnyca. [Ipu o6paboTke 3TO OyIeT CmoCOOCTBOBATH YMEHBINICHUIO IehopMariiu
3arOTOBKM OT CHJI PE3aHusl M 3aKperyieHUs M MO3BOJIUT BECTH 00pabOTKy  C
BBICOKMMHU PEXHMaMH PE3aHMS UM OJHOBPEMEHHO HECKOJIBKUMU HHCTPYMEHTAMMU.
IIpu 3TOM MOBBICUTCSI TOYHOCTh U KAYECTBO 00paOOTaHHBIX TOBEPXHOCTEH.

VYpoBeHb MMEIOIMIMXCSA Yy JAeTaau HeoOpabaThIBa€MbIX IJIATUKOB, HAXOAUTCS HUXKE
00pabOTaHHBIX TJIOCKOCTEH. DTO MO3BOJAUT  0Oojiee  MPOU3BOAUTEIIBHO  BECTH

00paboTKy «Ha IPOXOIN.

=) &g}

a) 0)

Ipumep 2. Kopnyc maccoil my =2iar (cM.puc.2) U3roTOBISETCS U3 4YyryHa
mapku CU20 I'OCT 1412-79. Meroa mnojiy4eHHs] UCXOJHOM 3aroTOBKU - JIMTHE B
semisiHyt0 opmy, 1o 1 kimaccy Tounoctu (I'OCT 1855-55); macca 3aroToBku m,
=2,62KT.

TpynoemkocTs MexaHnuuecko oOpaboTku neranu T,=45 MuH mpu 06a3oBOM
TpynoeMKOcTH (aHajnora) Te, =58 MuH.

Texnonornueckass cebectoumocth aeramu C,=2,1 py6. mnpu 0GazoBoi
TexXHoJIornYeckoi cebectoumoctu ananoraCs,=2,45py0.

JlaHHBIE KOHCTPYKTOPCKOTO aHANM3a ACTAIH MO MOBEPXHOCTSAM MPECTABICHBI
B Tabiuiie.2.

TpebyeTtcs onpenennuTh MoKa3aTesiv TEXHOJIOTMYHOCTH KOHCTPYKIIMHU JIeTalu
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Pemenne.1. K OCHOBHBIM MOKAa3aTeNsIM TEXHOJOTMYHOCTH KOHCTPYKIIMHU
OTHOCSITCA:

— a0CONIOTHBIA ~ TEXHUKO-D)KOHOMHUYECKUH  MOKa3aTelb-TPYAOEMKOCTb
M3TrOTOBJICHUS aeTanu T=45muH;

— YPOBEHb  TEXHOJOTUYHOCTH  KOHCTPYKIHMH IO  TPYJOEMKOCTH
W3TOTOBJICHUS

Ky:=Tw/Ts,=45/58=0,775

Jetanb 1O 3TOMY MOKA3aTENI0 TEXHOJOTMYHA, TAK KaK TPYJAOEMKOCTh €€
CPaBHUTEIBHO ¢ 0A30BBIM aHAJIOrOM HMXKE Ha 22,5%;

TexXHoJornueckas cedbecroumocts aeranu C,=2.1pyo0.;

YPOBEHB TE€XHOJIOTUYHOCTHU KOHCTPYKIIUU o TE€XHOJIOTUYECKON
cebecTOuMOCTH

Ky ~=C./C5:=2,1/2,45=0,857

JleTanb TEXHOJOTMYHA, TaK KaK CEOECTOMMOCTh €€ CPaBHUTEIBHO ¢ 0a30BBIM

a"HaJioroM cHusuiach Ha 14,3%.
Ky = Qy.,Q,=15/20=0,75

ITo aToMy moka3aTento JeTaib TEXHOJIOrnYHa, Tak Kak Ky.3>0,6

Macca IeTalld m,=2KT;

K03((PUIIMEHT UCIOJIL30BaHMS MaTepraa

Ku.mM= my/ m,=2/2,62=0,76

JInsi MCXOMHOM 3aroTOBKM HSTOrO0 THIA TaKOW IMOKa3aTellb CBUACTEILCTBYET 00
YIOBJIETBOPUTEIHLHOM UCIIOIB30BaHUN MAaTEpUAIIA;

KO3(pPUIIHEHT TOUHOCTH 00PAOOTKH

KT.q: 1 '( 1 /Acp)a
rae Acp— CPEIHUMKBAIUTET TOYHOCTH:
Acp= (01421243031 +19019)/ 1y

B 310i1 opmysie nj— 4rCIIO MOBEPXHOCTEN JEeTall TOYHOCTHIO COOTBETCTBEHHO

o 1...19-my kBanureram. B HameMm cioydae

A,=(7-1+9-8+12-5+14-6/20=11,15;
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K;+=1-(1/11.15)=1-0,009=0,91

Tak kak K;4>0,8, TOo n1eranp 1o 3ToMy MOKa3aTento SBIAETCS TEXHOJIOTHYHOM;
KOA(PPULIMEHT IEPOXOBATOCTH MTOBEPXHOCTHU

Ku=1/Bep,

rae b~ cpenHss IEepoxoBaTOCTh IIOBEPXHOCTH, OINpeaeseMas B 3HAYCHUSX

napameTrpaR,, MkM:

b=(0,01n;+0,02) n;+40 n;3+80 n4 ). n;

B oroit  dopmyne nl; n2;...; nl4 —KoIMYEeCTBO TOBEPXHOCTEH, HMMEIOIINX

[IEPOXOBATOCTh, COOTBETCTBYIONIYIO JAHHOMY YHCIOBOMY 3HAUY€HHUIO MmapaMmerpa R,

B namewm ciyuae

bp=(0,02-1+1.25-2+2,5-1+5-2+20-10+40-4)/20=375,32/20=18,77MKM;

Kw=1/18,77; Kz=0,05

[Tockonbky K;;<0,32, 110 3TOMY IOKa3aTeto IeTaib TEXHOJIOTHYHA.

Bomnpocsl Aj1s1 caMonpoBepKH

8.1. [laTb onpeneneHne NOHITHIO « T€XHOJIOIMYHOCTh KOHCTPYKIIUU U3EITHS

8.2. Iyt NOBBIIIEHHUS] TEXHOJIOTUYHOCTH.

8.3. Kakue MeTo/ bl OLICHKU TEXHOJIOTUYHOCTH KOHCTPYKITUU u3naenusi Bel 3Haete?
8.4. B kakoM ciydae BO3HUKAeT HEOOXOAMMOCTb B OIIEHKE TEXHOJOTHYHOCTU
KOHCTPYKLUU U3EIIHAN?

8.5. CylIHOCTh KaU€CTBEHHOI'0 METO/1a OLIEHKU TEXHOJIOTUYHOCTHU U3/ICIHS.

8.6. CylIHOCTh KOJIMYECTBEHHOTO METO/Ia OI[EHKH TEXHOJIOTMYHOCTH U3ETUSI.

8.7. Kakue mokasarenu TEXHOJIOTHYHOCTH BbI 3HaeTe?

9. lomamniHee 3aaHue
9.1. OpopMHUTH OTUET MO MPAKTHIECKOMY 3aHATHIO No3.
9.2. TlpopaboraTh TEOpEeTHUYECKUM MaTepuand IO BBINOJIHEHHON paboTe U

IIOATOTOBUTHCA K CAAUYC OTUCTA.
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INPAKTUYECKOE 3AHSTHUEN4

Tema 3ansiTHS: «AHATU3 3aBOJICKOTO TEXHOJIOTHYECKOTO MPOIIeCCa MEXaHUYECKOM
00pabOTKH 3aJJaHHOU JIETaJH. .

HpO}]OJI)KI/ITeJILHOCTl) 3aHATHS: 2 Jaca

Heanb 3anaTus: O3HAKOMUTHCS C TOPSIKOM 0OPMIICHUS TEXHOIOTHUECKOTO
mporiecca, OTICIbHON oIepalii MEXaHUIECKOW 00pabOTKH JAeTalIH.

MaTepnanbnoe H JOKYMCHTAJILHOC o0ecreueHue

PabGounii yepTex oOpabaThIBaeMOi aeTanu

Yeprex 3aroTOBKU

OO0bem BbIycKa €Talu B ToJl (TUI MPOU3BOJICTBA

MapuipyTHBIA TEXHOJIOTHUUECKHI MPOIECC MEXAHMIECKOU 00padoTKH
neranu,BeinoaHenHot ECT/I.

5. UeprexHble NPUHALIEKHOCTH: JIMHENKA, YTOJIBHUK, HIUPKYJIb U 1.

b

YKa3zaHusi HA TOT TEOPETHYECKUIT MaTepUaJl, KOTOPbIH 10JKEH ObITh
NpopadoTaH NPHU NOATOTOBKE K NPAKTHYECKOMY 3aHATHIO Ne4.

1. be3bsspiunbiii, B.®. OCHOBBI TEXHOJIOTMH MAIIMHOCTPOCHHUS: YYEOHHK s
BYy30B [DnekTpoHHBIA pecypc] : y4yed. — OnekTpoH. naH. — Mockaa:
MammHocTpoeHue, 2018. — 598 C. —  Pexum JOCTyTA:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. Texuonoruss mamuHocTpoeHus. COOpPHUK 3aJady W yHOpaKHEHUH. YdeOHoe
nocobue/ mox obmieit penakmueit B.M.ABepuenkosa, E.A.Ilonbckoro- 3-e usm.,
ucnp. u jaoi.- Mocka: TH®A-M, 2021.-305 c.

3. Cranpaptet ECT/] u ECTIIIL.

MOPSAJTOK BBIITIOJIHEHUSI PABOTbI
1. PaccmoTpers HMCXOAHBIE JaHHBIE, HAMMEHOBAHHME J€Tajld, MaTepuall,
rabapuTHBIE pa3Mepbl, MacCy, TEXHHYECKHE YCJIOBHS €€ H3TOTOBJICHHS, O00BEM
BBIIIyCKA B TOJ, BUJ M MacCy  3arOoTOBKM. YCTaHOBUTH KJacC JeTalu IO
TEXHOJIOTUYECKON Kiaccudukanuu. J[ath 3akitoueHrne 0 TEXHOJIOTHYHOCTH JCTAIIH.
2. [To ycraHoBIEHHOMY THIy MPOU3BOJACTBA, B KOTOPOM OOpadaThiBaeTCs

ACTaJIb ITOACUYHUTATDH KOB(b(I)I/IHI/ICHT HCIIOJIb30BAHHA MaTCpHralia (K I/IM) 3aroTOBKH.

Kax pesynbpTaT nmpoaenaHHoi paboThl HEOOXOJUMO ONPENEIUTh COOTBETCTBUE BUJA

34



OPUHATOM 3aroTOBKM THUIy IPOM3BOJACTBA, BCIOMHHUBIIPM 3TOM , B KakOM THIIE
IPOU3BOJICTBA KAKHE BUABI 3arOTOBKU IPUMEHSIOTCS

3. PaccMoTpeTh MapHipyTHBIM TEXHOJIOTHYECKUN MPOIECC MEXaHUYECKOM
00pabOTKH JI€TaNU U 3allOJIHUTh KOMIUIEKT TEXHOJIOTMYECKOM IOKYMEHTALIUH.

4. OnpenenuTs BHUJ  aHAJU3UPYEMOIO0 TEXHOJOTHYECKOrO MpoIlecca
(Hy>kHOE TOTYEPKHYTh B TAOJIUIIE OTUETA).

3. Paccmotpers  opMbl  TEXHOJOTMYECKOM JIOKYMEHTAllMU, YKa3aTh
HaVMEHOBAHHE JIOKYMEHTOB , HOMEpAa (JOPM U CTaHAAPTHI 1O KOTOPHIM BBIIIOJIHEHBI
JOKYMEHTBHI.

6. OnpenenuTs CTPYKTYpY TEXHOJIOIMYECKOTO Ipolecca. Y CTaHOBUTH
CKOJIBKO BCEro Omnepanvii BXOAUT B TEXHOJOITHYECKHMH IIPOLECC U KaKuX,
ONPENEIUTh CKOJIBKO MEXaHMYECKHX, T.€ CTAaHOYHBIX OINEpalMid, CIECapHbIX,
TEPMUYECKUX, KOHTPOIbHBIX, IPOMBIBOUHBIX U MPOYHX.

7. OnpenenuTh 4YepHOBBIE U YUCTOBBIE YCTAaHOBOUHbIE 0a3bl. BHUMaTENHHO
paccCMOTpEB BCE CTAaHOYHBIE OINEpaludd, HEOOXOJUMO ONPEEIUTh Kakue
MIOBEPXHOCTU B 00pabaThiBaeMOM JeTanu SBISAIOTCS YEPHOBOM 0a30il M Kakue-
YU CTOBOM.

8. OnpenenuTs CTPYKTYypy olepauuu(KOJIMYECTBO YCTAaHOBOK, MO3ULMUH ,
MEePEX0JI0B).

INPUMEP BBIIIOJIHEHUA ITIPAKTUYECKOI'O 3AHATUA

Tema 3aHsITHA: «AHAIN3 3aBOJCKOIO TEXHOJIOTHUECKOTO IIPOIecca MEXaHUIECKOM
00pa0OTKM 3aJJaHHON JIETaJIH. .

Hean 3anaTus: O3HAKOMHUTHCS ¢ TOPSIKOM 0(DOPMIIEHUST TEXHOJIOTHUECKOTO
mpoliecca, OTACIbHOM olepali MeXaHuueCcKo 00paboTKu JeTau.

MarepuaabHoe H JOKyMEHTAJIbHOE o0ecrneyeHne

1. PaGouwmii ueptexx oOpabaTbiBaeMOM AeTaIN
2. YepTex 3aroTOBKH

3. OOBeM BhIITyCKa A€TAIM B TOJ (TUI IPOU3BOJICTBA
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4. MapmpyTHBIA TEXHOJIOTHYSCKUI IIPOIIECC MEXaHUUECKOM 00paboTKH
neranu,BeinoanenHon ECT/I.

5. UeprexHble MPUHAJICKHOCTHU: JIMHENKA, YTOJIbHUK, IUPKYJIb U JP.

CXEMA OTYETA O ITPAKTUYECKOM 3AHATHUU

1. BBIBOJBI CACTaHHBIC U3 aHAIM3a JACTAIH (JJaHHBIC 3aHOCSATCS B TAOJIUITY)

HaumenoBanue Marepuan | Kmacc pgeranm 1o | Macca O6Bem l'aGaputHbie
JeTaju CTaHIapT TEXHOJIOTUYECKOM JeTald, | BBITyCKa pa3mepbl
KJ1accuuKanuu KT neTaneid B | IeTaiu, MM
TOJI, T
Bun 3aroroBku Macca Koo dunment Tun npousBoacTBa CootBercTBHE
3arOTOBKH | UCTIOJIB30BaHUS BUJIa TPUHATOU
marepuana K. 3arOTOBKH THITY
POM3BOJCTBA

3aKII0YCHHUE O TEXHOIOTHIHOCTH Ac€Talin

0) BBIBOJIbI, CJIENIAaHHBIE W3 aHAIMW3a TEXHOJOTHYECKOTO MpOoIlecca MEXaHHUYECKOM
00paboTKH.

Bun - MO0 KOJWUYECTBY H3JECIUN, OXBATHIBAEMBIX TEX. MPOLECCOM:
TEXHOJIOTUYECKOTO | €AUHUYHBIN WU TUIIOBON
npoiecca 1o - 10 HA3HAYEHHIO: pa00YM1 MJIM IEPCIEKTUBHBIN
I'OCTy 14.302-73 | - o JIOKYMEHTAaIu1 COJICpKaHMUS: MapHUIpyTHBIH,
ONEPAaLIMOHHBIN WJIM MapILIPYTHO-ONEPALMOHHBIN

@DOpMBI TEXHOJIOTUYECKOU Tutynesbii muct no 'OCT
JIOKYMEHTAIMH, UCIIOJIb3YEMBIE B Mapuipytasie kapthl 1o ['OCT
aHAJIM3UPYEMOM IIPOIECCE Onepanumonnas kapra no ['OCT
KonnuectBo onepanmii B TOM 4UCIIE
B IIpoLecce CTAHOYHBIX | CJI€CAPHBIX | TEPMUYECKHUX | KOHTPOJIBHBIX U
IPOYUX
basbl YepHoBBIE
YucroBbie
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B) BBIBO/IbI, CACIaHHBIE U3 aHAJIN3a CTAHOYHOM orepaiu

Haumenosanue Crpykrypa onepaiuu

orcpanmun KOJIMYCCTBO KOJIMYCCTBO IICPEXO0a0B KOJIMYCCTBO
YCTAaHOBOK HOBI/IHI/Iﬁ

HaI/IMeHOBaHI/Ie, CTCIICHb YHHUBCPCAJIIBHOCTH M COOTBCTCTBUIO TUITY ITIPOMU3BOACTBA

Oo6opynoBanue | [Ipucmocobnenue NHCcTpymMeHT

S 7000507 ‘BCHOMOFaTeHBHBIfI W3MEPUTEITbHBIN

Bomnpocsl 1151 caMONIPOBEpKM:

1. Kakue kiaccel gerajnei 1mo TeXHOJIOrH4ecKor KiracCu(UKaIlluy Bl 3HaeTe?
B yeM 3akntouaercss aHaIN3 TEXHOJIOTMYHOCTH KOHCTPYKIUU I€TaNH 7
HazoBute 1 oxapakrepusyiTe TUITbI MAIIKHOCTPOUTEIBHOTO MPOU3BOJICTBA.
JlaitTe OLIEHKY ITPOXU3BOJACTBEHHBIM IIPOLIECCAM.
Uto Ha3bpIBaeTCs omnepanueid, yCTaHOBOM, MEPEXOAO0M, XOJOM, MO3UILIMEH?
[IpuBenuTe mpuMepHI.
JaiiTe nonsite 0a3MpOBAHUIO 3arOTOBKH.
Yro Takoe 6aza?
HazoBute npasuiia BIOOpa YEPHOBBIX U YUCTOBBIX 0a3.

Kakve BB 3HaeTe BUIBI TEXHOJOTHYECKUX MPOIIECCOB  (COTJIACHO
knaccudukanuu no 'OCT 3.1109-73 u PJI MY 75-76)?

Nk WD

A S

BriBon:

IHNPAKTUYECKOE 3AHATHUEN:S

Tema 3ansiTusi: 3aMoTHEHUE KOMIUIEKTA TEXHOJOTHUECKON JTOKYMEHTAITUN Ha
3aBOJICKOM TEXHOJIOTUYECKHUH Tporecc 00paboTKH JIeTaln

IIpoao/LKUTENBLHOCTD 3aHATHS: 2 Yaca

He.]'lb 3ansaTHA: O3HAaKOMJICHHE C MpaBujIaM KOJAUPOBAHUSA TEXHOJOTMYECKOU
JOKYMCHTAIIHUH.

MarepuajibHO€ ¥ TOKYMEHTAIIHOHHOE o0ecneyeHne:

1. MapuipyTHbIii TEXHOJOTMUYECKUNA MPOIECC MEXaHMYECKOW 00paboTKu
neranu, BemoaneaHon ECT/I.

2. brnanku MapuIpyTHBIX U ONEPAIIMOHHBIX TEXHOJIOTMYECKUX KapT Ha
MEXaHUUYECKYI0 00pabOTKy JIeTalu.

3. [TucbmeHHbIC U YEPTEKHBIE MPHAJICKHOCTH.
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Yka3zaHus HA TOT TeOPEeTHYECKUH MAaTepHaJl, KOTOPBHIU 10/I2KeH ObITh
npopadoTaH NMpM MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Ne4,

1. be3bsa3biunbiii, B.®. OCHOBBI TEXHOJOTMM MAIIMHOCTPOCHHUS:
y4eOHUK i1 BY30B [DJIEKTPOHHBINA pecypc] : yued. — DNeKTpoH. AaH. — MocKBa:
MamunHocTpoeHue, 2018. — 598 C. — Pexum JOCTyTa:

https://e.lanbook.com/book/37005. — 3aru. ¢ sxpana.

2. Texnonoruss mammHocTpoeHusi. COOpPHMK 3a1ad W YHIpaKHEHUH.
Yuebnoe mocobue/ mox obmei penakuueir B.U.ApepuenkoBa, E.A.Ilonsckoro- 3-e
u3., ucnp. u gon.- Mocksa: UTHOA-M, 2021.-305 c.

3. Cranpaptset ECTZI u ECTIIII.

IMOPAJOK BBIIIOJIHEHUSA PABOTbBI

1. 3anoaHuTh MapuipyTHy0 kapty B cooTBeTcTBUM ¢ 'OCT u mpoBectH
KOAUPOBaHME  BCEX  HEOOXOAUMBIX  rpad  TOJB3YSICh  METOJAUYECKHUMHU
PEKOMEHJALUSMHU 110 O(POPMIIEHUIO TEXHOJIOTHUECKON TOKYMEHTAIMH.

2. 3amoJIHATh ONEPALMOHHO- TEXHOJIOTMYECKYIO KApTy MEXaHMYECKON
o0paboTkn Ha 3amaHHyo omnepauuto o 'OCT u mpoBecTH KOJIMPOBAHHE BCEX
HEOOXOIUMBIX Trpad MoNb3ysICh METOJIUYECKUMHU PEKOMEHAAIMUSIMH MO O(POPMIICHUIO
TEXHOJIOTUYECKON JOKYMEHTAIUH.

3. ITpoussectu 3amucek nepexoqaoB mo 'OCT u ohopMuUTh KapTy ACKHU30B
JUIs1 JAHHOM OMEpaIuy TEXHOJIOTMYECKOTO Mpolecca.

4. YcTaHoBUTh MpUMEHsieMOe 000pyI0BaHUE, TEXHOIOTHYECKYIO OCHACTKY,
UHCTPYMEHT U 3aHECTH 3TH JJaHHBIE B OMEPALMOHHO- TEXHOJOTUYECKYIO KapTy.

Utorom paboTbl SBISIETCS  BBINOJHEHHE  KOMIUIEKTA  TEXHOJIOTMUECKOU
JOKYMEHTAllMM Ha M3TOTOBJIICHHE JETald B COOTBETCTBHM C TpeOoBaHusMmH ['OCT
COCTOSIIIIMM W3 MapUIPyTHOM M OIEPAallMOHHOW KapT, KapTbl 3CKH30B Ha OJHY

TEXHOJIOTHYECKYIO OIEepalHIo.

CXEMA OTYETA O IIPAKTUYECKOM 3AHATUU

Tema 3aHsaATHA: 3aIlI0JHECHHE KOMIIJICKTA TEXHOJOTHUUYCCKOM AOKYMCHTAIIH Ha

3aBOJICKOM TEXHOJIOTMYECKHI mpouecc 00padOTKH 1eTanu
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Hean 3ansaTus: O3HaKOMJIEHUE C PABUIAMU KOAUPOBAHUS TEXHOJIOTHUECKOM
JOKYMEHTALUU.
MarepuajibHOEe U JOKYMEHTALIMOHHOE O0ecnevYeHne:

4. MapiipyTHbIf TEXHOJOTMYECKUNA MPOIECC MEXaHWYECKOW 00paboTKu
neranu, BeimoaHeHHon ECT/I.

3. bianku MapuIpyTHBIX U ONIEPAIMOHHBIX TEXHOJIOTUYECKUX KapT Ha
MEXaHUYECKYI0 00paboTKy JACeTalIH.

6. [TuceMeHHBIE U YEPTEKHBIE TPHAIICKHOCTH.

Yka3aHusi HA TOT TeOPeTHYECKUIT MaTepPUAaJl, KOTOPbIil 10/I2KeH ObITh
NpopadoTaH NPHU NOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Ne4.,

4. be3bsaspiunbiii, B.®. OCHOBBI TEXHOJOTMHM MAIIMHOCTPOEHUS:
y4eOHUK JIJIs1 BY30B [DJEKTPOHHBINA pecypc] : yued. — DJeKTpoH. aaH. — MocKBa:
MammnHocTpoeHue, 2018. — 598 C. — Pexxkum JIOCTyIa:

https://e.lanbook.com/book/37005. — 3ar:. ¢ sxpana.

3. Texnonorusa MamuHocTpoeHus. COOpPHUK 3a1ady W YHNpaKHEHUH.
Yyebroe mocobme/ mox obmeit penaknueir B.U.ApepuenkoBa, E.A.Ilonsckoro- 3-¢
u3n., ucnp. u gon.- Mocksa: UHOA-M, 2021.-305 c.

6. Cranpaptel ECTZI u ECTIIII.

Bomnpocsl 151 caMonIpoBepKHM:
1. Kakue BBl 3HaeTe TEXHOJOTUYECKHE JOKYMEHTbl M JUIsi YEero OHU
npeaHa3HavYaroTCs?
2. Tlepeuncnute MPUHIUIIBI TOCTPOCHUS TEXHOJIOTHUECKUX MPOIIECCOB.
3. HazoBute ocHOBHbIE TpeOOBaHMA K 3alOJHEHUIO MAapUIPYyTHBIX
OTIEPAITMOHHBIX KapT M KapT ICKU30B.

Briso:

KOMILIEKT TEXHOJIOTMYECKOM JOKYMEHTALIMYA HA U3rOTOBJIEHUE
JIETAJIN.

1. TuTyJabHBIH JHCT
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CIHPABOYHBIA MATEPUAJI K MIPAKTUYECKOMY 3AHATHIO Ne5

XapakTepUCTHKA TEXHOJOTHYECKOro Mpomecca Kog
OO0paboTKa Ha MHOTOIIMUHEIBHBIX aBTOMATaX 41
OO0paboTka Ha OJHOIINMUHACIBHBIX aBTOMAaTaX M MOJIyaBTOMAaTax 43
O0pabotka Ha ctankax ¢ YITY 46
Tepmuueckas o0paboTka 50
Tepmuueckas 06padoTka ¢ Harpesom TBUY 51
DnexkTpoxumuueckas o00paboTka 72
Onextpodusndeckas o00padboTka 75
CrnecapHsie, ciaecapHO- COOPOUYHBIE pabOThI 88

Koabl npodeccnii mo 00padoTke MaTepuajioB pe3aHueM IO 001ECO03HOMY

KJIaccupukaropy
HaumenoBanue npodeccuu Kona
Tokapu 18217
Toxkapu- peBOJILBEPUIUKH 18286
Tokapu- KapycCeJbIIMKH 18219
Tokapu- moJyaBTOMAaTYNKH 18225
CBepiooBIIMKHU 17335
Dpe3epoBUIMKU 18632
[TpoTsiKHUKHK 16458
3ybope3unku 12287
[nudoBmukm 18873
3y0onuindoBIIUKI 12290
Pe3pbodpe3epoBLInKH 17001
Pe3p0onumdoBaabvku 17003
Pazmeruuku 16641
Oneparop CTaHKOB C IPOTrPaMMHBIM YIIPABJICHUEM 15292
Koabl 0CHOBHBIX BHI0B 3ar0TOBOK 110 00111€COI03HOMY KJjaccupukaropy
Buj 3aroroBku Kon
ITpoKat U3 cTanu ¢ nmpeaeaoM Tekydectu 45...75 kr/ mm? 095002
[Tpokat U3 cTanu ¢ mpeaenaoM Tekydecta 33...40 kr/ Mm? 095003
[Ipokat 1uCcTOBOU PSAOBOM U JKECTh 097XXX
[Ipokat 1MCcTOBOM Ka4eCTBEHHBIN 098XXX
[Ipokar JIMCTOBOM XOJIOJHOKATaHHBIN 099XXX
TpyOsl cTanbHbIe ropsiueeOpMUPOBAHHBIE TIAJIKHE 131 XXX
TpyObl TAHYTbIE O€CIIOBHBIE 134XXX
TpyObl TOHKOCTEHHBIE OECIIIOBHBIC 135XXX
OTaUBKY U3 KOBKOTO YyT'yHa 41111X
OTauBKY K3 CEPOrO YyryHa 41112X
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OTJIMBKHU BBICOKOPOYHOTO YyT'yHA 41113X
OtnuBKa W3 YIrIepOIUCTON CTANIN 41121X
OTnuBKa U3 KOHCTPYKUMOHHOW JIESTUPOBAHHOM CTaIu 41123 X
OTnuBKa U3 BBICOKOJIETHPOBAHHOM CTAJIH 41124 X
OTauBKa M3 aJIOMUHHUEBBIX CIIJIABOB 41131 X
OTMBKa M3 MarHMeBLIX CIJIaBOB 41132 X
OTIMBKA U3 CIUIABOB HA MEIHOU OCHOBE 41133 X
OTJIMBKa U3 IIMHKOBBIX CIIJIABOB 41134 X
OTnuBKa U3 TUTAHOBBIX CIIJIABOB 41135 X
OTauUBKY , TOJYYaEMbIE JUTHEM B KOKWJIb U IIEHTPOOEIKHBIM CIIOCOOOM 411702

[IITaMOBKM TOPSIYME U3 YEPHBIX METAIJIOB 41211 X
IIITaMIIOBKYU XOJIOJHBIE W3 YEPHBIX METAILIIOB 41215 X
[IITaMIOBKYM TOpSIYME U3 IIBETHBIX METAIIJIOB 41221 X
[HITaMIOBKH XOJIOAHBIC U3 IIBETHBIX METAJJIOB 41224 X
[TOKOBKHM U3 YEPHBIX METAJUIOB 41212 X
IToKOBKM 13 IBETHBIX METAJIJIOB 41222 X

Koabl TexHo10rn4ecKux onepanuii 1 TEXHOJIOrH4ecKOro 000py10BaHus

COIJIACHO 00IEeCOI03HBIM KiIaccu(puKaTopam

HaumenoBanue onepauuu Koxa Konx Tex.
omepauu | 00opyaoBa
" HUS
ToxkapHas 4110 381101
TokapHO- BUHTOpE3HAs 4114 381148
TokapHO- peBOILBEPHAs C BEPTUKATBLHOU OChIO 4111 381131
PEBOJILBEPHOM T'OJIOBKH
TokapHO- peBOJIbLBEpPHAsI C TOPU3OHTAIBHON OCBIO 4111 381138
PEBOJIBBEPHOM TOJIOBKH
TokapHO- KapycenbpHas 4113 381151
TokapHO- KOIMPOBaIbHAS 4117 381115
TokapHo- aBTOMaTHas(aBTOMAaTHl OJIHO- U 4112 381111
MHOTOILNKUH/IEIbHBIC)
TokapHasi cnenuraabHas 4118 38181X
Tokapnas ¢ UITY XXXX 381021
CBepiunbHas 4120 38121X
BeprukanbHo- cBepauiIbHas 4121 381212
PanunansHO- cBepivIbHAS 4123 381217
L{eHTpOBaJIbHAS 4124 381825
Csepnunpnas ¢ UITY 4131 381022
dpesepHas 4260 3816XX
BeptukanbHo- ppezepHas 4261 381611
["opusonTanbHO- ppesepHas 4262 381612
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[TpononbHO- hpe3epHas 4263 381661
KapycenbHo- dhpesepHas 4264 381674
bapabanno- gpezepHas 4265 38167X
KomupoBanbHo- ppe3epHas 4267 XXXXX
@pe3epHo- EHTPOBAIbHAS 4269 381825
Opesepnas ¢ UITY XXXX 381824
JlonGexHast 4175 381718
[IpoTsikHas 4180 381756
['opu30HTANIBHO- TIPOTSIKHAS 4151 381751
BeprukanbHO- NpOTsKHAA U BHYTPEHHETO NPOTSruBanus | 4182 381753
BeprukanbHO- NpOTsKHAS U HAPYKHOTO MPOTIATUBAHUS 4182 381754
Pacrounas 4220 38126X
["'opu30HTaIBHO- pOCTayHAs 4221 381261
BeprukanbHo- pactouHas 4222 381262
KoopaunatHo- pacTouHast 4223 381263
AJIMa3HO- pacTouHast XXXX XXXXXX
Pacrounas c UITY XXXX XXXXXX
3y00006pabarsiBaroias 4150 XXXXXX
3y0odpesepHas 11s MUIUHIPUICCKUX 3y0UaThIX KOJIEC 4153 381572
3ybodpesepHas 1ist NPAMO3YObIX KOHUYECKHUX KOJIEC 4153 381522
3ybodpesepHas 111 KOHHYECKUX KOJIEC CO CIIUPATbHBIM 4153 381523
3yooM

3yb6oo00exHas 4152 381571
3ybocTporaibHas 4154 381520
3yOonpoTsixkHas 4155 381573
3y0o03akpyristonias 4156 381575
3yOoI1eBUHTOBAJIbHAS 4157 381574
3yOonutndoBagbHas 4151 381561
3ybonputupoyHas 4158 381578
3y0000KaThIBarOIIas 4158 381578
bontoHapesnas 4107 381731
Pe3pOonapesnas 4272 381743
Pe3pbodpesepnas 4272 381623
Pe3pObonakaTHas 4108 382424
[nTunedpesepuas XXXX 381672
[IImono4HoO- hpe3epHas XXXX 381671
[nunenumdoBanbHas XXXX 381672
KpyrionuudoanbHas 4131 381311
BuyTtpunuimdoanbHas 4132 381312
[TnockonuudoBaibHas 4133 381313
becuienTpoBo-nundoBanpHas 4134 381314
Pe3nbommmdoBaipHas 4135 381316
OO6aupoYHO- NUIH(OBaATLHAS 4137 XXXXXX
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[Imudosanshas ¢ UITY XXXX 381025
Otnenouynas 4190 XXXXXX
X OHMHTOBaJIbHAS 4192 381836
[TonupoBasibHAA 4191 381834
CynepdunuiHas 4193 381836
[IpoTupounas 4195 381837
ArperarHasi TOpU30HTaJIbHAs ABYXCTOPOHHSIS 4101 381882
ArperaTHas ropu30HTajJbHasi TPEXCTOPOHHSIA 4101 381883
ArperaTHas 4YeThIPEXCTOPOHHSA 4101 381884
ArperaTHas BEpTHKaJIbHAsI OJIHOCTOCYHAs 4101 381885
ArperarHasi BEpTUKaJIbHasi MHOTOCTOEYHAs 4101 381887
ArperaTHas ¢ BEPTUKAJIbHOW U TOPU30HTAJIbHOM rosioBkori | 4101 381888
Crnecapnas 0190 XXXXXX
Tepmuueckasi 00pabOTKa OTIKUT 5110 XXXXXX
Tepmuueckasi 00pabOTKa 3aKayiKa 5130 XXXXXX
Tepmuueckas 00paboTKa OTITYCK 5140 XXXXXX
KonTtposibHast 0220 XXXXXX
Koabl Ha pexxymuii 1 H3MEePUTEJIbHBIA HHCTPYMEHT
HaumeHoBaHue Kona
Pes1ibl n3 ObICTpOpEXKYIEH cTan 392110
Pes1pl ocHalEHHBIE TBEPBIM CILIABOM 392101
Pe31pl ¢ MEXaHMYECKUM KPEMJIEHUEM TIJIACTHHBI 392104
Pe3upl it ctankos ¢ UITY 392190
Cgepiia cnupayibHbIe O0IIEr0 Ha3HAYEHUSI C [MIMHAPUYIECKUM 392110
XBOCTOBHKOM M3 OBICTPOPEKYIIIECH cTau
Caepia crivpalibHbIE 00I1IeT0 Ha3HAYeHHs C KOHHYECKUM XBOCTOBHKOM U3 | 392167
OBICTPOPEKYIIECH CTAIH
Caepia 391242
CaepJaia TBEpAOCILIIaBHbIE 391303
Cgsepna s crankoB ¢ YIIY u aBToMaTn4yeckux JIMHUN 391290
3eHKepbl U3 OBICTPOPEKYIIEH CTAN 391610
3eHKEepbl OCHAIIICHHBIE TBEPJIbIM CILIABOBM 391620
3eHKOBKa 391630
3eHKepbl U 36HKOBKA JIsl CTAaHKOB ¢ Uny 391690
Pa3BepTka 13 ObICTPOpEKYLIEH CTAIN 391720
Pa3BepTka ocHalieHHasi TBEPABIM CILIABOM 391740
PasBeprka mis cranka ¢ Ully 391790
dpe3bl JUCKOBBIE U3 OBICTPOPEKYIIECH CTaIH 391802
@pe3bl JMCKOBBIE OCHAILLICHHBIE TBEPIBIM CILIIABOM 391801
®pe3bl TOPIIEBHIE 391255
@dpe3bl KOHLIEBBIE 391820
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®dpe3bl HACAIOYHbIC 391830
®pe3sbl 1 ctankoB ¢ YITY 391890
[TuJibl KPYTJIbIE CETMEHTHBIE 392210
®dpe3nl 3yO0pe3HbIe 391810
®dpe3nl pe3b0OBBIE 391811
MeTuuku pydHble 391310
MeTuuku u3 OBICTPOPEKYIIEH CTaTN 391330
MeTyrKH TBEPAOCIIJIABHBIC 391350
Metuuku qiisi ctankoB ¢ UITY 391391
[Tnamka pe3pOoHape3Has Kpyriias 391510
["os10BKHM pe3bOOHaKaTHBIE 392500
["onoBkH pe3bOOHape3HbIE 392514
["os10BKHM 3y0Ope3HbIe Il KOHUYECKUX KOJIeC 392460
Jlos10siky 3yOOpe3HbIe 392410
[IIeBephl IUCKOBBIE 392430
[IpoTsikku 392302
NucTpymMeHT abpa3uBHbBIN U3 JIEKTPOKOPYH/ 1A 398110
NuctpymeHT aOpa3uBHBINA U3 KOpOUJIa KpEMHUS 398150
Kanubp- mpobka 393110
Kanubp- ckoba 393120
[ITaGmoHbBI 393610
KammOpsI 111 MIMTOHOYHBIX COSTUHEHUH 393180
Kanubpsl 111 IUTHLIEBBIX COSTMHEHUI 393181
KanuOp nnst MeTpuueckux pe3no (mpoOKH) 393140
Kanubp ns MeTpuueckux pe3n0 (KoJibIia) 393141
[IITaHreHIUPKYJIb 393311
[IITaHreHpeiicMyChbl 393320
MuKkpoMeTpsl pe3b00BBIC 393420
[TpuOopbl aKTUBHOTO KOHTPOJISI 393630
Koasl npucnocodaennia

HaunMmenoBanue Kon
IlenTpa 392840
[{eHTpa MOBOJIKOBBIE 392846
ITenTpa moBoAKOBBIE 1Sl cTaHKOB ¢ UITY 392849
[lenTpa Bpamaromumecst Ne2, Ne3 392841
[lenTpa Bpamarommecs Ned, No5 392842
IlenTpa TokapHble TBepaocmiaBHbie Ne 2...5 392843
[TpucnocoOaeHus: CTaHOYHbIE 396100
[TaTpoHBI TPEXKYJIAUKOBBIE C THEBMOIIPHUBOJIOM 396110
ITaTpoHBI TOKapHBIE TPEXKYIAUYKOBBIE C HE3ABUCUMBIM IIEPEMELICHUEM 396113

KYJIa9KOB

47




Tucku MalIMHHBIE 396131
YuuBepcansHo cOopubie mpucnocodsenus (Y CII) 396181
["0JI0BKU JenuTeNbHbIE, YHUBEPCAIbHBIE 396151
BcerniomorarenbHbl HHCTPYMEHT JJ1s cTanka ¢ YITY 392801

HNPAKTUYECKOE 3AHATUEN:6

IIpomonxuTe IbHOCTD 3aHATHSA: 2 yaca

Tema 3aHsTHA: «HpOBeIIeHI/IG XPOHOMCTpPaKa B y‘le6HO-HpOI/IBBOI[CTBGHHBIX
MaCTCPCKHX KOJUICIKA»

Heas 3ansaTusa: O3HAKOMUTBCS C METOJMKOM HPOBEACHUS XPOHOMETpaXka B
y4eOHO-ITPOU3BOJCTBEHHBIX MAaCTEPCKUX KOJUIEIKa U C TMOPSAKOM OGOpMIICHHUS
XPOHOMETPAKHOMN KAPTBHIL.

MarepuajibHOE M JOKYMEHTAIbHOE 0O0eceyeHue
1. OnepanmoHHBIN TEXHOJIOTMYECKHUI MPOLIECC HOPMUPYEMOU ONIEPALIUH.
2. biiaHKd XpOHOMETPAKHO-HOPMUPOBOYHOM KAPTHI.
3. CeKyHIOMETp MJIM Yachl C CEKyHIHOMN CTPEIKOM.
4. MUuKpOKaIbKyJIsTOP.
5. UepTexHble U MMCBMEHHBIC TPUHALIICKHOCTH.

Yka3zaHusi Ha TOT TeOpeTHYECKMH MaTepHuas, KOTOPbIi HOJKeH ObITh
NpopadoTaH NMpH MOArOTOBKE K MPAKTHYECKOMY 3aHATHIO Ne6

1. be3bsa3biubbiii, B.®. OCHOBBI TEXHOJOTMM MAIIMHOCTPOCHHS:
y4eOHHUK I BY30B [DJIEKTPOHHBIN pecypc] : yued. — DneKkTpoH. naH. — Mocksa:
MamuHocTpoeHue, 2018. — 598 C. — Pexxum JIOCTyIa:
https://e.lanbook.com/book/37005. — 3ar. ¢ s3xpana.

2. Texnonorus mammuHoctpoeHusi. COOpPHUK 3a7ad W YIpaXKHEHUH.
YuebHoe nmocobue/ moa obment penakuueit B.M.ApepuenkoBa, E.A.Ilonbckoro- 3-¢
u3., ucrp. u gom.- Mocksa: UTHDA-M, 2021.-305 c.

3. CunantbeBa H.A. “TexHuyeckoe HOpPMHUpOBaHUE Tpyaa B
MAIIMHOCTPOCHUMY» YUYCOHHUK JUIS YUaIUXCS CpPel. CIell. y4ueO. 3aBe/IeHUI 1o Kypcy
Texnudeckoe HOPMUPOBAHKE TPYAa B MAITMHOCTPOCHUH - 2-€ U3/l TIepepad. u JOI. —
M.: Mamunoctpoenue, 1990.
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OBIIME M1 TEOPETHUYECKHUE IIOJIOKEHHUA 110 TEME
INPAKTHYECKOI'O 3AHATHSA Ne6

3arparbl pabouyero BpPEMEHM  WCIOJHUTEICH M BpPEMEHHU HCIOJIb30BAHUS
000pyI0BaHUs HM3y4YalOT C IEJIbI0 COBEPIICHCTBOBAHUS OpTaHM3AIlMU TPpyla H
IIPOU3BOJICTBA M YCTAHOBJICHUS HOPM TPYJla © HOPMAaTUBOB BPEMCHH.

B 3aBucMMOCTM OT Ha3HAuYeHWs, KOJHMYECTBA HAOMIOAAEMBIX OOBEKTOB U
mudepeHnanuu U3ydaeMbIX 3aTPAaT BPEMEHU MPUMEHSIIOTCS CICAYIOIINE BUIbI
HaOJIOICHUI:

- pororpadust pabodyero BpeMeHHU;

- (ororpadust BpeMeHHN HUCTIOIB30BaHUSI 000PYI0BAHUS;
- (hoTorpadus MpoOU3BOACTBEHHOTO MPOIIECCa;

- XpOHOMETPAK;

- GOTOXpOHOMETpAXK.

XpoHoMeTpak- 3TO BUJ HAOIIOMCHUS, IPH KOTOPOM H3YYAIOTCS ITUKINYECKH
MOBTOPSIONIMECS  DJIEMEHTHl  OTNEPAaTUBHOW  padOTHI, OTIACIbHBIC  DJIECMEHTHI
MIOATOTOBUTEIIbHO-3aKTIOYUTEIBHBIX OIepanuii uiau paboThl MO OOCITYKUBaHUIO
pabouero Mecra.

XpOHOMETpaXX MPOBOJUTCS C IIEJBIO TOJYYCHHS JTAHHBIX JJII yCTAHOBJICHUS
HOpPM BpPEMCHH W HOPMAaTHBOB TI0O TPYAy C YYETOM COBEPIICHCTBOBAHHSI
TEXHOJIOTHYECKOTO TpoIlecca U OpraHU3aIiK TpyJda Ha pabodyeM MecCTe; H3yueHUs U
BHEJIPCHHUS TIEPEIOBBIX TIPUEMOB U METOOB TPyJa: MPOBEPKU JACHCTBYIOIINX HOPM;
BBISIBJICHUSI TPUYMH HEBBIMOJTHEHUS HOPM OT/ACIbHBIMU PabOYrMHU.

[Ipu xpoHOMETpa)ke, Kak MpPaBWIO, H3y4aeTCS ITUTEIBHOCTH 3JIEMEHTOB
OTIEPAaTUBHOTO BPEMEHH, B OCOOCHHOCTH PYYHOTO, a TaK)K€ OTIACIbHBIX AJIEMECHTOB
MOITOTOBUTEIILHO-3aKTIOYUTEIILHOTO BPEMEHH M BPEMEHU OOCITYKMBaHUS pabodero
MECTa, JaHHBIC 3aMKMCHIBAIOTCS B XPOHOMETPAXKHYIO KapTy.

HaGnrogaTenr B mepwoj] MOATOTOBKM K XPOHOMETPaXKY IOJDKEH Ha MECTe
U3YYUTh TEXHOJIOTMYECKUH TMPOIECC BBITOJHEHUS HOPMHUPYEMOH  omeparu,

I[MPOAHAJIMU3UPOBATE €0 U PACHICHUTDL OIICpAllMIO Ha COCTAaBJIAIOIINC €C JJICMCHTLI.
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N3yuenunto n aHaan3y MOABEPTaeTCsl TAKKE PEKUM pabOThl 000PYOBaHMS, KAYECTBO
WHCTPYMEHTa W 00pabaThiBaeMOro Marepualia, COOTBETCTBHE HUX TEXHUYECKUM
TpeboBanusM. M3yuaercs Takxke opraHuzaius padoudero mecrta. Bce BbIsiBIEHHBIE
IIPU 3TOM HEJIOCTAaTKHU JIOJDKHBI OBITHh PACCMOTPEHBI COBMECTHO C aJMUHHUCTpaIuen
nexa (yueOHO-TIPOM3BOJICTBEHHBIX MACTEPCKUX) W yCTpaHEHbl JIO0 Hayajia
HaOmogenun. Henocratku, BBISIBICHHBIE B CaMOM  TeX.lpolecce, T.. B
MOCJIEOBATEILHOCTA  BBIMIOJHEHUSI  AJIEMEHTOB  OIEpalliM, paccMaTpUBAIOTCS
COBMECTHO C TEXHOJIOTOM Iiexa (y4eOHO-ITPOU3BOICTBEHHBIX MAaCTEPCKHUX ).

[Ipu BbIOOpE MCHOJHUTEIS HAIO YUUTHIBATH HE TOJIBKO MPOLICHT BHIMOJHEHUS
UM HOpPM, HO W €ro KBamupukanuio (pa3psa JOHKEH COOTBETCTBOBATH pPa3psay
HOPMHUPYEMOU pabOThI).

N3yuenue u ompejeneHue IUTEIbHOCTA OTAENbHBIX 3JEMEHTOB OIllepaluu
MO>KHO BBITIOJIHSITH IByMsI OCHOBHBIMH CIIOCOOaMU: HEMPEPHIBHBIM U BEIOOPOYHBIM.

HenpepblBHBIM _XPOHOMETPAXXEM HA3bIBAIOT TAKOM CIOCO0 MpOBEACHUS

HaONIOICHUSI, MPU KOTOPOM JUTUTEIBHOCTHh JJIEMEHTOB ONEpaluu 3aMepsieTcs
HETIPEPHIBHO OT Hayaja 0 KOHIa ONepaliu.

B »ToM ciaydae mpu IOMOIIM XpOHOMETpaka (UKCHUPYETCS BpeMs JIUIIb
OKOHYAHUS  BBINOJHEHUS  KaXJOro dJIeMeHTa  onepauuu. HenpepbIBHBIN
XPOHOMETPaX  NPUMEHSETCS TMPU  HU3YYEHHUH  Omeparui, TIe  DJIEMEHTHI
JUTUTEbHOCTRIO He MeHee 10 cek.

BbIOOpOUYHBIM XPOHOMETPaKEM Ha3bIBAIOT TaKOW CMOCO0 HAOMIOJEHUs, MPHU

KOTOPOM TPOBOJATCS 3aMEPhl OTIACIBHBIX AJIEMEHTOB OINEpanii. BBITONHSIOT ero ¢
IETBI0  OMpENENCHUS WM  yTOYHEHUS  TPOJOJDKUTEIHHOCTH  AJIEMEHTOB
JUTMTEIBHOCTEI0 MeHee 10 cek., a Takxke TMpu HEOOXOAMMOCTH 3aMEHBI
3a0pakOBaHHBIX B IIpoIlecce 00pabOTKU XPOHOMETPAKHBIX PSIIOB.

JlomycTMasi TOYHOCTh OTJEIBHBIX 3aMEpPOB IMPU XPOHOMETPAKE 3aBUCUT OT
JUTUTEITFHOCTU U3y9aeMbIX 3JIEMEHTOB OTIEpAIlNH: TPH JJIMTETHHOCTH UX HE MeHee 10
cek.  M3mepenmst mpomsBomarcs ¢ TouHocThio 10 0,1 cek., mpu Oombliei

JUIMTEIbHOCTH — 110 0,2 ceK.
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[Ipu mpoBeneHun XpoHOMETpaka HAOIIOJATENh JOJDKEH JelaTh OTMETKH 00
OTKJIOHEHUSIX OT YCTaHOBJICHHBIX MapamMeTpoB (PEKUMOB) pabOThl 000PYI0BaHUSA, O
HEJI0CTaTKaxX B OpraHU3alliuy TPyAa U BOOOIIE O BCEX Clyyasx, KOrja Ha HOpMajabHOE
TEYCHHE TPYIOBOTO TIpoOIlecca OKa3blBAM BIWSHUE CIy4yailHble MPUYHUHBI, H
oTMeYaTh TE€ 3aMepbl, MPHU MPOBEICHUU KOTOPHIX OBLIM JOMYIICHBI OIIMOKH
HaOJII01aTENIEM.

O6paboTka  pe3yJbTaTOB  U3MEPEHUM  HAUMHACTCA C  OMNpPEACIICHUS
MPOJOJKUTEIFHOCTA BBIMOJIHEHUS OTIEIbHBIX 3JIEMEHTOB OIEpaluu. 3aTeM HaJlo
UCKITIOYUTh Je(PEKTHbIE 3aMepbl OTMETKH O AC(PEKTHOCTH KOTOPBIX CHAENAaHbl MpPH
HaAOJTIOICHHH.

[Tocne uckimodeHust MeHEKTHBIX 3aMEPOB COCTABJISIOTCS XPOHOMETPAKHbBIE
PAIBI JUTUTENHHOCTH BBIMOJTHEHHS KaXXJI0r0 3JIEMEHTa onepanuu. Jlaiee npoBOIUTCS
OLICHKAa KayecTBa pe3yjbTaToB HaOmoAeHuil. B kauecTBe mnokazarenss OLEHKU
XpOHOpSIIa HUCIONb3yeTcsl (PakTUYeCKuil KOA(DPUIIMEHT YCTOMYMBOCTH, KOTOPBIN

omnpeaensieTcs o hopmyiie:

Kvd = Tmax
y = Tmin

rae Tmax-makcuManbHasi IPOAOKUTEIBHOCTD 3JIEMEHTA, MOoTydyaeMast IIpu 3aMepax,
MUH;
Tmin- TO x€, MUHUMAaJIbHASI, MUH.

dakTryeckuii KO3PPUUUEHT yCTOMYMBOCTH XPOHOPSIA ONPEACIISIETCS TOIbKO
MO0 DBJEMEHTaM C NOCTOSHHBIM 00beMOM paboT, T.K. KoieOaHus psaa MOpU
MEPEMEHHOM 00BEME HE XAPAKTEPU3YET KauecTBA HAOIIOJCHUS.
Yucno 3amMepoB TMpuU MEPEMEHHOM o0beMe paboT ompeaenseTcss He 10
dakTuueckoMy, a IO HOPMAaTUBHOMY KOI(POUIMEHTY YCTOMYMBOCTH psja,

ompenensieMomy 1o Tabnure 1.
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Ecmn daxktudyeckuit K0d3(pGUIMEHT YCTONYMBOCTH XPOHOPSIa MEHBIINE WU
paBeH HOPMATHBHOMY, TO PpsJI CUMTAeTCsl yCTOMYMBBIM, a HaOJIOJIEHUE
Kau€CTBEHHBIM.

Ecnu daxtuyeckuit koap(UUHUEHT YCTOMYMBOCTH IMPEBBIINIAET HOPMATUBHBIN,
TO XPOHOPSJ TMpPU3HAETCS HEYCTOWYMBBIM. B 3TOM ciyyae mpoBOASTCS
JOTIOJTHUTENbHbBIE HAOMIOJEHUSI B3aMEH NPU3HAHHBIX JEe(PEKTHBIMHU U JPYTUX,
HCKJIIOYEHHBIX TTPU 00paboTKe.

JanpHelmas o0paboTka pe3yJbTaTOB HAOMIOACHUN COCTOUT B OIpEACIICHUN

CpGI[HGfI MPOJOJIZKUTCIIbBHOCTH BBIIIOJTHCHUA KAXKA0T'O 3JICMCHTA OIICPpAallu.

Tadoanua 1 3navyenne HOpMaTUBHBIX KOG PUIIMEHTOB YCTOHYUBOCTH

XPOHOMETPAKHOTO psijia

Tun npousBoacTBa U HopMatuBHbIi KOG GUIHEHT YyCTONYMBOCTH
NPOAOC/KHTEJIbHOCTh H3y4aeMOoro XPOHOMETPAKHOIO PsSiAa
3JIeMeHTa padoThbl, CeK Ipu Ipu Ilpu Ilpu
MAIIMHHOH MAIIMHHO- | HAO0JIIO/ICHUM 32 | PYYHOI
padore pY4HOI pabGoroi padotre
padote o0opynoBaHusi
Maccosoe
o 10 1,2 1,5 1,5 2,0
Csbinie 10 1,1 1,2 1,3 1,5
Kpynsocepuiinoe
o 10 1,2 1,6 1,8 2,3
Cspimre 10 1,1 1,3 1,5 1,7
CepuiiHoe
Jo 10 1,2 2,0 2,0 2,5
Cspimre 10 1,1 1,6 1,6 2,3
MenkocepuitHoe
U €AUHUIHOC 1,2 2,0 2,5 3,0
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[Ipumeuanune: TepMuH «IPOU3BOJACTBO» B JAHHOM CJIydae OTHOCUTCA HE K

IMpCAIPpUATUIO HWJIM OCXY B LCJIOM, a4 K OIICPpAIlMKU, HAa KOTOPYIO YCTAHABJIMBACTCA

HOpMa.

3areM  aHaJIM3UPYIOTCS  MOJY4YEHHbIE JaHHbIE C  IEJbI0  MPOBEPKHU
PalMOHAIBHOCTHU MOCIEA0BATEILHOCTH 3JIEMEHTOB ONEPALIMH, YCTAHOBICHHOU Nepe
HaOmogeHussMu. IIpu 3TOM HM3BICKMBAIOTCS BO3MOXKHOCTM COKpAILEHUS 3aTpar
BPEMEHH TMyTeM YCTPAaHEHHUSI OTICNIbHBIX, HE BBI3BIBAEMBIX HEOOXOJUMOCTHIO
AJIEMEHTOB OIEpaIiy, 3aMEHbl HEKOTOPBIX MPUEMOB 0oJiee pallMOHAIBHBIMU U MEHEe
YTOMUTEIBbHBIMA JJIsI pabouyero, a TakXe BO3MOXKHOCTh MEPEKPHITUS MAIIUHHBIM
BPEMEHEM OT/AEIbHBIX 3JIEMEHTOB PYYHOU pabOTHI.

Ha ocHoBaHuMu aHanu3a yCTaHABIMBAIOT HamOosee 3(PQPEKTUBHBIA MPOIECC
BBIIIOJTHEHU omnepauuu. Ilociae 3Toro ompeaenstor ONepaTUBHOE BpEMs MPU
BBITIOJIHEHUM OMNEpAlMM WM UCXOAHBIE JaHHBbIE Il pa3pabOTKU HOPMATUBOB Ha
pyuYHbIE WM MAaIIMHHO-py4YHble PAa0OTHL. OrnepaTUBHOE BpEMsSl OMNPEIEISIOT MyTEM
CYMMHPOBAHHS TPOJOJIKUTEIBHOCTH BBITOJIHEHHS BCEX 3JIEMEHTOB, COCTABIISIFOIINX

OIICPAaTHUBHOC BPCMA.

MNOPAJOK BBIIIOJIHEHUSA PABOTHBI

1. BpiOpate MecTO HaOMIOJEHUSA, HU3YYUTh TEXHOJOTUYECKUNA MPOIECcC
BBIIIOJTHEHUSI HOPMHUPYEMOM OIEpaluy, NPOAHAIU3UPOBATh €ro W PACWICHUTh
Omepanyy Ha COCTaBIISIOLIME €€ SJIEMEHTHI.

2. OnpenenuTs NPOJOKUTEIBHOCTD BBIIIOJHEHUSI OTIEIBHBIX JJIEMEHTOB
Omepanuu.

3. Uckmouuth neeKTHBIE TaHHBIE 3aMEPbI, OTMETKU O AE(PEKTHOCTU KOTOPBIX
C/IeNaHbl TPHU HAOIIOICHUN.

4. CocTaBUTh XPOHOMETPAXXHBIE PAAbl JJIUTEIBHOCTH BBINOJIHEHUS KAXKIOTO
3JIEMEHTA OlEepaLMH.

5. 3amnojHUTH XPOHOMETPAKHO-HOPMHUPOBOUHYIO KapTy M  ONPEACIIUTh

ONCPaTUBHOC BPEM:I.
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6. Omnpenenuth (QaxTudecKkuii KOIPHHUIUEHT YCTONYMBOCTH, TEM CaMbIM

OIICHUTH KAYECTBO PE3yJIbTATOB HAOIIOICHHMA.

O0paboTka XpoHOpsAa TOJIKEH COACPKATh:
1. OnpeneneHne cyMMapHOM BEJIMYHUHBI BCEX 3aMEPOB B XPOHOPSIE.
2. OmnpeneneHue cpeiHEN BEIMYMHBI JIEMEHTA PaOOTHI.

3. Omnpenenenue kodpdpuiueHTa yCTOMUUBOCTH XPOHOPsia o GpopmyIie:

Tmaxkc
Ky = ——

~ TmuH
riae TMakc-MakCUMallbHBIN 3aMep;
TMHH- MUHUMQJIBHBIN 3aMep.
4. CpaBHeHHE TMOJIY4YEHHOTo Kod(dduimeHTa yCTOWYMBOCTH XpOHOpsIa C
HOPMATHUBHBIM, B3 ThIM 10 COOTBETCTBYIOIINM TaOIUIIAM.
Eciu daktuyeckuil k03(pGUUMUEHT YCTONYMBOCTH XPOHOPSIa MEHBIIE WU
pPaBEH HOPMATUBHOMY 3HAUYEHHIO, TO PSiJ CUYUTAETCS YCTONUMBBIM.

B Ttex caywasx, korga (akTHueckKud KO3(Q(PUIMEHT YCTOHYMBOCTH
MIPEBBIIIAET YCTAHOBJIEHHOE HOPMAaTHMBHOE 3HAYEHUE, Pa3pellaeTcs HCKIIYaTh U3
psiaa ogHO WM o0a KpallHMX 3HAYEHUS — MUHHUMAaJbHOE U MaKCHUMAaJbHOE. 3aTeMm
oIpesensieTcss HOBOe 3HayeHHe Kod((ULMEHTa YCTOMYMBOCTH M IMPOBOAUTCS €ro
CpaBHEHHE C HOPMATUBHBIM.

Ecnu ko3ppuimeHT ycToHYrMBOCTH MMOCJHE YKAa3aHHOTO BBINIE€ MCKIIOYEHUS
KpallHUX 3HAYEHUHN MPEBBIIIAET HOPMATMBHOE 3HAUYEHHUE, TO XPOHOPSA MPU3HAETCS
HEYyCTOMUYMBBIM. B 3TOM cilyyae mpoBOASTCS AOMOIHUTENIbHbIE HAOIIONEHHS B3aMEH
HCKJTIOYEHHBIX TTPU 00paboTKe.

5.0npenenenre HOpMaIbHOM MPOJOJKUTEIIBHOCTH AJIEMEHTa pabOThl MyTEM
JIEJIEHUS] CYMMBbI OCTABIIMXCS 3aMEPOB HA UX KOJIMYECTBO.

HopmatuBHbIe K03 GUIIMEHTHI YCTONYMBOCTH Psijla TPUBEACHBI B Ta0HIIE 1.
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BOITPOCHI IJ151 CAMOITPOBEPKH
. Bunpl HaGnroeHui, IpOBOAMMBIE JIJISl U3yUEHUS 3aTpaT BPEMEHH.
. Ut0 Ha3bIBaETCSI XPOHOMETpaAXKEM?
. Kakue paGoTsl nmpoBoasTCs nepes XpoHOMeTpaxem?
. HenipepbiBHBIN 1 BHIOOPOYHBIN XPOHOMETPAK.
. UTo noskeH nenaTth HaOMIOAATENb IPU NPOBEACHUN XPOHOMETpaka?

. Kak 00pabaThIBalOTCS pe3yabTaThl HAOMIOEHUN?

~N SN L kA~ LN -

. KaK OLICHMBAETCS Kaue€CTBO PE3yJIbTaTOB HAOIIOAEHUN?

JOMAIITHEE 3A/TAHUE.
1. 3akoHYMTH OPOPMIICHHE OTUYETA IO MPAKTUYECKOMY 3aHATUIO Neb.
2. IloaroroBUTHCA K cllaye OTYETa MO IAHHOMY MPAKTHYECKOMY 3aHSTHIO.
3. Ilpopaborate u moBTOpuTh TeMy:«lccienoBanue 3aTpar pabodero BpeMEHU

HaOJII01aTEIIEM.

Cxema oTuera

1. Tema 3aHATHA

2. llens 3aHsaTHS

2. MarepuanbHOE U JOKYMEHTAJIBHOE 00SCIICUCHHUE.

3. Otyer mo mpakTuyeckoMmy 3aHATHIO Ne6 (odopmisieTcss B COOTBETCTBUHM C
METOIUYECKUX YKa3aHHM).

4. BpIBOIBI
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Ipuiaoxenue 1

JlaHHbIE 110 BapraHTy MIPUBEJEHBI B TAOIULE 2.

Ne | HaumeHOBaHHUe onepanuii U 3J1eMEeHTOB IopsinkoBbIEe HOMeEpPa HAOJIIOAEHU Tun

Bap onepauui 1 2 3 4 5 6 7 8 9 10 NMPOU3BOJCTBA
3amepsbl, MUH

Toxkapnas 1

1 Y CTaHOBUTH U 3aKPENUTH JETAIb 1,2 (14 |1,1 1,0 |1,6 |25 1,2 |1,6 |14 |1,2 CEpUMHBIN

2 BxirounTh BpallieHue IITHHIEIS 0,051(0,04 | 0,06 {0,05]0,07|0,06|0,04|0,09|0,05]|0,06 -//-

3 [ToaBecTu pesen 0,12}0,1 |0,14|0,12|0,4 |0,14|0,06 |0,15]|0,16 | 0,14 -//-

4 Bxirounts nonauy 0,06 | 0,05|0,07|0,04|0,08|0,05|0,11]0,05]0,06|0,05 -//-

5 [IpoTOounTh NOBEPXHOCTH 24 122 123 (22 (23 (24 |22 (20 (22 |23 -//-

6 OTBeCTH UHCTPYMEHT 0,08 0,09 |0,07{0,2 [0,08/0,07]0,1 |0,09|0,07 10,08 -//-

7 [ToBepHyTh pe3uenepKarenb 0,1 {0,08|0,09|0,07/0,08/0,1 [0,2 |0,06|0,07]0,09 -//-

8 N3MeHUTh BEMUUHY MO1a4U 0,09{0,1 [0,07{0,11]0,08/0,1 [0,09/0,3 |[0,06]0,09 -//-

9 W3MeHUTh 4nciio 000pOTOB 0,06 | 0,05 0,09 | 0,070,151 0,08 | 0,09 | 0,07 | 0,06 | 0,08 -//-

10 | IIpoTounTh MICHKY 0,36 {04 [0,41/0,38/0,41/0,9 (0,4 10,38(0,37(0,4 -//-

11 | IloBepHYTH pe3neaepKaTeiIb 0,08 10,07/0,05/0,15/0,1 |0,09]0,07|0,080,06]|0,07 -//-

12 | Cuarb dacky 0,12/0,11|0,15|0,1 |0,14{0,12]0,15|0,14|0,31 0,12 -//-
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13 | OTKpenuTh U CHATH JACTAJb 09 (0,7 |1,1 {08 |09 |1,9 |0,8 |1,0 |I,1 |09 -//-
Toxapuas 2

14 | YcTaHOBUTD U 3aKpENUTh ACTaJb 54 (48 |56 |58 (6,0 |36 (64 |11,5/74 |6,6 Menkoce-

PUMHBIN

15 | IIpoTo4nTh MOBEPXHOCTH 3,8 13,5 3,7 |51 (3,6 [3,8 |3,7 |35 |3,6 |3,7 -//-

16 | Ilogpesath TOpell 14 (1,6 |1,0 |13 |1,5 |14 (22 |13 |14 |1,5 -//-

17 | PacTtounth oTBEpCTHE 27 129 |28 [2,6 |27 [3,5 |26 |28 [2,7 |28 -//-

18 | CMEHUTh UHCTPYMEHT 08 (0,6 {09 /0.7 0,8 09 [1,9 |0,7 [0,9 |0,8 -//-

19 | [IpoTounTh KaHABKY 0,6 [0,480,5 [0,56]0,54/0,490,51|0,55[0,4 |0,52 -//-

20 | IToBepHYTH CyNIIOPT HA YroJ 1,9 {2,1 |24 |1,8 [2,0 (64 [25 [2,1 (2,6 (2,4 -//-

21 | IIpoTouuTth KOHYC 44 14,6 (43 |48 |45 |47 (44 |53 |47 4,6 -//-

22 | IloBepHYTH CynmopT 09 |1,1 (0,8 |1,0 [1,2 [2,7 |1,1 |1,2 |14 |1,1 -//-

23 | Cuarb acky 0,3 10,25/0,28/04 |0,29/0,35/0,42/0,6 |0,36|0,4 -//-

24 | Cuarb dacky 0,210,25/0,3 |0,24|0,23 0,22 (0,18 0,14 (0,24 | 0,26 -//-

25 | OTKpenuTh U CHATH ACTallb 2,1 12,0 |1,8 [2,6 |29 (3,3 |6,1 2,7 [3,1 4,0 -//-
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NHCTPYKIUA

0 TEXHUKE 0€30MACHOCTH MPH NMPOBEICHUN MPAKTHYECKOI0 3aHATHA N2O

1 K mpaktrnueckoMy 3aHsATHIO Ne6 TOMyCKarOTCs 1A, MPOLIEANINE HHCTPYKTAX IO
TEXHUKE 0€3011aCHOCTH IPU MPOBEACHUHN PaOOTHI.

2. [Ipu BBIMTOIHEHUHU TPAKTHUECKON pabOTHI

HEOBXO/AUMO:

2.1 He npukacaTbcs K 3JIEKTPUYECKUM MPOBOJIaM, KaOesiM U AJIEKTPOIprudopam.
2.2. Ocreperarbcs pa3IMYHBIX BUJOB CTPYKEK, a TAKKE BbUIETa MHCTPYMEHTA.
2.3. DBbITh BHUMATEIIBHBIM, HE OTBJIEKAThCS IMOCTOPOHHMMH pa3roBOpaMU U HE

OTBJIEKATH PYTHUX.

HNPAKTUYECKOE 3AHATUEN:7

Tema 3ansiTusi: «HopMupoBanue Kpyraonun@oBaabHOR Olepanum.
IIpoao/KuTEIbHOCTD 3aHATHA: 2 Jaca

Hean 3anaTus: [IpuodbpereHne npakTHYECKUX HABBIKOB B pacyeTe PeKUMOB
pe3aHus U B HOPMUPOBAHUU KPYTJIOUUTH(OBAIBHOMN oneparuu

MarepuanbHoe odecnieuyeHue:

— Meronnueckne ykazaHus K IPAKTUIECKOMY 3aHATHIO Ne7

— OnepaloHHBIA 3CKU3

— HMcxoaHble JaHHBIE 110 3arOTOBKE, MAaTEPHAITY U T.II.
TexHrn4ecKue XapaKTepUCTUKHN KPYTIIOUUIH(POBANIbHBIX CTAHKOB
— HopmatuHO- cripaBiioyHas aureparypa
— IIucbMeHHBIE M YEPTEKHBIE IPUHAIIEKHOCTH
— MHUKpPOKaJIBKYJIATOPBI.
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Yka3zaHus HA TOT TeOPEeTHYECKUH MaTepUuaJl, KOTOPbIi J10/2KeH ObITh
npopadoTaH NMpM MOArOTOBKE K MPAKTUYECKOMY 3aHATHIO Ne7.

1. be3bsaspiunbiii, B.®. OCHOBBI TEXHOJOTMH MAIIMHOCTPOEHHUS:
y4eOHUK i1 BY30B [DJEKTPOHHBINA pecypc] : yued. — DNeKTpoH. aaH. — MoOcCKBa:
MamvHoctpoeHue, 2018. — 598 C. — Pexxum JOCTyma:
https://e.lanbook.com/book/37005. — 3ari. ¢ sxpana.

2. Texnonoruss mammHocTpoeHus. COOpPHMK 3a1ad W YHIpaKHEHUH.
VYyebnoe nmocobue/ mox obmei penakuuein B.U.Apepuenkona, E.A.Ilonsckoro- 3-e
u3a., uctp. u pom.- Mocksa: THOA-M, 2021.-305 c.

3. Moguan B.H. «COopHUK 3a7a4 MmO TEXHUYECKOMY HOPMHUPOBAHUIO
TpyZa B MEXaHUYECKUX Liexax» 2-¢ u3a. M.: MammHocTpoenue, 1992 r.

4. CnpaBouyHuk TexHosiora mammuaoctpoutenis/ Tom 2 Tloa. pemakiueit
A.I" Kocunosoi, P.K. Menspsaxosa, M.: Mammnoctpoenue, 1986r.

5. OO01eMalIMHOCTPOUTENbHBIE HOPMBI BPEMEHH BCIIOMOTaTEIbHOTO Ha
o0cnykuBaHUE pabOYero MecTa U MOJATrOTOBUTEIBLHO- 3aKIIOUYUTEIHLHOTO Ha PaboTHI,
BBITIOJTHSIEMbIE HAa METAUIOPSXKYIIUX CTAaHKax: CEpUHHOE U KPYIMHOCEpUUHOE
npousBoacTB0.M.: HUU Tpyna,1984

6. OO01eMalMHOCTPOUTENbHBIE HOPMATHUBBI PEXKUMOB pe3aHus s
TEXHUYECKOTO HOPMHUPOBAHUSA paldOT Ha MeTaIopexyumx craHkax.lIpoTskHble,
numdoBanbHbie U JoBoAouHbIe cTaHKU. Y III 3-e u3n.M: HUU tpyna,1978.

OBIIME U TEOPETUYECKHUE ITOJIOKEHUA 11O TEME
INPAKTHYECKOI'O 3AHATHUA

[InudoBanue sABIIETCS OCHOBHBIM METOJOM YHCTOBOW OTIEIKHA HapyKHBIX
IUJIMHAPUYECKUX TOBEPXHOCTEH.

[InudoBanre HAPYX HBIX MMIWIMHAPUYECKUX U KOHUUYECKUX TTOBEPXHOCTEH
(Ha3pIBaeMoe Kpyrioe nuindoBaHuE) MPOU3BOIAT HAa KPYTJIONUTM(DOBATBLHBIX CTAHKAX
npu 4yeM oOpadaTbiBaeMasi 1eTajalb MOXKET OBbITh YCTAHOBJICHA B IIEHTPE CTAHKA, I[aHTe,
NaTpoHE UM B CIIEHHATBLHOM MPUCIOCOOIECHUH.

Paznmuuarot crnemyromue 1Ba crnocoda Kpyriioro nuiuoBaHUS:

l. [InudoBanue ¢ mpomonpHON Mogadeh (PUCYHOK 1)

2. [nudoBanue ¢ monepeuHoi nojaayeit (cmocod Bpe3aHusi- PUCYHOK 2)

[lepBbIii cnoco0 3akiroyaeTcss B TOTM, 4YTO B Mpolecce HUIM(pOBAHUS
oOpabaTpiBaeMasi J1eTajlb COBEpUIACT MPOJAOJIbHBIC IBUKEHUS MOMEPEMEHHO B 00€
CTOpPOHBI; TIOTIepeyHas nojayda nIrudoBaIbHOTO Kpyra IpOU3BOAUTCS IO OKOHYAHUIO

KaXJIOTO IBHKEHUS (X0/1).
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[Tpu BTOpOM criocobe numrndoBaHue MPOU3BOAUTCS MMUPOKUM KPYTOM Cpa3y I10

Bcel uHe nundyemMoit moBepxuocTu aetanu. llnudoBansHoMy Kpyry coobImaercs

IMOoIICpeUHas 1moJgada 110 HaIlpaBJICHHUIO K HCHTpOBOP'I JIMHHUW ACTaJIn. Bricora KpyTa

BBIOMPAETCS HECKOJIBKO OOJIbIIIE, YeM JTMHA NUTH(GYEMON TOBEPXHOCTH JICTAIH.

Pucynok 1 lllnudosanue ¢ npononsHoit Pucynok 2 Illnudosanue ¢ momnepeyHoit

nogauen nogauen

HOPAAOK BBIITIOJIHEHUSA PABOTDI.

I.

IR

AHaJIU3 UCXOHBIX JAHHBIX (YCIOBUS 3a7a4M)

Br100p cxembl pe3aHus

Br16op pexyiero nHCTpyMeHTa

Pacuer pexumoB pezanus

OnpeneseHne OCHOBHOI'O TEXHOJIOTMYECKOTO BPEMEHU

OHpC,HeJIeHI/IC IMTYYHO- KAIBKYJIIITHMOHHOI'O BpEMCHHU

BOITPOCHI V1A CAMOIIPOBEPKH

I.

Kakue Buab! mmdoBanus 1151 00pabOTKH HAPYKHBIX IIMIIMHIAPUYECKUAX
ITOBEPXHOCTEHN BbI 3HaeTe?
Kakue TexHonmornyeckue napaMmeTpbl 00eCeunBalOTCs P BHITOJIHEHUU TOTO

WJIU MHOTO BUA NITHUGOBAHUSA?

. Kakue nBa ciocob6a kpyrioro numdoBanus Bel 3HaeTe?
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4. O6ocHy#Te TPUMEHEHHUE IBYX CIIOCOOOB KPYTJIOTO MITHU(OBAHUS.

5. Kakue KOHTpOJbHBIE YCTPONUCTBA IPUMEHSIOT B COBPEMEHHOM MPaKTUKE?

6. Kak OIIPCACIINTE OCHOBHOC TCXHOJIOIMYCCKOC BPpEM:A IJIA KPYIJIOT'O II_UII/I(i)OBaHI/IH

C MIPOJOJILHOM Y MONEPEYHON Togayuei?

JOMALIHEE 3A/TAHUE

1. 3akoHYUTH OOPMIIEHHE OTUETA IO MPAKTHIECKOMY 3aHITHIO Ne7

2. T1oAroTOBUTHCS K 3alIUTE OTYETA TOBTOPUB TEOPETHUECKUN MATEpHUAIl [10 TEME

IMPAKTHYCCKOI'O 3aHATHA.

CXEMA OTYETA

IIpakTnuyeckoe 3ansitue Ne7

Tema 3ansiTus : «HopMmupoBanue kpyriaonndoBaabHON onepanum

Heasb 3ansaTus: [IppoOpeTeHne NpakTUYECKUX HABBIKOB B PaCU€Te PEKUMOB

pe3aHus U B HOPMUPOBAHUH KPYTIONUTH()OBATBHOMN Onepariu

MartepuanabHoe obecriedyeHue:

— Meronnueckne ykazaHus K IPaKTUIECKOMY 3aHATHIO Ne7

— OmnepainvoHHBIA 3CKU3

— HcxonHble JaHHBIE 110 3arOTOBKE, MAaTEPUALy U T.II.
— TexHuyeckue XapakTEPUCTUKU KPYTIOUIIU(OBATBHBIX CTAHKOB

— HopmatuBHO- cripaBiioyHas IuTeparypa

— IIucbMeHHBIC U YCPTCIKHBIC ITPUHAIJICKHOCTHU

— MuUKpOKaJIbKYJIATOPHI.

COJAEPKAHME 3AHATUA:

3ajaya.

Ha kpyrnonummdoBanbHOM CTaHKE MOA

Opou3BOAMTCS NUIM(OBAaHKE LIEHKU Bajla AuameTpoM D3 =

MM U JyiHOM L = MM | OOpabaTheiBaeMbIii MaTepHUa

Xapakrep 1 MepoXoBaTOCTh
00paboTKH

Merton mumdoBaHus
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Cnoco6 ycTaHOBKH U 3aKpEIJIeHHs 3arOTOBKU: B LIEHTpax.

Macca 3arotoBku m3 Kr | Yucno peranen B maptuu 11n = 100 mTyxk.

N3mepuTenbHblil MTHCTPYMEHT; CKOOa pbhlYakHast

( UICXOJIHBIE JaHHBIE CM. BTAOJUIIE JAHHBIX -. ).

TpeOyercs: 1) BeiOparh num@oBalibHbINA KpyT

2)HazHauuTh pexuMbl pe3aHus
3)OrnpenenuTs OCHOBHOE TEXHOJIOrHYeckoe Bpems To, MUH.
4)Onpenennth MTYYHO-KAIBKYJIAIUOHHOE Bpems Tii-K, MUH.

METOJUYECKHUE YKA3AHUS JJISA BBIIIOJIHEHUS TIPAKTHYECKOI'O 3AHATHUSA
Ne 7

YEPHOBOE HIVIN®OBAHMUE

1. Mcxons u3 AaHHBIX YCIOBUHM BRIOMPAIOT XapaKTEPUCTUKY Kpyra 1o kapre 1.
Pa3smeps! num@oBansHOro Kpyra — 1o JaHHBIM CTaHKa (CM. IMaclopT CTaHKa).

2. Ilpunyck Ha numpoBaHue hyepn — yCTaHaBIMBAIOT 1O Kapre 2,3. BriOuparor
CKOpPOCTb BPALIEHUS Vol YMCIO 00OPOTOB 3arOTOBKH Nj, PYKOBOJCTBYSIChH
Opy 3TOM KapToil 3 M MacmoOpTHBIMU JAHHBIMHU CTAaHKa, MPUHSB Onnxaiiiiee
MeHbIIEe OO0OpPOTHI. 3aTeM MOJACYMTHIBAIOT JIEUCTBUTENIBHYIO CKOPOCTb
BpalleHUsI 3aTOTOBKH 110 popMmyiie:

Vsorp =T *D313/1000, M/Mun (1)

W

Y cTaHaBIMBaIOT NEPUOJ] CTOMKOCTU NUTH(POBAIBHOTO Kpyra Mo Kapte 4.
4. OnpenensitoT IPOJOJILHYIO MTofavy Ip mo ¢hopmyiie:

Stp = Sn'Bx , MM/00 (2)

I'ne Sn — npononbHas nogava B 10X mupuHsl kpyra  Sua = 0,5..0,8
Bk — mmmpuna mmndoBansHOTO Kpyra B MM

IMPUMEYAHMUE:
Bonbiioe 3HaueHue momaud  SHp MPUMEHSATH ISl 00paOOTKHM AeTaneit , s
KOTOPBIX HE JIOMYCKAETCS BHICOKAsS TEMIIepaTypa NOBEPXHOCTHOTO CJIOS
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TABJHNIA JAHHBIX JJIS IPAKTUYECKOT'O 3AHATUSA Ne7

Ne

BapuaH
T

13

14

MaTepna.ﬂ 3aroToBKH

He3zakagennasa crajb
BBICOKOYIJICPOANCTASA

3akajieHHAd CTAJbL HUKeJIeBas

XapakTep 06padoTKH
U IIEPOX0BATOCTh

Ra0,32

YHUCTOBAA

Ral,25

YuCTOBaA

Pa3Mep AeTajaiu, MM

D3 L

Macca
3aroTOBKH
mMKr

75 500 17,6
100 380 23,8
80 300 12,1
50 285 4,8

12 250

22,5

125 260

25,2

Meton
I oBaHUA

C BBIXOAOM
Kpyra B OJHy
CTOPOHY

Ha npoxoxa

Moaean
CTaHKAa

3151

3151

3I'12

3I'12

3151

3I'12
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15 145 600 78 3r12
16 150 600 83,5 3r12
17 40 140 1,6 3151
18 Cranb XpoMOHHKeJIeBast Ral,25 45 135 1,9 Beixox kpyra 3151
He3aKaJleHHasl B O/IHY
19 4yuCcTOBAs 50 95 1,8 CTOpOHY 312
20 85 185 8,6 3r12
21 He3akaaenHas cTajib Ra2,5 135 600 67,5 be3 BoIxoga 3151
BBICOKOYTIJI€POIHCTAsA Kpyra B ooe
22 YepHOBasi 95 400 22,6 CTOPOHBI 3151
23 105 300 20,8 3r12
24 115 200 16,7 3151
25 120 100 9,2 3r12
26 Craab 3aKajieHHAsl YIJIepoAuCTas Ra2,5 130 240 25,2 Ha npoxoa 3115
27 yepHoBasi 125 110 10,8 3I'12
28 135 500 56 3151
29 75 420 14,8 3I'12
30 45 160 2,3 3151
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5. Hcxonda w3 TPUHATON BEIWYMHBI SII AUaMeTpa 3aroToBkM D3 M CKOpOCTH
BpAILEHUsI 3arOTOBKU Vo MO KapTe 5 BBHIOMPAIOT MONEPEUHYIO MojadySt C

y4eToOM MONpaBoyHOTo KoddduireHToB K; 1 K, moMeleHHbIX B KapTe 5.

6. 3aKIIOUYMTEIBbHBIM JTallOM SBJISICTCS IIOACYET OCHOBHOI'O TEXHOJIOI'MYCCKOI'O

BpEMEHH 110 hopMmyJIe:

L-hyepy-K
To = — , MUH 3)
N3Syp St
[Tpu mmmudoBanun Ha MPOXO.:
L=1-(1-2m{)Bx,Mmun 4)
[Ipu nuudoBanuu B yrnop
L=1-(1-m1)Bx,Mun (5)

I'ne | — nmua numdyeMoi NOBEpXHOCTH

m;- riepeder Kpyra 3a npesessl nummdyeMon moBepxHocTH, paBubii 0,3-0,5

K- ko3duuuent, yuuThIBaOMIMNA JOMOJHUTEIBHOE YHUCIO MPOXOOB
BBIXaXKMBaHUE NUTHU(PYEMOIl TOBEPXHOCTH

[Tpu yepnoBoMm nummdoBanuu k =1,1...1,4

hyepy.- IPHIYCK HA IMAMETP HA YMCTOBOE ILTM()OBAHKUE B MM

n,- YUCII0 0OOPOTOB 3arOTOBKH B MUHYTY
Spp- MPOJIOJIBHAS TI0/1a4a CTOJIa B MM Ha OJIMH 000POT JIETald

St - monepeynas nogaya NUTM(GOBAIBHOTO KPyra B MM Ha INIyOMHY pe3aHUs
Dk, Bk - pazmep kpyra

YUCTOBOE HIIVIM®OBAHUME

Ha

1. Bri6upaem xapakTtepucTuky numdoBaibHOTO Kpyra no kapre 1 Pasmep kpyra

110 JJAHHBIM CTaHKa.
2. [Tpunyck Ha numdoBanue hyyer — yCTaHABIMBAIOT MO KapTe 2.

3. Bre1OMparoT CKOpOCTh BpalleHUS Vsoqp U YUCIO OOOPOTOB N, 3aroTOBKH,

PYKOBOJCTBYSICh IIPU 3TOM KapToll 6 M NAcCHOPTHBIMU JaHHBIMU CTaHKa, MPUHSB

Oyokaiiie MeHbIIMe 00OpPOTHL. 3aT€M MOJCYUTHIBAIOT JEUCTBUTEIBHYIO CKOPOCTH

BpaIleHUsI 3aTOTOBKH I10 (popMmyiie:
Vsoxp =17 ‘D3-n3/1000, Mm/mMun (6)
4. YcraHaBiIMBAIOT MEPUOJ CTOMKOCTH NITN(OBATLHOTO KpyTa 1Mo Kapte 4
5. Omnpegenstor nojgavy no Gopmyse
Snp = Sa'Bk , MM/00 (7)

I'ne Sp — npoxosbHas momaya B 10AsSX MUpHUHBL kpyra  Su = 0,25..0,5
Bk — mupuna nmmmdoBaibHOTO Kpyra B MM
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[Tpu mepoxoBaroctu nosepxHoctu Ra 0,063... Ra 0,32
INMPUMEYAHUE

bonpmioe 3HaueHue mopaud SJ NPUMEHATH NpU 0OpabOTKE 3aroTOBOK, s
KOTOPBIX HE JIOIYCKAETCsl BBICOKAsI TEMIIEpATypa NOBEPXHOCTHOTO CJIOS.

6. Ucxonst w3 NOpHUHATOW BENMYMHBI IMoAauu Smp, auamerpa D3 U cKopocTH
BpAILlEHUsI 3aTOTOBKU Vsop 10 KapTe 7, BBIOMPAIOT MONEPEYHYI0 Mojauy St ¢
ydeToM nonpaBouHbiX koddduimentoB Cl1 u C2 moMemmeHHbIX B KapTe 7

7. 3aKIIOYUTEIbHBIM JTAllOM SIBJISETCA MOACYET OCHOBHOI'O TEXHOJIOTMYECKOTO
BpeMEHH 10 GhopmyJie:

To = MUH (8)

3nauenue K'=1,25...1,7 L=l

JJIAA BPE3HOI'O IVIM®OBAHUA

To =2 ,MUH 9)
Vst

I'ne h — npunyck B Mm
Vst~ ckopoCTh Bpe3HOU (paauaibHOi) moiauu
Vs = St n,, MM\MUuH

St - Bpe3nas (paguanbHas nogada) — [CrnpaBOYHUK TEXHOJIOTAa MAIIUHOCTPOUTEINS |,
ToM 2, ¢Tp.301]

Vs¢-1000

Nyg = ——— Mun-1 10

3 T-D3 ( )
Vsop =V3— CcKOpocTh  BpauieHUss  3arotoBku  [CHpaBOYHHMK — TEXHOJOra

MAaIIMHOCTPOUTENA , TOM 2, ¢Tp.301]
Vsorp = 20..40 M/MuH
St=0,0025...0,075 mm/06- yepHOBOE

St=0,001...0,005 mM/00- uncTOBOE

66



PACYHET HOPMbI BPEMEHU

1. Onpenenenue BCioMoraTeabHOro BpeMeHu 1B, MUH.

Te=TBy+TBn+TB u3Mm., MUH (11)

I'nme TBy- BcmoMmorarelbHOE BpeMs Ha YCTAaHOBKY M CHSTHE JeTald, MUH [7, C.
38...39]

TBNO- BcmomoraTeabHOE BpeMsl CBS3aHHOE C OOpabOTKOM IOBEPXHOCTH, MHH.
[7,c.126...127,¢c.129]

TB.u3M- BcioMoraresibHOE BpeMsi Ha KOHTPOJIbHbIE U3MepeHusi, MuH [7,c.187]

2. OmnpeneneHue WTYYHOro BpeMeHH TIT., MUH

Twr= (To+TB*KB)*(1+a+B).MuUH (12)
['ne To- OCHOBHOE TEXHOJIOTUUYECKOE BpEMS, MUH
TB- BcmomorartejibHOE BpeMsi, MUH
K tB.- mompaBouHsbIit K03 dUMeHT Ha BcrioMorarenbHoe Bpems K tB=1
a- % oT omepaTUBHOrO BPEMEHHM Ha OOCIyKMBaHUE paboyero BpeMeHu. [7, ¢
130]
B- % OT ONEepaTMBHOIO BpPEMEHHM HA OTABIX M JUYHBIE HAZOOHOCTH
ucnoaHurtens B = 4% [7 ¢.203]
3. OmnpezneneHue NOArOTOBUTENIBHO- 3aKIIOUYNTEIBHOTO BpeMeH! T11.3., MUH.

[7,c.130]

To-3=Tn-31+Tn-3+Tn-33, Mun (13)
I'ne T-3;- Bpems Ha HAJIAKy CTaHKa, MHCTPYMEHTA U MPUCIIOCOOIEHUI, MHH)
Tn-3, — BpeMs Ha JONOJIHUTENIbHBIE IPUEMBL, MUH

Tn-3;— Bpemst Ha MoJly4eHHe HHCTPYMEHTA U MPUCIIOCOOJICHUH 10 Havaia U cJlady ux
nocJjie OKOHYaHusi 00pabOTKH, MUH.

OnpeneneHre MITYYHO- KaIbKYJISIIIMOHHOTO BpeMeHH, T III.K., MUH.
Ton—3
T — k = Tt + ———

Ny

I'ne n,- uncno geraneii B naptuu (1o 3aganuio 1= 100 mryk).
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Kpyrioe mindgoBanue B ieHTpPax

! Kapra 1

Br100op XapakTepuCTUKH KPYra st Kp

rJoro miandoBaHusi(B HEHTPAX)

OopadaTpiBaemMblii MaTepuaJl Buna XapakTepucTuka
Mg oBaHUA 1M oBaJIBLHOTO0
Kpyra
Yraepoaucras ctane | He3akan€HHas | YepHOBOe 15A40C2...CTIK
YHCTOBOE 14A25C1...C2K
3akanéHHas UepHoBoe 24A40CM2..C2K
YUCTOBOE 25A25CM2...CIK
Bricokoyrneponucras | He3akan€HHass | YepHoBoOe 14A40C2...CIK
CTalb YHCTOBOE 15A25CI1...C2 K
3akanéHHas YepHoBOE 24A25CM2...C1 K
YHUCTOBOE 25ACMI1...CM2K
MapranioBas ctajib UepHoBoe 25AC2...CT1K
YUCTOBOE 25A25C1...C2K
Xpomucrasi cTaib He3akal€HHass | YepHoBoe 25A40Cl1...C2K
YHCTOBOE 25A25CM2...CIK
3akanéHHas YepHoBOE 14A40C2...C1 K
YUCTOBOE 14A25 CM2...C1 K
Huxkenesas cranb He3akan€éHHas | YepHoBOE 13A 40C1...C2 K
YUCTOBOE 14A25CIK
3akan€éHHas YepHoBoe 24A40CMI1K
YHCTOBOE 25A25CM2K
XpOMOHUKENEBAS He3akanéHHas | YepHoBoe 14A40CTI1K
CTJIb YHUCTOBOE 15A25C1K
3akanéHHas UepHoBoe 25A40CIK
YUCTOBOE 25A16CM2K
Kpyriaoe mindgosanue(B HeHTpax) \ Kapra 2
Ipunycku Ha nuindgoBaHue (Ha AUaMeTp)
He3akanenHas ctajib
Huamerp pneranu | [Inuna neranu L B Mmm
B MMD3 JTlo 100 (@:38111(S (@311 (S (@5:38111(S (@:38111(S
10010 300 | 30010 500 | 500mo 700 | 700mo 1000
6-10 0,25 0,3 0,35 - -
10-18 0,3 0,35 0,4 - -
18-30 0,35 0,4 0,45 - -
30-50 0,4 0,45 0,5 0,55 0,6
50-80 0,45 0,5 0,55 0,6 0,65
80-120 0,5 0,55 0,6 0,65 0,7
120-180 0,6 0,6 0,65 0,7 0,7
180-260 0,7 0,7 0,7 0,75 0,75
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3akaJjieHHAA CTAJb

6-10 0,3 0,35 0,4 - -
10-18 0,35 0,4 0,45 - -
18-30 0,4 0,45 0,5 - -
30-50 0,4 0,45 0,5 0,55 0,6
50-80 0,45 0,5 0,55 0,6 0,7
80-120 0,6 0,65 0,7 0,75 0,8
120-180 0,65 0,7 0,75 0,8 0,85
180-260 0,8 0,8 0,85 0,85 0,9

IMPUMEYAHMUE: nony4yeHHbid 1Mo Tabiauile oOMUNA MPUIYCK pacupenenseTcss Ha
yepHoBoe numdosanue 60-80% u Ha uncroBoe numdosanue 40-20%

Kpyriaoe nuindgoBanue (B eHTpax) ] Kapra 3

CkopocTh BpalleHHsi U YMCJI0 000pPOTOB 3arOTOBKM B MHUHYTY IPH 4€PHOBOM
1M (OBAHUM € IPOAOJIBLHOM MOJAYEH

D3 mm 20 30 50 80 120 200
VSoxp mivmn 10-20 11-22 12-24 13-26 14-28 15-30
13 o6\wmm 161-232 | 117-234 | 77-154 52-104 37-74 24-48

a. Ilpumedanue: bosbliue CKOPOCTH BpalleHUS JCTald IMPUMEHATH: TIpH
o0paboTke JeTanel, sl KOTOPhIX HE JIOIMyCKaeTCsl BBICOKAs TeMIlepaTypa Ha
MOBEPXHOCTH BCJICICTBHUE OIMMACHOCTH 00pa30BaHUs PHIKOTOB M TPEIIHH;

6. Ilpu pabore TBepABIMU KpyraMu

Kpyriaoe mindgoanue (B nenrax () \ Kapra 4

Cpennue nepuobl CTOHKOCTH NIIM(OBATBHBIX KPYTOB
A.YepHoBoe nuinoBanme

[[Iupuna Juamerp mmmdoBagpHOrO Kpyra Dk, Mm
nuoBaIbHOrO | 350 450 1500 | 600
kpyra Bk , mm [Tepuoa croiikoctu TB, MUH

Jo 40 5 5 6 7
Ot 40 no 63 6 7 8 10
Cspiiue 63 - - - 12
YucTtoBoe nuirdoBaHue

Knacc Tounoctu 1 2 3
[lepuon croiikoctu T MuH 40 33 25
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Kpyriaoe mindoBanne (B HeHTax) Kapra 5 jucr 1
Bceero siucToB 2

Ilonepeuynblie momaym Kpyra Ha xox crojga St mm\xon .Ha uyepHoBOM
HJIM(OBAHUM

D3 MM V soxp v [IpomosibHas TI0/1a4a B IOJISIX IIUPHUHBI KpyTa
SA
0,5 10,6 07 108
ITonepeunas nojgaya St Mm\ X0
20 10 0,0216 0,0180 [0,0154 10,0135
15 0,0144 0,0120 [0,0103 | 0,0090
20 0,0108 0,0090 |0,0077 | 0,00677
30 11 0,0222 0,0185 ]0,0158|0,0139
16 0,0152 0,0127 10,0109 | 0,00955
22 0,0111 0,0092 | 0,0079 | 0,00695
50 12 0,0237 0,0197 (10,0169 |0,0148
18 0,0157 0,0132 [0,0113|0,0099
24 0,0118 0,0098 |0,0084 | 0,0074
80 13 0,0242 0,0201 10,0172 0,0151
19 0,0165 0,0138 [0,0118 0,0103
26 0,0126 0,0101 |0,0086 | 0,00755
120 14 0,0264 0,0220 [0,0189|0,0165
21 0,0176 0,0147 (10,0126 |0,0110
28 0,0132 0,0110 |0,0095 | 0,0083
200 15 0,0287 0,0239 10,0205 |0,0180
22 0,0196 0,0164 |0,0140|0,0122
30 0,0144 0,0103 |0,0103 |0,0090

Honpasounsie ko3dgduumentsl Ki m K: Ha mnomepeynyrwo mnogayy St B
3aBHCHMOCTH OT NEPHOAA CTOMKOCTH HLIH(OBaAIBHOro Kpyra Ki

[Ipunsitas JAunamMerp muin¢oBaJbHOI0 Kpyra
croiikocts T Mut | 400 500 | 600
3nauenue ko3 Ppuuuenra K;

6 1,25 1,4 1,6
1,0 1,12 1,25

15 0,8 0,9 1,0

OopadaTpiBaemoro marepuaja K

OO0pabaTbeIBaeMblii MaTepHal 3nauyenue K2

3akajicHHas CTajb 0,095

He 3akanennas craib 1,0

UyryH 1,05

Croiikocts T npunsTta no kapre 4
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Kpyraoe mindoBanne (B meHTax)

\ Kapra 6

CkopocTh BpallleHUs1 ¥ YUCJI0 000POTOB 3ar0TOBKM B MHUHYTY NPH YHCTOBOM
1M oBaHUM ¢ TPOAOJIbLHOM MOJAYECH

Jnametp OO6pabatbiBaeMblii MaTEpHAIl
3aroTOBKH He3akanennas crajib u YyIr'yH }Kapanpqua}I N 3aKaJICHHasd
D3 mMm CTaJIb
VSOKp M\MHUH N3 06\Mmun VSOKp M\MHH N3 06\mun
20 15-60 239-478 20-30 320-478
30 18-35 191-382 22-35 243-382
50 20-40 127-254 25-40 159-254
80 25-50 100-200 30-50 120-200
120 30-60 80-159 35-60 93-159
200 35-70 56-112 40-70 64-112

Kpyriaoe muiugosanue (B eHTax)

Kapra 7 aucr 1 Beero
JIMCTOB 2

Ilonepeunble Moia4M KpPyra Ha xoj crojia St B MM NIpH YMCTOBOM NLJIMGOBAHUM

D3 mMm V Soxp M IIpononbHas moxaya Ha 060pOT feTau Syp- B MM/00
16 20 25 32
[Tonepeunas nogaya St Mm/00

20 16 0,07 0,0056 0,0045 |0,0035
20 0,0056 0,0045 0,0036 |0,0028
25 0,0045 0,0036 0,0029 {0,00224
32 0,0035 0,0028 0,0023 |0,00175

30 20 0,0069 0,0055 0,0044 |0,0034
24 0,0055 0,0044 0,0035 |0,0027
32 0,0043 0,00342 0,00274 | 0,0021
40 0,0034 0,0027 0,0022 |0,00168

50 23 0,0077 0,0062 0,00493 | 0,00386
29 0,0061 0,0049 0,00390 | 0,00306
36 0,0049 0,00395 0,00315 | 0,00247
45 0,0039 0,00316 0,00252 | 0,00198

80 25 0,0090 0,0072 0,0058 |0,0045
32 0,0071 0,0056 0,0045 [0,035
40 0,0057 0,0045 0,0036 |0,028
50 0,0046 0,0036 0,0029 10,0018

120 30 0,0092 0,00735 0,00585 | 0,00458
38 0,0073 0,0058 0,00462 | 0,00362
48 0,0058 0,0046 0,0037 |0,00286
60 0,00465 0,0037 0,0030 |0,00228
35 0,0101 0,0081 0,0065 | 0,00505
44 0,0080 0,00645 0,00517 | 0,00402
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55

0,0064

0,00516

0,00415

0,00322

70

0,0050

0,00405

0,00326

0,00254

[TonmpaBouHbie KOA(hGOUIMEHTH HA TIOTIEPEYHYIO OJIAYKY CM. KapTy 7 JIUCT 2

Kpyriaoe nuiudgoBanue (B meHTax)

Kapra 7 nqucr 2 Beero JiuctoB 2

IMonpaBounblii ko3IpPuument C1 Ha mNomepevyHyw MNOAAYY NPH YUCTOBOM

IHJII/I(l)OBaHI/Il/I B 3aBUCUMOCTH OT TOYHOCTH M IIPUIYCKaA Ha YHUCTOBOC

uingoBaHue

[IIepoxoBaToOCTh IIpunyck Ha guameTp

Ra 0,11-0,15 0,20 0,30 0,50 0,70 1,0
3nauenue kodppunuenta Cl

0,32 0,4 0,5 0,63 0,8 1,0 1,12

0,63 0,5 0,63 0,8 1,0 1,2 1,4

1,25 0,63 0,8 1,0 1,25 1,5 1,75

2,5 0,8 1,0 1,25 1,6 1,9 2,25

[TonpaBounbliikoapuipienT C2 Ha  NONEPEYHYID  MOJAYYNPH  YUCTOBOM

nuM¢OoBaHUU B 3aBUCHUMOCTH OT KauecTBa 00pabaThiBaeMOro MaTepuaia U IuaMeTpa

Ui oBaILHOTO KpyTra

OopadareiBaemblii | Jluamerp miiugoBajbHOro kpyra Dk,. MM
MaTepuaJl
400 500 600
3unauenue kodpduimenta C2
3akajeHHas CcTallb 0,8 0,9 1,0
Hezakanennas craiap | 0,95 1,1 1,2
YyTYH 1,3 1,45 1,6

ITACITIOPTHBIE JAHHBIE KPYTJIOIIVIN®OBAJIBHBIX CTAHKOB.

1.KpyraomumngoBanabHblii cTaHOK Moa. 3151.
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HauGonpmmii nuamerp u aymmna nutudoanus: 200x750 mm.

MormsocTs asuratens nuudosanbHoi 6adku u KITA: NmM=7xBT;n=0,08

Uwucno 060poToB 06pabaThiBaeMOit 3aroTOBKM B MUHYTY n(00/MuH): 75;150;300.
Yucno 060poToB Ut oBalIbHOTO Kpyra B MUHYTY n (00/mMuH): 1080,1240
[IpononpHele Oauu Kpyra B MM 3a oauH xoJ ctoina: 0,004-0,03

Pa3smeps! nummdoansHoro kpyra B Mmm: Dk=600 Bk=60

2. KpyraomumgoBaiabHbiid cTaHOK Mox 31712

Haunbonpmmii auametp u unHa umudosanus: 150x750 mm

MomnocTh nBuratens nummdosanbaon 6adku 1 KIT: Nm=3.7xBT;n=0,08

Uucno 060poToB 00padaThiBa€MO# 3ar0TOBKM B MUHYTY n(00/MuH): 45;70;115,175,275,450.
Yucno 060poToB NIIM(POBAIBHOTO Kpyra B MUHYTY n (00/MuH): 2200

[IpononpHbIe TOAAaYHU cTONA BM/ MM (perynupyetcst 6eccTyneHuaTo) Vsmp - 0,5-5 M/MHUH

Pasmeps! numdosansaoro kpyra B Mm: Dk=300 Bk=30

INPAKTUYECKOE 3AHATHUEN:8

Tema 3ansaTus: «IlpoekTupoBanue gpe3epHoil onepannm»

IIpoao/KUTEIbHOCTD 3aHATHSA: 2 Yaca

Hean 3ansaTus : O3HAKOMIICHHUE ¢ HAJIAJKON CTaHKa JjIsl 00pabOTKH IMIIOCKUX MTOBEPXHOCTEH
MarepuanbHoe obecnedyeHue:

1. JlanHbIe 0 AeTanM UK paboYHil uepTek 0OpabaThiBaeMON JETaIH

2. JlaHHbIE 0 3aroTOBKE (BU, CIIOCOO MOITYYEHUS, Macca, pa3Mephl, KBAJIMTET TOUHOCTH,
MPUITYCKH HA 00pabOTKy, TUII IPOM3BOJICTBA U Pa3Mep MapTUU 00pabaThIBaeMOM JeTann)

3. Tlacmopt u kKatanoru Gppe3epHbIX CTAHKOB

4. CraHmapTbl Ha PeXyIIUH, KOHTPOJIBHO- U3MEPUTEILHBIN, BCIIOMOTaTeJIbHBIA HHCTPYMEHT U
CTAHOYHBIE TTPUCTIOCOOICHUS.

5. brnaHk onepanroHHO- TEXHOJIOTHYECKON KapThl HA MEXaHUYECKYIO0 00pabOTKY JeTarn

6. M3mepurenbHble MHCTPYMEHTHI: JIMHEIKA, YyTOIbHUK, HUPKYJIb, IITAHT€HIIUPKYJIb U JIP.

7. YepTexkHble MPUHAIC)KHOCTU: TUHEHKA, YTOJIBHUK, HUPKYJIb U JIP.
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Yka3zaHus HA TOT TeOPEeTHYECKUH MAaTepHaJl, KOTOPBHIU 10/I2KeH ObITh
npopadoTaH NMpM MOArOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bsaspiunbiii, B.®. OCHOBBI TEXHOJOTMH MAIIMHOCTPOEHHUS:
y4eOHUK i1 BY30B [DJEKTPOHHBINA pecypc] : yued. — DNeKTpoH. aaH. — MoOcCKBa:
MamvHoctpoeHue, 2018. — 598 C. — Pexxum JOCTyma:
https://e.lanbook.com/book/37005. — 3ari. ¢ sxpana.

2. Texnonoruss mammHocTpoeHus. COOpPHMK 3a1ad W YHIpaKHEHUH.
VYyebnoe nmocobue/ mox obmei penakuuein B.U.Apepuenkona, E.A.Ilonsckoro- 3-e
u3a., uctp. u pom.- Mocksa: THOA-M, 2021.-305 c.

3. CnpaBoynuk TexHosiora wmammHocTpoutens/ Tom 1, w33
nepepadoranHoe  Iloa. penmakumeit A.I'.Kocunosoii, P.K. MemspsikoBa, M.:
MamunHoctpoenue, 1986r.

4. OO0ueMalMHOCTPOUTENbHBIE HOPMATHBBI PEXKUMOB pPE3aHUs IS
TEXHHOJIOTMYECKOTO HOPMHUPOBAHUS pPabOT Ha METAJUIOPEXKYIIMX CTaHKax, 4.1,
Mammunoctpoenue , 1974.

OBIIUE U TEOPETHYECKHE MOJOXXEHUSA 110 TEME
IMPAKTUYECKOI'O 3AHSATHUS.

®pesepoBaHrie B MacCOBOM IPOM3BOJICTBE COBEPIICHHO BBITECHUJIO
MIPUMEHSBINIMECS paHHEe cTporaHue u nononeHue. [Ipu ¢dpe3epoBaHUM MOKHO
00€eCIeunTh 3HAYUTEIHHO OOJBITYIO TPOU3BOIUTEILHOCTh- Oiaroaaps MPpUMEHEHUIO
MHOTOJIE3BUMTHOTO HWHCTpyYMeHTa- (pe3bl. [IpomsBoautenbHOCTh  (ppesepoBaHuUs
BBIIIIE €II¢ U IIOTOMY, YTO MOYKHO 00pabaThiBaTh HECKOJIBKO 3aTOTOBOK HECKOJIBLKIMHU
OJTHOBPEMEHHO pabOTaIMMMH HWHCTpyMEHTamMu. Kpome Toro 3HaYUTEIBHO
COXpaHsIeTCsS TMPOJIOKUTEIFHOCTh Pab0YMX W XOJOCTBHIX XOJOB 3aroTOBKH H
MHCTPYMCHTA.

[Tomaya ocymiecTBiIsIeTcs MyTeM TepeMenieHus oOpabaThiBaeMoOi neTanu ,
3aKpeIIEHHON Ha cTolie cTaHka. dpes3a MmoiydaeT BpalleHHWe OT IIMUHICHIS CTaHKa.
[Inockue MOBEPXHOCTH MOXKHO (Ppe3epoBaTh TOPIEBBIMH W IUIMHAPUYECKAUMHU
¢bpezamu. @peszepoBaHue TOpIEBbIMU (pe3amu Oosiee MPOU3BOJUTEIBHO, YEM
MAJTUHAPUYECKUMH, 3TO OOBICHSAETCS TEM, YTO NPH TOPIEBOM (pe3epoBaHHUU
MPOUCXOANT OIHOBPEMEHHO pPE3aHHE METallla HECKOJBKUMHU 3YObSIMHU, MPUYEM
BO3MOYKHO TIPUMEHEHHE Ppe3 OOTBIIOro TuaMeTpa ¢ OOIBIIUM YUCIOM 3yObeB.

@pe3epHble CTAHKH NOAPA3ACIIAIOT HA CIEAYIOIINE BUIHI :
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["opusonTansHO- (hpesepHbIe
BeprukanbHo- ¢hpe3epHbie
YHuBepcanbHO- (ppe3epHbIe
[TpoponsHO- hpe3epHbIe
KapycenbHo- ppesepHbie

bapabanno- ¢pesepHbie

NS kD=

CoenmanbHbIe

®pe3epHbIe CTAaHKMA TEPBBIX TPKEX BHUIOB SBISIOTCS CTaHKAMU OOIIETO
Ha3HAYCHUS W IMIPUMEHSIOTCS BO BCEX BUIAX IMIPOU3BOCTBA ; OCTAIBHBIE OTHOCATCS K
BBICOKOIIPOU3BOJAUTEIBHBIM M MPUMEHSIOTCS B CEPUMHOM, MPEUMYIIECTBEHHO B

KPYITHOCEpUWHOM M MacCOBOM ITPOU3BO/JICTBE.

HOPAJOK BBIITIOJIHEHUS PABOTbI

1. Pazpaborats omeparnuio 1Mo 00pabOTKE IIJIOCKOCTH C 3arloJHEHHEM
ONEPaLMOHHO- TEXHOJIOTMYECKOU KapThl.

2. N3yunth MCXOAHBIE JAHHBIE O JETANIN,3aTrOTOBKHU, XapaKTepe ONepanuu
Y BHECTHU UX B ONEPALMOHHO- TEXHOJOTHUECKYIO KapTy

3. YcTraHOBUTE METOJ 00paOOTKHM IIOCKOCTH 3aJIAaHHOM JCTadd M JaTh
KpaTkoe o0ocHOoBaHME ero BbiOopa. ChopmynupoBaTh HAUMEHOBAHUE ONEPAINH H
YCTaHOBUTh €€ cojepkaHue/ KOJIMYECTBO YCTAaHOBOK, IE€PEXO0J0B, IMPOXOI0B/
3amucarh B ONEPAMOHHO- TEXHOJIOTUYECKYIO KapTy.

4. Brei6pars 000pynoBaHHe, TEXHOJIOTHYECKYIO OCHACTKY, PEXYLIUH,
KOHTPOJIBHO- U3MEPUTENbHI HHCTPYMEHT U 1aTh KpaTkoe 00OCHOBAaHKME UX BBHIOOPA.

S. 3anoJIHUTh ONEPALMOHHO- TEXHOJIOTMYECKYIO KapTy I JaHHOM
ornepauuyd. BBIMOJHUTH S3CKU3 Ha KapTe€ JCKHU30BH CXEM B COOTBETCTBUHU C
tpedoBanusimu 'OCTa 3.1104-74

6. Br1OpaTh 37€MEeHTBl peXMMOB PE3aHHs, pacCUUTaTb HOPMY BPEMEHHU U
3aHECTH UX ONEPALMOHHO- TEXHOJIOTHYECKYIO KapTy.

7. HBy‘-IHTB MCTOObI HAJIAAKKW CTaHKA JJIS BBIIIOJIHCHUSA OIICpAllU.
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8. [IpoBectn 00paboOTKy Tpex pAeTaled U 3aMEepPUTh OMEPAIMOHHBIC
pa3Mepsl.
9.  JlaTh 3aKJIFOYCHHMSI O IOCTUTHYTON TOYHOCTH.

10. 3anmonHuth popMy OTYETa IO ATAnam paszena 6.

HOPAAOK BBIITIOJIHEHUA OTYETA

K OTUCTY HPUKIIAABIBACTCS OIMCPAIMOHHO- TCXHOJIOTHUYCCKAA KapTa C 9CKH30M

Ha paCcCMaTpuBaCMYIO OIICPALIUIO.

BOIIPOCHI Ui CAMOIIPOBEPKM.

1.Kakue BbI 3HaeTe METOAbI (Ppe3epoBaHUs TIIOCKOCTEH?

2. JlaiiTe TEXHOJOTUYECKYIO XapaKTEPUCTUKY MeToraaM (hpe3epoBaHus
IIJIOCKOCTEN?

3. [lepeunciure NOpsIOK Ha3HAYECHHS PEKUMOB PE3aHUsIHA (Ppe3epOBaHHE
IJIOCKOCTEN?

4. HazoBuTe OCHOBHBIE TPEOOBAHUS K BBIMOJIHEHHUIO ONEPALIMOHHO-
TEXHOJIOTHYECKUX ICKU30B?

5.HazoBuTe 0cHOBHBIE TPeOOBaHMS K 3aII0JIHEHUIO ONEPAL[IOHHO-
TEXHOJIOTUYECKHUX KapT?

6.CyurHocTs npoiiecca pesepoBaHus?

7.11yTr NOBBILLIEHUS POU3BOIUTENBHOCTH ITPHU (pe3epoBaHuu?

8.PazHoBUaHOCTH (PpE3EpHBIX CTAHKOB.

9.Kakue (pe3sl Bam U3BECTHHI?

JOMALIHEE 3ATAHHUE:

1. OdopmMHUTE OTUET IO IPAKTUUECKOMY 3aHSTHIO.
2. Koucnekr jgexuun
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3. HOI[FOTOBI/ITB K CAa4C OTHYCT I10 IPAKTUYCCKOMY 3aHATHIO

IHPUMEP O®OPMJIEHUSA OTYETA 110 IIPAKTHYECKOMY 3AHATHUIO

Tema 3anstus: «IIpoektupoBanue Gppe3epHO oneparmm»
IpoaonxuTeIbHOCTH 3aHATHA: 2 Yaca

Heanb 3ansaTus : O3HAKOMIIEHHE C HAJaJKOM CTaHKa A1 00pabOTKU MIOCKUX
ITOBEPXHOCTEN

H606XOI[I/IMBIG MaTepuaJabl U JaHHbIC:

1. JlaHHBIE O IeTaJIK WK padouuii uepTexk 00padaThIBa€MOM JeTan-
netanb- iaHka; matepuai- uyryd CH 18-36 'OCT 1412-70 HB 170-229, macca- 6
KT.

2. JlanHbIC 0 3ar0TOBKE(BU/I, CIIOCO0, MTOTYUYEHUS Macca, Pa3Mephl)-
3aroTBka- omiMBKa ¢ kopko# (II kmacc TounocTn); macca- 6,8 Kr; pazmepsl
oOpabatsiBaemoii moBepxHoctu Lx B=200x80 MM; ycTaHOBOUYHAs MOBEPXHOCTh
3aroTOBKHU HeOOpaboTaHHas!.

3. JlaHHBIE O XapakTepe onepaiuu (YepHOBasi, YUCTOBAS, IIIEPOXOBATOCTb,
KJIACC TOYHOCTH, MIPUITYCK Ha 00paOOTKY, THUIT MPOU3BOJICTBA U pa3Mep MapTUU
o0pabaTbIBaeMbIX JieTajiel )- 4epHoBas 00paboTKa MIOCKOCTH; TOYUHOCTh 00paboTKU
h 12/50- 0,3 mepoxoBarocteRa=20 MkM ; npuiyck Ha 00paboTKy 1,5 Mm;; THI
MIPOU3BOJICTBA CEPUMHBIN; pa3Mep naptuu n= 150 miT.

4. [Tacnopra u kaTanoru Gppe3epHbIX U MIOCKONLTU()OBAIBHBIX CTAHKOB

3. CranaapTbl Ha PeXYyIIHl , KOHTPOJIbHO- U3BMEPUTEIBHBIN ,
BCIIOMOTATEJIbHBIA MHCTPYMEHT U CTOSTHOUHBIE MPHUCIOCOOJICHHUS.

6. biiank onepanuoHHO- TEXHOJOTHYECKON KapThl HA MEXaHUUYECKYIO
00paboTKy JeTay.

7. N3MepuTenbHble MHCTPYMEHTBI: IMHEWKA, YTOJbHUK, [TUPKYIIb,
ITAHTEHUUPKYJIb U JIp.

8. UYepTerxHble MPUHAJICKHOCTH: JIMHEWKA, YTOJBHUK, IIUPKYJIb U JP.

9. CripaBOYHUKHY U y4eOHBIE TTOCOOUS .
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OTYET I10 IPAKTUYECKOMY 3AHATHUIO

HaumeHoBaHue qeTanu Tun npo3BoacTBa Pa3zmep napruu.
T
IInanka CEepUIHBIN 150

Metoa o0padoTku | M3 cyliecTByOIKX METOA0B YEPHOBOM 00paOOTKH MJIOCKOCTH IPUHUMAEM

U KpaTKoe CUMMETPHYHOE TOpLIeBOePpe3epOBaHUE, UMEIOIINE PsiJ] TPUUMYIIECTB
o0ocHOBaHMe nepeiCcTporanueM u pesepoBaHUEM LUIMHIPUYECKON (pe3oit.
BbI0Opa HckmrouaeTcst 1 4epHOBOE 00MPOYHOE IIOCKOe NUTH(OoBaHME, T.K. 1JIs

9TOro METoAa BEJIMK NPUITYCK €0 IPUHUMAIOT IIPH ITyCKE MCHCC 1 MM.

OBOPYJIOBAHMUE | O0paboTKy AeTaay MOXKHO BBIIIOJIHUTH HA BEPTUKAJIBHO-
(dbpe3epHOM cTaHKe cpeaHux pazmepoB —moa. 6M 12 T1 N=7,5
kBT, n= 0,75, Nmni=7,5*0,75=5,6 kBT. IIpumenenue 6omnee
MIPOU3BOJUTENBHBIX CTABHKOB pa0OTAIOIINX TOPLIEBHIMU
dbpeszamu, BpsI U 11€J1€CO00pa3HO, BBUIY MaJIbIX MApTHI
JieTane.

MNPUCIHHOCOBJIEHUE

VYuurteiBas ycinoBus ppe3epoBaHUs U CEPUIHBIN THIT
MIPOU3BOJCTBA, IPUMEHSAEM TUCKU CTAHOYHBIE C
ITHEBMOIIPUPBOIOM.

PeKyIIero

JI=(1,1...1,7)B
Z=(1,6...2)\/ /- uncr.

7=1,2)=1,2 \/ﬁ- yepH. B xauecTBe pexyiero
HMHCTpYMEHTa NMpUMeHsieM TopieByto gpesy A=110, Z=12;

Matepual iactTuHok BK 8.®Dpe3a ¢ kpymHbIM 3yO0oM
T'OCT 9304-69 tun 2/d=32 mm; y8=15% Ar=12°; 0=14°

KonTtpoabHo-
H3MEpPHUTEJIbHOI0

HHCTPYMEHTA

[Tpumensiem mabIIoH crienuaIbHBIN; A7 00paboTKU
pe3ynbTaToB- mTanreHuupkysb I T a = 0 —
125TOCT 166 — 80

BcecnomorareabHOro

BbBIBOP U KPATKOE OBOCHOBAHUE

[TpumensieM OnpaBKy ¢ KOHUYEKUM XBOCTOBHKOM 0€3
JIAMKYU U IPOAOIBHOM MIMOHKON ISl HACaJA0YHBIX
TopueBbix ¢pe3 mo [OCTy 13787-68
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BbIBOP PEXKUMA PE3AHUA U PACYHET HOPMbI BPEMEHU
Br100p pe:xkuMoB pe3aHus

1. Ilo BennuMHe npunycka Ha oOpabOTKy MpUHUMAETCs TiyOuHa pezanus t=h==1,5

MM
2. Ilo MeToANYECKUM YKa3aHUSIM B pa3ziesie BEIOOP PEKUMOB PE3AHMUS:

— BrusiHHMe KUAKOCTU TEXHOJIOTUYECKOUN cucTtemsl (cM.187) myist maHHOrO cityvas
no tabn. A,b,B ycranaBnmBarotcsi monpaBodHbie KoddduimenTs Ha mogady Ksz=
1,0 u na cxopoctb K v= 1,0 uudpa tumoBoit cxembl mpu oOpabOTKE TOPIIEBOI
bpe3oi.

3. [To xapre 108 mist cuMMeTpUYHOSIO BHUJIa YCTAaHOBKHU (hpe3bl CO BCTaBHBIMU
HOKaMH, OCHAIICHHBIMH TJIACTUHKAMH U3 TBEPJOrO CIJIaBa JIOMYyCKaeTcs nojavasSz =
0,2- 0,24 MM\3y0 npu HOPMaJILHOM 3keCTKOCTH cucTeMbl [4.3 ¢.209]

[To xapte 116 onpenensieTcs HOpMaJIbHBIE PEXKUMBI pe3anus: VE= 179 M\muH,
na= 518 o6\mMun Smu= 1100 MM\ MUH (peXHUMBI pe3aHHs MPUHATHI AT AUAMETpa
¢bpe3br 110 MM ¢ auciaom HOXel 12)

4. IlonpaBouyHbie KOIPPUIIMEHTHI HA PEKUMBI pe3aHus kapta 116 11 HEM3MEHHBIX
YCIIOBUSIX paObOThI B 3aBUCUMOCTH:

- OT TBEPJAOCTH YyTyHA

Kmy=Kmy= Km,=0,79

- OT COCTOSIHHSI 00pabOTaHHOM MOBEPXHOCTH

KNy=KNy= KN, =0,8

- OT OHOIICHUS MUPUHBI (pe3epoBaHUs K TuaMeTpy (ppe3s

KBV:KBy: K_BSMZI,O

-OT TJIaBHOTO YIJIa B IUIaHE

Koyv=Kopy= Kos=1,0

[TonpaBouHblil KO3(D(UIIMEHT HA CKOPOCTb pE3aHus, YUCIO OOOpPOTOB B
MUHYTHYIO TI0J1ayy B 3aBUCUMOCTH OT 4YHucia 3yObeB (pe3bl:

Kz=Kz,=1; Kzsm=1 (xapta 199)

Tornma
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V=Vu* Kmy+ KNy Ky Koy Ky K,,21.79%0.79%0.8*1*1*1*1=113 m/Mun
n=nH* KMy KNy+ K+ Koyx K;4=518%0.79%0.8*%1*1*1=32706/Mun
Sm= SMH* KMgy+ KNy Kegyr Kpgyr Kzsm=1100%0,79*%0,8*1*1*1=695 mm/Munu

5. BolOpaHHBI peXUM KOPPEKTUPYETCS IO TMACIOPTHBIM JaHHBIM CTaHKa,
nogoupaeTcs OyvKailliee 3HaUeHUE W yCTaHaBiIUBarOTCA = 315 o0\MuH

Vs=Vn=630 06/Mun

[Tocne KOpPEeKTUPOBKK HaXOIUTCS (pakTUYecKasi CKOPOCTh pe3aHMsl U TI0Jauu Ha
oJlvH 3y0 (hpe3sl :

m/ln B 3,14 % 100 * 315

V' =T000" 1000

= 99,0 M/MuH

Sm 630

SZ:n*z=315*12

= 0,16 mM/3y06

6. IIpousBoauTcst MpoOBEPKA BHIOPAHHOTO PEKUMA 10 M OITHOCTH.
HopmatuBHas MomiHocTh , moTpedHas Ha pe3anue NH cocrasisier 3,3 kBT
(xapralls)

[TormpaBouHbIit KOA(h(HUIIMEHT B 3aBUCUMOCTH OT IJIaBHOTO yria B Tuiane Kyn=1;
Torna

Npes3= Nu* Kyn=3,3*%13,3 kBt

Heo0Oxoanmas MOIITHOCTH CTaHKA

MOUIHOCTB 3JEKTPOABUTATENS TJIABHOTO JBUKEHUSI CTAaHKA MOJ.
M 12 IT ocymecTBuM
OnpeneneHre OCHOBHOTO Te€XHOJIOrnueckoro spemenu (To)

I +l,+4l, . 200+18
To = 2. = =0.34 mun
Sm 630

Iy + 1,=18 mm (npodonsxcenue 4 ,nucm 6)

80



Hanam(a CTaHKa Ha BBIITOJHCHUC onepaunﬁ

Heo6xoammo ycTaHOBUTH , BEIBEPUTH U 3aKPEMUTH MTPUHSITOE MPUCIIOCOOJICHUE ,
YCTAaHOBUTH CKOPPEKTUPOBAHHYIO MO CTAHKY MOAA4Yy M YaCTOTY BpalllCHUS

Pe3ynbpraTel 3aMepoB

Howmep peramu OnepanrioHHbIe pa3Mepbl | 3aKIOYEHHUE O TOJTHOCTH
[lepBas 49,9 l'ogna
Bropas 49,85 l'onna
TpeTbs 49,8 TI'ogna
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Taoaunua- UcxoaHbie TaHHBIE

Bapu | Marepuan Bun Pa3zmep Macca | IIpun | Macca
aHT | 3arOTOBKH, | COCTOSTHUS oOpabaTpiBaeMoii | metanu | yck h, | 3arorto
MITA MOBEPXHOCTH | TOBEPXHOCTH My, KI' | MM B KM,
B 1 KT
1 CT20J1\500 | oTuBKH C 40 300 4,9 1,5 5,6
2 CT30J1\500 | xopkoii 50 200 4 3 4,7
3 CT45J1\650 60 400 9,8 2 10,5
4 CT35J1\500 70 150 4,3 4 5
5 CT45\600 npokar 6e3 90 250 9,2 2 9,9
6 CT40X\650 | xopku 80 350 11,4 1,5 12,2
7 CT20X\600 100 450 18,4 4 19,2
8 CT50\600 45 500 9,2 3 10
9 CT451\650 55 550 12,3 2 13
10 CT35I'\550 | mokoBKH ¢ 65 600 15,9 2 16,7
KOPKOU
11 CT201\600 75 300 9,2 1,5 10
12 CT20XT'C\6 85 200 6,9 7,7
50
13 CT301\500 95 100 3,9 3 4,6
14 CT70\750 105 300 12,9 2 13,6
15 CT40\650 30 400 4,9 1,5 5,6
16 CT70\550 IIOKOBKHU 0e3 | 40 600 9,8 3 10,5
17 CT40\650 KOPKHU 50 500 10,2 2 11
18 CT20\550 60 350 8,6 4 9,3
19 CT50\650 70 250 7,1 2 7,8
20 CT45\650 75 450 13,8 3 14,5
21 CT40X\650 85 750 26 1,5 26,7
22 CT20JI\500 | oTiuBKH C 80 500 16,3 4 17
23 CT30J1\550 | xopkoii 90 600 22 3 22,7
24 CT45J1\650 100 400 16,3 2 17
25 CT35J1\500 65 650 17,2 3 18
26 CT18XI'T\6 | mpoxkar 6e3 55 300 6,37 3 7,5
00 KOpPKH
27 CT451\650 50 200 4,1 4 4,8
28 CT45\600 45 700 12,9 2 13,6
29 CT50\600 60 400 9,8 2 10,5
30 CT40\650 75 500 15,3 1,5 16
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IMPAKTUYECKOE 3AHATHUEN:9

Tema 3anusTusi: HopmupoBaHue NpoTsSKHON onepanuu

IIpoponxuTe IbHOCTD 3aHATHSA: 2 yaca

Heap 3anaTusa: [IlpuoOpereHue NPAKTHUUECKUX YMEHUN U HaBBIKOB B
HOPMHUPOBAHUU IPOTSHKHOW ONIEpaLvK.

MarepuaJjibHoe o0ecriedeHue :

1. VWcxonHble TaHHbBIE 10 3arOTOBKEK, MaTepUaly U T.II.

2. TexHWYecKue XapaKTEPUCTUKUA CTaHKOB MoJl. 7A510, 7AS520
3. HopmatuBHO- cripaBOYHas JIMNTEPATypa

4. YeprexxHblE MPUHAIIECKHOCTU

5. MUKpOKaAJIBbKYJIATOP.

Yka3zaHusi HA TOT TEOPeTHYECKHH MAaTePHAJl, KOTOPBIH J0/KeH ObITh
NpopadoTaH NMpH MOArOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bsaspiunbiii, B.®. OCHOBBI TEXHOJIOTMH MAIIMHOCTPOCHUS: YYCOHHMK s
BY30B [DneKkTpoHHBIH pecypc] : yued. — DnekTpoH. jgaH. — Mockaa:
Mammnoctpoenne, 2018, — 598 c¢. —  Pexum  nocrymna:
https://e.lanbook.com/book/37005. — 3arn. ¢ 3xpana.

2. Mosuan B.H. «COopHHK 3a7a4 1O TEXHHMYECKOMY HOPMHUPOBAHHUIO Tpyaa B
MEXaHUYECKUX 1exax» 2-¢ uza. M.: Mammnoctpoenue, 1992 r.

OBIIMUE U TEOPETHYECKHE ITOJOXEHUA 110 TEME
IHPAKTHYECKOI'O 3AHATHUA

[IporsiruBanue- oauH W3 HauMbOJIee MPOU3BOAUTEIBHBIX METOJIOB 00pabOTKH
pe3aHueM CaMbIX pPa3HOOOPa3HBIX IMOBEPXHOCTEH, OOECICUUBAIOIINX BBICOKYIO
TOYHOCTh M 4acTOTy 00padoTku. Ho miist mpoTsAruBaHus Hy>KE€H JOPOTrOi M CIOKHBIN
MHCTPYMEHT, IO3TOMY SKOHOMHUYECKHU 3TOT CIIOCOO 00pabOTKU OINpaBabIBACTCS JUIIb
mpu  OOJIBIIOM O00BEME TMPOAYKIMH, T.€. B MAacCCOBOM U KPYIMHOCEPUIHOM
MIPOU3BOJICTBAX.

[IporsiruBanue- 9TO mporecc O0OpabOTKH TMOBEPXHOCTH  CIIEIMAIBHBIM
WHCTPYMEHTOM — MPOTSIKKOM, 3yObsi KOTOPOI! 32 OJIMH XOJT CHUMAET BECh MPUITYCK Z.
Ha mnpoTsikke KpomMe OCHOBHBIX pEXyImHUX 3yObeB HMEIOTCS KanuOpyromue,
npuaarone — oopabaTbiBaeMOM  MOBEPXHOCTH  TpeOyeMyr0  TOYHOCTb |

IICPOXOBATOCTh.
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PaznuyaroT Tpu OCHOBHBIE BUJIa TPOTATUBAHMUS:

1. [To mpodunbHOI cxeme (PUCYHOK 1,a), OCYIIECTBISIEMOE MPOTSHKKAMH,
BCE 3yObsSl KOTOPBIX UMEIOT TPOQuiIb, MOJ00HBIH TPOPUII0 (KOHTYPY)ITONEPEIHOTO
cedeHMs, 00pabaThIBaeMON MOBEPXHOCTH, Pa3jINvasiCh TOJHKO pa3MepaMu, MPUYEM
KOKIbIH 3y0  TOCiedOoBaTEIbHO CHUMAET cJIod Metaia 1mo dopme mnpodus
oOpabaThIBaeMO MOBEPXHOCTH;

2. ITo reneparopHoil cxeme (pucyHok 1,0), ocyuiecTBisgemMoe (HUTYpHBIMU
MPOTSDKKAMU, 3yObsi KOTOPHIX MMEIOT MEPEMEHHBIH MPO(MIb ¢ TyrooOpa3HON WM
MNPSMOJUHEUHON (HOPMOU TIIaBHOW pexylIEd KPOMKH, MOCTEIEHHO MEPEeXOosIen K
3a1aHHOMY TIPOdrITI0 00padaThIBaEMOM TOBEPXHOCTH;

3. [lo mporpeccuBHO#l  cxeme(pucyHok  1,B), OCYILIECTBIISIEMOE
IPOTSKKAMH, Y KOTOPBIX BCE PEXyIIHe 3yObsi pa30MThI Ha TPYMHNbl OOBIYHO MO JIBa
3y0a, mpuueM Kaxabld 3y0 Tpynmnbsl (OPMUPYET TOJIBKO ONMPENEICHHBIA y4acTOK
npoduns oOpabaTeiBaeMOW MOBEpXHOCTH. [lpu 3TOM pexyiine KpoMKH 3yObeB

MEPEKPBIBAIOT APYT APYTa.

Pucynok 1 Cxembl pe3anusi py NpOTATMBaAHUU

[lepBast cxema TpPUMEHSAETCS MPHU MPOTATUBAHUU TOBEPXHOCTH CO CHITHEM
TOHKOT'O CJIOSl METaJljla 1Mo Bcel muprHe 00padoTku. OOpaboTKa 1Mo KOpKE MpH 3TOM
CXeMe He IPOU3BOJIUTCS.

['enepaTopHas cxema YNpOILIAET HM3TOTOBJIEHHE MPOTSHKEK, TaK KaK B ITOM
cllydae HET HEOOXOJMMOCTH B 3aTOYKE 3y0a MPOTSHKKM 1O BCceMy (aCOHHOMY
3aTBUIKY.

[IporpeccuBHass cxema B OCHOBHOM TIPUMEHSIETCS IPH TMPOTATHBAHUN HE

00pabOTaHHBIX MPEBAPUTEIHHO MTOBEPXHOCTEH.
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Pasmepsl mpuUITyCKOB MOJ MNPOTITMBaHHE MPU 00pabOTKE HUIMHAPUYECKUX
otBepcTuid koyeoaores ot 0,5 1o 1,5 MM Ha AuamMeTp, B 3aBUCHMOCTH OT JHaMeTpa
orBepctuil. TouHocTh 00paboTkm — 8...7 kB. [Jus riybokux otBepctuil (1>
4d)npunyck yBenmnumBaeTcs Ha 25...50%. Takue ke MPUITYCKH TPUHUMAIOT TPH
MPOTATUBAHUY IUTUIEBBIX OTBEPCTUH, €CIIN BIAJIUHBI 00padaThIBAIOT OJHOBPEMEHHO
C OTBepCcTHEM KOMOMHHMPOBAaHHOM MpoTsikKoi. R=0,8...0,4 Mkm

[To KOHCTpyKLMHU 3yObEB MPOTSAKKU OBIBAIOT PEXYLUIUMHU U YIIOTHAOMUMU. B
IEpBOM ciyyae 3yObsi HMMEIOT OCTpble pPEXYyIIHME KPOMKH, a BO BTOPOM —
OKpYTJIEHHBIE, Pa0OTAaOIIKE Ha YIIJIOTHEHUE 00pabaThIBA€MOI IOBEPXHOCTH.

[To mpoduiito TPOTKKKU NMOAPA3JEIAIOTCA Ha TIJIOCKUE, KPYTible U (haCOHHBIE,.
Paznuuaror Takxke COOpPHBIE MPOTSHKKM CO BCTAaBHBIMU 3yObSIMU W HaOOpHBIE,
OCHAILIEHHbIE IUIACTUHKAMH TBEPJOr0 CIJIAaBOB. Pa3HOCTh BBICOTHI 2-X CMEKHBIX
3yOb€B ONpeaeiseT TONIIMHY CJIOS METajlla, CPE3aeMOro KaKIbIM 3yOOM MPOTSIKKH,
WIK pa3Mep moabeMa Ha 3y0 , KOTOpBI 3aBUCHUT OT CBOWCTB 00pabaThIBacMOro
MaTepuaia, MaTepuana MPOTSHKKH, JKECTKOCTH 3arOTOBKH, (POPMBI MPOTATHBAEMOM
ITOBEPXHOCTH U T.JI.

Jlnst pasznenieHdsl IMUMPOKOM CTPYKKM Ha IOBEPXHOCTH JIE3BUW IPOpE3aHbI
CTpYy>KKOpa3JenureabHble KaHaBku (0T 6 1o 12).Yucno kanuOpyromux 3yObeB
cocraBisier 3..8. Uem Bbille TpeOOBaHUS K TOYHOCTH OOpabOTKH, TeM OOJblie
KIHOPYIOMKX 3yObeB JTOKHA UMETh MPOTSIAKKA. Y KAIHOPYIOMUX 3yOheB MOAbEMA
Ha 3y0 HeT.

Haunbonee pacnocTpaHHEHHBIMU SIBISIOTCS KPYIJIBIE MPOTSKKH C MPSMBIMHU

3yObsimu (a).

a
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WNHorna wX BBIMOTHSAIOT COOPHBIMH B IIENISIX JKOHOMHUH OBICTPOPEXKYIIEH
ctanu. /{75 mpoTsiruBaHus TITyOOKHX OTBEPCTUHN MPUMEHSIOT MPOTSKKU C BUHTOBBIMU
3yObsimu (0), paboTarolue ¢ MoCTynaTeIbHBIM JIBUKCHUEM BJIOJIb OCH.

YoTHsIOas MPOTsHKKA ¢ OKPYTIICHHBIMU 3yObsIMU TIOKa3aHa Ha puc. (B).

[IutieBbIe MPOTSIKKA BBITIONHSIOT TaK ke, KaK U KPYTJIbie, B 3aBUCUMOCTH OT
dbopmbl nUIMIA, 3yObsi U3TOTABIMBAIOT C OPSIMBIM(T), YTJIOBBIM (1) WJIM €IOYHBIM
(e)npodunem.

JInst mpOTATHBAaHWUS MHOTOTPAHHBIX OTBEPCTUN TMPUMEHSIOT KBaJpaTHBIC,
IIECTUTPAHHBIE, TPSIMOYTOIBHBIC U AP. TPOQPIIIS MPOTHKKH.

Oco00EHHOCTBIO X KOHCTPYKIIMHU SIBJISICTCS HAIMYNE HECKOJIBKUX CTYTNEHEH Mo
JUTMHE C Pa3IMYHBIMU MMOTbEMaMH Ha 3Y0.

Jlnst  omHOBpEMEHHOM O00paOOTKM pa3IMYHBIX TMOBEPXHOCTEH ILIUIEBOTO
OTBEPCTUS] MPUMEHSIOT KOMOMHUPOBAHHBIE MPOTSHKKU, KOTOPBIE MPEIBAPUTEIBHO
MPOTSTHUBAIOT TJIAIKOE OTBEPCTHE, a 3aTeM IUIUIBL. Takue MPOTHKKH UMEIOT BHaYajIe
3yObsi Kpyrjiod (OpMBbI, 3a KOTOPBIMH PACIOJIOKEHBI 3yObs , COOTBETCTBYIOIIUE
dbopme nuuIa.

[IImoHoYHBIE TPOTSHKKH TPEAHA3HAYCHBI ISl MPOTATHBAHUS B OTBEPCTUSX

MIITOHOYHBIX KaHAaBOK.

HOPAAOK BBIIIOJTHEHUA PABOTbDI

3anaua.
Ha ropu3oHTaabHO-IPOTSHKHONW CTaHKE MOJIEIH MPOTSATUBAIOT
MUJIMHAPAYECKOE OTBEpPCTHE AuaMeTpoM JI= MM, MEepoXOBAaTOCTHIO
Ra,=  nmmmHoi# 5= MM.

OI[HOBpCMeHHO IMPOTATHUBACTCA OAHA 3aIrOTOBKA.

[IpoTsikka M3roToBJICHA U3 MaTepHaa

JnuHa 1o mepBoro pexyiiero 3yoa /; MM

[Iar pexymiux 3yoneB t= MM
OO0uras juHa TpoTsikku L= MM
Cxema pe3anust ; CIIOCOO YCTAHOBKU JIC€TaIM: HA ONIOPHOM ILJIUTE C
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KPCINVICHUCM IIPUIKNMHBIMH IIJIAHKAMM.

KonunuecTBo 3yObeB B CeKluu Z¢ = ( 17151 TPOTPECCUBHBIX CXEM PE3aHMUS).

Tpeodyercs:
1) Ha3HAYUTH PEKUM pE3aAHMUS;
2) onpenenuTb OCHOBHOE TEXHOJIOTHYECKOE BPEMS;

3)omnpenenuts ITYYHO-KAIBKYJSIIMOHHOE BpeMs Ha  OIEpaIuIo.

/lanHbIe K 3a/1a4e nNpuBeaeHbl B Ta0auie 1.
1. Onpenenenue rpynmnsl 00pabaThIBAEMOCTH NPOTATMBaeMoro marepuana- 'O —

[9.2 ¢.189...191 kapra 1].

2. OmnpeneneHue rpynibl Ka4ecTBa NpoTAruBaeMon nosepxHoct I'K- mo kBanurery

TouHOCTH [9.2 ¢.192 kapTa 2].

3. Ompenenenue MIUHBI pabOYETO X012 MPOTIKKA
L= L—11+12+ 14 (MM), (1)
l,- nIMHA TPOTATUBAEMOM MOBEPXHOCTH

l4 - nmuna nepedera =30-50 MM

4. OnpeneneHue CKOPOCTH pe3aHUus M\MUH MO Tpynne o0padaThIBa€MOCTH H
KAa4yeCTBY NOBEPXHOCTH 3aroToBkH [9.2 ¢.193 kapra 3]

5. OHpeI[eJIeHI/Ie OCHOBHOTI'O TCXHOJIOTUYICCKOI'O BpCMCHHU

15

\'%
0 = troeva’ |1+ Tl o) (2)

q - KOJIMYECTBO OJJHOBPEMEHHO IIPOTATMBAEMBIX 3aIOTOBOK
Vxx - HamOomplnasi CKOPOCTh OOpPaTHOrO XOJa MPOTSKKH- Tabn.2 — MacmopTHBIC

JTAaHHBIC)
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Tabauya 2 Ilacnopmusie OanHbvie

Mopnens Tsarosas Monnocte | CkOpocCTh CkopocTb n
cuna pabouero X0JIOCTOTO
xoja xoja
7A510 10000kIc 14xBT Ot 1,5 mo 13 | 25 m/mMun 0,75
M/MUH
7A520 20000kI'c 18.7 kBt Or 1,5 no 11 | 25m/Mun 0,75

6. OmnpeneneHue BCIIOMOTaTeIbHOIO BpeMeHH, 1B, MUH

I'ne

Te= TBy+ TBu+TB u3m, MmuH

)

TBYy — BCllOMOraTeibHOE BpEMsI Ha YCTAaHOBKY U CHsTHE Aetanu 9.3 c.44...45

TBO- BcmomoraTenbHOE Bpems Ha onepanuto 9.3 ¢. 170...171

TB u3M — BCIOMOTAaTEIbHOE BpEMs HAa KOHTpPOJbHbIE u3MepeHus 9.3 c.188

(M3MEpUTENBHBIN HHCTPYMEHT: Kanuop — npoOKa riaakas)

7. OnpexneneHue MTYYHOTO BpeMeHU THIT., MUH.

Tr= (To+Ts* KB))(1+(

a+B
100)

)

4)

KB — nomnpaBouHblii k03P (GULIMEHT Ha BCIOMOTraTeIbHOE BpeMs, K = 1

a — OT OIepaTUBHOI'O BpEeMEHU Ha o0ciykuBaHue padodero BpemeHu 9.3, ¢ 171

B- % oT OIICPATUBHOI'O BPCMCHHU HA OTAbLIX U JIMUYHBIC HaI[O6HOCTI/I HUCIIOJIBHUTCIIA.

B=4%9.3c.203

8. OmnpenesieHNe MOATOTOBUTEIBHO- 3aKIIOUUTENIBHOTO BpemeHu Tmn-3, MmuH 9.3,

171
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Tn-3 = Tn-3,+ T 11-3;, MUH ®))

I'ne
Tn-3,- BpeMs Ha HallaJIKy CTaHKa, MHCTPYMEHTA U IPUCIIOCOOJICHUH, MUH
Tn-3 , — BpeMsi Ha TMOJy4YeHHE MHCTPYMEHTAa M MPHUCIOCOOJETHil 10 Hayalda u

cAady ux nociie OoKoH4aHusi 00pabOTKH, MUH.

9. OmnpeneneHue MTYYHO- KKAJIbKYJIAIIMOHHOTO BpeMeHH Tii-K, MUH

TLLI—K=TLLIT+T::—;3,MI/IH (6)

I'ne n 1 —uucno neraneu B maptuu, n 4 = 100 mryk

BOITPOCHI JIs1 CAMOIIPOBEPKH

1. CymHocTb nponecca NpoTAruBaHUS

2. Kakue cxeMbl IpOTATHUBaHUS BbI 3HAETE?

3. KakoBo Ha3zHaueHue MpOQPHIbHON, T€HEPATOPHOU U MPOTPECCUBHOMN
CXEM MPOTATHUBAHMUS.

4. HazoBuTe TEXHOJOTMUYECKHE TTapaMETUPhI, KOTOPbIE 00ECIIEUYNBAOTCS

IpU IPOTITUBAHUU

Kakue npoTskky 10 KOHCTPYKIIMU 3yObEB BbI 3HaeTE?

Kaxe nmpoTspkku mo mpo¢uitio BeI 3HaeTe?

Yem otnuvaeTcs pa3mep mnojabema Ha 3y0 MpOTSHKKH?

© N o W

HasHaueHne CTpyKKOpa3AeIUTENIbHBIX KAaHAaBOK Ha IOBEPXHOCTH

JIE3BUI MPOTSIKKU.

9. Pa3HOBUIHOCTH KPYTJBIX NPOTSKEK U UX 00JaCTh MPUMEHEHHUS.
JOMAIIIHEE 3A/IAHUE

1. 3akOoHYUTH OPOPMIIEHUE OTUETA IO MPAKTUYECKOMY 3aHSITHIO

2. IlogroroBurhCs K cHaye oOTYETa IO JAHHOMY IPAKTUYECKOMY

3aHATHUIO.
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Ne Marepuan | TBepnocts | Macca Pasmep KoHCTpyKTHBHBIE IIEMEHTBI Marepua | Cxema Mopenb
3aroTOBKH 3aroTOBKH | 3arOTOBKH | IMPOTATUBAcMOro MMPOTAKKHU JI pe3aHusd CTaHKa
, HB OTBEPCTHUS MIPOTSIKK
PIRYYS I, Mm Sz, L, Ii, MM | t, MM Zs.MM u
MM/3y0 | MM

1 Cranp 20 155 3,8 32H9 45 0,025 510 | 265 8 P18 npoduIbHAs 7A150

2 Ceperit wyryn | 190 6,9 50H9 75 0,10 490 | 285 13 2 P18 MIepEeMEHHOT 0 7A520
pe3aHus

3 Cranp 40X 210 4,3 45H7 58 0,025 580 | 278 10 P9 npoduIbHAs 7A150

4 Cranp 12XH3 | 215 7,9 65H7 110 0,08 780 | 320 18 2 P9 HIEPEMEHHOT 0 7A520
pe3aHus

5 Ceperit wyryn | 170 7 60H9 100 0,05 650 | 320 16 XBI' mpo¢uIIbHAS 7A520

6 Crane 30XI'C | 240 3,2 35H7 44 0,025 510 | 265 8 XBI' npoduIbHAs 7A150

7 Cranbs 38XA 200 4,1 40H7 52 0,10 445 | 272 9 2 P18 [IEPEMEHHOT O 7A520
pe3aHus

8 Cepslit uyryn | 220 5,9 55H7 65 0,12 450 | 285 12 2 P18 IIePEMEHHOT0 7A520
pe3aHus

9 Cranb 45 198 1,9 28H9 40 0,02 510 | 265 8 XBTI' poUIBHOTO 7A150

10 Crans 20XHA | 232 8,3 70H7 125 0,07 820 | 335 20 3 P18 [IEPEMEHHOT 0 7A520
pe3aHus
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ITPAKTHYECKOE 3AHSATHE Ne 10

Tema: «HopmupoBanue BHYyTpUIIUTM(DOBATLHON OTIEpaIIUN)
IIpoao/KUTEeILHOCTH 3aHATHSA: 2 yaca

Henabr 3anstusi: IlpuoOpereHue NpakTHUYECKUMX HABBIKOB B pacueTe
PEXKHUMOB pPe3aHUs 1 B HOPMUPOBAHUM BHYTPULUIM(POBAIBLHOM onepaluu

MartepuaibHoe odecrieyeHue:

1. OnepaioHHBIN 3CKU3
Hcxoaubie qaHHbIe MO 3arOTOBKE, MaTepyuaily  T.11.
Texaudeckas XxapaKTepruCTUKa BHYTPUIIUTH(OBATHHBIX CTAHKOB
HopmatuBHo- cipaBouHasi 1uTeparypa
UepTexHbIe MPUHAJICKHOCTH
MuUKpOKaNbKyYJISITOPBI

ARl

Yka3zaHusi Ha TOT TeOpPeTHYECKHIl MaTepuall, KOTOPbI [J0JKeH ObITh
npopadoTaH NMpM MOArOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bsaspiunbiii, B.®. OCHOBBI TEXHOJOTMU MAIIMHOCTPOEHHUS:
y4eOHUK i1 BY30B [DIEKTPOHHBINA pecypc] : yued. — DJeKTpoH. AaH. — MoOcCKBa:
MaimvHocTpoeHue, 2018. — 598 C. — Pexxum JOCTyma:
https://e.lanbook.com/book/37005. — 3aru. ¢ sxpaHa.

2. Moguan B.H. «COopHUK 3a7a4 MO TEXHUYECKOMY HOPMHUPOBAHUIO
TpyJa B MEXaHUYECKUX LIexax» 2-¢ u3a. M.: Mamunoctpoenue, 1992 r.

3. CnpaBouyHuk TexHosiora mammHoctpourenst/ Tom 2 Tloa. penakuueit
A.I".Kocunosoii, P.K. Mensipsakosa, M.: Mammdoctpoenue, 1986r.

4. OO01eManMHOCTPOUTETLHBIE HOPMBI BPEMEHH BCIIOMOTATEJIBHOTO Ha

o0ciykuBaHue paboyero MecTa M IMOJATrOTOBUTEIBLHO- 3aKIIFOYUTEIFHOTO Ha PaboTHI,
BBITIOJTHSIEMbIE Ha METAUIOPSKYIIUX CTAHKax: CEepUHHOE U KPYIMHOCEPUHUHOE
npousBoacTBo.M.: HUU tpyna, 1984

5. OO01IeMaMHOCTPOUTEILHBIE HOPMATHUBBI PEKUMOB PE3aHHS IS
TEXHUYECKOTO HOPMHUPOBAHUS pabOT Ha METALIOPEKYyImMX cTaHkax.lIpoTsokHbIe,
numdoBanbHbe U qoBoAouHbIe cTaHKU. Y III 3-e m3n.M: HUU tpyna,1978.

OBIIME 1 TEOPETHYECKHUE IIOJIOXKEHHUA 11O TEME
HNPAKTUYECKOI'O 3AHATUSI.

[InudoBanue sBISAETCS OCHOBHBIM METOJOM YHMCTOBOM OTACIIKH MOBEPXHOCTEH

neraneil. BuyTpunuindoBanibHbIE  CTaHKM  NPUMEHSAIOTCS  JUisi  00paboTKH
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WINHIPUYECKUX , KOHUYECKUX U MPOPUIbHBIX OTBEPCTHI B 3aroTOBKax OOJIBLINX
pasmepoB. BuyTrpennee numdoBaHre MpUMEHSIOT IIaBHBIM 00pa3oM Mpu 00paboTke
TOYHBIX OTBEPCTUH B 3aKajeHHBIX JeTansx. CylecTByeT ABa croco0a BHYTPEHHETO
nuIMOoBaHUS: BO BPAILIAIOIIMIICS 3ar0TOBKE U B HEMOJIB>)KHOM 3arOTOBKE.

[lepBbIil cioco® MPUMEHSAIOT MpU HIIU(OBAHUU OTBEPCTHM B HEOOJBIIUX IO
pa3MepaM 3aroToBKax, OOJBIIEH YaCThIO MPECTABISAIOIINX COOOM Tena BpallleHus], a
BTOPOI — MpH NUIM(OBAHUN OTBEPCTUI B 3aTOTOBKAX KOPITYCHBIX JeTaliel, KOTOpbIe
HEYJT0OHO UM HEBO3MOKHO 3aKPENUTh B MATPOHE CTAHKA.

B 00oux ciayuasx ocyuiecTBiseTcs IpoobHas nojada Nuin@oBaibHOrO Kpyra
BJOJIb OCH LUIM(YEeMOro OTBEpCTUS: B MEPBOM Cllydae- JBHKECHUEM LINUHAEIbHON
TOJIOBKH, @ BO BTOPOM — JIBDKEHHEM CTOJIA.

Haunbonee cyiecTBeHHOE OTIMYME BHYTPEHHEro HIIM(OBAaHUS OT HAPY>KHOTO
Kpyryioro nuindoBaHMs 3aKIIIOYAeTCs B TOM, YTO 00pabOTKa MPOU3BOAUTCS KPYroM
Majnoro guamerpa. OOBIMHO JMaMETp Kpyra Mpd BHYTPEHHEM NLIM()OBAHUH
cocrasisiet 0,7...0,9 nuameTrpa oTBEpCTUS NUIM(PYEMOM 3arOTOBKHU.

BcenenctBue wmanbix pa3MepoB NUIMGOBAIBHBIX KPYTOB JUJIi BHYTPEHHEIO
nu(poBaHUS CTOMKOCTh HUX. ECTeCTBEHHO MeHbIIEe, 4eM IpU JAPYTruX BHIAX
nuiidoBanus. s BHyTpeHHero nuiM@oBaHHs HYKHO BbIOMpaTh Oojiee MATKHE
Kpyru. Uem B aHaJOTUYHBIX YCIOBHUAX JJI1 HApY>KHOTO UUTM(OBaHMS, T.K. TMPH
3HAQUUTENbHON JUIMHE JYIM KOHTaKTa Kpyra ¢ oOpabaTbiBaeMOM IOBEPXHOCTHIO

BO3MOXEH 00Jiee CHIIbHBINA HarpeB 00padaTbIBaeMOM 3aroTOBKU

HOPAAOK BBIITIOJIHEHHUA PABOTbI

AHaJIN3 UCXOJHBIX JAHHBIX (YCIOBUS 3a7a4M ).
Br16op cxemsbl pezanus (pucyHok 1)

Br16op pexyiero uHCTpyMeHTa

Pacuer pexxumoB pe3aHus

OHpCI[GJ'IGHI/IC OT OCHOBHOI'O- TCXHOJIOTHYCCKOI'O BPEMCHU

S kb=

Onpenenenre MTY4YHO- KANbKYJISALIAOHHOTO BPEMEHH.
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BOITIPOCHI IJ1s1 CAMOITPOBEPKH

1. OcHOBHOE Ha3HaYeHUE BHYTPUILITU(OBATBHBIX CTAHKOB

2. Kakue nBa cnocoba BHyTpeHHero muu@oBanus Bbl 3HaeTe? Hx
CYIIHOCTb.

3. OTanuust BHYTPEHHEro NUIMQPOBAHUS OT HAPYXKHOTO  KPYIJIOro
U1 QoBaHUsL.

4. OCHOBHBIE ~ TEXHOJIOTMYECKHME  MapaMeTpbl, JOCTUTAaeMble  IpH

BHYTPEHHEM NN (DOBAHHH.
3. KaxoBbl oco6enHOCTH BBIOOpa NUTH(HOBATLHBIX KPYTOB IPH BHYTPEHHEM

UM QOBaHUH.

JOMAIIIHEE 3A/IAHUE
1.3akOoHYUTH OpOpPMIIEHUE OTUETA 0 MPAKTUYECKOMY 3aHSITHIO

2. KoHCnexT Jeknuun

CXEMA OTYETA:

IIpakTuyeckoe 3ansaTue Ne 10

Tema 3ansiTusi: «HopMmupoBanve BHYTpUILTH(DOBATILHON OMepaliumy

Heas 3anstusi: IlpuoOpereHue NpakTHUYECKUMX HABBIKOB B pacueTe

PEKUMOB pe3aHusl U B HOPMUPOBAHUU BHYTPHUILIM(OBAJILHOM OIlEpaluu.

MarepuajibHoe o0ecnevyeHue:

1. OnepanoHHbBIN 3CKU3
Hcxoaubie nanHbIe MO 3ar0TOBKE, MaTepually u T.11.
Texnudeckas: XapaKTepruCTUKa BHYTPUIILTH(OBATHHBIX CTAHKOB
HopmartuBHo- cipaBodHas 1ureparypa
UepTekHbIE MPUHAJICKHOCTH
MuUKpOKaNbKYJISITOPBI

SAINANE ol N
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COIEPKAHUE 3AHATUA:

3agaya:
Ha BHyTpunuimm@oBaJbHOM CTaHKE MOJEITU IPOU3BOAMUTCS HITU(OBaHKE
CKBO3HOI'O OTBEpPCTUS AUAMETPOM = MM U JJIMHOU = MM. lIpononsHON

nojauveii. Marepuai 3aroToBKu

[IIepoxoBaTOCTH MOBEPXHOCTH . Coco0 yCTaHOBKM Y 3aKpEIUIEHHs] 3arOTOBKH :
B 3- X KyJJaUKOBOM IaTPOHE C BHIBEPKOU MOJIIOKEHUS I€TaIN

Macca 3arotoBku = kr. Ywcino aeraneit B maptu = 100mrr.

N3mepuTenbHbil THCTPYMEHT: KamuOp- mpoOKa Tiiajikas IBYCTOPOHHSA (MCXOIHBIC

JTAaHHBIC CM. B TaOJIWIIC TAHHBIX ).

Tpedyercs: 1. BoiOpaTh nuin@oBaibHbIi KpyT
Ha3zHauuth pexumbl pe3aHus
Onpenennts OCHOBHOE TEXHOJIOIMYECKOe BpeMs To, MUH

OnpenenuTh WTYYHO-KAIBKYISIIMOHHOE BpeMst Tui-k, MuH. Kpyrioe BHyTpeHHE

¢ oBaHue

EI7////////

Pucynok 1 CxeMmbl Kpyrjioro BHYTpEHHEro unuid@oBaHusi B mMaTpoHe: a, 6—

IPOJI0JIBHOE MHOTOITPOXOIHOE U OJTHOIIPOXOJIHOE (TIIyOMHHOE); 8 — BPE3HOE
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Tabauna JaHHBIX AJ5 NpakTHYeckoro 3anaTus Nel(

Ne Macca Hnamerp Hmmiia KBanurer

Bapu Marepuan 3ArOTOBKI, numdyemMoro | nutrdyemMoro TOUHOCTI " Mopens
_aprq | 33TOTOBKH m,, KT ](:))TBepCTI/IH OTBEPCTHS I1EPOXOBATOCTD cTaHKa

o MM L mm

1 5,6 60 50 35250
2 3akajieHHas 4,7 35 60 H6 3A252
3 craib 45 11,2 75 35 Ra 0,63 3A252
4 13,5 90 70 365250
5 1,4 45 45 3A252
6 He3akanennas | 8,3 120 200 H7 36250
7 craib 45 7,4 65 185 Ra 0,63 3A252
8 10,4 85 75 3A252
9 4,3 110 200 3A252
10 JaKaTeHHAS 16,3 120 120 17 365250
11 crat 35 24 125 140 Ra 0.32 35250
12 18,3 145 100 ’ 3A252
13 13,3 150 85 3A252
14 7,6 40 140 35250
|5 | SaKaIeHHAas g g 50 75 H6 35250
T 12,2 70 100 Ra 1,25 3A252
17 11,8 95 100 3A252
18 2,3 30 60 3A252
19 g?;‘;‘%e“a" 3,8 35 65 E: 032 35250
20 4,9 40 70 ’ 35250
21 5,8 45 90 3A252
22 14,3 130 200 365250
23 Hezakanennas | 23 135 200 H6 3A252
24 cranb 30 16,9 140 150 Ra 1,25 3A252
25 28 145 150 35250
26 8,9 142 200 35250
27 SaKaTCHHAS 13,7 132 300 17 3A252
28 15,6 112 100 365250
29 crams 40 oy 102 250 Ra 0,63 3A252
30 12,8 92 350 35250
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MeToanueckue YKa3aHus

IS MPOBEACHUS NMPAKTHYECKOTro 3ausaTus Nol()

[Ipouecc mumdoBaHUs BeAETCs 3a JABa IIEPEXOJa: YEPHOBOE M YHCTOBOE
nuidoBaHue.

A. YUepHoBoe nuinboBanue

1. Hcxons w3 3aaHHBIX yCIIOBUW BBIOMPAIOT XapaKTEPUCTUKY MUIHM()OBATHLHOTO
kpyra no kapre 1. Jlmamerp u mupuHy NUIM(OBAIBHOTO KpPyra yCTaHABIMBAIOT TIO
kapte 2 u 'OCT 2424-67.

2. VYcranaBnuBawoT npuiyck h yepH. Ha nmudoBanue o kapre 3.

3. BpiOuparoT CKOpOCTb BpallleHUs 3arOTOBKH Vsop M YHCIO O0OOPOTOB N,
3aroTOBKHM, PYKOBOJICTBYSICh IIPU 3TOM KapTod 4, U NMAcCHOpPTHBIMU JAHHBIMU CTAHKA,
MPUHSB OJMKaIIMe MEHbIIMEe OO0OpOTHI. 3aTeM IMOJCYUTHIBAIOT JEUCTBUTEIBbHYIO

CKOPOCTH BpAIICHHS 3aTOTOBKH 10 (hopMyIie:

Vsowp =7 * Do * ny / 1000, M/Mun (1)

4. YcraHaBiaMBalOT MEPUOJ CTOMKOCTHU IUTM(OBATILHOTO KpyTa 1o Kapte 5.

5. OmnpenensttoT IPoAOIBbHYIO oAUy Sy, 1o GopmyJie:
Sup =Sy * Bk (2)
riae Sy — npooibHas 1Mojaavya B JOJSX IIUPHHBI KpyTa
Sy =0,5...0,8

By — mmpuHa numm@oBaibHOTO Kpyra B MM.

IIpumeyanue:

Bbonbmne 3HaueHus nogayu S, IPUMEHATH NpU 00pabOTKe neTanel, 1y KOTOPhIX He

JIOITyCKAaCTCs BBICOKAsI TEMIICpATypa MOBEPXHOCTHOI'O CJIOS.
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6. IlogcuuThiBalOT MOMEPEUYHYIO TNoAady StaAX B MM Ha JBOMHOM XOJ
U oBaIbHONU 0a0KH

Stax = 0,0025...0,02 ™MMm/00

7. 3aKkIiOYUTEILHBIM JTAlloOM SBJISICTCS IIoACYECT OCHOBHOI'O TCXHOJIOTHYCCKOI'O

BpeMeHU 110 hopmyJie:

o= nZLS—:S‘;gx * K 3)
[Tpu murdoBanun Ha TPOXOA:
L=7-(1-2*m))* By Mmm 4)
[Tpu mmudoBanuu B yrnop
L=/-(1-m)*B )

I'ne
[ — nuHA MITUdyYEeMOU TOBEPXHOCTH

m; — epeder kpyra 3a npezensl numdyeMoit moBepxHocTH, paBubii 0,3-0,5

K — KO(DPUIMEHT, yYUTHIBAIOIIUNA JIOMOJHUTEIFHOE YHCIO IPOXOJIOB Ha
BBIX2)KMBaHUE NITU(YyEMOIl TOBEPXHOCTH.
[Ipu yepnoBom nmdosannu K =1,2...1,4.

hyepn — IPUITYCK HA IMAaMETP HAa YEPHOBOE NUIN(OBAHUE

Sigx — IonepeyHast mojava MmIM(pOBAIBHOIO Kpyra B MM Ha JBOMHOM X0 CTOJIA

N; — YUCJIO 00OPOTOB 3arOTOBKU B MUHYTY

Snp — IIPOJOJIbHAsA I10Ja4a B MM Ha OAWH O60pOT ACTalIn.
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b. UncroBoe nuimnosanue

1.  BriOuparoT XapakTepucTUKy Kpyra mo kapre 1. Juamerp m uipuny
kpyra no kapte 2 u I'OCT 2420-67.

2. VYcranaBnuBaroT npumyck h ynct Ha nurdoBaHue o kapre 3.

3. Bbe101paroT cKOpOCTh BpaEHUS Vsoqp M YUCIO OOOpPOTOB Ny AETANH,
PYKOBOJCTBYSICb MpPH 3TOM KapTod 4 M MAacNOPTHBIMH JaHHBIMU CTaHKa, MPUHSB
Onuxailiime MeHblue 000POTHL. 3aTeM MOJICYUTHIBAIOT JEUCTBUTEIBHYIO CKOPOCTh

BpaIleHUs 3aTOTOBKH I10 (popMmyie:

Vsop =1 * Dy * n, / 1000, M/MuH (6)
4. VY cTraHaBIuBaOT NMEPUO CTOMKOCTH NUTHM(GOBATBLHOIO Kpyra Mo KapTe S.
3. OnpenenstoT NpoIoJIbHYIO ofavy Sy, 10 popMmyJIe:
Sip =S *Bx  MM/00 (7)

rae

S — mpoioNibHAS Moj1aya B A0JSX IUPUHBI KpyTa

By — mmpuHa num@oBaiIbHOTO KpyTa

S =(0,5-0,9) — npu mepoxoBaroctu noBepxHoctu Ra = 2,5-1,0 Mxm.

S =(0,25-0,5) — nmpu mepoxoBaroctu nosepxHoctu Ra = 0,63-0,32 Mkm.

6. BriOupaem momepeunyro nmojgauy Stgx B MM Ha JBOMHOW X0J HUIM(OBATHHON

0a0Kku

Stdex = 0,0015...0,01mm/aBx

7. T, — OCHOBHOE TEXHOJOTUYECKOE BpeMsI onpeiessieM o Gpopmyiie:

. 2Lxh
= —
N*Spp*Stgx

*K  MuUH (8)
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L =/ npu nepe6erax kpyra 0,5%By

Pacyetr HOpMBI BpeMeHH

1) OnpeneneHue BCIoMOrareabHOro BpeMeHu Tp, MUH.
Tg =Tgy + Tpn + Th usu, MUH )

rae

Ty — BCmoMoraTeJibHOE BpEMs Ha YCTAaHOBKY U CHSATHUE Ae€Taiu, MUH. [4, ¢.32...33]
Tpy — BCIIOMOraTenbHOE BpEMsi, CBSI3aHHOE ¢ 00OpaOOTKOW MOBEPXHOCTH, MUH. [4,
c.132...133]

Tg ysm — BCIIOMOTATENBHOE BPEMSI HA KOHTPOJIbHBIE U3MEPEHUS, MUH.[4, C.188]

2) Onpenenenve MTYYHOTO BpeMeH! Ty , MUH
Tun = (To + To* Ki) * (1 +522) | Mun (10)

rae T, — OCHOBHOE TEXHOJIOTUYECKOE BpEMSI, MUH.
Tp — BcrioMorarenbHOE BpEMsi, MHH.
Kz — monpaBouHblii ko3¢ uLMeHT Ha BcioMoraTesnbHoe BpeMs. K = 1.
a - % OT onepaTuBHOTO BPEMEHH Ha 00cIy)kuBaHue padbouero [4, c.131]

B-% oT OIICPATUBHOI'O BPCMCHH HA OTJAbIX U JINYHBIC HaI[O6HOCTI/I HUCIIOJITHUTCIIA.

B=4% [4, c.203]
3) OnpeneneHue MoAroTOBUTENbHO-3aKIIOUUTEIBHOTO BpeMeHu Ty 5, MuH. [4, c.131]

Ths=Tus1 T Tus2 + Thus 3, MUH. (1 1)
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rae Ty, —BpeMs Ha HaJlaJKy CTaHKa, MHCTPYMEHTA U MPUCIIOCOOICHUM, MUH.

Ths2 — BpeMs Ha JIONOJHUTEIIBHBIE IIPUEMbI, MUH.

Ths 3 — BpeMs Ha MOJyYE€HHE MHCTPYMEHTa U MPUCIIOCOOJIEHUH 10 Hayana u

clavy UX IMOCJe OKOHYaHUs 00pabOTKHU, MUH.

4) OmnpeneneHue MTYYHO-KAIbKYJISAIIMOHHOTO BpeMeHHU Ty, MUH

TH.I.K. = TI.HT +
n

Tl'l.3.

, MMH
A

(12)

I7I€ N, — YUCIIO JeTajelt B maptuu (1o 3aaanuto n; = 100 mT.)

BuyrpenHee nuingoBanue

Kapra 1

Br16op numdoBaibHOro Kpyra

Metoa mindoBanus

OO0padaTbiBaemblil

MaTepual

XapakTepucTuKa Kpyra

C nponoJsibHOM Moauei

CraJjp He3aKaJIeHHAs

40-1614A, C1-C2K5

C npononbHOM oaavein

Cranb 3aKajicHHas C
BBICOKHUM OTITYCKOM

HRC, =35-40

16-4024A, CM1-C1K5

C npononbHOM moaavei

CraJjp 3aKajieHHas

HRC,> 50

16-4025A, JIO CM1-
CM2K5

C npopnosibHOM Moayei

Uyryn

54C40, M3-CM1K5

[Tpumeuanue: npu nuMpoOBaHUHU JO IMIEPOXOBATOCTH 00paOOTAHHON MOBEPXHOCTU
Ra = 0,32 npumensaTe kpyru 3epHucTocTbio 16. Ilpu numdoBaHnu noBepxHOCTH

1o Ra = 1,25 npumeHATs Kpyru 3€pHUCTOCTHIO 25-40.
I[Ipu  numdoBanuu

3aKaJICHHBIX  CTajle, UMEIOIIUX  MOHMXEHHYIO
TEIUIONPOBOAHOCTh, MPUMEHSTH NITH(POBAIBHBIE KPYTH MOHMKEHHOW TBEPAOCTH.

BuyTpenHee nuingosanue

Kapra 2

Bri6op nuamerpa nmudoansHoro kpyra Dy = WDs3 M.

Koadpduuuent ¥ BoiOMpaeTcs B 3aBUCUMOCTH OT AUAMETPa LITU(YEMOro OTBEPCTHS

D, n3 Tabnuier:

JuameTtp nuindyeMoro oTBepCTHs

D, MM

3nauenue ko3ppuuuenrta ¥
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35 0,95
70 0,9
100 0,85-0,8
150 0,8

[upuna numdoBanbHOro Kpyra By BbiOMpaeTcss B 3aBUCUMOCTH OT JUIMHBI

nudyemoro oTBepcTHsi L mo ciemyromeit Tabnmiie:

JnuHa mmgyemMoro oTBepCTUs [upuHa nuM@oBaIbHOIO Kpyra
L mMm. 1o
30 20-25
35 22-28
40 25-30
45 30-35
50 32-40
60 40-50
70 50-60
75 n BeIIIE 60
Buayrpennee nuingpoBanue Kapra 3

[Ipunycku Ha nuMdoBaHue

1. He3akanenurle neraium

Jnamerp Jnvna numudoanus L MM
UG YyEMOTO Jlo 25 50 100 150 200
OTBEPCTUSA [Tpunyck Ha guametp h Mmm
D, MM
30 0,15-0,20 0,17-0,22 0,20-0,27 0,27-0,35 -
50 0,17-0,22 0,20-0,25 0,25-0,32 0,30-0,37 0,35-0,40
120 0,22-0,27 0,25-0,32 0,32-0,40 0,35-0,45 0,40-0,50
180 0,32-0,37 0,35-0,40 0,37-0,45 0,40-0,50 0,45-0,55
2. 3akaJjieHHbIE 1eTaJIH
Hunamerp Jnuna numdoBanus L mm
nuidyeMoro o 25 50 100 150 200
OTBEPCTHUSA [Tpunyck Ha guameTp h Mmm
D, MM
30 0,22-0,27 0,25-0,30 0,30-0,35 0,35-0,45 -
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50 0,27-0,35 0,30-0,40 | 0,35-0,45 0,40-0,50 0,45-0,60
120 0,35-0,45 0,40-0,50 | 0,45-0,55 0,50-0,65 0,55-0,70
180 0,40-0,50 | 0,45-0,55 0,50-0,60 | 0,60-0,75 0,65-0,80

[TomyueHHsIit Mo TabyMIIe OOIINIA IPUITYCK PACIPEIETETCS: Ha YEPHOBOE

nuidoanune 60-80% u Ha yrctoBoe numdonanue 40-20%.

BuyTpenHee nuingoBanue

Kapra 4

CKOpoCTh BpalleHuss U 4YHUCIO OOOpOTOB J€Talieil B MHHYTY IHpPH YEPHOBOM

nuM¢OBaHUU C MPOAOIBHOM MOJIa4ueil I BCEX METaJJIOB

D, MM 10-23 40 63 100 160
Vsoxp M/MHH 10-20 13-26 60-32 18-36 22-24
n, 00/MuH 180-360 120-240 90-180 60-120 50-100

CKOpoCTh BpalleHusi U 4YHUCIO OOOpPOTOB JeTajiel B MHUHYTY MpPU YHUCTOBOM

NUIH(QOBAHUM C MPOAOIBHON MOJAYEH.

1. He3akajieHHasl CTAJIb M YYT'YH

D, Mm 12-25 40 63 100 160
Vsoxp M/MUH 13-34 17-44 20-52 24-62 28-74
n, 00/MuH 240-630 170-445 130-330 100-250 70-190
2. 3akaJjieHHaf CTaJb
D, MM 12-25 40 63 100 160
Vsoxp M/MUH 23-34 29-44 35-52 24-62 51-74
n, 00/MuH 420-630 290-445 220-330 170-250 130-190

IIpumeuanmue:

bonpime CKOpPOCTH BpallCHUA ACTAIN IIPUMCHATD:

a) mpu 00paboTKe JeTaneil, AJigd KOTOPhIX HE JOIMYCKAaeTCsl BBICOKAas TemIeparypa Ha

IMOBCPXHOCTHU BCJICACTBUC OIIACHOCTHU O6pa3OBaHI/IH IMOBCPXHOCTHBIX IIPHUIKOTOB U

TPEILINH;

0) npu 00pabOTKE TBEPABIMH KPYraMu.

BayTpenHee nuingoBanue

Kapra §

Cpennue nepuobpl CTOUKOCTH MITH(OBATBHBIX KPYTOB

JnameTtp mmudyemoro

KBajmurer TouHoct

otBepctus D, Mmm H6

H7

HS8

YepHoBoe nuindoBanue

ITepuop crovikoctu T MUH.
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20 7 4,0 2,0 1,0

50 16 7,0 2,5 1,0
100 7 8,0 3,0 1,5
150 15 8,0 3,0 3,0

JlaHHbIe epruoAbl CTOMKOCTH paccuuTaHbl 17 npunycka h = 0,5 MM Ha quamerp.
[Ipu G60nbIINX 3HAYEHUSIX MPUITYCKa TaOIUYHBIE 3HAUEHUS CTOMKOCTH YMEHBIIAIOTCS
Ha 20-30%.

IlacnmopTHbIE JaHHbIE BHYTPUILIX(POBAJIBbHBIX CTAHKOB.

1. BuyrpunuingoBasbHblii cTaHOK M01.35250

HaubGonpmmii auamerp umudyemoro orsepctust — 200 M.

MortHocTs aBurarens numdoBaibHoro mmuHaes: Ny = 5 kBt; 1 =0,9.

[Ipenensl uncen 060poTOB 00padaThIBAEMON 3arOTOBKH B MHH n,: 80-800 MuH.
[Ipenensl  ckopocTeil  MPOJOIBLHOTO  IMepeMenieHuss nuidoBanbHOM  0a0KH
(perynupytotcst 6ecctynenyaTo) B M/MUH: Vgip = 0,3-10 M/MuH.

[Tonepeunsie momayun MUTM(HOBATEHOTO KpyTa B MM//IB.XO/:

0,0025; 0,005; 0,0075;0,010; 0,0125;0,03; 0,06; 0,09; 0,12; 0,15.

[Ipenenst yrcen 000pOTOB NUTM(OBAIBHOTO Kpyra B MUHYTY N 00/MUH:

4500-15000.

2. BayrpumingoBajbHbIH CTAHOK MOA.3A252

HauOonbmuii quamerp uummgyemoro orsepetus — 200 M.

MormtHocTs aBurarens numdoBaibHoro mmuHaes: Ny = 4,5 kBt; n=0,9.

[Ipenensl uncen 060poToB 00padaThIBAEMON 3arOTOBKH B MUH n,: 140-600 mMuH.
[Ipenenbr  ckopocTeil  MPOJOIBHOTO  TepeMenieHus nudoBaIbHOM — 6a0Ku
(perynupyroTcst 6eccrynenuaro) B M/MuH: Vsnp = 0,3-10 m/MuH.

[Tonepeunsie mogaun NUM(OBAIHLHOTO KPyTra B MM/JB.XO/:

0,00125; 0,0025; 0,00375;0,004; 0,00625;0,0075; 0,00875; 0,01; 0,01125; 0,0125;
0,01375; 0,015; 0,01652; 0,175; 0,01875; 0,02; 0,02125; 0,0225; 0,02375;
0,025;0,02625; 0,0275; 0,02875; 0,03; 0,03125; 0,0325; 0,03375; 0,035; 0,03625;
0,03875; 0,04.

[Ipenenst yrcen 000pOTOB NUTM(OBAIBHOTO Kpyra B MUHYTY N 00/MUH:

3550-10000.

103




IpakTnueckoe 3ansaTueNel 1

Tema 3ausatus : «HopmupoBanue 3y00/10/10€;KHOM ONEepaALIUN»

Heabr 3ansTusi: «lIpuodpereHne NMpakTH4YeCKHX HABBIKOB B HOPMHPOBAHUH

3y00/10,10€:KHOM omepanumn»

MATEPHUAJIBHOE OBECIIEYEHHUE:

1. OnepauOHHBIN 3CKU3

2. HUcxonHblie JaHHBIE 11O 3arOTOBKE, MAaT€pUaly U T.M.

3. TexHonorudeckas xapakKT€pUCTUKA CTAaHKOB MOJI. SA 326, moa.5140.

4. HopmaTuBHO- cripaBOYHas JUTEparTypa.

5. UeprexHble TPUHALICKHOCTH

6. MUKPOKJIBbKYJISATOPHI.
Yka3zaHus HA TOT TEOPEeTHYECKUH MAaTepHaJl, KOTOPBIU 10/I2KeH ObITh
NpopadoTaH NPHU NOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bsaspiunbiii, B.®. OCHOBBI TEXHOJOTMU MAIIMHOCTPOEHUS:
y4eOHUK I BY30B [DJIEKTPOHHBINA pecypc] : yued. — DJIeKTpoH. JaH. — MocCKBa:
MammnHocTpoeHnue, 2018. o 598 C. o Pexum JOCTyTa:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpana.

2. OO0ueMalMHOCTPOUTENIbHBIE HOPMATHUBBl PEXUMOB PE3aHUs IS TeX.
HOPMHpPOBaHUA pador, 4. 2, M., MammHoctpoenue, 1974

3. OO61emMalMHOCTPOUTENbHBIE HOPMAaTHUBbI BPEMEHHU cepuiiHoOe

MPOU3BOJICTBO, U31.2, M., MammHoctpoenue, 1974r.

OBIIME M1 TEOPETHYECKHE IIOJIOXKEHHUA 110 TEME
IHNPAKTHYECKOI'O 3AHATHUA

3y0o0m010JieHEeM Ha3bIBa€TCAd CTPOraHUEe 3yObeB HMHCTPYMEHTOM B BHJIE
3y04aToro koseca, KOHTYp Topla 3y0O4aToro BEHIIa KOTOPOTO CIY)XHT pEeXyIIeH
KpoMmKo#i. B MammHOCTpoeHun 3y00705I0JI€HIE 3aHWMaeT BTOPOE MecTo (Iocie
3y0odpesepoBaHusi  YEepBAYHBIMU  ¢dpe3aMH) W TOPUMEHSIETCS  TaMm, T/
MeToadpe3epoBaHus NPUMEHSTh JOPOTO UM HEBO3MOXKHO

JlonOsik, SBISIOMUNACS MHCTPYMEHTOM, MMEET (OpMy IIECTEPHH M TOTO KE
MOJyJis, 4TO W Hape3aeMoe 3yOdaroe Koseco. JonOsku H3roTaBIMBAIOTCS MJIS

HapY>KHOTO U BHYTPEHHETO J1010JICHNUS.
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OObpyHO 3y0OuaThle KoJieca Jake CpeJHUX MOJYJIed MpeaBapUTEIbHO
o0OpabaThiBaroTCsl Ha 3y00(pe3epHbIX CTAHKAX, a YUCTOBAsi 00paboTKa MPOU3BOAUTCS
Ha 3y0010JI0€KHBIX CTaHKAX 3a OJIMH U (peXke) JBa X0/1a.

[IpenBapurenbHOe Hape3aHue 3yObeB Ha 3yO0O(]pEe3epHBIX CTaHKax YacTo
ObIBaeT Oosiee TPOU3BOAMTENBHBIM, 4YeM Ha 3y001010eXHbIX cTaHkax. I[lpu
00paboTke 3yObeB C MoayiaeM 5 MM U 0oJiee, KOrja CHUMAETCS 3HAYUTEIbHOE
KOJIMUYECTBO MEHTall1a, 3yO0odpe3epHble CTaHKH 0oJjiee MNPOU3BOAUTEIBHBI, YeEM
3ybomonbexubie. [lpu Hapesanwm 3yOheB C MoayjseM 2,5 MM, KOrja MeTajlia
CHUMAeTCAd 3HAYUTEIHLHO Majio, 0oJjiee TMPOW3BOMUTEIBHBIM W TOYHBIM SBIISIOTCS
3y0omooexubie ctaHku. [Ipu oOpaboTke 3yObeB cpemHux Moayneu (ot 2,5 mo 5
MM)3y0Oodpe3epHbie U 3y0010J10€KHBIC CTAHKH 10 TPOU3BOIUTEIIBHOCTH MOTYT OBbITh
PaBHOIIEHHBIMU, HO I1eJIecO00pa3Hee MPUMEHSTh 3y0o(pe3epHbIE.

PaznuuarloT QUCKOBBIE, YallleYHble M XBOCTOBBIE 3yOO(pe3epHbIe H0IOSIKU.
JIMCKOBBIMU M YallleYHBIMU JIOJ0SIKaMH  00pabaThIBAIOT TOJBKO Hapy>KHbBIC
(BHemIHuEe) 3yObs Kojiec. XBOCTOBBIE JIOJOSKM MPUMEHSIOT sl 00pabOTKU KOJieC
BHYTPEHHETO 3aIlCTUICHUS.

Hapezanue 3yObeB KpyTJIbIM JIUCKOBBIM JIOJOSIKOM OCYILIECTBISIETCS B
pe3yibTaTe B3aUMOBpAIICHHS BOKPYT CBOMX OCEW 3aroToBKH moyi0sika. JlomOsik
COBEpIIIAET BO3BPATHO- IMOCTYMATEIbHOE NIBI)KEHHWE BHU3 (pabouuil X0a) U BBEpX
(xon.xom) 3aroToBka B mporiecce oOpabOTKH COBEpIIAET BpalllaTeIbHOE JIBH)KCHHE

BOKpPYT CcBoOEH OCH, CO3aBadA HCIIPCPBIBHOC IBHUKCHHC oOKkara.

Pucynoxk 1 Cxema paboTsl 3y00ope3HOro n1010sKa
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HOPAJOK BBIITIOJIHEHUSA PABOTBI

1. [Ipoananu3upoBaThb  MCXOAHBIE  JAHHBIE  JUII  HOPMHPOBAHUS
3y00/10510€KHOM onepaluu.

2. [IpousBecT HOpPMY IITYYHO- KAJIBKYJISALMOHHOIO BpPEMEHHU B
COOTBETCTBHUM C IPUMEPOM, IPUBEACHHOM B JAHHOW MHCTPYKIUHU

3. Ucxonubie nanHbie npuBeeHbI B Ta0buIe 1

4, OnpenenuTh HOPMY IITYYHO- KaJbKYJSIIMOHHOTO BpPEMEHM Ha

OTIePAIIHIO TI0O YUCTOBOM 00pabOTKe 3y001010I€HuEM TTPSMO3yO0T0 KoJieca

Taoauma 1- Ucxoaablie JaHHBIE

Homep Ilapamerpsl Koseca | MarepuaJ Macca, | IIpunyck,
BapHaHTa | m, MM ‘ Y4 ‘ t KT MM
Cranp
1 2 72 20 | Crans 40X, HB 200 1,5 22m
2 3 56 25 | Crans 20X, HB 180 2 22m
3 3 52 30 | Craiub 45, HB 180 4 0,6 m
4 4 48 40 | Crans 50, HB 200 6 0,8 m
Cepplil 4yryH
5 2 72 20 |HB 170 1,5 2,2m
6 3 52 25 |HB 190 3 22m
7 3 52 30 | HB 200 4 0,6 m
8 4 48 40 | HB 210 6 0,8 m
IIpuMmeuyanus:

1.ITIpu 06paboTKe MO CIIIOMIHOMY METaJLTy MPHUITYCK paBeH BhICOTE 3y0a, T.e. =2,2 m
2. Ilpu 06paboTKe 1o MpeABAPUTEIHHO HApe3aHHOMY 3y0y MPHITYCK MPUHST 110

MCKIOCHTPOBOMY PACCTOAHHUIO.
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COJEPKAHUE 3AHATHUA

Jetanb- koneco 3y04aToe ; 7= ; M= MM; IIUPHUHA BEHIIA
1= MM;
mapaMmeTphbl IEepOXOBATOCTH 0OpabaThiBaeMbIXx 3yObeB Ra= MKM; CTEIEHb
TOYHOCTH . Marepuan- . 3aroToBKa C MpeABaAPUTEIBHO

POPE3aHHBIMU 3yObSIMHU.

[Tpunyck Ha 00pabOTKyY MO MEXIICHTPOBOMY PACCTOSTHUIO h= MM.
CraHOK 3y0010JI0€KHBIN ) Jlonosk
JTMCKOBBIN MPsAMO3yObIii : D= MM; M = MM; Y= ; U3 CTAJIA

Pabora ¢ oxnaxaeHneM. YCTaHOBKA 3arOTOBKM Ha OMpPaBKE C KPEIJIECHUEM TailKou.
Macca peranu kr. [IpousBonctBo cepuiiHoe. Hucino aeranerd B mapTuu na=

MTYK. THCTpYyMEHT MEpUTENbHBIN- IITAHTeH3yOeHOMED.

1. OcHoBHOe Bpemsl.

1.1  PacuetHbie pazmepbl 00paboTKu: z= m=_ ;=  mMm;h=_ wMMm;

1.2 1.2 Yucno pabouux xo10B 1= .

1.3 Pacuernas mmua pabouero xoma moinbsika Lp= I+1,+]l, mpu mepeGere
70JI0siKa Ha JIB€ CTOPOHBI Mpu mupuHe BeHna 110 51 mm [2 mpui. 14],

[Ipu yncroBoii 00paboTKe MO MpPeBAPUTEIHLHO Hape3aHHOMY 3y0y 3aroTOBKH
u3 ctam ¢ TBepaocteio HB ~ u Mogyne m = MM mojada Kpyrosasi S=

MM/ 11B.X0J [2, kapTa 13].B cOOTBETCTBUU C peKOMEHAAIueld B HOpMaTUBAX

JUIsL KOJieC ¢ 4uciioM 3yObeB Oosiee 25 mnpunumaror S=  mm/ 1aB. Xoa. Ilo
nacmnopry cranka oepyr Sm= MM/ aB. Xoa. Beaumuuny paguanbHON Mmojgayu
(momaya npu Bpezanun) npuHumMaroT 0,2 ot kpyrosoit nogauu Sn. Toraa So= 0,2 Sp.
ITo macnopTy cTaHKa NPUHUMAIOT Sp= MM/JIB.XO]I.

1.4  CkopocTh pe3aHUsi TPH YUCTOBOM 00pabOTKE IO MpeaBaAPUTEIHHO
pope3aHHoMy 3y0y, kpyroBou nogade S 10 0,26 mm/ aB. xon. V= ™/ muH [2
kapta 14]. Tak kak ycioBusi 00pabOTKH MOJHOCTHIO COBIAJIAIOT C HOPMATHUBHBIMH,

TO ITIOITPABOYHEBIC KOS(i)(i)I/IHI/IeHTBI Ha CKOPOCTH pC3aHUA paBHbBI CANHHAIIC.
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1.5 Ywcio ABOMHBIX XOJ0B A0J0AKA B MUHYTY

1000V
= = JB. X0l MUH
2Lp
1.6 Ilo nmacmopTy cTaHKa NPUHUMAIOT NII= IB.X0J/ MUH
2Lpnn
1.7  ®akTtuyeckas ckopoctb V= 11;0 = M/ MUH=___ M/C

1.8 MoiHOCTh Ha pe3aHue IPU YUCTOBOM 3y0010JI0ICHIH HE ONPEACIISIOT

mmz., h
1.9 OcHoBHoe Bpems To= 1+— MUH
nnS nnSp ————————

2. BcnomorareJibHOE Bpems

2.1 Te= TBy+TBn+Tusm, mun

I'ne TBy- BpeMst Ha YCTaHOBKY UM 3aKpEIJIEHUE 3ar0TOBKHU[2, ¢.42 kapTa 8] TBy=
MUH
TBO- BpeMsi CBSI3aHHOE € MEPEXOJIOM , [3, . 155, k.65] TBO= MUH

Tusm- Bpemsi CBsI3aHHOE C KOHTPOJIbHBIMU H3MepeHusiMu , [3, c. 196kaprta 86]

Tuzm= MUH

Teg= + +

MHUH

2.2 Ity4yHOoe BpeMsi, MUH.

Tmr= (To+Ts+ KtB)(H TTS)’ MHH

I'ne To- ocHOBHOE Bpemsi, MUH

TB- BCcriomorarenpbHOe BpeMsi, MMH

KtB- monpaBounbiit ko3 duiueHT Ha BcriomoraTensHoe Bpems (Kte= 1)
a.B- % ot Tonep COOTBETCTBEHHO

a- Ha 00CITyKMBaHHE paboyero Mecra,

B- Ha OT/IbIX U JIMYHBIE HaJOOHOCTH.

a=4,5 %; [3, c. 156xapta 66]- (IIrpynmna cTaHKOB)
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B=4 %; [3, c. 203]

Tr= MUH
2.3 11oArOTOBUTENBHO- 3aKIIOUYNTEIBHOE BPEMS, MUH
Tn3= Tz 1+ Tn32+Tn33+ T34, mun

I'me Tn31- Ha HaagKy cTaHkKa, MHCTPYMEHTa W NpucnocoOiaeHui, MuH Tnzl=

MUH.
Tn32- Ha HONOTHUTENbHBIE TPUEMBI, MUH T132=  MHH

Tn33- na npobuyto 006paboTky neraneid, muH Trmnz 3= MUH

Trui33- Ha nony4yeHue HHCTpyMEHTa U pucnocoOaeHuit, MuH Trnsz= MUH
Ts=

Tns
[ITy4yHO- KaNbKyIALUUMOHHOE BpeMs, MUH. Tiik= Tmr+ —, MUH
na

I'ne ng — yucio getasneil B napTUH

Tmk= MUH

NCXOIHBIE JAHHBIE

Hetannb- koneco 3youyatoe XXX.001.004; z= 52; m= 4 mM; mupuHa BeHIa 1=
30 MM; mapaMeTphl IEPOXOBATOCTH oOpabaThiBaeMbIX 3yObeB Ra= 2 MKM; CTeNeHb
TouyHOCTH &-1. Matepuan- crane 40X HB 180. 3arotoBka c mnpeaBapuUTesIbHO
npope3aHHbiMu 3yObsiMu. [Ipumyck Ha 00pabOTKy MO MEXIIEHTPOBOMY PACCTOSHUIO
h= 0,8 mM.

Cranok 3ybomonOexubii 5140(N= 4k Bt; n= 0,65). [donbsk auCKOBBII
npsMo3yObit : D=100 mM; m = 4 mMm; y=5; u3 ctanu P6 MS5.

PaGota coxnaxaeHueM. YCTaHOBKAa 3aroTOBKM Ha OIpPaBKE C KPEIUICHUEM
raiikoi. Macca geramu 1,5 xr. [IpousBoacTBo cepuiiHoe. Uucno aeraneid B MapTUH
na= 100 wryk. MTHCTpYMEHT MEpUTENbHBIN- IITAHT€H3yOEHOMED.

1. OcHoBHOE BpeMmsl.
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1.1  Pacuernsle pa3zmepsl 00padboTku: z=52;m=4 ;1= 30 mm; h= 0,8 Mm;

1.2 Ywucno pabouux xoa0B i=I.

1.3 Pacuernas anunHa pabodero xona nonbsika Lp= 1+1+]l,, npu nmepebere
70JI0sIKa Ha JABE CTOPOHBI pH mupuHe BeHna 1 1o 51 mm (1,= 8 mm [4,2 npui. 14], 1,
= 0. CnenoBarensHo , Lp= 30+8=38 mm

1.4 TIlpu uyuctroBoii 00pabOTKE MO MPEABAPUTEIHHO HApe3aHHOMY 3YyOy
3arotoBku n3 cranu 40 X c¢ tBepmoctero HB 180 m momyne m = 4 MM mopava
kpyroBas S= 0,22...0,25 wmm/ naB.xom [4.2, kapra 13].B coorBeTcTBUU C
pEeKOMeHaIel B HOpMaTUBax i KOJIeC ¢ YHCJIOM 3yOheB Ooisiee 25 MPUHUMAIOT
S= 0,25 mm/ 1B. Xox. [To macnopty cranka 6epyt Stni= 0,24 MM/ a1B. Xon. Bennuuny
paauanbHON MmojauM (mojava mpu Bpe3aHuu) npuHuUMaioT 0,2 OT KpyroBol Mojayu
Sn. Torma Sn= 0,2 Sp= 0,2*0,24= 0,048 mm/ naB.xox. Ilo macmoprty craHka
npuHumarot Sp= 0,048 mm/1B.xX01.

1.5 CkopocTb pe3aHusi MpPU YUCTOBOM 0O0pabOTKE MO NpPeABapUTENHHO
npope3aHHoMy 3yOy, kpyroBoit nomaue S g0 0,26 mm/ a8. Xox . V= 34,2 m/ MuH
[4,2 xapra 14]. Tak kak ycioBuss 0OpaOOTKH TMOJHOCTBIO COBMAAAIOT C
HOPMATHBHBIMH, TO TOMPABOYHBIE KOA(D(OUIIMEHTH Ha CKOPOCTH PE3aHUS PaBHBI
EAMHHUIIE.

1.6  Uwucno ABOMHBIX XOJ0B 1010sIKa B MUHYTY

~ 1000V_1000+34,2
2Lp 2-38

450 nB. X011 MUH

[To macnopry cranka npuauMaioT Nu=400 18.x0/1/ MUH

2Lpnn__
100

1.7 daktuyeckass ckopocTb V= (2*38*400)/1000= 30.4 ™/

MuH=0,51 M/c

1.8  MomHocTh Ha pe3aHue MPU YHUCTOBOM 3y00/1010JIEHUN HE OTPEEIISIIOT

mmz., h 3,14%4%52 0,8
1.9  OcHoBHoe Bpems To= ——1+———= +
nnS nnSp  400%0,24  400%0,048

=6,84 MuH

2. BcenomoraresabHoe BpeMst

2.1 Te= TBy+TBn+Tusm, mun
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I'ne TBy- Bpemsi Ha YCTaHOBKY M 3aKpEILICHHE 3ar0TOBKU[2, ¢.42 kapTa 8]
TBy= 0,34 Mmun

TBO- BpeMs CBsI3aHHOE C MEPEX0JIoM , [3, c. 155, k.65]

Ten= 0,46 mun

TuzM- BpeMs CBsI3aHHOE C KOHTPOJIBHBIMH U3MEPEHUSIMU , [3, c. 196kapra §86]
Tuzm= 0,6 Mmua

Te= 0,34+0,46+0,6= 1,4 Mmun

2.2 Ity4HO€ BpeMs, MUH.

Tmr= (To+Ts+ KtB)(H %), MHH

I'ne To- ocHOBHOE BpeMmsi, MUH

TB- BCcriomorarenpbHOe BpeMsi, MMH

KtB- monpaBounbiit KO3 duiueHT Ha BcriomoraTensHoe Bpems (Kte= 1)
a.B- % ot Tonep cCOOTBETCTBEHHO

a- Ha 00CITyKMBaHHE paboyero Mecra,

B- Ha OT/IbIX U JIMYHBIE HaJOOHOCTH.

a=4,5 %; [4.3, c. 156kapta 66]- (Ilrpymnmna ctaHkoB)

8= 4 %; [4.3, c. 203]

4,5+4
100

Tr= (6,84+1,4*1)*(1+ )=8,94 Mmun

2.3 HOIIFOTOBI/ITGJILHO- 3aKIIIOYUTCIIBHOC BPCMSI, MUH

Ts3= Tn3;+ T3, +Thn3;+Thn34, MuH
['me Tm3,- HA HAMAIKy CTaHKa, UHCTPYMEHTA | npucrnocobnenuit, MuH Tn31=28 muH.

Tn3,- Ha TONOJHUTENBHBIE PUEMBI, MUH Tr32= 6 MHUH
111



Tn3;- Ha MpobHYIO 00paboTKy Aeraneit, muH Tomns 3= 6 MuH
Trui3;- Ha moy4yeHue HHCTPYMEHTa U pucnocoOiennii, MUl Triz4= 7 MuH

Tnz= 28+6+6+7=47

Tns
[lITy4HO- KanbKyJISIIMOHHOE BpeMs, MUH. Tuk= T+ —, Mmun
ng

I'ne ng — yucio getasneil B napTUH

Tmk= 8,94+47/100= 9,41 mun

BOITPOCHI 151 CAMOITPOBEPKH

1. Kaxkue mMetonpl Bpezanue 3yObeB Bbl 3HaeTE?

2. Kaxkoi#i meTos Hape3aHus 3yObeB JICKUT B OCHOBE 3y0010101eHUSA?

3. Kakue non0siku BaM U3BECTHBI?

4. Korza panronanbHO UCIIONIB30BATH ISl HApE3aHUs 3yObeB KPYyTJIble
TOJIOSIKU?

3. Kak MOXHO TTOBBICHUTD MPOU3BOAUTEIHFHOCTD TIPH 3y0010710ICHIH ?

JlomaniHee 3agaHue.

7. 1. 3akoHYNTH OPOPMIICHUE OTUYETA MO MTPAKTUUECKOMY 3aHSTHIO.

8. [ToBTOPUTH TEOPETHUUECKUI MaTEPHUAII IO TEME MPAKTUYECKOTO 3aHSATHUS.

9. [ToATOTOBUTHCS K 3aIIUTE PE3YIBTATOB OTYETA 11O IPAKTUIECKOMY

3aHATHUIO
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IIpakTyeckoe 3ansaTHeNe12
Tema 3ansaTus: HopmupoBanue 3y001eBUHIOBAJILHON ONepanMu.

IIpoao/KUTEILHOCTD 3aHATHS: 2 Yaca

Heasb 3ansaTus: [lonyyeHne npakTHYECKNX HABBIKOB B HOPMUPOBAHUH
3yOOILIEBUHT OBAJILHOM OIlEepanuu.

MATEPUAJIBHOE OBECIIEYEHHE

UYeprex netaiy Wiv ONepalvoOHHbIA ICKU3

Hcxonuble nanHble MO 3ar0OTOBKE, MaTepuaity M T.11.
TexHuueckass XxapakKTEpUCTUKA CTAaHKOB MOJ. SA326, moa.514
HopmaruBHo- cipaBouHas nureparypa

UepTekHbIE NPUHAAJICKHOCTH

MuUKpOKanbKyJISTOP

A

YKa3zaHusi HA TOT TeOPeTHYECKUI MaTepHaJl, KOTOPbIH 10JI2KeH ObITh
NpopadoTaH NPHU NOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bsazprunbiii, B.®. OCHOBBI TEXHOJOTMU MAIIMHOCTPOCHUS:
y4eOHUK JJIs BY30B [DIIEKTpOHHBIN pecypc] : yued. — DnekTpoH. naH. — Mockaa:
MammHocTpoeHue, 2018. — 598 C. — Pexum JOCTyTa:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. Texnonorus wmammHocTpoeHUs. COOpPHUK 3amad W YIpaKHESHUH.
Yuebnoe mocobue/ mox obmei penakumeir B.U.ApepuenkoBa, E.A.Ilonsckoro- 3-¢
u3., uctp. u gon.- Mocksa: UTHDA-M, 2021.-305 c.

3. Moguan B.H. «COopHHK 3a7ad 1O TEXHHUYECKOMY HOPMHUPOBAHHIO
TpyJia B MEXaHUYECKUX 11exax» 2-¢ u3a. M.: Mammunoctpoenue, 1992 r.

4. CunanTbeBa H.A., ManuHoBcKas B.P. «Texunueckoe
HOPMHUPOBAHUE TPyAa B MAIMHOCTpoeHUn», M., Mammnoctpoenune, 1990 r.

5. OO0uieMammHOCTPOUTENbHBIE HOPMBI BpEMEHU M.,
Mammnnorcrpoenue, 1974r.

3. OBIIME U TEOPETUYECKHUE NNOJOXEHUA 110 TEME
IHNPAKTHYECKOI'O 3AHATHUA
[IleBenroBanue 3yObeB MPUMEHSIOT Il HE3aKaleHHBIX Koyiec. OHO
3aKJII0YAeTCS B TOM, YTO METOJAOM OOKAaTKU CHEIUAIbHOTO HWHCTPYMEHTa [0
3y04aToMy KoJiecy ¢ MOBEPXHOCTH 3y0a cCHUMAIOT npumyck pazmepom 0,1...0,25 mm.

B kayecTBe MHCTpYMEHTa MNPUMEHSAIOT AMCKOBBIM IIEeBep- 3yOdaroe Kojeco, Ha
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MMOBEPXHOCTH 3yOhEB KOTOPOTO UMEIOTCS Y3KHE TIPOpE3n, 00pa3yronue KpOMKHA UITH
HIeBEP- PEHKY C aHATOTUYHBIMU 3YObSIMHU.

[IleBep must 0OpabOTKHM MPSAMO3YOBIX KOJIEC MMEET BHHTOBBIE 3yObsl C yrioM
noxbema 10 15° a mma 06paboTku KOco3yOBIX- IpsAMbIe 3yObsa. M3aByX croco0os
IIEBEHTOBaHME 3yObheB 00JIee pacloCTPAaHEHO IIEBEHIOBAHUS C TIOMOIIBIO JUCKOBOTO
meBepa. [lleBuHrOBaHWE TMPOW3BOJAT HaA crnenuanbHOM  cTtanke. Illesep
YCTaHOBJICHHBIN MOJ YIJIOM K OCH 00pabaThiBa€MOro 3y04aTroro koseca , Mojydaer

NPUHYINTENLHOE BpalleHHe ¢ YKCTOTOM 250 muu !

, BBI3bIBAas OTUM BpAICKHUE
3y04aToro xoiyieca, CBOOOIHO YCTAaHOBIIEHHOTO B IIEHTpax Ha onpaBke. CKpeluBaHue
OoCcel MPUBOJIUT K MPOJIOJIBHOMY OTHOCHTEIBHOMY CKOJIBXEHHIO 3yObeB IleBepa U
3ybuaroro kojieca. Ctoiry cooOmiaroT mpoaoiasHyto nojgauy 0,1...0,3 MM Ha 060poT
3y0uaToro kosieca. B KOHIle XoAa CTOJI MOJAIOT B TMOMEPEUYHOM (BEPTHKAILHOM)
HanpaBiaennn Ha 0,02...0,04 MM, mHociie 4Yero CTOJBO3BPAIlAlOT B HAYaJbHOE
nojoxxenue. Yucno Xo10B CTojIa 3aBUCUT OT pa3Mepa IMpUIycka.

O6paboTka 3y0uaToro kosieca MmpojobkaeTcs B TedeHud 12...14 ABONHBIX
XOJIOB CTOJIa ,BpeMs Ha 00pabOTKy OHOTO 3y0a Kojieca paBHO 2...3CekK.

[TorpemHOCTh 00paOOTAHHBIX MIEBUHTOBAHUEM 3y0UaThIX KOJIEC B CPETHEM HE

npeBeimaer 0,005mMmm no mary u npodunto u 0,03MM 1Mo OMEHUIO HavaIbHOU

okpykHOCTH. [1lepoxoBaTOCTh MOBEPXHOCTH ............... MKM.

u
A
g

!
=

PI/ICYHOK HpI/IHHI/IHI/IaJ'IBHaSI CXCMa MICBCHI'OBAHU A

CXEMA OTYETA
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Tema 3ansTHA:
Llenp 3ansaTus
MarepuanbHoe oOecrieueHue

Xona paboThl.

HOPAAOK BBIIIOJITHEHUE PABOTbDI

1. [Ipoananu3upoBaTh UCXOAHBIC JAaHHBIC , 3a]aHHbIE B TabmuIe Nel

2. OnpeaenuTs HOPMY MITYYHO-KATBKYJISILIMOHHOTO BPEMEHH HA OTNEPALIHIO 110
IIEBUHTOBAHUIO 3y04YaTOro KoJjieca Mo aHaJIOTUU C IPUMEPOM , IPUBEIACHHOM B
UHCTPYKIIUH.

IIpumep:

OnpenenuTs HOPMY IITYYHO-KAJIbKYJIAIIMOHHOTO BPEMEHH Ha ONPEALHIO 110
[IEBUHTOBaHUIO 3yObeB MPSMO3y00ro KoJeca .

Hcxoanbie 1aHHbIE:

Hetans- 3yduaTtoe koneco XXX/002/008; Z=82;m=2MM;yro 3aiernieHus
a=20";

[[Iupuna Ha Benna 1=30MMm ;cTeneHb TOYHOCTH -7-si;[IapaMeTp MIEPOXOBATOCTH
obpaboTtaembix 3yObeB R=1,25Mxm;marepuan crans 40X, HB 190 Ilpunyck Ha
00paboTKy M0 MEXKIIEHTPOBOMY paccTosiHuio h=0,2 Mm.

CraHok 3yOIIeBUHTOBAJILHON 5702B. Pexymuii HMHCTPYMEHT :ILIEBEP
JIMCKOBOM C HOMHMHAJIBHOW JENUTENbHBIM AuaMeTpoM JI=180mm;m=2mm;Z=83;yron
HakJIOHa BUHTOBOM mmHuu f=15°; marepuan ImeBepa- OBICTPOpPEXKYIIas CTaib
P6MS5. VY cranoBka koJieca Ha LIEHTPOBOM orpaBke .Macca netaiu SKT.

Yucno peraneit B maptum n=100 mryk. MHCTpyMEeHT MarepualibHOU —
mTaHre3yoomep.

1.0cBHOE Bpems

1.1PacueTHBIC pazmepsl 00padboTKn:Z=82,m=2MM,l=30MM.

PacyeTHyro qMHy IpOAOJIBHOTO XOAa CTOJIA CTAaHKA C I€TAIbI0 MPUHUMAIOT PaBHOU

mupuHe BeHia L=1=30MM, Npunmyck no MeXUEHTPOBOMY paccTostHuIo h=0,2mm.
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1.2 Jlns obecnieuenust 7-i CTENEHN TOYHOCTH 3y0UaTOTO KOJIeca U rmapameTpa
mepoxoBaroctd R=1,25 MM nipu uncie 3yoneB koseca 10 100 , mpomonbHas mojgagya
cToJa 3a oauH obopot aeranu So =0,5...0,6 MM/00 ,a pajguaiibHas ToJa4a Ha OJIUH
xon crona Sp = 0,04...0,06 mm/xox [6, kapta 16] Ilpuaumarot S 0=0,5MM/00. u
Sp=0,04 mm/xo07.

. h , .
1.3 Yucno pabounx X0A0B CTOJNA CTaHKA [ = s tis I'ne i —aucno

JIOTIOJTHUTEIBHBIX 3a4UCTHBIX X010B (0€3 paguanbHoi mogaun ).Jlyis 7-1 crenenb

. . _h . o2
TOYHOCTH 3y04aToro Kojeca iz. =3,rorga i = S + 3= 0z + 3=8 x0/10B.

1.4 OxpyxHas ckopocTs meBepa 11 ctanu 40X ¢ tBepnocteio HB 10 299 V =

105 m/muH 6, kapTa 16

1000V 1000%105

1.5 UYacrora BpaiieHus 1mieBepa n = = 0o0/muH. Ilo macmopry
nDH 3.14x180

cTaHka npuHuMarT n = 180 06/mMuH.

1.6 CxopocTh pe3aHus Mo MPUHATONW YaCTOTE BPAILECHUS LIEBEpa ONMPEICIISIOT

mDHNH Sin @ 3,14%180%180 0,26
1o dbopmye ; V= =
1000 cosf 1000 1

= 26,45

m/MuE=0,44M/c(@=15° mna npamosy6oro koneca f= 0°)

1.7 MHUHYTHAasA I1IpoAoJibHaA I10Ja4a CTOJa CTaHKa SH=—=

00.5%83%180

~ =91,1 mm/muH. [1o macmopTy craHka MpUHUMAIOT SH =87 MM/ MHH.

1.8 dakTuueckas mpoaoapHas Moa4a cTojia 3a 000pOT JeTalu

SH*Z

So.¢. =

= (0,48 MM/ 00.

NH*ZH

Lo
1.9 OcHoBHOE Bpemsa t 0 = %= 2,76 MuH.

2. Bcnomorare/JibHOE Bpemsi:

2.1 BpeMs Ha yCTaHOBKY M CHSITUE JleTalii Maccoi 8 kr. [IpenBapurenbHO
HAJIETOM Ha UEHTPOBYIO OINPABKY, B IIEHTPHI cTaHKa t 51 = 0,23 muH. [4, kapTa 6 103.
5],HaneBanue Ha onpaBKy MPOU3BOJISAT BO BPEMSI OCHOBHOU pabOTHI.

2.2 BpeMs cBsi3ZaHHOE C TIEPEXOI0M IMIPH pabOTE Ha CTAHKE MOTyaBTOMATE t x =

0,02 mun 4, xapra 33 1o3.37
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2.4 BcnomoraTeabHOE BpeMsl Ha onepaiuio t, =t +tz» = 0,23+0,02=0,25
MUH.

2.50mnepaTuBHOE BpeMsi t oy =t +t; =2,76+0,25=3,01 muH.

2.6 Bpewms Ha obciykuBaHue padoudero Mmecta paBHO 4 % 0T t o4 [ 4, KapTa
45 nuct 3 103.69]
T.e t o6c =t on *0.04==3,01%0,04+0,12 muH.

2.7 BpeMs Ha OTABIX U JIMYHBbIE MOTPEOHOCTH paBHO 4% OT t o4 4, KapTa 46
no3. 13], T.e. t orn =t on 0,004=3,11*0,04=0,12 mMun

3. lITy4yHoe Bpemsi, MUH.

Twr= (To+Ts+ KtB)(H TTS), MUH

I'ne To- ocHOBHOE BpeMmsi, MUH
TB- BCcriomorarenpbHOE BpeMsi, MUH
KtB- nonpaBouHslii k03 puimeHT Ha BciomorareiabHoe Bpemst (Kte= 1)

a.B- % ot Tomep cooTBEeTCTBEHHO6 Ha 00CTyXHUBaHUE PAOOUYEro MecTa U Ha OTJBIX U

JUYHBIC HagoOHOCTH ucnoauTens [4.4 . ¢ 157, ¢.203].
a- Ha 00CITyKMBaHHE paboyero Mecra,
B- HA OT/IbIX U JIMYHBIC HAJOOHOCTH.
a= 4%; B=4 %;
Twr= (2,76+1,66*1)(1+(4+4)/100)=4,77 mun
4. IloAroToBUTEILHO- 32AKJIIYHUTEIbHOE BPEeMS:
T n.3.= Tm.3;+To3,+Tn3 3, Mmun 4.4, c. 157
I'me Tm.3,— Ha HaNMaJaKy CTaHKa, MHCTpyMEHTa U npucnocodiaenuii T m.31=13 mun
Tn3,- Ha npoOHy0 00padoTky aAeraned T 1.3.2=4 MuH

Tn3; — mo nmojiydeHue HHCTpyMeHTa U npucodaeHuid u ap. T n3 3= 5 muH.
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Trz= 13+4+5+ 22 mun

S.IITy4YHO- KaJbKYJISALMOHHOE BpeMs:

T mk= T mr+ Toz/ n,, MuH

I'ne n 1 — yucno neraneit B maptuu () g = 100 .
T mur.x = 4,77+22/100=4,99 M uH.

BOITPOCHI JI1s1 CAMOITPOBEPKH.

1. Kakue BuabI OTAEIOYHON 00paOOTKH 3y0UaThIX KOJIEC BBl 3HAETE?
Jljig Kakux 3y04aThIX KOJIeC MPUMEHSIOT IEBEHTOBaJIbHOE?

Kaxoil npuIryck oCTaBiIsIIOT MO/ LIEBEHTOBAHUE?

Sl

Kak Ha3piBaeTcs 1 4To U3 ceOsl MpeACTaBIIsSICT HHCTPYMEHT, IPUMEHSICMBIA TTPH
[IIEBEHTOBAHUU?
5. HazoBuTe OCHOBHBIE TEXHOJOTUYECKHE IapaMeTpbl, OOeclieunBaceMble IIPHU

IIICBEHI OBAHUU.
JAOMAIIHEE 3ATIAHUE

1. 3akoHYUTH 0OpMIIEHUE OTUETA MO MPAKTUIECKOMY 3aHSITHIO
2. IloaAroToBUTHCA K Clade OTYETA MO MPEAUAYIIEMY 3aHATHIO.

3. IloBtoputs Temy : «OTAenbHbIE BUIBI 00pa0OTKH 3y0UaTsIX KOJIECH

Taoauua 1 — UcxoaHble JaHHBIE

Ne ITapameTtpbl ITapametp Marepuan Macca, | llleBep
BapMaHT | KoJieca IIEPOX0BATOCTH, M, KT
Ra,mxm
m,MM | Z o z
1 2 30 1,25 Crans 40X, HB8O 0,8 180 | 83
2 3 40 0,63 Crans 45, HB 190 1,5 180 |53
3 4 52 1,25 Crans 40X, HB 190 | 2,5 250 |53
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4 5 60 0,63 Crainb 30X, HB 180 4 250 |43

Cepblii yyryn
5 2 32 1,25 HB 180 1,0 180 | 83
6 3 42 0,63 HB 200 2,0 180 |53
7 4 48 1,25 HB 190 3,0 250 |53
8 5 56 0,63 HB 200 4,0 250 |43

INPAKTUYECKOE 3AHATHUEN:13

IIpoponxuTeIbHOCTD 3aHATHSA: 2 yaca

Tema: Pa3paboTka TEXHOIOTHIECKON CXEMBbI COOPKH M TEXHOJIOTHYECKOTO TpoIecca
cOOpKU COOPOYHOI EAUHUIIBI.

Heans 3ansitusi: O3HAKOMUTCA C Ppa3pabOTKOM cXeM COOPOYHBIX AJIEMEHTOB U
METOJIUKOUN MPOEKTUPOBAHUS TEXHOJIOTUUECKOTO MpoIecca COOPKU U3ACIIHS

MarepuajnbHoe odecnevyeHmne

1 O6pa3zer uiu cOOPOYHBIN YEPTEK U3ACITHS

2. Tun npou3BoOJICTBa, B KOTOPOM MPOU3BOIUTCS COOPKA U3ACITHS

3.Ilmakatel co cXxeMaMu U PUCYHKAMH I10 TEXHOJIOTHMH COOPKHU

4. YepTexHble MPUHAIJICKHOCTU- IMHENKA, YTOJBHUPK, IUPKYJIb U JPYTHE.
Ykazanuss Ha TOT TeOpeTHYeCKUil MaTepual, KOTOPbI JO0/LKEH ObITh
NpopadoTaH NPHU NOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bsaspiunbiii, B.®. OCHOBBI TEXHOJOTMHM MAIIMHOCTPOEHUS:
y4eOHUK JJI1 BY30B [DJIEKTPOHHBIA pecypc] : yued. — DNeKTpoH. aaH. — MocKBa:
MammunHocTpoeHnue, 2018. o 598 C. o Pexum JOCTyIa:
https://e.lanbook.com/book/37005. — 3ar:. ¢ sxpaHa.

2. TexHonorusa MamuHocTpoeHus. COOpPHUK 3aJad W YHNpaKHEHUH.
YuebHoe nmocobue/ mox obmei pemakuueit B.M.ApepuenkoBa, E.A.Ilonbckoro- 3-e
u3a., ucnp. u pon.- Mocksa: UTHOA-M, 2021.-305 c.

HOPAAOK BBIITIOJTHEHUA PABOTbDI
l. O3HaKOMUTBCS C KOHCTPYKIMEN 00pa3na u3aeaus WId €ro YepTeKoM U

TCXHUYCCKUMU TpC6OBaHI/I$IMI/I.
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Y cTaHOBUTH COOPOYHBIE IIEMEHTHI U3/ICIIHS M ONPECIUTh UX 3HAUCHUE.

ITon coopounbiMu 3nmemerTamu u3aenus no ECKJl I'OCT 2.101-68 nmonumaroT
KOHCTPYKTHUBHO- COOPOUHBIE €IMHUIIBI UTOW WJIM MHOW CTETIEHH CJIIOXKHOCTH (JIeTaju,
cOOpOUHbIE €AMHUIIBI).

Jletanp- w3Aenue, W3TOTOBIEHHOE W3 OJHOPOJHOTO Marepuana, 0e3
MpUMEHEHUs COOpOUYHBIX omnepanuii. COopoyHas eAWHHIA TMPEACTABIAET COOOM
COCIMHEHHE HECKOJbKHX JeTajiell cOopouyHbiMH onepauusmu. OOmas cOopka-
COCIMHEHHE OTMETbHBIX JeTalled M COOPOYHBIX €IUHUIl B OJHO IIEJIOe- MEXaHWU3Ma
WJIU MaIIAHY, TTPeTHa3HAYCHHBIX /IS BHITIOJIHEHHS ONIPEICIICHHON paOOoTHlI.

2. CocraBuTh CcXxeMy COOpPOYHBIX DOJIEMEHTOB wu3Aenus (IpU HaTUIAH
oOpasia u3enusi IMpOBEPUTH MPaBUILHOCTh COOpPKM M pa3bopku obOpasma). Cxema
COOpPOUHBIX 3JEMEHTOB M3AENUs TMPEACTABISIET coO00W Tpaduueckoe M300pakeHHe
MOCJIeIOBATEILHOCTA COSAMHEHUS AeTalleld MKy COOOM.

Ha cxeme cOOpOYHBIX 3JIEMEHTOB HM3JEIUs 00Ias TOPWU3OHTAJbHAS JTUHUSA,
HauWHawomascss 0a30BOM JETAJbI0 W KOHYAIOIIASCSd COOpaHHBIM  U3JEIUEM
COOTBETCTBYET Impoueccy cOopku wuznenus. Huke nuHum oO0meid cOopku
M300paKalOT TMOCIEAOBATEILHOCTh COOPKM OTACIBHBIX COOPOYHBIX E€IUHMI] U
MOCJIEIOBATEILHOCTh MX y4acTHsl B oOmiell cOopke, a Haa JuHUEH oOmiel cOOpKH
MOKAa3bIBAIOT TOCIIEOBATEIHPHOCTD YYACTHSI OTAEIBHBIX JIeTajeil B Mpoiecce o0IIei
cOOpKHU 0OBEKTA.

Kaxnas neranp 0003Ha4aeTcst Ha cXeMe MPSIMOYTOJBHUKOM, Pa3eIiCHHbIM Ha
TpU 4YacTH. B JeBOil YacTH NpsIMOYrojibHHUKA YKa3bIBACTCS HMHACKC WU MHUQD
dJIEMEHTa; B CPEAHEH- €ro HauMEHOBaHWE, B IPABOW- KOJMYECTBO COOMPAEMBIX

anemeHToB. Hanpumep:

14 IIpusma 2

OO0o3HauyeHne >IESMEHTOB IMPpOU3BOAUTCA B COOTBCTCTBHU C HOMCPAMH H
HHACKCAMH, IIPUCBOCHBIMU JCTAJIM HA YCPTCIKAX U CHGHI/I(bI/IKaHI/II/I. I[J'Iﬂ Ka}K,HOﬁ

cOOpOYHOM equHUIIBI onpeenseTcs 0a3oBas aeraib. CxemMa cOOPOYHBIX JIEMEHTOB
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U3JICIHS, TOTIOJTHEHHAS TEXHOJIOTHYSCKUMHU YKa3aHUSIMH 00 OCOOESHHOCTSAX COOpPKH H
KOHTPOJIS, TPEBPAIIAETCA B TEXHOJIOTHYECKYIO CXeMy 00pabOoTKH.

TexHomornueckue cxeMbl COOPKH MMOKAa3bIBAIOT IMOPSIOK KOMILJICKTOBAHUS
U3JICUS U BXOJSIIMX B HEr0 COOPOYHBIX CIMHHUIl, OHH 3HAYMTEIHHO YIIPOINAIOT
paboTy MPOIIECCOB U BHOCAT CTPOMHOCTh B MX OCYIICCTBIICHHUE, a TaK e CIIy)KaT JIs
OILICHKH TEXHOJOTUYHOCTH KOHCTPYKITHH.

TexHoMIOrHYecKrne CXeMbI JOKHBI CHA0OXKATHCS HAIITUCAMU, ONPEISISIFOIIMU
coliep)kaHue omnepanud  (MPUBApHUTh, COBMECTHO CBEPJIUTh H  Pa3BEPHYTH,
peryJiupoBarh 3a30p, 3ampeccoBarb M T..). OTH HAJANUCH [JENIA0T HA JIUHUH,

BBIHECEHHOM CXEMbI MeCTa MNPpUCOCAUHCHUSA ACTAJIH.

COJEPKXAHUE OTYETA

3anonHuTh hopmy oTuera 1o stanam «Ilopsaok BeImoaHEHUs pabOTH)

BOITPOCHI 1A CAMOIIPOBEPKH

1. Kaxkue Bbl 3HaeTe cOOpOYHBIE ANEMEHTBI U3IETUS

2. [lepeuncnure U xapakTepu3yiuTe OCHOBHBIE METObI COOPKH U3ETus?

3. C xaKo¥ 1eNbI0 BBIMOIHSAIOT CXeMbl COOPOYHBIX DJIEMEHTOB U3ACTUI?

4. [lepeuniciure OCHOBHBIE TPEOOBAHMS K BBITIOJIHEHUIO CXEM COOPOYHBIX

DJIEMEHTOB U3IEIHIA?

5. JlaiiTe onpeaeneHne TeXHOJIOTHUYECKOMY TIPOIIeCCY COOPKH M3ACINs?

6. JlaliTe XapaKTEpUCTHUKY CTPYKType TEX3HOJOTHYECKOro  Ipollecca
cOOpKU U3IEIIHIA?

7. [Tepeuniciinte OCHOBHBIC TPeOOBAaHUS K 3aOJHEHUIO OMNEPAIIMOHHO-

TEXHOJIOTUYECKUX KapT COOPKH.

IPUMEP BBIIIOJTHEHUA TIPAKTHYECKOI'O 3AHATUA

Tema:Pa3zpaboTka TEXHOJOTHYECKOW CXEMbl COOPKH M TEXHOJOTHYECKOTO

nporiecca COOpKH COOPOYHOMN €AUHUIIBI.
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Heapb 3ansaTusa: O3HaKOMUTCS C pa3pabOTKON CXeM COOPOYHBIX IJIEMEHTOB U

MGTO,Z[HKOﬁ IMIPOCKTUPOBAHUA TCXHOJOIMYCCKOI'O ITpOLCcCCa C60pKI/I N3 0CIN

MarepuanbHoe obecrieueHmne

[U—

O6pa3ern Wi COOPOUHBINA YEPTEK U3ICTUS

2 Twun npou3BoJICTBA, B KOTOPOM IPOU3BOJIUTCS COOpKA U3/ETHs

3 [lnakarsl cO cXeMaMU U PUCYHKAMU 1O TEXHOJIOTUU COOPKU

4 UYeprexHble MPUHAICKHOCTH- JINHENKA, YTOJBHUPK, HIUPKYJIb U JIPYTHE.

HaumenoBanue N3CIIN

[Tpucnoco6nenue ais Gppe3epoBaHus MIMOHOYHOIO Ma3a y

CTYIIEHYaTOIo Baja

COopoYHBIC  DJIEMECHTHI
U3 JICTTUS u ux

XApaKTCPUCTHUKA

VYcraHoBouHble- 2 mpu3Mbl 14; sl OpUeHTaluu Bajia B
OCEBOM HalpaBjieHUH onopa 13

3akuMHBIe- Pe3b00BOI OTBOBOJHBIN MPHUXBAT JETalU
10,11,15,16,18,19,20

Hanpasnsromue- yrioBoil ycTaHOB4, BBINOJHEHHBIM 3a
OJIHO LIEJIOE CO CTOMKOM.

Kopmyc- nmral

JlenurenbHble yCTPOUCTBA-

[lenTpupyromne 3JIEMEHThI- JBE MPUBEPHYTHIC HIMOHKH
21
BcnomorarensHbie- npokimaaku 2,3; 60aTel 5,6; BUHTHI

7,8; raiika9; onopa 12; mait6bal7; mrudtel 22 u 23

Twun mporu3BoACTBa

Merton cOopku

Cepuliinoe

CranumonapHasi ¢ IPUrOHKOM IO MECTY
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Cxema cOOpPOYHBIX IIEMEHTOB U3CIHS
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INPAKTUYECKOE 3AHATHUEN:14

IIpoao/KuTEILHOCTD 3aHATHS: 2 Yaca

Tema 3ansiTusi: [IpoekTupoBaHue yyacTKa MEXaHUYECKOIO LIEXa.

Hear 3anstma: HayuuTbes NpPOEKTHPOBATh YYACTKM MEXAHMYECKOIO LieXa.
[IpaBunpHO pacnonaratb OOOpPyJOBaHUE HaA y4YacTKe. BblAepKMBaTh OCHOBHBIE
CaHUTapHbIE HOPMbI PaCIOJIOKEHUsI 000PYAOBaHUSA U pabOUUX MECT.

MATEPUAJIBHOE OBECIIEYEHHUE
1. Texnonoruueckuit mporecc 00pabOTKU ASTAIIH.
2. TexHuYyeCcKre HOPMBbI BPEMEHU 110 OIEPALIUAM.
3. Temmuepsl CTAHKOB
4. T'opoBas nporpamMma BbIITYyCKA U3IETUM.
5. UeprexHble MPUHAMIIEKHOCTH.

Ykazanuss Ha TOT TeOpeTHYECKUil MAaTepuall, KOTOPbIA [Jd0/KeH ObITh
npopadoTaH NMpH MOATOTOBKE K NMPAKTHYECKOMY 3aHATHIO

1. be3bsaspunbiii, B.®. OCHOBBI TEXHOJOTMH MAIIMHOCTPOEHHUS:
y4eOHUK i1 BY30B [DJIEKTPOHHBINA pecypc] : yued. — DJeKTpoH. aaH. — MocKBa:
MaiumHocTpoeHue, 2018. — 598 C. — Pexxum JOCTyma:
https://e.lanbook.com/book/37005. — 3ari. ¢ s3xpana.

2. Yepuko J.B., XabapoB H.M. «OcCHOBBl NpOEKTHUPOBAHUS
MEXaHOCOOPOYHBIX 11eX0B», M., Mamunoctpoenue, 1975 r.

3. Karanoru u npenckypanTsl METAUIOPEKYIIUX CTAHKOB

4. CnpaBounuk TexHojora MamuHocTpoutelst/ Tom 2 Tloa. penakmmeit

A.I" 'Kocunosoi, P.K. Menisipsakosa, M.: Mammnoctpoenue, 1986r.

OBIHIME U TEOPETHYECKHUE TIIOJIOXEHHUA 110 TEME
IPAKTHYECKOI'O 3AHATUAL.

PannonansHOe pacnonoxenue o00py0BaHUSI HA TTPOU3BOJICTBEHHOM YYacTKE
KaK MPaBUJIO OMNPENEIAI0T OObEMOM W OpPraHM3alMeil MPOW3BOACTBA, XapaKTepoM
U3TOTaBIMBAEMbIX JIETAJIE U TEXHOJIOTHYECKUM mpoieccoM. OHa XapaKTepu3yeTcs
HAaMMEHBIIIMMHU 3aTpaTaMu TpyJla Ha MEXOIEPaAlMOHHYIO TPAHCIIOPTUPOBKY JleTajeil
C coOuIoIeHreM TpeOOBaHMM TEXHUKU 0€30MaCHOCTH U TIOKapHOM OXpaHbl, a TaK XKe

3(PEKTUBHBIM UCTIOB30BAHUEM MPOW3BOCTBEHHOM IIOMIAIH.
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Merannopexxyuue CTaHKd MOpPOU3BOJCTBEHHBIX YYAaCTKOB MOTYT OBITh
pPAacCloJIOKEHBl 10 IPU3HAKY OJTHOPOJHOCTH 00paboOTKH, T.e. 1O BHUIAM
o0opynoBaHusl (TokapHble, (pe3epHble, NUTM(OBATBHBIE, CBEPIMIbHBIE U APYTrHe
IPYNNbl  CTaHKOB), W B  MOPSIKE MOCJICIOBATEILHOCTH  BBITIOJHEHUS
TEXHOJIOTUYECKOr0 Tpolecca, T.e. MO MOTOKY. PacronoxeHue o0OpyIOBaHHS IO
OJIHOMY M3 3THX CIIOCOOOB 3aBUCUT OT 00beMa U OPraHU3alMu IPOU3BOICTBA.

[To nmepBoMy crnocoOy, XapakTepHOMY [Jisi €IUHUYHOTO U MEJIKOCEPUITHOTO
MPOM3BOJICTBA, & TAaK € JJISI HM3TOTOBJICHHS OTHACIBHBIX JETAIEM B CEPUMHOM
MIPOU3BOCTBE, CTAHKM PACIONAraroTCs M0 MPU3HAKY OJHOPOTHOCTH 00pabOTKU s
OONBITMHCTBA THIOBBIX JeTajeil. Tak B Havyale MPOU3BOJICTBEHHOIO Ipoliecca s
00pabOTKM 3aroToBOK, MMEKIMUX (OpMy Tel BpallleHUs, OOBIYHO pa3MElaloT
TOKapHbI€ CTaHKH, a MPU 00pabOTKe MIOCKUX 3arOTOBOK- MPOJIOIBHO- CTPOTOJIbHBIE
U TpoJoibHO- (pe3epHble. [Ipu pa3MelnieHUu CTaHKOB HUCXOJSAT HE TOJBKO U3
OCYILIECTBJICHUS MPSIMOTOYHOCTU JBHKEHHUSI 00pabaThIBa€MbIX 3aroTOBOK, HO U U3
3(PEKTUBHOCTU HCIOIB30BAaHUSA TOJAKPAHOBBIX IUIOMIAJEH W TPAHCHOPTUPOBKHU
CTPYKKH C YEPHOBBIX onepauuid. Kak nmpaBuiio, CTaHKH JJIsI OTAECIOYHBIX ONEpaluid
pacrnoJiararoT B KOHEYHOW YacTH y4yacTKa, 3aBepluasi mpouecc oopaboTKH Ha TaHHOM
y4acTKe.

B cpemneit wactm ywacTka OOBIYHO pacrojaraiT Trpymmbl (ppe3epHbIX,
3y0odpe3epHbIX M CBEPIUJIBHBIX CTAaHKOB, TaK Kak JJisi OOJBIIMHCTBA THUIOBBIX

neTaﬂeﬁ O9THU BHU/bI 06pa6OTKI/I ABJIAIOTCA IIPOMCEIKYTOYHBIMU.

HOPAAOK BBIIIOJTHEHUA PABOTbDI

1. OnpenenuTs KOJMYECTBO CTAHKOB MO OmNepanusM U Ko3QQUIMEHT

3arpy3Ku 000py0BaHUSL.

2. OnpenenuTh KOJTUYECTBO OCHOBHBIX U BCTIOMOTATEIIbHBIX Pa00UnX
3 [TocTpouts rpaduk 3arpy3ku 060py10BaHUS.

4. OnpenenuTs MII0MAAb Y4acTKa.

5 Pa3zpaboTaTh miIaHUpOBKY ydacTKa 1exa.
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HNPUMEP BBITIOJIHEHUSA PABOTDI:
Hcxonublie 1aHHbIe:
Jeranb- Kpyr
Macca-16 xr
Pexxum paboThI- IBYXCMEHHBIN
I'opoBas nporpamma-23500 .

TexXHOTOTMYECKUH MPOoLECC

Ne | HaumenoBanue | O6opyaoBaHue Tn.z., | T wr, | Pa3psan

N\l | onepanuu MUH | MHH. | pa0OTbI

1 Tokapnas TokapHo-  BuUHTOpe3HbIE  Mox | 26 7,33 3
16K20

2 ToxapHas TokapHO- BUHTOpE3HBIN | 20 5,81 3
Mon.16K20

3 ®pe3epHas BeprukanbHo- bpe3epHbiii | 16 3,1 3
Mon.6A 1211

4 ®pesepHas BepruxkanbHo- dbpesepHsiii | 18 5,26 3
Moxa.6A 1211

Omnpexaenenrne KOITUYECTBA CTAHKOB U KOAG(DUIIHEHT 3arpy3Ku 000pyA0BaHUS

__ Nrop -Tuik

Fna-60 (1)

I'ne: Nrop - ronoBas nporpamma BbIITyCKa U3IE€IUN, HIT.

Cp

TIIK - MTYy4YHO-KaNBKYJISILMOHHOE BPEMSI, MUH
Fn - nelfictBurenbHblil TogoBoM PoHI BpeMeHU 0a00Thl 000PY10BaAHHUS
= 4015 4gac
T mw-x= T wr+ Tus/n,., (2)

Hsan =(N - £) /D 3)
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['ne t — konmuecTBO IHEN, HA KOTOPBIX HAJI0 UMETH 3arac JIeTaliei,
t =5 guen
®d-konmdecTBO padbouux gHel B roay, G=260 qHei

Koaddumment 3arpy3ku o6opynoBaHus onpeaeisieTcs mo hopmyiie:

K3= Cp/Cnp (4)

['ne Cp — pacueTHOE KOJIIMYECTBO 000PYIOBAHUS

Crip - mpUHATOE KOJIMYECTBO 000y I0BaHUS

PacuetHbIe JaHHBIC 3aHOCHM B Ta6J'IHI_Iy2

HaumenoBanue T mwr. ko | KonnuectBo 000py10BaHUs Koaddumment
ornepanuu MUH Pacuernoe [TpunsToe 3arpy3Ku
Toxkapnas 16K20 | 7,35 0,7 1 0,7
Tokapnasl6K20 | 5,83 0,63 1 0,63
®pesepHad 3,11 0,6 1 0,6

6A1211

O®pezepHas6A 1211 | 5,28 0,6 1 0,6

Ornpenenenre KOJIMYECTBA OCHOBHBIX U BCIIOMOTATEIIBbHBIX Pab0UnXx
OcHoBHbIe padoune: P = Q/Fx
I'ne : Q - Tpy10eMKOCTh MPOrpaMMbl B HOPMO- Yacax
Q=N-Twr (uac) /xH
Ku=1
Fn - nefictBuTenbHBIN TO0BOM (HOH BpeMEeHH paboThl pabounx
Fn = 1860 uacoB

Wnu xonndecTBo pa60‘II/IX MCCT U KOJIMYCCTBO CMCH

()

(6)

BcnomorarenbHbie pa6011He IMPUHUMAKIOTCA B IIPOLCHTAX OT KOJIUYCCTBA OCHOBHBIX

pabouux.

Cepuitnoe npon3BoACcTBO- 15%
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MaccoBoe npou3oacTBo- 50%

Pocy = 8vea. Peen = Evea.
o L '"‘”1‘""‘ _ |
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I'paduk 3arpy3ku o00pynOBaHUSI.

[TaGH - yyGEMAT  Dag  pacimom pesnOie  [PHTEpG

1

8000 i - goop

[Tnan yyactka Juisi paACCMOTPEHHOTO IPUMEpa.

BOITPOCHI IJ151 CAMOITPOBEPKH

1. Kak pacniosnraercs 000py10BaHUE B €AUHUYHOM IIPOU3BOJCTBE?

Kaxk PacnojIoracrca 060pyz[013aHI/Ie B MaCCOMOM IIPOU3BOACTBC

A O

B kakux ciyyasix Ipou3BOJIUTOCS AOTPy3Ka 000py10BaHusA?

JOMAIIHEE 3ATAHUE

1. 3akoHYUTH OPOpPMIIEHUE OTUETA IO MPAKTUYECKOMY 3aHSATHIO

Kaxoe o6opynoBaHue npuMeHsIETCS B MACCOBOM TIPOU3BOJICTBE

UYTto Takoe TakT BbITyCKa u3aenuii? @opmyia Jjisi OnpeeieHus TaKTa.
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2. TloaroToBUTHCS K Caue OTYETA MO MPAKTUIECKOMY 3aHSITHIO
CXEMA OTYETA
Tema u tienp 3aHATHS
HcxonHbple naHHBIC
Pacuet o0opynoBanus
Pacuer xoaddurmenta 3arpy3ku 000py0BaHUs
PacueT 0CHOBHBIX M BCITOMOTATEIBHBIX Pab0UIMX
Omnpenenenne MPoOM3BOACTBEHHON TUIOMIAAN
[TocTpouts rpaduk 3arpy3ku 000pyA0BaHUS
CocraBuTh TJIaH ydYacTKa OOOpYJOBaHUS C YyKa3aHHUEM OCHOBHBIX pPa3MEpOB
pacmnoioxkeHus: 000PyI0BaHUS.
OTBeTHI Ha KOHTPOJILHEIE BOITPOCHI

BBIBOI[I)I H IIPCOJTOKCHUA
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BAPUAHT 1

Jlerainb- mecrepHs

NCXOIHBIE JAHHBIE

Tum npon3BoacTBa- CEPUNHBIN

PexxuM paboThI- TBYXCMEHHBIM

I'onosas nporpamma-20500 .

TeXHOIOTHYECKHI TTPOIIECC

No | HanmeHoBaHue O6opynoBaHue Tm.3., T Pa3zpsin
n\I | onepauuu MUH mT, | paboThl
MUH.
1 | ABromaTHO- TokapHasa | TokapHo- BepTHK. | 19 2,9 4
[TonyaBTomar 12846
2 | l'opuzonTanpHO- ["opu3oHTaNBHO- 16 0,57 |3
MPOTSKHAS npoTsikHON 7AS510
3 | TokapHo- TokapHO- BHHTOpPE3HBIN | 12 3,1 4
BUHTOpE3HAa 16K20
4 | 3ybopesHas 3yb6odpesepnsiit SE32 25 18,6 |4
5 | 3ybomeBeHroBaibHas | 3yOOIIEBEHTOBAIbHBIN 32 13,5 |4
bA714
6 | ToxapHo- TokapHOo- BuHTOpPE3HBIN | 14 3,1 4
BUHTOpE3HAas 16K20
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BAPUAHT 2

JleTaib- MOBOJIOK

Tun nmpou3BOACTBA- CEPUNHBIN

PexxuM paboThI- IBYXCMEHHBIM

I'opoBas nporpamma-26000 .

TeXHONIOTUYECKUU TTPOLIECC

Ne | HaumenoBanue | OGopyaoBaHue Tr.3.,, |T wr, | Pa3psan

n\IT | OTIepaIuu MUH MHUH. | pabOThI

1 | Tokapnas TokapHo- BUHTOPE3HBIN | 27 842 |3
16K20

2 | Tokapnas Tokapno- BUHTOPE3HBIN | 18 2,23 3
16K20

3 | TokapHas Tokapno- BUHTOPE3HBIN | 16 2,4 3
16K20

4 | Pactounas KoopaunatHo- pacrouHon | 28 21,6 |3
26K20

5 | Tokapuas Tokapno- BUHTOPE3HBIN | 18 239 |3
16K20

6 | ToxapHas Tokapno- BUHTOPE3HBIN | 16 4,21 3
16K20

7 | Ulnudosansuas | KpyrnouumdoBansHbii 12 3,48 |4
3b161

8 | TokapHas Tokapno- BUHTOPE3HBIN | 28 11,8 |3
16K20
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BAPUAHT 3

Jleranb- poTOp BEAyIIUM

Tun nmpou3BOACTBA- CEPUNHBIN

PexxuM paboThI- IBYXCMEHHBIM

I'oposas nporpamma-28000 mmiT.

TeXHONIOTUYECKUU TTPOLIECC

Ne | HaumenoBanue O6opynoBanue Tz, | T Paspsin
n\IT | OTIepaIuu MUH | IIT, | pabOThI
MUH.
1 | ®pesepHo- ®pesepHo-1ieHTp. MP-73 | 22 1,5 3
LEHTPOBaJIbHAS
2 | Tokapno- TokapHO- BUHTOpE3HBIN | 18 6,8 3
BUHTOpE3HAas 16K20
3 | 3ybodpesepnas 3yb6odpesepanie SE32 21 6 4
4 | IIputupounas [IpuTrpoUHBIiA s | 18 1,2 3
1eHTpoB 3922
5 | Topuenumdonanbhas | TopuenuindoBanbHbINA 18 92 |4
3T161
6 | 3yOoieBUHroBajgbHas | 3yOOIIEBUHT OBATIBHBIH 25 11,3 |4
5B833
7 | HnoHo4HO- nonouno- Qpesepusrii | 14 45 |3
bpesepHas 692A
8 | CBepnuibHas CaepmiibHbiii 2H112 12 2,5 3
9 | TopuenundoBanbHas | TopuenuindoBaIbHBIM 33 9,8 5
3T161
10 | Cynepdunuiinas Cyneppunumnsiii 38706 | 17 3,5 5
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BAPUAHT 4

Jeranb- kopIryc

Twun nmpou3BoOACTBA- CEPUNHBIN
PexxuM paboThI- IBYXCMEHHBIM
I'onosas nporpamma-2700 mt.

TeXHONOTMYECKUH TTPOLIECC

Ne | Haumenosanue | O6opyioBanue Tr.3.,, | T mwr, | Pa3spsn

n\IT | OTepaluu MUH MUH. | pabOThI

1 | Tokapnas TokapHO- BUHTOPE3HBIN | 25 8,7 3
16K20

2 | Tokapnas TokapHo- BUHTOPE3HBIN | 23 6,9 3
16K20

3 | PacTtounas KoopaunatHo-  pactous. | 18 0,81 3
B450A

4 | TokapHas TokapHO- BUHTOpE3HBIN | 20 3,86 |3
16K20

5 | Tokapnas Tokapno- BUHTOPE3HBIN | 22 11,89 |3
16K20

6 | ®pesepHas BeprukansHo- ¢pe3epHsiii | 18 7,88 3
6111311

7 | Tokapnas TokapHO- BUHTOPE3HBIN | 18 4,61 3
16K20

8 | CeepnunbHag | PagmanbHo- cBepamibHBbIMA | 11 0,89 |3
2HS55
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JIABOPATOPHAS PABOTAN:1

Tema: IIpoekTHpOBaHMe onepanuu, BbINOJHAEMON HA TOKAPHOM CTaHKe €
YIry.

IIpoao/KuTEILHOCTD 3aHATHS: 2 Yaca

Heas 3austusa: IIpuoOpereHne HaBHIKOB B pa3pabOTKe U COCTaBICHUU
TEXHOJIOTUYECKOT0 MaplIpyTa TOKapHO o00paboTku neramu «Bamy» U B
ONPENCTICHNN PEKUMOB pe3aHus il ToOKapHoro cranka ¢ YUIIY. O3HakOMUTBCS C
IpUHITUTIAaMU PaOOThI U HaJaAKoM TokapHoro cranka ¢ UITY monenu 16K20D3C5

MATEPUAJIBHOE OBECIIEYEHHUE

1. TIpopaGoTanHblil yepTex neranu «Bam» ¢ MpoOCTaHOBKON pa3MepoB OT OAHOU
0a3bl.

HcxonHble naHHbIE 10 3aTOTOBKE, MaTEepUaly, KPENJIEHUIO 3arOTOBKH.
TexHuueckas xapakrepuctuka cranka moxaenn 16K20P3C5

HopmatuBHO- cripaBo4Has JirepaTypa

UepTeKkHbIE NPUHAIIIEKHOCTH

A

MuUKpOKaNbKYJISITOPBL.

Yka3aHusi HA TOT TeOPeTHYECKUIT MaTepPUaJl, KOTOPbIil 10/12KeH ObITh
NpopadoTaH NMPHU MOATOTOBKE K NPAKTHYECKOMY 3aHATHIO Nel.

l. be3bsasprunbiii, B.®. OCHOBBI TEXHOJOTMU MAIIMHOCTPOCHHUS:
y4eOHUK JIJIs BY30B [DJEKTPOHHBIA pecypc] : yued. — DeKTpoH. gaH. — MockBa:
MammHocTpoeHue, 2018. — 598 C. — Pexum JOCTyTa:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. ITectroB C.II. IlpoekTMpoBaHME TEXHOJIOTUYECKUX IPOLIECCOB
0o0paboTkm gneraneid Ha crtaHkax ¢ UITY: YuebHoe mocobue. — Yemssounck: 3.
IOVYpI'Y, 2000. — 66 c.

3. ABepuenkoB B.U. «IpoekTupoBaHHe TEXHOJOTMYECKUX MPOLIECCOB

00paboTku Ha crankax ¢ UIIY» : yue6. mocodue/ B. 1. ABepuenkos. - bpsiack: 13-
Bo BUTM, 1984. - 84 c.

4. HopmaTtusl pesxxuMoB pe3anus pu padoTe Ha ctankax ¢ UITY, 1985
, 4acTh 1

HOPALOK BBIIIOJIHEHUSA PABOTDBI

1. PaccmoTtpets uepTex (3CKU3) AeTaiu, MpOoaHAIM3UPOBaTh KOHCTPYKIIMIO
JETHJIM U TUIl IPOU3BOJICTBA. Y CTAaHOBUThH BUJI U CIIOCOO MOJIyYEHUS 3arOTOBKH, €€
pa3Mepsl, ONPEACIIUTh MPUITYCKU MO 00pabOTKY.
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2. O6ocHOBaTh BHIOOP TOKAPHON OOpaOOTKM C MCIIOJIB30BAHUEM CTaHKa C
UITY u TexHonornyeckux 0as.

3. N3y4uTh MO cIpaBOYHHKAM M 10 pacCMaTpUBAEMOMY MPUMEPY CXEMBI
HaJlaJ0K Ha 00pabOTKy BaJIOB HAa TOKApHBIX cTaHkax ¢ UITY

4. BriOpate 000pynOBaHHE, TEXHOJIOTMYECKYIO OCHACTKY, PEXYLIUH,
KOHTPOJIBHO- U3MEPUTENBHBIN U BCIIOMOTaTeIbHbII HHCTPYMEHT.

3. Pazpabotath copeprkanue onepanuu TokapHoi ¢ UITY.

6. Bpmmonnute cxeMy Hamagku TokapHoro cranka ¢ YIIY Ha

pa3pabarpiBaEMyI0 TEXHOJIOTUUECKYIO OTIEpaIUIO.
7. OnpenenuTh pexXUMbl PE3aHUS MO KAKJIOMY U3 MEPEXOJI0B, C PACUETOM
OCHOBHOI'0 TEXHOJIOTMYECKOT0 BPEMEHH IO MEPEX0JaM U B LIEJIOM Ha BCIO ONIEPALHUIO.
8. 3anoJHUTh, MAPUIPYTHYIO, ONEPAIMOHHO- TEXHOJOTMYECKYI0 KapThl U
KapTy 2CKMU30B Ha pa3pabOoTaHHYIO oneparuio Tokapayto ¢ UITY.

BOITPOCHI IJ51 CAMOITPOBEPKH

3aroToBKH NMPUMEHSEMbIE JUIsl TOKAPHBIX cTaHKOB ¢ UITY

Cucrtembl KOOpAUHAT JIJ11 TOKapHOro ctanka ¢ UITY

[IpucnocoOieHus A KperieHus 3aroTOBOK.

Oco0EeHHOCTH KOHCTPYKITUHU PE3IOB I TOKapHBIX cTaHKOB ¢ UIIY.
TexHonornyeckre 0COOEHHOCTH TOKapHOW 00paboTKM Ha cTtaHkax ¢ UITY
TuIoBbIe CXEMBI TPOEKTOPUM UHCTPYMEHTA.

NNk L=

OcobeHHOCTH BBIOOpa peXUMa pe3aHus MpPH TOKApHOW oO0paboTke Ha
crankax ¢ UIlY

8. TumnoBkie cXeMbl TPOEKTOPUI UHCTPYMEHTA.

9. OcobeHHOCTH BBIOOpa pEKMMA pe3aHusl MPU TOKAPHOH 00paboTKe Ha
crankax ¢ YUIlY.

JOMAIIHEE 3ATIAHUE

1. 3akoH4UTH OOpMIICHUE OTYETA MO JAOOpaTOPHOI padboTe
2. TloAroToBUTHCS K cllaue OTYETA MO IAHHOMY MPAKTUYECKOMY 3aHSATHIO.
3. TlpopaGotaTh moBTOpHO Temy: « TokapHas 06padoTka Ha ctankax ¢ UITY»

CXEMA OTYETA
Tema: [IpoexTupoBanue oneparuu, BEIIOIHIEMON Ha TOKapHOM cTadke ¢ UIIY.

Heanb 3ansaTus: [IpuoGpereHne HaBBIKOB B pa3pabOTKE U COCTABIICHUU
TEXHOJOTMYECKOro MapiIpyTa TOKapHO 00paboTku netanu «Bamn» u B
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ONpeJICTICHUHN PEKUMOB pPe3aHus Ji1 TokapHoro ctanka ¢ UITY. O3HakoMuThCS ©
npUHIMIAMU paboThl U HaJaaAKoM TokapHoro cranka ¢ UITY monenu 16K20D3C5

MATEPUAJIBHOE OBECIIEYEHHE

1. TIpopabGoTaHHbIiil uepTex aeTanu «Bam» ¢ npocTaHOBKON pa3MepoB OT OJTHOU
0a3bl.

Hcxonnple naHHbIE 10 3aTOTOBKE , MAaTEpUaly, KPENJIEHUIO 3arOTOBKH
TexHuueckas xapakrtepuctuka ctanka mojaenu 16K20D3C5

HopmartuBHo- cipaBouHas tureparypa

YepTeKHbIE NPUHAIIEKHOCTH

MUKpOKaIBKYJISATOPBI.

AR A T

BBITIOJTHEHUE ITYHKTOB 3AJAHUS K JIABOPATOPHOM PABOTE
COI'JIACHO IIOPAJKA BBIIOJIHEHM A PABOTEIL.

MPUMEP BBIIIOJHEHUS JABOPATOPHOM PABOTHI Nel

Hcxoanbie 1aHHBIE:

Oo6pabareiBaeMas netanb- «Banuk pe3b0oBoi» (mepepaboTaHHBIN YepTEeX C
IPOCTAaHOBKOW pa3MepoB OT JIaHHOM 0a3bl, JaH Ha pucyHKe). MaTtepuai — craip 45,
G B- 75 krc/ MMm. 3aroroBka — nmpokat @ 70 MM 00BIYHOM TOYHOCTH, 1= 115MM.
[Tpumyck Ha moape3anue Topua h = 3 mm. Cranok mogenu 16K20D3CS.

Kpemnienue 3arotroBKM B TPEXKYJIAYKOBOM CAMOLIEHTPYIOIIEMCS TATPOHE C
YIIOPOM B YCTYIl pACTOYEHHBIX KYJIa4KOB.

Ha3znauaem TeXHOJIOrMYECKUIl MaplIpyT TOKApHO 0OpadOTKHU.

[NEPEXO/IbI:
1. VY CcTaHOBUTH, 3aKPENUTH U CHAThH 3aTOTOBKY.
2. [Tonpesats Topen HauepHO B pazmep 113 mm. [lia nepexonos 2 u 4 pesenn

(BcTaBKa) MPOXOHON YHOPHBINA TpexrpanHbid ¢ mnactunkor TS K10 AP-714

3. [Toapesars Topelr HaunucTo B pazmep 112 MM u 00TOUNTH hacky 2x45.
Jlist nepexonioB 3 u 5 pesen (BCTaBKa) KOHTYPHBIA YIOPHBIN C MapajuiesiorpaMHOR
mnactuako T15 K6
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4. Tounts Mo Bepxy @24, konyc ¢ P30 Ha
?40.940u paguycHble Iepexo/ibl HAYEePHO C OCTaBJIeHHEM MPUIyCKa HA YUCTOBYIO O
5. Touuts no Bepxy @24, xonyc ¢ $30 na 40. P40_, ;¥ paguycHble
nepexobl HAYUCTO.
6. [IpoTaunThk KaHaBKY IHUPHUHOU B= 3 MM 70 22 MM B pasmep 80 MM OT
neBoro Topua. Pesen (BcraBka) npopesnoi T15K6, B= 3 mMm.
7. Hapesatb pe3nby M24x1,5 Ha pyiuny 29 mm. Peserr (BctaBka) pe3p00BOif
T15 K6 AP-704.
70-24=46 mm:2=23 MM

5 yux4 mMm = 20 MM

HepH. {1 y4.X 2ZMM = 2 MM

— {1 y4.X IMM = 1MM

METOJUYECKHUE PEKOMEHJALIMMA 110 TABJIMYHOMY HA3HAYEHUIO
PEKUMOB PE3AHUSA ITPU TOYEHUMU.

1.0npenesienue riyOuHbl pe3aHus, MM.

— IIpu nojpe3ke Topua:t=h, MM

. D—d
- TIPU TOUCHUH IUTMHAPUYECKUX TOBEPXHOCTEH : , t=—— MM

I'ne
D — nuameTp 3arotoBku, MM
d - tnameTp aeranu, MM

2.0npeaesieHne Moga4Ym Ha 000POT 3aroTOBKM MM/ 00.
So=S; - Ks (1)
rae So — rabauyHoe 3HaueHue noaaun, Mm/o0 [JI4 ¢.5 kapra 21]
[JT4 ¢ 18 kapta 30]
Ks - monpaBounsie kounrentsr Ha nonavy| JI4 ¢ 6 kapra 21]

[ JI4 c.19 kapra 30]

Ompenenenne CKOPOCTH PE3aHMs], M\MHH
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Vp=Vi- K,, M/ mun (2)
Vi - TabnmyHoe 3Ha4YE€HHE CKOPOCTH pe3BHUA, M/MuH[ JI4, c.22 kapta 32]

K, - monpaBounbie kK03(pPuLIMEHTHI Ha CKOpPOCTh pe3anus [ JI4 c. 23 kapta 32]

Onpenenenre 4acToThl BpallleHUs! IIMUH/EIS, N, MUH- |

2%
1000Vp o1 3)

My nD

KoppektupoBka pacyeTHOW 4YacCTOThl BpAIIEHUS IINUHIAKIS [0  [aclopTy
CTaHKa: N, — Ny, T.C. ONPEICICHUE ICUCTBUTCIBHON YaCTOThI BPAIICHHS IIITHHICIIS.

Omnpenenenue NeHCTBUTETBLHON CKOPOCTH pe3anus, M\MUH.

T'D'n
Vs = 2 = MM/MUH (4)
1000

Omnpexenenue ckopocTu nogauu, Vs Mmm/ MUH
Vs = S0 - ny, M\mun (5)
[IpoBepka ycTaHOBIEHHBIX PEKUMOB pE3aHUs
Np < Numn
Np - MomtHocTs pe3anusi, KBT [ JI4 c. 24 kapra 33]
Nin - MomuocTh mmuaaenas, KBT
Nuin = Nap - n, kBT (7)

N3 - MOIIHOCTH DJJEKTpOJABUraTenas TOKapHoro cranka ¢ UYIIY wmog.
16K20D3C5; Napg = 11kBT

N- K. 1. ctadka (= 0,85)
N =11 0,85=9,35 kBt

OnpeneneHre OCHOBHOIO TEXHOJIOTMYECKOTO BPEMEHHM Ha NEPEXOAbl TOKApHOMN
onepauuu ¢ UITY

L .
TOH—%'I,—,MI/IH (8)
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I'me L - nyTh npoxoaa MHCTPYMEHTA, MM
L=y+I1+A, Mm

I'ne y + A — Bpe3anue u nepeder MHCTpyMEHTa, MM
y+A=5.6 Mm

| - nmuaa oOpabareiBaeMOl TOBEPXHOCTH, MM

[ - KOJIMYECTBO IIPOXOJ0B

OmnpenensieM pe:xUMbI pe3aHus MO0 BCeM NepexoaaM onepanuu Tokapuou ¢ YIIY
Ilepexon 2 Iloape3ats Topen HaUuepHO B pazmep 113 mm

t=2 MM
So=S1-k~=0,75- 1- 1 -0,7=0,53 mm/00
Vp=V1k~=82-1-1-1,25-1,2=123 m/mun
.~
n, — Ng (10 MacnopTy cranka ny=>500 mMuH-1)
TD'ny 3.14:70-500__

Vs = = 110 Mm/mMuH
1000 1000

Vs = S0 - ny= 0,53 -500 =265 Mmm/mMuH
Np = 49 kBT , Nuun=9,35 kBt, T.¢e Np < NI pexXuMmsl pe3aHus

N k=

OIITUMAaJIbHBI

9. Tom=—-i=—>.1=0,15 mun.
Vs 265

Ilepexon 3 Iloape3aTh TOpen HaYUCTO B pa3Mep 112 mm

t=1 MM

So=S1-k~=0,41- 1=0,41Mmm/00

Vp=VI1k~=94-1 -1,54 - 1,25- 1,2=217 m/mMun
_1000'Vp _ 1000-217p _

P " = 31270 0%/ MHH-!

n, — Ng (110 MacnopTy cranka ny=800 MuH-1)
_ mDmny _ 3.14-70-800

Vs = 000 = 1000 176 m/Mun

Vs = S0 - ny= 0,47 -800 =376 Mmm/MuH

Np=5,8 kBT 1.e Np < Nun pexXuMbl pe3aHusi ONITUMaIbHbI

e A i
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9.

L . 40
Ton=—-i=—"-1=0,11 mun.
Vs 376

IMepexon 4 Touuts moBepxy @24, xornyc @30 Ha P40 u paguycHbIC TIEPEXOIbI

HA4YUCTO C OCTABJICHUEM IIPHUITYCKa HA YUCTOBYIO 00pabOTKYy.

—
.

A e RO O S

A R

t=4mMm(i=5)
So=S1- k&= 0,65 1-1- 0.7 =0,46MM/00
Vp=VI1k=77-1 -1-1,25=96 m/mMmun

__ 1000-Vp _ 1000-96p _ R

P~ mD 31470 437 v

n, — Ny (10 macnopty cranka ny=400 mun-1)

_ mDmny _ 3.14:70:400
Vs = 000 = 1000 88 M/MHuH
Vs = S0 - ny= 0,46 -400 =184 mm/MuH
Np=4.9 kBT 1.e Np < Nin pexXuMbl pe3aHusi ONTUMAIbHbI

L . 68
Ton=—-i=—"+5=1,85 mun.
Vs 184

t=2mMm(i=1)
So=S1- k= 0,75 1-1- 0.7 =0,53Mm/06
Vp=V1k~=82-1 -1-1,25=102.5 m/mun
)= OO i
n, — Ny (10 macnopty cranka ny=400 mun-1)
wDny _ 3.14:70:400

Vs = = 88 M/MuH
1000 1000

Vs = S0 - ny3= 0,53 -400 =212 mm/mMuH
Np=4.1 kBT 1.e Np < Nin pexxuMbl pe3aHusi ONTUMATIbHbI

L . 98
—=—+1=0,46 MuH.
Vs 212

T on =

Ilepexox S Touute nmoBepxy , koHyc 30 Ha 40,; U paauyCHBIE MEPEXOIBI

Ha4YuCTO

l.

2
3
4.
5
6

t=1 MM
So=S1- k= 0,47- 1=0,47MMm/00
Vp=VIk=94-1 -1,54-1,25=181 m/mun

1000-Vp  1000-181p
= = =823 muH-'!
p 19)) 3.14-70

. Ny = Ny (110 macmopty cranka ny=800 Mun-1)

mDng  3.14-70-800
Vs = = = 176 M/MUH
1000 1000
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7. Vs =80 - nyz= 0,47 -800 =376 mm/MuH
8. Np=5,8 kBT 1.e Np < Nun pexXuMbl pe3aHusi ONTUMAIbHbI

9. Tom == i=—2.1=0,26 MmuH.
Vs 376

Ilepexox 6 IIporounTh KaHaBKy IMPUHOM =3 MM 10 22MM B p-p 80 MM OT
JIEBOT'0 TOpLA
l. =3 Mm

Vs = S0 - ny= 0,53 -1400 =119 Mmm/MuHu
Np=2.9kBT T.e Np < Nium pexumbl pe3aHusi ONTUMAIIbHbI

2. So=S1-k~=0,75- 1-1-0.7=0,085mMm/06 [ JI4, c.17 kaprta 29]

3. Vp=V1k~=121-1-1 -1,5-1,1=153 m/mun [ JI4, c.64 kapta 50]
1000-Vp _ 1000-153

4. np=——t=———2=0030 Mun-'

5. n, — Ny (10 nacnopry cranka ny=1400 mun-1)

6. Vs = 1200 _ 32PN 105.5 m/mun
1000 1000

7.

8.

9.

Ton = =+ i=— 1 =0,03 Mu.
Vs 119

Ilepexon 7 Hapeszats pe3ndy M24x 1,5 na qiune = 29 mm
1. So=P=1.5 mM/06

2. Vp==118 m/mMun
3. ny = 1000Vp _ 1000-118p _jspcc 001
mD 3.14:24

4. n, - na (Mo macnopry cranka ny=1400 Mun-1)
5. Vs = 120 _ SIAZMIM0_ 405 5 v/vum

1000 1000
6. Vs = S0 - ny=1,5-1400 =2100 mm/Muu
7. Np=2.9kBT 1.e Np < Nium pexxumsl pe3aHusi ONTUMAIIbHBI
8. Tom=—-i=—>-4=0,07 vun.

Vs 2100

Onpeneaurs CyMMapHoOe TEXHOJIOTHYECKOoe BpeMsi Ha ONepanuio
To=) To2 — 7=0,15+0,11+1,85+0,46+0,26+0,03+0,07=2,93 mun

144



M5 - aly

A /2
= — fﬂ ) B

el el
— 702
"'-._“"-‘

145



JJABOPATOPHAS PABOTANe2
IIpoxomxuTenbHOCTH PadoThI: 2 Yaca
Tema: [IpoekTUpOBaHMe ONlePALMU, BHINOJHIEMOH HA CBEPJMJIbHOM cTaHke ¢ UITY

Heab padoTbl: O3HAKOMUTHCSA C OCOOCHHOCTSIMU HOPMHUPOBAHUS U MOJTYYSHHS MPAKTHUYECKUX
HaBBIKOB MPY pacyeTe HOPM BPEMEHHU HA OIEpaInio CBepamibHYto ¢ UITY.

MarepunanbHoe ¥ TIOKYMEHTALMOHHOE o0ecrevyeHue:

WNHCTpyKIHs 10 BBITIOTHEHUIO pa0OThI
DcKu3 AeTanu
[TaciopTHbIe JaHHbIE cBepimiibHOTO cTanka ¢ UITY moxenu 2P13502.

b=

Kanbkynsarop.

YKA3BAHHUS HA TOT TEOPETHYECKHH MATEPHUAJ, KOTOPBII

JOJIKEH BbIThH INPOPABOTAH P MNOAI'OTOBKE K
JABOPATOPHOM PABOTE Ne2.

1. be3bsa3piubbiii, B.®. OCHOBbI TEXHOJOTMM MAIIMHOCTPOCHHS:
y4eOHHK Ui BY30B [DJIEKTpOHHBIN pecypc] : yued. — OneKTpoH. naH. — Mocksa:
MammHocTpoeHue, 2018. — 598 C. — Pexum JOCTyIIa:
https://e.lanbook.com/book/37005. — 3ar:. ¢ sxpana.

2. CunanteeBa H.A. «TexHudeckoe HOpMHUpOBaHUE Tpyda B
MalrHOCTpoeHun», M., 1986r.

3. OO1eMalMHOCTPOUTENbHBIE HOPMAaTUBBl BPEMEHU U PEXHMOB

pe3aHus 111 HOpMUPOBaHUS paboT , 4. 1 koHomuka, 1990 r.

BBIIIOJITHEHUE PABOTDI
Hcxoanbie JaHHbIE:
JleTansb:
Bun 3aroroBku:
Marepunai 3arOTOBKHU: I'oCT

Macca 3aroToBku m3= KT

Croco6 yCcTaHOBKH U 3aKPEIJICHUS 3arOTOBKHU:

Yucno geraneit B maptuu :ng= 100 miT.
OO611ee KOJIMYECTBO MEPEXOI0B oneparu N=
OCHOBHOE TEXHOJIOTUUECKOE BpEeMSI Ha olepaiuio ceepiiribHyto ¢ UITY.

To= MHUH
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1. OnpenejieHue MAIIMHHO- BCIOMOraTe/JLHOI0 BpPEeMEHH Ha OINepaluio
cBepanibHylo ¢ UIIY:
TmB= TmB;+TmMmB,+TMB3, MUH (1)
I'ne
T™mB|- BpeMsl Ha OJTHOBPEMEHHOE YCKOPEHHE MEepEeMEIeHUe pad0ounXx OpraHoOB CTaHKa
10 OCSIM X M Y; MHUH.
TwmB,- BpeMsi Ha MOJIBOJ MHCTPYMEHTA B 30HY PE3aHUS TI0 OCH Z, MHH.

TMB3- Bp€Msl yCTAaHOBOYHOE, MUH.

TmB= 0,03* (n+1)+..., Mun (2)
['ne n- KOMIMYECTBO MEPEXOA0B, BBHITOIHIEMBIX OJTHUM UHCTPYMEHTOM
Tme,= 0,03* n+..., MuH (3)
Twmss= 0,1*N, mun 4)

I'ne N- oO11iee KOIMYECTBO MEPEXOO0B OlEpaLUU.

2.0npenesieHne BpeMeHH HHMKJIA aBTOMATHYECKOW padoOThl CTAaHKA 10

nmporpamMme:

Tna=To+TwmB, Mun (5)

I'me To- 0CHOBHOE TEXHOJIOTUYECKOE BPEMSI HA CBEPIIMIIbHYIO ornepannto ¢ UITY, mun

3. Omnpenesnenue BO3MOKHOCTH MHOTOCTAHOYHOI'0 00C/TyKUBAHUA

T
SM = (TB;‘jl +1) + Kds, e1 (6)

I'ne

TBy — BcroMorarenbHOE BpeMsi Ha YCTAHOBKY M 3aKpeIIeHHWE 3aroTOBKHU, MUH [4.2
kapta 13 ¢.76...78]

K03 - xoaddunment nHopmansHOM 3ausTocTH. 151 cepuitHoro nmpousBojcta Kos =

0,85
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[Tpunumaem SM < 3 cTaHKa.

4. Omnpenenenne BcrnoMorateabHoro Bpemenun. Ha mnepexpsiBaemMoro

BPEMCHEM aBTOMATHYECKOM paﬁoTbI CTaHKa:

Te=TBy+TBon+TBU3M, MUH (7)

Ine

TBy- BcrioMoraTeabHOE BpeMsl Ha YCTAHOBKY Y 3aKPEIJIEHUE 3arOTOBKHU , MUH.

[4.2, kapta 13, ¢ 76...78]

TBom — BCIOMOraTeNbHOE BpEMS CBSI3aHHOE C onepanueit, muH [4.2, kapta 14 c. 79]
Tu3m- BcrioMoraTenbHOE BpeMs , ¢ KOHTPOJIBHBIMU u3MepeHusMu [4.2 kapra 15 ¢
84...89]

TBu3zm= T uzm*i, Mmun (8)

I'me i- KomM4ecTBO OTBEPCTHI OJJMHAKOBOM TPYIIIIHI.

5. Omnpenesnenne WTYYHOr0 BpeMeHH

a opr+a tex+aoTJ

Tmr= (Tua+Ts+KB)*(1+ 00 ), MUH 9)
I'ne
KB - k03¢ duiimeHT BcrioMorarensHoro BpeMeHu KB=1
a opr» - Y0 OT OINEPaTUBHOIO BPEMEHM COOTBETCTBEHHO Ha OPraHU3alMOHHOE ,

TEXHOJIOTUYECKOe O0CTyXKMBaHUE pab0ovYero MecTa U Ha OTIbIX JUYHBbIE HaJOOHOCTH
VICITOJIHUTEA.
a opr, @ IcX-[ 4.2, kapra 17, c. 91]

a o~ [4.2.k KapTa 18, c. 93]
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6.011pezle.11eHI/Ie MNOArOTOBUTEJIbHO- 3AKJIIOYUTEC/ILHOI0O BPEMECHUM:

Ts= T3+ T3+ Ths; (10)
I'ne
Tn3;- Bpemst Ha OpraHU3alMOHHYIO TOATOTOBKY, MUH
T3, — BpeMs Ha HallaJKy CTaHKa, IpUCIOCcO0IeHnid, nHcTpyMeHTa u [1Y; Mun
[ 4.2, kapta 24, c100]
Tn3; = Tmt- BpeMs Ha poOHY0 00pabOTKy JeTanu, MUH

7. OnpeneﬂeHne IITYYHO-KAJbKY/JIAIHOHHOI0O BPEMEHHA:

Tmxk=Tmr+ %, MUH (11)

I'ne

nd — gmcino neranei B naptun; nd = 100 mTyk
BOITPOCHI JJ1s1 CAMOITIPOBEPKHA

1.0co6eHHOCTH MPUMEHSIEMBIX TPUCTIOCOOICHH /IJIsl KPETIJIEHUs 3ar0TOBOK Ha
CBEPJIMJIbHBIX CTaHKax ¢ UITY

2. OCOOEHHOCTH MPUMEHSEMBIX PEXYUIMX HHCTPYMEHTOB, MPUMEHSIEMBbIX Ha
CBEPJIMJIBHBIX CTaHKax ¢ UITY

3. Kakuwe paBa BapuaHTa I[OCJIEIOBATEIBHOCTH TIEPEXOAOB CBEPIMIIBLHON
ornepanuu Bbl 3HaeTe?

4. KaxkoBO OCHOBHOE Ha3HA4YCHUE IPEABAPUTEIBHOIO LIEHTPUPOBAHUSA
OTBEPCTUH CBEPJIMIIbBHOU onepaunu ¢ UITY.

5. Kakue orBepcTusi (MEHBIIETO WM OOOJBIIEro JuaMeTpa)oOpadaThIBaOT B
MEPBYIO OUepe/ib?

6.Kakue MHOT0 nepexoaHble TEXHOJIOTHUYECKUE MEPEXObI BbI 3HAETE?

7. IlyTH NOBBILLIEHUS TPOU3BOAUTEIBHOCTH TPYAA U CTOUKOCTH UHCTPYMEHTOB

pu paboTe Ha cBepauiIbHOM ctanke ¢ UITY.
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JIABOPATOPHAS PABOTAN:3
IIpoxo/KUTEeILHOCTD 3aHATHSA 2 Yyaca

Tema: IIpoexTpoBanue 3y0o(ppe3epHoii onepanunu

Heab 3ansTusi: O3HAKOMHTBCS C METOJATHUKON IPOCKTUPOBaHUSA 3yOodpe3epHOit
ormepanui M ¢ MOPSIKOM O(QOPMIICHHS OINCPAIMOHHO- TEXHOJOTHYECKOW KapThl
MEXaHUYeCKO 00pabOTKH.

MATEPUAJIBHOE OBECIIEYEHHE :

1. JlanHble 0 geTany Wik pabounid yepTex 00padaTbiBaeMOi JIeTalH.

2. JlanHble O 3aroToBKE(BHJ, CIOCOO MONYYEHUs, Macca) WIM YEepTexX
3arOTOBKH.

3. MapuipyTHbIM TEXHOJIOTUUECKUH MpoIiecc 00pabOTKH 3aJaHHON JIeTaln

4. JlanHbIe O XapakTepe omnepauuu (YEpHOBaAs, YHUCTOBAsS, LIEPOXOBATOCTD,
CTENEeHb TOYHOCTH, THI MPOU3BOJICTBA U pa3Mep NapTuu 00padaThIBAEMBIX JETaNEH).

5. [Tacnopra u kaTanoru 3y0000padaThIBaOIIUX CTAHKOB.

6. CrannapTsl HA  PEXYIIU, KOHTPOJIbHO- U3MEPUTEINBHBIMN,
BCIIOMOTaTeJIbHbI HHCTPYMEHT U CTAHOYHbIE TPUCTIOCOOJICHUS.

7. biank onepanMOHHO- TEXHOJIOTMYECKOW KapThl HAa MEXAHUYECKYIO
00paboTKy JeTay.

8. W3meputenbHble  MHCTPYMEHTBHI-  (HAa3HA4yarOTCsd MO  YKAa3aHUIO
PYKOBOJIUTEIISA).

9. YeprekHble NPUHALIEKHOCTH- TUHENKA, TPEYTOJIBHUK, IUPKYJIb U JI.P.

YKA3AHUS HA TOT TEOPETHUYECKHUM MATEPHAJI, KOTOPBIA
JOJI’KEH BbITH INPOPABOTAH HPU HOAT'OTOBKE K
JIABOPATOPHOMU PABOTE Ne3.

1. be3bsa3piunblii, B.®. OCHOBBI TEXHOJOTMHM MAIIMHOCTPOEHUS:
y4eOHUK JJI BY30B [DJIEKTPOHHBIA pecypc] : yued. — DNeKTpoH. AaH. — MocKBa:
MairHocTpoeHue, 2018. — 598 c. — Pexum JOCTyma:
https://e.lanbook.com/book/37005. — 3ari. ¢ ’3kpaHa.

2. O6paboTtka wmetauioB pe3anueM. CnpaBouyHHMK TexHosora. Ilox
penaxuueit I'.A.MonaxoBa. M. «Maiunoctpoenue» 1974 r.

3. CopaBoyHHMK TexHoOJora- mamuHoctpourens. T.1  w3g.  3-e
nepepadoTaHHOE noJp pen. I'.A Kocumnoso, P.K.Muepsikona. M.
«MammnocTpoenue» 1972

4. CnpaBoYHMK  TEXHOJIOra-  MalIMHOCTpouTens, T.2  u3a.3
nepepadborannoe noxa pea. A.H. Manoga, M., 1972.

3. OO01eMallIMHOCTPOUTENbHBIE HOPMATUBBI PEXKUMOB pPE3aHUs IS

TEXHOJIOTMYECKOT0 HOPMHUPOBAaHHS padOT Ha METAI0 PpEeXYyIUX CTaHKax.
3y0Oope3Hbie, TOPU3OHTAIBHO- PACTOYHBIC, PE3bOOHAKATHBIE M OTPE3HBIC CTAHKHU,
M.,1974.
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6. OO0ueMaMHOCTPOUTEIbHBIE HOpPMAaTUBBI BpemeHU (s maHHOTO
THUIIa IPOU3BOICTBA).

7. B.B./lanuneBckuiti. TexHonmoruss mMammHOCTpoeHus, M., »Bricmas
mkosay, 1977

OBIIME W TEOPETUMYECKHE IOJIOKEHHUS TIO TEME
JJABOPATOPHOM PABOTBL.

BriOop Metona oOpabOTKH 3y0UaThIX KOJIEC HAXOAUTCS B HEMOCPEACTBEHHOU
3aBUCUMOCTH OT YCTaHOBJIEHHON HOPMBI TOYHOCTH PA3JIMYHBIX WX DJIEMEHTOB, a TaK
e OT OCHOBHBIX TPeOOBaHUI K MepeadaM B IIPOIECCe IKCILTyaTallH.

3y0uaTsie Kojieca 00pabaThIBAIOT HA Pa3HOOOPa3HBIX 3y0000pabaThIBAIOIITHX
ctankax. 3yObs Ha KoJiecaX Hape3aroT ABYMs CIIOCOOAMU: HAKAThIBa€M U OOKATKOM.
3yboHape3aHue crocoOOM KOIMUPOBAHUS MOKHO HMCIOJHUTB: MOCIEI0BATEIbHBIM
Hape3aHHeM Ka)JIoro 3y0a Kojeca MOIYJbHON AMCKOBOW MITU MaJbIIeBOW (Ppe30oi Ha
YHUBEPCATHLHOM (pE3epHOM CTaHKE, OJHOBPEMEHHO JOJOJIEHHEM BCeX 3yOheB
KoJeca, OJHOBPEMCHHBIM TIPOTSATHBAHHEM BceX 3yObEB Kojieca, KPYTOBBIM
npotrsruBadreM. Crmoco0 KOMUPOBAaHUS MPUMEHSETCS TJAaBHBIM 00pa3oM TIpH
M3TOTOBJICHUH 3y0UaThIX KOJIEC HEBBICOKOW TOYHOCTH.

CoBpeMEHHBIM, TOYHBIM W TIPOU3BOJMTEIBHBIM CIOCOOOM H3TOTOBJICHUS
3y04aThIX KOJEC SIBISCTCS Hape3aHwe 3yObeB IO CMOCO0y OOKAaTKH YepBIYHOU
dbpe3oi, KPyribIM J0JI0SKOM, TPUOSHKOM, 3yOOCTPOTalbHBIMH PE3IaMH, PE3IOBOM
rOJIOBKOM, HAaKaThIBAHWEM 3y0UaThIMU BAIUKAMHU.

®pesepoBaHre 3yObeB IUIMHIPHYECKHX KOJEC W pEeK JHCKOBBIMH U
NaJdbIIEBEIMU  MOAYJIBHBIMH  (pe3aMu  MPEACTaBIsAeT Cco00il  Pa3HOBUIHOCTH
daconHoro (QpesepoBanus. Takoil crmoco0 NPUMEHAIOT B CAUHUYHOM U
MEJKOCEPUITHOM TIPOM3BOACTBE. B COBPEMEHHOM MAaNTHHOCTPOSCHUU TMPUMEHSIIOT
3y00/10710€KHbIE CTaHKH, TTPOU3BOIUTEILHOCTh KOTOPHIX 3HAYUTEIHHO BBIIIEC, YEM

Opu Hape3aHuu 3yObeB Ha (Qpe3epHbIX craHkax. @OpesepoBanue 3yObeB
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WIMHIPUYECKUX KOJeC YepBAYHBIMU (ppezaMu HauOoliee IUPOKO MPUMEHSIIOTCS B
IPOMBIILIEHHOCTH.

Ha 3y0odpesepHbix cTaHKax MOXHO MPOU3BOJIUTH Hape3aHue 3yObeB
NOMyTHBIM M BCTPEUHBIM (ppe3epoBaHMe; TpU ITOM MOMyTHOE (pe3epoBaHUe
s¢dexTuBHEE, T.K. OHO oOOecreuynBaer Oojee OJIaronpusiTHbIE yCIIOBHUS
CTPY>KKOOOpa30BaHHWs, MEHbIIIEE KOIeOaHUsl CUJ pe3aHus, MEHBIIINE BUOpAIUU TIPH
pE€3aHMM, YTO MOBBIIIAET CTOMKOCTh MHCTPYMEHTA U KayecTBO 00pabdaThIBaeMOi
MOBEPXHOCTH.

YepBsauHbiMU (Ppe3aMu Hape3aloT Kak MpsMble, TaK H KOCble 3yObs
MATUHApUYECKUX Kosec. st 00paboTKH KOHUYECKUX 3y04aThIX KOJIEC TMPHUMEHSIOT
3y0OCTpOrajibHbIe CTaHKH, pa0OTaloIIMe 0 METOy OOKATKA OJHOBPEMEHHO JBYMSI

pe3naMu.

HOPAAOK BBIIIOJITHEHUA PABOTbBI

1. PazpaboraTts omnepanuio mo o0paboTke 3yOheB 3aJaHHON JeTalu C
3aMOJTHEHUEM OTIePAIIMOHHO- TEXHOJIOTHYECKON KapThl.

2. M3yuutb UCXOAHBIE JAaHHBIC O JI€TallM, 3arOTOBKE, XapaKTepe Oreparuu
¥ BHECTH UX B OIEPALIMOHHO- TEXHOJIOTUYECKYIO KapTy.

3. JlaTb KkpaTkoe o0O0OCHOBaHHE Menoia OOpabOTKH 3yObeB 3adaHHOMN
neranu. CPopMyaupoBaTh HaMMEHOBAHHUE ONEpAIlMM U YCTAHOBUTH €€ COZepKaHHe
(KOJIMYECTBO YCTaHOBOK, IIEPEXO/I0B, IIPOXOAOB);

4. 3anucarh B ONEPALMOHHO- TEXHOJIOTUYECKYIO KapTy.

5. BriOpars 000pyaoBaHME, TEXHOJIOTMYECKYID OCHACTKY , PEXYIIMMA
MHCTPYMEHT M JlaTb KpaTkoe O0OCHOBaHME HX BblOOpa. IIpu BbBIOOpe cTaHka
He00X0uMO 0OpaTHTh BHUMAaHUE Ha TOYHOCTh 00paOOTKU 3yObeB 3aJaHHON JeTajH
U TOYHOCTh , KOTOPYIO MOXKET oOecrneuuTh BHIOpaHHBIH CTaHOK, a TakK XKe
MUHUMAaJbHbIE U MaKCUMaJbHBIE pa3Mepbl U MOIYJb 3yObEB 3aJaHHOM JeTalu.
VYcTaHOBKa M 3aKpeIJIeHHE JeTald Ha CTaHKe IPOM3BOAMUTCS , BBIOOP KOTOPOTO

3aBUCHUT OT 0a3MpYIOIIUX MOBEpXHOCTEH oOpabarbiBaeMoit Aetanu. Ecnu ycraHoBka
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JIETaIM TPOU3BOJUTCS IO OTBEPCTHUIO, TO B KAYECTBE MPHUCTIOCOOICHUS] HEOOXOIUMO
BBIOpATh KECTKYI0 M Pa3KUMHYIO ONpPaBKYy C MHEBMO- WM THUIPOIPPUBOAOM (B
3aBUCMMOCTH OT KOHCTPYKIMHM cTaHka). [lpm ycTaHOoBKe neTaqM B IEHTpax
MPUCIIOCOOJICHUEM MOTYT CIIY>KUThb IIEHTpa C IMOBOJKOBBIM YCTpOHCTBOM. BbIOOp
PEXYIIETO0 WHCTPYMEHTA 3aBUCUT OT CTENEHHW TOYHOCTH 3yOheB 0OpabaThIBaeMoOii
JeTaqd W BEJIWYMHBI MOAYJA. BcmomorarenbHbIE HHCTPYMEHT BBIOMpaeTCcs B
3aBUCUMOCTH OT IOCAJOYHOIO MECTAa CTAaHKA M MOCAJOYHOI'O OTBEPCTHUS PEKYILETO
UHCTpyMEHTa. M3MepuTenbHbIi HHCTPYMEHT BBIOMpAETCS B 3aBUCUMOCTH  OT
KOHTPOJIMPYEMBIX TTApaMETPOB 3y0OUaTHOTO KOJieca.

6. BrInosHUTH OniepalimoOHHO- TEXHOJIOTHYECKUN 3CKU3 Ha KapTe 3CKU30B U
cxeM B cooTBeTcTBHM ¢ Tpeboanusimu ['OCTa 3.1104-88.

7. BriOpaTh pexumbl pe3aHusi, ONEpalui0 U 3aHECTH WX B ONEPaIlMOHHO-

TCXHOJOTHUYCCKYIO KapTy.

BOITPOCHI IJ51 CAMOITIPOBEPKH

1. Kaxkue BbI 3HaeTe MeTO/1bl 00pa0OTKH 3yOhEB 3yOUaThIX KOJIEC?
2. JlaiiTe TEXHOJIOTUYECKYIO XapaKTepUCTUKY 00paboTKu 3yObeB 3y0UaThIX

Kosiec Ha 3y0o(dpe3epHOM CTaHKeE.

3. Ilepeuucnure TOPSAAOK  Ha3HAYCHUS  PEXKHMOB  pe3aHUs  Ha
3y0odpe3epoBaHue.
4.  HazoBure OCHOBHbIE TpeOOBaHUS K BBIMOJIHCHHUIO OIEPAIMOHHO-

TEXHOJIOTUYECKUX ICKU30B.
5. Ha3zoBute oOCHOBHBIE TpeOOBaHUS K 3allOJHEHUIO ONEpalMOHHO-

TCXHOJOTHYCCKUX KapT.

JTOMAIIHEE 3A/IAHUE
1.3akoHYUTH 0OpPMIICHHE OTYETA K JTJaOOpaTOPHOM padoTe.
2.11oAroTOBUTHCS K 3aIMTE OTYETA IO JJa00paTopHOM padoTe.

3. [loBTOpUTH TEOPETHUUECKUI MaTEpUiia, M3YUCHHBINA Ha MIPEABIYIINX YPOKaX.
153



Ta6mumna 1 — McmxoaHble JaHHBIE K Ja0opaTopHOi padore No3

Ne IHapameTpsl Macca | Marepuaua ageraau | [lapamerpsr | Yucao

Bap. | KoJjeca M,kr dpesnl 3aX0/10B
m, |z |L d,mm | L,
MM MM MM

1 4 30 |25 |2 Cranps 40 HB180 90 90 1

2 4 40 130 |25 Cranps 50 HB200 90 90 |2

3 6 50 |30 |3 Crans 45HB180 112 112 |2

4 6 60 |40 |4 Cranp 40 X HB 200 | 112 112 |2

CEPBI UYT'YH

5 4 30 |25 2 HB 200 90 90 1

6 4 40 |30 2,5 HB 180 90 90 2

7 6 50 130 3 HB 200 112 112 1

8 6 60 |40 4 HB 180 112 112 2

IIpumeyanue: YcTaHOBKa J€Tajei HA OIPABKE C KPEIUVIEHUEM TAMKOW U MOJKUMOM
ONPaBKU LEHTPOM. UHCIIO OJHOBPEMEHHO YCTAaHABIMBAEMBIX JETAIEU = 5 IITYK.
Martepuan ¢pessi: crans POMS.

Cxema ot4yera : 3anonHuTh (opMy oryeTa mo dTanaMm «CojepkaHue U MOPSA0K
BBINIOJIHEHUS pa0doTh. K OoTYeTy nmpuKiIaabsIBaeTCsl ONepaluoOHHO- TEXHOJIOTMYECKAs]

KapTa ¢ 3CKM30M Ha paCCMAaTPHUBACMYIO OIICPAIHIO.

MPUMEP BBIIIOJHUSA JIABOPATOPHOM PABOTHI Ne3

Tema: IIpoexkTupoBanue 3y0oppe3epHoii onepamnuu
Henab 3ansTusi: O3HaKOMHUTBCS C METOJATHMKOM MPOEKTUpPOBaHUs 3yOodpezepHoit
omepanuy M C MOPSIIKOM O(QOPMIICHHS OMEPAlMOHHO- TEXHOJOTUYECKOW KapThl

MEXaHHYEeCKON 00pabOTKH.
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MarepuaJjibHoe o0ecrnieueHue :

1. Jlanuble 0 neranu ik padoumii yepTek oOpadaThiBaeMOW JieTaau- Bal
IIeCTEPHS.
2. JlaHHBIE O 3aroTOBKE(BHI, CIOCOO TMOJYYCHHs, Macca) I YEepPTEeK

3aroTOBKU- YEPTEK 3arOTOBKHU.

3. MapiipyTHbIM TEXHOJOTHYECKUN Mpoliecc 00pabOTKU 3aJJaHHON JIeTalv-
mapuipytHas texnosorus KIIT 01 101.00030.

4. JlanHbIe O XapakTepe omnepauuu (YEpHOBAs, YHUCTOBAs, IEPOXOBATOCTD,
CTEIMEeHb TOYHOCTH, TUI TPOU3BOJICTBA U pa3Mep MapThu o0padaThIBaeMbIX JeTajei )-
yepHoOBass 00paboTka 3yObeB; IMIEPOXOBATOCTh RaS5, 8- cTerneHb TOYHOCTH; THII
POU3BOJICTBA- CEPUITHOE; pa3Mepbl NapTuu — 150 mwrTyk.

5. [TacniopTa u kaTanoru 3y6000padaThIBAIOIINX CTAHKOB.

6. CranpmapTel Ha  pEeXyIMA ,  KOHTPOJIBHO-  U3MEPUTEIHHBIMH,
BCIIOMOTATEJIbHBIA UHCTPYMEHT M CTAHOYHBIC MPUCIIOCOOICHUSI.

7. bilank omepanroOHHO- TEXHOJIOTMYECKOM KapThl Ha MEXaHUYECKYIO

00paboTKy JeTany.

8.  HM3mepurtenbHble  MHCTPYMEHTHI-  (HAa3HA4YarlOTCA MO  YKAa3aHHUIO
PYKOBOJIUTEISA).
9.  UeprexHble IPUHAJIEKHOCTU- JIMHEWKA, TPEYTOJIbHUK, HUPKYJIb U JI.D.

OTYET IO NIPAKTUYECKOMY 3AHATHUIO

HaumeHoBaHue xeraiu Tun npoussoacTBa Pa3zmep

NapTUH, T

Ban — mecrepus Cepulinblit 150
Meton [Io TexHONOrMYECKOMY MpOIECCY MperycMaTpuBaeTcss 00paboTka
00padoTKu CBIPBIX 3yObeB 8- I CTEIEHN TOYHOCTH.

3y0beB M ero | B cepuilHoM THmIe NpoOM3BOACTBA 3yObsi MOTYT OBITh IOJIYYEHBI
KpaTkoe 3y0odpesepoBaHueM, kak HanboJee MPOU3BOIUTEIBHBIM METOIOM.

obocHoBaHue | C y4yeTOM TOYHOCTH OOpaOOTKH , KayecTBa MOBEPXHOCTU U MOMIYJIS
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3yObeB  TEXHOJOTHYECKUM TIPOIECCOM TMPEAYCMATPUBACTCS JIBE
3y0odpesepHbie onepanuu: yepHoBas (4.4 kapta 2); ajis AaHHOMN

pa3pabOTKN NPUMEHSETCS YepHOBas 3y0odpe3epHas ornepanus

OobopynoBanue Hcxons w3 rabapuToB JeTand, MOIYJIS 3yObeB
oOpabaTbiBaeMOW JeTaIM U TOYHOCTH OOPabOTKH Ha
3y0odpesepHom cTaHke MoA. SA326 BBHINIOJTHEHUE
YepHOBOM 00pabOTKH 3yObeB BO3MOXHa. ['pymrma

cranka 3 (kapra 1)4.4

IIpucnocodsenuss | [loBoakoBOe ¢ LEHTpaMHu, TUAPOPUIIMPOBAHHOE

(MpUHAIEKHOCTD CTaHKA)

Pesxkymero B KayecTBe pEXKyIIErO MHCTPYMEHTA
IpUMEHSIETCA YepBsYHas MOAyJIbHas ppe3a = §,
kiacc toyHoctu C, ymcno 3axomoB K=2, wu3
osicTpopexyien ctanu P18, [Tu= 140 mm, = 40
MM =9, =50 1m0 I'OCT 9324-88.

KonTpoibHo- 3yoomep cmemennst HII- 1 AB 'OCT 4446-88

H3MEPUTEC/IBHOTO

BcenomorartesabHoro | OnpaBka st ¢pe3sl ¢ TOCATOYHOTO

BbIBOP N KPATKOE OBOCHOBAHUE

NHCTPYMEHTA

otBepcTus 40 MM.

BbBIBOP PEZKUMA PE3AHUA U PACYET HOPMbI BPEMEHMU .

Br16op pexuma pezanus [4.5]

1. ITo xapte 1 B 3aBUCHUMOCTH OT MOIIHOCTH 3JIEKTPOJBUTATENS CTaHKa
onpenensaoT rpynny craHkoB. CtaHok S5A326 MONIHOCTBIO 3JIEKTPOJBUTATEIS
rnaBHoro npusoaa N=7 kBT , oTHocuTcs K 3 rpymnie CTaHKOB.

2. Omnpexensgercs BenuuuHa nogaun  So mm/ 00 . HopMaTuBHas BeuunHa
nogaun So = 2 mm/ o0 (kapta 3) IlompaBounbie k03 UIIMEHTH HA ToAady s
M3MEHEHHBIX YCIOBUN paOOThI B 3aBUCUMOCTH : - OT MEXaHUUYECKON XapaKTEPUCTUKHU

cranka Kms= 1
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Ot yrna naksiona 3yoa Kfs = 0,75
Torma So = So.m.* Kms* Kfs=2,1*0,75=1,5 Mmm/00
KoppekTtupyercs nonaya 1o nacrnopTy CTaHKa:
So=1,5 mM/00
3. Onpenensercst ckopocTh pe3anust V= 30 m/MuH
MormHocTh moTpedHas Ha pezanue N pes (kaprta 4)
HopmatuBHas MOIIHOCTD , moTpeOHast pe3anue: Npe3= 1,2 kBT
[TonpaBouHble KOA(P(ULMEHTH HA PEKUMBl Pe3aHUs IS U3MEHEHHBIX YCIOBHUI
paboOTHI B 3aBUCUMOCTH OT:
— Mexannueckon xapakTepucTuku ctanu Kmv= Kmn=1
— KomunuectBo oceBbix nepememieHniK wv= Kwy =1, 1
— VYrna HaknoHa 3yobeB koneca Kfv=Kfn=1
— KomnuectBa npoxonoB Kv=Ky =1
Toraa
V= VH * Kmv *Kwv* Kfv * Kv =30*1*1,1*1*1=33 m/mMun
N=Nu* Kmy * Kwy * KfN * Ky =1,2%1*1*1%=1,32
4. [To ycTaHOBIEHHON CKOPOCTH pe3aHUsl OMPEIEISETCS YUCIO 000pOTOB
bpe3bl:
n =(V *1000)/(zr*dn)= (33*1000)/(3,14*140)= 72.8 06\MuH.
rjae Ju- HapyxHbI 1uaMeTp Gpe3bl, MM.
3. Haiinennoe 4uciao o0OpOTOB KOPPEKTHUPYETCS MO TMACIOPTy CTaHKa
UIoA0MpaeTcs ero Oykaiiiee 3Ha4YeHue:
n,= 80 06/MHuH.
dakTHUyecKasi CKOPOCTh PE3aHUs paBHa:
V ¢= (r *Au*n np)/1000=(3,14*140%800)/1000=35 m/muH.
6. [Ipou3BoauTcs MpoBepKa BEIOPAHHOTO PEKUMA 110 MOIIIHOCTH.
Heobxoanmast MOIHOCTh Ha IPUBOJIE CTAHKA:
Nnp= Npe3/n, k Bt
Hns 3y6odpeseproro cranka moa. SA326 = 0,5, Toraa:
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Nmp = 1,2/0,5=2,4 kBt
MOIIHOCTh 3JIEKTPOABUTATENS TJIABHOTO JBHXEHUs cranka /7 kKBT.M3 3toro
BUJIHO, YTO BBIOpAHHBIM peXUM pe3aHus Ha 3yOodpe3depHOM cTaHke mMoa. SA326
OCYULIECTBUM.
Omnpenenenre OCHOBHOTO TeXHoO1ornueckoro sBpemenu (To)
To= ((L+L1)* z) /(n*So*k), muH.
I'ne L — nimHa Hape3aemoro KoJieca, MM
L, BenmnumHa Bpe3aHus u nepedera ¢ppesbl, Mum;
Z -4ucio 3yObeB HApe3aeMOTO0 KOJeca;
So -nmogaya 3a oguH 000POT HApe3aeMoro Koieca, MM/ 00
N - YHUCJIO 3aX00B dpe3bl, 00/MUH

k - uncno 3axon0B Gpe3bl

Tornma: To= ((75+56)*14)/(80*1,5*2)=7,6 MuH.
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Ipuioxenue 1
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KYPHAJI

1a00paTOPHBIX U MIPAKTUYECKUX PAOOT

no aucuurimHe OI1.08 TexHoIorus MalllnHOCTPOCHHUS

I'pynna O-19-TM-CIIO O4Hoe oTaeeHue
Ooyuaromuiics N.N.UBanoB
IIpenogaBare b JI.M.KypamoBa
Ouenka

JlaTa

bpsuck, 2019
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1.OBLIHUE ITOJIOKEHUA

Jucuurinaa TexXHOJIO0rus MalIMHOCTPOSHHUS» MPEAyCMATPUBACT U3Y4YCHUE
OCHOB TEXHOJIOTUM MAIIWHOCTPOEHUS M TEXHUYECKOTO HOPMHUPOBAHUS TPYHOBBIX
3aTpar, TEXHOJOTHM HW3TOTOBJIEHUS THUIIOBBIX JeTalled MallluH, COOpPKH W3JIeNuH, a
TaK)Ke€ METOAMKHA HOPMHUPOBaHUS padoT.

N3yueHnue Marepuana JOJKHO OBITh YBA3aHO C BOIIPOCAMH YCKOPEHHUS HAYYHO-
TEXHUYECKOTO MPOrpecca B MAIIMHOCTPOCHUH, IOBBIIMICHHWS KayeCTBA INPOAYKIIUH,
MIPOU3BOAUTEIBHOCTU TPYAA U CHUKEHUS CE0ECTOMMOCTH W3TOTOBIICHHS W3JIEIHH,
UMETh IPAKTUYECKYIO HANPABICHHOCTH M INPOBOJAUTHCS HA YPOBHE COBPEMEHHOTO
COCTOSIHUSL HAYKH U TEXHUKHU.

B pesynbprare u3ydeHus: JUCHUILIAHBI CTYIEHT-3a04HUK
JOJIKEH 3HAMb:

- croco0bl 0OecreueH s 3aJaHHOM TOYHOCTH U3TOTOBJICHUS JI€TaleH;

- TEXHOJIOTUYECKUE IIPOLIECCHI IPOU3BOICTBA TUIIOBBIX JIETANIECH U Y3JI0B
MaIlyvH.

NOJKEH yMemb:

— MPUMEHATh METOAUKY OTPAOOTKH JIeTajeil Ha TEXHOJIOTHYHOCTb;

— MIPUMEHSATh METOJMKY IPOEKTUPOBAHUS ONlEpaLlnii;

— MIPOEKTUPOBATH YYACTKM MEXaHUYECKUX 1IEXOB;

- UCII0JIB30BATh METOAMKY HOPMUPOBAHUSI TPYIOBBIX IIPOLIECCOB.

[{enp MaHHBIX METOIMYECKUX yKa3aHUW — IMOMOYb CTYJEHTaM B OPraHU3ALUU
CaMOCTOSITEJIbHOTO M3YUYEHHS] MATEPHUAIIA, IIPEAYCMOTPEHHOTO MTPOTPaMMON Kypca C
HAaUMEHBIIMMM 3aTpaTaMM BpeMeHM. M3ywas Kypc, CTYIEHT JOKEH yMETh
IIPUMEHATh ATOT MATepHAN IPU NPOECKTUPOBAHWM TEXHOJIOTMYECKUX IPOLECCOB U
BBITIOJTHEHUH KOHTPOJBHBIX padoT.

OCHOBHBIM METOJIOM H3y4YeHHUs Y4eOHOro Marepuaia, MNPeayCMOTPEHHOTrO

IpPOrpaMMOi, SIBJISIETCS caMocTosiTeNnbHas pabora. [lpm 3ToM Il MOMHOTO
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YCHEIIHOTO YCBOGHHS JUCIUIUIMHBI TMPETyCMATPUBAIOTCA  CICAYIOIIUE BUIBI
3aHATUM:
— CaMOCTOATENbHOE BBIMOJHEHNE KOHTPOJIBHOM padoThI;
= BBITIOJIHEHUE JJA00PATOPHO-MPAKTHUECKUX padoT;
— mpopaboTKa MaTeprasa 1o OCHOBHBIM BOIPOCaM Kypca Ha 0030pHBIX,
YCTAaHOBOYHBIX JICKIIUSIX ¥ KOHCYJIbTAIMSIX B TEYCHUH y4eOHOTO I'0Jia UM B TIEPUO/T

J'Ia60paT0pH0-3K33MCH3HHOHHOﬁ CCCCHMU.

164



2. TPEBOBAHUA K OBBEMY, O®OPMJIEHUIO U CPOKAM
BBINIOJTHEHUSI KOHTPOJIbHOM PABOTHI

B cootBercTBUM ¢ y4eOHBIM IUTAHOM CTYACHT JOJDKEH BBIMOJHUTH
KOHTpOJIBHYIO0 pabory. KoHTposibHBIE 3ajaHusi cocTaBiieHbl B 50 BapuaHTax u
BBIOMPAIOTCS CTYACHTOM IO 2-M mocieqHuM Iudpam mudpa u3 Tabauibl BapuaHTOB
KOHTPOJBHBIX 3ajaHuil (cM. Tabmuiy 1).

3a4TEHHBIMU CUUTAIOTCS KOHTPOJIbHBIC PAa0OTHI, KOTOPHIE MPEICTABICHB B
ITOJTHOM 00beMe M B KOTOPBIX He MeHee 80% MpaBUILHO BHIIOJHCHHBIX 3aJaHHUM.

PaGoThl, HE COOTBETCTBYIOIIME HA3BAHHBIM KPUTEPHUSIM, a TaKXKE HMEIOIINE
SIBHbIE MPU3HAKU KONMUPOBAHHUS YYKOIO BapHaHTa, HE PEUEH3UPYIOTCS, MOJIy4aroT
onieHKky «HE3AYET» u BO3BpaIaroTcs CTYJICHTY Ha MepepaboTKy.

OTpelieH3upoBaHHbIE KOHTPOJIbHBIE PA0OTHI XPAHATCS Y CTYJEHTOB U CIAIOTCS
npenojaBaresilo Ha »HK3aMEHe, MNpuueM paldoTa J0JDKHA OBITh HCIpaBiieHA U
JIOTIOJIHEHA B COOTBETCTBUM C 3aMEUAHUSIMU PEIICH3EHTA.

KontponbHbie pabOThl JOMAKHBI HMMETh TMOSCHUTEIBHYI 3alHCKy |
rpaMyecKyro 4acTb, KOTOPbIE MOTYT OBITh BBIMOJHEHBI OT PYKH IIAPUKOBON PYyUKOH
YEpHOTO IIBE€TAa C WCIOJB30BAHUEM UEPTEKHBIX NPHHAMICKHOCTEH, MO0 C
UCIIOJIb30BaHUEM MEPCOHAIIBHOTO KOMITBIOTEPA B paclieYaTaHHOM BUJIE.

[TosicnuTenpHas 3amuMcKka KOHTPOJBbHOM paloThl JODKHA YAOBIETBOPSTH
CJIEIYIOIIUM TPEOOBAHUSIM:

1)  dopma NMOSICHUTENBHON 3aMKMCKU — CTaHJAPTHBIA JHUCT MUcUed Oymaru
dopmara A4 (11) (pazmep 297x210 mm);

2)  KaXIbld JIMCT MOSICHUTEIbHOW 3alUCKU JOJDKEH HMETh pPaMKy U
OCHOBHYIO Haamuch cornacHo TpedoBanusm ECK/I, TOCT 2.104-68 (dopma 2, 2a);
TEKCT BBITIOJIHSIETCS OT PyKH, MO0 ¢ uicnonb3oBanueM [IK Ha ofHOM cTOpOHE NUCTa
yetko u akkypatHo, mo ['OCT 2.105-79 «OOmme TpeboBaHUS K TEKCTOBBIM
nokymentam» u ['OCT 2.106-68 «TekcrtoBble HOKyMEHTH». B Tekcre He
JNOMYCKAIOTCA COKPAILIEHHUs, 3a UCKIOYEHUEM COKpalleHul, yctaHoBiIeHHbIX ['OCT

2.316-68;
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3) 3HaYeHHWS CUMBOJIOB, KOX(P(GUIIMEHTOB W JNPYTUX CIPABOYHBIX YHCEI,
BXOJIAIIMX B (POPMYIy, MPUBOIATCA HEMOCPEICTBEHHO ToJa (opmysoil. 3HauYeHHE
KQ)KJIOT0O CMMBOJIa JJa€TCAd B TOM IMOCJIENOBATEIbHOCTH, B KAKOW OHO IMPHUBEACHO B
dopmyite. IlepBas cTpoka paciippoBKHU AOJIKHA HAUUHATHCS CO CIOBA «2dey;

4)  Bce TIOMCIIECHHBIC B 3alUCKE WUIIOCTPAIlUU, YEPTEeKU U ICKHU3BI
BBINIOJIHAIOTCSL ¢ coOmonenueMm TpeboBanuii ECKJl um HymepyroTcs apaOckumu
nudpamMu B mpeAenax pasjesia WM 3anucku. B TekcTe 3amucKku Ha HUX JIal0TCs
CCBUIKH.

['padrueckass yacTh mEepBOM KOHTPOJIBHOW pabOTHI COCTABISIET YEPTEK
3arOTOBKH, BTOPOM — OIEPALMOHHBIE ACKU3bl. TE€XHOJIOTrMYECKask 4aCTh KOHTPOJBHOMN

paboTbl Ne2 odopmIisieTcss B MAPUIPYTHBIX U OMEPAIIMOHHBIX KapTax.

3. CHUCOK MCIOJIb30BAHHOM JIUTEPATYPBI

OCHOBHA#A

1. {anunesckui B.B. Texnonorus Mmammuaoctpoenus. — M.: Beicmias mxoia, 2019.

2. KnenukoB B.B., bogpos A.H. TexHnonoruss mammuHoctpoenus. - M.: ®OPYM-
NHO®OPA-M, 2020.

3. KoBmoB A.H. Texnonorus mammHoctpoenus. — M.: Mammnoctpoenne,2019.

4. IlamkeBuu M.®D. u ap. Texnonoruss MammHOCTpoeHUs. — MwuHck.: Hooe
3Hanue, 2020.

5. CunanrbeBa H.A., ManunoBckuii B.P. Texnuueckoe HOpMUpOBaHHE Tpyaa

B MalIMHOCTpoeHnu. — M.: Mammuoctpoenue, 1920.

JAOIHOJHUTEJIBHASA

l. lenbprar HO.M. COopHuK 3amad W yOpaXHEHUH TIO TEXHOJIOTHH
MalrMHOCTpoeHus. — M.: Boicias mkona, 1986.

2. Hepsioun A.A., Octep3on M.A. TexHoIorus M3roToBJIEHU JeTaneil Ha
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crankax UITY u B I'TIC. — M.: MammnocTtpoenue, 1989.

3. HoopeimneB  U.C.  KypcoBoe mnpoexkTupoBaHHE IO  IPEIAMETY
«TexHonorus MamMHOCTpOEHUs». — M.: MammHoctpoenue, 1985.

4. Maranuu AA. Texnonorus MAIIIUHOCTPOEHHUSL. — JL:
Mammnoctpoenue,1985.

S. Hedenos H.A. JlunnomMHoe NpOeKTUPOBAHUE B MAITMHOCTPOUTEIBHBIX
TeXHUKyMax. — M.: Beiciias mkona, 1986.

6. Hedenos H.A., OcunoB K.A. CO0pHHK 3a7]a4 U IPUMEPOB 0 PE3aHUIO
METAJUIOB U PEXYLIEMY HHCTPYMEHTY. — M.: Mammnoctpoenue, 1990.

7. Crapony6meBa B.C. COopHHK 3a/1a4 IO TEXHUYECKOMY HOPMHUPOBAHUIO

B MalIMHOCTpOeHuU. — M.: Mamunoctpoenue, 1974.

CIIPABOYHASA

1 Kocunosa A.I'. u ap. TouHocts 00paOOTKH, 3arOTOBKKM M HPUITYCKH B
MamrHOCTpoeHnu. CupaBoOYHUK TexHoaora. — M.: Mammnoctpoenue, 1976.

2 Manos A.H. ChopaBoyHMK TEXHOJOTa MAIIMHOCTpoUTENsA. — M.:
Mamunoctpoenue, 1973.

3 O6pabotka wmetaymoB pe3zanueMm. CropaBounuk TexHosora. (Ilox
penakiueir Monaxosa ['.A.) — M.: Mammnoctpoenue, 1974.

4 O6paborka wmetaioB pe3zanueMm. CropaBounuk TexHosora. (Ilox
penakimueit [Tanoa A.A.) — M.: MammHocTtpoenue, 1988.

5 OO6uemMalMHOCTPOUTENbHBIE HOPMAaTHUBBI BPEMEHU U PEKUMOB PE3aHUS
JUIsl HOPMHUPOBaHMSI pPadOT, BBIMOIHSAEMBIX HA YHUBEPCAJbHBIX M MHOTOLIEJIEBBIX
CTaHKax € YHUCIJIOBBIM NporpaMMHbIM ynpasieHueM. .1 u II - M.: Dxonomuka, 1990
r.

6 OO1meMalMHOCTPOUTENBHBIE  HOPMATHBBI  PEKMMOB  pE3aHUs IS
TEXHUUYECKOTO HOPMHUPOBaHMS pabOT Ha MeTaopexyumx crankax. Y. 1, 2. — M.:
Mamumnoctpoenue, 1974.

7 O6HIeMaHII/IHOCTpOI/IT€JII>HLI€ HOPMATHUBBI PCXKHUMOB pPC3aHUA  OJIA
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TEXHUUYECKOTO0 HOPMHUPOBaHUS PAabOT Ha MeTaulopexymux crankax. Y. 3. — M.:
Mammnoctpoenue, 1978.

8 OO61ieMalmMMHOCTPOUTENbHBIE HOPMATUBBI PEKUMOB PE3aHUSI U BPEMEHU
Ha paboThl, BbINONHAEeMbIe Ha cTaHkax ¢ YITY. — M.: Mamunoctpoenue, 1980.

9 OO6uieMalMMHOCTPOUTENbHBIE HOPMAaTHUBBI BPEMEHHM BCIIOMOTATEIbHOTO,
Ha oOOCHyXMBaHHE pabdoyero MecTa W MNOATOTOBHUTENIbHO-3aKIIOUUTENBHOIO IS
TEXHUYECKOTO HOPMHUPOBAHUS, CTAHOYHBIX paboT (€AMHUYHOE, MEIKOCEPUIHOE,
CepuiiHOEe, KPYMHOCEPHUITHOE U MacCOBOE MPOMU3BOJCTBO). — M.: MammHocTpoeHue,
1974.

10  OOmeManmHOCTPOUTENbHBICE HOPMATHBBI BPEMEHHU U PEKUMOB PE3aHUS
JUISL. HOPMHUPOBAaHHS pabOT, BBIMOIHSEMBIX HA YHHUBEPCAJIbHBIX WM MHOTOIICJIEBBIX
cragkax ¢ UITY.Y1 u 2 — M.: Dxonomuka, 1990.

11 CopaBouyHMK TeXHOJOTa-MamuHocTpoutens B 2-x Tomax. (Ilox

penakiueit Kocunooii A.I'., Memepsikosa P.K.) — M.: Mamunoctpoenue, 1985.

Tadumua 1 — BapuaHThl 3a1aHUi HA KOHTPOJIbHbIE padoThl Ne 1

IMpeanocaennss Hocaennsisa nudpa mmdpa
undpa mudpa 0 1 2 3 4 5 6 7 8 9
0 31 50 1 2 3 4 5 6 7 32
1 30 49 26 27 28 29 30 31 8 33
29 48 25 10 11 12 13 32 9 34

28 47 24 9 2 3 14 33 10 35

27 46 23 8 1 4 15 34 11 36

26 45 22 7 6 5 16 35 12 37

25 44 21 20 19 18 17 36 13 38

24 43 42 41 40 39 38 37 14 39

23 22 21 20 19 18 17 16 15 40

O| 0| | O | B~ W DN

50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41
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4. METOJINYECKHUE YKA3ZAHUS 1o BBIIIOJTHEHHUIO
KOHTPOJBbHOM PABOTBI Nel

Tema. Bb100p 3aroToOBKM M pacuyeT NPUITYCKOB Ha 00paldoTKYy.

KontponbHas padora Nel coCTOMT M3 MOSICHUTENBHOW 3alUCKH M paboyero
YepTeka 3ar0TOBKHU.
[TosicHuTEnbHAS 3aKMCKa JOJKHA COAEPKATh OTBETHI HA IIECTh ITYHKTOB.

1. Be16op Bua 3aroTOBKM M OOOCHOBAHHE CIIOC00A €€ MOTyUYEHUSI.

2. Bpi0op 0o0LMX MpUITYCKOB U pacyeT pa3MepoB 3arO0TOBKH C JJOMTYCKaMU.

3. Omnpenenenue k03pPUIMEHTA NCIIOIB30BaHUS MaTEpUaa.

4. Ha3HnaueHue 1ocIeA0BaTEIbHOCTH MEXaHUUECKONH 00pabOTKH 3a/laHHbIX
ITIOBEPXHOCTEMN.

5. BbIOOp MpOMEKYTOUHBIX MPHUITYCKOB HA 00paOOTKY OJHOM MOBEPXHOCTU
Ta0JIMYHBIM CIIOCOOOM M YCTaHOBJIEHUE IIPOMEKYTOUHBIX Pa3MEPOB C I0IYyCKaAMHU.

6. Pacuetr mpoMeXyTOUYHBIX MPUITYCKOB Ha 00pabOTKy OAHOU (yKa3aHHOU B
TabJIMile)  MOBEPXHOCTH  aHAJIMTUYECKUM  CIOCOOOM M yCTaHOBJICHHE
IIPOMEKYTOUHBIX PA3MEPOB C JOITYCKAMH.

Hwmxe npuBeneHbl yKa3aHUsT 110 BBIIOJHEHHIO  KAKIOTO  ITyHKTA

MOSICHUTEIbHOM 3alMCKU.

1. BriOop Buaa 3aroToBKU U 000CHOBAHKE c10c00a €€ MOJIVUEHUS

Bri6op 3aroToBkM MPOW3BOAMTCS HA OCHOBAHWM aHAW3a KOH(UTYpaIuu
JETAIM, PAaCCMOTPEHUsI MaTepualla U €ro TEXHOJOTMYECKHX CBOMCTB, THIA
IPOU3BOJICTBA, TEXHUYECKUX TPEOOBAHUM, SIKOHOMUYECKUX U JIPYTUX (PAKTOPOB.

[Tocne BeIOOpa crocoba MoOydyeHUs 3arOTOBKH CIIEIYEeT MPUBECTH KOHKPETHBIE

000CHOBaHUS ATOTO BHIOOPA U KJIacCa TOYHOCTH 3arOTOBKH.
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Jluteparypa: [ 13, c. 141-157, 162-173; 23, c. 115-174]

2. BBI6OD O6H_II/IX ITPUITYCKOB M PACYCT Pa3dMEPOB 3aroOTOBKH C AOITYCKaMH

s pacyeTta pa3sMepoB 3aroTOBKH HEOOXOJUMO OIPEACTUTH OOIINE MPUITYCKU
Ha MEXaHUYECKyI0 00pabOTKy M MPHOABUTHh UX K pazMepaM MOBEPXHOCTEW TOTOBOM
AeTany Ui Hapy>KHBIX TIOBEPXHOCTEH WJIM BBIYECTb — I BHYTPEHHUX
IMOBEPXHOCTEMN.

OO11ue NpUMmycKH U JOIyCKaeMble OTKJIIOHEHHsI Ha OTJIMBKH, TOKOBKH U MPOKAT

OIIPCACIIAIOTCA 110 Ta6JII/IHaM COOTBCTCTBYIOIIUX CTAHAAPTOB.

3. Omnpenenenue kod3¢ddUIIMEHTA KCIOJL30BAHM MaTEPpHAIIa

Jlnst onpenenenus koddduireHTa NCoIb30BaHUs MaTepraia 3aroTOBKH HYKHO
ONPENEINUTh €€ MACCy U OTHOIIEHHWE MACCHI JIETAIA K MACCE 3arOTOBKH.
OTOT KOA()PUITMEHT JOIKEH MOBHIIIATHCS 32 CYET MPUMEHEHUS MPOTPECCUBHBIX

MCTOAOB ITIOJIYUYCHHS 3aIOTOBOK.

4. HasHaueHue NOCJIeI0BATEILHOCTH MEXAHNYECKON 00pa0OTKH 3aJaHHBIX

HOBEPXHOCTEN

Jlns  BeIOOpa  MOCIENOBATENBHOCTH  MEXaHHUYECKOW  00pabOTKH  HYXKHO
OPUEHTHPOBATbCA Ha TUIOBBIE TEXHOJIOTMYECKHE MPOLECCH, PEKOMEHIALNH
CIPaBOYHOM M Yy4yeOHOM JUTEepaTyphl, a TakKK€ BOCIOJB30BAaThCA 3aBOJICKHUMHU

TEXHOJIOTUYECKUMH MPOoIleccaMy Ha 00pabOTKy aHAJOTUYHBIX JCTaJICH.

Jluteparypa: [ 13, ¢. 189-190, 193-196; 23, c. 181, 185, 188]
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5. Be1OOD mpOMEXYTOYHBIX HOPUIOYCKOB HA 00PA0OTKY OJHOW IMOBEPXHOCTH

TaOJMYHBIM CITOCOOOM U YCTAaHOBJICHHUC ITPOMCIKYTOYHBIX PasMCpPOB C J1O0ITYCKaAaMHU

[IpomexyTOUHbIE TPUIYCKU BBIOMPAIOTCS MO TabIUIaM, KOTOpbIE UMEIOTCS B
TEXHOJIOTUYECKHUX CITPABOYHHUKAX.

3amaHveM MpeaycMaTpUBaeTCsl BBIOOp MPUIYCKOB Ha 0OOpabOTKy OJHOMN
(YKa3aHHOHM B 3a/laHWH) TOBEPXHOCTHU. 3aTe€M CIEAYET ONPENEIUTh TPOMEKYTOUHBIE

pa3Mepsl ¢ I0MyCKaMHU.

Jluteparypa: [ 13, 254-267; 15 ; 16]

6. Pacuer mpoMEXYTOYHBIX IIPUITYCKOB HAa 00pabOTKy OAHOW (YKa3aHHOW B

Ta6J'II/II_Ie) IIOBCPXHOCTH AHAJIMTHYCCKUM CcIocooom u YCTAaHOBJICHHUC

IIPOMECKYTOYHBIX Pa3MCPOB C JOITYCKaMH

AHaIUTUYECKUN pacyeT OIMEpPAMOHHBIX NPUIYCKOB HAa KaXIbld MEpPeXo]l
MIPOM3BOJIMTCS 10 METOY, U3JI0KEHHOMY B paboTe mpodeccopa B.M.KopaHa.

[Ipyu »>TOM pacuere pPYKOBOACTBYIOTCS TEM [MPABHIOM, KOIJa BbICOTA
MUKpOHEpOBHOCTEN Ry, riryOuHa MoBEepXHOCTHOTO Ae(heKTHOro ciios h 1 cyMMapHbie
IIPOCTPAHCTBEHHbIE OTKJIOHEHUs Ay OepyTcs MO pe3yJjbpTaTaM IpEALIECTBYIOIIErO
CMEKHOT'0 TEXHOJIOTHYECKOTO Mepexo/ia.

3HayeHUEe BEIMYMH, BXOASIIUX B (QOpMYTy MNPOMEKYTOUHOIO MPUITYCKA,
BbIOMpaloTCsT 10 TabimiaM  (UCKIIIOYEHHUE: CyMMapHble MPOCTPAHCTBEHHBIE
OTKJIOHEHHS Ay PaCCUUTBIBAKOTCS).

[IpomexxyTOoUHBIE pa3MEPhl PACCUUTHIBAIOT B IMOCIIENOBATEILHOCTH OOpaTHOM
BBITIOJIHEHUIO TEXHOJIOTHYECKOTO Tpoiecca 00paboOTKH, T.6. K HCXOJIHOMY
pacyeTHOMY pa3Mepy MOBEPXHOCTH FOTOBOW JI€TalM MOCIEAOBATEIbHO MPUOABIISIIOT
(11 HapY>KHBIX MOBEPXHOCTEH) WM BBIYMTAIOT (IUIs BHYTPEHHUX MOBEPXHOCTEH)

IPOMEKYTOYHBIE ITPUITYCKH.
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Ha kaxnaplii MpOMEKyTOUHBIM pa3Mep HYKHO YKa3aTb KBAJIUTET, NPEACIIbHbIC

OTKJIOHEHUS U YKa3aTh [apaMeTp LIEPOXOBATOCTH ITOBEPXHOCTH.

Jluteparypa: [ 23, ¢.175-196]

7. Pabounii uepTex 3aroTOBKUA

Pabounii yepTex 3aroTOBKU BBIMOJIHIETCS MOCIE ONMPEAEIeHHUs MPUITYCKOB Ha
00paboTKy M pacyeTa pa3MepOoB 3arOTOBKU C OTKJIOHEHUSIMH U C YYETOM CIIEAYIOLINX
TpeOOBaHUIl, MPEABABIAEMBIX K YKa3aHHOMY YEPTEXKY:

7.1. UepTex M0JDKEH OBITH BHITIOIHEH B COOTBETCTBHU ¢ TpeOoBanusiMu ECKJ]
Ha YepTEexKHOM Oymare.

7.2. YepTexk 3aroTOBKM Ha CTajbHbIE IITAMIIOBAHHBIE ITOKOBKH JOJKEH
BBINOJIHATHCS B cooTBeTcTBUU ¢ ['OCT 7505-89.

7.3. Jlma nmeraneil, HENMOCPEACTBEHHO MOJYYaeMbIX W3 COPTOBOTO IPOKATA,
YepTEK 3arOTOBKU HE BBINIOJIHSETCS.

7.4. Ueprex 3aroTOBKU-OTIMBKH JOJDKEH BBIIOJIHATHCS B COOTBETCTBHM C
I'OCT 2. 423-73.

7.5. Ha deprexke 3aroToBKM HAHOCUTCS H300pa)K€HHWE TOTOBOW JCTallH,
KOTOPO€ BBINOJHAETCA IUTPUXIYHKTUPHOW JIMHUEH [JI1 TOKOBOK W TOHKOH
CIUIOLIHOW — JJI OTJIMBOK. BUAMMBIN KOHTYp 3aroTOBKH JIOJKEH OBITH BBITIOJIHEH
CILJIOIIHOM (OCHOBHOM) TuHUEeN TonmuHou 0,8 -1,2 MmM.

7.6. UepTexx 3aroTOBKHM JOJKEH MMETh BCE pa3Mepbl, HEOOXOAUMBIE IS €e
MOJIyYEHUS1, C OTKIIOHEHUSIMU; TApaMETPbl LIEPOXOBATOCTH.

7.7. Texunueckue TpeOOBaHUS JOHKHBI COIEPHKATH!

— TBEPIOCTh, TEPMOOOPAOOTKY M OCHOBHbIE CBOMCTBa MaTepuaia,
MaTepUalibl-3aMEHUTENH;

— OTKJIOHEHHSI OT MPAaBWJIbHON T'€OMETpUYECKONM (OpMBI MU B3aUMHOIO
PacCIIOI0KEHUS IIOBEPXHOCTEN;

- HEyKa3aHHbIE Ha YEPTEXKE pa3Mepbl 3aKPYIJIEHWH, IITAMIIOBOYHBIE H
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JINTENHBIE YKIIOHBI,
— TpeOOBaHMS K TTOKPBITUSIM;
— TpeOOBaHMS K MAPKUPOBAHUIO U KIIEHMEHHIO.
[TyHKTBI TEXHUYECKUX TPEOOBAHUM JOJKHBI UMETh CKBO3HYIO HYMEpAIHIO.
Kaxxaplii MyHKT TEXHUYECKUX TPEOOBAHMI 3alUCBHIBACTCS C KPACHOW CTPOKHU.
3aronoBok «TexHuueckue TpeOOBaHU» HE YKA3bIBACTCA.

7.8. OcHOBHas HaAMUCh (YII0BOM miTamm) dyeprexka 3arotroBku — mo 'OCT 2.

104-68 (dhopma 1).
5. TABJIMDA HMCXOJIHBIX JAHHBIX JIJIs1 BBIIIOJIHEHUSA
KOHTPOJBHOM PABOTBHI Nel

(THII MPOM3BOACTBA — CEPUITHOE)

BapI/IaHT 3aJaHusA BBI6I/IpaeTCH 110 Ta6JII/I]_I€ BAapHAaHTOB.

[ToBepxHOCTH, HA  KOTOPBIX  CJEAYET
No HaunmenoBanue
ONPENCIUTh IPUITYCKH METOIaMHU No yepTexa
Bap. | JAeTaiau
Ta0nuuyHBIM AHATATUYECKUM
1 2 3 4 5
1. Brynka ?100js6 V65H7 01
2. Koneco D35H7 52,7.0,0s5 02
3y0Ouaroe
3. [ TeIpB ?3019 30js6 17
4. Brynka (¥52js6 D22H9 18
5. Komneco A110h11 O50H7 25
3yOuaroe
6. [Tonymydra D25H7 O12H7 19
7. Ppruar D25H7 D20H7 03
8. Ban D40k6 3519 04
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0. [TonymydTa D65H7 @90h11 09
10. | Bam-mectepas | @50K6 @80h11 06
11. | Yepssk V60K 6 D45h6 11
12. | Mydra D68h8 D38H7 24
13. | Ban D32h8 ?38h6 05
14. | Crynuma ?70d11 ¥23H8 12
15. | Ban D45h8 D35K6 13
16. [lecrepus V40H7 D139h11 22
17. | Ban ?96h9 ?60h6 07
18. [lecrepus D63h11 ¥20H9 21
19. | Ban 048d11 D35K6 23
20. | Ilomymydra A100h6 D65H8 08
21. | Bamg-mecrepus | @80h11 0 50K6 10
22. | Ban D30h7 ?40h8 15
23. | Wecrepus ¥32JS6 ?63h11 16
24. | CrakaH D52HS8 ?60h6 20
25. | Ochb D18d11 V43K 6 14
26. | Brynka V65H7 ?100js6 01
27. Komeco 52,7005 D35H7 02
3y0Ouaroe
28. | lTeIpp D305s6 D309 17
29. | Brynka ¥22H9 D52js6 18
30. | Komeco D50H7 @110h11 25
3y0uaroe
31. | IlomymydTta O12H7 V25H7 19
32. Poruar D20H7 D25H7 03
33. | Ban D359 ?40k6 04
34. | [onymydra @90h11 D65H7 09
35. | Bam-mectepas | @80h11 ?50k6 06
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36. | Uepssxk D45h6 ?60k6 11
37. | Mydra V38H7 D68h8 24
38. | Ban ?38h6 ?32h8 05
39. | Crynuma D23H8 ?70d11 12
40. | Ban D35K6 (D45h8 13
41. | llecrepus D139h11 D40H7 22
42. | Ban D60h6 ?96h9 07
43. [lecrepus ?20H9 ?63hl11 21
44. | Ban D35k6 048d11 23
45. | Ilonymydra D65H8 A100h6 08
46. | Bamg-mecrepus | O50k6 @80h11 10
47. | Ban D40h8 D30h7 15
48. | Hecrepus ¥63h11 D32JS6 16
49. | Crakan D60h6 V52HS 20
50. | Ocob D43k6 0?18d11 14

Howmep uepTexa ykazaH B rpade OCHOBHOIO IITamIa yepTexa (MpUaoKeHue ).
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6. MIPUMEP BBIIIOJTHEHUSI KOHTPOJBbHOM PABOTHI Nel

Tema: Bbi0op 3aroToBKH M pacyeT NPUIYCKOB HAa 00padoTKy neranu «Bamx» B

YCJIOBHUSIX CEPUIHOT0 MPOU3BOACTRA.

1. Beibop BHa 1 crioco0a MoJy4eHHs 3arOTOBKH.

OT BeIMYMHBI MPUITYCKA HA MEXAHUYECKYIO 00pabOTKy, KOTOpas HE OJMHAKOBa
JUTS PA3IMYHBIX BHJIOB MCXOJHBIX 3aTOTOBOK ISl OTHOM M TOH K€ JIeTalli 3aBUCHUT B
OombIieit Mepe ce0ecTOMMOCTh MEXaHUUECKO 00paboTKH.

Yewm Gompliie MCXOHAS 3arOTOBKA 10 (hopMe U pazMepam MmpudimkeHa Kk popme u
pa3MepaM TOTOBOM JI€Taju, TEM MEHbIIE MOTpedyeTcs 3aTpaT BpEMEHHU U CPEACTB Ha
ee 00padoTKYy.

HaubGonpiiee BiaussHME Ha BHIOOpP BHIAa HWCXOJHOW 3aroTOBKM OKa3bIBAIOT
MaTepuan, pa3Mepsl, (opMa JeTaal U TUT MPOU3BOCTBA.

W3 mnpuMeHseMbIX B MAIIMHOCTPOCHHH CIIOCOOOB TMOJIYYEHHUS 3aroTOBOK,
yuuTbiBasg, yto marepuan geramu cranb 40X ['OCT 4543-71, tun mpows3BOACTBA
CEpUHHBIA NPUHUMAEM 3aroTOBKY IITamMnoBaHHYr0 MnokoBKy 1mno ['OCT 7505-89,
BBIMOJHEHHYI0O Ha  TOPU30HTAIIbHO-KOBOYHOM  mpecce. HarpeB  3arotoBok

IJIAMEHHBIN.

2. Bpibop oOmMX NOPUIYCKOB M pacyeT pa3MepoB 3aroTOBKM U JIOMYCKaeMbIX

otksionenui o ['OCT 7505-89.

2.1. McxonHble JaHHbBIE JIS pacyeTa:
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2.1.1 Macca nokoBk# (pacuetHast) — 12,246 kr.

Pacuetnsiit koagdunment Kp = 1,3

9,42*1,3 = 12,246 «r.

2.1.2 Kimacc Tounoctu — 3T

2.1.3 I'pynna cranu — M2

Tabmuna 1- Xumuuecknii coctas ctanu 40X I'OCT 4543-71

C Cr Si Mn S Cu Ni
He Gomnee
0,36...0,44 | 0,80...1,1 | 0,17...0,37 | 0,50...0,80
0,035 10,035 0,30 0,30
Taomura 2- duszuko-mexannuyeckue cpoiicta ctaim 40X 'OCT 4543-71
[Ipenen
[Ipenen OTHOCHUTENBHO
npo4yHOCTU | OTHOCUTEIBHO VY nenbHbl
TEKYy4eCT e cyxenue | TBepaoct
npu € yJIJIMHEeHue 9, 17| BEC,
151 Go.2, MONEPEYHOT O » HB
pactshkern | % r/cm’
MIla ceuenus ,%
u 6;, Mlla
780 980 10 45 240-280 7,85
2.1.4 Crenensb cinoxnoctu Cl
Pa3mepsl onuckiBatoreit Gurypsl (MUITAHAP), MM:
Jlnametp — 68,25 (65*1,05 = 68,25 mm)
Jaa — 504 (480*1,05 = 504 mm)
(rme: 1,05 — xoapdunrenr)
Tlher

Hzm.

JIuct

No moxym.

Tloamuce

Jara
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Macca onuceiBaroei TokoBKY ¢urypsl (pacuetras) — 14,47 kr.

x N2
G<I>: n*D *h*]/
4
% 2
Go = 21479822 5044785 = 14471
Gy _12.246 _ o,
G, 14,47

(1)

2.1.5 Kondurypaius moBepXxHOCTH pazbeMa mtammna I1 (tuiockas)

2.1.6 Ucxonurblil uHIEKC -16

Tabnuua 3- Pacyer 00IMX TPUITYCKOB

OO0 Pa3zmepsl 3arotoBku
Pa3zmep
[IIepoxoBaToOCTh | MPUITYCK Ha
MMOBEPXHOCTHU pacyeTHbIE | UCIIOJIHUTEIbHBIE
00paboTKy,MM
1 2 3 4 5
JlnameTrpanbHbie pa3Mephl
65h6 Ral,25 (2,7+0,3+0,5)*2 | ©72,0 D727
M64*2 Ra2,5 (2,5+0,3+0,5)*2 | 70,6 Q7133
60H 14 Ral0 (2,5+0,3+0,5)*2 | ©66,6 D67 >}
50js6 Ral,25 (2,7+0,3+0,5)*2 | ©57,0 D577
M36*1,5 Ral0 (2,3+0,3+0,5)*2 | ©¥42,2 D421
JIuHenHbIe pa3Mepbl
(3,5+0,3+0,5) + a7
480h14 Ral0; Ral0 488,6 4897,
(3,5+0,3+0,5)
PR
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(3,5+0,3+0,5)
100%14 Ral0; Ral25 |+ 100,5 10177
(3,0+0,3+0,5)

(3,0+0,3+0,5)

714
100"T Ral,25;Ral0 |+ 100 10027
(3,040,3+0,5)

(2,5+0,3+0,5)

714
467114 Ral0:;Ral0 |+ 46,0 46
(2,5+0,3+0,5)

JIOTIOJIHUTENbHBIE PUIMTYCKHU, YUUTHIBAIOLIUE:

CwmenieHue oT NOBEPXHOCTH pazbeMa mrammna — 0,3 Mwm;

OTKJIOHEHUE OT IIOCKOCTH U NpsIMOJIMHENHOCTH — 0,5 MM.

Ha pasmep 100h14 o I'OCT 7505-89 npunyck npu Ral0 paBen 2,7 MM, ogHaKO
s pasmepa 480yl4 npumnyck coctaBiser 3,5 mMm. Takum oOpasom mjisi Bcex
MMOBEPXHOCTEH, CBSI3aHHBIX C OTOH TOBEPXHOCTHIO MPUIYCK JOJDKEH OBITh
(3,5+0,3+0,5)mm.

Jlonmyckaemble OTKJIOHEHHS TOKOBOK HazHavyaem 1o 'OCT 7505-89.

ITo pe3yibTaraM NPOBCACHHLIX PACYCTOB BBIIIOJIHACM YCPTCIK 3aIOTOBKH.

3. Onpenenenne ko3 PUIIMEHTa UCIIOJIB30BaHMS MaTeprasa

KOB(i)(i)I/IHI/ICHT HCIIOJIB30BAHUA MaTrcpHaljia OIpPCACIICTCA OTHOMICHUCM MACChI

JACTaJIn K MacCcC€ 3aroTOBKH:

G
Kv= -4 2
MTG 2)

I'ne: Gy — macca neranu (3aaeTcs O YePTEKY ACTANH ), KT

(33 — Macca 3aroToBKH.

1-7;57‘19T
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I[J'ISI OIIPCACIACHUA MACChI 3aI'OTOBKH, 34aI'OTOBKY paCcCMaTpHUBACM COCTOHHIGf/'I H3
AT OUJIUHIPOB.

Macca 3aroToBKH COCTOUT:

Gs3 = G + G, +G3 +Qy + QGs = =

* 72 % * 72 % * g2 % * g2 % * g2 %
r*d;*l 7 d; *1l, , 7 d; *1; , g d; *l, , L7 d; *1

3
4 4 4 4 4 4 ( )
rae: di, da, ds, ds, ds — TUamMeTpBI HUITUHIIPOB;

11, 1o, 13, 14, 1s — AIIMHBI TUITUHIPOB;

7 - INIOTHOCTH (00BeMHas macca) 7,85 *10° kr/m’.

OmnpexenseM Maccy NepBOTo IWIMH]IPA 3arOTOBKU:

_r*d] . _ 3,14%0,072° *0,208
= y=

G
4 4

*7,85=6,65xe

OnpenenﬂeM MacCCy BTOPOIo NUIHMHApPA 3arOTOBKHU:

_x*dy ¥, 3,14*0,071% *0,046
y=

Gy= *7 85 = 1,432
4 4

OmnpexernseM Maccy TPEThEro UJIMH/IPA 3arOTOBKHU:

_a*di*l . _ 314%0,067° %0054
}/—

Gs= *7.85 = 1,502
4 4

OHpGI[GJ'I?IGM MacCCy YCTBCPTOro NWJIMHAPA 3aI'OTOBKH:

_x*d;*l,, _ 314*0,057° *0,101
y=

Gy= 785 = 2,022
4 4

OHpCI[eJ'DIeM MacCcCy I TOro nnujmHApa 3arOTOBKH:

_a*di*l, _ 314%0,0422%0,080
)=

Gs= *7 85 =0,87ke
4 4

B PE3YIIbTATC MAaCCa 3aroOTOBKHU:

G3 = G1 + Gz +G3 +G4 + G5 =6,65+1,43+1,5+2,02+0,87= 12,47 KT

Jyact
oU
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G
= 2% _ 76

Ku= -4
MU 1247

OTHOCHUTEIBHO BBICOKOE 3HAUCHHE KOB(b(I)I/IHI/IeHTa — CBHIACTCIILCTBO IIPABHUIIBHOT'O

BI::I60p8, BHJa 3arOTOBKU C TOYKH 3PCHUA IMOJIC3HOI'O MCITI0JIb30BaHUA MaTCpHraa.

4. HaznaueHnue MOCIEAOBATEIIBHOCTH MEXAHMYECKOW O0OpabOTKM 3aJaHHBIX

ITOBEPXHOCTEMN.

[ToBepxuocth D50js6 u D65h6 nomwxHbl OBITH 00pabOTaHBl MO 6 KBATUTETY
TOYHOCTH W IIepoxoBaTocThio Ral,25 B coorBercTBuM c Tabmumei 25 [1, ¢.188].
[TocnenoBarenbHOCTh ~ MEXaHMYECKOW  OOpaOOTKM  yKa3aHHBIX MOBEPXHOCTEH
CJIeIYIOLIAs:

1) YepHoBoe ToueHue
2) YuctoBoe TOUEHUE
3) IlpeasaputenpHoe nuipoBaHue

4) Yucrosoe numudoBaHue

5. Bb1Oop POMEKYTOUHBIX MPHUITYCKOB TAaOJWYHBIM CIIOCOOOM U YCTaHOBIICHUE

POMEKYTOUYHBIX Pa3MEpPOB C JOMYCKaMU

Haznauenune mnpumyckoB Ha o00paboTKy moBepxHoctu I50js6 BemeTcs Mo
TabnuilaM B TOpAJIKE, 0OpaTHOM MOCJIEOBATEILHOCTH MEXaHUYECKOM 00pabdOoTKH.
Br100p mpoMekyTOUHBIX MPUITYCKOB BeaeM 1o Tadaune 9 [1, ¢.283].

BriOpanneie 1o TabmuiamM MPOMEXYTOYHBIE TMPHUIYCKH U YCTAaHOBJICHHBIC

MIPOMEKYTOUHBIE Pa3MEPbI CBOAUM B TaOHUILLy 4.

Jluct
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Tabnuna 4- BeiObop npumyckoB TaOJIUYHBIM METOJIOM

[IpomexyTouHbIe
Metonsl Pan pasMepsl c
[Tapamerp [Ipumyck,
00paboTKu TOYHOCTH, OIpEeEICHHBIMH
LIEPOXOBATOCTH | MM
OBEPXHOCTHU KBAJIUTET OTKJIOHEHHSIMH,
MM

Yucrosoe ' .

6(js6) Ral,25 0,20 50 jS6(..g,005)
nuMdoBaHue
[IpenBapurensHoe

8(h8) Ra2,5 0,40 50,20h8( )
nuidoBaHue
Yucrosoe

11(hl1) Ra5 1,4 50,6h11( )
TOYEHHE
UYepnosoe

12(h12) Ra20 4,0 52h12( 4 5)
TOYEHHE
3aroroBka 3T Rag&0 6,0 56(573

HpI/IMG‘IaHI/IGZ ITPHUITYCK Ha YCPHOBOC TOUCHUC OIPCACIIACTCA IIYTEM BbIYUTAHUA U3

oO1LIero NpuIycKka Ha JaHHYIO0 OBEPXHOCTh (CMOTpHU Tabauy 4) CyMMbl PUITYCKOB

Ha MOCJIETyIOLIUE ONEepPallUu.

6. Pacuer mpoMexXyTOYHBIX NPHUITYCKOB HAa OOpabOTKYy OIHOW MOBEPXHOCTH

AHAJINTHYCCKHM

AOITyCKaMH

CIIOoCOOOM ¥ YCTaHOBJICHUE

MPOMEXKYTOUYHBIX Pa3MEpPOB C

Pacuer nmpoussoaum juia nmosepxHoctu 65h6(_,,) Ral,25. tunm npoussoxacTsa —

CEpUIHBIN.

Hzm.

JIuct Ne mokym.

Ioamuce

JlaTa
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B nannom npousBoacTBe 00pabOTKa MPOU3BOAUTCS HA TOKapHOM ctanke ¢ UITY,
3aroTOBKA YCTAHABJIMBACTCSI B ILEHTpax: IMEPEIHUM IUJIaBAOIIWM, 3aJHUN
BpAIIAOIIHAMCA.

[nudoBanpHas 00paboTKa MPOU3BOAUTCS HA KPYriaoUUIM(OBaJIbHOM CTaHKE.
JleTanb yCcTaHABIMBAETCA B KECTKUX LEHTPaX.

CuMMETpUYHBIE MUHUMAJIBHBIM MOPUIYCK Tpu 00pabOTKE HAPYXKHBIX U

BHYTPEHHMX IIOBEPXHOCTEN BPAILCHMUS:

27 min = 2*(Rzi-1 + hip ++/ A +el) 4)

rae:

Rzi1 — BbICOTA MHKpPOHEPOBHOCTEM IOBEPXHOCTEM Ha MOPEAUIECTBYIOLIEM
Iepexone.

hi; — rnybumHa nedexTHOro TMOBEPXHOCTHOTO CJIOS, IMOJYYEHHOTO Ha

IIPEALLIECTBYIOIIEM IIEPEXO/IE.
Ai.1 — CyMMapHO€ 3HAaY€HHUE MPOCTPAHCTBEHHBIX OTKJIIOHEHUN B3aMMOCBSI3aHHBIX
MOBEPXHOCTEMN, OCTaBIIMXCS MOCIIE BBINOJIHEHUS TPEAIIECTBYIOIIETO IEPEXO/IA.

€ — INOI'pCIIHOCTb YCTAHOBKH 3arOTOBKH Ha CTAHKC Ha BBIIIOJHACMOM IIEPCXOC.

OmnpexenseM MoOCaEA0BATENbHOCT, 00PaOOTKH, BEIMYKMHY BBICOTHI HEPOBHOCTEH

npoduns Rz u rmybuny nedexrnoro nosepxaoctHoro cios h mo [1,c.188,1.25]

Touenue yepaoBoe Rz =50 MM h = 50Mkm

Touenue unctoBoe Rz =25Mkm h =25 mkm
[IpenBapurenbHoe mudoanue Rz = 10mkm  h=20 Mxm
UYucroBoe nummdoBanne Rzy=5mMxkm h=15 Mxm

s 3aroroBku 1o [1,c.186,1.12] Rz=200mMxkm h=250MKMm

PaccuntniBaem IMPOCTPAHCTBCHHBIC OTKJIIOHCHUA W IIOIPCIIHOCTb YCTAHOBKHU H

3amuckiBaeM B rpady 4 u 5.

1RBucr
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JI714 3aroToBKu:

A= J&

Kop

2
+AW)

rae: Acop — KpUBU3HA 3aTOTOBKU
Axop = A*L
Ac= 1,5 mem/mm  [1,1.16,¢.186]
L — nimmHa 3aroToBKH

L =489 mm.

Axop = 489%1,5 = 733,5 ~734 Mxm
Ay — CMelIeHNEe OCH 3aTOTOBKH B Pe3yJIbTaTe MOTPEIIHOCTH 3alleHTPOBKH

Ay =0,25% /(T? +1)

rae: T — gomyck Ha quaMeTpalibHbINA pazmep 0a3bl 3aroToBku; T =3,6 MM.

Ay =0,25%/(3,6> +1) = 0,934.m

A= /(7347 +934%) = 1188mKm

OcraTouHble OTKJIOHEHUS C Yy4eToM Kod(dduimeHTa yTOYHEHUSI B3SATOTO B

(1,c.190,1.29):

A1 =0,06*A=0,06¥1188 ~71 MkMm
A =0,05 *A; = 0,05 *71 ~ 4,0 Mxm

BBuy ManocTy Noay4eHHBIX BEJIMYUH OCTAIbHBIMU 3HAUEHUSAMU IIPEHEOPEracM.
[TorpemHocTh yCTaHOBKH B LIEHTpAX:
gy = 0 MM

Onpez[ensleM MHUHHUMAJIBHBIC ITPHUITYCKH 110 BCCM TCXHOJIOTHYCCKUM IICPCXOaaM.

Juct
oF
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YepHOBOE TOUCHHE:

27 min1 = 2*(200+250+1188) = 3276 mxm
[TommydncTroBOE TOUCHUE:!

27 min2 = 2*(50+50+71) = 342 Mmxm
YepHoBoe nuindoBaHue:

27 min3 = 2*(25+25+4,0) = 108 MM
YucTtoBoe numdoBaHUeE:

2Zmin = 2%(10+20) = 60 MKM.

OnpenensieM pacueTHbId pa3mep, Mg IOCIETHEro MEepPexoJa OH paBeH

MUHUMAJILHOMY pa3Mepy Mo YepTeKY, AN OCTAIbHBIX PACCUUTHIBAEM IO (POpMYJIE:

dpacui = dpacui+it 2Zmini+1 )
dpacas = 64,981 mm
dpacu3 = 64,981 +0,06 = 65,041 mm
dpacu2 = 65,041 +0,108 = 65,149 mm
dpaca1 = 65,149 +0,342 = 65,491 mm

dpaca sar = 65,491 +3,276 = 68,767 mMm.

3HaudeHus nonyckoB BeioupaeMm o CT COB 144-75.

[IpenenbHble pa3mepsl ONpeAeiseM IIyTEM OKPYIVIEHHS JO COTBIX JOJIEN

MUJUIMMECTPA 3HAYCHUC PACUCTHOI'O pa3Mepa.

OHpCI[GJISIGM 3HA4YCHUA MAKCUMAJIBHOI'O IIPCACIIBHOTO pa3MEpa KaK CyMMY

MHUHUMAJIBHOTI'O IIPCACIIBHOIO padMEpa U BCIIMYHUHBI JOITYCKaA.

dmax = dmin + 6 (9)

L&
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dimax sar = 68,77+3,6 = 72,37 MM
dimax1 = 65,49+0,3 = 65,79 mm
dmax2 = 65,15+0,19 = 65,34 mm
dmax3 = 65,04+0,046 = 65,086 MM
dimaxa = 64,981+0,019 = 65,0 Mmm

OnpeneﬂﬂeM IpCACIbHBIC 3HAYCHUA IIPpUITYCKa IIyTeCM BbIYUTAHUA
COOTBCTCTBYIOIITUX 3HAUYEHUN IMpCACIbHBIX PAa3MCPOB.

2Zmax = dmaxi_ dmax i-1 (10)
27 max 1= 72,37 — 65,79 = 6,58 MM
27 max 2 = 65,79 — 65,34 = 0,45 mMm
27 max 3 = 65,34 — 65,086 = 0,254 mMm
27 max 4 = 65,086 — 65,0 = 0,086 MM

2Zmin = dmin i dmin i-1 (1 1)

27 min1 = 68,77 — 65,79 = 3,28 MM
27 min2 = 65,79 — 65,15 = 0,34 Mmm
27 min3 = 65,15-65,04=0,11 mm
27 min4 = 65,04 — 64,981 = 0,059 Mmm
HpOBCpHGM MMpPaBUJIbHOCTDb IIPOU3BCACHHLIX PACYCTOB.

2Zimax - 2Zlm1n 0i-1—O (12)

JOJgCT
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7,370 - 3,789 =3,6 — 0,019

3,581 = 3,581

Pacuer IMPOU3BCIACH BCPHO.

Ta6numa 5- PacueTHast kapt

Pacuer IIpenens | [Ipenens
Texnomorny | DIEMEHTHI HBIN Pacuer | Jlomy | HbIE HbIE
ecKue MpUITyCKa, MM MIPUITYC | HBIN CK pa3Mepsl, | MPUITYCK
Mepexo/ibl K pamep, |G, | MM U, MM
00paboTKn Ry;. 27 min, MM MM dua | 2Zm | 27
hi-l Ai-l dmin
1 MM X in ax
1 2 3 4 6 7 8 9 10 |11 |12
0,2 10,2 | 1,1 68,7
3aroToBka - 68,767 | 3.6 72,37 - -
0 5 88 7
UepHoBoe 0,0 {0,0 |0,0 65,4 165,713,2 | 6,5
3,276 65,491 |0,3
TOYEHUE 5 5 71 9 9 8 8
Yucrosoe 0,0 {0,0 |0,0 65,1 0,3 104
0,342 65,149 10,19 65,34
TOYEHHE 25 |25 |04 5 4 5
UepHoBoe
0,0 0,0 65,0 0,1 10,2
nudoBaHU - 0,108 65,041 | 0,046 55,08
1 2 4 1 54
e b
Hucrosoe
0,0 10,0 _ 65, 10,0 | 0,0
nuidoBaHu - 0,06 64,981 | 0,019 »4,981
05 |15 0 |59 |86
e
3,7 |13
)y
89 |70
PacuerHniii pa3mep 3aroTOBKM IIpU pacyueTe aHaJIUTHYECKUM METOJO0M s
noBepxHocTH P65h6 Oyner pasen O70( 75
‘JOJ,?CT

Hzm.

JIuct

Ne moxkym.

IToxmumce | Jara
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7. METOANYECKHE YKA3AHUA 11O BBIITOJIHEHUIO
KOHTPOJIbHOM PABOTHI Ne2

Tema: TexHosiorn4eckuid npouecc MeXaHUYECKOH 00padOTKHM JeTaqu B

YCJIOBHSIX CEPUIHOT0 MPOU3BOICTRBA.

B 3aganum ciieqyeT OTBETUTh HA CIEAYIOIINE BOIIPOCHI:
1. XapakrepucTruka geTaim.
2. Pa3paboTka MapuipyTHOTO TEXHOJIOTMYECKOTO IIpoIiecca.

3. Pa3paboTka 3a1aHHOM Oomnepanuu TEXHOJIOTHIECKOTro MPOoIlecca.

JlaHHOE 3aJjaHNEe OCHOBBIBAETCS HA MaTepuanax pa3padOTOK, BBINOIHIEMBIX B
3agaHusax Nel (BBIMOJHSETCS 110 TOMY K€ UEPTEXKY).

Pemenue paccmaTpuBaeMbIX 3a3Jad TOTOBUT CTYIAEHTOB K BBITOJIHEHHUIO
KypPCOBOT'O M JUIIJIOMHOTO MPOEKTa B KOJJIEIKE, K JICSITEIILHOCTH B POJIM TEXHOJIOra
WJIM MacTepa Ha IPOU3BOACTBE.

[To nraHHOMY 3aJJaHUIO0 HEOOXOAMMO MPEACTABUTH:

a) MOSICHUTEIIbHYIO 3aIHUCKY;

0) KOMIUIEKT JOKYMEHTOB TEXHOJOTMYECKOro Mpolecca MEXaHUUeCKOH
0o0paOOTKM 3alaHHOM JeTanu, KOTOpPBIA JIOJDKEH BKIIOYAaTh B ce0s  KapTy
MapUIPyTHOM TEXHOJOTMM M OJHY ONEPAalMOHHYIO KapTy C YKa3aHHEM pEeXHMOB
pe3aHusi U TEXHUYECKOW HOpMbI BpeMeHHU. OmnepalyoHHas KapTa 3aloiHsIeTcs s

noApPOOHO pa3zpadaTbiBAEMON ONEPALIMH.

1. XapakrepucTuka JeTajaiu

Ha ocHoBe HU3YyUCHUA YCPTCIKA MACTAIIM CICAYCT YCTAHOBUTL CTCIICHB C€C
CJIO’)KHOCTH B 06pa60TKe. HpoaHaHI/I?)I/IpOBaB PICXO,Z[HBIﬁ qepTeiK OCTAJIN, CTYACHT
AOJDKCH YKa3aTb HAMMCHOBAHHC JACTAJIM, K KaKOMY KJIACCy OTHOCHUTCS 3aJdaHHasd

JeTajb; 1aTh €€ KOHCTPYKTUBHYIO XapAKTEPUCTUKY U ONKCATh €€ Ha3HAYCHUE.
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Heobxoaumo mpoaHanu3upoBaTh TEXHUUECKHE TPEOOBAHUS, IPEABSIBIISIEMbIC K
JIETaJH, U yKa3aTh Ollepaluu, KOTopble o0ecreyaT uxX BhIOJIHEHHUE.

JI7151 TOTO HYKHO 0 KaXJA0MY TEXHUUECKOMY TPEOOBaHHIO PACCMOTPETH:

- IOYEMY MPEABABIAETCSA 3TO TPeOOBaHUE?

- KaKk 00CCIICYHTh €T0 BBIMOJTHEHUE?

- KAKUMH CPEJICTBAMH MOKHO MTPOBEPUTH TEXHUUECKHE TPEOOBAHUS?

Hanee paccMOTpeTh TEpMOOOpPaOOTKY AETaliM, €€ Ha3HAuYeHUE, CYIIHOCTh U
MECTO B IIPOLIECCE MEXAHNYECKOH 00pabOTKH.

3aTeM MpPOBECTH TEXHOJOTHUYECKUN aHANMM3 KOHCTPYKIHH feTainr. OCHOBHBIE
3a/1auu, perraemMbie MpU aHAIU3E TEXHOJOTHMYHOCTH KOHCTPYKIIMU 00padaThiBaeMOit
JIETaJIH, CBOJATCS K BO3MOXKHOMY YMEHBIIICHUIO TPYJOEMKOCTH M METALNIOEMKOCTH,
00pabOTKH JIeTAJIM BRICOKOTIPOU3BOAUTEIBHBIMUA METOIaMH.

TakuM oOpa3oM, YJIy4YIIEHHE TEXHOJOTHYHOCTH KOHCTPYKIIMH TIO3BOJIUT
CHU3UTH Ce0eCTOMMOCTh €€ U3rOTOBJICHUS 0e3 yiepoa JJisl CIIy»KeOHOTO Ha3HAYEHUS.

AHaM3 TEXHOJOTUYHOCTH KOHCTPYKIIUU ACTAIIH IEIeCO00pa3HO MTPOBOIUTH B
cileayroniei mociaea0BaTeIbHOCTH:

- YCTaHOBHUTH BO3MOYKHOCTH MMPUMEHEHHUS BHICOKOIIPOU3BOIUTEIHHBIX METOOB
00paboTKH;

- OTNIPEJICTUTD TPYAHOIOCTYITHBIC I 00PaObOTKH MeCTa;

- yBsI3aTh YyKa3aHHBIC Ha YEPTEKax IOMyCKaeMble OTKJIOHEHHS pPa3MEpoOB,
napaMeTphl IIEPOXOBATOCTH U MPOCTPAHCTBEHHBIE OTKIOHEHHUS IO T€OMETPUUYECKOM
dopMe W B3aMMHOMY DPaCIOJIOKEHHUIO TMOBEPXHOCTEH C TCOMETPUUYECCKUMHU
MIOTPEITHOCTSIMHA CTaHKOB;

- ONpeNeNuTh TOBEPXHOCTH, KOTOPBHIE MOTYT OBITh HCIIOJIB30BaHBI TIPH
0a3upoBaHUU, HEOOXOJUMOCTb BBEJICHUS BCIIOMOTaTeIbHbIX 0a3.

B mopsiake n3yueHuss MCXOMHBIX JaHHBIX HEOOXOAMMO pa3o0paTbcs B TOM, U3
KaKOTO MaTepuaja W3TOTaBIMBAETCS JIeTallb, KaKOBHI ero cpoiictBa. O marepuane
HEOOXO/IUMO H3JIOXKHUTH Cclenyroliee: HauMmeHoBaHue, Mapka, ['OCT, ocHOBHbIE

MCXAaHHUYCCKHC, TCXHOJOITHYCCKHUC U APYTUC CBONCTBA.
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Jluteparypa: [10]

2. Pa3pa60TKa MAapHIIPYTHOI'O TCXHOJIOTHYCCKOI'O ITPOLCCCa

Oty paboTy HEOOXOOUMO BECTHM TakK, YTOObI pa3paOOTaHHBIM MapLIPYTHBIN
TEXHOJIOTHYECKHUI MPOLIECC OTBEYAN YCTAHOBICHHOMY THITY TPOH3BOCTBA.

[Ipy  mpoeKkTHpOBaHMM  MapIIPYTHOTO  TEXHOJOTHMYECKOro  Mpoliecca
HEOOXOJUMO  OpPHUEHTHPOBATbCSI HA THUIOBBIE TEXHOJOTHMYECKHE IPOIIECCHI,
MMEIOLIUECS B HACTOSIIIEE BpeMs JJIs AeTajieil MHOIMX KJIaCCOB.

CTyneHTbl MOTYT  BOCIIOJIB30BAaThCsl  3aBOJICKMMHU  TE€XHOJIOTMYECKUMHU
mpolieccamu 1Mo o0paboTKe aHANOTUYHBIX JAeTallel, a TaKkKe OOIIMMH MOJIO0KEHUSIMU
POEKTUPOBAHUS TEXHOJIOTMUYECKUX MPOIECCOB MEXaHUYECKOW 00pabOTKU JeTaneit
MallliH, PEKOMEHTyeMbIMU KypcoM « TeXHOIOTHsI MalTHHOCTPOCHUS.

TexHomornueckuii mporecc A0KEH COOTBETCTBOBATH COBPEMEHHOMY YPOBHIO
MaIIMHOCTPOeHUsI. B HeM MOMmKHBI OBITh MPUMEHEHBI MPOTPECCHBHBIE METOIBI
00paboTKH.

[Tonp3ysicCh  OCHOBHBIMH  TOJIOKEHUSMHA  TEXHOJOTHU  MAaITUHOCTPOEHUS,
IpelycMaTpuBalOT B TEPBYIO OuYepeab olepanud oOpabOTKH TEXHOJOTUYECKUX
0a30BBIX MOBEPXHOCTEH, 3aTEM CIEAYeT psJ YEPHOBBIX, YUCTOBBIX M OTJECIOYHBIX
orepaluii, MpUYeM B CEPUMHOM MPOU3BOJICTBE HEOOXOIMMO OTHAEISATH UYEPHOBBIC
OIepaluy OT YUCTOBBIX, YUCTOBBIE OT OTJAEIOYHBIX U T.II.

[Tpu cocTaBieHNr MapIIPyTHOM TEXHOJIOTHH CIEAYET MPOBEPUTD U YOSAUTHCS:

a) B IPaBUWJILHOCTH BBIOOpA TEXHOJIOTMYECKUX 0a3 1 000CHOBATh UX BBHIOOD;

0) TMPaBUIBHOCTH YEpPEJOBAHMSI MEXAaHWYECKUX OMEpaluii ¥ MPaBUILHOCTH
BKJIFOUEHUS B MPOIIECC TEPMUUECKHX, CIECAPHBIX, MOCUHBIX, KOHTPOJIBHBIX U APYTUX
ONEepaLHnii;

B) B O0ECHEUEHUU MPUHATHIM TEXHOJIOTMUYECKUM IPOLIECCOM MOTyUYEHUs
TpeOyeMol TOYHOCTHM U IIEPOXOBATOCTH OOpabaThiBa€MbIX IMOBEPXHOCTEH B
COOTBETCTBHUH C TPEOOBAHUSIMHU YEPTEXKA;

I‘) B oOOecrIeueHUH INPUHATBIM TCXHOJIOTHYCCKUM IIPOOCCCOM BBIITOIITHCHUA
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TCXHUYCCKHUX TpGGOBaHHﬁ, NpCaAbABILICMBIX K U3ICIIHIO.

Bbi0op CTaHKOB MPOM3BOAAT MO KarajoraM U CHpPaBOYHUKAM, MCXOIS M3
coJiepKaHuA Ollepaluii, TUIa MPOU3BOCTBA, pa3Mepa JeTalu.

[Ipu »STOM chemyeT pYKOBOJCTBOBATHCS OKOHOMHYECKOH TOYHOCTHIO
00pabOTKH Ha Pa3IMYHBIX METAJUIOPEXKYIUX CTAHKAX.

JlaHHBIN 3Tan padOThl 3aBEPIIACTCS BHIMOIHEHUEM MapIIPYTHON KapThl.

Jluteparypa: [ 1, ¢.103-108; 2, c.79-105]

3. P33D360TK3. 3aJIJaHHOM OIepallMy TEXHOJOTMYECKOro mpolecca

3amaHHas onepaiusi pa3padaTbIBae€TCs Ha OCHOBE MPHUHSTOTO MApUIPYTHOTO
TEXHOJIOIMYECKOr0 IIpoLecca.

PexomenmyeTcs ciaeayromuii mopsiioK pa3padoTKH OTepaIuu:

3.1. Ha3znauenue onepanuu, HAUMEHOBAaHHUE, HOMEP ONEpalUU.
3.2. Dcku3 onepaiu.

3.3. CtpyKkTrypa onepauuu.

3.4. Texnonoruyeckas 6a3a (6a3bl).

3.5. Bei0Oop cranka.

3.6. Bbi0op npucnocoOeHus.

3.7. BIOOp pexKyIIero MHCTPYMEHTA.

3.8. Bribop cpencTB usmepeHus.

3.9. Pacuer pexxumoB pe3aHuss 1 OCHOBHOT'O BPEMEHH.

3.10. PacueT TexHUYECKOW HOPMBI BPEMEHH.

JIuteparypa: [ 11,12]
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4. BeimojHeHne agp0oMa KapT TCXHOJOTHYCCKOI'O ITPOIIccCa

B pesynbrare TEXHOJOTHYECKOrO MpoIecca IOJKHBI ObITh pa3paboTaHbl U
BbINoJIHEHb! MapuipyTHass kapra (MK) u onmna onepauunonnas kapra (OK)
MEXaHUYEeCKON 00pabOTKU, U COCTABIIEH alIbOOM KapT TEXHOJIOIMYECKOro MpoIecca.

Mapuipytasie kaptel (MK) u onepanumonnsie kaptbl (OK) mexanumyeckoit
00pabOTKH SIBISIFOTCS. OCHOBHBIMU JJOKYMEHTAMU:

1. MK u OK sBAsitoTCS TEXHOJIOIMYECKMMH JOKYMEHTAMH, [TO3TOMY IPH
ux Oo(QOopMICHUHM CJEIyeT YUYUThIBaTh oOmme TpeOOBaHUS K BBIMOJHEHUIO
rpaUYecKuX M TEKCTOBBIX TEXHOJOTUYECKUX JOKYMEHTOB B COOTBETCTBUHM CO
cranaapramu ECT/I.

2. MK odopmnsercs B coorBerctBun ¢ ['OCT 3. 1118-82.0K
odpopmitsiercst B cootBeTcTBUM ¢ ['OCT 3. 1404-86.

3. B MK u OK 10/kHBI OBITh 3aM10JTHEHBI BCE Tpadbl.

4. MK u OK 3anonHsioTcs TOIbKO YEPHOU TYIIbIO (YepHUIIAMHU, TTACTOM) OT
PYKH, 4eTKO OO0 ¢ ucnosibzoBanuem I1K.

5. PekomeHnnyercs OCTaBiATh OJHY — JBE CBOOOIHBIX CTPOKH MEXKIY
ONMCAHUAMU OIEPALINi, TIEPEXO0B.

6. B OK BbIMOJMHSAETCS 3CKH3 C pa3MepamH, MOJIyYa€MbIMU I[OCTE
BBITIOJIHEHUS onepanuu. Eciau nerans ciiokHas ¥ TpeOyeT HECKOJIbKO MPOEKIIHM,
NOSICHSIIOIIMX 00pabOTKy, ACKM3 BbluepuuBaercss Ha KD (kapra 3CKkH30B) B
cootBercTBuM ¢ I'OCT 1105-84.

OO0pabaTbIiBaeMble TOBEPXHOCTH HYMEPYIOT apaOCKUMU LU(PpaMu U BBIACIAIOT
crutomHou ymHued (B 2 pasza tonue crutomHon guaun o F'OCT 2303-68). Homep
00pabaTbIBa€MOIl MOBEPXHOCTU MPOCTABISIOT B OKPYKHOCTHU 6...8 MM U COETUHSIIOT
BBIHOCHOH JIMHUEH ¢ M300pakeHHeM 3Toil moBepxHOcTH. (s oOo3HaueHus 0a3 u
3QKUMHBIX YCHJIMM MOJIb3YIOTCS YCIOBHBIMU 3Hakamu B cooTBerctBuu ¢ ['OCT 3.
1107-81. Ha »5cku3ax  yKa3bIBalOT  pa3Mepbl, MPEACNbHbIE  OTKJIOHEHHS,
mepoxoBaroctb mo ['OCT 2789-73 u I'OCT 2309-73, 6a3pl U Apyrue JaHHbIE,

HEOOXOUMBIE /ISl BHIIIOJHEHUS ONEPALIUH.
192



7. TOCT 3.1702-79 ycranaBnuBaeT mpaBWJia 3alUCeld oOlepanuil u
nepexoa0B 00pabOTKU pe3aHuEM.
8. MK u OK 10omkHBI OBITH JATUPOBAHBI M TIOAMKMCAHBI YUaIIUMHUCS.
9. TABJIHUIA UCXOJIHBIX JAHHBIX AJI151 BBITTOJIHEHUSA
KOHTPOJIbHOM PABOTBI Ne2
( TMII IPOM3BOACTBA — CEPUITHOE)
Bapuant 3amanust BBIOMpaeTcs 10 TaOJIHIe BAPHAHTOB.
Ne HanmenoBanue Conepxanre noapoObHO pazpadbarbiBaeMoi | Ne
Bap. | leTaiu onepanuu yeprexa
1 2 3 4
1. Brynka O06paboTKa KyJIauKoB 01
2. Kosneco 3y0uaroe OxkonuarenbHasi 00padoTka D35SH7 02
3. [ITeIpb O6padoTka pe3bost M24 x 1,5 — 8¢ 17
4. Brynka O0paboTKa NIMOHOYHOTO Ma3a 18
5. Komneco 3ybuaroe O6paboTka 3yObeB 25
6. [Tonymydra O06paboTKa MMOHOYHOTO Ma3a 19
7. Pbruar O6paboTka niIocKocTen 03
8. Ban O06paboTKa MMOHOYHOTO Ma3a 04
9. [Tonymydra OxoHuatenbHas oOpaboTka D65H7 09
10. | Ban-mecrepHs O06paboTKa MMOHOYHOTO Ma3a 06
11. | Yepssk UepHoBas o0paboTka HapyXHbIX | 11
MMOBEPXHOCTEN

12. | Mydta OxonuatenbHas oopabotka D38H7 24
13. | Ban O6paboTka JBICOK 05
14. | Crynuna Oo6paboTtka oTBepcTus D6 12
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15. | Ban O6paboTka MIMOHOYHOIO Ma3a 13
16. | llectepus OxonuatenbHas oopabotka D40H7 22
17. | Ban O6paboTka MIMOHOYHOIO Ma3a 07
18. | lectepus O6paboTka nasa 21
19. | Ban YepuoBas o0paboTka Hapy»XHbIX | 23
MTOBEPXHOCTEN
20. | [HomymydTa Oo6padoTka oTBepcTust D17 08
21. | Ban-mectepHs O06paboTKa HIMOHOYHOTO Ma3a 10
22. Ban UepHoBas 00paboTKa MOBEPXHOCTEH 15
23. | lllecrepns O6paboTka 3yObeB 16
24. | Crakan OxkonuarenbHasi 00padoTka D60h6 20
25. | Ochb O6pabortka oreepcTus 603 14
26. | Brynka OxoHuatenbHas oOpaboTka D65H7 01
27. | Koneco 3ybuaroe O6paboTka 3yOneB 02
28. | llteips OxkonuarenbHas 00padoTka B30js6 17
29. | Brynka O6padoTtka oTBepcTHii ¥6,6 18
30. | Koneco 3y6uaroe O6paboTka MIMOHOYHOIO Ma3a 25
31. | Ilonymydra O6paboTtka pe3pdsl M8-7H 19
32. | Ppruar O6paboTka maza 03
33. | Ban O6paboTka MIMOHOYHOIO Ma3a 04
34. | Ionmymydra O06paboTKa KyJIa4KoB 09
35. | Ban-mecrepHs UepHoBas o0paboTka HapyXHbIX | 06
IMOBEPXHOCTEN
36. | Uepssx O6paboTka nasza 11
37. | Mydra O6paboTka MIMOHOYHOIO Ma3a 24
38. | Ban O6paboTKa MIMOHOYHOTO Ma3a 05
39. | Crynuna O6paboTka HUIHIEB 12
40. | Ban OxonuatenbHas oopaboTka D35K6 13
41. | llectepus O6paboTka 3yOneB 22

194




42. Ban YepHoBas o0paboTka HapyxHbIX | 07
MMOBEPXHOCTEN

43. | llecrepus O6paboTka 3yOneB 21

44. | Ban Yucrosas o0OpaboTka HapyXHbIX | 23
ITOBEPXHOCTEN

45. | [lonymydTa OxoHnuatenbHas oopadboTka ¥100h6 08

46. | Ban-mecrepHs O6paboTka 3yOneB 10

47. | Ban Yucrosas oOpaboTka HapyXHbIX | 15
IMOBEPXHOCTEN

48. | llecrepus OxoHuatenbHas oOpaboTka B¥32Js6 16

49. | Crakan O6pabotka oTBepcTHil D9 20

50. | Ocsb OxonuatenbHas oOpabotka ¥43k6 14
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9. MIPUMEP BBIIIOJTHEHU S KOHTPOJIbHOM PABOTBI Ne2

Tema: CipoeKTHPOBATH TEXHOJOTHYECKHH MPOIecC MeXaHUu4YeCcKoil 00padoTkm
peramm «Bam» mo 3aJaHHOMY 4epTexy, MOAPOOHO Ppa3padoTaTh ONEpPaANHI0

00padoTku pe3bdbl M36 x1,5 -8¢g B yc/10BHSIX CepUIAHOI0 MPOU3BOACTBA.

1. XapakTepucTuka aerajm.

3ajaHHasg JeTanb OTHOCUTCS K JETalsiM TUIMa TeJl BPAIEHHUS C HAPYXKHBIMU
UJIMHAPUYECKUMH TIOBEPXHOCTSIMH, 0€3 IEHTPaIbHOTO OTBEPCTHUS, KIJIACC JETaIH
«Banb.

Jletanbp mpeactaBisieT coOOM Bad cTyneH4YaTod ¢opMbl, Ha JABYX CTYIEHSX
PacIioioKeHbI IITTOHOYHBIC IMa3bl, HA JABYX Hapes3aHa pe3bdba M36 x1,5 u M64 x2.
[unmuHapruyeckue MOBEPXHOCTH BBIMIONHSAIOTCS B pazmep B65h6, P60 u D50js6. Ha
noBepxHocTu D50js6 uMeeTcsl WMOHOYHBIA Ma3 MUPUHON 14 MM, Ha MOBEPXHOCTH
(A65h6 pacnonoxeH IIMOHOYHBIA nNa3 mupuHod 18 MM. IloBepxHocTh D65h6
MOJIBEPraeTcs TEPMHYECKONM 00pabOTKE TOKaMHM BBICOKOM YacTOThI /10 TBEPJIOCTH
52...56 HRC. IlepoxoBatocth moBepxHocTerr D50js6 m D65h6 Ral,25, pesnba
M64x2 wumeer mepoxoBarocTh Ra2,5, OOKOBBIE TOBEPXHOCTH I1a30B HMEIOT
mepoxoBarocth  Ra5. OcranbHble  TMOBEPXHOCTM  Bajla  BBINOJHSIOTCA €
nmepoxoBaTocThio Ralo.

Hetans uszroraBnuBaercs u3 craiu 40X I'OCT 4543-71. 'abaputHbie pa3zmepsl
neranu: Hambonpmuid auamerp 65mm, niouHa 480 mM. Macca -9,42 kr. K neranu
MPEIBSBISIOTCS  CICIYIOMIME TEXHUYECKUE TPeOOBaHUS: JOMYCK paguaibHOIo

Oouenus mopepxHoctu P50js6 oTHOCUTENBbHO NTOBepxHOCTH W65h6 He Gonee 0,01mMm,
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JIOMYCK paJiMaibHOr0 OWEHUsI TOBEPXHOCTH M64X2 OTHOCHTENBHO MOBEPXHOCTH

D65h6 He 6onee 0,025 MM. OTu TpebOBaHUS HEOOXOIUMBI ISl TOYHON YCTaHOBKH

BaJjla B Kopmyce. Jlomyck CHUMMETPUYHOCTH Ma30B OTHOCHUTEIIBHO  OCEM

MOBEPXHOCTEH, Ha KOTOPbIX OHHU pacnojiokeHbl, He Oosee 0,04mm. JlanHoe

TpeOOBAaHUE CIYXKHUT JJIsI TOYHOTO PACIIOJIOXKEHHUS COMNpsTraeMbIX JeTaiei

OTHOCUTEIBHO OCH.

Texnuueckue TpeOOBaHUS: METOJIBI UX BBITTOJHEHUS U KOHTPOJISI.

Conepxanue TpedoBanus | Korga, kakum metoaom u | Kak u KaKUMU
CpeACTBAMH MOXHO | CpeICTBaMU MOYHO
BBITIOJTHUTD 3TO | MPOBEPUTH  BBINIOJIHEHUE
TpeboBaHue TpeOOBaHUS

1. Homyck panuanbHOro | JlaHubeie TpeboBanus | Ha KOHTPOJIbHBIX

OoueHus MOBEPXHOCTH | MOKHO JOCTUYb | IEHTPAX C  IOMOUIBIO

50556 OTHOCUTEJILHO | YUCTOBBIM HITM(OBAHUEM | MHIUKATOPA.

MMOBEPXHOCTHU DP65h6 | 1 Hape3kod pe3bObl C

0,01mm, MMOBEPXHOCTH | KCTIOJIb30BAHUEM E€JIMHBIX

M64x2 OTHOCHUTEJIBHO | TEXHOJIOTUYECKUX 0a3

TOH K€ IOBEPXHOCTH | (LIEHTPOBBIX OTBEPCTHI).

0,025 mm.

2. Honyck | @pe3epoBaHUEM B|C nomompo kanuOpa

CUMMETPUYHOCTH CrelaIbHOM MPU3MBI IITTOHOYHOM.

ITTOHOYHBIX Ma30B | IPUCTIOCOOICHUH.

OTHOCHUTEJIBHO ocen

ITOBEPXHOCTEMH, Ha

KOTOPBIX OHU

pacnoioxkensi, 0,04MmM.

[IpoBens aHanu3 TEXHOJOTMYHOCTH KOHCTPYKIHMHM J€Tajld, YCTaHABIMBAEM
clenyoluee:
Sttt |

Hzm.

Jluct No nokym. [Monmuck

Jlata
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JleTans xKecTkas, T.K. L _ 480 7,4, T.e. meHee 10.

dop 65
KoHcTpykius petanu TO3BOJSAET B  YCIOBHUSIX CEPUHHOIO MPOU3BOJICTBA
coOMI0/IaTh TPHUHIMIBI TTOCTOSIHCTBA M TMPEEMCTBEHHOCTH 0a3, HE HCIOIb30BaTh
CJIOHBIM CHEIUATbHBIM PEXYIIMH WHCTPYMEHT, MPHUCIIOCOOTIEHUs, 00paboTKy
MPOU3BOAUTHh HA YHUBEPCAIbHBIX cTaHKax ¢ UIIY.
Ha ocHOBaHMM mNpOBENEHHOTO aHaiau3a MOXKHO CHENarb BBIBOJA: JIETAJIb

TCXHOJIOTHUYHA U Ha BBI3bBIBACT TPYHHOCTCﬁ B IIPpOU3BOJACTBC.

2. PazpaboTka MapuIpyTHOr0 TEXHOJIOTHYECKOI0 Ipouecca.

[lepen pa3pabGoTKOW MOJHOTO TEXHOJOTMUYECKOTO IMPOIECCa COCTaBISIEM CXEMY
MOCJIEIOBATEILHOCTH 00paboTKu jaetanu «Bam» - mMapmpyTHBIH TEXHOIOTUYECKHMA
pouecc.

OCHOBHBIE  TIOJIOKEHHS  TEXHOJOTHMM  MAIIMHOCTPOEHUS  YCTAHABJIMBAIOT
IOCJIE0BATEIBHOCTh 00pAaOOTKU MOBepXHOCTEH. Mcxond U3 KBaJMTeTa TOUHOCTU U
3aJJaHHOM IIEpOXOBAaTOCTH, OOPaOOTKYy MOBEPXHOCTEH JeTalnd pa3OoMBalOT Ha
YEPHOBYIO, YUCTOBYIO U OTAEIOYHYIO CTaJUH.

[Ipy 4epHOBOM TOYEHHWH CHUMAETCS MAaKCHUMAaJbHBIA NPUIIYCK M JTOCTUTAETCS
mepoxoBaroctb He HMKe Ra20 u TouHOCTH 12 KBaJMTET, YMCTOBOE TOYEHUE
IIPUMEHSIOT I JOCTHXKEHMS IIepoxoBaTocTd Ra2,5 m toynoctu 8 xBamurer. s
JNOCTUXEHUS 1mepoxoBaroctd Ral,25 u TouHocTn 6 KBanmuTeT TpeOyeTcs OTAeIouHas
00paboTka.

IIpu oOpabGoTke cTanu B YCIOBUSIX CEpPUHHOTO IPOU3BOJICTBA OTIEIOYHON
00paboTKOM sBiIsIETCS NIIM(POBAHUE TOBEPXHOCTU HA KPYIJIOMIIM(POBAILHOM CTAHKE.
@pe3epoBaHue  IIMOHOYHBIX  Ia30B IMPOM3BOAUTCA Ha IINOHOYHO-(ppe3epHOM
crtaHke. YepHoBasgs W TOJY4YHCTOBasE 0O0paOOTKa HAPYXKHBIX MHJIMHIPUYECKUX
IIOBEPXHOCTEN MPOU3BOIUTCA HA TOKapHbIX crankax ¢ UIIY. IloaroroBka EeHTPOBBIX
OTBEPCTHI, SBISIOIIMXCS 0OazamMu [Jis JajbHedneil oOpaOOTKH, BBINOJHSAETCS Ha

b pe3epHO-IIEHTPOBATHFHOM CTAaHKE.

Auct
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HaumenoBanue u | [lapamerp Ksanuter | Bug o6paborku

pa3Mep MOBEPXHOCTHU | IEPOXOBATOCTH

1. IToBepxHOCTH Ral,25 h6 YepHOBOE TOUCHUE,

D65h6 YHUCTOBOC TOYCHUE,
nuMdoBaHUE

2. IToBepxnocts D60 | RalO H14 YepHoBOE TOUCHHE

3. IToBepxXHOCTH Ral,25 Js6 UepHOBOE TOUCHHE,

?50js6 YUCTOBOE TOUYCHUE,
nuQoBaHue

4. IToBEpXHOCTH Ra2,5 UepHOBOE TOUCHHE,

M64x2-6g YHUCTOBOE TOYEHUE, HApE3Ka
Pe3bOBI

5. IloBepxHOCTH RalO UepHOBOE TOUECHHME, HAPE3Ka

M36 x1,5 -8¢g pe3bObI

6. [llnonounsiii ma3z | Ras N9 ®pe3zepoBaHUE

18N9

7. llInoHounsiit ma3z | Rad NO9 OdpeszepoBaHue

14H9

8. Topiibl RalO H14 ®peszepoBaHue

BapuanTt mapuipyTHOTO TE€XHOJIOIMUYECKOTO MPOIlecCa MEXaHUYECKOU 00paboTKu

neranu «Bam»y craenyrommii:

Onepayus 005 ®pe3epHO-LIEHTPOBAJIbHAS
Obopyoosanue: ctanok monaenu MP73
IIpucnocobnenue: MPU3MaTHIECKOE TUCOYHOTO THUIIA.

®pe3epoBath Ba Topua B pazMep 480 MM, CBEPIIMTH JIBA IEHTPOBBIX OTBEPCTHSI.

Onepayua 010 Toxapuas ¢ UHITY
Obopyodosanue: ctanok mojaenu 16K2003

P Jlucr
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IIpucnocobnenue: maTpoOH MOBOJIKOBBIN, IIEHTP BPAIIAIOIIUANCS.
Tounts noBepxHoctu V635, D64, VD60, D50 nmpeaABapUTEILHO U OKOHYATEIBHO C
IPUITYCKOM MOJ HUTM(QOBKY, IPOpe3aTh BE KaHABKHU IMIMPUHON 6MM U 3MM, Hape3aTh

pe3rdy M64x2-6g.

Onepayua 015 Toxapuas ¢ UHITY

Obopyodosanue: ctanok moaenu 16K20D3

lIpucnocobnenue: NaTpoH MOBOAKOBBIN, IEHTP BPaILAFOIIHIICS.

Touuth mnoBepxHocTH V36 W O30MM TpeaBApPUTEIBHO U OKOHYATEJIBHO,

pope3aTh KaHABKY MIUPUHON 5,2MM, Hape3aTh pe3pdy M36 x1,5 -8g.

Onepayus 020 InonouHo-ppesepHasi
Obopyodosanue: cTaHok Mojaenu 692M
lIpucnocobnenue: cieniuadbHOE.

®pe3epoBath /1Ba MIMNOHOYHBIX Na3a mupuHor 14H9 n 18NO.

Onepayusa 025 Tepmu4deckas
TepmooOpaboTaTh MOBEpXHOCTh ¥65 TOKaMHM BBICOKOM YaCTOThI Ha TIyOWHY

1,2...1,8 mm 1o TBepaoctu 52...56 HRC.

Onepayua 030 KpyriaommdosaabHas
Obopyodosanue: ctanok mojaenu 3M153
IIpucnocobnenue: NEHTPA,XOMYTHUK.

nudosate noBepxuoctu P65h6 u B50s6.

Onepayusa 035 KoHTpoJbHasi
Obopyodosanue: IIUTAa KOHTPOJIbHAS.

KonTtpons geranu OTK.

p At
AuY)

MKTY.TMO02... 000 KP

Hzm.

JIuct Ne moxkym. IToxmumce | Jara




3. Pa3paboTka 3a1aHHOM Onepanuy TEXHOJIOTH4eCKOoro mpoiecca.

ITo 3aganuto Tpebyercs pa3paboTaTh omepalyio mo Hapeske pe3ronl M36 x1,5 -
8g. B mapuipyTHON TEXHOJOrMU Hape3Ka pe3bObl Mpou3BoAUTCS Ha omneparuu 015
TokapHou ¢ YITY, BeimonHseMol Ha TOKapHOM cTaHke Moa. 16K20d3.

Omnepauns 015 conepKUT OOUH yCTAaHOB U TPU TEXHOJIOTMYECKUX MEPEXOa:

1) Ttouute mnoBepxHocTu V36 , D30 mpeaBapUTEBHO W OKOHYATEIBHO;
2)npope3aTh KaHaBKY MUPUHOHN 5,2 MM ; 3) Hape3aTh pe3rdy M36 x1,5 -8g.

TexHonornyeckas 0as3a: LIEHTPOBbIE OTBEPCTUS U TOPEL AETAIIH.

[IpucnocoOaeHune: maTpOH MOBOJAKOBBIN, IIEHTP BPAIIAFOIIAICS.

Pexymmi nHCTpyMEHT:

Pesen npoxonHoii ¢ pomoudeckoi miactuaon u3 TSK10 PDINR2525M15

TV 2-035-892-82,

Pesern kanaBounsIii 035-2126-1805 OCT 2M10-7-84,

Pesen pe3pboBoii 035-2159-0543 OCT 21 10-9-84.

CpencrtBa koutpouns: lranrennupkyns I 11-0,05-160 T'OCT 166-89,

Kanubp- konbiio pe3zrboBoe M36 x1,5 -8g.

VYcraHOBIEHUE PEKUMOB PE3AHUS 110 IEPEXOaM.

1. Tounts noBepxHoctu P36 u G30MM peABaPUTETHHO.

Pexxrimbl pe3aHust Ha3HA4YaeM MO JJUMUTUPYIONIEH moBepXxHOCcTH D36.

I'myOuna pezanus

I'ne: D3 — nuameTtp 3aroToBKU, MM

Dy — nuameTp roToBOM AeTalu.

Haznauaem moJaavdy B 3aBUCUMOCTH OT HICPOXOBATOCTH ITOBEPXHOCTHU

Sor = 0,22 Mm/06  [3,k.3,¢.39]

'%ECT
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[TonmpaBouHbie KOA(pGUIMEHTH: HA MEXaHUUYECKHE CBOWCTBA 00pabaThIBAaEMOTO
matepuana Kgy = 0,9, nonpaBounslii ko3pduumeHt Ha crnocod ycraHoBku Ksy= 0,9

[3,k.5,c.43].

So = Sor * Ksy * Ksy, MM/0G (1)

So =0,22%0,9*0,9 = 0,18 Mmm/00

Koppektupyem mnomady 1o macnopry cTaHka. Ha pgaHHOM cTaHke TMojada
perynupyercs 6eccrynendaro S, = 0,18 Mmm/00.

OmnpenensieM CKOPOCTh PE3aHMUSL.

V=190 M/MuH. [3,x.21,c.74]

[TonmpaBouHbIe KOADGUIHMEHTH Ha CKOPOCTh PE3aHUS B 3aBUCHUMOCTH:

ot matepuaina uacrpymenta Kyy = 1,05 [3,x.21,c.74]

oT croiikoctu uHCTpymeHTta Ky = 1,05 [3,k.23,c.84]

V= VT* KVM* KVI/I R M/MHH (2)

V= 190*1,05%1,05 = 209,5 m/mun

PaccuuteiBaem JaCTOTYy BpalllCHUA HMIITUHACIIA:

*
n = 1000%7 , 00/MUH 3)
T*D
%
n= M=1588o6//mm

3,14%42

Koppektupyem dacToTy BpaleHusl 1o MmacrnopTy CTaHKa

Jlucr
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ny = 1000 06/MuH

OHpCIle.TISICM I[CﬁCTBHTCJIBHYIO CKOpPOCTDb PC3aHUsA:

V= % , M/MUH 4)

% %
V= 3,14%42%1250

=164,9m / mun
1000

OmnpexernseM MOUTHOCTh MMOTPEOHYIO HA pPE3aHUE:
Nr=4,0kBr [3,k.21,c.74]
[TonnpaBouHbie KOA(PPUIIHMEHTHI HA CKOPOCTh PE3aHUsI B 3aBUCUMOCTU
Ot marepuana uactpymenta Kpy=1,05  [3,k.24,¢.85]
N = Nr* Knm ,kBT )

N =4,0*%1,05=4,2 xBr

HaﬁHGHHOG 3HAYCHUC TIIPOBCPACM 110 MOINHOCTHU CTaHKa. MOHIHOCTL Ha

mmnunaaene npu KII/I = 0,8 u momnoctu aurarens 10kBrT.

N]_]_[H = IO*O,SZSKBT

Takum 06pa3om, BRIOpaHHBIC PEKUMBI PE3aHHS IO MOIITHOCTH OCYIIECTBUMBI.

JIist momydncToBOM 0OpabOTKM PEKUMMBI pe3aHus Ha3HAYaeM aHaJIOTHYHBIM

obpazom.

‘ (J’hj/lCT
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I'ne: D3 — nuameTtp 3aroTOBKU, MM

Dy — nmameTp roToBOM AE€Talu.
Hasznavaem mojady B 3aBUCHMOCTH OT IIEPOXOBATOCTH MTOBEPXHOCTH
So=0,19 Mmm/06  [3,k.3,c.39]

[TormpaBouHbie KOA(PGUIIMEHTH: HA MEXaHMUYECKHE CBOWCTBa 00pabaThIBAaEMOTO
marepuana Ks, = 0,9, nonpaBounslii koappuuueHT Ha crnocod ycraHoBku Kg,= 0,9
[3,k.5,c.43].

So = SOT * KSM * Ksy ) MM/00
S, =0,23*0,9*0,9 = 0,19 Mmm/06
Koppektupyem momady 1o macmopTty cTaHka. Ha pgaHHOM cTaHke TMojada

perynupyercs 6eccrynendaro S, = 0,19 Mmm/006.

OmnpenensieM CKOPOCTh PE3aHMUSL.

V=190 M/MuH. [3,x.21,c.74]

[TonmpaBouHbIe KOADGUIIMEHTH HA CKOPOCTh PE3aHUS B 3aBUCHUMOCTH:
ot matepuaina uacrpymenta Kyy = 1,05 [3,x.21,c.74]

oT cTtoiikoctu nHCTpymeHTta Ky = 1,05 [3,k.23,c.84]

V: VT* KVM* KVI/I ) M/MI/IH

V=190*1,05*1,05 = 209,5 m/mMuu

Jluct
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PaccunthiBaem 4aCTOTY BpalllCHUA INITUHIACIIA:

_1000*V
n= ———— , 00/MuH
T*D
k
= M=175506/MMH
3,14*38

KoppekTtupyem dactory BpaleHus 1o MacnopTy CTaHKa

ny = 1600 06/Mun

OmnpenensieM 1EHCTBUTENBHYIO CKOPOCTh PE3AHHUS:

* *
V= ”Tl())on’ M/MHH

% %
V= 3,14*38*1600

=190,9m / mun
1000

[To MomHOCTM AaHHBIA MEpexo]l HE MPOBEpPsieM, T.K. MPOBEPKY MPOU3BOAST IO

CaMOMY Harpy>K€HHOMY Nepexoay. TakuM nepexoioM SIBIISIETCS YEPHOBOE TOYEHUE.

OnpenensieM peKUMbI PE3AHUS Ul IPOPE3KUA KAaHABKU IIUPUHOM 5,2 MM.

['myOuHa pe3anust mpy Npope3Ke KaHABOK paBHA IIMPUHE PE3La, €CIIH €ro MHUpPUHA
paBHA IMPHUHE KAHABKH.

t=15,2 Mm.

Haznauaem moJga4yy B 3aBUCHUMOCTH OT IICPOXOBATOCTH ITOBCPXHOCTH.

Ser = 0,16 MM/06  [3,k.27,c.89]

[TonpaBouHble KO3((UUHMEHTHI: HA MEXaHMUYECKHE CBOWCTBAa 00padaThIBAEMOro

p Alpet
Avm;
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marepuana Kg, = 0,9, [3,k.29,¢.91]. [lonnpaBouHbIit KO3(POUITHEHT B 3aBUCUMOCTH

OT UHCTpyMeHTalIbHOTO MaTepuana Ksy= 1,0.

SO = SOT * KSM * Ksy ) MM/00

So=0,16%0,9*1,0 = 0,14 Mmm/06

Koppektupyem mnopady Mo mnacnopty craHka. Ha pgaHHOM craHke mojaya

peryinupyercs 6eccrynendaro S, = 0,14 mm/00.
OmnpenernseM CKOpOCTh pe3aHusl.

V=139 M/MuH. [3,k.30,c.93]

[TonpaBounbie KOA(D(GUIIMEHTHI HA CKOPOCTh PE3aHUsI B 3aBUCUMOCTH:

oT Marepuana uacrpymenta Kypy=1,0 [3,k.30,c.93]

V=Vr* Kyu, M/Mua

V=139*1,0= 131 m/Muu

PaccuuteiBaem JaCTOTY Bpall€CHUA HMIITUHACIIA:

*
n= 1000y , 00/MHUH
s
%
n= M=68105/MMH
3,14 *65

KoppekTupyem uactoTy BpalieHus 1o MacrnopTy CTaHKa

ny = 630 06/MuH

MKTY.TMO2... 000 KP
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OnpenensieM TEUCTBUTEIBbHYIO CKOPOCTh PE3aHUS:

%k %k
V= ET]())OH , M/MUH

* (4%
Y 314#65%630

=128,6,m/ mun
1000

OmnpexernseM pexuMbl pe3aHus A Hape3ku pe3bosl M36 x1,5 -8g.
['myOuHa pe3anus npu Hape3Ke pe3bObl.
t=0,3 MmMm.

Hasnauaem nogauy. [1pu Hapeske pe3bObl Mojjaya paBHA MIary pe3bObl.

Sor = 1,5 Mm/00

OmnpenensieM CKOPOCTh PE3aHHSL.

V=158 M/muH. [3,k.34,c.101]

[TormpaBounbie KOAhHUIIMEHTH HA CKOPOCTh PE3aHUS B 3aBUCUMOCTH:

Ot cnoco6a Hape3aHus Mpu Hape3aHuu ogHuM pestiom Ky = 0,75

[3,k.30,¢.93]

V=V1* Ky, M/Mua

V=158*0,75=118,5 m/mMun

PaccunthiBaem YaCTOTY BpalllCHUA INITUHICIIA:

_ 1000*V
n_

> 00/MHH
T

p At

LU/
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n= 1000*118,5
3,14*36

=104806 / mun

Koppektupyem dacToTy BpaleHusl 1o MacnopTy CTaHKa

ng = 1000 06/mun

OnpenensieM TEUCTBUTEIBbHYIO CKOPOCTh PE3aHUS:

%k %k
V= ET]())OH , M/MUH

=113m/ mun

* *
V= 3,14*36*1000
1000

4. PacueT TeXHMYECKOH HOPMbI BpEMEHH.

3acomosxa. ctanb 40X 'OCT4543-71
Teepnocts — HB240-280

Macca geranu — 9,42 kr.

Cnoco0 yCTaHOBKHU — BPYUYHYIO.

Obopyodosanue.: ctanok mojenu 16K20D3

IIpucnocobnenue.: TOBOJKOBBIN NAaTPOH, LIEHTP BPAIAIOLIUNCA.

Peorcywuii uncmpymenm:

Pesern mpoxoaHoit ¢ pomoudeckoit miactuHoit u3 TSK10 PDINR2525M15

TV 2-035-892-82,
Peserr kanaBounsrii 035-2126-1805 OCT 21 10-7-84,
Pesen pe3n6oBoit 035-2159-0543 OCT 21 10-9-84.

MepumenvHublii uHcmpymeHm.

[ranrenmupkyns LI 11-0,05-160 TOCT 166-89,

Hzm.
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Kamu6p xoinbmo pe3rdboBoe M36 x1,5 -8g.

Pa3zmep maptuu: n= 100 geraneil.

I Ty4HO-KaIBbKYJISIIMOHHOE BpeMsl oripeiessieM 1mo (popmyiie:

T = oy + 12 (6)

n

I'ne: Ty —HOPMA IITYYHOTO BPEMEHU

T]‘[3 — HOpMa IMOATOTOBUTCIIbHO-3aKIIFOYUTCILHOI'O BpCMCHHA

n — 1napTuAa 3allyCKa ,I[eTaJIeﬁ

Tuir = (Tua +Tu#Kyy) * (1 2o (7)

['ne: Tya — Bpems 1IuKIIa aBTOMATHYECKOM pabOThI CTaHKa 10 TPOrpamMme, MHH;

T, — BcroMorarenbHOe BpEMs, MHUH;

Ko MOMPAaBOYHBIM  KOI(PPUIIMEHT Ha BpeMs BBINOJIHEHUS PYYHOU

BCIIOMOTaTeNbHON pabOThI;

Qrex — BPEMSI HA TEXHUUYECKOE 00CITYKMBaHHE pab0OvYero MecTa;
Qopr — BPEMsI Ha OPraHU3aLIOHHOE 00CITy)KHBaHUE pabovero Mecra;
Qorn — BPEMS Ha OT/IBIX W JTUYHBIC HaJOOHOCTH.

Tua = TO +TMa (8)

Fz[e: TMa - MAIIMHHO-BCIIOMOT'aTCIIBHOC BPpEMA pa6OTI>I I10 IMporpamMme.
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_ 80+5 N 8+4 N 15+3 N 72 +5
1250*0,18 1600+0,18 0,14+630 1,5*1000

o *5=0,88mun

Twa = 0,03*4 +0,1*4+0,04*4+0,02*3 = 0,74 mun
Ty =0,88 + 0,74 = 1,62 Muu
Ty = TB.y + Tson T Thum (10)
I'ne: Tyy — Bpems Ha yCTAaHOBKY JE€TalU
Tsy =0,55 Mun [4,k.7,¢.59]
Ty.on — BpEMSL, CBSI3aHHOE C OIEepanuen

Tyon =0,32+0,03=0,35 Mmur  [4,k.18,c.64]

Tpusm - HE TIEPEKPHIBAEMOE BpEMSI HA U3MEPEHUS

Teuwsw = 0,55+0,35=0,9 Mmun

K.y = 0,87 [4,x.1,c.50]

B03M0XHOCTH MHOTOCTAHOYHOT'O O6CJIy>KI/IBaHI/IH .

T,

Sm = 1) * Ky 11
W= () K (n
I'me: Kz = 0,75 — k03 dULIMEHT HOPMATHUBHOM 3aHATOCTH [4,c.19]
1,62
=(— 1) *0,75=1,53
M= s Do ’

B03M0XXHOCTH MHOTOCTAaHOYHOTO O6CJIy>KI/IBaHI/ISI HEBO3MOXKHA.
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Aopr T Aose T Ao = 8% [4,x.16,c.90]

[lITyuyHoe Bpems:

Tu = (1,62 +0,9%0,87) * (1 +%) — 2,6 MuH

[ToATOTOBHUTENBHO-3aKITIOUUTEIHLHOE BPEMS:
T =T + Tiso + Trss (12)
Bpemst Ha opraHu3anroHHYIO TOATOTOBKY:
Tis1 = 94242 = 13 Mun [4,k.21,c.96]

Bpemst Ha nepeHananky craHka, NpUCIOCOOJIEHU, HHCTPYMEHTA, MPOIPAMMHOI0

YCTPOWCTBA:
T =0,8%2 +0,8%3 + 0,4*6 +0,3 = 6,7 MuH [4,x.21,c.96]
Bpewms Ha npoOHYy0 00pabOTKy JAeTau:
Tz = 5,4+1,62 = 7,02 muH [4,k.28,c.104]
HITy4HO-KATBKYJISAIIMOHHOE BPEMSI:

13+6,7+ 7,02

T =2,6 + = 2,87 mun

| ycr
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