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BBEJIEHUE

Mertoauyeckre  yKa3aHUsi 1O  BBIMNOJHEHUIO TMPAKTUYECKUX  padoT
pa3paloTaHblI, cornmacHo paboueit mporpamme  OIL.08 «TexHonorus
MaIIMHOCTPOECHUS» TS CIIEUAIBHOCTH 15.02.08 «TexHomorus
MaIllMHOCTPOCHUS» M TpeOOBaHUSAM K pe3ylbraTtam oOydeHuss dDenepaabHOTO
rOCYJJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHJapTa CPEIHEro MpodheCcCHOHAIBHOTO
obpazoBanus (manee — ®I'OC CIIO) nmo cneumnanbHoctu 15.02.08 TexHomorus
MaITUHOCTPOCHHUS.

[TpakTryeckue paOOTHI HAINPaBIEHBI HAa OBJIQJICHUE OOYYAIOIIMMUCS BUIOM
npodeccuoHaIbHOM 1eATeNbHOCTH:

BIIJI1 Pa3paGoTka TEXHOJOTHYECKHX MPOIECCOB U3TOTOBIICHUS JeTajei
MAaIllMH U COOTBETCTBYIOMINX MpodeccuoHanbHbIX KomneTeH i (11K)

BII/JI2 VYuactue B OpraHm3alud MOPOU3BOJCTBEHHON JE€SATEIbHOCTH
CTPYKTYPHOT'O TIOAPA3ACICHUS.

BHI[3 YuyacTtue BO BHCAPCHHUU TCXHOJOTHUYCCKUX IMPOICCCOB U3TOTOBJICHUA
,ZIGTaJIGﬁ MalllvH 1 OCYIICCTBICHUC TCXHUYCCKOI'O KOHTPOJIA.

C HOCJIbIO OBJIAACHUA YKAa3aHHBIM BUIOM HpO(l)GCCI/IOHaHLHOﬁ ACATCIBHOCTU
U COOTBCTCTBYIOIIMMHA HpO(l)eCCI/IOHaJ'IBHBIMI/I KOMIICTCHIIUAMMU, 06y11a}0umﬁc;1 B
XOJC BBIIIOJHCHHA U 3alIUTHI IIPAKTHYICCKHUX pa60T JOJIKCH .

yMeTb:
— IPUMEHSITh METOAUKY OTPAOOTKH JeTajacii Ha TEXHOJIOTHYHOCTD;
— IPUMEHSTh METOANUKY IIPOCKTHPOBAHHUS OTCPAIIii;
— IPOEKTUPOBATh YYaCTKH MEXaHHUECKHX IE€XOB;
— HCII0JIh30BaTh METOJAMKY HOPMUPOBAHUS TPYAOBBIX IPOIECCOB.
3HATD:
— crocoObI 00ecIieueHns 3aJaHHON TOYHOCTH M3TOTOBJICHHS JIeTalICH;
~ TEXHOJIOTHYECKHE IIPOILIECCHl IMPOM3BOACTBA THIIOBBIX JETalied M y3JIOB
MAaIIVH.

B mpouecce ocBoeHHMS UCHMIUIMHBI y CTYIEHTOB JOJKHBI (POpMHUpPOBATH
obmue kommetennun (OK):

OK 1. IloHuMarh CymHOCTh M COLMAJIBHYI0 3HAYMMOCTh CBOEH
Oymymieit nmpodeccun, mMposSBIATH K HEW yCTOWYUBEIN MHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JCSTEIBHOCTH, BBIOMPATH
TUINOBBIE METOJBl U  CIOCOOBI  BBIMOJHEHUS NPO(ECCHOHATBHBIX  3ajady,
OlIeHUBaTh X 3P()EKTUBHOCTH U KAUECTBO.



OK 3. IlpuHuMaTh peuieHrs B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYalHsIX
Y HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymectBaiarh NOUCK W HMCHOJb30BaHHE  UH(pOpMAIHH,
HEeoOXonuMoN st 3((PEKTUBHOTO BBINOJHEHUA MNPOPECCUOHANBHBIX 3ajad,
po(eCcCUOHANBHOTO U TUYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonws3oBath MHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH
B PO ECCUOHATIBHOMN €SI TENIbHOCTH.

OK 6. Paboratp B KOJUIEKTHMBE M KOMaHze, 3(P(EKTUBHO 0OIIATHCS
C KOJUIEraMH, pyKOBOACTBOM, IOTPEOUTEISIMHU.

OK 7. Bparb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy 4YJIEHOB KOMAaH/IbI
(MOYMHEHHBIX), 3@ PE3YJIbTAT BITOJIHEHHS 3a/IaHUII.

OK 8. CamocTosATenbHO OIpeAensaTh 3aAaud  NPOQPECCHOHAIBHOTO
M JMYHOCTHOI'O  DPAa3BUTHs, 3aHMMAaTbCid CaMOOOpPAa30BaHUEM, OCO3HAHHO
IUTAHUPOBATH MOBBIIICHUE KBATU(PUKALIIH.

OK 9. OpueHtupoBaThCs B YCIOBUSIX YacTOW CMEHBI TEXHOJOTHM
B IIpo(heccCOHaIbHOM 1eITeTbHOCTH.

Crnenuaiuct 1O TEXHOJOTHMH MAIIMHOCTPOCHHUS JOJDKEH 001aaaTh
npodeccroHaIbHBIMA KOMIIETEHIIUSIMU, COOTBETCTBYIOIIMMH OCHOBHBIM BHJIaM
npodeccuoHaIbHON AeATeTbHOCTH

IIK 1.1. Vcnons30BaTh KOHCTPYKTOPCKYIO JTOKYMEHTAIMIO MPU pa3paboTKe
TEXHOJIOTMYECKHUX MPOIIECCOB U3TOTOBIICHUS AETAJICH.

IIK 1.2. BeiOupaTs METO/I MOJIYUYEHHUS 3aTOTOBOK U CXEMBI UX Oa3WpOBaHUSI.

IIK 1.3. CocrtaBisiTh MapuipyThl U3TOTOBJIEHUS JETajJeil U MPOEKTHPOBATH
TE€XHOJIOTUYECKHUE OIEPALIHH.

IIK 1.4. PazpabatbiBaTh U BHEAPATH YIPABISIOIINE MPOrPaMMbl 00pabOTKH
JeTajeH.

IIK 1.5. Hcnonp30BaTh CUCTEMbl aBTOMATU3WPOBAHHOTO MPOEKTUPOBAHMS
TEXHOJIOTHYECKHUX MPOIIECCOB 00PAOOTKH JCTANICH.

INIK 2.1. VYyactBoBarh B TIUIAHMPOBAHWW H OpraHU3alUu PaOOTHI
CTPYKTYPHOI'O MOJIpa3IeIICHHUS.

IIK 2.2. VYyacTtBoBaTh B PYKOBOJCTBE pabOTOM  CTPYKTYPHOTO
MOAPA3AECICHUS.

IIK 2.3. YuacTBOBaTh B aHalIM3€ Mpoliecca U Pe3yJbTaTOB JACSATEIbHOCTU
MOAPA3AECICHUS.

IIK 3.1. VYuyacTtBOBaTh B peanv3aldd TEXHOJOTMYECKOTO Mpolecca Io
W3TOTOBJICHUIO JETAJICH.

IIK 3.2. TIlpoBoauTh KOHTPOJIb COOTBETCTBHS KauecTBa JeTajeH

Tpe6OBaHI/I${M TEXHUYECKOM AJOKYMCHTAIIUH.

[IpakTyeckue paboOThl cileAyeT NPOBOAUTH IO Mepe MPOXOXKICHUS

CTyACHTAaMU TCOPCTUICCKOIO MaTcpuajia.



[IpakTtuueckne pabOTHI PEKOMEHIYETCS TPOW3BOIUTH B  CICAYIOMIEH
MOCTIEI0BATEIBHOCTH:

- BBomHas Oecema, BO BpeMsS KOTOpPOHM KpaTKO HAIOMUHAIOTCS
TEOPETUUYECKHAE BOMPOCHI IO TeMe pPaOOThI, Pa3bICHAETCS CYITHOCTH, IIEib,
METO/IMKA BBITIOJTHEHUS PabOTHI,

- CaMOCTOSITEIIbHOE BBITIOJTHEHNE HEOOXOMMBIX PACUCTOB;

- 00paboTka pe3yabTaToOB pacyeToB, OQGOPMIICHHE TEXHOJOTUUECKOM
JTOKYMEHTAIINH, OTYCTA;

- 3amuTa MpaKkTU4Yeckor paboTel B ¢opMe cobecemoBaHUS MO METOJUKE

IIPOBEICHUS U pe3yJbTaTaM MpojieIaHHON paboTHI.



1. METOAUYECKHE YKA3AHHUA K  BbIIIOJIHEHHUIO
NPAKTUYECKOWM PABOTBI JIJISI CTYJIEHTOB

K BBIMONMHEHHIO TPAaKTHUECKOH pabOThl HEOOXOAWMO MPHUTOTOBHUTHCS IO
Hayvaja 3aHATHUS, UCTIONB3ysd PEKOMEHIOBAHHYIO JIUTEPATYPY U KOHCIEKT JICKIIHH,
a TakKe O3HAKOMHUTBCS C IYHKTOM TMPAaKTHYEeCKOro 3aHaATus «OO0mue u
TEOPETHUECKUE TIOJIOKEHUS IO TEME TPAKTHYECKOTO 3aHITHSI».

Crynentsl  00s3aHBI UMETh MNpPU  ce0e  KOMIUIGKT MHCHhMEHHBIX
NPUHAJICKHOCTEH BKIIOYAIONIMX B ce0s, B TOM 4HCJE JHHEWKY, KapaHarl,
KaJdbKynsaTop. OTY4EThl O MPOBEICHWU TMPAKTUYECKUX 3aHATUH M JTaOOPaTOPHBIX
paboT BBIMOJHAIOTCS Ha JIMCTaX Mucueil Oymaru (¢ ogHON CTOpoHHI ) ¢dopmaTa A4
oQOopMIICHHBIMH paMKaMu U OCHOBHOM Hajmuckto coriaacHo ['OCT 2.104-2006
NEPBBII JIUCT OTYETa IO MPAKTUYECKOMY 3aHITHIO M JTaOOpaTopHOW pabote —
¢dopma 2 , BTOpoii u mocienyromue TucTel — ¢opma 2a. KoMIuiekT oTueToB 1o
NPaKTUYECKUM 3aHATHAM W JIaOOpaTOpHBIM paboTam OpoIIIOpyeTcs B MamKy-
CKOpOCHIMBATENb ¢ TUTYJIbHBIM JucTOM (IIpunoxenue 1) .

2. OTueThl MO0 MPAKTUYECKUM 3aHATHAM M J1a0OpaTOpHBIM paboTam
ohopMIISIFOTCS B TMCBMEHHOM BHJE, aKKypaTHO M JIOJDKHBI BKIIIOYAaTh B ceOs
CIICAYIOIINE TTYHKTHI:

[Ipaktnueckoe 3anaTue Ne

Tema:

Lens mpakTudeckoro 3aHATUs (J1a60paTOpHOI paboTHI)

2.1 MarepuaibHoe oOecrieueHUE 3aHITUS

2.2 llopsmox BbITIONIHEHWs] 3aHATUS  (3ammMcaTh TOPSJIOK  BBITIOJHCHHS
MPAKTUYECKOTO 3aHSITHSI, TA0OPATOPHON PabOTHI)

2.3 HWuamBumgyanbHOE 3aJ1aHue (3anuchIBaeTCs yCJIOBHUE 3aIaHUs
COOTBETCTBYIOIIIEE HOMEPY BapyUaHTa AJi IaHHOTO CTYJICHTA. )

2.4  Jlanee, mo cepearHE JIUCTA, MUTIETCS «XO0J pabOThD U BBITIOJHSIOTCS ATAIIbI

MMPAKTUYCCKOIo 3aHATHA, COITIACHO BBIIIC IIPUBCACHHOMY ITOPAAKY.



2.5 Bemonnsercs 3anuck «Bompochl mnig camonpoBepku». B 3TOM myHKTE
oOy4aromiye MUCbMEHHO OTBEYAIOT HAa KOHTPOJIbHBIE BONPOCHI, MPHUBEACHHBIE B
METOIMYECKHX PEKOMEHAAUAX K TPAKTUYECKOMY 3aHATHIO.

2.6 Tlo 3aBepiieHUI0 3aHATHS OOYYalOIIUECs] COCTABIISIIOT BBIBOJ, B KOTOPOM
OTpaXkaroT Pe3yJIbTaThl IPAKTUYECKOTO 3aHATHUS UCXOS U3 €ro LeJeH.

3. Bre16op BapuaHTa 3aaHus A1 TPAKTUYECKOTO 3aHSATUS BBIIOJIHSIETCS
UCXO/s IOPSAIKOBOIO HOMEpA MO KypHalTy y4eOHON IpyIIIbL.

B ToM cnydae, eciaM KOJIMYECTBO BAPUAHTOB 33JaHUN K MPAKTUYECKOMY
3aHATHIO HE NPEBBIIIAET JECATH, TO OOYYalOUIUMHCS C MOPSJIKOBBIM HOMEPOM
onuHHAINATh( ABaaUATh OJMH) 1O y4eOHOMY >KypHAalIy TPYIIbI BBITOIHSICT
3aJlaHie COOTBETCTBYIOIIee Bapuanty Nel u fmasnee mo Crucky.

4, [lonroToBka K 3amMre OTYETa MO  MPAKTUYECKOMY 3aHSATHIO
3aKJII0YAETCs] B MUCbMEHHOM €ro 0(hOpMIICHUH UCXOJsl U3 TPEOOBaHMM yKa3aHHBIX
BBIIE, a TaK € TMOJATNOTOBKE TEOPETHUUECKOro MmaTepuana [Js YCTHOIO
co0OeceToBaHUs 10 TEME 3aHSATHUA.

d. [Ipu o1leHMBaHUYU MPAKTUYECKOTO 3aHATHS YYUTHIBAECTCS CIEAYIOIIEE:

— KauecTBO BBIMOJHEHUS MPAKTUYECKOM dacTh paboThl (cobitoeHue
METOAUKHA BBINIOJIHEHUS, TOYHOCTh pPACYETOB, IMOJIYyYEHHE pE3yJbTaTOB B
COOTBETCTBHH C LIENBIO0 PAOOTHI);

— KaueCcTBO 3aIM0JIHEHHUS TEXHOJIOTHUUECKON JOKYMEHTAIUH;

— KadyecTBO O(QOpMJICHHS OT4eTa IO MPAKTUYECKOMY 3aHATUIO (B
COOTBETCTBHHM C YCTAHOBJICHHBIMHU TPEOOBAHUSAMU);

— KauecTBO YCTHBIX OTBETOB HAa KOHTPOJBbHBIE BONPOCH NpPH 3allHTe
pe3yabTaToOB 3aHATHA (INTyOMHA OTBETOB, 3HAHHE METOJIMKH BBITIOJHEHHS paOOTHI,
MCITI0JIb30BaHUE CIELUAIBHON TEPMUHOJIOTHH).

5. Cpoku 3amUThl MPAKTHYECKOTO 3aHSTHUS: Otyer mo pe3ynbTaTam
IIPOBEJICHUS MTPAKTUYECKOIO 3aHATHS HEOOXOAUMO MPEACTABUTH K 3aLIUTE YXKE HA
CIIEIYIOIIEM 32 HUM 3aHATHH. B ciydae eciy, cieayrolee NpakTUYeCKOe 3aHsATHE

IIpOBOAUTCA B I3TOT IKC KaHeHHapHLIﬁ ACHb, TO CpPOKOM CIaa4du OTUYCTa



OmpefensieTcsl JAara, CIeaylolias 3a HUM COTJIaCHO  PAcCHUCAHHMI0 Y4YeOHBIX
3aHSATUU.

6. Eciiu otuer mo paboTe He cAaH BO BpeMs (0 BHIMIOJIHEHUS CleIyrouen
paboThI) 1O HEYBAXHUTEIBHOW MPUYMHE, OIEHKA 3a IPAKTUYCCKOE 3aHATHE

CHIKAETCS Ha OaJLl.



2. MATEPHAJIBI [Jis1 BbBIIIOJTHEHUA NPAKTUYECKHUX H
JJABOPATOPHBIX PABOT

INPAKTUYECKOE 3AHATHUEN:1

Tema 3ansTusi: «OnpenenaeHne TOYHOCTH (POPMBI U TOYHOCTH B3aUMHOTO
PacnoIOKEeHHsI OBEPXHOCTEH JleTanu npu 00paboTKe.

IIpoxo/1KUTEILHOCTH 3aHATHSA: 2 Yaca

Heanb 3ansTHA: OTPAOOTATh MPAKTUYECKHE HABBIKM B YCTAHOBJIEHUH HAUMEHOBAHUS
U COJIep>KaHMsl YCJIOBHOTO 0003HAYEHHS 3a/IaHHbIX OTKJIOHEHUH; 0TpaboTaTh
BO3MOKHOCTb BBIJIEPKATh TPEOOBAHNE TOYHOCTU (DOPMBI U TOUHOCTH B3aUMHOTO
pPacnoioKeHHs MOBEPXHOCTEH JieTanu npu 00paboTKe B 3aBUCUMOCTH OT THUIIA
CTaHKa.

MatepuanbHoe odecnieyeHue:
— MeToau4eckne yKazaHus K MPaKTUIeCKOMY 3aHATHIO Nel.
— Hopmatusno-cnpaBounas nurepatypa; ['OCT 2.308-2011.
— YepT&KHbIE MTPUHAIE)KHOCTH.

Yka3zaHusi HA TOT TEOPeTHYECKH MaTepuaJl, KOTOPbIi T0J:KeH ObITh
NnpopadoTaH NMPH NMOATOTOBKE K MPAKTHYEeCKOMY 3aHATHIO Nel.

1. be3bs3brunbiii, B.®. OCHOBBI TEXHOJOTUHM MAITUHOCTPOCHUS: YUCOHHK ISt
BY30B [DNEeKTpOHHBINH pecypc| : yued. — OnekTpoH. naH. — Mocksa:
MamHocTpoeHHE, 2018. — 598 C. —  Pexum  gocrtyma:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. Texnonorus mammHOCTpoeHus. COOpHUK 3amad M ynpaXHCHHH. YdeOHOe
nocobue/ moja obmieit pegakuueit B.M. Aepuenkosa, E.A.Ilonbckoro- 3-e uzs.,
uctp. u goi.- Mocksa: UHD®A-M, 2021.-305 c.

1. OBIIUE U TEOPETUYECKHUE ITOJOKEHUSA 11O TEME
IMPAKTUYECKOTI' O 3AHATUSI.

OnHol M3 OCHOBHBIX 337]a4 TEXHOJIOTOB U APYTHX YYACTHUKOB MPOU3BOJICTBA B
MEXaHMYECKUX  IeXax  sBIsSIeTCs  o0ecredYeHwe  HEOOXOAMMOW  TOYHOCTH
W3TOTOBJISIEMBIX JIETAJIEH.

PeanbHple netanum MamumH, W3TOTOBIEHHBIE C MOMOIIBI0 MEXaHHMYECKOU
00pabOTKHU, KMMEIOT NapaMeTphbl, OTIMYAIONIUMECS OT HACAIbHBIX 3HAYCHHUH, T.€.

HMCIOT TIIOIpC€IIHOCTH, HO PpPasMCpPbl HOFpCIHHOCTCﬁ HC HOOJDKHBI IIPCBBIIIATH
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JOIYCKAaeMbIX MPEEIbHbIX OTKJIOHEHHH (0mycKoB). Jlonyck — 310 apudmMeTnyeckas
pPa3HOCTh HAUOOJBIIEr0 U HAUMEHBIIETO OTKIOHEHMU. [[ns oOecrneuenus 3agaHHOMN
TOYHOCTH OOpaOOTKH AOJKEH OBITh MPABWIBHO CIIPOEKTUPOBAH TEXHOJOTUYECKUN
IIPOLECC C YYETOM 3KOHOMHUUYECKOU TOYHOCTH, JOCTUIAEMOMN Pa3InYHbIMUA METOIAMU
o0paboTku. BaXHO y4MTBIBaTh, 4YTO KaXAbIH CIEAYIOIIUA TEpexo] JIOJKEH
MOBBIIIATh TOYHOCTH Ha 1...4 KBamuTeTA.

B psane ciydaeB WUCHOJIB3YIOT pacCUETHbIE METOABl JUISL  ONPEACIICHUS
BO3MOXXHOW BEJTUYMHBI MOTPEIIHOCTH 00paboTku. Tak ompenensitoT MOrpemHOCTH
TOKapHOW 0OpabOTKH, OT JEWCTBHS CHJI pPE3aHus, BO3HUKAIOUIUX BCIEICTBUE
HEJIOCTaTOYHOU JKECTKOCTH TEXHOJIOTMYECKOU CUCTEMBI.

[Tox TOYHOCTHIO MEeXaHWYECKON 00pabOTKH MOHUMAIOT CTENEHb COOTBETCTBUS
U3rOTOBIISIEMOTO M37ENUS TpeOOBaHUSIM 4YepTeka IO pa3MepaM U TEXHUYECKUM
YCIIOBUSM.

TOYHOCTE  BBINOJHEHUSA  pasMEpPOB  PENVIAMEHTUPYETCS  JOIyCKaMH,
IPOCTABIIIEMBIMU Ha pabO4YMX YepTeKax JETald; TOUHOCTb BBIMOJIHEHUS (HOPMBI U
TOYHOCTb  B3aUMHOI'O  PACIOJOKEHUSA  IOBEPXHOCTEH  PErIaMEHTUPYIOTCS

TCXHUYICCKUMHU YCIIOBUAMHU HA YCPTCIKE ACTAINU

2. BAJAHUA U IIPUMEPHBI BBIIIOJIHEHUS K INPAKTUYECKOMY
3AHATHUIO

3AJAHHUE 1 :Onpeaesienue TO4HOCTH (OPMBI IOBEPXHOCTEN AeTATH NIPH
odpaboTke

YcaoBue 3amanusi: Ha pucynke 1 um B Tabmmme | yka3zaHbl BapHaHTHI
MMOBEPXHOCTEN C AOIMYCKAEMbIMU OTKIIOHEHHUSIMU (DOPMBI.

Tpebyercsi: ycTaHOBUTh HAaWMCHOBAaHME M COACpKAIIHe O0O3HAYCHUS
yYKa3aHHBIX OTKJIOHCHWN, YCTAHOBUTH BO3MOKHOCTH BBITIOJIHUTH OOpabOTKY Ha
yKa3aHHOM CTaHKe, COOIo/asi 3aJaHHyl0 TOYHOCTh. HemocTtarmomumu pa3zMepamu
3a71aThCA.
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Taoauua 1 BapuanTsl 3agaHuii

Ne BapuanTa dopma IOBEPXHOCTH Tun cranka
I OtBepctre BHyTpuingoBagbHbIi
1 IInockocTth [TnockonmdoBatbHbIM
11 » »

Ipoxonmxenue Tadaunb! 1

A\ ['panb KpyraouuudoBaabHblii

V, VI OTtBepctue X OHMHTOBAJIbHBIN

VIl Hunusaiap TokapHO - BUHTOPE3HBIN

VIlI [InockocTh [Ipo1071BHO - CTpOrajabHbIN
IX unusap ToKapHBII MHOIOPE3LIOBBII
X » KpyraouunudoBanbHblii

e

Lo (/]g02)A) =
Qlod) 7 Glom

—-=

" —ymm = o) X [opm

— - [—1 e ] s

Pucynok 1 YepTexku K 3aJ1aHUIO

0,05

IHNPUMEP BBINTOJIHEHUWUA 3ATAHUSA Nel

Ha mnapyxHoit moBepxHocTu Bana (pucyHke 1) 3amaH gomyck ¢GOpMBl,
o0o3HaueHHBI ycnoBHBIM 3HakoM 1o CT COB 368—76. OxoHYaTenbHYIO
00paboOTKy 93TOH TMOBEPXHOCTH WPEAINOIAraeTcs BBINOJHUTh NITU(OBAHUEM Ha
KpyraonmudoBaIbHOM cTaHKe Mojaenu 3M151.

TpeOyercsi: yCTaHOBHUTh HAMMEHOBAaHHE W  COJEp)KAHUE  YCIOBHOIO
0003Ha4YeHUsI YKAa3aHHOTO OTKJIOHEHUS; YCTAaHOBUTH BO3MOXHOCTh BBIJIEPKATh

TpeboBaHUE TOYHOCTH (OPMBI 3TOM MMOBEPXHOCTHU IIPH IpeanojaraeMoi 00padoTke.
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Puc.1
Pemienne:

1. Tlo mnpeacrtaBIeHHOMY JCKH3y TOYHOCTh (DOPMBI HWIMHAPUUECKOUN
MOBEPXHOCTH BBIpAXKAETCS JOMYyCKOM Kpyryioctu u coctaBisieT 10 mxm. CoryacHo
I'OCT 24643-81, 3TOT ONyCcK COOTBETCTBYET 6-i1 cTteneHu TouHocTtu Gopmbl. [lox
TEPMUHOM «J[OMyCK KpyTJIOCTH» MOHUMAIOT HaWOOJIbIIEE JOMyCTUMOE 3HAUYCHUE
OTKJIOHEHUS OT KPyrjocTu. YacTHBIMH BUJIAMHU OTKJIOHEHUS OT KPYTJIOCTH SIBJISTFOTCS
OBaJIbHOCTb, OTPAHKA U JP.

2. Ha xpyrnonuudoBaibHoM cTraHke mozenu 3M151 MOXXHO TPOU3BOJIUTH
00paboTKy 3aroTOBOK ¢ HauOoOJbIIKM guaMeTpoM 10 200 MM u jymuHOM 10 700 MM.
CrnenoBaTenbHO, OH MPUTOAEH NIl 00pabOTKU JaHHOM 3aroToBKH. OTKIOHEHHE OT
KPYTJIOCTU MTPU 00pabOTKE HAa 3TOM CTAHKE COCTaBIISAET 2,5MKM

Ha ocHOBaHMM M3JI0KEHHOTO JI€JIAEM 3aKIOUEHHUE O BO3MOYKHOCTHU BBINOJIHUTD

00paboTKy C 3aITaHHOM TOYHOCTBIO.

3AJAHHUE 2 :OnpenesieHue TOUHOCTH B3aMMHOI0 PACIIOJI0KEHU S
NMOBEPXHOCTel AeTau npu o0padorke

YcaoBue 3ananusi: Ha pucynke 2 mokasaHsl BApUaHThl 00paOOTKH MOBEPXHOCTEH.

Tpeodyercsi: pacmmdpoBaTh 0003HAUCHUE COJACpP)KAHMS JIOMyCKa; pa3paboTaTh
TEXHOJIOTHICCKHE MEPOIIPUATHS, 00€CTICUMBAIOIINE BHITIOJIHCHHE 3TOI0 TPeOOBaHMS.
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Pucynok 2 Bapuantsl 00pab0oTKH OBEPXHOCTEH

HPUMEP BBIIIOJIHEHUA 3ATAHU A Ne2

Ha sckuze (pucynke 3) 0003Ha4eHO TEXHHYECKOE TpeOOBaHME K TOYHOCTH
B3aMMHOT'O PACIIOJIOKEHUSI TOBEPXHOCTEH JeTalu.

[Ipennonaraercs okOHYATENbHYIO 00paOOTKY BEpXHEW MIOCKOCTU BBITOJIHUTD
YUCTOBBIM (hpe3epoBaHUEM Ha BEPTUKAIBHO - (pe3epHOM CTaHKE COTJIacHO
OTIepallMOHHOMY ACKH3Y, H300pa)KEHHOMY Ha PUCYHKE 4.

TpeOyercsi: U3TOXKUTH HAUMEHOBAHHE W  COJEPKAHHE TEXHHUYECKOTO
TpeOOBaHNUSA; YCTAHOBUTH MO TEXHOJIOTMUYECKUM CIPABOYHUKAM TOYHOCTH B3aHUMHOTO
PaCIONIOKEHHsI TIOBEPXHOCTEH JIeTalld B 3aBUCMMOCTH OT TuIa OOOpYJOBaHUS;
C/eNaTh 3aKITI0YCHNE O BOBMOKHOCTH BBIIIOJTHUTH YKa3aHHOE TpeOOBaHUE.

Pemenne:

1. VYcnoBHbIM  3HakOM ~Ha  paboyeM uepTexe IMOKa3aH JIOMYCK
MapajuieIbHOCTH  BEPXHEM  IJIOCKOCTM  OTHOCUTEIBbHO HUKHEW  IUIOCKOCTH,
o0o3HaueHHot A. Ilom momyckoM mapaienbHOCTH TIOHMMAIOT HauOoJbIee
JOMyCKaeMoe 3HAYEHUE OTKJIOHEHUsl OT MapajuieJbHOCTU. B Hamem ciydae gomyck

pasen 0,2 mM Ha Tiomaau 150 X 150 mm.
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Pucynok 3 Pucynoxk 4

2. B Tabnunax TeXHOJIOTMYECKUX CIIPAaBOYHUKOB, HAXOAUM MpeiebHbIC
OTKJIOHEHUS Hamlero ciyyas: oHu paBHbl 40... 100 mxMm u 25...60 MM Ha anuse 300
MM, a 3Ha4uT Ha aiauHe 150 mm onu OynyT paBubl 12,5... 30 mxm. U3 Bcex aTux
JAHHBIX IPUHUMAEM JJI rapaHTuu HauOoubinee 3Hauenne — 100 mxm, T.e. — 0,1
MM.

3.JlenaeM 3akitoueHre — TpeOyemasi TOUHOCTh B3aUMHOTO PaCIOI0KEHUS

00paboTaHHOM TIOCKOCTH OTHOCHUTENIFHO 0a30BOM TNIOCKOCTH A OyIeT o0ecreueHa.

ITPAKTHYECKOE 3AHATHUEN:2

IIponon:kuTebHOCTH 3aHATHS: 2 Yaca

Tema: OnpeneneHue onepaMoOHHBIX MPUITYCKOB U ONEPALIMOHHBIX Pa3MEPOB
C JIOITyCKaMU Pac4YeTHO-aHATUTHUYECKUM U OTBITHO-CTATUCTUYECKUM (TaOJIMIHBIM )
METO/aMH Ha 00pabOTKy OJTHOM MOBEPXHOCTH 3aJaHHOU JIETAIH 10 YCTAHOBICHHOMY
TE€XHOJOTHYECKOMY MPOLIECCY.

Iens 3aHsTHS: TIOMYYCHUE TPAKTHYSCKUX HABBIKOB B PacyeTe OINEPAIlMOHHBIK, OOIIHX
TIPUITYCKOB ¥ OMEPAIMOHHBIX Pa3MEpPOB C JIOMYCKAMH PacUYCTHO-aHATMTUYECKUM METOZIOM;

TIO/ITOTOBKA K KYPCOBOMY TIPOSKTHPOBAHHFO.

MarepuajibHoe o0ecrieyeHue:
1. PaGouwit uepTesx (9CKU3) JCTATH.
2.CBeJiecHsI O CepHIHOCTH TPOM3BOJICTBA - POM3BOZCTBO CEPHIHOE.
3.UepTexHbIe IPUHAICKHOCTH.
4. MUKpOKaITBKYIISITOPbI
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VYazanuss HAa TOT TEOPeTHYECKHMHA MATepPHA, KOTOPLIA JIOIKeH ObLIThH MPOPA00TAH

CTYJICHTAMY IPY NOITOTOBKE K NPAKTHYIECKOMY 3aHTHIO No 2

1.be3bsas3prunbiii, B.d. OCHOBBI TEXHOJIOTUM MAITMHOCTPOCHUS: YUYEOHHUK IS
BY30B [ONEKTpoHHBIM pecypc] : yued. — DnekTpoH. JaH. — Mocksa:
MammHoCcTpOeHHE, 2018. — 598 C. — Pexum JOCTYyTIA:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. AT. Kocunosa, PK. MermepsikoB «ToyHOCTH OOpaOOTKY, 3arOTOBKM W TIPUITYCKU B

MalmHoCTpoeHn»; CripaBouHuk; M., Ma., 1976r.
3.T'OCT 7505 - 89; T'OCT 26645 - 85.

OBIIUE U TEOPETHYECKHUE ITOJIOXKEHUSA 110 TEME
IMPAKTUYECKOI'O 3AHATUS

[Ipunycku Ha Mex. 00paOOTKy - 3TO CJIOM MeTajia, cpe3acMbli WU
miacTU4ecku JaedopMUpyeMblid B mpolecce oOpaOOTKU 3arOTOBKU JJI TOJYYCHUS
3a1aHHOU (hOPMBI, pa3MEPOB U KauecTBa MOBEPXHOCTEH.

OnepalvOHHBINA TPUIYCK - 3TO CIOH METajla, CPe3aeMblil WK IIaCTUYECKH
nehOpMHUPYEMbIiA MIPU BHITIOJHEHUN OMPEIETIEHHOTO TEXHOJIOTHYECKOT0 Mepexo/ia.
OO0mmii mpumyck - 3TO CyMMapHas BeJIMYMHA OONIMX NPUITYCKOB IO BCEMY
TEXHOJOTUYECKOMY MapIIpyTy 00paboTKH 3aaHHON MOBEPXHOCTH.

Pacuer mpumyckoB aHAJIUTUYECKUM CIIOCOOOM TMPOM3BOIAUTCS MO METOJIUKE
npodeccopa B.M Kosana. [Ipu kax/10M BBITIOJTHIEMOM TEXHOJOTHYECKOM IEPEX0JIe
MEXaHUYeCKOW 00pabOTKH HEOOXOAMMO MPEeayCMOTPETh MHUHHMAIbHBIN TPHUITYCK,
NOCTAaTOYHbIA Ui JIMKBUJAUMKA HMMEIOIIUXCS  IOTPEIIHOCTEW  BBIIOJIHAEMOIO
Iepexoa, BIUSIOMINX Ha IIPUITYCK.

Pacuer MUHUMaNBHBIX NPUITYCKOB B 3aBUCHMOCTH OT BHJa 00pabOTKH

MPOU3BOAUTCS 1O (hopMysiaM, IPUBEICHHBIM B Ta0uIe 1:
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Tabnuua 1. @opmysbl pacueTa NPUIMYCKOB B 3aBUCUMOCTH OT BUJa 00paOOTKH.

Bun o0padoTku Pacuyernas gpopmyaa

1. TlocnenoBatenbHast 00pabOTKa MPOTUBOMOJIOKHBIX HIIA OTACIIBHO Zinin=Rza+ Tiq+piatE
PACIIOJI0KEHHBIX IOBEPXHOCTEM.

2. ITapannensHas 06paboTKa IPOTHBOINOJIOKHBIX IIIOCKOCTEH. 2Zivin=2(Rz+ Ti-1+ pia+Ej)

3. O6paboTKa HapyKHBIX WJIK BHYTPEHHUX TOBEPXHOCTEN BpalllCHUS.

4. OOTaunBaHUs IUINHAPHYECKOHN TOBEPXHOCTH 3arOTOBKH, 2Zimin= 2R+ T+ Pi-1)
YCTaHOBJIEHHO! B LIEHTPax; OECIIEHTPOBOE NIITU(POBAHUE.

5. Pa3BepThIBaHUE TUTABAOIIEH pa3BEPTKOM, MPOTATUBAHUE 2ivin= 2(R2i+ Ti-l)
OTBEPCTHIA.

6. Cynepdunuil, noiaupoBaHue U packaTka (0OKaTka). 27 ivin=2Ryi-1

[[ImudoBanme mocae TepMOOOPaOOTKHU:
Zimin=Rz1+pia+E;
2imin~ 2(Raa+piat+Ei)
Zimn=Rza+piq

B) npu oTCyTCTBHH 2Zimin=2(Rz4+pin)

A) IpY HAUTUYUH

B stux dhopmymax:
Zimin - MUHUMAaJIbHBIN MPUITYCK HA TAHHOM TEXHOJIOTMYECKOM TepeXoie.

Rz i -1 - BEJIMYMHA MHUKPO HEPOBHOCTEH, IMOJy4aeMbIX Ha
IIPEALIECTBYIOLIEM NIEPEXOJE.

Ti. - 1 - BenumumHa (ryOmHa) naeeKTHOTO CIos, IMOJy4EHHOrOo Ha
IPEIECTBYIOLIEM MTEPEXO/e.

P i - 1 - BenmWumHa TPOCTPAHCTBEHHBIX OTKJIOHCHWH, IOJNyUYeHHAs Ha
MPEIIECTBYIOLIEM ITEPEXOLE.

E i - morpemHocTh yCTaHOBKY Ha JIAHHOM TEXHOJIOTHYECKOM TIEPEXO/Ie.

[locne onpenenenus 3nauenuit Rz, T, p, €y, 0 (mpeaenbHbIX OTKIOHEHUN) U
pacyeTHbIX  BEJIMYMH Zmin HAa  TEXHOJOTMYECKHE  TEpPEeXOolibl,  pacyeT
MEKOIEPALMOHHBIX pa3MepOB MPOU3BOIUTCS B CIEAYIONIEH MOCIEI0BATEILHOCTH:
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JIn Hapy »KHBIX ITIOBEPXHOCTEHN BAJIOB

J1n1 BHYTpEHHUX ITOBEPXHOCTEN
(oTBEpcTHIA)

1

2

1. 3anucarh I KOHEYHOTO Iepexojaa B
rpady «PacueTHbIil pazMep» HaMMEHbIINUMA
MIPEJICTIbHBIN pa3Mep AETaIH M0 YEPTEKY

1. 3anucaTte AJIsI KOHEYHOTO IEpPEXoaa B

rpady
HanOOIbIINI

«PacueTHblii pasMmep»

IpEIECIbHBIN pasmep

JIETaJIN 110 YEPTEXKY

2. Jlns mepexona, MpPEIIECTBYIOLIETO

KOHCYHOMY, OIIPCACIINTD pvaeTHBIﬁ

pa3mep npubaBieHUEM K HAUMEHbBIIIEMY

2. Jns mepexoda, MPeaIIECTBYIOIIETO

KOHCYHOMY, OIIPCACIINTD pvaeTHBIﬁ

PasMEp BBIYUTAHUCM U3 HauOOJIBIIIETO

pa3Mepy IO  YEpTEeKY  pacyeTHOIrO | IPEIEIBbHOrO  pasMepa IO  YEPTEKY
npuIrycka Zmin pacyeTHOro mpumnycka Zmin

3. ITocnenoBaTenbHO OIIPEENNTSH | 3. ITocnenoBaTenbHO OIIPEIEIINUTD
pacyeTHble  pa3Mepbl  JUISI  KaXJAOTrO | pacyeTHblE  pa3Mepbl  JUIsl  KaXJOro
[IPEALIECTBYIOLIETO [IEPEX0J1a | IPEALIECTBYIOLIErO nepexonaa

npuOaBlieHUEM K PACUETHOMY pa3Mepy
CJIEIYIOIIETO 32 HUM CMEKHOTO Iepexojia
pacyeTHOro mpumnycka Zmin

BBIUUTAHHEM U3 PpaCUETHOrO pa3Mepa
CJIEIYIOUIETO 32 HUM CMEXKHOTO Mepexo/ia
pacyeTHOro mpumnycka Zmin

4. 3anucaTh HAWMEHBIINUE IIPENICIIbHBIC

pasMCpbel 110 BCEM  TCXHOJIOTHMYCCKUM

nepexoaaM, OKPYyIUISIi HUX YBEIMYEHUEM

pacyeTHBIX pa3MepoB; OKpYTJICHUE
IPOU3BOAUTh  JIO TOrO K€  3HaKa
JNECSITUYHON  JIpoOM, C KakuMu JaH

MpUNYCK (OpelnesibHble OTKJIOHEHUs) Ha
pa3Mmep A Kaxaoro nepexoaa

4. 3anucarth HaAWOOJBIINE TPEaCIbHBIC
pa3sMepsl 1O BCEM TEXHOJOTHYCCKUM

repexoaaM, OKpyIUIsIi UX YMEHBUICHUEM

pPacyYeTHBIX pa3MepoB; OKPYTJICHHE
IPOM3BOJUTH JO TOrO K€  3HaKa
NECATHYHONW JpoOH, ¢ KakKuM JaH

npunyck (mpeaenbHble OTKIOHEHHS) Ha
pasmep A Kaxaoro nepexoaa

5. Onpenenute HauOOIbIINE TPEACIIbHBIC

pasmepbl  IpuOaBIECHUEM  JOMycka K

OKPYIJTICHHOMY HaAaUMCHBIICMY

MpeIeIbHOMY pa3Mepy

3. Onpenenursb HAaUMEHBIINE
npeJieNibHbIE pa3Mepbl MyTEM BBIUUTAHUSA
JIOMyCKa U3 OKPYIJICHHOTO HAuOOJIBIIETo

NpeAebHOr0O pa3Mepa

6. 3amucarb MpeleNbHbIE  3HAYCHUS

MPUITYCKOB  Zmax KaKk  pa3HOCThb

HauOOJBIINX MPEACTbHBIX pPa3MEPOB U

Zmin  KaKk  pa3HOCTh  HAMMEHBIIUX

6. 3anucaTh TpeAelibHbIE 3HAYCHUS

NpUIyCKaB  Zmax  Kak  pas3sHOCTh

HauOOJBIINX TPEACIbHBIX pPa3MEpOB U

Zmin Kak pa3HOCTh  HAWUMEHBIIHUX
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IpeICTbHBIX pa3MepoB | MPEACIbHBIX Pa3MEepPOB BBHITIOIHICMOIO Ha
NPEIIICCTBYIONICTO M BBIMOJHACMBIX | MPEAMISCTBYIOMIETO MIEPEXO0I0B
MEePEX0/I0B

7.  Omnpenenuts 00IIKE MPUITYCKA ZMAX © ZMIN, CyMMUPYS IPOMEKYTOYHBIC
MPUITYCKH Ha 00palbOoTKYy.
8. IlpoBecTu npoBepKy MPaBUILHOCTH MPOU3BEACHHBIX PACYETOB MO (hopMyiaMm:

Zimax-Zimn=Si-1-Si
2Zimax-2Zimin=Sui-1-S i
Z0max - Z 0min=S3—-Sx

2Z0max - 2Z 0min = Sa3 — S/n

9.0mpenenTh 001 HOMUHATTBHBIH TPHITYCK 10 9. OnpenenuTs 001 HOMUHATHHBIN
hopmyriam TIPUITYCK TI0 (popmyriam:

Zovon= Zomint Hs=H, Zoyuon= ZLomin B;-B,,

2Z0mi=2Zovirt HIL=H], 2 Zowon= 2ot B~ BJL,

IopsiioK BbIOTHEHUS PA0OTHL

1. [poanam3upoBaTh UCXOHBIE TAHHBIE 1715 pacueTa IPUITYCKOB.

2. BemomHuTs pacyer MpuITycKoB, 3anomHsist 12 rpad) pacyeTHOM TaOmHIIbl, TIPOBOMIS TIOAPOOHBIE
TIOSICHEHMST KK oM Tpad (B COOTBETCTBUM C TIPOBOIMIMBIM IIPUMEPOM).

3. TpoBecTH MPOBEPKY BBINOTHEHHOTO pacyeTa.

4. CchopMyITpoBaTh BBIBOT BBITOHEHHOM paOOThL

Bomnpochb! 151 camonpoBepku

1. laitTe orpeiericHre MpHITycKa Ha MeX. 00paboTKYy.
2.Kaxwie BuzipI ipurtyckoB Bel 3HaeTe?
3.KakoBo BiMstHIE TIPUITYCKA Ha SKOHOMHUYIHOCTH IpoLiecca 00paboTKI?

4. DaKTOpbl, BIUAIOLIME HA BEIIMYMHY IIPHUITYCKa?
5.Kakue Metorip! orpeiesieHust IpUITYCKOB Bbl 3HaeTe? CyLIHOCTb 3TUX METOZIOB.

8. Jlomainee 3a1anue:

1.. 3akoHuMTH O(hOPMIICHHIE OTUETA TTO MPAKTHHYECKOMY 3aHSTHFO N 2

2. ToAroToBUTECS K C/Ia4ue OT4YeTa MO TPAKTUHIECKOMY 3aHSTHIO No 2

3. IloBTOpUTH TEOPETHYECKHI MATEPHATT, U3y9CHHBIH MPH TIOJTOTOBKE K TIPAKTHICCKOMY 3aHSTHIO.

9. Cxema oryeTa
Ipaxrrdeckoe 3ansre No 2
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Tema 3aHsTUsL:
MarepuasnbHoe oOecTieueHHe:
BbmomnHenne paboTsL

IMPUMEP BBLITOJIHEHUS
PACYET ITPUITY CKOB, PACYETHO-AHAJINTUYECKUM METOJIOM HA
OBPABOTKY HAPY KHOW LIWJIMHAPUYECKOI HOBEPXHOCTH

IpakT4yeckoe 3ansirie No 2

Pacuer npuItyckoB 1 yCTAaHORJIEHHE OIEPALMOHHBIX Pa3MEPOB U JIOYCKOB HA HUIX .

3ananme 1 : PacuntbiBaeM aHATMTUYECKAM CIIOCOOOM TPHITYCKH Ha 0OpabOTKy HapyKHOU

TIOBEPXHOCTU @48H7(Ig:g§§ :

MuHUMaTEHBIC IPUITYCKH Ha 06p860TK€ Hapy>KHbIX 1 BHYTPCHHHX HOBerHOCTeﬁ BparicHysL.
— ’ 2 2
ZZmin = 2% (Rz + h)i—l + AZi—l + EiJ [2C163] (1)

I'me, Rz, Tii, Pizx — COOTBETCTBEHHO BBICOTAa MHUKPOHEPOBHOCTEH, ITyOHHA
Ne(EKTHOTO TTOBEPXHOCTHOTO CJIOSl M1 CYMMAapHOE 3HAaYeHUE MPOCTPAHCTBEHHBIX
OTKJIOHCHUH Ha MPEIISCTBYIOIIEM IIEPEX0/Ie;

€y~ IOTPEIIHOCTh YCTAHOBKM 3arOTOBKH Ha BBIMIOJHAEMOM MEPEXOJIE.

1) [Tonmp3ysich dYepTEKOM JeTadd W TEXHOJOTHYECKUM TIPOIIECCOM,
3amuchiBaeM B pacu€tHyro kapty (Tabmuma 2) B rpady 1 oOpabarpiBaemyto
MTOBEPXHOCTH M TOPSIOK €€ 00pabOTKH, HAUWHAS OT 3aTOTOBKHU:

3aroTroBka

PacraunBanue yepHoBoe

PacraunBanue nony4ducroBoe

PacTaunBanue 4nucToBOE

2) Haxoaum HOpMaTuBHOE 3HaUeHUE R;i1M Ti.q M 3amuceiBaeM ux B rpadbl 2

n3: [2c163] (1)

3aroroBka
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Rz-1= 0,8 MM [2,c.164]
Ti1= 0,8 mm.

PacraunBanue uepHoBoe

Rz-1= 0,2 MM [2,c. 167]
Ti1=0,2 mm.

PacraunBaHue MOJyIUCTOBOC

Rz-1= 0,05 mm [2,c. 167]
Ti.1= 0,05 mm.

3) PacraunBaem MMPOCTPAHCTBCHHBIC OTKJIOHCHMU A u MMOTPCHIHOCTD

YCTAaHOBKH M 3aMKChiBaeM UX B rpadbl 4 u 5:

Paar= /ng+p}2<0p,MM [2,c. 171)]

I'ne, pev= 1,0 MM — montyck cmemennsi, [OCT 7505-89;
Prop= 0,5 MM — nonyck kopobaenus, 'OCT 7505-89.
Psar=+4/1% + 0,5%2= 1,118 mm.

BennunHa 0cTaHOBOYHOM KPHUBHU3HBI TIOCIIE 00PaOOTKH:
Pi=Ky*Psar, MM (9,c. 181)

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

k,2= 0,05 (9,c. 181)

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

P2= 0,051,118 = 0,056 mm
[lorpemiHoCcTh YCTAHOBKHM 3arOTOBKM B TPEXKYJIAYKOBOM IHEBMOIMATPOHE C
PaCTOUYHBIMU I'yOKaMHU:

ey, = 0,5 Mm(9, ¢ 26) [2,c26]

Hanee €y; =0, Tak Kak 00pabOTKa MPOU3BOJUTCS O€3 MEPEYCTAHOBKH.
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4) OHpeILCHHCM MHHHUMAJIBHBIC IIPUITYCKHU 110 TCXHOJIOI'MTYCCKUM
Iepexoaam:

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) 3BammceiBaeM B rpady 7 IS KOHEYHOTO TMEpeXojaa HAUOOJBIIHA
IPEAEIbHBIA pa3Mep MO YEPTEKY ETAIIN:

dp= 48+0,125=48,125 mm

6)  [lng mepexoja, MPeaIecTBYOMIEr0 KOHEYHOMY, ONPEIesieM PacuETHbIM
pa3Mep u 3anucbiBaeM B rpady 7:

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

d2 = 47,813-0,934 = 46,875 MM

ds = 46,875-5,649 = 41,226 MM

7) 3anuceiBaeM B rpady 10 Hambomblue mpeaeabHble pa3Mephbl IO BCEM
nepexoiaM, OKpYTJIsisi UX 10 TOCIETHUX HU(p JOMyCcKa Ha HUX:

Jimax = 47,8 MM

domax = 46,9 MM

d3max = 41,2 MM

8) 3anmceiBaeM B Tpady 9 HauMeHBIINE TpeaelbHbIe pa3Mephl M0 BceSam

HIEPEXO0IaM:
dimin = 47,8-0,1 = 47,7 mm

d2 min — 46,9'0,2 = 46,7 MM
d3min = 41,2'2,0 = 39,2 MM
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9)  OmpenensieM mnpeeabHbIC 3HAYCHUS MPUIYCKOB, W 3alKUCHIBAEM HX B
r7pager 11 u 12:

2Z1min = 48,125-47,8 = 0?7325 mm

2Z1max = 48,075-47,7 = 0,375 MM

2Zomin = 47,8-46,9 = 0,9 MM

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

2Z3min = 46,7-39.2 = 7,5 Mmm

2Z3max = 46,7-39,2 = 7,5 mMm

10) OnmnpenenseM NPUIYCKH Ha OOpabOTKY, CYMMHpPYs MPOMEKYTOUHBIC
PUITYCKH:

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

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

11)IIpoBepsieM mpaBUIILHOCTH PACUETOB:

2Zimax — 2Zimin = 6;—1 — 6, (9’ C. 164)

I'me 6;_1, & - COOTBETCTBEHHO JONMYCKH Ha pa3Mep Ha IMPEIIIECTBYIOMEM H

BIIOJIHSIEMOM IIE€PEXOJIE.
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 npoussenén BepHoO.

3ananue 2 : PaccuntaeM TPHUIYCKH, U YCTAHOBUM OIIEPAIMOHHBIC Pa3MEphI

Y JIOMYCKX TaOJMYHBIM METOJIOM Ha 00paboTKy HapykHoro $192+0.1

Taonuna 3 — PacuétHas
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ITocnenoBarensH | ITocnenosare | Lllepoxosa | Onepanuo | OnepanoHHBII
0CTh 00pabOTKU | JIbHBIC TOCTh HHBIN pasmep, MM 2
=
OTKJIOHCHUSI, | MIOBEPXHO | MPHITYCK %
=
MM CTU, MKM | 2Z, MM =
=
1 2 3 4 5 6
Touenne +0,1 Ra=2,5 2:0,5=1,0 | ¥192+0.1
YHCTOBOE
Touenue -0,2 Ra=20 2:1,0=2,0 | 9192,
0 CTOBOE
MOJIYYUCTOB [OCT
T -0,4 Rz=200 2:35=7,0 | §195.
OHeHHE $195404 7505-89
YEepPHOBOE
3aroToBka +1,0 Rz=800 2:5=10 »202+0.1
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Tabnuia 2 — PacuérHas kapta

Texnonorunuec DNIEMEHTHI IPUITYCKa, MM Pacu Pacué Ho [IpenenvHbie [IpenenvHbIe
KHE TEePEeX0/Ibl €TH THBIN ny MPHITYCKH, MM pasMepbI, MM
00paboTkH BIN pa3me CK
@48t iz npu p, MM 8,
MyCK MM
Rzi- Tia Pi-1 Eyi Amin Omax Zimin Zi max
Z
1
min,
MM
1 2 3 4 5 6 7 8 9 10 11 12
3arotoBka 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
MOJYYUCTOBOE
PacraunBanue - - - - 0,312 48,125 0,05 48,075 48,125 0,325 0,375
YUCTOBOE
HUtorn 6,925 8,875
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INPAKTUYECKOE 3AHATHUEN:3

IIpoxonkuTeabHOCTH 3aHATHSA: 2 Yaca
Tema 3anaTusi: OtpaOoTka AeTasied Ha TEXHOJOTHYHOCTh C HCIOJIb30BAaHUEM

Ka4C€CTBCHHOT'O U KOJIMYCCTBCHHOI'O MCTOJ0B OIICHKHU TCXHOJIOTHNYHOCTH

Heanr 3ansitusi: O3HAKOMUTHCS C TOPSAKOM OGOPMIICHHS TEXHOJOTHYECKOTO
mpoiiecca, OTICIbHON Onepanuu MeXaHu4eCKOM 00padOTKH JIeTalu.

MarepuajbHoe obecriedyeHue:

1. PaGouuii yeprex oOpabaTbiBaeMOM JETaNH.

2. UepTex 3aroTOBKH.

3. O6beM BhIITyCKa JIeTalnu B oA (TUI TPOU3BOICTBA).

4. MapuipyTHBIM TEXHOJOTUUECKUH MPOIECC MEXaHUUECKO 00pabOTKHU JeTanu,
BeInoHeHHBIN ECT/I.

5. YepTexxHble MPUHAAIICKHOCTH: IMHEWKA YTOJIbHUK, ITUPKYIb U APyTHE.

YKazanuss HA TOT TeOPeTHYECKMA MAaTeprasl, KOTOPLIM JOIKEeH ObLIThL NPOPA00TaH
CTVICHTAMH [PH NMOITOTOBKE K MPAKTHYECKOMY 3aHATHIO No 3

1. be3bs3brunbiii, B.®. OCHOBBI TEXHOJOTUM MAIIMHOCTPOCHUS:
y4eOHUK JUIS BY30B [DIEKTpOHHBIN pecypc] : yued. — DJeKTpoH. 1aH. — MOCKBa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. Texnomoruss mammHocTpoeHus. COOpPHUK 3aJad W YNPaKHESHUM.
YuebHoe mocobue/ monx obmei penaknuerr B.M.Apepuenkosa, E.A.Ilonbsckoro- 3-e
u3J., uctp. u gom.- Mocksa: UTH®A-M, 2021.-305 c.

1. OBIIUE U TEOPETUYECKUE NOJIOKEHUS 110 TEME

IHNPAKTHYECKOTI'O 3AHATUSI.

YcnenrHoe penieHne 3a1a4, KOTOPhIE CTOAT U OyAyT B JaIbHEUIIIEM CTOSTh
rnepes  MAaIIMHOCTPOEHUEM, BO3MOXKHO TOJIBKO TIPU  CO3JaHUM HOBBIX U
COBEPIIIEHCTBOBAHUU JICHCTBYIOIINX MAIIMH C LETBI0 JOCTHKEHUS .00Jiee BHICOKHX
AKCIUTyaTallHOHHBIX XapaKTEPUCTUK MPU OJHOBPEMEHHOM COKpPAILEHUU HX MAacCChl,
rabapuToB M CTOUMOCTH, TIOBBIIIEHUH JIOJITOBEYHOCTH, MPOCTOTE YyXoJa H
HaJKHOCTH B pabote. OTHOBPEMEHHO B CaMOM MAaNIMHOCTPOCHHH HEOOXOIUMO
COBEPILICHCTBOBATh TEXHOJIOTUYECKHUE MPOLECCHl M3TOTOBICHUSA W3ACIUM, YIy4dllaTh
WCMOJIb30BAHUE BCEX CPEICTB TEXHOJOTMYECKOTrO OCHAILCHUS, BHEIPATH B

IIPOU3BOACTBO MPOrpC€CCUBHBIC MCTOJAbI OpraHU3ali IIPOMN3BOJACTBA.
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Onaum 3 3(PEKTUBHBIX MyTEH pPEMICHUS ATHX 3a7ad SBISETCS BHEAPCHUC
MIPUHITUIIOB TEXHOJOTUYHOCTH KOHCTPYKIUH. [Tog 3TUM TepMUHOM MOHMUMAIOT TaKOe
MPOCKTUPOBAHKUE, KOTOPOE TMPU COONIOAEHUM BCEX OHKCIUIyaTallMOHHBIX KayecTB
oOecrnieurBaeT MUHUMAJIbHBIE TPYJIOEMKOCTh H3TOTOBJICHMS, MaTE€pPUATIOEMKOCTh U
ce0eCTOMMOCTh, a TaKXKEe BO3MOXKHOCTh OBICTPOTO OCBOCHUS BBINTYCKA U3JCIHI B 3a-
JAHHOM 00BbEME C UCTOJIb30BaHUEM COBPEMEHHBIX METO 0B 00pabOTKH U COOPKHU.
TexHOMOTUYHOCTh — Ba)XKHEWINAash TEXHUYECKas OCHOBa, oOecreunBaronas
UCIIOJIb30BAaHUE KOHCTPYKTOPCKUX M TEXHOJOTHYECKUX PE3EPBOB JIJIsi BBIMOJHEHUS
3a/1a4 1O TOBBIIIEHUIO TEXHUKO-D)KOHOMHUYECKUX TIOKa3aTeJIel W3TOTOBJICHUS M
KauecTBa m3Aenuil. Pabora 1o  yNAydIIEHUIO  TEXHOJOTMYHOCTH  JIOJDKHA
IPOU3BOJUTLCS Ha BCEX CTAAMSIX MPOCKTUPOBAHUS M OCBOCHUSI B TPOHM3BOJICTBE
BBIMTYCKACMBIX U3JICTTUH.

[Ipu BeIMOTHEHMH pabOT, CBSI3aHHBIX C TEXHOJOTUYHOCTBIO, CIIEIYET
PYKOBOJICTBOBATbCSI TPYINIOW CTaHAApTOB, BXoAsdmux B EauHyo cucremy
TexHoJiorundeckor noarotoBku mpoussojctea (ECTIIII), a umenno 'OCT 14.201—
83... 14204 — 73, a Taxke ['OCT 2.121—73 «TexHonmoruueckuii KOHTPOJIb B
KOHCTPYKTOPCKOM JTOKYMEHTAIIUN.

TexHONMOrHYHOCTh KOHCTPYKIIMU AeTalleld 00yCIOBIMBACTCS:

a) paroHaJIbHBIM BEIOOPOM MUCXOAHBIX 3aTOTOBOK U MaTEPHUAJIOB;

0) TEXHOJIOTHIHOCTHIO (DOPMBI ICTAIIH;

B) pallMOHAIBHON MPOCTAHOBKOW Pa3MEPOB;

I) Ha3HAYeHUEM ONTUMAIBHONW TOYHOCTH pPa3MepoB, (GOpPMBI U B3aUMHOTO
pPaCIONIOKEHUS TOBEPXHOCTEH, TMapamMeTpoB IIEPOXOBATOCTH W TEXHUUYECKHX
TpeOOBAHHMIA.

TexXHONMOTMYHOCTh JIeTadl 3aBUCUT OT THUIA MPOW3BOJACTBA; BBIOPAHHOTO
TEXHOJOTHYECKOTO  Tporecca, OOOpyAOBaHUS W  OCHACTKH, OpraHU3aIUH
MPOU3BOJICTBA, & TAKXKE€ OT YCIOBUU pabOTHl AeTaid M COOPOYHOW EAMHHIBI B
W3JIETTUU U YCIIOBUI PEMOHTA.

[Tpu3HakamMu TEXHOJOTHYHOCTH KOHCTPYKIIMW JETaH, HAMpUMeEp, TMOJKIIacca

BaJIOB ABJIAIOTCA HAJIMYKUC Y CTYIICHYATBIX BAJIOB HEOOIBIINX nepernaaoB 11aMCcTpOB
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CTYIICHEH, PacMOJIOKEHNE CTYMECHYAThIX TOBEPXHOCTEH C yOBIBAHMEM IHaMeTpa OT
CEepeNUHBl WIM OT OJHOTO0 W3 KOHIIOB, JOCTYITHOCTh BCEX 00pabaThIBAEMBIX
MOBEPXHOCTEH JJII MEXaHWYeCKOW o00pabOTKH, BO3MOXKHOCTh NPUMEHUTH IS
W3TOTOBIICHUS JIETAIM HMCXOJHYIO 3arOTOBKY IPOTPECCHUBHOTIO BHJA, KOTOpas IIO
dbopme u pazMepam Onn3ka K ¢GopMe U pazMepaM TOTOBOM JE€Taiu, BO3MOXKHOCTH

MMPUMCHATD I O6pa6OTKI/I BBICOKOIIPOU3BOANUTCIbHBIC MCTO/bI.

MNOPAJOK BBIIIOJHEHUSA PABOTbI.
3apaual. OQuH U TOT ke JIEMEHT KOHCTPYKIIMH JCTAIN MAIlllUHbI MOKET ObITh
KOHCTPYKTHBHO PEIIEH Pa3IUYHO. DTU pEUIeHUs MPEJCTaBISIOT JABYMS ICKH3AMU
(BapuaHThI Ha puc. 1)
TpeOyercs mpoBeCTH aHANIW3 CPaBHUTEIBHBIX HSCKHU30B KOHCTPYKIUM Ha

TEXHOJIOTHYHOCTH U 000CHOBATH BBI60p QJICMCHTA KOHCTPYKIIUH ACTAJIN.
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3agaua 2. O paccmarpuBaeMoi AeTalld, UCXOJHON 3aroTOBKE U O €€ 6a30BOM
aHaJjore WM MPOTOTHUIE M3BECTHbI OCHOBHBIE JaHHbBIE, MPUBEJECHHbIE B TaOmuue 1
JUISL IECSITU BAPUAHTOB.

TpeOyetcs onpeneauTh MoKa3aTeau TEXHOJIOTHYHOCTH KOHCTPYKIIMY JACTaIH.

Tabmuma 1
- ~ Macca, kr Tpynoemkocts, | CebGecTOMMOCTD,
)
e

C; T MUH pyo <

= 2 &

< o p=

= e -

2 | E R

Lo = S [da)

2 | E o z 2 4

3 o e |t} ~ = )

|7 5 = S -

X 52 @) <

53 a ) o 5 8

: - : 2 : |E | ¢

o ) o =

= 2 5 3 3 5 2,
o s 18 S |le & |& |5 z |8
= = E 8 | = s - s = 3
< ) ) & ] = &) = ple| =
= 2 e =z | = = = S S = X
3 < = 2| B o = 8 = a = =
5 S s &8 |5 s | B |3 5 3 &, g
Z o 2 8 | = = | = | @ =~ g O O
I; VI 19 12 0,6 1,1 |28 31 1,7 2,1 8 0,63
I; VII 28 17 0,3 04 |16 24 0,9 1,3 9,5 3,2
I, vir | 73 45 3,1 38 |78 86 3,4 4,1 7,8 1,1
IV; IX 41 27 0,2 04 |31 39 1,2 1,4 6,8 0,4
V; X 55 40 4,8 55 |68 89 4,8 5,3 7,9 2,5

INPUMEP BBIIIOJIHEHUS PABOTDI.

Ipumep 1. C wnenbi0 NOBBICUTh TEXHUKO-DKOHOMUYECKHE MOKa3aTeIn
TEXHOJIOTMYECKOT0 MpOIlecca MPEAJIOKEHO JBa BapUaHTA BBINOJHEHUS Yy JACTalH
AJIEMEHTOB B KOHCTPYKIIMU KOPITYCa, U3TOTOBIISIEMOr0 U3 OTIMBOK (puC. a, 0).

TpeOyercs: OUEeHUTh UX TEXHOJOTUYHOCTh KAY€CTBEHHBIM METOIOM.

Pemenune. boObIIKK U TJIATUKU HA KOpIyce AeTanu (pUC.a) pacnojararTcs

Ha pa3HbIX YPOBHSAX, U O0OpaOOTKY Ka)Xq0il OOOBIIIKM MNPUXOAUTCS BECTH IO
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MHAUMBUAYaAJbHON Halaake. HemocraTtoyHas KECTKOCTh BEPXHEM YaCTU JIETAld HE
MO3BOJISIET MPUMEHHUTH METOIBI BHICOKOITPOU3BOAUTEIBHON 00pabOTKH.

B koHCTpykmmm Ha puc. 6 Bce oOpabaThiBacMbIe MOBEPXHOCTH PACIIOJIOKCHBI B
OJTHOM TIJIOCKOCTH M TOATOMY MOTYT o00pabaThiBaTbcsi B OJHOM  YCTaHOBE,
HaIpumep, Ha BEPTUKAIBHO-PPE3EPHOM WU TPOJ0IBHO-(OPE3CPHOM CTaHKE.
JloGaBneHHbIC HAa BHYTpPEHHEH CTOpOHE JaeTanu pedpa YBEIWYUBAIOT JKECTKOCTh
kopnyca. [Ipu o6paborke 310 OyaeT crnocoOCTBOBATH YMEHBIICHHIO AedopManuu
3arOTOBKM OT CHWJI PE3aHMs W 3aKPEIUICHUS M IO3BOJUT BECTH 00pabOTKy ¢
BBICOKMMH PEKUMaMH PE3aHUs WJIH OJTHOBPEMEHHO HECKOJbKMMH WHCTPYMECHTAMH.
[Tpu 5TOM TTOBBICHTCSI TOYHOCTH M KQ4€CTBO 00pabOTaHHBIX TTOBEPXHOCTEH.

YPOBeHb MMEIOIIMXCS Y JIETaIM HeoOpadaThIBACMbIX IIATHKOB, HAXOJHUTCS HUKE
00paboOTaHHBIX TIOCKOCTEH. ITO MO3BOJIUT  Oojiee  MPOU3BOJUTEIIBHO  BECTH

00paboTKy «Ha MPOXOJIY.

o &}

A DA @ jammEavammccit

=

a) 0)

Ipumep 2. Kopnyc mMaccoit m, =2iar (cM.puc.2) U3roTOBJISAETCS U3 UyryHa
mapku CUH20 T'OCT 1412-79. Meton mojiydeHHs MCXOJIHOM 3arOTOBKH - JIUTHE B
semisiHyto opmy, o 1 kmaccy Ttounoctu (I'OCT 1855-55); macca 3arotoBkud M,
=2,62KT.

TpynoemkocTh MexaHu4eckoil oOpaboTku aetanu T,=45 MuH npu 06a30BOI
TpynoeMkocTH (aHanora) Te =58 MuH.

Texnomornueckas cebecroumocth gaetamu  C.=2,1 py06. mpu 06a30Boit
TEeXHOJOoTH4YecKoM cebectoumocTu ananoraCes=2,45py0.

JlaHHBIE KOHCTPYKTOPCKOTO aHAJIu3a JETalu MO MOBEPXHOCTSAM MPEACTABICHbI
B Ta0HIE.2.

Tpe6yeTc>1 OIIPCACINTD IIOKA3aTCIIM TCXHOJOI'MYHOCTH KOHCTPYKIHUHU ACTAIN
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Pemenune.l. K OCHOBHBIM MOKAa3aTelsiM TEXHOJOTMYHOCTU KOHCTPYKIUHU
OTHOCSTCS:

— aOCOJIIOTHBIM ~ TEXHHUKO-DKOHOMUYECKHH  TOKa3aTelb-TPYI0EMKOCTh
U3rOoTOBJICHUS neTanu T=45MuH;

— YPOBEHb  TEXHOJOTHMYHOCTH  KOHCTPYKIMU 1O  TPYJOEMKOCTH
U3TOTOBJICHUS

Ky.+=Tw/Ts,=45/58=0,775

Jletans mO 3TOMY MOKa3aTelll0 TEXHOJIOTMYHA, TaK KaK TPYIOEMKOCTh €€
CpPaBHUTENBHO ¢ 0A30BBIM aHAJIOTOM HUXeE Ha 22,5%;

TEeXHOJIOru4eckasi cebecToumMocTh aetanmu C,=2.1pyo0.;

YPOBEHb TEXHOJIOTHYHOCTH KOHCTPYKITUHU 110 TEXHOJIOTHYECKOM
ce0ecTONMOCTH

Ky.=C,/Cs.=2,1/2,45=0,857

JleTanb TEXHOJIOTHYHA, TaK KaK ceOECTOMMOCTh €€ CPaBHUTEIBHO ¢ 0a30BBIM

aHajoroMm cHmsmuiaach Ha 14,3%.
Ky.,= Qy.,»Q,=15/20=0,75

ITo aTOMY MOKa3arTesno AeTanbh TEXHOJOTHYHA, TaK Kak Ky.»>0,6

Macca JaeTajad M;=2Kr;

K02()PUITMEHT UCTIONB30BAaHUS MaTepHaia

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

JIns WCXOMHOM 3aroTOBKM ATOTO THIA TaKOW IIOKa3aTeldb CBUICTEIBLCTBYET 00
YAOBJIECTBOPUTEILHOM MCIIOJIL30BAHUM MaTepHaa;

K03 PUIIMEHT TOYHOCTH 00pabOTKH

K:v=1-(1/A¢p),
rae Acp— CpeIHUNKBAIUTET TOYHOCTH:
Acp= (N1+2N24+3N3+. +19%19)/Y" N
B aT0i1 popmysie Ni— 4nuCiIo MOBEPXHOCTEN I€TATH TOYHOCTHIO COOTBETCTBEHHO

no 1...19-my kBanmureTaM. B Hamem cioydae

Ayp=(7-1+49-8+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, To geTanp 1Mo 3ToMy moka3aTenito SBIASETCS TEXHOIOTUYHOM;
KOA(PUIIUEHT 1IEpOXOBATOCTH MOBEPXHOCTH

Ku=1/Bep,

rae bey— cpeaHss 11epoXOoBaTOCTh IOBEPXHOCTH, OIpejaenseMas B 3HAUCHHUAX

napametpaR,, Mkwm:

b=(0,01n1+0,02) n2+40 n13+80 Nn14) Y. N

B ostoit dopmyne nl; n2;...; nl4 —xonuuecTBO TOBEPXHOCTEH, MMEIOIIUX

IIEPOXOBATOCTh, COOTBETCTBYIOLIYIO JaHHOMY YMCJIOBOMY 3HAa4YEHUIO napamerpa Ra

B namewm ciryuae

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

Ku=1/18,77; K,=0,05

[Mockonbky K;<0,32, mo s3ToMy nokasaTesnto JIeTajdb TEXHOJIOTHYHA.

Bonpocsl 1iis1 caMmonpoBepKu

8.1. Jlath onpenenenre MOHATHIO « T€XHOJOTMYHOCTh KOHCTPYKIIUU U3SITHS»

8.2. IlyTu MOBBIIICHHS TEXHOJIOTUIHOCTH.

8.3. Kakue MeTo/ibl OIICHKU TEXHOJOTHYHOCTH KOHCTPYKIIMU u3aenus Bol 3HaeTe?
8.4. B kakom ciyyae BO3HHMKaeT HEOOXOJIMMOCTh B OIICHKE TEXHOJOTHYHOCTH
KOHCTPYKIIUM U317

8.5. CyIHOCTh Ka4YECTBEHHOI'O METO/a OICHKH TE€XHOJOTUYHOCTH U3/IEIIUS.

8.6. CyIIHOCTh KOJUYECTBEHHOTO METO/1a OIIEHKU TEXHOJIOTUYHOCTH U3ETHUA.

8.7. Kakue mokas3areiii TEXHOJIOTHYHOCTH BBl 3HaeTe?

9. JlomaniHee 3a1aHue
9.1. OpopMUTH OTUYET MO NPAKTUUECKOMY 3aHITHIO No3.
9.2. TlpopaboTaTh TEOpETUUECKUH Marepuas IO BBINOJIHEHHOW paboTe U

IIOATOTOBHUTLCA K CAa4Y€C OTUCTA.
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INPAKTUYECKOE 3AHATHUEN:4

Tema 3aHsTHS: «AHAIN3 3aBOJICKOTO TEXHOJOTUYECKOTO MPOIIECCa MEXaHUICCKOM
00pabOoTKH 3aJJaHHOM JETaTH.».

IIpoxo/1KUTEILHOCTH 3aHATHSA: 2 Yaca

Heanb 3ansTus: O3HAKOMUTHCS C MTOPSAKOM O(POPMIICHHS TEXHOJIOTHYECKOTO
mpoiiecca, OT/ICJIbHON Onepanuu MeXaHu4eCKOH 00padOTKH JIeTalu.

MarepuajibHOE M TOKYMeHTaIbHOE o0ecrnedeHne

PaGounii yeptexx 0OpabaTeiBaeMoOil 1eTamu

Yeprex 3arotoBKu

OO6beM BhINTyCKa JIeTalnu B roj (TUI TPOU3BOACTBA

MapuipyTHbIH TEXHOJOTUYECKUIA MPOIIECC MEXaHUUYECKONH 00paboTKH
netanu,BeinonHeHHon ECT/I.

5. UeprexHbie MPUHAICKHOCTH: JIMHEWKA, YTOJIBHUK, IIUPKYIb U Ap.

Hwh e

YKka3zaHus Ha TOT TeOPeTHYECKUI MaTepraJsl, KOTOPbIi 10/KeH ObITh
NpopadoTaH NMPH MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Ned.

1. be3bsa3brunbiii, B.®. OCHOBBI TEXHOJOTUH MAITUHOCTPOCHUS: YUCOHHUK ISt
BY30B [DJeKTpoHHBIM pecypc] : yueb. — DnekTpoH. gaH. — Mockaa:
Mamwunoctpoenune, 2018, — 598 ¢. —  Pexum  gocryna:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. Texnonorus mammHOCTpoeHus. COOpHUK 3amad M ynpaKHCHHH. YdeOHOe
nocobue/ moja obmieit pegakuueit B.M. ABepuenkosa, E.A.Ilonbckoro- 3-e uzj.,
uctp. u jnom.- Mocka: UTHOA-M, 2021.-305 c.

3. Cranmaptet ECT/ u ECTTIIL.

MNOPAJAOK BBIITOJIHEHUSA PABOTHBI
1. PaccmoTpers uCXOlHBIE JaHHBIE, HAUMEHOBAHUE [E€Talld, MaTepual,
rabapuTHBIE pa3Mepbl, MacCy, TEXHUYECKHE YCIOBUSA €€ HU3TOTOBIEHUSA, 00BbeM
BBIIIYCKA B TOJl, BUJA M MacCy  3aroTOBKH. YCTaHOBUThb KJacc JeTadu IO
TEXHOJOTHYECKOH Kiaccuukamuu. JaTe 3aKroueHne 0 TeXHOIOTUYHOCTH JIETaIH.
2. [To ycTaHOBIEHHOMY THITY TPOW3BOJICTBA, B KOTOPOM 0OOpabaThIiBaeTCs

JeTalb TMOJACYUTATh KOA(POUIIMEHT HWCTOIb30BaHMS Marephaia (K W.M.) 3arOTOBKH.

Kak pesynbratr npoaenaHHoi paOOThl HEOOXOAMMO OMPEAEIUTh COOTBETCTBHE BUJIA
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IIPUHATOM 3arOoTOBKM THUIy NPOM3BOJACTBA, BCIIOMHHUBIIPM 3TOM , B KaKOM THIIE
ITPOU3BOJICTBA KAKUE BUJIBI 3aTOTOBKU ITPUMEHSIOTCS

3. PaccmoTrpers MapmipyTHBIM TEXHOJOTMYECKUN MPOLIECC MEXAHUYECKON
00pabOTKH JIeTadu U 3al0JIHUTh KOMILJIEKT TEXHOJOTUYECKON JOKYMEHTALIUH.

4, OmnpenenuTes BUA — aHAIU3UPYEMOIO TEXHOJOTMYECKOrO Ipolecca
(Hy»HO€ MOJYEPKHYTh B TaOIHIIE OTUYETA).

5. PaccmoTrperh  (oOpMBI  TEXHOJIOTMUECKOM JAOKYMEHTAllUM, YKa3aTh
HAaUMEHOBaHUE JOKYMEHTOB , HOMepa (OpM M CTaHAAPTHI MO KOTOPHIM BBIOJHEHBI
TOKYMEHTHI.

6. OnpenenuTte CTPYKTYpYy TEXHOJOTMYECKOTO IMpoLEcca. YCTAaHOBUTH
CKOJIBKO BCEro OIepauudii BXOAWT B TEXHOJOITHUYECKUN TMPOUECC U KaKHX,
ONPENENINTh CKOJIBKO MEXaHMYECKUX, T.€ CTAaHOYHBIX ONEpaluid, CIECapHBIX,
TEPMHUYECKUX, KOHTPOJIBHBIX, TPOMBIBOYHBIX U MTPOYUX.

7. OnpenenuTs YepHOBBIC M YHCTOBBIE YCTAaHOBOUHBIE 0a3bl. BHHUMaTenbHO
paccCMOTpeB BC€ CTAHOYHbBIE OMNEpalud, HEOOXOIUMO ONpeNeNuTh KaKue
MOBEPXHOCTH B 00pabaThiBaeMOM JeTanu SBISIOTCS YEpHOBOM 0a30il U Kakue-
YUCTOBOM.

8. OnpenenuTs CTPYKTYpy OIEpauuu(KOJIMYECTBO YCTAHOBOK, MO3HIMUH ,
epexo10B).

ITPUMEP BBIITIOJIHEHUSA ITPAKTUYECKOI'O 3AHATUA

Tema 3aHsATHS: <AHAIM3 3aBOJCKOI0 TEXHOJOTHYECKOTO MPOIIecca MEXaHUIECKOM
00paboTKH 3aJaHHOM JCTaTH.».

Hean 3ansaTusi: O3HAKOMUTHCS C TTOPSIAKOM 0OPMIICHHUS TEXHOJIOTHISCKOTO
mporiecca, OT/ICIbHON onepaliii MeXaHu9IeCKOlH 00paboTKH JIeTalu.

MarepuajibHOE H JOKYMEHTAJIbHOE o0ecreueHne

1. PaGounii yeptexx 0OpabaThIBaEMOI JETaTH
2. Yeprex 3arOTOBKH

3. OOBeM BhITIyCKa JACTalX B TOJ (TUI MPOU3BOJICTBA
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4. MapupyTHBIM TEXHOJIOTHYECKUI MPOLECC MEXaHUYECKON 00padoTKu

netanu,BeinoaHenHoit ECT/I.

5. YeprexHble NPUHAMICKHOCTU: JIMHEIKA, YTOJIBHUK, IUPKYIb U JP.

CXEMA OTYETA O IPAKTHYECKOM 3AHATUHN

1. BriBoabI cleTaHHBIE U3 aHAJIM3A JETalH (IaHHbIC 3aHOCSTCS B TAOJIHUILY)

HaumenoBanue Marepuan Kmacc peranmum 1o | Macca O0BeM ["aGaputHbIe
JeTanu CTaHAapT TEXHOJIOTUIECKOH NeTaliu, | BBIITyCKa pasMepsl
KJIacCU(PUKAIUU KT neraieid B | ACTaIH, MM
TOJI, IIT
Bun 3arotoBku Macca Koadppunuent Tun npousBoacTBa CooTtBeTcTBHE
3aroTOBKM | MCIIOJIb30BaHUS BUJA TPUHATON

matepurana K.

3arOTOBKH THITY
MTPOM3BOJICTBA

3aKIIf0YeHNIE O TEXHOJOTUIHOCTH Jc€Talin

6) BBIBOIbI, CACJIAHHBIC H3 dHAJIM3da TCXHOJIOTHYCCKOI'O IIpomecca MEXaHUYECKOH

00paboTKH.
Bun - M0 KOJIMYECTBY H3JCJIMIH, OXBAaThIBAEMBIX TEX. IMPOILIECCOM:
TEXHOJIOTUYECKOI'0 | €IMHUYHBIA WU TUIOBOU

Imponcecca 1o

I'OCTy 14.302-73 | -

- 10 Ha3HAYCHUI0: pabOYni WU NIePCIIEKTUBHBIN

JNOKYMEHTaLUH
ONEPAlMOHHBIN WM MAPUIPYTHO-OIIEPALIUOHHBIN

COACPIKAHUA:

MapIIPYyTHBIH,

DopMBbI TEXHOJIOTUYECKOU

AJOKYMCHTAllMH, NCIIOJIB3YCMBIC B

aHaJU3MPYEMOM IpoIecce

Tutynbnsiii muct no 'OCT
Mapuipytabie kaptel o 'OCT
OnepanuonHnas kapta no I'OCT

KosmuecTBo onepanuit B TOM YHCJIE
B IIpoLiecce CTAHOYHBIX | CJIECAPHBIX | TEPMUYECKUX | KOHTPOJIBHBIX U
MIPOYNX
bazsl UepHoBbIE
Yucrosbie

36




B) BBIBO/IbI, CICIAHHBIC U3 aHANIM3a CTAHOUYHOW OmNepaluu

HanmenoBanune CrpykTypa onepanuun

ornepanuu KOJINYECTBO KOJINYECTBO IIEPEXOJ0B KOJINYECTBO
YCTaHOBOK J8(0X370007171

HaI/IMCHOBaHI/IC, CTCIICHb YHUBCPCAJILHOCTHU U COOTBECTCTBHIO THUITY IIPOU3BOJACTBA

O6opynosanue | [Ipucnocobnenue NuctpymeHt

pexXyun ‘BCHOMOFaTeHBHBIﬁ V3MEPUTEIIbHBIN

Bonpocsl 1151 caMonpoBepPKU:

Kaxkue knaccel neraneit o TeXHOJIOTHYeCKON KiaccuuKaluy Bl 3HaeTe?

B uem 3akirodaeTcst aHaIN3 TEXHOJOTUYHOCTH KOHCTPYKIMHU JIeTanu ?
Ha3oBute 1 oxapakTepu3yiTe TUIIbI MAIIMHOCTPOUTEIBLHOTO POU3BOJICTBA.
JlaliTe OLIeHKY MPONU3BOICTBEHHBIM IIPOLIECCAM.

UTto Ha3bIBaeTCs ONEpALMEN, YCTAaHOBOM, IIEPEXOJIOM, XOJOM, IMO3ULUEH?
[IpuBenuTe npumepsl.

JaiiTe noHaTre 6a3MpOBaHUIO 3aTOTOBKHU.

Yro takoe 6a3za?

Ha3zoBute npaBuia BeIOOpa 4EPHOBBIX U YHCTOBBIX 0a3.

Kakme BBl 3HaeTe BUABI TEXHOJOTHMYECKUX  IPOIECCOB  (COTIACHO
kiaaccudukaruu mo 'OCT 3.1109-73 u P/ MV 75-76)?

o wbhE

© oo~

BruiBox:

ITPAKTUYECKOE 3AHATHUEN:S

Tema 3ansiTusi: 3amoIHEHUE KOMIUIEKTa TEXHOJIOTHYECKON JOKYMEHTAIUH Ha
3aBOJICKOM TEXHOJOTUYECKUM Mporiecc 00paboTKU JeTaiu

IponoKuTENLHOCTD 3aHATHS: 2 Yaca

Heap 3anaTusi: O3HaKOMJIEHUE C TPaBUJIAMU KOAUPOBAHUS TEXHOIOTUYECKOM
JOKYMEHTAIIHH.

MarepuaibHOe U JTOKYMEHTALlMOHHOE O0eclneYeHune:

1. MapuipyTHBI TEXHOJOTUYECKHA TPOIECC MEXaHMYeCKOW 00paboTKh
netanu, BeinoaHeHHoi ECT/I.

2. brianku MapuIpyTHBIX U OMIEPAIIMOHHBIX TEXHOJIOTUYECKUX KapT Ha
MEXaHWUYECKyr0 00pabOTKy JeTau.

3. [InceMeHHbIE U YEePTEKHBIE TPHAIICKHOCTH.
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YKa3zaHus HA TOT TEOPEeTHYECKUI MAaTePUAJI, KOTOPbIH 10JIKEH ObITh
NnpopadoTaH NpPU NOATOTOBKE K NPAKTHYECKOMY 3aHATHIO N4,

1. be3bsa3piunbiii, B.®. OCHOBBI TEXHOJOTHM MAIIMHOCTPOCHUS:
y4eOHUK JUIsl BY30B [DIEKTpOHHBIN pecypc] : yued. — DIeKTpoH. 1aH. — MockBa:
MammHocTpoeHue, 2018. — 598 C. — Pexum JOCTYyTIA:

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

2. TexHnonoruss mammHOcTpoeHus. COOpPHHMK 3a7a4 W YIPaKHCHHH.
VYuebHoe mocobue/ mon obmieit penakuuern B.U.Apepuenkosa, E.A.Ilonbsckoro- 3-e
u3 ., ucnp. u gomn.- Mocksa: UHOA-M, 2021.-305 c.

3. Cranmaptet ECT/] u ECTIIIL

MOPSAJTOK BbBIITIOJIHEHUS PABOTbI

1. 3anmoaHUTh MapmpyTHYI Kapty B coorBeTcTBuu ¢ 'OCT um mpoBectn
KOAMUPOBAHHE  BCEX  HEOOXOAMMBIX  TIpad  TOJIB3YACH  METOAMYCCKUMHU
PEKOMEHIAIUSIMU 0 O(POPMIICHHIO TEXHOJIOTUYECKOM TOKYMEHTAIIUH.

2. 3aMogHUTh ONMEpPAllMOHHO- TEXHOJIOTHYECKYI0 KapTy MEXaHU4YeCKOu
oOpabotku Ha 3amannyto omnepauuto no ['OCT u mpoBecTH KOAMPOBAHHE BCEX
HEOOXOUMBIX Tpad MOIB3YsACh METOAMYECKUMHU PEKOMEHIAUAMHU 10 O()hOPMIICHUIO
TEXHOJOTUYECKOMN TOKYMEHTAIIUH.

3. [Tpoussectu 3amuch nepexoaoB nmo 'OCT u ohopMuTh KapTy 3CKU30B
JUTSL TaHHOM OTlepalliy TEXHOJIOTUYECKOTO Mpoliecca.

4, Y cTaHOBUTH IPUMEHSIEMOE 000pPYI0BaHHE, TEXHOJIOTUYECKYIO OCHACTKY,
WHCTPYMEHT Y 3aHECTH ST JaHHBIC B ONIEPAIIMOHHO- TEXHOJOTUYECKYIO KapTy.

HUrorom paboTbl  sBIAETCA  BBHIMOJHEHHWE KOMIUIEKTa  TEXHOJIOTHYECKOUH
JOKYMEHTAIIMM Ha M3TOTOBJIEHWE JeTadu B coOTBeTCTBUU ¢ TpeboBanumsimu ['OCT
COCTOSIIIMA W3 MApPUIPYTHOM M OIEPAlMOHHOM KapT, KapTbl 3CKHU30B HA OJHY
TEXHOJIOTUYECKYIO OTEPAIIHIO.

CXEMA OTYETA O IPAKTUYECKOM 3AHATHUHN

Tema 3aHATHSA: 3aNOJTHCHUE KOMIUJICKTAa TEXHOJOTMYECKON JOKYMEHTAIMU Ha

3aBOJICKOM TEXHOJIOTMYECKUM mpoliecc 00paboTKu AeTanu
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Heab 3ausTus: O3HaKOMJICHHE C TIPAaBUJIAMH KOJUPOBAHUS TEXHOJIOTHYECKON
JTOKYMEHTAIIHH.
MarepuajibHOe U JOKYMEHTAIIMOHHOE o0ecrieyeHme:

4, MapupyTHbIi TEXHOJOTUYECKHH TMPOLECC MEXaHHUYeCKOW 00padoTKu
netanu, BeinoaHeHHoit ECT/I.

5. brnaHku MapuIpyTHBIX U OTICPAIMOHHBIX TEXHOJIOTHUECKHUX KapT Ha
MEXaHUYECKYI0 00pabOTKYy JETaH.

6.  IlucpMeHHbIE U YepTEKHBIC TPHAICIKHOCTH.

YKa3zaHusl Ha TOT TeOPEeTHYECKUI MaTepHaJsl, KOTOPbI 10JI2KeH ObITh
NpopadoTaH NMPH MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Ned,

4, be3bs3prunbiii, B.®. OCHOBBI TEXHOJOTUM MAIIMHOCTPOCHUS:
y4eOHUK JISl BY30B [DIEKTpOHHBIN pecypc] : yued. — DIeKTpoH. 1aH. — MoOcCKBa:
MaimuHocTpoeHue, 2018. — 598 C. — Pexum JIOCTyNa:

https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

5. Texnomoruss mammHocTpoeHus. COOpHHMK 3ajad M YIpaKHEHUH.
YuebHoe mocobue/ monx obmei penaknuerr B.U.Apepuenkosa, E.A.Ilonbsckoro- 3-e
u3J., ucrp. u gom.- Mocksa: UTH®A-M, 2021.-305 c.

6. Crangaptel ECTZI u ECTIIIIL.

Bonpocsl 1151 caMONIpoBepKM:
1. Kakpe BBl 3HaeTe TEXHOJOTUYECKHE JOKYMEHTHI M JUIi Yero OHHU
peIHa3HaAvYaATCA?
2. TlepeuncnuTe MPUHIMIIBI IOCTPOCHUS TEXHOJOTHUSCKUX MPOIIECCOB.
3. HazoBute oOCHOBHBIE TpeOOBaHMS K  3alOJHEHUIO  MApIIPYTHBIX
OTICPAITMOHHBIX KapT U KapT 3CKU30B.

Brison:

KOMILIEKT TEXHOJIOTUYECKOM JOKYMEHTAIIUU HA U3TOTOBJIEHUE
JIETAJIN.

1. TuTyJbHBIH JHCT
39



| e

EF‘E

KTY | 4561 535.00.1F | |
1 Agpryc _ i
Osrpuizoea pitos obmecrse _oBpaucsu P #-aamom
m . YTOEPHEAIS:

Ta. anmenzp

Komnaeem  mernoivewyecros Cokyrresmey s
Odpedemkv  Demars -, kgpryc

Faspodomo - K sbamod

/lpebepua - H A Tapycoba

™

2. MapumipyTHasi kapTa

P _|.___ S £ w5, 51 T ~
: e S - = _hl
e e
e T [ Az
i
Vi | 4561 33500, 19 [ ]
s R
i Cmas 20 solT sos0- 86 118
Hog _'frlé (28 v6 oo T HHM 1 fonsarer, | Tipoduak n pams g im mz_ |
(1 i
wal = (& 25] 7 s \avs \ZZ2EH ™ yrmenrs |7 Ty
| A tax | ve, | rm fumen, | Han AHHE OTEpa e _ Ofcreaimonie sonvuerm: -
B Ha)_wawsmenossone oot . — I EM g Bt | oon JHwr | Tma ] T
o X2 0x xx V005 4079 Tomapmon < v29' Jor axk LR | K !
woi (380798 xxkx ' seezows ‘2202 l20 0 T T o 0 ez 5
- = T

Fo ! [ R | 1 f

4 il |- Al
o Py T T T a1 T

I
' I

or_|XX'%x" xx o' 4114 Tokgpmas 78 Vwer pey' 11 [ i ]
I

A LR

xxtxx! xx Tozd 426, Doesepmas ¢ why | gorirt 1 1

'z V292 21 oV 4T

15
r Selverk il 6Pz s
TN F

|
|
I |
oo qi%’ﬂf.lbz xx,}w' 1642093 "2 V520 etV p VoV 7T T o Ty 12520 T g0
: i o T JSLINE R B Com wr o ey i
e
lIJlrll'_ U TS B RrL I DU T D B R e |
| XX )f_)leX ors' 4221 Clhlessvainas & vhy  wbr Gak ) IR T i .
o (387227 26xx! 2pr3522 12 152922t Url T T 20T 002 200y T 7s
1 ]
_]_.1____'“ I ! I | | F 1 | I ] \I ] | |
s ! I T 1 | NN T E T i i T i
I
1

7. Vo loesTizze 5 57

40



.2 - . i N R ) v | : S
B, ’ o | | B :
o L R — - —
o - i | z
e | — |
N E _%_1 L&er 335 o0 1%
e Uex | ¥z ¢ Ba ! onep | Kux., mupwsmanse fiipsAiLEs 1 Déisntiatieline LeEvMSITE R
. T T PP YT I EP | Hou g B | an [Kur | T .
M I P ,.,_."E" actaaw, of. EINTUUL NN METEpIEAE I Oz ToHRe, K03 |omE | BE [ EH I KH | H. paex,
' i ' ! | | | | ! I I | I |
ol o o T
@ | T ' ' T . I
e ——-—l—- — _— : i | e — e | e e |
{ XX XX XX d?.?.ﬁ' o190 C?feca,arswx :Jm'-?l pxx! | ! | { ! | ]|
- it PP e R
7o .rxxxlxx ,rxxx - 2 ;':75'?# m ».{p 1ot f ]‘ff% fv[ﬂ? e
05 r I
— [ i i I 1 if"“'l r—r | 3 I~ |
B i ' T
- ﬂlﬁj{rx P30 PFE20 fﬂ#ﬂ?ﬁm;;gg‘g ; I o I | . :
T R - === b —— I  — [
08 N — - : i- I_I I I [ I I
= - =i b
. o ] , I
- ———— e —— | ] 1 O |
‘' R : - Yoo I ;
L o el i I " —_— .
1L v ) | [ B ' = ! Lo l
R 1 — 1 [ T 1 '_l_l I 1
LT T PR B S DY R vy e T 1
5 | I I 1 [ I_-.-."' L [ " !
= e — (e ) [ S S e
o i I | i - | 1 1 I By i i
e — 1 |—-- —— R - [ _—
< 1 | | ) L : Ty i
[ — A I B T T T i T il - x
3. OnepanuoHHAas KAPTA HA OHY ONePAaINIo
___ TOCTa sk dopais 3
Ty6a, 2 | i ] _,_..‘
Bamm. : I K | = [
A | 7 |
Paapad. }{_ﬁg}f _ﬁ i |
I'rp:u rquiw NI BAGEME I LEESF 335 58 77 I i { ! |
_topurp. — L v — :
H. kodtp s | - ;{'_0/9/?_;‘53 | § | i -
1 ) TiE | onepamnn i Momgeis —._Temamm [ TMpodam. n, posucps TSy KOHIL
Ol eoquwrsnas e Y75 Empas Lo |wg = 163 i [ & 200« 70 |7z 7
OifapyACEaN AL, JeTpaietie WY ﬂmﬂm aporpauen |l T fm | _Tas “Tuir. 1 Lom.
P35 P2 2m3z-2 XXXXI. XXXXX 385 | 109 |damy &7 l | ImyaeCed
BT = TR — T TL 11 1 = T v
| I 1 1 [ ] I [
fedl il : =
i 7! [ I r 1 1 ’72’,':&3%-”#0#".
— 1 I === 1
T|Xxxxxax xxxx ﬂﬁcfc‘ﬂdfafdfﬁ’uft Creyurariroe L : !
- — 3 ] T I I |
. : v 1 Ll L} 1 I !
gs 0| 2. Cheprums & omb. 15 il . ) | i
os T| F87221. Xxxx Chepao G715 PErvs ' Ll | 1 | il
gt P - - “xxx g 34 §5 € g5 I8 %4
: I |
£ l. I 1 : I 11 | I
. I i
o 0|3 Cheprems Lomb,. #1712 . I | | :
I : i
w7 | 38722/ XXXX Cbepro g 12 PEMS : i
wP| - ' —xxx gz ' 32 '€ 2 grer XF /a3
1 I | I 1 1 !
= . i I 1 I I 1 | r
) .
~ 201 G T R T il i P WYIEIE U ' '

4. Kapra 3cKu30B




—
POCT 3.1305-84

AN

| Do
= H—J—|-—|“l—F e
Paiipas, bdanoh - | o :
IEE_-__ % || , AEFr. 335 pp fY I ’
H, . | F [
E @15 +0F @rz B2
4 i e Zomf.
| 7 L
. I

42



CIIPABOYHBINA MATEPUAJL K MIPAKTUYECKOMY 3AHSTHIO Ne5

XapakTepuCTHKA TEXHOJOTHYEeCKOro npouecca Kox
O6paboTKa Ha MHOTOIINUH/IEIbHBIX aBTOMATaX 41
O6paboTKa Ha OJTHOIINHUH/IEIBHBIX aBTOMATAX M MOJYyaBTOMATaxX 43
O6paboTtka Ha ctankax ¢ UITY 46
Tepmuueckast o6paboTka 50
Tepmuueckast oOpaboTka ¢ Harpeom TBY 51
DnekTpoxuMuueckas oopaboTka 72
Onektpoduznueckas 06paboTka 75
CrniecapHele, ciaecapHO- COOpOUHbIE PaOOThHI 88

Koabl mpogeccuii mo o0padoTke MaTepuaoB pe3aHueM M0 001EeCOI3HOMY

KJIaccu(puraropy
HaumenoBaHue npogeccuu Kog
Tokapu 18217
Tokapu- peBOJIbBEPIIUKH 18286
Tokapu- KapyceabIIuKH 18219
Tokapu- NoJlyaBTOMaTYUKU 18225
CBepJIOOBITUKH 17335
Dpe3epoBITUKH 18632
[TpoTsxkHUKH 16458
3y06ope3unKu 12287
HInudormmku 18873
3y6onundoBIUKH 12290
Pe3nbodpesepoBinku 17001
Pe3pbonundoBaibmkm 17003
PazmeTunku 16641
OrnepaTop CTAaHKOB € MPOTPAMMHBIM YIPABIECHUEM 15292
Koabl 0CHOBHBIX BHI0B 3ar0TOBOK 110 001I€CO3HOMY KiIaccupukaTopy
Buj 3aroroBku Kon
ITpokat U3 cTany ¢ npeaenoM Tekydectu 45...75 kr/ Mmm? 095002
ITpoxaT U3 cTay ¢ npejenaoM Tekydectu 33...40 kr/ Mm? 095003
[IpokaT TMCTOBOM PsSIAOBOM U KECTh 097XXX
ITpokaT TMCTOBOM Ka4y€CTBEHHBIN 098 XXX
IIpokaT TMCTOBOM XOJOAHOKATAHHBIN 099XXX
TpyOsl cTanbHBIC TOpsTUeeHOPMUPOBAHHBIC TIIATKNAC 131XXX
TpyOsI TsiHYThHIE OECIIOBHbBIE 134XXX
TpyObl TOHKOCTEHHBIE OECIIIOBHBIE 135XXX
OTIMBKH U3 KOBKOTO YyryHa 41111X
OTnMBKH U3 CEPOrO YyryHa 41112X
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OTAMBKHU BBICOKOIIPOYHOIO YyTr'yHa 41113X
OTnuBKa U3 yrIepOAUCTON CTalu 41121X
OTnMBKa U3 KOHCTPYKIIMOHHOW JIESTUPOBAHHOMW CTAJIN 41123 X
OTnuBKa U3 BBICOKOJIETMPOBAHHOM CTalln 41124 X
OTnMBKa U3 AIFOMUHUEBBIX CILIABOB 41131 X
OTnrBKa U3 MarHMEBBIX CIUIABOB 41132 X
OTnmMBKa U3 CIUIABOB HA METHOM OCHOBE 41133 X
OTnuBKa U3 IMHKOBBIX CIJIABOB 41134 X
OTnMBKa U3 TUTAHOBBIX CILIABOB 41135 X
OTIMBKY , OJIy4aeMbl€ JUTHEM B KOKUIIb U EHTPOOEKHBIM CIIOCOOOM 411702

IIITamMIIOBKH TOpsiYHU€E U3 YEPHBIX METAJLIOB 41211 X
[IITamMIIOBKH XOJIOAHBIE W3 YEPHBIX METAJIIIOB 41215 X
[IITamMIIOBKH TOpsYME U3 LIBETHBIX METAJUIOB 41221 X
ITITaMITOBKH XOJIOAHBIC U3 IIBETHBHIX METAJIJIOB 41224 X
ITOKOBKM M3 YEPHBIX METAIIJIOB 41212 X
ITOKOBKM M3 BETHBIX METAJUIOB 41222 X

Koabl TeXHOJIOrHYecKUX onepanuii U TeXHOJIOTH4eCKOro 000py10BaHM s

COTJIACHO 001eCOI03HbIM KiIaccupukaTopam

HauMeHnoBaHue onepauuu Kon Koa Tex.
omepauu | odopyaoBa
u HUA
ToxkapHas 4110 381101
TokapHO- BUHTOpE3HAs 4114 381148
ToxapHO- peBoJIbBEpHAs C BEPTUKATBHON OCBIO 4111 381131
PEBOJILBEPHOM TOJIOBKH
TokapHO- peBOJIbBEpHAS C TOPU3OHTAIIBHON OCHIO 4111 381138
PEBOJILBEPHON T'OJIOBKH
TokapHOo- KapycenbHas 4113 381151
TokapHO- KONUpOBaIbHAs 4117 381115
TokapHO- aBTOMaTHasi(aBTOMAThI OJTHO- U 4112 381111
MHOTOIITTNH/ICIIbHBIE)
TokapHas crieruagbHas 4118 38181X
Toxkapnas ¢ UITY XXXX 381021
CepiniibHas 4120 38121X
BeprtukanbHO- cBepaMIbHAs 4121 381212
PaananpHO- cBepiIMIIbHAS 4123 381217
IlenTpoBanbHas 4124 381825
CrepaunbHas ¢ UITY 4131 381022
dpesepHas 4260 3816XX
BeptukansHo- dpesepHas 4261 381611
I"'opuzonTanbpHO- hpe3epHas 4262 381612
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[TpononsHO- hpezepHas 4263 381661
KapycenbHo- dpe3epHas 4264 381674
bapabanno- ppesepnas 4265 38167X
KonupoBasibHO- (hpezepHas 4267 XXXXX
@dpe3epHo- IIEeHTpOBaJIbHas 4269 381825
O®pezepnas ¢ UITY XXXX 381824
JlonGexnas 4175 381718
[IpotsxHas 4180 381756
["opr3oHTaNBHO- MPOTSKHAS 4151 381751
BepTukanbHo- NpoTsikHAs JJi1 BHYTpeHHEro npotsruBanus | 4182 381753
BeprukanbHO- IpOTsHKHAS JU1s1 HAPYKHOTO IPOTATUBAHUS 4182 381754
Pactounas 4220 38126X
I"'opuzoHTANIBLHO- pOCcTayHAas 4221 381261
BepTtukanbHo- pacTouHas 4222 381262
KoopunatHo- pacTouHas 4223 381263
AJIMa3HO- pacToOYHas XXXX XXXXXX
Pacrounas ¢ UITY XXXX XXXXXX
3yb6000pabaTeIBaroIas 4150 XXXXXX
3y6odpesepHast ISl WIHHAPUUSCKUX 3y0UaThIX KOJIEC 4153 381572
3y6odpesepHast 1 NPsIMO3yObIX KOHMYECKUX KOJIEC 4153 381522
3y6odpesepHast 1T KOHUYECKUX KOJIEC CO CITUPATBLHBIM 4153 381523
3yoom

3y6omon0exHas 4152 381571
3ybocTporaabHas 4154 381520
3y0onpoTsKHAS 4155 381573
3y0603aKpyristonas 4156 381575
3y0o111e BUHrOBaIbHAS 4157 381574
3y6onutndoBaabHas 4151 381561
3y0onpuTHpPOUHAS 4158 381578
3y06000KaThIBAOIIAS 4158 381578
BbonTonapesnas 4107 381731
Pe3nbonapesnas 4272 381743
Pe3nbodpesepHas 4272 381623
PespboHakaTHas 4108 382424
HIntunedpesepHas XXXX 381672
[ImonouHo- Gpe3epHas XXXX 381671
HInunemudopanbHas XXXX 381672
Kpyrnonuudosanbaas 4131 381311
BryTtpumnudoBanpHas 4132 381312
[TnockommmdoBanpHas 4133 381313
becrienTpoBo-numndoBabHas 4134 381314
Pe3pbonmudonanbpHas 4135 381316
OO6aupoyHo- UM OBATLHAS 4137 XXXXXX
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HnudosansHas ¢ YHITY XXXX 381025
Otpnenoynas 4190 XXXXXX
X OHUHTOBAJIbHAS 4192 381836
[TonupoBanbHas 4191 381834
Cynepdununinas 4193 381836
[Ipotupounas 4195 381837
ArperatHasi FOpU30HTAJIbHASL JBYXCTOPOHHSIS 4101 381882
ArperaTHasi TOPU30HTaJIbHAs TPEXCTOPOHHSSA 4101 381883
ArperaTHasi YeTbIPEXCTOPOHHSS 4101 381884
ArperaTHasi BepTUKaJIbHasl OJJHOCTOCYHAsI 4101 381885
ArperaTHasi BepTUKaJIbHasi MHOTOCTOEYHAsI 4101 381887
ArperaTHasi ¢ BEpTUKaJIbHON M ropu3oHTaNbHOM ronoskoit | 4101 381888
Cnecapnas 0190 XXXXXX
Tepmudeckast 00paboTKa OTKUT 5110 XXXXXX
Tepmudeckast oOpaboTKa 3aKaika 5130 XXXXXX
Tepmudeckast o00paboTKa OTIYCK 5140 XXXXXX
KonTposbHas 0220 XXXXXX
Koabl Ha pesKyliui 1 MI3MEPUTEIbHbIA HHCTPYMEHT
HaumeHnoBaHue Kon
Pe3siib1 n3 ObICTpOpEXKYIIeH cTaiu 392110
Pe3s1ib1 ocHalieHHbIE TBEPABIM CIIABOM 392101
Pe3iibl ¢ MexaHWYEeCKUM KpeTJIEHUEM TUIACTHHBI 392104
Pesner nurs craukos ¢ YITY 392190
Cgepiia cipalibHBIC 00IIETO Ha3HAYCHUS C IUITUHIPUICCKUM 392110
XBOCTOBHKOM M3 OBICTPOPEKYIIEH CTaIH
Cgepiia cipalibHbIC OOIETO Ha3HAYCHHUS ¢ KOHMYECKUM XBOCTOBUKOM U3 | 392167
OBICTPOPEIKYITEH CTaTU
Caepiia 391242
Caepia TBEPI0CILIaBHbBIC 391303
Cgepna st ctankoB ¢ UITY u aBTOMaTHYECKUX JTUHUI 391290
3eHKephl U3 OBICTPOPEKYIIEH CTAIH 391610
3eHKepbl OCHAIICHHBIE TBEPABIM CIUIABOBM 391620
3eHKOBKa 391630
3eHKepbl M 3eHKOBKA JJIsl CTAHKOB ¢ Uy 391690
Pa3BepTka u3 ObICTpOpEXKYIIEH cTaIn 391720
Pa3BepTka ocHallleHHasl TBEP/IbIM CILJIABOM 391740
Pazseptka mis cranka ¢ Ully 391790
®Dpe3bl TUCKOBBIE U3 OBICTPOPEIKYIIEH CTaTTN 391802
®pe3bl AUCKOBBIE OCHAIIEHHBIE TBEPJIbIM CILJIABOM 391801
Dpe3sl TOPIIEBBIC 391255
®Dpe3bl KOHIIEBHIE 391820
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@pe3bl HacaJ0UHbIE 391830
®pe3sbl 115 ctankoB ¢ YITY 391890
[Tubl KpyTJible CErMEHTHbIE 392210
®Dpe3bl 3y0ope3HbIe 391810
®dpe3bl pe3b00BbIE 391811
MeTuuKu pyyHbIe 391310
MeTurku U3 ObICTPOPEKYIIEH cTanu 391330
MeTurku TBEpAOCIIIIaBHbBIE 391350
Metuuku as crankoB ¢ UITY 391391
[Tnamka pe3pOoHape3Has Kpyrias 391510
["o50BKHM pe3b0OHAKaTHBIE 392500
["osoBKM pe3pOOHape3HbIC 392514
["on0BKHM 3y0Ope3HbIe JJisi KOHUYECKUX KOJIeC 392460
Honbsiku 3y0ope3Hbie 392410
[IleBephl TUCKOBBIE 392430
[TpoTsxku 392302
WNHcTpyMeHT abpa3uBHBIN U3 AIEKTPOKOPYHAA 398110
WNucTpymeHT abpa3uBHBIN U3 KOPOUAA KPEMHUS 398150
Kanu6p- npoOka 393110
Kanmnbp- ckoba 393120
[Ila60HBI 393610
KanuOph! 1)1 IMOHOYHBIX COSAUHEHUM 393180
KanmuOph! 111 IITHIIEBBIX COSAMHEHUN 393181
Kamnbp nys Mmerpuyeckux pe3bd (mpoOKu) 393140
Kamubp nys Mmetpruyecknx pes3bd (KoJbia) 393141
[ITaHreHIUPKYJTh 393311
[ITaHreHpercMyChl 393320
MuUKpOMETPHI Pe3b0OBHIC 393420
[TpuGopbl aKTHBHOTO KOHTPOJIS 393630
Koabl npucnocobdaeHuii

HaumeHoBaHHe Koa
Ilentpa 392840
IlenTpa MOBOJKOBBIE 392846
IlenTpa noBogKoBbIE 7151 cTaHKOB ¢ UITY 392849
IlenTpa Bpamaronimecs No2, Ne3 392841
IlenTpa Bpamaroniuecs Ne4, No5 392842
IlenTpa TokapHble TBepaocIiaBHbie Ne 2...5 392843
[TprcniocobeHnst CTAHOYHBIC 396100
[TaTpoHBI TPEXKYTAUYKOBBIEC C MTHEBMOIIPHUBOIOM 396110
[TaTpoHBI TOKapHBIE TPEXKYIAYKOBBIC C HE3aBUCUMBIM TIEPEMEIICHHEM 396113

KYJIAUKOB
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Tucku MalmHHbIC 396131
VYHusepcanbHo coopHblie npucnocodnenus (Y CII) 396181
['0JI0BKHM Ji€NHUTENIbHbIE, YHUBEPCATbHBIC 396151
BcenomorarenbHblil MHCTpYMEHT AJid ctaHka ¢ YITY 392801

HNPAKTUYECKOE 3AHATHUEN:6

IIpoxo/1KUTETLHOCTH 3aHATHSA: 2 Yaca

Tema 3aHATHA: «HpOBeI[eHI/Ie XpOHOMCTpaXxa B y‘le6H0-HPOI/I3BOI[CTBCHHBIX
MaCTCPCKUX KOJIJICIKA»

He.]'ll) 3aHATHSA. O3HAKOMHUTBCS C MGTOJII/IKOﬁ MMPOBCACHUSA XPOHOMCTpAKa B
y‘{€6HO-HpOI/ISBO,HCTBGHHI)IX MACTCPCKUX KOJUICI)KAa KU C IMOPAAKOM O(I)OpMJICHI/ISI
XpOHOMCTpa}KHOﬁ KapThI.

MarepuajibHOE M TOKYMEHTAJIbHOE o0ecredeHne
1. OnepalinOHHBIA TEXHOIOTUYECKHM MPOIECC HOPMUPYEMOMN OTIEPALIHH.
2. biianku XpoHOMETpaKHO-HOPMHUPOBOYHOM KapThI.
3. CexkyHIOMETp WU Yachl C CEKYHIHOU CTPEIKOM.
4. MUKpOKaJIbKYJISATOP.
5. YepTexxHble W MUCbMEHHBIE IPUHATICKHOCTH.

YkazaHusi HA TOT TeOpeTHYECKHUIl MaTepual, KOTOPbI J0JKeH OBbITh
npopadoTaH NMPH MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Ne6

1. be3bs3piunbiii, B.D. OCHOBBI TEXHOJOTMM MAIIUHOCTPOCHUS:
y4eOHUK 711 BY30B [DIEKTPOHHBIN pecypc]| : yued. — DneKkTpoH. naH. — Mocksa:
MammunocTpoenue, 2018. — 598 C. — Pexum JOCTyna:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. Texnonorusi mammuaoctpoenus. COOpPHHK 3a7a4 W YIPaKHECHU.
Yyebnoe mocobue/ mox obmeit penakuueir B.M.ABepuenkoBa, E.A.Ilonbckoro- 3-¢
u3., uctp. u jaoim.- Mocksa: UHDA-M, 2021.-305 c.

3. CunantheBa H.A. “Texnuyeckoe HOPMUpPOBaHHUE Tpyda B
MAaIIMHOCTPOCHUN» YUEOHUK IS yJalTuXCcs Cpell. CHell. y4ueO. 3aBeICHUI 1Mo Kypcy
TexHnueckoe HOPMUPOBAHUE TPY/Ia B MAIIMHOCTPOCHUH - 2-€ U3/l. Tiepepad. u JOI. —
M.: MammHoctpoenue, 1990.
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OBIIME M1 TEOPETHYECKHUE IIOJIOKEHUA 110 TEME
INPAKTHYECKOI'O 3AHATUSA Ne6

3arpaThl pabo4yero BPEMEHH  HCIOJHHUTEIICH W BPEMEHU HCIOJb30BAHUS
000OpyIOBaHUS H3Y4alOT C IIENbI0 COBEPIICHCTBOBAHMS OpraHU3AIMH TpyaAa |
MIPOU3BOJICTBA M YCTAHOBJICHHUS HOPM TPYJa U HOPMAaTHBOB BPEMCHH.

B 3aBucuMOCTM OT Ha3HAYCHHS, KOJWYECTBA HAOJIOIaeMBIX OOBEKTOB W
muddepeHnuany U3ydaeMbIX 3aTpaT BPEMCHH MPUMEHSIOTCS CICAYIOIIHE BHUIBI
HAOJTIO/ICHU:

- pororpadus pabodyero BpeMeHHU;

- (ororpadust BpeMEHH HUCITOIB30BaHUS 000PY/I0BAHNS;
- ororpadus Mporu3BOACTBEHHOTO MPOIIECCa;

- XpPOHOMETPAK;

- (poroxpoHOMETpaK.

XpoHoMeTpaK- 3TO BHUJ HAOIIOACHUS, IPU KOTOPOM U3YYAIOTCS IUKIMYECKU
MNOBTOPSIIOIIMECS ~ DJIEMEHThl  ONEpPAaTUBHOM  pabOThl, OTHEIbHBIE  3JIEMEHTHI
MOJIFOTOBUTENbHO-3AKIIIOUUTEIBHBIX OMNepanuil Wik padoThl MO 00CITYKMBAHUIO
pabouero mecra.

XpOoHOMETpaX MPOBOAUTCA C LETBIO MOJYYCHHUS AAHHBIX IJII YCTAHOBIICHUS
HOPM BpEMEHM U HOPMATHUBOB IO TPYAy C YYETOM COBEpIICHCTBOBAHUSA
TEXHOJOTUYECKOTO MPOIlecca U OpraHu3aliy Tpy/a Ha pabodyeM MecTe; U3ydeHus U
BHEJIPEHUS TIEPEIOBBIX MPUEMOB U METOAOB TPYy/Aa: MPOBEPKU JIEUCTBYIONIUX HOPM;
BBISIBJICHUS IPUYHMH HEBBITOJIHEHUS HOPM OTIECIBHBIMHU Pa0OUHMHU.

[Ipu xpoHOMETpaxke, Kak MPaBUJIO, HM3YyYACTCA MIUTEIBHOCTH DSJIEMEHTOB
OTIEPAaTUBHOTO BPEMEHHU, B OCOOEHHOCTH PYYHOTO, a TAKXKE OTACIBHBIX DJIEMEHTOB
MOATOTOBHUTEIBHO-3AKIIIOYATEIIFHOTO BPEMEHH M BPEMEHU OOCITy)KHBaHUSI pabodero
MecTa, JaHHBIC 3aMUCHIBAIOTCS B XPOHOMETPAXKHYIO KapTy.

HaGmromarens B mepuoa MOATOTOBKA K XPOHOMETPaXy JODKEH Ha MECTE
M3YYUTh TEXHOJOTHYECKH TMPOIECC BBITIOJHEHUS HOPMHPYEMOUW OMEpaIlvH,

NpoaHAJIM3UPOBATE €0 U PACHWICHHUTH OIICPAlNMIO HAa COCTABJIAIOIIHNEC €€ J3JICMCHTHI.
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N3yuyenuto u aHanu3y MOJBEPraeTcs TAaKKe pexuM padoTbl 000pyJ0BaHUS, KAaue€CTBO
MHCTPYMEHTa M 00pabaThIBa€MOro Marepuaiga, COOTBETCTBUE HMX TEXHUYECKUM
TpeboBanusM. M3yuaercs Takke opraHuzanus padouyero mecta. Bce BbIsIBICHHBIE
IIPU 3TOM HEJOCTATKH JOJIKHBI OBITh PACCMOTPEHBI COBMECTHO C aJIMHUHHMCTpaluen
nexa (yueOHO-TIPOM3BOJCTBEHHBIX MACTEPCKHMX) U YyCTpaHEHbl JIO Hauaja
HaOmonenun. HepoctaTtku, BBISIBIEHHBIE B caMOM — Tex.Ipouecce, T.e. B
MOCJIEIOBATEIbHOCTA ~ BBINIOJIHEHUS  3JIEMEHTOB  OIEpaluu, paccMaTpUBaIOTCS
COBMECTHO C TEXHOJIOTOM Iiexa (y4eOHO-TIPOU3BOJICTBEHHBIX MACTEPCKUX).

[Ipu BBIOOpE UCTIONHUTENS HAJO YUUTHIBATH HE TOJBKO MPOIEHT BBITOJIHEHUS
UM HOPM, HO W €ro KaJudukanuio (pa3psa JOKEH COOTBETCTBOBATH pas3psly
HOPMHUPYEMOH paboThI).

N3yuyenue u omnpeaesneHue JUIMTEIbHOCTH OTIEIBHBIX 3JIEMEHTOB OMEpPalNH
MO>KHO BBITIOJIHSATH IBYMSI OCHOBHBIMHU CITIOCOOAMHU: HETIPEPHIBHBIM U BEHIOOPOUHBIM.

HenpepblBHBIM _ XpOHOMETPAKEM Ha3bIBAOT TaKOU cIroco0 IMPOBCACHUA

HAOMIOJIEHUs, TIPH KOTOPOM JUIMTENIBHOCTh DJEMEHTOB OIepallid 3aMepsieTcs
HEIPEPHIBHO OT Havaja 0 KOHIA OTIepaIliu.

B »TOoM cnyuae mpu momomu XpoHOMETpaxka (PUKCHpYyeTCs BpeMs JIHIIb
OKOHYAHHUS  BBIMOJHEGHHMS  KaXKJIOro  JJIEMEHTa  omepanuu.  HemnpepbIBHBIN
XpOHOMETpPaXX MPUMEHSETCS TPU  HU3YYCHUH  OMNEpaluid, TJ€  DJIEMEHTHI
JUIATEIBHOCTRIO HE MeHee 10 cek.

BBIOOPOYHBIM XpOHOMETPaKEM HAa3bIBAIOT TAKOW CIIOCOO HAOIOACHUS, TPHU

KOTOPOM IPOBOJSITCS 3aM€pbl OTAEJIbHBIX AJIEMEHTOB OlEpaluy. BBIMOIHSIOT €ro c
LEIbI0  ONpENeNeHUs  WIM  YTOYHEHUS  MOPOJOJDKUTEIIBHOCTH  3JIEMEHTOB
JUINTENbHOCThIO MeHee 10 cek., a Takxke mOpu HEOOXOJMMOCTH 3aMEHBI
3a0paKkoOBaHHBIX B MpoIecce 00pabOTKH XPOHOMETPAKHBIX PSJIOB.

JlonycTriMasi TOYHOCTh OT/AEJBHBIX 3aMEPOB MPU XPOHOMETPAKE 3aBHUCUT OT
JUTUTEIbHOCTH U3YYae€MbIX AJIEMEHTOB OIEpalliy: NpH JJIUTEIbHOCTH UX He MeHee 10
cek.  MamepeHuss mnpousBoAsATCsS ¢ TOYHOCTBIO 10 0,1 cex., mpu OonbIei

JUTMTEIILHOCTH — 110 0,2 CceK.
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[Ipu mpoBeneHUN XpOHOMETpa)ka HaOMIOAATENb JOJDKEH JenaTb OTMETKH 00
OTKJIOHEHHUSAX OT YCTAaHOBJICHHBIX IapaMeTpoB (PEKUMOB) pabOThl 00OPYAOBAHMUS, O
HEJ0CTaTKaxX B OPraHU3alUU TPY/Ja U BOOOILE O BCEX CIyyasiX, KOTrJa Ha HOpMaJIbHOE
TEYEHHE TPYIAOBOr0O IMPOILIECCa OKa3bIBAIM BIHSHHE CIy4YalHblE NPUYMHBI, U
OTMEUYaTh T€ 3aMepbl, NpPHU MPOBEJACHUH KOTOPBHIX OBUIM JOMYLIEHBl OIIMOKHU
HabJroJaTeneM.

OO6paboTka  pe3yslbTaTOB  H3MEPEHHH  HAYMHAETCS C  OMNpEeAeNICHUS
IPOJOJIKUTEIBHOCTH BBITIOJIHEHUSI OTAENBHBIX AJIEMEHTOB OINEpaluu. 3aTeM Hajao
UCKJIIOYUThH J€PEKTHbIE 3aMepbl OTMETKH O Je(EKTHOCTU KOTOPBIX CJENIaHbl MpHU
HaOJII0ICHUH.

[locne uckimtoueHus AePEKTHBIX 3aMEPOB COCTABIISIIOTCS XPOHOMETPA’KHBIE
PSIBI JUIMTETLHOCTH BBITIOJIHEHUS KaXKJIOTO dJIEMEHTa ornepanuu. Jlanee npoBoauTcs
OLICHKa KaudecTBa pe3yJIbTaTOB HaOMoJeHuil. B KkadecTBe moKaszaress OILICHKH
XpOHOPsIIa UCHOJIb3yeTcs (DaKTUUECKUN KOI()PUIMEHT YCTOWYMBOCTH, KOTOPBIN

omnpezensercs no Gopmyre:

K _ Tmax
yé = Tmin

rae Tmax-makcuMalbHas TPOJOIIKUTEILHOCTD 2JIEMEHTA, Modydaemas mpu 3aMepax,
MUH;
Tmin- TO x€, MUHUMAJIbHAsI, MUH.

daktudyeckuid KOAQPUIIMEHT YCTOMYMBOCTH XPOHOPSIIA OMPENEIAETCS TOJIBKO
M0 DJJIEeMEHTaM C TIOCTOSSHHBIM 00beMOM paloT, T.K. KojebaHus psAna TmpH
MePpEMEHHOM O00BEME HE XapaKTepU3yeT KauecTBa HAOJIIOJACHUSI.
Uncrno 3aMepoB TpU  TEPEeMEHHOM o00bemMe paboT ompeaensercss He 1o
dakTHueckoMy, a TI0O HOPMATHBHOMY KOXh(HUIMEHTY yCTOWYMBOCTH psija,

onpenenseMomy o tabauie 1.
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Ecmu ¢daxktrueckuil Ko3(pPUUUEHT YCTOMYMBOCTH XPOHOPSAJA MEHBIIE WU
paBeH HOPMAaTMBHOMY, TO psJ CUYUTAeTC YCTOMYMBBIM, a HAOJIOJECHHE
KaueCTBEHHBIM.

Ecnu ¢dakruueckuii koapPpuuueHT ycTOMUMBOCTH MPEBBIIIAET HOPMATUBHBIMH,
TO XPOHOPSA TMpHU3HAETCS HEYCTOMYMBBIM. B 3TOM ciydae mpoBOAsTCSA
JIOTIOJTHUTENIbHbIE HAOJIIOJICHUS] B3aME€H NPHU3HAHHBIX Je(EKTHBIMH U JPYTHX,
UCKIIFOUEHHBIX MPU 00paboTKe.

HanbHeiimas o0paboTka pe3ynbTaToB HAOIIOJEHUNH COCTOUT B OINpPEACICHUH

cpenHeﬁ MPOAOJIZKUTCIIBHOCTH BBIIIOJIHCHUA KAXKIOTO 3JICMCHTA OIICpAIlin.

Tadauna 1 3nayenne HOpMATUBHBIX KOG PHUIMEHTOB YCTOHYHBOCTH

XPOHOMETPAKHOTO pPsijia

Tun npousBoaACTBA U HopmaTuBHbIi KO3 PUIIMEHT YCTONYNBOCTH
NPOAOJIKUTEIBHOCTD H3y4aeMOro XPOHOMETPAKHOI0 psiia
3JieMeHTa padoThl, CeK Ipu Ipu IIpu IIpu
MAIIMHHOM MAaIIMHHO- | HAOJIJEHHMHU 32 | PYUHOI
padote PY4HOI padoToit padore
padote 000opyI0BaHUSA
MaccoBoe
Jo 10 1,2 1,5 1,5 2,0
Cspiwe 10 1,1 1,2 1,3 1,5
KpynHocepuitHoe
Jo 10 1,2 1,6 1,8 2,3
Cspiwe 10 1,1 1,3 15 1,7
CepuiiHoe
Jo 10 1,2 2,0 2,0 2,5
Csrime 10 1,1 1,6 1,6 2,3
MenkocepunHoe
U €IUHUYHOE 1,2 2,0 25 3,0
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I[Ipumeyanue: TepMI/IH «IIPOU3BOACTBO» B JaHHOM CJIyd4a€ OTHOCHUTCA HE K

NpCANPHUATHIO HJIM LEXY B LCJIOM, a K OICpalnvv, Ha KOTOPYIO YCTaHABJIMBACTCA

HOpMA.

3areM  aHANM3UPYIOTCS  TOJIYYEHHbIE  JIaHHbIE C  LEJIbI0  MPOBEPKH
PalMOHAIBHOCTH MOCJIEIOBATEIBLHOCTH 3JIEMEHTOB OIEpalliy, YCTAHOBIEHHOHN mepes
HaOmoneHusiMu. [Ipy 3TOM  H3BICKMBAIOTCS BO3MOXKHOCTH COKpAaIlleHUs 3aTpar
BPEMEHHM IIYT€M YCTpPaHEHUS OTACIbHBIX, HE BbBI3BIBAEMBIX HEOOXOJIUMOCTHIO
AJIEMEHTOB Olepalluu, 3aMEHbI HEKOTOPHIX MPUEMOB 00Jiee pallMOHaILHBIMU U MEHEe
YTOMHUTEJIBHBIMU JIJI1 pa0odero, a TakKe BO3MOKHOCTh TMEPEKPBITHS MAIIMHHBIM
BPEMEHEM OTJICTbHBIX 3JIEMEHTOB PYYHOUN pabOTHI.

Ha ocHoBanum ananmusa ycTaHaBiIMBalOT HaubOojee 3()PEeKTUBHBIN MpoIlece
BBITIOJIHEHUSL orepanuu. llocie 3TOro ompenensroT ONepaTUBHOE BpEeMsl IpHU
BBHITIOJIHCHUU OTIEpaIliy WM UCXOJIHBbIE JaHHBIE sl pa3paOOTKH HOPMATHBOB Ha
py4YHble M MAIIMHHO-PY4YHBIE paboThl. OmnepaTuBHOE BpeMs OIPEACNAIOT MyTeM
CYMMHPOBaHHUS MPOJOHKUTEIIbHOCTH BBITIOJIHEHUS BCEX 3JIEMEHTOB, COCTABIISIOIIMX

OIICPATUBHOC BPCM:I.

HHOPAJOK BbBIITIOJIHEHHUSA PABOTbI

1. BeiOpate MecTOo HAOMIOAEHUS, W3YyYUTh TEXHOJOTHUECKHUI IMpoliecc
BBIIIOJIHEHUSI HOPMUPYEMOW OINEpalvy, NOPOAHAJIU3UPOBATH €ro M PaCUICHUTH
OIEpally Ha COCTABIISIIOIINE €€ JJIEMEHTHI.

2. Onpenenutb MOPOJOJKUTENBHOCTh BBIMOJHEHHS! OTHAEJBbHBIX 3JIEMEHTOB
OIEpaLHH.

3. UckmrounTth AedeKTHBIE JaHHBIE 3aMEPbl, OTMETKH O JIE(PEKTHOCTH KOTOPHIX
CHeJIaHbl IPH HAOIIOICHUH.

4. CocTaBUTh XPOHOMETPAXKHBIC PSIAbl MIUTEIBHOCTH BBIMOJHEHUS KaXKIOTO
3JIEMEHTA OIEpalVu.

5. 3amoiaHUTh XPOHOMETPAKHO-HOPMHUPOBOYHYIO KapTy H  ONPEICIUTH

OIepaTUBHOE BpeMs.
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6. Onpenenuth (akTHUECKU KOA()PUIMEHT YCTOWYMBOCTH, TEM CaMbIM

OLIEHUTh Ka4E€CTBO PE3YyJIbTAaTOB HAOIIOIEHUN.

O6paboTka XpoHOpsiAa AOJKEH COACPKATh:
1. Omnpenenenne cyMMapHO BETHUMHBI BCEX 3aMEPOB B XPOHOPSIIE.
2. OmpezeneHue cpeHel BEIMUMUHBI 2JIEMEHTa PaOOThI.

3. Omnpenenenue kodhPuiMeHTa yCTONIUBOCTU XPOHOPsiIa 1o hopmyIie:

Twmakc
Ky = —

~ TMuH
rae Tmakc-MakcUMabHbBIN 3aMep;
TMHUH- MUHUMAJIBHBIN 3aMep.
4. CpaBHeHHE TMOJYYCHHOTO KOd(P(UIIMEHTa YCTOWYMBOCTH XpOHOpsaa C
HOPMATHBHBIM, B3SITHIM 110 COOTBETCTBYIOIINM TaOJIUIAM.
Ecmu daxtudeckuit k0d3(pPUIUEHT YCTOMYMBOCTH XPOHOPSAA MEHbBINE WM
PaBEH HOPMAaTUBHOMY 3HAUYCHUIO, TO PsiJi CYUTAETCS] YCTOMYUBBIM.

B Ttex cuywasx, korma Qakthueckuii Kod(pPUIMEHT yCTOWYHMBOCTH
IIPEBBIIIAET YCTAHOBICHHOE HOPMAaTUBHOE 3HAYCHUE, PA3pelIACTCS HCKIOYATh W3
psiga oaHO WM 00a KpallHMX 3HAYE€HHUS — MUHUMAJIbHOE M MaKCHUMAallbHOE. 3aTeM
oTpejieNsieTcsl HOBOE 3HauyeHHe KOd(P(PUIIMEHTa YCTOMYMBOCTH W TMPOBOJIUTCS €ro
CpaBHEHHE C HOPMATHUBHBIM.

Ecimu koadduimedT ycToMuMBOCTH TOCIE YKAa3aHHOTO BBINIE HUCKITIOUCHHS
KpalHUX 3HAYEHHMM NPEBBIIIACT HOPMATUBHOE 3HAYCHUE, TO XPOHOPSI MPU3HAECTCS
HEYCTONYMBBIM. B 3TOM ciyyae mpoBOJSITCS JOMOJHUTENbHbIE HAOIIOACHUS B3aMEH
HCKJIFOYEHHBIX MpU 00paboTKe.

5.0npeneneHre HOPMaIbHOM MPOJOKUTEIBHOCTH 3JE€MEHTa pabOThl MyTeM
JEJICHHS] CYMMBI OCTABIIMXCS 3aMEPOB HA UX KOJIMYECTBO.

HopmaTtusHbie K03 DUIIMEHTH YCTOWUUBOCTH psiia IpUBEAEHBI B Tabiuie 1.
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BOITPOCHI JJIs1 CAMOITPOBEPKHA
. Bunipl HaOmo1eHni, TPOBOJUMBIE JIJISl U3YUYEHUS 3aTpaT BPEMEHH.
. UTo Ha3bpIBaETCSI XPOHOMETPAKEM ?
. Kakue paGoThl mpoBOAsATCS Mepe; XpOHOMETpaxkeM ?
. HenipepbIBHBIN U BBIOOPOYHBIN XPOHOMETPAK.
. Uto gomxeH nenaTh HaOJII0AaTeIb IPU MPOBEACHUN XPOHOMETpaxa?

. Kak 00pabaThIBatOTCs Pe3yJibTaThl HAOIIOICHUIA?

~N N L kR~ W N

. KaK OICHUBACTCA Ka4CCTBO PC3YyJIbTATOB H&6JIIOIICHHI>1?

JAOMAIIHEE 3AJIAHUE.
1. 3akoHUHUTH O(hOPMIIEHHE OTYETA 110 IPAKTUUECKOMY 3aHATHIO Neb.
2. IToaroToBUTHCS K cllaye OTYETA MO JAHHOMY MPAKTUYECKOMY 3aHSATHIO.
3. IlpopaboTaTth u moBTOpUTH Temy:«VccienoBanue 3aTpar paboyero BpeMEHH

H&6J’IIO,II3.T€JIGM».

Cxema oTyeTa

1. Tewma 3ansTHs

2. llenp 3aHATHS

2. MarepualibHOE U IOKYMEHTAJIBHOE 00ECIICUCHHE.

3. Ortuer mo mpakTudeckomy 3aHaTuio Ne6 (odopmiisieTcss B COOTBETCTBUU C
METOJIMYECKUX YKa3aHUM).

4, BriBoIbl
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Ipunoxenue 1

JlaHHbIe 110 BapUaHTy MPUBEJEHBI B Ta0IHUIIE 2.

Ne | HaumMeHOBaHHe ONEpPaNMi M 3JICMEHTOB IHopsiakoBbIie HOMepa HA0MKOICHU I Tun

Bap onepauuiu 1 2 3 4 5 6 7 8 9 10 NMPOU3BOACTBA
3amepsbl, MUH

Toxkapnas 1

1 Y CTaHOBUTH U 3aKPENUTH JE€TAIIb 12 (14 |11 (10 (16 |25 |12 |16 |14 |12 CEepUUHBIM

2 BxmrounTsh BpateHue mmuHASsS 0,05/0,04 0,06 0,05|0,070,06|0,04|0,09|0,05|0,06 -Il-

3 [Toasectu pesern 0,12/0,1 |0,14/0,22/0,4 |0,24/0,06|0,15|0,16|0,14 -//-

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

5 [TpoTOYNTH TOBEPXHOCTh 24 122 (23 |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]|0,08 -//-

7 [ToBepHyTH pe3lieaepKaTeb 0,1 /0,08|0,09|007({0,08|0,12 [0,2 |0,06(0,07]0,09 -//-

8 N3MeHnTh BeMMYMHY MMOJaYU 0,09/0,1 |0,07/0,22/0,08/0,2 |0,09|0,3 |0,06]0,09 -1/-

9 M3MeHuTh 9rcio 060poToB 0,06 | 0,05 0,09 0,07 0,15 0,08 | 0,09 | 0,07 | 0,06 | 0,08 -/l-

10 | IIpoTouuTh mieiKy 0,36,04 /04103804109 (04 |0,38|0,37/0,4 -/l-

11 | IloBepHYTH pe3rieaepKaTeiTb 0,08 0,07{0,05/0,25/0,2 |0,09|0,07|0,08|0,06|0,07 -1/-

12 | Cuate dpacky 0,120,11,0,15/0,1 |0,24|0,22|0,15|0,14|0,31|0,12 -Il-
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13 | OTKpenuTh U CHATH JICTaNb 09 (0,7 |11 |08 |09 |19 (08 |1,0 (11 |0,)9 -//-
Toxkapnas 2

14 | YcTaHOBUTD U 3aKPENUThH JCTAIb 54 |48 |56 |58 |60 |36 |64 |115|74 |6,6 Menkoce-

PUMHBIN

15 | IIpoTOYHUTH MOBEPXHOCTH 38 |35 [3,7 |51 |36 |38 [3,7 |35 [36 |3,7 -//-

16 | [loxpesats TOpely 14 (16 |10 (13 |15 (14 (22 |13 |14 |15 -//-

17 | PacTounTh OTBEpCTHE 27 129 (28 |26 (2,7 |35 |26 |28 |27 |28 -//-

18 | CMEHUTh HHCTPYMEHT 08 (06 |09 (07 |08 |09 (19 |0,7 |09 |0,8 -//-

19 | IIpoTo4uTh KAaHABKY 06 (04805 |056(054|0,49(051|0,55(04 |0,52 -//-

20 | [ToBepHYTH CYHIIOPT HA YTOJI 19 (21 |24 |18 |20 (64 |25 |21 |26 |24 -//-

21 | I[IpoTOYUTH KOHYC 44 |46 |43 (48 |45 |47 |44 |53 |47 |46 -//-

22 | [ToBepHYTH CYIIIOPT 09 (11 |08 |10 (12 |2,7 |11 |12 (14 |11 -//-

23 | Custpb packy 0,3 {0,25/0,28/0,4 [0,29|0,35|/0,42/0,6 |0,36|0,4 -/l-

24 | Custb (acky 0,21{0,25(0,3 |0,24|0,23|0,22|0,18|0,14|0,24 | 0,26 -/l-

25 | OTKpenuTh U CHATH JICTAIb 21 (20 (18 (26 (29 |33 |6,1 (2,7 [3,1 4,0 -1/-
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NHCTPYKIUA

0 TeXHUKE 0€30MACHOCTH MPHU NPOBEJICHUH NPAKTHYCCKOT0 3aHATHSA N°6

1 K mpaktnueckomy 3aHaTHIO Ne6 TOIMyCKaroTCs JIMLA, TPOLIEAIINE HHCTPYKTAXK I10
TEXHHUKE O€30IaCHOCTHU MPU NPOBEIECHUN PAOOTHI.

2. Ilpu BBINOJHEHUHU MPAKTUYECKON PabOTHI

HEOBXOJIMMO:

2.1 He npuxacaThCs K 3JEKTPUUYECKUM IIPOBOJIAM, KaOessiM U 3JIEKTPOIprUOopam.
2.2. OcTteperatbcsl pa3IMYHbIX BUJIOB CTPYKEK, a TAKKE BbUIETA HHCTPYMEHTA.
2.3. DBbITb BHUMATEIbHBIM, HE OTBJEKATbCA IOCTOPOHHMMH pPa3roBOpaMu M HeE

OTBJICKATb APYI'HX.

INPAKTHYECKOE 3AHATHUEN:7

Tema 3ansaTusi: «<HopmupoBaHnue kpyrionuin(oBaabHON OIepaium.
IIpomoyxuTEeIbHOCTD 3aHATHUSA: 2 Yaca

Heanb 3ansatus: [IpuobpeTeHne NpakTHUECKUX HAaBBIKOB B pACUETE PEKUMOB
pe3aHus ¥ B HOPMHUPOBAHUU KPYTIONUIN(OBAILHON OTIepaiiuy

MarepuanbHoe o0ecniedyeHue:

— Metonuueckue yka3aHus K IpaKTUUECKOMY 3aHATHIO Ne/

— OnepanuoHHBIN 3CKHU3

— HcxonHple JaHHBIE MO 3arOTOBKE, MATEPUAILY U T.II.
TexHuueckue xapakTePUCTUKHA KPYTIONLUINA(OBATEHBIX CTAHKOB
— HopmaTtuBHO- cripaBio4dHas aureparypa
— IIucbMeHHBIE M YEPTEKHBIE MPUHAIICKHOCTH
— MUKpPOKanbKyISTOPHI.
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YKa3aHus HA TOT TEOPETUYECKUI MaTepHas, KOTOPbIH A0JI2KeH ObIThH
npopadoTaH NPU NOATOTOBKE K NPAKTHYECKOMY 3aHATHIO No7/.

1. be3bsa3piunbiii, B.®. OCHOBBI TEXHOJOTHM MAIIMHOCTPOCHUS:
y4eOHUK JUIsl BY30B [DIEKTPOHHBIN pecypc] : yued. — DIEeKTpoH. 1aH. — MockBa:
MammHocTpoeHue, 2018. — 598 C. — Pexum JOCTYyTIA:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. Texnonoruss mammHocTpoeHus. COOpHUK 3a7ad U YHpaKHEHHM.
VYuebHoe mocobue/ mon obmiei penakuuern B.M.Apepuenkosa, E.A.Ilonbsckoro- 3-e
u3J., uctp. u gon.- Mocksa: UHO®A-M, 2021.-305 c.

3. Mogsuan B.H. «COopHuUK 3a/1ay MO TEXHUYECKOMY HOPMHUPOBAHUIO
TpyJla B MEXaHUYECKUX LeXax» 2-¢ n3a. M.: Mammnoctpoenue, 1992 r.

4, CnpaBounuk TexHojora MamnHoctpoutensi/ Tom 2 Tloxa. penakuueit
A.I"_Kocunosoii, P.K. MemsipsikoBa, M.: Mamunoctpoenue, 1986r.

S. OO61eMalmmMHOCTPOUTETbHBIE HOPMbI BPEMEHH BCIIOMOTaTeNIbHOTO Ha
oOcnyKrBaHHe paboyero Mecra M MOoAroTOBUTEIBHO- 3aKIIOYUTEIHLHOTO Ha paboThI,
BBIMOJHSIEMbIE Ha METAUIOPEKYUIMX CTaHKaX: CEpUHHOE U KPYIMHOCEpUIHOE
npou3BoacTBo.M.: HUU Tpyna,1984

6. OO01eMalMHOCTPOUTENIbHBIE HOPMATUBBI PEKHUMOB PE3aHUS IS
TEXHUYECKOTO HOPMHUPOBAHHUS pPadOT Ha METAIOpEXYyHuX craHkax.lIpoTskHbie,
numdoBagbHbie U qoBogouYHbIe cTaHku. Y Il 3-e u3n.M: HUU tpyna,1978.

OBIIME 1 TEOPETUYECKHUE ITOJIOXKEHUSA 110 TEME
ITPAKTHYECKOI'O 3AHATHUA

nudoBanue SBISETCS OCHOBHBIM METOJIOM UYHUCTOBOM OTAENKH HApy>KHBIX
[IWIMHIPUYECKUX TTOBEPXHOCTEH.

nudoBanne HAPYKHBIX HUIMHAPUYECKUX M KOHUYECKUX TOBEPXHOCTEH
(Ha3pIBacMOE KPYTIIoe NUIM(OBAHKE) MPOU3BOIAT HA KPYTIONUIH(OBATBHBIX CTAHKAX
pu ueM oOpabaTeiBaeMast JeTalb MOXKET ObITh YCTAHOBJICHA B IIEHTPE CTaHKA, IJaHTE,
MaTPOHE WM B CHICIIMAIIBHOM MTPUCTIOCOOICHHH.

Paznmuuator cnepyromue n8a criocoda Kpyrioro nuindoBanus:

1. ImndoBanue ¢ mpoaoIbHON TTogaueit (pucyHox 1)

2. [IImndoBanue ¢ monepeyHoM mogaveit (Cmocod Bpe3aHusi- PUCYHOK 2)

[lepBblii cnoco0 3akiro4yaeTcss B TOrM, YTO B Mpolecce HUIHM(POBAHUS
oOpabatbiBaeMasi JieTajlb COBEPILIAET MPOJIOIbHBIE JIBXKEHHUS MOMEPEMEHHO B 00€
CTOPOHBI; MOMepeyHas mojada NuIM¢oBaIbHOIO Kpyra IpOU3BOAUTCSA O OKOHYAHUIO

KaXJ0TO JIBHKEHUS (X0/1a).
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[Tpu BTOpOM crioco6e numudoBaHue MPOUZBOIUTCS ITUPOKUM KPYTrOM Cpaszy Mo

Bcel mHe nuindyemoit nopepxHoctu aeranu. llnudosansHomy Kpyry coodiaercs

nmomnepeyHasd 1moJiada 1o HaIlpaBJICHHUIO K I_[eHTpOBOI\/'I JJUHUHU AOCTAaJIN. BricoTa Kpyra

BBIOMPAETCSl HECKOJIBKO 0OJIbIIe, YeM JTMHA NUTH(YEeMOI TOBEPXHOCTH JIETAJIH.

Pucynok 1 Illnudosanue ¢ npogonpHot Pucynok 2 IllnudoBanue ¢ momnepeyHoit

rmojjauei nogavuen

IHOPAJOK BBIITOJIHEHUSA PABOTDI.

1
2
3
4.
5
6

AHaJIN3 UCXO/IHBIX TAHHBIX (YCIOBUS 3a7a4H)

Br160p cxembl pezanus

Br160p pexyIiero nHCTpyMeHTa

Pacuer pexxuMoB pe3anus

Ornpenenenne OCHOBHOTO TEXHOJIOTHYECKOTO BPEMEHH

Ornpenenenue MTYYHO- KATbKYJISIIUOHHOTO BPEMEHU

BOIIPOCHI JJIA CAMOITPOBEPKHA

1.

Kaxue Buns mmndoBanus st 00pabOTKHA HapY>KHBIX MIJTAHIPUICCKUX
MMOBEPXHOCTEN BbI 3HAETE?

Kakue TexHonornueckue napaMeTpbl 00eCcreunBarOTCs IPU BBIIIOJIHEHUU TOTO
WJIU MHOTO BHA niudoBaHus?

Kaxkue nBa cnoco0a kpyrioro uuindoBaHus Bbl 3HaeTe?

60



4. OO0ocHyTe NPUMEHEHHE JBYX CIIOCOOOB KPYTJIOro NUIH(OBAHMSL.

5. Kakue KOHTpOJIbHBIE YCTPOICTBA MPUMEHSIOT B COBPEMEHHOM MPAKTUKE?

6. Kak onpeneianTb OCHOBHOE TEXHOJIOTMYECKOE BpEMsI 11l KPYTioro manudoBaHus

C IIPOJIOJIBHOM U MONEPEYHON rofavein?

JTTOMAILLIHEE 3AJIAHUE

1. 3akoHuuTH 0OPMIIEHHE OTYETA [0 MPAKTUUECKOMY 3aHATUIO No7

2. HOI[FOTOBI/ITBCSI K 3alIUTC OTUCTA ITIOBTOPHUB TCOPCTI/I‘ICCKI/Iﬁ MaTcpuall 1o TEMC

MPAKTUYICCKOI'O 3aHATHA.

CXEMA OTUYETA

IIpakTnyeckoe 3ausitue Ne7

Tema 3ausTus : «HopmupoBanue kpyrinonuindoBaIbHON Oneparum

He.]'lb 3aHATHI. HpI/IO6p€T€HI/I€ IMPAKTUYICCKUX HABBIKOB B paCUYCTC PCIKNMOB

pe3aHus ¥ B HOPMUPOBAHUU KPYTIIONUIM(OBAILHON OTepaluu

MarepuaabHoe odecrieueHue:

- MGTOIII/IIIGCKI/IG YKa3aHuAg K IPAKTHYCCKOMY 3aHATHUIO Ne7

— OmnepanMoHHBIN 3CKU3

— HcxonHple JaHHBIE O 3arOTOBKE, MAaTEpPUAILy U T.II.

— TexHuYecKue XapaKTePUCTUKHN KPYTIIONUTH(POBAIBHBIX CTAHKOB
— HopmaTtuBHO- cripaBiodHas aureparypa

— IluceMeHHbBIE U YePTEKHBIE IPUHAIICKHOCTH

— MUKpPOKaNbKyISTOPHI.

COJEPKAHME 3AHATHUA:

3ajaya.

Ha kpyrnouuudoBaibHOM CTaHKE MO

MPOU3BOUTCS NUTM(OBaHME MIEHKH Basia quameTpoM D3 =

MM ™ gjuHou L = MM

OO6pabaTeiBaeMBbIif MaTEpHAIT

XapakTep 1 LIEPOXOBATOCTh
00paboTKn

Meroa nundoBaHus
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Cnoco0 yCTaHOBKM U 3aKpEIJICHUS 3aTrOTOBKU: B LIEHTpaXx.

Macca 3arotoBxku m3 Kr | Yucno peranen B maptuu Ilg = 100 mTyxk.

N3mepuTenbHbIN HHCTPYMEHT; CKOOA phluakHast

( MCXO/HBIC JaHHBIC CM. BTAOJIMIIC JAHHBIX -. ).

Tpebyercs: 1) BeiOpaTh mudoBagbHbIi Kpyr

2)HazHauuTh pesxuMbl pe3aHus
3)OnpenenuTh OCHOBHOE TEXHOJOTHUECKOe BpeMsi To, MUH.
4) OnpenenuThb MTYYHO-KATbKYIISIUOHHOE BpeMsl Tiii-K, MHH.

METOJINYECKHUE YKA3AHUA AJ151 BBIIIOJTHEHUS TIPAKTUUYECKOI'O 3AHATUS
Ne 7

YEPHOBOE HIVIN®OBAHUE

1. Wcxons U3 NaHHBIX YCIOBUI BBIOMPAIOT XapaKTEPUCTUKY KpyTa 1o KapTte 1.
Pa3zmeps! nundoBanbHOTO Kpyra — o JaHHBIM CTaHKa (CM. MaclopT CTaHKA).

2. Tlpunyck Ha unmmdoBanue Nuyepy — YCTaHABIMBAIOT 1O Kapte 2,3. Briduparor
CKOpPOCTb BpaIIeHUs Vsopld YUCIO0 000OPOTOB 3arOTOBKU Ns;, PYKOBOJICTBYSCH
IpU STOM KapTod 3 M MaclOpTHBIMU JAaHHBIMH CTaHKa, MPUHSAB OJIbKaiiiiee
MEHBIIIME OO0OpOTHL. 3aTeM TMOJCUYUTHIBAIOT JACHCTBUTEIBHYIO CKOPOCTHh
BpaIlleHHsI 3aTOTOBKH 10 (popmyiie:

Vsowp =1 *D3'n3/1000, m/Mun (1)

w

VYcraHaBIMBAIOT IEPHO]T CTOMKOCTH IIIM(OBAIBLHOTO Kpyra 1o Kapte 4.
4. OmnpenenstoT MPOoa0JIbHYIO MoJavy p no Gopmyre:

Snp = Sn-Bx , MM/00 (2)

I'ne Sn — npoxonbHas momada B 10X mmpuHbl kpyra  Su = 0,5..0,8
Bk — mmpuna mmm@oBabHOTO Kpyra B MM

NPUMEYAHHUE:
Bonbmoe 3HaueHue mojgauum  Snp OpUMEHATH Ajis oO0paOOTKU jAeTaneit , Iis
KOTOPBIX HE JOMYCKAETCS BBICOKAsI TEMIIEPATypa MOBEPXHOCTHOTO CJIOA
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TABJULA JAHHBIX JJISA IPAKTUYECKOI'O 3AHATUSA Ne7

Ne

BapuaH
T

13

14

Marepuaj 3aroToBKH

He3axkajienHasi crajib
BBICOKOYIJIEPOAUCTAsA

3akajieHHas CTAJIb HUKeJIeBas

XapakTrep o0padoTkn
U 1I€POX0BATOCTH

Ra0,32

yucToBas

Ral,25

yucroBas

Pa3mep aerauu, mm

D3 L

Macca
3aroTOBKH
MKr

75 500 17,6

100 380 23,8
80 300 12,1
50 285 4,8

12 250

22,5

125 260

25,2

Metoa
i oBaHus

C BBIX0OM
KpYyra B O/IHY
CTOPOHY

Ha npoxop

Moaean
CTaHKa

3151

3151

3ri2

3riz

3151

3r12
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15 145 600 78 3r'12
16 150 600 83,5 312
17 40 140 1,6 3151
18 Crajab XxpoMOHHUKeIeBasi Ral,25 45 135 1,9 Bobixox kpyra 3151
He3aKaJleHHast B O/IHY
19 YHCTOBAA 50 95 1,8 cTOpOHY 312
20 85 185 8,6 312
21 He3akajeHHas crajib Ra2,5 135 600 67,5 Be3 BbIx0Oga 3151
BbICOKOYIJIEPOAUCTASA Kpyra B ooe
22 YyepHOBas 95 400 22,6 CTOpOHDI 3151
23 105 300 20,8 312
24 115 200 16,7 3151
25 120 100 9,2 3I'12
26 CraJjp 3aKajieHHasl YIJIepoaucTas Ra2,5 130 240 25,2 Ha npoxon 3115
27 YyepHOBas 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. Hcxons w3 mpuHATOM BeIWYMHBI SO auamerpa 3arotoBku D3 um ckopoctu
BpAIllEHHs 3aTOTOBKH Vsop MO KapTe 5 BBIOMPAIOT MomnepedHyro nogadySt c

y4€TOM NOMPaBOYHOro k03P puureHToB K1 1 K> moMeneHHbIX B Kapte 5.

6. 3aKIIOYMTEIILHBIM DTAIlOM SIBIISETCS IoaACYCT OCHOBHOI'O TECXHOJOI'MYCCKOI'O

BpeMeHHU 1o popmysie:

L-h K
To = — , MUH (3)
N3 SppSt
[Mpu g oBaHUK HA TIPOXO:
L=1-(1-2m1)Bx,Mmun 4
[Mpu g oBaHUH B YIIOP
L= 1-(1-m1) Bx,Mun (5)

['ne | — nvHa nmrdyemMol TOBEPXHOCTH

M1- mepeder Kpyra 3a npeessl HUTHQyeMoi MoBepXHOCTH, paBHbIi 0,3-0,5

K- kosdduiment, yuyuThBaroOmuid JOMOJHUTEIBHOE YHUCIO IPOXOJOB
BBIX2)KMBAHHE NUTU(PYEMO TOBEPXHOCTU

[Tpu weproBom nuudoranuu k =1,1...1,4

hyepy.- IPUITYCK HA IMAMETP HA YUCTOBOE IUTM(POBAHUE B MM

N - YUCJI0 00OPOTOB 3arOTOBKU B MUHYTY

Spp~ IPOJIOJIbHAS M0/1aYa CTOJIA B MM Ha OJIUH 00OPOT JeTanu

St - monepeynast nogaya NUIM(GOBAIBHOTO Kpyra B MM Ha INIyOUHY pe3aHus

Dk, Bk - pasmep kpyra

YNUCTOBOE HIVIN®OBAHHUE

Ha

1. Bribupaem xapaktepucTuky numm@oBanbHOro kpyra mno kapre 1 Pazmep kpyra

0 IaHHBIM CTaHKaA.
2. [Tpumyck Ha mUpOoBaHUE Nyyer — YCTAHABIMBAIOT 110 KapTe 2.

3. Bribupaior ckopocTh BpameHus: Vsoqp U YUCIO O0OOpPOTOB N; 3arOTOBKH,

PYKOBOJCTBYSICh HPHU 3TOM KapTOH 6 M MACHOPTHBIMU JAaHHBIMU CTAHKA, MPHUHSB

OJIFDKaMIIe MEHBIIHE 00OpPOTHI. 3aTEM TOJICUYHUTHIBAIOT JICHCTBUTEIBHYIO CKOPOCTH

BpaIleHUs 3aTOTOBKH 110 (hopMyIIe:

Vsokp =1 ‘D3:n3/1000, m/Mun (6)
4. YcTaHaBIMBAIOT MEPHOJ] CTOMKOCTH MIIU(OBAIBHOTO KpyTa 1o KapTe 4

5. Onpenenstor mogady mo Gopmye
Snp = Sa-Bk , MM/00 @)

I'ne Sp — npoxonbHas momavda B 10X mmpuHbl kpyra  Si = 0,25..0,5
Bk — mupuHa numm@oBaibHOTO Kpyra B MM
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[Ipu mwepoxosaToctu nosepxuoctu Ra 0,063... Ra 0,32
MNPUMEYAHUE

Bonbiioe 3HaveHnwe mnomauyum Spa OPUMEHSATh MpPU 0O0pabOTKE 3aroTOBOK, IS
KOTOPBIX HE JOMYCKAETCs BBICOKAsA TEMIIEPATypa MOBEPXHOCTHOTO CIIOSI.

6. Ucxona w3 mnpuHATOM BenMWYuHBI Tnoxauun Smop, auamerpa Dz u ckopoctu
BpAallleHUs 3aTOTOBKH Vsop IO KapTe 7, BBIOMPAIOT MONEPEYHylo noaady St c
ydeToM nonpaBoyHbIX kodpduurentoB Cl u C2 nomenieHHbIX B KapTe 7

7. 3aKIIOYUTENBHBIM 3TalOM SBJISETCS MOJCYET OCHOBHOI'O TEXHOJIOIMYECKOTO
BpeMeHHU 1o popmysie:

MUH (8)

3nauenne K'=1,25...1,7 L=~lI

JJIAA BPE3HOI'O HIVIN®OBAHUSA

To = VL ,MUH 9)

St

I'ne h — npumnyck B MM
Vst~ CKOpOCTh Bpe3HOH (paaualibHOM) mogauu
Vs = St-n,, MMm\muu

St - Bpesnas (paguanbHas mofada) — [CrpaBOYHUK TEXHOJOTa MAITHHOCTPOUTEIS |,
TtoMm 2, c1p.301]

V51000
ng = ———— Mun-1 (10)
T-D3
Vsop =V3— cKopocTh  BpamieHHss 3arotoBku  [CHpaBOYHHMK  TEXHOJIOTA

MaIIuHOCTPOUTENS , TOM 2, ¢Tp.301]
Vsowp = 20..40 M/Mun
St =0,0025...0,075 Mmm/06- yepHOBOE

St =0,001...0,005 mm/006- gncTOBOE
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PACYET HOPMbI BPEMEHHA

1. Onpenenenue BCIOMOraTeabHOro BpeMeHu 1B, MUH.

TB=TBYy+TBn+TB u3m., MUH (11)

I'me TBy- BcrmomorarenbHOE BpeMsi Ha YCTAaHOBKY WM CHSTHE JeTald, MHH [7, c.
38...39]

TBn- BcromoraTenbHOE BpeMsl CBA3aHHOE C OOpaOOTKOW MOBEPXHOCTH, MUH.
[7,c.126...127,c.129]

TB.u3M- BcrioMorarejabHOE BpeMsi Ha KOHTPOJIbHbIE H3MepeHust, MuH [7,c.187]

2. Ormpezenenue MTYYHOTO BpeMeHu TIIT., MUH

Twr= (To+TB*KB)*(1+a+B).MuH (12)
I'ne To- 0CHOBHOE TEXHOJIOTHYECKOE BPEMSI, MUH
TB- BcrioMoraTeabHOE BpeMsi, MUH
K tB.- monpaBounbIii K03 pulKeHT Ha BermoMmoraTeabHoe Bpems K te=1
a- % OT OIEepaTUBHOTO BPEMEHM Ha OOCIy)KMBaHHE pabo4yero BpeMeHH. [/, ¢
130]
B- % OT OIepaTMBHOTO BPEMEHM HAa OTIbIX U JUYHBIE HaJ00HOCTH
ucrosHuTens B = 4% [7 ¢.203]
3. OnpeneneHue MOArOTOBUTEIBLHO- 3aKIIOUNTEIILHOTO BpeMeHH! T11.3., MUH.

[7 ,c.130]

Tn-3=Tn-31+Tn-3,+Tn-33, MUH (13)
['me Tr-31- BpeMsi Ha HaJIAJKy CTaHKA, MHCTPYMEHTA U MIPUCTIOCOOJICHNI, MUH)
Tr-3; — BpeMs Ha IONOJHUTEIbHBIE TIPUEMBbI, MUH

Tn-33— BpeMs Ha MOTy4YeHNE HHCTPYMEHTA U TIPUCTIOCOONIEHUH 10 Hadaja M cIady ux
MocJie OKOHYaHUsI 00pabOTKH, MUH.

OnpeneneHue MTYyYHO- KAUTBKYISAIIMOHHOTO BpeMeHH, T I1.K., MUH.
Ton —3
Tw — k = Tt +
n,

I'ne n,- yucno neraneii B naptum (1o 3aganuro 1= 100 mryx).
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Kpyraoe nuingoBanue B HeHTpax

‘ Kapra 1

Bb100p XapakTepUCTHKH KPYTa JJjsl Kp

yrJjoro nuiM@oBaHus(B HEeHTPaXx)

OopadaTeIBaeMblil MaTepHa Buna XapakTepucTHKA
Mg oBaHu I OBAIBLHOIO
Kpyra
Yraepoaucras ctanb | He3akai€HHas | YepHOBOe 15A40C2...CTIK
YUCTOBOE 14A25C1...C2K
3akan€HHas UepHoBOE 24A40CM2..C2K
YUCTOBOE 25A25CM2...CIK
Bricokoyrnepoaucras | He3akanéHHass | UepHoBoe 14A40C2...C1K
cTajb YUCTOBOE 15A25C1...C2 K
3akan€HHas YepHoBoe 24A25CM2...C1 K
YUCTOBOE 25ACMI...CM2K
MapranuoBas cTajib UYepHOBOE 25AC2...CTIK
YUCTOBOE 25A25C1...C2K
Xpomucras cTajib He3akanéHHass | UepHoBoOe 25A40Cl1...C2 K
YUCTOBOE 25A25CM2...CIK
3akan€HHast UepHoBOE 14A40C2...C1 K
YUCTOBOE 14A25 CM2...C1 K
HuxeneBas ctayib He3akain€HHas | YepHOBOE 13A40C1...C2 K
YHCTOBOE 14A25C1K
3akan€HHast UepHoBoe 24A40CM 1K
YHCTOBOE 25A25CM2K
XpOMOHHUKeEIIEeBas He3akan€HHas | YepHOBOE 14A40CTI1K
cTajb YUCTOBOE 15A25C1K
3akanéHHas YepHoBOE 25A40C1K
YUCTOBOE 25A16CM2K
Kpyrioe nuingoBanue(B HeHTpax) \ Kapra 2
Ipunycku Ha muindoBanue (Ha 1uamMerp)
He3akaJjieHHas cTajb
Huametp naeranu | Jlnuna geranu L B Mmm
B MMD3 JTo 100 03381115 03:38111(S (03:38111(S (03:38111(S
10010 300 | 30070 500 | 500m0 700 | 700m0 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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3akajieHHas 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

INPUMEYAHMUME: nonydeHHsld o Tabiuile oOUMNA MPUITYCK paclpenenseTcs: Ha
yepHoBoe nuudosanue 60-80% u Ha yncropoe numudosanue 40-20%

Kpyraoe nuingoanue (B ieHTpax) ‘ Kapra 3

CkopocTh BpalieHusi 1 YUCJI0 000POTOB 3ar0TOBKH B MHMHYTY NPH YE€PHOBOM
1M (oBaHUH ¢ IPOAOJIBLHOM MoAAYeH

D3 mm 20 30 50 80 120 200
V Soip mvmm 10-20 11-22 12-24 13-26 14-28 15-30
N3 o6\ 161-232 | 117-234 | 77-154 52-104 37-74 24-48

a. [lpumeuanue: bompime CKOPOCTH BpaIllEHUS JETATH MPUMEHATH: MPH
00paboTKe AeTanei, AT KOTOPBIX HE JOIMyCKaeTCsl BBICOKAs TeMIleparypa Ha
TIOBEPXHOCTH BCIIEJCTBUE OMACHOCTH 00Pa30BaHMS MPHKOTOB U TPEIIVH;

6. Ilpu paGoTe TBEpABIMU KpyTraMu

Kpyrioe nuingoBanue (B menrax ( \ Kapra 4

Cpeanue nepuoabl CTOMKOCTH HNLTH(OBAJIBHBIX KPYTrOB
A.YepHoBoe nuindoBanue

[[Iupuna Juamertp numndosansHoro kpyra Dk, MM
mgoBantsHOro | 350 | 450 | 500 | 600
kpyra Bk , Mmm ITepuop croiikoctu TB, MUH

Jo 40 3) 3) 6 7
Ot 40 1o 63 6 7 8 10
Csapiinie 63 - - - 12
UuncroBoe nundopanme

Kitacc Tounoctu 1 2 3
ITepuon croiikoctu T MmuH 40 33 25
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Kpyraoe nuingoBanue (B neHTax)

Kapra 5 jmer 1
Bcero juctos 2

ITonepeunble mnogaym Kpyra Ha xoa croida St mm\xom .Ha yepHoBOM

M oBaHuun
D3 Mmm VSOKp M\MHH [IpononbHasa nmogaya B JOJISAX MIUPUHBI Kpyra
S
0,5 10,6 07 [08
ITonepeunas nojgava St mm\ xo1
20 10 0,0216 |0,0180 |0,0154|0,0135
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 [0,0109 | 0,00955
22 0,0111 | 0,0092 |0,0079 | 0,00695
50 12 0,0237 | 0,0197 |0,0169|0,0148
18 0,0157 | 0,0132 [0,0113|0,0099
24 0,0118 |0,0098 |0,0084 | 0,0074
80 13 0,0242 10,0201 |0,0172|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 |0,0126|0,0110
28 0,0132 | 0,0110 |0,0095 | 0,0083
200 15 0,0287 | 0,0239 |0,0205 | 0,0180
22 0,0196 |0,0164 |0,0140|0,0122
30 0,0144 |0,0103 |0,0103|0,0090

IHonpaBounsie ko3(pPpuuuentol Ki m K> Ha mnonepeunyrwo mnogauy St B
3aBMCHMMOCTH OT MEPHOAA CTOMKOCTH HLIMpoBaabHOro kpyra Ki

[IpunsTas JAunamerp mingoBajbHOI0 Kpyra

croiikocts T mun | 400 | 500 | 600
3nayenne ko3ppuunenrta K

6 1,25 1,4 1,6

9 1,0 1,12 1,25

15 0,8 0,9 1,0

OopadaTeiBaemoro marepuaia K

O6pabaTbiBaeMbIil MaTepuan 3nauenue K2
3akajieHHas CTajb 0,095

He 3akanenHas craib 1,0

Uyryn 1,05

Croiikocts T npundaTa no kapre 4
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Kpyraoe nuingoBanue (B eHTax)

‘ Kapra 6

CkopocTh BpalleHUsi 1 YUCJI0 000POTOB 3arOTOBKH B MHMHYTY NPH YMCTOBOM
HUIM(OBAHUHM C POAOJIBHON Nogauen

Huametp OO6pabateiBaeMblil MaTepuanl
3aroTOBKH He3akanennas craip u 9yr'yH )Kapanpqua;I U 3aKaJICHHas
D3 MM CTaJIb
VSOKp M\MUH N3 06\vun VSOKp M\MHH N3 06\vun
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

Kpyraoe nuingoBanue (B meHTax)

Kapra 7 auct 1 Bceero
JINCTOB 2

ITonepeyHble NOJAYM KPyra Ha Xo/ ¢cTojia St B MM NpH YMCTOBOM NUIH()OBAHUH

D3 mm V Soxp M ITponosnbHas mojaya Ha 000POT JETaH Syp- B MM/00
16 | 20 | 25 32
[Tonepeunas nmogaya St Mmm/06

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 |0,0018

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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95 0,0064 0,00516 0,00415 | 0,00322

70 0,0050 0,00405 0,00326 | 0,00254

ITonpaBouyHble KO3 PUIIMEHTHI HA MONMEPEUHYIO MOAAYKY CM. KapTy 7 JUCT 2

Kpyrioe nuingoBanue (B neHrax) KapTta 7 auct 2 Beero jincToB 2

HHonpasounsiit k03¢puuuent C1 Ha nonepeyHyw mnoaady MNP YHUCTOBOM
nuiMpoBaHUM B 3aBHCMMOCTH OT TOYHOCTH M MNPUIYCKAa Ha YHCTOBOE

nigoBanue

[IlepoxoBaTocTh [Tpunyck Ha nuameTp

R 0,11-0,15 0,20 0,30 0,50 0,70 1,0
3nauenue korpdumuenta 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

[TonpaBounskriikodpummenr C2 Ha NONEPEYHYH  TOJAYYNPU  YUCTOBOM
nuM¢OBaHUM B 3aBUCMOCTH OT KadyecTBa oOpadaThIBAEMOI0o MaTepuajia u Juamerpa
¢ OBaILHOTO Kpyra

OopadarTeiBaemblit | luameTp nuingoBajbHOro kpyra Dk,. MM
Marepua

400 500 600

3nauenue kodpdurmenta C2

3akajieHHas CTajb 0,8 0,9 1,0
Hezakanennag crans | 0,95 1,1 1,2
9yI'yH 1,3 1,45 1,6

ITACITIOPTHBIE JAHHBIE KPYTJIOINJIM®OBAJIBHBIX CTAHKOB.

1. KpyraouiugosBanbHblii cranok moa. 3151.
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Haunbonpumii quametp u ummHa numdosanus: 200x750 M.

MommHOoCTh nBurarens nmudoBanbaoi 6a0ku u KI1J[: NM=7xkBT;n=0,08

Yucno 060poToB 00pabaTeiBaeMoii 3aroToBky B MEUHYTY n(00/mMuH): 75;150;300.
Yucno 060poToB num¢poBaIbHOTO Kpyra B MEHYTY n (06/mMuH): 1080,1240
[IpononbHbIe O1a4M Kpyra B MM 3a oauH xox crona: 0,004-0,03

Pa3meps! nungosansHoro kpyra B Mm: Dk=600 Bk=60

2. KpyraouiudoBanabHblii cranok moa 3112

Hau6onpmmii tuamerp u anuHa numdgosanus: 150x750 MM

MomtHocTts nBuratens nundosanbaon 6adbku 1 KIT: Nm=3.7xBT;n=0,08

Yuco 060poToB 00pabdaThIBaeéMOl 3aroTOBKM B MUHYTY n(00/mMuH): 45;70;115,175,275,450.
Ywucno 060poToB numpoBaIbLHOTO Kpyra B MHHYTY n (00/mMuH): 2200

[IpononbHbIe Mogauu cToja BM/ MM (peryiupyetcs 6ecctynendaro) Vsyp=0,5-5 m/mun

Pazmepsr numndosansHoro kpyra B MMm: Dk=300 Bx=30

INPAKTHYECKOE 3AHATHUEN:8

Tema 3ausTusi: «IlpoekTupoBanue gpe3epHoii onepanuu»

IIpoao/EKNTEILHOCTD 3aAHATHSA: 2 Yaca

Hean 3ansiTus : O3HaKOMIICHHE C HAJIAJIKOW CTaHKa JUisi 00pabOTKH TUIOCKMX MOBEPXHOCTEH
MarepuajibHOe o0ecniedeHue:

1. JlaHHBIe O neTajau Wik pabounii YepTexk oOpadaThIBaEMOM JIeTaIl

2. JlaHHbIe 0 3aroTOBKe (BUJ, CrIOCOO MOJTY4EHUs], Macca, pa3Mephl, KBAJIUTET TOUHOCTH,
MPUITYCKHU HA 00pabOTKy, TUIT TPOU3BOJICTBA U pa3Mep MapTuu oOpabaThIBaeMOM AeTain)

3. Tlacmopt u kaTanoru Gppe3epHbIX CTAHKOB

4. CraHgapTsl Ha peXYILIUI, KOHTPOJIbHO- U3MEPUTEIbHBIN, BCIOMOTATEIbHBIA HHCTPYMEHT U
CTaHOYHBIE IPUCIOCOOIECHUSI.

5. bnaHk onepanmoHHO- TEXHOJIOTMUECKON KapThl HA MEXaHUYECKYI0 00pabOTKY AeTaau

W3meputenbHble HHCTPYMEHTSHI: JIMHEHKA, YTOJbHHUK, LIUPKYIb, IITAHT €HIUPKYIb U JIp.

7. UYepTexxHble MIPUHAUICKHOCTH: TMHEHKA, YTOJIBHUK, IUPKYIb U JAp.

o
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YKa3zaHus HA TOT TEOPETHYECKUI MaTepHaJs, KOTOPbIH 10JI7KeH ObITh
npopadoTaH NpPU NOATOTOBKE K NPAKTHYECKOMY 3aHATHIO Nel.

1. be3bsa3piunbiii, B.®. OCHOBBI TEXHOJOTHM MAIIMHOCTPOCHUS:
y4eOHUK JUIsl BY30B [DIEKTPOHHBIN pecypc] : yued. — DIEeKTpoH. 1aH. — MockBa:
MammHocTpoeHue, 2018. — 598 C. — Pexum JOCTYyTIA:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. Texnonoruss mammHocTpoeHus. COOpHUK 3a7ad U YHpaKHEHHM.
VYuebHoe mocobue/ mon obmiei penakuuern B.M.Apepuenkosa, E.A.Ilonbsckoro- 3-e
u3J., uctp. u gon.- Mocksa: UHO®A-M, 2021.-305 c.

3. CnpaBoyHMK TexHojiora MmammHoctpourens/ Tom 1, wu3a.3
nepepaborannoe  Ilox. pepakuumeir A.I'.Kocunoso#t, P.K. Memsapskosa, M.:
MammHoctpoenue, 1986r.

4, OO01eMalMHOCTPOUTENbHBIE HOPMATUBBI PEKHUMOB pE3aHUs IS
TEXHHOJIOTUYECKOTO HOPMHUPOBaHMS pabOT Ha METAUIOPEKYIIMX CTaHKax, 4.l,
MammHoctpoenue , 1974.

OBIIIME U TEOPETUYECKHUE ITOJIO)KEHUS 110 TEME
IMPAKTUYECKOTI' O 3AHSATUSI.

@®pe3epoBaHrE€ B  MacCOBOM IPOU3BOJICTBE COBEPIICHHO BBITECHUJIO
NpUMEHSBIINECS paHHee cTporanue u ponoOnenue. Ilpu ¢pesepoBaHUU MOXKHO
00ecCreyuTh 3HAYUTENIbHO OOJIBIIYI0 MPOU3BOIUTEIHHOCTB- 0JIarogapss MPUMEHEHUIO
MHOTOJIE3BUMHOTO MHCTpyMeHTa- ¢pe3bl. [IpousBomutensHOCTh (hpe3epoBaHus
BBIIIIE €1IE U TOTOMY, YTO MOKHO 00pabaThiBaTh HECKOJIBKO 3arOTOBOK HECKOJIBKUMHU
OJTHOBPEMEHHO pabOTAlOMIUMU WHCTpyMeHTamMH. Kpome TOro 3HAYUTEIBHO
COXpPAHSIETCS TPOJOJDKUTEIHHOCTh PA0OYUX M XOJIOCTBIX XOJOB 3arOTOBKH U
WHCTPYMEHTA.

[lomaua ocymiecTBisieTCs MyTeM MepeMenieHus obpabaThiBaeMoOW AeTald |,
3aKpeIUIEHHON Ha cTosie cTaHKa. Ppe3a mosyyaeT BpallleHUE OT IIMUHJENS CTaHKA.
[Inockue TOBEPXHOCTH MOXKHO (Ppe3epoBaTh TOPIEBBIMH M IMIHHIPUICCKAMU
dpe3amu. Dpe3epoBaHHE TOPIEBBIMH (Ppe3aMu 0o0Jiee MPOU3BOAUTEIBHO, YEM
MAIAHAPUIECKAMH, 3TO OOBSICHSIETCS TEM, UYTO TpPH TOPIEBOM (pe3epoBaHuun
MPOUCXOJUT OAHOBPEMEHHO pPE3aHUE METAJlJIa HECKOJIbKUMH 3YObSIMH, MNpPHUUYEM
BO3MOKHO MpUMeHeHUe (pe3 OONBIIOTO JuaMeTpa ¢ OOJBIINM YUCIIOM 3yObeB.

@pe3epHble CTAHKU MOAPA3ACISAIOT HA CIECIYIOIIUE BUABI :
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INopuzonTanbHO- Ppe3epHbIe
BeprukanbHo- GppesepHbie
VYHuBepcaibHO- (pe3epHbIe
[IpononsHO- hpe3epHbIC
KapycenbHo- dpezepHbie

bapabanno- ppesepHbie

N o a b~ 0 DN

CnenuaibHbIE

®dpe3epHble CTaHKU TEPBBIX TPKEX BHJOB SBISIOTCS CTaHKaMH OOIIETO
HA3HAYCHUS U MPUMEHSIOTCS BO BCEX BUJAX MPOU3BOJICTBA ; OCTATIBHBIE OTHOCSTCS K
BBICOKOIIPOU3BOJIUTECIIBHBIM U TMPUMEHSIIOTCS B CEPUMHOM, TMPEUMYIIECTBEHHO B

KPYIHOCEPUIHOM U MacCOBOM MPOU3BOJACTBE.

MOPSAJOK BbIITIOJIHEHUSA PABOTHI

1. Pa3zpabotars omepanuio mo o06pabOTKe IMIIOCKOCTH C 3aroJHEHUEM
OTepallMOHHO- TEXHOJIOTUYECKON KapTHl.

2. N3yuuTh MCXONHBIE JAHHBIE O JIETANU,3arOTOBKH, XapaKTepe olepaiuu
Y BHECTHU MX B ONEPAIIMOHHO- TEXHOJIOTHYECKYIO KapTy

3. YcraHOBUTH MeTOJl OOpabOTKM TUTIOCKOCTH 3aJaHHOW JIeTAIM W JaTh
KpaTkoe oOocHOoBaHME ero BbIOOpa. CopmyaupoBaTh HAMMEHOBAHHE ONEpAIlUU U
YCTAaHOBHUTH €€ coJepkKaHue/ KOJIMYECTBO YCTAHOBOK, IIEPEXOJOB, IPOXOJIOB/
3ammcaTh B OMEPAIIHOHHO- TEXHOJIOTUYECKYIO KapTy.

4, BreiOpate 000pymoBaHHE, TEXHOJOTHYECKYI0 OCHACTKY, PpEeXYIIUH,
KOHTPOJBHO- U3MEPUTEIILHI MHCTPYMEHT | 1aTh KpaTKoe 000CHOBaHME WX BHIOOPA.

S. 3amogHUTh  OMEPAIlMOHHO- TEXHOJOTHYECKYI0 KapTy Jid JaHHOU
omepanuu. BBIMOTHUTH 3ICKHW3 HA KapTe€ DJCKU30BU CXEM B COOTBETCTBHH C
tpeboBanusimu 'OCTa 3.1104-74

6. Bre10path aeMeHTBl peKUMOB PE3aHUsl, pacCuuTaTh HOPMY BPEMEHU U
3aHECTH UX OTEPAMOHHO- TEXHOJIOTHUECKYIO KapTy.

1. H3y‘II/ITB MCTOAbI HAJIAAKKW CTaHKa AJIA BBIITOJIHCHUA OIICpAlH.
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8. [IpoBect 00pabOTKy Tpex JeTajged U 3aMepuTh OMNEPAIIMOHHBIC
pasMepsl.
9.  JlaTh 3aKJIIOYCHUS O JOCTUTHYTON TOYHOCTH.

10. 3anomHuTh GopMy oTUETa MO ITAnaM pasaena 6.

HOPAAOK BBIIIOJITHEHUA OTUETA

K OTHCTY NPUKIIAABIBACTCA OIICPAIMOHHO- TCXHOJOTHUYCCKAA KapTa C 3CKU30M

Ha pacCMaTprUBaACMy1O OIICPALIUIO.

BOITPOCHI IJs1 CAMOITPOBEPKM.

1.Kakue Bbl 3HaeTe MeTOABI (hpe3epoBaHUs MIIOCKOCTEN?

2. JlaliTe TEXHOJIOTUYECKYIO XapaKTePUCTUKY MeTor1aM (hpe3epoBaHus
IJIOCKOCTEMN ?

3. [lepeuncnuTe NOPsAIOK HA3HAUEHUS PEKUMOB pe3aHusiHa (ppe3epoBaHue
IJI0CKOCTEMN ?

4. HazoBuTe OCHOBHBIE TPEOOBaHUS K BBHITTOJTHEHHUIO OTEPAIMOHHO-
TE€XHOJIOTUYECKHX ICKU30B?

5.Ha3oBute 0cHOBHbBIE TPEOOBAHHUS K 3aIIOJIHEHUIO ONIEPAIMOHHO-
TE€XHOJIOTUYECKHUX KapT?

6.CymrHocTh mporiecca ¢pe3epoBaHus?

7.I1yTn MOBBITIIEHUS! TPOU3BOAUTEILHOCTH TIpH Ppe3epoBaHun?

8.PaznoBuaHOCTH (PpE3epHBIX CTAHKOB.

9.Kakue (pe3bl BaM U3BECTHBI?

JOMAHIIHEE 3AJIAHHUE:
1. OdopMUTh 0TYET IO NPAKTUUECKOMY 3aHSATHIO.
2. Koncnekr nekiuu
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3. HOI[FOTOBI/ITB K Ca4C OTYCT I10 ITPAKTUYCCKOMY 3aHATHUIO

HPUMEP O®POPMJIEHUA OTUETA 110 HPAKTUYECKOMY 3AHATHUIO

Tema 3anaTus: «lIpoekrupoBanue pezepHoil onepanum»
IIpomoyxuTEeIbHOCTD 3aHATHA: 2 Yaca

Heanb 3ansiTus : O3HaKOMJIEHUE C HANAJIKOW CTaHKa Jisi 00pabOTKH MIIOCKUX
ITOBEPXHOCTEN

Heo0xonumblie MaTepuasibl ¥ JaHHbIE:

1. JlaHHBIE O AeTaJIU WK pabounii uepTek 00padaThIBaeéMOM J1eTau-
neTab- ianka; Mmarepuan- yyryn CY 18-36 I'OCT 1412-70 HB 170-229, macca- 6
KT.

2. JlaHHBIE 0 3aroTOBKE(BU/, CIIOCO0, MOTYICHHS Macca, pa3Mephl)-
3aroTBKa- oTiIMBKa ¢ Kopkoit (Il kiacc Tounoctn); Mmacca- 6,8 Kr; pasmMepsl
oOpabatbiBaeMoit moBepxHocTH Lx B=200x80 MM; ycTaHOBOYHAsI TOBEPXHOCTh
3aroTOBKM HE0OpaboTaHHAs.

3. JlanHbIe 0 XapakTepe ornepanuu (4epHOBasi, YUCTOBAS, IEPOXOBATOCTD,
KJIACC TOYHOCTH, MPUITYCK HAa 00pabOTKY, TUI IPOU3BOJICTBA U pa3Mep MapTHH
oOpabaTbIiBaeMbIX JeTajei)- uepHoBas 00padOTKa IMIIOCKOCTH; TOYHOCTh 00pabOTKH
h 12/50- 0,3 mepoxoBaToctbRa=20 MKM ; IpHITYCK Ha 00paboTKy 1,5 MM;; THII
MIPOM3BOJICTBA CEPUMHBIN; pazmep naptuu N= 150 mrT.

4, [TacropTa u katayioru Gpe3epHBIX U IIOCKONUIH(OBATLHBIX CTAHKOB

d. CrangapThl Ha PEXKYIIUNA , KOHTPOJILHO- U3MEPUTEIIbHBIN ,
BCIIOMOTATEIbHBI WHCTPYMEHT U CTOSSHOUHBIE MPHUCIIOCOOJICHHUS.

6. biiank onepanuoHHO- TEXHOJIOTHYECKON KapThl HA MEXaHUYECKYIO
00paboTKy JeTalH.

7. N3mepuTtenbHble HHCTPYMEHTHI: IWHEHKA, YTOJIBHUK, [IUPKYIIb,
MITAaHTCHIUPKYJIb U JIP.

8. YeprexHbIe MPUHAJICKHOCTH: JIMHEHKA, YTOJBHUK, ITUPKYIb U Jp.

Q. CripaBOYHUKY U y4eOHBIE TTOCOOUS .
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OTYET I10 IPAKTUYECKOMY 3AHATUIO

HaumeHnoBaHue 1eTaau Tun npo3BojacTBa Pa3zmep naptuu.
T
[1nanka CepUMHBII 150

MeTtoa o0paboTkn
U KpaTKoe
00ocHOBaHHE

BbIOOpa

N3 cymiecTByIOnmx METOI0B YEPHOBOM 00PAOOTKH TNIOCKOCTH MTPUHUMAEM
CUMMETPHUYHOE TOPIIEBOCPpE3epOBAHUE, UMCIOIIUE PsIJ] IPUAMYIIECTB
HepeICTPOTaHneM U (pe3epoOBaHUEM MIIIMHAPUICCKON (Ppe3oit.
Hcknrouaercs u 4epHOBOE 00 JMPOYHOE TIOCKOE NUTH(OBaHHE, T.K. JUIS
3TOT0 METO/1a BEJTUK MPHITYCK €r0 TPUHUMAIOT TIPH ITyCcKe MeHee | MM.

OBOPYJIOBAHME | O6pa0boTKy €Taayu MOXHO BBIIOJHUTH HA BEPTHKAIHHO-

dbpe3epHOM CTaHKe cpeHUX pazMepoB —Mmoa. 6M 12 IT N=7,5
kBT, n=0,75, Nmn=7,5*0,75=5,6 kBT. [Ipumenenue Goee
IPOU3BOJUTCIBHBIX CTABHKOB pa60Ta}0me TOPLUEBBIMU
dbpe3amu, BT JTH 11eJ1eCO00pa3HO, BBUIY MAJIBIX MapTHHA
JIeTajien.

HNPUCITIOCOBJIEHHUE

VYuutsiBas yciaoBus ¢ppe3epoBaHUs U CEPUITHBIN THIT
IIPOU3BOJICTBA, IPUMEHSIEM TUCKH CTAHOYHBIE C
ITHEBMOIIPUPBOJIOM.

BbIBOP U KPATKOE OBOCHOBAHHUE

pexyIero

a=(1,1...1,7)B
Z=(1,6...2)\/ﬁ- YUCT.

Z=1,2)=1,2 \/ﬁ- yepH. B xauecTBe pexyiiero
WHCTPYMEHTA MpUMEHsieM TopueByio ¢ppesy =110, Z=12,;
marepuan miactuHok BK 8.®pesa ¢ kpynHbIM 3y0oM
I'OCT 9304-69 tun 2/d=32 mm; y8=15% At=12°; 0=14°

KonTposabHo-
U3MEpHUTEILHOI0

HHCTPYMEHTA

[IpumeHsieM m1a0JIOH CIIeHANIBHBIN; 11T 00paOOTKU
pe3ynpTaToB- mTaHreHupkyns I 1 ¢ = 0 —
125TOCT 166 — 80

BcnomMorareabHOro

[TpuMeHsieM omnpaBKy ¢ KOHHUEKUM XBOCTOBHKOM 0O€3
JIATKH ¥ TIPOJIOJIHOM IMOHKOM JUTSl HACAIOYHBIX
topueBbix ¢pe3 mo [OCTy 13787-68
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BBIBOP PEXKUMA PE3AHUA U PACYUET HOPMbI BPEMEHU
Br100p pe:xxumoB pe3anust

1. Tlo BenuuMHE MpUITycKa Ha 00pabOTKY MpUHUMAaeTCs riyouHa pesanus t=h==1,5

MM
2. Tlo MeToauuecKkuM yKa3aHUSM B pazjielie BHIOOp PEKUMOB pe3aHUs:

— BiustHue )XUIKOCTH TEXHOJIOTHYECKOU cucteMbl (cM.187) st JaHHOTO citydast
no tabn. A,b,B ycranaBnuBaroTcsi momnpaBouyHble K03 uLMeHThl Ha nojauy Ksz=
1,0 u na cxopocts K v= 1,0 uudpa tumoBoil cxembl nmpu o0pabOTKE TOPLIEBOU
bpe3ofi.

3. [To xapre 108 mnsa cuMMeTpuYHOSTO BHJA YCTAaHOBKH (Ppe3bl CO BCTaBHBIMU
HOKaMHM, OCHAIICHHBIMHU IJIACTUHKAMH U3 TBEPJOrO CIJIaBa JAOMYyCKaeTcs nogayaSz =
0,2- 0,24 MmM\3y0 mpu HOPMAJTBHO# KECTKOCTH cucTeMsl [4.3 ¢.209]

ITo xapte 116 ompenenseTcss HOpMajabHBIE peXUMBI pe3anus: VH= 179 m\muH,
na= 518 o0\muur SMu= 1100 MM\ MHH (peKUMBI pe3aHUs HMPUHATHI IS JHAMETpa
dpesbt 110 MM ¢ unciiom Hoxel 12)

4. TlonpaBounbie KOA(hPUIIMEHTHI Ha peXUMBI pe3aHus kapta 116 ays HeM3MEeHHBIX
yCIOBUAX PaOOTHI B 3aBUCUMOCTH:

- OT TBEPJIOCTH YyT'yHa

Kmy=Kmy= Kms,=0,79

- OT COCTOSIHUSI 00paOOTaHHOI MOBEPXHOCTH

Knv=KNy= KNs,=0,8

- OT OHONICHHMSI IMUPUHBI Ppe3epoBaHUS K AUAMETPY (pe3bl

KB\/:KBy: KBstl,O

-OT TJIABHOTO yTJIa B MJIaHE

Kgov:Kgoy: Kgostl,O

[TompaBounblii KOAGOUIMEHT HA CKOPOCTh pe3aHHs, YHCIO OOOpPOTOB B
MUHYTHYIO I0J]Ja4y B 3aBUCUMOCTH OT 4HcJa 3yObeB Ppe3bl:

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

Tornma
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V= Vi* Kntye KNgs Koys Koyr Ky Kpy=1.79%0.79%0.8*1*1*1*1=113 m/mun
n= ne* Kmys Ky Koye Koys Kzn=518*0.79*0.8*1*1*1=32706/Mun

Sm= SMHE* KMgy* KNgy* Kasyx Koy KzsM=1100%0,79*0,8*1*1*1=695 mMm/Mun

5. BbiOpaHHBIi peXuUM KOPPEKTUPYETCS MO NACHOPTHBIM JAaHHBIM CTaHKa,

nojOupaercs: Oirkaiiliee 3HaUCHHE W YCTaHaBIMBArOTCA = 315 00\MuH

Vs=Vn=630 00/Muu

Ilocne KOPPCKTUPOBKHN HAXOAUTCA (baKTI/IquKaSI CKOpPOCTH pE3aHud U MOJa491 Ha

oJIvH 3y0 (Qpe3sl :

n/in 3,14 %100 * 315

V' =T000 " 1000

= 99,0 Mm/MUH

Sm 630

SZ:n*z:315*12

= 0,16 mM/3y06

6. [IpousBoauTCs MpoBEpKa BHIOPAHHOTO PEXKUMA MO M OLTHOCTH.
HopmaTtuBHas MomtHoCTh , moTpeOHas Ha pe3anue NH coctasiset 3,3 kBT

(xaptal 15)
[TonpaBouHbIi K03 PUITHEHT B 3aBUCUMOCTH OT TJIaBHOTO yriia B rmaHe Kyn=1;
Tornma

Npe3= Na* Kyn=3,3*13,3 kBt

HeoOxoaumast MOIITHOCTE CTaHKA

MOUIIHOCTB 3JIEKTPOIBUTATEINS TJIABHOTO ABUYKEHHUS CTAHKA MOJI.
M 12 IT ocymiecTBuM
Ornpenenenue 0OCHOBHOTO TEXHOJIOrn4YecKoro BpeMenu (To)

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

Ly + 1,=18 mm (npooonscenue 4 ,mucm 6)
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Hananka ctanka Ha BBIIIOJHEHUE ONEPALIUi

Heo0xonuMo yCTaHOBUTB , BBIBEPUTD U 3aKPENUTh MPUHATOE MPUCTIOCOOIEHHUE ,
YCTAHOBHUTbh CKOPPEKTUPOBAHHYIO IO CTAHKY NIOAYY M YaCTOTY BPAILCHUS

PesynpTarsl 3aMepoB

Howmep neranm OnepanmoHHbIE pa3Mepbl | 3aKIIIOYEHHUE O TOAHOCTHU
IlepBas 49,9 ['ogna
Bropas 49,85 ['ogna
TpeTbs 49,8 I'onna

81




Taoauma- Ucxoaubie 1aHHBIE

Bapu | Marepuan Bun Pasmep Macca |Ilpun | Macca
aHT | 3arOTOBKH, | COCTOSIHMS oOpabateiBacMoOl | eTamu | yck h, | 3aroto
MIIA IIOBEPXHOCTH | IIOBEPXHOCTH My, KT | MM B KM,
B I KT
1 CT20J1\500 | oTmBKH ¢ 40 300 4,9 1,5 5,6
2 CT30J1\500 | kopkou 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 npokart 6e3 90 250 9,2 2 9,9
6 CT40X\650 | kopku 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 CT45T\650 55 550 12,3 2 13
10 CT35I'550 | mokoBKH € 65 600 15,9 2 16,7
KOPKOM
11 CT20I\600 75 300 9,2 1,5 10
12 CT20XT'C\6 85 200 6,9 7,7
50
13 CT30I\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 MoKoBKM 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 CT20J1\500 | oriuBKH 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 CTI18XI'T\6 | mpokat Oe3 55 300 6,37 3 7,5
00 KOPKH
27 CT45T\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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IHNPAKTHYECKOE 3AHATHUEN:9

Tema 3ansaTusa. HopMupoBaHue npoTsHKHOU ollepanuu

IIpoxo/1KUTETILHOCTH 3aHATHSA: 2 Yaca

Heap 3anaTusa: [IpuoOpereHne NpaKTUYECKUX YMEHH U HaBBIKOB B
HOPMHUPOBAHUU MIPOTSHKHOW ONEpalIny.

MarepuanbHoe obecnieueHue :

HcxoaHble 1aHHbIE IO 3aTOTOBKEK, MaTepuay u T.I1.
TexHuueckne XxapaKTEpUCTUKH CTaHKOB Moa. 7AS510, 7A520
HopmatuBHoO- cripaBo4Hast utepaTypa

YeprexHbie MPUHAIICKHOCTH

MUKpOKaAIBKYJISTOP.

abrwpbE

YKka3zaHus Ha TOT TeOPeTHYECKUI MaTepHaJs, KOTOPbIH 10J5KeH ObITh
NpopadoTaH NP NOArOTOBKE K MPaKTHYecKOMY 3aHATHIO Nel.

1. be3bs3brunbiii, B.®. OCHOBBI TEXHOJOTUH MAITUHOCTPOCHUS: YYCOHHUK st
BY30B [DJeKTpoHHBIM pecypc] : yueb. — DnekTpoH. gaH. — Mockaa:
Mamwunoctpoenune, 2018, — 598 ¢. —  Pexum  gocryna:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. MoBuan B.H. «COopHUK 3aa4 MO0 TEXHUYECKOMY HOPMHUPOBAHHUIO TpyAa B
MEXaHMYECKUX 1exax» 2-¢ u3al. M.: Mamunoctpoenue, 1992 r.

OBIIME 1 TEOPETUYECKHUE ITOJIOXKEHUA 110 TEME
INPAKTHYECKOI'O 3AHATUA

[IpoTsruBanme- onuH W3 HamboJiee MPOM3BOIUTEIBLHBIX METOIAOB 00pabOTKH
pe3aHHeM CaMbIX pa3HOOOpa3HBIX TOBEPXHOCTEH, 00€CIeUnBaAIOMINX BBICOKYIO
TOYHOCTh U 4acTOTy 00paboTku. Ho st mpoTsruBaHust HY)KEH TOPOTOM U CIIOKHBIH
WHCTPYMEHT, MMOATOMY SKOHOMHYECKHU ATOT CIOCOO 00pabOTKH OMpaBIbIBACTCS JIUIIb
npu  OonblioM 00beMe TPOAYKIMH, T.6. B MAacCOBOM M KPYIMHOCEPUWHOM
MIPOU3BOJICTBAX.

[IpotaruBanme- »9T0 mporecc OOpadOTKM TMOBEPXHOCTH  CIEIUATBLHBIM
WHCTPYMEHTOM — MPOTSHKKOH, 3yObsi KOTOPOW 32 OJIMH XOJ] CHUMAET BECh MPHUITYCK Z.
Ha mnpotsbkke KpoMe OCHOBHBIX PEXYIIMX 3YObeB MMEIOTCS KaauOpyrolue,
npujarome  oOpabaThiBa€MOW  MOBEPXHOCTH  TpeOyeMyl0  TOYHOCTh U

IICPOXOBATOCTb.
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Pa3nuyaroT Tpu OCHOBHBIE BUJA IPOTATUBAHUSA:

1. [To mpodunbHOl cxeme (pUCYHOK 1,a), OCyIIECTBIAEMOE MPOTIKKAMH,
BCE 3YObsl KOTOPBIX UMEIOT NMpOo(uiib, MOAOOHBINH Npoduiito (KOHTYPY)IOMEPEUHOTO
cedeHus, o0pabaTbIBa€MON MOBEPXHOCTH, Pa3IMYasCh TOJBKO pa3MEpPaMH, MPUYEM
KOKIbIA 3y0  TOCJENOBAaTEIbHO CHUMAET CJiol MeTrauia mno Qopme mpoduis
o0pabaTbiBaeMON MOBEPXHOCTH;

2. ITo reneparopnoii cxeme (pucyHok 1,0), ocyimiectBisieMoe QUIrypHbIMU
OPOTSKKAMH, 3yObs KOTOPBIX MMEIOT MEPEMEHHbIN Npoduis ¢ AyrooOpasHol wiu
OpSIMOJIMHENHON (HOpPMOI TJIABHOM pexylleld KPOMKH, IMOCTENEHHO MEepexXosien K
3alaHHOMY PO U0 00padaThHIBAEMOMN MTOBEPXHOCTH;

3. I[To nporpeccuBHOil  cxeme(pucyHok 1,B), OCYILIECTBIISIEMOE
NPOTSKKAMH, Y KOTOPBIX BCE peXylIue 3yObs pa3OHUTHl HA IPYIIbl OOBIYHO IO JBa
3y0a, mpuyeM KaxIblii 3y0 rpymnmbl (GOpMHUPYET TOJIBKO OMPEIEICHHBIM Y4YacTOK
npodunst obpabaTeiBaeMoli moBepxHocTH. [Ipu 3TOM pexylmue KpoMKu 3yObeB

NEPEKPHIBAIOT APYT JApyTa.

Pucynok 1 Cxembl pe3aHus npu NpoTATUBAHUU

IlepBass cxema NPUMEHSETCA MNPU MPOTATUBAHUM TOBEPXHOCTH CO CHSITHEM
TOHKOTO CJIOSI MEeTaJjijia Mo Bcer mupuHe o0padoTku. O0paboTKa 1Mo KOpKE MpU ATOMH
CXeMe He MPOU3BOUTCS.

I'eneparopHas cxeMa ympoIIaeT H3TOTOBJICHHUE MPOTSIKEK, TaK KaK B ITOM
clyyae HET HEOOXOAMMOCTH B 3aTOUYKe 3y0a MPOTSHKKH IO BceMy (DAaCOHHOMY
3aTBUIKY.

[IporpeccuBHass cxemMa B OCHOBHOM IPHMEHSIETCS MPU TPOTATUBAHUM HE

00paboTaHHBIX MPEIBAPUTEIIBHO MOBEPXHOCTEH.
84



Pa3mepsl mpUITyCKOB TOJ MPOTATHBAHUE TMPU 0O0pabOTKE MMIMHIPUICCKUX
otBepcTuil koneomores ot 0,5 mo 1,5 MM Ha auameTp, B 3aBUCUMOCTH OT JUaMeTpa
orBepctuil. TouHocTh oOpaboTku — 8...7 kB. Jlns riybokux oTBepctuin (1>
Ad)npunyck yBenmuuBaetrcs Ha 25...50%. Takue ke NPHUITYCKU NPUHUMAKOT TPH
MPOTATUBAHHUH IILTUIEBBIX OTBEPCTHUH, €CIIM BIAJMHBI 00pa0aThIBAIOT OJHOBPEMEHHO
C OTBEpCTUEM KOMOMHUPOBaHHOU mpoTskkoil. R= 0,8...0,4 MM

[To KOHCTPYKIIMK 3yObEB MPOTSIKKH OBIBAIOT PEKYIIMMH U YIUIOTHSAIOIIUMH. B
NepBOM CiIy4ae 3yObs HMMEIOT OCTpPbIE PEXYyIMe KPOMKH, a BO BTOPOM —
OKpYTJICHHbIE, pa0oTarolIle Ha YIUIOTHEHHE 00padaThIBaEMOI MOBEPXHOCTH.

[To mpoduito NpOTAKKHU MOJPA3AEISAIOTCA Ha TUIOCKHUE, KPYIJIble U (paCOHHBIE,.
Pasnuuaror Takke COOpHBIE TPOTSDKKHM CO BCTaBHBIMH 3YObSIMH M HaOOpHBIE,
OCHAIIICHHBIE TJJACTHHKAMH TBEPJOTO CIUIABOB. Pa3HOCTH BBICOTHI 2-X CMEKHBIX
3yObEB OIpPEACIISIET TOJIIUHY CI0S METaia, CPE3aeMOT0 KaXIbIM 3yOOM MPOTSIKKH,
WIM pa3Mep noabemMa Ha 3y0 , KOTOPBIA 3aBUCUT OT CBOMCTB 00pabaThIBa€MOTO
MaTepuala, mMarepuaia MPOTSKKH, KECTKOCTH 3aroTOBKH, (OPMBI MPOTITUBAEMOMN
MOBEPXHOCTH H T.]I.

Jist pazneneHuss MUPOKOW CTPYKKM Ha TOBEPXHOCTU JIE3BHM TPOpPE3aHbI
CTPY)KKOpa3AenuTelbHble KaHaBku (0T 6 g0 12).Uucno kamuOpyrommx 3yObeB
coctaBiser 3..8. Uem Bblme TpeOOBaHUS K TOYHOCTH OOpPaOOTKH, TeM OOJbIIe
KaTuOpyIonmx 3yObeB JOKHA UMETh MPOTSHKKA. Y KATHOPYIOMMUX 3yOheB MOAbEMa
Ha 3y0 HeET.

Haubonee pacmocTpaHHEHHBIMH SIBISIIOTCS KPYTJIbIE MPOTSKKA C TMPSMBIMU

3yObsiMU ().

@
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Nuorma wXx BBIMONHAIOT COOPHBIMH B IENSAX DKOHOMHH OBICTPOPEKYIICH
ctaud. J|j1st IpoTATUBAHUS TITyOOKHUX OTBEPCTHIA MPUMEHSIOT MIPOTSHKKU C BUHTOBBIMU
3yObsimu (0), paboTarolue ¢ MoCTynaTeIbHbIM JBUKEHUEM BI0JIb OCH.

YIIoTHSOIIAs IPOTSHKKA ¢ OKPYTJICHHBIMH 3yObsSIMH ITOKa3aHa Ha puc. (B).

HInureBbie MPOTSHKKU BBITTOHSIOT TaK K€, KaK U KPYIJIbIE, B 3aBUCUMOCTH OT
dbopmbl nUIMIA, 3yObs M3rOTaBIMBAIOT C MPAMBIM(T), YIVIOBBIM (1) WA €JIOYHBIM
(e)mpoduiem.

JIIss  mpOTSATHBAaHUS MHOTOTPAHHBIX OTBEPCTHH TPUMEHSIIOT KBaJpaTHBIC,
IICCTUTPaHHbBIC, TPAMOYTOJILHBIC U JIP. IPOGUIIS TTPOTSIKKH.

OC0OEHHOCTBI0 UX KOHCTPYKITUU SBJISICTCS HAJIMYME HECKOJIBKHX CTYIICHEH 110
JUTMHE C Pa3IMIHBIMU MTOTbeMaMH Ha 3Y0.

JIist  OTHOBpPEMEHHOW 00pabOTKU pa3IUYHBIX IMOBEPXHOCTEH MNIIUIICBOTO
OTBEPCTHS TPHUMCHSIIOT KOMOWHHPOBAHHBIC IMPOTSIKKH, KOTOPBIC IMPEABAPHTEIHBHO
NPOTATUBAIOT IJ1aIKO€ OTBEPCTHE, a 3aTeM LUIHIIBL. Takue MPOTSHKKU UMEIOT BHAYaJIe
3yObsi Kpyrjiol (opMbl, 3a KOTOPBIMH PACIOJIOKEHBI 3yObsi , COOTBETCTBYIOIIUE
dbopme nuHIA.

[InmoHOYHbIE MPOTSHKKK TpPEIHA3HAYEHbl IS MPOTATUBAHUS B OTBEPCTHIX

IIITIOHOYHBIX KaHABOK.

HOPAAOK BBIITIOJTHEHUS PABOTbI

3anaua.
Ha ropu3oHTanbHO-NIPOTSKHOM CTAHKE MOJIENIH MPOTATUBAIOT
UWJIMHIPUYECKOE OTBEPCTHE auamMerpoM J[=_ MM, HIEpOXOBATOCTHIO
Ra,=  mimHOM o= MM.

OI[HOBpeMeHHO MMPOTATUBACTCA OAHA 3aIrOTOBKA.

HpOTH)KKa H3roTOBJICHA U3 MaTCpHraia

JlimHa J10 TIepBOTO pexyniero 3yoa | MM

[Iar pexymux 3yObeB t= MM
OO6uas nuHa npoTsbkku L= MM
Cxema pe3anus ; CIIOCOO YCTAaHOBKH JIETAJIA: HA OTMIOPHOU TUIUTE C
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KPCINICHUECM NPMKUMHBIMU TIJIAHKAMU.

KonnuecTBo 3yObeB B ceKIuu Zc = ( U1 TPOTPECCUBHBIX CXEM PE3aHHUS).

Tpeodyercs:
1) Ha3HAYUTH PEIKUM PE3AHHMS,
2) OTIpeIeTUTh OCHOBHOE TEXHOJIOTUIECKOE BPEMSI;

3) ONnpCACINTb MMTYYHO-KAJIBKYIHIIIUOHHOC BpPEMsA Ha  OIICpAlUIO.

JlaHHbIe K 3a7a4e NpUBeAeHbI B Ta0auue 1.
1. Omnpenenenuie rpynmbsl 00padaThIBAEMOCTH MNpOTArMBaeMoro martepuaia- ['O —

[9.2 ¢.189...191 kapra 1].

2. OHpQ}IGJ’IGHI/IC I'pyHIIIbl KA4CCTBA HpOTHI‘I/IBaCMOﬁ IMOBCPXHOCTH I'K- 1o KBAJIUTCTY

touHoctH [9.2 ¢.192 kapra 2].

3. Ol‘IpeIIeHeHI/Ie JJIUHBI pa60qer0 Xo4a IMPOTAXKKH
L= L-|1+|2+ |4 (MM), (1)
l,- mvHA MpOTSArHBaeMoi MOBEPXHOCTH

|4 - nmuaa mepedera =30-50 Mm

4. OrmpeneneHue CKOPOCTH pe3aHus M\MHUH 10 Tpymre o0padaThiBAGMOCTH H
Ka4eCTBY MMOBEPXHOCTH 3aroToBKH [9.2 ¢.193 kapra 3]

5. Ormpenenenrne OCHOBHOTO TEXHOJOTHYECKOTO BPEMEHU

—__ v
0= 1000-V-q [1 + VXX]’ (vuH) (2)

q - KOJIMYECTBO OAHOBPEMEHHO MPOTATUBAEMBIX 3arOTOBOK
Vxx - HauOombllias CKOPOCTh OOpPaTHOro XoJa MPOTSKKU- Tabd.2 — MacmOpTHHIE

JTAHHBIE)
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Tabnuya 2 Ilacnopmusie oannbie

Mopeinb Tsarosas Monnocts | CKOpOCTH CkopocTh n
cuia pabouero XO0JIOCTOTO
xoza xoza
TAS510 10000kI ¢ 14xBT Ot 1,5 mo 13 | 25 m/MuH 0,75
M/MUH
7TA520 20000xIc 18.7 kBt Or 1,5 no 11 | 25M/MuH 0,75

6. OnpeneneHue BCIOMOTATEILHOTO BpeMeHH, TB, MUH

I'ne

TBy — BCrioMoraTtejibHOE BpeMs Ha YCTAaHOBKY W cHATHE netanu 9.3 c.44...45

Te= TBy+ TBn+TB u3m, MuH

TBn- BcmomoraTtenbHOE BpeMs Ha onepanuto 9.3 ¢. 170...171

3)

TB uW3M — BCIOMOraTeJIbHOE BpeMsi Ha KOHTpOJbHble wu3MepeHus 9.3 ¢.188

(M3MepUTENbHBIN HHCTPYMEHT: KanuOp — mpoOKa riaakas)

7. OnpenesieHue MITYYHOTO BpeMeHH TIIT., MUH.

Tmt= (To+TB* KB))(1+(

a+B
100) )

(4)

KB — mompaBouHbIii K09 PUIIHEHT Ha BcTlOMOTraTeIbHOE Bpems, K = 1

a — OT OTEepaTUBHOTO BPEMEHU Ha oOcmykuBaHue pabouero Bpemenn 9.3, ¢ 171

B- % oT OIICPATHUBHOI'O BPCMCHH HA OTABIX U JIMYHBIC HaI[O6HOCTI/I HUCIIOJIbHUTCIIA.

B=4%9.3c.203

8. OmpeneneHne MOATOTOBUTENBHO- 3aKIIOYUTEILHOTO BpeMeHn Tm-3, MuH 9.3, ¢

171
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9.

Tno-3 = Tno-3:+ T 0-33, MUH

I'ne

Tn-31:- BpeMs Ha HaaJIKy CTaHKa, MHCTPYMEHTA U MPUCTIOCOOJICHU, MUH

()

Tn-3 » — BpemMs Ha MOJyYE€HHE MHCTPYMEHTa M MPUCHIOCOOJIETUH 0 Hayaia |

cAady uX Mocje OKOH4aHusi 00pabOTKH, MUH.

()HpeﬂCHCHHCIHquHO-KKaHBKyHHHHOHHOFOBpeMeHHTTHPK,MHH

Tn—3
T — Kk = Tt + — , MmuH
nA

I'ne n 1 —uucno peraneit B maptuu, n A = 100 mtyk

BOITPOCHI IJ151 CAMOITPOBEPKHA

1.
2.

© N o o

CymHocTh npoliiecca NpoTSITUBaHUs
Kakune cxembl MpOTIATUBaHUS Bbl 3HAETE?
KakoBo Ha3naueHue npoduIbHON, T€HEpaTOPHOW U TPOTPECCUBHOMU
CXEM IPOTATUBAHUS.
HazoBute TexHOIOTHYECKHE TTApaMETUPhI, KOTOPhIE 00ECTIeUnBaIOTCS
IPU IPOTATUBAHUU
Kaxkue mpoTsKKH 1Mo KOHCTPYKITMHN 3yObeB BbI 3HAETE?
Kaxke mpoTsikku 1o npoduiito Bl 3HaeTe?
Yem oTimdaeTcs pa3Mep moabeMa Ha 3y0 POTSKKU?
Ha3nauenue CTpyKKOpa3[IEIUTENbHBIX KaHAaBOK HAa ITOBEPXHOCTH
JIE3BUU MPOTSIKKH.
Pa3HoBUIHOCTH KPYTJIBIX MPOTSHKEK M UX 00JIACTh TPUMEHEHHS.
JOMAIIHEE 3AJJAHUE
3akoHUNTH 0OPMIIEHHE OTYETA MO MPAKTHIECKOMY 3aHSITHIO
[TogroToBuThCA K CHade oOTYETa IO JAHHOMY MPAKTHYECKOMY

3aHATHUIO.

(6)
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Ne Marepuan | TBepgocts | Macca Pasmep KoHCTpyKTUBHBIE 21EMEHTBI Marepua | Cxema Mopens
3aroTOBKHU 3arOTOBKH | 3arOTOBKU | NPOTATUBAEMOTO MPOTSHKKUA I pe3anus CTaHKa
, HB OTBEPCTHUS MPOTSKK
J,Mm l2, MM Sz, L, i, MM | t, MM Zs.MM "
MM/3y0 | MM

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

2 Cepsrii uyryn | 190 6,9 S0H9 75 0,10 490 | 285 13 2 P18 MIepEMEHHOT0 7A520
pe3aHust

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

4 Crans 12XH3 | 215 79 65H7 110 0,08 780 | 320 18 2 P9 MIEPEMEHHOTO 7A520
pe3aHust

5 Ceppiii uyryn | 170 7 60H9 100 0,05 650 | 320 16 XBI' npoduibHast 7A520

6 Cranp 30XI'C | 240 3,2 35H7 44 0,025 510 | 265 8 XBT' npoduibHast 7A150

7 Crans 38XA | 200 4,1 40H7 52 0,10 445 | 272 9 2 P18 HEePEeMEHHOI0 7A520
pe3aHust

8 Cepsiii uyryn | 220 59 S5H7 65 0,12 450 | 285 12 2 P18 MePEMEHHOT0 7A520
pe3aHust

9 Cranp 45 198 1,9 28H9 40 0,02 510 | 265 8 XBT npo(QUILHOrO 7A150

10 Cranp 20XHA | 232 8,3 70H7 125 0,07 820 | 335 20 3 P18 MEePEMEHHOT0 7A520
pe3aHust
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INPAKTHYECKOE 3AHATHE Ne 10

Tema: «HopMupoBanue BHYTpUILITU(OBATBHOMN ONEepalum»
IIpomoyxkuTEeIbHOCTD 3aHATHA: 2 Yaca

Heab 3anstusi: I[lpuoOpereHure MNpakTUYECKUX HABBIKOB B pacyeTre
PEXXUMOB pe3aHMsl 1 B HOPMUPOBAHUU BHYTPULUTH(POBAIBHON ONEpaliviu

MarepuajbHoe o0ecnieyeHue:

OnepaimoHHbINA 3CKU3

Hcxonnbie TaHHbBIC 110 3aTOTOBKE, MaTEpUaTy U T.II.
TexHuveckast xapakKTepUCTUKA BHYTPUILIA(POBATBHBIX CTAHKOB
HopmaTtuBHO- cripaBouHast ureparypa

UepTtexxHble MPUHAIICHKHOCTH

MUKpPOKaTbKYISATOPHI

ok owdE

YKazaHusi Ha TOT TeOpPeTHYECKHIl MaTrepuas, KOTOPbIA [0JKeH ObITh
NnpopadoTaH NMPH MOATrOTOBKeE K MPaKTHYECKOMY 3aHATHIO Nel.

1. be3bs3brunbiii, B.®. OCHOBBI TEXHOJOTUM MAIIMHOCTPOCHUS:
y4eOHUK JUIS BY30B [DIEKTpOHHBIN pecypc] : yued. — DIeKTpoH. 1aH. — MOCKBa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JIOCTyNa:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. Moguan B.H. «COopHUK 3a1ad Mo TEXHHYECKOMY HOPMHPOBAHUIO
Tpy/Aa B MEXaHUYECKUX Iexax» 2-¢ uza. M.: Mammnoctpoenue, 1992 r.

3. CnpaBouHuk TexHosiora MamuHoctpoutenst/ Tom 2 Ilox. penakiueit
A.I"_Kocunogoii, P.K. MemisipsikoBa, M.: Mamunoctpoenue, 1986r.

4, OO01eMammMHOCTPOUTETFHBIE HOPMBI BDEMEHH BCTIOMOTaTEILHOTO Ha

oOcnyKrBaHHe paboyero MecTa M MOATrOTOBUTEIHHO- 3aKITIOYUTEIHHOTO Ha PaOOTHI,
BBITIOJTHAEMBIE Ha METALIOPEKYIIUX CTaHKaX: CEPHHHOE M KPYIMHOCEPHITHOE
npou3BoacTtBo.M.: HUU Tpyna,1984

S. OO01IeMaIMHOCTPOUTEIIFHBIC HOPMATUBBI PEXHUMOB pPE3aHUS IS
TEXHUYCCKOT0 HOPMHPOBAHUSA pabOT Ha METAIOPEKYIIMX cTaHkaX.[IpoTsxkHEbIe,
nurdoBanbHbIe U q0BoA0YHbIe cTaHKU. Y Il 3-¢ m3n.M: HUU tpyna,1978.

OBIHIME 1 TEOPETHYECKHUE IIOJIOKEHUA 110 TEME
INPAKTHYECKOI'O 3AHATUSA.

[InudoBanue sBASETCS OCHOBHBIM METOJIOM YHCTOBOW OTIIENIKU MOBEPXHOCTEH

nerained.  BuyTpummudoBanbHble  CTaHKM  OPUMEHSIOTCS IS 00paOOTKU
vl



[WIMHIPUYECKUX , KOHUYECKUX M MPOQPUIBHBIX OTBEPCTUH B 3arOTOBKAaX OOJBIIMX
pasmepoB. BHyTpeHHee nuidoBaHre MPUMEHSIOT TJIaBHBIM 00pa3oM Mpu 00paboTke
TOYHBIX OTBEPCTHH B 3aKajeHHBIX jeTansx. CymecTByeT JBa croco0a BHYTPEHHETO
i oBaHMS: BO BPAIIAIOIIMIACS 3arOTOBKE U B HEMOBMIKHOM 3aTOTOBKE.

[lepBbiii crioco0 NPUMEHSIOT NpU UUITMPOBAHUU OTBEPCTUH B HEOONBIIHUX IO
pa3MepaM 3aroToBKax, OOJbIIENH YacThIO MPEACTABISIIONIMX COO0M Tea BpalleHus, a
BTOPOI — MpH NUIM()OBAHUHM OTBEPCTHI B 3arOTOBKAaX KOPIYCHBIX JeTajei, KOTOpbIe
HEYZA00HO MJIM HEBO3MOYKHO 3aKpEIUTh B TAaTPOHE CTaHKA.

B 06oux ciydasx ocyiiecTBiseTcs MpoaojbHas nojaaya NuiM@oBagbHOTO Kpyra
BIOJb OCH HUIM(YEeMOro OTBEPCTHs: B MEPBOM Cllydae- JBIDKEHHUEM IITMUHACTHHON
TOJIOBKH, & BO BTOPOM — JIBIDKEHHEM CTOJIA.

Haubonee cymiecTBeHHOE OTIMYHE BHYTPEHHETO NUIM(OBAHUS OT HAPYKHOTO
KpYTJIOTO NUTM(OBAHUS 3aKJIFOYACTCS B TOM, YTO 00pabOTKa MPOU3BOIUTCS KPYrom
majioro pauameTrpa. OOBIYHO AMAMETp Kpyra NpH BHYTPEHHEM HUIM(POBAHUU
cocrasinset 0,7...0,9 nuamerpa oTBepcTUs MITU(PYEMO 3aTOTOBKH.

BcenenctBue wmanbix  pazMepoB HUIM(OBAIBHBIX KPYTroB IS  BHYTPEHHETO
nuii@oBaHus CTOMKOCTh HUX. EcTecTBEeHHO MeHbIle, YeM TMpU APYTUX BHUAAX
numdoBanusd. g BHyTpeHHero HuIMdOBaHUS HYXHO BBIOMpaTh 00Jiee MSTKHE
Kpyrd. UeM B aHAJOTHYHBIX YCJIOBHUSX IJs HApPYXXHOro HUIU(GOBaHUA, T.K. TPH
3HAUMTEIBHOW JJIMHE JyT'M KOHTAaKTa Kpyra ¢ o00pabaThiBaeMOil MOBEPXHOCTHIO

BO3MOXEH 00Jiee CHIIbHBIN HAarpeB 00padaThIBaeMOil 3aTOTOBKH

HOPAAOK BBIITIOJTHEHUA PABOTbI

AHanu3 UCXOJIHBIX JaHHBIX (YCIOBUS 3a/1a4H).
Br16op cxembl pe3anus (pUCyHOK 1)

Br16op pexyriero mnHCTpyMeHTa

Pacuer pexxuMoB pe3anus

OHpeI[eJ'ICHI/IC OT OCHOBHOI'O- TCXHOJOTHYCCKOI'O BpCMCHHA

o o k~ wDdoE

OHpeI[eJ'ICHI/IC MTYYHO- KAJIBKYJIAIMHOHHOI'O BPCMCHHU.
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BOITPOCHI IJ1s1 CAMOITPOBEPKHA

1. OcCHOBHOE Ha3HAYE€HHE BHYTPUILTH(POBAIBHBIX CTAHKOB

2. Kakue nBa cnocoba BHyTpeHHero uuiMdoBaHusi Bbl 3Haere? Mx
CYLIHOCTb.

3. OTnuuuss BHYTpeHHEro 1UIM(OBaHUS OT HAPYKHOTO  KPYIJIOrO
nuiQoBaHMUsL.

4, OCHOBHBIE ~ TEXHOJIOTMYECKHE  MapaMeTpbl,  JOCTUTaeMble  IpHU

BHYTPEHHEM LUITM(OBAHUU.
5. KaxoBbl 0cobeHHOCTH BhIOOpa NUTH(POBATBHBIX KPYTOB PU BHYTPEHHEM

UM OBaHUH.

JIOMAIIHEE 3AJIAHUE
1.33KOH‘{I/ITB O(i)OpMJIGHI/Ie 0T4YCTa I10 IMPAKTUYICCKOMY 3aHATHUIO

2. KoHCcniekT nexuui

CXEMA OTYETA:

IIpakTuueckoe 3ansaTue Ne 10

Tema 3ansaTusi: «HopmupoBaHue BHyTpUIILTH(POBATHHOMN OMEpaIIHI)

Heanr 3austusi: [lpuobOpereHrne MpakTUYECKUX HABBIKOB B pacyeTe

PEKUMOB pe3aHus 1 B HOPMUPOBAHUHU BHYTPUILTU(POBATHHON ONIEPAITHH.

MarepuanbHoe o0ecniedyeHue:

OnepallMOHHBIN 3CKU3

Hcxonnbie TaHHbIE 110 3aTOTOBKE, MaTEpUaly U T.II.
TexHuueckast XxapaKTepUCTUKA BHYTPUILINA(POBATEHBIX CTAHKOB
HopmaTtuBHO- cripaBouHast iuteparypa

UepTexHble MPUHAITICHKHOCTH

MUKpOKAIBKYIATOPHI

ook wbdrE
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COIAEPKXAHUE 3AHATHUS:

3angaua:
Ha BayTtpumudoBaibHOM CTaHKE MOJIEIU MPOU3BOAUTCS TUTH(OBAHUE
CKBO3HOI'O OTBEPCTUSA AUAMETPOM = MM U JJIMHOM = MMm. [IpononbHOM

nojxader. Marepuan 3aroTOBKU

[ITepoxoBaTOCTh MOBEPXHOCTH . Croco6 yCTaHOBKU U 3aKPETUICHUS 3aTOTOBKH :
B 3- X KyJJaYKOBOM IaTPOHE C BHIBEPKOU MOJIOKEHUS AETaTN

Macca 3arotoBku = kr. Ywucno aeraneit B maptuu = 100mT.

N3mepuTenbHbIi HHCTPYMEHT: KaJMOp- mpoOKa Tiajakasi ABYCTOPOHHSSI (MCXOIHBIC

JaHHBIC CM. B TAOJIMIE JaHHBIX ).

TpeOyercsi: 1. BeiOpaTh nundoBanbHbIi Kpyr
Haznauuts pexxumMbl pezanus
Omnpenennuts OCHOBHOE TEXHOJIOrHUeckoe Bpems To, MUH

OnpenenuTs IMTYYHO-KAIBKYJIAIUMOHHOE Bpemsi Tmi-k, muH. Kpyrioe BHyTpeHHe

g oBaHue

EI7////////

Pucynok 1 Cxembl Kpyrjioro BHYTpeHHero mnuiMdoBaHuss B MaTpoHE: @, O6—

MPOJ0JIbHOE MHOTOIIPOXOTHOE M OTHOMPOXOAHOE (TIIyOMHHOE); 8 — BPE3HOE
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Tadanua JaHHBIX JJIA NPaKkTH4Yeckoro 3ansitusa Nel0

No Macca Huaverp Hmnsa KBanurer

Bapu Marepuan 3ATOTOBKI, nuiidyemoro | numdyemoro TOUHOCTH . Monens
g | 3ATOTOBKH Mg, KT ([))TBepCTI/ISI OTBEPCTUS LIEPOXOBATOCT CTaHKa

o MM L mMm

1 5,6 60 50 35250
2 3akajeHHas 4.7 35 60 H6 3A252
3 craib 45 11,2 75 35 Ra 0,63 3A252
4 13,5 90 70 35250
5 1,4 45 45 3A252
6 Hesakanennas | 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 16,3 120 120 36250
1] | SaKamenHai o, 125 140 H7 35250
12 craib 35 g 145 100 Ra 0,32 3A252
13 13,3 150 85 3A252
14 JaKaeHHAS 7,6 40 140 H6 36250
15 9,8 50 75 36250
16 | S 2 12,2 70 100 Ra 1,25 3A252
17 11,8 95 100 3A252
18 Hesakanennas 2,3 30 60 H6 3A252
19 3,8 35 65 36250
R 4.9 40 70 Ra 0,32 35250
21 5,8 45 90 3A252
22 14,3 130 200 35250
23 Heszakanennas | 23 135 200 H6 3A252
24 ctasb 30 16,9 140 150 Ra 1,25 3A252
25 28 145 150 36250
26 8,9 142 200 35250
27 13,7 132 300 3A252
og | Saxanemmas 5 g 112 100 H7 35250
29 Ty, 102 250 Ra 0,63 3A252
30 12,8 92 350 35250
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MeToanueckue VKa3aHus

IS IPOBEACHUS NPAKTHYECKOro 3ausaTus Nel(

IIpouecc numdoBaHus Bemercs 3a [Ba IEpexoja: YEPHOBOE U UYUCTOBOE
nuiQoBaHUe.

A. YepHoBoe nuinposanue

1. Vcxons u3 3aJaHHBIX YCJIOBUM BBIOMPAIOT XapaKTEPUCTUKY HUIU(OBAIBHOTO
kpyra no kapre 1. Jluamerp ¥ mupuHy HUIM(POBAIBHOTO Kpyra yCTaHABIMBAIOT IO
kapte 2 u 'OCT 2424-67.

2. YcraHaBIMBaloT MpUNyck h uepH. Ha nuMdoBaHue No kapre 3.

3. BpIOuparoT CKOpPOCTh BpALEHUS 3arOTOBKU Vsop M UYUCIO OOOpPOTOB N,
3aroTOBKH, PYKOBOJICTBYSCh MpPH 3TOM KapToil 4, U MAacCTOPTHHIMU JAHHBIMHU CTaHKa,
OpUHSAB OyinkKailline MeHblIue O00O0pOThI. 3aTeM MOJCUYUTHIBAIOT JEHCTBUTEIBHYIO

CKOPOCTb BpallleHHs 3ar0TOBKH 1O (hopmyre:

4. YcraHaBIMBAIOT MEPHOJ] CTOMKOCTH NUTH(OBATBHOTO Kpyra Mo Kapre 5.

5. OmpenenstoT NpoIoJIbHYIO oJIady Syp 10 hopMyIIe:
Sip = Sp * Bk (2)
rae Sy — NpoJoJibHAs MoJayda B AOJSAX IIUPUHBI Kpyra
Sp=0,5...0,8

Bk — mmpuna i@ oBanbHOTO Kpyra B MM.

IIpumeyanue:

Bonpiue 3naueHus nogauu S, NPUMEHSITh IPU 00paOOTKE AeTaneil, Jyisi KOTOPBIX HE

JOITYCKAETCA BBICOKAS TEMIIEPATypa MOBEPXHOCTHOT'O CIIOSI.
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6. IloacuMThIBaIOT TMOMEpPEYHYIO Mojadyy Stax B MM Ha JBOMHOM XoA
nutndoBaabHON 0a0Ku

Stnx = 0,0025...0,02 Mm/00

7. 3aKIIOYHATEIBHBIM DTAaIllOM SIBJISETCS IIOACYET OCHOBHOI'O TECXHOJOTHYCCKOI'O

BpeMeHHU 1o popmysie:

[Tpu mmmdoBaHUM HA TPOXOI:
L=1-(1-2%*m)* B Mm 4)
[Tpu nmummdoBannu B ynop
L=1-(1-m)* B (5)

I'ne
| — nuHa mrdyemoit moBepxXHOCTH
M — mepeber kpyra 3a npeensl numdyeMon moBepxXHoCcTH, paBubIi 0,3-0,5
K — KOA(DPUIMEHT, YYUTHIBAIONINI JOMOJHUTEIBHOE YHCIIO MPOXOJO0B Ha
BBIX2)KMBAaHHE NI YEMOU TOBEPXHOCTH.
[Tpu weprnoBom mmudoBanuu K =1,2...1,4.
Nyepn — IPUTTYCK HA TUAMETP HA YEPHOBOE NUTN(OBAHNE
Stgx — momepeyHas nojaaya NIIMQGOBAIBHOTO Kpyra B MM Ha JBOWHOM X0 CTOJa
N, — 9UCII0 000POTOB 3arOTOBKU B MUHYTY

Snp — IIPOJ0JbHAaA 1moaada B MM Ha OJHMH O60pOT ACTalIn.
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b. UucroBoe nuindboBanue

1. Brei6uparor xapakrepucTuky Kpyra no kapre 1. Jluamerp u HIIpUHY
kpyra o kapte 2 u 'OCT 2420-67.

2. VYcranaBiauBaroT npunyck h yncr Ha nuindoBanue no kapte 3.

3. Bb16uparoT ckopocTh BpalleHHUs] Vsop M UYUCIO OOOPOTOB N; JIE€TasH,
PYKOBOJICTBYSICH NPU 3TOM KapTol 4 M MAacHOpTHBIMU JaHHBIMM CTaHKA, MPUHSB
Oyvkaiie MeHbIMe 00OpOTHI. 3aTeM MOJICYUTHIBAIOT JEHCTBUTEIBHYIO CKOPOCTh

BpallleHHs] 3aTOTOBKH 110 (hopMyJIe:

Vsop =1 * Do * Ny / 1000, M/MuH (6)
4, VYcTaHaBiIuBaIOT MEPUOJ CTOMKOCTH HMUTM(OBAIILHOTO KpyTa 1o KapTe 5.
d. OmnpenenstoT NpoJoJbHYI0 oJauy Sy, o Gpopmysie:
Sup=Sp* Bk  MM/00 (7)

rie

S — poIoBHAs 1TO1a4a B JA0JSIX IIUPUHBI KpyTa

By — mupuna numidoBaabHOTO Kpyra

Sy =(0,5-0,9) — mpu mepoxoBarocTu moBepxuoct Ra = 2,5-1,0 MkmM.

Sp = (0,25-0,5) — mpu mepoxoBaToctu moBepxaoctd Ra = 0,63-0,32 Mxm.

6. BriOupaem momnepeunyio mojgady Stgx B MM Ha JBOMHON X011 NIITU(GOBATHHOM

0a0ku
Stdsx = 0,0015...0,01mM/aBx

7. T, — OCHOBHOE TEXHOJIOTHYCCKOE BpEeMs OompeaelsieM o ¢hopmyie:

2L*h

N3 *Syp*Stgax

*K  wmuH (8)

(4]
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L = | npu nepederax kpyra 0,5*By

PacdyeTr HOpMBI BpeMeHH

1) OmnpeneneHne BCIOMOTaTeIbHOTO BpeMEHH Tp, MUH.
Tg =Ty + Ty + TB usm, MUH (9)

rae
Tgy — BCITOMOTaTeIbHOE BPEMS Ha YCTAHOBKY UM CHSTHE JeTanu, MuH. [4, c.32...33]
Ten — BcmomMoraTenbHOE BpeMs, CBsI3aHHOE ¢ 00pabOTKOW MOBEPXHOCTH, MUH. [4,
c.132...133]

TB s — BCIIOMOTATEJIbHOE BPEMsI HA KOHTPOJIbHBIE U3MEpeHus, MUH.[4, c.188]

2) OmpenesieHue MTYYHOTO BpeMeHH Ty , MUH

a+B

Tur = (To+ T * K) * (1 + 52, vnn (10)

rne T, — OCHOBHOE TEXHOJOTHYECKOE BPEMsI, MUH.
T — BcioMoraTebHOE BpeMs, MUH.
Kz — monpaBounsIii k03 duiineHT Ha BcriomoratenbHoe BpeMs. Ki; = 1.
a - % OT omepaTUBHOTO BpeMEHU Ha o0cmykuBanue padouero [4, c.131]
B - % OT ONEPaTUBHOTO BPEMEHH Ha OTIBIX U JIMYHbIE HATOOHOCTH MUCTIOTHUTEIS.

B=4% [4, c.203]
3) OmpenesneHue MOATOTOBUTEIILHO-3aKITIOYUTEIILHOTO BpeMeHH Ty 5, MuH. [4, ¢.131]

Tns=Tus1 T Tus2 + Tus 3, MHH. (1 1)
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rae Tns1— BpeMs Ha HAJIQAKY CTaHKa, MHCTPYMEHTA U MPUCIIOCOOJIEHUMN, MUH.

TH_3 2 — BpCMA Ha JOIIOJHUTCIIbHBIC IIPUCMbI, MUH.

Tus 3 — BpeMsl Ha MOJy4YeHHUE MHCTPYMEHTAa M MPUCIOCOOJICHWI A0 Hadajga U

cAady UX Mociie OKOHYaHusi 00padOTKH, MUH.

4) OrmpenencHue MTYYHO-KAIbKYISIIMOHHOTO BpeMeHHU Ty, MUH

Tux = Tur + Tua. , MMH (12)
Lo
IJie Ny — YUCIIO AeTanei B mapTuu (1o 3aganuto n, = 100 mit.)
BayTpennee nuingoBanmue Kapra 1

Bri6op nundoBanbHoOro Kpyra

OopadaTbiBaemblii
Metoa nuindoBanus XapakTepucTuKa Kpyra
MaTepuan
C npoonpHOM Moiaueit Cranp He3akaleHHas 40-1614A, C1-C2K5

C npoonpHOM Moiaueit BBICOKUM OTITyCKOM 16-4024A, CM1-CI1K5

HRC, = 35-40

Crainp 3aKajieHHas C

C npoionpHOM mo1aueit

HRC, > 50

Crasp 3aKajicHHasd

16-4025A, JIO CM1-
CM2KS5

C npoionpHOM mo1aueit Uyryu

54C40, M3-CM1K5

[Tpumevanue: npu nUMOBaHUH J0 MIEPOXOBATOCTA 0OPAOOTAaHHONW MOBEPXHOCTH
Ra = 0,32 mpumensts kpyru 3epHUCTOCTHIO 16. Ilpn mmmdoBaHuM MOBEPXHOCTH
1o Ra = 1,25 npuMeHATh KpyTH 36 pHUCTOCTHIO 25-40.

[lpu  mumdoBaHMM  3aKAICHHBIX  CTaled,  HWMEIONMX  MOHIKCHHYIO
TETUIONPOBOTHOCTh, MPUMEHSITh MITU(OBATBHBIE KPYTH MOHMWKEHHON TBEPIOCTH.

BHyTpenHee nuinposanue

Kapra 2

Brei6op aunametpa nummdoBanbHOro kpyra Dk = WD3 M.
Koadhdumment ¥ BeiOupaercs B 3aBUCHMOCTH OT IMAMETPA MITU(GYEMOTO OTBEPCTHS

D, 13 Ta0IuneI:

JuameTp nuindyeMoro oTBepCTHs
D, MM

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

Mupuna numdoBanbHOro Kpyra By BblOMpaeTcs B 3aBUCMMOCTH OT JJIMHBI
numdyemoro oreepctus L no cienyrouieit Tabiuie:

JlnnHa g yeMoro OTBEpCTHS [MupuHa mundoBaILHOTO KpyTa
L mMm. 10
30 20-25
35 22-28
40 25-30
45 30-35
50 32-40
60 40-50
70 50-60
75 U BbIIIE 60

BuyTpennee nuingoBanmue Kapra 3
[Tpunycku Ha mmudoBanue
1. HezakaneHnnsle netanu
HnameTtp JmuHa numdoBanus L mm
¢ yemMoro Jlo 25 50 100 150 200
OTBEpCTHUSA [Mpunyck Ha nuametp h MM
Do 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. 3akajieHHbIE deTaJu
JuameTtp Jmaa mmmdosanus L mm
numdyeMoro Jlo 25 50 100 150 200
OTBEpCTHUS [Mpumyck Ha quametp h MM
Do MM
30 0,22-0,27 0,25-0,30 | 0,30-0,35 0,35-0,45 -




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

[TonyueHHbI# 1O TabaUIE OO MPUITYCK pacCIIpPeAeISIETCS: HAa YEPHOBOE

nudosanue 60-80% u Ha uncroBoe numdosanue 40-20%.

BuyTpenHee nuinoBanmue Kapra 4

CkopocTh BpalleHUsi U YUCIO OOOPOTOB JETajlied B MHUHYTY MpPU UYEPHOBOM
nu1M(OBaHUU € IPOJIOJIHLHON MoAauen JjIsl BCeX METAJIOB

D, MM 10-23 40 63 100 160
Vsoxp M/MUH 10-20 13-26 60-32 18-36 22-24
N; 06/MuH 180-360 120-240 90-180 60-120 50-100

CkopocTh BpalleHHsi U YUCIO OOOpOTOB JeTajiel B MHHYTY MPU YUCTOBOM

nUIM()OBAHUU C MIPOJIOIHHON MOAAYECH.

1. He3akajieHHasl CTAJb H YYI'YH

D, MM 12-25 40 63 100 160
Vsoxp M/MHH 13-34 17-44 20-52 24-62 28-74
N, 06/MHUH 240-630 170-445 130-330 100-250 70-190

2. 3akajieHHas CTAJb

D, Mm 12-25 40 63 100 160
Vsop M/MUH 23-34 29-44 35-52 24-62 51-74
N; 06/MHUH 420-630 290-445 220-330 170-250 130-190

IIpumeuanme:

Bospie ckopocTr BpaleHus AeTaIU IPUMEHSTh:

a) mpu 00pabOTKe neTanei, Nl KOTOPBIX HE JOIYCKAeTCA BBICOKAs TeMIlepaTypa Ha

IMOBCPXHOCTH BCJIICACTBUC OIIACHOCTHU O6paBOBaHI/IH IMOBCPXHOCTHBIX IIPUIKOI'OB H

TpPEIIHH,

06) mpu 06paboTKe TBEPABIMU KPYTaMH.

BayTpenHee nuinoBanmue Kapra 5

CpenHue nepuojsl CTOMKOCTH NITH(OBATBHBIX KPYTOB

JuameTp nutndyemoro

orBepcTusi D, MM

KBanureT ToyHOCTH

H6

H7 HS8 YepuoBoe numudoBaHue

[Tepuon crorikoctu 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 IEpUOIbI CTOMKOCTH pacCuMTaHbl s npuitycka h = 0,5 MM Ha quamerp.

[Tpu GoNBIIMX 3HAYCHUSAX TMPHUITYCKA TAOJUYHBIC 3HAYCHUSI CTOMKOCTH YMEHBIIIAIOTCS
Ha 20-30%.

HaCHOpTHBIe HJAHHbIE BHYTpI/IIH.]II/I(l)OBaJII)HI)IX CTAHKOB.

1. BayrpunuimmdoBaiabHblii cTaHOK M01.35250

HauGonpmuit nauametp numdyemoro otBepcTs — 200 M.

MorHocTs aBuraTens numdoBaapHoro mmuHaens: Ny = 5 kBt; n=0,9.

[Tpenenst uncen 060poTOB 0OpabaThIBAEMOM 3aTOTOBKH B MHUH N;: 80-800 MuH.
[Ipenensl  cxkopocTedl  MPOMOIBHOTO  TMEpeMelieHus uM@oBaIbHON  0abKu
(perymupytrotcs 6eccrynendyato) B M/MuH: Vsnp = 0,3-10 m/MuH.

[Tonepeunsie mogaun NUTMGOBATBLHOTO KPYra B MM//IB.XO/1:

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

ITpenenst yncen 060poTOB NMUIM(POBATHLHOTO KpyTra B MUHYTY N 00/MHUH:

4500-15000.
2. BayTpuningoBajJbHbIH CTAHOK M0OA.3A252

HaubGonpmuit nuametp numdyemoro orsepetust — 200 M.

MormHocTh ABuTaTes numrdoBaabHoro mmuHaens: Ny = 4,5 kBt; n = 0,9.

ITpenensl uncen 060poToB 0OpadaThIBAEMOM 3ar0TOBKH B MHH n;: 140-600 MuH.
[Ipenens  ckopocTedl  MPOMOIBHOTO  TEpeMelieHus NUMQOoBAIbHON  0abKu
(perynmupyrotcs 6eccrynenyaTto) B M/mMuH: Ve = 0,3-10 m/mMuH.

[Tonepeunsie mogaun NTMGOBATHFHOTO KPYTra B MM/JIB.XO/I:

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.

[Ipenensr uncen 060poToB MITHU(GOBATHLHOTO KPyra B MUHYTY N 00/MUH:

3550-10000.
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IIpakTnueckoe 3ansiTneNel1

Tema 3ansaTus : «HopmupoBanue 3y0010/10€KHOI onepamum»

Heap 3ansatus: «lIpuodpereHne NMPaKTHYECKUX HABBIKOB B HOPMHPOBAHHMH

3y0010/10€:KHOM onepanumn»

MATEPUAJIBHOE OBECIIEYEHHUE:

OrnepalvOHHBIN 3CKU3

HcxonHble TaHHBIE 110 3aTOTOBKE, MaTEpUANy U T.II.
TexHonornveckas xapakTepUCTUKA CTAHKOB MOJI. SA 326, moa.5140.
HopmaTtuBHO- cripaBoyHas Jqurepartypa.

UepTexkHblEe PUHAIIIEKHOCTH

MUKpOKaIbKyISTOPHI.

YKka3zaHusl Ha TOT TeOPeTHYECKUI MaTepHaJs, KOTOPbIH J0/5KeH ObITh
NnpopadoTaH NMPM MOATrOTOBKE K MPaKTHYECKOMY 3aHATHIO Nel.

ok owdE

1. be3bs3brunbiii, B.®. OCHOBBI TEXHOJOTUM MAIIMHOCTPOCHUS:
y4eOHUK ISl BY30B [DIEKTPOHHBINA pecypc]| : yued. — DneKkTpoH. naH. — Mocksa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. OO01eMalmmMHOCTPOUTEIbHBIE HOPMATUBBI PEXKUMOB pE3aHUs IS TeX.
HOPMHpPOBaHUs padort, 4. 2, M., Mammnoctpoenue, 1974

3. OO01eMammnHOCTPOUTETbHBIE HOPMAaTHUBbI BPEMEHH cepuiiHoe

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

OBIHIME 1 TEOPETHYECKHE IIOJOXKEHHUA 110 TEME
INPAKTHYECKOI'O 3AHATHUA

3y00105107IeHEM HA3bIBACTCS CTPOTaHHWE 3YObEB MHCTPYMEHTOM B BUJC
3y04aToro Kojieca, KOHTYp TOpIla 3y04aToro BEHIIAa KOTOPOTO CIYKHT PeXyIlen
KpoMKol. B mammHOcTpoeHHH 3y007070IeHHEe 3aHUMaeT BTOpPOE MeCTO (IOcie
3yoo(dpesepoBanusi ~ UEpBAYHBIMH  (Ppe3aMu) ©  NPUMEHAETCS  TaM, TJIe
MeToa(pe3epOBaHMS MPUMEHSTH I0POTO WM HEBO3MOXKHO

JlonOsik, SBISIOMUNACS WHCTPYMEHTOM, WMeeT (OopMy IMIECTEPHH U TOTO JKE
MOIYJs, YTO W Hape3aeMoe 3ybuaroe Kozeco. J[omOsKM W3roTaBIMBAIOTCS IS

Hapy>XKHOT'O U BHYTPEHHETO J10J10JICHHUS.
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OObryHO 3y0OuaThle KoJieca Jaxe CpPEAHHX MOMAYJIECH MpeABapUTEIHHO
oOpabatbIBalOTCsl Ha 3y00(dpe3epHbIX CTaHKaX, a YUCTOBass 00paboTKa MPOU3BOAUTCS
Ha 3y0010JI0€KHBIX CTAHKAX 3a OJIMH U (pexke) IBa Xoa.

[IpenBapurenbHoe Hape3aHue 3yObeB Ha 3y0o(pe3epHBIX CTaHKaX YacTo
ObIBaeT OoJjiee MPOU3BOJAUTEIBHBIM, YeM Ha 3y00o[o0i0exHBbIX cTaHkax. llpu
00paboTke 3yObeB ¢ MoaylieM 5 MM U Oojee, KOrja CHHMAeTCs 3HAYUTEIIbHOE
KOJIMYECTBO MEHTaJ1a, 3yOodpe3epHble CTaHKKW Oojiee MPOU3BOJUTEIBbHBI, UYeM
3ybononbexusie. [Ipm Hapesanwm 3yObeB ¢ Moayiem 2,5 MM, KOrja MeTrauia
CHUMAETCsS 3HAYUTEIhHO Mayio, Oojiee TPOW3BOJIUTEIBHBIM M TOYHBIM SIBISIOTCS
3y0omonoexHbie cTaHku. [Ipu oO6paboTke 3yObeB cpeanux monyniei (ot 2,5 mo 5
MM )3y0o(dpe3epHbIe U 3y00/10JI0€KHBIE CTAHKHU 0 TPOU3BOIUTEIBHOCTH MOTYT OBITh
PaBHOLICHHBIMH, HO I1€JIeCO00pa3Hee MPUMEHSTh 3y0odhpe3epHbIe.

Paznuuaror AuckoBBIC, YallleYHbIE W XBOCTOBBIE 3yOOQpe3epHbIe JTOJOSKH.
JINCKOBBIMM ¥ YalIeYHBIMU JI0JOsIKaMu  00pabaThiBalOT TOJBKO HApy)KHbIE
(BHemIHUE) 3yObsi Kojec. XBOCTOBBIC JONOSKH MPUMEHSIIOT JUII 00pabOTKH KoJiec
BHYTPEHHETO 3alleTIICHUSI.

Hapesanue 3yObeB KpyribiM JHCKOBBIM JOJOSKOM OCYHIECTBISETCS B
pe3ynbTaTe B3aMMOBPAIEHUS BOKPYT CBOUX OCEH 3aroToBku non0ska. [lonGsk
COBEpIIAET BO3BPATHO- MOCTYIMATEIbHOE IBIKEHWE BHU3 (paboumii X0l) M BBEpPX
(xon.xom) 3aroToBKa B Mpoiiecce 00pabOTKK COBEpPIIAET BpallaTelIbHOE JIBUKECHUE

BOKPYT CBOEH OCH, CO3/1aBasi HEMPEPHIBHOE JIBIKEHUE OOKaTa.

Pucynok 1 Cxema paboTbl 3y00Ope3HOro 10y0ska
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HOPAAOK BBIIIOJTHEHUSA PABOTbDI

1.  IIpoanamm3mpoBaTh  HUCXOAHBIE  JaHHBIE I ~ HOPMHUPOBAHUSA
3y0010JI0€KHOM onepanuu.

2. IlpousBectm HOpMY INTYYHO- KAJIBKYJISIIMOHHOTO BPEMEHH B
COOTBETCTBHH C MIPUMEPOM, MPUBEACHHOM B TaHHOW MHCTPYKIIUU

3.  Hcxomnbie naHHBIC IPUBEIEHBI B TabmIe |

4.  OmnpenenuTs HOPMY IITYYHO- KaJbKYJIAIIMOHHOTO BpPEMEHH Ha

OTIEpPAIINIO 110 YUCTOBOM 00paboTKe 3y001010JIeHHEM TIPSIMO3yOO0Tro Kojleca

Taoauua 1- UcxoagHble JaHHBIE

Homep ITapameTtpsl koJieca | MarepuaJ Macca, |IIpunyck,
BapHaHTa | M, MM ’ z ’ t KI MM
Craisb
1 2 12 20 | Cranp 40X, HB 200 1,5 2,2m
2 3 56 25 | Cranp 20X, HB 180 2 2,2m
3 3 52 30 | Cranp 45, HB 180 4 0,6 m
4 4 48 40 | Craxp 50, HB 200 6 0,8m
Cepblii yyryH
3) 2 72 20 |HB 170 1,5 2,2m
6 3 52 25 | HB 190 3 2,2m
7 3 52 30 | HB200 4 0,6 m
8 4 48 40 |HB210 6 0,8 m
Mpumeyanus:

1.TTpu 06paboTKe MO CTUIONTHOMY METAJLTy TPUITYCK PaBEH BBICOTE 3y0a, T.e. =2,2 M
2. ITpu 06paboTKe 1Mo mpeBapuTEIHLHO HAPE3AHHOMY 30y TIPHUITYCK MPUHSAT 110

MCKIOCHTPOBOMY PACCTOSAHUIO.
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COJAEPKAHME 3AHATUA

Jetainb- koneco 3y0uaToe ; 2= ; M= MM; IIMPUHA BEHIIA
I= MM;
nmapaMeTphl 1IepOXOoBaTOCTH 00pabaThiBaeMbIX 3yObeB Ra= MKM; CTETEHb
TOYHOCTH . Marepuai- . 3aroToBka C MpeABAPUTEILHO

MIPOpPE3aHHBIMU 3yObSIMHU.

[Tpunyck Ha 06pabOTKY MO MEKIEHTPOBOMY paccTostHuio h= MM.
CraHok 3y0010J10€KHBIN . Jon6sx
JTUCKOBBIN MpsAMO3yObIid . D= MM; M = MM; Y= ; U3 CTaJld

Pabora ¢ oxmakaeHueMm. YCTaHOBKA 3arOTOBKM Ha OINPABKE C KPETUICHHUEM TaiKoi.
Macca neraau kr. [IpousBoacTBo cepuiiHoe. Uncno aerane B mapTud NA=

mTyK. MHCTpyMEHT MEepUTEIbHBIN- IITAHTEH3yOSeHOMED.

1. OcHoBHOe BpeMsl.

1.1 PacuetHbie pa3mepsl 00pabotku: z=__;m=__;I=  wmm;h=_ wMwM;

1.2 1.2 Yucno pabouyux Xom0B i= .

1.3 Pacuernas mmmHa pabodero xoma noibska Lp= I+li+l, mpu mepebere
070sIKa Ha IB€ CTOPOHBI MpH mupuHe Benna | g0 51 mm [2 npui. 14],

[Ipu uncroBoii 00pabOTKE MO MpEeABAPUTEIHLHO HAPE3aHHOMY 3yOy 3arOTOBKH
U3 ctanmu ¢ TBepaocTeio HB  w Momyne m = MM mojada KpyroBasi S=

MM/ 1B.x01 [2, kapTa 13].B cooTBeTCTBUU C peKOMEHIalne B HOpMaTHUBaX

JUISL KOJIeC ¢ 4uciaoM 3yObeB Ooniee 25 mnpuammaror S=  mm/ aB. Xox. Ilo
macropTy craHka Oepyr Sm= = Mwm/ 1B. Xoia. BenwumHy paauallbHOW TOJAaYH
(momava ipu Bpe3anuun) npuHuUMarot 0,2 ot kpyrosoi nomauu Sm. Torga So= 0,2 Sp.
[To macmopTy cTaHKa MPUHUMAIOT Sp= MM/JIB.XO]I.

1.4  CkopocTh pe3aHus TPU UYUCTOBOH 00pabOTKEe MO MpeaBapUTEIHHO
Mpope3aHHoMYy 3y0y, KpyroBoit mogade S g0 0,26 mm/ nB. xon . V= ™/ MuH [2
kapta 14]. Tak xak ycnoBusi 0OpabOTKM MOJHOCTHIO COBMAJAlOT C HOPMATHUBHBIMH,

TO ONPABOYHbBIE KOIP(UIIMEHTHI HA CKOPOCTh PE3aHUS PABHBI €IMHUIIE.
107



1.5 Ywucno 1BOMHBIX XOJI0B AOJOSIKA B MUHYTY

1000V
= = IB. XO1 MUH
2Lp
1.6 Ilo macnopTy cTaHKa MPUHUMAIOT M= IB.X07/ MUH
2Lpnn
1.7 ®akrtuyeckas ckopocTh V= o0 M/ MUH=___ M/C

1.8 MomHoCTh Ha pe3aHue IPU YUCTOBOM 3y000I0JEHUHN HE ONPEAEIIAIOT

mmz

. h
1+

1.9 Ocnoguoe Bpems To=
noS nuSp

= MHUH

2. BenomorarenbHoe BpeMst
2.1 Te= Ty+TBn+Tusm, mun
I'ne TBy- BpeMsl Ha yCTAaHOBKY M 3aKpEIUIEHUE 3aroTOBKH[ 2, c.42 kapTa 8] TBy=

MHUH

TBI- BpeMs CBA3aHHOE C MEPEX00M , [3, c. 155, k.65] TBo= MUH

Tusm- BpeMsi CBA3aHHOE€ C KOHTPOJIbHBIMU H3MepeHusiMu , [3, c. 196kaprta 86]

Tuzm= MUWH

Te= + + = MUWH

2.2 llltyyHoe BpeMsi, MUH.

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

I'ne To- ocHOBHOE Bpemsi, MUH

TB- BcrmioMoraTenbHOE BpEMsI, MUH

KtB- mompaBounblii KodhunreHT Ha BciomoraTtenbHoe BpeMs (Kte= 1)
a.B- % ot Tomnep cOOTBETCTBEHHO

a- Ha oOCIyXuBaHUE pabovero MecTa,

B- Ha OT/ABIX U JUYHbIC HATOOHOCTH.

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

Twr= MUH
2.3 IloaAroToBUTENBHO- 3aKIIOUYNTEIBLHOE BPEMS, MUH
Tm3= To31+ T32+Tn33+Tnz4, mun

I'me Tn31- Ha HanmagKy cTaHKAa, MHCTPYMEHTa M MpHUcHocoOseHnid, MuH Tn3l=

MUH.
Tn32- Ha TOMOTHUTENBHBIC TPUEMBI, MUH TTI32=  MUH

Tn33- Ha mpoOHyr0 00paboTKy AeTaneit, muH Tz 3= MUH

Trmi33- Ha ToOJTy4eHHEe HHCTPYMEHTA M IIPUCIIOCOOIeHnH, MuH Tr3= MUH
Ts=

Tns
[IITy4yHO- KanpKyJSIMMOHHOE BpeMsl, MUH. Tiik= T+ —, MuUH
na

['me na — yucso geTaneu B mnapTuu

Tmk= MUWH

NCXOJAHBIE JAHHBIE

HeTtanb- koieco 3youatoe XXX.001.004; z= 52; m= 4 mMm; mupuHa BeHmna |=
30 MM; mapameTpbl MIEpPOXOBATOCTH 00pabaThiBaeMbIX 3yObeB Ra= 2 MKM; CTemneHb
TouHoctn §-s1. Martepuan- crane 40X HB 180. 3arotoBka ¢ mpeaBapuUTEIbHO
nmpope3aHHbIMU 3yObsiMu. [Ipumyck Ha 00pabOTKy O MEXIIEHTPOBOMY PACCTOSIHUIO
h= 0,8 Mm.

Cranok 3yb6omonoexusii 5140(N= 4k Bt; n= 0,65). [onOsx AuCKOBBIMA
npsiMo3yOosiit : D=100 mm; m = 4 mm; Y=5; u3 cranu P6 MS5.

PaGota coxnmaxkmenneMm. YCTaHOBKAa 3arOTOBKM Ha OMpPAaBKE C KPETUICHHEM
raiikod. Macca geranu 1,5 xr. [IpousBoacTBo cepuitHoe. Uuciao nertane B MapTUH
na= 100 wtyk. IHCTpyMEHT MEPUTENbHBII- ITAHT€H3YOECHOMED.

1. OcHOBHOe BpeMm1l.
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1.1  Pacuernsie pa3mepsl 00padboTku: z=52;m=4 ;|= 30 mm; h= 0,8 mm;

1.2 Ywucno pabounx xom0B i=1.

1.3 PacuerHas miuHa padodero xoma monosika Lp= I|+li+l; mpu mepeGere
n070sKa Ha JBe CTOPOHbI pu mupuHe BeHna | 1o 51 mm (li= 8 MM [4,2 mpui.14], I»
= 0. CnenoBatenbHo , Lp= 30+8=38 mMm

1.4 Tlpu yuctoBoii 00pabOTKE MO NPEABAPUTEIHLHO HApE3aHHOMY 3yOy
3arotoBku u3 ctanu 40 X c¢ tBepaocteto HB 180 u momynme m = 4 mMm mogaua
kpyroBas S= 0,22...0,25 wmm/ ngB.xon [4.2, kapra 13].B coorBeTcTBUM C
peKOMEHIaIMel B HOpMaTHBaX JIJIsl KOJIEC C YHUCIIOM 3yObeB Oojiee 25 MpPUHUMAIOT
S= 0,25 mm/ n1B. Xoa. [1o nmacnopry cranka 6epyTt Sn= 0,24 MM/ aB. Xoa. Beanuuny
paavalibHOM Mmogauu (Iojada Mpy Bpe3aHwH) mpuHUMarT 0,2 OT KpyroBo# mojaadu
Sn. Torma Sm= 0,2 Sp= 0,2*0,24= 0,048 mM/ nB.xon. Ilo macmopry craHka
npuaumaroT Sp= 0,048 Mmm/niB.X01.

1.5 CkopocTh pe3aHus TpHU UYHUCTOBOM 0OpabOTKE IO MpeABAPUTEIHBHO
nmpope3aHHomy 3yOy, KpyroBoi nogade S o 0,26 mm/ aB. Xox . V= 34,2 M/ MuH
[4,2 xapra 14]. Tak kak ycinoBus o0OpaOOTKHM TIOJIHOCTBIO COBIIAJAIOT C
HOPMATHUBHBIMHU, TO TOIMpPaBOYHbIE KO3(P(UIMEHTH HA CKOPOCTh PE3aHMsI PaBHBI
CAMHHUIIE.

1.6  Ywuciao 1BOWHBIX XOJI0B M0JIOSKA B MUHYTY

1000V _1000%34,2
2Lp 2-38

= 450 nB. X041 MUH

[To macnopty cranka npuauMaroT Ni=400 aB.x0a/ MUH

2Lpnn_

1.7 ®akruyeckas ckopocTh V= 100

(2*38*400)/1000= 30.4 ™/

mun=0,51 m/c

1.8 MomHOCTh Ha pe3aHue MpU YUCTOBOM 3y0O0JI0ICHUH HE OTIPEICTISIOT

mmz

. h 3,14%4x52 0,8
I+ —_— .

I = - =6,34 MuH
nnS nuSp 400%0,24~  400%0,048

1.9 OcnoBHoe Bpems To=

2. BcnomorarteabHoe BpeEMi

2.1 Ts= Ty+TBn+Tuszm, mun
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I'me TBy- BpeMs Ha yCTaHOBKY U 3aKpEIUICHHE 3arOTOBKH|[2, ¢.42 KkapTa §]
TBy= 0,34 Mun

TBII- BpeMs CBA3aHHOE C MEPEeXoaAoM , [3, c. 155, k.65]

Ten= 0,46 mun

Tu3zm- BpeMsi CBSI3aHHOE C KOHTPOJIBHBIMHM U3MEPEHUSIMH , [3, ¢. 196KapTta 86]
Tuzm= 0,6 MuH

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

2.2 llryyHoe BpeMs, MUH.

Tmt= (To+T+ Ktg)(H 2= , MUH
100

I'ne To- ocHOBHOE BpeMsl, MUH

TB- BcmomoraTenbHOE BpeMsi, MUH

KtB- monpaBounsbIif k03¢ duiueHT Ha BciomorareibHoe Bpems (Kts= 1)
a.B- % ot Tonep cOOTBETCTBEHHO

a- Ha oOcITy>)kMBaHKe pabovYero MecTa,

B- HAa OT/JIBIX U JIMYHBIC HATOOHOCTH.

a= 4,5 %; [4.3, c. 156kapTta 66]- (Ilrpymma ctankoB)

B= 4 % [4.3, c. 203]

4,5+4

Twr= (6,84+1,4%1)*(1+
100

)=8,94 Mun

2.3 IloaroToBUTEIBHO- 3aKITIOYUTEILHOE BPEMsI, MUH

Tn3= Tn31+ T3+ Tn33+Tn34, Mun
I'ne Tn31- Ha HAnaAKy CTaHKA, MHCTPYMEHTA U pucnocoOnaeHuid, MuH Tn31=28 MuH.

Tr3,- Ha JONOJIHUTENBHBIE IPUEMBI, MUH TT132= 6 MUH
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Tn33- Ha mpoOHYyI0 00paboTKy AeTaneil, mun Tnmn3 3= 6 MuH
Tnui3s- Ha moJlydeHHe HHCTPYMEHTA U npucnocoOnenuii, MuH Trnz4= 7 Mun

Trz= 28+6+6+7=47

Tns
[IITy4yHO- KanbKyJISIUUOHHOE BpeMsl, MUH. Tiik= Tmr+ —, MuUH
na

I'ne ng, — 4yuciio geTtasied B napTUU

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

BOITPOCHI IJ1s1 CAMOITPOBEPKH

1. Kaxkue meronbl Bpezanue 3yObeB Bbl 3HaeTe?

2. Kaxkoit MeTo Hape3aHusi 3yObeB JISKUT B OCHOBE 3y00,10710J1eHMS ?

3. Kakue non6siku Bam U3BECTHBI?

4, Korpa pannonanbHO UCTIONIB30BATh /JIs Hape3aHUs 3yObeB KPYTJibie
OI0SAKA?

S. Kak M0O>XHO MOBBICUTH MPOU3BOJUTENHHOCTD NMPHU 3y0010I0JICHUH ?

Jlomariinee 3agaHue.

7. 1. 3akoHYHUTH O(DOPMIICHHE OTYETA 11O MPAKTUIECKOMY 3aHSTHIO.

8. [ToBTOPUTH TEOpETUUECKUIT MaTepUal MO TEME MPAKTUYECKOTO 3aHSITHS.

Q. [ToAroTOBHUTHCS K 3aIIUTE PE3YIBTATOB OTYETA 110 MIPAKTUIECKOMY
3aHITHIO
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IIpakTnueckoe 3ansiTneNel12
Tema 3ansitusi: HopmupoBaHue 3y001IeBUHIOBAJILHON ONepanuu.

HpO}IOJ’I)KI/ITeJ'IbHOCTI) 3aHATHA: 2 Jaca

Heab 3ansaTus: [lomyyeHne NpakTHYECKUX HABBIKOB B HOPMUPOBAaHUH
3yOOILIEBUHIOBAILHOM ONeparu.

MATEPUAJIBHOE OBECIIEYEHHUE

UYeprex AeTanu Wi OnepalioHHbIA ACKU3

Hcxoanblie naHHbIE TIO 3aTOTOBKE, MaTepHaIly U T.II.
TexHuueckast XapaKTEPUCTUKA CTAHKOB MoJ. SA326, mon.514
HopmatuBHo- cripaBo4Hast tutepaTypa

YeprexHbie MPUHAIICKHOCTH

MUKpOKIBKYJIIATOP

ok owdE

YKka3zaHus HA TOT TeOPEeTHYECKUIT MaTepuaJsl, KOTOPbIH J0/IZKeH ObITh
npopadoTaH NMPH MOATOTOBKE K MPAKTHYEeCKOMY 3aHATHIO Nel.

1. be3bs3biunbiii, B.®. OCHOBBI TEXHOJOTUM MAIIMHOCTPOCHUS:
y4eOHUK JUIS BY30B [DIEKTpOHHBIN pecypc] : yued. — DIeKTpoH. 1aH. — MOCKBa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JIOCTyNa:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. Texnomoruss mammHOCTpoeHHs. COOpPHUK 3aJad W YIPaKHESHUM.
YuebHoe mocobue/ mox obmei penaknuerr B.M.Apepuenkosa, E.A.Ilonbsckoro- 3-e
u3J1., uctp. u gom.- Mocksa: UTH®A-M, 2021.-305 c.

3. Moguan B.H. «COopHuk 3amad mo TEeXHUUYECKOMY HOPMHPOBAHUIO
TpyJla B MEXaHUYECKUX LIexXax» 2-¢ u3a. M.: Mammnoctpoenue, 1992 r.

4, CunanTbeBa H.A., ManuHoBCKast B.P. «TexHuueckoe
HOPMHUPOBAHUE TPY/Jla B MAIIMHOCTpoeHun», M., Mammnoctpoenue, 1990 r.

o. OO01eMammMHOCTPOUTETBHBIC HOPMBI BPEMEHU M.,
Mamnorctpoenue,1974r.

3. OBIIME U TEOPETHYECKUE MMOJIOKEHUS 110 TEME
INPAKTUYECKOI'O 3AHATHUA
[lleBeHroBanve 3yObeB MNPUMEHSIIOT IS HE3aKaJeHHbIX kosiec. OHO
3aKJII0YaeTCsl B TOM, YTO METOJAOM OOKATKH CIIeIIMaJbHOTO HWHCTPYMEHTA II0
3y0uaToMy KOJIeCy C MOBEPXHOCTH 3y0a CHUMAIOT nmpunyck pasmepom 0,1...0,25 mm.

B kauecTBe MHCTpyMEHTa MPUMEHSIIOT JIUCKOBBIM IIeBep- 3yOuaToe KOJeco, Ha
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MOBEPXHOCTH 3yOhEB KOTOPOTO MMEIOTCS Y3KUE MPOpPE3U, 00pa3yronue KpOMKH WIH
IeBEp- PEKy C aHAJIOTUYHBIMU 3yObsIMU.

[leBep nist 0OpabOTKKU MPSAMO3YOBIX KOJEC UMEET BUHTOBBIC 3yObs C YIJIOM
nogsema 10 15°% a mis 06paboTku kKoco3yObIX- mpsiMble 3yObs. M3ABYX crocoGoB
IIIEBEHIOBaHKE 3yObeB 00Jiee PaCIOCTPAHEHO IIIEBEHIOBAHUS C TIOMOIIBIO IUCKOBOTO
meBepa. [lleBUHroBaHue mNPOU3BOASIT HA CHEHHUAIBHOM cranke. IlleBep
YCTaHOBJICHHBIN MOJ YIJIOM K OCHU o0pabaThiBaeMOTo 3yOuaToro Koseca , mojydaer
NPUHYIUTEIBHOE BpallleHHe ¢ 4ucTOTOM 250 MuH !, BBI3BIBAas DTUM BpallleKHUE
3y04aToro kKojieca, CBOOOHO YCTAaHOBJICHHOTO B IIeHTpax Ha omnpaBke. CKpelrBaHue
Ooceil MPUBOIUT K MPOJOJIBHOMY OTHOCHUTEIBHOMY CKOJIBKECHHIO 3YyOhEB IlIeBEpa U
3ybdaToro kosneca. Crtony cooOmarmT npoaosibHyo nojgady 0,1...0,3 Mm Ha oGopoT
3y04yaToro kojieca. B KOHIlE XO/la CTOJ MOAAIOT B TMONEPEYHOM (BEPTHUKAIBHOM)
Hanpasienun Ha 0,02...0,04 MM, moclie 4Yero CTOJBO3BpallalOT B HadalbHOE
noJjiockeHue. YKnciio XoI0B CTOJIa 3aBUCUT OT pa3Mepa MpUIycKa.

O6paboTka 3y0uyaToro kojieca IpoJOJDKaeTcs B TeueHuH 12...14 IBOMHBIX
XOJI0B CTOJIA ,BpeMsi Ha 00pabOTKy OJIHOTO 3y0a Koyieca paBHO 2...3CeK.

[Torpemnocth 00pabOTaHHBIX IIEBUHTOBAHUEM 3yOUYaThIX KOJIEC B CpPETHEM HE
npesbimaetr 0,005MM mo mary u npoduwmo u 0,03MM 1o OMEHHIO HadaJbHON

OKpYXKHOCTH. [1IepoXOBaTOCTh MOBEPXHOCTH ............... MKM.
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Pucynok IlpuHnunuanpHas cxema EeBEHTOBAHUS

CXEMA OTYETA
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Tema 3aHsTHS:
Llens 3ansaTus
MarepuanbHoe o0ecrieueHue

Xona paboThl.

HOPAAOK BBIIIOJIHEHUE PABOTBI

1. [Ipoananu3upoBaTh UCXOHBIE JaHHBIC , 3a]jaHHbIE B Ta0auIe Nel

2. OnpenenuTb HOPMY MITYYHO-KaJbKYJISIITMOHHOTO BPEMEHH Ha OTIEPaIlUIO 10
IIIEBUHIOBAHMIO 3y0UaTOTO KOJieca 10 aHAJIOTUH C IPUMEPOM , TPUBEICHHOM B
WHCTPYKIIHH.

Hpumep:

OnpenenuTs HOpMY MTYYHO-KAJIbKYJISIIMOHHOTO BPEMEHH Ha OTMPEAIIHIO 110
IIEBUHTOBaHMIO 3yObeB MPsIMO3y00ro Kojeca .

HcxoaHble JaHHDBIE:

Jletanb- 3youaroe koieco XXX/002/008; Z=82;m=2mm;yro 3amemnicHus
a=20%

Iupuna Ha BeHna |=30MM ;cTerneHb TOYHOCTH -7-s;apaMeTp HIEPOXOBATOCTH
obpaboTtaeMbix 3yoneB R=1,25Mkm;Marepuan cranmp 40X, HB 190 Ilpumyck Ha
00paboTKy MO MEKIEHTPOBOMY paccTostHuio h=0,2 MMm.

CraHok 3yOIIeBHHTOBAIBLHOMN 5702B. Pexymmii HWHCTPYMEHT :IIEBEp
JMCKOBOM C HOMUHAJIBHOM AeMUTEIbHBIM auamerpoM J[=180Mm;m=2mm;Z=83;yron
HakIoHA BuHTOBOM muHuu f=15% wMmaTepman 1meBepa- OBICTPOpEKyINAas CTajb
P6MS5.Y cTanoBka Koseca Ha IIEHTPOBOI orpaBke .Macca neranu 8Kr.

Uucno peranen B maptum N=100 mryk. HWHCTpyMEHT MaTepuambHOU —
HITaHrezyoomep.

1.0cBHOe Bpemst

1.1PacderHbIe pazmepbl 00paboTku:Z=82,m=2mmM, |=30mm.

PacueTHyro qMHY IpOAOIBHOTO X0/a CTOJIA CTaHKa C JETAIBI0 MPUHUMAIOT PaBHOU

mpuHe BeHna L=1=30MM, npHIryck 1mo MexIeHTpoBoMy paccrossario h=0,2mm.
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1.2 Jlnst oGecnieuenust 7-i CTEEHU TOYHOCTH 3y0UaToOro KoJjieca v mapamerpa
mepoxoBaroctd R=1,25 MxMm nipu uucine 3yoneB koseca 10 100 , npoponpHas nmogaya
cToJia 3a oauH o0opoTt aeranu So =0,5...0,6 MM/00 ,a paaraibHas mojava Ha OJIUH
xox crosia Sp = 0,04...0,06 mm/xo0x [6, kapTa 16] [TpuauMarot S 0=0,5MM/00. 1
Sp=0,04 Mmm/xo0.

. _h . .
1.3 Yucno pabouux X0/10B CTOJIa CTAaHKA [ = stis ['ne i —aucio
JIOTIOTHUTENIbHBIX 3aUMCTHBIX X0A0B (0e3 paauanbHoi nonaun ).Jns 7-1 crenenp

. . _h . _02
TOYHOCTH 3yOUaToro koseca iz. =3,Toraa i = sti=5,t 3=8 x0/10B.

1.4 OxpyxHas ckopocts meBepa At ctanu 40X ¢ tBepaoctero HB 10 299 V =

105 m/muH 6, kapta 16

1000V _ 1000%105
1.5 Yacrora BpauieHus mesepa n = = 0o0/muH. Ilo macnopty
nDH 3.14%180

ctanka npuHUMaT n = 180 06/MuH.

1.6 CxopocTh pe3aHHs MO MPUHATON YacTOTE BpallleHMs IIeBepa OMPEESIOT

mDunusing _ 3,14+180%180 0,26
1000 cosf 1000 1

1o dbopmyne ; V= = 26,45

m/MuE=0,44Mm/c(@=15° nna npsamosy6oro koneca = 0°)

OHII
1.7 wMuHyTHas TIpoAoJibHAsg ToAaya CTOJa CTaHKa SH=—-=

00.5%83%180

- =91,1 mm/muH. [lo macmopTy cTaHKa MPUHUMAIOT SH =87 MM/ MHH.
1.8 dakTuveckas mpooJibHas Mmojava cTojia 3a 000POT JeTaau

SH*Z

So. . =

= 0,48 MM/ 00.

NH*ZH

Lpi
1.9 OcnHoBHOE Bpemsi t 0 = %: 2,76 MuH.

2. BciomorareJibHOe BpeMs:

2.1 BpeMs Ha yCTaHOBKY U CHATHE AeTanu Maccou 8 kr. [IpenBapurenbHo
HAJICTOM Ha IIEHTPOBYIO OIPABKY, B IIEHTPHI cTaHKa t ;1 = 0,23 muH. [4, kapTa 6 1103.
5],HaneBanne Ha onpaBKy MPOU3BOAAT BO BPeMsi OCHOBHOH paOOTHI.

2.2 Bpewmsi cBsi3aHHOE C MEPEXOA0M MpU pabOTe HA CTAHKE MoTyaBTOMATeE t 52 =

0,02 mun 4, xapra 33 1103.37
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2.4 BciomoratenbHoe BpeMst Ha onepanuio t, =1t + t 5 =0,23+0,02=0,25
MUH.

2.50mnepatuBHoe BpeMs t o =t + t 5 =2,76+0,25=3,01 MuH.

2.6 Bpems Ha oOcayxuBaHue pabodyero mecta paBHo 4 % oT t o [ 4, KapTa
45 muct 3 1m03.69]
T.etose =1t on *0.04==3,01%0,04+0,12 muH.

2.7 Bpemst Ha OT/BIX M JIWYHBIE MOTPeOHOCTH paBHO 4% OT t o[ 4, KapTa 46
103. 13], T.e. t o1 = t on 0,004=3,11%0,04=0,12 mun

3. llITyuyHnoe Bpemsi, MUH.

Tmr= (To+Ts+ Kts)(H %}, MUH

I'ne To- ocHOBHOE BpeMsl, MUH
TB- BcriomoraTennbHOE BpeMs, MUH
KtB- monpaBounsbIif k03¢ duimeHT Ha BciomorareibHoe Bpems (Kte= 1)

a.B- % ot TOHCp COOTBETCTBEHHOO Ha O6CJ'Iy>KI/IBaHI/I€ pa6oqer0 MCCTa M HAa OTABIX U

JUYHBIE HagoOHOCTH ucnoaHuTens [4.4 . ¢ 157, ¢.203].
a- Ha oOcy>)kuBaHKe pabodyero MecTa,
B- Ha OTJBIX U JIMYHBIE HAJTOOHOCTH.
a= 4%:; B= 4 %;
Twr= (2,76+1,66*1)(1+(4+4)/100)=4,77 mun
4. TloArOoTOBUTEIBbHO- 3AKJIKYNTEIbLHOE BPeMsl:
T m.3.= Tn.3:+T3,+Tos 3, Mmun 4.4, c. 157
I'me Tn.3;— Ha HanmajgKy cTaHKa, MHCTpyMeHTa U npucnocoonenuit T n.31=13 mun
Tn3,- Ha mpoOHyt0 00paboTky aetaneit T n.3.2=4 muu

Tn33 — no noaydeHre HHCTpyMeHTa U nipucoosienuit u ap. T n3 3= 5 MuH.
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Tm3z= 13+4+5+ 22 muH

5.1IITy4Ho- KAJBKYJISUNOHHOE BpeMsi:

T mx= T mt+ Toz/ Ny, MuH

I'ne n 1 — yucno neraneit B maptuu () g = 100 mT.

T .k = 4,77+22/100=4,99 m un.

BOITPOCHI 151 CAMOITPOBEPKM.

. Kakue Bunp! otaenoynoi 00paboTKM 3y04aThIX KoJieC Bbl 3HaeTe?

. I[J'ISI KaKHuXx 3y6anLIX KOJICC ITPUMCHAIOT IIIEBEHTOBaJIbHOE ?

1
2
3. Kakoit npuiyck ocTaBisitOT 107 IIEBEHTOBaHKEe?
4

. Kak HaspIiBaeTcsa M 4TO M3 ceOs mpeaACTaBJIsICT HHCTpYMCHT,HpHMGHSIGMBIﬁ Impu

IIIEBEHTOBAHUU?

5. HazoBuTE OCHOBHBIE TEXHOJOTHUYECKHUE [mapaMECTphI, oOecrneunBaeMbIe IIpu

M CBCHI'OBAaHNU.

JOMAIIHEE 3AJIAHUE

1. 3akoHUUTH 0OpMIIEHHE OTYETA MO MPAKTUIECKOMY 3aHSITHIO

2. TloaroToBUTHCA K cadye OTYETa IO MPEAUAYIIEMY 3aHSTHIO.

3. TloBroputh Temy : «OTaenbHbIE BUIBI 00pa0OTKH 3y0UaTIX KOJIECH

Taoauua 1 — Ucxoaubie JaHHBIE

Ne ITapameTpsl IMapamerp Marepuan Macca, | Llesep
BApPHAHT | KoJeca IEPOX0BATOCTH, M, KT
Ra,MkM
m,Mmm | Z Ho z
1 2 30 1,25 Cranp 40X, HB8O 0,8 180 |83
2 3 40 0,63 Cranb 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 Crains 30X, HB 180 4 250 |43

Cepblii 4yryn
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

INPAKTHYECKOE 3AHATHUENe13

IIpomoyxkuTEeIbHOCTD 3aHATHA: 2 Yaca

Tema: Pa3paboTka TEXHOIOTHUECKON CXeMbI COOPKH M TEXHOJIOTHYECKOTO MpoIiiecca
cOOpKHU COOPOYHOM €TMHUITBI.

Heab 3anstusi: O3HaKOMHUTCS € pa3pabOTKOM cxeM COOpOYHBIX 3JIEMEHTOB W
METOJIUKOU MPOEKTUPOBAHMS TEXHOJIOTMUECKOT0 MpoIecca COOPKU U3Aeus

MartepuanbHoe obecnieueHmne

1 OGpazen unu cOOPOUHBIN YEPTEXK U3ACTIUS

2.Tur mpou3BOACTBA, B KOTOPOM IIPOU3BOIUTCS COOpKA M3ISTHUs

3.I1makaThl co cxeMaMu U PUCYHKAMH 110 TEXHOJIOTUH COOPKHU

4 YeprexHble IPUHAMJICKHOCTH- IMHEWKA, YTOIBHUPK, LIUPKYJIb U IPYTHE.
Ykazanusi Ha TOT TeOpeTHYECKUIl MaTepual, KOTOPbIH J0JI’)KeH ObITh
npopadoTaH NPM NMOArOTOBKeE K MPaKTHYeCKOMY 3aHsaATHIO Nel.

1. besbsaspiunbiii, B.®. OCHOBBI TEXHOJOTUM MAIIMHOCTPOCHUS:
y4eOHUK N7l By30B [ DNEKTpOHHBINA pecypc]| : yued. — DnekTpoH. naH. — Mocksa:
MammunocTpoenue, 2018. — 598 C. — Pexum JOCTyna:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. Texnonorusi mammuaocTpoeHus. COOpHUK 3amad W YIPaKHCHHM.
Yyebnoe mocobue/ mox obmiet penakuuerr B.M.ABepuenkoBa, E.A.Ilonbckoro- 3-¢
u3a., ucrp. u nomn.- Mocka: UH®A-M, 2021.-305 c.

HOPAJOK BBIITIOJIHEHUA PABOTDI
1. O3HaKOMHUTHCSI ¢ KOHCTPYKIIMEH o0pasiia U3Jeausi Ui €ro 4epTexKoM U

TCXHNYCCKHUMH Tpe6OBaHI/IHMI/I.
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Y cTaHOBUTH COOPOUYHBIC 3JIEMEHTHI H3CIHSI M ONPEACIIUTh UX 3HAUCHHUE.

[Tox c6opounbiMu snementamu uzaenus no ECKJ 'OCT 2.101-68 nonumMarot
KOHCTPYKTHBHO- COOPOYHBIC €UHUITBI UTOW WJIM WHOW CTETICHU CIIOKHOCTHU (IETaH,
COOpOYHBIC €IUHUIIBI).

Jletans- wu3nenue, W3rOTOBJICHHOE U3 OJHOPOJAHOTO Marepuana, 0e3
MPUMEHEHUsT COOpouHBbIX omepanuii. COOpoYHas €IMHMIIA TPEACTABISICT COOOU
COCIMHCHUE HECKOIBKUX JeTane cOopodHbIMU oreparusamu. OOmas cOopka-
COCIMHCHUE OTIECIBHBIX JIeTale W COOPOYHBIX €IMHHUII B OJHO IEI0S- MEXaHU3Ma
WM MAIlIMHY, PETHA3HAYEHHBIX JJIS BBIMIOJHEHUS OTPEICIICHHOU PaOOTHI.

2. CocTtaBuUTh CcXeMy COOpPOYHBIX 3JICMEHTOB WU3Jeiaus (NPU HAIWYUHU
oOpasna u3ae/vs MPOBEPHUTh MPABMIBHOCTh COOPKH W pa3dopku oOpasia). Cxema
COOpPOYHBIX JJIEMEHTOB W3JICIUs TpPEJCTaBiseT co0oi rpadudyeckoe m300pakeHHE
TIOCJICIOBATCIIBHOCTH COCTMHCHHMSI IeTalich MexX Ty COOOH.

Ha cxeme cOOpOYHBIX AJIE€MEHTOB M3Jeius O0INas TroOpu3OHTaIbHAs JUHUS,
HAaYMHAIOMIasIiCsl 0a30BOM JeTalbl0 M KOHYAKOMIASACS COOpaHHBIM — HU3JEIIUEeM
COOTBETCTBYeT Tporeccy cOopku wu3aenus. Hwuxke nuHUM oOmed cOopku
HU300pakaloT TIOCJIEIOBATEIIBHOCTh COOPKU OTIEIBHBIX COOPOYHBIX EIUHHUIl |
MIOCJIEIOBATEIIPHOCTh MX ydacTHsl B OOIIel cOOpke, a Haja JUHUEH oOmiel cOopku
MTOKa3bIBAIOT TOCIICIOBATEIBHOCTh YUaCTUs OT/ACNIBHBIX JeTajeh B mpoliecce oOmei
cOOpKHM 00BEKTA.

Kaxxmas netanp o003HaUaeTcs Ha CXeMe NPSIMOYTOJIBHUKOM, pa3eiICHHBIM Ha
TpU dYacTd. B JeBoi dacTh NPAMOYroJdbHHUKA YKa3bIBACTCS HWHIACKC WU Mmudp
dJIEMEHTa; B CpeAHEl- €ro HauMCHOBaHHWE, B IIPaBOH- KOJIMYECTBO COOHMpAESMBIX

anemeHToB. Hanmpumep:

14 [Tpusma 2

O6o3HaueHne >JIEMEHTOB IMPpOU3BOAUTCA B COOTBCTCTBHMHM C HOMCpPpAMH H
HHACKCAMM, IIPHUCBOCHBIMU [ACTAIAM Ha 4YCPTCIKAX H CHCI_II/I(l)I/IKaHI/II/I. ﬂJ’IH K&)I(I[Oﬁ

cOOPOYHON €AMHUIIBI OnpenesieTcs 6azoBas aeTanb. Cxema cOOPOUYHBIX JIEMEHTOB
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W3J1eusl, JOTIOJIHEHHAs! TEXHOJIOTUYECKUMHU YKa3aHUSIMU 00 0COOCHHOCTSIX COOPKU U
KOHTPOJIsI, IPEBPAIIaeTCsl B TEXHOJOTUUECKYIO CXeMy 00pabOTKH.

TexHomorM4YecKue CXeMbl COOPKM TOKAa3bhIBAIOT MOPSAOK KOMIUIEKTOBAHUS
W3JIeNIUsl M BXOJAIIMX B HETO COOPOYHBIX E€IWHUIl, OHU 3HAYUTEIBHO YMPOIIAIOT
paboTy MPOIIECCOB U BHOCST CTPOMHOCTh B UX OCYIIECTBIICHHE, a TaK e CIy>KaT JJIs
OIICHKU T€XHOJOTUYHOCTU KOHCTPYKIIUH.

TexHomorn4ecKkrue CXeMbl JIOHKHBI CHA0XKAThCsI HAAMUCSIMHU, OMPEACIISIIONIUMU
cojlep)kaHue ornepanuu  (MIPUBAPUTH, COBMECTHO CBEPJIUTh U  Pa3BEPHYTh,
peryaupoBaTh 3a30p, 3ampeccoBaTh W T.I.). OTH HAJANUCU JeNaloT Ha JIMHUH,

BBIHECEHHOM CXEMBI MECTa MPpUCOCANHCHUA NCTAJIN.

COILEPKAHUE OTYETA

3anoaHuTh popMy otueTa o stanaM «Ilopsiok BbITTOIHEHUS pabOThI»

BOIIPOCHI J1JIs1 CAMOIIPOBEPKHA

1. Kaxue BbI 3HaeTe cOOpOUHBIE IIEMEHTHI U3EIHS

2. [lepeuncnure U XxapakTepu3ynTe OCHOBHBIE METOBI COOPKH U3/AENNs?

3. C KaKoil 11eJIbI0 BBIMOIHSIIOT CXEMbI COOPOUYHBIX AJIEMEHTOB U3/CIINi?

4, [lepeuncnure ocHOBHBIE TPeOOBAaHUSA K BBIMOJHEHUIO CXEM COOPOUYHBIX

SJIIEMEHTOB U3IEIUN?

o. JlaiiTe ornpeenieHne TEXHOIOTUIECKOMY MPOIIECCY COOPKH H3CIHS ?

6. JlaliTe XapakTEpPUCTHUKY CTPYKTYypE€ TEX3HOJIOTMYECKOr0  Ipolecca
COOpKH U3JIeTHiA?

1. [lepeuncnute OCHOBHBIE TpeOOBaHUS K 3alOJHEHHUIO OMEPAIMOHHO-

TCXHOJIOTHYCCKHUX KAapT C60pKI/I .

INPUMEP BBIITIOJIHEHUSA ITPAKTUYECKOI'O 3AHATUA

Tema:Pa3paboTka TEXHOJOTMYECKONH CXEMbI COOPKHM U TEXHOJOTHYECKOTO

npoiiecca COOPKU COOPOYHON €TUHUITBI.
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Hean 3ansaTusa: O3HaKOMUTCS C Pa3pabOTKON CXeM COOPOYHBIX JIEMEHTOB U

METOJMKOM MPOEKTUPOBAHUS TEXHOJIOTMYECKOTO IpoLecca COOPKU U3AEIUs

MarepuajibHoe odecniedyeHue

1 OOpa3zen win cOOPOUHBINA YEPTEXK U3IETUS

2 Tun npou3BOACTBA, B KOTOPOM MIPOU3BOIUTCS COOpKA U3IETUs

3 Ilnakatbl co cXxeMaMu U PUCYHKaMU IO TEXHOJIOTMH COOPKHU

4 YeprexxHble NPUHAJICKHOCTU - JIMHEHMKA, YTOJIbHUPK, IUPKYJb U IPyTHE.

HaumenoBaHue n3aCIusa

HpI/ICHOCO6J'I€HI/I€ JJIA q)pCSCpOBaHI/IH IIITOHOYHOr'O I1a3a y

CTYIICHYATOI'O BaJla

COopouHble  DJIEMEHTHI
U3JICITUS u 1794

XapaKTCPpUCTHUKA

YcraHoBouHbIe- 2 Tpu3Mbl 14; /Is1 OpUEHTalMKM Baja B
OCEBOM HallpaBjieHUuHU omnopa 13

3axuMHBIE- PEe3b0OBOM OTBOBOJHBIM MPUXBAT JETaIU
10,11,15,16,18,19,20

Hanpagnsromniye- yrioBoil yctaHoB4, BBIITOJTHEHHBIM 3a
OJTHO IIEJIOE CO CTOMKOM.

Kopnyc- mimtal

JlenurenbHble YCTPOKUCTBA-

LlenTpupyromuye 371E€MEHTHI- JBE NPUBEPHYTHIC HITTOHKH
21
BcnomorarenbHbie- npokianku 2,3; 00aTel 5,6; BUHTHI

7,8; raiika9; oropa 12; maii6al7; mrudte 22 u 23

Tun npousBoICTBA

Merton cOopku

Cepuiinoe

CranmonapHasi ¢ IPUTOHKOM IO MECTY
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Cxema cOOpPOUYHBIX EMEHTOB U3ETUS
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IHNPAKTHYECKOE 3AHATHUEN:14

IIpoxo1KUTEILHOCTH 3aHATHSA: 2 yaca

Tema 3ansaTus: IIpoextupoBaHue yyacTka MEXaHUYECKOIO 1eXa.

Heap 3anaTHA: HayduTbecs DPOEKTUPOBATH YYAaCTKM MEXaHUYECKOIO IeXa.
[IpaBunbpHO pacnonaratb 00OpyAOBaHHE Ha Yy4yacTKe. BbinepXuBaTh OCHOBHBIE
CaHUTApHbBIE HOPMBI PACIIONIOKEHUS 000PYI0BaHUS U pabOYUX MECT.

MATEPHUAJIBHOE OBECIIEYUEHHUE
TexHomornveckuii nporecc 00padboTKu AeTaH.
TexHu4Yeckre HOPMBI BPDEMEHH T10 OTIePaIUsIM.
Temrutepsl CTaHKOB
['omoBas mporpamMma BBIITyCKa U3JIEITHA.

YeprexHbIC MPUHAIICIKHOCTH.

o

YKazaHusi Ha TOT TeOpPeTHYECKHIl MaTepuas, KOTOPbId [0JKeH ObITh
npopadoTaH NPHU NOATOTOBKE K NPAKTHYECKOMY 3aHATHIO

1. be3bs3prunbiii, B.®. OCHOBBI TEXHOJOTUM MAIIMHOCTPOCHUS:
y4eOHUK JUIS BY30B [DIEKTpOHHBIN pecypc] : yued. — DJeKTpoH. 1aH. — MoOCKBa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. Yepnko [.B., Xa6apoe H.M. «OcCHOBbI MNPOSKTUPOBAHUS
MeXaHOCOOpPOYHBIX 11eX0B», M., Mammunoctpoenue, 1975 r.

3. Karanoru u npeickypaHTbl METAIUIOPEKYIIUX CTAHKOB

4. CnpaBouHuk TexHosiora MamuHoctpoutens/ Tom 2 Ilox. penakiueit

A.I"_Kocunogoii, P.K. MemsipsikoBa, M.: Mamunoctpoenue, 1986r.

OBIHIME 1 TEOPETHYECKHUE TIIOJOXEHUA IIO0O TEME
INPAKTHYECKOI'O 3AHATHUSA.

PanmonanbHOE pacnosnoxeHue o00pyAOBaHUSI HA MPOU3BOJICTBEHHOM YyYacTKe
KaK MpaBUJIO OMNPENEsiOT 00bEMOM U OpraHu3alueld MPOU3BOJICTBA, XapaKTEPOM
M3TOTaBIUBAEMBIX J€TaJel M TEXHOJOTMYeCKUM mpoueccoM. OHa XapaKTepu3yeTcs
HaUMEHBIIMMU 3aTpaTaMHi TPYJla HAa MEXKOMEPALMOHHYIO TPAaHCTIOPTUPOBKY JeTaneil
¢ coOmro/ieHreM TpeOOBaHUM TEXHUKH 0€30MaCHOCTH U MOKAPHOM OXpaHbl, a TaK Ke

3(phEeKTUBHBIM HCIOJIB30BAaHUEM ITPOU3BOJACTBEHHOM IIIOIIAIH.
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MeTanmopexxylmue CTaHKA MPOU3BOACTBEHHBIX YYaCTKOB MOTYT  OBIThH
pPACIIONOKEHbl TI0  TMPU3HAKY OJIHOPOAHOCTH 00pabOTKH, T.€. MO BHUAAM
obopynoBaHus (TOKapHbIe, ¢pe3epHble, NIITU(GOBATHHBIC, CBEPIUIbHBIC U JPYTUe
TPpyNIbl  CTAaHKOB), W B  TOPSIKE TIOCJICIOBATCIIbBHOCTH  BBIMIOJTHEHUS
TEXHOJIOTUYECKOTO Tpollecca, T.e. MO MOTOKY. PacmonoskeHue 000pyAOBaHUSA TIO
OJTHOMY M3 3THUX CIIOCOOOB 3aBUCUT OT 00beMa U OPTaHU3AIMU TPOU3BOCTBA.

[To mepBoMy cmocoOy, XapaKTepHOMY JUIsl €IMHHYHOTO M MEJIKOCEPUHHOTO
NPOU3BOJICTBA, a TaK JK€ JUIA W3TOTOBJICHUS OTICIBbHBIX JCTAICH B CEpUHHOM
POM3BOJICTBE, CTAHKU PACIIONIAralOTCs M0 MPHU3HAKY OJHOPOJHOCTH OOPaOOTKHU JJist
OOJIBIIMHCTBA THITOBBIX JeTajeil. Tak B Hadaje MPOU3BOJCTBEHHOTO MpOIecca s
00pabOTKHU 3aroTOBOK, MUMEKIHMX (GopMy Tela BpalleHHs, OOBIYHO pa3MelaroT
TOKapHBIC CTAaHKH, a MPH 00pabOTKe MJIOCKUX 3ar0TOBOK- MPOJIOJIBHO- CTPOTOJIbHBIC
U TPOJOJIbHO- (pe3epHbic. [Ipw pa3MeIIeHUH CTAaHKOB HMCXOASAT HE TOJIBKO U3
OCYIIECTBJICHHUS TPSIMOTOYHOCTH JBHKCHHSI 00pabaThIBA€MBIX 3aroTOBOK, HO M W3
3¢ (HEeKTUBHOCTH HCIOIB30BAaHUS TMOAKPAHOBBIX TUIOIMIAJEH W TPAaHCTIOPTHPOBKHU
CTPYKKH C YEPHOBBIX omeparuii. Kak mpaBwiio, CTaHKH ISl OTICIIOYHBIX OTepaIiuit
pacronaraloT B KOHEYHON YacTH yJacTKa, 3aBepias mporecc 00paboTKH Ha JaHHOM
y4JacTKe.

B cpenneit yactm ydacTka OOBIYHO pacmojlaraloT TPyHmbl  (Qpe3epHbIX,
3y00(pe3epHBIX M CBEPIHMJIBHBIX CTAHKOB, TaK KakK JJIsi OOJIBIIMHCTBA THIIOBBIX

JIeTaIel STU BUIBI 00PaOOTKH SBISIOTCS TMPOMEKYTOIHBIMH.

HHOPAJOK BBIIIOJTHEHUS PABOTbI

1. OnpenenuTs KOJMMYECTBO CTAHKOB IO oOmepanusiM u KOdPPHUIIMEHT

3arpy3ku o0Opy/10BaHMUS.

2. OnpenenuTs KOTMYECTBO OCHOBHBIX M BCIOMOTATEBHBIX pab0ounx
3 [TocTpouTts rpaduk 3arpy3ku 000pya0BaHUS.

4, OrnpenenuTs I0Alb Y4acTKa.

) Pa3paborarh miiaHUpOBKY yyacTka exa.
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HNPUMEP BBIIIOJIHEHUA PABOTbI:

Hcxoanbie 1aHHbIE:

Jleranb- Kpyr

Macca-16 xr

Pexxum paboThI- IBYyXCMEHHBIN
I'onoBas nporpamma-23500 .

TexXHOJIOrn4ecKu npouece

Ne | HaumenoBanue | O0opyaoBaHue Tn.z., | T wr, | Pa3psn

n\n | oneparuu MUH | MHH. | paboThI

1 Tokapnas TokapHo-  BuHTOpe3Hbli  Mon | 26 7,33 |3
16K20

2 ToxapHas ToxkapHo- BUHTOpE3HBIH | 20 5,81 3
Moxa.16K20

3 dpesepHast BeprtukansHo- bpesepHsblii | 16 3,1 3
Moxa.6A1211

4 dpesepHast BeprtukansHo- bpesepHsblii | 18 5,26 3
Mon.6A1211

Omnpenenenne KOIMYECTBA CTAHKOB M KO3 DUIIMEHT 3arpy3Ku 000py10BaHUs

__ Nrog Tk
"~ Fp60

I'ne: Nrogp - romoBas nmporpamma BbITyCKa U3/IE€JIUM, IIT.

Tk - ITYy4YHO-KAIBKYJIALMOHHOE BPEMS, MUH

1)

Fn - neiictBuTenbHBIN T1010BOM (POHT BpeMEHH 0a00THI 000pYA0BaAHUS

=4015 gac

T nr-x= T wr+ Ts/N,g,

Nsan =(N + )/ D

()
©)
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I'ne t — konuM4ecTBO THEHN, HA KOTOPBIX HAJI0 UMETH 3aIlac JeTaleH,
t =5 nHen
@-konmyecTBO pabounx AHeH B roay, ¢p=260 nuei

Koaddunment 3arpy3ku o60pyaoBanus onpeaensercs no hopmyre:

K3= Cp/Cnp 4)

I'ne Cp — pacueTHOE KOJIMYECTBO 00OPYAOBAHNUS

Crip - npuHATOE KOJIMYECTBO 000PYAOBaHUS

PacueTHnie JaHHBIC 3aHOCHUM B Ta6J'II/IIIy:

HaumenoBanue T mt. xon. | KomnuectBo o0opynoBaHus Koadpunment
orepauuu MUH PacueTtHoE [Ipunsitoe 3arpy3Ku
Toxapnas 16K20 | 7,35 0,7 1 0,7
Toxapnas16K20 5,83 0,63 1 0,63
dpesepHas 3,11 0,6 1 0,6

6A12I1

®pesepuas6A12I1 | 5,28 0,6 1 0,6

Omnpenenenne KOIMUYECTBA OCHOBHBIX U BCIIOMOTaTENbHBIX Pab0unx
Ocnouble padoune: P = Q/ Fn (5)
I'ne : Q - Tpy10EMKOCTb MPOTrpaMMbl B HOPMO- yacax

Q=N-Twr (4ac) /xu (6)
Ku=1
Fn - neficTBUTENbHBIN TOOBOM (POHT BpeMEHU paboThl pabounx
Fn = 1860 uacos
Nnu konnyecTBO pabodnx MECT U KOJIMYECTBO CMEH
BcenomorartenbHble pabourie NPUHUMAKIOTCA B MPOLIEHTAX OT KOJIUYECTBA OCHOBHBIX
pabouux.

CepuitHoe npon3BocTBO- 15%
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MaccoBoe npousBoactBo- 50%

, = fyeda. Poern =&vea.
TTTTTTT] e
L] - ppepes
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[1nan ygacTka 1uisi pacCMOTPEHHOTO IpUMeEpa.

BOIIPOCHI JJIs1 CAMOITPOBEPKHA
Kak pacnonraercs o6opynoBanre B e ITMHUYHOM TPOU3BOJICTBE?
Kax pacnonoraercst 060pyoBaHHE B MAaCCOMOM TPOU3BOJICTBE

Kakoe 06opynoBanue nNpuMeHsieTCsi B MaCCOBOM MTPOU3BOJICTBE

o K~ 0 DdPE

B kakux ciryqasx mpou3BOAUTOCS JOTPy3Ka 000py10BaHUS?

JOMAIIHEE 3ATAHUE

1. 3akoHuuTh 0hopMIIEHHUE OTUYETA IO MPAKTUUECKOMY 3aHATHUIO

UTto Takoe TakT BblllycKa uznenuit? @opmyia s onpeaesieHus TaKkTa.
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2. HOI[FOTOBI/ITBCSI K CIa4C OTUCTA 11O MPAKTUYCCKOMY 3aHATHUIO

CXEMA OTYETA
Tema u Lenp 3aHATHS
Hcxonneie nanHbie
Pacuet o6opyaoBanus
Pacuet ko3 unmenta 3arpy3ku 060py10BaHus
PacueT OCHOBHBIX U BCTIOMOTATENbHBIX pa0OUnX
Onpenenenue NpoOr3BOICTBEHHON IJIOIIATU
[HocTpouTs rpaduk 3arpy3ku 000py10BaHUS
CocTtaBuTh IUIaH Yy4yacTKa OOOpYJOBaHMS C YyKa3aHUEM
pacmnoioKeHust 000pyAOBaHUS.
OTBeThl HA KOHTPOJIbHBIE BOIIPOCHI

BBIBO}IBI " IMPCATOKCHHUA

OCHOBHBIX

pa3MepoB
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BAPUAHT 1

Jlerainb- mectepHs

NCXOJAHBIE JAHHBIE

Tur npons3BoaCTBa- CEPUMHBIN

Pexxum paboThI- IBYyXCMEHHBIN

I'opoBas nporpamma-20500 .

TexXHOJIOrn4ecKu npouece

No | HaumeHnoBanue O6opynoBaHue Tm.3., T Pazpsin
n\im | onepanuu MUH mT, | paboThI
MUH.
1 | ABtomartHO- ToKapHas | TokapHo- BepTHK. | 19 2,9 4
[TonyaBTomar 12846
2 | l'opuzoHTaANIBHO- IN'opuzoHTaANIBHO- 16 0,57 |3
MPOTSIKHAS npoTsikHou 7AS510
3 | TokapHo- TokapHo- BHHTOpE3HBIN | 12 3,1 4
BUHTOPE3HAS 16K20
4 | 3ybopesHas 3y6odpesepnniit SE32 25 18,6 |4
5 | 3ybomeBeHroBanbHas | 3yOOIIeBEHTOBAIbHBIM 32 135 |4
bA714
6 | TokapHo- TokapHo- BHHTOpE3HBIH | 14 3,1 4
BUHTOPE3HAS 16K20
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BAPHUAHT 2

JleTanb- MOBOJIOK

Tum npous3BoaCTBa- CEPUMHBIN

Pexxum paboThI- IBYyXCMEHHBIN

I'opoBas nporpamma-26000 .

TexXHOJIOrn4ecKu npouecc

Ne | HaumenoBanue | OGopynoBaHue Tn.z., | T mwr, | Pa3psn

0\ | orepanuu MUH MUH. | pabOTHI

1 | TokapHas ToxapHo- BUHTOPE3HBIH | 27 842 |3
16K20

2 | Tokapnas ToxkapHo- BUHTOpE3HBIH | 18 2,23 |3
16K20

3 | Tokaphnas ToxapHo- BUHTOPE3HBIH | 16 2,4 3
16K20

4 Pacroynas KoopaunatHo-  pacrounoii | 28 21,6 3
26K20

5 | ToxapHas Toxkapno- BUHTOpE3HBIH | 18 2,39 |3
16K20

6 | ToxapHas ToxkapHo- BUHTOpE3HBIN | 16 421 |3
16K20

7 | Hlmudosanbuas | KpyrnonumidoBanbHbINA 12 348 |4
3b161

8 | Tokaphnas ToxkapHo- BUHTOPE3HBIN | 28 11,8 |3
16K20
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BAPHUAHT 3

Jleranb- poTOp BERYLIUN

Tum npous3BoaCTBa- CEPUMHBIN

Pexxum paboThI- IBYyXCMEHHBIN

I'opoBas nporpamma-28000 mT.

TexXHOJIOrn4ecKu npouecc

No | HaumeHnoBanue O6opynoBaHue Trs., | T Pazpsin
o\l | oneparuu MUH | IIT, | pabOThI
MUH.
1 | ®pesepHo- ®pezepHo-ieHTp. MP-73 | 22 1,5 3
[ICHTPOBAJIbHAS
2 | TokapHo- TokapHo- BuHTOpE3HBIH | 18 6,8 |3
BUHTOPE3HAs 16K20
3 | 3ybodpesepHas 3y6odpesepubie SE32 21 6 4
4 | TIlputupouHnas [TpuTHpounbIii s | 18 1,2 3
eHTpoB 3922
5 | Topuenuudonanbhas | TopuenundoBaabHbII 18 92 |4
3T161
6 | 3ybomeBuHroBanbHas | 3yOOIIEBUHTOBAIbHBIMN 25 11,3 |4
5B833
7/ | lllmoHouHo- [monouno- ¢pesepnsii | 14 45 |3
bpesepHas 692A
8 | CepnunbHas Csepnunbabiii 2H112 12 25 |3
9 | TopuemmmudoBanshas | ToprenundoBanbHbIIH 33 98 |5
3T161
10 | CynepdunHumrHas Cynepdunumnsiii 38706 | 17 35 |5
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BAPUAHT 4

Jleranb- kopmyc

Tum npous3BoaCTBa- CEPUMHBIN
Pexxum paboThI- IBYyXCMEHHBIN
I'ogoBas mporpamma-2700 mit.

TexXHOJIOrn4ecKu npouecc

Ne | HaumenoBanue | O6opynoBaHue Tn.z.,, | T wr, | Pa3psn

n\i | oneparuu MUH MUH. | paOOThI

1 | Tokapnas ToxapHo- BUHTOPE3HBIN | 25 8,7 3
16K20

2 | TokapHas TokapHo- BUHTOPE3HBIN | 23 6,9 3
16K20

3 Pacrounas Koopaunatho- pacrouH. | 18 0,81 3
B450A

4 | TokapHas Toxkapno- BUHTOpE3HBIH | 20 3,86 |3
16K20

5 | TokapHas Toxkapno- BUHTOPE3HBIN | 22 11,89 |3
16K20

6 | dpesepHas BeprukanbHo- ¢pesepHsbiii | 18 7,88 |3
6111311

7 | ToxapHas ToxkapHo- BUHTOpE3HBIH | 18 461 |3
16K20

8 CeepnunbHas | PagmanbHo- cBepimibHBIN | 11 0,89 3
2HS55
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JIABOPATOPHASA PABOTANel

Tema: IlpoekTHpOBaHME ONlePALMH, BHITIOJIHAEMOH HA TOKAPHOM CTAHKE C
qIiry.

IIpoxo/1KUTEILHOCTH 3aHATHSA: 2 Yaca

Heas 3anstusi: I[lpuoOpeTeHue HABBIKOB B pa3pabOTKe U COCTaBIEHUU
TEXHOJIOTMYECKOTO0 MaplipyTa TOKapHOW oOpabotku geramu «Bam» U B
ONPEAECICHUN PEXKUMOB pe3aHusd Jjisi TokapHoro craHka ¢ UIIY. O3HaKOMUTBCS C
NPUHIMIIAMH paboThl U HaNaaKoi TokapHoro ctanka ¢ YITY moxenu 16K20D3C5

MATEPUAJIBHOE OBECIIEYEHHUE

1. TlpopabotanHbiii yepTex AeTanu «Bam» ¢ mpocTaHOBKOM pa3MepoB OT OAHOU
0a3bl.

HcxonHble TaHHBIE M0 3arOTOBKE, MaTEpPHAILy, KPEIJIEHUIO 3arOTOBKH.
TexHnueckast xapakTepucTuka cranka mogenu 16K20D3C5

HopmaTtuBHO- cripaBouHast ureparypa

YeprexHble NPUHAIICKHOCTH

o0k wWwN

MUKpOKaIbKYISTOPHI.

Yka3zaHus HA TOT TEOPeTHYECKUH MaTepHaJl, KOTOPbIil J0/5KeH ObITh
npopadoTaH NMPH MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bs3piunbiii, B.D. OCHOBBI TEXHOJOTMM MAIIUHOCTPOCHUS:
y4eOHUK 711 BY30B [DIEKTPOHHBIN pecypc] : yued. — DneKkTpoH. naH. — Mocksa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JIOCTyTa;:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. ITectoB C.II. IIpoekTupoBaHUE TEXHOJOTHMYECKUX IPOIIECCOB
obpaboTtku geraneii Ha ctankax ¢ UIIY: Yuebnoe mocobue. — UYemsbunck: Mz.
IOVYpI'Y, 2000. — 66 c.

3. ABepuenkoB B.M. «IIpoekTupoBaHME TEXHOJIOTMYECKHUX MPOLECCOB

oOpaboTtku Ha crankax ¢ YITY» : yue6. mocobue/ B. 1. ABepuenkos. - bpsauck: 13a-
Bo BUTM, 1984. - 84 c.

4, HopmaTuBsl pexxuMoB pe3anus ipu padote Ha crankax ¢ YITY, 1985
, 4acTh 1

MMOPAAOK BBIITOJTHEHUSA PABOTbI

1. PaccmoTtpers uepTex (3CKU3) AeTallu, MPOAHATU3UPOBATH KOHCTPYKIIUIO
JEThJIU U TUI MPOU3BOJACTBA. Y CTAHOBUTH BUJ U CHOCOO MOJYyYEHUS] 3arOTOBKH, €&
pa3Mepbl, ONPEACIUTh NPUITYCKHU 11O 00pabOTKY.
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2. O6ocHoBaTh BBIOOP TOKapHOM 00paOOTKH C MCHOJB30BAHHEM CTaHKA C
YITY u TexHosornyeckux 0as.

3. N3yuuTh Mo COpaBOYHUKAM M MO PACCMATPUBAEMOMY MPUMEPY CXEMBbI
HaJaJ0K Ha 00pabOTKy BaJIOB Ha TOKapHBIX cTaHkax ¢ YITY

4, BeiOpats 000pynoBaHUE, TEXHOJOTMUYECKYI0 OCHACTKY, PpEeXYIIUH,
KOHTPOJIbHO- U3MEPUTENIbHBIN U BCIOMOTATEIbHBI HHCTPYMEHT.

S. Pazpaborats conepxanue onepainuu TokapHoi ¢ UITY.

6. Beimosnute cxemy Hamaakd TOKapHoro cranka ¢ YIIY Ha

pa3pabaTbhIBAEMYIO0 TEXHOJIOTMYECKYIO ONEpalHIo.
7. OnpenenuTs peKUMbl Pe3aHUs MO0 KAKIOMY U3 MEPEXO0JIOB, C pPacuéToM
OCHOBHOT'O TEXHOJIOTHUYECKOT'0 BPEMEHH IO TIEPEX0/IaM U B LIEJIOM Ha BCIO OMEPALUIO.
8. 3anoaHUTh MapUIPYyTHYIO, ONEPAlMOHHO- TEXHOJOTHYECKYI0 KapThl U
KapTy 3CKM30B Ha pa3paboTaHHYIO onepaiuio Tokapuyto ¢ YITY.

BOITPOCHI JJIs1 CAMOITPOBEPKHA

3aroToBKHM MPUMEHSIEMbIE ISl TOKAPHBIX CTaHKOB ¢ UITY

Cuctembl KOOpAMHAT JJIs1 TOKapHOTO cTaHka ¢ UITY

[Tpucnoco6enust asist KperjeHus: 3aroTOBOK.

Oco0eHHOCTH KOHCTPYKIIMH PE3IOB JIJIsi TOKapHBIX cTaHKOB ¢ UITY.
TexHomorn4eckre 0COOEHHOCTH TOKapHOH 00paboTku Ha cTtankax ¢ UITY
TunoBbie cXeMbl TPOEKTOPU HHCTPYMEHTA.

o0k whE

7. OcobeHHoCTH BBIOOpa peXMMa pe3aHHs MPU TOKApHOM 00paboTke Ha
craHkax ¢ UITY

8. TumoBsie cXeMbl TPOCKTOPU HHCTPYMEHTA.

Q. OcobeHnHoCTH BBIOOpa peXMMa pe3aHMs MPU TOKApHOM 00paboTke Ha
crankax ¢ UIIY.

JOMAIIHEE 3AJIAHUE

1. 3akoHUnTH OOpMIIEHHE OTYETA IO JIa0OpaTOpHOU paboTe
2. IloAroToBUTHCS K cllaye OTYETA MO JAHHOMY MPAKTUIECKOMY 3aHSATHIO.
3. TIpopabotars moBTOpHO TeMy: «TokapHast 06padoTka Ha ctankax ¢ UITY»

CXEMA OTYETA
Tema: [IpoexkTupoBaHue onepanuu, BEIIOJIHIEMON HA TOKapHOM cTtaHke ¢ UIIY.

Heasn 3ansaTus: [IpuoOpereHre HAaBBIKOB B pa3pa0dOTKE U COCTABICHUU
TEXHOJIOTHYECKOT0 MaplipyTa TOKapHOH 00paboTku aetanu «Ban» u B
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ONPEAECICHUN PEXKUMOB pe3aHus sl TokapHOTO cranka ¢ UITY. O3nakomMuthes ¢
MpUHIMIAaMHU pabOThl U HaJdaaAKoM TokapHoro cranka ¢ UITY monenun 16K20D3C5

MATEPUAJIBHOE OBECIIEYEHME

1. IIpopaboTtaHHbIi yepTex aeranu «Bam» ¢ mpocTaHOBKOW pa3MepoB OT OAHOU
0a3bl.

Hcxoanble naHHbIE MO 3arOTOBKE , MATEPUAITy, KPEIJICHUIO 3aTOTOBKU
TexHnuueckas xapaktepucTuka cranka mogenu 16K20D3C5

HopmatuBHoO- cripaBo4Hast utepaTypa

YeprexHbie MPUHAMIICKHOCTH

o0k wWwN

MUKpOKAIBKYISATOPHI.

BBITIOJIHEHUE ITYHKTOB 3AJIAHUS K JJABOPATOPHOM PABOTE
COI'JTACHO TTIOPAIKA BBIIIOJIHEHUA PABOTBI.

MPUMEP BBIIIOJTHEHUS JABOPATOPHOM PABOTHI Nel

HcxoaHble JaHHBIE:

O6pabaTeiBacMas netaiib- «Banuk pe3p0oBoii» (mepepaboTaHHBIN YEPTEK C
IIPOCTAaHOBKOM pa3MepoB OT JaHHOM 0asbl, JaH Ha PUCYHKE). MaTepuan — ctanb 45,
G B- 75 krc/ mm. 3arotoBka — pokaT @ 70 MM 0ObIUHON TOYHOCTH, |= 115MMm.
[Mpunyck Ha moapesanue Topia h =3 mm. Cranok mogenu 16K20D3CS5.

Kpennenne 3arotoBky B TpEXKyJIa4KOBOM CAMOLEHTPYIOILIEMCS ITATPOHE C
YIIOPOM B YCTYII pACTOUYECHHBIX KYJIa4KOB.

HaznauaeM TeXHOTOTUYECKHI MapUIPyT TOKApHOH 00pabOTKH.

INEPEXO/BI:
1. Y CTaHOBUTB, 3aKPENNUTH U CHITH 3aTOTOBKY.
2. [Toxgpesate Topen HauepHo B pasmep 113 mm./lisa nepexonos 2 u 4 pesen

(BcTaBKa) MPOXOAHOMN yNOPHBIN TpexrpaHHbii ¢ mnactuakot TS K10 AP-714

3. [Toapeszats Topen HauucTo B pazmep 112 MM u 00TOUnTH (hacky 2x45.
Jlnst mepexonoB 3 1 5 pesel] (BCTaBKa) KOHTYPHBIM YIIOPHBIN ¢ mapauieIorpaMHON
mnactuakou T15 K6
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4. Touuts no Bepxy @24, konyc ¢ @30 Ha
?40. 9401 pagruycHble IepeXoabl HAYEPHO C OCTABJIEHHWEM MPHUIYCKA HAa YUCTOBYIO Of
5. Tounts 1o Bepxy P24, xonyc ¢ @30 na 040. @40_, ;1 paguycHble
nepexoibl HAYUCTO.
6. [IpoTaunTh KaHaBKY IUPUHOK B= 3 MM A0 22 MM B pazmep 80 MM OT
neBoro Topua. Pesen (BcraBka) npope3noit T15K6, B= 3 mm.
7. Hapesatb pe3sby M24x1,5 na qnuny 29 mm. Pesen (BcTaBka) pe3p00Boit
T15 K6 AP-704.
70-24=46 MmM:2=23 MM

5 yux4 MM = 20 MM

HepH. {1 y4.X 2ZMM = 2 MM

— {1 y4.X 1MM = 1MM

METOANYECKHUE PEKOMEHJIAIIMU IO TABJIUMYHOMY HA3HAYEHHUIO
PEKUMOB PE3AHUS ITPU TOYEHUMN.

1.Onpenenenue riryOMHbI pe3aHusi, MM.

— Ipu noApe3ke Topua:t=h, mm

. D-d
- IPY TOYCHUHU HWIMHAPUYECKUX TOBEPXHOCTEN : , t:T MM

I'ne
D — nuameTp 3aroToBKU, MM
d - TmameTp aeTaiu, MM

2.0npeneieHue MOJa4u HA 000POT 3ar0TOBKH MM/ 00.
So=S;i - Ks 1)
rae SO — TabnuaHoe 3HaveHue nogaun, Mm/06 [JI4 c.5 xapra 21]
[J14 ¢ 18 kapta 30]
Ks - nmonpaBounsie ko umments! Ha ionady|[ JI4 ¢ 6 kapra 21]

[ J14 ¢.19 xapra 30]

OnpeneneHue CKOPOCTH Pe3aHus, M\MHH
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Vp=Vi- Ky, M/ Mun 2
Vi - TabNIMYHOE 3HaYCHHE CKOPOCTH pe3BHUs, M/MuH[ JI4, ¢.22 kapra 32]

Ky - monpaBouHbie KOAQPUIIMEHTHI Ha CKOPOCTh pe3anus [ JI4 ¢. 23 kapra 32]

OrnpeneneHue 4acTOThl BpallleHHs IMUHAEIS, N, MUH-1

1000-Vp
np =—— , MUH-1 (3)

KOppeKTI/IpOBKa pvaeTHOﬁ JaCTOTBI  BpalllCHHUA  MIHAHAKIIA 110  I[MACIOPTY
CTaHKa. np — Ny, T.C. OIIPCACICHUC HeﬁCTBHTCHBHOﬁ 9aCTOTHI BpalllCHUA ITMMUHICIIA.

Omnpenenenne AeHCTBUTEIBHON CKOPOCTH pe3anusi, M\MuH.

mD'n
Vs = % =, MM/MUH (4)
1000

Omnpenenenne CKOpOCTH mmoaaqu, Vs MM/ MUH
Vs = S0 - ny, M\Muu (5)
[TpoBepka ycTaHOBIICHHBIX PEKUMOB PE3aHHS
Np < Numn
Np - momuocTs pe3anusi, KBT [ JI4 ¢. 24 xapra 33]
N - MmomHocTh mmuHAensa, KBT
Nun = Nag - n, kBT @)

N3p - MOIIHOCTH  3JIEKTpOABHIraresss TOKapHoro crtanka c¢  YIIY wmom.
16K20D3C5; Nag = 11kBT

N- K.IL1A. cradka (= 0,85)
N =11 0,85=9,35 kBt

OnpeneneHne OCHOBHOTO TEXHOJIOTMYECKOTO BPEMEHM Ha MEPEXOAbl TOKAPHOU
oneparuu ¢ UITY

L.
TOH—%'l—,MI/IH (8)

141



['me L - myTh mpoxoma UHCTPYMEHTA, MM
L=y+1+A, Mm

I'ne y + A — Bpe3anue u nepeder HHCTPYMEHTA, MM
y + A =5..6 MM

| - nuna oGpabaThiBaEMOM TOBEPXHOCTH, MM

[ - KOJIMYECTBO IPOXOJI0B

OmnpenensieM pe:kUMBbI pe3aHus 10 BCeM IepexoiaM onepauuu Tokapuoii ¢ YIIY
Ilepexon 2 Iloape3ats Topen HaYepHO B pasmep 113 mm

t=2 MM
So=S1-ks=0,75 1- 1 -0,7=0,53 mm/06
Vp=V1k=82-1-1-125"-1,2=123 m/mun
= 1000Vp _ 1000123p _scn 0 g
D 3.14:70
n, — Ny (Mo nacnopry cranka ny=500 mun-1)
wDng _ 3.14:70-500

Vs = = 110 m/MuH
1000 1000

Vs = S0 - ny= 0,53 -500 =265 Mmm/mMuH
Np = 4,9 kBT , Nmun=9,35 kBt, T.e Np < Numn pexuMsl pe3aHus

© N o b~ b

OIITUMAJIbHBI

9. Ton =£-i:£- 1=0,15 MuH.
Vs 265

Ilepexon 3 Iloape3ats Topen HAYKUCTO B pa3mep 112 mm

t=1 MM
So=S1- ks= 0,41- 1 =0,41mm/006
Vp=V1k,=94-1 -1,54-1,25 1,2=217 m/muH
T
n, — Na (10 Macnopry cranka 1y =800 MuH-1)
mDny _ 3.14:70-800

Vs = = =176 M/MuH
1000 1000

Vs = S0 - ny= 0,47 -800 =376 Mmm/MuH
Np =5,8 kBT 1.e Np < Numn pexuMbl pe3aHusi ONTUMaTbHbI

N o g b~ k-
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9.

T on =£-i:4—0- 1 =0,11 muH.
Vs 376

Iepexon 4 Touuts noBepxy @24, xornyc P30 rHa P40 u paguycHbIe TEPEXOIBI

HAYUCTO C OCTABJICHUEM IPUITYCKa Ha YUCTOBYIO 00pabOTKY.

1

2
3
4
5.
6
7
8
9

© oN o bk~ wbdhE

t=4wmm (iI=5)
So=S1- k= 0,65 1-1-0.7 =0,46mMMm/06

. Vp=V1k=77-1 -1-1,25=96 m/mMmuu

1000-Vp _ 100096
n, = L P =437 mun-!
mD 3.14-70
n, — Ny (10 Macnopry cranka ny=400 Mun-1)

DNy 3.14-70-400_

. Vs = = = 88 m/MuH

1000 1000

. Vs = S0 -ny= 0,46 -400 =184 mm/mMuH
. Np=49kBT 1.e Np < Nuwmn pexuMbl pe3aHusi ONTUMAJIbHbBI

L ._ 68

. Ton=—-i=—"-5=1,85 mu=n.

Vs 184

t=2mm (i=1)

So=S1- ks=10,75- 1-1-0.7 =0,53mm/00
Vp=V1k,=82-1 -1-1,25=102.5 m/mun
i
n, — Ny (Mo nacnopry cranka ny=400 mun-1)

wDny _ 3.14:70-400_

Vs = = = 88 m/MuH
1000 1000

Vs = S0 - ny= 0,53 -400 =212 Mmm/MuH
Np =4.1 kBT 1.e Np < Nuwn pexuMsl pe3aHusi ONTHMAIbHBI

TOH=£'l‘:2'1:0,46MHH.

Vs 212

Ilepexoxn 5 Touuts noBepxy , koHyc 30 Ha 4091 WM paauyCHBIE MEPEXOMbI

HaA4YHuCTO

t=1 MM
So=S1- ks= 0,47- 1 =0,47mm/00
Vp=V1k,=94-1 -1,54-1,25=181 m/mun
O
n, — Na (10 Macnopry cranka 1y=800 MuH-1)
mDny _ 3.14:70-800_

Vs = = =176 M/MuH
1000 1000
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7. Vs = S0 -ny= 0,47 -800 =376 Mmm/MuH

8. Np=5,8kBT 1.e Np < Numn pexumbl pe3aHusi ONTUMAIbHbI

9. Tom=—-i=22.1=026 mun.
Vs 376

Ilepexox 6 IIpoTounTe KaHaBKy MMUPUHON =3 MM 10 22MM B p-p 80 MM OT
JIE€BOrO TOpIa

1. t=3mm

2. S0=S1-ks=0,75- 1-1-0.7=0,085mm/00 [ JI4, c.17 kapra 29]

3. Vp=V1k,=121-1-1 -1,5-1,1=153 m/mun [ JI4, c.64 kapta 50]

4 n,= 1000Vp _ 1000153p _paq 000 1

nD 3.14-24

5. n, — ny (o macnopTy cTaHka 1ny=1400 mun-1)
6
7
8
9

T-D'n 3.14-24-1400
. Vs = 9 — = 105.5 m/MuH
1000 1000

. Vs =80 -ny= 0,53 -1400 =119 mm/mMuu
. Np=29kBT 1.e Np < Numn pexuMbl pe3aHusi ONTUMAJIbHbBI

. Ton =£-i:i- 1 =0,03 muH.
Vs 119

Ilepexon 7 Hapesats pe3pby M24x 1,5 Ha qymae = 29 Mmm
1. So = P=1.5 mm/06

2. Vp= =118 m/mun
3., = 1000Vp _ 1000-118p _pppee o1

nD 3.14-24
4. n, — ny (10 macmopTy cTanka ny=1400 MuH-1)
5 Vg = TDTa _ 314241400 o0

1000 1000

6. Vs = S0 -ny=1,5-1400 =2100 Mmm/MuH
7. Np=29«kBT 1.e Np < Nuwmn peXuMbl pe3aHusi ONITUMAITbHbI
8. Ton =£'i:3—5'4:O,O7MI/IH.

Vs 2100

OmnpeneauTs CyMMapHOe TEXHOJIOTMYECKOE BpeMsl HA ONepPaluio
To=), To2—7=0,15+0,11+1,85+0,46+0,26+0,03+0,07=2,93 muu
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JIABOPATOPHAS PABOTANe2
IIpoxomxnTebHOCTH PadoThI: 2 Yaca
Tema: IIpoekTHpoBaHue onepanHu, BLINOJHAEMON HA CBEPJINJILHOM cTanke ¢ YITY

Heap padorbl: O3HAKOMUTHCS ¢ OCOOCHHOCTSIMU HOPMHUPOBAHUSL U MTOJIy4EHUS IPAKTUUECKUX
HAaBBIKOB IIPH pacyeTe HOPM BPEMEHU Ha OIlepalnio cBepauibHyro ¢ UIIY.

MaTepnaﬂbﬂoe U JOKYMCHTAIIUOHHOE€ o0ecneyeHue:

HNHCTpyKIUs 10 BBHITIOJIHEHUIO PAOOTHI
Dcku3 feranu
[TacniopTHBIe MaHHbBIE CBepIMIbHOTO cTanka ¢ UITY monenu 2P13502.

HowbhRE

Kanpkynsarop.

VKA3AHUSI HA TOT TEOPETHYECKHH MATEPHUAJ, KOTOPBII

JOJI’KEH BbITh INPOPABOTAH P IMOJATI'OTOBKE K
JJABOPATOPHOM PABOTE Ne2.

1. be3bs3prunbiii, B.®. OCHOBBI TEXHOJOTUM MAIIMHOCTPOCHUS:
y4eOHUK Il BY30B [DIEKTPOHHBINA pecypc]| : yued. — DnekTpoH. naH. — Mocksa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JIOCTyna:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. CunantbeBa H.A. «TexHuueckoe HOPMHpPOBAaHHME Tpylda B
MaIlIMHOCTpOeHUU», M., 1986r.

3. OO01eMalMHOCTPOUTEIbHBIE HOPMATHUBBI BPEMEHU U PEKHUMOB

pe3aHus Il HOpMUPOBaHUS padoT , 4. 1 Dxonomuka, 1990 r.

BBIIIOJIHEHUE PABOTbI
HcxoaHble JaHHBIE:
JleTansb:
Bun 3arotoBku:
Marepuan 3aroToBKH: 'oCT

Macca 3arotroBgu ms= KT

Crioco6 yCTaHOBKM U 3aKPETUICHUS 3aTOTOBKHU:

Yucno neraneit B maptuu :Ng= 100 .
O6uiee konu4yecTBO Nepexo 0B onepanuu N=
OCHOBHOE TEXHOJIOTUYECKOE BpEMS Ha Orepaluio cepiibHyo ¢ YITY.

To= MUH
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1. OnmnpenejieHne MAaIIMHHO- BCIOMOTATEJbLHOT0 BPEMEHH HA OINEPAIHIO
cBepaniabHylo ¢ UITY:
Tme= TmB1+TMBy+TMB3, MUH @
I'ne
TMmB1- BpeMsi Ha OJTHOBPEMEHHOE YCKOPEHUE MEPEMEIICHUEe PabOoYrX OPraHOB CTaHKa
10 OCSIM X U Y; MUH.
TMmB2- BpeMsi Ha TOJIBOJT MHCTPYMEHTA B 30HY PE3aHHUsI 110 OCH Z, MUH.

TMB3- BpeMs YCTAHOBOYHOC, MUH.

Twmei= 0,03* (n+1)+..., Mun (2)
['1ie n- KOJIMYECTBO MEPEXO0JI0B, BBITIOIHIEMbIX OJJHUM HHCTPYMEHTOM
Twmeo= 0,03* nt+..., MUH (3)
TwmBsz= 0,1*N, mun 4)

I'me N- ol1iee KOTU4ecTBO IEPEX0I0B ONEPaIlUH.

2.0mnpenesiene BpeMeHM IHMKJIA ABTOMATHYECKOl PpadoThl CTaHKAa IO

nporpamme:

Tua=To+TwmB, MuH (5)

I'ne To- 0CHOBHOE TEXHOJIOTHUYECKOE BPEMSI HA CBEPJIMIIBbHYIO orepanuio ¢ UITY, mun

3. Omnpenesnenne BO3MOKHOCTH MHOTOCTAHOYHOT0 00CTYKUBAHNS:

_ Toa
SM = (TBy+1 +1) +Kds, e1 (6)

I'ne

TBy — BcromoraTenbHOE BpeMsi Ha YCTAaHOBKY W 3aKpEIUICHHWE 3arOTOBKH, MUH [4.2
kapta 13 ¢.76...78]

K03 - koaddunment nopmanpHOl 3aHsTocTr. | cepmitHoro mpousBoacTBa Kd3 =

0,85
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[Ipuaumaem SM < 3 cTaHKa.

4. Onpenenenne BcnomMorareJabHoro Bpemenu. Ha mnepexpbiBaemoro

BpeMeHeM aBTOMATHYECKOIl padoThl CTaHKA:

Te=TBy+TBon+TBU3M, MHH (7)

I'ne

TBy- BcrioMoraTesibHOE BpeMsi Ha YCTAHOBKY M 3aKPEIICHHE 3arOTOBKH , MUH.

[4.2, kapTa 13, ¢ 76...78]

TBom — BcmoMoraTelibHOE BpeMs CBSI3aHHOE ¢ omepaiueii, muH [4.2, kapta 14 ¢. 79]
Tusm- BcrioMoraTelibHOE BpeMsi , ¢ KOHTPOJBHBIMU H3MepeHusMu [4.2 kapra 15 ¢
84...89]

Teusm= T u3m*i, Mun (8)

I'1e i- KoIMYecTBO OTBEPCTHI OJIMHAKOBOM T'PYIIIHI.

5. OnpenesieHue MTYYHOTO BPpeMEHH

a opr+a tex+aoTJ

Twt= (Tua+Ts+KB)*(1+ m ), MUH 9)
I'ne
KB - koapuruenT BcrmomorareabHOT0 BpeMeHu KB=1
a opr, - %Y OT ONEPaTHUBHOTO BPEMEHU COOTBETCTBEHHO HA OpPraHMU3allOHHOE |,

TEXHOJIOTHYECKOe 00CTy)KHBaHHE pabodero MecTa M Ha OTJBIX JUYHbIC HAJTOOHOCTH
UCTIOTHUTEIIS.
a opr, @ TcX-[ 4.2, kapta 17, c. 91]

a orn- [4.2.K xapTa 18, ¢. 93]
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6.0npe11eJ1eH1/le MOATOTOBHUTEJIBbHO- 3AKJIIOYUTEC/IBHOIO BPEMECHU:

Toz= T3+ T3+ T3 (10)
I'ne
Tn3:- BpeMs Ha OpraHu3alMOHHYIO MOATOTOBKY, MUH
T3, — BpeMs Ha HAJIAJIKy CTaHKa, MIPUCIIOCOOIeHUH, nHCTpyMeHTa U [1Y; Mun
[ 4.2, kapra 24, ¢100]
T3z = Twt- Bpemst Ha TpoOHYI0 00pabOTKY JAeTalld, MUH

7. OnpenejieHHe MTYYHO-KAJIbKYJISIIIHOHHOT0 BPEeMEHU:

e T2
Tmxk=Tmr+ —» MUH (11)

I'ne

no — yucio aeraneut B maptuu; nd = 100 mryk
BOITPOCHI J1JI1s1 CAMOITPOBEPKH

1.0cob6eHHOCTH TPUMEHSIEMBIX MTPUCIIOCOOICHUH SIS KPETUICHHS 3aTOTOBOK Ha
CBEPJIWJIBbHBIX cTaHKax ¢ YITY

2. OCOOCHHOCTH TPHUMEHSEMBIX PEXYIIUX HUHCTPYMEHTOB, MPUMEHSIEMBIX Ha
CBEPJIMJIbHBIX cTaHKax ¢ YITY

3. Kakmwe naBa BapmaHTa TMOCIIEIOBATEIHHOCTH TEPEXOJ0B CBEPIUIBLHOM
omepaluu Bl 3HaeTe?

4. KakoBO OCHOBHOE€ Ha3HAUYECHHE MPEABAPUTEIBHOTO LEHTPUPOBAHUS
OTBEPCTHUH CBEPIMIIBHOM onepaunu ¢ UITY.

5. Kakue oTBepcTHsi (MEHBIIETO MKW OOOJIBIIETO JUaMeTpa)oopadaThIBAlOT B
MEepBYIO O4Yepenb?

6.Kakne MHOTO TIepexoTHbIE TEXHOJIOTUIECKUE MTEPEX0 bl BbI 3HACTE ?

/. IlyTi mOBBIIIIEHUSI TPOU3BOJUTEIBLHOCTU TPYAa U CTOMKOCTH MHCTPYMEHTOB

npu padbote Ha cBepiiliibHOM cTtanke ¢ UITY.
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JIABOPATOPHAS PABOTAN:3

IIpono/KNTENBLHOCTD 3aHATHS ;2 Yyaca

Tema: IIpoexkTupoBanue 3y0o(pe3epHoil onepauuu

Heap 3ansaTus: O3HAKOMUTHCS C METOATUKON MPOCKTHPOBAaHUS 3yOodpe3epHOi
omepalvi U C TMOPAAKOM O(OPMIICHHUS OINEPAMOHHO- TEXHOJOTHYECKOH KapThl
MEXaHU4eCKOl 00paboTKu.

MATEPUAJIBHOE OBECIIEYEHHUE :

1. JlanHble 0 AeTanu uin pabounii yeprex oOpadaTbiIBaeMOM JETalIH.

2. JlaHHbIE O 3aroToBKe(BHU, CIOCOO TMOJYYEHHUs, Macca) WU YepTexK
3arOTOBKH.

3. MapiupyTHbIH TEXHOJOTUYECKUI Mpoliecc 00paboTKU 3aJaHHON JeTalln

4. JlaHHBIE O XapaKTepe omepaiuu (YepHOBas, YUCTOBAs, MIEPOXOBATOCTH,
CTETIeHb TOYHOCTH, THII POU3BOJICTBA U pa3Mep MapTUu 00padaThIBaeMbIX JeTaleh).

5. [TacmopTa u katanoru 3y6000padaThIBAIOIINX CTAHKOB.

6. CrangapTsl HA  PEXKYIIHIA, KOHTPOJIEHO- U3MEPHUTEIHHBIN,
BCIIOMOTaTeIbHBI MHCTPYMEHT U CTAHOYHBIE TIPUCIIOCOOICHUSI.

7. braHK ONepamroHHO- TEXHOJOTHMYECKON KapThl Ha MEXaHHYECKYIO
00paboTKy AeTaH.

8. WN3meputenbHble  WHCTPYMEHTHI-  (HAa3HA4alOTCS MO  YKa3aHUIO
PYKOBOJUTENS).

9.  YeprexHbie MPUHANICKHOCTH- JIMHEWKA, TPEYTONIBHUK, TUPKYIIb U [I.D.

YKA3AHUS HA TOT TEOPETUYECKHH MATEPHAJI, KOTOPBII
JOJI’KEH bbITb ITPOPABOTAH IHPU IHOAT'OTOBKE K
JABOPATOPHOMI PABOTE Ne3.

1. be3bs3piunbiii, B.D. OCHOBBI TEXHOJOTMM MAIIUHOCTPOCHUS:
y4eOHUK N7l BY30B [ DNEKTpOHHBIN pecypc]| : yued. — DnekTpoH. naH. — Mocksa:
MammunocTpoenue, 2018. — 598 C. — Pexum JOCTyna:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. O6paboTtka wmetaiwoB pe3anueMm. CrpaBouHuK TexHonora. Ilon
penakuueit I'.A.MonaxoBa. M. «Mamunoctpoenue» 1974 r.

3. ChopaBouHHMK TexHojora- MamuHoctpoutens. T.1  wu3g.  3-e
nepepadoTaHHOE o1 pexn. I'.A.Kocuiiogo, P.K.Muepsikona. M.
«MammHocTpoerue» 1972

4, CnopaBouHHMK  TEXHOJOTa-  MAIIMHOCTpOWTENs, T.2  u31.3
nepepadboranHoe noa ped. A.H. Manosa, M., 1972.

d. OO0uIeMamMHOCTPOUTENBHBIE HOPMATUBBI DPEKMMOB PE3aHUS IS

TEXHOJIOTUYECKOTO HOPMHUPOBaHUS pabOT Ha METaUI0 PEXYIIUX CTaHKaXx.
3y0ope3Hble, TOPU30HTAJIbHO- PACTOYHBIC, PE3bOOHAKATHBIE U OTPE3HBIE CTAHKH,
M.,1974.
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6. OO6uieMalMHOCTPOUTENIbHBIE HOPMATHBBI BpeMeHu (/s maHHOrO
TUIIA IPOU3BOJICTBA).

1. B.B.lanunesckui. TexHonorus MamumHocTpoeHus, M., »Bpiciias
mKoJyay», 1977

OBIIME M TEOPETUYECKHE TIOJIOXEHUSA IIO TEME
JJIABOPATOPHOM PABOTBHI.

Brei6op metona 06paboTku 3y0UaThiX KOJIEC HaXOAMTCS B HEMOCPEICTBEHHOM
3aBUCUMOCTH OT YCTAaHOBJICHHOW HOPMBI TOYHOCTH PA3IUYHBIX MX JJICMEHTOB, a TaK
e OT OCHOBHBIX TpeOOBaHUH K MepeayaM B MPOIECCe IKCILTyaTallHH.

3ybuaThie Kojeca 00pabaThIBalOT HAa pa3HOOOpPa3HBIX 3y0000padaThIBAIOIITUX
cTaHkax. 3yObsl Ha Kojiecax Hape3arT JBYMs CIIOCOOAMHU: HaKaThIBaeM M OOKATKOM.
3yOoHape3aHue CrocoO0M KOMUPOBAHHMS MOYKHO HMCIIOJIHHUTH: ITOCJICI0BATEIbHBIM
Hape3aHWeM KaXKJIoTo 3y0a Kojieca MOIyJIbHOW JUCKOBOHM MM MasIblieBO (ppe3oit Ha
YHHUBEpPCAIHbHOM (PpE3epHOM CTaHKE, OJHOBPEMEHHO JOJIOJCHHEM BCEX 3yObeB
KoJIeca, OJHOBPEMCHHBIM IMPOTSATHBAaHHEM BCEX 3YObEB Kojeca, KPYTrOBBIM
npotsiruBanueM. Croco0 KOMMpPOBaHUS TNPUMEHSETCS TJIaBHBIM 00pa3oM IMpu
M3TOTOBJICHUHU 3yOUaTBIX KOJIEC HEBBICOKOW TOYHOCTH.

CoBpeMEHHBIM, TOYHBIM U TPOU3BOJIUTEIBHBIM CIIOCOOOM HM3TOTOBIICHUS
3y04aThIX KOJIEC SIBIIICTCS Hape3aHHe 3yObeB MO CHOCOOYy OOKATKH YEpPBSIYHOM
dbpe3oit, KPyriasiM JT0N0SIKOM, TPUOSHKOM, 3yOOCTpOTalbHBIMU pPE3IaMH, PE3I[OBOM
TOJIOBKOM, HAaKaThIBAHWEM 3yO4YaThIMU BaJIUKAMH.

®peszepoBaHne 3yObEB IMIMHAPUYECKUX KOJEC M PEEeK JHUCKOBBIMU U
MajgblIeBEIMH  MOAYJIbHBIMH  (pe3aMu  MPEACTaBIsieT Cco00l  pa3HOBUIHOCTH
daconnoro (dpe3epoBanusa. Takol Crmocod MNPUMEHSIOT B CIMHUYHOM |
MEJKOCEPHITHOM TIPOU3BOJICTBE. B COBPEMEHHOM MAIIMHOCTPOECHUN TMPUMEHSIOT
3y00/10JI0€KHBIE CTAaHKH, MPOU3BOJUTEIHLHOCTh KOTOPHIX 3HAYUTEIHHO BHINIE, YEeM

npu Hape3aHun 3yObeB Ha (dpe3epHbIX cTaHkKax. DpeszepoBaHue 3yObeB
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WIMHIPUYECKUX KOJIEC YEpBSIYHBIMU (ppezaMu Hanboiiee MIMPOKO MPUMEHSIOTCA B
MPOMBIIIIICHHOCTH.

Ha 3y0odpesepHbix cTaHKax MOXKHO NPOU3BOAUTH Hape3aHUe 3yObeB
MOMYyTHBIM M BCTPEUHBIM (pe3epoBaHHe; TPU ITOM TMOMYyTHOE (pe3epoBaHue
spdexTuBHEE, T.K. OHO oOecreunBaer Oosee OnaronpusTHbIC yCIIOBUSA
CTPY’KKOOOpa30BaHus, MEHbIIIEE KOJICOAHUs CUJI PE3aHMsl, MEHBIINE BUOpalMu NpU
pe3aHuM, YTO TMOBBIMIAET CTOMKOCTh MHCTPYMEHTAa M KauyecTBO oOpabaThiBaeMOM
TIOBEPXHOCTH.

UepBsunbiMu  (hpe3aMu  HaApe3aloT Kak TMpsMble, TaK W KOChIe 3yObs
MUIMHAPUYIECKUX KoJec. J{ms o0paboTKku KOHMYECKHX 3y0UaThiX KOJIEeC MPUMEHSIOT
3yOOCTpOTanbHbIe CTaHKH, pabOTaroIIMe MO0 METOAY OOKATKU OJTHOBPEMEHHO JBYMS

pe3laMHu.

HHOPAJOK BBIITIOJIHEHUA PABOTHI

1. Pazpaborars omepaiuio mo o006paboTke 3yObeB 3aJaHHOW JCTalu C
3aroJIHEHUEM ONEePAllMOHHO- TEXHOJIOTHYECKOM KapThI.

2. N3yuuTh UCXOMHBIE TAaHHBIE O JI€TaJH, 3aTOTOBKE, XapaKTepe ornepaiuu
Y BHECTH MX B OTNEPAIIMOHHO- TEXHOJIOTHYECKYIO KapTy.

3. Jlate KpaTkoe 0OOCHOBaHWE MeaoAa OO0paOOTKHM 3yObeB 3aJaHHOM
netanmu. ChopmynupoBaTh HAaMMEHOBAaHUE OTEPAIMUd M YCTAHOBUTH €€ COACpIKaHUE
(KOTMYECTBO YCTAaHOBOK, MEPEXOA0B, MPOXOIOB);

4. 3amnucaTh B ONEPAIMOHHO- TEXHOJOTHYECKYIO KapTy.

o. BreiOpate 00o0pymoBaHHME, TEXHOJOTHYECKYI0 OCHACTKY , PEXYIIHA
WHCTPYMEHT W JaTh KpaTkoe oOocHoBaHWME uX BbIOOpa. [Ipm BeIOOpEe cTaHka
HE00X0IMMO OOpaTUTh BHUMAHUE Ha TOYHOCTH 00paOOTKHU 3yObeB 3aJaHHOU JCTaln
U TOYHOCTh , KOTOPYIO MOXET OOECHeunTh BBIOPAHHBIA CTAaHOK, a TaK e
MUHUMAJIbHBIE W MaKCHUMaJbHBIC pa3Mephl W MONIYJbh 3yObeB 3aJlaHHOW JeTallu.
VYcTaHOBKAa M 3aKpeIUIeHHWE JeTald Ha CTaHKE MPOW3BOJIUTCS , BHEIOOP KOTOPOTO

3aBUCUT OT 0a3UPYIOIIUX MMOBEPXHOCTEH oOpabaThiBaeMoil netanu. Eciu ycraHoBka
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JeTaJIA MPOU3BOAUTCS MO OTBEPCTHUIO, TO B KAYECTBE MPHUCIOCOOIECHUS HEOOXOAMMO
BbIOpATh JKECTKYI0 M Pa3KUMHYI0 ONPABKY C IMHEBMO- WM THIPONPPHUBOJIOM (B
3aBUCUMOCTH OT KOHCTPYKUMHM cTaHKa). [Ipu yCTaHOBKE JeTanu B LEHTpax
MPUCTIOCOOJICHUEM MOTYT CIY)XHTh LIEHTPa C IMOBOAKOBBIM YCTpoilcTBOM. BniOop
PEXYLIEro MHCTPYMEHTa 3aBHCHUT OT CTENEHHM TOYHOCTH 3yObeB 0OpabaThiBaeMoi
JeTald W BEJIMYMHBI MOIyJs. BcrmoMoraTenbHbIE MHCTPYMEHT BbIOMpaeTcs B
3aBHCHMOCTH OT MOCAJ0YHOIO0 MECTA CTaHKAa U MOCAJ0YHOIO OTBEPCTUS PEKYILIETO
UHCTpyMEHTa. V3MepuTenbHbIE HHCTPYMEHT BBIOMpAaeTCsl B 3aBUCUMOCTH  OT
KOHTPOJIMPYEMBIX ITapaMETPOB 3yOUaTHOro KoJieca.

6.  BbImonHUTH ONEpalMOHHO- TEXHOJIOTMYECKUH 3CKU3 Ha KapTe 3CKU30B U
cxeM B cooTBeTcTBUU ¢ TpeboBanusamu ['OCTa 3.1104-88.

7.  BoiOparh pexxuMbl pe3aHusi, ONEpalyio U 3aHECTH UX B ONEpPallMOHHO-

TEXHOJOTHYECKYIO KapTy.

BOIIPOCHI I CAMOIIPOBEPKHA

1. Kaxkue BbI 3HaeTe METOIbI 0OPAOOTKH 3yObeB 3y0UaThIX Kojiec?
2. JlaliTe TEXHOJIOTHUECKYIO XapaKTEPUCTUKY 00pabOTKH 3yObeB 3y0UaThIX

KoJIec Ha 3y0o(hpe3epHOM CTaHKE.

3.  Ilepeumciure  MOPSIOK  Ha3HAYEHHS  PCKUMOB  pe3aHHS  Ha
3y0odpesepoBaHue.
4.  HazoBuTe oOCHOBHBIC TpeOOBaHHMS K BBIIIOJHCHHIO OIEPAIl[MOHHO-

TE€XHOJIOTUYECKHUX ICKU30B.
o. Ha3zoBute oOCHOBHBIE TpeOOBaHUS K 3aMOJIHEHUIO ONEPALMOHHO-

TCXHOJIOTMYCCKHUX KapT.

JOMAIIHEE 3AJIAHUE
1.3akoHunTh OpopMIICHHUE OTUETA K TaDOpaTOPHOI padoTe.
2.I1oAroTOBUTHCS K 3aIIUTE OTYETA IO JabopaTopHOIt padoTe.

3. IIoBTOpUTH TEOPETUUECKUI MATEPHUIIA, U3YUCHHBIN HA MPEIBIIYIINX YPOKaX.
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Tabnuma 1 — UcMxoanbie nanHbie K 1abopaTopHOi paboTe Ne3

Ne ITapameTtpsl Macca | MarepuaJj geraiau ITapamerpsr | Huciao

Bap. | KoJeca M,Kr (ppesnbl 3aX0/10B
m, |z l, O, Mmm | L,
MM MM MM

1 4 30 |25 |2 Cranps 40 HB180 90 90 1

2 4 40 130 |2,5 Cranps 50 HB200 90 90 2

3 6 50 |30 |3 Crans 45SHB180 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 |30 3 HB 200 112 112 1

8 6 60 |40 4 HB 180 112 112 2

IIpumeuyanue: YCTaHOBKA JETAJIEN HA ONMPABKE C KPEIUIEHUEM TaKOW U IMOIKUMOM

OINPaBKU LIEHTPOM. YHMCIO OJHOBPEMEHHO YCTAHABIMBAEMBIX ACTAICH = 5 IITYK.

Marepuan ¢pessl: cranb POMS.

Cxema ortuyera

: 3anonuuTth Qopmy otuera mo stanam «CopepkaHue U MOPSIOK

BBIITOJIHCHU A pa60TI>I)>. K OTYCTY IIPHUKIAABIBACTCA OIICPAINHMOHHO- TCXHOJOINICCKasid

KapTa € 3CKHM30M Ha PaCCMAaTpUBACMYIO OIICPALHUIO.

MPUMEP BbIINOJHUS JIABOPATOPHOM PABOTHI Ne3

Tema: [IpoexTupoBanue 3ydoodpe3epHoil onepauu

Heab 3ansaTusi: O3HAKOMHUTBCS C METOATHUKOW IPOCKTUPOBAHUS 3yO0odpe3epHOM

orcpannu M C IIOPAAKOM O(l)OpMJ'IeHI/IH OoIIcpamnuOHHO- TEXHOJIOTUYSCKOM KapThbl

MEXaHHUYECKO 00pabOTKH.
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MarepuajbHoe odecnieueHue :

1. JlanHbIe O NeTanu Uiy pabouuii yepTesxk oOpabaThiBaeMOl JeTain- Ball
IIECTEPHS.
2. JlaHHbIE O 3aroToBKe(BUJ, CIOCOO TMOJYyYEHHUs, Macca) WU YepTex

3arOTOBKH- Y€PTEK 3arOTOBKH.

3. MapipyTHbIH TEXHOJOTHUUECKHH Ipolecc 00pabOTKU 3a1laHHOM JeTaln-
mapipytHas texnosorus KIIT 01 101.00030.

4.  JlaHBIE O XapaKTepe omepaiuu (YepHOBas, YUCTOBAs, MIEPOXOBATOCTH,
CTETIeHb TOYHOCTH, THII TPOU3BOJICTBA U pa3Mep MapTur o0padbaThIBaeMbIX JETaeH)-
yepHoBasi o0paboTka 3yObeB; IMIEPOXOBATOCTh RadS, 8-1 cTenmeHb TOYHOCTH; THII
IPOU3BOJCTBA- CEpUITHOE; pazMepbl napThu — 150 mTyK.

5. [TacmopTa u katanoru 3y6000padaThIBAIOIINX CTAHKOB.

6. CranmapTl Ha  peXymHUA , KOHTPOJIBHO-  H3MEPHUTEIHHBIN,
BCIIOMOTATEIbHBIA HHCTPYMEHT M CTAHOYHBIE MTPUCTIOCOOJICHHUS.

7. bnank omnepalnroHHO- TEXHOJIOTHYECKOM KapThl Ha MEXaHUYECKYIO

00paboTKy AeTaH.

8. WN3meputenbHble  WHCTPYMEHTHI-  (HAa3HA4alOTCS IO  YKa3aHUIO
PYKOBOJUTENS).
Q. YeprexHble MPUHAIIICKHOCTH- JIMHEWKA, TPEYTOIBHUK, IUPKYIIb U JI.D.

OTYET IO TIPAKTUYECKOMY 3AHATUIO

HaumeHnoBaHue xerajiu Tun npoussoacTea Pa3zmep

NapTHH, T

Ban — mecrtepns Cepuiinblii 150
Meton [lo TexHoNOrMYeckoMy IMpoueccy MpeaycMaTpuBaeTcs 00paboTka
00padoTKH CBIPBIX 3yObeB 8- i CTENIEHN TOYHOCTH.

3y0beB WM ero | B cepuwifHOM THIe TpOW3BOJCTBA 3yObsi MOTYT OBITH IOTYYEHBI
KpaTKoe 3y0o(dpe3epoBanremM, Kak HanboJiee MPOU3BOIUTEILHBIM METOIOM.

odocHoBanue | C y4yeTOM TOYHOCTH OOpaOOTKH , KaueCTBa MOBEPXHOCTU U MOIYJIS
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3yObeB  TEXHOJOTHYECKUM IPOIIECCOM IMPEeAyCMAaTPUBACTCS JIBE
3ybodpesepHble omepanuu: yepHoBas (4.4 kapta 2); I AaHHOMN

pa3pabOTKKU NpUMEHSETCs YUepHOBas 3yoo(dpesepHast omneparus

Ob6opynoBanue

Hcxonst w3 rabapuToB JAeTajad, MOIYyIs 3yObeB
oOpabaTbiBaeMON J€Talu U TOYHOCTU O0OpabOTKM Ha
3y0odpesepHoM cTaHke MoJ. SA326 BBINOJHEHUE
4epHOBOM 00paboTKM 3yOheB BO3MOXHA. ['pymma

cranka 3 (kapra 1)4.4

IMpucnocodaenust

[ToBogkoBOoe ¢ 1HeHTpamu, THUAPODGUIIUPOBAHHOE

(MpUHAJIEKHOCTh CTAaHKA)

Pexymiero

B KaueCTBE  PEeXKYIIEro WHCTPYMEHTA
PUMEHSETCS YepBsuHas MoayJbHas ¢pesa = §,
kinacc ToyHoctu C, ymcno 3axonoB K=2, wu3
osicTpopexytei cranu P18, Iu= 140 mm, = 40
MM =9, =50mn0 I'OCT 9324-88.

KonTposbHo-

H3MEPUTECJIBHOI0

3y6omep cmemienust HI[- 1 AB I'OCT 4446-88

BBIBOP U KPATKOE OBOCHOBAHMUE

NMHCTPYMEHTA

BcnomorarensHoro | OmpaBka s ¢pe3bl  ¢@  1MOCagOYHOTO

oTBepcTHs 40 MM.

BbBIBOP PEXKUMA PE3AHUSA U PACHET HOPMbI BPEMEHHU .

Bri6op pesxxuma pesanus [4.5]

1. ITo kapte 1 B 3aBUCMMOCTHM OT MOIIHOCTH 3JICKTPOJIBUTATENSl CTaHKa

ompeAeisaoT rpymnmny cTraHkoB. CTaHok 5A326 MOIIHOCTBIO D3JIEKTPOIBUIATEIIS

rnaBHoro npuBosia N=7 kBT , oTHOCUTCS K 3 TpyIINe CTAHKOB.

2. Omnpenensercs BennuuHa mogaud SO mm/ 06 . HopmatuBHas BenmmanHa

nmomaun SO = 2 mM/ 00 (kapta 3) IlompaBounbie KOdhHUIMEHTH HA TOHAYY IS

M3MEHEHHBIX YCIOBUH pabOThl B 3aBUCUMOCTH : - OT MEXaHUYECKOU XapaKTEPUCTUKU

cragka Kms=1
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Ot yrna nakyiona 3y6a Kfs = 0,75
Torma So = So.u.* Kms* Kfs=2,1*0,75=1,5 mM/00
KoppekTupyercs nogayda 1o nacopTy CTaHKa:
So = 1,5 MmM/00
3. Omnpenensiercs ckopocthb pezanust V= 30 m/MuH
MormtHocTs noTpeOHas Ha pe3anue N pe3 (kapta 4)
HopmartuBHas MoIHOCTG , moTpebHast pe3anue: Npe3= 1,2 kBT
[lonnpaBouHble KOAPGULIMEHTHI Ha PEXKUMBI pe3aHusl [JIs1 M3MEHEHHBIX YCJIOBHM
paboThl B 3aBUCUMOCTH OT:
— Mexanunueckoit xapakrepuctuku cranu Kmv= Kmny=1
— KomugecTBo oceBbix nepemenienniit Kwv= Kwy =1,1
— VYrna Hakiona 3yobeB koneca KFv=Kfn=1
— Komnuectsa npoxonoB Kv=Ky =1
Torna
V=VH * Kmv *Kwv* Kgv * Kv = 30*1*1,1*1*1=33 m/mun
N= Nu* Kmy * Kwy * KB * Ky =1,2*%1%1*%1*=1,32
4, [lo ycTaHOBIEHHOW CKOPOCTH PE3aHMs OMPEACNSIETCS YUCIO 000POTOB
bpe3sr:
n =(V *1000)/(r* Tn)= (33*1000)/(3,14*140)= 72.8 00\MuH.
rae Jlu- HapyXHbI 1rameTp Gpesbl, MM.
S. HalinenHoe 4nciio 0O0OpPOTOB KOPPEKTHPYETCS MO MACHOPTy CTaHKa
UIIoA0MpacTCs ero OmKaniee 3HaUYCHUE:
Ny= 80 06/MHUH.
dakTuyeckas CKOpOCTh PE3aHMsI paBHa:
V o= (m *Au*n np)/1000=(3,14*140*800)/1000=35 m/MHUH.
6. [IpousBoauTCS NpOBEPKA BHIOPAHHOIO PEXUMA IO MOLIHOCTH.
Heo6xoammast MOIITHOCTE Ha MPUBOJIE CTaHKA!
Nrp= Npe3/n, k Br

Jlns 3y6odpesepHoro cranka mof. SA326 = 0,5, toraa:
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Nmop = 1,2/0,5=2,4 kBt
MOIIHOCTh 3JEKTPOABUTATEINS TJIABHOTO ABMKEHHUS cTtaHka 7/ kBT.M3 aroro
BUJIHO, YTO BBIOpAaHHBIA pEXUM pe3aHus Ha 3yOodpesepHoM crTaHke moia. SA326
OCYIIIECTBUM.
OrnpeneneHne OCHOBHOT'O TeXHOIA0rn4Yeckoro Bpemenu (To)
To= ((L+Ly)* z) /(n*S0*K), MuH.
['me L — nmuHa Hape3aeMoro KoJjieca, MM
L:-BenuumnHa Bpe3aHus u nepedera Gppessl, MM;
Z -4ucio 3yObeB Hape3aeMoro KoJjeca;
S0 -mojiayua 3a 0JIUH 000POT HApPE3aeMoro Kojeca, MM/ 00
N - 9ucIio 3axoa0B (ppe3nl, 00/MUH
K - urcio 3ax010B Gpe3bl

Torna: To= ((75+56)*14)/(80*1,5*2)=7,6 muH.
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Ipunoxenue 1

MHUHUCTEPCTBO HAYKHU U BBICHIETI'O OBPA3OBAHMUS PO

OI'BOY BO «bpsHCKHIi TOCYy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET

15.02.08

AKYPHAJI

71a00paTOPHBIX U MPAKTUUYECKUX padboT

no gucuuruinHe OI1.08 TexHonorus MalMHOCTPOCHUS

I'pynna O-19-TM-CITIO OuHoe oT/IE/I€eHHE
Oobyuarwmmiics N.N.UBanoB
IIpenoxaBarteJb JIL.M.Kypamosa
Ounenka

Jlara

Bpsuck, 2019
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MHUHUCTEPCTBO HAYKHA U BBICHIET'O OBPA3OBAHUA P®
OI'bOY BO «bpsHCKHI roCy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET)
(BI'TY)

[Nomrexumueckuit komwtemk ([IK BI'TY)

YTBEPX/AIO
Hupexrop IIK BI'TY

B.M.Majaiesko

«30» 08. 2019 r.

METOANYECKHUE YKA3ZAHUA
K BBINOJTHEHH IO KOHTPOJIbHBIX PA00T 10 IMCUMILIHHE
«TEXHOJIOTUA MAHIMHOCTPOEHMUS»

AJIHA CTYACHTOB 3209HOI0 OTACJICHUA

no cneyuanvnocmu 15.02.08

«Texnonozusn MAWMUHROCMPOCHUA))

2019 r.
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. O0uue noaoXKeHus

. TpebGoBanus Kk 00beMy, 0QOPMIIEHHIO U CPOKAM BBITTOJIHEHHUS
KOHTPOJIbHBIX padOT

. CIIMCOK MCOJIB30BAHHON JTUTEPATYPbI

. Meroanueckue yka3zaHus MO BBIMOJHEHUIO KOHTPOJIbHON
paboTtsl Nel

. Tabnuiia UCXOIHBIX TAHHBIX JJIS1 BBIMOJIHEHUSI KOHTPOJIbHON
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1.OBIUE ITOJIOKEHU A

Jucuunnuaa TexHoJIorus MalMHOCTPOCHUS» MNPEAYyCMAaTPUBAET HU3YUEHHUE
OCHOB TEXHOJIOTUM MAIIMHOCTPOEHUS U TEXHUYECKOrO HOPMHUPOBAHUS TPYHAOBBIX
3aTpar, TEXHOJOTUM W3TOTOBJIEHUS THUIOBBIX JETaJe MalllvH, COOPKH W3JEIUH, a
TaK)K€ METOJIMKH HOPMHUPOBAHUS padoT.

N3yuenne maTepuana A0JKHO OBITh YBSI3aHO C BOIIPOCAMH YCKOPEHUS HAYYHO-
TEXHUUYECKOr0 Mporpecca B MAIIMHOCTPOCHWH, MOBBIIIEHUS KauecTBa MPOAYKIIHH,
MPOU3BOJUTEILHOCTA TPYyJa M CHIDKCHHUSI CEOCCTOMMOCTH M3TOTOBJICHUS U3JCIHM,
UMETh MPAKTHYECKYIO0 HAIPABICHHOCTh U MPOBOJUTHCS HA YPOBHE COBPEMEHHOIO
COCTOSIHMSI HAYKH U TEXHHUKH.

B pe3ynbprare nzyueHus: JUCIUILIIMHBI CTYI€HT-3a04UHUK
TOJIKEH 3HAMD '

- croco0bl oOecnieueHust 3aJJaHHON TOYHOCTH U3TOTOBIICHUS JIeTale;

- TE€XHOJOTUYECKHUE MPOLIECCHI TPOU3BOACTBA TUIIOBBIX JETAJICH U Y3JIOB
MalIlIVH.

JOJKEH yMemb:

- IPUMEHSTh METOJIUKY OTPaOOTKH JeTallel Ha TEXHOJOTUYHOCTD;

- IIPUMEHATh METOAUKY IIPOCKTUPOBAHUSI OTIEPALINA;

- IIPOEKTUPOBATH YYACTKA MEXAHUYECKUX LIEXOB;

— VCIIOJIb30BATh METOJAUKY HOPMUPOBAHUS TPYAOBBIX ITPOLECCOB.

[{esp JaHHBIX METOAMYECKUX YKA3aHUM — MOMOYb CTYJCHTaM B OpPraHU3alUH
CaMOCTOSITEILHOIO M3YYEHHUsI MaTepuasa, IpeayCMOTPEHHOTO MPOrpaMMoOiN Kypca ¢
HAaUMEHBIIMMHU 3aTpaTaMu BpeMeHu. HM3ydas Kypce, CTYyHEHT [OIKEH YMETh
MPUMEHATh 3TOT MaTepUall IMPU MPOEKTUPOBAHUM TEXHOJIOTMYECKUX IPOLIECCOB U
BBITTOJIHEHUU KOHTPOJIBHBIX Pa0oT.

OCHOBHBIM METOJIOM M3Y4YE€HHUs Y4YEeOHOTO MaTepuayia, MpPeayCMOTPEHHOTO

MpOrpaMMOM, SIBIIIETCSI caMmocToATeNbHas pabota. Ilpu »ToM 1 mOJMHOTO M
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YCIIEIHOTO YCBOEHUS JUCUUILUIMHBI MPEAYCMATPUBAIOTCS CICAYIOLIUE BHUJbI
3aHSTUM:
- CaMOCTOSITEIbHOE BHITIOJIHEHUE KOHTPOJILHON paboTHhI;
— BBITIOJIHEHUE JTAOOPATOPHO-TIPAKTUIECKUX PAdOT;
- npopaboTKa MaTepualia o OCHOBHBIM BOIIPOCaM Kypca Ha 0030pHBIX,
YCTAaHOBOYHBIX JIEKITUSAX U KOHCYJITAIUAX B TEUEHUH Y4€OHOIO TOJla WJIK B TIEPUOT

Ha60paTOpHO-BKSaMeHaHHOHHOﬁ CCCCHH.
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2. TPEBOBAHUA K OB BEMY, O®OPMJIEHUIO U CPOKAM
BBINOJHEHUSA KOHTPOJIbHOM PABOThHI

B cootBeTcTBUM C y4e€OHBIM IUIAHOM CTYJIEHT JIOJKEH BBINOJHUTH
KOHTpOJIbHYIO0 paboTy. KoHTposibHBIE 3adaHus cocTaBieHbl B 50 BapuaHTax H
BBIOMPAIOTCS CTYICHTOM 10 2-M mocieqHuM Iudpam mudpa u3 Tabauibl BApUAHTOB
KOHTPOJIBHBIX 3a1aHui (cM. Tabnuiry 1).

3auTeHHBIMH CUYUTAIOTCSI KOHTPOJIbHBIE Pa0bOTHI, KOTOPhIE MPEACTaBICHHI B
MOJIHOM 00BheME U B KOTOPBIX He MeHee 80% MpaBUIIbHO BBIITOJTHEHHBIX 3aJaHUM.

PabGoTel, HE COOTBETCTBYIOIIME HA3BAaHHBIM KPUTEPHUAM, a TAKKE HMEIOIINE
SIBHBIC TMPU3HAKU KOMHMPOBAHUS YYXKOTO BapUaHTA, HE PEICH3UPYIOTCS, MOJTYyYaroT
onieHky «HE3AYET» u BO3BpalialoTcs CTyJACHTY Ha IEPepadboTKYy.

OTtperneH3upoBaHHbIE KOHTPOJIbHBIE PA0OThI XPAHSITCS Y CTYJIGHTOB U CIAIOTCS
IpernojaBaTealo Ha »JK3aMeHe, mpuyeM paboTa AODKHA OBbITh HCIpaBieHA U
JOTIOJIHEHA B COOTBETCTBUHM C 3aMEUaHUSIMU PELICH3EHTA.

KonTponbHble paboOThl JTOJDKHBI HUMETh MOSICHUTEIBHYIO 3alUCKy H
rpauuecKyro 4acTh, KOTOPbIE MOTYT OBITh BBIMIOJHEHBI OT PYKU IIAPUKOBON PYUKOU
YEepHOTO IIBETa C UCIOJIb30BAaHUEM YEPTEKHBIX MPUHAIJICKHOCTEH, JHO0 C
UCIIOJIb30BAHUEM MIEPCOHATBHOTO KOMIIBIOTEPA B pacrieyaTaHHOM BUJIE.

[losicHuTenbHast 3amuMcka KOHTPOJBHOM paloThl JODKHA  YIOBIETBOPSTH
CJIEIYIONINM TPeOOBaHUSM:

1) dbopMa MOSICHUTETHHON 3aMHUCKW — CTAHIAPTHBIA JIMCT Mucued Oymaru
dopmara A4 (11) (pasmep 297 x210 mm);

2)  KaXIbIi JIUCT TOSCHUTCIHHON 3amUCKH JOJDKCH HMETh pPaMKy |
OCHOBHY10 Hajnuch coriaacHo Tpedosanusim ECKJI, 'OCT 2.104-68 (dbopma 2, 2a);
TEKCT BBINOJHAETCS OT PYKH, MO0 ¢ ucnoias3oBanueM [IK Ha ogHOl cTOpoHE nucTa
gyeTko u akkypatHo, mo ['OCT 2.105-79 «OOmmue TtpeGoBaHHS K TEKCTOBBIM
nokymentam» u ['OCT 2.106-68 «TekcTtoBele HOKYMEHTB». B Tekcre He

JOIyCKAIOTCSl COKPAILICHUS, 3a UCKIIOYEHUEM COKpalleHui, yctaHoBieHHbIX ['OCT

2.316-68;
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3)  3HauYCHHS CUMBOJIOB, KOX(POUIIMEHTOB M JPYTUX CIPABOYHBIX YHCEI,
BXOJAIIMX B (POPMyIly, MPUBOIATCS HEMOCPEACTBEHHO MOJ (opMysol. 3HaYeHUe
KQKJOr0 CUMBOJIA J1a€TCAd B TOW IOCIENOBAaTEIbHOCTH, B KAaKOM OHO NMPUBEJIECHO B
dopmyiie. [lepBas cTpoka paciiupoBKH T0KHA HAUMHATHCS CO CIIOBA «20e»;

4)  Bce TMOMCIICHHBIC B 3alKMCKEe WUIIOCTPALUU, YEPTEHKU W ICKHU3BI
BBINONIHAIOTCS ¢ coOmogeHueM TpeboBanuit ECKJ[ u Hymepyrorca apabckumu
mudpamMu B mpenenax pasjena WM 3amuckd. B TekcTe 3amuckd Ha HUX JAl0TCA
CCBUIKH.

I'paduueckass yacTe mMepBOM KOHTPOJBHOW palbOThl COCTaBISIET UEPTEX
3aroTOBKH, BTOPOW — OMepalMOHHbIe ACKU3bl. TeXHOIOrnuecKas: 4acTh KOHTPOJIbHOU

pabotel No2 oopmiisieTcss B MapIIPYTHBIX U ONEPAIMOHHBIX KapTax.

3. CIHCOK MCIIOJIb30BAHHOM JIMTEPATYPHI

OCHOBHAAA

1. HanuneBckuii B.B. Texnomnorus mammHoctpoeHus. — M.: Beictras mkona, 2019.

2. Knenuko B.B., boapoB A.H. Texnomorust mamunoctpoenus. - M.: ®OPYM-
NHO®OPA-M, 2020.

3. KoBmoB A.H. Texnonorus mamuHocTpoenus. — M.: Mamunoctpoenne,2019.

4. TlamkeBny M.®. u gp. TexHonmoruss MmamuHOCTpoeHus. — MuHck.: HoBoe
3nanue, 2020.

5. CunantbeBa H.A., ManunoBckuii B.P. Texuuueckoe HOpMUpoBaHuUE Tpyia

B MammuHOCTpoeHuu. — M.: Mammunoctpoenue, 1920.

JOHOJHUTEJIbHAS

1. lensprar FKO.M. COopHMK 3agady M YNpPaXHEHUM MO TEXHOJOTUU
MammrHoCTpoeHud. — M.: Beicuias mkoda, 1986.

2. Hepsoun A.A., Octep3on M.A. TexHonorus U3roToBJICHUS JE€TalIeid Ha
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crankax UIIY u B I'TIC. — M.: Mamunoctpoenue, 1989.

3. HoOpeinneB  W.C.  KypcoBoe mnpoeKkTHpoBaHHE TIO  MPEAMETY
«Texnonorust mammHOCTpOEeHUS». — M.: MammHocTtpoeHnue, 1985.

4, Maranun AA. TexHoorus MalIUHOCTPOEHMUS. — JL.:
Mammunoctpoenue, 1985.

S. Hedenos H.A. /luniaoMHOe NMPOEKTUPOBAaHUE B MAIIMHOCTPOUTEIBHBIX
TeXHUKyMax. — M.: Beiciias mkomna, 1986.

6. Hedenor H.A., Ocunos K.A. COopHUK 3a71a4 U TPUMEPOB IO PE3aHUIO
METAJIOB U PEXKYIIEMY UHCTPYMEHTY. — M.: Mamunoctpoenue, 1990.

7. Craponybuesa B.C. COopHUK 3a71a4 MO TEXHUYECKOMY HOPMHUPOBAHUIO

B MalIMHOCTpOoeHUU. — M.: Mamunoctpoenue, 1974.

CIIPABOYHASA

1 Kocunosa A.I'. u np. Tounocts 00pabOTKH, 3aTOTOBKH U MPHUIYCKH B
MamuHocTpoeHuu. CripaBoUYHUK TeXHoJiora. — M.: MammuHoctpoenue, 1976.

2 MayioB A.H. CropaBouHMK TEXHOJOTa MAIIMHOCTpoUTENsA. — M.:
Mammunoctpoenue, 1973.

3 O6pabotka wMeTamioB pe3anueM. CnpaBounuk TexHojora. (Ilox
penakuueit Monaxosa ['.A.) — M.: MamunocTtpoenue, 1974.

4 O6paboTtka w™etamioB pe3anueMm. CnpaBounuk TtexHonora. (Ilofg
penakuueit [lanosa A.A.) — M.: Mammnoctpoenue, 1988.

) OO0ueMammMHOCTPOUTETbHBIE HOPMATHUBBI BPEMEHH U PEKUMOB pe3aHUs
JUIST. HOPMHPOBaHUsI Pa0OT, BBIMIOJHAEMBIX HAa YHUBEPCAIBHBIX U MHOTOIIEIEBBIX
CTaHKaX C YUCJIOBBIM MporpaMmHubIM yrpaienuem. Y.1 u I1 - M.: Dxonomuka, 1990
r.

6 OOuIeMamMHOCTPOUTEBFHBIE HOPMATHUBBI  PEKUMOB  PE3aHUS IS
TEXHUYECKOTr0 HOPMHUPOBaHMS pabOT Ha MeTauiopexynux crankax. Y. 1, 2. — M.:
Mammnoctpoenue, 1974.

7 OOuIeMalIMHOCTPOUTENIbHBIE  HOPMATUBBI  PEXKUMOB  pE3aHUs IS
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TEXHUYECKOr0 HOPMHUPOBaHUS PabOT Ha MeTaliopexymux crtaHkax. Y. 3. — M.:
MamnHoctpoenue, 1978.

8 OO01eMalMHOCTPOUTENBHBIE HOPMATUBBI PEXUMOB PE3aHUsl U BPEMEHU
Ha paboThl, BbINONHAEMbIE Ha cTaHkax ¢ YITY. — M.: Mamunoctpoenue, 1980.

9 OO61emMalMHOCTPOUTENbHBIE HOPMATUBBI BPEMEHU BCIIOMOIATENbHOTO,
Ha oOcHyXHMBaHHE paboyero MecTa W NOJATOTOBUTENbHO-3aKIIOUUTENBHOTO IS
TEXHUYECKOTO HOPMHUPOBAHMS, CTAHOYHBIX paldOT (EAMHUYHOE, MEJKOCEepHUitHOE,
cepuifHOe, KPYITHOCEPUITHOE U MacCcOBOE€ MPOM3BOJACTBO). — M.: MammHocTpoeHue,
1974.

10  OO6memamMHOCTPOUTEIbHBIE HOPMATUBBI BPEMEHH U PEKUMOB pe3aHus
JUIsE. HOPMHUPOBaHUsI PAa0OOT, BBIMOJHIEMBIX Ha YHUBEPCAIbHBIX M MHOTOLEIEBBIX
crankax ¢ UITY. U1l u 2 — M.: DxoHomuka, 1990.

11  CopaBoyHMK TexHOJOra-mMamuHocTpoutenss B 2-x Tomax. ([lon

penakuueit Kocunosoit A.I'., MemepsikoBa P.K.) — M.: Mamunoctpoenue, 1985.

Taoauna 1 — BapnaHTsl 3a1aHNi HA KOHTPOJIbHBIE padoThl Ne 1

IMpeanociennss Hocaennsas undpa mudpa

mudpa 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
2 29 48 25 10 11 12 13 32 9 34
3 28 47 24 9 2 3 14 33 10 35
4 27 46 23 8 1 4 15 34 11 36
5 26 45 22 7 6 5 16 35 12 37
6 25 44 21 20 19 18 17 36 13 38
7 24 43 42 41 40 39 38 37 14 39
8 23 22 21 20 19 18 17 16 15 40
9 50 49 48 47 46 45 44 43 42 41
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4. METOJIUYECKHE YKA3AHUS o BBIITOJHEHUIO
KOHTPOJIBHOM PABOTBHI Nel

Tema. Bb100p 3aroToBKM U pacueT NPUILYCKOB HA 00padoTKYy.

KonTtponbehas pa6ora Nel cocTOMT U3 MOSICHUTENBbHOM 3alUCKU U paboyvero
yepTrexa 3aroTOBKH.
[losicHuTenbHAs 3amMucKa J0KHA COAEPKAaTh OTBETHI HA IECTh MYHKTOB.

1. BriOop BH1a 3arOTOBKU U 000CHOBaHUE CIIOCO0a €€ MOTyUeHUSI.

2. BpiOOp 00MIMX MPUIMYCKOB M pacyeT pa3MePOB 3aTrOTOBKHU C JJOITYCKAMH.

3. Onpenenenue korhuIMeHTa UCTIONB30BaHUS MaTepUaa.

4. Ha3znaueHue mocliieJoBaTeIbHOCTH MEXaHUYECKON 00padOTKM 3alaHHBIX
ITOBEPXHOCTEM.

5. BBIOOp MPOMEKYTOUHBIX MPUITYCKOB HAa 00pabOTKY OJIHOI MOBEPXHOCTH
TaOJIMYHBIM CTIOCOOOM U YCTAaHOBJIEHHUE MTPOMEKYTOUHBIX PA3MEPOB C JOIMYCKAMH.

6. Pacuer mpoMeXyTOUHBIX MPUITYCKOB Ha 00pabOTKY OJHOM (YKa3aHHOU B
TabJMIle)  TOBEPXHOCTH  AHAJIUTHYECKUM  CIIOCOOOM M YCTaHOBJICHHE
IPOMEKYTOYHBIX Pa3MEPOB C JIOMyCKaMHU.

Huxe mpuBeneHsl  yka3zaHuWs 10  BBINOJIHEHUIO  KaXIOTO  IYHKTa

NOSACHUTEBHOM 3aIIUCKHU.

1. BI)I6OD BuUJ4a 3aIrOTOBKH H 000CHOBaHME CIIOCO0a €€ IIOJYYCHUA

Brei6op 3aroToBkM TPOWM3BOAMTCS HA OCHOBAaHWW aHaIW3a KOHQPUTYpaIuu
JeTalld, PAacCMOTPEHUs MaTepuaga W €ro TEXHOJIOTMYECKUX CBOMCTB, THIA
MPOU3BOJICTBA, TEXHUUYECKUX TPEOOBAHUMN, JKOHOMUYECKUX U IPYTHUX (PaKTOPOB.

[Tocne BbIOOpa crioco0a MOTydYEeHUs! 3aTOTOBKHU CIEAYET MPUBECTH KOHKPETHBIE

000CHOBAHMS ATOTO BBIOOpA M KJlacca TOYHOCTH 3aTOTOBKH.
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Jlutepatypa: [ 13, c. 141-157, 162-173; 23, c. 115-174]

2. Bp100op 001IMX OpUITYCKOB U PACUYET PA3MEDPOB 3arOTOBKHU C JIONYCKAMM

Jlig pacdera pa3MepoB 3arOTOBKM HEOOXOAMMO ONPENEIUTh OOIIME MPUIYCKH
Ha MEXaHMYECKYI0 00pabOTKy M MpUOAaBUTh UX K pa3MepaM MOBEPXHOCTEW rOTOBOU
JeTanu [JJs HapyXKHbIX TIOBEPXHOCTEM WM BBIUECTh — JJII BHYTPEHHUX
IIOBEPXHOCTEM.

OO61Me NpUIMyCKH U I0MYyCKAaeMbIe OTKJIOHEHUS! Ha OTJIMBKH, MOKOBKHU U MPOKAT

ONpPCACIIAOTCA 110 Ta6HI/IIIaM COOTBCTCTBYHOIMUX CTAHAAPTOB.

3. Onpenenenue kodhduUIMeHTa UCIIOJIL30BAHNUSI MATEPHAIIA

I[J'I}I OIIpCACICHUA KOE)(b(bI/IHI/IeHTa HCITIOJIb30BAHHA MAaTCpHalia 3arOTOBKHU HYKHO
OoNIpCACINTb €€ MaCCy U OTHOICHHUEC MACChI JCTAJIN K MAaCCC 3al'OTOBKMH.
OTOT KOC—)(i)(i)I/IIII/IeHT HOJDKCH IMOBBIIATHCA 3a CUCT IIPUMCHCHUS ITPOTPECCCUBHBIX

MCTOOOB ITOJIYYCHH:A 3arOTOBOK.

4. Ha3uaucHue MOCJIEAOBATEAbHOCTH MEXaHUYECKOU O6Da6OTKI/I 3aJaHHBIX

OBEPXHOCTEN

Jlist  BbIOOpa  MOCTEAOBATENIFHOCTH  MEXaHUYECKOM  0OpabOTKHM  HYXKHO
OPUEHTUPOBATHCS HA THIOBBIE TEXHOJOTHYECKHE IMPOIECCH, PEKOMEHIAIIUU
CIIPaBOYHON W y4eOHOW JHUTEpaTyphl, a TaKXKe€ BOCIOIb30BATHCS 3aBOJICKUMU

TEXHOJOTUYECKUMH MPOIIecCCaMy Ha 00pabOTKy aHAIOTUYHBIX JIeTaJCH.

JIutepatypa: [ 13, c. 189-190, 193-196; 23, ¢. 181, 185, 188]
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5. BuIOOp IPOMENKYTOYHBIX IIPUITYCKOB HA 00PA0OTKY OJHOW ITOBEPXHOCTH

TaOJUYHBIM CIIOCOOOM U YCTAHOBJIICHHUEC MPOMCKYTOYHBIX PAa3MEPOB C JOITYCKAMHU

[IpoMesxyTOuHbIE TPUIYCKH BBIOMpAIOTCS MO TaONMIIAM, KOTOPbIE MUMEIOTCS B
TEXHOJOTUYECKUX CIIPABOYHHUKAX.

3ajaHueM TMpeAycCMaTpUBaeTCs BHIOOpP MPUIYCKOB Ha 00pabOTKy OJHOM
(Yka3zaHHOU B 3aJ]JaHWM) MOBEPXHOCTH. 3aTEM CJEAYET ONPEACIUTh MPOMEXKYTOUHbIE

pa3Mepsl ¢ 10MyCKaMHu.

Jlutepatypa: [ 13, 254-267; 15 ; 16]

6. Pacuer IIPOMCKYTOYHBIX TIPHUITYCKOB Ha O6Da6OTKV OJIHOM (VKaSaHHOﬁ B

Ta6JII/IIIC) ITOBEPXHOCTHU AHAJITUTHNYCCKUM CIIoco0om )41 YCTAHOBJICHUC

IIPOMCIKYTOYHBIX PA3MCPOB C JOIMYCKAMH

AHaTUTHYECKUN pacyeT OMEePAIMOHHBIX MPHUIYCKOB Ha KaXIbI Iepexoj
IIPOU3BOJIUTCSA 110 METOY, U3JI0KEHHOMY B padoTe npodeccopa B.M.Kosana.

[Ipu »TOM pacueTe pPYKOBOJACTBYIOTCS TE€M TMPABWJIOM, KOTJa BBICOTA
MHKpPOHEPOBHOCTEH Rz, TIyOMHA MOBEPXHOCTHOTO e()EKTHOTrO ¢jI0si h U cyMMapHbIe
IPOCTPAHCTBEHHbIE OTKJIOHEHHsI Ay OepyTcsi MO pe3yibTaTaM IPeAleCTBYIONIEro
CMEKHOT'0 TEXHOJIOTUYECKOT0 EPEX0/Ia.

3HaueHHWE BEIWYWH, BXOIAMUX B (HOpPMYyITy MPOMEKYTOYHOTO MPHITYCKa,
BBIOWpAIOTCS TO0 TabnumaMm (MCKIIOYEHHE: CYMMapHBIE TPOCTPAHCTBEHHbBIC
OTKJIOHEHUS Ay pacCUUTBIBAKOTCS ).

[IpomexyTouHbIE pa3Mepbl PaCCUUTHIBAIOT B MOCJIEA0BATEIBHOCTH OOpaTHOM
BBITIOJTHEHUIO ~TEXHOJIOTMYECKOT0 Tmporecca o0pabdoTKH, T.6. K HCXOJHOMY
pacyeTHOMY pa3Mepy MOBEPXHOCTH TOTOBOW JI€TANId MOCIEA0BATEILHO MPUOABISIOT
(711 HApY>KHBIX MOBEPXHOCTEW) WIJIM BBIYUTAIOT (IS BHYTPEHHUX MOBEPXHOCTEH)

MIPOMEKYTOYHBIE IPUITYCKH.
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Ha xaxaplii IpOMEXYTOYHBINA pasMep HYKHO yKa3aTb KBAJIUTET, IIPEAEIbHBIC

OTKIIOHCHHA M YKA3aThb I1apaMCTpP HICPOXOBATOCTU ITOBCPXHOCTH.

Jlutepatypa: [ 23, ¢.175-196]

7. Pabounii yepTex 3aroTOBKU

Pabounit yepTex 3arOTOBKHM BBITIOTHAETCS TIOCJIE ONpE/eIeHUs MPUITYCKOB Ha
00paboTKy M pacuera pa3MepoB 3arOTOBKHU C OTKJIOHEHHUSIMU U C YYETOM CJICTYIOIIHNX
TpeOOBaHUM, IPEABABISIEMBIX K YKA3aHHOMY YEPTEXKY:

7.1. UepTtex noikeH ObITh BBIMOIHEH B COOTBETCTBUU ¢ TpeboBaHusiMu ECK/]
Ha YepTEeKHOU Oymare.

7.2. Ueprexx 3aroTOBKM Ha CTalbHBIC IIITAMIOBAHHBIE ITOKOBKH JOJIKEH
BBIMONHATECA B cooTBeTcTBUU ¢ [[OCT 7505-809.

7.3. Jlnsa nperanieil, HEMOCPEACTBEHHO IOJYy4YaeMbIX U3 COPTOBOrO IpPOKAaTa,
YEPTEK 3arOTOBKU HE BBITMIOJHSAETCS.

7.4. Yeprexk 3aroTOBKU-OTJIMBKH JIOJDKEH BBIMOJIHATHCS B COOTBETCTBHH C
I'OCT 2. 423-73.

7.5. Ha deprexe 3aroTOBKM HAHOCHUTCS H300paKCHHE TOTOBOW JIETAIIH,
KOTOPOE€ BBINOJHAECTCS IITPUXIYHKTUPHOW JIMHUEW JJIi IIOKOBOK M TOHKOM
CIUTOITHOW — /I OTJIMBOK. BUAMMBIN KOHTYp 3arOTOBKU JOJIKEH OBITH BBHITIOJHEH
cruiomHon (ocHOBHOM) ymHMEH TosmmuHoK 0,8 -1,2 MM.

7.6. UepTexx 3aroTOBKH JIOJDKEH MMETh BCE pa3Mepbl, HEOOXOIUMBIE I €€
MOJIYYEHUS, C OTKIIOHEHHUSIMU; MTAPaMETPbI IIEPOXOBATOCTH.

7.7. Texunueckue TpeOOBAHUS TOTKHBI COJIEPKATH:

— TBEPJOCTh, TEPMOOOPAOOTKY W OCHOBHBIE CBOWMCTBAa MaTepuaa,
MaTtepuasnbl-3aMEHUTEINH;

— OTKJIOHEHUS OT MPaBUIBHON TI'E€OMETPUYECKOM (POpMBI M B3aUMHOIO
PaCIIONI0KEeHHS TOBEPXHOCTEH;

— HEYKa3aHHBIE HA YEPTEXKE pa3MeEpbl 3aKPYIVIEHUWW, IITAMIOBOYHBIE M
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JIUTEUHBIE YKIIOHBI;
- TpeOOBaHUs K MOKPBITUSAM;
- TpeOOBaHUs K MAPKUPOBAHUIO U KJIECHMEHUIO.
[TyHKTBI TEXHUYECKUX TPEOOBAHUN JOKHBI UMETh CKBO3HYIO HYMEpAIHIO.
Kaxxnplil myHKT TeXHUYECKUX TpeOOBaHMI 3alMCBIBAETCS C KPACHOM CTPOKH.
3aronoBok «TexHuueckue TpeOOBAHUSI» HE YKa3bIBACTCS.

7.8. OcHOBHas HaaNUCh (YTIIOBOM IiTaMil) yepTexa 3arotoBku — o 'OCT 2.

104-68 (popma 1).
5. TABJIMIDA MCXOJ/JHBIX JAHHBIX JIJIsA BBITIOJIHEHU A
KOHTPOJIbHOM PABOTHI Nel

(TMII IPOM3BOACTBA — CEPUITHOE)

BapI/IaHT 3aJJaHusA BBI6I/IpaCTC}I I10 Ta6J'II/II_I€ BAapUAHTOB.

[ToBepXHOCTH, HAa  KOTOPBIX  CIIEIYET
No HaumenoBanue
OTIPEICITUTh MPUITYCKHA METOaMH Ne geprexa
Bap. | IeTaiau
Ta0uyHBIM AHaTATHYECKUM
1 2 3 4 5
1. Brynka ?100js6 @65H7 01
2. Koneco @35H7 52,7-0055 02
3y0JaToe
3. HITeIpb @309 30js6 17
4, Brynka ?52)s6 @22H9 18
5. Koieco @#110h11 @50H7 25
3y04aToe
6. [TonmymydTa @25H7 @12H7 19
7. Ppruar @25H7 @20H7 03
8. Ban D406 @359 04
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Q. [TomymydTa @65H7 @90h11 09
10. | Bam-mecrepus | @50K6 @80h11 06
11. | Yepssk @60K6 @45h6 11
12. | Mydra (?68h8 @A38H7 24
13. | Ban ?32h8 ?38h6 05
14. Crynuia @70d11 @#23H8 12
15. | Ban @45h8 @35K6 13
16. | llecrepns @40H7 ?139h11 22
17. | Ban @96h9 @60h6 07
18. | [ecrepus @63h11 @20H9 21
19. | Ban @?48d11 @35K6 23
20. | onymydTa ?100h6 @65H8 08
21. | Bam-mecrepus | @80h1l @ 50K6 10
22. | Ban @30h7 @40h8 15
23. | Ulecrepns (A32JS6 @63h11 16
24. | Crakan @52H8 @60h6 20
25. | Ochb ?18d11 D43K6 14
26. | Brynka @65H7 ?100js6 01
27. Koineco 52,7055 @35H7 02
3ybJaToe
28. | llteIpn ?30js6 @309 17
29. | Brynka @22H9 B?52js6 18
30. | Kouseco @50H7 ?110h11 25
3y04aToe
31. | llomymydra @12H7 @25H7 19
32. | Ppryar @20H7 @25H7 03
33. | Ban @359 @40k6 04
34. | Ilonymydra @90h11 @65H7 09
35. | Bam-mecrepus | @80h11 @50k6 06
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36. | Uepssk @A45h6 D60k6 11
37. | Mydra @38H7 ?68h8 24
38. | Ban ?38h6 @32h8 05
39. | Crynuma @23H8 @70d11 12
40. | Ban @35K6 @45h8 13
41. | Mectepus ?139h11 @40H7 22
42. | Ban @60h6 @96h9 07
43. | lllectepHus @20H9 @63h11 21
44, | Ban @35k6 @48d11 23
45. | [Tonymydra @65H8 @100h6 08
46. | Bag-mectepus | @50k6 @80h11 10
47. | Ban @40h8 @30h7 15
48. | ectepus @63h11 (#32JS6 16
49. | CrakaH @60h6 @52H8 20
50. | Ocs BD43k6 ?18d11 14

Howmep uepTtexa ykazan B rpade OCHOBHOTO IIITaMIIa YepTeka (MIPUIIOKEHUE ).

175




6. IPUMEP BBIIIOJIHEHUA KOHTPOJIbHOMN PABOTHI Nel

Tema: Bbl0op 3aroToBKM M pacyeT NPUIYCKOB Ha 00paldoTKy Aeraau «Bam» B

YCJIOBHSIX CEPUIIHOT0 MPOU3BO/ICTBA.

1. Boi6op Bua 1 crioco0a MoJTy4yeHus: 3arOTOBKH.

OT BeJMYMHBI MPUNTyCKAa HA MEXaHWYECKYyI0 00pabOoTKy, KOTOpas HE OJMHAKOBA
JUTSL pa3fIMYHBIX BUJIOB MCXOHBIX 3arOTOBOK JUIsl OHOW M TOM K€ JeTallid 3aBHCHUT B
OombIIel Mepe ce0eCTOMMOCTh MEXaHUYECKON 00paboTKH.

Yem OombIlie MCXOAHAS 3ar0TOBKA MO popMe U pazMepam npubirmkeHa k Gopme u
pa3MepaM TOTOBOH J€Talld, TEM MEHbIIIEe MOTPeOyeTCs 3aTpaT BPEMEHU U CPEJICTB Ha
ee 00paboTKy.

HauGonbmiee BnMssHME Ha BBIOOP BHAA HCXOJHOM 3aroTOBKH OKa3bIBAIOT
MaTepual, pa3Mepsl, (hopma IeTaau U TUIT IPOU3BOACTBRA.

N3 npumeHsieMbIX B MAIIMHOCTPOEHUU CIOCOOOB TOJIYYEHHUS 3aroTOBOK,
yuauThiBasi, 4to Mmatepuan aeranu ctaib 40X ['OCT 4543-71, tun mpou3BOJCTBA
CEepUIHBIA TPUHMMAEeM 3aroTOBKY IITaMroBaHHYl0 MOKoBKy mo ['OCT 7505-89,
BBIMIOJTHEHHYI0O HAa  TOPU30HTAIBHO-KOBOYHOM  mpecce. HarpeB  3aroroBok

IJIAMEHHBIH.

2. BpiOop oO0mMX MPUITYCKOB W pacyeT pa3MepoB 3aroTOBKH U JIOMYCKAEMBIX

otrkiioneHuit mo 'OCT 7505-89.

2.1. UcxonHbie JaHHBIE JJ1s pacyera:

MKTY.OM.08. XXX 000 KP
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2.1.1 Macca nokoBk# (pacueTHasi) — 12,246 Kr.

Pacuetnsiii koadpurment Kp = 1,3

9,42%1,3 = 12,246 xr.
2.1.2 Kimacc tounoctu — 3T

2.1.3 I'pynna cranmu — M2

Tabonuua 1- Xumuueckuii coctas crtaim 40X 'OCT 4543-71

C Cr Si Mn S P Cu Ni

He OGonee

0,035 |0,035 |[0,30 |0,30

0,36...0,44 | 0,80...1,1 | 0,17...0,37 | 0,50...0,80

Taomuna 2- ®usuko-mexaunueckue csoiictBa craimm 40X 'OCT 4543-71

[Ipenen
[Ipenen OTHOCUTENBHO

npoyHocTd | OTHOCHUTETHHO VY nenbHbI
TEKy4ecT e cyxkenue | TBepaoct

npu ¢ yIJIMHEHHE O, i BEC,
u 60,2, MONEPEYHOTO b HB

pactskeHu | % r/em®
MIla ceueHus y,%

u 6, Mlla
780 980 10 45 240-280 7,85

2.1.4 Creneuns cioxuoctu Cl

Pazmepsl onmcpiBaromieit Gurypsl (IWIHHADP), MM:
Huametp — 68,25 (65*1,05 = 68,25 Mm)

Hnuna — 504 (480*1,05 = 504 mm)

(rme: 1,05 — xoappuruenT)

L filicr
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Macca onucsiBaroiei mokoBKy Gurypsl (pacuernas) — 14,47 xr.

_ 7*D?

Gq) - *h *7/ (1)
* 2
Go = 27082 w5ny+7 85 - 14470
G, 12246 _ .,
G, 1447

2.1.5 Konduryparnus nopepxHoctu pazbema mramia I1 (rmockas)
2.1.6 Ucxoaublii nHAEKC -16

Tabnuua 3- Pacuer oOumx npumyckoB

OO0mui Pa3mepbl 3arotoBku
Pa3zmep
[ITepoxoBaTOCTh | IPUITYCK Ha
MTOBEPXHOCTH pacyeTHBIE | HICTIOJIHUTEIIbHbBIE
00paboTKy,MM
1 2 3 4 5
JlnameTpanbHbIe pa3Mepbl
65h6 Ral,25 (2,7+0,3+0,5)*2 | @72,0 @72,
M64*2 Ra2,5 (2,5+0,3+0,5)*2 | @70,6 a71%;
60H14 Ral0 (2,5+0,3+0,5)*2 | D66,6 a67 %,
50js6 Ral,25 (2,7+0,3+0,5)*2 | @57,0 @57 24
M36*1,5 Ral10 (2,3+0,3+0,5)*2 | @42,2 @422
JIuHeliHpIe pa3MepsI
(3,5+0,3+0,5) + e
480h14 Ral0; Ral0 488,6 4897,
(3,5+0,3+0,5)

1%8r
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(3,5+0,3+0,5)

JT14 27
1002 Ral0: Ral,25 |+ 100,5 10177,
(3,0+0,3+0,5)

(3,0+0,3+0,5)

JT14 27
100> Ral,25: Ral0 |+ 100 10077,
(3,0+0,3+0,5)

(2,5+0,3+0,5)
462714 Ral0; Ral0 |+ 46,0 463
(2,5+0,3+0,5)

JlomoJTHUTENTbHBIC IPUITYCKH, YUUTHIBAIOIINE

CwmeleHune oT TOBEpXHOCTH pazbema mramna — 0,3 mwM;

OTKIJIOHEHHE OT IJIOCKOCTU U NMPAMOJIMHEHHOCTH — 0,5 MM.

Ha pasmep 100h14 mo 'OCT 7505-89 npunyck npu Ral0 pasen 2,7 MM, OJHAKO
s pasmepa 480y14 mpumnyck coctaBiaser 3,5 MMm. Takum oOpazoMm s Bcex
MOBEPXHOCTEH, CBSI3aHHBIX C OTOW IOBEPXHOCTHIO TMPHUITYCK JOJDKEH OBbITh
(3,5+0,3+0,5)mm.

Jlommyckaembie OTKIOHEeHUS MOKOBOK HazHayaeMm 1o ['OCT 7505-89.

[To pe3ynbraTaM MPOBEACHHBIX PACUCTOB BBITIONHSIEM YEPTEK 3aTOTOBKH.
3. Onpenenenne kod(pduimeHTa UCIOIB30BaAHMS MaTepuaa

KOB(i)(I)I/IHI/IeHT HCIIOJIB30BAHNA MaTcpHala OIIPCACILACTCA OTHOHICHHUEM MAcCChl

ACTaJIn K MaCCC 3arOTOBKH:

®s @

Ky = &£
M G3

I'me: G — macca geranu (3a7aeTCs IO YEPTEKY JIeTaIH ), KT

(3 — Macca 3aroToBKH.

e
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JInst ompeneNieHusl MacChl 3arOTOBKH, 3arOTOBKY paccMaTpUBAcM COCTOSIIEH H3
ISTH [JIAHAPOB.

Macca 3aroToBKM COCTOMT:

Gs = G1 + G, +G3 +Gy + Gs = =

*d2 % *Ad2 % *A2 % * A2 % * A2 %
1 1% 2 2 % 3 3 % 4 4 x 5 5 %

4 4 4 4 4

y (3)

rae: di, d2, ds, da, ds — qAMAMETPBI UITHHIPOB;
1, 12, I3, la, Is — AmuHBl HUIMHIPOB;

7 - IWIOTHOCTH (00beMHas Macca) 7,85 *103 kr/m®.

OHpe,IIGJI}IGM MacCCy IICPBOT0o MUIIMHAPA 3arOTOBKHU:

*A42 % * 2 %
=~ d41 b, = 314 0,0742 0,208, oc 6 6

OHpe,IIGJI}IGM MacCCy BTOPOI'O NWJIMHAPA 3al'OTOBKHU:

a*d2*l,  _ 314*0,071°*0,046
}/_

G2: 4

*7.85=143ke

OnpenensieM Maccy TPEThEro MIIMHAPA 3aTOTOBKU:

Gi= *7.85=150x

x*d2*I, *y = 3,14*0,067° *0,054
4

OnpenenﬂeM MacCCy YCTBCPTOIro MUJIMHAPA 3arOTOBKHU !

*A2* * 2 %
Gz~ d; i, = 314 0,037 0101, ec 5 02

OHpCI{CJ’IﬂeM MacCCy IIATOro NujiMHApa 3aroOTOBKH:

a*dZ*l, . _ 314*0,042°*0,080
}/ —

Gsz 4

*785=087ke

B pe3ynbpTare macca 3aroToBKU:

G3=G1 + Gy +G3 +G4 + Gs =6,65+1,43+1,5+2,02+0,87= 12,47 kr

Jger
[0)V)
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OTHOCHUTENBHO BBICOKOE 3HauYeHHE KOA()PUIIMEHTa — CBUAETEIBCTBO MPABHIBHOIO

BBI60pa BH/Ja 3aroTOBKH € TOUYKH 3PCHUS ITOJIC3HOT'O MUCIIOJIB30BaHU MaTCpuala.

4. Ha3naueHue TMOCJIE€IOBATEILHOCTH MEXaHUYECKOM 0O0pabOTKU 3aJaHHBIX

IIOBEPXHOCTEM.

[ToepxHocts D50jS6 u A65h6 n0WKHBI OBITH 00pabOTaHBI MO 6 KBATUTETY
TOYHOCTH UM IepoxoBatocThio Ral,25 B coorBeTcTBUM C Tabmuiei 25 [1, c.188].
[TocreoBaTEIbHOCT ~ MEXaHWYECKOH  00paOOTKM  YKa3aHHBIX  ITOBEPXHOCTEH
CJIeTyIOIIas:

1) YepHOBOE TOUCHHE
2) HucroBoe TOYCHUE
3) IpenBaputenbHoe NUTH(POBAHKE

4) YucroBoe nutnpoBaHue

5. BeIOOp mMpoMeXyTOUHBIX MPUIYCKOB TaOJWYHBIM CIIOCOOOM M YCTaHOBJICHHE

IPOMEXYTOYHBIX Pa3MEPOB C JIOIyCKaMu

Hasnayenwe mnpunyckoB Ha 00paboTky moBepxHocTH D50jS6 BemeTcs 1O
TabIuIlaM B MOPSAKE, OOPaTHOM IOCJIEIOBATEILHOCTH MEXaHWYECKOH 00padOTKH.
Br160op mpoMeKyTOUHBIX TPUITYCKOB BeaeM 1o Tadmuie 9 [1 , ¢.283].

BreiOpannpie mo TabiMiiaM TMPOMEXKYTOYHBIE TPUIYCKH W yCTaHOBJICHHBIC

MIPOMEKYTOUHBIE pa3Mephl CBOJUM B TaOIUILy 4.

Jluct
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Tabnuua 4- Bei6op npunyckoB TaOJIMYHBIM METOOM

IIpomexxyTOUYHbIE
Metonasl Pan pa3Mmepsl C
ITapameTp IIpunyck,
00paboTKH TOYHOCTH, OTpeeICHHBIMU
HIEPOXOBATOCTH | MM
MOBEPXHOCTH KBAJIUTET OTKJIOHEHUSIMH,
MM

YucroBoe ) .

6(js6) Ral,25 0,20 50 J$6(.0,005)
nundoBanue
IIpenBapurenbHOE

8(h8) Ra2,5 0,40 50,20h8( g 04)
nuidoBanue
Yucrosoe

11(h11) Rab 1,4 50,6h11( g15,)
TOUYCHUE
YepHoBoe

12(h12) Ra20 4,0 52h12(—0,300)
TOYCHHE
3arotoBka 3T Ra80 6,0 56(*7;

[IprmeyaHue: TpUITyCK Ha YEPHOBOE TOUEHUE OINPEIEIISIETCS IyTEM BBIUNTAHUS U3

o011Iero MpUITyCKa Ha JaHHYIO TTOBEPXHOCTH (CMOTpH TaOIHIly 4) CyMMBI TIPUITYCKOB

Ha MOCJIEIYIONIUE OTEPALUH.

6. PacueT mpoOMEXYyTOYHBIX MPHUIYCKOB Ha OOpPabOTKY OJHON MMOBEPXHOCTH

AHAJIMTHYCCKUM

JOMyCKaMu

CIOCOOOM U YCTaHOBJICHHE

MPOMEKYTOUHBIX Pa3MEpPOB C

Pacuer npousBogum i1t moBepxHocTH 65h6( ,,) Ral,25. tunm mpomsBoacTa —

CEepUIHBIN.

Jluct
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B nanHom npowusBoacTBe 00pabOTKa MPOU3BOAMUTCS Ha TOKapHOM ctaHke ¢ UIIY,
3arOTOBKAa  YCTAaHABJIMBACTCA B LIEHTPAaX: MNEPEeIHUN IUIABAIOLIMK, 3aJIHUHU
BpAIAFOLIAMCS.

nudoBansHas o0paboTka NPOM3BOAUTCS HA KPYIVIONUIM(OBAIBHOM CTaHKE.
JleTanp yCTaHABIMBAETCS B JKECTKUX LIEHTPAX.

CUMMETpUYHBII MHUHHUMAJIBHBIA MPUIYCK TpU 00pabOTKE HapyXKHBIX H

BHYTPCHHHUX HOBerHOCTCﬁ BpalllCHU:A:

2Zumin = 2*(Rzig + hig +/A, +7) (4)

rue:
Rzi1 — BbICOTA MHUKPOHEPOBHOCTEH TMOBEPXHOCTEH HAa MPEILIECTBYIOUIEM
nepexoze.
hiit — rioyOuHa 1eeKTHOro MMOBEPXHOCTHOTO CJIOS, MOJYYEHHOrO Ha

MpeaAMCCTBYIOICM IICPCXOIC.
Ai1 — CYMMApPHOC 3HAYCHHC ITPOCTPAHCTBCHHBIX OTKJIOHCHUH B3aMMOCBS3aHHBIX
HOBerHOCTGﬁ, OCTAaBIINXCA ITOCJIC BBIINTOJHCHUS IMMPCAMICCTBYIOMICTO IICPCXOoaa.

€j — IIOTPpCHIHOCTDL YCTAHOBKH 3aI'OTOBKH HAd CTAHKC Ha BBIINIOJIHACMOM IICPCXOIC.

OmnpenensieM MOCIEAOBATETLHOCTh 00PaOOTKH, BEIMYMHY BBICOTHI HEPOBHOCTEM

npoduis Rz u rnybuny aedekTHoro moBepxuoctaoro cios hmo [1,C.188,1.25]

Touenue uepnoBoe Rz =150 Mmkm h = 50MKm

Touenne unictoBoe Rz =25MxkM  h =25 Mkm
[IpenBapurenphoe muugosanne Rz = 10mkm =20 Mxm
YucroBoe numpoBanue Rz=5Mkm h=15 MM

Jst 3aroroBku 1m0 [1,€.186,1.12] Rz=200 Mmkm  h=250MKm

PaccunteiBaem IMPOCTPAHCTBCHHBIC OTKIOHCHHA W IIOIPCINHOCTL YCTAHOBKH H

3anuckeiBaeM B rpady 4 u 5.

1BBucr
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JIJ1s1 3arOTOBKHU:

A= (A

Kop

2
+Au)

rae: Axop — KPUBU3HA 3arOTOBKH
Axop = A*L
Ac= 1,5 mxkm/Mm  [1,1.16,¢.186]
L — nivHa 3aroTOBKH

L =489 mm.

Acop = 489%1,5 = 733,5 ~734 MKM
AH — CMCUICHHUEC OCHU 3aIrOTOBKHU B pCSyJ'IBTaTe HOFp@HIHOCTPI SaIICHTPOBKI/I
Ay =0,25% (1% +1)

rae: T — momyck Ha quaMeTpaabHbIN pa3Mep 0a3bl 3aroToBKU; T =3,6 MM.

Ay = 0,25%/(3,6° +1) = 0,934mm

A= [(734% +934%) =1188mxcm

OcTaTouHble OTKJIOHEHUS C y4eToM KOd(h(dUIIMEeHTa YTOYHEHHUS B3SITOTO B

(1,¢.190,1.29):

A1=0,06%A =0,06*1188 ~71 mxm
A2 =0,05 *A1 = 0,05 *71 ~ 4,0 Mmxm

BBuly ManocTy MOJy4E€HHBIX BEJIMYUH OCTaJIbHBIMU 3HAUCHUSMH IIPpeHeOperaem.
[TorpemHocTh yCTAHOBKH B LIEHTPAX:
gy = 0 Mm

OnpeﬂenﬂeM MHUHHUMAJBHBIC IIPUITYCKH I10 BCCM TCXHOJIOTMYCCKHM IICPCXOdaM.

Aycr
O
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YepHoBOE TOYECHHUE:

2Zmint = 2*(200+250+1188) = 3276 MkM

ITony4yucroBoe TOYEHHUE:

2Zmin2 = 2*(50+50+71) = 342 MM

YepHoBoe mnupoBaHue:

2Zming = 2%(25+25+4,0) = 108 MKM

Uucroroe numdoBanue:

2Zmin = 2%(10+20) = 60 MKM™.

OmnpenensieM pacyeTHBIM pa3mep,

JId TMOCJICAHCTO TICPEXOJda OH PABCH

MUHHUMAJIBHOMY pasMCpy 110 4CPTCKY, IJISI OCTAJIbHBIX PACCYUTBIBACM I10 (1)OpMy.HC:

Opacus = 64,981 MM
Opaca3 = 64,981 40,06 = 65,041 mm

Opacuz = 65,041 +0,108 = 65,149 mMm
Opaca1 = 65,149 40,342 = 65,491 mm

dpacqi = dpacqi+1+ ZZmini+1 (8)

Opacu sar = 65,491 +3,276 = 68,767 mm.

3nauenust qonyckoB BeiOupaeM no CT COB 144-75.

[IpenenbHpie  pa3mepsl

MUJIMMETPA 3HAYCHUC PACYCTHOI'O pasMcpa.

onpcaAcisicM IIYICM OKPYIUVICHHA OO0 COTBIX I[OJ'IGI\/II

OnpenensieM 3HaY€HUST MAKCUMAJbHOTO MPENEIBHOIO pa3Mepa Kak CyMMy

MHUHHUMAJIBbHOI'O IIPCACIILHOIO padMepa U BCINYHNHBI JOITYCKaA.

Omax = Omin + O

)

Hsm.

Jluct
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Omax sar = 68,77+3,6 = 72,37 MM
Omaxt = 65,49+0,3 = 65,79 MM
Omaxz = 65,15+0,19 = 65,34 MM
Omaxa = 65,040,046 = 65,086 MM
Oimaxa = 64,981+0,019 = 65,0 Mm

OHpeJ:[eJISIeM HpeI[eJIBHBIe 3HAUYCHUA HpI/IHYCKa Hy’TeM BbIUUTAHU
COOTB@TCTBYIOH_II/IX 3HaquHﬁ Hpe):[eJIBHBIX pa3Mep0B.

2Zmax = Omaxi— Omax i-1 (10)
ZZma)( 1= 72,37 — 65,79 = 6,58 MM
ZZma)(Z = 65,79 — 65,34 = 0,45 MM
2Zmax 3 = 65,34 — 65,086 = 0,254 mm
2Z max 4 = 65,086 — 65,0 = 0,086 mMm

2Zmin = mini— Amini-1 (11)

2Zmin1 = 68,77 — 65,79 = 3,28 MM
2Z min2 = 65,79 — 65,15 = 0,34 MM
2Zmin3 = 65,15 -65,04 = 0,11 MM
2Zmin4 = 65,04 — 64,981 = 0,059 mMm
[TpoBepsieM MPaBUIBHOCTH MPOU3BEACHHBIX PACUETOB.

2Zimax — 2Zimin = Gi-1 — © (12)

(,E[gm

Hzm.

Jluct
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7,370 -3,789 = 3,6 - 0,019

3,581 = 3,581

PacyeT mpoussenieH BEpHO.

Tabnuua 5- Pacuetnas kapt

Pacuer IIpenens | Ilpenens
TexHonmornu | DneMeHTHI HBIN Pacuer | lomy | HblE HBIE
€CKHE MPUITyCKa, MM MPUITYC | HBIA CK pasMepsl, | IPHUITYCK
MePEXO bl K pasmep, |G, | MM 1, MM
O6pa6OTKI/I Rzi_ ZZmin, MM MM dma ZZm ZZm
hix | Aia Amin
1 MM X in ax
1 2 3 4 6 7 8 9 10 (11 |12
02 10,2 |11 68,7
3aroroBka - 68,767 | 3,6 72,37 - -
0 5 88 7
UYepHoBoe 0,0 {0,0 |0,0 65,4 |65,7| 3,2 | 6,5
3,276 65,491 |0,3
TOYEHHE 5 5 71 9 9 8 8
YucrtoBoe 0,0 {0,0 |0,0 65,1 0,3 104
0,342 65,149 | 0,19 65,34
TOYEHHE 25 |25 |04 5 4 5
YepHoBoe
0,0 10,0 65,0 0,1 /0,2
¢ oBaHU - 0,108 65,041 | 0,046 55,08
1 2 4 1 54
e 5
YucrtoBoe
0,0 10,0 65, |0,0 | 0,0
M OBaHH - 0,06 64,981 | 0,019 54,981
05 |15 0 59 |86
e
3,7 | 7,3
)y
89 |70

PacueTHblii pa3mep 3aroTOBKM MpPHU PACUETe AHAUIUTHYECKUM METOJIOM

noBepxHocTH D656 Oynet pasen D70( 7,

+2,4

U1

Hzm.
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7. METOJINYECKHUE YKA3AHUS o BBIITOJIHEHHUIO
KOHTPOJBbHOM PABOTHI Ne2

Tema: TexHosmormyeckuii mpouecc MexXaHMYeCKOH o00padOTKH [eraam B

YCJIOBHSIX CEPUIIHOT0 MPOU3BO/ICTBA.

B 3amanuu cieqyer OTBETUTD Ha CIIEAYIOLIUE BOIPOCHI:
1. Xapakrepucrtuka aeTanm.
2. Pa3paboTka MapipyTHOro TEXHOJIOTHYECKOIO MpoLecca.

3. Pa3pa60TI<a SaHaHHOﬁ orncpanur TCXHOJIOIMYCCKOTO IIporecca.

JlaHHOE 3a/1aHKEe OCHOBBIBACTCS Ha MaTepHaliax pa3pabOTOK, BBHIMOJIHAEMBIX B
3aaHusgX Nel (BBITIOJHSAETCS 110 TOMY XK€ YEPTEKY).

Pemenue paccmaTpuBaeMbIX 3a/lad TOTOBUT CTYIEHTOB K BBITIOJHEHHUIO
KypCOBOTO U AUIUIOMHOTO MPOEKTa B KOJUIEIHKE, K JIEATETbHOCTH B POJIM TEXHOJIOTa
WIM MacTepa Ha MIPOU3BOJICTBE.

[To nanHOMY 3a7]aHUIO0 HEOOXOAUMO MPEACTABUTH:

a) MOSICHUTEIbHYIO 3aITUCKY;

0) KOMIUIEKT JOKYMEHTOB TEXHOJOTMYECKOrO TMpollecca MEeXaHMYEeCKOM
00paboOTKH 3aJaHHOM JeTald, KOTOPBIM JOJDKEH BKJIOYaTh B ce0S  KapTy
MapHIpyTHOW TEXHOJIOTMH M OJIHY ONEpPallMOHHYI0 KapTy C yKa3aHHEeM PEKHMOB
pe3aHUs M TEXHUYECKOW HOpPMBI BpeMmeHH. OmepamnroHHas KapTa 3amoiHSAETCS s

moApoOHO pa3pabaThIBAEMOM OTIEpAITUH.

1. XapakTepucTuka aeTaiu

Ha ocHOBe wu3ydeHuss ueprexa JAeTalnu CIEIyeT YCTAaHOBUTH CTENEHb €€
CIOXKHOCTU B oOpaboTke. [IpoaHann3upoBaB MCXOAHBIM YEPTEXK ACTATH, CTYJICHT
JNOJDKEH YKa3aTh HAaWMMEHOBAHUE JETANIM; K KAKOMY KJIAcCy OTHOCHUTCS 3aJlaHHas

JeTallb; 1aTh €€ KOHCTPYKTHUBHYIO XapaKTEPUCTUKY U ONUCATh €€ HA3HAUYCHUE.
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Heobxonumo npoaHanmu3upoBaTh TEXHUYECKUE TPEOOBAHMS, TIPEIBIBIIEMBIC K
JIeTaJIA, U yKa3aTh ONIEPAIiK, KOTOPbIe 00ecTeuaT uX BHITOTHCHHE.

JIJ1st 3TOTO HY)KHO TI0 KaXKIOMY TEXHUYECKOMY TPEOOBAHUIO PACCMOTPETh:

- TIOYEeMY MPEABSBIICTCS 3TO TpeOoBaHUE?

- KaK 00€CIIeunTh €r0 BHITIOJIHCHUE?

- KAKUMH CPEICTBAMHU MOKHO TIPOBEPUTH TEXHHUYECCKUE TPeOOBaHMUS?

Jlanee paccMoTpeTh TepMOOOpPaOOTKY JeTanu, €€ Ha3HaYeHUe, CYIIHOCTb U
MECTO B MPOIECCEe MEXaHUUECKON 00pabOTKH.

3areM MPOBECTH TEXHOJIOTMYECKHI aHalnW3 KOHCTPYKIUU AeTain. OCHOBHBIC
3aJlauu, perracMble MPU aHAIN3E TEXHOJIOTUYHOCTH KOHCTPYKIHMH 00pabaThiBaeMOU
JETaJIA, CBOJATCSA K BO3MOKHOMY YMEHBIIICHUIO TPYJOEMKOCTH U METaUIOEMKOCTH,
00pabOTKH JIeTaju BHICOKOIIPOM3BOAUTCIIBHBIMA METOAaMHU.

TakuM 00pa3oM, YIydIICHUE TEXHOJOTHMYHOCTH KOHCTPYKIIMH TIO3BOJIMT
CHU3UTH Ce0ECTOMMOCTD €€ U3rOTOBIIEHUs 0e3 yiiepOa Juisl ClIy>keOHOTO Ha3HAYCHUSI.

AHanu3 TEXHOJIOTUYHOCTH KOHCTPYKIIMHU JIETAH 11eJIeco00pa3HoO MPOBOAUTH B
CJIeIyIOIIei mocae0BaTeIbHOCTH:

- YCTaHOBUTH BO3MOKHOCTh TPUMEHEHHS BBICOKOITPOU3BOAUTENLHBIX METO/IOB
00paboTKu;

- ONIPEACTUTh TPYIHOAOCTYITHBIC JIJIT 00paOOTKH MECTa;

- yBs3aTh YyKa3aHHbIE HA YepTekKax JOMYyCKAaeMble OTKJIOHEHUS PpPa3MEpOB,
napaMeTphl MIEPOXOBATOCTH U MPOCTPAHCTBEHHBIE OTKIOHEHUS MO T€OMETPHUUECKOM
dopMe u B3aMMHOMY pACIOJIOKEHUIO TIOBEPXHOCTEH C TeOMETPHUYECKUMU
MOTPEITHOCTSIMU CTAHKOB;

- OMpENEIUTh TOBEPXHOCTH, KOTOPHIE MOTYT OBITh HCIOIB30BaHBI TPHU
0a3upoBaHUM, HEOOXOANMOCTH BBEJCHHS BCIIOMOTATEIbHBIX 0a3.

B mopsinke m3ydeHusi HICXOAHBIX JaHHBIX HEOOXOJIUMO pa3o0paThCsi B TOM, U3
KaKOoro MaTepuaia M3rOTaBIMBACTCS JeTanb, KaKoBbl ero cBoicTBa. O Marepuaie
HEOOXOAMMO H3JI0XKUTh cieayomiee: HauMmeHoBaHue, Mapka, ['OCT, ocHOBHBIE

MCXaHNYCCKHC, TCXHOJIOTHYCCKUC U APYTHUC CBOMCTBA.
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JIuteparypa: [10]

2. Pa3paboTka MapIIpyTHOTO TEXHOJOTHYECKOI0 Iporecca

Oty paboTy HEOOXOAMMO BECTH TaK, YTOOBI pa3paOOTaHHBIA MapIIPYTHBINA
TEXHOJIOTUYECKUH TPOIECC OTBEYAT YCTAHOBICHHOMY THITY IPOU3BOCTBA.

[Ipy  TPOEKTHPOBAaHWM  MApPUIPYTHOTO  TEXHOJIOTHYECKOTO  Ipolecca
HEOOXOJMMO OpPHUEHTHUPOBATHCS HAa THUIOBBIE TEXHOJOTHYECKHUE  MPOIECCHI,
MUMEIOIINECS B HACTOAIIEE BPEMsI JIJIsl IeTaield MHOTHX KIIaCCOB.

CTymeHTI MOTYT  BOCIOJIB30BAaThCS  3aBOJACKUMH  TEXHOJOTHYECKUMHU
nporeccamu Mo 00paboTKe aHAIOTUYHBIX JIETaNeH, a TaKKe OOIIUMHU TIOJIOKEHUSIMU
NPOCKTUPOBAHUS TEXHOJIOTHYECKUX TPOIIECCOB MEXaHWYECKOW 0OpaboTKM neTaneit
MallliH, PEKOMEHIYEeMbIMH KypcoM « TeXHOJIOTHSI MAaITHHOCTPOCHHUS.

TexHonornyeckuit MpoIecc MT0KEH COOTBETCTBOBATh COBPEMEHHOMY YPOBHIO
MalIMHOCTpoeHus. B HeM JOMKHBI OBITH TPUMEHEHBI MPOrPECCHUBHBIE METOJbI
00paboTKH.

[Tonb3ysiCh  OCHOBHBIMH ~ TIOJIOKEHHUSIMH ~ TEXHOJIOTMM  MAIlIMHOCTPOCHHMS,
npenlycMaTpUBalOT B TEPBYIO OYepelb Omnepanuu 0O0paOOTKH TEXHOJIOTUYECKUX
0a30BBIX MOBEPXHOCTEH, 3aT€M CIIENYET PsiJ YEPHOBBIX, YUCTOBBIX U OTACIOYHBIX
orepanuii, MpUYeM B CEPUUHOM TPOU3BOJICTBE HEOOXOIUMO OTHAENSATH YEPHOBBIC
oTepalyu OT YUCTOBBIX, YUCTOBBIC OT OTACIOYHBIX U T.I.

[Ipu coctaBneHnn MapHIPyTHOW TEXHOJIOTUH CIIEYET MIPOBEPUTH U YOCTUTHCS:

a) B MPaBWJIBHOCTHU BHIOOPA TEXHOJIOTHYECKUX 0a3 U 000CHOBAThH UX BHIOOD;

0) TPaBUIBHOCTH YEPEIOBAHUS MEXAHMYECKUX OINEepaluii U MPaBUILHOCTH
BKJIFOUCHHSI B TPOTIECC TEPMUUECKHUX, CIIECAPHBIX, MOCYHBIX, KOHTPOJIBHBIX U JAPYTUX
oneparuu;

B) B OOECIEUEHUW TMPHUHATHIM TEXHOJOTHYECKHUM MPOIECCOM TOMyUCHHUS
TpeOyeMoil TOYHOCTM M IIEPOXOBATOCTU 0OpabaThiBaeMbIX MOBEPXHOCTEH B
COOTBETCTBHH C TPEOOBAHHUSIMU YEPTEKA;

I) B 00ECHEYEHHHM NPHUHATHIM TEXHOJOTMYECKHM IIPOLIECCOM BBIITOJIHEHHUS
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TCXHUYCCKHUX TpC6OBaHI/II\/’I, MMPCABABIACMBIX K U3JICTIUIO.

Bri6op cTaHKOB MPOM3BOIAT MO KaTaJoraM H CIPaBOYHHUKAM, HCXOMAS M3
cojiepKaHus oNepaLuii, TUIa MPOU3BOACTBA, pa3Mepa JAeTalH.

[Ipu »TOM cienyeTr pYKOBOJCTBOBATHCA OKOHOMUYECKOW TOYHOCTHIO
00pabOTKH HA Pa3IMYHBIX METAIOPEKYIIUX CTAHKAX.

I[aHHBIﬁ oTall pa6OTBI 3aBCPIIACTCSA BBIIIOJIHCHUCM MapHIPYTHOﬁ KapThI.

Jlutepatypa: [ 1, ¢.103-108; 2, ¢.79-105]

3. Pa30a60TI<a 3aJaHHOM ONEpalliM TEXHOJIOTMYECKOro Ipoliecca

3amaHHas omnepaius pa3paldaThIBacTCs Ha OCHOBE MPUHATOIO MapIIPYyTHOIO
TEXHOJIOTMYECKOI0 Ipolecca.

PexomennyeTcs cienyronuii mopsaoK pa3padoTKu oneparuu:

3.1. Ha3znauyenue omnepainuu, HAMUMEHOBaHUE, HOMED OIEpaIliu.
3.2. DcKu3 omnepaluu.

3.3. CtpykTypa oneparuu.

3.4. Texnomorudeckas 6a3a (6a3bl).

3.5. Beibop cranka.

3.6. Be16op nmpucnocoOaeHusl.

3.7. Be1Oop pexyInero HHCTpyMEHTA.

3.8. Beibop cpencTB usmepeHus.

3.9. Pacyet pexuMOB pe3aHusi U OCHOBHOT'O BPEMEHH.

3.10. PacyeT TexHHYEeCKOW HOPMBI BPEMEHHU.

JIureparypa: [ 11,12]
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4. BeinoysiHeHUE anp0oMa KapT TEXHOJOTHYECKOTO Impoliecca

B pe3ynbTaTe TEXHOJIOTMYECKOTO MpoOIlecca AOMKHBI OBITh pa3pabOTaHbl U
BbINOJIHEHbI MapuipyTtHas kapta (MK) wu oxna onepamuonnas kapra (OK)
MEXaHU4eCKO 00pabOTKHU, U COCTABIIEH albOOM KapT TEXHOJIOTMYECKOI0 Mpoliecca.

Mapupytasie kapthl (MK) u onepanmonnsie kapthl (OK) mexanuueckoit
00pabOTKH SIBISIIOTCS OCHOBHBIMU JOKYMEHTAMMU:

1. MK u OK sBAsIOTCS TEXHOJIOTMYECKUMHU JOKYMEHTAMU, MMOATOMY MPH
ux OQOpMIICHUM CIEJyeT YYMUTHIBaThb OOHIMEe TpeOOBaHUS K BBINOJIHEHHUIO
rpaUyeckuX W TEKCTOBBIX TEXHOJIOTUYECKUX JTOKYMEHTOB B COOTBETCTBHUU CO
crannapramu ECT/I.

2. MK odopmusiercs B cootrBerctBuu ¢ ['OCT 3. 1118-82.0K
odpopmitsiercst B cootBetcTBuu ¢ ['OCT 3. 1404-86.

3. B MK u OK 10mkHBI OBITh 3aI10JTHEHBI BCe Tpadbl.

4. MK u OK 3amoiHsrTCs TOJIBKO YepHOH TYIIBIO (YEpHUIAMH, TTACTON) OT
PYKH, 4eTKO J1b0 ¢ ucnonb3oBanuem [1K.

d. PekomennyeTcsi oCTaBisiTh OJHY — JBE CBOOOAHBIX CTPOKH MEXKIY
OMMCAHUSAMM OIEPALHil, IEPEXOIOB.

6. B OK BbImosiHSIETCS 3CKU3 C pa3MepaMu, MOJy4aeMbIMHU IIOCIE
BBIMIOJTHEHUsT omnepanuu. Eciu netanb cinokHas U TpeOyeT HECKOJBKO IMPOEKIIHM,
MOSICHSIOIMUX 00pabOTKy, ACKW3 BblYepumBaercs Ha KD (kapTa JCKHM30B) B
cootrBetcTBuM ¢ [OCT 1105-84.

OO6pabaTteiBacMble TOBEPXHOCTH HYMEPYIOT apaOCKUMU ITU(paMu U BBIICISIOT
CIUIOIIHOM JInHKMEN (B 2 pasa Tonme cruiomHoil aunun no 'OCT 2303-68). Homep
o0pabaTbhiBaeMO TTOBEPXHOCTH MPOCTABISIIOT B OKPYKHOCTH 6...8 MM M COSAUHSIOT
BBIHOCHOM JIMHUEHW C HM300pakeHHeM 3Toi moBepxHOCTH. [ns obGo3HaueHust 6a3 u
3KUMHBIX YCUJIMU TMOJb3YIOTCS YCIOBHBIMU 3Hakamu B coorBeTcTBHM ¢ ['OCT 3.
1107-81. Ha »ockm3ax  yKa3plBalOT  pa3Mephl, TMPEACIbHbIC  OTKIOHCHMUS,
mepoxoBarocte o ['OCT 2789-73 u I'OCT 2309-73, Ga3bl u Apyrue JaHHBIE,

HEO0OXOIUMBbIE JJI BBIITOJIHEHUSI OIlEpaLiy.
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7. TOCT 3.1702-79 ycraHaBiMBaeT TMpaBWia 3amuced omnepanuid Hu

Mepexo/I0B 00pabOTKU pe3aHUEM.

8. MK u OK noymkHBI ObITh 1aTUPOBAHBI U MOAMUCAHBI YUALTUMUCH.

9. TABJHMIA UCXOJIHBIX JAHHBIX JUISI BBIINOJHEHUSI
KOHTPOJBbHOM PABOTBHI Ne2

( TMII TPOM3BOACTBA — CEPHITHOE)

BapuanT 3aianus BeiOupaetcs no Tabiiniie BApUaHTOB.

Ne HanmenoBanue Conepxxanne ToapoOHO pazpadarbiBaeMoii | No
Bap. | JAeTaiu oreparuu qepTeKa
1 2 3 4
1. Brynka O6paboTKa KyJIauKoB 01
2. Komneco 3y6uatoe OxonyaTtenbHast o6padoTka KD35H7 02
3. ITeIpH O6paboTka pe3pobr M24 x 1,5 — 89 17
4, Brynka O6paboTka IIIOHOYHOTO IMa3a 18
5. Komeco 3y6uatoe O6paboTka 3yObeB 25
6. [TonymydTra O6paboTka IIIOHOYHOTO IMa3a 19
7. Poruar O06paboTka miIocKocTen 03
8. Ban O06paboTKa MMOHOYHOTO TMa3a 04
Q. [TonymydTra OxonuatenbHast o0paboTka KD65H7 09
10. | Bajp-mecrtepHs O6paboTKa MMOHOYHOTO Ma3a 06
11. | Yepssik UepHoBas o0OpaboTka HapyxHbIX | 11
MTOBEPXHOCTEMN

12. | Mydra OxonyaTenbHast o0paboTka KD38H7 24
13. | Ban O6paboTKa JTBICOK 05
14. | Crynuna O6pabotka otBepcTus D6 12
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15. | Ban O6paboTka NIMOHOYHOTO MMa3a 13
16. | Wecrepns OxoHnuaTtenbHast oo6padoTka D40H7 22
17. | Ban O6paboTKa NIMOHOYHOIO Ma3a 07
18. | lllectepns O6paboTka naza 21
19. | Ban YepHoBas o0paboTka Hapy>KHbIX | 23
IIOBEPXHOCTEN
20. | I[onymydra O6padoTtka otBepcTHst D17 08
21. | Ban-mecrepHs O6paboTKa NMOHOYHOIO Ma3a 10
22. | Ban UepHoBasi 00pab0TKa MOBEpXHOCTEH 15
23. | lecrepus O6paboTtka 3yObeB 16
24. | Crakan OxonuaresnbHas 00padotka D606 20
25. | Och O6pabotka orBepcTus P6103° 14
26. | Brynka OxkonyaTtenbHast 06paboTka KW65H7 01
27. | Koneco 3ybuaroe O6paboTka 3yObeB 02
28. | LTeIph OxonuaTtenbHas 00pabotka (J330js6 17
29. | Brynka O6paboTtka oTBepcTHit V6,6 18
30. | Koneco 3y0Ouatoe O06paboTKa MIMOHOYHOIO a3a 25
31. | I[onymydra O6padoTka pe3post M8-7H 19
32. | Ppruar O6paboTka maza 03
33. | Ban O6paboTKa MMOHOYHOIO Ma3a 04
34. | I[onymydra O06paboTKa KyIadKkoB 09
35. | Ban-mecrepus UepHoBas o0OpaboTka HapyxHbIX | 06
ITOBEPXHOCTEMN
36. | Yepmsx O6paboTka maza 11
37. | Mydra O6paboTKa MMOHOYHOTO Ma3a 24
38. | Ban O6paboTKa MMOHOYHOTO Ma3a 05
39. Crynuna O6paboTka NUIHIICB 12
40. | Ban OxonyatenbHast 00paboTka PD35K6 13
41. | llecrepns O6paboTtka 3yObeB 22
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42. Ban UepHoBast o0paboTka HapyxHbIX | 07
IIOBEPXHOCTEN

43. | llectepns O6paboTtka 3yOneB 21

44, | Ban Yucrosas o0paboTka Hapy>XHbIX | 23
IIOBEPXHOCTEN

45. | [lonymydTa OxonuatenbHas 00pabotka P100h6 08

46. | Bam-mectepHs O6paboTtka 3yObeB 10

47. | Ban Yucrosas o0OpaboTka HapyXHbIX | 15
IIOBEPXHOCTEN

48. | lllecrepus OxoHuaTtenbHast 06padoTka ¥32Js6 16

49. | Crakan O6padoTka oTBepcTHil K9 20

50. | Ocb OxonuatenbHas 00paboTka P43K6 14
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9. MIPUMEP BBIIOJHEHUA KOHTPOJIbHON PABOTHI Ne2

Tema: CipoeKTHPOBATH TEXHOJIOTHYECKUI MPOLECC MeXaHHUYeCKON 00padoTKu
perann «Bam» Mo 3ajaHHOMY 4epTeKy, HMOAPOOHO pa3padoTarh ONepPalUIo

0o0padoTku pe3n0bl M36 x1,5 -89 B yc/10BUSIX CEPUITHOT0 MPOU3BOACTBA.

1. XapakTepucTuka aeTajiau.

3ajmaHHas JeTajdb OTHOCHUTCS K JeTalsiM THUIAa TeJd BpalleHUss C Hapy>KHBIMU
MUIMHAPUYECKUMH TIOBEPXHOCTSIMHU, 0€3 LEHTPaJbHOTO OTBEPCTHS, KJAcC JeTalu
«Banb.

Jletans mpencraBisieT coOOW Ban CTynmeH4YaTod (OpMbI, Ha JBYX CTYIECHSIX
pacmoJioKeHbl IIMOHOYHBIE TMa3bl, Ha JIBYX Hape3aHa pe3bba M36 x1,5 u M64 x2.
[{unuHaprUecKre TTOBEPXHOCTH BBITIOJHSAIOTCS B pazmep D65h6, @60 u @50js6. Ha
HoBepXHOCTH D50jS6 MMeeTcsl MIMOHOYHBIN a3 MUPUHOW 14 MM, Ha MOBEPXHOCTH
@65h6 pacronokeH MmIMOHOYHBIN a3 mmmwmpuHOM 18 MMm. I[loBepxHOCTH B65h6
MOJIBEpraeTcsi TePMHUECKOW 00pabOTKEe TOKAaMHU BBICOKOW YacTOTHI /10 TBEPAOCTH
52...56 HRC. IllepoxoBatocth moBepxHocteir 50js6 u D65h6 Ral,25, pes3nda
M64x2 wumeer miepoxoBatocTb Raz2,5, O0OKOBbIE TOBEPXHOCTH I1a30B HMEIOT
mepoxoBaTocTh Ra5. OcranbHble  MOBEPXHOCTHM  Baja  BBINOJHSIOTCS  C
mepoxoBarocThio Ralo0.

Hetanp msrotaBiauBaercs u3 cranu 40X ['OCT 4543-71. NabaputHbie pa3zmepbl
netand: HauOodpuik guametp 65mM, jiuumHa 480 mMm. Macca -9,42 xr. K neranu
MPEABABISIOTCS CIENYIONIUE TEXHUYECKHe TPeOOBaHMS: JOMYCK paJaHabHOTO

ouenus nopepxHoct P50jS6 oTHOCUTEILHO MOBepxHOCTH D656 He 6osee 0,01MMm,
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JOIYCK paJiajJbHOr0 OMEHUs MOBEpXHOCTH M64X2 OTHOCUTENBHO MOBEPXHOCTH

@65h6 He Oomee 0,025 MM. DTH TpeOOBaHUS HEOOXOAMMBI JIi TOYHOW YCTAHOBKH

Baja B  KOpIIycCe.

o

IyCK CUMMETPUYHOCTHU

I1a30B  OTHOCHUTCJIIBHO

ocen

MOBEPXHOCTEH, HA KOTOPHIX OHU pacnojiokeHbl, He Oonee 0,04mMm. JlaHHOE

TpeOOBaHUE  CILYXKHUT

A

OTHOCHUTCIBHO OCH.

J4 TOYHOI'O

PacCIIOIOKEHHUSI

TexHuueckue Tpe6OBaHI/I$[I MCTOAbI UX BBITOJIHCHUSA 1 KOHTPOJIA.

COIPATAEMBIX  JETAJIEH

Conepxanue TpeboBaHUs

Korna, xakuM METOIOM U
cpeacTBaMu MOXKHO
BEIIIOJIHUTH 9TO

TpeOoBaHUE

Kak T KaKuMUu

CpeACTBaMHU MOKHO
MIPOBEPUTH  BBIMOJHEHUE

TpeOoBaHUs

1. Jlomyck paauambHOTO

OueHus

@50js6

IIOBEPXHOCTH
OTHOCHTEIILHO
TIOBEPXHOCTH D65h6
0,01mm,

M64x2

ITOBCPXHOCTH
OTHOCHUTCJIBHO

TOM

0,025 mm.

XKC ITOBCPXHOCTH

JlaHHbIE TpeOoBaHusA

MOKHO JIOCTUYb
YHCTOBBIM ILIN(OBAHHEM
U Hape3Koll pe3nObl C
UCIIOJIb30BAaHUEM €IMHBIX
TEXHOJOTUYECKUX 6a3

(LIEHTPOBBIX OTBEPCTHHN).

Ha KOHTPOJIBHBIX

HCHTpAX C IIOMOIIIBIO

HHAUKATOpAa.

2. Jomyck
CHUMMETPUYHOCTH
HITTOHOYHBIX Ma3oB
OTHOCHUTEJBHO ocen
MMOBEPXHOCTEM, Ha
KOTOPBIX OHU

pacnionoxensl, 0,04MMm.

dpe3epoBaHUEM
CIIEIMAJIbHOM

MPHUCTIOCOOJICHUN.

C momompio  Kanmubpa

IIPU3MBbI IIITOHOYHOM.

HpOBeI[H aHaJIn3 TCXHOJOTHMYHOCTH KOHCTPYKOHMHU JOCTaAJIH,

CIIeIyToIIee:

yYCTaHaBJINBACM

MKTY.TMO02
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JleTanp xecTKas, T.K. L 480 7.4, 1.e. MeHee 10.

d, 65
KoncTpykiuss netanu TO3BOJSET B YCIOBHSX CEPUMHOTO MPOU3BOJCTBA
COOIOaTh TPUHIUIBI TOCTOSHCTBA M TMPEEMCTBEHHOCTH 0a3, HE HCIOJIh30BATh
CIIOXHBIA CHEIUAIbHBIA PEXYIIUA HHCTPYMEHT, NPHUCHOCOOJIeHUs, 00paboTKy
IIPOU3BOAUTH Ha YHUBEPCAIbHBIX CTaHKax ¢ YIIY.
Ha ocHOBaHMM TIpPOBEAEHHOTO aHajIM3a MOXHO CJeNaTh BBIBOA: JIETallb

TCXHOJOI'HMYHA N HAa BBI3BIBACT TPYHHOCTeﬁ B ITPOU3BOACTBC.

2. Pa3zpa0oTka MapIIpyTHOI0 TEXHOJOTMYECKOI0 mpoiecca.

[lepen pa3pabOTKOW MOJHOTO TEXHOJIOTHYECKOTO MPOIECCa COCTABIISIEM CXEMY
MOCIIEIOBATEIbBHOCTH 00paboTKu fetanu «Bam» - MapupyTHBIM TEXHOJOTUYECKUM
nporecc.

OCHOBHbBIE  TOJOKEHUSI ~ TEXHOJIOTMM  MAIIMHOCTPOEHUS  YCTAaHABIMBAIOT
MOCIIEIOBATENIbHOCTh 00paboTKU moBepxHocTel. Mcxoas u3 kBanuTeTa TOYHOCTH U
3aJlaHHON IIIEpOXOBATOCTH, OOPaOOTKY TOBEPXHOCTEW JeTanu pa3OuBalOT Ha
YEPHOBYIO, YUCTOBYIO U OTAEJIOYHYIO CTA/IUH.

IIpy 4epHOBOM TOYEHUM CHUMAETCS MAaKCUMAaJbHBIM MPUIYCK U JOCTUTAETCS
mepoxoBaTocTh He HWXKe Ra20 u ToyHOCTh 12 KBaJIMTET, YHUCTOBOE TOYCHUE
NPUMEHSIIOT ISl TOCTHOKEHUS 1epoxoBaTocTu Ra2,5 u touHoctu 8§ kBanuter. s
TOCTH>KEeHUS 1mepoxoBaTocTd Ral,25 u TouHocT 6 KBaIUTET TpeOyeTCs OTAEIOUHAs
o0OpaboTka.

[Ipu 00paboTke cTamuM B YCIOBUAX CEPUWHOTO TPOU3BOJICTBA OTIEIOYHOM
00paboTKOH ABNIAETCS NUTM(OBaHNE MTOBEPXHOCTH HA KPYTIONUTH(POBATHHOM CTAHKE.
@®pe3epoBaHUE  HIMOHOYHBIX  MAa30B MPOU3BOAUTCA HA IIMOHOYHO-(pPE3EepPHOM
cTtanke. YepHoBas MW TIONYyYHMCTOBas OOpabOTKAa HAPYKHBIX IWIMHAPUYECKHUX
MMOBEPXHOCTEN MPOU3BOJANTCS HA TOKapHbIX cTaHkax ¢ UIIY. [loaroroBka neHTpOBBIX
OTBEPCTHUH, SBISIONIUXCA Oa3zaMu JUIsl JajbHelieid oOpaOOTKH, BBIMOJHIETCA Ha

(dbpe3epHO-IIEHTPOBATILHOM CTaHKE.

Jer
JO
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HaunmenoBanue u | [lapameTtp Ksanuter | Bug o0paboTku

pa3zMep NOBEPXHOCTH | IIEPOXOBATOCTH

1. IToBepxHOCTH Ral,25 h6 YepHOBOE TOUEHHUE,

?65h6 YHCTOBOE TOUEHHE,
nuidoBanue

2. TloBepxnocts K60 | Ral0 H14 UepHOoBOE TOUEHHE

3. [ToBepxHOCTH Ral,25 Js6 UepHOBOE TOUYECHUE,

@50js6 YHCTOBOE TOUEHHE,
nuidoBanue

4. IloBepXHOCTh Ra2,5 UepHOBOE TOUEHHE,

M64x2-69 YUCTOBOE TOUCHUE, HApE3Ka
pe3nObI

5. IToBepxHOCTH Ral0 UepHOBOE TOUYEHUE, HapE3Ka

M36 x1,5 -89 pe3nObI

6. llInonounsiii maz | Rad N9 ®dpe3epoBaHue

18N9

7. Hlnonounslii maz | Ras N9 ®dpe3epoBaHue

14H9

8. Topiibl Ral0 H14 dpe3epoBaHue

BapuaHT MapuipyTHOTO TEXHOJIOTHYECKOTO IMPoIlecca MEXaHHMUECKOW 0O0pabOTKH

neranu «Bam» caenyromuii:

Onepauusa 005 ®pe3epHo-LIEeHTPOBAJILHAS
Obopyodosanue: ctanok mojenu MP73
IIpucnocobaenue. TPU3MaTHISCKOE THCOYHOTO THIIA.

®pe3epoBaTh /1Ba Topia B pazmep 480 MM, CBEPIIUTH J1Ba UEHTPOBBIX OTBEPCTHS.

Onepayusa 010 Toxapuas ¢ UIIY
Obopyoosanue: cranok moaenu 16K20PD3

J.:ﬂﬂ Jluct
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IIpucnocobnenue: NaTpOH MOBOAKOBBIN, IEHTP BPALLAIOLIUICS.

Tounte moBepxHOCTH V65, D64, D60, D50 NMpenBapuTEIbHO U OKOHYATEIBHO C
MPUITYCKOM MOJI ITU(OBKY, TPOpe3aTh JBE KAHABKU IIUPUHON 6MM U 3MM, Hape3aTh

pe3p0y M64x2-69.

Onepayun 015 Toxapuas ¢ UIIY

Obopyoosanue: ctanok mojenu 16K20d3

IIpucnocobnenue: NaTpOH NOBOAKOBBIN, HEHTP BPAILlAIOLIUICS.

Tounts mnoBepxHoctn D36 m H30MM MNpeaBAPUTENBHO W OKOHYATEJBHO,

npope3aTh KaHaBKY IIMPUHON 5,2MM, Hape3aTh pe3rdy M36 x1,5 -80.

Onepayun 020 1Inonouno-dpesepHas

Obopyodosanue: CTaHOK Mojienu 692M

IIpucnocobnenue: ciennaibHOE.

dpe3epoBaTh JiBa MIMOHOYHBIX Ma3a mupuHoit 14H9 u 18N9.

Onepauusa 025 Tepmuueckasi
TepmooOpaboTath MOBEPXHOCTh I65 TOKAMU BBICOKOW YacTOTHI Ha TIyOUHY

1,2...1,8 MM 1o TBepaocTu 52...56 HRC.

Onepauyusa 030 KpyraouuingoBajibHas

Obopyodosanue: ctanok Mmojenu 3M153

IIpucnocobnenue: IeHTPa,XOMYTHK.

HImudoare moBepxHOCTH D656 1 D50]S6.

Onepayun 035 KonTpoabHas

Obopyodosanue: IINTAa KOHTPOJIbHAS.

KonTposs neranu OTK.

Hzm.

Jluct

No mokym.

Tlonmuce

Jlara
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3. Pa3paborka 3aJaHHOM ONepalMi TEXHOJOIHYECKOro npouecca.

ITo 3amanuto TpeOyeTcs pa3paboTarh oneparuio 1mo Hapeske pe3posl M36 x1,5 -
89. B MapuipyTHOif TeXHOIOTMH Hape3Ka pe3bObl Mpou3BOAUTCS Ha omepanuu 015
TokapHO# ¢ UIIY, BeIMOaHAEMOI HA TOKapHOM cTaHKe Moa. 16K20d3.

Onepanps 015 conep uT 0O1MH YCTAHOB U TPU TEXHOJIOTHYECKUX MEPEXOA:

1) Ttouuts moBepxHOCTH V36 , D30 mnpeABApUTEIBLHO M OKOHYATENIHHO;
2)npope3aTh KaHaBKY IIKUPUHON 5,2 MM ; 3) Hape3aTh pe3pdy M36 x1,5 -80.

TexHonornyeckas 6aza: LEHTPOBBIE OTBEPCTHUS U TOPEIL] ACTAIH.

[Ipucnocob6nenue: maTpoH NOBOJKOBBIH, IIEHTP BpalAIOLIANCS.

Pexymnii ”HCTpYMEHT:

Pesern npoxoanoit ¢ pomOuueckoit uractunoi uz TSK10 PDINR2525M15

TV 2-035-892-82,

Peserr kanaBounsiii 035-2126-1805 OCT 2M110-7-84,

Peser pespboBoii 035-2159-0543 OCT 21110-9-84.

Cpencta xouTpodis: [lItanrenuupkyns L 11-0,05-160 T'OCT 166-89,

Kamubp- xomwiio pe3pboBoe M36 x1,5 -8g.

YcTaHoBIIEHHE PEKUMOB PE3AHUS IO MEPEXOJIAM.

1. Tounts noBepxHocTH D36 u YD30MM IpeABAPUTEIBHO.

Pexxumbl pe3anust Ha3HAYaeM M0 JTUMUTUPYIOLIEH MOBEPXHOCTH D36.

['mybuna pezanus

I'ne: D3 — nuameTp 3aroToBKH, MM

Dy — anamertp roToBoi aeranu.

Haznauaem nmogady B 3aBUCHMMOCTHU OT HICPOXOBATOCTHU ITIOBECPXHOCTHU

Sor = 0,22 MM/06  [3,k.3,¢.39]

Foer |
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[TonpaBouHble KO3(PPUUIMEHTHI: HA MEXaHUYECKHUE CBOMCTBAa 00padaThIBAEMOTO
matepuana Ksy = 0,9, nonpaBounbsiii ko3 puuueHT Ha cnocod ycraHoBKkH Ksy,= 0,9

[3,k.5,c.43].

So = SOT * KSM * KSy, MM/00 (1)

So=0,22*0,9*0,9 = 0,18 MM/06

Koppektupyem momady mo mnacmopry crTaHka. Ha paHHOM cTaHke mojaada
perynupyetcsi 6ecctynenyato S, = 0,18 Mmm/00.

OmnpenensieM CKOPOCTb PE3aHMUS.

V1 =190 M/MuH. [3.k.21,c.74]

[TonpaBouHbie KO3 HUIIMEHTHI HA CKOPOCTH pe3aHUs B 3aBUCUMOCTH:

oT marepuasia uactpymenta Kyv = 1,05 [3,k.21,c.74]

oT cToiikocTu uHCTpymMeHTta Ky = 1,05 [3,k.23,c.84]

V= VT* KV|\/|* KVI/I 5 M/MUH (2)

V=190*1,05*1,05 = 209,5 m/MuHn

PaccunteiBaem 4aCTOTY BpalllCHUA IITMHACIIA:

_ 1000*V

n , 00/MHH 3)
7*D
= M =158806 | mun
314*42

KoppekTupyem yacToty BpamieHus o NacrnopTy CTaHKa

Jluct
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ng = 1000 06/Mun

OmnpenensieM NeHCTBUTENBHYIO CKOPOCTh PE3aHUS:

_7*D*n

V="——— M/MUH (4)
1000
* *
— 314*42*1250 — 16490/ 2aun
1000

OrnpeensieM MOIITHOCTh MOTPEOHYIO HA PE3aHUeE:
Nt =4,0kBt [3,k.21,c.74]
[TonmpaBouHBIE KOADPUITUEHTH HA CKOPOCTh PE3aHUS B 3aBUCUMOCTH:

Ot matepuana unctpymenta Kpy=1,05 [3,x.24,c.85]

N = NT* KNM ,KBT (5)

N =4,0*%1,05 = 4,2 kBt

Haiinennoe 3HaueHue TmpoBEpPsSEM MO MONIHOCTH CTaHKa. MOIIHOCTH

mmunaene npu KII = 0,8 u momnHocTu asurarens 10xkBT.

N = 10*0,8=8xBrt

Takum 00pa3oM, BBIOpAHHBIE PEKUMBI PE3aHUS M0 MOLIHOCTH OCYIIECTBUMBI.

Ha

JIns monay4yucToBOM OOpabOOTKM pEeXUMBl pe3aHusl Ha3HAavyaeM aHaJOTUYHBIM

obpazom.
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I'ne: D3 — nuameTp 3aroTOBKH, MM

D — niuameTp roToBOM JeTalu.

Haznauaem noaady B 3aBUCHMMOCTH OT HICPOXOBATOCTH ITOBEPXHOCTHU

So=0,19 MM/06  [3,k.3,¢.39]

[TonnpaBouHble KO3(PPUIMEHTHI: HA MEXaHWYECKHE CBOMCTBAa 00pabaThIBAEMOTO

matepuana Ksy = 0,9, nonpaBounsiii koa¢puuueHT Ha crnocod ycraHoBku Ksy,= 0,9

[3,k.5,c.43].

So = Sor * Ksu * Ksy, MM/00

So=0,23*0,9*0,9 = 0,19 MmM/06

Koppektupyem mnonmayy mno mnacmopty cranka. Ha paHHOM cTaHke mojada

perynupyeTtcst 6eccrynenyaro S, = 0,19 Mm/00.

OmnpenensieM CKOPOCTb PE3aHMUS.

V1 =190 M/MuH. [3,k.21,c.74]

[TompaBouHbie KO3 HUITMEHTH HA CKOPOCTH PE3aHUS B 3aBUCUMOCTH:
ot matepuaia uuctpyMenta Kym = 1,05 [3,k.21,c.74]

oT cToiikocTu uHcTpymMeHnTta Ky = 1,05 [3,k.23,c.84]

V= VT* KV|\/|* KVI/I . M/MUH

V=190*1,05*1,05 = 209,5 m/mMmuH

Jluct
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PaccuuteiBaem JaCTOTY BpalllCHWA HIIMMHACIIA!

_ 1000*V

n , 00/MUH
7*D
= —1000 2095 =175506 | mun
314*38

Koppektupyem yacToTy BpalleHus 10 NaclopTy CTaHKa

ng = 1600 06/Mun

OHpe,HeJISICM HGﬁCTBHTCHBHYI-O CKOPOCTBL pE€3aHUA:

* *
V= ETI(D)On , M/MUH

* *
= 314%38%1600

=190,9m / mun
1000

[Io MOIIHOCTH [MaHHBIM IEPEXOJ HE NPOBEPSAEM, T.K. IIPOBEPKY MPOU3BOAAT IO

CaMOMY Harpy>kK€HHOMY Itepexoay. Takum rnepexoaom sIBIsieTCsl YEPHOBOE TOUCHUE.

OrnpenesnsieM peXUMBbI Pe3aHus I MPOPE3KU KaHABKU MTUPUHON 5,2 MM.

I'myOuna pe3anus nmpu nmpope3ke KaHAaBOK paBHA IITUPHUHE Pe3Ila, €CJIM €ro MHPUHA
paBHA IIMPHUHE KaHABKHU.

t=15,2 MmMm.

Haznauaem mogady B 3aBUCHMMOCTH OT HICPOXOBATOCTHU IIOBCPXHOCTH.

Sotr=0,16 MM/06  [3,k.27,¢.89]

[TonpaBounbie KOAG(PUIMEHTHI: HA MEXaHMYECKUE CBOMCTBAa 00pabdaThIBAEMOIO
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Marepuana Ksy = 0,9, [3,k.29,¢.91]. [TonmpaBouHbIi KOA(DPUIUEHT B 3aBUCUMOCTHU

OT UHCTpYMeHTaIbHOTO Matepuana Ksy= 1,0.

So = Sor * Ky * Ky , MM/06

So=0,16*0,9*1,0 = 0,14 MmM/06

Koppexktupyem mnopady no macnopTy cTaHka. Ha pgaHHOM cTaHke mogada

perynupyeTtcst 6ecctynenyato S, = 0,14 Mmm/00.
OmnpenensieM CKOPOCTh pPe3aHUS.
V1 =139 M/MuH. [3,k.30,c.93]
[ToripaBouHbIe KO3(PPUITUEHTHI HA CKOPOCTH PE3aHUS B 3aBUCUMOCTH:

oT marepuasia uactpymenta Kypy = 1,0 [3,k.30,¢.93]

V=V+* Kvu , M/Mun

V=139*1,0 = 131 m/Mun

PaccuuteiBaem 4aCTOTY BpalllCHUA IITMHACIIA:

_ 1000*V

n , 00/MHH
7*D
= M = 68106 | mun
314*65

KoppekTupyem gyacToty BpamieHus o NacnopTy CTaHKa

N = 630 06/MuH

MKTY.TMO2... 000 KP
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OmnpenenseM OeHCTBUTEIBHYIO CKOPOCTh PE3AHUS:

_7*D*n
= , M/MHH
1000
* *
V= w =128,6m/ mun

1000
OrnpenensieM pexXuMbl pe3anus sl Hape3ku pe3sos M36 x1,5 -8g.
['myOuna pezanus npu Hape3Ke pe3bObl.

t=0,3 mMm.

Haznauaem nopmauy. Ilpu Hapeske pe3sObl Mo1aua paBHa 1ary pe3bOsbl.

Sot = 1,5 MM/00

OmnpenensieM CKOPOCTb PE3aHMUS.

V1 =158 M/MuH. [3,x.34,c.101]

[TonmpaBouHbie KO3 HUITMEHTHI HA CKOPOCTH PE3aHUS B 3aBUCUMOCTH:

Ot criocob6a Hape3aHus Ipy Hape3aHuu ogHuM pesriom Ky = 0,75

[3,£.30,¢.93]

V=V7* Ky, M/MUH

V= 158%*0,75 = 118,5 m/Mmun

PaccunteiBaem 4aCTOTY BpalllCHUA INITMHACIIA:

*
- = 1000*V

, 00/MHUH
*D

v
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- = 1000*1185
314*36

=104806 | mun

Koppexktupyem gacTtoTy BpalieHus 0 NaclopTy CTaHKa

ng = 1000 06/Mun

OHpGI[CJISICM I[CﬁCTBI/ITCJIBHyIO CKOPOCTL pE3aHUA:

* *
V= ETI(D)On , M/MUH

= 314*36*1000
1000

=113m/ mun

4. PacueTr TeXHMYECKOIl HOPMbI BPEMEHH.

3acomoexka: cranb 40X 'OCT4543-71

Teepnocts — HB240-280

Macca ngeramu — 9,42 kr.

Cnoco6 ycTaHOBKH — BPYYHYIO.

Obopyoosanue: cranok mogenu 16K20D3

IIpucnocobnenue: MTOBOAKOBBIN MATPOH, IIEHTP BPAIIAFOIIHICS.

Peorcywuur uncmpymenm:

Pesen mpoxoaHoii ¢ pomOuueckoi miactunoit uz TSK10 PDINR2525M15

TV 2-035-892-82,
Peserr kanaBounsii 035-2126-1805 OCT 2M110-7-84,
Peser pespboBoii 035-2159-0543 OCT 21110-9-84.

Mepumenvuoiu uncmpymenm.

Mtanrermupkyns LI 11-0,05-160 TOCT 166-89,
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Kanu6p xonbuo pe3rdboBoe M36 x1,5 -89.

Pasmep maptuu: n= 100 neranen.

I TygyHO-KanbKYISAIMOHHOE BpEMSs OIpeaeisieM 1o hopmyiie:

TIY3

TH_IK = TH_IT +

(6)

I'me:  Tuwr —HOpPMa IITYYHOTO BPEMEHU

T]'[3 — HOpMa IOATOTOBUTCIIBbHO-3aKITFOUUTCIIbHOT'O BPCMCHU

N — mapTus 3amycka AeTajien

T = (T Ty *Kpy) * (14 2o )

I'ne: Tya — BpeMst 1IUKIIA aBTOMATHYECKON pabOThI CTaHKA T10 ITpOorpaMMe, MUH;
T, — BcmomoraTesibHOE BPEMsI, MUH;

Kis MOTPABOYHBIA  KO3(P(HUIIMEHT HAa BpeMs BBINOJHCHHUS PYyYHOU

BCIIOMOTaTeIbHOM paboTHI;

Qrex — BPEMS Ha TEXHUYECKOE 0OCTy)KMBAaHUE pab0Uero Mecra;
Qopr — BPEMsI Ha OpraHU3allMOHHOE 00CTYKUBAaHUE pabOUYEro MecTa;
Qorn — BpEMsI Ha OT/BIX M TUYHBIC HAJOOHOCTH.

Tua = To +Tva (8)

I'ne: Tya - MalIMHHO-BCTIOMOTATENbHOE BpeMs pabOTHI IO IIporpamMmMe.

=y ©)

CT
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80+5 8+4 15+3 72+5

= + + + *5=0,88mun
1250*0,18 1600+018 0,14+630 15*1000

(o)

Tya = 0,03*4 +0,1*4+0,04*4+0,02*3 = 0,74 mun
Ty =0,88 + 0,74 = 1,62 mun
Ty = TB.y + Th.on T Teumm (10)
I'ne: Tey — BpeMs Ha yCTAaHOBKY J€Taau
Tey=0,55 Mun [4,k.7,c.59]
Tp.on — BpEMS, CBA3aHHOE C ONEpalnen

Teon = 0,32 +0,03 =0,35 mun  [4,k.18,c.64]

Tsusm - HE IMCPCKPBIBACMOC BpEM:A HA U3MCPCHUS

Tewsm = 0,55 +0,35=0,9 mun

K.y = 0,87 [4,k.1,c.50]

B03M0XXHOCTh MHOTOCTaHOYHOT'O O6CJ'IY)KI/IB3HI/I$IZ

T
Sm= “—+1) * Ky 11
w= () K (11)
I'me: Ky = 0,75 — k03 dunineHT HOpMaTUBHOM 3aHATOCTH [4,c.19]
Sm= (-2 11)*0,75 = 1,53

0,55 +1

B03M0XHOCTH MHOTOCTAaHOYHOT'O 06CJ'Iy>KI/IBaHI/I$I HCBO3MOXKHAa.
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Aopr + ao6c T Aot = 8% [4,K16,C90]

IlItyuyHoe Bpems:

Tu = (1,62 +0,9%0,87) * (1 +%) = 2,6 MuH

[ToAroTOBUTENBHO-3aKIIIOUUTEIILHOE BPEMSI:
Tuws = Tigr + Trs2 + Tis3 (12)
Bpems Ha opraHu3aiiiOHHYIO MOJTOTOBKY:
Tus1 = 9+2+2 = 13 mun [4,k.21,c.96]

BpeMms Ha mepeHananky cTaHka, MPUCIOCOOJICHHUM, HHCTPYMEHTA, MIPOrPaMMHOTO

YCTpPOWCTBA:
T2 = 0,8%2 +0,8%3 + 0,4*6 +0,3 = 6,7 Mmun [4,x.21,c.96]
Bpewms Ha mpoOHYI0 00pabOTKY JAeTaNIH:
T3 = 5,4+1,62 = 7,02 mun [4,k.28,c.104]
HITy4HO-KanbKYISIMOHHOE BpEMS:

+ 13+6,7+7,02

TIIIK = 2,6 = 2,87MMH
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