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BBEJAEHUE

Meronuueckne  ykKazaHWs [0  BBINIOJHEHHUIO TMPAKTHYECKUX  padoT
pa3palboTaHsl, cormacHo paboueit mporpamme OIL.08 «Texnonorus
MAIIUHOCTPOECHHUS» TS CIIEUAIBHOCTHU 15.02.08 «Texnonorus
MaIllMHOCTPOCHUS» M TpeOoBaHMSIM K pe3yibTaTaM oOydeHus DenepaibHOTO
rOCyapCTBEHHOr0 00pa30BaTEIbHOTO CTaHJAApTa CpeIHero NmpodeccHoHaIbHOTO
obOpazoBanusa (manmee — ®I'OC CIIO) no cnenuanbHoctu 15.02.08 Texnonorus
MaIlUHOCTPOEHUSI.

[TpakTryeckre pabOTHI HANpaBJIEHBl HA OBIAJCHUE OO0YYAIOIIUMUCS BUIOM
npoeccHOHaNbHOM NeITeTbHOCTH:

BII/I1 Pa3paGoTka TEXHOJOTHYECKHX IIPOIIECCOB M3TOTOBJICHUS JeTajei
MaIllMH U COOTBETCTBYIONIUX TIpodeccuoHanbHbix kommetreHui (I11K)

BII/I2 VYuactue B OpraHu3alyd MOPOU3BOJACTBEHHON JESATEIBHOCTH
CTPYKTYPHOI'O TTOPa3aCICHU.

BII/I3 YuacTue BO BHEAPEHUU TEXHOJOTHUYECKUX MPOLECCOB U3TOTOBIICHUS
JleTaJIell MalllMH U OCYIIECTBIEHUE TEXHUYECKOTO KOHTPOJISL.

C 1enbio OBNAJIEHUs] YKAa3aHHBIM BUJIOM MPO(ECCHOHAIBHON ESITEILHOCTH
U COOTBETCTBYIOIIMMH MPOPECCUOHATBHBIMU KOMIETEHIIUSIMH, OOYydYaroIIuics B
XO0/J1€ BBIMTOJHEHUSI ¥ 3aLTUTHI TPAKTUUECKUX pabOT JOJKEH:

yMeTh:

— TMPUMEHSTHh METOJUKY OTPA0OTKH JeTaliell Ha TEXHOJIOTUYHOCTD;

— TIPUMEHATH METOJUKY IPOEKTUPOBAHUS ONIEPALIHIA;

— TMPOEKTUPOBATH YUACTKH MEXAHUYECKUX IIEXOB;

— HCIOJIb30BaTh METOJIMKY HOPMHUPOBAHUSI TPYIOBBIX MPOLIECCOB.

3HATH:

— cmocoObl o0ecrieueHrs 3aIaHHOM TOYHOCTH U3TOTOBIICHUS JIeTalIeH;

~ TEXHOJIOTMYECKHUE MPOLECCH IPOU3BOACTBA TUIIOBBIX ACTAJIEH U y3JI0B MAIIUH.

B mpouecce ocBoeHus AUCHMIUIMHBI Y CTYACHTOB JOJDKHBI (DOPMHUPOBATH
obmme kommneternun (OK):

OK 1. IloHumarh CymHOCTb M COLMAIBHYIO 3HAYMMOCTh CBOEHU
Oynayiuel npodeccuu, MPosIBAATh K HEH yCTOMYMBBII UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESITEIBHOCTh, BBIOMPATH
TUIIOBbIE METOJbl M  CIOCOObI  BBIMOJHEHUS MpodeccHoHaIbHBIX — 3ajad,
OLIEHUBaTh MX 3()(PEKTUBHOCTH U KAUECTBO.

OK 3. IlpuHuMate pelieHus: B CTaHAAPTHBIX M HECTAHIAPTHBIX CUTYaLUsX
Y HECTH 32 HUX OTBETCTBEHHOCTb.



OK 4. OcymecTtBiasaTh TOUCK W  HCIOJB30BaHHE HH(POpPMAIIUH,
HeoOxomuMon 11t 3((HEKTUBHOTO BBINOJHEHUS MNPOGECCHOHANBHBIX —3a7ad,
po(heCCHOHATBFHOTO U TMYHOCTHOTO PAa3BUTHSL.

OK 5. Mcnonp3oBath MH(YPOPMALMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJOTHH
B IPO(ECCUOHATILHOM 1€ATEBHOCTH.

OK 6. PabGoratp B KOJJIEKTHMBE M KOMaHJe, 3(PQEeKTHUBHO 0OIAThCA
C KOJIJIETaMH, PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTh 3a pPabOTy UJIEHOB KOMAaHJbI
(moTYMHEHHBIX ), 32 PE3YJIbTAT BHIMOJHCHHS 33 IaHHI.

OK 8. CamocTosATenbHO OINpenensTh 3ajayd  NpoQecCHOHAIBHOTO
W JIMYHOCTHOTO  Ppa3BUTHUS, 3aHUMATHhCS CamMoOOpa3oBaHUEM, OCO3HAHHO
IJTAHUPOBATH MOBBIIICHUE KBATU(DUKAIIIH.

OK 9. OpueHTupoBaThCS B YCJIOBHUSX YaCTOW CMEHBI TEXHOJOTUU
B ITPO(ECCUOHATILHOM IeITETLHOCTH.

Crenuanuct MO TEXHOJOTWM MAIIMHOCTPOCHHUS JIOJDKEH 00iajarh
po(eCcCHOHATFHBIMU KOMIIETEHITUSMHA, COOTBETCTBYIOIIMMH OCHOBHBIM BHIaM
npo¢eCCUOHANIBLHON JIEATEIbHOCTH

IIK 1.1. Mcnonp30BaTh KOHCTPYKTOPCKYIO JTOKYMEHTALMIO MPU pa3padboTKe
TEXHOJIOTUYECKUX MPOLECCOB U3TOTOBJICHUS JETAJIEH.

IIK 1.2. BeiOupaTh METO/ MOITYUYEHUS 3arOTOBOK M CXEMbI MX 0a3MpOBaHUS.

IIK 1.3. CocraBiTe MapuipyThl W3TOTOBJICHUS JIETAJIEHd U MPOECKTUPOBATH
TE€XHOJIOTUYECKUE OMEPALNH.

IIK 1.4. Pa3paGaTeiBaTh 1 BHEIPATH YIPABISAIONIAE TIPOrPaMMbl 00pabOTKH
JeTaneu.

IIK 1.5. Ucnonp30BaTh CUCTEMBI aBTOMATU3HUPOBAHHOTO MPOEKTUPOBAHUS
TEXHOJIOTUYECKHUX MPOIIECCOB 00paOdOTKHU JeTajeH.

IIK 2.1. VYyactBoBaTh B IUTAHMPOBAHWHM ¥ OpraHU3ANUH PaOOTHI
CTPYKTYPHOI'O MOJpa3IeIICHHUS.

MK 2.2. VYuyactBOBaTh B pPYKOBOJCTBE pabOTONl  CTPYKTYpPHOTO
NOAPA3IAECICHUS.

IIK 2.3. YyacTBOBaTh B aHaIM3€ MPOILECCA U PE3YJIbTATOB AECATEIBHOCTU
NOAPA3IAECICHUSL.

IIK 3.1. YyacTtBoBaTh B peaau3allud TEXHOJOTUYECKOr0 MpoIecca o
U3TOTOBJICHUIO JICTaJIEH.

IIK 3.2. IlpoBoauTh KOHTPOJb COOTBETCTBUS KadecTBa JeTajiel

Tp€6OBaHI/I$IM TEXHUUYCCKOM JOKYMCHTAI M.

[IpakTuueckue pabOTHl CcHEAyeT MPOBOAUTH IO MEpe MPOXOXKICHUS

CTyACHTaMHM TCOPCTUICCKOI0O MaTCpuraa.



[IpakTuueckre pabOTHl PEKOMEHAYETCS MPOUZBOAWTH B  CIEAYIOIICH
MOCIIEI0BATEIHbHOCTH:

- BBOomHas Oecema, BO BpeMs KOTOPOW KpaTKO HAMIOMHHAIOTCS
TEOPETUYECKHE BOMPOCHl IO TeMe pabOThl, Pa3bBACHAETCS CYIIHOCTH, IICIb,
METOJIMKA BBITIOJTHEHUS PabOTHI,

- CaMOCTOSITEIbHOE BHITIOJIHEHHE HEOOXOUMBIX PACUETOB;

- 00paboTka pe3yJbTaTOB pacdyeToB, OGOPMIICHHE TEXHOJIOTHYECKOU
JIOKyMEHTAITUH, OTUYETA;

- 3alMTa MPaKTHYeCKoW paboTel B ¢dopme coOecenoBaHUS MO METOIUKE

MPOBEJICHUS U pe3yJibTaTaM MPoJieIaHHON PaOOTHI.



1. METOANYECKHUE VYKA3AHHMA K  BbBIIIOJIHEHUIO
MNPAKTUYECKOWM PABOTBI JIUISA CTYJIEHTOB

K BBIMONHEHHIO TPAKTHUECKOH pabOThl HEOOXOAMMO IMPUTOTOBUTHCS 0
HayaJia 3aHSATHUS, UCIOJIb3YsI PEKOMEH/IOBAHHYIO JIUTEPATYPy U KOHCHEKT JICKIIUH,
a TaKXe O3HAKOMUTbCSI C IYHKTOM IpakTHYecKoro 3aHatusa «OOumme u
TEOPETUYECKHE IOJOKEHUS 10 TEME MPAKTUUECKOTO 3aHATHS.

CrygenTtsl  00si3aHbl MMETh HOpU  cebe  KOMIUIEKT  IHChMEHHBIX
IPUHAJUIC)KHOCTEH BKIIIOYAIOIIUMX B ceOsg, B TOM 4HCIE JUHEHKY, KapaHiarl,
KaNbKyJsATOp. OTYETHI O MPOBEJICHUU TNPAKTUUYECKUX 3aHATUNA W J1a0OpaTOpPHBIX
paboT BBIMOIHSIOTCS HA JIMCTaxX nUucyeil Oymaru (¢ onHOM cTOpoHbl ) ¢opmara A4
o(OpMIICHHBIMH paMKaMHu U OCHOBHOM Haamuchio cornacHo 'OCT 2.104-2006
NEPBBIM JIUCT OTYETa MO MPAKTUYECKOMY 3aHATHUIO U JabopaTopHOUl pabote —
dbopma 2 , BTOpoil U mocnenyromue JUcTel — dopma 2a. KoMIIeKkT oT4eToB 1o
MPAKTUYECKUM 3aHATUSM W J1ab0paTopHbIM paboTaMm OpoIIOpyeTcss B MamKy-
CKOpOCHIMBATEb C TUTYJIbHBIM JucTOM (IIpumnoxenue 1) .

2. OTyeThl MO NMPAKTUYECKUM 3aHSATUAM U Ja0OpaTOpPHBIM paboTaM
oopMIIsIIOTCS B NMHUCHbMEHHOM BHUJE, aKKypaTHO W JIOJDKHBI BKJIIOYAaTh B ceOs
CJIETyIOLIUE TTyHKTHI:

IIpakTnueckoe 3ansatne Ne

Tema:

Llenp npakTU4YEeCKOro 3aHATHS (JaOOpaTOpHON pabOTHI)

2.1 MarepuanbHoe oOecrieueHne 3aHATHS

2.2 Tlopsaaok BBIIOMHEHWS 3aHATHA  (3aMMcaTh  TOPSIOK  BBITTOJTHCHHSI
MPAKTUYECKOTO 3aHATHUSL, Ta00paTOPHOUN PadbOTHI)

2.3 HunuBuayanbHOE 3aJlaHuE (3anmuchIBaeTCs yCJIOBUE 3aaHus
COOTBETCTBYIOIIIEE HOMEPY BapHaHTa JJIsl JAHHOTO CTYJICHTA.)

2.4 ]Jlanee, Mo cepeMHE JINCTA, TUIIETCSA «X O PaOOTHD» M BBITTOIHSIIOTCS JTaITbI

MPAKTUYCCKOI'0 3aHATHA, COIJIACHO BLIIIC ITIPUBCACHHOMY ITOPAIKY.



2.5 Brwmonnsercs 3amuch «Bompocwkl misi camompoBepkn». B aTom myHKTE
oOy4aroniye MUCbMEHHO OTBEYAIOT Ha KOHTPOJIbHBbIE BONPOCHI, IPUBEJICHHBIE B
METOIMYECKUX PEKOMEHJALUAX K IPAKTUYECKOMY 3aHATHUIO.

2.6 Ilo 3aBepuieHUIO 3aHATHS O0YyYalOIIUECS COCTABISIOT BBIBOJA, B KOTOPOM
OTpaXaroT Pe3yJIbTAThl IPAKTUYECKOTO 3aHITHUS UCXOS U3 €ro Lesei.

3. Br16op BapuaHTa 3aaHus 7151 TIPAKTUYECKOTO 3aHATHS BBITTOTHICTCS
UCXO/Is1 TOPSIKOBOTO HOMEpA 10 KYpHay Y4eOHON TPYIIIIBI.

B TOoM ciiydae, eciM KOJIMYECTBO BapHAHTOB 33JaHUM K IMPAKTUYECKOMY
3aHATHIO HE NIPEBBIIIAET JECATH, TO OOYYAIOIIUKCA C IMOPSAKOBBIM HOMEPOM
onuHHAIIATh( JBaaNaTh OJWH) IO Y4eOHOMY >KypHAaIy TPYIIIbI BBITIOJTHSIET
3aJIaHUE COOTBETCTBYIOIIEE BapuaHTy Nel u anee 1o Crmcky.

4, [logroroBka K 3amuTe OTYETa MO  MPAKTUYECKOMY 3aHSATHIO
3aKJII0YAeTCs] B TUCbMEHHOM €ro 0(OpMIIEHUN UCXOS U3 TPEOOBAHUM yKa3aHHBIX
BBIIIE, a TaK JK€ IOJArOTOBKE TEOPETHYECKOr0 MaTepHuaja JJisi YCTHOIO
co0eceT0BaHus IO TEME 3aHSTHS.

S. [Tpu oLleHHBaHUH NPAKTUYECKOTO 3aHATHS YUUTHIBAETCS CIIETYIOLIEE:

— Ka4yecTBO BBINOJIHEHUS TPAKTHYECKON yacTu palboThl (cobOmroaeHue
METOAUKH BBINOJHEHHS, TOYHOCTh pAaCUETOB, IOJyYEHUE pE3yJIbTaTOB B
COOTBETCTBHH C II€JIbIO PAOOTHI);

— KayecTBO 3aIOJIHEHUS TEXHOJIOTHYECKOM TOKYMEHTAlUH;

— KadyecTBO O(OpMIIEHHS OT4eTa MO TMPAKTUYECKOMY 3aHATUIO (B
COOTBETCTBHHM C YCTAHOBJIICHHBIMU TPEOOBAHUSIMMU);

— KauecTBO YCTHBIX OTBETOB Ha KOHTPOJbHBIE BOIMPOCH MpPH 3allUTE
pe3ynbTaToB 3aHATHA (T7TyOMHA OTBETOB, 3HAHME METOJIUKU BBIMOJIHEHHS paboTHl,
UCIOJIb30BAaHUE CIEIUATBHON TEPMUHOIOTHH).

5. Cpoku 3amuThl MPAKTUYECKOTO 3aHSTHS: Otyer mo pe3yiabTaTam
IPOBEJCHUS MTPAKTUUYECKOIO 3aHATUS HEOOXOAUMO NMPEACTaBUTh K 3aIIUTE YK€ Ha
CIIEAYIOIIEM 32 HUM 3aHATUU. B cilyyae ecnu, crieayroomiee NpakTUIEeCKOE 3aHITHE

INpOBOAHUTCA B J3TOT IKC KaﬂeHﬂapHBIﬁ ACHb, TO CPOKOM CJa4u OTYCTa



oIpeaACACTCA HAaTta, CICAYyIoImiasd 34 HHM COINIaCHO pacCIIuCaHnIO y‘-Ie6HI>IX

3aHATHUUN.

6. Ecau otuer mo paboTre He ciaH BO BpeMsl (10 BBITIOJIHCHUS CIICTYIOIEH
paboThl) MO HEYBAKUTEIHHON TpPUYUHE, OIEHKA 3a MPAKTUYECKOE 3aHSTHE

CHIKAETCS Ha OaJl.



2. MATEPHAJIbBI JJIsd BbIIIOJIHEHUSA INPAKTUYECKUX H
JIABOPATOPHBIX PABOT

INPAKTHYECKOE 3AHATHUEN:1

Tema 3ausTus: «OnpeneaeHue TOYHOCTH POPMbI K TOYHOCTU B3aUMHOTO
PacToIOKeHHS TIOBEPXHOCTEH JIeTaau mpu 00padoTKe.

IIpoao/KkuTEILHOCTD 3aHATHS: 2 Yaca

Heab 3aHATHA: OTPA0OTATH MPAKTUYECKUE HABBIKU B YCTAHOBJIEHUH HAUMEHOBAHHUSI
U COJIep>KaHMs YCIOBHOTO 0003HAYEHUs 3a/IaHHbIX OTKJIIOHEHUH; 0TpaboTaTh
BO3MOXHOCTb BBIJIEPKaTh TPEOOBAHUE TOYHOCTH (POPMBI K TOYHOCTH B3aUMHOTO
pacmnoioKEeHHs TOBEPXHOCTEH JIeTany npu 00paboTKe B 3aBUCUMOCTH OT THIIa
CTaHKa.

MarepuajibHOe o0ecneyeHue:
— MeToanueckue ykazaHus K MIPAKTUYECKOMY 3aHATHIO Nel.
— Hopmarusno-cnpaBounas aurepatypa; ['OCT 2.308-2011.
— YeprExHbIE IPUHANIEKHOCTH.

YKa3zaHusi Ha TOT TeOPeTHYECCKUI MaTePUAaJI, KOTOPbI 10JKeH ObITh
NpopadoTaH NPHU NOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bsasprunbiii, B.®. OCHOBBI TEXHOJOTMU MAITUHOCTPOCHUS: Y4YEOHUK IS
BY30B [DneKTpoHHBIN pecypc] : yued. — OnekTpoH. gaH. — Mocksa:
Mammnoctpoenne, 2018, — 598 c¢. —  Pexum  gocryna:
https://e.lanbook.com/book/37005. — 3ari. ¢ sxpaHna.

2. Texnonorus MamuHOcTpoeHus. COOpHHMK 3aJad M yHnpaXKHEeHUH. YdeOHOe
nocobue/ moxa obmier penakuueit B.1.ABepuenkona, E.A.Ilonsckoro- 3-¢ usfm.,
uctp. u aom.- Mocksa: UHOA-M, 2021.-305 c.

1. OBIIME U TEOPETUYECKHUE ITOJOKEHUA 110 TEME
MPAKTHYECKOI'O 3AHSTUS.

OnHOI 13 OCHOBHBIX 33J71a4 TEXHOJIOTOB M IPYTUX YYaCTHUKOB MPOU3BOJICTBA B
MEXaHMYECKUX  IIeXaxX  SBISIETCS  o0ecredeHue  HEOOXOAUMON  TOYHOCTH
W3TOTOBIIIEMBIX JICTAJICH.

PeanpHBle AeTanmu MaliWH, W3TOTOBJICHHBIE C TIOMOIIBID MEXaHUYECKOU
00paboTKHU, WUMEIOT MapaMeTphbl, OTIMYAIOUIMECS OT HACaJIbHBIX 3HAYCHUH, T.C.

HMCIOT IIOIpCIIHOCTH, HO pPasMCpPhbI HOFpeHIHOCTef/Jl HC HOOJDKHBI IIPCBBIIIATH
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JIOTTYCKaeMBbIX IPEIeIbHBIX OTKIOHEHUH (1omyckoB). Jlonmyck — 3To apudpmeTrieckast
Pa3HOCTh HAMOOJIBIIET0 U HAUMMEHBIIETO OTKJIOHEHUH. /{1 oOecrnieueHus: 3aJaHHON
TOYHOCTH OOpabOTKH NOJDKEH OBITh MPABHJIBHO CHPOEKTUPOBAH TEXHOJOTHYECKHIM
IIPOLIECC C YYETOM SKOHOMHUYECKON TOYHOCTH, JOCTUIAEMOM Pa3IMYHBIMU METOIaMU
00paboTKH. BaXHO y4MTBIBATH, 4YTO KaXAbIH CIEAYIONIMI Mepexo] OJKEH
MOBBIIIATH TOYHOCTH Ha |...4 KBanuTeTA.

B psnme ciydaeB HCHOJB3YIOT pPACYETHBIE METOIABI JUIA  ONPENEIICHUS
BO3MOYHOM BEJIIMYMHBI MOTPEHIHOCTH 00pabOTKU. Tak ompenesnstoT MOTrpPerIHOCTU
TOKapHON 00pabOTKM, OT JEWUCTBUS CHJI PEe3aHMs, BO3HUKAIOIIUX BCJIEICTBUE
HEJIOCTATOYHOM KECTKOCTU TEXHOJIOTUNYECKON CUCTEMBI.

[Toa TOYHOCTHIO MEXaHUYECKON 00pabOTKH MOHUMAIOT CTEIEHb COOTBETCTBUS
U3TOTOBJISIEMOIO W3JENMsl TpeOOBaHUSAM dYepTexa MO pasMepaM U TEXHUYECKUM
YCIIOBUSIM.

TOYHOCTH  BBINIOJIHEHUS  pPa3sMEPOB  PENVIAMEHTUPYETCS  JOIyCKaMH,
IPOCTaBIISIEMBIMU Ha pa0OuYUX YepTekax JETald; TOYHOCTh BBINOJHEHUS (HOpMBI U
TOYHOCTb ~ B3aUMHOIO  PACHOJIOKEHUS  MOBEPXHOCTEM  PETIAMEHTUPYIOTCS

TCXHUYCCKUMH YCIIOBHAMU HaA YCPTCIKE ACTAIN

2. BAJAHUA U NTPUMEPHBI BBIITIOJIHEHUSA K INPAKTUYECKOMY
3AHATHUIO

3AJAHHME 1 :Onpenesienne To4HOCTH (GOPMBI IOBEPXHOCTEH AETAJIU NIPH
o0padoTke

YcaoBue 3amanusi: Ha pucynke 1 u B Tabmuue 1 ykasaHbl BapuaHTHI
MOBEPXHOCTEH C I0NyCKAEMbIMU OTKJIOHEHUAMH (POPMBI.

Tpebyercsi: yCTaHOBUTH HAWMEHOBaHUE U COJEpXKallhe O0003HAYCHUS
YKa3aHHBIX OTKJIOHEHHUM; YCTAaHOBUTH BO3MOXKHOCTh BBITIOJIHUTH 0OO0pPabOTKy Ha
yKa3aHHOM CTaHKe, coOirofas 3aJaHHyl TOYHOCTh. Hemocrarommumu paszmepamu
3aJ1aThCA.
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Taoauna 1 Bapuantsl 3aganuii

Ne Bapuanra dopma OBEPXHOCTHU Tun craHka
I OTtBepcrue BayrpunuindoBanbHbIit
I I1;mockocTh [TnockouundoBaIbHBIM
11 » »

IIpoxosxenue Tadaunb! 1

A\ ['pasp KpyraouuudoBaabHbIii

V., VI OTtBepcrue X OHHHT OBAJIbHBIN

VI Hunusp TokapHO - BUHTOPE3HBIN

Wl I1;1ocKOCTh [Ipoa0aBHO - CTPOTAIBHBIN
IX Hummsap TokapHbIi1 MHOTOPE3LOBBIN
X » KpyrnoumudoBaibHblii

e

Lo (/]o02]A)
2 A vy ]

—-=

" —ymm = o) X [opm

— - [—1 e ] s

Pucynok 1 Yeprexu k 3a1aHHIO

0,05

HPUMEP BBIITOJIHEHUSA 3ATAHUA Nel

Ha mnapyxHoili moBepxHocTH Baja (pucyHke 1) 3amaH momyck (OpMBL,
o0o3HaueHHbI ycnoBHBIM 3HakoM 1o CT COB 368—76. OxoHYaTelbHYIO
00pabOTKy 3TOM MMOBEPXHOCTU MPEAMNOJIAraeTCsl BBIMOJHUTH HUTM(GOBAHUEM Ha
KpyraonudoBaIsHOM cTaHke Mojaenu 3M151.

TpeOyercsi: yCTaHOBUTH HAaWMEHOBAHME M  COJEPKAHHE  YCJIOBHOTO
0003HAaYEHUs1 YKa3aHHOI'O OTKJIOHEHUS; YCTAaHOBUTH BO3MOXHOCTb BBIJEPKATh

TpeOOBaHME TOYHOCTU (DOPMBI ATOM MOBEPXHOCTH MPH MpPEIoIaraeMoi oopaboTke.
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Puc.1
Pemenue:

1. Ilo mpeacTaBIEeHHOMY JCKHU3Yy TOYHOCTh (DOPMBI IMIHMHAPUYECKON
ITOBEPXHOCTH BBIPAXKAETCA TOIMYCKOM KpYyriaocTu u cocrtasisier 10 mMxm. CormacHo
['OCT 24643-81, 3TOT OMYCK COOTBETCTBYET 6-i cTeneHu TOYHOCTU (GopMbl. [lox
TEPMUHOM «JlOMyCK KpYIJIOCTW» IMOHUMAIOT HAuOOJblIee IOMYCTUMOE 3HA4YCHHE
OTKJIOHEHUS OT KPyrJIOoCTU. YaCTHBIMU BUJIaMH OTKJIOHEHUS OT KPYIJIOCTU SIBIISIFOTCSA
OBAJIBHOCTb, OTPaHKa U Jp.

2. Ha xpyrmonumdoBaibHOM cTaHke Mojeiaun 3M151 MoXHO NpOU3BOAUTH
00paboTKy 3aroTOBOK ¢ HauOOJBIIHM guaMeTpoM j1o 200 MM u mymmHOM A0 700 MM.
CnenoBatenbHO, OH TPUTOACH Il 00pabOTKU MaHHOM 3aroToBKH. OTKIOHEHWE OT
KpPYIJIOCTU NpU 00pabOTKE HA ITOM CTaHKE COCTABIISIET 2,5MKM

Ha ocHOBaHUM U3/105)KEHHOTO J€1aeM 3aKIFOUEHUE O BOBMOKHOCTH BBIMIOJIHUTh

00paboTKy C 3aJITaHHOM TOYHOCTBIO.

3ATAHHUE 2 :OnpenesieHre TOYHOCTH B3AUMHOT0 PAaCIOJI0KEHUSA
MOBEPXHOCTEN AeTaju mpu 00padoTKe

YcaoBue 3aaanus: Ha pucyHke 2 moka3aHbl BApUaHTB 00pabOTKH MOBEPXHOCTEH.

TpeOyercsi: pacmudpoBaTte o0003HAYEHUE COJCpP)KAHUA JOIMYyCKa, pa3padborarh
TEXHOJIOTHYECKHE MEPOTIPHUATHS, 00ECIIEYNBAIOIINE BBHITIOJIHEHUE STOTO TPEOOBAHUSI.
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Pucynox 2 Bapuantsl 00paboTKu OBEPXHOCTEH

HPUMEP BBIIIOJIHEHUA 3ATAHUA Ne2

Ha sckuze (pucynke 3) 0003Ha4eHO TEXHHMUYECKOE TpeOOBaHUE K TOYHOCTH
B3aMMHOTO PACIIOIOKEHHUS TOBEPXHOCTEN JCTAIIH.

[Ipeanonaraercs OKOHYATENBHYIO 00pPabOTKY BEPXHEH IITIOCKOCTH BBIMOJIHUTH
YUCTOBBIM (Dpe3epoBaHMEM Ha BEPTHKAIBHO - (PE3EPHOM CTAaHKE COTJIACHO
OTIepallMOHHOMY JCKH3Y, N300paXKEHHOMY Ha pUCYHKeE 4.

TpebOyercsi: W3IOKUTh HAWUMCHOBAHME U  COJCPKAHHE TEXHHYECKOTO
TpeOOBaHMSI; YCTAHOBUTH 1O TEXHOJIOTHYECKUM CIPABOYHUKAM TOYHOCTH B3aUMHOTO
pPacroJIOKEHUST TOBEPXHOCTEHW JeTalld B 3aBUCHUMOCTH OT THMNA OOOPYIOBaHUS,
C/IeNIaTh 3aKIF0YCHUE O BO3MOYKHOCTH BBITIOJHUTH YKAa3aHHOE TPEOOBAHHME.

Pemenue:

1. Yca0oBHBIM 3HAaKOM Ha pabodyeM YepTe)ke IIOKa3aH  JOIYCK
NapaJlJIeTIbHOCTH  BEPXHEH  TUIOCKOCTH  OTHOCHUTEIHHO  HIDKHEH  IJIOCKOCTH,
o0o3HaueHHoit A. Iloxg momyckoM mapauieTbHOCTH TOHUMAIOT HauOoJIbIlee
JOTyCKaeMoe 3HAYCHUE OTKJIOHECHHS OT MapajUIeIbHOCTU. B Hammem ciydae Jomyck

paBex 0,2 MM Ha momaaun 150 X 150 mm.
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Pucynox 3 Pucynok 4

2. B Tabnuiax TEXHOJOTUYECKUX CIIPABOYHUKOB, HAXOIUM MpEEIbHbIC
OTKJIOHEHUS Haillero ciyyas: oHd paBHbl 40... 100 mxMm u 25...60 mxm Ha aiunae 300
MM, a 3Ha4uT Ha anuHe 150 mm onu OyayT paBHsbl 12,5... 30 mxM. W3 Bcex aTux
JTAHHBIX TPUHUMAEM JJI TapaHTHH Hanbosbiiee 3HaueHne — 100 mxMm, T.e. — 0,1
MM.

3.[lenaem 3akiitoueHue — TpedyeMasi TOYHOCTh B3aMMHOI'O PACIOJI0KEHUS

00paboTaHHOM TNIOCKOCTH OTHOCUTETHLHO 0a30BOM MIIOCKOCTH A OyAeT oOecrieueHa.

INPAKTUYECKOE 3AHATHUENe2

IIpoxo/KUTEIbHOCTD 3AHATHSA: 2 Yaca

Tema: OnpeaeneHue oneparMoOHHbBIX MPHUITYCKOB U ONEPAIIMOHHBIX PA3MEPOB
C JIOMyCKaMHU PacyeTHO-aHATUTUYECKUM U OMBITHO-CTATUCTUYECKUM (TaOJIUYHBIM)
METO/IaMH Ha 00pabOTKy OJTHOI MOBEPXHOCTH 3aJaHHOW JETAJIH 110 YCTAHOBJICHHOMY
TEXHOJIOTUYECKOMY MPOLECCY.

Hesb 3aHATHSE: TIOMyYEHHUE IMPAKTUYECKHX HABBIKOB B PAcyeTe ONEPAlMOHHBIX, OOIIMX
NPUITYCKOB Y OINEPALMOHHBIX Pa3MEPOB C JOMYCKAMU PACUETHO-AHAMTHYECKUM METOIIOM;

TIOJITOTOBKA K KYPCOBOMY IMPOESKTHPOBAHUIO.

MarepuajibHoe o0ecriedeHue:
1. Pabounit yepTesx (3CKU3) ACTATH.
2.CBerieHnst O CeprITHOCTH TPOM3BOJICTBA - POU3BOZICTBO CEPHITHOE.
3.UepTeKHble TPHHAICKHOCTHL.
4. MUKpOKaIbKYJIATOPBI
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Ykazanuss HAa TOT TEOPeTHUYeCKHIT MATepHAJl, KOTOPLIM JO/DKEH OLIThL IPopadoTaH
CTYICHTAMH IPH MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO No 2

1.be3bsa3prunbiii, B.d. OCHOBBI TEXHOJOTMHM MAIIMHOCTPOCHUS: YUCOHUK st
BYy30B [DNeKTpoHHBIM pecypc] : yued. — OnekTpoH. pgaH. — Mocksa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JNOCTyMa:
https://e.lanbook.com/book/37005. — 3ari. ¢ skpaHa.

2. AI. Kocunosa, PK. MerepsikoB «To4HOCTH 0OpaOOTKH, 3arOTOBKM ¥ TIPUITYCKU B

MaIHOCTpoeHHy; CripaBodHUK; M., Matit., 1976r.
3.T'OCT 7505 - 89; 'OCT 26645 - 85.

OBILIUE U TEOPETUYECKHUE ITOJIOXKEHUA 11O TEME
HNPAKTHYECKOI'O 3AHATHUA

[Ipunycku Ha wMex. 00paboOTKy - 3TO CIOM MeTailia, Cpe3aeMblidi WU
MIacTU4Yecku AedopMUpyeMBbIl B mpoliecce 00paOOTKH 3aroTOBKH ISl TOJTYUYEHUS
3alaHHOM (POPMBI, PA3MEPOB U Ka4eCTBA MTOBEPXHOCTEM.

OnepanMoHHBIN MPUIYCK - 3TO CIOM METAJUIA, CPE3aEMbId WJINA TIACTHYECKHU
nehOpMHUPYEMBIN MPU BBHITIOJIHEHUH OMIPEICTICHHOTO TEXHOJIOTHYECKOTO TIEpexoa.
OO0muit mpumycKk - A3TO CyMMapHas BeJIMYMHA OOIIUX TMPUITYCKOB IO BCEMY
TEXHOJIOTUYECKOMY MapIIpyTy 00pabOTKH 3aJJaHHOU MOBEPXHOCTH.

Pacuer mpumyckoB aHaJIMTUYECKHUM CIOCOOOM MPOU3BOJUTCA MO METOIHUKE
npodeccopa B.M Kosana. [Ipu kaxJ10M BBITIOTHIEMOM TEXHOJIOTHYECKOM TEPEX0JIC
MEXaHUYECKOW 00paboTKM HEOOXOIUMO MPEAYCMOTPETh MUHUMAJLHBIN TPHITYCK,
JIOCTATOYHBIA JUIS  JIMKBUJAIMKA HMMEIOIMIMUXCA MOTPEIIHOCTEN  BBIITOJHSIEMOTO
Mepexo/1a, BIUSIONINX HA MTPHUITYCK.

Pacder MUHUMAaNbHBIX NOPUIYCKOB B 3aBUCMMOCTH OT BHJa 00pabOTKHU

IMPOU3BOAUTCA 110 q)OpMy.HaM, IMPUBCACHHBIM B Ta6HI/IIIe 1:
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Tabnuna 1. opmynsl pacyeTa MPUITYCKOB B 3aBUCUMOCTH OT BHJ1a 00pabOTKH.

Bupn o0padoTku Pacuyernas gopmyna

1. [TocnenoBarenbHast 00pabOTKa MPOTUBOIOJIOKHBIX UIH OTACIHHO Zimn=Rz1+ Tia+pia+Ei
PaCTIONI0KEHHBIX TIOBEPXHOCTE.

2. [lapannenbHas 06pabOTKa MPOTUBOIIOJIOKHBIX IIIOCKOCTEH. 2Zimin=2(Ra+ Ti-1+piatEj)

3. O0paboTka HApY>KHBIX WM BHYTPEHHHUX MTOBEPXHOCTEH BpaIllCHHS.

4. O0TaunBaHus [UIMHIPUYECKON TOBEPXHOCTH 3ar0OTOBKH, 2Zimin=2(Rat T +Pi-1)
YCTaHOBJICHHOH B LIEHTPaX; OECIIEHTPOBOE HIIHN(OBAHUE.

5. PaseepTriBaHue IU1aBarolel pa3BEPTKON, IPOTATUBAHUE 2Zimin=2(Ra+ Ti.1)
OTBEPCTHH.

6. Cynepdunuil, moaupoBaHue U packaTka (00KaTka). 27 ivin=2Ryi-1

[[InmudoBanue mocie TepMooOpadbOTKu:
LZimn=Rz1+piat+E;i
2Zimin~ 2(Raa+pit Ei)
Zimn=Rz1+Pi-

B) npu oTCyTCTBUM 2Zimin=2(Rz1t+pi-)

A) IpY HATMYUU

B stux popmynax:
Zimin - MUHUMAaJBHBIN MPUIYCK HA TAHHOM TEXHOJIOTHYECKOM TIepeXoie.

Rz i -1 - BEJIMYMHA MHUKPO HEPOBHOCTEM, IIOIYy4YaeMbIX Ha
IPEIIIECTBYIOLIEM MIEPEXOE.

Ti. - 1 - BenuumHa (TIyOMHA) JAe(PEKTHOTO CJIOS, ITOJYYCHHOTO Ha
IPEALIECTBYIOIIEM ITEPEXOE.

P i1 - 1 - BenuunMHAa NPOCTPAHCTBEHHBIX OTKJIOHCHHIA, IOJNydYeHHAs Ha
IIPEAIIECTBYIOIIEM IIEPEXOE.

E i - morpemHocTh YCTAaHOBKH Ha TAaHHOM TEXHOJIOTMYECKOM Iepexoie.

[Tocne onpenenenust 3Hauenud Rz, T, p, €y, O (IpeAeibHbIX OTKJIOHEHUN) U
pacyeTHbIX  BEIMYMH 7Zmin Ha  TEXHOJOTUYECKUE  MEpexXojbl,  pacyer
MEKOIEPAMOHHBIX pa3MepPOB MIPOU3BOIUTCS B CIAEAYIONIEH MOCIEA0BATEIbHOCTH:
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JIns1 Hapy >KHBIX MOBEPXHOCTEN BaJIOB

JJist BHYTPEHHUX TIOBEPXHOCTEH
(oTBepcTHil)

1

2

1. 3amucars Mg KOHEYHOrO NEPEXOJa B
rpady «PacueTHblil pazmMep» HaUMEHBIIUI
IIPEAENBHBIN pasMep AETAIH 10 YEPTEKY

1. 3anucarte AIsI KOHEYHOTO IEpexoaa B

rpady
HaUOOJIBIITUHA

«PacyeTHbIN pasmep»

MIPEEIIbHBIN pasmep

JETAJIN 110 YEePTEKY

2. Jlma mnepexona, MPEAIIECTBYIOLIETO
ONpPENENIUTh  PACUYETHBIN
pazmep npubdaBiIeHUEM K HAUMEHbBIIIEMY

KOHCYHOMY,

2. [nsa mnepexona, MNPEeaIIECTBYIOLIETO
ONpENENIUTh  PACUYETHBIN
pa3Mep BRIYUTAaHUEM U3 HAauOOJIBIIETO

KOHCYHOMY,

pasMepy O  4epTexXy  pacyeTHOIO | MIPEAENIbHOTO pa3Mepa IO  YepTexy
npumnycka Zmin pacyeTHOro npumycka Zmin

3. ITocnenoBarenbHO oIpeaenuTh | 3. ITocnenoBarenbHO OIPENETUTh
pacueTHble  pa3Mepbl  JUIsL  KaXJOrO | pacueTHble  pa3Mepbl Ul KaKJoro
IIPEILIECTBYIOIIETO IIEPEX0/1a | MPEAIIECTBYIOLIETO nepexoa

npuOaBJICHUEM K PacyeTHOMY pa3Mepy
CJIEAYIOIETO 3a HUM CMEXHOT0 Iepexonaa
pacueTHOro MpumMycka Zmin

BBIUUTAHUEM U3 pACUYETHOTO pa3Mmepa
CJICAYIOIIETO 3a HUM CMEXHOTO0 Iepexo/ia
pacueTHOro npumycka Zmin

4. 3anucaTb HAMMEHBIIME MPEACIbHBIE

pa3sMCpbl 11O BCEM  TCXHOJOTUYCCKUM

nepexogaM, OKpyIriad HUX YBCIWYCHHCM

pacyeTHbIX pa3MepoB; OKpYTJICHUE
NpPOU3BOJIUTh JO TOrO K€  3HaKa
NECATUYHOW npoOW, C KAaKUMU JaH

NpUNyCK (TpeaesibHble OTKJIOHEHUs) Ha
pa3Mep IS KaXA0ro nepexoa

4. 3anucath HauOONbBIINE MPEACIbHBIC
pasMepbl MO BCEM TEXHOJOTUYECKUM

nepexogaM, OKPYIIIAA UX YMCHBIICHUCM

pacyeTHbIX  Pa3MEpPOB; OKpYTJIEHUE
MpPOU3BOJIUTH JO TOrO K€ 3HaKa
NECATUYHOW JApoOM, C KakuM JaH

NpUINyCcK (MpeaeabHbIe OTKJIOHEHHUS) Ha
pa3Mmep A Kaxaoro nepexo/ia

5. OnpenenuTh HauOOIbIINE MPEACIIbHBIC
pa3Mepsl
OKPYTJIEHHOMY

npuOaBIeHUEM  JOMyCKa K
HauMEHbIIEMY

peneIbHOMY pa3Mepy

5. Onpenenuthb HaNMEHBIITHE
MpeIebHBIC pa3Mephbl MMyTEM BBIYUTAHUS
JIOIyCKa U3 OKPYTJICHHOTO HaWOOJIBIIETO

npeJeNIbHOTO pa3Mepa

6. 3anucarb IpeaeNbHbIC

/Zmax

3HAa4YCHUA

IIPpUITYCKOB KakK PasHOCTb

HauOONBIINX TMPEACIbLHBIX pa3MEpPoOB U

Zmin  KaKk  pa3HOCTb  HAWMEHBIIUX

6. 3ammcaTh IpeeSbHbIC

Zmax

3Ha4YCHUA

IIpUITYCKaB KakK Pa3HOCTb

HauOOMBIINX TPEACIBHBIX PpPa3MEPOB U

Zmin  Kak pa3HOCTb  HAWMMEHBIIHNX
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IpeIeTbHBIX pa3MepoB | IpelIeIbHBIX Pa3MEPOB BBIMIOJIHACMOIO Ha
NPEIIICCTBYIONIETO M BBIMOJHICMBIX | TPESAMICCTBYIOIIETO MIEPEX0I0B
HIepEeX0/I0B

7.  Omnpenenutsb oOmme npuycku Zmax u Zmin, CyMMUpPYsl IPOMEKYTOUHBIC
MIPUITYCKH Ha 00paboTKYy.
8. IIpoBectu npoBepKy MpaBUIbHOCTU MPOU3BEACHHBIX PACUETOB MO POPMYIIaMm:

Zimax-Zimin=Si-1-Si
2Zimax -2Zimin=Sni -1 —-S ni
Z0max -Z 0min=S3—-Sx

2Z0max -2Z 0min =Sm3 — S/Ix

9.0rpeerTh OOIMIA HOMAHATGHBIH TIPUITYCK 10 9. OnpenemTh 001 HOMAHATTEHBINA
thopmyrtam TIPUITYCK 110 popMyIIam:

Zovou=Zomirt Hs=Hj, Zovow=Zomin+ Bs - Bx

2= 2Zanirt H=H/L, 2 Zoyon= 2Z i+ BIL,~ B,

TopsiI0K BbINOJTHEHUS PAGOTHL

1. TIpoaHanm3upoBaTh UCXOHBIE IAHHBIE JIs PAcueTa MPHITYCKOB.

2. BbIOMHATH pacyeT TPUITYCKOB, 3aromHsst 12 rpad pacueTHol TaOnuIthI, MpoBOJIS TIOAPOOHBIC
TIOSICHEHIST KK10U Tpad) (B COOTBETCTBHH C IMPOBOIMMBIM TIPUMEPOM).

3. IIpoBecTv MPOBEPKY BBITIOIIHEHHOTO pacyeTa.

4. CchopmyimpoBaTh BbIBO]T BHINTOTHEHHOM paboThL.

BonpocsI 1151 caMonpoBepKu

1. JlaitTe orperienieHye nmpurtycka Ha Mex. 00padoTKYy.
2 Kakwie BuyipI ripurtyckoB Bbl 3HaeTe?
3.KakoBo BisiHEIE TPUITYCKa HA SKOHOMUYHOCTH TTporiecca 00paboTKu?

4 DaKTOpbl, BISOLIYE HAa BETMYHMHY [IPHUITYCKa?
5.Kakuie MeToz1p1 onperienieHyst PUITYCKOB Bbl 3HAETE? CyIIHOCTB 3THX METOJIOB.

8. /lomainee 3a1aHme:

1.. 3akoHuHTH OOPMITEHHE OTUETA 10 TIPAKTAYECKOMY 3aHSITHRO No 2

2. TToAroToBUTHCS K CIa4e OTYETA 10 TIPAKTHIECKOMY 3aHSTHIO No 2

3. TloBTOpUTH TEOpETUUECKUI MaTepHal, U3yYEHHBIH MPY MTOITOTOBKE K IMPAKTUYECKOMY 3aHSITHIO.

9. Cxema oT4yeTa
[ paxTreckoe 3ansre Ne 2
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Tewma 3ansTHSL:
MarepuanbHoe oOecrieyeHue:
BbmoHenue paboTbL.

MPUMEP BBITTOJTHEHUST
PACYET IIPUITY CKOB, PACYUETHO-AHAJINTHTYECKAM METO/IOM HA
OBPABOTKY HAPYKHOI WIMHAPUYECKO TOBEPXHOCTH

Ipakueckoe 3ansTue Ne 2

Pacyer mpuIyCkoB ¥ YCTaHOBJIEHHE ONEPALMOHHBIX Pa3MEPOB U JOIMYCKOB HA HUX .

3ananme 1 : PacuuthiBaeM aHAATIHYECKM CTIIOCOOOM TIPHITYCKH Ha OOpabOTKY Hapy KHON

TIOBEPXHOCTH @48H7(18:8§§ :

MuHrMarbHBIE TIPUITYCKA Ha 00pabOTKe HAPY>KHBIX 1 BHYTPEHHHX TIOBEPXHOCTEH BpAITICHHSL
2omin = 2= |(Rz + )iy + | Bgi-a ¥t EiZJ [2c163] (1)

I'me, Rzi1, Ti1, Pii — COOTBETCTBEHHO BBICOTAa MHUKPOHEPOBHOCTEH, TTyOHMHA
Ne(DEKTHOTO0 MOBEPXHOCTHOTO CJIOS U CyMMapHO€ 3Ha4€HUE MPOCTPAHCTBEHHBIX
OTKJIOHEHUH Ha MPEIUIECTBYIOIIEM MIEPEXO/IE;

€y~ MOTPEIIHOCTh YCTAHOBKM 3aTOTOBKH Ha BBLIIIOJIHIEMOM MEPEXOJIE.

1)  Tlodp3ysch 4YepTEkKOM JACTATM W TEXHOJOTHYSCKHM  IMPOIIECCOM,
3anuchiBaeM B pacu€THyro kapty (Tabmuma 2) B rpady 1 oOpabarbiBaemyro
MOBEPXHOCTh U MOPAIOK €€ 00padOTKH, HAUYMHAsL OT 3arOTOBKHU:

3aroroBka

PacraunBanue uepHoBoe

PacraunBanue nony4yucroBoe

PacraunBanue uncroBoe

2)  Haxoaum HOpMaTHBHOE 3Ha4YeHUE Rzi.1M Ti1 ¥ 3amuceiBaeM Ux B rpadol 2

u3: [2c.163] (1)

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

PacrauuBanue YCPHOBOC

Rzi-1=0,2 MM [2,c. 167]
Ti.1=0,2 Mm.

PacraunBanue noiryuncroBoe

Rzi-1= 0,05 mMm [2,c. 167]
Ti.1= 0,05 Mmm.

3) PacraumBaeM TNpPOCTPAaHCTBEHHBIC OTKJIOHEHWUS H  IOTPEHTHOCTH

YCTAHOBKH U 3alUChIBaeM UX B rpadsl 4 u 5:

Psar= ’ng‘l'pﬁop,MM [2,0. 171)]

I'ne, pev= 1,0 MM — momyck cmemenusi, 'OCT 7505-89;
Prop= 0,5 MM — gomyck kopobuenwust, TOCT 7505-89.
Psar=+/1%2 + 0,5%2= 1,118 mm.

Bennuuna ocTaHOBOYHOM KPUBHU3HBI TIOCTIE 00PaOOTKH:
Pi=Ky*Psar, MM (9,c. 181)

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

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

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

P2=0,05-1,118 = 0,056 mm

[TorpemHOCTh yCTaHOBKM 3arOTOBKM B TPEXKYJIAYKOBOM ITHEBMONATPOHE C

PacCTOYHBIMU I'yOKaMH:
g, = 0,5 MM(9, c 26) [2,c26]

Hanee €y; =0, Tak Kak 00pabOTKa MPOU3BOIUTCA O€3 MEPEYCTAHOBKH.
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4)  OnpezmenseM  MUHUMAIbHBIE [PUIYCKA O  TEXHOJOTHYECKHM
TnepexoaMm:

271 min= 2-(0,8+0,8+4/1,1182 + 0,52) = 5,649 MM

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

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

5) 3ammceiBaeM B Tpady 7 JUII KOHEYHOTO Iiepexoja HauOOIbIIUH

MpeAesbHBIN pazMep MO YepTeKy ACTaNH:

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

6) g nepexoja, mpeIIecTBYONIEr0o KOHCYHOMY, ONpeIesisieM PacyETHBIM
pa3mMep u 3anucbiBaeM B rpady 7:

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

d> = 47,813-0,934 = 46,875 MM

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

7)  3amuceiBaem B rpady 10 HamOosblive mpeaesbHbIC pa3Mephl MO BCEM
nepexo/iaM, OKPYIJIsisl UX 10 MOCIAeAHUX Up JOMyCKa HA HUX:

dlmax = 47,8 MM

domax = 46,9 MM

dSmax = 41,2 MM

8)  3anwmceBaeMm B rpady 9 HaMMEHBIIHE MPEIEIbHBIC Pa3Mephl M0 BceSam

nepexoaM:
d1min = 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) OnpenensieM npeAesbHbIE 3HAYEHUs MPUITYCKOB, M 3allMCHIBAEM HX B

r7padsel 11 u 12:
2Z1min = 48,125-47,8 = 07325 mm
2Z1max = 48,075-47,7 = 0,375 mm
2Zomin = 47,8-46,9 = 0,9 mm
2Zomax = 47,7-46,7 = 1,0 Mmm
2Z3min = 46,7-39,2 = 7,5 MM
2Z3max = 46,7-39.2 = 7,5 Mm

10) OnmnpenenseM NpHUITYCKH Ha 00pabOTKY, CYMMHPYS HPOMEKYTOUHBIC
MPUITYCKU:

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

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

11)I[IpoBepsieM npaBUILHOCTH PACUETOB:

ZZimax — ZZimin = 5i—1 — 5, (9, C. 164)

I'me 6;_1, 6 - COOTBETCTBEHHO JAOIYCKH Ha pa3Mep Ha MPEIUIECTBYIOUIEM U
BIIOJIHIEMOM TEPEXO/IE.

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 npoussenéx BepHo.

3ananme 2 : PaccuntaeM TPUIYCKH, U YCTAHOBUM OTIEPALIMOHHBIE Pa3MephI

U JIONYCKH TaOJIMYHBIM METOJIOM Ha 00paboTKy HapyskHoro $19240.1

Taomuna 3 — Pacuéruas
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ITocnenoBarensH | Ilocnenosare | Lllepoxosa | Onepanuo | OneparOHHBIN
OCTb 00pabOTKHU | JIbHbBIE TOCTb HHBIN pasMep, MM g
o
OTKJIOHEHUS, | IIOBEPXHO | MPHITYCK %
=
MM CTH, MKM 27, MM =
=
1 2 3 4 5 6
Touenune +0,1 Ra=2,5 2:05=10 | 192+0.1
YHCTOBOE
Touenue -0,2 Ra=20 2:1,0=2,0 | 19202
MOJIyYHCTOBOE
'OCT
T -0,4 Rz=200 2:35=7,0 | 195.,
OYCHHUE ?%195.0,4 7505-89
YepHOBOE
3aroroBka +1,0 Rz=800 25=10 0202+0.1
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Ta6nuia 2 — Pacuérnas kapra

Texnonoruyec DNEeMEHTHI IIPUITYCKa, MM Pacu Pacué Jo IIpenenbusie IIpenenbubie
KUe Iepexomsl €TH THBIN ny TPUITYCKH, MM Pa3MEpBI, MM
00paboTKu Bl pasme CK
@481 8,(1)?2 npu p, MM d,
ITyCK MM
Rzi- Tia pPi-1 Eyi dmin Omax Zimin Zi max
Zi
1
min,
MM
1 2 3 4 5 6 7 8 9 10 11 12
3aroroBka 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 0.1 477 478 0,9 1,0
MIOJIyYHCTOBOE
PacraunBanue - - - - 0,312 48,125 0,05 48,075 48,125 0,325 0,375
YUCTOBOE
Hrorn 6,925 8,875
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ITPAKTUYECKOE 3AHATHUEN:3

IIpoao/KNTENHLHOCTD 3aHATHS: 2 Yaca
Tema 3ansTusi: OTpaboTka JeTaysieil HAa TEXHOJOTUYHOCTh C HCIIOJIb30BAaHUEM

Ka4CCTBCHHOI'O M KOJINYCCTBCHHOI'O MCTOA0B OIICHKHN TCXHOJIOI'MYHOCTH

Heabp 3ausaTusi: O3HAKOMUTHCA C TOPAIKOM OGOPMIICHUS TEXHOJIOTUYECKOTO
mpoliecca, OTACTBHOM onepanuu MeXaHUIeCKo 00paboTKU JeTau.

MarepuaabHoe obecrnedeHne:

1. Pabouuii yeprex oOpabaTbIBaeMOMN JETaIH.

2. YepTex 3aroTOBKH.

3. O06bem BhIMyCKa JI€Taau B TOJ (THUIT POU3BOJICTBA).

4. MapuipyTHBIN TEXHOJIOTHYECKUH TIPOLIeCC MEXaHUYeCKO 00paboTKH JIeTaiu,
BbinosiHeHHbIN ECT/I.

5. UepTexkHble NPUHAJIEKHOCTH: JTUHENKA YTOIBHUK, IUPKYJIb U APYTHE.

VYazanuss Ha TOT TEOPeTHUYeCKHIT MATepHAJI, KOTOPLIM JO/DKEH OLITL IPoOpadoTaH
CTYICHTAMH IPH MOATOTOBKE K IMPAKTHYECKOMY 3aHATHIO No 3

1. be3bsa3biunbiii, B.®D. OCHOBbI TEXHOJOTMM MAIIMHOCTPOCHHUS:
Y4eOHUK JIJIs1 BY30B [DJEKTPOHHBINA pecypc] : yued. — DNeKTpoH. gaH. — MocKBa:
MammnocTpoeHnue, 2018. — 598 C. — Pexum JIOCTyIIA:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. Texnonoruss mammHoctpoeHus. COOpPHHUK 3a7a4 U YIPaKHEHH.
Y4ebnoe mocobue/ mox obmieit pempakiueir B.1.ABepuenkoBa, E.A.Ilonbckoro- 3-¢
n3a., ucop. u goim.- Mocksa: UH®A-M, 2021.-305 c.

1. OBIIME U TEOPETUYECKHE ITOJIOKEHUA 110 TEME

HPAKTHUYECKOI'O 3AHATUAIL.

VYcnenrHoe penieHue 3aa4, KOTopble CTOSIT U OyAyT B JalbHEHIIEM CTOSATh
nepes; MallMHOCTPOEHUEM, BO3MOXKHO TOJBKO TMPU  CO3JAHMHM HOBBIX W
COBEPILIEHCTBOBAHUU JICUCTBYIOMIMX MAIIMH C LEIbI0 JTOCTHXKEHUS .00JIee BBICOKHX
DKCIUTYaTallMOHHBIX XapPaKTEPUCTUK NPU OJHOBPEMEHHOM COKPALIEHWH HX MAacCCHI,
rabapuroB M CTOMMOCTH, TIOBBILIEHMM JOJTOBEYHOCTH, MPOCTOTE YyXoJda U
HaJEeKHOCTU B pabore. OAHOBPEMEHHO B CAMOM MAalIMHOCTPOEHUU HEOOXOIUMO
COBEPIIECHCTBOBATh TEXHOJIOTUYECKUE MTPOLIECCHI U3TOTOBICHUS U3JEIINN, YIyqllaTh
UCIIOJIb30BAHUE BCEX CPEACTB TEXHOJIOTMYECKOIO OCHAIECHWSA, BHEIPATH B

IMPOU3BOACTBO MPOIPECCUBHBIC MCTOABI OpraHU3allv IIPOU3BOACTBA.
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Onaum 13 >h(EKTUBHBIX TyTEW pPEIICHUS ITHX 3a7a4 SBISETCS BHEIPCHHE
MPUHITUIIOB TEXHOJOTUYHOCTH KOHCTPYKIUH. [Tog 3THM TEpMUHOM OHMMAIOT TaKOe
MPOCKTUPOBAHKUE, KOTOPOE TMPH COONIOACHUM BCEX OHKCIUTyaTallMOHHBIX KadeCTB
o0ecreynBaeT MUHUMAJIbHBIE TPYJOEMKOCTh H3TOTOBJICHHUS, MaTE€pUATIOEMKOCTh U
ce0EeCTOMMOCTD, a TaK)KE€ BO3MOYKHOCTH OBICTPOT'O OCBOCHHS BBIITyCKa M3CIIUNA B 3a-
JAHHOM 00BEME C HCITOIb30BaHUEM COBPEMEHHBIX METOJIOB 00PaOOTKH U COOPKH.
TexHOJOTUYHOCTh — Ba)KHEWINAsh TEXHMYECKass OCHOBa, oOecredynBaroas
WCIIOJIb30BAaHUE KOHCTPYKTOPCKUX M TEXHOJIOTHUYECKUX PE3EPBOB ISl BBITIOJIHCHHUS
3a/lad MO TMOBBIMICHUIO TEXHUKO-DKOHOMUYECKHX TIOKa3aTelied W3TOTOBJIICHHS H
KauecTBa wu3fenuid. PabGoTa 1Mo  yJOyYIIEHUIO TEXHOJOTHYHOCTH  JIOJKHA
MPOU3BOJNTHCS HA BCEX CTAAHUSIX MPOCKTUPOBAHUS W OCBOCHHS B TIPOU3BOJICTBE
BBIITYCKAEMBbIX U3JCIIUN.

[Ipu BBIMOMHEHWHM pPabOT, CBA3AHHBIX C TEXHOJOTHYHOCTBIO, CJCAyeT
PYKOBOJICTBOBAThCSl TPYNIOM CTaHIApPTOB, BXOIAIIMX B EnuHylo cucrtemy
TexHoJiornueckor noaroroBku npoussoactsa (ECTIII), a umenno 'OCT 14.201—
83... 14.204 — 73, a taxxke ['OCT 2.121—73 «TexHONIOTHYECKUII KOHTPOJH B
KOHCTPYKTOPCKOW JOKYMEHTAIIHI.

TeXHOIOTUYHOCTh KOHCTPYKIIUH JIETANICH 00YyCIOBIMBACTCS:

a) parroHaIbHBIM BEIOOPOM UCXOHBIX 3aTOTOBOK M MaTEPHUAJIOB;

0) TEXHOJIOTUYHOCTHIO (DOPMBI JeTaH;

B) pallMOHAILHOM MPOCTAHOBKOU Pa3MEpPOB;

I) Ha3HAYCHUEM ONTHUMAIBHON TOYHOCTH pa3MepoB, (OPMBI U  B3aUMHOTO
pPacToJIOKeHHUsT  TTOBEPXHOCTEH, IMapaMeTpOB IIEPOXOBATOCTH M  TEXHUYECKHX
TpeOOBaHUIA.

TexHONOTHYHOCTh JE€Tadu 3aBUCUT OT THUIA MPOU3BOJCTBA; BBHIOPAHHOTO
TEXHOJIOTHYECKOTO  MpoIlecca, OOOpYIOBaHUS H  OCHACTKH; OpraHU3AIHNH
MPOU3BOJICTBA, & TAKXE OT YCIOBUH pabOTHl ACTald M COOPOYHOU EIWMHUIHI B
U3JICTINU U YCJIOBUI PEMOHTA.

[Tpu3HakaMy TEXHOJIOTHYHOCTH KOHCTPYKIIMW JETaJId, HaIpUMeEp, MOJKIacca

BaJIOB ABJIAIOTCA HAJIMYUC Yy CTYIICHYATBIX BAJIOB HEOOJIBIINX nepenaaoB 1uaMCcTpoOB
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CTYTICHEH, PACIOJIOKEHNE CTYNEHUYAThIX MOBEPXHOCTEHW C yOBIBAaHMEM JMaMeTpa OT
CEepeIMHBl WJIM OT OJHOTO0 W3 KOHIIOB, JOCTYIMHOCTh BCEX 00pabaThIBaeMbIX
MOBEPXHOCTEH JJIT MEXaHWYECKOW O0O0pabOTKHA, BO3MOXKHOCTh MPUMEHUTH IS
W3TOTOBJICHHUS JCTAld HMCXOJHYIO 3aroTOBKY NPOTPECCHUBHOTO BHJA, KOTOpas IO
dbopme u pazmepam Onu3ka K GopMme M pazmepaM TOTOBOM AE€Tai, BO3MOXKHOCTH

MPUMEHSTH 111 00pabOTKUA BHICOKOTIPOU3BOIUTEIBLHBIE METOTBI.

HOPAAOK BBIIIOJITHEHUSA PABOTBI.
3agaual. OnuH ¥ TOT Ke DIEMEHT KOHCTPYKIIMH JISTATH MAIIMHBI MOKET OBIThH
KOHCTPYKTHUBHO pEUIEH pa3MyHO. DTHU PEIICHUs MPEACTABISIIOT JABYMS 3CKHU3aMHU
(BapuaHThI Ha puc. 1)
TpeOyeTcsi mpoBecTH aHAIN3 CPABHUTEIBHBIX 3CKU30B KOHCTPYKIUH Ha

TEXHOJIOTHYHOCTb U 000CHOBATh BBI60p OJICMCHTA KOHCTPYKIHWH ACTAJIN.
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3amauya 2. O paccmaTpuBaeMoil J1eTajiu, UCXOJAHOM 3arOTOBKE U 0 €€ 0a30BOM
aHaJore MW MPOTOTHUIIE U3BECTHBI OCHOBHBIC JAaHHBIE, MPUBEIACHHBIE B TaOmwuie 1
JUTSI IeCATH BapUAHTOB.

Tpebyetcst onpenenuThb MoKa3aTeld TeXHOJIOTUYHOCTH KOHCTPYKIIUU JACTaIH.

Taobmumna 1
- - Macca, kr Tpynoemkocts, | CebecTOMMOCTS,
¥}
=
C; = MHH py6 :
= S =
& o -
3 = < S
=S¢ = = Q
’ = 5 A
c | E E z g |4
2 z 1S © ~ N 13
: : = S 2 | g
x 2 @) <
5 g < < 5 4
g 8 i~ = = 9
o 9} ) o o = >
= y 5 3 = 3 2.
< ) o © - » = as! I = )
= = R m c = = S < 2 g
= 3 5 8 S o X o = .
= o S £ | 5 =t = 5 © 5 = =
g = = 2| 3 1 3 2 S g =4 =
2 3 s 8 | 5 5 5 2 5 2 & g
2 oz 2 5 | = = SO Se A O O
I; VI 19 12 0,6 11 28 31 1,7 2,1 8 0,63
I; Vil 28 17 0,3 0,4 16 24 0,9 1,3 9,5 3,2
IHi; Vi | 73 45 3,1 3,8 78 86 3,4 4,1 7,8 11
IV; IX 41 27 0,2 0,4 31 39 1,2 14 6,8 0,4
V; X 55 40 4,8 5,5 68 89 4,8 53 7,9 2,5

IHPUMEP BBIIIOJIHEHUA PABOTBI.

Ipumep 1. C mnenpl0 TOBBICUTh TEXHUKO-YKOHOMHYECKHE TIOKa3aTeNn
TEXHOJIOTHUECKOTO Mpoliecca MPEAOKEHO JBa BapHaHTa BBINOJHEHUSA Y JI€Tald
3JIEMEHTOB B KOHCTPYKIIMH KOPITyca, U3rOTOBJISIEMOI0 U3 OTIUBOK (puC. a, 0).

TpedyeTcs: OueHUTh UX TEXHOJIOTUIHOCTh KAYECTBEHHBIM METOJIOM.

Pemenne. boObIIKM ¥ MIATUKK HA KOpIyce AeTanu (puc.a) pacmoiararoTcs
Ha pa3HbIX YPOBHAX, M OOPabOTKY KakI0W OOOBIMIKM HPUXOJUTCS BECTH IO
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WHAUMBUAYaJIbHON Haaake. HemocraTouHas KXECTKOCTh BEPXHEW YACTH JCTAIM HE
MO3BOJIIET MPUMEHUTH METO/IbI BEICOKOIIPOU3BOAUTEIHHON 00PaOOTKHY.

B koHcTpykuuu Ha puc. 6 Bce oOpabaThiBaeMble MOBEPXHOCTH PACIOJIOKEHbI B
OJIHOM TUIOCKOCTH W IO3TOMY MOTYT 0Opa0aThiBaThbCsi B OJHOM  YCTaHOBE,
HarpuMmep, Ha BEPTUKAIBHO-(PE3CPHOM HJIM TPOAOJILHO-(DPE3EPHOM CTaHKE.
JloGaBieHHbIE HAa BHYTPEHHEW CTOpOHE JeTaau pedpa yBEIWYHMBAIOT KECTKOCTH
kopryca. [Ipu o6paboTke 310 OyneT CrocoOCTBOBATH YMEHBIICHUIO JedopMamuu
3arOTOBKM OT CHJI PE3aHUsl U 3aKPEIUICHUS W TO3BOJIUT BECTH OOpabOTKy c
BBICOKMMH PSKUMaMH PE3aHMS WM OJJTHOBPEMEHHO HECKOJIBKUMH MHCTPYMCHTAMH.
[Ipu 5TOM OBBICUTCS TOYHOCTH U KaU€CTBO 00OpaOOTaHHBIX MOBEPXHOCTEH.

YpoBeHb HMMEIONIUXCS y JIeTalld HeoOpabaThIBaEMbIX IJIATUKOB, HAXOJUTCS HIKE
00paboTaHHBIX IIOCKOCTEH. ITO IMO3BOMMT  0ojiee  MPOM3BOJIUTEIBHO  BECTH

00paboTKy «Ha MPOXOJI».

o &}

A DA @ jammEavammccit

=

a) 0)

IIpumep 2. Kopnyc maccoit my =2ir (cMm.puc.2) U3roTOBISIETCS U3 YYyryHa
mapku CH20 T'OCT 1412-79. Metoa nosiydeHUs: UCXOJAHOM 3arOTOBKHU - JIUTHE B
3emisinyto gopmy, o 1 kmaccy tounoctu (I'OCT 1855-55); macca 3arotoBku M,
=2,62KT.

TpynoemkocTs MexaHuyeckod oOpabotku aetanu Ty,=45 MuH npu 6a3oBOH
TpynoeMKOocTH (aHanora) Teu=58MuH.

Texnonmoruueckass cebecroumocth geranu C.=2,1 py6. npu 0a3oBoit
TEeXHOJIoTn4Yeckoi cedbectoumoctu aHanoraCsr=2,45pyo0.

JlaHHBIE KOHCTPYKTOPCKOI'O aHajau3a JE€Tajlu MO MOBEPXHOCTSM IPEACTaBICHbI
B Ta0JIHIE. 2.

Tpe6yeTCﬂ OIIPCACIINTD ITOKA3aTCIIN TCXHOJIOTMIHOCTU KOHCTPYKIIMKU ACTAIN
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Pemenue.l. K OCHOBHBIM MOKAa3aTeNIsIM TEXHOJOTMYHOCTU KOHCTPYKLHUH
OTHOCSITCS:

- aOCOJIIOTHBIM ~ TEXHHUKO-DKOHOMHUYECKHI  IOKa3aTelb-TPYI0EMKOCTh
W3roTOBICHUS neTanu T=45MunH;

— YPOBEHb  TEXHOJIOTUYHOCTH  KOHCTPYKIIMH 1O  TPYJAOEMKOCTH
M3TrOTOBJICHUS

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

Jletans 1O 3TOMY MOKa3aTeNll0 TEXHOJIOTMYHA, TaK KaK TPYJOEMKOCTh €€
CPaBHUTEIIBHO ¢ 0A30BBIM aHAJIOTOM HIKE Ha 22,5%;

TeXHOoJIOrn4eckas cebectoumMocTs aeranu C=2.1py0.;

YPOBEHB TEXHOJIOTHIHOCTHU KOHCTPYKITUU T10 TEXHOJIOTHYECKOMN
ce0eCTOMMOCTH

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

JleTanab TEXHOJOTHYHA, TaK KaK ceOECTOMMOCTh €€ CPaBHHUTEIIBHO C 0a30BBIM

aHaJioroM cHu3miachk Ha 14,3%.
Ky5= Qy.»Q»=15/20=0,75

[To aTOMY MOKa3artelnto AeTanb TEXHOJOTMYHA, TaK Kak Ky.3>0,6

Macca JeTaian My=2Kr;

KO3 UIMEHT UCIIOIH30BAHMS MaTepraa

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

JIns ucXoaHOM 3aroTOBKM ASTOTO THUMA TakKOW TMOKa3aTeldb CBUJIETEIbCTBYET 00
YIOBJIETBOPUTEILHOM MCIIOIL30BAHUM MaTepHaa;

K02 PUIIUEHT TOYHOCTH 00paOOTKH

KT.q:]-'(l/Acp),
rae Acp— CPETHUMKBAIUTET TOUHOCTH:
Acp= (N1+2n2+43N3+.. +19n19)/>. N

B a10ii popmynie Ni— 4Kciio MOBEPXHOCTEN JETATU TOYHOCThIO COOTBETCTBEHHO

no 1...19-my kBanureTaM. B Haiem ciaydae

Aep=(7-1+9-8+12-5+14-6/20=11,15;
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K:.=1-(1/11.15)=1-0,009=0,91
Tak kak K;.4>0,8, To A€Tanb Mo 3TOMy MOKa3aTemto SBISIETCA TEXHOJIOTUYHOM;

K02 (PUITMEHT MepOX0BATOCTH TTOBEPXHOCTH
Kw=1/B¢p,
rie bep— cpemHss 1mepoxXoBaTOCTh IMOBEPXHOCTH, OMmpenaesemMas B 3HAUYCHHUSIX
napamerpaRa, MKM:
b=(0,01n1+0,02) n2+40 n13+80 N1 Y’ ni
B ostoit dopmyne nl; n2;...; nl4 —komuuecTBO NOBEPXHOCTEH, HMEIOUIUX
HIEPOXOBATOCTh, COOTBETCTBYIONIYIO JAHHOMY YHMCJIOBOMY 3HAa4€HHUIO mapamerpa Ra.
B Hamewm ciryuae
Bbep=(0,02-1+1.25-2+2,5-1+5-2+20-10+40-4)/20=375,32/20=18,77mKMm;
Kw=1/18,77; Kx=0,05

[Tockonpky K;<0,32, mo 3TOMy MOKa3aTeto IeTalb TEXHOJIOTUYHA.

Bonpocsl 1151 camonpoBepku

8.1. Jlath onpeneneHue NOHIATHIO « T€XHOJIOTHYHOCTh KOHCTPYKIIMU U3JIETUSD)

8.2. ITyTi NOBBIIEHUSI TEXHOJIOTUYHOCTH.

8.3. Kakue MeTo bl OLIEHKU TeXHOJIOTUYHOCTH KOHCTPYKIUU u3nenus Bel 3Haere?
8.4. B kakom ciy4ae BO3HHMKaeT HEOOXOIWMOCTh B OIICHKE TEXHOJIOTUYHOCTHU
KOHCTPYKIIMHU U3ACTUN?

8.5. CylHOCTh KAaYECTBEHHOTO METO/1a OLIEHKH TEXHOJIOTMYHOCTH U3JACIUSL.

8.6. CynIHOCTh KOJTUYECTBEHHOTO METOa OLICHKH TEXHOJOTUUHOCTH U3/CIIHS.

8.7. Kakue nmokaszareiu TEXHOJIOTUHYHOCTH Bbl 3HaeTe?

9. JloMmamHee 3ajaHUe
9.1. OpopMHUTBH OTHYET MO MPAKTUUECKOMY 3aHATUIO No3.
9.2. IlpopaboTaTh TEOPETHUUECKUI MaTepual MO BBINOJHEHHOW paboTe u

IIOATOTOBHUTLCA K C1a4YC OTUCTA.
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ITPAKTUYECKOE 3AHATHUEN4

Tema 3aHsTHSI: «AHAIHM3 3aBOJICKOT'0 TEXHOJOTHUYECKOTO MPOIecca MEXaHHUCCKOU
00paboTKH 3aJaHHOM JCTaTH.».

IIpoao/xkuTEILHOCTD 3aHATHSI: 2 Yaca

Heanb 3ansaTus: O3HAKOMUTHCS C MTOPSAKOM O(POPMIICHHUS TEXHOJIOTHICCKOTO
MpoI1iecca, OTACIbHON ONepaluil MEXaHMYeCKOM 00pabOTKU JAeTalIH.

MaTtepuajbHoe H JOKYMEHTAJIbHOE o0ecnedeHue

Pabounii yeptexx 0OpabaThiBa€MOil 1eTann

UYepTex 3aroTOBKH

OOBeM BhITTyCKa IETAIN B TOJ (TUI TPOU3BOJICTBA

MapnipyTHbIHA TEXHOJIOTHUYECKUH TTPOIIECC MEXaHUYECKOU 00paboTKu
netanu,BeinoaneHHoit ECT/I.

5. UeprexHbie MPUHAIUICIKHOCTH: JIMHENKA, YTOJIbHUK, IIUPKYJIb U JP.

W

Yka3zaHusl Ha TOT TeOPeTHYECKUII MaTepPUAaJI, KOTOPbIH 10JI2KeH ObITh
npopadoTaH NpPH MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO N4,

1. be3bsasprunbiii, B.®. OCHOBBI TEXHOJOTMU MAITMHOCTPOCHMS: YUYCOHHMK IS
BYy30B [DneKTpoHHBIA pecypc| : ydyed. — OneKkTpoH. naH. — Mocksa:
Mamunoctpoenne, 2018, — 598 c¢. —  Pexum  pocryna:
https://e.lanbook.com/book/37005. — 3aru1. ¢ skpaHa.

2. Texnonorus MammuHOcTpoeHUs. COOpHHK 3a7ad M yHpakHEeHUi. YdeOHOe
nocobue/ moxa obmiei pegakuueit B.M.ABepuenkona, E.A.Ilonbckoro- 3-e u3.,
uctp. u aom.- Mocksa: UHOA-M, 2021.-305 c.

3. Crannmaptel ECT/] u ECTIIIL.

MNOPAJOK BBINIOJIHEHUS PABOTbI
1. PaccMoTpeTh HMCXOAHBIE JaHHBIC, HaUMEHOBAaHHUE JETajH, MaTepua,
rabapuTHBIE pa3Mepbl, Maccy, TEXHMYECKHWE YCJIOBHS €€ H3TOTOBIEHUS, 00beM
BHIMTyCKa B TOJ, BHJ M MacCy  3aroTOBKH. YCTaHOBUTH Kjacc JETallud IO
TEXHOJIOTHUECKOH Kinaccudukanuu. JlaTh 3aKIr04eHIE O TEXHOIOTHYHOCTH JICTAIIH.
2. [To ycTaHOBIEHHOMY THIYy IPOW3BOJCTBA, B KOTOPOM 0OpabaThiBaeTCs

ACTAJIb IIOACUYUTATDh KOB(b(I)I/IHI/IeHT HCIIOJIB30BAHHA MaTCpHaJla (K I/I.M.) 3aroTOBKH.

Kak pesynpratr mpoaenanHoi paboThl HEOOXOIUMO OMPENETUThH COOTBETCTBUE BHJIA
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MPUHATOM 3aroTOBKM THUIY MPOU3BOACTBA, BCIIOMHUBIIPU 3TOM , B KaKOM THIIE
MPOU3BO/ICTBA KAKHE BU/Ibl 3aTOTOBKU IPUMEHSIOTCS

3. PaccMoTpers MapHIpyTHBIM TEXHOJIOTHYECKUN MPOLIECC MEXAHUYECKOU
00pabOTKH JIeTall U 3aI0JIHUTh KOMIUIEKT TEXHOJIOTMYECKOU TOKyMEHTAIUH.

4, OnpenenuTs BUJA AHAJIU3UPYEMOrO0 TEXHOJOTMYECKOro mpolecca
(Hy’>KHO€ MOJYEPKHYTh B TAOIUIIE OTYETA).

5. PaccMoTperh (OpMBI  TEXHOJIOTMYECKOM JOKYMEHTAllMM, YKa3aTb
HAaUMEHOBaHUE JOKYMEHTOB , HOMepa (hOpPM M CTaHAAPTHI O KOTOPHIM BBIITOJIHEHBI
JOKYMEHTBHI.

6. Onpenenuts CTPYKTYpPYy TEXHOJOTMUYECKOTO Ipolecca. Y CTaHOBUTh
CKOJIKO BCEro ONepaluii BXOAUT B TEXHOJOITHYECKHI MpPOLECC U KAKUX,
ONPENENUTh CKOJIBKO MEXaHMYECKUX, T.€ CTAaHOYHBIX OIEpaluid, CIECapHBIX,
TEPMUUYECKUX, KOHTPOJbHBIX, TPOMBIBOUHBIX U MIPOUHUX.

1. OnpenenuTs YePHOBBIC W YHCTOBBIE YCTAHOBOUYHBIE Oa3bl. BHUMaTEIbHO
paccCMOTpEeB BCE CTAaHOYHBIE OIlEpaluu, HEOOXOAUMO OINpEACIUTh KaKue
MOBEPXHOCTU B 00palaThiBa€MOil A€Talld SBISIIOTCA YEpPHOBOW Oa3oi M Kakue-
YUCTOBOM.

8. OnpenenuTth CTPYKTYpY orepanuu(KOJIM4ecTBO YCTaHOBOK, MO3MUIMUH ,
MepEeX0I0B).

ITPUMEP BBIITIOJIHEHUSA ITPAKTHYECKOI'O 3AHATUA

Tema 3ansaTHS: «AHAIN3 3aBOJICKOTO TEXHOJIOTHYSCKOTO MPOIIecca MEXaHNISCKOM
00pabOTKH 3aJaHHOM JIETaH.».

Hean 3ausaTus: O3HAKOMUTHCS C TTOPSIKOM 0QOPMIICHHUS TEXHOJIOTHISCKOTO
npoiiecca, OTACIbHON OoNepalyu MEXaHUYeCKoi 00pabOTKHU JIeTaH.

MarepuajibHOe M TOKYMeHTaJIbHOE o0ecrneyeHue

1. Pabounii gyeptexxk oOpabaThIBa€MOM JETaIH
2. Yeprex 3aroTOBKU

3. O0bem BbINTyCKa JIeTalid B 1o (TUIl MPOU3BOJICTBA
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4. MapupyTHBIN TEXHOJIOTHYECKUHN TIPOIIECC MEXaHMIECKOW 00paboTKu
netanu,BeinoaneHHoit ECT/I.

5. UeprexHble IPUHAUICKHOCTH: JIMHENKA, YTOJIBHUK, TUPKYJIb U Ap.

CXEMA OTYETA O TIPAKTUYECKOM 3AHATHUHN

1. BwIBoABI clieaHHBIC U3 aHAIM3A JETalu (JJaHHBIC 3aHOCATCS B TAOIHITY )

HaunmenoBanmue Marepuan | Knmacc neranmm  mo | Macca O6Bem l'abaputHbie
JeTaiu CTaHJapT TEXHOJIOTUYECKOM JeTaju, | BBIIYCKa pa3mepsl
KJIaccuuKanuu KT nerajeil B | JeTaH, MM
roJ, IIT
Bun 3aroroBku Macca Ko dunment Tun npousBoxacTBa CootBercTBHE
3arOTOBKHM | UCIIOJIb30BaHUS BUJAa TPHHATOU
marepuana Ku. 3arOTOBKU THUITY
MIPOU3BOJICTBA

3aKII0UYeHNE O TEXHOJIOTHYHOCTH J€Talin

0) BBIBOABI, CHEJIaHHBIC M3 aHAJIM3a TEXHOJOTMYECKOTO MpOoIecca MEXaHWYECKOU
00paboTKH.

Bun - M0 KOJWYECTBY HW3JECIUNA, OXBATHIBAEMBIX TE€X. IMPOIECCOM:
TEXHOJIOTUYECKOTO | €IMHUYHBIMA WJIM TUIIOBOU
rporecca 1o - 110 HA3HAYEHUI0: pabOUnii UM EPCTIEKTUBHBIN
I'OCTy 14.302-73 | - o JIOKYMEHTAIU! cojiep>KaHus: MapuIpyTHBIMU,
ONEPALMOHHBIN WM MAPIIPYTHO-ONEPANMOHHBIN

@OopMBI TEXHOJIOTUYECKOU Tutynsneiil muct no 'OCT
JOKYMEHTAIIMH, UCIIOJIb3YEMBIE B Mapupytasie kaptsl 1o 'OCT
AHAJIM3UPYEMOM IIpoLecce Omnepaunonnas kapra mo I'OCT
KomnuectBo onepanuii B TOM YHCJIE
B IIpolLiecce CTAHOYHBIX | CJIECAPHBIX | TEPMUYECKUX | KOHTPOJIBHBIX U
IIPOYHX
ba3zsl YepHOBBIE
Yucrosbie
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B) BbIBOABI, CACIAHHBIC U3 aHAaJIN3a CTAaHOYHOU OIICpanmuu

HaumeHnoBanue Crpykrypa onepauuu

orepanuu KOJINYECTBO KOJINYECTBO IIEPEX0/I0B KOJINYECTBO
YCTAaHOBOK TO3ULUHI

HaHMeHOBaHI/IG, CTCIICHb YHHUBCPCAJIBbHOCTH M COOTBCTCTBHUIO TUITY ITPONU3BOACTBA

O6opynoBanue | [Ipucnocodsienue NHCTpyMeHT

PEXKYIIMKA  [BCIIOMOTaTEJIbHBIA| H3MEPUTEIIbHBIN

Bonpocs 1151 caMONIpOBEPKU:

1. Kakwue kiaccel AeTajiei mo TeXHOJIOTUYECKON Kiaaccu(uKaiu Bbl 3HaeTe?
B uem 3akir04yaeTcsi aHalu3 TEXHOJOTMYHOCTH KOHCTPYKIUHU JIeTanu ?
Ha3oBuTe 1 oxapakTepu3yuTe TUIbl MAIIMHOCTPOUTEIBHOTO IPOU3BOJCTBA.
JlaliTe OLIEHKY POU3BOACTBEHHBIM IPOLIECCAM.
Yro Ha3pIBaeTCS ONEpalMeil, YCTAHOBOM, IEPEXO0J0M, XOJOM, IO3HIHEH?
[IpuBeauTe npuMepsl.
JlaiiTe moHsTHE 0Aa3MPOBAHUIO 3aTOTOBKH.
Yro Takoe 6a3a’?
HazoBuTe npaBuiia BbIOOpa YEPHOBBIX U YUCTOBBIX 0a3.
Kakue Bbl 3Haere BUABl TEXHOJOIMYECKMX MPOLECCOB  (COrIacHO
kinaccudukaiuu o 'OCT 3.1109-73 u PJI MY 75-76)?

abhw

©ooNP

BriBox:

INPAKTUYECKOE 3AHATHUEN:S

Tema 3ansiTUA: 3aM0JHEHHE KOMIUIEKTA TEXHOJIOTHYECKOU TOKYMEHTAIlUU HA
3aBOJICKOM TEXHOJIOTHYECKHI mpoliecc 00padOTKU JeTaan

IIpoao/KuTEeILHOCTH 3aHATHS: 2 Yaca

He.]'ll) 3aHaTHsA: O3HaAKOMJICHHUE C IMpaBHUJIaMU KOAUPOBAHUS TEXHOJIOTUYECKOM
AOKYMCHTAIIUH.

MarepuajibHOE ¥ IOKYMEHTAIIMOHHOE 00ecneyeHne:

1. MapmpyTHbIA TEXHOJOTHUYECKHM TMPOIECC MEXaHUYeCKOor o0paboTku
neranu, Beinoanennon ECT/I,.

2. brnanku MapuIpyTHBIX U OMIEPAIIMOHHBIX TEXHOJIOTHYECKUX KapT Ha
MEXaHUYECKYI0 00pabOTKy JeTau.

3. [TuceMeHHbBIC U YePTEKHBIC TPHAICKHOCTH.
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Yka3zaHus Ha TOT TeOPeTHYECKUII MaTepPUAaJl, KOTOPbIH 10JI2KeH ObITh
npopadoTaH NpPH MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Ne4,

1. be3bsasbiunbiii, B.D. OCHOBB TEXHOJIOTMM MAIIMHOCTPOECHUS:
y4eOHUK JJis1 BY30B [DIEKTpOHHBIN pecypc] : yued. — DneKTpoH. naH. — Mockaa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JNOCTyMa:

https://e.lanbook.com/book/37005. — 3aru1. ¢ skpaHa.

2. Texnonoruss mammHoctpoeHus. COOpHHK 3a7ad U YHOPaKHEHHM.
Y4ebHoe mocobue/ mox obmieit penakiuerr B.M.ABepuenkona, E.A.Ilonbckoro- 3-¢
u3., uctp. u gomn.- Mocksa: UH®A-M, 2021.-305 c.

3. Cranpaptel ECT/I u ECTIIII.

MOPSAJOK BBINIOJIHEHUS PABOTbI

1. 3anoaHuTh MapmpyTHyO KapTy B coorBeTcTBUU ¢ 'OCT u mpoBectu
KOJUPOBAaHWE  BCEX  HEOOXOMUMBIX  rpad  TOJB3YSICh  METOJIWYECKUMHM
PEKOMEHAIUSAMH 110 OPOPMIICHUIO TEXHOJIOTUYECKON JOKYMEHTAIIHIH.

2. 3anoaHUTh OMEPAIMOHHO- TEXHOJOTHYECKYI0 KapTy MEXaHHUYeCKOU
oOpaboTku Ha 3aganHHyio omnepanuio no 'OCT u mpoBecTH KOJUPOBAHUE BCEX
HEO0OXOMMMBIX Tpad MOJIB3YACh METOANUYECKUMHU PEKOMEHIAMIMU 10 0O(POPMIICHUIO
TEXHOJIOTHYECKON JOKYMCHTAIIHH.

3. [Tpoussectu 3amuck nepexoaoB mo 'OCT u odhopMuTh KapTy ICKH30B
JUTSL TaHHOM OTIepaliiy TeXHOJIOTUYECKOro MpoIiecca.

4, YCcTaHOBUTH IPUMEHSIEMOE 000PYI0BaHUE, TEXHOJIOTHIECKYIO OCHACTKY,
WHCTPYMEHT U 3aHECTH TH JaHHBIC B ONEPAIMOHHO- TEXHOJIOTUYECKYIO KapTy.

HNtorom pabOTBl  SBISETCS  BBIMOJHEHHWE KOMIUICKTa  TEXHOJOTHYECKOH
JOKYMEHTAIIMU Ha W3TOTOBJICHWE JETald B cOOTBeTCTBHH C TpeOoBaHusmu ['OCT
COCTOSILIMM W3 MApPLUIPYTHOW M OIIEPALIMOHHOM KapT, KapTbl 3CKU30B Ha OJIHY

TCXHOJIOTHYCCKYIO OIICpalnto.

CXEMA OTYETA O IPAKTHYECKOM 3AHATHUU

Tema 3ansaTusA: 3aNo0JHEHUE KOMILUIEKTAa TEXHOJOTHUECKON JIOKYMEHTAIlMU Ha

3aBOJICKOM TEXHOJOTUYECKHUM Mpoliecc 00paboTKH JeTanu
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Heab 3anaTus: O3HaKOMJIEHUE C IPABUIIAMUA KOAUPOBAHUS TEXHOJIOTHYECKON
JIOKYMEHTAIIUH.
MarepuajibHOE M JOKYMEHTAIIMOHHOE O0ecneyeHne:

4, MapmipyTHbIH TEXHOJOTUYECKUH TMPOIECC MEXaHHMYECKOH 00paboTKH
netanu, BeinojaHeHHoi ECT/I.

S. biiaHKy MapuIpyTHBIX U ONIEPAIMOHHBIX TEXHOJIOTUYECKUX KapT Ha
MEXaHWUYeCKyr 00pabOTKy JeTau.

6. [IncbMEHHBIE U YEPTEKHBIE TPHAIJTICKHOCTH.

Yka3zaHus Ha TOT TeOPeTHUYECKUII MaTepPUAJI, KOTOPbIil 10JI2KeH ObITh
NpopadoTaH NPHU NOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Ne4,

4. be3bsaspiunbiii, B.D. OCHOBBI TEXHOJOTMM MAIIMHOCTPOCHHS:
y4eOHUK JJIs1 BY30B [DIEKTpOHHBIN pecypc] : yued. — DneKkTpoH. naH. — Mockaa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JNOCTyMa:

https://e.lanbook.com/book/37005. — 3aru1. ¢ skpaHa.

5. Texnonoruss mammHoctpoenus. COOpPHHUK 3a7a4 U YIpaKHEHH.
Yuebnoe mocobue/ mox obmieit penakiuerr B.M.ABepuenkosa, E.A.Ilonbckoro- 3-¢
u3a., uctp. u gon.- Mocksa: UHDA-M, 2021.-305 c.

6. Cranmaptel ECT/I u ECTIIII.

Bonpocsl Aj1s1 caMonpoBepKu:
1. Kakue BBl 3HaeTE€ TEXHOJOTMYECKHUE JOKYMEHTHI U [UJIsi Yero OHU

IIpeaHa3HAYATCA?

2. Ilepeuncnure MPUHITUIIBI TOCTPOCHUS TEXHOJIOTHYECKUX MPOTIECCOB.
3. HazoBute oOCHOBHBIC TpeOOBaHWS K 3alOJHEHUIO  MapIIPyTHBIX

OTIEPAITMOHHBIX KAPT U KapT 3CKU30B.

BriBo:

KOMILUIEKT TEXHOJIOTUYECKOM JOKYMEHTALIAN HA U3TOTOBJIEHUE
JIETAJIN.

1. TuTyJbHBIH JUCT
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CIIPABOYHBIA MATEPHUAJI K IPAKTUYECKOMY 3AHATHIO Ne5

XapakTepuCTHKA TEXHOJOTHYeCKOro Mmpomecca Kon
O6paboTka Ha MHOTOIITIMHACIBLHBIX aBTOMAaTax 41
O6paboTka Ha OJHOIINHUHJICIBHBIX aBTOMATaX U MOJyaBTOMaTax 43
O6paboTtka Ha crankax ¢ UITY 46
Tepmuueckas 00paboTka 50
Tepmuueckas 00paboTtka ¢ Harpesom TBY 51
DJIeKTpoXuMHUUIecKas 00paboTKa 72
Dnektpoduzuueckas 06paboTka 75
CrnecapHeble, ciecapHo- cOOpOUYHbIE PaObOThHI 88

Koabl nmpodeccuii mo o0padoTke MaTepuaioB pe3aHueM 0 001IeCOI03HOMY

KJaccu(pukaropy
HaumenoBanue npodeccun Koxa
Tokapu 18217
Tokapu- peBOJIbBEPITUKU 18286
Tokapu- KapyCeaplIUKU 18219
Toxkapu- moryaBTOMaTYMKU 18225
CBepJI0OBIIMKHI 17335
Dpe3epoBITUKH 18632
[TpoTsKHUKH 16458
3ybope3unKu 12287
[nudoBKKH 18873
3y6ouuudoBUIMKH 12290
Pe3nbodpesepoBinku 17001
Pe3pbonummdoBanbIuku 17003
Pa3Meruuku 16641
OmnepaTop CTAaHKOB € MPOTPAMMHBIM YIIPABICHUEM 15292
Koabl 0CHOBHBIX BU/I0B 3ar0TOBOK 110 001ECOK3HOMY KJIACCUPUKATOPY
Buj 3aroroBku Kona
ITpoKaT U3 CTANM C NpeeaoM TeKydecTH 45...75 kr/ mm? 095002
I[TpoKaT M3 CTaIy ¢ npeaenoM TexkydecTtu 33...40 kr/ Mm? 095003
[Ipokar JIMCTOBOM PSAIOBOM U )KECTh 097XXX
IIpokaT JTMCTOBOW Kauye€CTBEHHBIN 098XXX
[IpokaT TMCTOBOM XOJOAHOKATAHHBIN 099XXX
TpyOnI cTanpHBIC TOpsueehOPMUPOBAHHBIC TTIAIKNC 131 XXX
TpyObl TIHYThIE OECIIIOBHBIC 134XXX
TpyObl TOHKOCTEHHBIE OECIIOBHBIE 135XXX
OTJMBKM M3 KOBKOT'O YyryHa 41111X
OTIMBKY U3 CEpOro UyryHa 41112X
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OTAMBKYU BBICOKOIIPOYHOT'O YyryHa 41113X
OTJIMBKA U3 YTJIEPOJUCTON CTAIU 41121X
OTIMBKa U3 KOHCTPYKIIMOHHOM JIETMPOBAHHOM CTaJIN 41123 X
OTarBKa U3 BBICOKOJIETUPOBAHHOM CTAJIH 41124 X
OTamBKa U3 ATIOMUHHUEBLIX CINIAaBOB 41131 X
OTanBKa U3 MarHUEBHIX CINIABOB 41132 X
OT1nuBKa U3 CIJIABOB HA MEJHOM OCHOBE 41133 X
OTiMBKa U3 IMHKOBBIX CIIJIABOB 41134 X
OTiMBKa U3 TUTAHOBBIX CILIABOB 41135 X
OT/IMBKY , TOJy4YaeMbl€ JUTHEM B KOKHJIb U HEHTPOOEKHBIM CIIOCOOOM 411702

[IITaMIOBKM TOPSYME U3 YEPHBIX METAJIOB 41211 X
[IITaMIOBKM XOJIOJHBIE W3 YEPHBIX METAIIJIOB 41215 X
[IITamMIOBKM TOpsiur€ U3 [IBETHBIX METAJIJIOB 41221 X
[IITaMIIOBKM XOJIOAHBIC U3 I[BETHBIX METAIJIOB 41224 X
[I0KOBKHM M3 YEPHBIX METAJIOB 41212 X
ITIoKOBKM M3 LIBETHBIX METAIJIOB 41222 X

Koabl TeXHOI0rHYeCKUX onepainuii U TEXHOJOTHYeCKOro 000py/10BaHusI

COIJIACHO 00IIECO3HBIM KiIaccu(uKaTOpPamM

HanmeHoBaHue onepamun Kox Kon Tex.
omepaum | 06opyaoBa
u HUSA
ToxkapHas 4110 381101
TokapHO- BUHTOpE3HAsI 4114 381148
TokapHO- peBOJIbBEpHAs C BEPTUKAIBHON OChIO 4111 381131
PEBOJILBEPHOM T'OJIOBKHU
TokapHO- peBOJBBEpHAs C TOPU3OHTATBHOM OCBIO 4111 381138
PEBOJILBEPHON I'OJIOBKU
ToxapHo- KapycenbHas 4113 381151
TokapHO- KONMpPOBaJIbHAs 4117 381115
TokapHo- aBTOMaTHasi(aBTOMATHI OJIHO- U 4112 381111
MHOTOIIITUHICIIHHBIC)
TokapHas crernuagbHas 4118 38181X
Toxapnas ¢ UITY XXXX 381021
CaepaunbpHas 4120 38121X
BepTtukanbHO- CBEpAUIIbHAL 4121 381212
PannanbHO- cBepanIbHAS 4123 381217
IleaTpoBanbHas 4124 381825
CaepamnbHas ¢ UITY 4131 381022
dpesepHas 4260 3816XX
BeprtukansHo- dpesepHas 4261 381611
["opusoHTaNIBHO- (Ppe3epHas 4262 381612
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[IpomonbHO- hpesepHas 4263 381661
KapycenpHo- hpesepHas 4264 381674
bapabanno- ppesepnas 4265 38167X
KonuposanbHo- ¢hpezepHas 4267 XXXXX
dpe3epHo- [ICHTPOBaAIbHAS 4269 381825
®pesepnas ¢ UITY XXXX 381824
JlonbGexHas 4175 381718
[TpoTspxHast 4180 381756
["opu30HTAIBHO- MPOTSIKHAS 4151 381751
BepTukasibHO- NpOTsKHAas ISl BHYTPEHHEro npotsrupanust | 4182 381753
BeprukanbHO- TpoTshKHAS JUIsl HAPY)KHOTO MPOTATUBAHUS 4182 381754
Pacrounas 4220 38126X
["'opu3oHTaIBHO- pOCTaYHAs 4221 381261
BepTtukanbHo- pacTouHas 4222 381262
KoopannatHo- pactouHas 4223 381263
AJIMa3HO- pacTouHas XXXX XXXXXX
Pacrtounas ¢ UIIY XXXX XXXXXX
3y06000pabarbiBaroIasi 4150 XXXXXX
3ybodpe3epHast sl MUIMHAPUICCKUX 3y0UaThIX KOJIeC 4153 381572
3ybodpesepHas 1y MpsiMO3yObIX KOHMIECKUX KOJIeC 4153 381522
3y0odpesepHast 1isi KOHUYECKUX KOJIEC CO CIIUPATIbHBIM 4153 381523
3y0om

3y0o10510€KHasI 4152 381571
3y0ocTporanpHas 4154 381520
3yOonpoTsixkHas 4155 381573
3y003aKkpyrisromnas 4156 381575
3yOoI11eBUHT OBAJIbHAS 4157 381574
3yOonutndoBanbHas 4151 381561
3y0OonpuTupodHas 4158 381578
3y06o00KaThIBaroIIas 4158 381578
bonTonapesnas 4107 381731
Pe3pOoHapesHas 4272 381743
Pe3pbodpesepras 4272 381623
Pe3pOoHakaTHas 4108 382424
[nTunedpesepHas XXXX 381672
[lImonouHo- dhpe3epHas XXXX 381671
[munenundoBaapHas XXXX 381672
KpyrnomudoBanpHas 4131 381311
BryTtpunundoBanbHas 4132 381312
[TnockouundoBaibHas 4133 381313
becnienTpoBo-nndoBanpHas 4134 381314
Pe3p0onumdonanpHas 4135 381316
O6aupouHo- nundoBagbHas 4137 XXXXXX
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[InudoBanphas ¢ YITY XXXX 381025
OtnenouHas 4190 XXXXXX
X OHHMHTOBaJIbHAS 4192 381836
[TonupoBanbHas 4191 381834
Cynepdununinas 4193 381836
[IpoTupouHas 4195 381837
ArperaTHasi TOpU30HTaJIbHas IBYXCTOPOHHSIS 4101 381882
ArperatHas TOpU30HTaJIbHAS TPEXCTOPOHHSIS 4101 381883
ArperaTtHasi Y4eTBIPEXCTOPOHHSISI 4101 381884
ArperarHas BepTUKaJIbHAsI OJJHOCTOCYHAs 4101 381885
ArperaTtHasi BepTUKaJIbHass MHOTOCTOSYHAs 4101 381887
ArperatHasi ¢ BEpTUKaJIbHON U TOpU30OHTAIbHOM roopkor | 4101 381888
CrnecapHas 0190 XXXXXX
Tepmuueckas 00pabOTKa OTIKUT 5110 XXXXXX
Tepmuueckas 00pabOTKa 3aKayiKa 5130 XXXXXX
Tepmuueckasi 00pabOTKa OTITYCK 5140 XXXXXX
KonTtpoapHas 0220 XXXXXX
Koapl Ha pe:kymiui 1 MI3MEPUTEIbHbIA HHCTPYMEHT
HaumeHoBaHue Kona
Pe31ipl u3 OBICTpOpEXYIIEH cTaIn 392110
Pe31ibl OCHAIIEHHBIC TBEPABIM CIIJIABOM 392101
Pe31ipl ¢ MEXaHUYEeCKUM KPETUICHHUEM TJIaCTUHBI 392104
Pester muist crankoB ¢ UITY 392190
Caepiia ciupalibHbIE OOIIETO Ha3HAYEHUS C [IWJIMHAPUYESCKUM 392110
XBOCTOBHKOM M3 OBICTPOPEXKYIIEH CTaH
CaepJiia cipalibHbIC OOIIET0 Ha3HAYEHUS ¢ KOHUYECKUM XBOCTOBUKOM n3 | 392167
OBICTPOPEXKYIICH CTAIIN
Caepiia 391242
CBepra TBEpAOCIIIABHBIC 391303
Cgepna st crankoB ¢ UITY u aBToMaTudeCcKux JUHUN 391290
3eHKephI U3 OBICTPOPEIKYIICH CTaIu 391610
3eHKephl OCHAIICHHBIE TBEPABIM CIJIABOBM 391620
3eHKOBKa 391630
3eHKepbl U 36HKOBKA JJIsl CTAaHKOB ¢ Uny 391690
Pa3BepTka u3 ObICTPOpEKYIIEH CTaIu 391720
Pa3BepTka ocHallleHHasl TBEP/IbIM CILJIABOM 391740
Pa3Beptka mus cranka ¢ Ylly 391790
®dpe3bl AUCKOBBIC U3 OBICTPOPESKYIIEH CTAIN 391802
®dpe3bl AUCKOBBIC OCHAIIIEHHBIC TBEPJIBIM CIIJIABOM 391801
dpe3bl TOPLIEBBIE 391255
®dpe3bl KOHIIEBBIC 391820
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dpe3bl HACAOYHBIE 391830
®pe3ssl it ctaakoB ¢ YITY 391890
[Tusbl KpyTJible CETMEHTHBIC 392210
®dpe3bl 3y00ope3HbIe 391810
®dpe3bl pe3p00BbIE 391811
MeTuyuKku pyyHble 391310
MeTurku U3 OBICTPOPEKYIIEH cTan 391330
MeT4rKH TBEpAOCIIIIaBHBIE 391350
MeTtunku s craakoB ¢ UITY 391391
[Tnamka pe3pOOHape3Hast Kpyriasi 391510
["o510BKM pe3p00HaKaTHBIC 392500
["o510BKHM pe3p0OHaApe3HbIC 392514
["0J10BKM 3y0OpE3HBIC /11 KOHUYECKUX KOJIEC 392460
Jlon06siku 3y0ope3HbIe 392410
[IleBephl AUCKOBBIC 392430
[TpoTsixku 392302
NHcTpyMeHT abpa3uBHBIN U3 3JIEKTPOKOPYHIA 398110
NHcTpyMeHT abpa3uBHBIN U3 KOPOHIa KPEMHUSI 398150
Kanu6p- mpoOka 393110
Kammbp- ckoba 393120
[1TaG10HBI 393610
KaynuOph! 1151 IMOHOYHBIX COSTMHEHUIN 393180
KaynuOph! 1)1 NITUIIEBBIX COSUHEHUM 393181
Kanubp st Mmetpuueckux pe3b0 (mpoOku) 393140
Kanubp m1s MmeTpudeckux pe3b0 (KobIa) 393141
[IITaHreHITUPKYITH 393311
[IITaHTeHpEHCMYChI 393320
MukpomeTpsl pe3b00BbIe 393420
[TpuOOphI aKTUBHOTO KOHTPOJISI 393630
Koabl npucnocod1eHuii

HaumeHnoBaHue Kon
Ilentpa 392840
IleHTpa MOBOJIKOBbIC 392846
[{enTpa moBoKOBBIE AJis cTaHKOB ¢ UITY 392849
I{entpa Bpamaromuecs No2, No3 392841
IlenTpa Bpamarommecs No4, No5 392842
IlenTpa TokapHble TBepaociiaBHbie Ne 2...5 392843
[Tpucroco6yieHns: CTAaHOYHBIC 396100
[TaTpoHBI TPEXKYJIAYKOBBIE C THEBMOIIPUBOJIOM 396110
[TaTpoHBI TOKapHBIE TPEXKYIAUYKOBBIE C HE3aBUCHUMBIM IIEpPEMEICHHEM 396113

KYJIAUKOB
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TuCKM MalTMHHBIE 396131
YuauepcanpHo cOopubie pucnocobsienus (Y CII) 396181
["0J1I0BKM J€IUTENIbHBIC, YHUBEPCAIbHBIC 396151
BcenomMorarenbHblii ”HCTPYMEHT AJid ctadka ¢ UITY 392801

IMPAKTUYECKOE 3AHSATHUEN:6

Ipoao/KkuTEILHOCTD 3aHATHS: 2 Yaca

Tema 3anarusa: «llpoBeneHne XpoHOMETpaka B Y4EOHO-IIPOM3BOJCTBEHHBIX
MaCTEPCKHUX KOJIJIEIKa

Heap 3ansaTusa: O3HAKOMUTBCS C METOJMKOM MPOBENECHUS XPOHOMETpa)xa B
y4eOHO-TIPOM3BOJICTBEHHBIX MACTEPCKUX KOJUIEIKAa U C MOPAIKOM O(hOpMIICHHUS
XPOHOMETPAKHOM KapTBhl.

MarepuaJjibHOE U JOKYMEHTAJIbHOE 0O0ecreYeHne
1. OnepanmoHHBIN TEXHOIOTHYECKUN MTPOLECC HOPMUPYEMOIT ONepaLvu.
2. bnanku XpoHOMETPaKHO-HOPMHUPOBOYHOM KAPTHI.
3. CekyHJIOMETp WJIM Yachl C CEKYHIHOUN CTPEIIKOM.
4. MUKpOKAJIbKYJISITOP.
5. UeprexHblE W NMHUCbMEHHBIE IPUHAJIICKHOCTH.

Yka3zaHusi Ha TOT TeOPeTHYECKMH MaTepHuas, KOTOPbIA M0JKeH ObITh
npopadoTaH NMpH MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Ne6

1. be3bszpiunblii, B.®. OCHOBBI TEXHOJOTMM MAIIMHOCTPOECHUS:
y4eOHUK NJIs1 BY30B [DIEKTpOHHBIN pecypc] : yued. — DneKkTpoH. naH. — Mockaa:
MammnocTpoeHnue, 2018. — 598 C. — Pexum JIOCTyIIA:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. Texnonoruss mamumHocTpoeHus. COOpHMK 3alad U YNPaKHEHUI.
Y4ebHnoe mocobue/ mox obmieit pexakiueir B.1.ABepuenkoBa, E.A.Ilonbckoro- 3-¢
n3a., ucop. u gom.- Mocksa: UH®A-M, 2021.-305 c.

3. CunantheBa H.A. “TexnHuyeckoe HOPMHpPOBAHHME TpyJa B
MaIlIMHOCTPOCHUW» YUEOHUK JUIsl YUalUXCsl Cpell. CIell. y4eO. 3aBeJICHU 1Mo Kypcy
TexHrnueckoe HOPMUPOBAHKE TPYAa B MAIIMHOCTPOCHHH - 2-¢ U3/, TIepepald. u 01, —
M.: Mamunoctpoenue, 1990.

48




OBIIME 1 TEOPETHUYECKHE IIOJIOXEHHUA 110 TEME
IHPAKTHYECKOI'O 3AHATHUSA Ne6

3arpaTel paboyero BpPEMEHU  HUCIOJHUTENICW W BPEMEHH HCIOJIb30BAHUS
o0Opy/IOBaHUSl HM3y4alOT C I1E€JbI0 COBEPIICHCTBOBAHUS OpraHMU3allud TpyJa M
MIPOU3BOJICTBA M YCTAHOBJICHUS HOPM TPYJa U HOPMATHBOB BPEMECHHU.

B 3aBucuMOCTHM OT Ha3HayeHUs, KOJMYECTBA HAONIOAAEMBIX OOBEKTOB U
nuddepeHai U3y4aeMbIX 3aTpaT BPEMEHHM MPUMEHSIIOTCS CIEAYIOIIUE BUJIbI
HaOII0ICHUIA:

- ¢potorpadust pabodyero BpeMeHu;

- poTorpadusi BpeMEeHU UCTIOJIb30BAHUS O00PYI0BAHUS;
- (pororpadust mpou3BOCTBEHHOTO MPOIIECCa;

- XpOHOMETPaXK;

- (oroxpoHOMETpaAK.

XpoHoMeTpa:K- 3TO BU HAOIIOJEHUS, TP KOTOPOM HU3YUYaIOTCS HUKINYECKU
MOBTOPSIONIMECS  BJEMEHTHl  OMEpPaTUBHOM  pabOThI, OTACIbHBIE  DJIEMEHTHI
MOJITOTOBUTENILHO-3aKIIIOUUTENFHBIX OMepanuil Wik padoThl MO 00CTyKUBaHUIO
pabouero mecra.

XpoHOMETpaX MPOBOAUTCS C IEIBI0 MOTYYEHUS TAHHBIX ISl YCTAaHOBJICHUS
HOPM BpPEMEHM ¥ HOPMAaTUBOB IO TPYAy C YYETOM COBEPIICHCTBOBAHUS
TEXHOJIOTUYECKOT0 Mpollecca U OpraHu3alluy Tpy/ia Ha paboueM MecTe; U3YyUYCeHUS U
BHEJIPCHUS TIEPEIOBBIX MPUEMOB U METOJOB TPyAa: MPOBEPKH ICUCTBYIOIINX HOPM;
BBISIBJICHUS TPUYHMH HEBBITOJTHCHUS HOPM OT/ICILHBIMU PaOOYHMH.

[Ipu xpoHOMETpake, Kak MPaBWIO, HU3y4aeTCs JIUTEIBLHOCTH SJIEMEHTOB
OTIEpaTUBHOTO BPEMEHHU, B OCOOEHHOCTH PYYHOTO, a TAKXKE OTACIbHBIX JIEMEHTOB
MOATOTOBUTEIILHO-3aKIIFOUUTEIIBHOTO BPEMEHH W BPEMEHU OOCTyXKHMBaHHs pabouero
MeCTa, JaHHbIE 3aIUCHIBAIOTCS. B XPOHOMETPAXKHYIO KapTy.

HaGnrogatens B mepuoj; MOATOTOBKM K XPOHOMETPAXy JOJIKEH Ha MECTe
W3YUUTh TEXHOJOTMYECKUN TMPOLECC BBINMOJHEHUS HOPMUPYEMOM OIepaluu,

MMPpOAHAIM3NUPOBATL €TO U PACHJIICHUTL OIICpAllMIO Ha COCTABJIAIOIIHC €€ 3JICMCHTHI.
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N3ydeHuro u aHanu3y MOJBEPraeTcs TakKe PeKUM paboThl 000pY10BaHUS, KAUECTBO
MHCTPYMEHTa M 00pabaThIBa€MOro Marepuaja, COOTBETCTBHE MX TEXHUYECKUM
TpeOoBanmsM. M3ydaercs Takke opranmsanus paboyero mecta. Bce BbIsBIECHHBIC
IPU 3TOM HEJOCTAaTKU JIOJKHBI OBITh PACCMOTPEHBI COBMECTHO C aJMMHUCTpalMen
nexa (y4eOHO-IPOU3BOJICTBEHHBIX MACTEPCKMX) M YCTpaHEHbl JO Hayala
HaOmoneHun. Henocrtatku, BBIABIEHHBIE B CaMOM  TeX.Ipolecce, T.€. B
IIOCJICIOBATEIbHOCTH  BBIMIOJIHEHUSI  DJIEMEHTOB  ONEpalud, paccMaTpUBaIOTCA
COBMECTHO C TEXHOJIOTOM Liexa (y4eOHO-ITPOU3BOACTBEHHBIX MACTEPCKHUX ).

[Ipu BBIOOpE UCMIONHUTENS HAZ0 YYUTHIBATH HE TOJBKO MPOLIEHT BBHINOJIHEHUS
UM HOpPM, HO W ero KBaiu@ukauuio (paspsa AOHKEH COOTBETCTBOBATH pPa3psiiy
HOPMHPYEMOU pabOThI).

W3ydyeHue u omnpenenceHue UIMTEIbHOCTU OTACNIBHBIX AJIEMEHTOB OIEpalyu
MO>KHO BBITIOJIHATH JIBYMSI OCHOBHBIMH CIIOCOOaMU: HENMPEPHIBHBIM U BEIOOPOYHBIM.

HenpepblBHBIM  XpOHOMETPAXKEM Ha3bIBAIOT TaKOU CII0co0 IIPOBCACHUA

HaOMIOJICHUs, TPU KOTOPOM JUIMTEIBHOCTh DSJIEMEHTOB OICpallMM  3aMepseTCs
HETPEPHIBHO OT Hayajla 0 KOHIA OTIepaliu.

B »TOoM ciaydae mpu momoIM XpoHOMETpaka (BUKCHUPYETCS BpeMs JIUIIhb
OKOHYAHUS  BBIMOJHEHHUS  KaXJOro  JJIEeMEHTa  omnepanuu. HenpepbIBHBIM
XPOHOMETPaXX NPUMEHSAETCS NpPU  MU3YYEHUU  OMepanuii, TA€  AJIEMEHTHI
JUTATEJILHOCTRIO He MeHee 10 cek.

BbIOOpOUHBIM XpOHOMETpaXKEM Ha3bIBAIOT TaKOM crmoco0 HaOMIOJeHUs, TPU

KOTOPOM IPOBOJSITCSL 3aMEPhl OT/EJIbHBIX 3JIEMEHTOB ONEpali. BBIMOIHSAIOT €ro ¢
LHEeNbI0  ONpENEeNeHUs WM  YTOYHEHUS  NPOJOJKUTENBHOCTH  DIIEMEHTOB
JUIMTENBHOCTBIO MeHee 10 cek., a Takke 1pHu HEOOXOJAMMOCTH 3aMEHBI
3a0paKkOBaHHBIX B Mpoliecce 00pabOTKH XPOHOMETPAKHBIX PSIIOB.

Jlonmyctumasi TOYHOCTh OTACIBHBIX 3aMEpPOB MPU XPOHOMETPAXKE 3aBUCUT OT
JUTUTEIBHOCTH U3Y4YaeMbIX AJIEMEHTOB OIEpalliu: IpU JJIUTEIbHOCTH UX HE MeHee 10
cek.  Mamepenuss mnpoumsBoasaTcs ¢ TouHOCThIO 10 0,1 cek., mpu OoJblei

JnuTenbHoCcTH — A0 0,2 cex.
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[Ipu mpoBeneHun XpoHOMeTpaxka HaOJIOAATeNb JOKEH JAelaTh OTMETKU 00
OTKJIOHEHHUSAX OT YCTAHOBJICHHBIX MapaMmeTpoB (pPeKUMOB) pabOThl 00OpPYAOBAHMS, O
HEJ0CTaTKaxX B OpraHU3alyy TPy/ia U BOOOILE O BCEX CIy4asix, KOIr/a Ha HOpMaJIbHOE
TEYEHUE TPYJOBOTO IMpoIlecca OKa3blBAIM BIMSIHUE CIydailHble MPUYUHBL, |
OTMEYaTh TE€ 3aMepbl, NPH MPOBEACHUH KOTOPHIX OBUIM JOMYIIEHBI OIIUOKU
HaO0JIIOAaTEIIEM.

OOpaboTka  pe3ynbTaTOB  M3MEPEHUN  HAYMHAETCS C  OMNpECIICHUS
IPOJOJKATEIBHOCTH BBINIOJIHEHHSI OTAENIbHBIX 3JEMEHTOB OIEepaluu. 3aTeM Haao
UCKJIIOUUTH Je(PEKTHbIE 3aMepbl OTMETKU O JAE(PEKTHOCTU KOTOPBIX CAENaHbl IpU
HaAOJIIOICHUH.

[locne uckimoueHuss Ae(EKTHBIX 3aMEPOB COCTABISIOTCS XPOHOMETPAKHBIE
PSAIBI JUTUTETLHOCTH BBITTOJIHEHHS KaXKJI0T0 3JIEMEHTa orepanuu. Jlanee npoBoauTcs
OLICHKa KaudecTBa pe3yJbTaToB HaOMoneHUi. B KkadecTBe mokaszaTens OLCHKU
XpOHOpsIIa UCTOJIb3yeTcsl (pakTudeckuii KOA(D(UIMEHT YCTOMYMBOCTH, KOTOPBIM

omnpenensiercs no popmyie:

K _ Tmax
y = Tmin

rne Tmax-makcuMmanbHas IPOJAOKUTEIBHOCTh AJIEMEHTA, MoJlydaeMasi Ipu 3aMepax,
MUH;
Tmin- TO )X€, MUHUMAJIbHASI, MUH.

dakTrdeckuii KOA(UIIMEHT YCTOMUYNBOCTH XPOHOPSAA ONPEALSISICTCS TOIBKO
0 7JJIEMEHTaM C TMOCTOSSHHBIM 00beMOM paloT, T.K. KojiebaHusi psAna MOpu
nepeMEeHHOM 00beMe HE XapaKTepU3yeT KayecTBa HAOIIOACHMUS.
Uucino 3aMepoB IMpu NEepeMEeHHOM o0beMe paboT ompenessieTcss He 110
¢dakTuyeckoMy, a 1O HOPMAaTHUBHOMY KO3(Q(UIMEHTY YCTOMYMBOCTH psija,

omnpezensieMmomy 1o tabdmure 1.

51



Ecmu daxktuueckuit k0dPGUIUEHT YCTOWYMBOCTH XPOHOPSIa MEHBIIE WU
paBeH HOPMATHBHOMY, TO PSJ CYUTACTCS YCTOHYMBBIM, a HAOJIOJICHHE
KauyeCTBCHHBIM.

Ecimn daktudecknii KodpQGUIIUEHT yCTONYMBOCTH MPEBBIMIACT HOPMATUBHBIM,
TO XPOHOPSA TPHU3HACTCS HEYCTOMYMBHIM. B 3TOM ciydae MpOBOAATCS
JOTIOJTHUTENIbHBIC HAONIOJACHUS B3aMEH NPHU3HAHHBIX Me(DEKTHBIMH U JIPYTHUX,
HCKJIFOYEHHBIX P 00paboTKe.

JlanpHelmas oOpaboTKa pe3yJbTaTOB HAOMIOJEHUM COCTOUT B ONMpPEACICHUU

cpez[Heﬁ IMPpOAOJIKUTCIIbBHOCTH BBITIOJITHCHUA KAXKI0I'0 3JICMCHTA OIICPAIlHUH.

Tabiauuna 1 3nayenne HOpMATUBHBIX KO3 PUIHEHTOB YCTOHYHBOCTH

XPOHOMETPAKHOTO pPsifia

Tun npousBoacrea u HopMmaTusHbIii K03 PUIHEHT YCTOHYMBOCTH
NPOAOC/KMTELHOCTh M3Yy4aeMOoro XPOHOMETPAKHOIO psAga
3J1eMeHTa padoThl, CeK IIpn IIpn Ipn Ipu
MAIIMHHOU MANIUHHO- | HAO0JIOIEeHUM 32 | PYYHOU
padore py4HoOit padoTroii padore
padore 00opyaoBaHus
MaccoBoe
Ho 10 1,2 1,5 1,5 2,0
Csoriie 10 1,1 1,2 1,3 15
KpynHocepuiinoe
Mo 10 1,2 1,6 1,8 2,3
Cspie 10 1,1 1,3 15 1,7
CepuitHoe
Ho 10 1,2 2,0 2,0 2,5
Csgrie 10 1,1 1,6 1,6 2,3
MenkocepuitHoe
A €IUHUYHOE 1,2 2,0 2,5 3,0
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[Ipumeuanue: TepMuH «IIPOU3BOJACTBO» B JAHHOM CJIydyae€ OTHOCUTCA HE K

NpCANpHUATHIO MJIM LHEXY B MHCJIOM, a K OIICpalMy, Ha KOTOPYIO YCTaHaBJIMBACTCS

HOpMa.

3areM  aHANMM3UPYIOTCS  TOJIyYEHHBbIE JIaHHBIE C  IEJbI0  IPOBEPKH
paIoHaIbHOCTH MOCIEA0BATEIHLHOCTH AIEMEHTOB OTEpaIlii, YCTAHOBICEHHOW TIepe
HaOmoneHussMu. [Ipu 3TOM M3BICKMBAIOTCS BO3MOXHOCTH COKpAICHHS 3aTpat
BPEMCHH TIyTEM YCTPAaHEHHUs OTACIbHBIX, HE BBI3BIBAEMBIX HEOOXOJIMMOCTHIO
DJIEMEHTOB OIepaIluy, 3aMEHBI HEKOTOPBIX IPHEMOB 00Jiee pallOHATLHBEIMU U MECHEE
YTOMHTEIBHBIMU JUIsI pabodvero, a TakKe BO3MOXKHOCTH TMEPEKPBHITHS MaITUHHBIM
BpPEMEHEM OT/ICIBHBIX 3JICMEHTOB PYYHOU PabOTHI.

Ha ocHoBanum aHanu3a ycTaHaBIMBalOT HauOosee >(PEGEKTUBHBIA MpoIliece
BBITIOJTHCHHST omnepanuu. llociae 3TOro OmpenessioT OlepaTHBHOE BpeMs TIpU
BBITIOJIHCHUH OTICPAIIMM WM HCXOJHBIC JTaHHBIC IS pa3paOOTKW HOPMATHBOB Ha
pPYYHBIE M MAIIMHHO-PY4YHBbIE paboThl. OmnepaTHBHOE BPEMS OMNPEACISIOT MyTEM
CYMMHUPOBAHHS MPOJIOJKUTESIIEHOCTH BBITIOTHEHUS BCEX AJIEMEHTOB, COCTABIISIOINX

OIICPATUBHOC BpCMAI.

MHOPAAOK BBIITOJITHEHUA PABOTbDI

1. BwiOpaTh MecTO HAONIOJAEHUS, W3YUYUTh TEXHOJIOTHYECKUN TMPOIIECC
BBIITOJTHEHUS HOPMHUPYEMOM OIEpaluy, MPOAHAJIU3UPOBATH €r0 M PACUICHUTH
ONEepALMU HA COCTABIIAIOIINE €€ DIEMEHTHI.

2. Onpeaenuts NPONOIHKUTENBHOCTh BBIIIOIHEHUS OTIEIBHBIX 3JIEMEHTOB
OIEPALUH.

3. Uckmtounth AedeKTHbIC TaHHBIE 3aMEpbl, OTMETKH O JE(PEKTHOCTU KOTOPHIX
c/ieJIaHbl IpU HAOIIOICHUY.

4. CocTaBuTh XPOHOMETPAXKHBIE PSIABI JIIMTEIBHOCTH BBIMOJHEHUS KaXXA0TO
JJIEMEHTA ONIEPaLUU.

5. 3amnoiaHATH XPOHOMETPAXKHO-HOPMHUPOBOUHYIO KApTy M  ONPENEIIUTH

OIICpaTUBHOEC BpeMsI.
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6. Omnpenenuth (akTHIECKUH KOIPPUIMEHT YCTOMUYUBOCTH, TEM CaMBIM

OLIEHUTb Ka4E€CTBO PE3YyJIbTAaTOB HAOIIOIEHUN.

O06paboTka XpoHOPAIa JOTKEH COJEPKATh:
1. OmpeneneHre CyMMapHOW BEIMYUHBI BCEX 3aMEPOB B XPOHOPSJIC.
2. Ompenenennie cpeHel BETUYUHBI YJIEMEHTa PaOOTHI.

3. Ompenenennie k03P huUIMeHTa yCTOWYUBOCTH XPOHOPsIa IO popMyIie:

TmMakc
Ky = —

~ TMuH
rae TMakc-MakCUMAIIbHBIN 3aMep;
TMHH- MUHUMAJIBHBIN 3aMep.
4. CpaBHEHHE TMOJYYEHHOr0 KO3 UIMEHTa YCTOMYMBOCTH XPOHOpSAa C
HOPMAaTUBHBIM, B3ATHIM 10 COOTBETCTBYIOIIUM TaOIUIAM.
Ecimu ¢aktundeckuit k0dQPUIMEHT YCTONYMBOCTH XPOHOPSA/IA MEHBIIE WU
paBeH HOPMATUBHOMY 3HAUYEHHIO, TO PSII CUMTACTCS YCTONYHUBBIM.

B Tex cmywasx, korma ¢aktuueckuii KOIPPUIMEHT yCTOWYUBOCTHU
MPEBBIIAET YCTAHOBJIEHHOE HOPMATHUBHOE 3HAYEHHUE, PAa3pEIIacTCs MCKIIYaTh W3
psiaa onHO WM 00a KpalHMX 3HAYE€HHUS — MUHUMAJIbHOE M MaKCUMaJIbHOE. 3aTeM
OTIpeIeISIeTCSl HOBOE 3HA4YeHHE KOI(PPUIIMEHTAa yCTOWYMBOCTH M TIPOBOIUTCS €T0
CpaBHEHHE C HOPMATHUBHBIM.

Ecmu koaduimmenT ycToMuMBOCTH TOCIE YKA3aHHOTO BBIIIE HCKITFOYCHUS
KpallHUX 3HAYEHUW MPEBBIIIAET HOPMATUBHOE 3HAYEHHUE, TO XPOHOPSA MPU3IHAETCS
HEYCTOMYUBBIM. B 3TOM cilydyae mpoBOASTCS TONOJHUTEIbHbIE HAOIIOICHNS B3aMEH
WCKITFOUCHHBIX MPU 00paboTKe.

5.0mnpezenenre HOPMaIbHOU MPOJOJIKUTEIBHOCTH dJIEMEHTa paboThl MyTeM
JIEJIEHHS] CYMMBbI OCTABIIMXCS 3aMEPOB HA UX KOJIUYECTBO.

HopmartuBHbie K03()PUIIMEHTH YCTOMYUBOCTH psifia MPUBEICHBI B Tabuiie 1.
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BOITIPOCHI IJ151 CAMOITPOBEPKH
1. Bunbl HaOt01€HUIA, TPOBOJIMMBIE J1JIs1 U3YUYEHUS 3aTpaT BPEMEHHU.
. UTO Ha3pIBaeTCs XpOHOMETPAXKEM?
. Kakue paboTbl mpoBOAATCS Nepe XpOHOMETpakeM?
. HenipepbIBHBIN U BEIOOPOUYHBIN XPOHOMETPAXK.
. UTo momxkeH Jenath HabJto1aTeNb MPH MPOBEICHUN XPOHOMETpaXKa?

. Kak 00pabaTeIBalOTCs pe3yIbTaThl HAOIIOACHUH ?

N N B~ W

. KaKk OIIEHUBAETCS KAYECTBO PE3yIbTaTOB HAOIIOICHUIN?

JAOMAIIHEE 3AJIAHUE.
1. 3akoHUHUTH O(OpMIIEHHE OTYETA 10 MPAKTUUECKOMY 3aHATHIO Ne6.
2. [ToaroToBUTHCS K cllaye OT4YEeTa MO JAHHOMY MPAKTUYECKOMY 3aHSATHIO.
3. IIpopaboTtate u moBTOpUTH Temy:«lccienoBanue 3aTpaT pabOdero BpeMEHU

HaOJIIOOaTEIIEM).

Cxema oryera

1. Tema 3ansATHs

2. Llenp 3augTus

2. MarepuanbHO€ U JOKyMEHTAIBHOE 00ecTieueHue.

3. Otuer mo mpakTuyeckoMy 3aHiATHIO Ne6 (odopmisieTcsi B COOTBETCTBUHM C
METOUYECKUX YKa3aHUIN).

4. BrniBoabl
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Hpuioxenue 1

JlaHHbI€ 110 BapuaHTy NMPUBENICHBI B TabIuUIIE 2.

Ne | HauMeHOBaHMe ONIepanMid M 3JIEMEHTOB IHopsinkoBbIe HOMepa HAOIIOACHU I Tun

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

Toxkapnas 1

1 VY CTaHOBUTH U 3aKPENUTH JIETalb 12 (14 (11 |10 (16 |25 |12 |16 |14 |1,2 CepUMHBIN

2 BrirrounTh BpaiieHue mmaHACIs 0,05/0,04 | 0,06 | 0,05 0,07 |0,06 | 0,04 0,09 0,05 0,06 -/]-

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

4 BxmrounTh nojgavy 0,06 | 0,05|0,07|0,040,08|0,05(0,11|0,05|0,06 |0,05 -//-

5 [IpoTOYNTH MOBEPXHOCTH 24 122 123 |22 (23 |24 (22 (20 (2,2 |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 pe3lieaepKaTelb 01 ,0,08|0,09/0,07|008|0,1 |{0,2 [0,06|0,07 0,09 -1/-

8 N3MeHuTh BEIMYMHY MOJ1aun 00901 |0,07/0,1120,08/0,1 {0,09(0,3 |0,06|0,09 -//-

9 N3meHuTs uncio 060poToB 0,06 | 0,05|0,09|0,07|0,15|0,08|0,09 |0,07|0,06 | 0,08 -/1-

10 | IIpoTtouuTs 1miekKy 036,04 [041,0,38/0,41/09 |04 (0,38(0,37(0,4 -1/-

11 | IloBepHYTh pe3lieaepKaTenb 0,08 0,07/0,05/0,15/0,1 |0,09 0,07 0,08 0,06 0,07 -/]-

12 | Cusats dacky 0,12 0,11,0,15,0,1 |0,24 0,12 |0,15|0,14|0,31|0,12 -/1-
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13 | OTKpenuTh U CHATH JeTaTb o9 (0,7 |11 |08 |09 |19 (08 |10 |11 |09 -//-
Toxaphnas 2

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

PUHBIN

15 | IIpoToYuTh MOBEPXHOCTH 38 |35 (3,7 |51 |36 [38 [3,7 [35 [36 |3,7 -11-

16 | Iloapesatsb TOpEIL 14 (16 |10 |13 |15 |14 |22 |13 |14 |15 -/1-

17 | PacTOYUTh OTBEPCTHE 27 129 |28 |26 |27 |35 (26 |28 |27 |28 -1/-

18 | CMEHUTH HHCTPYMEHT o8 (06 (09 |07 |08 (09 |19 (0,7 |09 |08 -/]-

19 | IIpoTounTh KaHABKY 06 /04805 |/056|054|049|051(055(04 |0,52 -/1-

20 | IloBepHYTH CYNIIOPT HA YTOJI 19 (21 |24 (18 |20 (64 |25 |21 |26 |24 -1/-

21 | IIpoTounTh KOHYC 44 146 (43 |48 |45 |47 |44 |53 |4,7 |46 -/l-

22 | IloBepHYTh CymmopT 09 /11 |08 |10 |12 |2,7 (11 |12 |14 |11 -//-

23 | CHath acky 0,3 {025(0,28/04 |0,29|0,35/0,42/0,6 |0,36|0,4 -/1-

24 | Cusarp dacky 0,21{0,25(0,3 |0,24|0,23|0,22|0,18|0,14| 0,24 | 0,26 -/]-

25 | OTKpEenuTh U CHATH JICTANb 21 |20 |18 |26 |29 |33 [6,1 |2,7 |31 |40 -1/-
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HNHCTPYKIUA

10 TeXHHKe 0€30IACHOCTH NMPHU NPOBEJEHUH NPAKTHYECKOr0 3aHaATHs Ne6

I K mpaktrueckomy 3aHsaTHIO Ne6 HOMMyCKarOTCs JIMIA, IPOLIEAIINE HHCTPYKTAXK 10
TEeXHHUKE 0€30MaCHOCTU IPU MPOBEIECHUHN PaOOTHI.

2. I1pu BBITIOJIHEHUH MTPAKTUYECKOU PabOTHI

HEOBXOAUMO:

2.1 He npukacaTbcs K 3JEKTPUUECKUM MTPOBOJAM, KaOesiM U 3JIEKTponprOopam.
2.2. Ocreperatrbes pa3IndHbIX BUJOB CTPYXKEK, a TAK)KE BbUIETA HHCTPYMEHTA.
2.3. DBbpITb BHUMATEIBbHBIM, HE OTBJEKATbCA IOCTOPOHHHMH pPa3roBOpaMd M HeE

OTBJIEKATb JIPYyTHUX.

ITPAKTUYECKOE 3AHATHUEN:7

Tema 3ansTus: «HopMmupoBanue kpyriaounpoBaIbHON ONEpALIUI.
IIpomonxuTeIbHOCTD 3aHATHA: 2 yaca

Hean 3ausaTus: [IpuobpeTeHne MPaKTUUECKUX HABBIKOB B pacyeTe PEKUMOB
pe3aHus 1 B HOPMUPOBAHUU KPYTIONUTH()OBATBHOM omneparu

MarepuajibHoe obecneyeHne:

— MeToanueckue yka3zaHus K MPaKTUIECKOMY 3aHATHIO No/

— OnepanMoHHbBIN 3CKU3

— HcxoaHble JaHHBIC IO 3ar0TOBKE, MaTepUaly  T.11.
TexHudyeckre XapaKTEPUCTUKH KPYTIONUIH(POBATbLHBIX CTAHKOB
— HopmaTtuBHO- cripaBiiouHas JuTepaTrypa
— IlucbMeHHBIE M YEPTEKHBIC TPHUHAICHKHOCTH
— MHUKPOKAIBKYJISATOPHI.
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YKka3zaHusi Ha TOT TeOPeTHYECKUII MaTepuaJl, KOTOPbIH 10JI2KeH ObITh
npopadoTaH NpPH MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Ne/.

1. be3bsaspiunbiii, B.D. OCHOBbI TEXHOJOTMM MAIIMHOCTPOCHHUS:
Y4eOHUK Il BY30B [DIEKTPOHHBINA pecypc] : yued. — DNeKTpoH. AaH. — MockBa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JOCTyMa:
https://e.lanbook.com/book/37005. — 3ari1. ¢ skpaHa.

2. Texnonorust mamumHocTpoeHus. COOpPHUK 3adad W YNPaKHCHUH.
YuebHoe nmocobue/ moxa obmien penakuueit B.M.ABepuenkona, E.A.Ilonbckoro- 3-¢
u3a., uctp. u gon.- Mocksa: THD®A-M, 2021.-305 c.

3. Mogsuan B.H. «COopHuK 3aay 1m0 TEXHHUYECKOMY HOPMHPOBAHUIO
TpyJa B MEXaHUUECKUX LIeXxax» 2-¢ u3a. M.: MammuHoctpoenue, 1992 r.

4. CnpaBouynuk TexHosora mamuuoctpoutessi/ Tom 2 Tloxa. penakmueit
A.TI" Kocunosoii, P.K. MemispsikoBa, M.: MamuHoctpoenue, 1986r.

S. OO61IeMammMHOCTPOUTETFHBIE HOPMbBI BPEMEHH BCIIOMOTATEIHFHOTO Ha
oOciy’kuBaHHe pabOYero MecTa U MOATOTOBUTENIHHO- 3aKIIOUUTEIHLHOTO Ha paboTHI,
BBITIOJTHSIEMbIE Ha METAJIOPEXKYIIUX CTaHKaX: CEpUHOE U KPYMHOCEpUiITHOE
npousBoacTB0.M.: HUU Tpyna, 1984

6. OO01IeMalMHOCTPOUTEIBHBIE HOPMATUBBI PEKWMOB pPE3aHUs ISl
TEXHUYECKOT0 HOPMHUPOBAHHUs pabOT Ha MeETaUIOpekKyIux craHkax.[IpoTskHble,
numdoBanbHbie U JoBoAouHble cTaHku. Y Il 3-e u3n.M: HUU tpyna,1978.

OBIIMUE U TEOPETUYECKMUE ITOJIOKEHUA 11O TEME
ITPAKTUYECKOI'O 3AHATHUA

nudoBanue SBISETCS OCHOBHBIM METOJIOM YMCTOBOM OTAEIKH Hapy>KHBIX
LHWIMHAPUYECKHUX TTOBEPXHOCTEM.

HInudoBanne HapyXHBIX LUIMHIPUYECKMX M KOHHYECKUX IOBEPXHOCTEH
(Ha3pIBaeMoO€ Kpyrioe NUIM(QOBaHUE) MPOU3BOIAT HA KPYTIoUIU(OBaIbHBIX CTAHKAX
npu yem oOpabaTeiBaemasi JeTajab MOXKET ObITh YCTAHOBJICHA B LIEHTPE CTAHKA, I[aHTe,
NaTpOHE WJIM B CHEIUATBHOM MPUCTIOCOOTIECHUH.

Paznuyatot cneayroiue qBa cnoco0a Kpyrioro nuiM(oBaHus:

1. [nudoBanue ¢ mpoaobHON TTogaueH (pUucyHoK 1)

2. [nudoBanue ¢ monepeuHoi nojaayeit (cnocod Bpe3aHusi- pUCYHOK 2)

[lepBpiii cmoco0 3akiO4yaeTcs B TOrM, 4YTO B Mporecce uuiMdoBaHus
oOpabarbiBaeMasi JieTaib COBEPIIAET MPOJOJIbHBIC JIBIXKCHHS TOMEPEMEHHO B 00€
CTOPOHBI; MOINEepeyHas mojava HuIM(poBaIbHOTO Kpyra NpoOU3BOJUTCS 10 OKOHYAHUIO

Ka)KJ0TO JBMKEHUS (X0/1a).
59



[Tpu BTOpOM criocobe mmudoBaHue MPONU3BOUTCS IIUPOKUM KPYTOM Cpazy 1o

Bcel JuinHe 1undyemMoit nosepxHocTH aeranu. llnudoBansHoMy Kpyry coodiaercs

nomnepeyHad 1ojavda 1mo HalpaBJICHUIO K HeHTpOBOﬁ JIMHHUHW ACTaJIH. BricoTta Kpyra

BI)I6I/Ipa€TCSI HCCKOJIBKO 6OJII>IIIC, 4CM JJInHa HIHH(i)yeMOﬁ IMOBCPXHOCTHU ACTAJIH.

Pucynok 1 lllimudosanne ¢ npogonsuoit Pucynok 2 IllnudoBanne ¢ momepeynoit

nojgavuen nogavuen

HOPAAOK BBIIIOJITHEHUA PABOTBI.

1
2
3
4.
5
6

. AHaJIN3 UCXOJHBIX JAHHBIX (YCIOBUS 3a7a4H)

Br16op cxembl pe3anus

Br100op pexyIiero UHCTpyMeHTa

Pacuer pexxuMoB pe3anus

Onpenenenne OCHOBHOIO TEXHOJIOTUYECKOTO BPEMEHH

OHpGI[eJ'ICHI/Ie MTYYHO- KAJIbKYJIIHUOHHOT'O BPECMCHHU

BOITPOCHI IJ1s1 CAMOITPOBEPKH

1.

Kaxkue Buas numrdoBanus 1yist 00pabOTKH HaPYKHBIX MTHHIPUICCKUX
MTOBEPXHOCTEH BbI 3HAETE?

Kakue TexHonoruueckue napaMmeTpbl 00eCreunBaroTCs IPU BBITIOJIHEHUU TOTO
WJIM MHOTO BHIa mitudoBaHus?

Kaxkue nBa cnioco6a kpyrioro nuindoBaHus Bbl 3HaeTe?
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4. OO0ocHyITe MPUMEHEHHE JIBYX CIIOCOOOB KPYTJIOTO NUTH(OBAHUSI.

5. Kakue KOHTpOJIbHBIE YCTPOICTBA MPUMEHSIOT B COBPEMEHHOM MpaKkTUKe?

6. Kak onmpenenntb OCHOBHOE TEXHOJIOTUYECKOE BpEMS ISl KPYTIIOro HUTH(OBAHUS

C IPOAO0JIbHOM U TONEPEUHON nmoaadeii?

JOMAIIIHEE 3ATAHUE

1. 3akoHUHUTH O(h)OPMIICHHE OTUETA 10 IPAKTUUECKOMY 3aHATUIO No7

2. TloaroToBUTHCS K 3aIIMTE OTYETA IIOBTOPUB TEOPETUUECKUN MaTEpHAII IO TEME

IMPAKTHYCCKOI'O 3aHATHS.

CXEMA OTYETA

IIpakTnyeckoe 3ansitue Ne7

Tema 3ausitus : «HopmupoBanue KpyriaonuindoBaIbHOU ONEpaIiim)

He.m; 3aHATHA. HpI/IO6p€TCHI/IC IMPAKTHYCCKHUX HABBIKOB B PACUCTC PCIKUMOB

pe3aHus U B HOPMUPOBAHUU KPYTIONUTH()OBATBHOM omneparu

MarepuaabHoe obecnedeHue:

— Meroanueckue ykazaHus K IPaKTUYECKOMY 3aHATHIO No7/

— OnepainoHHbBIN 3CKU3

— HMcxonHble JaHHBIE IO 3ar0TOBKE, MAaTEPUAy U T.II.
— Texuuyeckue XapaKTEPUCTHKU KPYTIONITHN(OBATHLHBIX CTAHKOB

— HopmatuBHO- cripaBiiouHasi IuTepaTrypa

— IlucbMeHHBIC U YCPTCIKHBIC TPUHAJICKHOCTHU

— MHUKpOKAIBKYJIATOPBI.

COJAEPKAHUE 3AHATUA:

3agaua.

Ha xpyrioumudoBaabHOM CTaHKE MO/

pou3BOaUTCS HUTM(GOBaHKE HIEHKH Bajla AuameTpoM D3 =

MM U JuinHOu L = MM | OOpabaThiBaeMbIii MaTepua

XapakTtep U MIEepOXOBATOCTh
00paboTKH

Meton mmudoBaHus
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Crioco0 yCTaHOBKH Y 3aKPETUICHUS 3aTOTOBKH: B IICHTPAX.

Macca 3aroroBku m3 Kr | Yucno peraneit B naptuu I1n = 100 mryxk.

N3meputenbHbIil THCTPYMEHT; CKOOa pblyaskHasl

( MCXOJHBIC JAHHBIC CM. BTA0JIMIIE JAHHBIX -. ).

Tpebyetcs: 1) Beibpats nundoBanbHbIi KPyT

2)Ha3HauuTh pe:KUMBI pe3aHHus
3)OmnpenenuTh OCHOBHOE TEXHOJIOrHYecKoe BpeMs To, MUH.
4) OnpenenuTs MTYIHO-KAIbKYJSIIIMOHHOE BpeMs TII-K, MHH.

METOJUYECKHUE YKA3AHUA AJ151 BBIIIOJHEHUSA TIPAKTUYECKOI'O 3AHATUS
Ne 7

YEPHOBOE IIVINM®OBAHUE

1. Vcxons u3 JaHHBIX YCIOBUN BBIOMPAIOT XapaKTEPUCTUKY Kpyra 1o kapte 1.
Pa3mepsl nundoBasbHOro Kpyra — o JaHHbIM CTaHKa (CM. MaclopT CTaHKa).

2. Tlpunyck Ha numdpoBanue Nyeps — YCTaHABIMBAKOT 1O Kapte 2,3. BeiOupator
CKOpPOCTh BpamieHusi Vsopld YUCIO 00OPOTOB 3arOTOBKH Ns;, PYKOBOJCTBYSICH
IpU 3TOM KapTod 3 W MAacTOPTHBIMH JaHHBIMU CTaHKa, MPHUHSIB OJrbKaiiiee
MEHBIIHE OOOpPOTHI. 3aTeM TMOJCYUTHIBAIOT JICUCTBUTEIBHYIO CKOpPOCTh
BpallleHUs 3arOTOBKHU 1O popmy:ie:

Vsoxp =1 *D3:n3/1000, M/Muu (1)

3. YcTaHaBIMBAIOT MEPHUO]] CTOUKOCTH MUTH(OBATHHOTO KpyTa 1Mo KapTe 4.
4. OmnpenensitoT NpoJI0JIbHYIO MoJavy mp no GopmyJe:

Snp = Sn'Bk , MM/00 (2)

['me So — nmpomonpHas momaya B AoJsx mmpuHsel kpyra Sia = 0,5..0,8
Bk — mmupuHa mmmdoBaIbHOTO KPyra B MM

INPUMEYAHMUE:
Bonbioe 3HayeHue mojgaud Snp NPUMEHSTH s oOpaOOTKM AeTaneit , s
KOTOPBIX HE JOMYCKAETCs BBICOKAsl TEMIIEpATypa MOBEPXHOCTHOTO CJIOA
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TABJIMIOA JAHHBIX JJISA HIPAKTUYECKOI'O 3AHATHUSA Ne7

Ne

BapHaH
T

13

14

MarepuaJj 3aroTroBKH

He3akajennas craib
BBICOKOYTIJIEPOIHCTAsA

3akaJjieHHasl CTaJb HUKeJIeBasi

Xapakrep 06padoTKu
U 11epOX0BATOCTh

Ra0,32

YuCTOBAA

Ral,25

YuCTOBAA

Pa3mep neranu, 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

Meton
midoBanus

C BBIXOIOM
KpYyra B OJIHy
CTOPOHY

Ha npoxox

Mopgean
CTAaHKA

3151

3151

3riz

3ri2

3151

3ri2
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15 145 600 78 3112
16 150 600 83,5 3112
17 40 140 1,6 3151
18 Cranb XpoMOHMKeJIeBast Ral,25 45 135 1,9 Bobixox kpyra 3151
He3aKaJeHHAS B O/THY
19 JHCTOBAsAA 50 95 1,8 cTopony 3I'12
20 85 185 8,6 3ri12
21 He3zakanenHnas craJb Ra2,5 135 600 67,5 be3 BbIX0aa 3151
BBICOKOYTJIEPOUCTAS Kpyra B ooe
22 YyepHOBas 95 400 22,6 CTOpOHDI 3151
23 105 300 20,8 3112
24 115 200 16,7 3151
25 120 100 9,2 3112
26 CraJb 3aKajieHHasl yIJ1epoaUuCTas Ra2,5 130 240 25,2 Ha npoxoa 3115
27 YyepHOBas 125 110 10,8 312
28 135 500 56 3151
29 75 420 14,8 3ri12
30 45 160 2,3 3151
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5. Ucxonss u3 mpuHATONW BeNMWYuHBI SO auamerpa 3arotoBkd Ds u ckopoctu
BpAICHUS 3aTOTOBKU Vsop MO KapTe 5 BBHIOMPAIOT MOMEPEYHYI0 mojaadySt ¢
y4eTOM MOTPaBoYHOTO K03 dunreHToB K1 1 K2 moMeneHHbIX B KapTe 5.

6. 3aKITIOYNTETBHBIM ATANlOM SIBIIIETCS IMOJCYET OCHOBHOTO TEXHOJIOTHYECKOTO
BpEMEHH 10 popmyJie:

L-hyepy-K
To = — , MUH (3)
N3Spp St
[Tpu mmudoBaHUM HA TPOXOJ:
L=1-(1-2m1)Bx,Mmun 4)
[Tpu nundoBanuu B ynop
L= 1-(1-my1)Bk,Mun (5)

['ne | — nmuHa g yeMoit MoBepXHOCTH

My- mepeber Kkpyra 3a mpeaesns nuirudyemMon moBepxHocTy, paBHsi 0,3-0,5

K- ko3dduuument, yuyuThIBalOMiA JOMOJIHUTEIBHOE YHCIO MPOXOJOB Ha
BBIXQ)KUBaHUE MITU(YEMOIl MOBEPXHOCTH

[Tpu uepnoBom mugoBanuu Kk =1,1...1,4

hyepy.~ IPUIYCK HA TMAMETP HAa YMCTOBOE NLIM(OBAHUE B MM

N~ YUCII0 00OPOTOB 3arOTOBKH B MUHYTY

Sup~ IPOJIONIbHAS 110/1aYa CTOJIA B MM Ha OJIMH 000POT J€Taln

St - monepeynas mojgava nuIMGOBaILHOTO Kpyra B MM Ha TIIyOUHY pe3aHUs

Dk, Bk - pa3mep kpyra

YUCTOBOE IIVNINM®OBAHHUE

1.  BriOupaem xapakTepHCTHKy HUIH(OBaIBHOTO Kpyra mo kapre 1 Pazmep kpyra
10 JTAaHHBIM CTaHKa.

2. [Mpunyck Ha mudoBanue Nuyer — ycTaHABIMBAIOT TO KapTe 2.

3. BriOuparT ckopocth BpameHusi Vsop M YHUCIO OOOPOTOB N; 3aroTOBKH,

PYKOBOJICTBYSICh TP 3TOM KapTOH 6 M MACMOPTHBIMH JTAHHBIMH CTaHKA, MPUHSB
O KadIIe MEHBIIME O0OPOTHI. 3aTeM TOJICYUTHIBAIOT JICHCTBUTEIBHYIO CKOPOCTh
BpaIIeHHs 3ar0TOBKH 1O popmye:
Vsoxp =7 *D3-n3/1000, M/MuH (6)
4. YcTaHaBIMBAIOT MEPHUO] CTOMKOCTH MIITU(GOBATHLHOTO Kpyra 1o Kaprte 4
5. Onpenenstot nojavy mno Gopmyse
Snp =Sa'-Bk , MmmM/00 @)

['me Sn — npopoabHas mojgava B 1osaX mmpuHbl kpyra  Sp = 0,25..0,5
Bk — mmpuHa nummdoBagIbHOT0 Kpyra B MM
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[Tpu mepoxoBaroctu nosepxunoctu Ra 0,063... Ra 0,32
INPUMEYAHUE

bonbiioe 3HaueHHe Inoga4uun S,II IMPUMCHATL IIpHU O6pa6OTK€ 3aroToBOK, JJId
KOTOPBIX HC JOIIYCKACTCA BBICOKAA TCMIICpATypa IIOBCPXHOCTHOI'O CJIOA.

6. Ucxons w3 mnpuHATOW BenWuMHBI Nojaauu Smp, auaMmerpa Ds u ckopoctu
BpallleHUsl 3arOTOBKU Vsop 10 KapTe 7, BBIOMPAIOT MONEPEYHYI0 nojauy St ¢
ydeToM nonpaBoyHbiX KoddduimenTo C1 u C2 noMenieHHbIX B Kapte 7

7. 3aKIIOUMTEIbHBIM STallOM SIBISIETCA IOACYET OCHOBHOTO TEXHOJIOIMUYECKOTO
BpEMEHH 10 popmyJie:

To = MUH (8)

3nauenne K=1,25...1,7 L=l

JJIAA BPE3HOI'O IIVIM®OBAHUA

To = VL ,MUH 9)

St
I'ne h — npunyck B Mm
Vst~ cKOpoCTh Bpe3HOM (paaralibHON) TI01auu
Vs = St- ng, mm\munH

St - BpesHas (paguanbHas momada) — [CpaBOYHHUK TEXHOJIOTa MAIIMHOCTPOUTENS |
ToMm 2, cTp.301]

Vs¢r1000
T-D3

ng = Mun-1 (10)

Vsop =V3— CKOpOCTh  BpaiieHusi 3arotoBkd  [CHpaBOYHHMK  TEXHOJOra
MaIuHOCTPOUTENS , ToM 2, cTp.301]

Vsoxp = 20..40 m/Mun
St=0,0025...0,075 Mmm/06- uepHOBOE

St =0,001...0,005 mm/00- uncToBOEC
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PACYET HOPMbI BPEMEHU

1. Omnpenenenue BCIOMOTaTeIbHOTO BpeMeHu TB, MUH.

Te=TBy+TBn+TB H3M., MUH (11)

['ne TBy- BcromorareiabHOE BpeMsi Ha YCTaHOBKY M CHSATHE JIE€Tald, MHH [/, C.
38...39]

TBN- BCrOMOTraTelbHOE BpeMsl CBS3aHHOE C OOpabOTKOM MOBEPXHOCTH, MHH.
[7,c.126...127,c.129]

TB.U3M- BcioMoraresIbHOE BpeMs Ha KOHTPOJIbHbIC H3MepeHus, MuH [7,¢.187]

2. OrmpepeneHne MTYYHOTO BpeMeHu TIT., MUH

Tmt= (To+TB*KB)*(1+a+B).MuH (12)
I'ne To- OCHOBHOE TEXHOJIOTMYECKOE BPEMsi, MUH
TB- BcrioMoTraTelIbHOE BpeMsi, MUH
K tB.- monpaBouHbIii K03 duIlMeHT Ha BcioMorareiabHoe Bpems K ts=1
a- % OT ONepaTUBHOTO BPEMEHU Ha OOCITy)XHMBaHHE PabOYero BpeMeHH. [7, ¢
130]
B- % OT ONepaTMBHOTO BPEMEHH Ha OTABIX M JIMYHBIE HAIOOHOCTH
ucnosHutens B = 4% [7 ¢.203]
3. OmpeneneHne NOATOTOBUTEILHO- 3aKIIOYUTEIIEHOTO BpeMEeHH TT11.3., MUH.

[7 ,c.130]

Tn-3=Tn-3:+Tn-3,+Tn-33, Mun (13)
['ne Tn-31- BpeMst Ha HaNaJKy CTaHKa, MHCTPYMEHTa U IPUCTIOCOOJICHUIA, MUH)
TH'32 — BpEMA Ha JOIMOJHUTCIIbHBIC IIPUCMbI, MUH

Tn-33— BpeMst Ha MOJy4YeHHWEe MHCTPYMEHTA U MPUCIIOCOOJIEHUN 10 Havaia v ciayy ux
nocJie OKOH4YaHUsI 00pabOTKH, MUH.

Onpe,ueneHI/Ie MITYYHO- KAJIBKYJIITMOHHOTO BPCMCHU, T 1.K., MHUH.

Ton —3
T — x = Tt +

N,

I'ne n,- yucno neraneii B naptuu (1o 3aganuio o= 100 mryk).
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KpyrJoe nuingoBanue B HeHTpax

\ Kapra 1

Bb10op xapakTepUCTHUKH KPyra JJist Kp

rJIoro i osanusi(B HEHTPAX)

Oo0padaTpiBaemMblil MaTEepHAT Bun XapakTepucTuka
mMgoBaHus M oBaJIBLHOIO
Kpyra
Yraepoaucras ctanb | He3akai€éHHas | YepHoBoe 15A40C2...CT1K
YHCTOBOE 14A25C1...C2K
3akanéHHas UepHOBOE 24A40CM2..C2K
YUCTOBOE 25A25CM2...C1K
Beicokoyrnepoaucras | He3akanéHHas | YepHoBoe 14A40C2...CIK
CTajb YHCTOBOE 15A25C1...C2 K
3akan€HHas YepHoBoe 24A25CM2...CI1 K
YUCTOBOE 25ACM1...CM2K
MapranuoBas ctalib YepHoBoe 25AC2...CTIK
YHCTOBOE 25A25C1...C2K
Xpomucrast cTaib He3akas€HHas | YepHoBOE 25A40C1...C2 K
YHCTOBOE 25A25CM2...CIK
3akan€HHas YepHoBoe 14A40C2...C1 K
YUCTOBOE 14A25 CM2...C1 K
Hukenesas craib He3akan€éHHas | YepHoBoe 13A 40C1...C2 K
YHUCTOBOE 14A25C1K
3akanéHHas UepHoBOE 24A40CMI1K
YHUCTOBOE 25A25CM2K
XPpOMOHUKEIIEBas He3akanéHHas | YepHoBoe 14A40CTI1K
CTajb YUCTOBOE 15A25C1K
3akanéHHas YepHoBoe 25A40C1K
YHCTOBOE 25A16CM2K
KpyrJoe nuindoBanue(B HeHTpax) ‘ Kapra 2
IIpunycku Ha nuindgoBanue (Ha AUaMeTp)
He3akajieHHas1 cTaJIb
Huametrp naeranu | JInuna aetanu L B MM
B MMD3 Jlo 100 03:38111(S 03:38111(S Csbiie Csbiie
10010 300 | 30010 500 | 500m0 700 | 70010 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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3akaJjieHHad 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: nonydeHHbIM Mo Tabiauile OOIMIMI MPUIYCK paclpeessercs Ha
yepHoBoe nuudopanue 60-80% u Ha ynctoBoe nutudobanue 40-20%

KpyrJoe nuingoBanue (B ieHTpPax) \ Kapra 3

CkopocTh BpalleHusi 1 YUCJI0 000POTOB 3ar0TOBKH B MHUHYTY NPH Y€PHOBOM
I (OoBaHUM ¢ IPOAOJBLHOM MOAAYEH

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

a. [lpumeuanue: bBoabIme CKOpPOCTH BpalleHHS JCTald TPUMEHATH. TPH
00paboTKe AeTamnei, A KOTOPBIX HE JOIMyCKaeTCsl BhICOKAs TeMIepaTypa Ha
MOBEPXHOCTH BCJIEACTBUE OMACHOCTH 00pa30BaHUSI PUIKOTOB U TPEIINH;

0. Ilpu paGoTe TBEpPABIMU KPyTaMH

Kpyraoe nuingoanne (B nenrax 0 \ Kapra 4

Cpennue nepuoabl CTOMKOCTH NIJIM(POBATBHBIX KPYTOB
A.YepHoBoe nuiupoBanme

[[Inpuna Juamertp numdoBanbHoro kpyra Dk, MM
mgoBansHOro | 350 | 450 | 500 | 600
Kkpyra Bk , Mmm [lepuon cromikoctu TB, MUH

Mo 40 3 3 6 7
Ot 40 o 63 6 7 8 10
Csblnie 63 - - - 12
YucTtoBoe nuiudoBaHue

Kiacc TouHocTu 1 2 3
[lepuon croiikoctu T Mun 40 33 25
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Kpyrioe nuingoBanue (B eHTax)

Kapra 5 jmer 1
Bcero JguctoB 2

IMonmepeunsle mogaum Kpyra Ha xoa croqa St mm\xonq .Ha uyepHOoBOM

1M OBAHUM
D3 mMm VSoxp M [IpononpHas nogaya B 10JAX MIUPUHBI Kpyra
N
0,5 10,6 107 |08
ITonepeunas nmojgayda St MM\ X0
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 |0,01580,0139
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 |0,01130,0099
24 0,0118 | 0,0098 |0,0084 | 0,0074
80 13 0,0242 10,0201 |0,0172|0,0151
19 0,0165 |0,0138 |0,01180,0103
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 |0,01400,0122
30 0,0144 |0,0103 |0,0103|0,0090

IHonpaBounsie ko3¢pdunmentst Ki: m K> Ha mnomepeynyrw mnomauy St B
3aBMCHMMOCTH OT IEePHOAA CTOMKOCTH HiMdoBaabHoro kpyra Ki

[Ipunsaras JAunamerp min¢oBajbHOr0 Kpyra

croiikocts T Mun | 400 500 | 600
3navenne koygpunnenrta Ky

6 1,25 1,4 1,6

9 1,0 1,12 1,25

15 0,8 0,9 1,0

OopadaTeiBaemoro marepuajia K

OO6pabatpiBacMBbIil MaTepUa 3nauenue K2
3akajieHHas cTajlb 0,095

He 3akanenHas ctaib 1,0

YyryH 1,05

Croiikocts T npuHsiTa 1o kapre 4
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KpyrJoe nuingosanue (B HeHTax)

‘ Kapra 6

CkopocTh BpalleHUsi 1 YMCJIO0 000POTOB 3ar0TOBKM B MHHYTY IPH YHCTOBOM
HUIH(OBAHUM C IPOAOJIBLHOM Mogaven

I[I/IaMeTp O6pa6aTBIBaCMLIﬁ MaTepuall
3aroToOBKH He3akanennas craip u YyI'YH }KapaHquHa;I N 3aKaJICHHasd
D3 mm CTaJIb
VSOKp M\MHH N3 06\mun VSOKp M\MHH N3 06\mun
20 15-60 239-478 20-30 320-478
30 18-35 191-382 22-35 243-382
50 20-40 127-254 25-40 159-254
80 25-50 100-200 30-50 120-200
120 30-60 80-159 35-60 93-159
200 35-70 56-112 40-70 64-112

KpyrJoe nuingoBanue (B ueHTax)

Kapra 7 aucrt 1 Bcero
JINCTOB 2

Honepequle moaavm Kpyra Ha xXxoja €roJia St B MM P YN CTOBOM IIIJII/I(l)OBaHI/II/I

D3 mm V Soxp M [IpononbHas momgada Ha 00OPOT JAeTaIu Sup~ B MM/00
16 | 20 | 25 |32
[Tonepeunas nmogada St Mm/00

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

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

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

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

71




55 0,0064 0,00516 0,00415 | 0,00322

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

[TonmpaBouyHbIe KOA(DPUIIMEHTHI HA MOMEPEUHYIO MOJAYKY CM. KapTy 7 JIUCT 2

Kpyriioe nuingoBanue (B meHTax) KapTta 7 auct 2 Beero jiuctos 2

IHonpasounslit k03¢uuuent Cl Ha DomepeyHyw mnoAavyy IPH YHCTOBOM
HUIH(OBAHUM B 3aBHCHMOCTH OT TOYHOCTH M IMPHIYCKAa HA 4YHCTOBOE
mugoBanue

IIlepoxoBaTocTh [Ipunyck Ha nuameTp
Ra

0,11-0,15 |0,20 0,30 0,50 0,70 1,0

3nauenue ko3 Puimenta 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

[TonpaBounsriikodddunmenr C2 Ha  MONEPEYHYI  MOAAYYIPH  YHUCTOBOM
nuidoBaHUM B 3aBUCUMOCTH OT KayecTBa 00pabaThIBA€MOro MaTepuasa u JuameTpa
U OBATBHOTO KpyTa

OopabarTpiBaemblii | Jluamerp mutngosaabHOro kpyra Dk,. Mmm
MaTtepuaJ

400 500 600

3nauenue kodpPuuenta C2

3akajeHHas cTajb 0,8 0,9 1,0
He3axanennas crans | 0,95 1,1 1,2
YyTyH 1,3 1,45 1,6

ITACIIOPTHBIE JAHHBIE KPYTJIOINJIM®OBAJIBHbBIX CTAHKOB.

1. KpyraomudgoBajabHblil cTaHOK Mmoa. 3151.
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Haubonpmmii auametp u ymHa notugoanus: 200x750 Mm.

MormurHocTs aBurarens uudosanbHoit 6adku u KITI: Nm=7xBT;n=0,08

Yuciio 060poToB 0O6pabaTeiBaeMOii 3aroTOBKH B MUHYTY n(06/mMuH): 75;150;300.
Yucno 060poToB HUTHPOBATBEHOTO Kpyra B MUHYTY h (00/MuH): 1080,1240
[TpononpHBIC TTOaYM KpyTa B MM 3a oauH X0 ctona: 0,004-0,03

Pasmeps! nummdosansaoro kpyra B Mm: Dxk=600 Bk=60

2. KpyriaouuudoBanabHblii ctanok moa 31'12

Haubonbmuii auamerp u jyunHa nuingosanus: 150x750 mm

MoimHocTh aBurarens nuudoBanbHoi 6a0ku 1 KITJ: Nm=3.7xBT;n=0,08

Yucno 060poToB 00pabaThiBaeMOil 3aroTOBKM B MUHYTY n(006/mMuH): 45;70;115,175,275,450.
Yucno 060poToB HITU(OBAIBHOTO Kpyra B MUHYTY n (06/mMuH): 2200

[TpononpHBIE TTO1a4YM CTOJIa BM/ MM (peryiaupyetcst 0ecctynendaro) Vsmp,= 0,5-5 M/MuH

Pasmeps! numdoBansHoro kpyra B Mm: Dxk=300 Bk=30

ITPAKTUYECKOE 3AHATHUEN:8

Tema 3ansaTusi: «IlpoekTupoBanue gpe3epHoii onepaunm)

IIpono/KUTEILHOCTD 3aHATHSA: 2 Yaca

Heab 3ansaTus : O3HaKOMIICHHE C HATAJIKON CTaHKa JIJIsl 00paOOTKH IIIOCKUX MOBEPXHOCTEN
MarepuajbHoe o0ecnieuyeHue:

1. JlanHbIe O meTaau Wik pabounii 4epTexk 00padaThIBaEMO 1eTaln

2. JlaHHBIE 0 3arOTOBKE (BUJ, CIIOCOO TOIYYEHUsI, Macca, pa3Mephl, KBAJIUTET TOYHOCTH,
MIPUITYCKX HAa 00pabOTKy, THIT TPOU3BOACTBA U pa3Mep MapTuu oOpadaThIBAEMOM J1eTasIH)

3. Tlacmopt u karanoru Gpe3epHbIX CTAHKOB

4. CraHaapTsl HA PEXKYIIUN, KOHTPOJIBHO- U3MEPHUTENBHBIN, BCIOMOTaTeIbHBI HHCTPYMEHT H
CTAHOYHBIE TTPUCTIOCOOICHHUSI.

5. BiaHK onepannoHHO- TEXHOJIOTHYECKOW KapThl HA MEXaHHUYECKYIO 00pabOTKY JeTaiin

1S

W3mepuTenbHble HHCTPYMEHTHI: JTUHEHMKA, YTOJIbHUK, IUPKYJIb, IITAHTEHIIUPKYIb U Jp.
7. UYeprexHble NPUHAIICKHOCTHU: JIMHENWKA, YTOJIBHUK, HUPKYJIb U JIp.
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Yka3zaHus Ha TOT TeOPeTHYECKUII MaTepPUAaJl, KOTOPbIH 10JI2KeH ObITh
npopadoTaH Npu MOArOTOBKeE K MPAKTHYECKOMY 3aHsATHIO Nel.

1. be3bsaspiunbiii, B.D. OCHOBbI TEXHOJOTMM MAIIMHOCTPOCHHUS:
Y4eOHUK Il BY30B [DIEKTPOHHBINA pecypc] : yued. — DNeKTpoH. AaH. — MockBa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JOCTyMa:
https://e.lanbook.com/book/37005. — 3ari1. ¢ skpaHa.

2. Texnonorust mamumHocTpoeHus. COOpPHUK 3adad W YNPaKHCHUH.
YuebHoe nmocobue/ moxa obmien penakuueit B.M.ABepuenkona, E.A.Ilonbckoro- 3-¢
u3a., uctp. u gon.- Mocksa: THD®A-M, 2021.-305 c.

3. CnpaBoynuk TexHosora wmammHoctpoutens/ Tom 1, wu3n.3
nepepaboranHoe  Ilox. penakmueir A.I'.Kocunopoit, P.K. Memspsakosa, M.:
Mamunoctpoenue, 1986r.

4, OO01IeMamuHOCTPOUTETIFHBIE HOPMATUBBI PEKUMOB PE3aHUS IS
TEXHHOJIOTUYECKOTO HOPMHUPOBAaHHUS pPA0OT HAa METAUIOPSKYIIUX CTaHKaxX, 4.1,
Mamuuoctpoenue , 1974.

OBIIUE U TEOPETUUYECKUE INOJIOXKEHMUS 11O TEME
IMMPAKTHYECKOI'O 3AHSTUS.

@®pesepoBaHre B  MAacCOBOM IPOM3BOJCTBE COBEPIICHHO BBITECHUIIO
NPUMEHSABIIMECS paHHee cTporanue u gononenue. Ilpu ¢pesepoBaHUU MOKHO
00€eCIeYnTh 3HAYUTEIBHO OOJBIIYI0 MPOU3BOIUTEIHHOCTb- OJIaroapsi IPUMEHEHUIO
MHOTOJIC3BUMHOTO HWHCTpyMeHTa- (pesbl. [IpowsBoautenpbHOCTh  (hpe3epoBaHuUs
BBIILIE €MI€ U TOTOMY, YTO MOXKHO 00pa0aThIBaTh HECKOJIBKO 3arOTOBOK HECKOJIBKUMHU
OJTHOBPEMEHHO pabOTalOIMKUMHU HWHCTpYMEHTamMH. Kpome TOro 3HaYUTEIHHO
COXpaHSAETCS TPOAODKUTEIHHOCT, PabOYUMX W XOJOCTBIX XOJOB 3arOTOBKH U
WHCTPYMECHTA.

[Tomaga ocymiecTBisieTCs MyTeM TNepeMelieHus oO0pabaTbiBaeMoOi AeTanu ,
3aKperUIEHHON Ha cTojie cTaHKa. dpe3a mojyyaeT BpallleHHWe OT IIMUHJENS CTaHKa.
[11ockue TOBEPXHOCTH MOXKHO (Ppe3epoBaTh TOPIEBBIMH M  IMJIMHIPUYECKUMU
bpezamu. @pesepoBaHue TOPLEBBIMU ¢pe3amMu 0oJiee MPOU3BOAUTEIBHO, YEM
IWIMHIPUYECKUMHU, 3TO OOBACHSAETCS TEM, 4YTO NpHU TOPLEBOM (pe3epoBaHUU
IPOUCXOANT OJHOBPEMEHHO pE3aHHE MeTa/lla HECKOJIbKHMH 3YObsIMHU, MPUYEM
BO3MOXHO NMPUMEHEHHE (Ppe3 00NbIIOro guameTpa ¢ 00JIbIIUM YUCIOM 3yObEB.

@pe3epHble CTAHKHU MMOAPA3AEISAIOT Ha CICAYOLINE BUIBI :
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["opuzonTanbsHO- hpesepHbIe
BeptukansHo- dhpesepHbie
VYHuBepcanbHO- Pppe3epHbIe
[TpononbHO- pe3epHbie
KapycenbHo- dpesepHbie

bapabanno- (ppesepHbie

N o g bk~ D

CnenuajibHbBIE

®pe3epHble CTaHKH TMEPBBIX TPKEX BHUIOB SIBJISIOTCS CTaHKaMU OOIIEro
Ha3HAYCHUS W MPUMEHSIOTCA BO BCEX BUJIaX MPOU3BOJICTBA ; OCTAJIbHBIC OTHOCATCS K
BBICOKOIIPOU3BOUTEIILHBIM W TPUMEHSIOTCSA B CEPUHHOM, MPEUMYIIECTBEHHO B

KPYIHOCEPUIHOM U MacCOBOM IPOU3BO/ICTBE.

MOPSAJTOK BbBIIIOJIHEHUSI PABOTbI

1. Pa3pabotats omepanuio 1o 00pabOTKE IUIOCKOCTH C 3alOJIHCHUEM
OTIepallMOHHO- TEXHOJIOTUYECKON KAPTHI.

2. W3yuuTh UCXOMHBIC JAHHBIC O JCTAJINA,3arOTOBKU, XapakTepe OTEepaInH
¥ BHECTHU WX B ONEPAIMOHHO- TEXHOJIOTUUYECKYIO KapTy

3. YcTraHoBUTHE MeTOa 00paOOTKHM IIJIOCKOCTH 3aJlaHHOM JeTalu U JaTh
KpaTkoe obocHOBaHue ero BeIOOpa. ChopMyamMpoBaTh HAMMEHOBAHHWE OIEpAllU U
YCTaHOBUTH €€ cojepaHue/ KOJIMYECTBO YCTAHOBOK, TME€PEXOJ0B, MPOXOA0B/
3aMMcaTh B OMEPAIMOHHO- TEXHOJIOTUYECKYIO KapTy.

4, BreiOpate 000pymoBaHWE, TEXHOJOTHYECKYI0 OCHACTKY, PEXYIIHMH,
KOHTPOJIbHO- H3MEPHUTEIIbHI HHCTPYMEHT M JIaTh KpaTKoe 000CHOBaHUE WX BHIOOPA.

5. 3amoaHUTh  ONEpaAIMOHHO- TEXHOJOTHYECKYI0 KapTy Ui JaHHOW
ornepanuy. BBIMOTHUTH ACKU3 HA KapTe€ H3CKU30BU CXEM B COOTBETCTBUH C
tpeboBanusimu 'OCTa 3.1104-74

6. Br1Opath 2MeMEHTBI PEKUMOB PE3aHus, PACCUNTATh HOPMY BPEMEHH U
3aHECTH UX OMEPAIMOHHO- TEXHOJIOTHUECKYIO KapTy.

7. H3y‘II/ITB MCTO/JIbI HAJIaJIKWU CTaHKa JJIA BBIITOJIHCHUA OIICPAIllhU.
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8. [IpoBectn 00pabOTKYy Tpex JneTajneil W 3aMEpUTh OIEpalMOHHbIC
pa3Mepsl.
9. JlaTp 3aKIIr0O4E€HUS O JOCTUTHYTOM TOYHOCTH.

10. 3anomHuTh opMy OTUETa MO 3Tanam pasjuena 6.

HOPAAOK BBIIIOJIHEHHUSA OTUYETA

K OTUCTY IIPHUKIAABIBACTCA OIICPAIMOHHO- TCXHOJIOHYCCKaAsA KapTa ¢ 3CKU30M

Ha pacCMaTPUBAEMYIO OTICPAIIHIO.

BOITPOCHI IJ1s1 CAMOITPOBEPKM.

1.Kakue BbI 3HaeTe MeTOABI (Ppe3epOBaAHUS IIIOCKOCTEH?

2. JlaiiTe TEXHOJIOTMYECKYIO XapaKTepUCTUKY METOT1aM (ppe3epoBaHMs
IIJIOCKOCTEN?

3. [lepeuncnure MOpSAIOK HA3HAYCHUS PEKUMOB pe3aHusiHA (Ppe3epoBaHue
MJIOCKOCTEMN ?

4. HazoBUTE OCHOBHBIE TPEOOBAHUS K BBIMOJHEHHUIO ONIEPAIMOHHO-
TEXHOJIOTUYECKUX 3CKU30B?

5.Ha3oBute ocHOBHBIE TpeOOBaHUS K 3alI0JHEHUIO ONEPAIMOHHO-
TEXHOJIOTHYECKUX KapT?

6.CyHocTs nporecca dppezepoBaHusi?

7.IlyTu noBbIIIEHUS] TPOU3BOUTEIBLHOCTH pHU (hpe3epoBaHun?

8.Pa3znoBuaHOCTH (Dpe3epHBIX CTAHKOB.

9.Kakue ¢dpesbl BaM U3BECTHBI?

JOMAIIIHEE 3AJIAHHUE:
1. OdopMHUTH OTYET MO MPAKTUYECKOMY 3aHATHUIO.
2. Koncmekr nexknuu
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3. HOI[FOTOBI/ITI) K ¢1a4C OTYCT II0 IIPAKTHYCCKOMY 3aHATHUIO

HPUMEP O®OPMJIEHUA OTUETA 110 HIPAKTHUYECKOMY 3AHATHUIO

Tema 3ansaTus: «[IpoexktrupoBanue hpe3epHOt oneparum»
IIpoao/KuTEeILHOCTD 3aHATHS: 2 yaca

Heab 3ansiTHs : O3HaKOMJIEHUE C HAJIAIKOW CTaHKa J1j1s1 00pabOTKH MIIOCKHUX
MMOBEPXHOCTEN

Heo0xoanMble MaTepuaJibl M JaHHbIE:

1. JlanHbIC O AEeTANM WM pabouunii yepTesk oOpadaThIBaEMOM JETaH-
neTans- mianka; Mmatepuan- yyryn CH 18-36 'OCT 1412-70 HB 170-229, macca- 6
KT.

2. JlaHHbIE 0 3aroTOBKE(BHU/, CIIOCOO, OJYYEHHUS Macca, pa3Mephl )-
3aroTBKa- oTJIUBKa ¢ kopkoii (Il kiacc TounocTn); Macca- 6,8 Kr; pa3Mepbl
oOpabaTteiBaemoii moBepxHoctu Lx B=200x80 MM; ycTaHOBOYHAS TTOBEPXHOCTh
3aroTOBKU HeoOpaboTaHHas.

3. JlaHHBIE 0 XapaKTepe onepanuu (YepHOBasl, YUCTOBAS, IIEPOXOBATOCTb,
KJIacC TOYHOCTH, IPUIYCK Ha 00pabOTKY, TUI MPOU3BOACTBA U pa3Mep NapTHH
oOpabaTbhIBaeMbIX JeTajiel)- uepHOBas 00pabOTKa IIIOCKOCTH; TOUHOCTh 00pabOTKH
h 12/50- 0,3 mepoxoBaroctbRa=20 MKM ; pUITyCcK Ha 00paboTKy 1,5 MM;; THIT
MIPOU3BOJICTBA CEPUIHBIN; pa3Mmep nmaptuu N= 150 mir.

4. [Tacriopra 1 karanoru Pppe3epHbIX U MITOCKONLIIN(OBATBEHBIX CTAHKOB

S. CranmapThl HA PEXYIINUNA , KOHTPOJIbHO- U3MEPUTEIIbHBIM |,
BCIIOMOTATEIbHBI MHCTPYMEHT U CTOSIHOYHBIE HPHUCIOCOOJICHUS.

6. brnank oneparmoHHO- TEXHOJIOTHIECKON KapThl HA MEXaHUYECKYTO
00paboTKy AeTaiu.

7. W3meputenbHbIe HHCTPYMEHTBI: JIMHEWKA, YTOJIbHUK, IUPKYIIh,
MITAaHTECHIIUPKYJIb U JIP.

8. UeprexxHble MPUHAICKHOCTU: JTUHEHKA, YTOIBHUK, ITUPKYJIb U JIP.

Q. CripaBOYHHMKY U y4eOHBIE TTOCOOUS .
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OTYET I1O IPAKTUYECKOMY 3AHATHUIO

HaumenoBanue aeraiu Tun npo3soacTBa Pasmep napruu.
T
[Tnanka CEpUIHBIN 150

Meton 00padoTku | M3 cymecTByOUIMX METOI0B YEPHOBON 00pabOTKHU MIIOCKOCTH IPUHUMAEM

U KpaTKoe CUMMETPHUYHOE TOpLIeBOe(Ppe3epoOBaHIE, UMEIOIIUE P IPUUMYILECTB
000CHOBaHHe nepeICTporanueM H (ppesepoBaHUEM IHITUHAPHUYECKON (Hpe30i.
BbIOOpa HckirodaeTcst 1 4epHOBOE 00MPOYHOE TIOCKOE IITH(OBaHHE, T.K. IS

9TOro METoaa BEJIUK MPUITYCK €0 IPUHUMAIOT ITPH ITYCKE MCHCEC 1 MMm.

OBOPYJIOBAHHME | O6pa0oTKy AeTaii MOXHO BBIIIOJHUTH Ha BEPTHKAIBLHO-
(dbpe3epHOM CTaHKe cpeaHuX pa3zmepoB —moa. 6M 12 IT N=7,5
kBT, n= 0,75, Nmi=7,5*0,75=5,6 xBT. [Ipumenenne Oonee
MIPOU3BOIUTENIbHBIX CTABHKOB pa0OTAOIINX TOPLIEBHIMU
bpe3amu, Bps JiK 1e1eco000pa3HO, BBUY MaJIbIX MapTUil
JeTajiei.

IMPUCIIOCOBJIEHUE

YuuTeiBas ycioBus Gppe3epoBaHus U CEPUMHBIN THIT
MIPOU3BOJACTBA, MPUMEHIEM TUCKH CTAHOUYHBIE C
MTHEBMOIIPUPBOOM.

pexyuiero a=(,1...1,7)B
= Z=(1,6...2)/Ii- uncr.
=
<
8 Z=12)=1,2 ﬁ- 4yepH. B kauecTBe pexymiero
5 ﬁ MHCTPYMEHTA pUMeHsieM TopieByto ¢pesy =110, Z=12;
o E MmaTepuan macTuHok BK 8.®pesa ¢ kpynHbIM 3yOoM
3 = TOCT 9304-69 Thm 2/d=32 mm; yB=15% Ar=12°% 0:=14°
= >
g & KonTpoabHo- [Tpumensiem mabI0H CrienUaNBHBIN; A1 00pabOTKH
: % U3MEPHUTEIBHOI0 pe3ynbraroB- mranreHuupkyas LI 1 a = 0 —
> = 125 TOCT 166 — 80
E BcenomoraressHoro | [IpuMeHnsiem onpaBky ¢ KOHUUYEKUM XBOCTOBUKOM 0e3
8 JIAIIKK U NIPOJIOJIBHON IIITOHKOM ISl HACA0YHBIX
E TopieBbix (pe3 mo [OCTy 13787-68
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BbBIBOP PEXKUMA PE3AHUA U PACUET HOPMbI BPEMEHHU
Br100p pe:xxumMoB pe3aHus

1. Tlo BenmmumHE MpUITycKa Ha 00pabOTKY MpUHUMAaeTcs TiryOuHa pe3anus t=h==1,5

MM
2. Tlo MeTomMUYeCKUM yKa3aHUSIM B pasjielie BHIOOp PEeKUMOB pe3aHUs:

— BnusHuE XUAKOCTH TEXHOJIOTUYECKOW cucTteMbl (cM.187) mist JaHHOTO citydast
no tabn. A,b,B ycranaBnmmBaroTcs mompaBouHble KoddduimeHTs Ha nogady Ksz=
1,0 u na ckopocts K v= 1,0 uudpa tunoBoil cxembl npu o0pabOTKE TOpLIEBOU
bpe3oi.

3. [To xapre 108 mns cuMMeTpUYHOSTO BUJA YCTAaHOBKH (ppe3bl CO BCTABHBIMU
HO>KaMH, OCHAIIICHHBIMH IJIACTUHKAMH M3 TBEPAOIO CILJIaBa JOMyCKaeTcs nojayaSz =
0,2- 0,24 MM\3y0 Tipr HOpMaJIBLHON KECTKOCTH CHUCTEMEI [4.3 ¢.209]

ITo xapte 116 onpezensercss HOpMaabHbIE peXXUMbI pe3anus: VE= 179 m\muH,
na= 518 o0\wmmH SMH= 1100 MM\ MUH (pPEKUMBI pe3aHUs] MPUHSITHI U JHAMETpa
dbpe3nl 110 MM ¢ anciiom HoXxel 12)

4. TlonpaBouHble KOA(DPUIIMEHTHI HA PEXUMBI pe3aHus kapta 116 ajig HeM3MEHHBIX
YCIIOBUSX PabOThl B 3aBUCUMOCTH:

- OT TBEPJIOCTH YyTyHa

Kmy=Kmy= Kms,=0,79

- OT COCTOSIHUS 00pabOTaHHOUN MOBEPXHOCTH

Knv=KnNy= KNsy=0,8

- OT OHOUIEHUS MIHUPUHBI (pe3epoBaHus K JuaMeTpy (ppe3bl

KBV:KBy: KBSM:].,O

-OT TJIaBHOT'O yIJIa B IIJIaHE

K(pv:K(py: K(pSle,O

[TonpaBounblii KOA(h(UIIMEHT HA CKOPOCTh pe3aHusi, YHCIO OOOpPOTOB B
MUHYTHYIO M0JIa4y B 3aBUCHMOCTH OT YHUCJa 3yObeB Ppe3bl:

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

Torna

79



V= VE* Kvy KNyr Kovs Ko Ky Koy=1.79%0.79%0.8*1%1*1*1=113 m/mMun
N= n* Kumyx KNyx Koy Koyr Kzn=518%0.79%0.8*1*1*1=32706/Mun

Sm= SMHE* KMsy* KNsyr Kesyr Kosyx KzsmM=1100%0,79*0,8*%1*1*1=695 mm/Muu

5. BoiOpaHHBIIf peXUM KOPPEKTUPYETCS MO TACHOPTHBIM JaHHBIM CTaHKa,

noioupaeTcst OJrpKaiiiee 3HAaYCHWE W YCTaHABJIUBAOTCS = 315 00\MuH

Vs=Vv=630 06/MuH

[Tocne KoppeKTUPOBKU HAXOAUTCS (haKTUUECKAsi CKOPOCTh pEe3aHUsl U MO/1auu Ha

OJIMH 3y0 (ppe3bl :

n/n 3,14 %100 * 315

V' =1000 " 1000 = 99,0 M/mun
o _SM _ 630 )
2= vz 315e1z viomM/3y

6. [IpousBoauTCst MpOBEpKa BEIOPAHHOTO PEKUMA IO M OITHOCTH.
HopmaTtuBHast MOIITHOCTH , moTpeOHast Ha pe3anue NH coctasisier 3,3 kBT
(xaptall5)

[TonmpaBouHBII KO3 PUIIMEHT B 3aBUCUMOCTH OT TJIaBHOTO yria B rane Kyn=1,;
Torna

Npe3= Nu* Kyn=3,3*%13,3 kBt

Heo0OxoanmMast MOIIHOCTE CTaHKA

MOIIHOCTB JIEKTPOABUTATENS TJIABHOTO JBUKEHUS CTAHKA MOJ.
M 12 II ocymectBum

OmnpeneneHne 0OCHOBHOTO TeXHOJIOrHUecKkoro Bpemenu (To)
I +l+l, ._200+18
To=—3=>"2-i= =0.34 mun
Sm 630
Iy + 1,=18 mm (npooonxcenue 4 ,iucm 6)
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Hananka cranka Ha BBIOJIHEHHUE OIEpAlAM

Heo0x0auMo yCTaHOBUTH , BRIBEPUTH U 3aKPETUTh IPUHATOE MPUCTIOCOOIECHHE ,
YCTAHOBHUTHh CKOPPEKTUPOBAHHYIO IO CTAHKY ITOAAYY U YAaCTOTY BPAIllCHUS

PesynbraTel 3amepoB

Howmep neranu OmneparoHHBIC pa3Mephl | 3aKIIIOUYCHHUE O TOAHOCTH
IlepBas 49,9 I'ogua
Bropas 49,85 T'omaa
Tpetrbs 49,8 I'ogua
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Taoauna- Ucxoanbie JaHHBIE

Bapu | Marepuan Bun Pasmep Macca |IIpun | Macca
aHT | 3aTOTOBKH, | COCTOSIHUS obpabateiBaeMoii | aeTanu | yck h, | 3aroro
MITA IOBEPXHOCTH | IIOBEPXHOCTH My, KT | MM B KM,
B I KT
1 CT20J1\500 | oTnmBKH C 40 300 4,9 1,5 5,6
2 CT30J1\500 | kopkoii 50 200 4 3 4,7
3 CT45J1\650 60 400 9,8 2 10,5
4 CT35J1\500 70 150 4,3 4 5
5 CT45\600 npokar 0e3 90 250 9,2 2 9,9
6 CT40X\650 | xopku 80 350 11,4 1,5 12,2
7 CT20X\600 100 450 18,4 4 19,2
8 CT50\600 45 500 9,2 3 10
9 CT451'\650 55 550 12,3 2 13
10 CT35I'\550 | mOKOBKH C 65 600 15,9 2 16,7
KOpPKOH
11 CT201'\600 75 300 9,2 1,5 10
12 CT20XI'C\6 85 200 6,9 4 7,7
50
13 CT301\500 95 100 3,9 3 4,6
14 CT70\750 105 300 12,9 2 13,6
15 CT40\650 30 400 4,9 1,5 5,6
16 CT70\550 nokoBku 6e3 | 40 600 9,8 3 10,5
17 CT40\650 KOPKH 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 CT20JI1\500 | oTiuBKH C 80 500 16,3 4 17
23 CT30J1\550 | kopKkoi 90 600 22 3 22,7
24 CT45J1\650 100 400 16,3 2 17
25 CT35J1\500 65 650 17,2 3 18
26 CT18XI'T\6 | mpokar 6e3 55 300 6,37 3 7,5
00 KOpKHU
27 CT451'\650 50 200 4,1 4 4,8
28 CT45\600 45 700 12,9 2 13,6
29 CT50\600 60 400 9,8 2 10,5
30 CT40\650 75 500 15,3 1,5 16
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IMPAKTUYECKOE 3AHATHUEN:9

Tema 3anusaTus: HopMmupoBaHue npoTsKHOU onepauu

IIpoao/KuTEeILHOCTH 3aHATHS: 2 yaca

Hear 3anaTusa: [IpuoOpereHue NpPaKTUYECKUX YMEHUN U HABBIKOB B
HOPMHUPOBAHUU NPOTSKHOW ONEpaIiu.

MartepuaibHoe obecnieueHue :

Wcxonnbie TaHHBIC 110 3aTOTOBKEK, MaTepHaly U T.II.
TexHuueckue XxapakTepUCTUKU cTaHKOB MoA. 7AS510, 7A520
HopmaTuBHO- cripaBouHast JIMTEpATypa

UepTexHble MPUHAIIEKHOCTH

MHUKpOKAIBKYJIIATOP.

gk E

YKka3zaHusl Ha TOT TeOPeTHYECKUII MaTepPHAaJl, KOTOPbIH 10JI2KeH ObITh
npopadoTaH NpH NOAr0TOBKE K MPaKTHYeCKOMY 3aHATHIO Nel.

1. be3bsa3prunbiii, B.®. OCHOBBI TEXHOJIOTUH MAIIMHOCTPOCHHUS: YYEOHUK s
BY30B [DJeKTpoHHBIN pecype] : ydueb. — DnekTpoH. gaH. — MockBa:
Mamunoctpoenne, 2018, — 598 c¢. —  Pexum  jgocryna:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. MoBuan B.H. «COopHHK 3amad MO TEXHUYECKOMY HOPMHPOBAHUIO TPyJa B
MEXaHUYECKUX Lexax» 2-¢ u3a. M.: Mammnoctpoenue, 1992 r.

OBIIME U TEOPETUYECKHUE ITOJIOXKEHUA 110 TEME
IHNPAKTHYECKOI'O 3AHATHUA

[IpoTsiruBanue- onuH U3 HamboJiee MPOU3BOJIUTEIBLHBIX METOJ0B 00pabOTKU
pE3aHMEM CaMbIX pPa3HOOOPA3HBIX MOBEPXHOCTEH, OOECHNEYMBAIOUIUX BBICOKYIO
TOYHOCTh M 4acTOTy 00pa®oTku. Ho miis mpoTsSruBaHusi Hy>KE€H JOPOTOM U CIIOKHBIN
WHCTPYMEHT, MO3TOMY SKOHOMUYECKHU ATOT CIIOCO0 00pabOTKH OMpaB/IbIBACTCS JIUIIIb
npu  OonblmIOM 00beMe TMPOAYKIHUHU, T.6. B MACCOBOM M KpPYIMHOCEPUIMHOM
MIPOU3BOJICTBAX.

[IpoTsiruBanue- 53TO0 mpouecc OOpadOTKHM TMOBEPXHOCTU  CHEIUATbHBIM
WHCTPYMEHTOM — MPOTSHKKOH, 3yObst KOTOPOM 32 OJIMH XOJ] CHUMAET BECh MPUIYCK Z.
Ha mnpoTsbkke KpoMe OCHOBHBIX PEXYIIMX 3YObeB MMEIOTCS KaauOpyoIIue,
npuaammme — o0padaThiBaeMOl  MOBEPXHOCTH  TpeOyemylr0  TOYHOCTh U

IIEPOXOBATOCTb.
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PaznuuaroT Tpu OCHOBHBIE BUA IPOTATUBAHUS:

1. [To mpodunbHOl cxeme (pUCYHOK 1,a), OCYIIECTBIAEMOE MPOTIHKKAMH,
BCE€ 3yObsl KOTOPHIX MUMEIOT MPOQHIIb, MOAOOHBINH MPOPUITIO0 (KOHTYPY)IIOIEPEIHOTO
cedeHusi, oOpabaTbIBaeMON MOBEPXHOCTH, PA3IMYasACh TOJIBKO pazMepamu, IMpUueM
KOKIbIA 3y0  TOCieaoBaTelbHO CHUMAaeT cJlio Meramia mo ¢opme mpoduis
oOpabaThIBaeMOI OBEPXHOCTH;

2. ITo reneparopHoii cxeme (pucyHok 1,0), ocymiecTBisgemMoe GUTYPHBIMU
IPOTSKKaMH, 3yObsl KOTOPBIX UMEIOT MEPEMEHHbIN Npoduiib ¢ AYyrooOpazHoOl win
IPSIMOJIMHEWHON (POPMOI TTIaBHOU pexyIield KPOMKH, IMOCTENEHHO MEPEXOIaIIe K
3alaHHOMY Mpoduir0 00padaThIBaeMO MOBEPXHOCTH;

3. [lo mporpeccuBHoi  cxeme(pucyHOK  1,B), OCYILIECTBIISIEMOE
MPOTSHKKAMU, Y KOTOPBIX BCE PEXKyIHe 3yObsl pa30UTHI HA TPYMIbI OOBIYHO MO J1BA
3y0a, mpuyeM KaxIblil 3y0 rpynmbl (OpMHUPYET TOJBKO OIpPEAESICHHbIA y4acTOK
npoduiis oOpabarbiBaeMoi MOBEpXHOCTU. [Ipu 3TOM pexymme KpPOMKH 3yOheB

NEPEKPBIBAIOT APYT JIpyTa.

Pucynok 1 Cxembl pe3aHus npu NpoTATUBAHUN

[TepBass cxema TPUMEHSETCS MPU TPOTATUBAHUU TOBEPXHOCTH CO CHATHEM
TOHKOTO CJIOSl METaJljIa 1Mo Bceil mupuHe 00padoTku. OOpaboTKa 1Mo KOpKe MpH ITOM
CXeMe He MPOU3BOJIUTCS.

['eneparopHasi cxema ympoIaeT W3TOTOBIICHHE MPOTSHKEK, TaK KaKk B JTOM
cllydae HET HEOOXOIMMOCTH B 3aTOYKEe 3y0a MPOTSHKKH IO BCeMy (PacoOHHOMY
3aTBUIKY.

[IporpeccuBHas cxema B OCHOBHOM TPUMEHSETCS TPH MPOTATUBAHWH HE

00paboTaHHBIX MPEABAPUTEIHHO TOBEPXHOCTEI.
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Pasmepsl mpuryCkoB TOJ MPOTSATHBAHWE MPU OO0pPabOTKE IMIHMHAPUIECKUX
otBepcTuit kojeomores ot 0,5 10 1,5 MM Ha nTUaMeTp, B 3aBUCUMOCTH OT JUaMETpa
orBepctuil. TouHocTh oOpabGoTku — 8...7 kB. [ns rinybokux otrBepctuit (1>
Ad)npunyck yBenuuuBaeTcs Ha 25...50%. Takue ke HPUIYCKH NPUHUMAIOT IPH
MPOTATUBAHUM IUIMIIEBBIX OTBEPCTUH, €CIIU BIAUHBI 00pabaThIBalOT OJTHOBPEMEHHO
C OTBEPCTHEM KOMOMHUPOBAHHOM MpoTskkon. R=0,8...0,4 MKkM

[To kOHCTpYKIIMK 3yOhEB MPOTSHKKKU OBIBAIOT PEXKYIIUMHU U YIUIOTHSIOMKUMHU. B
NEPBOM Cilyyae 3yObsi HMMEIOT OCTpPbI€ PEXyLIMEe KPOMKH, a BO BTOPOM —
OKpYTJICHHBIE, pa0OoTarolIie Ha YIJIOTHEHHE 00pabaThIBaeMOi TOBEPXHOCTH.

[To mpodusto MpOTSHKKY MOAPA3ACIISIIOTCS Ha IIOCKKUE, KPYTJIbie U (haCOHHBIE,.
Paznmuuaror Taxkke cOOpHBbIE MPOTSHKKM CO BCTaBHBIMU 3yObsIMU W HaOOpHBIE,
OCHAILIEHHBIE TJJACTUHKAMH TBEPAOrO CIUIaBOB. Pa3HOCTH BBICOTBHI 2-X CMEKHBIX
3yObEB OINpEEISIET TOJIIUHY CI0sI METaJlIa, CPE3AEMOr0 KaXkabIM 3yOOM MPOTSIKKH,
WIK pa3Mmep moabemMa Ha 3y0 , KOTOPBIM 3aBUCHUT OT CBOMCTB 00pabaThiBaeMOro
Marepuala, mMaTepuana MPOTIKKH, KECTKOCTH 3aroTOBKH, (POPMBI MPOTATHBAEMOI
MOBEPXHOCTH U T.J.

Jlnsg pasgeneHuss WUMPOKOW CTPYKKH Ha IOBEPXHOCTH JIE3BUM IPOPE3aHbl
CTPY>KKOpa3AenuTebHbie KaHaBku (0T 6 g0 12).Uucino kamuOpyromnmx 3yObeB
coctaBisger 3..8. UeM BhIie TpeOOBaHUS K TOYHOCTH OOpabOOTKH, TeM OOJIbIe
KaTMOpyIomux 3yObeB TOJDKHA UMETh MPOTSHKKA. Y KaTHOPYIONMX 3yOheB MmoabeMa
Ha 3y0 HET.

HawnbGonee pacnocTpaHHEHHBIMHU SBJISIOTCS KPYTJIBIE TPOTSIKKH C TMPSMBIMU

3yObsiMu ().

@
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NHorna wx BBIMOJTHSAIOT COOPHBIMH B IENAX SKOHOMHUHU OBICTPOPEXKYIIEH
ctayn. J|jist mpoTATruBaHus T1yOOKHX OTBEPCTHH MPUMEHSIOT MPOTSHKKHA ¢ BHHTOBBIMHU
3yObsimu (0), paboTaroiye ¢ ToCTynaTeIbHbIM IBHKCHUEM BJIOJIh OCH.

VYnoTHsAOmAas NpoTsKKa ¢ OKPYTJIICHHBIMU 3yObSMH MOKa3aHa Ha puc. (B).

[InureBbie MPOTSHKKU BBITOTHAIOT TaK JK€, KaK U KPYIJIbIE, B 3aBUCUMOCTH OT
dbopmbl U, 3yObS W3TOTABIMBAIOT C MPSAMBIM(T), YIJIOBBIM (1) WU €IIOYHBIM
(e)nmpoduiem.

JIiss  mpOTSATHBaHUS MHOTOTPAHHBIX OTBEPCTUH TPUMEHSIOT KBaJpaTHBIC,
IIECTUTPAHHBIC, IPSMOYTOJIbHBIC U AP. TPO(UIIST MPOTHKKH.

OCc00OCHHOCTBIO X KOHCTPYKIIUHU SIBJISCTCS HAIMYUE HECKOJBKUX CTYICHEH 10
JUTHHE C Pa3INIHBIME ITOhEMaMH Ha 3y0.

Jiss  olHOBpeMEHHOM 00pabOTKM pa3ju4HbIX MOBEPXHOCTEH NUIMIIEBOTO
OTBEPCTHS TPHUMCHSIOT KOMOWHHPOBAHHBIC IMPOTSHKKH, KOTOPBIC IMPEIBAPUTEIHHO
MPOTATUBAIOT TTAJKOE OTBEPCTHE, A 3aT€M IUIUIIEL. TaKue MPOTSHKKA UMEIOT BHavYase
3yObsi Kpyrjoi (OpMbI, 32 KOTOPHIMHU PaCHOJIOKEHBI 3yObsl , COOTBETCTBYIOIIHE
dbopme numa.

[IrmoHoYHbIE MPOTSKKUA TPEIHA3HAYCHBI JIS TMPOTSATUBAHUS B OTBEPCTHUSX

IITTIOHOYHBIX KaHAaBOK.

HHOPAJOK BBIIIOJIHEHUA PABOTbBI

3agaua.
Ha ropu3oHTanbHO-NPOTSHKHON CTAHKE MOJAEIHN IIPOTATUBAIOT
HWINHAPUYECKOE OTBEpPCTUE AMaMeTpoM J[= MM, IIEPOXOBATOCTHIO
Ra,=__ nmwHO lo= MM.

OI[HOBpGMeHHO MMPOTATUBACTCA OJHA 3arOTOBKaA.

HpOTSI)KKa H3Tr0TOBJICHA U3 MaTCpHajiad

JlimHa J1o TIepBOTO pexymero 3yoa | MM

[ar pexxymux 3yoneB t= MM
OO61mmas nquHa npoTsixkku L= MM
Cxema pe3aHus ; CIIOCOO YCTAaHOBKH JIETAJIM: Ha OTIOPHOM TUIUTE C
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KPCINICHUCM IIPHKNMHBIMU ITIJIAHKAMMU.

KonunuecTBo 3yObeB B ceKIuu Zc = ( U1 TPOTPECCUBHBIX CXEM PE3aHUs).

Tpebdyercs:
1) Ha3HAYUTD PEKHUM PE3AHUS;
2) OTIpeNIeNITh OCHOBHOE TEXHOJIOTHYECKOE BpEMS;

3) ompenenuTh  MITYYHO-KAJIBKYJSIIMOHHOE BpeMs Ha  OIEpalluio.

JlaHHbIEe K 3a/1a4e NpUBedeHbl B Ta0aume 1.
1. Onpenenenue rpyimbl 00pabaTbiBaeMOCTH NpOTArMBaemMoro marepuana- ['O —

[9.2 ¢.189...191 kapra 1].

2. OmpeneneHue rpynibl KadyecTBa npoTsaruBaeMoil nosepxnoctu ['K- nmo kBanurery

TouHOCTH [9.2 ¢.192 kapra 2].

3. Ompenenenue IIUHBI pab0OYETo X0/1a TPOTIKKA
L= L-li+lo+ 14 (MM), (1)
l>- mvHA TPOTATHBaEMOi MOBEPXHOCTH

l4- nnmuna mepedbera =30-50 MM

4. OmnpejneneHue CKOPOCTH pe3aHuss M\MUH 1O Tpymmne o0padaThiBAEMOCTH H
Ka4eCTBY ITOBEPXHOCTH 3aroToBku [9.2 ¢.193 kapra 3]

5. OHpC}ICHCHHC OCHOBHOT'O TCXHOJIOTHYCCKOT'O BpCMCHU

__ 1 v
0= 1000-V-q [1 + val’ (rE) (2)

q - KOJIMYECTBO OJTHOBPEMEHHO IIPOTATUBAEMBIX 3arOTOBOK
Vxx - HamOoJblIasi CKOPOCTb OOPAaTHOIO XOJa MPOTSKKH- Talbld.2 — MacloOpTHHIE

JTAHHBIE)
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Tabnuya 2 Ilacnopmusie OanHbvle

Mogenb Tarosas Momnocts | CKOpOCTB CkopocTb n
cuia pabouero X0JIOCTOTO
XoJa XoJa
7TAS510 10000xIc 14xBt Ot 1,5 1o 13 | 25 m/MuH 0,75
M/MUH
7TAS520 20000kl c 18.7 kBT Or 1,510 11 | 25m/Mun 0,75

6. OmnpeaeneHue BCIOMOTATEIFHOTO BpeMeHH, TB, MUH

I'ne

TBy — BCIIOMOraTesbHOE BPEMS HA YCTAHOBKY U CHTHE faetanu 9.3 c.44...45

Te= TBy+ TBn+1B u3m, MuH

TBn- BcnoMoraTenbHoe BpeMs Ha onepanuio 9.3 ¢. 170...171

3)

TB u3M — BcIOMOTaTEIbHOE BpEMsi Ha KOHTpoOJbHbIe wu3MepeHus 9.3 ¢.188

(M3MEepUTENbHBIN HHCTPYMEHT: KanuOp — mpoOKa riaakas)

7. OmnpeneneHue MTYYHOTO BpeMeHu TIHIT., MUH.

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

a+B
100) )

(4)

KB — mompaBouHbIii K03(PGUIIMEHT Ha BCTIOMOTaTeIbHOE BpeMs, K = 1

a — OT OINEepPaTUBHOTO BPEMEHU Ha 00cCTyXuBaHue pabouero spemenn 9.3, ¢ 171

B- % oT OIICPaTUBHOI'O BPCMCHHM Ha OTABIX W JIMYHBIC HaI[O6HOCTI/I HUCIIOJIbHHUTCIIA.

B=49%9.3c.203

8. OmpeneneHue MOATOTOBUTEIBHO- 3aKIIOYNUTEIHLHOTO BpeMeHu Tm-3, MuH 9.3, ¢

171
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9.

Tn-3 = Tn-31+ T n-32, Mun

I'ne

Tn-31- Bpemst Ha HaNAAKy CTaHKa, MHCTPYMEHTA U MPUCTIOCOOJICHU, MUH

()

Tn-3 2 — BpeMsi Ha MOJy4YeHHE MHCTPYMEHTA M NPHUCHOCOOJEeruil 10 Hayana |

c/1ady uX Mocjae OKOHYaHUsS 00paOOTKHU, MUH.

()HpCHeHCHHeIHquHO-KKaHBKYHHHHOHHOHDBpeMCHHrTHPK,MHH

Tn—3
Tmw — Kk = Tt + —— , MuH
na

['ne n x — 4ucno peraneut B maptuu, n 4 = 100 mryk

BOITPOCHI IJ1s1 CAMOITPOBEPKH

1.
2.

O N o O

CymHocTh mpolecca NpoTsIruBaHus
Kakune cxembl MPOTATUBAHMS BbI 3HAETE?
KakoBo Ha3zHaueHue npouiabHOM, reHepaTOPHON M MPOrpeCCUBHOM
CXEM IPOTATUBAHUA.
HazoBute TexHOIOTHYECKHE MapaMeTUPhl, KOTOpble 00eCTIeYnBAIOTCS
IPU NPOTATUBAHUU
Kakue npoTskKku Mo KOHCTPYKIMU 3yObeB Bbl 3HaeTE?
Kake npoTsiku 1o npoduiito Bl 3HaeTe?
YeMm oTnuyaercs pazmep noabeMa Ha 3y0 IpOTsHKKHU?
Ha3naueHue cTpyXKOpa3JIeIUTEIbHbIX KaHABOK HA IIOBEPXHOCTH
JIE3BUM IPOTSIKKHU.
Pa3HOBUIHOCTH KPYIJIBIX MPOTSKEK U UX 00JaCTh IPUMEHEHHUSL.
JAOMANIIHEE 3ATAHHUE
3aKOHYHUTH O()OPMIIEHHE OTUETA 10 MPAKTUUECKOMY 3aHSATHUIO
[logroroBurbCcss K cHaye oT4eTa 10 JAHHOMY IPAKTUYECKOMY

3aHATHUIO.

(6)
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Ne Marepuan | TBepaocts | Macca Pasmep KoHCcTpyKTHBHBIE 371EMEHTHI Matepua | Cxema Mopnenb
3aroTOBKH 3aroTOBKH | 3aroTOBKH | IIPOTATrMBAcMOro IMPOTAKKU JI pE3aHuA CTaHKa
, HB OTBEPCTHS MPOTSIKK
J,Mm lo, MM Sz, L, I, MM | t, MM ZS.MM u
MM/3y0 | MM

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

2 Cepsrii uyryn | 190 6,9 50H9 75 0,10 490 | 285 13 2 P18 epeMEHHOT0 7A520
pe3aHust

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

4 Cranp 12XH3 | 215 79 65H7 110 0,08 780 | 320 18 2 P9 MEPEMEHHOT0 7TAS520
pe3anus

5 Cepsrii uyryn | 170 7 60H9 100 0,05 650 | 320 16 XBT' npoduIbHAsS 7TA520

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

7 Cranb 38XA 200 41 40H7 52 0,10 445 | 272 9 2 P18 TIEPEMEHHOTO 7A520
pe3aHus

8 Cepsiit uyryn | 220 5,9 S5H7 65 0,12 450 | 285 12 2 P18 MIEPEMCHHOTO 7A520
pe3anus

9 Crans 45 198 1,9 28H9 40 0,02 510 | 265 8 XBT' MpOoHUIBHOTO 7A150

10 Crans 20XHA | 232 8,3 70H7 125 0,07 820 | 335 20 3 P18 HepeMEHHOT0 7A520
pe3aHus
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INPAKTHYECKOE 3AHSTHE Ne 10

Tema: «HopmupoBanue BHyTpUILITU(OBATBLHOM ONepanum
IIpoao/KkuTENbHOCTD 3aHATHS: 2 Yaca

Heabr 3anstus: IlpuoOpeTeHne MpakTUYECKHX HABBIKOB B pacyeTe
PEXXMMOB pe3aHus 1 B HOPMUPOBAHUHU BHYTPHUILIU(OBATIHLHOM OTnlepauu

MarepuajibHoe o0ecnieueHue:

OnepalvOHHBIN ACKU3

HcxonHble TaHHBIE 110 3arOTOBKE, MAaTEPUATY U T.II.
Texnuueckasi XapaKTepUCTUKA BHYTPUIIUTH(POBATHHBIX CTAHKOB
HopmarusHo- cipaBouHast 1uteparypa

UYepTexHble MPUHAIIEKHOCTH

MUKpOKaNbKYJIATOPBI

ook wnE

Yka3aHusi Ha TOT TeOpPeTUYECKHUN MaTepual, KOTOPbI Jd0/KeH ObITh
NnpopadoTaH Mpu MOArOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bsa3biunbiii, B.®D. OCHOBbI TEXHOJOTMM MAIIMHOCTPOCHHUS:
y4eOHUK NJIs1 BY30B [DIEKTPOHHBIN pecypc] : yued. — DneKkTpoH. naH. — Mockaa:
MammnocTpoeHnue, 2018. — 598 C. — Pexum JIOCTyIIA:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. Mogsuan B.H. «COopHHK 3amay 1m0 TEXHHYECKOMY HOPMHUPOBAHHIO
Tpy/Ja B MEXaHUYECKUX Lexax» 2-¢ u3a. M.: Mammunoctpoenue, 1992 r.

3. CnpaBouynuk TexHosora mamuuoctpoutens/ Tom 2 Iloxa. penakuueit
A.TI" Kocunosoii, P.K. MemspsikoBa, M.: MamuHoctpoenue, 1986r.

4. OO0mIeMalMHOCTPOUTEIBLHBIE HOPMBI BPEMEHU BCIIOMOTaTEILHOTO Ha

oOciy>KMBaHHe paboyero Mecta M MoArOTOBUTEIbHO- 3aKIOYUTENBHOIO Ha pabOTHI,
BBITIOJTHSIEMbIE HA METAJJIOPEKYIIUX CTaHKaX: CEpUMHOE U KPYMHOCEpHUITHOE
npousBoacTB0.M.: HUU Tpyna,1984

S. OO01eMaMHOCTPOUTEIBHBIE HOPMATUBBI PEKHUMOB pPE3aHUs ISl
TEXHUYECKOTO HOPMHUPOBAHUSA pabOT Ha MeTaIopexXylux craHkax.[IpoTskHeble,
nuiidoBanbhbie U noBogouHble cTanku. Y |11 3-e uzn.M: HUU tpyna,1978.

OBIHIME MU TEOPETHYECKHUE IIOJOXEHHUA 11O TEME
HPAKTHUYECKOI'O 3AHATUAI.

[nudoBanue SBASETCS OCHOBHBIM METOJOM YMCTOBOM OTIEIKHU MOBEPXHOCTEH

netaneil. BuyTpunuimdoBanbHbIE  CTaHKM  NPUMEHSAIOTCS Uit 00paboTKH
vl



WINHIPUYECKUX , KOHUYECKUX U MPOQPMIBHBIX OTBEPCTHM B 3aroTOBKax OOJIBLIMX
pasmepoB. Buytpennee nuindoBaHue NPUMEHSIOT TJIaBHBIM 00pa3oM mpu o0paboTKe
TOYHBIX OTBEPCTHH B 3aKajeHHBIX JaeTamsx. CymiecTByeT [Ba crnocoba BHYTPEHHETO
nui(oBaHus: BO BPAIIAIOIIMIACS 3aTOTOBKE U B HETIOJIBUYKHOM 3arOTOBKE.

[lepBbIii crioco® MPUMEHSIOT MPH HUTM(POBAHUU OTBEPCTUH B HEOOIBIIMX IO
pa3Mepam 3aroToBKax, OOJbIIEH YacCThIO MPEACTABIAIONIMX COOO0 Tena BpalleHusl, a
BTOPON — IIpH NUIM(POBAHUU OTBEPCTUI B 3arOTOBKAX KOPITYCHBIX JI€Talied, KOTOphIE
HEYI00HO UM HEBO3MOXHO 3aKPENUTh B MATPOHE CTAHKA.

B 00oux ciydasx ocyuiecTBiseTcss IpoAoiabHas mojada MIuGOBaIbHOTO Kpyra
BJIOJIb OCH HUIM(PYEMOro OTBEPCTHS: B MEPBOM Cllydae- ABUIKEHUEM ILIMHUHJEIHLHOM
TOJIOBKH, & BO BTOPOM — JIBU’KEHHEM CTOJIA.

Haubomnee cymiecTBeHHOE OTJIMUME BHYTPEHHETO HUIM(POBAHUS OT HAPYKHOTO
KpyrJioro nuiidoBaHUs 3aKJIIOYAETCS B TOM, YTO 00pabOTKa MPOU3BOJIUTCS KPYyTrOM
manoro nuamerpa. OOBIYHO JAMAMETpP Kpyra MpU BHYTPEHHEM NUIM(POBAHUU
cocrasinger 0,7...0,9 nuamerpa oTBepcTHs NITU(HYEMOM 3aTOTOBKH.

BcenenctBue Manbix  pazMepoB  HUIM(OBAIBHBIX KPYTOB I BHYTPEHHETO
nuiioBaHus CTOWKOCTh UX. ECTECTBEHHO MeEHbINE, YeM TMpU JAPYTUX BHUIAX
nuiidoBanus. Jns BHyTpeHHero uuUiM@OBaHMS HYXKHO BbIOMpaTh 0Oojiee MSTKHE
Kpyru. UeM B aHAJOTHYHBIX YCIOBHUSAX IJIs HAPYXXHOTO NIIU(GOBAaHUSA, T.K. TPH
3HAUUTETBFHON JUIMHE OYyrd KOHTaKTa Kpyra ¢ o0pabaThbIBaeMON MOBEPXHOCTHIO

BO3MOXEH 00JIe€ CHIIbHBIN HAarpeB 00padaTbIBa€MOM 3ar0oTOBKU

HOPAAOK BBIITIOJTHEHUA PABOTbDI

AHanu3 UCXOAHBIX IAaHHBIX (YCJIOBUS 3a7a4n).
Br16op cxembl pe3anus (pUCYHOK 1)

Br100p pexyniero UHCTpyMeHTa

Pacuer pexuMoB pe3anus

OHpG)IeJ'ICHI/IC OT OCHOBHOI'O- TCXHOJIOTHMYCCKOIo BpCMCHHA

o o~ w D

Onpenenenne MTYyYHO- KAUIBKYJISIHIUOHHOTO BPEMEHMU.
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BOIIPOCHI JJISA CAMOITPOBEPKHA

1. OCHOBHOE Ha3HaUYEHNE BHYTPUILTH(OBATBHBIX CTAHKOB

2. Kakne nBa cmocoOa BHyTpeHHero mnuidoBanus Bbl 3Haere? Hx
CYIIHOCTb.

3. OTnuyusi BHYTPEHHEro NIIMGOBAHHWS OT HAPYKHOTO  KPYIJIOTO
nudoBaHus.

4. OCHOBHBIE  TEXHOJOIMYECKHE  IapaMeTpbl, JOCTUraeMble  IpHU

BHYTPEHHEM LLIU()OBAHUU.
S. KaxoBwl 0co6eHHOCTH BBIOOpA NITHN(OBATBHBIX KPYTOB MPU BHYTPEHHEM

UM (OBAHUH.

JOMAIIIHEE 3ATAHUE
1.3axkoHunTh OhOpMIIEHHE OTYETA 1O TPAKTUYECKOMY 3aHSATHUIO

2. KoHcnekr nexmuit

CXEMA OTYETA:

IIpakTnueckoe 3ansaTue Ne 10

Tema 3ausiTusi: «HopmupoBanue BHyTpUIUIH(GOBATHHOU OTIEPATITII)

Heabp 3ansTusi: IlpuoOpeTeHne NpakTUYECKUX HABBIKOB B pacyeTe

PEXKMMOB pe3aHus M1 B HOPMUPOBAHUHW BHYTPHUILITN(OBATHLHOM OMepaIuu.

MarepuajbHoe odecneueHue:

OnepalMoHHbBIN 3CKU3

HcxoaHble TaHHBIE TIO 3arOTOBKE, MaTEPUAIy U T.II.
TexHuyeckas XapakTepUCTHKa BHYTPUIILTH(OBATBLHBIX CTAHKOB
HopmaTtuBHO- cripaBouHast IutTeparypa

UepTrexHble MPUHAIIEKHOCTH

MUKpOKaNbKyYJIATOPHI

ok owdE
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COIAEPKXAHUE 3AHATUA:

3agaua:
Ha BHyTpunum¢oBajibHOM CTaHKE MOJENIH IPOU3BOAUTCS HUIM(POBAHUE
CKBO3HOI'0O OTBEpPCTUSA JAUAMETPOM = MM U JJIMHOU = MM. IIpononbHoM

nojgavyer. Marepuai 3aroTOBKH

[ITepox0oBaTOCTh NOBEPXHOCTH . Cnoco0 yCTaHOBKM U 3aKpEIICHUS 3arOTOBKHU :
B 3- X KyJIAaUKOBOM IaTPOHE C BHIBEPKOU MOJIOKEHUS ACTAIN

Macca 3arotoBkn = kr. Ywcno neraneit B naptuu = 100mrT.

N3meputenbHblil MHCTPYMEHT: KaauOp- mpoOKa Tiiajgkas IBYCTOPOHHSS (MCXOJHBIE

JTAaHHBIE CM. B TaOJIMIIE JAHHBIX).

TpeOyercsi: 1. BeiOpaTh nundoBanbHbIil KpyT
Ha3naunte pexnmsel pe3anus
OnpenenuTs OCHOBHOE TEXHOJIOTHUYECKOE BpeMs To, MUH

OnpenenuTs IMTYYHO-KAIBKYJSIMUMOHHOE Bpems Tmi-k, MuH. Kpyrioe BHyTpeHHe

nuidoBanue

EI7////////

Pucynok 1 Cxembl Kpyrioro BHYTpeHHEro uuiidoBaHus B TMAaTpoHE: d, O—

IPOJI0JIBHOE MHOTOIIPOXOIHOE U OJTHOIPOXOIHOE (TITyOMHHOE); 8 — BPE3HOE
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Tabauna naHHBIX AJs1 IPaKTH4YecKoro 3ansaTus Nel0

Ne Macca Jluametp Hnnsa KBanurer

Bapu Marepuan 3ArOTOBKIL, nundyemoro | nummdyemoro TOUHOCTI " Mopenb
—arrg | 33TOTOBKH - OTBEPCTHS OTBEPCTHS IEPOXOBATOCTD CTaHKa

Do MM L mMm
1 5,6 60 50 36250
2 3akajeHHas 4,7 35 60 H6 3A252
3 cTaib 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 35250
7 cranb 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 35250
1] | SaxanenHas 125 140 H7 35250
cTaJib 35 Ra 0,32
12 18,3 145 100 3A252
13 13,3 150 85 3A252
14 SaKaTCHHAS 7,6 40 140 H6 36250
15 9,8 50 75 365250
16 | Ce2d 12,2 70 100 Ral2 3A252
17 11,8 95 100 3A252
18 Hesakanennas 2,3 30 60 H6 3A252
19 3,8 35 65 35250
20 | crame 20 4.9 40 70 Ra0,32 36250
21 5,8 45 90 3A252
22 14,3 130 200 365250
23 Hezakanennas | 23 135 200 H6 3A252
24 craib 30 16,9 140 150 Ra 1,25 3A252
25 28 145 150 35250
26 8,9 142 200 36250
27 SaKaTCHHAS 13,7 132 300 17 3A252
28 15,6 112 100 365250
craip 40 Ra 0,63

29 19,4 102 250 3A252
30 12,8 92 350 35250
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MeToan4ecKkue YKa3aHus

IS IPOBEACHUS NMPAKTHYECKOro 3ausaTus Nol(

[Tpouecc unummdoBaHuss Bemercs 3a JBa IEPEXoja: UYEPHOBOE U UYHUCTOBOE
nuidoBanue.

A. YepHoBoe nuindoBanue

1. HMcxons w3 3aJaHHBIX YCIOBHM BBIOMPAIOT XapaKTEPUCTUKY HUIM(POBAIBHOIO
kpyra no kapre 1. Jluamerp um mupuHy HUIM(OBAIBLHOTO Kpyra yCTaHABIMBAIOT IO
kapte 2 u 'OCT 2424-67.

2. YcraHaBIMBAIOT NpUITYCK h yepH. Ha nudoBaHue Mo KapTe 3.

3. BniOuparT CKOpPOCTh BpallleHHUs] 3arOTOBKH Vsoxp M YHUCIO OOOPOTOB N
3arOTOBKH, PYKOBOJACTBYSCh MPH STOM KapToi 4, W MacHOpPTHBIMU JaHHBIMU CTaHKa,
OpUHAB Oyrkaillive MeHbIIne OO0OpOTH. 3aTeM MOJCUYMUTHIBAIOT JIEHCTBUTEIBHYIO

CKOPOCTb BpallleHUs 3arOTOBKHU IO opMyJIe:

VSOKp =T * Do * n3/ 1000, M/MI/IH (1)

4. YcTaHaBIHMBAIOT MEPUOJT CTOMKOCTH MITHU(OBATIHLHOTO Kpyra Mo KapTe 5.

5. OmpenenstoT mpooJIbHYIO MoAady Syp Mo hopmyre:
Sup = Sp * Bk (2)
rae Sy — npojosibHAas Mmojaya B J0JISIX IIMPUHBI KpyTa
Sp=0,5...0,8

Bk — IMUpHUHa IIIJ]I/I(I)OBaJIBHOFO Kpyra B MM.

IIpumeuanue:

Bonbiine 3HaueHust nogauu S, NPUMEHSATH NPU 00pabOTKE JeTaneil, A KOTOPBIX HE

JIOITyCKaeTCsl BBICOKAs TEMIIEpaTypa NOBEPXHOCTHOI'O CJIOA.
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6. IlomcuuThiBalOT MOMEPEUYHYH ToAadyy StaX B MM Ha JBOMHOM XOJ

g oBanbHON 6a0Ku

Stax = 0,0025...0,02 mM/00

7. 3aKIIOYMTEIILHBIM 3TAIlOM SBJISICTCS moaACYCT OCHOBHOI'O TCXHOJOI'MYCCKOI'O

BpEMEHU 110 GopMyIie:

To = % * K (3)
[Tpu mmudoBaHUM HA TTPOXO:
L=1-(1-2*my)* B« Mm (4)
[Tpu mmudoBaHUM B yriop
L=1-(1-my* Bk (5)

['ne
| — nuHa nudyeMo MoBEPXHOCTH
M — mepeber kpyra 3a npeaensl numdyemMoin moBepxHOCcTH, paBabid 0,3-0,5
K — KO3(PUIIMEHT, YYUTHIBAIOUIUN JOMOJHUTEIBHOE YHUCIO MPOXOAOB Ha
BBIXQKUBaHUE NUTU(PYEMOIl TOBEPXHOCTH.
[Tpu uepnoBom mmudoBannu K =1,2...1,4.
Nuepn — MPHUIYCK HA AMAMETP HA YSPHOBOE NUTH(OBAHHE
Stgx — TorepevHas mojiaya nuMdoBaTLHOTO KPyTra B MM Ha IBOWHOM X0 CTOIA
N; — YUCJI0 0OOPOTOB 3arOTOBKUA B MUHYTY

Sup — MPO0JIbHAS TI0/1a4a B MM Ha OJMH 000POT JIETAJIH.
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b. UYncroBoe muandoBanue

1. Brei0uparoT XapakrepucTuky Kpyra mno kapre 1. Jluamerp W HIIpUHY
kpyra o kapte 2 u 'OCT 2420-67.

2. VYcranaBnuBaoT npumnyck h unct Ha nuMdoBaHue no kapre 3.

3. BrIOMparoT CKOpOCTh BpamieHUs Vsoxp M YUCIO OOOPOTOB N3 JETANH,
PYKOBOJICTBYSICh HPH 3TOM KapTod 4 M NacHOpTHBIMM [IaHHBIMH CTaHKA, MPUHSB
Oymkaifiire MEeHbIIME 000pOThI. 3aTeM MOJACUUTHIBAIOT JACHCTBUTEIIBHYIO CKOPOCTh

BpalleHUs 3arOTOBKH 110 (popMyiie:

VSO](p =T * Do * n3 / 1000, M/MI/IH (6)
4, VYcTaHaBIMBaIOT NMEPUOJ CTOMKOCTH NUTHM(OBATBLHOTO Kpyra o KapTe 5.
S. OnpeaensoT MpoaoJIbHYIO oAa9y Syp 10 hopMyJIe:
Swp=Sp* Bk  Mm/00 @)

e
S — mpooapHast o1a4a B A0JISIX IMHPHUHBI KpyTra

Bk — mmpuHa miugoBaIbHOro Kpyra

S = (0,5-0,9) — mpu mepoxoBaroctu moBepxHOCTH Ra = 2,5-1,0 MkM.

Sn = (0,25-0,5) — npu mepoxoBaTocty oBepxHocty Ra = 0,63-0,32 MkMm.

6. BriOupaem nomnepeuHyro nojgady Stgx B MM Ha ABOIHOM Xoj HIIU(OBaIbHOM
0a0ku
Stdsx = 0,0015...0,01mm/1Bx

7. To— OCHOBHOE TEXHOJOTUYECKOE BpeMs onpeaessieM o ¢hopmyiie:

TO = & * K MUHH (8)

Ny*Spp*Stgx
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L = | npu nepeberax kpyra 0,5*Bx

Pacuyetr HOpMBLI BpeMeHHn

1) OmnpeneneHre BCIIOMOIaTeIbHOIO BpeMeH! Tg, MHH.
T =Ty + Ten+ Ts mwm, MUH (9)

rae

Ty — BCITOMOTaTeNbHOE BPEMS Ha YCTAaHOBKY M CHATHE JIeTanu, MUH. [4, ¢.32...33]
Ten — BcoMoraTtenbHOE BpeMs, CBA3aHHOE C 0OpaOOTKOM MOBEPXHOCTH, MUH. [4,
c.132...133]

TB 3w — BCIIOMOTaTEIbHOE BPEMSI HAa KOHTPOJIbHbIE U3MepeHusi, MUH.[4, ¢.188]

2) OmpeneneHue MTYYHOr0 BPEMEHH Twr , MUH

a+B

Tm=(To+TB*KtB)*(1+E),MI/IH (10)

rae To — OCHOBHOE TEXHOJOTUYECKOE BPEMSI, MUH.
T — BCIIOMOraTenbHOE BpEMSI, MUH.
Kis — monmpaBouHbIi K03 (GUIIMEHT Ha BerioMorarenbHoe Bpems. K = 1.
a - % OT ONepaTUBHOTO BPEMEHU Ha 00CIy)kuBaHue padbouero [4, c.131]
B - % OT OIepaTUBHOTO BPEMEHU Ha OT/IbIX U JIMYHbIC HAJOOHOCTH UCTIOTHUTEIS.

B=4% [4,c.203]
3) OmpeneneHue MOArOTOBUTEIIBHO-3aKIIOYUTEILHOT0 BpeMeHu Trs, MuH. [4, ¢.131]

Tus=Tus1 + Tus2+ Ths 3, MHUH. (1 1)
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rae Tus1 — BpeMs Ha HaJaJKy CTaHKa, HHCTPYMEHTA U MPUCTIOCOOICHUH, MUH.

Tus2— BpCM: Ha AOIOJHHUTCIIbHBIC IIPUCMBI, MHUH.

Tus 3 — Bpemsi Ha TONyuyeHUE WMHCTPYMEHTA M MPUCIIOCOOJICHHH 10 Hayana |

CIavy UX IIOCJIC OKOHYAaHUSA O6pa6OTKI/I, MHH.

4) OmnpezaeneHue MTYIHO-KATBKYISIIUOHHOTO BPeMEHU Ty ., MUH

Tux = Tur + Tn_s » MUH (12)
ny
IJI€ Ny — YKCIIO JAeTajiel B mapTuu (1o 3a1anuto ny, = 100 mit.)
BHyTpeHHee nuiagoBanmue Kapra 1

Bri6op nmuudoBansHOTO Kpyra

OoOpabaTpiBaeMblid
Metoa utudoBanust XapakTepucTuka Kpyra
MaTrepuaJ
C npononbHOI mogayein Craip He3akalleHHas 40-1614A, C1-C2K5

C npononbsHOM nogavei BBICOKHM OTITYCKOM 16-4024A, CM1-CI1K5

HRC, = 35-40

Cranp 3aKajicHHas C

C npononbHOM ogayei
HRC, > 50

Crainb 3aKajieHHAasd

16-4025A, JIO CM1-
CM2K5

C nponoJsibHOI noayuein Uyryn

54C40, M3-CM1K5

[Ipumeuanue: npu NUIM(GOBAHUM 0 MIEPOXOBATOCTH 0OPAOOTAHHOW MOBEPXHOCTH
Ra = 0,32 npumensts kpyru 3epHuctocthio 16. Ilpu mmudoBaHun moBEpXHOCTH
1o Ra = 1,25 npuMeHATh Kpyru 3epHUCTOCTHIO 25-40.

IIpu nuQoBaHUU 3aKaJICHHBIX CTaJIeu, VMEIOIIUX IIOHUKEHHYO
TEIJIONPOBOAHOCTh, IPUMEHSTh NUTH(POBAIbHBIE KPYTH MOHUKEHHOU TBEPIOCTH.

Buayrpennee nuingoBanmne

Kapra 2

Br16op anametpa nuudosanbHoro kpyra Dk = WD3 mwm.
Koadppunuent ¥ BpiOupaercs B 3aBUCUMOCTH OT JUaMeTpa NUIM(YyEMOro OTBEPCTHUS

D, u3 TaOiunest:

Jluametp nutndyeMoro OTBepCTHs
Do MM

3unauenue kodpdurmenta ¥
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35 0,95
70 0,9
100 0,85-0,8
150 0,8

Mupuna unumdoBanbHOro kKpyra Bx BbiOMpaeTcs B 3aBUCMMOCTH OT JJIMHB]
nundyemoro orBepctus L o cienyromieit Tabauie:

JlnuHa nudyemMoro oTBepCTUs [upuna nrudoBaIbHOTO Kpyra
L mMm. o
30 20-25
35 22-28
40 25-30
45 30-35
50 32-40
60 40-50
70 50-60
75 ¥ BBIIIIE 60
Bayrpennee uingoBanue Kapra 3
[Tpunycku Ha numMdpoBaHue
1. HesakaneHnuble getaiu
Hnametp Jmmaa numdoBanus L mm
nudyemMoro o 25 50 100 150 200
OTBEPCTUS [Tpunyck Ha quamerp h Mmm
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. 3akajieHHbBIE 1eTAJIHn
Hnametp Jmmaa numdoBanus L mm
nudyemMoro o 25 50 100 150 200
OTBEPCTHS [Tpumnyck Ha auamerp 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

[TonyuyeHHbli O TabaMUIE OOIIUM MPUITYCK pACTIPEACIISIETCS: Ha YEPHOBOE

nuidosanue 60-80% u Ha uncroBoe nuMdosanue 40-20%.

BHyTpeHHee nuingoBanmue

Kapra 4

CKOpOCTh BpalieHusi U YUCIO OOOPOTOB JETalie B MHUHYTY TPH YEPHOBOM

I OBaHUM C MPOJAOIBHON MOJAYEH ISl BCEX METAJLIOB

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

CKopoCTh BpalleHuss U 4YHUCcIO OOOpPOTOB JeTajell B MUHYTY IMpPU UYHUCTOBOM

UM OBAHUH C MPOIOJIHHON MO 1aueH.

1. He3akaJjieHHasi CTAJIb M YYTYH

Do, Mmm 12-25 40

63

100 160

Vsoxp M/MUH 13-34 17-44

20-52

24-62 28-74

N; 06/MHUH 240-630 170-445 130-330 1

00-250 70-190

2. 3akajieHHas CTAJIb

Do, Mmm 12-25 40

63

100 160

VSoxp M/MHH 23-34 29-44

35-52

24-62 51-74

N; 00/MuH 420-630 290-445 220-330 1

70-250 130-190

IIpumeuanmue:

Bonbiire ckopocTH BpallleHUs 1eTaal NPUMEHSTh:

a) mpu oOpaboOTKe AeTayield, NIl KOTOPBIX HE JIOMyCKAeTCs BBICOKAs TeMIlepaTypa Ha

MMOBECPXHOCTU BCJICACTBHUC OIIACHOCTH 06paSOBaHI/I$I IMOBCPXHOCTHBIX IIPHUIKOTOB U

TPEILNH;

0) npu 00paboTKEe TBEPABIMU KPYyTaMH.

BuyrpenHee nuuingoBanue

Kaprta 5

Cpennue nepuoabl CTOMKOCTH NITH()OBAIBHBIX KPYTOB

Juametp uumdyemMoro

KBajgurer TOUHOCTH

orBepctust Do MM H6

H7 HS8

YepHosoe nutndoBanme

ITepuon crovikoctu T MuUH.
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20 7 4,0 2,0 1,0
50 16 7,0 2,5 1,0
100 I 8,0 3,0 1,5
150 15 8,0 3,0 3,0

JlanHbIe nepuobl CTOMKOCTH paccuuTaHsbl Juis npumycka h = 0,5 MM Ha auamerp.
[Tpu 60apIINX 3HAYEHUSX MPUITYCKa TaOJUYHBbIE 3HAYEHUSI CTOMKOCTH YMEHBIIAIOTCA

Ha 20-30%.

HaCHOpTHbIe HAHHBbIC BHyTpI/IIHJII/I(l)OBaJII)HBIX CTAHKOB.

1. BayrpunuingosajabHblii cTanok Moa.35250

Haubonbmuit quamerp numdyemoro orsepetus — 200 mm.

MomHocTh ABUTaTeNs numdoBanbpHoro mmuHaens: Ny = 5 kBt; n=0,9.

[Ipenensl uncen 060poTOB 0OpabaThIBa€MOM 3arOTOBKH B MHUH N 80-800 MuH.
[Ipenensr  ckopocTeld  MPOAOIBHOTO  TEepeMenieHus num@oBabHOW — 0abKu
(perynmupyrotcs 6eccrynendaTo) B M/mMuH: Vsnp = 0,3-10 M/MuH.

[Tonepeunbie mogayn mIMGOBaTLHOTO KPyra B MM//IB.XO/:

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

[Ipenenst uncen 060POTOB NUTU(POBATHLHOIO KPyra B MUHYTY N 00/MUH:

4500-15000.

2. BHyTpuuLiu(oBaJbHbIH CTAHOK MOA.3A252

HaubGonpmuit auametp nutugyemoro orsepetus — 200 M.

MomHocTh ABUTaTENs UM oBanbHOro mmuHAeHs: Ny = 4,5 kBt; 1 =0,9.

[Tpenensr uncen 000poTOB 0OpabaThIBaeMON 3aroTOBKU B MHH ;. 140-600 mMuH.
[Ipenensr  ckopocTeld  MPOAOIBHOTO  TEpeMenieHus num@oBabHOW — 0adKu
(perynmupyrotcs 6eccrynendato) B M/mMuH: Vsnp = 0,3-10 M/mMuH.

[Tonepeunbie mogaun MTMGOBATHLHOTO KPyra B MM/JIB.XOI:

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.

[Ipenensl uncen 060pOTOB MUIM(POBATHLHOTO KPyra B MUHYTY N 00/MUH:

3550-10000.
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IIpakTHyeckoe 3anaTHeNel1

Tema 3ansaTusa : «HopmupoBanue 3y0010/10€:KHOM onepanumy

Heab 3ansatus: «IlIpuodpereHue NMPaKTHYECKUX HABBIKOB B HOPMHUPOBAHHHU

3y0010/10€:KHOI Onepamum»

MATEPHUAJIBHOE OBECIIEYEHHUE:

1. OnepanvoHHBIN 3CKU3

2. VcxomHble JaHHBIE IO 3arOTOBKE, MaTepHally U T.II.

3. TexHonmornueckas xapakKTepUCTHKa CTaHKOB MOJI. SA 326, moa.5140.

4, HopMaTtuBHO- cipaBOYHas JIUTEpaTypa.

5. YepTexkHble NPUHAIIICKHOCTH

6. MUKpPOKAIBKYJISTOPHI.
Yka3aHus Ha TOT TeOPeTHYECKUI MaTepuaJl, KOTOPbI J0/I2KeH ObITh
NpopadoTaH NPU NOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bsa3biunbiii, B.®D. OCHOBbI TEXHOJOTMM MAIIMHOCTPOCHHUS:
Y4EOHUK JIJIs1 BY30B [DJIEKTPOHHBINA pecypc] : yuebd. — DIeKTpoH. aaH. — MocKBa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JNOCTyMa:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. OO01eManMHOCTPOUTEIbHBIE HOPMATUBBI PEKUMOB pE3aHUsS Ui TeX.
HOpPMHpOBaHUsA pabdor, 4. 2, M., MammHoctpoenue, 1974

3. OO01eManmHOCTPOUTENbHBIE HOPMATHUBBI BPEMEHU CEpUIHOE

MPOU3BOJICTBO, U3/1.2, M., MammHocTpoenue, 1974r.

OBIIME WU TEOPETHUYECKHE IIOJOXEHHUSA 11O TEME
ITPAKTUYECKOI'O 3AHATHUA

3y601010/1eHUEM HA3bIBACTCSl CTpOTraHue 3yObeB MHCTPYMEHTOM B BHJE
3y04aroro koisieca, KOHTYp TOpla 3y04aToro BEHLIAa KOTOPOTO CIYKUT PexyIlen
KpoMKOH. B MammHocTpoeHun 3y0070J0JIEHHE 3aHMMAaeT BTOpOE MECTO (Iociie
3y0odpe3epoBaHmsl  YEpPBAYHBIMH  (Ppe3aMu) ¢ NPUMEHSETCS  TaMm, TJIe
MeToadpe3epOBaHUs TPUMEHSITH JOPOTO U HEBO3MOXKHO

Jlon0sK, SBISIOUINIICS WHCTPYMEHTOM, UMeeT (POpMy IIECTEPHH M TOTO K€
MOJIyJid, YTO W Hape3aemoe 3yOuaroe koseco. JonOsku H3roTaBIMBArOTCS AJIs

Hapy>KHOTO U BHYTPEHHETO J0J0JICHUSI.
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OObiyHO 3yOuaThie KoJieca Jake CpeIHUX MOJyJIed TpeaBapUTeIbHO
oOpabaThIBalOTCs Ha 3y00(hpe3epHBIX CTAHKAX, a YUCTOBAsI 00pabOTKa IPOU3BOIUTCS
Ha 3y00/10JI0EKHBIX CTAaHKAX 32 OJWH | (Peke) IBa XO/a.

[IpenBaputenbHoe Hape3aHue 3yObeB Ha 3yO0O(pe3epHBIX CTaHKaX YacTo
OblBaeT OoJjiee NPOU3BOJAUTEIBHBIM, YeM Ha 3y00J05I0ekHBIX cTaHKax. [lpu
o0paboTke 3yObeB ¢ MoOayJeM 5 MM u 0ojee, KOrja CHHMACTCS 3HAYMTEIIBHOE
KOJIMYECTBO MEHTa/lIa, 3yOodpesepHble cTaHku Oojiee MPOU3BOAUTEIBHBI, YEM
3ybononbexubie. [Ipu Hapezanum 3yObeB C MoayjdeM 2,5 MM, Korja Meraia
CHUMAETCSl 3HAYUTENBHO Majo, 0ojee MPOU3BOIUTEIHHBIM W TOYHBIM SIBJISIFOTCS
3ybononbexubie ctanku. [Ipu o6paboTke 3yObeB cpeanux moxayJen (oT 2,5 mo 5
MM)3yOodpe3epHble U 3y0010710€KHbIE CTAHKU 110 TPOU3BOAUTEILHOCTH MOTYT OBITh
PaBHOIIEHHBIMH, HO I1eJecO00pa3Hee MPUMEHTh 3y0o(dpe3epHsIe.

PaznuyatoT auckoBBIC, YallleYHbIE U XBOCTOBBIE 3yOodpe3epHbIe HOJIOSKH.
JINCKOBBIMM M YaIlIeYHBIMH JOJOSIKaMu 00pabaThiBalOT TOJIBKO HAPYXKHBIC
(BHemIHUE) 3yObsl Kojec. XBOCTOBBIC JOJOSIKM MPUMEHSIIOT I 00pabOTKH KoJiec
BHYTPECHHETO 3alleTIIICHUSI.

Hapezanue 3yObeB KpyTibIM JAHCKOBBIM JOJOSKOM OCYIIECTBISIETCS B
pe3ysbTaTe B3aMMOBpAIICHUS BOKPYT CBOMX OCEH 3aroToBKHM monbska. J{omOsk
COBEpINIAET BO3BPATHO- TMOCTYIATEIhHOE IBIKEHWE BHU3 (paboumii X0XI) M BBEPX
(xom.xom) 3aroToBKa B mpoiiecce 00pabOTKHM COBEpIIAECT BpaIlaTEIbHOE IBUKEHUE

BOKpPYT CBOEH OCH, CO3/1aBasi HENIPEPHIBHOE JBIUKEHHE OOKaTa.

Pucynok 1 Cxema paboTsl 3y00Ope3HOro q1om0sKa
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HOPAAOK BBIIIOJTHEHUA PABOTbI

1.

[Ipoananu3upoBarthb

3y0010JI0€)KHOM OTepaIuy.

2.

IIpousBecTd HOpMY  IUTYYHO-

HCXOAHBIC JaHHBIC

U1

KaJIbKYJIIIUOHHOI'O

COOTBETCTBUH C IPUMEPOM, IPUBEICHHOM B IAHHOW UHCTPYKLINHU

3.
4.

Hcxonnbie naHHBIC MPUBEACHBI B Ta0wHIe 1

Onpenenute HOPMY  IITYYHO-

KaJIbKYJIAIIUOHHOI'O

HOPMUPOBAHUS

BPEMEHH B

BPEMEHM Ha

OTIEPAITHIO IT0 YUCTOBOK 00paboTKe 3y001010JIeHHEM TIPAMO3y00T0 Kojieca

Taoauna 1- UcxoaHble 1aHHBIE

Homep ITapameTtpsl kosieca | MarepuaJ Macca, | Ilpunyck,
BapHaHTa | M, MM \ z \ t KI MM
Craiib
1 2 72 20 | Crasp 40X, HB 200 1,5 2,2m
2 3 56 25 | Cranp 20X, HB 180 2 2,2m
3 3 52 30 | Crans 45, HB 180 4 0,6 m
4 4 48 40 | Crans 50, HB 200 6 0,8 m
Cepblii 4yryH
5 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 |HB 210 6 0,8 m
IIpumeyanus:

1.ITpu 06paboTKe MO CTIUIONIHOMY METaJTy IPUITYCK PABEH BBICOTE 3y0a, T.e. =2,2 M

2. [Ipu 0OpaboTke 1Mo mpeaBapuTeIbHO Hape3aHHOMY 3y0y MPUITYCK MPUHST O

MEXKIIEHTPOBOMY PacCCTOSHUIO.
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COJEPKAHUE 3AHATUA

Jletaib- kosieco 3y0uaToe ; 2= ; M= MM; IIUPUHA BEHIA
I= MM;
napaMeTpbl IIEepOXOBAaTOCTH 0OpabaThiBaeMbIX 3yObeB Ra= MKM; CTEIEHb
TOYHOCTH . Marepuan- . 3aroToBKa C NPEIBaAPUTEIBHO

IIPOpEe3aHHBIMU 3yObsIMHU.

[Ipumnyck Ha 00pabOTKY IO MEXKIICHTPOBOMY PacCTOSHUIO h= MM.
Cra"Hok  3y00/10710€XKHBIM . JlonbGsik
JMCKOBBIN mpsiMo3yOblii | D= MM; M = MM; Y= ; U3 CTaju

Pabota ¢ oxnaxaeHueM. Y CTaHOBKA 3arOTOBKM Ha ONpPAaBKE C KPEMJICHUEM TalKoil.
Macca peranu kr. IIpousBonctBo cepuiiHoe. Uucno neraned B maptuu NAo=

mTyK. UHCTpyMEHT MepUTENbHBIN- IITaHT€H3yOeHOMED.

1. OcHOBHOe BpeMsl.

1.1 PacuetHbie pazmepsl 00paboTku: z=__;m=__ ;I=  wmm;h=_ wmMm;

1.2 1.2 Yucno pabounx XoA0B i= .

1.3 Pacuernas mnunHa paboyero xoxa aonbska Lp= |+li+ly mpu nepebere
J0JI0sIKa Ha JIBE CTOPOHBI Mpu ImpuHe BeHna | 10 51 mm [2 npuin.14],

[Tpu unctoBoit 00paboOTKe MO MpeABAPUTEIHHO HApEe3aHHOMY 3yOy 3aroTOBKU
u3 cranmu ¢ tBeppocthio HB  w momyne m = MM mopgauda Kpyrosas S=

MM/ 1B.X0[ [2, kapTa 13].B coOOTBETCTBUM C peKOMEHIalUe B HOpMaTUBAX

JUIsL KoJiec ¢ 4uciaoMm 3yObeB Oonee 25 mnpunumatror S=  wmm/ aB. Xoxa. Ilo
nacrnopTy craHka OepyT Sm=  Mwm/ aB. Xoja. BenuuuHy paauaibHOW mogadu
(momava npu Bpe3anun) npuHuUMarot 0,2 ot kpyroBoit nojgayuu Sm. Torma Sn= 0,2 Sp.
[To macopTy cTaHKa MPUHUMAIOT Sp= MM/JIB.XO/I.

1.4  CxopocTh pe3aHuss MpPU UYHUCTOBOM 0OpabOTKe IO NpeIBapUTEIHHO
pope3aHHoMy 3y0y, KpyroBoi nomade S g0 0,26 mm/ aB. xon . V= ™/ muH [2
kapta 14]. Tak kak ycioBusi 00paOOTKH MOJHOCTHIO COBIAJAIOT C HOPMATHUBHBIMH,

TO MOIPaBOYHbIE KOA(DPUIIMEHTHI HA CKOPOCTh PE3aHMs paBHbI €MHULIE.
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1.5 Yucno 1BOMHBIX X0J0B JI0JI05SKa B MUHYTY

1000V
= = JIB. XOJ] MUH
2Lp
1.6 Ilo macmopTy cTaHKa MPUHUMAIOT M= 1IB.X0J/ MUH
2Lpnn
1.7 ®aktuueckas ckopocth V= 00 M/ MUH=___ M/C

1.8 MomHOCTh Ha pe3aHKEe MPU YUCTOBOM 3y001010JICHUH HE OMPEICTISIOT

Tmz. h
1.9 OcHoBHoe Bpemst To= I+—= MUH
nnS nnSp ————————

2. BenomoraresibHoe BpeMst

2.1 Tp=Tey+TButTusm, mun

['me TBy- BpeMs Ha yCTaHOBKY M 3aKpEIUIEHUE 3ar0TOBKH|2, ¢.42 KkapTa 8] TBy=
MUH
TBO- BpeMsi CBSI3aHHOE C MEPEXO0JIOM , [3, c. 155, k.65] TBO= MHH

Tu3m- BpeMms CBSI3aHHOE C KOHTPOJBHBIMU H3MepeHusMH , [3, c. 196kapra 86]

Tuzm= MUH

TB=_ + + = MWH

2.2 llrty4Hoe Bpemsi, MUH.

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

I'ne To- ocHOBHOE BpeMs1, MUH

TB- BcrmomorareiabHOE BpEMsl, MUH

KtB- monpaBounsiii ko duimeHT Ha BcnomoraTenbHoe BpeMs (Kte= 1)
a.B- % ot Tonep cOOTBETCTBEHHO

a- Ha o0CIykKMBaHHe pabovYero Mecra,

B- HA OT/JbIX U JIMYHbIE HAOOHOCTH.

a=4,5 %; [3, c. 156kapta 66]- (llrpymma craHkoB)
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B=4 %; [3, c. 203]

Tmr= MUH
2.3 IloaroToBUTENBHO- 3aKIIFOYUTEILHOE BPEMSI, MHH
Tm3= Tn31+ Tr32+Tn33+Tnz4, MuH

I'me Tn3l- Ha HanaaKy cTaHKa, MHCTPYMEHTa M IpucnocoOnenuii, MuH Trn3l=

MUH.
Tn32- Ha TONOJHUTENBHBIE IPUEMBI, MUH Tr32=  MUuH

Tn33- Ha MpoOHYO0 00paboTKy Aeraneid, muH Tom3 3= MUH

Trn33- Ha moJlyyeHrne HHCTPYMEHTA U MPUCTIOCO0IeHN M, MUH Tr3= MUH
Trs=

Tns
[IITy4yHO- KanbKyJALMUMOHHOE BpeMs, MUH. T k= TmT+ —, MUH
na

['ne ng — 4yuciio AeTajied B IapTUU

Tmk= MUWH

NCXO/JHBIE JAHHBIE

HeTanb- koneco 3youatoe XXX.001.004; z= 52; m= 4 mm; mupuHa BeHma |=
30 MM; mapamMeTphl MEePOXOBATOCTH 00pabaThiBaeMbIX 3yObeB Ra= 2 MKM; cTerneHb
ToyHocTH 8-1. Marepuan- crans 40X HB 180. 3arotoBka ¢ mnpeaBapuTeIbHO
npope3aHHbIMU 3yObsaMHu. [Ipurnyck Ha 00pabOTKy MO MEXIEHTPOBOMY PACCTOSHUIO
h= 0,8 mm.

Cranok 3y6omonoexusii 5140(N= 4x Bt; n= 0,65). JlonOsk auCKOBBII
npsamo3yosrii : D=100 mM; m =4 mwm; y=5; u3 ctaiu P6 M5.

PabGoTta coxmaxxaeHuemM. YcTaHOBKa 3aroTOBKM Ha OIPAaBKE C KpEIICHUEM
raiikoil. Macca neranu 1,5 kr. [IpousBonactBo cepuitHoe. Uucio neranei B mapTuu
na= 100 mryk. UHCTpyMEHT MEpUTENbHBII- IITAHTEH3yOCHOMED.

1. OcHoBHOe BpeMsl.
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1.1  PacuerHbie pa3mepbl 00paboTku: z=52;m=4 ;|= 30 mm; h= 0,8 mm;

1.2 Ywucno pabouux xon0B i=1.

1.3 Pacuernas mnuHa pabodero xoma nososka Lp= |+li+l> mpu mepebere
N0J0sIKa Ha JBE CTOPOHBI pu mupuHe BeHna | 10 51 mm (li= 8 MM [4,2 mpuin.14], |2
= 0. CaenoBarensHo , Lp= 30+8=38 Mmm

1.4 Tlpm uucroBoit 00pabOTKE MO TPEABAPUTEITHLHO HApPE3aHHOMY 3yOy
3arotoBku u3 ctanu 40 X ¢ tBepaocteio HB 180 m Momyne m = 4 MM mnojaya
kpyroBas S= 0,22...0,25 wmm/ nB.xon [4.2, kapra 13].B coorBercTBUU C
pEeKOMEHIalMel B HOpMaTUBax i KOJIEC C YHCIOM 3yObeB Oosiee 25 NPUHUMAIOT
S=0,25 mm/ 1B. Xoa. Ilo macniopty ctanka 6epyt Sn= 0,24 mm/ 1B. Xoa. Benuuuny
paavaibHOM noAauu (Iojada Mpu Bpe3aHuM) npuHuMaroT 0,2 OT KpyroBoi nojaaudu
Sn. Torma Sn= 0,2 Sp= 0,2*0,24= 0,048 mm/ nB.xox. Ilo macmopTy craHka
npuHumatot Sp= 0,048 mm/aB.x07.

1.5 CkopocTs pe3aHusi TpU YUCTOBOW 0O0pabOTKEe MO MpeaBapUTEIHLHO
npope3anHoMy 3yOy, KpyroBoi nmojgade S o 0,26 mm/ aB. Xoxa . V= 34,2 M/ MuH
[4,2 xapra 14]. Tax xak ycioBus OOpaOOTKH TOJHOCTHIO COBMAJAIOT C
HOPMATUBHBIMH, TO TONPABOYHBbIE KOI(POUIIMEHTHI HAa CKOPOCTh pPE3aHUsl PaBHbI
CAUHUIIC.

1.6 Ywucno 1BOMHBIX XOA0B A0JOSIKA B MUHYTY

_1000V_1000%34,2
2Lp 2-38

=450 nB. X0 MUH

[To macnopty cranka npuaumaroT =400 aB.xX01/ MUH

2Lpnn__
100

1.7 ®aktuueckass ckopocth V= (2*38*400)/1000= 30.4 ™/

mua=0,51 M/cC

1.8 MomHOCTb Ha pe3aHue PU YUCTOBOM 3y0010JI0JICHUHN HE ONIPEACIISIOT

nmzi_l_ h _ 3,14%4x52 N 0,8
noS nuSp 400%0,24 400%0,048

1.9 OcnoBHoe Bpems To= =6,84 MUH

2. BcnomoraresbHoe Bpems

2.1 Te= Tey+TBn+Tusm, mun
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I'ne TBy- Bpems Ha yCTaHOBKY M 3aKpeIICHUE 3ar0TOBKH[2, ¢.42 KkapTa 8]
TBy= 0,34 Mmun

TBO- BpeMsi CBSI3aHHOE € MEPEXOJIOM , [3, ¢. 155, k.65]

Ten= 0,46 mun

Tu3m- Bpems CBA3aHHOE C KOHTPOJIBHBIMU U3MEPEHMAMU , [3, ¢. 196kapTa 86]
Tuzm= 0,6 MuH

Ts= 0,34+0,46+0,6= 1,4 mun

2.2 lllryynoe BpeMs, MUH.

Tmr= (To+Ts+ Kts)(H TTS)’ MUH

['ne To- ocHOBHOE BpeMs1, MUH

TB- BcrmoMoraTteapHOE BpeMsl, MHH

KtB- monpaBounsiii ko duimeHT Ha BciomoraTtenbHoe BpeMs (Kte= 1)
a.B- % ot Tonep coOOTBETCTBEHHO

a- Ha 00ciy>)K1MBaHuE paboyero Mecra,

B- Ha OT/IBIX W JIMYHBIC HATOOHOCTH.

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

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

4,5+4
100

Trmr= (6,84+1,4*1)*(1+ )=8,94 Mun

2.3 HO)IFOTOBI/ITCJIBHO- 3aKIIIOYHUTCIIBHOC BPEMsI, MUH

Tn3= Tn31+ T3+ T3z + T34, Mun
['ne Tn31- Ha HaNIAKy CTAHKA, MHCTPYMEHTA U Npucnocodnenuit, Mud Trn31=28 muHn.

Tn32- Ha TONOJIHUTEIBHBIE TPUEMBI, MUH T1132= 6 MUH
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Tn33- Ha MpobOHYyI0 00padoTKy meraneit, muH T3 3= 6 Mun
Tr3s- Ha MONTy4eHne HHCTPYMEHTA U IPUCTIOCOOIeHn, MUH Tri34= 7 MUH

Trz= 28+6+6+7=47

Tns
[lITyyHO- KanbKyIAMOHHOE BpeMsl, MUH. T k= T+ — MHH
A

I'ne na — 4uciio AeTasien B IapTUU

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

BOIIPOCHI JJIA CAMOITPOBEPKHA

1. Kaxue meTonbl Bpe3anue 3yObeB Bbl 3HaeTE?

2. Kaxkoit MeTon Hape3aHus 3yObeB JISKUT B OCHOBE 3y001010JIeHHS?

3. Kakue nonbsiku BaM U3BECTHBI?

4, Korma panmoHaibHO UCITOJIB30BATh JJII HaApE3aHHs 3yObeB KPYTJIbIC
ONOsIKHU?

5. Kax M0KHO TOBBICUTH MPOU3BOUTEIHHOCTD NMPHU 3y00101071€HUN?

6 JloMarrHee 3agaHue.

7. 1. 3akoH4UHTH O(hOpMIICHHE OTYETA IO TPAKTUIECKOMY 3aHSATHIO.

8. [ToBTOPUTH TEOPETHUECKHI MaTepras M0 TeMEe MPAKTUYECKOTO 3aHATHSI.

Q. [ToATOTOBUTHCS K 3aIIUTE PE3YJIHTATOB OTYETA IO MPAKTUICCKOMY
3aHSTHIO
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IIpakTyeckoe 3ansaTeNe12
Tema 3ansaTusi: HopmupoBanue 3y0011eBUHIOBAJILHOM ONepanuu.

HpO}IOJ’DKHTeJ'H)HOCTb 3aHATHA: 2 Jaca

Heap 3anaTus: [lomydenrne npakTHUECKUX HABBIKOB B HOPMUPOBAHUU
3y0OILIEBUHI OBAJILHOM Orepaiuu.

MATEPUAJIBHOE OBECIIEYHEHHUE

UepTex neTalid Ui ONEepalluOHHbBINA ACKU3

HcxonHble TaHHBIE 110 3arOTOBKE, MAaTEPUATY U T.II.
TexHuyeckas XapakTepUCTUKa CTAHKOB Moa. SA326, mon.514
HopmaTuBHO- cripaBouHast IUTeparypa

UYepTexHble MPUHAIIEKHOCTH

MUuKpoOKanbKyJIATOp

Sk owdPE

Yka3aHus HA TOT TeOPeTHYECKUI MaTepHuaJl, KOTOPbI 10/I2KeH ObITh
npopadoTaH NPHU NOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bszpiubbiii, B.®. OCHOBBI TEXHOJOTHMM MAIIMHOCTPOECHUS:
Y4EOHUK JIJIs1 BY30B [DJEKTPOHHBINA pecypc] : yued. — DIeKTpoH. JaH. — MocCKBa:
MammnocTpoeHnue, 2018. — 598 C. — Pexum JIOCTyIIA:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. Texnonoruss mammHoctpoeHus. COOpPHHK 3a7a4 U YIPaKHEHH.
Y4ebnoe mocobue/ mox obmieit pempakiueir B.1.ABepuenkoBa, E.A.Ilonbckoro- 3-¢
u3a., ucop. u goi.- Mocksa: UH®A-M, 2021.-305 c.

3. Moguan B.H. «COopHUK 3a7a4 MO TEXHUYECKOMY HOPMHUPOBAHUIO
TPyZJa B MEXaHWYECKUX Lexax» 2-e¢ u3g. M.: MammHoctpoenue, 1992 r.

4, CunanTheBa H.A., ManuHoBCKast B.P. «TexHuueckoe
HOPMHUPOBAHUE TPYIa B MAIMHOCTPOEHUN», M., Mammnoctpoenue, 1990 r.

S. OO01eMalnHOCTPOUTEbHBIE HOPMBI BpEMEHU M.,
Mamunorctpoenue,1974r.

3. OBIIME U TEOPETHYECKHE ITOJIOKEHUA 110 TEME
IHNPAKTHYECKOI'O 3AHATUA
[IleBenroBanue 3yObeB MPUMEHSAIOT JJs HE3aKaleHHBIX Kosec. OHO
3aKJII0YAaeTCsl B TOM, YTO METOJOM OOKATKH CIEHHAIBHOIO HWHCTPYMEHTa IO
3y04aToMy KOJIECY C TTIOBEPXHOCTH 3y0a CHUMAOT mpumyck pazmepom 0,1...0,25 mm.

B kadectBe HWHCTpyMEHTa HPHUMEHSIOT JIMCKOBBIA IIEBep- 3yOuaToe KoJieco, Ha
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IOBEPXHOCTU 3yObEB KOTOPOTO UMEIOTCS y3KHE MPOPE3U, 00pasyroue KpOMKU WIN
HIeBEP- PEUKY C aHAJIOTMYHBIMU 3YObSMHU.

HleBep mist 00pabOTKK MPAMO3YOBIX KOJEC UMEET BUHTOBBIE 3yObsl C YIJIOM
noxbema 10 15° a ;g 06paboTku Koco3yObIX- IMpsMBbIE 3yObsi. M31BYX crocoOoB
IIeBEHTOBaHKe 3yObeB 00Jiee pacOCTPaHEHO IIEBEHTOBAHMS C MTOMOIIIbIO TUCKOBOIO
mesepa. llleBuHroBanue mnpou3BOAST HA CHEHHAIBHOM cranke. Illesep
YCTaHOBJICHHBIN MO YIJIOM K OCH 00pabarbhiBaeMoro 3y04aToro Kojeca , oJy4aer
IPUHYIMTENBHOE BpalleHHe ¢ YUCTOTOW 250 MuH !, BBI3BIBasS STHM BpalIEKHUE
3y04aToro Kojeca, CBO0OOJHO YCTaHOBJIEHHOI'O B LIEHTpax Ha ornpaBke. CKpenuBaHme
Ooceil MPUBOJIUT K MPOJOJbHOMY OTHOCHUTEIBHOMY CKOJIbKEHHIO 3yObEB IlEBepa U
3ybuaTtoro kojieca. Ctony coobmaroT mnpoaonsHyto nogauy 0,1...0,3 MM Ha 060poT
3y0uaTtoro koiieca. B koHIlE XOJa CTON MOAAIOT B MONEPEYHOM (BEPTHKAIHLHOM)
Hanpasiennu Ha 0,02...0,04 MM, 1ociie 4Yero CTOJBO3BpAILlalOT B HAYalbHOE
noJiokeHue. Yucio Xo10B CTOJIa 3aBUCUT OT pa3Mepa MpHUITyCKa.

OO6paboTka 3y04aToro koisieca MpojaosKaercss B TedeHUW 12...14 nBOMHBIX
XO0JIOB CTOJIa ,BpeMsi Ha 00pabOTKy OJIHOTrO0 3y0a KoJjieca paBHO 2...3CeK.

[TorpenrHocTh 00pabOTAHHBIX IMIEBUHTOBAHUEM 3y0YaThIX KOJIEC B CPEIHEM HE

npesbimaer 0,005Mm no mary u npodunto u 0,03MM 1o OMEHHIO HayaJIbHOM

OKpyX)HOCTH. [1lepoxoBaToCcTh MOBEPXHOCTH ............... MKM.

3 :23

JPis =ity
I
R

I
f

Pucynok [IpuHuunuaneHas cxema NeBEHIOBaHUS

CXEMA OTYETA
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Tema 3ansTHS:
Llens 3ansaTus
MartepuanbHoe o0ecrieueHue

Xon paboThI.

HOPAAOK BBIIIOJTHEHUE PABOTbDI

1. [Ipoananu3upoBaTh UCXOHBIE JaHHBIE , 3aaHHbIE B Ta0auie Nel

2. OnpeienuTh HOPMY MITYYHO-KATBKYJISIITAIOHHOTO BPEMEHH Ha OTIEPAIIHIO TI0
IIEBUHTOBAHUIO 3y0UaTOro KoJieca 1o aHaJIoruu ¢ IPUMEPOM , IPUBEICHHOM B
WHCTPYKIIUH.

IIpumep:

OnpenenuTs HOPMY MITYYHO-KAJTbKYJISIIMOHHOTO BPEMEHH Ha OMPEALHIO 110
IIEBUHTOBAHUIO 3yOhEB MPSIMO3y0OT0 KoJieca .

HcxoaHble JaHHBIE:

Jletanb- 3youaroe koseco XXX/002/008; Z=82;m=2MmM;yro 3amerjicHus
a=20%;

[Iupuna Ha Benia |=30MM ;CTeNeHb TOYHOCTH -7-s;[IapaMeTp MICPOXOBATOCTH
oOpaboTtaeMbix 3yoneB R=1,25Mkm;marepuan cranp 40X, HB 190 Ilpunyck nHa
00paboTKy M0 MEXIICHTPOBOMY paccTossHuio h=0,2 mm.

CraHok 3yOIIEBUHTOBAILHON 5702B. Pexymuii HMHCTPYMEHT :ILIEBEp
JMCKOBO ¢ HOMUHAJILHOW AeNUTENbHBIM nuameTpoM JI=180mm;m=2mm;Z=83;yromn
HakloHa BUHTOBOM smHuMu f=15°; marepuman meBepa- ObIcTpopexkylias cCTaib
P6MS5.YcTanoBka Kojieca Ha IIEHTPOBOH ornpaBke .Macca meranu 8KT.

Uucno peraneit B maptum N=100 mryk. WMHCTpyMEHT MaTepuaibHOH —
HITaHTe3yooMeD.

1.0cBHOe Bpemst

1.1PacuetHbie pazmepsl 00padoTki:Z=82,m=2mmM,|=30Mm.

PacueTHyt0 MJIMHY MPOAOIBHOIO X0/a CTOJIa CTaHKA C JETalbI0 MPUHUMAIOT PABHOM

mmpuHe BeHla L=1=30MM, npuIryck mo MexIeHTpoBoMy pacctossauto h=0,2mm.
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1.2 JIns oGecrieueHust 7-i CTENIEHU TOYHOCTH 3y04aToro Kojeca U mapaMmerpa
miepoxoBaroctu R=1,25 MmxM nipu uncie 3yoneB koseca 10 100 , mpoonbHas nojgaya
cTojia 3a ouH 000poT nmeranu So =0,5...0,6 MM/00 ,a paguanbHas mojgavya Ha OJUH
xoz croa Sp = 0,04...0,06 mm/xox [6, kapTa 16] ITpuaumarot S 0=0,5MM/00. u
Sp=0,04 mm/xo0.

. h . .
1.3 Ywucno pabouux X0JI0B CTOJIa CTaHKA [ = S + i3. 'ne i —aucmno

JOTIOJTHUTENBbHBIX 3aYMCTHBIX X0J10B (0e3 paauanbHoi nogauu ).J{s 7-1 crenenp

. . _h . _02
TOYHOCTH 3y04aToro Kojieca iz. =3,Toraa i = sti=r,t 3=8 x0/10B.

1.4 OkpyxHas ckopocTs meBepa 1t ctanu 40X ¢ TBeprocteio HB 1o 299 V =

105 m/muH 6, kapta 16

1000V _ 1000%105
1.5 Yacrtora BpalieHus meBepa n = = 00/muH. Ilo macnopry
nDH 3.14%180

cTanka npuHUMaT n = 180 06/MuH.

1.6 CxopocTh pe3aHus O NPUHATON 4acCTOTE BPAIICHUS LIEBEPA ONPEACIAIOT

__ mDunmsing _ 3,14+180+180 0,26
"~ 1000 cosf 1000 1

o dbopmye ; = 26,45

m/muB=0,44Mm/c(@=15° na npamoszy6oro koneca = 0°)

1.7 MuHyTHass m0OpoJoJbHAs TMojaya CToJla CTaHKa SH=—=

00.5x83%180

» =91,1 mm/muH. [lo nmacnopty cTanka NpUHUMAIOT SH =87 MM/ MHH.
1.8 dakTuyeckas npoaoabHas ojadya cTojia 3a 000pOoT JeTalu

SH*Z

So.¢. =

= 0,48 MM/ 00.

NH*ZH

Lo
1.9 OcHoBHOE Bpemsi t 0 = %2 2,76 MUH.

2. BcnmomorarteJibHOE BpeMs:

2.1 Bpewms Ha yCTaHOBKY UM CHAITHE JieTanu Maccou 8 kr. [IpeaBapurenbHo
HAJICTOW Ha IEHTPOBYIO OMPABKY, B IEHTPHI CTaHKa t 51 = 0,23 MuH. [4, kapTa 6 103.
5],HaneBanue Ha onpaBKy MPOU3BOIAT BO BPEMsi OCHOBHOM paOOTHI.

2.2 BpeMms cBsI3aHHOE C MEPEX0/I0M P padoTe Ha CTaHKe MoiayaBToMare t gz =

0,02 mun 4, kapta 33 1103.37
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2.4 BciomorarenbHOe BpeMs Ha oneparuio =1t + 15 =0,23+0,02=0,25
MUH.

2.50mneparuBHoe BpeMsi t on =t o + 15 =2,76+0,25=3,01 mu=.

2.6 Bpewms Ha oOcinykuBaHue pabouero mecta paBHO 4 % 0T t on [ 4, KapTa
45 muct 3 103.69]
T.e t o6c =t on *0.04==3,01*0,04+0,12 muH.

2.7 Bpemst Ha OT/BIX U JIMYHBIC MOTPeOHOCTH paBHO 4% OT t on[ 4, KapTa 46
no3. 13], 1.e. t oma = t on 0,004=3,11*0,04=0,12 mun

3. llITtyuHoe Bpemsi, MHH.

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

['ne To- ocHOBHOE BpeMsl, MUH
TB- BcrmoMoraTeapHOE BpeMsl, MHH
KtB- monpaBouHbIii K03 uimeHT Ha BcriomorarenbHoe Bpems (Kte= 1)

a.B- % ot Tomep cooTBeTcTBEeHHOO Ha 00CTYKMBaHUE PabOYETo MeCcTa M Ha OTABIX U

JUYHBbIC HagoOHOCTH HctoaHuTens [4.4 . ¢ 157, ¢.203].
a- Ha 00cIy)krBaHuEe pabovero Mecra,
B- HAa OT/IBIX W JIMYHBIEC HAJOOHOCTH.
a=4%; B= 4 %;
Twr= (2,76+1,66*1)(1+(4+4)/100)=4,77 muu
4. TloATOTOBUTEIBHO- 3AKJIKYNTEIbHOE BPeMs:
T n.3.= Tn.31+Tn32+To3 3, Mmun 4.4, c. 157
I'me Tn.31— Ha HaJIaIKy CTaHKA, MHCTpYMeHTa U npucnocodiaeHuit T m.31=13 mun
Tn32- Ha MpobHYI0 00padoTky aeranet T n.3.2=4 MuH

Tn33 — o nojiy4eHre HHCTpyMEHTA U npucoOsiennid u ap. T 13 3= 5 MuH.
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Trz= 13+4+5+ 22 mun

5.1ITy4yHO- KAJbKYJAIMOHHOE BPeMSi:

T mx= T mt+ Tz/ Ny, MuH

['me m 1 — uncno neraneit B naptuu () g = 100 .
T m.x = 4,77+22/100=4,99 M uH.

BOITPOCHI IJ151 CAMOITPOBEPKM.

1. Kakwue BuIbI OTEI0YHONM 00pabOTKHU 3y0UaThIX KOJieC Bbl 3HaeTe?

2. Jlns Kakux 3y0uaThIX KOJIEC MPUMEHSIOT IEBEHTOBaJIbHOE?

3. Kaxkoit nmpuimyck oCcTaBIsIOT MO/ IIEBEHTOBaHKE?

4. Kak Ha3pIBaeTCs M 4TO U3 ceOs MPEICTaBISACT HHCTPYMEHT,TPUMEHIEMBIN TTPU
IIIEBEHI'OBAHUU ]

5. HazoBHuTe OCHOBHBIE TEXHOJIOTHYECKHE IapaMeTphl, OOCCIeYnBaeMbIC IIPHU

IIEBEHTOBAHUHU.
JOMAIIIHEE 3ATAHUE

1. 3akoHuUUTH OPOpMIIEHHE OTUYETA MO MPAKTUUECKOMY 3aHSTHUIO
2. TloaAroToBUTHCS K @Y€ OTYETA MO MPEIUIYIIEMY 3aHITHIO.

3. IoBTOpuTH TeMy : «OTAETBHBIC BUBI 00PAOOTKH 3y0UaTAX KOJIECH

Taoauna 1 — UcxoaHbpie JaHHBIE

Ne IMapameTpbl IMapameTp Marepuan Macca, | llleBep
BapHaHT | KoJeca 1IePOX0BATOCTH, M, KT
Ra,Mkm
m,Mmm |z o z
1 2 30 1,25 Cranb 40X, HB8O 0,8 180 | 83
2 3 40 0,63 Cranb 45, HB 190 1,5 180 | 53
3 4 52 1,25 Cramp 40X ,HB 190 | 2,5 250 |53
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4 5 60 0,63 Crainb 30X, HB 180 4 250 |43

Cepblii 4yryH
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

ITPAKTUYECKOE 3AHATHUEN:13

IIpoao/KuTEILHOCTD 3aHATHS: 2 Yaca

Tema: Pa3zpaboTka TEXHOJIOTHYECKON CXeMBbI COOPKHM M TEXHOJIOTHYCCKOTO IIpoliecca
cOOpKHM COOPOYHOM €TMHUITBI.

Heab 3ansTusi: O3HaKOMHUTCS C pa3pabOTKOM cXeM COOPOYHBIX DJIEMEHTOB U
METOJUKOU MPOEKTUPOBAHUSI TEXHOJIOTUYECKOTO Mpoliecca COOPKU U3IETus

MarepuanbHoe odecneueHue

1 O6pazen uau cOOPOUYHBIN YEPTEK U3ACIIHS

2.Tun mpou3BOCTBA, B KOTOPOM MPOU3BOIUTCS cOOpKa U3AETHUS

3.I1makaThl CO cXeMaM# U PUCYHKAaMHU O TEXHOJIOTUU COOPKH

4.YeprexxHble MPUHAJISKHOCTU- JIMHEHMKA, YTOJIbHUPK, IUPKYJIIb U IPYyTHE.
YKkazaHusi Ha TOT TEOPeTHYECKHIl MaTepuall, KOTOPbIA [10JKEH ObITh
NpopadoTaH NPHU NOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bs3piunblii, B.®. OCHOBBI TEXHOJOTMM MAIIMHOCTPOECHUSA:
y4eOHUK NJIs1 BY30B [DIEKTpOHHBIN pecypc] : yued. — DneKkTpoH. naH. — Mockaa:
MammnocTpoeHue, 2018. — 598 C. — Pexum JIOCTyIIA:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHna.

2. Texnonoruss mamumHocTpoeHusi. COOpPHUK 3ajad W YNPaKHEHUH.
Yuebnoe mocobue/ mox obmieit penakiuerr B.M.ABepuenkosa, E.A.Ilonbckoro- 3-¢
u3a., uctop. u gon.- Mocksa: UH®A-M, 2021.-305 c.

IHOPAJOK BBIIIOJIHEHUA PABOTbBI
1. O3HaKOMHTBCS C KOHCTPYKLHMEW 00pasla U3AeNus UiIN €ro 4epTeKoM U

TCXHNYCCKHUMH Tp€6OBaHI/I§IMI/I.
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YcTaHoBUTH COOPOYHBIE IIEMEHTHI U3/IEHS U ONPEACIIUTh UX 3HaYCHUE.

ITon c6opounbiMu snemerTamu uzaenus no ECKJI I'OCT 2.101-68 nmonumarot
KOHCTPYKTHUBHO- COOPOYHBIE €MHUIBI UTOW WJIM WMHOW CTETICHH CIIOKHOCTH (IeTaH,
cOOpOYHBIE €IUHULIBI).

JleTtans- wu3Aenue, W3rOTOBJICHHOE W3 OJHOPOJAHOTO Marepuaia, 0e3
npuMeHeHus: cOopouHbIX omepanuii. COOpoyHash €IMHMIIA TPEACTABISIET COOOM
COCJIMHEHUE HECKOIBbKUX JeTaneil cOopouHbiMu omepanusamu. OOmas cOopka-
COCIMHEHUE OTNIENbHBIX JieTalled U COOPOUYHBIX €IMHUI] B OJHO II€JIOe- MEXaHU3Ma
WM MAIlIUHY, MPeTHA3HAYCHHBIX JIJIS1 BBITIOJHEHUS ONIPEIeTICHHON paboTHI.

2. CocraBuTh cXxemMy COOpPOUYHBIX DJIEMEHTOB Wu3Jenus (NP HAIUYUU
oOpasna u3aenusi TPOBEPUTh MPABUIBHOCTh COOpKU U pazbopku oOpasma). Cxema
COOpPOYHBIX AJIIEMEHTOB HW3JENUs MPEACTaBlIIeT coOoW Tpaduueckoe H300pakeHHE
MOCJIeI0BATEILHOCTH COSAMHEHUS JIeTalleld MEX1y COOOM.

Ha cxeme cOOpOUYHBIX 3JIE€MEHTOB W3MEIUsi 0OIas TOPU3OHTAJIbHAS JUHUS,
HayMHaromascs 0a30BOM JeTalbl0 M KOHYAIOWAsACd COOpaHHBIM  H3JeNIeM
COOTBETCTBYET Tporeccy cOopku wu3fenus. Hwuxe nuHuMM o00met cOopku
U300pKAIOT TOCIE0BATEIBHOCTh COOPKH OTHIENBHBIX COOPOYHBIX EIUHUIl U
MOCJIEI0BATEILHOCTh UX ydacTHsi B oOmieid cOopke, a Haja JIMHUEH o0Iier cOopKu
MOKAa3bIBAIOT TIOCIIEOBATEIPHOCTD YYACTHs OTJEIBHBIX JETANICH B Tpoliecce o0men
cOOpKU 00BEKTA.

Kaxnas nerans 0003Ha4aeTcss Ha cXxeMe MPSMOYTOJILHUKOM, Pa3jeiieHHbIM Ha
TpU dYacTH. B JeBOl YacTh NpSMOYTroJbHUKA YKa3bIBACTCA WHICKC WIH IIH(D
AJIEMEHTa; B CpeJHEH- ero HauMEHOBaHWE;, B IPaBOM- KOJIMYECTBO COOHMPAECMBIX

aneMeHTOoB. Hammpumep:

14 [Ipusma 2

OO0o3HayeHHe BJIEMEHTOB IIPpOU3BOAUTCA B COOTBCTCTBHMHM C HOMCPAMH H
HHACKCAMH, IIPUCBOCHBIMU ACTAJIAM HA YCPTCIKAX H CHCHI/I(I)I/IKaHI/II/I. I[J'I}I K&)I(I[Oﬁ

cOOpPOYHOI eaMHMIIBI onpenensercs 6azoBas neranb. Cxema cOOPOUYHBIX 3JIEMEHTOB
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W3JIeNINS, JOTIOJIHCHHAS TEXHOJIOTHUYSCKUMHU YKa3aHUSIMH 00 0COOCHHOCTSAX COOPKH U
KOHTPOJISA, IPEBPANIAETCS B TEXHOJIOTHUECKYIO CXeMy 00pabOTKH.

TexHonorndeckne cxeMbl COOPKH IOKa3bIBAIOT MOPSAOK KOMILJICKTOBAHHUS
U3JICTUS U BXOJAIIUX B HEro COOPOYHBIX CAWMHHIL, OHM 3HAYUTEIBHO YIIPOIIAIOT
paboTy MPOIIECCOB M BHOCST CTPOMHOCTD B MIX OCYIIICCTBIICHHE, a TaK )K€ CIIy>KaT I
OIICHKH TEXHOJOTHYHOCTH KOHCTPYKITHH.

TeXHOIOrHYeCKUe CXeMBI JIOJDKHBI CHa0KAThCsl HAAMUCAMU, OMPEACIISIOIIHMMHE
colepkaHue omepanuu  (MIPUBapUTh, COBMECTHO CBEPIUTh U  Pa3BEPHYTh,
peryJIMpoBaTh 3a30p, 3alpeccoBaTh M T.I.). OTH HAINWCH JEJAl0T Ha JIMHUH,

BBIHECECHHOM CXEMBbI MECTa IMPUCOCOAUMHCHUSA JCTAJIHN.

COJAEPKXAHME OTYHETA

3anonHuTh hopmy oTueTa 1o 3tamnam «Ilopsiok BeIMOTHEHUS paOOTHDY

BOITPOCHI 151 CAMOITIPOBEPKH

1. Kaxue BbI 3HaeTe COOPOUYHBIE AIEMEHTHI U3IETUs

2. [lepeuncnure U XapakTepu3ynTe OCHOBHBIE METObI COOPKH U3EIHSI?

3. C KakoM 1eJIbIO BHITIOHSIOT CXEMbl COOPOUYHBIX 3JIEMEHTOB M3JICTNNA?

4, [lepeuncnure ocHOBHBIE TPeOOBAaHUS K BBIMOJHEHUIO CXEM COOPOUYHBIX

AJIEMEHTOB WU3AEIIHI1?

S. JlaiiTe onpezeneHne TEXHOJIOTHYECKOMY IpoLeccy cOOpKU u3aenus?

6. JlaliTe XapakTEpUCTHKY CTPYKTypE TEX3HOJOTMYECKOrO  Iporecca
COOpKU U3JIeNnii?

7. [lepeuncnuTe OCHOBHBIE TpPEeOOBaHUS K 3aMOJHEHHUIO OINEpPalMOHHO-

TEXHOJIOTUYECKHUX KapT COOPKH.

IMPUMEP BBIITIOJIHEHUSA ITPAKTHYECKOI'O 3AHATUA

Tema:Pa3zpaboTka TEXHOJIOIMYECKOM CXeMbl COOPKM M TEXHOJOTMYECKOrO

npoiiecca COOpKU COOPOYHOM €AUHUIIBI.
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Hean 3anaTus: O3HaKOMUTCS ¢ Pa3padOTKON cXeM COOPOYHBIX DJIEMEHTOB U

METOIMKOU MPOEKTUPOBAHUS TEXHOJIOTUYECKOTO Mpoliecca COOPKHU U3IEIHs

MarepuajbHoe odecnieyeHue

1 O6pazen win cOOPOUYHBINA YEPTEK UBIETUS

2 Tun npous3BOACTBA, B KOTOPOM MPOU3BOJAUTCS COOpKA U3IEIIHUS

3 Ilnmakatel co cXxeMaMU U PUCYHKaMH IO TEXHOJIOTHH COOPKHU

4 UYeprexkHble MPUHAIICKHOCTU- JIMHEHMKA, YTOJIbHUPK, IUPKYJIIb U IPYyTHE.

HaunmenoBanue nzaenusa

[Ipucnoco6nenue aus ppesepoBaHus MITOHOYHOTO Ma3a y

CTYIICHYATOI o Balia

COopouHble  3IEMEHTHI
1763 (V15 L u 170

XapaKTEPUCTHKA

YcranoBouHble- 2 npu3Mbl 14; 1 OpUeHTAllUM Bajia B
OCEBOM HaIlpaBJIeHUH onopa 13

3akKuMHBIE- PE3pOOBOM OTBOBOJHBIM IPUXBAT JICTAIN
10,11,15,16,18,19,20

Hanpasnsrompe- yrinoBoi ycTtaHoB4, BBIIOJHEHHBIM 3a
OJTHO IIEJIOE CO CTOMKOM.

Kopnyc- niural

JlenurensHple yCTPONCTBA-

LlenTpupytomme 3JI€MEHTbI- JBE MPUBECPHYTHIC IIMOHKU
21
BcnomMorarenbHbie- npokiaaku 2,3; OONTHI 5,6; BUHTHI

7,8; raiika9; omnopa 12; maitdal7; mrudter 22 u 23

Tun nponsBoacTBa

Merton coopku

CepuiiHoe

Cranmonapsasi ¢ IpUTrOHKOM MO MECTY

122




Cxema cOOpPOYHBIX DJIIEMEHTOB H3CIIHS
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INPAKTUYECKOE 3AHATHUEN:14

IIpoao/KuTEeILHOCTD 3aHATHS: 2 yaca

Tema 3ansaTus: [IpoektupoBaHue yyacTka MEXaHUYECKOIO LEXa.

Heasr 3anaTua: HayuuTbCcs DPOEKTUPOBATH YYAaCTKM MEXAHUYECKOTO LeXa.
[IpaBunbHO pacrmonarat 00OpYyJAOBaHME Ha Y4acTke. BwimepkXuBaTh OCHOBHBIC
CaHUTApHBIE HOPMBI PACTIONOKEHUS 000PYyI0BaHUS U PaOOYNX MECT.

MATEPUAJ/IBHOE OBECIIEYEHHUE
TexHonornyeckuii mpoiecc 00paboTKU JeTau.
TexHu4yeckrue HOpMbI BPEMEHU T10 OTIEPALUM.
TeMruiepsl CTaHKOB
['onoBas nporpaMma BBIITYCKa U3ICTUN.

YeprexkHble NPUHAIIICKHOCTH.

ARl A

YKkazaHusi Ha TOT TeOpeTHYECKHIl MAaTepuall, KOTOPbIA [10JKEeH ObITh
NnpopadoTaH NPHU NOATOTOBKE K NPAKTHYECKOMY 3aHATHIO

1. besbsaspiunbiii, B.®D. OCHOBBI TEXHOJOTHMH MAIIMHOCTPOCHMS:
y4eOHUK NJIs1 BY30B [DIEKTPOHHBIN pecypc] : yued. — DneKkTpoH. naH. — Mockaa:
MarmuHocTpoeHue, 2018. — 598 C. — Pexum JOCTyma:
https://e.lanbook.com/book/37005. — 3aru1. ¢ skpaHa.

2. Yepuko J.B., XabapoB H.M. «OcCHOBBI MNpPOEKTUPOBAHUS
MeXaHOCOOpOYHBIX 1IEX0B», M., Mamunoctpoenue, 1975 r.

3. Karanoru u npeiickypaHThl METATIOPEIKYIITUX CTAHKOB

4, CnpaBouHuk TexHosora MamuHoctpoutens/ Tom 2 [loa. pempakuueit

A.I" Kocunosoi, P.K. MemsipsikoBa, M.: Mamunoctpoenue, 1986r.

OBIHIME MU TEOPETHYECKHUE IIOJOXEHUA 110 TEME
MMPAKTUYECKOI'O 3AHATUS.

PannonansHOe pacnosioxkeHue o00pyJoBaHUSI HA MPOU3BOJICTBEHHOM y4acTKe
KaK TMPaBHIIO OMPEACIAI0OT 00bEeMOM W OpraHu3aluell MPOU3BOJICTBA, XapaKTEPOM
W3TOTaBJIMBAEMBIX J€Tajeld M TEXHOJOTHYeCcKUM mporeccoM. OHa XapakTepusyercs
HAaWMEHBIIUMU 3aTpaTaMHi TPyJa HA MEKOMEPAIIMOHHYIO TPAHCIOPTUPOBKY JeTaneit
c cobmoienneM TpeOOBaHU TEXHUKU 0€30MaCHOCTH U MOXKAPHOUM OXpaHbl, a TaK JKe

3¢ (PEKTUBHBIM UCIIOIL30BAaHUEM MPOU3BOJACTBEHHOM ILIOIIAIH.
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Mertannopexxyiiiue CTaHKH MPOU3BOJCTBEHHBIX Yy4YaCTKOB MOTYT OBITh
pacIojoKeHbl IO MPU3HAKY OJIHOPOJAHOCTH 00pabOTKH, T.€. MO BHUAAM
o0opynoBaHusi (TOKapHble, (Qpe3epHble, NUTM(OBATLHBIC, CBEPIMIBHBIE U APYTHE
rpynmnel  CTaHKOB), W B  TOpPSIKe MOCJIETIOBATEILHOCTU  BBITIOJIHEHHUS
TEXHOJIOTHYECKOTO Ipoliecca, T.e. MO MOTOKY. PacronoskeHune o00pyIoBaHHS TIO
OJTHOMY M3 3THX CIIOCOOOB 3aBHCUT OT 00beMa M OpraHu3aluy IPOU3BO/ICTBA.

[To mepBoMy cmocoOy, XapaKTepHOMY ISl €IUHUYHOTO M MEIKOCEPUHHOTO
NPOU3BOJCTBA, a TaK € JJIg HM3TOTOBICHHUS OTACIBHBIX JAeTaleil B CepUilHOM
IIPOM3BOJICTBE, CTAHKU PACIIONAraloTCs MO MPU3HAKY OJHOPOIHOCTH 00pabOTKU AJis
OOJBIIMHCTBA THUIOBBIX JeTaneil. Tak B Hadaje MPOU3BOJCTBEHHOIO Ipolecca s
00pabOTKHU 3aroTOBOK, MMEKIMMX (GopMy Tela BpalleHus, OOBIYHO pa3MenaroT
TOKapHbIE CTaHKH, a MPU 00pabOTKE MIOCKUX 3arOTOBOK- MPOJIOJIBHO- CTPOTOJIbHBIC
U TpoAoipHO- (pe3epHbie. Ilpu pa3MenieHHMH CTaHKOB HCXOJAT HE TOJBKO U3
OCYIIECTBJICHHUS MPSMOTOYHOCTH JBM)XCHHS 00padaThIBa€MBIX 3arOTOBOK, HO W W3
3(G(HEKTUBHOCTH HCTIOIB30BaHUS TOAKPAHOBBIX IUIOIMIAEH M TPaHCHOPTUPOBKU
CTPYKKH C YEPHOBBIX omepanuii. Kak mpaBuiio, CTaHKH JJIs1 OTAEJIOYHBIX ONepanuit
pacrnoJyiaraloT B KOHEYHOW 4acTH y4dacTKa, 3aBepiiasi mporecc oopaboTku Ha JaHHOM
ydacTke.

B cpemneit wactm ydacTka OOBIYHO pacIoiaraloT Tpymmbl  (HpPEe3epHBIX,
3y00o(pe3epHBbIX W CBEPIWIBHBIX CTAHKOB, TaK KakK JJisi OOJBIIMHCTBA THUITOBBIX

JieTajneil 3T BUIbl 00pabOTKH ABIISIFOTCS TPOMEKYTOUHBIMHU.

HOPAAOK BBIIIOJITHEHUA PABOTbBI

1. OnpenenuTh KOJIMYECTBO CTAHKOB IO OmepanusiM u KodPQHUIIMEHT

3arpy3Kku 000py10BaHUSI.

2. OnpenenuTs KOTMYECTBO OCHOBHBIX M BCIIOMOTATEIHHBIX Pa00UHX
3 [TocTpouTts rpaduk 3arpy3ku 060py10BaHUS.

4, OnpenenuTts I0Naab y4acTKa.

3) Pa3paboTarh mIaHUPOBKY yyacTKa Iexa.
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IHNPUMEP BBIIIOJIHEHUSA PABOTbI:
Hcxonnblie 1aHHbBIE:
Jeranb- Kpyr
Macca-16 xr
Pexxum paboThI- TBYyXCMEHHBIN
['onoBas nporpamma-23500 .

TexXHOTOTU4YECKUH MpoLEecC

No | HaumenoBanue | O0opyaoBaHue T3, | T wr, | Paspsn

o\ | oneparuu MUH | MHUH. | paboThI

1 Tokapnas TokapHo-  BuHTOpe3HbIH  Mog | 26 7,33 |3
16K20

2 ToxkapHas ToxapHo- BUHTOpE3HBIN | 20 5,81 3
Mon.16K20

3 ®pe3epHas BeprtukanbHo- dbpesepHsrii | 16 3,1 3
Mon.6A 1211

4 ®pesepHas BepTukanbHo- ¢bpesepnsrii | 18 526 |3
Mon.6A 1211

OnpeneneHue KOIMYECTBa CTAHKOB M KO3(P(ULIUEHT 3arpy3ku 000py10BaHUS

__ Nrog -Tuix
Cp o Fn-60 (1)

['ne: Nrogp - rogoBasi mporpamMma BbIITyCKa U3/IE€JIHH, IIT.
TWK - TYy4YHO-KaIBKYJSIIMOHHOE BPEMs, MUH
Fp - neiictBUTENbHBIN rOA0BOM (POHA BpeMEHU 0a00ThI 000PYI0BAHUS
=4015 yac
T m-x= T mwt+ Toz/Nsan 2
Nsan =(N - t) /D (3)
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['ne t — koIM4ecTBO JHEHM, HA KOTOPBIX HAJ0 UMETh 3arac JCTaJIeH,
t =5 gHen
®-kosmuyecTBO pabouux AHel B roay, (=260 nuei

Koaddunment 3arpy3ku o00py10BaHus onpeaeseTcs mo hopmyiie:

K3= Cp/Cup 4)

['ne Cp — pacueTHOE KOJMYECTBO 000PYAOBaHUS

Crip - npuHATOE KOJIMYECTBO 000PYI0BaHUS

PacuetHbie JaHHBIC 3aHOCHUM B Ta6m/1uy:

HaunmenoBanue T mr. xon. | KomudyecTtBo 060pynoBaHus Koapdunment
ornepauuu MUWH PacueTnoe [Tpunsaroe 3arpy3Ku
Toxapnas 16K20 | 7,35 0,7 1 0,7
Tokapnas16K20 5,83 0,63 1 0,63
dpesepHas 3,11 0,6 1 0,6

6A12I1

®pezepras6A1211 | 5,28 0,6 1 0,6

OmnpeneneHne KOIMYeCTBa OCHOBHBIX U BCIIOMOTaTeNIbHBIX padounx
OcHoBHbIe padoune: P =Q/Fn (5)
['ne : Q - TpyA0€MKOCTh MPOTPaMMbI B HOPMO- Yacax

Q=N-Tmr (vac) /kH (6)
Ku=1
Fn - neificTBUTENbHBIN TOJI0BOM (POHT BpeMEHHU pabOThl pabounx
Fn = 1860 yacos
WNnu konanuecTBo paboynx MECT U KOJIMYECTBO CMEH
BcnomoratensHbpie paboure MPUHUMAKIOTCS B MPOIEHTAaX OT KOJIWYECTBA OCHOBHBIX
pabouux.

CepuiiHoe npousBoAcTBO- 15%
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MaccoBoe nmpounsBoacTBo- 50%
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[lnan yyactka aJist pacCCMOTPEHHOTO MTPUMeEpa.

BOITPOCHI IJ151 CAMOITPOBEPKH
Kak pacnonraercst o6opyaoBaHue B €TMHIYHOM TPOU3BOJICTBE?
Kak pacnonoraercs 060pyioBaHre B MACCOMOM IIPOU3BOJICTBE

Kaxoe o6opyaoBaHue npuMeHsIETCsl B MACCOBOM IPOU3BO/ICTBE

o & w0 Dnp e

B kakux ciyyasix mpou3BOJUTOCS JA0Tpy3Ka 000pyoBaHus?

JAOMAIIHEE 3ATAHUE

1. 3aKOHYHUTH Oq)OpMJIGHI/Ie 0T4YCTAa I10 MPAKTUYICCKOMY 3aHATUIO

UYro Takoe TakT BblTycKa u3enuii? @opmyiia Juist ONpeAesIeHNs TaKkTa.
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2. TloaroToBUTHCS K cllaye OTYETa MO MPAKTUYECKOMY 3aHATUIO
CXEMA OTYETA
Tema u uenp 3aHITUA
HcxoHble 1aHHbIE
Pacuet o0opynoBanus
Pacuet ko3¢ duininenta 3arpy3ku 000py10BaHUs
PacueT OCHOBHBIX U BCIIOMOTaTEJIbHBIX pabounx
Omnpenenenre MPOU3BOACTBEHHOM TUIOIIA TN
[TocTpouTts Tpaduk 3arpy3xu 060pyI0BaHUS
CoctaBuTh TUIaH ydYacTka OOOpYIOBaHHA C YyKa3aHWEM OCHOBHBIX pPa3MEpOB
pacnoioKeHus: 000pyJOBaHUS.
OTBeThI HA KOHTPOJIbHBIE BOITPOCHI

BBIBOI[BI H IPECAJT0KCHUA
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BAPUAHT 1

Jleranb- mecrepHs

NCXO/JHbBIE JAHHBIE

Tun npon3BoACTBA- CEPUNHBIN

Pexxum paboThI- IBYXCMEHHBIH

['onosas nporpamma-20500 .

TexXHOJIOrn4eCKrii mpo1ecc

Ne | HaumeHnoBaHue O6opynoBanue Tm.3., T Pazpsn
n\n | orepanuu MUH T, | padoThl
MUH.
1 | ABromarHo- TokapHas | TokapHo- BepTHK. | 19 2,9 4
[Tonyasromar 12846
2 I'opuzoHTaNIBHO- IN'opuzoHTaNBHO- 16 0,57 |3
IIPOTSKHAA npotsikHOM 7AS510
3 | Tokapno- TokapHo- BHHTOpPE3HBIH | 12 31 |4
BUHTOPE3HAS 16K20
4 | 3ybopesHas 3y6odpesepnsiii SE32 25 186 |4
S5 | 3yOomieBeHroBanbHas | 3yOOIIEBEHTOBAIbHBIM 32 135 |4
bA714
6 | TokapHo- TokapHo- BHHTOpE3HbIH | 14 3,1 4
BUHTOpPE3HAs 16K20
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BAPUAHT 2

JleTanb- MOBOIOK

Tur mpon3BoaCTBa- CEPUNHBIN

Pexxum paboThI- IBYXCMEHHBIH

['onoBas nporpamma-26000 miT.

TexHOJIOrn4eCcKuii mpouecc

Ne | HaumenoBanue | OGopynoBaHue Tn.3., | T mr, | Pa3psan

n\n | onepamuu MUH MUH. | paboThI

1 | TokapnHas ToxapHo- BUHTOPE3HBIH | 27 842 |3
16K20

2 | TokapHas ToxkapHo- BUHTOpPE3HBIH | 18 2,23 |3
16K20

3 | TokapHas ToxapHo- BUHTOpPE3HBIN | 16 2,4 3
16K20

4 Pacrounas KoopaunatHo- pacrouHnoii | 28 21,6 3
26K20

5 | Tokaphas ToxapHo- BUHTOpE3HBIH | 18 239 |3
16K20

6 | TokapHnas ToxkapHo- BUHTOPE3HBIH | 16 421 |3
16K20

7 | HlmudosanpHas | KpyrionmmdoBaabHbIMA 12 348 |4
3b161

8 | Tokapuas ToxapHo- BUHTOPE3HBIH | 28 118 |3
16K20
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BAPUAHT 3

Jleranb- poTrop BenyLui

Tur mpon3BoaCTBa- CEPUNHBIN

Pexxum paboThI- IBYXCMEHHBIH

['onoBas nporpamma-28000 miT.

TexHOJIOrn4eCcKuii mpouecc

Ne | HaumeHnoBaHue O6opynoBanue Tos., | T Pazpsin
n\n | onepamuu MUH | IOT, | paboThI
MUH.
1 | ®pesepHo- ®dpesepHo-1ieHTp. MP-73 | 22 1,5 3
[ICHTPOBAJIbHAS
2 | TokapHo- TokapHo- BUHTOpe3HbIH | 18 6,8 3
BUHTOPE3HAs 16K20
3 | 3ybodpesepnas 3yb6odpesepunie SE32 21 6 4
4 | [lputupounas [IpuTHpouHbIii st | 18 1,2 3
1EeHTpOB 3922
5 | Topuenuudonanbhas | TopuenuindoBanbHbIN 18 92 |4
3T161
6 3yOormeBUHTOBaNIbHAS | 3yOOIIEBUHT OBAIBHBIN 25 11,3 |4
5B833
7 | lImoHoOYHO- [lImorouHno- ¢pe3epHsiii | 14 4,5 3
dbpesepHas 692A
8 | CepnuibHas CepmunbHbiidi 2H112 12 25 |3
9 | Topuenumudonanbuas | ToprenumdoBaabHBINA 33 98 |5
3T161
10 | Cynepdunnmrnas Cyneppunumnsiii 38706 | 17 35 |5
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BAPUAHT 4

Jerane- kopiyc

Tur mpon3BoaCTBa- CEPUNHBIN
Pexxum paboThI- IBYXCMEHHBIH
['onoBas nmporpamma-2700 mmt.

TexHOJIOrn4eCcKuii mpouecc

Ne | Haumenosanue | O6opyioBanue Tn.3., | T mwmr, | Pa3psng

n\n | oneparuu MUH MUH. | paboThI

1 | TokapHas ToxkapHo- BUHTOPE3HBIN | 25 8,7 3
16K20

2 | TokapHas ToxapHo- BUHTOPE3HBIN | 23 6,9 3
16K20

3 Pacrounas KoopaunaTtHo- pactouH. | 18 0,81 3
B450A

4 | TokapHas ToxapHo- BUHTOpE3HBIH | 20 386 |3
16K20

5 | Tokapnas ToxapHo- BUHTOPE3HBIN | 22 11,89 |3
16K20

6 | ®pesepHas BeprukaneHo- Qpesepnsbiii | 18 7,88 |3
6111311

7 | ToxapHas TokapHo-  BUHTOpe3HBIH | 18 461 |3
16K20

8 CeepmuiibHast | PagmansHo- cBepiibHBIN | 11 0,89 3
2HS55
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JIABOPATOPHAS PABOTANe1

Tema: IIpoexkTpoBaHKe ONEPALUH, BLINOJHIEMOI HA TOKAPHOM CTaHKe ¢
qIry.

HpO}IOJ’I)KI/ITeJ'IBHOCTb 3aHsATHSA: 2 yaca

Hear 3ansitusa: IlpuoOpereHne HaBBIKOB B pa3pabOTKE U COCTaBJICHUHU
TEXHOJIOTUYECKOTO0 MaplipyTa TOKapHOW 00paboTrku pgeranmu «Bam» U B
ONpeACICHUN PEKUMOB pe3aHus sl TokapHoro cranka ¢ YITY. O3HakoMHUThCS C
IpUHITUTIAMU paOOThI U HaNaAKOW TokapHoro ctanka ¢ UITY monemun 16K20D3C5

MATEPHUAJIBHOE OBECIIEYEHHE

1. IIpopaboraHHbIii yepTex AeTanu «Bam» ¢ IPOCTAaHOBKOW pa3MEepoOB OT OJIHOU
0a3bl.

HcxoaHbple TaHHBIE 1O 3arOTOBKE, MAaTEPUAIy, KPEIUIEHUIO 3arOTOBKH.
Texnnueckas xapakrepuctuka cranka mozaenu 16K20P3C5

HopmaTtuBHO- cripaBo4Hast IuTeparypa

UeprexHble IPUHAIIECKHOCTU

ook wh

MUKpOKAIBKYJISITOPHI.

YKa3zaHusi Ha TOT TEOPETHYECKUI MaTePHAJI, KOTOPBIH 10JIKEeH ObITh
npopadoTaH NPU NOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Nel.

1. be3bszpiunbiii, B.®. OCHOBBI TEXHOJOTMM MAIIMHOCTPOECHHUS:
Y4eOHUK JIJIs1 BY30B [DJEKTPOHHBINA pecypc] : yued. — DNeKTpoH. gaH. — MocKBa:
MammHocTpoeHue, 2018. — 598 C. — Pexxum JIOCTyIA:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. ITectroB C.II. IIpoekTHpOBaHME TEXHOJIOTUYECKUX IPOLIECCOB
oOpaboTku paetaneit Ha ctankax ¢ UIIY: Yuebnoe mocobme. — Yensounck: M3m.
IOYpI'Y, 2000. — 66 c.

3. ABepuenkoB B.U. «IIpoekTupoBaHHe TEXHOJOTHMYECKUX MPOLIECCOB

o0OpaboTtku Ha ctankax ¢ UITY» : yue6. mocobue/ B. M. ABepuenkos. - bpsuck: U3a-
Bo bBUTM, 1984. - 84 c.

4. Hopwmatussl pexxuMoB pezanus npu padote Ha crankax ¢ UITY, 1985
, 9acTh 1

HOPAIOK BBIITIOJTHEHUSA PABOTbBI

1. Paccmotpers yepTex (3CKU3) AeTaliu, MPOaHATU3UPOBATH KOHCTPYKIIUIO
JEThJIM U THUIl MPOU3BOACTBA. YCTAaHOBUTH BUJl U CIIOCOO TMOJYUYEHHUs 3arOTOBKH, €
pa3Mephbl, ONPEACIIUTh MPUITYCKU M0J1 00pabOTKYy.
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2. ObocHoBaTh BHIOOP TOKAPHOW OOPAOOTKH C MCIIOJIB30BAHMEM CTAaHKA C
YITY u TexHoJOrHYecKHuX 0a3.

3. M3yuuTh MO COpaBOYHMKAM MU MO PACCMATPUBAEMOMY IMPUMEPY CXEMBbI
HaJIaJI0K Ha 00pabOTKy BaJIOB HAa TOKApHBIX cTaHkax ¢ UITY

4, BriOpate 000pyIOBaHHE, TEXHOJOTMYECKYI0 OCHACTKY, PpEeXYIIHH,
KOHTPOJIbHO- U3MEPUTENIbHBIN U BCIIOMOraTEIbHbI HHCTPYMEHT.

S. Pa3paboTtath conepxkanue onepamuu Tokapuoi ¢ UITY.

6. BBIMONHUTE CcXeMy HalagKu TOKapHoro cranka c¢ YIIY Ha

pa3padaTbIBAEMYIO TEXHOJIOTMYECKYIO ONEPaLUIO.
7. OnpenenuTs peXKUMBbI PE3aHHs IO KaXKIOMY U3 IEPEXOJ0B, C PACUETOM
OCHOBHOT'O TEXHOJIOTMYECKOT'0 BPEMEHH T10 TIEPEX0/1aM U B 1I€JIOM Ha BCIO OTNIEPALIHIO.
8. 3anoJIHUTh MAapUIPYTHYIO, ONEPALMOHHO- TEXHOJOTHMYECKYIO KapThl U
KapTy 3CKU30B Ha pa3pabOTaHHYIO onepainuio Tokapuyto ¢ UITY.

BOITPOCHI IJ1s1 CAMOITIPOBEPKHA

3aroToBKM IMIPUMEHSIEMBIE JJIsI TOKAPHBIX CTaHKOB ¢ YITY

CucreMbl KOOpAUHAT JJIs1 TOKapHOTO cTaHka ¢ YITY

[TpucnocoGnenust st KperieHus: 3aroTOBOK.

Oco0eHHOCTH KOHCTPYKIIMH PE3L0B JJIsl TOKapHbIX cTaHKoB ¢ UITY.
TexHonOTHYECKHE OCOOEHHOCTH TOKapHOH 00paboTku Ha cTankax ¢ YITY

o0k whE

TunoBsie CXEMbI TPOCKTOPHUIA HHCTPYMEHTA.

7. OcobeHHOCTH BBIOOpa peXMMa pe3aHusl MpU TOKaApHOU 00paboTke Ha
cra"kax ¢ UIlY

8. TumoBbIe CXeMBI TPOSKTOPUI HHCTPYMEHTA.

Q. Oco0OeHHOCTH BBIOOpa pexuMa pe3aHusl MPU TOKapHON 00paboTke Ha
crankax ¢ UITY.

JIOMAILHEE 3AJIAHUE

1. 3akoHuuTH OpOpMIIEHHE OTUETA IO JabOpaTOPHOH paboTe
2. IloAroToBUTHCS K Caye OTYETAa MO JAHHOMY MPAKTHUECKOMY 3aHSTHIO.
3. IIpopabotats moBTOpHO TeMy: «TokapHas o6padoTka Ha ctankax ¢ UITY»

CXEMA OTYETA
Tema: IIpoexTrpoBanue onepanuy, BEIIOJHAEMON HA TOKapHOM cTaHke ¢ YIIY.

Heanb 3ansaTus: [IpuobpereHrne HaBHIKOB B pa3padOTKE U COCTABIIEHUU
TEXHOJIOTMYECKOI0 MaplIpyTa TOKapHOU 00paboTku aertanu «Baim» u B
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ONPEAECIEHUN PEXKUMOB pe3aHus 11l TokapHoro cranka ¢ UITY. O3nakoMuThes €
IpUHIMIAMU pabOThl U HanaaKoi TokapHoro ctanka ¢ YITY monenu 16K20D3C5

MATEPHUAJIBHOE OBECIIEYEHHE

1. IIpopaboranHbIil yepTex AeTanH «Bam ¢ mpocTaHOBKOM pa3MepoB OT OJTHOU
0a3bl.

HcxonHble TaHHBIE IO 3arOTOBKE , MATEPHUAIY, KPEIUIEHUIO 3arOTOBKH
Texnnueckas xapakrepuctuka cranka mozaenu 16K20P3C5

HopmaTtuBHO- cripaBo4Hast uTeparypa

UepTrexHble MPUHAIIECKHOCTU

o Ok Wi

MUKpOKAIBKYJISITOPHI.

BBITTIOJJHEHUME ITYHKTOB 3AJIAHUS K JABOPATOPHOM PABOTE
COI'JTACHO IIOPAAKA BBIITOJIHEHWA PABOTDI.

MPUMEP BBIIIOJTHEHUSA JJABOPATOPHOM PABOTBHI Nel

Hcxoanbie 1aHHBIE:

Oo6pabaTeiBaeMmas geTanb- «Banuk pe3p00Boi» (repepadoTaHHBIN YEPTEK C
MIPOCTAHOBKOM pa3MepoB OT JJaHHOM 0a3bl, JaH Ha pUcyHKe). MaTtepuan — crainb 45,
G B- 75 krc/ mm. 3arotoBka — mpokat @ 70 MM 00bI4HOM TouHOCTH, |= 115MM.
[Mpunyck Ha noapesanue Topua h =3 mm. Cranok mozaenu 16K20D3CS.

Kpernenue 3aroToBku B TPEXKYJIaUKOBOM CAMOLIEHTPYIOLIEMCSI TATPOHE C
yIOpPOM B YCTYIT PACTOYEHHBIX KYJIa4yKOB.

Ha3znauaeM TexHOIOTHYECKUI MapiIpyT TOKApHOU 00pabOTKH.

[MEPEXO/IbI:
1. Y CTaHOBUTH, 3aKPETIUTh U CHATH 3aTOTOBKY.
2. [Togpe3ats Topen HauepHo B pazmep 113 mm.J{na nepexonos 2 u 4 pesen

(BcTaBKa) MPOXOAHON YHOPHBIN TpexrpanHblil ¢ miuactunkor TS K10 AP-714

3. [Toapesars Toper] HauucTo B pazmep 112 MM 1 06TOUNTH (hacky 2x45.
Jlns mepexoioB 3 u 5 pesernr (BCTaBKa) KOHTYPHBIN YIOPHBIN € TTapajuiesiorpaMHOi
nactuakoit T15 K6
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4. Tounts Mo Bepxy @24, konyc ¢ P30 Ha
?40. p40u paguycHble epexoAbl HAYEPHO C OCTaBJ€eHHEM MPUIYyCKa HA YUCTOBYIO Of
o. Touuts no Bepxy P24, konyc ¢ $30 na $40. P40_, 11 paguycHbIe
nepexobl HAYUCTO.
6. [IpoTaunTh KaHABKY MIUPUHOK B= 3 MM A0 22 MM B pazmep 80 MM OT
neBoro topua. Pesen (BcraBka) npope3noi T15K6, B= 3 mwm.
7. Hapeszatb pe3p0y M24x1,5 na niuny 29 mm. Pesen (BctaBka) pe3b00BOM
T15 K6 AP-704.
70-24=46 Mm:2=23 MM

5 yux4 MM = 20 MM

qepH.{l y4.X 2ZMM = 2 MM

— {1 y4.X 1MM = 1MM

METOAUYECKHE PEKOMEHJIAIIUU IIO TABJIMYHOMY HA3ZHAYEHHIO
PEKUMOB PE3AHUS TP TOYEHUMN.

1.0npenesieHue riayOuHbI pe3aHus, MM.

— mpu nojipe3ke topua:t=h, MM

o D-d
- IPU TOYEHNHN HWJINHIPUYECKUX IOBEPXHOCTEN : , t:T MM

I'ne
D — nuameTp 3aroToBKH, MM
d - TmameTp neranu, MM

2.0npenesieHne NOAaA4YM HA 000POT 3arOTOBKH MM/ 00.
So=S;i - Ks (1)
rae SO — TabaryHOe 3Ha4YeHue moaauu, Mm/o0 [J14 c.5 kapra 21]
[J14 ¢ 18 kapra 30]
Ks - monpaBounsie koddummenTsl Ha onady|[ JI4 ¢ 6 kapra 21]

[ J14 ¢.19 kapra 30]

OmnpenaereHrne CKOPOCTH pe3anus, M\MUH
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Vp=Vi- Ky, M/ MuH (2)
Vi - TabaryHOE 3HAYeHUE CKOPOCTH pe3BHUs, M/MuH[ JI4, ¢.22 xapra 32]

Kv - monpaBouHbie KOAPPHUIIMEHTHI Ha CKOPOCTh pe3anus [ JI4 ¢. 23 kapra 32]

Ol'IpGI[CJICHI/Ie YaCTOTHI BpalllCHUA IIITMHACIIA, N, MHH-1

1000-Vp
np=——0—, MuH- (3)

KoppekTtupoBka pacdyeTHOM 4YacTOThl BpallCHHWS [NUHAKISA 1O IAachopTy
CTaHKa: N, — Ny, T.C. ONPE/CICHNUC ACHCTBUTCIBHON YaCTOTHI BPAIICHUSI IITTHH/ICIIS.

OmnpenesicHre ASHCTBUTEIBLHON CKOPOCTH pe3anusi, M\MuH.

mD'n
Vs = 2 =, MM/MHH (4)
1000

OmnpeaeneHue CKOpocTu moaauu, Vs MM/ MUH
Vs = S0 - ny, M\Muu (5)
[IpoBepka yCTaHOBIICHHBIX PEKUMOB PE3aHUS
Np < Nun
Np - momHOCTH pe3anust, KBT [ JI4 ¢. 24 xapta 33]
Nun - MmomHoCTh mmuHAeHs, KBT
Numn = Nag -, kBT (7)

N3p - MOIIHOCTH JJIEKTPOJABHUIaTENs TOKapHoro cranka c¢ UYIIY wmog.
16K20P3C5; Nag = 11kBT

N- K.IL1. cradka (= 0,85)
Nun =11 0,85=9,35 kBt

OrnpenesieHUEe OCHOBHOI'O TEXHOJIOTHMYECKOTO BPEMEHM Ha MEPeXoj/ibl TOKAPHOMU
onepanuu ¢ YITY

L .
TOH—E'l—,MI/IH (8)
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I'me L - oyt mpoxoaa UHCTPYMEHTA, MM
L=y+1+A, Mm

['ne y + A — Bpe3zanue u nepeder UHCTpYMEHTa, MM
y+ A=5..6 MM

| - nuna oOpabaTeiBaeMOl TOBEPXHOCTH, MM

[ - KOJINYECTBO IPOXOJ0B

OmnpenensieM pe:kUMBbI pe3aHus 0 BCeM MepexoaaM onepannu Tokapuoi ¢ YITY
Ilepexon 2 Iloape3ats TOpen HaYepHO B pazmep 113 mm

t=2 Mm
S0=S1-ks=0,75- 1- 1 -0,7=0,53 mm/00
Vp=V1k=82-1-1-1251,2=123 m/mMuH
.
n, — Ny (0 macnopry cranka ny=500 mun-1)
T:D'ng 3.14-70-500

Vs = = 110 m/MuH
1000 1000

Vs = S0 - ny3= 0,53 -500 =265 mm/MuH
Np = 4,9 kBT , Nmun=9,35 kBrt, T.e Np < Nmn pexumsl pe3aHus

O N o g bk wWwbdhPE

OIITUMAJIbHBI
L 40

9. Ton=—-i=—-1=0,15 mun.
Vs 265

Ilepexon 3 Iloape3ats Topen Ha4YuCTO B pazmep 112 mm

Vs = S0 - ny3= 0,47 -800 =376 mm/MuH
Np=5,8 kBT 1.e Np < Numn pexxuMbl pe3aHusi ONTUMAaJIbHbI

1. t=1Mm

2. So0=S1-ks=0,41- 1=0,41mm/06

3. Vp=V1k=94-1 -154-1,25-1,2=217 m/mMunu
1000-Vp  1000-217

4. my =——> = ——— =987 mun-!

5. n, — ny (Mo nacnopTy craHka ny=800 MuH-1)

6. Vs = =200 _ 31*799%0_ 176 v/vun
1000 1000

7.

8.
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9.

T on =£'i:ﬂ'120,11MI/IH.
Vs 376

Ilepexon 4 Touuts moBepxy @24, konyc P30 Ha P40 1 paguyCHBIC TEPEXOIbI

HaYHUCTO C OCTABJICHHUCM IIPHUITYCKA HAa YHUCTOBYIO 06pa60TKy.

1

2
3
4
5.
6
7
8
9

© 0oN o Ok wWwbhe

t=4mm (i=5)
So=S1- ks= 0,65+ 1-1-0.7 =0,46MMm/06

. Vp=V1k=77-1 -1-1,25=96 m/Mun

_1000-Vp __ 1000-96p

P @wD 31470

N, — Ny (110 Macnopry cranka ny=400 mun-1)
wDng _ 3.1470-400_

=437 mun-t

. Vs = = = 88 m/MuH

1000 1000

. Vs = S0 - ny3= 0,46 -400 =184 mm/MuH
. Np=4.9xBT 1.e Np < Nuwn pexumbl pe3aHusi ONTUMAIbHbI

L ._ 68

. Ton=—+i=—"-5=1,85 mun.

Vs = 184

t=2mm (i=1)

S0=S1- ks=0,75- 1-1-0.7 =0,53mm/00
Vp=V1k=82-1 -1-1,25=102.5 m/mun
= eIt
Ny, — Ny (110 Macnopry cranka ny=400 mun-1)

TD'ng 3.14-70-400_

Vs = = = 88 M/MuH
1000 1000

Vs = S0 - ny3= 0,53 -400 =212 mm/MuH
Np=4.1kBT 1.e Np < Numn pexxuMbl pe3aHusi ONTUMAJIbHbI

Ton=£-i=ﬁ-1=0,46MHH.

Vs 212

Ilepexox 5 Touuts moBepxy , koHyc 30 Ha 4001 ¥ paguyCHbIE MEPEXOMAbI

HA4YuCTO

t=1 mm
S0=S1- k= 0,47- 1 =0,47mm/00
Vp=V1k=94-1 -154-1,25=181 m/mMuu
R
Ny, — Ny (110 Macnopry cranka ny=800 mun-1)
wDny _ 3.1470-800_

Vs = = =176 m/MuH
1000 1000
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7. Vs = S0 -nyz=0,47 -800 =376 mM/MuH

8. Np=5,8 kBT 1.e Np < Num pexxuMbl pe3aHusi ONTUMAaJIbHbI

9. Tom=—-i=22.1=0,26 MuH.
Vs 376

Ilepexox 6 IIporounts KaHaBKy mMpuHOU =3 MM 10 22MM B p-p 80 MM OT
JIEBOTO TOpLA
1. t=3 MM
. S0=S1-k=0,75- 1-1-0.7=0,085mm/06 [ JI4, c.17 xapta 29]
. Vp=V1k=121-1-1 -1,5-1,1=153 m/mun [ JI4, c.64 kapra 50]

__ 1000-Vp _ 1000-153p ~2030 -t
p 1D 3.14-24

2
3
4
5. n, — ny (o nacnopTy craHka ny=1400 mun-1)
6
7
8
9

mDn 3.14:24-1400
. Vs = 9 — = 105.5 m/Mun
1000 1000

. Vs =S50 -ny3=0,53 -1400 =119 mm/Mun
. Np=2.9«xBT 1.e Np < Nuwmn pexumbl pe3aHusi ONTUMAJIbHbI

. TOHZL'i_i'lzo,O:BMI/IH.

Vs = 119

Ilepexon 7 Hapesats pe3ndby M24x 1,5 nHa anune = 29 Mmm
1. So =P=1.5 mm/06

2. Vp==118 m/mun
_1000-Vp _ 1000-118p _ 1

3. mp = mD 31424 =1566 vun
4. n, — ny (10 Macnopry cranka ny=1400 Mun-1)
5 Vg = TPMa _ 314241400 40

' 1000 1000 '
6. Vs = S0 -nyz=1,5-1400 =2100 mm/mMuH
7. Np=29«xBT 1.e Np < Numn pexxuMbl pe3aHusi ONTHUMAIbHBI
8. T om =£'i:£'4:0,07MI/IH.

Vs 2100

OnpeneanTs cyMMapHoOe TEXHOJIOTHYECKOE BpeMsl HA Onepaiuio
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
IIpono/ukuTeIbLHOCTH PadoOTHI: 2 Yaca
Tema: [IpoekTHpOBaHMeE ONlEPALIMHU, BHINIOJHIEMOH HA CBEPJIMJIbLHOM cTaHke ¢ UITY

Heapb padoTbi: O3HAKOMUTBCS ¢ OCOOEHHOCTSIMU HOPMUPOBAHUSI U MTOJTyUYEHHUS TPAKTUUECKUX
HAaBBIKOB IIPY pacyeTe HOPM BPEMEHU Ha OIlepaluio cBepiiniapHyto ¢ UITY.

MaTepna.m,Hoe H JOKYMCHTAIITUOHHOE o0ecmeueHue:

1. WHcTpykuus 110 BBIIIOJIHEHUIO PaOOThI

2. DCKH3 IeTau

3. TlacmopTHbIe TaHHBIC CBepIHILHOTO cTanka ¢ UITY momenu 2P135@2.

4. Kanpkynarop.
YKA3AHUSI HA TOT TEOPETHYECKHMH MATEPHUAJI, KOTOPBIA
JOJIKEH BbITH INPOPABOTAH PN HOAT'OTOBKE K
JABOPATOPHOM PABOTE Ne2.

1. be3bsa3biunbiii, B.®. OCHOBbI TEXHOJOTMHM MAIIMHOCTPOCHMUS:
y4eOHUK JJis1 BY30B [DJIEKTpOHHBIN pecypc] : yued. — DeKTpoH. AaH. — Mocksa:
MamuHocTpoeHue, 2018. — 598 C. — Pexum JOCTyMa:
https://e.lanbook.com/book/37005. — 3aru. ¢ skpaHa.

2. CunantheBa H.A. «TexHuueckoe HOPMHpPOBaHUE Tpylda B
MaIHOCTpoeHun», M., 1986r.

3. OO0uIeMalMHOCTPOUTENBHBIE HOPMATUBBl BPEMEHU U PEKHUMOB

pe3aHus s HOpMUpOBaHus pador , 4. 1| Dxkonomuka, 1990 r.

BBIITIOJITHEHUE PABOTbDI
HcxoaHble JaHHBIE:
JleTans:
Bup 3aroroBku:
Marepuan 3aroToBKu: I'oCT

Macca 3arotoBku ms= Kl

Crioco0 yCTaHOBKHU Y 3aKPETICHUS 3aTOTOBKH:

Yucno aeraneii B naptuu :Ng= 100 mmit.
OO6miee KOIUYECTBO NEPEX0I0B onepanuu N=
OCHOBHOE TEXHOJIOTUYECKOE BPEMS Ha ONepaluio cBepiaibHyto ¢ UITY.

To= MUH
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1. Onmnpenejienne MAIIMHHO- BCIOMOraTeJbHOI0 BpeMeHH HAa OMNEPAIHIO
cBepaniabHylo ¢ UITY:
TmB= TmB1t+TmB2+TMB3, MUH (1)
I'ne
TwmB1- BpeMs Ha OJTHOBPEMEHHOE YCKOPEHHUE TIEpeMEIIeHUe pabourx OPraHOB CTaHKA
IO OCSIM X U Y; MUH.
TwMB,- Bpemst Ha MMOABOJ] MHCTPYMEHTA B 30HY PE3aHUs 110 OCH Z, MUH.

TMB3- BpeMsi yCTAaHOBOYHOE, MHH.

Twmei= 0,03* (n+1)+..., Mmun (2)
['71e n- KOJMYECTBO MEPEXO/I0B, BHIMOIHICMbIX OHUM HHCTPYMEHTOM
Twmeo= 0,03* n+..., MuH 3)
Twmss= 0,1*N, mun 4)

['me N- o01iee KOIMUECTBO IEPEXO0B OIEpaIiu.

2.0npenesienne BpeMeHHM IUKJIA ABTOMATHYECKOW PpadoThl CTAaHKA MO

nporpamMme:

Tua=To+TwMmB, MUH 5)

I'ne To- OCHOBHOE TEXHOJIOrMYECKOE BpEMs Ha CBEPIMIIbHYI0 onepaunto ¢ UIIY, mun

3. Onpenesnenue BO3MOKHOCTH MHOTOCTAHOYHOTO 00C/Ty:KMBAHUSI:

_ Toa
Sm = (TBy+1 +1) * Kds, e1 (6)

['me

TBy — BcromoraTelibHOS BpeMsl Ha YCTAaHOBKY M 3aKpEIUICHHE 3aroTOBKH, MUH [4.2
kapTa 13 ¢.76...78]

K03 - xoaddunment nopmanbHoii 3aHsToctr. st cepuiinoro npousBojacTBa Ko3 =

0,85
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[Ipunumaem SM < 3 cTaHKa.

4, Onpezle.ﬂelme BCIIOMOT'aTE€JIbHOTO BPEMEHM. Ha MEPEKPLIBAEMOI0

BpeMeHeM aBTOMATHYECKOii pa0oThl CTAHKA:

Te=TBy+TBO+TBU3M, MHH (7)

['me

TBy- BcrioMoraTeiabHOE BpEMsI Ha YCTAHOBKY U 3aKPEIJICHHUE 3aTOTOBKHU , MUH.

[4.2, xapTa 13, ¢ 76...78]

TBom — BcioMorareIbHOE BpeMsl CBSI3aHHOE ¢ oneparueii, MuH [4.2, kapta 14 ¢. 79]
Tu3Mm- BCrioMoraTelnbHOE BpeMsi , ¢ KOHTPOJIbHBIMH H3MepeHusimu [4.2 kapta 15 ¢
84...89]

Teuzm= T uzm™*i, Mmun (8)

['1ie 1- KoNMMUeCTBO OTBEPCTUI OAMHAKOBOM TPYTIIIHL.

5. Omnpenesienre MITYYHOT0 BpeMEeHH

a opr+a tex+aoTJ
Turr= (Tua+Te+Ke)* (1+ 222 100 ), MUH 9)
I'ne
KB - ko3 puimenT BcnomoratenbHOro BpeMeHu KB=1
a opr, - Yo OT OINEPAaTUBHOIO BPEMEHU COOTBETCTBEHHO HA OpraHU3allMOHHOE |,

TEXHOJIOTHYECKOE 00CTyKMBaHHE paboUero MecTa M Ha OTABIX JIMYHbIE HAJTOOHOCTH
UCTIOTHUTEIIA.

a opr, a Tcx-[ 4.2, kapra 17, ¢. 91]

a o~ [4.2.x kapta 18 , c. 93]
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6.Or[pezle.11eHne MNOATrOTOBUTEJIbHO- 3AKJIIOYUTC/ILHOI0O BPEMCHHA:

Toz= T3+ Tn32+Tnss (10)
I'ne
Tn31- Bpemsi Ha OpraHU3alMOHHYIO0 OJITOTOBKY, MUH
T3z — BpeMst Ha HanaJAKy CTaHKa, IPUCTIOCOOJIeHUi, nHCTpyMeHTa u [1Y; mun
[ 4.2, xkapTa 24, c100]
Tn33 = Tmit- BpeMs Ha mpoOHYyI0 00pabOTKy J1eTaiu, MUH

7. OnpenesieHre MITYYHO-KAJIbKYJIAIMOHHOTO0 BPEMEHMN:

Tmk=Tmrt+ %, MUH (11)

I'ne

no — gucino neraner B naptun; nd = 100 mTyk
BOITPOCHI IS CAMOITPOBEPKHA

1.0cob6eHHOCTH MPUMEHSIEMBIX TPUCTIOCOOJIEHUI JIJIs1 KPEIJIEHUs! 3ar0TOBOK Ha
CBEPJIMJIbHBIX cTaHKax ¢ UITY

2. OCcOOEHHOCTH MPUMEHSAEMBIX PEKYIIMX WHCTPYMEHTOB, MPUMEHSEMbBIX Ha
CBEPJIMJIbHBIX cTaHKax ¢ UITY

3. Kakme naBa BapuaHTa mNOCIEAOBATEIHHOCTH MEPEXOJIOB CBEPIUIBLHOU
OIMepaIu Bbl 3HAETE?

4. KakoBo OCHOBHOE Ha3HAaY€HUE MPEIBAPUTEIBHOTO LIEHTPUPOBAHUS
OTBEpPCTHUH CBEPIIMIIBHOM onepaunu ¢ UITY.

5. Kakue oTBepcTusi (MEHbILIEr0 WM OOOJBIIET0 JAUaMeTpa)oOpadaThiBalOT B
MEPBYIO OYeEpEn?

6.Kakune MHOTO niepexoiHple TEXHOJIOTMYECKNE TIEPEXO0/Ibl BBl 3HAETE?

7. IlyTy mOBBIIIIEHUS! IPOU3BOJUTEIBHOCTU TPYAa U CTOMKOCTH UHCTPYMEHTOB

pu paboTe Ha cBepIMIIbHOM cTaHke ¢ UITY.
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JABOPATOPHAS PABOTANe3
IIpoaoKUTEIbHOCTD 3aHATHS :2 Yaca

Tema: IlpoexTupoBanue 3y00¢pe3epHoii onepanuu

Heap 3anaTusi: O3HAKOMUTHCS C METOATHKON MPOEKTUPOBAHMS 3yOo(pe3epHOn
olnepalud U € MOPSAKOM O(OPMIEHHS ONEPALMOHHO- TEXHOJIOTMYECKON KapThl
MEXaHU4EeCKON 00pabOTKH.

MATEPUAJ/IBHOE OBECIIEYEHHE :

1. JlanHble 0 AeTanu wik pabouuii yepTex 00pabdaThiBaeMOM J1eTalH.

2. JlanHbpie O 3aroToBKe(BUI, CIMOCOO TMOJYYEHHUS, Macca) WIH YepTex
3arOTOBKH.

3. MapmipyTHBIH TEXHOJIOTHYECKHUH TTporiecc 00pabOTKU 3aJaHHOMN ACTaH

4. JlanHbIE O XapakTepe onepauuy (YEpHOBAs, YACTOBAs, LIEPOXOBATOCT,
CTETIeHb TOYHOCTH, THII MPOU3BOJICTBA U pa3Mep NapTuu o0padaThIBAEMBbIX JeTaleit).

S. [Tacmopra u karamoru 3y0000pabaThIBalOIINX CTAHKOB.

6. Crannaptbl Ha PEXKYILINH, KOHTPOJIBHO- VU3MEPUTEIIbHBIN,
BCIIOMOT'aTEJIbHbI HHCTPYMEHT U CTAHOYHBIE MPUCITIOCOOIEHUS.

7. brnaHk onepanuMoHHO- TEXHOJOTMYECKOM KapThl HAa MEXaHUYECKYIO
00paboTKy AeTau.

8. W3meputenbHble  MHCTPYMEHTHI-  (HAa3HAYalOTCS MO  YKa3aHUIO
PYKOBOJMTEIS).

Q. UeprexkHble MPUHAICKHOCTU- JIMHEWKA, TPEYTOJIbHUK, LIUPKYIb U ..

VKA3BAHHUS HA TOT TEOPETHUYECKHUM MATEPHUAJI, KOTOPBIA
JOJIZKEH bBbITb ITPOPABOTAH HPU INOAT'OTOBKE K
JABOPATOPHOM PABOTE Ne3.

1. besbsaspiunbiii, B.®D. OCHOBBI TEXHOJOTHMH MAIIUHOCTPOCHMS:
Y4EOHUK JIJIsl BY30B [DIEKTPOHHBINA pecypc] : yued. — DIeKTpoH. AaH. — MocKBa:
MamuHocTpoenue, 2018. — 598 C. — Pexum JOCTyMa:
https://e.lanbook.com/book/37005. — 3aru1. ¢ skpaHa.

2. O6pabotka wmetamioB pe3anueMm. CrpaBoyHUK TexHosora. Ilox
penakuueit I'.A.MonaxoBa. M. «Mammnoctpoenue» 1974 r.

3. CnopaBouyHMK TexHojJora- mamuHoctpourtens. T.1  wu3g.  3-e
nepepaboTaHHOE o/ pen. I'.A.Kocwunogo, P.K.Muepsikona. M.
«MammHocTpoenue» 1972

4. ChopaBoyHMK  TEXHOJIOTa-  MAIIMHOCTpOWTENsA,  T.2  u3a.3
nepepadoranHoe noxa pea. A.H. Manosa, M., 1972.

o. OO0ueMalMHOCTPOUTENBHBIE HOPMATUBBI PEKUMOB pPE3aHMs IS

TEXHOJIOTHYECKOTO HOPMHUPOBAaHMS pabOT HAa METAI0O pEeXYyIMUX CTaHKax.
3y0ope3Hbie, TOPU3OHTAIBHO- PACTOYHBIC, PE3hOOHAKATHBIC M OTPE3HBIC CTaHKH,
M.,1974.
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6. OO01eMaIMHOCTPOUTENbHBIE HOpMaTuBbl BpeMeHu ([ns maHHOrO
THUIIA IPOU3BOJICTBA).

7. B.B./lannnescknii. TexHonorns MamuHOCTpoeHus, M., »Beicmas
mKoJay, 1977

OBIIIUE M TEOPETUYECKHE TIOJIOXEHUS IIO TEME
JIABOPATOPHOM PABOTBI.

Br16op mMeTonma 06paboTku 3y09aThIX KOJIEC HAXOTUTCS B HEMOCPEICTBEHHOU
3aBHCUMOCTH OT YCTaHOBJICHHOW HOPMBI TOYHOCTH Pa3IMYHBIX UX DJIEMEHTOB, a TaK
K€ OT OCHOBHBIX TPeOOBaHMUI K MepeayaM B IMPOIECCe IKCITyaTallHH.

3yOuarbie Kojeca 00pabaThIBalOT Ha Pa3HOOOPa3HBIX 3y0000PadaTHIBAIOIITHX
crankax. 3yObsl Ha KoJiecaX Hape3aloT ABYMS CIIOCOOAMU: HAKaThIBAEM U OOKATKOM.
3yOoHape3aHue CIOcOOOM KONMUPOBAHUS MOXHO HCIOJIHHUTH: IMOCIEIOBATEIbHBIM
Hape3aHueM KaKJ0ro 3y0a KoJjieca MOAYJIbHOW AUCKOBOM WM MaJIbIIEBON Ppe3oit Ha
YHUBEpPCAIbHOM (PE3EPHOM CTaHKE, OJIHOBPEMEHHO JOJIOJIEHMEM BceX 3yObeB
KoJeca, OJHOBPEMEHHBIM TMPOTSATUBAHUEM BCEX 3yObeB KOJeca, KpPYyroBbIM
npotsiruBareM. Croco®d KOMMPOBaHWS TPUMEHSETCS TJIABHBIM 00pa3oM TipH
W3TOTOBIICHUU 3y0YaThIX KOJIEC HEBBICOKON TOYHOCTH.

CoBpeMEHHBIM, TOYHBIM W TPOU3BOJAMUTEIBHBIM CIOCOOOM H3TOTOBJICHUS
3yOuaThIX KOJIEC SBIIETCS Hape3aHHe 3yObeB MO crocoOy OOKAaTKu dYepBIYHOU
bpe30it, KPyrapM A0J0SKOM, TPHUOCHKOM, 3yOOCTpOralbHBIMH pPE3IaMH, PE3I0BOU
TOJIOBKOH, HAaKaThIBAHUEM 3y04YaThIMU BaJIMKAMHM.

O®pes3epoBanre 3y0beB IUIMHAPUYECKHX KOJEC W PEEK UCKOBBIMH U
NajabIIEBBIMU  MOAYJIBHBIMH  (pe3aMu  MPEACTABISIET CO00M  pa3sHOBUAHOCTH
daconHoro (QpesepoBanus. Takoil cmocod MNPUMEHSIOT B EAUHUYHOM U
MEJIKOCEPUITHOM MpPOU3BOJACTBE. B COBpeMEHHOM MAIIMHOCTPOCHUU MPUMEHSIOT
3y007100€)KHBIE CTaHKH, MPOW3BOAUTEIHLHOCTh KOTOPHIX 3HAYMTEIHHO BBIIIEC, YeM

npu Hape3aHun 3yObeB Ha (¢pesepHbix cTaHkax. ®pesepoBaHue 3yObeB
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WIMHIPUYECKUX KOJIEC YepBSYHBIMU (ppezaMu Hanbosiee HIMPOKO MPUMEHSIOTCS B
IPOMBIIIEHHOCTH.

Ha 3yOodpesepHbix cTaHKax MOKHO MPOU3BOJIUTH Hape3aHue 3yObeB
NOMyTHBIM M BCTPEYHBIM (pe3epoBaHMEe; MPU ITOM IMOIMyTHOE (hpe3epoBaHme
sddexkTuBHEE, T.K. OHO oOecneynBaeT Oosiee OJArONPUATHBIE yCIIOBHUS
CTPY>KKOOOpa30BaHus, MEHbIIIee KOJIeOaHHUsI CHJI pe3aHMs, MEHbIINE BUOpaLMK IpU
pe3aHuM, YTO TOBBIIIAET CTOMKOCTh HMHCTPYMEHTAa U KadecTBO 0OpadaThiBaeMoii
MOBEPXHOCTH.

UepBsiuHbIMU ~ (pe3aMU  Hape3al0T Kak TMpsIMble, TaK H KOChIE 3yObs
IIHHAPpUYECKUX Koiec. [t 0OpaboTKM KOHUYECKMX 3y04aThIX KOJEC MPUMEHSIOT
3y0OCTpOrajgbHble CTaHKH, padOTAIOIIHNE MO METOIY OOKAaTKH OJHOBPEMEHHO JIBYMS

pe3naMu.

HHOPAJOK BbBIITIOJTHEHUA PABOTbI

1. Pazpaborath omepanuio mo o00paboTke 3yObeB 3aJlaHHOW JEeTalu C
3aI0JIHEHUEM OTEPAL[MOHHO- TEXHOJIOTMUYECKON KapThl.

2. W3y4nTh UCXOMHBIC JaHHBIE O JETalli, 3arOTOBKE, XapaKTepe onepalnun
¥ BHECTH UX B ONEPALIMOHHO- TEXHOJIOTHUYECKYIO KapTy.

3. Jlateb kpaTtkoe o0OOCHOBaHHME Meaoja o0paboTku 3yObeB 3aJaHHOM
netanu. ChopmMyaupoBaTh HAMMEHOBAHHE OIEpAIlMH M yCTAaHOBUTH €€ COAepIKaHHe
(KOJTMYECTBO YCTaHOBOK, MIEPEXO/I0B, MPOXO0B);

4. 3amucath B ONEpaIiOHHO- TEXHOJIOTHYECKYIO KapTy.

S. BreiOpate 00opyAoOBaHHE, TEXHOJOTMYECKYI0 OCHACTKY , PEXYIIMMA
WHCTPYMEHT U JaTh KpaTkoe oOocHoBaHue ux BbIOOpa. [lpum BbIOOpEe cTaHka
HE00X0IMMO 00paTUTh BHUMAHUE Ha TOYHOCTbh 00pabOTKM 3yObeB 3aJaHHON AeTallu
U TOYHOCTH , KOTOPYIO MOXKET OOECHeuuTh BBIOPAHHBIA CTAHOK, a TaK ke
MUHUMAaJIbHbIE W MaKCHUMallbHbIE pa3Mepbl U MOAYJIb 3yObeB 3aJaHHOM JI€TaJH.
VYcTaHoBKa M 3aKpeIUIieHHe JeTald Ha CTaHKEe MPOM3BOAMTCA , BBHIOOP KOTOPOTO

3aBHCUT OT 0a3MpyIOLIUX MOBEPXHOCTEH oOpabarbiBaeMmoii netanu. Ecnu ycraHoBka
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JIeTajli MPOU3BOAUTCS MO OTBEPCTUIO, TO B KaU€CTBE MPUCIIOCOOJICHUS HEOOXO0UMO
BBIOpaTh KECTKYIO M Pa3z3KUMHYIO) OMNpPaBKy C MHEBMO- WJIH THIPOIPPUBOAOM (B
3aBUCUMOCTH OT KOHCTPYKIMHM cTaHKka). [Ipum ycTaHOBKe jgeTranu B IEHTpax
NpUCIOCOOJICHUEM MOTYT CIYXKUTh LEHTPa C IMOBOJKOBBIM YCTpoicTBOM. BrIOop
PEXKYIIETO WHCTPYMEHTA 3aBHCHUT OT CTENEHHW TOYHOCTH 3yObeB 00OpadaThiBaeMOii
JeTald W BEJIMYMHBI MOAYJs. BcrmomoraTenbHbli WHCTPYMEHT BbIOMpaeTcs B
3aBHCUMOCTH OT IIOCAQJI0YHOTO MECTa CTaHKa M MOCAJOYHOTO OTBEPCTHS PEXKYLIETO
UHCTpyMeHTa. M3MepuTenbHBIA HMHCTPYMEHT BBIOMpAETCS B 3aBUCUMOCTH  OT
KOHTPOJIUPYEMBIX MTapaMeTPOB 3y0UaTHOTo KoJieca.

6.  BBIMOIHHUTH OMEPAMOHHO- TEXHOJIOTHUECKHUA CKH3 Ha KapTe 3CKU30B U
cxeM B cooTBeTcTBUH ¢ TpeboBanusimu 'OCTa 3.1104-88.

7.  BoiOpaTh pexXUMbl pe3aHMsi, ONEPALUI0 U 3aHECTH MX B ONEPALMOHHO-

TEXHOJIOTUYECKYIO KapTy.

BOIIPOCHI JUISA CAMOITPOBEPKHA

1. Kakue BbI 3HaeTe MeTo/1b1 00paboTKH 3yObeB 3yOUaThiX KoJiec?
2. JlaiiTe TEXHOJOTUYECKYIO XapaKTEepPUCTUKY 00pabOTKH 3yOheB 3yOUaThIX

KoJiec Ha 3y00o(pe3epHOM CTaHKE.

3. [lepeuncnuTe  TOPANOK  HAa3HAYEHHMs]  PEKUMOB  pe3aHUs  Ha
3y0odpesepoBaHue.
4, HazoButre OCHOBHBIE TpeOOBaHUS K BBHIMOJHEHUIO OMEPAIIMOHHO-

TCXHOJIOTHYCCKUX 3CKHU30B.
5. HazoBute oOCHOBHEIE Tpe6OBaHI/IH K 3allOJIHCHUIO OIICPpalrOHHO-

TCXHOJIOTHYCCKHX KapT.

JOMAIITHEE 3AJIAHUE
1.3akoHUHTE OpOpMIICHHE OTUETA K JJabOpaTOpHOM paboTe.
2.11oAroTOBUTHCS K 3aIlIUTE OTYETA IO JJabopaTOpHOM padoTe.

3. IIoBTOpUTH TEOPETUYECKUIN MaTEpUIIa, U3YUYEHHBIN Ha MIPEABIAYIINX YPOKAX.
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Tabnunua 1 — UcMxonnbie faHHbIe K TabopaTopHO# padoTe No3

Ne IMapameTpsbi Macca | MarepuaJg geraju MMapamerpsr | Yucao

Bap. | KoJjeca M,kr dpe3nbl 3aX0/10B
m, |z |l H,mm | L,
MM MM MM

1 4 30 |25 |2 Cranps 40 HB180 90 90 1

2 4 40 130 |25 Crans 50 HB200 90 0 |2

3 6 50 |30 |3 Cranbs 45HB180 112 112 |2

4 6 60 (40 |4 Cranp 40 X HB 200 | 112 112 |2

CEPBIN 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

IIpuMeyanue: YcTaHOBKa JIeTalield HA ONPABKE C KPEIJIEHUEM IalKOW U MOJKUMOM

ONpPaBKM LIEHTPOM. UMCI0 OAHOBPEMEHHO YCTAHABIMBAEMbBIX JETAJEHd = S5 IITYK.

Matepuan ¢pe3ssl: ctanb P6MS.

CxeMma orTuyera :

3anonHuTh (Gopmy oryera mo stanaMm «ConepKaHUE U TOPSJIOK

BBIINTOJIHCHU L pa6OTBI». K OTUCTY IMPHUKIAABIBACTCA OIICPAIMOHHO- TCXHOJIOTHYCCKas

KapTa € 5CKHM30M Ha paCCMAaTpUBACMYIO OIICPALIUIO.

MPUMEP BBIIIOJIHUS TABOPATOPHOM PABOTHI Ne3

Tema: [IpoexTupoBanue 3ybodpesepHoil onepanuu

Heab 3ansaTusi: O3HAKOMUTHCS C METOATHKON MPOEKTUPOBAHHS 3yOo(pe3epHOn

orcpanu M C IOPAIKOM O(I)OpMJIeHI/ISI OIICpalMOHHO- TEXHOJOTM4YECKOMN KapThbl

MEXaHU4eCKO 00pabOTKH.
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MartepuaabHoe odecriedeHue :

1. JlaHHbIe O feTanu Uiy pabouuii yepTexk oOpabaThiBaeMOM JeTaIn- Baj
HIECTEPHS.
2. JlaHHBIE O 3aroToBKe(BUI, CIOCOO TOJYYEHHUs, Macca) WU YepTex

3arOTOBKH- YEPTEXK 3arOTOBKH.

3. MapupyTHBI TEXHOJIOTHUECKHH TIpoliecc 00pabOTKH 3aIaHHOMN JIEeTaNH-
mapipyTHas Texrosorus KIIT 01 101.00030.

4.  JlanHbBIE O XapakTepe omepanuu (4epHOBasi, YUCTOBASI, MIEPOXOBATOCTH,
CTeTIEHb TOYHOCTH, THII TIPOU3BOJICTBA M pa3Mep MapTUu 00padaThIBAEMBbIX JIeTajeH)-
yepHoBasi 00paboTka 3yObeB; IIEpOXOBAaTOCTh RadS, 8-1 cTenmeHb TOYHOCTH; THII
IIPOU3BOJICTBA- CEPUIHOE; pazMepbl napTuu — 150 mryk.

5. [TacmopTa 1 katanoru 3y0000padaThIBaOIIUX CTAHKOB.

6. CraHgapTel Ha  peXymUA , KOHTPOJBHO-  M3MEPHUTEIBHBIN,
BCIIOMOTATEIbHBIN HHCTPYMEHT ¥ CTAHOYHBIEC MPUCITOCOOICHHUS.

7. bnaHk omepanroHHO- TEXHOJOTHYECKONH KapThl Ha MEXaHHYECKYIO

00paboTKy AeTau.

8.  U3mepurenbHble  MHCTPYMEHTBHI-  (Ha3HaA4yalOTCs IO  YKa3aHUIO
PYKOBOJMTEIS).
9.  UYeprexHble NPUHAIC)KHOCTU- JIMHEWKA, TPEYTOJIbHUK, LIUPKYJIb U A.P.

OTYET IO IPAKTUYECKOMY 3AHATUIO

HaumeHoBaHue aeraju Tun npousBoacrea Pa3zmep

NapTUM, T

Ban — mecrepns Cepuiinblit 150
Merton [lo TexHONIOTMYECKOMY MpoIecCy MpeaycMaTpuBaeTcss oOpaboTka
0o0padoTku CBIPBIX 3yObeB 8- i1 CTETIEHH TOYHOCTH.

3yObeB M ero | B cepuilHoM THIEe TpPOU3BOACTBA 3yObsi MOTYT OBITH MOJYYEHbI
KpaTKoe 3y0odpe3epoBaHreM, Kak Han0oJiee MPOU3BOAUTEIIEHBIM METOIOM.

ooocHoBanue | C Y4C€TOM TOYHOCTHU O6pa6OTKI/I , Ka4CCTBA IMOBCPXHOCTU U MOAYJIA
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3yObe€B  TEXHOJOTHYECKUM TPOIECCOM IPEAyCMaTPUBACTCS JIBE
3y0odpesepHbie orepanuu: depHoBas (4.4 kapta 2); misa AaHHOUN

pa3paboTKu MpUMEHsETCsl YepHOoBasi 3y0odpe3epHas orneparus

ObGopynoBanue

Hcxons w3 rabapuToB JAeTald, MOIYJsA 3yObeB
oOpabaTbIBaeMOM JIeTAIM U TOYHOCTH OOpabOTKH Ha
3y0odpesepHoMm cTaHke MoA. 5A326 BBINOJIHEHUE
YepHOBOM 00paboTKM 3yOheB BO3MOXKHA. ['pymma

cranka 3 (kapra 1)4.4

IMpucnocod/ienus

[loBogkoBOoe ¢ 1HeHTpamu, TUAPOGUIIMPOBAHHOE

(MpUHAIEKHOCTh CTAHKA)

Pexymero

B kagecTBe = peXymiero - HMHCTPYMEHTA
IPUMEHSIETCS YepBsIYHAs MOayIbHas dpesa = §,
kiacc toyHoct C, yucino 3axonoB K=2, us
obicTpopexyiuen cranu P18, u= 140 mm, = 40
MM =9, =50 1m0 'OCT 9324-88.

KonTpoJbHo-

U3MEPHUTEIHLHOI0

3yoomep cmemenust HI[- 1 AB I'OCT 4446-88

BbIBOP U KPATKOE OBOCHOBAHUE

NHCTPYMEHTA

BcenomorareabHoro | OmpaBka aims ¢pe3bl ¢ MOCagOvHOTO

oTBepcTusi 40 MM.

BbIBOP PEXKUMA PE3AHUSA U PACUHET HOPMbI BPEMEHMU .

Br16op pexkuma pesanus [4.5]

1. ITo xapte 1 B 3aBUCMMOCTM OT MOIIHOCTH D3JICKTPOJBHUTATE/sl CTaHKA

OnpeAensioT rpynmy CcTaHkoB. CTaHOK S5A326 MONIIHOCTBIO 3JIEKTPOJBUTATENS

rnaBHoro npuBojia N=7 kBT , oTHocuTcs K 3 rpynmne CTaHKOB.

2. Omnpenensiercs Benu4rHa mogayn SO MM/ 006 . HopmaTuBHas BennunHa

nogaun SO = 2 mm/ 00 (kapta 3) IlompaBounbie kKo3(DPUIIMEHTH HA MOAAUY MJIS

W3MEHEHHBIX yCIIOBUN pabOTHl B 3aBUCHMOCTH : - OT MEXaHMYECKOU XapaKTePUCTUKU

cranka Kms= 1
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Ot yrna nakinona 3y6a Kfs = 0,75
Tornma SO = So.n.* Kms* Kfs=2,1*0,75=1,5 Mmm/00
Koppektupyercs nojaya no nacnopty CTaHKa:
So=1,5 mM/00
3. Omnpenensiercs ckopocTh pe3anus V= 30 m/MuH
MommHocTs oTpebHas Ha pe3anue N pe3 (kapta 4)
HopmartuBHast MOIIHOCTG , moTpeOHas pe3anue: Npes= 1,2 kBT
[TonmpaBouHble KOA(DPUIMEHTH HAa PEKUMBI pe3aHUsl JJIsi W3MEHEHHBIX YCIOBHI
paboThI B 3aBUCUMOCTH OT:
— Mexanunueckoit xapakrepuctuku cranu Kmv= Kmn=1
— KonunuecTtBo oceBbix nepememennitKwv= Kwy =1,1
— VYrua HakioHa 3yObeB kojieca KSv=Kfn=1
— KomuuectBa npoxonoB Kv=Kn =1
Tornma
V=VH * Kmv *Kwv* KBv * Kv = 30*1*1,1*1*1=33 m/mun
N= Na* KMy * Kwy * KB * Ky =1,2*1*%1*1*=1,32
4, [To ycTaHOBJIEHHON CKOPOCTH pPE3aHUs ONpEeseTcss Yucio 000pOTOB

bpe3sl:
n =(V *1000)/(r*In)= (33*1000)/(3,14*140)= 72.8 00\muH.
rae Ju- HapyxHbIi guametp Gpesbl, MM.
S. Haiinennoe 4ucio 0OOpPOTOB KOPPEKTUPYETCS IO MacmopTy CTaHKa
Unoa0upaeTcs ero Oyvxkaiiiee 3Ha4YCHUE:
ny= 80 00/MuH.
dakTuyeckas CKOpOCTh pe3aHUs paBHa:
V o= (r *du*n mp)/1000=(3,14*140*800)/1000=35 m/MuH.
6. [Ipon3BoauTCs MpOBEPKA BHIOPAHHOTO PEAKUMA 10 MOITHOCTH.
Heobxoanmast MOIIHOCT Ha PUBOJIE CTAHKA:
Nmp= Npe3/n, k Bt

st 3y6odpesepHoro cranka moa. SA326 = 0,5, Toraa:

157



Nmp = 1,2/0,5=2,4 kBt
MOIIHOCTh AJIEKTPOJBUTATENS TJIABHOTO ABMKEHUs cTtaHka 7/ kBT.M3 sroro
BUJIHO, YTO BBIOpAHHBIA pexUM pe3aHusi Ha 3yOodpesepHom crtanke moia. SA326
OCYIIECTBHUM.
OrnpeneneHne 0OCHOBHOTO TeXHOJAoruueckoro Bpemenu (To)
To= ((L+L1)* z) /(n*So*k), muH.
['ne L — niuHa Hape3aemMoro koyeca, MM
L:-BenmnunHa Bpe3aHus u nepeodera (pesbl, Mm;
Z -4ucio 3y0ObeB Hape3aeMoro KoJjeca;
S0 -mojaya 3a 0JIuH 000POT Hape3aeMoro KoJieca, MM/ 00
N - yucio 3axo10B (ppe3sl, 00/MUH

K - grcio 3ax0710B Gpe3bl

Torna: To= ((75+56)*14)/(80*1,5*2)=7,6 muH.
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1. HRE-40..45

i, Heveasauiue reedstuie omomosesus eaissab ;
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T, Hisinjapee pebuem B3
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Ipunoxenue 1

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA PO

OI'BOY BO «bpstHCKuii TOCy 1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTETY

15.02.08

AKYPHAJI

71a00paTOPHBIX U MPAKTUYECKUX padOT

no aucuurmHae OI1.08 TexHonorus MalMHOCTPOEHHUS

I'pynna O-20-TM-CIIO O4Hoe oTEICHUE
Oobyuarmmiicst N.N.NBanoB
IIpenogaBareib JIL.M.KypamoBa
Ouenka

lara

bpsuck, 2022
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