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[Iporpamma paspabotana B cootercTBu ¢ ®I'OC BO COOTBETCTBYOLIETO HANpPABICHHA MOArOTOBKH MArdCTpaTy]!
15.04.05 - KoHCTPYKTOPCKO-TEXHOJIOTHUECKOe 00eCTeYeHHE MAIIHHOCTPOUTEIBHBIX MPOU3BOJICTB

1 HAMUMEHOBAHMUWE TEM U X COAEPXAHUE
1.1 OcHoBHBIE 3TaNbI PA3BUTUSA TEXHOJOIHHM MAIIHHOCTPOEHHA

3a7a4l M OCHOBHBIC HANPABICHWS Pa3sBUTHA MAIIMHOCTPOEHHMs. [IpeIMEeT TEXHOJOTHM MAaIlIMHOCTpoeHus. TexHomorus
MaLIMHOCTPOEHHUs Kak HayKa. OCHOBHBIE JTallbl Pa3BUTHs TEXHOJOTHH MAIIMHOCTPOEHHs. POJb OTEYECTBEHHBIX YHYCHBIX W
HEDKEHEPOB B (hOPMUPOBAHMM M PA3BUTHM TEXHOJNOTHH MALIHHOCTPOCHMs. HampaBieHus NalbHEHIIEr0 Pa3sBHTHS TEXHOIOTHH
MaLIHHOCTPOCHHSI.

1.2 TlousaTusa ¥ onpeJeIeHHs TEXHOJIOrHH MAIIMHOCTPOEHUS

MammHa Kak OOBEKT NMpOM3BOACTBA. M3jenus, AeTanu, ysibl, IPYIIBL, MOArPYNIbl W ApYTHe COOPOYHBIC CAMHMIEL
ciyxebHOe HasHaueHue w3nenuit. KauecTBo w3menuit. [Ipow3BoACTBeHHBIH M TeXHOMOrMdeckuit mpoueccsl. Knaccuduxanus
TexHonormyeckux mnpoueccoB (mo ECTIIN): npoekTHsid, paGouwii, €IMHAYHBIN, THIIOBOH, CTaHNAPTHBIH, BPEMCHHBIM,
NEPCIEKTHBHBIN, MApUIPYTHBIN, ONEPAL[HOHHBIN, MapUIPyTHO-ONEPALMOHHbIH. TeXHONIOrnuecKas onepanus. Pabouee MecTo.
JIeMEHTBI TEXHOJNOTHYECKOH ONMepalii: YCTAHOB, TEXHOJOTMYECKUH Mepe- XOJ, BCIOMOTraTeNbHbIH nepexos, pabounit xox,
BCIIOMOTATEbHBI X0/, MO3HIsa. Heo6X0AMMOCTh COUETaHUsI B TEXHONOTHYECKOM IPOLECCe TEXHHYECKOro (obecredeniic
3aJIAHHOTO KAYEeCTBA M3ICNHil) H IKOHOMUUYCCKOTO (HAMBBICIIAS TPOM3BOJUTCIPHOCTH MPH MOIHOM MCIOIB30BAHHU OPY Ui
TpyJa. W HAMMEHBIIMX 3aTPaTax) NPUHUMIOB. TPYyZOEMKOCTh M CTaHKOEMKOCTh. Hopma BpemMeHM H HOpMa BBIPA0OTICH.
ITporpamma BeIMycKa u3aenuit. O6bem cepun nznenuii. [Ipon3BoCTBEHHAs U onepalMoHHas napTui. O6beM BBIMTyCKa H3/1C/111]
XapakTepHCTHKH TEXHOIOTHYECKOTO TPOLECca: UMK TEXHOIOTHYECKOl ONepalluy, TAKT U PUTM BbllycKa. [Ipon3BOaCTBEHHbLH
UK. THUIBI MAIIMHOCTPOUTENBHBIX IPOU3BOJACTB: €IUHHYHOE, CEPUMHOE, MACCOBOE M MX TEXHOJOIMYECKAsA XapaKTCPUCTHKA.
[loToyHast ¥ HEMOTOYHas (HOPMBI OPTAHM3AlMsl MPOM3BOACTBA. I'pymmoBas opranusaius npoussonctsa. Crenuanusauus u
KOOTIEPUPOBAHUE MPOM3BOACTBA. [IPOM3BOAUTENEHOCTD TPYa, CE0ECTOMMOCTD M3/ENUH 1 OIIEPALIMH.

1.3 ba3upoBaHue geTajei U 3aroTOBOK

VY CTaHOBKA 3ar0TOBOK HA CTAHKAaX M B IPHUCIIOCOOICHHUSIX. TEOPETHUECKHE OCHOBbI ONPE/ICIICHNS MI0JI0KEHUS TBEPIIOTO TENa B
npoctpancTse. [lousatue 0 GasupoBannu 1 6asax, Kommiekre 6a3, ONOPHON TOYKE. Knaccudukanus 6a3. OnpeneneHHocTs U
HeonpeaeneHHoCTh Oa3upoBanus. CpeacTBa U MOPSAOK 3aKPETUICHHS ISTa U 3aTOTOBKH. Cmena 6a3. [ToaroroBka cMeHbI 6a3.
MeTonuKa TOCTPOEHHSI TEXHOJOTMYECKHX PAa3MEPHBIX LENed, BO3HMKAOIUX INPU CMEHE 0a3. PacueT MOTPELIHOCTH IIPU
Pa3IMYHBIX CXEMaX YCTAHOBKM 3aroToBOK. [IPHHIMII eIMHCTBA M MOCTOsHCTBa 6a3. OCHOBEI BbIOOpAa TEXHOJIOTHYECKUX H
M3MEpHUTEbHBIX 6a3. Pontb 1 3HAUEHNeE NepBoii oneparuu. IIpuniumnbl BbIOopa 623 1 MOCIe10BATeNbHOCTH 00paboTKH 3ar0TOBOK.
Pexomenaarmu o Beoopy 6as.

1.4 TlocTpoenmue, pacuer W aHAIN3 TEXHOJIOTHYECKHX Pa3MEPHbIX Lenei

Buzibl TexHOMOrHUeCKHX pasmepHbix enei (P.11.). Metoauka nocrpoenus Texsonoruyeckux P.LI. OCHOBHBIC MOTOKEH 11
3aBHCHMOCTH Uil pacdera TtexHosnoruueckux P.II. OO6nactu mnpuMeHEHWs, NPEHUMYINECTBA M HENOCTATKH pactic
TEXHOJOTMYECKUX PAa3MEPHBIX ILEMEeH METOJaMM IIOJHON, HENOJHOH W TpYNMOBOM B3aHMO3aMEHAEMOCTH, TNPUIOHKI i
perynuposanusi. MeTomMKa pacdera TEXHOJOTHYECKHX JHHEHHBIX W yrioBeix P.Il. PasmepHblii aHalnu3 TEXHOJIOIMYCCKHX
npoueccos MeTouKa pacyeTa TEXHOIOTHIECKIX PA3MEPHBIX LEneil ¢ MOMOIIbI0 TeopuH rpados.

15 3aK0HOMEPHOCTH M CBSI3U NPH NPOEKTHPOBAHMH U CO3AaHHN MamuHbl. KauecTBo u3nennii

[loxasarenn kayecTsa u3aenuii. Tpu BHaa mokasateneil KayecTBa: pacdyeTHbIC, AHCTBUTEIbHBIE, u3MepenHsbie. [Tokasartenn
KadyecTBa geraneil. [lokasaTenn KadecTBa AETANel: TOYHOCTh PA3MEPOB, PACIIONOKEHIIS TTOBEPXHOCTEH, FeOMETPHIECKOH (OPMEIL
MOBEPXHOCTEH (BK/II0UAS HX MAKPO- MHUKPOTEOMETPHIO M BOJHUCTOCTB). B3anMocss3p nokasatenei kauectsa aetanu. [loxasaremn
KAuCeCTBA MAIIMHBI: TOYHOCT, HAIEKHOCTh, KOO (OULIHEHT MOIE3HOTr0 AEHCTBHS, JETKOCTh YIPABICHHS], CTCTIEHb ABTOMATU3ALIHH.
OTKJIOHEHHs XapaKTEPUCTMK KauyecTBa M3Aeiui OT TpeOyembix 3HaueHuil. CHCTEMAaTWYECKHE U CIIy4aiHBIC NOTPELIHOCTH.
PacueTHO-aHATUTHYECKUI U CTATHCTUYECCKHUI METO Il AHANIH3A ITOIPEIIHOCTEH.

1.6 CtaTucTH4YecKHe MeTOAbI HCCIeJOBAHUA KaYecTBa H3aeaTuil

PacceMBaHHE IapaMeTPOB KauecTBa u3fenui. akTopsl, MOPOXKAAIOUIME pacCeMBaHue. TOYCUHBIC —HATPAMMEL.
[IpoK3BOACTBEHHBIE MOTPELIHOCTH. 3afauH, pPeIlaeMble HA OCHOBE H3YYEHHs CTATHCTHYCCKUX XaPAKTEPUCTHK PacCCHBAHMS.
BenuuuHa TIONsl pacceWBaHus. 3aKOHBI pacmpeneneHus. MeToauKa MOCTPOCHHsSI THCTOIPAMM M TEOPETHYECKMX KPHBBIX
pacnipenenenus. Kospduument u mnpoueHt pucka. CTeneHp B3aMMO3aMEHSIEMOCTH. MaTeMaTHYCCKHE XapaKTCPUCTH I
pacnpenenenus. 3akon [aycca H XapakTEPUCTHKH PAacCeuBaHus. BinsHue NEHCTBUS NOMHHUPYIOUMX (DAKTOPOB Ha KAYCCTHO
usneauit. Jlomunupyrouue (GaxToOpel: CrlydaifHble, MOCTOSHHBIE, PABHOMEPHO M3MCHSIOIIUECSI BO BPEMEHH, HMCIOILIL
MOCTOSHHBIM W TEpEMEHHBIH XapakTep H3MeHeHus M Ap. PacnpenencHue XapakTEpUCTUK KayecTBAa MPU OJHOBPEMCHHOM
BO3/EHCTBHH CITy4aifHBIX 1 IIEPEMEHHBIX CHCTEMATHYECKMX MOTPELIHOCTel. PacueT npon3BoACTBEHHOH norpemHocTi. MeTtoauka
U 3aJayd  CTATHCTMYECKOrO aHaiM3a TEXHOJOTHYECKHX mpoieccoB. OOMacTH NPUMEHEHHS CTATHCTHYECKMX METO/IOB
HCCIICJ0BAHMsI TCXHOJOTHYECKUX MPOLECCOB. METOA TOYEUHBIX JUarpaMm.

N



1.7 ®opmupoBaHue KayecTBa JeTajleil NP MexaHHYeCKOoH 00pa0oTKe HA METALIOPEKYIUX CTAHKAX

BKIIIOYEHHE 3aroTOBKH Npu 06pabOTKE B pa3sMepHble ¥ KAHEMATHYCCKHC LEMH TEXHOJOTHYECKOH CHCTEMBI "CTaHOK-
TIPHCIIOCOOIEHHE-UHCTPYMEHT-3aroToBKa".  Tpu  3Tama JOCTIKEHHS TOYHOCTH: YCTAHOBKA 3aroTOBKH, HACTPOHKA
TEXHOJIOTHYECKOH CHCTEMBI, 00paboTKa 3aroTOBKH. [IpHYNHEl BOSHUKHOBEHHS MOIPEIIHOCTEH 110 BBIAEPKUBACMBIM TTapaMeTpaM
KauecTBa 06pabaTHIBAEMON 3arOTOBKM HA KaxA0M dTare. [IpOM3BOACTBEHHBIE IMO- IPENIHOCTH KaK CyMMa IOTpEIIHOCTEH
TEXHOJIOTUYIECKON CHCTEMBI U TTOTPEMIHOCTH, BBI3BIBAEMBIE CMEHOH 6a3. [10- rpeIrHoCTh YCTAHOBKH KaK CyMMa MOTPENIHOCTEH
6a3upoBaHusl, 3aKPEIUICHUS] U MONOXKEHHs. [IOrpenHOCTs 3aKpeIUICHUs: CYITHOCTh, NPUHLIUIBI pACYETa; BIUSHUE KOHTAKTHBIX
nedopmaryii B CThIKax Ha MOTPENIHOCTh 3aKPEIUICHHS; [IOBTOPHBIE HATPYKEHHUS, IIyTH YMEHBIIEHUS IOIPEIIHOCTH 3aKPEIICHNU.
ITorpeniHoCTH MOJIOKEHUsI 3arOTOBKU: (DAKTOPBI, OIPEAENSAIOIIME IOIPEIIHOCTh IONOXKEHHS W IyTH €€ YMEHBLICHUS.
[TorpenrHoCTh CTATHYECKOH HACTPOHKH TEXHOMOTHYECKOW CHCTEMBI: OIpe/ieleHre pabodero HaCTPOEYHOTo pasMepa 1 pasmepa
CTATHUECKON HACTPOMKHM ITPH H3TOTOBJIEHUU OJHOM JIeTalH U MapThy neTaneii. Hactpoiika ¢ TpeGyeMoil TOUHOCThIO Ha 06paboTKy
MapTHU 3aroTOBOK. MeTozsl 6a3upoBaHusl NPUCIOCOOICHHH M PEXYIIEro MHCTPYMEHTAa Ha CTaHKaX. MeTOMbl CTATHYECKOI
HACTPOMKHI Pa3MEPHbIX M KHHEMATHYECKUX IIETEN TEXHOIOTHYECKOH CHCTeMbL. VICIOIb30BaHUE 3TANIOHOB, "TabapuToB", MEpHbI
JUTHH, TMMOOB, TUHEEK, U T.1. HacTpoiika HHCTpyMEHTOB BHE cTaHKa. [10- rPelIHOCTH, BO3HUKAOIIME NPpK 00paboTKe 3aro 0B
JXecTroCTh TeXHONMOTHYECKOH crcTeMsl. [TogaTnuBocTs. JIaGopaTopHbIe U NPOU3BOICTBEHHBIE METOIbI H3MEPEHHSI JKECTKOCTI Hil
craHke. VI3MepeHHE IKECTKOCTH TEXHOJOTHYECKOH CHCTEMBI: MKECTKOCTH TEXHOJIOTHYECKOM CHCTEMBI: CTATHYECKHE U
JIMHAMHYECKHE METOJbI; JaOOPATOPHBIC W MPOM3BOJICTBEHHBIC METO/BL. BIHAHME JKECTKOCTH TEXHOJIOTHYECKON CHCTEMBI Ha
TOYHOCTH (DOPMBI 0OPaBATHIBAEMBIX 3arOTOBOK. BIiMsiHWE JKECTKOCTH Ha TOYHOCTh Pa3sMEpOB jeTanei, oOpaboTaHHbIX Ha
HACTPOGHHBIX CTAHKaX. 3aKOH KONMPOBAHHMs IOrpEeliHOCTeil. BiMsHHE KECTKOCTH TEXHOJIOTHYECKOHW CHCTEMbI Ha
NPOM3BOJAUTENBHOCTL 00pab0TKH. OCHOBHBIE MyTH MOBBILICHHS JKECTKOCTH TEXHONOTHYECKOH crucTeMbl. (DaKTOPBI, BIHSIOIINE
Ha BEIMYMHY IIPOU3BOACTBEHHOM MOTPELIHOCTH NPU 00pabOTKe 3ar0TOBKU Ha CTAaHKE:

1) xauecTBO MaTepuaia 06pabaThIBAEMBIX 3arOTOBOK; BIISHIE KONeOaHHs QH3HKO- MEXAHHYECKUX CBOMCTB MaTepuana
HA CHJIBI PE3aHUsA U HAa TOYHOCTH 0OpabOTKM; Belu yrHA W KoaeOaHue MPUIYCKOB HA 00paboTKy; OCHOBHBIE MEPONIPHSTHS IS
COKpAICHHS TOIPELIHOCTH 00pabOTKH;

2) BUOpAlHH ¥ HX BIMSHHE HA BEJUYHHY MOTPEIIHOCTH 00pabOTKIL; BEIHYXICHHBIE KONeOaHus U aBToKonebanus. Mepst
NPEIOTBPAIICHHUS U COKPAICHHUSI BHOPALIH;

3) TemnoBkle AeOpPMALMH TEXHOIOrMIECKON cucTeMbl. CTAIHOHAPHOE U HECTAIIMOHAPHOE €€ coCTosHue. MeTouHuKH
TEIUIOBBIJICNCHHUS M TEMIOBOH Gananc. BiusHue Terioo0pa3oBaHus Ha TOYHOCTh 00paOOTKH Ha YHMBEPCAIbHBIX H HACTPOCHHBIX
crankax. Temnosble neOpMauuy 3arOTOBOK; METOAMKA pacyeTa, IMyTH COKPAIIEHHS, TEIUIOBbIE AeQOPMALHH PEKYIINX
MHCTPYMEHTOB: PacyeT, MEPONPUSITHS 10 yMEHBIICHUIO BIHSHMA Ha TOYHOCTH 00pabOTKH;

4) morpemHOCTH 00pabOTKH, BHI3BIBAEMBIE H3HOCOM PEXYLIEr0 HHCTPYMEHTa. Pacyer NMHEHHOro M3HOCa pasmitii
UHCTPYMEHTOB;

5) OCTaTOYHbIE HATPSKEHHMS W UX BIMAHHE HA Ka4ecTBO 00paboTaHHBIX neraned. Knmaccuukauns TEXHOMOTHYCCKHX
OCTATOYHBIX HATPSIKEHHH. MeToabl G0phOBI C OCTATOYHBIMH HANpPKEHHAMH. HacTpoiika CTaHKOB Ha pasmep MO NPOOHBIM
3arotoBkaM. [1OrpemHocTH HAacTpoiiku. [IpueMbl py4HON HACTPOWKM M TMOMHACTPOHKM "ManbiMu ummyiabcamu'. Konrpoib
TOYHOCTH HACTPONKH: IyTEM H3MEPEHHS MPOOHBIX 3arOTOBOK YHMBEPCAIHHBIM HHCTPYMEHTOM; IIyTEM H3MEPEHHs MPOOHBIX
3arOTOBOK KalMOpOM C CYXKECHHBIM JOMYCKOM IO 3HAKaM OTKJIOHEHWs. [IpOrpecCHBHBIC METOIbI HACTPOHKU M MOJHACTPONKH
CTAaHKOB Ha pa3Mep: aBTOMAaTHYecKas IIOJHACTPOIKa C I[OMOILIBIO IIOJHATIAAYUKOB; CaMOIIOJHACTPAUBAIOIIMECS CTaHKH,
a/IalITUBHBIE CHCTEMBI.

1.8 PacueT npou3BOACTBEHHBIX MOIPEIIHOCTEM

AHanu3 BAMSHUS MOTPELIHOCTEH YCTAHOBKM 3arOTOBKH M HACTPOMKHM CTaHKA Ha Pa3Mep, MOrPEIHOCTEN, BOSHUKAOINX TIPH
00paboTKe 3arOTOBKYM Ha CTAHKE M IIOIPEIIHOCTEH, BBI3BIBACMBIX CMEHON 623 H reOMETPHYECKUMHU MOTPEHIHOCTSIMHU CTAHKA U
TEXHOJIOT'H YECKOH OCHACTKH, Ha TOYHOCTD PA3MEPOB, PACTIONOKEHUs U GOPMBI TOBEpXHOCTEH 06paboTaHHOM netanu. Metoanka
pacuera NPOU3BOACTBEHHBIX MOrPEIHOCTEH NpH paboTe Ha HACTPOEGHHBIX CTaHKAX (MO METONY aBTOMATHYCCKOrO MONIYYCHUS
pa3MepoB), NpaBHiIa CyMMHPOBAHHUS YaCTHBIX MOIPEITHOCTEN.

1.9 KauecTBO TMOBEPXHOCTH U TEXHOJOTHYeCKHe METOAbI NMOBBIICHUA HAZCIKHOCTH JeTaj e MalnH

[loHsiTHE O KauyecTBe NOBEPXHOCTH. 3HAYEHME KA4yecTBa MOBEPXHOCTEH meraneil mammH. Kputepuu n wnaccuduxaiiii
IIIEPOXOBATOCTH MOBEPXHOCTEH. [IpHYHHBI BO3HUKHOBEHHUs HEPOBHOCTEH moBepxHocTd. Ilapamerps! u onpenenenus. CrnocoOwi
OLGHKHM NapaMeTPOB IIEPOXOBATOCTH MOBepXHOCTeH. I1lepOX0OBaTOCTh MOBEPXHOCTH, OCTATOYHBIE HAMPSDKEHHSA, (U3NKO-
MEXaHHYECKOE COCTOSHHE METAJLIa TIOBEPXHOCTHOTO CI0Sl M €10 MUKPOCTPYKTYpa. BiusHue CIOcO60B H pekKUMa MEXAHHYCCKOH
06paboTKH pe3aHHMeM, COCTaB U CTPYKTypa o0pabaThiBaeMOro Marepuana, cMa3ouHo-oxnmaxparomei xuaxoctu (COX),
reOMETPHM PEXYIIEr0 HHCTPYMEHTA, COCTOSIHMSI CTaH Ka W HMHCTPYMEHTa, BHOpaluii TEXHOJOTM YECKOH CHCTEMbl Ha
1IIEPOXOBATOCTh MOBEPXHOCTH. PU3MUECKasi CYNIHOCTh Ae(pOPMALMOHHOrO yNPOYHEHHs METalla. XapakTepUCTHKH (U3NKO-
MEXaHHYECKHX CBOMCTB IIOBEPXHOCTHOTO CJIOSl M WX W3MEHEHHs IMOJ BIMSHHEM PEXHMa MeXaHWueckod obpaborku. Bnusnue
TEXHOJIOTUM 0O6PabOTKY HAa U3MEHEHHE MUKPOCTPYKTYPbl METaJIa IIOBEPXHOCTHOTO C/10s. MexXaHu3M 00pa3oBaHus OCTATOUHBIX
HANpPSOKEHUH B TIOBEPXHOCTHOM CJIOE H BJIUSHHME COCOOOB U PEXMMA MEXaHHYECKOH 00pabOTKM Ha BEIUYMHY, 3HAK U IIyOuHY
pAacrpoCTpaHEeH!sI OCTATOUHBIX HAMPSDKCHMH. BiusiHue IepOX0BAaTOCTH, OCTATOYHBIX HANPSHKECHUHM U OTACIBHBIX XapAKTEPUCTUK
COCTOSIHHSI IOBEPXHOCTHOTO CJIOs METAlIa HA OCHOBHbIE SKCILIyaTALHOHHBIC CBOMCTBA JeTajneil MaummH (M3HOCOCTONKOCTS,
COXpaHEHME TOYHOCTHM, YCTaJOCTHas IPOYHOCTh, KOPPO3MOHHAS CTOWKOCTh, MArHHUTHBIE CBOWCTBA M Ap.). HEomHOPOAHOCTH



CBOWCTB IMOBEPXHOCTHOTO C/OSl H HECTaOMIBHOCTb CPOKOB CIIy’Obl MOBEPXHOCTEH AeTaneH. 3aaya MOBBILICHUs HAJCKHOCTH
MallMHbl IIyTeM TEXHOJOTMYECKOro BO3JEHCTBUsS Ha paboune MOBEPXHOCTH neTajed. 3ajada (POPMHUPOBAHHS MAPaAMCETPOB
[ICPOXOBATOCTH M COCTOSIHMSI MOBEPXHOCTHOTO CJIOS A€Talell MallMH, COOTBETCTBYIOUIMX PA3NUYHBIM JKCIUTyaTalMOHHLIM
ycnosusiM. TeXHoNOrHyeckas HACleICTBEHHOCTh. HasHaueHue Crnoco0OB M PEXKHMOB MEXaHHMYECKOH 00paboTKh pesaHueM,
obecneunBaromux TpedyeMble IKCILTyaTAllHOHHbIE KadecTBa jeranell MamuH. [IpMeHeHHE METOIOB MOBEPXHOCTHOIO
nactudeckoro aedopmuposanus (II1]T). TepMudeckas U TepMOXUMUYECKast 00PAOOTKA C LETBIO MOBBIIIEHHS H3HOCOCTONKOCTH
MOBEPXHOCTHBIX CIOEB. METATHYECKUE U HEMETAUINIECKUE TOKPBITHS.

1.10 Buasl 3aroToBoK geraseii MamuH. [Ipunycku Ha o0paboTKy

3aroToBKM M3 mnpokata. KOBaHHBIE M IITAMIIOBAHHBIC 3arOTOBKH. TEXHONOTHYECKHE TpPeOOBaHHA K KOHCTPYKLHSM
IITAMIIOBAHHBIX 3aroTOBOK. JIuThkle 3arotoBku. OCHOBHBIE NPAaBUJIAa MPOCTAHOBKH Pa3MEpOB Ha JMTHIX 3aroToBkax. Pacuer
JIMHEWHBIX M YIJIOBBIX Pa3MEPOB 3arOTOBOK JETalell MAIIMH U apaMeTpOB TOYHOCTH. KOMOMHUPOBaHHBIE METO/IbI MOy YCHHSI
3aroToBOK. MeTalloKepaMUYeCKHE 3arOTOBKU. TE€XHUKO-9KOHOMHUYECKOE OOOCHOBAaHHME BBIOOpA BHMAA M METOAA IOJY4ECHHUs
3arotoBky. [TOHATHS O MPHITyCKaX HAa MEXaHWYEeCKyr 00paborky. OOmue, ONEpanHOHHBIE M MPOMEXKYTOYHBIC IMPHUITYCKIL.
ONBITHO-CTATUCTUYECKUH W PaCYETHO-aHAJTUTHYECKANH METOMIBI OIPEACTCHUsl MpUIycKoB. [loHATHe 0 Hamyckax. Mertojb!
00paboTKH 3arOTOBOK.

1.11 TIpou3BOAMTENBHOCTH U YKOHOMHYHOCTDH TEXHOJIOTHYECKHX MPOLECCOB

[Ipou3BOAUTENBHOCTL W cebecTonMocTs 00paborku. [TyTn cHipkeHHS ceOecTOMMOCTH u3zenuid. OCHOBBI TEXHHYCCKOTO
HOPMHPOBAHUS: PACUETHO-AHAIMTHIECKUH METO/ TEXHIIECKOTO HOPMHUPOBAHHUS, OIBITHO-CTATHCTHIECKUI METOA OIPECIICHN
HOPMBI BPEMEHH, METOJ| CPAaBHEHMS W PAacyeTa HOPMBI BPEMECHH II0 YKPYIHEHHBIM THMIOBBIM HOpMartuBaMm. HopmupoBanue
MHOTOCTAHOYHBIX pa0oT. PacueT HOPM BpEMEHH Ui Pa3iH4HBIX METOA0B 00paboTku. MeTonpl pacuera IKOHOMHYHOCTH
BAPUAHTOB TEXHOJIOTHYECKHX MPOLIECCOB.

1.12 TexXHOJOrHYHOCTH KOHCTPYKLMI MALIHH

O6uue MOHATHA O TEXHONOTHYHOCTH KOHCTPYKIHH uzmenuil. OOGuue mpaBmia U METOAMKAa OTPaOOTKH KOHCTPYKLMA Ha
TEXHOJIOTMYHOCTb. [oka3aTesl TEXHOIOTMYHOCTH KOHCTPYKIMIA.

1.13 Ioc/ienoBaTeILHOCTH Pa3padoTKM TeXHOIOTHYECKOI0 Npouecca

1) Awnanu3 ucxoaHOH HHPOPMALNH I IPOSKTUPOBAHUS TEXHOIOTHIECKOTO MpoLecca.

U3yueHne clyxeOHOro Ha3HaueHHsl, pab0YMX YepTexeil i HOpM TOYHOCTH. KauecTBEHHBIH ¥ KOMMYECTBEHHBIH aHAIN?3
COOTBETCTBMSI HOPM TOYHOCTH CIy)eOHOMY HA3HAYCHHIO NeTamu. V3ydeHue NporpamMMbl Bbl- mycka. OmnpejeneHue T
MPOM3BOJICTBA U BBIOOP (POPMBI OPraHU3aLMK TEXHOIOTHYECKOIO MPoLecca.

2) BsIO0Op TEXHOIOrHYECKOrO MPOLecca NOJIydeH s HCXOHOM 3ar0TOBKU

Pa3paboTKa TEXHMYECKHX YCIOBUIl HA HCXONHYIO 3arOTOBKY, BHIOOD TEXHOJIOIMYECKOrO MPOIEcca €€ I O- JIyUCHHA,
Ha3HAUEHHE JJOMTYCKOB Ha W3rOTOBJICHUE 3aroTOBKH. OdopmiieHHe YepTeka 3arOTOBKH.

3) OCHOBHBIEC 3Tambl IPOEKTHPOBAHHSA EAMHHYHOTO TEXHOJNOTMYECKOrO IPOLECCAa M3rOTOBNEHMs AeTamu. BeiGop
TEXHOJIOTHYECKHX 6a3 ISl OTy4eHus G0JIbIIMHCTBA TOBEpXHOCTEH neTany. [IpaBuia u uekmoyeHus. KoopiuHaTHBIN U LETHO#
METOJbl JOCTHKEHHsI TOUHOCTH. [lepepacueT n0myckoB. BriGop TexHONOrHUECKHX 0a3 A o6pabOTKM 3arOTOBKA Ha IIEPBOi
omnepauuy. Posps nepBoii oneparyu B TEXHOJIOTHYECKOM IPOLIECCE U3TOTOBJICHHS IETAIIH.

OmnpeneneHue KOIMYECTBA NMEPEXOOB MO 06pabOTKE MOBEPXHOCTEH meramu U BHIOOp obopynosanus. [lowstue o
nepeaTOYHOM OTHOILEHHH TEXHOJIOIMYECKOH CHCTEMBI.

4) PaspaboTka MeponpuaTHii no obecrnedeHuio TpeOyeMblx CBOMCTB Marepmana paetanedl. O6ocHoBaHue
MOCIEI0BATEILHOCTH 00pabOTKU OBEPXHOCTEH 3aroToBKH. KOMIIOHOBKA [IEPEX0/I0B B Oneparuy. Bei60p CTpyKTypbl ONEpaLiH.
BeisiBlieHHE TEXHOJIOIHUECKMX pa3MEpHBIX Leneil. Pacdyer npunyckoB, MEXIEPEXOAHBIX Pa3MEPOB H JOITYCKOB.

5) O6ocHoBaHUE BEIOOpA PEKXUMOB 0OpabOTKH, CPEACTB AJsl 0OecredeHus TpeOyeMoro KauecTsa AeTaly |
NPOU3BOAMTENLHOCTH onepauuu. Hopmuposanue. OnpezneneHie 3KOHOMHIECKOH 3 (QeKTHBHOCTH TEXHOJIOIHYECKOTO IIpoLecca.
OdopmieHre TEXHOTOTHYECKON TOKYMEHTALUH.

1.14 TunoBbie 4 rPyNNnoBbie TEXHOJIOTHYECKHE MPOLECCHI

[ToHsATHE THITH3ALMWH TEXHOJOTHYECKHUX IpoLeccoB. Pa3paboTka THIIOBOM TEXHOJOTHMHM HAa OCHOBE CO3/aHMs ACTa- Jili-
npencrasurens. Knaccudukanus neraneil. CymsocTs rpynmnoBoii 00padoTku 3arotoBok. OCHOBHbIE NIPUHIIUIIEL CO3AAHUS IPYILIL
[ToHsTHE O KOMIUIEKCHOU 3aroToBKe. [10CIen0BaTeNbHOCTE IPOSKTHPOBAHMS IPYIIOBOH 00paboTKu. Moty bHas TEXHOIOTHs.

1.15 XapaKTepucTnKa TEXHOJIOTHYEeCKHUX MPOoLecCOB MaCcCOBOI0 MPOU3BOACTBA

OCOOEHHOCTH TEXHOJIOIMYECKUX IPOLIECCOB MAaCCOBOTO NPOM3BOACTBA. [IPOEKTUpOBaHMS TEXHOJIOIHYCCKUX IIPOLIECCOB
00paboTKH 3arOTOBOK Ha aBTOMATHYECKUX JIMHUSIX. PEKMMHBIC mapaMeTpsl 00paboTKM AeTanell Ha aBTOMATHYECKUX JIMHMSIX.
OGecneuenne KauecTsa U MPOM3BOAUTENLHOCTH 00pabOTKH. ABTOMATH3ALMS TPAHCIIOPTHPOBAHYS ICTANICH.

1.16 Pa3pa6oTka TeXHOJOrHYECKHX MPOLECCOB MeXaHH4YecKoi 00padoTKu HA CTAHKAX € YHCIOBBIM
nporpamMMHbIM ynpapiaennem (UILY)

O6nacthb NPUMCHEHHMS H TEXHOJIOTMYECKHE BO3MOXKHOCTHM CTAHKOB C IIPOrpaMMHBIM YIPaBJICHHCM. TexHomoruueckas



MOAroTOBKa 00pabOTKHM 3aroTOBOK Ha craHkax ¢ UITY. Ot60p HOMEHKIATYphl M Kiaccu(uKaius 3aroToBok. [IpoexTupoBanie
TEXHONOTHYECKUX MPOLECCOB MEXAHUYECKON 06paboTku 3aroToBok Ha craHKax ¢ YITY. Oco6eHHOCTH MOCTPOCHHS TEXHOIOIHH
00paboTK! Ha MHOTOIIENEBLIX CTAHKAX ¥ THOKUX MPOU3BOJCTBEHHBIX CUCTEMAX.

1.17 TexHo./10THsA MPOU3BOACTBA THIOBBIX AeTa/IeH U cOoeqMHEHHH MalluH
1.17.1 TexHoJOrusi U3roTOBJICHUA BAJIOB

KOHCTPYKTHBHO-TEXHOJIOTHYECKHE PA3HOBHAHOCTH BAJIOB. TexXHHYeCKUe TpeDOBaHNUs HA M3rOTOBNECHKE. MaTepralbl 1 BUIbI
HCXOJHBIX 3aroTOBOK. TexHomoruyeckue 6asbl. TeXHONOrMYECKUH MApUIPYT, OCHOBHBIC 3TAIlbl M CHELM(UKA MEXaHHICCKOMH
00paboTKH BaJOB B CAMHAYHOM H CEPUHHOM IPOU3BOJCTBAX HA CTAHKAX OOBIMHOTO THIA M C MPOrPAMMHBIM YIIPABICHHCM, a
TaKkKe B aBTOMATH3MPOBAHHOM IPOHM3BOJACTBE. XAPAKTEPHCTH Ka METOAOB TOYEHHs IO TOYHOCTH, MPOM3BOAUTENBHOCTH H
3KOHOMHYHOCTH. XapaKTepUCTHKA METOI0B HAPE3AHHUsI [IUTHLIEB, LINOHOYHEIX a30B, pe3s0. Llnudosanne Banos. [IpumeHseMble
METO/IBl OTACIOYHON | ynpouHsomeii 06pabotku. TexHOTOrHIeCKH i MAPLUIPYT H OCHOBHBIE STAIBI MEXaHMIECKOH 00paboTKM
BAJIOB B KPYIHOCEPUIHOM U MOTOYHO-MACCOBOM Mpon3BoacTBax. OcoOeHHOCTH 00pabOTKH KOJIEHYATHIX BAIOB, PACIPEABANIOB.
IIMHAHIETCH U XOZ0BBIX BHHTOB.

1.17.2 O0paboTka BTYJI0OK H JHUCKOB

KOHCTPYKTHBHbIE PA3HOBUHOCTH AETaNeil 1 OCHOBHBIC TEXHOJOTMYECKHUE 3a/1auk NPU MX U3TOTOBICHUH. TEeXHONIOrHIHOCT
xoHCTpykimn. Texuuueckue TpeboBanus. Matepuaisl 1 MCXO/HbIE 3aroToBKH. Crioco0bI 06ecredeH st COOCHOCTH IOBEPXHOCTEH
BPAILICHHUS U TeXHOJOrHYeckue 6a3bl. TeXHOMOrHueCKHe MapIIpyThl 0OpaGOTKH [T PA3THYHBIX THIIOB MPOM3BOACTBA. CrIOCOOE!
BBITTOJIHEHHS OCHOBHBIX ONeparuii u 06opyaosanue. OGpaboTka JeTaleil Ha CTAHKAX C MPOrPaMMHBIM yripasiaeHneM. I'pyrinosas
00paboTKa BTYJIOK ¥ JUCKOB. MeTOBI KOHTPOJISL.

1.17.3 TexHoJ0rHus U3rOTOBJEHHUS AeTalleil 3y04aThixX mepenay

Cryxe6HOe Ha3HAYCHHE, KOHCTPYKTHBHBIE PA3HOBUIHOCTU 3y0UaThIX KOJEC M TEXHUYECKUE TPEOOBaHNS, IPEABSIBIIIEMBIE K
HUM. TEeXHOIOTHYHOCTh KOHCTPYKIHMH. MaTepuaq M METOMbI TOIyYEHHs MCXOIHBIX 3aroToBOK. Tepmuueckas 00paboTka
3y6uaTeiX Kojiec. THMIOBOH TEXHONOTHYECKMH MapuIpyT MeXaHH4ecKoil 06paGoTku. BeiGop TexHonormieckux 6a3 mpu
M3rOTOBICHHH 3y0UaThIX KoJec. MeTo/pl Hape3aHus 3y0beB LHIMHAPHIECKHX 3y0uaTeix Konec. Hapesanue IIeBPOHHBIX KOJIEC.
MeTo1bI OT/ICNKH 3yObeB IMIHHAPHIECKHX Konec. Hapesarue 3y0beB KOHHUECKUX 3y6uaThix kosec. OCOOEHHOCTH H3rOTOBICHNMS
yepBaYHbIX Kosec. O6paboTka neTaneii 3y6uateix nepead Ha crarkax ¢ UITY. KonTpons TouHOCTH 3y04YaThiX KOJIEC.

1.17.4 U3roToBJieHHe PHIYaros, BUJIOK H HIATYHOB

OCHOBHBIC KOHCTPYKTMBHbIE PAa3sHOBUIHOCTH JETallel, MX CIyxeOHOe Ha3sHAYEHHWE M TPEOOBAHHS K TEXHOIOTHYHOCTH
KOHCTPYKIMH. MaTepuasl ¥ HCXO/HbIE 3arOTOBKH PbIYaros ¥ maryHoB. Texuudyeckue TpeGoBaHNUs H 3a1a4H, BOSHUKAIOLIME P11
M3rOTOBICHUH AeTaneil nanHoro tuna. Ocobble TPEGOBAHMUS K MACCE W PACIIONIOKEHHUIO IIEHTPa TSHKECTU. MapiipyT i OCHOBHbLIC
onepalyy 06pabOTKY PHYATOB | MIATYHOB B MEIKOCEPHIHOM I Macco BOM mpou3BoAcTBax. [loctpoeHue 1 METObI BBIOIHCH
OCHOBHEIX omepauuii. [Ipumensiemoe 000pyIoBaHHE M OCHACTKA. MeTombl ¥ CpEACTBA KOHTPOJS PBIYArOB B PA3IIM4HBIX
IPOM3BOJCTBEHHBIX YCIOBUSIX.

1.17.5 TexHoJIOTHS H3rOTOBJIEHUSI KOPNYCHBIX JeTael

Ciyxe6HOC Ha3HAYCHHE, KOHCTPYKTHBHBIE OCOGEHHOCTH KOPIIYCHBIX JeTanell (kopmyca mnepeaHux 0abOK M CTAHMHBI
METAUIOPEXKYIIIX CTAHKOB, KOPITYCa H KPBIIIKY PETYKTOPOB K T.J1.) U TCXHHYECKHE TPeOOBAHMS HA UX H3rOTOBJNCHUE. MaTepuan
M METOMBl IMONYYEHHS HMCXOMHBIX 3aroTOBOK. THIOBOH TEXHOJIOTHYECKHMH MAapIIPYT W3TOTOBJIEHHsS KOPIYCHBIX JCTaleH.
O60cHOBaHME BHIGOpPA TEXHOJOTMYECKHX 0a3 s 00paGOTKH OOJBIIMHCTBA TMOBEPXHOCTEH JeTand. 3ajadu, PeriaeMbie Mpy
BHIOOpE TEXHONOTHMYECKMX 6a3 Ha MepBoil omepamuu. MeTozbl 0OpabOTKM MIOCKHX TMOBEPXHOCTEH KOPIYCHBIX IeTaedl H
MPUMEHsAEMOE CTAHOYHOE 000pPYI0BAHUE TIPU PA3IMYHON CEPHHHOCTH NPOM3BOACTBA. MeTo/bl 06pabOTKHU IIaBHBIX H MEJIKHX,
pe3sGOBEIX oTBepcTHil. [IpuMenseMoe 060pyIOBaHHE M PEXYLIMHA HHCTPyMEHT. METOMbl OTIENKH IUIOCKUX MOBEPXHOCTEH H
IIABHBIX OTBepcTHit. O6paboTKa KOPMyCHBIX JeTalell Ha CTAHKAX C IPOrPaMMHBIM yrpaBieHueM. OcOGEHHOCTH H3TOTOBIECHUS
KOpIyCHBIX feTaneil B rHOKOM aBTOMATH3UPOBAH HOM IPOH3BOACTBE. KOHTPOIIb KOPIYCHBIX AeTaNeii [0 Pa3InIHbIM Napa- METpa
M TOYHOCTH. ABTOMaTH3UPOBAHHBIH KOHTPOJb KOPITYCOB.

1.17.6 C6opka MalIHHBI ¥ ee COOPOYHBIX eAMHUIL

CiykeGHOe Ha3HAYEHNE MAIHHbI, AHANH3 TEXHHUEeCKUX TpeGoBanuii. COOTBETCTBHE TEXHUUIECKHX TPEOOBaHMH CIIyKeOHOMY
HA3HAYEHMI0. 3a7a4y JOCTHKEHUS TpeOyeMOi TOYHOCTH MAalIMHb]. BBIABIEHHE H PacyeT KOHCTPYKTOPCKUX M TEXHOJTOTHICCKIIX
neneii. PazpaGoTka cXemsl cO0pKH. BEI60p OpraHn3auioHHOM (OPMBI TEXHONOTHYECKOTO Npouecca cOopku. Onpenenenue qncia
pabouux - c6opmukos. Lluknorpamma cOOpkH. BbIGOp CpenCTB MEXaHH3AMK M ABTOMATH3ALHN TEXHOIOTHIECKOro Mpouecca
c6opku. O6beuHeHre CO0POUHBIX [Epe- XOIO0B B omepariu. [InanHupoBKka cOOPOYHOro y4acTKa.

OcoBeHHOCTH TOCTHKEHHS TpebyeMoii TOuHOCTH ipu cOOpKe THIOBBIX Y3108 MalIiH. MOHTaX BAJIOB HA ONOPAX CKONBKEHHS.
Y MeHbIIEHHE OCEBOrO U PAIHATbHOr0 GUEHHS BATIOB Ha OTIOPAX CKOJIBKEHMS. MOHTAX BAJOB HA ONOPAX Ka4CHMs. Y MCHBIICHHE
0CEBOTO M pajauanbHOro 6uenus. ObecreueHne 3aJaHHOTO HATATa B oropax kaueHus. JlocTikeHne TpeOyeMOi TOYHOCTH
TOJIO’KEHNS BaJia OTHOCHTEIBHO OCHOBHBIX 6a3 KoprycHoit aetanu. COOpKa [MIHHAPUIECKUX 3y6uaTeix nepeaad. Texuuaeckue
TpeGoBaHKs, METO/Ibl AOCTHKEHHSI TOYHOCTH 3alleTIeHus 3y0uaTeix Kosec. KOHTpOIb KauecTsa 3alenieHus 3y0O4aThIX KOJeC.
C6opka KoHHYeCKHX 3yOuaThiX nepenad. Texuuueckue TpeOoBanust. MeTOAbI JOCTHXECHHUS TOTHOCTH MPU MOHTAKE KOHMUCCKHIX



konec. COopka dYepBAYHBIX mepenad. TexHudeckue TpeOOBaHMA, METOABI NOCTHIKEHHS TOYHOCTH IIPU MOHTaXE TEpe/iat.
KoHTpob Ka4ecTBa 3aLeIUICHH .

AstoMaTu3auus cOOpouHbIX omepanuii. CymHOCTh mIpolecca aBTOMATHYECKOrO COSAMHEHHS jeTanell. TeXHONOrHMyHOCTh
c6OpOYHOM eOUHWLBl W JeTaledl NpH aBTOMATHYECKOW cOOpKe. BbIABIEGHHE YCIOBHH coOMpaeMOCTH JeTaned mpu
ABTOMATHYECKOH cOopke. MeTO/IBI JOCTHIKEHNST TOUHOCTH 1 PEKUMBI COOPOUYHOTO npoLecca. ABTOMATH3AIMs TEXHOJIOTHUECKOTO
npouecca COOPKY ¢ HCIOIb30BAHHEM aBTOMATHYECKHX COOPOYHBIX MAIIHH U MPOMBIIIIEHHBIX POOOTOB.
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