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Ocob60e MecTo B NOArOTOBKE BbIMYCKHUKOB MaLLMHOCTPOMTE/IbHbIX CNeunaabHOCTeN 3aHMMaeT UxX
TEXHO/IOrMYEeCcKan NoAroToBKa, OCHOBbI KOTOPOM 3aKNaAblBAOTCA NPU U3YYEHUU AUCLMUMINHDI
«TexHoNorMyeckmne NPOoLLeCCbl B MalWMHOCTPOEHUMN Y,

Llenb Kypca — gatb 6yp,yu1,wv\ cneunannctam NOHATUE O TEXHO/IOTMYECKOM npouecce, a TakXe 3HaHuUA No
Bbl60py TeXHO/N0rnm4yeCKnUX metoa08 NnponsBoacTtea U 06pa6OTKVI 3aroToBOK MalLMHOCTPOUTENbHbIX
M3,D,EI'IMI7I, O6ECI'Ie‘-IMBaI'OLLI,MX BbICOKO€E Ka4ecCTBO npoAayKunn, SKOHOMUIO MaTepunanos, BbICOKYHO
NPOM3BOANTENIBHOCTb TPYyAA. [aTb NOHATUE O KOHCTPYKUMOHHbIX MaTepuanax, Mx CTPOeHuu, CBOMCTBAX U
mMeTodax noayyvyeHua.

3a4aum Kypca — U3yyeHme TEXHOIOTMYECKUX METOA0B NoNy4yeHUs n 06paboTKM 3aroToBOK U AeTanel
MaLUMH, UX TEXHUKO-3KOHOMUYECKUX XapaKTePUCTUK M obnacTei NpUMeHEHUA; NPUHLMUMNUANbHBIX CXEM
TMNoBoro 060pyA0BaHNA, OCHACTKKN, MHCTPYMEHTA U NPMUCNOCO61eHNn; OCHOBHbIX BOMPOCOB
TEXHONOTMYHOCTU KOHCTPYKLMIA 3aroTOBOK C Y4ETOM UX NMPOU3BOACTBA; TEXHUKO-IKOHOMMUYECKUX
XapaKTePUCTUK NPOLLECCOB; TEXHUKM 6E30MacHOCTM M OXPaHbl OKPY»KatoLLein cpeabl.

1 Obuwue nonoxeHua

1.1 CocTaB 1 06bem camocTonTeIbHOM pPaboTbl

CamocTosTenbHan paboTa BbiNONHAETCA B BUAE pedepaTa 06bemom 10-15 MaMHOMUCHBIX INCTOB
dopmarta A4, wpndt Ne 14, 1,5 nHtepsana, Times New Roman.

CoaepkaHue paboTbl:

- OTBET Ha BOMPOCbI N0 334aHUI0; MPUMEPbI;



- CMWUCOK MCMOJIb30BaHHOM IMTEPATypbl. TUTY/IbHbIN IUCT AONKEH COAEPKATb:

- HanmeHoBaHMe y4ebHoro 3aBeaeHun, kKapegpbl;

- nopazaronosok (CamocrosaTenbHasa pabota no gMcumnanHe

«TexHOI0TUA KOHCTPYKLMOHHbIX MaTepUanoB»);

- HOMep BapuaHTa;

- damunma, n.0. CTyaeHTa; HOMep rpynnbi;

- damunua, n.o. npenoaasarens;

- rog, BbINO/IHEHUA PaboTbI

1.2 MeTtoaunyeckume peKkomeHaaLnn K BbIMOSTHEHUIO CcamocToATeIbHOM pa6OTbI

CTyAeHTbl, 06yyatoLLmMeca 3a04HO, BbIMONHAKT CAaMOCTOATEIbHYIO paboTy. 3afaHue 1 BbIOOp BapnaHToB
HaXoAATCA B COOTBETCTBYIOLWMX Pa3geax HacToAWMX METOAMYECKUX YKa3aHNn. OTBETbI L0KHbI BbITb
KPaTKMMW, aprymeHTUPOBaHHbIMM WM TOYHbIMKU. [lpn onmcaHum

NPOM3BOACTBEHHbIX NPOLECCOB HEOHXOAMMO NPMBOAUTL CXEMbI COOTBETCTBYHOLLEro 060pyA0BaHUA C
OonMcaHMeM ero yCTpowcTBa U NpuHLMNa Aencteua. A ana GopmoobpasyroLMX NPOLLECCOB K TOMY Ke
NPUBECTUN 3CKN3bl NPUMEHAEMBIX MHCTPYMEHTOB M OCHACTKM.

2 Bbibop meTona 1 cnocoba NoNyyYeHUs 3aroToBKM

HeobxoaMMOCTb S3KOHOMUM MaTepUanbHbIX PECYPCOB NpeabaABAsAeT BbiCOKMe TpeboBaHMA K
paunoHanbHOMY BbiI6OpPY 3aroTOBOK, K YPOBHIO MX TEXHONOTMUYHOCTH, B 3HAYMTE/IbHOW Mepe
onpeaenstolleli 3aTpaThl Ha TEXHOIOTMYECKYHO MOArOTOBKY NPOMN3BOACTBa, Ce6eCTOMMOCTb, HaA&KHOCTb
W 00/IrOBEYHOCTb M3AeNNN.



MpaBnabHO BbIOPATb CNOCOH NOYYEHUA 3aroTOBKN — O3HAYaeT onpeaeInTb PaLyOHasbHbIN
TEXHOJIOTMYECKUIM NPOLLECC €€ MOJIYYEHUSA C YYETOM MaTepuana Aetanm, TpeboBaHUM K TOYHOCTU ee
N3roTOBNEHUA, TEXHUYECKMX YC0BUIA, SIKCMNYaTaLMOHHbIX XapaKTEPUCTUK N CEPUIAHOCTU BbIMNyCKa.

MawmnHOCTpOoeHUe pacnonaraeT 60/1bWNM KOANYECTBOM CNOCOBOB NoaydYeHUs geTtanen. Ito
MHoroobpasue, C 04HON CTOPOHbI, MO3BO/IAET CYLLECTBEHHO MOBbLICUTb IKCM/IyaTaLUMOHHblEe
XapaKTePUCTUKM MaLLMH 3a CYET UCNOJIb30BaHMA CBOMCTB MCXOAHOTO MaTepuana, c Apyrov — co3gaer
TPYAHOCTM Npu BbibOpE paLmMoHaNbHOIO, 3KOHOMWYHOIO cnocoba nonyveHus AeTanu.

Ocob6eHHO Ba*KHO NPaBMAbLHO BbIBPATb BUA 3arOTOBKM, Ha3HaYNTb Hanbonee pauMoHanbHbIN
TEXHO/IOMMYECKMIA MPOLLECC €€ U3roTOB/IEHUA B YC/I0BUAX aBTOMATU3MPOBAHHOMO NPOM3BOACTBA, KOraa
pasmepbl AeTann Npu MexaHNYecKoi 0bpaboTKe Noy4aloTCA «KaBTOMATUUYECKM» Ha NpeaBapUTeibHO
HaCTPOEHHbIX arperaTHbIX CTaHKaxX UM CTaHKaxX C YNCNOBbIM NPOrpamMmMHbIM ynpasaeHuem (YNY). B atom
C/lyyae HeAoCTaTOYHbIE MPUNYCKM TaK e BpedHbl, Kak M M3AuWHKE, a

HepaBHOMepPHaA TBépLI,OCTb maTepuana naun 6o/bline YK/Z1IOHbl Ha 3arotoBKe MOTYyT BbI3BaTb
3HauYuMTeNbHble KonebaHuA B A0NyCKax pa3mepos roToBOM AeTanun.

MNosTomy 04YeHb BaXKeH 3KOHOMUYECKU U TEXHOJIOTUYECKHU 060CHOBaHHbIM Bbl60p BUAa 3arotoBkn anAa
AaHHOro Nnpon3BoAacTBa.

MaKcrMmanbHoe NpubanKeHne reomeTpudeckmx Gopm 1 pasmepos 3aroToBKM K pasmepam n dopme
roToBOW AeTanu — rNaBHas 3a4a4a 3aroTOBUTE/IbHOTO NPOM3BOACTBA.

3apaHHblE KOHCTPYKTOPOM reoMeTpua, pasMmepbl U MapKa MaTepuana AeTaan BO MHOTOM onpeaensatoT
TEXHONOMUNIO U3roToBeHUA. Takum obpasom, BbIGOP BMAA 3aroTOBKM NMPOUCXOAUT B NpoLecce
KOHCTPYMPOBAHMA, TaK KaK NpW pacyeTe geTanen Ha NPOYHOCTb, U3HOCOCTOMKOCTb MK MpPU yyeTe
APYrvx NokasaTtenen sKcnayaTalMOHHbIX XapaKTEPUCTUK KOHCTPYKTOP UCXoauT U3 GUsmKo-
MeXaHMYEeCKMX CBOMCTB MPUMEHAEMOro MaTepmasna ¢ y4€TOM BAUAHMA cnocoba nonyvyeHns 3aroToBKM.

CDaKTOpr, BAnAoWnMeE Ha cebectoMmocTb npon3soAacTBa B MalWMHOCTPOEHWN, AENATCA HaA TPU rpynnbl:

1- A TPyNna — KOHCTPYKTUBHblE GaKTOpbI, T.€. KOHCTPYKTUBHOE pelleHne camol AeTanu,
obecneunBatollee NPUEMIEMOCTb €€ A4/ U3roToBAeHMA 06paboTKOMN AaBAEHUEM, TUTbLEM, CBAPKOW;
BbIOOP MapKM maTepuana U TEXHONOMMYECKUX YCNOBUN;

2- A rpynna — Npou3BoAcTBEHHbIE GaKTOpPbI, T.€. XapaKTep U Ky/bTypa NPOM3BOACTBA,
TEXHO/IOTMYEeCKan OCHALEHHOCTb, OPraHN3aLMOHHbIE U TEXHOOTMYECKNE YPOBHM NPOU3BOACTBA;

3- A rpynna — TexHoiormyeckme GakTopbl, XapakTepusytowme cnocob ¢popmoobpasoBaHms
3aroTOBOK, BbI6OP camol 3aroToBKK, 060pyL0BaHMA N TEXHOJIOFMYECKOTO NPOLLECCA NONYYEHMA AETANN.

To, HAaCKO/IbKO NOJIHO B 3aroTOBKe YY4TEHO BAUAHUE d)aKTOpOB FlepBOl‘/JI n BTOpOﬁ rpynn, nossonAaert
CyaAnTb O TEXHO/IOTMYHOCTHN 3aroTOBKU.

Mo TeXHONOrMYHOCTBIO 3aroTOBKM NPUHATO NOHUMATb, HACKOJIbKO AaHHAA 3aroTOBKa COOTBETCTBYeT
Tpe6OBaHMﬂM npon3soAacTBa n obecneuunBaet AONTOBEYHOCTb M HAOEXHOCTb pa6OTbI AeTann npu
aKCnayatauun.



Bbinyck TEXHOJIOTMYHOM 3aroTOBKMU B 3a4aHHbIX macwTtabax npon3soAacTBa obecneynBaeT MMHUMaJIbHblE
npon3BoAcCTBEHHbIE 3aTpaThl, CE6ECTOVIMOCTb, TPYAOEMKOCTb M MaTEPUNANTIOEMKOCTb.

TpeTbs rpynna ¢GakTOpPOB BaXKHa, KOraa AeTaan MoryT 6biTb NONyYeHbl OAHUM AN HECKOJIbKUMU
cnocob6amm NnTba nnmn ob6paboTKM AaBaeHUeM, Hanpumep, paaHubl, TPOMHUKK, WecTepHU. O4HAKO Npu
JIUTbe CTPYKTYypa MeTaNNa, a CnefoBaTe/lbHO, U MEXaHUYECKME CBOMCTBA, HUXKE, Yem Npu 06paboTke
MeTaNNoB faBneHnem. TakKe, 0COBEHHO NPU AUTbE B KOKUAb UK NOA SaBAEHNEM, BblLLE BEPOSTHOCTb
BO3HWKHOBEHMUA IUTENHbBIX HANPAXEHUIA U HAIMUNA NOPUCTOCTH.

Mpu WTaMmnoBKe, co34aBas HanpaB/ieHHYI0 CTPYKTYPY, MOXHO YBEANYUTb SKCMAyaTaLMOHHbIE CBOMCTBA
AeTanu. B To e Bpems 3aAaHHbI NapaMeTp LepoXoBaTOCTM NOBEPXHOCTU U TOYHOCTb Pa3MepPOoB MOryT
6bITb 0becneyeHbl B 060MX caydanx.

Takum 06pasom, Npu Bbibope cnocoboB NoyyeHnsa 3aroToBKM B NepPBYI0 ovepedb CAeayeT yYnTbiBaTb
OoCHOBHble dpaKTopbl (cebecToMmocTb 1 TpeboBaHMNA K KauyecTsy), OPMEHTUPOBATLCA Ha TO, YTO B
KOHKPETHOM C/lydyae ABAAETCA ONpeaenatowmm.

B KauecTBse ApYyroro npumepa MOXHO paccCMOTPETb KpyrnHorabapuTHble AeTaiv 3HauMTeIbHOM Maccehl,
Tpebylowue Ansa CBOEro N3rotToBaeHUA YHUKaAbHOro 060pya0BaHua 601bloN MoLHOCTU. Takne getanu
uenecoobpasHo U3roTaBAMBaTb CBAPHbIMWU. ITO NO3BOMAET COKPATUTb A/IMTENbHOCTb LIMKANA
M3roTOB/IEHMA, NOBbLICUTb KAYEeCTBO MeTaNNa 3a cyeT

NPUMEHEHNA C/INTKOB MeHbLUE MacCbl C MEHbLUMM KOJIMYECTBOM SINTEMHBIX LI,ECI)EKTOB, HO NPnN 3TOM
YMeHbLUaeTCA K03¢¢MLI,MEHT MCNONb30BaHNA METaN/ia, yBE/IMYNBAETCA TPYAOEMKOCTb.

OnTMManbHOe peleHne Npu BbiIbope 3aroTOBOK MOXKET 6bITb HalAEHO TONIbKO NPW YCI0BUM
KOMMMJ/IEKCHOrO aHaM3a BANAHUA Ha cebecToMMOoCTb BCex GpaKkTopoBs, Npu 06A3aTeNbHOM YCA0BUK
NONOMKMUTENbHOIO BAMAHMA cnocoba NoyYeHUn 3aroTOBKM Ha KauecTBO Usaenus.

B cebecToMMOoCTV U3roTOBNEHMA AETa/IN 3HAUMTE/IbHYIO 4,010 COCTABAAIOT 3aTPaThl HA MaTepuan (0Koo
60 %). NMo3Tomy NyTW CHUXKEHMA cebecTOMMOCTM LenecoobpasHo UCKaTb B CHUMKEHUM pacxoaa
martepuana.

TexXHONOrMYHOCTb AeTanu ¢ onpeaesieHHOM CTeneHbo NpMbANKeHMA OLLEHUBAETCA CieayoLWLMMU
rMoKasaTensimu:

- KoadPpuumMeHT BbIxoaa rogHoro () ;
- BecoBoM ToyHocTn () ;
- ucnosb3oBaHus metanna ().

— XapaKTepu3yeT pacxos MeTa/l/la B 3aroTOBUTE/IbHOM Liexe, pa3mep b6paka, TEXHOOTMYEeCKMX OTXOL,08,
onpegensetca no popmyne:

roe: — macCa NCXoaHOro metansia;, — Macca 3arotaB/inBaemoro metanna.



— OTparkaeT cTeneHb NpMbanKeHna Gopmbl M pa3mepoB 3aroToBKM K dopme 1 pasmepam aeTanu, T.e.
XapakTepusyeT o6bem mexaHu4eckor obpaboTku, onpegensercs no popmyne:

roe: — macca roToBOW AeTann.

— OTpaxKaet O6LIJ,I/I17I pacxon meTansia Ha U3rotaBainBaemyro eTasib, onpenendaerca no d)opmyne:

2.1 O6wme NpUHLMNbI BbIBOPA 3aroTOBKU

Hanbonee LWNPOKO ANA NoNy4eHNA 3arotoBoOK B MalWMHOCTPOEHUN NMPUMEHAIOT cheayrowme meToabl:
INTbE, o6pa60TKa MeTaNNa AaBleHNEM U CBAPKa, a TaKXKe KOM6MHaLI,MFI 3TUX METOA0B.

Ka)i(p,blﬁ M3 MeToaoB COAEPKUT 60bLlWoe Yncno cnocobos nony4yeHmnA 3arotoBok.

MeToz — 3TO rpynna TeXHOJI0TMYECKUX NPOLLECCOB, B OCHOBE KOTOPbIX IEKUT €4MHbIN NPUHLMN
¢$bopmoobpasoBaHuA.

NIMTbe — noslyYeHune 3aroToBOK NyTeM 3a/IMBKM PacniaBNeHHOro MeTaila 3aLaHHOro XMMUYECKOTo
COCTaBa B INTENHYIO GOPMY, NONOCTb KOTOPOIN MMEET KOHOUIYPaLMIO 3arOTOBKM.

O6paboTKa AaBneHnemM — TEXHOI0TMYECKME MPOLLECChI, KOTOPblE OCHOBAHbI Ha NAACTUYECKOM
dopmomnsmeHeHnn meTanna.

CBapKa — TEXHOJIOrMYECKUI1 MPOoLEecC NoJlyYeHUs HepasbeMHbIX COeAUHEHUI U3 METa/I/IOB U CMJIaBOB B
pe3ynbTaTe 06pa30BaHUA aTOMHO- MOJIEKY/IAPHbIX CBA3EN MEXAY YacTULAMWN COeANHAEMbIX 3arOTOBOK.

Mpu BbIGOPE MeToAa HEOHX0AMMO OPUEHTMPOBATLCA B MEPBYIO oYepesb Ha maTepuan u TpeboBaHUs K
HeMy C TOYKM 3peHna obecneyeHnn cay*ebHbIXx CBOMCTB U34eNUA (MNTbe — YyryH, CTaAu C
0603HavyeHuem /).

Ocob60 oTBETCTBEHHbIE AETaNM, K KOTOPbIM NPeAbABAAIOTCA BbiICOKMe TpeboBaHWA No pasmepy 3epHa,
HanpaB/IeHNIO BOJIOKOH, a TaKKe Mo

YPOBHIO MeXaHUYECKNX CBOMCTB, BCeraa cneayet n3rotasinMBaTtb U3 3arotoBok, ﬂOﬂyLIEHHOl;'I O6pa6OTKOﬁ
AaBNeHNeM.

Bbl60p cnocoba nony4yeHnA 3arotoBkM CN0XKHaA 3a4a4a.



Cnocob nony4eHus 3aroToOBKU AOMKEH BbiTb IKOHOMUYHbBIM, 06ecneunBatoLLMM BbICOKOE KauyecTBo
AeTanu, Npou3BOAUTESIbHbIM, HETPYA0EMKUM.

2.2 OcHoBHble $aKTopbl, BAMAOLWME Ha BbIGOp cnocoba nosyyeHus
3aroTOBKM
XapaKTep npousBoAcTBa.

[ns menkocepuiHOro 1 eaUHUYHOTO NPOU3BOACTBA XapPaKTePHO NUCMOJIb30BaHUE B KauecTBe 3aroToOBOK
ropsiyekaTaHOro NpokKaTa, OT/IMBOK, NOJIy4EeHHbIX B MecH4aHO-IIMHUCTbIX GOPMaXx, MOKOBOK, NOJYYEHHbIX
KOBKO.

3710 0bycnaBanBaeT 6o/bluME NPUNYCKKU, 3HAYUTE/IbHBIA 06bEM Noc/ieayoLen MexaHU4eCcKom
06paboTKM, NOBbILEHWNE TPYA0EMKOCTMU.

B ycnhosuax prnHOCGpMﬁHOFO M MacCoBOro npon3soacTts DEHTaGGJ'IbeI cnocobbl nony4yeHnA 3arotoBokK:
ropayan o06beMHan WTaMMNOBKa; INTbe B KOKU/b, noa AaBneHunem, B o60104KOBbIE dJOprI no
BbiN1aBaAeMbIM MOodeNAM.

MpumeHeHMe 3TMX cnocoboB NO3BONSAET 3HAYMTE/IbHO COKPATUTb MPUMNYCKU, CHU3UTb TPYA0EMKOCTb
N3roTOBNEHUA AETaNN.

MoBblleHMe TOYHOCTM GOPMOOBPa3YIOLLMX NPOL,ECCOB, BbI6Op Hanbonee TOUHbIX U NPOrPECCUBHbIX
cnoco60B NoJlyyeHna 3aroToBoK Ha 6ase yBeMyeHna cepMmnHOCTU NPOMU3BOACTBA ABAAETCA OAHUM U3
BaKHEMLLMX pe3epBOB NOBbILEHUA TEXHUYECKOTO YPOBHA NPOU3BOACTBA.

MaTepmanbl n Tpe6OBaHMFI, npeabABaAeMble K Ka4eCTBY AETan

MaTepmanbl LOOJTXKHbI O6ﬂaﬂ,aTb HEO6XOAI/IMbIM 3anacom onpegeneHHbIX TEXHO/IONM4YeCKnx CBOWCTB —
KOBKOCTbIO, WUTaMNyeMOCTbIO, XNOKOTEKYYECTbIO, CBAPUBAEMOCTbLIO, O6pa6aTbIBaeMOCTbIO.

Ons pebopmmnpyembix MaTepmManoB HEOHXOAMMbIM TEXHO/IOTMYECKMM CBOMCTBOM SIBNAETCA
TexHonornyeckan naactmyHoctb. Ocobo xecTkme TpeboBaHMA MO TEXHONOTMYECKON NNACTUYHOCTU
NpeabABAAOTCA K CMJIaBaM, U3 KOTOPbIX AETaAN NOMYYatOT X0/104HOM 06paboTKoM AaBieHnem —
Bbl4aB/IMBaHUEM, BbITAKKON, TMBKOM, POPMOBKON.

Echn metann o6na,a,aeT HU3KOM KNOKOTEKYYECTbIO, BbICOKOM CKNOHHOCTbIO K yCaaKe, TO He
pekomeHayeTcAa NPUMeHATb INTbe B KOKWU/1b, NOA4 AaB/1eHNeM, TaK KaK N3-3a HU3KOM noaaTINBOCTU
MeTa/I/IMYeCcKon d)OprI MOTYT BO3HUKHYTb NNTeMnHble HanpAXeHuA, Kop06neH|/|e OT/INBKU, TPELWUHDI.
Ll,enecoo6pa3Ho NPUMEHATb 060/104KOBOE INTbE U TNTbE B NECYAHO-TIMHUCTbIE q)OprI.

[lnA OTBETCTBEHHbIX, TAXENO Harpy»KeHHbIX AeTanel (Banbl, WecTepHn, 3ybaTble Koneca), A1A KOTOPbIX
NpeabABAAIOTCA onpeaesieHHble TpeboBaHNA K KauecTsy MeTaslia U K GU3NKO-MeXaHUYeCKUM
CBOICTBaM — Liesiecoobpa3HO MCNo/Ib30BaTb MOKOBKK, TaK KaK B nNpolecce 4epopmUpoBaHNA co34aeTca
MeNIKO3epHMCTan, Hanpas/ieHHaa BOMIOKHUCTasA CTPYKTYpa, 3HaUNTEIbHO NOBbILWaoWas GpU3nKo-
MexaHW4YecKue CBoMCTBa maTepuana.



Pa3smepbl, macca u KoHpUrypauua getanu.

YaenbHaa CTOMMOCTb OT/IMBOK M MOKOBOK PacTeT C YMEHbLIEHMEM X Maccbl. 3aKOHOMEPHOCTb 061Las
AN BCeX cnocoboB Mo/ly4eHmns 3aroTOBOK U AeTasieit, Tak KaKk TpyAoeMKocTb dopmoobpasoBaHums
onpeaenstoT oblLei naolaablo NoBepxHocTel, noanexalmx obpabotke.

Pazmepbl AeTanu 4acTo UrpatoT peLlatoLLyto poib. Mpu ANTbe Mo BbINAABAAEMbIM MOAENAM, B KOKWUAb,
nofA, AasfeHMemM pasmepbl OT/IUBKM

OrpaHMYeHbl TEXHOJIOTMYECKMMM BO3MOMKHOCTAMM 060pYyA0BaHMA U MHCTPYMEHTA.
Crnocobom ropsuenn 06BbEMHON WTAaMMOBKM BO3MOXKHO MoJly4eHne NoKoBoK Ao 1000 Kr.
KauyecTBo NoBepxHOCTKN 3aroTOBOK, obecneyeHne 3a4aHHON TOYHOCTW.

Mcnonb3oBaHMe ToUHbIX cnocobos obecneymBaeT 4OCTaTOUYHYIO YNCTOTY NOBEPXHOCTU U BbICOKYIO
TOYHOCTb 3aroTOBOK.

CoBepLUEHCTBOBAHNE KOBKM M LUTAMNOBKM 06ECMNEYMBAIOT NapaMeTpbl LEPOXOBATOCTU U TOYHOCTb
pa3mepoB, COOTBETCTBYHOLLMX MEXaHNYECKOM 06paboTKe 1 gaxe PUHULIHBIX onepauumi.

KannbpoBsKa, XxonogHoe BblaasavMBaHne obecneynsatoT Noay4eHe roToBbIX AeTanel (3aKkaenku, ranku,
60nTbI).

Bo3moXKHOCTU umetoLerocsa obo pPyaAoBaHUA.

YuntbiBatot NP U3rotToB1IEHNN 3aroTOBOK cnocobamm LI,EHTp06E)KHOI'O NNTbA, TNTbA NOA4 OaBNEHUNEM,
ropﬂqeﬁ 06BEMHO LITaMMNOBKOW. MHoraa sTo ABnaeTcA onpeaenatowmm MOMEHTOM.

Hanpumep, Hannumne B KysHEYHOM LiEXe POTALMOHHO-KOBOYHbIX MaLLMH NO3BONAET NOAYYUTD
CTyneHYaTble 3aroTOBKM MPAKTUUYECKM 6e3 MexaHN4YecKon 06paboTKuM. To Ke — Npu HaAn4Ynm
MexaHW4YeCKMUX NPeccoB ABOMHOIO AeMUCTBUA AU TMAPABANYECKUX MHOFOCTYNEHYATbIX MPECcCOoB.

MoLLHOCTb Ky3HEYHO-LITaMNOBOYHOIo 06opyaoBaHNA onpeaenaeT HOMEHKAATYpy U3roTOBAEHUS
netanen.

2.3 NuteitHoe npomnssoacteo. Obuwme cBegeHUs O NNTEMHOM
npou3BoAcCTBe

Teopua n NpakTMKa TEXHONOTUN nnTeiHoro npon3soAacTBa Ha COBpPeEMEHHOM 3Tane NO3BOJIAET NO/1y4aTb
n3agenna c BbICOKMMU aKkcnayaTaynoHHbIMU csorictBamu. OTAUBKMU HageXHo pa60Tar0T B

peaKkTUBHbIX ABUraTENAX, ATOMHbIX SHEPTreTUYECKUX YCTaHOBKAX U APYrMX MALLMHAX OTBETCTBEHHOro
HasHauyeHMA. OHM UCNONb3YIOTCA B U3TOTOBNIEHNUN CTPOUTENbHbBIX KOHCTPYKLUMUIN, METaNNypruyeckunx
arperaToB, MOPCKMX CYA0B, AeTanel 6bIToBOro 060pyL0BaHMUsA, XYL40KECTBEHHbIX U HOBEANPHbIX
nsgenuni.



CoBpemeHHOe COCTOAHME NNTEeHOoro Nnpon3BoACTBa onpeaenAaeTca coepeHCTBOBaHNEM
TPAAULUMOHHbIX N NOABAEHNEM HOBbIX cnocobos NNTbA, HENPEPbLIBHO NOBbIWAKOWMMCA YPOBHEM
MexaHM3aunn n aBTomatnsaummn TeXxHoNorm4eCkmnx npoLueccos, cneu,manm3au,v1e171 n ueHTpanmsaumeﬁ
npon3soAacTBa, CO34aHMEM Hay4YHbIX OCHOB MPOEKTUPOBaHUA NINTEMHBIX MALLIWH N MEXaHU3MOB.

BakHeWWnM HanpaBaeHMeM NoBbliWeHUA 3GEKTUBHOCTU ABAAETCA YydLEeHNE KayecTBa, HageKHOCTH,
TOYHOCTM W LLIEPOXOBATOCTMN OT/IMBOK C MAaKCMMAJIbHbIM NPUBANKEHNEM NX K GOPME FOTOBbIX N3AeNNi
nyTem BHEAPEHMA HOBbIX TEXHONOMMYECKUX NPOLLECCOB U Y/IyYLEHMA KauecTBa JIMTENHbIX CMNABOB,
yCTpaHeHWe BpeaHOro BO34eNCTBMA Ha OKPYXKAIOLWYHO0 cpeay U yydleHua yCI0BUIA TpyAaa.

JNuTtbe asnaetca Hanbosee pacnpocTpaHeHHbIM meTogom GpopmoobpasoBaHms.

MpenmywecTBaMmmn NTbA ABAKOTCS U3rOTOB/IEHUE 3arOTOBOK C HaNb01bWMMK KO3 PULMEHTaMMU
NCMONb30BaHNA MeTaiNa U BECOBOW TOYHOCTU, U3rOTOBAEHME OTINBOK NPaKTUYECKM HeorpaHUUYEHHbIX
rabapuToB 1 Macchl, NOy4YeHUe 3aroTOBOK M3 CNAaBOB, HeMoAAaloWMUXCA NAacTUYecKon gedopmaumm um
TpyAHO obpabaTbiBaembIx pe3aHnem (MarHuThbl).

24 TexHonorna ob6paboTkm gasneHnem. Obume ceeaeHun

O6pa6OTK0171 AaBJIeHMEM Ha3blBaOTCA NpoueCCbl NONy4eHNA 3arotoBOK NN AETaI'IEI‘/JI MaLWKnH CM10BbIM
BO3,D,el71CTBVIEM UHCTPYMEHTA Ha UCXOAHYHO 3aroToBKY N3 UCXO04HOro matepuana.

Mnactuyeckoe gepopmmpoBaHue npm 06paboTke gasaeHUeM, cocTosLee B NPe0bPa3oBaHUK
3aroToBKKW NPocCToi popmbl B AeTasib bonee cnoxKHoM dopmbl TOFoO Ke 06bema, OTHOCUTCA K
MasI00TXOAHOM TEXHONOTUN.

O6paboTKoI AaBAEHMEM MOYYAIOT HE TOJIbKO 3a4aHHY0 GopMy U pasmepbl, HO U obecneynBatoT
Tpebyemoe KauecTBO MeTa/a, HaZeXKHOCTb PaboTbl U3aenus.

BblcoKan Npon3BOAUTENbHOCTb 06PabOTKN AaBNEeHUEM, HU3Kasn ce6eCTOMMOCTb U BbICOKOE KauyecTBo
NPOAYKLUMM NPUBENMU K LUIMPOKOMY NMPUMEHEHMIO STUX NMPOLLECCOB.

Mnactnyeckoe aedopmmnposaHue B 06paboTke MeTaN 108 AaBJAEHNEM OCYLLECTBAAETCA NPU PasANYHbIX
CXeMax Hanps»KeHHoro 1 4ehoPMUPOBAHHOIO COCTOSHMI, NPU STOM UCXOLHAA 3ar0TOBKA MOXKET bbITb
06bEMHbIM TENIOM, NPYTKOM, IUCTOM.

Mo Ha3Ha4yeHMIo Npouecchbl 06paboTKM MEeTaNNOB AaBNEHWEM FPYNNUPYIOT Cieayrowmm obpasom:

- Ana nonyvyeHuma M3Ae!'IMl71 NOCTOAHHOIO NonepeyHOro ce4yeHA No ananHe (I'IpYTKOB, NPOBOJ1IOKH,
NeHT, J'IVICTOB), npumMmeHAeMbIX B CTPOUTE/IbHbIX KOHCTPYKLUAX NN B Ka4eCTBe 3arotoBokK AnA
nocnenyrowero n3rotossieHnAa ,CI,ETa}'IEI\/'i — MNPOKaTKa, BOJ/I04HEHUNE, NMPECCOBaHNE;

- AN NONyYeHWA AeTaneli v 3aroToBOK, UMeOLWNUX GopMbl 1 pasmepbl, NPUBANNKEHHbIE K
pasmepam 1 popmam roToBbIxX AeTanei, TPebyoLWmMX mexaHmyeckoin 06paboTku gna NpULaHUA UM
OKOHYaTe/IbHbIX Pa3MepPOoB M 334aHHOIO KayecTBa NOBEPXHOCTM — KOBKA, LWUTAMMOBKa.



OCHOBHbIMK cxemamu aedopMUpPOBaHUA 06 bEMHOI 3aroTOBKMN ABAAIOTCA:
- cyKaTue mexKay NNOCKOCTAMU MHCTPYMEHTA — KOBKa;

- poTauMOHHOE 06KaTue BpaLLatoWMMMCA BaIKaMmM — NMPOKaTKa;

- 3aTeKaHWe MeTaiNa B NONOCTb MHCTPYMEHTA — LUTAaMIMOBKa;

- BblAaB/IMBaHWE METaNNA M3 NOAOCTU UHCTPYMEHTA — NPECCOBaHMUE;
- BbITArMBaHME MeTasa U3 NOJIOCTU MHCTPYMEHTA — BOJIOYEHME.

XapaKTtep nnactuyeckom gedopmaunm 3aBUCUT OT COOTHOLLEHMSA NPOLECCOB YNPOYHEHUA U
pasynpodHeHusa. NyokmHbim C.W. npeanoxKeHo pasnnyats Buabl AedopmaLMm 1, COOTBETCTBEHHO, BUAbI
06paboTKkun gasneHnem.

lopsayan aedopmaumsa — gedopmauma, Nocae KOTOPO MeTanN He NoAyYaeT YNPOUYHEHUS.
Pekpuctannmsauma ycnesaeT NPOMNTH NOSHOCTbIO, HOBbIE PABHOOCHbIE 3epHa NOIHOCTbIO 3aMEHAIOT
AedopMUPOBaHHbIE 3ePHA, UCKAXKEHUA KPUCTANIMYECKOM peLleTKn oTcyTcTytoT. Jedopmaumsa umeeT
MeCTO Npu TemnepaTypax Bbille TeMnepaTypbl Havana pekpucTanimsaummn.

HenonHasa ropavas gedopmauma xapakTepnsyeTca HesaBepLUEHHOCTbIO MPOLEecca PekpucTannmsaumm,
KOTOpas He ycrneBaeT 3aKOHUYMTbLCA, TaK KaK CKOPOCTb ee HeA0CTaTOYHa MO CPaBHEHMIO CO CKOPOCTbIO
aedopmaumu. YacTb 3epeH octaeTca A4edopMUPOBAHHBIMU U METANN YNPOYHAETCA. BO3HMKaOT
3HaYMTE/IbHbIE OCTAaTOUYHbIE HANPAXKEHWNA, KOTOPbIe MOTFYT NPUBECTM K paspyweHuio. Takas gedbopmaumsa
Hanbosiee BEPOATHA NpY TemnepaType, He3HaUYMTE/IbHO NpeBbIWaloLWwei TemnepaTypy Havana
pekpuctannmsauun. Ee cnegyet nsberatb npu 06paboTke AaBieHUEM.

Mpu HeNoHOM xonoAHOM AedopMaLMM PEKPUCTANIM3ALMUA HE MPOUCXOAMUT, HO NPOTEKatOT NPOLECCHI
Bo3BpaTa. TemnepaTtypa gedopmaumm HECKONbKO Bbille TemnepaTypbl BO3BpaTa, a CKOPOCTb

AedbopmaLmm meHbLIe CKOPOoCTU Bo3BpaTa. OcTaTouHble HanpsAXKeHUA B 3HaYUTENbHON Mepe
CHMMALOTCH, UHTEHCUBHOCTb YNPOYHEHUA CHUMKAETCS.

Mpu xonogHow gedopmaumm pasynpoyHsIoLLME NPOLECCHI He NpoucxoaaT. TemnepaTypa X0No4HOWM
AedopmaLmmn HUXKe TemnepaTypbl Hayana Bo3BpaTa.

XonopgHas v ropavan gebopmaumn He cBssaHbl ¢ aedopmaLment ¢ Harpesom uam 6es3 Harpeea, a 3aBUCAT
TONIbKO OT NPOTEKAHMA NPOLLECCOB YNPOYHEHUA M pa3ynpoyHeHus. MNoatomy, Hanpumep, gepopmauma
CBMHLA, 0/10Ba, KaZAMMUA U HEKOTOPbIX APYrMX METANI0B NPU KOMHATHOM TeMnepaType ABAAETCA C 3TOM
TOYUKM 3peHuna ropaden gepopmaumei.

2.5 CBapo4HOe Npom3BoACTBO

CBapKa — TEXHONOMMYECKUI NPOLLEeCC NOAYyYeHMA HEPA3bEMHBIX COEAMHEHWI B pe3yibTaTe
BO3HWKHOBEHWA aTOMHO-MO/IEKYIAPHbIX CBA3EN MeXAy CoeAnHAEMbIMM AETaNAMM NPU UX Harpese u
NNacTMYeckom AedpopmMUpPoBaHUM.



CBapHble COeANHEHMA MOXKHO NOJyYaTb ABYMA MPUHLMMMANBHO Pa3HbIMM NYTAMM: CBAPKOM
niaBAeHUEM U CBApPKOI AaBNEHUEM.

Mpw cBapKe NaaBneHNEM aTOMHO-MOJIEKYNAPHbBIE CBA3U MEXKAY AeTaNAMMU CO34at0T, ONAABAAA UX
NPUMbIKaIOLLIME KPOMKM, TaK, YTOObI NOIyYNIach CMayvmBatoLLas ux, 0bLan BaHHa. 3Ta BaHHA
3aTBEPAEBAET NPU OXNAKAEHUM U COEANHAET AETaNM B O4HO Lienoe. Kak NpaBuio, B *KUAKYIO BaHHY
BBOAAT AONOAHUTENbHbIN MeTann, YTobbl MONHOCTbIO 3aNO/IHUTL 3a30P MEXAY AeTaNAMMU, HO BO3MOXKHA
CBapKa 1 b6e3 Hero.

Mpw cBapKe gasneHMem ob6s3aTelbHbIM SBAETCA COBMECTHAA NaacTnyeckan gedopmauma getanei
CKaTMEeM 30Hbl coegMHeEHMA. ITUM obecneymnBaeTca OYMCTKA CBAPUBAEMbIX MOBEPXHOCTEN OT NAEHOK
3arpsA3HeHUn, U3meHeHue nx peabeda n 06pasoBaHNE aTOMHO- MOJIEKYIAPHbLIX CBA3EN.
Mnactnyeckor gedopmaumm 06bIYHO

npeaLwecTByeT Harpes, Tak Kak C POCTOM TeMMepPaTypbl yMeHbLUaeTcA 3HadeHe aedpopmaimu,
HeobX0AMMOWN ANA CBAPKM M NOBbIWAETCA MAACTUYHOCTb MeTala.

HarpeB cBapMBaembix AeTasiell OCYLLECTBAAETCA Pa3HbIMU CNOCOBaMU: INEKTPUYECKOM AYroN,
rasoKMUC/IOPOAHbIM NAaMeHeM, NPOoNycKaHWeM TOKa, lasepom U T.4. MNo-pasHomy obecneymBatoTcs
3alMTa 30HbI CBApPKM OT BO3AENCTBUA BO3AyXa U ee NpUHyanTenbHan gepopmaumsn.

CyLLecTByeT MHOYECTBO TEXHO/IOMMUYECKMX MPOLLeccoB cBapku (6onee 70).

CBapka saBnaeTca Hanbonee BaXKHbIM CMOCOBOM NOYYEHNA HEPA3ZBEMHbIX COEANHEHUI U3 PA3IUYHbBIX
MaTepuanos, CBapuUBaIOTCA METaN/bl U CNNABbI, KEPAMMKA, CTEK/I0, NAACTMACChl, Pa3HOPOAHble
MaTepuanbl. CBapKa NPUMEHAETCA BO BCEX 061ACTAX TEXHUKM.

2.6 O6uLan xapaKTePUCTUKA pa3MepHO 06paboTKu

MexaHu4yecKkas 06paboTKa NOBEPXHOCTEN 3aroTOBOK AB/AETCA OA4HOW M3 OCHOBHbIX 3aBEpLUAOLLNX
CTaAuin U3roToBJIEHUA AeTanein MaLLnH.

OfZHa 13 aKTyasibHbIX 33434 MalLMHOCTPOEHUA — Aa/ibHeWLee Pa3BUTME, COBEPLUEHCTBOBAHME U
pa3paboTKa HOBbIX TEXHO/IOTMYECKMX METOA0B 06paboTKM 3aroTOBOK AeTasieil MalluH, NpUMeHeHMe
HOBbIX KOHCTPYKLUMOHHbIX MaTEPUA/IOB M NOBbIWEHME KayecTBa 06paboTKK aeTaneit MalmH.

Hapsaay ¢ 06paboTkoli pesaHMemM NPUMEHSAIOT MeToabl 06PaboTKM NaacTUYecKUM AedbopMUpoBaHMEM, C
NCMNO/Ib30BAaHMEM XMMMUYECKON, SNEKTPUYECKOM, CBETOBOM, IY4EBOMN N APYIMX BUAOB SHEPTUM.

Knaccndukaums gBuKeHUN B METANZIOPENKYLLMX CTAHKAX

O6paboTKa MeTaNNoB pe3aHnem — NPOLLECC CPe3aHUA PEXKYLLUM UHCTPYMEHTOM C MOBEPXHOCTU
3aroTOBKM CNOA METaNNA B BUAE CTPYKKM AN1A MONYyYeHUs HeobXoguMMol reomeTpuyeckoit Gopmbl,
TOYHOCTH

pa3mepos, B3aMMHOIo pacnosioXKeHnA U WepPoxoBaToCTH I'IOBEpXHOCTEVI AeTanun.



Y106bI Cpe3aTb C 3aroTOBKM CN0M MeTanna, HeobXoAMMO PEXKYLLEMY MHCTPYMEHTY M 3aroToBKe
coobLwaTb OTHOCUTENbHbIE ABUNKEHUA. MIHCTPYMEHT 1 3aroTOBKY YCTaHaBAMBAIOT Ha paboumnx opraHax
CTaHKOB, 06ecrneymBaloLLnX ABUKEHME.

[BMXeHnA, KoTopble 06ecneunsatoT cpesaHue € 3aroToBKM C/10A MaTepuana Uan Bbi3biBalOT MU3MEHEHNe
cocTosiHMA 06paboTaHHOM NOBEPXHOCTM 3aroTOBKM, HA3bIBAOT ABUMKEHUAMMW Pe3aHuUA:

. lnaBHOe ABUXKEHWNE — ONpesenseT CKOPoCTb AedopPMUPOBaAHMA MaTepUana 1 oTaeneHnn
cTpyxku (Ar);

. [BuvKeHWe nogaum — obecneymBaeT BpesaHMe pexyLLen KPOMKM MHCTPYMEHTA B MaTepuan
3arotoBku (As);

[BUWKEeHNA MOryT BbITb HEMPEPbIBHBIMWU UAW NPEPbLIBUCTLIMM, a MO XapaKTepy — BpaLlaTebHbIMMU,
nocTynaTesibHbIMM, BO3BPaTHO- NOCTyMNaTe/IbHbIMMU.

[BUKeHMA Nnogayn: NpoaobHOE, MONepeyYHoe, BEPTUKANbHOE, KPYroBOE, OKPYKHOE, TaHreHUuanbHoe.
3 CamocTosTenibHble paboThbl
3.1 MeToanyeckne peKoMeHaaLUnm K BbIMOJIHEHUIO CAMOCTOATE/IbHbIX paboT

CamocTtonTesibHas paboTa BKAOYAET B cebs BbIMOJIHEHWE TPEX CAMOCTOATE/IbHbIX 3a4aHUN,
OTHOCALLMXCA K Pa3/IMYHbIM pasgenam Kypca.

B 3a4a4n camMoCToATeNIbHOM paboTbl BXOAUT U3yYeHME: GU3UYECKOW CYLLHOCTU OCHOBHbIX
TEXHO/IOTMYECKMX METOA0B NOYYEeHNA 3aroTOBOK U MX 06pabOoTKKN; TEXHONOMMUYECKMX BO3MOXKHOCTEN
MEeTOA,08B, X Ha3HAYEHUS, LOCTOMHCTB, HEAOCTAaTKOB M 061acTelt MPUMEHEHUS; MPUHUMNUANBHBIX CXEM
paboTbl TEXHO/OrMYECKOTO 060PYA0BAHMA, UHCTPYMEHTOB, NPUCNOCOBAEHUIT U

OCHACTKM; OCHOB TEXHOOMMYHOCTU KOHCTPYKLMI 3aroTOBOK W AeTasell MallUH C y4eTOM MEeTOA08B UX
nonyyeHusa n obpaboTku.

3.2 BapunaHTbl camMoCTOATENbHbIX 3a4aHUIN
BapuaHTt 1
1. NcxogHble maTepuanbl AnA MeTanayprm: pyaa, Gatocbl, orHeynopsbl, TONAMBO;

mMeTannyprm4eckoe npomnssoncrTtso 1 ero npoaykuua;
2. npOM3BOACTBO LUBETHbIX METAaNN0B

3. Onpep,eneHme YrnoB TOKaApHOro pes3ila B cTaTUYecKom cucteme KOOpAWUHaT, UX Ha3Ha4vYeHune n
BIMAHNE Ha NpoueccC pe3aHuA.

BapuaHT 2

1. Mpon3BoACTBO YyryHa, BbiN/1IaBKa YyryHa, ¢M3MKO-XMMMH€CKM€ npoueccobl AOMEHHOI‘;I naaBKw.



2. JNlnTeliHble CBOMCTBA CM/1aBOB: }KUAKOTEKYYECTb, YCaAKa, CMaunBaeMOCTb, ra30norioLleHue,
XMMUYECKaA aKTUBHOCTb, IMKBaLUMA. CpaBHEHWNE IMTENHbIX CBOWCTB CTaN U YyTyHa.

3. dopmoobpaszosaHme 3ybuaTbix Kosec pesaHnem. CyLHOCTb METOA0B Hape3aHUa 3ybuaTbix
Kosiec KonuposaHMem u obKaTbiBaHnem. OCHOBHblE NPEUMYLLLECTBA U HEAOCTAaTKN METOA08.

BapuaHT 3

1. CyLIHOCTb NPOLECCOB LWAAKOBaHMA; Posib WAaKoB 1 GNOCOB B MeTannyprumn (Ha npumepe
AOMEHHOW NNaBKun).

2. JInTbe No BbiNAaBAAEMbIM MOAENAM: UCXOAHbIE MaTepUasibl U TEXHO/IOTUS U3TOTOBEHUSA
060104KKN; 061aCTb NPUMEHEHUs cnocoba. CxemaTUyeckn n3obpasmTe OCHOBHbIE 3TaMbl: NOAyYeHue
mozenn B npecchopme, 610K moaenei, HaHeceHMe 060104KHM, BbiNAaBAeHNE MOAENbHOIO COCTaBa,
NMOYyYEeHHbIN 60K OT/IMBOK.

3. Buabl M CYWHOCTb MPOrpamMmHOro YynpasieHuA

MeTannoobpabaTbiBaOWMMM CTAHKAMMU. YNpoLLEeHHasA CTPYKTYPHasA CXeMa LMKIOBOM CUCTEMBI
ynpasaeHus.

BapuaHT 4

1. CyLLHOCTb LOMEHHOTO NPOLLECCa; UCXOAHbIE MaTepUasibl ANA NOAYYEHUA YyryHa, MPOAYKTbI
AOMEHHOW NAaBKMW, oLeHKa 3pdeKTMBHOCTU paboTbl AOMEHHOM neyn. Cxema v NnpuHUMN paboTbl
[OMEHHOW neyu.

2. JNlnTbe B necyaHble GOpMbl: KOHCTPYKUMA GOPMbI, ANTENHAA OCHACTKA, GOPMOBOYHbIE
maTtepuanbl, 061acTb NpuMeHeHusA. MpenmyLLecTBa U HEAOCTAaTKN INTbA B NecYaHble GopMbl.

3. OcobeHHoCTH ycTpoiicTBa MeTannoobpabatbiBatowmx cTaHKoB ¢ UMY, HasHayeHne M OCHOBHbIE
npenmyLLEecTsa CTaHKOB.

BapuaHTt 5

1. Cranb. CywHOCTb NpoLecca Noay4eHns CTannm MeToAoM NPAMOro BOCCTAaHOB/EHUA XKese3a U3
pyasl. MpuBeanTe NpMMepbl BOCCTAHOBUTEbHBIX XMMUYECKUX PEAKLUIA NPU NPAMOM BOCCTaHOB/IEHUN
Kenesa us pyasl.

2. OCHOBHbIE 3aKOHbI O6pa6OTKVI AaBneHnem: NoCToAHCTBa 0b6bema HaMMeHbLLEero
conpoTtuBneHuA, I'IO,CI,O6WFI; MCNo/1Ib30BaHUE UX B NPaKTUKe.

3. OCHOBHblE KOHCTPYKTMBHbIE YaCcTU MEeTaINIopPEXYLMX MHCTPYMEHTOB. OCHOBHbIE MOBEPXHOCTU U
KPOMKM TOKapHOro pesua.



BapunaHTt 6

1. CyLLHOCTb NPOLECCOB LWAAKOBaHMA; PO/b WAAKoB U GIOCOB B METANNYPIUM (Ha Npumepe
OOMEHHOW NNaBKu).

2. MHCprMeHTaﬂbele mMaTepunanbl: UHCTPYMEHTA/IbHblIE CTa/IU, TBEPAblIE CMJ1aBbl, PeXKyLllaa
KepamMuKa, cBepxTeepable MHCTPYMeHTasibHble maTepuanbl. UX HasHayeHue n 0603HaueHMe.

3. Cxema 06pa3oBaHMA CTPYXKEK MNpu pes3aHun meTannoB. OCHOBHble

BMAbI CTPYKEK M CNOCOBbI CTPYKKOIOMAHUA.

BapuaHTt 7

1. OKUCAUTENBHO-BOCCTAHOBUTE/IbHbIE PEaKLUMM B METANNYPrnn (Ha Npumepe Npom3BoACTBa
yyryHa v ctanm).

2. YCTpOIACTBO NpUBOAA NOAAYM TOKAPHO-BUHTOPE3HOMO CTaHKa M ero OCHOBHbIE 3/IEMEHTbI;
MexaHU3Mbl peBepca, MMTapbl CMEHHbIX 3yB4aTbiX KONEC, MHOMUTE/IbHblE MeXaHU3Mbl,
npeaoxpaHuTenbHble MydTbl, XOA40Bble Ba/ibl U BUHTI.

3. TennoBble npouecchl Npu ceapke: adpdeKTMBHAA TeNO0BAA MOLLHOCTb, TEN/IOBOM BanaHc,
NOroHHaA aHeprus. BAnaHue Harpesa Ha CTPOEHME CBAPHOTO LWBA W OKOJIOLIOBHOM 30HbI. FopAyne 1
X0/10Hble TPELMHbI NPy cBapke. MeToabl 60pbObl € rOPAYMMM U XONOLHBIMU TPELLMHAMM.

BapuaHT 8

1. CyLLHOCTb LOMEHHOTO NPOLLECCa; UCXOAHbIE MaTepUasbl ANA NOAYYEHUA YyryHa, MPOAYKTbI
AOMEHHOW NAaBKK, OLeHKa 3pdeKTMBHOCTU paboTbl AOMEHHOM neyn. Cxema v NnpuHUKUN paboThbl
[OMEHHOW neyu.

2. ObbemHas WTamMMNoBKa; posib 06bEMHON LUTAMMNOBKM B MaWMHOCTPOEHUU. CyLLLHOCTb OTKPbITOM
M 3aKPbITOM WTAMMNOBKM; CNOCobbl NOYYEHUA COMKHbIX 3arOTOBOK.

3. OcHoBHble cnocobbl paspaboTKM yNpaBAAIOWMX NPOrpaMmm AN MeTan1006pabaTbiBatOLLMX
CTaHKOB C MPOrpaMMHbIM yrpaBieHNeM.

BapuaHT 9



1. JInTbe B KOKMUAb: TPeBOBaHMA K KOKUAKO U OTIMBKaM, 061MLOBaHHbIE KOKMAK; 061acTb
MCMNoNb30BaHKUA npouecca. MpuHLUMNManbHas cxemMa Kokuna. NMpenmyiecTsa U He40CTaTKM Npecca.

2. MeTannobpabatbiBatowme ctaHoUYHble cuctembl (MCC). HasHauyeHue n nx knaccudukaums.
OCHOBHble BUAbI M COCTaBHbIe YacTU TMBKUX NPOU3BOACTBEHHbIX cucTem. MeTannoobpabaTbiBatoume
aBTOMAaTUYECKUE INHUN, nx pPa3HOBUAHOCTMU N OCHOBHbIE COCTaBHbIE YaCTu.

3. MpoKaTKa meTanna: posib NPOAYKLMM NPOKATHOrO NPOMU3BOACTBA B MaLLMHOCTPOEHUY;
nsmepeHve gepopmaLmmn NpU NPOKaTKe, yC0BME 3aXBaTa 3arOTOBKM BaKaMM, BAJIKU U Kanunbpbl,
NPOAYKLMA NPOKAaTHOro NPOU3BOACTBA, NEPUOAMYECKUIA NPOKaT. [PUHUMNMANbHAA CXeMa NPOAOAbHOM

NPOKATKU.
BapuaHT 10

1. Cranb. CywHOCTb Npouecca Noay4yeHna cTaam MeToAoM NPAMOro BOCCTAaHOB/IEHUA Kefe3a U3
pyAabl. MpuseauTe npumepbl BOCCTAHOBUTE/bHbIX XMMUYECKNX  peaKkuui npu NPAMOM

BOCCTAHOB/IEHUU XKene3a U3 pyabl.

2. Knaccudmkauma oTAMBOK M cnocoboB ANTbA N0 MacluTaby NpoM3BOACTBA M TEXHOOTMYECKOMY
npUHLMNY (MpUMepbl NMUTbA B Pa30Bble U NOCTOAHHbIE GOPMbI).

3. ABTOMaTUYECKAA N MeXaHM3MPOBAHHaA cBapKa nog patocom: NMpUHUUNUAABbHBIE CXEMDbI,
CBAPOYHblE MaTepKUasbl, NPeMMyLLECTBA NpoLecca M 06/1acTb NPUMEHEHMA.

BapuaHTt 11

1. NInTbe noa, gaBneHneM: CyLWHOCTb npouecca, 06nacTb UCNoNb30BaHUA. MpUHUMNKANbHAA cxeMa
dopmbl Ana NuTba nog, AasneHnem. MNpenmylecTsa U HeaOCTaTKM NpoLecca.

2. dopmumpoBaHMe geTanelt MaWnH 3N1EKTPOPUIUKOXMMUYECKUMU MeTodamK. HasHaueHue,
NpenMmyLLecTsa U HeOCTaTKN MeToA0B. CYLLHOCTb 3/1EKTPO3PO3UOHHbIX, 31EKTPOXMMUYECKUX,
Y/IbTPa3BYKOBbIX U Iy4eBbIX METOA,0B.

3. CTpoeHue 1 CBOMCTBA 371eKTpuYeckol ayru. TpeboBaHMA K UCTOYHMKAM CBapOYHOro TOKa.
HanpsA»KeHne X0a0CTOro Xo4a A1 MCTOYHUKOB NOCTOAHHOIO Y MepPeMeHHOro ToKa. BHelHAR
XapaKTepucT1Ka UCTOYHMKA CBAPOYHOTO TOKa.

BapuaHTt 12

1. CyLIJ,HOCTb npouecca nepeaena 4yryHa Ha Crtasb. CpaBHMTEI'IbHa‘r'I XapaKTePUCTUKA OCHOBHbIX
cnocobos npon3sBoAcTBa CTa/IU: B KOHBEPTEPAX, MapTeEHAX, 3/1IEKTpONnevax.

2. CeepneHune. OCHOBHbIE TUMbl CBEP/INAbHDBIX CTAHKOB U X Ha3zHavyeHue. MapameTpbl pexmma
pe3aHus npu ceepneHun (V, S, t, TO) u nocnenoBaTeNbHOCTb UX PALIMOHANbHOTO COYETaHMS.

3. Crnocobbl oKoHYaTeIbHOM 06PaboTKM Pabounx NOBEPXHOCTEN AeTasen MallvH NOBEPXHOCTHbIM
naactTudecknm gepopmuposBaHmem: obKaTbiBaHME, BbirNaXKUBaHWe, 4OPHUPOBaAHWE, yaapHoe
packaTbiBaHUe, LeHTpobexHaa 06paboTKa M YeKaHKa. HasHauyeHMe cnocoboB, MHCTPYMEHTbI 1 CXema
0bpaboTKku



BapuaHTt 13

1. KnucnopoaHo-KoHBEpTEPHbIM CNOCO6 NOMYYEHUA CTa/IN: UCXOAHbIE MaTepuasibl, TEXHONOTUS,
TEXHUKO-9KOHOMMYECKME NOoKasaTenn. Cxema KMCIOPOAHOro KOHBepTepa.

2. JNuTbe B 060/104KOBbIE POPMBI: UCXOAHbBIE MAaTEPUAIbl, TEXHOOTUA U3roTOBAEHUS 060104KHY;
061acTb NpmeHeHna cnocoba. Cxema Noay4eHMsa OTANBKK. [perMmMyLL,ecTBa U He40CTaTKU INTbA B
060n104KoBblEe GOPMbI.

3. YCTpOMCTBO NPUBOAOB MMaBHOMO ABUXKEHUA TOKAPHO-BMHTOPE3HbIX CTAHKOB: ABUXUTENN,
KNMHOPEMEHHbIe Mnepeaayn, MexaHU3Mbl

BK/TIOYEHUA U BbIKZTIOYEHUA NPUBOLOA, MEXAaHNU3MbI peBePCa, MHOXNTE/IbHbIE MEXaHU3Mbl, TOPMO3a.

BapuaHT 14

1. MapTeHOBCKMIA cNocob NoayYeHUsA CTaan: UCXOAHbIE MaTepuasbl, TEXHONOTUA, TEXHUKO-
3KOHOMMYECKMe NoKasaTenn; paboTa 1 yCTPOMCTBO ABYXBaHHOIO MapTeHa. CXemMbl MapTEHOBCKOM neumn
W ABYXBaHHOIoO MapTeHa.

2. Knaccuoumkauma cnocoboB okoHYaTeNbHOM 06paboTKK pabounx NOBEPXHOCTEN AeTanel MallunH
C UCNoAb30BaHNEM abpasnBa M MeTo4aMM NOBEPXHOCTHOMO NAACTUYECKOTO AedOPMUPOBAHMS.
XoHWHroBaHue, cynepduHUL, A0BOAKA (nputnpka) " NoANPOBaHME: Ha3HaYeHue,
WMHCTPYMEHTbI, cxema 06paboTKu.

3. OCHOBHbIE IUTENHbIE CN/1aBbI: YyryHbl, CU1YMUHDbI, 6pOH3bI, CTann; CBA3b UX JINTENHbIX CBONCTB C
TEXHO/IOrMEN U3roTOBIEHUSA U KA4YeCTBO NUTENHOM npoAYyKLUMN.

BapuaHT 15

1. lMnaBKa CTanuM B 31€KTponeyax: CyLHOCTb NPOLLECCA UCXOAHbIe MaTepuasbl, MPEUMYLLLECTBA,
o06n1acTb MCNONb30BaHUA. CXema 3NeKTponeyn A1 BbiMAaBKKU CTaau.

2. JlnTeiHble CBOMCTBA CN/IAaBOB: }KMAKOTEKYYECTb, YCaAKa, CMa4MBaeMoCTb, ra3onornoLeHme,
XMMWYECKasa aKTUBHOCTb, IMKBaUMA. CpaBHEHWE IUTEHbIX CBOWCTB CTaNn U YyTyHa.

3. Jyrosaa cBapKa B YrNeKMUCAOM rase: NpuUHUMNMaIbHaa cxema, UCTOYHMKN CBAPOYHOIO TOKa,
CBapO4HbleE MaTepPUabl, PEXNUMbI CBAPKH; obnactb NPUMEHEHUA.

BapuaHT 16



1. MyTV NOBbILWEHWNA KayecTBa CTanu: 06paboTKa CUHTETUUYECKMMU LNaKaMu, Aerasauma
BaKYYMMPOBAHMEM, 3/IEKTPOLUIAKOBLIM Nepennas. O6bACHUTE CYLHOCTb KaXKA0ro meToaa u ganTe
CXeMy 3/1eKTPOLLIaKoBOro nepennasa.

2. M3HOC M CTOMKOCTb METaIOPEKYLLUX MHCTPYMEHTOB. [TPUUYMHBI M3HOCA M NapameTpbl,
XapaKTepusyloLmMe N3HOC Ha MpUMMepe TOKapHbIX pe3uos. OnpeaeneHme CTOMKOCTY METaIIoPEKYLLMX
MHCTPYMeHTOB. O603HaYeHNE CTOMKOCTM U CPeAHAS ee BEIMYMHA Y TOKApPHbIX Pe3LLoB.

3. Haknen o6paboTaHHbIX MOBEPXHOCTEN 3aroTOBOK M3 MeTanna npu obpaboTke pesaHnem. Cxema,
noacHawlan obpasosaHue Hakaena. OTpuuaTesibHbIe 1 NONOMKUTENbHbIE CBOCTBA HaK/aena
noBepxHocTU. Cnocobbl 60pbbbI C OTPULLATE/IBHBIMU CBOMCTBAMMW HaK/lena.

Bapuant 17
1. Mpon3BoacTBO CTaaAM CYLHOCTb Npouecca.
2. MAacTMYHOCTb METANIOB, BANAHME HA NAACTUYHOCTb XMMMUYECKOrO COCTaBa, TemnepaTypsl

Harpesa, CXxembl HaNnpAXeHHOro COCToAHNA, CKOPOCTb ,u,ed)opN\au,MM.

3. MoHATUE O ropsaYeit U xonogHo 06paboTke meTanioB gasneHnem. Haknen u
pekpuctannmsauma. MameHeHMe MexaHUYECKMX CBOMCTB NPM HaKene v Npu nocaeaytolem Harpese.

BapuaHTt 18

1. CywHOCTb Npouecca nepeaena YyryHa Ha ctanb. CpaBHUTENbHAA XapaKTePMUCTUKA OCHOBHbIX
cnocoboB NPOM3BOACTBA CTa/IN: B KOHBEPTEPAX, MapTEHAX, /1IEKTPONeYax.

2. JlucToBan WTamMNoBKa; UCMO/b30BaHME IMCTOBOM LUTAMNOBKM B MalUMHOCTpoeHUU. OCHOBHble
onepauuun NMCTOBOM LITAaMNOBKU: BbipybKa 3aroTOBOK, YCUME BbIPYOKK; BbITANKKA, KO3GOULMEHT
BbITANXKKK, ycuaue

BbITAXKM. MPUHUMNMANBHBIE CXEMbI BbIPYOKM U BbITAXKKK. DopMyia 414 noacyeTa ycuamna BolpybKu.

3. MeTannyprmuyeckue npouecchbl Npu CBapkKe: guccoumauma BeLwecTs, HacblweHne metanna O, N,
H, npoueccbl paCKUCNEHUA, LWNAKOBAHWA, PAPUHUPOBAHUA METanNa CBAPHOTO LWBA.

BapuaHT 19

1. KVICI’IOpO,ﬂ,HO-I-(OHBepTeprIﬁ cnocob nony4yeHnAa Ctann: ncxogHbole matepumanbl, TEXHONOIUA,
TEXHUKO-9KOHOMUYECKME NoKasaTenn. Cxema KMCNOPOAHOIo KOHBEpPTEpPAa.



2. LleHTpobexxHoe nnTbe: CyLLHOCTb npoliecca, 061acTb UCNO/Ib30BaHMA, NMPEUMYLLLECTBA U
HegocTaTKu. MpUHLMNNAAbHAA CXEMA LLEEHTPOBEMKHOIO INTbA.

3. Koska meTanna; obnacTb UCNoNb30BaHMUA KOBKMU, LI,Ed)OpMaLI,VIFI mMeTanna npu KoBke, OCHOBHbIE
onepauunm, o6opyp,OBaHme AONA KOBKU U 0b21acTb ero UCNoNbL30BaHMUS. MpuHUMNManbHble CXemMbl.

BapuaHT 20

1. MapTeHOBCKMI cnocob Nosy4eHns CTann: UCXOLHbIE MAaTEPUaAbl, TEXHONOMMUA, TEXHUKO-
3KOHOMMYECKMe noKasaTenn; Cxembl MapTEHOBCKOM nevn. Knaccndumkaumsa cnocobos cBapKm no
TEXHONOIMMYECKOMY NPUHLMMY, MO CTENEHU MEXaHM3ALMN, NO SHEPTEeTUYECKOMY NPUHLUMY

2. Cunbl pe3aHunAa. Cxema, noacHaowWwan o6pa303aHme CU/Ibl CONPOTUBIEHNA PE3AHUIO. Cunubl,
AGVICTBYIOLU,VIE‘ Ha pe3eLl Npu Nnpoao/IbHOM TOYEHUN NX NCNONTb30BaHNE B NPaKTUKE.

3. Manka meTannos: ¢AtoCkl M NpMNoKn Npu nanke. NMpUHUMNNAABHOE pasnymne MeXay CBapKoMn u
nanKko.

BapuaHt 21

1. MNnaBka cTanu B 3aneKTponeyax: CyWHOCTb npoLecca UCXOAHble

mMmaTepuabl, NpemmyLectsa, 061acTb UCNONb30BaHUA. CXxema 31eKTponeyn A1 BbiniaBKu CTau.

2. Harpes meTtannos nepeg obpaboTtkolt gasneHnem. OCHOBHblE NapaMeTpbl Harpesa:
TeMnepaTypHbIit MHTepBan 06paboTKM AaBNeHUEM, CKOPOCTb Harpesa, BPeEMS BblAEPKKN 3arOTOBKU B
neyu; cnocobbl Harpesa.

3. ALEeTUIEHO-KMCNOPOAHAA CBApKa: CYLLHOCTb NpoLecca, 060pyA0BaHUE, PeXUMbI CBAPKM.
BapuaHT 22
1. MyTv NoBbIWEHMA KaYecTBa CTanun: 06paboTKa CUHTETUYECKMMU LWAaKaMu, Aerasauma

BaKyyMUNPOBaAHNEM, 3ﬂeKTpOLUﬂaKOBbIﬁ nepennas. Ob6bAcHUTE CYWHOCTb Kaxaoro metoga v AaﬁTe
CXemy 3/1eKTPOLL/IaKOBOro nepensiasa.

2. AproHoayroBaa cBapKa: NPpUHUMNMANbHbIE CXEMbl U Pa3HOBUAHOCTH, obnacTb UCNONb30BaHUA.

3. OCHOBHbIE TUMbl TOKAPHbIX CTAHKOB U X UCMOJIb30BaHNE B OCHOBHbIX BUAAX NPOU3BOACTBA.
Knaccnoumkauma ToKapHbIX pe3LU0oB Mo XapaKTepy BbIMOJIHAEMbIX OrnepaLui, No HanpaBAeHUIo Noaauu,
no ¢opme rosIoBKM, N0 KOHCTPYKLMU. OCHOBHbIE BUAbI MPUCMIOCOBIEHUI K TOKAPHbIM CTaHKaM U UX
Ha3HauyeHue.

BapuaHT 23

1. PasnueKa cTanu; pasnmeKa B U3JIOXKHULbI, HENPEPbIBHAA Pa3/INBKa; CTPOEHWE CTa/IbHOIO CAUTKA.
MpeacTaBbTe CXeMbl PA3NIMBKU B U3NOXKHMULbI CBEPXY U CHU3Y, CXeMY HenpeprBHOﬁ Pa3nnBKU CTanu,
CXEMbl C/IMTKOB CMNOKOMHOM U KMI'IFlLLI,EVI CTanwu.



2. Cxema, nosacHawowas obpasoBaHMe HapocTa Ha pe3ue 1 06paboTaHHO NOBEPXHOCTU NPU
TOoYeHUN meTanna. MpuunHbl 06pasoBaHMA HAPOCTa, NONOKMUTENbHbIE U OTPULLATE/IbHbIE €r0 CBOMCTBA.
Cnocobbl ycTpaHeHMA HapocTa Ha pesLe NPy TOYEHMU METAN/IOB.

3. MapameTpbl pexkrMma WanboBaHMA Ha NPUMEPE KPYI/I0ro HapyKHOrO WANGOBaHMA U
nocse0BaTeIbHOCTb ONpeAeneHnsa X PaLMoHanbHOro coyetaHmsa. Cxembl NPOAOAbHOMO KPYraoro,
rNy6UHHOro WAMPOBAHMUA U WANPOBAHUA BPE3AHUEM.

BapuaHT 24

1. Bbibop meTopa v cnocoba u cnocoba NoayvYeHUs 3aroTOBKM, OCHOBHbIe GaKTOpPbI, BAMAOWME HA
Bblbop cnocoba nosy4eHma 3aroToBKM.

2. Py4Has ayrosas cBapKa: NPUHLMNMAIbHAA CXeMa, MCTOYHWUKM TOKA, CBapOYHble MaTepuabl,
perKnmbl cBapKku. MpuseguTte Nnpumepbl: MapKu 31IEKTPOLHOM NPOBO/IOKM, MapKa 31eKTpoaa, TUN
3NeKkTposa

3. OCHOBHbl€e BUAbI WANPOBAHUA NX NPEUMYLLLECTBA U HEAOCTATKU. TEXHOIOTUYECKME
BO3MOKHOCTU LWANPOBAHUA MO WEPOXOBATOCTU U TOYHOCTU. PopMO0BpPasoBaHMe Npu WANPOBAHUN.

BapuaHT 25

1. Pa3nunBKa cTann; pasinBKa B U3/I0KHULbI, HENPEPbIBHAA Pa3INBKa; CTPOEHUE CTabHOrO C/INTKA.
MpeacraBbTe CXeMbl PasNMBKM B U3I0KHULLbI CBEPXY U CHU3Y, CXEMY HEMPEPLIBHOMN Pa3IBKK CTanu;
CXEMbI CIMTKOB CMOKOMHOM M KUNALWeih cTanu.

2. Cxembl METOA0B KONMPOBaHMA, C1eA0B, KacaHMA M 06KaTKM Npu dopmoobpasoBaHMmM geTanei
MaLUNH pe3aHuem.

3. OcHOBHble cnocobbl oTAeNKN pabounx noBepxHocTel 3ybbes 3ybUaTbiX KOMIEC; LWEBUHIOBAHME,
XOHUHroBaHue, wandosaHue, NPUTUPKa, 06paboTka, moamdukauma 3ybbes. HasHaueHne cnocobos,
WUHCTPYMEHTbI U CXeMbl 06paboTKu.

BapuaHT 26

1. Knaccudurkaumn OT/INBOK " cnoco6os mTbA  No mMacwTtaby

NPOM3BOACTBA U TEXHONOTMUYECKOMY MPUHLMUNY (MPUMEpbI INTbA B Pa30Bble U NOCTOAHHbIE GOPMbI).

2. Tennosble ABNIEHMA NPU pe3aHnn meTannos. NpruymnHbI O6pa3OBaHMFI Tenna. OTpMLl,aTEI'IbHOe
BAnAHNE o6pa3ylou.|,eroc9| Tensaa Ha 3aroToBKY U MHCTPYMeHT. CMa3o4yHOo-OxXNaxKgatoLme
TeXHoNnorn4yeckme cpeacrea.



3. Knaccudukauma dppes no smaam obpabatbiBaembix MOBEPXHOCTEN (NAOCKUX U PpaCOHHbIX), NO
KOHCTPYKLMK dpes, No BUAY PEKYLLMX 3yObeB, MHCTPYMEHTa/IbHOMY MaTepuany.

BapuaHt 27

1. XapaKTepucTnKa OCHOBHbIX CNOCO60B MOYYEHMA MALWMHOCTPOUTENbHLIX Mpoduiein; nx
CpaBHUTENbHAA XapaKTepucTnKa (NpoKaTka, NpeccoBaHune, BoaodyeHue). MpuHUMNUanbHble Cxembl
YKasaHHbIX npoLeccos

2. CBapoyHble MaTepurasibl: CBAPOYHAA NPOBOJIOKA, CBAPOUHbIE 31EKTPOAbI!, GtOChI, 3aLUUTHbIE
rasbl. MapKu 3neKTPOAHOM NPOBOIOKM, TUM U MapKa 31eKTpoaa. CocTaB M CBOMCTBA 3N1EKTPOLHbIX
NMOKPbITUNA.

3. dopmoobpazoBaHue geTanieil MalWMH HA TOKapHbIX cTaHKax (Dr, Ds). Cnocobbl

$dopmMmo0obpa3oBaHUsA BbINOJHAEMbIE HAa YHUBEPCA/IbHbIX TOKAPHO- BUHTOPE3HbIX CTaHKaXx.
Pa3HOBMAHOCTN TOKApHOM 06paboTKK; TOYEHUNE, pacTaunBaHMe, NoapesaHne, oTpesaHue.
TexHoNOrnyecKkme BO3MOXKHOCTM TOKapHOM 06paboTKKM NO LIEPOXOBATOCTM U TOYHOCTHU.

BapuaHT 28

1. KoHTaKTHaA cBapKa: CTbIKOBaA, TOYEUYHas, WOBHAA, NPUHLMNNAAbHbIE CXeMbl. PU3Myeckan
CYLWHOCTb NPOLLECCa KOHTAKTHOM CBapKW. BbiBop pexknuma CBapKMu.

2. Knaccndukaumsa u cuctembl 0603HaYEHNA METANN0PEXYLLMX CTaHKOB. KnaccubmKkaums
MeTanno06pabaTtbiBalOWMX CTaHKOB NO BUAY 06paboTKK; cTeneHAM TOYHOCTU. CUcTemMbl 0603HaYeHUs
A9 CEPUMNHBIX U CNEeLMann3npoBaHHbIX CTaHKOB.

3. CeepnieHune. dopmoobpasosaHue oteepcTuin ( Dr, Ds). LiepoxoBaTocTb U

TOYHOCTb OTBEPCTUIA, MOyHaEMbIX CBEP/IEHNMEM B KOHCTPYKLMOHHBbIX CTansax. Knaccudumkauma
CMMpPanbHbIX CBEPJ MO KOHCTPYKLMM, ASIMHE, popMe Nosy4aembiX OTBEPCTUI, MHCTPYMEHTaIbHOMY
maTtepurany, TUMy XBOCTOBMKA M HaNpaB/IEHWNIO CTPY}KKOOTBOAALLMX KaHaBOK. OCHOBHbIe YacTu
CnMpanbHOro ceepna.

BapuaHT 29

1. CywHoctb popmoobpa3oBaHUaA AeTanen MallnH pe3aHnem 1€3BUIMHbIMU U abpasnBHbIMMK
WMHCTPYMEHTaMU, MeTo4aMM NoBEPXHOCTHOrO N1acTUYecKoro aepopmmpoBaHms;
3NEKTPO3PO3UOHHBIMU, SNEKTPOXUMUYECKUMU, YNbTPa3BYKOBLIMU U IyYEBLIMU METOAAMM.

2. TOYHOCTb, 0becrneymnBaeman Npu NPOTATMBAHUN B AETANAX U3 KOHCTPYKLIMOHHbIX CTanen.
dopmoobpasosaHue npu npotarnsaHum ( Dr, Ds). OCHOBHble TUMNbI NPOTAMKEK CTaHKOB, UCMO/Ib3yeMbIX B
NPOMbILIEHHOCTU. OCHOBHbIE YaCTW MPOTAXKEK U MPOLKNBOK. MapameTpbl pexmMma pesaHua npm
NPoOTArMBaHUM.

3. Cxembl HapesaHua 3ybuaTbix Konec Ha 3ybodpesepHbix 1 3y60A0n6eXHbIX CTaHKaX.

BapuaHT 30



1. OCHOBHble XapaKTepUCTUKM npoueccoB ¢opmoobpaszoBaHMa AeTasiell MalluH Pe3aHMeEM:
CKOPOCTb pe3aHuA, CKOPOCTb NoAaun, rybrHa pe3aHna, OCHOBHOE TEXHOI0TMYECKOe BpeMs Npwu
BpaLLATE/IbHOM ABUMKEHUM MHCTPYMEHTA (3aroToBku). OnpeaeneHme paboumnx ABUNKEHUNA MHCTPYMEHTA
(3arotoBku) npu popmoobpaszosaHun aetaneit (Dr, Ds, Dk, De) (Hanpumep ToueHus).

2. 3eHKepoBaHuWe 1 pa3BepTbiBaHUeE. Llenn 3eHKepoBaHMA U pa3BepTbiBaHMA. LLiepoxoBaToCTb 1
TOYHOCTb OTBEPCTUI B KOHCTPYKLMOHHbIX CTANAX, LOCTUIAaeMble NPU 3eHKEPOBaHMM U Pa3BePTbIBAHUM.
Knaccudumkauma 3eHKepoB WM pPas3BepTok: Mo  BuAy

npueoga, popme o6pabaTtbiBaeMbIX OTBEPCTUIA MO KOHCTPYKLUMU; MO MHCTPYMEHTaIbHbIM MaTepuanam.
OCHOBHbI€ YacTW 3eHKepa U pa3BepTKU. NapameTpbl pexxMma pe3aHus Npu CBEPIEHUN U
pasBepTbIBaHUM.

3. OGopy,u,osane AanAa 06BbEMHOI LWTaMMNOBKW, €ro XapaKTepnuctnka n 0621acTb UCNONb30BaHMA.
MpuHUUINANbHbIE CXEeMbI.
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