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Ocoboe MecTo B MOArOTOBKE BbIMYCKHUKOB MaLMHOCTPOUTENbHbIX CNeLnaabHOCTEN 3aHMMaET UX
TEXHONOrM4YecKas NoAroToBKka, OCHOBbI KOTOPOW 3aKNaAblBaOTCA NMPW U3YYEHMUM ANUCLMUNINHDI
«TexHonormyeckne NPoL,ecchbl B MallMHOCTPOEHUNY.

Llenb Kypca — gatb 6yayLumm cneunanmcTam rnoHATME O TEXHOIOTMYECKOM NPOLECCE, a TAKMKe 3HaHWA No
BbIOOPY TEXHOIOTMYECKMX METOL0B NPON3BOACTBA M 06PabOTKM 3aroTOBOK MALLMHOCTPOUTESIbHBIX
nsgenunii, obecneymBatloLmMxX BbICOKOE KaYecTBO NPOAYKLMMU, SKOHOMUIO MATEPUASIOB, BbICOKYHO
Npou3BOANTENbHOCTb TPYAa. JaTh MOHATUE O KOHCTPYKLMOHHbIX MaTepuanax, UX CTOOEHUM, CBOMCTBAX M

MEeTo4axX nony4vyeHunA.

3a4aum Kypca — U3yYeHne TEXHOIOMMYECKUX METOA0B NoJTyYeHns n 06paboTKKM 3aroTOBOK U AeTanei
MalLLVH, UX TEXHUKO-3KOHOMMYECKMX XapaKTePUCTUK 1 ob1acTeil NPUMeHeHNs; MPUHLUMNAIbHBIX CXEM
TMNoBoro 06opyA0BaHUA, OCHACTKM, MHCTPYMEHTA U NpucnocobieHnii; OCHOBHbIX BOMPOCOB
TEXHONOMMYHOCTU KOHCTPYKLMIA 3arOTOBOK C Y4ETOM MX NPOU3BOACTBA; TEXHUKO-IKOHOMMUYECKUNX
XapaKTepUCTUK NPOLLECCOB; TEXHMKMN 6@30NacHOCTM M OXpaHbl OKPY3KatoLLein cpeapl.

1 ObLwme nososKeHusa

1.1 CocTtaB 1 06beM CamMOCTOATENbHOM PaboTbl

CamocTosTenbHan paboTa BbiNosIHAETCA B BUAeE pedepaTa o6bemom 10-15 MaluMHOMMUCHbBIX INCTOB
dopmaTta A4, wpudt Ne 14, 1,5 nHtepsana, Times New Roman.

CopepkaHue paboTbl:

- OTBET Ha BOMPOChI MO 3a4aHUI0; MPUMEPbI;



- CNMCOK UCNO/Ib30BaHHOM nutepatypbl. TUTyN bHbIN INCT AO/1XKeH coaeprKaTtb:

- HanmeHoBaHWne y‘-IE6HOFO 3aBegeHuns, Kad)e,ﬂ,pbl,'

- nofasarosioBoK (CamocTosaTenbHasa paboTa No AnCUUNANHE

«TexHONOrnA KOHCTPYKLMOHHbIX N\aTepmanos»);

- HOMeEpP BapuaHTa,

- dbamnnma, n.o. cTyaeHTa; Homep rpynnbi;

- d)aMMJ'IMFl, n.0. npenogaBaTtena,;

- roa BblNnoONHEHUA pa60TbI

1.2 MeToguyeckne pekomeHgaunm K BbINOJAHEHUIO CcamMocCToATEeNbHOM pa6OTbI

CTyaeHTbl, 06yyatoLmMecs 3a04HO, BbIMONHAKT CAaMOCTOATENbHYIO paboTy. 3asaHue 1 BbiIBOp BapnaHToB
HaXo4ATCA B COOTBETCTBYOWMX Pa3aenax HacToAWMX METOANYECKUX YKa3aHNI. OTBETbI L0NKHbI 6bITb
KPaTKMMW, apryMeHTUPOBaHHbIMU U TOYHbIMKU. [pyM onMcaHuu

MPOM3BOACTBEHHbIX MPOLECCOB HEOOXOAMMO NMPUBOLAUTL CXEMbI COOTBETCTBYOLW,Ero 060pyA0BaHUSA C
onucaHvem ero ycTpowcTea U NpuUHLMNA AelcTBUA. A 418 GopmoobpasyroLmMX NPOLECCOB K TOMY Ke
MPMBECTU 3CKMN3bl NPUMEHAEMbIX MHCTPYMEHTOB U OCHACTKM.

2 Bbibop meToza u cnocoba Nosy4yeHUs 3aroToBKU

Heobxo4MMOCTb 3KOHOMUKN MaTepUasbHbIX PECYPCOB NpeabsABAseT BbiICOKME TpeboBaHMA K
paunoHanbHOMY BblOOPY 3aroTOBOK, K YPOBHIO MX TEXHO/IOTMYHOCTHU, B 3HAYNTEIbHOM Mepe
onpeaenstollei 3aTpaTbl Ha TEXHONOTMYECKY0 NOArOTOBKY NPOM3BOACTBA, CE6ECTOMMOCTb, HaAEHHOCTb
N AOJITOBEYHOCTb U3AENNN.



MpaBnAbHO BbIBPaTb CNOCO6 NOYYEHUS 3arOTOBKU — O3HAYaEeT ONpese/inTb PaLMOoHa/bHbIN
TEXHOJIOTMYECKUI NMPOLLECC €€ MOJIYyYEHMA C YYETOM MaTepuana getanu, TpeboBaHMN K TOYHOCTU ee
N3roTOBNIEHUSA, TEXHUUYECKUX YCOBUIA, SKCMNYaTaLMOHHbIX XapaKTEPUCTUK U CEPUIAHOCTM BbINyCKa.

MalmHocTpoeHne pacnosaraeT 601bWNM KOANMYECTBOM cnocoboB noayvyeHua getanen. 31o
MHOroobpasue, c 04HON CTOPOHbI, MO3BO/IAET CYLLECTBEHHO NMOBbLICUTL 3KCMJ/YaTaLMOHHbIE
XapPaKTEPUCTUKM MALLMH 33 CYET UCMO/Ib30BAHMA CBOMCTB UCXOAHOTO MaTepuana, C 4pyron — cosgaer
TPYAHOCTM Npu BbibOpe paLmMOHaNbHOIO, 3KOHOMWYHOTO crnocoba nonyyeHus geTanu.

OcobeHHO BaXKHO NPaBMAbHO BbIBPATL BMA 3arOTOBKM, Ha3HaYMTb Hanbosiee paLMoHanbHbIM
TEXHO/IOTUYECKMIA MPOLLECC €€ U3rOTOB/IEHUS B YC/IOBUAX aBTOMATU3MPOBAHHOTO NPOM3BOACTBA, Koraa
pasmepbl AeTanu NpU MexaHN4YecKkoin 06paboTKe NoAyYaloTCA «aBTOMATMYECKU» Ha NPeaBapUTENbHO
HaCTPOEHHbIX arperaTHbIX CTaHKax WM CTaHKaxX C YNCNOBLIM NPOrpammMHbIM yrnpasneHuem (YMNY). B atom
C/lyyae HegoCTaToOuHbIe MPUMYCKM TaK e BpeaHbl, Kak U M3NULWHKE, a

HepaBHOMEpPHaA TBépAOCTb maTepuana naun 6onbne YK/ZIOHbl Ha 3arotoBKe MOTYyT Bbi3BaTb
3HauuTeNbHble KonebaHuA B AonyCKax paamepos rotToBom AeTann.

Mo3TomMy O4YeHb BaKeH SIKOHOMMYECKU U TEXHOJIOTUYECKHN 060CHOBaHHbIM Bbl60p BUAa 3arotoBku AnA
AaHHOro npomnssoAacTsa.

MaKcumasnbHoe NpubanKeHne reometTpnyeckmx Gopm 1 pasmepos 3aroToBKM K pasmepam u popme
roToBOW AeTanun — rnaBHasA 3aZa4a 3aroToBUTEIbHOro NPON3BOACTBA.

3aaHHble KOHCTPYKTOPOM reoMeTpus, pasMepbl M MapKa maTepuana AeTaan B0 MHOrOM OMpeaenstor
TEXHO/IOTUI0 M3roToB/eHNA. Takum o6pa3om, BbIGOP BMAA 3arOTOBKM MPOUCXOAUT B NpoLecce
KOHCTPYMPOBaHMWA, TaK KaK NpK pacyéTe aeTanei Ha NPOYHOCTb, U3HOCOCTOMKOCTb UK NPpU yyeTe
APYrvX NoKasaTenen sKCnayaTauMoHHbIX XapaKTEPUCTUK KOHCTPYKTOP UCXOAMUT M3 GU3MKO-
MexaHUYEeCKMUX CBOMCTB MPUMEHAEMOro matepuana ¢ y4eTom BAMAHNA cnocoba nosiydeHnsa 3aroToBKM.

CDaKTOpr, BAvAOWME Ha cebectoMmocTb npon3soAacTea B MalWMHOCTPOEHUN, OENATCA HA TPU rpynnbl:

1- A rpynna — KOHCTPYKTUBHbIE GaKTOpPbI, T.e. KOHCTPYKTUBHOE pelleHne camoi AeTanu,
obecneynBaroLLee NPUEMIEMOCTb €€ 411 U3roTOoB/IeHUA 06paboTKoM faBneHnem, NMTbem, CBapKow;
BbIBOP MapKM maTepuana u TeEXHONOrMUYECKUX YCIOBUIA;

2- A rpynna — NpousBoAcTBeHHbIe GaKTOpPbI, T.€. XapaKTep U Ky/bTypa Npou3BOACTBA,
TEXHO/IOTMYECKas OCHALLEHHOCTb, OPraHN3aLMOHHbIE U TEXHOIOTMYECKNE YPOBHM NMPOU3BOACTBA;

3- A rpynna — TexHoJiornyeckne GpakTopbl, XapakTepusytowme cnocob dopmoobpasoBaHus
3aroTOBOK, BbIBOP CaMoit 3aroToBKM, 060pyA0BaHMA U TEXHONOTMYECKOTo NpoLecca NoayyeHusa aetanu.

To, HAaCKO/1IbKO MOJIHO B 3ar0TOBKE yUTEHO BANAHWE GaKTOPOB NepBoi 1 BTOPO rpynn, no3soafer
CYAUTb O TEXHONIOFMYHOCTM 3arOTOBKMU.

MoA, TEXHONOIMMYHOCTbIO 3arOTOBKWN MPUHATO MOHUMaTb, HACKO/IbKO laHHan 3aroToBKa COOTBETCTBYET
TpeboBaHMAM Npoun3BoACTBa U 0becneYymBaeT A40ATOBEYHOCTb N HAAEXHOCTb PaboTbl AeTanu npu
3KcnayaTaumm.



BbInycK TEXHONOMMYHOM 3aroTOBKM B 3aJaHHbIX MaclwTabax nponssoacTea obecrneymsaeT MUHUMA/IbHbIE
MPOM3BOACTBEHHbIE 3aTPaThl, Ce6eCTOMMOCTb, TPYA0EMKOCTb U MaTEPUANOEMKOCTb.

TpeTba rpynna ¢pakTopoB BayKHa, KOraa AeTasun MoryT 6biTb NOAYyHeHbl OAHUM UAN HECKObKUMM
cnocobamm AnTba nnm 06paboTKM gasneHuem, Hanpumep, GaaHubl, TPOMHUKMK, WecTepHU. OgHaKo npu
IMTbe CTPYKTYpa MeTanna, a CNefoBaTeNbHO, U MexaHUYecKMe CBOMCTBA, HUXKe, Yem Npu obpaboTke
MEeTaNN0B AaBneHnem. TakkKe, 0cOBeHHO NpU NTbe B KOKUb UM NOA AaBNEHUEM, BbllLe BEPOATHOCTb
BO3HWKHOBEHWA IMTENHbIX HANPAMKEHUI U HANUYUA NOPUCTOCTU.

Mpwu WTaMnoBKe, cO34aBasn HanpaBAeHHY CTPYKTYPY, MOXHO YBEIMYMUTb SKCNAyaTaLMOHHble CBOMCTBA
AeTann. B To e Bpema 3agaHHbIN NapamMeTp LepoxXoBaTOCTN NOBEPXHOCTU U TOYHOCTb Pa3mMepoB MOryT
6bITb 0becrneyeHbl B 060MX C/yyanx.

Takmum 06pasom, npu Bbi6ope cnocob0oB NoayYeHUa 3aroTOBKM B NEPBYI0 oYepeab CeayeT yunTbiBaTb
OCHOBHble dpaKTopbl (cebecToMMocTb M TpeboBaHMA K KauecTBy), OpUEHTUPOBATLCA Ha TO, YTO B
KOHKPETHOM c/ly4ae ABAAETCA onpeaensaiowmm.

B KayecTBe APyroro npumepa MmOoXHO paCCMOTPETb prrlHOI'a6apl/lTHble Aetann 3HAYMTENIbHOM Macchbl,
Tpe6y+0u.|,l4e Ana ceBoero n3rotoeBneHnA yHMKaibHOro o6opy,qoaaHMﬂ 6onbLion MoLwHoCTU. Takme getanu
u,enecoo6pa3Ho M3rotTaB/inBaTb CBApPHbIMM. 970 no3BonAer COKpPaTUTb ANMNTENIbHOCTb LUNK/a
M3rotossieHnA, NOBbICUTb Ka4eCTBO MEeTa/1/la 3a CHET

nNPpUMEHEHNA CINTKOB MeHbLLUE MacCbl C MEHbLUMM KOJIMYECTBOM JINTENHbIX Aeq)EKTOB, HO Npu 3TOM
YMeHbLUaeTCA KOQd)d)MLI,MEHT MCNoab30BaHNA METaNNa, yBeIM4nBaeTca TPya40EMKOCTb.

OnTumanbHoe peleHue nNpu Bbl60pe 3aroTOBOK MOMKET 6bITb HaﬁAEHO TONbKO Npun ychosuu
KOMM/IEKCHOTO aHa/1M3a BAUSHMA Ha cebecToMMOocCTb BCex d)aKTOpOB, npu obsa3aTenbHOM ycnosunm
NONIOKUTENbHOIo BANSAHMSA cnocoba nony4yeHmnA 3arotoBkn Ha Ka4eCTBo U3genna.

B ce6ecToMMOCTM N3roTOBAEHUSA AEeTaNM 3HAUUTENIbHYIO A0/H0 COCTABAAIOT 3aTpaTbl HA MaTepuan (OKoo
60 %). Mo3aTomy NyTU CHWUKEHUA cebecToMMOCTM LenecoobpasHo UCKATb B CHUMKEHMM pacxosa
martepuana.

TexHONOrMYHOCTb AeTanun c OﬂpE,ﬂ,El’lEHHOﬁ CTeNeHbIo I'lpVI6I'IM)KEHMFi OUEeHMBAETCA cneayroummm
noKasatenamu:

- KoaddnuUMeHT Bbixoga rogHoro () ;
- BECOBOW TOYHOCTU ( ) ;
- ncnonb3oBaHuA metanna ().

— XapaKTepu3yeT pacxod MeTa/lla B 3aroTOBMTE/IbHOM Liexe, pasmep 6paka, TEXHO/OTMYECKUX OTXOA0B,
onpegensetca no ¢opmyne:

rae: — macCa UCXogHoro metanasia; —maccCa 3arotaB/inBaemMoro metasnasa.



— OTparkaeT cTeneHb NpubankeHma Gopmbl U Pa3mMepoB 3aroToBKM K dopme 1M pasmepam AeTanu, T.e.
XapakTepusyeTr o6 bem mexaHnyeckon obpaboTku, onpeaenserca no opmyne:

roe: — macca rotToBom AeTann.

— oTpakaet o6WmMii pacxoa MeTassia Ha M3roTaBanBaemyto AeTasb, onpeaenseTcsa no popmye:

2.1 Ob6wme NpUHUMNbI BbIBOpA 3aroTOBKM

Hanbosee WMPOKO ANA NOMYYEHMA 3arOTOBOK B MALLMHOCTPOEGHUMU MPUMEHAIOT Cieaytolmne MeToabl:
UTbe, 06paboTKa meTasia AaB/IeHNEM 1 CBapKa, a TakKXKe KOMBMHALMA 3TUX METOA0B.

Ka)KLI,bIﬁ N3 MeToaoB CoAepPXKUT 6onblwoe Yncno cnocobos nony4yeHnA 3arotoBok.

MeToz — 3To rpynna TEXHONOMMYECKMX NPOLLECCOB, B OCHOBE KOTOPbBIX IEXKUT eANHbINA NPUHLMUN
dopmoobpazoBaHmA.

JInTbe — NoNy4YeHne 3aroToBOK NyTem 3a/IMBKM PAcnNaBNEeHHOTO MeTala 3a4aHHOro XMMMNYECKOTo
COCTaBa B INTENHYI0 GOPMY, NONOCTb KOTOPOI MMEET KOHOUTYpaLMIO 3aroTOBKM.

O6pa60TKa AaBaeHnem — TexHos1orm4yeckmne npoLeccbl, KOTopble OCHOBAHbI Ha N1AaCTUYECKOM
¢OpMOM3MEH€HMM MeTanna.

CBapKa — TEeXHONOTNYECKUN npouecc nosiy4eHnA Hepa3beMHbIX COEAMHGHMﬁ M3 MEeTaNN10B U CnJjiaBoB B
pe3ynbTaTte O6pa3OBaHMﬂ ATOMHO- MOJIEKY/TAPHbIX cBA3sel mexay 4aCthuamm coeanHAeMblX 3arotoBokK.

Mpwu BbIBOpe meToaa He0HX0AMMO OPUEHTUPOBATHLCA B MEPBYIO oYepedb Ha MaTepuan u TpeboBaHusA K
HEMY C TOYKM 3peHna obecrneyeHns cnyebHbix CBONCTB U3aenus (MMTbe — YyryH, cTanam ¢
obo3HayeHuem /).

Ocob0 oTBETCTBEHHbIE AeTann, K KOTOpbiM NpeabABAAKOTCA BbICOKUE Tpe6OBaHWr'I no pa3mepy 3€epHa,
Hanpas/IEHNO BOJIOKOH, a TaKXe no

YPOBHIO MEXaHUYECKNX CBOMCTB, BCerga ciefyer M3rotaB/MBaTb U3 3aroToBOK, Noay4eHHOM 06paboTKoi
AaBneHnem.

Bbibop cnocoba nosyyeHUA 3aroTOBKU C/IOXKHAA 3aja4a.



Cnocob nonyyeHus 3aroToBKM 0/KEH BbITb SKOHOMUYHbIM, 06ecrneyMBaloLLM BbICOKOE KayecTBO
AeTann, NPON3BOAMNTE/IbHbIM, HETPYA0EMKUM.

2.2 OcHOBHble paKTopbl, BAMAOWME Ha Bbibop cnocoba noayyeHnn
3aroTOBKM
XapaKkrtep nponssoacTsa.

Ons menkocepuinHOro u eAMHUYHOIO NPOU3BOACTBA XapaKTepPHO UCMO/Ib30BaHME B KaYecTBe 3aroToBOK
ropsyeKkaTaHoro NPoKaTa, OT/IMBOK, MOJIY4EHHbIX B NeCYaHO-FMHUCTbIX GOPMaX, MOKOBOK, MONYHEHHbIX
KOBKOMW.

370 0bycnaBAnBaeT 6oblUME NPUMNYCKU, 3HAYUTENbHbIN 06bem NocneayroLLeit MexaHMYecKko
06paboTKM, NOBbILIEHNE TPYA0EMKOCTH.

B ycnoBuAX KPYNHOCEPUIMHOIO M MacCcoOBOTO NMPOU3BOACTB peHTabeibHbl Cnocobbl Noy4eHNs 3aroTOBOK:
ropsaYan o6bemHasn WTaMMnoBKa; INTbe B KOKW/Ib, MO AasfieHnem, B 060/104KoBble GOPMbI MO
BbIMN/1aBAAEMbIM MOZENAM.

MprmeHeHMe 3TMX cnocob0B NO3BOAET 3HAYMTENbHO COKPATUTb NPUMYCKM, CHU3UTb TPYA0EMKOCTb
M3roTOBJIEHUA AETaNN.

MosblweHne ToyHOCTH GopMOo0BPa3yIoLLIMX NPOLECCOB, BbI6Op Hanbonee TOUHbIX U NPOrPECCUBHbIX
cnocob0oB noJiyyeHna 3aroToBOK Ha 6ase yBe/IMYeHns CepMNHOCTU NPON3BOACTBA ABNAETCA OAHUM U3
BaXKHeWLWNX pe3epBOB NOBbILEHUA TEXHUYECKOro YPOBHA NPOM3BOACTBA.

MaTepwuanbl 1 TpeboBaHMA, MPEeabABAAEMbIE K KAYecTBy AeTanu

MaTepuanbl LONKHbI O6I'Iaﬂ,aTb HeO6XOAMMbIM 3anacom onpegeneHHbIX TEXHONTONM4YeCKnx CBOMCTB —
KOBKOCTbIO, LUTAaMNYyeMOCTbIO, XKNAKOTEKYYECTbIO, CBAPNBAEMOCTbIO, O6pa6aTbIBaeMOCTbIO.

Ona nebopmmpyembix MaTepmanos He0H6X04MMbIM TEXHOOTMYECKUM CBOMCTBOM AB/AETCS
TEXHONOIMYECKas NaacTMYHOCTb. OCco60 KecTKMe TPeboBaHMA MO TEXHOIOMMYECKON MNAACTUYHOCTU
npeabaBAsIOTCA K CMJlaBaM, M3 KOTOPbIX AeTann NoAyYatoT Xo/oa4HoM obpaboTKolt gaBneHuem —
BblAaB/IMBAaHUEM, BbITAKKOMW, TMOKOMN, POPMOBKON.

Ecnn meTann ob6n1agaeT HU3KOM HKUAKOTEKYYECTbIO, BbICOKOWM CKNOHHOCTbLIO K YCaAKe, TO He
PEKOMEHAYETCA NPUMEHATb IMTbE B KOKW/b, MO, AAaBAEHMEM, TaK KaK U3-3a HU3KOM NOSATNMBOCTH
MeTaNAM4Yeckomn GopMbl MOTFYT BOSHUKHYTb IMTENHbIE HANPAXKEHWNSA, KOPOBNEHNE OTANBKK, TPELLMHDI.
Llenecoobpa3Ho npumeHATb 060/104KOBOE IUTbE U IUTbE B NECHAHO-TIMHUCTbIE GOPMbI.

[Nna OTBETCTBEHHbIX, TAXKE/I0 HarpyXeHHbIX AeTanel (Banbl, WecTepHu, 3ybaTble Kosieca), 4158 KOTOPbIX
npeabaABAAOTCA onpeaeneHHble TpeboBaHMA K KauyecTBy MeTanNa U K GU3MKO-MeXaHUYECKUM
CBOICTBaM — L,es1ecoobpa3HO MCNO/Ib30BaTb MOKOBKM, TaK Kak B npouecce AedpopMMpPOBaHMA CO3L3aeTcA
MEeNKO3epPHUCTanA, HanpaB/ieHHAA BOMIOKHUCTAA CTPYKTYPa, 3HAUNTENbHO NOBbIWaoWwan GpusmnKko-
MexaHMYecKMe CBOMCTBA MaTepuana.



Pasmepbl, Mmacca U KoHbUrypauma getanu.

YaenoHasa CTOMMOCTb OT/IMBOK W MOKOBOK PAcTET C YMEHbLUEHMEM MX MACCbl. 3aKOHOMEPHOCTb 06LLLas
ANA Bcex cnocoboB NoJiy4eHMna 3aroTOBOK U AeTasiel, Tak Kak Tpya0eMKocTb ¢opmoobpa3oBaHms
onpeaensoT obLen naowanbio NOBEPXHOCTEN, nognexKawmx obpaboTke.

Pasmepbl AeTasin YacTo UrPaKT PeLLAoLLYIO POosb. MpY UTbe NO BbINAABAAEMbIM MOAENAM, B KOKWU/b,

noa pAdasneHnem pasmepbl OTIMBKU

OrpaHMYeHbl TEXHOOTMYECKMMM BO3MOKHOCTAMMN 060PYA0BAHUA U MHCTPYMEHTA.
Cnocobom ropsayeit 06beMHOM LTaMMOBKM BO3MOKHO Nosly4yeHne nokoBok 40 1000 Kr.
KauecTBo NoBEPXHOCTM 3aroTOBOK, obecneyeHne 3aaHHOM TOYHOCTY.

Mcnonb3oBaHMe ToUYHbIX cnocobos obecnevnBaet AOCTAaTOYHYHO YNCTOTY NOBEPXHOCTU U BbICOKYIO
TOYHOCTb 3aroTOBOK.

CoBepLUeHCTBOBaHME KOBKM U LUTaMMNOBKM o6ecneymBaloT napameTpbl LepoXoBaTOCTU M TOYHOCTb
pa3mepoB, COOTBETCTBYIOLUMX MEXaHNYECKOM 00paboTKe 1 gaxKe PUHULLHBIX onepauui.

KannbposKa, XonogHoe BblaasnMBaHne obecneunsatoT NoayyeHne rotToBbIX AeTanel (3aknenkKu, raiku,
60nThbI).

B0O3MOXKHOCTK nMetoLeroca obo pyAoBaHUA.

YuntbiBatoT Npu N3roTtoBN1EHNN 3aroTOBOK cnocobamm LI,EHTpO6E)KHOI'O NNTbA, INTbA NOA, AaB/IEHUNEM,
ropﬂqeﬁ 06BbEMHO LUITaMMNOBKOW. NHorpa aTo AaBnaeTca onpeaenatowmm MOMEHTOM.

Hanpmmep, Ha/inymne B KyaHe4YHOM uexe poTauMOHHO-KOBOYHbIX MallMH NO3BOIAET NONYYUTb
CTyneH4aTble 3aroToBKM NPaKTU4YECKN 6e3 mexaHU4Yeckom 06p660TKM. To e — npu HanNnunmn
MmexaHn4eCKmnx npeccos ABOIZHOFO AeﬁCTBMﬂ nnn rnapasanyeCcknx MHOroCctyneH4aTblX Npeccos.

MoOLHOCTb Ky3HEYHO-LITaMNOBOYHOro 060pyA0BaHMA ONpeaensieT HOMEHKAATYpPy U3roTOBeHUS
netanen.

2.3 NuTeinHoe npoussoacteo. ObuiMe cBeAeHUA O IMTENHOM
npoussoacTse

Teopus U NPaKTUKa TEXHONOMMKN IMTEMHOIO NPOU3BOACTBA HAa COBPEMEHHOM 3Tane no3Bo/IAeT NoJyyaTtb
N34e/Ma C BbICOKMMMU IKCNAYaTaUMOHHbIMM cBOMCTBaMU. OT/IMBKM HafeKHO paboTatoT B

pPeaKTUBHbIX ABUraTENNAX, aTOMHbIX SHEPreTUYECKUX YCTaHOBKAX M APYrMX MalMHAX OTBETCTBEHHOIo
Ha3Ha4yeHnsA. OHU UCMO/b3YIOTCA B U3FOTOB/IEHUN CTPOUTE/bHbIX KOHCTPYKLMN, METannypruyeckmnx
arperatoB, MOPCKMX CyA0B, AieTanein 6bITOBOro 060pyA0BaHUSA, XYA0KECTBEHHbIX U FOBEJIUPHbIX
nsgenvn.



CoBpemeHHOEe COCTOsAHNE IMTEMHOro NPOM3BOACTBA ONPEeAeIAeTCcA COBEPLIEHCTBOBAaHMEM
TPAAULMOHHBIX U NOABIEHNEM HOBbIX CMOCOBOB /INTbA, HEMPEPbLIBHO MOBbLILWAMLLMMCA YPOBHEM
MexaHM3aLUnn M aBTOMaTM3aLMM TEXHONOTMYECKUX NPOLLECCOoB, Cneunannsaumen u LeHTpaamsaumei
NPou3BOACTBA, CO34aHNEM HayYHbIX OCHOB MPOEKTUPOBAHUA NUTEMHbIX MaLNH U MeXaHU3MOB.

BarKHeMWNM HanpasieHrem NoBbllweHUA 3GHEKTUBHOCTU ABAAETCA YAyULIEHWEe KauecTBa, HageXHOCTH,
TOYHOCTU U LLEPOXOBATOCTU OTIMBOK C MAaKCUMasIbHbIM NPUBAIKEHNEM UX K GOPME FOTOBbIX U3LeNNi
nyTem BHEAPEHWNA HOBbIX TEXHOIOTMYECKMNX NPOLECCOB M YYYLIEHUA KayecTBa IMTENHDBIX CMNJIaBOB,
yCTpaHeHWe BPegHOro BO3AENCTBMA Ha OKPYIKAIOLLYIO Ccpeay M YyYlleHnn yCAoBUM Tpyaa.

JNluTbe aBnseTca Hanbosee pacnpocTpaHeHHbIM MeTog0M GpopMmoobpasoBaHus.

MpenmyLecTBammn MTbA ABAAIOTCA M3rOTOBAEHUE 3aroTOBOK C HAaMboNbLWMMN KO3pdULIMEHTAMM
MCMNONb30BaHMA MeTalsla U BECOBOM TOYHOCTU, U3rOTOB/IEHME OT/IMBOK MPAKTUYECKM HEOTPAHUYEHHbIX
rabapMTOB M Macchl, NOyYeHWE 3aroTOBOK M3 CMIaBOB, HENOAAAOWMXCA NNACTUYECKOW AedopmaLnm n
TpyAHO obpabaTtbiBaembIX pe3aHUEM (MarHuUTbl).

2.4 TexHonornsa o6paboTkmn gasneHnem. ObLme ceeaeHnn

O6pa6OTKOI‘;1 AaBNeHNUEeM Ha3blBalOTCA NpoueCChbl NoN1ly4eHNA 3arotoBoK Uan /J,eTaneﬁ MaLlKnH CMN0BbIM
BO3p,el\;|CTBMEM UHCTPYMEHTA Ha UCXOAHYHO 3aroTOBKY U3 UCXOA4HOINro matepwuana.

Mnactnueckoe gedopmmnposaHme npu o6paboTke gasneHMeM, cocTosLee B NpeobpasoBaHum
3aroToBKM NpocTon Gopmbl B AeTanb Honee CNoXKHON GopMmbl TOro XKe 06bema, OTHOCUTCA K
MasI00TXO4HOM TEXHONOTUMN.

O6paboTKol AaBAEHMEM NOMYYAIOT HE TO/IbKO 3a4aHHy0 GopmMy 1 pasmepbl, HO U obecneynBatoT
Tpebyemoe Ka4ecTBo MeTa/a, HafeXKHOCTb paboTbl U3aenms.

BbicOKasa npon3BoanTeNnbHOCTb O6pa6OTKM AaBneHnem, H1U3KanA cebecToMMoCTb U BbICOKOE KayecTBo
npoAayKunun npmueenn K LWUIMPOKOMY NPUMEHEHUNIO 3TUX NPOLLECCOB.

Mnactnyeckoe gedpopmmuposaHme B 06paboTke MeTanloB AaBeHUEM OCYLLECTBAAETCA NPU Pa3ANYHbIX
cXemax HanpaxeHHoro n 4ebopMmnpPOBAHHOIO COCTOAHUIA, MPU 3TOM UCXOAHAaA 3aroToBKa MOXKET BbITb
06beMHbIM TE/IOM, NPYTKOM, IMCTOM.

Mo HasHayeHUto Npoueccbl 06pPaboTKM MEeTaNN0B AaBAEHMEM FPYNNUPYIOT CAeayoWMM 06pasom:

- AnAa nonyvyeHumaA MSLI,GI'IMI\;i NOCTOAHHOIO NonepeYyHoro ce4eHnA Nno aJsinHe (I'IpYTKOB, NPOBOJZIOKN,
NEHT, I'IMCTOB), NPUMeEHAEMbIX B CTPOUTEJIbHbIX KOHCTPYKUMNAX NN B Ka4YECTBE 3arotoBoK AN1A
nocnegyrowero n3rotoBneHnA AETaJ'Iel\;I — NMNPOKaTKa, BO/1I04EHNE, MPECCOBAHNE;

- ANA NoNyyeHns aetaneil v 3aroToBoK, Mmetowmx Gopmbl U pasmepsl, NPUBAUKEHHbIE K
pasmepam M GopmMam roToBbIX AeTanel, TpebyloLmx mexaHmyecko 06paboTku gna NpuagaHna um
OKOHYaTe/IbHbIX Pa3MepPOoB U 334aHHOr0 KayecTBa NOBEPXHOCTU — KOBKaA, LUTaMMNOBKa.



OCHOBHbIMK cxemamu gepopmMUpoBaHUA 06 bEMHOI 3aroTOBKK ABASIOTCA:
- cKaTue MeXKay NAOCKOCTAMM UHCTPYMEHTA — KOBKa;

- poTaLMOoHHOE 063KaTne BpaLLaloWMMUCA BalKaMmn — MPOKATKa;

- 3aTeKaHWe MeTanNa B MNOJIOCTb MHCTPYMEHTA — LUTAaMIMOBKa;

- Bbl4aB/IMBaHME MeTal1a U3 NOJZIOCTU UHCTPYMEHTA — NMPECCOBAaHUE;

BbITATMBaHME MeTa/11a U3 NOZIOCTU UHCTPYMEHTA — BOJZ1I0OYEHMUE.

XapakTep nnactmyeckoi gedpopmaLmm 3aBUCUT OT COOTHOLLEHWNA MPOLLECCOB YNPOYHEHUSA U
pasynpoyHeHus. N'yoknHbim C.U. npeanorKeHo pasnmyate Buabl gepopmaumnm U, COOTBETCTBEHHO, BUAbI
0bpaboTku gasneHmem.

lopavas gedopmaums — gebopmaums, Nnocae KOTOPOM MeTana He NoJIyvaeT YNPoUYHEHHUSA.
PekpucTannunsayma ycnesaeTt NPOUTU NOJHOCTbIO, HOBbIE PABHOOCHbIE 3epHA MNOJIHOCTbIO 3aMEHSIOT
nedopMmnpoBaHHble 3epHa, NCKAXKEHMA KPUCTANINYECKOM pelleTkM oTcyTCTBYOT. [ledopmaumnsa numeet
MeCTO Npu TeMnepaTypax Bbllle TeMNepaTypbl Ha4Yana PEKPUCTANNU3ALLUN.

HenonHas ropsavan aedopmaums XxapakTepmusyerca He3aBepLIEHHOCTbIO MPOL,EeCcca PEKPUCTANAN3aLNN,
KOTOpas He yCreBaeT 3aKOHUYNTHLCA, TaK Kak CKOPOCTb ee HeA0CTaTouHa Mo CPaBHEHMIO CO CKOPOCTbLIO
aedbopmaumm. Yactb 3epeH octaeTtca 4epOpPMUPOBAHHBIMM M METaN YNPoUHAeTcA. BosHuKaloT
3HaAUUTENIbHbIE OCTAaTOUYHbIE HAMNPAMXKEHWUA, KOTOPbIE MOTYT NMPUBECTU K paspyweHuto. Takasa gedopmaums
Hanbonee BEPOATHA NpU TemnepaType, He3HAUYMUTEIbHO NPeBbIWaloLWelt TemnepaTypy Havana
pekpuctannmsaumuu. Ee cneayet nsberatb npu obpaboTke AaBieHUEM.

MpyY HENOMHOW X004HOM AedopMaL MK PEKPUCTANIN3ALMA HE MPOUCXOAMUT, HO MPOTEKAOT NPOLECCHI
BO3BpaTa. TemnepaTypa gedopmMaLMv HECKO/IbKO Bbille TemnepaTypbl BO3BPaTa, a CKOPOCTb

AedbopmaLmm meHbLIe CKOPOCTU Bo3BpaTa. OCTaToUHbIE HAMPAMKEHWUA B 3HaYMTENbHON mepe
CHMMaIOTCA, MHTEHCUBHOCTb YNPOYHEHMA CHUXKAETCA.

Mpu xonogHom aepopmaumm pasynpoUHaoLLMe NPoLEecChl He npoucxoaAat. TemnepaTypa X0/104HOM
AedopmaLmm HUXKe TeMnepaTypbl Ha4yana BO3BpaTa.

XonoagHasa v ropavaa aebopmaumm He CBA3aHbI ¢ Aedpopmaumeit ¢ Harpesom Mam 6es Harpesa, a 3aBUCAT
TONIbKO OT NPOTEKaHMA NPOLECCOB YNPOYHEHUA U pasynpoyYHeHus. Nostomy, Hanpumep, gebopmaums
CBMHLA, 0/10Ba, KagMM1A U HEKOTOPbIX APYr1MX METaN/IoB MPY KOMHATHOW TemnepaType ABAAETCA C 3TOM
TOYKW 3peHuUA ropaven gebopmalment.

2.5 CBapo4yHOe Npon3BOACTBO

CBapKa — TeXHONOrMYECKNIM NPOLLeCC NONYyYeHMA HEPA3beMHbIX COeAMHEHUI B pe3yabTaTe
BO3HMKHOBEHMA aTOMHO-MONEKYNAPHbIX CBA3EN MeXAy CoeANHAEMbIMU AeTaNAMMN NPU UX Harpese K
NAacTMYeckom A4epopMmUPOBaHNN.



CBapHble CoeANHEHMA MOKHO NOMyYaTb ABYMS MPUHLMNNANBHO Pa3HbIMU NYTAMU: CBapKOW
niaB/eHMEM U CBapPKOW AaBNEHUEM.

Mpu cBapKe NnaBAeHWEM aTOMHO-MOIEKYIAPHbIE CBA3U MeXKAY AeTaaAMU CO34al0T, ONNaBAAA UX
NPUMbIKaOLWME KPOMKM, TaK, YTOObI MOIyYMach CMaYMBaloLLan 1xX, 06Lan BaHHa. ITa BaHHA
3aTBEPAEBAET NPU OXNAKAEHUN U COEAMHAET AeTanu B O4HO uenoe. Kak NpaBuo, B *KUAKYIO BaHHY
BBOSAT LOMOJIHUTENbHBIN METal/1, YTOObI MONHOCTLIO 3aMN0J/IHUTL 3a30P MEXKAY AEeTaAMM, HO BO3MOKHA
cBapKa u 6es Hero.

Mpwu cBapKe aaBneHnem obsa3aTeIbHbIM ABAAETCA COBMECTHAA NaacTnyeckan aedopmaLma aetanei
C¥KaTMeM 30Hbl coegMHEeHNA. ITUM obecrneymBaeTca OUNCTKA CBAPMBAEMbIX NOBEPXHOCTEN OT NJIEHOK
3arpsA3HeHNn, M3MeHeHne ux penbeda 1 06pasoBaHME aTOMHO- MONEKYNAPHBIX CBA3EN.
Mnactmyeckon pedopmaumm 06bIYHO

npeaLecTByeT Harpes, Tak Kak C pOCTOM TEMMepPaTypbl yMeHbLUAeTcA 3HaveHue aepopmaumm,
HeobXxo4MMOW ANA CBaPKWU M NOBbIWAETCA NNaCTUYHOCTL MeTanna.

Harpes cBapuBaembix AeTanein OCyLeCcTBAAETCA Pa3HbIMMU Cocobamm: 3NEKTPUYECKON ayroi,
ra3oKMC/I0POAHbIM NiameHeM, MPOonycKaHWem TOKa, 1a3epom U T.4. MNo-pasHomy obecrnevyumsatoTca
3allMTa 30HbI CBAaPKM OT BO3AEWCTBUSA BO3AyXa U ee NpMHyaAnTeNbHas gedpopmaums.

CyLLecTByeT MHOMECTBO TEXHO/IOMMYECKUX MPOoLLEeccos ceapku (6onee 70).

CsapKa aBnAeTca Hanbosiee BarKHbIM COCOBOM NONYyYEHUA HEPa3bEMHbIX COeAMHEHUA U3 Pa3/IUYHbIX
MaTepuanos, CBapMBalOTCA METaN/bl U CMIaBbl, KePaMMKa, CTEKNO, NNACTMACChl, Pa3HOPOAHbIE
maTepuanbl. CBapKa NPUMEHAETCA BO BCEX 061aCTAX TEXHUKMU.

2.6 Ob6wan xapaKTePUCTUKa pasmepHo 06paboTKu

MexaHunyeckas 06p360TKa HOBerHOCTEVI 3aroToBOK ABNAETCA OAHOI‘;1 M3 OCHOBHbIX 3aBepLlaloWnxX
CTaAMﬁ n3rotosseHnA AETaﬂeVI MaLlWnH.

OpHa ns dKTya/IbHbIX 3a4a4 MalWNHOCTPOEHNA —,u,aaneﬁLuee pa3snTne, coBeplieHCTBOBAaHNE U
pa3pa60TKa HOBbIX TEXHO/IOTMYECKNX METO408B 06pa6OTKM 3aroToBoOK /J,eTaneﬁ MalWnH, NnpumeHeHune
HOBbIX KOHCTPYKLIMOHHbIX MaTePKMaIoB U NOBbILLEHNE Ka4eCTBa O6pa6OTKVI AETaﬂeVI MaLlUnH.

Hapaay c 06paboTKoi pe3aHMem NpMMeEHAIOT MeToabl 06paboTKM NaacTMYeckum aebopmMmMpoBaHUEM, C
NCMNONb30BaHNEM XMMMUUYECKOMW, 3NEKTPUYECKON, CBETOBOW, Iy4EBOMN M APYrUX BUAOB SHEPTUN.

Kl'IaCCMd)MKaLI,VIﬂ ,CI,BM)-KEHMI‘;I B METANNOPEXYLNX CTAaHKAX

O6paboTKa MeTanI0B pe3aHMeMm — MPOLLECC CPE3AHUA PEKYLLMM MHCTPYMEHTOM C MOBEPXHOCTU
3aroTOBKM C/10A MeTaNNa B BUAE CTPYKKM A/1A NONYYEHUS HeobXxoaMMOlN reoMeTpuyeckolr popmel,
TOYHOCTH

pa3sMepoB, B3aMMHOIO PaCcro/IOKEHMUSA U LIEPOXOBATOCTU NOBEPXHOCTEN AeTanu.



YTobbl cpe3aTb C 3aroTOBKU C/I0M MeTanna, HeobXxoAMMO PeXyLLEMY MHCTPYMEHTY U 3aroTOBKe
€o061aTb OTHOCUTENbHbIE ABUMKEHUA. MHCTPYMEHT M 3aroToBKY YCTaHaBAMBAlOT Ha paboumnx opraHax
CTaHKOB, 06ecneymBaloLLUX ABUKEHME.

[BuXKeHua, KoTopble obecneynsatoT Cpe3aHune C 3arotoBku €104 maTtepunana Uiun Bbi3blBalOT USMEHEHUE
COCTOAHMA O6pa60TaHHOVI NOBEPXHOCTU 3aroOTOBKU, HA3bIBaOT ABUXKEHUAMU PE3AHUA!

. [NaBHOE ABUMKEHUE — onpeaenser CKopocTb AedopMMPOBaHMA maTepmana U oTaeneHus
CTPYKKM (Ar);

. [iBuxeHne nogaum — obecneynsaeT BpesaHMe peskyLlen KPOMKM MHCTPYMEHTa B MaTepuan
3arotoBKku (As);

[BUXKeHUA MOTyT bbITb HENPEPbIBHbIMM AW NPEPbLIBUCTBIMM, A MO XapaKTepy — BpalLaTebHbIMMU,
nocTynaTe/ibHbIMW, BO3BPATHO- NOCTyNaTeNbHbIMU.

[BuKeHnAa nogaun: NpoaoabHOE, NONepPeYHoOe, BEPTUKAIBHOE, KPYTOBOE, OKPYXKHOE, TaHTeHLMalbHOe.
3 CamocToaTenbHble paboThbl
3.1 MeToanyeckme peKoMeHAaUUK K BbINOJIHEHMUIO CAMOCTOATE/IbHbIX PaboT

CamocTtoaTenbHasn pa60Ta BK/ItOYAET B cebs BbINOIHEHUE TPEX CaMOCTOATE/IbHbIX 3aAaHVIl7I,

OTHOCALLUMXCA K PasINYHbIM pa3genam Kypca.

B 3a43aun camocTonaTeNbHOM paboTbl BXOAUT U3yyYeHUne: GU3UYECKON CYLLHOCTU OCHOBHbIX
TEXHO/IOTMYECKMX METOA,0B NOIyYEHMA 3arOoTOBOK U MX 0O6PabOoTKM; TEXHONOMMYECKMX BO3MOXKHOCTEMN
MEeTOA0B, UX Ha3HAYEeHUA, LOCTOMHCTB, HEAOCTATKOB M 061acTel NPUMEHEHUA; MPUHLMNUANBHBIX CXEM
paboTbl TEXHONOTMYECKOrO 060PYA0BaHUS, UHCTPYMEHTOB, NPUCNOCOBAEHUI U

OCHACTKM; OCHOB TEXHO/IOTMYHOCTM KOHCTPYKLNIA 3arOTOBOK U AeTanell MalnH C y4eETOM METOL,0B UX
nony4yeHua n obpaboTku.

3.2 BapuaHTbl CAaMoCTOATENbHbIX 3aaHUIN
BapuaHnt 1
1. UcxogHble maTepmanbl gna MeTannyprum: pyaa, ¢arocbl, orHeynopbl, TONANBO;

MeTannyprnyeckoe npomnssBoacrtso 1 ero NnpoayKuua;
2. Mpon3BoaCTBO LBETHbLIX METaN/10B

3. Onpe,u,eneHlAe YrnoB TOKApHOro pes3iua B CTaTMYECKOM cucteme KOOPAWHAT, UX Ha3Ha4YeHneE n
BIMAHUNE HA NpoueccC pe3aHunAa.

BapuaHTt 2

1. MpoM3BOACTBO YYryHa, BbiNAaBKa YyryHa, GU3NKO-XMMUYECKME NPOLLECCHl AOMEHHOM NAaBKMU.



2. JlnTeiHble CBOMCTBA CN/IABOB: UAKOTEKYYECTb, YCaAKa, CMaiMBaeMOCTb, ra3onorioLeHme,
XMMUYECKasA aKTUBHOCTb, IMKBaLMA. CpaBHEHME NTENHbIX CBOMCTB CTa/In M YyryHa.

3. dopmoobpaszoBaHmMe 3ybyaTbix Kosiec pesaHnem. CyuHOCTb METO40B Hape3aHus 3ybyaTbix
Konec KonnpoBaHWem n ob6KaTbiBaHMeM. OCHOBHble NMPEUMYLLECTBA U HEAOCTAaTKM METOA0B.

BapuaHT 3

1. CyLWHOCTb NPOLLECCOB LW/IAKOBAHUSA; PO/b LWNAKOB U GOCOB B META/LIYprumn (Ha npumepe
[OMEHHOW NAaBKK).

2. JlnTbe no BbiNfaBAAEeMbIM MOAENAM: UCXOAHbIE mMaTepuanbl U TEXHONOTNA N3rOTOBSIEHUA
060/'IOLIKM,' obnactb npumMmeHeHunA cnocoba. CxemaTnyecku M306pa3MTe OCHOBHbI€ 3Tanbl: nony4yeHUe
moaenu B npeccd)opme, 610K MO,CI,EJ'Iel\;I, HaHeceHune O6OJ'IO‘-IKM, BblMN1aBneHne moaenbHOro cCocrtasa,
I'IOJ'IyLIeHHbIﬁ 610K OT/IMBOK.

3. Bugbl M CYWHOCTb MPOrPamMMHOro ynpaBieHus

MeTann006pabaTbiBaAOLLMMM CTAHKAMM. YNpoLeHHas CTPYKTYPHanA CXema LIMKI0BOMN CUCTEMDI

ynpasneHus.

BapuaHt 4

1. CyLLHOCTb OMEHHOIO NPOLLECCA; UCXOLAHbIE MaTepUabl AN NOAYYEHMA YyryHa, NPOLYKTbI
OO0MEHHOM NaBKMW, oueHKa 3PpPeKTUBHOCTU paboTbl AOMEHHOM nevn. Cxema v NpuUHUKUN paboThbl
JOMEHHOM neyu.

2. NuTbe B NnecyaHble GopMbl: KOHCTPYKUMA GOPMbI, AUTENHAA OCHACTKA, GOPMOBOYHbIE
maTtepuansl, 061acTb NpUMeHeHUA. MpenmyLLecTBa U HEAOCTaTKM UTbA B NecyaHble GOpMbI.

3. Ocob6eHHOCTM yCcTpolicTBa MeTannoobpabatbiBatowmx cTaHKoB ¢ UMY, HasHayeHue M OCHOBHbIe
NpPenmyLLEecTBa CTaHKOB.

BapuaHT 5

1. Cranb. CyLHOCTb NpoLecca NoayYeHUs cTaan METOLOM NPSMOro BOCCTaHOB/IEHUA Kee3a U3
pyasl. MpuBeanTe NpMmMmepbl BOCCTAHOBUTE/IbHBIX XMMUYECKMX PeaKLMi NPU NPAMOM BOCCTaHOB/IEHWUU
¥Kenesa v3 pyasbl.

2. OcHOBHble 3aKOHbl 06paboTKK AaBieHMEM: MOCTOAHCTBA 06bemMa HauMeHbLLEero
CONpoTUBAEHMA, NOA06MA; UCNONb30BaHUE UX B MPaKTUKeE.

3. OCHOBHbIE KOHCTPYKTUBHbIE YAaCTU METa/I/IOPENKYLLMX UHCTPYMEHTOB. OCHOBHbIE MOBEPXHOCTU U
KPOMKM TOKapHOro pesua.



BapuaHT 6

1. CyLHOCTb NPOLLECCOB LW/IaKOBAaHUA; PO/b WAAKOB U GAOCOB B METAANYPrmn (Ha npumepe
AOMEHHOW NNaBKK).

2. MNHCTpYyMeHTalbHble MaTepuanbl: MHCTPYMEHTA/IbHbIE CTA/IM, TBEPAbIE CMIABbI, PeXYLLAn
KepamMKa, CBepXTBEPAble MHCTPYMEHTa/IbHbIe MaTepuasbl. X HazHauyeHMe 1 0603HauYeHue.

3. Cxema 0bpa3oBaHMA CTPYXKEK Npu pesaHnn meTannos. OCHOBHble

BNObl CTPYXKEK U cnocobol CTPYKKOJIOMAHUA.

BapuaHT 7

1. OKUCAUTENBHO-BOCCTAHOBUTE/IbHbIE PEeaKLMM B METAINYPrUK (Ha MpMMepe Npov3BOACTBA
YyyryHa v ctanm).

2. YCTpOMNCTBO NPpUBOAA NOLAYM TOKAPHO-BMHTOPE3HOO CTaHKa M €ro OCHOBHbIE 3/1€MEHTbI;
MEeXaHN3Mbl peBepca, r’MTapbl CMEHHbIX 3y64aTbIX KOJ1EC, MHOMUTE/IbHbIE MEXaHU3Mbl,
npeaoxpaHuTenbHble MydTbl, XO4,0BbI€ Basibl U BUHTHI.

3. TennoBble Npouecchl Npu cBapke: agpdeKTMBHAA TeNN0Bass MOLHOCTb, TEN/IOBOM banaHc,
NoroHHasa sHeprua. BaMaHWe Harpesa Ha CTPOEHME CBAapPHOTO LIBa M OKO/IOLLOBHOM 30HbI. FopAuMne U1
XonogHble TpeLwmHbl Npu cBapke. MeToabl 60pbbbl C rOPAYMMM U XONOAHBIMU TPELLMHAMU.

BapuaHT 8

1. CyLlHOCTb IOMEHHOrO NpoLLecca; UCXoAHble MaTepuasnbl ANA NOAYYEHUA YyryHa, NPOAYKTbI
OO0MEHHOW N1aBKMU, oLueHKa 3PpPeKTUBHOCTU paboTbl AOMeEHHOM nedn. Cxema v NnpuHUMN paboThbl

JOMEHHOM neyu.

2. Ob6bemHas WTaMMNOoBKa; PoJ/ib 06beMHOM WTAMMNOBKMU B MAWMHOCTPOEHUWN. CyLLLHOCTb OTKPbITOM
1 3aKPbITOM WTAMMNOBKMK; CNOCOBbI NONYYEHNA CAI0XKHbIX 3arOTOBOK.

3. OcHoBHble cnocobbl pa3paboTKM YNPaBAAIOLMX NPOrpaMm AN MeTan1006pabaTbiBatOLLMX
CTaHKOB C MPOrpaMMHbIM YNpaBieHNEM.

BapuaHT 9



1. JInTbe B KOKMAb: TPeBOBAHUA K KOKMAKO M OT/IMBKAM, 061MLL0BaHHbIE KOKWAN; 06/1aCTb
Mcnosib3oBaHMA npouecca. MpuHUMnuanbHan cxema Kokuaa. NMpenmyluectsa U HeAOCTaTKKM npecca.

2. MeTannobpabaTbiBatoime ctaHoUHble cuctembl (MCC). HasHaueHue 1 nx knaccudbukaums.
OcCHOBHble BUAbI M COCTaBHbIE YAaCTN TMBOKUX NMPOU3BOACTBEHHbIX cucTem. MeTannoobpabaTbiBatowme
aBTOMaTUYECKME IMHUMY, nx pa3sHOBUAHOCTU M OCHOBHble COCTaBHble YaCTu.

3. MpokaTKka meTanna: posib NPOAYKLUN MPOKATHOIO NPON3BOACTBA B MALLMHOCTPOEHUM;
namepeHue gebopmauunm Npy NPOKaTKe, yCI0BMUE 3aXBaTa 3aroTOBKM BasIKaMu, BasIKU U Kannbpbl,
NPOoAYKLUMA NPOKAaTHOro NPOMU3BOACTBA, NEPUOANYECKUIA NPOKaT. MpUHLMNMaNbHan cxema NPoao/bHOM

NPOKaTKW.
BapuaHT 10

1. Cranb. CywHOCTb Npouecca NoAy4YeHMa CTaIM MeTOA0M NPAMOTO BOCCTaHOB/IEHMA Kenesa 3
pyabl. Mpusegnte npumepbl BOCCTaHOBUTENbHbIX XMMUYECKUX  peaKuuit npuv NpAMom

BOCCTaHOB/NEHUW XKenie3a U3 pyabl.

2. Knaccnoumkauma oTaAMBOK M cnocoboB MTbA MO MacluTaby Npons3BoACTBA U TEXHONOTMYECKOMY
npuHUMNY (NPUMepPbI INTbA B Pa30Bble U NOCTOAHHbIE GOPMbI).

3. ABTOMaTUYECKaA U MeXaHM3NPOBaHHasA cBapKa nog gatocom: MpUHUMNMANbHbIE CXEMBbI,
CBapOYHble MaTepuabl, NpenmylLecTsa npoLuecca M 06,1acTb NPUMEHEHUA.

BapuaHTt 11

1. Jlntbe noa, gasneHnem: cyWwHoOCTb npotecca, 061acTb MCNoNb30BaHUA. NPUHLUMNMAaNbHAA cxema
bopmbl Ana NnTbA Noa aasneHnem. NpenmyLlectsa n HegOCTaTKM NpoLiecca.

2. ¢OpMMpOBaHMe ILI,ETZ:U'IEI\;I MalWKnH 3HEKTpOd)VI3VIKOXVIMM‘-IECKVIMM meTogamu. HasHauyeHue,
npenmyuiecrtea 1 He40CTaTKN METOA0B. CYLLI,HOCTb 9/1EKTPO3PO3NOHHDbIX, SNEKTPOXUMUYECKUX,
YNbTPaA3BYKOBbIX U Iy4EBbIX METOA0B.

3. CTpoeHue 1 CBOMCTBA 3/1IeKTPUYECKOM ayrn. TpeboBaHMA K UCTOYHMKAM CBapOYHOro TOKa.
HanpsKeHue X010CToro Xo4a A8 UCTOYHMKOB NOCTOAHHOIO M NepeMeHHOro Toka. BHelHnAs
XapaKTEPUCTUKA MCTOYHMKA CBAPOYHOr0 TOKaA.

BapuaHT 12

1. CyLLl,HOCTb npouecca nepegena 4yryHa Ha Ctanb. CpaBHI/ITeI'IbHaFi XapPaKTepPUCTUKA OCHOBHbIX
cnocobos npon3BoAacCTBa CTa/n: B KOHBEPTEPAX, MAapPTEHAX, 3N1IEKTPONeYax.

2. CeepneHune. OCHOBHbIE THMbl CBEP/IU/IbHbIX CTAaHKOB M MX Ha3HaveHue. [apameTpbl pexnma
pesaHua npu ceepaerum (V, S, t, TO) n nocnefoBaTeNbHOCTb MX PALMOHAIBHOIO COYETAHUS.

3. Crnocobbl OKoHYaTeIbHOW 06pPaboTKM pabounx NOBEPXHOCTEN AeTaser MaLUNH NOBEPXHOCTHbIM
naactTnyecknm gedopmmnposBaHmnem: obKaTbiBaHME, BbirnaxXkUBaHUe, LOPHUPOBAHKE, yaapHoe
packaTblBaHWe, LeHTpobexHaa 06paboTka 1 YeKaHKa. HasHayeHue cnocoboB, MHCTPYMEHTbI U CXema
06paboTku



BapuaHT 13

1. KMC/’IOpOAHO-KOHBepTeprIVI cnocob nony4yeHuA Ctazin: UCXogHble matepmnasbl, TEXHONOINA,
TEXHUKO-3KOHOMMYECKME NOKazaTenn. Cxema KUCNOPOAHOIro KoHBepTeEpa.

2. NnTbe B 060/104KOBbIE POPMbI: UCXOAHBIE MAaTEPUANbl, TEXHOOTUA U3rOTOBAEHUSA 060N0UKMY;
06/1acTb NpUMeHeHUn cnocoba. Cxema NoayveHUa oTANBKK. NpPermyLL,ecTBa U HeAOCTAaTKN INTbA B
060/104KOBblE HPOPMbI.

3. yCTpOﬁCTBO npMBO40B rMaBHOrNro AsNXeHNA TOKAPHO-BUHTOPE3HbIX CTAHKOB: ABUXUTENN,
KIMHOpPeMEHHbIE nNepenayvyn, MexaHU3Mbl

BK/TKOYEHUNA U BbIK/ZTIOYEHUA NMPUBOAA, MEXaHNU3MbI peBepCa, MHOXUTE/IbHblE MEeXaHN3Mbl, TOPMO3a.

BapuaHT 14

1. MapTeHOBCKUIA cNocob NoyYeHUs CTain: UCXOAHbIE MaTepuasbl, TEXHONOTUA, TEXHUKO-
9KOHOMMYECKMNE NOoKasaTenn; paboTa 1 yCTPOCTBO ABYXBaHHOrO MapTeHa. CxeMbl MapTEHOBCKOW Neyn

N ABYXBAHHOIoO MapTeEHa.

2. Knaccnoumkauma cnocoboB okoHYaTeNbHOM 06paboTKM pabounx NnoBepxXHOCTEN AeTanen malnH
C Mcnosb3oBaHWeM abpasnBa U MeTO4aMM NOBEPXHOCTHOIO NAacTUYeckoro A4edopmMmmnpoBaHms.
XOHMHroBaHue, cynepduHuULL, A0BOAKA (npuTHpKa) n No/sIMpOBaHNe: HazHayeHue,
WMHCTPYMEHTbI, cxema 06paboTKu.

3. OCHOBHble INTENHbIE CM1aBbI: YYTryHbl, CUTYMUHDbI, 6pOH3bI, CTann; CBA3b UX JIUTENHbIX CBOWUCTB C
TEXHO/IOTMEN U3rOTOBIEHUA U KAYeCTBO IMTENHOM npoaoyKkuu1un.

BapuaHT 15

1. MnaBKa cTann B 3/IeKTpOneyax: CyLHOCTb NpoLecca UCXxodHble MaTepuasbl, NpenmyLLecTsa,
obnactb CNosb3oBaHUA. CxeMa 31eKTponeyn A1 BbINJaBKU CTanu.

2. JInteiHble cBOMCTBA CMNNABOB: XMUAKOTEKYYECTb, YCaAKa, CMa4YMBAEMOCTb, FA30MOr/IOWEHNE,
XMMUYECKasa aKTUBHOCTb, IMKBALMA. CpaBHEHWE NUTENHbIX CBOWCTB CTa/Iv U YyTyHa.

3. [lyroBas cBapKa B Yr/1EeKMCI0OM rase: NPUHUMNNANbHAA CXEMA, MCTOYHUKM CBAPOYHOIO TOKA,
CBAPOYHbIE MaTepUasbl, PEXKMMbI CBAPKKU; 061aCTb NPUMEHEHNS.

BapuaHT 16



1. MyTM NOBbIWEHUA KaYecTBa CTaan: 06paboTKa CUHTETUYECKMMM LWNAKaMK, Aerasaums
BAaKYYMMUPOBaHWEM, 3/1IEKTPOLLNAKOBLIN Nnepenias. O6bACHUTE CYLLHOCTb KaX40ro MetToga 1 ganTe
CXeMy 31eKTPOLLNAKOBOro nepensasa.

2. M3HOC M CTOMKOCTb METaNNIoPEXKYLLMX MHCTPYMEHTOB. MNpUUMHbI M3HOCA U NapameTpsbl,
XapaKTepusyroLwme U3HOC Ha NpMmepe TOKapPHbIX pe3Los. OnpeaeneHne CTOMKOCTU METANSIOPEXKYLLNX
NMHCTpYMeHTOB. O603HaYeHNe CTOMKOCTU U CpenHAA ee BeIMYMHA Y TOKAPHbIX Pe3L,0B.

3. Haknen ob6paboTaHHbIX MOBEPXHOCTEN 3ar0TOBOK M3 MeTasina npu obpaboTke pesaHnem. Cxema,
noAcHaAowWwan obpasoBaHue Haknena. OTpuLaTe/IbHbIE U NOOKUTENbHbIE CBOMCTBA HaKkaena
nosepxHocTn. Cnocobbl 6opbbbI C OTPULLATENBHBIMU CBOMCTBAMM HaKenNa.

BapuaHt 17
1. Mpon3BoACTBO CTanM CYLWHOCTb NpoLiecca.
2. MnacTMYHOCTb MeTaNNoB, BANAHWE HA NNACTUYHOCTb XMMMUYECKOro COCTaBa, TemnepaTypbl

Harpesa, CXembl HanpPAXXeHHOTro COCTOAHUA, CKOPOCTb ,qed)opmau,mm.

3. MoHATUe o ropsaYeit u xonogHon 06paboTke MeTanoB AasneHnem. Haknen u
peKpucTannmsauma. MUameHeHne mexaHUYECKMUX CBOMCTB NPW HaKiene u Npu nocienyolem Harpese.

BapuaHT 18

1. CylHOCTb npoLecca nepeaesna yyryHa Ha crasib. CpaBHUTE/IbHAA XapaKTePUCTUKA OCHOBHbIX
cnoco60B NpPoM3BOACTBA CTa/IN: B KOHBEPTEPaX, MapTeHax, 3/1eKTponeyax.

2. JlncToBas WTaMMNOBKa; UCMO/b30BAHWE IMCTOBOM LUTAMMNOBKM B MaLLMHOCTPOEHUU. OCHOBHbIE
onepauuun INCTOBOWM LITaMNOBKM: BblpybKa 3aroToBOK, ycunue BblpybKM; BbITAMKKA, KO3GOULMEHT
BbITAMKKK, ycuame

BbITAMKKW. MPUHLMNNANAbHBIE CXeMbl BbIPYBKM U1 BbITAXKKK. DopmMmyna Ans noacyeTa yeuana BoipyoKu.

3. MeTannyprmuyeckue npouecchl Npu CBapKe: ANCCOLMALMA BELLECTB, HacblWweHne meTanna O, N,
H, npouecchbl pacKUCNeHuaA, WNaKoBaHUA, pad)MHMpOBaHMFI MeTa/l1la CBApPHOro w.a.

BapuaHT 19

1. KMCﬂOpO,ﬂ,HO-KOHBepTeprIﬁ cnocob nony4yeHuA Ctazin: ucxogHble matepmnasbl, TEXHONOINA,
TEXHUKO-3KOHOMMYECKME NOoKazaTenn. Cxema KUCNOPOAHOIro KoHBepTeEpa.



2. LleHTpobexkHoe MnTbe: CyLHOCTb NpoLecca, 061acTb UCNO/b30BaHUSA, MPEUMYLLECTBA U
HeAocTaTKW. MpUHUMNMaNbHAA cxeMa LeHTPOob6eXHOro NNThbA.

3. KoBKa meTanna; 061acTb MCNOMb30BaHMA KOBKU, AedopmaLma meTasia Npu KOBKE, OCHOBHblE
onepaumm, 06opyaoBaHNe 417 KOBKM M 06/1aCTb €ro UCMo/1b30BaHNA. NPUHLMMMANbHbIE CXEMbI.

BapuaHTt 20

1. MapTEHOBCKMﬁ cnocob nonyyeHnAa Ctasan: UCXogHble matepmnarsbl, TEXHONOINNA, TEXHUKO-
9KOHOMMYECKMe nokasartenun; Cxemol MapTEHOBCKOﬁ neyu. K/'IaCCMd)VIKaLI,MFI cnocobos CBapKu no
TeXHON0rnM4yeCKomy npmnHUMNy, Nno cteneHn mexaHnsaunmu, Nno sHepreTu4ecKkomy npmHuunny

2. Cunbl pesaHmna. Cxema, noacHaoLWas obpasosBaHMe CUbl CONPOTUBAEHUA pe3aHnio. Cunbl,
AeNCTByoLWMe Ha peseL, Npy NPOA0bHOM TOYEHUM UX UCNO/Ib30BaHME B MPAKTUKE.

3. Malika meTannos: GAtoCbl U NpUNon Npu namnke. NMpUHUMNMANbHOE PasinumMe Mexay CBapKon 1
namKom.

BapuaHT 21

1. Mnaska ctanu B I1EKTponeyax: CywHOCTb npouecCa ncxogHole

mMaTepuanbl, npenmyLiecTsa, obnacTb ncnonb3oBaHMa. Cxema 91EKTPONeYn AnAa ebiNaBKn CTanun.

2. Harpes meTtannos nepen o6paboTkoit aasneHnem. OCHOBHbIe NapaMeTpbl Harpesa:
TemnepaTtypHbIn MHTepBaa 06paboTKu AaBNeHNEM, CKOPOCTb Harpesa, Bpems BblAep>KKN 3aroTOBKU B
ne4yu; cnocobwbl Harpesa.

3. ALEeTUNEHO-KUCNOPOAHAA CBapKa: CYLLHOCTb Npouecca, 060pya0BaHMe, PeXUMbI CBApKU.
BapuaHT 22
1. MyTV noBbIWeEHMA KayecTBa CTanu: 06paboTKa CUHTETUYECKMMU LWWAAKaMU, AerasaLuma

BakyymunposaHuneMm, 3}'IEKTpOLL|ﬂaKOBbIl71 nepennas. O6bsacHUTE CYLWWHOCTb KaXXg0oro metoga un ILI,Z:\I‘/JITE
CXemy 3/1EKTPOLL/IaKOBOro nepenaasa.

2. AproHoayrosas cBapka: NpUHUMNNAIbHbIE CXEMbl U Pa3HOBUAHOCTM, 061aCTb MCMNO/b30BAHMUA.

3. OCHOBHbIE TUMbl TOKAaPHbIX CTAHKOB M UX MCNO/Ib30BaHME B OCHOBHbIX BUAAX NPOU3BOACTBA.
Knaccndurkaums TokapHbIX Pe3L,0B N0 XapaKTepy BbiNOJHAEMbIX OfepaLunin, No HanpasaeHUIo Noaaqn,
no ¢bopme roNoBKK, NO KOHCTPYKLUMU. OCHOBHbIE BUAbI NPUCNOCOBAEHMIA K TOKAPHbIM CTaHKaM U UX
Ha3HauyeHue.

BapuaHT 23

1. Pa3nunBKa cTanu; pasivBKa B U3/IOKHULbI, HENPEPbIBHAA Pas/INBKa; CTPOEHNE CTaslbHOro CANTKaA.
MpeacTaBbTe CXeMbl Pa3/IMBKU B U3/0MKHULbI CBEPXY M CHU3Y, CXeMY HEMPEpPbIBHOW PasINBKKU CTanu;
CXE€Mbl C/IMTKOB CMOKOMHOM 1 KUMALLEN CTa/IN.



2. Cxema, noacHAwLWan obpasoBaHMe HapocTa Ha pe3ue 1 06paboTaHHON NOBEPXHOCTU NPU
ToYeHUn meTanna. MpuunHbl 06pas3oBaHMA HaPOCTa, NONOKUTENbHbIE U OTPULATEIbHbIE €r0 CBOMCTBA.
Cnocobbl ycTpaHeHMA HapocTa Ha pesLe Npu To4eHUN METaNsOoB.

3. MapameTpbl pexxuma WwandoBaHMA Ha NPUMeEpPE KPYIA0ro HapyKHOro WaMdoBaHUA U
nocnefoBaTeIbHOCTb ONpeaeneH s X PaLMoHaNbHOro codeTaHuA. CXxembl NPOA0bHOMO KPYraoro,
rnybuHHoro wandosaHma 1 WANPOBaAHUA BPE3AHUEM.

BapuaHT 24

1. Bbl60p mMmeToda n cnocoba 1 cnocoba nony4yeHunA 3arotoskn, OCHOBHbIE d)aKTOpr, BAvAOWNME Ha
Bbl60p cnocoba nony4yeHnA 3arotoBku.

2. PyyHan ayroBas CBapKa: NPUHLMMNMANbHAA CXeMA, UCTOYHMKM TOKA, CBAPOYHbIe MaTepuansl,
pexXunmbl cBapku. MpueeanTte NpMMepPbl: MAapKK 31eKTPOAHOM NPOBONOKKU, MapKa 31eKTpoaa, TUN
aneKTpoaa

3. OcHoBHble BMAbI LLIJ'IVI(bOBaHVIﬂ MUX NpenMmyLLLecTBa N He40CTaTKU. TexHoNornyeckue
BO3MOXHOCTU LUHMCI)OBaHVIﬂ Nno WwepoxoBaToCTn N TOYHOCTHW. cDO|:)MOO6|()a3OBaHl/Ie npu LLII'IM(I)OBaHMM.

BapuaHT 25

1. PasnnBKa cTanu; pasnnBKa B U3N0KHULbI, HENPEPbIBHAA PA3/INBKA; CTPOEHUE CTa/IbHOrO C/NTKA.
MpeacTaBbTe CXeMbl PA3/IUBKM B U3NOMKHMLbI CBEPXY U CHU3Y, CXEMY HEMPEPLIBHOW Pa3NNBKU CTanu;
CXEMbI C/IMTKOB CMNOKOMHOM M KMNALLEN CTanu.

2. Cxembl METOZ0B KONMMPOBaHWSA, CNeA0B, KacaHWsa U 06KaTKM npu popmoobpa3oBaHumM aetanen
MaLUMH pe3aHuem.

3. OcHoBHble crnocobbl oTAeNKN paboumx NnoBepxHocTen 3ybbeB 3ybuaTbiX KONEC; LWeBUHIOBaHME,
XOHUHroBaHue, WandoBaHNe, NPUTUPKA, 06paboTKa, moandukayma 3ybbes. HasHayeHne cnocobos,
WMHCTPYMEHTbI U cXeMbl 06paboTKu.

BapuaHT 26

1. Knaccudpmrkaums OT/INBOK " cnocobos nTbA Mo MacluTaby

NPOW3BOACTBA U TEXHO/IOTMYECKOMY MPUHLUMNY (MPUMEpPbI IUTbA B pa30Bble U NOCTOAHHbIE GOPMbI).

2. Tennosble ABAEHNA NPU pe3aHNK meTannos. MNprunHbl o6pasosaHus Tenna. OTpuLaTenbHoe
BAUAHME 06pasytoLeroca Tensa Ha 3aroToBKY U MHCTPYMeHT. CMa304HO-ox1axKaaloLlme
TeXHONOornyeckune cpeacTsea.



3. Knaccudukaums ¢ppes no suaam obpabatbiBaembix MoBepxHOCTEN (NAOCKUX U GpaCOHHbIX), NO
KOHCTPYKLMK dpes, No BUAY PEXYLMX 3yObeB, MHCTPYMEHTAIbHOMY MaTepuany.

BapuaHt 27

1. XapaKTepucTnka 0CHOBHbIX CNOCO60B NONYYEHMA MALLMHOCTPOUTENbHbIX NPodUaen; nx
CpaBHUTENbHAA XapaKTepUCTUKa (NpoKaTKa, npeccoBaHune, BosioveHue). MpUHUMNNaAbHble CXeMbl
YKasaHHbIX MpoL,eccos

2. CBapoyHble maTepurasibl: CBapoOYHasA NPOBOJIOKA, CBapPOUHbIe 3/1eKTpoabl, GOChI, 3aLLMTHbIE
rasbl. MapKu 3/1eKTPOAHOM MPOBOJIOKM, TUN M MapKa 31eKTpoaa. CocTaB U CBOMCTBA 3NEKTPOAHbIX
NMOKPbITUN.

3. dopmoobpazoBaHMe aeTanen MalluH Ha TOKapHbIX cTaHKax (Dr, Ds). Cnocobbl
$bopmoobpasoBaHMNsA BbINONHAEMbIE HA YHUBEPCabHbIX TOKAaPHO- BUHTOPE3HbIX CTaHKaX.
Pa3HOBMAHOCTU TOKApPHOM 06paboTKK; TOUEHME, pacTauMBaHUE, NoAdpe3aHune, oTpesaHue.
TexHoNnornyeckmne BO3MOKHOCTM TOKAPHOM 06pabOoTKKM MO LLEPOXOBATOCTM U TOYHOCTH.

BapuaHT 28

1. KoHTaKTHanA cBapKa: CTbIKOBas, TOUeYHasn, WoBHas, NPUHUMNNaNbHbIEe cxeMbl. PU3nyeckas
CYLHOCTb NpoLLecca KOHTaKTHOM cBapKU. Bbibop pexkrma cBapKMm.

2. Knaccndukauma n cuctembl 0603HaYEHNA METANIOPENKYLLMX CTaHKOB. Knaccudpukaumn
meTannoobpabaTbiBaloOWMX CTAaHKOB NO BUAY 06paboTKKU; cTeneHAM TOYHOCTU. CUCTEeMbl 0603HaYeHUA
ONA CEPUIMHBIX U CMeLMain3npoBaHHbIX CTAHKOB.

3. CeepneHue. dopmoobpasosaHue oteepctuit ( Dr, Ds). LLiepoxoBaTocTb n

TOYHOCTb OTBEPCTUIA, MONY4aEMbIX CBEPSIEHNEM B KOHCTPYKLIMOHHBIX CTansAx. Knaccudumraums
CNUpPaNbHbIX CBEPJ NO KOHCTPYKUMU, AnHE, OPME MOy4aeMbiX OTBEPCTUI, MHCTPYMEHTAIbHOMY
maTtepurany, TUNy XBOCTOBMKA M HanpaB/JEHUIO CTPYKKOOTBOAALLMX KaHaBOK. OCHOBHbIe YacTu
CNMpanbHOro ceepna.

BapuaHT 29

1. CywHocTb dopMoobpa3oBaHus AeTanen MalluH pe3aHnem N1e3BuiiHbIMU U abpasnBHbIMU
MHCTPYMEHTamMM1, MeToA4amMM NOBEPXHOCTHOrO N1acTUYecKoro aedpopmmpoBaHns;
3/1eKTPO3PO3MOHHbIMU, 3TEKTPOXMMUYECKMMU, YNbTPA3BYKOBbIMM U TIy4EBIMU METOAAMM.

2. TOYHOCTb, 0becneynBaemas Npu NPOTArMBaHMUM B AETANAX U3 KOHCTPYKLMOHHBIX CTanel.
dopmoobpasosaHue npwu npoTarnsaHun ( Dr, Ds). OCHOBHbIE TUMbI MPOTSAXKEK CTAaHKOB, UCMOJIb3yEeMbIX B
MPOMbILWAEHHOCTU. OCHOBHbIE YacTu NPOTAXKEK M NPOLIMBOK. MapameTpbl PeKMma pesaHna npu
NpPOTArMBaHUN.

3. Cxembl Hape3aHuAa 3ybuaTbix Kosec Ha 3ybodpesepHbIX 1 3y6040n10€eKHbIX CTAHKaX.

BapuaHT 30



1. OcHOBHble XapaKTepPUCTUKM NpoLieccoB ¢opmoobpas3oBaHMA AeTanel MallnH pe3aHuem:
CKOPOCTb pe3aHuA, CKOPOCTb NoAauu, rnybruHa pe3aHuns, OCHOBHOE TEXHOI0TMYECKOe Bpems npu
BpaLLLaTe/IbHOM ABUMKEHUU MHCTPYMEHTa (3aroToBku). OnpeaeneHue pabounx ABUNKEHUN UHCTPYMEHTa
(3arotoBku) npu dopmoobpasosaHun aetaneli (Dr, Ds, Dk, De) (Hanpumep ToueHms).

2. 3eHKepoBaHMWe 1 pa3BepTbiBaHMe. Llenn 3eHKepoBaHUA 1 pa3BepTbiBaHuA. LepoxoBaTocTb u
TOYHOCTb OTBEPCTUIN B KOHCTPYKLMOHHbIX CTaNAX, [OCTUraeMble NPU 3eHKEPOBaHUW U Pa3BePTbIBAHUMN.
Knaccudumkaums 3eHKepoB M pasBepTok: No  Buay

npueoga, popme obpabaTbiBaeMbIX OTBEPCTUI MO KOHCTPYKLUMM; MO MHCTPYMEHTA/IbHbIM MaTepMaiam.
OCHOBHbIE YacTU 3eHKepa U pa3BepTKU. [lapameTpbl peXKMma pesaHna Npu CBepieHnn u

pa3BepTbIBAHUN.

3. Ob6opygoBaHune ans 06 bEMHOM LWITAMMNOBKM, €0 XapaKTeEPUCTUKA U 061aCTb UCMO/b30BaHUA.

MpuHUMNnaNbHbIE CXeMbl.
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