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BBEJIEHHUE

[TpakTuyeckre pabOTBl — 3TO BUJ y4EeOHOHM JESITCIBHOCTH, HAINPaBICHHOW Ha
(dbopMHUpOBaHUE U PA3BUTHEC KOMIICTCHIIMA W YMCHHI MPUMEHSITh TCOPETUICCKHIE 3HAHUS
B ITPAKTUYECKOM EITEITbHOCTH.

BeImloTHeHHEe TPaKTHYECKHX pPA0OT HMMeeT o0co0oe 3HA4YCHHE IPU HM3YyYCHUH
TEXHUYCCKUX JTUCIUIUIMH: OHHU SBIISAIOTCS CBS3YIOIIMM 3BCHOM MEXIY TEOpPHEH U
MPAKTUKOW, A(POEKTHBHBIM CpPEACTBOM BHYTPH- W MEXIPEIMETHBIX CBS3eH W
CIOCOOCTBYIOT (POPMHPOBAHUIO TEXHUYECCKOTO MBIIILICHHS.

B mporiecce BBIMOTHEHUS MPAKTHYECKUX paboT 1o auciuiuinae «COBpeMEHHBIC
METOJbI B METAJUTYPTHH, MAallTHHOCTPOCHUH W MaTEPHAIOBEICHUN» CTYACHTHI JIOJDKHEI,
BO-TICPBBIX, CHUCTEMAaTH3UPOBAaTh M 3aKPEIUTh TCOPETUYCCKHE 3HAHUS 0 OCHOBHBIM
pasnenaMm Kypca, a, BO-BTOPBIX, PUOOPECTH YMEHHUS IO MPAKTHYESCKOMY MPUMCHECHHIO
3HAHHMH TEXHOJOTHYECKHUX MPOIIECCOB TPOU3BOCTBA.

Ha nHauanpHOM 5Tame M3y4eHHs Kypca pelIeHHIO MEpBOM 3a7adll CIIOCOOCTBYIOT
0030pHO-TIOBTOPUTEIbHBIC  TAOMMIBI, TIPH  3alOJHECHUU  KOTOPBIX  MPOUCXOIUT
CUCTEMAaTH3allis U 3aKPEIUICHUE TEOPETHUICCKUX OCHOB TEXHOJIOTMH KOHCTPYKIIMOHHBIX
MmarepuanoB. bormee mryOokoe ycBOeHHE Marepualia TakKe MPOWCXOAUT B Ipolecce
COCTaBJICHHS CTYJICHTAMHU CJIOBAapsl OCHOBHBIX CIICIIHAIBHBIX TEPMHUHOB W TIOHSTHH,
BCTPEYACMBIX CTYICHTAMH B MPOIICCCE M3YUCHUS MaTepraia JUIsl KaKI0H MPaKTHIECKOM
paboTHI.

Bropast 3amaua pemiaeTcs B XO[€ BBINOAHEHUS 4 W 5 MpaKTHYECKUX padoT,
KOTOPBIE 3aKIIOYAIOTCS B pa3pabOTKe TEXHOJIOTHIECKUX MPOIECCOB JUThSI U 00PaOOTKH
METaJUIOB JIaBJICHUEM JUIS pealibHbIX u3aeauid. [IpuMepbl BBITIOTHEHUS HEKOTOPHIX
MPAKTUYCCKUX PAOOT MPUBEICHBI B IPHIIOKEHUH K METOIHMYCCKUM yYKa3aHHUSIM.

B MeTomuveckux ykazaHUSX MPUBEACHBI TPEOOBAaHUSA K COMCPNKAHUIO OTYETA I10
Kaxaou padote. Ilpumep odopMileHHsS THTYJABHOTO JHCTA JUIS OTYEeTa IIOKa3aH B
MIPUIOKCHHH.



IHpakTuyeckas padora Ne 1

Tema: IIpon3BoaACTBO YyryHa

3agaun:

- 3aKpeMUTh 3HAHUS O MaTepuajax, UCTOIb3yeMbIX JJIsl IPOU3BOACTBA Yyr'yHa, U
WX HA3HAYEHUU B TIPOIIECCE BHITLJIABKY;

- COCTaBUTHb TMPEJCTABICHUE O TEXHOJOTHUSAX TOATOTOBKH PyAbl M JPYTHUX
MaTepHuasoB K IJIaBKe;

- U3Y4YUTh YCTPOHCTBO JOMEHHOM Te4u U (U3UKO-XUMHYECKHE MPOIECCHI,
MIPOUCXOISIINE MPU JIOMEHHOM ILJIaBKE.

Pabota paccunTana Ha J1Ba akaJIeMUYECKUX Yaca.

TEOPETUYECKAS YACTDH

UyryHoM Ha3bIBaeTCs CIUIaB JKeje3a ¢ ymiepoaoM, conuepxamui 6omee 2,14%
yriepona. Kpome yriepoma B d4yryHe Bcerjga HPUCYTCTBYIOT kpemHuiul (1o 4%),
Mapranerr (10 2%), a Taxxe cepa u dpocdop.

JI71s1 BBITUTABKYM YyT'YHA TJIaBHBIM 00pa3oM HCIOJIB3YIOT JOMEHHOE MPOU3BOJICTBO.
[Ipu u3yyeHuu mnporecca MOJYyUYCHHUS YyryHa HEOOXOAUMO PACCMOTPETh YCTPONCTBO
JIOMEHHOM TMeYd W BCIIOMOTaTeJbHBIX arperatoB. VCXomHBIMU MaTepuaiamMu s
MIPOM3BOJICTBA YYT'yHa SIBJISIOTCS JKEJIe3HbIE U MapraHIieBble PYbl, (PJIOC U TOTUIMBO.

[Ipy w3yueHHM XapaKTePUCTHK OKEJE3HBIX Pyl CJIEAyeT YCBOUTH, YTO
MeTaJUIypruueckasi LEHHOCTb pyAbl ONpPENENseTCs COIepKaHUEM 3Keie3a B pyIe,
BO3MOXKHOCTBIO OOOTaIleHus pyabl, HAJIUYUEM BPEIHBIX TMpUMeced, (U3NIECKUM
COCTOSTHUEM PYIbl (ITOPUCTOCTh, KPYMHOCTh KYCKOB), COCTaBOM NycToi mopoasl. K
OCHOBHBIM OIlE€palusIM MOATOTOBKU PYABI K IUIABKE OTHOCSATCS ApoOieHue, odboraiieHue,
OKYCKOBaHHE.

Bonbiioe 3HaueHue s METAUTyPrU4e€CKUX IMPOLIECCOB UMEIOT (IIIOCHI, T.€.
BEIIIECTBA, J100aBIseMble TIPHU IUIABKE PYH MJIsd MOHUKEHHUS TEMIIEPATyphl TUIABICHUS
MyCTOM TMOpPOAbI M TOJYy4YEeHHUsS IKUAKOTeKydero miaka. Kpome Toro, ¢urocsl
CIOCOOCTBYIOT paMHUPOBAHUIO METajlla OT BPEAHBIX MPUMECEH M YIAJICHHUIO 30JIbI
Kokca. Pa3zbepuTe, kakue (arochl IPUMEHSIOT B IOMEHHOM MTPOU3BOICTBE.

[Ipormecchl MpPOM3BOACTBA YyTryHa NPOTEKAIOT TPH BBICOKMX TeMIIepaTypax.

Crnenyer u3y4uThb CBOMCTBa W TpeOOBaHUs, TPEAbSIBISIEMbIE K JIOMEHHOMY
TorIMBy. HeoOXommMo TakXke O3HAKOMHUTHCS C BUJAMH OTHEYIOPHBIX MaTepHasoB
(KHUCIIBIX, OCHOBHBIX, HEUTPAJIbHBIX ).

OU3MKO-XUMHUYECKasi CYITHOCTh JJOMEHHOTO MpOoIecca COCTOUT B clieAyromemM. B
JIOMEHHOM TEYH KeJIe30 JIOJKHO OBITh OTAENIEHO OT IIYCTOW MOPO/bI, BOCCTAHOBIECHO 10



METAJUIMYECKOTO COCTOSAHUS WM, HAKOHEL, JJIi CHWXEHHUS TEeMIIeparypbl IUIABICHUS
COEIMHEHO C MPABUJIBHO MOI0OPAHHBIM KOJMYECTBOM YIJIEpPO/Ia.

JInst  OCyIIECTBICHHUS DTHUX HW3MEHEHHH TpeOyeTcsi TNPOBEICHHE CJIOKHBIX
mporeccoB: 1) TopeHusi TOIUIMBA;, 2) BOCCTAHOBJICHHSI OKHCIIOB JKejie3a MU JAPYIHX
AJIEMEHTOB; 3) HayIJIepOXXKMBaHUS Kejesa, 4) IuIakooOpa3oBaHMs. OTH MPOIECCHI
MPOTEKAIOT B II€YU OJJHOBPEMEHHO, HO C PA3HOM MHTEHCUBHOCTBIO U HA PA3HBIX YPOBHSX
MeYu.

Paccmorpute kaxxapiil U3 3TUX IPOLECCOB.

OCHOBHBIMH TIPOAYKTAMH JIOMEHHOM TJIABKH TaKKe SBISIOTCS (eppOoCIIaBbl. ITO
CIUIaBBI JKejle3a C KpeMHUueM — (QeppocHiMiuii, MapraHieM — QeppomMapraHer] Wiu
IpyruMu 3JieMeHTaMu: peppoTtutan, dpeppoxpoM. VX NMpUMEHSIOT 11 paCKUCICHUS U
JIETUPOBAHUS CTAJIM. Takke TMPOAYKTaMH JIOMEHHOTO TIPOM3BOACTBA  SIBIISIFOTCA
JIOMEHHBIN IIJIaK U KOJIOIMHUKOBBIN Ia3.

PaboTel mo ymydlieHWIO TOKaszaTesie JOMEHHOTO MPOU3BOACTBA BEIYTCSA IO
HECKOJBLKUM HampamjieHus: 1) yiaydllleHHWe KOHCTPYKUIMM TieueH; 2) yimydlleHHue
MOJITOTOBKM IIUXTOBBIX MaTrepuayioB; 3) WHTEHCUUKAIMA JOMEHHOro Tmpoiecca; 4)
COBEPIICHCTBOBAHUE CUCTEM KOMIUIEKCHOW MEXaHU3allMu U aBTOMATU3ALUU YIIPABICHUS
JIOMEHHBIM ITPOLIECCOM.

KOHTPOJIBHBIE BOITPOCBI

1. Pacckaxxute 0 TEXHOJIOTHYECKHUX MPOoIleccax MOATOTOBKH PY/bI K TPOU3BOJICTBY.

2. KakoBa poJib (priroca B JOMEHHOM TTPOU3BOACTBE?

3. Kakwue BubI TOTIIMBA MPUMEHSIOTCS B IOMEHHOM TIe4u?

4. Knaccudukaiysi OrHeyOpHBIX MaTEpPHAIOB.

5. OU3UKO-XUMHUYECKHUE TIPOLIECCHI, MPOTEKAIOIIUE B IOMEHHOM TEYH.

6. Haueptute cxemy BHYTpeHHETO Mpoduis JOMEHHOMW Meuu W Ha30BUTE IJIaBHBIC €€
4acTU. YKOKHUTE MPUMEPHBIC TEMIIEPATyPhl B pa3IUYHBIX y4aCTKaX JOMEHHOM MEUH.

7. Ins 9ero m B KaKMX arperarax IoAOrpeBaeTcs BO3AYyX, MOAABAEMbIA B JIOMEHHYIO
neyp?

8. UTo pgocTUraroT TPUMEHEHHEM JyThs, OOOTaIlleHHOTO KHUCIOPOIOM, a TaKXKe
YBIQXKHEHUEM TYThsI?

9. HazoBute npomyKThl JOMEHHOM TIJIABKU U YKAXKUTE 00JIACTH X MPUMEHEHUS.

10. Pacckaxxute 0 MEpONPUSITHUSAX IO YBEIWYCHUIO MPOU3BOAUTEIBLHOCTU JIOMEHHOMU
neyu.

ITOPAAOK BbIITOJIHEHM A PABOTDI

Jlis  BbINIOJIHEHHSI pPabOThl HEOOXOAWMO, HCIMOAb3Ys Marepuanbl JeKUUd |
PEKOMEHIOBAaHHYIO JINTEPATypy, 3al0JIHUTH 0030pHO-TIOBTOPUTENbHBIE Ta0IHUIBI 1, 2, 3,
(dbopMa KOTOPBIX IPUBEICHA HUXKE.

B Tabnuue 1 Hy>XHO NMPUBECTH BCE OCHOBHBIE U BCIIOMOTaTENIbHbIE MaTepUalibl, a
TaKXKe UX Pa3HOBUIHOCTH, UCIIOIb3YEMBIE ITPU BBIIIJIABKE YyT'yHA.



B rpade «Xummudeckuii coctaBy HEOOXOIMMO yKa3aTh XHUMHYECKHE (DOpMYIbI
BEIIECTB, COCTABJISAIOIINX OCHOBY JJAHHOTO MaTepHalIa.

I'pada «Ha3Hauenume» mnpemHa3HAYeHa JIA KPATKOTO ONHUCAHUSA (DYHKIIHH,
KOTOPYIO BBITTOJTHSICT IAHHBIN MaTepraj B IPOIeCcCe BHIILJIABKH.

B Tabmume 2 HYXHO TPUBECTH TIOCIICIOBATCIbHOE, B COOTBETCTBHHM C
TEXHOJIOTHEH, Ha3BaHHWE ONepanmuii (M WX Pa3HOBHUIHOCTEH), MPOBOIUMEBIX IPHU
MTOJITOTOBKE JKEJIE3HBIX PY/ K TIJIaBKe.

B rpady «Cxembl» MOMECTUTE CXEMaTHYHOE H300paKCHHE TEXHOJOTHYCCKOTO
0o00OpynoBaHUs U, €CIIM HEOOXOUMO, CHAOAUTE PUCYHOK MOSICHEHUSIMHU.

B rpade «Ha3nauenue» chopmyupyiTe meib MpoBEICHUS Ha3BaHHOM OIepaliy.

B Tabmuie 3 MOMKHBI OBITH MEPEYHMCICHBI BCE (PU3MKO-XMMHYECKHE TPOIECCHI,
MPOTEKAIOIIMEe B JOMCHHOW II€YM TIPH BBIIUIABKE YYT'YHA, COOTBETCTBYIOIIHE WM
XHMHUYCCKHAC PEaKIMK, Ha3BaHWE 30H JOMCHHOW IICYM, TJIE MPOUCXOAMT IPOIECC, W
TeMIIepaTypa, Mpyu KOTOPOH OH MPOTEKAECT.

JIJIs HarIsIHOCTH M300pa3uTe pa3pe3 JOMEHHOH medr, 0003HAYbTE ICMEHTHI e
KOHCTPYKIIMH U BBIJICIIUTE 110 BBICOTE paccMaTpruBaeMble TEMIIEPATyPHBIC 30HBI.

Ta6JII/II_[a I- HCXO}:[HBI@ MaTrcpuaJibl IJIs1 IPOU3BOACTBA YyI'yHA

PaznoBugHOCTE XUMHUYEeCKUUN
Marepualia COCTaB

Marepuasnsl Hasnauenue

Tabnuna 2 - [logroroBka xkefne3HbIX Py K IJIaBKe

Pa3zHoBugHoctu

N Cxembpl Haszuaueuue
oneparui

Oneparuu

Ta6JII/II_[a 3 - OUBUKO-XUMHUUECKHUE MpOonOCCChI, MIPOTCKAIOIINUC B I[OMCHHOﬁ ey

XuMu4ecKas
IIpouecc 3ona neun Temmeparypa
peaxuus

COAEPXAHUE OTYETA

1. ITomHOCTRIO 3anoHeHHBIE TaOIMIIBI Ne 1 - Ne 3;
2. TlpencraBuTh OompenesieHUs] HOBBIX CIEIUAIbHBIX TEPMHUHOB, BCTPETUBIIUXCS
IIPU BBITIOJIHEHUHU PabOThI, B BUJIE CIIOBapSI.



IIpakTnyeckas padora Ne 2

Tema: IIpousBoacTBo cTaju
3agauu:

- copMupOBaTh 3HAHUS O MaTepHaax, UCIIOIb3YEMBbIX Ui MONTYYEHUs CTaJH;

- O3HAKOMUTCA C (PU3UKO-XMMUYECKHUMH TMPOLECCAMH, MPOUCXOASAIINX IPHU
BBITUIABKE CTaJIH;

- MOJIYYUTh MPEJCTaBICHUE 00 OCHOBHBIX CHOCO0AX MPOM3BOACTBA M Pa3IMBKU
CTaJH;

- MpUOOpecTH YMEHHMs 10 BhIOOPY crioco0a CTajerlaBHUJIBHOTO MPOM3BOJCTBA B
3aBUCUMOCTH OT MapKHU BBITUIABISIEMOM CTAJIH.

Pabora paccunrana Ha /1Ba akaJeMHUYECKUX daca.

TEOPETUYECKAS YACTD

Crainp — 3TO CIUIaB Kelie3a C YIIISPOI0M, KOTOPBIA COAepKUT MeHee 2% yriepona.
Kpome yrieponma craimb B CBOEM COCTaBE BCEIJa COACPIKUT ITOCTOSHHBIEC IMPUMECH:
mapranert (10 0,8%), kpemuuit (10 0,4%), bocdop (10 0,07%) u cepy (10 0,06%), uto
CBSI3aHO C TEXHOJIOTHEN €€ BBIIJIABKH.

Cranu, conepikaine Kene30, yriepoa U TPUMECH, Ha3bIBAIOTCS YIIICPOIUCTHIMHU.

Kpome yrimepoaucTsiX, B MAIIMHOCTPOCHUU IIUPOKO MPHUMEHSIOT CIICIIHAbHbBIC
(JlerupoBaHHBIC) CTaJId, B COCTAB KOTOPBIX ISl TIPUJAHUS ONPEIACICHHBIX CBOWCTB
BBOJAT Jerupyrommue 3memenTsl: Cr, Ni, Co, W, Mo, V, Ti u np.

VIcXOMHBIMH METaJUIMYECKMMHU MaTepuajaMu JiJIs BBIIJIABKH CTaJId  CIIY)Kar
nepeebHbIN YyTYH, CTATLHOM JIOM (CKpall) U (GeppOoCIIaBhI.

Cranmp OTIHYAETCSs OT YyryHa MCHBIIMM COICPKaHHEM YIJIepoaa, KPEeMHUS,
Maprasia, cepsl u ¢ocdopa.

CyImHOCTb JI000T0 Mepejiena 4yryHa B CTajlb COCTOUT B CHMDKCHUHU CONEpIKaHUS
yriiepoaa U IpuMecel MyTeM UX H30MpaTeIbHOTO OKMCIICHUS U TTePEBO/Ia B IIJIAK U Ta3bl
B CIENHAJbHBIX CTaJCIUIABWIIBHBIX arperarax. YAajJeHHe MpuMeceil, T.e. Tepeen
YyryHa B CTajlb, MPOUCXOJUT 3a CYCT OKHCIUTEIBHBIX PCAKIMH, KOTOPBIC MPOTEKAOT
IpY BBICOKMX TeMmriiepaTypax. [loaToMy Bce crocoObl mepepabOTKH YyryHa B CTallb
CBOIATCS B OCHOBHOM K BO3ACHCTBHIO Ha UYryH KHCJIOpOJa TIPU BBICOKHX
temrieparypax. OIHaKO B Ipoliecce M30MpaTeIbHOIO OKHCIICHHS yIlIepojaa M APYTHX
MpUMecel pacIUIaBICHHOE JKEJIe30 TakKe IIOIIOIAaeT HEKOTOPOe KOJUYCCTBO
KHCIIOPO/Ia, KOTOPOE OTPHUIIATEIIFHO BIMSAET Ha KadyecTBO TOTOBOHM cranu. [loaToMy Ha
MOCJICTHEeH CTAaJIMU CTAJICIIAaBUIILHOTO TPOIlecca M30BITOUHBIN KHCIOPO CBS3BIBAIOT B



OKHCJIBI APYTHX METAJUIOB U YyAAJNAKT B IUIAK, T.€. OCYIUECTBISAIOT PACKUCICHUE
100aBKOM KpEMHUS, Mapraniia u allfOMUHHUSL.

IlepenenbiBath 4YyryH B CTajdb MOXHO B Pa3JIMYHBIX METAJUIYPrUYECKUX
arperarax. OCHOBHBIMM W3 HUX SIBIIIFOTCS KHUCIOPOAHBIE KOHBEPTOPHI, MAPTEHOBCKHUE
[I€YU U DIIEKTPOIECUH.

O3HakoMbTECH C YCTPOMCTBOM JTHUX arperaroB, NPUHLWIOM UX JEUCTBUSA,
OCOOEHHOCTSIMU TEXHOJIOTHYECKOrO Tpollecca MOJAYyYeHUs CTajdd B HHUX, TEXHHKO-
HKOHOMUYECKUMHU MOKA3aTeJIIMU UX PaOOTHI.

B psne ciydaeB roroBasi CTajib HE BCEIZIa MOXKET YIOBIECTBOPATH IPEABABISIEMBIM
K Heil TpeOoBaHusM. /[ monmydeHus crajgeil 0co00 BBICOKOIO KayecTBa MPUMEHSIOT
crenuaibHble CIOCOOBI: pa3luMBKy CTalld B HWHEPTHOW armocdep; o00paboOTKy
CUHTETUYECKUM LUIAKOM; BAaKyyMHYIO [€ra3alyio; 3JICKTPOLUIAKOBBIM, BaKyyMHO-
IyTOBOM, OJJIEKTPOHHO-JIyYEBOM M IUIA3MEHHO-AYIOBOW IieperuiaBbl. IM3yuure sTH
CIIOCOOBI.

B HacToslee BpeMsi NMPAaKTUUECKU BCE CTAJICILUIABUIIBHBIE ITPOLECCHI SBISAIOTCS
LUUKINYECKUMH, NPEPHIBUCTBIMU. 3aM€Ha MPEPBIBUCTOrO IPOIECCA HENPEPHIBHBIM
IIO3BOJISICT YBEJIMYUTH IPOU3BOAUTEIILHOCTh arperaroB, IIOBBICUTH KadyeCTBO CTaJlU.
O3HakoMbTECH C MPUHIMIIOM JACHCTBUS CTaJCIJIaBWIBHBIX arperaroB HENPEPBIBHOIO
JNEUCTBHSIL.

K nporpeccuBHbiM cnoco0aM MONy4YyeHUss cTaid  (Kene3a) OTHOCSTCS
BHEJJOMEHHBIE CIIOCOOBI, KOTOPhIE JAIOT BO3MOXHOCTH MOJIYy4YaTh HEMOCPEACTBEHHO W3
pYIbl, MUHYS JOMEHHYIO I€4b, METANIMYECKOEe XKelie30 B BUJE T'YOKH, KpUIIbl WIIU
xuaKoro Merauuia. Heo6xoaumo u3yyuTh cXeMbl 1 0OCOOEHHOCTH 3TUX IPOLIECCOB.

I'otoBy!0 CTaNIb MOABEPTaIOT PA3JIMBKE C LEIBIO ITOIYUYECHUS 3arOTOBOK.

Cnenyer O3HAKOMUTBCA C YCTPOWCTBOM PA3JIMBOYHOIO KOBIIA M HM3JIOXKHHUL, a
TaKk)keé C OCHOBHBIMHM CHOCOOAaMM pa3JIMBKU CTAJIM: PA3IUBKOW CBEPXY, PazIUBKON
cu(OHOM, HETIPEPHIBHON Pa3IUBKOIA.

[lepeuncneHHBIME CIIOCOOAMM TIOJY4YalOT 3arOTOBKH, KOTOpBIE B JlajbHEHIIEM
UIYT Ha U3TOTOBJICHUE JIeTalIel Pa3IUYHBIMU TEXHOJIOTHYECKUMH CIIOCOOaMU.

bonpiioe BiaussHUE Ha CBOKMCTBA 3arOTOBOK OKAa3bIBACT CTPOCHUE METAJIMYECKUX
CIIUTKOB, IIOJIy4aeMbIX B W3J0KHULAX. M3ydure CTPOEHUE CIUTKOB CIIOKOWMHON H
KUIIALLIEN CTaJIN.

KOHTPOJIBHBIE BOITPOCBI

1. YkaxuTe OCHOBHBIC Pa3JINUMs B XMMUYECKOM COCTABE UyT'yHa U CJIAJIH.

2. Pacckaxkute 0 PU3MKO-XUMHUUECKOM CYIITHOCTH Tepesiesia YyryHa B CTallb,

3. Haznadenue mporiecca packuciaeHUs CTaH.

4. YeTpoicTBO MapTEHOBCKOM €YU U IPUHIIUII €€ pabOoTHhl.

5. KucinopoaHo-KOHBEpPTOPHBIN crmoco0 mpous3BoAcTBa cTaidu. Ero ocobeHHOCTH H
MIPEUMYIIECTRA.

6. OcOOEHHOCTH TIPOU3BOJICTBA CTAJM B MAPTEHOBCKUX TeYax.

7. Ilonydenue cTaau B IyrOBBIX U MHAYKIIMOHHBIX 3JIEKTPOIICYax.



8. KakumMu TEXHMKO-d)KOHOMUYECKHUMH TIOKAa3aTesIMU XapaKTepU3yeTcsl MOJyYeHHe
CTajll B KOHBEPTOpAaX, MapTEHOBCKUX U JNeKkTpuueckux mneyax? Kakoil u3 3Tux
CIIOCOOO0B MOJYUYEHHUSI SIBISIETCS] SKOHOMUYECKU 00Jiee BBITOJIHBIM U TIoYemMy?

9. Ilepeurcnure W OXapakTEpU3yHTe CHOCOOBI MONTYYEHHUS BBICOKOKAYECTBEHHBIX
CTaJICH.

10. CranemiaBuibHbIE arperaTbl HEMNPEPHIBHOTO JCHCTBUS: YCTPOWCTBO, HPUHIIMI
JEVCTBUAL.

11. PacckakuTe 0 BHEJJOMEHHBIX CIIOCO0axX MOJMyUYEHUs CTalu (kemesa).

12. YcTpoiicTBO pa3nmMBOYHOTO KOBIIA U MU3J0KHHII.

13. CriocoObl pa3IuBKU CTAJIM B U3JIOKHUIIBI.

14. IIpeumymiecTBa npouecca HEMPEPLIBHOW pa3IMBKU CTaJIH.

15. Ctpoenue cnuTKa CIIOKOMHOM U KUISIIEN CTaJu.

ITOPAAOK BbIITOJIHEHM A PABOTDI

JIis  BBIOJHEHUST pabOThl HEOOXOAMMO, HCIOIB3YI0 MaTrepuall JCKIHA |
PEKOMEHIOBAaHHYIO JIMTEPATYPY, 3alOJHUTH 0030PHO-IIOBTOPUTEIBHBIC TAOIUIIBI IO No
1,2,3, u4.

Tabmump! 1 1 2 3anoaHA0TCS TOA00HO TabmumaM 2 ¥ 3 U3 MPaKTHIEeCKOW padOThI
Ne 1, HO B HUX HEOOXOIMMO BHECTH JIAaHHBIC KACAFOIIHECS TOJIBKO BBITIIIAaBKH CTAJIH.

B Tabmune 6 Hy)KHO MPUBECTH CITOCOOBI BBHIIJIABKM CTald U MX PAa3HOBHIHOCTHU
(ecmm OHM €CTh), CXEMBI TIEYCH W arperaroB, TJAC IPOWCXOAUT BBIIJIABKA CTaJIA
yKa3aHHBIM criocoOoMm. OO0s3aTenbHO yKa3aTh BUA (PYTEPOBKH, KOTOPBIH MPUMEHSCTCS
JUTS pa3JIMYHBIX CTIOCOOOB BBHITJIABKH, B Pa3IMYHBIX arperarax, a Tak)kKe COCTaB IITUXTHI.

B mocnemneld rtpade HeoOXOmMMO yKa3aTh KJIAacChl CTalie, KOTOpBIE
1e1ecoo0pa3Ho BBHITUIABIATE MPEIIOKEHHBIM CIIOCOO0OM.

B Tabimie 4 HYy)KHO MPUBECTH CIIOCOOBI PAa3IMBKH CTajJd M WX PA3HOBHIHOCTHU
(ecmy OHM €CTh), HAPUCOBATh CXEMbI PA3JIMBKH IO PA3TUYHBIM CIIOCO0AM M YKa3aTh
JOCTOMHCTBA U HEAOCTATKH Ka)I0T0 crocooa.

[Tocne 3amonHEHUs TaOIUI] TMPEMIOKHTE CIOCO0 TPOU3BOJACTBA KOHKPETHOMH
CTaJI¥, MapKu KOTOPBIX yKa3aHbl B TAaOJIMIIC 5 BapUaHTOB 3aJaHus (BHIOOpP BapuaHTa B
COOTBETCTBHH C 3aHUMACMBIM PSIJIOM B ayAUTOPHH).

CocraBbTe CXeMY TEXHOJIOTMYECKOTO IpoIiecca MPOU3BOACTBA 3aaHHOW CTalld U
OIUILIUTE €€.

Cxema JIOJDKHA BKJTFOYATh BCE CTAJIMHM TEXHOJOTHYECKOTO Tpoliecca MPOU3BOACTBA
CTaJ ¥, HA4WHas ¢ BBIOOpa MarepuaioB W TOATOTOBKH PYAbI IS BBIIUIABKH YyTryHa,
Tepeiesl €ro B CTalb M KOHYAs Pa3IMBKOW CTaJIH.

Jlns  obocHOBaHus  BbIOOpa  crmoco0a  BBIIUIABKM  CTajdd  HEOOXOIUMO
MIPOAHAIM3UPOBATh MapKy M yKa3aTh KJIacC CTaJIH.

JIJIs onMcaHus TEXHOJIOTHYECKOTO MPOIIeCCa UCIIONIb3YHTE TAHHBIC COCTABICHHBIX
Bamu tabiui B npakTudyeckux padotax Ne 1 u 2.



Tabnuna 1 - MicxomHble MaTepuaibl 1Jis MPOU3BOJCTBA CTAIN

Marepuain

Haznaueunue

XUMHUYECKUU

COCTaB

Ta6JII/II_Ia 2 - OU3KO-XUMHYECKHE MMPOHECCChI, IIPOTCKAIOIIUC ITPH BLIIIJIABKC CTAJIN

[Tpoueccrl

XUMHUUYECKUE
peakuuu

Haznaueuue

Tab6nuia 3 - CtocoObI BRIIIABKH CTAJIU

Pazno- Cxemsl ®yrepoBka Cocran
N . HNctounnk  BeiruiaBisiemas
CnocoObl BUAHOCT Teuei U nieyen Y IITUXTHI,
o KHCJIOpOJa CTallb
u arperaroB  arperaroB Yo
Tabnuia 4 - PasnuBka cranu
Cooco0 PaznoBugnoct CxeMEI
JloctonnctBa Hegocrarku
pa3IuBKU u pa3IUBKU
Tabmuma S5 - BeiOpare cnoco0 BBIIUIABKM U TOJHOCTBIO — OMHUCATh
TEXHOJOTUYECKUN MPOLIECC MPOU3BOACTBA CTAJICH:
Ne Bapnanrta 1 2 3 4 5 6
Mapxka cranmu 14XT°C g)XUBHM POM4K8 35I'C 7X2CM® 12X18HI0T
No BapuanTa 7 8 9 10 11 12
Mapka craimm 34XHIM 4X5B20C  30XI'C2A X 10X2M P12
No BapuanTa 13 14 15 16 17 18
Mapxka craimm 5XB2C  XI'C 20XH 6XBI' P18 38XMA
No BapuanTa 19 20 21 22 23 24
Mapxka craiu P6MS5 12X2H4A XB4 [1Xd 14X2H3MA P6MSKS
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COAEPXAHUE OTYETA

1. ITonHOCTEIO 3amoMHeHHbIe TaOIUIBI No 1 - Ne 5.

2. O6ocHOBaHKE BBIOOpA crIocO0a BBHIMUIABKU 3aJaHHOMN CTaJIH.

3. CxeMa TEeXHOJOTMYECKOro MpoIiecca MPOU3BOICTBA 3aJJaHHOU CTaJIH.

4. IlpeacTtaBuTh OMNpENEICHUS HOBBIX CIEIUAIBHBIX TEPMHUHOB, BCTPETUBIIUXCS MpPHU
BBITIOJTHEHUHU Pa0OTHI, B BUJIE CJIOBapSI.
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IIpakTn4yeckas padora Ne 3

Tema: IIpou3BoaACTBO HBETHHIX METAJLIIOB

3agaya:
- TOJIYYUTh TIPEACTABICHUE O TEXHOJOTHSIX MPOU3BOACTBA MEIU, AJIIOMUHUS U
TUTaHA.
Pabota paccunTana Ha J1Ba akaJIeMUYECKUX Yaca.

TEOPETUYECKAS YACTD

Bce metanisl 1 00pa3oBaHHbIC U3 HUX CIUIABHI JACJIST HA YEPHBIC U 1IBETHBIE.

K uepHBIM OTHOCST eJe30 U CIJIaBbl HAa €r0 OCHOBE.

Bce apyrue meTanibl U CIUIaBbl HA3bIBAIOT IIBETHBIMU.

[{BeTHBIC METAJUIBI, B CBOIO OUEPEb, MOAPA3ICISIOT Ha TPYIIIIH:

- Tsokensie — Cu, Ni, Zn, Pb, Sn,

- nerkue — Al, Mg, Ca, Be, Li,

- 6naropoaubie — Au, Ag, Pt, Pd,

- tyromnaBkue — Mo, W, V, Ti, Nb, Ta, Zr, Cr,

- paccesiunbie — Gd, In, T1,

- penkozemiibHbIE — Sc, In,

- panuakTuBHble — Ra, U u np.

OO1IEN3BECTHO IIUPOKOE TMPUMEHEHHE IIBETHBIX METAJIOB W CIJIaBOB B
Pa3IUYHBIX 00JACTIX MPOU3BOJICTRA.

Tak, antoMUHHEBbIE, MAarHUEBbIE M TUTAHOBBIC CIUIABHI HIUPOKO MPUMEHSIOT B
aBUAITMOHHOM MPOMBIIIUICHHOCTH.

B To ke BpeMms u3nenue W3 JIETKUX CIUIABOB HCIMOJIB3YIOT B CTPOUTEIIBCTRBE,
TPAHCIIOPTHOM MAIlIMHOCTPOCHHUH, NPUOOPOCTPOCHUHU, CYAOCTPOCHUM U JAPYTHX
OTpacIIsAX MPOMBIIIJIEHHOCTH.

Mens oOnagaeT BBICOKOM  DJIEKTPUYECKOM MPOBOAUMOCTBIO W HIUPOKO
MIPUMEHSIETCS. B DJICKTPOTEXHUKE; OHa SBISETCS TaKXe OCHOBOW MHOTHX CIIJIaBOB.
MIPUMEHSIEMBIX B MAIlIMHOCTPOCHUH, HAIPUMED, JIAaTYHEH U OpOH3.

OCHOBOI MHOTHX >KapOIPOUYHBIX, )KAPOCTOMKUX M JIEKTPOTEXHUYECKUX CILUIABOB
SIBISICTCS HUKEIIb.

B kadecTBe KOHCTPYKIIMOHHBIX MaT€pHUaJIOB JJII HOBOM TEXHUKHU HCIOJIB3YIOT
TYTOIJIaBKUE MeTaJuIbl (BoibdpaM, MOIUOEH, HUOOHM, XpOM U JIp.) U CIUIaBbl Ha HX
OCHOBE.

BOABIMHCTBO IIBETHBIX METAJUIOB MPUMEHSIOT KaK JICTUPYIOIINE SJIEMEHTHI s
BBIIIABKY CIICI[HAJIBHBIX CTaJICH.

ITo TeXHOJIOTMH W3TOTOBJICHHS W3ACIUN W3 IBETHHIX CIJIABOB OOJIBITMHCTBO M3
HUX TOJpa3esIIoT Ha JIUTeHHBIE U 1ehOpMUpPYEMBIE.
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COOTBETCTBEHHO M3 MEPBBIX MPOU3BOIAT (DACOHHBIE OTIMBKH, a W3 BTOPBIX -
MOJIy4aroT 3arOTOBKM 00pabOTKOIM METaJIOB JaBICHUEM.

IIponiecchl BBIIIABKM IBETHBIX METAJUIOB OTIMYAKOTCS MHOTOCTAJUWHOCTBIO U
BBICOKOM SHEPrOEMKOCThIO, TOATOMY CIUIABBI BETHBIX METAJUIOB JOPOTH, UMEHHO 3TUM
OoOyCJIOBIIEHO HUX MEHee IIHUPOKOE TMPUMEHEHHE B KauyeCTBE KOHCTPYKIIMOHHBIX
MarepuajoB B OTJINYKE OT YEPHBIX METAIIJIOB

IIponsBonacTtBo Menu. Menp B TNPUPONE COAEPKUTCS B BHJAE OKUCHBIX H
CYb(PUIHBIX COEIMHEHNU. Pa3zpaboranbl TUAPOMETAILTYPTrUYECKUN U
MUPOMETAIUTYPrU4eCKUid  CocoObl M3BICUYECHHUS MEAM U3 MenHbIX pyd. Wsyuurte
MUPOMETAIUTYPrU4eCKUid  Crocod MOJy4YeHUs MeOu, O3HAKOMbTeCh C  (PU3HKO-
XUMUYECKON CYIIHOCTBIO KaXXIOrO ATala B TEXHOJOTMYECKOM CXEMe IPOM3BOACTBA
MEJN.

[IpousBonctBo amtomuHug. [lo o0beMy NpPOM3BOACTBA aTIOMUHUU 3aHUMAET
BTOPO€ MECTO B MHpE mocie xene3a. OCHOBHBIM CHIPBEM ISl MOJYyYECHUS aTOMHHUS
ciayXar  OOKCUTHl ~ AJIIOMHMHHMI  TOJy4YyalOT TIyTEM  DJIEKTpoJiM3a  IIIHHO3EMa,
PacTBOPEHHOI'O B PACIUIABIEHHOM KPHOJIMTE. DTO CJIOXKHBIA M SHEPrOEMKHI MpOoLECC.
Pa3zbepute cxeMy NoiaydeHus allOMUHUS U CIIOCOOBI €ro padMHUPOBAHUS.

[IpousBosicTBO TUTaHa. TUTaH 00IaAaET LEJbIM PSJIOM LIEHHBIX CBOMCTB: MajbIM
YAEIbHBIM BECOM, BBICOKUMH MEXaHMYECKHMM CBOWCTBAMH, XOPOILIEH KOPPO3UOHHOU
CTOMKOCTBIO. [I0 3TUM mMmoOKazarensiM THUTAaH U €0 CIUIaBbl 3HAYUTEIBHO IPEBOCXOAST
MHOTME MeTajuIndeckue marepuayibl. OJHAKO IIMPOKOE HCMOJIb30BAHME THUTAHA B
COBPEMEHHOW TEXHUKE CAEPKUBAETCS BBICOKOW CTOMMOCTBIO 3TOI0 METAJIA BCIEACTBUE
Ype3BbIYAMHONW  CJIOXHOCTH M3BJIeueHHss ero wu3 pyd. Onun wu3 Haubonee
pacnpoCTpaHEHHBIX CIIOCOOOB MOJy4YeHUs TUTAHA - MarHUUTEpMUYECKU Croco0.
N3yunTe 3TOT ciocod mpou3BOACTBA TUTAHA.

KOHTPOJIBHBIE BOITPOCBI

1. HazoBuUTE OCHOBHBIC PYIbI MEIH.

2. Pacckaxkute 0 MeTofax 00OTaIleHHs] MEIHBIX PYII.

3. [IpuBeauTe YNpOIIEHHYIO CXEMY IIPOU3BOICTBA MEIH.

4. TlpuBeauTe MPOMBIIIJICHHYIO CXEMY ITPOU3BOICTBA ATFOMUHUS

5. YUTo ABISETCS ChIPhEM IS TIOJYUYSHUS TIIMHO3EMa U KpUOJIuTa?

6. HazoBuTe OCHOBHBIC py/Jbl TUTAHA.

7. OnummuTe CylHOCTh MAarHUHTEPMUYECKOTO CII0co0a MPOU3BOJCTBA TUTAHA.

ITOPAAOK BbITTIOJIHEHM A PABOTDI

1. U3yuuTh uCXOQHBIE Marepuaibl U CIOCOOBI MPOU3BOACTBA MEIH, AJTIOMUHUS U
TUTaHAa, UCIIOJIB3Ysl ISl 3TOTO0 PEKOMEHI0BAHHYIO JINTEPATYPY.

2. CocTaBbTe M HAPUCYNTE AJITOPUTM I1OCIIEI0BATEIBHOCTH IIPOLIECcca IPOU3BOACTBA IS
kaxgoro u3 Ttpéx meramioB (Cu, Al m Ti), HaumHas ¢ BbIOOpa pyad M 3aKaHUMBAsS
MOJIY4YeHHEM YHUCTOTO MeTaljla B CIUTKaX (YyIIKax).
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3. B cxeMe onuIumnTe Ha3HAUCHUE KaXXI0Ir'o TCXHOJIOTHYCCKOI'o Imponecca u nmpuBCcInuTe
XUMHWYCCKHC PCAKIUU, ITPOUCXOAANINC ITPU ITOJTYICHUN MCTAJLJIOB.

4, I/ISY‘II/ITe obnacTu MMPUMCHCHHUA YKA3dHHBIX IBCTHBIX MCTAJJIOB U UX CIINIABOB — KadK
KOHCTPYKIIMOHHBIX MATCPHUAJIOB. HpI/IBCIII/ITC MMPpUMCEPHI UCITIOJIB30BAHUA.

COJIEPXKAHUME OTUETA

1. Cxemsl npousBozacTBa Cu, Al, Ti ¢ XUMUYECKUMHU pEAKIUSIMU TOJTyYESHUS] METAIIOB.
2. Onpenenenre cuequagibHbIX TEPMUHOB, IPUCYTCTBYIOIINX HA KAXKJIOM CXEME.

3. llpumepsl cHIaBOB MeAu, AJIIOMUHUAA M THTaHA W WX NPUMEHEHMs, Kak
KOHCTPYKIHOHHBIX MaTEPHAIOB.

4. TlpencraBuTh ONpPENEICHHUS HOBBIX CIEHHAIBHBIX TEPMUHOB, BCTPETHUBIIMXCA IPU
BBITIOJTHEHUHU PabOThI, B BUJIE CJIOBAPA.
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IIpakTnyeckas padora Ne 4

Tema: OCHOBBI TEXHOJIOTMH JIUTEHHOIO MPOU3BOACTBA.
3agauu:

- IOJIYYUTh NIPEJICTAaBIECHUs 00 OCHOBHBIX CIIOCO0AaX JIUTHS;

- OpuUoOpecTH yMEHHsS MO pPa3pabOTKe TEXHOJOTUU H3TOTOBJIEHUS OTJIMBOK
METOJIOM JIUThS B ECUAHO-TIIMHUCTYIO (hOpMY.

PaGota paccuntana Ha /1Ba akaJIeMHMYECKUX Yaca.

TEOPETUYECKAS YACTD

JIuTeiHBIM  TIPOW3BOJICTBOM  HA3bIBAC€TCSI  OTpacib  MAIIMHOCTPOCHUS,
3aHMMAIOIIAsACsAd HM3TOTOBJICHUEM (ACOHHBIX JACTaJed MyTEéM 3aJIMBKU PaCIUIaBICHHOTO
MeTamia B (opMmy, MONOCTh KOTOpOH wuMeeT KoHuUrypamuro neradd. OCHOBHBIC
MPEUMYIIECTBA U JOCTOMHCTBA IMOJYYCHHUS OTIMBOK — JICHICBH3HA IO CPAaBHCHHIO C
JAPYTHMH CIIOCOOaMHM W3TOTOBJICHUS JeTalled W BO3MOXXHOCTH IOJIYUCHUS W3ICTUIH
caMo¥ CIIOKHOW KOH(PUTYpAIIUU U3 Pa3INIHBIX CIIABOB.

[TpurogHOCTH CIJIABOB TSI TPOU3BOACTBA OTIUBOK OMPENESIETCS CICTYIOIIMMU
JUTCHHBIMHM CBOMCTBAMM: JKHIKOTEKYUECThIO, YCAIKOH, JINKBAIIUEH, Ta30OTIONICHUEM.

B nacrosimiee Bpemst cymiectByeT 6onee 100 pa3nugHbIX CITOCOOOB M3TOTOBJICHUS
JUTCHHBIX (OPM M TOJYYCHHUS OTIMBOK. [IpruéM COBpeMEHHBIC CIIOCOOBI MONYYCHHS
3arOTOBOK JIUTBEM B MIMPOKHX TMpeAeinax O0O0CCICUYMBAIOT 3alaHHBIE TOYHOCTD,
mapamMeTpbl IIEPOXOBATOCTH IOBEPXHOCTH, (PU3WYECKHE M MEXaHWYECKHE CBOMCTBA
3arO0TOBOK.

B 0o6111em, Mpon3BOACTBE JIMTHIX 3aTOTOBOK 3HAYUTEIILHBIN 00BEM 3aHUMACT JTUThHE
B IECUAHO-TIIMHUCTBIE  (OPMBI, YTO  OOBICHICTCA €r0  TEXHOJOTHYECKOM
YHHUBEPCAJIBHOCTBIO. DTOT CMOCO0 JINThS 3KOHOMUYECKH IIeTecoo0pa3eH mpH J00oM
XapakTepe MpOM3BONICTBA, Ul AeTalell JTI0ObIX Macc, KOHPUTYpaluii, TabapuToB, IJIs
MOJTYYCHHS OTVIMBOK TIPAKTHYECKH U3 BCEX JTUTCHHBIX CILIABOB.

TexHOIOrnYeCKui MPOIeCcC U3TOTOBIICHHS JIMTHIX (DaCOHHBIX U3/ICIUH B TICCYAHO-
TJIMHUCTBIX ()OpMax COCTOUT U3 3HAYUTEIIHHOTO YUCIIA OTepaIiuii:

- IOATOTOBKH (POPMOBOYHOM M CTEP)KHEBOM CMECEH;

- U3TOTOBJICHUE MOJICJICH OTIMBKU W 3JIEMEHTOB JIATHUKOBOH CUCTEMBI;

- U3TOTOBJICHUS (HOPM U CTEPIKHEH;

- 3a7UBKa HopMm;

- 0CBOOOXKIEHUE OTIMBOK U3 (hopM;

- 00pyOKa 1 OYMCTKA JIUTHS.

N3mensist crmocod (OPMOBKHM, HCIIONB3Yys pa3IMYHbIC MaTepHualibl MOIeeH u
(hOPMOBOYHBIX CMECEH, MOXHO TIOJIYYHTh OTJIMBKA C JIOCTaTOYHOM YHUCTOTOM
MTOBEPXHOCTH ¥ TOYHBIMH Pa3MepaMH.
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HecmoTpss Ha yHUBEpCaNbHOCTh M JICIIEBU3HY, CIOCOO JMUThS B IECYAHO-
IJIMHUCTBIE (OPMBI CBsI3aH C OOJIBLIUM T'PY30MOTOKOM BCIIOMOTAaTEIbHBIX MaTepualioB,
MOBBIIEHHON TPYTOEMKOCTBIO U KpOME TOro 10 25% Macchl OTIMBOK IPEBpAIAETC B
CTPYXKY IpHU MeXxaHndeckoil o0pabotke. [IoaToMy BO MHOTHX ciiydasx LiejaecooOpa3Hee
MCIIOJIb30BAaTh CIIEUAbHBIE CIIOCOOBI JIUTHS.

[lo cpaBHEHHIO ¢ JHUTBEM B TMECYAHO-IJIMHUCTBIE (OPMBI MPEUMYIIECTBO
CIEHHUAJIBHBIX BUJOB JINThSI COCTOUT B MOBBIIMIEHUM TOYHOCTH M YAYYIIEHUU KadyecTBa
MOBEPXHOCTU OTIMBOK a, CIEAOBATEIbHO, B CHIDKEHUUM OO0BbEMA TMOCIEAYIOMIeH
MEXaHMYeCKOW 00pabOTKH 3aroTOBOK, B YMEHBIIEHMH MAaCChl JINTHUKOBOW CHCTEMBbl U
PE3KOM CHMKEHHH pacxojia (OPMOBOUYHBIX MaTepUasoB.

KpoMme Toro, TeXHOJIOrHYECKU NPOLECC U3TOTOBICHHS OTJIMBOK CIIEIIUAJIbHBIMU
cnoco0aMy JIETKO TMOAMAETCd MEXaHU3allMM M aBTOMAaTH3alld, YTO [OBBIIIAET
MIPOU3BOAUTENBHOCTh  TPYZA, YIy4lIaeT KadeCTBO OTIMBOK W CHUXAET HX
ce0eCcTOMMOCTb.

K cnemumansHbiM crioco0aM JUThS OTHOCUTCS JIUTHE B 0OOJOYKOBBIE (DOPMBI,
TOYHOE JIUTHE IO BHITUIABISIEMBIM MOJECISAM, JIUThE B MEeTAJITHYecKue (HOpMbl (KOKHIIN),
HEHTPOOEkKHOE JUThE, JUTHE TMOA JAaBICHHEM W  HENpephiBHOE JUTHE B
KPUCTAJIJIN3aTOPAX U JIp.

IlepBoii omepanueil B TEXHOJOTMYECKOM MPOLIECCE H3TOTOBICHUS OTIMBOK B
MeCYaHO-IIIMHUCTHIX opMax SIBJISETCS MOATOTOBKAa (POPMOBOYHOI U, €CITU HEOOXOIUMO,
CTEep)KHEBOM cmecedl. B HacTosmied mnpakTHueckol paboTe dTOT Tpolecc He
paccMarpuBacTCs.

Bropoii onepaiueii siBisieTcsi M3roTOBICHUE TUTEHHON (OPMBI U CTEpPIKHEI.

JUis  M3rOTOBJIEHUSA TMECYAHO-TIIMHUCTOM (OPMBI  MCHOJB3YIOT MOJEJIbHBIN
KOMIUJIEKT, TUTEHHYIO OCHACTKY ¥ (JOPMOBOYHBIE MATEPUAJIBL.

B MoOAenbpHBII KOMIUIEKT BXOIAT: MOJENb, MOJEIBHBIE IUIMTBI, CTEPKHEBBIC
AIIUKA, MOJIEJIA BCEX AJIEMEHTOB JIUTHUKOBO-IIUTAKOUIENA CUCTEMBI, BKJIIOYAsl BBIIIOPHI U
npuObUI. Mozellb — 3TO MPOTOTUI OTIMBKHM, NpPEIHA3HAYEHHBIM MJId MONTY4YeHUs B
necyaHo gopme oTneyarka, COOTBETCTBYIOIIETO HAPYXKHOM KOH(MUTypalluu OTIWBKU U
3HaKaM cTepkHel. Eciau oTinBKa n3rotoBisieTcs: 6e3 MpuMEHEHUs: CTEP KHEH, TO MOJeNb
HE UMEET 3HAKOBBIX yacTeil. ECiM OTIMBKa UMEET BHYTPEHHHE OTBEPCTHS UIIU MOJIOCTH,
TO €€ MOJEJIb, KaK PABUJIO AEIACTCs Pa3bEMHOM.

Ha puc.1,06 nokazana Monenb OTIMBKUA BTYJKH, KOTOpas SIBISIETCS pa3bEMHOU U
COCTOMT M3 JIByX YacTeil — H>KHEN U BepxHe. [100BUHBI MOJIENN COEAUHSAIOTCS MEXKTY
coOoit mmmnamu. [To hopme Mozesib COOTBETCTBYET HAPYKHOW KOH(PUTYpaLlMU OTIUBKH U
3HaKaMm cTepxHs. [ oOneryeHus M3BiIeYEHUS MOJEIH U3 (POPMbI Ha BEPTUKAIbHBIX
CTeHaX IpeaycMarpuBaioT (POPMOBOUHbBIE YKIOHBL. OCTpbI€ YIIIbl CONMPSIKEHHBIX CTEHOK
JeNaT CKpYMIEHHBIMH  paguycamu-rantensimMu.  CoOpaHHylo (opMmy  3aIMBarOT
METaJUIOM.

CrepxHeEBble  AIIMKKA CIYXaT Ui HW3TOTOBIIEHUS  CTEP)KHEH, KOTOpBIE
00ecneynBaloT MoJiy4YeHHe B OTVIMBKE BHYTPEHHUX MOJOCTEH.
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a— AeTanhb;

6 — Monen.b;

B — CTEPM(EHDb;

r; A, € »— onepayuu
M3roToBneHua popmMmbl;
3— OT/IMBKaA

Pucynok 1- Ockuz geranu (a), moaenb (0), CTEpKHEBOW SIIUK M CTEPkKEHb (B) U
muTeiHas popma (k)

PaccmoTpum necuanyto Ggopmy st OTIMBKH BTYIKH (puc.l, a).

Jluteitnyto ¢opMy H3rOTOBISIIOT py4yHOM (OPMOBKOM B JBYX OINOKax
(MeTannmuyeckux pamkax): HwkHed — (3) u BepxHed — (4), B KOTOPBIX YIUIOTHSIOT
¢dopmoBouHytO0 cMech. llonocts Gopmbl MMeeT KOHPUrypauuioo moaenu aetanu. s
BBITIOJTHEHUSI OTBEPCTHUS BO BTYJKE B (DOpME UCTIONB3YIOT cTepKeHb (1), M3roTOBICHHBIM
U3 CTEP)KHEBOM cMecu B CTepKHEBOM smiuke. [lo pazmepam cTep)KeHb JJIMHHEE, YeM
OTBEpPCTUE BTYIKH, TaK KaK CTEPXKEHb UMEET JOMOJIHHUTENbHbIE YacTH — 3HaKu (2), ¢
MOMOIIBI0 KOTOPBIX OH YCTaHaBIMBaeTCs U (PUKcupyeTcs B hopme.

YtoObl 3aMoJIHUTh MOJIOCTh (OPMBI KUJIKHUM METAJJIOM, B (OpMe BBITOIHSIOT
CUCTEMY KaHaJOB — JIMTHUKOBYIO CHUCTEMY, COCTOAIIYI0 W3 cTosika ¢ dameil (12),
nutakoynoButens (11) u nmurarens (10). Bo3ayx, Haxondmuics B HOJOCTH (OPMBI,
BBITECHSIETCS MpU €€ 3alIMBKe MeTailjia uepe3 KaHajbl (9) — BBIIOPHI, KOTOPHIE AENIal0T Ha
CaMbIX BBICOKMX YYaCTKaX MOJOCTH (POPMBI.

ITocnenoBaTenbHOCTh U3TOTOBIECHMUS:

- HIDKHSASI OTIOKa;

- BEpXHSs OTOKa;
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- cObopka,;

- HaKOJIBI;

- IOKpackKa.

[Tocne 3arBepneBanus MeTamia (OpMy pa3pyIIaioT, U3BJICKAIOT OTJIMBKY, yIAJSIOT
U3 OTJIMBKH CTEP)KEHb. 3aTeM OTIMBKY OOPYOaroT, — yIAJISIOT JUTHUKOBYIO CHUCTEMY M
BBITIOPBI, OYUIIAIOT OT MpPUTOpeBIIeH (POPMOBOYHOM CMECH, MOABEPTalOT TEPMUUCCKOM
00paboTKe U TepeaaroT Ha MEXaHUUECKyI0 00paboTKy.

KOHTPOJIBHBIE BOITPOCHI

1. 3Hauenue u o01acTh MPUMEHEHHUSI JINTEHHOT O MPOU3BOCTBA.

2. Knaccudukanus crnocodoB MoixyyeHus: OTITUBOK.

3. OCHOBHbIE IPEUMYIIECTBA MOIYYEHUS JTUTHIX JIeTaJICH.

4. JIuteiiHple CBOMCTBA CILIABOB.

5. ®opMOBOYHBIE MaTepHasbl, MPUMEHSIEMbIE ISl U3TOTOBJICHUS JUTCHHBIX (HOpM U
CTEpPIKHEN.

6. Kakue TpeOoBaHus NpeabSIBISIOT K (POPMOBOYHBIM MaTepHaiaM?

7. OCHOBHBIE Olepalyy NP MOTYYEHUU OTIUBOK.

8. ®opMOBKa pyydHasi M MallTUHHAS MPU JIUTHE B TIECYAHO-TIIMHUCTHIE ()OPMBI.

9. Ha3naueHue u U3roToBJICHUE CTEPIKHE.

10. CrtocoObl BHIOMBKU U OUUCTKH JIUTHSI.

11. OxapakTtepu3yTe CYIIHOCTh CIOCO0a JINThS HO BBIIIABIAEMBIM MOJEISAM,
MPEUMYIECTBA U HEJOCTATKU ATOTO CIocooa.

12. CyurHocTb croco0a JUThsS B 0007109KOBBIE ()OPMBI U €T0 MPEUMYIIIECTBA.

13. VkaxuTe NperuMyIecTBa JUThsl B MeTaJUTMYecKue GopMbl (KOKHUIH).

14. OxapakTepusyiTe CyIIHOCTh ClIOCO0a JIUThs O 1aBICHUEM.

15. 3noxuTe CyIHOCTh MOMy4eHHs (PaCOHHBIX OTIIMBOK Ha LIEHTPOOEKHBIX MAIlIMHAX.
16. ObnacTe TpUMEHEHUS! HEMTPEPHIBHOTO JIUTHS.

ITOPAAOK BbIITOJIHEHM A PABOTDI

1. U3yuyute npeaioKeHHYI0 TEOPETHUECKYIO YaCTh.

2. JloNOJIHUTENBHO, HCIIONB3YSl PEKOMEHAYEMYIO JIMTEparypy, 3alOJIHUTE O030pHO-
MOBTOPUTENbHBIEC TAOIULBI 1 U 2, POPMBI KOTOPBIX TPUBEACHBI HUXKE.

3. Ilo 3amaHHOMY 3CKM3Yy aOCTpakTHO HPEICTaBbTE M HANIAAHO M300pa3uTe B BUIE
PUCYHKa MOJIENb JIJISl OTJIMBKH U, €CITU HE00XO0UMO, KOHDUTYpaLIHIO CTEPIKHEH.

4. TlpencraBbre MPOLECC M3TOTOBJICHUS JMUTEHHOW (OpMBI JUIsl 3alaHHOM OTJIMBKU B
BUJI€ 3CKHM30B C TEKCTOBHIMHU KOMMEHTApHUSIMH, XapaKTEPU3YIOLUIMMHU KaKIbI ATam
U3TOTOBJICHHUS.

5. 306pa3ute NOJyUYEHHYIO OTIMBKY MOCJE BIOMBKY €€ U3 (hOPMBI.

6. OnuiuTe BCE OCTAJbHBIE OMNEpallMd BXOJSUIME B TEXHOJOTMYECKHHM mpouecc
MPOU3BOJICTBA OTIMBOK METOJIOM JIUThS B MECUAHO-TIIMHUCTHIE (DOPMBI.
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Tabnuna 1 - [lomyyeHue OTAMBOK B NIECYAHO-TIIMHUCTHIX (hopMax

Cooco0 Pa3HoBuaHOCTE CxeMEl O06macThb
hopMOBKH hopMOBKH MPOIIECCOB MIPUMEHECHUS
Pyunas
MamunHas
Tabmnura 2 - CnenualibHbIE CIIOCOOBI JIUThHS

Pa3sHoBUIHOCTH CxeMbl O0nacThb
Cnoco0 auThs

hopMOBKH MPOIIECCOB MIPUMEHEHUS
B OIHOPA30BbIC
(b opMbI
B MHOTOpPa30BbIE
(b opMbI

COJIEP)KAHUME OTUETA

1. 3anonHenHble Ta0IUIBI 1 1 2.
2. Onicanue TeXHOJIOTHUHU MPOU3BOJICTBA 3aIaHHON OTJIMBKH METOJIOM JIUThS B MECUYAHO-
[JIMHUCTYIO (pOpMY, MPOWLTIOCTPUPOBAHHOE PUCYHKAMHU B COOTBETCTBUM C MPUMEPOM
odopMIIeHHsI, TPUBEACHHOM B IIPUJIOKEHUH 1.
3. IlpencraBuTh ompeneNeHUs] HOBBIX CIENUATBHBIX TEPMUHOB, BCTPETHUBIIMXCS IMPU
BBITIOJTHEHUHU Pa0OTHI, B BUJIE CJIOBapSI.
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Tema: OCHOBBI TeXH0JI0THH 00Pa0OTKH MeTaI0B AaBjaeHrnem (OM/I)
3anauu:

- TOJY4YUTh MPEJCTaBIeHUE 00 OCHOBHBIX CIOCOOaX 0OpabOTKM METaJIOB
TaBJICHUEM.

- mpuoOpecTH yMeHus Mo BbIOOpPY cmocoba OMJI, Buma HHCTpYMEHTa U
3arOTOBKH MCXOJS U3 331aHHON POPMBI M TECOMETPHUH U3IEIIHSL.

Pabora paccuntana Ha jBa akaJeMHYECKUX Yaca.

TEOPETUYECKAS YACTD

B coBpemeHHOI MeTammooOpabaThIBAIONIC MPOMBIIUIEHHOCTH 00paboTka
METAJUIOB JIaBJIEHUEM SBIISETCS OJHUM U3 OCHOBHBIX CHOCO0OB (HhOopMOOOpa3oBaHMS
AeTaNieil MallliH pa3IndyHOTO Ha3HAYCHHUSI.

OOpaboTka MeETa/UIOB JaBJICHHEM OCHOBaHAa Ha CBOWCTBE IUIACTUYHOCTH
METaJJIOB, TO €CTh Ha CIOCOOHOCTH METAJIOB M3MEHSTH MEPBOHAYAIBHYIO (GOpMy U
pasmepbl 0e3 paspymieHus. Ha MIIacTHYHOCT METaUIOB OKAa3bIBACT — BIIHSIHHE
XHUMHYECKHI COCTaB MaTepualia, TeMIepaTypa U CKOpocTh nedopmaiuu, popma odara
nepopmaru. Co3naBas COOTBETCTBYIOIIME YCIOBUS J1e(OPMUPOBAHUSA, MOXKHO
MOJYYUTh TPEOYEeMYIO TEXHOIOTHUECKYIO TACTUYHOCTb.

OOpaboTka METa/IOB JaBICHHWEM CYIIECTBEHHO OTIMYACTCS OT IPYTUX BHIIOB
00paboTKM, Tak Kak B MpoOlEcce IUIACTHYECKON aedopMaluil METalll HE TOJBKO
npuodperaer Tpedyemyro QGopMy, HO U MEHSIET CBOIO CTPYKTYpy H (HUBHKO-
MEXaHUYECKN6E CBOMCTBA.

B nacrosmee Bpemsi HacuutbiBaeTcs okono 400 cnoco6oB OM/I. Hecmotps Ha
0oJBIIIOE MHOTOOOpa3ue MpoieccoB oOpabOTKU JaBICHUEM, UX MOXXHO OOBEAMHUTH B
JIBE OCHOBHBIE TPYMIBl — IMPOIECCH METaJUTYpTHYECKOTO W MAIIWHOCTPOHUTEIHLHOTO
MIPOU3BOJICTBA.

K nepeoit cpynne otHOcATCS: TpoKaTka, TNpPECCOBAaHWE W BOJOYCHHE, T.C.
MPOIECChl, B OCHOBE KOTOPBIX JICKHUT MPUHIIMI HEMPEPHIBHOCTU TEXHOJIOTHYECKOTO
nporecca. IIponyKino MeTauryprudecKoro MpOW3BOACTBA (JIMCTHI, TMOJIOCHI, JICHTHI,
NEPUOIUYECKUA W TPO(HUIBHBIA MpOKaT, TPYyObl, NPOQUIH, MPOBOJIOKY U T.II.)
UCTIONB3yeT KaK 3aroTOBKY B Ky3HEUHO-TIPECCOBBIX W MEXaHHMYECKUX I[eXaX W Kak
TOTOBYIO MPOIYKITHIO JJIsl CO3/IaHUS PA3IMIHOTO PO/Ia KOHCTPYKITHIA.

[IpokaTka — onuH W3 HanboJee MPOTPECCUBHBIX W MIMPOKO PACTIPOCTPAHEHHBIX
BUJIOB 00pa0OTKH METaJUIOB AaBJIeHHEM. B MallMHOCTPOCHUH TIPOKATKOM MOTYYaroT KaK
3arOTOBKH ISl CBOOOJAHON KOBKH, IITAMIIOBKH, BOJIOYEHUS, TaK U TOTOBBIC W3CIUS -
DIIEMEHTHI CTPOUTEIIbHBIX KOHCTPYKIIMK U JIeTajel MallvH: OalKH, IBEUIEPHI, YTOJIKH,
NPYTKHU U Apyrue npoduin, TpyObl, Kojieca, IapuKy U T.II.

HeoOxoauMo 03HaKOMUTBCS € HWHCTPYMEHTOM, OOOpYIOBaHHEM U CXEMaMH
NPOKaTKW, 3HAaTh KIACCU(PUKAIUIO TPOKATHBIX CTAaHOB, MPOAYKIIMIO MPOKATHOTO
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npousBoacTBa. Crenyer oOpaTUTh BHUMAaHUE Ha MPOU3BOJCTBO JIMCTOB, COPTOBOIO
npokara, OECIIOBHBIX U CBaApPHBIX TPYO.

IIpeccoBanue - €IUHCTBEHHO BO3MOXKHBIM CIIOCOO 00pabOTKHM MaJlOTIACTUYHBIX
merajuioB. Ilpu »s3ToM pgocturaercs HauOonee BBITOJHOE COYETAHHWE TJIABHBIX
HANpaBJICHUN KPUCTAINIMYECKOM pEHIeTKH METAJUIMYECKUX MAaTepualioB M CXEMBI
IJIaBHBIX JedopMannii. 3HaAKOMSICh C TEXHOJOTHMEH NMPECCOBAHMS, U3YUUTE JBA METOAA
npeccoBaHusl (MpsIMOM W OOpPATHBIN) M 3allOMHUTE HUX JOCTOMHCTBA M HEAOCTAaTKH.
W3yunTe MHCTPYMEHT U 000pYA0BaHHUE MPECCOBAHUSL.

Bonouenne - pedopMupoBaHHME METALIMYECKUX MaTepUaioB B  XOJOAHOM
cocTosiHuU. B mponecce XonoaHOW MiacTUYecko nedopManuyu MeTall YIpOUYHSETCS
(naxnensiBaercs). [Ipoaykuus BoiodeHUs 001a/aeT BBHICOKOW TOYHOCTBIO pa3MepoB U
XOPOIIMM KayecTBOM MoBepxHOocTU. HeobXoanmmo xopomio pazodparbest B omeparusax
TEXHOJOTUYECKOro Tpolecca BOJOYEHHUsI, OCOOCHHO B OMNEpalusax MpeaBapUTEIbHOM
MOJrOTOBKU METaJlJIa, U3YUYUTh UHCTPYMEHT U 000PYIOBaHUE BOJIOYEHHMS], TOCTOMHCTBA
Y HEJI0CTATKH 3TOTO METO/A, 3HATh MPOYKIIMIO BOJIOUEHHUS.

Bo émopyw epynny BXonsT Takue Mpolecchl Kak KOBKa, 0ObEMHAs IITAMIIOBKA,
(ropsiuasi ¥ XOJIO[IHAsA), JUCTOBAas IITAaMIIOBKa M CIHEUUaJbHble BUIbI 00pabOTKU
naBieHreM (packarka KOJIbLEBBIX JeTajieil, peaylupoBaHue, oOKaTka U T. 1A.). OTH
Ipolecchl 00ecneunBaloT MOJIy4eHHe 3aroTOBOK JeTajeil M TOTOBBIX JeTajiel, He
TpeOyIomuMX Mocieayomeid MexaHndeckon oOpadoTku. KoBaHble M IITaMIIOBaHHBIE
3aroTOBKM OTJIMYAlOTCA BBICOKUMU MEXaHMYECKMMHU CBOMCTBaMH, MOITOMY Haumbojee
OTBETCTBEHHBIC, TSKEJIOHATPY>KEHHbIE JETAJM MAaIllMH W3rOTaBIMBAIOT U3 3aroTOBOK,
MOJIYYEHHBIX KOBKOW MJIM IITaMITIOBKOM.

CBoOonHas KOBKa - ropsdas oOpabOTKa METajulOB JaBICHUEM, IMPU KOTOPOM
neopMHUpPOBAaHUE 3arOTOBKH OCYIIECTBISIETCA YHUBEPCAJIbHBIM HHCTpyMEHTOM. [lpu
KOBKE (POPMOM3BMEHEHHE MPOUCXOAUT BCIEACTBUE TEUYEHHUS METajljla B CTOPOHBI,
NEepPHeHAUKYISIpHbIE K JIBIXKEHUIO Jedopmupytoniero MHCTpymeHTa - Ooiika. KoBka
ABJISIETCS pAllMOHAIBHBIM U HSKOHOMUYECKH BBITOAHBIM IPOLIECCOM IMONYYEHUS
KaueCTBEHHBIX 3aroTOBOK C BBICOKMMHM MEXaHUYECKUMHU CBONCTBAMU B YCIOBHSIX
MEJIKOCEPUMHOTO U €IMHUYHOTO IPOU3BOJICTBA.

CnenyeT O3HAKOMHUTBCS C 3aroTOBKaMH, TPUMEHSEMBIMU TIpU KOBKE, C
onepanusMu CBOOOTHON KOBKM M COOTBETCTBYIOIIMMH MHCTpyMeHTaMu. PaccMoTpuTe
o0OpyOBaHUE, UCIOIb3yeMOE B KaXJOM Ccily4yae, JOCTOMHCTBA M HEIAOCTATKU
CBOOOHON KOBKH.

[lTtaMmnoBka - pa3HOBUJHOCTh KOBKH, TMO3BOJIAIONIAS MEXaHU3UPOBATh U
aBTOMAaTU3UpOBaTh ATOT npoinecc. llITammnoBka ObIBaeT ropsiueit U XOI0AHOU, 0OBEMHOM
u nuctoBoi. HeoOXoammMo u3y4uTh OCHOBHBIE METOABI M ONEpalud OObEMHOWU H
JUCTOBOM IITAMIOBKH, HHCTPYMEHT, OOOpYyIOBaHHE, IJOCTOMHCTBA M HEJIOCTATKH.
OOparuTe BHUMaHHUE HA MPOrPECCUBHBIE CIIOCOObI OOBEMHON IMITAMIOBKU: MOMEPEUYHO-
KJIMHOBAsl BaJIbLIOBKA, POTAIIMOHHOE O0KaThe, IITaMIIOBKa B Pa3beMHBIX MaTpULAX U

T. .

KOHTPOJIBHBIE BOITPOCBI
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1. HauepTute cxeMbl MPOKATKU MeTasa.

2. OxapaxTepu3yiTe OCHOBHOE M BCIOMOrareibHOE OOOpYJOBaHME MPOKATHOTO
MIPOU3BOCTBA.

3. Yto Takoe kaauOpoBKa BajIKOB?

4. ITo xakuM NpHU3HAKaM KJIaCCUPUIUPYIOTCS MPOKATHBIE CTAHBI.

5. Kak ocymiecTisieTcst mpokarka JIMCTOB U poduieit?

6. Pacckaxkute 0 mpokaTke OECIIOBHBIX U CBAPHBIX TPYO.

7. N3noxuTte CymHOCTb MPOIEcca MPECCOBAHUS MPSIMBIM U 00paTHBIM METOJaMHU.

8. OCHOBHOI UHCTPYMEHT M 00OpYAOBAaHUE MPU MPECCOBAHUMU.

9. TexHonorus mpolecca MNpeccoBaHusl.

10. ITpoxykuus nmpeccoBaHusl.

11. KakoBbI JOCTOMHCTBA U HEJIOCTATKH MIPECCOBAaHMSI KaK 0fHOTO U3 criocoboB OM/1?
12. CymHOCTh 1 0COOEHHOCTD MPOIECCa BOJIOYECHHUS.

13. Cxembl U IPUHIUITBI pa0OTHI BOJOYMUIIBHBIX CTAHOB.

14. IIponyKuusi BOJIOYEHHUS.

15. B uem cymHoCTh mpoliecca CBOOOTHON KOBKH ?

16. Uto siBnsieTCSA 3arOTOBKOM MPU KOBKE?

17. Kakue Bbl 3HaeTe omnepanuu CBOOOJHOM KOBKM M KAaKOM MPH ATOM MPUMEHSETCS
KY3HEUHbIA HHCTPYMEHT?

18. CpaBHute KOBKY M ImTamnoBky. Kakoii Bua oO6paboTku Oosiee MpOrpecCUBHBIA U
nouemy?

19. OnummuTe OCHOBHBIE 3Tanbl TEXHOJOIMYECKOIO IMpoliecca ropsyeil o0beMHOM
ITAMIIOBKH.

20. KakoBbl HCXOJHBIE 3arOTOBKH MpU 00bEMHOMN IITaMIOBKE?

21. CpaBHHUTE JOCTOMHCTBA M HEAOCTATKU OOBEMHON IITAMIIOBKH B OTKPBITBIX H
3aKPBITHIX IITAMIIAX.

22. Hapucyiite cxembl onepaiuii XoJI0a1HOM 00BEMHOMN IIITAMITOBKHU.

23. YTo ABISAETCSA UCXOAHOM 3arOTOBKOM U MPOMYKIIUEN JTUCTOBOM IITAMIIOBKH ?

24. Kakue onepanuu JIACTOBOW IITAMIIOBKH Bbl 3HaeTE?

ITOPAAOK BbIITOJIHEHM A PABOTDI

1. M3yunTte TEOpEeTHUECKYIO 9acTh M, UCIIOIB3Yys PEKOMEHIOBAHHYIO JIUTEPATYPY,
3aMoyHUTE Ta0nuILy, hopMa KOTOPOU MPUBOIUTCS HUKE.

2. Tlo mpeasioxKEeHHOMY 3CKHU3Y JIeTalH BBIOEPHUTE 3ar0TOBKY M cI10c0o0 00paboTKu
JaBIIEHUEM JJIsl TIOMYYCHHs 3aJaHHOTO m3fenus. llpumyckamMu Ha MeXxaHOoOpabOTKy
MOXKHO TIpeHeOpeyb.

[Ipennoxxute MHCTPYMEHT M OMUIIMTE TEXHOJOTHIO BhIOpaHHOTO criocoba OM/] u
COIPOBOANTE €€ HEOOXOMUMBIMH CXeMaMH U TIOSICHEHUSIMHU.

Tabnuna 1- O6paboTka METAIOB 1aBICHHUEM
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Bun
obpabotkn Cxema  Uuctpy O6Gopymno-  Bun TemneparypHbIit
IIponyxums
METaJUIOB 00pabOTKH -MEHT = BaHUE 3aroTOBKHU BHJI 1chOpMaIHH
JaBIeHUEM
COIEP)XAHUE OTYETA

1. 3anonHenHas Tabnuna 1.

2. Onucanue TEXHOJIOTMM BbIOpaHHOro crnocoba OMJ] ¢ npuBeaeHuemM
HEOOXOIMMBIX PHUCYHKOB, XapakTepH3YIOIIUX THUI OOOpYyJOBaHUS, WHCTPYMEHT, U
TEOMETPHIO 3arOTOBKH 7151 TOJIYYEHU S U3AENHS B COOTBETCTBUM C 3a/JaHUEM.

3. IIpencraBuTh ompeneneHHs HOBBIX CIELHAIbHBIX TEPMUHOB, BCTPETHUBLIMXCS
IIPU BBIMIOJIHEHUH pa0bOThI, B BUE CIOBApSI.

23

IIpakTueckas padora Ne 6



Tema: OCHOBBI TEXHOJIOTHMH CBAPOYHOI0 NPOU3BOACTBA

3agauu:

- 3aKpCIINThL 3HAHUA 00 OCHOBHBIX KjIaccax CBApPKH,

- NOJIYUYUThb HPCACTABICHUSA O TCXHOJIOTHH PA3JINYHBIX crocobax CBApPKHU U
00J1aCTIAX UX IMPUMCHCHUA.

Pabora pacCurTaHa Ha IBd AKaJICMHUYCCKUX Yaca.

TEOPETUYECKAS YACTD

Crapka sBnseTcss HaubOojee MPOTrPECCUBHBIM, BBICOKOTIPOU3BOAUTEIHLHBIM U
BEChbMa JKOHOMHUYHBIM TEXHOJOTHYECKHM CIIOCOOOM TIOMYYE€HHUS HEpPa3beMHBIX
COCIMHCHUM.

CBapky MOXHO paccMmaTpuBaTh Kak cOOpouHyi0 omnepanuio (0COOEHHO B
CTPOUTEHLHOUN MPOMBIIIJIEHHOCTH), U KaK CIIOCO0 MPOU3BOJICTBA 3arOTOBOK. Bo MHOTHX
0071aCTSAX MPOMBIIIJIEHHOCTH IITUPOKO UCTIOIB3YIOT KOMOMHUPOBAHHBIE CBAPHBIE JIETAJIH,
KOTOPBIE€ COCTOSIT U3 OTAEIBHBIX 3arOTOBOK, BBIMOJIHEHHBIX C TPUMEHEHHUEM PA3TUYHBIX
TEXHOJOTMYECKHUX MPOLIECCOB, & MHOIJIA U Pa3JIMYHbIX MaTepuaioB. [[eTanb pacuaeHsoT
Ha COCTAaBHbBIC YaCTHU C MOCJIECAYIOLIEH UX CBAPKOM, €CJIM U3rOTOBIICHUE €€ LEIbHOIUTOMN
WJIU 1IeJIbHOKOBAHOM CBSI3aHO C OOJIBIIMMHU MPOU3BOICTBEHHBIMU TPYIHOCTSIMH.

dusnyeckasi CylIIHOCTh MpoIlecca CBAPKU 3aKIII0UaeTCsl B 00pa30BaHUM MPOUYHBIX
aTOMHO-MOJICKYJIAPHBIX CBSI3€M MEXKJY IOBEPXHOCTHBIMH CJIOAMHU COEIUHSIEMbBIX
3aroTOBOK. OHEpPrusi aKTHUBallUM CBapKU MOXET COOOIIaThCs B BUJIE TEIUIOTHI
(TepMuYecKasi akTUBAIMS) U B BUJE YIPYro-IiacTUUeCcKou aedopmaruu (MexaHudecKas
aKTUBAIMs) WU B CMEIIAHHOM BHUJIE (TEPMOMEXaHUUYECKasl aKTUBAIIHS).

B 3aBucuMocCTH OT MeTOIa aKTHBAIlUM BCE CIOCOOBI CBApKU pasfelieHbl Ha TpHU
KJIacCa: TEPMUYECKUM, TEPMOMEXAHUYECKUN U MEXaHUYECKUH.

TepMuyeckuid KjiacCc CBapKU - COCAWHEHUE IUJIABJICHUEM C HCIOJb30BAHUEM
TEIJIOBOM YHEPTrHM (IyroBOM, 3JIEKTPOIIJIAKOBOM, MIa3MEHHOM, 3JIEKTPOHHO-TYYEBOM,
JIa3epHOM, Ta30BOH).

IIpu nyroBoil CcBapke HCTOYHUKOM TEIUIA Ui IUIABJICHUS METaJUIa CIYKHUT
AJNIEKTpUYECKas 1yra, BOZHUKAIOIIAS MEK/Y 3aTOTOBKOU U 3JIEKTPOJIOM.

N3yuas »1eKTpomyroByl0 CBapKy, HEOOXOAMMO O3HAKOMHUTBCS C CYHIHOCTHIO
JyTOBOTO TMpollecca, HM3YyUYUTh TEXHOJIOTHIO0, OOOpylIOBaHHE, 00JIACTH NPUMEHEHUS
PYYHOU JTyrOBOM CBAapKH, a TaKXe JPyrue crocoObl TyroBOM CBApKH: aBTOMATHYECKYIO
noJ| coeM (piroca U CBapKy B CpeJie 3alllUTHBIX Ta30B.

Oco000 10KeH OBITh PACCMOTPEH BOIPOC 00 AIIEKTPOIIAKOBOM CBapKe.

Cnenyer ysACHUTb, YTO AJIEKTPUUECKAsl JAyra TOPUT 37€Ch JIUIIb B CaMOM Haualie
mporiecca, YTOOBI TOATOTOBUTH IIIJJAKOBYKO BaHHY, a JaJIbHEHIIee TIJIaBICHUE
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IIPUCAZ0YHOTO M OCHOBHOIO METajula JOCTUIaeTCsl 3a CYeT TEIlla, BBIACIIEMOIO IIPH
MIPOXOXKIEHUHU AIEKTPUUYECKOTO TOKA YEPES IIJIAKOBYIO BaHHY.

CBapka »JIEKTPOHHBIM JIyYOM B BaKyyMe, IUIa3MEHHOW CTpyeH, JIydOoM Jiazepa
OTHOCUTCS K CHEIUalIbHBIM CIoco0aM 3JEeKTpUYecKoil cBapku. PaccMmotpure
TEXHOJOTHIO 3THUX BHUJOB CBapKH, OCOOEHHOCTH CBapHBIX COEIWHEHUH, 00JacCTh
IIPUMEHEHUS.

Oco0eHHOCThIO Ta30BOM CBapKH SIBISETCS MPUMEHEHUE B KaYeCTBE MCTOYHHKA
TEIJIa Ta30BOTO IUIAMEHU. PeKoMeHAyeTCsl M3y4HUTh IPOLECC TOPEHUS U CTPYKTYpYy
CBapOYHOro IJaMEHH, KOHCTPYKLMIO Ta30BOM TOPENIKH, 0OOPYJOBAHUE U TEXHOJIOTHUIO
CBapKHU.

Janee HEOOXOAUMO PacCMOTPETH PE3KY METAJLIOB.

CymiecTByeT TpU OCHOBHBIX BHJA PE3KH: pPa3ACIHUTENbHAs, MOBEPXHOCTHAS M
pe3Ka KUCIOPOIHBIM KOIIbEM.

B 3aBucuMoctn oT cmocoba HarpeBa MeTajjla 0 pacIUIaBICHMs Pa3iIMyaroT
KHUCJIOPOJHYIO, KHUCIOPOAHO-(IIIOCOBYIO, IJIA3MEHHYIO, BO3AYIIHO-AYTOBYIO PpE3KY
METaJUIOB.

TepMomMexaHuveckuii  Kjacc CBapkd -  CBapKa, OCYyIIECTBIseMas C
UCTIONb30BAaHUEM  TEIJIOBOW  OHEPrud M JaBleHUs  (PJCKTPOKOHTAKTHAs W
b dy3noHHas).

DJEKTPOKOHTAKTHAsL CBapKa OTHOCWICS K BHJaM CBapKH C KpPaTKOBPEMEHHBIM
HarpeBOM MecCTa COEIMHEHHS M  OCaZAKOM  Pa3orpeThiX  3aroTOBOK.  JTO
BBICOKOTIPOM3BOUTENBHBIN BUJ CBapKH, OHA JETKO TOAJAETCS aBTOMATH3AIlMH |
MEXaHU3allUH1, BCICACTBUE YETro MINPOKO MPUMEHSIETCS B MAIIMHOCTPOSHUH.

HeoOxogmMo O0O3HAKOMHTBCS C DJIEKTPUYECKON KOHTAKTHON CBapkod U ee
Pa3HOBUIHOCTSIMU: CTBIKOBOM, TOUEUHOH, IOBHOM, penbedHoil. HeoOxoaumo nonpoOHO
U3yYUTh TEXHOJIOTHIO, PEKUMBI U 000pYI0BaHNE TIEKTPOKOHTAKTHON CBApPKHL.

[lpn guddy3noHHoOi cBapke coequHEHHE O0paszyercs B pe3yiabraTe B3aUMHOI
I Py3ur aTOMOB MOBEPXHOCTHBIX CIIOEB KOHTAKTHPYIOIIHUX MaTepHaioB. DTOT CIIOCO0
CBApKH TO3BOJISIET TMONydYaTh KAYECTBEHHBIC COCIWHEHUS METAIJIOB M CIUIABOB B
OTHOPOIAHOM M Pa3HOPOAHBIX coueTaHHAX. Pa3dbepurech B 0COOCHHOCTSIX TEXHOJIOTHHU U
oOnacTsax npumMeHeHus: 1udy3MoHHON CBapKH.

MexaHndeckuil Kiacc CBapKH - CBapKa, OCYLIECTBIseMas C HCIOJIb30BaHHEM
MEXaHWYECKOW PHEPTUU W JABICHUs 0€3 MPEeIBAPUTEIHHOTO IMOIOTPEBA COCTUHIEMBIX
3arOTOBOK (XOJIOJIHAsI CBapKa, CBapKa yJAbTPa3BYKOM, CBapKa B3PHIBOM, CBApKa TPEHUEM).

HeoOxoguMo 03HAKOMHUTBCS C TEXHOJOTHEH, MPEHMYIIECTBAMH W OO0JIACTHIO
MPUMEHEHUS dTUX BUIOB CBApPKHU.

HanniaBka - cmoco0 BOCCTaHOBIICHHWS W3HOIICHHBIX M YIMPOYHEHHS HCXOIHBIX
neraneil. B Hacrosiiee BpeMs pa3paboTaHbl M IIUPOKO HCIONB3YIOTCA DPa3IUYHbIC
CHOoCcOOBl HAIUIABOK M HAHECEHHs MOKPBHITUH. HamaBouHble paOOThI MPUMEHSIOT AJIS
CO3MIaHUsl Ha JeTalsX IMOBEPXHOCTHHIX CJOEB ¢ TpeOyeMbIMH cBocTBamu. Criemyer
U3yYUTh TEXHOJIOTHIO PA3IMYHBIX CIMOCOOOB HAIJIABKHM, MaTepHalibl U 00OpyIOBaHUE,
NPUMEHSIEMbIE TIPU HAIJIABOYHBIX paboTax.
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[Taifka - TEXHOJOTHYECKHUHN MPOIECC COCAMHEHUSI METAJUTMYECKUX 3aroTOBOK 03
X PACIUIABIICHUS TOCPEACTBOM BBEICHUS MEKAY HUMHU PACIUIABIIEHHOIO MeETalljia -
MIPUTIOS.

[Ipumnoii mMeeT TemmepaTypy IUIaBICHHUS 0oJiee HHM3KYIO, 4eM TemIepaTypa
IJIAaBJICHUS COCAMHSEMBIX MeTaiuioB. CienyeT pazoOparbcs B (DU3UYECKON CYITHOCTHU
MIPOIIECCOB MaNKH, 3HATh CITIOCOOBI MANKU U TUIIBI MASTHBIX COCAUHECHUM.

BaxHO yACHUTH, B KAKUX CIyYasX CIEAYET MPUMEHATh MATKUM IPUIIOH, & B KAKUX
- TBepabd. HeoOxoauMo n3yuuTh 00J1acTh MPUMEHEHUS MAK1 METaJUIOB M CTIJIaBOB.

KauectBOo cBapHbIX M MasgHBIX COCIMHEHUN OIIEHUBAIOT C TMOMOIIBIO
pa3pyliariux MeToI0B KOHTpoJsig. HeoOXomumo W3yduTh BHEIIHHUE W BHYTPEHHUE
ne(dEKThl COeNMHEHUN U METOIbI UX KOHTPOJIS.

Hapymienne TeXHOJIOrHYeCcKuX pEeKUMOB CBAapKW NMPUBOJUT B PSAEC CIYy4acB K
BO3HUKHOBEHUIO B CBAPHBIX COCIMHCHUSAX HANPSKEHUU U nedopmariuii.

HeoOxomquMo  03HaKOMUTBCST ¢ MepaMH  OOphOBI € HANPSHKCHUSMU,
BO3HUKAIOIIUMU TIPU CBapKe, M CIOco0aMHu HCHpaBliIeHUS J1ehOPMUPOBAHHBIX
AJIEMEHTOB U KOHCTPYKIIUN.

KOHTPOJIBHBIE BOITPOCHI

1. I3n0xuTe CynHOCTh Mpouecca JyroBou 3J1EKTPOCBAPKU.

2. OcOOEHHOCTM W XapaKTepUCTUKAa CBAapKU IUIABALIMMCS W  HEIUIaBSIIUMCS
AIEKTPOJAMH.

3. 171t uero MeTayuIMuecKue EeKTPOIbl MOKPHIBAIOT 0OMa3KaMH U KaKUMU?

4. Pydnas ayroBasi cBapKa.

5. HauepTute cxeMy aBTOMaTHYECKON AyroBOW CBapKH IOJ cjoeM ¢uiroca.

6. M310%nTE CYyNTHOCTH MPOLECCOB TYTrOBOW CBapKHU B 3alIIUTHOM Cpere.

7. HauepTure cxeMmy 3JIEKTPOLLIAKOBOW CBAPKU.

8. [lepeunciauTe 1 0xapaKTepu3yHTe crelaibHble ClI0COObI CBAPKHU IJIABICHUEM.

9. 310KHTE TEXHOJIOTUIO Ta30BOM CBAPKHU.

10. Pacckaxxute 00 061aCTH IPUMEHEHUS Ta30BOM CBAPKH.

11. Kakue criocoOsl pe3ku MeTaioB Bl 3HaeTe?

12. Haweptutre M OOBSCHUTE CXEMbl TOYEUHOM, POJUKOBOM, IIOBHOW M peNbepHOM
AIEKTPOKOHTAKTHON CBApPKHU.

13. IIpuBenuTe npuMepsl MPUMEHEHUS KOHTAKTHOM CBApKHA B MAILTMHOCTPOEHUHU.

14. PacckaxkuTe, B KAKUX OTpaACsX HAPOAHOrO X03sHcTBa npuMeHsercs quddy3noHHas
CBapKa.

15. Haueptute 1 NOSACHUTE CXEMBbI BUIOB CBAPKH MEXAHMYECKOTO KJIacca.

16. YkaxuTe npueMbl U CIOCOObI HAIJIABKH.

17. Pacckaxxute 00 0067acTsIX MPUMEHEHHUS HAIlJIaBKH.

18. ®usnyeckas CylHOCTh IPOLIECCA MAUKHU.

19. Kakoe HazHaueHre nMeeT UIroC Mpu nanke?

20. Kaxoe o0opynoBaHue NpUMEHSIETCS MTPH Maiike?

21. Ilepeuncnute nePeKThl CBAPHBIX U MASTHBIX COCTUHEHU.
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22. IlepeuncnuTe paspyliaronige M Hepa3pylIarolIde METOAbl KOHTPOJSI CBapHBIX U
MasiHbIX COCAMHEHUI.

23. HazoBuTe mNpUYMHBI BO3HUKHOBEHHUS OCTATOYHBIX HAIPSKEHUH B CBapHbBIX
KOHCTPYKIHUSX.

24. Kak MOXXHO YMEHBIIUTh WM MOJTHOCTBIO YCTPaHUTh JAe(OpMAaIMI0 KOHCTPYKIIH
IIpU CBapke?

ITOPAAOK BbITTOJIHEHM A PABOTHI

1. N3yuuTe TEOPETUUECKYIO 4YacTb W MCIOJb3ys PEKOMEHIOBAaHHYIO JIUTEPaTypy,
3anonHuTe TaduIbl 1 — 3, GopMbI KOTOPBIX MPHUBEIECHBI HUXKE.

2. Jlna xaxporo croco0a cBapkd B TabMUIAX HY)KHO IPUBECTH CXEMy IIpoliecca,
yKa3aTh MCTOYHUK TeIlla, COCO0 3allUThl CBAPHOTO IIBa OT OKUCIEHHUS W 00JacTh
MPUMEHEHUS JAHHOTO Ccrocoba CBapKHu.

Tabnuna 1 - Tepmuyeckuit kiiacc cBapKu

HasBanue HUctounnk Cxena Cnoco6 3amuTel O0IacTh
criocoba TEII0TEI IBa MIPUMCHEHUS

Tabnuna 2 - TepmoMexaHMUECKUM KIacC CBapKH

HazBanue Oonacte
Cxema
crocoba MPUMEHEHUs

Tabmuma 3 - MexaHUYeCKHi KJIacC CBapKHu

HasBanue Ooiacte
Cxema
crocoba MpUMEHEHUs
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COJIEP)KAHUME OTUETA

1. 3amotaeHHbIE TAOULBI 1 — 3.
2. TlpencraBuTh OMpENENICHUs] HOBBIX CIEHHUAIBHBIX TEPMHUHOB, BCTPETHUBIIMXCSA IMPU
BBITIOJTHEHUHU PA0OTHI, B BUJIE CJIOBapSI.
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IIpakTnyeckas padora Ne 7

Tema: OcHOBBI pa3MepHO 00pa00TKHU 3ar0TOBOK /IeTaJiell MAIIIUMH

3agauu:

- 3aKpenHUTh OCHOBHBIE CBEJIEHUS O Tpoliecce 00pabOTKH METAIIIOB PE3aHUEM;

- TOJIYYHThH MPECTABICHHUS O KIACCU(PUKAIUU PEXKYIIUX CTAHKOB U TEXHOJIOTUH
00paboTKH pe3aHueM;

- TONYyYHTh TPEACTABICHUS O DJIEKTPOYHU3MKOXUMUUYECKOW  00paboTke
MaTepuasoB.

Pabora paccuntana Ha Ba akaJeMHYECKUX daca.

TEOPETUYECKAS YACTD

[Ton pa3smepHoil 00pabOTKOM MOHUMAIOT MPUJAHHUE JETATSIM COOTBETCTBYIOIIMX
yepTexy pasMepoB U (OpM pazIUYHBIMM METOIaMM pPE3aHUs C HUCIOJIb30BaHUEM
CHEeUaIN3UPOBAHHBIX CTAHKOB U HHCTPYMEHTOB.

OOpaboTKy pe3aHueM MOKHO CUMTaTh OKOHYATENbHOM orepanueid B IUKIIE
M3TOTOBJICHUS Pa3HOOOPAa3HbIX M3IEIMA MalIMHOCTPOUTENIBHOIO IMPOU3BOACTBA, T.K.
TOJILKO OHa 00eCTeunBaeT 3aIaHHbIN KBAJIUTET TOYHOCTH.

OOpaboTka MeTajula pe3aHHeM TNpeJHa3HadeHa Uil TpUAAHUS — JeTalsM
TpeOyeMoli TeOMETPUH C COOTBETCTBYIOIIEH YHCTOTOM TMoBepxHocTed. I[lpu 3TOoM 10
Havayia 00paboTKu OyAyIIyro JAeTalb Ha3bIBAIOT 3arOTOBKOM, B Mpoliecce 00paboTKU ATy
3aroTOBKY Ha3bIBalOT 00palaThiBaeMOi JeTanblo, a MO OKOHYAHHUIO BCEX BHUJIOB
00pabOTKH MOITYYaIOT TOTOBYIO JAETalb.

Croit MmeTana, KOTOpbIM yAaIsIOT IpU 00pabOoTKE HA3BIBAIOT MPUITYCKOM, PUYEM
ylaJeHHe MPUITYyCKa PyYHBIM CIIOCOOOM COOTBETCTBYET CliecapHOil 00paboTKe, a CHITHE
MpUITyCKa Ha CTAaHKaX — MEXaHU4Yeckoil o0padoTke.

JIBUKEHUE MCTIOTHUTENbHBIX OPTaHOB METAJIOPEKYIIUX CTAHKOB MOAPA3IEISIIOT
Ha paboune M BcrioMmorareibHble. Paz0epute, kakue NBHKEHUS HA3bIBAIOT PabOYMMH U
CXEMaTU4YHO u300pa3uTe HuX Ha pucyHke. [lpm 3ToM oOparure BHHMMAaHHE, 4YTO
CYMMAapHOE JBM)KEHHE PEXKYIIEro MHCTPYMEHTAa OTHOCHUTENIBbHO 3arOTOBKM HAa3bIBAIOT
PE3YABTUPYIOUIUM JIBUKEHUEM PE3aHUS.

[Ipu oO6paboTke pe3aHueM paccMaTpUBAIOT CJEIYIOUIME BUIbI OIEpaluil:
TOYEHHUE, CBepieHue, ¢pe3epoBaHUe, CTPOTraHue, NPOTATHUBaHUE, MITU(OBAHUE.
ViacHuTe, 4TO 3TO JENIEHWE OTHOCUTEIbHOE, T.K. JII00OH BUI 00pabOTKH HMMeEET psif
MOJBUJIOB, HANpUMEpP TMpPU CBEPJCHUU JIOMNOJHUTEIBHO MPUMEHSIOT 3E€HKOBaHUE,
pa3BepTKy U T.J.

[lo mpuBeneHHbIM B y4yeOHUKax CXeMaM M 4epTexam pa3depuTech B BHAAX
oOpabarbiBaeMbIX moBepxHocTeil. IIpu 3ToM 0co00e BHUMaHUE YAECIUTE T€OMETPUH
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PEXYIIEero MHCTPYMEHTA Ha IpuMepe TokapHoro pesia. [Ipomecc o6pazoBaHus CTPYKKH
SBTISICTCS. OCHOBHBIM MEXaHHM3MOM pE€3aHHMS W 3aBHCUT OT CHJIBI pPEe3aHusi M PeXUMa
pe3anusi. Bece 310 XapakTepu3yeTcsi MOIIHOCTRIO pe3anus. Ha ocHOBe 3TuX mapaMeTpoB
W3YYHTEC HOPMATUBHBIC IMOKA3aTelIM PE3aHus M IMOMMHUTE MPHHIIMIIBI BHIOOpA PEKUMOB
pe3aHusi, BKIIIOUasl pacueT BpeMeHU 00paboTKH.

Knaccudukamus pexymux CTaHKOB M TEXHOJNOTHs 0o0paboTku pesanueM.Bce
METaJUTOPEXKYIIUEe CTAHKU Pa3JeNSIOT Ha TPYIIIBI 0 XapaKTepy BBITOIHSAEMBIX padoT U
BUJy TpPHUMEHSIEMBIX WHCTpyMeHTOB. llogpoOHO paccmorpute mnpuHiTYi0o B Poccun
KIAaCCU(PUKAIUIO W YSICHUTE EIMHYI0 CHCTEMY YCJIOBHOTO OOO3HAU€HHUS CTAHKOB,
MOHMMAaeMyI0 KaKk HyMepalus. 3aTeM MOApOOHO PacCMOTPHUTE TEXHOJIOTHH 00pabOoTKU
pe3aHueM, BBITIONHEMbIC Ha Pa3HBIX METAJIOPSKYIIUX CTAHKAX.

OO6paboTka Ha TOKAapHBIX cTaHKax. C MCIOJIB30BAHHEM PUCYHKOB PAacCMOTPHTE
OCHOBHBIE Y3JIbI TOKQPHO-BUHTOPE3HOTO CTaHKa M MOWMHTE, TTOYEMY TOKApHBIE CTAaHKU
94acTO HAa3bIBAIOT YHHUBEPCATbHBIMU. [IpoaHanW3upyiTe THIIBI CTAaHKOB TOKapHOM
TPYIIIBL

OOpaboTka Ha CBEPIWJIBHBIX M PACTOYHBIX CTaHKax. [loiMuTe, YTO MOHUMAIOT
1071 00pabOTKOM KPYIIIbIX OTBEPCTHI Ha CTAaHKaX CBEPIUILHON TPYIIIHI.

OO6paboTka Ha (pe3epHBIX CTaHKaX. YSACHUTE, UTO Takoe (ppe3epoBaHUE M KAKUE
TUTBI (Ppe3 IS TOTO UCTIONB3YIOT.

OOpaboTka Ha CTPOTAJBHBIX, JOJOSKHBIX M TPOTSDKHBIX cTaHkKax. C ydeTom
BUJIOB 00pabOTKM MOBEPXHOCTEH CTPOTaHMEM BBIICTUTE OCOOECHHOCTH AITOH TPYIIIBI
CTaHKOB. M3y4nTe TUNaX MHCTPYMEHTOB, MCIOIB3YeMBIX Ui 3THX meneil. CocraBbTe
cxemy paboT Ha CTaHKaX dTOW TPYIIIHI.

OO6paboTka Ha WITMGOBAIBFHBIX W OTAEIOYHBIX CTaHKaX. M3yuumTe mporecc
nuiOBaHUS U HHCTPYMEHT, HCIIONIB3YEMBIN [T OTHX 1ienei. OOparuTe BHUMaHUE, 9TO
nunoBaHUE TaKKe OTHOCHUTCS K ONepallisiM PE3aHus U pa30epuTe ¢ 4eM ITO CBS3AHO.

PaccmoTrpute MeToap! MUIM(OBAHUS M TUITHI NUTH(POBATBEHBIX CTAHKOB.

Jlist BceX PAacCMOTPEHHBIX TEXHOJIOTHHA pEe3aHHUs HM3YYUTE BO3MOKHBIC BHUIIBI
pabor.

B 3akimiodueHMH  yAenWTe BHHMAaHHE  BO3MOXKHOCTSIM — MEXaHW3allUd W
aBTOMATH3AINH METATOPEKYITUX CTAHKOB.

VsicHHTE, YTO TPEACTABIAIOT COOOW CTaHKM C YHCIOBBIM TMPOTPAMMHBIM
ynpasieHueM (UITY) u kak u3 Hux cobupart ruokue apromarudeckue Juaun (IAllsr).
BBenute nis cebst moHATHE O pOOOTAaX M MAHUITYIISITOPAX.

OnexTpopu3nKOXUMHUIEcKas 00paboTka MarepuanoB. [lo cpaBHEHHIO ¢ OOBIYHOMN
00paboTKOIl METaNIOB pe3aHWeM STH BHIBI 00pabOTKHM HMMEIOT PsJ MPEHUMYIIECTB:
MO3BOJISIIOT 00pabaThiBaTh MaTepHalibl C BBHICOKIMH MEXaHWYECKHMH CBONCTBAMH,
00paboTKa KOTOPHIX OOBIYHBIMM METOJAMHU 3aTpyIHEHa WM COBCEM HEBO3MOXKHA
(TBepaple cIIaBbl, pyOWHBI, aliMa3bl U IaKe CBEPXTBEPHbIC MaTEPHUAIIbl), a TAKXKE AT
BO3MOXXHOCTh ~ 00pabarhiBaTh CcaMble  CIIOKHBIE TOBEPXHOCTH  (OTBEPCTHS  C
KPUBOJIMHEITHON OCBIO, IIIyXH€ OTBEPCTHs (PaCOHHOTO MPOPUIIS U JIp. ).

Bce i MeToapl OOBIYHO MOAPA3AESAIOT Ha JBE OONBIINE TPYHIBl, K KOTOPHIM
OTHOCSIT:
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Onekrpodusnueckue cnocoObl 00padoTku. Metoabl, OTHOCAIIUECS K DJTOU
rpylIe, 4dame BCEro Ha3bIBAIOT AIIEKTPOIPO3SHOHHBIMH M DJICKTPOIYYCBHIMU B
3aBHCHMOCTH OT CII0Cc00a MO/IBO/Ia YHEPTHH K 00padaThIBaeMOM MOBEPXHOCTH.

DNEeKTPO’PO3NOHHAST 00pabOTKa TOKOIPOBOIAIINX METAJIIOB U CIUIABOB OCHOBaHA
Ha SIBJICHUW MECTHOTO Pa3pyIIeHUs] Marepuaya Mmoj ACUCTBUEM MPOIYCKaeMOTO MEXKIY
HUM | CTICIUATIBHBIM AIIEKTPOAOM UMIYIBCHOTO 3JIEKTPHUYECKOTO TOKA.

Pa3psigpl TOka OCYIIECTBISIIOT HETMOCPEACTBEHHO B 30HE 00paboOTKe, TAEC OHHU
peoOpasyroTCs B TEIUIO, BHITUIABISIONINE YACTHIIHI 00pabaThiBaéMOro MeTasia.

Brigenstor:

- BJIEKTPOUCKPOBYIO 00pabOTKY;

- 3JIEKTPOUMITYJILCHYIO 00Pa0OTKY;

- AIIEKTPOKOHTAKTHO-IYTOBYIO 00pa0oTKY;

- YIIBTPa3BYKOBYIO 00PabOTKY.

DJeKTpoIyueByr0 00pabOTKy MPOBOAST HA JIFOOBIX MaTepuaiax U OHa HE 3aBUCUT
OT HMX JJIEKTPOTPOBOAHOCTH. B TaHHOM ciiyyae SHEprus momaeTcsi Ha 00padaThIBaeMyTO
MOBEPXHOCTh 3a CYET HWCIOJb30BaHMS KBAHTOBBIX TEHEPATOPOB (J1a3€pOB) WM
AIIEKTPOHHO-TTYYEBhIX MTYIIEK.

Brigenstor:

- CBETOJY4EeBYIO0 00pabOTKYy (JIa3epHYIO);

- 3JIEKTPOHHO-JIYYeBYI0 00pabOTKY.

DNEKTPOXUMHUYECKHE CIOCOOBI O00pabOTKU.OTH CHOCOOBI HAXOMAT IIHPOKOE
NPUMEHEHHUE B TPOMBIIUICHHOCTH W OCHOBaHBl Ha aHOMHOM pPacTBOPEHHWU MeTajuia
(aHOma) MpY MPOMYCKAHUH Yepe3 PACTBOP IIEKTPOITUTA MOCTOSHHOTO TOKA.

Brigenstor:

- AIIEKTPOXUMHUYECKOE TpaBieHHUE (TTOJTUPOBAHNUE);

- pa3MEpHYIO AIEKTPOXUMHYECKYI0 00paboTKY;

- 9JIEKTPOXUMHUKO-MEXaHUYECKYI0 00paboTKYy;

- XUMHUKO-MEXaHUUECKYI0 00paboTKYy.

KOHTPOJIBHBIE BOITPOCBI

1. Kakue nABMWKEHHS TpPU MEXaHUYECKOW 0OpaOOTKE Ha3bIBAIOT PAOOUMMHM, a KaKHe
BCIIOMOTaTEIbHBIMU ?

2. Kakue BUJIbI TOBEPXHOCTEHN BBIJEISAIOT MPU MEXaHUUECKOU 00paboTke?

3. Kakue yribl BBIAENSIOT B PEKYLIEH YaCTH UHCTPYMEHTA:

4. YTo NOHUMAIOT MO/ INIOCKOCTSAMU PE3aHUS B CTATUYECKOW CUCTEME KOOPAUHAT?
5. OnumuTe nponecc 00pa3oBaHUs CTPYKKH.

6. UTO MOHMMAIOT ITOJI CUJION pe3aHus?

7. Kakue onepanuu BKJIIOUAIOT B ce0sl peKUM pe3aHusi U KaK ero BbIOUparoT?

8. 17151 4ero ucnoJib3yrT CTAHKK TOKAPHOM Ipynbl?

9. ITouemy TOKapHbIE CTAHKH YaCcTO Ha3bIBAIOT YHUBEPCAIbHBIMU ?

10. YTo moHMMAIOT 10 36HKOBAaHUEM U Pa3BEPThIBAHUEM KPYITHBIX OTBEPCTHUH.

11. Kakue ocHOBHBIE TUIIBI ()pe3 CYIIECTBYIOT?
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12. B yeM 0COOEHHOCTH CTPOTaIbHBIX CTAHKOB?

13. Yto moHMMAIOT MO/ MPOLIECCOM HUTU(POBAHUS ?

14. Yto moHUMAIOT 10J] a0pa3UBHBIM HHCTPYMEHTOM ?

15. Jlnst kakux 1esiei uCroiib3yloT B MEXaHOOOPaOoTKe pOOOTH 1 MAHUIYIISITOPHI?

16. B uem cyTb 31eKTpohU3NIECKUX CIIOCOO0B 00pabOTKU?

17. Tlouemy 5SIEKTpOIPO3UOHHBIA  00pabOTKE MOXKHO  TOABEpPrarb, TOJBKO
AIIEKTPONPOBOASIINE MaTEPUAITBI?

18. YTo siBNIE€TCS NCTOUHUKOM SHEPTUU MIPHU YIBTPa3ByKOBOM 00paboTKe?

19. Kakue TexHOIOTMYECKHE OMEpallMd MOXHO OCYUIECTBISATh C HCIOJIb30BAHHEM
nazepoB?

20. B uem cyTh 2IEKTPOXUMHUYECKUX CITIOCOOOB 00pabOTKH?

21. Jlna Kakux 1esei MpUMEHSIOT 3IeKTPOXUMHUYECKOe TpaBieHue (MoaupoBanue)?

22. [Toyemy OfIMH U3 BUIOB AMEKTPOXUMHUUECKON 00pabOTKH HA3BIBAIOT Pa3MEPHOM?

ITOPAAOK BbITTOJIHEHM A PABOTDI

1. H3ydnte TCOPETUUYECCKYI0 YacTh W HCIOJb3ys PEKOMCHIOBAaHHYIO JIUTEpaTypy,
3armoTHUTE Ta0IuIB! 1 ¥ 2, OPMBI KOTOPBIX MTPUBEIACHBI HHXKE.

2. Ins xaxnaoro cnocoba 00paboTku B TabIMIAX HYKHO yKa3aTh BHJ OOOpPYIOBaHHS U
0071aCTh MPUMEHEHUS JJAHHOTO CIIoco0a 00paboTKH.

Tabnuna 1 — O6paboTka METaIOB pe3aHueM

HaszBanue Bun O06mnacThb
criocoba o0opynoBaHUs MIPUMEHEHUS

Tabnuua 2 - Dnexrpoduszukoxumuyeckas 00padboTka MaTepruanoB

HaszBanue Bun O06mnacThb
criocoba o0opynoBaHUs MIPUMEHEHUS
COJEPXXKAHUME OTUETA

3. 3amnostHeHHbIe Ta0IUB! | 1 2.
4. TlpenctaBuTh ONpPENENICHUs] HOBBIX CIEHHUAIBHBIX TEPMHUHOB, BCTPETHUBIIMXCS IMPU
BBITIOJTHEHUHU Pa0OTHI, B BUJIE CJIOBapSI.
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