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1. HEJIX X 3AJAYH OCBOEHUSA JUCITUITJINHBI

1.1{[enu: Mate OyaymuM cennaucTaM 3HaHUA U YMEHHS, TI03BOJISIOIINE 000CHOBaHHO BBIOMpATh MaTepHasbl IIPU
KOHCTPYMPOBAHUU M PEMOHTE Pa3IMYHbBIX H3JEJIUH, YINTHIBATH TPEOOBAHMUS TEXHOJIOTMYHOCTH UX (POPMEI, a TAKKe
BJIMSIHUE TEXHOJIOTHYECKUX METO/I0B ITOJIy4eHHS U 00pabOTKK 3aroTOBOK Ha Ka4eCTBO U JOJITOBEYHOCTH JIeTaJIeH.

1.2|3a0auu: BaxHoe 3HaUYeHHE T U3y4YCHUS JUCHUIIIMHBI UMCIOT 06HII/IC CBCACHUS U MPAKTUYCCKUC HABBIKH,
MOJYYCHHBIC CTYACHTAMHA BO BPEMA yqe6H0ﬁ IMPAKTUKU B MaCTCPCKUX.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxon (pazgen) OOITL:

b1.0.03

2.1|TpeGoBaHus K NpeABAPUTEILHOI NOATOTOBKE 00y4a0LIerocs:

22| IucuMnJiMHbI M NPAKTHKH, /I KOTOPBIX OCBOEHHeE JAHHOH JUCHMIIMHBI (MOAYJIs1) HEOOXOAUMO KAK
npealecTByOIee:

2.2.1

BrinonaHeHue U 3alUTa BbITYCKHON KBaTU(UKALMOHHON paboThl

(MOJY.JIsT)

3. KOMIIETEHIIMHN OBYYAIOIIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHBI

peumieHus 3aga4d IlpO(l)eCCPlOHa.]'leOﬁ ACATCJIBbHOCTH.

OIIK-2: Cnoco4eH NOHUMATh NPUHLIHUIILI PA0OTHI COBPEMEHHbIX HH)OPMAIMOHHBIX TEXHOJIOTHI U HCII0JIb30BATh UX /IS

HN/I-1.0IIK-2: 3naeT npyuHUMNBI pAa00THI COBPeMeHHbIX HHPOPMALMOHHBIX TeXHOJIOTHIi.

KJ1accU(UKAIMIO, MAPKUPOBKY, HA3HAYEHUE, MEXaHUYECKHE XapaKTEPUCTUKH OCHOBHBIX KOHCTPYKIIMOHHBIX MaTEPHUAIIOB JUIs
IIPOEKTUPYEMBIX U3JIETIHH, IPOLECCH OJIyYeHUsI M 00padOTKH MaTepHaoB;

3HaTh 0a30BYI0, CHENHUANBHYIO JEKCUKY U OCHOBHYIO TEPMUHOJIOTHIO 110 HAIIPABJICHUIO TIOATOTOBKH;
BJIaJeTh HABBIKAMHU CaMOCTOSATEIBHOTO BEIOOPA MaTEpHAaIoOB ISl 3aJaHHBIX YCIOBUH HKCIIIyaTallly ¢ yI€TOM TpeOOoBaHMH
TEXHOJIOTHYHOCTH, 3KOHOMHUYHOCTH, Ha/IE)KHOCTHU U JIOJITOBEYHOCTHU H3/IENIUH.

HU/I1-2.0I1K-2: BrageeT HaBbIKaMHU HCIOJIb30BAHUS COBPeMEHHBIX HH(OPMALMOHHBIX TeXHOJIOTHIi B 00pa3oBaTeIbHOI U
HAY4YHO-HMCCJIEI0BATE/IbCKOI 1eATeIbHOCTH.

[0 MapKHPOBKE MaTEPHaiIa ONPEACISITh COCTAB, Ha3HAYCHHE CIIIaBa,C UCIIOIB30BAaHHE IPUOOPOB CAMOCTOSTEIBEHO ONPEACISITh
MEXaHHUYECKHE CBOWCTBA MaTePHAIIOB,IPOCKTHPOBATH MPOLECCH TEPMHUUYECKOM, XUMHKO-TEPMHYECKON 1 APYTUX BUIIOB

YIPOUYHSIOIUX 00paboTOK;
000CHOBAHHO BBHIOUPATh MaTePHAbI AJIsl U3TOTOBICHUS JCTAJICH, TPUMEHITh COBPEMEHHbBIE MeTO bl POpMOOOpa30BaHUS 3aTOTOBOK.

ﬂpO(l)eCCI/IOHaJILHOﬁ ACATCJIBbHOCTH.

HU-3.0IIK-2: Cnoco0eH ucnob30BaTh COBpeMeHHbIe HHQOPMAILMOHHbIE TEXHOJIOTHH /ISl pellleHus 3a4a4

4. CTPYKTYPA U COJIEP’KAHME JUCLAIIMHBI (MOLY.JIsT)

Kon HaumenoBanue pasaenoB u Tem /Buj | Cemectp / | YacoB | Komneten- | Jluteparypa | Unte | Ilpumeuanue
| sapaTug 3apgaTus/ Kvpce U0 0 DAKT.
Paznen 1. MaTepuasioBeeHnue.
TexHo/10rusi KOHCTPYKIMOHHBIX
MaTepuanioB. OCHOBBI IPOU3BO/ACTB.

1.1 Marypuanosenenue. TeopeTnueckue u 3 4 WJ-1.0I0K- |JI1.1 JI1.2J12.1 0 OcHOBHBIE
TEXHOJIOTHYECKHUE OCHOBBI 2 U- J12.2 METOIBI
IPOU3BOJICTBA MaTepuaos. /Jlex/ 2.0IIK-2 MOJTy4EeHHUS

1.2 IIpon3BoacTBO HEPA3BbEMHBIX 3 2 WJI-1.0I0K- |JI1.1 JI1.2J12.1 0 Dusuko-
coennHeHni CBapOYHOE MPOU3BOICTBO 2 - J12.2 XUMHYECKHE
IOBEIMPHBIX u3aeauid. /Jlex/ 2.0IIK-2 OCHOBBI

1.3 [Ipon3BoACTBO 3arOTOBOK XOJIOTHOM 3 4 WNA-1.01IK- [JI1.1 JI1.2J12.1 0
JINCTOBOM IITAMITOBKOM 2 U]I- J2.2
Mp/ 2.0IIK-2

1.4 [TapameTps! pexxuma pyqHOM 4 3 WUA-1.01IK- [JI1.1 JI1.2J12.1 0
3JIEKTPOAYTOBOM CBAPKH MOKPBITHIM 2 U- 2.2
anekrpoaom. /TIp/ 2.0IK-2




1.5 DopMOBKa U MTOJTy4E€HUE OTIMBOK U3 Na-1.000K- [JI1.1 JI1.2J12.1
cunymuna /IIp/ 2 U- 2.2
2.0I1K-2
1.6 CgoiictBa cBapounoii nyru /IIp/ WA-1.0I0K- |JI1.1 JI1.2J12.1
2 U1- 2.2
2.0I1K-2
1.7 OCHOBBI IOPOIIKOBO# MeTamypruu /Jlex/ WA-1.000K- |JI1.1 JI1.2J12.1 TexHomnorus
2 U- 2.2 MOJTy4EHHUs
2.0IIK-2 MTOPOIIKOBBIX
1.8 IIpon3BoACTBO KOMITO3UIIMOHHBIX Na-1.000K- [JI1.1 JI1.2J12.1 dusuko-
Mmarepuaios. /Jlex/ 2 UA- 2.2 TEXHOJIOTHYECK
2.0IIK-2 1€ OCHOBBL
1.9 ITomyyenue neraneii c\x U3 miacTMacc; NA-1.0I0K- |JI1.1 JI1.2J12.1
«Cgapxka miactmaccey /TIp/ 2 UA- 2.2
2.0IIK-2
1.10 1 Ctpoenue maTepranoB. MeTaisl U UX Na-1.000K- [JI1.1 JI1.2J12.1
CILJIaBBbI. 2 UJI- J12.2
Mexannyeckue CBOWCTBA MaTepUaIOB 2.0IIK-2
2 Teopust cnnaBos. @opMUpOBaHUE
CTPYKTYpPBI METAJLIOB
Y CIJIABOB IPU KPUCTAIUIU3ALMA
3 CrutaBbl CHCTEMBI <CGKEJIE€30-yTIePOI»
4 MeTo/p! TEPMUYECKOI U XUMHKO-
TePMHUUECKOM
00paboTku
5 JlerupoBanubie cranu /Cp/
Pa3nea 2. O6padoTka MeTaNI10B
pe3anuemM
2.1 Ilomy4enue 3aroToOBOK U U3ETHIA Na-1.000K- [JI1.1 JI1.2J12.1 3HaueHue
pe3anueMm. /Jlex/ 2 UJI- J12.2 o0OpaboTku
2.0IIK-2 KOHCTPYKIIMOHH
2.2 Merannudeckne u HeMeTaJUINIECKUe Na-1.000K- [JI1.1 JI1.2J12.1 VYrnepoaucteie,
pexyme Marepuaisl /Jlex/ 2 NA- 2.2 JIETUPOBAHHBIE U
2.0IK-2 OBICTPOPEIKYIIH
2.3 CraHku Juis JIe3BUHHON 00paboTku Na-1.000K- [JI1.1 JI1.2J12.1 Jns ne3BuiiHoN
MmetasoB: /Jlex/ 2 UA- 2.2 00paboTku
2.0IIK-2 METaJlJIOB:
2.4 OnexTpopusnueckue MeTo bl 00paboTku NA-1.0I0K- |JI1.1 JI1.2J12.1 dusnyeckue
/Jex/ 2 UJI- J2.2 OCHOBBI H
2.0IIK-2 CTaHKHU.
2.5 CTpyKTypa TEXHOJIOTHYECKOTO Ipolecca Na-1.000K- [JI1.1 JI1.2J12.1 TexHosoruueck
MeXaHH4Yeckoi o0paboTku. /Jlek/ 2 UA- 2.2 ast oneparys,
2.0IIK-2 TEXHOJIOTHYECK
2.6 Pe3p6000pabaThIBarOLIii HHCTPYMEHT. WA-1.000K- |JI1.1 JI1.2J12.1
HHcTpyMeHT i UM (OBaIbHBIX paboT 2 U- 2.2
Mp/ 2.0I1K-2
2.7 MexaHn3M II1aBHOTO ABMKEHUSI TOKAPHOTO Na-1.000K- [JI1.1 JI1.2J12.1
CTaHKa. 2 UJI- J12.2
MexaHu3Mm mmojiad TokapHoro cranka /TIp/ 2.0IK-2
2.8 CBepiIMIIbHBIN CTAaHOK NJ-1.000K- [JI1.1 JI1.2J12.1
®pe3epHbIl CTAHOK 2 - J12.2
Kpyrnonum¢oBaibHblii CTaHOK 2.0IIK-2
Pacuér pexxnma pesanust TOkapHOI
onepanuu /I1p/
2.9 ITocTpoeHne TeXHOIOTUYIECKOTO Tpo1ecca Na-1.000K- [JI1.1 JI1.2J12.1
o0paboTku uznenuit /I1p/ 2 UJI- 2.2

2.0IIK-2




2.10 6 L{BeTHBIC METAIIIBI U CIIJIABBI 20,1 | MO-1.0I0IK- |JI1.1 JI1.2J12.1
7 Hemerannuyeckue MaTepHabl 2Un- J12.2
8 KommozuimonHeie MaTepraisl 2.0IIK-2
9 OCHOBBI IPOU3BOCTBA METAIIJIOB
10 TexHOIOTHYIECKHE MPOLIECCHI
MOJIy4EHUS OTIIMBOK
11TexHonoruueckue mporecchl 00padoTka
METaJUIOB
JIaBIICHUEM
12 TIpou3BOACTBO HEPA3bEMHBIX
coenuHeHmnil. CBapka u
narka
13 BricokosHEpreTHIECKNE TEXHOIOTHI
006paboTku
JeTanen
14 ®opmooOpazoBaHKe IOBEPXHOCTEH
JieTanel pe3aHueM.

15 O6paboTka NOBEpXHOCTEN AeTalei
a0pa3uBHBIM
uHcTpymentoM /Cp/

2.11 O6paboTka MOBepXHOCTEH eTaeit 8 NA-1.0I0K- |JI1.1 J11.2J12.1
JIE3BHUHBIM HHCTPYMEHTOM. 2 U1- J12.2
Kunematuueckue ¥ reoMeTpU4IeCcKUe 2.0IIK-2
napaMmeTpsl porecca pezanusi. Pusnko-

XMMHUYECKHE OCHOBBI IIPOIIECCca pe3aHusl.
Mp/
Paznea 3. IIpome:kyTouHast aTTecTanust
(3auér)
3.1 [TonroroBka k 3auéty /3auérCOn/ 8,85 | UJ-1.01IK- [JI1.1 JI1.2J12.1
2 UJ- J12.2
2.0IIK-2
32 Konraktnast padota /KCPATT/ 0,15 | MA-1.0IK- |JI1.1 JI1.2J12.1
2 UM- J12.2
2.0IIK-2
Pa3gen 4. Koncyabranuu
4.1 Koncynpranus no nucturuinbe /Konc/ 0,9 | UO-1.0I0K- |JI1.1 J11.2J12.1
2 UA- J12.2
2.0IIK-2
Paznen 5. CTpoeHne MeTaLI0B.

5.1 Crpoenue MetaioB. Tumbl 6 WNA-1.0I0K- |JI1.1 J11.2J12.1
KpUCTAJUTHUECKUAX 2 U1- J12.2
pelierok, noauMopduzM. GopMuUpoBaHUE 2.0IIK-2
CTPYKTYpPBI METAJUIOB U CIUIaBOB IIPH
MEPBUYHON KpHcTamu3anuu. /Jlex/

5.2 Juddy3nonHbIe npoLecchl B MeTaIax 1 4 NJ-1.000K- [JI1.1 JI1.2J12.1
crutaBax. CTpoeHHe pearbHbIX 2 - J12.2
MeTaJuIoB.cIuiaBax. CTpoeHue peabHbIX 2.0I1K-2
METAJIOB.

OcHOBBI TEOpUH CILIABOB. /JIex/

53 Jmarpamma U30TEPMHUECKOTO 4 NJ-1.000K- [JI1.1 JI1.2J12.1
MIPEBPAIICHHUS. 2 N1- J12.2
Knaccudukanus BU10B TepMUYECKOI 2.0I1K-2
00paboTKU (OTHKUT, HOpMAJTU3ALIHS,
3aKajka, oTIyck. Tepmuyeckas oOpaboTka
FOBEJIMPHBIX u3aenui. /Jlex/

5.4 Mensb u cruiaBsl Ha ee ocHoBe /I1p/ 4 WA-1.0I0K- |JI1.1 J11.2J12.1

2 UA- J12.2
2.0IIK-2

5.5 [Tnactmaccst. /I1p/ 4 NJ-1.000K- [JI1.1 JI1.2J12.1

2 UJ- J12.2
2.0IIK-2

5.6 O6paboTka NOBEpXHOCTEH eTaeit 8 WNA-1.0I0K- |JI1.1 J11.2J12.1
a0pa3uBHBIM HHCTPYMEHTOM. 2 U1- J12.2
Mp/ 2.0IIK-2




5.7 N3y4yenne KOHCTPYKTUBHBIX 3 8 NA-1.000K- (JI1.1 JI1.2J12.1 0
0COOEHHOCTEH MHCTPYMEHTOB IS 2 NN- 2.2
00paboTku oTBepcTHid. Pacyer pexxumMoB 2.0I1K-2
CBEpJICHUS Ha CBEPJIMIIBHOM
cranke. /IIp/

Paznen 6. [IpomeskyTouHas aTrecTanus
(3auéT)
6.1 [TonroroBka k 3auéty /3auér/ 3 8,85 | UJ-1.0IIK- |JI1.1 JI1.2J12.1 0
2 UJ- J2.2
2.0IIK-2
6.2 KonraxrHas pabora /KCPATT/ 3 0,15 | WO-1.0I0K- |JI1.1 JI1.2J12.1 0
2 UJ- J2.2
2.0IIK-2
Pazpen 7. Koncyabranumn
7.1 Koncynpranus no nucuuruinne /Konc/ 3 1 NA-1.0I0K- [JI1.1 JI1.2J12.1 0
2 UJ- J2.2
2.0IIK-2

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpOJ/IbHBIE BONIPOCHI U 3aJaHUSI

Tect

1. CrnaB kenesa ¢ yriaepoaoM, coaepskamui yriaepoaa 6omnee 2,14 % Ha3piBaeTcs
1) uyrynom

2) CTabiO YriIepoJUCTON

3) cranbko JIerupoBaHHOM

4) TeXHUYECKHUM HKEJIEe30M

2. CninaB kejesa ¢ yriepoJioM, coaepkaiuil yriepoaa menee 2,14 % Ha3piBaeTcs
1) uyrynom 6enbiM

2) cTanbio

3) 4yryHOM BBICOKOIIPOYHBIM

4) TeXHUYECKHM KEJIe30M

3. OCHOBHOH NPOAYKIIUEHN YEPHON METAJUTYPTHH SBIISIOTCS
1) uyryH nepeenbHbli

2) 4yTyH JIUTCHHBIH

3) deppocnnassl

4) cTanbHbIC CIIUTKU

5) urarypsl

6) CIIMTKY LIBETHBIX METAJIOB

4. OcHOBHOY POAYKLKEH IIBETHON METAJUTYPTHH SIBIISIOTCS
1) uyryH nepeenbHbIH

2) 4yTyH JIUTCHHBIH

3) deppocnnassl

4) cTanbHbIC CIUTKU

5) nurarypsl

6) CIIMTKY IIBETHBIX METAJIOB

5. T'opHast nopoza, U3 KOTOPOH LesiecooO0pa3HO U3BJIEKATh METAIUIBl MM UX COSANHEHUS Ha3bIBACTCS
1) pynoii

2) dbeppocmiaBoM

3) nurarypoii

4) mmxroi

6. Marepuaii, 3arpy:kaemblii B IUIaBUIIBHYIO MeUb JJIs1 00pa30BaHus JETKOIJIABKOTO COEIMHEeHNUS (1IIaKa) C MYCTOM MOPOJIOH Py/Ibl
Ha3bIBACTCS

1) ¢pmrocom

2) muxrTon

3) TorIMBOM

4) xoKCOM

7. UyryH BBITUIaBISIIOT B
1) MapTEeHOBCKUX Medax
2) KHCTIOPOIHBIX KOHBEPTEpax




3) IOMEHHBIX Meyax
4) MyroBBIX MIABWIBHBIX dJICKTPOIEYax

8. VicxomHbIME MaTepuaIaMy Ul TPOU3BOACTBA YyTyHA SIBISIFOTCS
1) pyna

2) TOIUIUBO

3) ¢uroc

4) ckpan

9. OCHOBHBIM TOIUIMBOM B JOMEHHBIX II€4aX SIBISCTCS
1) noMeHHBIH (KOJIOIIHUKOBBIH ra3)

2) ma3yt

3) Kokc

4) npupoaHBIN Ta3

10. BoccranoBnenue xese3a U3 pyabl B JOMEHHOH IMeYU MPOUCXOAUT TI0 CXEMe

11. OCHOBHBIM NPOJYKTOM JOMEHHOTO MPON3BOJICTBA SIBIISIETCS
1) cranp

2) 4yryH

3) mutak

4) NOMEHHBIH ra3

12. OCHOBHBIMH MaTepHaIaMH I IPOU3BOJCTBA CTAIH SBIISIOTCS
1) nepenenbHbIi 4yryH U CTaJIbHOI 10M (CKpar)

2) NMUTEHHBINA YyTYH ¥ CTAJILHOM JIOM (CKpar)

3) xene3Has pyna U CTallbHOI 10M (Cckparr)

4) xxene3nas pyna u Giroc

13. Packucrnenue cTainy Mpu ee BBIIUIABKE OCYIIECTBIISIECTCS Ha dTamne
1) nepsoM

2) BTOpOM

3) TpeTbemM

4) nepBOM ¥ BTOPOM

14. Hauboubliryro cTENeHb PACKUCICHHS HMEET CTallb
1) kumsmas

2) NOJIyCIIOKOMHAs

3)crokoiiHas

4) kunsm@as v NoJTyCIOKOWHAS

15. BpeqHBIMH IPUMECSIMH B CTAJIAX SABIIIOTCS
1) »xene3o u yriepon

2) KpEeMHU U MapraHeil

3) kpeMHHUii U yriepos,

4) dpoctop u cepa

16. Cranp HanboJsIee BBICOKOTO KaueCTBa MOXHO IOJIyYHUTh B
1) KUCTIOPOJJTHOM KOHBEpTEpE

2) MapTEeHOBCKOM 1e4n

3) 3NeKTPHUUYECKOM TeUn

4) KUCIIOPOTHOM KOHBEPTEPE U MApTEHOBCKOW NeYH

17. YyrynHnast opMa Uil K3TOTOBJICHHS CITUTKA HA3BIBACTCS
1) u3noxxHuULEH

2) matpuueit

3) nuteiiHol popmoit

4) oTIIMBKOM

18. OTpacne ManIMHOCTPOCHNUS, 3aHIMAIOIIASICSl H3TOTOBJICHHEM 3aTOTOBOK H ICTANICH ITyTeM 3aJIMBKH PacIUIaBICHHOTO MeTallla B
(dopMy, OJIOCTh KOTOPOH UMEET KOHPHUTIYPALIMIO 3arOTOBKH (J€TaNIN) HAa3bIBACTCS

1) muTeHBIM IPOU3BOACTBOM

2) OTIAMBKOM

3) popmoBkoi

4) MMThEM B KOKHJIb

10 RaraTopya Moy meTann NonvVUennag MeTOTOM TUTED HARLIRASTCd




1) nuTeiinolt popmoit
2) nuTeHON OMOKOH
3) oTnuBKO#

4) nuTheM

20. K nureitHbIM CBOWCTBaM CIUIaBOB OTHOCSTCS
1) )KUKOTEKY4€eCTh

2) ycaaka

3) CKJIOHHOCTb K 00pa30BaHUIO TPELIUH

4) CKIIOHHOCTb K 00pa30BaHUIO ra30BbIX PAKOBUH
5) CKIIOHHOCTB K KOPOOJICHHIO

6) OrHEYNIOPHOCTh

21. K crienmanbHBIM C1Ioco0aM JIMThSL OTHOCST JIUThE
1) B mecyaHO-IIUHUCTBIE (HOPMBI

2) 1O BBIIUIABJISIEMBIM MOJIEIISIM

3) B 060110uKOBbIE (POPMBI

4) B KOKHJIb

5) mon naBIeHUEM

6) 1IeHTpOOEeKHOE

22. JIOCTOMHCTBAMH CIIEIIHAIBHBIX CIIOCOOOB JINThS ABJISIOTCS
1) merieBr3HA MPOLIECCOB

2) mpocToTa U3roToBICHHS HOpM

3) TOYHOCTh F€OMETPUUECKUX PA3MEPOB MOTYyHaEMBIX OTIMBOK
4) manasi IepoX0BaTOCTh MOBEPXHOCTH MOJTYyYaeMbIX OTIUBOK
5) BBICOKasi IPOU3BOAUTEILHOCTh TPYAa

23. KOMIUIEKT IPUCTIOCOOICHU ISl U3rOTOBJICHUSI OTIIMBOK Ha3bIBACTCS
1) nuTeiHOW OCHACTKOM

2) nMUTEHON MOJEIIbIO

3) JIMTHUKOBOW CHCTEMOM

4) GOopMOBOYHBIM KOMILIEKTOM

24. YacTtb TUTEHHON OCHACTKH, BKIIIOYAIOLIas NPUCTIOCOONIEHHS /U1t 00pa3oBaHus paboueil mosocty TuTeiHoi GpopMbl Ha3bIBaeTCA
1) MOJETbHBIM KOMILIEKTOM

2 )MOJAETBIO OTIUBKU

3) JIMTHUKOBOW CHCTEMOM

4) MOICTTLHBIMY TUTUTAMHU

25. IlpucniocobieHne a1 MOIyYeHUS B TUTEHHON (opMe MOJIOCTH, COOTBETCTBYIOIICH KOH(GUTyparmu 01M3KoiH K KOHPUTYpauu
MOJTy9aeMOil OTIIUBKH, SBIISAETCS

1) crepxeHb

2) nuTeiHas MOJAEb

3) MoJienb BBIIIOPA

4) MoJenh CTOSIKA

5.2. TeMbl NHCbMEHHBIX padoT

[TnacTrueckast neopmaryis ¥ peKpUCTaIUIN3aLUs METAIUIOB
BnusiHne TepMudeckoit 00pabOTKH Ha MUKPOCTPYKTYPY H
CBOWCTBA YIJI€POJMCTBIX CTANEH

30Ha TEPMUYECKOTO BIUSHUS B CBAPHBIX COSANHEHUSIX
W3yueHue CTpyKTyphl M CBOMCTB JISTHPOBAHHBIX CTael
MukpoaHanu3 HBETHBIX METAJIOB U CIUIABOB

W3ydenue CTpyKTyphl U CBOICTB KJICEBbIX COCAUHEHUH,
COCTaBOB JJISI «XOJIOTHOM» CBapKU

TexHOJ0rus NOTyYeHHs U UCIIBITAaHUS IEHOIIACTOB
TexXHONOTHS MOMYYeHHsT HCIIBITAHMS 3aIUTHBIX
JIAKOKPACOYHBIX IMOKPHITUH

W3roToBneHne OTIIMBKY B pa30BOil IecuaHoi JTUTEHHON Gopme
W3ydenue u pacueT onepauuii 1IMCTOBOI ITaMIOBKU
l"azoBas cBapka. Kucnoponnast peska

KoHTakTHBIE BUIBI CBApKU

DoHI OLIEHOYHBIX CpeacTs

«(DOpMI/IpyeTCﬂ OTACJIbHBIM JOKYMCHTOM B COOTBETCTBUU C IlonoxxenueMm o (1)0HZ[C OLICHOYHBIX CPCACTB TAT'Y».




. YYEBHO-METOJAUYECKOE U TH®OPMALNIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOJAY JIS)

6.1. PexoMeHayemasi JiuTepaTypa

6.1.1. OcHoBHas JiUTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue W3paTenscTBO, roj Omn. agpec
JI1.1 |Ap3zamacoB B.b., MatepranoBeeHle U TEXHOJIOTUS MockBa: AkajgeMusi,
UYepenaxun A.A. KOHCTPYKIIMOHHBIX MaTepuaioB: yueOHuk s (2011
BY30B
JI1.2 [Macanckuii O.A., MatepuranoBeeHe U TEXHOJIOTUN Kpacnosipck: http://www.iprbookshop.ru
KazaxoB B.C., TOKMUH |[KOHCTPYKIIMOHHBIX MaTEpPHAJIOB Cubupckuii /84233 . html
[ump.] AM. (enepanbHbIi
yHuBepcuteT, 2015
6.1.2. JlonoiHuTeIbHAS JUTEpPaTypa
ABTOpBI, COCTaBUTEIHN 3arnaBue W3paTenscTBO, roj On. agpec
JI2.1 |becnansko U.H. OTHOKYIBTYPHBIE TEXHOIOTHH B YensabuHCK: http://www.iprbookshop.ru
JIESATENLHOCTY PErMOHANIBHBIX HALIMOHANIBHO- |YensOuHCcKuii /56540.html
KyJIbTYpPHBIX LIEHTPOB: yuyeOHOe mocodue TOCYapCTBEHHBIH
HWHCTHUTYT KYJIBTYPBI,
2006
JI2.2 |JIyrogoii B.II. KoHcTpynpoBaHue 1 An3aiiH FOBEITUPHBIX Musck: Beiiimas | http://www.iprbookshop.ru
u3zenuii: yuebHoe nocodue mkoia, 2017 /90781 .html
6.3.1 IlepeyeHs NporpaMMHOro odecneyeHust
6.3.1.1|Google Chrome
6.3.1.2|Internet Explorer/ Edge
6.3.1.3|MS Office
6.3.1.4|MS WINDOWS
6.3.1.5|Moodle
6.3.2 IlepeuyeHb MHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|uTerpupoBanHblil Hay4Hbl HHbOpMaMoHHbIH nopran eLIBRARY.RU
6.3.2.2|Onexrponno-6ubnnoreunas cucrema [IPRbooks
6.3.2.3|ba3a nanHbIX «neKTpoHHas 6MOnuoTeKa I 0OpHO-ANTANCKOr0 rOCY1apCTBEHHOTO YHUBEPCUTET A

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

JICKOUA-BU3YyaJIN3alsl

8. MATEPUAJIbHO-TEXHUYECKOE OGECIHEYEHME JUCIIUITIJIMHBI (MOAY JIST)

Homep aynutopun (Hasnauenue OcHOBHOe OCHAILlCHHE

204 B2 Y4eOHas ayTuTOpHs I IPOBEICHUS Pabouee mecTo npenoaasarens. [locagounblie MecTa Ist
3aHATHHA JEKIIMOHHOTO THUIIA, 3aHITHHA oOy4Jaromuxcs (1Mo KoJIn4ecTBy oOydaromuxcs, kademapa,
CEMUHAPCKOT0 TUTIA, KypCOBOTO mikad, MoIsOepTHI (8 mIT.)

MPOEKTUPOBAHHMS (BBIMOJHEHUS KYPCOBBIX
paboT), TPYNIOBEIX U WHAWBUIYIBHBIX
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJIS 1
MPOMEKYTOYHOU aTTECTALUU

101 B2

paboT), rpyNIOBBIX U MHAWBUAYAIBHBIX
KOHCYJIbTAaIlUH, TEKYIIEro KOHTPOIS U
MPOMEKYTOUHON aTTecTaluu

Y4eOHast ay JUTOPHS AT IPOBEICHUS Pabouee mecto npenonasaresns. [locagounsie mecta st
3aHATHH JEKIIMOHHOTO THUIIA, 3aHITHHA oOyuaromuxcs (1Mo KoJndecTBy oOydaromuxcs, kadeapa.
CEMUHApPCKOI0 TUIlA, KypCOBOI'O Myddenbnas neus SNOL 13/1100, neus sxcnpecc st mpoo,

NPOEKTUPOBAHHMS (BBIIIOJHEHHUS KypCOBBIX [roHuapHbli kpyr Nides (Shimpo) RK-5T




201 B1 Kabunet MeToqMKH TIpenolaBaHus MapkepHas yueHHUYecKast JOCKa, 3KpaH,

uH(popMaTHKy. YueOHas ayAUTOPHS I MyJbTUMEAnanpoekTop. Pabodee MecTo mpenogaBaTes.
MPOBEICHUS 3aHATUH JeKnnoHHoro Thna, |[locagodnele MecTa 00y4daromuxcs (10 KOIUIECTBY
3aHATHI CEMHHAPCKOTO TUIA, KypcOBOTO  |00yJaromuxcsi), KOMIIBIOTEPHI ¢ JO0CTynoM k MHTepHeT
MPOEKTHPOBAHUS (BBIMOJHEHHUS KYPCOBBIX
paboT), TPYNIOBEIX U WHAWBUAYIBHBIX
KOHCYJIbTAaIlNi, TEKYIIEr0 KOHTPOJIS U
npoMeKyTouHoH arrecTanuu. [Tomemenue
JUISL CaMOCTOSITEIEHON paboThI

208 A4 UwuransHbeii 3a. [Tomernienue s Pabouee mecTo mpenogasarens. [locagounsie Mecta
CaMOCTOSITEILHON pabOThI oOyJaromuxcs (1Mo koaudecTBy odydarommuxcs). HoyToyk,
MIPOEKTOP, IKPaH, BBICTABOYHBIC CTEIIAXKH, TIeYaTHBIE
U3IaAHHS

9. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIIUXCA IO OCBOEHHUIO JTUCHUILIIUHBI (MOY JIS)

Jlexuuwu, ¢ 0JJHOM CTOPOHBI — ATO OJHA U3 OCHOBHBIX ()OPM YUCOHBIX 3aHATHI B BBICHIMX YISOHBIX 3aBEICHHAX, MPEICTABISIONIAs
€000l cHCTEeMaTHYECKOE, TOCIIEI0BATEIbHOE YCTHOE H3JI0KEHHE MIPEIOJaBaTelIeM ONPEACIICHHOTO pa3/iesia KOHKPETHOW HAyKH WITH
yueOHOM JUCHMIUINHEL, C APYTroil — 3T0 ocobast hopMa caMOCTOATETbHON paboThl ¢ y4eOHBIM MaTepraioM. JISKIs He 3aMeHsIeT
€000l KHUT'Y, OHA TOJIBKO MOATAJKABACT K HEil, paCKPBIBas TEMY, IIPOOIIEMy, BBIJCISA [NIABHOE, CYLIECTBEHHOE, HA YTO CICAYET
00paTUTh BHUMAaHHE, YKA3bIBACT IIYTH, KOTOPBIM HYKHO CIICIOBATH, TOOUBAsCH TITyOOKOr0 OHUMAHMS [IOCTABICHHOW IPOOIIeMBI, a
He 0o01Iei KapTHUHBI.

PaboTa Ha JEKIMH — 3TO CIOKHBIN MPOLECC, KOTOPBIA BKIFOYACT B Ce0sI TAKME 3JIEMEHTHI KaK CIIYIIAHHE, OCMBICICHHE U COOCTBEHHO
KOHCIEKTUpOBaHKe. J[Jisl TOro, 4TOOBI JISKIKsI BBIMOIHUIIA CBOS HA3HAYCHHUE, BAXKHO MOATOTOBUTHCS K HEW U €€ 3aIHCH eIle JI0
NPHUXO0/Ia IPEIoAaBaTelsi B ayAuTOpHi0. be3 aToro manpHeiee BOCIPUATHE JICKIHU CTAHOBUTCS CIIOKHBIM. JICKIHS B yHHBEPCHTETE
paccuuTaHa Ha OATOTOBIICHHYIO ayIUTOpHIO. [IpernoaBaTesp U3araet Jiro0ol BONPOC, OPUSHTUPYSCH Ha T€ 3HAHHUS, KOTOPBIE
JIOJDKHBI OBITh y CTYACHTOB, YCBOMBIINX MaTEPHall BCEX MPEABLAYIIMX JCKIHHA. BaKHO HAyIHUTHCS CITyIIATh MPEOJaBaTelisi BO BpeMs
JICKLIUH, TIOACPKUBATH HEMIPEPHIBHOE BHUMAHHE K BBICTYMAIOLIEMY.

OnHako, OJHOTO CiyIIaHus Heqoctaro4Ho. Heo6xoanmo (hHMKCHPOBATH, 3aMMCHIBAT TOT IIOTOK HH(POPMALMH, KOTOPBIi cOOOIIaeTes
BO BpeMsl JICKLIMH — HAYIUThCS BECTH KOHCIEKT JICKIMH, T1e (OPMYIUPOBATHCH Ob HAUOOJIeE BaXKHbIC MOMEHTBI, OCHOBHBIC
MOJIOXKEHMS, H3JIaraeMble JIEKTOPOM. J{iist BeleHusI KOHCIICKTA JIEKIIUH CIIeAyeT HCIOIb30BaTh TeTPaab. BeneHue KoHCIeKTa Ha
JIUCTOYKAX HE PEKOMEHYEeTCsl, OCKOIbKY OHU He TaK YIOOHBI B HCIIONBE30BAHUH M 9acTO TepstoTcs. [Ipu opopMIleHHU KOHCIIEKTa
JICKIH HEOOXOANMO OCTABILTH II0JISL, TIE CTYJACHT MOJKET 3alHCaTh CBOM COOCTBCHHBIC MBICIIH, BO3HUKAIOIIIE MAPAIUICIBHO C
MBICIISIMH, BBICKa3aHHBIMH JIEKTOPOM, @ TAK)KE BOMIPOCHI, KOTOPbIE MOTYT BO3HUKHYTH B MPOLIECCE CIYNIAHMS, YTOOBI ONTYYHTh HA
HHX OTBETHI IPH CAMOCTOSITEIBHOM IPOPabOTKE MaTepHana JEKIUH, IPYU U3yICHUH PEKOMEHIOBAHHOM JINTEPaTyPhl HIIH
HEMOCPEICTBEHHO Y MPEenoaBaTess B KOHIE JeKuud. COCTaBIssl KOHCTIEKT JIEKIHH, CISAYET OCTABIIATh 3HAYUTENbHBIA HHTEPBAI
MEXIY CTPOYKAMHU. DTO CBSI3aHO C TEM, YTO MHOIIa BO3HUKACT HEOOXOAMMOCTD BITUCATH B IICPBOHAYAIBHBIN TEKCT JICKIHU OTHY HIIH
HECKOJIbKO CTPOYCK, UMEIOIINX MPHHIMITHATBHOE 3HAYCHHE W TIOYEPITHYTHIX U3 IPYTUX HCTOUYHHKOB. PaccTosHUE MEXAY CTPOKaMH
HEOOXOANMO TAKKE JUISl IOAYEPKUBAHHMS CIIOB HJIM LIEJIBIX TPYIII CJIOB (TAaKOE MIOJYEPKUBAHUE BBI3BIBACTCS] HEOOXOAUMOCTBIO
MPUBJICYs BHUMaHKUE K TAHHOMY MECTY B TEKCTE IIPH MOBTOPHOM 4TeHUH). OOBIYHO TOAYEPKUBAIOT OMPECICHHS, BEIBO/IBL.

Takke BaKHO MOIHOCTHIO 03 BCSAKMX H3MCHEHUI BHOCUTH B TETPA/Ib CXEMBI, TAOIHUIIBI, YSPTEIKH U T.I1., €CIM OHU MIPEIIOIAratoTCs B
nekuuu. Jyis Toro, 4To0bl COBMECTHTh MEXaHUUECKYIO 3aIHCh C OYTH JOCIOBHBIM (DMKCHPOBaHUEM HanbOsIee BaXKHBIX MOJIOKEHHUH,
MO’KHO HCIIOJIB30BaTh CUCTEMbI YCIOBHBIX COKPAICHHUIA. B mepByro ouepenp COKpAIaOTCs JTHHHBIC CJI0BA U T€, YTO IIOBTOPSIOTCS B
peud JiekTopa yaiie Beero. [Ipu 9ToM caMo cOoKpalleHHe TO0KHO OBITh O BO3MOXKHOCTH KPATKHM.

Cemunapckue (npaktudeckue) 3aHatus CamocTosTenbHas paboTa CTYAEHTOB 110 ITIOATOTOBKE K CEMHHAPCKOMY (IIPAKTHYECKOMY)
3aHATHUIO JOJDKHA HAUMHATBCS C 03HAKOMIICHHS C IUITAHOM CEMHHAPCKOTO (IPaKTUYECKOT0) 3aHATHSL, KOTOPBIH BKIIIOYAET B ceOs
BOTIPOCHI, BBIHOCUMBIE Ha 00CYXJIeHNE, PEKOMEH I 110 TIOATOTOBKE K CEMHUHApY (IPaKTHYECKOMY 3aHSTHIO), PEKOMEHIYEMYIO
IUTepaTypy K Teme. MzydeHue marepuana cielyeT HadaTh ¢ IPOCMOTpa KOHCIIEKTOB JIeKIMH. BoccTaHOBUB B mamsTH MaTepHal,
CTYIEHT NPUBOAUT B CUCTEMY OCHOBHBIE ITOJIOKEHHUS TEMBI, BOIIPOCHI TEMBI, BbIAEISIS B HEW ITITaBHOE U HOBOE, HAa YTO 00palanoch
BHUMAaHHME B JIEKIIMHU. 3aTeM ClielyeT BHUMATEIbHO IPOYNTATh COOTBETCTBYIOIIYIO IJ1aBy ydeOHHKA.

Jlns Gonee yrioyOIeHHOTO H3Y4€HHS BOIIPOCOB PEKOMEHIYeTCsI KOHCIIEKTUPOBAHNUE OCHOBHOM M JIONOJIHUTENBHON JIUTEPaTyphl.
UnTast peKOMEHAOBaHHYIO JIUTEPATypy, HE CTOUT IACCHBHO NMPUHUMATh K CBEACHHIO BCE HAIIMCAHHOE, CIEAYET aHAIU3UPOBATh TEKCT,
JlyMaTb Ha/l HUM, 3TOMY CIIOCOOCTBYIOT 3aIIMCH 10 XOJY YTEHHMs, KOTOpBIE MPEBPAILAIOT YTEHUE B MIPOLIECC. 3auCH MOTYT BECTUCH B
Pa3IMYHOM (hopMe: pa3BepHYTHIX M MPOCTHIX IIAHOB, BBINMUCOK (TE3UCOB), aHHOTAUH U KOHCIIEKTOB.

[TonoGpas, oTpaboTaB MaTepHal U YCBOUB €ro, CTY/ICHT JOJDKEH HauyaTh HENOCPEACTBEHHYIO MOATOTOBKY CBOETO BBICTYIJICHUS HA
CEeMUHAPCKOM (TIPAaKTHYECKOM) 3aHSATUH IS YETO CIeyeT NPOAyMaTh, KaKk OTBETHTh Ha KaXKIbI BOIIPOC TEMBI.

[To kaxxoMy Bonpocy IIaHa 3aHATUII HE0OX0IMMO OATOTOBUTHCS K YCTHOMY coo0meHuto (5-10 MUH. ), ObITh TOTOBBIM NPUHSTH
ydacTue B 00CYKICHUHU U JOTIOJIHEHHH AOKJIA0B U COOOIICHHH (10 5 MUH.).

BeicTynnenne Ha ceMUHapcKOM (IIPaKTHYECKOM) 3aHSATHH J0JDKHO YAOBIETBOPSTD CIEAYIOIINM TPEOOBAHUSAM: B HEM H3JIararoTcs
TEOpeTHYEeCKUE MOAXOABI K pacCMaTpHBacMOMY BOIIPOCY, TAETCs aHAIN3 IPHHIUIIOB, 3aKOHOB, OHATHH U KaTeropuii;
TEOPEeTHUYECKUE MOIOKEHNUS MOAKPEIUIAIOTCS (haKTaMH, IPIMEPaMH, BEICTYIIICHUE JOJDKHO OBITh apryMEHTHPOBAHHBIM.

CamocrostenbHas paboTa 00y4alonmxcst — 3TO IUIaHUpYyeMast yueOHasi, yueOHO-HCCIIe10BaTeNbCKas, HAyYHO-HCCIIeJ0BaTeIbCKas
paboTa, BBITIONIHsIEMast BO BHEAYJUTOPHOE BPeMs T10 3aJJaHHIO U IIPU METOANYECKOM PYKOBOJCTBE IIPEIoAaBaTelisl, HO 0e3 ero
HETIOCPEACTBEHHOTO Y4aCTHsI.




O0BeM caMOCTOATENLHON paboThI OMpeeNsIeTcsl yueOHbIM TIIAHOM OCHOBHOH TpodeccroHaIbHO# 00pa30BaTeIbHOM TPOrpaMMBl
(OIIOII), paboueit nmporpaMMoil AUCLUILIUHBL (MOLYJIS).

CamocrositesnbHast paboTa OpraHu3yeTcs U IPOBOIUTCS € LENbI0 (OPMHUPOBAHUS KOMIIETEHIINH, HOHUMAEeMBIX KaK CIOCOOHOCTh
MPUMEHSITh 3HAHUS, YMEHUS U TMYHOCTHBIC KQuecTBa /ISl YCIISITHOM MPaKTHIeCKON NEeITeIbHOCTH, B TOM YUCIIe:

- hopMUpOBaHUS YMEHHUH 110 MOKCKY M UCIIOJIb30BAHUIO HOPMATHUBHOM, IPAaBOBOM, CIPABOYHOM M CHELUAILHON JIMTEPATYPHI, @ TAKKE
JPYTHX UCTOYHUKOB UH()OPMAIHH;

- KQUECTBEHHOTO OCBOCHUS U CHCTEMATU3aLUH [OITyYeHHBIX TEOPETUIECKUX 3HAHUH, X YIITyOJIeHHs U PACIIMPEHUS [0
MPUMEHEHUIO Ha YPOBHE MEKIIPEIMETHBIX CBS3EI;

- (hopMUpPOBaHUS YMEHUS IPUMEHSATH IOJy4eHHbIe 3HAHUS Ha MPAKTHKE (B MPOGEeCCHOHANBEHOMN NeSITENLHOCTH) M 3aKPEIUICHUS
MPAaKTHISCKUX YMEHHH 00YUarOIIXCs;

- Pa3BUTHS NO3HABATENBHBIX CIIOCOOHOCTEH, POPMHUPOBAHUS CAMOCTOSATEIBHOCTH MBIIUICHUS 00yJalomuXcs;

- COBEpPIICHCTBOBAHMS PEUYEBBIX CIOCOOHOCTEH 00yJarOIINXCS;

- (hopMupOBaHKS HEOOXOJUMOTO YPOBHS MOTUBALIMH O0YYAIOIIUXCS K CHCTEMAaTHIECKOH paboTe A MOoTydeHUs 3HAaHUH, yMEHUH 1
BJIaJCHUI B IEPUO yIeOHOTO ceMecTpa, aKTHBHOCTU O0YYaIOUINXCsl, TBOPUECKOH MHUIIMATUBBI, CAMOCTOSTEIILHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

- (hopMHPOBaHHUS CIIOCOOHOCTEH K CaMOPa3BUTHIO (CaMOMO3HAHHIO, CAMOOIPE/IEICHHIO, CAMOOOPa30BaHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPEAITH3ALIIH 1 CAMOPETYIIALIIHN);

- Pa3BUTHs HAYYHO-UCCIIEA0BATEIILCKUX HABBIKOB;

- Pa3BUTHS HABBIKOB MEYJIMYHOCTHBIX OTHOILCHHUH.

K caMocTosTeNnpHOM padoTe Mo JUCHHUILTHHE (MOIYII0) OTHOCATCS: MPOpabOTKa TEOPETHYESCKOrO MaTepHaia JUCUHUIUTUHEI (MOIYJIs);
MOATOTOBKA K CEMUHAPCKUM U MPAKTHYECKUM 3aHATHSAM, B T.4. IOJTOTOBKA K TEKYIIEMY KOHTPOJIIO YCTIEBAEMOCTH O0yJarOIHXCs
(TexyIas aTTecTals); MoJAroTOBKa K Ja00paTOPHBIM paboTaM; MOJr0TOBKA K MPOMEKYTOYHOH aTTecTanuy (3a4étam, SK3aMeHaM).
Bunpl, popMbl U 00BEMBI CaMOCTOATENILHON pa00OTHI 00YUAIOIINXCS TIPU U3YUYCHUH JUCLIUTLUINHBI (MOJTYJIsI) ONPEACIISIOTCS:

- COZIepIKaHUEM KOMIIETSHIHH, HOPMUPYEMBIX TUCHUILTHHON (MOIYIIeM);

- cenn ()UKo AUCIUILTHHBI (MOYJIsT), IPUMEHSIEMbIMH 00pa30BaTEIbHBIMU TEXHOJIOTHSIMH;

- TpyaoeMkocThio CP, mpeaycMOTpeHHO# y4eOHBIM MIaHOM;

- YPOBHEM BbICIIETO 00pa3oBaHus (OakanaBpHar, ClCHAIUTET, MAaTUCTPaTypa, aClUpanTypa), Ha kotopom peanuszyercs OTTOIT;

- CTEIICHBIO MTOJTOTOBIEHHOCTH 00yJalOIUXCsl.

MeTOI[I/I‘{eCKI/Ie YKa3aHHus K TEMaM U BOIIPOCHI AJI1 CaMOIIPOBEPKH.
Pasz[en 1. MaTepI/IaJ'IOBeI[eHI/Ie. Texuomorus KOHCTPYKIIHOHHBIX MAaT€PHUATIOB

1.1.0CHOBBI METAJLTyprUYeCKOro NpOU3BOCTBA.
[IpousBoacteo uyryHa. [IpousBoacTBo cranu. [TonydeHne 3aroToBOK 1 M3IENIUH MIACTHYECKUM e)OPMUPOBAHUEM, METOAMHU
JIUTHA.

MeTtonuueckue ykazaHus

W3yuas npon3BOICTBO METAIJIOB U CIUIABOB, CIIEAYET MPEXK/Ie BCET0 03HAKOMUTHLCS CO CXeMaMH YCTPONCTB U MPUHLUIAMU PaOOTHI
IUTABHJIBHBIX U BCIOMOTATEJBHBIX arperaToB, ¢ HCXOJHBIMU MaTepHANIaMH JUIS TIOJIyISHHUs] METAIUIOB, IPOUCXOASAIINMH (HH3UKO-
XMMHUYECKUMH IIPOLIECCaMHU, BBISCHHUB IIPHU ATOM pOJib LIJIaKa JUIsl yAaJeHHs U3 pacIlIaBIeHHOTO MeTauia cepbl, pocdopa, 3akucu
’xKese3a, 0cOOCHHO MPH BBIILIABKE CTANH.

Oco6oe BHUMaHHE CIIEAYET yAUTh KUCIOPOIHO-KOHBEPTOPHOMY CIIOCO0Y IOJIyUeHHs CTaJll U IIPOU3BO/ICTBY CIUIaBOB B
JIIEKTPOIEYAX.

B 3axmouenne He0OXOIUMO 03HAKOMHTBCS CO CIIOCOOAMH HOTyYeHHUS] 0CO00 YHCTHIX METAILIOB U MOIYIPOBOJHUKOBBIX MAaTEPHAIIOB
TETPAXJIOPUIHBIM, IIEKTPOIUTHYECKUM U HOIUAHBIM MeToaMu. ClenyeT U3y4nuTh IPOU3BOJICTBO MOIYIPOBOAHUKOBBIX MaTepHaIoB
METOJlaMHU 30HHOW IJIABKH BBIPAIMBAHUS MOHOKPHCTAIJIOB BBITATHBAHUEM U3 paciulaBa.

Bomnpocs! 11t camonpoBepku

1. Yto Ha3bIBaeTCS PyIOH M KaKHE PY/Abl HCTIONB3YIOTCS JUIsl ostyueHust MetauioB? HazoBure criocoObl o0oramieHus py/.
2. Haznauenwue ¢uirocoB npu MOJy4E€HHUH METANIOB U BHJIBI ()IIFOCOB.

3. Kakue TpeGoBaHUsI MPEABSBISIOTCS K OTHEYIIOPHBIM MaTepranam?

4. Ha3oBuTe NPOAYKTHI JOMEHHOM TJIABKU U YKAXKHUTE 00JIACTH UX IPUMEHEHUS.

6. KakoBa (hu3uko-xuMuuecKas CylHOCTb epepabOTKU YyryHa B CTallb?

7. Kakumu TeXHUKO-3KOHOMHYECKUMH TOKA3aTeNIIMHU XapaKTepU3yeTcs MOJy4YeHHe CTall B KOHBEKTOpaX, MapTEHOBCKUX U
3NeKTpoayroBbix neyax? Kakoi u3 criocoOoB sBiseTcss 3KOHOMUUECKH Hauboee 3¢ (heKTUBHBIM?

8. OOBsICHUTE TPOIIECC MOTyYeHHs YePHOBOW Meau. Kakne mpu 3TOM NMPOUCXOIAT peakiuu?

9. IlpuBenuTe cxeMy JIEKTPOJIM3a IIMHO3EMA U YKAKUTE, KAKUE ITPHU ATOM IIPOUCXO/AT PEaKLIUH.

10.Kakue BbI 3HaeTE METOBI IEPEPAOOTKN TUTAHOBBIX DY VIS MOMY4YEHHS METaJUIMYECKOro Iryb4aToro TutaHa?

11. Kak nomy4aroT MOHOKPUCTAILIBI repManus (MeTo] HoXpasibckoro)?

12.B 9em cocTOuT METOA 30HHOU IUTaBKH, KAKUE PA3HOBUIHOCTH 3TOTO METO/1a Bl 3HaeTe?

1.2.0CcHOBBI HOPOLIKOBON METALIYprUu

TexHOoI0rHs NOMyYEeHHs HOPOIIKOBBIX CIUIABOB. AHTHOPHKLMOHHbBIC, (PPUKIMOHHbIE, ILIOTHBIC, TYrOILIABKHIE, DIIEKTPOTEXHUYECKHE,
TBEPIOCIUIABHBIC OPOLIKOBEIE MaTepHasl. [[pIMeHEeHIE TOPOIIKOBBIX CIIABOB. VI3roTOBICHHE OTIMBOK U3 YyT'YHA, CTAIH. U
LIBETHBIX CILIaBOB. [I[pMEHEHNE OTIMBOK, OJIy4aeMbIX M3 PAa3JIMYHBIX CIIJIABOB.




MeTtonuueckue ykazaHus

CHauaJa ciiefyeT 03HaKOMHUTbBCSI C COBPEMEHHBIM COCTOSHHEM UM 3HAY€HUEM JIMTEHHOT0 MPOM3BOJICTBA B MALTMHOCTPOCHHH, YSICHUTD,
YTO 3TOT BHJI POU3BOJICTBA SBISICTCS BAKHEHIIICH 3arOTOBUTEIILHOM 02301 MAalIMHOCTPOCHHS, TIO3BOJISOIICH MMOJIydaTh U3
Pa3IMYHBIX CIIJIABOB M3/IEJINS CAMOM CIIOKHOW KOH(UTYpallMi U HU3KOH CTOMMOCTH.

3areM HE00XOIMMO Pa300PATHCS B TEXHOJIOTHIECKHX MIPOLECccax MOIydeHHUs OTIMBOK PAa3IMYHBIMU CIIOCOOaMH: B IIECYAHO-
[IIMHUCTHIX (hopMax, B 000JI04KOBBIX (JOPMaXx, MO BIIUIABISIEMBIM MOJIEISIM, B METANIMUECKHX (POpMax (KOKHIISX), LEHTPOOEIKHBIM
JIUTHEM IO IaBJICHUEM, CIIEIHATN3HPOBAHHBIMH CIIOCOOAMHU.

Bomnpocs! it camonpoBepku

1. Ha3oBuTe npenmymiecTBa Mponu3BOJICTBA JIUTHIX JeTalel U 3ar0TOBOK JINTHEM I10 CPABHEHHIO C APYTMMHU CIIOCOOaMHU UX
MIOJTyYeHHUSI.

2. KakoBbI OCHOBHBIE JINTEHHBIE CBOMCTBA CIJIABOB U CIIOCOOBI UX OIpeeNIeHHs?

3. OxapakTepu3ylTe cXxeMy TEXHOJIOTHYECKOTO MPOIIECCa N3TOTOBIECHHUS OTIMBOK.

4. B yeM 3aKir04yaeTcs CyIHOCTh cl1oco0a U3roTOBIEHHUS OTIMBOK B I1€CUAHO-TIIMHUCTHIX opmax?

5. OxapakTepu3yiTe cxeMy TeXHOJIOTHYECKOTO Ipoliecca MOTyYeHHUS OTIMBOK B 000JIOYKOBEIX (hOpMax, ero JOCTOMHCTBA U
HenocTaTky. HazoBuTe 06sacTi PpUMEHEHUS CII0CO0a.

6. B 1uem 3axirogaercs CylHOCTb U3TOTOBJIEHUS OTJIMBOK B KOKMIIAX?

7. OxapakTepusyiite noaydeHue OTIMBOK LEHTPOOESIKHBIM CIIOCOOOM.

8. OnummTe cXeMy TeXHOJIOTHYECKOTO MPOLIECCa MOIyIeHNs OTINBOK IO/ 1aBICHUEM.

9. Ha3oBuTe OCHOBHBIE 3JIEMEHTHI IUTHUKOBOW CHCTEMBI.

10. Ykaxwure criocoObl IIaBKU CIJIABOB TYTOTUIABKUX METAJIIOB.

11. Ilepeuncnute AeEKTHI JIUTbS U CIIOCOOBL UX YCTPAaHEHHS.

1.3. [Ipon3BOACTBO HEPA3ZBEMHBIX COSIMHEHUI
CBapouHoe mpou3BoACcTBO. PUZNKO-XUMUYECKHE OCHOBHI ITOIYYEeHHUsI CBapodHOTO coenuHenus. [laiika metamnos. [lomyuenne
HEepa3bEMHBIX COEIMHEHUI CKIICBAHUEM.

MeTtonuueckue ykazaHus

ITpu M3ydeHUH 3TOTO pa3jena He0OX0IMMO MOTYYHTh ICHOE IPEICTaBICHHE O CI0XXHOCTH IPOTEKAIOIINX IIPU CBApPKe (PHU3UKO-
XUMUYECKUX M TEIJIOBBIX MPOIECCOB, HCTIONb3Ys 3HAHMS, TIOIy4YeHHBIE IPH H3ydeHHH pasznena "OCHOBBI METAIIOBEACHUS 1
TepMUUYECKOH 06paboTku".

3aTeM Hy)KHO 03HAKOMUTBCS C KnaccuduKaiieil crmoco6oB CBapKu, UX KPaTKOH XapaKTEPUCTUKOI U 0COOEHHOCTAMHU IPUMEHEHHS B
CYZIOPEMOHTE, OTMETHB IIPEUMYIIIECTBA CBAPKH M0 CPABHEHHUIO C IPYTUMHU U3TOTOBICHHUS I PEMOHTA JieTalel.

Ocoboe BHIMaHHE HaJ0 0OpaTUTh Ha U3YYCHHUE CYIIHOCTU JYTOBOM 3JIEKTPOCBAPKH, HCTOYHHKH ITUTAHUS TYTH, IPHMEHSICMBIC
3IEKTPOJIBI M CTIOCOOBI AYyrOBOM CBapKH, a TAK)Ke aBTOMATU3AIHIO TIPOIIECCOB IEKTPOCBAPKH.

CreyeT 03HAKOMUTBCS C HCIOJIb3YEMBIM 000PYIOBaHUEM U TEXHOJIOTHYECKIMY IPHEMaMH JIEKTPOIILIAKOBOTO IIpoLecca,
MO3BOJISTFOIIMMH CBapUBaTh 33 OIWH IPOXOJ AETANN OONBIION TOMIIHHEL.

Heo6xoanMo paccMOTpeTh BHIBI KOHTAKTHO CBapKH, MX TEXHOJIOTHYECKHE PEXKUMEI U HCIOIb3yeMoe 000pyIOBaHHE, H3YIHTh
IpHMEHSEMBIE B CyTOPEMOHTE TPH CII0C00a OTHEBOH PE3KH METAIIOB -IyrOBYIO, AllETHICHOKHCIOPOJHYIO H IIIa3MEHHYIO.
HyXHO yCBOUTB TEXHOJOTHIO Fa30KHCIOPOJHON Pe3KH, 3HATh, KAKUE YCIOBHS HEOOXOUMBI IUIsI OCYIIECTBICHHS IIPOLECCa PE3KH,
KaKWe IIPU STOM BHIIONHSIIOTCS OTIEPaliy M KaKOB MOPSIOK HX OCYIIECTBICHHS, H3y4UTh Oe30MacHbIe IPHEMbI paOOTHI IIPH OTHEBOI
peske, 00paTHTh BHIMAHHE Ha CIIOCOOBI IIOIBOAHOM CBapKU U Pe3KH METaJUIOB.

Jlanee cinemyer paccMOTPETh ra30TEPMUUYECKHE 1 TIIA3MEHHBIE CIIOCOOBI HAHECEHH S 3AIIUTHBIX TTOKPBITHH, KOTOPHIE TO3BOJIAIOT
HOJTyYUTh HA HOBEPXHOCTH JeTAJICH MaIlTMH yIPOYHSIIOMNH CIIOH, CIOCOOCTBYIONIHI YUTHHEHUIO CPOKA CITY>KOBI TeTaleH.
HW3ydenne maiikn MeTaIOB HA0 HAYMHATD C BBIICHEHHS CYIIHOCTH MPOIiecca, 3aTeM H3YYHTh TEXHOIOTHIO TAHKH, TIOATOTOBKY
HMOBEPXHOCTH JieTallel, CIIOCOOBI HarpeBa MeTalIa, IPHIION.

Heo6xoanMo 03HAKOMHUTBCA C Ae(EeKTaMH CBapHBIX U MasHBIX COeANHEHHUH, a TakKe C METOAaMU KOHTPOJIS U BUAMHU UCTIBITAHHI
9TUX COCIMHECHUH.

Bomnpocs! it camonpoBepku

. Kakue npu3Haky 0I0KeHBI B OCHOBY KJIAaCCH(UKALIMU METOIOB CBAPKH METAILIOB?

. Hapucyiite cxemy cBapounoii nyru. Kakue nponeccsl uayT npu ee Bo30y>KaeHuu?

. Kaknm TpeboBaHnsIM HODKEH 0TBEYATh UCTOYHUK IMUTAHUS TyrH?

. 7151 yero MeTaJuIM4ecKue MEeKTPOIbI MOKPhIBa0T oOMa3kamMu? M3 KakuX KOMIIOHEHTOB OHH COCTOSIT?

. Kak knaccuduuupyroTcst 351eKTpoabl ¢ oOMa3kamMu?

. Kak usrotoBistor kepamuueckue (Qiaroc?

. Kakue pexxuMbl 11 IpreMbI HCTIONB3YIOTCS TIPH BBITIOJTHEHUN PYYHOH TyTOBOM CBapKu?

. Kakumu MeToaMu KOHTPOJIMPYIOT Ka4€CTBO CBAPHBIX COSAMHEHUN?

9. Kakue usnveckue npoueccsl SBsSOTCS UCTOYHUKAMHU TeTjia MPU KOHTAKTHON M BAaHHO-IINIAKOBOM cBapke?
10. Kak onpezenstor napamMeTpbl pekumMa ToueyHoi u moBHOH cBapku? 1. Kakue yciioBus He0OX0IUMBI I OCYIIECTBICHUS
KHCTIOPOTHOM pe3ku?

12. HauepTuTe NpUHIMNUANBHYO CXEMY TUIA3MEHHOM pe3Ku U 00bSICHUTE NPUHIUI paboThI MJIa3MOTPOHA.
13. B ueM cymrHoOCTh 3JIEKTPOIYTOBOY CBAPKH U PE3KU MO BOJI0H?

14. HauepTute 3CKU3 37€KTpOJa JUIsl MIOABOAHOM AIIEKTPOKUCIOPOHOM pe3KH.

15. B uem oTnuune TEXHOJIOTUN MAKU MSTKUMH MIPHUIIOSIMHU OT HaKH TBEPABIMHU MPUTIOSIMH?

16. B yem cymHoCTb yiIbTpa3ByKOBOW, KOHTAKTHOM NaiKH, AKX B BAKyyMe U MHEPTHBIX ra3ax?

17. Uro Takoe aKTHBHBIC U TACCHBHBIC (UIFOCHI TIPHU Taiike?
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1.4. IIpon3BOACTBO KOMITO3UIITMOHHBIX MaTEpPHAJIOB.

DU3MKO-TEXHOJIOTUYECKUE OCHOBBI TOJIyUYEHHsI KOMIIO3UIIMOHHBIX MaTepuasioB. MI3roToBiIeHNe U3eNMuil U3 METANTHYECKUX
KOMITO3UIIMOHHBIX MaTepraioB. OCOOCHHOCTH MOTyYeHHs AeTajlel U3 KOMIIO3UIIMOHHBIX IIOPOLIKOBBIX MaTepHraioB. M3rorosieHue
11oJ1y(haOpHKaTOB U U3ZEIHI U3 IBTEKTHUECKUX KOMITO3UIIMOHHBIX MaTepuaiioB. M3roToBieHue aeraneil u3 moJuMepHbIX
KOMITO3UIIMOHHBIX MaTepHAaJIOB.

Meroaudeckue yKazaHUs

PexomeHayeTcs ciieayronuil MOpsIIOK U3yUYeHHsI: IPUHIMIINAIbHAS CXeMa Mpoliecca, cocTaB (JOPMOBOYHBIX CMECeH,
HOCJIEI0BATENbHOCTD Onepanuii, nonydenue Gopm, nopsiok coopku ¢popM, MIaBKa U 3aJIMBKa MeTallla, BbIOUBKa, 00pyOka u
OUHCTKA OTIHUBOK.

Ocoboe BHUMaHHE ClelyeT 00paTUTh Ha OCHOBHBIE BUJIBI 1€()EKTOB OTIMBOK, OTMETHB BIHMSHHE HAPYILIECHUI TEXHOJOTHIECKOTO
poLecca U HETEXHOJIOTMYHOCTH KOHCTPYKIUI OTIMBOK Ha MOSBIEHHE PA3/IMUHbIX BUJOB Opaka JIUThs. 3aTeM PEKOMEHAYETCS
03HAKOMUTHCS C COBPEMEHHBIMU METOJAMHU U alNapaTypol, NPUMEHAEMOH Ul KOHTPOJIA BCEX CTaUH MpoLecca U3rOTOBICHUS
OTJIMBOK U UCHOJb3YEMbIX MaTepuasoB. ClielyeT 4YeTKO YSCHUTb, Kakue Ne(QEKThl MOKHO ITOJBEPTHYTh UCIIPABICHUIO U KaKUe
OTJIMBKH SIBJISIOTCS OKOHYATEIbHBIM OpaKkoM.

Pazpnen 2. O6paboTka METAILIOB pe3aHUEM

2.1. [lonmy4eHue 3aroTOBOK U U3JIEJINI pe3aHueM

3HaueHne 00pabOTKH KOHCTPYKIIMOHHBIX MAaTEPHAIOB pe3aHueM. Pe3aHue 1 ero 0OCHOBHBIE dJIEeMEHTHL. MIHCTpyMeHTanbHbIe
MaTepuaibl. Pu3nuecKkue OCHOBBI npouecca pe3anusi. CHibl 1 CKOPOCTh pe3aHus IpH TOUueHUU. TeroBble ABJIeHUs. MI3HOC pexymux
uHCTpyMeHTOB. KadecTBo 00paboTanHOi noBepxHOCTH. Ha3sHaueHne peKUMOB pe3aHus

MeTtonuueckue ykazaHus

O0paboTKa MaTepHaIoB Pe3aHHeM SIBJISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB MONYyYCHUS JieTalel ¢ 3a1aHHOW TOYHOCTBIO M YHCTOTOM
MIOBEPXHOCTH.

Heo0x0omuMo 03HAKOMUTBCS ¢ COBPEMEHHBIM COCTOSIHUEM Pa3BHUTHSI TEOPUH M TEXHOJIOTHU 00pabOTKH MaTepHAIOB Pe3aHHEM,
KiaccuuKalren MoOBEPXHOCTEH H METOIOB UX 00pabOTKU, TPEOOBAaHUSIMH K TEXHOJIOTHYHOCTH JIeTalleid, 00pabaThiBacMbIX
pe3aHueM, KHHEMaTHKO mpoliecca pe3aHus, KiaccuuKanuei ABMKESHHH U TeOMETPHEH Cpe3aeMoro Ciosl.

Crenyer 3allOMHHTH ONpeieNieHne, 0003HaYeHNUs U Pa3MEPHOCTH 3JIEMEHTOB PEKUMA PE3aHusl, SJIEMEHTHI pe3lia 1 €ro yIibl.
W3y4nTe CHIbI, IEHCTBYIONIME HA pe3ell, BIUSHUE Pa3IMYHbIX MOKa3aTelel Ha CKOPOCTh PE3aHusl, a TAKKE CKOPOCTHOE M CHIIOBOE
pe3aHue Kak pe3eps MOBBIICHHUS IPOU3BOAUTENBHOCTH TPYA.

Heo0xomuMo paccMOTPETh OCHOBHBIE BUJIbI TOKAPHBIX, CBEPIIUIIBHBIX, PACTOYHBIX, CTPOTaJIbHBIX, TOJIOSKHBIX, TPOTSHKHBIX,
(bpe3epHbIX, MTH(OBATEHBIX padoT, IPUMEHSIEMbIC HHCTPYMEHTEL, a TAKXKe TEXHOJIOTHYECKHe TPeOOBaHNUS, IPEIbIBIsIEMbIE K
JeTansM, 00pabaThiBaeMbIM Ha Pa3UYHBIX CTAHKAX.

B 3axmouenne He0OXOIUMO PaCCMOTPETh OCHOBHBIE HAIIPABJICHUS aBTOMATH3aLlMH MEXaHNUECKOH 00paboTKy, Iepexoa OT
aBTOMATH3ALIH OTACIBHBIX ONEePALH K aBTOMATHUSCKUM JIMHUSIM M KOMIUICKCHOM

ABTOMATH3ALHH.

Bormpocsr gy camonpoBepku

1. Kakue BbI 3HaeTe criocoObl 00paOOTKH pe3aHneM U KaKue 3JIEMEHThI PeKUMa PEe3aHusl IPUCYIU UM ?

2. CxeMaTHYHO U300pa3uTe crocoObl 00paObOTKH pe3aHueM U 0003HAYbTE Ha CXeMaxX HANPABJICHHUS TJIABHOTO ABMKCHHUS M IBHIKCHHS
MOJIAYH.

3. Kakumu napamerpaMu xapakrepusyercsi pexxuM pesanus? OObsICHUTE, 4TO TaKOE CKOPOCTh pe3anus. KakoBa ee pazmepHOCTh?
Yro Takoe mogayva?

4. YKa)XHTe INIOCKOCTH H YTJIBI IIPOXOTHOTO TOKAPHOTO pe3lia, OOBSCHUTE UX Ha3HAYEHHE.

5. Uto Takoe BBICOKOIIPOM3BOIUTENHHOE PE3aHHE M KaKHe Pe3Lbl IPU 3TOM MPUMEHSIOT?

2.2 HcTpyMeHTalIbHbIE MaTePHAIbL.

MeTtamnaeckue 1 HeMETaUTMIECKHe PEXYIIHe MaTeprabl. Y TIepOHUCThIE, ISTHPOBAHHBIE U OBICTPOPEKYIINE HHCTPYMEHTAIbHbIE
ctanu. TBepable ciuiaBbl. MuHepanokepaMuKa U CBepXTBepable Marepuanbl. [InndoBanbHbll MHCTpYMEHT: a0pa3UBHBIiA, aMa3HbIH
1 371600POBBIA.

MeTtonuueckue ykazaHus

[Ipu u3yyeHnu MaTepualioB, U3 KOTOPBIX U3TOTOBIISIOTCS PE3LIbl, ClIeAyeT OOpaTUTh BHUMaHHE HAa MAapKH OBICTPOJCHCTBYIOLIUX U
TBEPIBIX CIUIaBOB, 0COOCHHO Ha MUHEPAJIOKEPaMUIECKHE CIUIABbI, IMEIOLINE BEICOKYIO H3HOCOCTOMKOCTE U ACIICBHIEC B
H3TOTOBJICHUH.

2.3. Metamiopexymiie cTaHK{
CraHKH [y14 J1e3BUHHON 00paboTKN METaJUIOB: TOKapHbIe, ()pe3epHble, CBepiuibHbIe. Pe3p00- 1 3y0oHape3Hble cranki. KnHemaruka
W MIPUHINN JEUCTBUS CTAaHKOB. [ TaBHOE ABMKEHHE M ABIKEHHE 1Mo1ad. MeXaHU3M ITIaBHOTO JIBIDKEHUS MOad.

MeTtonuueckue ykazaHus

Crnenyer U3y4uTh NPUHATYIO B CTpaHe KIACCU(PHUKALINIO METAIIOPEKYIIUX CTAHKOB, 3aT€M IMOAPOOHO paCCMOTPETh NPUBOJBI 1
nepeayyl CTAaHKOB Pa3INYHBIX TPy I YTeHHs] KHHEMAaTHYeCKUX CXEM CTaHKOB HYXKHO 3alIOMHHUTH yCJIOBHBIE 0003HAUEHHS
pa3nn4HbIX y3710B B cootBeTcTBUHU ¢ ' OCTamu.

2.4. CrenyanpHble METOJIBL 00PA0OTKH MaTEPUATIOB




Dnexrpodu3nIecKre METoJbI 00PabOTKHU: HICKTPOUCKPOBAs, JIICKTPOUMITYJIBCHAS 1 3JICKTPOKOHTAKTHAS, YIBTPa3BYKOBAs,
aHOJHOMEXaHUUEeCKasl, dIEKTpoXuMuueckas. Pu3nyeckue OCHOBBI M cTaHKH. Ha3HaueHue u npeumyinectsa. [lnactuyeckoe
neopMHUPOBaHKE: Pe3b00- U IIJIHIICHAKATHIBAHNE, 0OKAThIBAHUE U IOPHOBAHHE, KAK METO]] YUCTOBOW OOPAOOTKH U YIPOUHECHHUS
MOBEPXHOCTH.

MeTtonuueckue ykazaHus

[pu M3ydeHUH dIIEKTPOIPO3UOHHBIX, YIBTPA3BYKOBBIX, TYUYEBBIX U JIICKTPOXUMHIESCKUX METOIOB Pa3MepHOil 00paboTKuU cieayeT
pa3o0paThCs B cXeMax 9THX BUIOB 00pabOTKH, IOHATH, KaK M IPH KAaKUX YCIOBHUIX 00pa3yeTcst HCKPOBOH MIIM MCKPOAYTOBOH
paspsia, KakuM 00pa3oM MPOU3BOAUTCS YAATICHHE YACTHUII METAJLIa C IIOBEPXHOCTH AIIEKTPO/IA.

Crenyer 3HaTh pa3HUILY MEXKAY STHMH BUIAMU 00PaOOTKH METAJUIOB, HX JOCTOMHCTBA U HEOCTATKU, U3yYHTh IPUMEHIEMOE IPH
3TOM 000pyIOBaHUE (CTAHKHU), MAPKU, CXEMbl YCTPOHCTBA, IPHHIUI PA0OTHI U PEKUMBI 00paOOTKH, a TAKXKE TEXHOJIOTHYECKOE
Ha3HAYCHHE ITHX BUIOB 00pabOTKHU, Ka4eCTBO 00padaThIBAEMBIX IIOBEPXHOCTEH, 00JIACTH X MIPUMECHCHUSL.




