





CTpyKTypa M coaepKaHue JUCHHUTLIMHBI

1. lesn 1 3aga4n AUCHMILIMHBI, €€ MECTO B y4eOHOM mpoiecce

Ileas m3yueHrs AUCIUTUTAHBI «3rOTOBIICHHE 3arO0TOBOK U3 CHIPHS IIBETHOM
METAJTyPTUnN» — MOJyUEHUE YIIyOJIeHHOTO TpodecCHOHaIbHOTO 00pa3oBaHus,
MO3BOJISIIONIETO  BBIMMYCKHUKY — yCHemHo pabotate B wW30paHHOH  cdepe

NEATEIIbHOCTH, o0Janarh obmenpodeCcCHOHATEHBIMH, CHEHUATIbHBIMH
npodecCuoHaTFHBIMHU u WHCTPYMEHTAJTbHBIMHU KOMIICTCHTHOCTSIMH,
CIOCOOCTBYIOIIMMH €r0 COLIMAJIbHOM MOOWJIBHOCTA M YCTOMUMBOCTH HA PHIHKE
Tpyna.

3anaum:

— HAyYHWTh CTYJCHTA OPHUEHTHPOBAThCSA B KIACCH(HUKAIMM IBETHBIX
METAJIJIOB M CIUIABOB, a TaK K€ 3HATh TPeOOBAHMUSA K OTIMBKAM M KJIacCH(PUKAIHIO
OTJIMBOK, OCOOCHHOCTH TEXHOJIOTHHM H3TOTOBJICHUS OTJIMBOK M3 CILIABOB I[BETHHIX
METAaJIJIOB PA3IHYHBIMHU CITOCOOAMH U B Pa3IMUHBIX (hopMax;

— TOJIYYCHHE CTYJASHTOM HEOOXOIUMOro 00beMa 3HaHUK B 001aCTH (DHU3HKO-
METAJLTyPrHYSCKUX U TEXHOJOTHUYECCKUX OCHOB IUIABKH U JIUThS CIIABOB IIBETHBIX
METAJIJIOB, HAYYUTHCA OICHMBATh TEXHHUCCKHC M OPraHWU3AIMOHHBIC PEIICHHUS C
MTO3HIIMI JOCTHXKCHHS KQueCTBA MPOAYKIIUHA W HAYKH

— BBIPA0OTAaTh y CTYACHTOB HAaBBIKK W YMCHHS CaMOCTOSATEIIBHO
OpPraHU30BBIBATH MIPOIIECC CBOETO OOYUCHUA.

2. Mecto aucuumuiuabl B cTpykrype OOIl BO. TpeGoBanusi kK
pe3yJibTaTaM O0CBOEHUS COJePKAHMS JUCHUTLIUHDI

JucuurnnuHa «M3roToBjieHHE 3aroTOBOK M3 ChIPbS IIBETHOW METAJLUTYPrUU»
OTHOCUTCA K 0a30BOH YacTH MPOGECCHOHALHOTO MHKJIAa W Oa3upyeTrcs Ha
3HAHUAX, YMEHUAX W HABBIKAX, TMOJYYEHHbIX CTYJACHTAMH MPH MN3YYECHUU
qucuuiive: «OO0mee marepuangoBeneHuey, «O00pyJ0BaHUE JUTECHHBIX LIEXOBY,
«Tepmuueckas 00pabOTKa METAUIOB M CIUIaBOB», «(OCHOBBI MPOEKTHUPOBAHUSA
JUTEHHBIX TI€XOB». JIUCIMIUIMHA TOCBAIIEHA W3YYCHHUIO 3aKOHOB (DHU3HUYECKON
XUMHUH U UX NPUMEHEHHUIO K aHAJIM3Y MPOILIECCOB, MPOTEKAOIIUX NMPU NOJIYYECHUHU U
00pabOTKe METAJUIOB U MX CILJIABOB.

H3rotoBiicHre 3aroTOBOK W3 ChIpbA I1[BETHOW METAJUYPruu SBJIAETCS
HAay4YHOH OCHOBOM B 00JIaCTH COBPEMEHHBIX KOHIETITUH MOJyUYESHHUS KaueCTBEHHOM
3aroTOBKM, U ydaT OyayIux OakajiaBpoB B 00JaCTH METATYPIHUH KaK MPUMEHSTh
3TU JOCTHKEHUA B 3arOTOBUTEJIBHOM NpPou3BOACTBE. [Ipu »TOM mnpakTHueckue
3a/1a4M BHEJIPEHUS HOBBIX CIOCOOOB M METOJIOB PAaCCMATPUBAIOTCS B 3aBUCUMOCTH
OT TOW KOHIIENTYaJIbHOW OCHOBBI, KOTOPas 3aJI0KE€HA B KYPC JUCIUTIIIUHBI.

H3rotoBsieHre 3aroTOBOK M3 ChIPhs IIBETHOW METAJUTYPruu paccMaTpuBacT
OCHOBBI MOJIYUECHUS CIJIABOB IIBETHBIX METAJIJIOB, TEXHOJIOTHIO BBITUIABKU CILIABOB.
Jluctynivaa UrpaeT BEAyIIylo poiib B (POPMUPOBAHWHM HAYYHOTO MHUPOBO33PEHUS
TEXHUKA-META/UTypra, IMOCKOJbKY C caMbiX OOIIUX MO3UIUHA MO3BOJSAET
AHAJIM3UPOBATh M MPOTHO3UPOBATH TEUEHHUE MPOLIECCOB B METALUTYPrUUYECKHUX
arperarax. CojAep:KaHUE€ JUCIHUIUIMHBL  CIIyKUT OCHOBOW JUIsi OCBOCHMSA



TACHUIUINH: «TexHomorus IUTEHHOrO MPOU3BOACTBA», «CIeluaabHbIe BHIBI
JIUThs», «lIpOM3BOACTBO OTIMBOK W3 CTAlM W 4YyryHay, «TeXHOJIOTHMYECKOE
000pY/I0BAaHUE METAJUTYPrUYECKUX 3aBOJOBY.

3. TpeOoBaHus K pe3yJabTaTaM OCBOEHHS COAEPKAHUS TUCIIUTLIHHBI

CTyneHTBI, 3aBEPIIMBIIAC W3yUYEeHWE JAUCHHMIUIMHBI  «M3roToBIeHHe
3ar0TOBOK W3 CHIPHSA IBETHOW METAJUTYPTHMY, JOJIKHBI

3HAMb:

— METOJIBI  WCCACAOBAHWA B JIMTEHHOM  TPOM3BOJACTBE,  METOBI
TUTAHUPOBAHUS W TIPOBEJICHUSA HKCIICPUMEHTOB, KaK MHTEPIIPETHPOBATh U JEIaTh
BBIBOJIBI.

yMems:

— BRIOMpaTh ~ METOJBI  WCCACAOBAHWSA, IUTAHWPOBATH W TPOBOJUTH
HEO0XOUMBIE SKCIEPUMEHTHI.

81a0emb HABLIKAMU:

— CIIOCOOHOCTBhIO  BHIOMpATh METOMAbI HWCCIEIOBAHUMA, TUIAHUPOBATh U
MTPOBOUTH HEOOXOUMBIE IKCTIEPUMEHTHI, HHTEPIIPETUPOBATH U JIEIATh BHIBO/IHI.

Ilepeuncnennbie pe3ynbTaThl O00pa30BaHMA  ABJISAIOTCA OCHOBOW  JuIs
(hopMEpOBaHUSA CIICAYIONTNX KOMIETSHITHH (B COOTBETCTBHH C TOCYTaPCTBEHHBIMHU
oOpa3oBarenbHbIMU cTaHAapTaMu BO u TpeGoBaHUSAMH K PE3yJIbTaTaM OCBOCHHUSA
OCHOBHOM 0OpazoBarenbHoi iporpamMmel (OOIT):

npoghecCUOHATbHBIX!

— CIIOCOOHOCTh ~ BHIOMpPATh METOJIbI  MCCJIEAOBAHUM, IUIAHUPOBATh U
MIPOBOUTH HEOOXOUMBIE FKCTIEPUMEHTHI, HHTEPIIPETHPOBATH M I€TIaTh BHIBOJIBI.



4. CTpykTypa ¥ cojep:KaHue TUCIIUTLITHHBI

4.1. O06bem yueOHOI TNUCHUTIMHBI U BUIbI Y4eOHOil padoThl

. O0bem yacos (3a4. en.)
Bun yueOHoii paGoTbl
Ounas ¢popma | 3aounas popma
O0mas yueOHasi HAarpy3ka (scero) 324 324
(9 3au4. en) (9 3au4. en)
Oo0sizaTenbHAasT  ayauTopHasi y4deOHasi Harpyska 153 34
(Bcero) B TOM 4ucJe:
Jleknuu 68 8
CeMuHapcKue 3aHsITUS - -
IlpakTuueckue 3aHATUS 51 18
Jlaboparoprbie paboThI 34 8
Kypcosas pabota (KypcoBOii MPOEKT) - -
Hpyrue bopMbI u METOIbI OpraHu3aLuu - -
oOpaszoBaTeNbHOrO mpouecca (pacuemuo-epaguyeckie
padomsi, UHOUGUOYAIbHBIE 3A0AHUS U M.1.)
CamocTrosiTejibHasi paboTa CTyaeHTa (Bcero) 171 290
Hrorosas arrecranus 3a4eT 3a4eT
SK3aMEH SK3aMEH
4.2. Coaepxanue pa3aeoB JUCITUTLIHHBI
Tema 1. DU3NKO-XUMHUYECKHE  OCHOBBI ~ MOJIYUYEHHS  ChHIPbS  IIBETHOM

METALTYPTHUH.

OCHOBHbIC TIOHATHS U ONPEACIICHUS AUCIUIUIMHBI, CTPYKTypa MPOLIECCOB
MIPOU3BO/ICTBA 3arOTOBOK M3 ChIPbs [IBETHOW METAJLTYPrUH.

Tema 2. XapakTepucTUKA ChIPbsS IBETHOM METAJLUTYPriuu

Knaccudukanma cmmaBoB. M3roToBrmeHne 3aroTOBOK W3 CHIPhS I[BETHOM
MeTajiypruv. [lnaBieHue MeTayioB U CIUIaBOB. TepMOJMHAMHUYECKHUE OCHOBBI
MPOLIECCOB TIaBku. KnHEMaTHueckue OCHOBBI MPOLIECCOB MJIABKH.

Tema 3. O0mas xapakTepUCTHKA M KIAacCHU(UKAIIMA 3aroTOBOK IIBETHOM
METAJLIypruu

Tpeboanuss x 3aroroBkam. Kiaccmdukanms 3zarotoBok. OcobeHHOCTH
MOJIYYEHHs 3aroToBOK. [IpOM3BOACTBO CIMTKOB LBETHBIX METAJIOB M CIUIABOB.
Haznauenue cnurtka, mpeapsaBiseMble K HeMy TpeOoBaHusa. CrnocoObl JUThs
CIUTKOB. JIUThe TpaHys, JIGHT W JPYrHX JUCHEPCHBIX 3aroTOBOK JidA
MOCJEAYIONIET0 KOMIAKTUPOBAHKS U TPECCOBAHUS.

Tema 4. BzaumoeiicTBre METALIOB C Ta3aMu, (PyTEepOBKOM Teun, MjIaKaMH,
dbmocamu.

dopmMa CyllleCTBOBAaHUS Tra3oB B MeTauie. B3aumoneicTBue METAIOB C
razamu. BsammopeiicTBue pacrmaBa ¢ ¢yrepoBkod Tmeun. BaammopeiicTeue
pacruiaBa co nutaKkamu, (hIrocamu.

Tema 5. O6paboTKa CIUIaBOB B KUJIKOM COCTOSHHH.

PaduampoBanme  MeTauioB ®W  ciuiaBoB. OunbTparus
MoauguimpoBanue CIJIaBOB.

CILJIaBOB.



Tema 6. N3roToBieHHE 3aroTOBOK U3 AJIIOMUHHUEBHIX CILIABOB

CocTtaB U CBOICTBA QIIOMHHHEBBIX CIUIABOB. 1E€XHOJOTHS IUIAaBKH
aJTIOMUHHUEBBIX CIJIaBoB. IlojgydeHWe 3aroTOBOK M3 aIIOMUHHEBBIX CIUIaBOB
pPa3oBOM M MHOTIOpa3oBoi (opMoBKo¥. OUHHUINHBIC ONEpaly IS MONTYYCHUS
3aroTOBOK M3 aJIIOMHHUEBBIX CILIABOB.

Tema 7. 3roToBieHHUE 3aroTOBOK U3 JIETKUX METAJIJIOB

CocTtaB ¥ CBONMCTBA MarHUEBBIX CIJIABOB. Te€XHOJOTHS INIABKM MarHUEBBIX
craBoB. IlogydyeHue 3aroToBOK W3 MAarHMEBBIX CIUIABOB B Pa3oBbie W
MHOT'0pa3oBbie (popMbl. DUHHUIITHBIC ONEpalMK OTIIMBOK M3 MarHHUEBBIX CILIABOB.
CocTtaB M CBOWCTBA THTAHOBBIX CINIABOB. TE€XHOJIOTHSA INIABKH THTAHOBBIX
criaBoB. llomydueHme 3aroTroBOK B pa3oBhie W MHOTOpazoBbie (OpPMBI W3
THUTAHOBBIX CILIABOB.

Tema 8. I3roToBIEHHE 3ar0OTOBOK M3 CIUIABOB TSDKEIBIX METAJIOB

CoctaB uW CBOWCTBa JIeTKOIUIaBKMX MeTauioB. CocTtaB W CBOMCTBA
HUKEJIEBBIX CIIaBOB. OCOOCHHOCTH TIJIABKM HUKEJIEBBIX CILIaBOB. IIpon3BOACTBO
3arOTOBOK W3 HHUKEJIEBBIX CcIniaBoB. CoCTaB M CBOWCTBA MEIHBIX CIIJIABOB.
Oco0eHHOCTH IJIaBKH MEIHBIX CIUIABOB. TEeXHOIOTHS INIAaBKH MEJIHBIX CITJIABOB.



4.3. Jlekuun

e O0nem yacos
i/ Hassanue Tembl QOunasa | 3aounas
dopma | dopma
1 Beeacuane. TeHacHIN pasBUTHS BCTHBIX MCTAJUIOB U CIIIABOB 2 1
> Krnaccudukanus MBETHBIX META/UIOB U CILIABOB. |InaBjacHuEe METaIIoOB M 2 1
CIIJIABOB.
3 TepMoAMHAMUYECKUE OCHOBBI MPOLECCOB IiaBku. KuHemaTudeckue ) 1
OCHOBBI MPOLIECCOB TIABKH.
4 dopma CyIIECTBOBAHUS ra3oB B Merauie. B3auMoacicTBUEC METAIOB C ) 1
rasamu.
5 OcobeHHOCTH B3aNMOJCHCTBHS MKHUIKHUX METATIOB C BOAOPOIOM U ) 1
KHCJIOPOJOM, CIIOKHBIMH ra3aMu
6 O6paboTka cnnaBoB B KUAKOM cocTosHud. PaduuupoBanue meramios u 4 1
cmiaBoB. QubTparus ciaBos. Mou(HUIIMPOBAHKE CIIABOB
7 Cocras ¥ CBOMCTBA ATIOMHHHCBBIX CINIABOB. QCOOCHHOCTH IIABKH. ) 1
Padunnposanue.
3 Moaudunuposanue ciiaBos. Jleruposanue cruiaBos. Jlurarypel u ux 2 1
MPUTOTOBJICHUE
9 TexHOMOrn4eCcKne 0COOCHHOCTH MPOU3BOICTBA 3arOTOBOK M3 4
ATFOMUHHEBHIX CITABOB. CIICIMaIBHBIC CIIOCOOBI TUThS CIITIABOB.
BriOuBka, 0Opydka, ouricTka U TepMHUECcKas 00paboTKa 3aroToBoK. Buas
10 | medexToB 1 MeToabl KOHTPOsL. KoHTpoNs kavuecTBa 3aroToBOK U 4
WCITPABICHUE UX NCCKTOB.
1 Maruuessic cmmaBbl. COCTaB M CBOHCTBA M OCOOCHHOCTH ILIABKU 4
MArHHCBBIX CIIIABOB.
12 Pazmiunsie cocobwr paduHuposanus pacmiasos. KommnekcHbie ciocoOsr 4
JCra3alm.
13 | Pasnuunbie MeToapI MOAU(UIIMPOBAHUS MATHUCBBIX CILIABOB. 2
14 | Jlurbe Turana. CBOMCTBA M OCOOCHHOCTH METAJIIA. 2
15 | KoHCTpYKIMH IIIaBHIIBHO-3AJIMBOYHBIX YCTAHOBOK IS IUTABKH THTaHA 4
16 | OcoOSHHOCTH TEXHOIOIMH MPOU3BOACTBA 3ar0TOBOK M3 THTAHA 4
17 | CocraB Hu CBONMCTBA [IMHKOBHIX CILIABOB. 2
18 | Cocras u CBOMCTBA CBUHIIOBBIX CIUIABOB. 2
19 | OcoOeHHOCTH TEXHOIOIMH IIABKH OJOBAHHBIX U CBUHIIOBBIX CILIABOB. 2
20 OCOOCHHOCTH  TCXHOJIOTHH MPOM3BOACTBA  3arOTOBOK U3  CIUIABOB )
JICTKOITJIABKUX MCTAJIIOB
21 | CpoiicTBa 1 0COOCHHOCTH TEXHOJOIHH IIABKU TYTOIIABKHX CIJIABOB 2
2 HJ‘IaBIfa MOJIHOACHA U €ro CIutaBoB. [1naska uuodbus u ero crumagos. Coctas 4
M CBOMCTBA HHUKCIS M HUKCIICBBIX CILIABOB.
73 CoctaB U CBOICTBA MEIU U MEIHBIX CILIaBOB. [edopmupyembic MeaHbIC
CILJIABHL.
24 | IlnaBka Me¢au 1 MEAHBIX cIIaBOB. [[pUroTOBACHUE MEIHBIX JINTATYDP. 2
75 InaBka naryneii. IlnaBka oOBSIHHBIX OpPOH3 U OC30MOBSHHBIX OPOH3. 4
ITnaBka MEIHO-HHUKEICBBIX CITJIABOB.
Hroro: 68 8




4.4. IlpakTnueckune 3aHATHSA

e O6bem uacos
0 /;1 Hazpanmne TemsI Ounasa | 3aounas
¢opma ¢opma
1 OcHoBbl TexHOMOruu InaBkH. (OCHOBHBIE TONOXKCHHUS —Pa3pabOTKH
TCXHOJIOTUN TIABKH. PacucT mmxTeI. 2 2
2 | 3ammiTa pacniaBoB OT B3AUMOJACHCTBHS ¢ aTMOC(hEpoil IpH NIaBKe. 2 2
3 | PaduHupoBaHHe METATHICCKUX PACIIIABOB. 2 2
4 | PackucneHne METATHICCKUX PACILIABOB. 2 1
5 | MomudunupoaHue METATUTHYCCKIX PACIIIIABOB. 3 1
6 | IInaBunpHBIC arperatsl 4714 IIABKHU HBCTHBIX MCTAUIOB U CILIABOB 4 1
7 | Xumudecknii cocTaB NEPBUYHBIX METAIIOB. 4 1
8 | Meroapl pacuera muxThl. Pacuer mMuXTH apuh)METHICCKAM METOAOM. 4 1
9 Pacuer muxTHl aHATUTHYECKAM METOIOM. 4 1
10 Pacuer mmxTel rpadmueckumM  meromoM. MeToag  mapanneIbHBIX
koopauHat. Meron TpeyroapHuKa. MeTos MHOrOyroJIbHHKA. 4 1
3amauu J71s1 pacueTa IMHXTHI.
11 | Paccuntate muxTy apuMETHYCCKAM METOJOM Uil BBIIIABKH
AJTFOMUHHUEBBIX JTUTEHHBIX CIIJIABOB. 4 1
3amauu Jj1s1 pacueTa MUXTHI.
12 | Paccuntate 1muXTY apuQMETHYCCKAM  METOAOM ISl BBIIUIABKU
AJTFOMHUHHUEBHIX A¢OPMUPYEMBIX CIIIABOB. 4 1
13 3amauu It pacueTa IMUXTHI.
Paccuntare muxrty apupMETHICCKIM METOAOM 151 BHIILIABKU OPOH3BI 4 1
14 3amauu Jj1s1 pacueTa MHXTHI.
Paccuutare muxrty apudMETHICCKHIM METOAOM 151 BHILIABKU JIATYHH 4 1
3amauu Jj1s1 pacueTa MHXTHI.
15 | Paccuutate 1muxTy apuMETHYCCKUM METOAOM Uil BBIIIABKH
MAarHueBOro JJUTCHHOrO CIIasa. 4 1
Hroro: 51 18
4.5. JIabopaTopHbie padoThI
e O6bem uacoB
o /;1 Hazpanmne Temsl Ounasa | 3aounas
dopma dopma
1 [ IlpurorosneHre aIIOMHHHACBBIX JINTEHHBIX CIUIABOB. 2 1
2 | PadunupoBaHue amMFOMUHHCBBIX CIIIABOB. 4 1
3 | MomudunupoBaHue NEPBUYHOIO 3¢pHA ATIOMHHHUEBBIX CINIABOB. 4 1
4 | IlpuroToBacHUE aTFOMHUHHEBBIX AS(HOPMHUPYEMBIX CIIABOB. 4 1
5 | MomudunupoBaHue 3BTEKTHKH H ICPBUYHOTO KPEMHHS B CHIIYMHHAX. 4 1
6 PadunupoBanue 1 ynpouHeHHE CIIABOB CUCTEMBI ATIOMHHHUN -MarHui 1
¥ MarHWH-QTFOMHHHI, 4
7 BrusHue nHTEpBaTa KPUCTATHN3ANK U CKOPOCTH OXJIAYKICHUS 1
Ha IUIOTHOCTH OTJIMBOK M3 METHBIX CILIABOB. 4
8 | PackucacHnue meau. MoauduimpoBanue MEIHBIX CILIABOB. 4 1
9 | M3yuenne nporecca PEIUKINHTA IFHKA U €T0 CIIABOB. 4
Hroro: 34 8




4.6. CamocTrosiTesibHasi padoTa CTY/IEHTOB

O0beM yacos

117‘?1 Haseanue Tembl Bup CPC O4naga | 3aounas
¢opma ¢opma
1 HayuHo-mpakTHyeckne TCOPHH Pa3BUTHS CILIABOB
IIBETHBIX MCTAJIJIOB 4 8
) Buapl, kmacchl, MapKHpPOBKH CIUIABOB LBETHBIX
MCTAJIJIOB U CIUIABOB. 4 8
3 Knaccngukanys niaBuiIbHBIX arperatos I IUTaBKH
IIBETHBIX MCTAJIJIOB U CIIJIABOB 4 8
4 OCHOBHBIC MTPOLIECCH TIABICHHS LIBETHBIX METAIIIOB
U CIIABOB 4 8
5 | OcHOBBI TEPMOTUHAMHYICCKUX MPOLICCCOB IIABKU 4 8
6 | OcHOBBI KHHEMATHYECCKUX MPOLICCCOB IIABKU 4 8
7 OcHOBBI TCXHONMOTHMH mMIaBkd W e¢ paspaborku | Iloaroroska K
00IIYe MPUHLHUITE H CIIOCOOBI PacueT IHUXTHI MPaKTHICCKUM 6 8
3 CriocoOBl 3aI0UTHl PacaBOB OT B3aWMOJCHCTBHS C | SAHATHSIM,
atMocepoli IpH MIaBKe CaMOCTOATEIBHBII 4 6
9 OOwas KJIACCHU(UKALUS OTJIUBOK Ha ux | MOUCK HMCTOYHUKOB
XapaKTEPUCTHKA. uHpOpManyH, 5 3
10 | Ilpuposa BOSHUKHOBEHHUS Ia30B B METAJLIE. odopmneHne 4 6
11 | B3amMmozelicTBrE METATUIOB C ra3aMU. oTHeToR 4 8
12 | PaduHupoBaHre METATHICCKUX PACILIABOB 4 8
13 [Iponeccr B3anmMoneHcTBUS paciuiaBa ¢ GyTEPOBKOH
TEYH. 4 3
14 Iporteccsr B3anMOIEHCTBHA paciliaBa €O IITaKaMH,
darocamu, 4 6
15 | CocoOsl 00paboTKa CILIABOB B KUAKOM COCTOSHUU. 4 8
16 | Texnonorun paduHHpOBaHUS METATIOB U CILIABOB. 4 8
17 [lonatue ¢QuapTpauny CnIaBoB, PA3HOBHIHOCTH,
0COOCHHOCTH. 4 8
18 Moaudunuposanne CILJTABOB. CymHocTs,
PA3HOBUAHOCTH, TEXHOJIOTHUECKUE APAMETPHI. 4 8
19 TexHOMOruM MONYYCHUE OTIHBOK B Pas3oBBE U
MHOTOpa3oBbic OPMEI U3 MATHHUCBBIX CILIABOB. 6 8
20 OCOOCHHOCTH  TEXHOJIOTHS  ILIABKA  THTAHOBBIX
CILIABOB. 4 8
TexHomoruu npou3BoAacTBa (HaCOHHBIX OTINBOK H3
21 | MarHUCBEIX  CIUIABOB, OCHOBHBHIC  mapaMeTprl | CaMOCTOSTEIbHBIN
HpoLEcca. HOHCK HCTOYHHKOB 4 8
[Iporneccr B3anmMoneHcTBHS paciuiaBa ¢ GyTEPOBKOH | mH(pOpMAINH,
22 | meun, B3aMMOACKUCTBHUC pacmiiaBa CO IIJIAKAMH, | aHAJIH3,
tharocamu. CTPYKTYPUPOBAHIC, 4 8
Knaccngukanms cnocoboB paduHHUpOBaHUS | U3YyUICHHUE
23 | pacrmaBoB. OCHOBHBIC KOMILICKCHBIC —CHOCOOBI | HH(pOpMaryy,
JETa3aIUH. HAIMCaHHE 6 8
24 Bosmoxnbie METOHBI MO U HIHPOBAHUS pe(bepaTavl o
MAarHUCBBIX CHJIABOB. 33JaHHOHM TCMC 4 8
TexHOMornueckui npouecc JIUTh TUTaHa. CBOUCTBA
25 | u 0COOCHHOCTH METAJLIa U MPOLIECCa €ro MOTYICHHUS
B JIATOM COCTOSTHHH. 6 8
2% Moaundukamuy NIaBUIBHO-3ATUBOYHBIX YCTAHOBOK
U WX KOHCTPYKLUU JJIs IJIABKU THUTAHA. 6 8




27 TexHOMOrH4ECKHE  OCOOCHHOCTH — MPOH3BOACTBA

OTJMBOK U3 THTAHA. 6 8
28 | LIMHKOBHIC CIJTABHL, HX COCTAB M CBOUCTBA. 4 8
29 | CBUHIIOBBIC CIIIABBI, NX COCTAB M CBOMCTBA. 4 3
30 Texuonornueckue 0COOCHHOCTH IUIABKH OJIOBSHHBIX

U CBHHIIOBBIX CILIABOB. 6 8
3] OcobeHHOCTH TEXHOIOTHH NPOU3BOACTBA (HaCOHHBIX

OTIIMBOK M3 CILIABOB JICTKOMJIABKUX MCTAJIIOB. 6 8
32 CeoiicTBa M OCOOCHHOCTH TCXHOJIOTMH IUIABKH

TYTOIIABKUX CIIABOB. 4 8

ITnaska mMonmubmeHa U ero cmiasos. IlmaBka HHOOMS
33 |u ero cmmaBoB. CocTaB M CBOMCTBA HHKCIS U

HHKEIEBBIX CIIIABOB. 6 8
34 CoctaB ¥ CBOHMCTBA MCOM M MCOHBIX CIIIABOB.

JHedopMupyeMbie MEIHBIC CIITABBI. 6 8
35 OCOOCHHOCTH TIIIABKH MEIU U MCIHBIX CIITIABOB.

IIpurorosieHne MEAHBIX JUTATy]. 4 8

TexHOMOrMYECKMM  MPOLIECC  IUIABKH  JIATYHEH.
36 | [InaBka onoBSHHBIX OpPOH3 W OC30JOBIHHBIX OPOH3.

Iln1aBka MEIHO-HHUKEIECBBIX CIIJIABOB. 6 8
37 | CoocoObl pacueTOB MIMXTHI /15 IBETHBIX CILJIABOB. 4 8
Hroro: 171 290

4.7. KypcoBble padoTbl/mpoekThl 10 aucuuruiuHe «lMsrorosiaeHue
3arOTOBOK M3 CHIPhA IBETHOM METAUTyPrUM» HE TMPEANnojaraloTca y4eOHbIM
MJIAHOM.

5. O6pa3zoBaTe/ibHbIE TEXHOJIOTHH

JUIst  TOCTHKEHUA TUIAHUPYEMBIX pE3YJbTaTOB OCBOCHHUS JUCHUILIAHbI
«M3roToBieHUE 3aroTOBOK W3 ChIPpbA LIBETHOM METAJUTYPruu» HCIOIb3YIOTCS
cienyroume o0pa3oBaTenbHble TEXHOIOTHH

1. UadopmanrnoHHO-pa3BUBAIOIINE TEXHOJIOTHH.

2. Pa3zBuBaroniue npo0eMHO-OPUEHTUPOBAHHBIEC TEXHOJIOTHH.

3. JINYHOCTHO OPUEHTUPOBAHHBIE TEXHOJOTHH OOYUCHUS.

Camocron
OpMa OpraHu3aluM 00y4eHust
IIpakTuyeckue | TeabHast
Jlekuun
3aHATHA padora
Metoasl
CTYdEHTAa
PaboTa B kOMaHze +
Hrpa + +
Metonap! npodaeMHOro o0y4eHuHst +
OOy4eHre Ha OCHOBE OTIbITA + +
Onepesxaroras CaMOCTOSITENIbHAS 4 4 N
paboTa
TlonckoBBIN METOO +
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6. ®opMbI KOHTPOJISI 0CBOSHHST TUCIHILIHHBI

Tekyimasi arTecTais CTyJACHTOB NPOU3BOAMTCI B AUCKPETHHIC BPEMEHHBIC
WHTEPBAJIbI JICKTOPOM W MPENoAaBaTe]IeM, BEAyIIMMH MPAKTHUYCCKUE 3aHATHS 110
JUCIUIUIMHE, B CICAYIOMHMX (hopMax:

BOTIPOCHI 7151 00CY X ACHHS (B BUAC TOKIAI0B M COOOIIECHNH);

3aIaHHs K TPAKTHUYECKUM 3aHITHSIM,;

TeMbI pedeparos.

@®oHABI OLEHOYHBIX CPEACTB, BKIIOYAMOIIME THIIOBBIC 3aJaHHUS W METOJBI
KOHTPOJIS, TO3BOJISIFOIIKAE OLICHUTh PE3YJbTaThl OOYYAKOMIMXCS 1O  JaHHOM
JUCLUILINHE, nomeraroTcs B YMK/I.

HTOroBeiii KOHTPOJIH MO pe3yjbTaTaM OCBOCHUS AMCIUIUIMHBI IPOXOIUT B
(dopMe 3aueTa U BKIIIOYAET B Ce0sl OTBETHI HA TEOPETHUECKHE BONPOChl. CTYAEHTHI,
BBINOJHUBIINE 75% TEKYIIUX M KOHTPOJIBHBIX MEPOINPHATUNH HAa «OTIIMYHO», a
ocTajbHbie 25% Ha «XOPOIIO», MMEIOT IPABO HA MOJYYEHHE UTOINOBOM OTIMUHOM
OLICHKH.

B »K3aMEHAIMOHHYIO BEIOMOCTh M 3aUETHYI) KHHIKKY BBICTABJISIOTCS
OLICHKH 10 HALIMOHAJIBHOM IIIKaJIe, MPUBEACHHOM B TaOIHIIE.

XapakTepucTUKa 3HAHUS ITPEIMETA U OTBETOB 3auersl

CrtyneHT riayOOKO W B TOJIHOM OOBEME BJIaJEeT MPOrPAMMHBIM MATEPHAJIOM. 3a4TEHO
I'paMOTHO, HCUEpBIBAIOLIE U JOTUYHO €T0 M3J1araeT B yCTHOM WJIM MUCbMEHHOH
dopme. Ilpu »>TOM 3HAeT PEKOMEHIOBAHHYIO JIUTEPATYpy, MPOSBISET
TBOPYECKHI TOIXOJ B OTBETAX HA BOMPOCHI W MPABHUJIBHO OOOCHOBBIBAET
MIPUHATBIE PELICHUS, XOPOLIO BJIAACET YMEHUAMU U HABbIKAMU MIPHU BBINOJHEHUN
MPAKTUYECKUX 3a7a4.

CTyneHT 3HaeT NporpaMMHBIN MaTepuall, TPaMOTHO M MO CYTH U3JlaraeTr ero B
YCTHOH WJIM NMHUCbMEHHOH (popme, momyckas HE3HAYUTENbHbIE HETOYHOCTH B
YTBEPXKACHUSX, TPAKTOBKAX, ONPEACIICHUAX U KaTerOPUsIX WU HE3HAYUTEIbHOE
konmudectBo omubok. I[Ipm sTOM BrageeTr HEOOXOOUMBIMH YMEHHSIMH |
HABbIKAMU IPH BBINOJIHEHUHU NPAKTHYECKUX 3a4a4.

CTyneHT 3HaeT TOJBKO OCHOBHOMH MpPOrpaMMHBIN MaTepual, HAOIMyCKaeT
HETOYHOCTH, HEJOCTATOYHO HeTKHE (POPMYIHPOBKH, HEMOCIENOBATEIBHOCTD B
OTBETaX, M3JlaraéMbIX B YCTHOH wmiu muceMeHHOW ¢opme. Ilpu 3tom
HEAOCTAaTOYHO  BJAACeT YMEHUSIMH M HABBIKAMM IIPU  BBINOJHEHUH
npakTuieckux 3anad. Jlonyckaer 1o 30% omnbok B M3J1araeMbIX OTBETAX.

CTyneHT He 3HaeT 3HaYUTENIbHOI YacTu MporpaMMHOro marepuana. Ilpu sTom | He 3a4TeHO
IOIMYyCKaeT MNPUHOMIIMAIbHbIE OMMOKM B JOKa3aTeNbCTBAX, B TPAKTOBKE
MOHATUNA M KaTEropui, MNPOSBIseT HU3KYI0 KyJIbTYPy 3HAHHN, HE BJaaeeT
OCHOBHBIMM YMEHHUSIMM U HABBbIKAMH IIPHU BBINOJHEHUM MPAKTUYECKHUX 3a4ad.
CTyZeHT OTKa3bIBAETCsI OT OTBETOB Ha JOTOJHUTENbHbBIE BOIPOCHI.

7. Y4eOHO-MeToaAn4YecKoe u uH(pOPMAIIOHHOE oOecneueHue
THCTHTLIHHBI

a) OCHOBHAs JIUTEPATypa:

1. ITuxkynos, M. B. [IlmaBka MeTaaa0B, KpUCTAJIM3AllMsA  CILJIABOB,
3aTBEPACBAHHEC OTIUBOK : yueb. mocobue, pekomeHaoano YMO / M. B. [1ukyHoB.

— M. : MUCHC, 2005. — 415 c.
2. I'pabnes, A. M. JluteiiHbie CriaBbl, MPUMEHSIEMbIE B MAIIIMHOCTPOEHUHU :
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yaeb. mocobue, aomymeHo YMO / A. M. I'pabaes, A. H. bonaua. — M.: MI'TIY,
2007. =100 c.

3. I'pabnes, A. H. JIuteitHbie 1BETHBIC CIUIABbl U MX TUIaBKa : yuel. MOCo-
oue, nomymeno YMO / A. H. I'pabnes, JI. E. Kucunenko, /1. I1. Muxaiinos. — M.:
MI'MY, 2007. - 60 c.

4. Bonouko, A. T. ATIOMUHHN: TEXHOJIOTHA U OOOPYyAOBaHUE IS MOJIyde-
Hus JATHIX u3aennii / A. T. Bonouko, M. A. Cagoxa. — CTaBpOnoJIbCKH TOC. TIEI.
uH-T, 2011. — 387 c.

0) MOTOMHUTENbHAS JIUTEPATypa.

1. HemmpepsiBHOG  JTHThE  AJFOMWHHUEBBIX  CIUIABOB.  CIPABOYHHK  /
B. WM. Hanankos, I'. B. Uepenok, C. B. Maxos, }O. M. UepHnoson. — M. : UnuTtepmeT
Wuoxu- aupunr, 2005. — 512 c.

2. bpoeman, M. {. HempepriBaast paznuska metamios / M. S, bposman. —
M. : Dxomer, 2007. — 482 c.

3. Pomanos, JI. M. DnexkTpudueckne Meyu JIMTEHHBIX [EXOB JUJIA BHITUIABKH
YEPHBIX W TBETHBIX CIDIaBOB : yueO. mocobue / JL.M. Pomanos, A. H. bonmaum,
A. H. I'pabnes, J. I[1. Muxaiinos. — M. : MTI1Y, 2007. — 104 c.

4. 3agupanoB, A. H. Teopetndueckre OCHOBBI KpUCTAJUIM3AIMNA METAJUIOB U
cmiaBoB : yued. mocobue / A. H. 3agupanos, A. M. Kan. — PYJIH, 2008. — 196 c.

5. OBunHHUKOB, B. B. Makpo- u MUKPOCTPYKTYPbI JINTCHHBIX aTFOMHUHUE-
BBIX CILIaBOB : yueO. mocodme / B.B. OpunnamnkoB, M.A. I'ypeeBa, 1.H. Manaxkos.
—M.:MI'MY, 2012. — 245 c.

B) METOAMUYECKHUE YKA3AHUA:

1. Meroanueckue yka3aHUS K MPAKTUUYCCKUM 3aHATHSAM TIO JWCITUTUTHHE
«13roroBiaenne  3aroToBOK W3  CBHIPbS  NBETHOW  MeTtauryprum». Cocr.:
I'yreko KO.U., Adommn A A. Jlyranck, JIT'Y um. B. Jlans, 2020. — 18 c.

2. Meroanueckue ykazaHud K Ja0OpaToOpHbIM paboTaM MO JUCUHUILIIAHE
«3roroBiaeHne  3aroToBOK W3  CBHIPbS  NBETHOW  MeTayuryprum». CocT.:
I'yreko FO.U., Adommn A A. Jlyranck, JIT'Y um. B. Jlans, 2020. — 38 c.

3. Meroandeckne yKazaHWs TIO BBIIOJTHEHUIO KOHTPOJBHOW pabOTHl
CaMOCTOATEILHON paboThl MO aucIUIUIHHE «I3roTOBNEHHWE 3arOTOBOK W3 CHIPHS
neetHoit  merautyprum». Cocr.: ['yreko FO.U., Adommna A.A. Jlyrasck,
JII'Y um. B. Jlansg, 2020. - 12 c.

T') AHTEPHET-PECYPCHI:

MunucTtepcTBo oOpa3oBanus u Hayku Jlyranckoit Hapoanoit PecnyOnmuku —
https://minobr.su

Haponnsriii coset JIyranckoit Hapoanoit Pecy6nmku — https:/nslnr.su

[Topran ®enepanbHBIX TOCYAAPCTBEHHBIX 00PA30BATEIBHBIX CTaHAAPTOB
BEICIIIETO OOpa3oBanus — http://fgosvo.ru

Uudopmarmonnas cucrema «EaumHoe okHO aocTyma K o0Opa3oBaTEIbHBIM
pecypcam» — http://window.edu.ru/

I'OCTwo1 u cranmapts — https://standartgost.ru/

Poccutickas Accommanmst Jlutetimukos — http://www.ruscastings.ru/

OenepanbHblii  MEHTP HMHPOPMAITMOHHO-00PA30BATEBHBIX  PECYPCOB —
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http://fcior.edu.ru/

JJIeKTPOHHbIE OUOJIUOTEUHbIE CUCTEMbI U PeCypPChl
ONeKTpOHHO-OMOmoTeuHass  cucrema  «KOHCYJbTaHT ~ CTyJAEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DIIeKTPOHHO-ONOITHOTEUHAS cucTreMa «StudMed.ru» —
https:// www.studmed.ru

NudopmaumoHHbIH pecypc ONOJINOTEeKH o0pa3oBaTe/ILHOM
OpraHu3aIHN

Hayunas 6mbnuorexa mmenu A. H. Konsiesa — http://biblio.dahluniver.ru/

8. MarepuabHO-TeXHHYECKOE u MPOrpaMMHOE obecrieyeHme
THCIHTLIHHBI

OcBoenne muCHATIHHBL «3rOTOBJIGHWE 3arOoTOBOK W3 CHIPHS IBETHOU
METAJUTyPTAW»  TPEATOJaracT MCHOJMb30BAaHUE aAKAIEMHUYECKHX  ayJUTOPHH,
COOTBETCTBYIOIIUX JEHCTBYIONTUM CAaHWUTAPHBIM W TPOTHUBOTIOKAPHBIM TTPaBUIIAM
¥ HOpMaM.

[Ipouee: pabouee MecTO TpenmoAaBaTesisi, OCHAMECHHOEC KOMITBIOTEPOM C
noctynmoMm B HHTepHeTr (mpuW HEOOXOAMMOCTH J00ABUTH  CIICIIHAJIBHOE
o0opya0BaHUE, KOTOPHIM OCHAITICHA aKaJEMUIECKas ayUTOPHS).

[TporpammHoe obecieYeHHE:!

@dOyakunoHainHo | becniiatHoe mporpamMmMHoe

CceblIkH
€ HA3ZHAYEHHEe od0ecreyeHue

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OducHblil maker Libre Office 6.3.1

SI/IHceTI;i/IHaHOHHaﬂ UBUNTU 19.04 Eggzixlil\lsiﬁg:;z.org/wiki/Ubuntu
Bpayszep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

[Toutossiit kymeHt | Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird

http://www.farmanager.com/download.ph

Dalin-meHepxep Far Manager b

ApxuBarop 7Zip http://www.7-zip.org/

I'paduueckuii GIMP (GNU Image htth//V\fWW.,le‘D.Or,Q/ -
i . http://gimp.ru/viewpage.php?page id=8

penakTop Manipulation Program)

http://ru.wikipedia.org/wiki/GIMP
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Penaxtop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Aynuormneiiep

VLC

http://www.videolan.org/vic/
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