FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
JlnpexTop UHCTUTYTA
[HomurexHnueckuli MHC

B creter

CBEJIEHUSI O BIAJIEJIBLIE T1911
o o C. J1.

I ulinsd

: 25.01.2022

TUTYT

M

C. [. Baynuu

PABOYAS ITPOT'PAMMA

aucaumIaHbl 1.@.111.07.01 TIpon3BoCTBO IIBETHBIX U PEIKHUX METAJIIOB
s Hanpasiaenus 22.03.01 MarepuanoBeieHre U TEXHOJIOTUN MaTepUajIoB

ypoBeHb bakanaspuar

npoduiab noaAroToBKM [lepcnekTuBHbIE MaTepuaibl U TEXHOJIOTUN

¢opma o0yueHus1 ouHas

kadeapa-paspadorunk MatepuanoBefeHre U (U3NKO-XUMUS MaTepHalioB

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noaroroBku 22.03.01 MarepuanoBeaeHue U TEXHOJIOTMU MaTEPUANIOB, YTBEPKIEHHBIM
npukazoM MunoOpHayku ot 02.06.2020 Ne 701

3aB.xadenpoii pazpaboTynka,
J.XUM.H., JIOLI.

Pazpabotuuk nmporpamMmel,
K.XHM.H., I01l., OLIEHT

COI'JTACOBAHO

PykoBoguTens o6pa3zoBarenbHON
IPOrpPaMMBbI
K.T€XH.H., JIOLI.

oxmmeanmsiii 1911, xpanmtes B cereme

HHOTO /I0KYMEHTO0G0pOTa

25.01.2022

CBEJIEHMS O BJIAJIEJIBLIE 1911

[Komy msian: HKinxapes B. M.
g

1o
lara

exb: zhikharevvm

ro yHi

YenssOMHCK

J1. A. BuHHUK

I. M. Pricc

B. M. XKuxapes



1. llesu u 3212494 AU CIUILIHHBI

O3HaKOMJICHHE CTYJICHTOB C Pa3HOOOpa3ueM CIIOCOOOB MOTYYCHHSI METAIIOB, C
NEPCIEKTUBHBIMU HAMPABICHUSIMHU PA3BUTHUS [IBETHOM METAJLTyPrUH.

Kparkoe cogepkanue TUCHUIIIMHBI

- Ha TIpUMEPE MOTYUYEHHUS MEU ¥ HUKEJSI PACCMOTPETh OCHOBHBIE CIIOCOOBI MepepadoTKH
CyMb(HUIHOTO CHIPHS MTUPOMETATUTYPTHUCCKUMU TEXHOIOTUSIMU, - TTO3HAKOMUTHCS C
TUAPOMETAILTYPTHIECKIUMH TEXHOJIOTHSIMU U3BJICUCHHSI METAJUIOB U3 KOHIIEHTPATOB U
AIIEKTPOJIM30M Ha MIPUMEpax MOyISHUS IUHKA U aJTIOMUHUS, - PACCMOTPETh
MPAKTUIECKOE UCTIONH30BAaHUE TIPOIIECCOB XJIOPUPOBAHMSI HA IPUMEPE TIOTyUYCHUS TUTAHA,
- pacCMOTPETh CIIOCOOBI BOCCTAHOBIICHUSI METAIIJIOB U3 COSAMHEHUN Ta3000pa3HBIMU
BOCCTAHOBUTEIISIMH, - [IO3HAKOMUTHCS ¢ METAJUIOKEPAMUYECKUM METOIOM ITOTYICHUS
KOMITAKTHOTO METaJljla, a TAK)KE C MIPOMBIIIICHHBIM UCIIOJIb30BAaHKEM 3JICKTPOHHO-
Jy4eBOTO TIeperiaBa, 30HHOHW U MIa3MEHHOM TUTaBOK Ha TIpUMepax MPOU3BOICTBA
BOJIb()paMa v MOJIMO ICHA.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HAET: :- TEXHOJIOTUH MOIYYEHHSI LIBETHBIX U PEIAKUX
METAJJIOB, TEOPETUYECKHUE OCHOBBI
TEXHOJIOTMYECKHUX MPOLECCOB, OCHOBHOE
TEXHOJIOTHYECKOE 000PYNOBaHHUE; - UMETh
npeacTaBieHne 00 00nacTaX HayKH, TEXHUKH U
MHOTOOTPACJIEBBIX CEKTOpaxX MIPOU3BOACTBA,
OXBaTHIBAIOLINX CPEJICTBA U CIIOCOOBI MOITyYEHUS
LBETHBIX U PEIKUX METAJJIOB, O CBIPHEBBIX
pecypcax, 0 CCTeMe TOCyIapCTBEHHBIX CTaHIapTOB
B METAJLTyprUH

YMeeT: aHaJIM3UpOBAaTh BIMSHUE TEXHOJIOTMUECKUX
apaMeTpoB Ha MPOLECC IPOU3BOACTBA METaslIa C
MO3UIMN COBPEMEHHBIX HAayUHBIX MPEACTABICHUIN
lIMeeT NpakTUYECKUN OMBIT: B OLIEHKE IapaMeTPOB
TEXHOJIOTMYECKHUX MPOLECCOB, YCIOBUN MOTYUYEHUS
[[BETHBIX U PEIKUX METAJJIOB U BIUSHUSA PA3INYHBIX
(bakTOpOB HAa KAYECTBO MPOAYKIIHH.

[1K-4 roToB yyacTBOBaTh B pa3paboOTke
BBICOKOTEXHOJIOTMYHBIX MTPOIECCOB IPOM3BOACTBA U
00pabOTKN MaTepHalIOB U U3ICTUI U3 HUX, CHCTEM
YIPABJICHUS] TEXHOJIOTUYECKIUMH TIPOIIECCaMU

3. Mecro aucuuniuHbl B ctpykrype OII BO

[TepeueHb MpEANISCTBYOMIUX TUCIUTUIHH, [TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB PabOT yueOHOTO IJ1aHa BHJIOB paboT
Her He npenycMmoTrpensl

TpeboBaHMs K «BXOIHBIM» 3HAHUSM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPU OCBOCHHUH JJAHHOM AMCLMIUIMHBI M MPUOOPETEHHBIM B PE3YJIbTaTE€ OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

Her



4. O0béM 1 BUIBI y4eOHOI padoThI

OO0uias TpyA0€eMKOCTh JUCHUILIMHBI cOocTaBiseT S 3.e., 180 4., 93,75 u.

KOHTAKTHOM paboOThI

Pacrnipenenenue o cemectpam
N Bcero B Hacax
Brn yuenoti paborst 4acoB Homep cemectpa
6 7
OO6mmas Tpya0EMKOCTh AUCIIUTLITMHBI 180 72 108
Ayoumopnvie 3aHAmus: 80 32 48
Jlexumu (JI) 48 16 32
[IpakTndeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI
ayuTOpHbIX 3aHsaTHi (I13) 32 16 16
JlaGoparopHbie paboTsI (JIP) 0 0 0
Camocmosmenvuas paboma (CPC) 86,25 35,75 50,5
C IPUMEHEHUEM JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUH
ITonroroBka K 3KCIpeCcC-KOHTPOIIIO 12 0 12
ITonroroBka K 3K3aMeHy 12 0 12
Pemenue 3agaq 15,75 15.75 0
Penrenue 3agau 12,5 0 12.5
Brimonaenne KypcoBoit paboThl 14 0 14
[ToxroroBka k 3adery 12 12 0
[ToaroToBKa K 3KCIPECC-KOHTPOIIIO 8 8 0
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 13,75 4,25 9,5
Bu koHTpOIIs (3adeT, 1ud.3a4eT, SK3aMeH ) - 3a4er sk3ameH,KP

5. ConeprkaHue TUCHMILTIMHBI

O0beM ayTUTOPHBIX 3aHITUH 110

paizgena HaumeHoBaHME pa3esioB TUCIIUILUTHHBI BH/laM B Hacax
Bcero J | 113 | JIP
1 Beenenue. 3aiaun u cTpyKTypa Kypca. IloaroroBka pyasl k 12 6 6 0
MeTaJUTypruueckoi nepepaboTke.
2 (Merayumyprust MeIu U HUKEIS 20 10 10 0
3 |Metamnyprust IMHKa 14 10 4 0
4 |Metamtyprus aJltOMUHUS 14 10 4 0
5 |Meramnyprus TuTaHa 8 4 4 0
6  [Metautyprus Bosibhpama 6 4 2 0
7 [Metamutyprust Monub/eHa 6 4 2 0
5.1. Jlekuun
Ne Ne Kox-
rexummpasena HaunmeHoBaHUe WU KpaTKOE CoNlepKaHKUe JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 Knaccuukarus nBeTHBIX METAJUIOB, UX TPUMEHEHNE B HAPOJTHOM XO3SHCTBE. 5

I/ICTOpI/IH Pa3BUTHUA LIBETHOM MCTAJLUIYprum, €€ COBpEMCHHOC COCTOSIHUC U




[EPCIIEKTHBBI

Py/bI IBETHBIX METAIIJIOB, HEOOXOMMOCTh WX oboramenus. [logroroBka pyasl K
oboramennro. OdoramieHue GuoTanuen.

O6OF3HI€HI/IC PyA UBETHBIX MCTAJIJIOB I'paBUTALIMOHHBIMHA, SJICKTPUUICCKUM U
MarHUTHBIM criocobamu. CrieruanbHble MeToIbl oboraienus. O6e3BoKUBaHHE
KOHIICHTPATOB TMOCJIE 00OTaICHHUS.

duzndyeckrue U XuMuIeckue cBoiicTea Meau. CruaBel Ha ee ocHoBe. O0nacTu
MIPUMEHEHUS U NepcieKTuBbl. COBPEMEHHOE COCTOSIHHE METAJLTyPIrun MEIu.
MeHbIe pyabl U crioco0 ux oboramenus. [lomydeHne MeTHBIX MTEHHOB.
ABTOT€HHBIE CIIOCOOBI BHITNIABKH IITEIHA.

BrimiaBka uepHoBOW Menu u3 mTeriHa. HempepbIBHBIE TPOILIECCHI BBITIJIABKUA MEJIH.

PacduHrpoBaHre MeM OTHEBBIM U JIEKTPOIIUTUYECKUM crioco0amu. TeXHUKo-
HDKOHOMUYECKHUE MOKA3aTeIN IPOU3BOACTBA MEAU

Pynb1 Hukens. [onydyenue gpepponukens u3 okucieHHbix pya. [lepepaborka
Cynb(QHIHON HUKEIEBOU Py/ibl MUPOMETATUTYPTUYECKUM U
'MPOMETAJTYprHYeCKUMH CITIOCOOAMHU.

[TonyueHne METAIITUYECKOTO HUKEIIS - SJEKTPOIKCTPAKIUS U3 pacTBOpA,
KapOOHMIIBHBIN CII0CO0, BOCCTAHOBIICHHE BOJJOPOIOM. BhimaBka GpeppoHHKes.

duznueckue 1 XUMHYecKue cBoiicTa 1HKa. CrutaBbl Ha ero ocHoBe. O6nactu
MIPUMEHEHNUS U NepcneKTUBbl. COBPEMEHHOE COCTOSIHUE METAJUTyPTUH LIMHKA.
[{HKOBBIE Py/ABI U CLIOCOOBI X 0OOTAIIEeHUSI.

10

O0XKUr IMMHKOBBIX KOHIICHTPATOB. Brlmenaynpanue orapka.

11

O4ncTKa IMHKOBOTO pacTBOPa OT BHIIIEIAYMBAHUS Orapka OT IPUMECEN.
['maponutudeckas ourictka. [lemenrtanus. CoocaxaeHue npumeceit

12

JIEKTPOIUTUIECKOE BBIACTICHHE IIMHKA U3 CYIIb(ATHOTO pacTBOpa.

13

W |W| W W

Brinenenne nuHka u3 keka. Bensu-nporecc. [leperuiaB IMHKOBBIX KaTOIOB.
TeXHUKO-3KOHOMUYECKHE MOKa3aTeNIM MPOU3BOICTBA IIUHKA.

N (N N[N

14

Du3nuecKkrne 1 XUMUYECKHE CBOWCTBA aFOMUHUSA. CIIJIaBbl HA €T0 OCHOBE.
O6nactu npUMeHeHus 1 nepcrnekTuBbl. COBPEMEHHOE COCTOSIHUE METaJUTyPriu
amtoMHUHMSL. ChIpbe aJTFOMHUHHEBON IMPOMBIIIIIEHHOCTH.

15

[TpousBoacTBo MHO3eMa MeToioM baiiepa. [lepepaboTka altOMMHHUEBOTO CHIPbSI
MeTozoM criekanus. [locnenoBarenpHas U napajuienbHas cxeMbl baiiep -ciekanue

16

HpOI/ISBOI[CTBO IIMHO3€Ma KUCJIOTHBIMH CIIOCOOaMH. HOJ'Iy‘IeHI/IC KpHuOJIuTa u3
IIJIABUKOBOI'O IIIIaTa.

17

[lony4yeHue antOMUHUSA ANEKTPOIU30M INIMHO3EMA, PACTBOPEHHOTO B PACILIaBe
kpuoauTa. OCHOBHBIE TEXHOJIIOTUYECKHE MTapaMeTphI Mpoliecca.

18

PacdunupoBanue aekTpoauTHOro antoMuHus. [lomyuenue antoMunns oco0oit
YHCTOTHI XJIOPUPOBAHUEM, BTOPUYHBIM HJIEKTPOIU3OM, JUCTUIUISLIUEN U T.1I.
TexXHUKO-DKOHOMUYECKHE MTOKa3aTeln MPOU3BO/ICTBA ATFOMUHHSL.

19

du3nueckre U XUMHYECKHEe cBoMcTBA THTaHa. CruiaBel Ha ero ocHoBe. O0macTu
MPUMEHEHHUS U MepCleKTUBLI. TuTaHocoaepxaiue pyasl. CnocoOsl X
oboramenus. Cxema nepepadoTKH WIBMEHUTOBBIX KOHIIEHTPATOB.
BoccranoBuTenbHas 1iaBka WibMeHUTA. [I[pOM3BOICTBO YETHIPEXXIOPUCTOTO
THUTAHA.

20

MeTanaoTepMUYecKoe BOCCTAHOBICHUE TUTaHA U3 TETPaxXJIOpHia MarHueM 1
HaTprieM. OYKnCTKa TUTAaHOBOM IyOKu. BakyyMHBIN IeperniaB THTAHOBOM I'yOKU U
MOJIyYeHHUE CIIUTKOB. TEXHUKO-3KOHOMHUYECKUE MOKa3aTesd MPOU3BOJICTBA TUTAHA.

21

dusndyeckrue U XUMUYIeCKHe CBOCTBa Bosb(ppama. CruraBbl Ha €T0 OCHOBE.
O0acTv MPUMEHEHUS B TIEPCIIEKTHBBI. MUHEpabl, py/Ibl, KOHIICHTPATHI.
Crioco0bI pa3noKeHHs BOIb(PPAMOBBIX KOHIIEHTPATOB: CIICKAaHUEM C COJIOM,
COZIOBBIM PacTBOPOM, MHHEPAILHBIMU KHCIIOTaMU. Breiienenne Boiabdpama u3
pacTBOpPOB, noyyeHue ero okcuaa (III).

22

BoccranopneHnue BOJ'IL(I)paMa M3 OKCHJa BOAOPOJAOM H YITICPOAOM.




MeTtalmokepaMUIeCcKuii ClIoco0 MOTyYeHHUs KOMITAKTHOTO BOJTb(pama.
[lepcrieKTUBBI KCTIOJIB30BAHMS JIEKTPOHHO-JIYYEBOM, MJIA3MEHHON, MHTYKIIMOHHOM
Y yTOBOM IJIABOK.

dusnueckre 1 XUMHYecKue cBoiicTBa MoiubaeHa. CrijiaBbl Ha €ro OCHOBE.
Ob6nacTtu npumeHeHus U nepcnektusbl.IlepepadoTka MOINOIEHOBBIX

23 7 . - 2
KOHIIEHTPaTOB. OKUCIUTEIBHBINA OOKUT MOTHOACHUTAa. AMMHUAYHBINA CIIOCO0
nepepaboTku orapka. Pa3noxeHne KOHIIEHTpaTa a30THOW KHUCIOTOM.

24 7 BoccranoBiienne MoiaubeHa U3 OKcuaa BOAOpoaAoM U yriiepoaoM. [lonyuenue 5
KOMIIAKTHOTO MOJIMO/ICHA U CIUIABOB HA €r0 OCHOBE.

5.2. llpakTHyecKne 3aHATUSA, CEMUHAPBI
Ne Ne Koz-
sansTuspasena HaunmeHnoBaHue WK KpaTKoOe cosiepKaHue MPAKTUYECKOTO 3aHATH, CEMUHApa BO
4acoB
1 1  |Pacuer palMOHAJILHOTO COCTaBa PY/Ibl UM KOHIEHTpATA 2
2 1 Pacuer KOIM4YeCTBEHHBIX IMOKa3aTeei oOoraleHus 2
3 1  [Pacuer mporiecca oboramieHus 2
4 2 |TepmoaumHaMHKa M KHHETHUKA 00XKHUTa CYIb()UI0B 2
5 2 |YcnoBus cynb(UIHOMN MIABKA MEIHBIX KOHIICHTPATOB 2
6 2  |TepmoaumHaMHKa U KHHETHKA OKUCIUTEIHLHOTO PAQUHUPOBAHKS METAIIIIOB 2
7 ) Ounctka BOJHBIX PacTBOPOB OT npumeceil. [ uaponuruyeckas o4ncTKa, OUUCTKA )
[IEMEHTAIUECH.
3 ) DNEeKTPOIUTHYECKOE paUHUPOBAHNE METAIJIOB U 3JIEKTPOIKCTPAKIIMS METAIIJIOB )
13 BOJIHOTO pacTBOpa M3 BOJHBIX PaCTBOPOB
9 3 |Auarpamma [1yp6s cucremsr H20 — Zn 2
10 3 |TepmoanHaMuKa CEpHOKHCIIOTO BbIIIEIAUMBAaHUS [IMHKOBBIX OTapKOB 2
11 4  |Teopermueckue ocHOBHI criocoba baiiepa 2

12 4 [YcnoBus aneKTpoan3a pacijiaBa NIMHO3EMA B KPHOJINUTE 2

13 5  [Teopernueckue OCHOBBI ITPOIECCa XJIOPUPOBAHHS TUTAHUCTOTO [IUIAKa 2

14 5  |Pacder BOCCTaHOBIEHUBI TETPAXJIOPHUIA TUTAHA 2

15 6 |TepmoamHamMUKa pa3oKEHUS BOIb(PAMOBBIX KOHIICHTPATOB 2

16 7  |Pacyer BOCCTAaHOBJIECHUS OKCUIOB MOJIAOIEHA 2

5.3. JIaboparopHbie padoThI
Ne Ne . Koi-Bo
sansTus | pasnena HaunmeHoBaHMe WK KpaTKoe cofiepkaHue J1abopaTopHoi paboTh 4ACOB
1 1 HE MMPETyCMOTPEHBI 0
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brmonuenne CPC
Crnncoxk nureparypsl (¢ yKazaHUEM Kon-
IMoasun CPC paszenos, riaB, cTpaHul) / cceliika Ha  |(CemecTp| BO
pecypc JacoB
[To pazgeny 3: IIYMJI ocH. 1, m1. 10; gom. 1;
DOVYM/ 1 (och), pazn. 4. Io pazn. 4: [TYM/I
[ToaroToBKa K KCIPECC-KOHTPOITIO ocH. 1, 1. 12; nom. 3; OYMJI 1(ocH) pazn. 7 12
5.Tlo pazn. 5: [TYM/I ocH. 1 1. 14; nom. 4;
OVYMJI 1 (och) pasn. 6.




[ToaroroBka Kk sK3aMeHY [TYM/] ocH. 1, 2; 9YM/I 1 (ocH) 7 12
[To pazgeny 1 D9YM/I 11; ITo pa3geny 2
Perrenue 3agau TYMJT metox . 2: SYMI 3. 6 15,75
Pemenue 3amau DYMJI 9-12 (MIICP) 7 12,5
BrinonHenne KypcoBoit paboThbl [TYM/JI, MIICP 1, 2; DYM/] 3, 4 (MIICP) 7 14
MomroToska K 3a9eTy [TYM/] ocH. 1, masel 1-8; 9YMJI 1 (och), 6 12
pasn. 1-3.
[To paznmeny 1: ITYM/JI ocH. 1, maBsl 1, 2, 5;
[ToaroToBKa K KCIPECC-KOHTPOITIO o, 2: DYMJT 1 (ock): 8 (om). 6 8

6. Tekymmii KOHTPOJIb YCIIEBA€MOCTH, IPOMEKYTOYHAS ATTECTAUA

KoHTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISECTCS B
cootBeTcTBHH C [lonokeHnem o OaNIbHO-PEUTUHTOBOM CUCTEME OLIECHUBAHUS PE3YIbTATOB

y4eOHOH eSITeIbHOCTH 00y4arOIINXCS.

6.1. Kontposabubie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bung
KOHTPOJIS

HasBaunue
KOHTPOJIBHOTO
MEPOIPUATHUSA

Bec

Makc.
Oam

HOpH,Z[OK Ha4YHUCJIeHUs 0allsIoB

Yau-
THIBA-
eTCs B
1A

Texymuin
KOHTPOJIb

IIposepka
penieHus 3a1ad K
paznenam 1 u 2.

21

CryneHT pemiaer 7 3a1a4d Ha
MpaKTUYECKUX 3aHATUAX. [Ipn
OIICHUBAHUU PE3YJIETATOB MEPOIPHUSITHS
HCITOJIb3YeTCsl 0aTbHO-PEHTHHTOBAS
CHCTEeMa OIICHUBAHWUSI PE3yIbTaTOB
y4eOHOMN JeATETLHOCTH 00YUYaOIIUXCS
(YyTBeprKJeHa IPUKa30M PEKTOpa OT
24.05.2019 1. Ne 179). IIpaBunbsHO
pEIlICHHAs] Ha 3aHSATHH 3a/1a9a
COOTBETCTBYIOT 3 OayiaM. 3a1aqya
pEIICHHAs C TIOTPEITHOCTSIMH,
CcOoOTBeTCTBYeT 2 Oaynam. 3agada,
pEIIeHHAs C CYIIIECTBEHHBIMU
MOTPEITHOCTSIMHU, COOTBETCTBYET |
0airy. OTCyTCTBHE pEIIeHUS 3a/1auu
cooTBeTCcTBYIOT 0 6aymoB. Eciin 3a1a4ua
pelieHa gomMa, TO JUIS MOy ICHHS
OILICHKH 3 0aJuia HEOOXOIHUMO
00BSICHUTH penieHrne. B mpoTuBHOM
CiIydae MpaBUJILHO pelIeHHas 3a/1a49a
OLICHUBAeTCS B 2 Oaia.
MaxkcuMaJIbHOE KOJIMYECTBO 0aJIOB 3a
OJIHY 3ajJa4y - 3

3a4CT

Texymni
KOHTPOJIb

DKcrpecc-
KOHTPOJIb
YCBOGHHS pazzieria
1

10

CTyaeHT OTBEYaeT Ha BONPOCHI 10 TEME
paznena. KonraecTBo BOmpocos no
pasneny - 10, Bpems Ha otset 10
MUHYT. Onpoc MPOBOUTCS B BUJIE
KOMIIBIOTEPHOT'O TECTUPOBAHMUS JINOO B
nuchbMeHHOU (opMme (Takxke B hopme
Tecta). OTBETHI 3arpy’KalOTCA B
hiiekTpoHHyto cpeny (FOYpI'Y 2.0).

[Tpu onleHMBaHUM PE3YIBTATOB

3a4CT




MEPOTPHUSITHS UCTIONB3YETCs 0AIBHO-
pPEUTHHIOBas CUCTEMA OLCHUBAHUS
PE3yJIbTaTOB yUeOHOH NesITeTbHOCTH
oOydarormuxcs (yTBepKaeHa MPUKA30M
pekTopa oT 24.05.2019 . Ne 179).
Kputepuu orileHUBaHUS: - TPABUIIbHBIN
OTBET Ha 3aJaHHbIN Borpoc - 1 Gam; -
HEIPaBUJIbHBIN OTBET HA 3a/IaHHBIN
Borpoc - 0 6aoB.

IIpome-
JKyTOYHAas
arTecTanus

[TpomexxyTounas
arrectanus (3a4er)

20

[Ipu onieHMBaHUM PE3YIBTATOB
MEPOIPUATHS (ITPOMEKYTOUHON
aTTeCTaIlM) HCTIONb3yeTcsl 0alIbHO-
pEUTHHIOBas cCUCTEMa OLIEHUBAHUS
PE3yJIbTaTOB yUeOHOH NesTeTbHOCTH
oOydaromuxcs (yTBepKaeHa TPUKA30M
pexTopa ot 24.05.2019 . Ne 179).
[TpomexxyTodHast aTTecTanus
MPOBOAUTCS B GOPME TECTUPOBAHUS
(KOMIBIOTEPHOTO UJIM MUCHMEHHOTO)
1100 B MUCHBMEHHOM BUJI€ TIO OMJIETaM.
Borpocel 0XBaTbIBAOT pa3aensl |
"IloaroroBka pyusl K
MeTaJuTyprudeckoi nepepadorke” u 2
"MeTtamryprust Meau U HUKens"
[Ipox0oKIeHNE CTYIEHTOM
[IPOMEKYTOYHON aTTECTALUHU SIBIISAETCS
00s13aTEIIbHBIM.

B tecre 20 Bonpocos, Bpems Ha
[IPOXOKJICHHUE TeCcTa 25 MUHYT. 3a
[IPABWJIBHBIN OTBET HAa BOIPOC AaeTcs 1
OaJi, 3a HeBepHBI O0TBeT - () GasuIoB.
MaxkcumManbHOe KouuecTBo 6aios 20.
B Guiiere 5 BOompocoB, Ha OTBETHI
naetcs 2 yaca. [locne nposepku
MUCHbMEHHOTO OTBETA CTYIEHTY MOTYT
OBITH 3aJJaHbl YTOUHSIOLIME BOMPOCHI 110
TeMaM Borpocos Ouiera. Kputepun
OLICHUBAHHUS OTBETOB: IIPABUJIBHBIN
OTBET Ha BONPOC COOTBETCTBYET 4
OasuiaM; MpaBUIIBHBINA OTBET C
MOTPEIIHOCTSIMU COOTBETCTBYET 3
0asutaM; HEeTIOJIHBINA OTBET
COOTBETCTBYET 2 OaJijiaM; OTBET C
rpyObIMU OIIMOKaMH COOTBETCTBYET 1
0aJuty; HeMpaBUIIBHBIA OTBET HA BOIIPOC
WM OTCYTCTBUE OTBETA COOTBETCTBYET
0 6ay10B. MakcuMallbHOE KOJTMUYECTBO
6amioB — 20.

3a4CT

Texymni
KOHTPOJIb

IIpoBepka
pelieHus 3a1a4 K
paznenam 3-7

21

CryneHT pemiaer 7 3a1a4d Ha
MpaKTUYECKUX 3aHATHAX. [Ipn
OLIEHUBAHUU PE3YJIBTATOB MEPOIPUSITHS
MCIIOJIb3YeTCsl 0aTUTbHO-PEHTHHTOBAS
CHCTEMa OLIEHUBAHUS PE3YJITATOB
y4eOHOMN JeSATETFHOCTH 00YUYaOIIUXCS
(YyTBepikIeHa MPUKa30M PEKTOpa OT

24.05.2019 1. Ne 179). ITpaBusibHO

OK3aMCH|




pEIlICHHAs] Ha 3aHSATHH 3a/1a9a
COOTBETCTBYIOT 3 OaymaM. 3a1aqya
pEIICHHAs C TIOTPEITHOCTSIMH,
CcoOTBeTCTBYeT 2 Oayiam. 3agada,
pEIIeHHAs C CYIIIECTBEHHBIMU
MOTPEITHOCTSIMHU, COOTBETCTBYET |
0ary. OTCyTCTBHE pEIICHUS 3a/1auu
cooTBeTCcTBYIOT 0 6aimoB. Eciin 3a1a4ua
pelieHa gomMa, TO JUIS MOy YCHHS
OILICHKH 3 0aJuia HEOOXOIHUMO
00BSICHUTH penieHrne. B mpoTuBHOM
CiIydyae MpaBUJILHO pelIeHHas 3a1a49a
OLICHUBAEeTCS B 2 Oaia.
MaxkcuMaJIbHO€ KOJINYeCTBO 0aJIOB 3a
OJIHY 3ajJa4y - 3

Texymui
KOHTPOJIb

Dkcrpecc-
KOHTPOJIb
YCBOEHUS pa3zena
3

10

CTyaeHT OTBEYaeT Ha BONPOCHI 10 TEME
paznena. KonraecTBo BOmpocos no
pasneny - 10, Bpems Ha otset 10
MUHYT. OnIpoc MPOBOAUTCS B BUJIE
KOMIIBIOTEPHOT'O TECTUPOBAHHUS JINOO B
nuchbMeHHOU (opMme (Takxke B hopme
Tecta). OTBETHI 3arpy’KaloTCs B
hiiekTpoHHyto cpeny (FOYpIl'Y 2.0).
[Tpu oLleHMBaHUU pe3yIbTATOB
MEPOIPUITHS UCTIONB3YeTCsl 0aNIbHO-
pEeUTHHrOBasE cCCTeMa OLlCHUBAHUS
pe3yIbTaTOB YUeOHOM e TENIbHOCTH
oOyyaromuxcs (yTBepkKIeHa MPUKa30M
pekTopa oT 24.05.2019 . Ne 179).
Kputepuu olleHUBaHUSA: - TPABUIIbHBIN
OTBET Ha 3aJ]aHHBIN Bompoc - 1 6amr; -
HEeNpaBWIBHBIA OTBET Ha 3aJaHHBIN
Bompoc - 0 6anos.

OK3aMCH

Texymni
KOHTPOJIb

Dxkcnpecc-
KOHTPOJIb
YCBOEHHUS pa3fena
4

10

CTyaeHT OTBEYaeT Ha BONPOCHI [0 TEME
pazznena. KonnuecTso BOIIpoCoB 10
pazneny - 10, Bpems Ha otBeT 10
MUHYT. OIIpoC MPOBOAUTCS B BUJE
KOMITbIOTEPHOTO TECTUPOBAHUS JINOO B
nuchMeHHOU (opMme (Takxke B hopme
Tecta). OTBETHI 3arpy’KaloTcs B
hreKTpoHHYI0 cpeay (FOYpI'Y 2.0).
[Ipu onleHMBaHUM PE3yIBTATOB
MEpPONPUATHS UCTIONb3yeTCs OallIbHO-
pEITHHIOBas cUCTEMa OLIEHUBAHUS
PE3yJIbTaTOB yUueOHOH NesTeTbHOCTH
oOydaromuxcs (yTBepKJaeHa MPUKA30M
pextopa ot 24.05.2019 . Ne 179).
Kpurepun olleHMBaHUSA: - IPABUIIbHBIN
OTBET Ha 3aJ]aHHbII Bonpoc - 1 6amr; -
HETPAaBUJIbHBINA OTBET HA 3aJaHHBIN
Bompoc - 0 6amios.

OK3aMCH|

Texymui
KOHTPOJIb

Dxkcrpecc-
KOHTPOJIb
YCBOEHUS pa3zena
5

CTyAeHT OTBEYaeT Ha BOMPOCHI [0 TeMe
pasnena. KonrmaecTBo BOIpocos 1o
pazneny - 10, Bpems Ha oTtBeT 10
MUHYT. OIIpoc MPOBOUTCS B BUJE

KOMIIBIOTCPHOI'O TCCTUPOBAHUS 1100 B

OK3aMCH




nuchMeHHOU (hopMme (Takxke B hopme
Tecta). OTBETHI 3arpy>KaloTcs B
hiiekTpoHHyto cpeay (FOYpI'Y 2.0).
[Ipu onleHMBaHUM PE3YIBTATOB
MEPOTIPHUSITHS UCTIONB3YETCs OAIBHO-
pPEUTHHIOBas CUCTEMA OLICHUBAHUS
pPE3yIBTaTOB YUEOHOM JeSTEIIEHOCTH
oOydarormuxcs (yTBepKaeHa MPUKA30M
pekTopa oT 24.05.2019 . Ne 179).
Kputepuu orleHUBaHUS: - TPABUIIbHBIN
OTBET Ha 3aJjaHHbIN Borpoc - 1 6am; -
HEIPaBUJIbHBIN OTBET Ha 3a/IaHHBIN
Borpoc - 0 6aoB.

KypcoBas
[pabota/mpoeKT

"Pacuer
MaTepuaIbHOTO U
TEIJIOBOro OajaHca
mporecca u pacyer
arperara s
OCYIIICCTBIICHHUS
npoiecca"

3aanue Ha KypCOBYIO paboTy
BBIZIACTCS B TIEPBYIO HEJICIIIO CEMECTpa.
He no3zxe, ueM 3a 1Be HeleIu A0
OKOHYAHUS CEMECTpPa, CTYJAEHT CAaeT
MPENoJaBaTeN0 Ha IPOBEPKY
BBINIOJTHEHHYIO padoty. [IpenogaBarens
MPOBEPSIET MOSICHUTEIBHYIO 3aMUCKY U,
MIPU OTCYTCTBUU 3aMEUYaHHUM, TOMYCKAeT
CTyACHTA K 3aIllUTe. 3alllUuTa KypCOBOM
PaOOTHI BHITIOTHSAETCS B KOMUCCHH,
COCTOSILIE HE MEHEE, YEM U3 JIBYX
npernoaaBareneid. Ha 3amure ctyeHt
KOpOTKO (3-5 MUH.) AOKIaJbIBaET 00
OCHOBHBIX pe3yJibTaTax padoThl U
OTBEYAET Ha BOIIPOCHI YICHOB
komuccuu. [Ipu oreHnBaHNUM
PE3yJIETaTOB MEPOIPUATHUS
MCITIOJIb3YeTCsl 0aThHO-PEHTHHTOBAS
CHCTEMa OLIEHUBAHUS PE3YJIbTATOB
y4eOHOMN JeATETFHOCTH 00YUYaOIIUXCS
(YTBepKIaeHa IPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179) Ilokazarenu
onieHuBaHusA: — COOTBETCTBUE
3amannio: 3 Oasia — MoJiHoe
COOTBETCTBUE 3aJ]aHHI0; 2 Oaa —
MMOJIHOE COOTBETCTBUE 3aJIaHUIO, HO
UMEIOTCS HeloueTsl; 1 6amr —
HEIOJIHOE COOTBETCTBHUE 3a1aHn0; ()
0aJJI0B — HECOOTBETCTBHE 33/IaHUI0. —
KauecTBO MOSICHUTENBHON 3aITUCKU: 3
0arnna — MOsSICHUTENbHAS 3alMCKa UMEET
JTOTUYHOE, TIOCIIEIOBATEIILHOE
M3JI0KEHHE MaTepuala C
COOTBETCTBYIOIIMMH BBIBOJAMHU U
000CHOBAHHBIMU TTOJIOKEHUSIMU 2
OaJiia — MOSICHUTETbHAS 3aIMICKa UMEET
rPAMOTHO U3JI0KEHHYIO
TEOPETUYECKYIO ITIaBy, B HEN
MPECTABICHBI I0CTATOYHO MOAPOOHBIIA
aQHaJIN3 U KPUTHUECKUN pa3oop
MPaKTUYECKOH JESITENbHOCTH,
MMOCJIEI0BATEIHFHOE H3JI0KEHUE
MaTepHasia ¢ COOTBETCTBYIOIIMMU

Kyp-
COBBIE
paloTHI




BBIBOJIAMH, OJTHAKO C HE BIIOJHE
000CHOBaHHBIMH MOJOKEHUAMHU | Gam
— TIOSICHUTEIIbHAS 3aMMCKa UMEET
TEOPETUUECKYIO INIaBy, Oa3upyeTcs Ha
MPAKTHYECKOM MaTepuaje, HO UIMEeT
MOBEPXHOCTHBIN aHAJIN3, B HEM
MPOCMAaTPHUBACTCS
HEIOCIIE0BATEIbHOCT U3JI0KEHUS
MaTepuaa, mpeaCTaBICHbI
HEe000CHOBaHHbIE nosioxkeHus 0 6an —
MOSICHUTETbHASI 3aITHCKa HE UMEET
aHa/M3a, He 0TBEYaeT TPeOOBaHUM,
W3TI0KEHHBIM B METOMYECKIX
pexoMeHmanusx kadgeapel. B padore
HET BBIBOJIOB JINOO OHHM HOCST
eKIapaTUBHBIN XapakTep. — 3alura
KypcoBOii paboTsl: 3 6auia — npu
3alUTe CTYIACHT MOKa3bIBaeT Iy0oKoe
3HaHHME BOIIPOCOB TEMBI, CBOOOJHO
OTepupyeT JaHHBIMU UCCIIEJOBAHNUS,
BHOCUT 00OOCHOBaHHBIC MTPEIOKECHUS,
JIETKO OTBEUYAET Ha MOCTABICHHbBIE
BOIPOCHI 2 0ajuia — MpH 3aIIuTe
CTYZIEHT MOKa3bIBaeT 3HaHUE BOIIPOCOB
TEMBI, OTICPUPYET TaHHBIMH
MCCIIETOBAHUS, BHOCUT MPEAJIOKEHUS
10 TEM€ MCCIIeIOBaHus, 0€3 0COOBIX
3aTpyIHEHUH OTBEYAET Ha
MOCTABJICHHBIE BONPOCHI 1 6amt — mpu
3alUTe CTYACHT MPOSBISET
HEYBEPEHHOCTb, MOKa3bIBaET craboe
3HaHKE BOIPOCOB TEMBbI, HE BCET/a 1aeT
MCUEPIBIBAIOIINE APTYMEHTUPOBAHHBIC
OTBETHI HA 3aJlaHHbIE BONPOChI
0aJJI0B — MpH 3aIUTE CTYAECHT
3aTpyIHSETCS OTBEYATh Ha
MOCTABJICHHBIE BOIIPOCHI 110 €€ TeMe, He
3HaeT TEOPUH BOIIPOCA, IPU OTBETE
TOITYCKAeT CYIICCTBEHHBIE OITUOKU
MaxkcumanbHOE KOJTHYeCTBO 0aioB —
9.

IIpome-
JKyTOYHAas
arTecTanus

Dx3amMeH

20

[TpoxoxxeHHe CTYJeHTOM
MPOMEXYTOYHOH aTTeCTAINH SIBIISETCS
oOs3arenbHBIM. [IpomexxyTouHas
aTTeCTaIusl MPOBOJUTCS B (hopMe
TECTHUPOBAHUS (KOMITBIOTEPHOTO MU
MUCHbMEHHOTO0) JINOO B MUCEMEHHOM
BUJIE 10 OMIeTaMm.

[1pu olleHMBaHUY PE3yIBTATOB
MEpONPUATHS (TIPOMEKYTOUHOM
aTTecTalluy) UCTIONb3yeTcsl OaIbHO-
pEeUTHHrOBask cCUCTeMa OLCHUBAHUS
PE3yNIbTaTOB yUEOHOH NesTeTbHOCTH
oOyuaromuxcs (yTBepkKIeHa MPUKa30M
pekTopa oT 24.05.2019 . Ne 179).

B tecte 20 BONpocoB M0 TemMawm,

ODK3aMCH




BO BpPEMsI SKCIIPECC-KOHTPOIIS

Oasiam; paBUIIbHBIN OTBET C

0ajaM; HEIOJIHBIM OTBET

oamtos — 20.

HN3yUYCHHBIM B TCHCHHUC BCCT'O KypcCa,
DK3aMEHAIIMOHHBIN TECT (HOPMUpPYETCS
KaK U3 BOIIPOCOB TECTOB, IPOMICHHBIX

pa3/enoB AUCHUILTUHBI, TaK U U3
TECTOBBIX BOIIPOCOB K pa3zzesiaM, He
OXBAYECHHBIX IKCIIPECC-KOHTPOJIEM.
Bpewms Ha npoxoxkaeHue tecra 25
MUHYT. CTyeHTy faeTcs 2 MONBITKH,
3aCUMTHIBAETCS JIydlllasi U3 HUX. 3a
MpaBUIBHBIN OTBET HA BOMpOC faercs |
OaJ, 3a HeBepHBI oTBeT - () 6asuIoB.
MakcumalibHOE KOJIMYeCcTBO 0amioB 20.
B Oumnere 5 BOIIpoCoB, Ha OTBETHI
naetcs 1 gac. [Tocie npoBepku
MUCHMEHHOTO OTBETA CTYIEHTY MOTYT
OBITH 3aJJaHbl YTOUHSIOLIIE BOIPOCHI 110
TeMaM BorpocoB Ouiera. Kputepun
OLICHUBAHUS OTBETOB: NPABUIIbHBIN
OTBET Ha BONPOC COOTBETCTRYET 4

MOTPEIIHOCTSIMU COOTBETCTBYET 3

COOTBETCTBYET 2 OajiaM; OTBET C
rpyObIMH OIIMOKaMU COOTBETCTBYET |
0asury; HempaBUJIBHBIN OTBET Ha BOTIPOC
WA OTCYTCTBUE OTBETA COOTBETCTBYET
0 GanoB MakcuManbHOE KOJIUYECTBO

YCBOCHHUS

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bung
IIPOMEKYTOYHOMN
arTecTauuu

[Ipouenypa npoBeaeHus

Kpurepun
OLCHUBAHUA

KypcoBbIe pabOThI

3agaHue Ha KypCOBYIO PabOTy BBIAETCS B IEPBYIO HEJEIIO
cemectpa. He mozxe, yeM 3a 1Be HeeIM 10 OKOHUAHUS CEMECTPA,
CTY/ICHT C/aeT MPEIOoAaBaTeNIio Ha MPOBEPKY BHITOTHEHHYIO
pabory. [Ipenogasarens IpoBepsieT MOSICHUTEIbHYIO 3aIHCKY H,
IPU OTCYTCTBHH 3aMEYaHUH, TOITyCKAET CTYJICHTA K 3allHTe.
3amuTa KypcoBoil paOboTHI BHIIOIHIETCSI B KOMHCCHH, COCTOSIIEH
He MeHee, 4YeM U3 JIByX npenopasareneil. Ha 3ammre ctynent
KOpOTKO (3-5 MUH.) AOKJIaJbIBaeT 00 OCHOBHBIX pPe3yibTaTax
paboTHI M OTBEYAET Ha BOIPOCHI WIEHOB Komuccuu. [Ipu
OLICHUBAHUU PE3YJBTATOB MEPOTIPHUSTHUS UCIIONB3YeTCsl OaTTbHO-
PEUTHHTOBAsI CHCTEMa OLICHUBAHMS PE3yIbTaTOB Y4eOHOI
NesITeIbHOCTH 00yJaromuxcs (yTBepkKIeHa MPHUKa30M peKTopa OT
24.05.2019 1. Ne 179).

B cooTBeTCTBUH C
. 2.7 Tonoxeuus

3a4cT

Ha 3aueTe npoucxoaut orieHnBaHUEe YYeOHOU AeATETHHOCTH
00y4Jaronuxcs Mo AUCIUILIMHE Ha OCHOBE MOJyYEHHBIX OLIEHOK 3a
KOHTPOJIbHO-PEUTUHTOBBIE MEPOTIPUSITUS TEKYIIIETO KOHTPOJIS U
IIPOMEKYTOYHOU arrecranuu. [IpoxoxaeHue cTyneHTom
MIPOMEKYTOYHOM aTTECTAIHMH SIBISIETCS 00s13aTeNbHBIM. [1pu
OIICHUBAHUU PE3YJIbTAaTOB MEPONPUATHS (3a4€Ta) UCTIONb3YyEeTCS
OaJITbHO-PEUTHHTOBAs] CUCTEMA OIICHUBAHUS PE3YJIbTATOB YUeOHOU

B cooTBeTCcTBHH C
. 2.5, 2.6
[Tomoxxenus




NeSITeIbHOCTH 00yJaromuxcs (yTBepkKIeHa MPHUKa30oM peKTopa oT

24.05.2019 1. Ne 179). [IpomexyTodHasi aTTeCTaIMs TPOBOIUTCS B

¢dbopme TecTHpOBaHUS (KOMITBIOTEPHOTO MM MMUCEMEHHOTO) MO0 B

MUCHMEHHOM BUj€e 1o Ouseram. Bompockl oxBaTeIBatoT paszens! 1
"[TonroToBka pyzbl K METAJLTyprudeckoi nepepadorke” u 2

"Metamnyprus menu u Hukensa'. B recte 20 BonpocoB, BpeMst Ha
poxokaeHue tecra 25 MuHyT.CTyAeHTy faeTcs 2 MONBITKH,

3aCYUTHIBACTCS JIyUIllasi U3 HUX.

OK3aMCH

Ha sk3amene mpoucXoauT OlleHUBaHUE YUYEOHOU EeATeTbHOCTH
00yJaromuXxcs 1Mo JUCIMIIMHE Ha OCHOBE MOJIY4YE€HHBIX OIICHOK 32
KOHTPOJIbHO-PEUTHHTOBBIE MEPOIIPUSATHS TEKYIIEro KOHTPOJIS U
MIPOMEXYTOYHOH aTTecTalnuy (COOCTBEHHO 9K3aMEHa).
[TpoxokaeHre CTYICHTOM POMEXYTOYHOM aTTeCTAIlUH SBIISETCS
oOs13arenbHbIM. [1py olleHUBaHUN pe3yabTaTOB MEPOTIPHUSTUS
(TpOMEXKYTOUHOM aTTecTalM) UCIIONb3YeTCs 0aNIbHO-
pelTHHrOBask ccTeMa OLIEHUBAHUS PE3yIbTaToOB yueOHOM

B coorBeTcTBHM C

JeSITeIbHOCTH 00yJaroImuxcst (yTBepkKAeHa MPUKa30M PEKTopa OT . 2.5.2.6

24.05.2019 1. Ne 179). IIpomexyTouHas arTecTalus IpOBOJUTCS B
(bopMme TecTUpoBaHUS (KOMITBIOTEPHOTO WJIM MUCBMEHHOTO0) JIN0O B
NUCbMEHHOM BHjIe 1o 6useraM. B Tecte 20 BOmpocoB Mo TemMam,
W3Yy4YE€HHBIM B T€YEHHE BCETO Kypca, DK3aMEHAIIMOHHBIN TECT
(dopMHpyeTCs KaK U3 BOIPOCOB TECTOB, MPOMHAEHHBIX BO BpeMs
9KCIPECC-KOHTPOJISL YCBOCHHUS Pa3/Ie€I0OB TUCIUILINHBI, TaK U U3
TECTOBBIX BOIIPOCOB K pa3/iesiaM, HE OXBaYEHHBIX IKCIIPECC-
KOHTpoJeM. Bpems Ha mpoxoxieHne tecra 25 MuHyT. CTyieHTy
JaeTCsl 2 TIOTIBITKY, 3aCUNTBIBACTCS JTyUIllasi U3 HUX.

[Tonmoxxenus

6.3. OneHo4yHbIe MATEPUAJIBI

KommereHmn

Ne KM

Pesynbrarsl 00yueHus

TK-4

3HaET: ;- TEXHOJIOTHUU MOJIYy4YCHU IBETHBIX U PCAKUX MECTAJLJIOB,
TEOPETUYECKHE OCHOBHI TEXHOJOTHYECKUX MPOIIECCOB, OCHOBHOE
TEXHOJIOTUYECKOe 000PYIOBaHUE; - UMETh MPEACTaBICHHE 00 001acTsIX
HAyKU, TEXHUKA U MHOTOOTPACIIEBBIX CEKTOPAaX MPOU3BOJICTBA, |
OXBaTbIBAOIINX CPECACTBA U CIIOCOOBI IMOJTYYCHHA OUBECTHBIX U PEAKUX
METaJJIOB, O CBIPBEBBIX PECypcax, O CUCTEME TOCYIapCTBEHHBIX
CTaHIapTOB B METAJIIIy prUu

TK-4

‘YMeeT: AHAJIU3UPOBATh BJIMAHHUEC TCXHOJIOTHYCCKUX MMapaMETPOB Ha
[MPOLECC MPOU3BOACTBA METAJIA C O3ULIMU COBPEMEHHBIX HAyUHbBIX .
MPEACTABICHUI

[1K-4

lMeeT NpakTUYECKUH OMBIT: B OLIEHKE [TapaMETPOB TEXHOJIOTMYECKUX
[IPOLIECCOB, YCIOBUM NOIYUYEHUS [IBETHBIX U PEIKUX METAJIJIOB U BIMSHUS [+
pa3NUIHBIX (PAKTOPOB HA KAYE€CTBO MPOAYKITUH.

(DOHI[BI OOCHOYHBIX CPCACTB I10 KA)KIOMY KOHTPOJBbHOMY MCPOIIPUATHIO

HaXOIATCA B IIPUIIOKCHHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUe TUCHMILIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS JOKYMEHTALMUS
@) OCHOBHAs TUMepamypa:

VY1kun, H. U. ITpou3Boacteo nsetHsix MeTtaiioB H. M. YTkuH. - 2-e
u3ll. - M.: Uarepmer Unxunupunr, 2004. - 442 c. ui.




2. JleikacoB, A. A. Mertamnyprus Boib(ppama u monudeHa [ Tekct] yueo.
nocobue A. A. JIeikacos, I. M. Pricc, B. M. XKuxapes ; FOx.-Ypan. roc. yu-1, Kad.
Ous. xumus ; FOYpI'Y. - Yensbunck: M3narenscto FOYpI'Y, 2007. - 78, [2] c.

0) OononrHUMeENbHASL IUMepPamypa:

1. JIeixacoB, A. A. Merannyprus uBeTHbix MeTauioB [ Tekcr] Y. 2
Mertannyprus uuHka yue6. mocodue A. A. JIsikacos, I. M. Pricc ; UI'TY, Kad.
DUBUKO-XUMHUYECKHUE UCCIEIOBAHUS METAILTYPTrUUECKUX MTPOIIECCOB. - UenssOUHCK:
H3narensctBo UI'TY, 1994. - 68 c. ui.

2. Jleikacos, A. A. Meramnyprus nBeTHeix MetasuioB Y. 1 Oboramienue,
MeTtamnyprus meau Yue0. nocooue UI'TY, Kad. @us.-xuM. uccnen. MeTamlypr.
npoiieccoB. - Yensounck: UI'TY, 1993. - 68,[1] c. u.

3. JleikacoB, A. A. O6mas metayuryprust Y. 3 Metautyprust aqroMUHUS
VY4eb. nocodue FOx.-Ypan. roc. yu-1, Kad. ®us. xumus. - UensOunck:
N3narensctBo FOVYPI'Y, 2000. - 51,[1] c.

4. JIeikacoB, A. A. O6mas metammyprust U. 4 Meramnyprus Tutana Yueo0.
nocooue FOx.-Ypai. roc. yu-1, Kad. ®u3. xumus; FOYpI'Y. - UensaOunck:
NzparensctBo FOVYpI'Y, 2001. - 25,[2] c. ui.

5. Jleikacos, A. A. Meramnyprust menu [ Tekcr| yueOHoe mocobue A. A.
JIpikacos ; FOx.-Ypain. roc. yH-T, Kad. ®u3. xumus ; FOYpl'Y. - UensOunck:
NzparensctBo FOYPL'Y, 2006. - 73, [2] c. .

6. Jlbikacos, A. A. Meramnyprus Hukesns [ TekcT] yue0. mocodue A. A.
JIvixacos, I. M. Peicc, H. M. Tankinesckas ; FOx.-Ypain. roc. yu-1, Kad. Ous.
xumus ; FOYpI'Y. - Uens6unck: UznarensctBo FOVYpI'Y, 2005. - 78, [1] ¢. ui.

7.  Ilporecchl u anmaparhl IBETHON METaTypruu Yue0. JJ1si By30B 110
Hanpasienuto "Merautyprus" C. C. Haboriuenko, H. I'. Arees, A. I1. JloporikeBud
u jap.; [lon pen. C. C. Haboituenko; Ypain. roc. texs. yH-T (YIIN). - 2-e u3z., gom. -
ExarepunOypr: Ypanbckuii TocyIapCTBEHHBIN TEXHUUECKUN YHUBEPCHUTET - Y, 2005

8) omeuecmeentble U 3apyOedtCHble HCYPHANbL O OUCYUNTUHE, UMelowuecs 6 bubnuomexe.
1. UsBectus By30B. LIBeTHas Mmetamryprus
2. lIBeTHBIEC MeTaIbl
3.  PedeparuBnblii xxypHai. Metamyprusi.

2) MemoouuecKkue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. Tepmantok, H.B. Kypcoas pabora no qucuumminae "OOast
Metamnyprus" [Tekct] : yue0. mocobue aist CTyIeHTOB creruaibHoct 150102
"Metamnyprus us. metaiioB" / H. B. I'epmanrtok ; FOx.-Ypad. roc. yu-1, Kad. Ous.
xumus ; FOYpI'Y Uensbunck : Uznatensckuit Lentp FOYpI'Y , 2010. - 31 c.

2.  Pacuersl MeTAIITypruyecKux MpoIeccoB MPOU3BoACcTBa Menu [ Teker] :
y4e0. mocoOue /it By30B 110 Hampasienuto "Metamnyprus" / E. U. Enucees u ap.;
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2017. - 194, [1] c. ni1. 3neKTpOH. BepcHsl
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JIpikacoB, A. A. Mertamnyprus muaka TexcT yue6. mocobue A. A.
TononHuTeNbHAS Onexrponnslii [JIsikacos, I. M. Pricc, B. H. Bnacos ; FOx.-Ypai. roc. yu-t, Kag. @us.
2 TeDATYDA KaTajior xumus ; OYpI'Y. - Uensiounck: Uznarensckuii Lentp FOYpI'Y, 2009. -
patyp IOVYpl'Y 66, [3] c. aneKTpoH. Bepcust
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000475432
MeTommaeckie § PacueTbl MeTaJITypruyecKkux MpoIeccoB Hp(')'I/ISBOI[CTBa Mez'['n [Texcr] :
JJNEeKTPOHHBIN [yuel. mocodue A By30B 10 HanpasieHuto "Mertamtyprus" / E. U.
[10CcoOus IS
3 . [KaTayor Emucees u ap.; FOx.-Ypan. roc. yu-T ; OYpI'Y UensOunck :
CaMOCTOSITEJIbHOM

PabOTHI CTy/IEHTA

OVpl'Y

W3narensckuii Lentp IOYpI'Y , 2012. -220 c.
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000491997
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CaMOCTOSATEIIBHON
paboThI CTy/IEHTA

DJIEKTPOHHBIN
KaTaJjor

I0Vpl'y

['epmantok, H.B. Kypcosas padora no nucuumiune "OOmias
Metasutyprust” [Tekcr] : yue6. mocoOue 17l CTyJEHTOB CIEIHAIbHOCTH
150102 "Meramnyprus us. metawios" / H. B. T'epmanrok ; FOx.-Ypan.
roc. yH-T, Kad. ®us. xumus ; FOYpl'Y Uensabunck : M3narensckuit
Lentp IOYpI'Y , 2010. - 31 c.
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000497459

CamonypoBa, M. H. Metaiutyprust u TE€XHOJIOTHS TIOPOIIKOBOTO
Bonb(ppama Tekct yuebd. mocodbue M. H. Camonyposa, JI. A. bapkos, B.

5 JlononHuTEIEHAS ?;ZI;T(%OHHHH A. NBanoB ; IOx.-Ypai. roc. yH-T, Kad. MamuHbI 1 TEXHOJIOTHS
uTeparypa [OVoIY 00paboTku MarepuasioB aasineHueM ; FOVYpI'Y. - UensOunck:
p Mznarensckuii LHentp FOYpI'Y, 2012. - 127, [1] c. wi. 27€KTpOH. Bepcust
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD1&key=000502444
Camonyposa, M. H. MeTtamtyprust 1 TEXHOJIOIHsI [IOPOLIKOBOTO
MonnbaeHa Tekct yueb. mocobue mo HampasieHusM "[Ip-Bo HemeTan. u
.. [Meran. nopomkoB" u "boenpunace! u B3peiBarenn” M. H. Camonyposa,
DNEKTPOHHBIN
6 JlononHuTEIBEHAS aTAIOr JI. A. bapxkos, B. A. UBanoB ; IOx.-Ypai. roc. yu-t, Kad. Mamunsr n
nuTeparypa IOVolY TEXHOJIOTMU 00pabOTKK MaTepuaioB aAasieHueM ; FOYpl'Y. -
p Uensiounck: Uznarensckuii Leatp OYpI'Y, 2014. - 185, [1] c. u.
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DEKTPOHHO- Ko060B, I'A. OcHOBBI paduHUPOBAHUS [IBETHBIX METAJLIOB.
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4 JlononHuTEIEHAS cHCTeMa [Dnexrponnsriii pecypc] / I.A. Kono6og, A.B. Emtorun, H.H. Pakosa,
uTeparypa B.H. bpysk. — Onexrpon. nan. — M. : MUCHUC, 2010. — 93 ¢c. —
M3aTeTLCTBA

Jlaun

Pexxum noctymna: http://e.lanbook.com/book/2059 — 3armn. ¢ skpaHa.




JIpikacoB, A. A. OGoramenue py/ IBeTHbIX MeTaioB [Tekct] yueo.
nocobwue mno crenuanbHocTr 150102 "Mertammyprus 1. MmeTauioB" A.

JlononuuTenbHas IICKTPOHHEIH A. JIsikacos, I. M. Pricc, M. C. IlaBnoBckas ; FOx.-Ypadn. roc. yH-T,
8 KaTajor .
nuTeparypa [OVo['Y Kad. ®us. xumus ; FOYpI'Y. - Uensabunck: Uznarensckuii Llentp
P HOYpI'Y, 2009. - 85, [1] c. ni. 2eKTpoH. Bepcust
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000492059
Merommccine |2 CKTPOHHO-
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u3narenscTBa [— 46 c. https://e.lanbook.com/book/47424
paboTHI CTy/IEHTa
Jlanb
DIEeKTPOHHO-
TononHuTebHAS 6ubnuoreunas ([Pomuues, B. b. Metamtyprust peikux MeTaioB : yuebHoe nocobue / B.
IOHHTe ATVDA cuctema b. ®omuues, O. B. Hocosa, JI. B. Kpynnos. — Hopunsck : HI'IH,
paTyp u3narenscTBa |2019. — 116 c. https://e.lanbook.com/book/155898
Jlanb
Merommeckue |2 CKTPOHHO-
a oubanoreunas |[Hukoimaes, A. A. OOoraiienue Nojie3HbIX HCKOITaeMEIX. Pelenue
[MOCOOHUST JJIs
11 camocTostenbHo CHCTEMA [MPaKTUYECKUX 3aj]1ad : yueOHoe mocodbue / A. A. HukomaeB. — Mockga :
n3natenbcTBa |MUCHUC, 2021. — 53 c. https://e.lanbook.com/book/178077
paboTHI CTy/IeHTa
Jlanb
DJIEKTPOHHO-
Mertoauueckue
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nocoous s
12 camocTosTenbHoH CHCTEMA MeTasuioB : yuebHoe nocobue / JI. U. PoroBa. — 2-e u3., ucn. u aom. —
n3narenbcTBa |Hopuibek : HTMU, 2015. — 222 c. https://e.lanbook.com/book/155874
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Hepequb HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOccrIeUeHMS:
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