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1. HEJIX OCBOEHUSA

1.1 | 3HaTh TpagMIMOHHBIC M HOBBIE METO/BI IIOJIyUCHHUS MaTepHaIoB B ()OPMUPOBAHNS U3 HUX 3aTOTOBOK, AeTajlel U M3MeIHi,
a TaxKe TeXHOJIOTHYECKUE MPOLECCHl TPOU3BOCTBA U 00paboTKH MaTepuanoB. [IpHHIUIBI yCTPOHCTB THIIOBOTO
000pyIOBaHMs, THCTPYMEHTOB U IIPUCTIOCOOICHHH ISl pa3InYHbIX BUIOB 00paObOTKH MaTepHalIoB.

1.2 HpaBI/IJ'H:HO BLI6I/IpaTL Marcpualibl, MCTOIBI cbopMoo6pa30}3aHm{ 3aroToBOK " ﬂeTaHeﬁ MallluH, 066CH€‘{I/IB3}OH.II/IX BBICOKOC
Ka4eCTBO NPOAYKIHNHU, SIKOHOMHIO MaTCPHUAJIOB, BBICOKYIO ITPOU3BOAUTCIIBHOCTD TPYJdd, SKOJIOTHIHOCTD ITPOU3BOACTBA.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI

Bnox OIT: b1.B.JIB.07

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaecTByoiee:

2.2.1 | MexaHu4eckue CBOMCTBA TBEPABIX TeEIl

2.2.2 | Teopuisi TOMOT€HHBIX U T€TEPOTEHHBIX IPOIIECCOB

2.2.3 | TexHomorus moiry4eHus MOHOKPHUCTAJIIOB

2.2.4 | ®usuveckue CBOMCTBA MaTepUasIoOB

2.2.5 |Hay4Ho-uccrienoBaTenbckas paboTta

2.2.6 |HayuHo-uccrienoBarenbckas pabora

2.2.7 | HayuHo-uccnenoBarenbckas pabora

2.2.8 |HayuHo-uccrnenoBartenbckas paboTta

2.2.9 |IIpousBoaCcTBEeHHAs MPAKTUKA IO MOIYYEHHIO MPOPECCHOHANBHBIX YMEHUHN U OTbITa IPO(eCcCHOHATBFHON e TeIbHOCTH

2.2.10 |IIpousBoacTBeHHAs MPAKTHKA MO MOJYyYSHUIO TPOPECCHOHANBHBIX YMEHHUI U OMbITa MPO(ECCHOHATIBHOM NeSTeNbHOCTH

2.2.11 |IIpom3BoAcTBeHHAs MPAKTHKA 110 MOIYYEHHIO PO(ECCHOHATIBHBIX YMEHUH U OIBITa MPO(ECCHOHATBHON IESTeTbHOCTH

2.2.12 |IIpom3BoACTBEHHAs MPAKTHKA IO MOIYYIEHHUIO TPO(ECCHOHATBHBIX YMEHUH 1 OIBITa MPO(ECCHOHATBHON IESITeTbHOCTH

2.2.13 | BpicokoTeMIepaTypHas COBMECTUMOCTh MAaTEpUAIIOB

2.2.14 | MoHUTOPUHI TEXHOJIOTUil

2.2.15 | OcHOBBI OMOOPTaHUIECKON XUMUHI

2.2.16 | OcHOBBI MOAEIMPOBAHUS HA ATOMHOM YPOBHE

2.2.17 | OcoGeHHOCTH HCCIIeIOBaHMS HU3KOPAa3MEPHBIX CHCTEM

2.2.18 |Pemnienne npogecCHOHATBHBIX 33/1a4 C IIOMOIIBIO S3BIKA TPOTPaMMHUPOBAHUS

2.2.19 |Pocr kpucraiuios

2.2.20 | Cranpaptu3anus U cepTUGUKAIMS B METALTYPTUU

2.2.21 | CTpyKTypHbIE METOJIbI UCCIICIOBAHIS HAHOMATEPHAIIOB

2.2.22 |Teopus da3, Gpa30BbIX IPEBPALICHHIA 1 AaTOMHOE CTPOCHIE HEOPTAaHUIECKUX MaTepUaliOB

2.2.23 | XumMuuecKkue crnocoObl MOJIyYeHUsT HAaHOMATEpUAIOB

2.2.24 |IloaroroBka K MPOLEIype 3aLIUThI U 3aIIUTa BBITYCKHON KBAIN(UKAIIMOHHOH paboThl

2.2.25 |IloaroroBka K MpOLENype 3aLIUThI U 3aIUTa BBITYCKHON KBAIU(UKAIIMOHHON paboThl

2.2.26 |IloaroroBka K MpOLEIype 3aLIUThI U 3aIIUTa BBITYCKHON KBAIU(UKAIIMOHHON paboThl

2.2.27 |IloaroToBKa K IpoLEeIype 3allUThI U 3aMIUTA BRITYCKHOH KBaNU(HKANOHHON pabOTEI

2.2.28 |IlpenmumnnoMHasi MPAKTHKA JUIS BBITOJHEHHS BBITYCKHOM KBaNU(HKAIMOHHON pabOTEI

2.2.29 |IlpenmumiuoMHas MPAKTHKA JUIS BBITOJIHEHHS BBITYCKHOM KBaNN(HKAIMOHHON pabOTHI

2.2.30 |IIpenmumioMHas MPaKTHKA JUIS BBITOJHEHHS BBHITYCKHOM KBaNN(HKAINOHHON pabOTHI

2.2.31 |IlpenmumioMHas MPaKTHKA JUIS BBITOJHEHHS BBITYCKHOM KBaNH(HKAINOHHOW pabOTHI

3. PE3YJIBTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIETEHIUAMH

IIK-3: Cnocoben yY4acTBOBaThH B pa3p360TKe HHHOBAIIMOHHBIX TEXHOJJIOIHYECCKHUX IMPOIECCOB B o0y1acTH MaTepHuaJOBECACHUSA
H TEXHOJOTHH MATECPHAJTIOB

3HaTh:

ITK-3-33 TlepcrieKTHBHBIE CIOCOOBI MOTYYCHUSI METAIIOB, CIUIABOB M APYTUX KOHCTPYKIMOHHBIX W/HIH (DYHKIIMOHAIBHBIX
MaTepuaoB

IIK-4: Cnioco0eH BBINMOJIHATH HCCJIAETOBAHUA HA CTAANU Pa3padoTKH TEXHOJOTHYECKHX MPOLECCOB U 00ecnevyuBaTh
npoBeIeHNEe HHHOBAIIHOHHBIX TEXHOJOTHYE€CKUX ITPOLECCOB B 00J1acTH MaTepuaJioBe1eHUS U TEXHOJOI'MH MaTepuajioB

3HaTb:




[1K-4-31 IIporeccsl, IpOUCXOSIINE HA CTAUSIX MOTYYeHHU H 00pab0OTKN MaTepHaIOB.

IIK-3: Cnocoben yY4qacrBOBaTh B pa3pa60TKe HHHOBAIIUOHHBIX TEXHOJOTHYIECCKHUX MMPOLIECCOB B o00s1acTH MaTepuaJI0BeICHUS
H TEXHOJOTHH MATECPHATIOB

3HaTh:

TTIK-3-31 OcHOBHBIC TPaIUITMOHHBIE U HOBBIE TEXHOJOTHYECKHE TIPOIECCHI IIPOM3BOICTBA U 00PaOOTKH MaTEepHAaIIOB.
O0bopynoBaHue, TEXHOIOTHIECKYIO OCHACTKY U IPHUCIIOCOOTCHHS.

ITK-3-32 OcHOBHBIE MeTO B (HOpMOOOPa30BaHUS U OOPAOOTKH 3ar0TOBOK JIJISl H3TOTOBIICHHS JACTalIeH 3aJaHHOH HOPMBI U
KaJyecTna.

ITK-4: Cnioco0eH BBINOJIHATDL UCCIEI0BAHUS HA CTAHH PAa3pad0TKH TEXHOJOIHYEeCKHX IIPOLecCOB U 00ecne4nBaTh
NpoBeJeHHe HHHOBAIIMOHHBIX TeXHOJOTHYECKHX MPOLECCOB B 00J1aCTH MaTepHAI0BeAeHH U TeXHOJOTHU MaTepUAJIOB

YMmerb:

[1K-4-Y2 Brienars OCHOBHBIC IIPEHMYIIECTBA, HEAOCTATKN U IEPCIEKTUBBI Pa3BUTHS PA3IIHMIHBIX CIIOCOOOB ITOIyIEHHS METaJUIOB
U CILIaBOB.

IIK-4-Y1 BeInonHATh HUIUKO-XMMHUYECKHE PACUYETHI MIPOIIECCOB MOTY4CHHS MaTCPHAIIOB

IIK-3: Cnioco6eH y4acTBOBATH B Pa3pad0TKe MHHOBAIMOHHBIX TEXHOJIOTHYECKHX MPOIECCOB B 00J1aCTH MaTePHAJIOBeIeHUA
H TEXHOJOTHH MAaTEPHAJTIOB

YMeTh:

ITK-3-Y1 BBIIONHATE pacyeThl 10 H3BECTHBIM METOIUKAM TEXHOJIOTHYECKOH OCHACTKH MPOIeccoB popmMoodpasoBaHms

[IK-3-¥Y2 Bri6upars Meton popmMooOpa3zoBaHus 1 00paOb0OTKM 3ar0TOBOK C IIEJBIO0 MOIYIECHHS H3ISIUH 3a1aHHOH (DOPMEI 1
TEOMETPHUH C YYETOM TEXHOJOTHYHOCTH U SKOHOMHUYHOCTH

IIK-4: Cnnoco0eH BBINOJHATH HCCICAOBAHMUA HA CTAAUHU pa3p360TKn TEXHOJOTHYE€CKUX MPOLECCOB U o0ecrneynBaTh
NMpoOBE¢ACHNEC HHHOBAIIMOHHBIX TEXHOJOIHYECCKHUX MPOUECCOB B odacTn MaTepHAJTOBECACHUA U TCXHOJOIHH MaTECPUAJIOB

Baagern:

[1K-4-B2 HaBslkamu BeIOOpa 000CHOBAaHHOTO METO/a U3TOTOBJIECHHS OTJIUBKH U pacdeTa JIUTEHHOIT OCHACTKH.

ITK-4-B1 HaBpikamu BBITONTHEHUS (DPU3HUKO-XHMUYECKOTO aHATIH3a IPOLIECCOB IMOMYYEeHHS M 00paOdOTKH CTAJIN U CIUTaBOB,
HCTIONI30BAHMS CPEICTB KOHTPOIIS IIPOIIECCOB

IIK-3: Cnioco6eH y4acTBOBATH B Pa3pad0TKe MHHOBAIMOHHBIX TEXHOJIOTHYECKHX MPOILECCOB B 00J1aCTH MaTepUAJI0BeIeHU
U TEXHOJOTHH MaTEepHUaJjIoB

Baanernb:

ITK-3-B1 HaBsikaMu 000CHOBAHHOTO BBIOOpA METO/a, TEXHOJIOTHIESCKOM CXEMBI TIOJIYYICHUS U aHAIN3a KauyecTBa IPOyKTa

4. CTPYKTYPA U COAEPKAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIMKATOPHI H 31, sieMble
KOMIeTeH Mt pecypchbl padoThI

Pa3gen 1. OcHoBBI
MeTAJJIypru4ecKkoro
npousBoacTsa. [lonydenue
YyryHa W CTaJu

1.1 CoBpeMEHHBIE CXEMBI 5 2 IK-3-31 [IK-3- | JI1.4 JI1.8
METaJLITypruyecKoro 33 T1K-4-31 JI1.10J12.5
MIPOU3BO/ICTBA. J12.6 JI2.7
Knaccugukanus mporeccos, JI2.8 J12.12
MIPOUCXOSAIINX B J12.13 J12.20
METaJLUTyPrUIecKuX 21
arperaTax.
TepmoanHaMuyeckuii u
KUHETUYEeCKUI aHaIu3
METaJUTyprudecKux
nporeccos /JIex/

1.2 OCHOBBI TEOPUH 5 2 [1K-4-31 TIK-4- JI1.4 P4
METaJLITy pPrHYECKUX V1IIK-4-Bl JI1.10J12.5
nporeccoB. Pacuer cocraBa u J12.6 J12.7
OKHUCIIUTEIbHO- J2.8
BOCCTaHOBUTEJIbHBIX CBOMCTB JI2.12J13.1
ra3oBbIx atmocdep /IIp/ €




1.3 Juccouuanus 1 NpoYHOCTh TIK-3-31 T1K-4- JJ1.4
OKCHIOB, CYJIb(HIO0B U IIp. 31 JI1.10J12.5
COeIMHEHUIA. JI2.8 J12.12
BoccranosurenbHble 21
npoueccsl. [Iponssoactso
9yTryHa B JOMCHHBIX
neyax /Jlex/

1.4 OO6pa3oBaHue, JUCCONUATIHS TIK-4-31 I1K-4- JI1.4 P5
Y IPOYHOCTHh XUMUYECKUX V1I1IK-4-Bl JI1.10J12.5
coemqunenwui /TIp/ J12.8

JI2.12J13.1
€)!

1.5 Merannyprudeckue IK-3-31 TIK-4- | JI1.4JI1.8
pacmuiaBel. Kucnopon B 31 JI1.10J12.5
pacruiaBax xenesa. JI2.8 J12.12
CranernaBuibHOE JI2.13 J12.20
MIPOU3BOJICTBO. 21
Kriaccudukanms cramu.

Bpenusle npumecu u
CIOCOOBI UX yAaJIeHUS U3
Mmeraiuta. Kucropoaso-
KOHBEpTepHBIi mpornecc /JIek/

1.6 ®asosas auarpamma Fe — O. IK-3-31 [IK-4- J1.4 P6
[IpeBparenus B cucteme 31 [IK-4-Y1 JI1.10J12.5
JKEJE30 -KUCIOPO/. T1K-4-B1 J12.8
Boccranosnenue meTaios JI2.12J13.1
W3 OKCHUJOB, IPUMEHSIEMBIE 21
BoccraHoButenu. /Ilp/

1.7 TeopeTnueckre OCHOBBI IIK-3-31 [IK-4- | JI1.4 JI1.8
pacKuciIeHns MeTala. 31 JIT1.10J12.5
KommnekcHoe packucieHue. JI2.8 JI2.12
OO0pa3oBaHue U yJaleHus JI2.13 J12.20
HEMETaJUTMYECKUX 21
BKITIOYeHUH. /JIek/

1.8 TepmoauHamuka [1IK-4-V1 IIK-4 J1.4 P7
METAJJINYECKUX PacTBOPOB. -Bl JI1.10J12.5
Pacuer akTuBHOCTH U J12.8
KO3 QHIINEHTa aKTHBHOCTH JI2.12J13.1
KOMIIOHEHTA pacIljaaBa o1
cioxxkHoro coctasa. /I1p/

1.9 Buereunbie criocoObl TIK-3-31 T1K-3- JI1.4
padUHUPOBAHSI CTAITH. 33 [IK-4-31 JIT1.10J12.5
AproH-KuciopogHoe J12.12
00e3yriaepoKuBaHue. €]
ITpumenenue Bakyyma. /JIex/

1.10 | Kwucnopon B pacmiaBax ITIK-3-B1 [1IK-4 JI1.4 P8
xene3a. Pacuer mexxdaszHoro -31 [IK-4-V1 JIT.10J12.5
pacrpenenesue I1K-4-B1 J12.6 J12.7
kucnopona. /I1p/ JI2.12 J12.13

J12.20J13.1
€]

1.11 ["a3bl B MeTaax. IK-3-31 [IK-4- | JI1.4 J11.8
PacTBOpHMOCTS BosIOpOJa U 31 JI1.10J12.5
a30Ta B TBEPABIX U KUIKUX JI2.12 J12.20
mertasiax /Jlex/ o1

1.12 | Onpenenenue [K-3-B1 IIK-4 1.4 P9
PacTBOPUMOCTH BOAOPOA -31 [IK-4-V1 JI1.10J12.5
(a30Ta) B JIETUPOBAHHBIX TIK-4-B1 J12.12
pacraBax sxenesa /I1p/ J12.20J13.1

€]

1.13 | Jomamnsas pabora Ne 1 [IK-3-B1 IIK-4 1.4 P1
"MexhasHoe pacnpeaeneHue -31 [IK-4-V1 JI1.10J12.5
kuciopona" /Cp/ IK-4-B1 JI2.6 J12.7

JI2.12J13.1

€




1.14 | CamocTosiTenbHas 10 TK-3-31 [IK-3- | JI1.4 JI1.8
MpopaboTKa TEMBI 33 [IK-4-31 JI1.10J12.5
"[losryueHue uyryHa u [1K-4-V1 JI2.6 JI12.7
cramu" /Cp/ JI2.8 J12.12

J12.13
JI2.20J13.1
21

1.15 [IIpomsBoacTBo cranu B 2 TIK-3-31 TIK-3- JI1.4
JNEKTPUIECKUX Meyuax. 32 TIK-3-33 JI1.8J12.5
YCTpONCTBO JYTOBBIX MEYEH. [1K-4-31 21
OCHOBHBIC TEXHOJIOTHYECKHE
omepauuu. Beimnaska cranu
B MHIYKIIMOHHBIX
nevax. /JIex/

1.16 | TepmoauHamuueckue 2 T1K-3-B1 IIK-4 JI1.4 P10
pacyeTsl paCKUCICHUS -31 [IK-4-Y1 JI1.10J12.5
MetayioB. Pacuer u TTIK-4-B1 J12.12
MMOCTPOCHUE U30TEPMBbI JI2.20J13.1
packucnenus /T1p/ 21

1.17 | Jomamnss padota Ne 2 5 I1K-3-B1 I1K-4 JI1.4 P2
"[locTpoeHne U30TepMbl -31 [IK-4-V1 JI1.10J12.5
packucnenus" /Cp/ TK-4-B1 JI2.6 J12.7

JI2.12J13.1
21

1.18 | CnocoObl pa3IMBKH CTaH. 2 TIK-3-31 IIK-3- J11.4712.4
Kpucrannuzanus u crpoeHue 32 [1K-4-31 21
CJIUTKOB CTaJIH.

HenpepeiBHas paznuBka
ctanu. CTpyKTypa U KauecTBO
3aroToBoK. /JIek/

1.19 | Ynmanenue HEMETAIITMICCKUX 2 [TK-3-32 TIK-3- JI1.4 KM3,K P11
BKJIFOUEHUH U3 pacIlIaBOB B1 IIK-4-31 JI1.10J12.5 M4
skenesa /IIp/ [IK-4-VY1 IIK-4 J12.12

-Bl JI2.20J13.1
a1

1.20 [ CamocrosTensHas 3 TIK-3-31 TIK-3- | JI1.4 JI1.8
npopaboTKa TeM 33 T1K-4-31 JI1.10J12.4
"TIpou3BOICTBO CTAIM B J12.5J12.8
3IEKTPUYECKHX Teuax.", JI2.12 J12.13
"BreneuHsle criocoOb JI2.20J13.1
paduHIpOoBaHUA cTaIN.", 21
"Croco0bl pa3iuBKH
cramu." /Cp/

1.21 Kommnosurmonnsie 2 TIK-3-31 TIK-3- JI1.9J12.2
Matepuaibsl. Knaccudukanms, 33 T1K-4-31 JI2.9 JI2.15
CTpOEHHE, CBOICTBA, 21
HazHaueHue. CIIOUCTHIE,

BOJIOKHHCTBIE, TUCTIEPCHO-
YIPOYHEHHBIE
KOMIO3UTHI. /JIex/

1.22 | O6o6rmieHue o pasaeny 2 IMK-3-31 [IK-3- | JI1.4 JI1.8 KM1 P12
"OCHOBBI 33 TIK-3-B1 JI1.10J12.5
METaJUTyprudeckoro TIK-4-31 TIK-4- | JI2.6 JI2.7
npousBoacTBa. [lonmyuenue V1 IIK-4-Y2 JI2.8 J12.12
yyryHa u ctanu". TIK-4-B1 JI12.13
Konrponbnas padorta Ne 1 JI12.20J13.1
"OcHOBBI 21

METaJUTypru4ecKoro
npousBoicTBa. Ilonyuenue
gyyryHa u cranu". /Ip/




1.23 CamocrosTenpHas TIK-3-31 T1IK-3- JI1.9J12.2
MpopaboTKa TEMBI 33 [IK-4-31 JI2.9 J12.15
"KOMITO3HUIIMOHHEIE T1K-4-VY1 o1
Mmarepuansl. Knaccudukanus,
CTpOEHHE, CBOICTBA,
HazHayeHue. CIIOUCTEIE,
BOJIOKHHCTBIE, TUCIIEPCHO-
YIpOYHEHHBIE
kommo3uThL." /Cp/
Paznen 2. Metoanbl
¢opmoodpazoBanus u
00padoTKHU 3ar0TOBOK.
HopomxoBast
MeTaJlIyprusi.
2.1 BBenenue B nureiiHOE I1K-3-31 TIK-3- | JI1.3J12.19
pon3BOCTBO.OCHOBHBIE 32 TIK-4-31 €]
BUJIBI U TpeOOBaHUS K
JINTEHHBIM CIUIaBaM,
(hopMOBOYHBIM U
CTEPIKHEBBIM CMECSIM.
JIuTHHKOBAs cUCTEMA, TUIIEI,
Ha3HadcHHE. JIuThe B
[1€CYAHO-TJIUHUCTHIE
tdopmer. /Jex/
2.2 CrienaibHbIe CITIOCOOBI I1K-3-31 I1K-3- JI1.3
JUThA. JleeKTh 32 [1K-4-31
OTIMBOK. /JIex/
2.3 Pacuer snemeHTOB IIK-3-YV11IIK-3 | JI1.3J12.19 P13
JIUTHUKOBOM cucTeMsl. /TIp/ -V2 IIK-3-B1 21
24 Pacuet snemeHTOB TIK-3-Y1 IIK-3 JI1.3J12.19 P14
JIMTHUKOBOM CHUCTEMBI -Y2 IIK-3-B1
(nponomxkenue). Pacuer
npubsun. /Ip/
2.5 PacueT TeXHOIOTHYECKUX TIK-3-Y1 IIK-3 JI1.3J12.19 P15
MMapaMeTPOB CHENAIBHBIX -Y2 I1IK-3-B1
cnoco6oB uths /T1p/
2.6 Jomamnsis pabota Ne 3 TIK-3-31 IIK-3- | JI1.3J12.19 P3
"Pacuer mapameTpoB 32 TIK-3-V1 21
3aIOJTHEHUS OPM PACILUIABOM TIK-3-Y2 TIK-3
3JIEMETHOB JINTHUKOBBIX -B1
cucreMm" /Cp/
2.7 OCHOBBI IIPOIIECCOB U T1IK-3-31 IIK-3- | JI1.7J12.10
TEXHOJIOTHH 00pabOTKH 32 TIK-4-31 JI2.11
METaJIJIOB JaBJICHUEM. 21
IIpokaTHOE
MPOU3BOICTBO. /JIek/
2.8 O6paboTka METalIoB [MK-3-31 [IK-3- | JI1.7J12.10
JIaBJICHHEM: TIPECCOBaHUE, 32 [IK-3-33 JI2.11
BOJIOUEHHUE, KOBKA, TIK-4-31
mramroBka /JIex/
2.9 Teopernueckue OCHOBBI IK-3-YV2 TIK-3 | JI1.7J12.10 P16
00pabOTKH METAIIIOB -B1 21
nasienueM /T1p/
2.10 | Pacuer ymupenus u IK-3-V1IIK-3 | JI1.7J12.10 P17
KO3 PHUIIHEHTOB -Y2 [IK-3-B1 21
nedopmariy mpu
npoxarke /ITp/
2.11 Pacuer konmuecTBa mpoxoaoB TIK-3-Y1 IIK-3 JI1.7J12.11 P18
Y MapuIpyTOB BOJIOYEHUS -¥2 [IK-3-B1 21

KPYTJIBIX CILTOLIHBIX
nznenmii /TIp/




2.12

ITopouikoBasi MeTaIyprus.
OCHOBHBIE OTIPECIICHHS.
Knaccudukanust u cBoiicTa

[K-3-31 IIK-3- J1.5
32 TIK-3-33 JI1.6J12.16
I1K-4-31 JI2.17 J12.18

opoIKoB. Metoab! 21
MOJTyYEHUSI.
TexHonoruyeckoe
00opyIoBaHUE IS
W3TOTOBJICHUS
nopoIukoB. /JIex/
2.13 | TlopouikoBasi METaJLTyprusl. [TK-3-31 ITIK-3- JIL.5
dopmoBanwe. 32 TIK-3-33 JI1.6J12.14
Crekanue. /JIex/ TIK-4-31 J12.16 J12.17
22
2.14 | Pacuer napameTpoB [K-3-V11IK-3 | JI1.5J12.14 KMS5 P19
W3MENBYCHHUS B INIAHETAPHBIX -Y2 TIK-3-B1 JI2.18
menpHunax /Ip/ 2122
2.15 | CamocTtosiTenbHas TK-3-31 [IK-3- | JI1.3 JI1.5
mpopaboTka Tem "JluTeiHoe 32 [IK-3-33 JI1.6
npon3BocTBO. O6paboTkam I1K-4-31 JI1.7J12.10
METAJIJIOB JaBIICHHUCM. JI2.11 J12.14
[opomkoBas J12.16 J12.17
metamtyprus” /Cp/ J12.19
3132
2.16 | Metonsr 06paboTKH MK-3-32 TIK-3- | JI1.2J12.1
MaTEpHUAJIOB U MOJIyYECHUs 33 2.3
HEpa3bEMHBIX 21
coenuHeHMi /JIex/
2.17 | Metonsr 00paboTKH MK-3-32 TIK-3- | JI1.1J12.1
MaTEepHUAaJIOB AJIA OJIy4YEHUs 33 2.3
pasnuYHbIX u3neaui /Jlex/ 21
2.18 |IlogGop MeTona moTyUYeHUS U [MK-3-31 I[IK-3- | JI1.3 JI1.6 KM2 P20
00paboTKH U3AeIH Ha 32 TIK-3-V1 JI1.7J12.10
OCHOBE MaTepuiia u MK-3-Y2TIK-3 | JI2.11 J12.14
9KCIUTYyaTallHOHHBIX -B1 I1K-4-31 J12.16 J12.18
xapakTepucTuk.KoHTponbHas [1K-4-B2 JI2.19
pabota Ne 2 "Metomabt 2122
(hopmoobOpazoBaHus U
00pabOTKH 3ar0TOBOK.
ITopomixoBas
metaryprus”. /IIp/
2.19 | CamocTtosiTenbHas TIK-3-31 IIK-3- JI.1
npopaboTka TeMbl "MeTo bl 32 [IK-3-33 JI1.2J12.1
00paboTKH [K-3-Y1 TIK-4 J12.3
Mmarepuanos." /Cp/ -31 €
5. ®OH] OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbIe MeponpusTHs (KOHTPOJIbHAN PadoTa, TECT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI JIJIsI
CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KonTponsHoe 1'1{11})101;65::(1)\4516 B
KM O — It pEL OTIPOCHI JJIs1 TIOATOTOBKH
KOMIIETEeHIIN I
KM1 KonTponbHast [TK-4-31;I1K-4- KoHcranTa paBHOBecHs peakiiyii TOpeHHs BOAOPO/a ¥ OKCHIa
pabora Ne 1 VI;IIK-4-B1;IIK-3- | yruepona. Buj 3aBUCHMOCTU KOHCTAHTBI PABHOBECUS OT TEMIIEPATYPBIL.
"OcHOBBI 31 B kaxux equannax uzmepsiercs Kp peakuuii.
METaJUIypru4eckoro [TapuuansHoe naBnenue raza. IloscHuTe cMbIC OHATUS
TIPOM3BOJICTBA. «0be3pa3mMepHOe TaBIICHUEY.
Ilonmyyenue yyrysa XapaKTepUCTUKH IPOYHOCTU XUMHUECKUX COCIUHEHUMN.
u cranu" Yopyrocts AUCCOLUHUALMN OKCUAA U BUJ 3aBUCUMOCTH OT TEMIIEPATyPHI.

JII/IanaMMa 3aBUCUMOCTH CTaHlIapTHOﬁ CBO60)IHOI71 OHEPIrun
00pa30BaHMs OKCHIOB OT TEMIIEPATyPHI.

BiusiHue o6pa3oBaHus pacTBOPOB, (ha30BbIX MEPEXOOB Ha IPOYHOCTh
OKCHJIOB.

KucnoponHslii moTeHuan. ¥YcioBre OKUCICHHS METaJlIa ra30BoOH
(azof.




Pacuer paBHOBecHOTO cocTaBa ra3oBoi ¢asst CO—CO2-02. OneHka ee
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX CBOUCTB. Biusinue npucyTcTBus
yriepoJa Ha cocTaB U cBoiicTBa razoBoil passl CO-CO2-02.
Meramnorepmusi.

YcerpoiicTBo JoMeHHOM neuu. Chlpble MaTepuanbl ¥ IPOTyKThI
JIOMEHHOM IJIaBKU.

BoccranoBurenbHbIe poLiecchl B JOMEHHON neun. IIpsamoe u
KOCBEHHOE BoccTaHOBIIeHHE. CTeNeHb BOCCTAHOBIICHUS XKeme3a,
KpPEMHHSI, XpOMa BaHaHsL.

IMpodune nomeHHOH TEUn.

O6pa3oBaHue UyryHa U [IUTaKa.

VY nanenue BpeqHbIX IpUMecel B JoOMeHHOM Ipolecce. [ToBenenue cepbl
1 pocdopa B JOMCHHOM TITaBKeE.

IIpoayKTel JOMEHHON IUIABKU U UX UCIIOJIb30BAHUE.

Croco06b!I HHTEHCH(HKALIH JOMEHHOTO TIPOIiecca.

BHeoMeHHBIE CTIOCOOBI TOTyUYEHUs AKene3a, OCHOBBI TEXHOJIOTUH.
CoBpeMeHHas TEXHOJIOTHS BBIIUIABKH U 00pa0OTKH KOHCTPYKITHOHHON
craiu. Llemn u criocoOs!I BHENIeUHOH 00paboTKH cTany.

TexHOIOrus MIaBKU B OTKPBITHIX U BAKYYMHBIX HHIYKIIHOHHBIX MeYax.
CopraMeHT CIIaBOB, 3 (EeKTUBHOCTD PaUHUPOBAHMS BIMSHNE HA
CBOMCTBA.

Oco0eHHOCTH IJIaBKH B JYTOBOM CTaJeIIaBUIBHOMN Meun (meun Mason
¥ OOJIBIIIOI BMECTUMOCTH), COPTAMEHT BBIILIABISIEMbIX CTANICH,
IIMXTOBBIC MAaTEPHAIBI M UX BIMSIHHAE Ha CBOHCTBA TOTOBOTO IPOAYKTA.
CBoliCTBa PacILIaBOB, IPOLECCHL IIPU JIUThE U 3aTBEPACBAHUU.
Packucnenne cranu. 3agady pacKUCIEHUS, PACKUCIUTENH, CTIOCOOBI
PaCKUCIIEHUs], IPOAYKThI PACKUCIIEHUS U UX yJaJleHUE U3 pacljiaBa.
CpaBHUTEIIBHAS OI[EHKA PACKHUCIUTEIFHON CIIOCOOHOCTH HJIEMEHTOB.
Pacuer u mocTpoeHne H30T€PMBI PACKUCIICHUS

MeTaia.

KomrurekcHOE pacKuCIIeHHe MeTaIa ¥ MPOIYKTHl PACKHUCICHHSI.
TepmoauHAMHUYIECKHE MOAEIN OKCHIHBIX PAcIUIaBOB.

Pacuer akTHBHOCTH KOMIOHEHTOB OKCH/IHBIX PACILIaBOB 110 MOJETH
CHP.

Pacuer akTHBHOCTH KOMIIOHEHTOB KHUAKHX HIIAKOB 10 Teopuu PUP.
Pacuer mexda3HbIX pacHpeeIeHuil SIEeMEHTOB B CUCTEME MeTall-
HI7TaK-Tas3.

Kiaccudukanms cramy, 1X MapKApOBKA.

KucnopoaHo-KOHBEPTEPHBIH MPOIIECC: TEXHOIOTHIECKUE ONEePaluy U
TEMIOBOM PEXHM, COCTAaB MIUXTHI, 00pa30BaHHE 1IIAKa U €r0 COCTaB,
U3MEHEHUE COCTaBa METANJIA U IIJIaKa MO0 X0y KHCIOPOJHOM
TPOIYBKH.

[ITuxTOBBIC MaTEpHATIBI U UX BIUSHHE Ha TEXHOJOTHIO IIABKU U
KayecTBO BhlMasisieMoit cranu B KK.

W3menenue cocraBa MeTa/ula ¥ LIUl1aka 1o xoxy BelmiaBkyu B KK.
OCoOEHHOCTH OKHCIUTENBEHOTO Pa(hUHUPOBAHUS U PACKHUCIICHUS
pacmuiaBa nipu maske B KK.

CopramenT BbliaBisemoit cranu B KK u ee kauectso.
KoHuenTpannoHHbIN KUCIOPOAHBIN TajJbBaHUYECKUN d51eMeHT. Ero
YCTPOMUCTBO, IPUHIUM PAOOTHI.

OneKTpoabl CPAaBHEHUS, TBEP/IbIE ATEKTPOIUTHI.

VYpasaenue HepHcra, ero Hcnonb30BaHuE.

Pacuer paBHOBECHOTO MapIHATBHOTO JIAaBICHUS KUCIOPOAA B
JNIEKTPOJaX CPaBHEHHs METaILI-OKCHJ] MeTasIa.

VYuer 31eKTpOHHON NMPOBOAMMOCTH B pacyeTax 10 U3MEPEHHBIM
3HaueHusaM DJIC u remneparypsl.

DIeKTPOXMMUUECKHE H3MEPEHUS U PacUeThl B OKHCICHHBIX U
PACKUCIICHHBIX pacliaBax.

IMpoueccer papuruporanus B JICIT, O u BUIIL.

ey n 3agaun BHeneuHOI 00pabOTKH CTaIH.

IIpocTbie 1 KOMOMHUPOBAHHBIE CIIOCOOBI BHETIEYHOTO PaQpUHUPOBAHHS.
AKP —mnipouiecc. BrinnaBka KOppo3HOHHOCTOWKOM CTaIH.

IMTponeccsr DH 1 RH.OcobeHHOCTH TPOM3BOACTBA KPYITHBIX CIIUTKOB.
INomydenue craneit co CBepXHU3KUM COAEPKAHIEM YIIepoa U a30Ta
(IF-cranm)

ITpomeccs! padMHUPOBAHKS OT BPETHBIX PHUMECEH U UX

3G HEKTHBHOCTb.

Knaccudukarus cranu. BpenHsle mpuMecH B CTalu, UX BIUSHUE Ha




CBOICTBa rOTOBOTO NMpoAykTa. Crioco0s! yAaneHus U3 MeTallia,
Jomyctumble conepskanus. [Toenenue cepsl u pocdopa B JAI1, KK u
JCII npu BbIIIaBKE XpOMCOAEpKalleil cTanu.

Kopposuonnocroiikas crans. Texnonorus miasku B JICIT u AKP-
mporecce.

Kucnopon B pacruiaBax xenesa. Pacuer pacTBOpUMOCTH KHUCIIOPOAA B
JKHJIKOM JKeJIe3e i PaBHOBECHOTO MapIIHAIBHOTO TaBJICHNS KHCIOPOa B
ra3oBoii ¢aze. [IpenensHas pacTBOPUMOCTD KUCIOPOAA B AKHUIKOM
kKese3e. 3aBUCHMOCTb PaCTBOPUMOCTH KHUCIIOPOAA B

xKemese oT TeMIepaTypbl, oopazosanue (FeO).

TepMmoauHaMuuecKue napaMeTpbl B3aUMOACHCTBUS.

Pas0aBienHble MeTaIMYecKre pacTBOpbl. PacueT koadduunenra
AKTMBHOCTH Y aKTUBHOCTH KOMIOHEHTA METAJUIMYECKOT0 PacIlaBa
CJIO)KHOTO COCTaBa.

TepmoauHaMHKa Iporecca 00e3yraepoKUBaHusL. 3aBUCHMOCTD
KOHLEHTPAIUU YTJIepo/a B XKUAKOM METaIe OT COJAepKaHUs
KHCIIOpOJa.

Kunernka o6e3yrieposxuBanus cTaay. Kpurndeckue KOHIEHTPAIHH.
Juddy3noHHBIH U KUHETHUECKHHA PEXHUMBI ITpoliecca.

Cepa B ctanu. TepMonuHaMuKa peakiyu JecyIbpypanny, Cocoos!
yIAJICHAS Cephl M3 MeTaia. TepMoanHaMHUKa PeakIuu 1ecyIb(yparun
Mmeraina. [ToBeneHue cepsl IpH JOMEHHOM ITaBKE U B KUCIIOPOIHOM
KOHBEpTepE.

®Docdop B cramm. TepmoanHaMuKa peakun nedochopannu Metamia.
BosmoxxHocTH yaaneHus ¢pocdopa 3 MeTaIa IpH BEIIUIABKE CTATH B
KHCIIOPOJHOM KOHBEpTEpe, AIIEKTPOAYTOBOH 1 HHIYKIIHOHHON Tedax.
VYcnoBus nonydeHns: HU3KOTO COJep KaHMs Yrieposa pu
OKHCIUTENBHOH MPOTyBKE XPOMCOIEPIKaIIEero pacIiiaBa.
DU3NKO-XUMHYECKAsi OCHOBA BHEIIEYHBIX CIIOCOO0B pahyUHUPOBAHUS
CTaNH.

KuHeTHka reTeporeHHoro mnporecca: KHHETHIEeCKOe ypaBHEHHE,
MEXaHU3M IIpoIecca, ONPeAeIeHHe KHHETHUYECKUX KOHCTAHT.

Pacyer u monyyenue |C| min nmpu oKuCIUTENbHON ponyBske, [F-cTany,
CIOCOOBI IIOJTyYEHUS.

CriocoObI pa3uBKU CTadH. JJOCTOMHCTBA U HEJJOCTATKH, Te(EKTHI
ciuTKoB. CTpOEHHE CIUTKA CIOKOMHOM cTamu. XuMHuecKas
HEOJHOPOJHOCTb CITUTKOB. JIeHAPUTHAS U 30HAIbHAS TUKBALIUSL
3JIEMEHTOB B CJIUTKE CIIOKOWHOM CTaJIM ¥ CIIOCOOBI €€ CHIKCHHSI.
Crioco05! yasieHns ra3oB IIPH BRIIUIABKE U 00paboTKe cTany.
IIpuMeHeHre BakyyMa IpH BBITUIaBKe U 00pabOTKe CTaiH, ClIOCOObI U
s¢dexTuBHOCTD paduHUpoBaHus. [IpuMeHeHNe BakyyMa B
neperuaBHbIX nporeccax (BJII, DJIIT),kagecTBO MOIydaeMBIX CIIIIABOB.
TopunoHHBIH U HUPKYISANUOHHEBIH CIOCOOBI 00pabOTKH

CTaNH.

ITpumecu 1BETHBIX METAUIOB B cTaii. CIIOCOOBI IOydeHUS CTalH
YUCTOU OT ITUX IpUMeceil.

Hemerannuueckue BKIOUEHHS B CTalll: 00pa3oBaHue H/BKIIOUEHHIA,
BIIMSIHUE HA CBOMCTBA KOHEYHOTO MPOIYKTA, CIIOCOOBI HOHM)KCHUS
COZIepKaHMUs H/BKITIOYCHUH B CTaJIH.

Pacyer u nocTpoeHuEe paBHOBECHOI KPUBOU «aKTUBHOCTb KMCIOPOAA-
KOHLEHTpAlMs yriaepona» Ajs pacijaBa Ha OCHOBE JKelesa,
(baxTHIECKHE 3HAYCHUS OKHCIICHHOCTH CTAJIN TIPH 00€3yTIIePOKHBAHIH.
TepMmoauHaMHUYECKHE U KHHETHYECKHE BO3MOXKHOCTH paMHAPOBAHUS
ctanu (coco6sl DH u RH). IIpoueccsl paguHupoBaHus Npy BBITUIaBKE
Y KOBIIEBOIT 00pabOTKe HU3KOJICTHPOBAHHBIX CTaJICH.

Br16op cniocoba monmydeHns MaTepraia o ero Ha3Ha4eHHIo, MaTepHaITy
1 popMe, COCTaB IINXTHL.

®azoBas auarpamma Fe - O. Ob6nacTu cymecTBoBaHUs cMeceid,
pacTBOPOB, XUMHYECKHE coeHeHns. [IpeBpalneHus B cucteme
«OKETIE30-KHCIIOPO».

JluarpaMma 3aBUCHMOCTH CTaHJAPTHON 3HEPTUH 00pa30BaHUs OKCUIOB
OT TeMIepaTypbl. XapaKTEPUCTUKU IPOYHOCTH OKCHJIOB.
TepMoIHAMHYECKHE YCIOBHS YTIIETEPMUIECKOTO U
METaJIIOTEPMUUECKOT0 BOCCTAHOBJICHHSI.

Bonopona B crany, BIUsHAE HA CBOWCTBA, TOBEAECHHE BOJOPOAA TIPH
BBITUTABKE U 00pa0OTKE CTaH, ONpeeeHIe pacTBOPHUMOCTH BOJOPOIa
B JICTHPOBAaHHOM DAcCIlIaBe, OIIEHKA BIMSHUSA BaKyyMa.

A30T B Kefe3e U ero CIjaBax: BIUSHUE Ha CBOMCTBA KOHEYHOTO




IpPOIYKTa, OMpeieICHHe PACTBOPUMOCTH a30Ta B KUIKOM CTAIH.
BimsiHue Ha cBOMCTBa, TOBEJICHHE ITPU BHIIUIABKE.

AKTHBHOCTB 1 KO PHUITHEHT aKTHBHOCTH KOMIIOHEHTA
METAJIMIECKOTO PacTBOPA, TEPMOANHAMUYECKHE TapaMeTPhI
B3aMMOJAEHCTBHS, MX MOJIy4YEeHHE, UCIIOJIL30BAHUE B PacyeTax.
XapaKTepUCTUKH IIPOYHOCTH OKCHJIOB, UX 3aBHCUMOCTb OT
TeMIiepatypsl. BiausHie Gpa3oBBIX epexo10B Ha MPOYHOCTH OKCHAA.

Ha KOHTpoNBHOM paboTe CTyACHTaM JAaf0TCsl THITOBBIC 33]1a4H,
aQHAJIOIMYHBIE TEM, YTO PEUIAIMCh HAa MPAKTUYECKUX 3aHATUAX.

KonrtposbHas padota Ne 1 cocTout u3 4 BOIIPOCOB: JiBa TEOPETHUECKUX
1 J[Ba MIPAKTHYECKUX.

Bompoc Ne 1 popmynupyercs no teme "JlomeHHBIIT mponecc”;
Bompoc Ne 2 - "Meramnyprust cranu';

Bompoc Ne 3 - pacuerHoe 3aganue no reme "O0OpazoBaHHe,
JFICCOIMAIS ¥ TPOYHOCTh XUMHIECKUX COCIMHCHUI.
BoccranosurensHele nporecchl”. Micronp3ytoTcs TUIIOBBIE 3a1a4H,
KOTOpBIE PACCMOTPEHBI HA MMPAKTUYECKHUX 3aHATUSAX.

Hanpumep: PaccauraTts TeMneparypHyro 3aBUCHMOCTD YIPYTOCTH
JHCCoIaIiy st okcuaa xene3a Fe304 u ee 3Hauenne npu T
=1000 K;

Bomnpoc Ne 4 - pacuetHoe 3aganue no teme "TepMoauHaMuKa
METaUIM4YECKUX PACIUIaBOB CI0XKHOI0 cocTaBa'. Mcnonbp3yrores
THUIIOBBIE 331241, KOTOPBIE PACCMOTPEHBI HA MIPAKTUYECKHUX 3aHATUSAX.
Hanpumep: PaccuntaTs pacTBOPIMOCTB a30Ta B PacIliaBe

sxkene3a cocraBa Cr— 15 %, Ni - 5 %, Mn — 4 %. [1pu pacuére
YUUTHIBATh apaMeTPhl B3aUMOJCHCTBUS BTOPOTO MOPSIKA.
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KonrponbHas
pabota Ne 2
"Metoanl
dbopmooOpazoBaHus
1 00paboTKH
3arOTOBOK.
IlopomixoBas
MeTaTyprus'.

TIK-4-31;1TK-4-
B2;:[1K-3-31;TTK-3-
32:TK-3-Y 1 ;[TK-3-
v2

Jlureiinoe mpou3BoAcTBO. ONpeaeneHus, BUIbI, XapaKTepHbIE
0COOEHHOCTH, YCJIOBUSI IpUMEHeHNs. TexHoiorus, 000pyjoBaHue 1
OCHACTKa.

Hcropuueckue 3Tansl pa3BUTHUS JTUTEHHOTO IPOU3BOACTBA.

Orarnsl COBEpIICHCTBOBAHUS YyT'yHa KaK TMTEHHOr0 MaTepuana.
OcHOBHBIE cLIOCOOBI MOTYYEHHS OTIHBOK.

JluTeiinpie CBONCTBA CIJIABOB, X ONPENEICHHUS.

Jluteiinast hopMa 1 Ha3HAUCHHE €€ HIEMEHTOB.

®opmoBouHble MaTepuanoB. CocTa, Ha3HaueHue. TexHonmornueckue
orrepaniyl GopMOBKH.

®opmoBounble cMecH. CocTaB, Ha3HAYEHHE. TeXHOIOTHIECKUE
onepauu GOpPMOBKH.

TexHosorus Moy4YeHNs: OTIANBOK B ECUYAHO-TIIMHUCTBIX (hOpMax.
MozenbHo-0IouHast OCHACTKa.

ITpuObLIB.

JIutHHMKOBas cucTeMa (3JEMEHTBI, BUABL U T.JI.).

ABTOMaTH3alMs Ipolecca.

Jedextsr omBok. Ux kmaccudukarys, Buasl. MeTonbl ycTpaHEeHHS.
JleheKThbl OTIMBOK: HECOOTBETCTBHE 110 FEOMETPHH.

JedekTsl OTIMBOK: Ae(EKTHI TOBEPXHOCTH.

JleheKThI OTIIMBOK: HECIUTONTHOCTH B TEJE OTIMBOK

JleheK Tl OTIMBOK: BKIFOUCHUS

JledekTbl OTIIMBOK: HECOOTBETCTBHS 110 CTPYKTYpe

CrenmabHbIE CIIOCOOBI JINTHSI.

JIutse B KOKWIb. TexHOMOTHSA, 000PYAOBaHUE M OCHACTKA.

Jlutbe nmox naBnenueM. TexHomOrus, 000pyI0BaHNE U OCHACTKA.
JIntbe B 06010uKOBBIE (hOpMBI. TexHomorns, 060py10BaHNE 1 OCHACTKA.
IentpobexxHoe muThe. TexHOoMor s, 000pYI0BaHHE U OCHACTKA.
JIuThe 1O BHIMIABISIEMBIM MOJETSIM. TexXHOIOrHA, 000pYyIOBaHUE U
OCHACTKa.

O06paboTka MeTayuoB AaBieHHeM. OCHOBHBIC ONIpENCIeHHS U
(pu3mUecKne OCHOBBI, KIIACCU(UKAIIS U LIeITH, 000pyI10BaHHE U
OCHACTKa.

O6paboTKa JIaBJICHUEM.

Bunsr nedopmarim.

CxeMbl HaNPSHKEHHOTO U Ae(hOPMUPOBAHHOTO COCTOSTHUS. 3aKOHBI
OMI.

TeXHOIOTHYeCKIe CBOMCTBA U HCTIBITAaHHS.

IIpoueccer OM/I. Nx knaccudukarus.

IIpokatHoe npousBoacTBO. Onpenenenue. CrocoObl.
TexHOIOrN4YeCKHii MPOLECC MPOKATKH.

IIpomykums MpoKaTHOTO MPOU3BOICTBA.

IIpeccoBanue. Meronbl. JIocTOMHCTBA U HENOCTATKU. TeXHOJIOTHS,
obopynoBaHue U ocHacTKa. [Ipomgykius.

Bonouenwne. JloctonHCTBA M HEAOCTAaTKA. TeXHOIOTHS, 000pYAOBaHUE U
ocHactka. [Tpogykuus.

Kogska. JlocrouncTBa u HeAocTaTku. TexHonorus, 000pyaoBaHHE U
ocHactka. [Tpogykmus.

[ITammoBka. Buasl. JlocromHcTBa 1 HEMOCTATKH. TEXHOIOTH,
obopynoBaHHe U ocHAacTKa. [IpomgyKius.

Caapka, naiika, peska. OnpeneneHus, U3nuecKue OCHOBBI Pa3IMIHBIX
BUJIOB CBapKH, allku, 000pyI0BaHIE ¥ NPHUHIIUITHAIBHEIC CXEMBI
IIPOLIECCOB.

Caapka. /IBe OCHOBHbIE IPUHIUITHATIBHBIE CXEMBI CBaPKU.

Bunbl cBapku nnaBieHHEM.

JlyroBasi CBapKu U €€ pa3sHOBUAHOCTHU. JIOCTOMHCTBA U HEOCTATKU.
Texnomnorus, 000pyIOBaHHE H OCHACTKA.

ITnazmenHas cBapku. JJoCTOMHCTBA M HeAOCTaTKH. TexHomorus,
00OopyIOBaHME B OCHACTKA.

DneKTpoluIakoBas cBapka. JJocTouHCTBa 1 HeAOCTaTKU. TeXHOIorus,
000pyI0BaHUE U OCHACTKA.

OneKTpOHHO-ITy4deBast cBapKa. JIOCTOMHCTBA U HEAOCTATKH.
TexHomnorus, 000pyIOBaHIE H OCHACTKA.

T"a3oBas cBapka. JloctonHcTBa M HeocTaTKu. TexHoorus,
000pyI0BaHHE U OCHACTKA.

Caapka mox naBnenneM. KonrakrHas cBapka. Jlnddy3snonnas cBapka.
JocTouHcTBa M HEIOCTATKH. TexXHONOTHs, 000pyJOBaHNE U OCHACTKA.
ITaiika. /locTonHCTBa M HEAOCTATKU. TeXHOIOTHS, 000PYAOBaHHE U




OCHACTKA.
Mexannueckast 00paboTka HOBEpXHOCTEHN 3aroTOBOK. JIOCTOMHCTBA U
HeOCTaTKH. TexXHOoIoTHs, 000pyIOBaHHE U OCHACTKA.
Iopomkosas meramryprust. Kinaccnguxanust u cBoiictBa. MeTos!
HONTy4eHus: U GOPMOBaHMUS.

Knaccudukanust METO10B TOJTy4eHHUsI HOPOIIKOB.

MexaHHYECKHE METOIBI TTOJTyYEeHHSI TOPOIIIKOB
DU3UKO-XUMHUYECKUE METOIBI TOIYIEHHS TIOPOLIKOB

ITpuHLIUTBI pa3aeneHus MOPOIIKOB Ha TPYIIIbL.

3amuTHEIC U BOCCTaHOBUTENBHBIE cpensl. Knaccudukarmms. [Ipumepst.
IIpenBapuTenpHOE H3METBUCHNE KPYIHBIX CHIPHEBBIX MATEPHAIOB.
Buner apobuinok. x ocobeHHOCTH.

[ITapossle MenbHULBL. CxeMaTHUecKoe H300paxkeHue. CterneHb
M3METbUYCHUS. PeXUMBI H3MeNbUYeHHS.

W3menbueHne MaTepuagoB B aTTPUTOPaX

BubpaunoHHbIe METEHUIBL.

V3menpueHne MaTepHaIoB B IUNTAHETAPHBIX MEITBHATIAX
YIbTpa3sByKOBOE H3METBUCHHUE B KUIKUX CPEIax

Mertos! pactbUIeHHs paciiaBoB. [IpuBeanTe puMeps! U OMHUIINTE
OJIMH U3 HUX.

BoccranosneHne XUMHYIECKUX COSMHEHNI MeTanioB. O0mue
3aKOHOMEPHOCTH IIPOIIECCOB BOCCTAHOBIICHUS
AnCOpOLMOHHO-aBTOKAaTaIUTHYECKAsl TEOPHSL.

ABTOKJIaBHBIH CIIOCO0O MOTyYSHHUS TOPOIIKOB.

IloryueHue NOPOIIKOB LiEMEHTALEN

[Tomy4eHue MOPOIIKOB B KUIIAIIEM CIIO€

ITonyueHne NOPOIIKOB AIEKTPOIU3OM

[ony4eHne MOPOIIKOB METAIIOB METOIOM TEPMIYECKOH ANCCOINAIINT
KapOOHHIIOB

Jatb onpenenenue npouecca GOPMOBaHUS

Kaxkue TeXHOJIOTHYECKHe CBOMCTBA MOYKHO YITYUIIUTh IOCPEICTBOM
OTXHTa

Haubounee pacrpocTpaneHHbIH criocod KiaccupuKaum

Yro Takoe 60KOBOE JaBiaeHHE?

K xaxoMy meexTy mpHBOIMT IepenpeccoBanne?

Kakoe orpanndenne mpu npou3BOACTBE 0c000 TOUHBIX JAeTaneit
HaKJIaJbIBAET YIPYroe nocnuenencTaue?

IMepeuncnuTh TpeOOBAHMS K KHIKOCTH IPH THAPOCTATHYECKOM
(hopmoBaHUHT

B 4em 3akmrouaercst mperMyIIecTBa H30CTaTUIECKUX METO/I0B
dhopmoBanus?

OTNHYATETFHON 0COOCHHOCTBIO TePMOIUIACTHYHBIX IITHKEPOB
ABIISIETCA. ..

Kakoe TexHONOrHueckoe CBOICTBO MOPOIIKA BIUAET HA TEOMETPUIO
OyHKepa IIpH MPOKATKE MOPOIIKOB?

Kakoif MeTos oTydeHns: MaTepHAJIOB JICKUT B OCHOBE HHXKEKIIMOHHOTO
(dhopmoBanus?

Kaxkue cxeMbl BO31€HCTBUS IPUMEHSIOT IPH BUOPALIMOHHOM
¢opmoBannH?

Uro sSBIISCTCS ABIKYILEH CHIION IIPOLECCOB CIEKaHHs?

3a cueT 4ero NPOUCXOAUT yKPYIHEHHUE TOp Ha MocleaHell cTaguu
TBEpAO(A3HOTO CIICKaHUs?

UTo IpOMCXOINUT HA CTaIUH PACTBOPCHUE-OCAKICHHE?
HudunsTparys 1o MeToay HalOXKeHHs

NubunbTpanus o METoIy Morpy>KeHUs

Mertons! HarpeBa IpH ropsiaeM IPECCOBAaHUH

OTnuuns Mex Iy TOpsIYUM IPECCOBaHUEM U HCKPOBBIM IUIA3MEHHBIM
CTeKaHHEM

3a cyeT KaKoro SBJICHUS IPOUCXOAUT PABHOMEPHBIH HarpeB Mmpu
HCKPOBOM ITa3MEHHOM CIIEKaHHHU?

Koncomgauus nopomkos. @usnueckre OCHOBBI Pa3IUYHBIX BUIOB
KOHCOJTHJALl, OCHOBHBIC METO/IBI 1 IX OCOOCHHOCTH.

KontponsHas padora Ne 2 coctout u3 2 gacteil.

I[TepBast yacTh KOHTPOJIBHOH PabOTHI MpeCcTaBIeHa B TECTOBOH (opme
Ha NPOBEPKY 3HAHUN OCHOBHBIX ONPENEIEHUH, TEXHOJIIOTUH METOAA,
YMEHUU OTJIMYATh OAUH METOJ OT IPYToro.

Bropas yacTb cocTouT U3 0AHOTrO Bompoca: «Bribepute, 060cHyiTE U




OIUIIIUTE CIIOCOO M3TOTOBIICHUS ...», T/I€ Jajiee IIPUBOIUTCS JIETallb
WITU ee ONUCAaHUe, U1 KOTOPOi HE0OX0IMMO MoA00paTh
COOTBETCTBYIOIIHUH CIIOCO0 M3TOTOBJIEHHS C 00OCHOBAaHUEM. A TaKxKe
HOAPOOHO OMUCATh TEXHOJIOTHIECKUH IIPOIECC e¢ MOTyIeHHUS,
BBIOpaHHBIM c1IOCOO0M. JIaHHBIN BOIIPOC MPOBEPSIET YMEHUSL.
OreHrBaeTCs 10 TPEM IMyHKTaM: IPaBUIIHOCTB BEIOOpa METO/A,
000CHOBaHME, T.€. OTBET Ha BOIPOC «IIO0YEMY» BHIOPAH HMCHHO JaHHBIH
METO]] ¥ OIIMCaHNE METO/A.

Tunosoii Bapuant KonrpoinbHas pabora Ne 2 npusenex B [IpuinoxeHun.

KM3

3ammra JlomariHero
3aganus Ne 1
"MexdazHoe
pacmpernencHue
kuciopoya”

ITK-4-31

JlaTe onpeneneHue pacTBopa.

Uro takoe "napuuajibHas MOJIbHas BenuyuHa"?

UYro xapakTepu3yeT XUMUYECKHUI TOTeHIHAN?

Coopmynupyiite u 3anummure 3akoH Payss

Kaxkue pacTBOpBI Ha3BIBAIOTCS COBEPIICHHBIMH?

B kakux equHUIAX BEIpaXKaeTcs KOHIEHTPAIWS B 3akoHe Paymsa?

UYro 03HauUaeT MOJOKUTEIBHOE U OTPUIIATENIBHOE OTKIIOHEHHUS OT 3aKOHA
Payns?

Coopmymupyiite 3akoH ['eHpH.

Ha3zoBuTe XuMHYeCKHE COSUHEHNUS, KOTOPBIE MPEICTaBICHEI Ha
nuarpamme Fe-O.

HasoBure o0acTu cymecTBoBaHHS pacTBOpPOB Ha auarpamme Fe-O.
HazoBure Bce cmecu, npeacrasiaeHHble Ha auarpamme Fe-O.
3anumuTe peakuuio oOMeHa KUCIOPOAOM ra3oBoi (asbl ¢ KUIKUM
JKETIE30M.

3anumuTe ypaBHEHHE PEaKIH PacTIpeaeIeHHs KHCI0poIa MEXITy
SKUJIKMM JKeJe30M U OKCHIHOH (a3oit.

KakoBa 3aBHCHMOCTb aKTUBHOCTHU KHCJIOPOJa B KUIKOM KEJIe3€ OT €ro
MapIMAIBEHOTO JaBJICHHUS B Ta30BOMH (haze?

3amumute B 00IIeM BHJE 3aBICUMOCTD PaCTBOPHMOCTH KHCIIOPO/A B
skuakux Metamnax (Fe, Ni, Co) oT Temnepatypsl

Kaxk onpenenuts npeaen pacCTBOPUMOCTH KHUCIOPOAA B AKHUIKOM JKeJle3e
B 3aBHCHMOCTH OT TEMIIEPATypPhl U MapIHaibHOTO

JIABJICHHSI KHCIOPOoa B Ta30BoH ¢aze?

KM4

3amura JlomaiiHero
3amanus Ne 2
"IToctpoenue
H30TEePMBI
packucienus"

ITK-4-31

Ienu 1 METO/IBI PACKHUCIICHHS CTANIHN, IPUMEHSICMBbIC PACKUCIHTEIH.
Kakyro cranb Ha3bIBalOT CITIOKOWHOM, KHUIISIIEH, TOTyCIIOKOWHOH?
OcanouHoe (ryouHHOE) 1 MU PY3nOHHOE PACKUCIICHHE.
Oco0eHHOCTH KOMIUTIEKCHOTO PACKHCICHHS.

Packucnenue meranna o6paboTKoOl B BaKyyMe.

BrmsiHIE IPOAYBKY CTAH B KOBILIE apTOHOM U €€ BIIMSHHC Ha
pacKHCIICHNE U JIeTa3aliio MeTaa.

TIpoayKThl pACKHCICHHS U UX YIaJICHHE U3 PACILIABA.

BiusHIE HEeMeTaJUTHUeCKUX BKIIFOUCHUH Ha CBOICTBA CTAJIH.
XapaxTep 3aBUCHMOCTH KOHIIEHTPAIINH M aKTHBHOCTH KHCIIOPOJIA B
MeTaJlie OT COAEPKAHUS HIEMEHTA-PACKUCITUTEIIS.

CpaBHEHHUE PACKUCIUTENEHON CIIOCOOHOCTH 3JIEMEHTOB.

[aiite onpeaeneHuil TepMOJMHAMUYECKOH aKTUBHOCTH

UYro Takoe CTaHIapTHOE COCTOSHHUE?

KoadduureHT akTHBHOCTH U €T0 CBSI3b C aKTUBHOCTHIO

Kaxk BBIpakaloTcsi MOJIBHBIC TTApaMETPhI B3aUMOACHCTBUS?

Kax mpoBecTH nepecdeT BeMYHNHA ITAPAMETPOB B3aUMOACHCTBUS Ha
TeMIlepaTypsl, OTIHYHEIE OT 1873 K?

KMS5

3amura JlomaiiHero
3amanus Ne 3
"Pacuer napameTpoB
3anonHeHus Gopm
pacruiaBoMm
2JIEMEHTOB
JINTHAKOBBIX
cucteM"

TIK-3-31;1TK-3-
32;TIK-4-B2

TexHOIOTH4YeCKUi MpoLecc U3TOTOBJICHUS OTJIMBOK B MECYaHO-
TJIMHUCTBIX (OopMax.

Yro TaKoe JINTHUKOBAs crucTeMa?

IlepeuncnuTe OCHOBHBIE 2JIEMEHTHI TUTHUKOBON CHCTEMBI

UTo MOHUMAIOT O] MpeodIaaroniel CTEHKOW OTIMBKH?

Ha yem ocHOBaHa METOJIMKA pacyueTa JUTHUKOBOH CHCTEMBI?
Pacckaxknte mociae10BaTeIbHOCTh pacyeTa JINTHUKOBOW CUCTEMBI.
HazoBure cpencta noBbieHus 3QHEKTUBHOCTH TUTAHUSL.
Yro Takoe mpruObLIL?

[NepeuncinTe OCHOBHBIC BUIBI IPUOBLICH.

Pacckaxwure 00 ycaJOYHBIX IPOLIECCAX B OTIMBKAX.




KM6

DK3aMeH

TIK-4-31;1TK-3-
31;T1K-3-32;TTK-3-
33;TIK-3-V2

Bormnpocs! 1151 caMoCTOATENbHOM NOATOTOBKH K 3K3aMEHY.

B kadecTBe BONPOCOB JUIsl CAMOCTOSTENILHOM MOATOTOBKH K 9K3aMEHY
HCTIONB3YIOTCS BOIIPOCH ISl KOHTPOJIBHBIX PadOT M JUIS 3aIIUTEI
JOMAITHAX PaboT. A TaKKe BOIIPOCHI AJISI CAMOKOHTPOIIS,
MpeACTaBIeHHbIE B yUeOHBIX MOCOOUSX, MPUBEACHHBIX B CIIUCKE
JIUTEPATYpPHI IO JaHHON TUCLMIUIMHE.

B cTpykTypy 9K3aMEeHanNOHHOTO OHiIeTa BXOIAT BOIIPOCHI MO
KOMITO3UITIOHHBIM MaTepHalaM.

Meramnuueckue matpuilsl BosiokHUCThiXx KM(BKM): cocras,
Ha3HaYCHHE.

CroucTsie KOMITO3HITHOHHBIE MaTepraisl. CTpOeHHE ,CBOMCTBA,
CHOCOOBI TOTY4EHHSL.

Crneuennblii amomunueBbli nopomiok (CAII): cocras, U3roToBIIEHHE ,
CBOWCTBA, IPUMEHEHUE.

JucnepcHo-ynpoYHEeHHbIE KOMITIO3UIIMOHHBIE MaTepuaisl (JYKM),
BbIOOp MAaTPULIBI U YIPOUHUTEIS.

KM na kepamudeckoil ocHoBe. IIpUHIMIIBI YIIPOUHEHMUS.
Knaccudukamms KM. ApMmupyromie MaTepHalsl, CIOCOObBI
apMUPOBAHUS.

[ToBepxHocTh paznena BKM , Bnusinue Ha cBoiictBa KM. Xapaktep
00pa3oBaHMsI U pOCTa TPEUIHH B BOJOKHUACTHIX KM 1

MeTajuiax.

Teepnodasueie U xuIKO(DA3HBIC METOIBI COBMEIICHUS MAaTPHIIBI H
BOJIOKHA.

Bri6op Bonokor ainst BKM. Binsiare BostokoH, HX 005EMHOTO
conepkanus Ha cBoiictBa KM. bopHsle u yriiepoHble BOJIOKHA.
CBoiicTBa, IPUMEPHI UCIIOIL30BAHUS.

Jnist OIleHKH 3HAHMH Ha SK3aMEHE UCTIONb3YIOTCS IK3aMEHAIOHHBIE
Ouetsl cocrosiye u3 3-X yacren

B niepBoii yactu coznepxarcs TpU TEOPETUUECKUX BONPOCa 110 pa3Aeily
"OCHOBBI METAJUTyprU4YeCKOro Npou3BoacTBa. [lonydenue yyrysa u
cTanu": IBa U3 HUX 110 OCHOBAM METAJLTyprH4eCKOro MPOU3BOACTBA U
OJIMH 10 KOMITO3ULIMOHHBIM MaTepHranaM. Bo BTopoii yacTu conepkutcs
40 TecToBBIX BONPOCOB 110 yacTH "IlonydeHne MmaTepuanoB METOJaMU
BHereuHoil 00pabotku. [Topomkosas metamtyprus”. B
3aKJIIOYNTENILHON YacTH JaHO ONMCAHUE JIETalll, MaTepHraia u o0J1acTH
TpUMEHEHU (B HEKOTOPBIX BapHaHTaX IPECTaBICHE H300paKeHUS
JIeTaJIel/3aT0TOBOK), TI0 KOTOPBIM CTYJCHTY HEOOXOANMO BBIOPATh
ONTUMAIBHBIN cIT0cO0 MOTy4YeHUs U 00pabOTKH JaHHOM JeTanu ¢
oIMcaHueM 00OCHOBAHHUS U METO/Ia U3TOTOBJICHHUSI.

TuroBoif 3K3aMeHAIOHHBIN OMIIET IPHBEAEH B IPHIIOKEHHH.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MbIX 110 AucuuminHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

IIpoBepsemblie
Kon HazBanune
WHIUKATOPBI CopeprkaHue padoThI
paboTsI paboTsI N
KOMIIETEHIINI
P1 Jomarnsis paboTa [IK-4-VY1;I1K-4- VcioBue 3amanus.

Nel "MexdazHoe
pacrpenesicHue
kuciopona"

31;11K-4-B1;I1K-3-
B1

ITpu 3agaHHOM TeMIlepaType pacCUUTaTh KOHIICHTPALUIO H aKTUBHOCTD
KHCJIOPOJia B KUJIKMX MeTaiuiax (keiese, HUKene, KoOalbTe) B
pPaBHOBECHH C UX OKCHIAMH. PaccumTtarh mapuuaabHOE TABICHUE
KHCIIOPO/ia B ra30BOH (pase, paBHOBECHOE C OKCUIIOM H YKUIAKHM
MetasuioM. [Ipu perieHnn TpaHCIEHACHTHOTO YPaBHEHHS HCIIOIb30BaTh
rpaUIEeCKUi METO.

Hcxonuple naHHble (TeMIepaTypa U MeTalul) 3a1al0TCsl U BBIIAIOTCS
TperoiaBaTesieM HHIUBUAYaTIbHO KaXKIOMY 00yJaromeMycs.




P2

Jomanrasas pabora
No2 "TToctpoenue
H30TEpPMBI
packuciaeHus"

TIK-4-31;T11K-4-
V1;IK-4-B1;TTIK-3-
Bl

Ycnosue 3ananusl.

PaccuunTath u moctpouTh B koopauHarax IglOI - 1gIRI nzotepmy
PACKHCIIEHUS )KUAKOIO MeTala Ui 331aHHBIX 3JIEMEHTOB-
packucnuTeneit u Temrepatypbl. OEHUTh ONTHMATBHYIO
KOHIIEHTPALMIO PACKUCIUTENEH 1 MUHUMAJIbHYIO KOHIIEHTPALIHIO
KHCII0poJa B MeTajuie. PaccuutaTh U HOCTPOUTH KPUBYIO 3aBUCHMOCTH
AKTUBHOCTH KHUCJIOPOJa OT KOHLEHTPALUU PACKUCIUTENS B
koopauHatax 1galOl - IgIRI. Obe xpuBbIe TpeCTaBUTH HA OTHOM
pucyHke. OOBSICHUTB XapakTep U3MCHCHUS KOHLICHTPAIUU H
AKTUBHOCTH KHUCJIOPOJa B 3aBUCUMOCTH OT KOHIIEHTPALUK JIEMEHTa-
packucnurens. CpaBHUTH PaCKUCIUTEIBHYIO CIIOCOOHOCTD Pa3INYHBIX
9JIEMEHTOB, 3aBUCUMOCTb OT TEMIIEPaTYPHI.

HcxonHbie naHHbIe (TEMITEpaTypa, METAILI, JJIEMEHT-PACKUCITUTEINb)
3aJa0TCS ¥ BBLAAIOTCS MpernoiaBaTeseM HHINBUAYATbHO KaXKIOMY
oOy4aromemycs.

P3 JlomarrHss paboTa [1K-3-31;I1K-3- VcnoBue 3agaHus.
Ne 3 "Pacuer 32;I1K-3-Y1;I1K-3- 1. PaccunTaTh OCHOBHBIC 3JIEMCHTHI JINTHUKOBOM CHCTEMBI.
apaMeTpoB y2 2. Pe3ynpTaThl pacueToB IPEICTABUTh B BUAE TaOIMI(BI HA BTOPOH
3aroJHeHus: Gopm CTpaHMILIE MOCJIe TUTYIBHOTO JIKCTA.
pacruiaBoMm 3. B oTuere ykasbIBaeTCs 3a/laHNE U HCXOIHBIC HaHHbIC. [laeTcs
JJIEMEHTOB KpaTKoe H3JI0KEHNE TEOPHH (YTO TaKOE IUTHUKOBAS CUCTEMA, €€
JTUTHUKOBBIX Ha3zHaueHHE,
cucreM" OCHOBHBIE JIEMEHTHI JINTHUKOBOM CUCTEMBI M X Ha3HAUEHHUE Ha
OCHOBE JICKIIMOHHBIX JTAHHBIX ), 3aTEM MIPUBOJISATCS] OCHOBHBIE
pacdeTHbIe (OPMYIIBI U
pacyer HHAMBUAYAIBLHOIO BApUaHTa C MOJPOOHBIM OITMCAHUEM.
4. Tlo paccyMTaHHBIM JAHHBIM U300Pa3HUTE ICKU3 JTUTHUKOBOM CHCTEMBI
C Y4EeTOM KOJIMYECTBA MUTATENEH, (POPMBI TUTHUKOBOW YAl I
BOPOHKH, ()OPMBI
NUTaTelNel U 1IaKoyJIOBUTENS.
HcxonHbie faHHBIE 3a1a10TCS U BBIAAIOTCS IPETOaBaTeNeM
WHIMBUAYAIBHO KaXIOMY 00ydaronemycs.

P4 [IpakTuueckoe ITK-3-31;11K-3- Conepxanue paboThl ¥ BOIIPOCHI JIsl CAMOTIPOBEPKH U3JI0KEHBI B
3ansTue Ne 1 32;IIK-3-Y I;IIK-3- | yae6HOM mocobuu JI1.10: ITporeccs! momydeHus 1 00paboTku
"OCHOBBI TeOpUHU y2 MaTepuanoB. TeopHs U pacueTsl METAJUTYPrUUECKUX IIPOLECCOB U
METaJUTyprUIecKuX cucreM (N 2966) : yueb. mocobue / I'. B. Cepos, C. H. ITagepun, E. H.
nporieccoB. Pacuer Cunopoga, [1. B. Ky3uenos; MUCuC, Kad. pyHKIIMOHATEHBIX
COCTaBa U HAHOCHCTEM U BBICOKOTEMIIEpATYpHbIX Marepuanos . — M. : [MHCuC],
OKHUCITUTEIBHO- 2017 .- 118c.

BOCCTAHOBUTEbHBIX
CBOMCTB T'a30BbIX
atmoccep"

P5 [IpakTuueckoe IMK-4-31;11K-3-31 Copeprxanue paboOTBl H BOIPOCHI ISl CAMOTIPOBEPKH U3JTIOKEHBI B
3ansaTue Ne 2 yue6HOM roco6uu JI1.10: ITporeccel momydeHus: 1 00padoTKH
"O6pazoBaHue, MaTepuanoB. TeopHst U pacueTbl METAJUTYPrHUECKUX IIPOLIECCOB U
JIUCCOLIMALIUS U cucteM (N 2966) : yueb. nocobue / I'. B. Cepos, C. H. Ilanepun, E. H.
MIPOYHOCTH Cunopoga, 1. B. Ky3uenos; MUCuC, Kad. pyHKIHOHAIBHBIX
XUMUYECKUX HaHOCHCTEM U BBICOKOTEMIIEPATYPHbIX MaTtepuanos . — M. : [MUCuC],
coemHeHnH" 2017 .—118c.

P6 [IpakTuueckoe [MK-4-31;I1K-3-31 Coneprxanue pabOTBI H BOTIPOCHI JJIsi CAMOTIPOBEPKH U3JIOKEHBI B
3anstue Ne 3 yaebnom mocoduu JI1.10: TIpouecch monyyenus: u 00paboTKu
"®azoBas MaTepuajioB. TeopHs U pacueTbl METAJUTYPrHUECKHX IIPOLIECCOB U

nuarpamma Fe — O.
IIpeBpaienus B
CHCTEME KEeIe30 -
KHCIIOPOJI.
Boccranosnenue
METAJIOB U3
OKCHJIOB,
MpUMEHSIEMBbIC
BOCCTaHOBHUTEIH"

cucteM (N 2966) : yue6. nocobue / I'. B. Cepos, C. H. ITanepun, E. H.
Cunoposa, 1. B. Ky3uenos; MUCuC, Kad. ¢pyHxnnonanmsHbIX
HAaHOCHCTEM U BBICOKOTEMIIEPaTypHBIX MaTtepuanos . — M. : [MUCuC],
2017 .—118c.




P7 IIpakTuyeckoe ITK-4-31;11K-3-31 Coneprxanue pabOTHI ¥ BOIPOCHI AT CAMOIIPOBEPKH U3JI0KEHBI B
3ansTue Ne 4 yueOHOM roco6uu JI1.10: ITporeccel momydeHus: 1 00padoTKu
"TepMonuHaMUKa MaTtepraioB. TeopHs U pacdeTsl MEeTaTypIrHIeCKUX IIPOIIECCOB U
METaJUTNIEeCKUX cucreM (N 2966) : yueb. nocobue / I'. B. Cepos, C. H. Ilanepun, E. H.
pactBopoB. Pacuer Cunopoga, /1. B. Ky3uenos; MUCuC, Kad. pyHKIHOHAIBHBIX
AKTUBHOCTH U HaHOCHCTEM U BBICOKOTEMIIEPATYPHbIX MaTtepuanos . — M. : [MUCuC],
ko3¢ punmeHTa 2017 .- 118ec.

AKTHBHOCTH
KOMIIOHEHTA
pacIuiaBa CII0KHOTO
cocraBa"

P8 IIpakTuyeckoe ITK-4-31;11K-3-31 ConeprxkaHue pabOTHI ¥ BOIPOCHI AT CAMOIIPOBEPKH U3JI0KECHBI B
3ansTae Ne 5 yuebHoM nmocoduu JI1.10: TIpoueccr momyyeHus: 1 00paboTKU
"Kucnopon B MaTtepHuaioB. TeopHs U pacdeTsl METaTYyPIrHISCKUX ITPOIIECCOB U
pacriaBax xenesa. cucteM (N 2966) : yueb. nocobue / I'. B. Cepos, C. H. ITanepun, E. H.
Pacuer mexdaszHoro Cunopoga, 1. B. Ky3uenos; MUCuC, Kad. pyHKIHOHAIBHBIX
pacrpeneneHue HaHOCHCTEM U BBICOKOTEMIIEPAaTYpHbIX MaTtepuanos . — M. : [MUCuC],
kucinopona" 2017 .- 118ec.

P9 IIpaxkTuyeckoe ITK-4-31;I1K-3-31 Coneprkanne padOTHI M BOIPOCH IS CAMOTIPOBEPKH HU3JI0KEHBI B
3ansTue Ne 6 yaebnom mocoduu JI1.10: TIpoueccr monyyenus: u 00paboTKu
"Onpenenenue MaTepuaioB. TeopHs U pacueTbl METAJUTYPrHUECKHX IPOLIECCOB U
PacTBOPUMOCTH cucreM (N 2966) : yueb. mocobue / I'. B. Cepos, C. H. ITanepun, E. H.
BOJOpOAa (a30Ta) B Cunoposa, 1. B. Ky3uenos; MUCuC, Kad. ¢pyHxnronansHbIx
JIETUPOBAHHBIX HaHOCHCTEM U BBICOKOTEMIIEPaTyPHBIX MaTtepuanos . — M. : [MUCuC],
paciaBax xene3a" 2017 .- 118c.

P10 IIpaxkTryeckoe I1K-4-31;I1K-3-31 Coneprxanne pabOTHI M BOIPOCHI ISl CAMOTIPOBEPKH HU3JIOKEHBI B
3ansitue Ne 7 yuae6HOM rocobmn JI1.10: Iporeccs! momydeHus 1 00paboTkH
"TepMoIUHAMUYECK MaTepuaioB. TeopHs U pacueTsl METAUTYPrHUECKHX IPOLIECCOB U
W€ pacueThbl cucteM (N 2966) : yue6. nocobue / I'. B. Cepos, C. H. ITanepun, E. H.
pacKucieHus Cunopoga, [1. B. Ky3uenos; MUCuC, Kad. pyHKIIMOHATEHBIX
MetaiioB. Pacuer u HAHOCHCTEM U BBICOKOTEMITEPAaTyPHBIX Marepuaios . — M. : [MUCuC],
MIOCTPOEHUE 2017 .- 118c.

H30TEPMBI
packuciaeHus"

P11 IIpaxkTuyeckoe ITK-4-31;11K-3-31 Coneprxanne pabOTHI ¥ BOIPOCHI IS CAMOIIPOBEPKH U3JI0KECHBI B
3anstae Ne 8 yuebnom nocoduu JI1.10: TIpoueccr momyyenus: u 00paboTKu
"V nanenue MaTepuaioB. TeopHs U pacueTbl METAJUTYPrHUECKHX IIPOLIECCOB U
HEMETAIUTHYECKUX cucteM (N 2966) : yue6. nocobue / I'. B. Cepos, C. H. Ilanepun, E. H.
BKJIOYECHUH U3 Cunoposa, 1. B. Ky3uenos; MUCuC, Kad. ¢pyHxnnonansHbIx
pacruiaBoB xene3a" HaHOCHCTEM M BBICOKOTEMIIEpaTypHBIX MaTepuasioB . — M. : [MUCuC],

2017 .—118c.

P12 IIpaxkTuyeckoe I1K-4-31;I1K-4- Coneprxanne padOTHI M BOMPOCH IS CAMOTIPOBEPKH HU3JI0KEHBI B
3aHsTHEe Ne 9O Y2;IIK-3-31 yuae6HOM nocobuu JI1.10: Iporeccs! momydeHus 1 06paboTKu
"O60011IeHHE TIO MaTtepuaioB. Teopus U pacueTsl METAJUTYPrUYECKUX MPOLECCOB U
pazneny "OCHOBBI cucteM (N 2966) : yue6. nocobue / I'. B. Cepos, C. H. ITanepun, E. H.
METaJULypru4ecKoro Cunoposa, 1. B. Ky3uenos; MUCuC, Kad. pyHxnnonansHbIx
MIPOU3BOJICTBA. HAHOCHCTEM U BBICOKOTEMIIEPAaTyPHBIX MaTtepuanos . — M. : [MUCuC],
[Tonyuenue uyryHa 2017 .- 118c.

u ctann"

P13 IIpaxkTudeckoe IK-3-31;I1K-3-32 Pacuer 351€MEHTOB JINTHUKOBOW CHCTEMBI.
3anstue Ne 10
"Pacuer anemMeHTOB
JINTHUKOBOM
cucTeMsl"

P14 [IpakTuueckoe MK-3-31;I1K-3-32 Pacuer 351eMEeHTOB JINTHUKOBOU CHUCTEMBI.

3angTHe Ne 11
"Pacder 3JIeMCHTOB
JIMTHUKOBOM
CHCTEMBI
(mpoaomKeHue).
Pacuer mpuGsIm"




P15

IIpakTuyeckoe
3aHgTue Ne 12
"Pacuer
TEXHOJIOTHYECKUX
napameTpoB
CIIEHAILHBIX
Ccroco00B JINThS"

TIK-3-31;[1K-3-32

Pacuer TexHOIOTHYECKHUX apaMeTpoB CIICHUATIbHBIX CIIOCOOOB JIUThA.

P16

IIpaxkTudeckoe
3anstae Ne 13
"Teopernueckue
OCHOBBI 00pabOTKH
METAaJIIOB
naBiieHueM"

IK-3-31;I1K-3-
32;11K-4-31

Teopernueckne OCHOBEI 00pabOTKN METAIIIOB IABJICHHACM.

P17

[IpakTueckoe
3arsTue Ne 14
"Pacuer ymupeHnus u
KOd(PQHULHUEHTOB
nedpopMaIum mpu
pokaTke"

IK-3-31;11K-3-
32;I1K-4-31

Pacuer ymmpenus u k03GpPUIUCHTOB edopManuy IpH MPpOKaTKe.

P18

IIpaxkTudeckoe
3auarre Ne 15
"Pacuer KoM4eCcTBa
MIPOXOJIOB H
MapIIpyToB
BOJIOYCHUS KPYTIIBIX
CIUIOIIHBIX M3/IeJTHI"

IK-3-31;I1K-3-
32;11K-4-31

Pacuer konmuuecTBa MpOX00B ¥ MapIIPYTOB BOJOYEHHSI KPYTIIBIX
CILJIOLIHBIX U3EIINH.

P19

IIpaxkTuyeckoe
3anstue Ne 16
"Pacuer mapameTpoB
U3MEIbUCHUS B
TUTAaHETapHBIX
MmenpHunax"

IK-3-31;I1K-3-
32;I1K-4-31

Pacuer napaMeTpoB U3MCIIBYCHUS B INIAHCTAPHBIX MCJIIbHUIIAX.

P20

[IpakTuueckoe
3anstae Ne 17
"[TonGop MeToma
MONTyYEeHUS
00paboTKH U3aenuit
Ha OCHOBE MaTepHiia
u
IKCILTYaTal[HOHHBIX
XapaKTepUCTHK"

IK-3-31;11K-3-
32;11K-4-31

ITon6op MeTona nony4eHust 1 00pabOTKU U3MENIUI Ha OCHOBE MaTepuIIa
M KCIUTYaTal[OHHBIX XapakTepucTHK. Hampumep: "Breibepure cocob
M3TOTOBIICHUS MTpoduIIeii, N300pakeHHBIX Ha PUCYHKE (TIPHBOIUTCS
pHUCYHOK m3aenuii). O60CHYHTe BEIOOP M ONUIINTE OCHOBHBIE JTAIIBI,
MaTepuaibl, CXeMbI BEIOpAaHHOTO criocoba".

5.3. OueHo4yHbie MaTePHAJIbI, HCIIOJIb3YeMble VI IK3aMeHa (onucaHue OMJIeTOB, TECTOB H T.I1.)

J171st OLIeHKM 3HAaHUH Ha HK3aMEHE HUCIOJIB3YIOTCS SK3aMEHAIIMOHHBIE OMIIETHI COCTOSIIME U3 3-X YacTel

B mepBoii gacTn comepikaTcs ABa TEOPETHUECKUX BOIpoca Mo paszaery "OCHOBB MeTaLTyprideckoro mpon3BocTsa. [lomyuenne
uyyryHa u cranu".Bo BTopoii yacTu conepikutcs 35 TECTOBBIX BOIMPOCOB o uacTH "[lomydeHne MaTepranoB METOJaMU BHETIEYHOH
o6pabotku. [Topomkosas MeTamnyprus". B 3axitounTenbHON YacTH JaHO OMUCaHKE JeTalu, MaTepuana u 001acTH IpuMeHeH s (B
HEKOTOPBIX BapHaHTAaX MMPEACTABIICHBI H300pa)XeHHS AETaJei/3ar0TOBOK), IT0 KOTOPBIM CTYACHTY HEOOXOIUMO BEIOPATh
ONITHMAIBHBIHA CTI0CO0 TOITydeHNsI M 00pabOTKH JaHHOM AETAIH C ONMCAHNEM 000CHOBAHMS M METO/a M3TOTOBJICHUS.

TunoBoi K3aMEeHAIIMOHHBIN OMIET PUBEAEH B MIPUIIOKECHUH.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OrneHKa CKIIagbpIBAeTCs U3 TPEX COCTABILIOMINX, MMEIOIINX CBOH Bec (yKa3aH B CKOOKaXx):

1. Onenka 3a 3x3ameH (50%)

2. OueHKa 3a KOHTPOJIBHBIE paboTHI M JoMantHue 3ananus (32.5%)

3. Onenka 3a paboty B aymuropuu (17.5%)
[Ikana oueHNBaHUS 3HAHUN 00YYAIOLINXCS MO KaXKA0H COCTABIIAIOLIEH:
OI1leHKa «OTIUYHOY» - 00YYAIONTUICS TOKA3bIBACT TIIyOOKHE, NCUEPITBIBAIONINE 3HAHHS B 00beMe MPOHIEHHON MPOrpaMMBl,
YBEPEHHO JISHCTBYET 110 MPUMEHEHHUIO TIOTYYEeHHBIX 3HAHWI Ha MPAKTHAKE, TPAMOTHO U JIOTHUECKH CTPOMHO M3JIaraeT MaTepua Mpu
OTBeTe, yMeeT ()OPMYITHPOBATh BHIBOIBI U3 H3JI0KEHHOTO TEOPETHUECKOTO MaTepraa, 3HaeT TOMOIHUTEIBHO PEKOMEH/IOBAHHYIO

JIHUTEPaTypy.

OI11eHKa «XOPOIII0Y» - 00YYAIOIINICS MOKa3bIBACT TBEPIbIE U JJOCTATOYHO TOJIHBIC 3HAHUS B 00bEeMe MIPOHICHHOMN MPOTpaMMBl,
JIOITyCKAaeT He3HAYNUTENbHBIE OIMMOKH MTPH OCBEIIEHIH 33J]aHHBIX BOIPOCOB, MIPABUIIBHO JIEHCTBYET 110 MPUMEHEHUIO 3HAHWH Ha
MPaKTUKE, YETKO H3JIaraeT MaTepuall.

O1eHKa «y0BJIETBOPUTEIILHOY - 00yUaloLiics NOKa3bIBaeT 3HAaHUS B 00beMe MTPOIIEHHOM IPorpaMMbl, OTBETHI U3/1araeT XoTs
U ¢ OIUOKaMH, HO YBEPEHHO UCTIPABIISIEMBIMH ITOCIIE IOTTOTHUTENBHBIX M HABOSIIIIUX BOIIPOCOB, TPABUIILHO JACHCTBYET IO
MIPUMEHEHUIO 3HaHUH Ha MPaKTHKE.

O1eHKa «HEYJOBIETBOPUTEILHOY - 00yUaIOMUIACs JOMycKaeT rpyoble olMOKY B OTBETE, HE IOHUMAET CYLTHOCTH U3/1araeMoro
BOIIPOCA, HE YMEET MPUMEHATh 3HAHHSI Ha TIPAKTHKE, JACT HEMOJIHbIE OTBETHI HA JOTIOJHUTENLHBIE U HABOSIINE BOIIPOCHI.

OreHKa «He sIBKa» — 00yJaroIIuiics He MOCEeIIan 3aHsTHSL.

Htorosas cxemMa OlLIEHOK:

HeynosnerBopurensro - 0 - 50 %
YaosnerBopurensHo - 51 - 74 %

Xopomo - 75 - 84 %
Otimaso - 85 - 100 %

6. YHEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECITEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue Bubnmoreka W3narenscTBO, TO1
JI1.1 |Ky3nenos B. T, O6paboTKa METaIIOB DnexkTpoHHas OMbIHOTEKA Kazanb: Kazanckwuii
Tapudymaun O©. A, pe3anueM: yueOHoe mocobue HAIMOHATBHBII
Amunosa I'. A. HCCIIEI0BATEILCKUN
TEXHOJOTMUECKUN
yausepcuretr (KHUTY), 2015
JI1.2 [KBarunumse B. C. TexHonorus MeTaniaoB U OnexTpoHHas OUOIHOTEKA Mocksa: MockoBckuii
cBapka: yueOHOe mocodue Juis rOCYJapCTBEHHBIN TOPHBIN
BY30B: yaeOHOe rmocodne yHHBepcuret, 2004
JI1.3 | benos B. JI., IlukynoB | JIuteitHoe npou3BoICTBO: DnekTpoHHas OMbIHOTEKA M.: U3a-Bo MUCHC, 2015
M.B., Ten D. b., np., |y4eOHUK
benos B. /1.
JI1.4 [BockoboiiaukoB B. I'., [O0mas metamnyprus: yaeonuk | buommorexka MUCuC M.: Akagemkaura, 2005
Kynpun B. A, JUIs CTy[. By30B HAIp.
Skymes A. M. 'Mertamnyprus’'
JI1.5 |[JImGencounI'. A., T.1: IIponsBoncTBo DJexkTpoHHas ONOIHOTEKa , 2001
Jlonarun B. 10., METAJUIMYECKUX ITOPOIIKOB
Komapnauuxwuii I'. B.
JI1.6 |JImGencouT. A., T.2: ®opMoBaHUe U ClIeKaHHE | DJIEKTpOHHAsT OMOJIMOTEKa , 2002
Jlomarun B. 10,
Komapnauuxwuii I'. B.
JI1.7 |3unoBweB A. B., TexHonorus o6padboTKH bubmmorexa MUCuC M.: Meramnyprus, 1992
Konmamaukos A. M., | maBieHreM MBETHBIX METAJIOB
Iomyxun I1. W, np. U CIUIaBOB: Y4YEeOHUK I BY30B
JI1.8 | IloBonoukuii . ., OnekrpoMeTaiutyprus ctanu 1 | bubamoreka MUCuC M.: Meramnyprus, 1995
Pome B. E., (eppocrutaBoB: YUeOHUK IS
Maibkos H. B. BYy30B 10 crel. 'MeTtamryprus'
1 'MeTannyprus 4epHbIX
METaJUIOB'




ABTOpBI, COCTaBUTENH 3ariaBue bubaunoreka WsnaTenbcTBO, IO
JI1.9 |bauakoB Urops Kommno3unmonnsie matepuansl: | bubmuorexa MUCuC M.: Yueba, 2004
Bukrtoposuy, yueb. mocobue A CTy. By30B
Yennokos Banentun | Hamp. 651800-Pusnyeckoe
CepreeBnd MaTepHaIOBEICHNE U CIIeII.
070800-®us.-Xx1M. METOIBI
UCClIel. POLECCOB U
MaTepraoB
JI1.10 | Cepos I'ennanuit [Ipoueccr! momyueHus u DnekTpoHHas OMbIHoTEKAa M.: [MUCuC], 2017
Bnanumuposuy, 00paboTKN MaTEepHUaIIOB.
ITanepun Cepreit Teopust u pacueTsl
HuknroBny, METaJLTyPTHYECKHX ITPOIIECCOB
Cugnoposa Enena u cucteM (N 2966): yue0.
Huxkomaesna, rnmocobue
Kysneuos Jlenuc
BanepbeBuu
6.1.2. lono/THUTeILHAS JIMTepaTypa
ABTODBI, COCTaBUTEIH 3arnaBue bubanoreka WsnarenbcTBO, roj
JI2.1 | Xpenos K. K., CBapka, pe3ka u naika DneKkTpoHHas OMOIHOTEKA Kues, Mockaa:
Camoxsaios A. 4. METAJUIOB: IIPAKTUIECKOE I'ocynapcTBeHHOE Hay4YHO-
nocobue TEXHUYECKOE U3AATEILCTBO
MAaIIUHOCTPOUTENBbHOM
auTeparypsl, 1952
JI2.2 |HWbarynmuna A. P., KommosunonHeie MaTepransl | DJIeKTpoHHAass OuOImoTeKa Kazans: Kazanckuii
Cepreesa E. A. CIIELMAIIBHOTO U TEXHUYECKOTO HallMOHAJIbHBIN
Ha3zHaueHus: yuyeOHoe nocobue HCCIIeI0BATENbCKUN
TEXHOJOTMUYECKUN
yauBepcuret (KHUTY), 2017
JI2.3 | I'mu3manenxo . JI. CBapka u pe3ka MeTaJJIoB! OnexTpoHHas OuOIHOTEKA Mocksa: ITpodrexmsnar, 1962
ydebHoe nocobue
JI2.4 |JIuBumny b. T. Mertamnorpadus: yaeonuk aus | budbarnorexka MUCuC M.: Meramnyprus, 1990
CTY/I. METAJUIYpT. CIICIl. By30B
JI2.5 |Kazaukos E. A. Pacuers! o Teopun bubmmorexa MUCuC M.: Meramnyprus, 1988
METaJUTypTUIECKUX MPOIECCOB:
Yu4e6. nocobue is CTyA.
METaJLTYPT. CIIeIl. BY30B
JI2.6 | KyxoBunxkuii A. A., Omsnueckast xumust: YueOnuk | budbmmorexka MUCuC M.: Meramnyprus, 1987
IIBapuman JI. A. JUISL CTY . METaJLIypr. CIIEL.
BY30B
JI2.7 | bokmreiin b. C., dusnyeckas XUMUS: DneKkTpoHHas OuOIHoTeKa M.: U3n-so MUCuC, 2012
Menpaenes M. U., TEpMOANHAMUKA U KHHETHKA:
IToxsucues lO. B. yaeOHHUK
J12.8 | CepoB I'ennanunit ®Du3nYeCcKue OCHOBBI DnexTpoHHast 6MOIHOTEKA M.: U3a-Bo MUCuC, 2016
Bnaaumuposuy, IIPOU3BOJICTBA.
Cupnoposa Enena TepMoaMHaMUUECKUE PACUETHI
HukonaeBna BBICOKOTEMIIEPATYPHBIX CUCTEM
U MIPOIIECCOB, (ha30BbIC
MPEBPALICHUS: TIPAKTHKYM
JI2.9 [BapenxoB Anatommii | Kommosnmmonnsie Matepuansl: | buommorexka MUCuC M.: Yueba, 2000
Huxomnaesuy, JlJouckux | Yue6. mocobue mo pacueram
Hatanust MuxaitioBHa | TEXHOJI. M OKCILTyaTallMOHHBIX
MapaMeTpOB BOJOKHHUCTHIX
KOMITO3UIIHOHHBIX MaTepPHAaIOB
s ctya. cned. 070800
JI2.10 |T'opoxoB Buxtop O6paboTka MeTaIOB Bubmorexka MUCuC M.: Yueba, 1988

Cemenosuu, Jlebenen
Jle CepreeBuu,
IToropsxenbckuit
Bukrop lBanoBuu,

zp.

JTABJICHHEM: JIa0. MPAKTUKYM
st erya. coer. 11.01, 11.03,
11.04, 11.06, 07.02




ABTOpBI, COCTaBUTENH 3ariaBue bubaunoreka WsnaTenbcTBO, IO
JI2.11 | Kyuepses Bopuc TexHon0rusa NpoKaTKy, Bbubmorexka MUCuC M.: Yueba, 1986
BukrtopoBuy, [1e00B | mpeccoBaHus U BOJIOUEHHS
IOpuii IlerpoBuy, LBETHBIX METAJUIOB U CILIABOB:
I'opoxos Bukrop yue0. mocobue I MpaxT.
CemenoBuy, ['ankun 3aHATHI A cTy . cren. 0408
A. M., ITomryxun T1€rp
MBanoBuu
JI2.12 |ITagepun Cepreit Teopust TOMOT€HHBIX U Bbubmorexka MUCuC .. Yueba, 2003
HuxuroBuy, Cepon reTepOreHHbIX IPOLIECCOB!
I'ennanuit Teopus u pacueTsl
Brnagumuposuy, BBICOKOTEMIIEPATYPHBIX CHCTEM
PoixonkoB imutpuii | 1 nponeccos: IIpakTuxym st
MBanoBuu CTY/I.
JI2.13 |Iagepun C. H., CepoB | Dnexrpoxumudeckuii KoHTponb | bubmmorexka MUCuC .» U3n-80 MUCuC, 2011
I'. B., HlunbHukoB E. |1 pacyersl craneniaBuibHbIX
B., Annaros A. B. MPOLIECCOB: MOHOTpadus
JI2.14 | Hapsa Banentuna TexHOJIOTHS MOPOIIKOBBIX bubmmorexa MUCuC .: I3n-Bo MUCuC, 2012
KoHncranTHOBHA MaTepuasoB U U3JENINN: Kypc
JIeKInn
JI2.15 |IllyBaeBa EBrenus MarepuanosezieHue. bubmmorexa MUCuC .- Isn-Bo MUCuC, 2013
AnekcaHApOBHa, Hemerannuueckue u
IlepMuHOB AslekcaHIp |KOMIO3ULIMOHHBIE MaTEPUAIIBL:
Cepreesuu Kypc JieKuuii: yueb. nocoue
JUTS CTY[I. BY30B, 00Yd. TI0
Hamp. - Meramtyprust
JI12.16 | Anukun Bstuecnas TeopeTrueckre OCHOBBI Bbubmmorexka MUCuC .. U3g-B0o MUCuC, 2013
Huxonaesny, BAIMHKOB | criekaHHsI TOPOLIKOB.
Hrops Bukroposuy, MexaHu3MBI TIpUTIEKAHUS
YennokoB Banentun chepuIecKux Tel: Kype
Cepreesuu, ap. JIEKLIUH
JI2.17 | Anukun Bsuecnas Teopernueckue OCHOBBI bubmmorexa MUCuC .: I3n-Bo MUCuC, 2014
Hukonaesuu, B1MHKOB | crieKaHUS! TTOPOLIKOB.
Hrops Bukroposuy, KuHerrka criekaHus peaabHbIX
UennokoB Banentun MaTepuaioB: KypcC JIEKIIHA:
CepreeBud, J1p. yue0. mocodue Ui CTy. BY30B,
00y4. o Hamp. 'Metamnyprus'
JI2.18 | Jlonatun Bnanumup IIponeccel noxydeHus OnexTpoHHas OuOIHOTEKA .. [MHCuC], 2017
IOpreBuy, Epemeena MeTaJUIn4ecKuX nopomkos (N
XK. B., [Toroxes 3130): nab. mpakTHKyM
IOpuii Cepreesuu,
[Tauepa E. 1.
J12.19 | Cupotkun Cepreit TexHosOTUsA TUTEHHOTO DneKkTpoHHas OMOIHOTEKA .. [MHCuC], 2019
AleKCaHApOBHY, MIPOM3BOJCTBA. TEXHOIOTHSA
T'opbynos B. A. nuThs B ecyaHbie (opMel (N
2546)
J12.20 | Cepos I'ennamnuit ®duznyecKue OCHOBBI DneKkTpoHHas GHOIHOTEKA .- [MHUCuC], 2018
Bnaguvuposud, MpON3BOJICTBA. Pacuers n
Cunoposa Enena KOHTPOJIb METAJUTyprHYeCKHX
Hukonaesna nipoueccoB (N 2967):
MPAKTUKYM
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3ariaBue Bbubaunoreka W3naTenbcTBO, O
JI3.1 |IManepur Cepreit DU3UKO-XUMUS METAIUIOB U Bbubmmnorexa MUCuC M.: Yueba, 2007

Hukwurosny, CepoB
T'ennagnit
Bnagumuposuu

HEMETAIUITMYECKUX
MaTepuaoB: yued.-MeToI.
rmocooue

6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHUKAIMOHHOIT ceTH « UHTepHET»




OnexTpoHHbIH Kypc B cucteme Canvas "OCHOBBI https://lms.misis.ru/courses/3794
TEXHOJIOTHH MOJTyYeHUs MaTepraioB"
JlaHHBIN Kypc UMEET OTKPBITYIO PETUCTPALIUIO.
o1 CTyI[eHTI)I CMOTYT CaMOCTOSTECIILHO
3apErHCTPUPOBATHCS HA KYPC, UCTIONB3YS CCBUIKY
https://lms.misis.ru/enroll/66GBIK
Ne32 TexHOIOTHS OPOIIKOBBIX MATEPUATIOB U http://elibrary.misis.ru/action.php?
D2 | w3menwii: Kypc JeKnuit kt path_info=ktcore.SecViewPlugin.actions.document&fDocumen
tId=8688

6.3 TlepeueHb NPOrpaMMHOro odecrneyeHust

I1.1 | Win Pro 10 32-bit/64-bit

I1.2 | Microsoft Office

I1.3 LMS Canvas

JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

I1.4 PerUsr

I1.5 |[ESET NOD32 Antivirus

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

N.1 |IlonHOTEKCTOBBIE POCCUMCKIE HAYUHBIE KYPHAJIbI U CTaThU:

N.2 |— Hayunas snexrponnas 6ubmmorexa eLIBRARY https://elibrary.ru/

N.3 |— [odaHOTEKCTOBBIC ACNOBBIC MyOIMKAIIMKA HH(OPMATEHTCTB U Mpecchl o 53 orpacisam https://polpred.com/news
N.4 |HnrOCTpanHbIe 6a3b! maHHEIX (HocTy ¢ IP anpecoB MUCuC):

N.5 |— anaimTryeckas 6a3a (uHmekcsl utupoBanus) Web of Science https://apps.webofknowledge.com

N.6 |— ananutuueckas 6a3a (MHIEKCH HUTUPOBaHMA) Scopus https://www.scopus.com/

.7 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com

N.8 |— HayuHble )XypHaibl u3natenscTBa Elsevier https://www.sciencedirect.com/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasuauenne OcHarenue
JTro6oit Kopryc | YueOHass ayauTopus JUIsI  TPOBEICHUS | KOMIUIEKT y4eOHOH Mebenn 1m0 36 mMecT it o0ydarommxcs,
MynbTiHMeanitHasS 3aHSATUN JCKIMOHHOTO THIA W/WIK [UIA | MyJIbTHMEIUIHOE  00OpyIOBaHHWE, MarHUTHO-MapKepHast
MIPOBEICHHS NPAKTHICCKUX 3aHATHIA: Jocka, pabouee Mecto mpernonasarens, IIKc moctymom k

UTC «Uurepner», DMOC yHuBepcurera 4Yepe3 JUUHBIN
kabuner Ha mmiarpopme LMS Canvas, nIHIIEeH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

Jlro6oit Kopryc | YueOHass ayauTopus UIsI TIPOBEICHUS | KOMIUIEKT y4eOHOH mebenu 1no 36 mecT it o0ydaromumxcs,
MynbTiUMeanitHas 3aHATUN JICKUMOHHOTO THIA W/WIK JUISA | MyJIbTHMEIUIHOE  00OpyJOBaHHE, MarHHUTHO-MapKepHast
MIPOBEICHHS NPAKTHICCKUX 3aHATHH: Jocka, pabouee Mecto mpernonarartens, I[1IKc moctymom k

UTC «Unreprner», DMOC yHuBepcurera 4Yepe3 JUUHBIN
xabuner Ha miaTgopme LMS Canvas, IUIEH3HOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

Yuranpueii 3a11 Ne4 (B) KOMIUIEKT Yy4yeOHOH wmebemn ©Ha 20 pabodnmx MecT,
KOMITBIOTEPBI C TOAKIIOYeHHeM K cetd «VHTepHeT»
JOCTYTIOM B AJIEKTPOHHYIO WHPOPMAITUOHHO-

00pa30BaTEIbHYIO CPely YHHBEPCUTETA

8. METOAUYECKHE YKA3AHUA J1JISA OBYYAIOIIUXCA

JucrunnmHa "OCHOBBI TEXHOJIOTHH TOJTyYeHUSI MaTepHaloB" ABIIETCS 0a30BOH JUIA HOTyUeHUS 3HAHUI B 00JIACTH IPOM3BOACTBA
TPaAUIMOHHBIX U HOBBIX MAaTEPUAJIOB, a TAKXKE TEXHOJIOIMYECKUX MPOIIECCOB U ONEPALUii, TOJrOTOBKH MIPOU3BOJCTBA, KAYeCTBa
HPOAYKTOB, CTAHIAPTU3ALNH U CEPTHHHUKALMN U3AEIUH 1 ITporeccoB. OXBaThIBACT IIUPOKUH CIIEKTP OCHOBHBIX TEXHOJIOTHUECKHX
HPOIIECCOB IIPOM3BOJICTBA U 00pabOTKH MaTepHaIoOB, 000PYI0BaHUE, TEXHOJIOTHUYECKYIO OCHACTKY U MIPUCIOCOOIEHNUS, METOIBI
(hopmoobpa3zoBaHus 1 0OPaOOTKH 3aTOTOBOK JUIS U3TOTOBICHUS AeTalell 3aJaHHOH (OpMBI 1 KauecTna.

JIns Ka4ecTBEHHOTO OCBOEHMS MaTepHana 00y4aroliMCsl pEKOMEHI0BaHO MIPOBOJUTH MOCTOSHHYIO PabOTy 10 U3YUEHHIO
MaTepHaia Ha JIEKI[HOHHBIX U MMPaKTHYECKNUX 3aHATHAX, a TAKKe TPOBOANTH CAMOCTOSATEIBHYTO IOATOTOBKY U ITpopadaThIBaTh
BOIIPOCHI JUI1 CAMOKOHTPOJISL ¥ ITOATOTOBKY K KOHTPOJIBHBIM MEPOIIPUATHUSM.




