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Pacnpeueneﬂne YacoB JUCHMIIJIMHBI MO CeMeCcTpaM

Cemectp
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Cawm. pabota 121 121 | 121 121
Yacel Ha KOHTPOJIb 27 27 27 27
HUroro 180 180 | 180 180




IIporpammy cocraBui(u):

K.2.H. [Joyenm Yepemucun A.A.

Paboyas mporpaMma AUCIUIUTHHBL

MeToabl (l)I/Bl/lKO'Xl/IMI/l'{eCKI/lX HuccJaea0BaAHUI METANTYPIru4eCKUX CUCTEM

paspaborana B coorBercTBuu ¢ ®I'OC:

DegepanbHbIil FOCYIAPCTBEHHbIH 00pa30BaTEbHbIN CTAHIAPT BBICIIETO 00Pa30BaHMUs - MArKCTPATypa M0 HAPABICHUIO MOATOTOBKU
22.04.02 Meramunyprus (npuka3z MunoOpHayku Poccun ot 24.04.2018 1. Ne 308)

COCTaBJICHA HA OCHOBAHUU y‘ICGHOFO IJ1aHa:
HanpaBneHI/Ie IOATOTOBKHM: MeTaJ'IJ'IprI/ISI

YTBEPKJIEHHOTO y4€HBIM coBeToM By3a oT 01.01.2025 npotoxos Ne 00-00.

Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

MeTatypruu, MalidH 1 000py/10BaHUsI

IIporoxomn ot 07.05.2025r. Ne 2
Cpok paeiicTBust nporpaMmsl: 2025-2027 yu.r.
3aB. kadenpoii k.T.H., noueHT JI.B. KpynHos



Busuposanue PIL/I nist ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

K.T.H., 1oueHT JI.B. Kpynunos 2026r.

Pabouas mporpamma nepecMoTpeHa, 00CyKaeHa 1 0100peHa Jis
ucnoyiHeHus B 2026-2027 yaeOHOM roay Ha 3acegaHuu Kadeapsl
MeTanyprum, MaliuH U 000py10BaHUs

IIporokom ot __ 2026 r. Ne
3aB. kadenpoii k.T.H., noueHT JI.B. KpynHos

Buzuposanue PIIJ] nis ucnoiHeHusi B ouepeHoM yueOHOM roay

K.T.H., JoueHTt JI.B. KpymHos 2027 r.

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa Jis
ucnoyiHeHus B 2027-2028 yueOHOM roay Ha 3acegaHuu Kadeapsl
MeTatypruu, MalldH ¥ 000py/10BaHUsI

[Iporokomor 2027r. Ne
3aB. xadenpoii k.1.H., fouent JI.B. Kpynnos



1. HIEJIX OCBOEHUA JTUCHUTIINHBI

11

Llenpro yueOHON AUCUUILIMHEI ABISAETCS GOPMUPOBAHUE Y MATUCTPAHTOB CUCTEMAaTH3UPOBAHHBIX 3HAHUH 00 OCHOBHBIX
METOAaX TEPMOJUHAMHYECKOTO ¥ KHHETHYECKOT0 aHAJIN3a B PAaBHOBECHBIX M HEPABHOBECHBIX YCIOBUSIX.

1.2

OCHOBHBIMH 33J1a4aMU SIBIITFOTCS: OI[CHKA PCaJIbHBIX METAJUTYPTHICCKHUX ITPOLECCOB; 00 QJICKTPOXUMHUYECKHUX OCHOBAX
MCETAJLUTYPIrUI€CKOIro MpoOrn3BOACTBA; O ABJICHHUAX, JICKAIIUX B OCHOBE IIPOLECCOB SKCTPAKIIMOHHOTI'O BBIJACIICHHUS BEUICCTB.

13

1.4

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |E1.B.ZIB.03

2.1

TpeGoBaHus K NpeABAPHUTEIbHON NOAT0TOBKe 00y4aloIlerocs:

211

Mertamtypruueckue nedu

212

PacueTnt METAJLTYPIruiCCKUX MPOUECCCOB

213

COBpeMeHHBIe HpO6J’IeMBI MCTAJITYPIruu U MAaTCPHUATIOBECACHU S

214

Meramrypruueckue neuu

2.15

Pacuetsl METAJUTYPIruiCeCKUX MPOUCCCOB

2.1.6

CoBpeMeHHBIE TPOOIEMBI METAILTYPTHH U MaTePHAIOBEACHHS

2.2

JMCIMIUIMHBI M PAKTHKH, /ISl KOTOPBIX OCBOEHHE JAHHOM TUCHMIITHHBI (MOXYJIsI) HEOOXOIHMO KaK
npeAlIecTBYIOLIee:

221

HOZ[FOTOBKa K IIpoueaype 3allluThI U 3alllUTa BLIHyCKHOfI KBaHH(l)HKaHHOHHOfI pa60TI>I

222

HOZ[FOTOBKa K I[Ipoueaype 3alluThl U 3alllUTa BLIHchHOfI KBaHH(l)PIKaHPIOHHOIZ pa60T1>1

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJIMHBI

(MOZYJIS)

IIK-3: cioco0eH aHAIN3MPOBATH U3MEHEHUsI MoKa3aTeslell mpolecca NMPOM3BOICTBA BETHBIX METAJIJIOB U CIJIABOB

IIK-3.1: YuuTbiBaeT pU3NKO-XUMHYECKYIO CYIIHOCTH MaTepHaJia B MPOM3BOICTBEHHBIX Mpoleccax

4. CTPYKTYPA U COEP’KAHHUE JUCIUAIIIMHBI (MOLY.JIST)

Kon HaumenoBanue pa3nenoB u TeM /Buj | Cemectp / | UacoB | Komneren- | Jlutepatypa | Uurte | Ipumeuanne
3aHATUSA 3aHATUA/ Kvpe 1001 DAKT.
Pazgen 1. Cemectp 2
1.1 CTpyKTypa U coliepaHue Kypca. 4 2 MK-3.1  [JIt.1Ji.2Ji3f 0
IMpeamet Gpu3nuecKoll XMMUH U €€ CBSI3b JI1.4J712.1 J12.2
¢ npyrumu Haykamu. /Jlex/ 219253 54
35
1.2 PacTBOpUMOCTB NpH NMOBBIIEHHBIX 4 2 IK-3.1 JI1.2J11.3 0
Temneparypax /JIex/ JI1.4J12.2
3512233 54
35
1.3 PacTBOpUMOCTB NpH MOBBIIIEHHBIX 4 13 IK-3.1 JI1.2J11.3 0
temneparypax /Cp/ JI1.4J12.2
3512233 54
35
14 PactBopuMocTh razos /Jlex/ 4 3 IIK-3.1 JI1.2 J11.3 0
J11.4J712.2
0122 33 54
35
15 PactBopumMocTs razos /I1p/ 4 2 IK-3.1 JI1.2J11.3 0
JI1.4J12.2
0122 33 54
35
1.6 PactBopumocTb razos /Cp/ 4 14 IK-3.1 JI1.2J11.3 0
JI1.4J12.2
012233 54
35




1.7 OCHOBHBIE TTOJIOKEHHUS XUMUYECKOH 3 MK-3.1 J1.2J11.3 0
KMHETHKH, XHMHYeCKoe paBHOBecue /JIex/ J11.4J12.2
31 52 33 54
25
1.8 OCHOBHBIE TTOJIOKEHHUS XUMUYECKOH 4 MK-3.1 JI1.2J11.3 0
KHHETHKH, XuMH4Yeckoe paBHoBecue /TIp/ JI1.4J12.2
31 52 33 54
25
1.9 OCHOBHBIE TTOJIOKEHHUS XUMUYECKOH 26 IK-3.1 JI1.2J11.3 0
KMHETHKH, XUMH4Yeckoe paBHoBecue /Cp/ J11.4J12.2
31 52 33 B4
25
1.10 TepmonuHamuka Mex(da3HbIX IEPEX0JI0B 4 IK-3.1 J1.1J11.2 0
Mp/ JI1.4J12.3
31 52 33 B4
25
111 TepmonuHamuka Mex(a3HbIX IEPEX0JI0B 20 IK-3.1 J1.1J11.2 0
/Cp/ JI1.4J12.3
31 52 33 B4
25
1.12 I'mppomerauryprust HUKeIs U KoOasibTa 3 IK-3.1 JI1.1J11.2 0
/JTex/ J11.4J12.3
31 52 33 B4
25
1.13 I'mppomerauryprust HUKeNIa ¥ KoOalbTa 16 MK-3.1  [JI1.1JI1.2J12.3 0
/Cp/ 21323354
25
1.14 MexaHU3MbI ¥ KHHETHKa XUMHYECKUX 4 MK-3.1  |[JI1.2J12.1 J12.4 0
peaxuuii /TIp/ 2105233 54
25
1.15 MexaHU3MbI ¥ KHHETHKA XUMHYECKUX 16 MK-3.1  [JI1.2J12.1 J12.4 0
peaxuuii /Cp/ 2105233 54
25
1.16 ABTOKIIaBHOE OcaxkaeHue /JIex/ 3 MK-3.1 J1.2J712.1 0
31 52 33 B4
25
1.17 ABroknaBHoe ocaxaenue /I1p/ 2 TK-3.1 JI1.2J12.1 0
31 52 33 B4
25
1.18 ABToxsaBHOE ocaxkaeHue /Cp/ 16 IK-3.1 J1.2J12.1 0
21323354
25

5. ®OHJ1 OHEHOYHBIX CPEACTB

®OC pacnonoxer B pasaeine «CeeneHust 00 00pa3oBaTenbHON opranu3anuuy nojapasnei «O6pasoBanuey oduipansHoro cairta 3['Y
http://polaruniversity.ru/sveden/education/eduop/

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECHHEYEHUE JTUCHHUIIJIMHBI (MOLY JISA)

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTOpBI, COCTaBUTEIH 3arnasue, pa3MelieHue WznarensctBo, ron | Konny-Bo
JI1.1 |Koposun H. B. OOmast XuMusL: y4eOHUK JUIs BY30B M.: Bercu. k., 3
2009
JI1.2 |Haboituenko C. C. [ 1 |ABTOKIaBHas rHIPOMETAILTYPrusl IBETHbIX MeTaios: B 3-x T.  |ExarepunOypr: 6
ap.] YI'TY-VIIN, 2009
JI1.3  |T'nmunka H. JI. OO6mias xumus: yued. nocodue 1 By30B M.: Knopyc, 2010 30




ABTOpBI, COCTABUTEIH 3arnaBue, pa3MeleHue W3znarenbcTBo, rox | Kominy-Bo
JI1.4 |bokmreiin b. C., dusnyeckas XUMUS: TEPMOIMHAMUKA ¥ KUHETHKA , 2012 0

Mengenes M. U., http://e.lanbook.com/books/element.php?pll_id=47443

IToxsucues 0. B.

6.1.2. JlononHuTeIbHAS JUTEPATYpPa

ABTODBI, COCTaBUTEIHN 3ariaBue, pa3MenieHne WznarenscTBo, rox | Komnua-Bo
JI2.1 |Hocoga O.B. dusnyeckas xuMus. XUMHYECKas KWHETHKa: Y4el. mocodue Hopwuisck, 1999 29
JI2.2  |Coct. H.M. Bapos, Kpatkuii cipaBOUHUK (PU3UKO-XUMHYECKUX BEIMUUH JL.: Xumus, 1974 4

O.U. Kgsr, E.A.

Iloaropnas wu ap.;

[ox pen. K.IL.

Murenko, A.A.

Pasnens
J12.3  |Kynpsimos U.B., COOpHHK PUMEPOB U 3a/1a4 10 (HU3UUECKON XUMHH: M.: Beicul. mik., 98

Kapernukos I'.C. yue0.1mocobue I XUM.-TEXHOJ. CIIell. By30B 1991
J12.4 |Crpombepr AT, dusnyeckas XUMUS: YI€OHUK JJIST XUM.-TEXHOJL. CIICI]. BY30B M.: Beicul. mik., 44

Cemuenxo JI.IT. 1988

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"

D1  [Onexrponnsiii katamor 3I'Y  http://biblio.norvuz.ru

92  [Onexrponno-6ubnmnoreynas cucrema «JIAHb»  e.lanbook.com

33  |OnekrpoHHO-O0ubNMOTeuHas cuctema [IPRbooks  https://iprbooks.ru/

D4 |DnexTponHO-0MOMHOTEYHAs cucTema «FOpaiit»  www.biblio-online.ru

D5  |[Onexrponnas OubmMoTeka TexHuueckoro By3a («KoHcynpTar crymentay)  www.studentlibrary.ru

6.3.1 Ilepeyenb MporpaMMHOro odecrnevyeHust

6.3.1.1|{MS Windows 7 (Homep nunenszun 62693665 ot 19.11.2013)

6.3.1.2|MS Office Standard 2013 (Homep nutienzun 62693665 ot 19.11.2013)

6.3.1.3|MS Office Standard 2007 (Homep nutienszun 62693665 ot 19.11.2013)

6.3.1.4|MS Windows XP (Homep sunensuu 62693665 ot 19.11.2013)

6.3.1.5|ABBYY FineReader 10 (Homep munensuu 94965 ot 25.08.2010)

6.3.2 Ilepeyenb nHGOPMAIUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|OnexTponHas OubmroTeuHast cucrema www.iprbookshop.ru;

6.3.2.2|9Bb 3Ty

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1|Ayn. 221 - ayautopus 1uis IPOBEACHUS JIEKIIHOHHBIX, IPAKTHUECKUX, CEMUHAPCKUX, JA0OPATOPHBIX 3aHATUII (II0CaTOUHBIX
mect - 17)

7.2|9Banomerp, OrOpeTKa, CYIIHIBHBIN miKad, XMMUUecKas mocyna

7.3|Ayn. 234 - aynuTopus Ui IPOBEICHUS JIEKIHOHHBIX, IIPAKTHYECKUX, CEMHHAPCKHX, JTJAOOPATOPHBIX, MHTEPAKTUBHBIX
3aHATUN (MyTbTUMEIUAHBIHN Kiacc) (MOCaTOUHBIX MecT - 14)

7.4[1 HoyTOyK (Intel Pentium B950 2.10GHz, 3I'6 O3Y, HDD 300 I'6), npoextop Epson EB-485wi

7.5|Cymnnphbiii mkad — 1 wr., TurpoBaneHas — ycraHoBka — 4 wr.; Konopumerp gorosnekrpudeckuit KOK — 2 mit.;
pH-metp — 1 mt., nonomep M -160M — 1 mT.; TepMocTar -2 IIT.; MATHUTHAS MEIIaaKa — 2 LIT., BCTPSIXUBATENb — 2 IIT.;
Tepmobiok I13-4020 — 1 mrt.; KomrutekcHast naboparopHas ycraHoBka YOJIDMY (Diasel) — 1 wt.; KomOunupoBanHas
yCTaHOBKa 00paTHOTroO ocMoca — 1 miT.

8. METOANYECKHUE YKA3AHUA AJI1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOLY JIs)

JIns ycnenrHoro ocBoeHHs yueOHOTo MaTepHaia CTyICHTY HeOOXOAUMO SICHO MIOHUMATh 3HAYMMOCTh M MECTO TUCHHUIUIMHBI B €T0
npohecCHOHATEHOH ITOrOTOBKE M aKTHBHO YJacTBOBATh BO BCEX BUAaX ydeOHOro mporecca. [To qucnumimae yaeOHBIM IIIaHOM
[IPeAyCMOTPEHA KOHTAKTHAS M CAMOCTOSITeNbHas paboTa o0ydJaromerocs.

KonrakrHast paboTa BKJIIOYAET JIEKIMOHHBIE, IPAKTHYECKHE U JabOpaTOpHbIE 3aHATHSI, KOJUIEKTUBHbIC U HHANBHyalbHbIC
KOHCYJIbTallUuH.

Ha neKIoHHBIX 3aHATHSIX HE0OX0ANMO BHUMATEIBHO CIYIIATh PEMoiaBaTes, HOAPOOHO 1 aKKypaTHO BECTU KOHCIIEKT, KOTOPBIi
JIOHOJIHSIETCS U KOPPEKTUPYETCS B IIPOLIECCE CAMOCTOATENbHOI popaboTky Marepuana. [IpakTudeckue 3aHATHS IPEyCMOTPEHBL JUIs
(GbopMupOBaHMS YMEHHH M HABBIKOB IPUMEHEHUS TEOPHUH Ha MIPAKTHUKE JUIS PEICHUS IPO(GECCHOHANBHBIX 3a1ad.

[epen 1abopaTOpHBIM 3aHATHEM CTYICHTY HEOOXOMMO MPOPadOTATh NPEABIIYLIHIA TEOPETHUECKHN KypPC, UCTIONB3YS KOHCIIEKT
JIEKIUH ¥ PEKOMEHIyEMYIO JIUTEPATYPY, a TAKKE O3HAKOMUTHCS C XOJIOM paOdOThl B COOTBETCTBUH C HCTOYHUKAMHU.




Ha npakTudeckux 3aHATHAX CTYIEHTaMH BBITIOJIHATCS TEMATUYECKUE U pacueTHbIE 3aJjaHus 110 TeMaM Kypca. CTyieHTy Heo0X01uMOo
AKTHBHO Y4acTBOBAaTh B y4eOHOM IIpoliecce, IPH HeOOXOJUMOCTH 3a1aBaTh BOIIPOCHI IIPEIOAABATEIIO.

Texymuii KOHTPOJIb MPOBOJUTCS B BUIE: 3aIIUTHI MPAKTUYECKUX 3aJaHUH H OTYETOB I10 JTaOOpaTOpHBIM paboTam.

JInist peanu3aii caMOCTOATEIbHOM pabOThI CO3/IaHbI CIICAYIONINE YCIOBUS U MPEANOCHUTKH:

1. cTyzneHTh obecnieueHbl HHOPMALIMOHHBIMU pecypcamu B Oubdmuoteke 3I'Y (yyeOHMKaMU, Y4eOHBIMU TTOCOOUSIMHU, OAaHKOM
WHIUBUAYaJIbHBIX 38/TaHHN);

2. cTyeHTHI obecnieueHbl HH)OPMAIIMOHHBIMU pecypcamMH B JIOKabHOM ceTd 3IY (B 3JIeKTPOHHOM BHJIE BHICTABICHO METOANYECKOE
obecrieyeHne IUCIUILTUHEI);

3. OpraHU30BaHBI €KEHEIENIbHbIE KOHCYIIBTALIH.

IMpomesxyTouHas aTTecTanys 1Mo JucHuIuinHe. [1oaroToBka K MpoOMeKyTOYHOH aTTeCTallny BKII0YaeT MpopaboTKy TEOPETHIECKOTO
MaTepHaja, OTBEThl Ha KOHTPOJIbHBIE BOIPOCHL. BOmpockl, BO3HHKaIOIIKE BO BpeMs ITOATOTOBKH, MOXKHO BBISICHUTH BO BpeMs
KOHCYJIbTalluH.

JIns mosmydeHust omycKa CTyIeHT JOJDKEH BBIOJIHUTh, OQOPMHUTH U CAATh BCE BUJIBI padOT, IPEeyCMOTPEHHBIE TEMAaTHYECKUM
IUIAHOM y4e0HOH MPOrpaMMBbl JUCIUILINHEL.

Jlormyck BBICTABIISIETCS TOJIBKO B CIIydae MOJIOKUTEIHLHON aTTeCTallly 10 BCeM KOHTPOJIBHBIM TOUKaM U ITOCJIE BHIIIOTHEHUS CTYACHTOM
BCEX BUJIOB CAMOCTOSTEIILHON U ayJJUTOPHON pabOoTHI.




