MMHUCTEPCTBO HAYKH U BBICIIEI'O ObPASOBAHIA
POCCHUUCKOU OEJEPALINN

denepanbHOE FOCYAAPCTBEHHOE OODKETHOE 00pa30BaTEIbHOE YUPEKACHHE
BBICIIIETO 00pa30BaHuUs
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Hocosa»
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Pabouas mporpamma coctaBieHa Ha ocHoBe @I'T (mpukaz Munobpuayku Poccun ot
20.10.2021 r. Ne 951)

PaGouas mporpamMmma paccMoTpeHa u 0100peHa Ha 3acenaHuu kadeapsl Meraurypruu u
XUMHUYECKUX TEXHOJIOTUHI -

28.01.2026, nporokon Ne 4 v/

3aB. kadenpoii - ' A.C. XapueHko

PaGouas mporpamma o100peHa Meroauueckoi komuccueir UMMuM
05.02.2026 r. mpotoxon Ne 5 e
T P ”

[Ipencenarens ~~ A.C. CaBuHOB
Pabouas mporpamMma cocraBiieHa: : / T
npodeccop kapeapst MuXT, n-p TexH. HAyK LALLQ LD C. K. Cubararymina
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Penenzenrt:
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IOxHo-Ypanbckoro .~ rocyaapCTBEHHOTO YHUBEPCUTETA , I-p TEXH. HayK

. B. Uymanos




JIner aktyaausanum padoyeii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2027 - 2028
y4eOHOM oy Ha 3aceaHuu Kapeapsl MeTalmypriui U XUHMHYECKUX TEXHOJIOTHA

[Iporokom or 20 1. Ne

3aB. kadenpoii A.C. Yapqemco

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2028 - 2029
y49e0HOM roJly Ha 3aceqaHuu Kageapsl MeTauTypriui i XUMUYECKIX TEXHOJIOTHIA

[Iporokom or 20 1. Ne

3aB. kadenpoit A.C.YapquKO

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena uist peanm3armu B 2029 - 2030
y4eOHOM roj1y Ha 3aceaHuu Kageapsl MeTaurypriui 1 XMMUYECKUX TEXHOJIOT U

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C.YapquKo

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2030 - 2031
yueOHOM rojy Ha 3aceqaHuu kKadeapbl MeTamurypruu 1 XuMUYeCKUX TEXHOJIOT UM

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.C.YapquKo




1 Hean ocBOeHMs TMCHUIIIMHBI (MOIYJIfA)

nproOpeTeHne 00yJIaAOIIMMUCS 3HAHUN, YMCHHUI U BJIAJICHUN B COOTBETCTBHH C BHIOM
npo(ecCHOHATBPHON JIEITETPHOCTH B KayecTBE IPENoAaBaTeNs-uCClIeA0BaTeNs: CIOCOOHOCTh
aHAJIM3MPOBATh MOJHBIA TEXHOJOTMYECKUI MK MOTydeHus: 1 00pabotku marepuanos (I[1K-1),
CIOCOOHOCTh aHAJIM3HPOBATH OCHOBHBIE 3aKOHOMEPHOCTH (PAa30BBIX PAaBHOBECHN M KHHETUKHU
IpeBpalieHuii B MHOTOKOMIOHEHTHbIX cuctemax (I1K-3), crmocoOHOCTh MpOEKTHpOBAThH |
OCYILECTBIISATh KOMIUIEKCHBIE MCCIIEI0BAaHUSA, B TOM YHCIIE MEXAUCLUUIIMHAPHBIE, HA OCHOBE
L[EJIOCTHOTO CHCTEMHOTO HAay4yHOTO MHUPOBO33pEHMSI C HMCIOJb30BaHUMEM 3HAaHUU B 00JacTU
uctopuu u punocopun Hayku (YK-2), cornacHo tpeboanusm @PI'OC BO 22.06.01 Texuosoruu
MaTepHuasios.

2 Komnerenuuu odyuarouierocsi, opmupyembie B pe3yJibTaTe 0CBOECHHUS

AUCHUILIMHBI (MOAYJIs1) U IVIAHUPYeMbIe Pe3yJbTaThl 00yUeHHus

B pesynbrare ocBoeHMs IUCHUIUIMHBI (MOIysl) «[IoAr0TOBKA CHIPHEBBIX MaTEpUAIOB K
METaJTypruuecKuM MpoIeccaM ¥ METAJUTypruuecKHe CBOMCTBA ChIPbs» 00y4aromUncs T0JKEH
00JaiaTh CIEeIyIOIKUMHA KOMIIETEHIUSIMU:

KHC-1 CnocobeH aHanu3upoBaTh CYHIECTBYIOIIME TEXHOJOTMHM TOJYYE€HUS METalioB U
CIIJIaBOB

KHC-2 CrnocoGeH WCHonb30BaTh TEOPETHYECKHE 3HAHUS ISl COBEPIICHCTBOBAHUS
CYHIECTBYIOIIUX U pa3pabOTKH HOBBIX MPOIECCOB MOJIYUYEHHUSI METAJJIOB U CILJIABOB




3. CTpyKTYypa, 00bEM H COepKaHNe TUCHUIJIHHBI (MOXYJI51)
OO0mas TpyI0eMKOCTh JUCIHUILIUHBI COCTABIISET 2 3aUETHBIX SIMHUI] /2 aKaJl. 4acoB, B TOM YHCJIC:
— KOHTaKTHas padora — 42 akaJ. 4acos:

— ayauTopHas — 42 akaJl. 4acos;
— BHeayuTopHas — 0 akaj. 4acos;

— camocrosTenbHas pabota — 30 aka. 4acos;

dopma arrecTanyu - 3a4€T

AynuropHast g s
KOHTaKTHas paboTa 3=
o 5 X
& B aKaj. Jacax 5] dopma TEeKyIIero KOHTPOJIs YCIeBaeMOCTH
Pasnen/ tema 3 ( n ) = %‘ P it HTp Y
TUCLUTITAHBI 2 S N
3 g £ MPOMEKYTOYHON aTTECTAIU
Jlex. MpaKT. 3aH. 28
0 &
1.1
1.1 Beenenue. O0beM U cofepikaHue Kypcea.
Cesi3b ¢ apyrumu aucuuroinHamu. OO1mas .
pyT 2 2 VYcTHBI onpoc
XapaKTepUCTHKA CHIPHEBBIX MAaTEPHAIOB U
METaJTYPTUYECKUX CBOICTB CBHIPbS
1.2 TlomroroBka ChHIPBEBBIX MAaTEpUAIIOB
JIpoGsieHueM u HU3MEJIbYCHUEM, 2 2 VYcTHBII onpoc
IPOXOYEHUEM U KiaccuUKaImen
1.3 TlomroroBka ChIPLEBBIX MAaTEPUAIOB
o0oraieHueM, yCpeIHEHHEM, OO0XKHIOM H 2 4 VYcTHBII onpoc
OpUKETUPOBaHHEM
14 [IpouszBoacTBO arjomepara:
(dhopmupoBaHHe u MOJIrOTOBKA 2 4 2 Kontponbehas padora
arJIoMepalOHHON MIUXTHI K CIIEKaHUIO 3
1.5 [TpousBoacTBO arjomepara:
TEXHOJIOTHYECKHIA  MPOLIECC  CIICKaHHS 2 2 4 VYcTHBII onpoc
ariomMepara
1.6 [pousBoacTeo arioMeparta: .
N 2 3 4 VYerHblii onpoc
METaJLTYpTUYECKHe CBOWCTBA ariiomepara
1.7 TIpoW3BOICTBO OKATHILIEH: MONTydeHUE .
P o ¥ 2 4 4 VcrTHbIi onpoc
CBIPBIX OKATBIIIEH
1.8 IpounzBoacTeo OKaTBIIIEH:
TEXHOJIOTHYECKHUI poriecc obxura 5 4 6 VYcTHbIi onpoc
OKaTblIIIeH
1.9 IpounzBoacTeo OKAaTBIIICH: N
P JICTB o 2 6 VcrTHbIi onpoc
METaJLTYPTUUECKHEe CBOWCTBA OKATHILIEH
HUroro mo pazneny 21 21 30
HUroro 3a cemectp 21 21 30 3a4éT
Uroro no pucuurae 21 21 30 3a4er




4 OueHo4HbIe CpPeCTBa s NPOBe/ieHUs TeKyllel U IPOMeKyTOYHO
arTecTaluu
[IpencraBnensl B puiioxeHuu 1.

5 YueOHO-MeTOANYECKOe U HH(POPMAIIUOHHOE o0eclieYeHHe TUCUMILITUHBI (MOIYJIA)

a) OcHOoBHas JUTEpaTypa:

1. Crapoctus, B. U. I'eonorus nosne3npix nckomnaeMoix : yueouuk / B. . Crapoctun, I1.
A. WrnaroB. — MockBa : Axagemuueckuit Ilpoexr, 2020. — 512 c¢. — ISBN
978-5-8291-3018-3. — Tekcrt : anexkrponHsbi // JlaHb : 3IEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/132520

0) JonosiHuTeILHASA JTUTEpPAaTypa:

1. Hukuruna, H. K. PerynmpoBanue Henpomosib3oBaHus B coBpeMeHHOM Poccum :
mono-rpadus / H. K. Hukutuna. — Mocksa . ['opHast kuwmra, 2018. — 432 ¢. — ISBN
978-5-98672-483-6. — Tekcrt : anekrponusIii // JlaHb : 3IEKTPOHHO-OMOIHOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/134949

2. Bouapog, B. A. ®noTannoHHOE 00OTaIeHNE MOJIE3HBIX HCKOMAeMBbIX © yueOHuK / B. A.
Bouapos, B. A. Urnarkuna, T. U. FOmuHa. — Mocksa : 'opHas kaura, 2017. — 837 c. — ISBN
978-5-98672-414-0. — TekcT : anekTpoHHbI#H // JIaHb | 3IeKTPOHHO-ONOIHOTEYHAS CHC-TEMA, —
URL: https://e.lanbook.com/book/111386

3. Apxumnos, I'. 1. MuHepanbHbIe pecypchl TOPHOPYAHOM MPOMBIILIEHHOCTH JambHero
Bocrtoka. O630p COCTOSIHMSI U BO3MOXKHOCTH pa3BUTHs : ydeOHOe mocobue / I'. Y. Apxumos. —
Mocksa : ['opnas kaura, 2011. — 830 c. — ISBN 978-5-98672-267-2. — Tekcr : a1eKTpoH-HbIi
[l JTansb : snexTpoHHO-OMOMHOTEeYHas cuctema. — URL: hitps://e.lanbook.com/book/66423

4. Pomantees, 1O. I1. MeTtamutyprusi TSKEIBIX [[BETHBIX META/LUIOB  ydeOHOE mocobue /
10. TI. PomanteeB, C. B. BbeictpoB. — MockBa : MUCHUC, 2010. — 575 c¢. — ISBN
978-5-87623-173-4. — Tekcrt : anekrpoHuslii // JlaHb : 3IeKTPOHHO-OMOIHOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/117036

B) [Iporpammuoe obecnieuenne u UHTepHeT-pecypcebi:

IIporpammHoe o0ecrieyeHue

HaumenoBanue N
1o No noroBopa Cpok AeicTBUS JTULEH3UN
MS Office 2007 | . 435 o1 17.09.2007 Gecepouro
Professional
7Zip CBOOOJIHO pacIpOCTPAHIEMOE 0ecCpovHO
FAR Manager CBOOOJIHO PAaCIpPOCTPAHIEMOE 06eccpovHO

IIpodeccuonanbHble 0a3bl JAHHBIX U HH(POPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca Ccpuika
IMEKTPORHBIC pecypent dubmmotexi MITTY um. https://host.megaprolib.net/MP0109/Web
I''1. HocoBa
Poccuiicras  Tocynapcsennas  uomiorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
denepanbHOE  TOCYIApPCTBEHHOE  OIOKETHOE
yupexieHue «DenepanbHbIN uactutyt | URL: http://www1.fips.ru/

TPOMBIIUIEHHO# COOCTBEHHOCTHY

HanmonanbHas nHGOpMaMOHHO-aHATUTHYECKAs
cucrema — Poccuiickmii wmHzmexc Haywynoro [URL: https://elibrary.ru/project risc.asp
nutupoBanus (PUHI)
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https://e.lanbook.com/book/117036
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
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IMPUJIOKEHME 1

Y4eOHO-MeTOoAUYECKOE 0O0ecTeYeHHe CAMOCTOATEIbHOH padoThl 00yYaromuXxcs

Ilo JUCHUITIIINHE ((HOI[FOTOBKa CBIPBCBBIX MATCPUATIOB K MCTAJLITYPIUICCKUM IIPpOLECCaM U
METAJUIypTMY4ECKHE CBOMCTBA CBIPbs1» INPEIyCMOTPEHA ayAWTOpHas W BHEAYAUTOpHAas
camocCTOsITeNIbHAs paboTa 00y4aroIuXCsl.

AynuTopHas caMocTosITeTIbHAs padoTa aCIMPAHTOB NPEAIOJIaraeT YCTHBINA OIPOC, peIIeHe
3aja4, JIEMOHCTPUPOBAHHUE IPOIECCOB M SBJICHUN Ha (PU3UYECKUX MOJIENSAX, a TAKXKE 3aIIUTY
PE3YIbTATOB BBINMOJIHCHUA JOMAIIHUX BaILaHI/H\/JI.

BueaynuTtopHas caMocrosATenpHas pa0oTa OOydyaromUXCsl OCYIIECTBISETCS B BUAE
W3YUYEHHs JIUTEPAaTyphl 0 COOTBETCTBYIOIIEMY pa3/ely C TOJATOTOBKOM K YCTHOMY OIIPOCY,
3aI0UTE PE3YJILTATOB BBIIIOJTHCHHUA JOMAIITHHUX 3a1[aH1/1171.

IIpuMepHbIe MPpaKTHYECKHE 3AHATHSA:

. Otienka xene3Hsix pya. OnpenesaeHue cocTaBa MmycTol Moposl U 000TaTUMOCTH PY/IbI.
. Onpenenenne nokasarenei TPOXOUYEHUS U KIacCUUKAIIIH.

. Onpenenenrie nokasareynei kKauecTBa yCpeaHEeHUs

. Onpenenenue nokasaresueil odorameHus Keae3HbIX Pyl

. PacueT cocTaBa IIMXTEI JJIg IPOBEACHUS arjioMepalivi METOJ0OM IMPOCAaCbIBaAHUA.

. Pacuér nmokaszaresneil xoga mporecca arjioMepanuu.

. Pacuér cocraBa armomepara

. PacueT cocTaBa mIMXTHI JIsl TPOU3BOJICTBA OKATHILIEH.

. Pacuér coctaBa okaThIIeH.

O 00 1O\ DN Wi~

Ilepeyennb BONpPOCOB A1 MOATOTOBKH K YCTHOMY ONIPOCY M 3a4eTy:

— CocraB xene30pygHON YaCTH MUXThl COBPEMEHHBIX JIOMEHHBIX MEUECH.

— Omnpenenenue TUMA KEIE3HBIX PYII.

— 3HaveHue coCTaBa IyCTOH NOPOpbl, PU3NYECKOTO COCTOSIHUSI, BOCCTAHOBUMOCTH PY/BI.

—  @Omrochl, UX Pa3HOBUAHOCTU M XapaKTEPUCTHUKA.

— Kpynnoe, cpennee u menkoe npo6dnaeHue. COOTBETCTBYIOIINE arperarsbl.

— I'poxouenue u knaccuduranusi, CriocoObl OCYIIECTBICHHUS.

—  OU3MKO-XMMHYECKHE OCHOBBI 000TaIEHUS JKEIE3HBIX PYI.

— TexHonoruu oboraiieHus XeIe3HbIX PYI.

— IIpoxykTsl u mokazaresu oOOraIieHus.

—  OOxuwur pyn. Buapl o0xura u ux Ha3HaYCHHE.

— TexHonoruu ycpeaHeHUs MaTEPUATIOB U MOKA3aTeNU KaueCTBa yCPETHEHUS.

—  CymHOCTh ¥ cXxeMa arioMepalyy PyIHbIX MaTepruaioB METOJIOM MTPOCACHIBAHUS.

— TennooOMeH u ropeHre TOIUIMBA B CIIEKAEMOM CJIOE.

—  BrnusHue ckopoctu (GuiasTpanuy BO3ayxa U TEII0GU3NYECKUX CBOMCTB IIUXTHI Ha
MIPOLIECCHI TEIJI0O0OMEHA.

— Hcnapenue rurpocKOmMYecKoi BIaru NIMXTHI, Pa3ioKeHUE THAPATOB U 00pa3oBaHKe
30HBI IEPEYBIAKHEHHUSL.

—  Pasnoxxenue kapOOHATOB.

—  Peaknuuu mexay TBepabIMU dazaMu.

—  Juccouumanus OKCUJI0B, IPOLECCH BOCCTAHOBICHUS M OKUCIICHHUS.

— Pasmsaryenue mmxTsl U 00pa3oBaHUe pacIljiaBa.

— MuHnepanoruueckuii COCTaB arjioMepara.

—  YnaneHue BpeIHBIX TPUMECEH MpHU arjioMepaluu.

—  CrnocoObl OLIEeHKH TPOYHOCTH ariioMepara.

—  BrnmsHUE MakpocTpyKTyphl, (ha30BOTO cOCTaBa, pacxo/a TOIUIMBA B IITUXTY U



OCHOBHOCTH €€ Ha IIPOYHOCTh arjioMepara.

— BoccranoBumocTs aromepara.

—  Ilyru noBsllIEHUS IPOYHOCTH aryioMepara.

—  Cnoco0Obl MHTEHCH(DUKALIUY arTIOMEPAIIMOHHOTO TIpOoIlecca.

—  TlomyueHwue ChIpBIX OKaThIMIEH (TEOPETUIECKIE OCHOBBI) U TPEOOBAHUS K HUM.

—  BumsHue conepkaHus BiIary B LIMXTE U IPaHYIIOMETPAYECKOTO COCTaBa €€ Ha
IIPOYHOCTH CBHIPBIX OKATHILICH.

— TexHonorus nonydeHus ChIpbIX OKaThIlIel B 6apabaHHOM OKOMKOBATeEJe.
[IpeumymiecTBa 1 HeAOCTATKU OapaOaHHOTO OKOMKOBATEJIsI.

— TexHonorus noiay4eHus ChIpbIX OKaThIIIEH B TApeIb4aTOM OKOMKOBATEIE.
[IpenmyriecTBa U HEAOCTATKU TAPEIBYATOTO OKOMKOBATEISL.

— IIpoueccel, cnocoOCTBYIOIINE YIPOUHEHUIO OKATHIIIEH MTPH 0OKUTE.

—  OCHOBHBIE arperatsl Jisl OOKHTa.

IIpumepnasi koHTpoOIBLHaAs padoTa (KP)

CrnpoekTupoBaTh M OCYIIECTBUTh KOMIUIEKCHBIE HCCJIEIOBaHHMS, B TOM YHUCIE
MEXIUCIUIIIINHAPHBIC, HA OCHOBE I€JIOCTHOTO CHCTEMHOTO HAy4YHOTO MHPOBO33PEHHUS C
WCTIOJIb30BAHUEM 3HAHHMH B 00JIACTH UCTOPUU U PriiocohUr HAYKH TYTEM BBITTOJTHEHUS 33TaHUS
mo Teme «Pa3paboTka TEXHOJOTUYECKOTO pPEXKHUMa, OOECIEUYHBAIONIETO IOBBIIICHHUE
IMPOU3BOJUTCIIBHOCTU }IOMCHHOI>'I NNeYn YyIYYIICHHUCM  meramayprudeckux cBoiicTBa  cwipbs»  JIJIA
epcoOHU(UIMPOBAHHOTO BapHaHTa YCIOBUN PabOTHI.

CnuCcoK peKOMEHIYEeMbIX HCTOYHUKOB

1. Cwubararymmua C.K., BaranoB A.W., IlpoxopoB WN.E., Maiiopoa T.B. Pacuér
TEeXHUYECKUX TIOKa3aTeaed JIOMEHHON 1uiaBku. Marautoropck: M3a-Bo MarHutoropck. roc.
TexH. yH-Ta uM. [.1. Hocosa, 2011. 72 c.

2. Cubararymmun C.K., Xapuenko A.C. Merauryprudeckue CBOMCTBA KEJIE30PYIHOTO
ChIpbsi: YueOHoe mocobue. Marauroropck: M3a-Bo Marautoropck. roc. TexH. yH-ta uMm. [.H.
Hocoga, 2018. 150 c.



IMPUJIO)KEHUE 2

OIIeHO‘leIe cpeacrea AJisi IpoBEeACHUSA l'[pOMe)KYTO‘{HOﬁ arrecranmu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTreCcranum:

Kon NuaukaTop nocTHKeHUs
OuneHo4HBIE CpeICTBA
HHIMKATOpa KOMIIeTeHIIUH
KHC-2: CnocoGen WCIIOJIB30BATh | [lepeuensy meopemuueckux 60npocos K 3auemy:.
TEOPETUYECKUE 3HAHUA st | 1. CoBpeMeHHbIE TEXHOJIOTMUECKHE MPOIECCHl 32 PYOEXOM B IOJrOTOBKE ChIPHEBBIX MaTEpHUAaJIOB
COBEpIICHCTBOBAHMSA  CYLIECTBYIOIIMX U | METAJUTypru4ecKUM MpoIeccaM Mo UX BUIAM.
pa3paboTKM HOBBIX MpolieccoB mnoaydyeHus | 2. CoBpeMeHHbIE TEXHOJOTHYECKHE MPOIECChl 3a PyOEeKOM B MOATOTOBKE CHIPHEBBIX MAaTepHalIOB
METaJIJIOB U CIIJIaBOB METaJUTypruuecKyuM IMpoleccaM o XMMHYECKOMY COCTaBY.
3. CoBpeMeHHbIE TEXHOJIOTMYECKHE IMPOIECChl 32 PyOek OM B TOJTOTOBKE CHIPbEBBIX MaTEpHUAJIOB
METaJTypruuecKuM Ipoleccam Mo (GU3NKO-MEXaHUUYEeCKUM CBOMCTBAM.
3. CoBpeMeHHbIE TEXHOJIOTMYECKHE IPOIIECChl 32 PyOek OM B MOJTOTOBKE ChIPbEBBIX MaTEpHUAJIOB
METaJUTYprHUECKUM IpoleccaM 1o (pU3NKo-MeXaHMUECKUM CBONCTBAM.
4. CoBpeMeHHbIE TEXHOJOIMUYECKHE MPOLECCHl 32 pyOeXOM B MOATOTOBKE CHIPHEBBIX MaTEpHAIOB

MeTaJUTypruuecKuM IMpoieccaM Mo (GU3NKO-XUMUYECKUM CBONCTBAM.
5. CoBpeMeHHbIE TEXHOJIOTUYECKUE IMPOLIECChl 3a pyOeKOM B MOATOTOBKE CHIPhEBBIX

MaTepHaJloB

MCTAJUTYPTUYCCKUM IIponeccaM 110 CpG,I[HCBEiBCH.IGHHOfI, SKBUBAJICHTHOM 10 IMOBCPXHOCTH KPYIIHOCTH.

6. COBpeMeHHHe TEXHOJIOTHYCCKHE IIPOLECChI 3a py6e>1<0M B IIOAIOTOBKE CBIPHEBEIX
MCTAJUTYPTUYCCKUM IIponeccam 110 ((XOHOHHOﬁ)) IMPOYHOCTH.

7. COBpeMeHHBIe TCXHOJIOTHYCCKHUC ITPOLUCCChI 3a pY6e)KOM B IMOATI'OTOBKC CBIPbCBLIX
MCTAJUTYPTHYCCKUM IIpOoLeccaM I10 ((FOpH‘leI» IMPOYHOCTH.

8. COBpeMeHHHC TCXHOJIOTUYCCKHUC ITPOLCCCHI 3a py6e>1<0M B IOJAIOTOBKE CbIPLCBLIX
MCTAJUTYPTHUYCCKUM IIPpOoLEecCaM 110 IIJIOTHOCTH..

9. COBpeMeHHLIe TCXHOJOTHYCCKHEC ITPOLUCCChI 3a py6e>1<0M B IMOATI'OTOBKEC CBIPbCBLIX
MCTAJUTYPTHYCCKUM IIpOoLeccaM I10 NMOPO3HOCTH.

10. COBpeMeHHLIe TEXHOJIOTUYCCKHUE IPOLCCCHhI 34a py6e>1<0M B MIOATOTOBKC CBIPbCBBIX
MCTAJUTYPTHYCCKUM IIPOLECCaM I10 I'a30IIPOHUITACMOCTH.

11. COBpeMeHHLIe TEXHOJIOTUYCCKHUE IPOLCCChI 3a py6e>1<0M B MMOATOTOBKC CBIPbCBBIX
MCTAJUTYPTHYCCKUM IIPpOLIECCaM II0 YyIIy OTKOCA.

12. COBpeMeHHLIe TCXHOJIOTUYCCKHUEC MNPOLCCCHI 3a pY6e)KOM B MOATOTOBKC CBIPHCBBIX
MCTAJUTYPIUUCCKUM MPOUCCCaM IO YrjlaM BHCITHETO U BHYTPCHHCTO TPCHUSL.

MaTcepuralioB

MarTr€puraioB

MaTcpruaioB

MaTcprajioB

MaTCepHraIOB

MaTCepHraIOB

MaTCpHraIoOB
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HHIMKATOpAa KOMIIeTeHIUH
13. CoBpeMeHHBIE TEXHOJOTUYECKUE MPOIECCHl 3a PyOeKOM B OMPENCICHHUH XHMHYECKOTO COCTaBa
CBIPHEBBIX MATEPHAJIOB
14. CoBpeMeHHBIE TEXHOJIOTUYECKHE MPOLECCHl 32 PYOEKOM B ONPEACICHUN «XOJOIHOW» MPOYHOCTH
arJiomMepara u OKaTbIIIeH
15. CoBpeMeHHBIE TEXHOJOTHYECKHE IMPOIECCHl 32 PYOEKOM B ONPENEICHUU «TOpsSUei» MPOYHOCTH
arJioMepara 1 OKaThIIIEH.
16. CoBpeMeHHbIE TEXHOJIOTUYECKHUE MPOLIECCHI 3a PYOEKOM B POPMYIHPOBAHUU TPEOOBAHUM K KAUYECTBY
arJiomMepara v OKaTbhIlIen
17. CoBpeMeHHbIE TEXHOJOTMYECKHE IIPOLECCHl 3a pyOexkoM B OMNpPENeNIEHHH BOCCTAaHOBHUMOCTH
arJioMepara ¥ OKaThIIIEH.
18. CoBpeMeHHBIEC TEXHOJOTHUECKHE MPOIIECCHI 3a pyOEKOM B ONPEACIICHUH Ha0yXaeMOCTH OKATHIIICH.
19. CoBpeMeHHBIE TEXHOJIOTHYECKHE TIPOIIECCHI 33 PyOEKOM B OTIPEICIICHUH TEMIIEPATYpPHOTO HHTEpBAJIa
pasMsTUeHHsI Py, arjJloMepara ¥ OKaThIIIeH.
20. CoBpeMeHHBIE TEXHOJOTHYECKHE IMPOLECCHl 3a pyOeKOM B OMpPENEICHUU Ta30MpPOHUIIAEMOCTH U
yCaJIKU CJ0sI PH BOCCTAHOBJICHUU.
Ipumepuvie npakmuueckue 3a0aHus:
[IpoBectn 0030p mnuTEparypbl 1O OmeHKE A((OEKTUBHOCTH TEXHOJOTHYECKHX MPOLECCOB TPH
IPOU3BOJICTBE PA3IMYHBIX HIMXTOBBIX MaTepUaIOB METAJUIyprHuecKoro IpPOM3BOJACTBA: arjoMepara,
OKaThbIlIeH, OpUKETOB
CocTaBuTh aHHOTAIIMK T10 BBISIBJIEHHBIM HCTOYHUKAM
BbIsIBUTH KITIOUEBBIE CIOBA B BBISIBICHHBIX HCTOUHUKAX
Pa3paboTtath TecTOBbIE 3a1aHUA I YIIIYOJIEHHOTO N3yueHUsl HauboJjee CylecTBEHHOM nH(popMaluu.
3aoanus na pewenue 3a0au:
[To nmpeacraBneHHOM B 00pa3oBaTEIbHON MOPTANe METOUKE BBIMIOJIHUTD PACUET ONTUMHU3ALIUU
TEXHOJIOTMYECKUX MPOIECCOB MyTEM CHUKEHHSI YIETTbHOTO pacxoa KOKCca YBEIIMYCHUEM COACPKAHUS
JKee3a B IIUXTE JOMEHHOM Meyn. YBeTu4YeHue CoepKaHus kele3a 00ecreunBaeTcs IpUMEHEHHEM
00JIbIIEr0 KOJIMYECTBA OKATHIIIEH COBMECTHO C arJJOMEPATOM.

KHC-1: Cnocoben aHAIM3UPOBATh | [lepeuenvy meopemuueckux 60npocos K 3a4emy:.

CYIIECTBYIONIAE  TEXHOJOTMH  mosyderus | |. OCHOBHBIC MOHATHS M 3aKOHOMEPHOCTH KHHETHKHM NPEBPAIICHHI MHOTOKOMIIOHCHTHBIX CHCTEM B

MCETAJIJIOB U CIIJIaBOB

IMOATOTOBKE ChIPHEBBIX MATCPHUAJIOB K MCTAJUTYPIrHICCKUM IIPOLICCCAM 110 UX BUJIAM.
2. OCHOBHEIE 3aKOHOMCPHOCTHU (baBOBLIX paBHOBCCI/Iﬁ B MHOT'OKOMIIOHCHTHBIX CUCTEMAX IPH MOATOTOBKC
CBIPHCBLIX MATCPHUAJIOB K MCTAJUTYPIHICCKUM IIPOLCCCaM 110 UX BUJIAM.
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3. OCHOBHBIG BaKOHOMepHOCTI/I (1)213OBI)IX paBHOBeCI/IfI B MHOTOKOMITIOHCHTHBIX CUCTEMAX HpI/I IIOATOTOBKE
CBIPBEBBIX MATEPUAIOB K METAJLUTYPTrUYECKUM IIPOIIEcCcCaM M0 XUMUUYECKOMY COCTaBYy.

4. OCHOBHI)IG IIOHSTUS U 3aKOHOMepHOCTI/I KNHCTUKHN HpeBpaHIGHI/If/'I MHOTI'OKOMIIOHCHTHBIX CUCTEM HpI/I
MOATOTOBKE CHIPHEBBIX MATEPUATIOB K METAJUTYPIrUYECKUM IMPOIECCaM M0 XUMUYECKOMY COCTaBY.

5. OCHOBHI)IG 3aKOHOMepHOCTI/I (1)a3OBBIX paBHOBeCI/Iﬁ B MHOTOKOMITIOHCHTHBIX CUCTEMaAX HpI/I IIOATOTOBKE
CI)IpI)eBI)IX MaTCpI/IaJ'IOB K MeTaJ'IJ'IprI/I‘-ICCKI/IM HpOHGCC&M 110 (1)I/I3I/IKO-M€X3HI/III€CKI/IM CBOﬁCTBaM.

6. OCHOBHBIG IIOHATUA U SaKOHOMepHOCTI/I KNHCTUKHN npeBpameHHﬁ MHOTI'OKOMIIOHCHTHBIX CHUCTCM HpI/I
IIOATOTOBKE CBIpbeBBIX MaTepI/IaJ'IOB K MeTaJ'IJ'IprI/I‘IGCKI/IM npoueccaM 110 (1)I/I3I/IKO-MCX3HI/I‘-ICCKI/IM
CBOIICTBaM.

7. OCHOBHBIG SaKOHOMepHOCTI/I Cba?,OBI)IX paBHOBeCI/Iﬁ B MHOTOKOMITIOHCHTHBIX CUCTEMaAX HpI/I IIOArOTOBKE
CI)IpI)eBI)IX MaTepI/IaJ'IOB K MeTaJIJ'IprI/I'-IeCKI/IM npoueccaM 110 (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IM CBOﬁCTBaM.

8. OCHOBHBIC IIOHATUA U SaKOHOMepHOCTI/I KNHCTUKHN HpeBpameHm‘/'I MHOTOKOMIIOHCHTHBIX CUCTEM HpI/I
IIOATOTOBKE CBIpBeBBIX MaTepI/IaJ'IOB K MeTaHHprquCKHM npoueccaM 110 (1)I/ISI/IKO-XI/IMI/I‘—ICCKI/IM
CBOMCTBaM.

9. OcHOBHBIE 3aKOHOMEPHOCTH (Pa30BBIX PAaBHOBECH B MHOTOKOMITOHEHTHBIX CHCTEMaX IIPH IMOITOTOBKE
CBIPBEBBIX MATEPUAJIOB K METALTYPrUYSCKUM TPOIleccaM MO CPEIHEB3BEUICHHON W SKBUBAJECHTHOM TIO
MMOBEPXHOCTH KPYITHOCTH.

10. OcHOBHBIC TIOHATHS U 3aKOHOMEPHOCTH KMHETHUKH MPEBPAICHNI MHOTOKOMIIOHEHTHBIX CUCTEM IPH
IIOJITOTOBKE 10 CPEAHEB3BEIICHHOMN, SJKBUBAJICHTHOM 110 IIOBEPXHOCTH KPYITHOCTH.

11. OcHoOBHBIE 3aKOHOMEPHOCTH (ha30BBIX PABHOBECHM B MHOTOKOMIIOHEHTHBIX CHCTEMax IpHU
MOATOTOBKE ChIPHEBBIX MATEPHAIOB K METAJLUTYPIrHIECKUM ITPOIIECCaM TI0 «XOJIOIHOM MPOYHOCTH.

12. OcHOBHBIE TTOHATHUS U 3aKOHOMEPHOCTU KHUHETHKU MPEBPAIIEHUT MHOTOKOMIIOHEHTHBIX CUCTEM IIPU
IIOJITOTOBKE I10 «XOJIOJHOM» IPOYHOCTH.

13. OcHOBHBIE 3aKOHOMEPHOCTH (ha30BBIX PABHOBECHH B MHOTOKOMIIOHEHTHBIX CHCTEMax IpHU
MOJIFOTOBKE CHIPHEBBIX MAaTEPUAIOB K METAJUIYPIHUECKUM IIPOLIECcCaM IO «ropsueiiy MpoYHOCTH.

14. OcHOBHBIC MTOHATHUS U 3aKOHOMEPHOCTU KHUHETHKU MPEBPAIICHUI MHOTOKOMIIOHEHTHBIX CUCTEM IIPU
MOJITOTOBKE IO «TOPSYC» MPOYHOCTH.

15. OcHoBHBIE 3aKOHOMEPHOCTH (ha30BBIX pPABHOBECH B MHOTOKOMIIOHEHTHBIX CHCTEMax MpH
MOATOTOBKE ChIPHEBBIX MAaTEPUAIOB K METAJNTYPIrHUECKUM MPOIECCaM MO MIIOTHOCTH.

16. OcHOBHBIE TIOHATHS U 3aKOHOMEPHOCTH KMHETUKH MPEBPAIIEHHII MHOTOKOMIIOHEHTHBIX CUCTEM MPH
MOJTOTOBKE IT0 TJIOTHOCTH.

17. OcHoBHBIE 3aKOHOMEPHOCTH (ha30BHIX pPABHOBECHN B MHOTOKOMIIOHEHTHBIX CHCTEMax IMpH
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HOJIFOTOBKE ChIPhEBBIX MAaTEPUAIOB K METAJUIYPIrMUECKUM IIPOLIECcCaM 0 HOPO3HOCTH.
18. OcHOBHBIE MOHATHUS U 3aKOHOMEPHOCTH KMHETUKHU MPEBPAIICHUI MHOTOKOMIIOHEHTHBIX CUCTEM IIPU
HOJFOTOBKE I10 TOPO3HOCTH.

19. OcHoOBHBIE 3aKOHOMEPHOCTH (ha30BBIX PABHOBECHI B MHOTOKOMIIOHEHTHBIX CHCTEMax IIpH
MOATOTOBKE ChIPhEBBIX MAaTEPUATIOB K METAJUTYPTrHYECKUM MPOIIECCaM IO ra30IPOHUIIAEMOCTH.

20. OCHOBHBIE TIOHATHUS U 3aKOHOMEPHOCTH KUHETUKH MPEBPALIEHU MHOTOKOMIIOHEHTHBIX CUCTEM IPU
MOATOTOBKE I10 Ta30IIPOHUIIAEMOCTH.

21. OcHOBHBIE 3aKOHOMEPHOCTH (Da30BBIX pABHOBECHH B MHOTOKOMIIOHEHTHBIX CHCTEMax MpH
MOATOTOBKE CHIPHEBBIX arjoMepara 1 oKaThIIIeH K METalTypruuecKuM IpoLeccam 1o BOCCTAaHOBUMOCTH.
22. OCHOBHBIE TIOHSATHS ¥ 3aKOHOMEPHOCTH KHHETHKH MPEBPAIeHN MHOTOKOMIOHEHTHBIX CUCTEM IIPH
MOATOTOBKE arjioMepara U OKaTbIleld K MeTaLTyprHuyecKuM Mpoleccam Mo BOCCTAHOBUMOCTH.

23. OCHOBHBIE 3aKOHOMEPHOCTH (Da30BBIX pPABHOBECH B MHOTOKOMIIOHEHTHBIX CHCTEMax TIpH
MOATOTOBKE OKATHIMIEH K METAJLTYPTHYECKUM IPOIECCaM 0 YBEIHMUEHUI0 00bEMa IPU BOCCTAHOBIICHUH.
24. OCHOBHBIE MOHATHUS U 3aKOHOMEPHOCTH KMHETUKH MPEBPAIIEHUH MHOTOKOMIIOHEHTHBIX CUCTEM IMPHU
MOATOTOBKE OKAaTHIMIEH K METAJUTYpPrHYeCKUM TpolieccaM Mo YBEIMUYEHUI0 00bEMa IPU BOCCTaHOBJICHUH.
25. OcHOBHbBIE 3aKOHOMEpPHOCTH (ha30BbIX paBHOBECH B MHOTOKOMIIOHEHTHBIX CHCTEMax MpH
MOATOTOBKE arjoMepara 1 OKaThIlIel K METaJUIyprU4eCKUM IpoleccaM M0 TEMIEpaTypHOMY UHTEpBally
pa3Msr4eHus..

26. OcHOBHbBIE MOHATHS U 3aKOHOMEPHOCTH KMHETUKU MPEBPAIIeHNi MHOTOKOMIIOHEHTHBIX CUCTEM MPHU
MOJrOTOBKE arjioMepara v OKaThIlIeH K MEeTalTypruuecKUM MpolieccaM 1Mo TeMIepaTypHOMY HHTEPBATy
pa3Msr4eHus..

27. OcHOBHBIE 3aKOHOMEPHOCTH (Da30BbIX paBHOBECHI B MHOTOKOMIIOHEHTHBIX CHCTEMax MpH
MOJrOTOBKE arjioMepaTa U OKaThIIIeH K METaTypr H4€CKUM MPOLIECcaMm 0 ra30MPOHUIIAEMOCTH U YCaIKe
CJIOSl IPU BOCCTAHOBIICHUH.

28. OCHOBHBIE MOHATHUS U 3aKOHOMEPHOCTH KMHETHKH MPEBPALEHUN MHOTOKOMIIOHEHTHBIX CUCTEM MPHU
MOJrOTOBKE arjoMepaTa U OKaThIIIeH K METaTypr HUeCKUM IPOIeccaM Mo Tra30MPOHUIIAEMOCTH U YCaIKe
CJIOS1 IPU BOCCTAHOBJIEHUH.

Ipumepuvie npaxmuyeckue 3a0aHus:

[IpoBecTr 0030p AUTEPATYPHI IO AHATU3Y OCHOBHBIX 3aKOHOMEPHOCTEN (ha30BBIX PABHOBECHH U
KWHETUKH [TPEBPALICHUI B MHOTOKOMIIOHEHTHBIX CUCTEMAaxX —arjoMepara U OKaTbILIeH

IIpoBecTr 0030p AUTEPATYPHI O OLIEHKE BIMSAHUS PA3IUYHBIX (PAKTOPOB Ha MPOIIECCHI B
MHOTOKOMIIOHEHTHBIX CHCTEMAx arjioMepara U OKaThIIIEH.
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[IpoBectr 0030p IUTEPATYPHI IO TPOTHOZUPOBAHHIO PE3YIILTATOB MPOIIECCOB B MHOTOKOMITOHEHTHBIX
CUCTEMax arjioMepara v OKaThIIIeH

CocTaBUTh AHHOTAIIMH I10 BBISIBJICHHBIM UCTOYHUKAM.

BEISIBHTH KITIOUEBBIC CTIOBA B BBISBICHHBIX HCTOYHUKAX.

PazpaboTate TecToBBIE 3a0aHUS A1 YIIYOJIEHHOTO N3YUeHHUsT HanboJiee CyleCTBeHHON HH(POPMAIIHH.
3aoanus na pewenue 3a0au:

[IposiBUTH HABBIKM MAaTEMaTHYECKOTO OIMCAHUS IPOIECCOB B MHOTOKOMIIOHCHTHBIX CHCTEMax C
MIPUBJICUCHUEM METOJMKH, MPEJICTABICHHONH B 00pa30oBaTeIbHOM TMoOpTaie. BBIMOIHUTE pacu€T pocra
MIPOU3BOIUTEIIFHOCTH JOMEHHOW TICUM MPU CHWKCHUU COJCPKAHUS MEJIOYH B ChIPhEBBIX MaTepHaIaXx.
YMeHBIIICHHE COJIePKaHUS MEJIOYH 00ECIIeYrBACTCS MPUMEHEHHEM OOJIBIIET0 KOJUYEeCTBA OKATHIIICH
COBMECTHO C ariomeparoM. Ilo pesympTaram pacdéra NpEACTaBUTHh aHAIHM3 OIICHKH IPOIIECCOB B
MHOTOKOMIIOHEHTHBIX CHCTEMaX.




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTrecranuu, InorKa3atTe/ii H KpPUTEPUH
OICHUBaAHUA:

[Tpomexxyrounas arrectauus 1o auciuiuinHe «I[loAroToBKa ChIpbEeBBIX MATEPHAIOB K
METAJLUIYPrUYecKHM MpoleccaM W MeTA/UIYyPrHYecKHe CBOMCTBA ChIPbSI» BKIOYACT
TEOPETUYECKUE BOIPOCHI, IO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOEHUS O0yUarOIIMMUCS 3HAHUM, U
MPAaKTUYECKUE 3a/aHUs, BBIABIIONIME CTENEHb CPOPMHPOBAHHOCTH YMEHHH W BIAJCHUH,
MIPOBOIUTCS B popMe 3adera.

3auer 10 [[aHHOﬁ JUCHUIINIMHE ITPOBOAWUTCA B BUAC CO6€C€[[OB21HI/I$I B paMKax TCOPECTHUYCCKUX
BOITPOCOB, BBIHOCHMBIX Ha 3a4€T I/I/I/IJII/I PEIICHHU A MIPAKTUYCCKUX 3aIIaHPII>i.

Ilokazamenu u Kpumepuu oyeHueanus 3auema:

— Ha OLEHKY 3a4meHo — aclUpaHT II0Ka3blBa€T BBICOKMH ypOBEHb CGHOPMUPOBAHHOCTH
KOMIIETEHIIUH, T.e. MPOYHO YCBOWJ MPETyCMOTPEHHBIM NMPOrpaMMHBINA MaTepuai, NMpPaBUIIbHO,
apryMEHTHPOBAHO OTBETWJI Ha BCE BOMNPOCHI, C MPUBEIECHUEM IMPUMEPOB, MOKa3al TIyOOKHE
CHUCTEMAaTHU3UPOBAaHHBIEC 3HAHUS, BIaJIEET IPUEMAMH PacCyKJIE€HUS U COMOCTaBIsET MaTepuan u3
Pa3HbIX UICTOYHHUKOB (TEOPUIO CBSA3BIBAET C MPAKTUKOM, APYTUMHU TEMaMU JAHHOTO Kypca, JPYTrux
M3y4aeMbIX MIPEIMETOB), a TakkKe 0e3 OMMOOK BBIMOIHUI MPAKTUYECKOE 3a/laHuUE;

— Ha OLEHKY He3aumeno — pPe3ynbTaT OOydeHHs HE JOCTHTHYT, OOYYaroUIMICS HE MOXKET
M0Ka3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEACHUS U 00bICHEHUS HH(POPMAILIUY, HE MOXKET MOKa3aTh
MHTEJJIEKTyaJIbHbI€ HaBBIKU PELIEHUs IPOCTHIX 3a/1a4.
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