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3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOECHUS TN CUMILTUHBI (MOAYJI51)

npuodpeTeHrne 00yJaroNMMHUCs 3HAHUN, YMEHUN U BJIQJCHUN B COOTBETCTBUU C BUIIOM
npoeCCHOHATILHON JIEATETPHOCTH B KadeCTBE IPEIOAaBaTelsi-ucCaeIoBaTess: ClIOCOOHOCTh
AQHAJIM3UPOBATH MMOJIHBIA TEXHOJIOTHUSCKHUIA UK MOJydeHus: U 00pabotku matepuanon (ITK-1),
CIIOCOOHOCTh aHAM3MPOBATh OCHOBHBIC 3aKOHOMEPHOCTH (Da30BBIX PAaBHOBECHH M KUHETUKHU
npeBpaiieHiii B MHOTOKOMIOHEHTHBIX cuctemax (I1K-3), crmocoGHOCTh MpOeKTHpOBaTh U
OCYIIECTBIISATh KOMIUIEKCHBIE HMCCIIEIOBAHUS, B TOM YHUCJIE€ MEXJIUCUUILUIMHAPHBIC, HA OCHOBE
[EJIOCTHOTO CHCTEMHOTO HAy4YHOTO MHUPOBO33PEHHUSI C HCIOJIb30BAaHHEM 3HAHUN B 001acTu
ucropuu u punocopun Hayku (YK-2), cornmacuo tpedosanusim @I'OC BO 22.06.01 TexHosoruu
MaTepuasoB.

2 KomnereHuuu ody4yarouerocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUA

AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesynbrare ocBoenust qucuuiuinHbl (Moayiist) «I1oaroroBka ChIpbeBBIX MATEPUATIOB K
METAJTyPrUYeCKUM MpoIieccaM U METALTyPrUYeCKrUe CBOMCTBA ChIPbs» 00YyJaroluiics JOKeH
06HaILaTB CJICOAYIOIIUMHU KOMIICTCHIUAMMU:

KHC-1 Cnocoben AHAIIM3UPOBATH CYHICCTBYOIHUEC TEXHOJIOTHUH ITOJYUCHUA METAJIJIOB U CIIJIaBOB

KHC-2 CnocoGeH wHCHoib30BaTh TEOPETUYECKHE 3HAHUS ISl COBEPIICHCTBOBAHUS
CYIIECTBYIOIIMX M pa3paOdOTKH HOBBIX IPOIIECCOB IOJIYYSHHUS] METAJIOB M CIUIABOB




3. CTpyKTypa, 00bEM U coJep:kaHue TUCHUIIMHBI (MOIYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIECT 2 3a4€THBIX €IUWHUIl /2 aKaj. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 42 akaJl. 4acoB:

— aynutopHas — 42 akaJ. 4acoB;

— BHCAyJUTOPHAA — 0 aKall. 4acoB,

— caMocTosTenbHas padora — 30 akaj. 4acos;

dDopMa arrecraluu - 3a4cT

AynutopHas
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1.1 Bsenmenue. OO0beM H cojaepkaHHE
Kypca. CBSI3b C APYTUMH JHCLHIUTIHAMHE.
OOmas  XapakTepUCTHKAa  CBHIPHEBBIX 2 2 VYcerHbli onpoc
MarepuaIoB u METAJUTYPIHIECKHX
CBOWCTB CBIPbsI
1.2 TloarotoBka CHIPHEBBIX MaTEPHAJIOB
JIpoOiieHueM u U3MENIbYECHUEM, 2 2 VYcerHbli onpoc
TPOXOUCHHEM U KJIaccHUpHKaImeit
1.3 IToaroroBka CHIPHEBBIX MaTepUalOB
oboralieHneM, ycpeIHeHueM, 00KHTOM 1 2 4 YcerHblil onpoc
OpHKETHPOBAaHUEM
1.4 IIpoussoacreo arjomepara:
(dhopmupoBaHue u MOJIrOTOBKA 2 4 2 Konrponbhas pabora
arJIOMEepPAaIMOHHOHN IUXTHI K CIIEKAaHUIO 3
15 IIpoussoacreo arjomepara:
TEXHOJOTMYECKUN Tpolecc CHeKaHHs 2 2 4 YcTHBI onpoc
arjoMepara
1.6 IIpousBoncTBo arjomepara: .
P A . P 2 3 4 VYcTHBIHA ompoc
METaJUTypTUUeCcKHe CBOMCTBA arjioMepara
1.7 [IpousBoacTeo OKAaTBIIIEH: .
p ut . 2 4 4 VYerHbiii onpoc
HOJIyYEHUE CBHIPBIX OKATHIIIEH
1.8 IIpouzBoacTeo OKATBIILICH:
TEeXHOJIOTHYECKUH  mporecc  oOXura 5 4 6 YcrHblil onpoc
OKaTBIIIEH
19 [IpowusBoacTso OKAaTBIIICH: .
P AICTBO . 2 6 VYerHslii onpoc
METaJLTYPTUUECKHE CBOMCTBA OKATHIIIEH
Wroro no pazaeny 21 21 30
Hroro 3a cemectp 21 21 30 3a4€T
Wroro no pucuuninne 21 21 30 3a4yeT




4 OueHoOYHBIE CpeaCTBAa AJIsl HIPOBeeHNs TeKyllell 1 IPOMeKyTOYHOM
aTTecTaluu
[IpencraBiensl B npuiioxeHuu 1.

5 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE 00eceyeHue JUCHUIIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Crapoctun, B. . ['eonorus mone3nsix uckonaemsix : yaeonuk / B. . Crapoctum, I1.
A. UrnaroB. — Mocksa : Akagemudeckuii [Ipoekr, 2020. — 512 ¢. — ISBN 978-5-8291-3018-3.
— Tekcr : oanekrponnsid // JlaHb : 2neKTpoHHO-OMOIMoTewyHass cucrema. — URL:
https://e.lanbook.com/book/132520

0) lonoiHuTeILHAS JTUTEPaTypa:

1. Huxutuna, H. K. PerynupoBanue Henpomnoas30BaHus B COBpeMeHHoM Poccuu | MoHO-
rpadus / H. K. Hukutuna. — Mocksa : ['opHast kaura, 2018. — 432 c. — ISBN 978-5-98672-483-
6. — Tekcr : osmektpoHHbli // JlaHb : 37eKTpoHHO-OMOIMOTeYHass cuctema. — URL:
https://e.lanbook.com/book/134949

2. bouapos, B. A. ®notaiinonHoe 000raIieH|e MOJIE3HbIX UCKOaeMbIX : yueOHHK / B. A.
bouapos, B. A. Urnatkuna, T. . FOmmnra. — Mocksa : ['opras kuaura, 2017. — 837 ¢. — ISBN
978-5-98672-414-0. — Tekcr : aaekTpoHHbIi // JIaHb : 31eKTpOHHO-OHMOIMOTEYHAs CUC-TEMA. —
URL: https://e.lanbook.com/book/111386

3. Apxunos, I'. 1. MunepanbHble pecypchl TOPHOPYAHON MPOMBILIUIEHHOCTH JlanbHero
Bocroka. O030p COCTOSIHUSI U BO3MOXKHOCTH pa3BUTHUs : yueOHoe nocobue / I'. Y. Apxumos. —
Mocksa : I'opnas kaura, 2011, — 830 ¢. — ISBN 978-5-98672-267-2. — TekcT : 37eKTpOH-HBIN
I/ JTans : snekrponHo-6ubmoreunas cucrema. — URL: https://e.lanbook.com/book/66423

4. Pomantees, 1O. I1. MeTtautyprus TSOKEINbIX [IBETHBIX METAILIOB | yueOHoe mocobue / 0.
I1. Pomantees, C. B. beictpoB. — Mocksa : MUCHUC, 2010. — 575 c. — ISBN 978-5-87623-173-
4. — Tekcr : snekrpouusidi // Jlanp : 31eKTpOHHO-OMOMHOTeuHas cuctema. — URL:
https://e.lanbook.com/book/117036

B) [Iporpammuoe o6ecnneuenue u UntepHer-pecypceni:

IIporpammHoe o0ecneuenne

HaumenoBanue o
1o Ne norosopa Cpox aeicTBUS JTUIIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpodHo
Professional
7Zip CBOOOJHO PaCIpPOCTPaAHIECMOE OECCPOUHO
FAR Manager CBOOOJIHO PpaCIpPOCTPaAHIEMOE 0eCCpOvHO

IIpodeccuonanbubie 6a3bl JaHHBIX M HHGOPMaLMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika
ApxMB HayuyHBIX >KypHanoB «HarmoHnanbHbIN
3JIEKTPOHHO-MH(OPMAIMOHHBIH  KoHIopiym» [https://arch.neicon.ru/xmlui/
(HITHOMKOH)
DnekTpoHHbIe pecypcbl 6ubmuorexkn MI'TY um.

https://host.megaprolib.net/MP0109/Web

I'.1. HocoBa

Poccuiickas  T'ocynapcTsennas  Gubmnorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

@denepalibHOE  TOCYIApPCTBEHHOE  OIOJKETHOE

yUYpexKIeHNIE «DenepanbHbIit uncruryt|URL: http://www1.fips.ru/

IPOMBIITIEHHON COOCTBEHHOCTHY

HanunonansHast WHGOPMAIHOHHO-aHATUTHIECKAS
cuctema — Poccuiickmii  wmugexc Haygnoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)
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ITPUJIOKEHUE 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4al0IIUXCS

ITo JUCHUIIIINHE «HOIIFOTOBK& CBIPBCBBIX MATCPUAJTIOB K MECTAJLNTYPru4CCKUM IIponeccamMm 1u
METaJUTyprHYECKUEe CBOWCTBA CHIPbS» IMPEIyCMOTPEHA AayIUTOpHAas U BHEAyAUTOpHAs
caMocCTosTeNIbHAs paboTa 00ydJaroIIMXCs.

AynuTopHas caMocTosITeIbHAs paboTa aCHHPAHTOB IPE/IIoJIaraeT yCTHBIN ONPOC, PEIICHUE
3aja4, JEMOHCTPHPOBAHHE IPOLIECCOB U SIBICHUN Ha (PU3MYECKUX MOJENSAX, a TAKKE 3alIUTy
pEe3yJIbTATOB BBIIIOJIHEHHS TOMALTHUX 3a/IaHHUI.

BueaynuropHas camocrosTenbHas paboTa O0OYYalOIIMXCS OCYLIECTBISIETCS B BHJIE
U3y4eHHsl JIUTEPATypbl 110 COOTBETCTBYIOLIEMY pa3lely ¢ MOATOTOBKOW K YCTHOMY OIIPOCY,
3alIUTC PC3YJIbTATOB BBIITOJHCHHA JOMAIIHUX SaHaHI/If/'I.

I[IpumepHbIe NpPaKTHYECKHE 3AHATHSA:

. Ouenka xene3nbix pya. Onpezenenue coctaBa MycTol MOpoasl U 000TaTUMOCTH PYABI.
. OnpenenicHue MmoKasareiei rpOXOUYCHHS U KIIACCU(PUKALINH.

. Onpenenenue nokasareyiell KA4ecTBa yCpeIHEHUs

. Onpenenenne nokasaresaeii 000OTaleHUs KEJIE3HBIX PY/I.

. Pacuer cocTtaBa mMXTHI JJI IPOBEACHUS arjioMepaii METOJIOM IIPOCAChIBAHUS.

. Pacuér nokasaresnen xoaa rnporecca arjJioMepanuu.

. Pacuér cocrapa ammomepara

. Pacuer cocTaBa mMMXTHI JAJI MPOU3BOJICTBA OKATHIIICH.

. Pacu€t cocTaBa oKarbIIlIeH.
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IlepevyeHb BONPOCOB A5 MOATOTOBKH K YCTHOMY OIIPOCY H 3a4eTy:

— CocTaB KeJe30pyIHON YacTH IIUXTHl COBPEMEHHBIX JOMEHHBIX MeUeH.

—  Omnpenenenue TUMa KeIE3HBIX PY/I.

— 3HayeHMe cocTaBa IyCTOM MOpo/bl, PU3NUECKOr0 COCTOSIHHSL, BOCCTAHOBUMOCTH
PYABL.

- CDJ'II-OCBI, HX PASHOBHUAHOCTHU U XapPaKTCPUCTUKA.

— Kpynnoe, cpennee un menkoe napodneHue. COOTBETCTBYIOIIME arperarsbl.

— I'poxodenue u kmaccuukaius, CrocoObl OCYIIECTBICHHS.

—  DU3UKO-XUMHUYECKHE OCHOBBI 00OTAIICHUS JKEIIE3HBIX PY/I.

—  Texnonoruu oboraimeHus KeJIe3HbIX PYII.

—  IIpomykTsl U moka3arenau oOorameHus.

—  OOxwur pya. Bunel o0xura u uX HazHa4YeHHUE.

—  Texnonoruu ycpegHeHUs: MaTeprasIoB U MOKa3aTeIn KauecTBa yCPeAHEHUs.

—  CymHOCTb U cXeMa arioMepaluu pyAHbIX MaTepUasoB METOJIOM MPOCACHIBAHMUS.

— TennoobMeH u ropeHue TOMINBA B CIIEKAEMOM CIIO€.

—  Bumsinue ckopoctu GuIBTpay BO3AyXa U TEINIOPHU3MUECKUX CBOMCTB MIMXTHI HA
MPOLECCHI TEII000OMEHa.

—  HcnapeHue rurpocKONUYEcKoi BiIaru MuXThl, pa3IokKeHne THAPaToB U 00pa3oBaHue
30HBI TIEPEYBIAKHEHHUS.

—  Pasnoxenue kapOoHATOB.

—  Peakuuu mexny TBepabIMu (hazamu.

—  Jluccornmanus OKCHUIOB, TIPOIIECCHI BOCCTAHOBIICHHS U OKHCIICHHSI.

— Pa3msryenue mmxTel 1 00pa3oBaHUE pacIjiaBa.

—  MuHepanoruueckuii cocTaB aromepara.

—  YnaneHue BpeIHbIX IPUMECEH MPH aroMepaluu.

—  CnocoObl OIIEHKH ITPOYHOCTH arjioMepara.

—  BunsHue MakpocTpyKTyphl, (pa30BOro cocraBa, pacxoja TOIUIMBA B IIUXTY U
OCHOBHOCTH €€ Ha IIPOYHOCTb arioMepara.



— BoccranoBumocTs arnomepara.

—  IlyTn noBsIeHUS NPOYHOCTH ArIOMeEpara.

— CnocoObl HHTEHCH(UKALIMK arTIOMepaliMOHHOro Mpolecca.

— IlomyueHue chIpbIX OKaTbIlIeH (TEOpETHUECKHE OCHOBBI) M TPEOOBAHUS K HUM.

— BiusHue conep:kaHus BIaru B LIMXTE U IPAHYIIOMETPUYECKOrO COCTaBa €€ Ha
IIPOYHOCTH CBHIPBIX OKATBIILIEH.

—  Texnonorus moay4eHus ChIPbIX OKATHIIIEH B 6apabaHHOM OKOMKOBATEJIe.
[TpenmymiecTBa U HEJOCTATKH 0apabaHHOTO OKOMKOBATEIIS.

—  TexHOnOrus Nony4eHus ChIpbIX OKATHIIIEH B TapEIb4aTOM OKOMKOBATEIIE.
IIpeumyiecTBa U HEIOCTATKH TAPEIBLIATOIO OKOMKOBATEIIS.

— IIpoueccsl, cnocoOCTBYIOIINE YIPOUHEHHUIO OKAaThILIEH ITpH 00XKHUre.

—  OcHoBHBIE arperarsl Ajsi 00Kura.

IIpumepHas koHTpoOJIbHasi padoTa (KP)

CrpoekTupoBaTh M  OCYLIECTBUTh KOMIUIEKCHBIE HCCIIEIOBAaHUS, B TOM YHUCIIE
MEXJUCLUIUIMHAPHBIE, HAa OCHOBE LEJIOCTHOIO CHUCTEMHOIO HAy4YHOIO MHPOBO33PEHHS C
UCIOJIb30BaHUEM 3HAHUN B 00JacTU UCTOPUU U punocodun HayKu MyTEM BBIIOJIHEHUS 3aJaHUS
no Tteme «Pa3paboTka TEXHOJOTHMYECKOTO pEXHMa, O0CCIeYHBAIONIETO IOBBIIICHUE
IPOM3BOIUTENLHOCTH JOMEHHOM eYH YITy4IlICHUEM MeTAIyPrH4eCKHX CBOHCTBA ChIPbS JUIs
NepcOHN(UITMPOBAHHOTO BapHAHTa YCIOBUI pabOTHI.

Crucok peKOMeHAyeMbIX HCTOYHHUKOB

1. Cwubararymmn C.K., BaranoB A.W., IIpoxopoB W.E., MaiiopoBa T.B. Pacuér
TEXHUYECKHUX T[I0KazaTesiell JoMeHHOW Iu1aBku. Marnutoropek: M3n-Bo MarauTtoropek. roc.
TexH. yH-Ta uM. [.11. Hocoga, 2011. 72 c.

2. Cubararymmn C.K., Xapuenko A.C. Mertamnyprudeckue CBONCTBa KeJ€30pyIHOTO

CBIpbsi: YuebHoe mocobue. Marauroropck: M3a-Bo MarHuToropck. roc. TexH. yH-ta um. ..
Hocosa, 2018. 150 c.



MNPUJIOKEHHUE 2

OueHovHbIe CpeaCTBA /JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /IJIsl MPOBEAEHUS MPOMEKYTOUYHOM aTTeCTAllUN:

Kon Nuaukarop 10CTHKEHUS
HHIMKATOpa KOMIIeTeHIINH

OuneHo4HBIE CpPeICTBA

KHC-2: CrocobeH
TEOPETUIECKHE 3HAHUA IS
COBEPIICHCTBOBAHMS ~ CYIICCTBYIOIIUX U
pa3pabOTKM HOBBIX MPOIECCOB TOMyYCHUS
METAJIJIOB U CILIABOB

HUCIIOJIB30BATh

Ilepeuenv meopemuyeckux 60npoco8 K IK3ameny:

1. CoBpeMeHHBIE TEXHOJOTHYECKUE MPOLECCH 3a pyOeKOM B IMOJATOTOBKE CHIPHEBBIX MAaTEPUATIOB
METaJLTypPrHYECKHUM IPOIEccaM Mo UX BUAM.

2. CoBpeMeHHbIE TEXHOJIOTUYECKHE TPOILECCHl 3a pyOeKOM B IOATOTOBKE CHIPHEBBIX MaTEpPHAJIOB
METaJLTypPrHYeCKUM IPOLECCaM M0 XMMUYECKOMY COCTaBY.

3. CoBpeMeHHbIE TEXHOJIIOTHYECKHE MPOILECCHl 32 pyOeKOM B IOATOTOBKE CHIPHEBBIX MaTEpPHAJIOB
METaJTyprHYeCKUM IpoLeccaM Mo (hU3NKO-MEXaHHYECKUM CBOMCTBAM.

3. CoBpeMeHHbIE TEXHOJIOTHYECKHE TPOILECCH 3a pyOeKOM B IOATOTOBKE CHIPHEBBIX MAaTEPHAJIOB
METaJTyprHYeCKUM IpoLeccaM Mo (PU3NKO-MEXaHMYECKUM CBOMCTBAM.

4. CoBpeMeHHBIE TEXHOJIOTMYECKHE IMPOIECCHl 3a PYOEKOM B MOJATOTOBKE CBHIPHEBBIX MaTEpPHAIIOB
METAJLTYpPrHYECKUM TIpoLieccam Mo GU3NKO-XMMHUUECKUM CBOMCTBAM.

5. CoBpeMeHHbIE TEXHOJIIOTHYECKHUE MPOILECCHl 32 PyOek oM B MOATOTOBKE CBHIPHEBBIX MaTEpHAaIOB
METAJUTYPTHYECKUM IPOIECCaM TI0 CPEIHEB3BEIIEHHON, SKBUBAJICHTHOM 10 MMOBEPXHOCTH KPYITHOCTH.
6. CoBpeMeHHbIE TEXHOJIOTHYECKHE MPOLECCHhl 32 pyOekoM B MOATOTOBKE CHIPbEBBIX MaTe€pHajIoB
METaJTypPTrHYECKUM TIPOIIECCaM IO «XOJIOAHOW» MPOYHOCTH.

7. CoBpeMeHHbIe TE€XHOJIOTHYECKHE MPOILECChl 32 pyOekoM B MOATOTOBKE CHIPbEBBIX MaTepHajoB
METAJUTYPTrHYECKUM ITPOIECCaM TI0 «TOPsTUeii» POYHOCTH.

8. CoBpeMEHHbIE TEXHOJOTHUECKUE TMPOLECCHl 3a pyOeKOM B IMOJATOTOBKE CHIPHEBBIX MaTEpUaAOB
METAJTypPrHYeCKUM IPOIeccaM MO IUNIOTHOCTH..

9. CoBpeMeHHbIE TEXHOJIOTHYECKHE MPOILECCHl 32 pyOekoM B MOATOTOBKE CHIPbEBBIX MaTepHajoB
METAJTYypPTrHYECKUM TPOIECCaM IO TOPO3HOCTH.

10. CoBpeMeHHbIE TEXHOJIOIMYECKHE MPOLECCH 3a pyOeKOM B MOATOTOBKE CBHIPHEBBIX MAaTEpUAIOB
METAJTYPTrHYECKUM IPOIIECCaM IO Ta30IPOHUIIAEMOCTH.

11. CoBpeMeHHbIE TEXHOJIOIMYECKHE MPOLECCH 3a pyOeKOM B MOATOTOBKE CBHIPHEBBIX MAaTEpUAIOB
METaJTyprHYeCKUM TIPOIeccaM Mo yIIy 0TKOCA.

12. CoBpeMeHHbIE TEXHOJIOIMYECKHE MPOLECCH 3a pyOeKoM B MOATOTOBKE CHIPHEBBIX MaTE€pHajIOB
METAJUTYPTHYECKUM IMTPOIECCaM TI0 yTJIaM BHEITHETO W BHYTPEHHETO TPCHHUSI.




Kon NHaukaTop 10CTHKEHUS

OueHo4yHbIE CpeCcTBA

HHIUKATOPA KOMIIeTeHIIHH
13. CoBpeMeHHBIE TEXHOJOTHYECKHE MPOILECCHl 32 PYOEKOM B ONPEACICHHH XMMUYECKOTO COCTaBa
CBIPbEBBIX MaTEPUAJIOB
14. CoBpeMeHHBIE TEXHOJOTHUECKUE MPOLECCH 32 pyOeKoM B OMpPEIENCHHH «XOJOJHOM» MPOYHOCTH
arjoMepara U OKaTbIIlei
15. CoBpeMeHHBIE TEXHOJIOIMYECKHE MPOIECCHl 3a PYOEKOM B OIPEACICHUN «TOpsSdei» MPOYHOCTH
arjoMepara U OKatblIIeil.
16. CoBpeMeHHBIE TEXHOJOTHYECKHE NpOIecCh 3a pyOexxoM B (opMymupoBaHHHM TpeOOBaHUM K
Ka4yecTBY arjioMepara 1 OKaThllIeH
17. CoBpeMeHHbIE TEXHOJIOTHUYECKUE IIPOLIECCHl 32 PYOEKOM B OINPEAEIEHUU BOCCTAHOBHUMOCTH
arjoMepara U OKatblIIeil.
18. CoBpeMeHHBIC TEXHOJIOTHYECKHE MTPOIIECCHI 32 PyOSKOM B ONpeieiieHUN HaOyXaeMOCTH OKaTBIIICH.
19. CoBpemMeHHbIE TEXHOJIOTHYECKHE IPOLECChl 3a pPYyOeKOM B ONPECNIEHUH TEMIEpaTypHOIro
MHTEpBAJIa pa3MATYEHUS Py, arjioMepara U OKaThIIICH.
20. CoBpeMeHHbIE TEXHOJIOIMUYECKHE MPOLECCHl 3a PYOEKOM B OIpPEJEIEHUU Ta30MpPOHUIIAEMOCTU U
YCaIKH CIIOSI TPH BOCCTAHOBJICHHU.
Ilpumepnvie npakmuyeckue 3a0anus:
[TpoBectn 0030p muTEpaTyphl MO OLEHKE 3()(YEKTUBHOCTH TEXHOJOIMYECKHX MPOIECCOB IpHU
MIPOM3BOJICTBE PA3IUYHBIX MIMXTOBBIX MAaTEPHAIOB METAJUTypTHYeCKOro MPOW3BOJCTBA: arjioMepara,
oKartblei, OpuKkeToB
CocCTaBUTh QaHHOTALIMU 110 BBISIBJICHHBIM UCTOYHUKAM
BBISBUTB KITIOUEBBIE CII0BA B BBISIBJICHHBIX HCTOUHUKAX
Pa3paboraTe TecTOBbIE 3a/1aHus Ui YIIIYOJIEHHOTO N3yueHuUsl Hanbosiee CylecTBEeHHOW nHpopMaluu.
3a0anus na pewenue 3a0ay:
[To mpencraBneHHO# B 00pa30BaTENbHON MOpPTaie METOIMKE BHIITOJHUTH PACYET ONITUMHU3AIUH
TEXHOJIOTHYECKUX MPOLIECCOB IMYTEM CHIKEHHS YAEIBHOIO pacxo/1a KOKca yBeTMUEHUEM COJIepyKaHUs
)KeJe3a B IIMXTE IOMEHHOW TIeur. Y BeTMUeHHE COJIepKaHuUs jKeJle3a 00ecrieunBaeTcs MpUMEHEHHEM
OO0JIBIIIET0 KOJIMYECTBA OKATHIIIEH COBMECTHO C arjioMepaToM.

KHC-1: Cnocoben aHANM3UPOBATh | [lepeuenb meopemuueckux 60npoCco8 K IK3aMeHY:

CYIICCTBYIOIIIUE  TCXHOJIOIWH IMMOJIYYCHHA
METAJIJIOB U CIIJIaBOB

1. OcHOBHBIE MOHATHS W 3aKOHOMEPHOCTH KMHETHKH IPEBPAILEHUM MHOIOKOMIIOHEHTHBIX CHCTEM B
IIOATOTOBKE CHIPbEBBIX MAaTEPUAJIOB K METAJUTYPTHUECKHUM IIPOLECCaM 10 UX BUIAM.
2. OCHOBHBIE 3aKOHOMEPHOCTH (Pa30BBIX pPAaBHOBECHH B MHOTOKOMIIOHEHTHBIX CHCTEMax IIpH
IIOATOTOBKE CHIPbEBBIX MAaTEPUAJIOB K METAJUTYPTHYECKHUM IIPOLECCaM 10 UX BUJIAM.




Kon
HHIMKATOpAa

NHaukaTop 10CTHKEHUS
KOMIIeTeHIIUH

OueHo4yHbIE CpeCcTBA

3. OcHOBHBIE 3aKOHOMEPHOCTH (PAa30BBIX pPAaBHOBECHH B MHOTOKOMIIOHEHTHBIX CHUCTEMax IIpU
HOJTrOTOBKE ChIPHEBBIX MAaTEPUAIIOB K METAIIIYPTHYECKHUM IPOLIECCaM 10 XUMHUUECKOMY COCTaBY.

4. OcHOBHBbIE TOHATHUS U 3aKOHOMEPHOCTH KHHETUKHU MPEBpaIlleHNi MHOTOKOMIIOHEHTHBIX CUCTEM IPU
IOJrOTOBKE ChIPHEBBIX MAaTEPHAIOB K METAJUTYPrHUYECKUM MPOLIECCaM [0 XMMUUECKOMY COCTaBY.

5. OcHOBHBIE 3aKOHOMEPHOCTH (PAa30BbIX pPAaBHOBECHH B MHOTOKOMIIOHEHTHBIX CHUCTEMax IIpU
HOJrOTOBKE CBIPHEBBIX MaTEpUAIOB K METAIyPrHYeCKUM IpoleccaM M0 (PU3MKO-MEXaHHYECKUM
CBOMCTBAM.

6. OCHOBHBIE MOHATHS U 3aKOHOMEPHOCTH KUHETUKHU MPEBPAILEHUII MHOTOKOMIIOHEHTHBIX CUCTEM IIPH
MOJIFOTOBKE CBHIPEBBIX MAaTEPUAJIOB K METAJUIYPrHYECKUM Ipoueccam Mo (U3HKO-MEXaHMYECKUM
CBOMCTBaM.

7. OcHOBHBIE 3aKOHOMEPHOCTH (PA30BBIX pPABHOBECHl B MHOIOKOMIIOHEHTHBIX CHUCTEMax Mpu
HOJrOTOBKE CBHIPBEBBIX MATE€pPHAJIOB K METAUIyprHYeCKUM IpoleccaM MO0 (HU3MKO-XUMHUYECKUM
CBOMCTBaM.

8. OCHOBHbBIE MTOHATHUS U 3aKOHOMEPHOCTH KMHETUKHU MIPEBPAILEHHI MHOTOKOMIIOHEHTHBIX CUCTEM MpPHU
MOJITOTOBKE CHIPHEBBIX MATEPHAJIOB K METAJUIYPrHYECKHUM TIpoueccaMm Mo (U3UKO-XUMHUYECKUM
CBOICTBaM.

9. OcHOBHBIE 3aKOHOMEpPHOCTH (PAa30BbIX pPaBHOBECHMH B MHOTOKOMIIOHEHTHBIX CHUCTEMax IpHU
MOJIFOTOBKE CBIPHEBBIX MATEPHAIOB K METAJUIyprHUYE€CKHM IIpoleccaM II0 CpEIHEB3BEIICHHON U
HKBHUBAJIEHTHOMN IO MOBEPXHOCTU KPYITHOCTH.

10. OcHOBHBIE OHATHS U 3aKOHOMEPHOCTH KMHETUKU IIPEBPAILICHUI MHOTOKOMIIOHEHTHBIX CUCTEM IIPU
MOJTOTOBKE 10 CPEIHEB3BEIICHHOM, SKBUBAJIECHTHOM 110 TIOBEPXHOCTH KPYITHOCTH.

11. OcHoOBHbBIE 3aKOHOMEpPHOCTH (a30BBIX PABHOBECHH B MHOTOKOMIIOHEHTHBIX CHCTEMax IpHU
MOJArOTOBKE CHIPHEBBIX MAaTEPHUAJIOB K METAJULYPTHYECKUM MPOLIECCAM MO «XOJIOJHOW» MPOYHOCTH.

12. OcHOBHBIE TOHATHS U 3aKOHOMEPHOCTH KMHETUKHU MTPEBPALLIEHU MHOTOKOMIIOHEHTHBIX CUCTEM MpHU
MOJATOTOBKE IO «XOJIOAHOW» IIPOYHOCTH.

13. OcHOBHBIE 3aKOHOMEPHOCTH ()a30BBIX PABHOBECHI B MHOTOKOMITOHEHTHBIX CHCTEMax IMpH
MOJIFOTOBKE CHIPBEBBIX MAaTEPHUAJIOB K METAJULYPTHYECKUM MPOLIECCAM IO «TOPSIYEl» MPOYHOCTH.

14. OcHOBHBIE OHATHS ¥ 3aKOHOMEPHOCTH KNHETHUKH MPEBPAIEHUI MHOTOKOMIIOHEHTHBIX CUCTEM IIPU
MOJATOTOBKE IO «TOPSIYEH» MPOUYHOCTH.

15. OcHOBHbBIE 3aKOHOMEpPHOCTH (pa30BBIX PABHOBECH B MHOTOKOMIIOHEHTHBIX CHCTEMax IpHu
IIOJIFOTOBKE CHIPHEBBIX MAaTEPHUAJIOB K METAJUIYPTHYECKUM MPOIIECCaM IO MIOTHOCTH.
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16. OcHOBHBIE TIOHATHS U 3AKOHOMEPHOCTH KHHETUKH MPEBPAIIEHUH MHOTOKOMIIOHEHTHBIX CHCTEM IIPH
HOJTrOTOBKE 10 INIOTHOCTH.

17. OcHoBHbBIE 3aKOHOMEPHOCTH (a30BBIX PABHOBECH B MHOTOKOMIIOHEHTHBIX CHCTEMax IpH
HOJrOTOBKE ChIPHEBBIX MAaTEPUAIIOB K METAIITYPrHYECKUM IIpOLieccaM 10 MOPO3HOCTH.

18. OcHOBHBIEC IOHATHS U 3AKOHOMEPHOCTH KMHETUKH MPEBPAIIEHUH MHOTOKOMIIOHEHTHBIX CHCTEM IIPH
HOJrOTOBKE 10 HOPO3HOCTH.

19. OcHoBHbBIE 3aKOHOMEPHOCTH (a30BBIX PABHOBECH B MHOTOKOMIIOHEHTHBIX CHCTEMax IpH
HOJTrOTOBKE ChIPHEBBIX MAaTEPUAIIOB K METAIIYPrHYECKUM IPOLIEccaM 0 ra30MpOHUIAEMOCTH.

20. OCHOBHBIE IOHATHUS U 3aKOHOMEPHOCTH KHHETUKH MPEBPAIICHUH MHOTOKOMITOHEHTHBIX CHCTEM IIPH
HOJTrOTOBKE 110 Ia30IPOHUIIAEMOCTH.

21. OcHOBHBIE 3aKOHOMEpPHOCTH (Da30BBIX PABHOBECHMH B MHOTOKOMIIOHEHTHBIX CHCTEMax IIpH
IOJArOTOBKE CBIPbEBBIX arjomMepaTa UM OKaThlled K MeTaUIyprHYeckKMM Ipoleccam o
BOCCTaHOBHUMOCTH.

22. OCHOBHbIE NOHATHUS U 3aKOHOMEPHOCTH KMHETUKHU MPEBPAILICHUH MHOTOKOMIIOHEHTHBIX CUCTEM IIPH
MIOJIFOTOBKE arjioMepaTa M OKaThIlIeld K METAITyPrHueCKUM ITPOLeccaM 110 BOCCTaHOBUMOCTH.

23. OcHOBHbBIE 3aKOHOMEpPHOCTH (ha30BbIX PABHOBECHUII B MHOTOKOMIIOHEHTHBIX CHCTEMax IpH
MOJrOTOBKE OKATHILIEH K METANTyprUYeCKHM MPoLieccaMm 10 YBETUUYEeHUI0 00bEMa MPU BOCCTAaHOBJICHUH.
24. OCHOBHBIE IOHATHUS U 3aKOHOMEPHOCTH KMHETUKH TPEBPALICHUI MHOTOKOMITOHEHTHBIX CUCTEM TIPH
MOJrOTOBKE OKATHILIEH K METANTypruYeCKHM MPOoLIeccaMm 10 YBETUUYEHUI0 00bEMa MPU BOCCTAaHOBJICHUH.
25. OcHOBHBIE 3aKOHOMEPHOCTH (ha30BBIX PABHOBECHH B MHOTOKOMIIOHEHTHBIX CHCTEMax IpH
MOJIrOTOBKE arjoMepaTa U OKaThIIIel K MeTaJUyprHueCKUM MpoLeccaM 10 TEMIIEPaTypHOMY HHTEpBAILY
pa3MsATYeHUSI.

26. OCHOBHBIE OHATHUS U 3aKOHOMEPHOCTH KMHETUKH MPEBPAILIEHUH MHOTOKOMIIOHEHTHBIX CUCTEM INPH
MIOJITOTOBKE arjioMepaTa U OKaThIIIeH K METAJUTYPIrHUECKUM MPOIeccaM o TeMIIEPaTypHOMY HHTEPBAILY
pasMsr4eHusl.

27. OcHOBHBIE 3aKOHOMEpPHOCTH (ha30BBIX PABHOBECHII B MHOTOKOMIIOHEHTHBIX CHCTEMax IIpH
MOJITOTOBKE arjioMepaTa M OKaThIIIEH K METaJUTyprHUeCKUM IpoleccaM [0 Tra3oNpOHUIAEMOCTH U
ycaJKe CJI0s IPU BOCCTAaHOBIICHUH.

28. OCHOBHBIE IOHATHUS U 3aKOHOMEPHOCTH KUHETUKHU MPEBPALICHUH MHOTOKOMITOHEHTHBIX CUCTEM IpU
MOJITOTOBKE arjioMepaTa M OKaTHIIIeH K METAJUTYpTrHYECKHM IPOIeccaM IO Ta30MpPOHUIIAEMOCTH H
ycaJKe clos IPU BOCCTAaHOBJICHHH.

IIpumepnvie npakmuyeckue 3a0anus:
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[TpoBecTu 0030p TUTEPATYPHI [0 AHATTU3Y OCHOBHBIX 3aKOHOMEPHOCTEH (ha30BBIX PABHOBECUN U
KUHETHKH MTPEBPAIICHUI1 B MHOTOKOMIIOHEHTHBIX CHCTEMax —arjoMepara W OKaThIIeiH

[TpoBecTr 0030p TUTEPATYPHI MO OIEHKE BIUSHUS PA3INIHBIX (PAKTOPOB HA MPOIIECCHI B
MHOTOKOMIIOHEHTHBIX CHCTEMaXx arjioMepaTa U OKaThIIICH.

[TpoBecTu 0030p TUTEPATYPHI IO MPOTHOZUPOBAHUIO PE3YIHTATOB MPOIIECCOB B MHOTOKOMITOHEHTHBIX
cUCTEeMax arjioMepara M OKaThIIIeH

CocTaBUTh aHHOTAIIUM T10 BBISIBJICHHBIM HCTOYHHUKAM.

BBISIBUTH KITIOUEBBIC CII0BA B BBISBJICHHBIX UCTOYHUKAX.

Pa3pabotate TecTOBBIC 3a1aHus I YIITyOJIEHHOTO H3y4YeHUsI HanOoJiee CyleCTBEeHHOW HH(pOpMaIny.
3adanus na pewenue 3a0au:

[TposiBUTh HABBIKM MAaTEMaTHYECKOTO OIMUCAHUS MPOIECCOB B MHOTOKOMIIOHCHTHBIX CHCTEMax C
NPUBJICUCHUEM METOJIMKH, MPEICTABICHHON B 00pa30BaTeIbHOM MOpTalie. BIMOIHUTH pacuér pocra
MIPOU3BOUTEIIEHOCTH JJOMEHHOM IMEeYH MPU CHIKCHUH COJICPIKAHHS MEJIOYH B CHIPhEBBIX MaTepHaiax.
YMEHBIICHUE COJICPKAHUS MEJIOUM O00SCIICYMBACTCSI TIPUMEHEHHUEM OOJIBIIEr0 KOJIMYECTBA OKATHIMICH
COBMeCTHO ¢ arjomeparoM. I[lo pesympraram pacyéra MpenCcTaBUTh aHAIM3 OLEHKH IPOIECCOB B
MHOTOKOMIIOHEHTHBIX CHCTEMaX.




0) Ilopsanoxk mnpoBeaeHMs NPOMEKYTOYHOM AaTTeCTAllMHM, IOKa3aTeJld M KpPHUTEpHH
OLICHUBAHUS:

[Tpomexyrounas arrecraums no aucuuiiuHe «IloaroroBka chIpbeBbIX MaTEepHAJIOB K
META/LUIyPru4ecKuM IpoueccaM M MeTa/UIypru4ecKkue CBOHCTBAa ChIPbA» BKIIOYACT
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00yYarOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMHUPOBAHHOCTH YMEHUN W BIaJCHUMH,
IpoBOIUTCA B (hOpMeE 3aueTa.

3aueT Mo JaHHOM IUCUUIUIMHE MPOBOJUTCSA B BHUJAE COOECENOBaHUS B paMKax TEOPETHYECKHX
BOIIPOCOB, BHIHOCUMBIX Ha 3a4eT W/WUJIM PEeLCHHs] IPAKTUYECKUX 3a1aHuM.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

— Ha OLEHKY 3aumeH0 — AaclUpaHT TIOKa3bIBAaeT BBICOKUH YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH, T.€. MPOYHO YCBOWJI MPEAYCMOTPEHHBIM MpOrpaMMHBIA MaTepuas, MpPaBUIBHO,
apryMEHTHPOBAHO OTBETHJI Ha BCE BOIMPOCHI, C MPUBEIACHHWEM IPHUMEPOB, IMOKa3al TIyOOKHe
CUCTeMAaTHU3UPOBAHHBIC 3HAHUS, BIA/ICET IPUEMAMH PACCYKIEHUS U COMOCTABIISIET MaTepHal U3
Pa3HbIX UCTOYHUKOB (TEOPUIO CBA3BIBAET C IPAKTUKOM, JPYTUMHU TEMaMH JaHHOTO Kypca, APYTux
M3Yy4aeMbIX MIPEIMETOB), a TaKKe 0€3 OMIMOOK BBIMOJIHUI MPAKTUYECKOE 3a/IaHUE;

— Ha OLICHKY He3aumeHo — Pe3yabTaT 00y4eHus He JOCTUTHYT, 00yJarOIIUICs HE MOXKET MTOKa3aTh
3HaHUSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHQOpPMAIMKM, HE MOXET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELLIEHUS POCTHIX 3a/1ad.



