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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2025 - 2026
yueOHOM Toly Ha 3acefaHuu Kapeapsl MeTaTyprud U XHMHYECKUX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Toly Ha 3acefaHuu Kageapsl MeTaTypriud U XHMHYECKUX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUYECKUX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHud kapeapbl MeTauTyprui ¥ XUMHYECKUX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOECHUS TN CUMILTUHBI (MOAYJI51)

yrayOseHue acnupaHTaMH 3HAaHUU 10 OCHOBHBIM IpoOJieMaM MPOM3BOJACTBA YyTyHa B
JIOMEHHBIX TMeYax U NPUMEHEHUU STUX 3HAHUM MPU MOCTAHOBKE M PEIICHHMH KOHKPETHBIX
TEXHOJIOTMYECKHUX 3aJad IPOU3BOJICTBA, a TaK XK€ B YINIYOJEHHOM H3y4YEHUH aclupaHTaMH
COBPEMEHHOM KOHCTPYKIIUU arperaToB U TEXHOJIOTHH BBITUJIABKU CTAJIU B KOHBEPTEPaxX U JYTOBBIX
3JEeKTpoIeyax.

2 KomnereHnnu 00y4aoiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIIMHBI (MOYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pe3ynbpraTe ocBoeHMs nUCHUIUTMHBI (MOayist) «[luppoMerammyprudeckue mpoueccsl u
arperaTbl» 00y4JaroIIMiics T0JDKEeH 00JaaTh CASAYIOIUMHA KOMITETCHIIUSIMU:

KHC-1 Cnocoben ananu3upoBaTth CyHIIeCTBYIOIINE TEXHOJIOTUY MTOJIyYE€HUSI METAJUIOB U CIJIABOB

KHC-2 CnocobeH HCIOiIb30BaTh TEOPETUYECKUE 3HAHMS JUISl  COBEPIICHCTBOBAHUS
CYIIECTBYIONINX U pa3pabOTKH HOBBIX IIPOLIECCOB MOIYIYCHUS METAJIJIOB U CIIJIABOB




3. CTpyKTypa, 00bEM U coJep:kaHue TUCHUIIMHBI (MOIYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABIISCT 2 3a4ETHBIX €IWHUIl /2 aKaj. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 42 akaJl. 4acoB:

— aynutopHas — 42 akaJ. 4acoB;
— BHeayuTopHasi — 0 akaji. 4acos;

— caMocTosTenbHas padora — 30 akaj. 4acos;

dDopMa arrecraluu - 3a4cT

Pasnen/ Tema
JIHACLUATIIINHEL

Cemectp

AynuTopHas
KOHTaKTHas pabora
(B akan. yacax)

Jlex. TIPaKT. 3aH.

CamMmocrogrenbHas

pabora cTymeHTa

(DopMa TCKYLIETO KOHTPOJIA
YCIIEBAaEMOCTH U
HpOMC)KyTO‘IHOﬁ aTTeCTalunu

1.1

1.1 Bsommas gexums. OO0veM u
cozepxanue kypca. CBsi3b C JIPyrHMH
JIUCLUILUIMHAMH.

MeToauKky  OMpeJeieHns —IoKa3aTesei
KayecTBa HIMXTOBBIX MaTepHaioB
JIOMEHHO# miaBku. Iyt GpopMHpOBaHUS
aKTyaJlbHOM HayIHOU u
MPOU3BOJCTBEHHONH  MPOOJIEMATHKH B
METAUTYPTHH IyTyHA. MaTtpuiia 3arpy3ku

VYerHbIi ompoc

1.2 TlocraHoBKa M pEUICHHWE HAYYHO-
MPOU3BOJCTBEHHBIX NPOOJIEM B CBS3U C
pazsutueM OAO «MMK».

IIpoGiembl 1 3a7a4u TEOPUH M MPAKTHKU
JIOMEHHOH  MJaBKM 1O  CHJIOBOMY
B3aMMOJICHCTBHIO MIOTOKOB IIMXTHI M rasa.

YcTHbIi onpoc

13 IIpoGuemsl TEXHOJIOTHYECKOTO
o0ecTIeueHuS xoza TIPOIIECCOB
BOCCTAHOBJICHUA 110 BBICOTC U CCUCHUIO
JIOMEHHOH Ne4YM U XapaKTepU3YIOIIUX HX
nokasateneif. IIpobremer obecnedeHns
HOBOTI'O xXo4a IJIaBJICHUA n
MITAaK00OPa30BaHMU 110 BEICOTE M CEUCHHIO
JIOMEHHOM neyu; MoKa3aTeJei,
XapaKTepU3yIollie CBOWCTBA YyryHA U
IITaKa.

YcrHbli onpoc, npakTHueckas padoTa

1.4 PazButne MPOU3BOJICTBA
BBICOKOKAYECTBEHHOTO 110 COJICPIKAHUIO
ceppl uyryHa. [IpobGnembl u 3amadm
3¢ GeKTHBHOI TETJIOBOM pabotsl
momenHo# meun. [IpoGmeMbr m 3amaum,
cTosliMe TpU TIIyOOKOH mepepaboTke
JIOMEHHOTO IIIJIaKa.

KontponbHas paboTs

1.5 3HaueHue BHITUIABKY CTANI B PEIICHUN
OCHOBHBIX 3aJjad €€ IPOM3BOJCTBA.
TIpuHIMIIHATBHBIE OCHOBBI TEXHOJOTHU
BHIIUIABKM ~ CT&Id W KOHCTPYKLUH
CTaJICIJIaBHJIbHBIX arperaroB, OCHOBHBIC
HarpaslieHus X pa3BuTHsi. OCOOEHHOCTH
KOHCTPYKI[HH COBPEMEHHBIX
KHCJIOPOTHBIX KOHBEPTEPOB u
ra3o00TBOASAIICTO TpakTa, NPOOJIeMbl U

HarpaBJICHUS UX PCIICHUSA.

ITpakTudeckas paboTa




1.6  AspogumHammka  CIpyH  rasa-
OKHCINTENs B KOHBEPTEPHOH BaHHE:
o0Iye  3aKOHOMEPHOCTH  JBHXKCHUS
Ta30BBIX CTPYH, MCTEUCHHE Ta3a depes
CBEPX3BYKOBOE COILIO, CTpOEHUE
CBEPX3BYKOBOI CTpYH. Crpoenne
PEaKIMOHHOM  30HBI U CTPYKTypa
KOHBEPTEPHOH BaHHBI IIPH  Pa3HBIX
croco0ax 1ojjauu KMCIOPOIHOTO AYThsl.

YcTHBIH onpoc

1.7 7. OcHOBHBIE peaxkuun
OKHCIIMTEIBHOTO paduHUpOBaHUA:
OKHCJICHUE YTIIEpOoJa, KPEMHUs, Mapratia
u ¢docdopa. Oco6eHHOCTH
necynbpypanun  Meramia.  J{yTbeBoid,
[UIAKOBBIM M TEIUIOBOW  PEKHMBI
KJIaCCUYECKOH TEXHOJOTUM  BBIIUIABKU
cramu. KonBepTepHble mpolecchl €
KOMOMHHPOBaHHOH! NPOAYBKOIL.

VYcrHblil onpoc, npakTuueckas paboTa

1.8 Koncrpykuust copemennoi JICII, ee
0COOCHHOCTU.  DNeKTpUueckas  Jyra.
PeryaupoBaHue IEKTPUUECKOTr0 PeXKUMA.

KouTtponbhas pabora

1.9 OcHOBHBIC METO/IbI BEJICHUS TUIABKH B
JCII, o0coOEHHOCTH W  pa3IuYMs.
OcHoBuble npotwmn miaBku B JICIL
[[InakoBpId pexuM TUTaBKH. TeruroBas
padora JICII. OcuoBsl BbimiaBku B JICIT
JICTUPOBAHHBIX CTaJIeH

3amura KOHTPOJILHOU PabOTHI

Hroro no pazneny

21

21

30

Uroro 3a cemectp

21

21

30

3a4éT

Hroro no JUCIHUIIIINHE

21

21

30

3a4€eT




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. Pomanrees, 1O. I1. Metamnyprust TsKeJbIX IBETHBIX METAILIOB : yueOHOe nocooue / 0.
I1. Pomantees, C. B. beictpoB. — Mocksa : MUCHUC, 2010. — 575 c. — ISBN 978-5-87623-173-
4, — Tekcr : snekrponublii // Jlanp : snekTpoHHO-OmMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/117036

0) lonoiHuTeILHAS JTUTEPaTypa:

1. MopaueBckuid, A. I'. TepmoarHaAMUYECKHE pacYeThl B XUMHH H METAJLTYPTUH © yaeOHOE
nocobue / A. I'. Mopauesckwuii, U. b. Cnankos, E. I'. ®upcoa. — Cankr-IletrepOypr : Jlans, 2018.
— 208 c¢. — ISBN 978-5-8114-3023-9. — Tekcr : anexkTpoHHbiid // JlaHb : 3I€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/104851

2. Menbanuenko, A. C. CTaTUCTHUECKUN aHAIU3 B METAJUTYPTrUu U MaTePHAIOBEICHUU !
yueOnuk / A. C. Menpanyenko. — Mocksa : MUCHC, 2009. — 268 c¢. — ISBN 978-5-87623-
258-8. — Tekcr : snekTponHbli // JlaHb : »31eKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/117015

3. Kyuepsies, b. B. MozgenupoBanue mpoueccoB 1 00beKTOB B MeTaLTypruu. Mojenu-
pOBaHHE M ONTHMHU3ALIKS IPOIIECCOB JIUCTOBOM MPOKATKH : yueOHoe mocodue / b. B. Kyueps-¢s,
B. B. Kpaxr, II. }O. CokonoB. — Mocksa : MUCHUC, 2009. — 63 ¢. — TeKcT : 37eKTpOH-HbIii //
Jlans : anextponHo-0uOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/116998

B) [IporpammHuoe o6ecnieuenue u UntepHer-pecypcenl:

IIporpamMmmHoe oGecnieyeHue

HaumenoBaHue .
10 Ne norosopa Cpok neicTBUS TUIICH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOJIHO PpaCIpPOCTPaAHIEMOE 0eCcCpOvHO
FAR Manager CBOOOJHO pacnpoCTpaHseMoe 06eccpoyHO
IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
Hassaunune xypca Cchuika
HarmonansHas uHGOpMallMOHHO-aHATUTHYECKAs
cuctema — Poccuiickmii  mugexc Haygnoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)
denepalibHOE  TOCYIAPCTBEHHOE  OOJKETHOE
yUpexKJIeHue «DenepanbHBIN urctutyt|URL: http://www1.fips.ru/

IPOMBIIICHHOH COOCTBEHHOCTH)

Poccuiickass  T'ocymapcTBeHHass — OuOnmoTexa.
Karanoru

INIEKTPORHEIE pecypert bubmorein MITY uu. https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa

ApxuB HayyHbIX KypHaioB «HannoHambHBIN
SIIEKTPOHHO-MH(POPMAIMOHHBIA  KoHIopumym» | Nttps://arch.neicon.ru/xmlui/
(HIT HOMKOH)

https://www.rsl.ru/ru/4readers/cataloques/
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ITPUJIOKEHUE 1

Y4yeOHO-MeTOoAUYEeCKOe 00ecTieyeHHe CAMOCTOAITEILHOIH padoThl 00y4YaroIMXcst

[To gucuumIuHEe MpeaycMOTpPEeHa ayIUTOpHAs U BHEAYyJUTOpPHAs caMOCTOsATeIbHas paboTa
00yJaromuxcsi, KOTopas MPe/noJiaracT BEIMOTHCHHE TPAKTUIECKUX PadoT.
IIpumepHbIe NpaKTHUYECKHE 3aJAHUS:

1. B3anmopeiictBue HaykM M IIPOM3BOJCTBA M KOMIUIEKCHBIM aHAIU3
npo0JeM.

2. BosnukHoBenne  mpoOieM M HEOOXOJMMOCTH  MX  PELICHHA,
00yCJIOBJIEHHBIX X0/10M pa3BUTHs IPOU3BOACTBA. MaTpulia 3arpy3ku JOMEHHOH Me4Yu

3. [Tpobnembr nmoctuxkeHuss APPEKTHBHOIO peXHUMa TOPEHUS KOKca U
TOIJIMBHBIX JOOABOK y (hypM JIOMEHHOM I1€4M U XapaKTEepPU3YIOLIMX UX OKa3aTeseH.

4. OcHoBHBIE TPEOOBAHMSI 10 CUIIOBOMY B3aMMOACHUCTBUIO IIOTOKOB IIUXTHI U
ras3a Juis JOCTH)KEHUS] HAWTYYLINX Pe3yJIbTaTOB JOMEHHOM MIaBKU

5. [IpoOnembl obOecrieueHrs X0a MPOLIECCOB BOCCTAHOBJICHHS MO BBICOTE U
CEUEHMIO JIOMEHHOW IeUr M XapaKTepU3YIOIIUX UX MTOKa3aTesei

6. AHanm3 XoJla TUIaBJICHHUS W [UIAKOOOPA30BaHMsS 1O BHICOTE M CEYECHHUIO
JIOMEHHOH Meuu; oKa3aTeseil, xapakTepu3yrolliye CBOMCTBA YyryHa U IIIaKa

7. 3HaKOMCTBO C aBTOMATH3HPOBAHHBIMH OOYYAIOIMIMMU CUCTEMaMH II0
BBIMJIABKE CTAJIM B KOHBEpTEpaXxX U 3JEKTPOIYTOBbIX M€YaXx.

8. W3yueHre KOHCTPYKIIMM KOHBEpTEpa W TEXHOJIOTUW BBIIUIABKUA CTAIN Ha
UMHTaTOpe — TpeHaxkepe «MaluHuCT AUCTPUOyTOpay.

9. N3yueHne KOHCTPYKIIMU AJIEKTPOAYTOBOM MEYM M TEXHOJIOTHH BBIIIABKU

cTanu Ha umuTarope — TpeHaxkepe «Cranesap ACID».

IlepeyeHb BONPOCOB /I MOATOTOBKH K YCTHOMY ONIPOCY M 3a4eTy:

1 Ilpodunp paboyero mMPOCTPAaHCTBA KHUCIOPOJHOTO KOHBEpTepa. BmectumocTs u
yIleNnbHbIH 00beM KOHBepTepoB. COOTHOILIEHHE OCHOBHBIX IapaMETPOB KOHCTPYKIIHH.

2 Oco0eHHOCTH KOHCTPYKIIUHU JTYTOBOM JICKTPOTICYH.

3 dyTepoBKa KOHBEpTEpa: MaTepHaIIbl U €€ CTOHKOCTb.

4 Bomooxmaxmaembie dsieMeHTsl JICIT.

5 Knaccugukaius oxnaauTeneil KOHBEPTEPHbIX T'a30B.

6 OcoOeHHOCTH KOHCTPYKIINH razooTBosmiero tpakra JCII.

7 IlpineynaBnuBaroimiye ammapartbl: 3(()EeKTUBHOCTb, JOCTOMHCTBA U HEJOCTAaTKH.
OCcoOEHHOCTH «MOKPOM» U «CYXO» OUHCTKHU Ta30B.

8 'a300TBOASAIIME TPAKTHI KUCIOPOIHBIX KOHBEPTEPOB MpHU paboTe ¢ JOKUTraHUEM U 0e3
JO’)KUTaHHUSI MOHOOKCH/IA YTJIEpoJa.

9 3aKOHOMEPHOCTH IBUKEHUS Ta3a 110 KaHalaM IEPEMEHHOIO CEUEHUS.

10 Xapakrepuctuka coria JlaBanst 1 pexxuMbl €ro paboThI.

11 CrpoeHue cBEpX3BYKOBOH CTpPYH.

12 CtpykTypa KOHBEPTEPHOI1 BaHHBI IIOCJIE 3AIMBKH JKUJIKOTO YyT'yHa.

13 OcHoBHBIE TIpoLlECCHI B IEPBUYHON PEAKLIMOHHOM 30HE IpPH IPOAYBKE MeETajlla
KHCJIOPOJIOM.

14 OcHoBHBIE poLIECCH BO BTOPUYHON PEAKIIMOHHOM 30HE IIPU MPOTYBKE KUCIOPOIOM.

15 CtpykTypa peakiiMOHHON 30HBI IPHU NMPOAYBKE METAIIA CBEPXY.

16 Posib okCcHIOB kKele3a B OKUCIUTENBHBIX MPOLIeccax PeakMOHHOM 30HbI.

17 OcobeHHOCTH OKHCIICHUS yTiiepoia B kuciaopoanoM kouseprepe u JCII.

18 Xapakrep OkuCIEHUS KPEMHHS M MapraHia B KUCJIOpogHoM KoHBepTepe u JICII.

19 IToBenenue pocdopa Bo BpeMst IPOTYBKU B KUCIOPOTHOM KOHBEpTEpE.

20 ObpazoBaHue IIJIAKO-METAUINYECKON SMyJIbcUU B paboueM MPOCTPaHCTBE arperara.

21 Poisib KOpPOJIBKOB METaJlJIa B OKUCIUTEIBHBIX MTPOIIECCAX.

22 BbIxon ®KUIKOro MeTajuia B kuciaopoaHoMm kouseprepe u JACIIL.



23 OcobenHoctH necynb(ypanuu merania B kouseprepe u JCII.

24 KoHBepTEepHBIA Ta3: COCTaB, TEMIIEPATypa, 3albUICHHOCTb.

25 Ocobennoctu razoodpazosanus B J{CII.

26 M3Mmenenue cpelHel TemiepaTypbl MeTajlla 1Mo X0y IJIaBKH.

27 yTbeBOM pexuM KJIACCUUECKOU TEXHOJIOTMH KUCIOPOJAHO- KOHBEPTEPHOU MIIaBKHU.
28 IInaKkoBBI peKUM KJIACCUYECKOW TEXHOJIOTHH KUCIOPOIHO- KOHBEPTEPHOM IIJIABKH.
29 Ilokazarenu mIaKoo0pa3oBaHus M UX U3MEHEHHS 110 X0y TIABKU.

30 KomOuHMpOBaHHAs MPOyBKa KOHBEPTEPHON BaHHBI: CIIOCOOBI U PEareHTHI.

31 JlyTbeBble ycTpoOWCTBA IIPU NPOYBKE METAILIA.

32 Ocobennoctu 3nekrpudeckoro pexkuma JCII.

33 Tenuosas pabora JICII.

34 OcHoBHbIe MeTOABI BeacHus maaBku B J[CII.

35 Bapuantsl TexHosoruu riaBku craiau B JJCIL.

36 OcobeHHOCTH BBITIIABKH JiernpoBaHHBIX cTaneit B JICII.

IIpumepHasi koHTpoJbLHas padora (KP)

CrnpoekTupoBaTh M  OCYIIECTBUTh KOMIUIEKCHBIE HCCJICIOBAHMS, B TOM YHCIIE
MEXIUCUUIIMHAPHBIE, HAa OCHOBE LEJIOCTHOIO CHUCTEMHOIO HAy4YHOI'O MHPOBO33pPEHHUS C
UCIIOJIb30BAaHNEM 3HAHUU B 00JIACTH UCTOPUU U HUIOCOPUN HAYKH TTyTEM BBITIOJIHEHUS 3aIaHUS
no Tteme «Pa3paboTka TEXHOJOTHMUECKOTO PEXKHMMa, OOECHEeUMBAOIIETO IOBBIIICHUE
MMPONU3BOAUTCIIBHOCTU IIOMCHHOfI ey yJIy4YUICHHCM  meramsaypruyeckux cpoiictBa chipbs»  JJIA
nepcoHUUIIMPOBAHHOTO BapyUaHTa YCIOBUN PabOTHI.

Cnucok peKOMEHAYEMbIX HCTOYHUKOB

1. Cubararymmun C.K., BaranoB A.U., Ilpoxopo MW.E., Maiioposa T.B. Pacuér
TEXHUYECKUX [OKa3aTenel JTOMEHHOW IuiaBku. Marauuroropck: M3n-B0 MarauToropck. roc.
TexH. yH-Ta uM. I'.11. HocoBa, 2011. 72 c.

2. Cubararymmma C.K., Xapuenko A.C. Meraurypraueckue CBOWCTBA KEJIE30PYTHOTO

CeIpbsi: YuebHoe mocobue. Maruuroropck: M3a-Bo Maruuroropck. roc. Texs. yH-Ta um. ..
Hocosa, 2018. 150 c.



INPUJIOXKXEHUE 2
OueHovHbIe CpeaCTBA /JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMC)KyTO‘IHOifI arrecramum.:

Kon NHaukaTop 10CTHKEHUSI
OuneHo4HBIE CpPeICTBA
HHIMKATOpAa KOMIETEeHI[UH
KHC-2: Cnocoben UCIIONBb30BaTh | [lepeuensy meopemuueckux 60npoco8 K 9K3AMeHY:
TEOPETUIECKHE 3HAHUS qutst | 1. KakoBbI 1€/ COBPEMEHHBIX TEXHOJIOTHYECKUX MPOIIECCOB 3a PYOEIKOM MPHU MOATOTOBKY IPUPOTHBIX

COBEpLICHCTBOBAaHUS  CYIIECTBYIOIIMX M | MATEPHUAJIOB K MPOBEACHUIO METAIyPru4ecKOro Iponu3BoaCTBa?

pa3paboTKM HOBBIX TMporeccoB moiydeHnus | 2.Kakue crnocoObl IMOATOTOBKM TPUPOAHBIX MATEPHAJIOB HCIOJIB3YIOTCS 32 pyOexoM Juis
METAJIJIOB U CIIJIaBOB COBEPUICHCTBOBAHHUS ITPOLIECCOB METAJULYPTrUYECKOr0 IPOU3BOACTBA?

3. Kakme coBpeMeHHBIE TEXHOJOTHYECKHE MPOIECCH HMEIOTCA 3a pyOekoM s OpoOJeHHS |
M3MEJIbYECHHS MaTEPUAIIOB IIPU IOArOTOBKE K METAJITYPTUYECKOMY IIPOU3BOJACTBY?

4. Kakue COBpEMEHHbIE TEXHOJIOIMUECKHUE IIPOLECChl MMEIOTCS 3a PyOeKOM IO TPOXOUEHHUIO U
KJIaCCU(UKALMU CHITYYHUX MaTepUanoB?

5. Kakue coBpeMeHHbIE TEXHOJIOTMYECKHE TPOLIECCHl UMEIOTCS 3a pyOeKOM O 000rallleHus KeJIEe3HbIX
pya?

6. Kakue coBpeMeHHbIE TEXHOJIOTHYECKUE ITPOLIECCHl UMEIOTCS 3 pyOeX oM M0 YCPETHEHUIO MaTepHaIOB
IIPY NTOATOTOBKE K METAJUIyprU4€CKOM IIPOU3BOJICTBY?

7. Kakue coBpeMEHHbIE TEXHOJOTMYECKHE IPOIECCHl HMEIOTCA 3a pyOekoM MO YIPOYHEHHIO
ariomepara?

8. Kakue coBpeMeHHble pa3HOBUIHOCTH arjoMepaluM >Kele3HbIX Pyl U KOHIEHTPAaTOB MMEIOTCS 3a
pyoexom?

9. Kakue muHepansl oOecreyuBarOT pPa3BUTHE arjoMepaliy >KeJIe3HbIX Pyl U KOHLEHTPAaTOB B
COBPEMEHHBIX TEXHOJIOTHYECKX Mpolieccax 3a pyoexom?

10 KakumMu OCHOBHBIMH IOKa3aTENSIMU XapaKTEpU3YIOT pe3ysIbTaT MPHU OLIEHKE KadecTBa arjoMepara B
COBpPEMEHHBIE TEXHOJIOTHUECKHUE Mpoleccax 3a pyoesxom?

11. Kakue coBpeMeHHbIE TEXHOJOTHYECKHE MPOILECChl HMMEIOTCS 3a PYOeKOM IO  MOIYYEHHIO
OKaThIIIACH B METAJTypPrU4eCKOM ITPOU3BOJICTBE?

12. Kakue coBpeMeHHbIe TEXHOJIOTHYECKUE MPOLIECCHl UMEIOTCS 3a pyOeKOM MO MPOU3BOJCTBY CHIPBIX
OKaThIIIeH?

13.Kakue coBpeMeHHbIE TEXHOJOTUYECKHUE MPOIECChI UMEIOTCS 3a pyOeKOM IO 30HAM KOHBEHWEPHOM
MAaIlMHBI JJ151 00’KUTa OKaThIIei?




Kon NHauKaTop 10CTHKEHUS

OueHo4yHbIE CpeCcTBA

HHIMKATOpAa KOMIETEeHI[UH
14. Kakue coBpeMeHHBIC TEXHOJIOTHYECKHE MTPOLIECCHl UMEIOTCS 32 PYOEIKOM IO OIIEHKE KaueCcTBa
OKaThIIIEH?
Ilpumepnvie npakmuyeckue 3a0anusl:
[IpoBectu 0030p nuTeparypbl 1O oOlLEHKEe S(O()EKTUBHOCTH TEXHOJOTMYECKHX MPOLECCOB IMpHU
MIPOU3BOJICTBE PA3IMYHBIX IMUXTOBBIX MATEPHUATIOB METAILTYPTHUECKOTO TIPOU3BOICTBA.
CocTaBuUTh aHHOTAIIMKM 110 BBISIBJICHHBIM UCTOYHHUKAM
BEISIBUTH KITIOUYEBBIC CIIOBA B BHISIBJICHHBIX HCTOYHUKAX
Pa3paboraTh TecTOBbIC 3a1aHUs AJIs YTITYOJIEHHOTO H3y4eHUsl Hanbosee CyleCTBEHHOM nH(OopMaIIUU.
3aoanus na pewenue 3a0au:
[To nmpeacraBneHHOM B 00pa30BaTEIbHON MOPTaie METOAMKE BBIMOJIHUTD PACUET ONTUMU3ALIUN
TEXHOJIOTHYECKHX TPOIECCOB MyTEM CHUKCHHSI YACITBHOTO pacXoja KOKCa YBEIIMUECHUEM COACPKAHMUS
JKele3a B UXTE JOMEHHOM Mevu.

KHC-1: Criocoben aHAJIN3UPOBATH | [lepeuenv meopemuyeckux 60NPOCO8 K IK3AMEHY:

CYIICCTBYIOIINC TCXHOJIOI'MH IMMOJIy4CHUA
METAJIJIOB U CIIJIaBOB

1. VI310%u1Te OCHOBHBIE OMPEIEICHUS U MTOHITUS, UCIIOJIb3yeMble TI0 ()a30BbIM PaBHOBECHUSIM B TEOPUU
MPOLECCOB MPOU3BO/ICTBA YYT'yHA.

2. VI3101UT€ OCHOBHBIE ONPEACIICHHS U OHSITHS, UCIOJIb3yEMbIE IO KHHETUKE NPEBPALLEHUN B TEOPUHU
MPOLECCOB MPOU3BOJICTBA YYT'yHA;

3. Kakue mokaszatenu HUCHONB3YIOT NI XapaKTePUCTHKU (Pa30BBIX PaBHOBECHUHU NMPHU BOCCTAHOBICHUU
JKEIIE30PYHOTO ChIPBA.

4. Kakue mokaszaTeiau HCIOIB3YIOT JUIsl XapaKTePUCTUKHU IMapaMeTpbl KMHETHUKU MPEBpAIICHUN Npu
BOCCTAHOBJIEHUH JKEJIE30PYIHOTO ChIPBS.

5. KakoBa cymHocTh a30BbIX paBHOBECHUI MPU TOPEHUH TOILTHMBA B (DYPMEHHBIX OUarax.

6. B uéMm nposBisieTcss KUHETHKA MPEBPALICHUI TPU ONPEeoNel poJid CUJIOBOTO B3aUMOJIEHCTBUS
IMOTOKOB IIIMXTHI U Ta3a.

7. B uém miposiBisitoTes (ha30BbIe paBHOBECHS B 3aKOHOMEPHOCTSIX U3MEHEHHS TEMIIEpaTyp B arperare mno
MIPOU3BOJACTBY UyI'yHa.

8. Kak M3MEHHUTh KMHETUKY MPEBPALICHUIN IS TOCTHKEHUS MAaKCUMAJIbHOW MPOWU3BOJUTEIBHOCTH U
MHHUMAJIBHOTO YJIETBHOIO pacxo/1a KOKca.

9. Kak u3MeHUTh KHHETHKY MPEBPAIEHUN SISl 00ECTIEeYeHHUsT POBHOTO CXO/1a IUXTHI.

10. Kak yuuThiBaTh (ha30Bble PaBHOBECHS MPU OMPEIEICHUH MPECIbHON CTENeHH HCIOIh30BaHUS
MOHOOKCHa YIJIE€poJia U BOJAOPOA.
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11. B uém mposBisgercs KUHETHKA TMpEeBpalleHud npu (HOpMUPOBAHHMS UYryHa, INEPBUYHBIX,
IIPOMEKYTOUHBIX U KOHEUHBIX 1IIAKOB.

12. U3noxwure (hazoBble paBHOBECHSI M KHHETUKY MIPEBPAILEHUI MPH pacrpeieIieHUH cephbl B Ipolieccax
IIPOM3BOJICTBA YYT'yHA.

13. OxapakTepu3yiTe MHOIOKOMIIOHEHTHOCTH HIMXTOBBIX MaTe€pHalibl JOMEHHOH IJIABKH; OCHOBHbIE
TE€XHUKO-KOHOMHYECKHE I10Ka3aTeld U CIOCOObI HX YIydllleHHs; oOlMe MpaBuiia I[OCTPOEHUS
QITOPUTMOB aBTOMAaTU3UPOBAHHOI'O YIPABICHUS JOMEHHBIM IIPOLIECCOM.

14. JlaiiTe onpeneneHus NpoOLECCOB: IBUKEHNUE IIMXTOBBIX MAaTEepUAJIOB IIPU 3arpys3Ke B 11€4b, TOPEHHE
TorIMBa y (pypM, TEIUIOOOMEH B IIAXTHOM TEYH, IBWKCHHWE MATEpUANIOB B IE€YH, JBH)KCHUE T'a30B B
JIOMEHHOH Me4yH, BOCCTAaHOBJICHUE U (POPMUPOBAaHUE YYT'yHa, IUIABJICHUE U [IUIAKOOOPa30BaHUeE.
IIpumepnvie npakmuyeckue 3a0anus:

[TpoBectu 0030p MUTEPATYpPBI MO aHATIM3Y OCHOBHBIBIX 3aKOHOMEPHOCTEH (a30BBIX paBHOBECUH U
KMHETUKHU [TPEBPALLEHUI B MHOTOKOMIIOHEHTHBIX CUCTEMAX .

[TpoBectn 0030p IUTEPATYpPBI MO OLIEHKE BIUSHUS pa3IMYHbIX (PAKTOPOB Ha MPOLIECCHI B
MHOTOKOMIIOHEHTHBIX CHCTEMAaX.

[TpoBectu 0030p NUTEPATYPBHI IO NPOTHO3UPOBAHUIO PE3YIIHTATOB IIPOLIECCOB B MHOTOKOMIIOHEHTHBIX
cucTemax

CocTaBuTh aHHOTAIIMM 110 BBISIBJIEHHBIM UCTOYHHUKAM.

BBISBUTE KIIIOYEBBIE CIIOBA B BBISIBJICHHBIX HCTOUYHUKAX.

Pa3paboraTh TeCTOBBIE 3a/1aHUs AJIs YTIITYOJIEHHOTO U3ydeHuUsl Harbolee CylecTBEeHHOW nHpopMaluu.
3aoanus na pewenue 3a0ay:

[IposiBUTH HAaBBIKM MaT€MaTHYECKOIO OIMUCAaHUS MPOLECCOB B MHOTOKOMIIOHEHTHBIX CHUCTEMax C
IpUBJICUEHUEM METOJUKH, MPEICTaBICHHON B 00pa3oBaTelbHOM MopTaie. BrIMoMHUTH pacuyér pocrta
MIPOU3BOJUTENILHOCTH JOMEHHOM MeYM MPU CHWKEHUH COJAEP KaHMSI MEJIOYH B ChIPhEBbIX MaTepuaiax.
ITo pesynpraTram pacyéra NpeACTaBUTh AaHAIN3 OLEHKH ITPOLECCOB B MHOTOKOMIIOHEHTHBIX CUCTEMAX.




0) Ilopsinok nmpoBeaeHns MPOMEKYTOYHOM ATTECTAMH, MOKA3aTeJIH M KPUTEPUH OLICHUBAHMA:

[TpomesxyTounas aTTecTaiys no Jucuuiuinae «[luppomeramTyprudeckue mpoLecchl U arperaTbl» BKIOYAET TEOPETUYECKHE BOIIPOCH, O3BOJISIOIIN €
OLIEHUTh YPOBEHb YCBOEHHUS OOYHYaIOUIMMHUCS 3HAHUMN, U MPAKTHUECKUE 3aJaHMs, BBIABJSIOIIME CTENEHb COPMUPOBAHHOCTH YMEHUH U BIIAJCHUH,
mpoBoAMTCS B (popme 3auera.

3ayer Mo AAHHOW IUCLMIIJIMHE NPOBOAUTCS B BUAE cOOECENOBaHMs B PaMKax TEOPETUYECKUX BOIIPOCOB, BHIHOCHUMBIX Ha 3auyeT W/MIM PELICHUsS
IIPAaKTUYECKUX 3aaHUM.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

— Ha OLIEHKY 3aumeHo — O0y4alolIUIiCs TTOKa3bIBA€T BHICOKUI YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHI[UH, T.€. MPOYHO YCBOWJI MPENLyCMOTPEHHBII
IIPOrpaMMHBIM  MaTepuaj, MpaBWIbHO, apryMEHTHPOBAaHO OTBETWJ Ha BCE BOIPOCH, C MPUBEICHHMEM NPUMEPOB, IOKa3zal IIyOOKHe
CUCTeMAaTHU3UPOBaHHBIC 3HAHUS, BIIAJICET MPUEMaMU PACCYKICHUS U COTIOCTABIISIET MaTeprall U3 Pa3HbIX HCTOYHUKOB (TEOPHIO CBSI3bIBACT C MPAKTUKOM,
APYTUMH TEMaMH JaHHOTO Kypca, IPYTUX U3y4aeMbIX IPEJAMETOB), a TaKkKe 0e3 OMIMOOK BBITIOIHUI MPAKTHYECKOE 3aaHNE;

— Ha OLICHKY He3aumeHo — pe3ynbTaT 00y4eHHUs He JOCTUTHYT, 00Yy4alOIIUNCs HE MOXKET IOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHUS
nHpOpMAINY, HE MOXET NOKa3aTh MHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



