MHWHUCTEPCTBO OFPASOBAHNSA U HAYKU
JOHELIKOM HAPOJIHOM PECITYBJIMKU
I'OCYJJAPCTBEHHOE OBPA3OBATEJILHOE YUPEX/IEHUE
BBICILET'O [TPO®ECCUOHAJIBHOI'O OBPA3OBAHUS
«IOHELIKUM HALTMOHAJIbHBIM TEXHUYECKWI YHUBEPCUTET»

2023 roma

PABOYAS IPOFPAMMA JUCLUTLIAHEI
b1.0.32 MeTtaaayprusi 4yryHa

(K0A ¥ HAMMEHOBAHHE AMCLMIUTHHBI COTJIACHO YueGHOMY nnaHy)

HampaBnenue nNoAroTOBKH: 22.03.02 Metamtyprus
HamnpasneHHocTs (mpo¢uis): Merannyprus 4yryHa,
DneKTpOMeTaJLTyprusi CTajHy,
Mertamuryprus [BETHbIX METaJLIOB,
O0paboTka MeTaJIOB JaBlI€HUEM,
[IpoMmpllIeHHas TEMIOTEXHUKA

IIporpamma: bakanaspuar
®opma 0OyyeHus: O4Hasi, 3a04Has
®opma 00ydeHHs: Ovnas 3aoyHas
Cemectp(sl) - 5
OO61mas Tpy 10EMKOCTH B 3.e/4acax 3,0(108) | 3,0(108)
KonTakTHas pabora (4ac.), B TOM YHCIe: 55 _ 12
JIEKLIUH 34 4
nabopaTopHble paboThl 13 -
npakTHYeCKHe (CEMHHAPCKHUE) 3aHATHUS - : -
CamocTosTenbHas paboTa (4ac.), B TOM 4HCIIe: 17 60
KypCOBO#i poekT (pabota) (cemectp/yac.) - = .y ]
Kontpons (3k3ameH, 4ac./3a4€T) OKk3aMeH, | DK3aMeH,
36 36

Honenxk, 2023 r.



Paboyas nporpaMma AUCUMIUVIMHEL «MeTaJyprusi 4yryHa» COCTaBj€Ha B COOTBETCTBHH C
vueOHBIMH IUIaHAMH 110 HampasjieHuro noarotoBku 22.03.02 «Metamtyprus» (HanpapieHHOCTh
(mpodmas): «MeTamnyprus 4yryHa», «NEeKTpOMETALTYPrus ctamw», «MeTauiyprus HBETHBIX
metamnoB», «O6paboTka MeTanoB JaBieHHeM», «[IpoMblluleHHas TeruloTexHuKa») mis 2023
rojia ipuéma 1o O4YHoi U 3a04HOI hopmaM o0ydYECHHUS.

CocTaBHTENb:

npodeccop kabenps «PyrHoTrepmMudeckue
MPOIIECCHl U MAJTOOTXOIHEIE TEXHOIOTHH),
I-p TEXH. HayK, OLIEHT 42, - A.B. Ky3un
(noxnwck) J (®.H.0.)

PaGouas nporpaMmma paccMOTpeHa H NIPHHSATA Ha 3aceJaHUH Kadeapsl
«PynHOTEpMHUYECKHE MPOLIECCH H MATIOOTXOIHBIE TEXHOIOTHI»

[Iporokon ot «13» mapra 2023 royg 8
3apenyromuit kadeapoit B.B. Kouypa

(nommuce) — 7 (®.H1.0.)

PaGovas nporpaMma corJjiacoBaHa ¢ BblllycKaromei kadeapoii «D1eKTpoMeTaLTypris»

H.o. 3aBenyromiero kageapoii %W B.W. 3auka
(nonmucs) (®.1.0.)

PaGoyas nporpaMma corJiacopana ¢ Beinyckalpomei kageapoii «{BetHas MeTamtyprus

¥ KOHCTPYKIMOHHBIE MaTEpPHAJIBI» ( /”/
77,
3aBenyroumii kadeapoii i C.IO. ITaceyHuk
&nofimfics) (®.1.0.)

/7
Pabouas nporpamma cor1acoBaHa ¢ BeINyckawmeil kageapoii «O6paborka MeTanion
JIaBJICHUEM»

3aBenyrommii kKadenpoii / C.A. CHuTKO
(nopmites)

(@.H.0.)

PaGoyas nporpaMma corJiacopaHa ¢ Bbiyckalomeii kadeapoii « Texuuueckas

TeII0U3NKa»
/3aBenytowwmii kadenpoii ‘/; A.B. Bupiokos

7

(moamuce) (®.1.0.)

PaGouas nporpaMMa ogo0peHa yue6HO-MeTOAHYECKOH KOMHCCHEH 110 HANPaBJICHHUIO
noaroroBku 22.03.02 «MeTtauryprusa»

[Tpotokon ot «29» mapra 2023 g/N&Z/
Tpencenarens A Chutko C.A.

(HW (®.H.0)




Pabouast mporpamMma npoasieHa 1t 20 roja npuema Ha 3ace1aHuu Kadeapsl
«PyaHoTepMuyeckue mpoueccsl 1 MaJOOTXOIHbIE TEXHOJIOTUN

3aBenyronuit kageapoi

(Tmoamuch) (©.1.0.)

PaGouas mporpamma corJjiacopaHna ¢ Bblnyckarwmeii kageapoi «JIeKTpoOMETAILTYpPIrHs»

3aBenyronuit kadgeapoi

(oamuce) (®.1.0.)

Pabouas nmporpamma corJiacoBaHa ¢ Bblnyckamomiei kadeapoii «l{BeTHas MeTamyprus
Y KOHCTPYKILMOHHBIE MaTEpUAIIb»

3aBenyronuil kageapoi
(Tmoamuck) (©.1.0.)

PaGouas mporpamma corJjiacoBana ¢ Bblnyckamomieil kageapoii «O6padoTka METAILIIOB
JABJICHUEM

3aBenytromuii kKadenpoit

(Tmomuch) (®.1.0.)

Pabouas mporpamma corJjiacoBaHa ¢ BbImyckamomeid kadenpoii «Texanaeckas
TETI0(U3UKA»

3aBenyromuii kKadenpoit

(moamnucs) (®.1.0.)



1 OBBEKT, HEJIb 1 3AJIAYX OCBOEHMUSA JTUCIIAITJIMHBbI

JucuurimHa paccMaTpUBaeT BOIPOCHI MOJIYYEHHUs YyTYHA U3 OKYCKOBAaHHOTO JKEJIE30COAEPKALLErO
CBIPBS U TOIUIMBA B CIIELUATIbHOM METAJIIyPIrHYECKOM arperare — JOMEHHOM I1euHu.

Henp aucuMnmiMHbI — NOPUOOPETEHUE 3HAHUM, YMEHMM M HaBBIKOB, HEOOXOAMMBIX IIpU
OpraHM3alyi TEXHOJIOTHYECKOr0 IIPOLEcca BBIIIJIaBKA YyI'yHa B JOMEHHBIX II€4aX.

3agaun u3ydyeHUsl JMCHUILVIMHBbI — OOpETeHHE CTYACHTAMH 3HAHWH, YMEHMHA W HaBBIKOB O
3arpys3Ke Ie4y, IPOTEKaHUU OCHOBHBIX PEAaKLUN U NOBEICHUE IIUXTOBBIX MAaTEPUAIIOB y JOMEHHOM IE€UH;
pa3BUTHE y CTYIAEHTOB COOTBETCTBYIOIIMX 3HAHUN U YMEHMH, CBA3aHHBIX C BBIIIOJHEHHEM IPOCTEHIINX
pacyeToB OCHOBHBIX I10Ka3aTeIe JOMEHHON IIABKU.

B pe3synbrare nu3yyeHus JUCLHHUIIIMHBI CTYACHT JOJKEH:

3HAMb: TEXHOJIOTUYECKYIO CXEMY JIOMEHHOT'O MPOU3BOJCTBA; OCHOBHBIC TPEOOBaHMSI K IIUXTOBBIM
MaTepuaaM M TOIUIMBY; IOPSAIOK 3arpy3KH LIMXTOBBIX MAaTEPUAIIOB; IIOBEICHUE MAaTEPUAJIOB U T'a30B B
JIOMEHHOM TI€4YM; OCHOBHbIE (PU3MKO-XMMUYECKHE IIPOLECCHl, IMPOTEKAIOIIUMe B JIOMEHHOW IIeuW;
o0Opa3oBaHME YyTyHa U IJIAKW; METO/1bl HHTEHCU(UKALIMU JOMEHHOT'O poIiecca.

ymemby: cHopMupoBaTh TpeOOBAHUS K IIMXTOBBIM MaTepHajaM M TOIJIMBY, BBIIOJHSATH PacyeThbl
OCHOBHBIX IIOKa3aTelieil JIOMEHHOW IUIaBKH, Ka4eCTBEHHO OLECHUTH ONpeneiiarth 3((EeKTUBHOCTh
IPUMEHEHUS METOA0B UHTEHCU(UKALIUU JOMEHHOM I1aBKH;

én1adems: METOJAMH pacyeTa OCHOBHBIX TEXHOJOTMYECKHX IIOKa3areled OMEHHOW IJIaBKU;
OCHOBHBIMM IIpUEMaMH YIIPABJICHUS TEXHOJIOTMYECKUMHU IIPOLIECCAMU ITPOU3BOJCTBA YEPHBIX METAIUIOB;
METO/AMHM pacyeTa IMMUXThI JOMEHHOIO IPOIiecca MOJyYEHUs YyTryHa.

[lepeuncienHble pe3yabTaThl OOYYEHHUS SBISIOTCS OCHOBOM Il (POPMHUPOBAHUS CIIEAYIOIIUX
KOMITIETECHIIMM:

VK-2. CriocoOeH orpenensaTs Kpyr 3ajiad B paMKax MOCTaBJICHHON LeJIN U BbIOMPATh ONTHUMAaJIbHbIE
CIOCOOBI HUX PpELICHHs, HMCXOAs U3 JEHCTBYIOIIMX IIPAaBOBBIX HOPM, HMEIOLIUXCS PECYpCOB U
OrpaHUYCHUN;

OIIK-6. CriocobeH mnpuHHMaTh OOOCHOBaHHBIE TEXHHUUYECKHE pEIIeHHs B INPoQeccCHOHAIbHON
NesITebHOCTH, BEIOMPATh 3(h(heKTUBHBIE M 0€30MaCHbIE TEXHUUECKUE CPEJICTBA U TEXHOJIOTHH.

2. MECTO JUCHUILIUHBI BOCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMME

JucuumnirHa oTHOCUTCS K 00s13aTenbHoM yactu brioka 1 aucuumuine (Moyieit) yueOHOro mniaHa.

basupyercs Ha 3HaHUSAX, YMEHHUSX M HaBbIKax, KOTOpbIE CTYIEHT MpUOOpeNn Npu OCBOECHUU
OpPEIIECTBYIOIMX AMCUUIUIMH: BbICHIass MaTeMaThka, (U3MKa, XUMHSA, SKOJIOTHS, TEIJIOTEeXHUKA,
(1)I/I3I/I‘I€CK35I XUMUs, TCOPUA METAJUTYPrud4CCKUXx CUCTEM, BBCIACHUC B CICHHUAIIBHOCTb, TCOPCTUYCCKUC
OCHOBBI JIOMEHHOT'O ITPOU3BO/ICTBA, TEINIOMACCOOOMEHHBIE MPOLIECCH B METATYPTUYECKHUX arperarax.

3HaHI/I$[, YMCHHA W HABBIKK PCATUIYIOTCA CTYACHTOM IIpH O6y‘-ICHI/II/I CICAYIOMINX AUCHUILINH
o0opynoBaHue il 00ecHeueHUs] METAUTypruYecKUX TEXHOJIOTHH, Teopus IPOLECCOB IMOATOTOBKH
CBIPbS, HKOJOTHS METAJUTyprUYecKOro IPOM3BOJCTBA, PECypco- M 3HEprocOepexeHHe B YEPHOH
METaJUIypruy, OCHOBBI TEXHOJOTMH KOMOMHHMPOBAHHOTO JIyThsl BBICOKHX IapaMeTpOB, TEXHOJOTHS
JIOMeHHOﬁ IUIaBKHU, OKCILTyaTalusd JTOMCEHHBIX neqef/i, 0OeCKOKCOBast MCTAJUTYpTrUsa, a TaKXKe IIpHUu
Beinosinennn HUP. Kpome Toro, 3HaHus, yMEHHUs U HaBBIKM, MPUOOPETEHHbIE MPH OCBOCHHM JTaHHOM
JAUCHOUIINIMHBI, PCAIM3YIOTCA IIPH MPOXOKICHUU HpOHSBOI{CTBGHHOﬁ u Hpe}IHHHHOMHOﬁ IMPAKTHK,
rOCyJapCTBEHHON MTOTOBOM aTTECTAIlMHU IMPH BBIMOJHEHUH W 3aIIUTE BBITYCKHOW KBaIM(PUKAIMOHHOM
paboThl GakanaBpa, a TaKKe MPH MPOJI0JKEHUH 00yUeHHs B MarucTpaType.



3. CTPYKTYPA U COAEP KAHUE JUCHUIIVINHBI

3.1 Pacnpeuenelme y‘leﬁHbIX 4acoB 10 TeMaM AMCUHUILIMHBI 1 BUJIAM 3aHATHH

KommmuectBo wacos
(ounasi/3a0uHas Gpopma)

HaunmenoBanune TeMbl
B TOM YHUCJIE

CoJlep>KaTeNNbHbIX MOJYJIeH
(conep AymIei) Bcero [Ipaxr.

Jlexuuu | JlabGop. (Comn.) CP
Tema 1. BBenenue, 1iesu v 3aj1auu Kypcea.
CoBpeMeHHOE COCTOSIHUE IOMEHHOTO TPOU3BOICTBA
B Mupe. TexHoJornyeckas cxema JOMEHHOTO
IIPOM3BOJICTBA. 6/8 4/- -/- -/- 2/8
Tema 2. JIBUKeHHE MaTEpUAJIOB U ra30B B IOMEHHOM
[IEYU. 8/9 4/1 2/- -/- 2/8

Tema 3. 3arpy3ka HIMXTOBBIX MAaTepUAJIOB B
JOMEHHYIO TIeYb U X paclpeeiicHue Ha
KOJIOIITHHUKE. 8/9 4/1 2/- -/- 2/8

Tema 4. Bunsl Bjaaru ¥ ee oBeIeHHE B TOMEHHOMN
neud. [ToBeaeHNEe NIMXTOBBIX MAaTEPHUAIOB B MEYH.

Paznoxenne kapOOHATOB. 8/8 4/- 2/- -/- 2/8
Tema 5. BoccraHoBHTENIBHBIE IPOLIECCHI B JIOMEHHON

TICYH. 10/11 4/1 4/2 -/- 2/8
Tema 6. OOpa3oBaHue YyryHa U IIIaKa. 10/8 6/- 2/- -/- 2/8
Tewma 7. IIpoueccel, MpOTEKAOIIE B TOPHE

JIOMEHHOM TTeUu. 9/7 4/1 3/- -/- 2/6

Tema 8. MeToapl ”HTEHCU(PUKAIIUHA TOMEHHOTO
nporiecca. TeXHUKO-IKOHOMUYECKHE TTOKa3aTeNIn

JOMEHHOH IJIaBKH. 9/6 4/- 2/- -/- 3/6
KonTakTHas pabota (10n0JHUTENIbHAS) 4/6

KypcoBast pabota (mpoekT) -/- -/-
Hroro no Buaam 3aHsaTHH 72/72 34/4 17/2 -/- 17/60
KonTpoib 36/36

Hroro: 108/108

(I)OpMI/II)OBaHI/Ie KOMIIeTEHIINI B pe3yabTaTe 0CBOCHUA TEM JUCIHUIIVIMHBI

Kommerenmn Tembl AUCHUIIITUHBI, HAllETIEHHbIE Ha BBIPAOOTKY KOMITETEHIIUU
YK-2 Temsr 1-8
OIIK-6 Tema 1-8
3.2 Jlekuuun

Tema 1. Beenenue, nean u 3aga4uu Kypca. CoBpeMeHHOe COCTOSIHHE JOMEHHOI0 IPOU3BO/ICTBA
B Mmupe. TexHoornyeckas cxemMa J0MEHHOI0 IPOM3BOJACTBA.

Copnepxanue Tembl 1: Beaenue, nenn u 3amaun kKypca. COBpEMEHHOE COCTOSHUE JOMEHHOTO
npou3BoJcTBa B Mupe. Pyanbiii aBop u OyHkepHas scrakana. [Ipuem, ckiagupoBaHue M TMojada
MaTepHajoB B JIOMEHHYIO Neub. JlOMeHHas medb U MOHATUS O e€ mpoguie, COCTaBHbIE YaCTH IEYH.
Pacnipenenenne OCHOBHBIX XMMHUYECKHX IPOLIECCOB IO BBICOTE MEYH.

JIutepatypa x Teme 1: [1, 2 ]



Tema 2. /IBUsKeHHe MATEPHAJIOB U I'a30B B JOMEHHOI MeYH.

Conepxxanne temsbl 2: [IpoTHBOTOK MaTrepuasoB U ra3oB B JJOMEHHOHN MEYM U €ro panuoHaJbHas
opranu3anus. [[BH>KeHuEe IUXTOBBIX MAaTEPUATIOB B JJOMEHHOM Ne4r. [[BUKEHHUE Ta30B B JOMEHHOW MEYH.
AKTHUBHBIN BEC IIUXTHI.

Jluteparypa k Teme 2: [1, 2]

Tema 3. 3arpy3ka IIMXTOBBIX MaTepHajoOB B [OMEHHYI Iledb W HMX paclnpeaejleHHe Ha
KOJIOLIHHMKe.

Conepxxkanrie Tembl 3: Cxema mojgauum martepuasia B mnedb. CcblllaHUE€ MaTEpPHAIOB C OOJIBIIOTO
KOHyCca W paclpejelieHue UX Ha MOBEpXHOCTU 3achiii. MDakTopbl, BIMSIONIME Ha paclpeiesieHue
MaTepuaJIoB Ha KOJIOLIHUKE. BenmnunHa KokcoBoM mnonayu. llopsAamok 3arpy3ku MaTepualios.
Pacnipenenenne marepuanoB Ha konomHuke. Pabora BPILI.

Jluteparypa k Teme 3: [1, 2]

Tema 4. Buabl BJIaru u ee nopejaeHune B JoMeHHOH nmeun. [loBeieHHe MUXTOBBIX MATEPHAJIOB
B neun. Pa3inoxkenne kapooHaTOB.

Coz[epn(aHHe TeMbl 4: OCHOBHBIE UCTOYHUKHU MOCTYIIJICHHA BJIark B AIOMCHHYIO IICYb. HOBGZICHI/IG
TUTPOCKONMYECKON M THIPATHOW BJIard B mevd. Buibl QIiOCOB, X OCHOBHBIC MECTOPOXICHUS. Buabl
KapOOHATOB M UX PA3NIOKEHHUE B YCIOBUAX AOMEHHOH IutaBku. [loBeeHue Kene30pyHOro MaTepraina u
KOKCa I10 CEYCHHUIO U BBICOTE JIOMEHHOM TICUH.

Jluteparypa k Teme 4: [1, 2 ]

Tema S. BocctanoBUTe/IbHBIE IPOLECCH] B JOMEHHOM EYH.

Copnepxxanne Tembl 5: TepMoOUMHAMUYECKHE OCHOBBI BOCCTAHOBUTENIBHBIX IpoueccoB. Obuiue
3aKOHOMEPHOCTH BOCCTAHOBIIEHUSI OKCUIOB Kejle3a B IOMEHHOU neuu. BoccTaHOBIIEHNE OKCUIOB XKele3a
OKCHJIOM YIJIepoJa, BOAOpPOIOM U yriepogoM. CpaBHEHHE NPSAMOrO U KOCBEHHOI'O BOCCTAHOBIJICHHS.
BoccTranoBnenue okcu10B Maprasua, KpeMHus, gochopa u Apyrux 3J€MEHTOB B JOMEHHOM MeUH.

Jluteparypa k Teme 5: [1, 2]

Tema 6. O0pa3oBaHue YyryHa M ILIaKAa.

Coneprxanne Tembl 6: HacellieHue Merasmia yriepoaom, 00pazoBaHre yyryHa. BUuibl 4yryHOB U BX
coctaB. OOpa3zoBaHue IUTaKa, BUIBI OOpa3ymOIIMX IIJAKOB B Me4Yd (NMEPBUYHBIN, MPOMEKYTOUHBIMH,
KOHEUHBIN), WX XHWMHMUYECKHI COCTaB U OCHOBHBIC CBOMcTBa. I[loBemeHue cepsl B JOMEHHOM IIeyw,

necyibdypanus 9yryHa.
Jluteparypa k Teme 6: [1, 2 ]

Tema 7. IIpoueccbl, nmporekawinue B ropHe JOMEHHOM MeYu.

Cogepxanne TeMbl 7: ['opeHue yriepona u cocTaB ra3a B ropHe. Pasmepsi 30H ropeHus u (pakTopsl,
onpenenstomue ux. OKUCIEHNE paHee BOCCTAHOBIICHHBIX 3JIEMEHTOB U UX IMOBTOPHOE BOCCTAHOBJICHUE.
N3menenune TtemriepaTypbl M COCTaBa Ta3a MO OCH BO3IYIIHBIX (ypm. V3MeHeHHe TemmepaTyphl,
IaBJIEHUS M COCTaBa rasa II0 BBICOTE JOMEHHOW Itedyu. [loHATHE O TEIUI0OOMEHE B IOMEHHOM IIE€YH.
[ToHsTHE O MaTepUANTBHOM U TEIIJIOBOM OallaHCE IOMEHHOM TUIaBKHU.

Jluteparypa x Teme 7: [1, 2]

Tema 8. Mertoabl HHTeHCHPUKAUMH [OMEHHOro Imponecca. TeXHHKO-IKOHOMHYECKHE
N0KA3aTeJI JOMEHHOH IJIABKH.

Conepxanue Tembl 8: Harpes u yBiakHeHue yThsi, 0OOTalleHHE OyThs KUCIOPOJIOM, BIyBaHHE B
JIOMEHHYIO meub npuponaHoro raza u IIYT, komOunupoBanHoe ayThe. IloBblllleHHE HaBieHUs Ta3a B
paboyeM TMpOCTpaHCTBE JOMEHHOM Teud. YJelNbHBIH pacxoa KOKca, YIEJIbHOE MPOU3BOCTBO,
UHTEHCUBHOCTh IUIABKU, BpeMsi MpeOBbIBaHUS MaTEepHaJOB B JIOMEHHOW Ie4M, CeOECTOMMOCTh YyTyHA.
Bnusinue pa3Hbix pakTOpoB HA OCHOBHBIE NTOKA3aTeIU padOThI MEYH.

JIutepatypa k Teme 8: [1, 2 ]



3.3 llpakTHyeckue (CEeMUHAPCKHUE) 3AaHATHS

No Tema 3ansaTus O06beMm, yac. Jluteparypa
/1 OYHasi/3a04Has
Y4eOHbIM MJIaHOM HE 3allJIaHUPOBAHO
Hroro:

3.4 Jl1aGopaTopHbie padoThI

Ne Tema paboTsI O0mbewM, gac. Jlutepatypa
n/m OYHas1/3a09Has
HccaenoBanue ra3oJuHaAMHYCCKIX CBOMCTB IIIHUXTHI.
1 Onpenenenyue CTaTHYECKOro M AMHAMHUYECKOTO yIiia [3,4, 5]
OTKOCA HIMXTOBBIX MaTepPHAJIOB. -/-
2 3arpys3ka JIOMEHHOM TEYH. 2/- [3,4, 5]
3 BoccraHoBnenne oKCHIIOB JKelie3a ra3000pa3HbIM 3.4, 5]
BOCCTaHOBHUTEJICM. 2/- ===
4 BoccraHoBneHne oKCHI0B Kelle3a YIIIepOoIOM. 2/- [3,4, 5]
5 Pa3msiraenue xene3opyaHbIX MAaTEpPHAIIOB. 4/2 [3,4, 5]
6 Omnpenenenue TeMnepaTypsl MIABICHUS U BI3KOCTH 3.4, 5]
METAJUTYPIMYECKHUX IIJAKOB. 2/- ===
7 Brnusinue nmapaMeTpoB BO3AyHIHBIX (GypM Ha pa3zMephl 30HBI 3.4, 5]
IUPKYJISIUH. 3/- ===
W3yuenue ByBaHUs pa3HbIX BUJOB TOILIMBA. 2/- [3,4, 5]
Hroro: 17/2

3.5 CamocrosiTesibHAas padoTa CTyAeHTa

Ne Bunel camocTosiTenbHON paboThI CTyI€HTa O6mbewm, yac.
/1 (ouHas/3a0uHas)

1 | M3yyeHue JIEKIIMOHHOTO MaTepuasa 10/30

3 | HoxaroroBka K 1a00paTOpHBIM paboTaM 7/21

2 [ToaroroBka K MPaKTUYECKUM 3AHATUIM -/-

4 | BommosHeHue KypcoBoi paboThl -/-

5 | BelnonHeHne KypcoBOro npoeKTa -/-

6 | BeimonHeHne MHAMBUAYAIBHOTO 3aJaHUs -/9

Hroro: 17/60

3.6 Kypcosoii npoekT (padora), HHIUBHAYAJIbHOE 3aJaHUE

KypcoBoii npoekT (paboTa) Mo JUCHUIIINHE y4eOHBIM MIAHOM HE TTPETYCMOTPEH.

[TpeycMOTpeHO BBINOJIHEHWE WHAMBHIYATBHOTO 33/1aHusl (KOHTPOJIbHOU pabotsl). Llens — o0ydenue
OCHOBaM pacyeTa; 3aKperuieHue, yriayoneHue u 00o0IIeHe 3HaHui, MproOpPEeTEeHHBIX NPU U3YYEHUH TEOpUH
9TOM  JuMCIMIUIMHBL —~ VIHIMBHIyaldbHOE  3aJaHMe  OKa3blBaeT  COACHCTBHE  PAa3BUTHIO  HABBIKOB
CaMOCTOSITEIIFHOTO PEIICHUS] TEXHUYECKUX W/WIIM TEXHOJOTMYECKHX 3a1ad. Pa3BHBaeT KOHCTPYKTHBHOE
OTHOILIEHWE K METOJaM pAacyeToB, COBEPIICHCTBYET HAaBBIKM BeIEHHUS M O(QOPMIICHHUE IPOEKTHOM
nokyMeHTanui. O BBITOJTHEHUH WHIMBHUAYAJIBHOTO 3aJIaHMSI COOOIIAeTCsl CTyJICHTaM B Hadaje CeMecTpa, a
YCIIOBHS K 33/IaHHIO MIPEIOCTABIISIETCS B TEUEHHE MecAlla 1ocie Hayana y4eOHOro CeMecTpa Mociie U3yUeHust
COOTBETCTBYIOIIETO JISKIIMOHHOTO MaTepHalla M/ U3YUYeHUH MaTepHaia, KOTOPBI HEe pacCMaTpUBaeTCs Ha
aexiusix. O0ObeM yueOHOW Harpy3Kd IpU BBIOJHEHUM WMHIMBUAYAJIbHOTO 3aJaHUs — HE MeHee 9 uyacos.
Craava MHIUBUAYAJIBHOTO 3aJIaHUS OCYIIIECTBISICTCS HE TIO3/IHEE YEM 3a JIBE HE/ICNH JI0 OKOHUAHHUS YIeOHOTO
ceMecTpa. BrlnonHenne MHAMBUIYalbHOTO 3a/1aHus ocyuiecTsisiercs B yackl CPC. Pekomenayembiit 00beM
MOSICHUTEITLHOW 3aITUCKH 110 HHANBHUIYAJILHOMY 3a/IaHuio — 5-15 ctpanut; popmara A4 (210x297 mm).



4. ®OHJ OHEHOYHbIX CPEACTB

4.1 Kpurepuum ¥ ImKajJbl VI HMHTeIPHPOBAHHON OLEHKU YPOBHSI C(OPMHPOBAHHOCTH
KOMIIeTeHIHI
Cocmasnarowas komnemeHyuu — NOJHOMA 3HAHULL

— HYJIEBOM ypOBEHb: HEBEPHbIC, HE apI'YMEHTHPOBAaHHbIE, C MHOKECTBOM I'PYObIX OIINOOK OTBETHI
Ha BOIIPOCHI / OTBETHI Ha J[Ba BOIIPOCAa M3 TPEX IOJHOCTHIO OTCYTCTBYIOT. YPOBEHb 3HAHHMH HIDKE
MHHHMAJIbHBIX TPEOOBaHU;

— MMHUMQJIBHBIA ypOBEHB: JaHbl HE IOJIHBIC, HE TOYHBIE W APTyMEHTHPOBAaHHBIC OTBETHl Ha
BOTIPOCHL. YPOBEHb 3HAHUI HMKE MUHUMAJIbHBIX TpeOOBaHM. JlonmyIIeHo MHOTO IrpyObIX OMIMOOK;

— TIOpOTOBBI YPOBEHb: JAaHbl HEJAOCTATOYHO IOJHbIE, TOUYHbIE M apPryMEHTHPOBAHHBIE OTBETHl Ha
BOMNpOCHL. [I110X0 3HaeT TepMUHBI, ONIPECIICHUS U MOHATHS; OCHOBHbIE 3aKOHOMEPHOCTH, COOTHOIIIECHUS,
OPUHIUIEL. [{OMyIeHo MHOTO HErpyOBIX OMIMOOK;

— cpenHuMl ypoBeHb: JlaHBI JOCTaTOYHO IIOJIHBIE, TOYHBIE M APryMEHTHPOBAaHHBIE OTBETHl Ha
BONpOCHl.. B 1enoM 3HaeT TEpMUHBI, OIpeNeNIeHUs] M TOHSATHUS; OCHOBHBIE 3aKOHOMEpPHOCTH,
COOTHOIIIEHUS, TPUHIUIBI. JIOMyIIEeHO HECKOIBKO HETPYOBIX OIIHOO0K;

— TPOJABUHYTHIH YpOBEHb: JaHbl IOJHBbIC, TOYHBIE U APIyMEHTHUPOBAHHBIE OTBETHI Ha BOMPOCHI.
3HaeT TEpPMUHBI, ONPENAEICHUS M TOHSATHS, OCHOBHbIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, HPUHIMIIBL.
JlomyIieHo HeCKOJIbKO HeTrpyObIX OMIHOOK;

— BBICOKMH ypOBEHb: JaHbl IOJHbIE, TOYHBIE U apIryMEHTHPOBAHHBIE OTBETHI Ha BOINPOCHI. 3HAET
TEPMUHBI, ONPEACICHNUS U MTOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, IPUHIUIBI. JlOIMyIIEeHO
HECKOJIBKO HETOYHOCTEH.

Cocmasenarowas komnemeHyuu — yMeHus

— HYIJIEBOW YPOBEHbB: IOJHOE OTCYTCTBHE IMOHUMAHHUsS CYTH METOAWKH PEHICHUS 3a/1aud, TOIYLICHO
MHOYECTBO IpyOeiIux ommnboK / 3aJaHus He BHIIIOIHEHBI BOOOIIIE;

— MMHUMQJIbHBIA YpPOBEHb: cilab0e MOHUMaHHWE CYTH METOJIMKU DELIeHUs 3aJjaud, JOIMYILEHbI
rpyoOsie ommOku. Pemenuns He oOocHOBaHbl. He ymeeT HCIONB30BaTh HOPMATHBHO-TEXHUYECKYIO
auteparypy. He opuenTupyercs B crenaabHON HAyYHOU JIUTEpaType, HOPMAaTUBHO-IIPABOBBIX aKTaX;

— TIOpPOTOBBIH YPOBEHB: JOCTATOYHOE MOHUMAHHE CYTH METOJWKH DPEUICHUs 3a/add, JIOITYIIEHBI
ommOku. PemeHuss He Bcerga o0O0OOCHOBaHBL. YMeEET HCHOJIB30BaTh HOPMATUBHO-TEXHUYECKYIO
auteparypy. Crnabo OpHEHTHpYeTCcs B CIELMAIbHOM HaydyHOW JHUTepaType, HOPMAaTHBHO-IIPABOBBIX
aKTax;

— CcpenHUH YpOBEHb: B II€JIOM NOHUMAET CYTh METOAMKH PELICHMs 3aJayud, JOMYIIEHbl OLIMOKH.
Pemenuss He Bcerja 0OOCHOBaHBI. YMEET HCIOIb30BaThb HOPMATHBHO-TEXHUYECKYI0 M CHEIHMAIbHYIO
HAYYHYIO JIUTepaTypy, HOPMaTHBHO-TIPAaBOBBIE AKTHI;

— TMPOJABUHYTHIH YpOBEHb: B 1€JIOM IOHHUMAeT CyTh METOJUKH PELICHUS 3aJaud, JOMYILEHbI
HeToyHOCTU. CrocoOGeH 00O0CHOBaTh pELIeHHsA. YMEET MCIOJb30BaTh HOPMAaTUBHO-TEXHUYECKYIO U
CHEeNHATBHYIO HAYYHYIO JTUTEPATypPy, HOPMATHBHO-TIPABOBEIEC aKTHI;

— BBICOKMI ypoBeHb: [IoHMMaeT cyTh METOJUKH perieHus 3a1a4i. Crnoco6eH 000CHOBATh peIIeHHs.
YMeeT HCMONIb30BaTh HOPMAaTUBHO-TEXHUYECKYI0 W CHELHAIbHYIO HAy4HYIO JIUTEpaTypy, HepeaoBOi
3apyOeKHBIN OITBIT, HOPMATHBHO-TIPABOBBIE AKTHI.

Cocmasnarowas komnemenyuu — 61a0eHue HagblKamu

—  HYJEeBOH ypOBEHb: HE INPOJEMOHCTPHUPOBAJ HABBIKM BBIIOJHEHUS MPO(ECCHOHATBHBIX 3a/ad.
HcnpIThIBaET CyIIECTBEHHBIE TPYIHOCTH TP BBIIIOJHEHUU OTAENIBHBIX 3aJaHU;

— MHUHUMQIbHBI YpOBEHb: HE NPOJAEMOHCTPUPOBAJ HABBIKM BBINOJHEHHUS MNPOeCcCHOHATbHBIX
3az1a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH IIPU BBIIIOJIHEHUH OTACIBHBIX 3aJaHU;

— TIOpOTOBBIM YPOBEHB: BIIAJICET OIBITOM T'OTOBHOCTH K NPO(ECCHOHATBLHOW NeATENbHOCTH U
pohecCuOHaTEHOMY CaMOCOBEPILIEHCTBOBAHHUIO Ha IIOPOTOBOM ypoBHE. Tpy10BbIe JEHCTBHS BBITOIHSET
MEJUICHHO U HEKa4e€CTBEHHO;



— CpenHUuil ypOBEHB: BIAJEET CPEIHUM OMBITOM TOTOBHOCTH K MPO(ECCHOHATBFHON NESATEIbHOCTH U
poeCCHOHATFHOMY CaMOCOBEPIICHCTBOBAHHIO. TpyIOBBIE JEHCTBUS BBHITIOJIHIECT HA CPEJAHEM YPOBHE
10 OBICTPOTE M KaYeCTBY;

— TMPOJBUHYTHIA YPOBEHB: BIIAJICET OMBITOM U JOCTATOYHO BBIPAKCHHOH JIMYHOCTHON TOTOBHOCTH K
npopECCUOHATBPHON JICATEIIBHOCTH W TPOPECCHOHATBHOMY CaMOCOBEPIICHCTBOBAHUIO. bBBICTpO
KaueCTBCHHO BBITIOJIHSICT TPYIOBbBIC ICHCTBHUS;

— BBICOKHH YpPOBEHB: BJAJICET ONBITOM U BBIPAKEHHOCTHIO JIMYHOCTHOM T'OTOBHOCTH K
npopEeCCUOHATBPHON JICATEIIBHOCTH W TPOPECCHOHATBHOMY CaMOCOBEPIICHCTBOBAHUIO. bBBICTpO
Ka4eCTBEHHO BBIMIOJIHACT TPYAOBBIC ACHCTBUSI.

Obobwennas oyeHka chopmuposanHoCmu KOMnemeHyutl

— HYJIEBOH ypOBEHb: KOMIETEHIIMH HE C(POPMUPOBAHBL;

— MMHUMAQJIbHBIA YPOBEHB: 3HAUYUTEIIFHOE KOJIMYECTBO KOMIETEHIINI HE CPOPMUPOBAHO;

— TIOpOTOBBIH YpPOBEHb: BCE KOMIIETEHIIMH C(OPMUPOBAHBI, HO OOJBLIIMHCTBO Ha IOPOTOBOM
YPOBHE;

— CpenHul YpOBEHb: BCe KOMIIETECHIIMH COPMHUPOBAHBI HA CPEIHEM YPOBHE;

— TPOJABUHYTHIA YPOBEHB: BCE KOMIIETEHIINH C(HOPMUPOBAHBI HA CPETHEM MIIA BHICOKOM YPOBHE;

— BBICOKHIA YPOBEHB: BCE KOMITETCHIIUU C(POPMUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Bonpockl K 3K3aMeHY U IPUMepP 3K3aMeHANMOHHOI0 OnJjiera

IIpuBenuTe M 0OXapakTepU3yiTe CXEMY COBPEMEHHOIO JIOMEHHOIO LIEXa.
CoBpeMeHHOE COCTOSIHUE JOMEHHOT'O IIPOM3BOJICTBA B MUPE.
IIpuBenuTe U oxapakTepu3yiTe COBpeMeHHbIE TPEOOBaHMS K JOMEHHOH IIUXTE.
JIBrMKE€HHE NIMXTOBBIX MAaTEPHAIIOB U T'a30B B JJOMEHHOM I1€YH.
[IpuBenuTe n 0xapakTepu3yiTe NPUUHUHBI OIIyCKaHUs MATEPUAIIOB B JOMEHHOM IIEYH.
[IpuBenute u npoananu3upyite GopmMyiry IJis ONPeeICHUs] aKTUBHOTO BECa IUXTHI.
IIpuBenuTe U 0OXapakTepU3yHUTe TUIIBI PACIIPEACIICHHS Ia30B Ha KOJIOIHUKE JOMEHHOU IEYH.
[IpuBenute ypaBHenue J[lapcu-BeiicOaxa M mpoaHanu3upyiiTe BIUSHUE BXOISAIIUX B HETO
BEJIMYMH Ha Iepenaj JaBlIcHUs rasa.

9. IlpuBenuTe U ONUILKTE MPUHLUI PAOOTHI BPALIAIOLIETOCS pACIPEIEIUTENS IHUXTHI.

10. IIpuBenuTe ¥ ONMUIINTE NPUHIMI PAOOTHl KOHYCHOT'O 3aTPy304HOT0 YCTPOHUCTBA.

11. IlpuBenuTe 1 oXapakTepU3ylnTe CChIIIAaHUE MIMXTOBBIX MAaTEPUAJIOB € OOJIBIIOIO KOHYCA.

12. IlpuBenure HasBanue noxaun AAKK|1,25, oxapakTtepusyiiTe ee BIMSIHHUE HAa PACIPENCICHUE
MaTepHaAJIOB U ra30B B JOMEHHOM IIEYH.

13. IlpuBenure HazBanue mojaun KKAA|1,5, oxapakTepusyiTe €€ BIUSHUE Ha paclpeieiieHue
MaTepHaAJIOB U ra30B B JOMEHHOM IIEYH.

14. [lpuBenuTe ¥ OXapakTepu3zyWTe HEOOXOAWMOCTh MPUMEHEHHMsS LMKINYEeCKOM mojauu B
JIOMEHHOM MEeYH.

15. IlpuBenuTe cxemy 3arpy3ku Majioil U OONbLION MPSIMOI COBMECTHOM MoJauu, OXapakTepu3ynTe
VX BJIMSHUE Ha PACIIPECIICHNE MATEpUajIoB U ra30B B JOMEHHOM €Y.

16. IlpuBenuTe cxemy 3arpy3kd Majaoi ©  OOJbIION O0OpaTHOW COBMECTHOW MOJauu,
O0XapaKTEepU3yHTE UX BIUSHUE HA PACIIPEIECICHUE MATEPUAIIOB U T'a30B B JOMEHHOM MEYH.

17. IlpuBenute W oxapakTepusyiiTe (akTOphl, BIMAIOLIME HA paclpeieiieHHe MaTepHajioB Ha
KOJIOIIHHUKE JIOMEHHOH NIEYH.

18. IlpuBenuTe u 0XapakTepu3ynTe BUIbI BIIary, NOCTYNAIOIIEH ¢ MaTEpUalaMHy B I1€Ub, €€ BIUSHUE
Ha JIOMEHHBIN Mpo1ecc.

19. OxapakTepu3yiiTe HM3MEHEHHE 3HAUEHUM I[I0Ka3aTeleil TEXHUYECKOro aHajiu3a KOKca II0
CEUYEeHHUIO KOJOIIHNKA IOMEHHOM ITeUH.

20. Oxapakrepu3yiTe U3MEHEHNE 3HAYEHUM NOKa3aTellell TEXHUYECKOIO aHalln3a KOKCa 10 BBICOTE
JTOMEHHOH II€UU.

21. IlpuBenuTe U 0XapaKTepU3yWTe U3MEHEHNE KPYITHOCTH KOKCa 110 BBICOTE IOMEHHOM IIEUH.
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22. TlpuBenuTe U OXapakTEpU3yHTe COBpEeMEHHbIE TPEOOBaHMS K KadecTBY KOKca JJIs IOMEHHOU
IIJIaBKH.

23. [IpuBenuTe mpuUMeEpHl YIICKUCTBIX COJICH, OXapaKTepU3yHUTe MPOLEeCC Pa3ioKeHUsl Ha IpUMEpe
KapOoHaTa KalbIIUs.

24. TlpuBenuTe M oxapakTepusyiite (QpaxkTopbl, 00yCIaBIMBAIOIINE HEOJHOPOJHOCTH PA3IIOKEHHS
M3BECTHSKA B IOMEHHOH IIEYH.

25. [IpuBenuTe U oxapakTepu3yHuTe OTPUIIATEIIbHBIC ACTIEKThI TPUMEHEHUS «ChIPOTr0» M3BECTHSKA B
JTOMEHHOU II€UU.

26. [IpuBenuTe U ONMUIIKUTE MEPONPUITHS MO YCTPAHEHUIO OTPUILIATEIILHOTO BIMSIHUS Pa3I0KEHUS
«CBIPOr0» U3BECTHSKA B JOMEHHOM IJIaBKE.

27. OxapakTepusyWTte 3aBUCUMOCTb XHMHUYECKOIO CpOJCTBA BEUIECTB K KHCIOPOAY OT
TEMIIepaTypbl AJI YCIOBUI JOMEHHOM IIJIaBKH.

28. Onumurre o0IIHe 3aKOHOMEPHOCTH BOCCTAHOBIICHUSI OKCHJIOB Kelie3a B JOMEHHOM Ieun.

29. OxapakrtepusyiiTe auarpamMmmy paBHoBecus ra3zoBbix cMmeceil CO nu CO2 ¢ okcuaaMHu xeie3a U
JKEJIe30M, IIPUBEIUTE PEAKIIUA BOCCTAHOBJICHHUSL.

30. Oxapakrepu3yiiTe auarpamMmmy paBHoBecus razosbix cMmeced H2 u H20O ¢ okcupamu xenesa u
JKEJIe30M, IIPUBEIUTE PEAKIIUA BOCCTAHOBJIEHHUSL.

31. IIpuBequTe nuarpaMmbl PaBHOBECHBIX Ta30BbIX CMeCEd M OKCHJIOB jKelie3a, IPOBEAMTE
cpaBHeHHUe BoccTaHoBiIeHus razom CO u H2.

32. IlpuBeauTe M OXapakTEepU3yHTE peakuu BOCCTAHOBJIEHUS! OKCUIOB JKeJIe3a YIIIepOIOM.

33. OcoOCHHOCTH BOCCTAaHOBJICHUSI OKCHIOB JKelie3a MPSMBIM M KOCBEHHBIM ITYTEM B YCIOBHSX
JTOMEHHOM IIEYU.

34. [lpuBenuTe M OXapaKTEpU3YWUTE PEAKIIMd BOCCTAHOBJICHHE OKCHIOB MapraHiia B JOMEHHOU
neyu.

35. [IpuBenuTe M OoXapakTepu3ylHTe HEOOXOIUMBIEC YCIOBHS Ui O0Jiee MOTHOTO BOCCTAHOBIICHUS
OKCH/JIa MapraHiia B yCIOBHUSX JIOMEHHOM IEYH.

36. IlpuBenuTe U 0XapakTepU3ynTe peaklMi0 BOCCTAHOBIIEHUS OKCH/IA KPEMHHUS B JOMEHHOM MeYu.

37. IlpuBenuTe U OXapaKTepU3yiTe HEOOXOTUMBIE YCIOBHS sl OOJiee MOJHOTO BOCCTAHOBIICHUS
OKCHJIa KPEMHHUSI B YCIIOBUSX JIOMEHHOMU TI€YH.

38. OxapakTepu3yiTe HayTrlIepOKUBAHUE jKeJle3a U 00pa3oBaHus YyryHa B JOMEHHOM MeyH.

39. IlpuBeauTe M OXapaKkTEPU3YHUTE BU/IbI BHIIUIABIIEMBIX YYT'YHOB B IOMEHHOM TEUH.

40. OxapakTepu3yiTe mporecc 00pa3oBaHus IIIaka B JOMEHHOM Meyu.

41. IlpuBenuTe 1 OXapaKTepU3yWTe OCHOBHBIE CBOMCTBA JIOMEHHOIO IJIAKA.

42. [lpuBenuTe MCTOYHUKHM TIOCTYIUIEHHUS CE€pbl B JOMEHHYIO I€Ub M OXapakTepu3yhTe ee
MOBEJICHUE.

43. IlpuBenuTe OCHOBHYIO pEakIUio Jaecylbdypanuu dYyryHa B JOMEHHOW T1eud, (akTopsl
BIIUSIIOLINE HA JJAHHYIO PEAKIUIO.

44, TlpuBenuTe U OXapaKkTepU3YHTe peakIMu TOpeHUs yriepoja Ha YpOBHE BO3AYIIHBIX QypMm, a
TaK)Ke€ U3MEHEHHUE COCTaBa ra3a Ha ypoOBHE BO3JIYIIHBIX (QypM.

45. [lpuBenuTe W OMUIIMTE MPOLECC OKUCIEHUS paHEe BOCCTAHOBJIIEHHBIX HJIIEMEHTOB HAa YPOBHE
BO3YILIHBIX QypM.

46. IlpuBenuTe ¥ OMUIINTE BIMSHUE PA3IMYHbIX (DaKTOPOB HA pa3Mephl 30HbBI IUPKYIISALINH.

47. IlpuBenuTe W OXapakTEepPU3yHTe WHTEHCU(PHUKAIUIO JOMEHHOW TUIABKH 3a CYET MOBBIIICHUS
HarpeBa J1yThsl.

48. [IpuBenuTe W OXapaKTepU3yWTe MHTCHCU(UKAIMIO JOMEHHOW IUIABKH 3a CUYET YBJIAKHECHHS
TYThA.

49. [lpuBenuTe W OXapaKTepU3yWTe MHTCHCU(PUKAIMIO JOMEHHOW IUIABKH 3a CUET OOOTaIIeHHS
IyThsl KUCTIOPOJOM.

50. IlpuBeauTe W OXapakTepu3ylWTe HWHTEHCH(DHUKAIIMIO JTOMEHHOW IIJIaBKH 3a CUYeT BIyBaHUS
TOTUIMBHBIX JOOABOK.



IIpumep IK3aMeHANIMOHHOTO OUJIETA
T'OYBIIO «TOHEIKU HAIIMOHAJIbHBIVM TEXHUYECKU YHUBEPCUTET»

[Iporpamma: OakanaBpuar
(baxanaBpHaT, CIIEIUATUTET, MATUCTPATypa)
Hanpasnenne noarotoBku 22.03.02 «Metamryprusi»
(xon, Ha3BaHUE)
Hampasiennocts (ipoduis): Mertannyprus 4yryHa, JIeKTpOMeTauTyprus,

Mertamtyprus IIBETHBIX MeTaiioB, O6paboTka MeTaioB

JaBJICHHUEM, HpOMI)IIHJ'IGHHaSI TCINNIOTCXHHUKA
(Ha3BaHKE)

Cemectp: 5(5)
YdeOHast AUCUIUIUINHA! Mertamryprus 4yryHa

BUJIET Ne 1
1. IlpuBeanTe ¥ OXapaKTEPU3YHTE CXEMY COBPEMEHHOIO JOMEHHOI'O II€Xa.
2. IlpuBeauTe ¥ OXapaKTEPU3yHTE PEaKIi BOCCTAHOBICHHS OKCHJIOB JKEJIe3a YrIIEPOIOM.
3. Jlomennas neub BbiuiaBisier 2100 T gyryna. YaenbHas HpPOHM3BOAMUTEIBHOCTH paBHa 2,0
T/(M3 -cyTkH). Pacxon cyxoro kokca Ha 1 T uyryHa cocrtaBisier 500 xr. Husmas temnora ropeHus
kokca cocrapisieT 7100 kkan/kr. Onpenenuts 00beM TOMEHHON TICUH.

yTBep)KZ[GHO Ha 3aCCaaHun Ka(be)lpm PynHOTepMqucme IIPOHCCChl U MAJTIOOTXOAHBIC TCXHOJIOI'MHN
(HauMeHOBaHue Kadeapbl IOJHOCTHIO)

IIporokon Ne oT T.

3aB. kadenpoii

(moxmnuce) (®.1.0.)
DK3aMeHaTop

(moxmnuce) (®.1.0.)

4.3 Kpurepnu oueHMBaHus

OneHuBaHuE ypOBHSI OCBOEHHS CTYAEHTOM y4eOHOro marepuana JUCHUIUIMHBI MPOU3BOJIUTCS B
XO0JI€ TeKYILLETro KOHTPOJIS M MPOMEXKYTOUHOH aTTecTaluu (CEeMECTPOBOTO KOHTPOJISA).

Texyummii KOHTPOJIb 3HaHUH CTYJEHTa OYHOH (OPMBI 00YUEHHUSI OCYLIECTBIISIETCA 110 pPe3ybTaTaM
Tekyweid padorbl. Tekymas pabora mojpasjensercs Ha TEKYIIYyI ayJIUTOPHYIO padoTa M TEKYILYIO
camocTrosTenpHyto pabory. Texkymasi aynuropHasi padora mpennosiaraeT TeKyIUid KOHTPOJb 3HAHUM
CTYZICHTA I10 pe3yJbTaTaM y4yeOHbIX 3aHATHI. OObeKTaMH TEKYILEro KOHTPOJIS SABISIOTCS: MOCEIaeMOCTb
ayIUTOPHBIX YYE€OHBIX 3aHATUM; paboTa Ha 3aHATHAX; TeKymuid orpoc. Tekymasi caMmocTosiTeIbHas
paGora cryiaeHTa OOy4eHHUs TpEeANoJiaraeT BBINOJHEHHE 3afaHus (KOHTPOJIBHOM paloThl) B
COOTBETCTBUU C METOIMYECKHMH PEKOMEHAALUSIMHU.

IMoxkazarens MaxkcuManbHOE KOJTHYECTBO OAIIOB
Texyuas ayiuTopHasi padora:
—  TOCEmaeMOCTh ayIUTOPHBIX yueOHBIX 3aHATHII (3a BCE 3aHATHS) 30
—  paborta Ha 3aHATHAX (32 BCC 3aHATHUA) 30
—  TEeKYIIHH oIpoc (3a BCe OMPOCHI) 30
Texkymas camocTosiTeJbHas padoTa
— 3agaHue (KOHTPOJbHASA paboTa) 10

Texkymuii KOHTPOJIb 3HAHUA CTyJAeHTa 3a04HOM (OpMBI OOYUEHHsI OCYIIECTBISETCS TIO
pe3ynbTaTaM TeKylieidl padorbl. Tekymas pabora BkIOYaeT B ceOs TEKYIIYIO CaMOCTOSTEIbHYIO
paboty. Tekymas camocTosiTeibHAasA padoTa CTyAeHTa O0yueHUs IPeIoaraeT BbIIOJIHEHNE 3aJaHUS
(KOHTPONBLHOM PabOThI) B COOTBETCTBHH C METOJUYECKIMH PEKOMEHIAIIUSIMHU.

ITokasareinn MaxkcuMaibHOE KOJINYECTBO 0AJIIIOB

Telcy[uasl CaMOCTOATEC/IbHasA pa60Ta

— 3ajgaHue (KOHTpOJbHAs paboTa) 100




IIpoMeskyTOoUHasi aTTeCTAlUs CTYJCHTOB OYHOI M 3204HO# (opM 00ydeHUs! OCYyLIECTBISCTCS B
(dopMe K3aMeHa: B 9K3aMEHAIMIOHHOM OMJIeTe MPEAYCMOTPEHO JiBa TEOPETHUECKUX 3aJJaHHs U 3a/1a4a.

IIpomeskyTouHas aTTecrauus MakcumanbHOE KOJIHYECTBO OaIoB
—  TEOpeTHYecKHil BOmpoc (3a KaXKIbIH BOIIPOC) 40
—  3ajgada 20

Wroroseiit 6amn (B) 11t cTyaeHTOB 04YHON M 3204HOi# (hOpPMBI 00YUCHHS OMPEIEISIETCS C YIETOM
nosaeBoro yyactus tekymei padots! (TP) u npomexxyrounoii arrecramuu (ITA):
b=TP*0,3+11A*0,7

Hroroseiii 6amn mo 100-0amipHOM IIKane ONpeAesseT OIEHKY IO TOCYAapCTBEHHOM INIKaie |
mkane ECTS:

Cymma 6amioB o 100- OrneHka no mkaie OneHKa o rocy1apCTBEHHOM MIKaJe
OaybHOM 1IKaJe ECTS 9K3aMEeH 3aueT
90-100 A OTan4HO
80-89 B XoboLlo
75-79 C P 3auTeHo
70-74 D
60-69 E YIOBJIETBOPUTEIIHHO
35-59 FX
034 e HEY/I0BJIETBOPUTEIHHO He 3aureno

* — ¢ 00g3aTeNbHBIM IMOBTOPHBIM M3YUCHUCM NUCHUIINHBI.

[Ipy HEBBHINOJHCHUH BCEX 3aJlaHUM, NPEAYCMOTPEHHBIX YUYEOHOH MPOrpaMMoON JIUCIUTUIMHBI
cornacHo «[lonmoxeHuto 00 opraHu3aluy Y4eOHOro MpOIECCca» CTYACGHTY B BEIOMOCTh IO KypCy
craButrcs 3anuch «He momymen». CrymeHTam, KOTOpbie ObUTM JOMYIICHBI K Clladye dK3aMeHa, HO He
SIBUJIMCh HAa HET'O, B BEJOMOCTH CTAaBUTCs 3aIIUCh «He asuicsy.

4.4 Ilpumep Tekyllero omnpoca Ha NPAKTHYECKHMX (CEMHUHAPCKHUX) 3aHATHAX WJIH
J1a00paTOpHBIX padoTax

Ha mpumepe ogHOM U3 TeM:
JIBMKE€HHE NIMXTOBBIX MAaTEPHAIIOB U T'a30B B JOMEHHOMU I1E€UH.
[IpuBenuTe M ONUIIKTE MPUHLIKI PaOOTHI KOHYCHOTO 3arpy304HOT0 YCTPOMCTBA.
[IpuBeauTe u oxapakTepusyiTe cChlllaHUE NIMXTOBBIX MaTEPHAJIOB C OOJIBIIIOTO KOHYCA.
[IpuBenure M oXapakTepu3yidTe HEOOXOIUMOCTh NPUMEHEHUs LUKIMYECKOW I0/auu B
JIOMEHHOM IeYN.
5. IlpuBenurte cxemy 3arpy3Ku Majioil ¥ OOJIBIION MPsAMON COBMECTHON 1MO/a4YM, OXapAKTEPU3YHTE
WX BIMSHUE Ha PACIPECICHUE MATEPUAIIOB U Ta30B B JOMEHHOM IE€UN.
6. IlpuBenute cxemy 3arpy3kdu Manoil u  OonbmIol oOpaTHOW COBMECTHOW — IOJAYH,
0XapaKTepU3yHTe UX BIMSHUE HA PACIIPECICHUE MAaTEPUATIOB U Ta30B B JOMEHHOM IE€YN.
7. IlpuBemuTe W oOxapakTepusyiTe (akTOpbl, BIHUSIOLUIME HA paclpeaeieHHe MaTepHajoB Ha
KOJIOIIIHUKE JOMEHHOU ITEeYH.
OTBeThl Ha BOIIPOCHI BXOJHOTO KOHTPOJISl YUUTBHIBAKOTCS IIPETIOAABATENIEM B PE3YJIbTaTaX TEKYLIETO
KOHTPOJISI pabOThI CTYI€HTA.

b S

4.5 KypcoBoe npoeKkTHpOBaHue
Y4eOHBIM MIIaHOM KYpCOBOE ITPOEKTUPOBAHHE HE 3aIlJIaHUPOBAHO.



S PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas1 JMTEpaTypa
1. YepHas MeTauTyprusi M1 OXpaHa OKpYKawIIeh cpeasl: yueOHoe nmocodbue / .M. Mumenko. —
Honerik : 'BY3 «/lorHTVY», 2013 — 452c. http://ed.donntu.ru/books/cd1014.zip

I1. lonoJiHMTEILHAS JHTEpPaTypa

2. JIsmok, B. I1. TeopeTnueckue OCHOBBI IPOLIECCOB TOPEHUS TOIJIMBA U Ta30/IMHAMHUKHU JIOMEHHOMN
miaBku : MoHorpadus / B. I1. Jlsumok. — Mocksa, Bonorna : Undpa-Unwxkenepus, 2019. — 280 ¢. —
ISBN 978-5-9729-0349-8. — TekcT : 37eKTpOHHBII // DnekTpoHHO-0nbaroTeunas cucrema IPR SMART

[caiiT]. — URL: https://www.iprbookshop.ru/86650.html. — Pexum goctyma: s aBTOPHU3HUP.
I10JIb30BaTEIEN

6.YYEBHO-METOANYECKOE OBECIIEYEHHME JUCHUIIJIMHbI

Y4yedHo-MeToAMUYeCKHUE U3aHus, paspabdoTannubie B JOHHTY:

3. Meroauueckue yKka3zaHUs S BBINOJHEHUS JIa0OpaTOPHBIX pabOT MO JIUCIUIUIMHE
«Meramnyprust yyryHa» [DIeKTpOHHBIM pecypc] : s 0OydaroIIMXCsl 10 HaIpaBJIIEHUIO MOATOTOBKU
22.03.02 «Metamnyprus» Bcex (opm obyuenus / TOYBIIO «AOHHTVY», Kad. pyaHorepmuueckux
MIPOIIECCOB M MAJIOOTXOIHBIX TEXHOJIOTHH ; cocT.: A. B. Ky3un, B. B. Kouypa, 3. K. Adanacsesa, S1. 1O.
AcnamoBa. — Jlonenk : JJOHHTY, 2021. — Cucrtem. tpeboBanus: Acrobat Reader. — 3arn. ¢ tutysn.
skpana. http://ed.donntu.ru/books/21/m7449.pdf

4. MeroanuecKkre yKazaHUs K CaMOCTOSITENIbHOM padoTre Mo AUCHUIIIHHE «MeTalmyprus 4yryHa
[DneKkTpOHHBIN pecypc] : : s 0OydaromuXxcs Mo HampaBlieHH o moaArotoBku 22.03.02 «Mertamryprus»
Bcex (hopm oOyuenus) / TOYBIIO «IOHHTVY», Kad. pynHoTepMiudecKuX MPOIECCOB U MAIOOTXOIHBIX
TexHojorui ; coct. A. B. Ky3un. — Jlonenk : JIOHHTY, 2021. — CucreMm. TpeboBanums: Acrobat Reader. —
3aru. ¢ TUTYI. 3kpana. http://ed.donntu.ru/books/21/m7444.pdf

5. Meroauyeckue yKazaHWsS IS BBINIOJHEHUS WHIWUBUAYAIBHOTO 3aJaHUS 10 JTUCIUIUINHE
«Merannyprusi 4yryHa» [DIEKTpOHHBIN pecypc] : ais oOyYaroIIMXCs MO HAMpPaBICHUIO MOATOTOBKH
22.03.02 «Metamnyprus» Bcex dopm odyuenusi) / TOYBIIO «IOHHTVY», Kad. pyanorepmuyeckux
MPOLIECCOB U MAJOOTXOJHBIX TexHOoJoTui ; cocT. A. B. Ky3un. — Honeux : JJIOHHTY, 2021. — Cucrem.
TpeboBanus: Acrobat Reader. — 3aru. ¢ Tutyn. skpana. http://ed.donntu.ru/books/21/m7453.pdf

DJIeKTPOHHO-UH(OPMAIIHOHHBIE PECYPCHI:
OBC JJOHHTY - http://donntu.ru/library
OBC IPR SMART — http://www.iprbookshop.ru

Ilepuoauyeckune U3 aHus:

Merannypr

Meramrypruueckas 1 TOPHOPYIHAs! IPOMBIIIJIEHHOCTh
HoBocTu uepHoii MeTamutypruu 3a pyoexom

Cranp

YepHble MeTaIUIbI

Internet-pecypcsbi:

Worldsteel association [DnekTpoHHBIN pecypcl:— OnektpoH. ngaH. — Brussels. — Pexum
noctyna: http://www.worldsteel.org — 3ar. ¢ sxpaHa.

Bce o metammypruun [37eKTpoHHBIN pecypc]. — DnekTpoH. naH. — MockBa. — Pexxum moctyna :
http://metal-archive.ru/ . — 3ari. ¢ 3kpaHa.

OO6m1ast METaUTYPTHsl | METAILTYPrUYECKOE MTPOU3BOJICTBO [ DIEKTPOHHBIN pecypc]. — DIEKTPOH.
naH. — MockBa. — Pexxum noctyna: http://metalspace.ru/education-career/osnovy-metallurgii.html. —
3aru. ¢ ’KpaHa.



https://www.iprbookshop.ru/86650.html
http://donntu.ru/library
http://www.iprbookshop.ru/
http://www.worldsteel.org/
http://metal-archive.ru/
http://metalspace.ru/education-career/osnovy-metallurgii.html

Houenxuit KX3, yacts 1 (Ha pycckoM si3bike) [DneKTpoHHBbIN pecypce]: caiit. — Can-bpyHo. —
Pexxum moctyma: https://www.youtube.com/watch?v=TXJjDN9yzds. — 3ar. ¢ skpana.

Hounenxuit KX3, yacts 2 (Ha pyccKoM si3bIke) [DeKTpoHHBIA pecypce]: caift. — Can-bpyHo. —
Pexxum moctyma: https://www.youtube.com/watch?v=IC8T737bilo . — 3arm. ¢ skpaHna.

IIpousBonacTBo uyryHa [OnekTpoHHBIM pecypc]: caiit. — Can-bpyHo. — Pexum nocryna:
https://www.youtube.com/watch?v=x443D UrPhY . — 3arux. ¢ skpaHa.
Jomennslii 1ex [OneKkTpoHHBIM pecypc]: cait. — Can-bpyno, — Pexum npocrymna:

https://www.youtube.com/watch?v=_TcyhY 9IPE . — 3arux. ¢ skpaHa.

Meramnyprust 4yryHa u ctajid [DneKkTpoHHbIl pecypc]: caiT. — Can-bpyno. — Pexxum nocrymna:
https://www.youtube.com/watch?v=GhQKCUzNUzs. — 3ari. ¢ 3kpaHa.

Poxnenne wmeramna [OnexkTpoHHbIM pecypc]: caiit. — Can-bpyno, — Pexum nocryna:
https://www.youtube.com/watch?v=Pw0jPG6hHXA . — 3aru. ¢ skpaHa.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

1. Yuebnas ayauropust Ne5.424 ydeOHbIi KOpIyC 5 A NPOBEACHUS 3aHITUIA JEKIIMOHHOTO THUIIA.
(Hdocka aynmuTopHas; CTEHAbl; MakeT KOMIUJIEKCA JOMEHHOM Ieuyd; HapThl; NEPEHOCHOW JKpaH;
NEPEHOCHON MYIbTUMEANNHBIN MpoekTop; HOYyTOYK, Linux Ubuntu 18.04, LibreOffice 5.3.4).

2. Yuebnas maboparopust Ne5.005 yueOHbIA KOpIyc 5 Uit TMPOBEISHHS MPAKTHYECKUX 3aHITHH,
TPYNIOBBIX U WHAMBHUAYAJIbHBIX KOHCYJIbTALMN, TEKYIIETO KOHTPOJS U MPOMEKYTOYHOW aTTECTAIIHH.
(Yamra armomepaliioHHas; TapeabyaThlid TpaHyasaTop; uaMenpuutens 75T-JIPM; ucnpiTaTenpHas MalimHa
MUU-100; snexktponeur CYOJI-0.4.4/12-M2-Y4.2; snextpomkad cymmabhbii CHOJI; BakyymHBIiM
Hacoc BBH-12; Becet BJIE-1 u T-5000; anamuzarop 236b-I'P; mnorenmmomerp KCII-1-003;
yHUBepcanbHblii Kommpeccop YK-1M; anemomerp, ncuxpomerp, poramerp PC-5; mukpockon MBP
612171; mepeHOCHOHN PKpaH; MEPEHOCHOW MYJIbTUMEIUHHBIN MPoeKTop; HOYyTOYK, Linux Ubuntu 18.04,
LibreOffice 5.3.4).

3. Aynuropus HUY Ne5.149 yueOHbIl koprmyc 5 uis NpoOBEAEHUS NPAKTUYECKUX 3aHATH,
TPYNMNOBBIX ¥ WHAMBHUAYAIbHBIX KOHCYNbTALUNA, TEKYIIETO KOHTPOIS U MPOMEKYTOYHOM aTTeCTaIluu.
(Crom; ctynbs; mkad; kommbiotep AMD Athlon 64x2 5600+, Linux Ubuntu 18.04, LibreOffice 5.3.4;
Monutop SyncMaster 720N; Cucrt.6mok AMD Athlon IIx2 240 2.8GHz/2Gb/250Gb/DVD-RW, Linux
Ubuntu 18.04, LibreOffice 5.3.4; Monutop SyncMaster 720N; M®VY Samsung SCX-4200; [Ipuntep HP
Laser Jet-1010; ITpuntep SamSung ML-1750).

4. TlomenieHus 11si CaMOCTOSITEIbHONW pabOThl ¢ BO3MOXKHOCTBIO MOAKIIOUeHUs K ceTu "MuTepHet"
U o0ecreyeHrneM J0CTyla B 3JIEKTPOHHYI0 HH(POPMAlMOHHO-00pa30BaTeIbHYIO CpPEIy OpraHu3alluu:
YUTalbHbIE 3aJbl, yueOHble Koprmyca 2,3 (KommbroTepHas TEXHHKAa ¢ BO3MOXKHOCTBIO IMOJKIIIOUEHUS K
cetu «VHTepHET» U oOecredeHrneM JJOCTyIa B AIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEeIbHYIO Cpeny
(BUOC ONOHHTY) u snekrponHo-6mbmuoreunyo cucreMy (OBC IPRbooks), a Takke BO3MOXHOCTHIO
UH/IMBUYaJIbHOTO HeorpaHudeHHoro noctyna obydaromuxca B ObC u DMOC nocpeactsom Wi-Fi ¢
NepCcoOHAIBbHBIX MOOMIBHBIX ycTpoiicTB. OC- Microsoft Windows 7, OpenOffice 2.0.3 — oGuiecTBeHHas
mmiensus MPL 2.0/ Grub loader for ALT Linux - muiensus GNU LGPL v3/ Mozilla Firefox - nmuiensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - muuensuss GNU GPL.
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