





1. OFBEKT, IHEJIb U 3ATAYU OCBOEHUA U CHUII/IMHbI

JluciurnHa paccMaTpHBaeT aHAJIM3 IPOIECCOB, IMApaMETPOB, IIOKa3aTesell IUTaBKU |
COBPCMCHHBIX I[OCTI/DKGHI/Iﬁ JAOMCHHOI'O ITPOU3BOACTBA.

Llenv - HAyYUTh CTYJCHTOB TEOPETHYECKHM OCHOBAM IIPOIIECCOB, MPOTEKAIONIMM B JIOMEHHON
ey, HaBbIKaM pacdYCTa KOJUYCCTBCHHBIX HW KAYCCTBCHHBLIX nokaszaTejieii dTHX MpoLeCCCOB;
YIIPABJIICHUIO TEXHOJIOTHYECKUMH ITapaMeTpaMH JOMEHHOM IUIaBKU.

B pe3ynbTare 0CBOCHHUS AUCIMIUIMHBI CTYJCHT JIOJDKEH:

3Hamb: GUIUKO-XMMUYECKHE OCHOBBI JOMEHHOTO MPOLECCa, 3aKOHOMEPHOCTH JIBUKECHHUS ITHXTHI
M Ta30B B JIOMEGHHOH Te4Yd, TPHHOUIBI ¥  TEXHOJIOTHYECKHE IPHEMBI  YIPABJICHHS
ra3opacrnpeielIeHIeM, IPOLECcChl IUCCOIMAIIMY, BOCCTAHOBIICHHUSI, OKHCIIEHUs, 00pa30BaHUs YyryHa U
IIJaKa, TEIUIO- U MAacCOOOMEHHBIE IMPOIECCHI, METOABI COCTABICHHS MATEPHAIBHBIX M TEIUIOBBIX
OaJjlaHcoB Z[OMGHHOﬁ I1IJIaBKH, MECTOAbL I/IHTeHCI/I(i)I/IKaI_[I/II/I JOMCHHOI'O rmpomnecca, OCHOBBI
MaTeMaTUIeCKOr0 OMUCAHUS JOMEHHOTO TIpoLecca;

ymemsb: PACCUHUTHLIBATH ONTHUMANBHBEIM COCTaB IIHXTHI IJI4 TMOJIYy4YCHHA 4Yyr'yHa C 3aJJaHHBIM
COCTaBOM, IOJIb30BaThCsl COBPEMEHHBIMU M OCBaWBaTh HOBBIE METOJbl MHTEHCU(HUKAINU JOMEHHOTO
nporiecca, MOJICIMPOBaTh U ONTHMH3HPOBATH JIOMEHHBIN MPOIIECC, aHATTU3UPOBATH YCIOBUS M PEKUM
pabOTHI TOMEHHBIX Te4Yel, TPOU3BOJUTH TEPMOIUHAMUYECKIE U KHHETHYECKUE PacUYEThI;

gnademy: METOJAMU pacdyeTa TEXHUKO-JKOHOMHUYECKUX IIOKa3aTenell JIOMEHHOW IUIaBKH,
MHTEHCU(UKAIIMK TOMEHHOTO TPOLECCa; MOJCIUPOBAHUS U ONTUMH3MPOBAHMS BBHIIUIABKH YYTYHa B
JAOMCHHBIX I€Yax; HaBBIKAMH NPOBCACHUA TCPMOANMHAMUYCCKHUX U KUHECTUYCCKUX paCYCTOB HOMGHHOﬁ
IUIaBKU; KOHTPOJIEM OCHOBHBIX IapaMeTpOB PaOOTHI TEXHOJIOTHYECKOTO 00OPYAOBAaHUS, arperaTtoB u
MalllkH AOOMCHHOI'O IIPOMU3BOACTBA, I/IH(l)OpMaLII/ICI\/JI O BO3MOJXHBIX HAaIPABJICHUAX MOACPHU3AIINU
TEXHHUKH M OOOpYIOBaHHs JOMEHHOIO Iepenesia; METOJaMH MaTeMaTHYeCKOH CTAaTHUCTUKH IS
aHayin3a paboTOCIIOCOOHOCTH TEXHOJIOTMYECKOTO OOOPYIOBAHUS U YCTOMUMBOCTH TEXHOJOTMYECKUX
IPOLIECCOB IOMEHHOTO POM3BOICTBA.

[Tepeunciennble pe3yabTaTbl 0O0YUYEeHHUs SBISAIOTCS OCHOBOHM Ul (POPMUPOBAHUS CIIEAYIOIIUX
KOMIIETEHIIHI:
- CHOCOOHOCTBIO pa3pabaThiBaTh MPEUIOKEHUS 10 COBEPLICHCTBOBAHHMIO TEXHOJIOTHYECKHUX
mpoiieccoB U 006opynoBanus B joMeHHOM mipon3BozcTBe (ITK-1);
- CcHocOOHOCTBIO pa3padaTbiBaTh MpPEIJIOKEHHsS MO TOBBIIIEHUIO KauecTBa 3a/JlaHHOIO BHJA
METAJIIONPOIYKIMHU B foMeHHOM npou3BojcTe (ITK-2).

2. MECTO JUCIUILINHBI B OCHOBHOM OBPA3OBATEJLHON
ITPOI'PAMME

JlMcuuIuimHa OTHOCUTCS K 9acTH, POpPMHUPYEMON yJ4aCTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUH,
6soka 1 muctunianH (Moaynel) yueOHoro miaHa.

basupyercst Ha 3HaHWSIX W YMEHHAX, KOTOpPBIE CTYASHT TPUOOpPET TIPU OCBOCHHH
NPEIIECTBYIONIMX JTUCIMIUINH, COOTBETCTBYIOIIMX IUIAHY MOATOTOBKH OakallaBpOB MO HAINPaBIICHUIO
22.03.02 «Metamnyprusi».

3HaHUS W YMEHHUs, NPUOOpPETeHHbIE MPHU OCBOCHUHU JAHHOW JUCIMIUIMHBI, PEalM3yIOTCS
CTYACHTOM TP U3yYSHHUH TUCIHUILTHH «Pe3epBbl U MepCIeKTUBhI TIOMEHHOW IIaBKu», «KOHCTpyKIus
U 00OpyIOBaHHE JIOMEHHBIX TIIeueil», NpU BBINOJHEHHUH HAYYHO-HCCIEI0BATEIbCKONH pPaOOTHI,
NPOXOXKJICHUH TPOU3BOACTBEHHOW W TIPEATUIUIOMHOM TIPAKTUKH, BBITIOJHEHUH  BBITYCKHON
KB (PHUKAIIMOHHOMN paboThI.
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3. CTPYKTYPA U COAEPKAHHUE JUCHUIIJIMHDbI

3.1. Pacnipenesienne yueOHbIX 4aCOB 10

TeMaM JUCHUIIJIMHBI 1 BUIaM 3aHATHH

HaumenoBanue tem
(comeprkaTebHBIX MOTYJICH )

KonmaecTBo yacoB (o4Has/3a0uHasi hopma)

B TtoMm uncne

Beero Jlexiuu | Ipakrt. | JIaGop. CP

Tema 1. Ocnognvle smanvwl 360110yUU MeXHOI02UU
OOMEHHOU NIABKU. 13/15 3/- 3/- 7/15
Tewma 2. Hcmopusi cmanosienus 00MeHHO20
npoyecca. 13/15 3/- 3/- 7/15
Tewma 3. Cxema ycmpoticmea 0omeHHOU nevu u
nepeuensb NPOUCX00UUX 8 Hell NPOYecCos. 13/17 3/1 3/1 7/15
Tema 4. Tennoobmen 6 domennoii neuu. 13/15 3/- 3/- 7/15
Tema 5. Aspoounamuueckuii pesicum 0OMeHHOU
NIABKU. 13/17 3/1 3/1 7/15
Tema 6. Boccmanosnenue sicenesa. 15/18 4/1 4/2 7/15
Tema 7. Obpazosanue uyeyna u wiiaxa. 13/17 3/1 3/1 7/15
Tema 8. Memoowl pacuema niaexu. 13/16 3/- 3/1 7/15
Tema 9. Munumanvro 603modHcHbIL pacxoo Kokca
U 8IUsIHUE HA Heeo (haKkmopos OOMEHHOU NIABKU. 13/15 3/- 3/- 7/15
Tema 10. Cospemennvle mexnonocuu 0omenHol
NIABKU. 16/20 3/- 3/- 10/20
Tema 11. Ilepcnexmugvl domennozo
npou3800Ccmada. 13/16 3/- 3/- 7/16
KoHnrtakTHas paboTa (JIONOJIHUTEIbHAS) 6/8
KypcoBas pabora (mpoexr) 27/27 27/27
Htoro mo Bugam 3aHgITHi 198/216 34/4 51/6 107/198
KonTpoib 54/36

Hroro: 252/252

d®opMHupoBaHHEe KOMIIETEHIMH B pe3y.Jl

bTaTe¢ OCBOCHUA TEM JHCHUIIINHBI

Komnerenmuu | TeMbl TUCIUTUIMHEI, HAalleJIEHHBIE HAa BEIPA0OTKY KOMITETEHIIUN
TIK-1 Temsr 1,2,3,4,5,6,7,8,9,10, 11
I1IK-2 Temsr 1,2,3,4,5,6,7,8,9,10, 11
3.2. Jleknun

Tema 1. Ocnognvle smanvl 260110YUU MEXHON02UU OOMEHHOU NAABKU.
Conepxanve TeMbl 1: BBeaenwe, menm u 3amgadn Kypca. OCHOBHBIE 3Tambl HBOJIOLUN
TEXHOJIOTMM JOMEHHO! IUIaBKU. 3aME€Ha JPEBECHOr0 yIiisl KAMEHHOYTOJIbHBIM KOKcOM. Harpes nyThs.
[IpumeHeHHe OKYCKOBaHHOTO Chipbs. [loBbIlleHME [aBieHHs Tra3oB B Ieyax. 3aMeHa KoOKca
JIOTIOJTHUTENBHBIMH ToIUIMBaMu. O0oramieHue 1yTbs KucaopogoM. CoBepIIeHCTBOBAaHUE 3aTrPy30UHbBIX

YCTPOWCTB.
Jluteparypa k teme 1: [1, 2, 3]

Tewma 2. Hcmopus cmanosnenus 0omeHHo2o npoyecca.
Conepxxanurie Tembl 2: ChIpOJIYTHBIA MPOLECC MONYy4YEHUs jkene3za. ['opeHue yris B CIOe.
Teopernueckass Temmeparypa ropeHus. OreHka OorarcTBa IKEJIE3HBIX Py, HCIOJIB3YEMbIX B
CBIPOJIyTHOM TOpHE. BOCCTaHOBJIEHHE OKCHIOB Xele3a. MaTepuanbHbIi U TEMJIOBOW OallaHCHI
CBIPOJIYTHOT'O Ipolecca. 3apokIeHUE IBYXCTaJUIHOTO crtoco0a MpOoU3BOJICTBA Kelle3a U CTaJIH.

Jluteparypa k teme 2: [1, 2, 3]

Tewma 3. Cxema ycmpoticmea 00MeHHOU nevu u nepederb NPOUCX00auUX 8 Hell NPOYECCos.




Conepxkanne TeMbl 3: IIpodunb foMeHHOW medd. YCTPONCTBO MEUH M €€ JIMTEHHOro JBOpA.
3arpy3o4Hble YCTpoHCTBa M (OPMUPOBAHHE B TIEUM PaTUAIBHON CTPYKTYpPHI CTOJI0A MIUXTOBBIX
MarepuanoB. BoccTaHoBieHHE kene3a U IpuMecel 4yryHa, IJIaBJICHUE U Pa3e/IeHHE YyT'yHa U IUIaKa

Jlureparypa k teme 3: [1, 2, 3]

Tewma 4. Tennoobmen 6 domenHoU neyu.

Conepxkanne tembl 4: [lepBbie mpeacTaBieHUs O TEIIOOOMEHE B JOMEHHBIX medax. Teopus
TeriooOMeHa B JoMeHHBIX nedax npod. b.M.Kutaesa. Ananuruueckue uccnenosanus I'.JIe-1llatenbe
u cxeMma temooomena E.Jlunmuisira. O0miye moyiokeHus Teopuu. 3aKOHOMEPHOCTH MPOTUBOTOYHOTO
teruioooMeHna. OCOOCHHOCTH TEIUIOOOMEHA B HHXKHEH 30HE MTEUH.

Jluteparypa k teme 4: [1, 2, 3]

Tewma 5. Aspoounamuueckuti pexcum OOMeHHOU NAABKU.

Cognepxanuie TeMbl 5: Cuilbl NPEnsTCTBYIOIIKE CBOOOAHOMY OIYCKAHUIO HIMXTOBBIX
MarepuasioB B neud. [lorepu Hamopa ra3oB B IIaxTe NOMEHHOM mneyu. [lokasarenu MHTEHCUBHOCTH
JIOMEHHOM TUIaBKU. BBIHOC KOJIOITHUKOBOM MBLIH.

Jluteparypa x teme 5: [1, 2, 3, 4]

Tema 6. Boccmanosnenue oicenesa.

Conepxkanne Tembl 6: PaBHOBECHOE BOCCTAaHOBIJICHHE OKCHJIOB Keji€3a OKCHAOM Yriepoja u
BOZOpoAOM. Peakuus BoxasHoOro rasa. BoccTaHOBIEHME OKCHIOB Kele3a OKCHAOM Yriepoja B
MPUCYTCTBUU TBepAoro yriepona. Peakuusa bemna-bynyapa. Kuneruka peaxkuuum benna-bynyapa.
VYTouHeHHe TeMIiepaTypbl Hauaja MpsAMOro BOCCTAHOBJIEHUS BIOCTUTA B NeuyH. MieanbHbIil X0 MeyH.
[Mpunmun I'pronepa. Pacuerst M.A. IlaBmoBa Kmin mpu rd = 0. Kputuka npunnuma ['pronepa.
['padmyeckas uHTEepnperanus (pyHKUIUU yriiepoaa KOKCa KaK MCTOYHHMKA Teria M BOCCTAHOBHUTEIS.
YTouHEeHUS, CBS3aHHBIE C OMpEEICHUEM MOHSATHUS Ipollecca MPSMOro BOCCTAHOBJICHUS Kele3a.
Pacuer 1y 1 Kyin (Meton ITJIK). I'mnotesa JXX. Mumapa. Uto memniaer mocTwxkeHus B neun Kmin?
Huckyccus no npunuuny [ 'pronepa.

Jluteparypa k teme 6: [1, 2, 3]

Tewma 7. Obpazoeanue uyeyna u winraxa.

Conepxxanve TeMmbl 7: HayrnmepoxkuBanue xene3a. BoccraHoBieHne mnpuMeceil 4yryHa.
HexenarenbHble MpuMecH HMIMXTOBBIX MaTepHasioB JOMeHHOM muaBku. lllnakooOpazoBanue. OOmue
COOOpaXeHHsI O COCTaBe W PONIM IIIAKOB B JoMeHHoW meun. CBoiicTBa muiakoB. [lecynbdypanus
YyTyHa.

Jluteparypa k Teme 7: [1, 2, 3]

Tewma 8. Memoowl pacuema niaexu.

Conepxanue Tembl 8: PacdeT MaTepuanbHOTO M TEIJIOBOTO OaJaHCOB pealbHOW JOMEHHOM
miaBku. Pacder yaenbHOro pacxojla KOKca MPOEKTHPYEMOM IUIaBKHM MO KOMIUJIEKCHOMY METOY
A.H.Pamma. CoBpeMeHHBIE METO/IBI pacueTa pacxoja KoKca NMPOEeKTUpyeMBbIX IutaBok. Meron RPD.
Meton ITJIK

Jluteparypa k teme 8: [1, 2, 3]

Tema 9. Munumanorno 803MOMCHbIIL pacxo0 KOKca U GIUAHUE HA He20 (aKmopos OOMEeHHOU
NJA6KU.

Conepxkanrie _TeMbl 9: D¢d(eKkTHUBHOCTh BBIBOJA W3 IIMXTHI JOMEHHBIX II€U€H CBHIPOTO
U3BEeCTHsAKA. BnusiHue HarpeBa nyThs. OOoramenne TyThsi KUCIOPOoAoM. JIMOKCHT yTiiepoia B COCTaBe
KOMOWHHUPOBAHHOTO AyThs. BmaxkHocTe nyThs. BiumsHue BbIXxona muTaka. BiusiHue comepikaHus
KPEMHHUSI B UyT'yHE.

Jluteparypa x teme 9: [1, 2, 3]

Tema 10. Cospemennuvle mexnono2uu 00OMeHHOU NIABKU.

Conepxannie TeMbl 10: /lomMeHHas TIaBKa MpPU MOBBIIMIEHHBIX JAaBICHUSX ra3oB. BiusHue
JABJIEHUs Ta30B Ha a’pOJUHAMUYECKMM pexuM 1iaBku. [loTepu Hamopa ra3oB B TeYd U
WHTEHCUBHOCTh TUTABKU. BiusSHWE MOBBIIIEHUS TABJICHUS Ta30B B IEYH HA BBIHOC KOJOITHHKOBOM
nbutd. BnusiHue naBieHUs Ha KUHETHYECKYIO SHEPTUI0 AyThs. BiusHue naBieHUst Ha pacxol KOKca.
BrusiHue naBieHus ra30B B MEYM HA XUMUYECKHA COCTaB U TEMIEPATypy UyryHa. BiusHue maBieHus
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Ha COoJep>KaHUE KpeMHMs B uyryHe. BiusHue naBiieHus rasa Ha cojep)kaHHe MapraHiia B YyTryHe.
Hecynbdyparus uyryHa. Biusaue qaBieHus qyThs HA COJACPIKAHUE YTIIIepoia B UyTYHE.

JlomeHHas miaBka Ha KOMOMHHPOBAHHOM JIyThe. JJoMEeHHas IU1aBKa ¢ BIyBaHHEM B FOpPH ME€YU
NpUPOJHOTO ra3za. JlomMeHHas IIaBKa C BAyBaHHEM B TOpPH Ie4YW MaszyTa (WM CHIpOH He]TH).
JlomeHHas T1aBKa ¢ BIIyBaHHEM B TOPH nedel npuieyroiasHoro tommusa (ITYT).

Jluteparypa k teme 10: [1, 2, 3, 4]

Tewma 11. Ilepcnexmuesvl 0omenno2o npouzsoocmaa.

Conepkanne TeMbl 11: AnbrepHaTUBHBIC arperatbl. Dkonorus. Cepa Kokca u aecyiabdyparus
yyryHa. Kucnopoaunas nomennas neus (KJIT). Pacuer mokasareneit paborsr KAIL. MaeanbHbiit X0
KJIIT. Pacuer Kmin npu cMemanHoOM BoccTaHOBIeHUH Broctuta B KT1.

Jlureparypa k teme 11: [1, 2, 3, 4]

3.3. [IpakTH4yeckue 3aHATUSA

No Tema 3ansaTus O0newm, vac. | Jluteparypa
/1 OYH/ 3204H
1 (OCHOBHBIE 3Tanbl 3BOIOLUNUNA TEXHOJOTHH IOMEHHOM IUIABKH. 3/- [5]
2 Wcropust ctaHOBIIEHUS IOMEHHOTO TTPOIIecca. 3/- [5]
3 Cxema ycTpoicTBa TOMEHHOM NI€4H U NepEYeHb [5]
POMCXOJSIINX B HEH MPOIECCOB. 3/1
4 TennooOMeH B JOMEHHOM ITEYH. 3/- [5]
5 AdpOoIMHAMUYECKUH PEKUM JOMEHHOM IJIaBKHU. 3/1 [5]
6 Boccranosiienue xenesa. 4/2 [5]
7 OO0pa3oBaHue 4yryHa M IUlaKa. 3/1 [5]
8 MeTtobl pacyeTa IUTaBKH. 3/1 [5]
9 MuHNMalbHO BO3MOKHBIN Pacxo/ KOKca U BIMSHHE Ha HETO [5]
(daxTOpPOB JOMEHHOH IIJIABKH. 3/-
10 | CoBpeMeHHBIE TEXHOJIOTMH JOMEHHOH TIABKH. 3/- [5]
11 | IlepcnekTuBbI TOMEHHOT'O TPOU3BOJICTBA. 3/- [5]
Hroro: 51/6
3.4. JlabopaTopHbie padoThI
JlaGoparopHble 3aHATHS Y4€OHBIM MJIAHOM HE MPETyCMOTPEHBI.
3.5. CamocTosiTeibHas padoTa CTyAeHTA
Ne Bunpl camocTosTensHoON paboOThI CTyIeHTa O0BeMm, yac.
/1 OYH/ 3204H
1 | 3ydeHue JIEKIIMOHHOTO MaTepHralia 20/85
2 | IlogroroBka K NpaKTUYECKUM 3aHSATUSIM 20/86
3 | llogroroska k 1abopaTopHBIM paboTam -
4 | BeimomHeHue KypcoBOTO MPOEKTa -
5 | BommosnHeHue KypcoBoii paboThl 27/27
6 | BeimonHeHre MHANBUIYaJIbHOTO 3aJaHUS -
Hroro: 107/198

3.6. KypcoBoii npoekT (padoTa), HHIMBHAYAJIbHOE 3aJaHHE

[To mucnummHe y4eOHBIM TIIIAHOM TPEAYCMOTpEHa KypcoBas paboTta. Temarnka KypcoBOM
paboThI MpeaycMaTpUBAET pacyeT MapaMeTpoB JOMEHHOH ITUIaBKU Pa3iINyYHBIX 3aBOJOB [6]. OCHOBHOM
LEJIbI0 BBITIOJHEHUS] PAcyeTOB SBJSETCS YCTAHOBJEHHE BIMSHHUS Ha pacxXxoJ KOKCa pa3iMyYHBIX
GakTOpoB peXMMa TUIaBKU TPU OMPEACNEHHOM COCTaBe MIUXTHL. [Ipu 3TOM mpuUMEHseTcs
yOpouieHHbIii Metoq pacdera mnpod. A.H. Pamma, He TpeOyromuii BBIYHCICHUS MaTepUATBHBIX
XapaKTEPUCTUK M TEIJIOBBIX SKBUBAICHTOB JJISl KAXKIOTO M3 KOMIIOHEHTOB IUXTHl M OCHOBAHHBIN Ha
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HENOCPEJACTBEHHOM HCIIOJIb30BaHUM YPAaBHEHUS TEIJIOBOro OanaHca JOMEHHOW IIaBKU, OTHECEHHOTO
K | Kr uyryHa.

O06bem yueOHOM Harpy3KH MPHU BBHITTOJIHEHUH KYpPCOBOH pabOThl —27 4acos.

PexoMeH1yeMblil 00beM MOSCHUTENBHON 3aIMCKHU 110 HHIUBUIYaTbHOMY 33/IaHUI0 — HE OoJiee
30 cTpanur popmara A4 (210x297 mm).

4. ®OHJI OHEHOYHbIX CPEJACTB

4.1. Kputepuu ¥ mKajbl 1Js1 UHTETPUPOBAHHOW OLeHKH YPOBHS CHOPMHPOBAHHOCTH
KOMIIETeHIM A

Cocmasnawowas KomnemeHyuu — NOJHOMA 3HAHUL

— HYJIEBOH ypOBEHb: HEBEPHBIE, HEAPTYMEHTUPOBAHHBIE, C MHOKECTBOM I'PYOBIX OMIMOOK OTBETHI
Ha BOIIPOCHI / OTBETHI Ha J[Ba BOIPOCA M3 TPEX IOJHOCTHIO OTCYTCTBYIOT. YPOBEHb 3HAHUI HHXKE
MHUHHUMAJIbHBIX TPeOOBaHUIi;

— MHHHMMQJIbHBI YpOBEHB: JaHbl HEIIOJHBIE, HETOYHBIE M HEAPIyMEHTHUPOBAHHBIE OTBETHI Ha
BOTIPOCHL. YPOBEHb 3HAHUI HMKE MUHIUMAJIBHBIX TpeOOBaHU. JlONMyIIeHO MHOTO IrpyObIX ONIHOOK;

— IIOpOTOBBIA YPOBEHB: JaHbl HEIOCTATOYHO IIOJIHBIE, TOUHBIE U ApI'YMEHTUPOBAHHBIE OTBETHI HA
Bonpochl. [[10OX0 3HAeT TEpMUHBI, ONPENEICHUS W IOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLLIEHUS, IPUHIUIBL. JJOMYyIIIEHO MHOTO HEIPYObIX OIINOOK;

— CcpenHuil ypoBeHb: JlaHbl JOCTATOYHO IIOJIHBIE, TOYHBIE M ApPryMEHTHPOBAHHBIE OTBETHI Ha
BOIIPOCHI. B 1e10M 3HAeT TEpMHHBI, ONPEIACICHUS M IOHATHUS; OCHOBHBIE 3aKOHOMEpPHOCTH,
COOTHOILIEHUS, TPUHIUIBI. JIOMyIIIEHO HECKOIBKO HErpyObIX OLIMOOK;

— IPOABUHYTHIA YPOBEHb: JaHBI IOJHBIE, TOUHBIE U APIYMEHTHPOBAHHBIE OTBETHI Ha BOIIPOCHI.
3HAaeT TEPMUHBI, ONPENEICHUS] U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIEHUS, MPUHIUIIBL.
Jlony1ieHo HECKOJIBKO HerpyObIX OIMOOK;

— BBICOKHMH YpOBEHb: JJaHbl MOJIHbIE, TOUHbIE U aPTYMEHTHUPOBAHHBIE OTBETHI HA BOIPOCHI. 3HAET
TEPMUHBI, ONPENEICHUS M IIOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLIEHWS, IPHUHIIMIIBL.
JlomyIeHO HECKOIBKO HETOYHOCTEM.

Cocmasnarowas kKomnemenyuu — ymeHus

— HYJEBOW YpOBEHb: IIOJHOE OTCYTCTBHUE IIOHMMAaHWS CYTH METOAUKU PEIIECHUS 3aJauH,
JIOMYIIEHO MHOXKECTBO IpyOeHIINX OMIMOOK / 3aJaHNs HE BBIIIOJIHEHBI BOOOILE;

— MUHUMQJIbHBII ypOBEHb: ci1ab0oe MOHMMAaHHME CYTH METOAMKHU PElIEeHUs 3a/layd, JOMYIIEHBI
rpyobie ommOku. Pemenus He obocHoBaHbl. He ymeeT ucCnoib30BaTh HOPMAaTHBHO-TEXHUYECKYIO
aureparypy. He opueHTHpyeTCs B ClieMalbHON HAyYHOH JIMTEPATypE, HOPMATUBHO-IIPABOBBIX aKTaX;

— IIOPOTOBBIM YPOBEHB: TOCTATOYHOE NMOHMUMAHUE CYTH METOJIMKH PEIICHHs 3aa4M, JONYIIECHbI
omnbOku. PemieHus He Bcerna OOOCHOBAaHBI. YMEET HCIHOJB30BaTh HOPMAaTHUBHO-TEXHUYECKYIO
auteparypy. Ciabo OpHEHTHpYeTCsl B CIELUUAIbHOW HAaydyHOW JUTEpaType, HOPMAaTHBHO-IPABOBBIX
aKTax;

— CcpenHUll ypOBEHb: B II€JIOM IIOHUMAET CYTh METOJMKHU PEIIECHHs 3aJauu, JOMYIIEHbI OINOKH.
Pemenunst He Bcerga 0OOCHOBaHBL. YMEET MCHOJIb30BATh HOPMATUBHO-TEXHUYECKYIO U CHEIHATIBHYIO
Hay4HYIO JJUTEPATYPy, HOPMATUBHO-IIPABOBBIE AKTHI;

— IPOABUHYTHIA YpPOBEHBb: B LIEJIOM IIOHMMAaEeT CYThb METONUKM pELICHUS 3a]adyM, JOIYLIECHBI
HeToyHOCTU. CriocoObeH 00OCHOBAaTh pelIeHHs. YMEET HCIHOJIb30BaTh HOPMATHBHO-TEXHUYECKYIO U
CIELUAIIbHYIO HAYYHYIO JINTEPATypy, HOPMaTUBHO-IIPABOBBIC AKTHI;

— BbICOKMH YypoBeHb: [loHMMaeT cyTh MeTOAMKH pemeHus 3agaud. CrocoOeH 000CHOBATh
penieHus. YMeeT HMCIOJIb30BaTh HOPMAaTHUBHO-TEXHUYECKYIO M CHELHMAIbHYIO HAYYHYIO JIUTEPATYpY,
HepeIoBOM 3apyOeKHBIH OITBIT, HOPMATHBHO-IIPABOBBIC AKTHI.

Cocmasnarowas komnemeHyuu — 61a0eHue HagblKamu

— HYJIEBOM YpOBEHb: HE MPOJIEMOHCTPUPOBA HABBIKM BBINOJHEHHS NMPO(EeCcCHOHAIBHBIX 3ajad.

HcnbIThIBacT CyHIECTBEHHBIE TPYAHOCTH IIPU BBIITOJIHEHUH OTJEIbHBIX 3aJaHUN;



— MHUHUMQJIbHBII YPOBEHb: HE MPOJEMOHCTPUPOBAT HABBIKU BBIOJHEHUS MPOeCcCHOHATbHBIX
3aga4. McopIThIBAET CyIIECTBEHHbIE TPYIHOCTH MIPH BBHITOJIHEHUHU OTIENIbHBIX 3a/laHUM;

— TIOPOTOBBIH YPOBEHb: BJIAJAEET OMBITOM TOTOBHOCTH K NPO(ECCHOHATBHON NESITEIBHOCTH H
npoeCCHOHATPHOMY CaMOCOBEPIICHCTBOBAHMIO Ha IOPOTOBOM ypoBHE. TpyHoBbie JeHCTBUS
BBITMOJHSET MEJJICHHO 1 HEKaUeCTBEHHO;

— CcpenHuil ypOBEHb: BIAJEET CPEIHUM OMBITOM FOTOBHOCTH K MPO(GECCHOHATIBHOMN 1EATEIIbHOCTH
U MpoheCCHOHATILHOMY CaMOCOBEPILIEHCTBOBAHUIO. TpyaoBbIE JEHCTBUS BBINOJIHIET HAa CpEIHEM
YPOBHE 1O OBICTPOTE U KaueCTBY;

— IPOABUHYTHIA YpPOBEHb: BJIAJIEET ONBITOM U JOCTaTOYHO BBIPAKECHHOW JIMYHOCTHOM
TOTOBHOCTH K NMPO()ECCHOHAIBHON JESITEIBHOCTH U MPOPECCHOHATLHOMY CaMOCOBEPIICHCTBOBAHUIO.
BICTpO 1 KaueCTBEHHO BHINIOJHSET TPYIOBBIE JCHCTBHUS;

— BBICOKHMH YPOBEHb: BJAJEET ONBITOM M BBIPAKEHHOCTHIO JIMYHOCTHOM TOTOBHOCTH K
npoeCCHOHATIBHON JIEATENIFHOCTH M MPO(EeCCHOHATFHOMY CaMOCOBEPIICHCTBOBaHMIO. BhICTpo u
KaueCTBEHHO BBIMOJIHIET TPYIOBbIC ACHCTBHUS.

Obobwennas oyenKa cghopmuposanHocmu KOMnemenyull

— HYJEBOH ypOBEHb: KOMIIETEHIINH HEe CHOPMUPOBAHBI;

— MUHUMAJIbHBIN YPOBEHb: 3HAYUTEIILHOE KOTMYECTBO KOMIETEHIIUN HE CPOPMHUPOBAHO;

— TIOPOTOBBIH YPOBEHBb: BCE KOMIIETEHIMH C(HOPMHUPOBAHBI, HO OOJBIIMHCTBO HAa TOPOTOBOM
YPOBHE;

— CpeaHuil ypoBEHb: Bce KOMIETEHIIMH c(hOPMHUPOBAHBI HA CPEHEM YPOBHE;

— TPOABUHYTHIM YpPOBEHB: BCE KOMIETEHIINU C(HOPMUPOBAHBI HA CPETHEM WIJIM BHICOKOM YPOBHE;

— BBICOKHIi YPOBEHB: BCE KOMIETEHIINU C(HOPMUPOBAHBI HA BBICOKOM YPOBHE.

4.2. Bonpocskl K 3K3aMeHY U IpUMeP IK3aMeHAUMOHHOT0 OnJjieTa
[IpuBeauTE OCHOBHBIE TAIbI 3BOJIOLMH TEXHOJIOTMHU JOMEHHOM IIaBKH.
[TosicuuTe MpeuMyIecTBa U HEAOCTATKU 3aMEHBI JPEBECHOTO YIJIl KAMEHHOYT'OJIbHBIM KOKCOM.
[TosicauTe MpenMylIlecTBa HarpeBa AyThS.
[TosicuuTe mpenMyIecTBa MPUMEHEHHE OKYCKOBAaHHOTO ChIPhs B JOMEHHOM IJIaBKE.
ITosicHuTe MpenMyILIeCTBA TOBBIILIEHUS AABJICHUS I'a30B B IOMEHHBIX I1€YaXx.
[TosicuuTe mpenMyIecTBa 3aMEHbI KOKCa JI0IOJHUTENIbHBIMU TOTLIMBAMHU.
[TosicHuTe mpenmyiecTBa o0oraieHne JyThsl KUCIOPOJIOM B JOMEHHOMH IJIaBKe.
OxapakTepu3yiTe COBEpIICHCTBOBAHUE 3arPY304HbBIX YCTPOMCTB.
OxapakTepu3ylTe CBIpOLYTHBIN IPOLIECC MTOIIYUEHHUS KENE3a.
. OxapakTtepu3syiite ropeHHe yIis B CJIO€.
. Kak onpenensierca TeopeTnueckas TeMieparypa ropeHus?
. Kak onpenensiercs orjeHka 60orarctsa )ejle3HbIX Py, UCIIOIb3yEMbIX B CBIPOJYTHOM T'OpHE.
. Kak ocymecTBisiercs BOCCTaHOBIEHUE OKCHJIOB JK€J1€3a B CBIPOJYBHOM T'OpHE?
. OxapakrepusyiTe MaTepUaIbHBIN OanaHC CHIPOIYTHOTO MpoIecca.
. OxapakTepu3yiTe TEIIOBON OajaHC CHIPOAYTHOIO MpoIiecca.
. 3apokJeHue IBYXCTaAuIHOrO criocoba Mpou3BOJICTBA JKeJie3a U CTaJH.
. I3 KakuX 3J€MEHTOB COCTOUT MPO(UIIL TOMEHHOU NIEUN M KaK OH pacCUMTHIBAeTCs?
. OxapakrepusyiTe yCTpOMCTBO JOMEHHOM €YU U €€ IUTEHHOTO JBOPA.
. JlaliTe XapakTepUCTHKY 3arpy304HbIM YCTpOHCTBaM M (OPMHUPOBAHUIO B TI€UH PaAAUATBHOMN
CTPYKTYpPBbI CT0JIOA IIUXTOBBIX MaTEPHAIIOB.
20. OxapakTepu3yiTe BOCCTAHOBIIEHUE XKele3a U IPUMECcE YyryHa.
21. OxapakTepu3yiTe IIABICHUE U pa3JIeJIeHUE YyT'yHa U [UIaKa
22. OxapakTepu3yiTe nepBble NPeACTaBICHUS O TEIII00OMEHE B JOMEHHBIX MeYax.
23. B ueM 3axmrogaeTcst Teopus TeII000MeHa B IoMeHHBIX neuax npod. b.1.Kurtaera?
24. Tlosicaute ananutudeckue uccinenoBanus I'.JIe-1llatense
25. Onumute cxemy teruiooomena E. Jlunmusra.
26. OxapaxTepu3yiTe 3aKOHOMEPHOCTH MPOTUBOTOYHOTO TEMIO0OMEHA.

XNk =

— e e e e e e e
O 001NN B WN —O
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27. IloscHuTe 0COOEHHOCTH TEII000MEHa B HIM)KHEH 30HE TIEUH.

28. OxapakTepu3yiTe CUJIbI, MPEMSATCTBYIONINE CBOOOAHOMY OIYCKAHUIO IIUXTOBBIX MAaTEpPHAIIOB B
MEYH.

29. HazoBuTe npuyYMHbI MOTEPU HANIOPA ra30B B MIAXTE JJOMEHHOM IMEUH.

30. OxapakTepu3yiTe Mmoka3aTeJu HHTEHCUBHOCTU JIOMEHHOM TUIaBKH.

31. OxapakTepusyiTe GaKTOpbl, BAUSIIONINE Ha BEIHOC KOJONTHHKOBOW MBLITH.

32. OxapakTepu3yiTe Mpolecc BOCCTAHOBJICHHS OKCHUIOB JKeJe3a OKCHIOM YIIIepo/a.

33. OxapakTepu3yiTe Mpolecc BOCCTAHOBICHUS OKCHJIOB KeJie3a BOJIOPOJIOM.

34. OxapakTepu3yiTe peakiiuio BOJSHOIO rasa.

35. OxapakTepu3yiTe BOCCTAaHOBJICHHE OKCUIOB jKejie3a OKCUIOM YIJiepoJia B IPUCYTCTBUH TBEPIOTO
yriaeposa.

36. Oxapakrepusyiite peakuuio bema-bynyapa.

37. llosicHuTe MOHATUE «UJICATBHBIN X0 TOMEHHON TIEUH.

38. OxapakTepusyiuTe TEOPHUIO BOCCTAHOBJICHUS B IOMEHHOM 11euu 110 [ proHepy.

39. OxapakTepusyiTe rpaduiIecKyro HHTePIpETauio (GYHKIIUU yriiepo/ia KOKca KaKk HCTOYHHKA TeTlia
Y BOCCTAHOBUTEIIS.

40. OxapakTepusyiTe Ipolecc HAYTJIePOKUBAHUS Kejle3a B TJOMEHHOM MeUH.

41. IlosicuuTe MpOIECC BOCCTAHOBIICHUS MTPUMECEH UyTryHa.

42. OxapakTepusyiTe mpoliecc nuakooOpa3oBaHus B JOMEHHOM MEUHIO

43. B yeM 3aKJII04aeTCs PoJib IIUIAKOB B JIOMEHHOM Tieuu?

44. OxapakTepu3yiTe COCTaB U CBOMCTBA JJIOMEHHBIX IIJJAKOB.

45. Iosicuute mporecc necyib(ypanuu 4yryna B JOMEHHOM Meyu.

46. IosicauTe Tiporecc necyib(ypanun 9yryHa BHE JOMESHHOM MTEeUH.

47. B yem 3aKiro4aercs CylHOCTh pacueTa MaTepualbHOro OanaHca pealbHON JOMEHHOMN TIaBKU?

48. B ueM 3akirouaeTcsi CyIHOCTh pacyeTa TeIJIOBOro OajiaHca peaybHOM TOMEHHOM TIaBKU?

49. OxapakTepu3yiTe METOIbl MHTCHCU(PHUKAIIUN JOMEHHOMN IIIaBKH.

IIpumep 3K3aMeHAIMOHHOTO OUJIETA

I'OYBIIO «/loHenkuii HANMOHAJBLHBIN TEXHUYECKHI YHHBEPCHUTET»
[Tporpamma: maructparypa
Hanpasnenue noarorosku: 22.04.02 «Mertamryprus»
Marucrepckas nporpamma: «MeTtauryprus 4yryHa» Cemectp 1
VYuebHast qucuuIuinHa: «Teopus U TEXHOJIOTHsI JOMEHHOH MJIaBKU

BUJIET Nel

1. Oxapakrepu3yiiTe BIMSHHE YpPOBHS 3aChlllM ILIMXTOBBIX MAaTepUAIOB Ha paclpelelieHue
MaTepHajoB Ha KOJIOIIHUKE.

2. JlaliTe XapakKTEpUCTUKY MEXaHU3Ma U KHUHETHKN BOCCTAHOBJICHHS OKCUJIOB JKE€JI€3a Fra3aMH.

3. Omnpenenute cocTaB pPaBHOBECHOW Tra30BOM (pa3bl peaklMHd BOCCTAHOBJIEHHS OKCHJA >Kejes3a

BOZIOPOIOM Fe304 + H2 = 3FeO + H20 npu Ttemneparype 300 ° C, ecim

—3756

T + 384

KOHCTaHTa PaBHOBECHUs pEaKIuy ompeensercs mo popmyine g K p

YTBepkJeHo Ha 3acegaHuu Kadeapsl «PynorepMudeckre Mpoueccsl i MalOOTXO/IHbIE TEXHOJIOTH.
[TIpoTtokon Ne ot 20 1.

3aB. xadeapoit 10)5(0)
DK3amMeHaTop 0)%(0)
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4.3. Kpurepumn oueHUBaHU S

OrneHuBaHuE YPOBHSI OCBOCHHSI CTYACHTOM y4eOHOro MarepHaja JUCUUIUIMHBI IPOU3BOIUTCS B
XO0/JI€ TeKYILLEro KOHTPOJI ¥ IPOMEXYTOYHOH aTTecTaluy (CEMECTPOBOrO KOHTPOJIA).

Texkywmuii KOHTPOJIb 3HAHWH CTyAEHTa OYHON QOpMBI OO0yYeHHUS OCYLIECTBISIETCS TI0
pesyibTaraM Tekyluei padorsl. Tekymas paboTa noapasaensercs Ha TEKyLyI0 ayJUTOPHYIO padora
U TEKYyUIYI0 CcaMOCTOSATeNbHYIO0 pabory. Tekymasi ayauropHas padora Ipennojaract TEeKYIIUn
KOHTPOJIb 3HAHUH CTyJEeHTa MO pe3yiabTaraM Yy4eOHbIX 3aHATHH. OObEeKTaMM TEKYIIEro KOHTPOJI
ABJISIIOTCS: IIOCEIIAEMOCTh AayJUTOPHBIX YYEOHBIX 3aHATHH; paboTa Ha 3aHATHUAX; TEKYLIUI orpoc.
Texymas camocrosiTeJibHasi padora CTyJIeHTa NPEANOJaraeT IOArNOTOBKY K JIEKIMOHHBIM U
NPAaKTUYECKUM 3aHATUSM [7], BBINOJHEHUS KypcOBOW pabOThl B COOTBETCTBUM C METOJUYECKUMHU
pexkoMeHganusaMu [6].

ITokasarens MakcumanbHO€E KOJIMYECTBO
OasIoB
Texymas ayniutopHasi paéora:
— IOCEmAeMOCTh ayTUTOPHBIX y4eOHBIX 3aHATHH (32 BCe 10
3aHATHUSA)
— paboTa Ha 3aHATHAX (32 BCE 3aHATUA) 30
— TeKylui onpoc (3a Bce OMPOCHI) 30

Telcymaﬂ CaMOCTOATC/IbHAsA paﬁoTa

— xox BeinogaeHus: KP 30

Texymuii KOHTPOJb 3HAHUN CTyACHTa 3a04HOl  QopMbl  0OydYeHUS
OCYILECTBISIETCA IO PE3yJbTaTaM TeKYUIeH CaMOCTOATEJbHAas PadoThl, KOTOpasd
IpeAnojaraeT BbINOJHEHUE 3aJaHus (KypcOoBOW pabOTbl) B COOTBETCTBUHM C
METOANYECKUMU peKoMeHaanusaMu [6].

Tlokazarennb MaxkcuMaibHOE KOJIMYECTBO
OaI0B

Tekymas caMocTosITeIbHAs padoTa

— xop Beinondenue KP 100

IIpoMeskyTouHasi aTTecTAlMsl CTYJICHTOB OYHOWH M 3a04HOM (opM 0OydeHUs NMPOBOAUTCS B
KOHIIE CEMECTpa B BH/JIE IK3aMEHA.

B xaxa0M sKk3aMeHaIMOHHOM OMJIETE COEPIKUTCS JIBa TEOpPETUUYECKUX Bompoca (3aganue Nel u
Ne2) u onna 3amaua (Ne3). 3agaHusiM NpUcCBauBalOTCA cleyrole Becoble koapdurmentst: 0,3; 0,3 u
0,4.

OTBer Ha KakJ0¢€ 3a1aHue oneHuBaercs no 100-06anbpHOI mKae.

B cnyuae teopernueckoro 3amanusi omneHka «100» cTaBUTCS B Ciaydae MOJHOIO CHCTEMHOTO
packpeITUsl BoOIpoca 0e3 KaKHX-JIMOO HETOYHOCTeH. bamibl cHUMaroTcs, €ciau B OTBETE YIYIIEHBI
KaKne-Tu00 BTOpOCTENeHHble MOMEHTHI (10 10 6ayuioB), TOMyHIEHbl HECYIIECTBEHHbIE HETOYHOCTHU
(1o 10 GayoB), TOMYyIIEHBI CYIIECTBEHHbIE HETOYHOCTH MPHU MPaBUIBHOM OTBETE€ B 1eiaoM (1o 25
0ayIoB), MPU HEJOCTaTOYHOM MPEJCTaBICHUM MaTepuayiioB (Oaibl CHUMAIOTCS KakK IPOLEHT
HEJIOCTAIOIEro MaTepHralia ¢ yueToM ero 3HaYMMOCTH).

B cnywae 3amaum omenka «100» cTaBUTCA TpU NOPEACTABICHHM IOJHOTO PENIEHUS C
IPaBUIBHBIM XOJIOM U TOYHBIM OTBETOM, IIPH BEPHOM YKa3aHUM €JMHUI] U3MEPEHUS BCeX (PU3NUECKUX
BEJTMYMH U BBITIOJTHEHHOM TTOJIHOM aHaJIN3€ Pe3yibTaToB (eciu Tpedyercs). bamiasl cHUMaroTCs, eciu B
pELICHUH €CTh HECYIIECTBEHHbIE HETOYHOCTH, HE MOBJIMSBIINE HA pe3ynbTar (10 15 6aioB), HEBEpHO
yKa3aHbl WM HE YKa3aHbl €IMHMIIBI U3MEpEeHUs (PU3HUECKUX BeIUUYUH (10 15 OaiioB), HOMyIIEHBI
OTJeNIbHbIE HETOYHOCTH B XOJI€ PEIICHUs, HE MCKA3MBILUE XOJ PelIeHHs B IeJoM (10 25 Gaysios),
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HETOYHOCTh YHCIICHHBIX pe3ynbTaToB (10 15 OammoB), ommOKM B aHaim3e pe3yiabTaTtoB (mo 20
0aIoB).

[IpomexyTouHas arrecTanus (3K3aMEH) PaCCUMTHIBACTCS KaK cCyMMa MPOU3BEACHUN OLEHOK 32
KaXK0€ 3aJJaHie Ha X BECOBOU K0 PHIIMEHT.
[Tpumep pacuera. [Tycth oneHku 3a kaxaoe 3amanue 1o 100-6amtbHoM mKane coctaBun: 90, 70 u 85,
COOTBETCTBEHHO. Torna MIPOMEKYTOUHAS aTTecTanus 1o 9K3aMEHYy COCTaBJISIET:
0,3-:90+0,3-70+0,4 -85 =82 bawwa .

Obmas onenka mo aucuumiuHe (Q) Uis CTYACHTOB OYHOHM M 3204HOM (GopMbl 00ydeHHS
OTIpe/IeIIeTCsl C y4eToM JAojeBoro ydactus Tekymied padotel (TP) u mpomexxyroyHoil aTTectauuu
(ITA):

O=TP*0,3+ITA*0,7

[Tomyyennass omenka mno aucnurummHe 1o 100-0a/ulbHOM IIKajie OMNpEAeNseT OLEHKY I10

rocynapcTBeHHoU mkane u mkane ECTS:

Cymma 6aminoB Oruenka Orenka
no 100-0anpHOM HIKane no mkane ECTS 110 FOCY/IapCTBEHHON LIKaje
90-100 A OTnanaHOo
80-89 B Xoporo
75-79 C
70-74 D N
60-69 E JIOBJICTBOPUTEITHLHO
35-59 F He
0-34 o YIOBJIETBOPUTEIIHHO

* — ¢ 00g3aTeNbLHBIM IMOBTOPHBIM M3YUCHUCM NUCHHUILINHBI.

[Ipy HEBBHIMOMHEHUW BCEX 3a/laHUM, MPEIYCMOTPEHHBIX y4EOHON MPOrpaMMOM TUCIUTUIMHBI
cornacHo «llonoxxeHnto 06 opraHu3anuu y4eOHOTO Ipolecca» CTYAEHTY B BEIOMOCTh MO Kypcy
ctaBuTcs 3anuch «He momymien». CTyaeHTaM, KOTOpble OBUIM JOMYIIEHBI K cllade dK3aMeHa, HO He
SBIWJIKCH Ha HETO, B BEJJIOMOCTH CTaBHUTC 3anuch «He sBuiicsy.

4.4 IlpuMep TeKylero onpoca Ha MPaKTHYECKUX 3AHATUAX
Tema. Aspoounamuueckuii pexcum 0OMeHHOU NAABKU.
1.Kakue cuiibl pensTCTBYIOT CBOOOAHOMY ONYCKaHUIO IIMXTOBBIX MAaT€pHaJIOB B JOMEHHOW Me4n?
2.Yem 00ycrOBIEHBI TOTEPH HATIOPA I'a30B B IIaXTe JOMEHHOH mneun?
3.IlpuBeauTte nokaszareiau HHTEHCUBHOCTU JJOMEHHOM MJIaBKH.
4.Yem omnpenensiercs: KOJIMYECTBO KOJOIHUKOBOM MbIIN, BBIHOCUMOM Ia30BbIM ITOTOKOM U3 JIOMEHHON
neun?

4.5 KypcoBoe npoeKkTHpOBaHHe

BoimonHenue KypcoBoil  paboThl  sBASETCS  00S3aTeNbHOM  COCTABISAIOLIEH — H3Y4EHHS
mucuuruineel [6]. KypcoBast paGora mmeer KBanu(UKALMOHHBIA XapakTep. OHa JOJKHA HMETh
BHYTPEHHEE €JIMHCTBO M CBHJIETEIBCTBOBATH O MOATOTOBJIEHHOCTH aBTOpa K BBIINOJHEHUIO
CaMOCTOSITENIbHOW HAY4YHOH MM TBOPYECKOH Mpo(ecCHOHANBbHON AEATENIbHOCTU C HCIOJIb30BAHUEM
TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX HaBBIKOB.

B mporecce moAroToBKM M 3alIMTHI KYPCOBOM paOOThI CTYAEHT JOJDKEH MPOIEMOHCTPUPOBATH:

- CIIOCOOHOCTH TBOPYECKU MBICIIHTD;

- yMeHHe NpoBOIUTH Oubmuorpaduyeckyro paboTy ¢ TPUBICYCHHEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHII;

- BIQJCHHE METOJAaMU W METOJUKAaMU pACyeTa, KOTOPBIE HCIOJB30BATUCh B IPOLECCE
BBITMIOJTHEHUS] KypCOBON pabOThI;
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- CIHOCOOHOCTh K HAyYHOMY AaHaJu3y IOJYYEHHBIX Pe3yJbTaToB, pa3pabOTKE BBHIBOJIOB H
MOJIOKEHUHN, YMEHHE apIyMEHTHPOBAHO UX 3alUIIATh;

- YMEHHE OLECHUTh BO3MOXKHOCTH HCIOJB30BaHUSl IOJYYEHHBIX PE3yJIbTAaTOB B HAYYHOH H
MIPAKTUYECKOU JIESITENBHOCTH;

- BIIaJICHUS COBPEMEHHBIMM HMH()POPMAIIMOHHBIMU TEXHOJOTUSMHU JUIS BBIIIOJIHEHUS H
odopmieHns KypcoBoil paboTHI.

BrinmonHnenue KypcoBoil pabOThl OCYIIECTBISICTCS CTYIEHTOM B TEUYEHHE BCETr0 CEMEecCTpa,
HauMHasg ¢ MOMEHTa O(UUHAaIbHOIO MONy4YyeHHUs 3adaHus. Bbinaya 3amaHus Ha KypcOBYIO paloOTy
OCYIIIECTBIISICTCS B TCUCHUE TIEPBBIX JIBYX HEIENTh O0yUEHHUsSI B COOTBETCTBYIOIIEM CEMECTPE.

[IpenogaBaTeneM, KOTOPBI OCYIECTBIISIET PYKOBOJCTBO KypCOBOM paboToii, pazpabaTbiBaeTcs
rpaduk ee BBITIOJHEHUS, KOTOPHIN BBIIAETCS CTYJICHTaM BMECTE C UHIUBUIYATbHBIM 3aJaHUCM.

BrimonHenHas 4actb KypcoBoW pabOThl B OyMa)XHOM BHUJE C HAJIMYMEM COOTBETCTBYIOIIUX
MOJAMKCEN U JaT BHINIOJHEHUS IPEIOCTABIISETCS MPENoAaBaTeNoO JIsl IPOBEPKU U OLICHKU KauyecTBa €€
BbInoHeHus. [lociie mpoBepku mpernoaaBaTeneM pacyeTHON YacTH, OHA BO3BPAILIAETCs CTYACHTY.

B cnywae Hanuuus 3amMedaHWil MO KadyeCTBY BBINMOJIHEHUSI PaOOThI, CTYACHT AOJDKEH HUX
TuKBUIUpPOBaTh. [Ipu 3TOM, MOCE MTUKBUIAIIMK 3aMEYaHUi KypcoBasi paboTa JOJIKHA COEPKaTh Kak
MEPBUYHYI0 HH(POPMAIMIO C 3aMECUaHUSMHU IPENOJJaBaTeis, TaKk W HHPOPMAIMIO O TOPSAIKE HX
JUKBUJIAIIUU CTYACHTOM.

He mosmuee, yem 3a Tpu OHSA A0 OQUIIMAIBHON JaThl 3alIMTHl KYpCOBOH pabOTBI CTYACHT
JOJIKEH MPEOCTaBUTh MPENOoAaBaTel0 BCe MPOBEPEHHBIE YacCTH KypCOBOM pabOThl B €IWHOM
COpPOIITIOPOBAHHOM BHUJIE U TIOJYUUTDh pa3pelIeHUE Ha €€ 3aluTYy.

KypcoBas pabGoTta paccmaTpuBaeTcsi Kak CaMOCTOSITENBHBIA BHA y4yeOHOW palboOThl H
onieHuBaercs 1o 100-6anpHON PEUTHHTOBOM IIKAJIE:

Peittun-
Pa3znen Kpurepun rosas
OIICHKA
PaboTta HanMcaHa caMOCTOSITEIbHO 15
1. CamoCTOATEIBHOCTD =
PaboTa HOCUT YaCTMYHO CAMOCTOSITENIbHBIN XapaKTep 10
BBITIOJTHEHUSI paOOThI =
PaboTa HOCHUT HE CaMOCTOATEIbHBINA XapaKkTep 2
IToJTHOCTBIO COOTBETCTBYET BHIOPAHHOH TeMe 15
2. Conepxanue padoTel | YacTUYHO COOTBETCTBYET BHIOpaHHON TEMe 10
He cooTBercTByeT Teme 2
OmnpeneneHsl LeIU U 337a4U UCCIEA0BAHNUS,
chopmMynupoBaHbl OOBEKT U MIPEAMET UCCIICOBAHUA, 15

IMOKa3aHa UCTOPHA U TCOPUA BOIIPOCA

OmnpeneneHs! LeaH U 337a4 UCCIIEIOBAHUS, HE YETKO
orpeienieHbl 00BEKT U MPEAMET UCCIeI0BaHUs, YaCTHUHO 10
NIOKa3aHa UCTOPHUsS U TEOpUsl BOIIpoca

3. DneMeHThI
HCCJIEIOBAHUS

He OIMPCACIICHLI LI U 3a]a4r UCCIICAOBAHUA, HE

c(hopMyJIUPOBAHBI OOBEKT M MPEAMET UCCIICIOBAHMS, HE 2

MOKa3aHa UCTOPHS M TEOpHs BOMpoca
4. [lutupoBaHue u JocraTouno 10
HAJTMYUE CCBUIOYHOTO YactuaHo 5
Marepuaa He ucnonb3oBainich 2
5. Hanuume

Ha 15
COOCTBEHHBIX BBEIBOJIOB,

E€KOMEHJALUN 1

p Alate Her 2
IPeTI0KEHU T

COOTBETCTBYET MOJHOCTHIO TPEOOBAHUIM 10
6. Odopmnenme paboTsI

COOTBETCTBYET YaCTUYHO TPEOOBAHUSIM 5
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Peiitun-
Paznen Kpurepun rosas
OIICHKA
He cooTBeTcTBYeT TpeOOBaHUSM 2
AKTyaJlbHa U COCTaBJICHa B COOTBETCTBUHU C TPEOOBAHUSIMU 10
7. bubnuorpadust mo
AKTyaJibHa ¥ YaCTHYHO COOTBETCTBYET TPEOOBAHUIM 5
TeMe paboThI
He cootBetcTBYyeT TpeOOBaHUIM 2
Buaneer marepuanom 10
8. OueHka Ha 3a1muTe YacTuuHO BIaJCeT MaTepUaIoM 5
He Bnaneer maTepuanom 2

[Torydyennas omenka mo 100-0ayibHOW IKaje OMNPEACNSeT OIEHKY IO TOCyIapCTBEHHOMN
mikane u mkaie ECTS:

Cymma GasioB OrneHka OrneHka
no 100-0anpHOM HIKane no mkajne ECTS 110 FOCY/IapCTBEHHON LIKase
90-100 A OTnanaHO
80-89 B Xopouio
75-79 C
70-74 D v
60-60 E JIOBJICTBOPUTETHLHO
35-59 F He
0-34 o YIIOBJIETBOPUTEIHHO

* — ¢ 00s3aTeNbHBIM TOBTOPHBIM U3Y4YE€HUEM JUCLUIUIMHBI.
S PEKOMEHAYEMAS JIMTEPATYPA

1. Ocnosnaa numepamypa

1. Tlosnanue TpOIECCOB M pa3BUTHE TEXHOJIOTHH JOMEHHOM IUIaBKHM [DNEKTPOHHBIN pecypc] :
KOJUIEKTUBHBIN TPyl BTOpOro MexayHapoaHoro cumnosuyma / HAH Ykpaunsl. MUHcTUTYT YepHOi
metainypruu ; HAH Ykpaunsl, H-T uepHolt meTaiutypruu ; nox Hayd. pen. M.I'. ToBaposckoro. -
13 MO. - Auenponerposck : Kypdona, 2016. - 1 daitn. - Cucrem. TpedoBanus: Acrobat Reader.
http://ed.donntu.ru/books/cd5169.pdf

2. VnpapieHue XOAOM JIOMEHHOH IUIAaBKU [DJIeKTpoHHBIM pecypc] : (CYIIHOCTHBIM aHams,
skcniepuMenTsl, onbIT) / E. Jlonckos, B. Jlsmtok ; E. Jlonckos, B. Jlamtok. - 29 M6. - Saarbruken :

Palmarium Academic Publishing, 2013. - 1 ¢aiin. - Cucrem. tpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/cd5149.pdf

1I. /lonoanumenvnasa numepamypa

3. Cavaliere P. Ironmaking and Steelmaking Processes [Electronic resource] : greenhouse emissions,
control and reduction / P. Cavaliere ; P. Cavaliere. - 18 M6. - Lecce: Springer, [2018]. - 1 ¢aiin. -
System requirements: Acrobat Reader. http://ed.donntu.ru/books/19/cd9139.pdf

4. Bonbmakos, B.W. TIpuMeHeHne paguMONOKAIMOHHBIX CHUCTEM HM3MEPEHHs IOBEPXHOCTH 3aCHINH
IMIMXTHI JJIs1 KOHTPOJIA W YNpPaBIeHHWS JOMEHHOW IUIaBKOM [DnekTpoHHBIH pecypc] / B. HU.
bonpmiakos, U. I'. MypasseBa, 10. C. CemenoB ; B.M. bonsmakos, U.I'. MypasbeBa, 10.C.
CemenoB ; HAH VYkpaunsl, UH-T uepnoit merammyprum um. 3.M. Hekpacosa. - 13 MO. -
HuenponerpoBck : Iloporu, 2013. - 1 daiin. - Cucrem. TtpeboBanus: Acrobat Reader.
http://ed.donntu.org/books/cd5306.pdf



http://ed.donntu.ru/books/cd5169.pdf
http://ed.donntu.ru/books/cd5149.pdf
http://ed.donntu.ru/books/19/cd9139.pdf
http://ed.donntu.org/books/cd5306.pdf
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6 YHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Y4yeOHO-MeTOAMYECKUE U31aHUs, pa3padoTannble B JOHHTY:

. Meronnueckue ykasaHusl K MPaKTUYECKUM 3aHATUAM IO AUCUUIUIMHE «Teopust U TEXHOJIOTHA
JIOMEHHOM IIaBKW» [DNEKTPOHHBIN pecypc] : (U1l CTYAEHTOB HalpaBiIeHUs MoAroToBku 22.04.02
«Metamnyprusi», MarucTepckoi mporpammel «Metaimyprust ayryna») / TOYBIIO « IOHHTY»,
Ka. pyZHOTEPMHUYECKHX MPOIECCOB M MAJIOOTXOJHBIX TexHojoruil ; coct.: B.B. Kouypa, 3.K.
AdanacseBa — DnektpoH. naH. (1 ¢aiin). - Hornenk : JJOHHTY, 2019. — Cucrtem. tpeboBaHusI:
Acrobat Reader (noctyn uepe3 THUHBIN KaOWHET CTY/ICHTA).

. Metoauueckue yKa3aHHs K BBIIOJHEHHIO KypcoBOW paboTbl mo aucuuiuinae «Teopus u
TEXHOJIOTHSl JOMEHHOW IIIaBKW» [DJIEKTPOHHBIH pecypc]| : (Al CTYACHTOB HaIpaBlICHUS
noarotoBku 22.04.02 «Metamnyprusi», Marucrepckas mnporpamma «MeTautyprust 4yryHay) /
I'OYBIIO «JIOHHTY», xad. pyaHOTEpMHUYECKHX IPOIECCOB M MAIOOTXOAHBIX TEXHOJOTHH ;
coct. B. B. Kouypa, I'. H. Cunopenko, 3. K. AdanaceeBa — Dnekrpon. naH. (1 daiin). — Jloxenx :
JNOHHTY, 2021. — Cuctem. TpeboBanusi: Acrobat Reader (moctynm uepe3 nuuHbIN KaOuHeT
CTYJICHTA).

. Metoanueckue yka3zaHUSI K CaMOCTOSITENbHOW paboTe cTyneHToB no aucuuiuimHe «Teopus u
TEXHOJIOTUSl JIOMEHHOW IUIaBKM»  [DNEeKTpOHHBIA pecypc]| : (sl CTYAEHTOB HalpaBiICHUS
noarotoBku 22.04.02 «MeTtamnyprus», MarucTepckoil mporpammbl «MeTayutyprusi 4yryHay) /
I'OYBIIO «JIOHHTY», kad. pyIHOTEPMHYECKUX IPOIECCOB M MAJOOTXOIHBIX TEXHOJOTHH ;
coct. B. B. Kouypa. — Onexrpon. nan. (1 daitn). — [Joumeux : JOHHTY, 2019. — Cucrem.
TpeboBanus: Acrobat Reader (moctymn yepe3 muuHbIi KaOWHET CTYACHTA).

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

Internet-pecypcnbi:

Worldsteel association [DnekTpoHHBIH pecypc|:— DnekTpoH. AaH. — Brussels. — Pexum
nocrymna: http://www.worldsteel.org — 3aru. ¢ 3xpaHa.

IIponsBonacTBO uyryHa [DnekTpoHHBIM pecypc]: caiT. — Can-bpyHo. — Pexum nocryna:
https://www.youtube.com/watch?v=x443D_UrPhY . — 3arux. ¢ sxpana.

JlomMeHHBIM 1ex [OnekTpoHHbI pecype]: cait. — Can-bpyno, — Pexum nocryna:
https://www.youtube.com/watch?v=_TcyhY 9IPE . — 3arx. ¢ skpaHa.

Mertannyprusg 4yryHa M cTanu [OJIeKTpoHHBINM pecypc]: caiit. — Can-bpyHo. — Pexum
nocrymna: https://www.youtube.com/watch?v=GhQKCUzNUzs. — 3ari. ¢ s3kpaHa.

Poxnenne meramna [OnexkTpoHHBIM pecype]: caidt. — Can-bpyno, — Pexum nocryna:
https://www.youtube.com/watch?v=PwO0jPG6hHXA . — 3aru. ¢ sxpaHa.

OOoramienue ayThsi KHUCIOPOJOM B JIOMEHHOM IIpolecce. [DIeKTpoHHBIH pecypc]. —
OnekTpoH. gaH. — Pexwumm  gmoctyma:  http://metal-archive.ru/domennyy-process/2160-
obogaschenie-dutya-kislorodom-v-domennom-processe.html — 3aru. ¢ skpana

TexHomnorus OMEHHOM IUIaBKU. [DNEKTPOHHBIM pecypc]. — DneKTpoH. AaH. — Pexum
JIOCTYyTIA: http://metalspace.ru/education-career/osnovy-metallurgii/domennaya-pech/393-
tekhnologiya-domennoj-plavki.html — 3aru. ¢ 3xpana

JloMeHHO€ MPOU3BOJACTBO. [DIIEKTPOHHBIN pecypc|. — DNeKTpoH. AaH. — Pexum nocryma:
http://metalspace.ru/education-career/osnovy-metallurgii/domennaya-pech.html— 3arsu. ¢ skpana

Bce o meramnyprun [OneKkTpoHHBIN pecypc]. — DiekTpoH. AaH. — MockBa. — Pexxum nocrymna:
http://metal-archive.ru/ . — 3arm. ¢ skpaHna.



http://donntu.ru/library
http://www.iprbookshop.ru/
http://www.worldsteel.org/
https://www.youtube.com/watch?v=x443D_UrPhY
https://www.youtube.com/watch?v=_TcyhY_9lPE
https://www.youtube.com/watch?v=GhQKCUzNUzs
https://www.youtube.com/watch?v=Pw0jPG6hHXA
http://metal-archive.ru/domennyy-process/2160-obogaschenie-dutya-kislorodom-v-domennom-processe.html
http://metal-archive.ru/
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBI

1. Yuebnas aymutopust Ne5.424 y4eOHBIH KOpIyc 5 I TPOBEICHUS 3aHITHH JICKIIMOHHOTO
tuna. (Jlocka aynuTopHas; CTEHJbI; MAKET KOMILJIEKCA JJOMEHHOW Ieuu; MapThl; MEPEeHOCHON KpaH;
MePEHOCHOU MYJIbTUMEIUIHBIN MMpoeKTop; HOyTOYK, Linux Ubuntu 18.04, LibreOffice 5.3.4).

2. YyeOnas nabopartopus Ne5.005 yueOHbIN KOpIyC S5 il MPOBEACHUS MPAKTHUECKUX 3aHATHIA,
TPYNIOBBIX U MHAWBUIYAIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJIS M MPOMEXKYTOUHOMN aTTeCTalUH.
(amemometp, mncuxpomerp, wusMenpuutenb /5T-JIPM; wucneitatenshas MamuHa  MWM-100;
anektponeds CYOJI-0.4.4/12-M2-Y4.2; snexrpomkad cymmnsabslii CHOJI; BakyymHubIii Hacoc BBH-
12; Becer BJIE-1 u T-5000; anamuzatop 236b-I'P; morenumomerp KCII-1-003; yHuBepcaibHBII
komnpeccop YK-1M; poramerp PC-5; mukpockon MBP 612171; nepeHocHON 3KpaH; NEpPEHOCHOU
MYJIbTUMEIMHHBINA TPOeKTOp; HOYTOYK, Linux Ubuntu 18.04, LibreOffice 5.3.4).

3. Aymutopus HUY Ne5.149 yueGHbli KOpmyc 5 uisl NMPOBENEHUS NPAKTUUYECKUX 3aHATUH,
TPYNIOBBIX U MHAWBHUIYabHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTecTaliu.
(Crom; crynes; mkad; kommbiotep AMD Athlon 64x2 5600+, Linux Ubuntu 18.04, LibreOffice 5.3.4;
Mounutop SyncMaster 720N; Cuct.0moxk AMD Athlon [Ix2 240 2.8GHz/2Gb/250Gb/DVD-RW,
Linux Ubuntu 18.04, LibreOffice 5.3.4; Monutop SyncMaster 720N; M®VY Samsung SCX-4200;
[Tpuntep HP Laser Jet-1010; [Ipunatep SamSung ML-1750).

4. TlomemieHus Ui CaMOCTOSTENBHOW pabOTBI C BO3MOXKHOCTBIO MOJKIIOYEHHUS K CETH
"UuTepHer" u obecrieyeHUEM JOCTyIa B AJIEKTPOHHYIO HMH(GOPMAIMOHHO-00pa30BaTeNbHYIO CpPERy
OpraHM3aly: YUTalbHbIE 3alibl, yueOHble Kopmyca 2,3 (KommnbloTepHas TEXHHMKA C BO3MOXKHOCTBIO
noJKiItoueHus: Kk cetu «VHTepHET» M obOecreyeHHueM JOCTyla B 3JIEKTPOHHYIO WH(OPMalMOHHO-
obpasoBarenbuyto cpeny (OUMOC JOHHTY) wu snekrponHo-6ubOmuoTeunyto cucremy (ObC
[PRbooks), a Tak:ke BO3MOXXHOCTbIO MHAWBHIYaJIbHOIO HEOTPAHHUUYEHHOTO JIOCTYIa 00YyYaroIuxcs B
3BC u DUOC nocpeacrsom Wi-Fi ¢ mepconanbHbIXx MOOHIBHBIX yeTpoicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — o6mectBennas nunen3us MPL 2.0/ Grub loader for ALT Linux - jguneH3us
GNU LGPL v3/ Mozilla Firefox - mumensus MPL2.0, Moodle (Modular Object-Oriented Dynamic
Learning Environment) - munensuss GNU GPL.



