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1. IIEJIX OCBOEHUA

[Toaroroska obOyuaromuxcsi B obsiactu peopMuHra rasa, GopMupoBaHue y 00y4aromuxcsi ClIoCOOHOCTH K BBISBICHUIO (H3H-
KO-XMMHYECKHX TIPOLIECCOB IIPH PehOPMHUPOBAHHH I'a3a ¢ 00pa30BaHUEM BOCCTAHOBUTEIIBHBIX IA30BBIX KOMIIOHEHTOB.
3apauu JUCHUIIMHBL:
- HAy4YHUTh OOYYArOIINXCs IPUMEHATh TEOPETHUYECKHE 3HAHUA K pacdeTaM Ipolecca peopMUpOBaHUS ra3a;
- Hay4YHTH HOJIL30BATHCS METOAAMH PELICHHs ONTHMHU3aLOHHBIX 3a1a4 paboTsl pedopmepa;
- HAy4YHTh QaHAIU3Y BEPOSITHOCTH OCAXICHUs yrieposia Ha KaTaIu3aTopax M ero NpeAoTBPAILCHHUH.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Huka (pazmen) OIT: | b1.B.1.1

2.1 TpeGoBanus K npeIBapUTeIbHOM MOATOTOBKE 00y4a0IIerocsi:

2.1.1. CoBpeMeHHBIE TTPOOIEMBI METALTYPTHH U MaTePHAIOBEACHUS

2.2 Jducnuniunel (MOAYJIM) U NPAKTUKH, AJ151 KOTOPBIX OCBOCHUE JaHHOM IMCUMILIMHBI (MOAYJIs1) HE00X0AUMO
KaK NpeJllecTByOLIee:

221 [Iporecchl BTOPHYHOTO OKHCIICHHUS JKeTIe3a

222 Tenmodusnka MOTyICHNS METAUTM30BAHHOTO MPOAYKTA

2.2.3 HayuHo-mccienoBarenbckas pabora

224 BrmoHeHMe 1 3amunTa BEITYCKHON KBaTH()UKAMOHHOW PaOOTHI, BKIIFOYAs, IOATOTOBKY K IPOIEAYPE 3alIUTH U
NPOLEAYPY 3alHUTHI

3. AHAUKATOPHI ®OPMUPOBAHW S KOMIIETEHIIUA,
COBMEIEHHBIE C PE3YJBTATAMMU OBYYEHNS 11O JUCIUIIJIMHE

OIIK-1:
Cnoco0eH pelmiaTh NPOU3BOACTBEHHBIE U (UJIH) HCCIeA0BaTeIbCKHE 3224, HA 0CHOBe (pyH1aMeHTaJIbHbIX 3HAHUI1, 3HAHUIA B
MEKINCHUTLIMHAPHBIX 00J1aCTAX B 00J1aCTH METAJLTyPTruHl

3Hatb: OIIK-1-31 OcHOBHBIE pacYeThl IO XUMHICCKIM PEAKISIM, TIEMOHCTPUPYS 3HAHUS XUMUH, (PH3UKH, MaTeMaTH-
KH
VYMeTn: OIIK-1-Y1 Hcnonp30BaTh QU3NKO-MAaTEeMaTHYCCKIH alapar JJIs PemeHHs 3a7a4, BO3HUKAOIINX B XOJIE TPO-

(1)eCCI/IOHaJ'ILHOI\/'I JACATCIBbHOCTH,

Bragers: OIIK-1-B1 I[IpuMeHEeHHEM TCOPUH U MPAKTUKH B COUCTAHUY [T PEUICHUS HH)KCHEPHBIX 33a4 1Mo pedopmupo-
BaHUIO Ta30B

OIIK-4: Cnioco6eH HAX0MTh M NepepadaTbiBaTh HHGOpMaNHI0, TPedyeMyo VIl IPUHATHS pelieHHii B HAyYHBIX HC-
CJ1eIOBAHMSX M B IPAKTHYECKOH TeXHUYECKOIl 1eATeJbHOCTH, OCYLIeCTBJIATh MOJIeTUPOBAHNE, AHAJIU3 U IKCIIEPUMeH-
ThI B LeJISIX IPOBeIeHU 1eTAJIBHOI0 HCCIeI0BAHMS IS PelieHHs CJ0KHBIX 3a/1a4 B IpodeccHoHANBHON 00/1acTH

3Harb: OI1K-4-31 IIponecch peopMupoBaHHS T'a30B.

YMerTs: OIIK-4-Y1 AHanu3upoBaTh U PemIaTh TEXHHYECKUE 33]]a91 TI0 COBEPIICHCTBOBAHUIO TEXHOJIOTHU pehOpMHUPO-
BaHMS Ta30B HA OCHOBE HOBBIX MH(OPMAIMH I10 TEXHOJIOTHH

Buaniers: OIIK-4-B1 HaBblkaMu caMOCTOSITEIBHOTO PEIICHHS TEXHUYECKUX 3a1a4 0 COBEPIICHCTBOBAHUIO TEXHOJIOTHH
MIOJTyYEeHHsI BOCCTAHOBUTEIHHOTO Ta3a

YK-2:Cnoco6eH MHTerpupoBaTh 3HAHMS U PMHUMATDH PellIeHHs] B CJOKHBIX CUTYallusIX, GOpMYJIUPOBATH CY:KIeHMS
HA OCHOBE HeMOJIHOM MJIM OrpaHnYeHHO# nHopManuy, ynpaBJasTh NIPOEeKTOM HA BCeX ITANAaX ero ;KM3HEHHOIr0 HHMKJIa

3HaTh: YK-2-31 CpencrBa u3MepeHHid B COOTBETCTBUH C TPEOYEMOI TOUHOCTBIO U YCIIOBHUSIMU SKCILTyaTalluH

YMerTsb: YK-2 —Y1 UHrerpupoBarh 3HaHUsI 1 NPUHUMATh PEIICHHs B CJIOKHBIX CUTYaIHsX;

Bnaners: YK-2-B1 HaBbikamu HaXOJUTh U iepepadaThiBaTh HHGHOPMAIIHIO O TEXHOJOTHUECKOM Ipoliecce pehopMHpOBa-
HUS Ta30B U YIPABIATH pabOTOM KOMaH/Bl 10 YCOBEPIICHCTBOBAHMIO MpOIlecca.

IIK-1: AHanu3 ¥ coBepIIEHCTBOBAHUE METAJLTYPrUYeCKHX NMPOIECCOB

3HaTh: ITK-2-31 Xopolo TeXHOJOTHI0 MPOU3BOJICTBA METAJUIM30BAHHBIX OKATHIIICH U aHAM3UPOBATh MPOLECCHI O~
JIyYEHUs! OKAThIILIEH;

Ymernb: [TIK-1Y1 Ananm3npoBaTh JaHHBIE TEXHUYECKOW JOKYMEHTAIMH 10 TIPOU3BOJICTBY OKATHITIECH

Baangern: TTK-1-B1 teopueli u TEXHOJOTHEH MPOW3BOJICTBA METAJUTU30BAHHBIX OKATHINICH

YK-6: Cnocoben:
Cnoco0eH onpenesTh U Peaju30BbIBATH NPHOPUTETHI COOCTBEHHOM AeSITETLHOCTH M CIOCOOBI €€ COBEPIIEHCTBOBAHMS
HA OCHOBE CAMOOIEHKH, YYACTBOBATh B 00YYeHHH HA NMPOTSI3KEHUH BCEH JKU3HU

3HaTh: YK-6-31 Xopomio TeXHOJIOTHIO ITPOU3BOICTBA PehOPMHUPOBAHHOIO ra3a

YMerTb: YK-6-Y1 peann3oBeiBaTh IPHOPUTETHl COOCTBEHHOM AESATEIHHOCTH,




| B.]IalIeTl): | YK-6-B1 MCTOHaMI/I COBCPUICHCTBOBAHUSA ACATCIbHOCTH HAa OCHOBC CAMOOLCHKHN

4. CTPYKTYPA U COAEP’)KAHUE
Kox Koutn- JIuteparypa
HaumeHoBaHuUe pa3aesioB U TeM /BUA 3a- KoMmneren- U JJIeK- IIpume-
3aHs- CemecTp | 4ecTBO
st HATHS/ 4ACOB MU TPOHHBIE YyaHue
pecypcsbl
Paznen 1.
OcHoBHbIE 110J103keHHs Tpouecca pedop-
MuHra. Tpe0oBaHMs K HCXOAHBIM ra3am,
NMOCTYNAIOIMM Ha pepopMupoBaHue U
pedopmMupoBaHHOMY razy
11 CemMuHapcKue 3aHATHS 1/1 5
JL1.1
OIIK-4-31 J.1.2;
CamocrosiTe1bHas padora: 27 OIIK-4-Y1 J2.1
- Beimonnenue 1 yactu KypcoBoit paboThI 12 OIIK-4-B1 J1.3.1
- 3ydenue nuteparypsl 8 OIIK-1-V1 €|
«Bumer pedhopmupoBaHHsS Ta30B. Y CIOBHA OIIK-1-31 92
pedopMHUpOBaHU. OIIK-1-B1
- [loarotoBka pedepara 4
- [Toagroroska x C3 3
1.2 IMpakTHyeckue 3aHATHUS 1/1 5 ITK-1-31 JL1.1
IK-1-Y1 J.13
CamocrosiTeabHast padora: 9 IIK-1-B1 2.1
- [loaroroska x 113 5 YK-6-31
- I[Toaroroska k KPNel 4 VK-6-V1
YK-6-B1
Paznen 2
DU3MKO-XUMUYECKHUE POLeCChI
pedopmuHra raza
2.1 | Cemunapckue 3aHAITHS 1/1 7 IK-1-31
[K-1-¥1
CamocrosiTeibHasi padora: 28 [1K-1-B1 J.1.1
- Brinonaenue 2 yacTu KypcoBoii paboThl 12 OIIK-4-31 JI.1.2.
- U3yuenue nurepatypsl 8 OIIK-4-Y1 JI.1.3;
«PuU3XUMHUS IPOLECCOB PeHOPMUPOBAHUS OIIK-4-B1 J2.1
ra3oB» 4 JL.3.1
- Iloaroroska k C3 4
- [logroroBka pedepara
2.2 | lpakruyeckue paéoTn 1/1 7 IK-1-31 JL1.1
IK-1-V1 J.1.2
CamocrosiTenbHasi padora: 10 [1K-1-B1 J.1.3
- [Toagroroska k I13 8 YK-6-31 J12.1
- [Toaroroska x KP Ne2 2 VK-6-V1
YK-6-B1
3 Pa3pen 3
daxTopbl, BIMMIONIME HA TIpouecc pedop-
MHPOBaHUS
3.1 | Cemunapckue 3aHsITHSI 1/1 5
IK-1-Y1 JL1.1
CamocTosiTeJibHasi padoTa: 24 IK-1-31 J.1.2
- Beimonnenue 3 yactu KypcoBoit paboThl 12 [K-1-B1 JI.1.3;
- [Moaroroka k C3 3 YK-1-V1 Jd2.1
- [lonroroska pedepara 3 YK-2-31 J1.3.1
- 3ydeHue nuteparypsl 4 YK-2-B1




«Crioco0bl ynyuienust padbotsl pedopmepar
3.2 | llpakTHueckne padoTsI 1/1 5 YK-2-V1
CamocrosiTebHas1 padoTa: 12 YK-2-31 J.1.1
- [Toaroroska x I13 6 VK-2-B1 J1.1.2
- I[Toagroroska x KP Ne3 2 OIIK-4-VY1 JI.1.3
-3amuTa KypcoBO# pabOTHI 4 OIIK-4-31 J2.1
OIIK-4-B1

5. ®OHJI OHEHOYHBIX MATEPHUAJIOB

5.1. Bonnpocsl jist caMOCTOSITEIbHOI MOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OLIeHKOii)

Buasi pegopmepos u ux HazHauenue (OITK-4-31,011K-4-Y1,0I1K-4-B1,0I1K-1-V 1, OIIK-1-31, OIIK-1-B1, TIK-1-31, TTK-
1-V1,IIK-1-B1,YK-6-31,VK-6-V1,VK-6-B1).

TpeboBaHuUs K HICXOAHBIM Ta3aM, IIOCTYAIONNM Ha pe)OpMUPOBAHHE.

Peakmnm, npotekatomtue B Tpydax pedopmepa.

CaolicTBa, TpeOOBaHUs, NPEABIBIISIEMbIE K KaTAIN3aTOpam

OueHKa COCTOSTHHS KaTaln3aTopa.

HeratugHble npomuecchl, BO3HUKAIONIME TIPH pe)OPMHHTE rasa.

TemmnepaTypHble pexxuMbl pe)OPMUPOBAHUS Ta3a.

TpeboBanust k pe)OpMUPOBAHHOMY Tasy.

dakTopsbl, BIUSIONUE Ha poLiecc pehOpMUPOBAHUS

OCHOBHBIE TIPOIIECCHI, MPOUCXOIAIINE B TpYOax pedopmepa, . Onmcars KakAbI U3 HUX.

Tpeﬁosaﬂnﬂ K peopMHpPOBaHHOMY ra3y B pazin4HbIx npoueccax (YK-6-31, YK-6-B1, VK-6-V1, I1K-1-31,I1K-1-31, YK-

6-31, YK-6-B1, YK-6-V1, OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31 OHK4V1 OHK4BI)

10. .Tp€60BaHI/I$I K pedopmupoBaHHOMY Ta3y 1o nporeccy «MHUJIPEKC»

11.TpeboBanus K peopMHpOBaHHOMY Ta3y 1o mpoueccy «XWJT 3».

12. Buzpl peakiiii ¥ uxX pacueT npu pehopMUpOBaHHH.

IIpoueccol u peakuun ,npoucxoasiue B pepopmepe(OIIK-1-V1, OIIK-1-B1, OIIK-1-31, OIIK-4-V1, OIIK-4-B1 , OIIK-4-

31, (IIK-1-31, [1K-1-V1, YK-2-31 , YK-2 -¥1, YK-6 ,YK-6-31).

14.VY nanenue cepbl U3 peOpMUPOBAHHOTO rasa.

15.V nanenue Boabl U3 peopMUpPOBAHHOTO rasa.

16. Uto Takoe BOCCTAaHOBUTENbHBIN MOTEHIIMAJ ra3a U KaK €ro OnpeaenuTs? -

17. Kak MO>XKHO TOOHUTBHCS YTOOBI peakus He ObLIa 00paTHOH? ,

18.Kak BnusieT cepa Ha OTpaBJIEHHUE YrIIepOJOM KaTalu3aTopoB. .

19.11pu3naku BeinageHus yriepona ¢ yuactueM CO U BBICOKHX COAEPKaHUU CII0KHBIX YTJIEBOIOPOIOB..

Temnonepenaua B Tpydax pedgopmepa.. OIIK-1-V1, OIIK-1-B1, OIIK-1-31, OIIK-4-V1, OIIK-4-B1 , OIIK-4-31, (I1IK-1-31,

[K-1-¥1, YK-2-31 , YK-2 -V, YK-6 ,YK-6-31).

4.Pacuer pacripenieseHust TEMIIEpaTyphl Tasa 1o BbICOTe TpyO pedopmepa B 3aBUCHMOCTH OT BBICOTHI HEAKTUBHOTO KaTalH3a-

TOpA.

21.Pacuer pacnpeeneHus TeMIepaTypbl I'a3a Mo BbICOTE PEaKIMOHHOW TpyObl pedopmepa B 3aBUCUMOCTH OT BBICOTHI aKTHB-

HOTO KaTaJln3aTopa.

22. Pacyer 6€30MacHOCTH KaTalnu3aTopa.,

23.PacyeT akTUBHOCTH KaTaJln3aropa.,

CoNoOA~LNE

5.2. IlepeyeHb padoT, BHINOJHAEMbIX N0 JMCHUIJIMHE

B cemectpe 1 mo kypcy npeaycMOTpeH 3adeT ¢ OIleHKoil. Bo3MoskHa MpOCTaHOBKaA 3aUeTa Ha OCHOBE Pe3yJIbTaTOB TEKyIIeH
aTTecTalluy B TedeHHue ceMecTpa.B 1 cemecTpe mpemxycMoOTpeHsI::
3 KOHTPOJILHBIX PadoOTHI:
Kontpoasnas padora Nel. (OIIK-4-31,0I1K-4-¥1,0I1K-4-B1,0I1K-1-¥1, OIIK-1-31, OIIK-1-B1, IIK-1-31,

K-1-Y1,IIK-1-B1,YK-6-31,YK-6-Y1,YK-6-B1).

1.Hapucyiite cxemy HanboJiee IpUMEHIEMOTO THITa TIedd pedopmepa

2.YT10 MOHUMAIOT I10J1 KOHBEPCUEH?

3.KakoBa Qynkius karaamzaropa? Kakue BUABI KaTaau3aTopoB OBIBAIOT

4.HazoBuTe 1Be OCHOBHBIE ceKiuu pedopmepa.lIx Ha3HaueHHe U paboTta

5.Kak mpoucxoaur 3arpy3ka KaTaau3aTopa B TpyOs1?

6.TpeboBanus K peOpMHPOBAHHOMY Ta3y

7.0t 9ero 3aBUCHUT BBIOOP MaTepHaia st Tpyo pedopmepa

8. Harmmmmmre peakmmn peopMuHTa.

9. Kakoii karaau3aTop dale BCero mpuMeHseTcs B peh)OpMHUHTe METaHa apom?

[Tpumepsl 3a1au:

1.3amava. Haiiti xonm4ecTBo Temwia, Heobxomumoe s Harpesa 1 Mm% (IpH HOPMAIBHBIX YCIOBHSAX) Ta30BOM CMecH Cledy-
romero oobemuoro coctasa: CO»=14,5%, 0,=6,5%, N,=79,0% ot 200 mo 1200°C mpu P=const u HenuHEiHOI 3aBHCH-




MOCTH TEINIOEMKOCTU OT TEMIICPATYPHI.

2. 3agada. OmpenennuTs CPEIHIO MAacCOBYIO TEIUIOEMKOCTh YIJICKHCIOIO rasa IpH IOCTOSHHOM [ABJICHHH B IPEIeiiax
0-825°C, cumras 3aBUCHMOCTH OT TEMIIEPATyPhl HEMHEHHOM.

3 .3apmauva. Haiiti KonmgecTBO Teria, HeoOXonmuMoe Il Harpesa 1 M3 (pr HOPMAJIBHBIX YCIOBHAX) TA30BOM CMECH CIICIY-
romero oowsemMHoro cocrasa: CO;=14,5%, 0,=6,5%, N,=79,0% ot 200 mo 1200°C npu P=const u HenwmHEIHON 3aBHCH-
MOCTH TEINIOEMKOCTU OT TeMIEPATYPHIL.

Konrpoabnasa padora Ne2. (YK-6-31, YK-6-B1, YK-6-¥1, IIK-1-31,I1K-1-31, YK-6-31, YK-6-B1, YK-6-V1,

OIIK-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31 , OIIK-4-Y1, OIIK-4-B1.).
Bapuanrt 1.

. Kak MOHO npei0TBpaTUTh OCaXAECHUE yriiepoJa Ha KaTaau3aTope ¢ HUKeIeBOil OCHOBOM?
. Kakue coenmHenust SBIAIOTCS “OTpaBISIOIIMME I KaTaau3aTopa pe)OpMUHra U KaKMM 00pa3oM MX MOXKHO UCKITFOUUTH?
. Kakue rasmr siBisitoTcs Boccranasnusatomumu B porecce MIDREX? B nmponecce HYL 1117
. Kakum o6pazom moxHO ynanuts H>O? Kakum o6pa3om Moo ynanmuts CO,?
. Kaxoli yriaeBonopos yariie Bcero HCIoJib3yeTcst B KaTaIuTHYECKOM TapoBoM pedopmunre? TpeOoBaHus K rasy
. Harmmmmire peaknuto bynyapa n oObsicHUTE ee BIMSHNE HA PEAKIIUH BOCCTAHOBIICHHS
. YrneBogopoHas OCHOBA JOJKHA OBITh OUHUIIEHA OT cepsl. [louemy?
. B HexoToprIx peopmepax B KadecTBe OKHCIUTENS U1 pehOpMUHTa MIPUPOIHOTO ra3a HCmoib3yercs He map, a CO». Uto
HE0OX0ANMO JUTS IIPEIOTBPAIIEHHS OCaKACHHA yriepoaa?
9. Uto Takoe aKTHBHBIM U HEAKTUBHBIN KaTamu3aTop. TpeboBaHMs K KaTalIn3aTopam

0O ~NON W AW~

IIpumepsl 3anau:
1. 3amaya. PaccunrtaB Ha OCHOBaHHMH TabnuuHBIX HaHHBIX AG u AS, ompexenute TemioBoit addekr peakuuu: 2 NO ¢y + Cly
2 NOCI(I-),
2. 3apava. Haiitu tenmoBoii addexT peakiuu
COr) +H20=COx2ry+Har
IIpu nocTosHHOM AaBneHuu u Temneparype 0°C
Tepm. cB-Ba CO H>Ox CO> H>Ox Hor
AHO0298° klx/mMomb | -110,53 | -285,83 | -393,51 | -285,83 | 0
3. 3agaga. Haiitu TemoBoit s dexT peakmym
CO(r) *H20=COxory+Har)
npu 1000K, ecnu MoAbHBIE TEMIIOEMKOCTH KOMIIOHEHTOB PABHBI:
C,©=28,41+0,0041T -0,0046T°> x/(monb K)
C,"2°=30,00+0,01071T -33000T2 [/(monb K)
C,9%=44,14+0,009T -85300T% [x/(monb K)
C,H?=27,28+0,004326T -50200T2 [s/(Monb K)

Cranpaptasie TemioTsl oopaszosanus CO, CO2, HoO coorBerctBenHo paBubl: -110,5; -393,4; u 285,8 [Ix/Moib

Konrpoasnas padora Ne3. (OIIK-4-31, OIIK-4-¥1 OIIK-4-B1, YK-6 —-¥1, YK-6-B1, YK-6-31, YK-2-¥1,YK2-
31, OIIK-1-31, ONK-1-¥1, ONK-1-B1)

1. Kakue BemecTBa yamie Bcero npuMenstorest uist abcopduum C B kakoM 000pyoBaHUM TPOUCXOANT TEHEPUPOBaHUE Tapa’?
0,?

2. Ilepeuncnute TermIooOMeHHNKH pedopmepa

3. TpebGoBaHus K CMENIAHHOMY ITUTAIOLIEMY Ta3y

4. KakoBbI THITHYHBIE KOMIIOHEHTHI BOCCTAHOBUTEIBHOTO Ta3a?

5.Ha3oBuTe BOCCTaHOBHUTENIBHBIE I'a3bl M KAK OMPEACIISIETCS CTENICHh BOCCTAHOBJICHHS

IIpumeps! 3anau:

1.33218.‘13 Bremonauth OIICHKY CHM)KCHHA aKTUBHOCTH KaTaJanu3aTopa, UCXO0d U3 CICAYIOMNX TaHHBIX!

Cocras MPHUPOIHOTO ras3a pedopMHpPOBaHHOTO
rasa

i %, 00BEMH.

CO; 0,40 7,33

CH4 76,60 2,05

N2 0,80 0,16

C 16,10




CsHg 5,10
C4H1o 0,90
CsHyo 0,10
H2 73,59
CoO 16,87

[otok mpupoaHoro raza 631,477kr*monb/uac. [Totok mapa ua pedopmep 2030,25kr*monb/4ac. Paboune Temnepary-
pa u nasnenue: T = 830°C; P = 7,4 kr/cm? uz6. = 7,164 atm. abe
2.3anaya. OnpeeauTh BEPOSITHOCTH OTIOKEHHUS YIIEPOaa Ha KaTaau3aTope

Ucxomuble naaHbie: To =830°C; Pr =7,164 xr/cm? a6e; Hy =360,6 mombs/gac; CHs =10,04 momb/gac; CO = 82,64
moan/gac; CO, = 35,92 mons/uac; H,O =167,83 monn/yac; Fr = 657,8 Mmomn/4ac.

4) KypcoBas pa6ora (- (OIIK-4-31, OIIK-4-V1 OIIK-4-B1, YK-2 -V 1, YK-2-B1, VK-6-31, YK-6-V1)
Bce HeoO0XoIMMoe J1JIsl BBIIOJTHEHUS KYPCOBOM paboThI MPEACTaBICHO B yueOHOM mocobuu J1.3.3

IIpakTHYecKHEe 3aHSATHSI

1 pa3nen. OcHOBHBIE MOJI0KeHUsI pouecca pedopmunra. TpeGoBaHHs K HCXOAHBIM ra3aM, NOCTYHAKIIMM Ha pedop-
MupoBaHue 1 peOPMUPOBAHHOMY ra3y

1.YT0 Takoe IpsMoe BOCCTAaHOBJIEHHE Kele3a?

2.Kaxkue nporeccs IpIMOro BOCCTAHOBIIEHHS JKeJle3a ObIBAIOT?

4 KoHCTpyKIHS MIaXTHOW MEYH MPSIMOTO BOCCTaHOBIIEHUS mporecca XJI?

5. KoHcTpyknus m1axTHOI ey npsMoro BoccraHoBieHus nporecca « MIDREX»?
6.BoccTaHOBUTENBHBIE TPOLIECCH! B MIAXTHOM MEYH METaJUTH3AIUN

7. Peakiuu, CONpOBO>KAAIOIIIE BOCCTAHOBICHUEM Kee3a?

8.Uto0 Takoe MeTayHM3aIus?

9.CocTaB BOCCTaHOBHUTEIILHOTO Ta3a

10. Kak nomny4aetcs BoccTaHoBUTENbHBIN Ta3? Ero pacxon B « HYL-III» u « MIDREX»
11. Yro Takoe KOJOUIHUKOBBIH ra3? Kak o nomyvaercs?

12 Pemenue 3amau. JI.1.1, 3agaum s camocrosrensHoro perrenust Nel,2,3.4,5-ctp.88-89.

2 Paznes1. ®u3uKo-XUMHYeCKHe Mpouecchl pe¢opMUHTa ra3a

1. CnocoGsl peopMHpOBaHHS Ta3a

2.3a4eM HyXHBI KaTalu3aTopsl B pedopmepe

3. JInst wero HeobxoquMa necynb(ypanus IpUpOJHOTO Ta3a.

5. Uro npeacTasnseT peakuus bynyapa, ycinoBus ee npoxoxxaeHus

Peakuny, mpoxoasInye B YIIeKUCIOTHOM pedopmepe

6 Peaxmust BoastHOTO IIapa

7.4t0 Takoe KpeKWHT MeTaHa?

8.Uto npencrasisier peakiys bynyapa, ycioBus ee mpoxoxIeHUs

10 Pemenne 3amau. JI.1.1., 3agaun st camocTosTensHOro peteHusaNe6,7,8-ctp.89.

3 Paznen. . @akrTopsl, BJAUSIIOIIME HA pouiecc pepopMUpOBaHMS

1.Yto Bnuset Ha 3 PEKTHBHOCTH paboThI peopmepa?

2Kak paccunrats H20 B pepopmupoBaHHOM raze?

3. IlocnenoBarenpHOCTE pacueTra Kod(huieHTa 0€30MacHOCTH KaTaiu3aropa

4. Y10 Takoe k03(h(HULUEHT aKTUBHOCTH KaTaJIN3aToOpa U MOCIEA0BATEILHOCTh €r0 PacueTa
5. Kak paccuutaTh BEpOSTHOCTh OCAKACHHS YIepoa Ha KaTalu3aTrope

6. Pemrenue 3amad ,3amaun s camocrosarenbHoro pemenns Ne 1,2.4-ctp138-140.

CeMuHapckue 3aHATHS

Cemunapckue 3aHATHSA 1-2 OcHOBHbBIE M0J10KeHHsI nponecca pedopmunra. TpeGoBaHusi K UCXOAHBIM ra3am, MoCTy-
NAIMM Ha pepopmMupoBanne 1 pe)OpMHPOBAHHOMY ra3y

1.TemnepaTypa BOCCTAaHOBUTEIBHOTO M KOJIOITHUKOBOTO Ta3a

2. Yro npexcrasinser u3 ceds ra3, uaymui Ha peopmupoBanue?

3.YUem omimuaercst pe)OpMUPOBAHHBIN Ta3 OT BOCCTAHOBUTEILHOTO?

4.Kakoe BusiHUE OKa3bIBaeT peOPMUPOBAHHEIN ra3 Ha BOCCTAHOBJIEHHE Kerne3a?

5 3auem Hyx)eH pedopmep? Kakue Bugsl peopmepa ObiBaroT?

6 CocraB U pacxoj pe)OpMHUPOBAHHOrO ra3a B Ipolieccax MPsiMOro BOCCTaHOBJIEHMs jkene3a B mpoueccax «HYL-III» u




«MIDREX».

7.CocTaB U pacxoj BOCCTAHOBUTENBHOI'O ra3a B Ipoleccax IpsSMOro BOCCTaHOBJIEHHMs kene3a B mpoueccax «HYL-III» u
«MIDREX».

8.TpeboBaHus K CMEIIaHHOMY a3y, HAyLleMy Ha pedopmupoanueM B nponeccax «HYL-III» u « MIDREX».
9.TpeboBanus k pedopmupoBanHoMy Tazy B mporieccax «HYL-II» u «kMIDREX».

10. MeToas! HHTEHCH(UKAIMH MPOIEcca BOCCTAHOBJICHHMS B IIAXTHBIX MeYaX METaIUIN3aliH.

Cemunapckue 3ausitusi_3-5. @Pu3nKo-XxuMHYecKHe Npolecchl peopmMunra raza
1 Peaxnuu, npoxoasuiue B mapoBoM pedopmepe
2.BnusiHue Temnepatypsl U JaBieHus B peopMepe Ha peakiiu
3.Kak BnusieT mpoIycKHast ciocoOHOCTh pedopMepa Ha X0/ peaKiuii
4. Yro Takoe «BHYTpeHHHI» peopmunr? Kak oH npoucxoaur?
5. Uro Taxkoe k03¢ GUIHEHT 6e30I1aCHOCTH KaTaau3aTopa?
6.Kak mpoucxoauT yaaneHue cepbl U3 MPUPOIHOTO ra3a?

Cemunapckue 3ansiTusi 6-8. @akTopbl, BJAUsIONNe HA ponecc pedopMUPOBaAHHS
1.dakTopsl, BBI3BIBAIOIINE OTIOKEHUE yriiepoaa npu peakiusx ¢ CO
2.Ilpu3Haky BIIafeHUs yriieposa ¢ ydactuem CO
3.DakTopbl, NO3BOJISAIONIME CHU3UTh 3)(EKT OCKACHUS YTiepoa.
4. Yro BiuseT Ha 3 ekTUBHOCTH paboThl pehopmepa?.
5.Biusiaue Temneparypsl peopMepa Ha peakiiuu
6.BiusHue naBneHus B peopMepe Ha peakiuu
7.Kak BiMseT NMpomycKHasi CiocOOHOCTh pedopMepa Ha X0 peaKiuit
8.BuusiHEe cepbl Ha peopMUpPOBaHUE ra3a U IPOU3BOUTEIEHOCTE pedopmepa
9.BnusiHME cocTaBa MPUPOTHOTO ra3a Ha mpoiecce peopMuHra

5.3. OneHouHble MaTepUAJIbl, HCIOJb3yeMble [IJIsl IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

IIpenycMoTpeH 3a4eT ¢ OLeHKOU

5.4. MeToaANKAa OLEHKH OCBOCHUS THCIUIIIHHLI

Obyuarowutica nonyuaem 3auem npu C80e8PEeMeHHOM U NPABUTLHOM GbINOJIHEHUU 8CeX U008 pabom, npedyCMOMPEHHbIX me-
Kyujeti ammecmayuetl no oucyuniure. Memoouxa oyeHKu 3HAHULl, YMEHU U HABbIKOS

1.  «Otam4Ho- oOydarommiics MOKas3bIBaeT IIyOOKHE, NCUYEPIBIBAIOIINE 3HAHUS B 00BbEME NMPOWACHHOI NPOrpamMmsbl,
YBEPCHHO JCHCTBYET IO MPUMCHEHHUIO ITOJIYYCHHBIX 3HAHMII HA IPAKTHKE, TPAMOTHO M JIOTHYECKH CTPOMHO HM3JIaraer
Marepuai Ipu OTBeTe, yMeeT GHOpMyIHPOBaTh BHIBOABI U3 M3JI0)KEHHOTO TEOPETHUECKOTO MaTepHaa, 3HaeT JIOMO-
HHUTEIBHO PEKOMEHIOBAaHHYIO JIUTEPATYPY.

2.  «Xopouo»- 00yJaroIHiiCs TIOKAa3bIBACT TBEP/BIC U JOCTATOYHO MOJIHBIC 3HAHHS B 00beMe MPOUICHHOM IIPOrpaMMBbI,
JOIyCKaeT He3HAUUTEJIbHBIE ONIHOKH TP OCBEICHUH 33/IaHHBIX BOIIPOCOB, NPABWIIBHO JEHCTBYET IO MPHUMEHEHHIO
3HAaHHUH Ha MPAKTHKE, YeTKO M3JIaraeT MaTepual

3. «YIOBIETBOPHUTEIbHO»- 00YYAIONIMIICS TOKA3BIBACT 3HAHUS B 00beMe MPOMACHHON MPOrpaMMBbl, OTBETHI H3JIaraeT
XOTS U C OMMOKaMH, HO YBEPEHHO HCHPABIISIEMBIMHU IIOCIIE JOMOJHUTEIBHBIX W HABOJSIINX BOIPOCOB, MPABIILHO
JeHCTBYeT MO MPUMEHEHHIO 3HaHUM Ha IPaKTHKE;

4. «HeynoBiaeTBOPHTEIbHO»- 00YyJAIOMIMICS IOMyCKAET TpyOble OMMOKA B OTBETE, HE MIOHMMAET CYIHOCTU H3Jiara-
€MOT0 BOIIPOCa, HE YMEET NMPUMEHSATh 3HAHUS Ha NPAKTUKE, TAeT HEIOJHbIe OTBETHl Ha ONOJHUTENbHBIE M HaBOIS-
IIIME BOTIPOCHI

3aveT MoO:KeT ObITH MOCTABJIEH NPH YCJIOBUH, €CJIH:

1.00yuaromuiicst OCBOWII BCE BOMPOCH], pacCMaTpUBaeMble Ha MPAKTUICCKUX U CEMUHAPCKUX 3aHATHIX, OBLIH
0o opMIICHBI KOHCIIEKTHI 10 BCE BOMIPOCcaM M IPHHUMAJT aKTHBHOE y4acThe B Oecelax 1Mo BOIMpocaM Ha 3aHATHUAX, IPH-
MEHSIET CBOU 3HAHUS MPU PELICHUU 3a]a4.

2. [Ipu ycnemrHOM HamucaHWH 3-X KOHTPOJBHBIX paboT

6. YHEBHO-METOJANYECKOE U THO®OPMALMOHHOE OBECIIEYEHUE

6.1. PexomeHnayemasi Juteparypa

6.1.1 OcHoBHAs JINTEpaTypa

OGo3nauenue ABTOPbI, COCTa- 3arnaBue Bubauoreka Hanatentcrso,
BHTEJIH roj
J1.1 A.C. TumodeeBa | ®usuko-xumuueckue [HTB CTU HUTY «MHUCuCx»- 209k3. Crapsiii Ockout :
T.B. Hukurdyen- | ocHosl pedhopmunra "THT", 2019r.-
KO ra3oB: yueOHO€ MOCo- 156¢.
E.C. Tumocees oue
B.B. ®enquna




J1.2 A.C. TumodeeBa | Temmodusuka momyue- | HTh CTU HUTY «MUCuC» 5033 Crapsiii Ockout :
T.B. HukutueH- | HHS METaZIM30BaHHO- "THT", 2018r.-
KO TO MPOJYKTa: ydeOHOE 201c.
B.B. ®ennna mocooue
A.A. llleBueHko
J.1.3 A.C. Tumodeea | Temtopusmueckue HTB CTU HUTY «MUCuC» 203k3. Crapsrit Ockon :
E.C. TumodeeB | ocobeHHOCTH IpOU3- "THT", 2015r-
BOJICTBA OKHCIICHHBIX 136c¢.
OKAaThIIIEN U METaNu-
30BaHHOTO MPOAYKTA:
yaeOHoe mocobue
6.1.2 JlonosiHMTEJIbHAS JUTEPATYpa
O06o3HaYenne ABTOpE, cOCTa- 3arJaBue Bubanorexa Wzpareascreo,
BHTEJH roj
J2.1 A.C.Tumodeena CripaBOYHUK TeIIO- HTBb CTU HUTY «MUCuC» Crapslif
B. B.®equna (husmka- Ockon:M3-Bo Kl
MeTaJlIypra:y4. Ioco- «POCA»2008-
Oue 280c.-503K3..
6.1.3 Meroauueckue pa3padoTKu
O06o3HaueHNE ABTOpBI, cOCTa- 3arnaBue Bubnmmoreka W3znmarenscTBO, TOI
BUTEIH
J1.3.1 TumogeeBa A.C. | OU3NKO-XUMHICCKHEC HTBb CTU HUTY «MUCuC» snek- Crapsiit Ockon :
®enuna B.B. mporieccs peopMuH- | TPOHHBIH JOCTYTI CTHU HUTY MU-
rarasa : yaeOHoe I10- CuC, 2017, 40c.
cobwue I BBII. Kyp-
COBOM pabOTHI 11t
MariucTpaHToB
6.2. [lepeyeHb pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn « UHTEepHET»
21 [Tpou3BOCTBO KENE30PYIHOTO KOHIIEHTpATA.
https://www.youtube.com/watch?time_continue=17&v=N3yM1yZglUU& feature=emb_logo
22 [Tpou3BOICTBO OKATHIIEH.
https://www.youtube.com/watch?time_continue=15&v=j8pkNcuo09E & feature=emb_logo
6.3. [lepevyeHb MPOrpaMMHOro odecnevyeHus
IT1 Microsoft Windows,
m2 Microsoft Office.
I3 LMS Canvas (mpukaz HUTY «MUCuC» Ne 3870.8. ot 05.06.2018 r. «O npuMeHeHUH B y4eOHOM Ipoliecce
DO1OCy)
In4 MS Teams
6.4. IlepeyeHb HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM H NPO(ecCHOHAJIBbHBIX 023 TaHHBIX
ni Hayunas snextponHas 6n6nmoreka eLIBRARY https://elibrary.ru/
n2 — Hayunas amexrponnas 6ubmmoreka eLIBRARY https://elibrary.ru/
ns3 — [NomHOTEKCTOBBIE AETOBEIC MyONIUKAIIUN HHPOPMATrEHTCTB U IIPECCHI IO 53 0TpacisiM
https://polpred.com/news
14 WHuoctpannsle 6a361 qaHHEIX (moctyt ¢ [P anpecoB MUCuC):
us — aHanmuTH4yeckas 0a3a (nHAeKcH nutupoBanus) Web of Science https://apps.webofknowledge.com
ne6 — aHanmuTH4YecKas 0a3a (MHAEKCH NUTHPOoBaHUs) Scopus https:// www.scopus.com/
n7 — HaykoMmetpuueckas cuctema InCites https://apps.webofknowledge.com
4t — Hay4JHbIe )XypHasl m3garenbetBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
7.1 Aynutopus Ne 308

JlaGopaTopusi TEXHHYECKOH TEPMOAMHAMHMKH M MEXaHUKH ra3oB
ITepedyeHb OCHOBHOTO 000PYI0BaHUS, YI€OHO-HATJISTHBIX TTOCOOMIA:
KOMIUIEKT y4eOHO# Mebenu Ha 25 mocaJouHbIX MECT
nepcoHaIbHbIN KommbioTep [I9BM "XOIIEP",
npoekTop st npeseHTaiuii EB-460.
[IporpammHoe obecrnieueHue:

Microsoft Windows,
Microsoft Office,




Kaspersky Endpoint Security asst 6usHeca.

7.2

Aynuropusa Ne 313

JlaGopaTopusi 3KCTPAKINHU YePHbIX MeTAJJIOB U3 IPUPOJHOTO U TEXHOT€HHOI'0 ChIPbS
[lepedyeHp 0CHOBHOTO 000pYIOBaHNUS, YI€OHO-HATIIHBIX TOCOOMIT:

KOMIUIEKT y4eOHOH MeOenu Ha 25 mocaIouHbIX MeCT,

anekrponeds TK.27.1550.3D,

medb MydenpHas «SNOL 7,2/1300,

nedb MydenpHas «SNOL 7,2/1100,

yCTaHOBKa IS OTIPEJIeNICHNs] pEaKIIMOHHOM CIOCOOHOCTH METAIIIM30BAHHBIX OKATHIIIEH,
nabopaTopHbie neKkTpoHHbIe Bechl EK61001,

aHaNIM3aTOpP KUCIOPO/ia MOPTaTHBHBIA MHOro(dyHKIMoHaIpHEIH AKIIM-1-02,
MmysabpTuMeTp Mastech MS 8209,

TepMmometp 3exTponHsit HANNA HI 93530,

H3MEpUTEINb TeMIIEpaTyphl HU(PPOBOil BEIcOKOTOUHBIH [T-8,

TepMoMeTp d1eKTporHblii TM-902C (-50° +1300°C)

7.2

Aynurtopus Ne 306

JlaGopaTopusi MoieJIMPOBAHUS METAJUIYPIrHYeCKHX NMPOIeccOB H MHPOPMAINOHHBIX TEXHOJIOT U
[Tepeuenb 0ocHOBHOTO 000PYIOBaHUS, yIeOHO-HATIISHBIX IIOCOOMI:

KOMIUIEKT yueOHo! Mebenu Ha 25 1mocagouHbIX MECT,

pabouas cranius Core i3-4130 — 4 mir,

pabouas cranuus HP Z420 — 8 i,

npoekTop st npezeHTannit Acer X1111 DLP Projector QSV 1032.

ITporpammHOe obecniedeHue:

Microsoft Windows,

Microsoft Office,

Kaspersky Endpoint Security mst 6usHeca.

AutoCAD 2020

B nomenieHun A5 caMOCTOSTENBHOM paboThl 00yYarouMxcst UMeeTCs oKIIoueHne K cetu «HTepHeT™ u no-
CTYH B DJICKTPOHHYIO HH(OpMalMOHHO-00pa30BaTeNbHYIO Cpely OpraHu3alHy.

8. METOIMYECKHUE YKA3ZAHUSA JUISA OBYYAIOIIUXCA 11O U3YYEHUIO M CIUITIIINHBI

JIyist ycriemHoro ocBOeHus TUCUUILIHHBL " Termiogu3rka mory4eHus: OKMCISHHBIX OKaThIIeH" 00yJaromeMycsi He00X0JUMO:

1. Tlocemate Bce BUIBI 3aHATHH.

2. CBOEBpPEMEHHO 3aperuCTPUPOBATHCS HA PEKOMEHIOBAaHHBIE 3JIEKTPOHHBIE PECYPCHI.

3. Tlpu BO3HHKHOBEHUH JIOOBIX BOIIPOCOB IO COJEPIKAHUIO Kypca M OpraHnu3aluy paboThl CBOEBPEMEHHO 00pamarhes K
IIperoIaBaTemio (B Yachl OUHBIX KOHCYIbTaImi, yepe3 MS Teams unun LMS Canvas).

4. OTueTsl 0 MPaKTHIECKUM paboTaM peKOMEHIYEeTCs BBIIOJHATE ¢ ucroib3oBanueM MS Office, normyckaeTcs: BHIIOIHATD
B PYKOIIMICHOM BHJIE.

5. AxTHBHO paboTaTh ¢ HAy4HBIMHU Oa3zamHu B ceTH MHTEpHeT.

KauecTBeHHOE OCBOCHNE TUCIUILIMHBI BO3MOXKHO TOJIBKO TPH CHCTEMAaTHYECKOH CaMOCTOSTENILHOM paboTe, 4To 1Mo iepKuBa-

€TCsl CHCTEMOH TeKyIIeH aTTecTalnm.

Jly1s TOATOTOBKHM K KaXKOMY MPAKTHUYECKOMY M CEMHHApCKOMY 3aHATHSAM 3apaHee BBIIAIOTCS TeMa M BOIPOCHI, KOTOpPHIE

HEOOXOIMMO MarucTpaHTaM IOATOTOBHUTH JoMa. CTyAEHTHI TOTOBAT OTBETHI, KACAIOIIMECS BOIIPOCOB, pacCMaTpUBAEMBIX Ha

3aHATHSAX.Martepuan s TOATOTOBKH MPEJICTaBICH B TUTEPATYPE 10 3TON AUCIUTITHHE.




