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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.

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 Hayuno-mccnenoBarensckas padora 2

224 Hayuno-nccnenoBarensckas padora 3

2.25 BrImoHeHNe 1 3aInTa BBITYCKHON KBATH()UKAIIMOHHONW paOOTHI, BKIIOYAs TIOATOTOBKY K MPOIEAYPE 3alIUTHl U
MPOLENYPY 3aLUTHI

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

YK-4: Cnocoden:

-HAXOJAUTh U MOJYyYATh HEOOX0IMMbIe JaHHbIE 00 00 hbeKTe HCCIEeT0BAHNS;

- OCYIIECTBJISITh MONCK JIUTEPATYPHI, KPUTHYECKH HCI0JIb30BAThH 6a3bl JaHHBIX H APYrHe HCTOYHHKN WHPOPMAHN;
- OCYIIECTBJISITh MOJEJTHPOBAHHE 00HEKTOB 1 MPOIECCOB, 2 TAKIKE HCCJIEN0BATH NPUMEHEHNE HOBEHIITUX TEXHOJIOTHIi

3HaTh: YK-4-31 CpencrBa u3MepeHHii B COOTBETCTBUU € TPeOYeMOIl TOYHOCTBIO U YCJIOBHUSIMH DKCILTyaTalliu

YMets: YK-4-Y1 CamocTosTeIbHO paboTaTh C HAYYHO-TEXHIUUECKOH IUTepaTypoi;

Bnanets: YK-4-B1 HaBbikamu HaXOUTh U nepepadaThiBaTh HHYOPMAIIHIO O TEXHOJIOTHUECKOM Ipoliecce pehopMHUpo-
BaHMS TA30B.

YK-6: Cnocoben:

- YOPaBJIATH NPOEKTOM HA BCEX ITANAX €ro )KM3HEHHOT0 HUKJIA;

- YOPaBJIATH KOMILUIEKCHBIMH MPOEKTAMH, KOTOPbIE TPEOYIOT HOBBIX CTPATErM4eCKUX MOIX0/10B, OpaTh Ha cefsi OTBeT-
CTBEHHOCTD 32 NPHHATHE PelIeHuii

3HaTh: VYK-6-31 TexHOI0THIO TPOM3BOACTBA OKHCIICHHBIX OKAaThIIIeH 1 aHAJIM3UPOBATh IPOIECCH TTOJIyIESHHUS OKa-
THIIEH, CPAaBHUBATH MPOLIECCHI MOITYYCHHS OKATHIIEH B pOCCHICKON 1 3apyOeKHOH JIuTepaType

YMmern: VK-6-Y1 Paborars B KOMaH1€e

Baangern: YK-6-B1 MeTtogaMu opranu3aniii B KOMaHJIe.

YK-9: Cnoco0en:

-COBEpPIIEHCTBOBATh H PA3BUBATH CBOIl HHTE/JIEKTYAJIbHBIA 1 NPO(ecCHOHAILHBII YPOBeHb B TeUeHHe Beeil :KU3HU;
- OmpeesiTh U PeaJIM30BLIBATH NPHOPUTETHI COOCTBEHHOI AesITeILHOCTH H CIIOCO0BI ee COBepPIIeHCTBOBAHMS HA OC-
HOBE CAMOOLICHKH U 00pa30BaHNs B Te4YeHHe Beeil sKU3HM

3HaTh: YK-9-31 OcymiectBisith 00MeH nHMDOpMAIHMEH 1 penaTh 00IKe 3a1a4u B KOJJICKTHBE;
YMerTsb: YK-9-V1 Pa3BuBaTh CBOH MHTEUIEKTYaJbHBIA 1 IPO(ECCHOHAIBHBIA YPOBEHb B TEUEHHE BCEH JKU3HH;
Brnanets: YK-9-B1 Criocobamu coBepiIeHCTBOBaHHsI COOCTBEHHOI JIeITeIbHOCTH HA OCHOBE CAaMOOIICHKH.

OIIK-1: Cnoco0eH pemaTh NPOM3BOACTBEHHbIE U (MJIH) HCCIeA0BaTeIbCKHE 3aa4H, HA OCHOBe (DyHIaMeHTAJbLHBIX 3HAHMI B
00J1aCTH METAJLJIYPruH

3HaTh: OIIK-1-31 OcHOBHBIE pacyeThl M0 XUMHYECKHM PEAKIHAM, AEMOHCTPUPYS 3HAHUSA XUMUH, (HU3UKH, MaTeMa-
TUKH

YMers: OIIK-1-Y1 Hcnone3oBath (HU3MKO-MaTEMAaTHIECKHUIl anapar AJsl pelleHus 3a/1a4, BOSHUKAIOIIMX B XOJI€ MPO-
(heccHoHaTHLHON JeSITEILHOCTH;

Bnaners: OIIK-1-B1 IIpumeHeHnEeM TEOPUU U MIPAKTUKH B COUETAHUH ISl PEIICHHUS HHXEHEPHBIX 3a7a4 110 peGopMupo-

BaHHUIO I'a30B

OIIK-4: Cnioco6eH HAX0IMTh U NepepadaTbiBaTh HH(pOpMaLUIO, TPedyeMYI0 ISl NPUHATHS pellleHUil B HAYYHBIX HC-
CJ1eI0BAHMSX M B NPAKTHYECKOI TeXHUYECKOii 1eTeJbHOCTH

3HaTh: OI1K-4-31 IIponecch peopMHUpOBaHHS Ta30B.

YMmers: OIIK-4-Y1 AHanu3upoBath U pemaTh TEXHUIECKHE 3a/1a4H 10 COBEPIISHCTBOBAHHUIO TEXHOJIOTHH pedhOpMHUPO-
BaHUs ra3oB.

Braanets: OIIK-4-B1 HaBblkaMu caMOCTOSITEIBHOTO PEIICHHS TEXHUYECKUX 3a]1a4 110 COBEPIICHCTBOBAHUIO TEXHOJIOTHU

TOJIYYCHHSA BOCCTAHOBUTEIILHOI'O I'a3a




[K-1: AHAaIN3 H COBEPIIEHCTBOBAHHE METAJLITYPIrHYECKIX MPOIECCOB

3HaTh: IIK-1-31 TexHOJOTrHI0 MPOU3BOACTBA METAJUIM30BAHHBIX OKATHIIICH U aHATU3UPOBATH MPOLECCH MOTYYCHUS
OKAaTHIIICH;
YMerh: [IK-1-V1 Aranm3upoBats JaHHBIE TEXHHYECKOH JOKYMEHTAIINH 10 PON3BOICTBY OKATHIIICH
Baaners: I1K-1-B1 Teopuei 1 TeXHOIOTHEH NPON3BOACTBA METAJUIN30BAHHBIX OKAaThIIICH
4. CTPYKTYPA U COJEP) KAHUE
Ko Ko Jlutepartypa
HaumeHoBaHuUe pa3aesioB U TeM /BUA 3a- KoMmneren- U JJIeK- IIpume-
3aHs- CemecTp | 4ecTBO
st HATHS/ 4ACOB MU TPOHHbIE YyaHHe
pecypcsbl
Paznen 1.
OcHoBHbIE 110J103keHHs nTpouecca pedop-
muHra. TpeOoBaHus K HCXOAHBIM ra3am,
NMOCTYNAIIMM Ha pedpopMupoBanue u
pedopMupoOBaHHOMY razy
11 CemMuHapcKue 3aHATHS 1 5 YK-4-Y1
YK-4-31 JL1.1
OIIK-1-B1 J.1.2
CamocrosiTeabHast padora: 27 YK-4-B1 2.1
- Beimonnenue 1 yactu KypcoBoit paboThl 12 YK-9-V1 J1.3.1
- U3ydeHune muteparypsl 8 YK-9-31 €]
«Bumer pedhopmMupoBaHHsS Ta30B. Y CIOBHA YK-9-B1 92
pedopMHUpOBaHU. [K-1-V1
- [loarotoBka pedepara 4 IK-1-31
- [Toaroroska x C3 3 T1IK-1-B1
1.2 IMpakTHyeckue 3aHATHUS 1 5 [K-1-V1 JL1.1
IK-1-31 J.1.3
[1K-1-B1 J2.1
OIIK-1-31
OIIK-1-Y1
CamocrosiTeabHast padora: 9 OIIK-4-Y1
- I[Toaroroska k I13 5 OIIK-4-31
- [Togroroska k KPNel 4 OIIK-4-B1
Paznen 2
DU3MKO-XUMUYECKHE NPOLEeCChI
pedopmuHra raza
2.1 | Cemunapckue 3aHATHS 1 7 YK-4-V1
YK-4-31
OIIK-1-B1 JL1.1
CamocrosiTeibHasi padora: 28 VK-4-B1 J.1.2
- BeinonHenue 2 4acTtu KypcoBoit paboThl 12 YK-9-V1 J.1.3
- U3yuenue nurepatypsl 8 YK-9-31 J2.1
«Pu3XUMHUS IPOLECCOB PeHOPMUPOBAHUS YK-9-B1 J1.3.1
rasoB» 4 YK-6-Y1
- [loaroroska k C3 4 YK-6-31
- [loarotoBka pedepara YK-6-Bl
2.2 | lpakruyeckue paéoTn 1 7 [K-1-V1 JL1.1
IK-1-31 J.1.2
OIIK-1-31 J.1.3
OIIK-1-V1 J2.1
CamocrosiTenbHasi padora: 10 OIIK-4-Y1
- I[Toaroroska k I13 8 OIIK-4-31
- I[Toaroroska x KP Ne2 2 OIIK-4-B1
YK-6-Y1
YK-6-31
YK-6-B1
Paznen 3
®daxTopbl, BIMMIONINE HA TIpouecc pedop-
MHPOBaHHUS
3.1 | Cemunapckue 3aHsITHS 1 5 YK-4-V1




YK-4-31 JL1.1
OIIK-1-B1 J.1.2
CamocrosiTe1bHasi padoTa: 24 YK-4-B1 J.1.3;
- Brmomnsenue 3 gacTu KypcoBoii paboThl 12 YK-9-V1 J2.1
- [Toagroroska x C3 3 VYK-9-31 J1.3.1
- [loxroroBka pedepara 4 YK-9-B1
- 3ydenue muteparypsl 5 [K-1-V1
«CriocoOsl yiryuieHus: padoTsl pedopmepar IK-1-31
IK-1-B1
3.2 | llpakTuueckue padoTsbl 1 5 [K-1-Y1
OIIK-1-31 JL1.1
OIIK-1-YV1 J.1.2
CamocrosiTe1bHas padora: 12 IK-1-31 J.1.3
- [Toaroroska k I13 6 [K-1-B1 J2.1
- [Togroroska x KP Ne3 2 OIIK-4-VY1
-3amuTa KypcoBOi pabOTHI 4 OIIK-4-31
OIIK-4-B1

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

5.1. Bonnpocsl 1s1 caMOCTOSITEIbHOM MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOil)

1. Bunst pedopmepos u ux HazHadenne (OI1K-4-31, OIIK-4-V1 OIIK-4-B1, YK-4-V1, YK-4-B1, YK-9-31, YK-9-V1)

2. TpeboBaHUS K HCXOIOHBIM ra3aMm, mocTymnatomuM Ha pepopmuposanwme. (I1K-1-31, TTK-1-V 1, TIK-1-B1, YK-4-31, YK-4-V1,

VYK-4-B1)

3. Peakuuu, npotekaromue B Tpyoax pepopmepa. (OITK-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31, OIIK-4-Y1, OIIK-4-B1).

4. CesoiicTBa, TpeOoBaHus, MpeabsaBIsseMble K Karaauzatopam (OITK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, OIIK-4-V1,

OIIK-4-B1).

5. Oruenka cocrosiaus katanusatopa. (OITK-4-YV1, OIIK-1-31, OIIK-4-31, YK-6-31).

6. HeraruBHble npoueccsl, Bo3HuKatommue mpu pedopmunre rasa. (OIIK-4-Y1, OIIK-4-B1, OIIK-1-31, OIIK-1-Y1, OIIK-1-

B1, OIIK-4-31).

7. TemmepatypHbIe pexxuMbl peopmupoBanms raza. (OIIK-4-31, OIIK-4-V1 OIIK-4-B1, YK-4-V1, YK-4-B1, VK-9-31, VK-

9-V1).

8. Tpeboanus k pepopmupoBanHoMy razy. (IIK-1-31, TIK-1-V1, YK-4-31, YK-4-V1, YK-4-B1)

9. ®axropsl, Bimstomue Ha npouecc pedopmuposanus (OIIK-4-31, OIIK-4-Y1 OIIK-4-Bl1, YK-4-V1, YK-4-B1, YK-9-31,
YK-9-V1).

10.OcHOBHBIE POIECCH, TPONUCXOSNINE B TpyOax pedopMepa, TeMIepaTypsl IIpH KOTOPHIX IPOUCXOIAT 3TH peakunu. Onu-

carb kaxayto u3 Hux. (OI1K-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31, OIIK-4-Y1, OIIK-4-B1).

11.Tpe6oBanus k pehopmupoBanHoMy rasy mo mnporeccy «MUJIPEKC» (YK-6-31, YK-6-B1, YK-6-V1, TIK-1-31, [1K-1-B1).

12.TpeboBanus k peopmupoBaHHOMY Tazy no npoueccy «XWJI 3». (ITIK-1-31, YK-6-31, YK-6-B1, YK-6-V1).

13. Bugs! peaxkuuii u ux pacuet npu pedopmupoBannu. (OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31 , OIIK-4-Y1 , OIIK-

4-B1).

14.Y nanenue cepsl u3 pedopmupoBanHoro raza. (OI1K-4-V1, OIIK-4-B1, OIIK-1-31, OIIK-1-Y1, OIIK-1-B1, OIIK-4-31).

15.Y nanenue BojbI U3 pedopmupoBanHoro raza. (OINK-1-V1, OIIK-1-B1, OIIK-4-31, OIIK-4-Y 1, OIIK-4-B1, OIIK-1-31).

16. Uto Takoe BOCCTaHOBHUTEIBHEIN IMOTEHIIAI Ta3a U Kak ero onpexenuts? ([MK-1-31, [IK-1-V1, YK-4-31, YK-4-V1, YK-4-

B1)

17. Kak M0oxHO H00HTBCS 4TOOHI peakius He Obuta ooparHoit? (OIIK-4-31, OIIK-4-Y1 OIIK-4-B1, YK-4-V1, VK-4-B1, YK-
9-31, YK-9-V1).

18.Kak BnusieT cepa Ha oTpaBieHue yriepoaom katamuzatopos. (OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, OITK-4-VY1,
OIIK-4-B1).

19.I1pu3Haku BemageHus yriaepona ¢ yuactueM CO U BBICOKHMX COJAEpXaHUHN CIOXHBIX yrieBogopoaos. (OIIK-4-31, OIIK-4-
VY1 OIIK-4-B1, YK-4-Y1, YK-4-B1, VK-9-31, VK-9-V1).

20.Termtonepeaaua B Tpydax pepopmepa. (YK-4 —Y1, YK-4-B1, YK-9-31, YK-9-V1, OIIK-4-31, OIIK-4-V1, OIIK-4-B1).
4.Pacyer pacrpeeiieHus] TeMIepaTypsl ra3a 1mo BhICOTe TPYO pedopmepa B 3aBUCHMOCTH OT BBICOTHI HEAKTHBHOIO KaTajIH3a-
topa. (OIIK-4-31, OIIK-4-Y1 OIIK-4-B1, YK-4-V1, YK-4-B1, YK-9-31, YK-9-V1).

21.PacueT pacrnpeieicHAs TeMIIepaTyphl Ta3a 10 BBICOTE PEaKIMOHHON TpyOsl pehopMepa B 3aBUCHMOCTH OT BBICOTHI aKTHB-
Horo katanu3atopa. (OI1IK-4-31, OIIK-4-Y1 OIIK-4-B1, VK-4-V1, YK-4-B1, YK-9-31, YK-9-V1).

22. Pacuer 6e3omacHoctu katanu3atopa. (OIIK-1-31, OIIK-1-V1, OIIK-1-B1, OIIK-4-31, OIIK-4-V1, OIIK-4-B1).

23.Pacuet aktuBHOCTH Katanu3zaropa. (OITK-4-31, OIIK-4-V1 OIIK-4-B1, YK-4-V1, YK-4-B1, YK-9-31, YK-9-V1).

5.2. IlepeyeHb padoT, BHINOJHAEMbIX N0 JUCHUIJIMHE

B cemectpe 1 mo kypcy MpeaycMOTPEH 3a4eT ¢ OIeHKOH. Bo3MokHa MPOCTaHOBKA 3a4eTa Ha OCHOBE PE3YJIbTaTOB TEKYIIEeH
aTTeCTallud B TEYCHHE ceMecTpa. B 1 cemMecTpe nmpemxycMOTpeHEI:

3 KOHTPOJILHBIX PadOTHI:

1)Koumponvuas paooma Ne 1 (YK-4-V1; YK-4-31; VK-4-B1; I1K-1-V1; TTK-1-31).




Ilepeuenv 60npocos 0151 NOO20MOBKU K KOHMPOALHOU pabome:
1.Hapucyiite cxemy HanOoJiee IpUMEHAEMOT0 THTIA TIedH pedopmepa.
2.UT0 NOHMMAIOT TI0JT KOHBEPCHEH?
3.KakoBa @ynkius karaamzaropa? Kakue BUABI KaTaan3aTopoB OBIBAIOT
4.HazoBuTe IBe OCHOBHBIE ceKnu pedopmepa. VX HazHaueHHe u paborta.
5.Kak mpoucxoaut 3arpy3ka KaTaau3aTopa B TpyOsI?
6.TpeboBanms kK peOpMHUPOBAaHHOMY Ta3y.
7.0t vero 3aBUCHT BBIOOp MaTepuana Juisi Tpyo pedopmepa
8. Hanmmmme peakuun pedopmuHra.
9. Kakoii katanuzarop 4aie Bcero IpiuMeHsieTcst B pe()OpMUHre MeTaHa napom?

IIpumeps! 3anau:

1.3amava. Haiitn xommdecTBo Teria, HeoOXomumoe i Harpesa 1 M3 (pr HOPMAITBHBIX YCIIOBHSIX) Ta30BOM CMECH Cliemy-
fomtero oowsemHoro cocrasa: CO;=14,5%, 0,=6,5%, N,=79,0% or 200 mo 1200°C npu P=const n HenwmHEiHON 3aBHCH-
MOCTH TEINIOEMKOCTU OT TEMIICPATYPHI.

2. 3agada. OmpenennuTs CPemHIOI0 MAacCOBYIO TEIIOEMKOCTh YITICKHCIIOrO ra3a IpH IIOCTOSHHOM [aBICHHH B TIpeesiax
0-825°C, cuuTas 3aBMCHMOCTb OT TEMIIEPATyphl HENUHEHHOM.

3. 3amava. Haiiti KonmdecTBO Teria, He0OXonuMoe il Harpesa 1 M3 (pr HOPMAJIBHBIX YCIOBHAX) TA30BOM CMECH CIICIY-
romero oosemMHoro cocrasa: CO;=14,5%, 0,=6,5%, N,=79,0% ot 200 mo 1200°C npu P=const u HenwmHEIHON 3aBHCH-
MOCTH TEITOEMKOCTH OT TEMIIEPATYPHI.

2)Konmponwvnasn paboma Ne 2 (YK-4-Y1; YK-4-31; YK-4-B1; T1K-1-B1; T1K-1-31).

Iepeuenv 6onpocoé k konmpoasHou pabome No2

Bapuanr 1.

. Kak MOXHO mpe1oTBpaTuTh OCAXKACHHUE YIIepoaa Ha KaTalu3aTope ¢ HUKEIeBOW OCHOBON?
. Kakue coenuHenust SBIAIOTCS “OTpaBISIOIMME I KaTaau3aTopa pe)OpMUHra U KaKMM 00pa3oM MX MOXKHO HUCKITIOUUTh?
. Kaxwue rass1 siBistiroTcst BocctanaBiuBatoiiumu B npouecce MIDREX? B poriecce HYL T11?
. Kakum o6pazom moxHo ynanuts HO? Kakum 06pa3om MoxkHo ynanuts CO2?
. Kakoit yrneBogopox gamie Bcero UCIonb3yeTcs B KaTaTUTHISCKOM mapoBoM pedopmunre? TpeOoBaHus K Tazy
. Hanmmmure peakiuro Bynyapa u o0bscHUTE ee BIUSHIE Ha PEAKIIUH BOCCTAHOBIICHUS
. YTieBogopoaHas OCHOBA JIOJDKHA OBITh OYHIIEHA OT cephl. [Touemy?
. B HekoTOpEIX peopMepax B KadecTBe OKHCIUTENS U1 pehOpMUHTa MIPUPOIHOTO ra3a HCmoib3yercs He map, a CO2. Uto
HEOOXOIUMO IJIS IPEIOTBPAIICHIS OCaKICHUS yriiepoaa?
9. UTo Takoe aKTHBHBIN U HEAKTUBHBIN KaTanm3atop. TpeOoBaHUs K KaTalu3aTopaM

01O\ DN AW~

IIpumepsl 3anau:
1. 3amaua. PaccunrtaB Ha ocHOBaHWH TabnuuHBIX MaHHBIX AG u AS, ompenenute TemioBoit addext peakuuu: 2 NO ¢y + Cly
(r) > 2 NOCl(r),
2. 3apava. Haiitu termoBoii addexT peakiuu
CO(r) *H20=CO2ry+Ha ()
IIpu nocTosHHOM AaBneHuu u Temneparype 0°C
Tepm. cB-Ba CO H>Ox CO> H>Ox Hor
AHO0298° kIx/mMoub | -110,53 | -285,83 | -393,51 | -285,83 | 0
3. 3agaga. Haiitu TemoBoit a3 dexT peakiym
CO(r) YH20=COxory+Ha ()
npu 1000K, ecnu MOAbHBIE TEMIIOEMKOCTH KOMIIOHEHTOB PABHBI:

(:£0=28.41+4.10- 10° 7'~ 046 T - 107 Jlaw/vonK
'PY=30,00+10.71- 10° 7- 033 - 10° 77 Jlw/vi0.m-K
G2 =14414+904 107 7-853 - 10° 72 Jlaw/moawK
CM2=2728+326-10% 7'+ 0502 - 10° 72 Jlw/momK

Cranpaprtasie TemioTsl oopaszosanust CO, CO2, H2O coorBercrBenHo paBusbl: -110,5; -393,4; u 285,8 [Ix/Moib

3) Konmponvnas paooma Ne 3 (YK-4-Y1; YK-4-31; YK-4-B1; I[IK-1-Y1; [1K-1-31; TIK-1-B1; YK-9-V1; YK-9-31; VK-9-B1;
OIIK-4-Y1; OIIK-4-31)

Ilepeuenv 6onpocos k KoHmpobHol pabome Ne3
1. Kakue BemecTBa yamie Bcero npuMensttorest st abcopouuu C B xakoM 000py/10BaHMH MPOUCXOIUT F'€HEPUPOBaHHE napa?
0,?
2. IlepeuncnuTe TerI000MEeHHUKH pedopmepa




3. TpeGoBaHus K CMEUIAHHOMY IHTAIOLIEMY a3y
4. KakoBBI THITHYHBIE KOMIIOHEHTHI BOCCTAHOBUTEIBHOTO Ta3a?
5.Ha3oBuTe BOCCTaHOBHUTENBHBIE I'a3bl U KaK ONPEICIISIETCS CTENIEHb BOCCTAHOBICHUS

[Ipumeps! 3apau:
1.3anaya BEIMOTHNTS OLICHKY CHI)KEHHMSI aKTHBHOCTH KaTaln3aTopa, NCXOsl U3 CIESIYIOMNX JaHHbIX!

CocraB MIPUPOIHOTO Ta3a | pedopMHpPOBaHHOTO Ta3a
i %, 00BEMH.
CO2 0,40 7,33
CH4 76,60 2,05
N 0,80 0,16
C 16,10
CsHsg 5,10
CsH1o 0,90
CsHy» 0,10
Ha 73,59
CoO 16,87

ITotok mpupogroro raza 631,47 7xkr*mons/gac. [Totok mapa na pepopmep 2030,25kr*Monb/gac. Paboune Temmepary-
pa u napnenue: T = 830°C; P = 7,4 xr/cm? u36. = 7,164 atm. abe
2.3anaua. OnpeenauTh BEPOSITHOCTH OTJIOKESHHUS YTIIePOia Ha KaTalnn3aTope

Ucxonusle ganuele: To =830°C; Pr =7,164 xr/cm? a6c; Ho =360,6 mons/uac; CHs =10,04 mons/gac; CO = 82,64
mois/gac; CO2 = 35,92 mons/gac; H,O =167,83 moins/gac; Fr = 657,8 monn/4ac.

4) Kypcosas pagora (OIIK-4-31, OIIK-4-V1; OIIK-4-B1, YK-4-V1, YK-4-B1, YK-9-31, YK-9-V1, YK-9-B1)
Kypcoast paboTa BBITOTHACTCS O CICAYIOMIAM TEMaM:
1. YcranoBka metamnuzanuuNel AO «OOMK».
2. Ycranoska metamnuzaiiuuNe2 AO «OOMK».
3. Ycranoska metamnuzanuuNe3 AO «ODOMKy».
4. Ycranoska Metammm3anuuNed AO «OOMKy.
5. YcranoBka metaiuuzanuu nporecca «MIDREX» AO «JIT'OK».
6. YcranoBka metamummsanyu mnpouecca XNJI-3 AO «JIT'OK».
Bce HeoOxomumMoe T BEITOTHEHHUST KYPCOBOH pabOTHI IpeIcTaBieHo B yaeOHOM nocodun J1.3.1

5) IIpakxmuueckue 3anamun (I1IK-1-Y1, IIK-1-31, TIK-1-B1, OIIK-1-31, OIIK-1-Y1)

1 paznes. OcHOBHBIE 10JI0KeHHMs npouecca pedopmunra. TpeGoBaHusl K MCXOAHBIM Ira3aM, NOCTYNAIOLIMM Ha pe-
¢opmupoBanue u pe¢popMHUPOBAHHOMY ra3y

1.Yrto Takoe mpsMoe BOCCTaHOBJICHHUE jkene3a?

2.Kaxue nporeccs! IpsMOro BOCCTaHOBJICHHUS jKkeje3a OBbIBAIOT?

4 KoHCTpyKIMA MIaXTHOM MeYr MPSMOT0 BOCCTaHOBIEHHUS npouecca XNJI?
5.KoHCcTpyKIus MIaXTHOH MeYH MPSIMOTO BoccTaHOBIEHHA mporiecca «MIDREX»?
6.BoccTaHoBUTENBHBIE TIPOLIECCH B MIAXTHOMN MEYH METAUTU3aLUU

7. Peakuuu, cOpOBOX/IAfOIIIE BOCCTAHOBJICHHEM JKerne3a?

8.Uto Takoe MeTayuin3arnus?

9.CocraB BOCCTaHOBUTEIBHOTO Ta3a

10. Kak nosygaercst BoccranoBuTenbHbIN raz? Ero pacxon B «HYL-III» u « MIDREX»
11. Yro Takoe konomHUKOBBIH raz? Kak on nonxyyaercs?

12 Pemenwne 3amay. JI.1.1 , 3agauun miist camocTositesnibHoro pemenuns Nel,2,3,4,5-ctp.88-89.

2 Paznes. ®u3uKo-XuMHUYeCKHe NMpouecchbl pe)opMHHra ra3a

1. Crroco6s1 pepopMupOBaHUS ra3a

2.3adeM HY>KHBI KaTalIn3aTophl B peopmepe

3. Jlns uero HeoOxoanMa aecyib(ypanus MIpUpoIHOTO rasa.

5. Uto npencrapisieT peakius bymayapa, yCIoBHs €€ MPOXOKICHHUS

Peakimu, npoxoasmye B yrIIeKUCIOTHOM pedopmepe

6 Peakuus BoasiHOro mapa

7.Urto Takoe KpeKHHT MeTaHa?

8.Uto mpexacrasiser peakiys byayapa, ycIoBus ee MPOX0KIACHUSL

10 Pemenwne 3anmau. JI.1.1., 3agaun Ay caMmocTosTeIbHOTO permeHusiNes,7,8-ctp.89.




3 Pazjen. @akTophl, BJAUSIOLIHE HA TpoLece pehopMHPOBAHUS

1.Yro BnmseT Ha 3G PEKTHBHOCTH paboTH pedopmepa?

2Kak paccaurats H20 B pedopmupoBanHOM raze?

3. [NocnemoBarensHOCTE pacueTa KodpduuneHTa 6e300acHOCTH KaTalu3aTopa

4. Yro takoe K03 PUIINEHT aKTHUBHOCTH KaTaJIN3aTOPa U MOCIEAOBATEIFHOCTE €T0 pacdera
5. Kak paccuuraTh BEpOSITHOCTh OCXACHHS yIiiepo/ia Ha KaTali3aTope

6. Pemenue 3anau JI.1.1., 3agaun st camocrostensHoro peurenust Ne 1,2.4-ctp138-140.

6) Cemunapckue 3anamus (YK-4-V1, YK-4-31, OIIK-1-B1)

1 pa3nesi. OcHOBHBIE N0J10keHUS NMponecca pedopmunra. TpedGoBaHus K HCXOAHBIM razaM, NOCTYNAINMM HA pe-
(¢opmupoBanue u pepopMHUPOBAHHOMY ra3y
1.Temnepatypa BOCCTAHOBUTEIBHOI'O U KOJIOIIHUKOBOI'O T'a3a
2. Yro mpexacraBisieT u3 ce0s ra3, uaymmii Ha peopMupoBaHme?
3.Yem ornmgaercst peOpMHPOBAaHHEIH ra3 OT BOCCTAHOBUTEIHHOTO?
4 Kaxoe BIHsHHE OKa3bIBaeT pe(hOpMUPOBAHHBIN Ta3 HA BOCCTAHOBIICHHE XKele3a?
5 3auem Hy*)eH pedopmep? Kakue Buabr peopmepa OBIBAIOT?
6 CocraB u pacxoj pehOpMUPOBAHHOTO ra3a B IMPoOIEeccax MPsSMOro BOCCTAHOBICHHS xele3a B mporeccax «HYL-III»
u «MIDREX».
7.CocTaB U pacxoj BOCCTaHOBHUTEIBHOTO ra3a B Ipolieccax MpSIMOro BOCCTAHOBICHMA >kene3a B mporeccax «HYL-
III» u «MIDREX».
8.TpeboBaHus K CMEIIAHHOMY Ta3y, UaylieMy Ha pedopmuposanue B nporeccax « HYL-I1I» u « MIDREX».
9.TpeboBanus k peopmupoBaHHOMY Tazy B mpoueccax «HYL-III» u «MIDREX».
10. MeTtoap! HHTEHCH(UKAIIMH MTPOIIECCa BOCCTAHOBJICHHS B IIAXTHBIX IT€9aX METAJUTN3AIHH.

Pasnen 2. @u3uko-xuMuyeckue npoueccbl ped)0OpMHHIa ra3a
1 Peakunu, mpoxonsimue B apoBoM pedopmepe
2.BausiHEE TeMIepaTyphl U IaBICHUS B pepopMepe Ha peakiyun
3.Kax BiusieT npomnyckHasi ciocoOHOCTb peopMepa Ha X0 peaKiHii
4. Yto Takoe «BHyTpeHHUI» pedopmunr? Kak oH mporcxoant?
5. YUro Takoe ko3 uireHT 6e30macHOCTH Karanusaropa?
6.Kak nmpoucxoaut yaajaeHue cepbl U3 MPUPOIHOTO raza?

Paznen 3. @axropsl, BAusIONINE HA Ipoliecce pedhopmMupoBanus
1.®akTopbl, BEI3BIBAIOLIUE OTIOXKEHUE yriepoaa npu peakuusx ¢ CO
2.IlpusHaku BeInaZeHus yriaepoaa ¢ yuactuem CO
3.DakTopbl, MO3BOJISIONINE CHU3UTH 3P (EKT OCaXIECHHS YIIepoa.
4. Yro BnmseT Ha 3PPEKTHBHOCTH pabOTHI pedpopmepa?.
5.BnmsHue TemnepaTypsl pehopmMepa Ha peakun
6.BnusiHue naBieHus B peopMepe Ha peakiuu
7.Kak BnusieT mpoIiryckHasi ciocoOHOCTh pedopMepa Ha X0, peakuuii
8.BiusiHue cepsl Ha pe)OpMHUPOBaHNE ra3a ¥ IPOU3BOAUTENBLHOCTD pedopMmepa
9.BnusiHue coctaBa MpUPOJHOTO ra3a Ha nmpouecc peopMuHra
[Tonpo6HOE onMcaHKue OLIEHOYHBIX MaTePHAJIOB AJIS aTTECTallMH oOyJaromuxcs npusegeHo B POM.

5.3. OneHoYHbIE MATEPHAJIbI, HCTIOJIb3YeMble ISl IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.I1.)

DK3aMeH He NPeyCMOTPEH

5.4. MeToaNKa OLEHKH OCBOCHUS U CIHMIIIHHLI

Obyuarowutics noryuaem 3auem ¢ OYeHKOU Npu CB0e6PEMEeHHOM U NPABUTLHOM BbINOIHEHUU BCEX U008 pabom, npedyCmMom-
PeHHbIX mekyujel ammecmayueti no oucyuniune. Memoouxa oyenxu 3HaHuil, YMeHUll U HABLIKOG
«OTIMIHO- 00YJaIOIIMIACS TOKa3hIBacT TITyOOKHe, MCUSPITBIBAOIIIE 3HAHUS B 00beMe MPOWICHHON Mporpam-
MBI, YBEPEHHO JCHCTBYET 110 MPUMCHEHHUIO MOTYYCHHBIX 3HAHUH HA TPAKTHKE, TPAMOTHO M JIOTHYECKH CTPOHHO
M3JaracT MaTepUaN IPU OTBETE, yMeeT (POPMYIUPOBATE BRIBOJBI M3 U3JI0KEHHOT'O TECOPETHICCKOTO MaTepHaa,
3HAET JIOMOJIHUTEIHHO PEKOMEHIOBAHHYIO JINTEPATYPY.
2. «Xopormo»- o0yJaromuiicsi MOKa3kBaeT TBEPbIC M JOCTATOYHO MOJHEIC 3HAHUSA B 00BEMe NMPOUACHHOU IpPO-
IpaMMBI, JOIYCKAeT HE3HAYUTEIBHBIC OIIUOKH TIPU OCBEIICHUH 33JaHHBIX BOIPOCOB, MIPABHIBHO ACHCTBYET MO
MIPUMEHCHUIO 3HAHUH Ha MPAKTHKE, Y€TKO U3JIaracT MaTepHal
3. «YIOBIECTBOPHUTEILHO»- 00YUAIOIIMICS MOKA3bIBACT 3HAHKS B 00BbEME MPONUICHHOW MPOrPaMMbl, OTBETHI H3JIa-
raer XoTs U C OIIMOKaMH, HO YBEPEHHO HCIPABISEMBIMHU I[TOCIC NOMOJHHUTEIBHBIX M HABOISIIUX BOMPOCOB,
MIPaBUJIBHO ICHCTBYET IO MPUMEHCHHIO 3HAHHI Ha MPAKTHKE;
4.  «HeynoBneTBOpUTENBEHO»- 00YJAOLIHICS JOITyCKaeT rpyOble OIMOKH B OTBETE, HE MOHUMAET CYIIIHOCTH H371a-
raeMoro BOIpoca, He yMEeT NPUMCHSATh 3HAHHS Ha IPAKTHKE, JaeT HEIOJHbIC OTBETHI HAa JOTOJHUTEIBHEIC U




HaBOJSIINE BOTIPOCHI
5. «HesBkay - oOydaromuiics Ha 3a4eT ¢ OIIEHKON He SBUJICS.

3a4yer Mo:KeT OBITH MOCTABJIEH NPH YCIOBUM, €CIHU:

1.06yyaromumiicst 0OCBOUJ BCE BOMPOCH], paccMaTpHUBaeMble Ha MPAKTHISCKUX U CEMHUHAPCKUX 3aHATHUAX, OBLTH odopmite-

HBI KOHCIIEKTHI 110 BCe BOIPOCAM ¥ IIPUHUMAJ aKTHBHOE y4JacThe B Oecelax mo BOIpocaM Ha 3aHATHUSAX, IPAMEHSIET

CBOW 3HAHUJ NPHU PEIICHUH 3a/1a4.

2. [Ipu ycnenrHoM HarmucaHuu 3-X KOHTPOJIBHBIX padoT.

KoHTponbHas paboTa «3a4Te€HO» - BONPOCHI, NIPEIOKEHHBIE CTYJeHTY Ha KOHTPOJILHOHM paboTe pacKphITHI B IIOJIHOM 00BEME,

peleHa 3a1aqa.

KonTponbHast paboTa «He 3a4TE€HO» - CTYAEHT HE MOHMMAeT CYIIHOCTH M3J1araéMoro BOIpOca, JIOIycKaeT rpy0oble ommoOKu

IIPU OTBETE, JAacT HETIOJHbIE OTBETHI, HEBEPHO pPEIlacT 3a/1auy.

3ammuTa KypcoBoii padoTsl

OMIUYHO'

CTYICHT MOKAa3bIBACT IIIyOOKOE 3HAHME MaTepraa, a TAKKe OCHOBHOTO COAEPKaHM M HOBAIMH JIEKIIMOHHOTO Kypca IT0 cpaB-

HEHHIO ¢ y4eOHOU JINTepaTypoil: OCHOBHOW U JIOTIOJTHUTEIHHOM;

xopouio:

CTYICHT TOCTATOYHO XOPOIIIO OPHUEHTUPYETCS B MPOMICHHOM MaTepHale, JOIMyCKaeT He3HAYUTEIbHbIE OMINOKH TIPH OCBETIe-

HUM 3aJaHHBIX BOIIPOCOB, TIPABIIJIBHO JCHCTBYET 0 MPUMEHEHHUIO 3HAHUH Ha PAKTHKE, YETKO M3JIaraeT MaTepHa;

VO0871emBopUmenbHo.

CTY/ICHT TNOKa3bIBaeT 3HAHUS B 00beMe MPOHJEHHONW MpPOrpaMMBbl, OTBETHI M3JIaracT XOTS U C OUIMOKaMu, HO YBEPEHHO HC-

MpaBJIACMBIMHU TTOCJIC AOIMMOJTHUTCIIBHBIX U HABOAAIIUX BOMNPOCOB, NPABUIIBHO I[eﬁCTByeT 0 MPpUMCHEHUTIO 3HAHUN Ha IpaKTu-

Ke;

Hey0081emeopuUmensHo.

CTY/ICHT HE NMOHUMAET CYIIHOCTH M3JIaraeéMoro BOINpPOcCa, JOMYCKaeT rpyOble ONIMOKH MPH BBHIIIOJIHEHUH JOMAIIIHETO 3a/IaHMs,

JTaeT HETIOJTHBIE OTBETHI Ha JOTIONHUTEIBHBIC U HABOASAIINE BOIIPOCHI.

Hes6Ka.

00yJaromuiics Ha 3aIIUTY HE SIBUJICS.

6. YA EBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PekoMenayemas qurepaTypa

6.1.1 OcHoBHas JIMTEpaTypa

e | 2O EEs 3ariaBue Bu6anorexa L
BHTEJH roj
J1.1.1 A.C. TumodeeBa | @Omsuko-xummueckue [HTB CTU HUTY «MUCuCy» Crapgrit Ockon :
T.B. HukutueHko | ocHOBHI pedopMuHTra «THT», 2019r.
E.C. Tumocdeen ra3oB: yueOHOE Ioco-
B.B. ®ennna bue
J1.1.2 A.C. TumodeeBa | Temnodusuka nonyue- | HTb CTU HUTY «MUCuC» Crapsrii Ockon :
T.B. HUKUTUYEHKO | HHS METAJUIM30BaHHO- «THT», 2018r.
B.B. ®equna ro MPOJyKTa: yueOHOe
A.A. llleByeHko | mocoOue
J.1.3 A.C. TumodeeBa | Temnodpusuueckue HTBb CTU HUTY «MUCuC» Crapsrii Ockon :
E.C. Tumocdeen 0COOEHHOCTH MPOU3- «THT», 20151
BOJICTBA OKHCIICHHBIX
OKaThIIIeH 1 MeTalIn-
30BaHHOTO MPOJIYKTa!
yaeOHoe mocoone
6.1.2 JlonoJiHUTeIbHASA JIUTEPATYpa
Do | 2008 E0Es 3ariaBue Bu6anorexa 128 L L 2T
BHTEJH roj
JT2.1 A.C. TumodeeBa | CrpaBOYHHK TEILIO- HTBb CTU HUTY «MHUCuC» Crapsiit Ockout:
B.B. ®enuna (huznka-meTamTypra: M3-Bo kg
yu. rocobue «POCA» 2008r
6.1.3 Meroauueckue pa3padoTKu
O0o3HaueHNe ABTODEI, cOCTa- 3arnaBue Bubnauoreka W3 narenscTBO, TOA
BUTENN
J1.3.1 Tumogeea A.C. | PU3NKO-XUMHUIECKHE HTB CTU HUTY «MUCuC» Crapsrit Ockod:
®enuna B.B. mporieccs peopMuH- CTU HUTY
rarasa : yaeOHOE T0- «MHUCuCp, 2017t
coOue IS BBITTOJTHE-
HUS KypCOBOH pabOTHI
JUISl MAarNCTPAHTOB




6.2. IlepeueHnb pecypcoB HHGOPMALMOHHO-TeTeKOMMYHUKAIMOHHOM ceTH « AHTepHET»

91 IIpou3BoACTBO XKeNe30pyTHOr0 KOHIEHTpATa.
https://www.youtube.com/watch?time_continue=17&v=N3yM1yZglUU&feature=emb_logo
D2 IIpon3BoOACTBO OKATHIMICH.
https://www.youtube.com/watch?time_continue=15&v=j8pkNcuo09E&feature=emb_logo
6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust
IT1 Microsoft Windows,
Im2 Microsoft Office.
I13 Kaspersky Endpoint Security mis 6usneca.
6.4. Ilepeuens HHGOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
nil Hayunast anexkrponnas 6ubnmmoreka eLIBRARY https://elibrary.ru/
Wuocrpannsle 6a3b1 qaHHbEIX (moctyn ¢ [P anpecoB MUCuC):
n2 — aHanuTH4YecKas 6a3a (nHaekcH nutupoBanus) Web of Science https://apps.webotknowledge.com
n3 — aHanmuTHYecKas 0a3a (MHAEKCH DUTHPOoBaHUs) Scopus https://www.scopus.com/
n4 — Haykometpudeckas cuctema InCites https://apps.webofknowledge.com
us — Hay4JHbIe XypHaisl m3garenscta Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
7.1 Aynurtopus Ne 308
JlabopaTopusi TeXHU4EeCKOIl TEPMOAUHAMUKH U MEXaHUKH ra3oB
[Tepeuenb ocHOBHOTO 000pYAOBaHUS, yIEOHO-HATIISIHBIX ITOCOOMI:
KOMILIEKT Y4eOHOH MeOesu Ha 25 moca0uHbIX MECT
nepcoHanbHbIN komnbioTep [I9BM "XOIIEP",
npoekTop st npeseHTanuii EB-460.
7.2 IMomemieHue 11 CAMOCTOSTEILHOM PadoThl 00yYaIOIINXCS

Aynurtopus Ne 306

JlabopaTopusi MOJEJIMPOBAHMUS METAJLUIYPru4eCKHX MPoueccoB H HHGPOPMAUMOHHBIX TE€XHOJIOT Uil
[lepeueHb 0CHOBHOTO 000PYIOBaHUS, yIeOHO-HATIISHBIX IIOCOOMI:

KOMIUIEKT y4eOHOH MeOenu Ha 25 mocatogHbIX MECT,

pabouas cranmus Core i3-4130 — 4 mir,

pabouas cranmus HP Z420 — 8 i,

npoekTop st npezeHTannit Acer X1111 DLP Projector QSV 1032.

B momereHny 1 caMOCTOATENFHON paboOThl 00YJAIONINXCSl IMEETCSI MMOKITFOUeHHUE K ceTH «VHTepHeT» U 0-
CTYTI B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIFHYIO CPEly OpraHU3aIHH.

8. METOJMYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCA 11O U3YYEHUIO JUCIHUTIJIINHBI

JI1s ycIienmrHoro 0CBOSHHS AUCIUTUTHHBI « DU3UKO-XUMHUYECKHE OCHOBEI pe)OPMHHTA Ta30BY» 00yJaoIIeMycsi HEOOXOAUMO:
TTocemaTk Bce BUABI 3aHSATHH.
CBOEBpEMEHHO 3apETHCTPUPOBATHCS HA PEKOMEHI0BAHHBIC DJIIEKTPOHHBIE PECYPCHI.
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BO3HHKHOBEHUHM JIFOOBIX BOITPOCOB IO COJICPKAHUIO Kypca M OPraHU3aIMy pabOThl CBOCBPEMEHHO 00PAIATHCs K
o/1aBatenio (B 4achl OYHBIX KOHCYIbTaIui, uepe3 MS Teams wiu LMS Canvas).

OT4YeTsl 110 MPaKTHUECKUM paboTaM PeKOMEHAYETCsl BBINOIHATH ¢ Ucnojib3oBanueM MS Office, normyckaercs BBINONHSTH
B PYKOIIMCHOM BHJIE.

AKTHUBHO paboTaTh ¢ HAYYHBIMU 0a3aMu B ceTH VHTepHeT.

KagecTBeHHOE OCBOCHHE AMCIUILTHHBI BO3MOXHO TOJBKO MPH CHCTEMAaTHYECKON CAaMOCTOSATENIFHON paboTe, YTO MO Iep KIBa-
€TCsl CHCTEMOM TeKyLIeH aTTecTaluu.

st MOArOTOBKM K Ka)XAOMYy MPAKTHUYECKOMY W CEMUHAPCKOMY 3aHSTHSIM 3apaHee BBIJAIOTCS TeMa M BOIPOCHI, KOTOpPbIE
HEOOXOIMMO MAaruCTpaHTaM IOATOTOBHUTH JoMa. CTYIEHTHI TOTOBSAT OTBETHI, KACAIOIIHECS BOIIPOCOB, pacCMaTPUBACMBIX Ha
3aHATUAX. Marepuall 1Jis NOATOTOBKHU IIPEJICTABIIEH B JIUTEPATYPE IO STOM JUCLMILIMHE.




