MUHUCTEPCTBO OBPA30BAHMSA U HAYKH
POCCUHCKON ®EJIEPALIMH
Deaepansuoe rocyaaperBentoe 610;uKkeTHOC 00PA3OBATEABHOC YIPCKICHHE
BEICIEro 00pasoBaHus
«MarsanToropexkuit rocy/IapeTBeHnil TEXHHICCKHA YIHBEPCHTET
us. I.H. Hocosan

/ - VIBEPKJIAIO
JIHpEXTOP IHCTHTYTA METALIYPriu,
M: pOCH M@ oobpadoTkn
1 TR i/ CALC. CaBHHOB
Y\'-\ ‘20.]0.20|6‘r

!

PABOYASI ITPOIPAMMA JIMCLIMIUIMHBI
TEOPUA, TEXHOJIOMMSA H ABTOMATH3ALIMSA JIOMEHHOIO TTPOILECCA

Hanpasienie noaAroToBxkn
22.03.02 -Meraanyprus

[podus nporpamsst
Meranayprist 4CpHBIX MCTUUIOB

VpoBens suicuero obpasosanns — fakaiaspuar
[porpamma NoAroToBKH — akaxeMuueckiil Sakanasprar

Dopma obyucHns
380MHAA
Hucruryr MeTanunyprii, MaluHIOCTPOCHHS ¥ MaTepHaToobpaboTku
Kadeapa TexHOMOrHN METRUTYPIH# H THTCHHBIC POLICCCH
Kype 4
Marsuroropex

20161,



Pabouax mporpamma cocraeieHa Ha ocHoee @TOC BO no HanparneHHio
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oxrOps 2016 r (npotoxon Ne 2)

3an. kadeapoft ~ /K.H. Brosun /
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JIuCT perncTpanuy H3MeHeHHH U 0N 0JIHeHU

Ne Paspen PIT/{ Kpatkoe conepxanue JHata, Ne IToamucs 3aB.
n/m (Moxmyiist) H3MeHEHHs!/ TOTIOTHEHHUS TIPOTOKOJIA Kadempoit
3acelaHusL
Kadenpsl
1 8 KoppekTupoBka crmcka Nel ot N
JIHIEH3HOHHOIO 00eCIIeYeH s 31.08.2017 /
M
2 34,6,7 Koppektuposka padoueit Nel ot \
IIPOrpaMMBbI 31.08.2017 /
B
3 8 KoppekTHpoBKa cImcka Nel ot N
JIHIEH3HOHHOIO 00eCIIeYeH s 04.09.2018 / ’
'y
e
4 8 KoppexkTuposka crucka Nel ot ’\‘
T TepaTypel 04.09.2018 /
'y
5 8 KoppekTupoBka crucka NoS ot N
JIUIEH3HOHHOI0 00eCIIeUeHH] 31.10.2018 | /
\/j(: 1
6 3.4,6,7 KoppektupoBka padoueit o
MIPOrPaMMBI Nel ot /
04.09.2019 o
7 8 AKTyanu3anus y4e6Ho- Nel ot d
METOAHYECKOTO H 31.08.2020
HH()OPMAIMOHHOTO ==

o0ecredeHHs TUCITUITIHHBI




1 Ilesin ocBOEHMSI AUCHMIIJIMHBI

LeassMu ocBoeHUs AMCHUNIIMHBI (MOoayisi) «Teopus, TEXHOIOTHS U aBTOMATH3AIHS
JIOMEHHOTO TIPOIECCay SBISIOTCS: (OPMUPOBAHUE y 00YJAIOIIMXCS OOMIEKYIBTYPHBIX, 00IIIe-
npodeccHoHaIBHBIX U MPO(ECCHOHANBHBIX KOMIETEHINHN ISl IPOU3BOICTBEHHO-TEXHOJIOTH-
4eCKOi JesaTenbHOCTH B cooTBeTcTBUU ¢ TpeboBanusimu @I'OC BO no nanpasnenuto 22.03.02
«MeTamtyprus».

[Tpuobperenue cnocoOHOCTH OCYIIECTBIATH U KOPPEKTUPOBATH TEXHOJIOTHYECKUE MIPO-
IIeCChl B METAUTYPTrUH U MaTepuanooopadoTKe, TOTOBHOCTh OLIEHUBATH PUCKU U ONPEACIATH
MepHI 110 obecrieueHIIo 0€30MacCHOCTH TEXHOIOTMYECKHUX TPOLIECCOB.

2 MecTto0 OMCUMIUIMHBI B  CTPYKType o00pa3oBaTeibHOH MPOrpamMMbl
MOJATrOTOBKM DakajiaBpa

Juctuummna «Teopusi, TEXHOJIOTHS ¥ aBTOMATH3aLUs IOMEHHOTO MPOLIECCa» BXOIUT B
onok 1, «/lucuumianHel Mo BHIOOPY» BapUaTHBHOW 4YacTH 00pa3oBaTEIILHON MPOTpPaMMBI MO
HarpasieHuto noarorosku 22.03.02 Meramnyprusi.

Jlns u3y4eHus TMCUUIUIMHBI HeOOXO0IMMBI 3HaHUS, YMEHUS, BIIaIcHHS, CHOPMUPOBAHHBIE
B pe3yJIbTaTe U3yUEHUs UCIUILTUH. «XuMus», «Dusnukay, «Pu3ndeckass XUMHs MHPOMETAI-
JYprudeckux npoueccony», «MeToabl KOHTPOJIS U aHajau3a BelecTB», «OCHOBBI METaJlTypru-
YEeCKOT0o MPOU3BOJICTBA», «MeTaluryprudeckas Tersotexnukay, «Mapopmaruka n nadopma-
IIHOHHBIC TEXHOJIOTUI.
3HaHus, yMEHHUsI, BIIAICHUS, TIOJTYYCHHBIC MTPH U3YYCHUH JaHHOW TUCIUILINHBI, OyIyT
HE00XO0IMMBI MIPU N3YYEHUH JUCLUIUINH: «JKCILUTyaTalus JOMEHHBIX nedeity, «[Ipoextupona-
HUE JOMEHHBIX Ie4eii», UTOrOBOW TOCY/IapCTBEHHOW aTTECTAllNH, IIPU TTOATOTOBKE U 3aIUTE
BBIITYCKHON KBaIH(PUKALMOHHON pabOTHI.

3 Komnerenuuun ody4aromerocsi, GopMupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHHUILIMHBI

B PE3YIbTATEC OCBOCHUSA JUCHUIIIIMHBI «Teopml, TCXHOJIOTHA U aBTOMAaTHU3allusA JOMCH-
HOT'0 IIponecca» 06yqa}0m1/11710;1 JOJIKCH O6J'IaIlaTL CICOYIOIMMH KOMIICTCHI MMM,

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaTbl 00yueHHUs
KOMITIETEHIIMH

IIK-10 - cnoco0HOCTHI0 OCYHIECTBJISITH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPO-
1eCChl B METAJIYPrUM U MATEPHAI000padoTKe

3HaTh - OCHOBHBIC OIIPCACICHUA U ITIOHATUSA, UCITIOJIB3YCMBIC ITPH OCYIHICCTBJICHUN
Y KOPPEKTUPOBKE TEXHOJOTMM M aBTOMATHU3allMM JIOMEHHOIO Ipoliecca;

- OCHOBHBIC METOIbI I/ICCJ'ICJIOBaHI/If/'I, HCIIOJIB3YEMBIX ITPU OCYHICCTBIICHUHA U
KOPPEKTUPOBKE TEXHOJIOITMM M aBTOMATHU3allMU JIOMEHHOTIO Ipoliecca;

- OIIpCACICHUA HOHSATHUH II0 BEIIIABKE 4yryHa B HOMeHHOﬁ 1€4u, Ha3bIBACT
XapaKTEPUCTUKU X0/1a TOMEHHOTO MPOIECCa,

- IIUXTOBEIC MaTCpUAJIbI )IOMeHHOﬁ IIJIaBKW,; OCHOBHEIC TCXHUKO-DKOHOMU-
YeCcKUe MOoKa3aTelu JOMEHHOU TUIaBKU U CIOCOOBI UX YIy4IIeHHs; 00IIne
ImpaBujia MOCTPOCHUA aJIrOPUTMOB ABTOMATHU3WUPOBAHHOI'O YIIPABJIICHUA
JIOMEHHBIM TIPOIECCOM,;

- OTIpe/IeTICHUS MTPOLIECCOB: IBUKEHHE IIIUXTOBBIX MAaTEPUANIOB IIPH 3arpy3Ke
B [1€4b, TOPEHHE TOITUBA Y PypM TIOMEHHOM Me4H, TEIUI000MEH B JOMEHHOMN




CTpyKTypHBII
JJIEMEHT
KOMITIETCHIINH

[TnanupyemMble pe3ynbTaThl 00yUCHHS

TNIeYH, IBIKCHHE MaTePHAJIOB B TOMEHHOMW TI€YH, TBU)KCHUE Ta30B B JIOMCH-
HOM 1e4YH, BOCCTAaHOBIIEHUE U (POPMHUPOBaAHKE YYT'yHA, TUTABIICHUE U MIUTAKO-
oOpasoBaHHeE.

YMmers

- BBICTIATH HanOoJiee 3HAYMMBbIE COCTABIISIOIINE TEOPUU, TEXHOJOTHH U
aBTOMATH3aIlMK JIOMEHHOTO IpoIiecca,;

- 00cy»x/1aTh crtocoObl 3¢ (HEKTUBHOTO PELICHHUS 33/1a4 11O TOBBIIIEHHIO MTPO-
W3BOMTEIBHOCTH JIOMCHHOW TI€UH, CHIDKEHUIO YICIBHOTO pacxojia KOKca,
yIYUYIICHUIO Ka4eCcTBa YyryHa, 00ECIIEYCHHIO ITUTEILHOMN CIIyKOBI TIeUH;

- pacrio3HaBaTh 3G (HEKTUBHOE pemieHue oT HedP(HEKTUBHOTO MPU U3MEHE-
HUM TEXHOJIOTUH IOMEHHOM TUIaBKH;

- OOBSICHATD (BBISBJIATH M CTPOUTD) TUITUYHBIC MOJICITH 3a/1a4, OTHOCSIIIMXCS
K TEOPHH, TEXHOJOTMM WM aBTOMATHU3allMU JTIOMEHHOTO MpoIiecca,

- IPUMEHSTh 3HAHHS 110 TCOPUH, TEXHOJOIMH W aBTOMATHU3allUU JIOMCH-
HOTO Tporecca B MPO(eCcCHOHATBHON NesTeTbHOCTH; UCIOIh30BaTh UX HA
MEXTUCIUILTHHAPHOM YPOBHE;

- IproOpeTaTh 3HaHHS B 00J1aCTH TOMEHHOTO IpOoIecca,

- KOPPEKTHO BBIPAXKATh M apT'yMEHTUPOBAHO 00OCHOBBIBATH MOJIOKCHHS TEO-
pHH, TEXHOJIOTHM ¥ aBTOMAaTH3aIlMH JOMEHHOTO IPOoIecca.

Bnanets

- IPAaKTUYECKUMHU HAaBBIKAMH MCIIOJIb30BAHUS YIEMEHTOB TEOPUH, TEXHOJIO-
MM U aBTOMAaTU3allMM JIOMEHHOTO IIpolecca Ha IPYruX AUCLMILIMHAX, HA
3aHATUAX B ayIUTOPUM U HA NIPAKTHUKE;

- cnoco0amMy IEMOHCTpALMM YMEHUS aHAJIU3UPOBAaTh CUTYALMIO ITPH U3Me-
HEHHUH TEXHOJIOTMYECKUX ITapaMETPOB JIOMEHHOM IIJIaBKH,

- METOJaMHU OIPEIEICHUS yIEIbHOIO PacXoa KOKCa U IPOU3BOAUTEIIBHO-
CTH JIOMEHHOM TeUr IPU U3MEHEHUHU YCIIOBUIl pabOTHI;

- HaBBIKAMU U METOJIUKAaMH 0000IIEHHS Pe3yIbTaTOB PELICHHs], YKCIIEpH-
MEHTaJIbHOM JI€ATEIbHOCTU B 00JaCTH TEXHOJIOTHH JOMEHHOH IJIaBKH;

- crnoco0amMy OLIEHMBAHUS 3HAYUMOCTH M TPAKTUYECKON MPUTOAHOCTH TO-
JIy4EHHBIX PE3yJbTaTOB IIPU MOJIEIMPOBAHUH JJIOMEHHOTI'O ITpoLiecca;

- BO3MOKHOCTBIO MEXAUCLUIUIMHAPHOTIO IPUMEHEHUS] TEOPUH, TEXHOJIO-
TMU M aBTOMATH3allMM JOMEHHOIO IPOLECCa,;

- OCHOBHBIMHU METOJIaMH HCCJIEI0BaHUS B 00J1aCTH TEOPUH, TEXHOJIOTUU U
aBTOMAaTHU3AlMU JIOMEHHOTO IIpoliecca, MPaKTUYECKUMHU YMEHUSMU U
HaBBIKAMH UX HUCIIOJIb30BaHMUS;

- OCHOBHBIMHU METOJIaMH pEIlIeHHs 3a/1a4 B 00JIaCTH TEOPUH, TEXHOJIOTUH U
aBTOMATHU3allMA JOMEHHOTO IPOLECcCa,;

- Ipo(heCCUOHATIBHBIM SI3IKOM TEOPUH, TEXHOJIOTUH U aBTOMAaTHU3allUU
JOMEHHOTO NPOIIECCa;

- cnoco0aMy COBEPIIEHCTBOBaHMS MPO(ECCUOHATBHBIX 3HAHUN U YMEHHM
IyTeM HCIIOJIb30BaHUS BO3MOXKHOCTEN HH(OPMAIIMOHHO Cpe/ibl IO HAalpaB-
JeHnI0 Metamnyprus.

IIK-13 - roTOBHOCTBHIO OIIEHUBATH PUCKH U ONPeE/IEIsITh MePhI M0 00ecneyeHHIo oe3-

ONNAaCHOCTH TEX

HOJIOTHYECCKHX ITPOIECCOB

3HaTh

- OCHOBHBIE OTIPEJICICHUS U TIOHSTHS, NCTIOJIb3yeMbIe TTPH OIIEHKE PUCKOB U
oTpeeNIeHuU Mep 1o 00ecredeHnI0 0€30MaCHOCTH TEXHOIOTHH OCY-
MIECTBJICHUS JOMEHHOTO TIPOIIecca,;

- OCHOBHBIC MCTOAbI I/ICCJICI[OBaHI/II\/JI MO0 OIICHKC PHUCKOB U OIIPCACIICHUTIO




CTpyKTypHBII
JJIEMEHT
KOMITIETCHIINH

[TnanupyemMble pe3ynbTaThl 00yUCHHS

Mep it obecriedyeHus: 6€30MacHOCTH OCYIIECTBICHUS JOMEHHOTO MPO-
1ecca,

- OIpeJeNIeHNs MMOHATHI 10 BBIIJIaBKE Yyr'yHa B JOMEHHOI 1e4Yu, Ha3bIBaeT
XapaKTEpUCTUKHU X0/a JTOMEHHOTI'O MPOIIecca;

- IIUXTOBbIE MaTepPHUalbl JOMEHHOM MJIAaBKH U MIPaBUJIa UX UCIIOJIb30BAHMUS;
- OTIpE/ICTICHUSI PUCKOB M Mep M0 00eCieueHHI0 0€30MacHOCTH MPOLIECCOB:
JBUKEHHE IIMXTOBBIX MaTepUAJIOB MIPU 3arpy3Ke B IeuUb, TOPEHHE TOILINBA
y hypM 1OMEHHO#1 1euH, Terna000MeH B JOMEHHOH Me4H, TBH)KEHUE MaTe-
pHAJIOB B JOMEHHOM I€4H, TBUKEHUE ra30B B JOMEHHOMN ME€4YH, BOCCTAHOB-
JeHre 1 popMHUpOBaHUE YYT'YHA, TUIABJICHHUE U IITAKOOOpa30BaHUeE.

YMmeTs

- BBIIICJIATh HAHOOJIee 3HAYMMBbIC COCTABJISIONIUE PUCKOB U Mep 10 Oe3orac-
HOCTH B TEXHOJIOTUH JIOMEHHOT'O IpoIiecca,;

- 00cyknaTh crocoobl 3(h(HEeKTUBHOTO pelIeHHs 3a7a4d Mo OLEHKE PUCKOB
MIPU MTOBBIIICHUH TIPOU3BOAUTEIHHOCTH JJOMEHHOH TIeUd, CHUKCHUU YICIb-
HOTO pacxojia KOKCa, YIYUIICHUU Ka4ecTBa YyryHa, 00eCIICUeHUH JUTUTEITb-
HOM CITy»OBI TIeUH;

- pacrnio3HaBaTh 3QGEKTUBHOE pelieHHe OT HeAPPEKTHBHOTO MPH OLICHKE
PUCKOB M3MEHEHHS TEXHOJIOTHH JOMEHHOM IJIaBKH,

- OOBSICHATD (BBISBJIATH M CTPOUTH) TUITMYHBIC MOJCIH 3314, OTHOCSIIUXCS
K TEOPHH, TEXHOJOTHH M aBTOMATHU3alMU JOMEHHOTO IIpoIecca, ¢ y4EToM
PHCKOB U Mep JUIsl oOecrieueH s 0€301MacHOCTH;

- IPUMEHSTH 3HAHHUA 110 TEOPHH, TEXHOJOTMH W aBTOMATHU3alMU JIOMEH-
HOTO IpoIiecca C OLEHKONW PUCKOB U Mep JUIs obecrieueHust 0e30IacHOCTH B
poheCCHOHATTFHOM JeSITeTbHOCTH; HCIIOIB30BATh UX HA MEXKAUCIUTUINHAP-
HOM YpOBHE;

- npuoOpeTaTh 3HaHMsI B 00JIACTH PUCKOB U OIPENEICHUIO Mep AJis obecrie-
YyeHus1 6e30MaCHOCTH IIPU OCYILIECTBICHUH JOMEHHOI'O MpoLIecca;

- KOPPEKTHO BBIPAXKaTh M apTYMEHTHPOBAHO OOOCHOBBIBATH TIOJIOKEHHUS IO
OLIEHKE PUCKOB U ONpPEEICHUI0 Mep AJIs oOecredeHus: 6e30MacHOCTH U
M3JIOKEHUN TEOPUH, TEXHOJIOTUM W aBTOMATH3AIUN JIOMEHHOTO IPO-
1ecca.

Bnanets

- IPAaKTUYECKUMHU HAaBBIKAMH OLICHKU PUCKOB U OIPEIEICHUIO MEp HJIs
obecrieyeHrs: 6e30MaCHOCTH COBMECTHO C MOJIOKEHUSIMU TEOPUH, TEXHOJIO-
FMU M aBTOMATH3alMU JOMEHHOIO IPOIEcca Ha IPYTrUX AUCHUIUIMHAX, HA
3aHATUAX B ayIUTOPUH U HA NIPAKTHUKE;

- croco0amu IEMOHCTPAIlMU YMEHUS aHAIU3UPOBATh CUTYAIHIO IO OLICHKU
PHUCKOB U OIPEEIICHUIO Mep 0€30MMacHOCTH IPHU U3MEHEHUH TeXHOJIOTHYe-
CKHX ITapaMeTPOB JOMEHHOH IUIABKH;

- METOJaMHU OIPEIEICHUS YIEIbHOIO PacXoa KOKCa U IPOU3BOAUTEIIBHO-
CTH JIOMEHHOM TeUr IPU U3MEHEHUHU YCIIOBHM pabOThI C OLIEHKOW PUCKOB U
oIpeieTIeHueM Mep Ul oOecrieueHus 6e301acHOCTH;

- HaBBIKaMHU U METOJMKaMHU 00O0OIIEHHS pe3yJIbTaTOB PELIeHHS], IKCIIEPH-
MEHTAJILHOM J1eATEIbHOCTH B 00JIACTH TEXHOJIOTMU JOMEHHOMH IJIaBKH C
OLIEHKOM PHCKOB U OIPEeICHUEM Mep s oOecrieueHus: 6€301acHOCTH;

- cnoco0amMy OIIEHMBAHUS 3HAYUMOCTH M TPAKTUYECKON MPUTOAHOCTH TO-
JIy4EHHBIX PE3YyNbTATOB IIPU MOAEIMPOBAHUH JOMEHHOIO IIpoLecca ¢
OLIEHKOM PHCKOB M ONpeJIeICHHEeM Mep sl obecrieueHus: 6e301acHOCTH;,




CTpyKTypHBII
JJIEMEHT
KOMITIETCHIINH

[TnanupyemMble pe3ynbTaThl 00yUCHHS

- BO3MOXXHOCTBIO MEXAMCLHUILIMHAPHOTO IPUMEHEHUS TEOPUH, TEXHOJIO-
IMU M aBTOMATHU3alMU JOMEHHOIO IIPOLECCca C OLEHKOW PUCKOB U OIIpe-
JieJICHUEM Mep /171 obecrieueHus: 6€301acHOCTH,;

- OCHOBHBIMHU METOJIaMH UCCJIE0BAaHUS B 00J1aCTH TEOPUH, TEXHOJIOTUU U
aBTOMATHU3allMM JOMEHHOIO Mpoliecca, IPAKTUYECKUMHA YMEHHUAMHU U
HAaBBIKAMH MX HUCIIOJIb30BAaHUS C OLIEHKOW PUCKOB U OIIPENEICHUEM Mep IS
oOecrieueHnss OE€30aCHOCTH,

- OCHOBHBIMHU METOJIaMH PEILEHU 3a/1a4 B 00J1aCTH TEOPUH, TEXHOJIOTUH U
aBTOMATHU3alMM JOMEHHOIO IIPOLIECCa C OLEHKON PUCKOB U ONPEACICHUEM
Mep AJist oOecriedeHus: 6e30MacHOCTH;

- Ipo(eCCUOHAIILHBIM SI3bIKOM TEOPUH, TEXHOJIOTUH U aBTOMAaTHU3aLUU
JIOMEHHOTO MPOIIECCa, OLIEHKE PUCKOB U OINPEAEICHUIO Mep Ui obecrieye-
Hus 0e30MacHoCTH,;

- cnoco0amMy COBEPIICHCTBOBAHUS IPOPECCHOHATIBHBIX 3HAHUH U YMEHHHA
IIyTeM MCII0JIb30BaHMsI BO3MOXKHOCTEH HH(OPMALIMOHHOM cpelibl 110
HalnpasJIeHUI0 MeTtayprus.




4 CTpyKTypa U co/iepKaHHue QU CUUILIUHBI
OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 7 3a4€THBIX €IUHMII 252 aKkaJl. 4acoB, B TOM YHUCIIC!

- KoHTakTHas padora — 30,5 akaj. 4yacoB:
- ayauTopHas — 26 akaJl. 4acos;
- BHeayiuTopHas — 4,5 akaji. 4acos;

- camocTosTenpHas pabora — 212,8 akan. yacos;
- MOATOTOBKA K 3K3aMeHy — 8,7 akaj. daca

[IpenycmarpuBaeTcs BBIOJIHEHHE KYPCOBOM pabOTHI

KOHTaKTHas pabota

AynuTtopHas

(B akaj. Jyacax)

dopMa TEeKyIEro KOHTPOJIA
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. ITK-10 -
1. [lluxTOBBIE MaTepUAIBI JOMEHHON [ToaroroBka K BHITOJTHEHUIO N
) . BxonHolt koHTpOJb (TECTU- |  3YB;
TJIaBKH. CBIPbEBBIE, TPOMBIBOUHBIE, (op-| 4 | 1 1 1 24 | mabopaTopHOil pabOTHI, TOATO- oBaHHE) K-13
MUPYIOIIHE TapHUCAXK, QIIIOCHI, KOKC. TOBKA K TECTUPOBAHUIO P 3y
ITonroroBka K TECTUPOBAHUIO
U K peIleHUIO 3a]1a4 . | IIK-10 —
2. JIBUKEHHE MIMXTOBBIX MaTepPHUaIOB Y o P 5 . 3amuTa 1abopaTopHO _
TIpH 3arpy3Ke B IeYb KOHYCHBIM U OECKO-| 4 | 1 1 24 (opmutenue naboparopHoii pabotsi Nel 3YB,
HYCHBIM 3arpy304HBIMH YCTPOHCTBAMHU. 0,51 paboTs TK-13 -
[TonroToBka k ceMUHApY 3yB
3. I'openue Tomamnsa M JIOMEHHOM .
P y bypm 1 Odopmienne 1abopaTopHOit ITK-10 —
neun. Peakumu ropeHus yriepoja Kokca,
1/ paboThL. KonTpomabnas pabora 3YB;
BJ[yBa€MOTI'0 IIbUIEYTOJIbHOTO ToriBa, | 4 | 1 1 24
0,51 IloaroroBka K TECTUPOBAHUIO IK-13 —
YTJIEBOJIOPOAOB ra3000pa3HOTO U JKHUI-
Y pEeNICHUIO 3a1a4 3yB
KOT'O TOILJIBA.




AynutopHas
KOHTaKTHas pabota
(B akaj. yacax)

@dopMa TEeKyIIEro KOHTPOJIA
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Odopmrenne nabopatopHoit
4. TeniooOMeH B JoMeHHOM neun. Ten- paboThL. Pewmenne 3amau I1K-10 -
noBble OanaHchl. XapakTep U3MEHEHHS 4|1 1 1 24 [ToaroroBka K BBICTYIJICHUIO | 3amuTa 1a00paTopHOit 3YB;
TEMIIEPATYP HO BBICOTE U CEYECHUIO J10- Ha CEMHUHapE, TECTUPOBAHUIO, PaGoter Ne 2 IK-13 —
MEHHOM Meywu. pEILIeHUIO 3a/1a4 3yB
5. JIBM>keHHe MaTepuasIoB B TJOMEHHON .
A p A . Odopmrenne nabopatopHoit
neun. OcBoboxkIeHNnEe 00BbEMa U Jeil-
paboTBhL. I1K-10 -
CTBHC BCPTHRAILIOTO AQBICHITT IHHXTHL BrimonHenue 1omarisero 3a Pemenue 3amau 3YB;
Kak ()aKTOpOB, OOCCIIEUnBaAIONUX BO3- | 4 1 [1/0,51| 1/21 24 aHus HKylé
MO>KHOCTh HETIPEPHIBHOTO OMyCKAHUSI '
< [ToaroroBka K perieHuo 3a- 3yB
[IMXTHI B JOMCHHOH MEYW TIPH TIEPHOIH- 1
YECKOM BBINTYCKE MPOJIYKTOB IJIABKH. ]
6. JIBr>kKeHHE Ta30B B IOMCHHOH TICUH. .
A Odopmiienne nabopaTopHOn ITK-10 —
[Totepu Hamopa ra3a, CONPOTUBICHHE
N paboTHI. KypcoBas pabora 3YB;
[IMXTHI IBMKEHMIO Ta3a, MoabEMHAs 4 1 1 1/21 24
[ToaroroBka K TECTUPOBAHUIO I1K-13 -
CHJIa Ta30BOT0 MOTOKA IO BBICOTE U Ceue-
. U K PELISHUIO 3a]1ay. 3yB
HUIO JOMCHHOM ITeU.
7. Ilpouiecchl BOCCTAaHOBJICHUS B JIOMEH- Odopmienne nabopatopHoit
HOM neun u popmupoBaHus yyryHa. Pe- paboThL. I1K-10 —
AKIMH BOCCTAHOBIICHNS JKeNe3a M3 OKCH- | 4 | 4 | /057 1 24 [ToaroroBka k TecTUpoOBaHUIO |  3amuTa 1a00pPaTOPHON 3YB;
JIOB U UX pacIpeaeIeHre 1Mo BbICOTE J10- ’ U K PEIICHUIO 3a]1a4. paboThr Ne3 [IK-13 -
MeHHoI reun. [Ipsmoe u KoCBEHHOE BOC- BrimonHenue nomaiiHero 3yB
CTaHOBJICHHUE, ONITHMAJILHOE Pa3BUTHE 3a/laHusl.
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Odopmrenne nabopatopHoit
8. IlnaBnenue u nUIakooOpa3oOBaHKE B paboThL. Pemmere 3a1ad I1K-10 -
JOMEHHOU Tieun. DYHKINY 1UT1aKa B J0- [ToxroToBka K 3amuTe pe3yiib- 3YB;
. . 3amuTa pe3ysnbTaToB
MEHHOM neun. Xox riasnenus v nmuiako-| 4 [ 05| 0,5 1,5 24 TaTOB KYpPCOBOW PabOTHI. CVDCOBOI DAGOTEL [IK-13 -
o0pa30BaHMsI 110 BBICOTE M CCYCHHIO BrIinonHeHue qoMarsero 3a- M P 3yB
[IEeYH. IaHUs.
Odopmienne 1adbopaTopHBIX ITK-10 —
Pemenue 3amau
9. OcHOBHBIE TEXHUKO-D)KOHOMHUYECKHUE paboT. 3aMHTa Pe3yILTATOB K 3YB;
[oKasarejii JOMEHHOH IUIaBKH U CIIO- 4 105| 05 15 20,8 |IloaroroBka K 3amuTe pe3yib- cosoﬁy AGOTLL YP~ | mk-13 -
COOBI UX YITYYIIICHUS. TaTOB KypCOBOM pabOTHI U K p 3yB
PEIICHUO 3a/1a4.
IK-10 -
9K3aMeH/KypcoBasi pa- 3VB;
8 | 8/2M | 10/4M | 212,8 yp P Yo
HToro mo gucuuninHe oora nK-13 -
3yB
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5 Obpa3oBaTesbHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jlnst peainzaluyl MpeyCMOTPEHHBIX BUAOB Y4eOHOW pabOThl B KaueCTBE 00pa3oBaTeib-
HBIX TEXHOJIOTUH B IIPETOIaBAHUN JUCHUILTUHBI « Teopus, TEXHOIOT sl U aBTOMATHU3AIIHs IOMEH-
HOTO TPOIIECCay MCIOIB3YIOTCS TPAAULMOHHAS U WH(POPMAIIMOHHO-KOMMYHHUKAITMOHHAS TEXHO-
JIOTHUH.

Jlekuuu 1 NpakTUYeCKUe 3aHATHS MPOXOIAT KaK B TPAAULIMOHHON (opme, Tak u B hopme
3aHATUN C BU3yaJIM3alUi MyTEM UCIOIB30BaHUS IPE3CHTALIUN.

JIeKIIMOHHBIN MaTepHaj 3aKperuisieTcst B X0e JJabopaTOpHBIX pabOT U MPAKTUYECKHUX 3a-
HSTUH, Ha KOTOPBIX BBIMOJHIIOTCS TPYIIOBbIE WIM UHIUBUIYAIbHBIC 3aJJaHHs 110 IPOHACHHOMN
teme. [Ipu mpoBegeHnn 1a00PaTOPHBIX 3aHATHI HCIIOJIB3YETCS METOJl KOHTEKCTHOTO 00yueHHUs,
KOTOPBIiA MO3BOJISIET YCBOUTH MaTepUall MyTeM BBISIBICHUS CBSI3€H MEX]y KOHKPETHBIM 3HaHUEM
U €r0 PUMEHEHUEM.

N3yvaemblii MaTepuall ycBauBaeTCsl B XOJ€ CEMUHAPOB, MPAKTUYECKUX 3aHITHIA, JTEeMOH-
CTpUpPOBaHMS HA PU3MYECKUX U MATEMATHUECKUX MOJEIISX, BBITOTHEHNUS KypCOBOM pabOTHI U J10-
MAIIHHUX 33JJaHUil, OTBETOB Ha TECTOBbIE BOMPOCHI. BHISBISAIOTCS CBA3M MEKIYy KOHKPETHBIM 3Ha-
HUEM U €r0 IPUMEHEHHUEM.

[Ipu mpoBeeHUU MPAKTUYECKUX 3aHATUN HCIIONB3YeTCsl Keic-MeTo] — 00y4YeHne B KOH-
TEKCTE MOJIETUPYEMON CUTYallMH, BOCIPOU3BO/ISIIEH peallbHbIE YCIOBUS pabOThI JOMEHHBIX Iie-
yeii [IAO «MMK»y». O6yyaromuecs 10JKHBI MPOAHATU3UPOBATh CUTYAIIHIO, pPa300paThcs B CYTH
po0JieM, BBIIIOJIHUTE Pacy€Thl, IPEAJIOKUTh BO3MOKHBIE PELICHUS U BbIOpaTh Jydylllee U3 HUX.
Keticbl 6a3upytoTcst Ha peanbHbIX (haKTUUECKUX MOKa3aTeNsIX paboThl JOMEHHBIX Nieueid. Ha mpak-
TUYECKUX 3aHATHUSIX UCIOJIb3YETCSI KOMIBIOTEPHBIE MOJENIN X0/1a MPOIIECCOB B JOMEHHOM €YU U
MO/JIEJIH SIBJIGHUN JOMEHHOTO Mpoliecca.

CamocrosiTenbHast paboTa CTyI€HTOB CTUMYJIUPYET CTYAEHTOB K TBOPUECKON NMpOpaboTKe
TEM B IIPOLIECCEe BHIMOIHEHUS KypCOBOM pabOThl, MHANBUAYAJIbHBIX JOMAILIHUX 3aJaHUM, TOJro-
TOBKH K CEMHUHapaM, TECTUPOBAHUIO U K UTOIOBOM aTTeCTaI1H.

Crenyer MCIIONIB30BaTh KOMIUIEKC MHTEPAKTUBHBIX METOA0B O0YYEHHs, BKIIOYAIOIINN B
ceost:

- YKa3aHue NMpoOJIEMHBIX CUTyalluii B paboTe TOMEHHBIX Ie4ell ¢ MOKa3aTelbHbIM pelle-
HUEM NpoOJIeMBbI IIpenoaaBaTesaeM u 0e3 Hero;

- CaMOCTOSITEIbHYIO TOUCKOBYIO JIEITEBHOCTh B PELIEHUU MTPOOIEM IO OCYIECTBICHUIO
JIOMEHHOT'O TIpOIIecca, HAIIPABIIIEMYIO IPEIOIaBaTENEM;

Peanunzanus ”HHOBAIIMOHHBIX METOAOB 00yUEHHsI BOZMOKHA C MCIIOJIb30BaHUEM CIIEAYIO-
[IMX TPUEMOB:

- PacKphITHE NPENOIaBaTENEM IPUYMH U XapaKTepa HeyAad, BCTPEUAIOUIUNXCsl IIPU pellie-
HUH IPOOJIeM OCYIIECTBIICHHS U KOPPEKTHPOBKU JomeHHoro mporecca ([TK-10), omneHke pruckoB
U OTIpE/ICTICHNU Mep 1Mo o0ecreuyeHnIo Oe30MaCHOCTH MPH BBIIJIaBKE YyryHa B JOMEHHBIX Ieuax
(TTIK-13);

- IGMOHCTpALIUS Pa3HBIX MOJIX00B K PEIICHUIO TPOOIEMbI CHUKEHHUS YAETBHOIO pacxo/ia
KOKCa U TIOBBIIICHUS TPOU3BOIUTEILHOCTH JOMEHHBIX NEYeH;

- aHaJIM3 MOJIyUYEHHBIX PE3YJIbTATOB U OTHICKAHUE TPAHUL] IPUMEHUMOCTH HOBBIX HalpaB-
JICHUH yIy4qIIeHUus paboThl JOMEHHBIX TIEUECH.

[Tpu npoBeneHNH 3aKIIOUYUTEILHOTO KOHTPOJISI HEOOXOIUMO BBISIBUTH CTENEHb MPABUIIb-
HOCTHU, 00beMa, TITyOMHBI 3HAHUN, YMEHUH, BIaIeHUH, MMOTYYEHHBIX TPU U3yYEHUH TUCLUUTUIMHBI
Hapsily C BBISIBJIEHUEM CTEIIEHU CAMOCTOSTEIbHOCTH B X IPUMEHEHUH.
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6 YueOHO-MeTOIMYeCKOEe 00ecleyeHrne CAaMOCTOSITeIbHOI padoThl CTYA€HTOB

[To muctumnuae «Teopus, TEXHOIOTUS W aBTOMATH3aIMsl JOMEHHOTO IMpOIeccay Mpeay-
CMOTpEHA ayJIUTOPHAs U BHEAYJAUTOPHAS CAMOCTOSITeNIbHAs paboTa 00yJaroIIuXCsl.

AyIuTOpHas caMOCTOSITeTIbHAs paboTa CTYACHTOB IPEAINOAaraeT BHIIOJIHEHUE U 3alUTy
71a00paTOPHBIX pabOT, TECTUPOBAaHHUE, yIacTUE B CEMHHAPE, PEIICHUE 3a/1a4 U paboTy Ha Gu3uye-
CKUX MOJIEJISAX, TECTHPOBAHUE.

KypcoBast paboTa BBIMOJHAETCS 00YYaIONMMCS CaMOCTOSITEJIbHO B COOTBETCTBUU C 3aj1a-
HHUEM, BBIAHHBIM TIpernoaaBaresneM. VICXoaHble JaHHbIE U METOIUYECKHUE YKa3aHUs MPEJCTaB-
JeHbl B 00pa3oBaTellbHOM MopTayie. McxomHble JaHHBIE BKIIOYAIOT (PAKTHYECKYHO TPOHM3BO/I-
CTBEHHYIO HH(OpPMAIIHIO 0 paboTe JOMEHHBIX MeYeH.

[Tpu BHIIOTHEHUU KYPCOBOM paOOTHI 00YYAIOIIHICS TOJIKESH ONPEICIIUTh OCHOBHBIC TEXHO-
JIOTHYECKHUE MapaMeTpbl paboThl TOMEHHOW NeU MPU U3MEHEHUH YCIOBUNA PaOOTHI.

KypcoBast pabota momxkna ObiTh odopmiiena B cootBercTBUu ¢ CMK-O-CMI'TY-42-09
«KypcoBoii ipoekT (paboTa): CTpyKTypa, CoAepKaHue, 00Iue MpaBuiIa BEIMIOTHEHHS U 0)OpM-
JICHUSD.

Ha npakTu4ecKkux 3aHATHAX PelIalOTCs 3a1a4M:

1. Onpenenuth KOMTUIECTBO (pypMeHHOTO ra3a, oopazosasuierocst u3 300 kr yriaepoa Kokca
IIpU TOPEHUH €T0 B AyThe, coaepxanieM 25% kucnopona, npu BiaaxHoctu ero 1,0 %.

2. Onpenenuth coctaB (ypMEHHOTO Taza, 00pa30BaBIICTOCs IPU TOPEHUH YIIIEpoia KOKca
B IyThe, coaeprkaieM 25% kuciaopona, npu BiaxHoctu ero 1,0 %.

3. OnpenenuTh KOMMYeCTBO (ypMEHHOTO ra3a, odpasyronierocs u3 100 M3 mpupoasoro rasa
(8 Bune CH4) npu conepsxkanuu kuciaopoa B ayThe 25% u BnaxHoctu ero 1,0 %.

4. Onpenenutb COCTaB NPOAYKTOB TOPEHUS IPUPOAHOIO ra3a B AyThe, coaepxkaiieM 25%
KHCJIOPO/1a, MpH BiIaXHOCTH ero 1,0 % (MpUMEHUTETHHO K YCIOBUSAM JIOMEHHOM IUIaBKH).

5. Onpenenuth creneHb ucnonb3oBanus CO B goMeHHOU neun. CocTaB KOJIOIMTHUKOBOTO
raza: CO =23%, CO2 =20%, H> = 8 %.

6. OnpenenuTh pacxoa KOKCa Ha BOCCTAHOBJICHHWE KPEMHUS B 1 TOHHE YyryHa IpH cozep-
xanuu ero 0,8%. Conepxanue yriaepoaa B Kokce 85 %.

JlabopaTopHbie padoThI 10 AUCHUILIIHHE:

1. BiusiHue ypoBHS 3aChIIM U Fa30BOT0 MTOTOKA HA YIJIbl OTKOCA MATEpUAIOB B MOJENH KO-
JIOIITHUKA JOMEHHOM TIeUH.

2. I3yueHue BAUSHUS BUJIA IIMXTOBBIX MAaTEPUATIOB JOMEHHOM MJIaBKH U UX pPaclpeieTIeHHUs
10 CEYEHHUIO KOJIOITHUKA Ha Ta30ITPOHUIIAEMOCTb.

3. U3ydyenue BIusSHUS KPYTHOCTU U ()OPMBI MaTEPHAIIOB Ha UX Ta30MPOHUIIAEMOCTb.

IIpumepHBIi TeCT (BXOAHOM KOHTPOJIb):
1. KomnoHeHT rasza, UMeromuil MakCUMalbHYIO0 CKOPOCTh MOJIEKYIIApHON Muddy3un (BapUaHThI
OTBETOB:
a) COy,
6) CO,
B) Ha,
r) N2,
1) H20.
2. Buas! nu¢¢dys3un raza-BOCCTaHOBUTENS B JOMEHHOH ey Tuddy3un:
a) BHewHss (0ObIYHAs),
0) MosexyssipHas (KHY/ICEHOBCKas),
B) aTOMHas,
') aKTUBHpOBaHHasl.
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3. OcHOBHO# MEXaHHU3M BOCCTAaHOBIICHUS JKeJie3a U3 OKCUIOB B JOMEHHOM MeYu:

a) aIcOpOIIMOHHO-KAaTATUTHYECKUM,

0) IMCOIMAMOHHBIMH,

B) MapOOKCH/IHBIH,

T') TUCOLUAIIMOHHO-aICOPOIIMOHHBIN.

4. PesxuM BOCCTaHOBIJICHHMSI JKeJe3a U3 OKCHJIOB 10 JIMMUTUPYIOLIEH cTauu sBisieTcs (BapuaHThl
OTBETOB:

a) mu¢gGy3uOHHBIM,

0) KHHETUYECKUM,;

B) KHHETUYECKHUM IPU HU3KUX TeMIIepaTypax,

r) 11 Py3nOHHBIM ITPHU BBICOKUX TEMIIEPATYpax;

1) nu¢dy3nOHHBIM IIPU HU3KUX TEMIIEpaTypax,

€) KHHETHYECKHUM ITPH BBICOKUX TEMIIEPATYpax.

5. BausiHue MoBBIIICHUS COJIEPKaHuUs Kelle3a B ITMXTE Ha YACNIbHBIN pacXo/ KOKca B YCIOBUSAX
JOMEHHOH ey U Gy3un:

a) YBEJIMUMBAETCS C POCTOM COJIEPKaHUS jKelie3a B IMXTE 10 JOCTHKEHHUS PEIebHO AOMYCTH-
MOTO €T0 YPOBHS, a 3aTeM YMEHBIIIACTCS;

0) yMeHbIlIaeTcs,

B) OCTA€TCsl MPUMEPHO TTOCTOSIHHOM;

T') YBEJIMYUBACTCS.

6. XUMUYECKHI 3JICMCHT WJIM COSIMHECHUE, BOCCTAHOBIICHHUE KOTOPBHIM TPeOyeT HAaMMEHBIIIETO
KoJIMuecTBa Tera auddysun:

a) BOJIOPOJT,

6) monookcu yriepoaa (CO);

B) yIJIEpOI.

7. B 1OMeHHOi#1 euu mo X0y ABM)KEHHUS ra3a MepBbIM BOCCTAHOBIISETCA OKCUA AU y3un:

a) Fex0g;

0) FeO;

B) Fe30a.

8. Koo dumment nepexona ¢pocdopa B MeTa1 IPH BBHIIIJIABKE MEPEIEITHHOIO YyT'yHA!

a) 0,02 - 0,08;

6)0,2-0,8;

B) 0,5-0,7;

r) okouio 1).

9. Bun okcuya MgO 1o BIMSIHHIO Ha CBOMCTBA IIUTAKa!

a) HeUTpabHBIH;

0) am(poTepHBIii;

B) KUCJIBIH,

T') OCHOBHOM.

IIpumep 3a1annst K KypcoBoi padore
MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
denepanbHOE roCcy1apCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEXKICHUE
BhICIIET0 00pa30BaHUs
«MarHuTOropckmii rocy1apCTBEHHbIN TeXHUYeCcKui yHuBepcuteT um. I'.1. HocoBa»

Kadenpa Metamnypruu 1 XUMHUYECKUX TEXHOJIOTHIA

SAJAHUE

Ha BBITIOJHEHUE KYPCOBOM PabOTHI MO JUCHUTUINHE
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«Teopusi, TEXHOJIOTUS U aBTOMATU3AIUsl JOMEHHOTO MPOLECCa»
Ha TeMy «OrnpeqieleHre TEXHUYECKUX MOoKa3aTelel JOMEHHOMW IJIaBKU MPU U3MEHEHUHN YCIIOBUM
paboTh»
CTYICHTY

BbInomHUTE pacyeT TeXHUYECKUX MOKa3aTeNel s CIeAYIOIUX YCIOBU:
1. Bug uyryna no 3aka3y: npeneibHoi Mapku I11, rpynmsl I, kinacca b, kareropun 2.
2. laHbl: XUMUYECKUN COCTaB KeJIe30PYTHOM YacTH MIUXTHI, (piroca u 301161 kokca Coniepikanue
Menkoi (pakuuu (M), BraxHOCTh (W).
3. CoctaB pyAHO# YacTu MHUXTHI, %: armomepar 58,6
okaTelmu 32,7
pyzna 8,7

4. Pacxon 100aBOK, KT/T 4yT'yHa: MAarHUTHBIA IPOAYKT 8
XUMHUYECKHI COCTaB KOMITOHEHTOB IINUXTHI

HanmenoBanue Maccosas goasa %
Mateprania W | m | Fe | FeO [Fe,0s | SiO, |Al,03| CaO | MgO MnO| S | P.0s | mvn
Armomepar - 75 |56,711111|687]| 6,4 | 1,78 | 8,6 | 1,92 0,26 0,048 0,06 -
OKaTbllIx - 30 | 635 27 [891]51 1043 ] 14 1094 0,18 0,036 0,03 -
Pyna 40 (105 (517 6,2 | 670 7,9 1,9 3,2 |0,21 2,2 0,14 (0,059 -
MarHuTHBI# Tpo- 51 |66,1|114| 79 | 6,7 | 1,69 | 95 | 4,46 1,76 0,053] 0,26 -
IYKT
W3BeCTHIK 301 311 02 - 0,26 1 0,73 ] 0,27 | 54,9 |1 0,46 0,014 10,02210,015] 43,2
3o1a KoKca - - 6,3 - 90 (531238 4,6 1,8 0,08 0,79 1 052 | —

5. Ilokazarenu kauecTBa KOKca
6. CocTaB npupoHOTo ra3a
7. ITapameTpsl 1yThs
8. M30bITOUHOE JaBlieHHE ra3a Ha KOJOITHUKE
9. IIpoctoun
10. Tuxwuii xoxn
11. Beimosinenue rpaduka BBITYCKOB YyTyHa

Coneprxanue paboThl
- OIICHKA BO3MOKHOCTH BBIIUIaBKA YyT'yHa, YIOBJIETBOPSABIIETO  TPeOOBaHUSAM MOTPEOUTENS;
- OTIpe/ieNieHne YAEIbHOI0 pacxoa KOKca U JOMEHHOM Me4H M0 U3BECTHBIM 0a30BbIM 3HAYEHUSAM
U UX U3MEHEHUSM I0J1 AeMCTBUEM BHEIPSIEMBIX MEPOTIPUSATHUNH;
- ONPEJEIIEHNE UHTEHCUBHOCTH 10 JYTBIO U €T0 JaBJIEHUS, UCXOs U3 Fa30AMHAMUYECKUX YCIIO-
BUI palbOTHI Meun;
- pacyeT CTeNeHu NPsIMOro BOCCTAHOBJIEHUs o OanaHcy yrieposa (0e3 npeaBapuTeabHOro 3aa-
Hus e€);
- pacueTHOE ONPEEIIEHNE TEMIIEPATYPhl KOJIOUITHUKOBOIO rasa, TEMIEpaTyphl ra3a B 30HE 3a-
MEJIEHHOTO TEIJI000MEHa, OTeph TeIJia IIyTeM COBMECTHOTO PEIIeHHs YpaBHEHUN 00LIEro U
30HAJIBHBIX TEIUIOBBIX 0aJIaHCOB;
- COCTaBJIEHUE TEIUIOBBIX 0aJaHCOB MO (PAKTUUYECKOMY X0y OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
IPOIIECCOB, yUeT B OalaHCax pacIIMpEeHus ra3a Ipu CHUKEHUH €T0 JIaBICHUS.
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7 OueHoYHbIE CPeCTBA /IJIsl IPOBeeHUs POMEKYTOYHOM aTTeCTAMU
a) [lnannpyemble pe3y/abTaThbl 00y4eHHsI H OIIEHOYHbIE CPeICTBA /I IPOBeAeHHUs MPOMEKYTOYHON aTTeCTAlNM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

IT1K-10 - cnocoGHOCTH 0CylIECTBIAATH H KOPPEKTHPOBATH

TEXHOJOTHYECCKUE NMPOUECCHI B MECTAJJIYPIUA 1 MaTepnaﬂooﬁpaGOTRe

3HaTh

- OCHOBHBIE OTIPE/ICIICHUS U TIOHSTHS, UC-
M0JIb3yeMBbI€ MTPHU OCYIIECTBICHUH U KOP-
PEKTHPOBKE TEXHOJIOTHU M aBTOMAaTH3a-
MU JIOMEHHOT'O Mpolecca;

- OCHOBHBIE METO/IbI UCCJICIOBAHUM, HC-
MOJIb3yEeMBIX TIPU OCYIIECTBICHUU U KOP-
PEKTHPOBKE TEXHOJIOTHU M aBTOMAaTH3a-
LMK JIOMEHHOTO MPOoLecca;

- OIIpe/ICJICHUs] TIOHSTHU 110 BHITUIABKE Uy-
r'yHa B JIOMEHHOM Ie4H, Ha3bIBAET XapaK-
TEPUCTUKH X0J1a JOMEHHOTO MPoIIecca,

- IIUMXTOBBIE MaTepHalbl JIOMEHHOU
MJIAaBKH, OCHOBHBIE TEXHUKO-DKOHOMHUYE-
CKHe€ MOKa3aTeIN JIOMEHHOM TUIaBKU U CIO-
coOBbI MX yJy4IlIeHUsI; OOIIMe MpaBUiIa Io-
CTPOEHHUSI aITOPUTMOB ABTOMATHU3UPOBAH-
HOTO YIpaBJ€HUs JOMEHHBIM IPOIIECCOM;
- OIpeAENIeHUs] POLECCOB: JBUKEHUE
IIUXTOBBIX MAaTEPHAJIOB IIPH 3arpy3Ke B
MeYb, TOpEHHe TOTUIMBA Y PypM TOMEHHON
MeYH, TETUIOOOMEH B JIOMEHHOM TI€YH, JIBH-
KE€HUE MaTEepPHaJIOB B IOMEHHOH MeuH,
JBIKEHUE Ta30B B IOMEHHOM TIE€4H, BOC-
CTaHOBIIEHUE U (DOPMHUPOBAHKE YYTyHA,
IUIaBJIEHUE U IIJITAKOOOpa30BaHuUe.

TeopeTnueckne BONPOCHI K IK3aMEHY:

1.OcHoBHBIE NTOKA3aTeNIM XUMHUUECKOT0 COCTaBa JKeJIe30PYAHbIX MaTepHUaIOB JOMEHHOM
IIJIaBKU.

2. OCHOBHBIE IYTH CHH)KEHUS YAEIBHOI'O pacxo/a KOKca IPH BHIIUIABKE UyTyHA.

3. Bunpl MarepuanoB, HCTIOIb3YEMbIX JUISl “TIPOMBIBKM’ TOMEHHOM Ieun U (OpMUpPOBa-
HUS FapHUCa)ka Ha (PyTepoBKe.

4. OcHOBHBIE ITOKA3aTEIH TEIJIOBOM pabOThI JTOMEHHOMN IEUH.

5. du3uKo-MexXaHUYECKHE CBOMCTBA MaTE€PUAJIOB, CIIOJIb3YEMbIX B JOMEHHOH IJIaBKe

6. lI3MeHeHne cTeneHn BOCCTAaHOBIICHHS XKelle3a OT (ypM 10 KOJIOIITHUKA.

7. Iloka3aTenu KauecTBa KOKCa.

8. BausiHue OCHOBHOCTH IIIJJaKa Ha €ro CBOMCTBA

9. Ilokazarenn CSR u CRI 1 ux BiusiHue Ha pabOTy JOMEHHOI €Y B COBPEMEHHBIX
YCIOBUSIX.

10. IToBenenue cepsl O BHICOTE JOMEHHOM MEUH.

11. Tloka3zarenu, XapakTepu3yIOLI1e COBPEMEHHbIE TPEOOBAHUS K KAUECTBY JKEJI€30Py/I-
HOTO CBIPbSL.

12. Peakuuu nepexo/ia cepbl B IUIAK NP BBIIJIABKE YYT'yHa B JOMEHHOW MEYH.

13. ®opmupoBaHue €105 LIMXTHI HA KOJIOUIHUKE TOMEHHON MEYH.

14. IIpon3BOACTBO HIJIAKOBOM MEM3BI.

15. Marpuna 3arpy3ku MaTeprasioB JOTKOBBIM 3aIpPy30UHbIM YCTPONCTBOM.

16. IToka3zaTenu, XapakTepU3yIOLIUE TEMIIEPATYPy IUIABJICHHUS [IJIAKA.

17. KonTposs pacnipeneneHuss MaTepHaioB O OKPY>KHOCTH M CEYEHHIO JTOMEHHOM TeuH.

18. [1naBneHue u NIaKOOOpa30BaHUE TIO BHICOTE JOMEHHOM €Y.

19. Ynpasnenue pacupeielIeHUEM MaTEPUAIIOB 110 CEYEHUIO JIOMEHHON ME€YH C IBYXKO-

HYCHBIM 3aCBIITHBIM allllapaTOM.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

20. Pacrnipenenenue peakiiuii BOCCTAHOBIICHUSI OKCHJIOB JKeJie3a U IPUMECei 4yryHa 1o
BBICOTE IOMEHHOW MEYH.

21. BnusiHue cKOpOCTH ra3a Ha MOTEpU HaIopa ero MpHu IBUXKEHUH Yepe3 CIIOH ChITydero
Marepuaa.

22. TepmoauHamMHKa BOCCTAaHOBIJIEHHUS jKeJe3a MOHOOKCHJIOM yriepona. Juarpamma
npeneabHol creneHu ucrosb3oBanus CO.

23. BiusHue pacupeeseHus KeIe30pyAHOTO ChIpbs M KOKCa M0 paAnycCy Medd Ha To-
TEpU Haropa rasa.

24. Oco0eHHOCTH TEXHOJIOTHH JOMEHHOH MIJIaBKH MPU paboTe Ha ChIPHE, UMEIOIEM T10-
BbIIIICHHOM cojiepkanue Ti0x.

25. BausiHue cMenImBaHus jKeIe30pyAHOTO ChIPhs U KOKCa Ha MOTepU Haropa rasa.

26. TepmonuHaMuKa BOCCTaHOBJIEHMSI BOAOPOJOM. JlMarpaMma mpelenbHONW CTENEeHU
WCIOJIb30BaHUs BOAOPOIA.

277. BausiHue OTceBa MEJIOYU U3 KEJIE30PYJHOrO ChIpbs Ha IOTEPH HAIlOpa rasa.

28. MexaHn3M BOCCTaHOBIIEHUS JKEJIE3a U3 OKCUIOB.

29. BausHue conepkaHusl Kene3a B ChIpbe Ha CKOPOCTh BOCCTAHOBJICHUSI.

30. MexaHu3M NOCTYIIEHUSI KOKCA B 30HY TOPEHUS.

31. BnusiHMe KpyIHOCTH arjoMepara U OKaTbhIIIed Ha CKOPOCTh BOCCTAHOBIICHUSI.

32. Onpeaensronye mo ra3oAHHaMUKe 30HbI JOMEHHOU MY H.

33. BausHue pacxojia raza-BOCCTAaHOBHUTENS Ha CKOPOCTb BOCCTAHOBJIEHUS XKelle3a U3
OKCH/JIOB.

34. Buspl 30HANIBHBIX TEIIOBBIX OATAHCOB U UX XapaKTEPUCTHKA.

35. BiusiHue TemnepaTypbl Ha CKOPOCTh BOCCTAHOBJIEHUS! B KWHETHUECKOM U Tuddy3u-
OHHOM peXuMax MPOTEKaHus IpoLecca.

36. Buzpl o0mIMX TEMIOBBIX OATAHCOB U UX XapaKTEPUCTHKA.

37. Buas! TOINIMBHEIX JO0OABOK.

38. XapakTep ABUKEHUS MATEPHAJIOB MO BHICOTE M CEYEHUIO TOMEHHOM MeYn

39. BrnusiHue BUJa OKCUA U CIIOCO0a MOATOTOBKH ChIPhsi HA CKOPOCTh BOCCTAHOBIICHUS
xKelesa.
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JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

40. Buap! nuddy3un ra3oB B YCIOBUAX JOMEHHOMU TIJIABKH.

41. CymiHocTh pacuéra yIelbHOTO pacxo/1a KOKca Mo TeTIOBOMY OallaHCy HUKHEH 30HbBI
JTOMEHHOH IIEYH.

42. Bausuue conepxxkanuii MgO u Al2O3 Ha cBoiicTBa 1I1aKa.

43. IlpeumyiiecTBa U HEAOCTATKU MPSMOTO U KOCBEHHOI'O BOCCTAHOBJICHHMS XKelle3a U3
OKCH/JIOB.

44. Oco0eHHOCTH BBIIUIABKH BaHA/IMEBOr0 YyT'yHa.

45. Peakiuu ropeHus B IOMEHHOM TEYH.

46. Ilotepn Hamopa rasza, KO3(pQHUIMEHT COMPOTHBICHUSA HIMXTHl U JUHAMHYECKUN
HAIop rasa no BbICOTE JIOMEHHOM NEYH.

47. TemmepaTypbl U TEIIOEMKOCTH MOTOKOB IIMXTHI U ra3a Mo BBICOTE M CEYCHHIO JI0-
MEHHOM NeYHu.

48. TlokazaTenu, xapakTepH3yIllie TOPeHHe TOIIMBA y GypM TOMEHHOH Meuu.

YMmers

- BBIJICJIATH HanOOJIee 3HAYUMBbIE COCTABIIS-
IOLI1E TEOPUH, TEXHOJIOTUU U aBTOMAaTH-
3allud JOMEHHOTO Mpolecca,;

- o0cyxnaTh crnocoObl 3(pPEeKTUBHOTO pe-
IICHUS 3a/1a4 TI0 TTOBBIIICHUIO TIPOU3BOIH-
TEIBHOCTU JOMEHHOM IMe4d, CHUKEHHUIO
YAEIBHOIO pacxojia KOKca, YIy4IIeHHIO
KayecTBa YyryHa, 0OECIIEYEHUIO JIUTENb-
HOU CITYXOBbI TIeUH,

- pacrnio3HaBaTh 3((EKTUBHOE PELICHHE OT
Hed(DPEKTUBHOTO TP M3MEHEHUU TEXHO-
JIOTHH JOMEHHOH TIJIaBKH,

- OOBSICHATD (BBISBISATH U CTPOUTH) TUITUY-
HbIe MOJENIM 3ajlay, OTHOCSIIUXCS K TEo-
pUH, TEXHOJOTMH M aBTOMAaTH3aIlMH JO-
MEHHOT0 MPOIIECCa;

Ha npakTu4eckux 3aHSATHAX PeLIAIOTCS 3a4a4M:

1. Onpenenuts cTeneHb NpsMOro BoccTaHoBiIeHus 1o [1aBnoBy M.A. o usBect-
HBIM UCXOJIHBIM JIaHHBIM: PAaCXOJ YIJIepo/ia Ha BOCCTaHOBJIECHNUE kene3a u3 FeO paBen
50 kr, ob1Iee KOJIMYECTBO JKee3a B UyryHe paBHO 945 Kr, B TOM 4ucIie TOCTYIUBIIErO
B METAJJINYECKOM cocTosiHuM 10 Kr.

2. OmnpenenuTh cTeNeHb NpsiMoro BoccraHosneHus 1o [1aBioBy M.A. HMcxonnble
JTaHHbIE: KOJIM4ecTBO obpaszoBasiierocs CO 1o BceM peaklusM BOCCTaHOBIIEHUS CO-
craBnser 120 M%/T uyryHa, B TOM 4HCIie TIO PEaKIMAM BOCCTAHOBIEHMS MpUMeCei uy-
ryna 20 M%/T 4yTyHa; KOIMYECTBO BOCCTAHOBIEHHOTO IO BCEM PEaKIuaM kere3a 940
KI/T 4yTyHa.

3. Io peaknusm npsimoro BocctanoBnenus Fe u3 FeO u Si u3 SiO; oOpaszoBaiioch
115 kr CO/T uyryna. Bcero BoccranoBmiiocs 940 kr xenesa, cogepxanue Si B 4yryHe
0,65 %. OnpenenuTs CTENEHb MPSAMOTO BoccTaHOBICHUS 110 [laBnoBy M.A.

4. OmpenenuTh CTENEeHb MPSIMOro BoccTaHoBiIeHus o IlaBnoBy M.A. o u3Bect-
HBIM UCXOJIHBIM JaHHBIM: KOJIMYECTBO OTHATOTO KHCIOPO/Ia TPH MPSIMOM BOCCTaHOBJIE-
Hun Fe n3 FeO u Si u3 SiO2 - 55 kr Ha | T uyryHa, o011ee KOJIM4eCTBO BOCCTAHOBICHHOTO
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CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

- IPUMEHATH 3HAHUSA 110 TEOPUH, TEXHOJIO-
MM M aBTOMAaTU3allUd JOMEHHOIO Ipo-
necca B IPOQECCHOHAIBHONU JAeATeNbHO-
CTH; MCIIOJb30BaTh UX HA MEXIAMCLHUILIU-
HapHOM YPOBHE;

- mpuoOperaTh 3HaHUS B OOJIACTH JIOMEH-
HOT0 Ipo1iecca;

- KOPPEKTHO BBIpaXXaTb U apryMEHTUPO-
BaHO OOOCHOBBIBATh I0JIOKEHUS. TEOPUH,
TEXHOJIOTUM U aBTOMAaTHU3alH JOMEHHOTO
poruecca.

xese3a 940 kr/t uyryHa, cogepkanue Si B uyryne 0,65 %.

5. Onpenenuth KOIMIeCTBO (PypMEHHOTO Ta3a, oopazoBasmerocs u3 300 kr yrie-
poJla KOKca MpHU TOPEHHUH €ro B AyThe, coaepkaiieM 25% KHUCIopoaa, MPU BIaXXHOCTU
ero 1,0 %.

6. Onpenenuth coctaB (PypMEHHOTO raza, 00pa3oBaBILErocs MPU FOPEHUU yriie-
poja Kokca B AyThe, cojaepxkaiiem 25% kucnopoa, mpu Biaaxknoctu ero 1,0 %.

7. OnpeeNuTh KOIMYECTBO (hypMEHHOTO ra3a, obpasyromerocs u3 100 m® mpu-
poanoro ra3za (B Buge CHs) npu conepxaHuu Kucaopoaa B 1yTbe 25% U BIIaXKHOCTHU €T0
1,0 %.

8. OnpenenuTh COCTaB MPOAYKTOB TOPEHUS MPUPOIHOTO raza B AyThe, COJEpKa-
mem 25% Kuciaopoja, npu BiaaxkHocTH ero 1,0 % (mpuMeHUTeIbHO K YCIOBUSM JOMEH-
HOU TUTaBKH).

9. Onpenenuts creneHb ucnoib3oBanus CO B nomeHHOM neun. CocTaB KOJIOIIHU-
koBoro rasza: CO =23%, CO2=20%, H2 = 8 %.

10. OnpenenuTh pacxo] KOKCa Ha BOCCTAHOBJIEHUE KPEMHHUS B 1 TOHHE 4yTryHa
nipu conepxkanuu ero 0,8%. Conepxkanue yriepoaa B kokce 85 %.

Bnanets

- IPaKTUYECKUMH HABBIKAMHU HCIIOJIb30Ba-
HUS DJIEMEHTOB TEOPUU, TEXHOJIOTUH U
aBTOMATU3allMM JOMEHHOIO Ipoliecca Ha
JOPYTUX JUCLUUIUIMHAX, HA 3aHATHUSIX B
ayIUTOPUH U HA IIPAKTHKE;

- Croco0amu JIGMOHCTpAIlUU YMEHUS aHa-
JU3UPOBATH CUTYALUIO ITPH U3MEHEHUH
TEXHOJIOTUYECKHUX TapaMeTPOB JIOMEHHOM
IIJIaBKH;

- METOJIaMHU OTIpe/IeTICHUs YAEIbHOTO pac-
X0/1a KOKCa W MMPOU3BOIUTEIBHOCTH J10-
MEHHOU €Y NPHU U3MEHEHUHN YCIIOBUU
paboThI;

IIpumep 3axanus K KypcoBoi padore
MuHucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit denepanun
denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEXKICHHE
BbICILIEr0 00pa3oBaHUs
«MarHuTOropckuil rocy1apCTBEHHbIN TeXxHUYeCKu yHuBepcurer uM. I'.11. HocoBa»

Kadenpa merannypruu 1 XuMHYECKUX TEXHOJIOTHHA

SAJAHUE
Ha BBITIOJTHEHHE KYPCOBOM PaOOTHI MO JUCIUTUIAHE
«Teopust, TEXHOJIOTHS U aBTOMATH3AIMsI JOMEHHOT'O TPoIIeccay
Ha Temy «Ormpe/eneHne TeXHIIECKUX T0Ka3aTeNell JOMEHHOW TUTaBKH MTPH W3MEHEHHUH
YCIIOBUI pabOTHI»
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KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

- HaBBIKAMHU M METOJUKAMU 0000IICHUS
PE3YIIbTATOB PEHICHHUS, YKCIIEPHUMEHTAIb-
HOM IeATENHHOCTH B 00J1aCTH TEXHOJIOTHU
JIOMEHHOM IIJIaBKH

- crroco0aMu OLIEHUBAHKS 3HAYUMOCTH U
MIPAKTUIECCKON TIPUTOTHOCTH TTOJTYUIEHHBIX
PE3yNbTATOB MPU MOJICTUPOBAHUU TIOMEH-
HOTO TIpoIIecca;

- BO3MOXXHOCTBIO MEXJIUCIIUIUTMHAPHOTO
MIPUMCHCHHS TCOPUH, TEXHOJIOTUU M aB-
TOMaTH3aIuk JIOMEHHOTO IIPOIIeCCa;

- OCHOBHBIMH METOJaMH UCCIIEI0BAaHUS B
00J1IaCTH TEOPUH, TEXHOJIOTMM U aBTOMa-
TH3alMU JOMEHHOIO IIpoIecca, PaKTH4e-
CKMMHU YMEHHUSMHU U HaBBIKAMH UX MCIIOJb-
30BaHUs;

- OCHOBHBIMHU METOJIAMM PELICHUS 3a/1a4 B
00J1IaCTH TEOPUH, TEXHOJIOTMM U aBTOMa-
TH3alMU JOMEHHOTIO IpoIiecca ;

- Ipo(heCCUOHATILHBIM SI3IKOM TEOPUH,
TEXHOJIOTUM M aBTOMATHU3alMU JOMEH-
HOTO IIpolLiecca;

- crioco0amMH COBEPIICHCTBOBAHUS TIPO-
(heccrOHaIbHBIX 3HAHUI U YMEHUH MTyTeM
MCIOJIb30BaHUS BO3MOXKHOCTEH HH(pOopMa-
IMOHHOW CpeJibl 1O HarpaBlieHuto MeTa-
Jyprusl.

CTYICHTY

BrInosHUTE pacyeT TEXHUYECKUX MOKa3aTeseH ISl CISAYIONIUX YCIOBHIA:
1. Bua uyryHa no 3aka3y: npeneiabHoi Mapku 111, rpynnsl I, kinacca b, kareropuu 2.
2. JIaHbBI: XUMHUYECKHI COCTAB JKEJIC30PYAHOM YaCTH IIMXTHI, (uiroca U 30161 kKokca Co-
neprkanue Menkon ¢paxmun (M), BnakHocTsb (W).
3. CocTaB pynHoOil yacT mWUXTHL, %: armomepar 58,6

okateImn 32,7

pyna 8,7
4. Pacxon 100aBOK, KI/T Yyr'yHa: MAarHUTHBIA TPOAYKT 8

XUMHUYECKHUI COCTaB KOMIIOHEHTOB IIMXThI

Haumenosa- Maccosas gonst %

HHEMATEPIT I W | m | Fe | FeO Fe:0s | SiO; [Al:05| CaO | MgO MnO| S | P.Os | mvn

Arnomepar - 75 |56,7|11,1|68,7| 6,4 | 1,78 | 8,6 | 1,92 0,26 0,048 0,06 -

OKaThIIN - 30 (635] 27 (89151 (043 ] 14 (094 0,18 0,036 0,03 -
Pyna 40(105|51.716,2|670( 79| 19| 3,2 ]0,21 2,2 0,14 (0,059| -

MarauTHbII 51(66,11114( 79 | 6,7 [ 1,69 | 95 | 4,46 1,76 0,053( 0,26 -

MPOAYKT

Ussectuax | 3,0 3,1 | 0,2 - 10,2610,73| 0,27 [54,9 0,46 0,014 10,02210,015[43,2

3051a KOKca - - 6,3 - 90 |531(238| 46| 1,8 0,08 0,79 (052 | —

5. Iloka3arenu kayecTBa KOKca

6. CocTtaB IpUpOIHOTO rasa

7. ITapaMeTpsl 1yThs

8. M30bITOUHOE JJaBlieHHE ra3a Ha KOJOITHUKE

9. Ilpoctoun

10. Tuxuii xox

11. BeinmonHenue rpaduka BHITYCKOB UyTryHa
Conepkanue paboThl
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

® OIIEHKAa BO3MOYKHOCTH BBITUIaBKA YYT'YHA, YAOBJIECTBOPSBIIETO TpeOOBaHUSM TIO-
TpeOuTes;

e ompenelieHne yAeIbHOro pacxoaa KOKca U JOMEHHOH TEeYH 10 U3BECTHBIM 0a30BBIM
3HAYECHUSM M UX U3MEHEHHSM I0J1 ACUCTBUEM BHEAPSEMBIX MEPOIPUATHIH;

® OIpeJeIeHue MHTEHCUBHOCTH T10 IyTHIO U €r0 JIABJICHUS, UCXOJIS U3 Ta30JHHAMUYC-
CKHUX yCJIOBUH pabOTHI TICUH;

® pacyer CTENeHH MPSIMOTO BOCCTAHOBIICHHS 1O OamaHcy yriepona (6e3 mpeaBapu-
TEJIBLHOTO 3aJ1aHug e€);

® pacyeTHOE OIpeesIeHUe TeMIIePaTyphl KOJOIIHUKOBOTO ra3a, TeMIIepaTyphl ra3a B
30HE 3aMEIJICHHOTO TEIUIO0OMEHa, MOTeph TeIjla IyTeM COBMECTHOTO PEIICHHS
ypaBHEHHIA 00IIETO ¥ 30HAIBHBIX TEIJIOBBIX OaTaHCOB,

® COCTaBJIEHHUE TEMJIOBBIX 0AJIAHCOB MO (PaKTUUYECKOMY XOY OKUCIUTEIbHO-BOCCTAHO-
BUTEJIBHBIX MPOLIECCOB, YUeT B OaaHCcax pacIIMpeHus ra3a Ipu CHKEHUH €ro J1aB-

JICHUS.

I1K-13 - roTOBHOCTDH OLIECHUBATH PUCKHU U ONPeAesSTh Me]

DBI 110 00eceYeHHuI0 0€30IaACHOCTH TEXHOJIOTHYEeCKHX nmpoueccoB

3HaTh

- OCHOBHBIC OIPE/ICIICHUS U TIOHSATHSI, UC-
IMOJIB3YEMBIC ITPHU OLICHKE PUCKOB U OIIPEC-
JIeNIeHUU Mep 1o obecreueHuto 6e3omac-
HOCTH TE€XHOJIOTHH OCYIICCTBIICHUS J0-
MEHHOTO TMpoIIecca,;

- OCHOBHBIC METObI I/ICCJ'ICJIOBaHI/Iﬁ 10
OLICHKE PUCKOB M ONPE/ICIICHUIO MEp JIJIs
obecrieueHns 0€30MaCHOCTH OCYIIECTBIIC-
HUS JIOMEHHOTO TIpoIiecca,;

TecTsl:
1. KoMmoHeHT ra3a, UMeImuii MaKCUMaIbHYIO CKOPOCTh MOJIEKYIIIpHON Tud py3un
(BapuanTsr otBeTOB: CO2, CO, H2, N2, H20).
2. Bunpl nuddy3uu raza-BocCTaHOBUTENS B JOMEHHOM neun nuddy3nuu (BapuaHThl OT-
BETOB: BHEIIHAA (00BIYHAs), MOJEKYJsIpHas (KHYACEHOBCKas), aTOMHas, aKTUBUPOBAH-
Has).
3. OcHOBHOI MeXaHM3M BOCCTAHOBIICHHSI JKeJie3a U3 OKCHJIOB B IOMEHHOM 1euH (Bapu-
AHTBI OTBETOB: aJICOPOIIMOHHO-KATATUTHIYECCKUH, TUCOIUAIIMOHHBIHN, ITAPOOKCUTHBIH,
JMCOIMALIMOHHO-aCOPOIIMOHHBIN ).

4. Pe:xuM BOCCTAHOBIICHHS JKejIe3a U3 OKCHIOB II0 J'II/IMHTI/IPYIOII.IGﬁ cTaauu ABJISACTCA
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CTpyKTypHBIii

HJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OrneHouHbIe CPECTBA
KOMIIETEHIINH

- OIIpeJICJICHNUS IOHSATHH 110 BBIIUIABKE 4y- | (BapuaHThI OTBETOB: AU (Y3HOHHBIM; KHHETUUECKAM; KHHETHUECKUM [IPU HU3KUX

r'yHa B JOMEHHOH IIeYH, HAa3bIBAET Xapak- | TemmnepaTypax, 1upy3HOHHBIM IPH BBICOKUX TeMIepaTypax; A1ud y3HOHHBIM IpU

TEPUCTHKH X0J1a IOMEHHOT0 IIpoliecca, HU3KHUX TeMIepaTypax, KWHETUYECKUM IPHU BBICOKMX TEMIEPATypax).

- IIUXTOBBIE MaTE€pHUaIbl JOMEHHOM IJIaBKH | 5. BIusiHIE NOBBIIEHUS COEpKaHMsI XKelle3a B IIMXTE Ha YSIbHBIH pacXxoj KOoKca B

U TIIpaBUJIa UX UCIIOJIb30BaHUS, YCIOBHAX TOMEHHOU neun 1u¢dy3un (BapuaHThl OTBETOB: YBEJIUUNUBAETCS C POCTOM

- OTIpE/ICTICHUSI PUCKOB M Mep 10 o0ecre- | colepKaHus Kele3a B UXTE 10 JOCTHXKEHUS MPEIeIbHO TOMMYCTUMOTO €r0 YPOBHS, a

YEeHHUI0 OE30IIaCHOCTH MPOLIECCOB: IBUXKE- |3aT€M YMEHbIIACTCS; YMEHbBIIAETCS; OCTAETCs IPUMEPHO ITOCTOSIHHOM; YBEINYMBAETCS

HUE [MIMXTOBBIX MAaTePUAJIOB TIPH 3arpy3ke | ).

B IIeUb, FTOPEHHE TOILIMBA Y QypM A0OMeH- | 6. XUMUYECKU 3JIEMEHT WM COeIMHEHHE, BOCCTAHOBJIEHUE KOTOPBIM TpeOyeT

HOI TIeYH, TeIUI00OMEH B JOMEHHOMH 11€4H, | HAMMEHBIETO KOJIMUeCcTBa Teruia qudGy3un (BapuaHThl OTBETOB: BOJOPOJ; MOHOOK-

JBIKEHHE MAaTePUAIIOB B TOMEHHOII neur, | cua yraepoaa (CO); yriaepon).

JBIDKEHUE Ta30B B JOMEHHOH 1e4r, Boc- | 7. B moMeHHOH neuu 1mo X0y ABMKEHHS ra3a MepBbIM BOCCTAHOBIISIETCS! OKcU uddy-

CTaHOBJIEHHE U (DOPMHUPOBAHKE YYTyHA, 3un (BapuaHThl 0TBeTOB: Fe203; FeO; Fes0y).

IUIaBJIEHUE U 1IJJAKOOOpa30BaHUE. 8. Koaddumment nepexona pochopa B MeTai Mpu BHITUIABKE MEPEACTHHOTO UyTyHA
(BapumanTs! otBeros: 0,02 —0,08; 0,2 —0,8; 0,5—0,7; okouo 1).
9. Bua okcuna MgO no BIMsSHUIO HAa CBOMCTBA 1IUTaKa (BapUaHTHI OTBETOB: HEMTpalib-
HBIH; aM(OTEPHBIH; KUCIIBII; OCHOBHOM).

Ymetsb - BBIIEIATH Hanbolee 3HauuMble cocTaBls- | Ha mpakTHYecKHX 3aHATHAX PEIIAOTCS 3a1a49M:

IOIINE PUCKOB M Mep MO OE30MacHOCTH B
TEXHOJIOTUU JIOMEHHOTI'O MpOILIecca;

- 00cyxaaTh crnocoOsl 3pGEeKTUBHOTO pe-
IIEHUs 337a4 10 OLIEHKE PUCKOB IIPH IO-
BBIIICHUHA ITPOU3BOAUTCIILHOCTH )IOMGHHOﬁ
MeYd, CHIDKEHUHM YJIENIBHOIO pacxoja
KOKCa, yTy4IIeHIH KayecTBa YyryHa, o0ec-
NIEYEHUH JUTUTEIbHON CITy>KOBI MeuH,

- pacnio3HaBath Y(PEKTUBHOE pelIeHUE OT

1. OnpenenuTh pacxoj KOKca Ha BOCCTAHOBJICHHE MapraHiia B | TOHHe nepesenb-
HOTO0 4yryHa nnpu cogepxanuu ero 0,5%. Conepxanue yriaepoaa B kokce 85 %.

2. B 1oMeHHYI0 Neub, BHITUIABIISIOUIYIO JIUTEHHBIN YyTyH, MIOCTYNAET 3 KI' CEpBHI.
Conepxanue cepsl B uyryHe 0,02%. Beixon mmaka 300 kr/T yyryna. Onpeaenurs co-
nepxxanne CaS B murake Npy yCIOBUH TEPEX0JIa B TO COSAMHEHUE BCEH Cephl IIITaKa.

3. OnpenenuTh pacxo] KOKCa Ha BOCCTaHOBIIEHHE (pocdopa MpH coep’KaHUH €ro
B nepenenpHoM uyryHe 0,08%. Conepsxanue yriepoaa B kokce 85 %.

4. Conepxanue xeinesa B arnmomepare 58%, coaepkanue xenesa B uyryne 94,5%.
Omnpenenuts pacxo arjiomMepara Ha BBIIUIaBKY 1 T uyryHa.

5. Pacxon xenezopynHoro marepuana, coaepxkamero 0,15% P2Os, cocraBnsier
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CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Hed(PPEKTHBHOTO MPH OLIEHKE PUCKOB W3-
MEHEHUS TEXHOJIOTUU JOMEHHOMU IJIaBKU;

- OOBSCHATH (BBISIBJIATH U CTPOUTH) THITHY-
HbIC MOJCIU 33]a4, OTHOCSIINXCS K TEO-
pUH, TEXHOJOTMH M aBTOMAaTH3allMH JO-
MEHHOT0 TIpoIiecca, ¢ Y4ETOM PUCKOB U Mep
st o0eceueHust 0€30IIaCHOCTH

- MPUMEHSTH 3HAHUS 110 TCOPHH, TEXHOJIO-
TMM W aBTOMAaTH3allMd JOMEHHOTO TpOo-
1[ecca ¢ OIICHKOW PHCKOB M Mep A obec-
neveHus: 0e30MaCHOCTH B IPOPECCUOHATb-
HOM JIeATEIPHOCTH; WCIIOIh30BaTh MX Ha
MEXTUCIUITHHAPHOM YPOBHE;

- MpuoOpeTaTh 3HAHUS B 00IACTH PUCKOB H
ompeeNeHuto Mep Uil obecrieueHus 6es-
OMACHOCTH TPHU OCYIIECTBICHUU JOMEH-
HOTO TIPOIIeCca;

- KOPPEKTHO BBIpaXaTh U apryMEHTHPO-
BaHO 00OCHOBBIBATH MTOJIOKEHUS 110 OTICHKE
PHUCKOB U OMPEJIEIICHUIO Mep Ui oOecreye-
HUs OC30MACHOCTH TP M3JI0KEHUU TEO-
pUH, TEXHOJOTUM U aBTOMATU3AlMU JO-
MEHHOT0 IpoIriecca

1600 xr/T yyryHa. Onpeaenuth BO3MOXKHOE cojiepkanue ¢hochopa B mepeieIbHOM Uy-
TyHE.

6. Pacxon xene30pyaHbIx Matepuaios, coaepxamux 1% MnO, coctasnsier 1600
Kr/T uyryHa. OnpeaenuTs BO3MOKHOE COICP)KaHUE MapraHiia B epeieIbHOM YyTYHE.

7. OnpenenuTh pacxoa KUCIopoaa st cxkuranus y ¢ypm 340 Kr Kokca, coaep-
xartuero 85% yraepoaa.

8. Ussectusik comaepxut 98% CaCOsz u 1,4% SiO2. OnpenenuTh (GIIIOCYIONIYIO
CIIOCOOHOCTH €0 IIPU OCHOBHOCTH Tiuiaka 1,1.

9. llTuxTOBBIE MaTepHAaJbl BHOCAT B AoMeHHYIO meub 183 kr SiO2 u 191 kr CaO.
Conepxxanne kpemuus B uyryne 0,7%. Onpenenuts NoTpeOHOCTh B KBAPIIUTE C COIEP-
xannem SiO2 = 98 % i obecrieueHrss OCHOBHOCTH IUTaKa, paBHoi 1,05.

10. IlIuxToBBIC MaTEpUaNbl BHOCAT B IOMeHHYIO Tieub 163 kr SiO2. Conepxanue
kpemHus B uyryHne 0,6%. Boixon nuaka 300 xr/t uyryna. KakoBo copep:kanue
KpeMHe3eMa B I11ake?

Bnanets

- IPAKTUYCCKNMHU HABbIKaAMHU OILICHKHU PHC-
KOB U OIIPECACIICHUIO MEP JI obecrneueHUs
0€30IaCHOCTH COBMECTHO C IOJIOKEHUSIMU
TCOPHHU, TCXHOJIOTHUU W ABTOMATHU3AllUU

[TyTé™m BBIMOTHEHMSI TAOOPATOPHBIX PAOOT:

1. BnusitHue ypoBHA 3aChill M Ta30BOr0 MOTOKA HA YTkl OTKOCA MaTepuajoB B
MOJIEIIN KOJIOIITHUKA JIOMEHHOH ITEYH.

2. V3yuyeHue BIUSIHUS BUAA MIMXTOBBIX MaT€pPHAIOB JOMEHHOM TJIaBKU U UX pac-
MPEJICTICHUS] IO CEUCHUIO KOJIOIHUKA HA Ta30MPOHUIIAEMOCTb.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

JIOMEHHOTO TpoIlecca Ha APYTrUX JTUCIH-
TUTMHAX, HA 3aHSITHSIX B ayJJUTOPUU U HA
MIPAKTUKE;

- cnoco0amMu IEMOHCTPAIIMN YMEHHUS aHa-
JIU3APOBATH CUTYAIIHIO IO OLICHKH PUCKOB
1 OTIPEICIICHUIO Mep 0€30TIaCHOCTH TIPU
M3MEHECHHUU TEXHOJIOTMYECKUX ITapaMeTPOB
JIOMEHHOM IIJIaBKH;

- METOJIaMH OIIPEICIICHUS YACIBHOTO pac-
X0/JIa KOKCa M MMPOU3BOIUTEIIBHOCTH J10-
MEHHOH 1eYH NPH U3MEHEHHUH yCIIOBUH
paboTHI C OLIEHKOW PUCKOB M OTIpe/IeIie-
HHEM Mep I o0ecriedeHus 0e30IacHo-
CTH;

- HaBBIKAMH U METOINKAMHU 0000IIEHNS
PE3YNbTATOB PEHICHUS, YKCIIEPHUMEHTATb-
HOU JIEITEILHOCTH B 001aCTH TEXHOJIOTUH
JIOMEHHOM IJIaBKH C OLIEHKOW PHCKOB U
orpezeNeHueM Mep A odecrieueHus 0es3-
OIACHOCTHU

3. U3ydyeHue BAMSHHUA KPYNMHOCTH M (OPMBI MaTepUaJIOB Ha UX Ta30IpOHMIIae-
MOCTb.

4. PacripeniesieHue MaTepuaioB IO OKPYKHOCTH B KOJIOIIHUKOBOM IPOCTPAHCTBE
JIOMEHHOM I1EeYHN.

5. Pacnpenenenue maTepualioB Ha KOJIOIIHMKE JOMEHHOMN I€YW IPU 3arpys3ke ¢
WCTIOJIb30BAHUEM ITO/IBHKHBIX TUTHT.

6. J[BrKeHne MaTepuasoB U ra3oB B ()ypMEHHBIX odarax JOMEHHOM MeyH.

7. JlaBieHrE MUXTHI HA )KUKUE TPOIYKTHI TUTABKH.

8. M3y4yeHue cxo/ia ChIly4ero MaTepuaia uepe3 OTBEpCTHE.

9. NU3yueHus TernnooOMeHa U BOCCTAaHOBJICHUS B JOMEHHOM neun. M3yueHus
IUTaBJICHUS U 1IJJaKOOOpa30BaHUs B IOMEHHON Neun
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0) Ilopsinok mpoBeaeHNs MPOMEKYTOYHOM aTTeCTAllMH, NOKA3ATeJIM 1 KPUTEPUH OLHU-
BAHMA:

IIpoMexyTouHas aTTecTanys 10 JUCUUIUIMHE « Teopus, TEXHOJIOrUsA U aBTOMAaTU3aLUs
JIOMEHHOTO IIPOLECCay» BKIKOYAECT TEOPETUYECKHUE BOIIPOCHI, ITIO3BOJIAIOIINE OLICHUTh YPOBEHb
yCBOEHMsI 00y4aroIUMUCS 3HaHU, U IPAKTUYECKUE 3a/1aHUs, BBISIBIIAIOLINE CTENIEHb CHOPMHU-
POBaHHOCTH YMEHUH U BIaJCHHIA; TPOBOAUTCSA B OpPME 3K3aMeHa U B (hOpME BBIITOJTHEHHS H
3alIUThl KypCOBOW pabOTHI.

DK3aMeH 10 JJaHHOW JAUCIUILTUHE TPOBOIUTCS B YCTHOU (hopMe IO IK3aMEHAIIMOHHBIM
OuneraM, Kax/ bl U3 KOTOPBIX BKJIIOYAET JBa TEOPETHUUYECKUX BOMPOCA U OJIHO NMPAKTHUYECKOE
3a/1aHKE B BUJE 3aJa4H.

Iloxa3zatenu n KPUTCPUHU OLICHUBAHUA IK3aMEHA:

— Ha OLIEHKY «OTJMYHO» (5 0a/ioB) — oOyyarouuiicss 1eMOHCTPUPYET BBICOKHUM ypo-
BeHb CPOPMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CHCTEMAaTHYECKOe U TTTyOOKOe 3HAaHUE
yu4eOHOro Marepualia, CBOOOIHO BBIMOJIHACT NMPAKTHUSCKUE 33aJaHUs, CBOOOTHO ONEPUPYET
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHOHN CIIOKHOCTH;

— Ha OIICHKY «X0poIo» (4 6aia) — o0y4Jaromuiicss AEeMOHCTPUPYET CPEHUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMITETEHIINI: OCHOBHBIE 3HAHUSI, YMEHHS OCBOCHBI, HO IOMyCKAIOTCS He-
3HAYUTEJIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHEHUS MTPH AHATUTUIECKUX OTIEPALIUSX, TIEPEHOCE
3HAaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHHIE CUTYAIIHH;

— Ha OLIEHKY «yHAOBJIETBOPUTEIbHO» (3 Oamia) — oOydaromuiics 1eMOHCTPUPYET IO-
pPOTOBBIN YPOBEHb C(POPMUPOBAHHOCTH KOMIETECHIIMIA: B X0/1€ KOHTPOJIbHBIX MEPOTIPUSATUH J10-
MyCKAIOTCSl ONIMOKHU, TIPOSIBIISICTCS OTCYTCTBUE OTACIBHBIX 3HaHUH, yMEHU, HABBIKOB, 00y4a-
IOIIUICS UCTIBITHIBACT 3HAUUTEIIbHBIC 3aTPYyIHEHUS IIPU OTIEPUPOBAHUY 3HAHUAMU U YMEHUSIMU
NIPY X TIEpEeHOCEe Ha HOBHIE CUTYAIHH;

— Ha OIEHKY «HeyJI0BJeTBOPUTEILHO» (2 Oanna) — oOydaromuics 1eMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHyecKoro Marepuaa, JOMycKaeT CylleCTBEHHbIE OIIMOKH, HE MO-
KeT MoKa3aTh MHTEJUIEKTyaJIbHbIe HABBIKU PEIIEHUs MPOCTHIX 33/1a4;

— Ha OIICHKY «HeYy10BJIETBOPUTEabHO» (1 6ain) — oOyuaromuiicss He MOXKET MOKa3aTh
3HaHUS Ha YPOBHE BOCIPOM3BEACHUS U 00BSICHEHUS MH(OPMAIIMH, HE MOXKET MoKa3aTh UHTEJ-
JIEKTYyaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

KypcoBasi paGora BbINONHIETCS MO PYKOBOJCTBOM MPENOJaBaTENs, B IMpOIECCE €
HanMcaHus 00yJaroMics pa3BUBaeT HAaBBIKM K HAy4HOH paboTe, 3aKperisisi U OJHOBPEMEHHO
paciupsisi 3HaHUs, MOJIY4YEHHbIE IPU U3YYEHUH JUCUMIIUHBI «Teopus, TEXHOJIOTHS U aBTOMa-
TU3aIMs TOMEHHOTO Tporiecca». [Ipy BHINOIHEHNH KypcOBOi paboThl 00yUaromuics JOIKeH
MOKa3aTh CBOE YMEHHUE UCIOJIb30BaTh HOPMATHUBHBIE MaTepUabl U APyTrue JUTepaTypHbIEC UC-
TOYHHUKH, CHUCTEMATU3UPOBAaTh M aHAJIM3UPOBaTh (DAKTUUYECKHI MaTepuai, CaMOCTOATEIbHO
TBOPYECKU €r0 OCMBICIINBATb.

B mporecce Hanmcanusi KypcoBoit paboThl 00yyaromuiics J0KEH pa3o0parbes B TEO-
PETHUYECKUX BOIPOCaxX M30paHHOM TEMbI, CAMOCTOSATEIBHO MPOAHATU3UPOBATH MPAKTUUECKHMA
MmatepHal, pa3o0pars 1 000CHOBATh MPAKTHUECKUE MTPEIOKEHUS.

Iloka3aTenu U KpUTEPUH OLIECHMBAHUS KYPCOBO#l padoThI:

— Ha OIICHKY «OTJHYHO» (5 6aI0B) — paboTa BHIMOJIHEHA B COOTBETCTBUU C 33/1aHUEM,
oOyJaronuiics MoKa3bIBaeT BHICOKUH YpOBEHb 3HAHUI HE TOJILKO Ha YPOBHE BOCIIPOU3BEIEHUS
U 00BsICHEHUS! MH(POPMAIIUH, HO ¥ MHTEIJICKTYaJIbHbIE HAaBBIKM pelIeHus MpolsieM U 3ajad,
HAXO0X/ICHNS YHUKAJIbHBIX OTBETOB K IMpOoOJieMaM, OLIEHKH U BEIHECEHUSI KPUTUYECKUX CYXKIe-
HUM;

— Ha OIIEHKY «Xopomio» (4 6amra) — paboTa BHIMOJHEHA B COOTBETCTBUHU C 3aJaHUEM,
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06yqaloumﬁcs1 MOKAa3bIBACT 3HAHU HC TOJIBKO Ha YPOBHC BOCIIPOU3BCACHUA U OG"bSICHCHI/ISI HH-
dbopmanuu, HO ¥ UHTEIUICKTYaJIbHbIC HABBIKH PEIICHUS IPOOIeM | 3a/1a4, HaXOXICHHUS OTBe-
TOB K MpodJIeMam;

— Ha OLICHKY «yI0BJIETBOPHUTEIbHO» (3 Oayuia) — paboTa BBIOJHEHA B COOTBETCTBUU
C 3a/1aHreM, 00YJarOIINIiCsS TTOKA3bIBACT 3HAHUS HA YPOBHE BOCIPOU3BEICHUS B OOBSICHECHUS
UH(POPMAIINHU, HHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS TPOCTHIX 3a/1a4;

— Ha OLICHKY «HeY/0BJeTBOPUTEIbHO» (2 Oania) — 3aJaHue Mperno aBaTelis BbIIOJ-
HEHO YacTUYHO, B MpOIECCe 3alIUThl PabOThl OOYYarOIIUICS JOMYCKAaeT CYIIECTBEHHBIC
OH_II/I6KI/I, HC MOXKXCT IMOKAa3aTb HHTCIUICKTYAJIbHBIC HABBIKHW PCIICHUSA [IOCTaBJICHHOU 3aa4uu.

— Ha OIICHKY «HeY/T0BJIeTBOPUTEIbHO» (1 0asu1) — 3a1aHKe MpernoaaBaTesis BHIIIOJTHEHO
4aCTUYHO, 00YUAIOIUICS HE MOXKET BOCIIPOU3BECTH U OOBSICHUTH COACPIKAHUE, HE MOXKET T10-
Ka3aTh MHTEJUICKTYaIbHbIC HABBIKH PEIICHHS TOCTABICHHOW 33]a4u.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecneuyeHHe TUCIMTINHBI

a) OcHoBHas1 JIUTEpPaTYypa

1. OcHOBBI METaLTypTUYECKOTr0 Mpon3BoAcTBa : yueOHuk / B.A. burees, K.H. Bnosun, B.M.
Konokonsues, B.M. Canranuk. — Cankt-IlerepOypr : Jlanp, 2017. — 616 c. — ISBN 978-5-
8114-2486-3. — Tekcrt : anekTpoHHbIH // JIaHb : 3nekTpoHHO-0nOMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/90165

0) lonoJIHUTe/ILHASA JIUTEPATYypa

1. UBneB, C.A. Metamnyprudyeckue TeXHOJIOTUU. MeTamutyprust Y4EpHBIX METaJUIOB : y4eOHOe
nocooue / C.A. Usnes, M.II. KimtoeB. — Mocksa : MUCHC, 2017. — 45 ¢. — ISBN 978-5-
906846-57-0. — Tekcrt : >neKTpOHHBIH / DAEKTpOHHO-OMOIMOTEYHast cucreMa «JlaHpy :
[caiiT]. — URL.: https://e.lanbook.com/book/108106 — Pexxum noctyma: Juisi aBTOPHU3. MOJTb-
30BaTeIICH.

2. bexapeBuy, A. A. IHpopMaIinOHHbIE TEXHOJIOTHH U aBTOMATU3alIUs B METAJUTYPTUH : yueo-
Hoe nocobue / A. A. bekapesuu, 1O. JI. MutkeBuu. — Mocksa : MUCHUC, 2012. — 71 ¢c. —
Tekcr : onexTpoHHbli / Jlanep : snekTpoHHO-OMOnmorewynas cucrema. — URL:
https://e.lanbook.com/book/116712

3. Jlyzrus, B. I1. Teopus u TeXHOIOTUS METAJUTYpIUHU cTalu : yuebHoe nocoodue / B. I1. Jly3run,
A. E. Cemun, O. A. Komomosa. — Mocksa : MUCHUC, 2010. — 72 ¢. — ISBN 978-5-87623-
346-2. — Texkcr : 21ekTpoHHbIH // JlaHb : 37eKTpOHHO-OMOIMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/2062

4. TTapcynkun, b. H. ABTOMaTu3anus u onTUMHU3AIMs yIIPaBICHUS MPOIIECCOM BBITUIABKH Y-
ryHa B JJOMEHHBIX Tevax : yueOHoe nocodue / b. H. Ilapcynkun, C. M. Aunpees, T. I'. Cyxo-
HocoBa ; MI'TY. - Marautoropck : MI'TY, 2018. - 215 c. : un., Tabu., cxemsl, Tpad., Auarp.,
HOMOTD., 3cku3bl. - ISBN 978-5-9967-1208-3. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1
524803/3635.pdf&view=true.

B) MeToanyeckne yka3aHust

1. Cubararynnun C.K., Baranos A.U., Xapuenko A.C. BausiHue ypoBHs 3aChIIU U Ta-
30BOT0 [TOTOKA Ha YTJIbl 0OTKOCA MaTepHaJIOB B MO/IENU KOJIOIIHUKA IOMEHHOU nieur. MaruuTo-
TOPCK:

W3n-Bo Marauroropck. roc. TexH. yH-Ta uM. [.11. Hocosa, 2016. 17 c.

2. Cubararymuiun C.K., Baranos A.U., Xapuenko A.C. 3ydyeHnue BIUSHUS BUAA IIUXTO-
BBbIX MaTe€pHaJIOB JOMEHHOMH IIJIaBKU U UX paclpeiesieHus 10 CEYSHUIO KOJIOIHKKA Ha Ta30Ipo-
HUIaeMocTh. Maruutoropcek: M3a-so Marautoropek. roc. Texs. yH-ta uM. .. Hocona, 2016.
16 c.

3. Cubararymmun C.K., Barano A.U., Xapuenko A.C. M3yueHue BIUSHUSA KPYITHOCTU U
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https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://e.lanbook.com/book/116712
https://e.lanbook.com/book/2062
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/3635.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/3635.pdf&view=true

(dbopMBI MaTepHaIoB Ha UX ra3oNnpoHUIaeMocTs. Marautoropek: M3n-Bo MaruuToropck. roc.
texH. yH-Ta uM. [ .. Hocoga, 2016. 11 c.

r) [Iporpammuoe odecneyenne 1 UHTEpHET-pecypChbl:

Haumenoanue 110 Ne norosopa Cpox neicTBUS TULEH3UI
MS Windows 7 J-1227 o1 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
FAR Manager CBOOOJTHO 0eccpovHO
7Zip CBOOOJTHO PacIpOCTpaHsIeMOe | OECCPOUHO

HNHTepHeT-pecypcesl

— HarnmonanpeHas nHbopManimoHHO-aHAIUTHYECKas cucteMa — Poccuiickuil MHAEKC HAyYHOTO
mutupoBanus (PUHLY). — URL: https://elibrary.ru/project risc.asp.

— ITouckoBas cucrema Akanemust Google (Google Scholar) — URL.: https://scholar.google.ru/.
— Nndopmanmonnas cucrema — EnuHoe okHO 1ocTyna K nHpopMannoHHbM cuctemam — URL:
http:window.edu.ru/.

— depepanbHOE TOCYIAPCTBEHHOE OIOJKETHOE yupekaeHue «DenepaibHblii HHCTUTYT IMPO-
MBIIIECHHON COOCTBEHHOCTHY. — Peskum nocryma: https://www1.fips.ru/

9 MaTepuajibHO-TeXHHYECKOE o0ecnedeHue TUCHUUIIMHBI (MOTYJIs)

Tun u Ha3BaHUE ayAUTO-
puun

OcHalleHue ayuTopun

VYyeOHast aynutopus s
IPOBE/ICHUS 3aHATUH JIeK-
IIUOHHOTO THIA

Texandeckue cpeacTBa 00yueHHUs, CayKalue i Ipe-
CTaBJIeHUs yueOHOH nH(popManuu 6ONbIION ayAUTOPUU:
MYJIbTUMEUIHbIE CPEJCTBA XPAaHEHUS, TIEpelaut U Mpej-
cTaBieHMs yueOHoll napopmaruu. Crnenuaau3upoBaHHas
Me0elb

VYyeOHast aynutopus s
MPOBEJCHUS MPaKTUYe-
CKUX 3aHSITUI

Texnuueckue cpecTBa 00ydeHUs, CIIyKallue A Ipe-
CTaBJIeHUs yueOHOU nH(popMaluu O0JIbIION ayTUTOPUH:
MYJIbTUMEANIHBIE CPEACTBA XPaHEHUs], IEpeJaun U Ipe-
cTaByieHUs yueOHOoU nHpopManuu. Crnenuanu3upoBaHHast
Me0elb

YyeOHast ayuTopus Ass
MpOBeJCHUS TabopaTop-
HBIX 3aHATHH.
JlaGopaTopusi TOMEHHOTO
MPOU3BOICTBA

Crennanu3upoBanHasi Mebesb

dusnyuecKue MoJIeu JOMEHHbBIX Ie4ei

JlaGopaTopHbIe YCTaHOBKH JJISI HCCIIEIOBAaHUHN TIPOIIECCOB,
MPOTEKAIOIINUX B JOMEHHBIX TI€YaX: MOJIEh KOHYCHOTO 3a-
TPY304HOTO YCTPOMCTBA, MOJIENTb TOPHA JJOMEHHOM MEeUn

VYyeOHas aynuTopus Ass
BBITOJIHEHUS KYPCOBBIX
MPOEKTOB (pador)

KomnberotepHas Texuuka ¢ makerom MS Office, ¢ moaxiio-
yeHueM K ceTH «MIHTepHET» U ¢ JIOCTYIIOM B 3JICKTPOHHYIO
HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
CrnenuanusupoBanHast MeOeb

YueOHast ayTuTOpus AJIs
TPYIIOBBIX M WHIUBUIY-

Komnberotepras Texuuka ¢ makerom MS Office, ¢ moaxitio-
4eHueM K ceTu «MTHTepHeT» U ¢ IOCTYIIOM B JIEKTPOHHYIO
nH(POPMaMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.
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aJbHBIX KOHCYJIbTALUH, TE-
KYLIEro KOHTPOJIA U IIPO-
MEXYTOYHOU aTTeCTALUU

Crenmanu3upoBaHHas MeOeb

[TomernieHue st CaMOCTO-
ATEIIHON PabOThI

Komnberotepras texuuka ¢ makerom MS Office, ¢ moaxitto-
yeHueM K cetd «MHTEpHET» U ¢ JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTENILHYIO CPEY YHUBEPCUTETA.
CrnenpanusupoBaHHas MeOelb

ITomenienue i XpaHeHUs
U Ipo(pUITAKTUYECKOTO 00-
CIIy’)KUBaHUS y4eOHOTO
000opyI0BaHUs

Crenpanu3upoBaHHast MeOelb.
WuctpymeHT U1t TpOMIaKTUKY JTa00OPATOPHBIX YCTaHOBOK

27



