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Jluer akTyanmsanuu padodeii nporpaMmbl

PaGodas mporpamMma repecMoTpena, o0cyxk/ieHa i onobpena s peamusanuu B 2020 - 2021
y4e6HOM rofy Ha 3acefanuy Kadeapsl MeTauryprad ¥ XMMHYECKUX TEXHOJIOTHIA

Tporokon ot 37 Wr N 7
3as. kadenpoii < A.C. XapyeHko

PaGoyas mporpaMma rnepecMoTpeHa, 00CyxaeHa i 0/j00peHa 1t peanuzanuu B 2021 - 2022
yue6HOM rojty Ha 3acefanuy Kadeapbl MeTalrypriad i XMMUYECKHX TEXHOIOTHH

[TpoTokom oT ___ 20 . Ne
3aB. kadenpoit A.C. XapueHko

Pabouas mporpaMma nepecMoTpeHa, o0cyxaeHa i ofo0pena /urs peannsanuu B 2022 - 2023
y4eOHOM Tojy Ha 3acenanud kadeapsl MeTawrypruu 1 XMMHYECKHX TEXHOJIOTHH

IMporokosn oT ___ 20 1. Ne

3aB. kadenpoit A.C. Yapqemco

Pa6ouas mporpaMma nepecMOTpeHa, oocysKIeHa u oxobpena Jurst peanusanuu B 2023 - 2024
yueOHOM rofy Ha 3acelaHuu Kadenpsl MeTauryprui ¥ XMMHYECKHX TEXHOJIOTHI

IIporokomor __ 20 r. Ne
3aB. kadenpoit A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- ¢dopMUpOBaHHE Y CTYIEHTOB OOHICKYIbTYPHBIX M JIMYHOCTHBIX KauyecTB IJIf
MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKON U HAyYHO-UCCIIEIOBATEIHCKOM IEITEIbHOCTH

- OBIIQJICHHE MPEJCTABICHUSMHU, 3HAHUSIMU, YMEHUSIMU U HAaBbIKAMU B COOTBETCTBHUHU C
BUJIOM TPO(HECCHOHATBLHOW JEATEIHOCTH: CIIOCOOHOCTBIO OCYIIECTBISITh M KOPPEKTUPOBATH
TEXHOJIOTHYECKHE MPOLECChl B METAJUTYPTUU U MaTepHaioo0pabOTKe, TOTOBHOCTHIO OLEHUBATh
PHCKH H OTIPENIENIATH MEPHI [0 00eCTIeYeHn 0 0€30IMaCHOCTH TEXHOIOTHYECKUX MPOLIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

HucuunnmHa Teopusi, TEXHOJIOTUS M aBTOMaTU3alUs JOMEHHOTO Mpoliecca BXOJIUT B
BapHATHBHYIO YaCTh Y4COHOTO IJIaHa 00pa30BaTEILHON IPOTPAMMBIL.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoaWMmbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hOpMHUPOBAHHEIC B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

«Xumusn», «Pusznka», «Pu3nueckas XUMHUA MNUPOMETALTYPrUYECKUX IPOLIECCOBY,
«MeToapl KOHTPOJISE U aHalm3a BemiecTB», «OCHOBBI METAJUTYPIHUE€CKOTO IMPOU3BOJCTBAY,
«Merannyprudeckas TEIUIOTEXHUKa, « THPopMaTHKa 1 HTHPOPMAIIMOHHBIE TEXHOJIOT UM

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHUILINHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pe3ynbrate ocBoeHUS AMCUMILINHBI (MOys1) «Teopusi, TEXHOJIOTUS U aBTOMATU3 AU
JIOMEHHOTO IIpoliecca 00yUaroluics ToKeH 001a1aTh CIeAYIOUMMI KOMITETEHITUSIMU:

CrpyKTypHBIit [Tnanupyemsble pe3ysnbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIIMH

ITK-10 crtocoOHOCTBIO OCYILIECTBIATh M KOPPEKTUPOBATh TEXHOJIOTHUYECKUE MPOLIECCH B
METaJITypruy U MaTepuanoodpadboTke

3HaTh - OCHOBHBI€ OTIPE/ICTICHUS U MIOHATHUS, UCTIONB3YEMbIE PU OCYIIECTBICHUHU U
KOPPEKTHPOBKE TEXHOJIOTHH W aBTOMATH3AIMK JJOMEHHOTO TIPOIlecca;

- OCHOBHBIE METOJIbl UCCIICIOBAHH, UCMOIB3YEMBIX MPU OCYIIECTBICHUH U
KOPPEKTHPOBKE TEXHOJIOTUM W aBTOMATH3AIMH JJOMEHHOTO TIpOoIlecca;

- OIpe/eeHUs TOHATHI M0 BBIIIJIaBKE YYT'yHA B JOMEHHOM Me4YH, Ha3bIBAET
XapaKTEPUCTHKH X0J1a TOMEHHOTO TIPOIIecca;

- IIUXTOBbIE MaTepPHaIbl TOMEHHOH MJIaBKH; OCHOBHBIE TEXHUKO-
OKOHOMMWYCCKUE ITOKA3aTCIIn I[OMCHHOfI IUIABKH U CIIOCOOBI UX YIYUIICHUA
o011re nmpaBuiIa MOCTPOCHHSI aNTOPUTMOB aBTOMATHU3UPOBAHHOTO
yIpaBIeHUS JOMEHHBIM IPOIIECCOM;

- OTIpeICIICHUS MPOIIECCOB: IBIKEHUE IIIMXTOBBIX MATEPHAJIOB IIPH 3arpy3Ke
B TeUb, TOPEHUE TOIUTNBA Y (DypM JOMEHHOU NeuHn, TeIII000MEH B TOMEHHOM
IIe4r, ABUKCHUC MaTCPHUAJIOB B }IOMeHHOﬁ I1e€4n, IBUXKEHHUEC Ira30B B
JIOMEHHOM 1euu, BOCCTAaHOBIIEHUE U (pOpMHUpPOBaHHE UyTyHA, TUTABIICHUE U
UTaK000pa3oBaHUE.




VYmeTb

- BBIICJIATH HanOoJiee 3HAYMMBIE COCTABIISIONIAE TEOPUH, TEXHOJIOTUU H
aBTOMAaTH3allMK JOMEHHOTO IPOLECCa;

- 00cyx1ath crmocoObl 23(HEKTUBHOTO PEIICHUS 3a1a4 110 TMTOBBIIICHUIO
MIPOU3BOIUTEIILHOCTH IOMEHHOW TIeUH, CHU)KEHUIO YAECTHHOIO Pacxoaa
KOKCa, YIIYUIICHUIO Ka4eCTBa YyryHa, 00CCIICYCHHUIO JITUTESILHON CITY)KOBI
reyw;

- pacrio3HaBaTh 3¢ (HEeKTUBHOE perieHrue oT HedHEKTUBHOTO TTPH
W3MEHEHHUU TEXHOJIOTHH JJOMEHHOMH IJIaBKH;

- OOBSICHSTD (BBISIBIISITh U CTPOUTH ) THITMYHBIC MOJICIIH 3371a4, OTHOCSIIIUXCS
K TCOPHH, TEXHOJOTMM M aBTOMATH3allMH JIOMEHHOTO IMpoIlecca;

- IPUMEHSTH 3HAHUS 110 TEOPUU, TEXHOJOTUU M aBTOMATH3AIMH
JOMEHHOTO Tpoliecca B MpoheCCHOHATBHON AEATEIbHOCTH; UCTIONb30BaTh
UX Ha MEXJIUCIUILUTNHAPHOM YPOBHE;

- IproOpeTaTh 3HaHHSI B 00JIaCTH TOMEHHOTO POIlecca;

- KOPPEKTHO BBIPAXKATh U apTYMEHTHPOBAHO OOOCHOBBIBATH TTOJIOKCHUS
TEOPHH, TEXHOJIOTHH ¥ aBTOMATH3allMU JIOMEHHOTO Ipoliecca.

Bnaners

- IPAaKTUYECKUMU HABBIKAMHU HCIIOJIb30BAHUS YIIEMEHTOB TEOPHH,
TEXHOJIOTMM M aBTOMAaTU3allMM JIOMEHHOIO IIPOIecca Ha IPYTUX
JUCLUIUINHAX, HA 3aHATUAX B ayIUTOPUHU U HA IIPAKTUKE;

- crioco0amu IEMOHCTpALMU YMEHUS aHAJIM3UPOBATh CUTYalUIO IpU
VU3MEHEHHUU TEXHOJIOTMYECKUX M1apaMETPOB  JIOMEHHOM IJIaBKU;

- METOJAMU OIIPENEIICHUs YACIBHOIO pacxo1a KOKca U
IIPOU3BOIUTENILHOCTH IOMEHHOW NeU NPU U3MEHEHUH YCIOBUN pabOTHI;

- HaBbIKAMHU U METOJMKaMU 000OLIEHNS pe3ybTaTOB PELICHMUS,
9KCHEPUMEHTAIBHOMN JIeATETbHOCTH B 007aCTH TEXHOJIOTUU JIOMEHHOM
IIJIaBKH;

- crnoco0amMy OIIEHMBAHUS 3HAUUMOCTHU M MTPAKTUYECKON MPUTOAHOCTH
MIOJIyYEHHBIX PE3YJIBTATOB PU MOAECIUPOBAHUN JOMEHHOTO MPOLECCa;

- BO3MO>KHOCTBI0 MEXAUCLUIUIMHAPHOIO IPUMEHEHUS TEOPUH, TEXHOJIIOTUU
M aBTOMATH3alMU JOMEHHOIO MPOLECCa;

- OCHOBHBIMH METOJIaMH HCCIIEZIOBAaHUS B 00J1aCTU TEOPUHU, TEXHOJIOTHUU U
ABTOMATU3allMM JOMEHHOIO IpOoIecca, MPAKTUIECKUMU YMEHUSAMH U
HaBBIKAMU UX UCIIOJIb30BaHMUS;

- OCHOBHBIMHU METOJIaMH pEIICHHU 3a/1a4 B 00JIaCTH TEOPUH, TEXHOJIIOTUU U
aBTOMAaTU3alMU JOMEHHOIO IIPOLECCa;

- Ipo(eCCHOHAIBHBIM SI3bIKOM TEOPUH, TEXHOJIOTUM U aBTOMATHU3alMU
JIOMEHHOT0 IPOoLecca;

- croco0amMy COBEPILIEHCTBOBAHUS PO(ECCUOHATIbHBIX 3HAHUN U YMEHUH
IIyTeM HMCIOJIB30BaHMsI BO3MOXKHOCTEH HH(POPMALIMOHHOM Cpe/Ibl IO
Hannarnenu Merannvnrug

[TK-13 roTOBHOCTBIO OIIEHUBATh PUCKU U OIPENEISATh MEPHI 10 00EeCTIeUeHUI0 OE30MaCHOCTH
TEXHOJIOTMYECKUX IPOLECCOB




3HaTh

- OCHOBHBIE OIPEICIICHHS U TIOHATHS, UCTIOIb3yeMbIC TIPU OLIEHKE PUCKOB U
OTIpeJIeIeHUH Mep 1o obecrieueHHIo 0€30MacHOCTH TEXHOIOTHU
OCYIIECTBIICHHS TJOMEHHOTO TIPOIIecca;

- OCHOBHBIE METO/IbI NCCIICOBAHUII 110 OIICHKE PHUCKOB U ONPEICICHHIO MEP
111 o0ecTiedeHrst Oe30MaCHOCTH  OCYIIECTBIICHUS IOMEHHOTO TIPOIiecca;

- OIIpCACIICHUA MHOHATHH 110 BLIIUIABKE 4yyryHa B IIOMGHHOﬁ 1€YY", Ha3bIBACT
XapaKTEPUCTHKH X0J1a TOMEHHOTO TIPOIIecca;

- IIUXTOBBIC MAaTCPUAJIbL Z[OMCHHOﬁ IIaBKU W ITpaBHJIa UX UCIIOJIb30BAHMA,
- OTIpeICTICHUS] PUCKOB M MEp M0 00ECTICUCHHIO 0€30IMaCHOCTH MPOIIECCOB:
ABWIKCHUC NIUXTOBBIX MATCPUAJIOB IIPHU 3arpys3Ke B I1€4Yb, TOPCHUC TOIJIMBA Y
(bypM TOMEHHOM TIeUH, TEIUIOOOMEH B JIOMCHHOM T€4H, IBUKCHHE
MaTcpuajioB B HOMGHHOﬁ Ieuyu, A1BUXKCHUC I'a30B B I[OMGHHOﬁ euu,
BOCCTAaHOBJICHHE U ()OPMHPOBAHUE YYT'yHA, IIJIABIICHUE U
UTaK000pa30BaHUE.

YmMmern

- BBIICJIATH HanOoJIee 3HAYMMBIC COCTABJISIOIINE PUCKOB M MEP T10
0€30MaCHOCTH B TEXHOJIOTHH JIOMEHHOT'O IPOIIecca;

- 00Ccyk/1aTh CrI0cO0BI 2P (EKTUBHOTO PEIICHUS 3a/1a4 110 OIICHKE PUCKOB
MIPU TIOBBIIICHUH TPOU3BOIUTEIILHOCTH JIOMCHHOM €YU, CHUKCHUN
YIEIBHOTO pacxoja KOKca, YIy4lIeHHH Ka4eCTBa YyryHa, 00ecIie4eHur
JUTUTEIILHOW CITY>KOBI TICUH;

- pacnio3HaBath 3P PeKTUBHOE pemeHue OT HedPPEKTUBHOTO IMPH OIICHKE
PUCKOB HW3MEHEHHSI TEXHOJIOTUH TOMEHHOU TIABKH;

- OOBSICHSTD (BBIABJISTH U CTPOUTH) TUIIMYHBIC MOJICIH 33/1a4, OTHOCSIIIUXCSI
K TEOPHH, TEXHOJOTMM W aBTOMATH3allMd JIOMEHHOTO Mpoliecca, ¢
y4€TOM PUCKOB U Mep /il obecrieueHusi 0€30MacHOCTH;

- IPUMEHSTH 3HAHUS 10 TEOPUU, TEXHOJOTUU M aBTOMATH3allMH
JIOMEHHOTO TIpoliecca ¢ OIIEHKON PUCKOB U MeP IJIsl 00ecTieueHus
0€30MacHOCTH B IPOPECCUOHATIBHON IEATEILHOCTH; UCIOIh30BATh UX HA
MEKTUCIUTTMHAPHOM YPOBHE;

- IPHOOPETaTh 3HAHMS B 00JIACTH PUCKOB U OTIPEIICIICHUIO MEp JJIs
obecriedeHnst OE30MaCHOCTH MPH OCYIIECTBICHHUH JOMEHHOTO TIPOIIecca;

- KOPPEKTHO BBIPAXKaTh M apTYMEHTHPOBAHO 0OOCHOBBIBATH TIOJIOXKECHHUS 10
OIIEHKE PUCKOB H OTPENIEICHUI0 Mep /s oOecrieueHus: 0€301acHOCTH TIPU
W3JIOKCHUU TEOPUH, TEXHOJIOTUU M aBTOMATU3aI[MK JOMEHHOTO TIpoliecca




Bnanets

- MPaKTUYCCKUMU HABBIKAMH OIICHKH PUCKOB U ONPEACICHUIO MEp JUIS
obecrnieueHrs 0€30MaCHOCTH COBMECTHO C TIOJIOKEHUSIMU TECOPHH,
TEXHOJOTMM M aBTOMAaTH3aIlMd JIOMEHHOIO Ipollecca Ha JPYIHX
JTMCHHUIUIMHAX, HA 3aHATUSIX B ayJUTOPUH U HA MPAKTHKE,

- crroco0amMu IEMOHCTpAIlUU YMEHUS aHAJTM3UPOBATh CUTYAIIMIO 110 OLICHKH
PHUCKOB U OIPEICTICHUIO Mep 0€30MMaCHOCTH TPU H3MEHEHHUH
TEXHOJIOTMYECKHX apaMeTPOB JOMEHHOM IIaBKH;

- METOJIaMU  OTIpEJICNICHUS yISTHHOTO pacxoaa KoKca 1
MIPOU3BOIUTSIIBHOCTH JIOMCHHOM TI€UX IIPH U3MEHEHUHU YCIOBHI pabOThI €
OIICHKOW PHCKOB M OTpeelIeHneM Mep it o0ecredeHusi 0€30MacHOCTH;

- HaBBIKAMHU U METOJMKAaMH 000OIICHUS Pe3yJIbTaTOB PEIICHHUS, SKCIICPH-
MEHTAJILHOM JAEATENBHOCTH B 00JIACTH TEXHOJIOIMH JJOMEHHOM TUIaBKHU C
OIICHKOW PHCKOB M ONpeCIICHHEM Mep It o0ecriedeH s 0€30IacHOCTH;

- crtoco0amMu OI[CHUBAHUS 3HAUMMOCTH M IIPAKTUYECKON MPUTOTHOCTH
MOJIYYCHHBIX PE3YJIbTaTOB TPU MOJCIUPOBAHHH JOMEHHOTO IpoIiecca ¢
OIICHKOW PHCKOB M OTpeCIICHUEM Mep I o0ecrieueHrus 0€30TIaCHOCTH;;

- BO3MOKHOCTBIO MEKAMCIMILTHHAPHOIO IIPUMEHEHHUS TCOPHH, TEXHOJIOTHH
M aBTOMATH3AIMH JIOMEHHOTO IPOIecca ¢ OIICHKOW PUCKOB H
omnpejeeHueM Mep i o0ecrieueHns 0€30IacHOCTH;

- OCHOBHBIMH METOJIaMH HCCIICJIOBAHUS B 00JACTH TCOPHUHU, TEXHOJIOTUU H
aBTOMAaTH3AIlMA JIOMEHHOTO MPOIEcca, MPAKTUICCKUMU YMEHHUSIMH U
HaBBIKAMHU MX UCIIOJIb30BAHHS C OLIEHKOW PHUCKOB U OIPEICICHHEM MEp IS
obecneucHUs 0€30IIaCHOCTH;

- OCHOBHBIMH METOJIaMH PEIICHHS 3a/1a4 B 00JIACTH TCOPUH, TEXHOJIOTHH U
ABTOMATH3AIMK JIOMEHHOI'O IPOIIecca C OLIEHKON PUCKOB U OIPEICICHHEM
Mep i oOecTieueHus: 6€30MacHOCTH;

- Mpo(heCCHOHATLHBIM SI3bIKOM TEOPUH, TEXHOJIOTUH ¥ aBTOMAaTH3aINH
JIOMEHHOTO TIPOIIeCcca, OIIEHKE PUCKOB U ONPEICICHUIO Mep IS
obecneucHUs 0€30IIaCHOCTH;

- croco0amu COBEPILIEHCTBOBAaHUS MPO(ECCUOHATIbHBIX 3HAHUM U YMEHU
MyTEM HCIOJIb30BaHMsI BO3MOYKHOCTEH WH(POPMAIIMOHHOM CPE/IbI TIO
HaIpaBJIeHUI0 MeTamyprus.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 15,9 akaj. 4acos:
— aynutopHas — 12 akaj. 4acos;

— BHeayuTopHas — 3,9 akaJi. 4acoB

— caMocTosTenbHas pabora — 155,4 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma arrecralyu - Kypcoasi paboTa, IK3aMeH

AynutopHast ) s
KOHTaKTHas paborta E 3 ®dopma TeKyIero
=
B aKaJ. yacax o Bun KOHTPOJISI
Pasnen/ Tema 2 (B akan ) E B . p Kon
> S © |caMOCTOATENbHOM | yCIEBaeMOCTH U
JACIATUTAHBL = [ ., | KoMmeTeHIH
Q & paboThI TIPOMEKYTOYHOH
n1a6. | mpaxt. | € &
Tlek. : PaKT. | =g aTTecTaluu
3aH. 3aH. | O &
1. [IluxToBble MaTepuaabl U UX
3arpyska B IleUb
1.1 IIuxTOBBIC MaTEPUAIIBI
JIOMEHHOH IUIaBKU:
CBIPBEBBIC, MPOMBIBOYHEIE,
(hopMupylomue TrapHHCAX, IonroroBka k
¢umocel, KOKC. BBIITOJTHEHHIO 3amura
Xumuueckun COCTaB, 71a00paTOpHOI naboparopHoit  |[1K-10,I1K-13
0,5 10,5/0,51110,5/0,51| 20
(U3HKO-MEXaHUYECKHEe U pabotel Nel, paboTs Nel,
(hU3UKO-XMMHUYECKUE MOJrOTOBKA K YCTHBIH ompoc
CBOICTBa IIAXTOBBIX YCTHOMY OTIPOCY
MmarepuanoB. TpeOoBaHus,
TpeIbsIBISIEMbIE K
KaueCcTBY MIAXTOBBIX
IloaroroBka k
1.2 JIBmKeHUE UIMXTOBBIX 4 YCTHOMY OTIPOCY B
MarepuajoB IIpH 3arpy3ke K PeIleHHUIO 3aa4
JlemoHCTpUpOBaHHe
B Me€Yb KOHYCHBIM W
Ha
0ECKOHYCHBIM Odopmnenue .
9 ¢busnueckon
3arpy304HBIMU nabopaTtopHOH
. MOJIENH,
yCTpOMcTBaMH. pabotsr Ne2 YCTHEH ompoc
dopmupoBaHUe CIIost IMoaroroBka K * [TIK-10,I1K-13
PMHP 0,5 |0,5/0,510,5/0,51| 15 8 Peenne 3azau :
MIUXTHl HAa  KOJIOIITHUKE CeMUHapy Samura
JIOMEHHOM TeYH. «YnpaBieHue .
TpeboBanus K acTipeneneHueM AadopaTopHOil
pacrip paboTsr Ne2
pacnpeneneHuio [INXTOBBIX
BricTynienue Ha
IINXTOBBIX MAaTepHajoB Ha MaTepuajoB B
CeMHUHape
KOJIOIIHKKE.  YTpaBJIeHHE KOJIOITHUKOBOM
pacnpenieneHueM. IIPOCTPAHCTBE
neqei»
Wroro no pazneny 1 1/11 1/11 35
2. Topenume TOIUIMBA U

TCIJIONCpeaavya




2.1 Topenue TommMBa Yy

¢hypM  JOMEHHOH meuwu.
Peaxumn TOpPEHHSI
yriepozaa KOKCa,
BIyBaeMOTO
JemoHcTpHrpoBaHHe
MBUIEYTOJIBHOTO  TOIUIMBA,
Ha
TIEBOIOPOJIOB .
T p ¢busnueckon
ra3000pa3HOro U >KUAKOro Odopmnenue MO
TOIUIHBA. duznyeckoe 7Ta00paTOpHOI A .
COCTOSIHUE 30HBI TOPEHHS paboTer Ne3 AabopatopHOil IK-10,IK-13
0,5 10,5/0,511(0,5/0,51| 11,4 B paboThr Ne3 ’
Okucnenne  dYyryHa B IToaroroBka K
Pemenne 3anau
(dhypmeHHOM ouare. YCTHOMY OIIPOCY U .
YCTHBIN OIPOC
[Tokazartenu, pelIeHnIo 3a/1a9 ammta
XapaKTepU3yIOLIHe N
1a00paTOpHOI
ropeHne TomuuBa. Buusr
pabotsr Ne3
TOIUIMBHBIX  J100aBOK U
BOCCTaHOBHTEJIEH,
BIYBaeMbIX 4Yepe3 (ypMbl
TUISt YIyqLICHHS
pe3yiabTaToB JIOMEHHOM
2.2 TemooOmen B
. Pemienue 3agau
JIOMEHHOH TeYH.
3amura
TemsioBbIe OanaHChI. OdopmiieHne N
- 1a00paTOpHOI
Xapaxrep MU3MEHEHUS 1a00paTOpHOI
paboThr Ne4.
TeMIleparyp IO BBICOTE U paboTsr Ned. .
. YCTHBIN OIPOC
CEYCHUIO JTOMEHHOW IIeUH. IMonroroBka
CryneHu  TemaooOMeHa BBICTYIUIEHUIO Ha Bercrynuierne na IK-10,IK-13
: 0,5 [0,5/0,51/0,5/0,511| 18 y ceMuHape ’
Buapr o0mux u 30HaTBHBIX ceMuHape
JemoHCcTpHpOBaHHE
TEIUIOBBIX OanaHCcoB. «TemnoodMeH B Ha
ITokazarenmn TEIUIOBOM JIOMEHHOH TIeUn», o
N bmn4ecKoi
paboTbl JTOMEHHOH MeyH. YCTHOMY OTIPOCY, MO
Crioco0b1 pacuéra pelieHuo 3a1a4y A N
nmabopatopHOit
YIENBHOTO pacxoja KOKca
o pabotsr Ned
NPy HM3MEHEHHH YCIOBHH
HWroro no pazgeny 1 1/11 /11 | 29,4
3. JIBwKeHHE MAaTepHalioOB U
ra3oB B JIOMEHHOHN Neun
3.1 JIBmwkeHHe MaTepualioB
B TOMEHHOM eun.
OcBoboxneHne o0béMa |
eificTBHE BEPTHKAIBLHOTO €MOHCTPUPOBAHNE
A p Odopmierne A PHp
JaBJICHUS IHUXThI Kak o Ha
71a00paTOpHOI .
(hakTopos, ¢busnueckon
paboTsr Ne5.
o0ecreynBaonInx MOJIENN
Brinmonnenue o
BO3MOKHOCTh IOMALLIHETO Ta0opaTOpHOI
HEIPEPBIBHOIO OILyCKaHUs a00ThI No5 IK-10,I1K-13
Pep - 05| 05 | 05 | 18 sazanms P :
MIMXTHl B JIOMEHHOW Ie4n Pemenue 3agaq
«JlBmxenue
npu MIEPUOTUUECKOM 3amura
MaTepHajoB B N
BBITYCKE MPOJIYKTOB o TabopaTOPHOM
JIOMEHHOM meu.
TUIaBKH. Xapaxtep paboTsr Ne5.
IToaroroBka k
JBIDKCHUSI MaTepUaoB IO BeimonHeHHOE

BBICOTE M CEYCHHIO IICUML.
Bpewms IpeObIBaHMS
MarepuagoB B JIOMEHHOH
HEYH.

PpCUICHUIO 3a1a4.

JOMalIHEE 3aJaHnC




3.2 ]JIBwKeHHE Ta30B B
nomeHHoil neuu. Ilorepnm

Harfopa rasa,
JemoHcTpHrpOBaHHe
COIIPOTHBIICHUE LIUXTHI i
JIBUYKEHUIO rasa, .
nobEMHAs CHJIa Ta30BOTO Odopmenne usmaccioii
IIOTOKAa 1O BBICOTE H nabopaTtopHOH 6Moz[enn .
CEUEHHIO JOMEHHOM IeuHu. paboTsr Ne6. MADOPATOPHON 7y 10 [TK-13
Onpenensromuye 30HB TI0 0.5 0.5 0.5 18 IToxgroroBka k paboTst Net
Pemenue 3anau
CHJIOBOMY YCTHOMY OIIPOCY U Jammra
B3aUMOJICHCTBUIO TIOTOKOB K PELICHUIO 3a/1a4. N
MMUXTBI M Tra3a H HUX naGopaTopHoi
padoTsr Ne6,
3HaYeHWEe I padoThI .
. YCTHBIN OIPOC
JIOMEHHO# meun. BrusiHue
pa3Nu4HbBIX (PAKTOPOB Ha
[oTepyu Hamopa rasa B
HWroro mo pasneny 1 1 1 36
4. Tlpouecchbl BOCCTAHOBICHHUS
W TUIABJICHUs, aBTOMaTH3alus,
pe3ysIbTaThl JOMEHHOHN IJIaBKU
4.1 Ipomuecchl
BOCCTaHOBJICHUS B
JIOMEHHOM ey u
(hopMHpOBaHUS  YyryHa.
Peakiun  BoccTaHOBJICHUS
JKelle3a M3 OKCHIOB M HX Odopmnenue
pacripesiesieHle 10 BBICOTE 7Ta00paTOpHO#
nmomenHo# neun. [Ipsmoe u padotsr Ne7.
KOCBEHHOE ITogroroska k Pemenue 3amau
BOCCTaHOBJICHHE, YCTHOMY OIIPOCY U 3amuTa
ONTUMAJIbHOE Pa3BUTHE HX. K peIIeHNIO 3a1a4.|  J1abopaTopHOi
Mexanuszm 05 05 25 Boimonnenue pabotsr Ne7, IK-10,I1K-13
BOCCTaHOBJICHUS. ' ' JIOMAIIHETO YCTHBIH OIIpOC
Ilokazarenn, 3a1aHus Pesynbrars!
XapaKkTepHu3yIolIne «IIporuecchor BBINOJIHEHUS
pa3BUTHE BOCCTAHOBJICHUS. BOCCTaHOBJICHUSI B | JOMAIITHETO 33 aHUs
BoccranoBnenne kpemHus, JOMEHHOI 1eun U
Maprasia, dbocdopa, (hopmupoBaHus
TUTaHa, BaHausl. 9yTyHay.
HayrnepoxuBanue uyryHa.
OCOOCHHOCTH  BBIMJIABKH
BaHA/MEBOTO Yyr'yHa W3
TUTAHOMArH€TUTOBOI'O
CBIPbS, JIOMEHHOTO 4
4.2 [TnaBienue u
ITaK00Opa3oBaHue B
JIOMEHHOH neun. OyHKIUH
IUlaKka B JOMEHHOW Nevu.
Xon TUIaBJICHUS u Odopmnenne
nIakooOpa3oBaHus 1o naGopaTtopHOH
BBICOTE€ M CEUEHHUIO IEYH. padoTsr Neg. Pemenue 3anau
ITokazarenn, ITogroroBka k amura
XapaKTepU3YIOLIHE 3alIuTe pe3yJbTaToB
CBOICTBa IJIaKa. pe3ysIbpTaToB KypCOBO# paboThI
VYnpasneHue CBOWCTBa-MHU 05 05 05 15 KypCOBOH pabOTEHI. 3amuTa ITK-10,ITK-13
nutaka. [loctynnenne cepsl ' ' ' Brimonnenune naGopaTtopHoOi
B JOMEHHYIO eyb. JIOMAIITHETO paboTsr Ne§.
IToBenenue cepbl B 3aJlaHus Pesynbrarst
JIOMeHHO# meuu. BrusHue «ITnaBnenue u BBITNOJIHEHUS
pa3nuuHbBIX (pakTOpoB Ha 1aKkoo0pa30BaH |IOMaIIHEro 3a1aHus
cozepIKaHue cepbl B ue B IOMEHHOMN
YyryHe. Buenomennas eyumn».
necynbhyparus.
Bo3moxnoctn
MIPOU3BOJICTBA

MaJIOCEPHUCTOTO YyTr'yHa.




4.3 OCHOBHEIE
TEXHHUKO-IKOHOMUYECKHUE
IoKa3aTeIn JIOMEHHOM

Odopmnenue
IUIABKK W CHOCOOBI  HUX o
S OGue Ta00paTOpHOI
Yy ’ padoTer Ne9.
TPUHITAIIBI MOCTPOCHUS

IloaroroBka k
ITOPUTMOB

3alIuTe Pemenne 3anau

ABTOMAaTH3UPOBAHHOTO

Pe3yNIbTaTOB 3ammra
YUPABICHHIA - JIOMCHHBIM KypCOBOH pabOTHI €3yJIbTaToOB
npoueccoM. JlokanpHble U yp P pesy. " IK-10,I1K-13

i 0,5 15 | «Ompenenenue | KypcoBoil paboTbI

00beAMHEHHBIE  CHCTEMBIL.

TEXHUYECKUX 3amura
Mogenu, KCHONb3yeMble B N N

nokazatenei TabopaTOPHOI
COBPEMEHHBIX  CHCTEMax .

JIOMEHHOH IJIaBKA paboter Ne9
YIpaBJICHUS XOJIOM
. MPU U3MECHEHUHU
JOMEHHBIX neyen. N
yCIOBHH pabOTHI»

NudopmarroHHsie

U K PEUICHHIO
CHCTEMBI TOIEPIKKU sanad
MIPUHATUSA pELIECHUI. )
Crioco0sI nepepaboTKu
JIOMEHHOTO IIJIaKa
Hroro no pazaeny 1 1 1 55
Htoro 3a cemecTp 421 | 421 |155,4 9K3aMEH,Kp [K-10,I1K-13

KypcoBas pabora, |IIK-10,ITIK-13

Urtoro no mucturuinee 4 4/21 4/21 |155,4 My p > ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
o0pa3oBaTeNb-HbIX TEXHOJOIMM B TPENOJaBaHUU AUCHUIUIMHBL «Teopus, TEXHOJIOTUS U
aBTOMAaTHU3aLs JIO-MEHHOT0 pouecca UCIIOJIB3YIOTCS TpaZuLUOHHAS U
UH(POPMALMOHHO-KOMMYHUKAMOHHAS TEXHOJIOTHH.

JIekuMu ¥ MpaKTUYECKHUE 3aHATHS IPOXOAAT KaK B TPaJIULMOHHON (opMe, Tak U B (hopme
3aHATUH C BU3YyaJIU3alUi IyTEM UCIIOIb30BAHMS IIPE3EHTALIMMN.

JIeKLIMOHHBIN MaTepuan 3aKkperuisieTcss B Xoze J1a0opaTOpHbIX pabOT U NPAaKTUYECKUX
3a-HATUM, HAa KOTOPBIX BBIIOJHAIOTCS TPYIIOBBIE WIM HHIWBUAyaJIbHBIE 3aJaHUs 110
npoiinenHoit Tteme. Ilpu mnpoBeneHun 7a0OpPaTOPHBIX 3aHATUM  MCIOJIB3YETCS  METOJ
KOHTEKCTHOTO0 OOy4yeHUs, KOTOPbI IO3BOJIAET YCBOUTH MaTepual IIyTEM BbISBIEHHUS CBs3€i
MEX1y KOHKPETHBIM 3HAaHUEM U €I0 IPUMEHEHHUEM.

N3yuaeMblil Marepuana yCBauMBaeTICs B XOAE CEMUHAPOB, IIPAKTHUYECKUX 3aHATHM,
JIEMOH-CTPUPOBAaHUSI Ha (PU3MYECKMX M MaTeMaTUYECKMX MOJENSAX, BBINOJIHEHUS KypCOBOM
paboThl ¥ JOMAaIIHUX 3a/JaHUN, OTBETOB Ha TECTOBbIE BOMNPOCHI. BBIABISAIOTCA CBSI3U MEXIY
KOHKPETHBIM 3HAaHHEM U €r0 IPUMEHEHUEM.

[Ipu mpoBeAeHWU TPAKTUYECKUX 3aHIATUH HCIONB3YyeTCs KeWc-MeToln — oOydeHHe B
KOH-TEKCTE MOJCJIIMPYEMON CUTYyallMd, BOCIPOU3BOAALICH peanbHble YCIOBUS pabOThI
nomeHHbIx meuerd [TAO «MMKy. OOyuvaroniuecss MOJDKHBI NMPOAHAIM3UPOBATH CUTYAIHIO,
pa3o0paThCsi B CyTH MpoOJIEM, BBIIOJHUTH PacuéThl, NMPEAJOKHUTh BO3MOKHBIE PELICHUS U
BBIOpaTh Jydmiee U3 HuX. Keiichl 6a3upyroTcs Ha pealbHbIX (PAKTHYECKUX MOKa3aTessix paboThl
JOMEHHBIX neued. Ha nmpakTU4ecKuX 3aHATUAX HCIOJIB3YETCS KOMIIBIOTEPHBIE MOJEIU XOJa
IIPOLIECCOB B JIOMEHHOM I1€YX U MOJEIIN SIBJIIEHUI JIOMEHHOT'O IIPOLecca.

CamocrosarenbHass pa0oTa CTYJEHTOB CTHMYJUPYET CTYAEHTOB K TBOPYECKOM
npopaboT-K€ TEM B IPOLECCE BBINOJIHEHUS KypCOBOM paOOThl, MHAMBUAYAJIbHBIX JTOMAIIHUX
3a/laHui, MOATOTOBKH K CEMUHApaM, TECTUPOBAHUIO U K UTOTOBOW aTTeCTalUH.

CrnenyeT UCHOIB30BaTh KOMIUIEKC HHTEPAKTUBHBIX METOJ0B O0YUYEeHMsI, BKIIOYAIOIMINNA B
ceOst:

- yKa3aHue MNpoOJIEMHBIX CHTyalMid B paboTe JAOMEHHBIX Ie4Yel C IOKa3aTelbHbIM
pelie-HueM MpoOIeMbl ITpernoaBaTesieM U 0e3 Hero;

- CAaMOCTOSITENIbHYIO TOUCKOBYIO I€ATEIbHOCTD B PEILIEHUH MPOOJIeM MO OCYIIECTBICHUIO
JIOMEHHOT 0 IIPOIIECCa, HAIIPABIIIEMYIO IIPETIOJAaBaATEIIEM;

Peanu3anuss WHHOBAIlMOHHBIX METOJIOB OOYYEHHUS BO3MOXHA C HCIHOJIb30BAHUEM
CJIe-1yIOIIUX IPUEMOB:

- PACKpbITHE IpenojaBaTesieM INPUYMH U XapakTepa HEyAad, BCTPEYAIOIIUXCS IpHU
pelie-Hun Tpo0JIeM OCYIIECTBICHHS U KOppeKTupoBku AomeHHoro mpoiecca (ITK-10), omenke
PHCKOB U ONpEIETICHUN Mep M0 00eCIeyeHHI0 0e30MacCHOCTH MTPU BBIILIABKE YYT'yHa B JOMEHHBIX
neyax (ITK-13);

- JEeMOHCTpalMs pa3HbIX MOJIXOAOB K PELICHUI0 NpoOJIeMbl CHUKEHUS YIETbHOIO
pacxo-aa KOKCa ¥ MOBBIILIEHUS TPOU3BOAUTEIBHOCTH IOMEHHBIX IIEYEH;

- aHaIU3 IMOJYYEHHBIX DPE3YyJIbTAaTOB M OTHICKAHUE TIPAHUL] MPUMEHMMOCTH HOBBIX
Ha-TpaBJICHUN ymydiieHus paboThl TOMEHHbBIX TEUeH.

IIpu mnpoBeneHMM 3aKIIOYUTEIBHOIO KOHTPOJS HEOOXOIMMO BBISIBUTH CTENEHb
MpaBWIb-HOCTU, 00beMa, TIyOWMHBI 3HAHUI, YMEHUH, BiaJeHUHN, MOJYyYEHHBIX MPHU H3yYECHUU
JUCLUIUIMHBI HAapsly C BBISIBJIEHHEM CTETIEHH CAMOCTOSITEIbHOCTH B UX IPUMEHEHUU.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA AJisl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUH 2.



8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 0O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. OcHOBBI METALTypru4ecKoro mpou3BoacTea . yuconuk / B.A. burees, K.H. BnosuH,
B.M. Konoxomnsues, B.M. Canranuk. — Cankt-IletepOypr : Jlans, 2017. — 616 c¢. — ISBN
978-5-8114-2486-3. — TekcT : anekTpoHublii // JIaHb © 3J€KTPOHHO-OMOIMOTEYHAsT CHCTEMA. —
URL.: https://e.lanbook.com/book/90165

2. Usne, C.A. Meraurypruueckue TEXHOJOTUU. MeTauryprust 4€pHBIX METAJIIOB .
yuebHoe mocooue / C.A. Usnes, M.I1. KiroeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — TekcT : a5eKTpoHHbIA /| DaeKTpOHHO-0MOaHOTeUHas cucTema «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/108106 (mxara obpamienus: 27.11.2019). — Pe-xum
JoCTyma: Ji1 aBTOPH3. MOJIb30BaTENCH.

0) lonoJiHMTEIbHASA JIATEpaTypa:

1. Teopust u TeXHONOTUsI TOMEHHOTO Mpoliecca [DnekTp. pecypc]: YueOHoe mocobue -
Pexum nocryna:

http://www.kodges.ru/nauka/148148-teoriya-texnologiya-domennogo-prozessa.html/

2. ITapcynkun, b. H. ABromMaTu3amus 1 ONTUMH3AIHS YIIPABICHUS POLIECCOM BBHITUIABKH
4yryHa B JIOMEHHBIX medax : ydeOHoe mocobue / b. H. Ilapcynkun, C. M. Aunpees, T. T
Cy-xoHocoBa ; MI'TY. - Marautoropck : MI'TY, 2018. - 215 c. : wir., Ta0n., cxemsl, Tpad.,
JU-arp., HOMOTp., 3cku3bl. - ISBN 978-5-9967-1208-3. - URL.:

https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues
/1/1524803/3635.pdf&view=true .

B) MeToauyeckue ykasaHus:
1. Cubararymunn C.K., BaranoB A.U., Xapuenko A.C. BiusiHue ypoBHs 3achllii = U

Ta30BOTI'0 IMOTOKA Ha YTJIbI OTKOCA MaTCpHaAJIOB B MOACIIN KOJIOIIITHHUKA JIOMEHHOM IIEYH.

Marnurtoronck: M3n
2. Cubararynnus C.K., Baranos A.U., Xapuenko A.C. M3yueHue BAUsSHUS BUJA

IIMXTOBBIX MaTEPUAJIOB JOMEHHOM IIABKUA U UX PACIIPEAEIIEHHUS 10 CEUCHUIO KOJIOIIHUKA Ha
ra3onpoHMIaeMocTb. Marautoropck: Mzn

3. Cubararymnun C.K., Baranos A.1., Xapuenko A.C. 3yueHue BIUsSHUSA KPYTHOCTH U

q)OpMBI MaTCpHaJIOB HA UX Ia30IIPOHULIAEMOCTb. MaFHI/ITOFOPCKZ H3n

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:
IIporpammHoe o0ecneuenne

Haumenosanue 110 Ne norosopa CpoK nercTBUSA JIUIEH3UN
MS Windows 7 Professional (st J-757-17 oT
KNaccoB) 27.06.2017 27.07.2018
MS Office 2007 Professional Ne 135 ot 17.09.2007 OeccpouHo
7Zip CcBOOOTHO 06eccpoyHO
FAR Manager cBOOOIHO OCCCPOUHO

IIpodeccnonanbublie 6a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHbIE CHCTEMbI

HazBanue kypca Ccpuika

DnektpoHHas 0a3a nepuoarueckux n3nanuii East View
Information Services, OO0 «MIBHUC»

Hanuonanpnas MH(POPMALMOHHO-aHAIUTHYECKAs

cucreMa — PoCCuiCKUI MHIEKC HAYYHOT'O IUTUPOBAHUS

(PUHII)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project risc.asp



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
http://www.kodges.ru/nauka/148148-teoriya-texnologiya-domennogo-prozessa.html/
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
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

[TouckoBass cucrema Axamemust Google (Google
Scholar)

URL: https://scholar.google.ru/

WNudopmannonnas cucrema - EauHoe okHO TocTyma K
MH(POPMALIMOHHBIM pecypcaM

URL: http://window.edu.ru/

OIOIKETHOE
WHCTUTYT

®denepanpHOE roCcyJapCTBEHHOE
YUpEXICHUE «DenepalbHbIN
IPOMBINIICHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas ['ocynapctBennas 6nbnuoreka. Katamnoru

https://www.rsl.ru/ru/4readers/cat
alogues/

DnekTpoHHbIe pecypchl oubmmoreku MI'TY um. I'.U.
Hocosa

http://magtu.ru:8085/marcweb?2/
Default.asp

() bHBIN BaTEJILHBINA opT —

cacpar obpasorate opral http://ecsocman.hse.ru/

OxonoMuka. Cornosnorusd. MeHe KMEHT

YHuBeEpcUTETCKas uHpopMaImoHHas cucreMma . .
https://uisrussia.msu.ru

POCCHUS P

MexnyHaponHas HayKoMeTpuueckas pedepaTuBHas U
ITIOJTHOTCKCTOBAsA 68.38. JAaHHBIX Hay‘IHLIX I/I3,I[aHI/II71 <<W6b
of science»

http://webofscience.com

Mexnynaponnas pedepaTuBHAsT U IOJHOTEKCTOBAS
crpaBOYHas 0a3a JAaHHBIX HAYYHBIX U3JaHUN «SCOPUSY

http://scopus.com

MexnyHapoaHas ©0a3a IOJIHOTEKCTOBBIX JKYpPHAJIOB
Springer Journals

http://link.springer.com/

MexayHapoiHasi KOJUICKIIUS HAYYHBIX IPOTOKOJIOB TI0
pas3IMYHbBIM OTpaciIsiM 3HaHui Springer Protocols

http://www.springerprotocols.co
m/

MesxayHapoaHas 6a3a HaydHBIX MAaTEPHAJIOB B 00JIaCTH
busnueckux HayK M MEDKHHUpHHTa SpringerMaterials

http://materials.springer.com/

MexnyHapoaHas 0a3a CpaBOYHBIX M3JaHHUM MO BCEM
otpacism 3HaHui SpringerReference

http://www.springer.com/referenc
es

MexnynaponHas pedepatuBHas 0a3za JaHHBIX 10
YUCTOM M npuKIaHoi Mmaremarrke ZoMATH

http://zbmath.org/

MexnyHapoaHas pedepaTuBHas W IOJIHOTEKCTOBAs
crpaBoYHas 0a3a JaHHBIX HAYYHBIX W3aHU# «Springer
Naturey

https://www.nature.com/siteindex

«HaumonanbHbIN
(HIT

ApXMB  Hay4yHBIX  KYpHaJIOB
3JIEKTPOHHO-MH(MOPMALMOHHBIA  KOHIIOPLILYM»
HOUMKOH)

https://archive.neicon.ru/xmlui/

9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTLTHHBI (MOTYJIs1)

MaTepHaHBHO-TCXHquCKOG obecnieueHue JUCIIMITIIMHBI BKJIIFOYACT:



https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH ISl TpEACTaBICHUS y4eOHON
uHpopManuu OOJIBLIION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, IMepeJadyud u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIIELMAJIN3UPOBAHHON MEOEIBIO.

2. YyeOHas aynuTopusi Ui TPOBEACHHS J1a0OpPaTOPHBIX 3aHATUH: JabopaTopus
JIOMEHHOTI'0 ITPOM3BO/ICTBA - CHIELIMAIM3UPOBAHHAS MEOEIIb;

¢u3nveckre MOJEIH JOMEHHBIX Iedel; 1abopaTOpHbIE YCTAaHOBKH JJISi UCCIIETOBAHHMA
IIPOLIECCOB, MTPOTEKAIOIINX B JJOMEHHBIX I1€YaX: MOJEIb KOHYCHOIO 3arpy304HOr0 YCTPOMCTBA,
MO/IeJIb TOpHA JIOMEHHOM Ieun

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayauropus Ui NPOBEICHHs IPAKTUUYECKUX 3aHATHH OCHAILCHA:

- TEXHUYECKHMMH CpEICTBaAMHU OOyuYeHHUs, CIYyXaIlUMU JUIsl IPEACTaBICHUS Y4eOHOM
uHpopMaluuu OOJIBLIION ayAMTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBAa XpaHEHUs, INepetadyd u
npeJcTaBieHus yueOHON HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. YueOHas ayIuTOpus /1715l BHIIIOJHEHUS KYPCOBBIX Pa0OT OCHAIIIEHA:

- KOMIIBIOTEpHO# TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. YuebHas ayquTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAILICHA!

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

6. [Tomemienue st CaMOCTOSATENbHON pabOTHI OCHAIIIEHO:

- KOMITBIOTEpPHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

7. TlomemeHue A XpaHeHHs W TNPO(UIAKTUYECKOrO OOCIyXHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus! yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



MHNPUJIOXEHHUE 1
Y4eOHO-MeTOIHYECKOE 00eclieueHHe CAMOCTOSATeILHOI PadoThI CTY/1eHTOB

[To mucummuimne «Teopusi, TEXHOIOTHS M aBTOMATH3ALUS JIOMEHHOTO IPOIECCca»
IpeIyCMOTPEHA ayJAUTOPHAs M BHEAYJIUTOPHAS CAMOCTOSsITEIbHAs paboTa 00yJaroIuXcsl.

AynuTopHas caMOCTOsITeNbHass pabdoTa CTYACHTOB MpPEANOJiaracT BBHIIOJHEHHUE W
3anMTy J1a00paTOPHBIX padoT, TECTUPOBAHKE, y4acTHE B CEMHHApE, PEIICHUE 3a7a4 U paboTy
Ha (PU3MUECKUX MOJEIISAX, TECTUPOBAHUE.

KypcoBasi paGoTa BBINOJHSIETCS O0yYarOIIUMCS CAMOCTOSITEIBHO B COOTBETCTBHH C
3aJaHleM, BBIJAHHBIM IpernojaBaTeneM. VICXOAHbIE ITaHHbIE W METOAWYECKHE YyKa3aHHS
NpeJCTaBICHb B 00pa30BaTeIbHOM TopTalie. VIcXOoaHbIe NaHHbBIC BKIOYAKOT (HaKTUYECKYIO
IPOU3BOJICTBEHHYIO HH(OPMAIIHIO O paboTe JOMEHHBIX MEYeH.

[Tpu BBIOTHEHUH KYpCOBOW pabOThI OOYYArOIIUICS JAODKEH ONMPEICIUTh OCHOBHBIC
TEXHOJIOTUYECKHE TTapaMeTphl paboThl TOMEHHOW MeYr IPY HU3MEHEHUH YCIIOBHH PaOOTHI.

KypcoBas pabota nomkHa ObiTh oopmiiena B coorserctBuu ¢ CMK-O-CMI'TVY-42-09
«KypcoBoii mpoekt (paboTa): CTpyKTypa, CoIep)kaHHe, OOIIMe IpaBHia BBHIMOJIHECHUS WU
o OpMIICHHUSY.

Buowi 1abopamopmvix 3ausmuti:

1. Bnusnue ypoBHS 3aChllld M Ta30BOrO IMOTOKA Ha YIJIBI OTKOCA MAaTepuajoB B
MO/I€JIA KOJIOIIIHUKA JOMEHHOU MeYH.

2. W3yyeHue BIMAHHS BHJIA ILIUXTOBBIX MATEPUATIOB JOMEHHOW IUIABKM M HX
pacnpeneneHus 1o CEYeHHUIO KOJOIHNUKA Ha Ta30IPOHUIAEMOCTb.

3. V3y4eHue BIUSHUS KPYITHOCTH U ()OPMBI MATEPHAIIOB HA UX Ta30MPOHUIIACMOCTb.

4. Ananu3 ¢GakTOpOB, BIUSIOIIMX Ha PABHOMEPHOCTh COCTaBa IIMXTHI HA KOJOLTHUKE
JTOMEHHOH IIE€UH.

5. AHanu3 IpeHakHOM cOCOOHOCTH TOPHA TOMEHHOH Meyu.

6. Pacnpenenenne marepuanoB 1O OKPY>KHOCTH B KOJIOHNTHUKOBOM ITPOCTPAHCTBE
JIOMEHHOM MeYH.

7. 3y4yeHune cxoja ChIIy4ero Marepruaiia yepe3 OTBEPCTHE.

8. JlaBieHue MUXTHI HA )KUJIKUE TPOAYKTHI IIJIaBKH.

9. Pacnpenenenne MarepuaaoB Ha KOJIOIIHUKE JOMEHHOW TEYH TMPU 3arpy3Ke C
MCIIOJIb30BAaHNUEM MOJABUKHBIX ILJIUT.

IIpumepnvie npaxmuueckue 3aHAMUSA:

1. ITo peaknusm npsimoro BocctanoBieHus Fe uz FeO u Si u3 SiO; o6paszosanocs 115
kr CO/t uyryna. Bcero BoccranoBunoch 940 kr >xenesa, comaepkanue Si B uyryne 0,65 %.
OrnpenennuTs CTeneHb NpAMOro BoccTaHoBiIeHus 1o [1aBnosy M.A.

2. OnpenenuTth CTENeHb NpsMOro BoccTaHoBIeHUs 1o [laBnoBy M.A. 10 M3BECTHBIM
MCXOJHBIM JJAHHBIM: KOJIMYECTBO OTHSTOTO KHCJIOPOAA MPH MPSIMOM BoccTaHOBIeHHH Fe u3
FeO u Siu3 SiO; - 55 kr Ha 1 T yyryHa, ob1iee KOJIU4eCTBO BOCCTAHOBIEHHOTO XkKene3a 940 kr/t
4yyryHa, coqaepxkanue Si B uyryHe 0,65 %.

3. OmpenenuTh KOIM4ECTBO (ypMEHHOTO Ta3a, oOpazoBasiierocs u3 300 kr yriepoaa
KOKCa MpU TOPEHUH €T0 B IyThe, coaeprkarieM 25% Kuciopoaa, mpu BiaxHocTH ero 1,0 %.

4. OmpenenuTh cocTaB (ypMEHHOTO Taza, 00pa30BaBIIErocs MPH TOPEHUH YIiIepoaa
KOKca B JIyThe, coziepxkarieM 25% Kucioposa, mpu BiakHocT ero 1,0 %.

5. OmpenenuTh KOJIMYECTBO (hypMEHHOT O ra3a, oopasytomierocs u3z 100 M IIPUPOJIHOTO
ra3a (B Bune CHj,) npu comepxanuu kuciopoja B 1yTee 25% u Binaxknoctu ero 1,0 %.

6. OnpenenuTb cOCTaB MPOAYKTOB TOPEHHs MPUPOJHOTO ra3a B AyThe, COJEpIKaIleM
25% xucnopona, npu BraxHoctu ero 1,0 % (mprUMEeHUTETbHO K YCIOBHUSIM JOMEHHOM IJIaBKH).



Bonpocul k sx3ameny:

1. OcHoBHBIE TOKa3aTeNd XHUMHUYECKOIO COCTaBa JKENE30pYAHBIX MaTepHaioB
JIOMEHHOM TUIaBKH.

2. OcHOBHbBIE TyTH CHUKEHUSI YIETBHOTO pacxoja KOKca IPH BBIIJIABKE YyT'yHa.

3. Buael MarepuanoB, HCHOJB3YEMBIX I “IPOMBIBKM~ JIOMEHHOM II€Yd U
dbopMupoBaHUs rapHUcaxa Ha GyTEepOBKE.

4. OCHOBHBIE TIOKA3aTEIH TEIIOBOK paOOThI JOMEHHOM IMEYH.

5. ®u3uKO-MEeXaHUYECKHE CBOMCTBA MAaTEPUAIIOB, UCIIOJIb3YEMbIX B IOMEHHOM ILIaBKE

6. lI3MeHeHne cTeneHn BOCCTAaHOBIICHHS XKele3a OT GypM JI0 KOJIOIITHUKA.

7. IlokazaTenun KayecTBa KOKca.

8. BiausiHMEe OCHOBHOCTH I1IJJaKa Ha €ro CBOMCTBA

9. Ilokazarenu CSR u CRI u ux BnusHME HA pabOTy JOMEHHOM MEYH B COBPEMEHHBIX
YCIOBUSX.

10. TToBeneHue cepsl MO BHICOTE JJOMEHHOI MeYu.

11. TIlokazarenu, XapakTepu3yIOLIUE COBPEMEHHbIE TpeOOBaHMUS K KauyeCTBY
KEJIE30PYTHOTO CHIPHA.

12. Peakuuu nepexoia cepsl B IIUTAK MPH BHIIUIABKE YYyTryHa B JOMEHHOM MEYH.

13. ®opmupoBaHHe CI0s NIMXTHI HA KOJIOUIHUKE TOMEHHON MEYH.

14. IIpon3BoACTBO HIJIAKOBOM MEM3BI.

15. Matpuiia 3arpy3ku MaTepuaioB JOTKOBBIM 3arpy304HbIM YCTPOWCTBOM.

16. Iloka3zaTenu, XapakTepu3yrolue TEMIIEpATypy MJIaBICHUS LIUIaKa.

17. KoHTponb pacmpeleneHuss MaTepuaioB MO OKPYXKHOCTH U CEYCHHUIO TOMEHHOMN
neYu.

18. TlnaBienue u ntakooOpa3zoBaHKe MO BBICOTE JOMEHHOM TEUH.

19. Vnpapnenwe pacnpeneseHueM MaTepHalioB IO CEYCHUI0 JOMEHHOW TeYH ¢
JIByXKOHYCHBIM 3aCBIIHBIM allapaToM.

Bonpocvl yemnoeo onpoca:

1. KoMnoHeHT ras3a, UMEOIHUi MaKCUMAJIbHYIO CKOPOCTh MOJIEKYJISIpHON nuddy3un
(BapuanTtsl oTBeTOB: CO,, CO, Hz Ny, H20).

2. Bunpl mugdy3un rasa-BoccTaHOBUTENS B JOMEHHOW neun AUQPQy3uu (BapuaHThI
OTBETOB: BHEIIHAA (0ObIYHAS), MOJEKYNIsIpHas (KHYJICEHOBCKas ), aATOMHAsI, aKTUBUPOBAHHAs ).

3. OCHOBHOI MEXaHHW3M BOCCTAHOBJIGHHS JK€J€3a W3 OKCHAOB B JOMEHHOHW meuun
(BapuaHTBl OTBETOB: aJCOPOIIMOHHO-KATATUTHYECKUM, AMCOIUAIIMOHHBIA, MapOOKCHIHBIN,
JUCOITUAIMOHHO-aICOPOIIMOHHBIH ).

4. PexxuM BOCCTaHOBIICHUS K€JI€3a U3 OKCUJIOB IO JIMMUTUPYIOLIEH CTaquM SBIIAETCS
(BapuaHThl OTBETOB: JU(PPY3NOHHBIM; KHUHETHYECKUM; KHUHETHYECKUM TIPU HU3ZKUX
Temreparypax, UGG y3HOHHBIM TPU BBICOKUX TemrepaTypax; TMPpPy3HOHHBIM IPU HU3KUX
TEeMIEpaTypax, KHHETUYECKUM IIPU BBICOKUX TEMIEPaTypax).

5. BnusHMe MOBBIIEHUS! COJAEPKAHMS JKeJle3a B IIMXTE Ha YIEIbHBIM pacxo]l KOKca B
YCIOBUSX JOMEHHOW meun aud@y3uu (BapuaHThl OTBETOB: YBEIUYHMBAETCI C POCTOM
COJIEpKaHus JKeJe3a B INUXTE A0 JOCTHKEHUS MPENEIbHO JTOIYCTUMOrO €r0 YPOBHS, a 3aTEM
YMEHbILIAETCS; YMEHBIIAETCSI; OCTAETCS IPUMEPHO MOCTOSIHHOM; yBETMUUBAETC ).

6. XUMUYECKHH DSJIEMEHT WU COCIUHEHHE, BOCCTAHOBIEHHE KOTOPBIM TpelyeT
HAaUMEHBIIET0 KoJudecTBa Teruia AudQy3uu (BapuaHThl OTBETOB: BOJOPOJ; MOHOOKCHJ
yraepoaa (CO); yriepon).

7. B n1OMEHHOW Te4YrM MO XOAYy JBWKEHHUSI raza IMEpBbIM BOCCTAHOBISIETCS OKCH]
muddy3un (Bapuantel oTBeToB: Fe,03; FeO; Fes0y).

8. Koadhumment nepexona pochopa B MeTaym npu BBIIIJIABKE MEPEIETHHOTO YyTyHa
(BapuanTtsl otBetos: 0,02 — 0,08; 0,2 -0,8; 0,5 - 0,7; okono 1).

9. Bun okcuma MgO mno BIMSHUIO Ha CBOWCTBAa IIJlaka (BapUaHTBl OTBETOB:
HEUTpanbHbIi; aM(pOTEpHBIN; KUCIIBII; OCHOBHON).



MNPUJIOKEHHUE 2

OueHoYHBIE Cpe/ICTBA /AJs NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTauuu
a) [lnannpyemble pe3yibTaThl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHHUs MPOMEKYTOYHON aTTeCTAlNH:

CtpyKTypHBII
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeCTBA
KOMIETEHINH
IT1K-10 - ¢cnoco0HOCTH 0CYylIECTBIATH H KOPPEKTHPOBATH TEXHOJIOTHYeCKHe MPOLecchl B METAJUIYPIrHM M MaTepraioo0padoTKe
3HaThb - OCHOBHBIE OIPENIEICHMSI U ITOHSATHS, TeopeTnueckne BONPOCHI K IK3aMEHY:

HCIIOJIb3YEMBIE IIPU OCYILIECTBICHUHU U
KOPPEKTUPOBKE TEXHOJIOTUU U
ABTOMATHU3alMM JIOMEHHOI'O IIPOLIECCa;
- OCHOBHBIE METObI HCCIIEOBAHU,
HCIIOJIb3YEMBIX IIPU OCYLIECTBICHUU U
KOPPEKTUPOBKE TEXHOJIOTUU U
aBTOMATHU3alMy JIOMEHHOIO IIPOLEeCcCa;
- ONPEICIICHUS TTIOHATHI IO BBITIABKE
Yyr'yHa B JIOMEHHOM I1€4HU, Ha3bIBAET
XapaKTEPUCTUKH X0J1a TOMEHHOTO

porLecca;

- LIMXTOBbIE MaTepuaiabl JOMEHHOU
TUTaBKH; OCHOBHBIE
TEXHUKO-3KOHOMHUYECKHE HoKa3aTeinu
JOMEHHOM IUIaBKM M CIIOCOOBI  HX
yJIydlleHus; oOlue npaBuia MOCTPOSHUs
aJITOPUTMOB aBTOMAaTU3UPOBAHHOTO

yIOpaBlIeHUS JOMEHHBIM IPOLIECCOM;

- OIIPECIICHUs IIPOLECCOB: JBUKEHUE
IIMXTOBBIX MaTepUAJIOB IPU 3arpy3Ke B
neyb, TOpeHHe TOIINBA y (ypM TOMEHHOM
Me4u, TerIooOMeH B JOMEHHOM eyH,
JBUKEHHE MAaTEPUAJIOB B IOMEHHOMN IIEYH,

JABMJKCHUE Ia30B B )IOMeHHOﬁ eyuu,

.OCHOBHBIE IIOKA3aTEJIM XHMUYECKOTO COCTaBa JKEJIE30PYIHBIX MAaTEpUAIOB JOMEHHOMN
IUTaBKU.

.OCHOBHBIE ITyTH CHUKEHUS YAEIBHOIO pacXxo/a KOKCa IPYU BBIIUIABKE YyT'yHA.

. Bunpl MarepuanoB, UCTIONBb3YyEMbIX JUISl “TIPOMBIBKM’ JOMEHHOH Meuu U GOpMUpPOBaHUS
rapHucaxa Ha (yTepoBKe.

. OcHOBHBIE TOKA3aTeNN TEIJIOBOM pabOThI JTOMEHHOM IEUH.

. PU3UKO-MEXaHUYECKUE CBOWCTBA MAaTEPUAJIOB, UCIIOJIb3YEMBIX B JOMEHHOM IIJIaBKE

. I3MeHeHue cTerneHn BOCCTaHOBIICHHS JKelle3a 0T (ypM JI0 KOJIOIIHUKA.

. Ilokazarenu kauecTBa KOKca.

. BiiistHue 0CHOBHOCTH 1JIaKa Ha €ro CBOMCTBA

. IToxazarenn CSR u CRI u ux BnusHue Ha pabOTy JOMEHHOM MeYH B COBPEMEHHBIX
YCIIOBHSIX.

0. IToBeneHue cepbl MO BBICOTE TOMEHHON MEYH.

1. TToka3zarenu, XxapakTepHU3yrollue COBPEMEHHbIE TPEOOBaHMSI K KaUeCTBY JKeJI€30pYAHOIO
CBIPBS.

2. Peakuuu nepexoa cepbl B IIIJIaK IPU BBIIUIABKE YYT'yHa B JOMEHHOW MEYH.
3. @opMUpPOBaHUE CIIOS MINXTHI HA KOJOIHUKE JOMEHHOM Ieun.

4. [Ipon3BOACTBO IIJTAKOBOM MEM3BI.

5. Marpuna 3arpy3ku MaTepHUajIoB JJOTKOBBIM 3aIPy304HBIM YCTPOHCTBOM.
6. [TokazaTenu, XxapakTepu3yIolye TEMIIEpATypy IUIABJICHHS IIIJIAKa.

7. KoHTponb pacnpezeneHuss MaTepruaioB M0 OKPYKHOCTH U CEUEHUIO JOMEHHOM IeuHu.
8. [1naBneHue u MIaKO0Opa30BaHMUE IO BHICOTE TOMEHHOM TIEYH.

9

praBJ'ICHI/Ie pacnpeaciicCHueM MaTrcpuajoB 110 CCUCHUIO JOMEHHOM IIe4Hu

JBYXKOHYCHBIM 3aCBIITHBIM aIlliapaToM.




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

BOCCTaHOBIICHUE U (hopMUpOBaHHEe
YyryHa, IUIaBJICHHUE U [IUIAKOOOpa3OBaHHE.

0. Pactpenenenue peakuuii BOCCTaHOBJIEHUSI OKCUJIOB JKeJle3a U IPUMECEH YyyryHa 1o
BBICOTE JOMEHHOM I1EYH.

1. BausiHue cKOpOCTH ra3a Ha MOTEpPU HAIlopa €ro Mpu JBUKEHUHU YEpe3 CIOU ChIITY4Yero
Marepuaia.

2. TepmoauHaMuKa BOCCTAHOBJICHHUS JKell€3a MOHOOKCHAOM yriepozaa. Jlumarpamma
npesenbHON cTenenu uenoib3oBanus CO.

3. Biusinue pacripenesieHust Keae30pyIHOTO ChIpbsl U KOKCa IO paguycy Nedyu Ha MOTepu
Haropa rasa.

4. OcoOeHHOCTH TEXHOJOTUU JOMEHHOH IUIaBKM Mpu paboTe Ha ChIpbe, HMEIOIIEM
NOBBIIIEHHOM cojiepkanue Ti0;.

5. BiusiHue cMemmBaHus KeNe30pyAHOr0 ChIpbsl M KOKCa Ha MOTEpPH Haropa rasa.

6. TepmomuHaMuka BOCCTAHOBJIEHHS BOAOPOAOM. Jluarpamma mpeAenbHOM CTENeHU
HCII0JIB30BaHUs BOJIOPOJA.

7. BausiHME OTCEBa MEJIOYM U3 JKEJIE30PYIHOIO ChIPhsl HA TOTEPHU HAIOpa rasa.

8. MexaHu3M BOCCTaHOBIIEHUS KeEJ€3a U3 OKCUJIOB.

9. Biiusinue coneprkanus skeiie3a B CbIpb€ Ha CKOPOCTh BOCCTAHOBIICHUS.

0. MexaHu3M MOCTYIUICHUS! KOKCA B 30HY TOPEHUS.

1. BiustHue KpynmHOCTH arjioMepaTa M OKaThIleld Ha CKOPOCTh BOCCTAHOBIICHUS.

2. Onpenensonye mo ra30{MHaMUKe 30HbI IOMEHHOH TEeYH.

3. BnusHuMe pacxoga ra3a-BOCCTAHOBHUTENSI Ha CKOPOCTb BOCCTAHOBIICHHUS JK€Je3a W3
OKCHJIOB.

4. Busbl 30HaNBHBIX TETUIOBBIX 0aTaHCOB U UX XapaKTePUCTHKA.

5. Brnusaue TemmepaTypbl Ha CKOPOCTh BOCCTAaHOBJICHHSI B KHHETHYECKOM U
muh y3MOHHOM peKMMax MPOTEKaHHUs Mpoliecca.

6. Bupl 00mux TETUIOBBIX 0aJaHCOB M X XapaKTEPHUCTHKA.

7. Buapl TOIIIMBHBIX J00OABOK.

8. XapakTep ABUKEHHUSI MAaTEPUAJIOB 110 BHICOTE U CEUCHUIO IOMEHHOMN NeYn

9. BrnusHue BHJa OKCHAA M CIOCO0A MOATOTOBKH CHIPhsi HA CKOPOCTh BOCCTAHOBIICHUS
Keesa.




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

40. Buasl muddy3um ra30B B yCIOBUAX JOMEHHOM IJIABKH.

1. CymHocTh pacuéra yAelbHOIO pacxoja KOKCa MO TEIJIOBOMY OallaHCy HMXKHEH 30HbI
JTOMEHHOU IIEUU.

2. Briusiaue coneprxanuit MgO u Al,O3 Ha cBolicTBa NUIaKa.

3. IlpeumymiecTBa U HEOOCTATKHU IMPSMOTO M KOCBEHHOT'O BOCCTAHOBJICHHMS JKejie3a U3
OKCHU/IOB.

4. OcoOEHHOCTH BBITUIABKY BaHAAMEBOTO YYT'yHA.

S. Peakiiuu ropeHust B JOMEHHOW MEYH.

6. Ilorepu Hamopa rasa, K03(pPHUIHEHT CONPOTUBICHUS MIMXTHl U IWUHAMUYECKHI HaIop
rasa rno BbICOTE JIOMEHHOM NEYH.

7. TemmepaTypsl U TEIJIOEMKOCTH OTOKOB IUXTHI U T'a3a IO BBICOTE U CEYCHUIO TOMEHHOM
neyu.

8. Iloka3zaTenu, XxapakTepu3yroliyue ropeHre TomauBa y GypM JOMEHHOM mevu.

YMmers

- BBIOCNATH  Haumboiee  3HAYUMBIE
COCTABJISIOLINE TEOPUH, TEXHOJIOTHU U
aBTOMATH3aIMH JOMEHHOTO IPOIECCa;

- o0cyxnaare cnocoObl 3(PHEKTUBHOTO
pemieHust  3ama4 = [0  TIOBBIIICHHIO
MIPOU3BOIUTEILHOCTH JIOMEHHON  T€YH,
CHIDKEHHIO YNIEIBHOTO pacxoja KOKca,
yIy4IIEHUIO Ka4yecTBa qyryHa,
00€eCTeueHUI0 NTUTEIBLHOMN CITYKObI TeYH;
- pacrio3HaBaTh 3()()EeKTUBHOE PELICHUE OT
Hed(DPEKTUBHOTO npu W3MEHEHUU
TEXHOJIOTUH JOMEHHOH IJIaBKH;

- OOBSACHATH (BBISABISATH W CTPOUTH)
TUIMYHBIE MOJIENN 33/1a4, OTHOCSIIUXCS K
TEOpHH, TEXHOJIOTHH "
aBTOMAaTH3allMd JOMEHHOTO IPOIecca;

Ha npakTu4ecKkux 3aHATHAX PelIAOTCS 3a4a4M:

1. Onpenenuts cTeneHs NpsiMoro BocctaHoBiaeHus no [1aBnoBy M.A. 1o u3BeCTHBIM
MCXOJIHBIM JaHHBIM: PAcXO]] yIiiepoJa Ha BoccTaHOBJIeHHUE xene3a u3 FeO pasen 50 kr,
oO111ee KOJIMYECTBO XKeJie3a B UyryHe paBHO 945 Kr, B TOM 4HCIIe TOCTYIHBILETO B
METaJIIINYEeCKOM cOocTOSTHUM 10 Kr.

2. OnpenenuTb cTeneHb NpsSMoro BoccTaHoBieHus mno IlaBmoBy M.A. HcxonHbie
JaHHbIE: KOJMuecTBO oOpaszoBaBmierocss CO  mo BceM peakiusiM BOCCTaHOBJICHMS
cocrapmsier 120 M*/T dyryHa, B TOM YHCIIE [0 PEaKIisM BOCCTAHOBIICHHS IPHMECeil 4yryHa
20 M%/T 4yryHa; KOJIHYeCTBO BOCCTAHOBICHHOTO IO BCEM DEAKIMsM kenesa 940 Kr/T
qyryHa.

3. Ilo peakuusam npsamoro BocctaHosneHus Fe uz FeO u Si uz Si0;, o6pazosanock 115
kr CO/t uyryna. Beero BoccranoBuinochk 940 kr xkenesa, coaepxkanue Si B uyryne 0,65 %.
OrnpenenuTs cTeneHb NpAMOro BocctaHoBiaeHus 1o [1asmoy MLA.

4. OnpenenuTh CTENEeHb MPSIMOTO BOCCTaHOBIIEHUS 10 [1aBnoBy M.A. 10 U3BECTHBIM
MCXOJIHBIM JIAHHBIM: KOJIMYECTBO OTHSATOTO KUCIOPO/Ia IPH MPSIMOM BOCCTaHOBIIEHUH Fe u3

FeO u Siu3 SiO; - 55 kr Ha | T yyryHa, o6111ee KoJIM4ecTBO BOCCTaHOBJIEHHOTO kene3a 940




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

- TNPUMEHATh 3HAaHUS TI0  TEOPHH,
TEXHOJIOTHH u ABTOMATH3AINH
JOMEHHOTO nporiecca B
npodeccnoHaTbEHOMI JIESITEIIbHOCTH;
UCIIOJIb30BATh 1704 Ha
MEXTUCIUTTMHAPHOM YPOBHE;

- mpuoOperaTb 3HaHHMA B  00JacTH
JIOMEHHOT'O TIPOIIECCa;

- KOPPEKTHO BBIPAKATh u
apryMEHTHPOBaHO 000CHOBBIBATh
MOJIOKCHHSI. TEOPHUU, TEXHOJOTUU  H

aBTOMaTu3alvi AOOMCHHOTO IIponecca.

KI/T 4yryHa, coaep>xanue Si B uyryne 0,65 %.

5. OnpeaenuTs KOTUYECTBO (hypMEHHOTO Tra3a, oopa3osasiierocs u3 300 kr yrieposa
KOKCa IIpY TOPEHUH €T0 B AYThe, cojepxkaliemM 25% Kuciaopoaa, npu BiaxHocTH ero 1,0 %.

6. OnpenenuTs cocTaB (pypMEeHHOTO ra3a, 00pa30BaBILIETOC IPU FOPEHUH yTriIepoaa
KOKCa B 1yThe, coaepxkaiieM 25% Kuciaopoja, npu BiaaxuHoctu ero 1,0 %.

7. Omnpenenuth KoOMMYecTBO (ypMEHHOTO rasa, oOpasyromerocs u3z 100 M
npupoaHoro rasa (B sune CHy) npu copepkanuu KUCI0poaa B 1yThe 25% U BIaKHOCTH €T0
1,0 %.

8. OmpenenuTh COCTaB MPOAYKTOB FOPEHUs MIPUPOIHOTO ra3a B IyThe, COJIEPKaIIEM
25% xwucnopojna, npu BiaxkHocTu ero 1,0 % (IpUMEHUTENBHO K YCIOBHUSM JOMEHHOU
TIJIABKH ).

9. Onmnpenenuth cteneHb ucnonb3oBanuss CO B JOMEHHOW TMEUH.
konomHukoBoro raza: CO =23%, CO, =20%, H, = 8 %.

10. OnpenenuTh pacxo]l KOKCa Ha BOCCTAHOBJIEHUE KPEMHHUSI B 1 TOHHE UyryHa 1npu
conepxanuu ero 0,8%. Conepxanue yriepoja B Kokce 85 %.

11. Omnpenenuth pacxoJ KOKCa Ha BOCCTAaHOBJIEHME MapraHua B 1 TOHHe
nepeenbHOro YyryHa npu cojepsxkanuu ero 0,5%. Coaepskanue yriepoja B kKokce 85 %.

12. B noMeHHYIO TIeub, BBIIUIABISIONIYIO JTUTEHHBIA UyTyH, MOCTYMAaeT 3 KI Cephl.
Conepxxanne cepbl B uyryne 0,02%. Bwixoxg mmmaka 300 kr/t uyryHa. OnpenenuTsb
conepskanue CaS B IJ1ake NP YCIOBUHU MIEPEX0/Ia B 3TO COSMHEHHE BCEU CEpHI IIJIaKa.

13. Onpenenuth pacxos KOKca Ha BOCcCTaHOBJIEHHE (hocopa IpU COAEPKaHUU €r0 B
nepenenbHoM uyryHe 0,08%. Conepxanue yraepoaa B kokce 85 %.

14. Coneprxanue xenes3a B ariaomepare 58%, conepxkanue xenesza B yyryne 94,5%.
Onpenenuth pacxo arjiioMepara Ha BBITUIaBKY 1 T uyryHa.

15. Pacxon xxene3opynHoro matepuaia, coaepsxarniero 0,15% P,0s, coctaBniser 1600
KI/T uyryHa. OnpeaenuTs BO3MOXKHOE cofiepxkanue ¢pochopa B nepesiebHOM YyTryHe.

16. Pacxon »xene30pynHbIX MarepuanoB, cogepxamux 1% MnO, cocraBuser 1600
KI/T uyryHa. OnpeaenuTh BO3SMOXKHOE COJIep)KaHUe MapraHiia B epeeIbHOM UyTyHe.

17. Onpenenuth pacxo Kucioposa s cxuranus y pypm 340 xr xokca,
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coaepkariero 85% yriepoja.

18. UzBectnsak comepxkutr 98% CaCOsz u 1,4% SiO,. Onpenenuts (GIrocyronyto
CIIOCOOHOCTH €ro Mpu OCHOBHOCTH Iuiaka 1,1.

19. IlluxToBBIE MaTepHasbl BHOCAT B JoMeHHYIO meub 183 kr SiOz u 191 kxr CaO.
Copnepxanune kpemHuss B uyryne 0,7%. OnpeneauTb HNOTPEOHOCTh B KBapIUTE C
conepxkanueM SiO; = 98 % nns obecriedueHrss OCHOBHOCTH IUTaka, paBHou 1,05.

20. [ITuxTOBBIE MaTEpHAIBI BHOCST B JOMeHHYIO 1eub 163 kr SiO,. Conepikanue
kpemuus B uyryne 0,6%. Beixon mmaka 300 kr/t uyryna. KakoBo comep:kanue
KpeMHe3eMa B IiaKe?

21. Hacpimuas miotsocts muxtel 1100 kr/m®. Cremens YPaBHOBEIIMBAaHUS €€
ra3oBpIM NOTOKOM cocTaBisieT 45%. OmnpenenuTs mepemnaj IaBlIeHUS Ta3a B CIOE
HIMXTOBBIX MaTepUaoOB BEICOTOM 23 M.

22. KenezopyaHas cMech B cooTHomeHnu 40:60 cocTout u3 araomepara u
okatsimei, comepxkamux 0,3 u 0,08% MnO u 58 u 65 % Fe. Onpenenuts
OPUEHTHPOBOYHOE COACPKAHME MapraHiia B IEpeIeIbHOM YyT'yHE.

23. B peakmusx mpsMOro BOCCTAHOBJICHHS B ra3 HepexoauT kuciopona 80 M/T
yyryHa. Bcero orHumaercs kucimopoaa oT okcugoB 380 kr/t uyryHa. Omnpenenutsb
MoKa3arenb NpsMoro BocctaHoBneHus no A.H. Pammy.

24. B peaknusx nNpsiMOro BOCCTAaHOBJIEHUS B a3 MepexoauT kuciaopoaa 90 xr/t
4yyryHa, B ToM uncie 10 Kr/T yyryHa nmpu BOCCTaHOBIIEHUH MpuMeceil. Bcero oTHumaercs
Kucioposa ot okcuaoB 400 kr/T yyryna. OnpenenuTs nokazareiab IpsiMoro
BoccTaHoBjeHMs o A.H. Pammy
Brnagets - IPAKTUYECKUMU HaBBIKAMH IIpumep 3a1anus K KypcoBoii padore

WCTIOJIH30BAHUS DJIEMEHTOB TEOPHH,
TEXHOJIOTUM W aBTOMaTHU3alluU
JOMEHHOT0 Mpoliecca Ha IPYrux
JTMCLUIUIMHAX, HA 3aHATUSAX B Ay TUTOPUU U
Ha MPaKTHKE;

- cnoco0amMy IEMOHCTPAIMH YMEHUS

MuHucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit deneparun
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPEKACHUE
BbICILIEr0 00pa30BaHUs
«MarHuTOropCcKuil rocyIapCTBEHHbIN TeXHUYeCKul yHuBepcurer um. I'.M. Hocosa»

Kadenpa TexHOIOrnM METANTypTUu M JIUTEUHBIX TPOLECCOB
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AHAJIM3UPOBATH CUTYALMIO [IPU U3MEHEHUN
TEXHOJIOTMYECKHUX IMapaMeTpoB

JIOMEHHOM IIJIaBKH;

- METOJaMU  ONpE/IeNICHUs! YACIbHOTO
pacxojia KoKca 1 POU3BOAUTEIbHOCTH
JOMEHHOM I1e4r TP U3MEHEHHUH YCIIOBHUM
paboTHI;

- HaBBIKAMHU ¥ METOIMKAMU 0000IIEHUS
pe3yabTaTOB PELICHUS,
AKCTIIEPUMEHTAILHON JESTEIHHOCTH B
00J1acTU TEXHOJIOTHH JOMEHHOMH MIIaBKH;

- croco0amMu OlEHUBAHUS 3HAYUMOCTH U
MPAKTUYECKOU MTPUTOJHOCTH MOJTYyYEHHBIX
pPe3yIAbTATOB MPU MOJCITUPOBAHUN
JIOMEHHOTO MPOLECcca;

- BO3MO>XHOCTBIO MEXIUCIUIUIMHAPHOTO
MIPUMEHEHUS TEOPUH, TEXHOJIIOTHH U
aBTOMAaTHU3allMM JOMEHHOIO MPOIIECCa;

- OCHOBHBIMHU METO/IaMH HCCIICIOBAHUS B
00JacTu TEOpUH, TEXHOJIOTUU U
aBTOMATHU3AIMK JOMEHHOTO IpoIiecca,
MPAaKTUYECKUMU YMEHHUSIMU U HaBbIKAMU
WX UCTIOJIb30BAHUS;

- OCHOBHBIMHU METO/IAMH pELICHUs 3a/1a4 B
00J1aCTH TEOpUHU, TEXHOJIOTUUA U
aBTOMaTHU3allMM JAOMEHHOTIO IpoIiecca ;

- mpo(heCCHOHATBHBIM SI3bIKOM TEOPHH,
TEXHOJIOTMM ¥ aBTOMaTU3aLUU
JIOMEHHOTO TIPOIIecca;

AJAHUE
Ha BBIIIOJHEHUE KypCOBOM pabOThI 10 JUCLUIUIMHE
«Teopus, TEXHOJIOTHS U ABTOMATHU3ALMs JIOMEHHOIO IIPOLIEcca
Ha TeMy «OrpeienieHne TEXHUYECKHUX 0Ka3aTesiel JOMEHHOM IU1aBKU ITPU U3MEHEHUH
yCIIOBUH pabOTHI»
CTYAEHTY

BBINOTHUTE pacyeT TEXHUYECKUX MOKa3aTeNeil Ay CIeAyIOIUX YCIOBUH:
1. Bug uyryna no 3akasy: npeneiabHoi Mapku 111, rpynms I, knacca b, kareropuu 2.
2. laHbl: XUMUYECKUN COCTAB KEJIe30PYTHOM YacTH IUXTHI, (pIIroca U 30J1bI KOKCa
ConeprxaHue MeIKoi gpakmuu (m), BIaKHOCTH (W).
3. CocraB pyAHO# YacTu MHUXTHI, %: armomepar 58,6

okareimu 32,7
pyna 8,7
4. Pacxon 100aBOK, KI/T YyryHa: MarHUTHBIA IPOAYKT 8
XUMHYECKHUH COCTaB KOMITOHEHTOB IIIMXTHI
Haunmenosanue MaccosBas noag %
Mmarcpuralia W| m | Fe |FeOFe,0O3 SiOz A|203 CaO MgO M S P,Os5 (v
Arnomepar -175156,7/11,1/68,7| 6,4 | 1,78 18,6 |1,92]0,26 {0,048 0,06 | -
OxaTeimnmn - 13.0(635/2.7(89.1]5.1[04311.410.94(0.1810.036/0.03| -
Pyna 4,0({10,5|51.7/6,2|67,0| 79| 19 (3,2(0,21| 2,2 | 0,14 {0,059| -
MarauTHBIH 5166,1|111,4| 79 (6,7 | 1,69 |95 |4,46|1,76 {0,053 0,26 | -
MPOJTYKT
Wzsectasax  |3.0/3.1[0.2| - [0.26]0.73] 0.27 154,91 0.46 10.014]|0.02210.015(43.2
3071a KOKCca -1 -163| - 1905312384618 (0,08(0,79|0,52| —

5. Iloka3zaTenu KkadyecTBa KOKca
6. CocTaB pupoOIHOrO rasa
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- crocobamu COBEPILIEHCTBOBAHUS
npodeccrnoHabHBIX 3HAHUN U YMEHUHN
IIyTEM MCIOJIb30BaHUS BOZMOXKHOCTEMN
MH(POPMALIMOHHOM CpeIbl IO
HarpaBJjeHuo Meramnyprus.

7. IlapameTpsl 1yThst
8. 130bITOUHOE 1aBIEHME ra3a Ha KOJIOIIHUKE
9. Ilpocroun
10. Tuxuii xox
11. BemmosiHeHue rpadyka BBITYCKOB YyTyHa
Copnepxanue pabOThI

OIICHKa BO3MOXXHOCTH BBIIUIaBKa YYT'yHa, YAOBIETBOPSBIIETO TpeOOBaHUSIM
MOTpeOUTEIS;
ompeieNIieHue YACIBHOIO pacxoja KOKCa W JIOMEHHOH Ie€4Yd IO H3BECTHBIM 0a30BBIM
3HAQUYECHUSIM M MX U3MEHEHUSIM T10]] ICUCTBUEM BHEIPSIEMBIX MEPOTIPUSITHI;
ormpezeieHue NHTEHCUBHOCTH 1O AYThIO U €r0 JaBJICHUS, UCXOMAS U3 Tra30JMHAMUYECKUX
yCIIOBUI pabOTHI MeUu;
pacueT cTeneHu MPsSMOro BOCCTAHOBJICHUS 10 OanaHcy yriepojaa (0e3 mpeaBapuTeIbHOro
3amanus eg);
pacyeTHOEe OIpeAeNIeHHe TEMIEPATYphbl KOJIOUIHUKOBOIO ra3a, TEMIEPATYpPhl ra3a B 30HE
3aMEeJUICHHOTO TEII000OMEHa, MOTeph TeIja MyTeM COBMECTHOTO PEIIECHHUs ypaBHEHHM
00111eT0 U 30HAJIbHBIX TETUIOBBIX 0aJIaHCOB;
COCTaBJICHUE TETJIOBBIX OanmaHcoOB o dakTuyecKkomy X0y
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX MPOIIECCOB, YUeT B OajlaHCcax pacIHIMpEeHHs ra3a mpu
CHUKEHUU €ro JaBJICHUSI.

Cnucok peKOMEHIYEMbIX HCTOYHUKOB

1. Cubararymnmun C.K., Baranos A.M., Ilpoxopo W.E., Maiiopoa T.B. Pacuér
TEXHUYECKUX IoKa3aTejen JOMEHHOU maBkd. Marnutoropck:  M3a-Bo
Marnuroropck. roc. TexH. yu-ta uM. I'.11. Hocoga, 2011. 72 c.

2. Cubararymmuua C.K., Makapoa U.B., HaceipoB T.M. OmpeneneHue TEXHHYECKUX
[OKa3zarene JOMEHHOW IUIaBKM IPH NPOEKTUPOBAHUM HOBOIO METAJUTYPrUYECKOTO
npeanpustus. Maraurtoropek: Msnarensckuit nearp ®I'bOY BIIO «MI'TV», 2014. 50
C.
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3. Cubararymumn C.K., Xapuenko A.C. AHaJM3 IPUYMH W3MEHEHUS YJIEIBLHOTO pacxoja
KOKCa W TMPOU3BOJUTEIBLHOCTH JOMEHHOM TM€YM [0 MPOU3BOJCTBEHHBIM JaHHBIM.
Maruurtoropck: M3n-so Marautoropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2011. 18 c.

4. Cubararymna C.K. Onpenenenue yaeabHOrO pacxojia KOKCa U MPOU3BOAUTEIBHOCTH
JIOMEHHOM €YU MPU U3MEHEHHUH yclIoBU paboTel. Marautoropek: 'OY BIIO “MI'TY um.
I""". HocoBa”. 2009. 14 c.

5. Cubararymnun C.K., Xapuenko A.C. Ananu3 GpakTopoB, BIUAIOIIUX HA PABHOMEPHOCTh
COCTaBa IIMXThI HA KOJIOWHUKE JOMEHHOU Ieuu. Marnuroropck: M3n-so Marauroropcek.
roc. TexH. yH-ta um. I'.1. Hocosa, 2012. 17 c.

PykoBonuTens padotsl: mpod kadeapst MuJlll, n.1.H. C.K. Cubararymiun

I1K-13 - roTOBHOCTH OLIEHMBATH PUCKH M ONIPEIeJISITh MePhI N0 o0ecneyeHHI0 0€30MaCHOCTH TEXHOJIOTHYeCKHX MPOLECCOB

3HaTh

- OCHOBHBIE OIPEICICHHS U TOHATHS,
I/ICHOJII)BYGMBIG HpI/I OIICHKC pI/ICKOB n
oTpeieNIeHuH Mep 1o 00eCreYeHUI0
0€30MMacCHOCTH TEXHOIOTHHA
OCYIIIECTBIEHUS JIOMEHHOTO MPOLIecca;

- OCHOBHBIC METOJbI I/ICCJ'ICJIOBaHI/Iﬁ 110
OLIEHKE PUCKOB U OIMPENIEICHUIO Mep s
obecreueHnst 0€30MacHOCTH
OCYIIIECTBIEHUS JIOMEHHOTO MPOLIecca;

- OHpCHGJ’IeHI/ISI HOH?[TI/Iﬁ I10 BBIIIJIABKEC
YyryHa B JOMEHHOI 1e4Yu, Ha3bIBaeT
XapaKTepI/ICTI/IKI/I Xooa JOMEHHOTI'O
Tmporrecca;

- I[IUXTOBbIE MaTepuaabl JIOMEHHOU
IIJIABKHU U npaBI/ma HUX HUCIIOJIB30BAaHUA,

- OIpEeJIEICHUs PUCKOB U MEp 10
obecrieueHn0 6€30MacHOCTH MPOIIECCOB:

Tectsbl:
1. KoMmoHeHT ra3a, IMEIoNINii MaKCUMAITbHYIO0 CKOPOCTh MOJIEKYIISIpHOU T y3un
(Bapuantbl otBeTOB: CO,, CO, Hz Ny, Hy0).
2. Bunel nuddy3un raza-BoccTaHOBUTENS B JOMEHHOM neun nuddy3un (BapuaHThI
OTBETOB: BHEUTH:S (0OBbIYHAS), MOIEKYNIsIpHas (KHYICEHOBCKas), aTOMHas,
aKTUBHPOBAHHAs).
3. OcHOBHOI1 ME€XaHU3M BOCCTaHOBJICHUS Xelle3a U3 OKCHI0B B JOMEHHOI neun (BapHaHThI
OTBETOB: aJCOPOITMOHHO-KATATUTUUECKHH, TUCOIMAIIMOHHBIN, TAPOOKCUIHBIMN,
JUCOLIMALIMOHHO-a/ICOPOIIMOHHBIN).
4. PesxuM BOCCTaHOBJIEHHMSI JKeje3a U3 OKCHJIOB MO JIMMUTHPYIOLEH CTaIuu SBISETCS
(BapuaHTBI OTBETOB: U (HY3MOHHBIM; KHHETUYECKUM; KUHETHUECKUM IPH HU3KHUX
Temneparypax, 1upy3noHHBIM TPH BBICOKUX TeMIepaTypax; 1udPy3noHHBIM IpH
HU3KHUX TeMIlepaTypax, KHHETUYECKUM MPU BBICOKUX TeMIlepaTypax).
5. BausiHue NOBBIIEHNS COJIEP/KaHNUs XKelle3a B IIMXTE Ha YAEIbHBIN pacXxoj KOKca B
YCIIOBUSX IOMEHHOHN neur Au¢y3un (BapuaHThl OTBETOB: YBEIMYUBAETCS C POCTOM
COJIepKaHus XKelle3a B IIMXTE A0 JOCTHXKEHHUS MIPEIENbHO AOIYCTUMOTO €T0 YPOBHS, a
3aT€M YMEHBIIAETCS; YMEHBIIAETCS; OCTAETCS MPUMEPHO IMOCTOSIHHOM; YBETUUUBAETCS ).
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JBIKEHUE MTUXTOBBIX MaTEPHUATIOB TIPH
3arpysKe B Iie4b, TOPEHHE TOIIUBA Y pypm
JOMEHHOM MeYH, TEIIOOOMEH B JTOMEHHOM
MeYH, IBMKCHUE MaTepUaIoB B JJOMEHHOM
MeYH, ABM)KEHHE Ta30B B JOMEHHOM II€YH,
BOCCTAHOBJICHHE U (DOPMHUPOBAHHE
YyryHa, MJIaBJIeHUE U [IUIaK0OOpa3oBaHUeE.

6. XuUMHUYECKH 3JIEMEHT WJIH COeIMHEHUE, BOCCTAHOBIIEHHE KOTOPBIM TpeOyeT
HAUMEHBIIIETO KOJM4ecTBa Teria auddy3un (BapuaHThl OTBETOB: BOJOPO; MOHOOKCH/T
yraepona (CO); yriepon).

7. B 1OMeHHO# 1meuu mo X0y ABMKCHHUS ra3a MePBBIM BOCCTAHOBIISICTCS OKCu nuddy3un
(BapuanTsl oTBeTOB: Fe,03; FeO; FesOy).

8. Koaddumuent nepexona ¢hocdopa B METAIUT IPHU BBHITIIABKE MEPEISITHBHOTO TyT'yHA
(BapmanTs! oTBeToB: 0,02 — 0,08; 0,2 - 0,8; 0,5 - 0,7; okoo 1).

9. Bun okcuzia MgO 1o BIMSHHIO Ha CBOMCTBa 1IUIaKka (BapHaHThl OTBETOB: HENTpPaIbHbIN;
aM(OTepHBIN; KUCIIBII; OCHOBHOM).

YMmers

- BBAENATH  HaubOojee  3HAUYUMBIE
COCTABJIAIOLIME PUCKOB U Mep IO
0€30MaCHOCTH B TEXHOJIOTHH JJOMEHHOTO
npoliecca;

- ob0cyxnare cHocoObl 3(PHEKTHBHOTO
pelieHns 3a1a4d MO0 OLCHKE PUCKOB IIpU
TTOBBIIIICHUT IIPOU3BOIUTENBHOCTH
JIOMEHHOM II€Yd, CHUXCHUM YAEIbHOTO
pacxoia KOKca, YIYYIIEHHH KayecTBa
YyI'yHa, o0ecrieueHUH  JUINTENIbHOU
CITYKOBI TIeYH;

- pacrio3HaBaTh 3()()EeKTUBHOE PELICHUE OT
HeA((EKTUBHOTO TMPU OLEHKE pPHUCKOB

W3MEHEHUsT  TEXHOJIOTMM  JOMEHHOMU
TIJIaBKH;
- OOBSCHATH (BBISABISITH U CTPOUTH)

THUITIMYHBIE MOACIY 3a7a4, OTHOCSIIHNXCS K
TEOpUH, TEXHOJIOTHH 51
aBTOMATHU3AIlMK JIOMEHHOTO TIpoliecca, ¢
y4€TOM PUCKOB U Mep Al 0OecreyeHus

Ha cemunapax:

1. VopaBneHue pacmnpeselnieHneM Ha redyax ¢ KOHYCHBIM, JJOTKOBBIM M POTOPHBIM
3arpy304HbIM YCTPONCTBOM.

2. TennooOMeH B JOMEHHOM IIEYH.

[Ipwy BBIMOSHEHUU JOMAITHUX 3aTaHUM:

1. /IBu>keHre MaTepuaioB B JOMEHHOM NEYH.

2. IIporuieccel BOCCTaHOBIIEHUS B IOMEHHOW Neun U (OPMUPOBAHUS YYT'yHA.

3. [InaBnenue u nuIaKOOOpa30BaHNE B JOMEHHOM MEYH.
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0€e30IaCHOCTH;

- TPUMEHATH 3HAHUS [0 TEOPHH,
TEXHOJIOTHH u aBTOMAaTH3alu1
JIOMEHHOTO TIpoIlecca ¢ OIICHKOW PUCKOB U
Mep il obecrieueHHuss OE30IacHOCTH B
npodeccnoHaTBEHOM JIeSITEIIBHOCTH;
HCIT0JIb30BaTh ux Ha
MEXTUCIUTUTMHAPHOM YPOBHE;

- IpHOOpeTaTh 3HAHHS B 00JIACTH PUCKOB H
OTpENeICHUI0 Mep Uil obecreyeHust
0€30MacHOCTH  NPH  OCYIICCTBICHUU
JIOMEHHOTO TIpOoIIecca;
- KOPPEKTHO
apryMEHTHPOBAHO 000CHOBBIBaTh
MOJIOKEHUS 1O  OLIEHKE pPHCKOB H
OTpefeNiecHuI0 Mep Juisi  oOecredeHus
0€30MacCHOCTH NpPHU HU3JI0KEHUU TEOPHH,
TEXHOJIOTHH u aBTOMAaTH3al[|UH
JIOMEHHOTO TpoIiecca

BbIpaXXaTb n

Bnanets

- HpaKTI/ILIeCKI/IMI/I HaBbIKAMH OILICHKHU
PHUCKOB U OIPENICTICHUIO MEP IS
oOecreueHnst 0€30MaCHOCTH COBMECTHO C
MOJIOKEHUSIMU TEOPUH, TEXHOJIOTUU U
ABTOMATH3AIMK JIOMEHHOTO TIpoIecca Ha
JIPYTUX JUCUUIUIMHAX, HA 3aHITHSIX B
ayIUTOPUU U Ha IIPAKTHUKE;

- croco0amMu IEMOHCTPAIUN YMEHUS
aHaJ'II/I?;I/IpOBaTI) CI/ITyaI_[I/IIO 10 OLICHKH
PHUCKOB U OIPENICTICHHIO MEP

[TyTéM™m BbITIOTHEHUS TAOOPATOPHBIX PadOT:

1. BnusitHue ypoBHS 3aChllli M Ta30BOTO MOTOKA Ha YIiibl OTKOCA MAaTepuajoB B
MOJIETU KOJIOITHUKA JOMEHHOM MEYH.

2. W3ydyenue BIUSAHMS BUJA IIUXTOBBIX MAaTE€pPUAIOB JOMEHHOW IUIABKU M HX
pacrpeziesieHus: 0 CEYeHHIO KOJIOIIHNKA Ha Ta30IPOHUIIAEMOCTb.

3. M3ydeHue BAUSHUS KPYITHOCTH U (POPMBI MATEPHATIOB HA WX Ta30IPOHUIIAEMOCTb.

4. Pacnipenenenre MarepuanoB IO OKPYKHOCTHM B KOJOIIHMKOBOM ITPOCTPAHCTBE
JIOMEHHOM MeYH.

5. Pacnpenenenue marepuanoB Ha KOJOUIHUKE JOMEHHOW MEYM HpPU 3arpy3ke ¢
MCIOJIb30BAaHUEM MOBUKHBIX ILJIUT.




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

0€30IacCHOCTH TIPU U3MEHEHUHU
TEXHOJOTHYECKHUX MTapaMeTpOB

JIOMEHHOM IIJIaBKH;

- METOJIaMU  OTIPEJICIICHUS yIETHHOTO
pacxojia KOKca M MPOU3BOIUTEILHOCTH
JOMEHHOM I1e4r TP U3MEHEHHUH YCIIOBHUM
paboTHI C OLIEHKOUW PUCKOB H
oTpeielICHUEM Mep Il 00eCTIeUCHUS
0€301aCHOCTH;

- HaBBIKAMHU ¥ METOJIMKAaMU 0000IIEHUS
PE3yNbTAaTOB PEICHHUS,
IKCIIEPUMEHTAIBLHOU JCSITEITLHOCTH B
00J1aCTH TEXHOJIOTHU JOMCHHOM IIJIABKH C
OIICHKOW PUCKOB ¥ OTIPEICIICHUEM Mep IS
obOecneucHUs 0€30IIaCHOCTH;

- cnoco0aMu OIICHUBAHUS 3HAYUMOCTH B
MIPAKTUIECCKON TIPUTOTHOCTH TTOJTYUIEHHBIX
pE3yNbTAaTOB TMPU MOJCITHUPOBAHUU
JIOMEHHOTO TIpoliecca ¢ OIIEHKON PUCKOB U
onpeaeneHueM Mep st o0ecredeHus
0€e30I1acHOCTH;;

- BO3MOXXHOCTBIO0 MEXAUCIUILITTHAPHOTO
MIPUMEHECHHS TCOPUH, TEXHOJIOTHH U
aBTOMATH3AIMKA JIOMEHHOTO TIpolecca ¢
OIICHKOW PHUCKOB ¥ OTIPEJICIICHUEM Mep TSI
obOecneucHUs 0€30IIaCHOCTH;

- OCHOBHBIMHU METO/IAMH HCCICIO0BAHHS B
00JacTu TEOpUH, TEXHOJIOTUU U
ABTOMATH3AIMHA JIOMEHHOTO TIpoIlecca,

6. JIBnxeHne MaTepuasioB U ra3oB B ypMEHHBIX ouarax JOMEHHOMU Ieuu.
7. JlaBneHue MKUXTHI HA )KUJKUE IPOAYKTHI IIJIaBKH.
8. 3yueHue cxoza ChIIIy4ero Marepuaia 4epe3 OTBEpCTHE.
9. 3yueHus TemnooOMeHa ¥ BOCCTAaHOBIICHHS B JOMEHHOH neun. M3yuenus
IUIaBJICHUS U 1JIAKOOOpa30BaHUs B IOMEHHOW IIeun




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

MPAKTUYECKUMH YMEHHUSIMH U HaBbIKaMU
WX MCIIOJIb30BAHMSI C OIICHKOM PUCKOB H
orpezieNiecHueM Mep AJisi 00ecredeHus
0e30I1acHOCTH;

- OCHOBHBIMHU METOJAMH PEIICHHUS 33/1a4 B
00J1acTH TEOPUH, TEXHOJIOTUU U
aBTOMATH3AlMK JIOMEHHOTO Ipolecca ¢
OIICHKOW PHUCKOB ¥ OTIPEICIICHUEM Mep TSI
obecrieueHrs 0€301MacCHOCTH;

- MpoeCCUOHATBHBIM SI3BIKOM TEOPHH,
TEXHOJIOTUM M aBTOMAaTHU3alUU
JIOMEHHOTO TIPOIIecca, OIICHKE PUCKOB U
OTIpeICTICHUIO Mep Ui 00ecTIeYeHHUSI
0e30IMacHOCTH;

- croco0amMu COBEPIICHCTBOBAHUS
npodeccroHaNbHBIX 3HAHUN U YMEHUHN
MTyTEeM HCIOJIb30BAHUS BO3MOKHOCTEH
MH(OPMALIMOHHON CPEeIbI MO
HarpasJeHu0 Meramunyprusi.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[TpomexxyTouHasi aTTecTanus 1Mo AUCHMIUIMHE «TeopHs, TEXHOIOTHS M aBTOMATH3aIHs
JIOMEHHOTO TpoIecca» BKIIOYAET TEOPETUYECKUE BOMPOCHI, MO3BOJISIOUINE OICHUTH YPOBEHB
YCBOGHHUSI OOYYaIOIIMMUCS 3HAaHWH, W TPAKTUYECKUE 33/aHHs, BBIABISIONINE CTEICHb
c(OPMHPOBAHHOCTH yMEHU M BIaJEHUWH; MpoBoaUTCS B (Qopme 3K3amMeHa U B (opme
BBINIOJTHEHUS U 3aIIUTHl KypCOBOW pabOTHI.

DK3aMeH M0 JaHHOW JUCLHUIUIMHE MPOBOJIUTCA B YCTHOH (hopMe MO dK3aMEHAIIMOHHBIM
OureraM, KaXKAbli M3 KOTOPBIX BKIJIIOYAET JBAa TEOPETHYECKHX BOMPOCA M OAHO MPAKTHYECKOE
3aJjaHue B BUJIE 3a/1a4U.

Iloxa3zatenu n KPUTCPUHU OLICHUBAHUA IK3aMEHA:

— Ha OLICHKY «OTJIHYHO» (5 0a/10oB) — 00y4arouuiicss JEMOHCTPUPYET BHICOKUI YPOBEHD
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHACT NPAKTHUYECKUE 3aJaHHsi, CBOOOIHO OIEpUpPYET
3HAHUSAMU, YMEHUSMHU, IPUMEHSET UX B CUTYalIUAX TOBBIIIEHHOHN CII0KHOCTH;

— Ha OLICHKY «Xxopomo» (4 6amna) — oOyJaroumics IeMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUSI IIPH aHAJTMTHYECKUX OTIEPaIUsX, IEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIlUH;

— Ha OIICHKY «YyAOBJIETBOPUTENbHO» (3 Oamia) — OOydYaromIMiics IEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0Ji€¢ KOHTPOJBHBIX MEpONPHUATUI
JOITYCKAIOTCS OIIMOKH, TPOSBISETCS OTCYTCTBHE OTACIbHBIX 3HAHWUH, YMEHUH, HABBIKOB,
0oOy4aromMiiCsl UCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSIMH U
YMEHHSIMH TPU MX TIEPEHOCE HAa HOBBIC CUTYAIUH;

— Ha OLICHKY «HEeYIOBJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiics IEeMOHCTPUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIE OIMMOKU, HE
MOJKET MOKa3aTh MHTEIUIEKTYaIbHbIE HABBIKHM PEIICHHSI MPOCTHIX 3314,

— Ha OIICHKY «HeYy/0BJIETBOPUTEJabHO» (1 0amit) — oOydJaromuiicss He MOXKET MMOoKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEICHHUS M OOBACHEHUs WH(GOpMAllMK, HE MOXKET I0Ka3aThb
WHTEIUICKTYaTbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

KypcoBass paGora BbInosHse€TCS 1MOJ PYKOBOACTBOM IIpPEIOAaBareis, B IpOLEcce ee
HamnMcaHusl 00yJaroluiicss pa3BUBaeT HABBIKM K HAy4HOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacmupsii 3HAHMS, IIOJIyYEHHbIE MpPU HU3YYEHMM JUCHUIUIMHBI «Teopus, TEXHOJIOTHs U
aBTOMaTH3alMs JOMEHHOTo Ipouecca». [Ipu BbIMONHEHHH KypcoBOil paOoThl oOyuarommics
JOJDKeH TI0Ka3aTb CBOE YMEHHE MHCIONb30BaTh HOPMATHUBHBIE MaTepUalbl M JIpyrue
JUTEpaTypHble HCTOYHUKH, CHCTEMATH3MpPOBATh M AaHAIM3MPOBaTh (DAaKTUUECKUN MaTepual,
CaMOCTOSITENIbHO TBOPUYECKH €0 OCMBICIIUBATb.

B mnpouecce HamucaHus KypcoBOil pabOThl OOydYaroIIuiicsi JOJDKEH pa3odpaTbes B
TEOPETUYECKHUX BOIPOCaX U30paHHON TEMBbI, CAMOCTOSTEIBHO MTPOAHAIU3UPOBATH IPAKTHUECKUN
MatepHal, pa3o0parh 1 000CHOBATh MPAKTHUECKUE MTPEIOKEHUSI.

Iloka3aTenu U KpUTEPUH OLIECHMBAHUS KYPCOBO#l padoThI:

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — paboTa BBINOJIHEHA B COOTBETCTBUU C 33/1aHUEM,
oOyJaronuiicsi oKa3bIBaeT BHICOKUI YPOBEHb 3HAHUI HE TOJIBKO Ha YPOBHE BOCIPOU3BEACHUS U
0o0BsicHeHUs1 MH(pOpMAIMM, HO M HMHTEUIEKTyaJbHble HABBIKM pELICHUs NpoOieM M 3ajad,
HAXO0X/ICHNS YHUKAJIBHBIX OTBETOB K ITPO0JIeMaM, OLIEHKU 1 BIHECEHUSI KDUTHUECKUX CYKJICHUMH;

— Ha OIICHKY «xopomo» (4 6amia) — paboTa BBHIIIOJHEHA B COOTBETCTBUU C 3a/laHHEM,
o0yyaroIuiicsl MOKa3bIBa€T 3HAHUS HE TOJBKO HAa YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUS
uHpOpPMALlMK, HO M HMHTEIJICKTYAJIbHbIE HABBIKM pPELICHHS NpoOieM M 3a1a4, HaXOXKIACHUS
OTBETOB K IpobeMam;



— Ha OLICHKY «Y/I0BJIETBOPHUTEIbHO» (3 Gayta) — paboTa BBINOIHEHA B COOTBETCTBUU C
3aJlaHiEM, OOY4YaroLIUIiCsl MOKa3bIBa€T 3HAHUS HAa YPOBHE BOCIPOMU3BEIECHHUS U OOBSICHEHUS
UH(OPMALINHU, UHTEIUIEKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLICHKY «Hey/10BJIeTBOPUTEIbHO» (2 6alia) — 3ajaHne MpernojaBaTelis BHITOTHEHO
YaCTUYHO, B MPOIIECCE 3alUTHI PabOThl 0O0YJAIOIIMIACS TOMYCKAET CYIIECTBEHHBIC OIIMOKH, HE
MOYKET [T0Ka3aTh UHTEJUIEKTYyaJIbHbIE HABBIKU PEIICHUS IOCTABICHHOM 3a/1auH.

— Ha OIICHKY «HEeYI0BJIeTBOPHUTEeIbHO» (1 6amn) — 3amanue npenojaBaTess BhIIOJIHEHO
YaCTUYHO, OOY4YarOLIUiiCs HE MOXKET BOCIPOU3BECTH M OOBSCHUTH COJEpPKAHUE, HE MOXKET
N0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIIEHUS OCTABICHHOM 3a/1auu.



