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1 Ilean ocBoOEeHMSI AUCHHUILINHDI

Henasimu ocBoeHUs TUCHMILVIMHBI (MOaynsi) «Teopust, TEXHOJIOTUS U aBTOMATU3ALIMS
JIOMEHHOTO TIpolecca» SBISAI0TCA: (GopMupoBaHHe Y OOydaroUUXcsl OOIIEKYIbTYPHBIX, 00-
IePOPECCHOHANBHBIX M MPOPECCHOHANBHBIX KOMIIETEHIIUH I MPOU3BOJCTBEHHO-
TEXHOJIOTHYECKOU JIeATEIbHOCTH B COOTBETCTBUU ¢ TpeboBaHusmMu PI'OC BO no Hamnpasie-
Huto 22.03.02 «Metammyprus».

[IproGperenue crnocoOHOCTH OCYIIECTBIATh U KOPPEKTUPOBATH TEXHOJIOTUYECKUE MTPO-
[IECChl B METAJUTYPIUH ¥ MaTepuanooOpaboTKe; TOTOBHOCTh OLIEHUBATh PUCKU M ONPENENIATh
Mepbl 0 o0ecreueHn0 0€30MaCHOCTH TEXHOJIOTHYECKUX MPOLIECCOB.

2 MecTro UMCHMIUIMHBI B CTPYKType 00pa30BaTeJibHOH NPOrpamMMmbl
MOAr0OTOBKH OaKajiaBpa

Jucuunnnna «Teopusi, TEXHOJIOIUS M aBTOMAaTHU3aLUs JOMEHHOTO MPOLIECCa» BXOJUT B
650k 1, «/lucuunianHsl M0 BHIOOPY» BapUaTHMBHOW YacTH 00pa30BaTEIbHOW MPOrpamMmbl IO
HanpasneHuto noaroroBku 22.03.02 Meramnyprusi.

Jist u3ydeHus: AUCIUIUTMHBI HEOOXOIMMBI 3HAHUS, YMEHHS, BIIaICHUS, CPOPMHUPOBAHHBIC
B pe3yJbTaTe U3y4YEeHUs TUCHMIUIMH. «XuMus», «dusuka», «dusndeckas XUMus», «MeToibl
KOHTPOJISI U aHaJIu3a BellecTB», «OCHOBBI METAJUIyprU4eCKOro Ipou3BOJACTBaY, «Meramyp-
ruyeckas TeIoTexHuKa», «Mapopmartuka u MHGOpPMaIIMOHHBIE TEXHOIOTUN Y.
3HaHMsI, yMEHUS, BIaJICHUs, [T0JIyY€HHbIE NPU U3YYEHUU TaHHOM AUCUHUIUIMHBI, OyIyT
HE00XO0/IUMBI NIPH NOJATOTOBKE K UTOIOBOM TOCY/1apCTBEHHOW aTTECTAllMH, IIPU MOJTOTOBKE U
3alllUTe BBITYCKHOM KBAIU(PUKAIIMOHHON paboOTHhI.

3 Komnerenuuu ody4armuierocsi, opMupyemMbie B pe3yjabTaTe 0CBOECHUS
JAMCHUTITHHBI

B pesynbrare ocBOe€HHS MUCHUIUIUHBI «Teopus, TEXHONOTHS M aBTOMAaTH3allUs J0-
MEHHOTO TIpoIieccay 00yJaromuics TOJDKEH 00J1a1aTh CISAYIOIUMHA KOMIETEHITUSIMH:

CrpyKTypHBII
JIEMEHT [Tnanupyemble pe3yibTaTbl O0yUeHUs
KOMIIETEHIINH

ITK-10 - ¢cnmocoGHOCTHI0 OCYIIECTBJSATH U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOLEeCChI
B METAJUIYPIHH H MaTepuaaoo0padoTke

3HaTh - OCHOBHBIC OTPE/ICIICHHS U TIOHSATHS, UCTIOIb3yEeMbIC TIPU OCYILECTBICHUH U
KOPPEKTHPOBKE TEXHOJIOTUH M aBTOMATH3allMH JTOMEHHOTO MpoIlecca;

- OCHOBHBIC METO/IbI MCCIICIOBAHUI, UCTIOIB3YEMBIX TPH OCYIIIECTBICHUU U
KOPPEKTHPOBKE TEXHOJIOTHH W aBTOMATH3allMd JOMEHHOIO IpoIlecca,;

- OTIpe/ICIICHUs TIOHSATHH 1O BBITUIABKE YyTYHA B IOMCHHOM Me4YH, Ha3bIBACT
XapaKTEPUCTHKH X0J1a IOMEHHOTO TPOIIecca,;

- IIMXTOBBIC MaTepHalibl JIOMEHHON IIJIaBKH; OCHOBHBIC TEXHHUKO-
OKOHOMHWYCCKHUEC ITOKA3aTCIINn JIOMCHHOﬁ IUIABKHA M CIIOCOOBI MX y.]'[y‘—IIHeHI/IH;
o0IIKe mpaBujia MOCTPOCHUSI AJITOPUTMOB aBTOMATH3UPOBAHHOTO YIIPaB-
JICHU JIOMEHHBIM ITPOIECCOM;

- OIpeJeNICHHsI TIPOIIECCOB: JIBMKCHHUE MIMXTOBBIX MAaTEPHAIIOB TIPU 3arpy3Ke
B I1€4b, TOPEHHUE TOIINBA Y GypM TOMEHHOM €4, TeII000MEH B JOMEHHOM
MeYH, IBUKCHUE MAaTEPUAIOB B JOMEHHOM MEYH, IBUKCHHUE Ta30B B JJOMECH-
HOU IeYH, BOCCTAHOBIICHHE U (POPMHUPOBAHUE UyTyHA, TUIABJICHHE M IILTAKO-
o0Opa3oBaHme.

YMeTh - BBIICIIATH Hanbosee 3HAYNMEIC COCTAaBJIAIOINNE TCOPUH, TCEXHOJOIMHU U
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CTpyKTypHBII
JJIEMEHT

KOMIICTCHI UM

[TnarupyemMble pe3yiabTaThl O0ydeHUS

aBTOMATH3aIlMK JIOMEHHOTO ITpoIiecca,;

- 00cyxnath crnocoObl A3pPEKTUBHOTO PELIeHUS 3a/1a4 IO MOBBILICHUIO TPO-
W3BOJMTEIBHOCTH JIOMCHHOW TI€UW, CH)KCHUIO Y/ICIBHOTO pacxojia KOKca,
yIYUYIICHUIO Ka4eCcTBa YyryHa, 00ECIIeUCHHIO ITUTEILHOMN CIIyKOBI TIeUH;

- pacrio3HaBaTh 3P (HEeKTUBHOE pelieHue oT Hed(PPEKTUBHOTO MPH H3MEHE-
HUM TEXHOJIOTUH IOMEHHOU IUIaBKH;

- OOBSICHATH (BBISIBIISITH U CTPOUTH) TUITUYHBIC MOJACIH 33]a4, OTHOCSIIUXCS
K TEOPHH, TEXHOJOTMM M aBTOMATHU3allMU JIOMEHHOTO MpoIlecca,

- IPUMEHSATH 3HAHMS 110 TEOPUU, TEXHOJIOTMH M aBTOMATH3allMU JIOMEHHO-
ro mpouecca B NpoeCCHOHATBHON NEsTeIbHOCTH; HCIOJIB30BaTh MX Ha
MEXTUCIUITHHAPHOM YPOBHE;

- proOpeTaTh 3HaHHS B 00J1aCTH TOMEHHOTO IpoIiecca,

- KOPPEKTHO BBIPAXKATh U apryMEHTHPOBAHO 00OCHOBBIBATH TOJIOKECHHUS TEO-
UM, TEXHOJIOTHM W aBTOMAaTH3aIlMH JOMEHHOTO IpOoIecca.

Bnaners

- IPAaKTUYECKUMU HABBIKAMU HCIIOJIB30BAHUS YJIEMEHTOB TEOPUH, TEXHOJIO-
TMU M aBTOMATH3alMU JOMEHHOIO IPOoILecca Ha IPYTUX AUCLUIUIMHAX, HA
3aHATHUSX B ayJUTOPUU U HA IIPAKTHKE;

- cnoco0amMy IEMOHCTPAIMK YMEHUS aHATHM3UPOBATh CUTYAIHIO ITPH U3Me-
HEHUU TEXHOJIOTUYECKUX [TapaMETPOB JOMEHHOH IUIABKH,

- METOaMHU OIIPEAEICHUS YACIBHOIO PacXxoJa KOKCa U IPOU3BOAUTENBHO-
CTHU JOMEHHOH Ie4YM [IPU U3MEHEHHUHU YCIOBUI paboThl,

- HaBBIKAMU ¥ METOJIMKaMU 0000IIEHHs Pe3yIbTaTOB PEIICHHS, YKCIIePH-
MEHTaJIbHOM J1eATEILHOCTH B 00JIACTH TEXHOJIOTMU JOMEHHOM IJ1aBKH;

- croco0amu OLEHUBAHUS 3HAYMMOCTHU M MPAKTUYECKOW MPUTOHOCTH IOJTY-
YEHHBIX PE3YJIBTATOB [P MOACIUPOBAHUN JOMEHHOIO IPOLECCa,;

- BO3MO>KHOCTBIO MEXAUCIUIUIMHAPHOTO IPUMEHEHHUSI TEOPUH, TEXHOJIOTUU
U aBTOMAaTHU3ALMK JTOMEHHOI'O IIPOLEecCa;

- OCHOBHBIMH METOJIaMH UCCIIEJIOBAHUS B 00J1ACTH TEOPUU, TEXHOJIOTUU H
aBTOMATHU3AlMU JIOMEHHOTO IIpoliecca, MPaKTUYECKUMHU YMEHHUSIMU U HaBbI-
KaMH UX HUCIIOJIb30BAHMUS;

- OCHOBHBIMHU METOJIaMH pPEIICHHUS 3a/1a4 B 00JIaCTU TEOPUH, TEXHOJIOTHH U
aBTOMAaTU3ALMU JTOMEHHOTO IIPOLIeCcCa;

- Ipo(heCCUOHATILHBIM SI3IKOM TEOPUH, TEXHOJIOTUM U aBTOMAaTHU3aLUU [10-
MEHHOT0 IIPoIIeCcCa,;

- cnoco0aMy COBEPILIEHCTBOBaHUS MPO(ecCHOHANbHBIX 3HAHUM M yMEHUU
MyTeM HUCIOJIb30BaHUS BO3MOXKHOCTEH MH(OPMAIIMOHHON Cpe/ibl 110 HalpaB-
JeHnI0 Metamnyprus.

IIK-13 - roTOBHOCTHI0 OLICHUBATH PUCKH U ONPeAesATh Mephl N0 ofecnevyeHunIo 0e3-
ONACHOCTH TEXHOJOTHYeCKHX NMPOLecCcoB

3HaTh

- OCHOBHBIC OIIPCACICHUA U TTIOHATUSA, UCITIOJIB3YCMBIC ITPU OUCHKE PHCKOB U
OTIpEICIICHUH Mep M0 00ecreueHHI0 0€30MTaCHOCTH TEXHOJIOTHU OCYIIECTB-
JICHHSI JOMEHHOTO TpoIiecca;

- OCHOBHBIC METO/IbI HCCJICIOBAHUII 110 OI[CHKE PHCKOB U OMPEICIICHUIO MEp
Ui obecredeHns: 0e30MaCHOCTH OCYIIECTBICHHS JOMEHHOTO TIpoIlecca,

- OTIpe/IeICHUs TIOHSATHH 1O BBITUIABKE YYTYHA B JOMCHHOH IE€YH, Ha3bIBACT
XapaKTEPUCTHKH X0J1a TOMEHHOTO TIpoIiecca,

- IMUXTOBBIC MATCPUAJIbL HOMGHHOﬁ IIJIaBKU U IIpaBuJia ux HCIIOJIb30BAaHMA,
- OTIPEICIICHUS] PUCKOB M Mep M0 00eCTIeueHHI0 0€30IMaCHOCTH MPOIIECCOB:




CTpyKTypHBII
JJIEMEHT

KOMIICTCHI UM

[TnarupyemMble pe3yiabTaThl O0ydeHUS

JIB)KEHUE IMXTOBBIX MAaTEPUAJIOB P 3arpy3Ke B Me4b, TOPEHHUE TOILUIUBA Y
(bypM TOMEHHOM 1euH, TeII000MEH B JOMEHHOM Ie4H, IBIKEHUE MaTepHha-
JIOB B JOMEHHOM II€4YH, NBMKCHHUE ra30B B JOMEHHOM ITeYl, BOCCTAHOBJICHHE
1 (OpPMUPOBAHKE YYT'YHA, IUIABJICHUE U ITUIAKOOOpa30BaHUE.

YMeTs

- BBIJICIISATH HanOoJIee 3HAYMMBIC COCTABIISIONINE PHCKOB M Mep 1o Oe3ormac-
HOCTH B TEXHOJIOTHH JOMEHHOTO TpOIlecca;

- 00cyxmarh crocoObl 3P(HEKTUBHOTO PEIICHUS 3a/1ad 0 OIEHKE PHCKOB
P TIOBBIIIICHUH MPOU3BOIUTEIIHFHOCTH JOMEHHOW MUY, CHIDKCHUU YIeThb-
HOTO pacxoja KOKca, yJIy4IIeHUH KauyecTBa YyryHa, OOCCIICUYCHUN JITTUTEIb-
HOU CITy»OBbI TIeYH;

- pacrno3HaBaTh I(PQPEKTHBHOE pemieHHe OT Hed()(HEKTUBHOTO TPU OIICHKE
PUCKOB HM3MEHEHHS TEXHOJOTHUH JOMEHHOMW TIIaBKH;

- OOBSICHATH (BBISIBIISATH U CTPOUTH) TUITUYHBIC MOJCITH 3324, OTHOCSIIUXCS
K TCOPHH, TEXHOJIOTUW M aBTOMATH3AIHMU JIOMEHHOIO MpOoIecca, ¢ yIETOM
PHCKOB U Mep JUIsl oOecrieueH s 0€301MacHOCTH;

- PUMEHSTH 3HAHUS 110 TCOPUH, TEXHOJOTUU M aBTOMATHU3AlMHA JTOMECHHO-
ro Tpoiiecca ¢ OICHKOW PUCKOB M Mep Julsl oOecrieueHusi 0e30MacHOCTH B
podecCHOHATEHOM JeSTeIbHOCTH; UCTIOIB30BaTh UX HA MEKIUCIUTUTHHAD-
HOM ypOBHE;

- mpuoOpeTaTh 3HaHUS B 00JIaCTH PUCKOB U ONPEACICHUIO Mep s obecre-
YeHUs1 0E30MaCHOCTH MIPU OCYIIECTBICHHH JOMEHHOTO TPOIIeCcca;

- KOPPEKTHO BBIPaXaTh U apryMEHTHPOBAHO 00OCHOBBIBATH TIOJIOKEHUS TI0
OLICHKE PUCKOB U OIpeNeJIeHUI0 Mep A o0ecredeHust 0€30MacHOCTH MpU
W3JI0)KEHUW TEOPHH, TEXHOJIOTHH W aBTOMATH3aIlMU JIOMEHHOT'O IIpoIecca.

BageTs

- MPAKTUICCKUMHU HABBIKAMH OIICHKH PUCKOB U OMPEACIICHUIO Mep I 00ec-
nevYeHust 0€30MaCHOCTH COBMECTHO € MOJIOKEHUSAMU TEOPUH, TEXHOJIOTUU U
ABTOMATH3AIMH JOMEHHOTO IpoIlecca Ha IPYTUX JTUCIUILINHAX, HA 3aHSATH-
SX B ayTUTOPUH U HA TIPAKTHKE;

- crmoco0amMu IEMOHCTPAIIMU YMEHUS aHATM3UPOBATh CHTYAITHIO TIO OI[CHKU
PHUCKOB U OIpe/IeJICHUIO Mep 0€30MacHOCTH MPH U3MEHEHUU TEXHOJIOTHYe-
CKUX IMapaMeTPOB JIOMEHHOM TUTABKH,

- METOJIaMU OTIpEeETIEHUS YAEIBHOTO pacXo/ia KOKca 1 MPOU3BOAUTEIHHO-
CTH IOMEHHOH TeUr IPU U3MEHEHUHU YCIOBHM pabOThI ¢ OIIEHKOW PUCKOB U
ompeieseHueM Mep st ooecrieueHust 6€30MacHOCTH;

- HaBBIKAMHU U METOJMKAaMU 00OOIIEHHS pe3yIbTaTOB PEIICHHS, KCIIePH-
MEHTAJIBHOH JIEITeTLHOCTH B 00J1aCTH TEXHOJIOTHH JOMCHHOH TIABKH C
OLICHKOW PHCKOB M OMpeJelieHneM Mep i obecriedeHust 6€30MmacHOCTH;

- crmoco0amMu OIEHUBAHUS 3HAYMMOCTH M MPAKTUICCKOU TTPUTOTHOCTH ITOJTY-
YEHHBIX PE3YNbTATOB IMPHU MOJCIUPOBAHUH JOMEHHOTO MpoIlecca ¢ OLIEHKON
PHCKOB | OTIPEACIICHUEM Mep I 0OecTiedeHus1 0€30MacHOCTH

- BO3MOXXHOCTBIO MEKAUCIUILTUHAPHOTO MPUMEHEHUS TEOPHH, TEXHOJIOTHH
¥ aBTOMAaTH3alMM JIOMEHHOTO IPoIlecca ¢ OICHKON PUCKOB U OIPE/ICICHH-
eM Mep aiist o0ecreueHnst 0€30MacHOCTH,

- OCHOBHBIMH METOJIaMH HCCJICIOBAHUS B 00J1aCTH TEOPUH, TEXHOJIOTUU H
AaBTOMATH3AIMH JOMEHHOTO MpoIiecca, MPaKTHUYECKUMU YMEHUSIMHU U HaBbI-
KaMH MX MCIIOJIb30BaHMsI C OLIEHKOW PHCKOB U OMPECIICHHEM Mep JIJis ooec-
IeyeHus 0e30IIaCHOCTH,

- OCHOBHBIMH METOJIaMH PEICHUS 3a/1a4 B 00J1aCTH TEOPUH, TEXHOJIIOTUH U
ABTOMATH3AIMKA JOMEHHOTO MPOIIecca C OIEHKON PUCKOB U OTpPEeIICHUEM




CTpyKTypHBII
JJIEMEHT [TnarupyemMble pe3yiabTaThl O0ydeHUS

KOMIICTCHI UM

Mep I oOecTieueHus 0€30MacHOCTH;

- PO eCCUOHAITBHBIM SI3bIKOM TEOPUHU, TEXHOJIIOTUA U aBTOMATH3AIUHU JI0-
MEHHOTO MPOIIeCcCca, OLIEHKE PUCKOB M OIIPEICIICHUIO Mep JIJIsl O0eCIICUeHUs
0€30IaCHOCTH;

- crmoco0amMu COBEPIIICHCTBOBAHUS PO(ECCHOHATBHBIX 3HAHUH U YMCHHIMA
MyTEeM MCIOJIb30BaHUS BO3MOXKHOCTEH HH(DOPMAIIMOHHOW CPEJIbI 10 HATPaB-
JICHUI0 MeTaiutyprus.




4 CTpyKTypa U co/iepKaHHue QU CUUILIUHBI
OO6m1ast TpyI0EMKOCTh TUCIHUIUIMHBI COCTABIISIET S 3adeTHhIX enunuil 180 akaa. 4acoB, B TOM YHUCIIE!

- KOHTaKkTHas pabora — 15,2 akaj. 4yacos:
- ayauTopHas — 12 akaJ. 4acos;
- BHEAyIUTOpHAs — 3,2 aKaJl. 9acoB;

- camocTosTenpHas pabora — 156,1 akan. gacos;

- B (hopMe MPaKTHUECKON MOJTOTOBKH — 2 aKaJl. 4acoB.

- MIOJITOTOBKA K dK3aMeHy — 8,7 akaJ. yaca

ITpenycmaTpuBaeTcs BBINOJIHEHHE KYpCOBOH pabOTHI

1
AynuropHas 3 ’g ’E
KOHTaKTHas pabora | ¥ © R
s dopma TEKYLIEro KOHTPOJIS S|
o (B akaJ1. yacax) i . ==
Paznen/ Tema 2. 5 Bun camocrositenbHOM yCIIEBaEMOCTH H 2 5
JUCLIUTUIMHBI 2 oo e x| g ow = 2 paboThI MPOMEKYTOYHOM aTTecTa- | & § Q:)
) o 3)
S| EE| EE| E= 21
Sl @ | 25 = H =
2 S 3 o < CES 5 )
= =Y RS =
. IK-10 -
1. IlluxToBBIE MaTEpUaIIBl JOMEHHOMN IToaroToBKAa K BBINOJIHEHUIO .
. . BxoaHo#t KOHTposb (TECTH- | 3YB;
IUTaBKH: ChIpbEBBIE, TPOMBIBOYHEIE, pop-| 4 | 0,5 | 0,25 | 0,5 8 n1abopaTopHOil paboThI, MOJATO- oBaHHC) MK-13
MUPYIOIINE TAPHUCAXK, QITFOCHI, KOKC. TOBKA K TECTHPOBAHUIO P 3yB
[ToaroroBka K TECTUPOBAHUIO
U K pPElISHUIO 3a1a4 . ITK-10 —
2. JIBWKeHHE MUXTOBBIX MaTEPUAIOB 025/ | 05/ 0 P 5 . 3amura 1abopaTopHO .
IpY 3arpy3Ke B eub KOHYCHBIM U O€CKO- | 4 | 05 | ’ 8 (opmutenue aboparoproi 0 Nel 3YB,
= 0,51 | 0,51 a0oTHI pabOTRL AR [TK-13 -
HYCHBIM 3arPy309HBIMH YCTPOHCTBAMH. ’ ’ p
[ToaroroBka k ceMuHapy 3yB
3. 'openne TorumBa M JOMEHHOMN .
P y dypm 2 Odopmenue mabopatopHoi ITK-10 —
neuu. Peakuuu ropenus yriepoja Kokca,
B/yBa€MOT'O TIBUIEYTOJILHOTO TOTIIIMBA 4 105 0,25/} 0.5/ 18 paGoTeL Konrposenas padora 3B,
yB yr i 105U | 0,5U [ToaroToBka K TECTHPOBAHUIO IK-13 -
YTJIEBOAOPOIOB Ta3000pa3HOTO U KUKO-
U pEIICHUIO 33124 3yB
r'0 TOIUIMBA.




KOHTaKTHas pabota

AynutopHas

(B akaj. Jyacax)

®opMa TEeKyIEro KOHTPOJIA
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Odopmnenne nabopatopHoit
4. TeruiooOMeH B JoMeHHOM neun. Ten- paboThI. Pewenne 3anau IK-10 -
JoBble OanmaHchl. XapakTep U3MEHEHHS 4 105! 025 | 05 18 [ToaroroBka K BBICTYIIJICHUIO 3amuTa 1abopaTopHOn 3YB;
TEMIIEpaTyp I10 BBICOTE U CEYEHUIO J0- ' ' ’ Ha CEMUHApe, TECTUPOBAHHUIO, PaGotsr Ne 2 [K-13 -
MEHHOM MeyHu. pEIIeHUIO0 3a/1a4 3yB
5. JIBM>KeHHe MaTepuasIoB B TOMEHHON N
A p A . Odopmnenue nabopatopHoit
neun. OcBoOOXKIeHNE 00BEMA U JEH-
paboThL. IK-10 -
CTBUE BEPTUKAIBLHOTO JIaBJICHUS IHUXTHI
Brinonnenue nomariisero 3a- Pemenue 3anau 3YB;
KaK (aKkTOpOB, 00CCIICUNBAIONINX BO3- 4 105 0,25 1 18
JTaHUS. IK-13 —
MO>KHOCTh HETIPEPHIBHOTO OMyCKAHMUSI
< [ToaroroBka K pelieHuo 3a- 3yB
IIUXTHI B IOMCHHOH TICUX TIPH TIEPHOIH- au
YECKOM BBITTYCKE MPOJYKTOB TJIABKH. '
6. JIBr>kKeHHE Ta30B B IOMCHHOH TICUH. .
A Odopmienue nabopatopHoit IK-10 —
[Totepu Hamopa ra3a, CONPOTUBICHHUE
N paboTHI. KypcoBas paboTa 3YB;
[IAXTHI IBKEHUIO Ta3a, mogbémuas cuna| 4 | 0,5 0,25 1 18
[ToaroroBka K TECTHPOBAHUIO TIK-13 -
ra30BOr0 MOTOKA IO BBICOTE M CEYECHUIO
. U K PEILIeHUIO 3a/au. 3yB
JIOMEHHOM TTeun.
7. Ilpouiecchl BOCCTAaHOBJICHUS B JIOMEH- Odopmnenne nabopatopHoit
HOM neun u popmupoBaHus uyryHa. Pe- paboTHI. [1K-10 -
AKITMH BOCCTAHOBJICHHS JKeNe3a U3 OKCH- |, | o | 505 | (5 18 [ToAroToBKa K TECTUPOBAHUIO KypcoBasi paboTa 3YB;
JIOB M MX pacipeiesieHue o BBICOTE J0- ' ' ’ U K pELICHUIO 3a/1a4. [K-13 -
MeHHoI neun. [Ipsmoe u KoCBEHHOE BOC- BrimonHenue nomariHero 3yB
CTaHOBJICHHE, ONITUMAIIFHOE PAa3BUTHE HX. 3aJlaHusl.




AynutopHas

KOHTaKTHas pabota

(B akaj. Jyacax)

®opMa TEeKyIEro KOHTPOJIA
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MexaHu3M BOCCTaHOBJICHUSI.
Odopmnenne nabopatopHoit
8. IlaBnenue u nuIakooOpa3oBaHKE B paboThI. Pemmenie 3724 IK-10 -
JOMEHHOU Tieun. DYHKIUY 1UT1aKa B J0- [ToaroToBka K 3amIuTe pe3yiib- 3YB;
. . 3aiuTa pe3ynbTaToB
MEHHOH meun. Xo/ miasnenus u nmako- | 4 10,25 0,25 | 0,5 18 TaTOB KypCOBOW paOOTBHI. CVDCOBOI PAGOTLL [K-13 -
00pa30BaHUs 10 BHICOTE M CEUCHUIO T1e- BrinonHeHue momanisero 3a- yp p 3yB
qu. JAHUSL.
Odopmiienne 1ab0paTOpPHBIX IK-10 —
Pemenue 3agau
9. OcHOBHBIE TEXHUKO-DKOHOMUYECKHE pabor. 3aIHTa PE3VILTATOR K 3YB;
[moxkasaresii JOMEHHOM IU1aBku u cioco- | 4 0,25 1 12,1 |TloaroToBka K 3amIuTe pe3yiib- COBpoﬁy AGOTEL M TIK-13 -
OBl UX yIy4IICHUS. TaTOB KypCOBOW pabOTHI U K P 3yB
pEIICHUIO 3a/1a4.
MK-10 -
JK3ameH/KypcoBasi pabo- | 3YyB;
4 | 21M | 6/1M | 156,1 P P yes
HToro no mucuuniiuHe Ta IMK-13 -
3yB
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5 Obpa3oBaTesbHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jlnist peayinzaliuyl MpeyCMOTPEHHBIX BUAOB y4eOHOW pabOThl B KauecTBE 0Opa3oBaTelb-
HBIX TEXHOJIOTUH B MPENoJaBaHUU AUCHMUILTUHBI «Teopus, TEXHONOTHs U aBTOMATHU3ALMS J10-
MEHHOTO TIPOLIECCa» HCIONB3YIOTCS TPAJUIHMOHHAS W HH()OPMAIMOHHO-KOMMYHHKAIIMOHHAS
TEXHOJIOTHH.

Jlekuuu 1 NpakTUYeCKUe 3aHATHS MPOXOIAT KaK B TPAAULIMOHHON popme, Tak u B popme
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 mpoBeseHnn 1a00paTOPHBIX 3aHATUN UCIIOIB3YETCSl METOJ] KOHTEKCTHOTO O0y4YeHHS,
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 (QU3NYECKUX W MATEMATUYECKUX MOJICNSAX, BBIMOJHEHHS KypCcOBOH paboThI U
JOMAIITHUX 33/JIaHUl, OTBETOB Ha TECTOBBIC BOIPOCHL. BBIABIAIOTCS CBSI3U MEKIY KOHKPETHBIM
3HAaHHUEM U €0 MPUMEHEHUEM.

[Ipu mpoBeeHUN MPAKTUYECKUX 3aHATUN HCIIONB3YeTCsl Keic-MeTo] — 00y4eHne B KOH-
TEKCTE€ MOJEIUPYEMOIN CHUTYyalluM, BOCIIPOM3BOJAIIEH peasibHbIE YCIOBUS PAOOTHI JIOMEHHBIX
neueid [IAO «MMK»y». Ob6yuvaromuecs JOHKHBI MpOaHAIM3UPOBATh CUTYalMIO, pa3oOpaThCcs B
CyTH NpoOJIEM, BBIIOJHUTH Pacu€Thl, IPEUIOKUTh BO3MOXKHBIE PEILIEHUS U BbIOpaTh Jydlllee U3
Hux. Keiicbl 0a3upyroTcst Ha peabHbIX (DAKTHUECKHUX MOKa3aTeNax paboThl TOMEHHBIX meueil. Ha
IPAKTUYECKUX 3aHATHUSIX HCIOJIb3YETCS KOMIBIOTEPHBIE MOJENIN XOJAa IPOLECCOB B JIOMEHHOU
MeYH U MOJICJH SIBJICHUH TOMEHHOTO Ipoliecca.

CamocrosiTenbHast paboTa CTyJIEHTOB CTUMYJIUPYET CTYAEHTOB K TBOPUYECKOM MpopalboT-
K€ TeM B IIPOLIECCE BBIMOJIHEHUS KYpCOBOM pabOThl, MHIMBHIyadbHBIX JOMAIIHUX 3a/laHUM, O]
TOTOBKM K CEMHUHAapaM, TECTUPOBAHUIO U K UTOTOBOW aTTECTALIUU.

Crenyer MCIIONIB30BaTh KOMIUIEKC MHTEPAKTUBHBIX METOA0B O0YYEHHs, BKIIOYAIOIINN B
ceost:

- YKa3aHue NMpoOJIEMHBIX CUTyalluii B paboTe JOMEHHBIX e4ell ¢ MOKa3aTelbHbIM pelle-
HUEM NpoOJIeMBbI IIpenoaaBaTesaeM u 0e3 Hero;

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

Peanun3anus MHHOBAIIMOHHBIX METOJIOB O0YYEHHs BO3MOKHA C MCIIOJIb30BaHUEM CIIEIY-
IOLUX [TPHUEMOB:

- PacKphITHE NPENOIaBaTENEM IPUYMH U XapaKTepa HeyAad, BCTPEUAIOUIUNXCsl IIPU pellie-
HUH IPOOJIeM OCYIIECTBIICHHS U KOPPEKTHPOBKU JomeHHoro mporecca ([TK-10), omneHke pruckoB
U OTIpE/ICTICHUU Mep 1Mo o0ecreyeHnIo 0e30MacCHOCTH MPH BBIMJIABKE YyT'yHa B JJOMEHHBIX Meyax
(TTIK-13);

- IEMOHCTpAIUS PAa3HBIX MMOJXO0J0B K PELICHUIO MPOOJIEMbl CHUKEHUS YAEIBbHOIO Pacxo-
J1a KOKCa U MOBBIIIEHUS TIPOU3BOJUTENFHOCTH JJOMEHHBIX TIEeUeH;

- aHaJM3 IOJYyYEHHBIX pE3yJbTaTOB M OTHICKAHUE TPAHUI] NPUMEHMMOCTH HOBBIX
HaIpaBJICHUHN yaydIlieHus padOThl JOMEHHBIX TICUCH.

[Tpu npoBeneHNH 3aKIIOUYUTEILHOTO KOHTPOJISI HEOOXOIUMO BBISIBUTH CTENEHb MPABUIIb-
HOCTHU, 00beMa, TITyOMHBI 3HAHUN, YMEHUH, BIaIeHUH, MMOTYYEHHBIX TPU U3yYEHUH TUCLUUTUIMHBI
Hapsily C BBISIBJIEHUEM CTEIIEHU CAMOCTOSITEIbHOCTH B UX 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 MPEAIOJNIAraeT BHIIOJIHEHUE U 3alUTy
71a00paTOPHBIX pabOT, TECTUPOBAHKE, YIaCTHE B CEMUHApE, PEIIeHHE 3a1a4 U padoTy Ha (U3u-
YEeCKUX MOJIETISIX, TECTHPOBAHUE.

KypcoBast paboTa BBINONHAETCS 00YYaIONMMCS CaMOCTOSITEJIbHO B COOTBETCTBUU C 3aj1a-
HHUEM, BbIIaHHBIM IpernoiaBaTeneM. McxoqHple JaHHbIe 1 METOAMYECKHE YKa3aHUs IPeCcTaBie-
HBI B 00pa3oBaTeIbHOM MopTaiie. MIcXoqHble JaHHBIC BKIIOYAIOT (PaKTHYECKYIO TPOU3BOJICTBECH-
HYI0 HHpOpMaLHIo 0 paboTe JOMEHHBIX TeUei.

[Tpu BBIOJIHEHUH KYPCOBOW PabOThI 00YUYAIOMIMICS JODKEH ONMPEICTUTh OCHOBHBIC TEX-
HOJIOTHUYECKHUE MapaMeTpbl paboThl TOMEHHON TeUH MPU U3MEHEHUH YCIOBUNA PaOOTHI.

KypcoBast pabota momxkna ObiTh odopmiiena B cootBercTBUu ¢ CMK-O-CMI'TY-42-09
«KypcoBoii ipoekT (paboTa): CTpyKTypa, coAepkaHue, oOIre MpaBuiia BEIMIOJTHEHUS U 0()OpPM-
JICHUSD.

Ha npakTuyecKkux 3aHATHAX pelIalOTCs 3a1a4UM:

1. Onpenenuth KOIMUECTBO PYypMEHHOIO ra3a, oopasosasiuerocs u3z 300 kr yrieposa Kok-
ca IIpy TOPEHHH €ro B AyThe, coaepxanieM 25% kucnopoaa, npu Biaaxnoctu ero 1,0 %.

2. Onpenenuth coctaB (hypMEHHOTO Ta3za, 00pa30BaBLIETOCS MTPH TOPEHHUHU yTIIepoaa KOKca
B IyThe, coaeprkaieM 25% kuciaopona, npu BiaxHoctu ero 1,0 %.

3. OnpenenuTh KOMMYECTBO (hYPMEHHOTO Ta3a, obpasyromerocs u3 100 m® mpupoxHoro ra-
3a (B Buge CHas) mpu copepkanuu kuciopoja B aAyThe 25% u BnaxHoctu ero 1,0 %.

4. Onpenenutb cOCTaB MPOAYKTOB TOPEHUs IPUPOJHOTO rasza B 1yThe, cojepxameMm 25%
KHCTIOpO/ia, P BiIakHOCTH ero 1,0 % (MIpUMEHUTENBHO K YCIOBUSAM JOMEHHOMH MIaBKH).

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

6. OnpenenuTh pacxoa KOKCa Ha BOCCTAHOBJICHHE KPEMHUS B | TOHHE UyTryHa IpH coliep-
xanuu ero 0,8%. Conepxanue yriaepoaa B Kokce 85 %.

JlabopaTopHbie padoThI 10 AUCHUILIIHHE:

1. BiusitHue ypoBHS 3aChIIIM U Fa30BOT0 MMOTOKA HA YTJIbl OTKOCA MaTepUaIoB B MOJIETHU KO-
JIOIITHUKA JOMEHHOM TIeUH.

2. V3yuenue BIUSHUS BUJA IMUXTOBBIX MaTepUAIOB JOMEHHOW TUIAaBKU M UX pacmpezene-
HUSI TIO CEYEHUIO KOJIOIIHUKA HA Ta30MPOHUIIAEMOCTb.

IIpumepHBbIii TecT (BXOAHOI KOHTPOJIb):
1. KoMnoHeHT rasa, IMEIoLii MaKCUMaJIbHYIO CKOPOCTb MOJIEKY ISIpHON MU} dy3un (BapuaHThI
OTBETOB:
a) COy,
6) CO,
B) Ha,
r) N2,
1) H20.
2. Bunpl nuddy3un raza-BoccTaHOBUTENS B JOMEHHOM neun nuddysuu:
a) BHeIHss (OOBIYHAS),
0) MosteKysipHas (KHYICEHOBCKas),
B) aTOMHas,
I') aKTUBHUPOBAHHAs.
3. OCHOBHOI MEXaHMU3M BOCCTaHOBJIEHUS JK€JI€3a U3 OKCUOB B JOMEHHOM MEYu:
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a) aacopOIMOHHO-KATaTUTHIECKHIA,

0) TMCOIMAITMOHHBIMH,

B) IAPOOKCH/IHBIN,

T') AMCOIMAMOHHO-a]ICOPOIIMOHHBIN.

4. PesxuM BOCCTAHOBIJICHHSI JKeJIe3a U3 OKCHJIOB 110 JINMUTHPYIOIIEH CTauu sSBisieTcs (BapuaHThI
OTBETOB:

a) muhy3noHHBIM;

0) KHHETUYECKUM,;

B) KHHETUYECKHUM IPU HU3KUX TeMIIepaTypax,

r) 1uddy3nOHHBIM MPU BHICOKUX TEMIIEpaTypax;

1) 1 Py3MOHHBIM MTPH HU3KUX TEMIIepaTypax,

€) KHHETHYECKUM TIPH BBICOKHX TEMIIEpaTypax.

5. BousitHue MOBBIICHUS COJIEPKaHUs Kelle3a B IMXTE Ha YACIbHBIN pacXo/ KOKCa B YCIOBUSIX
JOMEHHOU neun Auddy3un:

a) YBEIIMYMBACTCS C POCTOM COJICPIKaHUS JKelie3a B IIMXTE JI0 JIOCTHKECHUS IPEIEITbHO JOMYCTH-
MOTO €r0 YPOBHSI, a 3aTEM YMEHBIIIACTC;

0) yMeHbIIaeTcs;

B) OCTaeTCs MPUMEPHO TTOCTOSIHHOW;

I') YBEJIUYUBAETCS.

6. XMMHUYECKHIA JJIEMEHT WX COCAMHEHUE, BOCCTAHOBIICHHE KOTOPBIM TPeOyeT HAUMEHBIIIETO
KOJIMYeCTBa Teria JuQPy3uu:

a) BOJIOPOST,

0) monookcu yrieposa (CO);

B) YIJIEpO/I.

7. B TOMEHHO#1 1euu 1o X0y ABM)KCHHUS Ta3a TEPBBIM BOCCTAHOBIISICTCS OKCU TP Py3un:

a) Fe;0s3;

0) FeO;

B) Fe30a.

8. Koaddumment nepexoma Gocdopa B MeTasut npu BHITJIABKE MEPEAETHHOTO YyT'yHa:

a) 0,02 - 0,08;

6)0,2-0,8;
B)0,5-0,7,
r) okosio 1).

9. Bun okcuna MgO mo BiusiHHIO Ha CBOWCTBA IILTAKa:
a) HEUTpaJIbHBIH;

0) aMm(OTepHBIH;

B) KUCIIbIH;

T') OCHOBHO.

IIpumep 3axanusi K KypcoBoii padore

MuHucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit deneparun
denepanbHOE FOCYAaPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICILIEr0 00pa3oBaHUs
«MarHuToropckuii rocy1apCTBEHHbIN TexHU4eckuil yausepcurer um. I.11. Hocosa»

Kadenpa merannypruu 1 XUuMHYECKHX TEXHOJIOTHHA
SAJAHUE

Ha BBITIOJIHEHHE KYPCOBOM paOOTHI MO AUCIUIUIMHE
«Teopusi, TEXHOJOTUS U ABTOMATU3AIUsl JOMEHHOTO MPOLECCa»
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Ha TeMy «OIpeneneHne TEXHUUECKUX NToKa3aTeleld JOMEHHOM IJIaBKU ITPH U3MEHEHUH YCIIOBUI
paboTh»
CTYIAEHTY

BrInoHUTh pacuer TeXHUYECKUX MoKa3aTeaei A CASAYIOMNUX YCIOBUM:
1. Bun uyryna mo 3akasy: npeaenpHoi Mapku [11, rpynmsr I, kinacca b, kareropun 2.
2. laHbl: XUMHYECKUN COCTaB KeJIe30PYyTHOM YacTH MUXTHI, (pirroca u 301161 kKokca Coniepikanue
Mesko# ¢pakmuu (M), BiIakHOCTH (W).
3. CocraB pynHOIi YacTu MWUXTHL, %: arjaomepart 58,6

okatemm 32,7

pyna 8,7
4. Pacxon 100aBOK, KI/T YyryHa: MAarHUTHBIA IPOJYKT 8

XHUMHUYECKUH COCTaB KOMIOHEHTOB IIUXTHI

HaumenoBanue ma- Maccosast goasa %
Tepuana W | m | Fe | FeO [Fe,0s | SiO; |Al,0s| CaO | MgO M S |P.Os| nvn
Arnomepar - 75 (56,7 (11,1687 | 64 | 178 | 86 | 1,92 | 0,26 [{0,048| 0,06 -
OKaThIIIH - 30 16351 27 1891] 51 1043 14 (094 ] 0,18 [0,036| 0,03 -
Pyna 40 | 105|517 6,2 | 670 7,9 1,9 32 1021 22 | 0,14 10,059 -
MaruutHsli npo- 51 |66,1]114 | 7,9 6,7 | 169 | 95 | 4,46 | 1,76 |0,053| 0,26 -
TYKT
W3BecTHIK 3.0 3.1 0,2 - 0,26 | 0,73 | 0,27 | 54,9 | 0,46 |10,014 0,022 10,015 43.2
3011a KOKCca - - 6,3 - 90 | 531|238 | 4,6 1,8 1008|079 [ 052 | —

5. [lokazaTenu kayecTBa KOKca
6. CoctaB pupoIHOIO ra3a
7. IlapameTpsl 1yThs
8. M30bITOUHOE TaBTIeHHE ra3a Ha KOJOIIHUKE
9. Ilpoctoun
10. Tuxuii xox
11. Beimonnenue rpaduka BHITYCKOB YyT'yHA

Coneprxanne paboThl
- OIICHKa BO3MOKHOCTH BBHITUIABKA YyTYHA, YIOBIETBOPSBIIETO  TPeOOBaHUSAM MOTPEOUTETIS;
- OTIpeJIeIICHNE YISTBPHOTO Pacxo0/1a KOKCa U JIOMEHHOM TIeYH 110 H3BECTHBIM 0a30BBIM 3HAUCHUSIM
U UX U3MEHEHUSM TOJ1 AeHCTBHEM BHEIPSIEMBIX MEPOTIPUSATHUH;
- OTIpe/IeIICHNe UHTCHCUBHOCTH TI0 JYTHIO U €T0 JIaBJICHUS, HCXOJIS U3 Ta30JMHAMHYECKUX YCIIO-
BUI pabOTHI MeUn;
- pacyeT CTENEeHH MPSIMOTO BOCCTAHOBIICHHUSI 110 OaiaHcy yrieposa (6e3 mpeaBapuTeabHOro 3a-
JlaHus eg);
- pacueTHOE OMpe/IeIICHNEe TeMITepaTyphl KOJIONTHUKOBOTO ra3a, TeMIIepaTyphl ra3a B 30HE 3a-
MEJIEHHOTO TeIJI000MEHa, TOTeph TeIJia IMyTeM COBMECTHOTO PEIICHUs YPaBHEHUN 00OIIETo U
30HAIBHBIX TETUIOBBIX OAJIAHCOB;
- COCTaBIIEHUE TEIUIOBBIX 0aTaHCOB MO (PAKTUIECKOMY XOIy OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
MIPOIIECCOB, yUeT B OajlaHcaX pacIIupEeHHs ra3a Py CHUKCHHUH €To JaBJICHUS.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHHs IPOMEKYTOYHOM aTTeCTALMHU
a) [lnannpyemble pe3yabTaThbl 00yUeHNsI H OIIEHOYHbIE CPeICTBA /I NPOBeAeHHs MPOMEKYTOUYHOM aTTeCTAlNM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

MK-10 - cmocodoHOCTH OCYHICCTBJISAATH H KOPPEKTUPOBATDH TEXHOJOIHYCCKUE MTPONECCHI B METAJJTYPIrUAd U MaTepHaJ1006p360TKe

3HaTh

- OCHOBHBIC OITPCACIICHUA U ITIOHATUSA, UC-
H0JIb3yEMbIE IIPU OCYILECTBICHUH U KOP-
PEKTUPOBKEC TCXHOJIOI'MHM M aBTOMATHU3a-
UM JOMEHHOTI'O MpolLecca;

- OCHOBHBIC MC€TO/bI I/ICCJIGI[OBaHI/If/'I, uc-
HOJIb3YEMBIX IPU OCYLIECTBICHUU U KOP-
PEKTUPOBKEC TCXHOJIOI'MHM M aBTOMATHU3a-
UM JOMEHHOTI'O MPOoLecca;

- OIMpCACIICHUA MMOHSTHH 110 BBITIJIABKE ay-
I'yHa B JOMEHHOM IIeuH, Ha3bIBaeT XapaK-
TEPUCTHKH X0J1a IOMEHHOI0 IIpoIiecca;

- IIMXTOBBIE MaTE€pHalIbl JTOMEHHOW IIJIaB-
KH; OCHOBHBIC TEXHHUKO-DKOHOMUYCCKUEC
NoKa3aTeau JIOMEHHOW IJIaBKU U CHOCOOBI
UX yJIydlleHHs]; oOlue npaBuia MOCTpoe-
HUS aITOPUTMOB aBTOMAaTHU3WPOBAHHOIO
YIPaBJIEHUSI TOMEHHBIM IIPOLIECCOM,

- OIPEIEIICHUS TPOLIECCOB. IBUKEHUE
[IUXTOBBIX MaTEpHUAJIOB IPU 3arpy3Ke B
neyb, TOpeHHe TOIIMBA Yy (PypM JTOMEHHOM
[I€YX, TEIUIOOOMEH B JOMEHHOM II€YH,
JBUKEHHE MaTEPUAIIOB B IOMEHHOMN NIEYH,
JIIBMYKEHNE Ta30B B JOMEHHOM II€YH, BOC-
CTaHOBJIEHUE U (POPMHUPOBAHUE UYTYHA,
IUIaBJICHHE U [IUIAKOOOpa30BaHMUE.

TeopeTnyeckne BONPOCHI K IK3aMEHY:

1.OcHoBHBIE MTOKa3aTEIN XMMUYECKOIO COCTABa JKEJIE30PYAHBIX MAaTEepUaIoB JOMEHHON
IIJIaBKH.

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

3. Bunsr marepuanoB, HCHIOIB3YyEMBIX ISl “TIPOMBIBKH’ JIOMEHHOU Teud U (HhopMupoBa-
HUS rapHUCa)ka Ha (PyTepoBKe.

4. OcHOBHBIE ITOKA3aTENH TEIJIOBON pabOTHI JTOMEHHON NIEYH.

5. PU3UKO-MEXaHNYECKHE CBOMCTBA MAaTEpUAJIOB, UCIIOIb3YEMbIX B IOMEHHOM IUIaBKE

6. lI3MeHeHne cTeneHr BOCCTAaHOBIICHHS XKelle3a OT (ypM 10 KOJIOIIHUKA.

7. Iloka3aTenu KauecTBa KOKCa.

8. BausitHue OCHOBHOCTH I1IJIaKa Ha €ro CBOMCTBA

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

10. IToBenenue cepsl O BHICOTE JOMEHHOM IEUH.

11. [Tokazarenu, XapakTepHU3ylolue COBPEMEHHbIE TPEOOBaHUS K KaUECTBY JKEJIe30pY/I-
HOTO CBIPbSL.

12. Peaknuu nepexojia cepbl B IIUIAK NP BBIIJIABKE YYT'yHa B JOMEHHOM IEYH.

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

14. IIpon3BOACTBO HIJIAKOBOM MEM3BI.

15. Marpuna 3arpy3ku MaTepUasioB JOTKOBBIM 3aIPy30UHBIM YCTPONCTBOM.

16. IToka3zaTenu, XapakTepU3yOLIUE TEMIIEPATYPy IUIABJICHHUS [IJIAKa.

17. KoHTpoJib pacnpeneneHuss MaTeprualioB 10 OKPY>KHOCTH M CEYEHHIO JOMEHHON MEYH.

18. [1naBneHue u MIaKOOOpa30BaHUE TIO BHICOTE JOMEHHOU €Y.

19. YipaBnenue pacnpereiceHueM MaTepUaoB 110 CEUEHUIO JOMEHHOM NEYH C JBYXKO-
HYCHBIM 3aCBIITHBIM aIapaToM.
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyembie pe3yabTaThl 00yUEHHS

OueHouHble CpeCTBa

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

21. BnusiHue cKOpOCTH Ta3a Ha MOTEpH Haropa ero npu JBUKEHUU Yepe3 CIIOH Chlmyye-
ro Mmarepuana.

22. TepmoanHaMHKa BOCCTAHOBJICHHS elie3a MOHOOKCHAOM yriepoja. Jluarpamma
npeneabHol creneHu ucrosb3oBanus CO.

23. BausiHue pacnpenesieHus Kelle30pyIHOro ChIpbi U KOKCa MO pajnycy Medd Ha To-
TEpU Haropa rasa.

24. OcoOEHHOCTH TEXHOJIOTHH JTOMEHHOW MIIaBKH MpH paboTe HA ChIPhE, UMEIOIIEM T10-
BbIIIICHHOM cojiepkanue Ti0x.

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

26. TepmoauHamMMKa BOCCTaHOBJIEHUS BOJOpOJAOM. Jluarpamma IpeaenbHOM CTENEHU
WCIOJIb30BaHUs BOAOPOIA.

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

28. MexaHn3M BOCCTaHOBIIEHUS JKEJI€3a U3 OKCUIOB.

29. BausHue conep kaHusl Kenes3a B ChIpbe Ha CKOPOCTh BOCCTAHOBJICHUSI.

30. MexaHu3M NOCTYIIEHUSI KOKCA B 30HY TOPEHUSI.

31. BnusiHMe KpyIHOCTH arjoMepara 1 OKaTbhIIIed Ha CKOPOCTh BOCCTAHOBIICHUSI.

32. Onpeaensronye mo ra3oAMHaMUKe 30HbI JOMEHHOU MY H.

33. BnusiHMe pacxona ra3za-BOCCTaHOBHTENS Ha CKOPOCTb BOCCTAHOBIICHMS JKE€J€3a U3
OKCH/JIOB.

34. Bujpl 30HANIBHBIX TEIIOBBIX OATAHCOB U UX XapaKTEPUCTHKA.

35. BausiHue Temneparypbl Ha CKOPOCTh BOCCTAHOBJIEHHSI B KHHETUYECKOM U AU Py3u-
OHHOM peXuMax MPOTEKaHus IpoLecca.

36. Buzpl o0mMX TEMIOBBIX OAJTAHCOB U UX XapaKTEPUCTHKA.

37. Buns! TOINIMBHBIX JO0OABOK.

38. XapakTep ABUKEHUS MATEPHAJIOB MO BHICOTE M CEYEHUIO JOMEHHOM MeYn

39. BiusHue BuJa oOKcHaa U croco0a MOJrOTOBKH ChIPbS HA CKOPOCTh BOCCTAHOBIICHUS
xKelesa.
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyembie pe3yabTaThl 00yUEHHS

OueHouHble CpeCTBa

40. Buap! nuddy3un ra3oB B YCIOBUAX JOMEHHOMU IIJIABKH.

41. CymHocCTh pacuéTa yIeIbHOr0 pacxo/a KOKca Mo TerIoBOMY OajlaHCy HIXKHEH 30HbI
JTOMEHHOH IIEYH.

42. Bausuue conepxxkanuii MgO u Al2O3 Ha cBolicTBa 11aKa.

43. [Ipeumy1iecTBa U HEIOCTATKH MPSIMOTO U KOCBEHHOTO BOCCTAaHOBIICHUS XKelle3a U3
OKCH/JIOB.

44. Oco0eHHOCTH BBIIUIABKH BaHA/IMEBOT0 YyT'yHa.

45. Peakiuu ropeHus B IOMEHHOM TEYH.

46. ITlotepu Hamopa rasza, Kod(h(GUIUEHT COMPOTHUBICHUS IIUXTHl U JAUHAMUYECKUIN
HAIop rasa no BbICOTE JIOMEHHOM NEYH.

47. TemmepaTypsl U TEIJIOEMKOCTH MOTOKOB IIMXTHI U Ta3a MO BBICOTE U CEYCHUIO J0-
MEHHOM NeYHu.

48. TlokazaTenu, xapakTepu3yIlue TOpeHne TOIMBa y GypM TOMEHHOH Meuu.

YMmers

- BBLACNATHh HamOoJee 3HauMMbIE COCTaB-
JSIFOIIME TEOPUH, TEXHOJOTHM M aBTOMa-
TU3allUd JOMEHHOTO IMpoliecca,

- 00cyxaarb crnocoObl 3(h(eKTUBHOrO pe-
HICHUS 3a7a4 10 MOBBIIICHUIO TIPOU3BOIH-
TEJIBHOCTU JIOMEHHOW T€YHM, CHHKEHHIO
YIEIBHOTO pacxoja KOKCa, YJIYYIIEHUIO
Ka4yecTBa 4yryHa, 0OeCHeueHHIO JJIUTENb-
HOM CITy>KOBI TIeUH;

- pacrio3HaBaTh 3((HEeKTUBHOE PELIeHHE OT
Hed((PEKTUBHOTO TIPU H3MEHEHHH TEXHO-
JIOTMH JOMEHHOH IJIaBKH,

- OOBACHATH (BBISBJIATH U CTPOUTDH) TUIIHY-
HbIE MOJIENM 3a/a4, OTHOCAIIUXCS K TEo-
pHUH, TEXHOJIOTUM W aBTOMATH3AIMU [0-
MEHHOT0 IIPOLIECCa;

Ha npakTu4eckux 3aHATHAX PeLIAIOTCS 3a1a4M:

1. Onpenenuts cTeneHb NPsMOro BoccTaHoBjIeHUs 1o [1aBioBy M.A. o u3Bect-
HBIM UCXOJIHBIM JIaHHBIM: PAaCXOJ YIJIepo/ia Ha BOCCTaHOBJICHNUE xene3a u3 FeO paBen
50 kr, ob11ee KOJIMYECTBO JKele3a B Uyr'yHe paBHO 945 Kr, B TOM 4ucIie TOCTYIHUBILIETO B
METaJJINYECKOM cocTosiHUU 10 K.

2. OnpenenuTh cTeneHb NpIMOro BoccTaHoBieHus no IlasnoBy M.A. McxonHbie
JaHHbIE: KoJInyecTBO oOpaszoBasiierocs CO 1o BceM peakiusiM BOCCTAHOBIIEHHUS CO-
craBnser 120 M%/T uyryHa, B TOM yHcIie TI0 peakIUsM BOCCTAHOBJIEHHS MPUMECEH ayTy-
Ha 20 M%/T UyryHa; KOIMYeCTBO BOCCTAHOBIEHHOTO 110 BCEM PEaKIHAM skene3a 940 Kr/t
YyryHa.

3. Mo peakiusim npsimoro BocctaHoBieHust Fe u3 FeO u Si u3 SiO obpa3oBanoch
115 xr CO/T uyryna. Beero BoccranoBuiock 940 kr xenesa, copepikanue Si B 4yryHe
0,65 %. OnpenenuTh CTENEHb MPSMOT0 BoccTaHOBJIeHUs 110 [1aBnoBy M.A.

4. OnpenenuTh CTENEeHb NpsAMOro BoccTaHoBIeHUd 1o [TaBnoBy M.A. mo u3Bect-
HBIM HCXOJIHBIM JAHHBIM: KOJIMYECTBO OTHSTOTO KHCIOPOa MPH MPSIMOM BOCCTaHOBJIE-
Hun Fe u3 FeO u Si u3 SiO2 - 55 kr Ha | T yyryHa, o0liee KOJMYECTBO BOCCTAHOBIICH-
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CTpyKTypHBIii

OueHouHble CpeCTBa

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS
KOMIIETEHINH
- IPUMEHSTh 3HAHHS 110 TEOPUH, TEXHOJO- | HOro xeine3a 940 kr/t uyryHa, cogepxkanue Si B uyryne 0,65 %.
FMM W aBTOMAaTHU3allMU JIOMEHHOI'O IPO- 5. OnpenenuTh KOIMYECTBO (ypMEHHOTO Ta3a, oOpa3oBasiierocs u3 300 kr yrie-
necca B IMpodecCHOHANBbHON JeATeIbHO- [ poJla KOKca IIPU FOPEHUH ero B AyThe, coaepxkaiieM 25% KHUCIopoaa, MpH BIaXXHOCTU
CTH; HCIIOJIB30BaTh MX Ha MEKIUCIUILIH- | ero 1,0 %.
HapHOM YPOBHE; 6. Onpenenuth coctaB (ypMEHHOrO Ta3a, 00pa30BaBIIErOCs MPU FOPEHUU yTIie-
- nmpuoOpeTarh 3HaHHUS B O0JIACTH JOMEH- | poJia KOKCa B IyThe, cojepkaieM 25% kuciaoposa, mpu BiaxkHocta ero 1,0 %.
HOTO TpoIIecca,; 7. OnpenenuTh KOIM4ecTBO (ypMEHHOTO rasa, obpasyromerocs u3 100 m° mpu-
- KOPPEKTHO BbIpaxkaTb U apryMEeHTHpOBa- | poaHoro rasza (B Buae CHa) npu conepxxanuu kuciopozaa B 1yTbe 25% U BIaKHOCTH €T0
HO O0OOCHOBBIBaTh IOJIOXKEHUsA. TeopuH, | 1,0 %.
TEXHOJIOTMM W aBTOMATHU3allMU JIOMEHHO- 8. OmnpenenuTh COCTaB MPOIYKTOB TOPEHUs MPUPOJIHOrO ra3a B AyThe, COJEpKa-
o mpolecca. mem 25% xucnopoza, npu BiaakHoctd ero 1,0 % (IpuMEHUTENbHO K YCIOBUSAM JTOMEH-
HOU TUTaBKH).
9. Onpenenuth creneHs ucnoiab3oBanuss CO B goMeHHOU meun. CocTaB KOJIOMI-
uukoBoro raza: CO = 23%, CO2 =20%, H2 = 8 %.
10. OnpenenuTh pacxo] KOKCa Ha BOCCTAHOBJIEHNE KPEMHHUS B | TOHHE 4yTryHa
nipu conepxkanuu ero 0,8%. Conepxkanue yriepoaa B kokce 85 %.
Brnagets - IPAKTUYECKUMH HaBBIKAMU HCIIOJIb30Ba- IIpumep 3axaHus K KypcoBoii padore

HUS DJIEMEHTOB TEOPUU, TEXHOJIIOTUH U
aBTOMATHU3allM¥ JOMEHHOIO Mpoliecca Ha
JIPYTUX AUCLUUIUIMHAX, HA 3aHSITHUSX B
ayJIMTOPUU U HA ITPAKTHKE;

- c1ocobamMu IEMOHCTpAIlUK YMEHUS aHa-
JU3UPOBATH CUTYALUIO IIPH U3MEHEHUH
TEXHOJOTMYECKHUX MapaMeTpOB JOMEHHOM
IUIaBKH,;

- METOJIaMU OIIpe/IeTICHUs YAEIbHOTO pac-
X0J1a KOKCa Y MPOU3BOIUTENBHOCTH J10-
MEHHOH NI€4M NPU U3MEHEHUU YCIOBUHI

paboTHl,

MuHucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE rocy1apcTBEHHOE O10/KETHOE 00pa30BaTeNIbHOE YUPEXKIEHUE
BbICILIEr0 00pa3oBaHUs
«MarHuTOropckuil rocy1apCTBEHHbIN TeXxHUYeCKu yHuBepcurer uM. I'.11. HocoBa»

Kadenpa merannypruu 1 XUuMHYECKHX TEXHOJIOTHHA

SAJAHUE
Ha BBITIOJTHEHHE KYPCOBOM PaOOTHI MO JUCIUTUIAHE
«Teopust, TEXHOJIOTHS U aBTOMATH3aIMsl JOMEHHOT'O IPoIIeccay
Ha TeMy «Ornpe/eneHne TeXHIYeCKUX T0Ka3aTeNell JOMEHHOW TUTaBKH MTPH W3MEHEHUH
YCIIOBUI pabOTHI»
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyembie pe3yabTaThl 00yUEHHS

OueHouHble CpeCTBa

- HaBBIKAMHU M METOJIUKAMHU 00OOIIECHHS
pPE3YyJbTATOB PELICHUS, SKCIEPUMEHTAIb-
HOM eATEILHOCTH B 001aCTH TEXHOIOTHHU
JTOMEHHOM IIJIaBKH

- CrIoco0aMu OllEHMBaHUS 3HAUMMOCTH U
MPAKTUYECKOU MPUTOJHOCTH MOTYYECHHBIX
pe3ynbTaTOB MPU MOAECIUPOBAHUU JOMEH-
HOT'O Mpouecca;

- BO3MOKHOCTBIO0 MEXAUCIUIIIMHAPHOTO
MIPUMEHEHUS TEOPUH, TEXHOJIOTUH U aB-
TOMATHU3allMU JOMEHHOIO MpOoIIecca;

- OCHOBHBIMH METOJaMH1 MCCJIEJOBAHUS B
00J1aCTH TEOPHUH, TEXHOJIOTUM U aBTOMa-
TU3alUU JIOMEHHOTO IPOIECCa, TPaKTHYe-
CKMMH YMEHMUSIMHU U HaBBIKAMU UX UCIIOJb-
30BaHHUS,

- OCHOBHBIMH METOJIaMH PEUICHUS 33]1a4 B
00J1aCTH TEOpUH, TEXHOJIOTUH U aBTOMa-
TU3AalMA JOMEHHOIO IpoLecca |

- Ipo(eCCUOHATIBHBIM SI3BIKOM TEOPHUH,
TEXHOJIOTMM M aBTOMAaTH3alUy JOMEHHO-
ro mporecca,

- crnoco0amMy COBEPIICHCTBOBAHUS MIPO-
deccroHaNbHBIX 3HAHUHM U YMEHU ITyTeM
UCIIOJIb30BaHUS BO3MOXKHOCTEH MH(popMa-
LIMOHHOM CpeJibl 10 HalpaBieHUo Merai-
Jyprus.

CTYICHTY

BBINIONHUTE pacueT TEXHUYECKUX MOKa3aTeNei A CAeAYOMNX YCIOBUM:
1. Bua uyryHa no 3aka3y: npenenbHoi mapku I11, rpynmsi I, knacca b, kareropuu 2.
2. JlaHbl: XUMUYECKUI COCTaB KeNe30pyAHON YacTH MIMXTHI, (hrtroca u 30161 Kokca Co-
neprkanue Menkon ¢pakmun (M), BnaxkHocTsb (W).
3. CocTaB pynHoOi yacT mWUXTH, %: armomepar 58,6

okatelmn 32,7

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

XUMHUYECKUHA COCTAaB KOMIIOHEHTOB IIUXThI

HaumenoBanue Maccosas goasa %
Marepuana W | m | Fe |FeO Fe.Os|SiO; |Al,03| CaO | MgO M S | POs | mvm
Arnomepar - 75 (56,7|11,1|68,7| 6,4 [ 1,78 | 86 | 1,92 | 0,26 (0,048 0,06 -
OKaTpln - 301635]1271891]51 (1043 ] 14 (094 (0,18 |0,036] 0,03 -
Pyna 401]105|51.7| 6,2 (670 79| 19 |32 (021 2,2 | 0,14 |0,059| -
MarHuTHBIH TIpo- 5116611114 79| 6,7 | 1,69 | 95 4,46 | 1,76 |0,053| 0,26 -
IYKT
M3BecTHSIK 303102 - 0,26 [0,73] 0,27 [ 54,91 0,46 10,014]0,022(0,015] 43,2
301a KoKca - - 6,3 - 90 (53123846 | 18 |0,08(0,79|052| —

5. Iloka3zarenu kayecTBa KOKca

6. CocTtaB IpUpOIHOTO rasa

7. ITapaMeTpsl 1yThbs

8. M30bITOUHOE JJaBlieHHE ra3a Ha KOJOITHUKE

9. Ilpoctoun

10. Tuxuii xox

11. BeinmonHenue rpaduka BHITYCKOB UyTryHa
Coniepkanue paboThl
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyembie pe3yabTaThl 00yUEHHS

OueHouHble CpeCTBa

OLIEHKA BO3MOKHOCTH BBIIIJIAaBKA YYT'yHA, YJOBJIETBOPSBILETO TpeOOBaHUSAM I10-
TpeOuTes;

OIIpeJIeNIeHUE yISIbHOTO PacXo/1a KOKCa U JIOMEHHOM MeYd MO U3BECTHBIM 0a30BbIM
3HAYECHUSM M UX U3MEHEHUSM I0J1 ACUCTBHUEM BHEAPSEMBIX MEPOIPUSATHIA;
OIpeJIeICHUe MHTEHCUBHOCTH T10 JYTBIO M €T0 JIaBJICHUS, UCXOJIS U3 ra30IMHAMHYC-
CKHUX yCJIOBUH pabOTHI TICUH;

pacuer CTemeHdu MPSIMOTO BOCCTAHOBJICHUS MO OanaHcy yriepona (0e3 mpeaBapu-
TEJIBLHOTO 3aJ1aHug e€);

pacueTHoe OompeseNieHre TeMIepaTypsl KOJIOITHUKOBOTO ra3a, TeMIepaTyphsl ra3a B
30HE 3aMEIUICHHOTO TEIUIOOOMEHa, MOTeph TEIUIa IYTeM COBMECTHOTO PEIICHHS
ypaBHEHHIA 00IIETO ¥ 30HAIBHBIX TEIIOBBIX OaIaHCOB,

COCTaBJIEHHE TEIJIOBBIX OalaHCOB MO (aKTHUECKOMY XOAY OKHUCIHUTENbHO-
BOCCTAHOBUTEJIBHBIX MTPOLIECCOB, YUET B OanaHcaxX pacIIMpeHus ra3a Mpu CHIKEHUH

€ro AaBJICHU.

I1K-13 - roTOBHOCTH OLICHHBATH PUCKH U ONPEAeSITH MePhI N0 00ecrieYeHN 0 0e30MaCHOCTH TEXHOJIOTHYECKHX MPOLECCOB

3HaTh

- OCHOBHBIE ONIPEICIICHHSI U TIOHSATHSI, UC-
HOHBSyeMBIe HpI/I OIICHKE pI/ICKOB 158 onpe-
JIEJICHUU Mep M0 oOecTieueHnto 6e30MacHo-
CTU TCXHOJIOTUHN OCYHIGCTBJ'IGHPI?I JTOMCH-
HOTO TIpoIiecca,

- OCHOBHBIE METOJBI MCCIEIOBAaHUH I10
OLICHKE PUCKOB U OMPEACTICHUIO MEp IS
obecrieueHnst 0€30MaCHOCTH OCYIIECTBIIE-
HUS IOMEHHOTO TIpoIiecca,

- OHpeI[eJ'IeHI/Iﬂ HOHHTI/II\/II I10 BBIIIJIABKE ay-

TecTrl:

1. KoMmoHeHT raza, UMeomuii MaKCUMaIbHYIO0 CKOPOCTh MOJIEKYIIpHON AU dy3un
(Bapuantsr otBeTOB: CO2, CO, H2, N2, H20).

2. Bunpl nuddy3uu raza-BocCTaHOBUTENS B JOMEHHOM neun nuddy3uu (BapuaHThl OT-
BETOB: BHEIIHAA (00BIYHAs), MOJEKYJsIpHas (KHYACEHOBCKas), aTOMHas, aKTUBUPOBAH-
Has).

3. OCHOBHOI MEXaHHU3M BOCCTaHOBJIEHUS JKEJIE3a U3 OKCUAOB B JOMEHHOM I1euu (Bapu-
AHTBI OTBETOB: aJICOPOIMOHHO-KATATUTHIECCKUH, TUCOIIUAIIMOHHBIHN, ITAPOOKCHTHBIMH,
JUCOLIMAIIMOHHO-2/ICOPOITMOHHBIH ).

4. PesxuM BOCCTAHOBIJICHHUS JKeJe3a U3 OKCHJIOB 10 JIMMUTUPYIOLIEH CTa Uy SIBISIETCS
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CTpyKTypHBIii

HIIEMEHT [Tnanupyembie pe3yabTaThl 00yUEHHS OrneHouHbIE CPECTBA
KOMITCTCHITHH
r'yHa B JIOMEHHOH €4, Ha3bIBaeT Xapak- | (BapuHaHThI OTBETOB: TU(P(PY3HOHHBIM; KHHETHYECKAM; KHHETHYCCKUM TPH HU3KUX TEM-
TEPUCTUKH X0J1a JOMEHHOT0 MpOlLIecca,; nepatypax, TupGy3HOHHBIM TPH BBICOKUX TeMIepaTypax; 1updy3HOHHBIM IpU HU3-
- IIUXTOBBIC MaTEPHUaIbl JOMEHHOH TUIABKHU | KX TeMIIEpaTypax, KHHETHYECKUM IIPU BBICOKUX TeMIIepaTypax).
U TIPaBWJIA X UCIIOJIb30BAHMS, 5. Biiusinue noBBIIICHUS COACPIKaHUS JKele3a B IIMXTE Ha YAETbHBIN pacxo] KOKca B
- OTIPEJICIICHUS] PUCKOB M Mep 10 o0ecre- | yCIoBHsIX JOMEHHOM neun aud@y3un (BapuaHThl OTBETOB: YBEIUMYHBACTCS C POCTOM
YEHHIO OE30MTaCHOCTH MPOIECCOB: IBHKE- | COACPIKAHUS JKele3a B IIMXTE 0 JOCTHKEHHS MPEIeSIbHO JOMyCTUMOTO €T0 YPOBHS, a
HUE IIMXTOBBIX MaTePHAJIOB MIPU 3arPy3Ke | 3aTeM YMEHBIIIAETCS; YMEHBILACTCS; OCTACTCS IPUMEPHO IMOCTOSTHHOM; YBEITMYMBACTCS ).
B IIeUb, TOPEHHE TOIUIMBA y ypM TOMEH- | 6. XUMHUYECKHIA DJIEMEHT WM COSAMHEHHNE, BOCCTAHOBJICHHE KOTOPHIM TpeOyeT
HOU TIeYH, TEIUIOOOMEH B JIOMCHHOM 1€4H, | HAMMEHBINEro KoJru4ecTBa Teria nudGy3un (BapuaHThl OTBETOB: BOJAOPO/I; MOHOOKCH]T
JBH)KEHUE MaTEPUAIIOB B IOMeHHOM nieun, | yriepoaa (CO); yriepon).
JIBI)KEHUE Ta30B B JOMEHHOM T€YH, BOC- 7. B TOMEHHO# 1e4n 1o X0y JIBUKCHHUS T'a3a MEPBBIM BOCCTAHOBIIACTCS OKCUI TUD Y-
CTaHOBJICHUE U (POPMHUPOBAHUE YYTyHA, 3un (BapuaHThl 0TBeTOB: Fe203; FeO; Fes0y).
IUIABJICHUE M [IUIAKOOOpa3OBaHHUE. 8. Koaddumment nepexona ¢pochopa B METaILT P BBHITUIABKE MEPEIACITHHOIO YyTYHA
(BapuanTsl orBeToB: 0,02 —0,08; 0,2 -0,8; 0,5—0,7; okouo 1).
9. Bun okcuna MgO 1o BIHMSIHHIO Ha CBOICTBA IITaKa (BapUaHThI OTBETOB: HEHTPAIb-
HBIH; aM(OTEPHBIN; KUCIBII; OCHOBHOM).
Ymertb - BBIIENATH HawnOoJiee 3HaYMMbIE COCTaB- | Ha mpakTHYecKHX 3aHATHSIX PelIaloTCsl 3a1a4u:

JSIFOIIME PUCKOB M Mep 10 O€30I1aCHOCTH B
TEXHOJIOTUH JOMEHHOTO Ipolecca,;

- 00cyxaatb crnocoObl 3(h(eKTUBHOrO pe-
HICHUS 33724 IO OLEHKE PHUCKOB IIPH TIO-
BBILLICHUH MPOU3BOJUTEIBHOCTH TOMEHHON
TIeY, CHIDKEHUH Y/ICTHHOTO PacXoia KOK-
ca, YIy4IlICHMM KadecTBa 4yryHa, obecre-
YCHUU JTUTEIIHHOHN CITyKOBI ITe4H;

- pacrio3HaBaTh 3()()EKTUBHOE pElIeHHEe OT
HeA(p(EKTUBHOTO MPH OLIEHKE PUCKOB W3-
MEHEHHUsI TEXHOJIOTMH JOMEHHOM IJIaBKH,

1. OnpenenuTh pacxoj KOKca Ha BOCCTAHOBJIEHHE MapraHiia B 1 TOHHE mepeJienb-
HOTO0 uyryHa npu cogepxanuu ero 0,5%. Conepxanue yriaeposaa B kokce 85 %.

2. B noMeHHYyI0 Ieub, BBIMIABISIOUIYIO JUTEHHBIA YyTyH, IOCTYNAET 3 KI' CEpBHI.
Conepxxanne cepbl B uyryHne 0,02%. Beixon nwtaka 300 xr/t yyryHa. Onpeaenurts co-
nep:xanue CaS B 11utake npu yCIOBUU MEPEX0JIa B 3TO COEAMHEHHUE BCEH Cephl IIIaKa.

3. OmpenenuTh pacxo] KOKca Ha BOocCTaHOBIIEHHE dochopa Mpu cofepKaHuu ero
B nepenenbHoM uyryHe 0,08%. Conepxanue yraepoaa B kokce 85 %.

4. Conepsxanue xenesa B armomepare 58%, comepikanue xene3a B auyryne 94,5%.
OmnpenenuTh pacxo arjioMepara Ha BbIIIaBKY 1 T 4yryHa.

5. Pacxon xene3opyaHoro marepuaia, coxepxkamero 0,15% P20s, cocraBnser
1600 kr/tT uyryna. OnpenenauTb BO3MOXKHOE cojiepkaHue gochopa B epesebHOM Y-
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CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OrneHOYHBIC CPEICTBA

KOMIIETEHINH
- OOBSICHATH (BBISIBJISITH U CTPOUTDH) THIINY- | TYHE.
HbIE MOJIEJIM 3a/iay, OTHOCSIIMXCS K TE€O- 6. Pacxon xene3opyaHbIX MaTepuanos, coaepxkammx 1% MnO, cocraBnser 1600
pUH, TEXHOJIOTMM M aBTOMAaTU3alUU [0- [ Kr/T yyryHa. Onpenenuth BO3MOXKHOE COJepKaHUEe MapraHiia B epeeIbHOM YyTyHE.
MEHHOI'0 TIpoliecca, ¢ y4E€TOM PHUCKOB M 7. Onpenenuth pacxoi Kuciopoaa i cxuranus y Gypm 340 kr kokca, coaep-
Mep i1t obecrieueHust 6€30MacHOCTH; xatero 85% yriepona.
- IPUMEHSATH 3HAHUS 110 TCOPUH, TEXHOJIO- 8. Ussectnsak comepkut 98% CaCOs3 u 1,4% SiO2. Onpenenuts (QIIIOCYIONIYIO
TMM M aBTOMATHU3allMi JOMEHHOT'O IMPO- [ ClIOCOOHOCTH €ro MpH OCHOBHOCTH mutaka 1,1.
1ecca ¢ OIEHKOW PUCKOB M Mep i odec- 9. llluxToBBIC MaTepualibl BHOCAT B JoMeHHYIO medb 183 kr SiO2 u 191 kr CaO.
nedyeHus OezonmacHocTu B npodeccuonais- | Conepskanue kpemuus B uyryHe 0,7%. Onpenenutb NoTpeOHOCTh B KBapILUTE C COAEP-
HOW JIeATENLHOCTH, HWCIOJIb30BaTh uX Ha |sxanuem SiOz = 98 % ms obecrieueHns OCHOBHOCTH IiL1aka, paBHo# 1,05.
MEXIUCHUIUITMHAPHOM YPOBHE; 10. IlIuxToBBIC MaTEpPUAIIBI BHOCAT B IOMEHHYIO Tieub 163 kr SiOz. Conepxanue
- MproOOpeTaTh 3HaHUS B 00JaCTH PUCKOB U | kpeMHUs B uyryHe 0,6%. Brixon nmuraka 300 kr/t uyryna. KakoBo conepkaHue KpeMHe-
ompezieNieHuI0 Mep Alisi o0ecniedeHus Oes- [ 3ema B nutake?
OIACHOCTH TPHU OCYIIECTBICHUU JTOMEHHO-
ro mpoliecca,
- KOPPEKTHO BBIpaXKaTh U apryMEHTHPOBa-
HO OOOCHOBBHIBATh MOJIOKEHHUS TIO OICHKE
PUCKOB M OMpPENEICHUI0 Mep HJsi olecre-
YeHUs O€30MacHOCTH TMPU  H3JI0KCHHUU
TEOpUH, TEXHOJIOTUU U aBTOMAaTHU3AlUU
JJOMEHHOT'0 Tiporiecca

Brnanets - IPAKTUICCKUMH HaBBIKAMH OT[CHKH PHC- [TyTém BBITIOTHEHUS JIAOOPATOPHBIX PadoT:

KOB U ONpPEETICHUI0 Mep AJIs 0OecreueHus
0€301MacHOCTH COBMECTHO C MOJIOKEHUSIMHA
TEOPUH, TEXHOJIOTUU U aBTOMATU3AIHH
JIOMEHHOTO TIpoIiecca Ha APYTUX JHCIH-
IUTMHAX, HA 3aHATHSX B ayIMTOPUU U HA
NPaKTHKE;

- CII0cO0aM¥ IEMOHCTPAIH YMEHHSI aHa-

1. BausiHue ypoBHS 3aChillM U Ta30BOr0 MOTOKA Ha YIJIBI OTKOCAa MAaTEpUAJIOB B
MOJIEIIN KOJIOIITHUKA JIOMEHHOH ITEYH.

2. V3ydeHue BAMSHUS BHJIa IIUXTOBBIX MaTEpPHAOB JTOMEHHOM IJIABKH U MX pac-
MpEETECHUS TI0 CEUCHUIO KOJIOIIHUKA HA Ta30MPOHUIIAEMOCTb.

3. Uzydyenne BIUSHUSA KPYIMHOCTH M (OPMBI MaTEpPHAOB HA UX Ta30MpOHHUIIAL-
MOCTb.

4. Pacnipesienenne MaTepuasoB MO OKPYKHOCTH B KOJIOITHUKOBOM MPOCTPAHCTBE
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyembie pe3yabTaThl 00yUEHHS

OueHouHble CpeCTBa

JU3UPOBATh CUTYALMIO 110 OLIEHKH PUCKOB
U OIpEeIeNICHUIO Mep 0€30MMacHOCTH TPH
U3MEHEHHUU TEXHOJIOIMYECKHX IapaMeTpOB
JTOMEHHOM IIJIaBKH

- METOAAMHU ONPEJENICHHs! YIeIbHOIO pac-
X0J1a KOKCa M MTPOU3BOIUTEIILHOCTH J10-
MEHHOMH 1e4YM IPU U3MEHEHUHU YCIIOBUIl
paboTHI ¢ OLIEHKOI PUCKOB U OIPE/ICIICHH-
eM Mep Ui o0ecrieueHus 6€30MacHOCTH;

- HaBBIKAMU ¥ METOJTUKAMH 0000IICHHS
pe3yJIbTaTOB PEILEHMs], SKCIIEPUMEHTAIIb-
HOU J€ATEIBHOCTH B 00JIACTH TEXHOJIOTHH
JIOMEHHOH TUIaBKU C OLICHKOW PUCKOB U
ornpezeneHueM Mep A odecrieueHus 6e3-
OIMaCHOCTH

JTOMEHHOH IIEYH.

5. Pacnipenenenue marepuanioB Ha KOJIOLUIHUKE JOMEHHOM MeYd MpPH 3arpyske C

HCII0JIB30BAHUEM IIOJIBHYKHBIX TUINT.

6. J[BrxeHne MaTeprasoB U ra3oB B (pypMEHHBIX odarax JJOMEHHOW Meuu.

7. JlaBJIeHUE IKXTHI HA )KUJKAE IPOAYKTHI IUIABKH.

8. M3ydyeHune cxo/ia ChIIy4ero MaTepuala 4epe3 OTBEpCTHE.

9. N3yuenus TemiooOMeHa 1 BOCCTaHOBIIEHUS B JOMEHHOH neun. M3ydeHus
IJIaBJIEHUSA U IIJIAKOOOpa30BaHUsI B TJOMEHHOM MeYu
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0) ITopsinok npoBeneHUsI NPOMEKYTOYHOM ATTECTALMH, NOKA3aTeJIH M KPUTEPUH OLie-
HUBAHUSA:

IIpoMexyTouHas aTTecTanys 10 AUCUUIIMHE « Teopus, TEXHOIOrUA U aBTOMAaTU3aLUs
JIOMEHHOTO IIPOLIECCay» BKIKOYAECT TEOPETUUYECKHUE BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTh YPOBEHD
YCBOEHMsI 00Y4arOIUMKCS 3HAHUHM, M MPAKTHUECKUE 3a/1aHus, BBIABIIOIINE CTENEHb cop-
MHUPOBAaHHOCTH YMEHUH U BIIAJICHUH; IPOBOAUTCA B (hopMe dK3aMeHa U B (hOpME BBHIIIOJTHEHHUS
U 3aILUTBI KypCOBOM pabOTHI.

DK3aMeH 10 JaHHOH MUCHHUIUIMHE MPOBOAUTCS B YCTHOH (OpMe MO dK3aMEHAIHMOH-
HbIM OmiieTaM, Kbl U3 KOTOPBIX BKJIIOYAET J[BAa TEOPETUUYECKUX BOIPOCA U OJHO MPaKTH-
YECKOE 3aJJaHue B BUJIC 3a/1a4U.

Iloxa3zatenu n KPUTEPUH OLICHUBAHUSA IK3aMEHA:

— Ha OLIEHKY «OTJMYHO» (5 0a/ioB) — oOyyarouuiicss 1eMOHCTPUPYET BBICOKHUM ypo-
BEeHb C(POPMHUPOBAHHOCTH KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMAaTUYECKOe U TITyOOKOe 3Ha-
HUE y4eOHOrO MaTepualia, CBOOOJHO BBHIMOIHACT MPAKTUYECKHUE 3a/laHus, CBOOOJIHO OIEpH-
pyeT 3HaHUSMHU, YMEHUSMH, IPUMEHSET UX B CUTYAIUSAX MOBBIIICHHON CII0KHOCTH;

— Ha OIICHKY «X0polIo» (4 6aia) — o0ydaromuiicss AEeMOHCTPUPYET CPEIHUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHBIE OIIUOKH, HETOYHOCTH, 3aTPyIHEHHS MPH aHATTUTHYECKHUX OTEepaInsiX, Iepe-
HOCE 3HAHUU U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIC CUTYAIUH;

— Ha OLIEHKY «yHAOBJIETBOPUTEIbHO» (3 Oamia) — oOydaromuiics 1eMOHCTPUPYET IO-
pPOTOBBI ypOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIIMI: B XOJ€ KOHTPOJIBHBIX MEpPOMNPHUATUI
JIOITYCKAIOTCS OIIUOKH, MPOSBISIETCS OTCYTCTBHE OT/ACIBHBIX 3HAHWM, YMEHUH, HAaBBIKOB,
00yyaromuicss UCHBITHIBACT 3HAUUTENIbHBIE 3aTPYAHEHUS MPH ONEPUPOBAHMM 3HAHUAMU U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CHUTYAIINH;

— Ha OIEHKY «HeyJI0BJeTBOPUTEILHO» (2 Oanna) — oOydaromuics 1eMOHCTPUPYET
3HaHus He Oosee 20% TeopeTudyeckoro marepuana, JIOMyCKaeT CYIIECTBEHHbIE OIIMOKHU, HE
MOYKET MOKa3aTh UHTEJUIEKTyaJbHbIE HABBIKM PEIICHUs MPOCTHIX 3a/1aY;

— Ha OIICHKY «HeYy10BJIETBOPUTEabHO» (1 6ain) — oOyuaromuiicss He MOXKET MOKa3aTh
3HAaHUS Ha YpOBHE BOCIIPOU3BEICHMS U O00BACHEHMS MH(OpPMAIMM, HE MOXET MO0Ka3aTh UH-
TEJJICKTYAJIbHBIE HABBIKK PEUICHHUS IPOCTHIX 33/1a4.

KypcoBasi paGora BbINONHIETCS MO PYKOBOJCTBOM MPENOJaBaTENs, B IMpOIECCE €
HamnMcaHus oOyyaromuics pa3BUBAeT HABBIKM K HAy4HOH paloTe, 3aKperisisi U OJHOBPEMEH-
HO pacUIUpssl 3HaHUS, OJTY4YEHHbIE IPU U3YYEHUU NTUCHUIUIMHBI «Teopus, TEXHONOTHs U aB-
TOMAaTHU3alUs JOMEHHOTo mporeccay. [Ipu BbIIOIHEHHH KypcoBOH paboThl o0ydaromuiics
JIOJIKEH TOKa3aTh CBOE YMEHHUE HCIOJb30BaTh HOPMATHUBHBIE MaTepuajbl U JIpyrue JUTepa-
TypHBbIE MCTOYHUKH, CUCTEMAaTU3UPOBATh M aHAIM3UPOBATh (PAKTHUECKUH MaTepual, camo-
CTOSATEIBHO TBOPUYECKU €r0 OCMBICIUBATb.

B mporecce Hanmcanusi KypcoBoit paboThl 00yyaromuiics J0KEH pa3o0parbes B TEO-
PETHUYECKUX BOIPOCaX M30PaHHOM TEMbI, CAMOCTOSATEIBHO MPOAHATU3UPOBATH MPAKTUUYECKHIMA
MmatepHal, pa3o0pars 1 000CHOBATh MPAKTHUECKUE MTPEIOKEHUS.

Iloka3aTenu U KpUTEPUH OLIECHMBAHUS KYPCOBO#l padoThI:

— Ha OILICHKY «OTJIM4YHO» (5 6ayioB) — paboTa BBHINIOJHEHA B COOTBETCTBUU C 3a/1aHU-
eM, 00yJaroLuiics MOKa3bIBaeT BHICOKUN YPOBEHb 3HAHUIN HE TOJBKO Ha YpPOBHE BOCIPOU3BE-
JIeHUs U 00BsCHeHUs MH(POpPMAIMK, HO U MHTEJUIEKTyallbHble HaBBIKM peIleHUs MpolieM U
3a]1a4, HAXOXKJIEHUSI YHUKAIbHBIX OTBETOB K NMPOOIeMaM, OLEHKU M BHIHECEHUSI KPUTHUECKUX
CYXKJICHU;

— Ha OIIEHKY «Xopoiio» (4 6amna) — paboTa BHITIOJHEHA B COOTBETCTBHH C 3aJ]aHUEM,
00yJaromuicsl MOKa3bIBaeT 3HAHUS HE TOJHKO Ha YPOBHE BOCIPOM3BEAEHUS U OOBSCHEHHUS
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uHpOpPMAaLIMY, HO ¥ MHTEJUICKTyalbHbIe HaBBIKU PEIICHUS POOJIeM U 3a/1a4, HaXOXKJICHUS OT-
BETOB K MpoOIeMam;

— Ha OIICHKY «Y/0BJIETBOPHUTEILHO» (3 Oamia) — paboTa BBIIIOJIHEHA B COOTBETCTBHUH
C 3aJjaHreM, OOYUaIONIMIACS MOKA3bIBACT 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U OOBSICHCHUS
UH(OPMALINHU, UHTEIUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OIICHKY «HeY/I0BJeTBOPUTEIbHO» (2 Oaia) — 3aJaHue MPeroaaBaTelis BhIIOI-
HEHO YacTUYHO, B MpoIecce 3aluThl paboThl 00yYaroIIUiiCsl AOMYCKAaeT CYIIECTBEHHBIC
OIIMOKH, HE MOXKET IMOKa3aTh HHTEIICKTYaIbHBIC HABBIKHA PEUICHUS TTOCTABICHHON 3a/1a4H.

— Ha OIICHKY «HEeY/0BJIETBOPUTENbHO» (1 0amr) — 3amaHue mpernoaaBarens BBIION-
HEHO YaCTUYHO, 00yYarOIIHUNCS HE MOXKET BOCIIPOU3BECTH M OOBSICHUTH COJICPIKAHKE, HE MO-
JKCT MTOKa3aTh MHTCIIJICKTYAJIbHBIC HABBIKU PCIICHUA IOCTaBJICHHOU 3aa4u.

8 YuedHO-MeTOAUYeCKOe U HH(pOPMAIHOHHOE 00ecTieYeHUe U CHUTLIMHBI

a) OcHoBHas JUTEpaTypa

1. OcHOBBI MeTaJLTYprudeckoro mpousBoacTBa : yueOHuk / B.A. burees, K.H. Bnosun, B.M.
Konokomnbsies, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. — ISBN 978-5-
8114-2486-3. — TekcT : 31eKTpoHHBINA // JIaHb : 3JEKTPOHHO-OMOIMOTEUHAs CHCTeMa. —
URL.: https://e.lanbook.com/book/90165

0) lonoJiHUTe/ILHASA JIUTEPATYypa

1. VBnes, C.A. MeTamnyprudeckue TeXHOJIOTUU. MeTamnyprusi 4€pHbIX METAIJIOB : yueOHOe
nmocobue / C.A. Usnes, M.II. KitoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN 978-5-
906846-57-0. — Tekct : 2MeKTPOHHBIN // DNeKTpOHHO-OMOIMOTEeYHast cuctema «JIaHpy !
[caiiT]. — URL.: https://e.lanbook.com/book/108106 (mara obpamenus: 27.11.2019). — Pe-
JKUM JIOCTYTA: JJIs aBTOPU3. MOJIb30BaTENEH.

2. bekapeuu, A. A. MHpOpMalMOHHBIE TEXHOJOTUM W aBTOMATH3aIlUs B METAJUTYPTHH :
yuebHoe mocodue / A. A. bekapesuuy, 0. JI. MutkeBuy. — Mocksa : MUCHUC, 2012. — 71
c.— Teker: anexTpoHHbl / JlaHp : 31ekTpoHHO-OMOMMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/116712

3. JIysrun, B. I1. Teopus 1 TeXHOJIOTHS METALTYPTHH CTANH : yueOHoe rocooue / B. I1. JIy3-
ruH, A. E. Cemun, O. A. Komonoa. — Mocksa : MUCHUC, 2010. — 72 ¢. — ISBN 978-5-
87623-346-2. — Tekct : 37eKTpoHHBIA // JlaHb : 3JIEKTPOHHO-OMOMMOTEYHAs] CHCTeMa. —
URL.: https://e.lanbook.com/book/2062

4. TTapcynkun, b. H. ABTOMaTH3anus 1 ONTUMH3AIUS YIIPABICHHS TPOIIECCOM BBITUIABKH Y-
I'yHa B JIOMEHHBIX neyax : yueoHoe nocobue / b. H. [Tapcynkun, C. M. Anapees, T. I'. Cyxo-
HocoBa ; MI'TVY. - Marautoropck : MI'TVY, 2018. - 215 c. : un., Tabin., cxemsl, rpad., guarp.,
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. Cubararymnun C.K., Baranos A.U., Xapuenko A.C. BriusiHue ypoBHS 3achllii U ra30BOTO
MOTOKA Ha YIJIbl OTKOCA MAaTE€PHAIOB B MOJENN KOJIOLUIHMKA JOMEHHOU Ieur. MarHuToropcek:
W3n-Bo Marauroropck. roc. TexH. yH-Ta uM. [.11. Hocosa, 2016. 17 c.

2. Cubararymuun C.K., BaranoB A.U., Xapuenko A.C. V3ydyeHue BIUSHUS BUJA MIMXTOBBIX
MaTepuasoB JTIOMEHHOMU IJIaBKU U UX PACIpeaeTIeHHs 0 CEYEHUIO KOJIOUIHUKA Ha Ta30MPOHHU-
aeMocTb. Marauroropck: M3a-Bo Maruutoropek. roc. Text. yu-ta um. I'.J11. Hocosa, 2016.
16 c.

3. Cubararymmun C.K., Baranos A.U., Xapuenko A.C. M3yyeHue BIUSHHUS KPYIHOCTU U
(dhopMBI MaTepraIoOB Ha WX Ta30MPOHUIIaeMOCTh. Marautoropck: M3a-Bo Marautoropck. roc.
TexH. yH-Ta uM. [.1. Hocoga, 2016. 11 c.
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r) llporpammHuoe o0ecnieuenue 1 UHTEepHeT-pecypcebi:

Haumenoanue 110 Ne norosopa Cpoxk nercTBUs JIMLEH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 or 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager IC_?SGOHHO pacrpocTpaHsiemMoe SecopouHo
7Zip CBOOOIHO pacrpocTpaHsemMoe | OecCpodHO

HNuTepHeT-pecypcnbl

— HanmonansHast nHQOpMaIMOHHO-aHATTUTHYECKas cucTeMa — PocCHiCKuil MHIEKC HAy9HOTO
mutupoBanus (PMHIL). — URL: https://elibrary.ru/project_risc.asp.

— ITouckoBas cucrema Akaaemust Google (Google Scholar) — URL: https://scholar.google.ru/.
— I/IH(bOpMaI_II/IOHHa}I CucreMma — EI[I/IHO@ OKHO J0CTylla K I/IH(i)OpMaI_II/IOHHBIM CUCTEMAM —

URL: http:window.edu.ru/.

— depaepaiabHOE TOCYIAPCTBEHHOE OIODKETHOE yupexacHue «DenepanbHblii HHCTUTYT MPO-
MBIIICHHON COOCTBEHHOCTHY. — Peskum mocryma: https://www1.fips.ru/

9 MaTepuajbHO-TeXHUYECKOe o0ecneyeHue TUCUUIIMHBI (MOTYJI51)

Tun u Ha3BaHue AyJuTOpUun

OCHaH_IeHI/Ie ayJuTopun

YyeOHast ayuTopus ais
MIPOBEACHUS 3aHITHH JICK-
I[IMOHHOTO THUIIA

TexHuueckue cpencTBa 00ydeHus, CyKalue 11 IpeacTaB-
JeHus yuyeOHoM nHpopManuu 60JIbLION ayAUTOPUH: MYJIbTH-
MGI[I/II\/'IHBIG CpCacCTBa XpaHCHUA, ICPCaAAYN U TPCACTABJICHUA
yuebHol nHpopmanuu. CrnenuanusrupoBaHHas MeOeb

VYyeOHast ayquTopus ais
MIPOBE/ICHUS TIPAKTHUECKUX
3aHATUN

Texaudeckne cpeacTa 0OyueHHs, CIyKaline Ui IpeICTaB-
neHus yaueOHoi nHpopmanu OoJbIION ayTUTOPUU: MYJIbTH-
MeMiHbIE CPE/ICTBA XPAHEHUS, IIepejau U MPeCTaBICHHS
yuebHoil nnpopmaruu. Crnenuanu3upoBaHHas MeOenb

VYuebHas ayIuTopus 1Jis
MIPOBEICHUS J1aOOPATOPHBIX
3aHATHIA.

JlabopaTopust TOMEHHOTO
MIPOU3BOJICTBA

Crneunanu3upoBaHHas Mebeb

duzndeckue MOJIEITN JOMEHHBIX ITeUeH

JlaGopaTopHble YCTaHOBKH ISl HCCIIEIOBAHUMN TTPOIIECCOB,
MPOTEKAIONIUX B JOMEHHBIX TI€4ax: MOJENIb KOHYCHOTO 3arpy-
30YHOTO yCTPOMCTBA, MOJIETTh TOPHA JOMEHHON TTeYH

YyeOHast ayTuTOpus At
BBITIOTHEHUS KYPCOBBIX
MPOEKTOB (pabort)

Kommerotepnas Texuuka ¢ makerom MS Office, ¢ monkiroue-
HUEM K ceTH «IHTepHeT» U C JOCTYIOM B AJIEKTPOHHYIO UH-
(opManoOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
Crienmanu3upoBaHHas MeOeb

YuebHas ayuTopus s
TPYIIOBBIX W WHIAUBHUIY-
QJIBHBIX KOHCYJIbTAIUH, Te-
KYIIIETO KOHTPOJIS U TIPO-
MEXYTOYHOU aTTecTaruu

Kommnbrotepras texuuka ¢ maketom MS Office, ¢ moakmoue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B JICKTPOHHYIO HH-
(dhopmMarmoHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.
Crneunanu3upoBaHHasi MeOeb

IloMemieHue a1 caMoOCTO-
ATEIBbHOIN paboThI

Kommbrotepnast Texuuka ¢ nakerom MS Office, ¢ monkiroue-
HUEM K ceTH «/IHTepHeT» U C JOCTYIOM B 3JIEKTPOHHYIO UH-
(dhopmMarmoHHO-00pa30BaTEbHYIO CPEy YHUBEPCUTETA.
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Criennanu3upoBaHHas MeOeb

ITomemenue n xpaHeHus
U IPOPUIAKTHYECKOTO 00-
CIIy’)KUBaHUS y4eOHOro
o0opyoBaHUs

Criermanu3upoBaHHas MeOeb.

HNHCcTpyMeHT U1 TpOopUIAKTUKHY JIAOOPATOPHBIX YCTAaHOBOK
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