MHWHHUCTEPCTBO HAYKH U BBICHIET'O OBPASOBAHIA
POCCHUHNCKOU OEJJEPALINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BbICILIEr0 00pa30oBaHUs
«MarHuToropckui rocy 1apCTBEHHbIA TEXHUYECKU YHUBEpcUTET UM. .M.
HocoBa»

VYTBEPXJIAIO
Jwpexrop UMMuM
A.C. CaBunos

04.02.2025 .

PABOYAS TIPOTPAMMA JUCLUIITAHBI (MOY.JIST)

SKCILIYATAIIUA IOMEHHBIX IIEYEH

Hamnpasnenue moaroToBku (CrenuaibHOCTh)
22.03.02 Mertamnyprus

Hampasnennocts (mpoduis/cnenuanu3anus) TporpaMMebl
MeTannyprust 4epHbIX METAIIJIOB

VYpoBeHs BhICIIET0 00pa3oBaHus - OakagaBpuaT

dopma 00ydeHus
3a04Has

Wuctutyt/ ¢pakynprer MHCTUTYT METaJUTypriu, MallMHOCTPOCHUS U MaTepUanoo0paboTKu
Kadenpa Meramtypru 1 XuMAYECKUX TEXHOJIOTHN

Kypc 4

Marunurtoropck
2025 ron



PaGouas MporpaMmMa COCTARICHA HA OCHOBE ®I'0C BO - Gakanaspuar no
panpaseHiio noarotosku 22.03.02 Metauryprits (npuxas MunoGprayku Poccui ot
02.06.2020 r. Ne 702)

PaBoMas NPOrpaMMa PACCMOTPEHA M 00GPCHA Ha JACCAHHM Kadeapu
MeTaunyprin H XHMHHECKHX TEXHONO 1 7 J
29.01.2025, npotokon Ne 5 /

3as. kadeapoit 4 ( LLL *--V/A:G. Xapuenko

PaGouas nporpaMma 0105pena MeTomeckol komuceneit UMMM
04.02.2025 r. nporoxon Ne 4 -
Mpeacenarens > > ——— -——-Z'KC' CasnHoR

PaGouas nporpaMma cocTanicHa:

aouent kadgeapn MuXT, Kamn. Texs. nayk (\uw { H.B.Maxaposa
N )

e -

Peuensent: / - /'/
sonent Kadeapn [InOMMuO, kan. TexH. Hayx __~ ,—-"4-;‘ P4 M.B.AHpocenxo

y



JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamMma nepecMoTpeHa, 00Cy>k/IeHa 1 000peHa s peaymsaiuu B 2026 - 2027
y4eOHOM Trojy Ha 3aceaHuu Kadeapsl MeTauyprui 1 XUMHYECKHX TEXHOIOTHIA

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa s peansaruu B 2027 - 2028
y4eOHOM Trojy Ha 3aceaHuu Kadeapsl MeTauryprui ¥ XUMHYECKHX TEXHOJIOTHIA

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouast nporpamMma rnepecMoTpeHa, 00Cy KeHa 1 0J100peHa s peann3aiuu B 2028 - 2029
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl MeTauryprui i XAMHUYEeCKHX TEXHOJIOTUN

[Iporokom ot 20 1. Ne

3aB. xadenpoit A.C.iapquKo

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ojgo0peHa s peanusaruu B 2029 - 2030
yueOHOM roJy Ha 3aceaHuu Kadeapsl MeTautyprud ¥ XUMHYSCKUX TEXHOIOTHIA

[Iporokom ot 20 1. Ne

3aB. xadenpoit A.C.YapquKO

Pabouas mporpamma nepecMoTpeHa, oocykieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3acejaHuu kKadeapbl MeTamTypriui 1 XUMHUYECKUX TEXHOJIOTUI

IIporokom ot 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[enstMu OCBOCHHSI TUCIUTUIMHBI  « DKCIUTyaTalusl JOMEHHBIX TIeUei» SIBISIFOTCS:
(dhopMupoOBaHHE y 00YYAIOIINXCS OBIIAJCHHUE MTPEICTABICHUSIME, 3HAHUSIMHA, YMCHUSIMHA U
HABBIKAMHU B COOTBETCTBUH C BUJIOM MPO(PECCHOHAIBHOMN NESATEIbHOCTH: OCYIIIECTBICHHE
MIPOSKTUPOBAHMSI M SKCIUTyaTaIluu JJOMEHHOTO 000pY0BaHHs, OCYIIECTBICHUE KOHTPOJIS
TEXHOJIOTMYECKOT0 IPOIECcca BBITUIABKY YyTYHA B IOMEHHBIX I€UaX; BHITOTHEHUE
MEPOIPUATHIA 110 00ECTICUSHUIO KaueCTBa YyTyHa B COOTBETCTBHH C TPEOOBaHHEM
notpedurens; opranu3arys 3GPeKTUBHON pabOTHl JOMEHHBIX TIeUeii; TPOBEICHIE aHATH3a
3¢ (HEKTHBHOCTHU U PE3yIbTATUBHOCTH PAOOTHI JOMEHHBIX TICUCH.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

I[I/ICLII/IHJII/IHa 9KCHHyaTaHI/IH JOMCHHBIX neuei BXOAUT B 4aCTb yqe6H0r0 I1aHa
(hopMHUpyEeMyI0 YYaCTHUKaMH 00pa30BaTeIIbHBIX OTHOLICHUH 00pa30BaTelIbHOM IIPOrPaMMBI.

JIist u3y4eHus TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJICHIS),
copMHpOBaHHBIC B pe3yJIbTATe U3yUYCHHS AUCIUILIHH/ IPAKTHK:

O0opyI0BaHHE COBPEMEHHBIX JOMEHHBIX LIEXOB

[IpoekTupoBaHUE TOMEHHBIX IEYEi U BCIIOMOTATEILHOTO 000PYI0BaHHUS

VueOHast - Hay4HO-HCCIIeI0BaTEIbCKas paboTa (MoTyueHHE IEPBUYHBIX HABBIKOB
HAy4YHO-HCCIICI0BATEILCKOI paboThI)

VueOHast - 03HAKOMUTEIIbHAS IPAKTHKA

OCHOBBI METAJUTyPrUYECKOT0 IIPOU3BOJICTBA

3nanus (YMEHHUS, BIQICHUS ), TOJTYYEHHBIC IPY U3YUYEHUU JAaHHOUW JTMCHIUILTAHBI
6YIIYT H€O6XO[II/IMI)I AJI1 U3YyUYCHUA III/ICIII/IHJII/IH/HpaKTI/IK:

Hayuno-nccnenoBarensckas padora

[ToAroToBKa K MpOILEype 3alUThI U 3alUTa BBITYCKHOMH KBATU(UKAIIMOHHOI
paboThI

[ToaroToBka K cade M cava rocy1apCTBEHHOTO dK3aMeHa

3 Komnerenuuu ody4arouerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaTbl 00yUeHHu sl

B pesynbrare ocBOeHUS AUCUUIUIMHBI (MOIYJs) «DKCIUTyaTalMs JOMEHHBIX M1e4eiD)
oOyuJaroluiics 10JKeH 001a1aTh CIEAYIOMUMU KOMIETEHIIUSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

[1K-2 Cnoco6eH BBINOMHATH 33Jjaui M0 MPOEKTUPOBAHUIO OCHOBHOTO U BCIIOMOT'aTE€JIbHOTO
000pyTIOBaHUS

IK-2.1 Peraer 3a1auu 1o MpOSKTUPOBAHNIO OCHOBHOI'O M BCIIOMOTATEIbHOTO
000pyTIOBaHUS

[TK-4 CriocoGeH BBITIONHSATE 33J]a41 0 OI[EHKE CHIPhS M METAJUTyPTrUYeCKON MPOYKITHH,
KOPPEKTUPOBATh Y KOHTPOJIUPOBATH MPOU3BOICTBEHHBIN MPOIIECC

[K-4.1 OLIeHUBAET CHIPHE U METALUTYPTUUYECKYIO MPOAYKIIUIO, KOPPEKTUPYET U
KOHTPOJMPYET MPOU3BOJCTBEHHBIN MPOIECC € 0OOCHOBAHHEM MPUHATHIX
TEXHOJIOTHYECKUX U TEXHUUECKUX MEP




4. CTpyKTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 5 3a4eTHBIX enuHuI] 180 akaa. yacoB, B TOM

qHuCIIC:

— KOHTaKTHas padota — 12,9 akaj. 4acoB:
— ayaurtopHas — 10 akaj. 4acos;
— BHeayaAuTOpHas — 2,9 akajl. 4acos;

— camocTosTeNbHas pabota — 158,4 akaz. 4yacos;

— B (hopme npakTHyecKoi moarotoBku — 0 akaj. Jac;
— MOJTOTOBKA K SK3aMeHy — 8,7 aKaJl. 4yac

®dopma aTrTecTalui - IK3aMeH

AynutopHas ) 8
KOHTakTHas paboTa E = dopma TeKyIIero
¢
B aKaJl. yacax 3 Bun KOHTPOJISI
Paszen/ Tema 2 (B axan ) £ . P Kon
> 3 © | camocrosTenbHOW | ycmeBaeMOCTH U
JUCLUATUINHBI M £ . | xommerennuu
g £ paboTHI MIPOME)KY TOYHOM
nab. | mpakr. ts!
Tex. p s aTTecTaluu
3aH. 3aH. O =
1. 3amyBKa JOMEHHOU TIedn
Nzydenne
TEOPETHIECKOTO
MaTtepuana . [K-2.1, TIK-
1.1 Dransl 3a1yBKU 10 p YcTHbli onpoc ;
o 41
JIOTIOJTHUTEJIbHBIM
UCTOYHUKAM
Wzydenne
1.2 3arpy3ka JOMEHHBIX 4 Y
. TEOPETUYECKOTO
reyen 3ayBOYHbIMU o I1K-2.1, T1IK-
10 Marepuana no VYcrHbli ompoc
IIUXTaMH , COOCTBEHHO 41
JOTIOJTHUTETbHBIM
3alyBKa
HACTOYHHKAM
TTouck
N . MK-2.1, TIK-
1.3 Pa3xyBouHBII IEpHOLT 10 rHOpMaLIH IO VYcrHbIi ompoc a1
TeMe 3aHATHUS '
Hroro no paszzeny 30
2. Beimmyck u mepepaboTka
TPOJYKTOB IUTABKU
ITouck
2.1 I'paduk BBITyCKOB OTIOJTHUTENBHOMN . [K-2.1, TIK-
pag Y 11,4 A VYcTHbli onpoc ;
YyTyHa U II1aKa nH(OPMAIIUH TI0 41
TeMe 3aHATHS
2.2 BBIyCK )KUAKHX 4
npoJ KT}(I)B l'I.]'IaIiIKI/I u3 Honer
poay - JIOIOJIHUTEIHLHON . I1K-2.1, TIK-
JIOMEHHOMH MeYH U 12 VYeTHbIi onpoc
N UH(OpMAIMH IO 4.1
paszerieHre uX Ha JUTSHHOM .
3aJJaHHOW TeMe
ZBOpE
HWroro no pazaeny 23,4
3. Dkcrutyaranus AJOMEHHOU
MIEYU U BCIIOMOTaTENbHBIX
arperaTtoB
N3ydenne
Y y MK-2.1, TK-
3.1 Cucrema HIMXTOMOAa4YH 4 0,5 13 TEOPETUYECKOTO YcTHBIi orpoc a1

Marepuana




ITogroroBka

3.2 YerpoiictBo JTIOKJIAJIOB 110 TEMe [Ipencrasnenue MK-2.1. TIK
BO3/lyXOHarpeBareiei u 13 "Tunst NIPE3EHTALUU 110 4 i
HPUHIMI pabOTHI BO3JyXOHarpeBaT TeMe JIOKJIaza '
eneit"
N3ydenne
TEOPETUYECKOTO
Mmarepuana
Brimonnenue Oruer o
3.3 Cxema 04nCTKH MPAKTHIECKOHN [IK-2.1, TIK-
0,5 11 BBINIOJIHEHHOMY
KOJIOITHUKOBOTO Ta3a paboTsI 1Mo 4.1
pacuery
MIPOEKTHUPOBAHHIO
U pacyera
CUCTEMBI
ra3004UCTKU
ITouck
3.4 CucreMa OXJIaXKICHHUS JIOMOJIHUTEILHON . I1K-2.1, TIK-
o 8 YcTHBIi orpoc
JIOMEHHO¥ reun UHPOPMAIIUH T10 4.1
3a/1aHHOM TeMe
Hroro no pazuery 1 45
4. YrpagpyieHue X0JI0M TOMCHHOM
TIaBKU
Brinonnenue
4.1 KoHTpoib u pabots! "OreHka
Otuer o
peryimpoBaHne CXO0JIa MTUXTOBBIX . [IK-2.1, TIK-
1 20 BBITIOJTHEHHOM
TEXHOJIOTHYECKUX MaTepuasoB 1o aGote 4.1
rapameTpoB MTOKa3aHHUsIM P
KuIr"
Brinmonnenue
MPAKTHIECKUX
4.2 Crioco0sI BO3ECTBHS aloT. . [K-2.1, TIK-
A 1 20 p VYeTHbIl onpoc '
Ha XOJ TIeY’ Nzydenne 41
TEOPETHIECKOTO
Marepuana
4.3 PacctpoiicTBa xo1a Wzydenue Brinonnenne MK-2.1. TIK
JIOMEHHO}! I1aBKU U 1 20 TEOPETUYECKOTO KOHTPOJIbHOM 4 i
CHOCOOBl  MX YCTPaHCHHS Marepuaia padoThl '
Hroro no paszzeny 3 60
HUroro 3a cemectp 4 158,4 JK3aMEH
HToro no nuCuMIUIMHE 4 158,4 JK3aMeH




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

s peanuzanuu nperyCMOTPEHHBIX BUJIOB Y4eOHOM pabOThI B KaueCcTBe
00pa30BaTeNbHBIX TEXHOJIIOTUN B MIPENOAaBaHUH JUCIUILINHBI « DKCIUTyaTalus JOMEHHBIX
neyein» UCHOIb3YIOTCS KaK TPAJIULIMOHHAS. U MOIYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH, TaK
Y TEXHOJIOTHSI TPOOJIEMHOTO M HHTEPAKTUBHOTO O0yUYEHHUSI.

C uenplo peaan3anuu KOMIIETEHTHOCTHOTO MOJX0/a, a TaKxke (popMupoBaHuUs U
pa3BuUTHA MPO(hecCHOHATBHBIX HABBIKOB 00YYAIOIIMXCS PeaTU3yIOTCs CIEAYIOIINe CPECTBa,
CHOCOOBI M OPraHU3aLMOHHBIC MEPOIPUITHUS:

M3Yy4YEHHE TEOPETUUECKOro MaTepraia JTUCIUIUIMHBI Ha JIEKIUSIX C UCIIOIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTUH;

CaMOCTOSITENIbHOE U3yUeHHE TEOPETUUECKOT0 MaTepHaa IUCHUTIIMHBI C
HCIOJIb30BAHUEM METOJUYECKHUX Pa3padOTOK, CeHaTbHON yueOHOM U HAyYHOM
JTUTEPaTypHI;

dbopMupoBaHUe U pa3BUTHE MPOPECCHOHATBHBIX HABBIKOB 00YUaIOIINXCS HA
MPAKTUYECKUX 3aHATHSX.

K MHTEpaKTHBHBIM METOJIaM, HCIIOJIB3yEMBIM TPY U3YYCHUN JUCIATIIMHBI
«IKCIulyaTalus JOMEHHBIX TI€Uei», OTHOCITCS: UCIIOJIb30BaHUE MPOOJIEMHBIX METOIOB
M3JI0KEHUS MaTepraia ¢ IPUMEHEHUEM IBPUCTUYCCKUX MTPUEMOB (CO3/IaHHE TIPOOIEMHBIX
CUTYallMH | JIp.); a TAKXKE CO3JIaHUE DJICKTPOHHBIX MPOYKTOB (IIPE3eHTAIIH).

Ha 3ansaTusx nenecoodpa3Ho UCHOIb30BaTh TEXHOJIOTUIO KOJJIEKTUBHOIO
B3aMMOOOYYEHHsI, COBMEINAs €€ C TEXHOIOoruen npodiemuoro odyuenus. [Tpu sTom
HE0OXO0IUMO MOBBIMIATH TO3HABATEILHYIO AKTUBHOCTh CTYJICHTOB, OPTaHHU3Y S
CaMOCTOSITENIbHYIO pa0OTy KaK UCCIIEI0BATENbCKYIO TBOPUECKYIO AE€ATEIbHOCTD.

Jlexiuu ipoxoasT Kak ¢hopMe MHPOPMAITMOHHBIX JICKIUH, TaKk U B (hOpME JCKITHHi-
KOHCYJIbTAllU, i€ TEOPETUYECKUI MaTepuall 3apaHee BbIaeTcs 00yydaromumes AJis
CaMOCTOATENILHOTO U3yUYEHUS, JJIsl TTOJATOTOBKU BOIIPOCOB JICKTOPY, TAKUM 00pa3oM, JIEKIIHS
MIPOXOAMT IO TUITY BOTIPOCKI-OTBETHI-TUCKYCcCHsl. MHOTA JTEKIIUK TPOXOIST B BUJIE
MPOOJIEMHOM JIEKITUU C OCBEIICHUEM Pa3JIMUHBIX HAYYHBIX TTOJIXO0/I0B K MOCTABICHHON
npobieme.

B uznoxeHnn JTEKIIMOHHOTO MaTepuaia v Mpy MPOBEJACHUH MPAKTUICCKUX 3aHATUN
MpeArnoaraeTcs mepexoa OT PENPOAYKTUBHBIX METOJ0B O0yUEeHHS K YACTUYHO-TTIOMCKOBBIM
1 UCCIIEJIOBATEIBCKUM METOIaM, pa3BUBAIOIINM JIOTHYECKOE, TEOPETUYECKOE MBIIIIJICHHE,
yYMEHHE apTyMEHTHUPOBATh U OTCTaNBaTh COOCTBEHHOE MOHUMaHuUE Borpoca. C 3TOH 1eNbIo
BO3MO>KHO UCIOJIb30BAHUE METOJIOB IBPUCTUUYECKUX BOMIPOCOB U OPIUHCTOPMHUHTA
(MO3roBoif aTakn).

B xope 3ansaTuHii npeamnonaraeTcsi KCOJIb30BaHUE KOMITJIEKCa MHHOBAIIMOHHBIX
METOJI0OB aKTUBHOT'O O0YYEHMsI CTYI€HTOB, BKIIOYAOIIETO B CeOs:

- CO3/1aHKE MPOOJIEMHBIX CUTYaIIUN C TTIOKA3aTeJIbHBIM PEIICHUEM MPOOJIeMbI
IpernojaBaTesnem;

- CaMOCTOSITENbHYIO TOMCKOBYIO JESATENIbHOCTD B PEIICHUN YU€OHBIX MPoOem,
HaIpaBJIIEMYI0 IIPEToaaBaTesieM;

- CaMOCTOSITENIbHOE pelIeHre Mpo0JIeM CTyIeHTaMu 01 KOHTPOJIEM IIPEToaaBaTersl.

Peanu3zarms ”HHOBAIIMOHHBIX METOJIOB 00YUYEHHSI BO3MOKHA C UCIIOJIb30BaHUEM
CJIETYIOIINUX PUEMOB:

- THCTPYKTaX CTYJICHTOB 10 COCTABJICHHUIO Ta0JIUII, CXeM, Tpad)KOB C MPOBEJICHUEM
MOCJIEAYIOIIEro UX aHaJIN3a;

- IPUMEHEHHE PEKOMEH/IallUi 110 COCTABIIEHUIO TE3UCOB U KOHCIIEKTOB 110
MIPOYUTAHHOMY MaTepHany;

- pacKpbITHE Mpemno/iaBaTe’eM MPUIHUH U XapaKkTepa Hey1ad, BCTPEUaIOIUXCsl PU
peleHuu IpoodeM;

- IEMOHCTpAIIHsI aTbTEPHATUBHBIX MOIX0/IOB K PEIICHHIO KOHKPETHOM MPOOIeMBI;

- aHAJIM3 TIOTYYEHHBIX PE3yIbTaTOB U OTHICKAHKE IPAHUI] UX TPUMEHUMOCTH;



- MCIIOJI30BAHUE 3aJJaHU JIJIs1 CAMOCTOATEIbHOU PabOThl C U30BITOUHBIMH JAHHBIMHU.

Ha npakTtuueckux 3aHATHSIX CTYJIEHTHI 3aKPEIUISIOT 3HAHUS, TOTyYCHHbIE Ha
JEKUMOHHBIX Mapax. Takxke Ha MPaKTUUECKHUX 3aHATHUAX MPU paboTe HAa PUINYECKUX
MOJIETISIX OTPadaThIBalOTCA HABBIKU HKCIUTyaTal[Ml IOMEHHOTO 000pyA0BaHUS.

CamocTtosTenbHas paboTa CTyJEHTOB JOKHA ObITh HAIIPaBlieHA Ha 3aKperieHUue
TEOPETUUYECKOro MaTepuana, U3JI0KEHHOT 0 IIPeroiaBaresaeM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAaMOCTOATEIbHOE U3YUYCHUE, Ha MIOATOTOBKY K 3aHSTHUSIM, TOJTOTOBKY K
UTOTOBOM aTTECTALIUU.

[Tpu npoBeneHnH 3aKIIOYUTEILHOTO KOHTPOJISE HEOOXOUMO BHISIBUThH CTETICHb
MPaBWIBHOCTH, 00beMa, ITyOHMHbI 3HAHUH, YMEHUH, HABBIKOB, TIOJyYEHHBIX MPU U3YUYEHUU
Kypca Hapsily C BBISIBICHUEM CTEIIEHU CaMOCTOSITEIbHOCTH B IPUMEHEHHUU MOJTyUYE€HHBIX
3HAHUU.

6 YueOHO-MeTO HYeCKOe 0OOeclieyeHHe CAMOCTOATEIbLHOH padoThl 00yYarommuXxcst

[IpencraBneno B npuioxxeHuu 1.

7 OueHoYHbIE CPeCTBA /1Jisl MPOBEAeHUS MPOMEKYTOUHOI aTTecTALMU
[IpencraBieHs! B IpUI0KEHUU 2.

8 YueOHo-MeTOAMUYECKOEe M HH(POPMALIMOHHOE O0ecTieYeHHe U CHMILTUHBI

a) OcHoBHas JUTEpaTypa:

1. OCHOBBI METAILTYPTUYECKOTO MPOU3BOACTBA : yueOHUK / B.A. burees,
K.H.Bnosun, B.M. Konokonbsies, B.M. Canranuk. — Caunkt-IlerepOypr : Jlans, 2017. —
616 c. — ISBN 978-5-8114-2486-3. — TekcT : 21eKTPOHHBIH // DNEKTPOHHO-OMOIMOTEUHAS
cucrema «Jlaub» : [caiiT]. — URL.: https://e.lanbook.com/book/90165

2. dpyxxos, B. I'. OcHOBBI TPOEKTUPOBAHUS TIOMEHHBIX Ie4eil : yueOHoe mocodue
[ans By3oB] / B. I'. [pyxkos, U. E. Ilpoxopos, M. B. MakapoBa ; Marautoropckui
roCyJapCTBEHHBIN TeXHUUYeCKU yHuBepcuteT uM. I'. . HocoBa. - Marauroropck :
MITYum. TI. W. Hocoma, 2022. - 1 CD-ROM. - 3arn. ¢ TUTYJd. D3KpaHa.
-URL :https://host.megaprolib.net/MP0109/Download/MObject/20292

0) /lomoJiHUTEIbHAS JINTEPATYypa:

1. ‘Kunkodazssle u TBEpAOGDA3HBIE MPOIECCH MOTYYEHHUS YEPHBIX U LIBETHBIX
MeTasuioB : yueOHoe nocodue [ By3oB] / A. C. Xapuenko, C. K. Cubararymmun, 1. B.
Makaposa [u ap.] ; MarHUTOropckuii rocy1apCTBEHHBIM TEXHUUECKUM YHUBEPCUTET UM. [
W. Hocosa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2022. - 1 CD-ROM. - 3arm. ¢
TUTYIL.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20275 .

2. YCTpOICTBO M MPOEKTUPOBAHHUE JOMEHHBIX redeii : yueoHoe nocobue / JI. U. Kammys, A.
B. Masneirus, O. I1. Onopun, A. B. TlapxaueB. — ExatepunOypr : Yp®V, 2016. — 219 c.
— ISBN 978-5-321-02486-7. — Texker : ANEKTPOHHBIH // Jlanb
anekTpoHHO-OnbmoTeunas cucrema. — URL: https://e.lanbook.com/book/98921

3. IIpoextupoBanme o00OpyAOBaHUS IOMEHHBIX IIEXOB : ydeOHOoe mocobme / M. B.
Annpocenko, B. 1. Kagomnukos, U. [[. Kagomnukoga, E. B. Kynukosa. - Marautoropck
: MI'TY, 2015. - 111 c. : WIL. - URL:
https://host.megaprolib. net/MP0109/DownIoad/MOblect/3808

4. TlpoekTupoBaHue 000OpyA0BaHUS LIEXOB arjJJOMEPAMOHHOTO ¥ JIOMEHHOI'O TPOM3BO/ICTBA :
yueOHoe mocobue / M. B. Anapocenko, O. A. dunarosa, B. 1. Kagomnukos, E. B.
Kynukosa ; MI'TVY. - Marauroropck : MI'TY, 2016. - 1 anextpoH. onT. auck (CD-ROM). -
3ar. c TUTYIL. JKpaHa. URL:
https://host.megaprolib.net/MP0109/Download/MObject/20808
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https://host.megaprolib.net/MP0109/Download/MObject/20292
https://host.megaprolib.net/MP0109/Download/MObject/20275
https://e.lanbook.com/book/98921
https://host.megaprolib.net/MP0109/Download/MObject/3808
https://host.megaprolib.net/MP0109/Download/MObject/20808

B) MeToau4ecKue yKazaHus:

1. KonTponb xo/1a, OpraHu3anus U peryJIupoBaHre JOMEHHON TTaBKH.
MeToaudeckue yKa3aHus K MPAaKTUYSCKUM 3aHSATHUSIM 110 Kypcy « DKCIUTyaTaIus TOMEHHBIX
nieueii» / JIpyxkoB B.I'., BaranoB A.U., Cubaratyiun C.K. — Marautoropck: MI'MA,
2009, 9 c.

2. Cocrosiaue (yTepOBKH MEUH MOCIE BBITYBKH €€ Ha peMOHT (cTeH, ayn.033).

3. Cubararyumun C.K., Baranos A.W., [Ipoxopos U.E., Maiioposa T.B. Pacuér
TEeXHUYECKUX MOKa3aresiel ToMeHHOH maBku. Maruuroropck: MI'TY, 2011. — 74 c.

4. Cubararymms C.K., Xapuenko A.C. AHanu3 NpUYIrH U3MEHEHUS YICIBHOTO
pacxo/1a KOKca U IPOU3BOAUTENILHOCTH JOMEHHOM M€Y M0 MPOU3BOJCTBEHHBIM JAHHBIM.
Marnutoropck: ®I'bOY BIIO “MI'TY um. I''1. HocoBa”. 2011. —18c.

5. Cubararymnun C.K. Onpenenenue yaenbHOro pacxoa KOKca u
MIPOU3BOIUTEILHOCTH JOMEHHOM MeUu MpU U3MEHEHUH YCIOBHM paboThl. MarHUTOropeK:
oy BIIO “MI'TY um. I''. Hocora”, 2009. — 13 c.

6. Cubararymnun C.K., Baranos A.U., Konomnnés A.Jl. Pacnpenenenue marepuanon
10 OKPY>KHOCTH B KOJIOLTHUKOBOM IIPOCTPAHCTBE JOMEHHOM neuu. MHCTpyKIus.
Maruurtoropck: ®I'bOY BIIO “MI'TY um. I'.'1. Hocosa”. 2011. — 15 c.

7. BaranoB A.U., Cubaratyun C.K., Makaposa 1.B., Konomiés A./I.
Pacnipenenenune matepuanoB Ha KOJOIIHUKE JOMEHHOW NIEYH MPHU 3arpy3Ke C
KCIIO0JIB30BAaHUEM KOJIOIMIHUKOBBIX KT, MHCTpyKImsa. Marautoropck: I'OY BIIO “MI'TY
nm. I''1. Hocosa™, 2008. — 10 c.

8. Kponoros B.K., Baranos A.U., Konomnés A./l., Makaposa 1.B. U3yuenue
pacrpeenieHust 1aBJIeHUs IUXThI B MOJEISIX. MeTOANYEeCKUEe YKa3aHUs 1JIs1 BHITTOJIHEHUS
nmabopatopubix pabot. Maruutoropck: 'OY BITIO “MI'TY um. I'.'11. Hocora”, 2005. — 18 c.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpammHuoe o0ecnieuenune

HanmenoBanue .
o Ne norosopa Cpoxk nelcTBUS TULIEH3UH
F'\,’lif(e)sg'gﬁj()()? Ne 135 ot 17.09.2007 GeccpouHo
7Zip cB000HO pacmpoctpansemoe [10 06eccpoyHo
FAR Manager cB000IHO pacmpocTtpansemoe [10 06eccpouHo
Bpaysep Yandex |cBoOonHO pacnpocTtpansemoe [10 6eccpoUHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HH(POPMALIMOHHBIE CIIPABOYHbIC CHCTEMbI

HasBanue kypca CchlUIKa

DjekTpoHHas 0a3a mepuoIuUecKux u3manuii East View

Information Services, OO0 «MUBHUC» hitps://dlib.eastview.com/

HanmonansHas nHGpOpMaIMOHHO-aHATMTHYECKAs URL:
cuctema — Poccuiickuii HHACKC HaydyHOro nuTupoBanus | https://elibrary.ru/project risc.
(PHHIT) asp

https://www.rsl.ru/ru/4readers
/cataloques/

Poccutickas ['ocynapctBennas oubnunoreka. Karamoru

DrexTpoHHbIe pecypcsl onbnmmorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MaTepuajibHO-TEXHHYECKOE o0ecreueHne UCIMIJINHbI (MOIYJIA)


https://dlib.eastview.com/
2025-2026_b22_03_02-зММб-25-1_64_plx_Методы%20контроля%20доменного%20процесса_Металлургия%20черных%20металлов.docx
2025-2026_b22_03_02-зММб-25-1_64_plx_Методы%20контроля%20доменного%20процесса_Металлургия%20черных%20металлов.docx
2025-2026_b22_03_02-зММб-25-1_64_plx_Методы%20контроля%20доменного%20процесса_Металлургия%20черных%20металлов.docx
2025-2026_b22_03_02-зММб-25-1_64_plx_Методы%20контроля%20доменного%20процесса_Металлургия%20черных%20металлов.docx
2025-2026_b22_03_02-зММб-25-1_64_plx_Методы%20контроля%20доменного%20процесса_Металлургия%20черных%20металлов.docx
2025-2026_b22_03_02-зММб-25-1_64_plx_Методы%20контроля%20доменного%20процесса_Металлургия%20черных%20металлов.docx

MatepuanbHO-TEXHUYECKOE 00ECIIeYCHHIE TUCITUIUINHBI BKITFOYACT:

1. YueOHast aytuTopust s IPOBEACHUS 3aHITHI JICKIIMOHHOTO THIIA OCHAIIICHA!

- TEXHHYECKUMHU CPEJICTBAMU O0yUEHUS, CITYKAITMMHU ISl TIPEICTaBIICHUS y4eOHOH
nH(popManuy OOJIBIION Ay AUTOPHH: MYJIFTUMEIUIHHBIMU CPEICTBA XPAHCHHUS, TIEPEIauH U
npeacTaBicHus yaeOHoi nadopmanmm;

2. YyeOHas ayTuTOpUS JJIsl IPOBEJACHIS MPAKTUYCCKUX 3aHSITHI OCHAIIEHA:

TEXHUYECKUMHU CPEIICTBAMU OOyUCHUS, CITYKAITUMHU JIJIS TIPECTABIICHUS yUeOHOH -
TEXHHUUYECKUMU CPEJCTBAMH O0YUYEHUS, CITYKAIIMMH TSI IPEACTABICHUS YIeOHOM
nH(popManuy OOJIBIION AyAUTOPHH: MYJIFTUMEIUIHHBIMU CPEICTBA XPAHCHHUS, TIEPEIauH U
npencTaBicHus yaeOHoi nadopmanmm;

- CIICLIMAIU3UPOBAHHON MEOEBIO.

3. YueOHas ayquTOpHs IJIs TPYIIIOBBIX U HHIUBUIYATbHBIX KOHCYJIbTAIHMN,
TEKYIIETO0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTAIlMU OCHAIICHA:

- KOMITbIOTepHOM TexHukou ¢ maketom MS Office, ¢ mogkmroueHreM K ceTn
«VHTEepHET» U C TOCTYIIOM B JICKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIBHYIO CPEITy
YHUBEPCHUTETA,;

- CTICIMAIU3UPOBAHHON MEOEIIBIO.

4. ITomemeHne A1 CaMOCTOSITEILHOM paOOThI OCHAIIICHO:

- KOMITbIOTEpHOM TexHuKou ¢ maketoM MS Office, ¢ mogkmroueHneM K cetn
«VHTEepHET» U C TOCTYIIOM B JICKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIBHYIO CPEITy
YHUBEPCUTETA,;

- CIICIUATM3UPOBAHHOM MEOEIIBIO.

5. ITomerieHue jIst XpaHSHHUS U TPO(UIAKTHIECKOr0 00CTY)KUBAaHUS YUeOHOTO
000py1I0BaHHUsT OCHAIICHO:

- CHICIUATM3UPOBAHHOM MEOCIIBIO: CTE/UIaYKaMH JIJIsl XpaHCHHS Y4eOHOTo
o0opyI0BaHus;

-MHCTPYMEHTaMHU JJIsl PeMOHTa y4eOHOT0 000pY/I0BaHMUS;

- mKadaMu JJ1s XpaHEeHUs] y4eOHO-METOIMYECKOMN JIOKYMEHTAIIMU U MaTePUAJIOB.



IMPUJIOKEHMUE 1
6 YueOHO-MeTOIMYECKOE 00ecTieYeHHe CAaMOCTONITEIbHOI padoThI 00y4aloNUXCH

Bormpocs! 1 caMOnpoBEpKHU MPEICTAaBICHBI B BUJIE IIPAKTHKO-OPHEHTHPOBAHHBIX 33IaHUN  JUIS
BBIMIOJTHEHNSI PACUYETOB MO SKCIUIyaTaldd oOOpyIOBaHUS JOMEHHOW WeYd, IS OLICHKH yMEHUS
HCTIOJIb30BaHMS TIPOM3BOJICTBEHHBIX W TEXHOJOTMYECKUX JAHHBIX KOHTPOJIS PAabOTHl JOMEHHOH IIEYH.
Takke BOHPOCHI JUIS CaMONPOBEPKH TIPEACTABICHBl TEOPETHUECKHMH BONPOCAMH, TpeOyromme
Pa3BEPHYTOTO YCTHOTO OTBETA, IO3BOJISAIOLINE TPOBEPUTH YPOBEHb YCBOCHHUS 3HAHHI U OCBOSHHSI OOIIUX U
npodeccnoHaTbHBIX KOMIICTEHIINH 10 AUCIUTUTHHE.

[MTo nuctmmmHe « DKCITyaTaluus JOMEHHBIX MeUeii» MpeycMOTpeHa ay JUTOpHAas U BHEAy IUTOPHAs
camocTosTenbHas paboTa 00yJIaroIuXCsl.

AynuTopHas caMOCTOATeNbHas paboTa CTYyICHTOB IPEIoaraeT peleHne KOHTPOJIBHBIX 3aa4 Ha
IMPAKTHUYCCKUX 3aHATHUAX.

IIpumepHbIe BONPOCHI 7151 YCTHOTO ONPOCA MO H3y4YaeMbIM TeMaM

Cxema ynpasJ/ieHHs] OCHOBHBIMHM MPOU3BOICTBEHHBIMH YYACTKAMH M CJIyKO0aMu
JAIOMEHHOI0 Iexa:

1. CocraB goMeHHBIX 11ex0B. OCHOBHOE U BCIIOMOTaTeIbHOE 000PYI0BaHHE.
2. Twurmbl TOMEHHBIX I[EXOB 110 B3aHMHOMY PACIIONIOKEHUIO 000PYIOBaHUS.
3. Oco0eHHOCTH pacONOXKeHHsI 000PYAOBaHUS OTHOCUTENEHO IOMEHHOM ITeYH B JOMEHHOM IIeXe
0JIOYHOTO THIIA.
4. Oco0eHHOCTH PacTONOXKEeHHSI 000PYAOBaHUS OTHOCUTENEHO IOMEHHOW ITeYH B JOMEHHOM IIeXe
OCTPOBHOTO THIIA.
Ciy>x0bl JOMEHHBIX LIEXOB.
TpaHCTIOPTHBIE TIOTOKU IOMEHHOTO II€Xa.
3anyBKa 1OMEHHOI me4yn:

o o

Ornpezenenne 3aIyBKH TOMEHHOM MEYH.

OTarsl 3a1yBKH.

DyHKIUHM U OCOOEHHOCTH NIPUEMKHU 000PYI0BaHHUSI.

OyHKIMKI U 0OCOOCHHOCTH CYIIIKa BO3yXOHarpeBaTelnei u JoMeHHoH neun. HeoOxoanmas
MPOAOIKUTENBHOCTD CYIIKH.

5.  @yHKIUM U 0COOEHHOCTH MTOArOTOBKA TOPHA K 3arpy3Ke 3ayBOYHON IIMXTHI.

Boinyck u nepepadoTka NpoaAYKTOB IJIABKHU:

el NS

1. Jlureitnblit ABOp JOMeHHOM neun. HasHauenwme.
2. OrmpeneneHue BITYCKa )KUAKUX MPOAYKTOB IUIABKY M3 TOPHA JOMEHHOW HEYH.
3. lloaroroBka K BBIITYCKY.
4. OTtkpbITHE YYTYHHOI JeTku. Mcnonb3yemoe obopynoanue. [IpuHimm paboTs.
5. PasjernenHue yyryHa v 1U1aka Ha JJUTEHHOM JBOpE JOMEHHOM neun. Cxema.
6. IIpomomxurenbHOCTH Bhiycka. OcOOEHHOCTH.
7. 3axpeiTHe yyryHHOU NeTKH. Hcnonszyemoe obopynoBanue. [IpuHIMT paboThI.
8. Tlonsrue rpaduka BBIMTYCKa KUIKHX MPOAYKTOB TUIABKH.
9. TIloaroroBka IUTEHHOrO ABOPA K BBIMYCKY KUAKHUX MIPOAYKTOB ILUIABKH.
10. Bo3MmoskHBIE HENONAKU U aBapUIHbBIE CUTYalluy MIPH BBIITYCKE YyT'yHA U [IIAKA.
11. Croco6bl epepaboTKH MPOAYKTOB TIABKH.
CxeMa moayu 1yThsl B TOMEHHYIO MeYb
1. Ob6opynoBanue 11t GOPMHUPOBAHUS FOPSIUETO TYThs
2. CocTaB JOMEHHOTO JTyThs.
3. Tlopanok pacnoioxkeHus: 000pynoBaHus M0 GOPMUPOBAHUIO TYThA.
4. Cxema momayu IyThs B JOMEHHYIO 1eub. OcoOOEHHOCTH paboThl 000pyIOBAHMUSL.

Cucrema oxJaKIaeHHus JOMEeHHOI meyn
Hasznauenue u yCTpOHCTBO CUCTEMBI OXJIaXKICHUS JOMEHHOU MEYH.
THIBI X0JIOMMIEHHUKOB JIOMSHHOM IICYH.
Buap! oxnakmaromux peareHToB. J|0cCTONHCTBA U HETOCTATKH.
OxJtakaaeMasi 1 HeoXJIaKgaeMasl 4acTh JJOMEHHOM ITeYH.
MecTta yCTaHOBKH Pa3IMYHBIX TUIIOB XOJIOAWIBHUKOB.
OxJtaxkaeHue Jiemany Jo0MeHHoH neun. OcoOEHHOCTH.

ook owdE
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YnpasJ/ieHue X010M IOMeHHOH NJIABKH

ITonsiTHe POBHOIrO X0Aa TOMEHHOM neun. [IpuynHbl HapyIIeHHs ero.
JlaTurky, MECTO pacmoIOKEHUsT UX Ul 3aMepa KOJIMYECTBA OYThsl M JABJIECHUS TOpPSYEro
IyThbsl. XapakTep AuarpamMmm Ipu pOBHOM XOJI€ IIEUH.
KonTponb paboTsl neun 1o BU3yalbHbIM HAOIIOCHUSM.
Pacnonoxenue qaTyukoB U MecTa 0TOOpa UMITyJIbCca JJIsl 3aMepa TeMIepaTypbl U JaBJICHUS
KOJIOILIHUKOBOIO ra3za. XapakTepHble JuarpaMMbl IIPM POBHOM XOJI€ II€YH U PACCTPOMCTBAX
ero.
KoHTpoJ1b ypOBHS M OYEPTAHMS TOBEPXHOCTH 3aCHINH.
IIpyn4rHBI HUKHUX TIOJABUCAHUM IIKUXTHI. [IyTH CHUXKEHUS X BEPOATHOCTEH.
[lepeuncnuth BHUIBI PacCTPOICTB XOAa NTOMEHHOM IUIaBKU. [logpoOHO O 3arpoMoxkaeHun
ropHa: NPUYMHBI, IPU3HAKYU, METOJIbI IPEAYIIPEKICHUS U YCTPAHEHUS.
[lepeuncnuth BUIBI pACCTPOMCTB X0/1a JOMEHHOM 1aBKu. [1logpo6HO 0 BepXxHHUX
[IOJIBUCAHUSAX: IPUYMHBI, IPU3HAKU, METO/IbI IPEAYIPEKICHUS U YCTPAHEHUS
[lepeuncnuth BHUIBI HapyLIEHUS Ta3opacHpeneseHus B JoMeHHOW meun. [loapoOHo o
nepuepuitHOM X0/1€: TPUIHHBI, TPU3HAKH, METOJIBI TPEIYTIPEKIACHUS U YCTPAHCHUSI.
[lepeuncnuth BHUIBI HapyLIEHUS Ta3opacHpeneseHus B JoMeHHOW meun. [loapoOHo o
KaHaJbHOM XO/JI€: IPUYHMHbI, IPU3HAKHU, METOJIbI IPEAYIPEKICHUS U YCTPAHEHUS.
MeTtoasl perynupoBaHusl JOMEHHOH 1uiaBkoil “cBepxy”. [loapoOHO 0 pexume 3arpysKu:
Macca rnojauu, CUCTeEMa, yPOBEHb 3aChIIIH.
MeTob1 peryupoBaHus JOMEHHOH MaBku “‘cBepXy’’. [logpoOHO 0 perynupoBaHuU Py THON
Harpy3Ko# U peryJupoBaHUU OKPYKHOTO pacnpenencHus “BPLI”.
[Tepeuncnuth METOIBI PETYIMPOBAHUS X0/1a JOMEHHOI reun “cBepxy”’. [logpoOHO 0 HOBBIX
croco0ax peryJupoBaHusi: IEPEMEHHbIN YPOBEHb 3aChIIH, CTYIIEHUYAaTOE OTKPbIBAHUE
00JIBIIOr0 KOHYCa, MPUMEHEHHUE MOABUKHBIX IJTUT KOJOITHUKA
[Tepeuncnuth METOIbI PETYIMPOBAHUS TOMEHHOM IU1aBKH “‘cHU3Y . IlogpoOHOo o
PETYJIMPOBAHUM PACXOOM JyThsl U COOTHOLIEHUEM IIPUPOIHBINA ra3- TEXHOJIOTUYECKUI
KHCIIOPOJ.
HwxHue noasucanus mmxthl. [[pUunHbL, MyTH CHUKEHUSI UX BEPOSITHOCTH.
AHanu3 paboThl TOMEHHON Ne4H Mo Juarpamme usmeHeHus cogepxanus CO2 o ceYeHUIo
KOJIOLTHHKA.
AHanu3 paboThl JOMEHHOM €Yy 0 AUarpaMMe U3MEHEHHs TEMIIEpAaTyphbl raza 0 CEUEHUIO
KOJIOLTHUKA

OcraHoBKa neuyn
[TpuHIIMTT pabOTHI TOMEHHOW MEYH
Heo6xommMocTh KpaTKOBPEMEHHBIX OCTAHOBOK JIOMEHHBIX TIeUeii: TpUMepEI.
Heo0X0uMOCTh JUTMTEIBHBIX OCTAHOBOK IOMEHHBIX TI€UEH: PUMEpHI.
H606XO,I[I/IMOCTL BBIHYXX/ICHHBIX OCTaHOBOK JOMCHHBIX TeyeH: IIPpUMCEPHI.

KonrpoabHas padora

OrneHka TEMIOBOr0 COCTOSHUS JOMEHHOIO IpoLecca M0 XUMHUYECKOMY COCTaBY JKHMIKHX
MPOIYKTOB IJIaBKH.
BusyanbHas OIl€HKa TEIIOBOTO COCTOSIHMSI JIOMEHHOI'O IIpoLiecca MO  BHEIIHEMY BUIY
KUJKUX MTPOTYKTOB IJIaBKU.
ITo nannsiM KMII uzper moBbllieHHE TeMIepaTypbl KOJIOIIHHMKOBOro rasza. O dem 3TO
roBoput? JlaTh pa3BepHyTOE OOBSICHCHHE.
ITo nanabiM KUII et nonm>xeHne TeMieparypsl KOJOIHUKOBOrO ra3a. O 4yeM 310 roBopuT?
Jatb pazBepHyTOE OOBSICHEHHUE.
[To nanubiv KUII nner nonmwxkenue conepxkanust CO2 KOJOUTHUKOBOTO ra3a 1o nepudepuu.
O ueMm 310 roBopuT? JlaTh pa3zBepHyTOE OOBSICHEHHUE.
[To manuev KUII HaGmionaeTcs 3aMme/yieHHOE W HEpaBHOMEpHOe cpabareiBanue mojad. O
4yeM 3T0 roBopuTt? JlaTh pa3BepHyTOE OOBSCHEHHE.
[To mamaeim KUIT nabmiomaercs manmenue conxepkanus COz TONBKO B OIHOM TOYKe
kojomHuka. O geM 310 roBoput? JlaTh pazBepHyTOE OOBSICHEHHE.
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14.

[To BU3yanbHBIM HAOMIOAECHUAM Ha (QYpPMBI CTAIM MPUXOAUTH TEMHbIE KyckH Kokca. O yem
aTo roBoput? JlaTh pa3zBepHyTOE OOBSICHEHHE.

[To aHanu3y XMMHYECKOT0 COCTaBa YyryHa Ha0JIt01aeTCsl IOHMKEHHE COJIep:KaHus MapraHiia
B HeM. O yem 310 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.

[To ananu3y XMMHUYECKOTrO COCTaBa YyryHa HaOJIOAAETCs MOHMKEHUE COJIep)KaHUs Cepbl B
HeM. O yem 310 roBoput? JlaTh pasBepHyTOE OOBSICHEHHE.

[To ananu3y XMMHUYECKOTO COCTaBa YyryHa HaOII0AaeTCs MOHKEHHUE COIeP KaHUsI KPEMHUS
B HeM. O yem 310 roBoput? JlaTh pa3zBepHyTOE OOBSICHEHHE.

[To aHanu3y XMMHYECKOT0 COCTaBa LIIaka Ha0JIt01aeTCsl MOHMWKEHHE OCHOBHOCTH ero. O yem
aTo roBoput? JlaTh pa3zBepHyTOE OOBSICHEHHE.

[To ananu3y XUMHUYECKOTO COCTaBa IIIJIaka HaOII0AaeTCs MOBBIIIEHHE OCHOBHOCTH ero. O yem
aTo roBoput? JlaTh pa3zBepHyTOE OOBSICHCHHE.

OrnucaTth TPUHLHUIT JEHCTBUS MPEICTABICHHOIO 000PYI0BaHMSI AJIsi KOHTPOJIS cXofAa cTonba
IIUXTHI HA JIOMCHHBIX II€Yax:







IIPWIOXKEHUE 2
7 OIeHOYHbIE CPEeICTBA /I MPOBEACHUA MIPOMEKYTOUHOM aTTecTaluu

a) NnaHupyemble pe3ybTaTbl 06y4YeHUA 1 OLLEHOYHbIE CPEACTBA A4/1A NPOBeAEeHUA NPOMEXKYTOUYHON aTTecTauum:

CTpyKTypHBIit
3JIeMEHT [Inanupyemsble pe3ynbTaTbl 00yUeHHS OueHouHbIE CpeCTBa

KOMIICTCHII NN

[1K-2: CriocoOeH BBINOJIHATH 3aJauH 110 IPOSKTUPOBAHUIO OCHOBHOI'O U BCIIOMOI'aTEIbHOIO 000PYAOBaHUS

[K-2.1 Pemaer 3amaunm mno  mpoektupoBaHuio|  IIpuMepHbIE TEOPETUUECKUE BOIPOCH Il SK3aMeHa
OCHOBHOT'O 51 BCIIOMOTaTe/IbHOr0|  — Ha3HaueHue u ycTpoHUCTBO OyHKEPHOH dCTaKabl.
o0opy1I0BaHUS — Tumsl Bo3myxoHarpeBareneil 1oMeHHOH meun. [IpuHnun paboThL.

— Ilnan qoMeHHOrO IIeXa: COCTaB KOMILIEKCA MEYH U PACIIOIOKEHHUE TTeUeH.
— Jlutelinblii 1BOp AOMEHHOM neun. HasHaueHwue.
— (Cxema OYHMCTKH JOMEHHOTIO rasa.
— Tlomaya mUXTOBBIX MaTepUATIOB HAa KOJOIIHUK TOMEHHOM MeYH.
— CucreMa OXJIaXJICHUS JOMEHHBIX ITEUCH.
IIpuMepHbIe NpaKTUYECKHE 3aaHUS [IJI DK3aMeHAa:
— OmpenenuTsb NMpecTaBIeHHOEe 000pyA0BaHUE, OOBSICHUTD MTPHHIIAT ICHCTBUS e \
— OnpenenuTs MaTepUabl sl U3ACIUNA U KOHCTPYKLMM 7151 IPEICTaBICHHOTO 1
00opyToBaHUsI.
— Ilo npeacTaBieHHON CXeME BBIIBUTH IOCTOMHCTBA U HEJOCTATKH MpoLecca
IIMXTONOAAYHN
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CTpyKTypHBII
3JIEMEHT

KOMIICTCHIINH

[Inanupyemsble pe3ynbTaTbl 00yUeHHS

OrieHOYHBIC cpeacTaa

Ykazarh JOCTOMHCTBA M HEAOCTATKH YKa3aHHOTO 000PYIOBaHHUS
Onucarb MPUHLUIT AEUCTBUS MPEACTABICHHOTO 000PYI0BaHUA 11T KOHTPOIIS CXO0/1a
cToJ10a MIUXTHI HA JOMEHHBIX [1€Yax:

[1K-4: Criocoben

BBITIOJIHATD 337a4H 10 OLIEHKE ChIPhSI U METATypru4ecKOi NpoIyKIINU, KOPPEKTUPOBATh U KOHTPOJIUPOBATH IPOU3BOICTBEHHBIN IPOIIECC

MnK-4.1

Orne”uBaetr

CBIpb€ M  METAJUIYPrHUYECKYIO

MPOAYKIHIO, KOPPEKTUPYET U KOHTPOJIUPYET
NPOM3BOACTBEHHBII Ipolecc ¢ 000CHOBaHNUEM

MNPUHATBIX TCEXHOJOI'MYCCKHUX W TCXHUYCCKUX

mep

IIpumepHbIe TeopeTHYECKHE BOMPOCHI HA IK3aMeH:

KoHTpoJib paboThI €YU 10 BU3yaTbHBIM HAOTIOACHHSIM.

KoHTponbs ypoBHS 1 0uepTaHHUs TOBEPXHOCTH 3aCHITIH.

[IpryMHBI HUKHUX MTOJABUCAHUM IUXTHI. [IyTH CHUKEHHS UX BEPOSTHOCTEM.

AHanu3 pa®oThl JTOMEHHOM mHeun Mo jauarpamme usMeHeHus conepkanuss COz mo
CEUYCHHIO KOJIOITHHKA.

IIpumepHbIe NpaKTHYECKHE 32JaHUS HA IK3aMeH:

OneHKa TEIUIOBOTO COCTOSHUSI JAOMEHHOIO Ipolecca 0  XMMHYECKOMY COCTaBy
KUAKUX TIPOAYKTOB IIJIABKU: IO TPEJCTaBIECHHBIM XHMHYECKHM COCTaBaM YyryHa
OTIpeIeNINTh, MPH BBHIIUIABKE KAKOIO YyryHa TEMIEpaTypHBIH ypOBEHb Ipolecca Obul
BhllIe. JlaTh pa3BepHyTOE OOBSICHEHHE.

Yyryn Fe,% Si,% Mn,% P,% S, %
1 94 0,60 0,55 0,07 0,018
2 94 0,50 0,44 0,07 0,020
BusyanbHast OlleHKa TEIIOBOTO COCTOSHUS JIOMEHHOTO TPOIecca M0 BHEIIHEMY BHIY

KUJAKUX TPOAYKTOB INIABKH: 110 MNPEACTABJICHHLIM 06pa3uaM dyryHa W IJIaKa




CTpyKTypHBII
3JIEMEHT
KOMIICTCHIIUN

[Inanupyemsble pe3ynbTaTbl 00yUeHHS

OrieHOYHBIC cpeacTaa

OTIPEICIIUTh TEIUIOBOW YPOBEHBb IMPOIEcca, MPU KOTOPOM OBUIM BBITUIABICHBI 3TH
00pa3sIipl.

[To manneiM KUII maer moHmKeHUE TeMIEpaTypbl KOJIOUIHUKOBOrO rasa. O yem 310
rosoput? JlaTh pa3BepHyTOE OOBSICHEHHE.

[lo nmamuemm KUII uper nonmxkenue conepkanuss CO» KOJOIIHUKOBOIO Tasza IO
nepudepun. O gem 1o ToBopuT? [laTh pazsepHyTOE OOBICHEHNE.

ITo mparaemv KUIT HabmomaeTcs 3aMeIlICHHOE W HEpaBHOMEPHOE cpabaThIBaHHE TTOIaY.
O uem 310 ToBOpUT? [laTh pazBepHyTOE OOBSICHEHHE.

ITo mannpiM KUIT HaOnromaercs magenue coaepkanus CO2 TOJMBKO B OJHON TOYKE
kosormranka. O geM 3to roBoput? Jlath pa3BepHyTOE OOBSICHEHHE.

[To Bu3yanbHBIM HAOIIONEHUSAM Ha (PypMBI CTAIH PUXOIUTH TEMHBIE KycKH Kokca. O
4yeM 370 roBoput? JlaTe pa3BepHyTOE OOBICHEHHE.

[lo aHaNMM3y XMMHYECKOTO COCTAaBa YyT'yHA HAOIFOIAETCs MOHIKEHUE COACPIKaHUS
Maprania B HeM. O yem 31o roBoput? JaTh pa3BepHyTOE OOBICHEHHE.

[lo aHaNMM3y XMMHYECKOTO COCTAaBa YyT'yHa HAOFOIaeTCsI TIOHIKEHUE COIEP KaHUs CephI
B HeM. O yem 310 roBoput? [laTh pazBepHyTOE O0BACHCHHE.

[To aHanM3y XMMUYECKOTO COCTaBa YyTryHa HAOIOAAeTCs IOHMKEHUE COJICPKAHUS
kpemHus B HeM. O uem 310 roBoput? JlaTe pa3BepHyTOE OOBICHEHHE.

Ilo mpeacTaBIeHHBIM TUArpaMMaM OTIPEIEIUTh THIT PACCTPOMCTBA X014 TOMEHHOU TTeYH.
Yka3zaTb BpeMs HacTyIUIeHHs paccTpoiicTBa. OnpeaenuTh TEXHOIOTHYECKUE PEIIEHUS
JUISl YCTPAHEHUS pacCTPOMCTBA.

[To npencTaBiaeHHBIM IMarpaMMam OIPEAEIUTh TUI PACCTPOMCTBA X0/1a IOMEHHOW NEeYH.
Yka3aTh BpeMsi HACTYIUICHUS paccTpoiicTBa. ONpeaenuTh TEXHOIOTHYECKUE PELLICHUS
JUIsl YCTPAHEHUS pacCTPOMCTBA




CTpyKTypHBIit
JJIEMEHT

KOMIICTCHIINH

[Tnanupyemble pe3ysbTaThl 00yUSHUS

OrieHOYHBIC cpeacTaa

Ilo mpencTaBiaeHHBIM AUArpaMMaM OMPEICTUTh TUIT PACCTPOMUCTBA X0a JOMEHHOH MEUH.
YkazaTh BpeMs HaCTyIUIeHHsI paccTpoiicTBa. ONpenennTh TEXHOIOTHIECKIE PETICHS
JUIsl yCTPaHEHUS PacCTPOMCTBA

Onucatb MIPUHIUII KOHTPOJIA CX04a IMUXTOBBIX MaTEPpUAIOB I10 HpeHCTaBHCHHOﬁ CXEMC

i

Omnucath MpeCTaBICHHYIO JUarpaMmmy, IPUHIUI €€  TIOCTPOEHHUS:

Ilo npencraBiaeHHBIM AUArpaMMaM OMPEIETUTh TUIT PACCTPOUCTBA X0Aa JOMEHHOH MeYn.
YkazaTh BpeMs HacTyIUIeHHs paccTpoiicTBa. OnpenennTh TEXHOIOTHIECKHE PEIICHHS
JUIS YyCTpaHEHHUs pacCTpONCTBA




CTpyKTypHBIit
JJIEMEHT

KOMIICTCHIINH

[Tnanupyemble pe3ysbTaThl 00yUSHUS

OrieHOYHBIC cpeacTaa

T 1/1// o
““&‘{\I!'," m’i’”//// 7 %
il

IIo npencraBieHHON nrarpaMMe ONpeneauTh TUI BO3MOKHON aBapyuu U METO/bI
6€e30MacHOM JINKBUALIMY €€ MTOCIEACTBUN

=
[To mpencTaBneHHOM TUarpaMMe ONPEICTUTh THIT BO3MOXKHOM aBapuH U METOJIbI
0Oe30MacHOM JUKBUIAINH €€ ITOCIEICTBUHA




0) Ilopsinox npoBexeHUsI MPOMEKYTOYHOI aTTeCTAINM, IIOKA3ATEJIH M KPUTEPHH OLleHUBAHMSA:

[IpomexxyTouHast arTecTanys NO AWCHUILIMHE «OKCIUTyaTanyss AOMEHHBIX Ie4el» BKIOYaeT
TEOPETUYECKUE BOMPOCH], IO3BOJIIOIINE OLICHUTh YPOBEHb YCBOCHHS OOY4YalOIIMMHCS 3HaHWUH, U
NPaKTUYECKUE 3aJaHusl, BBIABISIONINE CTEEHb C(HOPMUPOBAHHOCTH YMEHUH W BIaJIeHU, IPOBOJUTCS B
dhopme dK3aMeHa.

OK3aMeH 10 JaHHOH JUCLUILINHE IPOBOAMUTCS B yCTHOU opMme.

Bonpochl Ha sk3aMeH OepyTcs M3 BONPOCOB MO KOHTPONBHBIM paboram. Ilpu chaue sk3ameHa
oOyuvaromuiics [IODKEH MPOAEMOHCTPUPOBATh HABBIKM W YMEHHS JKCIUIyaTallMd JOMEHHOTO
000pyI0BaHMsI, 3HAHMUS 110 BOIIPOCAM aHaln3a paboThl JOMEHHOW MEYH B TIEPHO/BI C POBHBIM XOJIOM H €T0
HapymeHneM. OOyuaromuiics IO/DKEH M0Ka3aTh YMEHHUE OINpPENesiTh BUA HAPYIICHHUS X0/Aa JOMEHHOM
IUTaBKU IO IPEICTaBICHHBIM AUarpaMMam.

IMoka3zaTesin M KPUTEPUHU OLIEHMBAHUS IK3aMeHa:

— Ha OIEHKY «OTJHYHO» (5 OamnoB) — oOydYaromuiicsi JEeMOHCTPHUPYET BBICOKHHA YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETECHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKOe M TIy0OKOe 3HaHHE Y4eOHOro
MaTepuaia, CBOOOAHO BBHITIONHACT MPAKTUYECKUE 3alaHHs, CBOOOAHO ONEPUPYET 3HAHUSMH, YMEHHSIMU,
NPUMEHSET X B CUTYalMAX MOBBIILICHHOH CI0XHOCTH.

— Ha OIICHKY «Xopomo» (4 Oamia) — o0Oyd4aroIIuics JIEMOHCTPHPYET CPEIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHLMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHbBI, HO JOIYCKAaKOTCs
HE3HAYUTCIIBbHbBIC OHH/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IPHU aHAJIUTUYCCKUX OICpaAlUAX, IICPEHOCC 3HAHUN
u YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLIC CUTYyalluH.

— Ha OIICHKY «YA0BJETBOPHUTEJNLHO» (3 Oamna) — oOydarouuiics JEeMOHCTPUPYET ITOPOTOBBIN
ypOBeHb CHOPMUPOBAHHOCTH KOMIICTCHIIUH: B X0JI¢ KOHTPOJbHBIX MEPOIPHUATUI AO0MYCKAKOTCS OIIHOKH,
OpPOSIBIISICTC  OTCYTCTBHE OTACIbHBIX 3HAaHWH, YMEHHH, HaBBIKOB, OOYYAIOIIMHCS HCIIBITHIBACT
3HAYUTEJIbHBIC 3aTPYJHEHUS NIPU ONEPUPOBAHUM 3HAHMUSAMHU M YMEHHMSMHU IPH UX MEPEHOCe HAa HOBBIE
CHUTyallHH.

— Ha OIEHKY «HEyHOBJIETBOPHUTEIbLHO» (2 Oamna) — oOydJaromuiicss [EMOHCTPUPYET 3HAHHS HE
bonee 20% TeOpeTHUECKOr0 MaTepualia, JOIMYCKAaeT CYIICCTBCHHBIC OIIMOKH, HE MOXET IO0Ka3aTh
MHTEJUICKTYaIbHbIE HABBIKH PELIEHMS IPOCTHIX 3a1ad.

— Ha OIICHKY «Hey/l0BJIeTBOPUTEeJbHO» (1 6amn) — oOydarouuiicss HE MOKET IOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEACHUA U 00BSICHEHHS I/IH(bOpMaHI/II/I, HE MOXKCET IOKa3aTbh MHTCIIJICKTYaJIbHbIEC HABBIKU
peLIeHNs IPOCTHIX 3a1ad.



