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Pabouas nporpamMma paccMoTpeHa u 0100peHa Ha 3aceaaHnu kadeapbl
MeTaniypriuu i XHMHUYECKHX TEXHOI0IHil
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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma nepecMoTpeHa, 00CykKaeHa U 0100peHa s peanuzaruu B 2027 - 2028
y4eOHOM roJly Ha 3aceaHuu kadeapbl MeTamTypriui 1 XUMHUYECKUX TEXHOJIOTUN

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamMma nepecMoTpeHa, 00Cy>kaeHa u og00peHa s peanmsaruu B 2028 - 2029
y4eOHOM roJly Ha 3aceqaHuu kadeapbl MeTamTypriui 1 XUMHUYECKUX TEXHOJIOTUN

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

Pabouas nporpaMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s peau3auu B 2029 - 2030
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl MeTauryprui i XAMHUYEeCKHX TEXHOJIOTUN

[IpoTrokom ot 20 . Ne

3aB. xadenpoit A.C.?apqemco

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ojgoopena s peanusaruu B 2030 - 2031
y4eOHOM oy Ha 3aceaHuu Kageapsl MeTalnypruu U XMMHYECKUX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. xadenpoit A.C.?apqemco




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[enssMu ocBOEHUS TUCIUTUIMHBI «METOIbI KOHTPOJISI JOMEHHOTO MPOoIIeccay
SIBJISTFOTCSI:

pa3BUTHE Y CTYJICHTOB JIMYHOCTHBIX KA4ECTB, a TAKKe (DOPMHUPOBAHHE
OOIICKYIBTYPHBIX ¥ TPOPECCHOHATBHBIX KOMIIETEHIIUI B COOTBETCTBHH C TPEOOBAHUSIMH
®I'OC BO no nanpasnenuto 22.03.02 «Metaumyprus».

dbopmupoBaHKEe y 00yJarOIIUXCsl MPECTaBICHNN, 3HAHUH, YMEHUN U HaBBIKOB B
COOTBETCTBHUH C BHJIOM MPOPECCHOHATBHON ACSITETbHOCTH;

OCYILECTBIICHUE KOHTPOJIS TEXHOJIOIMYECKOTO MPOIecca BBITUIABKYA YyTyHa B
JIOMEHHBIX TeYax.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Jucuumimaa MeTopl KOHTPOJIS TOMEHHOTO IIPOIiecca BXOIUT B YacTh y4eOHOTO
aHa GopMHUPYEMYIO YYaCTHUKAMU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHOM
IIPOrPaMMBlI.

Jist u3y4yeHus IMCIUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS JUCIUILTUH/ MPAKTUK:

ABTOMAaTH3a1Usl METAJUTYPrUYECKUX ITPOLIECCOB

O6opynoBaHre COBPEMEHHBIX TJOMEHHBIX 1[EX0B

[TpoexTrpoBaHNE TOMEHHBIX T€YEH U BCIIOMOTATEILHOTO 000PYI0BaHUS

TexHonmorust Npou3BOJICTBA KOKCa

OCHOBBI METAJLTYPTrUYECKOr0 MPOU3BO/ICTBA

3HaHus (YMEHHUs, BIa/ICHNUs), IOTyYEHHbIE IPU U3yUYE€HUU JAHHOMN JUCHUIUINHbI
OyayT HeOOXOAMMBI [T U3yYEHUS TUCIUIUTHH/TIPAKTHK:

VY4eOHas - Hay4HO-HCCle0BaTeNbCcKask paboTa (1oJyyeHue NepBUYHBIX HABBIKOB
Hay4YHO-HUCCIIeI0BAaTEIbCKONU paboThI)

MeTo/1bl ONTUMHU3ALUHN B METAJUTYPTUU

[ToaroToBka K mpoIeaype 3aiuThl U 3alUTa BBITYCKHOW KBaTU()UKAITMOHHOM
paboThl

IToaroToBka K ciade u caada rocyJapCTBEHHOT0 JK3aMeHa

[Tpon3BoacTBEHHAS - MPEAIUIUIOMHAs MPAaKTHKA

3 KomnereHuuu 00y4aronierocsi, popmMmupyemMmsbie B pe3yJjbTaTe 0CBOCHUS

AUCHUTLUIMHBI (MOYJIsl) M IJIAHUPYEMbIe pe3yJIbTaThl 00yUeHH sl

B pesynbrare ocBoeHUs AUCUUIUIMHBI (MOAYJs) «MeToapl KOHTPOIIS JTOMEHHOTO
rporieccay 00yJaromuics 10JbKeH 001aaTh CIeIYIOIUMHA KOMITIETCHITUSIMU

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

[1K-4 Cnioco6eH BBIMOIHATE 33J]a4i MO OL[EHKE ChIPhSl M METAJUTypPTrU4eCKON MPOIYKIIUH,
KOPPEKTUPOBATh ¥ KOHTPOJIUPOBATH IPOU3BOICTBEHHBIN MTPOLIECC

[1K-4.1 O1LIEHUBAET CHIPbE U METAJUTYPTrUUYECKYIO TPOAYKIIUIO, KOPPEKTUPYET U
KOHTPOJIUPYET MPOU3BOJICTBEHHBIN MPOIIECC € 0OOCHOBAHHEM MPHUHSIITHIX
TEXHOJOTHYECKUX U TEXHUYECKUX MEP




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

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

qHuCIIC:

— KOHTaKTHas paboTa — 85,5 akaji. 4acoB:

— ayauTopHas — 84 akajl. 4acos;

— BHeayauTopHas — 1,5 akaj. 4acos;

— caMocTosATeNbHas paboTa — 94,5 akas. 4acos;
— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;

®dopma aTTeCTalNu - 3a4€T C OLEHKOMN

AynutopHast ) 8
o KOHTaKTHas paboTa E =z ®dopma Tekymiero
=
I B aKaJl. yacax 3} Bu KOHTPOJIS
Pasnen/ Tema 3 ( A ) 82 A . P Kon
g 3 © | camocTosTeIbHOM YCIEBaeMOCTH H
JUCIUATIIAHBI 3 = . KOMITETEHITUH
@) g £ paboThI MIPOMEXKYTOTIHON
Tlek mal. | mpakr. s aTTeCTalnuu
3aH. 3aH. O =
1. IToka3arenu kauecTBa
CBIPBEBBIX MaTEPUAIIOB U
MPOAYKIMY JTOMEHHOU IIaBKU
1.1 IlonsATue ceipbst
OMEHHOT0 Tpolecca. Buabl
. por A Brimonnenue 3amura
CBIPHEBBIX MATEPUAIIOB. . .
1 2 4 MIPAKTUYECKON MIPAKTUYECKON [K-4.1
Tloka3zaTenu kauecTBa
pabotsr Nel pabotsr Nel
CHIPBEBBIX MaTEpPUAIIOB
JIOMEHHOH IIJIaBKU
1.2 Ilonsitue nyths. CoctaB
Y [TpopaboTka
IyThsi. BUIBI TOTITMBHBIX 6 .
1 2 5 JIEKLIUOHHOT'O YerHbIi onpoc [IK-4.1
nob6asok. IToka3arenu
Marepuaia
KayecTBa
1.3 Bugsr npogykunn
OMEHHOTO TIpolLecca.
ZlCOCTaB YyT El)a L;unafca a Ipopatorka
yryHa, 2 2 5 JIEKIIUOHHOTO VYcTHbIH ompoc [1IK-4.1
ra3oB. [Toka3zaTrenu kauecTBa
MaTtepuana
TIPOTYKITUH JOMEHHOTO
mporecca
Wroro no pazneny 4 6 14
2. ITokazarenu pabOThI JOMEHHOM
ne4yu
2.1 TexHuko-
SKOHOMHYECKHE ITOKA3aTCITH [IpopaboTka
paboTHl JOMEHHOHW TeUH. 1 5 JIEKITUOHHOTO VYcTHbIl onpoc I[IK-4.1
TIpenenst uamMeHneHus MaTtepuana
noKa3aTeseH.
6
2.2 B3auMoCBs3b TTouck
roKa3areliei kauecTBa OTTOJTHUTEIILHOM .
1 53 A YcTHbIl onpoc [1K-4.1
CBIPHEBBIX MAaTEPUAIIOB U UH(OpMAIMH 1O
paboTHI TOMEHHOH TeUn 3aJaHHON TeMe
HWroro o pazneny 2 10,3

3. ITapameTpbl U NPUHIMIIBL
KOHTPOJIs1 JOMEHHOTO TIpoLiecca




3.1 ITapameTpsl 1

Tloaroroska u

NPUHIMIBL  KOHTPOJIS odopmierne 3amura
Hpouecca sar 31(51 1 4 4 pe3ynbpTaToB TIPaKTHIECKOI [IK-4.1
p py3r MIPaKTUYECKOU paboTsr Ne2
JOMEHHBIX TTeueit paBoTs No2
3.2 I[TapameTpsl u Toxroroska u
H. I/IHL[EHLI lIZOHT OIS odopmerne 3amura
ILpTLeBOFO emnMI; 1 4 4 pE3yabTaTOB MIPaKTUYECKOU ITK-4.1
Y P MIPAKTUYECKOM paboThr Ne3
JIOMEHHOTO Ipoliecca paGoTer No3
3.3 IlapameTps! 1
NPUHLUIE  KOHTPOJIS IIpopaboTka
ra3oIMHaMU4YECKOTO 1 4 2 JIEKIIHOHHOT O YcTHBIH onpoc ITK-4.1
pexuMa JJOMEHHOTO Mmarepuaia
nporecca
3.4 TlapameTps! 1
. HHHEHH i OO IIpopaboTka Beinonnenue
npouecca sax BKIE 1 3 JIEKITUOHHOTO KOHTPOJIBHOM I1IK-4.1
p YBK MaTepHaa paboter Nel
JIOMEHHBIX I1e4en
3.5 TlapameTpsl 1
I HHHEHH T};OHT s IIpopaboTka BeinonHenue
p P 1 3 JIEKIINOHHOTO KOHTPOJIBHOMN [IK-4.1
[pOIIECea BrULyBIH MaTepuaia paboter Ne2
JOMEHHBIX TTeueit
HWroro no pazaeny 5 12 16
4. KoHTpOJb X012 IOMEHHOTO
npoluecca
4.1 TloHsiTHe POBHOTO X012 IIpopaboTka
JIOMEHHOH ey, 2 6 2 JIEKIIUOHHOTO VYcTHBIH omipoc [1IK-4.1
MOKa3aTeIM POBHOTO X0/ Marepuana
4.2 KonTtponupyemsie ITpopabotka
mapaMeTpsl  JOMEHHOTO 2 6 2 JIEKIINOHHOTO VYceTHBIH omipoc [IK-4.1
npouecca, KUIT marepuaia
4.3 IlapameTpsl pOBHOTO
X0J1a TOMEHHOI neyu.
BusyanbHblil KOHTPOJIb
paboThI JOMEHHOM TIeUH. IIpopaboTka
KouTposas paboTsl nieuu mno 2 4 4 JIEKIINOHHOTO VYcTHBIH otipoc [IK-4.1
XAUMHYECKOMY COCTaBY Marepuana
MPOAYKTOB TUIABKH.
O0ocHOBaHUE Pe3yIbTaTOB
KOHTPOJIS
4.4 Bunsl paccTpoHCTB X0Aa TpopaGoTka
OMEHHOM I1eUH, TPUUNHEI .
. » 3 6 35 JICKITUOHHOTO YcrHbll onpoc IIK-4.1
UX BO3HUKHOBCHUS U vaTeDHANA
CHOCOOBI YCTpaHEHHUS p
4.5 Ilapametpsl X012 TpopaGoTka
OMEHHOM MeyH npu .
5 P 4 8 3 JICKITUOHHOTO YcrHbll onpoc IIK-4.1
BO3HHKHOBEHHU MATeDHANA
paccTpoiCTB. p
3amura
IToaroroBka n
4.6 KoppektupoBka xoa odopmIcHIE TIPaKTHIECKUAX
JIOMEHHBIX IT€Y€eil. P pabot Ne4,5
4 8 4 pe3yIIbTaTOB [IK-4.1
OobocHOBaHue Beinonnenue
MIPUHAMAEMBIX PEUIICHUN TPAKTHHECCIIX KOHTPOJBHOMN
abot Ne4,5
p ’ paboter Ne4,5
HWroro o pazneny 17 38 54,2




HWroro 3a cemectp

28

56

58,8

3a0

Hroro no JUCHUITIIINHE

28

56

94,5

3a4eT C OLICHKOM




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

s peanuzanuu nperyCMOTPEHHBIX BUJIOB Y4eOHOM pabOThI B KaueCcTBe
00pa30BaTeNbHbIX TEXHOJIOTUN B MIPENOAaBaHUH JUCIUILTUHBL «MeToabl KOHTPOJIS
JIOMEHHOT'0 TIPOLIECCa» UCIOJIB3YIOTCS KaK TPAJAULIHUOHHASA U MOAYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTUH, TaK U TEXHOJIOTHSI MPOOJIEMHOI0 U HHTEPAKTUBHOTO O0yUYEHUSI.

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

- U3yYEHHE TEOPETUYECKOr0 MaTepruasa AUCIUIUIMHBI Ha JEKIUIX C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TEXHOJIOTU;

- CaMOCTOSITEIbHOE U3YUYEHHUE TEOPETUUECKOT0 MaTepruala JUCIUIUIMHBI C
HCIOJIb30BAHUEM METOJUYECKHUX Pa3padOTOK, CeHaTbHON yueOHOM U HAyYHOM
JUTEpaTyphl;

- (hopmupoBanue u pazputue NpohecCHOHATHHBIX HABBIKOB 00YYaOIINXCSI HA
MPAKTUYECKUX 3aHATHSX.

K uHTEpakTUBHBIM METOJ1aM, UCIIOJIH3YEMBIM MPU W3YUYEHUU JUCHUTUIMHBI « MeTo b1
KOHTPOJIS IOMEHHOT'O ITPOLIECCA», OTHOCSITCS: UCIIOJIb30BaHUE ITPOOIEMHBIX METOJI0B
M3JI0KEHUS MaTepraja ¢ IPUMEHEHHEM 3BPUCTHYECKHUX IIPUEMOB (CO3AaHUe MTPOOIEMHBIX
CUTYAIMH U JIp.); a TAKKE CO3/IaHUE JICKTPOHHBIX MPOYKTOB (TIpEe3EHTAIUH ).

Ha 3ansaTusx nenecoodpa3Ho UCHOIb30BaTh TEXHOJIOTUIO KOJJIEKTUBHOIO
B3aMMOOOYYEHHsI, COBMEINAs €€ C TEXHOIOoruen npodiemuoro odyuenus. [Tpu sTom
HE00XOIMMO TMOBBIIIATH MIO3HABATEIBHYIO aKTUBHOCTH CTYJICHTOB, OPTaHHU3Ys
CaMOCTOSITENIbHYIO pa0OTy KaK UCCIIEI0BATENbCKYIO TBOPUECKYIO AE€ATEIbHOCTD.

Jlexiuu ipoxoasT Kak hopMe HHPOPMAITMOHHBIX JICKIUH, TaKk U B (hOpME JICKITHIi-
KOHCYJIbTAllU, i€ TEOPETUYECKUI MaTepuall 3apaHee BbIaeTcs 00yydaromumes AJis
CaMOCTOSITEJIbHOTO U3yUY€HUS, 111 IOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIUI
MIPOXOJUT MO TUITY BOIPOCHI-OTBETHI-TUCKyCcCHsl. VIHOT1a IEeKIIUN IPOXOAST B BUJE
MPOOJIEMHOM JIEKIIMK C OCBELIEHUEM PA3IMYHbIX HAyUHBIX IOJIX0/0B K MOCTaBIEHHOMN
npobieme.

B u3noxeHun JeKIMOHHOTO MaTepuaa u Ipy MPOBEJECHUH MPAKTUYECKUX 3aHITHH
IpeoaraeTcs nepexoa OT penpoAyYKTUBHBIX METO/I0B O0yUeHUs K YaCTUYHO-ITOMCKOBBIM
1 UCCIIEJIOBATEIBCKUM METOIaM, pa3BUBAIOIINM JIOTHYECKOE, TEOPETUYECKOE MBIIIIJICHHE,
yMEHHE apryMeHTHPOBaTh U OTCTaUBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 11elblo
BO3MO’KHO HCIOJIb30BaHUE METO/I0B ABPUCTUYECKUX BOIIPOCOB U OP3MHCTOPMUHTa
(MO3roBoif aTakn).

B xone 3anaTuil npeanonaaraeTcst UCNOJIb30BaHUE KOMIIEKCa MHHOBAIIMOHHBIX METO-
JIOB aKTUBHOTO OOYUYEHHUSI CTYJCHTOB, BKIIFOUAIOIIETO B Ce0sI: - CO3/1aHNE MPOOIEMHBIX
CUTYallMH C OKa3aTeJIbHbIM PElIeHUEM MPoOIeMBbl IIPenogaBaTesiem;

- CaMOCTOSITENIbHYIO TOMCKOBYIO JIEATEIBHOCTh B PELICHUH YU€OHBIX MPobieMm,
HaIpaBJIIEMYI0 IIPENoAaBaTeseM;

- CaMOCTOSITENIbHOE pelieHre Mpo0IeM CTyIeHTaMu 101 KOHTPOJIEM IIPEeroaaBaTers.

Peanu3anus HHHOBaLIMOHHBIX METO/I0B O0yUEHHUsI BO3MOKHA C UCIOIb30BaHUEM
CJIETYIOIINX PHUEMOB:

- HHCTPYKTaX CTYJEHTOB IO COCTABJIEHUIO TAaOJHUII, CXEM, IPA(QHUKOB C MPOBEICHUEM
MOCJIEAYIOIIEro UX aHAJIN3a;

- IPUMEHEHHE PEKOMEHIAIlH 110 COCTABJICHHUIO TE3UCOB U KOHCIIEKTOB 1O
MIPOYUTAHHOMY MaTepuany;

- pacKphITHE MpEenoaBaTeaeM IPUUUH U XapakTepa Hey1ad, BCTPEUYaIOLIUXCs TPU
peleHny npoodiem;

- IEMOHCTpAIIHsI aTbTEPHATUBHBIX MOJIX0/I0B K PEIICHHIO KOHKPETHOM MPOOIeMBI;



6 YueOHO-MeTOAUYeCKOe o0ecneyeHrne cCaMOCTOSATEeIbHOI PadoThI 00y4aloIMXCs

[IpencrapieHo B mpuioxeHuu 1.

7 OueHoYHbIE CPeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTeCTAMHU
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOAMYeCKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIMITUHBI

a) OcHoBHas JUTEpaTypa:

1. OCHOBBI METAJITypruYeCKOro Iporu3BOACTBA : YueOHUK 11 By30B / B. A. burees, K.
H. Baosun, B. M. Konokonbies [u ap.]. — 5-¢ u3a., crep. — Cankr-IleTepOypr : Jlanb, 2024.
— 616 c. — ISBN 978-5-507-47607-7. — Tekcr : oanekTpoHHblid // JlaHb
NMEeKTpoHHO-OnOMMoTeunass cucrema. — URL: https://e.lanbook.com/book/397271 (mara
obpamienus: 21.02.2026). — Pexum goctyna: sl aBTOPHU3. MOJIb30BaTEIICH.

2. IlpoekTupoBaHue JOMEHHOTO Iexa : ydeOHoe mocobue / B. I'. [pyxkkos, A. ]l
Konomnes, U. E. IIpoxopos, U. B. MakapoBa ; MUHHCTEpCTBO HayKH U BBICIIETO 00Opa30BaHUS
Poccutickoit ®enepanuu, denepaibHOC TOCYJAapPCTBEHHOE OIOKETHOS 0Opa30BaTeIbHOC
YUpEKIEHUE BbICHIEro o0pa3oBaHus "MarHUTOTOPCKUM TOCYNAapCTBEHHBIM TEXHUYECKUN
yuuBepcuteT uM. ['. 1. HocoBa". — Maruurtoropck : MarHuToropckuii roc. TeXHU4E€CKUH yH-T
nMm. I'. 1. Hocosa, 2020. — 323 ¢

0) lono/iHUTeILHAS JINTEPATypa:

1. MadopmanroHHble cCHCTeMbI B MeTayutypruu : yuebnuk / YI'TY (VIIN) ; H. A.
Crupun, 1O. B. Umaros, B. U. Jlobanos u ap. ; mox Hayd. pea. H. A. Cnmpuna. -
ExarepunOypr, 2001. - 617 c. : ui., cxemsl, Ta01. - TEKCT : HEMMOCPEACTBECHHBIN.

2. 3uranmms, M.I'. IIpoexkTupoBanue amnmapaToB MbUIEra3004MCTKH ;| Y4eOHOE
nocodue / M.I'. 3uranmmn, A.A. Konecauk, A.M. 3uranimuH. — 2-¢ u3J., nepepad. u JOII.
— Canxkr-IlerepOypr : Jlanp, 2014. — 544 c. — ISBN 978-5-8114-1681-3. — Texkcr :
ANEKTPOHHBIN //DNEeKTpOHHO-0nOIMoTeuHas cucreMa «Jlauwy : [caift]. — URL:
https://e.lanbook.com/book/53696.

3. Meramnyprus uyryHa. Yueonuk ans BY3os. [Tox pen. FO. C. FOcdhuna. -M..:
Meramnyprus, 2004. Paznen: Dxcrutyaranus 1oMeHHbIX nieueid. C. 702-754.

B) MeToanyeckne yKa3anus:

1. KonTponbs x01a, opraHu3anus U peryJMpoBaHAe JOMEHHOM IUIaBKH.
MeTtoaudeckue yka3aHus K MPAaKTUYECKUM 3aHATHUSAM 10 Kypcy « DKCIUTyaTalus JTOMEHHBIX
nieueit» / JIpyxxoB B.I'., BaranoB A.U., Cubaratynnun C.K. — Marautoropck: MI'MA,
2019, 9 c.

2. CocrosiHrie (pyTEpOBKH €U MTOCIIE BBITYBKH €€ Ha peMOHT (cTeH, aya.033).

3 Cubararymnun C.K., BaranoB A.U., Kononnés A.Jl. Pactipenenenne matepuanos
10 OKPY>KHOCTH B KOJIOLITHMKOBOM IPOCTPAHCTBE JOMEHHOM neun. HCTpyKIus.
Marnutoropck: ®I'bOY BIIO “MI'TY nm. I'.'11. Hocosa”. 2019. — 15 c.

4. Baranos A.U., Cubararyumn C.K., Makaposa 1.B., Konomiés A.Jl.
Pacrnipenenenrie MaTepuanoB Ha KOJOUIHUKE JOMEHHOM MeYH MPH 3arpy3Ke ¢
HCIIOJIb30BAaHUEM KOJIONIHUKOBBIX IIUT. MHCTpyK1msa. Marauroropek: I'OY BIIO “MI'TY
nMm. I''1. HocoBa”, 2018. — 10 c.

5 Kponoros B.K., Baranos A.1., Kononnés A.Jl., Makaposa 1.B. U3yuenue
pacnpeziesieHus JaBJIeHUs IIUXThI B MOJIENsAX. MeTondyeckue yKa3aHus JIIsl BBITOJHEHUS
nabopatopubix pabot. Marautoropck: 'OY BITIO “MI'TY um. I'.'11. Hocora”, 2019. — 18 c.

r) [IlporpammHoe odecnieuenne u UHTEepHET-pecypcehl:


https://e.lanbook.com/book/397271
https://e.lanbook.com/book/53696

IIporpammHoe o0ecnieuenune

HaumenoBanue o
10 Ne norosopa Cpoxk neicTBUS TULIEH3UH
7Zip cB00OOIHO pacnpocTpansemoe [10 0eccpovHO
FAR Manager cB00OOIHO pacnpocTpansemoe [10 0eccpovHO
bpay3ep Yandex |cBoOoaHo pacnpoctpansiemoe 10 0eccpovHO
IE})r?f]gip Mozilla cB00OoaHO pactpocTpansemoe [10 6eccpouHo

HpO(l)eCCI/IOHaJIbeIe 0a3bl JaAaHHBIX U HH(])OpMalII/IOHHbIe CIIPpaBOYHbLIC CHCTEMbI

HasBanue xkypca

CchUIKa

DIeKTpoHHBIE pecypchl ondnoreku MI'TY um. ..

HocoBa

https://host.megaprolib.net/M
P0109/Web

Poccuiickas ['ocynapcTBennas 6ubnuoreka. Karaigoru

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

HanmonansHas nHGOpMaIMOHHO-aHATU THIECKAST

cucreMa — Poccuiicknii MHIEKC HAyYHOTO [IUTUPOBAHMS

(PHLI)

URL:
https://elibrary.ru/project_risc.

asp

DOnekTpoHHas 0a3a nepuoanyeckux uznanuii East View

Information Services, OOO «1BUC»

https://dlib.eastview.com/

9 MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJ'[BHO-TGXHI/I'-Ie()KOG obOecreyeHne JUCIHUIIIIMHBI BKIIIOYACT:



2026-2027_b22_03_02-ММб-26-1_64_plx_Эксплуатация%20доменных%20печей_Металлургия%20черных%20металлов.docx
2026-2027_b22_03_02-ММб-26-1_64_plx_Эксплуатация%20доменных%20печей_Металлургия%20черных%20металлов.docx
2026-2027_b22_03_02-ММб-26-1_64_plx_Эксплуатация%20доменных%20печей_Металлургия%20черных%20металлов.docx
2026-2027_b22_03_02-ММб-26-1_64_plx_Эксплуатация%20доменных%20печей_Металлургия%20черных%20металлов.docx
2026-2027_b22_03_02-ММб-26-1_64_plx_Эксплуатация%20доменных%20печей_Металлургия%20черных%20металлов.docx
2026-2027_b22_03_02-ММб-26-1_64_plx_Эксплуатация%20доменных%20печей_Металлургия%20черных%20металлов.docx
https://dlib.eastview.com/

- TEXHUYECKUMH CPEJICTBAMU O0YUYEHUS, CITY)KAITUMU IS PEJCTaBICHUS yIeOHOM
nH(popManuu OOJIBIION ayTUTOPUN: MYJTbTUMEIUHHBIMU CPEJICTBA XPAaHCHUS, TIEpe1auu U
MpeACTaBICHUS yueOHOM HHPOPMAIIIH;

- CTICIMATU3UPOBAHHON MEOEIbIO.

2. YueOHast ayTuTOpHS JJIs1 IPOBEACHUS TPAKTUYCCKUX 3aHITHI OCHAIIEHA!

TEXHUYECKUMH CPEACTBAMHU OO0YUYCHUS, CITYXKAIIMMU JJIS IPEACTABICHUS yUeOHOM -
TEXHUYECKUMH CPEJCTBAMU O0YUYEHUs, CITY)KAITUMU TSI PECTABICHUS yIeOHOM
nH(popManuu OOJIBIION ayTUTOPUH: MYJIbTUMEIUHHBIMU CPEIICTBA XPAHEHUS, TIEpe1auu U
MpeACTaBICHUS yueOHOM HHPOPMAIIIH;

- CTICMATU3UPOBAHHON MEOEIIBIO.

3. YueOHas ayauTopusi J1sl TPYIIIOBBIX U HHIUBUTyJIBHBIX KOHCYJIBTAIIHM,
TEKYIIEro KOHTPOJISI ¥ POMEXYTOYHOM aTTeCTallud OCHAIICHA!

- KOMIIBIOTEPHOM TeXHUKOM ¢ makeToM MS Office, ¢ moakIoueHnEeM K CeTH
«VHTEpHET» U C TOCTYIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEIBHYIO CPEILy
YHUBEPCUTETA;

- CIICIMATU3UPOBAHHON MEOEIbIO.

4. ITomereHue Il CaMOCTOSATEIIbHON PabOThI OCHAIIEHO:

- KOMIIBIOTEPHOH TeXHUKOM ¢ makeToM MS Office, ¢ moakIoueHneM K CeTH
«HTEpHET» U C JOCTYIIOM B 3JISKTPOHHYIO HH(POPMAIITMOHHO-00pa30BaTEIBHYIO CPEILy
YHUBEPCUTETA;

- CIICHIMATU3UPOBAHHON MEOEIBIO.

5. I[Tomernenue a1 XpaHeHU U TPODUIAKTHYESCKOTO 00CTYKUBaHUS y4eOHOTO
000pyI0BaHHUST OCHAIIICHO:

- CIICMAIU3UPOBAHHON MeOEIbIO: CTEIUTaXKaMHK JIJIsl XpaHCHHS Y4eOHOTo
o0opyI0BaHus;

-MHCTPYMEHTaMH JIJIs1 PEMOHTa y4eOHOTro 000pY/10BaHHS;

- mkadaMu 171 XpaHeHus] y4eOHO-MEeTOANYECKON TOKyMEHTAIlMH U MaTepuaoB



IMPUJIOXKXEHMUE 1
6 YueOHO-MeTOAUYeCKOe o0eceyeHrne cCaMOCTOSATEeIbHOI PadoThl 00y4aroIMXCs

Bonpockl ansi caMOnpOBEpKH TPEJACTABICHBl B BHJE IPAKTUKO-OPHEHTUPOBAHHBIX
3aJaHMi U1l BBIIOJIHEHHUS PACYETOB IO METOAAaM KOHTPOJIS TOMEHHOTO MpoIecca, JUIsl OLCHKH
YMEHHUSI HCIIOJIb30BaHMs MPOU3BOJICTBEHHBIX M TEXHOJOTHYECKUX IAHHBIX KOHTPOJISI pabOThI
JOMEHHOW 1meun. Takke BOMPOCHl Ui CAMOIPOBEPKU IPEJICTABICHBl TEOPETHUYECKUMHU
BOIPOCaMH, TPEOYIOIIHe Pa3BEPHYTOTO YCTHOTO OTBETA, TO3BOJISIFOIIUE MPOBEPHTH YPOBEHB
YCBOGHHSI 3HAHUH M OCBOSHHSI OOLINX M MPO(HECCHOHATBHBIX KOMIETEHIUH M0 JUCIUTUINHE.

Mo mucnummmae « MeToabl KOHTPOJIS JOMEHHOTO MTPOIIeccay MPeayCMOTPEHa ay TUTOPHAS 1
BHEAYUTOPHAS CAMOCTOSITENIbHAs paboTa 00yYaromuXcsl.
AyIuTOpHAs CaMOCTOSTENIbHAS pa0doTa CTYICHTOB IPEIOJIAraeT pelIeHue KOHTPOIbHBIX
3a[a4 Ha MPAKTHYECKUX 3aHATHIX.
[IpuMepHbIe BONPOCHI IJIsl YCTHOTO ONPOCa MO H3y4aeMbIM TeMaM
3agyBKa JOMEHHOM Me4n:
OnpenencHue 3ayBKH JOMECHHOH ITEYH.
Oranbl 33]1yBKH.
OyHKIMU 1 0COOCHHOCTH MPUEMKH 000y IOBaHHUS.
OyHKIIMY 1 0COOCHHOCTH CYIIIKA BO3AyXOHarpeBareiel u qoMeHHou neun. Heooxoaumas
MPOIOJDKUTEIBHOCTD CYIIKH.
5. ®OyHKIUU ¥ OCOOCHHOCTH TOATrOTOBKA TOPHA K 3arpy3Ke 3alyBOYHOM LIHXTHI.
YupapJjieHue X0/10M JIOMEHHOM MJIaBKH

AW~

1. TloHsaTue poBHOTO X0/a AOMEHHOM neun. [IpuurHbI HapyIIEHUS ero.

2. JlaT4MKH, MECTO PaCIHOJIOKEHHUSI UX JUIsl 3aMepa KOJIMYECTBA AYThsl M JABJICHUS TOPSYETO
IyThsl. XapakTep AuarpamMmm Mpu pOBHOM XOJI€ TIUH.

3.  KoHTposbs paboThl eun 1o BU3yadbHBIM HAOIIOCHHSIM.

4. Pacrnono)xeHHe 1aTYMKOB U MeCTa OTOOpa MMITyJibca JJIsl 3aMepa TeMIIepaTyphl U 1aBJICHUS
KOJIOITHUKOBOTO Ta3a. XapaKTepHble AMarpaMMbl IPU POBHOM XOJI€ M€Y U paccTpoiicTBax
ero.

KoHTponb ypoBHS U ouepTaHusl HOBEPXHOCTH 3aCHIIH.

[TprunHBI HUKHUX MOABUCAHUN MKXTHL. 1IyTH CHM>KEHUS NX BEPOSTHOCTEM.

7. TlepeuncnuTh BUABI PACCTPOUCTB XOJa JOMEHHOW IuiaBku. [1ogpoOHO O 3arpoMoKaeHUU
rOpHa: IPUYHMHBI, IPU3HAKHU, METOIbI IPEAYIPEKICHNS U yCTPAHEHUS.

8. IlepeuncauTh BUJIBI pAaCCTPOMCTB X0a JOMEHHOM T1aBkH. [1oapoOHO 0 BepXHUX
MIOJIBUCAHUSAX: IPUYHMHBI, IPU3HAKHU, METOIbI IPEAYIPEKICHNS U YCTPAHEHUS

9. IlepeuncnuTh BUABI HapyLIEHUs razopacrpeneieHuss B AoMeHHoW mneuun. [logpobHo o
nepupepuiHOM X0/1e: TPUYHMHBI, TPU3HAKU, METO/IbI TPEIYTIPEKACHNS U YCTPAaHEHUSI.

10. IlepeurcnuTh BUIBl HapyLIeHHs Ta3opacrpezeneHusi B JoMeHHOH mneuu. Ilompo6GHO o
KaHaJbHOM XOJI€: IPUYMHBI, IPU3HAKHU, METOJIbI IPEAYIIPEKICHHS U yCTPAHEHUS.

11. Mertoapl peryaupoBaHUsl JTOMEHHOH IiaBko “cBepxy”’. IlogpoOHO O pexume 3arpys3Ku:
Macca 1ojadu, CHCTEMa, YPOBEHb 3aCHIIIH.

12. Metoabl peryaupoBaHusi JOMEHHOM maaBku “cBepxy’’. [logpoOHO 0 peryaupoBaHuu pyaHOR
Harpy3KoH M peryJMpoBaHUM OKPYKHOTO pacupenenenus “BPLI”.

13. TlepeuncnuTh METOIBI PETYIUPOBAHUS X0/1a JOMEHHOU Teun “‘cBepxy’’. [logpoOHO 0 HOBBIX
crioco0ax peryJIMpoBaHus: IEPEMEHHBIH yPOBEHb 3aChIIHU, CTYIIEHYaTOEe OTKPhIBAHNE
00JIBIIOr0 KOHYCa, MPUMEHEHHUE MOABUKHBIX IIJIUT KOJOIIHUKA

14. TlepeurcauTh METO/BI PETYIMPOBAHUS JOMEHHOM T1aBkH “cHU3Y” . [logpoOHO 0
PEryJIUpOBaHUM PACXO/IOM JyThsl U COOTHOIIEHUEM PUPOJIHBIN ra3- TEXHOJIOTHYECKUI
KHUCIIOPO.

15. Hwxuue noaBucanus MUXThL. [[pUUnHBL, TyTH CHUKEHUS UX BEPOSTHOCTH.

16. Ananu3 paboThl JOMEHHOH MeYH Mo JuarpaMMe u3mMeHenus cogepkanust CO2 1o ce4eHuto
KOJIOLTHHKA.

oW



17.
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AHann3 paboThl JOMEHHON MeYH [0 AUarpaMMe U3MEHEHUs TEMIIepaTyphl raza 110 CEUEHUIO
KOJIOIITHHKA
OcraHoBKa ne4n
[Tpuniun paboThl TOMEHHOU TIeUn
Heo6x01uMocTh KpaTKOBPEMEHHBIX OCTAHOBOK JIOMEHHBIX I€U€i: IpUMEpBHI.
Heo0xo1uMocTh JIUTEIbHBIX OCTAHOBOK JOMEHHBIX I1€4YEH: IPUMEPBI.
Heo6x01uMoCTh BBIHYKAECHHBIX OCTAHOBOK JOMEHHBIX I1€4el: IPUMEPHI.
IIpumepHbIe KOHTPOJILHBIE PA00THI
KonTpoasnas padora Nel «3anyBKka 10MEHHBIX Neveii»
3anyBKa JOMEHHBIX nieueid. [locnenoBaTenbHOCTh onepanuii.
Onpeznenenue 3aayBOYHBIX IIUXT JOMEHHBIX neuei. Ocobennoctu. HeoOxoaumocTs
MCIIOJIb30BaHUsl CIEIUAIbHBIX 33 lyBOYHBIX ILIHXT.
3arpy3ka 3aJyBOUYHBIX IIUXT I10 BBICOTE JOMEHHOM MeYH.
CobctBenHo 3amyBka. OcoOeHHocTH — (TemmepaTypa © — pacxox  JyThs, HaJIW4He
JIOTMOJIHUTEIBHOIO TOIUIMBHON JOOABKH, BIAKHOCTh 1yThs).
IlonsTHE pa3yBOYHOIO NIEPUOAA.
I[TepBblii BBIMYCK XKUIKUX TPOAYKTOB IIaBKH. OCOOEHHOCTH.
[TpooIKUTENBHOCTD 33 JyBOYHOI'O IIEPUO/IA U BBIXO/I €YU HA IPOEKTHYIO MOLIHOCTb.
KonTposbnas padora Ne2 [IapameTpbl 1 IPMHIMIBI  KOHTPOJISI NPoLecca BIAYBKHU

JOMEHHBIX Mmevyen

1.

SNk Wb

OcTtaHoBKa Me4H U1 CMEHBI BO3IYITHON GypMmbl. [locnenoBaTeIbHOCTh ONepaIiHid.
Oco0eHHOCTH BBIIYBKH JJOMEHHOH Meuu nepes peMoHToM | paspsaa
Brimmyck K03710BOro 4yryHa U3 JIOMEHHOM IEYH.
PemonT nomennoi neuu Il pazpsina.
PemonT nomennoi neun III pazpsina.
PemonT nomennoi neuu I paspsna.

Koutpoabnas padora Ne3 «Ouenka padoTbl JOMEHHOMH Me4Yn»
OneHka TEIIOBOr0 COCTOSHUS JOMEHHOIO IpoLecca M0 XUMHUYECKOMY COCTaBY JKHMIKHX
MPOJYKTOB ILJIaBKH.
BusyanpHas OLIEHKa TEMJIOBOIO COCTOSHHS JOMEHHOIO IIpolecca MO BHEIIHEMY BHUAY
KUJKUX MIPOTYKTOB IJIaBKH.
ITo nannsiM KMII uzper moBblleHHE TeMIepaTrypbl KOJIOIIHUKOBOro rasza. O d4em 3TO
roBoput? /laTh pa3zBepHyTOE OOBSICHEHHE.
ITo nanabiM KUII et noHm>xeHne TeMieparypsl KOJOIIHUKOBOrO ra3a. O 4yem 310 roBoput?
Jlatb pazBepHyTOE OOBSICHEHHUE.
ITo nanubiv KUII naer nonmwxkenue conepxkanust CO2 KOJOUIHUKOBOTO ra3a 1o nepudepuu.
O gem 310 ToBOpUT? JlaTh pa3BepHyTOE OOBICHEHHE.
ITo nanuemv KUII nHaGmionaetcs 3aMeyieHHOE U HEpaBHOMEpHoe cpabartbsiBanue nogad. O
4yeM 3T0 roBopuT? JlaTh pa3BepHyTOE OOBSICHEHHE.
[To nmanaeim KUII wabGmromaercst manenue coxaepkanust COz TOJIBKO B OJHOM TOYKE
kojomHuka. O ueM 310 roBoput? [laTh pazBepHyTOE 0OBSICHEHHE.

KonTtpoabsnas padora Ned «Onenka padboTbl JOMEHHOMN ne4n»

[To BU3yanbHBIM HaOIIOAEHUAM Ha GYpMBbI CTAIH IPUXOAUTH TEMHBIE KyCKH Kokca. O ueM
3T0 roBopuT? JlaTh pazBepHyTOE OOBSICHEHHE.
[To ananu3y XMMHUYECKOTO COCTaBa YyryHa HaOI0JaeTCsl MOHMKEHNE COJepyKaHUs MapraHiia
B HeM. O yem 310 roBoput? JlaTth pa3BepHyTOE OOBSICHEHHUE.
[To aHanM3y XMMUYECKOIO COCTaBa YyryHa HaOJI01aeTCs TOHUKEHHUE COIEP KaHUS CEPhI B
HeM. O uem 310 roBoput? /lath pa3BepHyTOE OOBSICHEHHUE.
[To aHanM3y XMMUYECKOIO COCTaBa YyryHa HaOJI0JaeTCs IOHUKEHHUE CO/IEP KaHUS KPEMHUS
B HeM. O yem 310 roBoput? JlaTth pa3BepHyTOE OOBSICHEHHUE.
[To ananu3y XMMHUYECKOTO COCTaBa IJIaka HabJI01aeTCs MOHUKEHNE OCHOBHOCTH ero. O ueM
3T0 roBopuT? JlaTh pa3BepHyTOE OOBSICHEHHE.
[To ananM3y XUMHYECKOTO COCTaBa IITaKa Ha0JIt01aeTCsl MOBBIILIEHUE OCHOBHOCTH ero. O ueM
3T0 roBopuT? JlaTh pa3BepHyTOE OOBSICHEHHE.



KonTtpoasnas padora NeS «IIpakTuka BeieHUs JOMEHHOT0 MPOIECCA»
1. Onucarh NPUHIUI JEHCTBUS MPEICTABICHHOTO 000PYIOBAHMUS ISl KOHTPOIIS CX0/a CTON0a
HIMXTHI HA JOMEHHBIX Teyax:

2. Onwucarb NPUHLMIT KOHTPOJISI CX0/1a IIMXTOBBIX MaTEPHUAJIOB 110 IPEICTABIEHHOMN cxeme

3. Omwucatp MMpEACTAaBJICHHYIO ):[I/IaI‘paMMy, HpI/IHI_II/IH €C TMOCTPOCHUMA

WI/I/I///,/
““ll&w WI 7, /// ,
7z i

4. Tlon CACTABJICHHBIM AUarpamMmMam OIpCACIUTh TUIT paCCTpOﬁCTBa X0Jla JOMEHHOM I1e4un
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IMPUJIO’)KEHUE 2

7 OueHo4YHbIE CpeCTBA JJIA MPOBeIeHNsI IPOMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLIEHOYHbIE CPEACTBA ISl POBEACHUA MPOMEKYTOUHON aTTecTAlNM:

CTpyKTypHEIoneMeH [Tnanupyembiepe3yabTaTbio0yYeHN
T a OueHouHbleCpeACTBA
KOMIIETEHIINH

I1K- 4 - CriocoGeH BBIMOIHATD 33J]a4H [0 OLEHKE ChIPhSl U METAJULYPru4ecKoi MPOIYKIIMH, KOPPEKTUPOBATh U KOHTPOJIUPOBATH IPOU3BOJICTBEHHBII

IpoLecC

[1K- 4.1 OuieHuBaeT ChIpbE u IIpumepHbIe TeopeTHYECKHE BONPOCHI 1JIS IK3aMeHa:
MCTAJUTYPIUYCCKYIO IMpOAYKIHIO, — Tloka3arenm kadyecTBa HUCXOJHOI'O ChIPbA AJI BBIIJIABKU YyTI'yHAa B JOMCHHBIX
KOPPEKTUPYET H  KOHTPOJIHUPYET neyvax, npeaesbl U3MEHEHHS.
HpOHSBO[{CTBGHHBIfI nmpoucecc C - YCTpOﬁCTBO " PaCIOJIOKCHHUEC OCHOBHBIX JATYUKOB JJISI KOHTPOJIA 3a XO010M
000CHOBaHHEM MPUHSTHIX JIOMEHHOTO TpoIiecca.

TEXHOJIOTHYECKUX M TEXHUYECKHX
Mep

3aayBKa U pa3AyBOYHBIN Mepuoj pabOThl JOMEHHOM MEUH.
[IpuunHBIHAPYIIEHUSIPOBHOTOXO/A.

Ol11ieHKa TETIOBOTO COCTOSIHUS JOMEHHOM T€YH, BKIIFOUasi BU3YyAIbHYIO.
CniocoObl peryupoBaHusl X0/1a JOMEHHOU MeYH «CHUBY.

Cnoco0ObI peryaupoBaHus JOMEHHOU MEYU «CBEPXY».
CucremMaoxiax1IeHUsIJIOMEHHBIXTIEUEH.

KoHTposib ypoBHS ¥ 0OuepTaHHs TOBEPXHOCTH 3aCHITH.

[lepeuncnuTh BUABI PACCTPONCTB X014 JOMEHHOMU IJIaBKH.
[lepeurcnuTh BUABI HAPYIIEHUS Ta30pacipeieNieHrs B IOMEHHOM TMeuH.
BosnukHOBeHHe mepudepuitHOro Xofa: MPUYMHBI, TPU3HAKH,
MPEAYTIPEKIACHHUSI U YCTPAaHEHUSI.

Bo3HUKHOBEHME OCEBOT0O XO/a: MPUYUHBI, TPU3HAKH, METOAbI IPEAYIPEKICHUS
1 yCTpaHEHHS.

METOBI




CtpyKTypHBIH3IEMEH
T
KOMITETCHIIHT

[Tnanupyemblepe3yabTaTblO0ydYeHN
A

OI_[CHO‘IHBIeCpeI[CTBa

BO3HUKHOBEHHME  KaHaJIBbHOIO  XOJa:  IIPUYMHBI, IPU3HAKM,  METOJBI
PEAYIPEXKIACHNUSI U YCTPAaHCHUS.

BO3HUKHOBEHME ropsA4ero Xo1a: MpUIMHbL, IIPU3HAKYU, METObI IIPEAYIIPEKICHUS
U yCTPAaHEHHS.

BO3HUKHOBEHHME  XOJIOAHOTO  XOAA:  INPUYMHBL,  NPU3HAKH,  METOJBI
IPEAYIPEKACHNUS U YCTPAaHCHUS.

BO3HUKHOBEHME TYroro xoa: NIpu4MHbI, IPU3HAKH, METOJIbI IIPELYIIPEKICHUS U
YCTPAHCHHUS.

BO3HUKHOBEHHME BEpPXHETO IOABUCAHUSA: IIPUYMHBI, IPU3HAKHA, METO/BI
IPEAYNPEXKIACHNUSI U YCTPAaHCHUS.

BO3HUKHOBEHME HMIKHErO IIOJBUCAHUs: IIPUYUHBI, IPU3HAKH, METOJBI
NPEAYNPEXKIACHNUS U YCTPAaHCHUS.

3arpoMo’KJIeHUE TOpHA: NPUYMHBI, NPU3HAKU, METOAbl NPEIYNPEXKIACHUS U
YCTPAHECHHUS.

IIpopbIB ropHa: NpUYKMHBI, TPU3HAKH, METOJIbI IPEAYTIPEKICHUS U YCTPAHCHHUSL.
HacTtbui: npu4yuHbl, NpU3HAKHA, METOABI IPEAYIIPEKICHUS U YCTPAaHEHUS.
B3anMOCBs3b TETIOBOIO COCTOSIHUSL JOMEHHOTO MTPOIIECCA U KAYECTBA POAYKTOB
IIJIaBKHU.

IIpumepHbIe NpakTHUYECKHE 32JaHUS JIS1 IK3aMeHa:

Ilo mpencraBiIeHHOMY XHMUYECKOMY COCTaBY OIIEHUTh KaduecTBO JKPC 1o
TpeOOoBaHUAM JIoMeHIMKaM. O00CHOBATh OTBET.

Fe FeO |S P CaO | SiO; | ALOs | MgO | mnn | KpynHocTs,
MM

62 2,3 0,05 | 0,1 2,5 5,1 1,4 0,8 0 1-20

Fe FeO | S P CaO | SiO; | ALOs | MgO | mmn | KpymHocts,
MM




CtpyKTypHBIH3IEMEH

[Tnanupyemblepe3yabTaTblO0ydYeHN

T a OueHouHbleCpEACTBA
KOMIIETCHIIUU
56 10,2 0,05 |0,1 7,5 2,1 6,4 23 0 1-20
Fe FeO | S P CaO SiO, | ALOs | MgO | n.m.m KpymHocTs,
MM
62 |23 0,05 |0,2 1,22 2,51 | 0,08 0,11 0 10-20

[Tpoananu3upoBarh paboOTy TOMEHHOM MEYH 110 TUarpaMme U3MEHEHHsI COIePIKaHHSI
CO; 110 ceYeHnI0 KOIOIIHUKA.
OIICHUTB TEIJIOBOE COCTOSHUE JIOMEHHOTO IPOIecca MO0 XUMHUYECKOMY COCTaBY
KUAKUX HpOZIYKTOB IIJIABKH: 110 HpeI[CTaBJIeHHBIM XUMHUYCCKUM COCTaBaM ‘-IYFYHa
OTIPEICNIUTh, MPHU BBIIUIABKE KAKOTO YyryHa TEMIEpaTypHBIH YpOBEHb IMpolecca
Obu1 BhImIe. JlaTh pa3BepHYTOE OOBSICHEHHE.

Uyryn Fe,% S1,% Mn,% P.% S,%
1 94 0,60 0,55 0,07 0,018
2 94 0,50 0,44 0,07 0,020
3 95 0,3 0,33 0,05 0,030
Bu3yanpHO OIIEHUTH TEIJIOBOE COCTOSIHHE JOMEHHOTO IpoIlecca 10  BHEIIHEMY

BUAY KHUAKUX IIPOAYKTOB IUIABKH: IO HNPCACTABJICHHBIM 06pa3uaM qyryHa H

[UIaKa ONpPENEeNNUTh TEIJIOBOM YpOBEHb Ipoliecca,
BBITJIABIIEHBI ATH 00pa3Iibl.

ITo manueM KUII naer noHmxkeHue temreparypsl KOJOMIHUKOBOTO ra3a. O yem

3T0 roBopuT? JlaTh pa3BepHyTOE OOBSICHEHHE.

ITo manasiM KUII uaer monmwkenue coaepxanus CO2 KOJONTHUKOBOTO ra3a 1o
nepudepun. O yemdTOoroBoput? JlarbpazBepHyToe00BICHEHUE.

Opu KOTOPOM ObLIN

Omnmucath MNpEACTABICHHYIO IUarpaMmmy, NIpuHOUII €€ ITOCTPOCHHA
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OrneHoYHBIECPEACTBA
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[To nanueiv KUIT HaGnrogaercs 3aMe/UIEeHHOE U HEpaBHOMEPHOE cpadaThIBaHHE

nogad. O yem 310 roBoput? Jlath pa3BepHyTOE OOBICHEHHE.

- Ilo manueiM KUII Habmonaercs naaenue coaepxkanus CO2 TOIBKO B OJTHOM
TOoYKe KojomHuka. O ueMdToroBopuT? JlaTbpazBepHyTOCO0BICHEHHE.

- Ilo Bu3yanbHBIM HaOMIOAEHUSAM HA GYPMBI CTAIH IPUXOAUTH TEMHBIE KYCKU
kokca. O yeMdTOroBOpUT? JlaThpa3BepHyTOCOOBICHEHHE.

- Ilo aHanM3y XMMHUYECKOI0 COCTaBa UyryHa HaOIIOAaeTCs OHMKEHUE
coJiepkaHusl Mapratia B HeM. O yeM3ToroBoput? JlaTbpa3BepHyTO€00bSICHEHNE.

- Ilo aHanM3y XMMHUYECKOI0 COCTaBa UyryHa HaOIOAaeTCs OHMKEHUE
coziepkaHus cepbl B HeM. O yeM3ToroBoput? JlaTbpa3BepHyTOEO0bSICHEHHE.

- Ilo aHanM3y XMMHUYECKOI0 COCTaBa UyryHa HaOIOAAaeTCs OHMKEHUE
conepkanusi KpeMHus B HeM. O ueMdToroBoput? JlaTbpa3BepHyTOC00bSICHEHUE.

- OmnucaTb NPpUHLIMN JIEHCTBUS MPEJCTABICHHOTO 000py10BaHUS Il KOHTPOJIS

cXo0/1a cToyI0a MMXTHI Ha JIOMEHHBIX MeYax:

A AA

—  Ormucarsp IMPUHIMIT KOHTPOJIA CXO0/Ja HIMXTOBBIX MaTCPHUAIOB IO Hpe)ICTaBJ'IeHHOI\/’I




CtpyKTypHBIA3IEMEH
T
KOMITETCHIIHT

[Tnanupyempiepe3yIbTaThIO0yICHH
1

O1ieHOYHBIECPEICTBA

CXCMC

1o npencraBieHHBIM JUarpaMmmam OIPENEIUTh TUII PACCTPONCTBA X0Aa
JIOMEHHOH Ievr. YKa3arh BpeMsi HacTyIUIeHHsI paccTpoiicTBa. OO0CHOBAThH OTBET.

OH“CHCHI/ITL TCXHOJIOTUYCCKNUE PECIICHUA 1A iC‘ “aHeHI/I}I paCCTPOﬁCTBa.

O_l'[ CACIUTb TCXHOJIOTUICCKHUEC PCIICHUS U YCTP

[To mpencTaBneHHBIM TUarpaMMam OIPeIeNIUTh TUIT PAaCCTPONUCTBA X01a
JIOMEHHOM Ie4H. YKa3aTh BpeMs HaCTyIUIeHUs paccTpoiictBa. O60CHOBATh OTBET.
aHEeHHUs paccTpoicTBa

E ! :

ITo mpencraBieHHBIM JUarpaMMmam ONPEAEIUTh TUI PacCTPOMCTBa X0oa
JIOMEHHOM Meun. YKa3aTh BpeMsi HaCTyIJIeHUs paccTpoiicTBa. OOOCHOBAThH OTBET.
Ornpenenutb TEXHOJIOTHYECKUE PEILICHUs] 1151 YCTPAHEHHs pacCTpOMCTBa




CtpyKTypHBIH3IEMEH
T
KOMITETCHIIHT

[Tnanupyempiepe3yIbTaThIO0yICHH
1

OHCHO‘IHBIeCp cACTBa

Ilo mpencraBiIeHHBIM AMarpaMMaM OIIPEAEIIUTh TUII pACCTPOMCTBA XOAa
JIOMEHHOH Ie4H. YKa3aTh BpeMsl HacTyIIeHHs! paccTpoiicTBa. OG0CHOBATh OTBET.
OHpGIleJII/ITI) TEXHOJIOTHYECKHUE PELICHNUS VISl YCTPAHEHUS paccTpoiicTBa
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ITo npeacraBneHHBIM AUarpaMmam OIPENEIUTh TUII PACCTPONCTBA XOAA
JIOMEHHOH Ie4H. YKa3aTh BpeMsl HacTyIUIeHHs paccTpoiicTBa. OOOCHOBATh OTBET.
OHpeI[eJ'H/ITL TEXHOJIOTMYECKHUE PELLIEHUS AJIs yCTPaHEHMsI pacCTpoiicTBa
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ITo npencraBieHHON CXeMe ONPEACIIUTh TUIl BO3MOKHOM aBapuu U METOJIbI
0e30macHON TUKBHIAIUH €€ TTOCICICTBUAMN




CtpyKTypHBIA3IEMEH
T
KOMITETCHIIHT

[Tnanupyempiepe3yIbTaThIO0yICHH
1

O1ieHOYHBIECPEICTBA

g d ,

[To npencraBieHHON CXeMe ONPEAEIIUTD TUIl BO3MOKHOI'O HapyILIEHUS
JIOMEHHOT'0 IIPOIIECCa, METO/Ibl JUKBUIALUH €T0 MOCIEACTBUN U MEPHI
0€30MacHOCTH MPH JIMKBUIALUYU TOCTIEICTBUN aBapUU

i

)

ITo nmpencraBineHHON quarpaMmMe ONMPENEIUTh TUI BO3MOYKHOW aBapuy U METOJIbI
0e30MacHOM JIMKBUOALINY €€ ITOCIIEACTBHAI

ITo mpencraBiieHHON AMArpaMMe ONPEAECTUTh TUIT BO3MOXXHOW aBapyu U METOIbI
0e30MacHOM JIMKBUAALINY €€ ITOCIIEACTBAMN

IIo HpeﬂCTaBHeHHOﬁ AuarpaMme OonpeaACIuTb THUIL BO3MOKHOMU aBapuu U MCTOIbI




CtpyKTypHBIA3IEMEH
T
KOMITETCHIIHT

[Tnanupyempiepe3yIbTaThIO0yICHH
1

O1ieHOYHBIECPEICTBA

Oe3omacHoi JMKBUAALMHU €€ IIOCICACTBUI




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH

OlleHUBAHMS:

[TpomexyTouHas arTecTanus Mo AUCUUIUTMHE «MeToIbl KOHTPOJIsl TOMEHHOT'O MPOIIecca
BKJIIOUAET TEOPETUYECKUE BOIPOCHI, MTO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00y4aIOIIUMUCS
3HAHUW, W TPAKTUYECKHE 3aJaHUs, BBIABISIOIIUE CTENEHb CPOPMUPOBAHHOCTH YMEHUH U
BJIQJICHUM, IPOBOAUTCS B (hOpMe IK3aMEHa.

OK3aMeH 10 [JaHHOW JUCHUIUIMHE MpPOBOAMTCA JUOO B yCTHOM ¢opMe 10
JK3aMEHAllMOHHBIM  Owietam, u00 B (GopMe  SK3aMEHAIMOHHOTO  TECTUPOBAHUAL.
DK3aMEHAIlMOHHBII OWJIeT BKJIIOYAET JBa TEOPETUUYECKHMX BOMPOCA M OJHO MPaKTHUYECKOe
3aJaHue. ODK3aMEHAI[MOHHBIN TECT BKJIIOYAET TEOPETUYECKUE M MPAKTUUYECKHE BOIPOCHL.
Bompocel Ha 5K3aMeH U 9K3aMEHAIIMOHHBIM TECT OXBAaThIBAIOT BeChb O00BEM H3ydaeMoun
JUCLUILIMHBI B cOOTBeTCTBUM ¢ PIIJI.

[Tpu cpaue sx3aMeHa 00yYaromUiics JOHKEH MPOAEMOHCTPUPOBATh HABBIKU M YMEHHS IO
BOIIPOCaM aHalu3a paboThl TOMEHHOW MEYH B MEPUOJBI C POBHBIM XOJIOM U €r0 HapyIICHHEM.
OOyyaromuiicst JOKEH MOKa3aTh YMEHHUE OIPEIesITh BUJ HApYLICHHUs X0Ja JOMEHHOU IIaBKU
0 MPEACTAaBICHHBIM JHarpaMmam.

IHoka3aTesin U KpUTEPUH OLIECHMBAHUSA IK3aMEHA B YCTHOM (popme:

— Ha OUEHKY «OTIMYHO» (5 OayioB) — OOyyaromuiicss JEMOHCTPUPYET BBICOKHUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMAaTHUecKoe U TIyOOKoe 3HaHue
y4eOHOro MaTepuana, CBOOOJHO BBHIMOJMHSET MPAKTUYECKUE 3a/aHus, CBOOOIHO ONEPUPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYalIUSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaromuiics JEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYTHEHHS IIPH aHATUTHYECKUX ONEpalUsX, IEPEeHOCe
3HAHUM U YMEHUI Ha HOBbIE, HECTAaHAAPTHBIE CUTYAIINH.

— Ha OIEHKY «yJOBJIETBOPUTENHHOY» (3 6amia) — oOydaromuiics JEMOHCTPUPYET MOPOTOBBIA
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIINI: B X0/l KOHTPOJIbHBIX MEPONPUITUN JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTIEIbHBIX 3HAHWUN, YMEHM, HABBIKOB, OOydYarolIuiics
WCIIBITHIBAET 3HAUYUTEINIbHBIE 3aTPYJHEHUS IPU ONEPUPOBAHUM 3HAHMSIMU M YMEHUSMU MPHU UX
MEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OIICHKY «HEYJIOBJIETBOPUTENHHOY (2 Oanna) — o0yyaroniuiicss He JeMOHCTPUPYET 3HAHUS
TEOPETUYECKOr0 MarepHuana, MAOMyCKaeT CYIIECTBEHHbIE OIIMOKHA, HE MOXKET I[0Ka3aTh
MHTEJUICKTyaJIbHbIE HABBIKU PEIIEHUS! TPOCTHIX 3a/1a4.

Iloka3aTesin U KpUTEPUH OLIECHMBAHUSA IK3aMeHA B BH/IE TeCTa:

— Ha OIICHKY «OTJIMYHO» (5 0a/ioB) — 00ydYaromuiics AeMOHCTPUPYET BBICOKUN ypOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETCHIIM, BCECTOPOHHEE, CHUCTEMATHYECKOe M TIIyOOKOe 3HaHUWe
y4eOHOro Marepuana, CBOOOJHO BBIMIONHIET MPAKTHYECKHUE 3aJlaHUs, CBOOOJIHO OIEpUPYET
3HAHUSMHU, YMEHUSIMH, TPUMEHSET UX B CUTYaIHsIX TTOBBIIIEHHON CIIO)HOCTH, YTO COOTBETCTBYET
pe3yabTaTy TectupoBanus 75% u 6oree;

- Ha OIIEHKY «Xopomo» (4 Oamna) — o0ydarmuiicss TEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBbIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYUTENbHbIC OIMOKH, HETOYHOCTH, 3aTPYTHEHHS IIPH aHATUTHYECKUX OTNIEPaIIUsX, IEPEHOCE
3HAaHUW U YMEHHMM Ha HOBbIE, HECTAHJAPTHBIE CHUTYallMH, YTO COOTBETCTBYET pE3YJbTaTy
tectupoBanus 60-74 %;



- Ha OIIEHKY «YJOBJICTBOPUTEILHOY (3 6aiia) — 00ydaromuics AeMOHCTPUPYET TOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHIIMI: B X0/Ie¢ KOHTPOJIbHBIX MEPONPUITUN JOIMYCKAIOTCS
OIIMOKHU, MPOSABISAETCS OTCYTCTBUE OTIEIbHBIX 3HAHUN, yYMEHMH, HAaBBIKOB, OOydYarouIuiics
UCHBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS MPH ONEPUPOBAHUU 3HAHUSMHU U YMEHUSIMU IPU UX
MIEPEHOCE HAa HOBBIE CUTYAIIMH, YTO COOTBETCTBYET pe3yJbTary TecTupoBanus 50- 59 %;

- Ha OILIGHKY «HEYJOBJIETBOPUTEIbHO» (2 Oamna) — oOywaromuiicss He JEeMOHCTPUPYET
3HAHUSI TEOPETHUECKOro MaTepHala, JOMyCKaeT CYHIECTBEHHBIE OIIMOKH, HE MOXKET IOKa3aTb
WHTEJUICKTYyaJIbHbIE HABBIKM PELIEHUSI MPOCTBIX 3a7ad, YTO COOTBETCTBYET pE3yJbTATy
tectupoBanus meHee 50 %.



