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JIuceT akTyajau3anuu padoyeii mporpaMmmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanusaruu B 2026 - 2027
y4eOHOM roly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHUYECKUX TEXHOJIOTHIA

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa s peansaruu B 2027 - 2028
y4eOHOM roly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHUYECKUX 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

[IpoTrokom ot 20 . Ne

3aB. xadenpoit A.C.Yapqemco

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

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C.fapqemco




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[enstMu OCBOCHHSI TUCIUTUIMHBI  « DKCIUTyaTalusl JOMEHHBIX TIeUei» SIBISIFOTCS:
(hopMupOBaHHE y O0YUAIOIINXCS OBJIAJICHHUE MPEACTABICHUSIMU, 3HAHUSIME, YMCHHUSIMH H
HABBIKAMHU B COOTBETCTBHUH C BUJIOM MPO(PECCHOHAIBHOMN IEATEIbHOCTH: OCYIIIECTBICHHIE
MIPOSKTUPOBAHMSI M SKCIUTyaTaIluu JJOMEHHOTO 000pY0BaHHs, OCYIIECTBICHUE KOHTPOJIS
TEXHOJIOTMYECKOT0 IPOIECcca BBITUIABKY YyTYHA B IOMEHHBIX I€UaX; BHITOTHEHUE
MEPOIPUATHIA 110 00ECTICUSHUIO KaUeCTBa YyTyHa B COOTBETCTBUHU C TPEOOBAHHEM
notpedurens; opranu3arys 3GPeKTUBHON pabOTHl JOMEHHBIX TIeUeii; TPOBEICHIE aHATH3a
3¢ (HEKTHBHOCTHU U PE3yIbTATUBHOCTH PAOOTHI JOMEHHBIX TICUCH.

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

JuctumimHaa DKCITyartauys JOMEHHBIX TIeueil BXOJUT B 4acTh Y4eOHOTO TIaHa
(hopMUpyeMyI0 yYaCTHHKAMHU 00pa30BaTEeIbHBIX OTHOIICHUH 00pa30BaTeIbHOM MIPOTPAMMEL.

JIist u3y4eHus TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJICHIS),
c(OPMHPOBAHHBIC B PE3YJIbTATEC U3YUYCHUS TUCIHUILIHH/ IPAKTUK:

[TpoekTrpOBaHUE TOMEHHBIX TI€UYCH U BCIIOMOTATEILHOTO 000PYI0BaHUS

OCHOBBI METAILTYPTHYECKOTO TIPOU3BOICTBA

3uanus (yMEHUs, BIAJICHNUs), TOTYYCHHbIE MPU U3yUYEeHUU JAHHOMN JUCIUTUIUHBI
OyayT HeOOXOAMMBI JUIS U3YYCHUS TUCIIMILTHH/TIPAKTUK

YueOHas - HayyHO-UCCIIeI0BaTeIbCKas paboTa (MoTy4YeHHe IIEPBUYHBIX HABBIKOB
HAYYHO-HCCIICIOBATEIbCKON pabOThI)

MeTo/1bl ONTUMH3AIUN B METAJUTYPTUU

[ToaroToBka K mporeIype 3aiuThl ¥ 3alUTa BBITYCKHOW KBaTH()PUKAIMOHHOM
paboThl

3 Komnerenuuu odyyaromerocsi, popmupyemMmbie B pe3y/bTaTe 0CBOECHHS

AUCUMIUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThl 00y4eHHs

B pe3ynbrare 0cBO€HUS TUCHUITIIMHBI (MOyJIs) «OKCIUTyaTalus JOMEHHBIX Meyei»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOUMMHA KOMITETEHIIUSIMU:

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

[1K-2 Cnioco6eH BBINOMHATE 337jaui M0 MPOEKTUPOBAHUIO OCHOBHOTO U BCIIOMOT'aTE€JIbHOTO
000pyTIOBaHUS

[1K-2.1 Pemaer 3a1aumn 1o NpOEKTUPOBAHUIO OCHOBHOT'O M BCIIOMOTAaTEIbHOTO
000pyT0OBaHUS

[TIK-4 CriocoGeH BBITIONHATE 33J]a41 0 OI[EHKE ChIPhS M METAJUTYPrUYecKOi MPOyKITHH,
KOPPEKTUPOBATh Y KOHTPOJIUPOBATH NPOU3BOICTBEHHBIN MPOIIECC

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




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

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

qHuCIIC:

— KOHTaKTHas paboTa — 76,1 akaj. 4acoB:

— ayauToOpHas — 72 aKaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— caMoCTosATelIbHas paboTa — 68,2 akaj. 4acos;
— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;
— MOJTrOTOBKA K K3aMeHy — 35,7 akaj. Jac

®dopma aTrTecTalui - IK3aMeH

AynutopHast ] o
o KOHTaKTHas paboTa E 5 ®dopma TeKyIero
=
5 B aKaJl. yacax 3] Bug KOHTPOJISI
Paszen/ Tema 3 (B axan ) == . P Kon
g 3 © | caMOCTOATENbHOM | ycmeBaeMOCTH U
JUCLUATUINHBI 5 £ o . | xommerenyu
@) g £ padoTHI IIPOMEKYTOUHON
Tex mal. | mpakT. Z'S aTTeCTaluu
3aH. 3aH. O =
1. 3amyBKa JOMEHHOU TIedn
Uzyuenue
Y y TK-2.1, TTK-
1.1 Ipuemka 060pynOBaHUS 2 5 TEOPETUYECKOTO YcTHBIi orpoc 41
MaTepHaia '
1.2 Cymka Nzydenne MK-2.1. TIK
BO3/1yXOHarpeBaTesieu u 2 5 TEOPETUUECKOTO VYcrHbli onpoc 4 ]j
JIOMEHHOM reun MaTepHaia '
1.3 IMoxroroBka ropHa u Nzydenne MK-2.1. TIK
YyT'YHHOH JIETKU K IEPBOMY 5 2 5 TEOPETUUECKOTO VYcrHbli onpoc 4 ]j
BBIITyCKY YyTyHa MaTepHaia '
1.4 CoctaB HIMXTHI B Nzydenue Brinonnenne MK-2.1. TIK
3alyBOYHON U pa3yBOYHOU 2 5 TEOPETUYECKOTO KOHTPOJIbHOM 4 1’
NEPUOBI MaTepHaia paboTsr Nel '
1.5 IpomomKHUTENEHOCTD
a3/yBOYHOI0 IIEPHOA. IToaroroBka
pasiy P ’ [IpencraBnenue
BO3MO>KHBIC HEIIOJIAAKH B JIOKJIAJIOB II0 TEME . TIK-2.1, TIK-
1 2 " Mpe3eHTanui mo
pabore rneun u 3anyBKa 4.1
. " TeMe JI0KJIaza
obopynoBanus. [Ipasuna JIOMEHHOI1 1eun
6e3omacHoOl paboTHI
Wroro no pazneny 9 22
2. Beimmyck u mepepaboTka
IIPOIYKTOB TIABKH
Brimonnenune
pacuera "Pacuer
rpaduxa Otuer no
2.1 I'pa¢uk BBIITyCKOB pag IK-2.1, TIK-
1 4 BBIITYCKOB JUJIsI BBIIIOJJHEHHOMY
YyTyHa U II1aKa o . 4.1
5 JIOMEHHBIH nedeit pacuety
pa3nu4YHOTO
obobema"
Iouck N IK-2.1, TIK-
2.2 TIoAroTOBKA K BBIILYCKY 1 2 N VYerHslil onpoc ’
JIOTIOTHUTEIILHOM 4.1




“HGOPMALIUH T10
3aJIaHHOU TeMe

2.3 BrImyck ®KUIKHX

MPOJIYKTOB ITABKU M3 Toncx
poay . JIOTIOJTHUTEIIbLHOM o I1K-2.1, TIK-
JIOMEHHO ey U 1 1,2 YcTHBII orpoc
. “HGOPMALIUH T10 41
paszeneHue ux Ha JUTEHHOM .
3aJJaHHOW TeMe
JIBOpE
2.4 Henonaaxu npu N3ydenne K-2.1. TIK
BBIITYCKE UyT'yHa M LIUIAKa. 1 1 TEOPETUYECKOTO VYeTHBIM onpoc 4 i
Meps! Ge3011aCHOCTH MaTepHaia '
N3ydenne Brinonnenne
2.5 TlepepaboTKa MPOIYKTOB o IK-2.1, TIK-
1 1 TEOPETUUECKOTO KOHTPOJIbHOM
TTaBKH 4.1
MaTtepuaa pabotsr Ne2
HWroro no pazneny 5 9,2
3. DKcrutyatanus JOMEeHHOU
MIEYU U BCIIOMOTaTEIbHBIX
arperaTtoB
Nzydenne
TEOPETHIECKOTO
Marepuana.
Brinonnenue Oryer no
MPaKTUYECKON IK-2.1, TIK-
3.1 Cucrema HIMXTOMOAaYH 3 8 6 BBITIOJIHEHHOMY
paboThI 10 4.1
pacuery
pacuery u
IIPOEKTUPOBAHUIO
CHCTEMBI
[IMXTOIOAYH
[IpopaboTka
3.2 Cxema moa4u 1y Ths B pop . I1K-2.1, TIK-
2 4.7 JIEKIIMOHHOTO VYceTHBIH omipoc
JIOMEHHYIO TIeYb 4.1
Marepuaia
[NoaroroBka
3.3 YcrpoiicTBo noknanos o teme | IlpeacrasieHue K-2.1. TIK
BO3/lyXOHarpeBareie u 2 2 "Tunsl HpPE3EHTalUH 110 4 i
TIPUHIHUI PaOOTHI BO3IyXOHarpeBaT TeMe TOKJIaza '
eneit"
Nzyuenue
TEOPETUYECKOTO
Marepuana Brimonaenne
Brinonxenue KOHTPOJIbHOM
3.4 Cxema oynCTKU 3 8 5 MPAKTHYECKOMN pabotbr Ne3 [K-2.1, TIK-
KOJIOITHUKOBOTI'O Ta3a paboThI 1Mo Otuer no 4.1
MPOEKTHPOBAHHIO BBIITOJTHCHHOMY
U pacueTa pacuety
CUCTEMBI
ra3004YUCTKU
ITounck
3.5 CucreMa oxJaKaeHus JIOMOJHUTEILHOMN . I1K-2.1, TIK-
o 1 2 VYeTHbIi onpoc
JIOMEHHOM ITe4n nH(OPMAIIUH TI0 4.1
3aJJaHHON TemMe
HWroro no pazaeny 11 16 19,7
4. YrpaBieHue X0/10M TOMEHHOI
TUIABKH
4.1 Kontpoins u IToaroroBka n 3amuTa MK-2.1. TIK
peryiupoBaHue 2 6 5 odopmiieHue MIPAKTUYECKOM 4 1’
TEXHOJIOTHYECKUX Pe3yJIbTaToB paboTHI '




MPAKTHIECKOHN

padoThI
Brimonnenue
. Otuer 1o
CaMOCTOSTENILHOM .
W BBITIOJTHEHHON
napaMeTpoB paboTs! "OeHka N
CaMOCTOSTETbHOM
€X0/1a IUXTOBBIX
pabote
MaTepHajoB 10
MIOKa3aHUAM
KuIIr"
Brimonnenue
MPAKTHIECKUX
4.2 Crioco0bl BO3ieHCTBHS pabor. . MK-2.1, IIK-
2 8 5 YcTHBII orpoc
Ha X0/ IIeUH Nsyuenue 41
TEOPETUYECKOTO
Marepuaia
4.3 PacctpoiicTBa X012 Nzydenne Brmonmaenue MK-2.1. TIK
JIOMEHHO#1 TTaBKH U 2 6 5 TEOPETUIECKOTO KOHTPOJIBHBIX 4 l’
CHOCOOBI  MX YCTpaHCHHS MaTepuaia pabot Ne4,5 '
HWroro no pazaeny 6 20 15
5. OcTaHOBKa H ITyCK TTE€YH.
ABapun
5.1 OcTtaHoBKa ne4u: ITouck
KpPaTKOBPEMEHHAs OTIOJIHUTEIbHOM N [K-2.1, TIK-
P P ’ 1 0,5 A YcTHBIi orpoc ’
JUIATENbHAS U UHPOPMALIUH TT0 4.1
BBIHYKJCHHAs 3aJaHHOH TeMe
Tozroroska IIpencraBnenue
5.2 Ilyck neun nocrne JIOKJIaJIOB 110 TEME P . [IK-2.1, T1K-
1 0,5 " TIpe3eHTanui 1o
OCTaHOBKHU OcTaHOBKa 4.1
o " TeMe JIOKIIaaa
JIOMEHHOH re4n
ITouck
5.3 OCHOBHBIE BUIBI 1 05 JIOTOIHUATEILHOMN [IpencraBnenus I1K-2.1, T1IK-
aBapwii ' UHPOPMALIUH T10 Mpe3eHTAINN 41
TeMe 3aHATHS
Tomci Brinmonnenue
JIOTIOJIHUTEIHLHOM . IK-2.1, TIK-
5.4 BeimyBKa ¥ pEMOHT TI€9H 1 0,5 KOHTPOJIBHOH
UH(OPMAIHH T10 4.1
o paboter Ne6
3aJlaHHOM TeMe
[IpopaboTka
5.5 PexoHcTpyKuus pop . [K-2.1, TIK-
N 1 0,3 JIEKIIHOHHOT'O YcTHBIH otipoc
JIOMEHHBIX Te4en 41
Marepuana
HWroro no pazneny 5 2,3
HWroro 3a cemectp 36 36 68,2 JK3aMeH
Uroro no aucuuruinee 36 36 68,2 9K3aMeH




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

s peanuzanuu nperyCMOTPEHHBIX BUJIOB Y4eOHOM pabOThI B KaueCcTBe
00pa30BaTeNbHBIX TEXHOJIIOTUN B MIPENOAaBaHUH TUCIUILUIUHBI « 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 METaJUTypru4ecKoro mpou3BocTBa : yueOHuk / B.A. buree, K.H.BnoBuH,
B.M. Konokonbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcT : 3NIeKTPOHHBIN // DNEeKTpOHHO- OubIroTeuHas cuctema «Jlanpy :
[caiiT]. — URL.: https://e.lanbook.com/book/90165

2. pyxxkoB, B. I'. OCHOBBI IPOEKTHPOBAHUS JOMEHHBIX Teueil : yueOHoe nmocodue [ams
By3oB] / B. TI. J[pyxkos, N. E. IlpoxopoB, M. B. MaxkapoBa ; MarHuroropckuit
rocyJapcTBeHHbIN TexHudeckuil yausepcurer um. I'. M. Hocosa. - Marauroropck : MI'TYuwm.
I WM. Hocoma, 2022. - 1 CD-ROM. - 3arm. ¢ THTYlL. DJKpaHa. -
URL :https://host.megaprolib.net/MP0109/Download/MObject/20292

0) /lomoJiHUTEIbHAS JINTEPATYypa:

1. ‘Kunkodazusle u TBEpAOGA3HbBIE MPOLIECCH OTYYEHHUS YEPHBIX U LIBETHBIX
MeTasuioB : yueOHoe mocodue [ By3oB]| / A. C. Xapuenko, C. K. Cubararymiun, 1. B.
Makaposa [u ap.] ; MarHUTOropckuii rocy1apCTBEHHBIA 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 redei : yueoHoe nocobue / JI. U. Kamnys, A.
B. Masneirus, O. I1. Onopun, A. B. TlapxaueB. — ExatepunOypr : Yp®V, 2016. — 219 c.
— ISBN 978-5-321-02486-7. — Texker : ANEKTPOHHBIN // Jlanb
aekTpoHHO-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/Download/MObject/380

4. TlIpoextupoBaHue 000pYyIOBaHUS IIEXOB arIOMEPAIIMOHHOTO U JJOMEHHOTO TIPOU3BO/ICTBA :
yueOHoe mocobue / M. B. Anapocenko, O. A. dunarosa, B. 1. Kagomnukos, E. B.
Kynukosa ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 1 anektpon. ont. auck (CD-ROM). -
3arm. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20808



https://e.lanbook.com/book/90165
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) MeToauvecKue yKazaHus:

1. KonTponb xo/11a, OpraHu3anus U peryJIupoBaHre TOMEHHON TIaBKU.
MeToaudeckue yka3aHus K MPAaKTUYSCKUM 3aHATHUSIM 110 Kypcy « DKCIUTyaTaIus TOMEHHBIX
neueii» / JIpyxkoB B.I'., BaranoB A.W., Cubaratyiun C.K. — Marautoropck: MI'MA,
2009, 9 c.

2. CocrosiHre (yTEpOBKH II€UH ITOCJIC BBIIYBKH €€ Ha peMOHT (cTeH, aya.033).

3. Cubararymmun C.K., Baranos A.I., [Ipoxopos U.E., Maiioposa T.B. Pacuér

TeXHUYECKHUX ITOKa3aTesield ToMeHHOM 1aBku. Marautoropek: MI'TY, 2011. — 74 c.

4. Cubararymumn C.K., Xapuenko A.C. AHaIU3 NpUYUH U3MEHEHUS YICILHOTO
pacxo/a KoKca U IPOU3BOJUTEIILHOCTH JJOMEHHOM IeYH 0 TPOU3BOICTBEHHBIM JaHHBIM.
Marnutoropck: ®I'bOY BIIO “MI'TY um. I''1. Hocosa”. 2011. —18c.

5. Cubararyyumun C.K. Onpenenenue yieapHOro pacxoia Kokca u
MIPOU3BOIUTEIILHOCTH JOMCHHOM TeUH TPU U3MEHEHUH YCIOBHI paboThl. MarHUTOTOPCK:
I'OVY BIIO “MI'TY um. I''1. Hocosa”, 2009. — 13 c.

6. Cubararyymua C.K., Baranos A.1., Konomnés A.J]. Pacnipenenenue marepuaion
10 OKPY>KHOCTH B KOJIOITHUKOBOM IIPOCTPAHCTBE JOMEHHOU 1meun. HCTpyKITus.
Marnutoropck: ®I'bOY BIIO “MI'TY um. I'.'1. Hocosa”. 2011. — 15 c.

7. BaranoB A.W., Cubaratymun C.K., Makaposa W.B., Konomiés A. /1.
Pacripenenenre MaTepraioB Ha KOJONTHUKE JOMEHHOM MTEYH IPH 3arpy3Ke ¢
WCIIO0JIb30BaHUEM KOJIOIMIHUKOBBIX IUT. MHCTpyKImsa. Marautoropck: I'OY BIIO “MI'TY
nMm. I''1. Hocosa™, 2008. — 10 c.

8. Kponoros B.K., Baranos A.U., Konomnés A./l., Makaposa 1.B. U3yuenue
pacmpeelieHus JaBJICHUS IUXTHI B MOACISAX. MeTOIMYeCKUe YKa3aHus JIJIsl BBITTOJHEHUS
nabopaTopHbIXx padot. Maruuroropck: 'OY BITIO “MI'TY um. I'.'1. Hocosa”, 2005. — 18 c.

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchI:

IIporpammHuoe o0ecnieyenune

HaunmenoBanue .
o Ne norosopa Cpox nercTBUsI TUIIEH3UN
Qﬂrg’fgsg'gﬁjow Ne 135 ot 17.09.2007 GeccpouHo
7Zip cB000HO pactpoctpansemoe [10 06eccpouHo
FAR Manager cB00OTHO pacnpocTpansemoe [10 06ecCpovHO
bpayzep Yandex |cBoOoanHo pacnpoctpansiemoe [10 0eCcCpovHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(POPMALMOHHBIE CIPABOYHbIC CHCTEMbI

HasBanmne kypca Cchlka

DJeKTpoHHas 0a3a mepuoIuvecKux u3nanuii East View

Information Services, OO0 «MUBUC» https://dlib.eastview.com/

HanmonansHas HHGOpMaMOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuekc HayuyHoro nutupoBanus | https://elibrary.ru/project risc.
(PUHL) asp

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

Poccuiickas I'ocynapcrBennas 6ubnuoreka. Karamoru

DneKkTpoHHbIe pecypchl ondmmoreku MI'TY um. .. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTtepuajibHO-TeXHUYECKOE o0ecnevyeHue TUCUUIIMHBI (MOTYJI51)

MaTepI/IaJIBHO-TeXHI/I‘IGCKOG obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:


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-ММб-25-11_64%20(СПО)_plx_Эксплуатация%20доменных%20печей_Технология%20производства%20и%20обработки%20черных%20металлов%20и%20сплавов.docx
2025-2026_b22_03_02-ММб-25-11_64%20(СПО)_plx_Эксплуатация%20доменных%20печей_Технология%20производства%20и%20обработки%20черных%20металлов%20и%20сплавов.docx
2025-2026_b22_03_02-ММб-25-11_64%20(СПО)_plx_Эксплуатация%20доменных%20печей_Технология%20производства%20и%20обработки%20черных%20металлов%20и%20сплавов.docx
2025-2026_b22_03_02-ММб-25-11_64%20(СПО)_plx_Эксплуатация%20доменных%20печей_Технология%20производства%20и%20обработки%20черных%20металлов%20и%20сплавов.docx

1. YueOHas aymuTopus AJis IPOBEACHUS 3aHITHI JIGKITMOHHOTO THUIIA OCHAIICHA!

- TEXHUYECKUMH CPEJICTBAMU O0YUYEHUS, CIY>KAITUMHU TSl TIPEICTABIICHUS YIeOHOH
nH(popManuu OOJIBIION ayTUTOPUH: MYJIbTUMEIUHHBIMU CPEJICTBA XPAaHEHUS, TIEpeIauu U
MpeACTaBICHUS yueOHOM HHPOpMAITIH;

2. YueOHast ayTuTOpHS JJIs1 IPOBEACHUS TPAKTUYCCKUX 3aHITHI OCHAIIEHA!

TEXHUYECKUMH CPEJCTBAMU O0YUYEHUS, CITY)KAITUMU IS PEJICTABICHUS yIeOHOM -
TEXHUYECKUMH CPEJCTBAMU O0YUYEHUs, CITY)KAITUMU TSI PECTABICHUS yIeOHOM
nH(popManuu OOJIBIION ayTUTOPUH: MYJIbTUMEIUHHBIMU CPEIICTBA XPAHEHUS, TIEpe1auu U
MpeACTaBICHUS yueOHOM HHPOPMAIIIH;

- CIICIIMATU3UPOBAHHON MEOEIIbIO.

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

- KOMIIbIOTEpHOM TexHuKo# ¢ maketom MS Office, ¢ moakimoyeHnem K cetn
«VHTEpHET» U C TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEIBHYIO CPEILy
YHUBEPCUTETA;

- CIICHIMATU3UPOBAHHON MEOEIBIO.

4. ITomereHue Il CaMOCTOSATEIIbHON PabOThI OCHAIIEHO:

- KOMIIbIOTEPHOI TexHuKO# ¢ maketom MS Office, ¢ moakmoyeHnem Kk cetu
«HTEpHET» U C TOCTYIIOM B 3JISKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEILy
YHUBEPCUTETA;

- CIICHIMAIU3UPOBAHHON MEOEIBIO.

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

- CIICIMAIU3UPOBAHHON MeOEIbIO: CTEeIUTaKaMHK JIJIsl XpaHCHHS Y4eOHOTO
o0opyI0BaHus;

-MHCTPYMEHTaMH JIJIs1 PEMOHTa y4eOHOTro 000pY/10BaHHMS;

- mkadaMu 171 XpaHeHus] yueOHO-MEeTOANYECKON JOKYMEHTAIINH U MaTepUasoB.



MMPUJIOKEHHUE 1
6 YueOHO-MeTOANYeCKOE 00ecTieyeHrne CAMOCTOATEIbHOI padoThl 00y4arouXxcst

Bompocel a1 caMONpOBEpPKM IPEACTABICHBI B BHUIE IPAKTUKO-OPUEHTHPOBAHHBIX
3aJJaHUi 1711 BBIIOJIHEHUSl PACUYETOB I10 3KCIUIyaTallMd 0oOOpYyJIOBAHUS JAOMEHHOM medu, AJs
OLICHKM YMEHHUs HCIIOIb30BAaHMS IPOU3BOJICTBEHHBIX M TEXHOJIOTMYECKUX JAHHBIX KOHTPOJSA
paboThl JTOMEHHOH neun. Takxke BOMpOCH! AJIsi CaMONPOBEPKHU IPEICTaBIEHbI TEOPETUUECKUMU
BOIIpOCaMM, TPeOYyIOUIMe pa3BEPHYTOrO YCTHOI'O OTBETA, IO3BOJIAIOLIME IPOBEPUTH YPOBEHBb
YCBOGHHSI 3HAHUH M OCBOCHHSI OOLINX M MPO(HECCHOHATBLHBIX KOMIETEHIUH M0 JUCIUTUINHE.

[To mucummmHe «OKcILlyartanus IOMEHHBIX II€d4el» IpeayCMOTpeHa ayIuTOpHas MU
BHEAyJUTOPHAs CaMOCTOsITEIbHAsl paboTa 00yJaromuxcs.

AynuTopHas caMOCTOsATENIbHAs paboTa CTYICHTOB MPEAINOJIAraeT pelieHue KOHTPOJIbHBIX
3a]a4 Ha IPAKTUYECKUX 3aHATHAX.

HpnMeprle BOIIPOCHI JIA YCTHOI'O OIIPOCA MO H3yYa€eMbIM TEMaM
Cxema YipaBJI€HUSA OCHOBHBIMHU IIPOU3BOACTBEHHBIMHA YYAaCTKaAMU M cnymﬁaMn
AOMEHHOro mexa:

1. CocraB goMeHHBIX 11eX0B. OCHOBHOE M BCIIOMOTATEIILHOE 000PYI0OBaHHE.
2. Tumbl TOMEHHBIX 1I€XOB 10 B3aUMHOMY PACIIONIOKEHHUIO 000Dy I0BaHUSI.
3. OcoOeHHOCTH pacIoNIOKEHUS 000PYIOBAHHS OTHOCUTEIIEHO JIOMECHHOW TIeYH B JOMEHHOM
1exe 0JIOYHOro THUMa.
4. OcoOeHHOCTH PaCIOJIOKEHUSI 000PYI0BaHUSI OTHOCUTEIBHO TOMEHHOM 1€YH B TOMEHHOM
[[€X€ OCTPOBHOTO THUIIA.
City k0Bl JOMEHHBIX I[EXOB.
TpaHcrOpTHBIE MOTOKH JOMEHHOTO IIeXa.
3aqyBKa JOMEHHOM Mme4yn:

SRl

Omnpenenenue 3ayBKA JOMEHHOM IeUn.
Oransl 3a1yBKH.
OyHKIUU U 0COOEHHOCTH NPUEMKH 000py10BaHMUS.
@YHKIMY 1 OCOOEHHOCTH CYIIKa BO3yXOHarpeBaresei u JoMmenHoi neun. Heooxoaumas
IIPOJIOJKUTEIIBHOCTD CYIIKH.
@YHKIMY U 0COOEHHOCTH MOJArOTOBKA TOPHA K 3arpy3Ke 3ayBOYHOMN IMIMXTHI.
Beinyck u nepepadoTka NpPOAYKTOB IVIABKH:

JIurennblil 1BOp AOMEeHHOU neyd. HasHaueHue.
Omnpenenenue BhIMyCKa KUAKUX MIPOIYKTOB IJIaBKU U3 FTOpHA JIOMEHHOM Ieuu.
[TonroroBka K BBITYCKY.
OTtkprITHE 4yryHHOU JeTKu. Mcnonb3zyemoe obopynoBanue. [Ipuniun paboTsl.
Pa3nenenue uyryna u nuiaka Ha JIMTEHHOM JIBOpE JOMEHHOH neun. Cxema.
[TpomomxuTenbHOCTH BhITycKa. OCOOEHHOCTH.
3akpeiTHe yyryHHOM JeTku. HMcnonb3yemoe obopyaoBanue. [Ipuniun paboTsl.
[TonsiTre rpaduka BITyCKa )KUIKUX MPOAYKTOB IUIaBKH.
[TonroroBka TMTEMHOrO ABOPA K BBIITYCKY KUJKUX IPOIYKTOB IIABKH.
0. Bo3MoyXKHBIE HETIONIAIKH 1 aBapUITHBIE CUTYAIlMH MIPH BBITYCKE YyTyHA U IIIJIaKa.
. CriocoObI nepepaboTKH MPOAYKTOB IJIABKH.

CxeMa nojaa4m 1yThsl B IOMEHHYIO NeYb
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o
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N
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O6opynoBanue 11t POPMUPOBAHUS TOPSUETO AYThs

CocTaB 1OMEHHOTO TyThs.

[Topsimok pacnonoxeHus 000pyJ0BaHUS O (GOPMHUPOBAHUIO AYThsl.

Cxema nmojauu 1yThs B JOMEHHYIO nieub. OcobeHHOCTH paboThl 000PYI0BaHHUS.
CucreMa oXJIaKIeHHUS JOMEHHO! ey

NS
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HasznaueHne u ycTpoHCTBO CUCTEMBI OXJIAXKICHHUS JJOMEHHOM MEUH.
Tune! X0JI0AUIHFHUKOB JJOMEHHOM MEUn.

Buipl oxnakaarommx peareHToB. JJ0CTOMHCTBA M HETIOCTATKH.
OxnaknaeMast M HeoxXJiaxKgaeMasl 4acTh JOMEHHOM MeYH.

MecTa yCTaHOBKHM Pa3uYHBIX THIIOB XOJIOIUILHUKOB.
OxnakeHue aemaayd JoMeHHoH rmeur. OCOOEHHOCTH.

YnpasjieHue X010M JOMEHHOH MJIABKH

[TonsiTue poBHOro X0Aa ToMeHHOM neun. [IpuunHbl HapyIeHus ero.
JlaTuuku, MECTO pacHoJIOKEHUs UX JJI1 3aMepa KOJMYECTBA AyThsl U JABJIEHUS TOPSYEro
IyThsl. XapakTep AuarpamMmm Ipu pOBHOM XOJE EYH.
KonTtpomas paboThl neuyn 1o BU3yaJbHbIM HaOIIOICHUSIM.
PacnionoskeHue 1aT4uKoB U MecTa 0TOOpa UMITyJIbca AJIs 3aMepa TeMIlepaTyphl U AaBJICHUS
KOJIOUTHUKOBOTO Ta3a. XapaKTepHble AUarpamMMbl IPU POBHOM XOJI€ IE€YH U PacCTpOICTBaX
ero.
KoHTponb ypoBHS 1 ouepTaHusi HOBEPXHOCTH 3aCHIIH.
[IpyuurHBI HUKHUX TOJABUCAHUM MUXTHL. [1yTH CHUXKEHUS X BEPOATHOCTEH.
[lepeuncnuTh BUABI PACCTPOUCTB XOJa AOMEHHOW IUIaBKu. [ogpoOHO O 3arpomMoKaeHuun
TOpHA: IPUYUHBI, IPU3HAKU, METO/IbI IPEIYIIPEKICHUS U YCTPAHECHHUSL.
[lepeuncnuTh BUABI PACCTPONCTB X0/1a JOMEHHOM I1aBKu. [1o1poOHO 0 BEpxXHUX
MOJABUCAHUAX: TPUUHMHBI, IPU3HAKHU, METOJbI IPEAYTIPEKICHUSA U yCTPAHECHUS
[lepeuncnuth BUABI HApYUICHUs Ta30paclpenesieHus B JOMeHHoW medu. [logpoOGHO o
nepudepuitHOM X0J1e: IPUYNHBI, TPU3HAKU, METO/IbI MPEAYIIPEKICHUS U YCTPAHEHUSI.
[lepeuncnuth BUABI HApYUICHUs Ta30paclpenesieHuss B JOMEHHoW medu. [logpoOHO o
KaHAJIbHOM XO/J1€: IPUYUHBI, TPU3HAKH, METO/IbI IPEYNPEKACHUS U YCTPAHECHHUS.
Metoasl peryaupoBaHus JTOMEHHOM IuiaBkoil “cBepxy”. IlompoOHO 0 pexume 3arpys3Ku:
Macca 1ojjau, CUCTeEMa, yPOBEHb 3aCBHIIIH.
MeTto1bl perynupoBaHus TOMEHHOH IU1aBKH “‘cBepxy’. IlogpoOHO 0 perynupoBaHUM pyIHOU
Harpy3KoH M peryJMpoBaHUM OKPYKHOTO pacnpenenenus “BPLI”.
[lepeuncnuTh METOBI PETYIUPOBAHUS X0/ JOMEHHOU Tieun “‘cBepxy’’. [1lopoOHO 0 HOBBIX
crioco0ax peryJMpoBaHus: IEPEMEHHbIH yPOBEHb 3aChIIU, CTYIIEHYaTOEe OTKPhIBAHNE
00JBIIOr0 KOHYyCa, IPUMEHEHHUE MOABUKHBIX IIJIUT KOJOIIHUKA
[TepeunciauTh METO/BI pETYJIMPOBAHUS JOMEHHOU MIaBKU “cHM3Y”. [Tonpo6HO 0
peryMpoBaHUM PacXoJ0M AYThs U COOTHOLIEHUEM MPUPOAHBIIN ra3- TEXHOJIOTMUECKUN
KHCIIOPOJI.
Huxuaune noasucanust uxthl. [I[pUunHbI, MyTH CHUKEHUS UX BEPOSTHOCTH.
Amnanu3 paboThl JOMEHHOH MeuH 1o JuarpaMMe u3mMeHenus cogepxkanusi CO2 1o ce4eHuto
KOJIOUTHHKA.
Amnanu3 paboThl TOMEHHON MEeYH M0 AUarpaMMe H3MEHEHUs TeMIepaTyphl raza 10 CEYEHUI0
KOJIOITHHKA

OcrtaHoBka neun
[Tpuniun paboThl TOMEHHON TIeun
Heo0xoaumocTh KpaTKOBPEMEHHBIX OCTAHOBOK JIOMEHHBIX Meueii: IpUMEpHI.
Heo6xoauMocTh AMUTENBHBIX OCTAHOBOK JOMEHHBIX TIeueil: MpuMephl.
Heo0xoaumMocTh BEIHYKIEHHBIX OCTAHOBOK JOMEHHBIX NeUeid: MPUMEpHI.

IIpumMepHBIe KOHTPOJIbHbIE PA0OTHI
KonTpoasHnas padora Nel «3anyBka 10MEeHHBIX meveil»
3agyBKa TOMEHHBIX nedeil. [locienoBaTenbHOCTD Onepanuii.
Omnpenenenue 3alyBOYHBIX IUXT TOMEHHBIX redeir. Ocobennoctu. HeobxoqumocThb
WCIIOJIb30BAaHMS CIICHIMAIBHBIX 33 {yBOYHBIX IIUXT.
3arpy3ka 3aJyBOUYHBIX IIUXT MO BHICOTE IOMEHHOM MEYH.



4. CoOctBeHHO 3amyBka. OcobeHHOCTH (Temmeparypa ¥ pacxol JyThs, HaJU4He
JOITIOJIHUTCIIBHOI'O TOIJINBHOU IIOGaBKI/I, BJIAXKHOCTDH I[yTBH).

oo

[TonsiTve pa3ayBOYHOIO NEPUOAA.
[TepBblii BBITYCK KUIKUX MTPOAYKTOB IIaBKH. OCOOEHHOCTH.

7. HpOI[OJ'DKI/ITeJ'IBHOCTB 3aAyYBOYHOTI'O II€pHUOAA U BBIXO II€YHU HA IIPOCKTHYIO MOIIHOCTh.

NouokrwdE

10.

KonTpoubHas pabora Ne2 «Bplnyck U nepepadoTka nNpoayKTOB INIABKH»

Ha3nauenue u yCcTpolCTBO UyTr'yHHOM M NUIAKOBOW JIETOK JIOMEHHOM NEYH.

[ToaroroBka K BBIMYCKY KUJIKHX IIPOIYKTOB IIJIABKH.

CoOCTBEHHO BBIITYCK XKHUIKUX ITPOAYKTOB IIIaBKH.

Pa3penenne uyryHa u nuiaka Ha JJMTEHHOM JBOPE.

3aKpbITUE UyTYHHOMU JIETKH.

[IpuHnun pacyera panroOHAIBLHOTO KOJIMYECTBA BBIITYCKOB IIPU U3BECTHOM 7 BBIITYCKA.
CrniocoOsI epepaboTKH OTHEHHO->KUIKOTO MIJTaKa.

Kontpoabnas padora Ne3 «OuncTKa KOJTOIHUKOBOIO ra3a)

Cxema ouucTku AoMeHHOro rasa. IlogpoOHo o rpyGoii ouncTke. Anmaparbl, NPUHLUI
JICHCTBHSI.

Cxema O4YHMCTKM JOMEHHOro rasa. IlogpoOHO 0 MOIYTOHKOH ouncTKe. AnmapaTsl, IPUHLUI
JICHCTBHSI.

Cxema OuuCTKH JOMeHHOro rasa. IlogpoOHO O TOHKOHM ouMcTKe. Ammaparbl, MPUHLUI
neiictBust TpyOsr BenTypu.

Cxema OuUMCTKM JOMeHHOro rasa. IlogpoOHO O TOHKOHM ouMcTKe. Anmaparbl, NPUHLKI
JEHCTBUS IIEKTOPODUIBTPA.

Cxema OuMCTKM JOMeHHOro rasa. IlogpoOHO O TOHKOHM ouMcTKe. Anmaparbl, NPUHLNI
JIEHCTBHSI pPyKaBHOTO.

Cxema OuMCTKH J0OMeHHOro rasa. IlogpoOHO O TOHKOH ouMCTKe. Anmaparbl, NPUHLIKI
JIEHCTBHSI IPOCCEIIBHON IPYIIIIHI.

Cxema OUYMCTKH JOMEHHOro rasa. IlogpoOHO O TOHKOM ouMcTKe. Ammaparbl, MPUHLINI
nevicteust I YBT.

KonTposbnas padora Ned4 «Ouenka padboTbl J0OMEHHOH ey
OneHka TEIIOBOr0 COCTOSHUS JAOMEHHOIO IpoLecca M0 XUMHUYECKOMY COCTaBY >KHMIKHX
MPOIYKTOB IUIABKU.
BusyanpHas OLIEHKa TEMJIOBOIO COCTOSHHS JOMEHHOIO IIpolecca MO BHEIIHEMY BHUAY
KUAKHUX IPOAYKTOB IJIaBKH.
ITo nannsiM KMII uzper moBblIeHHE TeMIepaTypbl KOJIOIIHHMKOBOro rasza. O 4em 3TO
roBoput? /laTh pa3zBepHyTOE OOBSICHEHHE.
ITo nanabiM KUII et noHm>xeHne TeMieparypsl KOJOIHUKOBOrO ra3a. O 4yem 370 roBOpUT?
Jatb pazBepHyTOE OOBSICHEHHUE.
[To nanubiv KUII uner nonmwxkenue conepxkanust CO2 KOJOUTHUKOBOTO ra3a 1o nepudepuu.
O gem 310 ToBOpUT? JlaTh pa3BepHyTOE OOBICHEHHE.
[To manubev KUII HaGmionaeTcs 3aMe/ieHHOE W HEpaBHOMEpHOe cpabareiBanue mojad. O
4yeM 3T0 roBopuT? JlaTh pa3BepHyTOE OOBSCHEHHE.
[To nmanaeim KUII wabOmromaercst manenue coxaepkanust CO2 TOJIBKO B OJHOM TOYKE
kojomHuka. O gem 310 roBoput? JlaTe pazBepHyTOE OOBSICHEHNE.
[To Bu3yanbHbIM HAOMIOJIEHUSM Ha (ypMbI CTalld MPUXOJUTH TEMHBIE KYCKU Kokca. O uem
310 roBoput? JlaTh pa3zBepHyTOE OOBSICHEHHE.
[To ananM3y XMMHUYECKOTO COCTaBa YyryHa HaOJI0JaeTCs OHMKEHUE COJIepKaHUsl MapraHia
B HeM. O 4em 3710 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.
[To aHanM3y XMMHYECKOTO COCTaBa YyryHa HaOJIIOJAeTCs MOHMKEHHE COJCPKAHUS CEphl B
HeM. O 4yem 310 TroBopuT? JlaTh pasBepHyTOE OOBICHEHHE.



11. [To aHanu3y XMMHYECKOIO COCTaBa YyryHa HaOII0AaeTCs MOHKEHNUE COIePKaHUsI KPEMHUS
B HeM. O yem 310 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.

12. o aHanM3y XUMHUYECKOTO COCTaBa IJIaKa HA0JI0IaeTCs TOHMKEHNUE OCHOBHOCTH ero. O uem
910 ToBOpUT? JlaTh pa3BepHyTOEC OOBSICHEHNUE.

13. [1o ananu3y XUMHUYECKOTO COCTaBa IIIJIaka HAOII0AaeTCs MOBBIIIEHHE OCHOBHOCTH ero. O yem
910 ToBOpUT? JlaTh pa3BepHyTOE OOBSICHEHUE.

Kontpoabnas padora NeS «IIpakTuka BeleHUs] JOMEHHOI'0 IPOLECCa

1. OmnucaTe OpUHIHUI ASUCTBUS MPEICTABICHHOIO 000pyI0BaHuUs AJisi KOHTPOJIA CX0/a cTosi0a
IIMXTHI HA JOMEHHBIX II€Yax:
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2. Omnwucatb MPUHIUIT KOHTPOJIA CXO/Ja HIUMXTOBBIX MATCPHUAJIIOB IO HpeﬂCTaBHCHHOﬁ CXEMCEC

3. Omnucatb NpCACTABJICHHYIO AUarpaMmy, puHIUII €€ IOCTPOCHUA
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4. Tlo mpeacTaBIEHHBIM AUAarpaMMaM ONPENEIUTh THII PACCTPOICTBA X012 JOMEHHOM Me4H
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KonTpoabHas padora Ne6 «TexHosiornueckue onepauuu nNpu IKCIUIyaTaAllMM TOMEHHBIX
nevei»

OcTaHoBKa meuu Ajsi CMeHbI BO3ayIHOM Gypmbl. [locienoBaTensHOCTh ONEpalui.
OcoOeHHOCTH BbIIYBKHM JOMEHHOH Meun nepes peMoHToM | paspsaa

Brimyck K03710BOTO 4yryHa U3 JOMEHHON MEYH.

Pemont nomennoit neun Il paspsna.

Pemont nomennoii nmeun |1 paspsina.

Pemont nomennoii neuu | pazpsina.

ok wdE



INPNJIOXEHHUE 2
7 OueHo4YHbIe CpeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yJbTaThl 00yUYeHUS U OLIEHOYHbIE CPEACTBA [IJIsl IPOBEEHUS MPOMEKYTOUYHOM aTTeCTAIlUN:

CTpyKTypHBIi
3JEMEHT [Inanupyemsble pe3ynbTaTbl 00yUeHHS OneHouHbIE CpENCTBA
KOMIIETCHLINU

[1K-2: CrocoOeH BBINOJIHATH 33aJauH 110 IPOSKTUPOBAHHIO OCHOBHOI'O U BCIIOMOI'aTEILHOIO 000PYAOBaHUS

[IK-2.1 Pemaer 3amaunm 0o  NIPOEKTUPOBAHUIO IIpumepHbie TEOPETUYECKUE BONIPOCHI ISl IK3aMEHa
OCHOBHOI'O u BCIIOMOTaTCJILHOI'O — Hasnauyenue u ycTpoiicTBO OyHKEPHOH dCTaKaIbI.
o0opy10BaHUS — Tumsl Bo3myxoHarpeBareneil 1oMeHHOH meun. [IpuHnun paboThL.

— Ilnan qoMeHHOrO I1eXa: COCTaB KOMILIEKCA MEYH U PACIIOIOKEHHUE TTeUeH.
— Jlutelinblii 1BOp AOMEHHOM neun. HasHaueHwue.
— (Cxema OYHMCTKH JOMEHHOIO rasa.
— Ilomaya MIMXTOBBIX MaTEpUATIOB HA KOJOIIHUK TOMEHHOU MeYu.
— CucreMa OXJIaXKIeHUS TOMEHHBIX IIeUeil.
IIpuMepHbIe NpaKTHYECKHE 3aJaHUS IS IK3aMeHAa:
— OmnpenenuTsh MpecTaBIeHHOE 000pyA0BaHUE, OOBICHUTH TPUHIIAT IEHCTBUS Ve \\L
— OnpenenuTs MaTepUabl sl U3ACIUNA U KOHCTPYKLMM 7151 IPEICTaBICHHOTO 1 =
00opyToBaHUsI.
— Ilo mpeacTaBiIeHHON CXeMe BBISIBUTH JIOCTOMHCTBA M HEJIOCTATKH MpoIlecca
MHUXTONOAAYHN
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CTpyKTypHBII
3JIEMEHT

KOMIICTCHIINH

[Inanupyemsble pe3ynbTaTbl 00yUeHHS

OrieHOYHBIC cpeacTaa

Ykazarh JOCTOMHCTBA M HEOCTATKH YKa3aHHOTO 000PYIOBaHUS
Onucars MPUHLUT AEHCTBUS MPEACTABICHHOTO 000PYIOBAHUSA AT KOHTPOJIS CXO0/1a
cToJ10a MIUXTHI HA JOMEHHBIX [1€Yax:

[1K-4: CiocoOeH BBITOJIHATH 337a49H 10 OLIEHKE ChIPhsl U METAJTYyprudecKoi MpoyKIIMH, KOPPEKTUPOBATh U KOHTPOIMPOBATH TPOU3BOICTBEHHBIN IIpoIlece

MK-4.1

OueHuBaer Chlpb€ UM METALTyPrHUECKYIO
MPOAYKIHIO, KOPPEKTUPYET U KOHTPOJIUPYET
MPOM3BOACTBEHHBII Mpolecc ¢ 000CHOBaHNUEM
MIPUHATHIX TEXHOJOTMYECKUX W TEXHHUYECKHX

Mmep

IIpumepHBbIe TeopeTHUecKHE BOMPOCHI HA IK3aMeH:

KOHTpOJ’IL pa6OTI>I IIe4YH 110 BU3yaJIbHBIM HaGJ’IIOILCHI/ISIM.

KOHTpOJ’IL YPOBHA U OYCPTAHUA ITOBECPXHOCTU 3ACHIITH.

HpI/ILII/IHBI HIDKHUX HO,Z[BI/IcaHI/Iﬁ IIHUXTHI. HyTI/I CHMIKCHUS UX BepOSITHOCTefI.

Amnamms pa60TI>I I[OMGHHOﬁ neyu Imo AguarpamMme HU3MCHCHUSI COACPIKaHUs CO2 mo
CCUYCHUIO KOJIOINTHHKA.

IIpumepHbIe NpaKTHYECKHE 32JaHUS HA IK3aMeH:

OneHka TEIUIOBOIO COCTOSHUS JOMEHHOIO IIpolecca II0  XMMUYECKOMY COCTaBY
JKUAKUX TIPOAYKTOB IIIaBKU: IO IPEJCTABICHHBIM XHMHUYECKHM COCTaBaM 4YyryHa
OTIpeJIeNINTh, MPH BBIIUIABKE KAKOTO YyTyHa TEMIIEpaTypHBIH ypOBEHBb Tpollecca ObuI
BbIme. JlaTh pa3BepHyTOE O0BICHEHHE.

Uyryn 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

BusyaspHas

OIICHKA TCIIJIOBOT'O COCTOSIHHA NOMCHHOI'O IpolEcca 10 BHCINHEMY BUOY




CTpyKTypHBII
3JIEMEHT
KOMIICTCHIIUN

[Inanupyemsble pe3ynbTaTbl 00yUeHHS

OrieHOYHBIC cpeacTaa

JUISl yCTPAaHEHHUs pacCTPOMCTBA.

JKUAKUX MPOAYKTOB TUIABKW: IO TMPEICTaBICHHBIM O0pasliaM 4YyryHa M IIUIaKa
OTIpeNleNIUTh TEIUIOBOW YpPOBEHBb Ipoliecca, NMPH KOTOPOM OBUIM BBIIUIABICHBI 3TH
00pasIeI.

ITo ganneiM KUII naer moHmKeHHE TeMIlepaTypbl KOJOMIHUKOBOTO raza. O gem 3To
rosoput? JlaTh pa3BepHYTOE OOBSICHEHHE.

Ilo mamaeiMm KUII wmaer moHmkenwme comepkanmss CO; KOJOIMTHHKOBOTO Ta3a II0
nepudepun. O yem 310 roBoput? [ate pazBepHyTOE 00BSICHEHUE.

ITo mannpiM KUIT HaOr0maeTCs 3aMeIJICHHOE ¥ HEPAaBHOMEPHOE cpadaThIBaHUE TIOaY.
O geM 370 ToBOpUT? [laTh pa3BepHyTOE OOBIICHEHNE.

ITo mannpiM KUIT Habnromaercs magenue coaepkanus CO2 TOMBKO B OJJHON TOYKE
kosormrauka. O geM 3to roBoput? lath pa3BepHyTOE OOBSICHEHHE.

[To Bu3yanpHBIM HAOMFONCHUSM Ha (DYPMBI CTAIH MTPUXOJUTH TEMHBIE KyCKH Kokca. O
4yeM 3T0 roBoput? JlaTh pazBepHyTOE OOBICHEHHE.

[lo aHANMM3y XMMHYECKOTO COCTAaBa YyT'yHA HAOIFOIAETCs MOHIKEHUE COAEePIKaHUS
Maprania B HeM. O yem 31o roBoput? JaTh pa3BepHyTOE OOBICHEHHE.

[To aHanM3y XMMUYECKOTO COCTAaBa YyryHa HAOI0aeTCs MOHMKCHUE COJIEPKAHUS CEPhI
B HeM. O gem 310 ToBopuT? [laTh pazBepHyTOE OOBSICHEHHE.

[lo aHANMM3y XMMHYECKOTO COCTaBa YyT'yHa HAOIFOIAETCs MIOHIKEHUE COACPIKAHUS
kpemuus B HeM. O yeM 310 roBoput? JlaTh pa3BepHyTOE 00BICHEHHE.

Ilo mpeacTaBIeHHBIM TUArpaMMaM OTIPEIEIUTh THIT PACCTPOMCTBA X0/1a TOMEHHOW TTeYH.
YkazaTh BpeMsl HACTYIUIEHUs] paccTpoicTBa. OMpeeuTh TEXHOIOTHIECKHE PEIICHHS

Ilo mpeacTaBieHHBIM TUarpaMMaM ONPEEIUTh THIT paCCTPOMCTBA X014 IOMEHHOMU MeYH.
YkazaTh BpeMs HaCTyIUIEHHs paccTpoiicTBa. OnpeaenuTh TEXHOIOTHYECKUE PEIIEHUS
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
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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 npoBeeHUsI MPOMEKYTOYHOI aTTeCTAIMM, IIOKA3ATEJIH M KPUTEPHH OLleHUBAHMSA:

[IpomexkyTouHast arTecTalys HO AUCLHUILIMHE «OKCIUIyaTallMs IOMEHHBIX I€dei» BKIJIIOYAET
TEOPETUYECKUE BOMPOCH], TMO3BOJSIOMINE OLCHUTh YPOBEHb YCBOCHUS OOYYAIOIIMMHUCS 3HAHWH, U
NPAaKTUYECKUE 3aJaHus], BBIABIIOIUE CTENIeHb CHOPMUPOBAHHOCTU YMEHUHN U BIaJleHUH, IPOBOJUTCS B
dhopme dK3aMeHa.

DK3aMeH M0 TaHHOH JUCLUUILTHHE TPOBOAMUTCS B YCTHOU opme.

Bonpocsl Ha sk3aMeH OepyTcs M3 BOIPOCOB IO KOHTPOJIbHBIM pabortam. Ilpu chaue sk3ameHa
oOyvaromuiics OMKEH MPOAEMOHCTPUPOBATh HABBIKM M YMEHHS OKCIUTyaTald JIOMEHHOTO
000pyIOBaHMsL, 3HAHUS 110 BOIIPOCAM aHaJIn3a paboThl JOMEHHOW €U B IIEPHOABI C POBHBIM XOJIOM H €0
HapymeHneM. OOyuaromuiics I0/DKEH OKa3aTh YMEHUE ONpeNesiiTh BUA HAapYIIEHUS XOAa OMEHHOM
TUTaBKU TI0 TIPE/ICTaBICHHBIM AUarpaMMam.

IToxa3zaTesin M KpUTEePHHU OLICHMBAHUS IK3aMeHa:

— Ha OLEHKY «O0Tau4HO» (5 OajuioB) — 0OydaromuMics JEMOHCTPUPYET BBICOKMI YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIHI, BCECTOPOHHEE, CHCTEMAaTH4YeCKOe M TIyOOKoe 3HaHHWE Y4eOHOTro
MaTepHaia, CBOOOAHO BBIIOJIHACT MIPAKTUYECKUE 3aJaHHs, CBOOOAHO ONEPUPYET 3HAHUSAMH, YMEHHSIMU,
NPUMEHSET X B CUTYalUsX MOBBIIICHHOHN CI0KHOCTH.

— Ha OIEHKY «Xopomo» (4 Oamra) — oOy4aromuiics IEMOHCTPHPYET CpPEIHHH YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIICTEHLIMH: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOITyCKalOTCS
HE3HAYUTEIbHBIC OIMOKH, HETOUHOCTH, 3aTPyAHEHHS NIPU aHATTMTUYECKUX OlepanusixX, HepeHoce 3HaHui’
Y YMEHUH Ha HOBbIE, HECTaHIAPTHbIC CUTYaLHH.

— Ha OIEHKY «Y/AOBJETBOpPUTENLHO» (3 Oamra) — oOyyaromuiics AEMOHCTPUPYET MOPOTOBHIH
ypOBEHb c(HOPMHUPOBAHHOCTH KOMIETECHIHI: B X0A€ KOHTPOJIBHBIX MEPONIPUATHH JOMYyCKAIOTCs OLINOKHY,
OpPOSIBIISICTC  OTCYTCTBUE OTACIbHBIX 3HAaHWH, YMEHHH, HaBBIKOB, OOYYaIOIIMHCS HCIIBITHIBACT
3HAYUTENFHBIC 3aTPYAHCHUs MIPU ONEPUPOBAHUN 3HAHUSMH W YMEHHSMH TMPH UX MEPEHOCE Ha HOBBIC
CUTYyalHUH.

— Ha OLIEHKY «HeYIOBJIETBOPUTEIbHO» (2 Oajuia) — oOydaromuics JeMOHCTPUPYET 3HAHHUS He
Oonee 20% TEOPETUUECKOrO0 MaTepHana, AOIyCKaeT CYIIECTBEHHBIC OLIMOKM, HE MOXKET I10Ka3aTb
MHTEJUICKTYaIbHbIE HABBIKH PELIEHMS NPOCTHIX 3a1ad.

— Ha OLICHKY «HEYJIOBJIETBOPUTEILHO» (1 0amu1) — 00y4aromuics He MOXKET 10Ka3aTh 3HAHUS Ha
YPOBHE BOCIIPOM3BEJCHUS U OOBSICHEHUS! MHPOPMALIMH, HE MOKET I0Ka3aTh UHTEIJIEKTYaJIbHbIE HABBIKU
pelIeHHs TPOCTHIX 3aj1ad.



