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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl MeTaTyprud U XUMHUYECKUX TEXHOJIOTUH

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceanuu Kageapsl MeTamTyprud 1 XUMHYECKUX TeXHOJIOTHiA

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauryprud 1 XUAMHUECKUX TEXHOJIOTHIA

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TroJly Ha 3aceaHuu Kadeapsl MeTauTyprud 1 XUMHYECKUX TEXHOJIOTHIA

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ooopena s peanusanuu B 2031 - 2032
y4eOHOM roJly Ha 3acejaHuu Kadeapbl MeTamTypriui 1 XUMHYECKUX TEXHOJIOTUN

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

LlensiMu OCBOCHMSI TUCIUIUIMHBI  «JKCIUTyaTalys JTOMEHHBIX Me4Yei» SBISIOTCS:
(dbopMupoBaHHEe y 00YUAIOIIMXCS OBJIAZICHHUE MPEICTABICHUSAME, 3HAHUSIMH, YMEHUSIMH U
HaBbIKaMHU B COOTBETCTBUH C BUJIOM NMPOPECCUOHAIBHOM 1€ATEIbHOCTHU: OCYILIECTBICHHE
MIPOEKTUPOBAHMSI U HKCIUTYaTalli IOMEHHOTO 000pyI0BaHUs, OCYILIECTBICHHE KOHTPOIS
TEXHOJIOTUYECKOI0 MPOLIecca BHIIIABKY YYT'yHa B JOMEHHBIX II€4ax; BHIIOJIHEHUE
MEPOIPUATHI 110 00ECIIeYeHUI0 Ka4yeCcTBa YyT'yHa B COOTBETCTBUU C TPEOOBAHUEM
notpedurens; opranuzanus 3GpPexTUBHOM paboThl JOMEHHBIX Meueii; TPOBEACHHE aHAIN3a
3¢ (HEeKTUBHOCTHU U PE3yJIbTATUBHOCTH PAOOTHI JOMEHHBIX MEUEH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucuuminHa DKCIulyaTtalus JOMEHHBIX I1e4el BXOAUT B 4acTh y4e€OHOTO IJIaHa
bopMHpyeMyI0 y4acTHUKaMH 00pa30BaTelIbHBIX OTHOLIEHUH 00pa30oBaTeIbHOM POrpaMMBbl.

JUis n3yyeHus JUCUUIUIMHBI He0OXO0AUMBI 3HaHUS (YMEHUSs, BIIAICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHHS TUCIUILTHH/ TPAKTUK:

OO6opynoBaHue COBPEMEHHBIX JOMEHHBIX I[€XOB

[TpoexTHpoBaHKE TOMEHHBIX M€Yl U BCIIOMOTraTeIbHOIo 000pyA0BaHUS

VY4eOHas - HaydHO-HCCIIE0BATENbCKas paboTa (T0Ty4YeHrEe TIEPBUYHBIX HABBIKOB
Hay4YHO-UCCJIEI0BATEIbCKON pabOThI)

Y4ueOHast - 03HaKOMHTEIbHAS IPAKTUKA

OCHOBBI METAJUTYPTUYECKOTO IIPOU3BOCTBA

3HaHus (yMEHUs, BIIAICHUs ), OJyYEHHbIE IPU U3yYECHUH JAaHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUSHHSI JUCLUIUIMH/IPAKTUK:

Hayuno-uccnenosarensckas pabora

[TonroroBka K mpoueaype 3aluThl U 3al1UTa BbITYCKHON KBATU(PUKAUMOHHON
paboThl

[TonroroBka k cade u ciada rocyJapCTBEHHOTO 3K3aMeHa

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOYJIsS) M INIAHMPYeMbIe pe3yJbTaThbl 00y4eHust

B pe3ynbraTe ocCBOGHUS TUCHMITIMHBI (MOIYIs) «ODKCIUTyaTalysl JOMEHHBIX Iedei»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

[TK-2 CriocoOeH BBIMOJIHATH 3a/1a4H 10 TPOSKTUPOBAHUIO OCHOBHOT'O M BCIIOMOT'aTEIbHOTO
00opynoBaHus

[1K-2.1 Pemaer 3a1aun o NpoOEKTUPOBAHUIO OCHOBHOTO M BCIIOMOTaTEIbHOTO
000pyTOBaHUS

[1K-4 Cnioco6eH BBIMOMHATE 33J]a4 MO OIIEHKE ChIPhS U METATYPruuecKoi MpOAYKIUH,
KOPPEKTUPOBATh ¥ KOHTPOJIUPOBATh NPOU3BOACTBEHHBIN MPOIECC

[1K-4.1 OLeHMBAET CHIPHE U METAILUTYPTUYECKYIO TPOAYKIINIO, KOPPEKTUPYET U
KOHTPOJIMPYET IPOU3BOJCTBEHHBIN IpoIiecC ¢ 000CHOBAHUEM MPHUHSTHIX
TEXHOJIOTMYECKUX M TEXHUYECKHUX MEP




4. CTpykTypa, 00b€M U cOfepKaHne TUCUUIIMHBI (MOIYJIs1)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 12,9 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayauTopHas — 2,9 akaJl. 4acoB;

— camocTosTenbHas pabora — 158,4 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. vac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast

e
<
g
KOHTakTHas paboTa E = dopma TeKyIero
S B
B aKa/l. yacax 5] un KOHTPOJISt
Paszen/ Tema 2 (B axan ) == . P Kox
> & © | camocrosTenpHOM |  ycreBaeMOCTH U
JUCLUATUINHBI 2 £ o . | xommerennuu
o & paboThI MIPOMEKYTOYHOM
na6. | mpakr. [ €8
Tek. z2'g aTTecTaluu
3aH. 3aH. | O &
1. 3amyBKa JOMEHHOU Tedn
Nsyuenune
TEOPETHIECKOTO
MaTtepuana . [K-2.1, TIK-
1.1 Dransl 3a1yBKU 10 P YcTHbli onpoc ;
o 41
JIOTIOJTHUTEJIbHBIM
UCTOYHUKAM
Wzyuenue
1.2 3arpy3ka qJOMEHHBIX 4 y
. TEOPETUYECKOTO
reyen 3alyBOYHbIMU o I1K-2.1, TIK-
10 Marepuana rno VYcrHbI ompoc
IIUXTaMH , COOCTBEHHO 41
JOTIOJTHATETbHBIM
3a]lyBKa
HACTOYHHKAM
TTouck
. . MK-2.1, TIK-
1.3 Pa3xyBoUHBIif TIEpHO] 10 rH(OpMaLIH IO VYcrHbli ompoc a1
TeMe 3aHATHUS '
HWroro no pazaeny 30
2. Beiyck 1 nepepaboTka
TPOJIYKTOB IUTABKU
ITouck
2.1 I'paduk BBITYCKOB OTIOJTHUTENBHON . [K-2.1, TIK-
pag Y 11,4 A VYcTHbli onpoc ;
YyryHa U II1aKa nH(OPMAIIUH TI0 41
TeMe 3aHATHS
2.2 BrIMycK KUAKUX 4
npoJ KT};B l'[J'Iall_%IKI/I u3 Honer
poay . JIOIOJIHUTEIHLHON . I1K-2.1, TIK-
JIOMEHHOMH MeYH U 12 VYerHbIi onpoc
N UH(OpMAIMH 1O 4.1
paszierieHre uX Ha JTUTSHHOM .
3aJJaHHOW TeMe
ZBOpE
HWroro no pazaeny 23,4
3. Dkcrutyaranus JOMEHHOU
MIeYH ¥ BCIIOMOTATEIbHBIX
arperaToB
N3yuenue
v y MK-2.1, TK-
3.1 Cucrema HIMXTOMOAaYH 4 0,5 13 TEOPETUYECKOTO YcTHBIi orpoc a1

Marepuana




ITogroroBka

3.2 YcrpoiicTBo noknanos o teme | IlpeacraBieHue K-2.1. TIK
BO3/lyXOHAarpeBareyiei u 13 "Tunst IIPE3EHTALUY 110 4 i
MPUHIMI pabOTHI BO3JyXOHarpeBaT TeMe JIOKJIaza '
eneit"
Wzyuenne
TEOPETUYECKOTO
Mmarepuana
Brimonnenue Oruer o
3.3 Cxema O4HCTKH MPAKTHIECKON [IK-2.1, TIK-
0,5 11 BBINIOJIHEHHOMY
KOJIOITHUKOBOTO Ta3a paboTsI 1Mo 4.1
pacuery
MIPOEKTHUPOBAHHIO
U pacyera
CUCTEMBI
ra3004UCTKU
ITouck
3.4 CucteMa OXJIaKIeHUs JIOTIOJTHUTEILHOM N I1K-2.1, TIK-
o 8 YcTHBIi orpoc
JIOMEHHO¥ meun UHPOPMAIIUH T10 4.1
3a/1aHHOM TeMe
HWroro no pazaeny 1 45
4. YnpasieHue X0/10M JOMEHHOM
TUIaBKU
Brinonnenue
4.1 KonTpoib u pabots! "OreHka
Otuer o
perynupoBaHne CXOJa IINXTOBBIX . [IK-2.1, TIK-
1 20 BBITIOJTHEHHOM
TEXHOJIOTHIECKUX MaTepuasoB 110 aGote 4.1
rapameTpoB MTOKa3aHHUsIM P
KuIr"
Brinmonnenue
MPAKTHIECKUX
4.2 Crioco0sI BO3IECTBHS aloT. . [K-2.1, TIK-
A 1 20 p VYerHbIl onpoc '
Ha XO0J IIeY’ Nzyuenne 4.1
TEOPETHIECKOTO
Marepuana
4.3 PacctpoiicTBa xo1a Wzyuenne Brinmonnenne MK-2.1. TIK
JIOMEHHO}1 I1aBKU U 1 20 TEOPETUYECKOTO KOHTPOJIbHOM 4 i
CHOCOOBl  MX YCTpaHEHHS Marepuaia pabdoThl '
HWroro no pazaeny 3 60
HWroro 3a cemectp 4 158,4 JK3aMCEH
HToro no nucuMIUIMHE 4 158,4 JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTHH B MPETOAaBaHUH JUCIUTUIMHBI « DKCIUTyaTaIus TOMEHHBIX
1evei» UCIoiIb3yITCS KaK TPaIULMOHHAS U MOy IbHO-KOMIIETEHTHOCTHAsI TEXHOJIOT MU, TaK
Y TEXHOJIOTUs IPOOJIEMHOT0 ¥ UHTEPAKTHUBHOTO 00y4EHUSI.

C nenplo peanns3anuy KOMIETEHTHOCTHOTO MOX0/1a, a TaKke (POPMUPOBAHUS U
pa3BUTH IPO(HECCHOHATBHBIX HABBIKOB 00YUAIOIIUXCS PEaTU3yI0TCs CIICAYIOIINE CPEACTBa,
CIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

M3Y4YEHHE TEOPETUUECKOI0 MaTepraia JUCIHUIUIMHBI Ha JIEKIUAX C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX TEXHOJIOTUH;

CaMOCTOATEJIBHOE U3yYEHUE TEOPETUYECKOI0 MaTeprasia JUCIUUILUIAHBI C
MCTIOJIb30BAHUEM METOJMYECKUX Pa3padOTOK, CHIEHUATbHON yueOHOM 1 HAyIHOM
JIUTEPATYpHI;

¢dopmupoBaHuE U pa3BUTHE MTPOPECCHOHATBFHBIX HABBIKOB 00yUYAIOIINUXCSI HA
IIPAKTUYECKUX 3aHATUSAX.

K nHTEpakTUBHBIM METOJaM, UCIIOJIb3YEMBIM IIPY U3YUYEHUU AUCLUIIIMHBI
«OKcIuTyaTalyst JOMEHHBIX [1e4eii», OTHOCATCS: MCII0JIb30BaHHE IPOOJIEMHBIX METO/I0B
U3JI0KEHUS MaTepHajia ¢ IPUMEHEHUEM 3BPUCTUUYECKUX MPUEMOB (COo3aHKe IPOOIEMHBIX
CUTYyallU{ U JIp.); a TAKXKE CO3/1aHUE FIEKTPOHHBIX MPOJYKTOB (IIPE3EHTALIHI).

Ha 3ansartusx nenecoo6pa3Ho UCIOIb30BATh TEXHOIOIHIO KOJIEKTUBHOTO
B3aUMOOOYYEHUs, COBMEILas ee ¢ TeXHoIoruen npodnemHoro o0yuenus. [Ipu stom
HE00XO0AMMO IMOBBIIIATh I03HABATENbHYIO aKTUBHOCTh CTYIE€HTOB, OPraHU3Yys
CaMOCTOSITENIbHYIO Pa0OTy KaK MCCIIE0BATENIbCKYIO TBOPUECKYIO JESITEIbHOCTD.

Jlexuuu npoxoadar Kak ¢popme nH(POPMALMOHHBIX JIEKLIUH, TaK U B pOpMeE JIEeKLIU-
KOHCYJIbTALMH, IJIe TEOPETUUECKUI MaTepuall 3apaHee BbIAAETCS 00ydarolumMcest s
CaMOCTOSITENILHOTO U3yU€HHUs], Il IOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JEKIIHs
IIPOXOJUT I10 TUITY BOIIPOCBI-OTBETHI-IUCKYCCUs. HOIIa NeKuuu NpoxXoasar B BUJE
IPOOJIEMHOM JIEKIIUH C OCBEIIEHUEM Pa3IMYHBIX HAyYHBIX MOJIXO0A0B K OCTaBIEHHOMN
npobieme.

B n3noxeHnn JNEKIMOHHOr0 MaTepralla ¥ Ipy IPOBEACHUH NTPAKTUYECKUX 3aHATHN
IpearnoaraeTcs Nepexoa oT pernpoayKTUBHBIX METOI0B 00yUeHHs K YaCTUYHO-TIOUCKOBBIM
U UCCIIEJIOBATEIBCKUM METOJaM, Pa3BUBAIOIIUM JIOTHYECKOE, TEOPETUYECKOE MBIIIIJIEHUE,
YMEHHUE apryMEeHTUPOBaTh U OTCTaUBaTh COOCTBEHHOE MOHMMaHKe Bonpoca. C 3Toi 1eNbIo
BO3MO’KHO UCIIOJIb30BaHUE METO/IOB IBPUCTHUECKUX BOMPOCOB U OpIHHCTOPMUHTA
(MO3roBoOIf aTaku).

B xope 3aHATHI NpeanoaaraeTcs UCIoIb30BaHUE KOMIIJIEKCA MHHOBALIMOHHBIX
METOI0B aKTUBHOTI'O OOYYEHHUs CTYA€HTOB, BKIIFOYAIOLIETO B CeOs:

- CO3/1aHue MPOOJIEMHBIX CUTYAIMH ¢ TTOKa3aTeNIbHBIM PELICHUEM MPOOIEMBI
IIpenoaaBaTeieM;

- CAaMOCTOSTEJIbHYIO TOMCKOBYIO ESATEILHOCTh B PEIICHUH Y4eOHBIX MpoOIieM,
HaIpaBIIIEMYIO TIPENIOAABATEIIEM;

- CAaMOCTOSITEJIbHOE pellIeHHe Tpo0JIeM CTYACHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanu3anys M”HHOBAIIMOHHBIX METOJIOB 00y4YEHHS BO3MOKHA C MCIIOJIb30BaHUEM
CIIEYIOIINX IPUEMOB:

- HHCTPYKTaX CTYJEHTOB II0 COCTABJICHHUIO Ta0JIUI], CXeM, TPaQHKOB C MPOBEICHUEM
MOCJIEAYIOLIETO UX aHAJIN3a;

- IPUMEHEHHE PEKOMEHIAIlH 110 COCTAaBJICHHUIO TE3UCOB U KOHCIEKTOB MO
MIPOYUTAHHOMY MaTepHainy;

- pacKpbITHE Mpeno/iaBaTeieM MPUUMH U XapaKkTepa Hey1ad, BCTPeUaroluXcsl IpU
perieHuu npoodem;

- IEMOHCTpAaLXs aIbTEPHATUBHBIX OJX00B K PEIICHUI0 KOHKPETHOH MPOOJIEMBI;

- aHAJIU3 TOJyYCHHBIX PE3YJIbTaTOB M OTBICKAHWE IPAHULl UX TPUMEHUMOCTH;



- HCTIOJIb30BAHUE 33aJaHUH JIJISl CAMOCTOSATEIBHOM PabOThI C H30BITOUHBIMH JAHHBIMHU.

Ha npakTtrueckux 3aHATHSIX CTYAEHTHI 3aKPEIUIAIOT 3HAHUS, I0JYYEHHBIE Ha
JEKIMOHHBIX Mapax. Takke Ha MPAKTUYECKHUX 3aHATHUSAX MPHU padoTe Ha PUINISCKUX
MOJIETISIX OTPa0aTHIBAIOTCS HABBIKU AKCIUTYaTaIlMl JOMEHHOTO 000PYAOBAHHUS.

CamocTtosTenpHas padoTa CTYACHTOB JOHKHA OBITh HANIPaBIICHA HA 3aKPETUICHUE
TEOPETUYECKOT0 MaTepuraa, U3JI0)KEHHOTO TperoiaBaTreieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX HAa CAMOCTOSITENILHOE U3YYEHHE, HA MOATOTOBKY K 3aHSITHUSAM, IOJATOTOBKY K
HMTOTOBOM aTTECTAIlNH.

[Tpu nmpoBeneHNH 3aKIIOYUTEIILHOTO KOHTPOJISE HEOOXOJMMO BBISIBUTh CTETICHB
MPaBIWIBHOCTH, 00beMa, IITyONHBI 3HAHUH, YMEHUHN, HABBIKOB, TIOJTYYCHHBIX IPU U3y4YECHUU
Kypca Haps1y C BbISIBJIEHUEM CTEIIEHH CaMOCTOSITEIbHOCTH B IPUMEHEHUU TTOJTYYEHHBIX
3HAHUH.

6 YueOHO-MeTOAMUYECKOEe 00ecTieYeHe CAMOCTOSITeIbHOIH PadoThl 00y4YaroIuXxcst

[IpencraBieHo B mpuioKeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl POBEeHUs POMEKYTOYHON aTTecTallun
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCITUITTUHBI

a) OcHoBHas JInTeparypa:

1. OCHOBBI METAJUTYPTrUYECKOTO TIPOU3BOCTBA : yUeOHUK 11 By30B / B. A. burees, K.
H. Bnosun, B. M. Konokonb1es [u np.]. — 5-€ u3a., crep. — Canxr-IletepOypr : Jlanb, 2024.
— 616 c¢. — ISBN 978-5-507-47607-7.— Tekct: onekrponnsiii / Jlaub
ANEKTPOHHO-OMOMMoTeynass cucrtema. — URL: https://e.lanbook.com/book/397271 (nara
obpamenusi: 21.02.2026). — Pexum goctyna: st aBTOPHU3. MOJIb30BaTENEH.

2. Apyxxos, B. I'. OcHOBBI TpOEKTHPOBaHUS TOMEHHBIX Ieuell : yueOHoe nocodue [ans
By3oB] / B. TI. Jlpyxkos, H. E. Ilpoxopo, M. B. MakapoBa ; Marauroropckuit
rocyAapCTBEeHHBIN TexHuueckuil ynusepcurer um. I'. 1. Hocosa. - Marauroropck : MI'TYum.
I W. Hocosa, 2022. - 1 CD-ROM. - 3arn. ¢ TUTyl. DJKpaHa. -
URL:https://host.megaprolib.net/MP0109/Download/MObject/20292

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. Uadopmarmonnsle cucteMsl B Metaiutypruu : yueOnuk / YI'TY (VIIN) ; H. A.
Cnupun, 1O. B. Unaros, B. 1. JIo6anoB u ap. ; noxa Hayd. pen. H. A. Cnupuna. -
ExatepunOypr, 2001. - 617 c. : ui., cxemsl, Tabia. - TekcT : HemocpeICTBEHHBIH.

2. . 3uranmuH, M.I". [IpoekTupoBaHue anmnapaToB MbUIETa3004UCTKH | yueOHOE
nocobue / M.I'. 3urannms, A.A. Konecuuk, A.M. 3uranmms. — 2-e u3., nepepad. u JI01.
— Cankr-IlerepOypr : Jlanb, 2014. — 544 c. — ISBN 978-5-8114-1681-3. — TekcT :
ANEKTPOHHBIN //DNeKTpOHHO-0nbIMoTeuHas cucreMa «Jlanwy : [caiit]. — URL:
https://e.lanbook.com/book/53696.

3. Merainyprus uyryHa. YueOnuk 1t BY3os. [lox pen. 0. C. FOcduna. -M.:
Mertannyprus, 2004. Paznen: DkcrutyaTtanus 1oMeHHbIX niedeid. C. 702-754.

B) MeToanueckue yKazaHusi:

1. KoHTpomib xo/11a, OpraHu3anus U peryaIupoBaHue TOMEHHON TUTaBKU.
MeTtoaudeckue yka3aHus K MPAaKTUYECKUM 3aHSATHUSIM TI0 KypCy «DKCIUTyaTaIus JOMEHHBIX
neueit» / Ipyxkos B.I'., BaranoB A.U., Cubararymmn C.K. — Marautoropck: MITMA,
2009, 9 c.

2. Cocrosinue (hyTepoBKU MEUH MOCIE BBIIYBKH €€ Ha peMOHT (cteH, ayn.033).


https://e.lanbook.com/book/397271
https://host.megaprolib.net/MP0109/Download/MObject/20292
https://e.lanbook.com/book/53696

3. Cubararymmun C.K., Baranos A.1., IIpoxopos U.E., Maiioposa T.B. Pacuér
TEXHUYECKUX MOoKa3zarenel JOMeHHOU mnaBku. Marauroropck: MI'TY, 2011. — 74 c.

4. Cubaratymun C.K., Xapuenko A.C. AHanu3 Npu4YuH U3MEHEHUS YACITBHOTO
pacxojia KOKca ¥ MPOU3BOAUTEIBHOCTH JOMEHHOM MeYH MO MPOU3BOJICTBEHHBIM JAHHBIM.
Maruurtoropck: ®I'6OY BIIO “MI'TY um. I''11. Hocosa”. 2011. —18c.

5. Cubararymnua C.K. Onpenenenue yaenbHOTO pacXxo/ia KOKca v
MIPOU3BOIUTEILHOCTH IOMEHHOU TIeUH NMPH U3MEHEHHH YCIOBUN pabOThl. MarHUTOTOPCK:
I'OVY BIIO “MI'TY um. I''. Hocosa”, 2009. — 13 c.

6. Cubararymmn C.K., Baranos A.U., Konomiés A./l. Pacnpenenenue matepuanos
110 OKPY’KHOCTHU B KOJIOUTHUKOBOM IPOCTPAHCTBE JOMEHHOH meun. MHCTpyKuus.
Maruurtoropck: ®I'6OY BIIO “MI'TY um. I''11. Hocosa”. 2011. - 15 c.

7. BaranoB A.W., Cubaratymumn C.K., Makaposa U.B., Konomnés A./l.
Pacnpenenenue marepuaaoB Ha KOJOUTHUKE JJOMEHHOM MEYH MPH 3arpy3Ke C
HCII0JIb30BaHNEM KOJIOIIHUKOBBIX IIUT. MHCTpyKuua. Marautoropek: I'OY BIIO “MI'TY
nm. I'.'1. Hocosa™, 2008. — 10 c.

8. Kponoros B.K., Baranos A.U., Konomniés A./l., Makaposa 1.B. N3yuenue
pacripesieieHus 1aBJICHUs IUXTHI B MOJIEISIX. METOMUECKUe YKa3aHUs IS BBITIOJTHEHUS
naboparopubeix padbot. Marauroropck: [OY BITIO “MI'TY um. .. Hocosa”, 2005. — 18 c.

r) [Iporpammuoe odecneuenue u UnTepHer-pecypcebi:

IIporpammuoe obecnevyenue

HaHM?I{SBaHHe Ne norosopa Cpox neicTBUs TMIIEH3UN
mg’fgszﬁ'gﬁazlom Ne 135 ot 17.09.2007 GeccpouHo
7Zip cB00OTHO pacnipocTpansemoe [10 0eccpovHO
FAR Manager cB00OTHO pacnpocTpansemoe [10 0eccpovHO
Bbpaysep Yandex |cBoOoaHo pacnpocrtpansiemoe [10 0eccpovHO

Hpocbeccnonanbm,le 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHH])Ie CIIPpaBOYHLIC CUCTEMbI

HasBanue kypca Cchliika

DnekTpoHHbIe pecypebl oubanoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

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

Poccuiickas I'ocynapcrBennas 6ubnuoreka. Karaigoru

HanmonansHas MHGOpMaMOHHO-aHATUTHYECKAST URL:
cuctema — Poccuiickuii nHiekc HaygHoro nutupoBanus | https://elibrary.ru/project risc.
(PUHL]) asp

OnekTpoHHas 0a3a nmepuoauueckux u3nanuii East View

Information Services, OOO «MIBUC» hitps://dlib.eastview.com/

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TeXHI/I‘-ICCKOC obecrnieucHue 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/

1. YueOHast ayauTopus sl IPOBEICHHS 3aHATUH JICKIIMOHHOTO THIIA OCHAIIICHA:

- TEXHHYECKUMHU CPEACTBAMH O0YUCHHUSI, CITYKAIIUMH JUTS IPEACTABICHUS YIeOHOM
uHpOpMaIMU OOJBILION ayTUTOPUH: MYJIbTUMEIUIHBIMU CPEIICTBA XPAHEHHUS, IEPEIaYH U
npeacTaBiIeHUs yueOHOM nHpopManuu;

2. YuebHas ayquTOpUs JJIs IPOBEJCHUS TPAKTUYECKUX 3aHITUN OCHAILlCHA:

TEXHUYECKUMU CPEICTBAMH 00YUEHHUS, CITY KAlIMMH JIs1 IPEACTaBICHUS YIeOHOH -
TEXHUYECKUMH CPEICTBAMH 00YUEHHUSI, CITY KalIMMH IS IPEACTaBICHUs y4eOHOM
uHpOpMaIMK OOJBILION ayTUTOPUH: MYJIbTUMEIUIHBIMU CPEIICTBA XPAHEHHUS, IEPEIaYn U
npeacTaBIeHUs yueOHOM nHpopManuu;

- CIIEMAIU3UPOBAHHON MEOEIIBIO.

3. YueOHast ayauTOpusi s TPYNIIOBBIX U MHMBHUIYaJIbHBIX KOHCYJIbTAIHHT,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTallii OCHAIICHA!

- KOMIIbIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ moakioYeHneM K ceTu
«VIHTEpHET» U € IOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENbHYIO CPEy
YHHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. IlomemieHue Jy1si CaMOCTOATENIbHON PabOThI OCHAIIEHO:

- KOMIIbIOTEpHOM TexHHuKo# ¢ maketoM MS Office, ¢ moakimoYeHneM K ceTn
«VIHTEpHET» U C TOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENbHYIO CPELy
YHHBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

5. Ilomemenue Uit XpaHeHUs ¥ MPOYUIAKTHYECKOTO O0CITYy)KUBAHHSI YIeOHOTO
000py/IOBaHUs OCHAIICHO:

- CHIeMATM3HUPOBAHHON MEOEIBIO: CTEIUIaKaMH JIJIsl XpaHEHHsT y4eOHOTO
o0opymoBaHUs;

-MHCTPYMEHTAMH U1 PEMOHTa y4eOHOT0 000py/IOBAHUS;

- mKadamMu 1711 XpaHEeHUs] y4eOHO-MEeTOANYECKON TOKyMEHTAIUN 1 MaTepUAIIOB.



IMPUJIOKEHUE 1

6 YueOHO-MeTOoANYeCKOe 00ecTieyeHrne CAMOCTOATEILHOH PadoThl 00y4arouXcst

Bompocer ansi  caMOTpOBEpKH TPEACTABICHBl B BUIE MPAKTUKO-OPHCHTHPOBAHHBIX
3alaHuil I BBITIOJTHEHHSI PacdyeToB IO JKCIUTyaTalid oOOpyAOBaHUs JOMEHHOM Teuu, s
OIICHKU YMEHUS HCIOJIh30BAaHUS MPOW3BOJACTBEHHBIX M TEXHOJOTUYECKUX JTAHHBIX KOHTPOJS
paboThl qoMeHHOH neun. Takxke BOMPOCHI AJisi CaMONPOBEPKHU MPEICTABICHBI TEOPETHUECKUMHU
BOIpocamu, TpeOyromre pa3BEPHYTOrO YCTHOTO OTBETA, MO3BOJISIOLIUE MPOBEPUTH YPOBEHBb
YCBOCHHUS 3HAHUI U OCBOEHUS OOIIMX U MPOPECCHOHANTBHBIX KOMIIETEHIUI 110 TUCLUIIIHHE.

[To gucuummuHe «IKCIUTyaTanus IOMEHHBIX I€Yei» MpeaycMOTpeHa ayauTopHas H
BHEAYJIMTOPHASI CAMOCTOSITeNIbHAs paboTa 00yJaroIIuXCsl.

AynuropHas caMOCTOSITeNIbHAs paboTa CTYyIE€HTOB IPEIOIAraeT peleHue KOHTPOJIbHBIX
3a/1a4 Ha MIPAKTUICCKHUX 3aHSATHUSX.

[TprmepHBIC BONPOCHI ISl YCTHOTO OIPOCa M0 H3y4aeMbIM TEMaM

Cxema ynpaBlieHUsI OCHOBHBIMH ITPOU3BOJICTBEHHBIMH YYaCTKAMU M CIy)KOaMu

JOMEHHOTO  IIeXa:

1. CocraB noMeHHBIX 11eX0B. OCHOBHOE U BCIIOMOTATeNbHOE 000PYyI0BaHUE.

2. Tumbl TOMEHHBIX 1IEXOB [0 B3aUMHOMY PACIOJIOKEHUIO 000PYIOBAHHUS.

3. OcoOeHHOCTH PacIoIOKEeHUS 000PYIOBaHUS OTHOCUTEIILHO IOMEHHOM TIeUr B JOMEHHOM

1exe GJIOYHOro THUMa.

4. OcoOEHHOCTH PaCIOJIOKEHUSI 000PYTOBAHUS OTHOCUTEIIBHO JOMEHHOU M€YU B JJOMEHHOM
1I€X€ OCTPOBHOTO THUIIA.
Ciy>xOBI JOMEHHBIX I[EXOB.
TpaHcrOpTHBIE MOTOKH JOMEHHOTO IIeXa.

3anyBKa JOMEHHOMH meuu:

Omnpenenenue 3ayBK1 JOMEHHOM Meyu.
Oranbl 3a1yBKH.
DYHKIIUU U OCOOCHHOCTH TTPUEMKH 00OPYIOBAHHS.
OYHKINH 1 0COOEHHOCTH CYIIIKa BO3AyXOHArpeBarenei u JoMeHHoi neun. Heobxonumas
POJOJKUTEIBHOCTD CYILIKH.
5. @OyHKIHMU U OCOOCHHOCTH MOATOTOBKA FOPHA K 3arpy3Ke 3alyBOYHOM LITUXTHI.

Brimyck u nepepaboTka MpoayKTOB IIaBKU:
JluteitHbiil 1BOp noMeHHOM neun. HaszHaueHwe.
Omnpenenenue BBIMTYCKa KUAKUX MPOTYKTOB IJIABKHU U3 TOPHA TOMEHHOU TIEYH.
[TonroToBKa K BBITYCKY.
OTkpsITHE YyTYHHOI JeTKu. Mcnonbp3yemoe obopynoBanue. [IpuHmmm paboTs.
Pa3nenenue yyryHa u miaka Ha JUTEHHOM ABope 1oMeHHOU neun. Cxema.
[TponomxuTensHOCTh BhITycka. OCOOEHHOCTH.
3akpbITHE YyryHHOH JieTkH. Mcnonb3yemoe obopyaosanue. [Ipunnumn paboTsl.
[TonsiTre rpaduka BIMTYCKA KUIKUX MPOJTYKTOB IUIABKH.
[ToaroToBKa JTUTEHHOTO JBOPA K BBITYCKY KUIKUX IMPOJTYKTOB IIABKH.
0. Bo3mo:xHbBIE HETOMAIKN U aBapHITHBIE CUTYAI[UH NP BBITYCKE YyT'yHa U IIJIaKa.
. CriocoOslI nepepaboTKH MPOTYKTOB IIIaBKH.

Cxema 1moJjauu qyThs B JOMEHHYIO TI€Yb

SRl

NS

BOoo~NoORWDNE

[EEY
[EEN

Ob6opynoBanue 111 GOPMHUPOBAHUS TOPIUETO TYThs

CocTaB JOMEHHOTO TYThS.

[Topsinok pacnonoxeHus 000pyI0BaHUS 10 (GOPMHUPOBAHUIO TYThSL.

Cxema nmojavu 1yThsl B JOMEHHYIO niedb. OCOOEHHOCTH pabOThl 000PYIOBAHMS.
CucreMa OXJIaXXKJIEHUSI JOMEHHOHU IIeUu

NS



ok wnE

»ow

No o

10.

11.

12.

13.

14.

15.

16.

17.

PN E

1.

Hasnadyenue 1 ycTpOMCTBO CHUCTEMBI OXJIAXKICHNS JOMEHHOM €Y.
Tune! XOJIOAWIEHUKOB JTOMEHHOHN IIEYH.

Buapl oxnaxaarommx peareHToB. JJ0CTOMHCTBA U HETOCTATKHU.
OxnaxmaeMas M HeoxXJa)kaaeMas 9acTh JOMEHHOM IICUH.

Mecra yCTaHOBKHU Pa3iUYHBIX TUIIOB XOJIOIUILHUKOB.
Oxytaxxnenue Jiemand 1oMeHHoi neun. OcoOEHHOCTH.

VYnpaieHue Xx0/10M JIOMEHHOM TIaBKU

IlonsiTHe pOBHOIrO X04a TOMEHHOM nieun. [IpuunHbl HapylIeHus ero.

JlaTuuku, MECTO pacHoJIOKEHUs UX I 3aMepa KOJUYECTBA AYThsl U JABJICHUS TOPSYETO
IyThs. XapakTep AMarpaMmm Ipyu pOBHOM XOJI€ TIEUH.

KoHTposab pa®oThl neun 1o BU3yajlbHbIM HAOIIOIEHUSIM.

Pacrnionoxxenue natunkoB U MecTa 0TOOpa UMITyJbca AJis 3aMepa TEMIIEpaTyphl U JaBJICHUS
KOJIOUTHMKOBOTO Ia3a. XapaKTepHble AMAarpaMMbl IIPU POBHOM XOJE IIE€YH U PACCTPOMCTBAX
ero.

KOHTpob ypoBHS U OYepTaHUS IOBEPXHOCTH 3aCBHIIIH.

IIpyn4urHBI HUKHUX NOABUCAHUM IKXTHL. [IyTH CHUXEHUS UX BEPOSTHOCTEN.

[lepeuncnuth BUIBl PACCTPONUCTB XOAa AOMEHHOH miuaBku. [logpoOHO O 3arpomMoxaeHuM
ropHa: NPUYUHBI, IPU3HAKHU, METO/IbI IPEAYIPEKACHUS U YCTPAHEHUS.

[TepeuncnuTh BUABI pacCTPONCTB X01a IOMEeHHOMU u1aBkU. [1oapoOHO 0 BepXHUX
[OJIBUCAHUSAX: IPUYUHBI, IPU3HAKHU, METO/Ibl IPEAYIPEKACHUS U YCTPAHEHUS

[lepeuncnute BuABl HapyLIEHUs TIa3opaclpefesieHuss B JoMeHHoW neuu. IlogpoGHO o
nepupepuitHOM X0/1€: TPUIHHBI, TPU3HAKH, METO/BI MPEIYNPEKIACHUS U YCTPAHCHHUS.
[lepeuncnute BuAbl HapyLIEHUs TIa3opacmpefesieHuss B JoMeHHoW neuu. IlogpoGHO o
KaHaJbHOM XO/JI€: IPUYHHBI, IPU3HAKH, METOJIbI IPEAYIPEXKACHUS U YCTPAHEHHUSI.

Mertonbl perynupoBaHusi AOMEHHOH IuaBkoil “cBepxy”. IloapoOGHO 0 pexume 3arpysku:
Macca Io/1aun, CUCTEMA, YPOBEHD 3aChIITH.

Mertoabl perynupoBaHus JOMEHHOH M1aBku “cBepXy’. [TogpoOHO 0 peryinpoBaHum pyaHOR
Harpy3Kou v peryJaupoBaHUU OKPYXKHOTO pactupeneneHus “BPII”.

[TepeuncnuTh METO/BI pETyIUPOBaHMS X0a JOMEeHHOH neun “cBepxy”. I[1oapoOHO 0 HOBBIX
croco0ax peryaupoBaHusi: EPEMEHHBIN YPOBEHb 3aChIIH, CTYIIEHYaTOE OTKPHIBAHUE
00JIbIIIOr0 KOHYCA, IPUMEHEHHE OIBM)KHBIX IUTUT KOJIOIIHUKA

[Tepeuncnuth METOJIbI PETYIUPOBAHUS TOMEHHOM TU1aBKH “‘cHU3Y . IloapoOHO o
PETYJINPOBAHUU PACXOJIOM IYThsl 1 COOTHOIIEHNEM IIPUPOIHBIN ra3- TEXHOJIOTUYECKUI
KHCIIOPOJI.

Hwxuane noasucanus WuUXThl. [IpUunHbL, IyTH CHUKEHUS UX BEPOSTHOCTH.

AHanu3 paboThl JOMEHHON Ne4H Mo Juarpamme u3MeHeHus cojepxanus CO2 no ceyeHuro
KOJIOLTHHKA.

AHanu3 paboThl JOMEHHOM Ne4H 10 AUarpaMMe U3MEHEHHS TEMIIEpaTyphl ra3a 10 CEUEHUIO
KOJIOIITHHKA

OcTaHOBKa 4

[Tpunumn paboTel AOMEHHOW Me4H

Heo6xoauMocTh KpaTKOBPEMEHHBIX OCTAHOBOK JJOMEHHBIX MEUeii: MPUMEpBHI.
Heo0xoauMocTh JUIUTENbHBIX OCTAHOBOK JJOMEHHBIX MEYEH: MPUMEpHI.
Heo6xoauMocTh BBIHYKJICHHBIX OCTAHOBOK JIOMEHHBIX I€YeH: TPUMEPHI.

[TprimepHBIE KOHTPOJIbHBIE PAOOTHI

Kontponbnas padora Nel «3amgyBka JOMEHHBIX TIEUCH»
3amyBKa JOMEHHbIX niedeid. [locnenoBareTbHOCTh Onepanui.
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NoakownE

Onpenenenue 3aayBOYHBIX IIUXT JOMEHHBIX neyeil. Ocobennoctu. HeoOxoaumocTs
WCIIOJIb30BaHUs CIEIUAIBHBIX 33 lyBOYHBIX IIUXT.

3arpy3ka 3aJyBOYHBIX LIIUXT I10 BBICOTE JJOMEHHOM Meuu.

CoOctBeHHo 3axyBka. OcoOeHHOCTH (TemmepaTypa M pacXxox  [JyThs, HaJlIW4ue
JIOTIOJTHUTEIHHOTO TOIUIMBHON JT0OABKH, BIAKHOCTH JIyThs).

[TonsiTvie pa3gyBOYHOIO NEPUOAA.

[1epBblii BBITYCK KUIKUX MPOAYKTOB IUIaBKH. OCOOEHHOCTH.

ITponOmKUTENBPHOCTD 33 yBOYHOTO IEPHOJA U BBIXOJ II€YX HA IPOCKTHYIO MOIIHOCTb.

KonTponbnas padorta No2 «Beinyck u nepepadoTka MpOayKTOB IIaBKU»

HaszHnaueHue u ycTpoicTBO UyIryHHOM M IIUIAKOBOW JIETOK JIOMEHHOU MEYH.

[ToaroroBka K BBIMYCKY KUJIKHX MIPOIYKTOB IIJIaBKH.

CoOCTBEHHO BBIITYCK KHUJIKHX [TPOJYKTOB ILIaBKU.

Paznenenue uyryHa u nuiaka Ha JUTEHHOM JABOPE.

3aKpbITHE YYTYHHOM JIETKH.

[MpuHIMI pacyeTa panMOHAIBHOTO KOJMYECTBA BBITYCKOB IPH U3BECTHOM ’ BBIMYCKA.
Crioco0sI epepaOboTKH OTHEHHO-KUIKOTO IIJTaKa.

KonTponbhas padota Ne3 «OurcTka KOJOIIHUKOBOTO Ta3ay

Cxema O4YMCTKH JOMEHHOTO rasa. IlogpoOHO o rpyOoil ouMCTKE. AmNmaparbl, MPHHIUI
NEeNUCTBUSL.

Cxema 04MCTKHM JOMEHHOTO rasa. [1ogpoOHO 0 moayTOHKON ouMcTKe. Annaparsl, IPUHILIKIT
NEeNUCTBUSL.

Cxema ouucTku JOMEHHOro rasza. IlogpoOHO o ToHKOW ouMcTKe. AmNmapaThl, MPUHIIMII
neiictBus TpyOsl BeHtypu.

Cxema ouucTKH JTOMEHHOro rasza. IlogpoOHO O TOHKOW oO4MCTKe. AmmapaTsl, MPUHIIMII
JecTBUs HIIEKTOpOUIbTpa.

Cxema ouucCTKH JTOMEHHOro rasza. IlogpoOHO O TOHKOW oO4HCTKe. AmnmapaTsl, MPUHIIMII
JIECTBHS PyKaBHOTO.

Cxema ouucTkH JOMEHHOro rasza. IlogpoGHO O TOHKOW oO4MCTKe. Amnmaparsl, TPUHIIHUI
JIEUCTBHS IPOCCEIIBHON IPYIIIIBL.

Cxema ouuCTKHM JTOMEHHOro rasza. IlogpoOHO O TOHKOW oO4MCTKe. AmnmapaTsl, NPUHIIMII
nevicteus ' YBT.

KonTponbnas padota Ned4 «OrnieHka paOOThI TOMEHHON MEYH)

OLeHKa TEmIOBOIO COCTOSIHUS JOMEHHOIO Ipolecca M0 XUMHUYECKOMY COCTaBY YKUIKHX
MPOIYKTOB IJIABKHU.

BusyanbHasi oneHKa TEMJIOBOIO COCTOSIHUS JIOMEHHOTO Ipollecca MO BHEIIHEMY BHUIY
KUAKUX IPOAYKTOB ITJIABKH.

[lo namnbiM KHUII uper mnoBellleHHE TeMmmepaTypbl KOJOIIHMKOBOTO raza. O 4em 3TO
roBoput? JlaTh pazBepHyTOE OOBSICHEHHE.

[To nanubiM KUIT naet nonnxkenue remMneparypbl KOJIOIMIHUKOBOTO raza. O 4em 3To TOBOPUT?
Jatb pazBepHyTOE OOBSICHEHHUE.

[To nanueiM KUIT uner nonmxkenue coaepxannst CO2 KOTOIMTHUKOBOTO rasa Mo nepudepuu.
O gem 310 ToBOpUT? JlaTh pa3BepHyTOE OOBICHEHHE.

[To nanueim KUIT Habmromaercss 3aMeIeHHOE U HEpaBHOMEpHOe cpabareiBanue mogad. O
4yeM 3To roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.

[To manueim KUII nHaGmromaercss magenue coaepxkanuss CO2 TOTbKO B OJHON TOYKE
kojomHuka. O ueM 3To roBoput? JlaTh pazBepHyTOE 0OBSICHEHHE.

[To Bu3yanbHBIM HAONIOIEHUSAM Ha (ypMbI CTalld MPUXOAUTH TEMHBIE KYCKH Kokca. O yem
3T0 roBopuT? JlaTh pa3BepHyTOE OOBSICHEHHE.



9. Tlo aHanmu3y XMMHUYECKOTO COCTaBa YyryHa HaOJII0JaeTCs TOHM)KEHUE COJIEpyKaHU MapraHia
B HeM. O 4em 370 roBoput? JlaTh pa3BepHyTOE OOBICHCHHE.

10. o aHanmM3y XMMHYECKOTO COCTaBa YyryHa HaOJIIOJIAeTCs MOHMKEHHE COJCPKAHUS CEpPhI B
HeM. O yem 310 roBoput? JlaTh pa3BepHyTOE 00BSICHEHHE.

11. o aHamM3y XUMHUYECKOTO COCTaBa YyryHa HAOIIOIAeTCS MOHKEHUE COJICPKAHUS KPEMHHUS
B HeM. O yem 310 roBoput? JlaTh pa3BepHyTOE O0BSICHEHHE.

12. To aHanu3y XUMHUYECKOTO COCTaBa IJIaKa HAOII01aeTCs TOHMKEHNE OCHOBHOCTH ero. O uem
310 roBoput? Jlath pazBepHyTOE OOBSICHEHHUE.

13. Io aHanM3y XMMHYECKOTO COCTABA IUIaKa HAOII01aeTCs TOBBIIEHHE OCHOBHOCTH ero. O uem
3To roBoput? Jlath pazBepHyTOE OOBSICHEHHUE.

KonTponbnas padora No5 «IIpakTuka BeZieHHs JOMEHHOTO IIPOIECCa)

1. OnwmcaTe NPUHIUI ACUCTBUS MTPEICTABICHHOTO 000PYIOBaHUS AJII KOHTPOJIS CX0J1a cToI0a
[IMXTHI HA JOMEHHBIX Teuax:

2. Omnwucatb MMPUHIHUIT KOHTPOJIA CX04a HIUXTOBLIX MAaTCPHUAJIOB IO HpCI[CTaBJICHHOﬁ CXEMCEC

3. Omucarp NpeCTaBICHHYIO TUarpaMMy, IPUHIIUI €€ TTOCTPOCHUS



4. Tlo nmpeacTaBIEHHBIM AUarpaMMaM ONPENEIUTh THII PACCTPOICTBA X043 JOMEHHOM Me4n




Kontponbras padota Ne6 «TexHOIOTrHYEeCKUE OTepalliy MPH IKCILTyaTallui TOMEHHBIX ITeUei»
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OcTaHoOBKa meuu Al CMEHbI BO3ayTHOM (pypmel. [locienoBaTensHOCTh ONEpalui.
Oco6eHHOCTH BBITYBKH JIOMEHHOM TIeuH repes] peMoHToM | paspsa
Brinmyck K03710BOro 4yryHa u3 JIOMEHHOM Meyu.
PemonT nomennoi neuu Il pazpsina.
PemonT nomennou neuu III paspsna.
6. PemonT nomenno neun I paspsiaa.



ITPUJIOKEHHUE 2

7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMe)KyTO‘{HOi/i aTrrecranmum

a) HﬂaanyeMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO'lHOfI aTrrecramum.:

CTpyKTypHBIii
3JIEMEHT [Tnanupyemble pe3yabTaThl O0yUeHHS
KOMIIETEHIINH

O1neHOYHBIC CPEACTBA

[1K-2: Crioco6eH BBIMOJIHATH 3a/1a41 IO TPOSKTHPOBAHUIO OCHOBHOT'O M BCIIOMOTATENILHOTO 000pyI0BaHUS

[1K-2.1 Pemaer 3amaum 1o  IPOEKTHUPOBAHMIO
OCHOBHOT'O u BCIIOMOTATEIILHOTO)
o0opyoBaHUs

HpI/IMepHLIC TCOPCTHUYCCKHUEC BOIIPOCHI AJIA 9K3aMCHA

HaznaueHnue u ycTpoiicTBO OYHKEPHOU CTaKadbl.

Tunsl Bo3gyxoHarpeBaresneil JomeHHou neun. [punnun paboTsl.

ITnan IOMEHHOTO 11€Xa: COCTaB KOMIUIEKCA I1€YU U PACIIOI0KEHUE MeUei.
JluteitHpiil 1BOp 1oMeHHOM neun. HasnaueHue.

Cxema OYMCTKH JJOMEHHOTI'O rasa.

ITonaya MUXTOBBIX MAaTEPUAIOB HA KOJIOIMIHUK JIOMEHHOMN IIEYH.
CucremMa OXJIaKIEHNS TOMEHHBIX MTEYEH.

IIpumepHbIe NpakTHUYECKHeE 32JaHNUS JIS1 IK3aMeHa:

Ornpenenuts npeacTaBIeHHOE 000pyA0BaHUE, OOBICHUTH IPUHITUTT ACTBUS

— Omnpenenutb MaTepUabl 175 U3AETUN U KOHCTPYKIUH 115
MIPEICTaBICHHOTO 000pYAOBaHUS.




CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

- Ilo HpeI[CTaBHeHHOﬁ CXEMC BbIIBUTH JOCTOMHCTBA U
HEAOCTATKU ITpoHuecca MUuXTOonoJa4uun

Vka3zaTh JOCTOMHCTBA U HETOCTATKHU YKa3aHHOI'O O60py,Z[OBaHI/I$I
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— Ornucarb IIPpUHIHUIT JEHUCTBUSA MMpEACTaBJICHHOI'O 060py,£[OBaHI/IH AJIs1 KOHTPOJIA
cxoaa cToy10a IMMXTHI HA JOMCHHBIX II€4Yax:




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

Onpenenuth THM IIAHKPOBKU 000PYIOBAHMS JOMEHHOTO 11eXa. YKa3aTh OCHOBHOE U
BcIiomMorarensHoe o0opyaoBanue. [lepeuncanTs JOCTOMHCTBA U HETOCTATKH JaHHON
MJIAHUPOBKHU

— Omucarp TUI JUTEHHOTO JABOPA, yKa3aTh 000pyJI0BaHuUE, Kelioba, Crocod
yOOpKH TITaKa




CrpyKTypHBII

AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CPEACTBA
KOMIIETEHIINH
[1K-4: CriocoOGeH BBIMOJNHATH 3aJla4M 10 OLIEHKE ChIPbS U METAILTyPrUYECKON MPOAYKIMHU, KOPPEKTUPOBATH U KOHTPOJIUPOBATH MPOU3BOICTBEHHBIH
IDQIIECC
[1K-4.1 OnenuBaer celpbe M MeTajuypruueckyto | [IpumepHblie TeopeTHYECKHE BOMPOCHI HA IK3aMEH:

NPOAYKIHIO, KOPPEKTUPYET u
KOHTPOJIMPYET MIPOU3BOJACTBEHHBIN
mporecc ¢ OOOCHOBAaHUEM  IPUHSTHIX

TEXHOJIOTHUYCCKUX U TCXHUYCCKHUX MCP

KoHTposib paboThl 1I€4M 10 BU3yaJIbHBIM HAOIIOACHUSIM.

KoHTposib ypOBHS ¥ OYepTaHHS TTOBEPXHOCTH 3aCHIIH.

[IprunHBI HUXKHUX TOABUCAHUM MIKMXTHI. [IyTH CHHXKEHUSI UX BEPOATHOCTEM.

AHanmu3 paboThl JOMEHHOW IME€Yd IO auarpamme usMmeHeHus cojaepxanus CO; 1o
CCUCHHIO KOJIOIIHUKA.

HpHMeprle NMPAKTUYICCKUE 3aJTaHUA HA IK3aMCH:

OneHka TEmIoBOro COCTOSHUS OMEHHOIO IPOLEcca IO XHMHUYECKOMY COCTaBY
KUJKHUX MPOAYKTOB ILIABKU: I10 INPEACTaBICHHBIM XMMHYECKUM COCTaBaM 4yryHa
OIIpEENIUTh, IIPU BBIIIABKE KAKOTO YyryHa TEMIIEpAaTypHbIH YPOBEHbB Ipoliecca ObLI
BbIle. JlaTh pa3BepHyTOE OOBSICHEHHE.

Uyryn |Fe% |Si% |Mn% |P% |S%
1 94 060 |055 |007 |0,018
2 94 050 |044 |007 |0,020

BuszyanbHasi OLleHKa TEIUIOBOTO COCTOSIHUS JOMEHHOTO IpoIecca MO BHEIIHEMY
BHUY KHJIKUX MPOJYKTOB IUIABKHU: MO MPEACTABICHHBIM 00pa3ilaM 4yryHa U IUTaKa
OTIpEeACNUTh TEMJIOBOM YPOBEHb MpoIlecca, MPU KOTOPOM OBbUIM BBIMJIABICHBI STH
00pas3Iibl.

[To nanueiM KUII naetr noHnmxeHne temrepaTypbl KOJOIHUKOBOTO raza. O yem 3to
roBoput? JlaTh pa3zBepHyTOE OOBSICHEHHUE.

ITo mamasiM KHUIT maer nonmxkenue coaepxkanuss CO; KOJOIIHMKOBOTO rasza Io
nepudepun. O yem 310 roBoput? Jlath pa3BepHyTOE OOBICHEHHE.

[To nanueivM KUIT HaGnrogaercs 3aMe/UIEeHHOE U HEpaBHOMEPHOE cpadaThIBaHHE
nojad. O yem 310 roBoput? Jlath pazBepHyTOE OOBSICHEHHE.

[To naraeiM KUIT nHabmrogaetcs naaerue coaepxkanuss CO, TOMBKO B OTHON TOUKE
koJomHanka. O gem 310 roBoput? JaTh pa3zBepHyTOE OOBSICHEHHUE.




CrpyKTypHBII
DIIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

— Ilo Bu3yasibHBIM HAOMIOIEHUSM Ha (DYPMBI CTaIM IPUXOJUTH TEMHBIE KyCKH KOokca. O
4yeM 3T0 roBopuT? JlaTh pa3zBepHyTOE OOBSICHEHHE.

— Ilo aHanM3y XUMHUYECKOTO COCTaBa YyryHa HaOJIr01aeTCsl MOHMKEHHUE COJIePKAHUS
Maprania B Hem. O uem 310 roBoput? [laTh pa3zBepHyTOE OOBSICHEHHE.

— Ilo ananu3y XMMHUYECKOT0 COCTaBa UyryHa HaOJI0JaeTcs MOHMKEHNUE COJIepKaHus
cepsl B HeM. O yem 3710 roBoput? JlaTh pa3BepHyTOE OOBSICHCHHE.

— Ilo aHanu3y XMMHUYECKOI0 COCTaBa YyryHa HaOJI0JaeTcs IOHMKEHNUE COJIEpKaHus
kpemHuus B HeM. O gem 310 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.

— Ilo npencraBiieHHBIM AUarpaMMaMm OINPEACIIUTh TUIl PACCTPOKUCTBA X0Aa IOMEHHOMN
neyu. YKas3aTh BpeMsl HACTYIUIEHHUs paccTpoiicTBa. OnpeleanTh TEXHOIOTUYECKHE
PCLICHHUS JULsl yCTPAHCHHUSI PACCTPOHCTBA.

— Ilo npencraBiaeHHBIM TUAarpaMMaM ONPEAEIUTh TUIT PaCCTPOMCTBA X0/1a TOMEHHOU
neyu. YKa3aTh BpeMsl HaCTYyIUIEHUsI paccTpoiicTBa. OnpeeanuTh TEXHOIOTUYECKHE
pELIEeHUS 1T

Hamcienne ®

— Ilo npencraBieHHBIM AMarpaMMaM OINPEAEIIUTh TUIl PACCTPOKUCTBA XOAa IOMEHHOM
neyu. YKa3zaTh BpeMsi HaCTYyIUIeHUsI paccTpoiicTBa. OnpeeanuTh TEXHOIOTUYECKUE
pelieHus Ui yCTpaHEHHs pacCTpoiicTBa




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

Omnucartb IMPUHIHUIT KOHTPOJIA CXO0/Ja HIMXTOBBIX MaTCPHUAJIOB I10 HpeI[CTaBHeHHOﬁ
CXEMCEC

7

Onucarb IPEACTABICHHYIO IHAarpaMMy, IpUHOUII €€ IIOCTPOCHUS:

ITo nmpencraBieHHBIM JUarpaMMam ONPENEIUTh TUIT PACCTPOMCTBA X04a JOMEHHOM
neyu. YKaszaTh BpeMsi HaCTyIUIeHUsI paccTpoiicTBa. OnpeieTuTh TEXHOIOTUYECKHE
peuieHus 1uisl yCTpaHEHUs! pacCTpOMCTBa

7

i
i

1l %
Ilo Hpe,I[CTaBHeHHOﬁ JuarpaMmme ornpeaCInTb THUIL BO3MOKHOM adBapyuHn U MCTOJbI




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

Oe3omacHoi JIMKBUIALIUN €€ ITOCISACTBUI

=
[To npencraBieHHON AUarpaMme ONPEAEIUTh TUII BO3MOKHOW aBapuu U METOJbI
0€30MacHOl IMKBUIALMY €€ OCIENCTBUH




0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH

OLleHUBAHUS:

[IpomexyTouHass arrectaluus @O JUCHHUILUIUHE «OKCIUTyaTalus JAOMEHHBIX Teueii»
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HaHUH, W TPAKTHYECKHE 3a/aHUs, BBIABISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHHA U
BJIQJICHUH, IPOBOAUTCS B opMe IK3aMEeHa.

OK3aMeH 10 [JaHHOW [UCHUIUIMHE MPOBOAMTCA JUOO B yCTHOM ¢opMe 1O
9K3aMEHAIlMOHHBIM  Owieram, Jmb0 B  ¢GopMe  SK3aMEHALMOHHOTO  TECTUPOBAHMAL
DK3aMEHAIIMOHHBII OWJIeT BKJIIOYAeT JBa TEOPETUUYECKHX BOMPOCA M OJHO MPAKTHUYECKOE
3ajaHue. JK3aMEHAIIMOHHBIM TeCT BKIIOYAET TEOPETHUECKHUE MPAKTUYECKUE BOIPOCHl. Bompocs!
Ha DPK3aMEH M IK3aMEHAIIMOHHBIM TECT OXBATHIBAIOT BECh OOBEM H3ydaeMOW TUCIMILIMHBI B
coorBeTcTBUM ¢ PIIJI.

Bonpocel Ha sKk3aMeH M 9K3aMEHAIMOHHBIN TecT OepyTcs U3 BOMPOCOB MO KOHTPOIBHBIM
paboram. Ilpu cnade sx3ameHa oOydarOmuUNcs JOKEH IPOAEMOHCTPUPOBATh HABBIKK M YMEHUS
9KCILTyaTalluu TOMEHHOTO 000pYA0BaHNUs, 3HAHHS IO BOIIPOCAM aHaJIM3a pabOoThl JOMEHHOM eun
B TMEPHUOJBI C POBHBIM XOJIOM H ero HapyuieHueMm. OOyyarouiuiicss T0JDKeH MoKa3aTh yMEHUe
OTIpeNeNATh BU HApYIIECHHUS X0/1a TOMEHHOW TUIAaBKU 10 TIPEACTABICHHBIM JHarpaMMaM.

IMoka3aTeu U KPUTEPUHU OlLIeHUBAHUS IK3aMeHa B YCTHOI ¢gopme:

— Ha OUEHKY «OTIHYHO» (5 0ayioB) — OOy4aroluiicss JEMOHCTPUPYET BBICOKHMI YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHACT TMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYallUsX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OIEHKY «Xxopoimo» (4 Oamia) — oOyd4aronIUiics JEMOHCTPUPYET CPEIHUN YpPOBEHBb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOIMYCKaIOTCS
HE3HAUUTeNIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OIepalusix, HepeHoce
3HAHUH U yMEHUI1 Ha HOBBIE, HECTAHIAPTHBIC CUTYaIUH.

— Ha OLEHKY «yJIOBJIETBOPUTENBHO» (3 Oayuia) — oOydaromuiics JEMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(OPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0JIe KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIHBHBIX 3HAHWW, yYMEHHWI, HaBBIKOB, OOYyYalOIIUIiCS
UCTIBITHIBAET 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUN 3HAHUSMH M YMEHUSMH TIPU HX
NepeHOCce Ha HOBbIE CUTYAIHH.

— Ha OLICHKY «HEYJOBJIETBOPUTEILHO» (2 Oayia) — o0yJaromuics He JEMOHCTPUPYET 3HAHUS
TEOPETUYECKOTO Marepuajia, JOMYyCKaeT CyNIeCTBEHHBbIE OMMOKH, HE MOXET IOKa3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3aj1au.

IMoka3aTeu U KPUTEPUHU OIIEHUBAHUS IK3aMeHa B BHJIe TecTa:

- Ha OLIEHKY «OTIM4YHOY» (5 OamnoB) — oOyyaromuiicss JEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHINI, BCECTOPOHHEE, CHCTEMAaTHYeCKOE W TJIyOOKOe 3HaHHE
y4eOHOTO MaTepualia, CBOOOJHO BBHITMIONHSAET TNPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYeT
3HAHUSMH, YMEHHUSIMHU, IPUMEHSET UX B CUTYAIMX MOBBIIIEHHOM CII0)KHOCTH, YTO COOTBETCTBYET
pe3ynbTaTy TectupoBanus 75% u 6oree;

- Ha OLIEHKY «xopouio» (4 6amra) — oOyuarommiics IEMOHCTPUPYET CpPEIHUN YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHBI, HO JIOMYCKAIOTCS

HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IPHU aHAJIMTUYCCKUX OIICpalusix, ICPCHOCC



3HaHWM W YMECHHH Ha HOBBIC, HECTAHIAPTHBIC CHTYallMH, YTO COOTBETCTBYET pE3YJIbTaTy
tectupoBanus 60-74 %;

— Ha OIICHKY «YAOBIETBOPUTEIBHOY (3 Oania) — 00yJaroImuiics JIeMOHCTPUPYET MMOPOTOBBII
ypOBeHb C(OPMHUPOBAHHOCTH KOMIIETCHIIMI: B X0JI¢ KOHTPOJBHBIX MEPONPUSATHHA JOMYCKAIOTCS
OIIMOKH, TPOSBISICTCS OTCYTCTBUE OTACIHBHBIX 3HAHWW, yYMEHWI, HaBBIKOB, OOYYaIOLIUICS
UCTIBITHIBACT 3HAYUTEIIBHBIC 3aTPYJHCHUS TPU ONEPHUPOBAHUU 3HAHUSMH U YMEHUSIMH TIPU HX
NepeHOoce Ha HOBBIE CUTYAIMH, YTO COOTBETCTBYET pe3yibTary TectupoBanus 50- 59 %;

— Ha OLEHKY «HEYIOBJIECTBOPUTENbHO» (2 Oamna) — oOyyaromuicss He IEeMOHCTPUpPYET
3HAHUSI TEOPETHUECKOT0 MaTepHala, JOMYyCKAaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET IOKa3aTh
UHTEJUICKTYaJbHBIC HABBIKM PEIICHHS NPOCTHIX 3a/a4, YTO COOTBETCTBYET pe3yJbTaTy

tectupoBanus meHee 50 %.



