MHHHCTEPCTBO HAYKH M BBICIHEI'O OBPA3OBAHMUS
POCCUHNCKON OEJTIEPALIMU
Peaepanbioe rocylapersenioe 610KeTHOE 00PA3OBATEILHOE YUPEIKICHHE

BBICLIETO 00pa30BaH s
«MarHuToropeki rocy1apeTBeHHbIA TexHuueckuit ynusepceuret um. I.1M. Hocosan

VTBEPK/IAIO
. Jlupertop UIMMuM

- A.C. Casunos

20.02.2024 r.

PABOYAS ITPOI'PAMMA JUCUHTIVIMHBI (MO JI51)

METOAbI KOHTPOJIA AOMEHHOIO ITPOLUECCA

Hanpagjienne noarotoBku (CrnenuanbHoOCTh)
22.03.02 Merannyprus

Hanpasaennocts (npodyuias/creinainsaiiys) porpamMbl

MeTuLIyprus YepHbIX METAIOB

Yposens Bbiciiero odpazosanus - Gakanaspuar

Dopwa obyuenms
3a04HuUS

Wneruryr/ gakyaprer  MHCTHTYT METALIYPIHH, MAILMHOCTPOEHHS H MATEPHAT006paboTKH
Kadepa Merannypriun H XHMUUECKHUX TEXHOJIOIH

Kype -

Marnunroropek
2024 ron



Pabouas nporpamma cocrasiera Ha ocaoBe ®I'OC BO - GakanaBpHar 1o HarpaBIeHHIO
noxarorosku 22.03.02 Merautyprus (nprka3z MusoOprayku Poccun ot 02.06.2020 r. Ne 702)

PaGouas nmporpamMma paccMOTpeHa H 0100peHa Ha 3aceaHuu Kadeapbl MeTamnyprau u
XMMHYECKHX TEXHONOTHit "
09.01.2024, npotokomn Ne 4
3as. kaenpoit

Pa6ouas nporpamma onoGpena meromuueckoi komuccuein UMMuM
20.02.2024 r. npotokoin Ne 4

A.C. Xapuenko

Hpez[cena-r—e;rf{ C:;""—-‘“""‘"Z‘;A(‘ CaBHHOB
Fea)
Pabouas nporpamMma coctasieHa: W
JoueHT kadenpet MuXT, kaHa. TeXH. HayK N.B. Maxaposa

\)I’

Penensenr: % /
nonienT Kadeapst JITTuM, kaH. TexH. HayK / ? ‘/ H.B. Muxankuna




Jluer akryaamn3zanuu pado4eii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceanuu Kadeapsl MeTaurypruu 1 XUMHUECKUX TEXHOJIOTHIMA

IIporokomor 20 r. Ne
3aB. xadeapoit A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, 00CykaeHa u oo0peHa s peanm3aruu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTaurypruu 1 XAMHUECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. )TapquKO

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanuszauu B 2027 - 2028
yueOHOM rofly Ha 3aceaHuu Kadeapsl MeTaulypruu 1 XUMUYECKUX TEXHOIOTH

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. )TapquKO

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena s peanusaruu B 2028 - 2029
y4eOHOM Tojly Ha 3aceaHuu Kadeapsl MeTaurypruu 1 XAMUYECKUX TEXHOIOTHA

[Iporokomor 20 . Ne

3aB. xadenpoit A.C. }apquKo

Pabouas mporpamma nepecMoTpeHa, 00CcyxaeHa u ogoopena st peanmsanuu B 2029 - 2030
y4eOHOM roy Ha 3aceanuu Kadeapsl MeTauryprud 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. xadenpoit A.C. }queHKo




1 Ilesin ocBOEHMS AMCHMILINHBI (MOYJIAA)

[enstmu ocBOEHUS TUCHUIUIMHBI «MeTo1bl KOHTPOJISI JOMEHHOTO ITPOLIECCay SIBISIOTCS:

pa3BUTHE Y CTYJEHTOB JTUYHOCTHBIX KA4eCTB, a Takke (OpMHUpPOBaHHE OOIIEKYIbTYPHBIX
U TpodecCHOHATBHBIX KOMIETEHIUH B cooTBercTBUM ¢ TpedoBanusmu POIOC BO mo
HanpasieHuto 22.03.02 «Metamnyprus».

dbopMupoBaHue y OOydarOmUXCS TPEICTABICHHUMA, 3HAHWUH, YMCHHA W HAaBBIKOB B
COOTBETCTBUH C BUJIOM ITPO(eCcCHOHATLHOM AeITeIbHOCTH;

OCYILIECTBIIEHUE KOHTPOJISI TEXHOJOTUYECKOTO MPOIECCA BBIIIJIABKU YyTryHa B JOMEHHBIX
neyvax.

2 MecTO AMCUMILIMHBI (MOAYJIA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMBbl

Juctuniauaa MeToasl KOHTPOJIsI JOMEHHOTO TIPOIiecca BXOIUT B 4aCcTh y4€OHOTO IJ1aHa
dbopMupyeMyF0 yaacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHUI 00Pa30BaTeILHOM MPOTPAMMBI.

Jlng  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAMMBI  3HaHMsS  (YMEHHUs,  BIIAJCHHS),
c(OpMHUPOBAHHEIC B PE3YJIBTATE H3YUCHUS TUCITUILIAH/ PAKTHK:

ABTOMaTH3aIUs METAJUTYPIHYECKUX ITPOLECCOB

Oo6opynoBaHre COBPEMEHHBIX IOMEHHBIX IIEXOB

ITpoexTrpoBaHKUE JOMEHHBIX €Y 1 BCIOMOTraTeIbHOI0 000py10BaHUS

OCHOBBI METAJITyprU4€CKOro MPOU3BOICTBA

3HaHusl (YMEHUS, BIAJE€HUs), OTYYEHHbIE IPU U3YyYEHUU AAHHON AMCLMILIUHBI OyIyT
MeTobl ONITUMH3ALMY B METAILTYPTUN

[ToaroToBKa K MpoIexype 3alIiThl ¥ 3alIMTa BBITYCKHON KBAIN()UKAITUOHHON pabOTHI
IToaroroska k ciade U caada rocy1apCTBEHHOIO HK3aMeHa
[Ipon3BOACTBEHHAA - IPEAAAIIIOMHAS IPAKTUKA

3 Komnerenuuu ody4amomerocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUSA

AUCHMILIMHBI (MOYJIf1) U IVIAHUPYeMble pe3yJibTaThbl 00y4YeHUs

B pesynbrare ocBoeHUs IUCHUIUIMHBI (MOAayssl) «MeToapl KOHTPOJIS JAOMEHHOTO
npolrieccay 00yJarouuiics 10JKeH 00J1aAaTh CIeIyOIUMH KOMIIETCHIIUAMU:

Kon nanukaTtopa NHaukaTop 1OCTHKEHHS] KOMITCTCHITUH

[IK-4 CnocobeH BBINOIHATH 3aJaddl IO OLEHKE ChIPbSl U METAJUIypIMUYeCKOHl NpOIyKIUH,
KOPPEKTUPOBATH U KOHTPOJUPOBATh IPOU3BOICTBEHHBIH MPOLIECC

[1IK-4.1 OneHuBaeT ChIpb€ U METAJUIYPTrUYECKYI0 IMPOIAYKIHIO, KOPPEKTUPYET U
KOHTPOJIMPYET IPOU3BOJCTBEHHBIH MPOIECC ¢ OOOCHOBAHUEM IPUHATHIX
TEXHOJIOTHYECKUX U TEXHUYECKUX Mep




4. CTpyKTypa, 006EM M COEpKaAHNE JUCHUIIIMHBI (MO1YJIs)
OO6miast TpyI0EMKOCTh AUCIUIUIMHBI COCTABIISIET S5 3a4eTHBIX enuuull 180 akaa. 4acoB, B TOM

qHUCIIe:
— KOHTaKTHas pabora — 12,9 akas. 4acos:
—ayauTtopHas — 10 akaz. yacos;

— BHeayJIuTOpHas — 2,9 akaJl. 4acoB;

— caMmocTosTenbHas padota — 158,4 akas. yacos;

— B (popMe npakTHIECKO MOATroTOBKH — 0 akas. 4ac;

— HOAT'OTOBKA K 3K3dMCHY — 8,7 aKana. gyac

CDopMa aTTeCTaluu - SK3aMCH

AynutopHas 3 s
KOHTaKTHas paboTa E = ®Dopma TeKyILEro
=
B aKaJl. yacax 3] Bu KOHTPOJIA
Paznen/ Tema 2 (B axan. uacax) == A y P Kon
5 & © |caMOCTOSTENBHOM | yCIeBaeMOCTH U
JCIUTUTAHB N £ = ., |xommeTeHHn
Q & paboThI MPOMEKYTOYHOM
na6. | mpakr. | € &
Tex. : 1 2¢ aTTecTaluu
3aH. 3aH. | O &
1. Iloxa3zarenu KayecTBa
CBIPBEBBIX MaTepuanoB u
MIPOAYKIMH JJOMEHHON IJIABKH
1.1 Ilonarue CBIPbs
OMEHHOTo Iporecca. Buabt
i[m bEBBIX b LIMaTe I/Iaﬂi[B Bomoaxenne 3ammra
P p : 0,5 1 12 MIPaKTHIECKON MIPaKTHIECKON [IK-4.1
Iloka3zarenu KayecTBa
paboTsr Nel paboTbr Nel
CBIPBEBBIX MaTepHajoB
JIOMEHHOM IUIaBKH 4
1.2 Bunst HIPOAYKIHU ITpopaboTka
JOMEHHOTO mporecca. JIEKIMOHHOTO
CocraB 4yyryHa, Luiaka a Marepuana. N
yrynd, 0,5 1 15 p YcrHblil onpoc ITK-4.1
ra3oB. [loka3arenu kauectBa Tlouck
TPOIYKIHU JIOMEHHOTO UH()OPMAITHH TI0
mporecca TeMe 3aHATHS
Wroro no pazneny 1 2 27
2. Tlokazatenu pabOTBl JOMEHHOM
IIeYn
2.1 TeXHHUKO-3KOHOMHYECKHE
TOKa3aTeNn a0O0TEHI Honcex
. p 13 | nadpopmanuu o | YcTHBIH onpoc [1K-4.1
noMeHHoil meun. [Ipenesnst
. TeMe 3aHATHS
M3MEHEHHS TT0Ka3aTelel.
4
TTouck
2.2 Bsaumocss3b .
Hokasareneil KauecTBa AOTIOTHHTEIL HOM
13 | undopmaruu o | YerHsii onpoc ITK-4.1
CHIPBEBBIX ~ MAaTepHajoB H N
o 3a7laHHOH TeMe
paboThl JOMEHHOI! reun
Hroro no pazaeny 26
3. TlapameTpbl W TMPHUHIIUIBI
KOHTPOJISL TOMEHHOTO IIpoIiecca
3.1 ITapaMeTps! ¥ IPUHIUIIBI Tlouck
KOHTPOJISI TIpOIIecca 3arpy3Ku 10 | uadopmarnuu no | YcTHeIH onpoc [TIK-4.1
JIOMCHHBIX Teueit TeMe 3aHATHS
4
3.2 [TapaMeTpsl ¥ IPUHIUIIBI Tlouck
KOHTPOJISI JyTHEBOTO PEXKIMa 10 | uadopmanum no | YcTHBIH onpoc [TIK-4.1

JAOMCEHHOTIO IIponecca

TEMC 3aHATUS




3.3 [TapaMeTps! ¥ IPUHIUIIBI

KOHTPOJIS Tomcx
P 10 | uadopmanuu no | YcTHbI onpoc ITK-4.1
ra30IMHaMIYECKOTO PEeXIMa
TeMe 3aHATHS
JIOMEHHOT0 IIpolecca
3.4 TlapaMeTpsl M TPUHITUATIBI TTouck
KOHTpPOJIsl Mpouecca 3aqyBKU 7 | uadopmarnuu o | VYcrHsli omnpoc ITK-4.1
JOMEHHBIX Teqeit TeMe 3aHATHS
3.5 IapaMeTpsl U TPUHITUATIBI TTouck
KOHTPOJIsI IIPOLIECCA BBIAYBKU 8,4 | undpopmanuy o | yCTHBIH ompoc ITK-4.1
JOMEHHBIX Teqeit TeMe 3aHATHS
HWroro no pazgeny 45,4
4. KoHTponms Xoaa IOMEHHOTO
npolecca
4.1 TloHaTHE POBHOTO XOHAa TTonck
JIOMEHHOH Iedn, MoKa3aTeNnu 10 | uadopmanuu no | YcTHbli onpoc ITK-4.1
POBHOTO X072 TeMe 3aHATHS
ITpopaboTka
JIEKLIHOHHOTO
42 Kontpommpyemsie MaTepuana.
TmapamMeTpsl JTOMEHHOTO 0,5 10 Tlounck VeI onpoc [1K-4.1
nporecca, KUIT rHGOpMaUH IO
TeMe 3aHATHS
4.3 TIlapameTpbl  POBHOTO
xoJa JIOMEHHOI TICYH. IIpopaboTka
Busyanpubiit KOHTpPOJIb JIEKLIMOHHOI'O
paboTBl  JTOMEHHOW  IIedH. Marepuana.
Konrponb paboTsl meuu 1o 0,5 10 Tlouck YcrHslii onpoc ITK-4.1
XUMHUYECKOMY COCTaBYy rHGOpMALUH IO
HPOAYKTOB IUIaBKH. TeMe 3aHATHS
OOocHOBaHUE  PE3YNILTATOB
KOHTPOJISI
ITpopaboTka
. JIEKIMOHHOTO
4.4 Bunsl pacCTpoHCTB X0Ja
OMEHHOW TIeYd, TNPHIHHBI MATCpHaTa.
A > P 0,5 10 Iouck YcrHblii onpoc ITK-4.1
nux BO3HHUKHOBEHHUS u
UH(OPMALHH 110
CHoCO0BI YCTpaHCHHUS
TeMe 3aHATHS
IIpopaboTka
JIEKLIHOHHOTO
4.5 [Tapametpsl xozaa
OMEHHOU equ npu MATCPHATA.
K P 0,5 10 Touck VCTHBI onpoc IK-4.1
BO3HHKHOBCHHU
N uHpOPMAIIUH 110
paccTpoiicTB.
TeMe 3aHATHS
Ilonroroska u 3amuTa
4.6 KoppekrtupoBka xoma odopmieHue MIPaKTHIECKUX
JTOMEHHBIX TIeYCH. 1 10 pe3ynbTaToB pabot Ne 2.3 K41
O0ocHOBaHHE MPUHUMAEMBIX HPaKTHYECKUX Brimonaenne '
peleHuit pabot Ne2,3 KOHTPOJIBHOU
paboThI
Hroro no pazaeny 3 60
Hrtoro 3a cemectp 158,4 9K3aMeH
Hroro no gucuuinnge 4 158,4 SK3aM€eH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

Jns  peanu3anuu  MPETyCMOTPEHHBIX BHUJOB  y4eOHOM pabOTBl B KaudecTBe
00pa30BaTEeNbHBIX TEXHOJIOTUI B MPEMOIaBaHUH AUCIUIUINHBI «MeTOabl KOHTPOJISL JOMEHHOTO
IPOLIECCay UCTIONB3YIOTCS KaK TPAJUIIMOHHAS U MOITYIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH, TaK
¥ TEXHOJIOTHSI IPOOJIEMHOTO 1 MHTEPAKTHBHOTO O0yUYCHHS.

C menpro peanu3aluyd KOMIETEHTHOCTHOIO IOAXO0Ja, a Takxke (GOpMUpOBaHUS U
pa3BUTHSA NPOQPECCHOHATBHBIX HABBIKOB OOYYAIONIMXCS PEAIN3YIOTCS CIEYIOIINEe CPEICTBa,
CIIOCOOBI ¥ OpraHU3allHOHHbBIE MEPOTIPHSTHUS:

- U3y4eHHE TEOPETUYECKOTr0 MaTepHuaja TUCHHUIUIMHBI Ha JEKIHUSIX C HCIIOJIb30BAaHHEM
KOMITBIOTEPHBIX TEXHOJIOTUH;

- CaMOCTOATENIbHOC U3Y4YEHHE TEOPEeTHYECKOr0 Marepuajga AUCHUIUIMHBL  C
UCIIOJIb30BAHUEM METOANYECKUX pa3paboToK, ClIeHUaIbHOM Y4eOHOH 1 HayYHOH JIUTepaTyphl;

- ¢opMHpoBaHHE H pa3BUTHE MPO(ECCHOHAIBHBIX HABBIKOB OOYYalOIMXCS Ha
NPAaKTHYECKUX 3aHATHUSIX.

K HMHTEpakTHBHBIM METOJaM, HCIIOJIB3YEMBIM NPU HM3YYEHUH AMCUUIUIMHBI «MeTobl
KOHTPOJISI JOMEHHOTO ITPOIIECCa», OTHOCSITCS: UCTIOIB30BaHNE IPOOIEMHBIX METO/I0B U3JI0KEHHS
Marepuaia ¢ MPUMEHEHUEM SBPUCTUYECKUX MPUEMOB (CO3aHne MTPOOIEMHBIX CUTYAIMH U Jp.);
a TaKKe CO3JJaHUE HIICKTPOHHBIX ITPOAYKTOB (TIPE3CHTAIN ).

Ha 3amsaTmax  mesnecooOpa3HO — HCHONB30BAaTh  TEXHOJOTHIO  KOJUIEKTHBHOTO
B3aUMOOOYYEHUS, COBMENIAs €€ C TEXHOJOrHel mpobieMHoro odydenus. [1pu aTom HE0OX0ANMO
MOBBIINIATH TO3HABATEIBHYIO aKTUBHOCTh CTYJEHTOB, OPraHU3ysl CAMOCTOATENBHYIO paboTy Kak
MCCIIEIOBATEIbCKYIO TBOPUECKYIO IESITEINEHOCTD.

Jlekmu mpoxomsaT Kak (opmMe WHPOPMALMOHHBIX JIGKIMH, Tak W B (opme
JEKIUH-KOHCYIbTALUH, TJIe TEOPETHUSCKUI Marepuall 3apaHee BbIIAaeTCs OOyJaromuMes JUIs
CaMOCTOSITEIIFHOTO HM3YYEHHUs, Ul MOATOTOBKH BOIPOCOB JIEKTOPY, TAKHUM OOpa3oM, JIEKIUS
HPOXOIMT I10 THITY BOTIPOCHI-OTBETHI-AUCKYCCHsL. VIHOTAa IEKIIMK IPOXOAAT B BUJIE IPOOIEMHON
JICKIMH C OCBEIIEHUEM Pa3IMUHBIX HAYYHBIX ITOAX0/I0B K TIOCTABJICHHOH mpodieme.

B u3mo)KeHWu JEKIMOHHOTO MaTepHala M NpPU MPOBEICHUM INPAKTUYECKUX 3aHATHH
IPEIoiIaraeTcsl Mepexo]] 0T PENpPOIYKTHBHBIX METOJIOB OOYyUYEHHs K YaCTUYHO-TIOUCKOBBIM U
UCCIIEI0BATEIbCKUM METO/IaM, Pa3BUBAIOLINM JOIMYECKOE, TEOPETHYECKOE MBIIUICHHE, YMEHHE
apryMEHTHPOBATh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 1eabio BO3MOKHO
UCIIOJIb30BaHUE METOOB IBPUCTUYECKUX BOIPOCOB M OPIHHCTOPMHUHTA (MO3TOBO aTaKH).

B xone 3ansaTHiA IpeanoiaaraeTcs UCHoIb30BaHNE KOMIUIEKCAa HMHHOBAIIMOHHBIX METOJIOB
aKTHBHOTO OOYYEHUs CTY/ACHTOB, BKIIIOYAIOIIEro B ce0si: - CO3JaHne MPOOJIEMHBIX CHUTyaluil ¢
MIOKa3aTeIbHBIM PEIICHUEM ITPOOIIEMBI ITPETI0IaBaTeleM;

- CaMOCTOSTENIFHYIO TIOMCKOBYIO JEATEIBHOCTh B PpEIICHHHM YYEeOHBIX IpOOIIeM,
HAaIpaBJsIEMYIO IIPETIOIaBaTENIEM;

- CaMOCTOSITEIbHOE PEIICHHE MTPOOIEM CTYACHTAMU 0] KOHTPOJIEM IIPETIOIaBaTels.

Peanmzanusi MHHOBAIIMOHHBIX METOJOB OOydYeHHUS BO3MOXHA C HCIIOJIb30BaHUEM
CIIE/TYFOILIUX [TPUEMOB!

- WHCTPYKTaX CTYIEHTOB IO COCTaBJICHUIO TAOJHI, CXeM, rpaduKOB C MPOBEICHHEM
HOCJICAYIOIETO MX aHAJIHN3a;

- TpUMEHEHHE pPEKOMEHIAIM 10 COCTaBJICHUIO TE3UCOB M KOHCIEKTOB IIO
POYUTAaHHOMY MaTepuay;

- pacKpbITHE TpenojaBaTeleM NPUYMH W XapakTepa HEyJIad, BCTPEUAIOMIMXCS NpU
peLIeHun npoodIeM;

- IEMOHCTpAIUS ATbTEPHATUBHBIX MOAXO0/IOB K PEIICHUIO KOHKPETHOU MPOOIIEMBI;



6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00y4ar0IMXCs
[IpencraBieHo B mpuiiokeHuu 1.

7 OueHoYHbIE CPeICTBA /ISl IPOBEIeHUs IPOMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAILHOHHOE O0ecneyeH e JUCIUIIIMHBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. TaBomxkanckumii, C. A. MH(pOpMaIMOHHBIE TEXHOJIOTHH B METAJUTyprHH : y4eOHOE
nocobue / C. A. Tapomkanckuii, T. A. baznoBa. — Mocksa : MUCHUC, 2023. — 112 ¢c. — ISBN
978-5-907560-59-8. — TekcT : anekTpoHHbIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAS CUCTEMA. —
URL: https://e.lanbook.com/book/360353 (nmata obpamenus: 03.04.2024). — Pexum noctyna:
JUIS1 aBTOPU3. I10JIb30BATEIIEH.

2. OcHOBBI TPOEKTUPOBAHMS JTOMEHHBIX TMedei : ydeOHoe mocobue [ans By3oB] / B. T.
Hpyxkos, WN. E. IlpoxopoB, M. B. Maxkapoa ; MarHuTOoropcKuii rocynapCTBEHHbIN
texHudyeckud yauBepcuter um. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa,
2022. - 1 CD-ROM. - 3arm. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20292 (mara oOparmieHus:
03.04.2024). - ISBN 978-5-9967-2510-6. - MakpooOBeKT. - TeKCT : a1eKTpoHHbIN. - CBeneHUs
JnocTynHbl Takke Ha CD-ROM.

3. OCHOBBI METaJUTypTrUYE€CKOr0 IMPOU3BOJICTBA : yueOHUK 11y1s By30B / B. A. burees, K.
H. Bnosun, B. M. Konokonbues [u ap.]. — 5-e uzn., crep. — Cankr-IletepOypr : Jlans, 2024. —
616 c. — ISBN 978-5-507-47607-7. — Tekcr : onekTpoHHbli // Jlanp
9MeKTpoHHO-OnbaoTeynast cucrema. — URL: https://e.lanbook.com/book/397271 (mata
obparmenusi: 03.04.2024). — Pexxum goctyna: ij1st aBTOPHU3. TOJIb30BATEN

3. Kunkodasusie u TBEpAO0PA3HBIE TPOLECCH MOTYYSHHS YEPHBIX U I[BETHBIX METAJLIIOB :
yueOHoe mocobue s By30B] / A. C. Xapuenko, C. K. Cubararymmun, 1. B. Makaposa [u 1p.] ;
Marautoropckuii rocynapcTBeHHbIH TexHuueckuid yHuBepcuter um. [. WM. Hocoma. -
Marunutoropck : MI'TY um. I'. K. Hocoga, 2022. - 1 CD-ROM. - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20275 . - ISBN 978-5-9967-2509-0. -
TeKCT : PIEKTDOHHBIN.

0) JonosiHuTe/IbHAA JINTEPaTypa:

1. Mudopmanronnsle cucreMsl B Metantypruu : yuebnuk / YI'TY (VIIN) ; H. A.
Cnupun, 1O. B. Unatos, B. 1. JIo6anoB u ap. ; mox nayu. pen. H. A. Cnupuna. - ExarepunOypr,
2001.-617 c. : ui., cxemsl, Ta0. - TEKCT : HEMOCPEACTBEHHBIM.

2. 3uranmus, M.I". [IpoexkTupoBanue anmapaToB MbUIETA3009UCTKY : yueOHOe mocodue /

M.I. 3uranmumn, A.A. Konecuuk, A.M. 3uranmmH. — 2-e¢ wu3fg., nepepad. u gom. —
Cankr-IlerepOypr : Jlanb, 2014. — 544 c. — ISBN 978-5-8114-1681-3. — TekcT :
QJIGKTPOHHBIA  //DIIeKTpOHHO-OMOMMoTeuHass cucrema «Jlamp» : [caiit]. — URL:

https://e.lanbook.com/book/53696 .
3. Meramunyprus uyryHa. Yuebuuk mis BY3os. Iloxg pen. 0. C. HOcduna. -M.:
Meramnyprus, 2004. Paznen: Dkcmutyatanus 1oMmeHHbIX nedeit. C. 702-754.

B) MeToan4ecKue yKazaHus:

1. KoHTponb X0/a, opranu3anus U peryjiupoBaHue JOMEHHOW IaBku. Mertoauueckue
YKa3aHUA K MPAKTUUYECKUM 3aHATUSAM IO Kypcy «DKCIUTyaTalusi JOMEHHBIX nedei» / JIpyKKoB
B.T'., BaranoB A.U., Cubaratynnun C.K. — Marauroropck: MI'MA, 2019, 9 c.

2. Cocrosinue pyTepoBKH eUH MMOCIIE BBIIYBKU €€ Ha peMOHT (cTeH, aya.033).

3 Cubararymun C.K., Baranos A.U., Kononnés A.Jl. Pacnpenenenne marepuaioB


https://e.lanbook.com/book/360353
https://host.megaprolib.net/MP0109/Download/MObject/20292%20
https://e.lanbook.com/book/397271
https://host.megaprolib.net/MP0109/Download/MObject/20275
https://e.lanbook.com/book/53696

M0 OKPYKHOCTHU B KOJIOITHUKOBOM MPOCTPAHCTBE JOMEHHOM neuu. HCTpyKIusa. MarHuToropcek:
OI'BOY BIIO “MI'TY um. I'.'1. Hocosa”. 2019. - 15 c.

4. BaranoB A.U., Cubararynnun C.K., Makaposa U.B., Konomnés A./l. Pacnpenenenue
MaTepHaJIOB Ha KOJIOITHUKE IOMEHHOMN MEeYH MpU 3arpy3Ke C UCIMOJIb30BAHUEM KOJIOITHHKOBBIX
wuT. Uaerpykuus. Marauroropek: I'OY BIIO “MI'TY um. I''1. Hocosa”, 2018.— 10 c.

5 Kponoros B.K., Baranos A.M., Konomnés A.Jl., MaxapoBa W.B. H3yuenue
pacripefiefieHusl JaBJICHUS LIMXThl B MOJENAX. MeTOAMYeCKHe YKa3aHUs [Isl BBIOJHEHUS
nabopatopHbix padbot. Marautoropck: I'OY BIIO “MI'TY um. .. Hocosa”, 2019. — 18 c.

r) [lIporpammuoe o0ecnieuenne u MHTepHeT-pecypcebl:

IIporpamMmmHoe oGecnieueHne

Haumenosanwue I10 No noroopa CpoK el CcTBUS JTUIIEH3UU
771p CcBOOOIHO 0eCcCpOYHO
FAR Manager cBOOOJIHO 0ECCPOUHO
Bpaysep Mozilla  |cBoGonHO

: 0eccpovHO
Firefox pacapoctpausemoe 110 p
Bpaysep Yandex CcBOOOIHO 0eccpoyHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAHHbIX " I/IH(l)O PMAIIMOHHBIC CIIPABOYHLIC CUCTEMBI

HasBanue kypca Ccbuika
OnekTpoHHbIe pecypchl OnOmmoTeku MITY wum.|https://host.megaprolib.net/MP0O109/We
I'.'1. HocoBa b
Poccuiickass  T'ocynmapctBennas — OmbOnmoreka. |https://www.rsl.ru/ru/4readers/catalogue
Karanoru s/
[TouckoBas cucrema Axanemus Google (Google URL: https:/scholar.zoogle.ru/
Scholar)
Hanmonanenas wHQOpPMAaMOHHO-aHATUTHYECKAS
cuctreMa — Poccuiickuii wunaexkc HayuHoro|URL: https:/elibrary.ru/project risc.asp
muruposannst (PYHIL)

OnektpoHHas 0aza mepuoandecKux u3nanuii East
View Information Services, OO0 «IBHUCy
9 MaTepHaJIbLHO-TEXHHYECKOE o0ecneueHne JUCIUIIIHHBI (MOIYJIs1)

https://dlib.eastview.com/

MaTepI/IaJIBHO-TGXHI/IquKOG o0OecriecycHue JUCIHUITIIIMHBI BKJIXOYACT:


https://host.megaprolib.net/MP0109/Web
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

1. YueGHast ayauropus Ui IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA OCHAIIIEHA!

- TEXHWYECKHMHU CPEICTBAMU OOyUYEHUS, CIYKAIIUMH JUIsI TPEICTaBICHUS Y4eOHOU
uHpopManuu OOJIBLION ayAUTOPUM: MYJIbTUMEIUNHHBIMU CpEICTBA XpaHEHUs, Iepeladyd u
npecTaBiIeHNus yaeOHOH nH(pOpMaINH;

- CIIeMAIN3UPOBAHHON MeOEIbIO.

2. Y4eOHast ayJUTOpHUs Ut TPOBEICHHS TPAKTUICCKUX 3aHATHI OCHAIIICHA:

TEXHUYECKUMHU CPEJCTBAMU OOYYEeHMsl, CIY)KALIUMM Ul TpeJCcTaBleHUs y4eOHOU -
TEXHUYECKUMU CPEACTBAMHU OOYUYCHHSI, CITY>KallIMHU IS TIPEJICTaBIeHHs yaeOHOH nHpOopMauu
O0bIIONH AayAUTOPUM: MYJIbTUMEIUMHBIMM CPEACTBAa XPAaHEHUs, NEepefayd U Ipe/CTaBICHUs
yueOHOI nHpOopManuy;

- CIIeMAJIN3UPOBAHHON MeOEIbIO.

3. YueOHas ayauTopus Ui IPYHIOBBIX M UHIUBUIYAJIbHBIX KOHCYJIbTALUH, TEKYILETO
KOHTPOJISl ¥ IPOMEKYTOUHON aTTeCTallui OCHAILIEHA!

- KOMITBIOTEPHOH TexHHUKo# ¢ makeroM MS Office, ¢ moakmodenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpe/ly YHUBEPCUTETA,

- CIeLIMAJIM3UPOBAHHON MEOEIIbIO.

4. ITomenieHue st CaMOCTOSATENIbHOM pabOThI OCHAIIEHO:

- KOMITBIOTEPHOH TexHHUKo# ¢ makeroM MS Office, ¢ moakmoyenuem k cetu «MHTEpHET
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpe/ly YHUBEPCUTETA,

- CIeLIMAJIM3UPOBAHHON MEOEIIbIO.

5. Tlomeuienue A XpaHeHHs U MPOQUIAKTUYECKOTO O0OCITy)KMBaHUSA Y4eOHOIro
000pyI0BaHUS OCHAIIICHO:

- CIIeMAIN3UPOBAHHON MEOEIIbIO: CTeIIaKaMH JJIsl XpaHEHUs y4eOHOro 000py10BaHMs;

-MHCTPYMEHTAMH JJIsl PEMOHTa Y4eOHOTr0 000py10BaHHS;

- mKadamu Ui XpaHeHHsl yaeOHO-METOAMYECKON TOKYMEHTALUU U MaTeprallo



IMTPUJIOXEHME 1

6 YueOHO-MeTOUYeCKOE 0O0ecTieueHHe CAaMOCTOATEIbLHOMH padoThl 00y4YarommXxcst

BOHpOCI)I A CaMOIIPOBCPKU IMPEACTABJICHBI B BHAC MNPAKTHUKO-OPUCHTUPOBAHHBIX

3a/laHuil 7Sl BBIMIOJHEHHs] pAacueTOB MO METOJIaM KOHTPOJISI JOMEHHOTO Tpolecca, sl OLEHKU
YMEHUS HCIOJIb30BAHMS TPOU3BOJICTBEHHBIX M TEXHOJIOTHYECKUX JAHHBIX KOHTPOJS PaOOTHI
noMeHHON meun. Takke BOMPOCHL Ml CaMONPOBEPKH MPEACTABICHBI TEOPETHUUECKUMU
BOTIPOCaMH, TPEOYIOUIHe pa3BEPHYTOTO YCTHOTO OTBETA, MO3BOJISIOIIME NPOBEPHTH YPOBEHB
YCBOCHHUS 3HAHUN U OCBOEHUS OOMIMX U MPOPECCHOHATBHBIX KOMIIETEHIIUH 10 AUCIUILITHHE.

[lo pucnuminnae « MeTobl KOHTPOJISI JOMEHHOTO NpOLiecca» MPeayCMOTPEHa ay IuTOpHAs

N BHCAYAUTOPHAA CaAMOCTOATCIIbHAA pa60Ta o6yqa}0umxc51.

AyIuTOpHAas cCaMOCTOsATENbHAS paboTa CTYJACHTOB MPEAIOJIATaeT PEIIeHue KOHTPOIBHBIX

3a/la4 Ha IPAKTHYCCKHUX 3aHATHAX.
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11.

12.

13.

14.

15.
16.

IIpumepHbIe BONPOCHI VI YCTHOT'O ONPOCA M0 M3y4aeMbIM TeMaM
3axyBKa JOMEHHOM Me4M:

Onpenenenue 3a1yBKU JOMEHHOM MEYH.
Dransl 3a1yBKH.
@OyHKIUN 1 0COOEHHOCTH MMPHUEMKH 000PYIOBaHUSI.
@OyHKIUN 1 0COOEHHOCTH CYIIIKa BO3AyXOHarpeBaTesel u JoMeHHoi neun. Heo6xoanmas
IIPOJOJIKUTEIBHOCTD CYILIKH.
@OyHKIUN 1 0COOEHHOCTH MOArOTOBKA FOPHA K 3arpy3Ke 3ayBOYHON IIHUXTHI.

YnupasiieHue X010M JOMEHHOH IVIaBKH
ITonsTrie poBHOrO X04a TOMEHHOM neun. I[pruunHel HapylIeHus ero.
JlaTuuky, MECTO pacHoJIOKEHUs UX JJI1 3aMepa KOJIMYECTBA AYThSl U JABJICHUS TOPSYEro
IOyThsl. XapakTep AUarpaMm IIpyU pOBHOM XOJI€ TIEUH.
KoHTpoib paboThI 1e4H 110 BU3YAIbHBIM HAOIOICHHSIM.
PacnionoxeHne 1aTyMKoB M MecTa 0TOOpa UMIyJIbca Ul 3aMepa TeMIepaTypbl U JaBJICHUS
KOJIOUTHUKOBOTO Ta3a. XapaKTepHble JUarpaMmbl IIpU POBHOM XOJI€ I€YH U PacCTPONCTBAX
ero.
KoHTponb ypoBHS 1 ouepTaHus OBEPXHOCTHU 3aCHIIH.
[IpyunHBI HUKHUX TOABUCAHUN MIMXTHL. ITyTH CHMXKEHMSI NX BEPOSTHOCTEN.
[lepeuncnuTh BHIBI PacCTPOMCTB XOJa JOMEHHOW IIaBKU. [1ompoOHO O 3arpoMOKIeHUN
rOpHa: IPUYMHBI, IPU3HAKH, METOIbI IPEAYIPEKICHUS U yCTPAHEHUS.
[lepeuncnuTh BUIIBI paCCTPOMCTB X0/1a JOMEHHOM TIaBKU. [10poOHO 0 BEpXHHX
IIOJIBUCAHUAX: IPUYMHBI, IPU3HAKH, METOBI IPEAYIPEKICHUSI U YCTPAHEHUS
[lepeuncnuty BUIBI HApyLICHHWS Tra3opacrpenesieHuss B jJoMeHHO mneun. [logpobHo o
nepudepuitHOM X0/€e: IPUYUHBL, IPU3HAKH, METO/bI IPETYNPEKICHNUS U YCTPAHEHHUSL.
[lepeuncnuth BUIBI HAapyLICHHWS Tra3opacrpenesieHuss B jJoMeHHOH mneun. [logpobHo o
KAaHAJIBbHOM XOJI€: IIPUYUHBI, IPU3HAKU, METOBI IPENYIIPEKICHUSA U YCTPAHEHUS.
Meroasl peryaupoBaHus JHOMEHHOW IUIaBkoil “cBepxy”. IlompoOHO O pexume 3arpy3Ku:
Macca MoJa4u, CUCTEMa, yPOBEHb 3aCHIIIH.
Mertoap! perynupoBaHus JOMEHHOU TU1aBky “cBepXy’’. [lompoOHO 0 perynupoBanuu
PYIHOM Harpy3KoW U peryJaupoBaHUU OKPYKHOTo pactpeneneHus “BPII”.
[lepeurcanTh METOABI peryIMpoOBaHus X0/4a ToMeHHOU neun “cBepxy”. IlogpoOHO 0 HOBBIX
croco0ax peryJIMpOBaHuUs: TIEPEMEHHBIH YPOBEHD 3aChINU, CTYIIEHYaTOe OTKPHIBAHHE
00JIBLIIOr0 KOHYCA, IPUMEHEHHE MOABMKHBIX IJIUT KOJIOIIHUKA
[lepeuncnuth METOIbI pEryIMPOBaHUS TOMEHHOM IU1aBKH “‘cHU3Y” . [Topo6HO 0
PEryJIMpOBaHUM PacXOA0M AYThs U COOTHOLUIEHUEM ITPUPOAHBII Ia3- TEXHOJIOTHYECKUI
KHCIIOPO/I.
Hwuxuaune noasucanus muxTtel. [IpuunHbL, IyTH CHUKEHUS UX BEPOSTHOCTH.
Amnanu3 paboThl JOMEHHOH TeYH 10 IuarpamMme u3MeHenus cojepxkanus CO; 1Mo ce4eHuto
KOJIOUITHHKA.
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CEUYCHHIO KOJIOIIHUKA
OcTaHOBKA Me4YH
[TpuHumn paboThl JOMEHHOM 1eun
Heo0OxonuMocTh KpaTKOBPEMEHHBIX OCTAHOBOK JJOMEHHBIX MEUe: IPUMEPHI.
Heo0x01uMOoCTh [T TENHHBIX OCTAHOBOK JJOMEHHBIX MIEYCH: IPUMEPHI.
Heo0xon1uMocTh BEIHYKICHHBIX OCTAHOBOK JJOMEHHBIX MEUe: IPUMEPHI.
I[IpumepHbIe padoTHI 1JI1 CAMOCTOATEIHHOI0 00y4eHH sl
3anyBKa JOMEHHBIX Meveil
3ayBKa JOMEHHBIX nieuei. [locaenoBaTenbHOCTh Onepanuii.
Omnpenenenue 3alyBOYHBIX IIUXT TOMEHHbIX nedyeil. Ocobennoctu. HeoOxomumocTthb
MCIIOJIb30BAHUS CIICIIMATIBHBIX 33 yBOYHBIX IITUXT.
3arpy3ka 3aJyBOYHBIX IIUXT M0 BBICOTE JIOMEHHOM NEYH.
CobctBenno 3amyBka. OcoOeHHOCTH (TemmepaTypa ©  pacxoa JyThs, HAJIWYHE
JOTIOTHUTEILHOTO TOTIMBHOM 100aBKH, BIaXHOCTb TYThs).
[TonsATHE pa3yBOYHOrO NEpUOAA.
[TepBblii BBIMYCK KUAKUX MPOIYKTOB MIaBKU. OCOOEHHOCTH.
[TpoaomKUTENBHOCTD 3aIyBOYHOTO TIEPUOJIA M BBIXOJ II€UX HA MTPOCKTHYIO MOIIHOCTb.
I[IapameTpbl 1 IPUHUMIBI  KOHTPOJISI MPOLECCA BHIIYBKHU JOMEHHBIX Meveil
OcTtaHoBKa 1eun Jisi CMEHbI BO3AyITHON QypMbl. [lociaenoBaTeIbHOCTD OMeparyid.
Oco0eHHOCTH BBIIYBKH JJOMEHHOM 1euu nepes peMoHToM | pa3psaa
Brltyck K03710BOro 4yryHa u3 JJOMEHHOH II€YH.
PemonT nomennoi nieun 11 pazpsiga.
PemonT nomennoi neuu I pazpsiaa.
PemonT nomenHoi neun | pazpsna.
Ouenka padoThl JOMEHHOI Me4Yn
OueHKa TEmIoBOro0 COCTOSIHUSA JIOMEHHOI'O Ipolecca M0  XUMHYECKOMY COCTaBY KUIKHUX
MIPOJIYKTOB IJIABKH.
BusyanbHasi OLieHKa TEIUIOBOTO COCTOSIHHS JOMEHHOrO Ipolecca MO  BHEIIHEMY BHUAY
KUJIKUX TTPOYKTOB TIIABKH.
[lo mamasiM KHUII uper mnoBellieHHE TeMIlepaTypbl KOJIOIIHMKOBOro raza. O uem 31O
roBoput? Jlath pa3BepHyTOEC OOBSICHCHHE.
[lo mamneiM KUII maer noHwkeHue TeMiiepaTypbl KOJOLIIHUKOBOro rasza. O yem 3TO
roBoput? Jlath pa3BepHyTOEC OOBSICHCHHE.
[To manubiM KUIT unet nonmxenue cogepxanus CO2 KOJTOUTHUKOBOTO ra3a mno nepudepumu.
O gem 3T0 ToBOpHT? JIaTh pa3BepHYTOEC OOBSICHCHHE.
[To nanueim KUII naGmromaercs 3amenieHHOE U HepaBHOMEpHoOe cpabarbiBanue nojad. O
yeM 3To roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.
ITo manueiMm KUII naGmromaercs mangenue coaepkanuss CO2 TOJBKO B OJHOM TOYKE
koJomHuka. O yem 310 roBoput? [laTh pa3BepHyTOE 0OBSICHEHHE.
Ouenka padoThl JOMEHHON MY
[To BU3yanbHBIM HAOIIOACHUSM Ha (YyPMBI CTATH MPUXOAUTH TEMHBIC KyCKH Kokca. O ueM
310 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHUE.
[To ananu3y XMMHUYECKOTO COCTaBa YyryHa HAOIIOIACTCS TTOHKEHHUE COIEPIKaHMs
Mmaprania B HeMm. O yem 310 roBoput? Jlath pa3zBepHyTOE OOBICHEHHE.
[To ananu3y XUMHUYECKOTO COCTaBa YyTryHa HAOIIOJAETCsl TOHMKEHUE COJEPIKaHUS CEPhI B
HeM. O yem 310 roBoput? JlaTh pa3BepHyTOE 00BICHEHHE.
[To ananu3y XMMHYECKOTO COCTaBa YyryHa HAOIIOAACTCs TOHIKEHHUE COACPIKAHUSI KPEMHUS
B HeM. O uem 310 roBoput? JlaTh pa3BepHyTOE 00BICHEHUE.
[To aHanM3y XUMUYIECKOTO COCTaBa MUTaKa HAOIIOAaeTCs MMOHKEHNE OCHOBHOCTH ero. O
4yeM 3T0 roBoput? /laTh pazBepHyTOe 00BSCHEHHE.
[To aHanM3y XUMUYIECKOTO COCTaBa MUTaKa HAOIIOAACTCs TOBBIIEHHE OCHOBHOCTH ero. O
4yeM 3T0 roBoput? [laTh pazBepHyTOE 00BSCHEHHE.



Kontpoabnas padora «IIpakTuka BeieHHs JOMEHHOI0 IPOILECCa»
1. Omnwucare NpUHIMI JEHCTBUS NPEACTABICHHOr0 000py10BaHUS AJIsl KOHTPOJIS €X0/a cTon0a
IIMXThI HA JOMEHHBIX Meyax:

2. Onwucarb IIPUHIOHUIT KOHTPOJIA CX0JJa IMNXTOBBIX MAaTCPHUAJIOB I10 HpeHCTaBHeHHOﬁ CXEMEC

3. Onwucarp NpenCTaBICHHYIO JUarpaMMmy, IpUHLIUI €€ IOCTPOCHUS
Bpems. v
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4. Ilo mpencraBiaeHHBIM AMAarpaMMaM OIPEIEIUTh TUI pacCTPOICTBA X0/1a JOMEHHOM ey
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[MPMJIOXEHMUE 2

7 OneHoOYHbIE Cpeacrea aJisl MpoBeaACHUSA l'lpOMe)KyTO‘lHOﬁ arrecranmum

a) Hﬂa}mpyeMble pe3ylbTarTbl oﬁyqe}mﬂ H OICHOYHBIC CPEACTBA JIA IIPOBECACHUS l'lpOMe)KyTO‘lHOﬁ aTreCranum:

CrpyKTypHBII
AJIIEMEHT [Tnanupyemble pe3ynabTaTbl O0ydeHUs OueHouHbIE CpecTBa
KOMITETCHIIH
ITK- 4 - CriocoOeH BBITIOHATH 33J]a4H 10 OI[EHKE ChIPhSl U METALTYPTUYECKON MTPOIYKIIUH, KOPPEKTUPOBATh U KOHTPOJIUPOBATH MPOU3BO/ICTBEHHBIN
Ipo1Lecc
I1IK- 4.1 OLeHUBAET ChIPbE U METALTYPTUYECKYIO IIpumepHBbIe TeopeTHYECKHE BONPOCHI 1JIS IK3aMeHa:

IIPOIYKIHUIO, KOPPEKTUPYET u
KOHTPOJIUPYET MIPOM3BOACTBEHHBIN
mpouecc ¢ OOOCHOBAaHHMEM HIPHUHSTHIX
TEXHOJOTUYECKUX M TEXHUUECKHX Mep

[Toxa3zaTenu kauecTBa UCXOAHOTO CHIPBS JIJIS BRITUIABKH YyT'yHA B JOMEHHBIX
neyax, npeaesbl U3AMEHCHHUS.

VYCeTpoCTBO U PacOyIOKEHUE OCHOBHBIX JIATUYMKOB JUUISL KOHTPOJIA 34 XOA0M
JIOMEHHOT'O TIpoIiecca.

3ayBKa U pa3IyBOYHBIN IMEPUOJT pa0OTHI IOMCHHON TICYH.

[TpuumHBI HApYIIEHUS] POBHOTO XO0/1a.

OreHKa TEMIOBOTO COCTOSIHUS IOMEHHOM NIEUH, BKIIIOYAs BU3yaIbHYIO.
CnocoOsl peryupoBaHusl X0/1a JOMEHHOM MeYH «CHU3YY.

Cnoco0bl peryIupoBaHus JTOMEHHON MEYH «CBEPXY».

Cucrema OXJaKICHHS TOMEHHBIX MEYeH.

KoHTponb ypoBHS 1 0uepTaHus TOBEPXHOCTH 3aCHIIH.

[lepeuncauTh BUABI pACCTPOUCTB X0J1a IOMEHHOM TUTABKH.

[epeuncauTh BUABI HAPYIICHUS Ta30pacpeeNICHIs B JOMEHHOM TTEeYH.
Bo3HukHOBeHHE TepuEepUIHOTO XOJa: IMPHYUHBI, MPH3HAKH, METOJIbI
NPEIYIpPEexKICHUSI U yCTPAHEHUSI.

Bo3HUKHOBEHHE OCEBOTO X0J1a: MPUYHHBI, TIPU3HAKU, METOJIbI TIPEAYIPEKICHUS
U YCTPaHCHHUS.




CtpyKTypHBII
3JIEMEHT
KOMIIETEHIIU

[Tnanupyemble pe3yabTaTbl 00yueHUs

O1neHOYHBIC CpPEICTBA

Bo3HUKHOBEHME  KAaHAJIBHOIO  XOJA:  IPUYMHBIL,  I[PU3HAKK,  METOMbI
IIPEAYIPEKICHNUS U YCTPAHEHUS.

Bo3HUKHOBEHME rOpSYEro Xo4a: IPUUHUHBL, IIPU3HAKH, METOIBI IPEAYIIPEKICHUS
U YCTPAHEHHS.

Bo3HuKHOBEHME ~ XOJIOJHOTO  XOHa:  IPUYUHBI,  I[PU3HAKHA,  METOMbI
IIPEAYIPEKICHNUS U YCTPAHEHUS.

Bo3HUKHOBEHME TYyroro Xoaa: IPUYMHBI, IPU3HAKU, METOBI IPEAYIIPEKACHUA U
YCTpaHEHMUS.

BoO3HUKHOBEHME BEPXHErO0 IIOABUCAHUA: IPUYMHBI, I[PU3HAKH, METOMbI
IIPEAYIPEKICHNUS U YCTPAHEHUS.

Bo3HUKHOBEHME HWXKHETO IIOABUCAHUA: IPUYUHBI, IPU3HAKHA, METOMBI
IIPEAYIPEKICHNUS U YCTPAHEHUS.

3arpoMOKJI€HUE TOpHA: IPUYMHBL, IPU3HAKU, METOABI NPELYNPEXKICHUA U
YCTpaHEHHUS.

IIpopsIB ropHa: NpUYMHBL, IPU3HAKU, METObI IPEAYNPEKACHUA U YCTPAHCHHUSL.
Hactpumm: npuyunHbl, IpU3HAKHA, METOBI IPEAYIPEKICHNUS U YCTPAHEHUS.
B3anMOoCBs3b TEMI0BOr0O COCTOSIHUSA JOMEHHOTO IIPOLIECCa U Ka4eCTBa
IIPOJTYKTOB IIABKH.

I[IpuMepHbIe MPaKTHYECKHE 32IaHUS IS YK3aMeHa:

Ilo mpencTaBieHHOMY XUMHUYECKOMY COCTaBY OLeHUTH kauecTBo JKPC 1o
TpeOoBaHmsIM JoMeHIIKaM. OO0CHOBATH OTBET.

Fe FeO |S P CaO | SiO2 | ALOs | MgO | nnam | Kpynnocts,
MM

62 23 0,05 |0,1 2,5 5,1 1,4 0,8 0 1-20

Fe FeO |S P CaO | SiO2 | ALO3 | MgO | nman | KpynHocTts,
MM




CtpyKTypHBII

3JEMEHT [Tnanupyemble pe3yiabTaTbl O0yueHUs OueHouHbIE CpecTBa
KOMIIETCHIIUU
56 10,2 | 0,05 |0,1 7,5 2,1 6,4 2,3 0 1-20
Fe |FeO |S P CaO SiO2 | ALOs | MgO | m.m.o. KpymHocTb,
MM
62 |23 0,05 |0,2 1,22 2,51 |0,08 0,11 0 10-20

[Ipoananu3upoBarh pabOTy JOMEHHOH IEUYH MO JUarpaMMe U3MEHECHUS COJICPIKAHHUS
CO2 1O CeYCHHIO KOJIOITHUKA.
OIICHUTH TEIUIOBOE COCTOSIHME TOMEHHOIO IMPOIecca MO XMMUYECKOMY COCTaBY
KUAKHUX IMPOAYKTOB INUIABKH: 110 MPEACTABICHHBIM XUMHWYCCKUM COCTaBaM 4yr'yHa
OTIPENIEIIUTh, TIPU BHIIJIABKE KAKOTO YyryHa TEMIEpaTypHBIH YpOBEHb Mpolecca
ObL1 BhIIE. [laTh 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

BuzyanbHO OIEHHUTH TEIUIOBOE COCTOSIHHE JOMEHHOTO IPOLIEcca [0 BHELITHEMY
BUAY JKUAKUX IPOJYKTOB IUIABKH: IO MPEICTABICHHBIM 00paslaMm 4yryHa H
IIJJaKa OINpPEICIHTh TEIUIOBOW YPOBEHb Mpolecca, INPH KOTOPOM ObUIH
BBITUJIABJICHBI 3TH 00pa3IIbl.

[To manueiM KUII naer noHmxeHue TeMreparypbl KOJIOMHUKOBOro raza. O yem
3T0 roBoput? JlaTh pa3BepHyTOE OOBICHEHHE.

[To mannbiv KUII naer nonmxenue copepxkanuss CO2 KOJOIMIHUKOBOIO Ia3a Io
nepudepuun. O uem 310 rooput? JlaTh pa3BepHyTOE 00BICHEHHE.

Omnwucath NpeACTaBIEHHYIO UarpaMMy, IPUHIMI €€  TOCTPOCHHUs
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[To manaeiM KUIT Habnmrogaercs 3aMeUICHHOE ¥ HEpaBHOMEPHOE CpadaThIBAaHHE

nonaay. O yem 310 roBoput? [lath pazBepHyTOE OOBSICHEHHE.

- Ilo nanneim KUII nabmrogaetcs naaenue coaepxkanust CO2 TOJIBKO B OJTHOM
Touke KojomrHuKa. O yem 310 roBoput? JlaTh pa3BepHyTOE 00BICHEHUE.

- Ilo Bu3yanbHBIM HAOMIOCHUAM Ha (ypMBI CTaJIM IPUXOAUTH TEMHBIE KYCKH
kokca. O uem 310 roBoput? JlaTh pa3BepHyTOE 00BACHEHUE.

- Ilo aHanu3y XMMHUYECKOI0 COCTaBa Yyr'yHa HAa0JIt01aeTCsl IOHMKEHHE
conepkanus mapranna B Hem. O uem 310 ropoput? Jlath pazBepHyTOE
00BsICHEHHE.

- Ilo ananu3y XMMHYECKOT0 COCTaBa YyryHa HaOJt01aeTCs IOHMKECHHE
cojziepkanus cepbl B HeM. O ueM 310 rosoput? Jlath pa3zBepHyTOE 0OBSICHEHHUE.

- Ilo ananu3y XMMHYECKOT0 COCTaBa YyryHa HaOII01aeTCs IOHMKEHHE
coJiepkaHusl kpeMHus B HeM. O ueM 3To roBoput? /laTh pa3zBepHyTOE
00BsICHEHHE.

— Onwucarb NpuUHIMN JEHCTBUS NPEACTABIEHHOT0 000PY0BaHUS 1151 KOHTPOJIS
cxofa cToyida MUXTHl Ha JOMEHHBIX MeYax:




CtpyKTypHBII
3JIEMEHT
KOMIICTECHINH

[Tnanupyemble pe3yabTaTbl 00yueHUs

OneHouHble cpencTBa

Onucarb IIPUHIUIT KOHTPOJIA CXOJa INUXTOBBIX MAaTEPHAJIOB 1O HpeHCTaBHeHHOﬁ
CXEMCEC

IIo npencraBiieHHBIM JqUarpaMMam ONPENENIUTh THII paCCTPOMCTBA X04a
JIOMEHHOH neun. YKa3zaTh BpeMs HacTyIUIeHUs paccTpoiictBa. OG0CHOBATH
otBeT. ONpenenuTh TEXHOIOTUYECKHE PEIIEHHs U1l yCTPaHEHHs PacCTPOICTBA.

[To npencraBiieHHBIM JUarpaMMam ONpPEAEIUTh TUIl pacCTPOMCTBA XoAa
JIOMEHHOMU 1euu. YKa3aTh BpeMs HaCcTyIUIeHUs paccTpoiictBa. OO0CHOBATH

IIo npencraBiieHHBIM JUarpaMMam OINPENENIUTh THII paCCTPOMCTBA X04a
JIOMEHHOM neuyu. YKa3aTh BpeMs HacTyIieHus pacctpoictBa. OO0CHOBATH
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OTBCT. OHpeI[eJ'II/ITL TCXHOJIOTUYCCKNUE PCIICHUSA IJId YCTPpaHCHUS paCCTpOﬁCTBa

ITo nmpencraBieHHBIM qUarpaMMaM ONPEACIIUTh TUIT PACCTPOMCTBA X012
JIOMEHHOH 1eun. YKa3zaTh BpeMs HacTyIUIeHUs paccTpoiictBa. OG0CHOBATH
OTBET. OHpeI[eJ'II/ITB TEXHOJIOTMYECKUE PEILIeHUs AJI yCTPaHEHUs pacCTpOICTBa
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[To npencraBiieHHBIM JUarpaMMam OINPEAEIUTh TUIl pacCTPOMCTBA XoAa
JIOMEHHOMU 1eun. YKa3aTh BpeMs HacTyIUIeHUs paccTpoicTta. OO0CHOBATH
OTBET. OHpe,I[eJ'II/ITL TEXHOJIOTMYECKHUE PELIECHU ISl YCTPAHEHHUsI pacCTPOUCTBa
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ITo HpeJICTaBHCHHOﬁ CXEME OINPENEIUTDH TUIl BO3MOKHOW aBapuu U METOJIbI
0e301acHO TUKBUIAIINY €€ MTOCIIENCTBUI
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[Tnanupyemble pe3yabTaTbl 00yueHUs

OneHouHble cpencTBa
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Ilo HpeHCTaBﬂeHHOﬁ CXEME€ ONPCACTIUTD THUII BO3SMOKHOI'O HAPYIICHU A
AOMCHHOTIO ITponecca, METOAbI JIMKBUAAIWHA €TI0 IMOCJIEICTBUI 1 MCPbI
0e30IMacHOCTH IIpH JIMKBU AU HOCJ'IC,I[CTBPIIZ aBapuun

ITo npencraBieHHON AuarpaMMe ONpPEAEIUTh THUI BO3MOKHOM aBapuu U METOJIbI
0€301acHOM JTMKBUIALUK €€ MTOCIIEICTBHI

ITo npencraBieHHON AuarpaMMe ONpPEAEInuTh THUI BO3MOKHOM aBapuu U METOJIbI
0e30MMacHO TUKBHUIAIUY €€ MTOCIEICTBUI

IIo npencraBiieHHON AUarpaMMe OIPENEINTh TUII BO3MOYKHOM aBapuu U METOJIbI




CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00yueHUs OneHouHble cpencTBa
KOMIIETEHIIU

0€e30I1aCHO JIMKBUIAIIUU €€ ITOCIEICTBUI




0) [HopsiAok npoBeAeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJ I U KPUTEPHHU
OlleHUBAHUS:

[TpomMexxyTouHast aTTecTanus Mo AUCUUIUTMHE «MeToIbl KOHTPOJISI JOMEHHOTO MPOIIeCcca
BKIIIOYA€T  TEOPETUYECKHE  BONPOCHI,  TO3BOJIAIONIME  OLEHUTH  YPOBEHb  YCBOCHUS
00y4aroIMMuUCs 3HAaHUH, U TPaKTHYECKUE 3aaHMs], BBISBISIONINE CTENEHb C(hOPMUPOBAHHOCTH
YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOW TUCIUILIMHE MPOBOAMUTCA B YCTHOW (hOpMe MO 3K3aMEHAIMOHHBIM
OuneraM, KaXIblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHX BOIPOCA M OJHO IMPAKTHYECKOE
3a/laHue.

Bonpocel Ha 3Kk3ameH OepyTcsi M3 BONPOCOB IO KOHTPOJBHBIM pabortam. [lpu cmage
9K3aMeHa OOYyYalolUICS MOJKEH MPOJEMOHCTPUPOBATh HABBIKM M YMEHHUS IO BOIIpOCaM
aHanmm3a pabOThl JOMEHHOH NeYd B TIEPHOJBI C POBHBIM XOJAOM U €ro HapylIeHUEM.
OOyuyaromuiicst 1OJDKEH MOKa3aTh YMEHUE OMpPeNessITh BUJ HApYIICHHUS X0Ja JOMEHHOH TIaBKU
10 TIPE/ICTAaBICHHBIM JHarpaMMam.

Iloka3aTenn U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» (5 0ayjoB) — oOydaromuiics JEMOHCTPUPYET BBICOKHI ypOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIyOOKOe 3HaHHe
y4eOHOTO MaTepuasia, CBOOOJHO BBIMOJNHACT MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpPYET
3HAHUSIMH, YMEHUSIMH, TPUMEHSET UX B CUTYallUsSIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopomio» (4 6amra) — oOyJarommiics TEMOHCTPUPYET CPEAHHIA YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBbIC 3HAHUS, YMEHUS OCBOEHBI, HO JOIYyCKAIOTCS
HE3HAUUTENbHbIE OIMMOKH, HETOYHOCTH, 3aTPyJHEHHs TPH aHATUTUYECKUX OIEpalusx,
NepeHoce 3HaHUI U YMEHHI Ha HOBbIE, HECTaHJAPTHBIE CUTYAIIHH.

— Ha OIEHKY «YyAOBJIETBOPUTENBLHO» (3 Oamma) — oOy4aromuics JEMOHCTPHUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUI: B XOJié KOHTPOJIBHBIX MEPONPUATUI
JIOMTyCKAIOTCS OIMMOKH, TPOSIBISACTCS OTCYTCTBHE OTHEIbHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
0oOy4arolMiCs HCIBITHIBAET 3HAYUTENbHbIC 3aTPYAHEHHs NpPU ONEPUPOBAHUM 3HAHUSMHU U
YMEHUSIMU TIPH UX MIEPEHOCE Ha HOBBIC CUTYaIlUH.

— Ha OIEHKY «HEeY/OBJIETBOPHUTEJILHO» (2 Oamia) — oOydalIIUWCS AEMOHCTPUPYET
3HaHusi He Oosee 20% TEOPETHYECKOrO Marepuaia, JOIMYCKAaeT CYIIECTBEHHbBIC OIIUOKH, He
MOJKET M0Ka3aTh HMHTEJUICKTYalbHbIC HABBIKHM PEIICHUS MTPOCTHIX 3a7au.

— Ha OIICHKY «HEeY/JO0BJIETBOPHUTEJbHO» (1 Oamn) — oOywaromuiics HE MOXET IMOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHHUS U O0OBbsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.
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