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Jluer akryaamn3zanuu pado4eii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CcyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceanuu Kadeapsl MeTaurypruu 1 XUMHUECKUX TEXHOJIOTHIMA

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

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa u ogo0pena st peanmsanuu B 2025 - 2026
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTaurypruu 1 XAMHUECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. )TapquKO

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peanuszauu B 2026 - 2027
yueOHOM rofly Ha 3aceaHuu Kadeapsl MeTaulypruu 1 XUMUYECKUX TEXHOIOTH

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. )TapquKO

PaGouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpeHa s peanuszauu B 2027 - 2028
y4eOHOM Tojly Ha 3aceaHuu Kadeapsl MeTaurypruu 1 XAMUYECKUX TEXHOIOTHA

[Iporokomor 20 . Ne

3aB. xadenpoit A.C. }apquKo




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;

OCYHICCTBJIICHUEC KOHTPOJIA TCXHOJIOTHMIYCCKOT'O IIPOLCCCa BBIIIJIABKU YyI'YHA B JOMCHHBIX
rneyax.

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:

OCHOBBI METAJITyprU4€CKOr0 IPOU3BOICTBA

BBenenue B HanpaBiieHuE

KomnbroTepHble METO1bI IPOSKTUPOBAHUS 3JIEMEHTOB METALITYPrUYeCKUX Heueit

KomnbroTepHble METO1bI IPOSKTUPOBAHUS METAJUTYPTHUECKUX 1IEXOB

3HaHusl (YMEHUS, BIAJE€HUs), OTYYEHHbIE IPU U3YyYEHUU AAHHON AMCLMILIUHBI OyIyT
HEO0XO0IUMBI [Tl U3YyUEeHHUS TUCIUITIINH/TIPAKTHK:

VYuebHasg - Hay4yHO-HMcclenoBaTenbckas paboTa (MOJlyuyeHHe IEepBUYHBIX HaBBIKOB
HAy4YHO-HCCIIEI0BATENbCKON pabOThI)

[ToaroToBka K mpouexype 3aliiThl ¥ 3aMTa BBITYCKHON KBAJIN()UKAIUOHHON paboThI

IToaroToBka K caue u caaya rocyapCTBEHHOIO SK3aMeHa

[Ipou3BoacTBEHHAs - IPEAIUIIOMHAS [TPaKTUKA

3 Komnerenuuu odyyaromierocsi, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOYJIf1) U IVIAHUPYeMble pe3yJibTaThbl 00y4YeHUs

B pesymnbrare OCBOGHMS AMCHUIUIMHBI (MOayns) «MeToasl KOHTPOJIS OMEHHOTO
porecca 00yJaroNHiCs JOKEH 00JIaaaTh CIIeTYFOIIMMHA KOMITICTCHIIASIMUA:

Kon nanukaTtopa NHaukaTop 1OCTHKEHHS] KOMITCTCHITUH

[IK-4 CnocobeH BBINMOJIHATH 3aJa4d MO OIICHKE ChIPbs M METAJUTYPIHUYE€CKOW MPOMYKIIHH,
KOPPEKTUPOBATh U KOHTPOJIMUPOBATH ITPOM3BOICTBEHHBIN ITPOLIECC

[1K-4.1 OueHuBaeT ChIpbe W METALTYPTUYECKYIO MPOAYKLHIO, KOPPEKTUPYET U
KOHTPOJIUPYET MPOU3BOJCTBEHHBIH MpOLECC ¢ OOOCHOBAaHMUEM MPHUHATHIX
TEXHOJIOTMYECKUX U TEXHUUYECKHUX MEp




4. CTpyKTypa, 006EM M COEpKaAHNE JUCHUIIIMHBI (MO1YJIs)
OO6miast TpyI0EMKOCTh AUCIUIUIMHBI COCTABISIET 3 3a4yeTHhIX enuuull 108 akaa. yacoB, B TOM
YHClIe:
— KOHTaKTHas pabora — 63,8 akaJl. 4acoB:
—ayauTopHas — 60 akaj. 4acos;
— BHeayJIuTOpHas — 3,8 akaJl. 4acoB;
— caMOCTOsITeNNbHAs paboTa — 8,5 aKkaj. 4acos;
— B (popMe npakTHIECKO MOATroTOBKH — 0 akas. 4ac;
— [IOAATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa aTTeCTaluu - SK3aMCH

AynutopHast 3 s
o | xonTakTHas pabora E = ®dopMa TeKyLIero
=
5 B aKaJ. yacax 3 Bun KOHTPOJIS
Paszen/ Tema 3 (B akan ) == y P Kon
g 3 © |camocTosTensHOI| ycmeBaeMocTH U
JCIUTUTAHBI 5 £ = ., | koMmereHIH
@) g £ paboThbI IPOMEXKYTOYHOH
nmab. | mpakT. | S &3 aTTeCTAIHH
Jlek. =3
3aH. 3aH. | O &
1. [loka3zarenu KayecTBa
CBIPBEBBIX MarepuaIoB "
MIPOIYKIMH JOMEHHON IJIABKH
1.1 IonsaTHE CBIPbsI
OMEHHOTo mporecca. Bumpl
5 polt A Beinonnenue 3ammra
CBIPBEBBIX MaTepHaJoB. . .
2 2 TIPaKTUIECKON TIPaKTUIECKON [IK-4.1
Iloka3zarenu KayecTBa
paboTsr Nel paboTsr Nel
CBIPBEBBIX MarepuaIoB
JOMEHHOH ILUIaBKA
1.2 Tlonsatue nytws. Coctas
IyThs. Bujbl YTTOHJ'[I/IBHLIX Ipopaoria
YbA. 6 2 JNEKINOHHOTO VYerHbIi ompoc [IK-4.1
100aBOK. TToka3zarenu
Marepuaia
KauecTBa
1.3 Buner TIPOTYKITHH
JIOMEHHOTO mporecca.
CocraB uyryHa anaKa a Ipopaotia
yryna, 2 0,5 JIEKLIMOHHOT O VYceTHBIi ompoc [IK-4.1
ra3oB. [loka3zarenn kauecTBa
Marepuana
TIPOTYKIIUH JIOMEHHOTO
npoiiecca
Hroro no pazaeny 6 2 0,5
2. Ilokazatenu pabOTHI TOMEHHOMN
IIeYn
2.1 TexXHUKO-IKOHOMUYECKHE
IIpopabotka
MOKa3aTeu paboThI .
N 1 0,5 JIEKIUOHHOTO VYerHbIi ompoc [IK-4.1
JOMeHHO# meun. Ilpemens
. Marepuana
HM3MEHEHHS TT0Ka3aTeNel.
6
Iounck
2.2 B3aumocss3p .
nokasaresei Ka4yecTBa AIOTOTHHITEIBHON
1 0,5 | uadopmanuu o | VcTHBIM onpoc [K-4.1
CHIPBEBBIX ~ MAaTepHalIOB H .
o 3aJJaHHOH TeMe
paboThl JOMEHHOI! reun
Wroro no pazneny 2 1
3. TlapameTpbl ©  OPHHIHIIBI
KOHTPOJISL TOMEHHOTO IIpoIiecca




IToaroroBka u

odopmnenune
3.1 ITapaMeTpsl ¥ MPUHLUIIEI bop 3amuTa
pe3yIbTaToB .
KOHTPOJISI TIpoIecca 3arpy3Ku 1 2 0,5 N TIPaKTUIECKON [IK-4.1
9 PaKTUIECKON
IOMEHHBIX ITeYel paboTher Ne2
paboTsr Ne2
[ToaroroBka n
odopmnenune
3.2 [lapaMeTpsl U TPUHITUATIBI bop 3ammuTa
pe3yIbTaToB N
KOHTPOJISL JYyTHEBOTO pEXUMaA 1 2 0,5 N MIPAKTHYECKOI [1K-4.1
OMEHHOTO TIpoIiecca TPAKTHHCCKOMN paboThr Ne3
A pabotsr Ne3 -
3.3 TTapaMeTpbl U TPUHLIHUIIBI
p P PHHI IIpopaboTka
KOHTPOJIS .
1 1 0,5 JNEKINOHHOTO VYerHbIi ompoc [IK-4.1
ra30lMHaMHYECKOr0 pexuMa
Marepuana
JOMEHHOTO Iporecca
3.4 TlapaMeTpbl U TPUHLHUIIBI IIpopaboTka Brinonnenue
KOHTPOJISI TIpoIiecca 3aayBKH 1 0,5 JNEKINOHHOTO KOHTPOJBHOU [IK-4.1
JIOMEHHBIX TIe9ei Marepuana paboter Nel
IIpopabotka
3.5 [lapaMeTpsl U TPHUHITUATIBI pop Brimonaenune
JIEKIMOHHOTO .
KOHTpOJIs IPOLIECCA BBIAYBKU 1 0,5 KOHTPOJIbHOM ITK-4.1
- Marepuaia
JIOMEHHBIX IeYel paboTsr Ne2
Hroro no pazmeny 5 5 2,5
4. KoHTponbp XoJa JOMEHHOTO
mporecca
IIpopaboTka
4.1 Ilonarue poBHOTO Xomda pop
. JIEKLIHOHHOTO .
JIOMEHHOH Ieuu, MoKazaTenu 2 1 0,5 VYerHbIi ompoc [1K-4.1
Marepuana
POBHOTO X011
IIpopaboTka
4.2 Kontpomupyemsie pop
JIEKLIHOHHOTO .
napamMeTpsl JIOMEHHOT'O 2 2 0,5 YcrHBIi onpoc ITK-4.1
Marepuana
npouecca, KUIT
4.3 TIlapameTpsl POBHOIO
xoJa JIOMEHHOH eyu.
Busyanpusiit KOHTpOJIb
Y KOHTP TIpopaboTka
pabOTBl  JIOMEHHOW  TCYH. JIEKLHOHHOTO
Konrpons paboThl meuu 1o 2 4 0,5 YcrHBIi onpoc ITK-4.1
Marepuana
XUMHYECKOMY COCTaBy
MPOJIYyKTOB IUIaBKH.
OOocHOBaHUE  PE3YJILTATOB
KOHTPOJISL
4.4 Bumer paccTpoiicTB Xoaa IIpopaboTka
OMCHHOW TeYd, TPUIHHBI JIEKIHOHHOTO .
A > 1P 3 4 0,5 . VYerHsli onpoc ITK-4.1
nux BO3HUKHOBEHUS u Marepuaia
CIOCOOB! YCTpaHEHUS
4.5 [Tapametpsl xoJa IIpopaboTka
OMEHHOU ey npu JIEKLIHOHHOTO .
A p 4 6 |05 . VeTHBIi ompoc IK-4.1
BO3HUKHOBEHHHU Marepuana
pacCcTpOMCTB.
[ToaroroBka n 3amura
4.6 KoppekTupoBka XxoJla otopmeHne MPaKTUYECKUX
JIOMEHHBIX Teye. 4 6 5 pe3yIbTaToB pabot Ne4,5 MK-4.1
O0ocHOBaHME MPUHEMAEMBIX MIPaKTHYECKUX Beinonnenue ’
peleHui pabot Ne4,5 KOHTPOJIbHO
paboter Ned,5
Hroro no pazmeny 17 23 4.5
HWroro 3a cemectp 30 30 8,5 9K3aMeH
Htoro mo guciuinHe 30 30 8,5 JK3aMEH




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 xoze 3ansTHIA TpeAnonaraeTcs NCIOIb30BaHNE KOMIUIEKCa HHHOBAIIMOHHBIX METO-/I0B
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. llaitnoBuy, O.U. UHaycTpuanbHble CUCTEMBI U OOOPYIOBAHHE B METALTYPTUU :
yuebHoe nocobue / O.M. IlaiinoBuu. — MockBa : MUCUC, 2011. — 144 c¢. — ISBN
978-5-87623-502-2. — TekcT : 3NEKTPOHHBIN // DNEeKTPOHHO-OMOIMOTe Has cuctema «JIaup :
[caitT]. — URL: https://e.lanbook.com/book/117401

2. OCHOBBI METAJUTypTrU9YeCcKOro Mpou3BoICcTBa : yueOnuk / B.A. burees, K.H. Bnosus,
B.M. Konokonsies, B.M. Canranuk. — Cankr-IletepOypr : Jlanp, 2017. — 616 ¢. — ISBN
978-5-8114-2486-3. — TekcT : 2NEKTPOHHBIN // DNEeKTPOHHO-OMOIMOTEHast cuctema «JIaupy :
[caiiT]. — URL: https://e.lanbook.com/book/90165

0) Jlono/iHuTE/IbHAA JINTEPATypa:
1. 3uranmmn, M.I'. [IpoekTrpoBaHue anmapaToB MbIIETa3009UCTKY : yaeOHOe mocodue /

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

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

2. Usne, C.A. Meramutypruueckiue TEXHOJIOTHU. MeTamutyprusi 4€pHbIX METAIOB :
yuebHoe nocodue / C.A. Msnes, M.I1. KintoeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — TekcT : 2MEKTPOHHBIN // DNEeKTPOHHO-OMOIMOTe Has! cuctema «JIaup :
[caiiT]. — URL: https://e.lanbook.com/book/108106

3. babapeixkua H.H. Teopwust 1 TeXHOJIOTHSI JOMEHHOTO TIpotiecca. Marauroropcek, 2010.

4. Metamnyprus uyryHa. Yuebuuk nansi BY3os. Ilog pea. FHO. C. FOcduna. -M.:
Mertannyprus, 2004. Paznen: Oxcrutyarauus nomeHHbIx nedet. C. 702-754

B) MeToanuyeckune yKazaHus:

1. KonTpons x01a, opranu3anvsi ¥ peryJIMpoBaHUE JOMEHHOM IUIaBKH. Meroaudeckue
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 IeUH MMOCIIE BBIIYBKU €€ Ha peMOHT (cTeH, aya.033).

3 Cubararymnuna C.K., BaranoB A.W., Konomnér A.Jl. Pacnipenenenue marepuaioB 1o
OKPY’KHOCTH B KOJIOUTHMKOBOM IPOCTPaHCTBE JOMEHHOW meuu. MHcTpykuus. MarHuToropek:
OI'bOY BIIO “MI'TY um. I''1. HocoBa”. 2019. - 15 c.

4. BaranoB A.U., Cubararymnun C.K., Makaposa 1.B., Kononnés A.Jl. Pactnipenenenue
MaTepHaJIOB Ha KOJIOUIHUKE JIOMEHHOM MeUd MPHU 3arpy3Ke C MUCIOJIb30BAHUEM KOJIOITHUKOBBIX
wuT. Uacrpykuus. Marauroropek: I'OY BIIO “MI'TY um. I''1. Hocosa”, 2018.— 10 c.

5 Kponoros B.K., BaramoB A.H., Konomnés A.Jl., Makapoa U.B. H3zyuenue
pacrpefieieHusl JaBleHUS IIUXThl B MOAENAX. MeTonudecKue yKa3aHWsl JUIsl BBITOJTHEHUS
nabopaTtopubix padbot. Marautoropck: I'OY BIIO “MI'TY um. .. Hocosa”, 2019. — 18 c.

r) [Iporpammuoe o6ecnieuenue u UHTepHer-pecypcebl:


https://e.lanbook.com/book/117401
https://e.lanbook.com/book/90165
https://e.lanbook.com/book/53696
https://e.lanbook.com/book/108106

IIporpammHoe o6ecniedeHue

Haumenosanue [10 Ne norosopa Cpoxk neiicTBuS JULEH3UU
7Zip cBO0OIHO 0CeCCPOYHO
FAR Manager CBOOOTHO 0€eCcCPOUHO
Bpaysep Yandex |cBOOOIHO 0€eCCPOUHO

IIpodeccuonanabHble 6a3bl JAHHBIX M HH()OPMAINMOHHBIE CIIPABOYHBIE CHCTEMbI
Haspanue kypca Ccpblika

DnexTpoHHas 0a3a MEPUOAMYECKUX U3JaHUN
East View Information Services, OO0 «MIBUC»
HauunonanwsHas
uHpopmanronHo-ananutudeckas cucrema —|URL: https:/elibrary.ru/project_risc.asp
Poccuiickuil _MHIEKC HAy4YHOrO LHUTHUPOBAHUS
[TouckoBas cucrema Axagemusi Google (Google

https://dlib.eastview.com/

URL: https://scholar.google.ru/

Scholar)

Poccuiickas  T'ocynapersennas — Gubimorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

OnexTpoHHbIe pecypebl oubnuorexku MI'TY uwm. |https://magtu.informsystema.ru/Marc.html?
I".1. HocoBa locale=ru

9 MaTtepHaJIbHO-TeXHHYECKOE o0ecnevyeHne TUCIUMINHBI (MOTYJIsA)

MarepuanbHO-TEXHHUECKOE 00eCrieueHNe JUCIUTUINHBI BKITFOUACT:

1. Yuebnast ayqutopusi 1Uisi IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THIIA OCHAIIICHA:

- TEXHUYECKUMHU CPEACTBAMHU OOYy4YEHUs, CIYXKAlIUMH Jid TPEJCTaBICHUS Y4eOHOU
UHpOpMaUK OONBIIONW ayIUTOPHH: MYJBTUMEIUHHBIMU CpPEACTBA XpaHEHHs, Iepenadyd u
npecTaBiIeHus yaeOHol nHdopManuu;

- CIeLIMAJIM3UPOBAHHON MEOEIIbIO.

2. YuebHast ayIuTOpus IS TPOBEICHUS MPAKTUYECKUX 3aHATHI OCHAIIEHA!

TEXHUYECKUMHU CPEJICTBAMH OOYYCHHS, CIYKAI[UMH IS MPEICTaBICHHUS Y4eOHOU -
TEXHUYECKUMU CpeACTBaMH OOyUeHHs, CIy>KallUMHU Ui TpecTaBieHus y4eOHol nudopmanuu
OONBIION ayIUTOPUU: MYJIBTHUMEAMWHBIMU CpPEACTBAa XpPAHEHWs, Mepelayd W NIpPeACTaBICHUS
yueOHoIi HHpopMaIuy;

- CIeLIMAJIM3UPOBAHHON MEOEIIbIO.

3. YuebHas ayauTopus Ui TPYIIOBBIX U MHIUBUIYAJIbHBIX KOHCYJIbTAI[UH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHOW aTTECTAIIUN OCHAIIICHA!

- KOMITbIOTepHOM TexHHKoM ¢ makeroM MS Office, ¢ moaxmouenueM k cetu «MHTEpHET»
¥ C IOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTebHYIO CPE/Ty YHUBEPCHUTETA,

- CIeMATU3UPOBAHHON MEOEIbIO.

4. ITomenieHue y1st CAMOCTOSITEIIBHOM pabOThI OCHAILICHO:

- KOMITbIOTepHOM TexHHKoM ¢ makeroM MS Office, ¢ moakmouenueM k cetu «MHTEpHET»
¥ C IOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTebHYIO CPEly YHUBEPCHUTETA,

- CIeMATU3UPOBAHHON MEOEIbIO.

5. Tlomemenue st XpaHeHHs W NPOPHIAKTUYECKOTO OOCIYXKHUBaHHS Y4eOHOTO
000py10BaHUs OCHAIIIECHO:

- CTIeUAIM3UPOBAHHON MEOETIBIO: CTEITaKaMH JJIsl XpaHEHHS y9eOHOT0 000py10BaHMS;

-MHCTPYMEHTaMHU JJIsl pEMOHTa y4eOHOro 000py10BaHUS;

- mKkadamMu Ui XpaHeHHs y4eOHO-METOAMYECKON TOKYMEHTAIUN U MaTepHAIIO


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru

INPUJIOKEHMHE 1
6 YueOHO-MeTOAMYECKOE 00ecTieueHre CAMOCTOATEeIbHOM PadoThl 00YyYAKIIHXCSH

Bonpocel a1 caMONpOBEpPKM MPEACTABICHBI B BUJE IPAKTUKO-OPHUEHTHPOBAHHBIX
3a/laHui /71 BBIIOJIHEHMs] pacueToB IO METOJIaM KOHTPOJISI TOMEHHOI'O Ipolecca, JUisl OLEHKU
YMEHHUSI HCIIOJIb30BAaHUsI MPOU3BOJCTBEHHBIX M TEXHOJIOTMYECKUX JAHHBIX KOHTPOJIS PalbOThI
JOMEHHON meuu. Taxke BONPOCHl Il CaMONPOBEPKU IPEACTABICHbl TEOPETHUUECKUMU
BOIIpOCaMH, TpeOyIolIre pa3BEPHYTOr0 YCTHOTO OTBETA, IO3BOJISIOIIME MPOBEPUTH YPOBEHB
YCBOEGHHSI 3HAHUH M OCBOCHHSI OOLINX M MPO(ECCHOHATBHBIX KOMIETSHIIUH 110 TUCIIUIUIHHE.

ITo qucuummze «MeToasl KOHTPOJII JOMEHHOIO IIPOoLEeccay IpeLyCMOTPEHa ayJuTOpHas
¥ BHEAYIUTOPHASI CAMOCTOATENbHAS paboTa 00ydaronIuXcsl.
AynuTopHas caMOCTOsATeNIbHAs paboTa CTYJAEHTOB MPEAINOJIAraeT pelieHue KOHTPOJIbHBIX
3a/1a4 Ha IPaKTUYECKUX 3aHATHUSAX.
IIpumepHbIe BONPOCHI VI YCTHOI'O ONPOCA M0 M3Y4aeMbIM TeMaM
3agyBKa 1OMEHHOM Me4n:

Onpenenenne 3ayBKU JOMEHHOM €Y.

Oransl 3a]lyBKU.

OyHKIUN 1 0COOEHHOCTH TPUEMKH 000PY0BaHUS.

@yHKIUN 1 0COOEHHOCTH CyIIIKa BO3AyXOHarpeBaTeseil u JoMeHHoi neun. Heo6xoanmas

IIPOJOJKUTEIBHOCTD CYIIKH.

5. ®OyHKUIUU U 0COOEHHOCTH MOANOTOBKA FOPHA K 3arpy3Ke 3a{yBOYHOM LIUXTHI.

YupasieHue X010M JOMEHHOH IIaBKH

1. TlonsTue poBHOro xo/a AoMeHHOM neuu. [IpuurHbI HapylIeHus ero.

JlaTuukH, MECTO pacHoOJIOKEHUs UX JJIA 3aMepa KOJIMYECTBA AYThsl M JABJICHUS IOPSYEro

IOyThs. XapakTep AUarpamMm Ipy POBHOM XO/JI€ TIEUH.

KonTposas paboThl nmeun 1o BU3yaJbHbIM HAOIIOACHUSM.

4. Pacrnono)xeHHe TaTYNKOB U MECTa 0TOOpa MMITYJIbCa JUIs 3aMepa TEMIIePaTyphbl U AaBICHHS

KOJIOUTHUKOBOTO Ia3a. XapaKTepHbIE JUarpamMmbl [P POBHOM XOJ€E II€YH U PacCTPOMCTBAX

ero.

KoHTponb ypoBHS 1 ouepTaHus OBEPXHOCTHU 3aCHIIIH.

[IpynunHEl HUKHUX OABUCAHUM IIKMXTHI. [IyTH CHUXEHUS UX BEPOATHOCTEH.

7. IlepeuncauTh BUIBI PACCTPOMCTB XO0Aa JOMEHHOHM IaBKU. IlogpoOHO O 3arpoMokiaeHun
ropHa: NPUYMHbI, IPU3HAKH, METO/IbI IPEAYIPEKICHUSI U YCTPAHEHUS.

8. Ilepeuncnuth BUABI pacCTPOMCTB X0Ja JOMEeHHOHU Tu1aBkU. [ToapoOHO 0 BepXHUX
[IOJIBUCAHUAX: IPUYNHBI, IPU3HAKU, METO/IbI IPEAYIPEKICHUSI U YCTPAHEHUS

9. IlepeuncnuTh BHMIBl HapylIEHHs ra3zopacnpejaeieHus B JoMeHHOM mneud. [loxpoGHO o
nepudepuiitHOM X0/1€: TPUYHHBI, TPU3HAKH, METObI IPEIYNPEKICHAS U YCTPAHCHHS.

10. IlepeurcauTh BHUIBI HapylIeHHs razopacnpejaeieHus B goMeHHOM mneud. [loxpoGHo o
KAaHAJbHOM XOJI€: IPUYUHBI, IPU3HAKU, METO/IbI IPEAYIPEKICHUS U YCTPAHEHUS.

11. Meroapl perynupoBaHusi JOMEHHOW miaBkod “cBepxy”. IloapoOHO O pexume 3arpy3Ku:
Macca MojJa4u, CUCTEMa, YPOBEHb 3aCHIIIH.

12. Metoabl peryianpoBaHusi JOMEHHOM maaBku “cBepxy’. [logpoOHO o perynupoBanuu
PYIHOM Harpy3KoH U peryJaupoBaHUU OKpYKHOTo pacrpeneneHus “BPLI”.

13. TlepeuncnuTh METOABI PETYIUPOBAHUA X042 JOMeHHOU nieun “cBepxy’’. [TogpoOHO 0 HOBBIX
croco0ax peryJIMpOBaHuUs: TIEPEMEHHBIH YPOBEHB 3aChINU, CTYIIEHYaTOe OTKPHIBAHHUE
00JIBLIIOr0 KOHYCA, IPUMEHEHHE MOABMKHBIX IJIUT KOJIOIIHUKA

14. TlepeuncauTh METOBI PETYJIUPOBAHUS JOMEHHOM MIaBku “‘cHu3y”. IlogpobHo o
PEryJIMpOBaHUM PacXoA0M AYThs U COOTHOLUICHUEM ITPUPOAHBII ra3- TEXHOJIOTHYECKUI
KHCIIOPO/I.

15. HwxHue noasucanus mMUXThL. [[pUunHbL, IyTH CHUKEHUS UX BEPOSITHOCTH.

16. Ananu3 paboThl JOMEHHOH IEYH MO JUarpaMMe u3MeHenus coaepxkanus CO2 mo ceueHuro
KOJIOUITHHKA.
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17. Anamms pa6OTBI ,I[OMGHHOfI Ie4u 1o guarpaMme U3MCHCHUS TEMIICPpATYphl Ir'a3da  I10
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CEUEHHUIO KOJIOIIHUKA
OcTaHOBKA Me4YH
[TpuHumn paboThl JOMEHHOM 1eun
Heo6x0auMocTh KpaTKOBPEMEHHBIX OCTAHOBOK JJOMEHHBIX I€Uei: IPUMEpBHI.
Heo0xoauMocTh AUTEIBHBIX OCTAHOBOK JIOMEHHBIX TIEUEH: IPHUMEPHI.
Heo6x0a1MocTh BBIHYKACHHBIX OCTAHOBOK JIOMEHHBIX I1€4YeH: IPUMEPBI.
IIpumepHbIe KOHTPOJILHBIE PA0OTHI
KontpoabHas padora Nel «3axyBKka J0OMEHHBIX nevei
3ayBKa JOMEHHBIX nieuei. [locaenoBaTenbHOCTh Onepanuii.
Omnpenenenue 3ayBOYHBIX IIUXT JTOMEHHBIX neyeil. Ocobennoctu. HeobxoaumocTsb
MCIIOJIb30BaHUs CIEIUAIbHBIX 33 TyBOYHBIX ILIHXT.
3arpys3ka 3aJyBOYHBIX IIUXT 10 BEICOTE JOMEHHOU I1E€YH.
CobctBenno 3amyBka. OcoOeHHOCTH (TemmepaTypa ©  pacxoa JyThs, HAJIWYHE
JIOTIOJIHUTEIBHOIO TOIUIMBHON 100ABKH, BIa)KHOCTh 1yThs).
[TonsATHE pa3yBOYHOrO NEpUOAA.
[1epBblii BBITYCK KUIKUX TPOAYKTOB IIaBKH. OCOOEHHOCTH.
[IpoomKUTENBHOCTD 3alyBOYHOTO IIEPUO/Ia ¥ BBIXOJ] IIEUYN HA MPOEKTHYIO MOLIHOCTb.
KontpoabHas padora Ne2 [lapaMeTpbl M NPMHIUIBI  KOHTPOJISA MPOLECCa BHITYBKH

JIOMEHHbIX Neveii

S e

OcTaHoBKa meuu Ajsi CMeHbl BO3aylIHOH (GypMbl. [locienoBaTensHOCT ONEpaliui.
OcobeHHOCTH BBIYBKH JJOMEHHOH Te4H repe peMoHToM I paspsna
Bbrlyck K03710BOro 4yryHa u3 JIOMEHHOH IIEYH.
PemonT nomennoi nieun Il pazpsina.
PemonT nomenno# nieun 111 pazpsina.
PemonT nomennoi neuu I paspsna.

KontpoabHas padora Ne3 «OueHka padoThl JOMEHHOM Ne4n»
OrneHka TeIIoBOr0 COCTOSIHUS JOMEHHOrO MpoIecca M0  XUMUYECKOMY COCTaBY KHUAKUX
MIPOJIYKTOB IJIABKH.
BusyanpHas oleHKa TEMJIOBOIO COCTOSIHMSI JOMEHHOIO Ipoliecca MO  BHEIIHEMY BHJY
KUJKUX TPOJYKTOB IIaBKH.
[To nmanneiM KUII uper noBbllieHHe TeMIepaTypbl KOJIOIMIHMKOBOro raza. O uem 3To
roBoput? Jlath pa3zBepHyTOE OOBSICHEHHE.
[To manaeiM KUII maer noHmkeHue TemmepaTypbl KOJOUIHMKOBOro rasa. O 4em 3To
roBoput? Jlath pa3zBepHyTOE OOBSICHEHHE.
[To manaeM KUIT upet nonmkenune coaepxanust CO2 KOJIOUTHUKOBOTO ra3a 1o nepudepuu.
O uem »T0 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHUE.
[To nmanueim KUII naGnrogaeTcst 3amesieHHOE U HEpaBHOMEpHOE cpabarbiBanue moaad. O
4yeM 3T0 roBopuT? [laTh pazBepHyTOE 00BSCHEHHE.
[To nmanweim KUIT nabmomaercs manenue coaepkanuss CO; TOJNBKO B OJIHOM TOYKE
kosourHuka. O yem 310 roBoput? JlaTh pa3BepHyTOE 00BICHEHUE.

Kountposbnas padora Ned «Ouenka padoThbl 1OMEHHO medmn»

[To Bu3yanbHBIM HaOMIOACHUAM Ha GYPMBI CTAIH IPUXOAUTH TEMHBIE KyCKH Kokca. O ueM
310 roBopuT? JlaTh pa3BepHyTOE OOBSICHEHHE.
[To aHanM3y XUMUYECKOTO COCTaBa YyryHa HaOJI0AaeTCsl OHMKEHUE COACPKAHUS
Maprania B HeM. O uem 310 roBopuT? [laTh pazBepHyTOE 00BSICHEHHUE.
[To aHanM3y XUMUYECKOTO COCTaBa YyryHa HaOII0AaeTCsl OHKEHUE COACPKAHUS CEPHI B
HeM. O yem 310 roBoput? Jlath pa3BepHyTOE OOBICHEHHE.
[To aHanM3y XUMUYECKOTO COCTaBa YyryHa HaOJII01aeTCsl TOHMKEHUE COACPKAHUSI KPEMHHUS
B HeM. O yeM 310 roBoput? JlaTh pa3BepHyTOE OOBSICHEHUE.
[To aHanM3y XMMUYECKOTO COCTaBa IUTaKa HAOII0AaeTCs MOHIKEHUE OCHOBHOCTH ero. O
4yeM 3T0 roBoput? /laTh pa3zBepHyTO€ O0BSCHEHHE.
[To aHanM3y XUMUYECKOTO COCTaBa IIIaKa HAOII0AAeTCs MOBBILIEHHE OCHOBHOCTH ero. O



yeM 3T0 roBoput? JlaTh pazBepHyTOE OOBSICHEHHE.
Kontpoabnas pabora Ne5 «IIpakTuka BegeHHs JOMEHHOT'0 IIpoLecca)
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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MNPUJIOKEHUE 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




CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaTbl 00yueHUs

O1neHOYHBIC CpPEICTBA

Bpess.y
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- OHI/ICEITL I[IPCACTABJICHHYIO AUarpaMmmy, IpUuHOUII €€ IIOCTPOCHUA:
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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 HpeHCTaBﬂeHHOﬁ
CXEMCEC

IIo npencraBiieHHBIM JUarpaMMam OINPENENIUTh THII paCCTPOMCTBA X04a
JIOMEHHOH 1eun. YKa3zaTh BpeMs HacTyIUIeHUs paccTpoiictBa. OG0CHOBATH
otBeT. OnpeenuTh TEXHOIOTHIECKUE PEIEHNUS Ul yCTPaHEHUs PACCTPOKCTBA.

[To npencraBiieHHBIM JUarpaMMam OINpPEAEIUTh TUIl pacCTPOMCTBA XoAa
JIOMEHHOMU Ieun. YKa3aTh BpeMs HaCcTyIUIeHUs paccTpoiicTtBa. OO0CHOBATH
oTBeT. ONpeaeanTh TEXHOJIOMMYECKUE PEILECHUS Ul YCTPAHEHUS PacCTPOMCTBA

Ilo npencraBiieHHBIM JuarpaMMam OINPENENIUTh THII paCCTPOMCTBA X04a
JIOMEHHOH neun. YKa3aTh BpeMs HacTyIUIeHUs paccTpoiictBa. OG0CHOBATH
orBeT. OnpeaenuTh TEXHOJIOTMUECKHUE PEILIEHNUs 1) yCTPaHEHUs pacCTpOICTBa




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIU

[Tnanupyemble pe3yabTaTbl 00yueHUs

OneHouHble cpencTBa

[lo npeacraBneHHBIM JUarpaMmam OIpPENEIUTh TUIl PacCCTPONCTBA X0Aa
JIOMEHHOH 1eun. YKa3aTh BpeMs HacTyIUIeHUs paccTpoiicTBa. OG0CHOBATH
OTBET. OHpeI[eJ'II/ITB TEXHOJIOTMYECKUE PEILICHUs JI yCTPaHEHUs pacCTpOICTBa

[To npencraBiieHHBIM JUarpaMMam OINPEAEIUTh TUIl pacCTPOMCTBA XoAa
JIOMEHHOMU 1eun. YKa3aTh BpeMs HacTyIUIeHUs paccTpoiictBa. OO0CHOBATH
otBeT. OnpeneanuTh TEXHOJOTUYECKHE PEHICHUs UIsl yCTPaHEHUsl PacCTPOMCTBA
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ITo HpeHCTaBHCHHOﬁ CXEME OINPENEIUTDH TUIl BO3MOKHOW aBapuu U METOJIbI
0e301acHO TUKBHOALINY €€ MTOCIIEACTBUI




CtpyKTypHBII
3JIEMEHT
KOMIICTECHINH

[Tnanupyemble pe3yabTaTbl 00yueHUs

OneHouHble cpencTBa

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

ITo npencraBineHHON AuarpaMMe ONpPEaeanuTh THUI BO3MOKHOM aBapuu U METOJIbI
0e30MacHO TUKBHUIAIUY €€ MTOCIEICTBUI

ITo npencraBieHHON AuarpaMMe ONpPEaeanuTh TUI BO3MOKHOM aBapuu U METOJIbI
0e30MacHO TUKBHUIAIUY €€ MTOCIEICTBUI

ITo npencraBieHHON AuarpaMMe ONpPEAEIUuTh TUI BO3MOKHOM aBapuu U METOIbI
0€301acHOM JTMKBUIALUK €€ MTOCIIEICTBHI




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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