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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U1 XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma nepecmotpena, o0cyxeHa u ogoopena i peanuzauuu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

HensiMu ocBOCHUS TUCHUTIITUHBI «MeTOo bl KOHTPOJISI JOMEHHOT'O IIPOLIECCay SBIISIFOTCS:

pa3BUTHE y CTYJIEHTOB JIMYHOCTHBIX Ka4eCTB, a TaKkxke (popMUpOBaHUE OOIIEKYIbTYPHBIX
U TpodecCHOHATBHBIX KOMIIETCHUMH B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO mo
HarpasieHuto 22.03.02 «Metamayprus».

dbopMupoBaHHe y OOYYAIOIIUXCS MPEACTABICHUHN, 3HAHWW, YMEHUH M HABHIKOB B
COOTBETCTBUH C BUJIOM MTPO(ecCHOHATBHOM AesITeNbHOCTH;

OCYILIECTBIIEHUE KOHTPOJISI TEXHOJIOTUYECKOTO IIPOLECCA BBIIIJIABKU YyT'yHa B IOMEHHBIX
neyax.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucrumiaraa MeTosl KOHTPOJISE JOMEHHOTO IPOILecca BXOTUT B BapHAaTHBHYIO YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

JInt  w3ydeHWs — TUCHUIUIMHBI ~ HEoOXOoxuMbl  3HaHWS  (YMEHUs,  BIAJICHHSA),
c(hopMHUPOBaHHBIC B pE3y/IbTaTe H3yUCHHUS JUCIIUIUIMH/ IPAKTHK:

OCHOBBI METAIITYPTUYECKOTO TPOU3BOICTBA

VY4yebHasg - NpakTUKa [0 MOJYYCHHIO MEPBUYHBIX NPO(PECCHOHANBHBIX YMEHMH WU
HAaBbIKOB, B TOM 4YHCJIC MCPBHUYHBIX yMeHI/II\/JI U HaBBbIKOB HaquO-HCCHGHOBaTCHBCKOﬁ
JeATEIILHOCTH

CoBpeMeHHbIE TEXHOJIOTHH PECYpCOCOepe eHuUs B Y4ePHOI METAILTYprHU

Hcropus meramtyprun

3nanus (YMEHHs, BIAJICHUS), TOJYyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEOOXOMMBI [T U3YUEHHS TUCIUTUINH/TIPAKTHK:

Hayuno-uccnenoBatenbckas padora

[Tpon3BoaCTBEHHAS - TPAKTUKA IO MOJYYCHHUIO MPOPECCHOHATBHBIX YMEHHHA M OIBITA
npodeccCHOHaIBHOM IESTETbHOCTH

[TonroToBka K 3alUTe U 3aIIKTa BBITYCKHON KBAIM(UKATMOHHON paboThI

IToaroroBka K caade U cada rocy1apCTBEHHOTO 9K3aMEeHA

ITpoexTrpoBaHMEe TOMEHHBIX IIeueit

HpOH?:BOI[CTBGHH&SI — OpCAIUITIOMHAad IMMpaKTUuKa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOAyns) «MeToisl KOHTPOJS JIOMEHHOTO
MpoIIecca 00yUYarOIIMICs TOJDKEH 001a1aTh CIeAYIOIUMUA KOMITETEHIIUSMH:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUEHUS
JJIEMEHT
KOMIIETCHIINHU

[TK-10 crtocoOHOCTBIO OCYILECTBIATH U KOPPEKTUPOBATh TEXHOJIOTHUYECKUE TPOLIECCH B
METaJTypruy U MaTepuanoodpadboTke

3HaTh OpraHU3alMI0 TEXHUYECKOTO KOHTPOJIS B JOMEHHOM MPOU3BO/ICTBE;
001Ie MPUHITUIIBEI padOTHl aBTOMATU3UPOBAHHON CUCTEMBI YITpaBICHUS
texHosornueckuM npoueccoM (ACYTII) u npukiiagHoro nporpaMmmMHo- ro
obecrneueHus;

MIPUHIUITBI KOPPEKIIMH X0Aa JIOMEHHOTO Tpoliecca




VYmMmern

HCIIO0Ib30BaTh CUCTEMbI aBTOMAaTUYECKOTO YIIPABIICHHS TEXHOJIOTHYECKUM
MIPOLIECCOM;

HaxOJUTh MPUYUHBI HAPYIICHUM IOMEHHON TEXHOJIOTUHU U MyTU UX
KOPPEKIIHH;

OLIEHHUBATh COCTOSIHUE TEXHOJOTNYECKOTO MpoLiecca MPOU3BOACTBA UYyr- Ha;
OCYILIECTBIISTh U KOPPEKTHUPOBATH TEXHOJIOTUYECKHII Ipoliecce
IIPOU3BOJICTBA YYT'yHA

Bnanets

OCHOBHBIMM METOJIMKaMH KOHTPOJIS IOMEHHOI'O IIPOLIECCa;

METOAMKAMHU OLIEHKU COCTOSIHUS JOMEHHOTO IPOoLecca;

HaBbIKaMU YIIPaBJIEHUsI U KOPPEKLIMH JJOMEHHOTO MPOIIecca;

METOAMKAMH OCYILECTBIIEHHUS TEXHOJIOTHYECKOTO MPOLecca IPOU3BOJICT- Ba

4yyryHa

[TK-13 roTOBHOCTBIO OIIEHUBATH PUCKHU M OMPEACIATH MEPHI 10 00ecreueHHIo 0€30MacHOCTH
TEXHOJIOTUYECKUX ITPOLIECCOB

3HaTh IIPUYMHBI BO3MOXKHBIX aBapUil JOMEHHOIO IIpoLecca, MIaHbl UX
JIMKBUJALWY;
B3alMOCBA3b PEKUMA TEXHOJOTMYECKUX ITPOLIECCOB U KaYECTBA IPOIYKTOB
IIJIABKU

Ymers OIIPEAEIATh BO3MOKHOCTb BOSHUKHOBEHUS HAPYLICHHUI B TEXHOJIOTHYECKOM
IIpoLIeCCE MMPOU3BOJICTBA YYT'yHa;
IIPUHUMATH TEXHOJIOTMYECKHUE PEILIEHUS IPU BOSHUKHOBEHUH HapYIICHUN B
TEXHOJIOTMYECKOM MPOLECCE IPOU3BOICTBA YyT'yHa

Buaners HaBbIKAMH YCTPAHEHUs HApYyIICHUH B TEXHOJIOTMYECKOM IIPOLIECCe

MIPOU3BO/ICTBA YYT'yH4;

criocobaMu orpeiesIeH!s] BOSHUKHOBEHUSI aBapUil M HapyIIEHUH JOMEHHOTO
rpouecca;

METOJIMKAaMH JINKBUIAIMY TTOCIEICTBUN aBapUil M HAPYIICHU JOMEHHOIO
rpouecca;




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B ToM

HHUCJIC:

— KOHTaKTHas paboTa — 55 akaj. 4acos:
—ayauTopHas — 51 akaj. 4acos;
— BHEayIuTOpHas — 4 akaj. 4acoB

— caMmocTosTenpHas padorta — 17,3 akaj. 4acos;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca
dopma aTTecTaluu - IK3aMCH

AynutopHas s
o | womrakTHAs pabora E = dopma TeKyIero
=
Paznen/ tema 3 (B axaz. yacax) £ B . KOHRTPOI Kog
S & ©| caMOCTOSITENIPHOM | yCIIeBa€MOCTH U
JIACITATIIAHEI 5 g . | KomMmeTeHIun
O g £ padoThI TIPOMEKYTOUHOMN
Tex. 71a0. | mpaxT. R aTTecTALH
3aH. 3aH. | QO &
1. IToka3arenu pabOTHI TOMEHHOM
MeYH, KauecTBa ChIPbs U
MPOAYKIHH
1.1
TeXHUKO-9KOHOMHUYECKHE Ipopatotka
1 JIEKIITUOHHOTO Yernsiii onpoc | ITK-10, TTIK-13
[MOKa3aTeln TOMEHHOTO vaTeDHANa
npoiiecca p
ITpopabotka
1.2 [Toka3zaTenu KauecTBa .
1 JIEKIITUOHHOTO Yerneiii onpoc | ITK-10, TTK-13
YyryHa U IniaKa Marepuana
IToaroroBka n
odopmiieHue 3amura
1.3 CrIpreBbIe TTOKa3aTenn .
OMCHI-IIDOFO Hbowecea 6 2 2/11 pe3yJIbTaTOB naboparopuoii  |TIK-10, TIK-13
A pott nabopaTtopHOU pabotsr Nel
paboter Nel
1.4 Tlokazarenu AyTbEBOTO IIpopaboTka
peXUMa TIOMEHHOTO 2 JIEKIITHOHHOTO Yernsiii onpoc | ITK-10, TTIK-13
npoiiecca Mmarepuana
1.5 B3aumocBs3b TTouck
roKasaTelie KayecTBa OIOJIHUTENHHOM .
. 2 H Ycrnsiii onpoc | ITK-10, TTIK-13
CBIPBS U PAOOTHI JOMEHHOM uH(popMaIHK 10
ey 3aJaHHOM TeMe
HWroro no pazaeny 8 2/11
2. [TapamMeTpsl ¥ TPUHIHUITHI
KOHTPOJISI JOMEHHOTO ITpoliecca
2.1 [TapameTpsl 1 Toxroroska u
nl I/IHIIEHI)I IIEHT oJIst oQopwerie 3ampra
npo ccca 3a 3[;” 2 2/11 pe3ysIbpTaToB nmabopatopHoit | ITK-10, TTK-13
por Y3t nabopaTtopHOU pabotbr Ne2
JIOMEHHBIX ITeuei paboTs Ne2
2.2 [TapameTpsl 1
- gnm IT}O)HT ot 6 IIpopaboTka BremonaeHnne
rlpo :cca sa Bfﬂ 1 JICKIITHIOHHOTO KOHTPOJIbHOM I1K-10, I1K-13
port AYBI Marepuana paboter Nel
JIOMEHHBIX ITeuei
2.3 Ilapamerpsl u
- gnm IIEHT ost IIpopaboTka Bremonaenne
PHHL P 1 JIEKIITUOHHOTO KOHTPOJIBHOM I1K-10, TIK-13
fporiecea BhIyBId MaTepuaia pabotbr Ne2
JIOMEHHBIX IT€Yeid




ITogroroska u

il4ngagla1ﬁe£;ﬂom odopmeHne BamuTa
p LE:L]Iaoro G)KI/IE\)/Ia 2 3/11 PE3yJIbTaTOB nmaboparopHoit  |IIK-10, ITK-13
T P nabopaTtopHoOn paboter Ne3
JIOMEHHOTO IIpolecca paGoTsl No3
2.5 TTapameTpsl 1
MPUHLHITE KOHTPOJIS IIpopaboTka
ra30JMHAMHIYECKOr0 2 4/11 JIEKITUOHHOTO VYernsiit onpoc | TIK-10, TTK-13
pexrMa TOMEHHOTO Marepuana
nporecca
Hroro no paszuerny 8 9/31
3. Xox moMeHHOTO TIporecca
3.1 TTonsTHe pOBHOTO X0/ IIpopaboTka
JIOMEHHOI T1eYH, 2 JIEKIITHOHHOTO VYernsiit onpoc | TIK-10, TTK-13
MIOKAa3aTeNIn POBHOTO X0/ Marepuana
3.2 Busibl paccTpoiicTs TpopaGoTka
AOMCHHOM TICTH H IPHIHHEL 4 1,3 JIEKITUOHHOTO VYernbiii onpoc | TIK-10, TIK-13
MX BO3HHUKHOBEHHS U vaTepuana
yCT-paHeHUs
Hroro no pazaeny 6 1,3
4. KoHTposab X072 JOMEHHOTO
nporecca
4.1 KoHtponupyemsle ITpopabotka
napameTphbl IOMEHHOTO 2 4 JICKITMOHHOTO Yernsiii onpoc | ITK-10, TTK-13
nponecca, KHUII Mmarepuana
ITpopaboTka
4.2 Tapaverp - POBHOTO 2 2 4 JIEKIIHOHHOT'O Verusiii onpoc | IIK-10, TTK-13
X0J1a TOMECHHO# Mmeun warepraa
4.3 TTapameTpsbl X012 TpopaboTka
AOMCHHOH TCHH TpH 6 2/11 4 JIEKIITHOHHOTO Yernsiii onpoc | ITK-10, TTIK-13
BO3HUKHOBEHUH Marepuaa
paccTpoiicTB
3ammra
IToaroroBka n
3 odopmIcHIE 11ab0paTOpHBIX
4.4 Crioco0bI BO3IEHCTBHSI 2 YN 4 Pe3YIHTATOB pabot Ne4,5 TK-10, [IK-13
Ha XOJI TIe4H HABODATODHELX BeimosHeHIEe
a6I())T NE4 5 KOHTPOJIBHOM
p o paboTsr Ned,5
HWroro no pazaeny 12 | 621 16
Hroro 3a cemectp 34 | 17/61 17,3 SK3aMeH
Hroro no aucrumianxe 34 | 17/61 17,3 JK3aMEH I1K-10,I1K-13




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX  BHJOB  y4eOHOM paboTBl B KaudecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B MPENOIaBaHUK JUCIUTUIMHBL «MeTOIbl KOHTPOJISI JJOMEHHOTO
IpoIieccay UCTIONB3YIOTCS KaK TPAIUIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH, TaK
Y TEXHOJIOTHS TPOOJIEMHOTO U MHTEPAKTUBHOT'O OOYyUCHUSI.

C menpi0 peanu3alud KOMIETEHTHOCTHOTO TOAXO0Ja, a Takke (OPMHUPOBAHUS H
pa3BUTH MPOPECCHOHATLHBIXHABBIKOB OOYYAIONIMXCSl PEAM3YIOTCS CIEAYIONINE CPEICTBa,
CHOCOOBI M OPraHU3AIMOHHBIE MEPOTIPUATHS:

— H3y4YCHHE TEOPETHYECKOTr0 Marepuana IUCUUIUIMHBI Ha JIEKIUSAX C HCIOJIb30BAaHHEM
KOMITBFOTEPHBIX TEXHOJIOTHH;

—  CaMOCTOSITEJIbHOE MU3YyYEHHE TEOPETHUECKOr0 MaTepuaya TUCIHIUIHHBI C MCIIOJb30BaHHEM
METOAMYECKHX pa3padOTOK, CIIEHUATbHON y4eOHON U HAyYHOU TUTEPaTypHI;

— (GopMHUpOBaHHE U pa3BUTHE MPO(PECCHOHATBHBIX HABBIKOB 00YJAIOIINXCS HA IPAKTHUECKUX
3aHSATUSIX.

K WHTEpakTHBHBIM METOJIaM, HCIIOJIb3YeMbIM MpPU HM3YYEHUH IUCUUIUIMHBI «MeTobl
KOHTPOJISI JOMEHHOT'O ITPOIIECCay, OTHOCSATCS: UCIIOJIb30BaHUE IPOOIEMHBIX METOJIOB H3JI0KCHUS
MarepHaia ¢ MPUMEHEHUEM SBPUCTUIECKUX IPUEMOB (CO3IaHHE MTPOOIEMHBIX CUTYAIlUi | JIp.);
a TaK)Ke CO3JJaHKE YJICKTPOHHBIX MPOAYKTOB (MPE3EHTAIINH ).

Ha 3amstmsx  memecooOpa3sHO — MCHOJB30BATh  TEXHOJOTHIO  KOJUIEKTHBHOTO
B3aUMOOOY4YEHUSsI, COBMEIIAsl €€ C TEXHOJIOTUEH po0aeMHoro o0yueHus. [Ipu 3ToM HE0OXOMMO
MOBBIINIATH MTO3HABATEIBHYIO aKTUBHOCThH CTYJIEHTOB, OPTaHU3Ysl CAMOCTOSTEIbHYIO paboTy Kak
UCCIIEIOBATEIHCKYIO TBOPUECKYIO JICATEIBHOCTb.

Jlekumu TpoxomsAT Kak (GopmMe HMHPOPMANMOHHBIX JIEKIMH, Tak ¥ B (opme
JICKIMA-KOHCYJIbTAIMMA, TJIe TEOPETHUECKUI MaTepuai 3apaHee BbIIACTCS OOYYaIOMIMMCS s
CaMOCTOSITENIFHOTO HM3YYEHHUs, JUIA TOATOTOBKH BOIIPOCOB JIEKTOPY, TAaKHM O0pa3oM, JICKIUS
IPOXOJUT 10 TUILY BOIIPOCHI-OTBETHI-IUCKYCccHsl. IHOT1a JTeKIIMK IPOXOIAT B BUJE TPOOIEMHOM
JIEKIMH C OCBEIICHUEM PA3IIMYHBIX HAYYHBIX TIOAX0/I0B K IIOCTABICHHOH Ipo0ieme.

B u3noxeHuu JEKUMOHHOTO MaTepuaja M IpU NPOBEICHUM MPAKTUUYECKUX 3aHATUH
NPEIOIaraeTcsl Mepexo] OT PENPOAYKTHBHBIX METOJIOB OOyYEHHS K YaCTUYHO-TIOMCKOBBIM U
UCCIIEIOBATEIbCKUM METO/1aM, PA3BUBAIOIIUM JIOTHYECKOE, TEOPETHUECKOE MBIIIJICHUE, YMEHUE
apryMEHTHPOBATh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 1eIbi0 BO3MOKHO
UCIIOJIb30BaHUE METOI0B IBPUCTUUECKUX BONIPOCOB U OpaiiHCTOpMUHTA (MO3TOBOI aTakH).

B xope 3aHsATHIA TpenoaraeTcs UCoab30BaHNE KOMIUIEKCa MHHOBAIMOHHBIX METO/I0B
AKTUBHOT'O 00Y4EHUs CTYJIEHTOB, BKJIIOYAIOLIETO B Ce0:

— Cco3JaHMe TpOOJIEMHBIX  CHTyallMH €  [OKa3aTelbHBIM  pElICHHEM  MPOo0JIeMbl
Iperno/iaBaTesieM;

— CaMOCTOSITEJIbHYIO  TIOMCKOBYIO  JIEITENFHOCTh B  PEHICHWH  YYeOHBIX  TpoOiem,
HaInpaBJIIeMYI0 Ipeno/aBaTeseM;

— CaMOCTOSITEIbHOE PELIeHHE MPOOIIeM CTYJCHTaMH 101 KOHTPOJIEM ITPEToiaBaTels.

Peanm3anuss WHHOBAaIMOHHBIX METOJIOB OOYYEHHST BO3MOXKHA C HCIOJIH30BAHUEM
CJIEAYIOIIMX TPHEMOB:

— MHCTPYKT@X CTYAEHTOB II0 COCTaBJICHMIO TaONHI], CXeM, IpauKoB C TPOBEICHUEM
MOCJEIYIOLIEro UX aHaIN3a;

— TpPUMEHEHHE PEKOMEHJAIMI MO COCTABJIECHUIO T€3UCOB U KOHCIEKTOB MO NMPOYUTAH-HOMY
Marepuany;

— packphITHE TpenojaBarejeM NPUYHH U XapakTepa Heylad, BCTPEUAIONINXCS MPH PEIICHUN
npobiewm;



— JIeMOHCTpAIlUs aIbTEPHATUBHBIX TIOJIX0JI0B K PEIICHUIO KOHKPETHOU MPOOIEMBIL;
—  aHaJu3 MOJIYYCHHBIX PE3YIbTAaTOB U OTHICKAHKE TPAHUIl UX TPUMEHUMOCTH;
— HCIIOJB30BAaHME 33JIaHUMN JIJISI CAMOCTOSATEILHOM pabO0ThHI ¢ M30BITOYHBIMH JAHHBIMH.

Ha naGopaTopHBIX 3aHSATHUSX CTYACHTHI 3aKpEIUISIOT 3HAHWS, IIOJTyYCHHBIE Ha
JEKIIMOHHBIX TMMapax. Takke Ha Jab0paTOpPHBIX B3aHATHSAX Ha Ja0OpPaTOPHBIX MOICISIX
0TpabaThIBAIOTCS HABBIKK METOJIOB KOHTPOJISI JOMEHHOTO Tporiecca. CTyIeHTaM MpeaiararoTcst
CJICMYIOIINE BUIBI TAOOPATOPHBIX 3aHITHIA:

1. 3yueHue KOJUIEKIIUY 00pa3IoB CHIPHIX MATEPUATIOB M ITPOYKTOB JIOMEHHOMU IIABKH

2. BrusiHre ypoBHS 3aChIIA M Ta30BOTO MOTOKA HA YTJIbI OTKOCA MAaTEPHUAJIOB B MOJICTH
KOJIOIITHUKA JJOMCHHOM TIeYH.

3. OmpexneneHne BEPTUKAIBHOTO JABJICHHUS CBHITYYMX MAaTEPUAIOB B IPUCYTCTBUHU
ra3oBOro notoka. Mi3ydeHre ycaoBHiA IOIBUCAHUS ITUXTHI B JOMEHHBIX IIEYax

4, V3yueHue BIMSHUS PACIONOXKEHUS (YPMEHHBIX OYaroB Ha CXOJ MaTepHAIOB B
MOMEHHBIX ITeYax

5. Kontpons xoz1a, opranu3zanus 1 peryjiupoBaHue JOMEHHOM MIaBKU

6. PanmnanpHOE pacnpe/esicHre MaTepraioB B JIOMEHHOW €YU MPH 3arpy3Ke KOHYCHBIM
3arpy304HbBIM YCTPOHCTBOM.

7. OKpyXHOE pacrpezesieHue MMXTOBBIX MAaTEPHUAIOB B JOMEHHBIX Ie4Yax IMPH 3arpy3Ke
KOHYCHBIM 3arpy304HBIM YCTPONHCTBOM.

CamocrosiTennbHasi paboTa CTYIEHTOB JOJDKHA OBITh HallpaBieHA Ha 3aKpeIUiCHUE
TEOPETUUECKOr0 MaTepuana, U3JI0KEHHOro MpernoaaBaresieM, Ha IpopadoOTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSITEIPHOE WM3Yy4YeHHE, Ha TMOJTOTOBKY K 3aHATHSAM, IOATOTOBKY K HMTOTOBOM
aTTeCTallMU.

[Ipn mpoBeneHUHM 3aKIIOYUTEIBHOTO KOHTPOJS HEOOXOIUMO BBISIBUTH CTEICHBb
MPaBUIBHOCTH, 00beMa, TTyOUHBI 3HAHUN, YMEHUH, HAaBBIKOB, MOJYY€HHBIX IIPU U3YUYEHUHU Kypca
HapSIy C BBISIBICHUEM CTCTICHH CAaMOCTOSITEIIbHOCTH B TPUMEHCHHUH TIOJTYICHHBIX 3HAHUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OuneHovHblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHBI (MOYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. HlaiinoBuu, O.M. UuaycTpuangbHble CUCTEMBI M OOOpPYJOBaHHE B METAITYprHH :
yuebHoe mocobue / O.W. IllaiinoBuuy. — MockBa : MUCHC, 2011. — 144 c¢. — ISBN
978-5-87623-502-2. — TekcT : 25eKTpoHHBIH // DneKTpoHHO-O0nbaroTeYHas cucrema «JIauby :
[caiiT]. — URL.: https://e.lanbook.com/book/117401

2. OCHOBBI METAJUTYPTUYECKOr0 Mpou3BoacTBa : yueOHuK / B.A. burees, K.H. BnosuH,
B.M. Konokonbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcT : 25eKTpOHHBIH // DneKTpoHHO-O0nbaroTeYHas cucrema «JIauby :
[caiiT]. — URL.: https://e.lanbook.com/book/90165

0) lomotHuTeEIBLHASI TUTEPaTypa:
1. 3uranmmH, M.I. [IpoekTnpoBaHue anmaparoB MbLUIEra3004UCTKH | yueOHOe mocooue /
M.T". Buranmus, A.A. Konecauk, A.M. 3uranmmmi. — 2-e u31., nepepad. u 101.


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

— Cankr-Ilerepoypr : Jlans, 2014. — 544 c. — ISBN 978-5-8114-1681-3. — Tekcr :
DIIGKTPOHHBIN  //DneKkTpoHHO-OMOmmoTeunass cucrema «Jlamp» ©  [caiit]. — URL:
https://e.lanbook.com/book/53696

2. Unes, C.A. Meramryprudeckie TEXHOJIOTUH. MeTamutyprus 4E€pHBIX METAJIOB !
yuebnoe mocooue / C.A. Usnes, M.II. KimroeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : anekTpoHHbId // DneKTpoHHO-0nOIMoTeuHast cucrema «Jlaup :
[caiir]. — URL.: https://e.lanbook.com/book/108106

B) MeToqu4ecKkne yKa3aHUs:

1. KoHTpoab XxoJa, opraHu3anysi ¥ peryJupoBaHue JTOMEHHOM IIaBKU. Meronnyeckue
yKa3aHus K MPAKTUYECKUM 3aHATHIM 0 Kypcy «DKCIUTyaTalusi JOMEHHbIX medein» / JIpyKKoB
B.I'., BaranoB A.W., Cubararymiun C.K. — Marauroropck: MI'MA, 2009, 9 c.

2. Cocrostnue (pyTepoBKH IIE€UH MOCIIE BEIIYBKH €€ Ha peMOHT (cTeH, aya.033).

3 Cubararymmun C.K., Baranos A.U., Konomnés A.Jl. Pacnpenenenue mMaTepuanoB 1o
OKPYX-HOCTH B KOJIOIIIHUKOBOM IPOCTPAHCTBE JAOMEHHOU meun. MHcTpyKkuusa. MarHuToropek:
OI'bOY BIIO “MI'TY um. I'.1. Hocosa”. 2011. — 15 c.

4. BaranoB A.U., Cubararymnun C.K., Makaposa U.B., Kononnés A./l. Pacnpenenenue
MaTe-prUaoB Ha KOJIOUTHUKE JOMEHHOH IeYH MPH 3arpy3Ke ¢ UCIOIb30BaHUEM KOJIOITHUKOBBIX
wmt. Macrpykuust. Marautoropek: 'OY BIIO “MI'TY um. .. Hocosa”, 2008. — 10 c.

5 Kponoros B.K., BaranoB A.M., Konomnés A./l., Makaposa W.B. W3zyuenue
pacrpeiefieHusl JaBICHUS IIUXTHl B MoJensIX. MeToaudeckue yKa3aHHsl AJs BBIIOJIHEHUS
naboparopubix padot. Marauroropck: 'OY BITO “MI'TY um. I'.'1. Hocosa”, 2005. — 18 c.

6 Koutponb xoma, opraHu3anusi ¥ peryiMpoBaHUe JOMEHHOW IUIaBKU. MeTonuyeckue
yKa3aHMs K MPaKTHYECKUM 3aHsATHsAM. Marauroropck: MI'TY, 2009, 12 c.

7 W3yyeHuwe BIUAHUA DPACIOIOKEHUS (YypMEHHBIX OYaroB Ha CXOJ MaTepHalioB B
JOMEHHBIX TIe4yax: Meronuveckne yKa3aHHs K JIabOpaTOpHBIM pabdoTaM IO JAUCHUILUIMHAM
«Teopust, TEXHOJIOTHSI U aBTOMAaTHU3alUs JOMEHHOIO Mpoleccay, «IKCIUTyaTalys JOMEHHBIX
nevei» st ooydarormmxcs mo HanpasieHuto 22.03.02 «Meramryprusi». Marautoropck: M3a-Bo
Marnutoropck. roc. TexH. yu-ta um. I'. . Hocosa, 2017. 15 c.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpamMmmHoe oGecrieyeHue

Haunmenosanue [10 Ne norosopa CpoKk IeHCTBYSI JIUIICH3UH
MS Windows 7
Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 SecepoaHo
Professional
FAR Manager cB00OOHO pacnpocTpansemoe 10 6eccpouHo
7Zip cB0OOHO pacnpocTpansemoe 10 06eccpouHO

IIpodeccuonanbubie 6a3b1 JTAHHBIX H HHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI
HaszBanue kypca Cchlika

DnekTpoHHas 0a3a nepuoauueckux u3nanuii East View
Information Services, OOO «1IBUC»
HaumonaneHast nHOpMaIimoHHO-aHATTUTUYECKast
cucrema — Poccuniickuii uHIeKe HaydHoro ruTupoBanus |https://elibrary.ru/project_risc.asp
(PMHII)
[Touckoras cuctema Axanemus Google (Google
Scholar)
Hndopmannonnas cucrema - EquHoe okHO JocTyma K
HH(GOPMAIMOHHBIM pecypcam

https://dlib.eastview.com/

https://scholar.google.ru/

http://window.edu.ru/



https://e.lanbook.com/book/53696
https://e.lanbook.com/book/108106
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

DnexTpoHHbIe pecypcsl oubmmorekn MI'TY um. I, [http://magtu.ru:8085/marcweb?2/
Hocosa Default.asp

https://www.rsl.ru/ru/4readers/cat
alogues/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

Poccuiickas ['ocynapcrBennas 6ubnunorexa. Karanorn

MarepuaabHO-TEXHHUECKOE 00ecIeueHNe AUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayauropus Ui IpOBEICHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMHU Ui MPEJCTAaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMU CpEJICTBA XPAaHEHMs, NepeAayd U
npeCcTaBiIeHUs y9eOHOH nH(pOpMaInu;

- CIELMAIN3UPOBAHHON MEOEIBIO.

2. YuebHas ayauTopus Ui TpoBeneHHs JabopaTOpHBIX 3aHATHH «JlabopaTopus
JIOMEHHOTI'0 ITPOM3BO/ICTBAY OCHAILIEHA JJAOOPATOPHBIM 000PYA0BAaHUEM:

- pU3MIeCKre MOJIEIH IOMEHHBIX TIEUeH;

- 1abopaTopHBIE YCTAHOBKH IS UCCIIEIOBAHUI MPOLIECCOB, MPOTEKAIOIINX B JIOMEHHBIX
neyax: MoJiesib KOHYCHOI'O 3aTPy304HOr0 yCTPOICTBA, MO/IE b TOpPHA JOMEHHOH Me4n

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayauropus A TPYNINOBBIX U MHIMBHUYaJbHBIX KOHCYJIbTALUH, TEKYLIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTepHOI TexHuKoii ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue 1j1si CAaMOCTOSITEIHLHOM PabOThI OCHAIIICHO:

- KOMITBIOTEpHOI TexHuKoii ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
M C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CTIeMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue st XpaHeHUS M NPODUIAKTUYECKOTO OOCTYKHBaHUS Y4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMH1 JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAINN H MaTEPUAIIOB.


http://magtu.ru:8085/marcweb2/Default.asp
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/

IMTPUJIOXXEHMUE 1
6 YueOHO-MeTOAHYECKOe o0eclieyeHrne cCaMOCTOSATEeIbHOI padoThl 00y4a0IIMXCs

Bompockl aist  caMONpOBEpKH IMPEACTAaBICHbl B BHIC HPAKTUKO-OPHEHTUPOBAHHBIX
3aJaHuil 1Sl BBIMOJIHEHUS] pacueToB M0 METoJaM KOHTPOJIS TOMEHHOTO TpoLecca, il OLICHKU
YMEHHUSI UCIIOJIb30BAHUS IPOU3BOJICTBCHHBIX M TEXHOJOTHYECCKUX JaHHBIX KOHTPOJSI PaboThI
JoMeHHOM meun. Taxke BOIPOCH I CaMOIPOBEPKU IIPEICTABICHBl TEOPETUYECKUMHU
BOIIPOCAMH, TpeOyromue pa3BEPHYTOrO0 YCTHOI'O OTBETA, MO3BOJIIOIINE IPOBEPUTH YPOBEHb
YCBOEHHSI 3HAHUH M OCBOSHHSI OOLINX M MPO(ECCHOHATBHBIX KOMIETEHIUH M0 JUCIUTUINHE.

Mo gucunmuiae «MeToabl KOHTPOJIS JOMEHHOT'O IPOLIeccay MPeAyCMOTPEHa ayJUTOPHAS 1
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaromuXxcs.

AynuTopHasi caMoCTOsITeNIbHAsE paboTa CTYICHTOB IPE/IoiaracT peuieHHe KOHTPOIbHBIX
3a/la4 Ha MPAKTUYCCKUX 3aHATUAX.

IIpumMepHbIe BONPOCHI 1JIsl YCTHOT'O OIIPOCA MO U3y4YaeMbIM TeMaM
3axyBKa JOMEHHOM Me4M:
Ornpenenenne 3ayBKU JOMEHHOM MEYH.
Oranbl 3a1yBKH.
OYHKIMY U 0COOCHHOCTH TIPUEMKH 000PYIOBAHHUS.
OYHKINHI U 0OCOOCHHOCTH CYIIIKa BO3AyXOHarpeBaresiei u JoMeHHoil neun. Heooxoaumas
MIPOJIOJDKUTENBHOCTD CYIIIKH.
5. @OyHKIMH U OCOOCHHOCTH MOATOTOBKA rOpHA K 3arpy3Ke 3aJyBOYHOM IIUXTHI.
YnpasJieHue X010M IOMEHHOI MJIaABKH
1. Tlonsitue poBHOTro X012 fOMEHHOU neun. [IpuunHbl HapyIIeHus ero.
2. JlaT4Mku, MECTO PACIIONIOKCHHS WX JUISl 3aMepa KOJWYECTBA AYThs M JABJICHHS TOPSUIETO
IyThsl. XapakTep IuarpamMmm IpH pOBHOM XOJI€ TIEUH.

RN

3. KonTpons paboThl IeUH 10 BH3yaIbHBIM HAOIIOACHUSM.

4. PacnonoxeHue TaTYMKOB U MECTa 0TOOpa UMITyJIbCca I 3aMepa TeMIIEpaTyphl U J1aBICHUS
KOJIOIIIHUKOBOTO ra3a. XapakTepHbIe JUarpaMMbl IIPM POBHOM XOJ€ €YU U PaCCTPOMCTBAX
ero.

5. KoHTposb ypoBHS U ouepTaHMsI TOBEPXHOCTH 3aChIIIH.

6. IIpuumHBI HUKHUX MOABUCAHUHN MMXTHL. [1yTH CHI)KEHUS X BEpOSITHOCTEH.

7. IlepeuncnuTh BUIBI paccTpOMCTB Xojaa JOMEHHOM miaBku. [logpoOHO O 3arpoMokJIeHUU
rOpHa: MPUYMHBI, IPU3HAKH, METObI IPEAYIPEKICHUS U YCTPAHEHUS.

8. TlepeuncnuTh BUIBI pACCTPONCTB X012 JOMEHHOH miaBku. [ToapoOHO 0 BepXHUX
MIOJIBUCAHUSAX: IPUYMHBI, IPU3HAKHU, METO/IbI IPEAYIIPEKACHUS U yCTPAaHEHUS

9. [Ilepeunmcnuth BHIBI HapyIIEHHS Ta3opaclpeleieHuss B JOMeHHOW mneun. [logpoOHo o
nepupepuiHOM X0/1e: TPUUUHBI, TPU3HAKU, METOJIBI IPEIYIPEKACHUS U YCTPAHEHUSI.

10. IlepeuncnuTh BUABI HAPYIICHUS Ta30pachpenesieHus B JOMeHHoW medn. [logpoOHO o
KaHaJbHOM XOJI€: IIPUYMHBI, IPU3HAKHU, METO/IbI IPEAYIIPEKIEHUS U YCTPAHEHUS.

11. Metonpl perynupoBaHusl JOMEHHOW TutaBKoW “‘cBepxy’. IlogpoOHO O pexume 3arpy3Ku:
Macca 1ojadu, CHCTEMa, yPOBEHb 3aCBHIIH.

12. MeToibl peryupoBaHUs JTOMEHHOW TUTaBKH “‘cBepxy’”. I[1opoOHO 0 perymmpoBaHUM Py THOM
Harpy3Koil U peryJInpoBaHUM OKPYXHOTO pacnpenenenus “BPLI”.

13. TlepeunciauTh METOBI PETYIMPOBAHUS X012 TOMEHHOH 1edn “‘cBepxy’”. [1opoOHO 0 HOBBIX
crioco0ax peryJMpoBaHus: IEPEMEHHBIH YPOBEHb 3aChIIH, CTYIIEHYaTOe OTKPhIBAHUE
00JIBIIOr0 KOHYCa, MPUMEHEHHUE MOABUKHBIX [T KOJOIIHUKA

14. TlepeunciauTh METO/BI PETYIUPOBAHUS JOMEHHOU TIaBKU “cHM3Y”. [lonpo6HO o
PEryJIMpOBaHUU PACXO/IOM JYThsl 1 COOTHOIIEHUEM MPUPOJIHBIN ra3- TEXHOJIOTUYECKUI
KHCIIOPOJI.

15. HwxHue noaBucaHus WKUXThI. [IpUUNHBL, MyTH CHU)KEHUS UX BEPOSTHOCTH.



16.

17.
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AHanmu3 paboThl JOMEHHOM €YU M0 auarpamme u3MeHenus conepxkanus CO2 1Mo ceueHuo
KOJIOUTHHKA.
AHanu3 paboThl JOMEHHOM N4y 0 AUarpaMMe U3MEHEHHs TEMIIEPaTyphl raza IO CEUEHUIO
KOJIOIITHHMKA
OcTraHoBKa ne4YH
[Tpuniun paboThl TOMEHHOU TIeUn
Heo0xoaumMocTh KpaTKOBPEMEHHBIX OCTAHOBOK JOMEHHBIX Meueii: IpUMEpHI.
Heo0xonuMocTh IMTEIbHBIX OCTAHOBOK JIOMEHHBIX I1€YEH: IPUMEPBI.
Heo0xoauMocTh BEIHYX ACHHBIX OCTAHOBOK JOMEHHBIX Teueil: pUMEpHI.
IIpumepHBbIe KOHTPOJIBLHBIE PA00THI
KonTpoasHnas padora Nel «3agyBKa 10MEHHBIX Neveil»
3anyBKa JOMEHHBIX neueid. [locnenoBaTenbHOCTh onepanuii.
Omnpenenenue 3alyBOYHBIX IIUXT TOMEHHbIX neyeil. Ocobennoctu. HeoOxoaumocTtsb
MCIIOJIb30BaHUsl CIEIUAIbHBIX 33 TyBOYHBIX IINXT.
3arpy3ka 3aJyBOYHBIX LIIUXT [0 BBICOTE JIOMEHHOM TIEYH.
CobctBenno 3amyBka. OcoOeHHOCTH (TemmepaTypa H  pacxoa JyThs, HaJIWYHE
JIOTIOTHUTEIILHOTO TOTUIMBHOM 100aBKH, BIaKHOCTh AYThs).
IlonsTHE pa3yBOYHOIO IIEPUOAA.
[TepBblii BBIMYCK KUAKUX MPOTYKTOB MIaBKU. OCOOEHHOCTH.
[TpoaomKUTENBPHOCTD 33 yBOYHOIO IIEPUOA U BBIXOJ €YU HA IPOEKTHYIO MOILIIHOCTb.
Kontpoabnas padora Ne2 [lapameTpsl M NPUHIUNBI  KOHTPOJIS MPOLECCA BBIAYBKH

JOMEHHBIX meyveii

ok wdE

OctaHoOBKa NeuM i CMEHbI BO3yIIHON ¢ypMmbl. [locnenoBaTeabHOCTb ONeparyi.
OcoOeHHOCTH BBIIYBKHM JOMEHHOH Meuu nepes peMoHToM | paspsaa
BeImyck KO3JI0BOT0 UyryHa U3 JOMEHHOU IIE€YH.
Pemont nomennoit neun Il paspsna.
PemonT nomennoii neun |1l paspsna.
Pemont nomennoii neuu | pazpsina.
KonTpoubnas padora Ne3 «Ouenka padoTbl JOMEHHOH MeYm)
OrneHka TEemIoBOro COCTOSHUS JOMEHHOTO MpoIiecca M0 XUMHUYECKOMY COCTaBY KUAKUX
IIPOAYKTOB IUIABKH.
BusyanpHas oljeHKa TEIJIOBOIO COCTOSIHHS JOMEHHOrO MpoIecca MO BHEIIHEMY BHIY
KUAKUX TPOLYKTOB IIABKH.
[To nanupiM KUII uper moBblllieHHE TeMIEpaTypbl KOJOIIHUKOBOTrO Traza. O 4em 3To
roBoput? /lath pa3BepHyTOE OOBSICHEHUE.
[To nanueiM KUII mper moHmkeHue TeMmeparypbl KOJIOIMIHMKOBOro raza. O ueMm 3To
roBoput? /lath pa3BepHyTOE OOBSICHEHUE.
[To nanubiM KUIT naer nonmxkenue coaepkanus CO2 KOJOMHUKOBOTO ra3a 1o nepudepuu.
O uem at0 roBOopuT? JlaTh pa3BepHyTOE OOBSICHEHHUE.
[To manueim KUII Habmromaetcs 3amMenyieHHOE U HEpaBHOMEpPHOE cpabaThiBanue mojad. O
4yeM 3T0 roBoput? JlaTh pa3BepHyTOE OOBICHEHHE.
[To mamapim KUII nabmromaercs manmenue coxaepxkanus COz TOTBKO B OJHOW TOYKE
kostorHuKa. O yeM 3710 ropoput? JlaTh pa3BepHyTOE 00BICHEHHE.
[To BU3yanbHBIM Ha0IIOIEHUSAM Ha GYpPMBI CTAIN IPUXOAUTH TEMHBIE KYCKH Kokca. O ueM
3T0 roBopHT? JlaTh pa3BepHyTOE 0OBICHEHHE.
[To aHanM3y XMMUYECKOI0 COCTaBa YyryHa HaOJI01aeTCs TOHMKEHHUE COIePKAHUS
maprasua B HeM. O yeM 3To roBopHT? JlaTh pa3BepHyTOE 00bICHEHHE.

10. Tlo aHayM3y XMMHYECKOTO COCTaBa YyTr'yHa HAOIOAaeTCs MMOHKEHNE COJIEPIKAaHUS CePhI B

HeM. O yem 310 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.

11. Tlo aHanu3y XMMHUYECKOTO COCTaBa 4yryHa HaOJIr0aeTcs MOHMKEHHUE CO/Iep KaHus

kpemHus B Hem. O yem 3To roBoput? [laTh pa3zBepHyTOE OOBSICHEHHUE.

12. Tlo ananu3y XMMHUYECKOT'O COCTaBa IUTaKa HAOIOAACTCS TIOHIKEHHE OCHOBHOCTH ero. O

4yeM 3T0 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.



13.

14.

[To anHanM3y XUMHYECKOTO COCTaBa Mjlaka HaOII0JaeTCsl TOBBIIICHHE OCHOBHOCTH ero. O
4eM 3T0 roBopuT? JlaTh pa3BepHyTOE OOBSICHEHHE.

OnucaTh NPUHIIKIL ISUCTBUS MPEACTaBIEHHOT0 000pyA0BaHuUs 111 KOHTPOJIS CX0/1a CToN0a
IIUXThI HA JOMEHHBIX IIe€Yax:

15. Onucats MMPUHIHUIT KOHTPOJIA CX04a HINXTOBLIX MaTCPHUAJIOB 1O HpeHCTaBHCHHOﬁ CXEMCEC

16. Ommcatp NPEACTABJICHHYIO IUarpaMmmy, puHOUIl €€ IIOCTPOCHUA









[NPMJIOXEHUE 2

7 OueHo4YHbIE CpeCTBA JJIsl IPOBeIeHHs IPOMEKYTOYHOM aTTeCTAlNU

a) [lnanupyembie pe3yJbTAaThl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

CTpyKTypHBIii
DJIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

I1K-10 - roTOBHOCTBIO OLIEHUBATH PUCKHU U ONPEICIIATH MEPhI

o o0ecrneyeHI0 0€30IMaCHOCTH TEXHOIOTHYSCKUX IIponeccoB

3HaThb — OpraHu3alMi TEXHUYECKOTO KOHTPOJIS [IpumepHbIe TEOPETUUECKHUE BOMPOCHI JUIs IK3aMEHa:
B JIOMEHHOM IIPOU3BOJICTBE; 1. VYcrpoiicTBO M pacionoKeHrne OCHOBHBIX JATYUKOB /I KOHTPOJIS 32 XOJIOM
— obmue TIPUHITATIBI paboThl JAOMEHHOT'0 TIpoLecca.
ABTOMAaTH3UPOBAHHOM CHCTEMBI 2. 3amyBKa M pa3ayBOYHBINA NIEPHO paOOTHI JOMEHHOM IeUH.
YIIpaBJICHUS TEXHOJIOTUYECKUM 3. HpI/I‘II/IHLI HapyIICHUA pOBHOI'O X04a.
nporieccoM (ACYTII) u mpukiagHoro 4. OuneHka TEMI0BOro COCTOSHUS JOMEHHOM 11e4YH, BKJII0Yasi BU3YyalbHYIO.
IIpOrpaMMHOI0 06ecnequHg; 5. Cnoco0Osl peryinpoBaHus xoaa ,Z[OMCHHOI71 IeYn «CHU3Y».
—  IPUHLMIBI KOPPEKIU X0 JOMEHHOTO 6. CrocoOBI peryaupoBaHus JOMEHHOM ITEYU «CBEPXY.
nporecca 7. Cucrema oXJaXKAECHHS JOMEHHBIX ITeUeH.
8. KoHTpoIb ypOBHS ¥ OYEepTaHUS ITOBEPXHOCTH 3aCHITIH.
Ymern — HCHOJL30BaTh CHCTEMBI [IpuMepHBbIe TpakTUUECKUE 3aJaHus IS SK3aMeHa:
aBTOMATHUYECKOTO yIIpaBJICHUS 1. Tlpoananu3upoBaTh pabOTy [OMEHHOW TM€YM MO JAuarpaMMe H3MEHEHHs
TEXHOJIOTHYECKUM TTPOIIECCOM; conepxanusi CO2 Mo CEYEHUIO KOJIOIIHHKA.
— HaxOIHUTh IPUYUHBI HapyIIEeHUI 2. OIICHHUTPH TEIUIOBOE COCTOSIHHE JOMEHHOTO TpoIiecca M0 XUMUYECKOMY COCTaBY
JIOMEHHOM TEXHOJOTMH M IyTH HX KUJKUX TPOIYKTOB IUIABKU: TIO MIPEACTABICHHBIM XUMUYECKUM COCTaBaM UyTr'yHa
KOPPEKLIUH; OTIPEJICTNTh, TIPU BHITJIABKE KAKOTO YyryHa TeMIEpPaTypHBIA YPOBEHb MpoIecca
—  OIlCHHBATH COCTOSIHHE Ob11 BhINIE. JlaTh pa3BepHyTOE OOBSICHEHNUE.
TEXHOJIOTHYECKOTO rporecca Yyryn Fe,% Si,.% Mn,% P.% S, %

IIPOU3BO/ICTBA UYT'YHA,
OCYIIECTBIISITh M KOPPEKTHPOBAThH
TE€XHOJIOTHYECKHUI nporuecc
MIPOM3BOJICTBA YyT'yHA

1 94 0,60 0,55 0,07 0,018
2 94 0,50 0,44 0,07 0,020
3. BusyallbHO OIIEHUTH TEIJIOBOE COCTOSIHUE JOMEHHOTO IMPOIlecca M0 BHEIIHEMY

BHJIy KUJKUX TPOIYKTOB IIABKH: IO TPEACTABICHHBIM oOpa3liaM 4YyryHa H
[UIaKa OMNpeNelnTh TEIJIOBOW YpOBEHb IIpoliecca, NpPU KOTOPOM ObUIH
BBITIJIABJICHBI AT 00pas3Ilbl.




CtpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs OueHouHbIe CpeCTBA
KOMITETCHIIUH
4. Ilo manubmm KUII naer noHM»keHue TeMIeparypbl KOJOIIHUKOBOrO ra3a. O uem
310 roBoput? Jlath pazBepHyTOE OOBSICHEHUE.
5. Ilo nmannbiMm KUII uaer nonmxkenue coaepxkanus CO2 KOJOIIHUKOBOTO rasa 1o
nepudepun. O yem 31o roBoput? Jlath pa3BepHyTOE OOBICHEHHE.
6. OnncaTL TIPE/ICTAaBJICHHYIO IMarpaMMy, IPUHIMIT €€  TIOCTPOCHHs
Tll!ll[él{,/;{//,((((/,
\W 7
1. OHI/IcaTI) MPEACTABJICHHYIO IUarpaMmy, IPUHIMII €€ TOCTPOCHUS:
R
Bnaners OCHOBHBIMHM  MCTOAWKAMHM  KOHTPOJISA HpI/IMepHHC IIPAaKTUYECCKHUEC 3aJaHus AJIs SK3aMEHa:
JOMEHHOTO TIPOIECCa; 1. Tlo manuaeiv KUIT HaGnromaercs 3aMeUICHHOE M HEpaBHOMEPHOE CpabaThIBaHHE
METOAHUKAMU OLICHKH COCTOSIHUYA Imojgad. O yeMm 31O rOBOpI/IT? J_IaTB Pa3BEpHYTOC 00BLSICHEHHE.
JIOMEHHOT'0 IIPOLIECCa; 2. Tlo nanaeiM KUIT nabmogaetcs magenue coaepxanust CO2 TOIBKO B OJHON
HABBIKAMHI YIIPABICHHS M KOPPEKIUH Touke KojourHuka. O yem 310 roBoput? JaTh pa3BepHyTOE OOBSICHEHHE.
JIOMEHHOT0 IPOLECCa; 3. Tlo Bu3yanbpHBIM HAOIIOCHUSAM HA (DYpMBI CTAITH TIPUXOIUTH TEMHBIE KYCKU
METOINKAMHI OCYILECTBICHHS kokca. O ueM 310 roBoput? JlaTh pazBepHyTOE OOBSICHEHHUE.
TeXHOIOTHUESCKOTO mpouecca 4. Tlo ananu3y XMMHUYECKOTO COCTaBa YyryHa HaOJII0aeTCsl TOHMKEHUE
IIPOM3BO/ICTBA UyTyHa cozepxkaHusi Maprasua B Hem. O ueM 3To roBoput? Jlate pazBepHyTOE
00BSCHEHHE.
5. Tlo aHanu3y XMMHYECKOTO COCTaBa YyryHa HaOIr0AaeTcs MOHIKEHNE
coziepkanus cepbl B HeM. O yeM 310 roBoput? /lath pazBepHyTOE 00BICHEHHUE.
6. Ilo aHanu3y XMMHYECKOTO COCTaBa YyryHa HaOII0JaeTcs MOHKEHNE
cozepxkanus KpeMHHs B HeM. O 1yeM 310 roBoput? Jlate pa3BepHyTOE
00BsICHEHHE.
7. Onucatb NPUHIUI JEHCTBUS MPEACTABICHHOTO 000PYAOBaHUS TSI KOHTPOJISI

cxoga cTo10a IMXTHI HA JOMCHHBIX II€Yax:




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00yUYeHHs

Ol1ieHOYHbIE CPEACTBA

8.

Omnucartb IMPUHIHUIT KOHTPOJIA CXO0/Ja HIUXTOBBIX MAaTCPHUAJIOB 1O HpeI[CTaBHeHHOﬁ
CXEMC

I1K-13 - TOTOBHOCTBIO OLIEHUBATh PUCKH U ONPEICIISTh MEPHI

1o o0ecreyeHn 0 0€30MacCHOCTH TEXHOIOTUUECKHUX MTPOIIECCOB

3HaTh

BO3MOJXHBIX
rpormecca,

MIPUYUHBI
JOMEHHOT'O
JIMKBUJALWHY;
B3aUMOCBS3b pexuma
TEXHOJIOTUYECKUX  TPOLECCOB U
Ka4ecTBa NMPOAYKTOB IIABKU

aBapui
IUTaHBl  UX

HpI/IMepHHe TCOPCTUUCCKHUEC BOIIPOCHI K 5K3aMCHY:

1. Ilepeuucnuth BUJBI PACCTPOMCTB X0/1a JOMEHHOMN IIIABKU.

2. IlepeuncnuTh BUIBI HAPYLIECHUS Ta30paclpeesieH!s] B JOMEHHOHN MeyH.

3. BosHukHOBeHHMe mepu(epHIHOTO XOJa: NPUYHMHBI, TPU3HAKH, METOMIBI
NPEAYNPERKACHUSA U YCTPAHEHUS.

4. BO3HUKHOBEHHE OCEBOT0 X0Jla: MPUYUHBI, IPU3HAKHU, METObI IPETYIPEKICHUS
U YCTPaHEHHS.

5. Bo3HuKHOBEHHME  KaHAJIBHOTO  XOJAa:  INPUYMHBL, HPU3HAKH,  METOJbI
NPEAYNPERKACHUSA U YCTPAHEHUS.

6. Bo3HWKHOBEHHE TOPSYETO XOa: IPHUYNHBI, TPU3HAKH, METO/IbI TIPETYIIPEKICHHS
U YCTPaHEHHS.

7. BO3HUKHOBEHHE  XOJOJHOTO  XOJa:  MPUYMHBI, MPU3HAKHU,  METOMAbI

NPENYNPEXKACHNS U YCTPAHEHMUSL.




CrpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00yUYeHHs OueHouHbIE CpeACTBa
KOMIETECHIIUU
8. BoO3HUKHOBEHHE TYroro xoja: MPUYUHBI, IPU3HAKH, METOJIbI TPEAYIPEKICHUS U
YCTpPAHEHHUS.
9. BO3HUKHOBEHHE BEpPXHEro TMOABUCAHMS: NPUYUHBL, TPU3HAKH, METOJbI
MPEAYNPEXKIACHUS U YCTPAHEHUS.
10. BO3HUKHOBEHHE HIDKHETO TIOJIBUCAHUWS: TPUYUHBL, TPU3HAKH, METOJIBI
MPEAYNPEXKACHUS U YCTPAHEHUS.
11. 3arpoMo’k/ieHUE TOpHA: TPHYUHBI, TPU3HAKU, METOIBI MPEAYNPESKIACHUS H
YCTpPaHEHHS.
12. TIpopsIB ropHA: TPUYUHBI, IPU3HAKH, METOJIBI IIPEAYIPESIKICHUSI ¥ YCTPAHSHUS.
13. HacTpiny: npuyuHbI, TPU3HAKH, METOIBI IPEAYIPEKICHHUSI U YCTPAHEHUS.
14. B3anMoCBs3b TEIJIOBOTO COCTOSIHUS IOMEHHOTO IIPOIIECCa M KaueCcTBa MPOJTYKTOB
ILJIABKH.
YMmeTh —  ONpeAcAThH BO3MOHOCTS | [I[puMepHbIE MPaKTUYECKUE 3a1aHUS HA SK3aMEH:
BO3HUKHOBEHMUS HapylIeHU! B 1. Tlo mpeacTaBieHHBIM JUarpaMmamM OMpPEIEIUTh TUI PACCTPONCTBA X0Aa

TEXHOJIOTHYECKOM IIPOLIECcCE MPOU3BOJCTBA
qyryna,

— TMPUHAMATH TEXHOJIOTHYECKHE PEIICHHSI
OpY  BO3HUKHOBEHMHM  HapylleHUHl B
TEXHOJIOTUYECKOM IPOLIECCE IPOU3BOJICTBA

YyryHa

JIOMEHHOMH neuu. YKa3aTh BpeMs HaCTYIUIEHUs paccTpoicTBa. OnpeaenuThb
TEXHOJIOTMYECKHE PELLIECHUS AJI yCTPAaHEHUsI pacCTPOICTBaA.

Ilo npeacraBneHHBIM AUarpaMmamM ONPENEIUTH TUII PACCTPONCTBA X0Aa
JIOMEHHOM neuu. YKa3aTh BpeMsl HacTYyIJIEHUs paccTpoiicTBa. OnpenenuTh
TEXHOJIOTMYECKHUE PELICHUs VIl yCTPAaHEHUs pacCTPOUCTBa

COs

= IHoMOOALILIC ZUarpamMatis
E O

3. Tlo mpencraBieHHBIM TUarpaMMamM OIPEIeNIUTh THIT pacCCTPOKCTBA X011

JIOMEHHOM neur. YKa3aTh BpeMsi HaCTYIUIEHHsI paccTpoiicTBa. OnpenenuThb
TEXHOJIOTUYECKHE PEIICHHUs Il YCTPAaHEHHS pacCTPONCTBA




CrpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00yUYeHHs OueHouHbIe CpeCTBA
KOMIETEHIIUU
Bnaners HaBBIKAMH yCTpaHeHus1 HapymieHuii B | [IpuMepHbIe npakTHUeCKKe 3a1anus K OK3aMeHy:

TEXHOJIOTHYECKOM nporecce
IIPOU3BOJACTBA YyI'yHA,
criocobamu OTIpeIeIeHuUs

BO3HHUKHOBEHHUS aBapHil U HapyIICHUN
JIOMEHHOTO MPOIIeCCa;
METOANKAMHU JTUKBUIAIIT
MOCJIE/ICTBUI aBapvil M HapylIEHUH
JIOMEHHOTO MpOIIeCCa;

1. Tlo mpexacraBieHHBIM JUarpaMmaM ONPEEIUTh THIT PaCCTPOICTBA X0/1a

,Z[OMCHHOﬁ neuu. YkKasarb BpEMs HACTYILJICHUS paCCTpOﬁCTBa. OHpe,I[eJII/ITB
TCXHOJIOI‘H'—IGCKI/IG peICHuA 1JIA YCTPAaHCHUA paCCTPOI/ICTBa

ITo mpencraBiieHHBIM JUarpaMMaMm ONPEACIIUTh TUII pacCTPOUCTBA XOa
JIOMEHHOM neuu. YKa3aTh BpeMsl HacTyIJIEHUs paccTpoiicTBa. OnpeaenuTh
TEXHOJIOTMYECKHUE PELIEHUs Ul YCTPaHEHUsl pacCTPONCTBA

m«: v
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ITo npencraBieHHON cXxeMe OMPEAETUTh TUIT BO3MOXXHOW aBapuu U METOJIbI
0e30I1acHOl JTUKBUIAINH €€ ITOCJIEACTBUN




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUHI

[Tnanupyemble pe3yabTaTbl 00yueHUs

Ol1ieHOYHbIE CPEACTBA

ITo npencraBiIeHHON CXEME ONPEACIIUTh TUII BO3MOKHOIO HAPYIICHUS
JOMEHHOTO IPOoLecca, METObI IMKBUJALUH €TI0 MTOCIEACTBUI U MEPbI

[To npencraBieHHON AuarpaMme ONpeAeIuTh TUI BO3MOKHOW aBapuu U METOIbI
0€30MMacHO TMKBUIALINHU €€ MOCIEICTBUIN

ITo npencraBiieHHON qUarpaMMe ONpeneNuTh TUIl BO3MOXKHOM aBapuu U METOIbI
0€e3011aCHOI JIMKBUIALIUY €€ [OCJIEACTBUI




CrpyKTypHBII
JJIEMEHT
KOMIETEHIIUU

[Tnanupyemble pe3yabTaTbl 00yueHUs

Ol1ieHOYHbIE CPEACTBA




0) Ilopsinok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPUH
OlleHUBAHMUS:

[TpomexyTouHas arTecTanus M0 AUCUUIUIMHE «MeTo/1bl KOHTPOJIS TOMEHHOIO MPOIIecca
BKJTIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISIOINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUaIOIIMMUCS
3HAHUW, W TPAKTUYECKHE 3aJaHUS, BBIABISIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUH U
BJIQJICHUM, IPOBOAUTCS B (hOpME DK3aMEHA.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢dopMe MO SK3aMEHAIIMOHHBIM
OuneraM, KaKAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKHUX BOMPOCA U OAHO MPAKTUYECKOE
3aJlaHue.

Bonpocel Ha 3kx3amMeH OepyTcsi M3 BONPOCOB IO KOHTPOJBHBIM paboram. Ilpu cmage
9K3aMeHa 00y4aroIIUICs TOJKEH MPOIEMOHCTPUPOBATH HABBIKK M YMEHUS 110 BOIIPOCAM aHAJIM3a
paboThl JOMEHHOH Ie4YM B IMEPUOAbI C POBHBIM XOAOM W €ro HapymieHuem. OOydaronuiics
JMOJKeH I[I0Ka3aTb yMEHHME OINpeAeisaTh BUJ HapylIeHHs XoJa JOMEHHOW IUIaBKH IO
MIPEJICTABICHHBIM JTHarpaMMaM.

IToka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 0ayioB) — 0OydJarommiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOoe U TIy0OoKoe 3HaHue
yu4eOHOro MaTtepuajna, CBOOOTHO BBITIONHSET MPAKTUYCCKUE 3aJaHUs, CBOOOJHO OIEPHPYET
3HAHUSAMHU, YMEHUSIMHU, TPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLICHKY «Xopomio» (4 6amra) — o0yJaromuiicss TEMOHCTPUPYET CPEAHHMA YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHIS ITPU aHATUTHYECKUX OTNIEPaIUsX, IEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIUI: B XO0JiIé KOHTPOJIBHBIX MEPONPUATUIN
JIOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWUH, YMEHHWH, HABBIKOB,
0oOy4JaromMiicsl WCIBITHIBAET 3HAYUTENbHbIC 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIUH.

— Ha OLICHKY «HeY/I0BJIETBOPHUTEIBLHO» (2 Oaa) — 00yJyarouiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUecKoro maTrepualia, JOMYCKAaeT CYIIECTBEHHBbIC ONIMOKU, HE MOXKET
MOKAa3aTh UHTEIJIEKTya IbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyIOBJIETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEJUICKTYaTbHbBIC HABBIKM PEIICHUS TIPOCTHIX 3a]1a4.



