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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstmMu 0OCBOEHUS TUCHUTUTMHBI «MeToAbl KOHTPOJISI JOMEHHOTO MPOLIECCay SBISIOTCS:

pa3BHUTHE y CTY/ICHTOB JIMYHOCTHBIX Ka4eCTB, a TaKkKe (POPMUPOBAHUE OOIICKYIBTYPHBIX
U npodecCHOHATBHBIX KOMIIETEHIIMH B cooTBeTcTBHM C TpeboBanusmu DPIOC BO mo
Hanpasienuto 22.03.02 «Metamryprusi».

dbopMupoBaHue y OOy4YalOIIMXCS MPEACTABICHUI, 3HAHWWA, YMEHUH M HABBIKOB B
COOTBETCTBHUH C BUIIOM MPO(HECCHOHATILHON 1A TEbHOCTH;

OCYILIECTBIICHIE KOHTPOJISI TEXHOJIOTUYECKOTO MPOIEcca BRIIJIABKU YyT'yHa B IOMEHHBIX
neyax.

2 MecTo THCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JucuunnuHaa MeTobl KOHTPOJIsL JOMEHHOTO IIPOLecca BXOAUT B BapUATUBHYIO 4acThb
y4eOHOT0 I1aHa 00pa30BaTeIbHOM MPOTrPaMMBI.

JUia  u3ydeHus  AMCLUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUIUIUH/ IPAKTUK:

OCHOBBI METAJIITYPrU4€CKOr0 IPOM3BOACTBA

VYyeOHast - NpakTHKa M0 MOJIYYEHHIO IEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUH H
HaBbIKOB, B TOM 4MHCJIE€ IEPBUYHBIX YMEHUH U HAaBBIKOB HAyYHO-HCCIIEI0BATEIbCKOU
JIEATEIIbHOCTH

[IpousBoacTBO Uyryna

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padoTa

[Ipon3BoaCTBEHHAs - MPAKTUKA 10 MOJYYEHHUIO NPOPECCHOHATBHBIX YMEHHH M OIbITA
npodecCHOHATBLHOMN AeSITeIbHOCTH

[ToaroroBka K 3aIyTe U 3alUTa BBITYCKHOM KBaJIM(UKAIIMOHHOW pabOThI

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

[IpoexkTupoBaHUE TOMEHHBIX IIEUYEH

[Ipon3BOACTBEHHAS — IPEAIUIIIIOMHAs IPAKTUKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOAyns) «MeToJsl KOHTPOJS JIOMEHHOTO
Mpo1Iecca 00yUJaroIIMUIACs TOJDKEH 001a1aTh CISAYIOIUMUA KOMITETEHIIUSMH:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHIINH

[TK-10 criocoOHOCTBIO OCYIIECTBISATh U KOPPEKTUPOBATH TEXHOJIOTUYECKUE MPOIIECCHI B
METaJUTypruy U MaTepuanoo0paboTke

3HaTh OpTraHHU3AINI0 TEXHUYECKOTO KOHTPOJIS B JIOMEHHOM MTPOU3BO/ICTBE;
oO11re NPUHIMIBI Pa0OTH ABTOMAaTU3UPOBAHHON CHCTEMBI YIIPABIICHUS
TexHojoruaeckum npoueccom (ACYTII) u npukinaaHOTo IpOrpaMmMHO- TO
obecreueHus;

MIPUHIIMITB KOPPEKITUHU X0/1a JOMEHHOTO MpoIiecca




VYmeTb

UCIOJIb30BATh CUCTEMBbl aBTOMaTHUYECKOTO YIIPABIECHUS TEXHOIOTHYECKUM
IIPOLIECCOM;

HaXOJAWUTh PUYMHBI HAPYIICHUH JOMEHHON TEXHOJIIOTUH U ITyTH UX
KOPPEKIINY;

OLIEHUBATh COCTOSIHME TEXHOJIOIMUYECKOI0 Ipoliecca MPOU3BOCTBA Uyr- Ha;
OCYILIECTBIIATh U KOPPEKTUPOBATH TEXHOJOTMYECKUII IpoLiece
IIPOU3BOJICTBA UyTyHa

Bnanets

OCHOBHBIMH MCTOAMKAMHK KOHTPOJISA AOMEHHOT'O IIPOLECCa;

MCTOAUKAMH OUCHKH COCTOAHUA JOMCHHOI'O ITPOLECCA;

HaBbIKaMHM YITPABJICHHA U KOPPEKIKUHU JOMEHHOI'O ITPOLIECCA;

MCTOAUKAMH OCYHICCTBJICHUS TCXHOJOTHYCCKOI0 IMMponecca Nponu3BoACT- Ba

YyryHa

I1K-13 roToBHOCTEIO OLOCHUBATDL PUCKH U OIIPCACIIATH MCPHI 110 obecreyeHnro 0€30IacHOCTH
TCXHOJIOTHYCCKHUX MMPOUCCCOB

3HaThb IIPUYMHBI BO3MOXHBIX aBapuil JOMEHHOTO NPOLIECCa, MIAHBI UX
JIMKBUJALWHY;
B3aMMOCBSA3b PEKUMA TEXHOJIOIMYECKUX MPOLECCOB M KaYECTBA IIPOYKTOB
IIJIAaBKU

YMers ONPENENATh BO3MOKHOCTh BOSHUKHOBEHHUSI HAPYILIEHUH B TEXHOJIOTUYECKOM
IIPOLIECCE POU3BOJICTBA YyT'yHa,;
IIPUHUMATH TEXHOJIOTMYECKHUE PEIIEHUs IIPU BOSHUKHOBEHUY HApPYLIECHUH B
TEXHOJIOTMYECKOM IIPOLECCE IPOU3BOACTBA YyT'yHa

Brnaners HaBbIKAMH YCTPAaHEHHUs HApYIIEHUH B TEXHOJIOTUYECKOM IIPOLIECCE

MPOU3BOJICTBA YYT'yHA;
criocob6amu ornpeeNeH!s] BOSHUKHOBEHUSI aBapPHl U HAPYIIICHUH JOMEHHOTO
nporiecca;

METOJIMKaMH JTMKBUIAIIUH TTOCIIEICTBUI aBapUii U HApyIIEHUH JOMEHHOTO
nporiecca;




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— aynuTopHas — 68 akaj. 4acos;

— BHEAyUTOpPHAs — 4 aKaJI. 4acoB

— caMocTosTeNnbHas padora — 0,3 akaj. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca
dopma aTTecTaluu - SK3aMEH

AynuropHas g
o | KomtaktHas pabota E = dopma TeKyIero
S B
B 15) U KOHTPOJISL
Pasnen/ Tema 3 (B axaj. yacax) == A . p Kon
S 3 ©| caMocTosTeNbHOM | yCIIeBaeMOCTH U
JIACITATIINHEL 5 £ © . | xommerenuu
O g £ padoThI TIPOMEKYTOYHOMH
na0. | mpakT. | 3 Q& ATTeCTalHH
Jlek. 5 11
3aH. 3aH. | &
1. IToka3arenu pabOTHI TOMEHHOM
MeYH, KauecTBa ChIPbs U
MPOAYKIHH
1.1
TeXHUKO-9KOHOMHUYECKHE Ipopatotka
1 JIEKIITUOHHOTO Yernsiit onpoc | ITK-10, TTIK-13
[MOKa3aTeln TOMEHHOTO vaTeDHANa
npoiiecca p
ITpopabotka
1.2 [Toka3zaTenu KauecTBa N
1 JIEKIITUOHHOTO Yernsiii onpoc | ITK-10, TTIK-13
YyryHa U IniaKa Marepuana
IToaroroBka n
1.3 ChIpbeBblie MOKa3aTenn odopmeHme 3ampara
.OMCHI-IIDOFO Hbowecea 6 2 6/21 pe3yJIbTaTOB naboparopuoi | TTK-10, TIK-13
A pott nabopaTtopHOU pabotsr Nel
paboter Nel
1.4 Tlokazarenu AyTbEBOTO IIpopaboTka
peXUMa TIOMEHHOTO 2 JIEKIITHOHHOTO Yernwiii onpoc | ITK-10, TTIK-13
npoiiecca Mmarepuana
1.5 B3aumocBs3b TTouck
roKasaTelie KayecTBa OTIOJIHUTEIBHOMI .
. 2 . Yernsiit onpoc | ITK-10, TTIK-13
CBIPBS ¥ PabOTHI JOMEHHOM uH(opMaIHK 10
ey 3aJaHHOM TeMe
Hroro no paspeny 8 6/21
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 6/41 pe3ysIbpTaToB nabopatoproit | ITK-10, TTK-13
por Y3t nabopaTtopHOU paboter Ne2
JIOMEHHBIX IT€YEei paboTs Ne2
2.2 TlapameTpsl u
- gnm IT}O)HT ot 6 IIpopaboTka Bremonaenne
npo gcca sa BIE)H 1 JIEKIIHOHHOT'O KOHTPOJIBHOM IIK-10, I1IK-13
pou AYBIC MaTepuaia paboTsr Nel
JIOMEHHBIX IT€Yeid
2.3 [TapameTpsl 1
- gnm ;EHT st IIpopaboTka Brinmonnenue
PHHI P 1 JIEKIITHOHHOTO KOHTPOJIbHOM I1K-10, ITIK-13
fporiecea BhIyBId MaTepuaia paboter Ne2
JIOMEHHBIX IT€Yeid




ITogroroska u

il4ngagla1ﬁe£;ﬂom odopmeHne BanmTa
p euoro emnf\)/[a 2 6/21 PE3yJIbTaTOB maboparopHoit  |IIK-10, ITK-13
JLyTBEBOTO P nabopaTtopHoOn pabotsr Ne3
JIOMEHHOT0 IIpolecca paGoTsl No3
IIpopaboTka
JIEKIIUOHHOTO
i-SHEagﬁﬁegleﬂom Marepuana 3amura
PHHI p IloxroroBka u 1a00paTOpHOI
ra30JMHaMHYECKOTO 2 4/11 odpopmteHHe paGoTsr Nod IK-10, [K-13
ﬁefﬂé\ii;mMeHHoro pe3yJIbTaTOB YcrHBI ompoc
port nabopatopHoOn
paboTsl Ned
Hroro no paszueny 8 | 16/71
3. Xox BoMeHHOTOo Ipolecca
3.1 TTonsTre poBHOTO X0/ IIpopaboTka
JIOMEHHOM 1e4H, 2 JIEKIIMOHHOTO VYerusiii onpoc  |IIK-10, ITK-13
MIOKAa3aTeNIn POBHOTO X0/ Marepuana
3.2 Busl paccTpoiicTB TpopaGoria
AOMCHHOM TICTH H MPHIHHBL 4 JIEKITUOHHOTO VYernbiii onpoc | TIK-10, TIK-13
MX BO3HUKHOBEHHS U vaTepuana
yCTpaHEHUs
Hroro no pazaeny 6
4. KoHTpoJIb X0/1a IOMEHHOT'O
nporecca
4.1 KoHTponmpyemsbie IIpopaboTka
napaMeTpsl JOMEHHOTO 2 JIEKIIHOHHOT O VYernbiii onpoc | TTK-10, TIK-13
mporecca, KUIT marepuana
IIpopaboTka
JIEKLIIHOHHOTO
MaTepuara. 3amura
4.2 TlapameTpbl pOBHOTO 2 2 IToaroroBka n naboparopHon MK-10. TIK-13
X0Jla JOMEHHOW Ieun odopmnenue paboTsr Neb '
pe3yabTaToB YeTHblii onpoc
nmabopatopHOit
paboTel Neb
4.3 TlapameTpsl X012 TpopaGoria
AOMCHHOM TICHH HpH 6 6/31 JIEKIITHOHHOTO VYernbiii onpoc | TTK-10, TIK-13
BO3HUKHOBEHUH vaTepuana
paccTpoiicTB
3amuTa
IToaroroBka n
3 odopuerme 11a00paTOPHBIX
4.4 CriocoObI BO3IEHCTBUS 2 40U 0.3 Pe3yIHTATOB pabot Ne6,7 TK-10, [IK-13
Ha XOJI TIe4H HaBOpATOpHHIX BeimonHeHne
aGoT Neb.7 KOHTPOJIBHOMN
P B paboThr Ne3
Hroro no pazaeny 12 | 12/51 0,3
Hroro 3a cemectp 34 |(34/141 0,3 dK3aMeH
HToro no gucLUIINHE 34 |(34/141 0,3 JK3aMeH I1K-10,I1K-13




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B MPENOIaBaHUH JUCUUIUIMHBL «MeTOIbl KOHTPOJIS JJOMEHHOTO
Ipoleccay UCHONb3YIOTCS KaK TPAAULMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAsL TEXHOJIOTUH, TaK
¥ TEXHOJIOTHS TPOOJIEMHOTO U HHTEPAKTUBHOT'O OOy4EHUSI.

C penplo peanu3aluyd KOMIIETEHTHOCTHOIO IOAXO0JAa, a Takke (OPMHUPOBAHUSA U
pa3BUTHS MPOPECCHOHATHLHBIXHABBIKOB OOYUYAIOUIMXCSl PEAM3YIOTCS CIEAYIOUIHE CPEICTBa,
Croco0bl U OPraHU3allMOHHbIC MEPOIIPUATHS:

— U3YyYEHHE TEOPETHUYECKOro MaTepuaja AMCLUUIUIMHBI Ha JIEKIMSIX C HCIOJb30BAaHUEM
KOMITBIOTEPHBIX TEXHOJIOTUH;

—  CaMOCTOSITEIbHOE U3y4EHHE TEOPETHUECKOro Marepuana JUCLMIUIMHBI C MCIIOJIb30BaHUEM
METOAMYECKHX pa3paboToK, ClIELUaIbHON yueOHON U Hay4YHOU JINTEpaTyphl;

— (QopmupoBaHUE U pa3BUTHE TPOPECCHOHATBHBIX HABBIKOB O0YUYAIOMIMXCS HA MPAKTHYECKUX
3aHATHUSX.

K MHTEpakTHBHBIM METOJlaM, MCIIOJIb3YyeMbIM HPU M3YYEHUHU IUCLHUIUIMHBI «MeTobl
KOHTPOJISI JOMEHHOT'O IIPOLIECCa, OTHOCATCS: UCIIOIb30BAaHUE TPOOJIEMHBIX METO0B U3JI0KEHUS
MarepHaja ¢ IPUMEHEHUEM 3BPUCTUYECKUX IPUEMOB (CO3aHHe MTPOOIEMHBIX CUTYalUi U JIp.);
a TaKKe CO3JJaHuE IIEKTPOHHBIX MPOAYKTOB (TIPE3EHTAIUN ).

Ha 3anstussx  nesnecooOpa3sHO — MCHOJIB30BATh  TEXHOJOTHI  KOJIEKTMBHOI'O
B3aUMOOOYUYEHHMsI, COBMEIIIAs €€ C TEXHOJOTHUEeH pobiemMHoro ooyuenus. [Ipu stom Heo6xoaumMo
HOBBIIIATH [TO3HABATENIBbHYIO aKTUBHOCTh CTYJEHTOB, OPraHU3ysl CAMOCTOSTENbHYIO paboTy Kak
MCCJIEIOBATEIbCKYIO TBOPUECKYIO 1€ATEIBHOCTb.

Jlekuuu mpoxoAsaT Kak (¢opmMe HMHGOPMALMOHHBIX JIEKUMH, Tak ¥ B (opme
JEKUMNA-KOHCYNbTALUN, T/I€ TEOPETUUECKUM MaTepHall 3apaHee BBIJAeTCsl O0y4aroIuMcsl JUIs
CaMOCTOSITENIFHOTO M3Y4YeHHUs, Ul MOATOTOBKH BOIPOCOB JIEKTOPY, TAaKMM 00pa3zoM, JIEKIUsS
NPO-XOMUT TIO0 THITY BOMIPOCHI-OTBETHI-AUCKYCcCHs. VHOT/a JIeKIUMM TMpOXOAST B BHIE
poOJIEeMHOI JIEKIIUHU ¢ OCBEILIEHHEM pa3IMYHbIX HAYUHBIX [10/IX0JI0B K [TOCTaBJIEHHON polieme.

B u3n0XeHWH JIEKIMOHHOTO MaTepuajia M IpU TPOBEICHUHM NPAKTUYECKUX 3aHATHUH
IpPENoiaraeTcsi Mepexo]] OT PenpoaAyKTHUBHBIX METOJIOB OOyYeHHS K YaCTUYHO-TIOMCKOBBIM U
MCCJIEIOBATEIbLCKUM METOaM, Pa3BUBAIOIINM JIOTHUECKOE, TEOPETUUECKOE MBIIIJIEHUE, YMEHUE
apryMeHTHpOBaTh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 1eabl0 BO3MOXKHO
MCIIOJIb30BaHUE METO/I0B 3BPUCTHUECKHUX BOIIPOCOB U Op3MHCTOPMUHTA (MO3TOBOM aTaky).

B xope 3aHsaTHIi penoaaraeTcs UCIOIb30BaHUE KOMIUIEKCa HHHOBAIMOHHBIX METO/10B
AaKTUBHOI'O 00Y4YEHHUs CTYJEHTOB, BKIIOYAIOIIEro B ce0sl:

— co3JaHMe  TpOOJIEMHBIX  CHTyallMH €  [OKa3aTelbHBIM  pElIeHHEM  Mpo0JIeMbl
IpernoJiaBaTeseM;

— CaMOCTOSITEJIbHYIO  TIOMCKOBYIO  JIESITEIBHOCTh B PEHICHWH  Y4eOHBIX  TpoOieM,
HaIpPaBIIIEMYIO [TPernojaBaTesieM;

— CaMOCTOSITEIbHOE PELIeHHE MPOOIIeM CTYJEHTaMU 101 KOHTPOJIEM ITPEToiaBaTels.

Peanu3anuss WHHOBAI[MOHHBIX METOJIOB OOYYEHHUS BO3MOXHA C HCHOJIb30BAHUEM
CJIETYIOIINX TPUEMOB:

— MHCTPYKT@X CTYAEHTOB II0 COCTaBJICHMIO TaONHI], CXeM, IpauKoB C TNPOBEICHHEM
MOCIIEAYIOLIETO UX aHAIN3a;

— TpPUMEHEHHE PEKOMEHJAIMI MO COCTABJICHUIO TE3UCOB U KOHCIEKTOB MO MPOYUTAH-HOMY
marepuany;

— packphITHE TIpenojaBarejeM NPUYHH M XapakTepa Heylad, BCTPEUAIONINXCS MPH PEIICHUN
npo0Jem;



—  JIEMOHCTpAIUs aNbTEPHATUBHBIX MOAXO0/I0B K PEIICHUIO KOHKPETHOU MPOOIIEMBI;
— aHaJIN3 IOJyYEHHBIX PE3YJIbTAaTOB U OTBICKAHUE IPAHMI] X IPUMEHUMOCTH;
— HCII0JIb30BaHME 3a/1aHU AJI1 CAMOCTOATENIbHOM pabOThI ¢ U30BITOUHBIMU JTAHHBIMH.

Ha 15aGopaTropHbIX 3aHATHSX CTYAEHTBHl 3aKpeIUIAIOT 3HAHUSA, IOJIyYeHHbIE Ha
JeKIIMOHHBIX Tapax. Takke Ha JIabOpaTOPHBIX 3aHATHSAX Ha JaOOpaTOPHBIX MOJAEISIX
0TpalaThIBAIOTCSI HABBIKM METO/I0B KOHTPOJIS JOMEHHOTro Ipouecca. CTyeHTaM IpeasaratTcs
CJIEIYIOIIE BU/IbI TA00OPATOPHBIX 3aHATHHA:

1. 3yuenue KoJuIeKIMK 00pa3LOB ChIPbIX MATEPUAIIOB U IPOJYKTOB JJOMEHHOH ILIaBKH

2. Binsinue ypoBHS 3aChIIM U Ta30BOT0O MOTOKA HA YIJIbI OTKOCA MAaTE€PHUAIOB B MOJIEIH
KOJIOUTHMKA JOMEHHOM IIEe4H.

3. Ompenenenne BEPTUKAIBHOTO aBICHHUS CBHITYYHMX MAaTEPUAIOB B TNPUCYTCTBHU
ra3oBoro noroka. Misydenue yciaoBuil IOIBUCAHUS IIUXTHI B JOMEHHBIX II€4ax

4. M3ydyeHue BIMSHUSA PACIONIOKEHHUS (YPMEHHBIX OYaroB Ha CXOJ MaTepuaoB B
JIOMEHHBIX IIe4ax

5. KoHtpons Xxopna, opraHusanus W peryJMpoOBaHUE JOMEHHOW IUIABKU

6. PaguanbHoe paciipenesieHe MaTepuaioB B JIOMEHHOM MeYH Ipu 3arpy3Ke KOHYCHBIM
3arpy304HbIM YCTPOMCTBOM.

7. OKpyXHO€ pacupe/iesieHHe IUXTOBbIX MaTEpPUaAIOB B JOMEHHBIX Ie4ax MpU 3arpy3ke
KOHYCHBIM 3arpy304HbIM YCTPONCTBOM.

CamocrodrenbHass paboTa CTYICHTOB JOJDKHA OBITh HaIlpaBlieHa Ha 3aKpeIuieHue
TEOPETUYECKOr0 MaTepuaa, U3JI0)KEHHOIO MPENoAaBaTelleM, Ha IPOpabOTKy TEM, OTBEICHHBIX
Ha CaMOCTOSTENIBHOE M3Y4YCHHME, Ha IOAIOTOBKY K 3aHATHUAM, IOATOTOBKY K MTOrOBOHU
aTTECTALlUU.

IIpy mnpoBeneHMM 3aKIIIOYUTEIBHOIO KOHTPOJS HEOOXOIMMO BBIIBUTH CTENEHb
IPaBUJIBHOCTH, 00BbEMa, TITyOUHbI 3HAHUN, YMEHUH, HaBBIKOB, TOJIYY€HHBIX IIPU U3YUYEHUHU Kypca
HapsIy C BBISIBICHUEM CTEIIEHH CaMOCTOSITEIbBHOCTH B IPUMEHEHHUH MOJTYYEHHBIX 3HAHUN.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHre CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[Ipencrasneno B mpuioxxenuu 1.

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

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. IlaitnoBuu, O.M. UnaycTtpuanbHble CUCTEMBI M 00OpYJOBaHHE B METAJUTYprHH
yuebnoe mocobue / O.W. IlaitmoBuuy. — MockBa : MUCUC, 2011. — 144 c¢. — ISBN
978-5-87623-502-2. — TekcT : amekTpoHHBIH // DnekTpoHHO-OnbaroTeyHas cucrema «JIaHpy :
[caitT]. — URL.: https://e.lanbook.com/book/117401

2. OCHOBBI METAJUTYpTUYECKOT0 Mpon3BocTBa : yueOHukK / B.A. burees, K.H. BnosuH,
B.M. Konokonbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlanp, 2017. — 616 ¢. — ISBN
978-5-8114-2486-3. — TekcT : amekTpoHHBIH // DnekTpoHHO-OnbaroTeyHas cucrema «JIaHpy :
[caiiT]. — URL.: https://e.lanbook.com/book/90165

0) lonoJiHMTE ILHASA JIUTEpaTypa:
1. BuranmmH, M.I". [IpoekTrpoBaHue anmapaToB MbIJICTa300YUCTKH © yueOHoe rocodue /

M.I'. 3urammuH, A.A. Konechnuk, A.M. 3uranmumH. — 2-¢ wu3jd., nepepad. W Jom. —
Cankr-IlerepOypr : Jlans, 2014. — 544 c. — ISBN 978-5-8114-1681-3. — Tekct
AJICKTPOHHBIA  //DNEKTpOHHO-OMOMMoTeuHast cucrema «Jlamp» @ [caiit]. — URL:

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



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

2. Ugnes, C.A. Mertamryprudeckie TEXHOJIOTHH. MeTamtyprus 4€pHBIX METaJUIOB : yueOHOe
nocobue / C.A. Usnes, M.II. KimroeB. — Mocksa : MUCUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : anekTpoHHbId // DnekTpoHHO-0nOIMoTeuHas cucrema «Jlaup :
[caiir]. — URL.: https://e.lanbook.com/book/108106

B) MeToanyeckne yKazaHus:

1. KonTponb xoia, opraHu3anusi U peryjiupoBaHUE JOMEHHOH IJIaBKU. MeToauueckue
YKa3aHUs K MPAKTUYECKUM 3aHATUSAM 10 Kypcy «DKCIUTyaTalis JOMEHHBIX meueit» / JIpyXKoB
B.I'., Baranos A.W., Cubararymnun C.K. — Marautoropck: ®I'bOY BIIO “MI'TY um. I'.N.
Hocoga”, 2016, 9 c.

2. Cubararyuma C.K., Barano A.U., Kononnés A.Jl. Pactipenenenue marepuasaoB 1o
OKPY’KHOCTH B KOJIOIIIHMKOBOM IIPOCTPAHCTBE AOMEHHOW mneun. MHcTpykuus. MarHuToropek:
OI'BOY BIIO “MI'TY um. I''U. Hocora”. 2016. — 15 c.

3. BaranoB A.U., Cubararymnun C.K., Makaposa 1.B., Konomnés A.Jl. Pactipenenenue
MaTepuaioB Ha KOJOUIHMKE JOMEHHOW Me4YH MPHU 3arpy3Ke C UCIOJIb30BAaHUEM KOJOIIHHUKOBBIX
wnt. Uactpykius. Marautoropek: @I'BOY BIIO “MI'TY um. I''. Hocosa”, 2016. — 10 c.

4. KpomnoroB B.K., BaranoB A.W., Konomnés A.J[., Makaposa W.B. H3yuyenue
pacripeicfieHus] JaBJICHUS IIMXTHl B MOJEISIX. MeToaudeckue yKa3aHUs I BBITTOJIHEHHS
naboparopubix pabot. Marautoropck: ®I'bOY BITIO “MI'TY um. I'.'1. Hocora”, 2016. — 18 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:
IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JINLICH3UU
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJ14CCOB)
MS Office 2007 Ne 135 ot 17.09.2007 Seccpoumo
Professional
7Zip CcBOOOIHO pacrpoCTpaHsIeMoe OECCPOYHO
FAR Manager ;?860/11{0 PaclpocTpatAeMoe OeccpovHO

IIpodeccnonasibHbie 62361 JAHHBIX 1 HH(POPMALMOHHBbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchUIKa

HannonaneHas MH(GOPMallMOHHO-aHAJIUTUYECKAsT URL:
cuctema — Poccuiickuii HHIEKC HAYYHOTO IIUTUPOBAHUS https:/felibrary.ru/proiect risc.asp/
(PHHIT)
ggﬁ(ﬁgﬁ; as cucrema  Axajemms  Google  (Google URL.: https://scholar.google.ru/

Nudopmanmonnas cucrtema - EquHoe okHO gocTymna K
HH()OPMAIIMOHHBIM peECypcam

denepanbHOC rOCYJapCTBCHHOE 010 UKETHOE
yupexaenne «DenepanbHblii KHCTUTYT npoMmbliiennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTHY

URL: http://window.edu.ru/



https://e.lanbook.com/book/108106
https://elibrary.ru/project_risc.asp/
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

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

- TEXHUYECKHMMH CPEICTBAMHU OOYYCHHMS, CIYKALIUMU Ui MPEICTaBICHUS Y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJICTBA XPaHEHMs, NepeAaud U
npecTaBiIeHUs yaeOHOH nH(popMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

2. YuebHas ayauTopus Ui TpoBelneHHs JabopaTOpHBIX 3aHATHH «Jlaboparopus
JIOMEHHOTI'0 IIPOM3BO/ICTBAY OCHAILIEHA JJAOOPATOPHBIM 000PYL0BaHUEM:

- pU3MUeCKre MOJICIH IOMEHHBIX NIEUeH;

- 1ab0opaTOpHbIE YCTAHOBKU U1 UCCIIEOBAHUI MPOLIECCOB, MPOTEKAIOIIUX B JIOMEHHBIX
1e4ax: MOJEJb KOHYCHOI'O 3aIpy304HOr0 YCTPOMCTBA, MOJIENIb TOPHA IOMEHHOM I1eYn

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayauTopus JJsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTEPHOI TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenunem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATEIIBHOM pabOThl OCHALIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenunem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemenue nas XpaHeHHs M HPOPHIAKTHUECKOro OOCIYKUBAaHHUS y4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAlUN U MaTepUaoB.



I[MPUJIOXEHME 1
6 YueOHO-MeTOo MYeCKOe 00ecTieYeHHe CAMOCTOATEILHOH padoThl 00y4YaommXxcst

Bonpocel a8 caMOnpoBepKM IPEACTaBICHbl B BUIE IPAKTUKO-OPHUEHTHUPOBAHHBIX
3aJJaHU{ JUUIs1 BBIMOJIHEHUS] pacyeToB IO METOAaM KOHTPOJISI JOMEHHOT'O Ipolecca, JUIsl OLlEHKU
YMEHUSI HCIIOJIb30BAaHMS MPOM3BOJICTBECHHBIX M TEXHOJOTHYECKUX MAHHBIX KOHTPOJIS pabOTHI
JOMEHHOM 1me4d. Takke BOIPOCHl Ul CAMONPOBEPKU IPEJCTABIEHBl TEOPETUUYECKHUMHU
BONIPOCaMH, TPEOYIOLIHe pa3BEPHYTOTO YCTHOTO OTBETA, MO3BOJIAIONINE MPOBEPUTH YPOBEHBb
YCBOEHMSI 3HAHUN M OCBOCHMSI OOLIMX U TPO(ECCHOHATBHBIX KOMIIETEHIUH 110 JUCLUIUINHE.

[To pucuunnune «MeToabl KOHTPOJIS JOMEHHOT'O ITPoLiecca NPeyCMOTPEHA Ay AUTOPHAS U
BHEayJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

AynuropHas caMOCTOSITeNIbHAs paboTa CTyI€HTOB IPEIIOIAraeT peleHUe KOHTPOJIbHBIX
3aj]a4 Ha IPAKTUYECKUX 3aHIATUSAX.

IIpumepHBIE BONPOCHI UIA YCTHOI'O ONPOCA MO H3Y4YaeMbIM TeMaM
3agyBKa JOMEHHOM Me4n:

Onpenenenue 3ayBK1 JOMEHHOM I1eUu.

OraInsl 3a1yBKH.

DyHKIUU U 0COOEHHOCTH NPUEMKH 000pYy10BaHHUS.

QOyHKIIMU 1 0COOCHHOCTH CYIIIKa BO3AyXOHarpeBareneil 1 joMeHHon neun. HeoOxoammast

IIPOJOJDKUTEIBHOCTD CYIIKH.

5. ®yHKUMHU U 0COOEHHOCTH MMOATOTOBKA FOPHA K 3arpy3Ke 33 lyBOYHOM LIUXTHI.

YnpasieHue X010M JOMEHHOH INIaBKH

1. TlonsTue poBHOro xo1a foMeHHON neun. [TpuuuHbl HapyIIeHus ero.

2. JlaTyMKu, MECTO PACIIOJIOKEHHs UX JJIS 3aMepa KOJIMYecTBa IyThbsS M JaBJIEHUS rOpsuero

IyThs. XapakTep Auarpamm Ipu pOBHOM XOJI€ TIEUH.

KoHTtpomab paboThl neun o BU3yalbHbIM HAOIIOIEHUSM.

Pacrnionoxxenue natunkoB U MecTa 0TOOpa UMIyJbca AJis 3aMepa TeMIIepaTyphl U J1aBJICHUS

KOJIOUTHUKOBOTO Ta3a. XapaKTepHble AWMarpaMMbl IIPU POBHOM XOJE€ M€Y U pacCTpoiicTBax

ero.

KoHTponb ypoBHS 1 OUepTaHUs NOBEPXHOCTH 3aCHIIIH.

IIpyn4urHBI HUKHUX TOABUCAHUMN IKXTHI. [IyTH CHUXEHUS NX BEPOSTHOCTEN.

[Tepeuncnuth BUABI PACCTPONUCTB XOAa AOMEHHOH miuaBku. [logpoOHO 0 3arpomMoxaeHuM

ropHa: NPUYMHBI, IPU3HAKH, METO/IbI IPEAYIPEKICHHUSI U YCTPAHEHUSI.

8. IlepeuncnauTh BUIBI paCCTPOMCTB X0/1a JOMEHHOH M1aBKH. [101poOHO 0 BEpXHUX
MOJIBUCAHUSAX: PUYUHBI, IPU3HAKH, METO/IbI IPEAYIPEKACHUS U YCTPAHEHUS

9. [Ilepeuncnuth BHUIBI HapyLIeHHs Tra3opaclpeleleHuss B jAoMeHHoM mneun. IlogpoOHo o
nepudepuitHoM XoJ1e: TPUYUHBI, TPU3HAKU, METO/IbI IPEAYIPEKACHUS U YCTPAHEHHUS.

10. IlepeuncnuTh BUABI HapyIIEHUs Ta3opacmpenesieHuss B JoMeHHoW mneuu. IlogpoOHO o
KaHaJbHOM XO/JI€: IPUYHHBI, IPU3HAKH, METOJIbI MPEAYIPEKACHUS U YCTPAHEHHUS.

11. Mertoabl perynupoBaHusi JOMEHHOH IuiaBkoi “cBepxy”’. IlogpoOHO O pexume 3arpysku:
Macca rnojauu, CUCTeMa, YPOBEHb 3aCHIIH.

12. Mertoap! perynupoBaHus JOMEHHOH MIaBKU “cBepXy’. [ToapoOHO 0 peryinpoBaHum pyaHOi
Harpy3Kou M peryJaupoBaHuU OKPYXHOTO pacnpeneneHus “BPII”.

13. IlepeuncnuTh METO/ABI pETYIUPOBAHMS X04a JOMEeHHOU neud “cBepxy’. IloapoOHO 0 HOBBIX
crocobax peryaupoBaHusi: NEPEMEHHBIN YPOBEHb 3aChINH, CTYIIEHYaTOe OTKPbIBAaHUE
00JIBIIIOr0 KOHYCA, IPUMEHEHHE TIOBM)KHBIX TUTUT KOJIOIIHUKA

14. TlepeuncauTh METOIBI PETYIMPOBAHUS TOMEHHOM TUTaBKU “‘cHU3y”. [ToapoOHO 0
PETYJIMPOBAHUU PACXO/IOM IYThsl U COOTHOIIEHUEM IPUPOIHBINA ra3- TEXHOJIOTNYECKUI
KHCJIOPOJ.

15. Hwxkuue noasucanus WUXThl. [[puduHbI, MyTH CHUKEHUS UX BEPOSATHOCTH.

PO
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17.
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Amnanu3 paboThl JOMEHHOH MeYH 1o JuarpaMme u3mMeHenus cogepxkanusi COz 1o ce4eHunto
KOJIOIIIHHUKA.
AHanu3 paboThl JOMEHHOM NIEYH TI0 AUarpaMMe H3MEHEHHS TEMIIEPATyphl Fa3a IO CEUCHUIO
KOJIOIIHUKA
OcTaHoBKA me4Hu
[TpuniMn paboThl TOMEHHON TIeYH
Heo6x0auMocTh KpaTKOBPEMEHHBIX OCTAHOBOK JJOMEHHBIX TI€UEH: MPUMEpHI.
Heo6xoauMoCTh TMTEIBHBIX OCTAHOBOK JIOMEHHBIX TEUCH: IPUMEPHI.
Heo6x0a1uMoCTh BEIHYKIEHHBIX OCTAHOBOK JJOMEHHBIX MIE€YEHl: TPUMEpHI.
IIpumepHbIe KOHTPOJIbHbIE PA0OTHI
Kountpoasnas padora Nel «3axyBka J0OMeHHBIX nevei»
3agyBKka TOMEHHBIX nedeil. [locienoBaTebHOCTD Onepanuii.
OmnpeneneHue 3alyBOYHBIX IUXT TOMEHHBIX reueit. Ocobennoctu. HeobxomumocTh
MCIIOJIb30BaHUs CIIEIMANIbHBIX 33 TyBOYHBIX IIUXT.
3arpy3ka 3aJyBOYHBIX IIUXT IO BHICOTE JIOMEHHOM TEYH.
Cob6ctBenHo  3amyBka. OcobeHHocTH  (Temmeparypa M PacxXol  IyThs, HaJIU4YUE
JIOTIOTHATEITFHOTO TOTUTMBHOM JI00aBKH, BIIAYXHOCTh JTYTh).
[TonsiTre pa3ayBOYHOTO MEPUOAA.
[TepBblii BBIMYCK KUAKUX IPOIYKTOB MIaBKU. OCOOEHHOCTH.
[TpoaomKUTETLHOCTD 33 {yBOYHOTO MIEPUOA U BBIXOJ €YU HA MPOCKTHYIO MOIIHOCTb.
Koutpoabnas padora Ne2 [lTapaMeTpsl M NPUHIUNBI  KOHTPOJISI MPOIeCCa BLIIYBKH

JOMEHHBIX Imevyen

1.

ook wm

OcTaHoBKa neuu AJs CMEHbI BO3ylHON pypmbl. [locinenoBaTenbHOCTh onepanui.
Oco0eHHOCTH BBIIYBKH JJOMEHHOH Meuu nepes peMoHToM | paspsaa
BrlImmyck K03710BOro 4yryHa U3 JJOMEHHOH IIEYH.
PemonT nomennoii neun |l pazpsna.
Pemont nomennoii neun Il paspsina.
PemonT nomenHoit neuu | pazpsiaa.
Koutpoabnas padora Ne3 «Ouenka padoTbl JOMEHHOH Me4Yn»
OneHka TEmIoBOro COCTOSHUSA JOMEHHOTO MpoIecca 0 XUMUYECKOMY COCTaBy KUAKUX
IPOJYKTOB IUIABKH.
BusyanpHas OLleHKa TEIUIOBOTO COCTOSHUS JIOMEHHOIO Ipollecca MO BHEIIHEMY BHIY
YKUJIKUX TIPOJTYKTOB TIJIABKH.
ITo manneiM KUII uper mosbllieHHe TeMmnepaTypbl KOJOIIHMKOBOTO raza. O deMm 3To
roBoput? /laTh pa3BepHyTOE€ OOBSICHEHHE.
ITo nanneiM KUII mper monmkeHHe TeMIepaTypbl KOJOHMIHMKOBOro rasza. O yem 3To
roBoput? JlaTh pazBepHyTOE OOBSICHEHHE.
[To nannsiM KUII unet nonmxenue conepxanus CO2 KOJOIHUKOBOIO ra3a o nepudepu.
O gem 310 ToBOpUT? JlaTh pa3BepHyTOE OOBICHEHHE.
[To nannsiM KUII Habmonaercs 3aMeyieHHOE U HEpaBHOMEpHOe cpabarbiBaHue mojaay. O
4yeM 3To roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.
[To manueiM KUII nabmomaercss magenue conepxkanus COz TONBKO B OJHOW TOUKe
kojomHuka. O geM 310 roBoput? JlaTh pa3zBepHyTOE 0OBSICHEHHE.
[To BU3yanbHBIM HAOIIOICHUSIM Ha (GYypMBI CTANIA MIPUXOAUTH TEMHBIE KYCKH Kokca. O ueM
9T0 ToBOpUT? JlaTh pa3BepHyTOE OOBSICHEHHE.
[To aHanmu3y XMMHYECKOT'O COCTaBa YyryHa Ha0JIt0JaeTCsl HOHWKEHUE COACPIKaHUS
Maprania B Hem. O ueM 3To roBopuT? JlaTh pa3zBepHyTOE 00BSICHEHNE.

10. TIlo ananM3y XMMHUYECKOTO COCTaBa YyryHa HaOII01aeTCs MOHMKEHHUE COJICPKAHUS CEPhI B

HeM. O 4yem 310 ToBopuT? Jlath pa3BepHyTOE OOBICHEHHE.

11. Tlo aHayM3y XMMHUYECKOTO COCTaBa YyryHa HaOII01aeTCs MOHWKEHUE COACPIKaHUS

kpeMHusi B HeM. O 1ueM 310 roBoput? JlaTe pa3BepHyTOE 0OBSICHEHHE.

12. Tlo aHayM3y XMMHUYECKOTO COCTaBa IIaka HaOIr01aeTCsl MOHIKEHHE OCHOBHOCTH €ro. O

4yeM 3To roBoput? JlaTh pa3BepHyTOE OOBSICHCHHE.



13.

14.

[To ananM3y XMMHUYECKOTO COCTaBa IIU1aKa HaOJIr0AaeTCsl MOBBIIIEHHE OCHOBHOCTH ero. O
4yeM 3T0 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.

OrnucaTh MPUHIIKIT ICUCTBUS MPEACTABICHHOTO 000PYI0BaHUS Il KOHTPOJIS CX0/1a CTOJI0a
HIMXTHI Ha JOMEHHBIX Teyax:

15. Onucatn MMPUHIHUIT KOHTPOJIA CX04a HIUXTOBLIX MAaTCPHUAJIOB IO HpCHCTaBHCHHOﬁ CXEMCEC

16. Ommcatn NpEACTABJICHHYIO IUarpaMmmy, IIpUHIUII €€ IOCTPOCHUA
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7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrrecranmum

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

I1K-10 - TOTOBHOCTBIO OLIEHUBATh PUCKH U ONPEICISATH MEPHI

o 00eCIeYeHUI0 OE30MACHOCTH TEXHOJIOTHYSCKUX MPOIIECCOB

3HaTh — OpraHu3alMi TEXHUYECKOTO KOHTPOJIS [IpuMepHBIe TEOpeTHUECKUE BOIIPOCHI JIJIsl HK3aMEHa!
B JIOMEHHOM TIPOU3BOJICTBE; 1. VYcTpoiicTBO M paconoKeHHe OCHOBHBIX JATYMKOB JJISI KOHTPOJIS 3a X0JI0M
— o0mue MIPUHITATIBI paboThI JOMEHHOI0O mporecca.
aBTOMaTI/ISHpOBaHHOﬁ CUCTEMBI 2. 3a,ZLYBKa )51 paB,I(yBO‘IHHﬁ nepuoa pa6OTBI I[OMeHHOI‘/‘I IICUN.
YIIPaBICHUA TEXHOJIOTHYECKUM 3. HpI/I‘-II/IHI)I HapymcHHus pOBHOI'O Xo4a.
nponeccoM (ACYTII) u npuKIagHOro 4. OreHka TeIIOBOr0 COCTOSHUS JOMEHHOM Me4H, BKIIIOYasi BU3YaIbHYIO.
IPOrPaMMHOTO 00ECIICUEHHUS; 5. CnocoObl perynupoBaHust X0Aa TIOMEHHOMN TIEYH «CHUBYY.
—  [PHHIIUIIBI KOPPEKIHH X01a JTOMEHHOTO 6. CrnocoObl perynmupoBaHus JOMEHHOM MeYu «CBEPXY.
nporecca 7. Cucrema OXJIOKJIEHUS TOMEHHBIX TIEYCH.
8. KoHTponb ypoBHS 1 04epTaHHs MOBEPXHOCTH 3aCHITH.
YMmeTh — HCHIOJB30BATh CHCTEMBI [TIpumepHbIe NpaKTUYECKUE 3aJaHUS IJI K3aMEHa:
aBTOMAaTHYECKOTO YIIPaBJICHHSI 1. TIpoananusupoBaTh pabOTy [TOMEHHOW M€Y TIO0 JAUarpaMMe H3MEHEHHS
TEXHOJIOTMYECKUM MTPOLIECCOM; conepxanusi CO; Mo CeYEHUIO KOJIOIIHUKA.
— HaxOIHUTh IPUYUHBI HapyIIEeHUI 2. OIeHHUTh TEIIOBOE COCTOSIHHE JOMEHHOTO Mpoliecca M0 XUMUYECKOMY COCTaBY
I[OMCHHOfI TEXHOJIOTMM U IIyTH HX KHUIKHX IMMPOAYKTOB ILTABKU: 110 MPCACTABJICHHBIM XUMUYCCKHUM COCTaBaM 4yryHa
KOPPEKIIUH; ONPEJIEINTh, MPU BHIIJIABKE KAKOrO YyryHa TeMIEpPaTypHbId YPOBEHb IMpoIecca
—  OIICHHBATD COCTOSIHIE Ob11 BhIIE. JlaTh pa3BepHyTOE OOBSICHEHHE.
TEXHOJIOTHYECKOTO nporecca Yyryn Fe,% Si,.% Mn% | P% S,%

MPOU3BOJICTBA UYT'YHA;
OCYIIECTBIISAITh U KOPPEKTHPOBATH
TEXHOJOTUYECKHI npouece
MIPOU3BOJICTBA YyT'yHA

1 94 0,60 0,55 0,07 0,018
2 94 0,50 0,44 0,07 0,020
3. BusyanbHO OLIEHHTH TEIJIOBOE COCTOSIHHE JJOMEHHOTO TpoIecca MO0 BHEUTHEMY
BUJY KUIKUX TPOAYKTOB IUIaBKM: MO MPEJCTAaBICHHBIM OOpa3llaM 4yryHa u
LIJIaKa OIpPENeNIUTh TEIJIOBOM YpOBEHb Ipolecca, IpU KOTOPOM ObLIN
BBIIJIABJIEHBI 9TH 00pas3Ilbl.




CTpyKTypHBIii

AJIEMEHT [Tnanupyemblie pe3yabTaThl O0yUeHUS OueHouHbIE CpEeACTBA
KOMIIETEHINH
4. Tlo manapiM KUIT naer nmoHmwkeHne TeMneparypbl KOJIOMHUKOBOrO raza. O yem
aTo roBoput? Jlath pa3BepHyTOE OOBSICHEHUE.
5. Ilo mamaeiM KUII uaer nonmwxkenue coaepkanus CO, KOJOMHUKOBOTO Tasa 1o
nepudepun. O yem 310 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.
6. Omnwucarp MpencTaBICHHYIO AUarpaMMmy, IPUHIUI €€ TMOCTPOCHHS
l' S
guue (77
Ny
il
7. Omnwucatpb NpenCcTaBICHHYIO JUarpaMmmy, MIPUHLIUII €€ TMOCTPOSHUS:
$Co:mm €O no anamcTpy
Bnanets OCHOBHBIMH ~ METOAMKAMH KOHTPOJIA [IpuMepHBbIe IpakTUUECKUE 3aJaHUs IS SK3aMeHa:

JIOMEHHOT'0 MPOolLIecca;

METOJUKAMU  OLIEHKH  COCTOSIHUSA
JOMEHHOT'0 MPOLIECCa;

HaBBIKAMU YIIPABICHHUS U KOPPEKIHU
JOMEHHOT'O IPOLIECCa;

METOUKaMU OCYILIECTBIICHUS
TEXHOJIOTHYECKOT O nporecca
IIPOU3BOJICTBA YyT'yHa

1.

2.

[To nanueiM KUIT HaGnmrogaercs 3aMe/UICHHOE B HEpaBHOMEPHOE cpadaThIBaHHE
nojad. O yem 310 roBoput? [lath pa3BepHyTO€E OOBSICHEHUE.

[To nanaeiM KUIT nabmrogaercs naaenue coaepxkanusi CO, TOIBKO B OJTHON
TouKe KoJourHuka. O ueM 310 roBoput? JlaTh pazBepHyTOoe 00BsICHEHHUE.

[To Bu3yanbHBIM HAOIIOACHUSM Ha (YPMBI CTATH MPUXOJAUTH TEMHBIE KYCKH
kokca. O yeM 310 ropoput? JlaTh pa3BepHyTOE 0OBICHEHHE.

[To aHanM3y XMMHUYECKOTO COCTaBa YyryHa Ha0JIt0/1aeTCsl TOHWKEHUE
colepkaHus maprasia B HeM. O ueM 310 rosoput? /laTs pazBepHyTOE
0OBsICHEHHE.

ITo aHaMM3y XMMHYECKOTO COCTaBa YyryHa HaOJIt0JaeTCsl OHMKEHUE
coniepkanus cepbl B HeM. O ueM 310 roBoput? /lath pazBepHyTOE 00BICHEHUE.
[To aHanM3y XUMHUYECKOTO COCTaBa YyryHa HAOJI0/1aeTCsl IOHMKEHUE
cozepxkanus KpeMHUs B HeM. O 1yeM 310 roBoput? JlaTte pa3zBepHyTOE
00BsICHEHHE.

Onucath NPUHINN JEHCTBUS MPEICTABICHHOTO 000PYI0BAHUS ISl KOHTPOIIS
cxofia cToyida MUXTHl Ha TOMEHHBIX MeYax:




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemblie pe3yabTaThl O0yUeHUS

OueHouHble CpeCTBA

8.

Omnucartb IMIPUHIOUITI KOHTPOJII CXO04a HIMXTOBBIX MAaTCPHUAJIOB I10 HpeﬂCTaBHeHHOﬁ
CXEMCEC

I1K-13 - TOTOBHOCTBIO OLIEHUBATh PUCKH U OMPEICISTh MEPHI

1o o0ecreyeHn o0 0e30MaCHOCTH TEXHOIOTUYECKHUX MTPOIIECCOB

3HaTh

TIPUYUHBI BO3MOKHBIX
JIOMEHHOTO  TpoIiecca,
JINKBUIAINH;
B3aHMOCBS3b
TEXHOJIIOTHYECKHUX MPOIIECCOB
KauecTBa MPOJYKTOB TJIABKH

IIJIaHBbI

aBapui

nux

pexumMa

u

[IpumepHbIe TEOpEeTHUECKHE BOIIPOCHI K K3aMEHY:

1.
2.
3.

IIepeunciuTh BUABI PACCTPOMCTB X012 JOMEHHOM IIJIABKU.
[IepeuncinTh BUABI HAPYLICHUSI Ta30pacpeeICHUs B JIOMEHHOMN EYH.
BosnukHoBeHne mnepudepuitHOro Xoma: MPUYMHBL, TMPU3HAKH,
MPEAYNPEXKACHUSI U YCTPAHEHUS.

Bo3HUKHOBEHME OCEBOTO X0Ja: IPUYHHBI, IPU3HAKH, METOMABI MPELYIPEKIACHUS
U YCTPAaHEHHS.

BO3HUKHOBEHHE  KaHAJIBLHOIO
MPEAYNPEXKIACHUSI U YCTPAHEHUS.
Bo3HUKHOBEHME ropsiYero XoAa: MPUYUHBI, IPU3HAKU, METOBI IIPEIYIPEIKACHUS
U YCTPaHEHHS.

Bo3HUKHOBEHHE  XOJIOJHOTO
MPEAYNPEKIACHNUSI U YCTPAHEHUS.

MCETOJbI

xoJa: IIPUYIUHBI, IIpHU3HAKH, MCTOABI

xoJa: IIPpUYIHHEI, IMPpU3HAKH, METOAbI




CTpyKTypHBIH

DIIEMEHT ITnanupyemble pe3ynbTaTbl 00ydeHUs OueHouHbIe CpeACTBA
KOMIIETEHIIH
8. BO3HHMKHOBEHHE TYroro xXoja: IpHUYUHbI, IPU3HAKU, METOIbI IPETYIPEKICHUI U
YCTPaHEHHUS.
9. BO3HMKHOBEHHE BEPXHErO IIOABUCAHUA: IIPUYUHBI, MPU3HAKH, METOJBI
IPENYIPEKACHUSA U YCTPAHECHUSI.
10. Bo3HuKHOBEHHE HW)KHETO IIOJBUCAHUS: IPUYUHBI, IPU3HAKA, METOJBbI
IPENYIPEKACHUS U YCTPAaHECHUSI.
11. 3arpomoxJeHUEe TOpHA: HPUYMHBI, HPU3HAKH, METOIbl MPEAYNPEXKICHUS U
yCTpaHEHUsI.
12. TIpopbIB ropHa: NIPUYKMHBL, IPU3HAKY, METObI IPEAYIPEKICHUS U yCTPAaHEHUSL.
13. Hactbumn: npu4uHbL, TPU3HAKYA, METOBI IPEIYIPEKICHUS U yCTPAHEHUSL.
14. B3auMocBs3b TEIUIOBOIO COCTOSTHUS IOMEHHOT'O IPOLIECCa U KaUeCTBA IIPOAYKTOB
IUIABKH.
VYmers —  ONpenensTh BO3MOXHOCTH | [IpuMepHbIe IpakTHYeCcKKe 3ajaHns Ha DK3aMEH:
BO3HHUKHOBEHUS HapyLIICHUN B 1. Ilo npeacraBieHHBIM AUarpaMMaM ONPEAEIUTh TUI pacCTPONCTBA XOAa

TEXHOJIOTMYECKOM IIPOLIECCE TPOU3BOICTBA
qyryHa,

— IPUHUMATh TEXHOJIOIMYECKUE PEIICHUS
IIPU  BO3HMKHOBEHWUM  HApyLIEHUH B
TEXHOJIOTMYECKOM ITpoliecce IPOU3BOACTBA

yyryHa

JIOMEHHOM neun. YKa3aTb BpeMsl HACTYIIEHUs paccTpoicTBa. ONpenenuTb
TEXHOJIOTUYECKHE PEIICHHUS Ul YCTPAHEHHS pacCTPONCTBA.

[lo npeacraBneHHBIM AUarpaMmamM ONpPEIEIUTh TUIl PAaCCTPONCTBA X0Aa
JIOMEHHOM Neun. YKa3aTh BpeMsl HaCTYyIJIEHUS paccTpoiicTBa. OnpenenuTb
TEXHOJIOTUYECKHE PEIICHHUs Ul YCTPAaHEHHS pacCTpONCTBA

3. Ilo MPEACTAaBJICHHLIM AUAarpaMMam OIpeaACINTb THUIL paCCTPOﬁCTBa X0Ja

JIOMEHHOM meun. YKa3aTh BpeMsi HACTYIUICHH paccTpoiicTBa. OnpenenuTsb
TEXHOJIOTMYECKHUE PELICHHUs JIJIsl yCTPAHEHHUs pacCTPONCTBa




CTpyKTypHBII

JJIEMEHT [Tnanupyemblie pe3yabTaThl 00y4eHUs OueHouHble CpeCTBA
KOMIIETCHIIMH
Bianers HaBBIKAMH yCTpaHeHus1 HapyiueHuii B | [IpuMepHbIe IpakTHUECKKE 3a1aHKs K OK3aMEHYy:

TEXHOJIOTUYESCKOM nporecce
MIPOM3BOCTBA YYT'YHA;
criocobamu OTIpeIeIeHuUs

BO3HUKHOBEHHMSI aBapUil U HAPYIICHUU
JOMEHHOT'O IIPOIECCa;
METOANKAMH JIMKBUJALUI
IIOCJIEICTBUM aBapuil M HapyLICHUU
JOMEHHOT'0 IPOIECCa;

1. Ilo MNPEACTAaBJICHHBIM AUarpaMmMam OIPEACINUTb THUIL paCCTpOﬁCTBa XoJa

JIOMEHHOM neuu. YKa3aTh BpeMsl HacTYyIJIEHUs paccTpoiicTBa. OnpenenuThb
TEXHOJIOTHECKHE PEICHUS JUTSl YCTPAHEHUS paccTpoiicTBa

2. Tlo mpencTaBieHHBIM TUarpaMMaM OIPEIeNIUTh THIT PaCCTPOKCTBA X011
JIOMEHHOM Ieun. YKa3aTh BpeMsl HaCTYyIJIEHUS paccTpoiicTBa. OnpenenuThb
TEXHOJIOTUYECKHE PEIICHHUs Ul YCTPAaHEHHS pacCTpONCTBA
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[To npencraBiieHHON CXEME ONPEAEIUTh TUIl BO3MOKHOW aBAPUU U METO/IbI
0€e3011aCHOI JIMKBUIAIINU €€ ITOCJIEICTBUI




CTpyKTypHBIH
JJIEMEHT
KOMITCTCHIIHH

[Tnanupyembie pe3yabTaThl O0ydeHUS

OueHouHble CpeCTBA

[To nmpeacTaBneHHOM cXeMe ONPEAECIUTh TUIl BO3MOXKHOTO HAPYIICHUS
JIOMEHHOTO TPOIIecca, METO/bI JMKBHIAINH €T0 MOCIEACTBUN U MEPHI
0€30MMacCHOCTH MPH JTMKBHUIAIUHU TOCTIEICTBUNA aBapUH

ITo npencraBiieHHON AUarpaMMe ONpPEIeIUTh TUIT BO3MOXHOM aBapyu U METO]IbI
0€e30I1acHOI TUKBUAAIINY €€ ITOCIEICTBHAI

[To nmpenacraBieHHON AUarpaMme ONpeAeInuTh TUIl BO3MOKHOW aBapyuu U METOJIbI
0€e30MMacHO TMKBUIALINHU €€ MMOCIEICTBUIN

ITo npencraBiieHHON AUarpaMMe ONpeneNuTh TUIl BO3MOXKHON aBapuu U METOIbI
0€e3011aCHOI JIMKBUIALINY €€ ITOCJIEICTBUI




CTpyKTypHBIH
JJIEMEHT
KOMITCTCHIIHH

[Tnanupyembie pe3yabTaThl O0ydeHUS

OueHouHble CpeCTBA




0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAlUH, IOKA3aTeJIM U KPUTEPUH
OlLleHUBAHUS:

[TpomexyTouHas aTTecTanys Mo AUCHUIINHE «MeTOoAbl KOHTPOJIS JIOMEHHOTO IPOIIeccay
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIQJICHUH, IPOBOAUTCS B (hOpMe IK3aMEeHa.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJHUTCSA B YCTHOH (opMe MO dK3aMEHAIMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3ajaHHe.

Bonpocel Ha 3Kk3ameH OepyTcsi M3 BONPOCOB IO KOHTPOJIbHBIM pabotam. Ilpu crnage
9K3aMeHa 00y4aroIUIACs JOIHKEH MPOJEeMOHCTPHPOBATH HABBIKK U YMEHHS T10 BOIIPOCAM aHAIIN3a
paboThl JIOMEHHOW Me4d B MEpPUOJbl C POBHBIM XOJOM M ero HapymeHueM. OOyuaromuiics
JOJDKEH TI0Ka3aTh YMEHHE ONpeAessaTh BUJ HApyIICHHS XOAa JOMEHHOM IUIaBKH TIO
MIPEJICTABICHHBIM IHMarpaMMaM.

IMoka3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aoB) — 00yYaromMiics TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YEeCKOe W TIIyOOKOe 3HaHue
yueOHOro Martepuana, CBOOOJHO BBIMOJHSIET MPAKTUYECKHE 3aJaHus, CBOOOIHO ONEpUPYET
3HAHUSIMH, YMCHHUSMH, TIPUMEHSCT UX B CUTYAIUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — oOy4aroniuiicss 1eMOHCTPUPYET CPEeIHUIl YpPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOIMYCKaIOTCS
HE3HAYUTEeNbHbIC OIIMOKH, HETOYHOCTH, 3aTPYAHEHHUS IIPH aHAJTUTHUYECKUX ONEpallUsiX, IEPeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIECHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HPOPMUPOBAHHOCTH KOMIIETEHIIMNA: B XOJ€ KOHTPOJBHBIX MEpPONPHUATHN
JOMYCKAIOTCA OIIMOKU, MPOSBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
00yYaromuiCcsl WCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUH 3HAHUAMHU U
YMEHHSIMH MPU X MIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 Oaa) — 00yJarouuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBbIC OIIMOKU, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHUTEeIbHO» (1 Oayn) — oOyuarommiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHQPOpPMAIUU, HE MOXKET I0Ka3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.



