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PaGoyas nporpamma cocrasiesa Ha ocHope PI'OC BO - GakajiaBpuar 1o HarpaBJICHUIO
noaroroBku 22.03.02 Meramtyprus (npuka3 MunoGpuayku Poccun ot 02.06.2020 r. Ne 702)

PaGouas nmporpamMma paccMOTpeHa u o100peHa Ha 3aceaHuy Kadeapsl Merautyprau u

XUMHYECKHX TEXHOJIOTHH

10.02.2021, npotoxoin Ne 5
A.C. XapuyeHKo

PaGouas nporpamma o00peHa Meroauueckoi komuccueit UMMuM

03.03.2021 r. npoTokox Ne 4 4
ITpencenatens W A.C. CaBuHOB
¢/

Pa6ouast mporpamMma cocTaBjieHa: y ’ /
noueHt kapeapsl MuXT, kau/. TeXH. HayK| \v( QLA; j,/{% ( — W.B. Makaposa

Penensenrt:
1. npenogasatens kadenps JINuM, kanz. TexH. Hayk W.B. Muxankuna

~



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriui 1 XUMUYECKIX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeETauTypriud U XAMHUYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kapeapbl MeTaluTyprui ¥ XUMHUYECKUX TEXHOJIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHUs JUCHMUIUIMHBL «METOOpl ONTUMHU3ALUUY» SIBISETCA OO0y4YeHHe
CTYJICHTOB HEOOXOJIMMOCTH MCIOJIb30BaHUS B TEOPUH M MPAKTHUKE BEIACHHS TOMECHHOU TJIABKH,
CTaJICTJIaBMIIBHBIX IPOIECCOB, KaK OCHOBBI BBICOKOW IMPOU3BOJUTENHLHOCTA JOMEHHBIX IEYeil,
XOpOIIEro KadecTBa YyryHa M HHU3KOTO YACIBHOIO pacxoja KOKCa Ha €ro BBIILJIABKY MpH
HEBBICOKON €ro ce0ecTOMMOCTH COBPEMEHHBIX METOJ0B HAXOXKJEHUS HAWIYyYIIUX BapUaHTOB
paboThI KOMILIEKCAa METAJUTYPTHYECKIX arperaToB U BHIOOPA MIMXTOBBIX MAaTEPHUATIOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuuruinHa MeTosbl ONTUMU3ALUN B METAJUIyPIMM BXOJUT B 4acTh y4eOHOro IJIaHa
dopmMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTebHON IPOrPaMMBI.

Jns  u3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

OCHOBBI METAJITYPrU4€CKOr0 IPOM3BOACTBA

AHanus yucioBoi HHPopMauu

Maremaruka

MopenupoBaHue NpoIeccoB U 00bEKTOB B METAJLTYpTrUU

VYyeOHast - HaydHO-HCCIEAOBaTeNbCcKas padboTa (MOJyueHUE IEPBUYHBIX HaBBIKOB
HAY4YHO-UCCIIEJIOBATENILCKOM paboThI)

[InanupoBaHue dKCIIEpUMEHTA

[IpoekTHas AeATENbHOCTD

OKcIulyaranus JOMEHHBIX ITedel

MeTo1p1 MCClIeIOBAHNS MAaTEPUAJIOB U IIPOLIECCOB

WNudopmarrka 1 M”HGOPMALIMOHHBIE TEXHOJIOTUU

3HaHus (YMEHMs, BIIaJIEHUs ), IOJyYEHHbIE NMPH M3YyYeHUU JaHHOM IUCIMITIMHBI OynyT
HEOOXOIUMBI 1151 U3YYEeHUSI JUCIUIIIINH/TPAKTHUK:

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

ITonroToBka K nporeaype 3aliThl U 3211 Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

[Ipou3BocTBEHHAS - IPEATUIIIIOMHAs PAKTUKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbraTe OCBOEHMS JAMCHUIUIMHBI (MoAyis) «Meroasl ONTHUMH3ALMM B
METaJUTyprumn» 00 y4yarounics T0JDKeH 001a1aTh CIIEAYIOIMMU KOMITeTeHIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[TK-3 CriocoOeH BBITIOJTHATH HAyYHO-HUCCIICIOBATEIILCKHE 3a/1a9H B 00J1aCTH TTPO(HEeCCHOHATTLHOM
JEATENLHOCTHA

[1K-3.1 Pemraer HayuyHO-MCcleoBaTeIbCKUE 33Jauyd B 00JacTH METALTypruu
YEpHBIX METAJIIOB

[1K-4 Cnoco0OeH BBINONHATH 3a/addl IO OIEHKE ChIPbS W METAJUIyprUYecKOM MpPOIYKIIHH,
KOPPEKTUPOBATh U KOHTPOJIUPOBATH IPOU3BOACTBEHHBIN IIPOLIECC

[1K-4.1 OneHnBaeT ChIpb€ W METALTYPTUYECKYI0 HPOIYKLHIO, KOPPEKTHPYET W
KOHTPOJIMPYET MPOMU3BOJCTBEHHBIH MpOLEecC ¢ OOOCHOBAHHWEM IMPHHATHIX
TEXHOJIOTHYECKUX U TEXHUYECKHUX MEP




4. CTpykKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas padora — 48,2 akaj. 4acoB:
— aynuTopHas — 45 akaJl. 4acoB;
— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;
— caMocTosTeNbHAs paboTa — 24,1 aka. 4yacos;

— B (hopme npakTuaeckoit moarotroBku — 0 aka. yac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac
dDopMa aTTeCTalluu - 9K3aMEH
AynutopHas s
o | wonrakTHas pabora E 3 ®dopma TeKyIero
E s X Bu KOHTPOJIS
Pasnen/ Tema 3 (B akan. vacax) = A . p Kon
S 3 © | caMOoCTOATENBHOM | yCIeBaeMOCTH U
JCIUTUTAHBI 5 £ m ., | xommeTenEM
@) g £ paboThI MIPOMEKYTOYHOM
Tex. mab. | TpakT. ' aTTecTalyy
3aH. 3aH. | QO &
1. Ontumuzanusi. OCHOBHBIC OHSTHS U TEPMHHBI
1.1 Ponp onrtumuzauuu N3yuenue MK-3.1
TEXHOJIOTHYECKUX 0,5 0,5 | Teopernueckoro YcTHBIN onpoc K- 4' l,
MPOIIECCOB B METAJLUTYpPTUHI 8 MaTepHaia '
N3yuenne
1.2 Dransl perieHust 3a1a4 y N TIK-3.1,
0,5 0,5 | Teopernueckoro YcTHBIN orpoc
ONTUMH3ALAN TIK-4.1
MarepHaia
Wroro no pasneny 1 1
2. 3ajaun ONTUMM3AIMY JIMHEHHOTO IPOrpaMMHPOBaHUS
2.1 Kiaccuyeckue 3amauu IIpopaboTka K-3.1
JIMHEHHOIO 1 0,5 JIEKIIHOHHOTO YcTHBIH ompoc K- 4' 1’
IPOrPaMMHUPOBAHUS MaTepHaia '
2.2 Tpaduueckuii MeTOx BeinonHeHne BeinonHenue MK-3.1
peleHus 3ajau 2 2 2 MPaKTUYECKUX KOHTPOJIbHOM K- 4' 1’
ONTHMH3AIHAN pabot paboTthr Nel '
8 Brinmonsenue Brimonnenue
2.3 TpancrnoptHas 3ajava o TIK-3.1,
4 421 2 MPaKTUYECKUX KOHTPOJIbHOM
ONTHUMU3ALIUNA T1K-4.1
pabor paboThr Ne2
2.4 TlocraHoBka 3amay TTouck
ONTHMU3ALUKN  PA3THIHBIX 2 301 2 JIOTIOJTHUTEIIBHOM Veruuit onpoc MK-3.1,
3TannoB IIPOU3BOJCTBA UH(OPMAIHH 10 IK-4.1
YEepHBIX METAIIIOB TeMe JICKIIUU
HWroro no pazneny 9 9/41 6,5
3. 3aaun ONTUMH3AIMY HEIMHEHHOTO MPOrpaMMHUPOBAHHUS
ITonck
3.1 3agaum HeTMHEHHOTO JIOIOJIHATEIHHOM . TIK-3.1,
1 0,5 VYceTHbli onpoc
MPOrpaMMUPOBaHUS “HPOPMALIUH T10 I1IK-4.1
3a/IaHHOU TeMe
3.2 Meroabl 6€3yCIOBHOM
N Brimonnenue
ontumu3anun  GyHKumii| 8 . [K-3.1,
2 2/11 0,5 MPAKTUYECKUX YcTHBIi onpoc
HECKOJIbKMX HE3aBUCHUMBIX aGoT TIK-4.1
TIEPEMEHHBIX P
3.3 Meroasl HETUHENHOTO Bremonaenne Bremonaenne MK-3.1
[POTPaMMHUPOBAHUS  MPU 2 4/11 2 MIPaKTUYECKUX KOHTPOJIbHOU K 4' 1’
HaJINYUH OTPaHUYECHUN pabor paboTsl Ne3 '
HWroro no pazaery 5 6/21 3

4. OnrtuMu3anus MCETAJLTYPIruiCeCKUX NpoueccoB




BremonaeHnne

4.1 OnrumMusanus N
pacueTHOM paboThI
nporecca BBITUIABKH " OTuer o
OnTuMH3anus Ny TIK-3.1,
yyryHa B cpene 2 6/41 5,6 BBITTOJTHEHHOM
mporiecca . TK-4.1
ANEKTPOHHBIX TabuI pacdeTHoi# paboTe
BBITUIABKH 4yTyHA
Excel N "
B JIOMEHHOH ITe4n
BrinonHenu
4.2 Onrumuszanus oerhe
. pacdeTHoOi paboTHI
mporuecca  HENPepBIBHOM " OTuer o
OnTuMH3anus . TIK-3.1,
pasUBKU CTalld B Cpele 1 6/0,81 8 BBIITOJIHEHHOU
nporiecca N [K-4.1
3IEKTPOHHBIX TaOJIHII . | pacueTHoit paboTte
HETPEPhIBHON
Excel "
Pa3IUBKH CTAIH
HUroro no pazaeny 3 12/4,81 | 13,6
Hroro 3a cemectp 18 27/10,8U( 24,1 9K3aMeH
Wroro no nucuumnnune 18 27/10,8 24,1 3K3aMeH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHBIX TEXHOJOTHH B MpPENojaBaHUM IUCUUIUIMHBL «METOoAbl ONTUMH3AIHMH B
METAJUTyprUK» UCHOJIb3YIOTCS KaK TPaJAULMOHHAs U MOYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH,
TaK U TEXHOJIOTHUS TPOOJIEMHOTO ¥ HHTEPAKTUBHOT'O O0Y4EHUSI.

C penplo peanu3aluyd KOMIIETEHTHOCTHOIO IOAXO0JAa, a Takke (OPMHUPOBAHUSA MU
pa3BUTHS NPOPECCHOHATBHBIX HABBIKOB OOYYAIONIIMXCS PEANTU3YIOTCS CIEIYyIOLINe CPeICTBa,
Croco0bl U OpraHU3allMOHHbIC MEPOIIPUATHS:

U3Y4YEHHE TEOPETHUYECKOro MaTepuana JUCLUIUIMHBI Ha JIEKIUSAX C HMCIOJIb30BAaHUEM
KOMITbIOTEPHBIX TEXHOJIOTUH;

CaMOCTOSITEJIbHOE ~ M3Y4YEHHE  TEOPETUYECKOr0  Marepuajga  JUCHUIUIMHBI  C
UCIIOJIb30BAHUEM METOANYECKHUX Pa3padOTOK, CleMaIbHOW Y4eOHOM U Hay4yHOU JIMTepaTyphl;

dbopMupoBaHHEe U pa3BUTHE TNPOPECCHOHANBHBIX HABBIKOB OOYYAIOIIMXCS HA
HPAaKTUYECKHUX 3aHATHUIX.

K WHTEpakTHBHBIM METOJIaM, HCIIOJIb3YeMbIM NpPU HM3YYEHUH IUCUUIUIMHBI «MeTobl
ONTUMU3ALMHUY», OTHOCATCS: UCIOJIb30BaHUE NPOOJIEMHBIX METOJOB HM3JIOKEHHUS MaTepuaia c
NPUMEHEHHEM SBPHCTHYECKUX TPUEMOB (CO3/1aHUE NPOOJEMHBIX CHUTYallMd M Jp.); a TakkKe
CO3J1aHUE 3JICKTPOHHBIX MPOJYKTOB (IIpE3eHTALIU).

Ha 3amsatusx  memecooOpa3HO — HCIIOJIB30BATh  TEXHOJOTUIO  KOJIJIEKTUBHOTO
B3aMMOO0OYYEHUs, COBMELIas €€ ¢ TeXHOoJIoruei npodiaemuoro o0yuenus. I1pu sTom HeoOxoaumMo
MOBBIINIATH MTO3HABATENBHYIO aKTUBHOCTh CTYJEHTOB, OPTaHU3Ysl CAMOCTOSTENBHYIO paboTy Kak
UCCIIEI0BATEIbCKYIO TBOPUECKYIO AEATEIbHOCTb.

Jlekumu mpoxomsAT Kak (GopmMe HMHPOPMANMOHHBIX JIEKIMH, Tak W B (opme
JEeKIMH-KOHCYJIbTAllMM, TJle TEOPEeTHUECKUI MaTepuan 3apaHee BblIaeTcs OOydyarolMMes AJs
CaMOCTOSITENIFHOTO HM3Y4YEeHHUs, U TOATOTOBKH BOIPOCOB JIEKTOPY, TAKHUM O0pa3oM, JICKIUS
IPOXOJUT 10 TUILY BOIIPOCHI-OTBETHI-IUCKYCcCcUs. IHOT1a TeKIIMH IPOXOIAT B BUJE POOIEMHOM
JIEKIIMU C OCBELIEHUEM PA3JINYHBIX HAYYHBIX ITOX0/I0B K TOCTAaBIEHHOW Mpobieme.

B u3n0XeHWH JEKIMOHHOTO MaTepuajia M IpU TPOBEICHUM NPAKTUYECKUX 3aHATUH
IpPENoiaraeTcsi Mepexos] OT PenpoaAyKTHUBHBIX METOJIOB OOyYeHMs K YaCTUYHO-TIOMCKOBBIM U
MCCJIEIOBATEIbLCKUM METOaM, Pa3BUBAIOIINM JIOTHUECKOE, TEOPETUUECKOE MBIIIJIEHUE, YMEHUE
apryMeHTHpOBaTh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 1eabl0 BO3MOXKHO
MCIIOJIb30BaHUE METO/I0B BPUCTHUECKHUX BOIIPOCOB U Op3MHCTOPMUHTA (MO3TOBOM aTaku).

B xope 3aHsaTHii IpennonaraeTcs UCHOIb30BaHUE KOMIUIEKCa HHHOBAIMOHHBIX METO/10B
AaKTHBHOI'O 00Y4YEHHUsI CTYJEHTOB, BKIIOYAIOIIEro B ce0sl:

- co3laHue NpOOJEMHBIX CUTyallMii C MOKa3aTeIbHBIM pElIeHHEM MPOOIEeMBI
IpernoaaBaresem;

- CaMOCTOSATENbHYI0 IIOMCKOBYIO J€SITEIbHOCTh B pEIIEHUH Y4EOHBIX MpobiieMm,
HaIpPaBIIIEMYIO MIpernojaBaTesieM;

- CAMOCTOSITENIbHOE pelleHre Mpo0IeM CTyICHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanuzanusi WHHOBAIIMOHHBIX METOJOB OOydYeHHsS BO3MOXHA C HCIOJIb30BaHUEM
CJIEYIOINX IPUEMOB:

- MHCTPYKTAX CTYJEHTOB MO COCTaBIEHUIO TAOJUIl, cXeM, I'paUKOB C MPOBEIECHUEM
MOCJIEAYIOLIETO UX aHAJIN3a;

- TMpUMEHEHHE pPEeKOMEHJAlMi 10 COCTaBJICHHI0 TE3UCOB M KOHCIEKTOB IO
IPOYHUTAHHOMY MaTepuay;

- pacKpbITHE MpenojaBaTesieM MPUYMH U XapakTepa HeyAad, BCTPEHAIOIIUXCS IpHU
peleHny npooieM;

- ISMOHCTpAIUS aTbTEPHATUBHBIX TIOIX0/IOB K PEIICHUIO KOHKPETHOU MPOOIIEMBI;

- QaHAJIM3 MTOJyYCHHBIX PE3yIbTATOB U OTHICKAHHUE IPAHUI] UX IPUMEHUMOCTH;



- ICTIOJIB30BAHUE 3aJIAHUH IS CAMOCTOSITETLHOM paOOThI C M30BITOYHBIMU TAHHBIMHU.

[Ipu mpoBeaeHNH MPAKTUUECKUX 3aHATHI HEOOXOAUMO LIeJICHAPaBIECHHO MEPEXOIUTH OT
PENPOYKTUBHBIX METOJIOB O0OYyUEHHUsI K YACTUYHO-TIOMCKOBBIM M MCCIIEIOBATEIILCKUM METO/aM,
pa3BuBasi JIOTUYECKOE MBINUICHHE, yYMEHHE apryMEeHTHpPOBaThb M OTCTauBaTh COOCTBEHHOE
noHuManue Bompoca. C 3TOM 1EIbI0 BO3MOXXHO HMCIOJIB30BAHME KaK TPaJAUIIMOHHOM, TaK
po0JIEMHOI U UHTEPAKTUBHON 00pa30BaTEIbHBIX TEXHOIOTHIA.

[Ipn mpoBeneHUU 3aKITIOYUTEIBLHOTO KOHTPOJISI HEOOXOIUMO BBHISIBUTH CTEIICHBb
MPaBHIBHOCTH, 00beMa, NTyOMHBI 3HAHUH, YMEHHI, HABBIKOB, ITOJIYY€HHBIX ITPU U3YUYEHUHU Kypca
Hapsy C BBISIBIICHUEM CTEIIEHU CAMOCTOSATEIbHOCTH B TPUMEHEHUH MMOJTYy4YE€HHBIX 3HAHU.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00yYalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIUHbI (MO1YJIs1)

a) OcHoBHas UTEpaTYypAa:

1. Meroapl ontumu3anuu: Yuebnoe nocobue / A.B. Arrerkos, B.C. 3apyoun, A.H.
Kanaruukos. - Mocksa : 11 PUOP: HUII Uudpa-M, 2013. - 270 c.: uin.; 60x90 1/16. - (Beiciiee
obpa3oBanue: bakamaBpuar). (meperuier) ISBN 978-5-369-01037-2 - Tekcr : 3JCKTPOHHBIN. -
URL: https://new.znanium.com/catalog/product/350985

2. Meroipl onTUMH3AIMK: YUeOHOE MOCOOHe /It KypCaHTOB, CTYACHTOB U ciyiiaresiei /
ba6ensimer C.B. - XKenesnoropck: ®I'6OY BO CIICA I'TIC MUC Poccuu, 2017. - 122 c. -
Tekcr : anekrponnsiid. - URL: https://new.znanium.com/catalog/product/912642

0) lonmotHuTeEIBHAS TUTEPaTypa:

1 CmupnoB A.Il. Metonsl ontumuzanuu. /MUCuC (texnon.yH-T), kad.aBT CUCT. yIIp.
-M.:2009, 134 c.

2. Pakurun B.U., Ilepsymkwr B.E. IIpaktnyeckoe pyKOBOJACTBO 10 METOAaM
BBIUNCJICHUM C NMPWIOKEHUEM ITPOrPaMM JUIsl IEPCOHAIBHBIX KOMIBbIOTEPOB. —M.: BrlcHlIIK.,
—1998,—383c.

3. baxsanos U. B., Kuakos H. Il., KobenskoB I'. M. UncneHnnsie MeToAsl | yueOHOE
nocobue - 8-¢ m3n. - M. ; CII6. : ®usmariut : Hesckuit Jnanekr : Jlabopatopust ba3oBbix
3nanwnii, 2000. - 622 c.

B) MeToanyeckne yKazaHus:

1 «3amaun ONTHMH3ANMHA B METALTYPrHH». METOINYSCKUE YKa3aHUs K MPaAKTHICCKUM
pabotam mo nucHUIUIMHE «METOoApl ONTHUMH3AIUN» ISl OOydYalolUXCs IO HAMPaBICHUIO
22.03.02 «Mertamryprus» JTHEBHOW W 3aouHO (opm oOydenus: Marauroropek: M3a-Bo
MaruuTtoropck. roc. Texs. yu-ta um. I'. . Hocosa, 2017. 26 c.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecneyenne

Haumenosanue 110 Ne norosopa CpoOK eiicTBUS TUIEH3UN



https://new.znanium.com/catalog/product/350985
https://new.znanium.com/catalog/product/912642

MS Windows 7

Professional(us  [A-1227-18 ot 08.10.2018 11.10.2021

KJ14CCOB)

MS Office 2007 |y, 135 o1 17.09.2007 GeccpoHo

Professional

7Zip cB000JIHO pacnpoctpansemoe [10 0ECCPOYHO

FAR Manager cB0OOAHO pactpocTtpansemoe 110 OCCCPOUHO
IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HazsBanue xypca CchuIKa
DdenepabHOE rOCyAapCTBEHHOE OIOMKETHOE
yupexaenne «PenepanbHblii HHCTUTYT npombiiuiennoi [URL: http://www1.fips.ru/

CcOOCTBEHHOCTH)

WNudopmannonnas cucrema - EnuHoe OKHO JocTyma K
MH(OPMAIIMOHHBIM pecypcam

ITouckoBass cucrema Axagemus Google (Google

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

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

Scholar)

HaI_II/IOHaJ'ILHa}I I/IH(bOpMaI_[I/IOHHO-aHaJ'II/ITI/I‘IeCKa}I URL

cucrema — POCCUICKUI MHAEKC HAYYHOTO [IUTUPOBAHUS h TR . .
ttps://elibrary.ru/project risc.as

(PYHII) p Y.ru/proj P

DiexkTpoHHas 6a3a MepHOAMYECKUX M3aaHuii East View
Information Services, OO0 «UBUC»
9 MaTepHaJIbHO-TeXHHUYECKOE o0ecneyeHnne JUCIUILITHHBI (MOIYJIsl)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOUACT:

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

- TEXHWYECKHMMH CPEJICTBAMU OOYYCHHS, CIYKAIlMMH Ui TPEICTaBICHHUS Y4eOHOI
uHpopMaluuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJICTBA XpPaHEHMs, NepeAayd U
npeJcTaBieHus yueOHON HHpopManuy;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayquTOpusl UTs IIPOBEICHHS IIPAKTUIECKUX 3aHATHI OCHAIIICHA:

TEXHUYECKMMHU CPEJCTBAMU OOYYEHMs, CIY)KaLIUMH JUI MPEICTaBICHHUsS Yy4eOHOH -
TEXHUYECKUMHU CPEICTBAMHU O0YUYCHHS, CIYKAIIMMU ISl IPEJICTaBIeHNs yaeOHOH nHpopMarim
OONBIIONH ayIUTOPUM: MYJIBTUMEIUMHBIMU CpPEACTBA XpaHEHMs, Mepelaud M MpeJCcTaBIeHUs
yueOHoI uHpopmanuy;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIUBHYaJbHBIX KOHCYJIbTAILUH, TEKYILIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetn «HTEpHET»
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTebHYIO CPETY YHUBEPCHUTETA,

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHune 151 CAMOCTOSITENHFHOM PabOTHI OCHAIIICHO:

- KOMITBIOTEPHOI TexHHKO# ¢ makerom MS Office, ¢ moakmouenmnem k cetn «HTEpHET»
M C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeIbHYIO CPETY YHUBEPCHUTETA,

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

5. ITlomemenune st XpaHeHUS M NPO(UIAKTHYECKOrO OOCTYKHBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTr0 000py10BaHMS;

- mkadamu It XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAINY H MaTEPUAIIOB.


http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

NPUJIOXEHHE 1
6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUXCs

Bompocsl anst camMOnpoBepKM TPEACTAaBICHB B BHJIE INPAKTUKO-OPHEHTHPOBAHHBIX
3aI[aHPIﬁ JJI1 BBIMMOJIHCHHA PACUCTOB MO0 IMPUMCHCHHUIO MCTOJOB OITUMH3ALIUMK JIA OLICHKU
UCIIOJIb30BAHUSl IIPOM3BOACTBEHHBIX M TEXHOJIOTHUECKHX JAHHBIX. TakKe BOMPOCH JUIS
CaMOIIPOBEPKHU MPEICTABIECHBI TEOPETHUECKUMU BOIIPOCAMHU, TPEOYIOIINE pa3BEPHYTOrO YCTHOTO
OTBETa, MO3BOJIIONINE MPOBEPUTH YPOBEHb YCBOCHHS 3HAHWN M OCBOGHHS OOLIIMX |
po(hecCHOHANTLHBIX KOMIICTCHIIUN IO TUCIUTLINHE.

[To nquctumrae «MeTobl ONTHUMHU3AINNY IPEAYCMOTPEHA ayJUTOPHAst U BHEAYAUTOPHAS
caMmocCTosTeNIbHas paboTa 00ydJaroIMXCsl.

AynuropHas camoCTOsITelIbHash paboTa CTYAEHTOB MpEAINoJiaracT peuieHHe 3aaad Ha
MMPAKTUYCCKUX 3aHATUAX.

Bompocsl anst camMOnpoBepKM TPEACTaBICHB B BHJE IPAKTUKO-OPUEHTHUPOBAHHBIX
33,IlaHHI71 IJid BBIIIOJIHCHHUEC PACUCTOB MO0 MPHUMCEHCHUIO MCTOAOB  OITUMHU3AIUK IJId OLCHKH
UCIIOJIb30BAHUS TMPOM3BOACTBEHHBIX M TEXHOJOTMYECKHX JAHHBIX. Takke BOMPOCHI IS
CaMOIIPOBEPKHU MPEICTABICHBI TEOPETHUECKUMHU BOIPOCAMHU, TPEOyIOIIHe pa3BEPHYTOrO YCTHOTO
OTBETa, MO3BOJIOUINE MPOBEPUTH YPOBEHb YCBOCHHS 3HAHWUM ¥ OCBOGHHS OOLIMX |
PO ECCUOHAIBHBIX KOMIETEHIIUHN 10 TUCIUTUINHE.

[To mqucrummae «MeTobl ONTHUMHU3AIKN MTPEAYCMOTPEHA ayIUTOPHAst U BHEAYAUTOPHAS
camocTosTeNIbHas padoTa 00yJaromuxcs.

AynuropHasi caMocTosITeNbHas paboTa CTYIEHTOB MPEANoiaraeT pereHne KOHTPOIbHBIX
3a7la4 Ha MPAKTUYCCKUX 3aHATUAX.

HpnMeprle BOIIPOCKHI IJIA YCTHOI'O OIIpOCa 1Mo u3yvacMbIM TEMaM

— IloHATHE «ONTUMANIBHBINY», KPUTEPHUA ONITUMAJIBHOCTH.

— IIpunuun BeIOOpa KpUTEpUs ONTUMAIBHOCTH.

— Uro Takoe uenesas QyHKIHSL.

— Yro Takoe nmapaMeTpuyecKas ONTUMH3ALMS.

— JlaTe onpezeneHue CTpyKTypHOH ONTUMH3ALH.

—  OOBICHUTH HEOOXOJUMOCTh ONTUMHU3ALMH TEXHOJIOTHYECKUX MTPOLIECCOB.

— TloHATHS JOKAIBHOTO U ITI00ATILHOTO ONTUMYMA.

— CrangapTHBIN BUJ 3aJa41 ONTUMH3ALIHH.

— Jlenenwe 3ajad ONTHUMM3AalMU B 3aBUCHUMOCTH OT BHJa YpaBHEHHUH 3a/Jarolux
OTpaHUYEHUS U LIETIEBYIO PYHKIIHIO.

— IlonsATHE OrpaHMyYEHUN NPU PEILIEHUH 3a1a4U ONTUMHU3ALIUN.

— IlpuBectn mnpuMepsl HaIU4Msl OTPaHWYEHUN IPU PEIIEHUM 3aJadd ONTHUMH3ALUU
TEXHOJIOTMYECKOI0 IIpolLecca.

— IloHsTHe ONTHUMANBbHOCTH XHMHUYECKOIO COCTaBa CBHIPHEBBIX MaTEpPHAJIOB IPOIECCOB
BBIIJIABKH YyTYHA U CTAJIH.

— Pomp M Mecro MaTeMaTMyecKOl MOJENM MNpU ONTHUMM3ALUM IPOU3BOACTBEHHBIX
IIPOLIECCOB.

— 3ajgaHue orpaHndyeHui (yciaoBHil) BBeeHHEM OapbepHO, TpadHON QYHKIIIH.

— TI'paduyecknii mMeron TUHEHHOro MPOrpaMMHUPOBAHUS Ha MPHUMEPE TEXHOJIOTMUYECKOTO
nporecca.

— TpancnopTHas 3a7a4a JMHEHHOTO porpaMmupoBaHus. [loHsATHE | CTTOCOOBI pelIeHusl.

— MeToabl HEMUHEWHOM OIITUMU3AIAH.

— enecooOGpa3HOCTh BEIOOpA CEOECTOUMOCTH KOHEUHOM MPOAYKITUU B KAU€CTBE KPUTEPHUS
ONTHUMH3ALMHA MHOTOIIAPAMETPHUYECKUX CUCTEM

— TloHATHS TOKAIBHOTO U TTI00ATIHOTO ONITUMYMA.

— CrangapTHbIi BUJ 3aJa4d ONTUMU3ALHH.



O1nuuns 6e3ycIOBHON M YCIIOBHOM ONTHMU3AIMU. J[oTyCTUMOCTE pelieHus 3a1a4 ¢
OrpaHUYEHUSAMHU METOJIaMH 0€3yCI0BHOM ONTHMHU3ALUH.

CcoopmynupoBaTe 3Tambl 3afadd ONTUMH3ALUHM IIPOIECCA AarJIOMEpPalud C LENbI0
MaKCHMHU3allUM  [POU3BOJUTEIBHOCTH  arjioMepallMOHHOW  MamuHbl.  OOoCHOBaTh
HPUHATHIE PEIIECHUS.

CoopmynupoBaTe 3Tanmbl 33Ja4d  ONTHMHU3AIMU JOMEHHOIO IIpolecca C  LENbIo
MaKCHUMH3AIUU TPOU3BOJUTEIHLHOCTH JOMEHHOH neun. OO0CHOBATh MPUHATHIEC PELICHUS
ChopmynupoBarh 3Tambl 334a4d  ONTHUMHU3ALUM XUMHUYECKOTO COCTaBa ChIPhEBBIX
MaTEepHaJIOB JJOMEHHOI'O Ipoliecca C LENbI0 BBIJIABKU BBICOKOKAYECTBEHHOT'O YYI'yHa.
O00CHOBaTh NPUHSATHIE PELLIEHUS

ChopmynupoBarh 3Tambl 3a7ayd  ONTHMHU3ALMM IIpolecca BBIUIABKU CTAlId B
KHCJIOPOJIHOM KOHBEPTEpE C LIeNbI0 BBIIUIABKM HU3Ko(pochopucroi cramu. OO0CHOBATH
IIPUHSTHIE PELICHMUSL.

[ToctaButh B oOmIEM BHJE 33hayy ONTHMHU3ALMU pPACXOAa TOIUIMBA B IpoLEecce
arnomepanuu. CdopMmyiupoBaTh M 3amUcaTh OrPaHUYEHHUS U IEJEBYIO (YHKIHMIO.
Bo16path MeToq perienust.

[ToctaButh B 00OwEM BHUAE 3aJadyy ONTHMMH3ALMU Ta30IPOHMLAEMOCTH AarJIOIIUXTHI.
BriOpare m3mensiembie mapamerpsl. CQOpMynHpoBaTh M 3alHCaTh OTPAHUYCHUS H
neneByto GyHkuio. Beiopats MeTo| pereHus.

[locTaBuTh 3amady ONTUMM3ALUM pacxojga (EppocIIaBOB Ha PACKUCICHHE U
JerupoBaHue cranu B obmem Buzae. CPopMynHpoBaTh M 3alHCaTh OTPAHUYCHUS H
neneByto GyHkiuio. BeiOpats MeTo pereHus.

I[IpumepHbIe KOHTPOJILHbIE PA0OTHI

KontpoabHast padora Nel «Pemienne 3a1a4 onTuMu3auy rpaguyeckuM METO10M»

HOI[O6p8.TB napy Jratyp w3 HNpCHJIOKCHHBIX HUKC JUIA JICTUPOBAHUA CTAJIM C ILCIIbIO
obecreueHus MOJIYYCHHA 3aJaHHOIro COACPKAHUA MapraHioa W KpEMHUA B MCTAJLIIC C
MUHUMM3AILHEH 3aTpar Ha JICTUPOBAHUC

Ta6n1/1ua 1 — X¥MUYECKHI COCTaB U CTOMMOCTD JIMTaTyp AJId JICTUPOBAHUSA crercranein

Jluratypa Copepxanue B qurarype, % CroumocTh IUraTypsl

Mn™" Si™ ye/T
JI1 60 30 1200
J2 40 50 1400
JI3 50 20 900
J14 30 10 500
JIS 40 40 1200
JI6 50 10 700
J7 50 50 1500
JI8 30 60 1500
JI9 90 10 1100
JI10 20 60 1400
JI11 70 20 1100
J12 30 50 1300
JI13 60 10 800
J14 20 50 1200
JI15 30 70 1700
JI16 10 40 900
J17 10 80 1700
JI18 20 80 1800




J19

80

20

1200

J120

50

30

1100

Tabmuna 2 - Conepskanue Mapraia 1 KpeMHHUSI B TOTOBOM cTayiv (110 BapHaHTaM):

Ne Bapuanra [Mn] [Si] EmkocTh KOBIIA, T
1 7 10 100
2 6 2 100
3 4 1 100
4 3 9 100
5 2 5 150
6 1 4 150
7 9 3 150
8 8 1 150
9 10 6 175
10 6 9 175
11 1 8 175
12 4 8 175
13 3 5 200
14 3) 3 200
15 5 10 200
16 12 10 200
17 10 5 300
18 2 4 300
19 3 3 300
20 2 10 370
21 10 2 370

KonTposbnass  paGora  Ne2  «Pemenue  3agady  ONTUMM3alUUM  JIMHEWHOTO

IPOrPaMMHUPOBAHHUS

— HccnenoBanue nponeccoB ¢ UCMOJIb30BAHUEM METOOB JIMHEWHOTO MPOrpaMMUPOBAHMSL.
CocTaBuTh IUTAaH TOCTaBKU CTajdd OT TpeX KUCIOPOJIHBIX KoHBepTepoB msitu MHII3 ¢
MUHMMH3aLKEeH oOmeld CTOMMOCTH TEpPeBO30K JUIs CIEAYIOIIMX YCIOBUH: KOHBEPTEPHI
BBITUIABJISIOT B CYTKH COOTBETCTBEHHO, 24, 18 u 21 xoBmeit co cranwto. s MHII3 Tpebyercs,
COOTBETCTBEHHO, 15,17, 9, 12 u 10 xoBe# cranu B cyTku. CTOUMOCTb IEPEBO3KU OJHOTO KOBIIIA
co ctainbto oT KoHBepTepa K MHJI3 npencrasnens! B Tabauie. 3a1a4y peliuTh AByMs CIIOCOOaMHU.

ITocraBuiuku [TorpeOutenu
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1

— HccenenoBanue mpoueccoB C MCIOIb30BAaHUEM  METOAOB JMHEWHOrO IMPOTPaMMHUPOBAHUS.
CocraBUTh IUIAH TMOCTABKM CTalM OT TPEX KHUCIOPOAHBIX KOHBepTepoB msitu MHII3 ¢
MUHUMU3alMeNd O0IIeld CTOMMOCTH MEpPEeBO30K JUIsl CIENYIOIIMX YCIOBHM: KOHBEpPTEpHI
BBITIABTISIOT B CYTKH COOTBETCTBEHHO, 23, 35, 39 koBiueii co cranpio. s MHJI3 Tpebyercs,
cooTBeTcTBEHHO, 20, 23, 18, 15, 21 koBma ctanu B cyTku. CTOMMOCTh MEPEBO3KU OJHOTO
KOBIIIA CO CTalnbl0 OT KoHBepTepa k MHJI3 nmpencrasiens! B Tabnuiie. 3a1aqy pelinuTh IByMs
CIToco0aMH.

ITocraBmuku [TorpeOutenu
1 2 3 4 5
1 2 3 0 1
2 5 1 4 2 1
3 4 2 6 1 3




KonTpoasnas padora Ne3 «MeTopl HETMHEHHOTO TPOTPaMMHUPOBAHUSD)

HccnenoBarh (yHKIMIO METOZOM 30JI0TOTO ceueHus. MccnenoBaTs QyHKITHIO 4x2-16x+8 Ha
Hanuuue 3kcTpemyMa. OnpeaennuTs MHTEpBall, COAEpKaIlui MUHUMYM Ha oTpe3ke [-17;16] ¢
TOYHOCTBIO £=1.

HccnenoBath GyHKINIO METOJOM 30J10TOTO ceuenus. MccnenoBars GpyHKIMIO x?+10x-5 Ha
Hanuue sKkcTpeMmyma. OnpenesiuTh HHTEPBall, COJePIKAINi MUHUMYM Ha oTpeske [-12;21] ¢
TOYHOCTBIO £=1.

HccnenoBath GpyHKINIO METOOM AuxoToMuU. MccnenoBars GpyHKINIO x?-2x+9 Ha HanTHune
skcTpemyma. OnpenenuTb HUHTEPBAl, COJAEp)KalIMil MUHUMYM Ha otpe3ke [-19;4] c
TOYHOCTBIO £=1.

WccrenoBats dyrkimio Merogom ®ubonauun. MccmenoBats dymkimio 3x°-18x+2 mHa
Hanuuue s3kcTpemyma. OnpeaenuTs MHTEpBall, COAepKallui MUHUMYM Ha oTpeske [-13;10] ¢

TOYHOCTBIO £=1

PacueTrnasn paGOTa <(OHTHMI/I3aIIPIﬂ nmpouecca BbIIVIAaBKU YyI'yHa B JIOMeHHOﬁ neamn»

CocTaBuTh H OINITUMU3UPOBATD MATECMATUYCCKYIO MOJCJIb II0 PACXOAYy HMIMXTOBBIX
MaTCpraJIOB C MOJYUYCHHUCM 4YyIr'yHa W IIJIaKa 3aJaHHOr'0 XUMHUYCCKOro cocraBa, MUHHUMU3UPYA
3a4TpaThl Ha BBIIIJIABKY 1 TOHHBI qyryHa.

Ta6muma 1- XuMUYECKHiA COCTaB MIUXTOBBIX MaTEPHAIIOB

Haumenoanue Fe FeO Mn S P CaO SiO, | AlLO; | MgO | TiO, | mmm. bf;((:)”:ll;
ye/T
OxaTbim
MuxaiinoBckue 62,10 | 1,30 0,05 0,03 | 0,01 | 1,72 8,95 0,28 0,59 0,00 0,0 1543
Kaukanapckue 60,90 | 3,20 0,09 008 | 0,12 | 1,27 4,05 2,53 1,99 2,45 0,0 1420
CCITIO 62,29 | 1,35 0,12 0,09 | 0,05 | 4,28 3,88 1,28 091 0,26 0,0 1457
Jle6enuHCcKHe 66,55 | 1,00 0,12 0,11 | 0,05 | 0,27 4,45 0,38 0,15 0,00 0,0 2124
Kocramykickue 61,50 | 1,90 0,08 0,02 | 0,02 | 3,30 8,20 0,40 0,20 0,01 0,0 1482
ArJjiomepart
Armnomepar 1 57,90 | 10,5 0,10 0,02 | 0,05 | 8,10 6,50 1,90 3,30 0,0 0,0 1260
Arnomepar 2 56,82 | 9,55 0,15 0,04 | 0,06 | 10,25 | 9,00 0,09 1,06 0,02 0,0 1240
Kenesnas pyna
BPY (0603xx.) 50,00 | 0,80 2,19 011 | 0,11 | 1,40 6,63 1,80 13,40 0,0 1025
CCITIO 55,43 | 22,82 0,02 0,13 | 0,10 | 4,02 9,95 2,18 2,42 0,25 2,0 902
Mapranuesast pyaa
Maprannesas MnO
pya | 1,50 25 60 40,00 | 0,08 | 0,15 | 3,00 | 21,10 | 11,00 2,00 0 5,0 150




MapranueBas Mno
2,3 35,3 0,07 0,19 4,2 254 10,7 2,8 0 6,1 130
pyna2 19,2
Koxkc
3o5a KOKca 6,0 43 51,3 259 1,05 3528
Drochl
Mspectiisic 0,80 030 | 005 | 002 |5204 | 015 | 002 | 300 | 0,00 500
AranoBckuii
Mspecthiic 0,52 050 | 0 | 001 |548 | 054 | 044 | 030 621
Typrosikckuit
Ksapuut 0,02 1,00 | 95,00 2,00 452
BoKCHTEI 14,00 | 0,00 0,01 10,00 | 50,00 2,50 105
boit mavmortoro 1,00 | 5553 | 39,01 | 0,73 | 1,80 95
Kuprnuia
Tabnuua 2 — OrpaHu4eHus Ha CBOWCTBA JIOMEHHOTO IIIJTaKa
CaO | (CaO+MgO) | SiO, . (Ca0+MgO) .
HaunmMenoBanue FeO Sio, SIO+AI20; | AlO; MnO CaO Si0, | AlLO; | MgO Sio, TiO,
MuHUMAaIBHOE 0,00 0,90 0,90 2,00 0,00 | 25,00 | 22,00 | 7,00 5,00 1,10 0,00
Makcumansaoe | 2,00 1,20 1,45 7,00 | 10,00 | 48,00 | 48,00 | 12,00 | 8,00 1,40 2,00
Tabnnna 3 — XapakTepuCTHKH IyTyHa
Cocras uyryna, % [C] [Si] [S] [P] [Mn] [Ti] [Fe]
[TpunsTo 0,7 0,02
CreleHb BOCCTAHOBJIEHHS DJIEMEHTOB 1,0 0.6 0.2 0,098
4yTyHa, eI

PacueTrnan paﬁoTa <<OHTHMI/I3aIII(IH nmpouecca Hel'lpepblBHOﬁ PA3JIMBKHU CTAJIN»

IIpon3BecTH MaTeMaTHYECKOE MOJAEIMPOBAHNE 3aBUCUMOCTH TOJIIMHBI CJIOS 3aTBEPAEBILIETO
MeTajljla Ha BBIXOAE W3 IOAJAEPKHUBAIOIIEH cUcTeMbl Kkpucraumsaropa MHJI3 ot ckopoctu
BBITSITMBAHUS 3aTOTOBKHU U BBICOTHI MOJIEP>KUBAIOIIEN cHUCTEMBI KpUcTauinzaropa. OnpeaenuTsb
ONTUMAJIbHBIE YCIIOBUS A Oe3aBapuiiHONW pa3nuBkM cTanu Mapku CT.1Kn Ha OJHOpYYbEBOM
MHJI3 kpUBOJMHEHHOrO THUMA C BEPTUKAJIBHBIM YYaCTKOM IPH OTJIMBKE CISIO0OBOM 3aroTOBKHU
ceuenreM 270x1800 MM ¥ TeMIlepaType MeTallla B IPOMEKYTOUHOM KoBIe Mamunbl 1540 °C




ITPHJIOKEHHUE 2

7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrrecranmum
PC3YJIbTAThI 06y‘leHI/I5{ N OCHOYHBIC CPEACTBA JJIS MIPOBCACHUA HpOMeH(YTOqHOﬁ aTTCCTalluMn.

a) [lmanupyembie

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

O1neHOYHBIC CPEACTBA

[1K-3 - Criocoben

BBIITOJIHATD HAYYHO-UCCIICAOBATCIILCKUC 3a1a4U B obiacTu HpO(I)eCCI/IOHaHbHOfI JACATCIIBHOCTH

I1K-3.1

Pemraer HAaY4YHO-HCCJICIOBATCIILCKUEC
3aJa4yu B obnactu MCTAJLIIYpruu
YCPHBIX METAJIJIOB

HpHMeprIe TEOPETUYECCKUE BONPOCHI IJIA MOATOTOBKHU K IK3aMCEHY:

[ToHsiTHE «ONTUMABHBIN, KPUTEPU ONTUMAJILHOCTH.

[TpuHUI BEIOOpA KPUTEPHUS ONTHMAIBHOCTH.

Uro Takoe ueneBas QyHKIus.

[TonsTHA TOKATBHOTO U TI100aJTFHOTO ONTUMYMA.

CranmapTHBIN BUJ 33]]a4H ONITUMH3AIUH.

Jenenue 3a1a4 ONTUMU3AIUN B 3aBUCUMOCTH OT BUJIa YPABHEHUH 3aJaI0IUX OTPAHUYCHUS
H TIeJIEBYIO (DYHKITHIO.

[TonsiTHE OrpaHUYEHUH TIPH PEIICHUH 33]1a4l ONITUMH3AIIUH.

[IpuBecTn mnpuMepbl HAIMYMS OTPAHWUYCHHH TPH PEUICHUW 3a/Jadyd  ONTHUMHU3AIUH
TEXHOJIOTHYECKOT0 MpoIecca

[{enecooOpa3HOCTh BEIOOpa cE0ECTOMMOCTH KOHEYHON MPOAYKIIMHM B KaueCTBE KPUTEPHUS
ONTUMHU3ALMHN MHOTONIAPAMETPUUYECKUX CUCTEM.

Pors u MecTto MareMaTnueckol MOJENH TpPU ONTHUMHU3AIMH MPOU3BOJICTBEHHBIX
MPOIIECCOB.

HeoOxonuMocTh HcciaenoBaHUsl MPH PEIICHUH 3a/1ad ONTHMHU3AIMHU TEXHOJIOTHYECKHX
MIPOLIECCOB NMPOU3BOJICTBA YEPHBIX METAIIJIOB.

B3anMocBs3b rcciieoBaHUs U ONITUMHU3AIUH ITPOIIECCOB MTPOU3BOICTBA YUEPHBIX METAILIOB.

[IpuMepHbIe NIpaKTHYECKUE 3aJaHUSsI IJIS1 IK3aMeHa

1. MccnenoBath BAMSHUE MApaMETPOB Pa3JIMBKU CTAIM HA TOJILIMHY CJIOS 3aTBEP/IEBIIErO
MeTasula Ha BeIXoie U3 Kpuctasmmsaropa MHJI3. OntuMusupoBaTh NpoOLECe pa3ivuBKY IS
oOecrieueHns 6e3aBapuitHoOi pa3nuBku ctainu Mapku 0912C B cis100ByIO 3ar0TOBKY CEUEHUEM
900*1700MM, BBICOTY KpUcTaJuIM3aTopa NpuHATH 0,9 M, BETUUMHY NeperpeBa NpUHITH Ha 25°%C
BBILLIE TEMIIEPATYPBI JIUKBUYCA.

2. ChhopMynmpoBaTh OrpaHUIEHUs , TPEIEITb YIIPABISIEMOCTH | LIENEBYIO (GYHKIUIO IPH




CTpyKTypHBII
DJIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3ynbTaThl

O11eHOYHBIE CPEACTBA
oOyueHus p

MMOCTAHOBKH 3a/1a4M JIETUPOBAHUS CTAJIHM C UCIIOJIb30BAHUEM JIUTATYp.
3. UccnenoBarh BIUSHUE U ONITUMU3HPOBATh HU3MEHEHHS TTAPAMETPOB JJOMEHHOTO MPoIiecca Ha|
TOII nomennoit rraBku. OOBICHUTD 23 (HEKTUBHOCTH TPUHUMAEMBIX PEIICHHUH.

Bapuant 27.1 27.2 27.3 27.4 27.5
Pacxon kokca B 475 450 460 455 470
0a30BOM TIepHUOE, KI/T

[Tpou3BoANTETHHOCTH 5500 6000 7500 10000 3000
JOMEHHO# 1euH, T/CyT

Usmensiemble | 0aza Ir, | 50 | t, | 950 Fes | 58,2 | [Mn], | 0,6 | M25, | 82,3
napavetpu  [npocir | M7/ 70 | °C [1000 | KPC,[569| % (09| % [832

I1K-4: CniocoOeH BBIIOIHATH 33Ja4M 110 OLEHKE CBhIPhS U METAJUIypruuecKod MPOIYKIUH, KOPPEKTUPOBATh U KOHTPOJIUPOBATH IMPOU3BOJCTBEHHBIN
IIPOLIECC

[1K-4.1: OueHuBaet ChIpbE u | IlpumepHbIe TeopeTHYeCKHe BONPOCHI AJIsl MOATOTOBKHU K IK3aMeHY:
METALUTYPTUYECKYI0  MNPOJAYKLHMIO, | —  [IoHATHE «ONTUMAIbHBINY», KpUTEPUNA ONITUMATIBHOCTH.
KOPPEKTUPYET M KOHTPOIUPYET | —  [IpuHumn BRIOOpA KPUTEPUS ONTUMATIHLHOCTH.
NPOM3BOJICTBEHHBI  mpolecc  C| —  [IpuBecTH NpUMephl HAIMYMSA OrPAHMYCHMH NpH PELICHHH 3a1addl  ONTHMH3AIMK
000CHOBaHHEM HPUHATBIX TEXHOJOTHUYECKOTO MPOLECcca.
TEXHOJIOTHYECKUX U TEXHUYECKHUX

— IloHsATHe ONTHMANBbHOCTM XMMHYECKOI'O COCTaBa CBHIPHEBBIX MAaTE€pHaJOB IPOILIECCOB
BBIIIABKY YyT'YHA U CTaJIH.

— CdopmynupoBaTh 3Tanbl 337aydl ONTHUMHU3ALMHU TPOLECCA arjIOMEPALUU C LENbIo
MaKCUMH3AIMM  MPOU3BOJUTEILHOCTH  arjioMepaloHHOH MamuHbel. OOOCHOBAThH
NIPUHATHIE PELICHUS.

— CdopmynupoBaTh 3Tambl 33Ja4d ONTHUMM3ALMKM JOMEHHOIO IIpolecca € LENblo
MaKCUMH3AIMH TPOU3BOIUTENLHOCTH JOMEHHOU neuyr. OO0CHOBATh MPUHSTHIE PELICHUS

- C(l)OpMy.]'II/IpOBaTI) oTallbl 3agadyd ONTHUMH3alluKu XUMHYCCKOr0 COCTaBa ChIPHEBBIX
MaTepraIoB JIOMEHHOTO MPOIecca ¢ ILENbI0 BHIMIABKH BHICOKOKAYECTBEHHOTO UYyT'yHA.
O6ocHOBaTh MPUHATHIE PELICHUS

— CdopmynupoBarTh dTalbl 3aJa4d  ONTHMHU3AIMU TIPOIECcCa BBHITUIABKH CTald B
KHCJIOPOJTHOM KOHBEPTEPE C 1LIEJIbI0 BHIMIABKH HU3Kodochopucroit ctanu. O60cHOBATH

Mep




CTpyKTypHBII
DJIEMEHT

KOMIICTCHIIM U

[TnaHupyemble pe3ysibTaThl
oOyueHus

OueHouHble CpeCTBA

HPUHSATHIE PEIICHHUS.

IToctaButh B 0OIIEM BHIE 3a7ady ONTHMHU3ALMU pacxoia TOILUIMBA B IIpolecce
arnomeparui. CdopMyaupoBaTh W 3amucaTh OTPAHUUYCHHS M IIETEBYIO (DYHKIHUIO.
BeiOpaTh MeTox perieHus.

[loctaBuTh B 0OOIIEM BHIE 3aJady ONTHMHU3ALUHU Ta30MPOHUIIAEMOCTH AarJIOMIUXTHI.
BriOpate usmensiemble mnapamerpsl. ChopMynupoBaTh M 3amucaTb OTPAaHUYCHHUS WU
HeneBylo GyHKIH0. BeiOpats MeTos pemeHusl.

ITocTaBuTh 3amadyy ONTHMH3ALMU pacxoiga (eppocmiaBOB Ha pacKHCICHHE U
nerupoBanue cranu B obmem Buae. ChopMynmpoBaTh W 3amucarb OTPAaHUYCHUS WU
HeNneBylo QyHKIHI0. BeIOpaTh MeTo1 perieHus.

HpI/IMepHBIe NMPaAKTHYCCKUE 3aJaHUA 1JIS IK3aMEHa

HccnenoBaTh XMMUYECKUI COCTaB UCXOTHOTO ChIPhSI HA BO3MOXHOCTD BBITUIABKU U3 HETO
yyryHa. [laTe peKoMeHIaIiK 110 ONTUMHU3AINN XUMAYECKOTO COCTaBa ChIPhSI.
ChopmynmpoBath 1einb ontTuMu3aiiuiu. O00CHOBATH MPUHSTHIC PEIICHUS.

Bapuant Xumnueckuit cocras JXKPC, %
Fe FeO | MnO |S P,Os | SiO, | Al,O;| CaO | MgO
1 56 10,5 0,5 0,82 | 0,62 9,6 1,2 5,12 1,3

B cucrteme 1eKTpOHHBIX TaOIUI] C UCIIONIb30BaHKEM BKIaAKU «[louck pemeHus»
COCTaBUTh MIPOrpamMMy ILJIaHA [TOCTABKH CTAJIA OT TPEX KUCIOPOJAHBIX KOHBEPTEPOB IMATH
MHJI3 ¢ MuanMu3anmet o01e CTOMMOCTH IEPEBO30K TSI CIICTYIOIINX YCIOBHIA:
KOHBEPTEPHI BBHIILJIABISIOT B CYTKH COOTBETCTBEHHO, 24, 18 n 21 koBuieit co cranbto. [l
MHJI3 tpebyercs, coorBeTcTBeHHO, 15, 17,9, 12 1 10 xoBIIIEH CTa)IU B CYTKH.
CTouMOCTb IEPEBO3KHU OJJHOTO KOBIIIA CO CTalbl0 OT KoHBepTepa k MHJI3
MIPEICTABJICHBI B TAOJIHIIE.

TlocraBmuku IToTpeburenu
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLlCHMBaHUHA

[TpomexyTouHas aTTecTanus MO IUCUUIUIMHE «MeToibl ONTUMU3ALUU B METALITYPrUU»
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH 1O JaHHOM MUCHUIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHALMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a/laHue.

Bonpockl Ha 3k3ameH OepyTcs M3 BONPOCOB IO KOHTPOJIBbHBIM padortaMm. Ilpu crnaue
9K3aMeHa OOYYarOIIUIiCS JOJDKEH INPOJEMOHCTPUPOBATh HABBIKM W YMEHHS IO BOIPOCAM
ONTUMU3AIMH IPOLECCOB BBHIIUIABKM YyI'yHa U CTalld, IPOM3BOJCTBA arjomepara, o0pabOTKU U
paznuBkH ctanu. OO0yJaromuiics J0DKEeH MOKa3aTh yMeHUue (HOpMyITHUpOBATh 3TAIbl TOCTAHOBKH
3aJjaud ONTHUMM3ALIMY 110 33/IaHHBIM TapaMeTpaM, 000CHOBAThH IPUHSATHIC PEILICHUS.

[Ipy BBINOJHEHUM MPAKTUYECKOIO 3aJaHUsl OOy4YaroIMKCS JOJDKEH I0Ka3aTh YMEHHE
COCTaBUTh MaTeMaTHUYECKYI0 MOJEIb 33[JaHHOIo Ipolecca, paboTaTh B CHCTEME 3JIEKTPOHHBIX
Ta0JIML ¢ UCIIOJIb30BaHUEM BKIAAKU «llouck pemieHusd» Juisi ONTUMU3ALNHI 33]1a41 110 33JaHHBIM
napaMmerpam.

IToka3aTeu U KPUTEPUU OLIEHUBAHHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00yvaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHACT TMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aronIuics TEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIE 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHBIC OMIMOKH, HETOYHOCTH, 3aTPyTHEHHS IPU aHATUTUIECKHUX OTIEpAIHsIX, TEPEHOCe
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamra) — oOOydYaromIMiics EMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHI: B X0Ji¢ KOHTPOJBHBIX MEPONPHUATUI
JIOITYCKAIOTCS OIIMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWUH, YMEHHWH, HABBIKOB,
0oOy4JaromMiiCsl UCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSIMH U
YMEHHSIMH ITPU UX TIEPEHOCE Ha HOBBIC CUTYAIIUH.

— Ha OLICHKY «HEeY/I0BJIETBOPUTEIBLHO» (2 6aia) — o0yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYIOBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS HAa YPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a,1a4.



