MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»
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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

METO/IbI OITUMHU3AIIUH B META/LVIYPI'HH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
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HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
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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
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
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 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud U XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHud kaeapsl MeTauryprud i XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3acefaHuu Kapeapsl MeTauTyprui i XAMHUYECKHX TEeXHOJIOTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




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
HEBBICOKOH €ro ce0ecTOMMOCTH COBPEMEHHBIX METOJ0B HAXOXKJEHUS HAWIYyYIINX 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. CTpyKTypa, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acoB:
—ayautopHas — 14 akaj. yacos;
— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMocTosTeNnbHas pabora — 82,1 aka. 4yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast g
KOHTaKTHas paboTa E 3 dopma TeKyIIEro
=
B aKaJl. 4acax 5} Bug KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) == . p Kon
= 3 © | caMOCTOSITENBHOM | ycreBaeMOCTH U
JUCIUILIAHB & [ . | xomneTeHIUH
0 & paboThI MIPOMEKYTOYHOM
m1a6. | mpakrt. | € 3
Tex. - [ TPAKT. | =g aTTeCTALUH
3aH. 3aH. | QU &
1. Onrummsaius. OCHOBHBIE
TOHATHSI U TEPMHHBI
1.1 Poxs omnTHMH3ALMH
TEXHOJIOTHUECKUX Uzyuenue K-3.1
npoiieccoB B metatyprum.| 5 | 0,5 5 TEOPETUIECKOTO VYcTHbIi onpoc K 4' 1‘
Otanel  pelieHus  3aaad Mmarepuana '
ONTUMHU3ALNHA
Hroro no pazneny 0,5 5
2. 3agaun OINTHUMHU3ALUU
JIMHEHHOTO IPOrPaMMHPOBAHHSI
TTouck
2.1 Knaccuueckue 3amayuu .
. JIOTIOTHUATEILHOMN . I1K-3.1,
ONTUMU3ALMN  JTUHEHHOrO 0,5 2 12,1 VYcTHbIi onpoc
UH(OPMAIHH 10 IK-4.1
MPOTPaMMHUPOBAHUS
5 TEME 3aHATUS
2.2 TlocraHoBka 3amay TTouck
ONTUMHU3AIMK  Pa3IHIHBIX OITOJIHATEILHOMN . I1K-3.1
P 0,5 1/11 15 |~ VYcTHbIit onpoc !
3TannoB IIPOU3BOJCTBA UH(OPMAIHH 10 IK-4.1
YEPHBIX METAJIOB TEME JIEKIIMH
HWroro no pazaeny 1 311 | 27,1
3. 3amaun ONTUMH3ALNHI
HEJIMHEHHOTO
IPOrPaMMHPOBAHHUS
TTouck
3.1 3agaum HeIUHEHHOTO JIOTOIHUATEILHOMN " I1K-3.1,
0,5 5 VYerHBIN ompoc
MIPOrpaMMHUPOBAHUS UH(OPMAIHH 110 IK-4.1
5 3aJJaHHON TeME
. TTouck
3.2 MeTroasl HETUHEHHOTO .
JIOTOIHUATEILHOMN " I1K-3.1,
MIPOrpaMMUpPOBAaHUs  TIpHU 1 /041 | 5 VYeTHBI onpoc
N UH(}OPMAIHH 110 IK-4.1
HAJIMYIUA OTPAHHYCHHUI
TEME 3aHATUS
Wroro no pazaeny 15 1/0,41| 10
4, OnTuMu3anus

MCTAJUTYPIHICCKUX ITPOLIECCOB




Bremonaenne

4.1 OnrumMuzanus N
pacueTHO# paboThI
nporecca BBITUIABKH " Ortyer 0
OnTuMH3anus Ny I1K-3.1,
yyryHa B cpene 2/11 | 20 BBITOJIHCHHOM
mporiecca . [K-4.1
ANEKTPOHHBIX TaldIHIY pacueTHOi paboTe
BBITUIABKH 4yTyHA
Excel N "
B JIOMEHHOH Ie4n
Brimonnenue
4.2 OnTumu3arus N
N pacdeTHoOI paboTHI
mpolecca  HENPEepPHIBHOM " Ortyer o
OnTuMH3anus . I1K-3.1,
pasUBKU CTadd B CpEle 2/0,81 | 20 BBINOJIHEHHOU
mporiecca N IK-4.1
3IEKTPOHHBIX TaOIHII N pacueTHoit pabote
HETPePbIBHON
Excel "
Pa3IUBKH CTAIH
Hrtoro no pazgeny 4/1,81 | 40
Hroro 3a cemectp 8/3,21 | 82,1 SK3aMeH
Hroro no aucnumnnuze 8/3,21 | 82,1 SK3aMeH




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, CleuaIbHOW Y4eOHOM U Hay4yHOU JINTepaTyphl;

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
HCCJIEIOBATEIbLCKUM 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
PEIPOYKTUBHBIX METOJIOB OOYyUEHHUsI K YACTUYHO-TIOMCKOBBIM M MCCIIEIOBATEILCKUM 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 IPOBEICHHS IPAKTUIECKUX 3aHATHI OCHAIICHA:

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: CTeITaKaMHU JJIsl XpaHEeH!s 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 MHpEACTaBICHBI B BHJEC IPAKTUKO-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.

AynuTopHas caMOCTOSITEeNbHAs paboTa CTYAEHTOB NpEAIojiaracT peuieHHe 3agad Ha
MMPAKTUYCCKUX 3aHATUAX.

Bompocsl anst camMOnpoBepKM TPEACTaBICHB B BHJE IPAKTUKO-OPUEHTHUPOBAHHBIX
33,IlaHHI71 IJid BBIIIOJIHCHHUEC PACUCTOB MO0 MPHUMCEHCHUIO MCTOAOB  OITUMHU3AIUK IJId OLCHKH
UCIIOJIb30BAHUSl TMPOM3BOACTBEHHBIX M TEXHOJOTMUECKHX JAHHBIX. TakKe BOMPOCH IS
CaMOIIPOBEPKHU MPEICTABICHBI TEOPETHUECKUMHU BOIPOCAMHU, TPEOyIOIIHe pa3BEPHYTOrO YCTHOTO
OTBETa, MO3BOJIOUINE MPOBEPUTH YPOBEHb YCBOCHHS 3HAHWUM ¥ OCBOGHHS OOLIMX |
PO ECCHOHAIBHBIX KOMIETEHITUHN 110 TUCIUIUINHE.

[To nuctumae «MeTobl ONTHUMHU3AIKNY TPEAYCMOTPEHA ayJUTOPHAst U BHEAYAUTOPHAS
camocTosTeNIbHas padoTa 00yJaromuxcs.

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

HpnMeprle BOIIPOCKHI JIA YCTHOI'0O OIpoca 1mo u3yvyaeMbIM TEMaM

[lonsiTHE «ONTUMANIBHBINY, KPUTEPUN ONTUMAIBHOCTH.

[Tpunun BeIOOpa KpUTEPHUS ONITUMATIBHOCTH.

Urto Takoe 1eneBast PyHKITUS.

Yro Takoe mapaMeTpuiecKas OnTUMHU3ALIMSL.

Jatb onpenenenye CTpyKTypHOM ONTUMHU3AIUH.

OOBsACHUTD HEOOXOIUMOCThH ONTUMM3ALINN TEXHOIOTUYECKHUX MPOLIECCOB.

[ToHsITHS TOKAJIIBHOTO U IN100AbHOTO ONTUMYMA.

CranaapTHBIN BUJ 3a/1a41 ONITUMH3ALHH.

Jlenenne 3agay ONTUMHU3ALMK B 3aBUCUMOCTH OT BHUJA YpPaBHEHUN 3aJaroIInUX

OTPaHUYEHUS U LEJIEBYIO (PYHKIHIO.

10. IoHsTHE OrpaHUYCHUN TIPU PEIICHUH 3a]1a91 OTITUMH3AIIHH.

11. IlpuBecTn mnpuUMephl HATUYUS OTPAHUYEHUH MpPHU PpEIICHUH 3a7aydl ONTUMH3ALHUU
TEXHOJIOTHYECKOT0 IIpolecca.

12. TloHsATHE ONTUMAIBHOCTH XHMHYECKOTO COCTaBa CHIPHEBBIX MAaTEpPHAJIOB IPOIECCOB
BBITJIABKH YyTYHA U CTAJIH.

13. Porp m MecTO MaTeMaTW4YeCKOH MOJENH TpU ONTUMM3AIMU TPOU3BOACTBEHHBIX
MPOLIECCOB.

14. 3apanue orpanuueHui (ycloBuil) BBeIeHHEM OaphepHOU, mTpadHON HYHKITUH.

15. 'paduueckuit MeToa JNMHEWHOTO NMPOTrPaAaMMHUPOBAHMS HAa MPUMEPE TEXHOJIOIMUYECKOTO
nporecca.

16. TpancmopTHas 3a/1a4a JMHEHHOTO TIporpaMMupoBanus. [IoHATHE W CIOCOOBI pelIeHUS.

17. MeTtoabl HEMUHENHON ONTUMHU3AIINH.

18. IlenecooOpa3HOCTH BEIOOpA CEOECTOMMOCTH KOHEYHOM MPOAYKITUH B KAYECTBE KPUTEPHSI
ONITUMU3AIMH MHOTOMIAPAMETPUIECKUX CUCTEM

19. TloHsITHS JIOKAILHOTO U TJIO0AIBHOTO ONTUMYyMa.

20. CrannapTHBIN BUJ 3214l ONITUMU3AIUH.

©CoNo~wWNE



21.

22.

23.

24.

25.

26.

27.

28.

OT1nuuns 6e3ycIOBHON M YCIOBHOM ONTHMM3ALUU. [{0MyCTUMOCTD pelieHus 3a/1a4 ¢
OrpaHUYEHUSIMHU METOJIaMH 0€3yCI0BHOM ONTUMU3AIUH.

ChopmynupoBarh 3Tambl 3aJadyd ONTHUMHU3ALUHM TPOIECCa arjioMepalnud C IebIo
MaKCUMM3allUd  MPOU3BOJUTEIBHOCTH  arjoMepalMoHHOW MamuHbl. OOOCHOBAThH
IIPUHSTHIE PELICHMUSL.

ChopmynupoBarh 3Tambl 3aJauyd  ONTHMMH3ALMU JIOMEHHOTO IIpolecca ¢ ILEJbIo
MaKCHUMH3AIUU TPOU3BOJUTEIHLHOCTH JOMEHHOH neun. OO0CHOBATh MPUHATHIEC PELICHUS
ChopmynupoBarh 3Tambl 334a4d  ONTHUMHU3ALUM XHUMHUYECKOTO COCTaBa ChIPhEBBIX
MaTepUaioB JOMEHHOI'O Ipolecca C LEIbI0 BBIIABKM BBICOKOKAYECTBEHHOI'O YYI'yHa.
OO00CHOBaTh NPUHSTHIE PELICHUS

ChopmynupoBarh 3Tambl 3aJa4d  ONTHMHU3AIMHM IpOIEcca BBIUIABKK CTAIH B
KHCJIOPOJIHOM KOHBEpTEpE C LIeNbI0 BBIIUIABKM HU3Ko(pochopucroi cramu. OO0CHOBATH
IIPUHSTHIE PELICHMUS.

[ToctaButh B oOmIEM BMJE 3a7ayy ONTHMH3ALMU pacxoja TOIUIMBA B Ipoliecce
armomeparuu. CopMyupoBaTh W 3alHCaTh OTPAHWYCHHUS W IEICBYIO (YHKIIHIO.
BeiOpate MeTon pelieHus.

[TocraButh B oO1IIEM BUAE 337ady ONTUMHU3ALMUU Ta30IPOHUIIAEMOCTH AarjOLIUXTHI.
BeiOpare u3meHsemble mnapamerpbl. ChopMynupoBaTb U 3anucaTb OrPaHUYEHUS U
neneByro GyHKIu0. BEIOpaTh METO ] penieHus.

[TocTaButh 3ajauy ONTUMH3ALMM pacxoAa (EppoCIUIaBOB HA pACKUCIEHHE U
JerupoBaHue cranu B obmem Buzae. CPopMynupoBaTeh M 3alHCaTh OTPAHUYCHUS H
neneByto GyHkiuio. BeiOpats MeTo pereHus.

IIpumepHbIe KOHTPOJILHBbIE PA0OTHI

KontpoabsHast padora Nel «Pemienne 3a1a4 onTUMu3auy rpaguyeckuM METOI0M»

HOI[O6p8.TB napy Jmratyp U3 HNpCHJIOKCHHBIX HUKC JUIA JICTUPOBAHUA CTAJIM C MLCIIbIO
obecreueHus MOJIYYCHHA 3aJaHHOIro COACPIKAHUA MapraHioa W KpEMHUA B MCETAJLIIC C
MUHUMM3AILHEH 3aTpar Ha JICTUPOBAHUC

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

Jluratypa Copepxanue B qurarype, % CroumocTh IUraTypsl

Mn™" Si™" ye/T
JI1 60 30 1200
JI2 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
JI14 20 50 1200
JI15 30 70 1700
JI16 10 40 900
J17 10 80 1700
JI18 20 80 1800
JI19 80 20 1200




J120 | 50 | 30 | 1100

Tabmuna 2 - CogeprkaHue Mapraiiia 1 KpeMHUsI B TOTOBOM CTaJu (110 BApPHAHTAM):

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 5 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  «PemeHue  3agady  ONTUMM3aUUM  JIMHEWHOTO
IPOrPaMMHUPOBAHUS

1. HccnenoBaHue mpoueccoB ¢ MCIOIb30BaHUEM METOJIOB JUHEHHOIO MpOrpaMMHUPOBAHUS.
CocTaBuTh IUIAaH TOCTaBKHM CTadd OT TpEeX KHUCIOPOIHBIX KOoHBeprepoB msitu MHII3 ¢
MUHHUMH3AIUEH OOIIed CTOMMOCTH TI€PEBO30K [UJISl CIICAYIOUIUX YCJIOBHI: KOHBEPTEPHI
BBIMJIABJISAIOT B CYTKU COOTBETCTBEHHO, 24, 18 u 21 koBieit co cransto. s MHJI3 tpebyercs,
COOTBETCTBEHHO, 15,17, 9, 12 1 10 xoBmie# cranu B cyTku. CTOUMOCTH MEPEBO3KH OJTHOTO KOBIIIA
co cranbio oT koHBepTepa K MHJI3 npencrasnens! B Tabuuie. 3aaqy peliTh AByMs CHOCO0aMH.

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

2. WccrienoBanue MPOIECCOB C HCIIONB30BAHHEM METOJIOB JIMHEHHOTO MPOTrPaMMHPOBAHUS.
CocraBUTh IUIAH TMOCTABKM CTalM OT TPEX KHUCIOPOAHBIX KOHBepTepoB msitu MHII3 ¢
MUHUMU3alKeNd Oo0IIeld CTOMMOCTH MEpPEeBO30K JUIsl CIENYIOIIMX YCIOBHM: KOHBEpPTEpPHI
BBITINIABTISIIOT B CYTKH COOTBETCTBEHHO, 23, 35, 39 koBiueii co cranpio. s MHJI3 Tpebyercs,
cooTBeTcTBEHHO, 20, 23, 18, 15, 21 koBma cranu B cyTku. CTOMMOCTh MEPEBO3KU OJHOTO
KOBIIIA CO CTalnbl0 OT KoHBepTepa kK MHJI3 npencrasiens! B Tabnuiie. 3a1auy peuinuTh IByMs
CIToco0aMH.

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




KonTpouabsHnas padora Ne3 «MeToabl HENMMHEHHOTO IPOrPaMMHUPOBAHUS»

HccnenoBaTh GyHKIMIO METOJIOM 30JI0TOTO ceueHus. MceaenoBars QyHKIUIO 4x2-16x+8 Ha
Halinure sKkcTpemyma. OnpeaennTh HHTEpBaJl, COACPKAIMN MUHUMYM Ha oTpe3ke [-17;16] ¢
TOYHOCTHIO €=1.

HccnenoBath (hyHKIMIO METOZOM 30JI0TOTO ceueHus. MccienoBaTs QyHKITHIO x>+10x-5 Ha
Haluue sKkcTpeMmyMma. OnpenesiuTh HHTEPBall, COJeP KA MUHUMYM Ha oTpeske [-12;21] ¢
TOYHOCTBIO £=1.

HccnenoBaTh QyHKIIUIO METOOM AUXOTOMUU. MccnenoBars yHKIHIO x?-2x+9 Ha HanTHune
skcTpeMyMma. OnpenenuTb HUHTEPBAN, COJACpX Al MHUHUMYM Ha oTpe3ke [-19;4] c
TOYHOCTHIO €=1.

UccnenoBare (ynknuio merogom Pubonauuu. HcecnenpoBarh (QyHKIHIO 3x%-18x+2 Ha
Hanuuue 3kcrpemyma. OnpeaenuTs UHTEpBall, COAEpKaIlui MUHUMYM Ha oTpe3ke [-13;10] ¢

TOYHOCTBIO £=1

PacueTrnasn paGOTa <(OHTHMI/I3aIIPIﬂ nmpouecca BbIIVIAaBKU YyI'yHa B I[OMeHHOﬁ ne4amn»

CocTaBuTh H OINITUMU3UPOBATD MATECMATUYCCKYIO MOJCJIb II0 PACXOAYy HMIMXTOBBIX
MaTCpraJIOB C MOJYUYCHHUCM 4YyIr'yHa W IIJIaKa 3aJaHHOr'o XUMHYCCKOro cocraBa, MUHHUMU3UPYAI
3a4TpaThbl Ha BBIIIJIABKY 1 TOHHBI qyryHa.

Ta6muma 1- XuMUYeCKHid COCTaB MIUXTOBBIX MaTEPHAIIOB

HaunmMeHnoBanne Fe FeO Mn S P CaO Si0, | AlLO; | MgO TiO, | mmm. 15(?::1:,
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 0,91 0,26 0,0 1457
JleGenuHcKue 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
Arsomepat
Arnomepar 1 57,90 | 105 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
Keneznas pyna
BPVY (0603xK.) 50,00 | 0,80 2,19 0,11 | 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
MapranuesBasi pyaa
Mapranueas MnO
pyna 1 1,50 25,60 40,00 | 0,08 | 0,15 | 3,00 | 21,10 | 11,00 2,00 0 5,0 150
ﬁzzr;‘mm" 23 | Mno | 353 | 007 | 019 | 42 | 254 | 107 | 28 0 6,1 130




19,2
Koxkc
3011a KoKca 6,0 4,3 51,3 25,9 1,05 3528
Drochl
Mspectitik 0,80 030 | 005 | 002 |5204| 015 | 002 | 300 | 0,00 500
AranoBckuii
Mspectitix 0,52 050 | 0 | 001 |548 | 054 | 044 | 030 621
Typrosxckuit
Ksaprur 0,02 1,00 95,00 2,00 452
Boxkcuter 14,00 0,00 0,01 10,00 | 50,00 2,50 105
boit wamortoro 1,00 | 5553 | 39,01 | 0,73 | 1,80 95
Kuprnuvia
Tabnmma 2 — OrpaHn9eHns Ha CBOWCTBA TOMEHHOTO IIITaKa

Cao (CaO+MgO) | SiO, . (Ca0+MgO) .
HaunmMenoBanue FeO S—iOZ SI0+AI20; | AlO; MnO CaO Si0, | AlLO; | MgO Si0, TiO,
MunnmasHoe 0,00 0,90 0,90 2,00 0,00 25,00 | 22,00 7,00 5,00 1,10 0,00
MakcumansHoe 2,00 1,20 1,45 7,00 10,00 | 48,00 | 48,00 | 12,00 8,00 1,40 2,00

Tabnuua 3 — XapakTepUCTHKH YyTyHa

CocraB uyryna, % [C] [Si] [S] [P] [Mn] [Ti] [Fe]
[TpunsTO 0,7 0,02
CreneHs BOCCTAHOBJIEHUS DIIEMEHTOB 10 0.6 0.2 0,998
4JyryHa, ¢4

PacueTrnasn paﬁoTa «OHTHMI/ISaIII(IH nmpouecca Hel'lpepblBHOﬁ PA3JIMBKHU CTAJIN»

IIpousBecT MaTeMaTH4ECKOEe MOAEIUPOBAHUE 3aBUCUMOCTH TOJILMHBI CJIOS 3aTBEPAEBILETO
MeTajla Ha BBIXOJIE€ W3 TOJIEpKUBaroliel cucteMbl kpuctamuzatropa MHIJI3 oT ckopoctu
BBITSITUBAHUS 3aTOTOBKHU U BBICOTHI MOJIEP>KUBAIOIIEH CUCTEMBI KpUcTaun3aropa. OnpenennTs
ONTHUMAJIbHBIE YCIIOBUS AJis Oe3aBapHilHOM pa3nuBKU cTamud Mapku CT.1KIm Ha OJHOPY4YbEBOI
MHJI3 KpHBOJIMHEHHOIO THUIA C BEPTHKAIBHBIM YYaCTKOM IPHU OTJIMBKE CII00BOM 3aroTOBKU
ceuenneM 270x1800 MM ¥ TeMIlepaType MeTallla B IPOMEKYTOUHOM KoBIe Mamuubl 1540 °C




ITPHJIOKEHHUE 2

7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMB)KyTO‘[HOfI aTrrecranmum
pE3YyJIbTAaThbL O6y‘leHI/I5I 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

IIpumepHbIe TeOpeTHYECKHE BONPOCHI JIsl IOATOTOBKHU K IK3aMeHY:
[TonsiTHE «ONTUMANIBHBINY», KPUTEPUNA ONTUMATBHOCTH.
[TpuHuMI BEIOOpA KpUTEPUSI ONTUMAIBHOCTH.
Yro takoe LeneBas GyHKIUS.
[ToHsITHS TOKAJIIBHOTO U IN100AIBHOTO ONTUMYMA.
CraHpapTHBIN BUJ 33Ja4d ONTUMH3ALUH.
Jlenenue 3a1a4 oNTUMHU3ALMH B 3aBUCUMOCTH OT BUa YpaBHEHUH 320X OrPaHUYCHHUS]
U LIeJIeBYIO (DYHKIIHIO.
[TonsiTvie orpaHMYEHUH NpY PELLICHUH 331a4U ONITUMU3ALINN.
8. [IlpuBectu mnpumepsl HaIU4Ms OrPAHUYEHUH MPH pELICHUM 3aJauyd ONTHUMM3ALUY
TEXHOJIOTHYECKOI0 IIpoLecca
9. [enecoobpa3zHocTh BBIOOpa c€0ECTOMMOCTH KOHEYHOH MPOJYKIUU B KaueCTBE KPUTEPHS]
ONTUMM3AIMH MHOTOIaPaMETPUUECKHUX CHCTEM.
10. Ponp uw MecTOo MareMaTMYeCKOW MOJAETM MpHU ONTHUMM3ALUU TPOU3BOACTBEHHBIX
MIPOLIECCOB.
11. Heo6xonuMoOCTh HCCIEIOBAaHUS NpPU PELICHUH 3ajjad ONTUMH3AIMHU TEXHOJIOTHYECKUX
IIPOLIECCOB MPOU3BOJICTBA YEPHBIX METAJLIOB.
12. BzaumocBs3b UCCIIEIOBaHMS M OTITUMH3AIIMHU MTPOLIECCOB TPOM3BOICTBA YEPHBIX METAILIOB.
[IpuMepHbIe NpaKTHYECKUE 3aJaHUsI IIS1 IK3aMeHa
1. MccnenoBath BAMSHUE MApaMETPOB Pa3IMBKU CTAIM HA TOJILIMHY CJIOS 3aTBEP/IEBIIErO
MeTasula Ha BeIXoie U3 Kpuctasmumsaropa MHJI3. OntuMusupoBaTs NpoOLECe pa3ivuBKY IS
oOecrieueHns 6e3aBapuitHoOi pa3nuBky ctanu Mapku 0912C B cis100ByIO 3ar0TOBKY CEYEHUEM
900*1700MM, BeICOTY KpUcTaJuIM3aTOpa NpUHATH 0,9 M, BETUUMHY IeperpeBa NpUHITH Ha 25°%C
BBILLIE TEMIIEPATYPBI JIUKBUYCA.
2. ChopMynrpoBaTh OTpaHUICHUS , TPEIEITBI YIIPABISIEMOCTH | LIENEBYIO (GYHKIUIO TIPH

ogakrwdE

~

ITOCTAHOBKU 3a/1a4M JICTUPOBAHUSA CTAJIN C UCIIOJIb30OBAHUCM JIMTATYP.




CTpyKTypHBII
DJIEMEHT

KOMIICTCHIIM U

[TnaHupyemble pe3ysibTaThl
oOyueHus

OueHouHble CpeCTBA

3. HCCJ’ICI{OB&TB BJIIMAHHUE U OIITUMU3UPOBATE USMCHCHUA IMTAapaMETPOB JOMCHHOI'O ITPOLECCa HA

TOII nomenHo# maBku. OOBSICHUTH 3PPEKTUBHOCTh MPUHUMAEMBIX PEHICHUH.

Bapuant 27.1 27.2 27.3 27.4 27.5
Pacxon xokca B 475 450 460 455 470
06a30BOM TIEpUOIE, KI/T
[Tpon3BOIUTEIEHOCTH 5500 6000 7500 10000 3000
JIOMEHHOM TIeYH, T/CyT
Usmensemsle | 6asza Ir, | 50 | t, | 950 Fes | 58,2 | [Mn],| 0,6 | M25, | 82,3
mapameTphl | poexr | M/T [ 70 | 'C [ 1000 KPC, 1’569 % [09] % [832
[TK-4: CriocoOeH BBIMOJHATH 3a/Ia4M [0 OLEHKE ChIPhSI M METALTYPTUYECKON MPOIYKIIMH, KOPPEKTHPOBATh U KOHTPOJIUPOBATH MPOU3BOICTBEHHBIN
IpoIecc
[1K-4.1: OreHuBaeT CBIpBE u | IlpuMepHbIe TeOpeTHYECKHE BONMPOCHI IJIsi MOATOTOBKH K 3K3aMeHY:
METaJUTYPIrHUeCKyr0  Npoayknuto, | 1. TIoHsATHE «ONTHMaIbHBIIN», KPUTEPUH ONTHMAIbHOCTH.
KOPpPEKTHpPYeT ©  KOHTpojupyeT | 2. IIpuHIMO BEIOOpA KPUTEPHS ONTUMAILHOCTH.
MPOU3BOJICTBEHHBIN  miporiecc ¢ | 3. IlpuBecTH mnpuMepsl HAIWYMsS OTPAHUYCHUN MPH PEIICHUH 3aa4yd  ONTHMHU3AINH
000CHOBaHHUEM HPUHATHIX TEXHOJOTHYECKOTO TIpoIiecca.
TEXHOJIOTUYECKUX H TexHuueckux | 4. TloHATHE ONTUMAILHOCTH XHMHYECKOTO COCTaBa ChHIPHEBBIX MATEPUATIOB IPOIECCOB
Mep BBIIJIABKH YyTyHa U CTaJIH.

5. CdopmynupoBaTh 3Tambl 3aJaud ONTUMHU3AIMM IpoIecca arjioMepanuu ¢ Iebio
MakCuMui3anum MnpoOUu3BOAUTCIBHOCTH aFHOMCpaHHOHHOﬁ MaIlIuHBbI. O6ocHOBaThL
MIPUHATHIE PEIICHUS.

6. CdopmynupoBaTh 3Tambl 33Ja4d  ONTHMH3AIMHM JOMEHHOTO IIpoIecca C IENblo
MaKCUMH3AIMH TPOU3BOIUTENLHOCTH JOMEHHON neur. OG0CHOBATh MPUHSTHIE PELICHUS

7. CdopMynupoBaTh dTambl 33Ja4d ONTHUMH3AIUH XUMHYECKOI'O COCTaBa ChIPHEBBIX
MaTepHalioB JOMEHHOTO MpoIlecca ¢ LENbI0 BBIJIABKH BBICOKOKAUYECTBEHHOTO UYTYHA.
O60cHOBaTh NPUHSATHIE PELICHUS

8. CdopmynupoBaTh »dTambl 33Jaydl ONTUMH3AIMMU Tpollecca BBIUIABKK CTald B
KHCIIOPOJIHOM KOHBEpTEpE C LIEIbI0 BBIMIABKU HU3Kodochopucroit ctanu. O6ocHOBATH
IPUHSATHIE PEIICHUSI.




CTpyKTypHBII
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysibTaThl
oOyueHus

OueHouHble CpeCTBA

9. TIloctaButh B 0OmEM BHAE 33Jadyy ONTHUMHU3AIMU pPACXoJla TOIJIMBA B IMPOLECCE
arnomeparui. CdopMyaupoBaTh W 3amucaTh OTPAHUUYCHHS M IIETEBYIO (DYHKIHUIO.
Bri6path MeTo perieHus.

10. IloctaButh B 00mIeM BHIE 3aJady ONTUMHU3AIMH T'a30MPOHHUIIAEMOCTH arJIOIINXTHI.
Bribpate u3mensiemble mapamerpbl. CpopmynupoBaTh U 3amucaTb OrPAaHUYECHUS U

neneByto GyHknuoo. BeiOpaTs METO pereHuHs.
11. [octaBuTh 3amaduy ONTHMH3AIMHM pacxona (eppociiaBOB Ha pPACKUCICHUE

u

nerupoBanue cranu B obmem Buae. ChopmMynmpoBaTh W 3amucarb OTPAaHUYCHUS U

ueneByto Gpynkuuoo. Beidpats MeTO I peiieHusl.

[IpumepHbIe NPaKTHYECKHE 3aJaHNST 115 IK3aMeHa
1. I/ICCJIGIIOBB,TI) XUMHUYECKHUHU COCTaB HUCXOAHOI'O ChIPb HAa BO3BMOKHOCTD BBIIIJIABKH U3 HETO

qgyryHa. [[aTL PEKOMCHIAMHU 110 OIITUMU3AIINU XUMHUYICCKOI'O COCTaBa ChIPbA. C(bOpMy.HI/IpOBaTL

1esp ontumuzai. OOOCHOBAaTh NPUHSATHIE PEHICHHUS.

Bapuant Xumnueckuit cocras JXKPC, %
Fe FeO MnO | S P,0s SiOz AI203 CaO MgO
1 56 10,5 0,5 0,82 | 0,62 9,6 1,2 5,12 1,3

2. B cucreme OJICKTPOHHBIX Ta6J'II/II_[ C UCITIOJIb30BAHHUEM BKJIAIKH «ITouck PpCUICHUS
COCTAaBUTL IMPpOrpaMmy IjiaHa MOCTAaBKH CTAJIN OT TPEX KUCIIOPOJHBIX KOHBEPTCPOB IIATH

MHJI3 ¢ MuHIMH3aIMEH 00111el CTOMMOCTH MEePEBO30K IS CNIEAYIOUTNX YCIOBUH:

KOHBEPTEPHI BBIIUIABIIAIOT B CYTKH COOTBETCTBEHHO, 24, 18 n 21 xoBeii co cranbto. Jlis
15, 17,9, 12 u 10 xoBuei# cranu B cyTku. CTOUMOCTh
TIEPEBO3KHU OJTHOTO KOBIINIA CO CTANIbI0  OT KoHBepTepa kK MHJI3 nmpecrasiens! B Tabnuile.

MHIJI3 tpebyeTcs, COOTBETCTBEHHO,

ITocTaBuku [TorpeOuTenu
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.



