MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 22.03.02 Meramnyprus (npruka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

PaGoyas mporpamMma paccMOTpeHa U 0100peHa Ha 3aceqanuy Kadeapsl Metautypruu u
XUMHUYECKHX TEXHOIOTUH

09.01.2024, nporokon Ne 4 . /
3aB. kadenpoi ALY A.C. XapueHko

PaGouas nporpamma ogobpeHa metoaudeckoi komuccuein MMMl ) -
20.02.2024 r. npotokoia Ne 4

Pabouas mporpamma cocraBieHa: gl "
npodeccop kapeapet MuXT, 1-p TexH. HAyK « F Jalee B.A. burees

Penensenr: e o/
noteHT kadeapsr JINTuM, kan1. TeXH. HAYK ¢ - 0O.C. MonoukoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu ¥ XMMHUYECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTamTyprui i XAMUYEeCKUX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kapeapbl MeTaluTyprui ¥ XUMHUYSCKUX TEXHOJIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu Kapeapbl MeTaluTyprui ¥ XUMHUYECKHX TEXHOIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilenp ocBOeHUs NUCHUIUIMHBI 3aKJIIOYAeTCs B CO3/aHUU 0a3bl MpodecCHOHaIbHOM
MOJITOTOBKH OOYYAIOIIUXCS IJIsl IPOU3BOJICTBEHHON U HAYYHOU JESATEILHOCTH 10 dKCILTyaTaluu
Y TOBBIIICHUIO 3(P(EKTUBHOCTH CYIIECTBYIOIIUX, a TAKXKE Pa3pabOTKE HOBBIX TEXHOJIOTUYECKUX
nporeccoB ans  (GopmupoBaHHs TPOPECCHOHATBHBIX KOMIIETCHIIMA B COOTBETCTBHH C
tpeboBanusmMu OI'OC no Hanpasiennto 22.03.02 «Metamumyprusy». YTiyOuTh 3HaHUS CTYACHTOB
M0 TEOPETHYECKUM OCHOBaM IPOM3BOJCTBA YEPHBIX METAUIOB U HAYYHTh UCIOJIL30BaTh HX B
npoheccuoHaNbHOM AeSITETbHOCTH.

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

HucuuiuinHa BelmuiaBka cranu U (QeppociuiaBoB B 3JIEKTpOIeYax BXOAMT B 4acTb
y4eOHOTO 1m1aHa popMupyeMyro ydacTHUKaMu 00pa30oBaTebHBIX OTHOIIEHUI 00pa30oBaTeIbHOM
HPOTrpaMMBl.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUILIUH/ IPAKTUK:

OCHOBBI METAIITYPrU4€CKOI0 IPOU3BOACTBA

BBenenue B HanpaBieHue

3HaHus (YMEHHUs, BIaJIeHHs), OJIyYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

VYnpasieHne TeXHOJIOTHYeCKUMU ITPOIieccaMy IPOM3BOJICTBA YYTYHA B JOMEHHBIX Ieyax

[Ipown3BocTBEHHAs - TEXHOJIOrHYECKasl (IPOEKTHO-TEXHOJIOIMUECKast) IPaKTUKa
MonenupoBaHue MPOLECCOB U 0OBEKTOB B METAILITYPTrUU

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHHMs AUCHMILIMHBI (MOAYnsl) «BblmiaBka cranu M (eppociiiaBoB B
3IIeKTponeyax» o0yyaromuics T0HKeH 001a1aTh CIISAYOIMMU KOMIETEHIUSAMU:

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

[TK-1 CriocoOeH BBIMOIHATh TEXHOJOTHUYECKUE OIMEPAIMH IO MOJYYCHHIO METaJTypPruuecKoi
POAYKIINH, €€ TaIbHEHIIeH 00padoTKe

IK-1.1 OcymiecTBisieT TEXHOJIOTHYECKHE onepauuu no MOJTY4YECHUIO
META/UTYPTHYECKOM TPOJIYKIINH, €€ JaIbHEHIIeH 00paboTKe




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas paborta — 57,2 akaj. 4acoB:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;
— caMocTosTenbHas pabora — 15,1 akan. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas § =
o | xonTaxTHas pabota o 3 dopma TEKyIIEro
=
5 B aKaj. yacax 2] Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) = . P Kon
S & © | caMOCTOSTEeNbHON | YyCIIeBaeéMOCTH U
JTACIUTUTAHBI 3 £ m . | xomnerennun
O g £ paboThI MIPOMEKYTOUHOM
na0. | mpakr. | = @
Tlex. Z'g aTTecTaluuu
3aH. | 3aH. | O &
1. Conepxanue Kypca
Uzyuenue
11 Baenenue. i
TEOPETHYECKOTO
Teopetnueckue OCHOBBI EKIHOHHOTO
CTaJleIJIaBUIIbHbBIX 2 4 15 BxonHoil KoHTpoIIb IK-1.1
MaTepuaia 1
npoueccoB. CyIHOCTb, IENU
HUHTEpHET
" 3aJa4M IIJIaBKH CTaJIu
HCTOYHHUKOB
1.2 [I1akoo6pazoBanue,
CBOMCTBa IIJIAKOB M OCHOBBI
Nzyuenue
IIJJAKOBOTO PEXUMa IIJIaBKU.
TEOPETHYECKOTO
OOpazoBaHne ¥ 3HauCHHE .
JIEKLIUOHHOT' O VYerHbIl onpoc
[IJIAKOB B MpOLIECCaxX IUIaBKU 2 4 8 K-1.1
Marepuana u (cobecenoBanue)
cramu. OOmMe MPUHIIAITEI
HHTEPHET
YCTaHOBJIEHUS
HACTOYHHKOB
ONTHMAJIBHOTO  [IJIaKOBOTO
pexuma IIaBKU
1.3 3HaveHWe W TOBEICHUE Nzyuenne
BaKHEHILNX npumecei| 5 TEOPETUYECKOTO
MeTaJlla B CTaNIeIUTaBHUIIBHBIX 2 2 06 JIEKIUOHHOTO VYerHblit onpoc K-1.1
npoueccax. VYraepon. ' MarepHuaia u (cobecenoBanue) '
Kpemnunii. Maprasnen. WHTEPHET
Jlerupytouue 35eMeHTHI HUCTOYHHUKOB
14 Nzyuenne
Packucnenue-nerupoBanue u TEOPETHYECKOTO
Jiera3amnust CTaJIH. 4 2 5 JIEKIUOHHOTO VYerHblit onpoc K-1.1
Hewmerannuueckue Mmarepuaia u (cobecenoBanue) '
BKJTFOUCHUSI B CTaJIH. HUHTEpHET
Bonopon u azot cranu HUCTOYHHUKOB
Nzyuenue
TEOPETHYECKOTO
1.5 Texnonorus  mnaskn JIEKIIMOHHOTO YcrTHbIi onpoc
crami. Ceipbe (LIMXTOBBIE) 4 4 1 P TK-1.1
MaTepuaia u (cobecenoBanme)
Marepuabl.
HHTEPHET-
HCTOYHHKOB




Wzyuenne

TEOPETHYECKOTO
1.6 Texuonorus BinIasKkn JIEKIIUOHHOT' O VYeTHBIN onpoc
CTald B  3JIEKTPOILYTOBBIX 2 10 1 p IK-1.1
MaTepHaIoB U (cobecenoBanue)
neyax.
HUHTEpHET
HCTOYHHKOB
N3yuenne
1.7 O6mas XapakTepUCTHKa v
TEOPETHYECKOTO
ANEKTPOCTANCIIABUILHOTO EKIHOHHOrO VerHbi OMDOC
MPOM3BOJICTBA. Y CTPOWCTBA 2 10 1 p TK-1.1
M N MaTepuana u (cobecenoBanue)
JIYTOBO#  CTaleruIaBHIbHON
HUHTEPHET
HEeYH.
HCTOYHHKOB
Hroro no paszueny 18 36 |151
Uroro 3a cemectp 18 36 15,1 SK3aMeH
Hroro no aucumruinye 18 36 15,1 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMM  NPEeIyCMOTPEHHBIX BMJOB y4eOHOW pa®OThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOTUH B MIPENOJABAHUN JUCHUIUIMHBI «DJIEKTPOMETAIUTYPIUs CTalu U
CIUIABOBY MCIIOJIb3YIOTCSI KaK TpaJuLIMOHHAsl U MOJY/IbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTUH, TaK U
TEXHOJIOTUS TPOOJIEMHOTO U MHTEPAKTHBHOTO OOYUCHHS.

Jlekuuu mnpoxoAT Kak (GopMe HMHPOPMALMOHHBIX JEKIUi, Tak u B (opme
JCKIMIA-KOHCYNIbTAIMA, T/I€ TEOPETHUYECKHI Marepuan 3apaHee BBIIACTCS OOYyYaroUIMMCs JUIS
CaMOCTOSITEJIbHOTO W3y4Y€HMs], JJI MOATOTOBKM BOIPOCOB JIEKTOPY, TAKMM OOpa3oM, JEKIIHs
MPOXOJUT IO THITY BOIIPOCHI-OTBETHI-IUCKYccus. IHOT1a JIeKIIMK TPOXOIAT B BHJIE TIPOOIEMHOM
JIEKIMU C OCBEIIEHUEM PA3JIMYHbIX HayYHbIX MOAX0/I0B K IOCTAaBICHHOM Ipolieme.

Ha 3amarusx  mermecooOpa3sHO — HMCHONB30BaTh  TEXHOJOTHIO  KOJUIEKTUBHOTO
B3aUMOOOYYEHUS, COBMEILasl ee C TeXHosoruei npodiemHoro odydyenus. Ilpu 3tom Heo6xoanMo
NOBBILIATh TO3HABATEIbHYIO AaKTUBHOCTh CTYJIEHTOB, OpPraHU3ysl CaMOCTOSATEIbHYIO paboTy Kak
UCCIIEI0BATEIbCKYIO TBOPUECKYIO AEATEIbHOCTb.

Crnemyer WCIONB30BaTh KOMILJIEKC HMHHOBAIIMOHHBIX METOAOB AKTHBHOTO OOYYECHHS,
BKJIIOYAOIUH B ce0st:

- CcO3JlaHue NPOOJIEMHBIX CHUTyallud C IIOKa3aTEJIbHBIM pELICHUEM MpOOIeMbl
npernojia-paresneM u 0e3 Hero;

- CaMOCTOSITENIbHYIO ITOMCKOBYIO AESTENBbHOCTh B PELIEHUM NPoOJieM, HAIpPaBISIEMYIO
IpernoJiaBaTeseM;

- CAaMOCTOSITEJILHOE PELIEHUE MTPO0IIEM 00yUaOIMMHUCS 10T KOHTPOJIEM IIpenoaBaTes.

Peanu3anuss MHHOBALMOHHBIX METOJOB OOY4YEHHS BO3MOXKHAa C MCIOJb30BaHUEM
CJIEIYIOIIUX [IPUEMOB:

- packphITHE MpernojaBaTesieM NPUYMH M XapakTepa HeyJlad, BCTPEYAIOLUXCA MpPU
pelieHny npoodiem;

- IGMOHCTpALUS Pa3HbIX MOXO0/I0B K PEIIEHUI0 KOHKPETHON MPOOIIEMBI;

- QaHAJIN3 MOJYYEHHBIX PE3yJIbTAaTOB U OTHICKAHUE TPAHUIL] MX IPUMEHUMOCTH U JIp.

[Ipy mnpoBeneHHMH 3aKIIOYUTENBHOIO KOHTPOJS HEOOXOJUMO BBISIBUTH CTENEHb
NPaBUIBHOCTH, 00bEMa, ITyOUHBI 3HaHUH, yMEHUH, HaBBIKOB, MOJIYYE€HHBIX NIPH U3YYEHUH Kypca
Hapsily C BBISIBJIEHUEM CTEIIEHH CaMOCTOSITEIbHOCTH B IPUMEHEHUH MOJTYYEHHBIX 3HAHUH.

K  uHTepakTHBHBIM  MeTOJaM, HCHOJb3YEMBIM HpPU HU3YYECHUH JAUCLHUIUIMHBI
«OIEKTPOMETAJUTYPrUsl CTall U CIUIABOB)», OTHOCSITCSI MCIOJb30BaHUE MPOOJIEMHBIX METO/0B
U3JI0KEeHUs MaTepuajla C NPUMEHEHHEM 3BPUCTUYECKMX MPUEMOB (CO3JlaHME IMPOOJIEMHBIX
CUTYAIUH U JIp.), @ TAK)KE CO3/]aHUE IIEKTPOHHBIX MPOAYKTOB (TIPEe3EeHTAIIUN ).

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIINXCS
[Ipencrasieno B mpuioxxkenuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. PacdeT mapameTpoB IJIaBKH CTAJIM B COBPEMEHHOM JIyroBOi Meud | yueOHoe mocooue /
B. A. burees, M. B. IloranoBa, A. B. [TaateneeB u ap. ; MI'TVY. - Marautoropck : MI'TY, 2015. -
1 ogekrpon. onr. guck (CD-ROM). - 3Barm. ¢ tutyn.  o9kpama. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124
790/1555.pdf&view=true  (mata oOpamenus: 04.10.2019). - Makpoodsekt. - Tekcr

ATEKTNOH-HEIA. - CrReneHus



https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124790/1555.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124790/1555.pdf&view=true

noctymnHbl Takke Ha CD-ROM.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. DnexTpomeramnyprusi ctaim U (eppocmiaBoB. Pazmen: Pacuerbl 1o TeXHOJIOTHH
AJIEKTPOIUIaBKH © yueOHoe mocobue / B.A. I'puropsin, A.5l. Cromaxun, O.1. OcrpoBckuit, ..
KorenpHukos ; mox penakiueii B.A. I'puropsina. — 2-e uza., non. — Mocksa : MUCHC, 2001.
— 38 c. — Tekcr : anekTponHblit // Jlanp : snexktpoHHO-OMOMMOTeYHass cucrema. — URL:
https://e.lanbook.com/book/116967

2. CumonsH, JI.M. TexHONIOrHYECKHUE U IKOJOTUIECKHIE ACTIEKTHI AJICKTPOMETAILTYPIHH.
Ornenka ucnosib3oBaHueM DBM BHIOPOCOB TEXHOJIOTHUECKUX Ta30B B aTMOC(Epy MPH BBITUIABKE
cranu. JlabopatopHbiii npaktukym | ydeOHoe mocooue / JI.M. CumonsH, A.E. Cemun, A.H.
[Toranmoukun. — MockBa : MUCHUC, 2006. — 94 c¢. — Tekcr : snekrponusiii // Jlaub :
3JIEKTPOH-HO-OnbOaMoTeunas cucrema. — URL: https://e.lanbook.com/book/1876

3. be36opomos, FO. H. MapkupoBka craieii u criiaBoB: YuebHoe nocodue / be3bopomaos
I0O.H., TammaxmeroB P.H., Yamkun W.A. - Kpacnosp.:C®Y, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Teker : 3JICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/967378

B) MeToaunyeckue ykasaHus:

1. burees B.A., [lantenee A.B. Pacuer BoimiaBku ¢epporurana: MeToj.ykazaHus 1o
BBIINOJIHEHHUIO pacyeTHOU paboThl CTyJIEHTaMHU crew. 150101 o MUCLIUIIIINHE
«QnexTpomMeTaTyprus craiau u deppociiaBoBy. Marauroropck: I'OY BITO «MI'TY», 2008.
26c.

2. buree B.A., TlanteneeB A.B. [loramoBa M.B. Pacyer BwImmaBku (eppoHUKES:
Me-Toa.yKka3aHus 1O BHIMOJTHEHUIO KypcoBOi paboThl cTyaeHTamu crerl. 150101 mo nucrumnnune
«DIeKTpoMeTauTyprus crainu u peppocruiaBoBy. Marauroropck: ®I'BOY BITO «MI'TY», 2011.
26c.

3. burees B.A., [1anTenee A.B. Pacuer BoituiaBku peppocumunms: MeToa. yKa3aHus 110
BBIMOJIHEHUIO ~ KypcoBoW  paboTel  crymeHTamu  cmei.150101 [0  JUCLUIUIMHE
«DIeKTpoMeTauTyprus craimu u peppocruiaBoBy. Marauroropck: ®I'6OY BITO «MI'TY», 2011.
32c.

4. bureeB B.A., [lantenees A.B. Pacuer BoitiaBku peppomaprania: Metos.ykazaHus 1o
BBIMOJIHEHUIO ~ KypcoBoW  paboTel  crymeHTamu  cmei.150101 [0  JUCUUIIIMHE
«DIeKTpoMeTauTyprus craimu u peppocruiaBoBy. Marauroropck: ®I'6OY BITO «MI'TY», 2011.
18c.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

HaumenoBanue o
o Ne norosopa CpoOK IeiCTBUS TUIEH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOJTHO 0eccpoIHO
FAR Manager |cBo6omHO 0eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchIIKa

MHu¢opMalioHHas CACTEMa - BaHK JaHHEX https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
yIpo3 0E3011aCHOCTH nHbopmalu



https://e.lanbook.com/book/116967
https://e.lanbook.com/book/1876
https://new.znanium.com/catalog/product/967378
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962

Nudopmarnmonnas

cucreMa - HopmaTtuBHbIE
IIPABOBBIE aKThI,
OpraHU3alMOHHO-PACIIOp
AUTENbHBIE JOKYMEHTBI,

https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi
?ysclid=lujknksfy724757053

Apxus Hay4HbIX
KYpHAJIOB
«HanuonanbHbIN

https://arch.neicon.ru/xmlui/

MexnyHapoaHas
pedepaTuBHas u
MIOJIHOTEKCTOBASI

https://www.nature.com/siteindex

MexnyHapoaHas 0aza
HOJTHOTEKCTOBBIX

http://link.springer.com/

ONEKTPOHHBIE  PECYPCHI
oubmmoreku MI'TY wum.

https://host.megaprolib.net/MP0109/Web

Poccuiickasa
I'ocynapcTBeHHas

https://www.rsl.ru/ru/4readers/catalogques/

®denepanbHOE
roCy/IapCTBEHHOE
OIOJUKETHOE  VUPEIKACHHE

URL: http://www1.fips.ru/

ITouckoBas cucreMa
AxaneMust Google

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

HaunonaneHas
UH(POPMALMOHHO-aHAIUT
uYecKkas  CHUCTeMa  —

URL: https://elibrary.ru/project risc.asp

DNeKTpOHHAs 0a3a
NEePUOANYECKUX HW3JIaHUMN

https://dlib.eastview.com/

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://arch.neicon.ru/xmlui/
https://www.nature.com/siteindex
http://link.springer.com/
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCIHUIIIIMHBI BKJIIFOYACT:

1. Yuebnas ayautopus JUisi IPOBEACHUS 3aHATUHN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEeXHUYECKHUMH CpEICTBAMHU OOyuYeHHs, CIYXKallUMU JUIsl TPEICTaBICHUS Y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS YueOHOH HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YuebHast ayTuTOpus JUIsl TPOBEICHUS MTPAKTUUECKUX 3aHATHI OCHAIIEHA:

- TEXHUYECKHMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH Uil TPEACTaBICHUS ydeOHON
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS Y9eOHOH HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHas aynuTopus Ui TPYNIOBBIX M HMHIWBUIYaJbHBIX KOHCYJIbTAIMM, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTEpHO# TexHKKO# ¢ maketom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

4. [TomenieHue 1151 CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITBIOTEPHO# TexHKKO# ¢ maketom MS Office, ¢ moaktoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

5. Tlomemenune pansi XpaHeHHss W NPO(UIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000py/I0BaHUs OCHAIIICHO:

- CTIIEUMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH ISl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAINY H MaTEPUAIOB.



MNPUJIOXEHMUE 1
Y4eOHO-MeTOANYECKOE 00ECIIEYCHNE CAaMOCTOSATEILHON PabOThI 00yJaIONTUXCS

AyauTopHas caMOCTOsITeNIbHas paboTa 00yJaroIUXCsl OCYIIIECTBIISAETCS Ha MMPAKTUUECKHUX
3aHATHUAX B BUJC BBHIMOTHEHUS YIIPAKHEHUN U PELICHUS 33/1a4, B KOTOPBIX COUETAIOTCSI SJIEMEHTHI
TEOPUU W TNPAKTUKKA CTaJCIUIAaBWIBHBIX IMPOIECCOB, IO 3aJaHUI0 M TMOJI KOHTPOJIEM
MPEIoJaBaTeNsl.

BreaynuropHas camocrosiTenbHas paboTa OOydYalOIIMXCS OCYIIECTBISCTCS B BHJIC
W3YYCHHUS YIeOHOU JUTEepaTyphl MO pa3/esiaM JUCIUILTAHEL.

Bormpocs! 1 3aganus 1715 IPaKTHYECKUX 3aHATUN U TPOBEACHUS CAaMOCTOSATEILHON PabOThI
no JucuuIiiHe «BbINIaBKa CTajJdM B KOHBEPTEPax» OIMYyOJMKOBAaHbI B CIIEIYIOIIEM
yaeOHo-MeTonuueckoM obecrieuenun: KonecaukoB FO.A., BymanoB b.A., Cromsapo A.M.
Merannyprudeckue TEXHOJOTHMH B BBICOKOIPOU3BOIUTEILHOM KOHBEPTEPHOM Iiexe: ydeO.
nocobue nox pex. B.A. bureesa.- Marauutoropck: M3a-Bo MarHUTOropck. roc. TeXH. yH-Ta UM.
I''1. Hocosa, 2018. — 379 c.

OueHouHbIE CpeCcTBa I TEKYLIEr0 KOHTPOJI YCIIEBAEMOCTH, TPOMEKYTOUHOM
aTTECTAIlMU [10 HTOTaM OCBOCHUS JUCIUILINHEI:

IIpumepHBIe BONPOCHI I IPOMEKYTOYHOI0 3a4eTa

1. CTpykTypa Mpou3BOICTBA YUEPHBIX METAJIOB U 337a4ll CTAJICIUIABUIHLHOTO
MIPOU3BOJICTBA.

2. Y CTpoicTBO COBPEMEHHOTO KOHBEPTEPA.

3. [Topsinok BBOAA HEMETANIMYECKUX MAaTEPUAIOB B KOHBEPTED.

4. KoHBeprepHbIil ra3:  cocraB, TeMIIEpaTypa, 3albUIEHHOCTb, OpraHU3alus
€ro O0TBOJA U OYUCTKH.

S, XapakTep OKHACIEHUs KPEMHHMS M MapraHiia B KMCIIOPOJHOM KOHBEpTEPE.

6. [II;1akoBBI PEXKUM KIACCUYECKOM TEXHOJIOTMM KHUCIOPOAHO- KOHBEPTEPHOU
IIJIaBKH.

7. [ToBenenue pochopa Bo Bpemst IPOAYBKU B KUCIOPOJIHOM KOHBEPTEPE.

8. JlyTbeBOI pEXKHUM KIACCHUYECKOM TEXHOJOTUHA KHUCIOPOJHO- KOHBEPTEPHOM
IIJIaBKH.

9. Bo3moxHocTH  mpoBeaeHMsT  Aecyibpypanuud  MeTayia B KUCJIOPOJHOM
KOHBEpTEpe.

10. W3MmeHeHune cpeqHeil TeMiiepaTrypbl MeTajula o XoAy npoayBku. Oxiaxkiaromiee
BO3JICUCTBUE IPUCAIOK.

11. CrpyKTypa KOHBEpTEPHOU BaHHBI B IEPUOJT MAKCUMAIIBHBIX CKOPOCTEW OKUCIIEHUS
yriepoja.

IIpuMepHBIe BONPOCHI 11l NOATOTOBKH K YCTHOMY OIIPOCY

1. CBoiiCTBa METAIUTYPIUYECKHUX PACIUIABOB: YYI'yHa, CTAJIU U IIIJIAKOB.

2. TemnepaTypHBbIi peKUM B KUCIIOPJHOM KOHBEPTEPE.

3. Ortan 3anuBky yyryHa B KK.

4. ITponyBka kak OCHOBHas TexHojoruueckas onepanus B KK.

5. «IToBanka» KOHBEpTEpA.

6. OcHOBHBIE MapaMeTpPbl KHUCIOPOJHOTO JyThA: 4YHCTOTA, JIaBJICHUE,
MHTEHCUBHOCTh  MPOJYBKH, CKOPOCTh UCTEUEHHUSI, IJIOTHOCTb.

1. OCOOEeHHOCTH TPUMEHEHHSI IUIUHIPUYECKIX U KOHUYECKUX COMEIN IS MOAAaYH
IyTbs B KOHBEPTEDP.

8. CrpyKTypa peakilnOHHO! 30HBI IIPH NPOIYBKE METAIJIa CBEPXY.

9. KomOuHupoBaHHas IpoiyBKa KOHBEPTEPHOH BaHHBI: HA3HAYEHUE U PEAreHTHI.

10. CrpyKTypa peaklinOHHOM! 30HBI IIPH MIPOTYBKE METalla CHU3Y.

11. OO6mas xapaktepucTuka coria JlaBajist 1 MPUHIAI €0 paOdoTHI.



12. CTpyKTypa KOHBEPTEPHOI BaHHBI IIOCJIE 3AJIMBKH JKUJKOTO UYTI'yHa.

IIpumepHbIe 3a1aHus I BHINOJHEHUs] KOHTPOJIbLHOI padoThI

KontposasHas padora Ne 1.

- Knaccuueckasi TeXHOJIOTHSI BBIIUIABKU CTAIM B KOHBEPTEPAX.

- TpeboBaHus y MIUXTOBBIM MaTeprajgaM KOHBEPTEPHOM IJIABKH.

3agmaga 1. OmnpenenuTh pacxoj]] TEXHUYECKM YHCTOIO KHUCJIOpOJa Ha IPOIyBKY
MeTaJomuXThl, cocrosmed u3 100 T soma u 300 T )KMAKOTO YyryHa, UMEIOIIETO0 XUMHUYECKUN
cocTtaB OJIM3KMH K CpeJHUM 3HaueHusM cocraBa 4yyryHoB ITAO «MMK», npu BblIUIaBKE B
KOHBEpTEepe aBTOKY30BHOM ctanu tuna 081O.

3amaua 2. Ckonbko u3BecTH, coxaepxaiieinr 90 % CaO, moxuHo momyuuts u3 500 T
M3BECTHSKA, €ClM B HeM coaepxkutces 95 % CaCOs ?

KontpoabsHas padora Ne 2.

- OCHOBHBIE PEAKIIUU OKUCIUTEIBHOTO paHUPOBAHUS.

- MarepuanbHbIi ¥ TETUIOBOI OallaHChl KOHBEPTEPHOM IIJIaBKH.

- XapakTepHucThKa OCHOBHBIX CTaTeii OaIaHCoB.

- CocraB 4yryHa, JiomMa, CpeIHUI COCTaB METAJLIOIIUXTHI.

3amaga 1. Onpenemurs CcOCTaB  HaMEPTBO  OOOMOKEHHOro  joiomuta CaTKWHCKOTO
MecToposKaeHus, comepskamiero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0,; 0,25 % Al,0;; 0,43 %
Fe,O3; 0,01 % Mn304; 46,72 % 1LILIL (TIOTEPH MPU MPOKATHBAHHH).

3anava 2. Ckonbko u3BectH, coaepxarieit 85 % CaO, moxHO nomyunts u3 1000 T u3BecTHsIKA
AranoBckoro mecropoxaeHust ? M3BecTHsK AraroBCKOro MecTopoxieHust coaepxur 52,77 % CaO; 3,2
% MgO; 0,8 % SiO;; 0,1 % S 1 43,13 % 11111 (OTepH MPH MPOKATUBAHUH).

JlaGoparopHas paborta

N3ydyeHune KiacCMUYeCKOW TEXHOJIOTMH KOHBepTepHOW miaBku Ha OBM Tpenaxepe
(mporpamma SIKE).

PabGora BeImoONHsAETCS B pekume mporpamMmbl «OOydeHHe», 3alUIIacTCs B PEXKUME
«TectupoBaHue».




MNPUJIOKEHHUE 2

OIIeHO‘leIe cpeacrea Jisd MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

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

CTpyKTypHBIT
JJIEMEHT [TnaHupyeMele pe3ybTaThl 00y4eHUs
KOMIETCHIINH

Or1eHOUHBIE CpeaCTBa

[1K-1 Cnoco6eH BBIMOIHATE TEXHOJIOTHYECKHUE Ooricpalvu 110 MOJYUYCHHUIO MeTaHHprHHCCKOﬁ MMpOAYKIIHHU, €€ I[a.]'IbHeﬁIlIeﬁ 06pa6OTK€

IK-1.1 OcyiecTBisier TEXHOJIOTHYECKHUE
orepanuu o HOJIy4EHUIO
MeTaJLITypruyecKoi IPOAYKIIHH, ee

JanbHEHIIeH 00padoTKe

Iepeuenv meopemuyeckux 60NPOCO8 K 3auemy ¢ OYeHKOIL:

CoBpeMEHHOE COCTOSIHUE KOHBEPTEPHOT'O IPOM3BOJICTBA CTANH.

OCHOBHBIC 2JIEMEHTBI KOHCTPYKIIMU KHCJIOPOIHOTO KOHBEPTEPA.

OOmas xapakTepucTHKa paboyero NpoCTpaHCTBAa KOHBEpTEpa.

OcobenHoCcTH (hyTEpOBKH paboyero MpocTpaHCTBA KOHBEPTEPOB.

Bupt paboT Mo BOCCTAHOBIICHHIO pabouero cios (GyTepoBKH.

[TpoomKUTENEHOCTD KaMITaHUU pabOThl KOHBEPTEPOB U (haKTOPHI €€ ONPEACIIOLINE.
Knaccudukarms coBpeMEHHBIX CIIOCOOOB TUIABKH CTalK B KOHBEPTEPax.

Bunel ra3oB okucnmuTened Uil NMPONYBKH MeTajsla B KOHBEpTEpaX M CIOCOOBI BBOJA HX B

KOHBEPTEPHYIO BaHHY.

3aKOHOMepHOCTI/I JABWIKCHUS I'a3a IO KaHaJlaM NEPEMEHHOI'0 CCUCHMU .
OCHOBHEIE napaMeTpbl KUCJIOPOAHOIO AYTbA: YUCTOTA, JaBJICHUC, HUHTCHCHUBHOCTH IpoOAYyBKH,

CKOPOCTb UCTCUCHMUSA, INIOTHOCTD.

OCoOeHHOCTH ITPUMEHEHHUS [IIUHAPUISCKUX M KOHUYECKUX COTIEIN IS TT0JIa4H Iy Thsl B KOHBEPTEP.
CTpyKTypa peaKkIMOHHOM 30HbI IIPH MPOYBKE METAJIa CBEPXY.

KombOuHupoBaHHas mpoyBKa KOHBEPTEpHON BaHHbBI: HA3HAUEHUE U PEAareHTHI.

CTpyKTypa peakiMOHHOM 30HbI IIPU MPOYBKE METasIa CHU3Y.

OO6mas xapakTepucThKa coruia JlaBaist © IpUHIIMII €70 PabOoTHI.

CrpyKkTypa KOHBEpTEpHOH BaHHBI MOCIIE 3aJIUBKHU JKUIKOTO UyTYHA.

BbIX01 )KHIKOT0 METAJIa B KHCJIOPOIHOM KOHBEPTEPE M OMPEACIIIIONIUE ero (haKkTOpPhI.




0) Ilopsinox mpoBegeHHMs NMPOMEKYTOYHON ATTECTALMH, MOKa3aTeJld W KPUTEPHH
OLICHUBAHUS:

[TpomexxyTouHasi aTrTecTalus MO JUCHHUIUIHHE «BbIMJIaBKa cTajim B KOHBepTepax»
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOINNE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_[I/IMI/IC$I
3HAHWH, W TMPAaKTHYECKHE 3aaHusl, BBISBISIONINEC CTENEHb CHOPMHUPOBAHHOCTH YMCHUH U
BJIQJICHUM, IPOBOAUTCS B (hOpME 3a4eTa C OIICHKOM.

3ader U 3K3aMeH IO JaHHOW TUCHHUILUIMHE MPOBOIUTCS B BUJE COOECEOBAHUS B paMKax
TCOPCTUUCCKHUX BOIIPOCOB, BBIHOCUMBIX Ha 3a4CT I/I/I/IJII/I peICHUS NPAKTUICCKUX SaI[aHHﬁ.

llokazamenu u Kpumepuu oyeHusanus 3a4ema:

— Ha OLIEHKY «324TEeH0» JOJDKCH II0Ka3aTh BICOKUHI YPOBEHb 3HAHUN HE TOJIBKO HA YPOBHE
BOCIIPOM3BEACHUS W OOBSICHEHUS HMH(OpMAIMHM, HO W HMHTEUICKTyaJlbHbIC HABBIKM PEIICHUS
npo6iaem u 3anad. OOyyaromuiicss JeMOHCTPUPYET CUCTEMHbIE TEOPETUUYECKUE 3HAHMS, BIIAJICET
TEPMHUHOJIOTHEN, JIeJaeT apryMEHTUPOBAaHHbIE BBIBOJABI M 00OOILEHUS, MPUBOAUT IMPUMEPHI.
OOyuarouuiics ymeeT AelcTBOBAaTh B HECTAHJAPTHBIX CUTYAlMSX; BJIAJEET CIOCOOaMU 3alUThI
O0BEKTOB HHTEIUIEKTyaJIbHOH COOCTBEHHOCTH M KOMMEpPLHAIM3alUU IIpaB Ha OOBEKTHI
UHTEJUIEKTYaJIbHOH COOCTBEHHOCTH.

— OLEHKY «H€ 3a4YTeHO» II0JIy4aeT, €CIM HE MOJXKET II0Ka3aTb 3HAaHWS HAa YpPOBHE
BOCIIPOU3BEICHUS U 00BbCHEHUS HHPOPMALIUK, HE BIIaZieeT TEPMUHOJIOTHEH, HE MOXKET M0Ka3aTh
HaBbIKM pEIIeHUs MPOCThIX 3afad. OOyyarouiuiicss JeMOHCTPUPYET HE3HAHHE TEOPETHUECKUX
OCHOB IIPEIMETa, HE YMEET JIeJaTh apryMEHTUPOBAHHBIC BBIBOBI U IIPUBOIUTE IPUMEPBIL.

Iloxazamenu u Kpumepuu OYyeHUu6aHuAl 3K3amena.

— Ha OILICHKY «OTJMYHO» (5 0amioB) — o0yyaronuiicss AeMOHCTPUPYET BHICOKUI YPOBEHb
c(OpPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaThyeckoe U TIIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMONHSAET TNPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYeT
3HAHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUsX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OLEHKY «Xopomo» (4 Gamna) — oOydarouuiicss JEMOHCTPUPYET CPEIHUN YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOECHBI, HO JOMYCKaIOTCS
HE3HAYUTCIIbHBIC OIIII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusiIx, IICPEHOCC
3HaHUHM U yMEHUIl Ha HOBbIE, HECTAHIAPTHBIE CUTYAIHH.

— Ha OILIEHKY «YyAOBJETBOPUTEJbHO» (3 Oamia) — oOydvarouuics JIEeMOHCTPUPYET
HOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH: B XOJ€ KOHTPOJBHBIX MEpOIPHUITUI
JIOTTYCKAIOTCS OLIMOKU, TPOSIBISETCS OTCYTCTBHUE OTAETBHBIX 3HAHWW, YMEHUMN, HABBIKOB,
00yYaromuicss HUCHBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHUS NpPU OINEPUPOBAHUU 3HAHUSIMHU U
YMCHUSAMU IIPU UX TIEPEHOCE HA HOBBIC CUTYallUH.

— Ha OICHKY «HeYAOBJIETBOPUTEJIBHO» (2 Oamna) — oOy4aromuiicss JAEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHueckoro marepuaia, JOMYCKAaeT CYIIECTBEHHBIE OIMUOKU, HE
MOYKET MOKa3aTh UHTEIUIEKTyalIbHbIE HABBIKM PELICHUs MPOCTHIX 3aa4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEIbHO» (1 0amn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHS Ha

YPOBHEC BOCIIPOU3BCACHUS U 00BSICHEHUS I/IH(bOpMaI_II/II/I, HC MOKCT IMOKAa3aTbh MHTCJUICKTYaJIbHBIC
HAaBBIKH PCIICHUA ITPOCTHIX 3a1a4



