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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa u ogo0peHa s peanmsanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceaHuu kadeapbl MeTamTypriui 1 XUMHUYECKUX TEXHOJIOTUN

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamMma nepecMoTpeHa, 00Cyk/ieHa 1 ogo0peHa s peaym3aiuu B 2028 - 2029
y4eOHOM roJly Ha 3aceqaHuu kadeapbl MeTamTypriui 1 XUMHUYECKUX TEXHOJIOTUN

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas nporpaMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s peau3auu B 2029 - 2030
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl MeTauryprui i XAMHUYEeCKHX TEXHOJIOTUN

[IpoTrokom ot 20 . Ne

3aB. xadenpoit A.C.?apqemco

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ojgoopena s peanusaruu B 2030 - 2031
y4eOHOM oy Ha 3aceaHuu Kageapsl MeTalnypruu U XMMHYECKUX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. xadenpoit A.C.iapquKo




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[enssMu ocBOEHUS TUCIUTUIMHBI «Pa3IuBKa M KpUCTAILTU3AIINS CTATNY SIBIISIOTCS
03HAKOMJICHHE 00YYaIOIIUXCs ¢ mpolieccaMu (hOpMUPOBAHUS CTaIbHBIX CIIMTKOB U
HEIIPEPBHIBHOJIUTBIX 3arOTOBOK, MX CTPOCHHEM, H3YUYCHHE CIIOCOOOB M TEXHOJIOTHI
MOJTy4YeHUs1, KaueCTBA MPOU3BOIUMOMN IPOTYKIIUH.

2 MecTo JTUCUMILIMHBI (MOXYJIsl) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

JucuuruHa Pa3iMBka U KpyucTauIM3alis CTajall BXOIUT B YacTh YU4eOHOro TIaHa
(hopMHUPYyEeMYI0 YYaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTe/IbHON IIPOrPaMMBI.

JIist u3y4eHus TMCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJCHIS),
c(hOpMHUPOBAaHHBIC B PE3YJIbTaTE U3YUCHHS TUCIUIUINH/ MPAKTHK:

MartemaTuka

duzuka

Mertannypruueckas TeIIOTeXHUKA

OCHOBBI METAJLTYPTUYECKOTO MMPOU3BO/ICTBA

3HaHus (YMEHUS, BJIAJICHUS ), TIOJIYYS€HHBIC ITPU U3YYCHUN JAaHHOU JTHCITUILIMHBI
OyIyT HEOOXOUMBI JIS U3YUYCHHSI TUCITUTUIAH/TIPAKTHK:

[ToaroToBka K ciave u caada rocyJapcTBEHHOTO IK3aMeHa

[ToaroToBKa K mpoIeaype 3alrThl ¥ 3alUTa BBITYCKHOW KBaTU()UKAITMOHHOM
paboThl

3 Komnerennun ody4yaronierocsi, opmupyembie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHUs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOayssl) «Pa3inBKa u KpucTayuM3anus
CTaJI» 00yYaroIuics JOJDKEH 00J1afaTh CIECAYIOUIMMUA KOMIIETEHIIUSIMU:

KO)I HHAUKaTopa I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

[TK-1 Crioco6eH BBITOMHATH TEXHOJIOTUYECKHE OTIEPAINH 10 TTOTYYSHHIO
METAJTyPrHUeCKON MPOAYKIINU, €€ JajbHeimel o0padboTke

IIK-1.1 OcylecTBISIET TEXHOJIOTUYECKHE ONEPallUM O MOJTYYEHUIO
METAJTYPrHUeCKO MPOAYKIINY, €€ JalbHelel o0paboTke




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHHIX eNUHMI] 144 akaja. 4acoB, B TOM

YHUCIIE:

— KOHTaKTHas padota — 94,1 akaj. 4acos:

— ayautopHas — 90 akaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosTeNbHas paboTa — 14,2 akaj. 4acos;

— B (hopme nmpakTHIecKoi moaAroToBku — 10 akan. Jac;

— MOJTrOTOBKA K K3aMeHy — 35,7 akaj. Jac

®dopma aTTecTalui - IK3aMEH

AynutopHast ) ©
o KOHTaKTHas paboTa E 5 Dopma TeKyIEero
=
B B aKaJl. yacax 3 Bun KOHTPOJIS
Paznen/ rema 3 (B axan ) =l y P Kon
g 3 © | camocrosTenpHOW |  yCIIeBaeéMOCTH H
JUCLUTUTAHBI 5 £ o . | xommerenyu
O g £ paboTsI MIPOME)KY TOUHOM
Tex mal. | mpakT. RS aTTeCTaluu
3aH. 3aH. O =
1. 3arBepaeBanue cTanm
Nzyuenue
1.1 3arBepneBanue Y
JUTEPATyPHI U
CTaJBHBIX CIUTKOB U KonrponbHas
1 MOATOTOBKA K TIK-1.1
HETIPEPHIBHOJIUTHIX o pabora
KOHTPOJILHOX
3arOoTOBOK
pabore
7 O3HaKOMJIEHUE C
N IIposepka
1.2 Pacuer 3aTBepaeBaHus METOIUKON
pEe3yNbTaToB
CTaJBHBIX CIUTKOB U peuIeHus 3aj1ad,
3 3 peleHus 3aaay. IK-1.1
HETIPEPHIBHOJIHUTHIX MIOJTOTOBKA K
N KonTponbnas
3arOoTOBOK KOHTPOJIBLHOU
pabora
pabore
Wroro no pazneny 4 3
2. Kpucrannmmzamus cramm
U3yuenune
JIUTEPATyPBHI
2.1 CoBpeMmeHHast TEOpHs patypsl, KoHuTponbHas
2,5 IMOJTOTOBKA K TIK-1.1
KPHCTaJUTU3aL UK . pabora
KOHTPOJIbHOU
pabore
Nzyuenue
JIUTEPATYPHI,
O3HAKOMJICHHE C IIposepka
7 METOIUKON pe3yJIbTaToB
penieHus 3a1ad, penieHus 3a1ad,
2.2 Kpucrannuueckas 3 5 4 odopmiieHue 3amuTa MK-1.1
CTPYKTYpa JIMTOH cTaJIn pe3yJIbTaToB 71a00paTOpHOI ’
nabopaTopHBIX paboTsl,
pabor, KOHTPOJIbHAS
MOJrOTOBKA K pabora
KOHTPOJIbHOU
pabote
HWroro o pazneny 5,5 2 4
3. MakpocTpyKTypa MeTaya




Nzydenne

JUTEPaTypHI,
03HAKOMJICHHE C IIposepka
METOAMKOI pe3yIbTaToB
3.1 MakpocTpyKTypa peleHus 3a/1a4, peleHus 3a/1a4,
CJINTKOB KHIISIILEH, 1 3 odopmieHue 3ammTa MK-1 1
MOJIyCIIOKOMHOM U pe3yJbTaToB nabopaTopHO’ )
CIIOKOWMHOM CTajn n1abopaTopHBIX paboTsl,
pabor, KOHTPOJIbHAS
MOJITOTOBKA K pabora
KOHTPOJIBbHON
pabote
7
Wzyuenne
JUTEPATypHI,
O3HAKOMJICHHE C
N IIposepka
METOTUKO
pe3yJIbTaToB
pemeHus 3aaad,
3.2 MakpocTpyKTypa petienus 3angadq,
odopmIiieHNE
HEeTIPEPHIBHOIUTHIX 1 3 3ammTa [K-1.1
pe3yJIbTaToB .
3arO0TOBOK nabopaTopHO
1a00paTOpHBIX
PpaboTHI,KOHTPOJIBH
pabor,
ast pabota
MIOJrOTOBKA K
KOHTPOJBHON
pabore
Hroro no paszzeiny 2 6
4. Xumudeckasi HEOTHOPOIHOCTh
MeTalIa, BKIIOUSHNS U Ta3bl B
cTanm
Wzyuenue
JUTEPATYPHI,
O3HAKOMJICHHE C IpoBepka
METOIUKO €3yJIbTaTOB
4.1 lennputHas u A pesy
penreHus 3a1ad, penreHus 3a1ad,
30HAIbHAsE XUMHIECKast odpopmieHHe samTa
HEOJTHOPOJAHOCTH CITUTKOB U 1 3 P . IIK-1.1
Pe3yJIbTaToB nabopaTopHOi
HETIPEPHIBHOJIUTHIX
1ab0paToOpHBIX paboTsl,
3arOoTOBOK
paoor, KOHTPOJIbHAS
MIOJTOTOBKA K pabora
KOHTPOJIbHOU
pabote
7
Nzydenue
JUTEPATYPHI,
O3HAKOMJICHHE C ITposepka
METOIUKO €3yJIbTaTOB
4.2 Hemeramnuueckue A pesy
peleHus 3a1a4, peleHus 3a1a4,
BKJIFOYCHHSA U ra3bl B 0(1)0 MNJICHHEE 3ammTa
CIIUTKaX U 1 3 P . ITK-1.1
pe3ylIbTaToB nabopaTtopHoOi
HETIPEPHIBHOJIUTHIX
nabopaTopHBIX paboTsl,
3aroToBKax
paodor, KOHTPOJIbHAS
MOJrOTOBKA K pabora
KOHTPOJIbHOU
pabore
Wroro no pazneny 2 6
5. Jle(hexThI CTANBHBIX CIIUTKOB U
HENPEPHIBHOJHUTBIX 3aTOTOBOK
N3ydenne IIpoBepka
JITEPATYpHI, pe3yabTaToB
O3HAKOMJICHHE C peleHus 3anad,
5.1 Baytpennue nedekTtsl 7 0,5 0,5 METOIUKOH 3ammTa [K-1.1
pemeHus 3anad, nabopaTopHOH
odopmiieHNE paboThI,
pe3yabTaToB KOHTPOJIbHAS




71a00paTOPHBIX

pabor,
MIOJITOTOBKA K pabora
KOHTPOJIBHON
pabore
Uzydenne
JUTEPATypHl,
03HAKOMJICHHE C [IpoBepka
METOIUKOH pe3ynbpTaToB
peleHus 3a/1a4, pelIeHus 3a/1a4,
5.2 I1oBEpXHOCTHBIE 1 0.5 odopmiieHue 3ammra MK-1 1
JeeKTbl ’ pe3yibTaToB nabopaTtopHOH )
1a60paTOPHBIX paboTBhL,
pabor, KOHTPOJIbHAS
MOJITOTOBKA K pabota
KOHTPOJIBHON
pabore
Nzydenne
JUTEPATyPHI,
odopmIiIeHNE 3ammra
pe3yJIbTaToB 1a00paTOpHOI
5.3 Hedextsl hopMbl 0,5 1a00paTOPHBIX paboTHhL, IK-1.1
pabor, KOHTPOJIbHAS
MOJITOTOBKA K pabota
KOHTPOJIBHON
pabore
Wroro no pazneny 2 1
6. Pa3znuBoYHBIE KOBIIH.
VcTeuenue Meraaa U3 KoBIlIa
Nzyuenue
JUTEPATYPHI,
O3HAKOMJICHHE C ITposepka
METOIUKO €3yJIbTaTOB
6.1 Cranepa3nuBo4Hbie A pesy
penreHus 3a1ad, peuIeHus 3aj1ad,
KOBILH: KOHCTPYKILIHS,
odopmnenue 3aIuTa
orHeymnopHas GyTepoBka, 1 1 N MK-1.1
pe3yJIbTaToB 71a00paTOpHOI
KOBILIEBEIE 3aTBOPHI,
1ab0paToOpHBIX paboTsl,
IKCILTyaTalus
paoor, KOHTPOJIbHAs
MOJrOTOBKA K pabota
KOHTPOJIbHOU
pabore
Nsyuenune
JUTEPATYPHI,
03HAKOMJICHHE C ITposepka
METOIUKOM €3yJIbTaTOB
6.2 IlpomexxyTouHBIE A pesy
penieHus 3a1ad, penieHus 3a1ad,
KOBILH: KOHCTPYKILIHS,
odopmnenue 3aImuTa
OTHeymnopHas QyTepoBKa, . [K-1.1
pe3yIIbTaToB JTa00paTOPHOI
KOBLICBBIC 3aTBOPHI,
71a60paTOpHBIX paboTHI,
9KCILTyaTanus
paodor, KOHTPOJIbHAs
MOJIrOTOBKA K pabota
KOHTPOJIbHOU
pabore
Wzydenue
Y [IpoBepka
JUTEPATYPHI,
pEe3yJIbTaTOB
6.3 I'moponuHamuka 03HaKOMJIEHUE C
. peuieHus 3aaad,
WCTEYEHHs METaJlia U3 METOIUKO
3aIIuTa
xoB1a. CkopocTs 1 1 pelIeHus 3anad, . IK-1.1
71a00paTOpHOI
MIPOAOJDKUTEIBHOCTh odopmnenue AGOTEL
Pa3IUBKH CTAIN Pe3ysIbTaToB p ’
KOHTPOJIbHAs
nabopaTopHBIX
paboTa

pabor,




IIOJATOTOBKA K

KOHTPOJBHOM
pabote
Hroro no pazgeny 4 2
7. HempeprIBHas pa3nuBKa CTaIl
Wzyuenne
JUTEPaTypHl,
03HAKOMJICHHE C
METOIUKOH [IpoBepka
pemeHus 3aaad, pe3yJIbTaToB
odopmieHue peleHus 3a/1a4,
7.1 Ycrpoiicteo MHJI3 7 6 6 pe3yIbTaToB KOHTPOJIbHAS TK-1.1
11a00paTOPHBIX pabora. 3amura
pador, WHIUBUAYaIbHON
IMOJITOTOBKA K paboThI
KOHTPOJBHON 1
WHAWBHTY AIEHOM
paboram
Nzydenne
JUTEPATyPHI,
03HaKOMJICHHE C
METOUKOM [TpoBepka
pelieHus 3aaad, pe3yIbTaTOB
7.2 TexHonorus odopmiieHHe pemienus 3angadq,
HEeIIPEePHIBHON Pa3TUBKH 5 5 8,2 pe3yIbTaToB KOHTPOJIbHASI TIK-1.1
cTau 11ab0paTOPHBIX pabora, 3amnura
pador, WHIUBUAYaIbHON
MOJITOTOBKA K paboThl
KOHTPOJIbHOH U
HWHAWBHTyaJIbHOM
paboram
HUroro o pazneny 12 11 14,2
8. PaznuBka cTany B M3J0KHHIIEI
Nsyuenune
JUTEPATYPHI
PATYPBL, [IpoBepka
03HaKOMJICHHE C
. pe3yIbTaToB
8.1 CriocoObl pa3auBKH METOAMKOI
1 1 pelIeHus 3aaadq, TIK-1.1
CTaJIM B U3JI0KHHUIIBI pelieHus 3aaad,
KOHTPOJIbHAS
MOATOTOBKA K
. pabora
KOHTPOJIBHON
pabote
Nsyuenue
JUTEPATYPHI
8.2 KoHcTpykuust patypel, ITposepka
03HAKOMJICHHE C
M3JI0KHHL. TeXHOIOTHs . Pe3ylIbTaToB
METOAMKOI
Pa3IUBKU B U3JIOKHULIBI 0,5 1 peleHus 3aaay, TIK-1.1
N NI pelieHus 3aaa4,
KHITAIIEH, MOJTy CIOKOIHOIA, KOHTPOJIbHAS
NI MOJITOTOBKA K
CIIOKOMHOM cTanu . pabora
KOHTPOJIbHON
pabore
Wroro no pazneny 1,5 2
9. KoHTponb KauecTBa JIUTOTO
MeTaa
Wzydenue
9.1 CiocoObI KOHTPOJIS Y
JUTEPATYPHI,
Ka4ecTBa CIMTKOB U KonTponbHast
0,5 MOJITOTOBKA K TIK-1.1
HETIPEPHIBHOJIUTHIX . pabora
KOHTPOJIBHON
3aroTOBOK
pabote
9.2 TexHuUKoO- N3ydenne
SKOHOMMYECKHUE MTOKA3aTEIN 0,5 1 JUTEPaTypBhl, OKk3aMeH IK-1.1

Ppa3jIMBKU

IIOATrOTOBKA K




cTaji

IK3aMEHY

Wroro no paszneny

HWroro 3a cemectp

36

18

36

14,2

OK3aMCH

Hroro no JUCHUITIIINHE

36

18

36

14,2

OK3aMCH




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

s peanuzanuu mpe1ycCMOTPEHHBIX BUIOB YUeOHOM pabOThI B KaueCcTBE
00pa30BaTeNbHbIX TEXHOJIIOTUN B MPENOogaBaHUK TUCIUILINHBI «Pa3nuBKa U KpUCTAJUIH3AIUS
CTaJIN» UCTIONB3YIOTCS TPAJAULIMOHHAS U HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHAS TEXHOIOTHH.

Jlexuuu mpoxXoAsT Kak B TPAAUIIMOHHOM nH(pOpMannoHHOM hopme, Tak U B popme
JEKUUN-BU3yaIU3alMi ¢ UCIIOJIB30BaHUEM MPE3CHTAllMi B BUJEC BUIEOMATEPHAIIOB.

JleK1MOHHBIN MaTepual 3aKperIsieTcs B X0/1e JJa00paTOPHBIX padOT U MPAKTUUECKUX
3aHSTHUNA, HA KOTOPBIX BHITIOJHSIOTCS IPYNIIOBBIE UM UHIMBUYaJIbHBIE 3aJIJaHUS 110
npoiiaeHHoi teme. [Ipu npoBenennu 1a00paTOPHBIX 3aHATUN UCTIOIB3YETCS METOT
KOHTEKCTHOTO 00Y4YeHHsI, KOTOPBIH M03BOJISIET YCBOUTh MaTepUall IyTEM BBISABIICHUS CBs3EH
MeX/1y KOHKPETHBIM 3HAaHUEM U ero mpuMeHeHueM. [Ipu npoBeeHnn npakTH4ecKux
3aHATUNA HEOOXOIUMO LIEJICHANPABICHHO EPEXOUTh OT PEIPOIYKTUBHBIX METO/I0B
o0y4eHusl K YaCTUYHO-TIOMCKOBBIM U HCCIIE0BATEIHCKUM METOIaM, pa3BUBast IOTHYECKOE
MBIIIJICHHE, YMEHHE apTyMEHTHPOBATh U OTCTauBaTh COOCTBEHHOE MOHUMaHue Borpoca. C
9TOM I1EJIbI0 BO3MOXKHO HUCIIOIb30BAHKUE KaK TPAJAUIIMOHHON, TaK MPOOJIEMHON
WHTEPAKTUBHON 00pa30BaTEIbHBIX TEXHOIOTHA.

CamocrosTeabHas padoTa CTyICHTOB HEOOX0UMa IIPH MOATOTOBKE K JICKIIUSIM,
MIPAKTUIECCKUM U J1a00paTOPHBIM 3aHATHIM, KOHTPOJIBHBIM U HHIWBUYaTEHOU paboTam,
WUTOTOBOM aTTecTanuu B (hopMe IK3aMEeHa.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEeIbHOM PadoThl 00y4ar0IIMXCH

[IpencraBieHo B mpuaoKeHuu 1.

7 O1ieHOYHbIE cpeacrea AJid MpoBEACHUSA l'lpOMe)KyTO‘IHOﬁ aTTeCTallumn
HpeI[CTaBJ'IeHBI B IIPHUJIOKCHU U 2.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 0O0ecieYeHUe TN CHMILTUHBI

a) OcHoBHasi IMTEpPaTYypA:

OCHOBBI METAILTYPTUYECKOTO MPOoN3BOACTBA : yueOHUK / B. A. burees, K. H. BnosuH,
B. M. Konoxonslies [u np.] ; mon obmieit penakmueii B. M. KonokonelieBa. — 2-e u3 1., cTep.
— Camnkr-IlerepOypr : JIanp, 2020. — 616 ¢. — ISBN 978-5-8114-4960-6. — Tekcr :
aneKkTpoHHbIH // JIaHb : anekTpoHHO-O0uOIHOTeYHas cuctema. — URL:
https://e.lanbook.com/book/129223

0) lonosiHuTeILHAS JINTEPATypa:

1. Bynrakosa, A.l . OCHOBBI MMOJTyYEHHUS OTIMBOK U3 CIJIABOB Ha OCHOBE JKelie3a
[DnekTpoHHbIl pecype] : yueb. mocobue / A. W. bynrakoa, T. P. 'mnbmanmmua, B. H.
bapanoB, T. H. CremanoBa. - Kpacuosipck : Cub. denmep. yu-t, 2014. - 220 c. - ISBN
978-5-7638-2926-6. - Tekcr : anexkTpoHHbIN. - URL:
https://new.znanium.com/catalog/product/507978

2. CronsapoB, A. M. TexHOJIOTHYECKUE PACUEThl MO HEMPEPBHIBHOW Pa3IUBKE CTAIH :
yaebHoe nocobue / A. M. Ctonsipos, B. H. CenuBanos ; MI'TYV. - [2-e u3A., MOATOT. 1O MeY. U3I.
2011 r.]. - Marautoropck : MI'TY, 2015. - 1 anektpos. ont. guck (CD-ROM). - 3arn. ¢ tutyn.
skpaHna. - URL: https://host.megaprolib.net/MP0109/Download/MObject/593 (mara
obpamienus: 07.10.2025). - MakpooOBeKT. - TEKCT : 2JIeKTPOHHBIN. - CBECHUS TOCTYITHBI TAKXKE
Ha CD-ROM.

3. Konecaukos, 10. A. MeTamnypruueckue TEXHOJIOTHH B BBHICOKOTIPOU3BOIUTEILHOM
KOHBEpTEepHOM 1iexe : yueoHoe mocodwue / 10. A. Konecnukos, b. A. bynanos, A. M. CTonspos ;
nox pen. B. A. bureea; MI'TY. - [2-e u3z., noaror. mo ned. uza. 2015 r.]. - MarauToropck :
MI'TY, 2016. - 1 smektpoH. ont. muck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1463 (nmata oopamenus: 07.10.2025).
- MakpooOBeKT. - TeKCT : 3MeKTpoHHBIN. - CBeieHus JocTynHBI Takoke Ha CD-ROM.



https://e.lanbook.com/book/129223
https://new.znanium.com/catalog/product/507978
https://host.megaprolib.net/MP0109/Download/MObject/593
https://host.megaprolib.net/MP0109/Download/MObject/1463

B) MeToanueckue yKazaHusi:

1. CenuBanoB B.H., CronsipoB A.M. N3yueHnue ucteyeHus cTajiu u3 KOBIla Ha
Mozienu: MeTtoaruecKue yKa3aHus JJis BEITIOJHEHHsI TaOOPaTOPHO pabOoThI 1O UCIIUTIIIHE
«Pa3nuBKa U KpuCTaUIM3aIUs CTaIN» ISl CTYJEeHTOB cneruaibHoct 150101
cnenuanuzanuu «Mertamtyprus cranu»: Marauroropck, MI'TVY, 2006. 8 c.

2. CronsapoB A.M., CenuanoB B.H. 3yuenue BHyTpeHHEro CTPOCHHSI CTAIbHOM
HEMPEPBIBHOIUTON 3ar0TOBKU: METOIMYECKUE YKa3aHHUsI 110 BHIMIOJTHEHUIO Ta00paTOpHO
paboTsI 1o mucruIuMHEe «Pa3nuBKa M KpUCTAUIM3AINS CTAM» ISl CTYJICHTOB HAIIPaBIICHUS
150400.62 «Metamryprus» KBamupuKaun «oakanaBp» — MarHUTOTOPCK: H3/-BO
MarnuToropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2014. 19c.

3. CenmuBanoB B.H., CronsipoB A.M. JIeeKThI CTAIBHOTO CIIMTKA: METOINYSCKHE
yKa3aHUs JUISl BBITIOJHEHUS JIabopaTOpHOU paboThl o auctuiuinHe «Pa3nmmuBka u
KPUCTAJUTM3ALMS CTaIm» ISt CTy1eHTOB crienranbHOCTH 110100: — Marautoropck: MI'TYV,
2003. 18c.

4. CenuanoB B.H., CtonsipoB A.M. OnpeneneHne TEXHOIOTHYECKUX TapaMEeTPOB
pasnuBKkH ctanu Ha ciistooBoid MHJI3 / Metoanueckne yka3aHus I BRIIOJTHEHUS KypCOBOU
paboThI 1o TucHUIUIMHE «Pa3uBKa M KPUCTAIUTM3ANNS CTATN» CTYACHTAMHU CIEITUATBHOCTH
150101 «Metamryprust 4epHbIX MeTaiioB» — Maruutoropcek: 'OY BITO «MI'TVY», 2010. 20
c.

5. CenuBanoB B.H., CromsipoB A.M. OmnpezienieHne TEXHOJIOTMYECKUX MMapaMeTpOB
pa3nuBKH cTanu Ha copTroBoit MHJI3 / Meronndeckue yka3zaHus sl BBIMIOJTHCHUS KYPCOBOM
paboThI 10 TUCIUIUIMHE «Pa3iuBKa M KPUCTAUTM3ANNS CTATN» CTYACHTAMHU CIEITUATBHOCTH
150101 «Metamryprust 4epHbIX MeTaIioB» — Marautoropck: 'OY BITO «MI'TVY», 2010. 22
c.

r) IIporpammuoe obecieuenune u MHTEpHET-pecypchl:

IIporpamMHoe obecnevenue

HaumenoBanue .
1o Ne noroopa Cpoxk neicTBUS TUIICH3UH
MS Office 2007 1 135 o1 17.09.2007 Geccpoumo
Professional
7Zip CBOOOJTHO  PAaCIpPOCTPaHIEMOE OeCcCCpoOvYHO
FAR Manager CBOOOJTHO  PAaCIpOCTPaHIEMOE 06eccpouHo

IIpogeccnonanbabie 02361 JAHHBIX U MHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

HasBanmne Kypca Ccrlika

DOnekTpoHHas 0a3a mepuogudeckux usnaHuii East

View Information Services, OO0 «VIBUC» hitps://eivis.ru/

HanmonansHas uHGOpMaImoOHHO-aHATUTHYECKAST
cucreMa — Poccmiickuii wmHAaekc HaywHoro | URL:https://elibrary.ru/project risc.asp
nutupoBanus (PYHIL)



https://eivis.ru/
https://elibrary.ru/project_risc.asp

9 MarepuaabHO-TEXHUUYECKOE 00€CTIeUeHNUE TUCITUTIITUHBI

MartepuanbHO-TeXHUYECKOEe 00eCreueHUE TUCITUTUTMHBI BKITFOYACT:

1. YueOHas aymuTopust AJis IPOBEACHUS 3aHITHI JIEKITMOHHOTO THUIIA OCHAITCHA!

- TEXHUYECKUMH CPEJICTBAMU O0YUYEHUS, CITY)KAITUMU IS PEJCTABICHUS yIeOHOM
nHpopManuu OOJIBIION ayTUTOPUH: MYJIbTUMEIUHHBIMU CPEJICTBA XPAHCHUS, TIEpe1adu U
MpeACTABICHUS yueOHON HH(POpMAIIH;

- CTICHIMATU3UPOBAHHON MEOEIbIO.

2. YueOHast aymuTOpHs AJIs IPOBEACHUS 1a00paTOPHBIX 3aHATHH «MoaenupoBaHue
CTaJICTUTABUIILHBIX MTPOIIECCOBY OCHAIICHA Ta00PaTOPHBIM 000PYI0BAHUEM:

- TabopaTopHoe 000py/I0BaHUE: YCTAHOBKA 110 MOJICIIMPOBAHUIO UCTEUCHUS MeTaslia
W3 KOBIIIA, CTEH]I C TEMIUJIETAMH U3 HEMIPEPHIBHOJIUTHIX 3arOTOBOK, CTEH/I C TEMILJIETAMU U3
CTAJILHBIX CIIMTKOB, CTEH]I C 00pa3amMu 1e(heKTOB U3 CIIUTKA;

- CIICLIMAIU3UPOBAHHON MEOEIBIO.

3. YueOHas ayquTOpHs IS POBEACHUS MPAKTUYCCKHUX 3aHSATUH OCHAIICHA:

- TEXHHYECKUMHU CPEJICTBAMU O0yUEHUS, CITY>KAIMMHE TS IIPEACTABIICHUST Y4eOHOM
nH(popManuy OOJIBIION Ay AUTOPHH: MYJIbTUMEIUHHBIMUA CPEIICTBA XPAHCHHUS, IEpeIadul 1
MpeACTaBICHUS yueOHOM HHpOpMAIIIH;

- CTICIMAIIU3UPOBAHHON MEOEIIBIO.

4. YueOHas ayTuTOPUS I TPYIIIOBBIX U WHAUBHUIYIbHBIX KOHCYJIbTAIHH,
TEKYILIEr0 KOHTPOJISI ¥ IPOMEXYTOYHOM aTTeCTallii OCHAIIICHA!

- KOMIIBIOTEpHO# TeXHUKOM ¢ makeToM MS Office, ¢ moakIOUYeHUEM K CETH
«HTEpHET» U C IOCTYIOM B 3JIEKTPOHHYIO HH(DOPMAIITMOHHO-00pa30BaTEIBHYIO CPEILY
VHUBEPCUTETA,;

- CTICIIMAIU3UPOBAHHON MEOEIIBIO.

5. Ilomemenue 1t CaMOCTOSTEILHON PadOThI OCHAIICHO:

- KOMIIBIOTEpHO# TeXHUKOM ¢ makeToM MS Office, ¢ moakIOUeHUEM K CETH
«HTEpHET» U C IOCTYIOM B 3JIEKTPOHHYIO HH(DOPMAITMOHHO-00pa30BaTEIBHYIO CPELY
VHUBEPCUTETA,;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

6. [Tomernenue a1 XpaHeHUs U MPOYUIAKTHIECKOTO OOCTY>KUBaHUS yueOHOTO
000pyI0BaHUs OCHAIIICHO:

- CTICIIMAIU3UPOBAHHON MEOENbIO: CTEeIUTaXKAMHU JIJIsi XpaHEHHS y4eOHOTO
o0opyI0BaHNS;

-MHCTPYMEHTaMH JIJIsl PEMOHTa y4eOHOTr0 000pY/10BaHMS;

- mKadaMu U1t XpaHEHUs1 yueOHO-METOIMYECKON JOKYMEHTAIIUN U MaTepHUaJIoB.



IMPUJIO)KEHUE 1

6. YueOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOATEILHOIH padoThl 00y4arommXxcst

[To pucuumiuimHe «Pa3nuBKa W KpUCTAUIM3AalMsA CTadM» IPEAyCMOTpEHa ayJIuTOpHas U
BHEAYJUTOPHAS CAMOCTOSITENIbHAs paboTa 00yYaromuXcs.

AynuTopHas caMOCTOATENbHas padoTa CTYAEHTOB IPEIOJaracT BbIIOJIHEHUE J1aOOpaTOPHBIX
paboT, peuieHue 3a1a4 U paboTy Ha MMUTATOpax-TPEHaXXEpax Ha MPAKTUYECKUX 3aHATHUAX, a TaKKe
HalKMCcaHUue KOHTPOJbHBIX PaloT.

JlabopaTopnasi pabora Nel «JI3yueHue ucTeueHus CTaau U3 KOBIIA HA MOJIEIM.

Ha naGoparopHoil ycTaHOBKE M3y4aeTcsi BIMSHME BBICOTHl MeTalja B KOBLIE M JHaMeTpa
OTBEPCTHUS CTAKaHA CTAJIEPAa3IMBOYHOIO KOBIIA HA BEJIMYMHY BECOBOM CKOPOCTH PA3IMBKHU CTallH,
UCTEKalell u3 KoBmia. Pe3ynbraTsl MOJEIMPOBAaHMUS IIEPECUUTHIBAIOTCS HAa pEAlbHbIM KOBII
OTIpEeNIeICHHOW BMECTHMMOCTH C HCIOJb30BAaHUEM CIIEHUAIBHBIX MAaclITa0OB. AHaIM3UpyeTrcs |
CpaBHUBAETCA BIMSHUE KaXJ0ro (DakTopa Ha BECOBYIO CKOPOCTh Pa3IMBKHU CTaJIH.

JlabopaTopnas padora Ne2 «JI3yueHue BHYTPEHHEIO CTPOEHUS CTaJIbHON HENPEPHIBHOIUTON
3arOTOBKUY.

[To nmomepedHbIM TEMIUIETaM IIyTEM SCKU3HPOBAHUS H3Y4arOTCsl KPUCTAIJIMYECKOE CTPOEHUE,
neQeKTbl MaKpOCTPYKTYpPbl HENPEPHIBHOJIUTHIX 3arOTOBOK PA3JIMYHBIX BUJIOB: CII00BOM, COPTOBOI,
OJIFOMOBOM.

JlabopaTopnasi pabora Ne3 «/ledheKTbl CTaTbHOTO CIUTKA.

C wucnonp30BaHUEM JIAOOPATOPHBIX OOPA3IOB, METOAMYECKMX YKa3aHWU W ariaca H3ydaercs
HECKOJIbKO 33aJJaHHBIX IperojiaBaTeieM BHYTPEHHUX U MOBEPXHOCTHBIX J€(PEKTOB CTAJIbHBIX CIUTKOB
Pa3HOH CTENEHU PaCKUCIEHHOCTH, IPUYMHBI UX 00pa30BaHUs U MEPHI 110 NPEIOTBPALLEHUIO.

Ha mnpaxkTuueckux 3aHATHAX OOydaroluecs peLIaloT 3a7ayd [0 pa3jInyHOM TeMaTUKe U
BBIMOJIHSAIOT 3a/laHusl Ha UMHUTATOpax-TPEeHaXepax IO HENPEPHIBHOM Pa3JIMBKE CTaIN (3HAKOMCTBO C
obopynoBanneM MHJI3 u TexHONOTHEN pAa3TUBKH CTANH).

IIpumepsI 3axa4:

1. Cranp wmapkum 60C2A pasnuBaercs u3 180-TOHHOrO CTajlepa3IMBOYHOIO KOBIIA Ha
yeTeipexpydbeBoi MHJI3 pamuansunoro tuma. [lomepeunoe ceuenue cisiboB 150x150 mm. Kakum
JIOJDKEH OBITh JMaMeTp KaHaja CTaKaHOB B MPOMEXYTOYHOM KOBILE Ul TOTO, 4YTOOBI MOXKHO OBLIO
NOJIEP’KUBATh CKOPOCTh BBITATMBAHMS 3arOTOBOK M3 KpHCTauiM3aTopa B mpeaenax 1,9—-3,1 m/Mun?
[TpoBectu kinaccupuKauio JTaHHONH MapKu CTAJH.

2. Cranmp wMapku 80 paznmuBaercss w3 120-TOHHOTO CTaJepa3IMBOYHOTO KOBIIA Ha
yeTslpexpyubeBoii MHJI3 BeptukansHoro tuna. [lonepeunoe ceuenue 3aroroBok 180%250 mm. Kakum
JIOJKEH OBbITh IMaMeTp KaHalla CTaKaHa B CTaJepa3IMBOYHOM KOBIIE JUISI TOrO, YTOOBI MOKHO OBLIO
HOJ/IEP)KUBATh CKOPOCTh BBITATUBAHMS 3arOTOBOK M3 KpUCTajulMzaropa B mpenenax 1,4—2,3 mM/MuH?
[IpoBectu knaccudpuKanuio JaHHONH MapKH CTaJH.

3. Cranpb mapku 151c paznuBanach u3 220-TOHHOTO CTaJIEPA3IMBOYHOIO KOBIIIA HA JBYXPYYbEBOU
MHJI3 xpusonuneiinoro tuna. [lonepeunoe ceuenue ciass6oB 190x1200 MM, a MepHast JyIMHA 7 M.
Pabouas ckopocth BbITArMBaHus Obuta 1,25 m/muH. Yepe3 34 MuH MamumHa Obula aBapHitHO
octaHoBieHa. CKOJIBKO MEpHBIX CIII00B ObUIO OTIMTO M KakoBa ux obOmas macca? Ilposectu
KJIacCU(UKAIUIO TaHHON MapKu CTaJIH.

4. OmnpenenuTs TOJIIMHY CJIOS 3aTBEpPAEBIIEr0 MeTaula B CEpPEAMHE 30HBI BTOPUYHOIO
OXJaXAeHUs AnuHOU 9,8 M npu paznuBke ctanu Mapku CBO8A B 3arotoBku ceueHueM 150x150 MM co
ckopocThio 2,6 M/MuH. Kpucramnusarop nsatupyuseBoit MHJI3 paauansHoro tuna umeet BoicoTy 900
mMm. [IpoBecTu knaccuuKkanuio JaHHOW MapKy CTaJIH.

5. Onpenenuth JUIMHY JYHKU SKAOKOM cramu Mapku 38XM BHYTpH 3aroTOBOK CEYEHHMEM
152x170 MM mpu CKOpOCTH BBITATHBaHHUS 2,8 M/MUH Ha nstupyubeBoil MHJI3 panuanbHOro THMa.
[IpoBectu knaccuuKanuio JaHHOW MapKU CTaJH.

B Teuenue cemectpa oOyyaronyecs MUIIYT KOHTPOJIbHbIE Pa0OThI, KX bl pa3 OTBeYast Ha OJUH
TEOPETUYECKUI BONPOC, BBIIOJHAS OJHO NPAKTHYECKOE 3aJaHME 0 PEIICHUIO 3aJadd COIJIaCHO
TEMAaTUKU MPAKTUYECKUX 3aHATUH, KIIaCCU(PULUPYS CTaIb 3aJaHHON MapKH.

Knaccugukanus cranu 3aaHHON MapKH IPOU3BOAUTCS 110 CIAEAYIOIINM TpyIIam:

— CoJepKaHue yIriIepo/a;



— Ka4eCTBO;
— CTCIICHb .HCI‘I/IpOBaHI/IH;
— CTEITICHb PACKUCIICHHOCTH.

IIprMepbl KOHTPOJIBbHBIX 3aJaHUM

KonTpoasnas padora Nel
3AZHAHUE Nel

1. Kpucramaumyeckas CTpyKTypa HEOPEPHIBHOJMTBHIX 3aroTOBOK, OTIUThIX Ha MHII3
BEPTUKAJIBHOI'O TUIIA.

2. Onpenenutb TPOAOKUTEIBHOCTh 3aTBEPIEBAHUS M T[NIYOMHY JIYHKH XUAKOTO MeTaljia B
HENPEPBHIBHOIUTOM 3ar0TOBKE ¢ pazMepamu rnonepeqsoro ceueHus 190x1500 mm u3 cranu mapku 181°C
IIPU BBITATUBAHUH CO CKOPOCTHIO 1,3 M/MUH.

3. IlpoBecTH KiIacCU(pHUKAIMIO TAaHHONH MapKu CTaJIH.

SAZTAHUE Ne2

1. Kpucramindeckasi CTpyKTypa CIMTKOB CIIOKOWHOM CTaJIU MIPHU PA3JIMBKE CTAJIA B YIIUPEHHBIE
KBEpXY U3JIOKHUIIBI C TPUOBLTLHBIMH HAJICTABKAMHU.

2. Onpenenutb NPOAOKUTENBHOCTh 3aTBEPJEBAaHUS M [NIyOMHY JIYHKH XUAKOTO MeTaljia B
HEIPEPHIBHOJIUTON 3ar0TOBKE C pa3Mepamu nomnepevyHoro ceueHust 124x124 mm u3 cranu mapku 60C2A
IIPY BBITATHBAHUU CO CKOPOCTHIO 4,1 M/MUH.

3. IIpoBecTtu kinaccuuKauo JaHHONH MapKH CTaJH.

3AJJAHUE Ne3

1. @akTOpHl, BIUAIONIME HA 3aPOKICHUE U POCT KPUCTAILIOB MIPU 3aTBEPICBAHUM CTAJIU.

2. Onpenenutb NPOAOKUTENBHOCTh 3aTBEPJEBAaHUS M INIyOMHY JIYHKH XUAKOTO MeTaljia B
HETIPEPHIBHOJIUTON 3aroTOBKE C paszMepaMu MnornepedyHoro cedeHus 160x180 mm u3 ctanmum mapku
38XT'HM mipu BHITATHBAaHHUU CO CKOPOCTHIO 2,6 M/MUH.

3. IIpoBecTu kinaccuukauo JaHHONH MapKH CTaH.

3AZIAHUE Ne4

1. MakpocTpyKTypa CIUTKOB CHOKOMHOW CTaJIM IIPU PA3IUBKE B YIIUPEHHBIE KHU3Y U3II0KHUIIBI C
TEIUION30JISIIMOHHBIMYA BCTaBKaMH, BETMYMHA TEXHOJIOIMUYECKUX OTXOJI0B ITPU MPOKATKE.

2. OnpenenuTs TONIIMHY €05 3aTBEPAEBIIET0 METAUIa HA BBIXOJE U3 KPUCTANIN3AaTOPa JUIMHON
950 mM mipu paznuBke crainu mapku 181'C Ha kpuBonuneintnoit MHJI3 co ckopocteio 0,8 M/MuH.

3. IIpoBecTtu knaccudukauio JaHHONH MapKH CTaH.

3AJJAHUE Ne5

1. MakpocTpyKTypa CIMTKOB KHWIISIIEH CTald C MEXaHWYECKUM 3aKy[lOpUBaHUEM U
TEXHOJOTMYECKHE OTXOJIbl MeTalljia MpH MpokaTke. Poib MOBEpXHOCTHON KOPKU IIOTHOI'O METajlla B
TaKHUX CIIUTKAX, MEXaHU3M ee (popMHUpOBaHUS.

2. OnpenenuTs TONIIMHY €05 3aTBEPJAEBIIEr0 METaIa Ha BBIXO/IE€ U3 KPUCTANIN3AaTOpa JUIMHON
1100 MM nipu paznuBke crainu Mapku 15XCH/I Ha kpusonuneitHoit MHJI3 co ckopocthio 0,9 M/MUH.

3. [IpoBecTu knaccuUKaIyio TaHHOW MapKu CTaJIH.

KontpoabHnas padora Ne2

3AJJAHUE Nel

I. MakpocTpykTypa CIHTKOB KHIMSIIEH CTald C XUMHUYECKMM 3aKylNOpPUBAaHHEM U
TEXHOJIOTMYECKHE OTXOJIbl METaJlJIa NP MpoKaTKe. Poib MOBEPXHOCTHON KOPKHU IUIOTHOI'O METAJlIA B
TaKHUX CIIUTKaX, MEXaHU3M ee (popMHUpOBaHUS.

2. OnpenenuTh TyOHHY JTYHKH XKHJIKOTO METalla B HEIIPEPHIBHOIUTOMN 3arOTOBKE C pa3MepaMu
nonepedHoro cederust 152x170 mm u3 cranu mapku 35XH npu BRITATUBaHUU CO CKOPOCTHIO 2,4 M/MHUH.

3. IlpoBecTH KiIacCU(pHUKAIMIO JAaHHONH MapKu CTaJH.

3AJJAHUE No2

1. MakpocTpyKTypa CIMTKOB IOJIyCIIOKOMHOM CTaJId U TEXHOJOTHYECKUE OTXOABI METAIIA IIPU
uX npokatke. Pojib MOBEpXHOCTHBIX My3bIpel B TAKUX CIUTKAX U MEXaHU3M UX (OPMUPOBAHUS.

2. OnpenenuTh TyOHHY JTYHKH XKHJIKOTO METalla B HEMPEPHIBHOIUTON 3arOTOBKE C pa3MepaMu
nonepeunoro cedeHust 120x150 mm u3 cranu mapku 80P nipu BBITATUBAHUH CO CKOPOCTHIO 3,3 M/MUH.

3. IlpoBecTu KiIacCU(pUKAIMIO TAHHONH MapKy CTaJIH.

SATAHUE Ne3



1. ledexThl MaKpOCTPYKTYPBI HEMPEPHIBHOIUTON 3arOTOBKU YCAaJOUHOTO MPOUCXOKICHUS.

2. OnpenenuTs NIyOHHY JYHKH KHJIKOTO METalsIa B HEMPEPHIBHOJIIUTON 3arOTOBKE C pa3Mepamu
norniepeyHoro ceueHus 2701200 mm u3 cranu mapku 171'1C npu BeITAruBaHuu co ckopocthio 0,95
M/MUH.

3. [IpoBecTu knaccuuKaIyio TaHHOKW MapKH CTaJIH.

3AZIAHUE Ne4

1. KapTuHa 30HaIbHON XMMUYECKOW HEOJHOPOAHOCTH YIIMPEHHOTO KBEPXY CIUTKA CIIOKOMHOU
CTaJIU C MOSCHEHUSIMHU.

2. OmpenenuTh TOJIIMHY CJIOS 3aTBEPJAEBILIEr0 MeTaljla B CEpPelMHE 30HBI BTOPHYHOTO
oxJaxaeHus JUIMHON 35,8 M mpu pasnuBke cranu mapku Crt. 3nc Ha kpusonuHerHoit MHII3 co
CKOpOCTHIO 1,2 M/MHH (KpUCTAJUTU3AaTOP UMEET BhICOTY 1200 Mm).

3. IlpoBecTH KiIacCU(pHUKAIMIO TAaHHONH MapKu CTaJIH.

KonTpoabnas padora Ne3

3AJJAHUE Nel

1. KapTuHa 30HaJIbHONM XMMHUYECKONH HEOJHOPOJHOCTH CIMTKA KUIIAIIEH CTaal ¢ MEXaHUYECKUM
3aKyNOPUBAHUEM C TIOSICHEHUSMHU.

2. OnpenenuTh TOJIIMHY CJOs 3aTBEPACBILNErO MeTaljla B CEpellHE 30HbI BTOPUYHOIO
OXJIKJCHUS JJIMHON 28 M nipu paziuBke ctaiu Mapku 10nc Ha kpusonuHerinoit MHJI3 co ckopocTbio
1,05 m/MuH (kpuctamiuzarop umeeT anuHy 1000 mm).

3. IlpoBecTH KiTacCU(pUKAINIO TAHHONH MapKH CTaJIH.

3AJJAHUE Ne2

1. Cranepa3nuBOYHBII KOBII, yCTPOUCTBO U XapaKTEPUCTHKA.

2. Cranp mapku 10XCH/[ paznuBanace u3 260-TOHHOIO CTajJ€pa3IMBOYHOIO KOBIIA HA
nByxpyubeBoit MHJI3 kpuBonmueitnoro tuna. [lonepeunoe ceuenne ciusiooB 220x1600 mm, a MmepHas
uinHa 9M. PabGouas ckopocth BbITsIruBaHus Obuta 0,8 M/MuH. Yepe3 51 MuH MaiivHa ObU1a aBapuitHO
ocraHoBleHa. CKOJBKO MEpHBIX CIII00B OBUTIO OTIMTO M KakoBa Mx oOmas wmacca? IlpoBectn
KJIacCU(UKAIUIO TaHHON MapKHu CTaH.

3AJJAHUE Ne3

1. CranepasznuBounsiii cren MHJI3: Ha3HaueHue, yCTpoiCTBO, JOCTOMHCTBA U HEOCTATKHU.

2. Cranb mapku 20nc paznuBaercs u3 300-TOHHOTO CTaIepa3IMBOYHOIO KOBIIA Ha IBYXpy4beBOM
MHIJI3 kpuBonuneitHoro tuna. [lonepeunoe ceuenue cisg6o 240x1100 mm. Kakum pomxeH ObITh
JUaMeTp KaHaja CTaKaHOB B MPOMEKYTOYHOM KOBIIE JJI TOTO, YTOObI MOXHO OBLIO MOAJIEPKUBATH
CKOpOCTh BBITATMBaHMs CcIs100B U3 Kpuctaumsaropa B npenenax 0,4—1,1 m/mun? IIposectn
KJIaCCU(UKALIMIO JTaHHON MapKH CTaJH.

le/IMepH])Ie BOIIPOCKHI JIA IMOATOTOBKHU K YCTHOMY OIIPOCY

1. Kpucraminueckass CTpyKTypa HENPEPHIBHOIUTBHIX 3aroToBOK, oOTauThix Ha MHIJI3
BEPTUKAJIBHOIO THIIA.

2. Kpucraminueckas CTpyKTypa CIUTKOB CIIOKOWHOM CTalM IPU PA3IMBKE CTAIM B YIIMPEHHbIE
KBEpXY U3JIOKHUIIBI ¢ TPUOBUTLHBIMU HAJICTABKAMHU.

3. MakpocTpyKTypa HENpepbIBHOIUTOrO ciisiba mpu pasnuBke ctanud Ha MHJI3 BepTukanbHOro
THUIIA, BEIMYMHA TEXHOJIOTMYECKHUX OTXOJI0B METajlIa.

4. ®akTopsbl, BIUAIOIINE Ha 3ap0KIEHUE U POCT KPUCTAJIJIOB IIPU 3aTBEPAEBAHNN CTAJIN.

5. MakpocCTpyKTypa CINTKOB CIIOKOWHOM CTaJIA IIPH PA3JIMBKE B YIIMPEHHBIE KBEPXY M3JI0KHUILIBI
C MpUOBLTFHBIMU HAJCTaBKAMH, BETMYMHA TEXHOJIOTHYECKUX OTXOJIOB MPHU UX MPOKATKE.

6. MakpoCTpyKTypa COpPTOBOM 3aroTOBKM MpH HENpPEepbIBHOW pa3nuBke ctain Ha MHII3
pPaauaIbHOrO TUIA, BEJIMYMHA TEXHOJOTMYECKUX OTX0/I0B METAILIA.

7. MakpoCTpyKTypa CIUTKOB CIIOKOMHOW CTAJIA IIPH PA3JIIMBKE B YIIUPEHHBIE KHU3Y U3JI0KHUIIBI C
TEIJIOU3OJIALIMOHHBIMYA BCTABKAMHU, BEJIMYNHA TEXHOJIOTMYECKUX OTXOO0B IIPU IIPOKATKE.

8. MakpocTpyKTypa CIHTKOB KHIISIIEH CTadd W TEXHOJOIMYECKHME OTXOJbl MeTaia MpH
npokarke. Poyib ITOBEPXHOCTHOM KOpPKM IIOTHOIO MeETaula B TAaKHUX CIUTKAaX, MEXaHU3M €€
dbopMHUpoOBaHHSL.

9. MakpocCTpyKTypa CIUTKOB MOJYCIOKOMHOW CTalM M TEXHOJOTMYECKUE OTXOJbl METaJlJIa IpH
uX npokatke. Pojib MOBEpXHOCTHBIX My3bIpel B TAKUX CIUTKAX U MEXaHU3M UX (OPMUPOBAHUS.



10. Kpucramimyeckass CTpyKTypa HENPEPHIBHOIUTBIX 3aroTOBOK, OTIMThIX Ha MHII3
KPUBOJIMHEHHOI'O THUIIA.

BueaynuTtopHas camoctosiTenbHas padoTa OOydYaOUIMXCSl OCYIIECTBIIACTCS B BUAE H3YUCHHS
JUTEpaTyphl IO COOTBETCTBYIOIIEMY pa3eNy AUCLUUILUIMHBI ¢ TPOpabOTKOM MaTepuana U BBITOJIHEHUS
WH/IMBUIYAIbHOM pabOTHI MO OINPEEIICHUI0 TEXHOJOTHYECKUX MapaMeTpOB HEMPEPBIBHOW pa3IMBKU

ctanu Ha MHJI3 koHKpeTHOro THIA (TeMa OAHOI0 U3 BAPUAHTOB 3aJJaHHI IPEICTaBIeHA B IPUIIOKEHUN
2).



MNPUJIO’KEHHUE 2

7. OneHOYHBIE CPeICTBA AJIs IPOBEICHUsI IPOMEKYTOYHOM aTTeCTAMHI
a) Ilnanupyemble pe3yiabTaTbl 00yYeHMSl M OIIEHOYHbIEe CpeACTBAa /s TNPOBedeHHSA
NPOMEKYTOYHOM aTTeCTALMH:

CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Tnanupyembie pe3yIbTaThl
oOydeHus

OneHouHble CpeaCcTBa

[IK-1: CnocoOeH BBINOJHATH TEXHOJOTMYECKHE OINEpaluy IO IOJYYEHUI0 METaulypruiyecKon

MIPOJTYKIIMH, €€

JTanbHEHen oopaboTke

ITK-1.1

Ocy1ecTBisieT
TEXHOJIOTHYCCKHUE
onepauuu MO TOJYYEHHUIO
METaJULy pru4eCcKOn
MPOAYKIIUH, ee

JTaIbHEUIEeH 00paboTKe

Teopemuueckue 60npocwl K IK3AMEHY:
1. Kpucmanauueckas cmpykmypa HenpepbleHOIUMbIX
3a2omoeok, omaumuix Ha MHJI3
8EpMUKATILHO20 MUNA.
2. Kpucmannuueckas cmpykmypa ciumko8 CHOKOUHOU
cmanu npu  paziueke Ccmaiu 8 YWUpPeHHvle Kepxy
UBTLONCHUYDL C NPUOBLILHLIMU HAOCMABKAMU.
3. Makpocmpykmypa HenpepvigHONUMOo20 cia6a npu
pasaueke cmanu Ha MHJI3 eepmuxanvroco muna,
8eUUUHA MEXHONI02UYECKUX OMX0008 Memad.
4. @akmopul, enudlOwUe HA 3APOANCOEHUE U POCH
KpUCMailos npu 3ameepoesanuu Cmai.
5. Maxpocmpykmypa ciumko8 CHOKOUHOU cmanu npu
pasiueke 6  VWUpEHHble  K8epXy — UBNOJNCHUYbL  C
npUOLLILHLIMU Haocmaskamu, seUdUHA
MEXHON02UYECKUX OMX0008 NPU UX NPOKAMKE.
6. Maxpocmpykmypa copmosoi  3a20mo6Ku  npu
HenpepwvieHou pasznuexke cmaiu nHa MHJI3 paouanvroeo
muna, 8eIUYUHA MeXHONA0SUYECKUX OMX0008 MemaJlld.
7. Makpocmpykmypa Caumko8 CHOKOUHOU Cmanu npu
pasiueke 8  VUWUPEHHble  KHU3Y — U3IOJNCHUYbL  C
MeniouU30IAYUOHHBIMU e6cmaskamu, genudUHa
MEXHON02UYECKUX OMX0008 NPU NPOKamKe.
8. Maxpocmpykmypa caumkos Kunawjeu cmaiu U
mexHos02UYecKue omxoovl Memaiia npu npokamke. Ponw
NOBEPXHOCMHOU KOPKU NJIOMHO20 Memailad 6 maKux
CIUMKAX, MEXAHUZM €€ opMUpPOBaHUs.
9. Maxpocmpykmypa ciumkoé NOoayCHOKOUHOU CMAlU U
mexHoso2uYecKue omxoo0bl Memaila npu ux npokamke.
Ponv nosepxnocmmuuix nysvipeti 6 maxux caumkax u
MEXAHU3M UX POPMUPOBAHUS.
10. Kpucmannuueckas cmpykmypa Henpepbl@HOIUMbIX
3a2o0moeok, omaumwix ha MHJI3 kpusonruneiinoco muna.
11.  Tuopoounamuxka  ucmeuyenus  Memaiia  u3s
CManepasiuouHo20 Kosula.
12. Ilooecomoska MHJI3 k paznuske cmanu.
13.  Knaccugurkayus — MHJI3.  JJocmouncmea  u
neoocmamku MHJI3 ¢ uzoeHymoti mexHonocu4eckou
0Cbio.
14. Koncmpyxkyuu kpucmanauzamopos MHJI3.
15. Temnepamypno-cKOpoOCmMHOU pedcum HenpepbleHOU
PA3IUKU Cmanu.
16. IIpomesxcymounwiii kosut MHJI3.
17. Yempouicmeo 30nb1 mopuunozo oxnaxcoenus MHJI3.
18.  Vcmpoiicmeo — cmanepaznueouHvix — Koguwieu U
KOBULEBbIX 3AMBOPO8.




CtpyKTypHBII
JIEMEHT
KOMIIETEHIIMH

[TnaHupyembie pe3yabTaThl
o0ydeHus

OueHoYHbIE CpEeACTBA

19. Texunonoeust Henpepvi6HOU pPA3IUBKU CIAIU MEMOOOM
“nnaska ma naasky”’.

20. /lechexmvl cmanvHblX CIUMKO8 U HENPEPbIBHOIUMBIX
3G20MOBOK.

21. Peoicum 6mopuuno20 0XaaxicoeHUst Henpepbl8HOIUMbIX
3a20MOB0K U CA0608.

22. Yempoucmeo acpecamos pe3ku 3a20mo8oK Ha MEPHbLe
ONIUHDL.

Ha npakmuueckux 3aHAMUAX pearmcsa 3a0avu

no onpeoenenuio:

— MONWUHbL CN051 3ameepoesuiec0 Memaild 8
HEnpepvl8HOIUMOL  3a20MOosKe Ol PA3IUYHbIX  MeCm
mexnonocuyeckozo kanaia MHJI3;

—  MONWUHbL NOBEPXHOCMHOU KOPKU NIOMHO20
Memasna 8 Ciumke Kunsawer cmai,

— 2nybOuHbl 3ane2anus NOBEPXHOCMHBIX Ny3vlpell 6
CAUmMKe NOAYCNOKOUHOU CIanu,

— NPOOONHCUMENbHOCTNU 3AMBEPOEBAHUS CIATbHbIX
CIUMKO8 U HENPepbl8HOIUMBIX 3d20MOBOK DPA3NUUHOZO
ceyenus;

—  NPOOONIHCUMENLHOCMU  PA3IUBKU Memauid 8
usnoscHuywvl u na MHJI3;

—  NPOMANCEHHOCMU JYHKU HCUOKO20 Memaiid
BHYMPU HENPEPbIGHOIUMBIX 3A20MOBOK;

— Ouamempa Omeepcmus KAHALd pPa3iu80uYHO20
CMAKana 6 CMmanepasiu8oyHoOM UIU HNPOMEN’CYMOUHOM
Kosuie O/ YCOBULL PA3IUBKU CMAIU 8 UZNONCHUYLL U HA
MHJI3;

— npoussooumenvrocmu MHJI3.

Ilpumep 3a0anus na evinoineHue UHOUGUOYAILHOU
pabomot

MUHUCTEPCTBO HAYKU U BBICILIETO 0Opa30BaHMs
Poccuiickoii denepanun
OI'BOY BO «MI'TVY um. I''1. HocoBa»
Kadenpa meranaypruu 1 XUMHYECKHX TEXHOJIOTHH

3AJAHUE
Ha BBITIOJIHEHHE HHIUBUIYaTIbHON pabOTHI 1O
JUCIATUTHHE
«PaznMBKa U KPUCTAITH3AIUS CTAITH
oOyuJaroremycs rp.

BrINoaHUTE pacuer HENpepbIBHON Pa3IMBKU
CTaJld HA JABYXPYYbEBOU
MHJI3 kpuBONMHENHOTO THIA JUIS CIIETYIOIINX
YCJIOBMIA:
- BMECTUMOCTbB CTaJIEPA3JINBOYHOTO KOBIIIA
360 T;
- MeTajutypruyeckas qimuHa MHJI3
35,8 M;
- JUIMHA KPUCTAJIN3aTOpa




CtpyKTypHBII
JIEMEHT
KOMIIETEHIIMH

[TnaHupyembie pe3yabTaThl
o0ydeHus

OueHoYHbIE CpEeACTBA

950 MmMm;

- paauyc KpUBU3HBI 0a30BOM CTEHKH
KpUCTaJUIM3aTopa 8,0 m;

- Mapka cTajia
08;

- pa3Mepbl ONEPEUHOTO CEUCHUS
3aroTOBKH 250x1730 mmM.

XapakTepucTrKa 30Hbl BTOPUYHOTO OXJIAKICHUS

MpHUBE/IeHa HAa 00OPOTHOI cTopoHe 3afanus. [pyrue
JaHHBIC, HEOOXOMMBIE JIJISl pacdyeTa, IPUHSTh
CaMOCTOSITENILHO.

Coneprxanue paboThI:
1. Onpenienenuie napameTpoB KUJKOTO MeTalia
(ISl, [P, .
2. PacuéT npoaomKUTENIbHOCTH 3aTBEPACBAHUS
3aroTOBKH.
3. Onpenencane pabodeli CKOPOCTH M TUana3oHa
CKOpOCTEH pa3iuBKH.
4. OnpeneneHue CKOPOCTU PA3JIMBKU U TUaMeTpa
KaHaJIOB CTaKaHOB B
CTaJIepa3IMBOYHOM H ITPOMEKYTOTHOM
KOBIIAX.
5. Ompenenenue mapaMeTpoB HACTPOIKH
KpPHUCTAJIIN3aTOPa U 30HBI
BTOpHUYHOro oxjaxjeHus (3BO).
6. OnpeneneHrne OCHOBHBIX TApaMETPOB CUCTEMBI
OXJTaXKICHUS
KpHCTaIIN3aToPA.
7. Pacuér pesxrMa BTOPUYHOTO OXJIaXKICHUS
3arOTOBKH IPH BBITSTUBAHUHU €€
co ckopocThio 0,75 M/MHH.
8. Pacuér anuTenbHOCTH pa3iIMBKH IIJIABKH MPH
paboueii ckopocTu
BBITATMBAHUS 3aTOTOBKH.
9. Pacuér rogoBoit npousBoaurensnoctd MHJI3.

PykoBoautens paboTsl: npod., 1.T.H.
A.M. Cronsipos




0) Ilopsinoxk mpoBeneHHs] MPOMEKYTOUYHOWH aTTeCTAMH, MOKA3aTeJM W KPUTEPUH
OlLleHUBAHUS:

[IpomexyTouHass arrecTalus Mo AUCHUIUIMHE «Pa3nMBka W KpUCTAIM3ALUS CTaIU»
BKJTIOYAET TEOPETHUECKUE BOIIPOCHI, TO3BOJISIOLINE OLIEHUTh YPOBEHb YCBOCHHS 00YYaIOLIMHUCS
3HAHUW, W TPAKTUYECKHE 3aJaHUs, BBIABISIONIUE CTENEHb CPOPMUPOBAHHOCTU YMEHUH U
BJIaJICHUH, 3alIUTY UHIUBUyaIbHOM paObOTHI.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢dopMe IO SK3aMEHAIIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIOYAET JBA TEOPETUYECKHX BOMIPOCA M OJHO MPAKTHUYECKOE
3aJjlaHu€E B BUJIE 3aJla4M WU B opMe TecTa.

Ilokazamenu u Kpumepuu oUeHUBAHUA IK3AMEHA 8 YCHHOU (hopme:

— Ha OLEHKY «OTJMYHO» (5 6aiioB) — 00yYaromuiics JEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe U TIIyOOKOe 3HaHHE
y4eOHOro Marepuaia, CBOOOJHO BBHINOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO ONEpUPYET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSICT UX B CUTYAIIVsIX MOBBIIICHHON CII0KHOCTH;

— Ha OLEHKY «Xxopomo» (4 6amia) — oOydaromuiicss 1eMOHCTPUPYET CPEAHHI YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO JOIYCKaIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYTHEHHUS [IPH aHATUTHYECKUX ONEPaLIUsX, IEPeHOCce
3HAaHUU U YMEHUI Ha HOBBIE, HECTAHIAPTHHIE CUTYAIlIH;

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiCs JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJi€¢ KOHTPOJBHBIX MEpPONPHUATUI
JIOITyCKAIOTCA OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIbHBIX 3HAHWH, yYMEHUH, HAaBBIKOB,
00y4JaromIMiCs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHs] TpPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHHUSIMH TIPU UX TIEPEHOCE HA HOBBIE CHUTYAIINH;

— Ha OLICHKY «HeY/I0BJIETBOPHUTEIbHO» (2 6aiyia) — 00ydaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIC OLIMOKU, HE MOXKET
MOKAa3aTh UHTEIVICKTYaJIbHbIe HABBIKU PEIICHHUsI POCTHIX 3314,

— Ha OIICHKY «HEeY/JO0BJIETBOPHUTEJbHO» (1 Oamn) — oOydaromuiicss He MOXKET IMOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJCHHUS U OOBACHEHHMS HWH(POpPMALMU, HE MOXKET II0oKa3aTb
WHTEJUIEKTyalIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

IMoka3aTen U KPUTEPUHU OLIEHMBAHUS IK3aMeHA B BH/Ie TeCcTa:

Bonpocsl TecTOB OXBaTHIBAIOT BeChb 00BEM HM3ydaeMOM AWCIUIUIMHBI B COOTBETCTBUU C
PII.

— Ha OLIEHKY «OTJMYHO» (5 6a/1oB) — 00yyaroniuiicss AeMOHCTPUPYET BHICOKHM YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe U TIIyOOKOoe 3HaHME
y4eOHOro Marepuajga, CBOOOJHO BBINOJHSET MPAKTUYECKHE 3a/aHus, CBOOOIHO ONEpUPYET
3HAHUSIMH, YMEHUSMU, IPUMEHSET UX B CUTYaIMsIX MOBBIIIEHHOHN CJI0KHOCTH, YTO COOTBETCTBYET
pe3yabpTaty TectupoBanus 75% u 0oJiee;

— Ha OLEHKY «Xopomo» (4 6amia) — oOy4daroLuiics 1EMOHCTPUPYET CpeHUil YpOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENbHbIC OIMOKH, HETOYHOCTH, 3aTPYTHEHHUS IIPH aHATUTHUECKUX OTIEPaIIUsX, IEPEHOCE
3HaHW W YMEHHH Ha HOBBIC, HECTAHJAPTHBIC CHUTYallMH, YTO COOTBETCTBYET pE3yJIbTaTy
TectupoBanus 60 - 74 %;

— Ha OICHKY «YAOBJETBOPUTENbHO» (3 Oamia) — oO0ydyaromuiics IEMOHCTPUPYET
MIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMH: B XOJ€ KOHTPOJIHBIX MEpOIPHITUI
JIOITyCKAIOTCS OITMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, yYMEHWH, HaBBIKOB,
00y4JaromIMIACS HCIBITHIBAET 3HAYUTENbHbIC 3aTPYAHEHHs] TPU ONEPUPOBAHMM 3HAHUSAMH U
YMEHHUSIMH TIPU UX TIEPEHOCE Ha HOBBIE CHUTYAIIMH, YTO COOTBETCTBYET PE3yJIbTATy TECTUPOBAHHS
50 - 59 %;

— Ha OIEHKY «HEeYJ0BJIETBOPUTEJIBLHO» (2 Oamia) — oOyJaronuiicss He JEMOHCTPUPYET
3HAaHUSI TEOPETHUECKOro MaTepHala, JOMyCcKaeT CYIIECTBEHHbIE OMIMOKM, HE MOXET IOKa3aTb
MHTEJJICKTyallbHbIE€ HABBIKM PELICHHS TMPOCThIX 3aJad, 4YTO COOTBETCTBYET pe3yibTary
tectupoBanus meHee 50 %.



