MHWHHUCTEPCTBO HAYKH 1 BBICHIET'O OBPASOBAHIA
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PaGouast mporpamma coctasnena Ha ocHoBe PI'OC BO - 6akanaBpuat mo
HarpasiieHut0 moarotoBku 22.03.02 Metamryprus (nmpuka3 Munoopuayku Poccun ot
02.06.2020 1. Ne 702)

Pabouas mporpamma paccMoTpeHa 1 0100peHa Ha 3aceJaHuu Kadeapsl
Mertajutyprum 1 XUMUYECKUX TEXHOJIOTUI
29.01.2025, npotokon Ne 5

3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma ogo0peHa MeToandeckoi komuccueii UMMuM

04.02.2025 1. npotokoa Ne 4 %{/jé /
[Ipeacenarens 277 ~~  A.C. CaBuHOB
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Pabouyast mporpamma cocraBieHa:

npodeccop kabeapst MuXT, 1-p TeXH. HAyK A.M. CronsipoB

Penensenr:
noueHT kadenpsr JINM, xkana. TexH. HAyK / 0O.C. MonoukoBa




JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcykieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM TroJy Ha 3aceaHuu Kadeapsl MeTaurypru ¥ XUMHYECKHX TEXHOJIOTHIA

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma rnepecMoTpeHa, 00CykeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
yueOHOM TroJy Ha 3aceaHuu Kadeapsl MeTautyprui ¥ XUMHYECKHX TEXHOJIOTHIA

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpaMma rnepecMoTpeHa, 00Cy KeHa U 0100peHa s pean3aiuu B 2028 - 2029
y4e0HOM roJly Ha 3aceaHuu Kadeapbl MeTauryprui i XAMHUYEeCKHX TEXHOJIOTUN

IIporokom ot 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nmporpaMma rnepecMoTpeHa, 00Cy KeHa 1 og00peHa s peann3aiuu B 2029 - 2030
y4e0HOM rojly Ha 3acefaHuu Kadeapsl MeTaurypruu 1 XMMHUYECKUX TEXHOJIOTHIA

[IpoTrokom ot 20 . Ne

3aB. xadenpoit A.C.YapquKO




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[enssMu ocBOEHUS TUCIUIUIMHBI «Pa3IuBKa M KpUCTAILTU3ALIUS CTATIN SIBIISIOTCS
03HAKOMJICHHE 00YYaIOIIUXCs C mpolieccaMu (hOpMUPOBAHUS CTaIbHBIX CIIMTKOB U
HEIIPEPBIBHOJIUTHIX 3arOTOBOK, MX CTPOCHHEM, H3yUCHHE CITIOCOO0B U TEXHOJIOTHMA
MOJTy4YEHUs1, KaueCTBA MPOU3BOIUMOMN POTYKIIUH.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30BaTeibHOI MPOrpaMMbl

JucturmuHa Pa3iMBka v KpyucTauIM3aliys CTaad BXOJUT B YacTh y4eOHOTO IjIaHa
(hopMHUpyEeMYI0 YYaCTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUH 00pa30BaTelIbHOM IIPOrPaMMBI.

JIist u3y4eHus TMCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJICHIS),
c(hOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHS TUCIUIUINH/ IPAKTHK:

MartemaTuka

duzuka

Mertannypruueckas TeIIOTeXHUKA

OCHOBBI METAJLTYPTUYECKOTO MMPOU3BO/ICTBA

3HaHus (YMEHUS, BIIAJICHUS ), TIOJIYYSHHBIC ITPU U3YYCHUN JAaHHOU JHCITUILTMHBI
OyIyT HEOOXOUMBI JIS U3YUICHHSI TUCITUTUIAH/TIPAKTHK:

[ToaroToBka K ciaue u caada rocyJapcTBEHHOTO IK3aMeHa

[ToaroToBka K mpoIeype 3alrThl ¥ 3alUTa BBITYCKHOW KBaTU()UKAITMOHHOM
paboThl

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHUs

B pe3ynbrate ocBO€HUS TUCHMITIMHBI (MOayJsl) «Pa3nuBKa U KpUCTalIU3aus
CTaJI» 00yYaroIuIics JOJDKEH 00J1afaTh CIEAYOIIMMU KOMIIETEHIIUSAMU:

KOI[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUS KOMIICTCHIITUN

[TK-1 Crioco6eH BBIMOMHATH TEXHOJIOTUYECKUE OTIEPAIMH 10 TTOTYYSHHIO
METAJTyPrHYeCKON MPOAYKIIMU, €€ JajbHeiel o0padboTke

IK-1.1 Ocy1ecTBIISIET TEXHOJIOTHYECKUE ONEPALIMH 110 TTOJTYUEHHIO
METaJTyPrHYeCcKOl MPOAYKIIMU, €€ JajbHeimel o0paboTke




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

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX euHuIl 144 akaj. 4acoB, B TOM

qHuCIIC:

— 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;
— MOATOTOBKA K 3K3aMeHY — 35,7 akaj. yac

®dopma aTrTecTalui - IK3aMeH

AynutopHast
KOHTaKTHas paboTa

dopma TeKylero

e
S &
oo
E (B akaj. yacax) 3 ;"){ Bun KOHTPOJISt
Pasnen/ Tema 3 £ B . Kon
g & © | camocTosTeNnBbHOM | ycneBaeMOCTH U
JIACIMTUTHHBI b g = .. | xomnereHun
O g £ paboTHI MIPOMEKYTOYHOM
Tlek mal. | mpaxT. Z'S aTTeCTalnuu
3aH. 3aH. O =
1. 3arBepaeBanue cTanm
Nzyuenue
1.1 3arBepneBanue Y
JUTEPATyPHI U
CTaJBHBIX CIUTKOB U KonTponbHas
1 MO/ATOTOBKA K K-1.1
HETIPEPHIBHOJIUTHIX . paboTta
KOHTPOJILHOX
3arOoTOBOK
pabote
7 O3HaKOMJIEHHE C
N ITposepka
1.2 Pacuer 3aTBepaeBaHus METOIUKON
Pe3yJIbTaToB
CTaJBHBIX CIUTKOB U peuIeHus 3aj1ad,
3 3 peleHus 3anad. IK-1.1
HETIPEPHIBHOJIHUTHIX MOATOTOBKA K
N KonTponbhas
3arOoTOBOK KOHTPOJIBHON
pabota
pabote
HWroro no pazneny 4 3
2. Kpucramm3anus cranu
U3yuenune
JIUTEPATyPHI
2.1 CoBpeMmeHHast TEOpHs patypsl, KonTponbhas
2,5 MOJIrOTOBKA K TIK-1.1
KPHCTaJUTU3aL UK . paboTta
KOHTPOJIbHON
pabote
Nzyuenue
JIUTEPATypHI,
03HAKOMJICHHE C IpoBepka
7 METOIUKON pe3ylIbTaToB
penieHus 3a1ad, penieHus 3a1ad,
2.2 Kpucrannuueckas 3 2 4 odopmiieHue 3aIuUTa MK-1.1
CTPYKTYpa JIMTOH cTaJIn pe3yJIbTaToB nabopaTopHOI '
n1abopaTopHBIX paboTsl,
pabor, KOHTPOJIbHAs
MOJITOTOBKA K pabota
KOHTPOJIBHON
pabote
HWroro no pazneny 55 2 4

3. MakpocTpyKTypa MeTaya




Uzydenne

JUTEPATypHI,
03HaKOMIJICHUE C [IpoBepka
METOAMKOI pe3yIbTaToB
3.1 MakpocTpyKTypa peleHus 3a/1a4, peleHus 3a/1a4,
CIIUTKOB KHIISIICH, 1 3 odopmieHue 3ammTa TK-1.1
MOJIyCIIOKOMHOM U pe3yJbTaToB nabopaTopHO’ )
CIIOKOMHOM CTajn 11a00paTOPHBIX paboThI,
pabor, KOHTPOJIbHAS
MOJITOTOBKA K pabota
KOHTPOJIBHON
pabote
7
Wzyuenne
JUTEPATypHI,
O3HAKOMJICHHE C
N [IpoBepka
METOTUKO
pe3yJIbTaToB
pemeHus 3aaad,
3.2 MakpocTpyKTypa petienus 3angadq,
odopmIiieHNE
HENPEPBIBHOJIUTHIX 1 3 3almTa IK-1.1
pe3yJIbTaToB .
3arO0TOBOK nabopaTopHO
112a00paTOPHBIX
paboTHI,KOHTPOJIBH
pabor,
as pabora
MOATOTOBKA K
KOHTPOJIBHOU
pabote
Hroro no paszzeiny 2 6
4. Xumu4eckasi HEOTHOPOIHOCTh
MeTalIa, BKIIOUSHHNS U Ta3bl B
cTanm
Wzyuenue
JUTEPATYPHI,
03HAKOMIICHHE C Iposepka
METOIUKO €3yJIbTaTOB
4.1 lennputHas u A pesy
penreHus 3a1ad, penreHus 3a1ad,
30HAIbHASE XUMHIECKast odpopmieHHe samuTa
HEOJTHOPOJAHOCTH CITUTKOB U 1 3 P . IIK-1.1
pe3yJIbTaToB nabopaTopHOi
HETIPEPHIBHOJIUTHIX
11ab0paToOpHBIX paboTsl,
3arOoTOBOK
paoor, KOHTPOJIbHAS
MOATOTOBKA K paboTta
KOHTPOJIBHOM
pabote
7
Nzyuenue
JUTEPATYPHI,
O3HAKOMJICHHE C ITposepka
METOIUKO €3yJIbTaTOB
4.2 Hemeramnuueckue A pesy
penieHus 3a1ad, penieHus 3a1ad,
BKJIFOYCHHSA U Ira3bl B 0(1)0 MNJICHHEE 3amTa
CIMTKax U 1 3 P . K-1.1
pe3ylIbTaToB n1abopaToOpHON
HETIPEPHIBHOIUTHIX
n1abopaTopHBIX paboTsI,
3aroTOBKax
paodor, KOHTPOJIbHAs
MOJITOTOBKA K pabota
KOHTPOJIBHON
pabore
HWroro no pazneny 2 6
5. Jle(hexThI CTANBHBIX CIUTKOB U
HENPEPHIBHOJHUTBIX 3aTOTOBOK
Nsyuenue [IpoBepka
JIUTEPATYpHI, pe3yabTaToB
03HAKOMJICHHE C pemeHus 3anad,
5.1 Baytpennue nedekTsl 7 0,5 0,5 METOAMKO# 3almTa IK-1.1
pemeHus 3anad, nmabopaTopHOH
odopmiieHNE padoTHI,
pe3yabTaToB KOHTPOJIbHAs




11a00paTOPHBIX

pabor,
MOJATOTOBKA K paboTa
KOHTPOJBHOM
pabote
Uzydenne
JUTEPaTypHl,
03HAaKOMIJICHUE C [IpoBepka
METOIUKOH pe3ynbpTaToB
pelieHus 3a1ad, pelIeHus 3a/1a4,
5.2 TIoBepXHOCTHBIE 1 05 odopmieHue 3aIuTa TK-1.1
JeeKTbl ' pe3yNbTaToB nabopaTtopHOn '
1a00paTOPHBIX paboTHhL,
pabor, KOHTPOJIbHAS
IMOJITOTOBKA K pabota
KOHTPOJIBHOM
pabote
Nzydenne
JUTEPATyPHI,
odopmIiieHNE 3ammra
pe3yJIbTaToB 1a00paTOpHOI
5.3 Hedexrtsl hopMbl 05 71a00PaTOPHBIX paboTHhL, MK-1.1
pabor, KOHTPOJIbHAS
IMOJITOTOBKA K pabota
KOHTPOJIBHOM
pabote
Wroro no pazneny 2 1
6. Pa3znuBoYHBIE KOBIIH.
Hcreyenne meTajia U3 Kopla
Nzyuenue
JIUTEPATyPHI,
03HAKOMJICHHE C ITposepka
METOIUKO €3yJIbTaTOB
6.1 Cranepa3nuBo4HbIe A pesy
penreHus 3a1ad, peuIeHus 3aj1ad,
KOBILH: KOHCTPYKLIHS,
odopmnenue 3aImuTa
OrHeyrnopHas yTepoBKa, 1 1 . MK-1.1
pe3yJIbTaToB 71a00paTOpHOI
KOBILIEBBIE 3aTBOPHI,
11a00paToOPHBIX paboTsl,
IKCILTyaTalus
paodor, KOHTPOJIbHAsI
MOJITOTOBKA K pabota
KOHTPOJIBHOM
pabote
Nsyuenune
JIUTEPATyPHI,
03HAKOMJIEHHE C ITposepka
METOIUKOM €3yJIbTaTOB
6.2 IlpomexxyTouHBIE A pesy
penieHus 3a1ad, penieHus 3a1ad,
KOBILH: KOHCTPYKILIHS,
odopmnenue 3amuTa
OTHeymnopHas QyTepoBKa, . IK-1.1
Pe3ylIbTaToB JTab0opaTOPHOI
KOBLICBBIC 3aTBOPHI,
11a00paTOPHBIX paboTHI,
SKCIUTyaTaIHst
paodor, KOHTPOJIbHAs
MOJITOTOBKA K pabota
KOHTPOJIbHOM
pabote
Uzydenue
Y [IpoBepka
JIUTEPaTypHI,
pE3yJIbTaTOB
6.3 I'moponuHamuka 03HAKOMIJICHHE C
N peuieHus 3aaad,
WCTEYEHHs MeTaJlia U3 METOIUKO B
koB1a. CkopocTs 1 1 1 pelIeHus 3aaad, . K-1.1
71a00paTOpHOI
MPOIOIDKUTENBHOCTh odopmieHue AGOTEL
Pa3IUBKH CTAIN Pe3yJIbTaToB p ’
KOHTPOJIbHAS
11ab0paTOPHBIX
paboTa

pabor,




IOArOTOBKA K

KOHTPOJIBHON
pabore
Hroro no paszzeiy 4 2
7. HenpeprIBHas pa3nuBKa CTaIl
Wzyuenne
JUTEPaTypHl,
O3HAKOMJICHHE C
METOIUKOH IIpoBepka
pemeHus 3aaad, pe3yIbTaToB
odopmienue peleHus 3a/1a4,
7.1 Ycrpoiicteo MHJI3 7 6 6 pe3yIbTaToB KOHTPOJIbHAS IK-1.1
71a00paTOpHBIX pabora. 3amura
pador, MHIUBHIYJTBHOM
MOJITOTOBKA K padoThI
KOHTPOJIBHOU U
WHINBUIYaITbHON
pabotam
Nzydenne
JUTEPATyPHI,
O3HAaKOMJICHHE C
METOUKOM IIpoBepka
peleHus 3anad, pEe3yNIbTaToB
7.2 TexHonorus odopmiieHHe pemieHus 3anad,
HENPEPHIBHOM pa3InBKU 5 5 8,2 pe3yabTAaTOB KOHTPOJIbHAS TK-1.1
cTau 1abopaToOpHBIX paboTa, 3amuTa
pador, MHIUBHIYJTBHOM
MOJrOTOBKA K pabdoTsl
KOHTPOJIBHOH U
WMHAWBULy aJIbHOU
paboTtam
HWroro no pasaeny 12 11 14,2
8. PaznuBka cTany B M3J0KHHIIBI
Nsyuenune
JUTEPATYPHI
PATYPbL, IIpoBepka
O3HAKOMJICHHE C
. pE3yJIbTaTOB
8.1 CriocoOsbl pa3nuBKU METOAMKOI
1 1 pelieHus 3aaad, TIK-1.1
CTaJIM B U3JI0KHHUIIBI pelieHus 3aaad,
KOHTPOJIbHAS
MIOJTOTOBKA K
N pabora
KOHTPOJIBHOU
pabore
Nsyuenue
JUTEPATYPHI
8.2 Konctpykims patypel, ITpoBepka
O3HAKOMJICHHE C
M3JI0KHHL. TeXHOIOTHs . pe3yJIbTaToB
METOAMKOI
Pa3IUBKU B U3JIOKHULIBI 0,5 1 pelueHus 3aaad, T1IK-1.1
N NI pemenus 3anad,
KHTISIIEH, OITyCIOKOHHON, KOHTPOJIbHAS
NI MOJIrOTOBKA K
CIIOKOMHOM cTanu o pabora
KOHTPOJIBHON
pabore
Wroro no pazneny 15 2
9. KoHTponb KauecTBa JIUTOTO
MeTaa
Uzydenue
9.1 CriocoObI KOHTPOJIS 4
JUTEPATYPHI,
Ka4ecTBa CIMUTKOB U KonrponbHas
0,5 IIOJATOTOBKA K TIK-1.1
HETIPEPHIBHOJIUTHIX o pabota
KOHTPOJIBHON
3arOTOBOK
pabote
9.2 TexHUKO- W3zyyenue
SKOHOMHMYECKHE II0Ka3aTeNN 0,5 1 JMTEPATYPBI, Ok3aMeH IK-1.1

Ppa3jIMBKU

IIOArOTOBKA K




CTaJH JK3aMeHY
HWroro no pazgeny 1 1

HWroro 3a cemectp 36 18 36 14,2 9K3aMeH
Wroro no aucuuruinHae 36 18 36 14,2 9K3aMeH




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

s peanuzanuu nperyCMOTPEHHBIX BUJIOB Y4eOHOM pabOThI B KauecTBe
00pa30BaTeNbHbIX TEXHOJIIOTUN B MPENOJaBaHUH TUCIUILINHBI «Pa3nuBKa U KpUCTAIUIH3AIUS
CTaJIN» UCTIONB3YIOTCS TPAJAULIMOHHAS U UH()OPMALIMOHHO-KOMMYHHUKAI[MOHHAS TEXHOJIOTHH.

Jlexuuu mpoxXoAsT KaK B TPAAUIIMOHHOM HH(OpManoHHOM hopme, Tak U B popme
JEKUUN-BU3yaIU3alli ¢ UCIIOJIB30BaHUEM MPE3CHTAlMi B BUJE BUIEOMATEPUAIIOB.

JleK1MOHHBIN MaTepual 3aKperIsieTcs B X0/1e JJa0OpaTOPHBIX padOT U MPAKTUUECKUX
3aHSTHUNA, HA KOTOPBIX BHIIOJHSIOTCS IPYNIIOBbIE UM UHIMBUIYaJIbHBIC 3aJIJaHUS 110
npoiiaeHHo Teme. [Ipu npoBenennn 1a00paTOPHBIX 3aHATUN UCTIOIB3YETCS METOT
KOHTEKCTHOTO 00Y4YeHHsI, KOTOPBIH MO3BOJISIET yCBOUTH MaTepUall IIyTEM BBISBIICHUS CBs3EH
MeX/1y KOHKPETHBIM 3HAaHUEM U ero mpuMeHeHueM. [Ipu npoBeeHnn npakTH4ecKux
3aHATUNA HEOOXOIUMO LIEJICHANPABICHHO MEPEXOUTh OT PEIPOIYKTUBHBIX METO/I0B
0o0y4eHusl K YaCTUYHO-TIOMCKOBBIM U MCCIIEOBATEIBCKUM METOIaM, pa3BUBasi IOTUYECKOE
MBIIIJICHHE, YMEHHE apTyMEHTHPOBATh U OTCTauBaTh COOCTBEHHOE MOHUMaHue Borpoca. C
9TOM 1IeJIbI0 BO3MOXKHO HUCIIOIh30BAHUE KaK TPAJAUIIMOHHOMN, TaK MIPOOJIEMHOM
WHTEPAKTUBHON 00pa30BaTEIbHBIX TEXHOIOTHA.

CamocrosTeabHas padoTa CTyICHTOB HEOOX0AUMa IIPH MOATOTOBKE K JICKIIHSIM,
MIPAKTUIECCKUM U J1a00paTOPHBIM 3aHATHIM, KOHTPOJIBHBIM U HHIWBUYaTbHOU paboTam,
WUTOTOBOM aTTecTanuu B (hOpMe IK3aMEeHa.

6 YueOHO-MeTOAMYECKOE 00ecrieueHre CAMOCTOATEeIbHOM PadoThl 00y4ar0IIMXCH

[IpencraBneno B npuioxxeHuu 1.

7 O1ieHOYHbIE cpeacrea AJid MPpoOBEACHUSA HpOMeHCYTO‘lHOﬁ aTTeCTallumn
HpeI[CTaBJ'IeHBI B IIPHUJIOKCHU N 2.

8 YueOHo-MeTOAMUYeCKOe M HH(POpPMALIMOHHOE O0ecTieYeHHe TUCIMILTUHBI

a) OcHoBHas JUTEpaTypa:

OCHOBBI METAJLTYPTUYECKOTO MPON3BOACTBA : yueOHUK / B. A. burees, K. H. BnosuH,
B. M. Konoxonslies [u np.] ; mox obmieit penakmueii B. M. KonokonbueBa. — 2-e u3 1., cTep.
— Cankr-IlerepOypr : Jlanb, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — TexkcT :
aNeKTpoHHbIH // JIaHb : anekTpoHHO-O0uOIHOTeYHas cuctema. — URL:
https://e.lanbook.com/book/129223

0) lonosiHuTeILHAS JINTEPATypa:

1. bynrakoBa, A.1. OcHOBBI ONTyueHHUsI OTITUBOK U3 CIUIABOB HA OCHOBE JKeJie3a
[DnekTpoHHBIH pecypc] : yueb. mocodue / A. U. bynrakoga,

T. P. 'mnemanmuna, B. H. bapanos, T. H. Ctenanosa. - Kpacnosipck : Cu6. denep.
yH-T, 2014. - 220 c. - ISBN 978-5-7638-2926-6. - Tekcr : anexTpoHHsbIi. - URL:
https://new.znanium.com/catalog/product/507978



https://e.lanbook.com/book/129223
https://new.znanium.com/catalog/product/507978

B) MeToanueckue yKazaHusi:

1. CenuBanoB B.H., CtonsipoB A.M. M3ydyeHue ucTedeHus CTajiy U3 KOBIIa Ha
Mozenu: Metoanueckue yKka3aHus JJis BBIIOJHEHUsI TaOOpaToOpHO paboThI 10 AUCHHUIIIHE
«Pa3znuBKa U KpUCTAUIU3ALUS CTAIN» JIJIs CTYJEHTOB crnienuaibHocta 150101
crienranu3anuu «Metamtyprus cranu»: Marautoropck, MI'TY, 2006. 8 c.

2. CronsipoB A.M., CenuBanoB B.H. M3y4yenue BHyTpeHHET0 CTPOCHHUS CTaIbHOM
HEMPEepPHIBHOJIUTON 3aroTOBKU: MeToInYecKue yKa3aHus 110 BHIMOJIHEHUIO Ja00paTopHOi
paboTsl 1o nucruiuivHe «Pa3nuBka 1 KpUCTaNIM3alus CTaIu» AJs CTYJCHTOB HAIlPaBIICHUS
150400.62 «Metamnyprus» kBanddukanuu «o6akaiaBp» — MarHUTOrOpCK: U3/1-BO
MarnuToropck. roc. Texs. yu-ta um. I'.11. Hocona, 2014. 19c.

3. CenmuBanoB B.H., CronsipoB A.M. JledekThl CTAIBHOTO CIMTKAa: MeTonyecKkue
yKa3aHusl sl BBIIIOJIHEHUS J1abopaTOopHOM paboThl o quctuminHe «PasnuBka u
KPUCTAJUIM3ALMS CTaln» )il CTy1eHTOB crienranbHOoCcTH 110100: — Marautoropck: MI'TYV,
2003. 18c.

4. CenuanoB B.H., CtonsipoB A.M. OnpeneneHne TeXHOIOTHYECKUX TTapaMeTPOB
pasnuBKH ctanu Ha ciistooBoid MHJI3 / Metoanueckue yka3aHus I BRIIOJTHEHUS KypCOBOU
paboThI 1o TucHUIUIMHE «Pa3iuBKa M KPUCTAUTM3ANNS CTATN» CTYACHTAMHU CIEIUATBEHOCTH
150101 «Metamryprust 4epHbIX MeTaiuioBy — Maruutoropcek: 'OY BITO «MI'TVY», 2010. 20
c.

5. CenuBanoB B.H., CromsipoB A.M. OnpeziesieHne TEXHOJIOTMYECKUX MapaMeTpOB
pa3nuBKH cTanu Ha coproBoit MHJI3 / Meronndeckue yka3zaHus ISl BBIIIOJTHCHUS KYPCOBOM
paboThI 1o TucIUIUIMHE «Pa3iuBKa M KPUCTAUTM3ANNS CTATN» CTYACHTAMHU CIEITUATBHOCTH
150101 «Metamnyprust 4epHbIX MeTaiLIoB» — Marautoropck: I'OY BITO «MI'TVY», 2010. 22
c.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpamMHoe obecnevyenue

Hanmenosanue .
o Ne norosopa Cpoxk nelcTBUS TULIEH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB00OTHO pacnipocTpansemoe [10 OecCpoYHO
FAR Manager cB00OIHO pacnipocTpansemoe [10 OecCpoYHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIC CHCTEMbI

HasBanmne Kypca Cchltka

HaHI/IOHaJ'II)Haﬂ I/IH(I)OpMaIII/IOHHO-aHaHHTquCKaSI URL:

cucrtema — Poccuiickuii HHAEKC HAyYHOTO IUTUPOBAHUS . . .
(PUHII) https://elibrary.ru/project risc.asp

DnekTpoHHas 6a3a nepuoandeckux uznanuii East View

Information Services, OOO «1IBUC» https://dlib.eastview.com/



https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

9 MarepuaabHO-TEXHUYECKOE 00€CTIeUeHNUE JTUCITUTIITNHBI
MaTCpI/IaJII:HO-TeXHI/I‘-I€CKOG O6€CH€‘I€HI/IC JOUCILIUIIJIIMHBI BKJIFOYACT:

1. YueOHas ayuTopus Ajs MpOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIa OCHAILICHA!

- TEXHUYECKUMU CPEJICTBAMU O0yUYEHUS, CIY>KalIUMHU [Tl IPEACTaBlIeHUs yueOHOM
uHpopManuy 60JIbIION ayAUTOPUH: MYJIBTUMEIUIHBIMU CPEICTBA XPAHEHUSI, TIEpEeIauu U
npeacraBicHus yaeOHoi nadopmanmm;

- CIICLIMAIU3UPOBAHHON MEOEBIO.

2. YueOHas ayTuTOpUs JJIsl IPOBEACHIUS TAOOPATOPHBIX 3aHATHI « MoenupoBaHme
CTaJICTUTABUIILHBIX MTPOIIECCOBY OCHAIICHA Ta00PaTOPHBIM 000PYI0BAHUEM:

- TabopaTopHoe 000pyI0BaHKE: YCTAHOBKA 110 MOJICIIMPOBAHUIO UCTEUCHUS MeTaslia
13 KOBIIIA, CTCH]] C TEMIUICTAMHU U3 HEMIPEPHIBHOIUTHIX 3arOTOBOK, CTEHJI C TEMILICTAMH W3
CTAJIbHBIX CIIUTKOB, CTEHJI C 00pa3namu 1e(heKTOB U3 CIUTKA;

- CIICLIMAIU3UPOBAHHON MEOEBIO.

3. YueOHas ayquTOpHs IS IPOBEACHUS MPAKTUICCKHUX 3aHATUH OCHAIICHA:

- TEXHAYECKUMHU CPEJICTBAMU O0YUECHUS, CITYKAIIMMH IS IIPEACTABIICHUS YIeOHOM
nH(popManuK OOJBIION Ay AUTOPHH: MYJIFTUMEIUIHHBIMU CPEICTBA XPAHCHHUS, TIEPEIauH U
MpeACTaBICHUS yueOHOM HHbOpMAaIIIH;

- CTICIIMAIU3UPOBAHHON MEOEIBIO.

4. YyeOHas ayTuTOPUS I TPYIIIOBBIX U WHIAUBHUIYTbHBIX KOHCYJIbTAIHH,
TEKYIIET0 KOHTPOJIS ¥ IIPOMEKYTOYHON aTTeCTAIllMH OCHAIICHA:

- KOMITbIOTEpHOM TexHuKoi ¢ maketoM MS Office, ¢ mogkmroueHneM K cetn
«VHTEepHET» U C OCTYIIOM B JICKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEIBHYIO CPEITy
YHUBEPCHUTETA,;

- CTICMAIU3UPOBAHHON MEOEIIBIO.

5. Ilomermenue sl CaMOCTOSTEILHON PadOThI OCHAIIICHO:

- KOMITbIOTEpHOM TexHuKoi ¢ maketoM MS Office, ¢ mogkmroueHneM K cetn
«VHTEpHET» U C TOCTYIOM B JIEKTPOHHYIO HH(POPMAIITMOHHO-00pa30BaTEIBHYIO CPEILY
YHUBEPCHUTETA,;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

6. [Tomernenue a1 XpaHeHUs! ¥ MPOGUIAKTHIECKOTO 0OCTY>KUBaHUS yueOHOTO
000pyI0BaHUs OCHAIIICHO:

- CIICIUATM3UPOBAHHON MEOCITBIO: CTEUIAXKaMH JIJIsl XpaHSHHS YIeOHOTO
o0opyI0BaHuS;

-MHCTPYMEHTaMHU JIJIsl PEMOHTa Y4eOHOTO 000PY/IOBaHMS;

- mkadaMu I XpaHeHUsT Y4eOHO-MEeTOANIECKON JOKYMEHTAIINHA U MaTEPUAJIOB.



IMPUJIO)KEHUE 1

10 YueOHO-MeTOAMYECKOE 0DecTiedeHre CAMOCTOSITEIbHOI PadoThl 00y4arOIIMXCS

[To mucuumunHe «Pa3nuBka M KpHUCTaUIM3alMs CTalW» MPEIyCMOTpPEHa ayJIuTOpHas U
BHEAYJAUTOPHAs CaMOCTOSITEIbHAsl paboTa 00yYaromuXcs.

AynuTOpHas CaMOCTOATENbHAas padoTa CTYAEHTOB IMPEIOJaraeT BHIMOJIHEHUE J1aOOpaTOPHBIX
pabort, pelieHue 3a1a4 U padOTy Ha MMUTATOpAX-TPEHaXKepax Ha MPaKTUUYECKUX 3aHATHUAX, a TAKKe
HalMcaHue KOHTPOJIbHBIX padoT.

JlaGopaTtopHas padora Nel «/3ydeHune uCTeueHUs CTaIM U3 KOBILIA HA MOJICTIN.

Ha naGopaTtopHOlf ycTaHOBKE M3y4yaeTcsl BIMSHHE BBICOTHI MeTajllla B KOBLIE U JUaMeETpa
OTBEPCTUS CTaKaHa CTAJEePa3IMBOYHOIO KOBIIA Ha BEJIWYMHY BECOBOM CKOPOCTH pa3IMBKU CTallH,
UCTEKAaoLel u3 KoBumIAa. Pe3ynpTaThl MOJEIHMPOBAHMS IEPECUUTHIBAIOTCS HA peajlbHbIH KOBII
OIpENIe]IECHHOW BMECTMMOCTH C MHCIIOJb30BaHMEM CIIELUMAIBHBIX MAaclITaboB. AHamu3upyerca u
CpaBHUBAETCA BIMSIHUE KXJI0T0 (haKTOpa Ha BECOBYIO CKOPOCTh PA3IMBKHU CTAJIH.

JlaGopaTtopHasi padora Ne2 «l3yueHre BHYTPEHHEro0 CTPOCHUS CTaJbHOM HEMPEPHIBHOIUTOMN
3arOTOBKH.

[To monepedHbIM TEMIUIETAaM IYTEM ICKU3UPOBAHMS H3Y4YarOTCs KPUCTAIIMUECKOE CTPOCHHE,
neGeKThl MaKpOCTPYKTYpPbl HENPEPHIBHOJIUTHIX 3arOTOBOK PA3JIMYHBIX BHJIOB: CISIO0OBOM, COPTOBOW,
OJIFOMOBOHA.

Jla6opaTopnasi pa6ota Ne3 «/leheKThl CTATLHOTO CITUTKAY.

C wucnosp30BaHUEM JIAOOPATOPHBIX OOPA3LOB, METOJMUYECKUX YKa3aHMH M arjaca M3ydyaercs
HECKOJIPKO 33JJaHHBIX MPEIo/aBaTeieM BHYTPEHHUX U MOBEPXHOCTHBIX JE(PEKTOB CTAJIBHBIX CIHUTKOB
pa3Hol CTENEeHN PAaCKUCICHHOCTH, IPUYMHBI UX 00pa30BaHUs U MEPHI 10 MIPEJOTBPALCHUIO.

Ha npaxktuueckux 3aHATUSAX oOydaromuecs pellalT 3aJaud [0 pa3Iu4yHONM TEeMaTUKe U
BBINOJIHAIOT 33JaHKsl HA UMUTATOpax-TpeHaxkepax 10 HENpPEepbIBHOM pa3jIMBKE CTalIU (3HAKOMCTBO C
ob0opynoBanneM MHIJI3 u TexHoNOTMEN pa3IUBKU CTAIH).

IIpumepnl 3aga4:

1. Cranp wmapku 60C2A pasnuBaercs u3 180-TOHHOrO cTanepa3’IMBOYHOIO KOBIIA Ha
yetbipexpyubeBoit MHJI3 paauansuoro tuma. Ilomepeunoe ceuenue cnss6oB 150x150 mm. Kakum
JIOJKEH OBITh JTUAMETp KaHalla CTAaKaHOB B IPOMEXYTOUYHOM KOBIIE Uil TOTO, YTOOBI MOKHO OBLIO
HOJ/IEP)KUBATh CKOPOCTh BBITSATUBAHMS 3arOTOBOK M3 KpUCTajuiM3aropa B mpeaenax 1,9-3,1 m/mun?
[IpoBectu knaccudpuKanuio JaHHONH MapKH CTaJH.

2. Cranp wmapku 80 pasnuBaercs u3 120-TOHHOrO cTajepa3IMBOYHOIO KOBIIA Ha
yeTeipexpyubeBoit MHJI3 BepTukansHoro tuna. [Tonepeunoe ceuenue 3aroroBok 180%250 mm. Kakum
JIOJDKEH OBbITh TUaMeTp KaHaja CTakaHa B CTajepa3IMBOYHOM KOBIIE JUISL TOTO, YTOOBI MOXHO OBLIO
NOJIEP’KUBATh CKOPOCTh BBITATMBAHUS 3arOTOBOK M3 KpUCTajuiM3aTopa B mpeaenax 1,4-2,3 m/Mun?
[TpoBectu knaccupuKauio JTaHHONH MapKu CTaJH.

3. Cranpb mapku 151c paznuBanach u3 220-TOHHOTO CTaJIepa3IMBOYHOIO KOBIIIA HA JBYXPYYbEBOM
MHIJI3 kpuBonuneiiHoro tuna. [lonepeunoe ceuenue cig6o 190x1200 mm, a MepHas AnuHa 7 M.
PaGouass ckopocTh BeITSTMBaHUA Obuta 1,25 m/muH. Yepes 34 mMuH MamuHa ObLla aBapHiiHO
ocraHoBlieHa. CKOJBKO MEpPHBIX CIII00B OBLIO OTIMTO M KakoBa WX oOmas macca? IIpoBectu
KJIaCCU(UKALMIO TAaHHON MapKH CTaJH.

4. OmnpenenuTs TOJNUIMHY CJIOS 3aTBEPACBIIETO0 METaula B CEPEAMHE 30HBI BTOPUYHOIO
oXJaxxJaeHus AnuHoN 9,8 M npu paznuBke ctanu Mapku CBOSA B 3arotoBku ceuenueM 150x150 mm co
ckopocthio 2,6 M/MuH. Kpucrtammsarop nartupyuseBoit MHJI3 paguansHoro tuna umeer BbicoTy 900
MmM. [IpoBecTu knaccudukaluio JaHHON MapKy CTallu.

5. Omnpenenuths JUIMHY JIyHKH JKAJOKOW cranud mapku 38XM BHYTpHM 3aroTOBOK CEYEHHEM
152x170 MM mpu CKOpPOCTH BBHITATMBaHMA 2,8 M/MUH Ha natupyubeBoit MHJI3 panuanshoro Ttuma.
[TpoBecTu KiaaccuuKaio JAHHON MapKH CTaJH.

B Teuenue cemectpa oOyuaronyecs MUIIyT KOHTPOJIbHbIE paOOThI, KAXKIBIA pa3 OTBEYast Ha OJIUH
TEOPETUYECKUI BONPOC, BBIIOJHSAS OJHO NPAKTUYECKOE 3aJaHHE IO PEIICHUIO 3aJadd COIJIaCHO
TEMAaTUKH IPAKTUYECKUX 3aHATUH, KIaCCU(PULUPYS CTallb 3aJaHHON MapKHu.

Knaccugukarus cranu 3ajaHHON MapKH MPOU3BOAUTCS 110 CIASAYIOIINUM TPYIIIaM:

— COZIepIKaHue yIieposa;



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

IIprMepbl KOHTPOJIBbHBIX 3aJaHUM

KonTpoasnas padora Nel
3AZHAHUE Nel

1. Kpucramidueckas CTPYKTypa HEOPEPHIBHOJMTHIX 3aroTOBOK, OTIMTBIX Ha MHJI3
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 kinaccuukanuio 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 CITIOKOHHOM CTaJlM MPU Pa3JIMBKE B YIIMPEHHBIE KHU3Y M3JI0KHULIBI
C TETJIOU30JIAIUOHHBIMU BCTABKAaMU, BEJINYMHA TEXHOJOTUYECKUX OTXO0JI0B MPU MIPOKATKE.

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

I. MakpocTpyKkTypa CIMTKOB KHIISIIEW CTadd C MEXaHMYECKUM 3aKylOpUBAaHUEM 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
TEXHOJIOTMYECKUE OTXOJbl METAJIIA IIPU IIPOKATKe. POJIb MOBEPXHOCTHON KOPKHU IUIOTHOTO 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. IlpoBecTH KiIacCU(pHUKAIHMIO JAaHHONH MapKu 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 10XCHJ[ pazmuBamace u3 260-TOHHOro cTajepa3IMBOYHOTO 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
ocraHoBieHa. CKOJIBKO MEpHBIX CIII00B OBLIO OTIMTO M KakoBa uX obOmas wmacca? IIpoBectu
KJIacCU(UKAIUIO TaHHON MapKHu CTaH.

3AJJAHUE Ne3

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

2. Crans mapku 20rc paznmuBaercs 3 300-TOHHOTO cTanepa3IMBOYHOTO KOBIIA HA JIBYXPYUYbEBOU
MHIJI3 kpuBonuneitHoro tuna. [lonepeunoe ceuenue cisg6o 240x1100 mm. Kakum pomxeH ObITh
JUaMeTp KaHaja CTaKaHOB B MPOMEKYTOYHOM KOBIIE JJI TOTO, YTOObI MOXHO OBLIO MOAJIEPKUBATH
CKOpPOCTh BBITATMBaHMs CcIs100B U3 KpucTtajumsaropa B mpenenax 0,4—1,1 m/mun? Ilposectn
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. ®akTopsl, BIMAIOIINE Ha 3ap0KIEHUE U POCT KPUCTAIIJIOB IIPU 3aTBEPAEBAHNUN CTAJIH.

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 CITIOKOMHOM CTaJIM MPH PA3JIMBKE B YIINPEHHBIE KHU3Y W3JI0KHUILIBI
C TEIUIOU30JIALIMOHHBIMU BCTaBKaMU, BEJIMYMHA TEXHOJIOTUYECKUX OTXO/0B IIPU MPOKATKE.

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

craau Ha MHJI3 KOHKPETHOTI'O THUIIa (TeMa OJIHOTI'O U3 BAPUAHTOB 3aI[aHI/II71 Ipe€aACTaBJICHA B ITPUIOKCHUU
2).



MNPUJIO’KEHHUE 2

11 Ouenouynble cpeacTBa I NPOBeCHHUS POMEKYTOYHOM aTTeCTAllUH
a) Ilnanupyemsble pe3yabTaTbl 00y4eHHs] M OLICHOYHBIC CpelCcTBAa VIS NPOBEJACHHUS
NPOMEKYTOYHOM aTTeCTALMH:

CrpykTypHBIH
PYKTYP [Inanupyemsie
AJIEMEHT OneHouHble CpeCTBA
pe3ybTaThl 00y4YeHUs
KOMIIETCHIINU

IMIK-1: Cmoco0OeH BBIOTHATh TEXHOJIOTHUYECKHUE OINEPAlUU [0 TOJYyYEHUI0 METaJUTypru4ecKon
MIPOJYKINH, €e AalibHelIel 00paboTke

IIK-1.1 |OcymectBuser Teopemuueckue 60npocwl K IK3AMeEHY:
TEXHOJIOTUUECKHE 1. Kpucmannuueckas cmpykmypa HenpepvieHoIUmblx
omnepanuy 1o MOJYYEHHUIO | 3aeomosok, omaumuvlx na MHJI3
METaJUTy pruuecKou 8EpMUKATILHO20 MUNA.

NPOAYKIIUH, ee | 2. Kpucmannuueckas cmpykmypa CIumrko8 CHOKOUHOU

nanpHeWmet o0paboTke | cmanu npu pasiueke cmaiu 8 YWUPEHHblE KBEPX)
UBTLONCHUYDL C NPUOBLILHBLIMU HAOCMABKAMU.

3. Maxpocmpykmypa HenpepuleHoIumozo ciaba npu
pasnueke cmanu Ha MHJI3 eepmuxanvnoco muna,
8eIUUUHA MEXHONI02UYECKUX OMX0008 Memad.

4. @axmopul, enuAlOWUe HA 3APOHCOeHUe U POCM
KpUCMAlo8 npu 3ameepoesanuu Cmai.

5. Maxpocmpykmypa ciumkog CHOKOUHOU cmaiu npu
pasiueke 6  VWIUpEHHble K8epXy  UNONCHUYbl C
npUOLLILHLIMU Haocmaskamu, 8eUYUHA
MEXHON02UYECKUX OMX0008 NPU UX NPOKAMKE.

6. Makpocmpykmypa copmo6ou 3a20moeKu  npu
HenpepwvieHou paznuexke cmanu va MHJI3 paouanvnozo
muna, 8eIUYUHA MexXHONA0SUYECKUX OMX0008 Memalld.

7. Makpocmpykmypa caumko8 CHOKOUHOU CMAalu npu
pasiueke 8  YUlUpeHHble  KHU3Y — U3NONCHUYbL  C
MenouU30IAYUOHHBIMU ecmaskamu, genudUHa
MEXHON02UYECKUX OMX0008 NPU NPOKAmKe.

8. Maxpocmpykmypa ciumkoe Kunawjeu cmanu U
MexHoN02UYecKue omxoobl Memauiid npu npoKamxe.
Ponb nosepxnocmmoti kopku niomno2o Mmemania 8 maKux
CIUMKAX, MEXAHUZM €€ opMUPOBaAHUSL.

9. Maxkpocmpykmypa caumkos noyyCnOKOUHOU Cmanu u
mexHoso2uYecKue omxo0bl Memaiia npu ux npoKamke.
Ponv nosepxnocmuuvlx nysvipeii 6 makux CIumkax u
MEXAHU3M UX POPMUPOBAHUSL.

10. Kpucmannuueckas cmpykmypa Henpepvl8HOIUMbLX
3a2omoeok, omaumwix ha MHJI3 kpusonruneiinoco muna.
11.  Tudpoounamuka  ucmevenuss  Memaiia U3
CManepasiuoyHo20 Kosula.

12. Ilooecomoska MHJI3 k paznuske cmanu.

13.  Knaccugpuxayus  MHJI3.  Jlocmouncmea u
neoocmamku MHJI3 ¢ u30eHymoti mexHoiocUuuecKou
0Cbio.

14. Koncmpyxkyuu kpucmanauzamopos MHJI3.

15. TemnepamypHno-cKOpOCMHOU pedCUM HenpepvleHOU
PA3IUKU CMau.

16. IIpomesxcymounwiii kosut MHJI3.

17.  Vcmpoiicmgéo  30HbI  6MOPUUHO2O — OXNAHNCOEHUS.
MHIJI3.

18.  Ycempoiicmeo  cmanepaznusounvix  Koswieu U




CrpyKTypHBII
JJIEMEHT
KOMIETEHIIUU

[Inanupyembie
pe3yNbTaThl 00YYCHHUS

O1ieHOYHBIE CPENCTBA

KOBULeBbIX 3aMBOPO8.
19. Texnonozus Henpepvl8HOU PA3IUBKU CMAIU MEMOOOM
“nnasxka na naasxy’”.

20. [egpexmul cmanbHulX CIUMKOS U HENPEPBLIBHOIUMBIX
3a20MOBOK.

21. Peoacum 8MOPUYUHO20 OXNANHCOEHUS
Henpepul8HOIUMbIX 3a20MOBOK U CA008.

22. VYempoiicmeo aecpecamos pesku 3a20mo60K HA
MepHble OJIUHDL.

Ha npakmuueckux 3auAmMuAX peuiaromcs
3a0auu no onpeoenenuio:

— MOMWYUHBL CH0SL 3ameepoesulec0 Memaila 6
HEenpepvl8HOIUMOL  3A20MOBKe Ol PA3IUYHBIX MeCh
mexnonocuyeckoeo kanaia MHJI3;

— MOAWUHbL NOBEPXHOCMHOU KOPKU NIAOMHO20
Memania 8 Ciumke Kunsaweu cmainu,

— 2/1YOUHbL 3a/1e2AHUsl NOBEPXHOCHHBIX NY3blpell 8
CAUMKe NOAYCNOKOUHOU CIAanu,

- nPOOOIHCUMENLHOCTU 3ameepoesanusl
CMANbHLIX CIUMKOB8 U HENPepblBHOIUMbBIX 3A20MOB0K
PA3IUYHO20 ce4eHusl;

—  NPOOONNCUMENbHOCMU  PA3IUBKU Memalld 6
uznoxcHuywl u na MHJI3;

—  NPOMSIINCEHHOCMU JIVHKU JHCUOKO20 Memaia
BHYMPU HENPEPbIGHOTUMBLX 3A20MOBOK,

— ouamempa omeepcmusi KaHald pa3iu60yHO20
CMaKkaua 8 cmanepasiu8oyHoOM UIU NPOMENCYMOUHOM
Ko8Uie 07151 YCI08ULL PA3IUBKU CINATU 8 USTIONCHUYBL U HA
MHJI3;

— npouszeooumenvrocmu MHJI3.

Ilpumep 3a0anus na evinoIHeHUe UHOUBUOYATbHOU
paoomul

MUHUCTEPCTBO HAYKU U BBICIIETO OOpa30BaHUS
Poccutiickoit ®enepanun
OI'BOY BO «-MI'TY um. I'.1. HocoBay»
Kadenpa Metamnypruu 1 XMuMUYECKUX TEXHOJIOTHMA

3AJAHHUE
Ha BBIMOJIHEHUE WHANBHUIYAIbHON paOOTHI 10
JUCHUITIIINHE
«Pa3nuBKa U KpUCTATUTU3AIIHS CTATID)
oOyuaromemMycs Tp.

BBINOIHUTE pacyeT HENMPEPHIBHOW Pa3IMBKU
CTalX HA JABYXPY4YbEBOU
MHJI3 xpuBOJIMHENHOTO THIIA AJIS CIETYIOIINX
YCIIOBHIA:
- BMECTUMOCTb CTaJIEPa3IMBOYHOIO KoBuIa 360 T;
- meTayurypruyeckas qimuaa MHJI3 35,8 wm;
- JUIMHA KpucTtammsaropa 950 MMm;
- painyc KpUBH3HBI 0a30BOM CTEHKH




CrpyKTypHBII
JJIEMEHT
KOMIETEHIIUU

[Inanupyembie
pe3yNbTaThl 00YYCHHUS

O1ieHOYHBIE CPENCTBA

kpuctamumsaropa 8,0 M;

- Mapka ctaiu 08;

- pa3Mepsl ONEPEYHOI0 CEUYEHUSI 3arOTOBKU

250x1730 mm.

XapakTepuCTUKa 30HbI BTOPUYHOTO OXJIaKIACHUS
MIpUBE/ICHa HA 00OPOTHOI cTOpoHe 3ananus. [pyrue
JlaHHbIE, HEOOXOIUMBIE JUISI pacyeTa, IPUHSTh
CaMOCTOSITENIBHO.

Coneprxanue paboOTHhI:

1. Onpenenenuie napameTpoB KUJKOTO MeTajlia
(1. [P1, ©).

2. Pacu€t npooiKUTENIbHOCTH 3aTBEPAEBAHUS
3aroTOBKH.

3. Onpenencane pabodeli CKOPOCTH | TUaNa30Ha
CKOpOCTEH pa3iuBKH.

4. OnpeneneHne CKOPOCTU PA3JIUBKU U TUaMETpa
KaHaJIOB CTAaKaHOB B CTAJIEPA3JIMBOUHOM U
MIPOMEXYTOYHOM KOBIIIAX.

5. Omnpenienenue napamMeTpoB HACTPOIKU
KpUCTAJIJIN3aTOPa U 30HbI BTOPUYHOTO OXJIAXKACHUS
(3BO).

6. OnpenieneHre OCHOBHBIX [TAPAMETPOB CUCTEMBI
OXJIQXIEHUS KPUCTAJIM3ATOpa.

7. Pacuér pesxrMa BTOPUYHOTO OXJIaKICHUS
3aroTOBKH NPH BBITATUBAHUM €€ cO cKopocThio 0,75
M/MHUH.

8. Pacuér amuTenbHOCTH pa3iMBKH IJIABKH MPH
paboueil CKOPOCTH BBITATUBAHUS 3aTOTOBKH.

9. Pacuér rogosoii npoussoaurensnocty MHII3.

PykoBoaurens paboTsl: npod., A.T.H.
A.M. Cronspos




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

[IpomexyTouHass arrecTanus Mo AUCHUIUIMHE «PaznuBka M KpHUCTAUIM3alMs CTalln»
BKJTIOYAET TEOPETHUECKUE BOIIPOCHI, MTO3BOJISIOLINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOIIUMHUCS
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
3aJ]laHuE B BUJIC 3a/1a4H.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— 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 CUTYaIlHsIX 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, HECTAHIAPTHHIC CUTYAIUH;

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiCs JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJi€¢ KOHTPOJBHBIX MEpPONPHUATUI
JIOIYCKAIOTCS OIIMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHUH, HAaBBIKOB,
00y4JaroIIMICs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHUS NPU ONEPUPOBAHHM 3HAHUSMHU U
YMEHHSIMH IPU UX IEPEHOCE HAa HOBBIC CUTYAIUH;

— 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
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OObsACHEHUS WHGOpMAIlMU, HE MOXET I[0Ka3aTh
WHTEJUICKTyaJIbHBIC HABBIKM PEIICHUS MPOCTHIX 33]1a4.



