MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

PABOYASA TPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

PA3/INBKA H KPUCTAJ/UTU3ALIHA CTA/IH

Hanpasnenue noaroToBku (CreuuagbHOCTD)
22.03.02 Metannyprus

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
TexHoMOTHA ¥ TG POBOE YIIPABICHHIE TIPOIECCAME ITPOU3BOICTBA YSPHBIX METAJLIOB U CILIABOB

VYpoBeHb BhICIIET0 00pa3oBaHus - OakanaBpuar

®dopma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanooOpaboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 4
Cemectp 7

Maruauroropck

2023 rox



Pabouas nmporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBJIeHHIO
noarotoBku 22.03.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouas mporpamMma paccMoTpeHa U 0100peHa Ha 3acenanuu kadbennsl Meramtypruu u
XUMHYECKUX TEXHOJIOTUI y #

08.02.2023, mporokoin Ne 5 \’

3as. kadeapoit = A.C. Xapuenxo

o/

PaGouas mporpamma ogoOpena meroaudeckoi komuccueir UMMuM
09.02.2023 r. mpotokoia Ne 5

: S /
pencenarens (&<~ ~~_A.C. CaBuHOB

Pabouas nporpaMma cocraBjicHa:
npodeccop kadeapst MuXT, a-p TexXH. HAyK _ S < AM. Cronsipos

Peuensenr:
aoueHt kadeapot JINuM, kana. TexH. Hayk (s ~ M.T'. INoranos



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud U XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHud kaeapsl MeTauryprud i XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Hensimu ocBoeHus AUCHUIUIMHBI «Pa3MuBKa W KpHUCTAUIM3ALMS CTAIW» SBISAIOTCA
O3HAKOMJICHHE oOOydarommxcss ¢ TporeccaMu (HOPMHPOBAHHUS CTATbHBIX CIUTKOB H
HENPEPHIBHOIUTHIX 3aTrOTOBOK, UX CTPOCHHEM, M3y4eHHE CIIOCOOOB M TEXHOJOTHM MOTydYeHHUS,
KauecTBa MPOU3BOAUMOM MPOTYKIIUH.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuiuinHa Pa3nuBka M KpUCTaIM3alMsl CTAlM BXOJUT B 4acTh y4yeOHOro IUIaHa
dopmMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTEeIbHBIX OTHOIIEHUH 00pa30BaTebHON IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Maremaruka

®dusuka

Mertannypruyeckas TeIJI0TeXHUKA

OCHOBBI METAITYPrU4€CKOr0 IPOU3BOACTBA

3nanus (YMEHHs, BIAJICHUS), OJyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMIUIMHBI OymyT
HEO00XOAUMBI JUIsl U3yUEHUS UCHUILINH/TIPAKTHK:

[ToaroroBka k caaude u ca4ya rocy1apCTBEHHOI0 HK3aMEHa

[ToxroToBka K Mporeaype 3aliThl U 3alIUTa BHITYCKHOW KBaTH(PUKAIIMOHHOW pabOTHI

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

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHus

B pe3ynbrare ocBoeHMsI AMCUMILIMHBL (MOayiisl) «Pa3nuBka M KpUCTaUIM3aLMsl CTATIN»
oOyyaroImuiics JoIKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETSHITUN

[TK-1 CriocoOeH BBIMOIHATH TEXHOJOTHYECKUE OIMEPAIlMH IO MOJYYCHHIO METaJTyPruuecKoi
POAYKIINH, €€ TaIbHEHIIeH 00paboTKe

IK-1.1 OcymiecTBisieT TEXHOJIOTHYECKHUE onepauuu no MOJTYYECHUIO
METAJLTyPTHYECKON IPOAYKIIHNH, €€ JalbHeleii 00paboTke




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padorta — 94,1 akaj. 4acos:
— aynuropHas — 90 akaj. 4acos;

— BHeaynutopHas — 4,1 aka. yacos;

— caMocTosTeNbHAs paboTa — 14,2 aka. 4yacos;
— B (hopMe MpakTU4IeCcKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas
KOHTaKTHas pabora

dopma TEKyIIEero

g
Z =
=)
= (B akaj. yacax) s X Bug KOHTPOJIs
Paznein/ rema 3 £ 2 . Kon
S g ©|caMOCTOSTENbHOH |  ycmeBaeMOCTH U
JUCLIATUINHBI 3 [ . | KOMIIETeHIH
O 2 £ padoThI MIPOMEKYTOUHOM
nma0. | mpakT. | 3 Q3
Tlex. Z'g aTTecTaluuu
3aH. | 3aH. |Q &
1. 3aTBepaeBaHUE CTAIN
N3yuenue
11 3arBepleBaHue Y
JUTEPaTypHI U
CTaJBHBIX CITUTKOB u
1 noarotoBka k. |[KoHTponpHas padora MK-1.1
HETPEPBIBHOIUTHIX .
KOHTPOJIBHON
3ar0TOBOK
pabote
7 O3HaKoMJIEHHE ¢
1.2 Pacuer 3arBepacBaHUs METOIUKON [IpoBepka
CTaJIbHBIX CJINTKOB u 3 3 pelieHus 3ajiad, pe3ysIbTaToB MK-1.1
HeTPePbIBHOJIHUTHIX MOATOTOBKA K peuIeHus 3a1ad. '
3aroTOBOK KoHTpoJbHOH  |KoHTposbHas paboTa
pabote
HWroro no pazneny 4 3
2. Kpucramumsanus cranu
Nzyuenue
JUTEPATYPHI
2.1 CoBpemeHHas TeopHs PATYPEL,
2,5 noarotoBka k- |[KoHTponbeHas padora MK-1.1
KpHCTAIUTH3aLuT .
KOHTPOJIBHON
pabote
NsyueHnue
JUTEPATYPHI,
7 03HAKOMJICHHE C ITpoBepka
METOIUKOH pe3yabpTaToB
CILICHNUS 33724 CIICHUS 33124
2.2 Kpucrannuueckas p ’ p Aad,
. 3 2 4 odopmiieHue 3anmra IK-1.1
CTPYKTYpa JIUTOH CTanu N
pe3yNbTaTOB TabopaTOPHOM
n1abopaTopHBIX paboTsl,
paboT, TOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOU
pabote
Wroro no pazneny 55 2 4

3. MakpocTpyKTypa MeTasa




Uzyuenne
JIUTEPATYPBI,
03HaKOMIJICHUE C [Iposepka
3.1 MaxkpocTpykTypa METOAUKOM Ppe3yJIbTaToB
CHTKOB KA, peuIeHus 3aaad, peuieHus 3a/1ad,
N 2 odopmieHue 3aluTa [K-1.1
THOJTYCITOKOWHOM u .
CHOKOHHOMN CTami pe3yJIbTaToOB nabopatopHon
11abopaTOPHBIX paboTsI,
paboT, TOArOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIBHON
pabote
7
Wzyuenne
JUTEPATypEI,
03HAKOMJICHHE C ITpoBepka
METOIUKOH pe3yibTaToB
3.2 MakpocTtpykTypa pelieHus 3aaad, pelieHus 3aad,
HETPEPHIBHOIUTHIX 1 odopmieHHe 3almra IK-1.1
3arO0TOBOK PEe3yJIbTaTOB 1a00paTOpHOI
1abopaTOpHBIX | pabOThI,KOHTPOJIbHAS
paboT, IOArOTOBKA pabota
K KOHTPOJBHOH
pabote
Wroro no pazneny 3
4. XuMmudeckasi HEOTHOPOTHOCTh
MeTajlla, BKJIFOYCHHS W Tas3bl B
CTaIu
Wzyuenue
JIUTEPATYPEI,
03HAKOMJICHHE C ITposepka
4.1 JennputHas u METOIUKO pe3yIbTaTOB
30HAJIbHAS XHMHYECKast pelieHus 3ajaad, pelieHus 3aj1ad,
HEOJTHOPOJIHOCTH CIIUTKOB U 1 odopmiieHHe 3ammTa [K-1.1
HEMPEPHIBHOIHUTHIX Pe3yJIbTaTOB 1a00paTOpHOI
3ar0TOBOK 71a00PaTOPHBIX paboTHL,
paboT, TOATOTOBKA | KOHTPOJIbHAS padoTa
K KOHTPOJIbHOU
pabote
7
Nsyuenne
JIUTEPATYPBI,
03HAKOMJICHHE C IpoBepka
4.2 Hemerannnueckue METOAUKOM pe3yabTaToB
BKJIIOYCHUsSI W Ta3bl B peuieHus 3aj1ad, penieHus 3aj1ad,
CIINTKaX u 1 odopmnenue 3ammra MK-1.1
HEMPePbIBHOJIHUTHIX pe3yNbTaTOB TabopaTOPHOM
3arO0TOBKax 71a00paTOPHBIX paboTHl,
paboT, TOArOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOU
pabore
Hroro mo pazaeny 2
5. JIeeKThI CTANbHBIX CIUTKOB U
HENPEPhIBHOJHUTHIX 3aTOTOBOK




Uzyuenne

JIUTEPATYPBI,
03HaKOMIJICHUE C [Iposepka
METOUKOMH pe3ynbTaToOB
peuIeHus 3aaad, peuieHus 3a/1ad,
5.1 Buyrpennue nedexTsl 0,5 0,5 odopmieHue 3ammTa [K-1.1
pe3yJIbTaToOB nabopatopHon
11abopaTOPHBIX paboTsI,
paboT, TOArOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIBHON
pabote
Wzyuenne
JUTEPATypEI,
O3HaKOMJICHHE C ITpoBepka
METOIUKOH pe3yibTaToB
52 ToBepxHOCTHbIE ) 05 pelieHus 3ajiad, pelieHus 3ajiad,
Jp— , odopmieHHe sammra IK-1.1
PEe3yJIbTaTOB 1a00paTOpHOI
11ab0paTOPHBIX paboTsI,
paboT, IOAr0TOBKA | KOHTPOJIbHAs paboTa
K KOHTPOJBHOH
pabote
Wzyuenue
JIUTEPATYPEI,
odopmiieHue 3amura
5.3 Jedexrsl popmsr 0,5 PE3YIIbTATOR nabopatopHoit I[K-1.1
11a00paTOPHBIX paboTsl,
paboT, MOArOTOBKA| KOHTPOJIbHAS paboTa
K KOHTPOJIbHOU
pabote
Hroro no pazneny 2 1
6. PaznuBouHBIE KOBIIIH.
HcTeuenue Merania U3 KoBIla
Nsyuenune
JIUTEPATYPBI,
03HAKOMJICHHE C IpoBepka
6.1 Cranepas3nuBOYHbIE METOJIUKOM pe3ysIbTaToB
KOBIIIH: KOHCTPYKITHSA, peuieHus 3aj1ad, penieHus 3a1ad,
OTHeyrnopHasi  (yTepoBKa, 1 1 odopmiieHue 3almTa IK-1.1
KOBIIEBbIE 3aTBOPBI, Pe3yJBTaTOB TabopaTOpHOM
9KCILTyaTalus 71a00PaTOPHBIX paboTHL,
paboT, TOATOTOBKA | KOHTPOJIbHAS padoTa
K KOHTPOJIbHOM
pabore
Nzyuenue
JIMTEPATYPHI,
03HAKOMJIEHHE C ITposepka
6.2 IIpomesxyToUHBIC METOTUKO pe3yIbTaTOB
KOBIIIH: KOHCTPYKITHS, peuieHus 3aaad, pelieHus 3aaad,
orHeymnopHass  (yTepoBKa, odopmnenue 3aIuUTa [K-1.1
KOBIIIEBBIE 3aTBOPBI, Pe3yJIbTaTOB 71a00paTOPHOI
IKCILTyaTalus J1ab0PaTOPHBIX paboTHl,
paboT, TOArOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIBHON
pabote




Uzyuenne

JIUTEPATYPBI,
03HaKOMIJICHUE C [Iposepka
6.3 I'uaponuHamMuKa METOTUKO Pe3yNbTaTOB
UCTEUCHUSI  MeTaia W3 peuIeHus 3aaad, peuieHus 3a/1ad,
KOBILIA. CkopocTb u 2 1 odopmnenue 3ammra IK-1.1
MPOJODKUTENHHOCTD Pe3yJIBTaTOB Ta00paTOpHOI
Pa3IMBKU CTAJIH 11abopaTOPHBIX paboTsI,
paboT, TOArOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIBHON
pabote
HUroro no pazaeny 4 2
7. HenpepbIBHAsE pa3iyBKa CTaH
Nzyuenne
JIUTEPATyPBI,
O3HAKOMJICHHE C
. [IpoBepka
METOTUKO
pe3ylbTaToB
peuieHus 3a/1ad,
odpopmteHHe penIeHus 3a/1ad,
7.1 Ycrpoiicteo MHJI3 7 6 6 P KOHTPOJIbHAS MK-1.1
Pe3yIbTaTOB
pabora. 3amuTa
71a00PaTOPHBIX .
UHMBUAYaTbHON
paboT, MoAroTOBKA
. paboTHI
K KOHTPOJIBHOH U
WHAWBHUTYaIbHOM
paboTtam
Nzyuenne
JIUTEPATyPBI,
O3HAKOMJICHHE C
o [IpoBepka
METOTUKO
pe3ysIbTaToB
peuieHus 3aj1ad,
7.2 TexHomoTHA penieHus 3a1ad,
. odopmiieHue
HENpepBIBHOM Ppa3IUBKU 5 5 8,2 KOHTPOJIbHAS K-1.1
Pe3yIBTaToB
cTanu paboTa, 3ammra
71a00PaTOPHBIX .
UHUBUYATbHON
paboT, TOATOTOBKA
o paboTbl
K KOHTPOJIBHOMN U
HWHAWBHUyaJIbHOM
paboram
HWroro no pazaeny 12 11 | 14,2
8. Pa3nuBKa cTany B N3JI0KHHLBI
Nsyuenune
JIUTEPATYPBI,
03HAKOMJICHHE C ITpoBepka
8.1 CmocoObl  pa3IUBKH 1 1 METOUKOM pe3ylIbTaToOB TK-1.1
CTaJX B M3JI0KHUILIBI peuieHus 3a1ad, pelieHus 3a1ad, '
MOJIrOTOBKA K | KOHTPOJIbHAsL paboTa
KOHTPOJIBHON
pabore
Nzyuenue
JUTEPATYPHI
8.2 Konctpyxkius patyphbl,
03HAKOMJIEHHE C ITposepka
W3JIOXKHUIL. TexHoIOTHS METOIHKOI C3VILTATOR
pPa3IMBKA B W3JIOKHUIIBI 0,5 1 A pesy. TIK-1.1
N N peuieHus 3aaad, peleHus 3aaad,
KUIISIIIEH, TOMYyCHOKOWHOM,
N MOATOTOBKA K | KOHTpOJBHAs paboTa
CIIOKOHHOM cTanu .
KOHTPOJIbHOM
pabore
Wroro no pazneny 15 2

9. KoHTponp KkayecTBa JIUTOTO

MCTaJljia




9.1 CnocolGbl  KOHTPOJIS

Wzyuenne

JUTEPATYPHI,
KauecTBa CIIUTKOB H
0,5 noarotoBka k. |[KoHrponbHas padora IK-1.1
HETPEPHIBHOJIHUTHIX .
KOHTPOJIBHOM
3aroTOBOK
7 pabore
92 Nzyuenne
) JINTEPATYPEI
TexHUKO-2KOHOMHYECKHE 0,5 1 PaTypE, DK3aMeH IIK-1.1
MMOJTOTOBKA K
MOKAa3aTeNN PA3IUBKH CTAIN
SK3aMEHY
HUroro no pazaeny 1 1
HUroro 3a cemectp 36 18 36 14,2 SK3aMeH
Hroro no aucumruinye 36 18 36 14,2 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanu3alMu  NPEeIyCMOTPEHHBIX  BMJOB y4eOHOW paOOThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOTMH B IpPENoAaBaHUM JAUCLUUIUIMHBI «Pa3iuBKa M KpUCTAIM3aLuUs
CTaJIN» UCHOJIb3YIOTCS TPaAULIMOHHAs U HHPOPMALMOHHO-KOMMYHHUKAIIMOHHAsS TEXHOJIOTUH.

Jlekuuy TPOXOIAT Kak B TPATUIMOHHON HMH(OpMAIMOHHON ¢opme, Tak U B (Gopme
JEKUUN-BU3YyAIM3ALUN C UCIIOJIB30BAaHUEM IIPE3ECHTALIMN B BUIE BUAEOMATEPUAIIOB.

JIeKIMOHHBIN MaTepuan 3aKpervisieTcss B XoJe JabopaTOpHBIX paboT M MPaKTHYECKUX
3aHATHMN, HA KOTOPBIX BBIIOJIHAIOTCS I'PYNIIOBIE WM MHANBHIyaJIbHBIC 3aJaHUS 110 IPONJCHHON
teme. [Ipu npoBeneHnn 1abOpaTOPHBIX 3aHATHH HCIIOJIB3YETCS METO/ KOHTEKCTHOT'O O0Yy4eHus,
KOTOPBIN IO3BOJISIET YCBOUTH MaTEpUaIl IIyTEM BBISIBICHUS CBSI3€H MEXy KOHKPETHBIM 3HAHUEM
U ero npuMeHenueM. [Ipu npoBeneHNN MPAaKTUYECKUX 3aHATHI HEOOXOAUMO IeJIEHAPABICHHO
HNEPeXOAUTh OT PENPOAYKTUBHBIX METOAOB OOy4E€HHS K YaCTHYHO-IIOMCKOBBIM MU
HCCJIEN0BATEIbCKUM METOJIaM, Pa3BUBAsl JIOTUYECKOE MBIIIJICHUE, YMEHUE apryMEHTUPOBaTh U
OTCTauBaTh COOCTBEHHOE MOHMMaHue Bompoca. C 3TOH 1ebl0 BO3MOXKHO HCIIOJIb30BaHUE Kak
TpaZMLIMOHHOM, TaK IPOOJIEMHON MHTEPAKTUBHOI 00pa30BaTENIbHBIX TEXHOIOTU.

CamocrosarenbHas paboTa CTYIEHTOB HEOOXoauMa IpH IOJATOTOBKE K JIEKIMSIM,
IPAKTUYECKUM M JIA0OpaTOpPHBIM 3aHATHUAM, KOHTPOJbHBIM W HHIAUBUAYAJIBbHOH paldoTam,
UTOTrOBOM arTecTanuu B opMe 3K3aMeHa.

6 YueOHO-MeTOIMYECKOE 0O0ecreyeHue CaMOCTOSITeIbHOI padoThl 00y4arouXCs
[IpencraBneno B mpuioxenuu 1.

7 OueHoYHbIe CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHUHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

OCHOBBI METAJLTypruYecKoro Mpou3BozcTea : yueOnuk / B. A. burees, K. H. Baosun, B.
M. Kosokonbies [u ap.] ; mox oomei penakmueid B. M. KomokoneiieBa. — 2-e u3m., crep. —
Cankr-IlerepOypr : Jlanb, 2020. — 616 c¢. — ISBN 978-5-8114-4960-6. — TekcT : 27eKTpOHHBIN
Il JTaus : snekrponHo-6ubmoreunas cucrema. — URL: https://e.lanbook.com/book/129223

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. bynrakoBa, A.Ml. OcHOBBI MoOJIyueHUs OTJIMBOK W3 CIJIAaBOB Ha OCHOBE J>Keje3a
[DnexTpoHHBI pecypc] : yued. mocodue / A. W. Bynrakosa,

T. P. 'mnpmanmuna, B. H. bapanos, T. H. Crenanosa. - Kpacnosipck : Cu0. ¢penep. yH-T,
2014. - 220 c. - ISBN 978-5-7638-2926-6. - Tekcr : oanekrponnsii. - URL:
https://new.znanium.com/catalog/product/507978

2. CronspoB, A. M. TexHonorndeckue pacueTbl MO HENPEPHIBHOM pa3iMBKE CTalH !
yuebHoe nmocooue / A. M. Cronsipos, B. H. CenuBanos; MI'TYV. - [2-e u3., MOATOT. 1O MeY. U3I.
2011 r.]. - Marnuroropck : MI'TY, 2015. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ turya.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true = (mara ooOpamienus: 04.10.2019). - MakpooObekr. - Tekct
ANIEKTPOHHBIN. - CBefeHus noctynHbl Takke Ha CD-ROM.

3. Konecnukos, 0. A. MeTtajuryprudeckiue TEXHOJIOTHA B BBICOKOIIPOHM3BOIUTEITHHOM
KOHBepTepHOM 1iexe - yueOHoe nmocooue / 10. A. Konecuukos, b. A. Bynanos, A. M. CTossipos ;
nox pea. B. A. bureesa; MI'TVY. - [2-¢ u3a., moarot. mo med. u3d. 2015 r.]. - MarHuToropek :
MI'TY, 2016. - 1 anekrpoH. ont. quck (CD-ROM). - 3armn. ¢ Tutyn. skpana. - URL:



https://e.lanbook.com/book/129223
https://new.znanium.com/catalog/product/507978
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true

https://magtu.informsystema.ru/uploader/fileUpload?name=2674.pdf&show=dcataloques/1/1131
421/2674.pdf&view=true . - MakpooOBeKT. - TeKCT : 3IeKTpOHHBIN. - CBEICHHS JOCTYITHBI TAKIKE
Ha CD-ROM.

B) MeTouuecKkue yKazaHus:

1. CenuBanoB B.H., CronspoB A.M. M3ydyeHune ucteueHus CTaad U3 KOBIIA HA MOJCIIU:
Meronudeckue yka3zaHus AJIs BRITIOJHEHUS JJa00paTOPHOM paboThI 10 AUCHUIUTHHE «Pa3nuBka u
KPUCTAJUTH3AIIUS CTAIN» IS CTyIeHTOB crienuainbHocTy 150101 cnenmanusanuu «Metamyprus
cranuy: Marautoropck, MI'TY, 2006. 8 c.

2. CromspoB A.M., CenuBanoB B.H. MN3yueHune BHYTpPEHHETO CTPOCHHS CTaJbHOMN
HENIPEPBIBHOIMTON 3aroToBKM: METOIUYEeCKHe YyKa3aHWs 10 BBIIOJHEHUIO JIabopaTOpHOU
paboThl mo aucuuiinHe «Pa3nuBKa W KpUCTAIU3aLMs CTaduy JUIsl CTYJCHTOB HAINpaBiICHUS
150400.62 «Mertamnyprus» KBaMpukauuun  «OakamaBp» — MAarHMTOropcK:  HM37-BO
MarnuToropck. roc. TexH. yu-ta um. I .. Hocosa, 2014. 19c.

3. CemuBanoB B.H., CromsapoB A.M. JledekTsl CTampHOrO CIMTKA: MeToaudeckue
yKa3aHug JUIsl  BBIOJIHEHUs JabopaTopHoil paboTel mo aucuuiuinHe «PasnuBka u
KpUCTATU3aIMs cTam» i cryneHToB cnenuanbHoctd 1101000 — Marnutoropek: MI'TY,
2003. 18c.

4. CemuBanoB B.H., CromsipoB A.M. OmpeneneHue TEXHOJOTUYECKHX IMapaMeTpPOB
pasnuBKU cTanu Ha cisiooBoir MHJI3 / Metoanveckue ykasaHusi Ui BBITIOJHEHHS KYPCOBOM
paboTel 1o mucHuIuinHe «Pa3iMBKa W KPUCTALIM3AIUS CTAW» CTYJISHTaAMH CICIHATbHOCTH
150101 «Metamnyprus uepabix MeTaisioB» — Marauroropck: ['OY BITO «MI'TVY», 2010. 20 c.

5. CenuBanoB B.H., CromsapoB A.M. OmnpezneneHue TEXHOJIOTUYECKUX I[1apaMETPOB
pa3nuBKU cTaau Ha coproBoii MHJI3 / Meroandeckue yka3aHusi Ui BBITIOJHEHHS KypPCOBOM
paboTel 1o mucHuIuinHe «Pa3iMBKa W KPUCTALIM3AIUS CTAW» CTYISHTaAMH CICIHATBHOCTH
150101 «Metamnyprus yepabix MeTaimioB» — Marautoropck: ['OY BITO «MI'TVY», 2010. 22 c.

r) IIlporpammHuoe ob6ecnieyenune u UHTEpHET-pecypchl:

IIporpamMmmHoe oGecnieueHne

HanmenoBanwue 10 Ne norosopa Cpoxk neicTBuUS TUIICH3UU
MS Office 2007 \n, 135 o1 17.09.2007 Geccpouro
Professional

7Zip CBOOOJIHO  PACIPOCTPAHSIEMOE OECCPOUHO

FAR Manager CBOOOIHO  pacImpoCTpaHsIEMOe OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Ha3BaHwme Kypca Cchlika
Nn MalMoHHas cucreMa - Enun KH Tyma K .
(bopmarno cuere JIHOC OKHO Jl0CTy URL.: http://window.edu.ru/
HHOOPMAIMOHHEIM PecypcaMm
ITouckoBas cucrema Axamemusi Google (Google

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

Scholar)

HaL[I/IOHaJ'IBHa}I I/IH(bOpMaI_II/IOHHO-aHaJ’II/ITI/I‘-IeCI(aH URL:

cucrema  —  POCCHHCKMI — WHJCKC — HayqHOTO https://elibrary.ru/project_risc.asp
mutupoBanus (PUHIL)

OnekTpoHHass 0a3a TEpPHOIWYECKUX u3MaHuid East

View Information Services, OO0 «MIBUC» hitps://dlib.eastview.com/



https://magtu.informsystema.ru/uploader/fileUpload?name=2674.pdf&show=dcatalogues/1/1131421/2674.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2674.pdf&show=dcatalogues/1/1131421/2674.pdf&view=true
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIIUIIHHBI (MOTYJIs1)

MaTepHaano-TeXHqucxoe obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:

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

- TEXHUYECKHMMH CPEJICTBAMHU OOYUEHUS, CIYXAIIUMH JJs TpEeACTaBICHUs y4eOHOM
uHpopMauuu OOJIBLIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPaHEHUs, IepeJadyd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

2. YueOHas ayauTopus Ui TPOBEAEHUS JIAOOpaTOpPHBIX 3aHATUH «MoaenupoBaHue
CTaJIeIJIaBUJIbHBIX ITPOLIECCOBY OCHAILIEHA JIAOOPATOPHBIM 000PYA0BaHUEM:

- 1abopaTtopHOE 00OPYAOBaHKE: YCTAHOBKA 10 MOJICIMPOBAHUIO UCTECUCHUS METalIa U3
KOBIIIa, CTEHJ C TEMIUIETAaMHM U3 HENPEpPbIBHOJUTBHIX 3aroTOBOK, CTEHJ C TEMIUJIETaMU W3
CTaJIbHBIX CIIMTKOB, CT€H/I C 00pa3iiaMu JeEeKTOB U3 CIINTKA;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayaquTopust U POBEICHHS IPAKTUICCKUX 3aHATHI OCHAIICHA:

- TEXHUYECKHMMH CpEJCTBAMU OOYUEHUs, CIyXallUMH Ui MpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIBTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadd u
npezcTaBieHus yueOHOH nH(popMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. YyeOHast ayIuTOpHsl Ul TPYNIIOBBIX U MHAMBUIYAIbHBIX KOHCYJIbTAIMH, TEKYILEro
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMIIBIOTEpHO# TexHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
Y C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

5. [Tomemnienue y1st CaMOCTOSITENIHHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

6. Ilomemenune pans XpaHeHHs W TNPOQUIAKTUYECKOTO OOCTYXHBaHHA y4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CHIeNMAIM3UPOBAHHON MEOEIIbIO: CTeITaXKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOMUECKON TOKYMEHTAINY H MaTEPUAIOB.



IMPUJIOKEHUE 1

6. YueOHO-MeTOAHYeCKOe o0ecneyeHne cCaMoCTOATeIbHOI padoThl 00y4a0IIMXCs

[To mucuumuinHe «Pa3nuBKa M KpUCTAJUIM3ALUS CTAIW» IPEIyCMOTPEHA ayJUTOpHas U
BHEAyJIMTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

AynutopHas caMoCTOsITelIbHasg padoTa CTYIEHTOB IPEAIOJaraeT  BBIIIOJIHEHUE
1abopaTopHBIX padoT, pelleHre 3aJa4 U paboTy Ha UMHTATOpax-TpeHakepax Ha MPAKTUYECKUX
3aHATHUSX, @ TAKXKE HATMCAHNUE KOHTPOJIbHBIX padoT.

JlaGoparopHnasi padora Nel «3ydeHure UCTEUEHHUS CTaIu U3 KOBILIA Ha MOJICTIN.

Ha naGoparopHoii ycTaHOBKE M3y4aeTCsl BIUSHUE BBICOTHI METaJUIa B KOBIIIE U JUaMETpa
OTBEPCTHS CTAKAHA CTAJIEPA3JIMBOYHOTO KOBIIA HA BEJIMYMHY BECOBOW CKOPOCTH Pa3JIMBKHU CTAJIH,
UCTEKAIOLIE 13 KoBIIa. Pe3ynbTaThl MOAEIMPOBAHUS NEPECUNTHIBAIOTCS Ha pPEalbHBIA KOBII
OTpeieIeHHON BMECTUMOCTH C HCIOJIb30BaHUEM CIIeLUaIbHBIX MAacIITaOOB. AHAIU3UPYETCS U
CpaBHUBACTCA BIMSHUE KaXJI0T0 (DakTOpa Ha BECOBYIO CKOPOCTh PA3IMBKHU CTAJIH.

JlaGoparopHas padora Ne2 «/I3ydeHre BHYTPEHHETO CTPOCHUS CTAIbHON HEMPEPBHIBHOIUTON
3arOTOBKHY.

[lo mnomepedyHbIM TEMIUIETAM IIYTEM SCKU3UPOBAHUS M3YYAOTCS KPUCTAUIMUECKOE
CcTpoeHue, JedeKThl MaKPOCTPYKTYPHl HENPEPHIBHONUTHIX 3arOTOBOK PAa3IMYHBIX BHUJIOB:
C15100BOM, COPTOBOM, OJIFOMOBOIA.

JladopaTopnasi padota Ne3 «/[eheKThl CTATLHOTO CITUTKAY.

C wucnonbp3oBaHHEM J1Ia0OPATOPHBIX OOpPa3lloB, METOJMYECKHUX YKa3aHUH U arjaca
U3y4aeTcss HECKOJIBKO 3a/JIaHHBIX IPENOo/aBaTelieM BHYTPEHHHX W TIOBEPXHOCTHBIX Je(eKTOB
CTAJIbHBIX CJIMTKOB Pa3HOM CTENEHU PACKUCICHHOCTH, MPUYHMHBI UX 00pa3oBaHHUS W MEphI IO
IPEIOTBPALICHHUIO.

Ha npakTudeckux 3aHATUAX OOydaroluecs pelarT 3a/1add Mo pa3iuvHON TeMaTHuKe U
BBIIOJHAIOT 3aJaHusl Ha HUMHUTATOpax-TpPEHaXepax I10 HENpPEepbIBHOM pa3iuBKe CTalld
(3HaKoMmcTBO ¢ o6opynoBanueM MHJI3 u TexHonoruei pa3auBKy CTalN).

IIpumepsI 3axa4:

1. Cranp mapku 60C2A pasnuBaercs u3 180-TOHHOTrO CTajgepa3’IMBOYHOIO KOBIIA Ha
yeTeipexpyubeBoit MHJI3 panguansuoro tuna. [lonepeunoe ceuenne cnsiooB 150x150 mm. Kakum
JIOJDKEH OBITh TMaMeTp KaHajla CTaKaHOB B IMPOMEXYTOYHOM KOBIIE JJI TOTO, YTOObI MOKHO
OBLIIO MOIEPKUBATH CKOPOCTH BBHITATHBAHUS 3arOTOBOK M3 KpUCTaIU3aTopa B npezenax 1,9-3,1
m/MuH? [IpoBecTn kiaccuuKaluio JaHHOW MapKy CTaJH.

2. Cranp mapku 80 paznuBaercs u3 120-TOHHOTO CTaJIepa3IMBOYHOIO KOBIIIA HA
yeTbipexpyubeBoii MHJI3 BepTukanbHoro tuna. [lonepeunoe ceuenue 3aroroBok 180%250 mm.
Kakum nomkeH ObITh TuaMeTp KaHajla CTaKaHa B CTAJIEPa3IMBOYHOM KOBILIE AJIsl TOTO, YTOOBI
MOYKHO OBLIO MOJIEPKUBATH CKOPOCTh BBITSATMBAHU 3ar0OTOBOK U3 KPHCTANIN3aTOpa B Mpeaeax
1,4-2,3 m/mun? IlpoBectu kitaccuuKalnoo JaHHOW MapKu CTAJIH.

3. Cranp Mapku 15mc pasnuBasiace u3 220-TOHHOrO CTajepa3IMBOYHOTO KOBIIA Ha
nByxpyubeBoit MHJI3 kpuBonuneitHoro tuna. [Tonepeunoe ceuenue cisiooB 190x1200 mm, a
MepHas JuyinHa 7 M. PaGouas ckopocTs BeITArMBaHus Obuia 1,25 m/muH. Yepe3 34 MuH MammHa
ObLi1a aBapHitHO ocTaHoBIeHA. CKOJIBKO MEPHBIX CIs100B OBUIO OTJIMTO U KaKOBa UX 001as macca?
[TpoBectu knaccupuKaio TaHHONH MapKu CTAJIH.

4. OnpenenuTh TOJLIMHY CJOs 3aTBEPIEBIIEr0 MeTalljla B CEpelMHE 30Hbl BTOPHUYHOTO
OXJaXJeHus JUIMHOM 9,8 M npu pasnuske ctanu mapku CBO8A B 3arotoBku ceuenuem 150%150
MM €O cKopocTbio 2,6 M/mMuH. Kpucrannuzarop narupyuseBoit MHJI3 panuansHOro Trna nuMeer
BeicoTy 900 mMm. [TpoBecTu knaccuukauio JTaHHONW MapKy CTaJIH.

5. OnpenenuTh JIMHY JIYHKU KUAKOW cTaid Mapku 38XM BHYTpH 3aroTOBOK CEYECHHEM
152x170 MM npu CKOPOCTH BBITATHBaHUS 2,8 M/MUH Ha nisiTupyubeBoit MHJI3 paauansHoro tuna.
[TpoBecTu KinaccuuKanuio JAHHONH MapKH CTaJH.

B Teuenue cemecTpa oOydaroniuecs MUIIYT KOHTPOJIbHBIE pPa0OThI, KaX/IbI pa3 oTBeyas
Ha OJINH TEOPETUYECKUI BOMPOC, BHIMOIHSS OJHO MPAKTHUYECKOE 3a/JaHKE M0 PEIICHUIO 3a/1a4u
COTJIACHO TEMATHUKH MPAKTUUECKUX 3aHITUN, KJIacCUPUIMPYS CTalb 3aJJaHHON MapKH.



Knaccugukanus cranu 3aaHHON MapKH MPOU3BOAUTCS 110 CISAYIOIIUM IPYIIIaM:
— COJEpIKaHue yriIepoJa;

— Ka4eCTBO;

— CTEIICHb JICTUPOBAHHS;

— CTEIEHb PACKUCIEHHOCTH.

IIpuMepsI KOHTPOJIBLHBIX 3aIaHUI

KonTtpoabnas padora Nel
3ATAHUE Nel

1. Kpucramiudeckass CTpyKTypa HENPEPBIBHOJUTHIX 3aroTOBOK, OTIUThIX Ha MHIJI3
BEPTUKAJIBHOIO THUIIA.

2. OnpenenuTh NPOIOJIKUTEIBHOCTD 3aTBEPICBAHUS U IIIyOUHY JIYHKH KHJIKOTO METaljIa B
HEMPEPHIBHOJIUTON 3arOTOBKE C pazMepaMu nomnepedynoro ceueHus 190x1500 mm u3 cranu Mapku
18I'C mipu BBITATHBaHHUU CO CKOPOCTHIO 1,3 M/MUH.

3. IIpoBecTtu kinaccuuKauo JaHHONH MapKH CTaNH.

3AJJAHUE Ne2

1. Kpucraminueckass CTpPyKTypa CJIMTKOB CIOKOMHOW CTaJld MHpPU PA3IMBKE CTAIA B
YIIUPEHHBIE KBEPXY MU3JI0KHHIIBI C TPUOBUIBHBIMU HAJICTABKAMH.

2. OnpenenuTh NPOJOHKUTEILHOCTD 3aTBEPACBAHUS U TTTyOUHY JIYHKH KHJIKOTO METallja B
HENPEPHIBHOIUTOMN 3aroTOBKE C pa3MepaMH IONEPEUHOro ceueHus 124x124 MM 13 ctanu Mapku
60C2A npu BBITSTUBAHUU CO CKOPOCTHIO 4,1 M/MUH.

3. IlpoBecTH KiIacCU(PHUKAIHMIO TAaHHONH MapKH CTaJIH.

3AZTAHUE Ne3

1. ®@akTophl, BAUSIOLUIUE HA 3aPOKICHUE U POCT KPUCTAJUIOB IIPU 3aTBEPACBAHUU CTAJIH.

2. OnpenenuTh NPOJOHKUTEILHOCT 3aTBEPACBAHUS U TTTyOUHY JIYHKH KHJIKOTO METalljia B
HETPEPHIBHOJIUTON 3ar0OTOBKE C pa3zMepaMu mornepeyHoro cedeHus 160x180 MM U3 cranu Mapku
38XT'HM mnpu BBITATMBaHUU CO CKOPOCTBIO 2,6 M/MUH.

3. [IpoBecTu knaccuduKaIyio TaHHOW MapKu CTaJIH.

3AJJAHUE Ne4

1. MakpocTpyKTypa CIWTKOB CHOKOWHOM CTaJd NpU pa3iMBKE B YIIUPEHHbIE KHHU3Y
W3JIOKHULBI C TEMJIOU3O0JSLMOHHBIMM BCTaBKaMH, BEJIMYHMHA TEXHOJIOTMYECKUX OTXOAOB IIpU
IPOKATKe.

2. OnpenenuTs TOJIIMHY CJI0s 3aTBEPAEBLIET0 METalljla Ha BBIXOJAE U3 KpUCTAJUIM3aTOpa
qHol 950 MM nipu pasnuBke ctanu Mapku 181'C Ha kpuBosnuneiinoit MHJI3 co ckopocteio 0,8
M/MUH.

3. [IpoBecTu knaccuuKanuio TaHHOW MapKH CTaJIH.

3AJJAHUE Ne5

1. MakpoCTpyKTypa CIWTKOB KHIISIIIEH CTaJIM C MEXaHMYECKUM 3aKy[TOPUBAHUEM U
TE€XHOJIOTMYECKHE OTXOJbl MeTajlja INpH IpoKaTke. Poib MOBEPXHOCTHON KOPKU ILIOTHOTO
MeTaJljla B TAKMX CIIMTKaX, MEXaHU3M ee (P OpMUPOBAHMUSL.

2. OnpenenuTs TOJIIMHY CJI0s 3aTBEPIEBIIET0 METajljla Ha BBIXOAE M3 KPUCTAJIIM3aTOpa
JHOM 1100 MM ipu paznuske ctanu mapku 15X CHJI Ha kpuBonmneitHot MHJI3 co ckopocThio
0,9 M/MuH.

3. [IpoBecTu kmaccuuKaIyio TaHHOW MapKU CTaJIH.

KourtpoJsbHas padora Ne2
3ATAHUE Nel
1. MakpocTpykTypa CIMTKOB KHUIISIIIEH CTadd € XUMHYECKUM 3aKy[TOPDUBAaHUEM U
TEXHOJIOTHYECKHE OTXOJAbl METAJIa IpPU IpOKaTke. Poib NMOBEPXHOCTHOM KOPKH IUIOTHOTO
MeTaJljla B TAKMX CIIMTKaX, MEXaHU3M ee (hOpMUPOBAHMUS.



2. OmnpenenuTs TIIyOWHY JYHKH >KHJIKOTO METajula B HEMPEPBIBHOIMTON 3aroTOBKE C
pasmepamu mornepedHoro cedueHuss 152x170 mm u3 cranu mapku 35XH mpu BBITATMBaHUU CO
CKOPOCTBIO 2,4 M/MUH.

3. IIpoBecTu knaccuuKaIyio TaHHOKW MapKu CTaJIH.

3AJTAHUE No2

1. MakpocTpyKTypa CIMTKOB IOJYCIOKOWHOM CTallu U TEXHOJIOTMYECKHUE OTXO/AbI MeTallia
npu UX Mpokarke. Poib MOBEPXHOCTHBIX MY3bIpEl B TaKUX CIUTKAX W MEXaHM3M HX
dbopMHUpOBaHHSL.

2. OmnpenenuTh TAYOMHY JIYHKH >KMIKOTO METaljla B HENPEPHIBHOIMTOW 3aroTOBKE C
pasmepamu noniepeyHoro ceuenust 120x150 mm u3 cranu mapku 80P mpu BBITATMBaHUU CO
CKOPOCTHIO 3,3 M/MUH.

3. IIpoBecTu knaccuuKaIyio JTaHHOW MapKH CTaJIH.

3AJTAHUE Ne3

1. ledpexThl MaKpOCTPYKTYpPHI HEIPEPHIBHOIUTOMN 3arOTOBKH YCAIOUHOTO MPOUCX 0K ICHUSI.

2. OmnpenenuTh MIYOMHY JYHKHM >KMJIKOTO METajula B HENPEPBIBHOIMTON 3aroTOBKE C
pasmepamu nomnepeunoro cedeHus 270x1200 mm u3 cranu mapku 171'1C npu BBITATUBAHUU CO
ckopocThio 0,95 M/MuH.

3. IIpoBecTtu kinaccuuKauo JAHHONH MapKH CTaJH.

3AJTAHUE Ne4
1. KapTuHa 30HaIbHONM XMMHYECKON HEOAHOPOTHOCTH YITUPEHHOTO KBEPXY CIUTKA CIOKOMHOMN
CTaJIH C MOSACHEHUSIMHU.

2. OmnpenenuTh TOJIIMHY CJIOS 3aTBEPJCBIIET0 METallla B CEpEeIUHE 30HbI BTOPUYHOTO
oXJaxJaeHus JUIMHOH 35,8 M npu pasnuske cranu mMapku Ct. 3nc Ha kpuBonuHernoit MHJI3 co
ckopocThio 1,2 M/MuH (kpucTtaiu3atop umeet Boicoty 1200 mm).

3. IlpoBecTH KiIacCU(pHUKAIMIO JAaHHONH MapKH CTaJIH.

KonTpoabHnas pabora Ne3
3AJJAHUE Nel
1. KapTuHa 30HaIbHONW XMMHYECKON HEOJHOPOIHOCTH CIIMTKA KUIIAIIEH CTaJIM C MEXaHUYECKUM
3aKyIOpPUBAHUEM C TIOSICHEHUSMHU.

2. OnpenenuTs TOJIIMHY CIIOS 3aTBEPACBIIETO METAUIA B CEPEJUHE 30HBI BTOPUYHOIO
OXJIAKJEHUS JUIMHOW 28 M mpu pasnuBke cranu Mmapku 10nc Ha kpuBonuHeitHo MHJI3 co
ckopocthio 1,05 M/MuH (kpuctamzarop umeer AauHy 1000 mm).

3. [IpoBecTu knaccuuKaIyio 1aHHOW MapKu CTaJIH.

3AJJAHUE Ne2

1. Cranepa3nuBOYHBII KOBII, yCTPOHCTBO U XapaKTEPUCTHKA.

2. Cranp mapku 10XCH/I pasnuBanace u3 260-TOHHOTO CTajepa3IMBOYHOIO KOBILIA HA
nByxpyubeBoit MHJI3 kpuBonuneitnoro tuna. [lonepeunoe ceuenue cnsiooB 220x1600 mm, a
MepHas januHa 9M. Pabouast ckopocth BeITAruBanus Obuta 0,8 m/mun. Uepe3 51 MuH MammHa
Obuta aBapuitHO ocTaHOBJIeHA. CKOJIBKO MEpPHBIX CIS00B OBUIO OTJIMTO W KaKoBa WX OOIIas
macca? IlpoBectu kinaccupuKaIuio JaHHONH MapKu CTaH.

3AJJAHUE Ne3

1. CranepaznuBounslii crennq MHJI3: HasHaueHue, ycTpOWCTBO, JOCTOMHCTBA U
HEJOCTaTKH.

2. Cranp mapku 20mnc paznuBaercs u3 300-TOHHOTO cTanepa3IMBOYHOrO KOBIIA Ha
nByxpyubeBoit MHJI3 kpuBonuueiinoro tuma. Ilomepeunoe ceuenue cns6oB 240x1100 mm.
Kakum nomxeH ObITh JUaMeTp KaHajla CTAaKaHOB B NMPOMEXKYTOYHOM KOBIIE JUIS TOTO, YTOOBI
MO’KHO OBLIO MOJAJEPKUBATh CKOPOCTh BBITATUBAHUS CISI00B M3 KPUCTAIIM3AaTOpa B Mpeaernax
0,4-1,1 m/mun? [IpoBecTu Kaccu(UKaLUIO JTaHHONW MapKy CTaJIH.

IIpumepHBbIe BONPOCHI 1Sl MOATOTOBKH K YCTHOMY OIIPOCY
1. Kpucramnuyeckass CTPyKTypa HENPEPBIBHOJMTHIX 3aroToBOK, OTaUThIX Ha MHJI3



BEPTUKAJIBHOTO THUIIA.

2. Kpucramnndeckass CTpyKTypa CIUTKOB CHOKOWHOW CTalyd TpPH pa3IMBKE CTAA B
VIIUPEHHBIE KBEPXY U3JIOKHUIIBI C TPUOBLTEHBIMU HAJCTABKaAMHU.

3. MakpocTpyKTypa HENPEpBIBHOIUTOr0 clisiba mpu pa3nuBke craaum Ha MHII3
BEPTUKAJIBHOI'O TUIIA, BEIMYMHA TEXHOJIOIMYECKUX OTXOJ0B METaIa.

4. ®akTopbl, BIUAIOIIKE Ha 3apOKIEHUE U POCT KPUCTAILJIOB MPU 3aTBEPIEBAHUN CTAJIH.

5. MakpocTpyKkTypa CIMTKOB CIOKOMHOW CTaJM IIPU Pa3JIMBKE B YIIUPEHHBIE KBEPXY
U3JIOKHUIBI C MPUOBUIBHBIMH HAJCTaBKAMH, BEJIUYMHA TEXHOJIOTUYECKUX OTXOJIOB IPHU HX
IIPOKATKE.

6. MakpoCTpyKTypa COPTOBOM 3aroTOBKHM MpPHU HEMPEpPbIBHOW pasinBke ctaiu Ha MHIJI3
pasnaIbHOrO TUIIA, BEIMYMHA TEXHOJIOTMYECKUX OTXO0I0B METaslIa.

7. MakpoCTpyKTypa CIWUTKOB CIOKOWHOM CTaJld MpU pas3iMBKE B YUIUPEHHbIE KHHU3Y
U3JI0KHUIBI C TEIUIOU3O0JSLIUOHHBIMU BCTAaBKaMH, BEJIMUYMHA TEXHOJOTMYECKHX OTXOOB IpHU
IPOKAaTKe.

8. MakpocTpyKTypa CIUTKOB KHUIIALIEH CTald U TEXHOJOTMYECKHE OTXOJbl METajla Ipu
npokatke. Poib MOBEPXHOCTHON KOPKM IUJIOTHOTO METalsla B TaKUX CIMTKAaX, MEXaHU3M e&
(dbopMupoBaHUSL.

9. MakpocTpyKTypa CIUTKOB MOJIYCIIOKOWHOM CTajIl M TEXHOJIOTUYECKUE OTXOJIbI MeTaslia
npu UX Mpokarke. Poib MOBEPXHOCTHBIX Iy3bIPEH B TaKUX CIATKAX W MEXaHM3M HX
dhopMHUpOBaHHS.

10. Kpucrammueckasi CTpyKTypa HENPEpPBIBHOIMTBHIX 3aroTOBOK, OTIUTHIX Ha MHII3
KPUBOJIMHEHHOTO THUIIA.

BheaynuropHas camocTosiTelbHas paboTa 0OO0ydarouXcs OCYILECTBIIAETCS B BUAE
M3YYEHHUS JIUTEPATyphl [0 COOTBETCTBYIOIIEMY pa3/eiy JUCIUIUIMHBI ¢ IPOpabOTKOM MaTepuana
U BbIIOJIHEHUS WHIUBHIYaJbHOH pabOThI IO ONPENEICHUI0 TEXHOJIOIMYECKHX IapaMeTpoB
HenpepbelBHON paznuBku ctanu Ha MHJI3 koHkpeTrHoro Tuma (TeMa OJHOIO W3 BapUaHTOB
3aJJaHUi Ipe/ICTaBIeHA B IPUIIOKEHUH 2).



MNPUJIO)KEHHUE 2

7. OueHoYHbIE CPeACTBA /ISl IPOBeeHUs MPOMEKYTOYHOM aTTeCTAlMU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Inanupyemsle
pe3yabTaThl 00yUeHHUS

O1neHOYHBIC CPEACTBA

[IK-1: CrtocoO€eH BBITTOIHAT TEXHOIOTHY

MIPOJTYKIINH, €€

JanpHenen oopadoTke

CCKHUC OICpaluru 110 IOJTYUCHUTIO MGT&HHYPFHHGCKOﬁ

IK-1.1

OcymiecTBisieT
TEXHOJIOTHYECKHE
orepanuu
MOJTy4YEHUIO
METaJUTyprH4eCKON
MPOIYKIIUH, ee
JnanpHeneln oopadboTke
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Teopemuueckue 60npocwl K IK3aMeHy:
1. Kpucmannuueckas cmpykmypa HenpepvleHOIUMbLX
3a2omoeok, omaumuix na MHJI3
8EPMUKAILHO20 MUNA.
2. Kpucmannuueckas cmpykmypa ciumko8 CHOKOUHOU
cmanu npu pasiueke Cmaiu 6 YWUpPeHHvle KEepxy
UBTIONCHUYBL C NPUOBLILHBIMU HAOCMABKAMU.
3. Maxpocmpyxkmypa HenpepvlgHOIUMO20 Cisiba npu
paznuske cmanu Ha MHJI3 eepmukanvbhoco muna,
BEIUYUHA MEXHOOSULECKUX OMX0008 Memaiid.
4. Dakmopul, enuslowue HaA 3apoxcoeHue U pocm
KPUCAILIL08 NPU 3ameepOesanu Cmaiu.
5. Maxpocmpykmypa caiumko8 cnokKouHou cmaiu npu
pasiueke 8 YVUWIUPEHHble KBEPXY U3NIONCHUYbL C
NPUOBLILHBIMU Haocmaskamu, genuduUHa
MEXHONO02UYECKUX OMX0008 NPU UX NPOKAMKe.
6. Maxpocmpykmypa copmosou 3a20mo6Ku npu
HenpepulgHol pasnueke cmanu Ha MHJI3 paouanvrozo
Muna,  GeIUYUHA  MEXHOIO2UYECKUX  OMX0008
Memanua.
7. Maxpocmpykmypa ciumko8 cnoKouHou cmanu npu
pasiueke 6 YUWUpeHHvle KHU3Y  UNONCHUYbL C
MenoU30IAYUOHHBIMU ecmaskamiu, genudUna
MEXHON02UYECKUX OMX0008 NPU NPOKAMKe.
8. Makpocmpykmypa ciumkoé Kunsawjeti cmanu u
MexHoI02UYecKue 0mxo0bl Memaiid npu npoxKamke.
Ponv nosepxnocmnoii xopku niommnozo memania 8
MAKUX CAUMKAx, MeXanusm e€ QpopmMupo8aHusi.
9. Maxkpocmpykmypa caiumkoe noaycnoKouHou cmaiu
U mexHono2uyecKkue Oomxoobl Memaniid npu  ux
npokamke. Ponb nosepxnocmmuwvix nysvipeil 8 maxux
CIUMKAX U MEXAHUZM UX POPMUPOBAHUAL.
10.Kpucmannuueckas cmpyKkmypa Henpepul8HOIUMbIX
3a2o0moeok, omaumvlx Ha MHJI3 xpusonumelnozo
muna.

11.7uopoounamuxa  ucmeuenus  memania  u3
CMAanepasiu8oUHO20 KOBUIA.

12. Iloocomosxa MHIJI3 k paznuske cmanu.
13.Knaccugpuxkayuss ~ MHJI3.  JJocmouncmea  u

Hedocmamku MHJI3 ¢ uzoenymoti mexnHonocuueckou
ocbio.

14. Koncmpykyuu kpucmannuzamopoe MHJI3.
15.Temnepamypro-ckopocmuotl pesxicum




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yNbTaThl 00YICHHUS

OneHouHble CpeCTBa

HenpepvleHol pa3IUeKU CMAU.
16. Ilpomescymounsiti kosut MHJI3.
17.YVcmpoiicmeo  30HbI  8MOPUUHO2O — OXNAJHCOEHUS
MHII3.
18.Vcempoiicmeo  cmanepaziusounvix — Kosuten  u
KOBULEBbIX 3AMBOPOS.
19.Texnonoeuss  HenpepwigHoli  pasiuéku  cmaiu
MemoooMm ‘‘naaska Ha naasky’’.

20, {echexmui CMAnbHbIX CAUMKO8 u
HeNnpepul8HOIUMbIX 3A20MOBOK.
21.Peorcum 8MOPUHHO20 OXJLAJHCOCHUS

HenpepulBHOIUMbIX 3A20MOBOK U C008.
22.Yempoiicmeo  acpeeamos pe3ku  3a20mMo80K Ha
MepHble OJIUHDIL.

Ha npaxmuueckux 3auamusax peuiaromcs 3a0a4u no
onpeoenenuio:

— MONUWUHBL CIOSL 3aMeepoesuLec0 Memaid 6

HEeNnpepvl8HOIUMOL 3A20MOBKe 015 PA3TUYHBIX MeC

mexnonocuyecxkozco karwanra MHJI3;

— MOJNUWUHBL NOBEPXHOCMHOU KOPKU NIOMHO20

Memania 8 Ciumke Kunswe cmaiu,

— 211yOUHbL 3a1e2aHusl NOBEPXHOCMHBLX NY3blpell 8

caumke noJyCnoKOUHOU Cmanu,

— NPOOOIAHCUMELHOCTU 3AMBEPOeBAHUSL CIATbHbIX

CIUMKOB U HeNPEPLIBHOTUMBIX 3A20MOBOK PA3NUUHO20

ceueHnus,

— NPOOOIHCUMENbHOCTNU PA3TUBKU MEMANLA 8

usnoxcHuywl u va MHJI3;

— NPOMSAACEHHOCTU JIVHKU HCUOKO20 MEMALNA 8HYMPU

Henpepul8HOIUMBIX 3A20MOB0K,

— ouamempa omeepCcmus KAHANa pa3iugo4Ho20

Cmakaua 8 cmanepasiueouHOM UlU NPOMENHCYMOUHOM

KOBUie 01 YCI08ULL PA3IUBKU CIATIU 8 U3TIONCHUYBL U

Ha MHJI3;

— npouzeooumenvrocmu MHIJI3.

Ilpumep 3a0anus na gvlnoaHeHue UHOUBUOYATbHOTL
pabomut

MuHHUCTEPCTBO HAYKU U BBICILIETO OOpa30BaHUs
Poccuiickoi denepanun
OI'BOY BO «MI'TY nm. I''1. Hocosa»
Kadenpa metannypruu 1 XUMHYECKHX TEXHOJIOTHHA

3AJJAHUE
Ha BBITIOJIHCHUE HHIUBUIYATHHON pabOTHI 1O
JTUCLMIIIINHE
«Pa3nuBKa M KPUCTAITH3AIUS CTAITH
oOyJaromemMycst rp.




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie

pe3yNbTaThl 00YICHHUS Ouenounie cpeacTsa

BBINIOIHUTE pacyeT HENPEPBIBHON PA3IMBKH
crany Ha AByXpyubeBoil MHJI3 kpuBosiMHETHOTO
THIIA JUIS CIIEYIOLIUX YCIOBUM:

- BMECTUMOCTb CTaJepa3IMBOYHOIO KOBIIIA
360 T;

- metayutyprudeckas jyjimna MHJI3 - 35,8 m;

- JUIMHA KpucTtam3aropa 950 MMm;

- paanyc KpUBU3HBI 0a30BOI CTEHKH

Kkpucrtammzaropa 8,0 M;

- mapka ctamu 08,

- pa3Mepbl ONEPEYHOI0 CEUEHUS 3ar0OTOBKU
250x1730 mm.

XapakTepHucTuKa 30Hbl BTOPUYHOTO
OXJIQXK]ICHUS TPUBEIeHa HA 000POTHOM CTOPOHE
3amanus. J{pyrue naHHbie, HEOOXOUMbIE AJIs
pacueTa, IPUHATh CAMOCTOSITEIIBHO.

Coneprxanue pabOTHI:
1. Onpenenenue napaMeTpoOB KUAKOTO
merama ([S], [P], ¢t).
2. Pacuér npoaoKUTEIbHOCTH
3aTBEPJIC€BAHMS 3arOTOBKH.
3. Onpenenenne paboydell CKOPOCTH U
JIMana3oHa CKOPOCTEM pa3InuBKH.
4. OnpeneneHure CKOPOCTH PA3JIUBKHU U
JInaMeTpa KaHaJlOB CTAaKaHOB B
CTaJIepa3IMBOYHOM U IPOMEKYTOUHOM
KOBIIIAX.
5. Onpenenenue napaMeTpoB HACTPOUKH
KPUCTAJUTH3aTOPA U 30HBI
BTOpUYHOTO oxnaxaeHus (3BO).
6. OnpenieneHre OCHOBHBIX TapaMETPOB
CHUCTEMBI OXJIaXKICHUS
KpHUCTAJIIIN3aTopa.
7. Pacyér pexuMa BTOPUYHOTO OXJIAXKICHHUS
3arOTOBKHM MPH BHITATUBAHUU €8
co ckopoctsio 0,75 M/MUH.
8. Pacy€T mIMTeNnbHOCTH Pa3IUBKH IIABKU
npu paboueit ckopocTu
BBITATUBAHMS 3aTOTOBKH.
9. Pac4€r rogoBoi MPONU3BOIUTEIIBHOCTH
MHJI3.
PykoBonutens paboTsl: mpod., A.T.H.
A.M. CronsipoB

0) Ilopsaiok mpoBeAeHUs MPOMEKYTOUYHON ATTECTAIlUM, MIOKA3ATEe/IM U KPUTEPHH
OLICHUBAHMS:
[IpomexxyTouHast aTTecTauus MO OUCHMIUIMHE «Pa3nuBka M KpucTauM3anus CTAIN)
BKITIOUAET TEOPETUYCCKUE BOMPOCHI, MTO3BOJISIONINE OIICHUTHh YPOBEHb YCBOCHUS 00yUAIONITUMUCS




3HaHWMA, W TPAKTUYECKUE 3aJaHUs, BBISBIAIONIAE CTENEHb CHOPMUPOBAHHOCTH YMEHUH U
BIIAJICHUH, 3alTUTy WHIMBUIYATHHON pabOTHI.

DK3aMeH M0 JIaHHOHM JMCUUIUIMHE MPOBOJUTCS B YCTHOW (DOopMe MO dK3aMEHAIIMOHHBIM
OusietaM, KaKIbld M3 KOTOPBIX BKJIIOYAET JBa TEOPETHUECKHUX BOIPOCA M OJHO MPAKTHUYECKOE
3aJaHKe B BUJIC 3a7a4H.

Ilokazamenu u Kpumepuu oUyeHUBAHUA IK3AMEHA:

— Ha OLICHKY «OTJMYHO» (5 6ayioB) — 00ydaromuiicss JeMOHCTPUPYET BHICOKUIN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe M TIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYeET
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUsAX MOBBIIICHHOMN CIIOKHOCTH;

— Ha OIICHKY «Xopomio» (4 6amia) — o0yJaromuiicsi JEMOHCTPUPYET CPEAHUN YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHbBI, HO JIOMYCKAIOTCS
HE3HAYUTEIbHBIC OIMOKN, HETOYHOCTH, 3aTPYAHCHHSI IIPH aHATUTHYECKUX OTIEPaIlUsX, IEPEHOCE
3HAaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHBIE CUTYAIIHH;

— Ha OIEHKY «YyIOBJIETBOPUTENbHO» (3 Oayma) — oOOydaromuiics JIEeMOHCTPHPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHWH, HaBBIKOB,
OOy4JaroIIMiCs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHS NpPU ONEPUPOBAHUHM 3HAHUSAMHU U
YMEHHSIMH TIPU X TIEPEHOCE HAa HOBBIC CUTYAIUH;

— Ha OLEHKY «HEeYJIOBJIETBOPUTEIbHO» (2 Oamna) — oOydaromuics AEMOHCTPUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIEC OIIMOKU, HE
MOJKET MOKa3aTh MHTEIUIEKTYalIbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4;

— Ha OLICHKY «HeyI0BJIeTBOPUTEJabHO» (1 0amt) — o0ydyaromuiicss He MOXET MOKa3aTh
3HAHHSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOXKET I0Ka3aTh
WHTEIJICKTYaTbHBIC HABBIKU PELUEHUA NPOCTbIX 334au.



