MMWHUCTEPCTBO HAYKW U BbICIIET'O OBPA30BAHHUS]
POCCHUHMCKOU ®EJEPALIMA

DenepanbHOe rocy1apcTBeHHOE GIOKETHOE 06pa30BaTeIbHOE YUPEKICHHE
BBICIIEr0 00pa30BaHus
" «MareuTOropcKHi rocy1apcTBEeHHBII TeXHHUECKHit yausepcuret um. .. HocoBa»

: e ‘\ YTBEPXIAIO
e A Jupexrop UMMuM
| jcf:—l»—«» = F’K'C CaBHHOB

20.02.2020r.

PABOYAS ITPOT'PAMMA JUCHUIIIMHBI (MOY.JI51)

PA3/INBKA U KPUCTAJUTH3ALIUA CTAJTH

Hanpasnenne noAroTosky (CrienuanbHOCTB)
22.03.02 METAJIJTYPTUS

Hanpasnennocts (mpoduiis/crienuanusams) mporpaMMbl

MerTanyprust 4epHbIX METaIOB

YpoBeHb BbICHIEro 00pa3oBaHus - GakaraBpuar
[IporpaMma noAroToBKH - akazeMuyeckuii GakanaBpuar

Dopma oOyueHns
3a04Hast

WMucruryr/ gpakynbrer  MHCTHTYT MeTasLTypru, MallHHOCTPOCHHUS 'Y MaTepHATO00paGOTKH
Kadenpa MeTtantypruu u XAMHYECKUX TEXHOJIOT Ut

Kypc 5

MaruuToropck
2019 ron




PaGouas nporpamma cocrasiiena Ha ocHoe ®I'OC BO mno HaIIPaBJIEHUIO MTOATOTOBKH
22.03.02 METAJUJIYPIMSI (ypoBenb GakanaBpuara) (npuka3 MunoOpHaykn Poccuu ot
04.12.2015 1. Ne 1427)

PaGouas nporpaMma paccMoTpeHa u 07106peHa Ha 3acean kapenper Meramnypruu u

XMMHYECKUX TEXHOJIOTHH
18.02.2020, mpoTokon Ne 6 /
' 3aB. kabenpon L A.C. XapueHko
Pabouas nporpamma oo6pesa Mmetoauueckoii Komnccnen I/IMMHM
20.02.2020 r. mpotokon Ne 5 - o C,___._ B Z’*"
[Ipencenarens . C. CaBuHOB

Pa6oyas mporpamma cocrasJiena:

npodeccop kadeapsr MuXT, a-p TexH. Hayk A.M. Cronspos

Peuensenr:
Hupextop OOO "IllnakcepBuc" , KaH/1. TEXH. HAyK '6—€zwl/ - A.b. Benuxwuii

el



JIucr akTyasm3anum pabodeii nporpaMmal

Pabouas mporpamma 1epecMoTpena, oocysxkiena u onobpena s peanusanuu B 2020 - 2021
y4eGHOM rojly Ha 3aceaHuu Kadenpsl MeTaypruy ¥ XMMHYECKUX TEXHOJIOTHH

Tlpotokon ot 37 g%) of. 29.40_'_ r. o Z
3aB. kadenpoit < A.C. XapueHko

Pa6ouas mporpaMma nepecMoTpeHa, o6cyxaeHa u ojo0pena Juis peanmusanuu B 2021 - 2022
y4eOHOM rojly Ha 3aceanuu Kagenpsl MeTannyprud 4 XMMHUYECKHX TEXHOIOT Ui

[IporoxomoT i 20 r. No
3aB. kadenpoit , A.C. XapueHko

Pa6ouas nmporpamma nepecMoTpeHa, obcyxaeHa u onobpena Juist peanusanuu B 2022 - 2023
y4eOHOM rojy Ha 3acenanuu Kabenapsl MeTamryprud 1 XMMHYECKHX TEXHOJIOTHH

[Iporokomor 20 . Ne
3aB. xadenpoii A.C. XapueHko

PaGouas nmporpamMma nepecMoTpeHa, 06cyxKeHa u ogobpena juist peaausanuy B 2023 - 2024
y4eOHOM roay Ha 3acefaHuu kadenpsl MeTamtypruu ¥ XMMHYECKHX TEXHOJIOTHH

IIpotokom ot _ 20 1. Ne
3aB. xadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHUs AUCHUIUIMHBI «Pa3MuBKa W KpHUCTAUIM3ALMS CTAIW» SBISIOTCA
O3HAKOMJICHHE oOOydarommxcs ¢ TmporeccaMu (HOPMHPOBAHHUS CTATbHBIX CIUTKOB H
HENPEPHIBHOIUTHIX 3aTOTOBOK, UX CTPOCHHEM, M3y4YeHHE CIIOCOOOB M TEXHOJOTHM MOTy4YeHHUS,
KauecTBa MPOU3BOAUMOM MPOTYKIIUH.

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

JucummuimHa PasnuBka W KpUCTauIM3alMsl CTald BXOAWT B BapUaTHBHYKO 4YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

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

Maremaruka

®dusuka

Mertainypruyeckas TeIJI0TEXHUKA

OCHOBBI METAITYPrU4€CKOI0 IPOU3BOACTBA

BerimutaBka cranu B KOHBEpTEpax

BerlutaBka cranu B 2J€KTporedax

DneKTpOMEeTaIITypIys CTalli U CIVIaBOB

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

[TonroToBka K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON pabOThI

ITonroroBka k cade u cjada rocyapCTBEHHOTO SK3aMEHa

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pe3ynbrare ocBoeHMs] AUCHMILIMHBL (MOyiisl) «Pa3inuBka M KpUCTaUIM3ALMS CTATIN
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

ITK-4 roTOBHOCTBIO HCIIOJIL30BATh OCHOBHEIC IMMOHATHS, 3aKOHBI 1 MOJCIN TCPMOJUHAMUKH,
XUMHUYECKOU KHHCTUKH, IICPCHOCA TCIIJIa U MACChI

3HaTh OCHOBHBIE 3aKOHOMEPHOCTH MPOILIECCOB MacCONEPeHOCca MPUMEHUTENIBHO K
MpolieccaM pazuBKH CTaJH, OMHUCHIBATh, PACCUUTHIBATH M aHATTM3UPOBATH
MIPOLIECCHI ITEPEHOCA TETJIa U MACChI, BBIACIATH (DaKTOPbI, ONPEIEISIOINEe
WX UHTEHCUBHOCTD

YMers pacmno3HaBaTh d(pPexTHBHOE penieHne oT HedPHEKTUBHOTO, IPU PEIICHUN
3a7a4 CJI0KHOI'0 TEIUIOOOMEHa

Bnagets METOJaMH pacueTa MpoLecCOB KOHBEKTHUBHOT'O TEIUIO- U MAaCCONEPEHOCA,
nepeaadu Teria U3TyIeHUEM U MOJIEKYJSIPHON TEIJIONMPOBOIHOCTHIO




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 16,9 akaj. 4acos:
—aynuropHas — 14 akaj. 4acos;
— BHeayuTopHas — 2,9 akaJi. 4yacoB
— caMmocrosTenbHas pabora — 118,4 akan. gacos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma arrecralyu - Kypcoasi paboTa, IK3aMeH

AynutopHast s
KOHTaKTHasl paboTa E 3 dopma TeKyIIEero
=
B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. acax) = A . p Kon
> 3 ©|caMOCTOATENHFHON | YCIIEBAEMOCTH U
JIACIMTUTHHBI R £ . | kxoMnereHun
o & padoThI IIPOMEKYTOYHOM
nab npakr. | S8
Tlex. : 128 aTTeCTaluu
3aH. 3aH. | Q &
1. 3aTBepaeBaHUE CTAIN
1.1 3arBepaeBanue
CTaJIbHBIX CIIMTKOB U Nzyuenue N
0,25 8 Y YcTHbIi onpoc TIK-4
HETPEePBIBHOJIHUTHIX JATEPaTyphI
3ar0TOBOK 5
1.2 Pacuer 3aTBepeBaHus
O3HaKOMJICHHUE C [posepka
CTaJIbHBIX CJIIMTKOB U o
0,25 0,5 8 METOJUKOM pe3yJIbTaToB I1K-4
HeTPePbIBHOJIHUTHIX
pelieHus 3a1a4 | penieHus 3aaaq
3ar0TOBOK
HWroro no pazaeny 0,5 0,5 16
2. Kpucramnuszanus cranu
2.1 CoBpemMeHHas Teopus N3ydenue o
P P 0,25 8 Y YcTHBIi onpoc TIK-4
KPHCTAUTH3AI[HH JIATEPATyPhI
W3yuenue
JIUTEPATYpPhI
PaTYPHI, ITposepka
03HAKOMJICHHE C
5 . Pe3yIbTaTOB
2.2 Kpucrammueckast METOHKOH CIIeHNS 3314
< 8P N 0,25 0,25 0,5/0,51| 8 peleHus 3a/1a4, p i TIK-4
CTPYKTYpa JIUTOH CTan 3aIuTa
odopmiteHue o
71a00paTOPHOI
pe3yabTaToB
paboTbl
1a60paToOpHBIX
pabor
Wroro no pazneny 0,5 0,25 0,5/0,51| 16
3. MakpocTpykTypa MeTaia
3.1 MakpocTpyKTypa
CIIUTKOB KUIISIIEH N3ydenne o
JUet, 5 10 i VYerHblit onpoc [1K-4
TMOJIYCIIOKOMHOU U JINTCPATyphI
CIIOKOMHOM CTann




Nzydenne
JIUTEPATYPBI,

ITposepka
03HAKOMJICHHE C C3VILTATOR
3.2 MakpocTpykTypa METOIUKON fﬂle}I]{I/Iﬂ sanau
HETPEPHIBHOIUTHIX 0,25 0,25 0,5/0,51| 10 | peuienus 3anad, p B ’ TK-4
3ar0TOBOK odopmnenue N
1a00paTOpHOI
pe3yIIbTaToB
paboThI
1a60paTOPHBIX
pabor
HWroro mo pasueny 0,25 0,25 ]0,5/0,51] 20
4. Xummueckas
HEOHOPOIHOCTh MeTallIa,
BKJIFOUCHVSI Y Ta3bl B CTAIH
Nzyuenue
4.1 lenpputHas u i
JIATEPaTypBHl,
30HAJIbHAS XMMUYECKast 3ammra
odopmiieHue N
HEOJHOPOIHOCTh CIIMTKOB 0,5 [0,25/0,251 8 C3VIILTATOR nabopatopHon TK-4
Y HETIPEPBIBHOIHUTHIX pesy paboThI
1a00paTOPHBIX
3arO0TOBOK
pabor
4.2 HemeTanmnyeckue
BKJIFOUCHUS U Ta3bl B Msvaenne
CIIUTKaX U 8 1 VYcTHBIH onpoc [1K-4
JIUTEpaTyphl
HETPePBIBHOJIHUTHIX
3arOTOBKAX
Hroro no pazaeny 0,5 10,25/0,251 16
5. edekTsl CTambHBIX CIUTKOB
Y HETIPEPHIBHOJIMTHIX 3ar0TOBOK
Nzyuenue o
5.1 Buyrpennue nedexTbl 4 Y VYeTHBIM onpoc TK-4
JIUTEPaTyphI
5.2 T[ToBepXHOCTHBIE N3ydenne o
P 4 v VYerHbIi ompoc TIK-4
nedexTs JIUTEPATYypPbI
N3ydenne o
5.3 Jedexrbl popmsr 0,25 4 v VYerHbl onpoc TK-4
JIUTEPaTyphl
HWroro no pazaeny 0,25 12
6. Pa3nmBoYHbIE KOBIIH.
lcTeuenue mMeransa U3 KoBila
6.1 Cranepa3nuBoyHble
KOBIIIH: KOHCT s,
PYyKH W3yuenne o
OrHeyrnopHasi pyTepoBKa, 4 VYerHbi onpoc TK-4
JIUTEpPaTyphl
KOBLIEBBIE 3aTBOPEI,
HKCILTyaTalus
6.2 ITpoMesxyTOUHBIE
KOBIIIH: KOHCT ust
DYKII, Nzydenue o
OTHeyrnopHas (pyTepoBKa, 4 VYerHbIl onpoc IK-4
JIUTEPATyPhI
KOBLIEBBIE 3aTBOPEI,
SKCITyaTalus
Nzyuenue
JIATEPaTypBHl,
patyp ITposepka
6.3 I'mpponuHamMuKa 03HAKOMJIEHHE C
. Pe3yIBTaTOB
WCTEUCHHUS MeTaJlIa U3 METOIUKON S
koB1a. CkopocTs U 0,25/0,251| 1/11 4 peleHus 3a1ad, p sanuTa ’ [1K-4
MPOJOIDKUTENHHOCTh odopmnenue N
71a00paTOpHOI
Pa3IMBKU CTAIN pe3y/IbTaToOB
paboTbl
71a60paToOpHBIX
pabor
Wroro no pazneny 0,25/0,251| 1/11 12

7. HenpepelBHAs pa3iuBKa
cTany




Nzydenne

JIUTEPaTypBhl,
03HAKOMJICHHE C
. [IpoBepka
METOIUKOH
Pe3yNbTaTOB
PCILCHIA 3a]1a1, eIIECHH 3a1a9
7.1 Yerpoiicteo MHII3 2 1,5/0,5U( 9,4 odopmiteHHe p sammTa ’ TK-4
pe3yJbTaTOB .
., | mabopatopHoi 1
nmabopaTopHOH o
KypcoBoO# paboT
paboTsl,
MOATOTOBKA K
KypcoBoil pabote
Nzyuenue
JIATEPaTypBHl,
03HAKOMJICHHE C
o ITposepka
METOIUKOH
pe3ylbTaToB
7.2 TexHoJOTHUs pelieHus 3a/1a4, emmenms 3a1a4
HENPEPBIBHON Pa3IUBKU 1 2/11 9 odopmnenue p sammTa ’ I1K-4
cTanu Ppe3yIbTaToB .
., | mabopaTopHOH U
nabopaTopHOi o
KypCOBOii pabot
paboTsl,
MOJTOTOBKA K
KypcoBoii paboTe
Wroro no pazneny 3 3,5/1,5U| 18,4
8. PaznuBka cTanu B
HN3JI0KHUIIBL
8.1 Cnioco0b! pa3inuBKu Nzyuenue N
p 2 Y VYcTHBIi onpoc TK-4
CTaJIX B M3JI0KHUILIBI JIATEPATyPhI
8.2 Konctpykius
W3JI0KHULL. TexHomorus
Nzydenne .
Pa3IHBKH B H3JI0KHHUIIBI 2 HTeDATYDEL VYcerHblit ompoc [K-4
KUIISLIEH, TOTyCIIOKOHHOM, patyp
CIIOKOMHOU CTaIn
Wroro no pazneny 4
9. KoHTpOoIb KauecTBa JIUTOTO
MeTajuia
9.1 Crioco6bI KOHTPOJIS
Ka4ecTBa CIUTKOB U N3ydenue o
2 M VYcTHbIi onpoc TIK-4
HeTPePbIBHOJIHUTHIX JUTEPATyPhI
3aroTOBOK
9.2 N3ydenue
TeXHUKO-9KOHOMUYECKHE JATEPATYPhI
2 PATYPEL, OKk3aMeH TK-4
MOKA3aTeNN Pa3IuBKH MOJATOTOBKA K
CTau 9K3aMEHY
Hroro mo pazneny 4
Hroro 3a cemectp 4/0,51 | 6/3,51 |118,4 9K3aMeH,Kp
KypcoBasi paboTa.
VTOro 1Mo JMCIMTIIHHE 4/0,5U | 6/3,51 |118,4 yp PaboTa; 1y 4

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMM  NPEeIyCMOTPEHHBIX BMJOB y4eOHOW pa®OThl B KayecTBe
00pa30BaTEeNbHBIX TEXHOJOTHH B IMPENOJaBaHUM JUCHUILIUHBI «Pa3nuBKa M KpHCTaLTU3AIH
CTaJIN» UCHOJIb3YIOTCS TPAAULIMOHHAs U MHPOPMALIMOHHO-KOMMYHHUKAIIMOHHAs! TEXHOJIOTHH.

Jlekuuy TPOXOIAT Kak B TPATUIMOHHON HMH(OpMAIMOHHON ¢opme, Tak U B (Gopme
JEKLMH-BU3yaIN3al1ii C UCIIOJIb30BaHUEM MPE3EHTALUI B BU/I€ BUICOMATEPUAIIOB.

JIeKIMOHHBIN MaTepuan 3aKpervisieTcss B XoJe JabopaTOpHBIX paboT M MPaKTHYECKUX
3aHATHUM, Ha KOTOPBIX BBIIOJIHSIOTCS I'PYIIIOBBIE UM UHAUBHyalIbHbIE 3alaHU 110 IPONHEHHOM
teme. [lpu npoBeneHnn 1abOpaTOPHBIX 3aHATHH HCIIOJIB3YETCS METOJ KOHTEKCTHOT'O 00Yy4eHus,
KOTOPBII MO3BOJIIET YCBOUTh MaTepUall IyTeM BbISIBICHUS CBsI3€H MEKIY KOHKPETHBIM 3HaHUEM
U ero npuMeHenueM. [Ipu nmpoBeneHNN MPAaKTUYECKUX 3aHATHI HEOOXOAUMO IeJIEHAPABICHHO
HNEPeXOAUTh OT PENPOAYKTUBHBIX METOAOB OOy4E€HHS K 4YaCTHYHO-IIOMCKOBBIM U
UCCIIEIOBATEILCKUM METOAAM, pa3BUBasi JOTHUECKOE MBIIIJICHUE, YMEHUE apryMEHTHpPOBATh H
OTCTauBaTh COOCTBEHHOE MOHMMaHue Bompoca. C 3TOH 1ebl0 BO3MOXKHO HCIIOJIb30BaHUE Kak
TpaZMLIMOHHOM, TaK IPOOJIEMHON MHTEPAKTUBHOI 00pa30BaTENIbHBIX TEXHOIOTUH.

CamocrosarenbHas paboTa CTYIEHTOB HEOOXoauMa IpH IOJATOTOBKE K JIEKIMSM,
NPaKTUYECKUM U JIAOOPATOPHBIM 3aHATHSIM, 3allIUTE KypCOBOM pabOTHI M HTOTOBOI aTTECTAIIUH B
dbopme dK3ameHa.

6 YueOHO-MeTOAMYeCKOE 00ecredeHue CAMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B mpuioxenuu 1.

7 OneHo4HbIe cpeacrea AJisl MIPOBEACHUA HpOMe)IcyTO'lHOﬁ arrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

OCHOBBI METAJTypruYecKoro npou3BozcTea : yueOnuk / B. A. burees, K. H. Baosun, B.
M. Kosokonbnes [u ap.] ; mox oomei penaknueid B. M. KomokoneiieBa. — 2-e u3m., crep. —
Cankr-IlerepOypr : Jlanb, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — TekcT : 37eKTpOHHBIN
Il JTaus : snekrponHo-6ubmoreunas cucrema. — URL: https://e.lanbook.com/book/129223

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. bynrakoBa, A.Ml. OcHOBBI MOJIyue€HHUS OTJIMBOK W3 CIIJIaBOB Ha OCHOBE JKeie3a
[DnexkTponHsIii pecypc] : yueob. mocobue / A. U. bynrakosa, T. P. I'unsmanmmna, B. H. Bapanos,
T. H. CremanoBa. - Kpacnosipck : Cu6. dhenep. yn-t, 2014. - 220 c. - ISBN 978-5-7638-2926-6. -
Tekcer : anexkrponnsiid. - URL: https://new.znanium.com/catalog/product/507978

2. CromspoB, A. M. TexHomorndeckue pacueThl MO HEMPEPHIBHOW pa3IMBKE CTalH !
yueOHoe mocodue / A. M. Cronsipos, B. H. Cenuanos ; MI'TY. - [2-e u3f., mOATOT. 1O 11€Y. U3I.
2011 r.]. - Maruautoropck : MI'TY, 2015. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ tuTyi.
JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true  (mata oOpamenus: 04.10.2019). - MakpooOwekT. - Tekcr
AJIEKTPOHHBIH. - CBeleHus 1ocTynHbI Takke Ha CD-ROM.

3. Konecnukos, 0. A. Metamnyprudeckue TEXHOJIOTUHA B BBICOKOIPOU3BOAUTEITHHOM
KOHBEpTepHOM 1iexe . yueObHoe mocooue / 10. A. Konecuukos, b. A. Bynanos, A. M. CTossipos ;
nox pea. B. A. bureesa; MI'TY. - [2-¢ u3n., moarot. mo ned. u3za. 2015 r.]. - MarHuToropck :
MI'TYV, 2016. - 1 snextpos. ont. auck (CD-ROM). - 3arm. ¢ tuty:. akpana. - 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 : 37eKTPOHHBIIA. - CBEIEHUS JOCTYITHBI TAKXKE
Ha CD-ROM.

B) MeTonuyeckue ykazaHus:

1. CenuBanoB B.H., CtonspoB A.M. M3ydueHue ucTeyeHus CTajlyd U3 KOBIIA HAa MOJEIU:
Meronuyeckue yka3zaHus JJIs BRITIOTHEHUS JIa0opaTopHOU paboTsl 1o nuciuiuimae «Pa3nuBka u
KpUCTAJUTM3AllAsS ~ CTallM» JUIS  CTyAeHTOB crnenuanbHoctd  22.03.02  cnenumanuzanuu
«Metamnyprus ctanuy: Marauroropck, MI'TVY, 2016. 8 c.

2. CromsipoB A.M., CenuBanoB B.H. H3yueHwe BHYTPEHHEro CTPOEHHUS CTaJbHOU
HENPEPBIBHO-JIUTON 3aroTOBKU: MeToanuYecKue YKa3aHHUS 110 BBINOJHEHUIO JabopaToOpHOM
paboThl mo aucuuiiuHe «Pa3nuBKa M KpUCTAIIM3alUsl CTANW» JJIA CTYACHTOB HaIpaBlICHUS
22.03.02 «MeTtamnyprusi» KBanupuKauu «bakagaBp» — MarHUTOropck: u3a-Bo MarHuTOrOpeK.
roc. TexH. yH-ta uMm. I'.1. Hocosa, 2016. 19c.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:
IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne norosopa Cpox aeficTBrs

JIMIICH3UN

MS Windows 7 71-1227-18 ot 08.10.2018 11.10.2021

Professional (1151 kiacco)

MS Office 2007 Professional  |Ne 135 or 17.09.2007 0eccpodHo

FAR Manager cB0OOAHO pacnpocTpansemoe [10 6eccpouHo

7Zip cB0001HO pacrpoctpansemoe [10 OECCPOYHO

MS Office Project Prof

2019(115 K120COB) J1-1227-18 ot 08.10.2018 11.10.2021



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

MS Office Visio
Prof 2019( s 1-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 10
Professional (s |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows
Server(ms J1-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2003
Professional

MS Windows XP
Professional(mna  |1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

Ne 135 ot 17.09.2007 0eccpovHO

IIpodeccuonanbuble 6a3bl JaHHBIX M MH(QOPMaIHOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika

Hanuonanehas MH(POPMALMOHHO-aHATUTHYECKAS URL:
cucreMa — Poccniickuii HHIEKC HAyYHOI'O [IUTUPOBAHMS '
(PUHID)
[TouckoBas cuctema Axanemus Google (Google
Scholar)
HNudopmanmonnas cuctema - EnquHoe okHO mocTyma K
HHGOPMAIMOHHLIM pecypcaM

9 MartepuajibHO-TeXHHYeCKoe ofecrevyeHne TUCIUTLTHHBI (MOTYJI1)

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

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

URL: http://window.edu.ru/

MatepuranbHO-TeXHUYECKOE 00ecrieYeHNe IUCIUIUIMHBI BKIIIOYAET:

1. YuebHas ayautopus Ui IPOBEICHUS 3aHATUI JIEKIIMOHHOTO TUIIA OCHAIIIEHA!

- TEXHMYECKUMHU CpeACTBaMM OOy4YEHHUs, CIyKallUMH Uil HpPEICTaBICHUS y4eOHOMH
uHpopMaluu OOJBIIOW ayIUTOPUH: MYJIbTUMEAMWHBIMU CpEJICTBA XpaHEHUs, Nepefadn U
npeJcTaBiIeHus yueOHON HHpopMaluy;

- CIIeLUAIN3UPOBAHHON MEOETIBIO.

2. YueOHast ayauTopusi JUId TIPOBEICHHS JAO0OpaTOPHBIX 3aHATHH «MojaenupoBaHue
CTaJITJIaBUIIbHBIX MTPOLIECCOBY OCHAILIEHA JIAOOPATOPHBIM 000PYI0BaHHEM:

- nabopaTtopHoe 000pyJOBaHKE: YCTAHOBKA [0 MOJEIMPOBAHUIO UCTEUEHUS METaljia U3
KOBIIIA, CTEH/] C TEMIUIETaMH U3 HEIPEPBIBHOIUTHIX 3aTOTOBOK, CTEH/ C TEMIIETAMU U3 CTAJIbHBIX
CJIUTKOB, CTEH/]I ¢ 00pa3iaMu 1e(PEKTOB U3 CIUTKA;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayauTopust [UTs IPOBEICHHS TIPAKTUIECKUX 3aHATHI OCHAIICHA:

- TEXHUYECKUMH CPEJICTBAMU OOYYEHHSs, CIYKalllUMU JUIsl TPEACTaBICHUS Y4eOHOM
uHpoOpManuK OOJBIIOW AayIUTOPHH: MYIBTUMEIMWHBIMU CPEICTBA XPAaHEHUS, Nepeiadn |
npecTaBiIeHus yueOHOM nH(popMaInu;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

4. YyeOHast ayTUTOPHUS /Il BBITOJIHEHHSI KYPCOBBIX pabOT OCHAIIIEHA!

- KOMITbIOTEpHO# TexHukou ¢ nmaketom MS Office, ¢ nmoaxmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. YueOHast ayauTOpus Ui TPYNIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTAIUH, TEKYILEro
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTeCTalluy OCHAIIECHA:

- KOMITbIOTepHO# TexHuKou ¢ nmaketom MS Office, ¢ noaxmoyennem k cetn «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA,

- CHIeIIMATM3UPOBAHHON MEOEIBIO.

6. [Tomenienue 1y1si CaMOCTOSITEIBHOM PAaOOTHI OCHAIIICHO:


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

- KOMITbIOTEpHOH TexHuKou ¢ nmaketom MS Office, ¢ noaximouenuem k cetn «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA,

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

7. Ilomemenue UIsi XpaHEeHUs M NPO(PUIAKTUYECKOIO OOCIYKUBaHUS Y4eOHOro
000py1I0BaHUS OCHAILICHO:

- CIIELMAIN3UPOBAHHON MEOEIIBIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOT0 000py10BaHHS;
- kadamu it XpaHeHus y4eOHO-METOAMYECKON TOKYMEHTALUU U MaTepUaIIOB.
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6. YueOHO-MeTOIMYECKOe 00ecreueHre CaMOCTOSITeJIbHOI padoThl 00y4aommxcest

[To pucuumiuHe «Pa3iuBKa M KpUCTAJUIM3ALUA CTAIW» MPELyCMOTpPEHA ayAUTOpHas U
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

AynuTopHas caMoCTOsITelIbHas paboTa CTYIEHTOB IPEAIOJaraeT  BbINOJIHEHUE
71a00paTOpHBIX paboT, pelIeHne 3aa4 1 padoTy Ha UMUTATOpaX-TPeHAKepax Ha MPAKTHIECKUX
3aHATUSX.

JlabopaTopnasi paGora Nel «/3yueHue ucTeyeHHs CTAIN U3 KOBIIA HA MOJEIINY.

Ha naGoparopHoli ycTaHOBKE M3y4aeTcsl BIMSHUE BBICOTHI METaJIa B KOBLIE U JUaMETpa
OTBEPCTHS CTaKaHa CTaJIEPa3IMBOYHOrO KOBIIA HAa BEJIMUMHY BECOBOW CKOPOCTH Pa3IUBKU CTallH,
UCTeKawlel U3 kopma. Pe3ynbTraThl MOJACIMPOBAHUS MEPECUNTHIBAIOTCS HAa PealbHbI KOBII
OIpeIEIEHHOM BMECTUMOCTH C HCIIOJIb30BAHUEM CIELHUAIbHBIX MaclITab0B. AHaIU3UPYETCS U
CpaBHUBAETCA BIMSHUE KaXJI0ro (DakTopa Ha BECOBYIO CKOPOCTh Pa3IMBKHU CTaJIH.

Jladopartopnass paGora Ne2 «l3ydyeHue BHYTPEHHETO CTPOCHHUS  CTaJIbHOU
HENPEPbIBHOIUTON 3arOTOBKH.

[Io nomepedHbIM TEMIUIETaM IIYTEM JCKU3UPOBAHMSI HU3YHAIOTCAd KPHUCTAJUIMYECKOE
CTpoeHue, Je(peKTbl MaKPOCTPYKTYPbl HENPEPHIBHONIUTBHIX 3arOoTOBOK PpAa3IMYHBIX BHUJOB:
CIsI00BOM, COPTOBOIA, OJIFOMOBOA.

Ha npaktuueckux 3aHATUAX OOydaroluecs pelaroT 3aJayd 10 Pa3IudyHOW TeMaTHKe U
BBIIOJHAIOT 3aJaHusl Ha HUMHUTATOpax-TpEHaXepax I10 HENpPEepbIBHOM pa3iuBKe CTalld
(3HakoMmcTBO ¢ o6opynoBanueM MHJI3 u TexHonoruei pa3auBKy CTalN).

IIpumepsl 3a1a4:

1. OnpenenuTh MPOJOIKUTEIBHOCTD 3aTBEPACBAHMS U INIYOUHY JIYHKH JKUJKOTO MeTajlia
B HENPEPBIBHOJIUTON 3aroTOBKE ¢ pasMepaMmu mnomnepedHoro cedeHus 190x1500 mm u3 cramm
mapku 18I'C npu BeITATMBaHUU cO cKOpocThio 1,3 m/muH. IlpoBectu knaccudukanuio JaHHON
MapKH CTaJu.

2. OnpenenuTs NPoIOJIKUTENLHOCTD 3aTBEPAECBaHMS U INIYOUHY JIYHKH JKHJIKOTO MeTalia
B HENIPEPHIBHOJINTOM 3ar0OTOBKE C Pa3MEPaMH MONEPEYHOro ceueHus 124x124 MM u3 cranu Mapku
60C2A 1mpH BBITSTUBaHUU CO CKOPOCThIO 4,1 M/MuH. [IpoBecT kiaccupuKanuio 1aHHOW MapKH
CTaJIH.

3. Onpenenuts NPOJOIKUTEILHOCTD 3aTBEPACBAHMS U INIyOUHY JIYHKH JKUJKOTO MeTalia
B HENIPEPHIBHOJINTOM 3ar0TOBKE C pazMepaMu nomnepeuHoro ceuenus 160x180 mm u3 cranu Mapku
38XI'HM npu BBITATMBaHUU CO CKOpocThio 2,6 mM/MuH. [IpoBectu kiaccuukamuio JaHHOU
MapKH CTaJIH.

4. Onpenenuthb TOJNIIKMHY CJIOS 3aTBEPJEBIIET0 METaJlJIa HA BBIXOJIE U3 KPUCTAUIU3aTOpa
JumHoN 950 MM mpu pasnuBke ctanu Mapku 181'C Ha kpuBonmuerinoit MHJI3 co ckopocTeio
0,8 m/muH. [IpoBecTn kmaccuuKaIyio TaHHOW MapKU CTaJIH.

5. OnpenenuTh TOJNLIMHY CJI0s 3aTBEPAEBILEr0 METAJUIA HA BBIXOJAE U3 KPUCTAIN3ATOPa
JHOoM 1100 MM ipu paznuske cranu mapku 15X CH/I Ha kpuBonuneitHot MHJI3 co ckopocThio
0,9 m/MuH. [IpoBecTr kaccu(UKaLUIO JAHHOW MapKy CTaJIH.

6. OnpenenuTh TIIyOMHY JIYHKH JKUIKOTO METajlyla B HENPEPBIBHOJIUTONH 3aroTOBKE C
pasmepaMu monepedHoro cedenuss 152x170 mm u3 cranu Mapku 35XH mnpu BHITSATMBaHUU CO
ckopocThio 2,4 Mm/mMuH. [IpoBecTu kiaccupuKkanno JaHHOW MapKu CTaJH.

7. OnpenenuTh TIyOMHY JYHKH JKUAKOTO METalja B HEMPEPHIBHOIUTON 3aroTOBKE C
pasmepamu moriepeyHoro cedenuss 120x150 mm u3 cranu mapku 80P mpu BBITATMBaHUU CO
ckopocthio 3,3 M/MuH. [IpoBecTr KiaccuuKannio JAHHOM MapKH CTaJH.

8. OmpenenuTh INTyOMHY JYHKH JKUAKOIO METajlja B HENPEPHIBHOJIMTON 3arOoTOBKE C
pasmepamu nonepednoro ceueHus 270x1200 mm u3 cranu mapku 171'1C npu BRITITUBaHUM CO
ckopocTtbhio 0,95 m/MuH. [TpoBecTn KiaacCupUKAIUIIO TAHHON MapKH CTaJIH.



9. OnpenenuTh TOJLIMHY CJI0s 3aTBEPACBILEIO METAUIA B CEPEIMHE 30HBI BTOPUYHOTO
oxJIKIeHus1 IHOU 35,8 M nipu pasnuBke ctanu mapku Ct. 3nc Ha kpuBonuHerHon MHJI3 co
ckopocThio 1,2 M/mMuH (kpuctammuizarop umeer Boicoty 1200 mm). [IpoBectu knaccuduxaryo
JTAHHOW MapKH CTaJIH.

10. OnpenenuTh TOJIIUHY CJIOS 3aTBEPJIEBIIETO0 META/Ia B CEPEIMHE 30HbBI BTOPUYHOTO
OXJIKJICHUSI IJIMHOW 28 M mpu paznuBke ctanu mapku 10mc Ha kpuBosuneitnon MHIJI3 co
ckopocthio 1,05 M/mMuH (kpuctamummsarop umeer uymHy 1000 mm). IIpoBectn knaccupukauio
JTAHHOW MapKH CTaJH.

11. Crans mapxku 10XCH/I paznuBanach u3 260-TOHHOIO cTalepa3IMBOYHOrO KOBIIA Ha
nByxpyubeBoii MHJI3 kpuBonuneiinoro tuna. Ilonepeunoe ceuenue cinsa6oB 220x1600 mm, a
MepHas jauuHa 9Mm. PaGouas ckopocth BeITsTHBaHUS Obiia 0,8 M/muH. Uepes 51 MuH mamuHa
Obla aBapuitHO ocraHoBiieHA. CKOJIBKO MEpPHBIX CisI00B ObUIO OTIMTO M KakoBa HUX oOIas
macca? IIpoBectu Ki1accupuKaIio JaHHONH MapKu CTaJH.

12. Cranp mapku 20mnc pasnuBaercsd u3 300-TOHHOrO cTajgepas3IMBOYHOrO KOBIIA Ha
nByxpyubeBoii MHJI3 kpuBonuueiinoro tuma. Ilonepeunoe ceuenue cnsi6oB 240x1100 mm.
Kakum nmomxeH ObITh JUaMeTp KaHalla CTaKaHOB B MPOMEKYTOUYHOM KOBILIE AJISi TOTO, YTOOBI
MO’KHO OBLIO MOAJEPKUBATh CKOPOCTH BBITATMBAHUS CIS00B M3 KPUCTAINIM3AaTOpa B Ipeaesax
0,4—1,1 m/Mmun? [IpoBecTn KIaccuUKaAIMIO TaHHOKH MapKH CTaJIH.

13. Cranp mapku 60C2A pasznuBaetcs u3 180-TOHHOrO cTajnepa3’IMBOYHOIO KOBINA Ha
yetbipexpyubeBoii MHJI3 paguansnoro tuna. [lonepeunoe ceuenue cisi6oB 150x150 mm. Kakum
JIOJDKEH OBITh TMAaMETp KaHajla CTaKaHOB B IPOMEXYTOYHOM KOBIIE IS TOTO, YTOOBI MOYKHO
OBLJIO MOAEPKUBATH CKOPOCTH BBITSATHBAHUS 3arOTOBOK M3 KpUCTaIn3aTopa B npeaenax 1,9-3,1
m/mMuH? [IpoBecTn knaccuuKanuio JTaHHOW MapKy CTaJIH.

14. Cranp mapku 80 pasznuBaercs u3 120-TOHHOro cCrajepa3IMBOYHOrO KOBILIA Ha
yetblpexpyubeBoii MHJI3 BeptukanbHoro tumna. Ilonepeunoe ceuenue 3arotoBok 180%250 mMm.
Kakum nomkeHn ObITh AHaMeTp KaHalla CTakaHa B CTAJIEPa3IMBOYHOM KOBIIE AJISI TOTO, YTOOBI
MO3KHO OBLIIO MOJAJIEP’)KUBATh CKOPOCTh BRITATMBAHUS 3arOTOBOK M3 KPUCTANIN3aTOpa B Ipeienax
1,4-2,3 m/mun? [IpoBecTu kiaccu(uKaluio JaHHONW MapKy CTaJIH.

IIpumepHBIE BONPOCHI 1JIsA NOATOTOBKH K YCTHOMY OIIPOCY

1. Kpucramnudeckasi CTpyKTypa HENPEPBIBHOJIUTHIX 3aroTOBOK, OTIAUTHIX Ha MHJI3
BEPTUKAJIBHOTO THUIIA.

2. Kpucrammmueckasi CTpyKTypa CIMTKOB CIOKOWHOM CTalM TPH pa3jIMBKE CTald B
VIIMPEHHBIE KBEPXY U3JIO0KHUIIBI C TPUOBLTFHBIMU HAJCTaBKaAMHU.

3. MakpocTpyKkTypa HENPEPHIBHOIUTOTO Cisiba mpu pasnuBke cramm Ha MHII3
BEPTUKAJIIBHOTO THIIA, BETUYMHA TEXHOJIOTMUECKUX OTXO0B METalIa.

4. ®akTopsbl, BIUAIOIINE Ha 3ap0K/I€HUE U POCT KPUCTAJIJIOB NP 3aTBEPI€BAHUN CTAJIH.

5. MakpocTpyKTypa CIMTKOB CIIOKOMHOW CTajdy IpPHU pPa3IMBKE B YIIUPEHHBIE KBEPXY
U3JIOKHUIBI C TMPUOBUIBHBIMU HAJCTaBKaMH, BEJIUYMHA TEXHOJIOTMYECKUX OTXOJIOB IPHU HX
IIPOKATKE.

6. MakpocTpyKTypa COPTOBOM 3arOTOBKH MPU HEMPEPHIBHOW pa3znuBke ctanu Ha MHJI3
pasnaIbHOrO TUIA, BEIMYMHA TEXHOJIOITMYECKUX OTXO00B METaJlIa.

7. MakpOCTpyKTypa CIMTKOB CIIOKOMHOM CTaJld NpU Pa3jIUBKE B YIIUPEHHbIE KHU3Y
W3JIOKHULBI C TEIJIOU30JSLMOHHBIMU BCTaBKaMM, BEIMYMHA TEXHOJOTMYECKMX OTXOJOB IIPU
IIPOKAaTKe.

8. MakpoCTpyKTypa CIMTKOB KHUIISIIEH CTAIN U TEXHOJOTUYECKUE OTXOAbI METaIa pU
npokatke. Poib MOBEPXHOCTHON KOpPKM IUIOTHOIO MeTajljla B TaKMX CIMTKAaX, MEXaHU3M €€
dbopmMHpOBaHUS.

9. MakpocTpykTypa CIUTKOB TOJIYCIIOKOMHOM CTald M TEXHOJOTHYECKHE OTXObI
MeTaula Ipu UX NpokaTtke. Pojab MOBEPXHOCTHBIX MY3bIpEH B TAKUX CIUTKAX M MEXAHU3M HX
dhopMHUpOBaHHSL.

10. Kpucraminueckass CTpyKTypa HENPEPHIBHOJIUTBHIX 3aroTOBOK, OTIMTHIX Ha MHJI3
KPUBOJIMHEHHOTO TUIA.



BueaynutopHass camocTosATenbHas paboTa OOy4YarolIMXCsl OCYIIECTBISIETCS B BHIC
W3YYEHHUS JUTEepaTyphl IO COOTBETCTBYIOIIEMY pa3AeNy JUCIUILUIMHBI ¢ TPOpabOTKOM MaTepuana
¥ BBITIOJIHEHUE KYPCOBOI pabOTHI MO OMPEAETICHUIO TEXHOIOTMYECKUX MTapaMeTpOB HENPEPBIBHON
Pa3MBKHU CTau onpeaeneHHoi Mapku Ha MHJI3 koHkpeTHOro THna (mpuMep OJHOTO BapHaHTa
3a/1aHUs IPUBEACH B IPHIIOKEHUH 2).

[TpumepHBIE TEMBI KYpCOBOM pabOTHI:

1. Onpenenenre TEXHOJIOTUYECKUX [TapaMETPOB HENIPEPHIBHOM pa3iMBKU cTaau Mapku 08mc Ha
cisiooBoit MHJI3.

2. OmnpeseneHue TEXHOJIOTHYECKUX TapaMeTPOB HENIPEPHIBHOM pa3IMBKU CTaIu Mapku 60C2A Ha
coproBoii MHJI3 3akpeIToil cTpyeil.

3. OnpeneneHne TEXHOJIOITMYECKUX TapaMEeTPOB HEMPEPHIBHOM Pa3IuBKKU CTalIM Mapku Cr.3cn Ha
coptoBoit MHJI3 oTKkphITOM CTpyeH.
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7. OneHo4YHbIE CPEACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOM aTTeCcTAluU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CTpyKTypHBIii
3JIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs

O1neHOYHBIC CPEACTBA

IIK-4 - roTOBHOCTBIO MCII0JIb30BATH OCHOBHBIE MMOHATHSA, 3AKOHbI 1 MOJ1€¢JIM TEPMOJAHUHAMUKHA, XHMHYECKO KHHETHKH, IICPEHOCA TeIlJIa 1 MaCChbl

3HaTe

OCHOBHble 3aKOHOMepHOCmU npoyeccos
MAcconepeHoca NpUMeHumenbHO K npoyeccam
pasaueku cmanu, OnUCbl8ams, paccHumsléams
U GHAIU3UPOBAMb NPOYECCHI NEPEHOCA Menia U
Maccwl, 6vloensims (hakmopul, onpeoenaoujue
UX UHMEHCUBHOCMb

Teopemuueckue 60npocwl K IK3ameHy:
1. Kpucmaniuueckas cmpykmypa HenpepuleHOIUMbIX 3a20mMoeoK, omaumvlx Ha MHII3
BEPMUKATILHO20 MUNA.
2. Kpucmannuueckas cmpykmypa Ciumko8 CHOKOUHOU CMAiu Npu pasiueke Cmaiu 8
ViUpeHHble KEEPX)Y UNONCHUYbI ¢ NPUOBLILHBIMU HAOCMABKAMU.
3. Makpocmpykmypa HenpepvlHoIumo2o cisiba npu pasiuske cmanu va MHJI3 eepmukanvrozo
Muna, 8eIUYUHA MEXHOI0SULECKUX OMX0008 MeMAd.
4. @axkmopwi, srusiOWUE HA 3APOACOCHUE U POCH KPUCMATLIO08 NPU 3aMEepOesanu CImau.
5. Maxpocmpykxmypa caumko8 CHOKOUHOU CMAlu Npu pasiueke 8 YUUPeHHble KEepXy
UBTIOJCHUYBL C NPUOBLIGHBIMU HAOCMABKAMU, GETUYUHA MEXHOLOSUYECKUX OMX0008 Npu ux
npoxkamexe.
6. Makpocmpykmypa copmogoil 3a20mo6Ku npu HenpepvieHou pasiueke cmanu na MHJII3
PaouanbHo20 Mund, 6eIUYUHA MEeXHOL0SUYECKUX OMX0008 Memad.
7. Makpocmpykmypa ciumko6 CHOKOUHOU CIAU NPU PA3TUEKE 8 YULUPEHHbLE KHU3Y U3TONCHUYbL
¢ MenIOU30NAYUOHHBIMU 6CIMABKAMU, 8ETUYUHA MEXHOLOSUYECKUX 0OMX0008 NPU NPoKamKe.
8. Maxpocmpykmypa ciumkoe Kunsweu Cmaniu u mexuoio2uyeckue omxoobl Memania npu
npoxamke. Ponb noeepxnocmnoii KOpku ni0mMHo20 Memaiia 6 makux CIumkax, Mexamusm eé
Gopmuposarus.
9. Maxkpocmpykmypa caiumkos noLyCnOKOUHOU CMAlu U MexXHOI02UYecKUue Omxoobl Memaiid
npu ux npokamke. Ponb nogepxmocmuuix nysvipeli 6 MaKux CIUMKAx U MeXaHusm ux
Gdopmuposarus.
10. Kpucmannuueckas cmpykmypa HenpepvleHOIUMbIX 3a20mosoK, omaumeix Ha MHJI3
KPUBOIUHEUHO20 MUNA.
11. l'uopoounamuxa ucmeyenuss MEMaia U3 Cmaiepaziu8ouHo20 Kosud.




CTpyKTypHBIii
3JIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs

O1neHOYHBIC CPEACTBA

12. Iloocomosxka MHJI3 k paznuske cmanu.

13. Knaccuguxayusa MHJI3. Jocmouncmea u neoocmamxu MHJI3 ¢ uzoenymoti
MEeXHON02UUECKOU OCbIO.

14. Koncmpyxkyuu kpucmanauzamopos MHJI3.

15. Temnepamypno-ckOpoCmMHOU pedcum Henpepbl8HOU PA3IUEKU CMAIU.

16. IIpomesicymounviii koswt MHJI3.

17. Yempoiicmeo 30Hb1 6mopuunozo oxaaxcoenuss MHJI3.

18. Yempoiicmeo cmanepaznugounsix Koguiel U KOGUIEBBIX 3amMEOPO8.

19. Texnonozus Henpepvl8HOU PA3IUBKU CIMAIU MEMOOOM “NIa8Ka HA NIABKY .

20. lepexmbi cmanvHbIX CAUMKOS U HENPEPLIBHOIUMBIX 3A20MOBOK.

21. Pestcum 6mopuyHo20 oXaaxcoeHusi Henpepul8HOIUMbIX 3A20MOBOK U C008.

22. Yempoiicmeo azpe2amos pe3ku 3a20mo80K Ha MepHble OJIUHDL.

YMmers

pacnosnasams  3pekmusnoe pewieHue om
HeappexmusHoeo, npu  peweHuu  3a0a4
CILOJICHO20 MENI00OMeHa

Ha npakmuueckux 3aHAMUAX peuiaromcs 3a0a4u no onpeoeneHur:
— MONIWUHDL CIOSL 3aMBePOesULec0 MEeMAJLLA 8 HENPEPLIBHOIUMOU 3a20MO8Ke 05l PA3IUYHBIX
Mecm mexHoso2uvyeckozo kanana MHII3;
— MOAWUHBI NOBEPXHOCMHOU KOPKU NJIOMHO20 MEMAld 8 CIumKe KUunaweu cmanu,
— 2/1YOUHDL 3a1e2anUsl NOBEPXHOCHHBIX NY3bIpeli @ CAUMKe NOJIYCNOKOUHOU CIAU,
— NPOOONAHCUMENILHOCTIU 3AMBEPOEBAHUS CMAIbHBIX CIUMKO8 U HENPEPbIGHOIUMbBIX 320MOB0K
PA3IUYHO20 CeYeHusl,
— NPOOONHCUMENILHOCIIU PA3TUBKU MEMATLLA 8 U3N0dcHUYbl u Ha MHJI3;
— NPOMSIIHCEHHOCTU JIYHKU HCUOKO20 MEMAilad 6HYMPU HENPEPLIBHOIUMBIX 3a20MOBOK;
— ouamempa omeepcmusi KaHaia pa3iueoyHo20 CMaKkana 6 CmaiepasiuoyHoM Uil
NPOMEANCYMOYHOM KOBULE O/ YCIL08UL PA3TUBKU CIANU 8 U3N0XHCHUYbL U Ha MHJI3;
— npouzeooumenvrnocmu MHJI3.

Bnanets

Memooamu pacuema npoyeccos
KOHBEKMUBHO20 MeNnio- U MACCONnepeHocd,
nepeoauu menna usnydeHuem u MOoNeKyIsPHOU
Meni0npo8OOHOCHIbIO

Ilpumep 3a0anun na Kypcosyio pabomy
MuHucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
OI'BOY BO «MI'TY um. I''1. Hocosay
Kadenpa meranmyprium 1 XuMHUYECKUX TEXHOJIOTUN




CTpyKTypHBIii
3JIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs

O1neHOYHBIC CPEACTBA

SAJAHMUE
Ha BBITIOJIHEHUE KYPCOBOM PaOOTHI IO TUCIIATUTHHE
«Pa3nuBKa ¥ KPUCTATUTU3AIHS CTAIIH)
obOyyJaromemMycs Tp.

BbInomHUTE pacyeT HempephIBHON PA3JIMBKU CTAllM HA  JIBYXPY4YbeBOI
MHJI3 kpuBOIMHEHHOTO THIIA JIJISl CIIEIYIOIINX YCIOBUM:

- BMECTUMOCTD CTaJIepa3IMBOYHOIO KOBILIA 360 T;

- Metayutyprudeckas qiuHa MHJI3 35,8 m;

- JUIMHA KPUCTAILIIU3aTOpa 950 mmMm;
- paauyc KpUBU3HBI 0a30BOM CTEHKH KpHUCTAIIU3aTOpa 8,0 m;

- Mapka cTaju 08;

- pa3Mepbl OTIEPEUHOTO CEYCHUS 3aTOTOBKHU 2501730 mm.

XapaKTepI/ICTI/IKa 30HBI BTOPUYHOI'O OXJIAXKACHUS ITPUBCJICHA HA O60pOTHOﬁ CTOPOHC
3aaHusd. I[pyrne JaHHBIC, HCO6XO}II/IMI)I€ IJId pacycTa, IpUHATb CaMOCTOATCIIBHO.

Copepxanue pabOThI:
. Onpenenenue napamerpoB xkuakoro meramia ([S], [P], t).
. Pac4€r mpoomKUTEeNbHOCTH 3aTBEpAEBaHMS 3aTOTOBKH.
. Onpenenenue paboyelt CKOPOCTH U JHana3oHa CKOpPOCTeN pa3IBKH.
. Onpenenenne CKOPOCTH pa3IMBKU U JHUaMETpa KaHAJIOB CTAKaHOB B
CTallepa3IMBOYHOM U MTPOMEKYTOUHOM KOBIIIAX.
5. Omnpenenenne nmapaMeTpoB HACTPOMKHU KPUCTAILIA3ATOPA U 30HBI
BTOpUyHOTrO oxnaxaeHus (3BO).
6. OnpeneneHne OCHOBHBIX MTAPAMETPOB CUCTEMBI OXJIAXKICHUS
KpUCTAILITU3aTOopa.
7. Pacyer pexrMa BTOPUYHOTO OXJIAXKIEHUS 3arOTOBKU MPH BBITATHUBAHUU €€
co ckopocteio 0,75 M/MHH.
8. Pacuér AnuTeNnbHOCTH pa3NUBKHU IJIaBKU IpU pabodeld CKOpoCTH
BBITSITUBAHUS 3aTOTOBKH.
9. Pacuét ronoBoii npousBoauTeasnoctu MHII3.

AW~




CTpyKTypHBIii
3JIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs

O1neHOYHBIC CPEACTBA

PykoBoauTens paboTel: mpod., A.T.H.

AM. CronsipoB




0) Ilopsinok nmpoBeneHust MPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTEPHH
OLICHUBAHUS:

[IpomexxyTouHasi aTTecTanus IO AMCIUILUIMHE «Pa3ivBKa W KPUCTALTH3AIMS CTaJH»
BKJTIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISAIOINE OLIEHUTHh YPOBEHb YCBOCHHSI 00YUaIOIIUMUCS
3HAHWH, NPAKTUYCCKHE 3aJaHus, BBIABISIONIAE CTENEHb COOPMHUPOBAHHOCTH YMEHHU U
BJIQJICHUH, 3alIUTY KypCOBOM PabOTHI.

DK3aMeH M0 JIaHHOW JIUCUUIUIMHE TPOBOJUTCS B YCTHOHM (opMe MO dK3aMEHAIIMOHHBIM
OuneraM, KaXKAblil U3 KOTOPBIX BKJIIOYAET JBa TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJ]aHKe B BUJIC 331a4H.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OIEHKY «OTJIHYHO» (5 0aIOB) — 00YYaIOLIHIICS IEMOHCTPUPYET BHICOKHI YPOBECHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOE U TIIIyOOKOe 3HaHue
y4eOHOTr0 MaTepualia, CBOOOJHO BBINOJIHACT MPAKTHUYECKHE 3aJaHus, CBOOOJHO ONEPHPYET
3HAHUSIMH, YMCHHUSIMH, TIPUMEHSCT UX B CUTYAIHUsIX MOBBIIICHHON CIIOKHOCTH;

— Ha OIICHKY «Xopomo» (4 Oamna) — oOy4arouuiicss JeMOHCTPUPYET CPEAHHUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENIbHBIC OMIMOKU, HETOYHOCTH, 3aTPYTHCHHS NIPU aHAJTUTUYCCKUX OTePAIIHsX, TEPEHOCE
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OIEHKY «YyAOBJIETBOPUTENbHO» (3 Oamna) — oOydaroluiicss JEMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOMYCKAKOTCS OMIMOKH, TPOSIBIICTCSI OTCYTCTBUE OTJACIbHBIX 3HAHWH, YMEHHUH, HAaBBIKOB,
00y4aromuiCsl MCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TNPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMU TIPH UX TIEPEHOCE Ha HOBBIC CUTYAIIUU;

— Ha OIEHKY «HeYyJAOBJIETBOPUTEIbHO» (2 Oamra) — o0y4arolmuics IEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHdYecKoro marepuaia, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, He
MOYKET MOKa3aTh WHTEIUIEKTYaJbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLEHKY «HeydO0BJIeTBOPUTEeAbHO» (1 Gamn) — oOyvaronuiics He MOXKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUS W OOBSCHEHHS HWHPOPMALMU, HE MOXKET II0Ka3aTh
MHTEJJIEKTYaTbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

IMoka3aTe 1y U KPUTEPUHU OLIEHUBAHUS KYPCOBOii padoThI:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — paboTa BBIIIOJHEHA B COOTBETCTBHHU C 33aJJaHUEM,
00yJaromuics TOKa3bIBaeT BEICOKMI YPOBEHb 3HAHUI HE TOJILKO Ha YPOBHE BOCIIPOM3BEICHUS H
0o0BsicHEeHUST MH(OpPMAIMKM, HO U HMHTEIUIEKTyaJbHble HABBIKM peEIIeHHs MpodiieM U 3ajad,
HAXOK/JICHNS YHUKAIBHBIX OTBETOB K IPOOJIeMaM, OIICHKH M BEIHECEHHSI KPUTHUYECKHX CY)KICHUH;

— Ha OLIEHKY «Xopomo» (4 Oamna) — paboTa BBITIONIHEHA B COOTBETCTBUU C 3aJaHHEM,
00yJaromuiicsl TOKa3bIBAaeT 3HAHUS HE TOJHKO HAa YPOBHE BOCIPOM3BENEHUS M OOBSICHEHUS
uH(pOpMaIlMK, HO W HHTEUIEKTYaJIbHBIE HABBIKM PEIICHHs MpoOJieM W 3a7ad, HaXOXKICHUS
OTBETOB K IpodiIeMaM;

— Ha OLEHKY «YI0BJIETBOPHUTEIbHO» (3 Oaiia) — paboTa BBINOJIHEHA B COOTBETCTBUH C
3aJjaHAeM, OOYYarOIIUICS TTOKa3bIBaeT 3HAHUS HAa YPOBHE BOCHPOHM3BEACHUS W OOBSICHEHUS
nH(pOpPMaIINU, HHTEJUICKTYaIbHBIE HABBIKH PEIICHUS MTPOCTHIX 3a7a4;

— Ha OIICHKY «HeY/0BJeTBOPUTEIbHO» (2 0ajuia) — 3aaHne TpenojaBaTess BBITOTHEHO
YaCTUYHO, B MPOIECCE 3aLIUTHI paboThl 00YYArOIIMICS TOMYCKAeT CYIIECTBEHHbIE OIINOKH, HE
MOYKET MTOKa3aTh WHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS TIOCTABICHHOH 3a/1auH.

— Ha OIICHKY «HeydO0BJIeTBOPUTeAbHO» (1 Oam) — 3aaaHue mpernoiaBaTelis BHIIOIHEHO
YaCTUYHO, OOYYAIOUIMICS HE MOXKET BOCIPOM3BECTH M OOBSICHUTH COJCpIKAHWUE, HE MOXKET
MOKAa3aTh UHTEIICKTyalbHbIe HABBIKU PEIICHHSI IOCTABICHHOM 3a/1a4H.



