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JIner aktyaauszanuu padodeil mporpaMmbl

Pabouast mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa s peanuzauuu B 2022 - 2023
yueOHOM roly Ha 3aceaHuu Kadeapsl MeTamTyprun 1 XUMUYECKHX TeXHOJIOT Ui

IIporokonm ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamma nepecMoTpeHa, o0cyskeHa U ogoopena s peanusanuu B 2023 - 2024
yueOHOM roly Ha 3aceaHuu Kadeapsl MeTamTypruu 1 XUMHYECKHX TeXHOJIOT Ui

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. YapquKO

Pabouast mporpamma nepecMoTpeHa, 00cyskaeHa u ogoopena s peanuzaunu B 2024 - 2025
yueOHOM roly Ha 3aceaHuu Kadeapsl MeTamTypruu 1 XUMUYECKHX TeXHOJIOT Ui

IIporokom ot 20 1. Ne

3aB. kadeapoit A.C. iap‘-IGHKO

Pabouast mporpamma nepecMoTpeHa, o0cyskaeHa u ogoopena s peanuzauuu B 2025 - 2026
yueOHOM rofly Ha 3aceaHuu Kadeapsl MeTamTyprud 1 XUMUYECKHX TEeXHOJIOT Ui

IIporokom ot 20 1. Ne

3aB. kadeapoit A.C. Yap‘-IGHKO

Pabouast mporpamma nepecMoTpeHa, 00cyskaeHa u ogoopeHa s peanuzauuu B 2026 - 2027
yueOHOM rofly Ha 3aceaHuu Kadeapsl MeTamTypruu 1 XUMHYECKHX TEeXHOJIOT Ui

IIporokom ot 20 . Ne

3aB. xadeapoit A.C. YapquKO




1 Ilesin ocBOEHM S AUCHHUILINHBI (MOIYJIA)

yriIyOJieHHE TEOPETUUECKUX 3HAHUHM aCIUPAaHTOB O HOBBIX CIIOCO0AX M3BIICUCHUS JKele3a
U3 PYAHOTO CBHIPbSl W BBIIUIABKH CTalld, MO3BOJIIOIIUX PACHIMPATH CHIPHEBYIO 0a3y uepHOM
METAJUIyprUH, YJIydllaTh KadeCTBO W CHUXKAThb CEOECTOMMOCTh CTalM, IOBBIIIATH
IIPOU3BOJUTENBHOCTh arperaroB (TpyZa), yHpOIIAaTh 337adyd aBTOMAaTH3alMH, YJIydlIeHHE
YCIOBUM TpyZJa M 3allUThl OKPYKAIOLIEH Cpelpl; O MPUHIUIHAIBHBIX OCHOBAX HOBOU
pecypcocOeperamoomneil 1 3KOJIOTMYeCKH MEHee OIAacCHOW MPOM3BOJCTBEHHO-TEXHOJIOTUYECKOM
CXEMBbl YEpHOH METAJUIypruu; O CBOMCTBAaX M CHOCO0AX MOJYYECHHS METAJUIOB CIIEHUAIBHOTO
HA3HAYEHUS, MPOU3ZBOAMMBIX B HEOONBIIMX KOJMYECTBAX IO MPOMBIIUIEHHO OCBOCHHBIM
TEXHOJIOTUSIM.

2 MecTo AucuMIJIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTebHOI MPOrpaMMbl

Juctumunza XXKuakodasHsle 1 TBepAoQa3HbIe MPOIECChl TOTYYESHUS YePHBIX, IIBETHBIX U
PEIKUX METAJJIOB BXOJMUT B BApUAaTUBHYIO YacTh y4eOHOTO I1aHa 00pa30oBaTeIbHOM IPOrpaMMBbl.

JUis  u3ydeHWs  JAUCUUIUIMHBL  HEOOXOAWMBI  3HaHMA  (YMEHHS,  BIAJCHUS),
c(OPMHPOBAHHBIC B PE3YJIbTATE U3YUCHUS AUCIUIUTUH/ IPAKTUK:

TexHonorNM NPor3BoCTBa U 00PAOOTKH MAaTEPHAIOB B METAJUTYPrUH

IlogroroBka  ChIPBEBBIX  MAaTEpPUANIOB K  METAUIYPrUYeCKUM  IIpoleccaMm |
METaJULypru4eCKUe CBOUCTBA ChIPbs

Mertoposnorus v uH(GOPMAIIMOHHBIE TEXHOJIOTHH B HAYYHBIX UCCIIEIOBAHUAX

3Hanus (YMEHUs, BIaJICHUs), OJYYCHHbIE NPH M3YYCHUU TAHHOW MUCLUUIUIMHBI OyIyT
HEOOXOIUMBI JUIS M3yUYCHUS TUCIUITIINH/TIPAKTHK:

Hayuno-uccnenoBarenbckas nearenbHOCTh U noaroroska HKP

Ilemarornyeckas npakTuka

IToaroroBka k ciaye U caada rocy1apCTBEHHOIO SK3aMeHa

[IpakTuKa MO MONyYEHUIO NPOPECCHOHATBHBIX YMEHMHA U OMbITa NMPO(hecCHOHATBLHON
NEATENBHOCTH

[IpencraBienne HayvyHOTO TOKJIaAa 00 OCHOBHBIX pe3yJibTaTax noarotosiennoi HKP

3 Kommnerenuun o0yuaromerocsi, opMupyembie B pe3yJabTaTe 0CBOCHHA

AUCHUILINHBI (MOAYJISA) ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00y4eHH s

B pesynbrare ocBoeHMs AMCHUIUIMHBL (Moayns) «KuakodasHueie u TBepaodasHbie
MIPOLIECCHI MOJTyYEHHS YEPHBIX, [IBETHBIX M PEAKUX METAIOBY 00yUaromuics T0JKeH 001a1aTh
CJIEYIOIMMH KOMIIETEHLIUSMMU:

CrpyKTypHBII [Tnanupyemble pe3yabTaThl 00yUeHUs
JJIEMEHT
KOMIIETCHIIUU

YK-1 cnocoGHOCTBIO K KPUTUUECKOMY aHAJIN3y U OLEHKE COBPEMEHHBIX HAyYHBIX JOCTHKEHHH,
TE€HEPUPOBAHMIO HOBBIX UJECH IPU PEIICHUH UCCIEAOBATEIbCKUX U ITPAKTUYECKUX 3a/1a4, B TOM
qHCIIe B MEXKIUCIUILIMHAPHBIX 001aCTIX

3Hartb - OCHOBHBI€ METO/Ibl U CIIOCOOBI AaHATTUTUYECKOT O MOAX0Aa K UJIEAM
KHUJIKO-(Pa3HBIX U TBepAO(PA3HBIX MPOLECCOB MOTYUYECHUS YEPHBIX, [IBETHBIX
U PEAKUX METAJIOB

YmMmers - OCYIIECTBJIATH COOp MH(POPMALINY 110 TEHEPUPOBAHHUIO HOBBIX HJICH U IO
00CYXIeHHIO CTTOCO00B APPEKTUBHOTO PEIICHUS 3a/1a4 KUIKO(DA3HBIX U
TBepI[O(ba?;HBIX MponeccCCoOB MOJIYyUYCHUA YCPHBIX, IBCTHBIX U PCAKUX
METaJJIOB




Bnagern - OCHOBaMH HCIIOJIb30BaHUs MOJYYEHHBIX 3HAHUN U YMEHUI B
JANMbHEUILIEM ISl PELLICHUS UCCIIEI0BATENIbCKUX U MPAKTUYECKUX 3314
KUAKO(Da3HBIX U TBEPA0(PA3ZHBIX MPOIIECCOB MOTYUYCHUS YEPHBIX, [IBETHBIX U
PEIKUX METAJIOB

VYK-2 cniocoOHOCTBIO MPOEKTUPOBATH U OCYIIECTBIISATH KOMITJIEKCHBIE UCCIICAOBAHUS, B TOM
qHcIIe MEXAUCIUILTMHAPHBIE, HA OCHOBE IIEJIOCTHOIO CHCTEMHOI0 HayYHOTO MUPOBO33PEHHS C
UCIOJIb30BAHMEM 3HAHUHN B 00J1aCTH UCTOPUU U pritocopuu HayKu

3HaTh - HalpaBJICHUs KOMILICKCHBIX UCCIICIOBAaHUI 110 HanboJiee CyleCTBeHHBIM
npobiaemMaM KHIKO(Pa3HBIX U TBEPAO(Da3HBIX MPOILECCOB

YMmets - BBIICJIATD CTa UM, (ha3bl U 3TAbl OPraHU3alMK HAYYHOH e TeTbHOCTH 10
KHUIKO(Da3HBIM U TBEPAO(A3HBIM MPOLIECCaM MOTYYESHUS YEPHBIX, [IBETHBIX
U PEAKUX METAJIIOB

Bnaners - OCHOBaMH ITAaHUPOBAHUS KOMIUIEKCHBIX UCCIIEOBAHUM KUAKO(PAZHBIX U
TBepAO0(Da3HBIX MPOIIECCOB TOTYUSHUS YSPHBIX, IBETHBIX U PEIAKUX
METaJIOB

VYK-3 roToBHOCTBIO yUacTBOBATh B pab0OTE POCCUNCKUX M MEXKIYHAPOJHBIX HCCIEA0BATENbCKUX
KOJIJICKTHBOB IO PELICHUIO HAYYHBIX U HAy4YHO-00pa30BaTeIbHbIX 33714

3HaThb - OCHOBHBIE HAIPABJICHUs B3aUMOJCHCTBUSA POCCUUCKUX U MEKyHAPOIHBIX
MCCIIEI0OBATEIbCKIX KOJUIEKTUBOB B O0JIACTH KHUIKO(PA3HBIX U
TBEp1O(A3HBIX MPOIECCOB MOIYUYECHHUS YEPHBIX, IBETHBIX U PEIAKHX
METaJUIOB

YMmers - IIPEJCTABIATh PE3YJIbTAThl BBIITOJIHEHNS HAyYHO-UCCIIE0BATEIBCKON
3aJ1a4uu 10 ’KUIK0(A3HBIM U TBEPIO(A3HBIM ITpoIIeccaM MOTYyYSHHS YEPHBIX,
LBETHBIX U PEJKUX METAJUIOB JUIsl U3YYEHUS POCCUNCKUMU U
MEKIyHapOAHBIMU MCCIIE0BATEIbLCKAUMY KOJIEKTUBAMU;

- BBITIOJIHATH UCCIIEIOBATEIBCKYIO PabOTy

Brnanets - OCHOBHBIMH IPUEMaMHU ¥ METOJaMH HUCIIOJTHEHUS HAyYHBIX 3a/1a4 B
o0JsiacTH KUAKO(pa3HBIX U TBEPIO(]a3HBIX MPOIECCOB MOIYUYEHHUS YSPHBIX,
[BETHBIX U PEAKHX METAJJIOB IIPH pabOTe B COCTaBE POCCHUICKHUX U
MEXTyHapOAHBIX UC-CIIEIOBATEIbCKUX KOJUIEKTHBOB

OIIK-5 CHOCOOHOCTBIO ¥ TOTOBHOCTBIO HCIIOJIB30BATh HA MPAKTHKE HHTETPUPOBAHHbBIE
3HaHUS €CTECTBEHHOHAYUYHBIX, OOIINX MPO(ecCHOHATEHO-OPUEHTUPYIOUINX U CHICIMATbHBIX
TMCUUIUIAH JJIs1 IOHUMaHUS IPOOJIeM Pa3BUTHUS MaTEPUATIOBEACHNUS, YMEHHE BBIIBUTATh U
peann30BBIBATh HA PAKTUKE HOBBIE BEICOKOI((EKTUBHBIE TEXHOIOT U

3Hartb - HOBBIE BBICOKO3()(DeKTUBHBIE TEXHOJIOT UM KUAKO(PA3HBIX U TBEPIO(PA3HBIX
MIPOIIECCOB MOIYUYEHHUS YEPHBIX, IBETHBIX U PEIKUX METAJUIOB

YmMmeTs - UCIIO0JIb30BATh HA NMPAKTUKC MHTCTPUPOBAHHBIC 3HAHHWA CIICHHAJIBHBIX
JUC-TTUITIIINH

Biagers - OCHOBaMM pellIeHUs IPOo0JIeM pa3BUTHUSI MaTEpUAIOBEACHHUS B
TEXHOJIOTUSAX KHUAKO(PA3HBIX U TBEPAO(DA3HBIX MPOLIECCOB MOMYYCHUS
YEPHBIX, [IBETHBIX U PEIKUX

I1K-1 cnocoOHOCTh aHATM3UPOBATH NOJTHBIN TEXHOIOTUYECKHUIA UK MOTyYSHHS U 00pabOTKH
MaTepUaIoB

3Hartb - TIOJIHBIA TEXHOJIOTMYECKHIA UK KUAKO(Da3HBIX U TBEPAO(DA3HBIX
IIPOLIECCOB MOJIyYECHHUsI YEPHBIX, BETHBIX U PEIAKUX METAIIIIOB




YMmers - BBIICJISATD CTa UM, (Da3bl U ATAIBl B IOJTHOM TEXHOJIOTUYECKOM ITHKIIE
KHUIKODa3HBIX U TBEPIO(A3HBIX MPOLIECCOB MOTYUYECHHUS YEPHBIX, [[BETHBIX U
PEOKUX METAJLIOB

Biagers - METOJIUKOM PacCMOTPEHHUs OTACIbHBIX CTaauH, (pa3 u 3TanoB B MOTHOM

TEXHOJIOTUYECKOM ITUKJIE KUIKO(Pa3HBIX U TBEPA0(a3HBIX MPOIECCOB
MOJYYEHUS YEPHBIX, LIBETHBIX U PEIKUX METAJLJIOB




4. CTpyKTypa, 00b€éM U coaepkaHue JMCIUIIIMHBI (MO1YJIs1)
OO0mast TpyI0OEMKOCTh JAUCHUILINHBI COCTaBisieT 4 3a4eTHhIX enuHull 144 akaja. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora— 20 akaj. 4acoB:
— aynutopHas — 20 akaj1. 4acos;
— BHeayauTopHas — 0 akaJ. 4acos;

— camocrosTenbHas padora — 120 akas. 4acos;
— B (popme mpakTuyeckoit moaroroBku — 0 akaz. yac;

@dopma aTTeCTaLUU - 3a4€T C OLEHKOM

AynuropHas g s
KOHTaKTHas paboTa E = dopma TeKyIIEero
=
Pasnen/ Tema 2 (B akaz. yacax) g > Bug 3 KOHTPOJIS Kox
> & © | caMOCTOATENBHON | YCIIeBaeMOCTH U
JTICIUTLTAHBI ) < . | KoMIeTeHIUH
2 & paboTsI MIPOMEKYTOUHOM
Tlek. 1ab. | mpaxT. Z¢ ATTeCTAIHH
3aH. 3aH. |Q &
1. YKunkodasusie 74
TBepAO(a3HbIe MPOIECCH MPU
MOJITOTOBKE CBIPBEBBIX
MaTepHAJIOB YEPHBIX, IIBETHBIX
Y PEJIKUX METAJUIOB
CocraBienune
AQHHOTAIIUH IO
C6op, aHaim3 u Tt
1.1 XKwupkodasuele u CHCTEMATH3AIS TEME.
TBepaO(a3HbIe MPOLECCHI S BrisiBienue OIIK-5, YK-1,
npeoOpa3oBaHus CBOMCTB 1 1 10 pMar Kmo4eBsIx citoB 1 | YK-2, YK-3,
HAIMCaHUe TUIaHa
Pyd, W3BIEKACMBIX W3 UX TIpEJICTaBIICHHE. IK-1
N -KOHCIIEKTa 110
MECTOPOXKICHUI rene PazpaboTka TecToB
0 TeMe.
YcrHsblil onpoc
C6op, aHaim3 u
CocraBienune
CHUCTEeMAaTH3ALHS
HcopMaLMH 1 AQHHOTAIINH IO
HanI/Ic:«E{I/Ie IJIaHa Teme.
1.2 KuakodasHele u COHCIICKTA IO BrisBienue OIIK-5, YK-1,
TBepaO(a3Hble MPOLECCHI 1/0,51 0,5 10 reme Usvacrne | (CHOUEBBIX CIIOB 1 YK-2, YK-3,
P arjioMeparyu 2 YHCHE UX TIpEJICTABIICHHE. IK-1
¢bmnaeckoit
PazpaboTka TecToB
mozenu B a.037
IO TeMe.
MPUMEHUTEIIEHO K N
YcTHBIN onpoc
TeMe
C6op, aHaiu3 u
CocraBienune
CUCTEMATH3aLHS
AQHHOTAIINH IO
nH(pOPMALIH 1
1.3 XKunkodasneie6 wu HanycaHue IJIaHa Teme.
T];e no(hasHble MPOLECCHI KOHCIIEKTa 110 Boissenne OIIK-5, YK-1,
P P 1 1 10 KIro4eBbIX citoB 1 | YK-2, YK-3,
npu MIPOH3BOJICTBE teme M3ydenue
. N HX IIPEJCTaBIICHUE. IK-1
OKAaThIIIeH busmyecKoit
Pa3paboTka TecToB
mozenu B a.037
IO TeMe.
MIPUMEHUTEIIEHO K N
YcTHBIN onpoc
TeMe
Htoro mo pa3nmeiry 3/0,51 2,5 30




2. YKunkodasusie 74
TBepAO(a3HbIE MPOIECCH MPU
TMOJTY4E€HHU YEPHBIX METAIIIOB
C6op, aHaim3 u
CHCTEMATH3ALM
CocraBieHue
nH(pOPMALIH 1
HaIMCaHHE ILIaHA AHHOTAIIH TTO
TEME.
2.1 Kugkodasuble wu _KOH(;IICKTa 1o BrisBienue OIIK-5, YK-1,
TBepaO(a3Hble MPOLECCHI 1/0,51 0,5/0,5U| 10 TeME VISYHCHHC | modeBBIX CITOB 1 VK-2, VK-3,
P MTOJYYEeHUH YyTyHa (bmwieCKHX UX TIpeJICTaBIICHHE. IIK-1
mopeneh B a.033
PazpaboTka TecToB
MIPUMEHUTENFHO K
TeMeE. 1o Teme.
VYerHsblil onpoc
IToxroroBka x
YCTHOMY OTIPOCY
C6op, aHaim3 u
CHCTEMATH3ALH
nHopManmu U Cocrasienue
HaIlMCaHHE ILIaHA AHHOTAIIUH 10
-KOHCIIEKTA I10 TEME.
2.2 Kugkodasuble wu teme M3yuenue BrisBienue OIIK-5, YK-1,
TBepaO(a3Hble MPOLECCHI 1/0,51 0,5/0,5U| 12 ¢busIyecKnux Kmro4eBbIx citoB 1 | YK-2, YK-3,
NP MTOTYYECHHH CTaII Mojeleii B UX TIpEJICTaBIICHHE. IIK-1
naboparopun | Pazpabotka TecToB
METaJLTy pradecKu 10 TEME.
X IIPOLIECCOB VYerHslil onpoc
MIPUMEHUTENEHO K
TEME
C6op, aHaim3 u
CHCTEMATH3ALH
nHpopManuu U Cocrasienue
HaIMCaHHE ILIaHA AHHOTAIIUH 10
-KOHCIIEKTA I10 TEME.
i.;?; o ﬁgﬁizfasggieccg teme U3yuenue Brissinenue OIIK-5, YK-1,
1 0,5/0,5U| 12 bu3myecKux Kmro4eBbIx citoB 1 | YK-2, YK-3,
pu MOTY4eHHN .
MOJIeNen B HX IIPEJCTABIICHHUE. IK-1
(eppocrasos naboparopun | PazpaboTtka TecToB
METaJLTy pradecKu 10 TEME.
X IIPOLIECCOB VYerHslil onpoc
MIPUMEHUTENEHO K
TEME
C6op, aHaiu3 u
CHCTEMATH3ALMS
nHpopManmu U Cocrasienue
HaIlMCaHHE ILIaHa AHHOTAIIUH 10
2.4  Kugkodasuple wu -KOHCIIEKTa 110 TEME.
TBepaO(a3Hble MPOLECCHI Teme M3yuenne Briasnenune OIIK-5, YK-1,
IIpU TIOJyYEHHH >Kee3a 0,5/0,51 0,5/0,51| 12 busIyecKnx kimo4eBbix ciioB u | YK-2, VK-3,
MPSIMOTO MojIelieii B UX TIpEJICTABIICHHE. IIK-1
BOCCTaHOBIICHHS naboparopun | PazpaboTka TecToB
METaJLTy priadecKu 10 TEME.
X IPOLECCOB YcTHBIN onpoc
MIPUMEHUTEITEHO K
TEME
Uroro no pazneny 3,5/1,51 221 46
3. KunkodazHeie 74
TBepJO(a3HbIC MPOIECCHl MPU
MOJTYYEHHH IIBETHBIX M PEIKHX
METaJLIOB




CocraBieHue
C6op, aHaim3 u AHHOTAIUH I10
CHCTEMATH3ALM TEME.
3.1 XKungkodasHele u nHopManuu U BrisBienue OIIK-5, YK-1,
TBepaO(a3Hble MPOLECCHI 0,5/0,51 0,5 12 | manmcanwue miaHa | KiIro4YeBbx cinoB u | YK-2, YK-3,
TIPU MTOTYYCHUN MEIN -KOHCIIEKTa 110 | MX MPEICTaBICHHE. IIK-1
teme. [Tonroroeka | Pazpabotka Tectos
K YCTHOMY OTIPOCY 10 TEME.
YcTHBIi onpoc
CocrapieHue
C6op, aHaim3 u AHHOTAIUH I10
CHCTEMATH3ALH TEME.
3.2  XKungkodasHele u nHpopManmu U BrisBienue OIIK-5, YK-1,
TBepaO(a3Hble MPOLECCHI 1/0,51 1/0,51 | 12 | manmcanue miaHa | KiroyeBbix cinoB u | YK-2, YK-3,
IPY TTOYYCHUH HAKEIIS -KOHCIIEKTa 110 | MX MPEICTaBICHHE. IIK-1
teme. [Tonroropka | PazpaGotka Tectos
K YCTHOMY OTIPOCY 10 TEME.
VYcrHsblil onpoc
CocrapieHue
C6op, aHaim3 u AHHOTAIUH I10
CHCTEMATH3ALH TEME.
f}i o ﬁgﬁizfasggieccg uHbOpMAUH 1 Brissiaenue OIIK-5, YK-1,
1/0,51 2 10 | manmcanue miana | kmrodeBsx caoB U | YK-2, VK-3,
pu MOTY4eHHU
ATFOMIHIS -KOHCIIEKTa 110 | MX MPeICTaBICHHE. TIK-1
teme. [Tonroroska | PazpaGotka Tectos
K YCTHOMY OTIPOCY 10 TEME.
YcrHsblil onpoc
CocrapieHue
C6op, aHaim3 u AHHOTAIUH 110
3.4 KungkodasHele u cUCTeMaTH3aIus TEME.
TBepaO(a3Hble MPOLECCHI nHpopManmu U BrisiBienue OIIK-5, YK-1,
IIPY MOJTyYEHUH TUTAHA U 1 2 10 | manmcanue miana | krrodeBsx caoB U | YK-2, VK-3,
IMATMEHTHOTO  JAMOKCHIA -KOHCIIEKTa 110 | MX MPEICTaBICHHE. IIK-1
THTaHA teme. [Tonroroeka | PazpaGortka Tectos
K YCTHOMY OTIPOCY 10 TEME.
VYcrHsblil onpoc
Wroro no pazneny 3,5/1,51 5,5/0,51| 44
HUroro 3a cemectp 10/3,51 10/2,51 1| 120 320
OIIK-5,VK-
Hroro mo gucnuiuimae 10/3, 51 10/2,5 U| 120 3adeT ¢ oneHkor |1,YK-2,VK-
3,IIK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanuzaluy  MPEIyCMOTPEHHBIX BHUJOB  yueOHOM pabOTbl B KauecTBe
00pazoBaTeNbHBIX TEXHOJIOTHH B MIPEIOIaBaHUH AUCIUIUINHBI «OKuakodasHeie u TBeproda3Hbie
MIPOIIECCHI TTOTYYEHUS YEPHBIX, [IBETHBIX U PEIKUX METAJUIOBY HCIIOJIb3YIOTCS KaK TpaIUI[MOHHAs
U MOJYJIbHO-KOMIETEHTHOCTHAs TEXHOJOTMH, TaK W TEXHOJOTHA HpoOJIeMHOro U
MHTEPAKTUBHOTO O0OyUCHHS.

C menpio peanu3alui KOMIIETEHTHOCTHOTO TIOAXOJa, a Takke (OpMUpOBaHUS H
pa3BUTHS MPO(GECCHOHATBHBIX HABBIKOB OOYYAIOIIMXCS PEATU3YIOTCS CIEIYIOLINe CPEeICTBa,
CIOCOOBI ¥ OpPTraHU3allMOHHbBIE MEPOTIPUATHS:

M3y4eHHE TEOPETUYECKOTO MaTepuasia JUCHUIUIMHBI Ha JIEKIMAX C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

CaMOCTOSITENIFHOE M3yYeHHE TEOPETUYECKOro Marepuana JUCLHUIUIMHBI C BBISBICHHEM
KJIIOUEBBIX CJIOB, COCTAaBJICHHMEM aHHOTALMU U Pa3pabOTKOM TECTOB, CHELMATbHON yueOHOH U
Hay4HOU JINTEPaTyphl;

dopmupoBaHHEe U pa3BUTHE NPOPECCHOHATBHBIX HABBIKOB OOYYAIOLIMXCS HA
MPAKTUYECKUX U 3aHATHIX.

K uWHTepakTUBHBIM  METOJAM, HCIOJB3YEeMbIM TMpPU M3YYCHUU JUCLUIUIMHBI
«Kuakoaznsie u TBepAOGha3HbIE IPOLECCH TOMYUYSHHS YEPHBIX, IBETHBIX U PEIKUX METAILIIOBY,
OTHOCATCS: MCIOJb30BAHMUE NPOOJIEMHBIX METOJOB M3JIOKEHHUS MaTepHuaja C IPUMEHEHHUEM
IBPUCTHUECKUX NPUEMOB (CO3laHME MPOOJEMHBIX CHUTyallMd M Jp.); a TakkKe CO37aHue
JIEKTPOHHBIX IPOAYKTOB (IIPE3EHTALIMI).

Ha 3aHATMSX  OpPEayCMOTPEHO  MCHOJB30BATh  TEXHOJOTMIO  KOJUIEKTHBHOTO
B3aMMOOOYYEHHsI, COBMEIAs €€ C TEXHOJIOTHel mpodiaemMuoro odyuenus. Ilpu stom HE0OX0 MO
MOBBIIIATH MMO3HABATEIbHYIO AKTUBHOCTD CTYJIEHTOB, OPTraHU3Ysl CaMOCTOSITEIbHYIO paboTy Kak
HCCIIEI0BATENBCKYIO TBOPUECKYIO AE€ATEIBHOCTb.

Jlekiuu mpoxoniaT kKak ¢opmMe HMH(POPMAIMOHHBIX JIEKIMHA, Tak ¥ B (opme
JeKIMI-KOHCYIbTAIlUH, T/Ie TEOPETHUYECKUI MaTepuai 3apaHee BbLIaeTcs OOydalouuMcs Uis
CaMOCTOSITENIFHOT'O HM3Y4YEHHUs, Ul MOATOTOBKH BOIPOCOB JIEKTOPY, TAKHUM OOpa3oM, JEKIUsS
MPOXO/UT IO THUITY BOMPOCHI-OTBETHI-AUCKYyCCHs. VIHOTIa OHM MPOXOIAT B BHJE NMPOOIEMHOM
JICKIIMH C OCBEIIEHUEM PA3IMYHBIX HAyYHBIX TI0JIX0/I0B K ITOCTABJICHHOM polieme.

B u3n0XeHWM NEKIMOHHOTO MaTepHuaja W IMpH IMPOBEJACHUU MPAKTHUECKUX 3aHATHHA
MPEIOoIaraeTcsl Mepexo OT PENpPOIYyKTUBHBIX METOJIOB OOYYEHHUs K YaCTUYHO-TIOMCKOBBIM U
MCCIIEI0OBATEILCKIM METO/IaM, Pa3BUBAIOIINUM JIOTHYECKOE, TEOPETHUYECKOE MBIIIIICHHE, YMEHHE
apryMEHTHpOBATh U OTCTaMBaTh COOCTBEHHOE NMOHMMaHue Borpoca. C 3Toi LeNbi0 BO3MOXKHO
MCTOJIb30BAHUE METOOB BPHUCTUUECKUX BOIPOCOB U OPAIMHCTOPMHUHTA (MO3TOBOM aTakH).

B xone 3ansTHii npeanonaaraeTcs UCNOJIb30BaHNE KOMIUIEKCA THHOBALIMOHHBIX METOJI0B
aKTUBHOT'0 00yUY€HHUs aCIIMPAHTOB, BKIIIOYAIOILET0 B CEOsI:

- CO3JaHME TMPOOJIEMHBIX CHUTyallMid C TIOKa3aTelIbHBIM pPELUICHHEM IPOOJIEMBbI
IIPENoiaBaTeleM;

- CaMOCTOATENbHYIO TIOMCKOBYIO JEATENbHOCTh B PEIICHHH Y4YeOHBIX MpoOiIeM,
HaIpaBJISIEMYIO [IPENOaBaTeIEeM;

- CaMOCTOATEIBHOE PellIeHHE ITPOOIEM aCIUPAHTAMU 0] KOHTPOJIEM IIPETIOIaBaTeNs.

Peanm3anuss WHHOBAaIMOHHBIX METOJOB OOYyYEHHUS BO3MOXHA C HCIOJIb30BAHUEM
CJICAYIOIIHUX IPUEMOB:

- MHCTPYKT@X aCIMPAHTOB IO COCTABJICHUIO TaONHII, CXeM, IpaMKOB C MPOBEICHHEM
HOCTEIYIOLEr0 UX AHAIN3A;

- IPUMEHEHUE PEKOMEHJALMN 110 COCTABJIEHHUIO TE3UCOB, KOHCIEKTOB, aHHOTALUU I10
POYUTAHHOMY MaTepHaiy;

- packpbITHE NpenojaBaTejeM NPUYMH M XapakTepa HEyJlad, BCTPEUAIOIIMUXCS MpU
perieHnn mpooieM;



- IEMOHCTpAIIUs ATbTEPHATUBHBIX TIOJIXOI0OB K PEIICHUI0 KOHKPETHOM MPOOIIEMBI;

- QHAJIU3 MOJIYYEHHBIX PE3YJIbTATOB U OTHICKAHUE TPAHUL KX TPUMEHUMOCTH;

- UCTIOJIb30BAHUE 3aJITaHUH [ CAMOCTOSATEIHHOM paOOThI C N30BITOYHBIMU TaHHBIMHU.

[Tpu mpoBeIeHN N MPAKTUIECKIX 3aHATHH HEOOXOIUMO LIeJICHAMPABICHHO MMEPEXOAUTH OT
PENPOAYKTUBHBIX METOIOB OOyUYEHUS K YACTHYHO-TIOMCKOBBIM U MCCIIEAOBATEIHCKUM METOaM,
pa3BHBas JIOTMYECKOE MBIIUICHHE, YMEHHUE apryMEHTHPOBAaTh W OTCTAaWBaTh COOCTBEHHOE
noHu-mManue Borpoca. C 3TON IeNbl0 BO3MOXHO HCIOJIB30BaHUE KaK TPAJAUIIMOHHOW, TakK
poOIEMHOM U MHTEPAKTUBHON 00pa30BaTENbHBIX TEXHOIOTHIA.

6 Y4eOHO-MeTOIUUYECKOE 00ecTeYeHe CAMOCTOSITeJIbHOI PadoThl 00ydarommxcst
IIpencraBieno B npuioxxeHuu 1.

7 OueHoYHbIE CPEACTBA ISl POBEACHUS IPOMEKYTOYHOM aTTeCTALMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOnMYecKkoe U HHPOPMALIMOHHOE 00ecneyeHue TUCIUTLTUHBI (MOTYJI51)

a) OcHoBHasl IUTEpaTypa:

1. Mopauesckuii, A.I'. TepMoanHaMHUeCKie pacyeThl B XUMHUH U METAJUTYPriH © y4eOHOe
noco-6ue / A.I'. Mopauesckwuii, U1.b. Cnagkos, E.I'. ®upcosa. — Cankr-IlerepOypr : Jlans, 2018.
— 208 c. — ISBN 978-5-8114-3023-9. — Tekcr : aneKkTpoHHsli // DneKTpoHHO-O0nOIoTeYHas
cucrema «Jlauby : [caiiT]. — URL: https://e.lanbook.com/book/104851 . — Pexwum moctymna: ajis
aBTOPU3. I10JIb30BATEIICH.

2. Coopmukos, I'.C. CoBpemeHHbIE TPOOIEMBI METAJUTYPrUH U MaTepUAIOBEICHUS !
THIPOIM-HAMHKA ¥ MAacCOOOMEH B MHOTO(a3HbIX CUCTEMaX METAUTYpruH . yueOHoe mocooue /

I'.C. Coopmuko, C.M. YubuzoBa. — MockBa : MHUCUC, 2016. — 141 c¢. — ISBN
978-5-87623-998-3. — Tekcr : anekTpoHHBIN // DnekTpoHHO-0MOIMOTeuHast cucteMa «JIaHby :
[caiit]. — URL: https://e.lanbook.com/book/93667 . — Pexum poctyma: s aBTOPH3.
MOJIb30BaTEIEH.

3. Arees H.I'. MonenupoBanue mnpoueccoB U OOBEKTOB B METALUIypruu . ydeOHOe
nocodue / H.I'. AreeB. — ExarepunOypr : Yp®V, 2016. — 108 c. — ISBN 978-5-7996-1712-7.
— Texkcr : anexTponHsblit // DnexTpoHHO-OMOMUOTEUHas cuctema «Jlanb» : [caiit]. — URL:
https://e.lanbook.com/book/99065 . — Pexwum goctyma: st aBTOPH3. TOJIb30BATENICH.

4. Usnes, C.A. Mertamulyprudeckue TEXHOJOTMH. MeTamryprusi 4€pHbBIX METAIUIOB .
yuebnoe nocodue / C.A. Usnes, M.I1. KiiroeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : anekTpoHHBIN // DnekTpoHHO-OMOIMOTeUHast cucTteMa «JIaHby :
[caiiT].

5. BooBun, K. H. BbeiOop Iu1aBUIBHBIX arperaToB M PacdyeThl IIUXTHI JUIS BBIIJIABKU
4yyryHa u ctajiu . yueonoe nocooue / K. H. Baosun ; MI'TVY. - Maruutoropck : MI'TV, 2016. - 1

anek-tpoH. ont. guck (CD-ROM). - 3Barn. ¢ turyn. odkpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2719.pdf&show=dcatalogues/1/1132
029/2719.pdf&view=true . - MakpooObeKT. - TekcT : 3meKTpoHHbIA. - CBEACHUs JOCTYITHBI

Taxxe Ha CD-ROM.

0) lonostHuTEIBLHAS JINTEpaTypa:

1. Cubararymmun C.K., Xapuenko A.C. MeTauryprudeckue CBONCTBA KEJIE30PYTHOTO
CBIpbst: YueOHoe mocobue. Marauroropck: M3n-Bo Maruutoropck. roc. TexH. yH-ta uMm. [.J.
Hocosa, 2018. 150 c.

2. ITanumes H.B., Cubararymumn C.K. [Ipaktukym no mucuuminae «HoBbie mporeccs B
Me-Tautyprum». M3a-Bo Marauroropck. roc. Tex. yu-ta uM. [.11. Hocona, 2015. 107 c.

3. Cubararymmun C.K., Xapuenko A.C. KadecTBO IMIMXTOBBIX MaTEpHAIOB JOMEHHOMN
IUTaBKH, BKJIIOYAIOMIMX THTAHOMArHETUTHl M CUACPHUTHI: YueOHoe mocoOue. MarHHTOTropcK:
W3n-Bo MarauToropck. roc. Texs. yH-ta uM. I'.1. Hocosa, 2012. 150 c.


https://e.lanbook.com/book/104851
https://e.lanbook.com/book/93667
https://e.lanbook.com/book/99065
https://magtu.informsystema.ru/uploader/fileUpload?name=2719.pdf&show=dcatalogues/1/1132029/2719.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2719.pdf&show=dcatalogues/1/1132029/2719.pdf&view=true

4.  Meramnyprus  yyryHa [Omektp  pecypc]:  YueOnuk -  Pexum  mocryma:
http://www.kodges.ru/tehnika/meh/111244-metallurgia-chuguna.htmi

5. ITapcynkun, b. H. ABTOMaTH3a1MsI ¥ ONTUMHU3ALUS YIPABICHHS POIIECCOM BBIIIJIABKU
4yry-Ha B JOMEHHBIX medax : ydeOHoe mocodue / b. H. IMapcynkun, C. M. Anapees, T. T.
CyxoHoco-Ba ; MI'TY. - Marautoropck : MI'TY, 2018. - 215 c. : un., Tabn., cxemsl, rpad.,
amarp., HOMOTD., 3CKH3BI. - ISBN 978-5-9967-1208-3. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524
803/3635.pdf&view=true . - MakpooOBEKT. - TEeKCT: 31eKTPOHHBI. - FiIMeeTcs me4aTHbIi aHaIoT.

— URL: https://e.lanbook.com/book/108106. — Pexxum moctyma: st aBTOPHU3.
[I0JIb30BATEIIEH.

6. babapsikun H.H. Teopus u TexXHOJOTHs TOMEHHOIrO Mpolecca: YuebHoe mocodue.
Marnu-roropck: M3a. neatp MI'TY. 2009 — 154 c.

7. Teopust u TEXHOJIOTHS TOMEHHOrO Mmporecca [DnekTp. pecypc]: YueOHoe mocobue -
Pexum JIOCTyIIa:
http://www.kodges.ru/nauka/148148-teoriya-texnologiya-domennogo-prozessa.html.

8. CuGararymmua C.K., Xapuenko A.C. PamnuoHaipHOE€  HCHOJB30BAHUE
METaJUTyprUuecKoro KOKca B JJOMEHHOH IaBke: YueOHoe mocobue. Maruurtoropck: U3n-Bo
Marunutoropck. roc. Texs. ya-ta um. I'.I1. Hocosa, 2018. 163 c.

9. OcHOBBI METATyprUYeCKOTr0 MPOU3BOJACTBA (yueOHUK/TOA olmel penakuueir B.M.
Kono-xoneuesa). CII6: MznarensctBo «Jlams» 2017, 616 c.: un. — (Y4eOHUKH Ui BY30B.
Crnenmanb-Has JIUTEpATypa.

10. Cubararymumn C.K. @opmupoBaHue Closi IIUXTHl B KOJOUTHUKOBOM IPOCTPAHCTBE
JIOMeH-HOM neun: YueOHoe nocobue ¢ rpupom YMO B o0nactu MeTauryprui. MarHUTOTOpeK:
W3n-Bo MarauTtoropck. roc. Texs. yu-ta uM. I'.1. Hocosa, 2014. 188 c.

11. Crepanouy M.A., Cubararymun C.K., I'yiuun J[.H. 3akoHOMEpHOCTH JBMKEHUS
LIMXTHI U ra3a B JOMEHHOM neun. Marauroropck: M3n-B0 MarHuToropck. roc. TEXH. yH-Ta UM.
I''". HocoBa, 2011. 161 c.

12. Cwubararymmua C.K., Xapuenko A.C. HMcnosnp3oBaHHe KOKCOBOTO OpeIlIKa Ha

JNOMEHHBIX Itedax. Marauroropek: M3n-so Marauroropek. roc. texs. yH-ta um. I'.11. Hocosa,
2013. 163 c.

B) MeToan4ecKue yKazaHus:

1. ITanumes H.B., Cubaratynnun C.K. [Ipaktukym nmo qucuuruinae « HoBble mporieccsl B
Me-Tajutyprum». M3a-Bo Marauroropck. roc. TexH. yu-ta uM. [.11. Hocona, 2015. 107 c.

2. Cubararymmn C.K., Xapuenko A.C. MakapoBa W.B, Teopus, TexHONOTHS U
aBTOMaTU3alus JOMEHHOIO nporecca. Marauroropck: M3a-B0 MarHuToropek. roc. TEXH. yH-Ta
um. .. Hoco-Ba, 2019. 142 c.

3. Cubararymumn C.K., Xapuenko A.C. AHanu3 ApEeHaXHOW CIIOCOOHOCTH TOpHA
noMeHHOW meur. Marnuroropek: M3a-Bo Marnuroropcek. roc. texd. yH-ta uMm. ['.M. Hocoga,
2012.12c.

4. Cubararymumn C.K., MakapoBa M.B., HaceipoB T.M. OmnpezneneHrne TEXHUYECKUX
nokaszarejeil JOMEHHOH IUIaBKM TP TMPOCKTHPOBAHWM HOBOTO  METAJLTYyPrH4ecKOro
npeanpu-stus. Marautoropek: M3narensckuii nentp @I'bOY BITO «MI'TVY», 2014. 50 c.

5. Kpomoros B.K., BaranoB A.U., Makaposa WN.B. [laBneHue mMMXTHI Ha >XHUJIKHE
NpoAyKTHI maBku. Marautoropek: M3narensckuit nentp ®I'BOY BITO « MI'TY». 2010. 6 c.

r) [IporpamMuoe o6ecnneuenue u UaTepHer-pecypcebl:


http://www.kodges.ru/tehnika/meh/111244-metallurgia-chuguna.html
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/3635.pdf&view=true
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IIporpammHoe o0ecnieuenne

HaumenoBanue .
1o Ne norosopa Cpok ieiicTBUS TULIEH3UU

MS Windows 7
Professional(mmsa  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 01 17.09.2007 06eccpoyHO
Professional
7Zip CBOOOTHO paCIPOCTPaHIEMOE 06eccpouHO
FAR Manager CBOOOJTHO PACIIPOCTPAHIEMOC 0ECCPOYHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH)

OPMAIIMOHHBIC CIIPABOYHbIEC CUCTEMbI

HasBaHue xypca

CcpUIKa

ApxuB HayuyHbBIX JXypHaioB «HaunoHanbHbIN
ANIEKTPOHHO-MH(POPMALMOHHBIA  KOHILIOPIIIYM)
(HITHOUKOH)

https://archive.neicon.ru/xmlui/

MexyHapoaHas pedepaTuBHas
MOJIHOTEKCTOBasE  CIIpaBoyHas 0asa
Hay4YHBIX U3gaHui «Springer Naturey

u
JTAHHBIX

https://www.nature.com/siteindex

MexayHapoHas pedeparuBHas 06a3a JaHHBIX 1O
YHCTOM U MpUKIaaHoN MatemaTiuke ZOMATH

http://zbmath.org/

MexnyHaponHas 0a3a CIpaBOYHBIX M3AaHUU IO
BCceM oTpacisiMm 3HaHui SpringerReference

http://www.springer.com/references

MexnyHaponHas 0a3a HayYyHBIX MaTepHaliOB B
o0macTy  (pU3HMYECKUX HAYK M HMHXHHHPHHIA

http://materials.springer.com/

M K Ha Has KOJIJICKIIHUA HAY4YHBIX -

CKIAYHAPOL OJITCKIL Y ~ |http://www.springerprotocols.com/
HDOTOKOJIOB I10 pa3HHqHBIM OTpaCJISIM 3HAHUU
Mexayua Hasd asa MOJHOTEKCTOBBIX . .

CKAYHAPOLH Gas OJIHOTCKCTO http://link.springer.com/
KypHaJIoB Springer Journals
Mexayua Hasd aTHUBHAA u

CKIAYHAPOL pedep http://scopus.com
ITOJIHOTCKCTOBAsA CHpaBOqHaSI 62133_ JAHHBIX
MexnyHaponHas HayKOMETpHUUIECKas

pedepaTuBHAs U MOJHOTEKCTOBas 0aza JaHHBIX
Hay4yHbIX n3ganuii « Web of sciencey»

http://webofscience.com

VYHuBepcuTerckass WHGOpPMAIMOHHAS CHCTEMa

POCCHA

https://uisrussia.msu.ru

@enepanbHblii  00pa3oBaTENbHBIA  MOPTA
OkoHomuKa. Conmosiorus. MeHePKMEHT

~ |http://ecsocman.hse.ru/

DnexTpoHHBIE pecypebl oubmmorexku MI'TY um.
['.11. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

Poccuiickas  ocynapcrsennan  OMOMMOTEKA- |\ . rsl.rufru/dreaders/catalogues/
Karanoru

denepanbHOe  TOCYIApPCTBEHHOE — OIOKETHOE

yUpexKICHUE «DenepanbHblit uncrutyT|URL: http://www1.fips.ru/
MIPOMBIIUIEHHON COOCTBEHHOCTH)

Wudopmannonnas cuctema - EnuHOe OKHO

JIOCTYIIa K MH(GOPMAIMOHHBIM pecypcam

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

ITouckonas cucrema Axagemus Google (Google
Scholar)

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

HauumonansHas
MH()OPMAIIMOHHO-aHAIUTUYECKAsT ~ CUCTEMa
Pocculickuii HMHASKC HAYYHOTO IIMTHPOBAHMUS

URL.: https://elibrary.ru/project risc.asp
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OnektpoHHas 0a3a mepuoaMdeckux u3manuii East View
Information Services, OO0 «1BUC»
9 MaTepHaJIbHO-TEXHHYECKOE 00ecTedeHne TUCIMTLITHHBI (MO JIs1)

https://dlib.eastview.com/

MarepuaabHO-TEXHHUECKOE 00ecrieueHIe AUCIUTUINHBI BKITIOYAET:

1. VueOHas ayauTOpus 1J1sl HPOBECHNUS 3aHATHIA JICKIIMOHHOTO THUTIA OCHAIICHA!

- TEXHUYECKHMHU CPEICTBAMHU OOYUYCHHMS, CIYXXAIIMMHU JUIs MPEACTaBIICHUS y4eOHOMH
uH-QopManuy OONBILONW ayJUTOPUH: MYJIbTHMEIUHHBIMUA CPEACTBA XPaHEHHWs, Iepeladd |
npeaCcTaBIeHNUs y4eOHOH nH(pOpMaINH;

- CHICTIMATM3UPOBAHHON MeOebIO.

2. YueOHast ayAMTOPHS VIS TPOBEICHHS MPAKTUIECKUX 3aHATHI OCHAIIICHA!

TEXHUYECKHMHU CPEIICTBAMU OOYUYCHHS, CIYXKAIUMHU ISl MPEJCTaBICHUS y4eOHOH -
TEXHUYECKHMH CPEJICTBAMHU OOYUCHHS, CITYKAIUMU JJIsl IPEJICTaBIeHHs yueOHol H(popMauu
OOJBILION ayTUTOPUU: MYJIBTUMEIUIHBIMU CPEICTBA XPAHCHHMs, MEPENadyd U MPEACTABICHHS
yueOHoit nHpopMaruy;

- CHICTIMATM3UPOBAHHON MeOebIO.

3. YyeOHast ayAuTOpHs JJIsl TPYNIOBBIX ¥ WHAWBHUIYaIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUYHOM aTTeCTalliy OCHAIICHA!

- KOMIbIOTepHOW TexHukod c¢ makerom MS Office, ¢ mnoakmodeHuem Kk cetu
«HTEp-HET» M € JOCTYNIOM B DJEKTPOHHYIO HH(POPMALMOHHO-00pPA30BATEIbHYIO CpEdy
YHUBEPCHUTETA;

- CHIeTMATM3UPOBAHHON MeOeITbIO.

4. TTometieHUE I CAMOCTOSATEIHHOM padOThI OCHAIIIEHO:

- KOMIbIOTepHOW TexHukod c¢ makerom MS Office, ¢ mnoagkmodeHuem Kk cetu
«HTep-HET» M € JOCTYIIOM B DJEKTPOHHYIO HH(POPMALMOHHO-00pPA30BATEIbHYIO CpEdy
YHUBEPCHUTETA;

- CHICTIMATM3UPOBAHHON MeOeTbIO.

5. Tlomemienue st XpaHEHHUs M TNPOPUIAKTHUECKOTO OOCITY>KMBAHUS yueOHOTO
000pyIOBaHUS OCHAIIIEHO:

- CIIEUUAIM3UPOBAHHON MEOEIBIO: CTEITaKaMH JJIsl XpaHEHUs Y4eOHOTro 000py 10BaHMS;

-MHCTPYMEHTaMHU JJIsl PEMOHTA Y4eOHOTro 000pyI0BaHHUS;

- kagaMu i XpaHeHHsT y4eOHO-METOANYEeCKOW IOKYMEHTAIUU U MaTePUaIIOB.
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MNPUJIOKEHMUE 1
Y4eOHo-MeTOAMYECKOE 0OOecTIedeHHe CAaMOCTOATEIbLHONH padoThl 00y4YaloIMXCcst

[To muctumIMHe MpeayCMOTpPEHa ayAUTOPHAS U BHEAyIUTOPHAs CAaMOCTOSITeNbHAs paboTa
o0yJaronuxcs, KOTopasi mpenoiaracT BEINOTHEHUE MTPAKTHIECKUX padoT
[ukn mnpaktudeckux pabor Nel. CocraBieHne aHHOTAMKA 10 COCTaBISIONIUM  TEMBbI
«Kunkodasueie u TBepa0]a3zHbIe MPOIECCH MPU MOATOTOBKE CHIPHEBBIX MATEPUAIOB YEPHBIX,
[[BETHBIX U PEIKUX METAJUIOBY». BBISBIICHHE KITIOYEBHIX CIOB M MX NpeacTaBieHue. PazpaboTka
TECTOB II0 COCTABIISIOIINM TEMBI.
- IpoIIecChl MpeoOpa3oBaHMs CBOWCTB PY/I, U3BICKAEMBIX U3 MECTOPOKICHUIA;
- IIPOLIECCHI MPU arJIOMepaluu;
- IPOLIECCHI P (POPMUPOBAHUH U OOXKUTE€ OKATHIIIEH.
[ukn mnpaktudeckux pabor Ne2. CocTaBieHWE aHHOTAMKA 1O COCTaBISIONIUM  TEMBbI
«OKunkodasueie u TBepaoGa3HbIe MPOLECCH MPH MOMYYSHUH YEPHBIX METAIIOB». BhIsBIIeHUE
KITFOYEBBIX CJIOB U MX MpeJCcTaBieHne. Pa3paboTka TECTOB IO COCTABIISIOIINAM TEMBbI
- MPOIIECCHI BOCCTAHOBJICHUS, TNIABIICHHSI M IUTAKOOOPa30BaHUS B YCIOBHSIX JOMEHHOMU IJIaBKU
- )kuaKoQa3Hbie U TBEPAOGa3HbIC MPOIECCH MPU KOHBEPTOPHOH IIIABKE CTAIH

- )kuaKo(dazHbie U TBEpA0(a3HbIC MIPOLIECCHI MIPH IJIABKE CTANIM B AJIEKTPOIIEYaxX

- )kuKo(a3HbIe U TBEpIO(a3HBIE MPOLIECCH MPU Pa3IUBKE CTaIN
- )kuKo(a3HbIe ¥ TBepAoQa3HbIe MPOLIECCH MPHU BBITUIaBKE (heppOoCIIaBoOB
- IPOLIECCHI MPHU MOTYUYEHUH KeJe3a MPSIMOTr0 BOCCTAHOBIICHUSI
[ukn mnpaktudeckux pabor Ne3. CocTaBieHWe aHHOTAMKA 1O COCTaBISIONIUM  TEMBbI
«Kunkodasueie u TBepAO(ha3HbIE MPOIECCH MPU MOMYyUYEHUU IBETHBIX U PEIKUX METAIIOBY.
BrlisiBeHNE KITFOUEBBIX CIIOB U UX MpecTaBieHue. Pa3paboTka TECTOB MO COCTABIISIFOIINM TEMBI:
- IPOLIECCHI MPHU MOTYYECHUU METU
- IPOLIECCHI MPU MOTYUYEHUN HUKEIIS
- IPOLIECCHI MPHU MOTYUYEHUN ATIOMUHUS
- IIPOLIECCHI MPHU MOTYYEHUU METAUIMYECKOr0 TUTaHA U TMTMEHTHOTO AUOKCHIa TUTAHA.

Ilepeuens 60onpocoe 014 n0020mMOGKU K YyCHHOMY ORpOCY

1. Yro Bxmouaer noustue «Kuakodaszueie u TBepAo(ha3HbIE MPOLECCH MOTYYCHUS YEPHBIX,
LIBETHBIX U PEAKUX METAIOB?»

2. Kakue oTpacinu mpou3BOACTBA OXBaThIBaeT MucuUIUIMHA «KuakodaszHele U TBepAo(a3HbIe
IIPOLIECCHI NTOJIYYEHUSI YEPHBIX, LIBETHBIX U PEIKUX METAIITIOB ?»

3. K xakuM pazHOBHIHOCTSIM METaJUIOB OTHOCUTCA moHsATHE «KunkodasHsie n TBepao(ha3HbIe
IIPOLIECCHI MTOJIYYEHUS] YEPHBIX, LIBETHBIX U PEIKUX METAIIIIOB 7»

4. Kakue xuakogasHsie 1 TBEpA0(ha3HbIC MPOLECCH OTHOCATCS K OATOTOBKE TOPHOMU MOPOJIBI K
U3BJICUYECHUIO MeTaa?

5. IlpeumyIiecTBEHHO B BHJE KaKUX COCAMHCHHN HAXOIUTCS JKeIe30 B JKUIKO(MA3HBIX U
TBepA0(Da3HBIX Mporieccax?

6. B xakux xuakoga3HbIX 1 TBEpA0(]a3HBIX MpoLeccax MPUPOAHbIE IPUMEHSIOT (IIFOCHI?

7. Kakue nporiecchl Ha3bIBalOTCS MUPOMETAILTYPrUYECKUMHU, 8 KAKUE TUAPOMETAIUTY PrUYeCKUMU?

8. Kakue OCHOBHBIE TOIUIMBHO-?HEPIETUUECKUE PECYpPChl HUCHOJIb3YIOTCS NpPU IPOBEACHUU
KHUIKO(pa3HbIe U TBEpAOQa3HbIE MPOLECCH MOJyYeHHUS YEPHBIX, IBETHBIX U PEIKUX METAJUIOB
METaJIIypru4eckoM IpOU3BOCTBE?

9. Kak y4yacTByeT BO3AyLIHOE AyThE PHU MPOBEIACHUN XUAKO(DA3HBIX M TBEPA0(a3HBIX MPOLIECCHI
MOJTyYeHHS YEPHBIX, [IBETHBIX U PEIKUX METAIJIOB?

10. KakoBbl OTIMYMTENbHBIE OCOOEHHOCTH XUAKO(PA3HBIX M TBEPAO(DA3HBIX MPOLECCOB MpPHU
MOJIyYeHUH YyTyHa, CTali U (heppOoCIIaBoB?

11. Kakue BHIBI  CBIpbS M TOIUIMBA HCIOJIB3YIOT NpPU MPOBEACHUU JKUAKO(DAZHBIX W
TBep10(a3HBIX MPOIECCOB HA METAJUTYPrHUECKUX NpeAnpusaTuiax Poccun?



12. Kakue OCHOBHbIE XMMHUYECKHE DJIEMEHTHl M COCAMHEHUS YYacCTBYIOT B JKUAKO(A3HBIX U
TBep10(a3HBIX MpoIleccaXx METAJLTYPrUueCcKOro Mporu3BOICTBA?

13. KakoBbl 1€l TOATOTOBKM MPUPOAHBIX MaTEpPHAJIOB K TMPOBEICHHUIO KMIKO(A3ZHBIX
TBEp10(a3HBIX MPOIECCOB METAILTYPTUYECKOT 0 IPOU3BOACTBA?

14. Kakue crnocoObl MOArOTOBKHU MPUPOJHBIX MATEPUANIOB HCIIOJIB3YIOTCS B KHUIKO(PA3HBIX U
TBep0(a3HBIX MPOIECCaX METALTYPrUYeCKOro MPOru3BOACTBA?

15. KaxoBbl >xuakodaszHble W TBepao(dazHble MPOIECChl MPOUCXOAAT TpU APOOICHUHU
M3MeJTbUCHHSI MaTepUAIOB MPH MOJATOTOBKE K METAJUTYPrUUeCKOMY POU3BOJICTBY?

16. Kakumu xunkodasHsie U TBeprodasHble NPOLECChl MPOUCXOAAT IMPH TPOXOUYCHUU HU
KJIacCU(UKAIIH ChITYYUX MaTepUanoB?

17. KakoBbI OCHOBHBIC XKUAKO(pa3HbIE U TBEPAO(a3HbIE MPOLECCH TPOUCXOIAT MPHU 00OTaAICHUS
KEJIE3HBIX Py U yriien?

18. KakoBa poisib ycpenHeHHs MaTepHaoB MPU MOATOTOBKE K >KUAKO(A3HBIM U TBepAO(ha3HBIM
nporeccaM B METAILTYPTUYeCKOM IPOU3BOACTBE?

19. Kakue xuakodasnbie 1 TBepro(a3HbIE MPOLEcCh 00eCIeYNBAIOT YIPOUHEHHE arjioMepara
IIPU €ro MPOU3BOCTBE?

20. KakoBbl pa3HOBHIHOCTH JKUAKO(A3HBIX M TBEPAO(A3HBIX IMPOLECCOB MPU arjoMeparuu
KENE3HBIX Py U KOHIICHTPATOB?

21. Kakue MuHepaisl 00ecieyuBaloT pa3BUTHE KUAKO(DA3HBIX U TBEPAO(]a3HBIX MPOLIECCOB MPH
arJoMeparuy JKeJIe3HbIX Py U KOHIEHTPATOB?

22. B uém 3akiodaeTcsl CYHIHOCTh XOJa XKUAKO(a3HBIX U TBEpAO(DA3HBIX IPOIECCOB IMPH
CTIEKAaHUs OArOTOBJICHHOM NIMXTHI B arjaomepar?

22. KakumMM OCHOBHBIMH TIIOKA3aTEJIIMH  XapaKTEePU3YIOT Ppe3yNbTaT JKUAKO(DAZHBIX U
TBep10(a3HBIX MPOIECCOB MPH OIICHKE KauecTBa arjaomepara?

23. Kakue xuakodasusie U TBepao(da3Hbie MpoIiecChl 00eCIIeYNBAIOT MOYICHUE OKAThIIIAcH B
METaJUTyprUuecKOM MPOU3BOICTBE?

24. Kakue xuakogasHbsle U TBEpAO(A3HBIE MPOIECCH MOIYYAIOT Pa3BUTHE MPHU MPOU3BOJCTBE
CBIPBIX OKaTbIIIECH?

25. Kakue xuakodasabie U TBepA0(ha3HbIe MPOLECCH Pa3BUBAIOTCS MO 30HaM KOHBEHEPHOI
MAIIKHBI JUIs1 00KUTa OKaTHIIIEH?

26. KakumMu OCHOBHBIMH TIOKa3aTeJIMHU  XapaKTEPU3YIOT pPE3yibTaT JKUAKO(DA3HBIX H
TBep10(a3HBIX MPOIECCOB MPH IIPOU3BOICTBE OKATHIIICH?

27. KakoBa ponb KOKCa B JKHUAKO(A3HBIX M TBepAO(a3zHBIX MpoIeccax METALTYypPru4ecKoro
IIPOU3BOJICTBA?

28. Kakue OCHOBHBIE TOKAa3aTENM KadyeCcTBa KOKCa HamOojee Ba)xKHBI IS KUAKO(PA3HBIX U
TBepAO0(Da3HBIX MPOIIECCOB?

29. IlocTyruieHne KakuX OCHOBHBIX KOMIIOHEHTOB B METall 0OECIIEUHMBAIOT >KUAKO(DA3HBIE U
TBepAo(ha3HbIe TPOIECCHI?

30. Kakum moka3zareireM XapaKTepH3yIOT HWHTEHCHBHOCTb Pa3BUTHS KUAKO(DA3HBIX U
TBep10(a3HBIX MPOIECCOB B JIOMEHHOU TeUu?

31. Kakue KOMIOHEHTBI BXOJSIT B COCTaB ULIMXTHl JUIsI OOeCre4YeHus: >KUAKO(DA3HBIX W
TBep10(a3HBIX MPOIECCOB MPHU MPOU3BOCTBE UyTryHa?

32. TlomydyeHue KakuxX JIOTOJHUTEIBHBIX TPOAYKTOB  OOECIEUMBAIOT JKUAKO(DA3HBIE U
TBep10(a3HbIE MPOLECCH MPHU MPOU3BOICTBE UyTryHa?

33. Ilo kakuM peakuusM IPOUCXOAUT BOCCTAHOBIIEHHE JKe€JI€3a U3 OKCHJIOB B JOMEHHOMU nieun?

39. Kak uayT mporecchl IIaBlIeHus ¥ IUTAKOOOpa30BaHus B JOMEHHOM Me4u?

40. KakoBa cTeneHb ynaleHUsi cepbl U3 MUCXOJIHBIX MATEPHAJIOB B IIJIAK M Ta3 MPU BHIILIABKE
qyryHa B JOMEHHOU eun?

41. Kakue 37eMeHTbI, OKCHU/IbI, KapOUIbl NCTIOIB3YIOT ISl TOMIOJHUTEIBHOTO YAAICHUS Cephl U3
YyryHa IOCJIe ero BBIITYCKa U3 IOMEHHON Heun?

42. KakoBbl OCHOBHBIE MPOLIECCH MPOM3BOJICTBA Yyr'yHa 0€3 MCIOJIb30BaHUS JOMEHHBIX Neueit
(6e3momeHHbIC)?

43. Kakue BU/Ibl IPOU3BOJICTB OTHOCST K METAJULYPrUH jKkese3a’?

=

=



44. B yém 3aknrodaercs cymHocTs npouecca MUJIPEKC?

45. B uém 3akirodaercsi CyluHocTh npouecca XMJI?

46. Kakue crutaBbl Ha3bIBAIOT (peppociiaBamMu?

47. KaxoBo Ha3HaueHHE (HeppOoCIIaBoB?

47. B uém 3aKioyaeTcsi CyIIHOCTb Mpolecca Npou3BoACTBa (heppocnnums?
48. Kakumu crioco0amMu BBITUIABIISIOT (peppoMaprater 1 Maprasen?

49. KakoBbl pa3HOBUIHOCTH BBIILIABIIIEMOI0 CUIIUKOMapraHia?

50. KakoBbI BUJIbI BHIILIABIIsIEMOTO (heppoxpoma’?

Ilepeuens 6onpocoe u 3a0anuil 0141 NOO20MOBKU K 3auemy:

1. YkaxkuTe coCTaBiISIOMINE YETHIPEX TPYIII IBETHBIX METAJLIOB.

2. C ueM CBS3aHO NPOMBILUIEHHOE 3HAYE€HUE IIBETHBIX METAJIIOB.

3. YKaxxuTe OCHOBHBIEC OOJIACTH NMPHUMEHEHHE ME/IU U €€ CIIaBOB.

4. YKaXuTe OCHOBHbIE CTaJUH U3BJICUCHHUS MEIU U3 CYIb(QUIHBIX Pya MHPOMETAIUTYPTHYECKUM
CII0COOOM.

5. B uéMm 3akirodaeTcs MoAroToBKa MEIHBIX CYIb(QUIHBIX PY[ IIepe]l U3BICUCHUEM MeIu?

6. Kakoro pe3ynbrata 1oCTHraroT 00KHTOM MEIHOTO KOHIIGHTpATa Ha IMITEHH?

7. Kakoro pe3ynpraTa JOCTUratOT IPU IPOU3BOJICTBE IITEHHA?

8. Kakoro pesyipTaTa TOCTUraroT MyTEM KOHBEPTUPOBAHMSI METHOTO IITEIHA?

9. Kakue 1Ba nmepuojia COI€p>KUT OTHEBOE papUHUpOBaHHE YEPHOBOM MeH?

10. KaxoBa 11e1b 3JEKTPOIUTHUECKOTO paQUHUPOBAHMS MEH MTOCTIE €0 OTHEBOTO
paguHupOBaHUA?

11. B pe3ynbprare Kakoro paMHUPOBAHUS TOJIYYAIOT YJIbTPAYUCTAs MEAb ISl DJIEKTPOHHON
IIPOMBIIITIEHHOCTH ?

12. Yem o0ycoBieHa HEOOXOIUMOCTh MPOU3BOCTBA HUKEIISA?

13. KakoBbI OCHOBHBIE HalPaBJIEHUS UCIIOIb30BAHNS HUKENA?

14. KakoBbI OCHOBHBIE CTaJIUM MTPOU3BOACTBA HUKETS U3 CYIb(PUIHBIX pya?

15. Kakue BUIbI IPOIYKTOB MOJIYYAIOT MPOBEACHUEM (DIIOTAIIMN MEHO-HUKENEBBIX PYy?

16. KakoBa 11e11b IJ1aBKH MEAHO-HUKEIEBOI0 KOHLEHTpaTa Ha IITEHH?

17. TIpoBeneHrEM KaKOTo MPOLEcca MOMyYaroT HUKENEBbI (aiHImTeiH?

18. Kak pa3fensitoT HUKeIb U Meb U3 U3MENbUEHHOrO (paiiHmTeiina?

19. B uém 3axnrodaeTcsi CyIHOCTb IPOU3BOJICTBA YEPHOBOI'O HUKENS?

20. Kakue npoyKThl MOTYYaroT AMEKTPOIUTUIESCKUM papUHUPOBAaHHEM YEPHOBOTO HUKEIS?

21. Yem o0ycioBieHa HEOOXOUMOCTh POU3BOACTBA ATFOMUHUS?

22. KakoBbI OCHOBHBIE HAaIIPABJIECHUS IPUMEHEHUS AIFOMUHUA?

23. Kakue OCHOBHBIE 3Tallbl BKJIFOUAET TEXHOJIOTUS IPOU3BO/ICTBA AIFOMUHUA?

24. Kakue OCHOBHBIE CTaJUHU COAEPIKUT IPOU3BOJICTBO IIMHO3EMa 110 crioco0y baiiepa?

25. B uéMm 3aKirodaercsi CylnHOCTh MPOU3BOJICTBA IIIMHO3EMA CITIOCOOOM CIIeKaHuUs?

26. B uém 3akimroyaeTcsi CyIIHOCTh TPOU3BOACTBA TEXHUUECKOTO AIFOMUHUSA?

27. Kakue neiictBust 00ecrieynBarOT pa@MHUPOBAHIE TEXHUIECKOTO ATFOMHUHUSA?



IMPUJIO’)KEHUE 2

OuneHoYHBIE cpeCTBA /IS IPOBEACHUS] IPOMEKYTOYHOM aTTeCTANMHI

a) Ilnanupyemble pe3yabTaThl 00Y4eHHS M OLICHOYHBIE CPEACTBA JIsl IPOBEJeHHS IPOMEKYTOYHOMN aTTeCTalllu:

CTpyKTypHBII 2JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ysbTaThl 00y4eHUs

OneHouHble cpencTBa

OIIK-5: cnoco0HOCTH ¥ TOTOBHOCTH MCN0JIb30BAaTh HA MPAKTHKE HHTETPHUPOBAHHBbIC 3HAHUS €CTECTBEHHOHAYYHBIX, 001X
npo¢eccCHOHAIBLHO-OPHEHTHPYIOLIHX U CHeUATBHBIX AUCHUIIUH A5 MIOHMMAHUS NMP00JieM pa3BUTHS MaTepHaJioBeeHUsI, yMeHHe BbIABUTaTh U
peau30BbIBATH HA MPAKTHKE HOBbIE BHICOK03((heKTHBHBIE TEXHOJIOTHH

3HaTh

- HOBBI€ BBICOKOA((EKTHBHBIC
TEXHOJIOTUH KUAKO(DAZHBIX U
TBEp10(a3HBIX MPOIECCOB MOTYICHUS
YEepHBIX, IBETHBIX U PEAKUX METAJIOB

Ilepeuenv meopemuueckux 60npocoe K 3auemy:

1. HoBble BBICOKOI((EKTHUBHBIE TEXHOJOTHMH SKUAKO(MA3HBIX U  TBEpAO(Da3HBIX
MIPOIIECCOB MPEOOPa30BAHMSI CBOMCTB Py, U3BIEKAEMBIX U3 MECTOPOXKACHUIA. .

2. HoBble BbICOKO3()()EKTUBHBIE TEXHOJOTHUH KHUAKO(PA3HBIX U TBEpHO(a3HBIX
MIPOIIECCOB TPH arJIOMEpalHH.

3. Hosble BbICOKO3()()EeKTUBHBIE TEXHOJOTUH KHUAKO(PA3HBIX U TBEPHO(A3HBIX
MPOIIECCOB MPHU (POPMUPOBAHUH U OOKUTE OKATHIIICH.

4. HoBele BbICOKOX(P(EKTUBHBIE TEXHOJOTUU KHUIKO(DA3HBIX M TBEpAO(a3HBIX
MPOIIECCOB BOCCTAHOBJICHHMS, IUIABJICHUS U IIIAKOOOpa30BaHUS B YCIOBHSX
JOMEHHOM IIaBKU.

5. Hosble BbICOKO3()(hEeKTUBHBIE TEXHOJOTHUH KHUAKO(PA3HBIX U TBEPHO(A3HBIX
MIPOIIECCOB MPU KOHBEPTOPHOM TIIABKE CTAIH.

6. HoBble BbICOKO3()(DEKTUBHBIE TEXHOJOTHUH KHUAKO(PA3HBIX U TBEpHO(A3HBIX
MIPOIIECCOB MPH IJIABKE CTAIH B AIIEKTPOIeYax.

7. HoBble BbICOKO3()()EKTUBHBIE TEXHOJOTHUH KHUIKO(PAZHBIX
MIPOIIECCOB MPH PA3IUBKE CTAIIH.

8. . HoBble BBICOKOA((EKTUBHBIC TEXHOJOTUU KHUIKOPA3HBIX M TBEpHO(A3HBIX
MIPOIIECCOB MPH BHITUIABKE (HeppOCILIaBOB

9. Hosble BbICOKO3()(EKTUBHBIE TEXHOJOTUH KHUAKO(PA3HBIX U TBEpHO(A3HBIX
MIPOIIECCOB MPH MOIYUYEHUH KeJe3a MPSIMOro BOCCTAaHOBIICHHUS.

10. HoBble BBICOKOA((EKTHUBHBIE TEXHOJOTMH SKUAKO(MA3HBIX U  TBEpAO(Da3HBIX
MIPOIIECCOB MPH MMOITYYEHUH MEIH.

11. HoBble BBICOKOA((EKTHUBHBIE TEXHOJOTMH SKUAKO(A3HBIX U TBEpAO(da3HBIX

=

TBepIo(a3HBIX




CTpyKTypHBI 2JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ysbTaTbl 00y4eHus

OneHouHble cpencTBa

MIPOIIECCOB MPH MOTYYEHUN HUKEIIS.
12. HoBble BBICOKOA((EKTHUBHBIE TEXHOJOTMH JKUAKO(MA3HBIX U  TBEpAO(Da3HBIX
MIPOIIECCOB MPH MOJITYUYECHUH ATIOMUHUSL. .
13. HoBble BbICOKO?()(EKTUBHBIE TEXHOJOTUU JKUAKO(DA3HBIX M TBEepAO(a3HBIX
MPOIECCOB MPH MOJTYYEHUH METAIUTMYECKOT0 THTaHA ¥ MTUTMEHTHOrO TMOKCHIA TUTAHA.

YmeTn

- HCIIOJIb30BATH HA IMPAKTUKC
HUHTCTPHUPOBAHHBIC 3HAHHWA CIICIIUAJIBHBIX
JUCHUITINH

Ilpumepnvie npakmuueckue 3a0anus:
[TpoBecTu 0030p AUTEPATYPHI N0 33JAHHON TEMATHKE.

CocTaBUTh AHHOTallMM II0 BBIABJICHHBIM HCTOYHUKAM
BEISBUTH KITIOUEBBIE CJIOBA B BBIABICHHBIX HCTOYHUKAX

PazpabotaTh TecTOBBIE 3a1aHUs [T YIIIyOJIEHHOTO U3y4YeHUsl HauboJiee CyIeCTBEHHON
nHpOpMaLuu.

Bnazets

- OCHOBaMH pelIeHHs Tpo0IeM pa3BUTHUS
MaTepHaIOBEICHHS B TEXHOJIOTUSX
KHUIKO(pa3HBIX U TBEPAO(Da3HBIX
MIPOIIECCOB MOTYYEHUS YEPHBIX, IIBETHBIX
U PEIKHX

3adanue na pewienue 3a0auu:

ITo mpencraBneHHOI B 00pa30BaTeIbHOM MOPTae METOUKE BHITOJHUTD PACUET
CHIDKEHHSI yIeIIBHOTO pacxo/ia KOKca yBeJTMUYeHHUeM MoTpeOIeHus MPUPOIHOTO ra3a B
JOMEHHOM IEYH.

YK-1: Cnoco0HOCTh K KPUTHYECKOMY AHAJU3Y H OLlCHKe COBPEeMEHHBIX HAYYHbIX JO0CTHKEeHHIl, FTeHePUPOBAHUIO HOBBIX HAeil NPH pelIeHun
HCCJIEC0BATEILCKIX M MPAKTHYECKUX 32124, B TOM YHCJIe B MeKIUCHUININHAPHBIX 00/1aCTAX

3HaTh

- OCHOBHBIE METO/IbI U CIIOCOOBI
AHAJTMTUYECKOT0 MOJX0/1a K HIesIM
KHUIKO(pa3HBIX U TBEPAO(Da3HBIX
MIPOIIECCOB MOTYYEHHUS YEPHBIX, LIBETHBIX
U PEIKHX METaJIOB

Ilepeuenv meopemuueckux 60npocoeé K 3auemy:

1. HoBble uyen mo COBEPUICHCTBOBAHMIO TEXHOJIOTHH JKUAKO(DA3HBIX U TBEPAO(Da3HBIX

MIPOIIECCOB MPEOOPa30BaHMsI CBOMCTB Py, U3BJIEKAEMbIX U3 MECTOPOXKACHUH. .

1. HoBble uzeu 0 COBEPIIEHCTBOBAHUIO TEXHOJIOTHHU JKUAKO(]A3HBIX U TBEPA0(ha3HBIX
MIPOIIECCOB MPH arJIOMEpalHH.

2. HoBble uzen 1Mo COBEpIICHCTBOBAHUIO TEXHOIOT UM KUAKO(DAZHBIX M TBEPAO(DA3HBIX
MPOIIECCOB MPHU (POPMUPOBAHUH U OOXKUTE OKATHIILICH.

3. HoBble unen o coBepIICHCTBOBAHUIO TEXHOIOTUH KUAKO(DAZHBIX M TBEPAO(DA3HBIX
MPOIIECCOB BOCCTAHOBJICHHMS, IUIABJICHUS U IIIAKOOOpa30BaHUS B YCIOBHSX
JIOMEHHOM IUIaBKU.




CTpyKTypHBI 2JIEMEHT

[Tnanupyemble pe3ysbTaTbl 00y4eHus

OneHouHble cpencTBa

KOMIIETEHIIH
4. HoBsle ueu 1Mo COBEPUICHCTBOBAHUIO TEXHOJIOT MU )KUIKO(PA3HBIX U TBEPIO(PA3HBIX
MIPOIIECCOB MPU KOHBEPTOPHOU TUIaBKE CTAJH.
5. HoBble uzen o coBepIIeHCTBOBAHUIO TEXHOIOT UM KUAKO(DA3HBIX M TBEPAO(DA3HBIX
MIPOIIECCOB MPH IJIABKE CTAIH B AIIEKTPOIEeYaXx.
6. HoBble uzen Mo coBepIIeHCTBOBAHUIO TEXHOIOT UM KUAKO(DA3HBIX M TBEPAO(DA3HBIX
MIPOILIECCOB MPH PA3IUBKE CTAIIH.
7. HoBble uzen 1Mo COBEpIICHCTBOBAHUIO TEXHOJIOTUH KUAKO(DA3HBIX M TBEPAO(DA3HBIX
MIPOIIECCOB MPH BHITUIABKE (HeppOCILIaBOB
8. Hosble uen mo coBepIICHCTBOBAHUIO TEXHOJIOTHH JKUKO(]A3HBIX U TBEPAO(DA3HBIX
MIPOIIECCOB MPH MOIYUYEHUH KeJe3a MPSIMOro BOCCTAaHOBIICHHUS.
9. Hosble uzen 1o COBEPIICHCTBOBAHUIO TEXHOJOTHH JKUKO(]A3HBIX U TBEPAO(ha3HBIX
MIPOIIECCOB MPH MOITYYEHUH MEIH.
10. HoBble uien o COBEPIIEHCTBOBAHUIO TEXHOJIOTHHU JKUAKO(]A3HBIX U TBEPA0(ha3HBIX
MIPOIIECCOB MPH MOJTYYEHUH HUKEIS.
11. HoBble uaeu 1o COBEPIIEHCTBOBAHUIO TEXHOJIOTUH KUAKO(DAZHBIX U TBEPAO(DA3HBIX
MIPOIIECCOB MPH MOJTYYEHUH ATIOMHUHUS.
12. HoBble uieu 10 COBEPIICHCTBOBAHUIO TEXHOJIOTHHU JKUAKO(]A3HBIX U TBEPA0(ha3HBIX
MPOIECCOB NPU TOJTYYCHUH METAUIMYECKOTO TUTaHa M IMUTMEHTHOTO JWOKCHIA
TUTAHA.
YnMmerh - OCYUIECTBIIATH cO0p nHpopmauuu no | Ilpumepusie npakmuueckue 3a0anus:
TE€HEPUPOBAHUIO HOBBIX UJCH U 110 [TpoBecTu 0030p AUTEPATYPHI TIO 33JAHHON TEMATHKE.
o0cyxkaeHnio ctoco0oB A3PPekTuBHOrO | COCTaBUTH AHHOTAIMH  T10 BBHISIBJICHHBIM HCTOYHUKAM
peleHus 3a1a4 KUIKOPa3HbIX U BBIsSBUTH KITIOUEBBIE CJI0BA B BHISBJICHHBIX HCTOUHHKAX
TBEp10(a3HBIX MPOLECCOB MOITYICHUS PazpabotaTh TecTOBBIE 3a1aHUsI [T YIIIyOJIEHHOTO U3y4YeHUsl HanboJiee CyIeCTBEHHON
YEePHBIX, IBETHBIX U PEAKHX METAJJIOB nHpOpMaluu.
Brnanets - OCHOBaMH HCIOJIb30BAHUS

IIOJIyYEHHBIX 3HAaHUU U YMECHUM B
JAJIBbHEHUIIEM IS PELLICHUS
HCCIIEI0BATENbCKUX U MPAKTUYECKUX
3a7a4 )KUAK0(a3HBIX U TBEpAOPa3HBIX

3adanue na pewienue 3a0auu:

ITo mpencraBneHHOI B 00pa30BaTeIbHOM MOPTae METOUKE BHITOJHUTD PACUET
CHIDKEHHUS yIEJIbHOTO pacxo/a KOKca yBEIMUEHUEM TEMIIEPATypbl AyThs IpU
IIPOBEJICHUH JIOMEHHOM IJIaBKH.




CTpyKTypHBI 2JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ysbTaTbl 00y4eHus

OneHouHble cpencTBa

MMpOHECCCOB MOJYUCHUA UCPHBIX, IBETHBIX
" PCAKHUX MCTAJIJIOB

YK-2: Cnoco0HOCTh NPOEKTHPOBATH U OCYLECTBIATH KOMILJIEKCHbIE HCCJIeJ0BaHNsl, B TOM YHCJIe MeKIMCIUIIIHHAPHbIE, HA OCHOBE LeJIOCTHOI' 0
CHCTEMHOI0 HAy4YHOI0 MHPOBO33PEHHSA C HCI0JIb30BAHHEM 3HAHUH B 00J1aCTH HCTOPUH U puitocopuu Hayku

3HaTh

- HalpaBJICHUsI KOMITJICKCHBIX
UCCIIeIOBaHMi 1o Hanbomee
CYLECTBEHHBIM ITpOOJIEMaM
KHUIKO(pa3HBIX U TBEPAO(Da3HBIX
MPOIIECCOB

Ilepeuenv meopemuueckux 60npocoeé K 3auemy:

1. HanipaBneHus KOMIUIEKCHBIX HCCIIEAOBAaHUH MO HanboJiee CyIeCcTBEHHBIM po0ieMam
KUIKOpa3HBIX M TBEpAO(haA3HBIX MPOIECCOB TMpPeoOpa3oBaHHUs CBOWCTB Py,
U3BIIEKAEMBIX U3 MECTOPOKICHUH.

2. HampaBnieHHsI KOMITJIEKCHBIX HCCIIEOBAHUH 10 Hanbosiee CyIeCTBEHHBIM TpobaeMam
KHUIKO(pa3HBIX U TBEPAO(DA3HBIX MPOLIECCOB MPU arjOMepaLuy.

3. HampaBnieHust KOMITJIEKCHBIX HCCIIEIOBAHUH MO0 Hanbos1ee CyIeCTBEHHBIM TpobaeMam
KHUIKODa3HBIX U TBEPAO(DA3HBIX MPOLECCOB MPU (POPMHUPOBAHUU M OOKHUIE OKATHIIICH.
4. HarpaBiieHUs! KOMIUIEKCHBIX HCCIIEIOBAHUH 110 HanboJee CyIeCTBEHHBIM pobaeMam
KHUIKOpa3HBIX M TBEpPAO(A3HBIX IPOLECCOB BOCCTAHOBICHMS, IUIABJICHUA U
[IJIAKOOOPa30BaHUA B YCIOBUAX JOMEHHOMU TJIABKU.

5. HampaBneHust KOMITJIEKCHBIX HCCIIEJOBaHUH IO HanboIIee CyleCTBeHHbIM Ipo0ieMamM
KHUIKO(Pa3HBIX U TBEPA0(a3HBIX MPOLIECCOB TP KOHBEPTOPHOI! IIJIaBKE CTAJIH.

6. HarrpaBnieHus1 KOMITJIEKCHBIX HCCIIEOBAHUH MO0 Hanbosiee CyIeCTBEHHBIM IpobaeMam
KHUIKO(Da3HBIX U TBEPAO(DA3HBIX MPOLIECCOB MPHU TUIABKE CTANU B 3JIEKTPOIIEYaXx.

7. HamrpaBnieHHsI KOMITJIEKCHBIX HCCIIEIOBAHUH 1O Hanbosiee CyIeCTBEHHBIM IpobaeMam
KHUIKO(Pa3HBIX U TBEPAO(DA3HBIX MPOLIECCOB MPU PA3TUBKE CTAIH.

8. HampaBneHus1 KOMITJIEKCHBIX HCCIIEIOBAHUH MO0 HanboJ1ee CyIeCTBEHHBIM TpobaeMam
KHUIKO(pa3HBIX U TBEPA0(a3HBIX MPOLIECCOB MPHU BBIIIIABKE (PEeppOCIIIIaBOB

9. HampaBnieHHsI KOMITJIEKCHBIX HCCIIEOBAHUH 10 Hanbosiee CyIeCTBEHHBIM TpobaeMam
npobremMaM KHIKO(pa3HBIX U TBEpHO(a3HBIX IPOLECCOB INPHU MOIYyUYECHUH 3Kee3a
NPSIMOTO BOCCTAHOBJICHHUS.




CTpyKTypHBI 2JIEMEHT

[Tnanupyemble pe3ysbTaTbl 00y4eHus

OneHouHble cpencTBa

KOMIIETEHIIH
10. HampaBneHus: KOMIUICKCHBIX HCCIEIOBaHUNH 10 Haubosiee CyIIECTBEHHBIM
npobiaemMaM KUAKO(pa3HbIX U TBEPA0(ha3HBIX MPOLECCOB NPU MOTYYESHUU MEIH.
11. HampaBneHust KOMIUICKCHBIX HCCIEIOBaHUNH 1O Hauboiee CyIIeCTBEHHBIM
npobaemMaM KUAKO(pa3HbIX U TBEpAO(Da3HBIX MPOLECCOB MPU MOTYIESHUN HUKEIS.
12. HampaBneHusi KOMIUICKCHBIX HCCIEIOBaHUNH 10 Hamboyee CyIECTBEHHBIM
npobiaemMaM KUAKO(DA3HBIX M TBEPIO(]A3HBIX MPOIECCOB MPH MOTyUYESHHH ATIOMUHUS.
13. HampaBneHus KOMIUIEKCHBIX UCCIIEIOBAaHUH MO0 HanboJee CyIeCTBEHHBIM
npobaemMaM KuAKo(pazHbIX U TBEPAO(Pa3HBIX MPOLECCOB MPH MOTYIECHUN
METAJUIMYECKOTO TUTaHA ¥ TUTMEHTHOT'O TMOKCHJIA TUTAHA.
Ymets - BBICJISATD CTauH, (Da3bl U ATAITBI Ilpumepnvie npakmuueckue 3a0anus:
OpraHu3alluK HayYHOH JesTenbHOCTH 1o | [IpoBecTu 0030p IMTEepaTyphl 0 OpraHU3alMyd HAyqHOH e TeTbHOCTH
KHUIKO(Da3HBIM U TBEPAOPa3HBIM CocTaBUTh AaHHOTALMH IO BHISIBICHHBIM HCTOUYHUKAM
Iporieccam MoyryueHus YepHbIX, IBETHBIX | BBISBUTH KiIIOUEBbIE CI0BA B BBISIBJICHHBIX HCTOUHHKAX
U PEAKHX METaJIOB PazpabotaTh TecToBBIC 3aJaHUs Ul YTIyOJIEHHOrO U3yUeHHs Hanbosee CyIeCTBEHHON
nHpOpMaLuu.
Brnanets - OCHOBaMH ITAHUPOBAHHUS
KOMILIEKCHBIX MCCIIEIOBAaHUMN Jadanue na p cuenue sadauu: . )
JKHIKO(ASHEIX H TBEPIODASHBIX [To mpencraBneHHON B 06pa393aTenLH0M NOpTA/Ie METOJMKE BBLINONHUTL Pacuér
IIPOIECCOB TIOTYCHHS TepHEIX, IBeTHEN | POMSBOMHMTEILEOCTE JOMCHHOH MEYH HA OCHOBE KOMILICKCHEIX HCONENOBAHMH 1O
H POIKHX METAILIOB M3MEHEHHIO MTapaMeTPOB TyThS.
YK-3: roTroBHOCTH y4acTBOBATh B pad0Te POCCHIHCKMX U MEKTYHAPOAHBIX HCCIe10BATE]bCKHX KOJUIEKTHBOB 110 PellIeHUI0 HAYYHbIX U

HAY4YHO0-00pa30BaTeJbHBIX 32/1a4

3HaTh

- OCHOBHBIC HAIPABICHUS
B3aUMOJICICTBUSA POCCUMCKUX U
MEXIYHAPOIHBIX HCCIIEI0BATEIBCKIX
KOJUIEKTUBOB B 00JIACTH KUAKO(PAZHBIX U
TBepAO0(Da3HBIX MPOIECCOB MOTYUCHUS
YEePHBIX, [[BETHBIX M PEAKHX METAIJIOB

Ilepeuenv meopemuueckux 60npocos K zauemy:

1. OcHOBHbBIE HampaBJIEHUS B3aUMOJAEHUCTBUS POCCUHCKUX U MEXKIYHApPOIHBIX
UCCIIEIOBAaTENIbCKMX KOJUIGKTUBOB B  00JacTH MpeoOpa3oBaHUs CBOWCTB Py,
U3BJICKAEMBIX U3 MECTOPOXKIACHUM. .

2. OcCHOBHbBIC HaNpaBJICHUS B3aUMOJEHCTBUA POCCHUHMCKHX U MEXKIYHaPOIHBIX
HCCIIEI0BATEIBCKUX KOJJIEKTUBOB B OOJIACTH arJIOMEpaIty.

3. OCHOBHbBIC HampaBJICHUs] B3aUMOJEHCTBHS POCCHHWCKHX UM MEKIYHAPOJHBIX




CTpyKTypHBI 2JIEMEHT

[Tnanupyemble pe3ysbTaTbl 00y4eHus

OneHouHble cpencTBa

KOMIIETEHIIH
HCCIIEI0BATEIbCKUX KOJIJIEKTUBOB B 00JIACTH (POPMUPOBAHUM U OOKUTE OKATHIIIECH.
4. OcCHOBHBIC HamNpaBJICHUS B3aHMMOACUCTBHS POCCHICKMX H MEXIyHAPOIHBIX
MCCIIEI0OBATEIbCKUX KOJJIEKTHBOB B 00JaCTH MPOIIECCOB BOCCTAHOBIICHHUS, IIJIABJICHUS U
IJIAKOOOpa30BaHUA B YCIOBUAX JOMEHHOMU TJIABKU.
5. OcHOBHbIC HAaNpaBICHUS B3aUMOJCHCTBUS POCCUHMCKHX U MEXKIYHaPOJHBIX
HCCIIEI0BATEIBCKUX KOJIJIEKTUBOB B 00JIACTH KOHBEPTOPHOM IIJIABKH CTAJIH.
6. OcCHOBHbIC HampaBJICHUS B3aUMOJEHCTBHUA POCCHUHMCKHX U MEXKIYHAPOIHBIX
UCCIIEI0BATEIbCKIX KOJUIEKTUBOB B OOJIACTH IIJIABKH CTAJIM B DJICKTPOIIEYAX.
7. OcCHOBHBIC HAaNpaBJICHUS B3AaUMOICUCTBUS POCCHMCKUX M MEXKIyHAPOIHBIX
HCCIIEI0BATEIbCKUX KOJJICKTUBOB B O0JIACTH Pa3IMBKH CTAJIH.
8. OcHOBHbIC HampaBJICHUS B3aUMOJEHCTBHUS POCCHUHMCKHX U MEXKIYHaPOIHBIX
MCCIIEI0BATEIbCKUX KOJUIEKTUBOB B 00JIACTH BHITUIABKU (DEPPOCILIaBOB
9. OcHOBHbIC HampaBJICHUS B3aUMOJEHCTBHUS POCCHUHMCKHX U MEXKIYHAPOJHBIX
UCCIIEIOBATEIbCKMX ~ KOJJICKTMBOB B O0JACTW  MOJIyYEHHH IKele3a  IpsSIMOro
BOCCTAHOBJICHHS.
10  OcHoBHblE HamNpaBICHUS B3AUMOACUCTBUS POCCUHCKUX M MEXKIYHAPOIHBIX
MCCIIEI0OBATEIBCKUX KOJIJIEKTUBOB B OOJIACTH MOYUCHHS MEJTH.
11. OcHoOBHBIE HamNpaBICHUS B3AaUMOJEHCTBUS POCCUHCKUX U MEXIyHApOIHBIX
MCCIIEIOBATEIBCKUX KOJIJICKTUBOB B OOJIACTH MOYYECHHH HUKEIIS.
12. OcHoBHblC HampaBJIEHUS] B3aUMOJCHCTBUS POCCHUICKMX U MEXKIYHAPOIHBIX
MCCIIEI0BATEIbCKUX KOJUIEKTUBOB B OOJIACTH TOJIYYSHHSI aTFOMHHUA. .
13. OcHOBHBIE HampaBIEeHUS B3aUMOACHUCTBUS POCCUHCKUX U MEKIYHAPOIHBIX
MCCIIEI0OBATEIBCKUX KOJIJIEKTUBOB B O0JIACTH MOIYYEHHS] METAITIMUYECKOTO TUTAHA U
MUTMEHTHOT'O TMOKCHJIa TUTAHA.

Brnanets - IPEJCTABIATh PE3YbTAThI BBIOIHEHUS | [IpumepHble npakmuuecKue 3a0anus:

HAY4YHO-HCCIIeI0BATEIbCKOM 3a/1a4H1 T10
KHUIKO(Da3HBIM U TBEPAOPa3HBIM
Iporeccam MoyryuyeHus YepHbIX, IIBETHBIX
U PEAKHX METAJUIOB JUIS U3YUYEHHS
POCCHICKMMHU U MEXAYHApPOIHBIMU

CocTaBUTh aHHOTALMK 110 BBHIIIOJHEHHBIM HaYYHO-HUCCIIEI0BATEILCKUM paboTaM.
CocTaBuTh NepeueHb KIIOYEBBIX CJIOB B BBIITOJHEHHBIX HAYYHO-HCCIEI0BATEIbCKUX
paborax.

PazpabotaTh TecTOBBIE 3a1aHU VI YTITYyOJIEHHOTO U3YUYCHHUS .
HAYYHO-HCCIIeIOBATENbCKUX paboT.




CTpyKTypHBI 2JIEMEHT

[Tnanupyemble pe3ysbTaTbl 00y4eHus

OneHouHble cpencTBa

KOMIICTCHII U
HUCCICAOBATCIIBCKUMH KOJIJICKTUBAMU,
- BBIIIOJIHATD UCCIICAOBATCIILCKYIO
paboty
BJ'Ia,Z[eTB - OCHOBHBIMHU IIPUCMAMHU U METOAaMU

WCTIOJIHEHUS HAyYHBIX 3a/1a4 B 00JacTH
KHUIKOPa3HBIX U TBEPAO(DA3HBIX
MIPOIIECCOB MOTYYEHHUS YEPHBIX, LIBETHBIX
U PEIKHX METAJUIOB MpH paboTe B
COCTaBe POCCHUICKUX M MEXTyHAPOIHBIX
HCCIICIOBATEIBCKIX KOJUIEKTHBOB

3adanue na pewienue 3a0auu:

ITo mpencraBneHHO# B 00pa30BaTeIbHO MMOpTalie METOUKE pacuéTa U UCXOAHBIM
JAHHBIM, IIPEJCTABJIEHHBIM TaM B TEXHUYECKOM OTUYETE, PELIUTh 3a/1a4y CHU)KECHHUS
YZEIBHOTO pacxo/a KOKCa U IOBBILIEHUS IPOU3BOIUTEILHOCTH JOMEHHOM TIEYN.

IIK-1: cnocoOHOCTh aHAJIM3HPOBATH NMOJHBIH TEXHOJIOTHYeCKUH

IHKJI IOJIy4YeHHsI 1 00padoTKN MaTepuajioB

3HaTh

- IIOJIHBIN TEXHOJIOTMYECKUHU ITUKII
KHUIKO(pa3HBIX U TBEPAO(Da3HBIX
MIPOLIECCOB MOJYYEHUS YEPHBIX, [IBETHBIX
U pEAKUX METAILIIOB

Ilepeuensy meopemuueckux 60npocos K 3auemy:

1. Mecto nporieccoB npeodpa3zoBaHUs CBOWCTB Py, U3BJICKAEMbIX U3 MECTOPOXKICHHI B
MOJTHOM TEXHOJIOTHYECKOM UK€ JKUAKO(MA3HBIX U TBEpAO0(a3HBIX IPOLIECCOB
[IOJIyYEHUS YEPHBIX, LIBETHBIX U PEIKUX METAILIOB.

2. Mecro ariomepanii B TIOJHOM TEXHOJOIMYECKOM IUKJIE KUAKO(DA3HBIX MU
TBEp10(a3HBIX MPOIECCOB MOIYUYECHHUS YEPHBIX, IBETHBIX U PEIKUX METALIOB.

3. Mecro ¢opmupoBaHus M OOKMra OKAaTHIIIEH B TOJHOM TEXHOJIOTMYECKOM IHKIIE
KHUIKOPa3HBIX U TBEpAO(A3HBIX MPOIECCOB IMOJYyYCHHUS] YEPHBIX, IBETHBIX U PEIKUX
METaJUIOB.

4. MecTo BOCCTaHOBJICHHS, TUIABJICHHUS M IIUIAKOOOPA30BaHUS B YCIOBHUSIX JIOMEHHOM
IUTABKH TIPU OCYIIECTBICHUH IOJHOTO TEXHOJIOTMYECKOTO IMKIA JKUAKO(DA3HBIX H
TBEp10(a3HBIX MPOIECCOB MOIYUYECHUS YEPHBIX, LIBETHBIX U PEAKHX METAJIIOB.

5. MecTto KOHBEPTOPHOW IUIABKM CTajld B I[IOJHOM TEXHOJOTMYECKOM IMKIIE
KHUIKOPa3HBIX U TBEpAO(A3HBIX MPOIECCOB IMONYyUYEHHS] YEPHBIX, IBETHBIX M PEIKUX
METaJUIOB.

6. Mecro muaBKM CTaId B D3JEKTPONEYax B IIOJIHOM TEXHOJIOIMYECKOM LIHKIIE
KHUJIKO(Da3HBIX U TBEpA0(]a3HBIX MPOIECCOB IMOJYYCHHs] YEPHBIX, IBETHBIX U PEIKUX




CTpyKTypHBI 2JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ysbTaTbl 00y4eHus

OneHouHble cpencTBa

METaJUIOB.

7. MecTo pa3iMBKH CTajdd B IOJHOM TEXHOJIOTHYECKOM IIHMKIIE >KUIKO(PA3HBIX U
TBEp10(a3HBIX MPOIECCOB MOIYUYEHUS YEPHBIX, LIBETHBIX U PEAKHX METAJIIOB.

8. MecTo BbIMIaBKU (peppOCIIIaBOB B ITOJTHOM TEXHOJIOTHYECKOM ITUKIIE KUAKO(DAZHBIX U
TBEp10(a3HBIX MPOLECCOB MOIYUYECHUS YSPHBIX, IBETHBIX U PEAKHX METAJIIOB.

9. MecTo noitydeHus xkeie3a MpsiMoro BOCCTaHOBJICHUS.

10. MecTto moiy4eHHs MEAM B TOJHOM TEXHOJOIMYECKOM ITUKIE XUAKO(PA3HBIX H
TBEp10(a3HBIX MPOIECCOB MOIYUYECHUS YEPHBIX, LIBETHBIX U PEAKHX METAJIIOB.

11. MecTo moiy4yeHHs HUKENS B IMOJHOM TEXHOJOIMYECKOM LUKIE XKUAKO(DA3HBIX U
TBEp10(a3HBIX MPOIECCOB MOTYUYECHHUS YEPHBIX, IBETHBIX U PEIKUX METAIUIOB.

12. MecTo nony4yeHHs aTIOMUHHS B TIOJTHOM TEXHOJIOTMYECKOM LIUKJIE KUAKO(DA3HBIX U
TBEp10(a3HBIX MPOLECCOB MOIYUYECHUS YSPHBIX, IBETHBIX U PEAKHX METAJIOB.

13. MecTo Nody4YeHUsI METANTHYECKOTO TUTAHA M MIMTMEHTHOI'O IMOKCH/1a TUTAHA B
MOJTHOM TEXHOJOTHUYECKOM ITHKIIE )KUIKO(A3HBIX U TBEpAO(pa3HBIX MPOLECCOB
IIOJIYYEHUS YEPHBIX, LIBETHBIX U PEIKUX METAILIOB.

Bnaners

- BBLICJIATD CTa/iuH, (pasbl U ATAIbI B
MIOJTHM TE€XHOJIOTHYECKOM LIUKJIE
KHUIKO(Da3HBIX U TBEPAO(DA3HBIX
MIPOIIECCOB MOIYYEHHUS YEPHBIX, LIBETHBIX
U PEIKHX METaJIOB

Ilpumepnvie npakmuueckue 3a0aHUA:

[TpoBecTn 0030p AUTEPATYPHI O CTAIAM, (Pa3aM U 3TanaM B IOJIHM TEXHOJIOTUYECKOM
IUKJIE KUAKO(Da3HBIX U TBEPA0(Da3HBIX MPOLIECCOB MOMYUYCHUS YEPHBIX, IIBETHBIX U
PEIKUX METAJIJIOB

CocTaBUTh aHHOTALMHU 110 BBISBJICHHBIM UCTOYHUKAM

BBISBUTH KITIOUEBBIE CJI0BA B BHISBJICHHBIX HCTOUHHKAX

PazpaboTtaTh TecTOBBIE 3a1aHUsI [T YIITyOJIEHHOTO U3y4YeHUsl HaunboJiee CyIeCTBEHHON
nHpOpMaluu.

Bnaners

- METOJIMKON PacCMOTPEHUS OTACIbHBIX
CTaauii, (ha3 ¥ 3TAroB B MOJHOM
TEXHOJIOTUYECKOM IUKJIE KUAKO(DA3HBIX
U TBepA0(ha3HBIX MPOLIECCOB NOTYUCHHUS
YEepHBIX, [[BETHBIX U PEAKHX METAJIOB

3adanue na pewienue 3a0auu:

[To mpencraBneHHON B 0Opa3oBaTENbHOM MOpTale METOAMKE pacyéra W HCXOIHBIM
JAHHBIM, IIPEJICTaBICHHBIM TaM B TEXHUYECKOM OTYETE, PACCMOTPETH POJIb JOMEHHOU
IUTAaBKH B MTOJTHOM TEXHOJOTMUYECKOM ITUKIIE KUJIKO(PA3HBIX U TBEpAO(pa3HBIX MPOLIECCOB
II0JIy4Y€HUS] YEPHBIX, LIBETHBIX U PEIKUX METAIIIIOB.




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NOKa3aTeJd M KPUTEPHH
OLICHMBAHMUS:

IIpomexyTtounas arrectanuss no gucuuiuinHe <« KuakodasHble uW  TBepAodasHbIe
npouecchl MOJY4YeHUs1 YEPHbIX, IBETHBIX U PeIKHX META/JIOB) BKIKYACT TEOPETUYECKUE
BOTIPOCHI, IIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YUAIOIIMMUCS 3HAHUH, U TPAKTUUYECKUE
3aJJaHUs, BBISIBJIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIJCHUH, IPOBOAUTCS B (hopMe
3a4eTa C OLICHKOM.

3ayer MO [JAHHOM IUCHMIUIMHE NPOBOJUTCA B BHAE COOECEIOBaHUS B paMKax
TEOPETUYECKUX BOIIPOCOB, BBIHOCHMBIX Ha 3a4eT W/HIIM PEIICHUs IPAKTHUECKUX 3aaHuH.

IToxa3aTenu U KpUTEPUH OLICHHBAHUA 324€Ta:

— Ha OILEHKY «OTJMYHO» (5 OamnoB) — oOyyaromuiicsi JEeMOHCTPHPYET BBICOKUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe M TIIyOOKoe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBIMOJHAET IMPAKTUYECKUE 3a7aHus, CBOOOJHO OIEpUpPYET
3HAHUSMM, YMEHUSIMH, IPUMEHSIET UX B CUTyalUsIX OBBILIEHHOMN CII0)KHOCTH;

— Ha OIIGHKY «Xxopomo» (4 Oamra) — oOydaromuiics JEMOHCTPUPYET CpPeAHUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMIICTCHLIMH: OCHOBHBIC 3HAHMSA, YMEHHMS OCBOCHBI, HO JIOIMYCKaIOTCS
HE3HAYUTENIbHbIE ONIMOKU, HETOYHOCTH, 3aTPyIHEHUS IIPU aHATUTUYECKUX ONEepPaIUsX, IEpeHOCe
3HAHWUW U YMEHUI Ha HOBBIE, HECTaH/IAPTHBIE CUTYAallUH;

— Ha OIICHKY «YIOBJIETBOPUTEJBHO» (3 Oaya) — oOydarouuiics AeMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(OPMHPOBAHHOCTH KOMIIETCHLIMI: B X0 KOHTPOJBHBIX MEPONPUATHIA JOMYCKaIOTCS
OLIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWN, YMEHHWH, HaBBIKOB, OOydaromuucs
HCIBITHIBAET 3HAUUTENIBHBIE 3aTPYIHEHUS NPU ONEPUPOBAHUM 3HAHUSAMHU U YMEHUSMHU IPU HX
IIEPEHOCE HAa HOBBIE CUTYALINN;

— Ha OLICHKY «HeYJAO0BJIETBOPUTEJIBHO» (2 Oanna) — oOydaromuiics AeMOHCTPUPYET 3HAHUS He
6omee 20% TeopeTHUeCKOro MaTepuaa, J0MyCcKaeT CyleCTBEHHbIC OIMOKH, HE MOKET IMOKa3aTh
MHTEJJIEKTyaJIbHbIE HABBIKH PELLEHUS MPOCTHIX 3a/1a4;

— Ha OIICHKY «HEeyT0BJIeTBOPUTEILHO» (1 6amr) — oOydaronuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEACHUS U 00BsICHEHUS HH(GOPMAIIMH, HE MOXKET TI0Ka3aTh UHTEIJICKTYyaJIbHbIE
HAaBBbIKU PELIEHUS MPOCTHIX 3a/ad.



