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Pa6ouas mporpamma cocrasieHa Ha ocHoBe PI'OC BO no nanpasjieHHIO MOATOTOBKH
22.06.01 TEXHOJIOTMM MATEPHAJIOB (ypoBeHb MOArOTOBKH KaJpOB  BBICIIEH
kBanupukanuu). (nmprkas Munobpaayku Pocenn ot 30.07.2014 r. Ne 888)

PaGoyas mporpamma paccMOTpeHa H 0f00peHa Ha 3aceaHuy Kadeapsl Mertannypruu 1
XUMHUYECKUX TEXHOJIOTHI
18.02.2020, mpoToxoia Ne 6

3ag. kadenpoi 2 A.C. XapueHko

Pa6ouast nporpamma oxo6pena meroaundeckoii komuccueit UMMuM

20.02.2020 r. mpotoxon Ne 5
Hpeuc% FA_C. CapunoB

PaGouas mporpamma cocraBiieHa: f) (_/ il
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Penensent:
Unen mucceprauponHoro cosera J{ 212.111.01 3aB.xadenpoii obuieii meramtypruu

1OxHO-Y ckQro /'rocymapcreeHHoro  yHueepcutera MuXT, a-p  TexH.  Hayk
7W / 1. B. Uymanos




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2021 - 2022
yueOHOM Toly Ha 3acefaHuu Kapeapsl MeTaTyprud U XHMHYECKUX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toly Ha 3acefaHuu Kageapsl MeTaTypriud U XHMHYECKUX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOECHUS TN CUMILTUHBI (MOAYJI51)

yriayOaeHne TEOPETHUECKUX 3HAHUI aclIMPaHTOB O HOBBIX CIIOCO0AaX U3BIICUCHHUS Kelle3a
U3 PYAHOTO CBIPhS M BBHIMUIABKH CTAJIH, TO3BOJISIONIUX PACIIUPSTH CHIPHEBYIO 0azy udepHOU
METATypruM, yaydllaThb KauecTBO U  CHIDKAaTh Cce0ECTOMMOCTh  CTajd, IOBBINIATh
MIPOU3BOJUTEIILHOCTD arperaroB (Tpyjaa), yOpollaTh 3aJayd aBTOMATH3AlMH, YIydlIeHUE
YCIIOBUM Tpyda W 3allMThl OKPYXAloUIed Cpelapl; O MPUHLUIHAIBHBIX OCHOBAaX HOBOM
pecypcocOeperaroneii 1 SKOJIOTHYeCKH MEHEE OMACHOW MPOM3BOJCTBEHHO-TEXHOJIOTHIECKOM
CXEeMbI YEepHOW METAJUTypruH; O CBOWCTBAX M CIOCOOAaX MOJYyYEHHUS METAJIOB CIEIUAIBHOIO
HA3HAYCHUS, MPOU3BOJMMBIX B HEOONBIIMX KOJMYECTBAX I10 TMPOMBIIUICHHO OCBOSCHHBIM
TEXHOJIOTHUSIM.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI NporpaMMal

Juctumumna XXunkodasusie v TBEpa0(]a3HbIE MPOLECCH TOTyYSHHS YEPHBIX, [BETHBIX U
PENKHUX METAJUIOB BXOJUT B BApUAaTUBHYIO YacTh Y4eOHOIO IJIaHa 00pa30BaTeIbHON IPOrpaMMBl.

JUia  u3yyeHus  JUCUUIUIMHBI  HEOOXOOuMbl  3HaHUS  (YMEHHUs,  BIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUIUH/ IPAKTUK:

TexHonoruu npousBoacTBa U 0OpPabOTKU MaTEpHAIOB B METAJUTYPIHH

[lonrotoBka  ChIPbEBBIX  MaT€pUAJIOB K  METAUIyprUY€CKMM  IpoleccaM U
METaJUTypruueCcKue CBOWCTBA ChIPbs

Mertoponorus 1 MHGOpMaIIMOHHbIE TEXHOJOTUH B HAYYHBIX UCCIIEIOBAHUAX

3HaHus (YMEHMsI, BJIQJCHUS), [TOJIyUEHHbIE [IPU U3YYEHUU JAHHON JAUCLUUIUIMHBI OyAyT
HEO0XOUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

Hayuno-uccnenoBarenbcekas aestesnbHOCTb U noaroropka HKP

[lemarormyeckas nmpakTuka

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

IIpakTrka Mo MoJydyeHHIO MPO(ECCHOHANBHBIX YMEHHH M OmbITa MpodecCHOHATbHON
JeSITEIbHOCTH

IIpencraBnenne Hay4yHOTO J10K/IaJa 00 OCHOBHBIX pe3ysbTaTax nojarorosiaeHHoit HKP

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbraTe ocBoeHHMs AuUCUUIUIMHBI (Moayns) «Kunakodasuele U TBepAoda3HbIe
IPOIIECCHI MOTYYSHHS YEPHBIX, IBETHBIX U PEAKHX METaJIOB» 00yJaromuiics T0JbKeH o0iaaaTh
CJIEYIOIIMMU KOMIIETEHIUSMU:

CTpyKTypHBII [Tnanupyemble pe3ynbTaThl 00y4eHUs
JIIEMEHT
KOMIIETEHIIUU
OIIK-5 CIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIB30BATh HAa MIPAKTUKE HHTETPUPOBAHHBIE

3HaHUA €CTCCTBCHHOHAYYHBIX, 06HII/IX HpOq)eCCI/IOHaHBHO-OpI/IeHTI/IpyIOHH/IX " ClicnuaJIbHBIX
JUCHUILIINH OJI1 IIOHUMAaHUA HpO6J1€M Pa3BUTHA MaTCPUAIIOBCACHUA, YMCHUEC BBIABUI'ATh U
PEAIN30BBIBATE HA MPAKTHUKE HOBBIC BI)ICOKOBCb(i)eKTI/IBHBIe TEXHOJIOTHH

3HaTh - HOBBIE BBICOKOA()(DEKTHBHBIE TEXHOIOTUH KUAKO(DAZHBIX U
TBEP10(a3HBIX MPOIIECCOB MOIYUEHHS YePHBIX, LIBETHBIX U PEIKUX
METAJUIOB

YmMmeTh - MCIIOJIb30BaTh HA MPAKTUKE UHTEIPUPOBAHHBIE 3HAHUS CIIELUATbHBIX

JAUC-TUITIIINH

Branets - OCHOBAMH pellIeHus IpobieM pa3BUTHS MaTepUAIOBEACHUS B
TEXHOJIOTUSX KHUJIKO(Pa3HBIX U TBEPAO(DA3HBIX MPOLECCOB MOTYUESHUS
YEPHBIX, IBETHBIX U PEAKUX




VYK-1 crtocoOHOCTBIO K KPUTHIECKOMY aHAJIN3Y U OIICHKE COBPEMEHHBIX HAyUYHBIX JTOCTHKEHUH,
TCHCPUPOBAHNIO HOBBIX I/IILGI\/JI IIpU pCHICHUHN UCCIICAOBATCIbCKUX U MTPAKTHUYCCKUX 3a4a4, B TOM
YHClie B MEXIUCIUTUTMHAPHBIX 001aCTAX

3HaTh

- OCHOBHBIE METO/Ibl U CIIOCOOBI aHATTMTUYECKOIO MOJX0/1a K UAEIM
KHUJIKO-(Pa3HBIX U TBEPAO(A3HBIX MPOILECCOB MOITYYECHHUS YEPHBIX, IIBETHBIX
U PEIKUX METAJJIOB

YMeTs

- OCYIIECTRIIATH COOp MH(POPMAIIMHU 10 THEPUPOBAHHIO HOBBIX UCH H O
00CYKIeHHUIO CIOCO00B AP(HEKTUBHOTO PEIICHUS 3a/1a4 )KUIKO(Da3HBIX U
TBEPA0(A3HBIX MPOIECCOB MOTYUCHHS YEPHBIX, IBETHBIX U PEAKHX
MCTaJIJIOB

Bnanets

- OCHOBaMHM HCIIOJIb30BaHUA ITOJYUCHHBIX 3HAHWUM 1 YMCHI/Iﬁ B
,Z[ﬁJIBHGﬁHJCM AJI pCIICHUA UCCIICAOBATCIIbCKUX WU IMTPAKTUUCCKHUX 3a/1a4d
)KI/II[KO(i)EBHBIX u TBepI[O(l)a?)HI)IX IIPOLECCOB IMOJTYUYCHH YCPHBIX, IBETHBIX
" pCaAKNX METAJIIIOB

VYK-2 ciocoOHOCTBIO MPOEKTUPOBATH M OCYIIECTBIIATH KOMITJICKCHBIE HCCIIEIOBAHUS, B TOM
YHCIIe MEXIUCIUILUIMHAPHBIE, HA OCHOBE LIEJIOCTHOTO CUCTEMHOT'0 HAyYHOTO MUPOBO33PEHUS C
UCIIOJIB30BaHUEM 3HAHUH B 00J1aCTH UCTOpUU | (pusocodun HayKn

3HaTh - HaIlpaBJICHNUs KOMILJIEKCHBIX MCCIIEJIOBAHUN 110 HanboJee CyIeCTBEHHBIM
npobiemMaM KUAKO(A3HBIX U TBEpAO(]a3HBIX MPOILIECCOB

YmMmets - BBIICIIATH CTaANUH, (ha3bl U STANbl OpraHU3aI[Mi HAYyYHOU 1eATeTbHOCTH
0 XKHUIKO(pa3HBIM U TBEPIO(a3HBIM MPOLIECCaM MOTYICHUS YEPHBIX,
LBETHBIX U PEJIKUX METANIOB

Bnanets - OCHOBAaMH IIJITAHUPOBAHUS KOMIUIEKCHBIX UCCIIEIOBAHUM KUAKO(PA3HBIX U

TBepI[O(baSHI)IX MMpOoNHeCCCOB MOJIYYCHHA YCPHBIX, IBETHBIX U PEAKHUX
MCTaIJIOB

VK-3 roToBHOCTBIO Y4aCTBOBAaThH B pa60Te pOCCHﬁCKHX " MC)KAYHAPOAHBIX UCCIICAOBATCIIbCKUX
KOJUICKTHBOB I10 pCHICHUIO HAYUYHBIX U Hay‘-IHO-O6p330BaTCJ'H)HI)IX 3aga4

3HaTh

- OCHOBHBIE HaIIPABJICHUSI B3aUMOJICUCTBUS POCCUMCKHUX U
MEXIYHAPOIHBIX HCCIIEI0BATENbCKIX KOJIEKTUBOB B 00JIACTH
KUIKO(DA3HBIX U TBEPAO(]A3ZHBIX MPOIIECCOB MOTYyUYEHUS YEPHBIX, IBETHBIX
U PEAKUX METAJIIOB

YMmern

- IPEJCTABIATh PE3YJIbTATHI BBIITOJIHEHHUS HAyYHO-UCCIIEI0BATEIbCKON
3aJ1a4M 110 KUIKO(pa3HBIM U TBEpAO0(Da3HBIM IPOLECCaM MOIYYEeHUS
YEPHBIX, [IBETHBIX U PEAKUX METAIJIOB I U3YYEHUS POCCUMCKUMU U
MEXIyHAPOAHBIMH MCCIIE0BATEIBCKUMH KOJJIEKTUBAMU;

- BBIMOJIHATH UCCIIEI0BATEIbCKYIO PaboTy

Brnaners

- OCHOBHBIMU IIPUEMaMU U METOJAMHU UCIIOJHEHUs Hay4YHbIX 3a]a4 B
o0iacTu ®KuAK0(Pa3HbIX U TBEPAO(DA3HBIX MPOILIECCOB MOTYUEHHS YEPHBIX,
LBETHBIX U PEAKUX METAJJIOB IIPH paboTe B COCTABE POCCUMCKUX U
MEXKIyHAPOJAHBIX UC-CIIEI0BATEIbCKUX KOJUIEKTUBOB

[TK-1 criocoOHOCTh aHATM3UPOBATH MOJHBIM TEXHOJIOTHUECKUNA UK OJTYyYeHHs] 1 00paboTKU

MaTepHajoB

3HaTh - TIOJIHBIN TEXHOJOTUYECKUH IIMKIT KUAKO(PA3ZHBIX U TBEPAO(DA3HBIX
IIPOLIECCOB IOJYYEHHUs YEPHBIX, [IBETHBIX U PEAKUX METAIIIOB

Ymetp - BBIIEJIATD CTa UM, (ha3bl ¥ ATAIbl B IOJTHOM TEXHOJIOTMYECKOM LIMKIIE

KHUIKO(DA3HBIX U TBEPAO(DA3HBIX MPOLIECCOB MOTYUYSHUS YEPHBIX, IIBETHBIX
U PEIKUX METAIIIOB




Bnanets

- METOJUKOW PaCCMOTPEHHUSI OTACIBHBIX CTaNH, (a3 ¥ 3TAroB B MOJIHOM
TEXHOJIOTUYECKOM ITUKJIE KUIKO(PA3HBIX U TBEPI0(A3HBIX MPOIECCOB
MOJTYYEHUS YEPHBIX, LIBETHBIX U PEIKUX METAILJIOB




4. CTpyKTypa, 00b€éM N colepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JAUCIIUIUIMHBI COCTaBIsAeT 4 3aueTHhIX eauHuI] 144 akaj. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 69 akas. yacos:

— aynutopHas — 69 akaj. 4acos;

— BHeayauTopHas — 0 akaj. yacos

— caMOCTOsITeNIbHAS paboTa — 75 akaj. 4acos;
— B (hopme npakTHdecKkoi moarotroBku — 10 akamg.gacoB

dopma aTTecTaluy - 3a4eT C OUECHKOMN

TBepao(da3Hbie MPOLECCHl MpH

I10JIYUCHUU YCPHBIX METAJJIOB

AynuropHas s
o | vomraxrHAs pabota E 3 ®dopma TeKyILero
=
Paznen/ Tema % (B axaz. yacax) E 2 Bux . KOHTpOJIA Kon
S 3 ©| caMOCTOATENBHOM | yCIIeBaeMOCTH U
JHACUIHTLIAHBL 3 g . | kommereHmIHK
@) g £ paboThI TIPOMEKYTOUHOM
Tlex. mab. | mpaxT. zZ arTecTalyy
3aH. 3aH. | Q
1. XKunxodasusle u
TBepao(da3Hble MPOLECCHl MPH
IMOATOTOBKE CBIPBEBBIX
MaTepHajJoOB YEPHBIX, I[BETHBIX
U pEAKHX METAJIOB
CocTaBiieHHE
aHHOTAIIUHU I10
Coop, aHanus u
1.1 JKuakodasHeie CI/ICTIe)I’VIaTI/ISaL[I/IH TeMe.
TBepao(a3HbIe MPOLECCHI H(OpMALIY 1 BerrsBneHue OIIK-5, YK-1,
npeoOpa3oBaHus CBOWCTB 1 2 3 P KiroueBslx ciioB U | YK-2, VK-3,
HaIMCaHHe IJIaHAa -
PyZA, U3BIEKacMbIX U3 KOHCIICKTA 110 UX IPEJICTaBIICHUE. IK-1
MECTOPOKIACHUH Tene Pa3paboTka TecToB
10 TEME.
YcrHbI onpoc
CGop, anamis CocTaBiieHHE
CHCTEMAaTH3aIUs AHHOTALHH 110
uHpOpMaIH U Tee
HalMCaHue IUIaHa - )
1.2 Kuakodasuele u COHCIICKTA 110 Brisgsienue OIIK-5, YK-1,
TBepao(da3Hbie TMPOLECCh 221 4 6 rene svaenpe | CHOUEBBIX CIIOB H VK-2, YK-3,
IIpY arjioMepanuu 4 Q)mnqg:rcoﬁ UX IPEICTaBIICHUE. [K-1
Pa3paboTka TecToB
mojenu B a.037 110 Tene
IIPUMEHUTEIIBHO K N — OH' oc
TEME P
CO6op, aHanmu3 1
CocraBiieHHE
CHCTEMAaTH3aIUs AHHOTALLHH 110
nHDOPMAITUU 1 TeMe
1.3  Xugkodasueie6 u HalnMCcaHue TIaHa - )
TBE od)alalHH(g MIPOLIECCHI KOHCIIEKTA IO Bruanenue OIIK-5, YK-1,
P pon 2 4 6 KkimoueBsIx ciaoB U | YK-2, VK-3,
npu MPOM3BOJICTBE teme UzyueHue
. . HX MPEICTaBICHUE. IIK-1
OKaTBIIIEH (usnueckoit
Pazpabotka TecToB
mojenu B a.037 10 Teme
TMPUMEHHTENBHO K |y o o on. oc
TEME P
Uroro no paspeny 521 10 15
2. XKunxodasusle u




COop, aHanmu3 u
CHUCTEMATH3ALHS

CocraBienue
nHdopManuy U
AQHHOTAIIUH IO
HanvcaHue IIa”Ha -
KOHCIIEKTa 1O TOME.
2.1  Kupkodasubie Tene MsvaeHme BrisiBiieHue OIIK-5, YK-1,
TBepo(dazHble TMpoLECcChl 321 6 10 q)mnqgcqlcﬂx KiIro4eBbx cioB u | YK-2, YK-3,
[IPY HOJTYYEHUH YyT'yHa . UX IIPEJCTaBJIEHUE. IK-1
p v y mozeneii B a.033 P
Pa3paboTka TecToB
MPUMEHHUTEIIBHO K
0 TeMe.
TeMe. .
VYcerHsIi onpoc
TloaroroBka k
YCTHOMY OTIPOCY
COop, aHaU3 U
CHCTeMaTH3aIHs
nHdopManuy U CocrapneHue
HalvcaHue IJIaHa -|  aHHOTAIUH I10
KOHCIIEKTA I10 TeMe.
2.2 Kupkodasubie teme 3yueHue BrisBiieHue OIIK-5, YK-1,
TBEpAO(A3HbIE MPOLECCH 321 6 10 ¢bu3ngecKux KkmoueBslx cioB U | YK-2, VK-3,
TIPH TTOJTY9IE€HUH CTalN MOJIeTIeH B WX TIpeACTaBICHHE. IK-1
naboparopun | Pa3pabotka tectoB
METaJUTYPTUIECKH 0 TeMe.
X IIPOLIECCOB VYcerHbli onpoc
MPUMEHHUTEIILHO K
Teme
COop, aHaU3 1
CHCTeMaTH3aIHs
uH(pOPMaIUU U Cocrasinenue
HalvcaHue IJaHa -|  aHHOTAIUH I10
KOHCIIEKTA 110 TeMe.
2.3 Kuaxodpaszueie U
TBEDIO (baSZIl{BIf(lp DOLECCEI teme M3yuenne Brrasienue OIIK-5, YK-1,
P pott 1 4 7 (uznueckux KroueBbIx ciioB U | YK-2, VK-3,
pH MOJIy4YEHU N o
MoOJ€EIeH B WX TIpeACTaBIICHUE. [IK-1
(dheppocmiaBoB
naboparopun | Pa3pabotka TectoB
METaJUTYPTUUECKH 0 TeMe.
X IIPOLIECCOB VYerHblii onpoc
MPUMEHHUTENEHO K
Teme
COop, aHaU3 U
CHCTeMaTH3aIHs
uH(pOpPMAIU U CocraBneHue
HalvcaHue IJIaHa -|  aHHOTAIHH 110
KOHCIIEKTa 110 TeMe.
24  Kunxodasusie u
TBEDIO (bainﬂg) DOLECCEI teme M3yuenune Brrasnenue OIIK-5, YK-1,
P pon 4/41 8 12 (usnueckux KimoueBsIx ciaoB U | YK-2, VK-3,
Mpy  TMOJYYCHUH IKene3a .
MoJeIeH B HX MPEICTaBICHUE. IIK-1
MPSIMOTO BOCCTAHOBJICHHS
naboparopun | Pa3pabotka TectoB
METaJUTyPTUYECKH o TeMe.
X MIPOLIECCOB VerHslii onpoc
MPUMEHHUTEITEHO K
Teme
Wroro no pazneny 11/81 24 39

3. XKunxodasusie

n

TBepAO(a3Hble MPOLECCHl TPH
MOJYYEHUH IBETHBIX U PEIKUX

MCTAJIJIOB




COop, aHanmu3 u

CocraBiieHHe
aHHOTAIUU I10

CHCTEMAaTH3aIUs TEME.
3.1 XuakodasHele U “HPOpPMALUH U Brisasienue OIIK-5, YK-1,
TBepao(da3Hbie TMPOLECCh 1 3 4 |nanucaHue TUIaHa -| KiroueBwix ciioB U | YK-2, YK-3,
TP MOJYYCHUU MEIN KOHCIIEKTa [0 | X TPE/ICTaBICHHE. IIK-1
teme. [Toaroroeka | Paspabotka TecToB
K YCTHOMY OIIPOCY 10 TEME.
VYcTHbIi ompoc
CocraBiieHHE
COop, aHaU3 1 aHHOTAIUH I10
CHCTEMAaTH3aIUs TEME.
3.2  XuakodasHele U nHPOpPMALUH U Brisasienue OIIK-5, YK-1,
TBepao(da3Hbie TMPOLECChI 1 2 3 |mamucanme mnana -| wiroueBsix cioB U | YK-2, VK-3,
TP MONYICHUN HUKEIIS KOHCIIEKTAa [0 | UX TPE/ICTaBIICHHE. IIK-1
teme. [Toaroroeka | Paspabotka TecToB
K YCTHOMY OIIPOCY 10 TEME.
VYcTHBIH ompoc
CocraBiieHHe
COop, aHaU3 1 aHHOTAIUH I10
CHCTEMAaTH3aIUs TEME.
i}.}ipﬂoﬁf;iﬁ)g)a;zrjzeccg uHbOpMAIMH 1 BrisiBiieHue OIIK-5, YK-1,
2 4 4 |ganucanue muaHa -| karoueBblX ciioB U | YK-2, VK-3,
npu MOJTYYCHUH
S— KOHCIIEKTa [10 | UX Ipe/ICTaBJICHHE. IK-1
teme. [Toaroroeka | Paspabotka TecToB
K YCTHOMY OIIPOCY 10 TEME.
VYcTHBIH ompoc
CocraBiieHHe
COop, aHaU3 1 aHHOTAIUH I10
3.4 Kupkodasubie u CHCTEMAaTH3aLUs TEME.
TBepo(a3HbIe MPOLECCHI uHpOpMaIIH U BrisiBnenue OIIK-5, YK-1,
MPU TOJIyYCHUH THUTAaHA W 3 3 10 |manmcanue manHa -| xmroueBbiX cioB U | YK-2, YK-3,
NUTMEHTHOTO  JIMOKCHJa KOHCIIEKTa I10 UX IIPEJCTaBIICHUE. I1K-1
THTaHa teme. [Toarororka | Paspabotka TecToB
K YCTHOMY OIIPOCY 10 TEME.
VYerHbli onpoc
HWroro no pazaeny 7 12 21
Hroro 3a cemectp 23/101 46 75 320
23/10 OIIK-5,VK-
Hroro no aucrurinae " 46 75 3ayeT ¢ oneHkon |[1,YK-2, VK-

3,IIK-1




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanu3aluy  NPEelyCMOTPEHHBIX BHUIOB  y4eOHOW paboThl B KadyecTBe
00pa30BaTeNbHbIX TEXHOJOTUN B MPENOJaBaHNUU JAUCLHUIUIMHBI UCIIONb3YIOTCS TPAJAULMOHHAS U
MOJYJIBHO - KOMIIETEHTHOCTHAs! TEXHOJIOTUH.

Jlekuuy TPOXOAAT B TPAagUIMOHHON ¢dopme, B (opme JNEeKIMi-KOHCYIbTAllMi U
npobnemMHbIX Jsekuui. Teopernueckuil MaTepuas Ha MNpPOOJIEMHBIX JICKIUSAX —SBISETCA
pe3yabTaTOM YCBOGHHS IOJyY€HHONH HH(POPMALUHU TOCPEACTBOM ITOCTAHOBKU MPOOIEMHOTO
BOIIpOCA U IIOMCKa IIyTed ero pemieHus. Ha JekuMsaX — KOHCyIbTalMsAX HM3J0KEHHE HOBOIO
MaTepuaia COlpOBOKIAETCS TIOCTAHOBKON BOIIPOCOB M JUCKYCCHEW B MOMCKAaX OTBETOB HA 3TU
BOIIPOCBI.

CamocrosiTenbHasi paboTa CTUMYJIMPYET CTYJEHTOB B IIPOLECCE IOATOTOBKU K
IPAaKTUYECKUM 3aHITHUSAM, IIPU MIOATOTOBKE K KOHTPOJIBHBIM paboTaM U UTOIOBOM aTTeCTalLlUU.

Ha nepBoM 3aHATHH ClIeAyeT ETaIbHO PACcCKa3aTh O 00pa30BaTENbHbIX LIEIAX U 3a/a4ax
W3Yy4eHHUs AUCUUIUIMHBL. ClieayeT mpencTaBuTh CTPYKTYpY Kypca U IPOrpaMMy €ro U3ydeHUs ¢
yYKa3aHWEM [epBOUCTOYHMKOB. [loaTamHo omMcaTte CHOCOOBI JOCTUXKEHHUS  3aJaHHbBIX
pesyibraroB-ueneil. Jlate uHdopMmanuio o0 oObeme 3aHATHH M TBOPYECKOro 3afaHus, 00
YCIIOBHSAX MOJy4EHHUs 3a4€Ta.

Ha JIeKIMOHHBIX 3aHATUAX MOTYT NPUMEHATHCS 2JEMEHTHI Ha OCHOBE Kelc-MeTona —
oOydyeHHe B KOHTEKCTE MOJAEIUPYEMOW CHUTyallud, BOCHPOM3BOJSAIIECH pealbHbIE YCIOBUS
HAy4YHOH, NPOM3BOJCTBEHHOM, OOIIECTBEHHOM aedrenbHOCTH. OOydaromuecs —JOJKHBI
POAHAIM3UPOBATH CUTYAIUIO, Pa300paThCs B CYyTH IPOOIeM, MPEIOKUTH BO3MOKHBIE PELICHUS
U BbIOpaTh jdydiiee u3 HUX. Kelicbl 6a3upyrorcs Ha peaabHOM (PaKTHUECKOM MaTepuaie UiH ke
NpUOIMKEHBI K peabHOM CUTYAlLIUH.

BeiOupas Ty wiM HHYIO TEXHOJIOTHIO pabOThl C OOYYarOLUIMMMCS, HPErnoJaBaTeiro
HE00X0IMMO UMETh B BUIY, YTO HAMOOJBIIEro 3 PeKTa OT €€ IPUMEHEHHUSI MOKHO JI0CTUYb, €CIIH
YUUTBIBATh LIEJIM 00pa30BaHMsl, Ha PeaTn3aliio KOTOPHIX JI0JKHA ObITh HaNlpaBlieHa n30upaemas
TEXHOJIOT U, COJEPKAHNE, KOTOPOE MIPEICTOUT IepeiaTh 00YyUaIOIIUMCS € €€ IIOMOIIBIO,  TAKXKE
yCIIOBUS, B KOTOPBIX OHA OYAET UCTOIb30BaThCSI.

Peanun3anus KOMOETEHTHOCTHOI'O MTOJIX0/a MPEAyCMaTPUBAET UCIIOIb30BaHNE B YU€OHOM
IIPOLIECCE aKTUBHBIX U MHTEPAKTUBHBIX (POPM MTPOBEACHUS 3aHATUHN (KOMIIBIOTEPHBIX CUMYJISLIUHN,
JIETIOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYallUH, ICUXOJOTHYECKUE U HHBIE TPEHUHTH) B
COUYETaHUM C BHEAYIUTOPHOI CaMOCTOATEIbHOW pabOTOM C 11eNbi0 (OPMUPOBAHUS U PA3BUTHUS
npo¢eCcCHOHATBHBIX HABBIKOB 00yUYarOIUXCSL.

6 YueOHO-MeTOAMYeCcKOe o0ecriedyeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpuioxxkeHuu 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.
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1. YueOHas ayauTopust JUisi IPOBEICHUS 3aHITUH JCKIHOHHOTO TUIIA OCHAIIICHA!

- TEXHHYECKUMH CPEACTBaMHU OOYUECHHSI, CITYKAIUMH JJIsl TPEICTaBICHUS YIeOHOW WH-
dopmaru OOJBIION AYAUTOPHU: MYJIbTUMEIUHHBIMA CPEICTBA XPAHCHUS, Iepelayd |
MpeACTaBICHHS Y9eOHOH HHPOPMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayJuTOpusl VIS IIPOBEICHHS IIPAKTUYCCKUX 3aHATHI OCHAIIICHA:

TEXHUYECKUMHU CpPEACTBaMHU OOYYEHHs, CIY>KAIIUMHU ISl TPEACTaBICHUS y4eOHOU -
TEXHUYECKUMHU CPEJCTBAMHU OOYUYCHHUS, CITY>KAIIUMU ISl IPEICTaBICHUs YueOHOI nHpopMarum
OOJIBIION ayIUTOPUU: MYJIBTUMEIUHHBIMU CPEICTBA XPAHEHUs, Mepeladyd M IpPEICTaBICHUS
yaeOHOI MHGOPMAITIH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHas ayquTopus JJIsl TPYIIOBBIX U HHIMBHIYaJbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMIIbIOTEpHOM TexHuKo# ¢ makerom MS Office, ¢ moakmoueHnem k cetu «MHTEp-HET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeUAIM3UPOBAHHON MEOECIIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIbIOTEpHOM TexHuKo# ¢ makerom MS Office, ¢ moakmoueHnem k cetu «MHTEp-HET»
U C TOCTYIIOM B BJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

5. Tlomemenne st XpaHEHHS € TPOPHIAKTHUECKOTO OOCITY)KUBAHHS y4eOHOTO
000pyI0BaHUs OCHAIIICHO:

- CTIIEUMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH JJIsl XpaHEHHsI y4eOHOT0 000pyA0BaHMS,;

-MHCTPYMEHTAMH JJIsl PEMOHTa Y4eOHOT0 000pyI0BaHHS,;

- mkadamu U1 XpaHeHus: yueOHO-METOAMUECKON TOKYMEHTAIUY H MaTEPUAIIOB.



IMPUJIOKEHUE 1
Y4yeOHO-MeTOoAUYEeCKOe 0O0ecTeYeHHe CAMOCTOAITeILHOIH padoThl 00y4yaromuxcst

[lo mucuunnuHe NpeaycMOTpeHa ayJIuTOpHas W BHEAyJUTOpPHAs CaMOCTOsITeNIbHas pabora
00ydJaronumxcs, KoTopas MpeArnoaracT BbIMOTHEHUE TPAKTHIECKUX PabOT
Huka npakrudeckux pador Nel. CocrapieHue aHHOTAIMd MO COCTABISIOIMIUM  TEMbI
«Kunkodasusie 1 TBep0ha3HbIe MPOIECCHI MPU MOJATOTOBKE CHIPHEBBIX MATEPHAIOB UYEPHBIX,
[[BETHBIX U PEIKUX METaUIOBY». BBIIBICHUE KIIOYEBHIX CIIOB M UX MpecTaBieHue. PazpaboTka
TECTOB I10 COCTABJISAIOIINM TEMBI.
- TIPOLIECCHI ITPEOOPa30BAHMS CBOMCTB PY/I, U3BIEKAEMBIX U3 MECTOPOKICHU;
- POIIECCHI MPH arjioMepaIuu;
- IPOLIECCHI ITPH POPMHUPOBAHUU M OOKUTE OKATHIMICH.
Huxa npaktudeckux pador Ne2. CocraBiieHHME aHHOTAIMK 110 COCTAaBJISIOUIAM TEMBI
«Kunkodasupie u TBepaoha3HBIE MPOIECCH MPH MOJYICHUNA YEePHBIX METAJUIOBY. BhIsBICHUE
KJIFOUEBBIX CJIOB M UX TpeJcTaBieHrne. Pa3paboTka TeCTOB 10 COCTABIISIOIINM TEMBbI:
- POIIECCHI BOCCTAHOBJICHHS, TIJIABJICHUS U IINIAKOOOPAa30BaHUs B YCIOBUSIX TOMEHHOM TUIaBKU
- )kuakodaszHbie ¥ TBep10ha3HbIC MPOIECCHI TPU KOHBEPTOPHOH ILTABKE CTAIH

- )uAKOo(a3HbIe U TBEPA0(a3HbIC MPOLIECCHI MTPH IUIABKE CTAIH B AJICKTPOTICUax
- )kunkodaszHbie ¥ TBep 10 a3HbIC MPOIECCHI ITPH PA3IMBKE CTATU
- xuKo(a3zHbIe ¥ TBEPIO(a3HBIE MPOLECCH MPH BHITUIABKE ()epPOCILIaBOB
- IPOLIECCHI MIPH MOTYYSHHH Keje3a MPSIMOTro BOCCTAHOBIICHUS
Huka npakrudeckux pador Ne3. CocraBieHuWe aHHOTAIMH 1O COCTABJSIOIMIUM TEMBbI
«Kunkodasubie 1 TBepAO(da3HbIe MPOIECCH MPU MOTYYEHUU IIBETHBIX U PEIKHX METAIJIOBY.
BrisiBiieHre KII0YEBBIX CIIOB U UX MpecTaBieHue. Pa3paboTka TECTOB MO COCTABISIONIUM TEMBI:
- POLIECCHI MTPU MOIYYEHUU MEAN
- IPOIIECCHI MPH TTOTYICHUU HUKEIIS
- IPOLIECCHI NPHU MOITYYEHUHU ATFOMUHUSA
- POIIECCHI MPH MOJYICHUU METAJUIMYECKOT0 TUTaHA U IUTMEHTHOTO JUOKCHIA TUTAHA.

Ilepeuens 6onpocoe 01 no020mo6Ku K yCMHoOMYy onpocy

1. Yro Bxitouyaer nousatue «OKuakodasuele u TBepaoda3HbIe MPOLECCH MOJYyYeHUs YEpPHBIX,
LBETHBIX U PEAKUX METAJJIOB?»

2. Kakue oTpaciau NMpou3BOJACTBA OXBaThIBaeT AMcUUIUIMHA «OKuakodasuble u TBepaodazHble
IIPOLIECCHI NOJTYUEHUSI YEPHBIX, LIBETHBIX U PEIKUX METAIIIIOB?)

3. K kakuM pa3HOBHMJIHOCTSIM METAJJIOB OTHOCUTCA MoHsATHE «Kuakodasuble u TBepaodasHble
IIPOLIECCHI MTOJTYUEHUSI YEPHBIX, LIBETHBIX U PEIKMX METAILIIOB?)

4. Kakue xuakoasnslie 1 TBepA0(ha3Hble MPOLECChl OTHOCATCS K MOATOTOBKE TOPHOM MOPOJIBI K
M3BJICYCHUIO MeTasuia?

5. TlpeuMyIIeCTBEHHO B BHJI€ KaKUX COEJUHEHUN HAXOIMUTCSA JKelIe30 B KHUIKO(Pa3HBIX U
TBepa0(ha3HBIX Mpoleccax?

6. B xakux *unko¢asHbIX U TBEpA0(ha3HBIX MpoLeccax MPUPOAHbIE MPUMEHSIOT (PIIOCH?

7. Kakue nporiecchl Ha3bIBAIOTCA MUPOMETAIUTYPTUUECKUMHU, a KaKHe TUAPOMETAIUTYPrudecKUMU?
8. Kakue OCHOBHBIE TOIUIMBHO-?HEPIETUUECKUE PECYPCHl HCIOJIB3YIOTCS TPU IPOBENECHUU
KuakodasHble ¥ TBEpIO(a3Hble MPOLECCH MOTYUEHHs] YEPHBIX, LIBETHBIX M PEIKUX METaJIOB
METAJIITyprUYECKOM IPOU3BOACTBE?

9. Kak yyacTByeT BO3yIIHOE AYThE MPHU MPOBEACHUHN KUAKO(DA3ZHBIX U TBEPAOPA3HBIX MPOIECCHI
MOJIy4YEHHUs YEPHBIX, [IBETHBIX U PEIKUX METAJIIOB?

10. KakoBbl OTIIMYUTENbHBIE OCOOEHHOCTU XHIKO(MA3HBIX U TBEpAO(a3HBIX MPOLECCOB IMPHU
MOJIyYeHUH YyTyHa, CTAIH U (eppocCIiiaBoB?

11. Kakue BuIbl  CBIpbS M TOIUIMBA MCIOJB3YIOT IPU MPOBEAEHUU KUAKO(DA3HBIX U
TBep10(a3HBIX MPOIIECCOB HA METAJUTYPIHUYECKHUX NpeAnpusaTusix Poccun?



12. Kakue OCHOBHBIE XMMHYECKHE 3JEMEHTHl M COCAMHEHUS YYacTBYIOT B XHAKO(DA3HBIX U
TBEp0(a3HBIX MpOIECcCaX METAJUTYPIrHUECKOr0 IPOU3BOICTBA?

13. KakoBbl 1en¥ MOATOTOBKM MPUPOAHBIX MAaTEPHAJIOB K TMPOBEICHHIO KUIKO(PA3HBIX WU
TBEp10(a3HBIX MPOLECCOB METALITYPrUYECKOT0 MPOU3BOJCTBA?

14. Kakue crnocoObl NOATOTOBKM MPUPOIHBIX MATEPHATIOB HCIOJB3YIOTCS B JKUAKO(A3HBIX U
TBep0(a3HBIX IpoIeccax METAJUTYprHueCKOro Ipor3BOICTBA?

15. KakoBbl xuakodaszHeie U TBepAodaszHble NPOIECCHl MPOUCXOIAT TMPH JAPOOJIICHUH U
U3MEJIbYCHHS MaTepHAJIOB IIPH MOJATOTOBKE K METAJULyprHu€CKOMY IPOU3BOACTBY?

16. Kakumu xunakodasHsie W TBepaodasHble MPOIECChl MPOUCXOAAT IMPH TPOXOUYCHHU U
KJIacCU(UKALMU CHITY4YUX MaTepUanon?

17. KakoBbl OCHOBHBIE KHIKO(Da3HbIEe U TBEPAO(a3HbIE MPOLECCH MPOUCXOIAT MPH 00OTACHHUS
JKEJIE3HBIX Py U yriaen?

18. KakoBa ponb ycpeaHEeHUs MaTepUaioB MPHU MOATOTOBKE K KUAKO(A3HBIM U TBEpAO(a3HBIM
npoleccaM B METAJIIypru4ecKoM IPOU3BOCTBE?

19. Kakue xuakodasnbie u TBepao(da3Hble MpoLecchl 00eCcIeYnBaOT YIIPOUYHEHHE arjioMepara
IPU €ro Mpou3BOACTBE?

20. KaxoBbl pa3HOBHIHOCTH >KUAKO(DA3HBIX M TBEpHO(a3HBIX MPOIECCOB MPHU arjioMepariu
MKEJIE3HBIX Py U KOHIIEHTPATOB?

21. Kakue MuHepaibl 00eCTIeYrBAIOT PAa3BUTHE KHUIKO(DA3HBIX U TBEPA0(DA3HBIX MPOIECCOB MPU
arJoMeparuy JKeJIe3HbIX Pyl U KOHLEHTPaTOB?

22. B uéMm 3akirodaeTcsl CYIIHOCTh XOJa XHAKO(pa3HBIX M TBEpAO(a3HBIX MPOIECCOB NpHU
CIeKaHMs MOJIrOTOBJICHHOM NIMXTHI B ariomepar?

22. Kakumu OCHOBHBIMH IIOKA3aTeNSIMH XapaKTEPU3YIOT pe3yabTaT JKUAKO(DA3HBIX H
TBep10(a3HBIX IPOLIECCOB MIPH OLICHKE KayecTBa arjiomepara?

23. Kakue xuakodasasie U TBepA0(da3HbIe MPOIECChl 00ECTICUNBAIOT MOJYYCHUE OKaThIIIaeH B
METAJITyprUYECKOM IPOU3BOACTBE?

24. Kakue xunkodasssle U TBepAo(]a3Hbie MPOLECCH MOTYy4YaloT pa3BUTHE MPHU MPOU3BOJICTBE
CBIPBIX OKaTbIIIEH?

25. Kakwue xuakodasnsie 1 TBepAO(]a3HbIe MPOIECCH PAa3BUBAIOTCS MO 30HAM KOHBEHEPHOM
MaIlUHbI JJI5 00’KUTa OKaThIImei?

26. KakuMM OCHOBHBIMH TIOKa3aTEISIMM XapaKTEpU3YIOT pe3ylabTaT KHUIKO(DA3HBIX U
TBep10(a3HBIX MPOIIECCOB MPH MPOU3BOACTBE OKATHIMIECH?

27. KakoBa poip KOKca B JKUAKO(A3HBIX M TBEpAO(DA3HBIX MpOIEccax MEeTaTypruuecKkoro
POU3BOJICTBA?

28. Kakue OCHOBHbBIE NOKa3aTeJM KadyecTBa KOKca HamOojee BaXKHbI ISl KUAKOPA3HBIX U
TBep10(a3HBIX MPOIECCOB?

29. IloctymuieHne KakuX OCHOBHBIX KOMIIOHEHTOB B MeTaJll OOECHEeUMBAIOT XKHUAKO(]a3HbIE U
TBep0(a3HbIE MPOLECCHI?

30. Kakum mnoxazareneM XapaKTepU3yIOT MHTEHCHBHOCTb Ppa3BUTHS KHUIKO(A3HBIX

TBep10(a3HBIX MPOIECCOB B TOMEHHOU Neun?

31. Kakme KOMIIOHEHTHI BXOJAT B COCTaB UWIMXThl Uid OOECHedeHUs KHUAKO(Da3HBIX
TBep10(a3HBIX MPOIIECCOB MPH MPOU3BOACTBE UyryHa?

32. TlonmyuyeHue KakMX JOMOJHUTEIBHBIX TMPOAYKTOB  OOECHEeuMBalOT KHUAKO(Da3HbIE
TBep10(a3HbIE MPOLECCHI IPH MPOU3BOACTBE UyryHa?

33. [1o kakuM peakusiM MPOUCXOJAUT BOCCTAHOBIICHUE JKeJie3a U3 OKCHIOB B JOMEHHOM Teun?
39. Kak uayT nporeccsl miIaBlIeHus U IUIAKOOOpa3oBaHMs B JOMEHHOM reun?

40. KakoBa cTeneHb yJaleHUs CEpbl U3 MCXOIHBIX MAaTE€pPHAJIOB B IUIAK M a3 MpHU BHIIJIABKE
YyryHa B JIJOMEHHOW ne4u?

41. Kakue 31€eMeHTbI, OKCH/IbI, KapOUIbl UCTIONB3YIOT AJIS TOMOJIHUTENBHOTO yAIECHUS Cephl U3
YyryHa I0CJI€ €r0 BBIYCKa U3 JOMEHHOW neun?

42. KakoBbl OCHOBHBIC MPOIIECCHI TPOU3BOACTBA YyryHa 0€3 MCIOJIb30BaHUS JTOMEHHBIX Tedeit
(6e3noMeHHbIC)?

43. Kakue BUAbI MPOU3BOACTB OTHOCAT K METAJLTYPTrUH Kese3a?

=

=

=



44. B uém 3akmouaercs cymHocTs npouecca MUJPEKC?

45. B uéM 3akiovaeTcsi CynHocTh npouecca XMJI?

46. Kakue cruiaBbl Ha3bIBAIOT (peppociiaBamu?

47. KakoBo HazHaueHue (heppocriiaBoB?

47. B uém 3akimouaercs CyIIHOCTb Mpolecca Mpou3BOICTBa (heppocuumms?
48. Kakumu cioco6amu BHITUIABIAIOT heppoMapraHer] ¥ MapraHeir?

49. KakoBbI pa3HOBUHOCTH BBIILJIABISIEMOTO CUIIMKOMapraHiia?

50. KakoBsI BUIbI BHITLIABIIsIEMOTO (heppoxpoma?

Ilepeuens 6onpocoe u 3a0anuil 0131 NOO20MOBKU K 3a4enty ¢ OYCHKOU:

1. VkaxuTe coCTaBIIAIOIINE YETHIPEX IPYI [IBETHBIX METAJUIOB.

2. C 4eM CBSI3aHO IPOMBILIUICHHOE 3HAYEHHE LIBETHBIX METAJIOB.

3. YkaxxuTe OCHOBHBIE 00JIACTH MPUMEHEHHE ME/IU 1 €€ CILJIaBOB.

4. YKaxxuTe OCHOBHBIE CTaJIMU M3BJICUYCHUS MEIU U3 CYJIb(PUIHBIX Pyl MUPOMETAILTYPTrHYeCKUM
CIOCOOOM.

5. B uém 3aknirovaercs moAroToBKa MEAHBIX CYNb()HUIHBIX PYA MEepe U3BJICUCHHEM Meu?

6. Kakoro pe3ynbpTaTa TOCTHTAIOT 00UTOM MEIHOTO KOHIICHTpaTa Ha IITCHH?

7. Kakoro pe3ynbrara JOCTUTAaOT IIPU MPOU3BOJICTBE IITEHHA?

8. Kakoro pe3ysibTara JOCTUralOT MYyTEM KOHBEPTUPOBAHUS MEIHOTO ITeHHA?

9. Kakue nBa neprosaa coiep>kKuT orueBoe padhuHUPOBaHNE YEPHOBOU Me U ?

10. KakoBa 1enp OSIEKTPOIUTHYECKOTO paUHUPOBAHHMS MEAM TIOCIE €ro OrHEBOTO
padbuHHpPOBaHUS?

11. B pe3ynbrare Kakoro papuHUpPOBAaHUS MOJYYAIOT YJIbTpPAuucTas MEJb Ul AJIEKTPOHHON
MPOMBIIUIEHHOCTH?

12. Yem 00ycioBieHa HEOOXOIUMOCTh IIPOU3BOICTBA HUKEIIS?

13. KakoBbI OCHOBHBIE HAPABJIECHUS UCIIOJIb30BaHUS HUKEIA?

14. KakoBBbI OCHOBHBIE CTa/IUH NMPOU3BOJICTBA HUKEIS U3 CYIb(OUIHBIX pya?

15. Kakue Bubl MPOIyKTOB MOMTY4atOT IpOBeieHUEM (DI0Tallii MEAHO-HUKEIEBBIX pyA?

16. KakoBa 11e11b IJ1aBKH MEIHO-HUKEIEBOI0 KOHILIEHTpaTa Ha ITEHH?

17. IIpoBeaeHrEeM Kakoro mpolecca noxy4aroT HUKeJIeBbli (aiHmTeiiH?

18. Kak pa3aenstoT HUKeIb U MEJlb U3 U3MEIbYEHHOrO (alHIITeHa?

19. B uém 3axirouaeTcsi CynHOCTb IPOU3BOJICTBA YEPHOBOTO HUKEIS?

20. Kakue mpoayKThl OTYYarOT AIEKTPOIUTUIECKIM papUHUPOBAHHEM YEPHOBOTO HUKEIIS?
21. Yem 00ycroBieHa HEOOXOIUMOCTh TPOU3BOCTBA ATIOMUHUS?

22. KakoBbl OCHOBHbIE HalpaBJICHUS MPUMEHEHUS aIFOMUHUS?

23. Kakue OCHOBHBIE dTallbl BKJIFOYAET TEXHOJIOTHS TPOU3BOJICTBA AIIFOMUHMUS?

24. Kakve OCHOBHBIE CTAJIUU COJICPKUT MIPOU3BOICTBO MIMHO3EMA TT0 crioco0y baitepa?

25. B uém 3axitoyaercsi CyIIHOCTb MTPOU3BO/ICTBA IIMHO3EMA CLIOCOOOM CIIEKaHUs?

26. B uéMm 3aKimrodaeTcsi CynHOCTh IPOU3BOJICTBA TEXHUYIECKOTO ATFOMUHUS ?

27. Kakue neiictBust obecriednBaroT pahuHUPOBAHHE TEXHUYECKOTO aTFOMUHUA?



IMPUJIOKEHUE 2

OHEHO‘IHLIB cpeacrea AJisi MIPpOBECACHUSA l'lpOMe)KyTO‘lHOi/i aTrTeCTallumn

a) l'[.na}mpyeMble Pe3yJabTaThbl oﬁyqem/m U OHCHOYHLIC CPEACTBA IJISA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalMmm:

CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIUHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

OIIK-5: cnocoOHOCTP M TOTOBHOCTL MCIIOJIB30BaTh Ha IMPAKTUKE HWHTCTPUPOBAHHBIC 3HAHHUA CCTCCTBCHHOHAY4YHBIX, O6HII/IX HpO(beCCI/IOHaJ'IBHO'
OPHUCHTHPYIOIIUX U CIICHUAJIBHBIX JUCHUIIAH JJI1 TIOHUMAaHUA np06neM Pa3BUTHA MAaTCPHUATIOBCACHUA, YMCHUC BBIIBUT'aTh U PCAJIM30BbIBATH HA ITPAKTUKC
HOBBIC BBICOKOB(l)(beKTI/IBHBIe TCXHOJIOI'MH

3HaTh

- HOBBIC BBICOKO3 () (DEKTHBHBIC
TEXHOJIOTHH KUIKO(DA3ZHBIX u
TBEpI0(a3HBIX MPOIECCOB MOIYUYCHUS
YEPHBIX, I[BETHBIX M PEIAKUX METAJLIOB

Hepeqeﬁb meopemu4yecKux 60npocos.

1. HoBbie BbICOK03(h(pEeKTHBHBIE TEXHOJOTHH >XUAKO(PA3HBIX M TBEpAO(]a3HBIX
IPOLIECCOB NPe0Opa3oBaHMsl CBOMCTB PY/l, U3BIEKAEMBIX U3 MECTOPOXKACHUI. .

2. HoBbie BbICOK03()(pEeKTHBHBIE TEXHOJOTHH >KUAKO(PA3HBIX M TBEpAO(]a3HBIX
IPOLIECCOB MPH arJIOMEpaltu.

3. HoBbie BbICOK03()(hEeKTHBHBIE TEXHOJOTHH >KUAKO(PA3HBIX M TBEpAO(]a3HBIX
IPOLECCOB NP (HOPMUPOBAHUU U OOXKUTE OKATHIIIEH.

4. HoBbie BbICOK03()(hEeKTHBHBIE TEXHOJOTHH >KUAKO(PA3HBIX M TBEpAO(]a3HBIX

IPOIIECCOB BOCCTAHOBJICHMS, MJIABJICHUS U IIAKOOOPA30BaHUS B YCIOBUAX JOMEHHOMN
TUTaBKH.

S. HoBble BbICOK03()(hEeKTHBHBIE TEXHOJOTMM >KUAKO(A3HBIX M TBEpAO(]a3HBIX
MIPOIIECCOB MPH KOHBEPTOPHOH TIIABKE CTAJIH.

6. HoBble BbICOK03(D(hEeKTHBHBIE TEXHOJOTMM >KUAKO(A3HBIX M TBEpAO(]a3HBIX
IPOLIECCOB MPH IUIABKE CTAIN B AJIEKTPOIIEUAX.

7. HoBble BbICOKO3(D(PEKTHBHBIE TEXHOJOTMM KUAKO(PA3HBIX U TBEpIO(a3HBIX
IPOLIECCOB NPH PA3TIUBKE CTAIH.

8. . HoBble BbICOKO3((heKTUBHBIE TEXHOJOTHH KUAKO(DA3HBIX U TBEpAO(DA3HBIX
IPOIIECCOB MPH BHIIUIaBKE (hepPOCILIABOB

9. HoBble BbICOK03()(pEeKTHBHBIE TEXHOJOTMM >KUAKO(A3HBIX M TBEpAO(]a3HBIX
IPOLIECCOB MPH MOTYIEHHUH JKeIe3a MPSMOT0 BOCCTAaHOBIICHHS.

10. HoBble BbICOK03()(hEeKTHBHBIE TEXHOJOTMM >XKUAKO(PA3HBIX M TBEpAO(]a3HBIX
MPOIIECCOB MPH MOTYYSHHH MEJIH.

11. HoBble BbICOK03()(hEeKTHBHBIE TEXHOJOTMM >KUIKO(A3HBIX M TBEpA0(]a3HbIX




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

KOMIIETEHIHH
IPOLIECCOB MPH MOJIy4YEHUH HUKEIIS.
12. HoBble BbICOK03()(hEeKTHBHBIE TEXHOJOTHM >XUAKO(PA3ZHBIX M TBEpAO(a3HBIX
IPOLIECCOB MPH MOJYYECHUN ATFOMUHHUSL. .
13. HoBble BBICOKOA((PEKTHUBHBIE TEXHOJOTUH JKUAKO(DA3HBIX M TBEPAO(DA3HBIX
IPOLECCOB IPU MOTYYEHUN METAJUIMYECKOI0 TUTAHA U MUIT'MEHTHOI'O TMOKCH A TUTAHA.
Ymets - UCIOJb30BaTh  HAa  NpakTuke | /Ipumeprnvie npakmuueckue 3a0aHus.
MHTETPUPOBAaHHbBIE 3HAHUS crelMaIbHbIX | [I[poBecTH 00630p IUTEpaTypHI 10 3aJaHHON TEMaTHKeE.
JUCLUIUIAH
CocTaBUTh aHHOTALIMU 110 BBISIBJICHHBIM UCTOYHHUKAM
BBISIBUTH KITIOYEBBIE CII0BA B BBISIBJICHHBIX HCTOUHUKAX
Pa3paboTtaTh TecTOBbIE 3a1aHUs JUI YIITyOIEHHOTO N3y4eHHs HauboJiee CyleCTBEHHOM
MH(pOpMaLINH.
Biagers - OCHOBAaMH pellIEHUs MPoOIeM pa3BUTHS
3aoanue na pewenue 3aoaqu:
MaTepUAJIOBEJICHU B  TEXHOJOTHSIX 9 . )
[To mpencraBieHHOM B 00pa30BaTENbHOM MOpTane METOJUKE BBINOJHUTH PACUET
KUAKOPa3HBIX nu TBEpAO(Da3HBIX
CHIDKEHUSI YIISIBHOTO pacxo/ia KOKCa YBEIIMYCHHEM TOTPEOICHHs TPUPOTHOTO Ta3a B
IPOLIECCOB HOJy4YeHUs YEepHBIX, N
JIOMEHHOH Teuu.
I[BETHBIX U PEAKHX
VYK-1: CnocoOHOCTP K KPUTHYECKOMY aHAM3y M OIICHKE COBPEMEHHBIX HAy4YHBIX JOCTIKEHHH, T€HEPUPOBAHHWIO HOBBIX HJIEH TpH pEHICHUH

HCCIICAOBATCIIbCKUX U ITPAKTUYCCKHUX 3a/la4, B TOM YUCJIC B MCKAUCHUIIJIMHAPHBIX o0macTsx

3HaTh

- OCHOBHBIE METOJbl U  CIOCOOBI
AQHAJTUTHYECKOTO TOAXO0Ma K  HWAesIM
KHUJIKO(PA3HBIX U TBep10(a3HBIX
IPOIIECCOB TIOJTyYCHUS YEepHBIX,
[[BETHBIX U PEJKHX METAJJIOB

Ilepeuenvy meopemuyeckux 60npocos:

1. HoBble unien mo COBEpPIICHCTBOBAHUIO TEXHOJIOTHH KUAKO(DA3HBIX U TBEPI0(Pa3HBIX
MIPOLIECCOB MPEOOPA30BAHMS CBOWCTB PY/, U3BIEKAEMBIX U3 MECTOPOXKICHUH. .

1. HoBbie wumen 1O COBEPIICHCTBOBAHWIO TEXHOJOTHHM KHUAKO(DA3HBIX H
TBepAO0(ha3HBIX MPOIIECCOB MPHU arioMepaIuu.

2. HoBbie wumen 1O COBEPIICHCTBOBAHUIO TEXHOJOTHHM KHUAKODA3HBIX H
TBepA0(ha3HBIX MPOILIECCOB MPU (HOPMUPOBAHUU U O0KHUTE OKATHIIICH.

3. HoBbie wumen 10 COBEPIICHCTBOBAHWIO TEXHOJOTHHM KHUAKODA3HBIX H
TBepAO(Da3HBIX MPOILIECCOB BOCCTAHOBJICHHUSA, IUIABIEHUS M IIIAKOOOpa3OBaHUS B
YCIOBHUSIX JIOMEHHOM TUIABKH.




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

KOMIICTCHIHH
4. HoBble wIeM 1O COBEPIICHCTBOBAHUIO TEXHOJIOTUH JKUIKO(A3HBIX U
TBEpAO(pa3HBIX MPOLIECCOB MTPHU KOHBEPTOPHOI! MIIABKE CTAJIH.
5. HoBble wWIeM 1O COBEPIICHCTBOBAHUIO TEXHOJIOTUH KUIKO(A3HBIX U
TBEpAO(a3HBIX MPOLIECCOB MPHU TIABKE CTAIHU B AJICKTPOIICYaX.
6. HoBble wWIeM 1O COBEPIICHCTBOBAHUIO TEXHOJIOTUH SKUIKO(A3HBIX U
TBEpAO(a3HBIX MPOLIECCOB MPH PA3IHBKE CTAJIH.
7. HoBble wWIeM 1O COBEPIICHCTBOBAHUIO TEXHOJIOTUH KUIKO(A3HBIX U
TBepAO0(a3HBIX MPOLIECCOB MPH BBIILIABKE (PepPOCILIABOB
8. HoBble wuIeM 1O COBEPIICHCTBOBAHUIO TEXHOJIOTUH KUIKO(A3HBIX U
TBepAO(a3HBIX MPOLIECCOB MPH TOIYUYCHUH JKelie3a MPSIMOTO BOCCTAHOBIICHHS.
9. HoBble wWIen 1O COBEPIICHCTBOBAHUIO TEXHOJIOTUH KUIKO(A3HBIX U
TBEpAO(Pa3HBIX MPOLECCOB MPU TOITYYCHUU MEIH.
10. HoBble wuaed 1O COBEPUICHCTBOBAHUIO TEXHOJOTMU IKHIKO(DA3HBIX U
TBEPAO(PA3HBIX MPOLECCOB MPU TOTYUYCHUN HUKEIIS.
11. HoBble wuaed 1O COBEPUICHCTBOBAHUIO TEXHOJOTUU IKHIKO(PA3HBIX U
TBepAO(ha3HBIX MPOILECCOB MPH TOTYUYCHUN aTFOMHUHUSL.
12. HoBble wuaed 1O COBEPUICHCTBOBAHUIO TEXHOJOTUU IKHJIKO(PA3HBIX U
TBEpAO(PA3HBIX MPOIECCOB MPH MOJYYCHUH METALTMYSCKOTO TUTAaHA U MUTMEHTHOTO
JIMOKCHJIA TUTAHA.
Ymetp - OCYIIECTBJIATH cOop MHpopManuu 1o | /lpumephnvie npakmuueckue 3a0anus.
TCHEPUPOBAHUIO HOBBIX Haei U 1o | [IpoBecTu 0030p IUTEpaTypHl 1O 3aJaHHON TEMaTHKE.
o0cyxaeHuto crnocoboB 3hdextuBHOrO | COCTAaBUTH AHHOTAIIMK 110 BBISIBJICHHBIM HCTOYHHUKAM
pemieHusT  3aga4  KUAKO(A3HBIX ¥ | BEISIBUTH KITIOYEBBIC CII0BA B BBIABJICHHBIX HCTOUHUKAX
TBep10(a3HBIX MPOIECCOB TMoNy4YeHHs | Pa3paboTaTh TECTOBBIC 3aJaHUsI JJ1s YTITYOJIEHHOTO U3YUYEHHUSI HanboJIee CyIeCTBEHHOM
YEPHBIX, [[BETHBIX U PEAKUX METAUIOB | HH()OPMAITUH.
Bnanets - OCHOBaMH UCIIOJIb30BaHUS
HONYUCHHEX sHammi W yMcHEH B 3adanue na pemeuue; 3a0ay4u. § )
[ — s pemeHms [To mpencraBieHHONW B 00pa30BaTENbHONW IMOpTAle METOJUKE BBIMOJHUTH PACUET

UCCJIEIOBATEIIbCKUX M MPAKTUYECKUX
3a1a4 KHUJIKO(pa3HBIX M TBEpIO(a3HBIX

CHMXXCHUA YACIBHOI'O pacxoJa KOKCa YBCIWMYCHHUEM TCEMIICPATYPhI
IMPOBCACHNU ,Z[OMCHHOﬁ IIJIaBKH.

IyThsl TIpU




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

KOMIICTCHII N
IIponeccoB IMOJIYYCHUA YCPHBIX,
LOBCTHBIX U PCAKUX MCTAJIJIOB
VK-2: CnocoOHOCTh MNPOCKTUPOBATL M OCYHICCTBJIATH KOMIUICKCHBIC HCCICIOBAaHUA, B TOM YHCIIC MCKIAWUCHUIUIMHAPHBIC, Ha OCHOBC ICJIOCTHOI'O

CUCTCMHOI'O HAYYHOI'O MUPOBO33PCHHS C UCIIOJIb30BAHUEM 3HAaHUH B 00J1aCTH HCTOPpUH U (1)I/IJ'IOCO(1)I/II/I HayKHU

3HaTh

- HaIpaBJICHUS KOMIUIEKCHBIX
HCCIIeT0BaHUMN 1o HauoOoee
CYIIIECTBEHHBIM npooiieMam
KHUIKO(PAZHBIX u TBEpAO(Da3HBIX
IIPOLIECCOB

Ilepeuens meopemuueckux 60npocos:

1. HampaBieHuss KOMIUJIEKCHBIX MCCIEAOBAHUM 10 Hambojee CyIEeCTBEHHBIM
npodaemMaM XuaKo(a3HbIX ¥ TBEPA0(]a3HBIX MPOLECCOB MPEOOpa30BaHMsI CBOWCTB py/I,
M3BJIEKAEMBIX U3 MECTOPOXKICHUI.

2. HampaBneHus KOMIUIEKCHBIX HCCIEIOBaHMA 10 Hambosee CyIEeCTBEHHbIM
npobaemMaM XuIKOPa3HBIX U TBEpAO(DA3HBIX MPOLIECCOB IPHU arioMepari.

3. HampaBneHust KOMIUIEKCHBIX HCCII€OBaHMM 10 Haubojee CyIIeCTBEHHBIM
npobsieMaM XUIKO(]a3HBIX U TBEPIOPA3HBIX MPOIECCOB TP (HOPMUPOBAHUU U O0XKUTe
OKATBIILIECH.

4. HampaBieHuss KOMIUIEKCHBIX HCCIEIOBaHUM 10 Haubojee CyIIeCTBEHHBIM
npobaemMaM KuaKo(}a3HbIX U TBepA0(ha3HBIX MIPOLIECCOB BOCCTAHOBJICHMUS, MIaBICHUS U
JIAKOOOpa30BaHUs B YCIOBHSIX JOMEHHOM IJIaBKH.

5. HampaBneHus KOMIJIEKCHBIX HCCIEIOBaHMA 1O Hambosee CyIEeCTBEHHBIM
npobsieMaM KuAKo(]a3HbIX U TBEPAO(DA3HBIX MPOILIECCOB MPU KOHBEPTOPHOM ILIaBKE
CTaJIH.

6. HampaBneHus KOMIUIEKCHBIX MCCIEIOBAaHMKA TI0 HamOoyee CyIIEeCTBEHHBIM
npobiremMaM KUAKO(A3HBIX M TBepAO(DA3HBIX MPOLECCOB MpH IUIABKE CTalId B
AIIEKTpoOIeyax.

7. HampaBneHus KOMIUIEKCHBIX HCCIEIOBaHMA 10 Hamboyee CyIIEeCTBEHHBIM
npobyieMaM KuAKo(]a3HbIX U TBEPAO(DA3HBIX NMPOLIECCOB MPU PA3IUBKE CTAIH.

8. HampaBneHus KOMIIEKCHBIX HCCIEIOBaHMA 1O Hamboyee CyIIEeCTBEHHBIM
npobsieMaM ku1Ko(}a3HbIX U TBEpA0(a3HBIX MTPOLIECCOB NMPH BHIMJIABKE (heppOCIIaBOB




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

KOMIIETEHIHH
9. HampaBneHus KOMIUIEKCHBIX HCCIEIOBaHMH 10 HambOosiee CYyIIECTBEHHBIM
npobaemaM mpobiemMaM KuAKO(]a3HbIX U TBEPAO(}a3HBIX MPOIECCOB MPU MOTYYSHUU
JKeJe3a MpsIMOro BOCCTaHOBJICHHUS.

10. HampaBieHusi KOMIUIEKCHBIX HCCJICJOBaHUN 10 Hamboiee CyIeCTBEHHBIM
npobaemMaM KUIKO(pa3HbIX U TBEPAO(a3HBIX MPOLECCOB IPU MOIYYEHUU MEIH.
11. HampaBieHusi KOMIUIEKCHBIX HCCIIEOBaHUI 10 Hauboyiee CyIIECTBEHHBIM
npobaemMaM KUIKOpa3HbIX U TBEPAO(DA3HBIX MPOLECCOB IPU MOTYYEHUN HUKEIS.
12. HampaBieHus KOMIUIEKCHBIX HCCJIEJAOBaHUI 10 HamboJiee CyIeCTBEHHBIM
npobiaemMaM KUIKO(a3HbIX U TBEPAO(A3HBIX MPOLECCOB IPU MOTYYEHUHU ATFOMUHMSL.
13. HampaBineHusi KOMIUIEKCHBIX HCCIECIOBAaHUNA MO Hamboyee CyIeCTBEHHBIM
npobiemMaM  KUAKO(A3HBIX U TBepAO(a3HBIX IMPOLECCOB IMPH  MOIYYEHUHU
METAJUIMYECKOTO TUTAaHA U MUTMEHTHOTO TMOKCHA TUTAHA.
Ymertb - BBLIGJIATH cTaauu, ¢as3sl U 3Tansl | [Ipumepnvie npakmuyeckue 3a0anus.

OpraHu3aly HayyHOH aeaTesnbHOCTH 1o | [IpoBecTr 0630p IuTepaTyphl [0 OpraHU3alui HAyYHOU AeSTelbHOCTH

xunkopasHeiM U TBepAodazHbM | COCTaBUTh AaHHOTAIIMK IO BBISIBJICHHBIM MCTOUYHUKAM

nporeccam MOJTyYEeHHUS YepHBIX, | BEIABUTH KiTIOUEBBIE CIIOBA B BBISIBIEHHBIX HCTOUHHKAX

I[BETHBIX U PEIKHX METAJIOB Pa3paboTats TecTOBBIE 3a1aHU VTS YIITYOJIEHHOTO H3ydeHHs Hanboiee CyIeCTBEHHON
uHpopMaluu.

Bianers - OCHOBAMH IIJIAaHUPOBAHUS

. | 3adanue na pewenue 3aoavu:
KOMILJIEKCHBIX UCCIIeI0BaHUM 9 . )
[To mpencraBieHHONH B 00pa30BaTENBHOW IMOpTaNe METOAWMKE BBITOIHUTH PacueT
KUAKOPa3HBIX nu TBEpAO(Da3HBIX 9 .
IPOU3BOIUTENILHOCTH JJOMEHHOM IE€YM Ha OCHOBE KOMILJIEKCHBIX HCCIEIOBaHUU I10
IPOLIECCOB HOJy4YeHUs YEepHBIX,
M3MEHEHHIO MTapaMeTPOB TyThSI.
[[BETHBIX U PEIKHX METAJIOB
VYK-3: TOTOBHOCTH y4yacTBOBaTb B pabOTe€ POCCHUICKUX U MEXIYHApOAHBIX HCCIEI0BATEIbCKUX KOJUIEKTUBOB MO PELICHHWIO HAayYHBIX M HAy4YHO-

00pa3oBaTeNbHBIX 33729




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

KOMIIETCHIIUU

3HarThb - OCHOBHBIE HanpasiieHus | [lepeuens meopemuueckux 60npocos:
B3aUMOJICUCTBUSA POCCUMCKHX u|1l. OcHOBHbIE HallpaBJIE€HHUsS B3aUMOJECHCTBUS POCCUICKUX U MEXIYyHApOJHbIX
MEXYHApOAHBIX  HCCIIEI0BATEIbCKUX | MCCIEOBATEIbCKUX KOJUIEKTUBOB B 00JacTh IpeoOpa3oBaHusi CBOMCTB  pyl,

KOJIJICKTHBOB B 00JIACTH KUAKO(]A3HBIX U
TBEpAO(A3HBIX MPOLECCOB MOTYUCHHS
YEPHBIX, [[BETHBIX U PEIKUX METAJIOB

U3BJICKAEMBIX U3 MECTOPOXKICHMUIL. .

2. OcCHOBHbIE HaIpaBICHHUS B3aUMOJICHCTBUA POCCUMCKUX M MEXKIYHApOIHBIX
HCCJIEJ0BAaTEIbCKUX KOJJIEKTUBOB B 00JIACTH arJIOMEpaIyH.

3. OcHOBHBIE HaIIPaBJICHHUSI B3aUMOJEHCTBHUS POCCHUMCKMX M MEXIYHApOIHBIX
HCCIIEIOBATEIbCKUX KOJUIEKTHBOB B 00JIaCTH (DOPMUPOBAHUH U OOKUTE OKATHIMICH.

4. OcCHOBHBIE HaIIPaBJICHHUSI B3aUMOJEHCTBHUS POCCHUMCKMX M MEXIYHapOJIHBIX
UCCIIEI0BATEIbCKUX KOJUIEKTUBOB B 00JACTU MPOLIECCOB BOCCTAHOBJICHHUS, IIABJICHUS
U 1IUTaKOOOPa30BaHUs B YCIOBHSX JTOMEHHOM IUIaBKH.

5. OcHOBHblE HaNpaBiICHUS B3aUMOJEHUCTBUSA POCCUHCKUX M MEXIYHAPOIHBIX
UCCIIE/I0BATEIbCKUX KOJJIEKTUBOB B 00JIACTH KOHBEPTOPHOM IJIaBKH CTaJIH.

6. OcHOBHbIE HampaBICHHUS B3aUMOJICHCTBHA POCCHMCKHX M MEXKIYHApPOIHBIX
UCCIIEI0BATEIbCKUX KOJJIEKTUBOB B 00JIACTH IIJIABKH CTAJIU B 3JIEKTpOIEYax.

7. OcCHOBHBIE HAamNpaBJICHUS B3aHUMOJCHCTBUS POCCUHCKUX U MEXKIYHAPOIHBIX
UCCIIEI0BATEIbCKUX KOJIJIEKTUBOB B 00JIACTH Pa3JIMBKH CTaJIH.

8. OcHOBHBIE HampaBICHHUS B3aUMOJICHCTBHS POCCHMCKHX W MEXKIYHAPOIHBIX
UCCIIEI0BATEIbCKUX KOJJIEKTUBOB B 00JIACTH BBIMJIAaBKU (DEPPOCILIaBOB

9. OcHOBHBIE HampaBICHHUS B3aUMOJICHCTBHS POCCHMCKHX W MEXKIYHApPOIHBIX

UCCIIEIOBATEIbCKUX  KOJUIEKTUBOB B  00JAacTH MOJy4EeHHH JKelle3a  IPsIMOro
BOCCTAHOBJICHHS.
10  OcHoBHBIE HaIpaBICHHUsS B3aMMOJEHCTBHS POCCHUHCKMX M MEXIYHApPOIHbBIX

HCCICI0BATCIbCKHUX KOJIJICKTUBOB B obnacTu MOJIYYCHHA MCIIU.

11. OcHoBHEIE HaIlpaBJICHUA B3aHMOJICHCTBUSA pOCCHﬁCKHX U MCKIAYHAPOAHBIX
HCCICI0BATCIbCKHUX KOJIJICKTHUBOB B obnacTn ITOJIYYCHHUHN HUKCIIA.

12. OcHoOBHBIC HaIlpaBJICHUA B3aHMOJICHCTBUSA pOCCHﬁCKHX U MCKIYHAPOAHBIX
HCCICI0BATCIbCKHUX KOJIJICKTHUBOB B obnacTn ITOJIYYCHHU A aJTFOMUHUS. .




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

KOMIIETEHIHH
13. OcHOBHBIC HamNpaBJICHUS B3aUMOJCHCTBUS POCCHHCKHX M MEXKIYHAPOIHBIX
UCCIIEIOBATEIbCKUX KOJUICKTHBOB B OOJIACTH TOJYYEHHUS METAIIMUYECKOrO0 TUTaHa U
NUTMEHTHOTO JTHOKCH/Ia TUTAHA.
Brnaners - MPECTABIATh pe3ysbTaThI
BBITIOJTHEHUS Hay4HO-
HCCICHOBATEIbCKON Janatn o IpumepHvle npakmuueckue 3a0aHUA:
KUAKOQAHEIM M TBEPAODAsHEIM CocTaBUTh QaHHOTALIMU 110 BBHITIOJHEHHBIM HAYyYHO-HCCIIEIOBATEIBCKIM padoTam.
fpotieccam [TOLYHCHHA HEPHPI | cocrasuts IepeYeHb KIIOYEBHIX CJIOB B BBINOJIHEHHBIX HAyYHO-MCCIIEI0BATEIbCKUX
IBETHBIX M PEIKUX METAJUIOB JUIs
U3Y4EHUS POCCUHCKUMHU u paorax. "
Pa3paboTtate TecToBBIE 3amaHUs IS YIIYONEHHOTO  M3YYCHHS Hay4HO-
MEHAYHAOAHBIMHI UCCIIEIOBATEIBCKUX Pa0OT.
UCCIIEIOBATEICKUMH KOJICKTHBAMU;
- BBIIOJHATH  HMCCJEIOBATEIbCKYIO
pabory
Bnaners - OCHOBHBIMM NpUE€MaMM M METOAAMHU

UCTIOJTHEHUS] HAYYHBIX 3a/1a4 B 00JacTu
KHUJIKO(PA3HBIX U TBep10(a3HBIX
IPOLIECCOB TIOJTyYCHUS YEepHBIX,
[[BETHBIX U PEIKUX METAJUIOB IIpU padoTe
B COCTaBe POCCHICKHX u
MEXIYHApOAHBIX  HCCIEI0BaTEIbCKUX
KOJIJICKTHBOB

3aoanue na pewenue 3aoavu:

[To mpencraBieHHON B 00pa3oBaTeNbHOIN MOpTale METOAMKE pacuéra U UCXOAHBIM
JAaHHBIM, IMPEACTABICHHBIM TaM B TEXHUYECKOM OTYETE, PEIINTH 3aJady CHMKEHUS
YZIE€IBHOTO PacxXo/a KOKCa U MOBBILIEHHSI IPOU3BOIUTEIBHOCTH IOMEHHOM MeUu.

[TK-1: crtocoOHOCTh aHATU3UPOBATH MOTHBIA TEXHOJIOTHUECKHUH ITUKIT TIOJIYICHHS 1 00pabOTKH MaTepruaIoB




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

KOMIIETEHIIUH

3HaTh - TOJHBIM TEXHOJIOTMYECKUH LUK | [lepeuensy meopemuueckux 60npocos:
KHUJIKO(PAZHBIX u tBepaodasueix | 1. Mecto npoueccoB mpeoOpa3oBaHusi CBOWCTB Py/I, U3BICKAEMbIX U3 MECTOPOXKICHHH
IPOLIECCOB HOJIy4YeHHUs YEpHBIX, | B MOJHOM TEXHOJOTMYECKOM LMKIE MXHAKO(pa3HbIX M TBEpAO(A3HBIX IPOLECCOB

LOBCTHBIX U PCAKUX MCTAJIJIOB

IIOJIyYEHUS YEPHBIX, LIBETHBIX U PEIKUX METAJUIOB.

2. Mecto armoMepallMd B IIOJHOM TEXHOJOIMYECKOM MLMKIE >KUAKO(QA3HBIX U
TBEpI0(a3HBIX MPOIECCOB MOIYUEHHS YEPHBIX, IBETHBIX U PEKUX METAJUIOB.

3. Mecto ¢dopmMupoBaHHsA U OOKUIa OKATHIIECH B MOJHOM TEXHOJIOTMYECKOM LIMKJIIE
KHUIKO(DA3HBIX U TBEPAO(}A3HBIX MPOIECCOB MOMYUYCHUS YEPHBIX, IIBETHBIX U PEIKHX
METaJUIOB.

4. MecTO BOCCTaHOBIICHHSI, TIABJIICHUS U IIJIAKOOOPA30BaHUS B YCIOBHUSIX JTOMEHHOU
IUIABKM TIPH OCYIIECTBICHUU MOJHOIO TEXHOJOIMUYECKOro LUKJIA >KUAKO(A3HBIX U
TBEpA0(a3HBIX MPOLIECCOB MOIYUEHHS YUEPHBIX, LIBETHBIX U PEKUX METAJUIOB.

5. MecTto KOHBEPTOPHOM IUIaBKM CTajid B IIOJHOM TEXHOJOTHYECKOM LIHKJIEe
KHUIKO(DA3HBIX U TBEPAO(A3HBIX MPOIECCOB MOMYUYCHUSI YEPHBIX, IIBETHBIX U PEIKHX
METaJUIOB.

6. MecTo miaBKM CTaldM B DJIEKTPONE€YaX B IOJHOM TEXHOJIOTHYECKOM IUKJIIE
AKHUJIKO(DA3HBIX U TBEPJO(}A3HBIX MPOLECCOB MOMYUECHUS YEPHBIX, IIBETHBIX U PEIKHUX
METAaJUIOB.

7. MecTo pa3iMBKH CTajJd B IOJHOM TEXHOJIOTMYECKOM IUKJE XHUIKO(Pa3HBbIX MU
TBEpA0(a3HBIX MPOLIECCOB MOTYUECHHS YUEPHBIX, LIBETHBIX U PEJKUX METAJUIOB.

8. MecTo BBIILIaBKH (PeppOCIIIaBOB B MOJTHOM TEXHOJOTHUECKOM ITUKIIE KUIKO(PA3HBIX
U TBEpI0(a3HbIX IPOIECCOB MOJYUYEHHUSI YEPHBIX, [IBETHBIX U PEIKUX METAJIIOB.

9. MecTto nosyueHus xene3a IpsiMoro BOCCTAHOBJIEHUS.

10. MecTo mojyyeHUss MEIU B IOJIHOM TEXHOJOIMYECKOM ILHKIIE >KUIKO(DA3HBIX U
TBEp10(a3HBIX MPOIIECCOB MOIYUEHHS YEPHBIX, LIBETHBIX U PEIKUX METAUIOB.

11. MecTo nonyyeHUs] HUKENs B MOJHOM TEXHOJOTMYECKOM ILMKIIE XKHJIKO(Da3HBIX U
TBEp10(a3HBIX MPOIIECCOB MOIYUEHHS YEPHBIX, LIBETHBIX U PEIKUX METAIUIOB.

12. MecTo noy4eHust aTFOMUHUS B TTOJTHOM TEXHOJIOTHYECKOM IIHKIIE KUAKO(DA3HBIX U
TBEp10(a3HBIX MPOIECCOB MOJYUYEHHs YePHBIX, IBETHBIX U PEAKUX METAJUIOB.




CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

KOMIICTCHITUH
13. MecTo mojydeHHuss METAUTMYECKOTO TUTaHA M MUTMEHTHOTO JMOKCHIA THTaHa B
MOJTHOM TEXHOJIOTHYECKOM IUKIIE JKUIAKO(PA3HBIX H TBEPAO(A3HBIX IPOIECCOB
MOJTYyYEHUS YEPHBIX, LIBETHBIX U PEIKUX METAJIJIOB.
Brnanetsb - BBIOCNATH cTamuu, ¢daszbl U dTanbl B | [lpumepnvie npakmuyeckue 3a0anusl:
ITOJTHM TEXHOJIOTHYECKOM nukiie | [IpoBectu 0630p muTepaTypsl 0 CTaasM, (a3aM U 3TaraM B IMOJTHM TEXHOJOTHYECKOM
KUITKOPAZHBIX u TBepAO(Da3HBIX | MUKIIE KUAKO(DA3HBIX M TBepA0(]a3HBIX MPOIECCOB MOJYICHUS YEPHBIX, [IBETHBIX U
MPOIIECCOB MOJIy4EeHUS YEPHBIX, | PEKUX METAJIOB
LBETHBIX U PEJIKUX METAJIOB CocTaBUTh AHHOTAIIUHM 110 BBISBJIICHHBIM MCTOYHHKAM
BEIIBHUTE KITFOUEBBIE CII0BA B BBIIBIIEHHBIX NCTOUYHHUKAX
Pa3paboraTh TecTOBBIC 3a1aHUS IS YIITYOJIEHHOTO N3yUeHUs HanboJiee CyIIeCTBEHHOM
uHpopmanuu.
Bnanerts - METOJMKOW PAaCCMOTPEHMs OTAENBHBIX | 3adanue na pewenue 3a0auu:

craguii, ¢a3 M d3TanoB B MOJHOM
TE€XHOJOTHYECKOM ITHKJIE KUAKO(PA3ZHBIX
U TBep10(a3HBIX MPOLECCOB MOTYYECHUS
YEPHBIX, [IBETHBIX U PEAKUX METAJJIOB

[To mpencraBieHHON B 00pa30BaTeNbHON MOpTale METOJUKE pacdéra M UCXOIHBIM
JAaHHBIM, NPEACTABIEHHBIM TaM B TEXHUYECKOM OTYETE, pACCMOTPETH POJIb TOMEHHOU
IIJTaBKH B IIOJTHOM TEXHOJIOTHYECCKOM ITUKIJIC )KI/IJIKO(baSHLIX n TBepI[O(l)aSHI)IX IponeCcCoB
MIOJIyYEHUS YEPHBIX, LIBETHBIX U PEIKUX METAJUIOB.




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOM aTTeCTALMH, MOKA3aTeJM H KPHTEPHH
OLICHUBAHUS:

[TpomexxyTounasi arrectanus no aucuurinHe «KuakodazHbie n TBepaodasHbie MPOLECCHI
MOJIyYeHHs YePHBIX, IBETHBIX M PEAKMX META/LUIOB)» BKIIOYACT TEOPETHUYECKUE BOMPOCHI,
MO3BOJISIOIINE OIICHUTh YPOBEHb YCBOCHUS O0YJarOMMMUCS 3HAHUH, M MPAKTHYECCKUE 3aaHus,
BBISBJISIFOIINE CTETICHb CDOPMUPOBAHHOCTH YMEHHU M BIQICHUH, TPOBOAUTCS B (hOpMe 3aueTa C
OLICHKOM.

3aueT ¢ OLEHKOW MO JMaHHOW IUCIMILIMHE MPOBOIMUTCS B BHUAE COOECEIOBaHUS B paMKax
TEOPETHYECKUX BOIPOCOB, BEIHOCMMBIX Ha 3a4e€T C OIEHKOW W/MJIM PEIICHUs MPAKTHYCCKUX
3aJaHH.

IToka3zaTenu u KPUTECPUHA OLICHUBAHUA 3a4€Ta C OLEHKOM:

— Ha OLEHKY «OTJIHYHO» (5 OamoB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKUH YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET TMPAKTHUYECKUE 3aJaHMsi, CBOOOIHO ONEpUpYyeT
3HAHUSAMHU, YMEHUSMHU, IPUMEHSET UX B CUTYalIUsIX MOBBIIICHHON CII0KHOCTH;

— Ha OLIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIMIICS JEMOHCTPUPYET CPEIHUM YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHbIC OMIMOKM, HETOYHOCTH, 3aTPyTHEHHS IPY aHATUTUIECKHUX OTIEpAIHsIX, TEPEHOCE
3HAaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHHIE CUTYAIIHH;

— Ha OLIEHKY «YyIOBJIETBOPHMTEJBbHO» (3 Oaiia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBI
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0JIe¢ KOHTPOJIbHBIX MEPONPUITUN AOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWHA, YMEHHWIH, HABBIKOB, OOydYarOUIHIACS
WCTBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TPU UX
NepeHoce Ha HOBBIE CUTYAIlNH;

— Ha OLIEHKY «HeY/JAO0BJIETBOPUTEJIbHO» (2 6ayuia) — o0yJarouuiics JeMOHCTPUPYET 3HAHUS He
6osee 20% TeopeTuuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIEC OMMOKH, HE MOXKET MOKa3aTh
MHTEJJIEKTyadIbHbIe HABBIKM PEIIECHUS MPOCTHIX 3a/1aY;

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6ain) — oOydaromuiicss He MOXET MOoKa3aTh 3HAHUS Ha
YPOBHE BOCHPOM3BEACHUS U 00bsACHEHN UH(OPMAIIMH, HE MOXKET MOKa3aTh UHTEUIEKTyalbHbIE
HaBBIKH PEUICHUS MIPOCTHIX 3a7ad.



