I'OCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE
BBICIIEI'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA
«JOHEUKNN HALTUOHAJIBHBIN TEXHUYECKNUN YHUBEPCUTET»

YTBEPXJIAIO:

H.o. mpopekTopa 1o Hay4Ho-

negaroruyeckoit padore JOHHTY

(moxmuck)

A.B. buprokoB

« » 2019 rona

PABOYAS ITPOT'PAMMA

b2.1 <HAYYHO-UCCJIIEJOBATEJBbCKAS PABOTA»

HanpaBnenue noAaroToBKH: 22.04.02 «MeTtamnyprus»
(ko ¥ HAMMEHOBaHWE HANPaBIIEHHUS / CICLUATbHOCTH)
Marucrepckas nporpammar «Merannyprus craam»
(HanMeHOBaHHE MarHCTEPCKON MPOrPaMMBI
[Iporpamma: Marwucrparypa

dopma 0OyueHus:

(GakanaBpuat, MarucTpaTypa, CleUHaInTeT)

OyHag, 3a04Has

(ouHas, 3a04Has, OYHO-3209HAS)

dopma o0ydeHUs OuHas 3aouHas
Cemectp 1,2,3,4 1,2,3,4
Oomas Tpy10EMKOCTh B 3.¢./dacax 15/540 15/540
dopma kouTpois (auddepeHnrpoBaHHBIN 3ader/3auer/ | 3auer/3auet/
3a4ét/3a4ET) 3aueT/3a4er 3ayeT/3a4er

Jonenk, 2019 r.




Pa6Gouass mporpamma «HayuHo-mccnenoBaTenbckas pabora» COCTaBllieHa B COOTBETCTBHH C
yueGHBIM IIJIAHOM 110 HallpaBlieHHIo moAroToBky 22.04.02 «Mertannyprusa», MarucTepckas mporpaMma
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Cocrasutens: TposiHckuil AJjiekcaHap AHATOJbeBHY,  JOKTOD TEXHHYECKMX HayKk,
npodeccop, 3aB.kabenpoit «MeTajnyprus cTaiy U CIIaBOBY.
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1 HEJIb 1 3AIAYU HUP

enpto Hay4HO-HCCIIENOBATENbCKOM paboTel (HWP) sBasieTcs BBINOIHEHHE CTYJICHTaMHU
HAYYHO-HMCCJIEI0BATEIbCKOM pabOThl B 00JAaCTH METAJUyprUM CTalM, COCTAaBIIAIONICH OCHOBY
MarucTepCcKO IuccepTaluy Ha 3aKPEIUICHHYIO 3a CTYACHTOM TEMY, Pa3BUTHE HAaBBIKOB, CBSI3aHHBIX C
BBITNIOJITHEHUEM HAy4HBIX HCCIIEIOBAaHMi, HAIPpaBICHHBIX HA CO3/JaHHUE HOBBIE TEXHUUYECKUX PELICHMH,
UCIIOJIb30BaHUS MEPEOBOTO OTEUECTBEHHOTO U 3apyOeKHOr0 OMbITa B METAJUTypruiyeckoil obnactu,
OBJIAJICHUE TpUEMaMM, II03BOJSIIOIIMMHM KPUTHYECKM OLEHMBaTh M HCIIOJIB30BAaTh HOBEHIINE
JOCTIDKCHHST B 007acTH  MpodeCCHOHATBHOM  NIeATeNbHOCTH, HAaXOAUTh MNPOo(heCCHOHATLHYIO
UHPOPMALIMIO HAa MHOCTPAHHOM SI3bIKE, IJIAHMPOBATh LIEJIHM IO KAayecTBY, pa3padarbiBaTh OH3HEC-
IUTaHbI, ONPEENISTh UCTOUHUKH U CXeMbl (PMHAHCUPOBAHUS /1711 MHHOBALIMOHHBIX MPOEKTOB.
3amauamu HUP sBisitoTcst opMHpoOBaHHE y CTYACHTOB 3HAaHMA M HABBIKOB, CBSI3aHHBIX C
BBIIIOJIHEHHEM AaHAJIN3a COCTOSHUS BOIIPOCA HA OCHOBAHUM JINTEPATYPHBIX UCTOYHUKOB, BBIJCICHUEM
BOIIPOCOB, TPEOYIOMIMX pEIICHHUs!, BLIOOPOM METOJIOB MCCIIEOBAHUS, POBEICHUEM HCCIECIOBAHUS U
AQHAJIU30M pe3yJibTaToB, (GOPMYJIHPOBAHMEM HAYYHOM HOBU3HBI U MPAKTHUYECKONW LEHHOCTU
pe3ynbTaToB.

2 MECTO HUP B CTPYKTYPE OCHOBHOM OGEPA30BATEJIBHOM
ITPOI'PAMMBbI

HUP O6asupyercs Ha 3HAaHUSX W YMEHHAX, KOTOpBIE CTYJAEHT MNPHOOpEeN NpH OCBOCHUHU
MPEIIECTBYIOIUX JUCIHUILINH, COOTBETCTBYIONINX TUIaHy MOATOTOBKH 0akajiaBpOB MO HAIPABIICHUIO
22.03.02 «Metamryprus».

3HaHUS W yMEHHWs, NpuoOpeTeHHble npu ocBoeHnn HUP, peanmsyroTcss cTyieHTOM NpH
U3yYEHUH TOCIEAYIOUMX IUCHUIUIMH Y4eOHOro IUIaHa, NPOXOKICHWU IPOU3BOACTBEHHOH U
MPEIIUIIIIOMHOM MTPAKTUK, TOCY AAPCTBEHHOW UTOTOBOM aTTECTAIUU.

3 ®OPMA U CIIOCOB ITPOBEJIEHUSI HUP

HUP mpoBoxutcst cornacHo rpaduky yueOHOTO mpolecca B KaXIOM M3 YEThIPEX CEMECTPOB
00y4eHus1 B Marucrparype.

HUP marucTpaHToB OTHOCUTCS K HUKITY HAYYHO-HUCCIIEI0BATENILCKUX padoT, 00ecTiednBarOIX
0a30ByI0 TIOJITOTOBKY MaructpoB 1o HampasieHuto 22.04.02 «Meramnyprus». Conepxkanue u GopMbl
HAYYHO-HMCCIIEI0BATEIbCKON PabOThl OCHOBBIBAIOTCSA HA TPEOOBAaHUSX, ONMPEACIEHHBIX (eaepaTbHbIM
rocyAapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHJAPTOM BBICHIETO 00pa30BaHUS.

B 3aBucumocTH OT BUAAa HAy4YHOI'O HCCIIEIOBaHMS, MPOBOJMMOIO MaruCTpaHTOM IIO TEME
CBOCH BBIMYCKHON KBATU(PUKAIUOHHON paboThl (TEOPETUKO-TIPUKIIAIHAS, CHCTEMHO-TIPOOIEMHas,
IKCIIEPUMEHTANIbHASI, TEOPETUKO-METOAMYECKass U Jp.), 1Mo (opMe NPOBEIACHUS OCYIIECTBISIOTCS
MIPOU3BOACTBEHHO-TEXHONIOTHYecKue win jJabopatopubie HUP. TIpon3BoicTBEHHO-TEXHOIOTHUECKUE
HUP BbIMONHAIOTCA € TNPHUBICYEHUEM HKCIEPUMEHTANBbHOM 0a3bl  NpeAnpHUsATHH-TIApTHEPOB,
71a0opaTOPHBIE OCYIIECTBISAIOTCS Ha 0a3e HAay4HBIX JlabopaTopuii Kadeapsl «MeTtamyprusi CTaM U
CILIAaBOB».

HUP moxeT mpoBOAWUTHCS B CTPYKTYPHBIX MOAPA3ACICHUAX NPEANPUSATANA W OpraHU3alUM,
CHELMATU3UPOBAHHBIX JabopaTopuiax W Kadenpax YHHUBEPCHUTETOB, Ha 0a3e pa3IMYHBIX Hay4dHO-
00pa3oBaTeNbHbIX U HHHOBALIMOHHBIX LIEHTPOB.

4 CTPYKTYPA U COAEP XAHUE HUP

O6vem HUP B 3a4eTHBIX EAMHUIAX W €€ MPOJOJDKHTEIBHOCTh B Hemensax (dacax)
ONpeNeNAoTCs  y4eOHbIM IIJJAaHOM IO  HampaBieHuto mnoarotoBku 22.04.02 «Mertamryprus»
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(maructepckas nporpamma « Merayutyprust cranu») st 2019 rona npuema. O01mas Tpy106MKOCTh
HUP cocrapnsier 15 3.e. (540 yacos). uauBuayanpHOE 3aaHie PEIYCMOTPEHO B KaXKOM CEMECTpE.
Conepsxanne u srans HAP:

o
No 5 Bupl paboT, BRIMOTHAEMBIX 00yUYarOIIMMCS dopMbl
/i Oranel HUP % 101 pYKOBOJCTBOM IIPENOAABATEIA U TEKYILLETO
O CaMOCTOATEIILHO (Yachi) KOHTPOJIS
WNHcTpyKTax Mo TeXHUKE 0€30IacHOCTH;
COCTaBJICHHUE TUTaHA pa0bOTHI; BhIa4a
1 | [loaroroBUTEIbHEIH WHIMBIyaILHOTO 3a/IaHHs, SHAKOMCTEO C CobecenoBanue
HH()OPMAITMOHHO-METOUICCKUMHU
UCTOYHUKAMU, TEOPETHUYECKAsl MOATOTOBKA 110
nporpamme HUP (34 gaca).
COop u aHaTM3 HAyYHO-TEXHUYECKON
1 nH(dOpMaIUH, SKCIIEPUMEHTaIbHAS YacTh B
paMKax MarucTepcKou JuccepTaIu, CobOecenoBanue,
2 | OcHOBHOH BBITIOJITHCHUE WHIUBHUIYaJIbHOTO 3aJaHu, MOCEIICHHE
ydacTue B HAYYHBIX M HAyYHO-TIPAKTUYCCKUX | 3aHITHIA
KOH(EepeHIHsIX, TOATOTOBKA Iy OJIMKAITUH TI0
teme HUP (116 yacos).
o IToxroroska oruéra mo HMP; 3ammura otuera 3amura
3 | 3aBepmaromuit (18 wacos) MTPOMEKYTOIHOTO
' otueTa no HUP
HHucTpyKTax 1o TeXHUKE 0€30MacHOCTH;
COCTaBIIEHUE IJIaHa pa0OThI; BhIaUa
4 | IlogroTOBUTENLHBIN MH/MBIIYalIBHOTO 3a/IaHI, SHAKOMCTEO C CobeceoBanue
MH(GOPMAIMOHHO-METONUYECKUMHU
UCTOYHUKAMH, TEOPETHUIECKAsl IOATOTOBKA 11O
nporpamme HUP (18 vacos)
COop u aHanmu3 Hay4YHO-TEXHUUYECKON
2 uHbOpMaInH, SKCTIEpUMEHTANIbHAS YacTh B
paMKax MarucTepcKoOu JUCCepTaIiy, CobOecenoBanue,
5 | OcHoBHOM’ BBITIOJTHEHHE WHIUBUAYaIbHOTO 3a/IaHuUs, MOCeIECHHE
ydacThe B HAYYHBIX H HAYYHO-TIPAKTUICCKUX | 3aHITHA
KOH(EPEeHIIUAX, MOArOTOBKA My OJIMKAIIUU IO
teme HUP (65 uvacos).
o IToxroroska otuéra mo HMP; 3ammura otuera 3amura
6 | 3aBepmaromuit (20 wacos) MIPOMEKYTOIHOTO
' otueta no HUP
HNHCcTpyKTaX MO TeXHUKE 0€30MMacCHOCTH,
COCTaBIICHUE IIaHa pa0OThI; BhIaYa
7 | TlonroToBUTENBHBINA | 3 MH/MBRyalIBHOTO 3a/IaHIA, SHAKOMCTBO C CobecenoBanue
UH(POPMAITMOHHO-METOUIECKIUMHU
HMCTOYHMKAMU; TEOPETHUECKasi TOATOTOBKA 110
nporpamme HUP (35 gacos).
COop 1 aHaIM3 HAYYHO-TEXHUYECKOU
uH(pOpPMAIH, SKCTIEpUMEHTAIIbHAS YacTh B
paMKax MarucTepCcKoM JUCCepTalni, Co0OecenoBanue,
8 | OcHoBHOI BBITIOJTHEHHE WHIUBUAYaTHHOTO 3a/IaHuUs, MOCEILCHUE
y4acTHe B HAYYHBIX U HAYYHO-TIPAKTUYECKUX | 3aHSATUH

KOH(EpEeHIUAX, MOArOTOBKA My OIMKALINK 110
teme HUP (114 gaca).
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o
No 5 Bunet paboT, BBITTOIHAEMBIX 00yYarOIIUMCS DopMbI
. /;1 Ortansl HUP g MOJ] PYKOBOJICTBOM IpEIOIaBaTes u TEKYIIETr0o
3 CaMOCTOSITEJIFHO (Jachl) KOHTPOJISL
3ammura

IToaroroBka otuéra mo HMP; 3anmmura oruera

9 | 3aBepmarommii (20 yacos).

IIPOMEXKYTOYHOI'O
otueta o HUP

HHucTpyKkTax 1o TexHUKe 0€30MacHOCTH;
COCTaBJICHUE IJIaHA Pa0OTHI; BbIIa4a
WHIAWBUAYAJIBHOI'O 3aJlaHus,; 3HAKOMCTBO C

10 | IToaroTOBUTENBHBIIM CobecenoBanue
nHGOPMAIMOHHO-METONYECKUMHU
HUCTOYHUKAMH, TEOPETHUIECKAsI IOATOTOBKA 1O
nporpamme HUP (20 gacoB).
COop u aHanmu3 Hay4YHO-TEXHUUYECKON
4 uHbOpMaInH, SKCTIEpUMEHTANIbHAS YacTh B
paMKax MarucTepCcKoOu JUCCepTaIiH, CobecenoBanue,
11 | OcHoBHOI BBITNIOJTHEHHE WHIUBUAYaIBHOTO 3a/IaHuUs, MOCEIEHUE
y4acThe B HAYYHBIX H HAYIHO-TIPAKTUICCKUX | 3aHITHHA
KOH(EPEeHIIUAX, MOArOTOBKA MMy OJIUKAIIUU IO
teme HUP (60 gacos).
.. 3amuTa
o IToxroroska oruéra mo HMP; 3ammura otuera -
12 | 3aBepmraromuii MPOMEKYTOYHOTO
(20 gacos)
otuera no HUP
UTOI'O 540 yacoB

5 INTAHUPYEMBIE PE3YJIBTATBI BBIIIOJIHEHUSA HUP

B pesynbrate mnpoxoxaenus HUP y oOyudaromerocs [0MKHBI OBITH  C(HOPMUPOBAHBI
CJICYIONIIE KOMIICTCHITIH:

- CIIOCOOHOCTH  OCYIIECTBIIATh KPUTHUYCCKUN aHaaM3 TMPOOJIEMHBIX CHTyallud Ha OCHOBE
CHCTEMHOTO TI0J1X0/1a, BeIpabaThiBaTh cTpateruio aercteuil (YK-1);

- CIIOCOOHOCTH YITPABIISThH MPOSKTOM Ha BCEX dTamnax ero xu3HeHHoro nukia (YK-2);

- CIOCOOHOCTH OPraHHW30BBIBATh U PYKOBOJIUTH pabOTOil KOMaHIbI, BhIpaOaThIBash KOMaHIHYIO
CTpaTeruto s TocTrkeHus noctapieHHow nenu (YK-3);

- CIOCOOHOCTH TPUMEHSTh COBPEMEHHbIE KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIEC Ha
uHocTpaHHOM(BIX) s13bIKe(ax), IS akaaeMuueckoro u npodeccuonansuoro B3aumoaeictus (YK-4);

- CIIOCOOHOCTH pemiaTh MPOU3BOJACTBEHHBbIC M (MJIM) HCCIIEAOBATEIbCKUE 3aaud, HAa OCHOBE
(dynnameHTanbHbIX 3HaHUH B o0nacTu Metawtyprun (OIK-1);

- CIOCOOHOCTH  pa3pabaThiBaTh  HAYYHO-TEXHUYECKYIO, TPOEKTHYID W  CIYXEeOHYIO
JOKYMEHTAIUI0, 0QOpMIISITh HayYHO-TEXHUYECKUE OTUYEThI, 0030phI, myOnukanuu, peueHsuu (OIK-
2);

- CIIOCOOHOCTH HAXOJUTh U MepepadbaThiBaTh HHPOPMALIUIO, TPeOyeMYyIO sl IPUHATHUS PELICHUI
B HAYYHBIX UCCJCIOBAHUSAX U B IIPAKTHYECKO# TexHndeckoi aestensHocta (OIIK-4);

- CIOCOOHOCTH Ha OCHOBE CHCTEMHOIO TMOJXOAAa CTPOWTH MOJENH JJsi ONHCAHHS U
IIPOTHO3UPOBAHUS SIBJICHUM, OCYILIECTBIISATh X KAYECTBEHHBIM M KOJIMYECTBEHHBI aHAJIU3 C OLICHKOMN
Npe/Ie/IOB MPUMEHUMOCTH MoJTydeHHbIX pe3yabTatoB (ITK-1);

- CIOCOOHOCTH  TUIAHMPOBAaTh W MPOBOAWTH  AHAJUTHYCCKHE,  WUMHTAIMOHHBICE U
9KCIIEPUMEHTAIbHBIC HCCIICAOBAHUS; KPUTHUYCCKH OIICHUBATH JaHHbIe U Aenath BoiBobI (ITK-2);

- CIIOCOOHOCTH BBIOMpPATh METOJABI W TPOBOAWTH MCIBITAHUSA IS OICHKH (DU3HUYCCKUX,
MEXaHUYECKUX U OKCIUTyaTallnOHHBIX cBOMCTB MaTtepuanos (IMK-3);




- CIIOCOOHOCTH aHAJIM3UPOBATh OCHOBHBIE 3aKOHOMEPHOCTH (a30BBIX PAaBHOBECHUH M KHHETHUKHU
HpeBpaIleHH B MHOTOKOMITOHEHTHBIX cuctemax (ITK-4);

- CIOCOOHOCTH  YIIPABISTh pEAbHBIMU  TEXHOJIOTMYECKHMMH MpoIleccaMu  O0OTamieHus |
nepepabOTKU ChIPhS, MoaydeHust u 0opadborku metauios (IK-5);

- CIIOCOOHOCTH TIPOBOIUTH aHAIH3 OTACIBHBIX TEXHOJIOTHIECKHUX IPOIIECCOB ISl BBIOOpA Iy TEH,
MEp U CPEJICTB yMNpPaBIEHUS KA4eCTBOM MNPOAYKIMM W TEXHOJOTMYECKOTO IMKJIA IMOJY4YeHUS U
o6pabotku matepuainos (IK-6);

- CIOCOOHOCTH  pa3pabaTbiBaTh MPEATIOKEHUS 10 COBEPIICHCTBOBAHHIO TEXHOJIOTHUECKHUX
nporieccoB u obopyaosanus (IK-7);

- CIIOCOOHOCTH MPOTHO3UPOBATh PabOTOCMOCOOHOCTh, MATEPHUATIOB B PA3NUYHBIX YCIOBHUSIX HX
IKCIUTyaTaliy, a TakKe pa3padaThIBaTh MPEIIOKECHUS IS TEXHHUECKUX PETJIAMEHTOB M CTaHIapTOB
110 oOecreyeHn o 0€30MacHOCTH MPON3BOACTBeHHBIX TporieccoB (IMTK-8);

- CIOCOOHOCTH ~ TIPOBOJIUTH  DKOHOMHYECKMH  aHajaW3  3aTpaT W Pe3yJbTaTUBHOCTH
texHosoruueckoro nporuecca (IK-10).

B pesynbsraTe ocBoenus kommnereniuu Y K-1loOyuaromuiics q0ImKeH:

3HATH:

- METOJIbI CHCTEMHOT'O ¥l KPUTHUECKOTO aHAIIN3a,

- METOJMKH pPa3pabOTKH CTpaTernyu JEHUCTBUN [UIS BBIABICHUS U pEIHICHUS NPOOIEMHBIX
CUTYaLHUM.

- YMeTb:

- IPUMEHSATH METOABI CUICTEMHOT'O TIOJIX0/[a U KPUTHUECKOTO aHAIM3a MPOOJIEMHBIX CUTYAIIHIA;

- pa3pabaTbIBaTh CTPATETUIO ICHCTBHM, IPUHUMATh KOHKPETHBIC PEIICHUS IS €€ pealn3aluu.

BJIA/IETh:

- METO/I0JIOTHEH CHCTEMHOTO U KPUTHUECKOTO aHAIHU3a MPOOJIEMHBIX CUTYAIIH;

- METOJMKAMH TIOCTAaHOBKH IICNH, ONPEICICHHUS CIIOCOOOB €€ JIOCTIKCHHS, pPa3paboTKu
CTpaTeruu JeUCTBUH.

B pe3ynbrate ocBoeHus komnerenuuu Y K-2 obyvarommiics JOMKEH:

3HATh!

- 3Tarbl )KU3HEHHOT'O IMKJIA TIPOEKTA,;

- 9Tarnbl pa3padOTKU U pealn3aluy MPOeKTa,

- METO/IbI pa3pabOTKU U YNPABICHUS IPOCKTaAMH.

yMeTb!

- pazpabatTbiBaTh MPOEKT C yYETOM aHaju3a aJlbTEPHATHBHBIX BAPUAHTOB €ro pealu3allly,
OTIpEIeIIATH IEJIEBBIE ATAIlbl, OCHOBHBIE HAMPaBJICHUS padoT;

- 00BSICHUTh 1MW U CHOPMYJIUPOBATh 3aJaud, CBA3AHHBIE C TOJATOTOBKOM M peau3aiuei
poeKTa

- YIPaBIATh IPOSKTOM Ha BCEX ATAIaX €ro >KU3HEHHOTO IHKIIA.

BJIA/IETh:

- METOAMKAMHU Pa3pabOTKH U yIPaBIECHUS POCKTOM;

- METOJJaMH OIIEHKH NOTPEOHOCTH B pecypcax u 3PpPEeKTHBHOCTH POEKTA.

B pesynbpraTe ocBoeHus kommerenunu Y K-3 oOydaronuiicst 1o KeH:

3HATh!

- METOAUKHN (POPMUPOBAHUS KOMAH;

- MeTO/IbI 3(PPEKTUBHOTO PYKOBO/ICTBA KOJUIEKTUBAMY,

- OCHOBHBIE TEOPUH JINACPCTBA U CTUIIH PYKOBOJICTBA.

yMeThb:

- pazpabarbiBaTh IJIAH TPYMIOBBIX W OPraHU3AIMOHHBIX KOMMYHHKAIIMA TMPU TOATOTOBKE U
BBITMIOJTHEHUH MTPOEKTA;

- c(hopMyITHPOBATH 33U YICHAM KOMAH/IbI ISl TOCTH)KEHUS TIOCTABIICHHOH LIEJIH;

- pa3pabaThIBaTh KOMaHIHYIO CTPATETHUIO);



- IpUMEHATh 3(P(PEKTUBHBIE CTHIIM PYKOBOJACTBA KOMAHAOW JUIsI TOCTM)KEHHUS TOCTaBICHHOU
LEJIH.

BJIA/IETh:

- YMEHHEM aHAJU3UPOBATh, MPOEKTUPOBATh U OPTraHU30BBIBATH MEXJIMYHOCTHBIE, TPYIIOBbIE U
OpraHu3alMOHHBIC KOMMYHHKAIIUK B KOMaHE ISl JOCTHKEHHS TOCTaBICHHON 1IeNH;

- METO/IaMH OPTaHU3aIUU U YIIPABICHUS KOJJIEKTUBOM.

B pe3ynbrate ocBoenus komnerenuuu Y K-4 obyvarommuiics JOMKeH:

3HATh!

- IpaBWJIa ¥ 3aKOHOMEPHOCTH JIMYHOM U JIEIOBOI YCTHOU U MUCHhbMEHHONH KOMMYHUKAIIUH;

- COBpEMEHHbIE KOMMYHUKAaTUBHBIE TEXHOJIOTUU HAa PYCCKOM U MHOCTPAHHOM SI3BIKAX;

- CYIIECTBYIOMINE PO eCCHOHAIBHBIE COOOIIECTBA sl MPO(HEeCCHOHATBLHOTO B3aUMOICHCTBHS.

yMeThb:

- IPUMEHATh HA TPAKTHKE KOMMYHUKAaTHBHBIE TEXHOJIOTHH, METOJBl M CHOCOOBI JETIOBOTO
oOLIeHUs ISl aKaJIeMUYECKOTO U MPO(EeCcCCHOHAIBHOTO B3aUMOICHCTBHUS.

BJIA/JIETh:

- METOAUKONW MEXJIMYHOCTHOTO JIeJIOBOTO OOIIEHUS Ha PYCCKOM U HWHOCTPAHHOM Sf3BIKaX, C
NPUMEHEHHEM MPO(ECCHOHANBHBIX SI3bIKOBBIX (DOPM, CPEACTB M COBPEMEHHBIX KOMMYHUKATHBHBIX
TEXHOJIOTHIA.

B pesynbrate ocBoenus komnerenunn OIIK-1lo6yuaromuiicst momxeH:

3HATh!

- COIepKAHHE ECTeCTBEHHOHAYYHBIX M MaTeMAaTHUYECKUX JAUCLUUIUIMH, COCTABIISIFOIINX
TEOPETUIECKYIO0 OCHOBY MOJYJIEH MPOMMIEHOM MO OTOBKH;

yMeTh:

pemarh MpoeCcCHOHABHBIC 33/1a4l B 00J1aCTH METAJLUTYPTUU M METAJUI000paOOTKH, UCTIOIB3Y I
dbyHIaMeHTalbHbIE 3HAHUS,

- IPUMEHATH (QyHIAMEHTAIbHBIC 3HAHUS JUTSI PELICHHUS 3a/1a4 B MEXTUCIIMIUTMHAPHBIX 00J1acTIX
npodeccuoHaNBHOM e TENbHOCTH

BJIA/IETh:

- pEIICHHEM UCCIIEJOBATEIbCKUX M IPOU3BOJCTBEHHBIX 3aJad, OTHOCAIIUXCS K 00JacTu
METATYPrHH U METAIII000pa0b0TKH ¢ IpUMEHEeHHEeM (yHIaMEHTaIbHBIX 3HAHUH.

B pesynbrate ocBoenus komnereHunn OIK-2 obygarommiicst JOKEH:

3HATH:

- OCHOBBI ~ TEXHHYECKOTO TMPOCKTUPOBAHMS JUIS  pEIICHWs 3a/]a4, OTHOCALIMXCS K
npodeccuoHaTbHOM NeSTENbHOCTH;

- TpeOOBaHUSI CTAaHIAPTOB HA COCTaBJCHHE OQOpPMIICHHE HAyYHO-TEXHUYECKHX OTYETOB,
0030p0oB, MyOIUKaIHii, pereH3uil.

yMeTb!

- pa3zpabatbIBaTh 1 0GOPMISATH HAYYHO- TEXHUUECKYIO U IPOEKTHYIO JOKYMEHTAIIHIO;

- COCTaBJIAThH CIY>KEOHYIO JOKYMEHTAIUIO, 0030PbI, MMyOJIUKAIUY, PELICH3HH

- BBITMOJIHATH TPEOOBaHHSI HOPMOKOHTPOJIS IIPU 0(OPMIIEHUU HAyYHO-TEXHUUECKUX OTYETOB.

BJIa/I€Th!

- IpUBEJCHHUEM B COOTBETCTBHE TpeOOBaHMSAM M HOpPMaM CTaHAAPTOB pPa3pabOTaHHYIO
JOKYMEHTAITHIO;

- (hopmupoBaHreM u opopMiIeHUEM OTUETOB, ¢ coOmoaeHneM tpedosanuii [OCT

B pesynbrate ocBoeHus komnereHunn OIIK-4 obygarommiicst JOMKEH:

3HATh:

- OCHOBHbIE TpaBUJIa IOMCKa 1 0TOOpa HH(OpMAaIH;

- METO/BI HCIONb30BaHUs MH(DOpPMAIMK ISl MOATOTOBKM U MPHUHSITHUS PEIICHUH B HAYYHBIX
UCCJICTIOBAHMSIX U B MPAKTUUECKON TEXHUYECKON JAeSITeTbHOCTH,

yMeTb!



- IPUMEHSTH MPaBHJIa MPeodpazoBaHus HHPOPMAIIUK HEOOXOTUMBIE TS €€ XpaHEHUSI.

BJIA/IETh:

- IpUeMaMl yYMCTBEHHOM JI€ATE€bHOCTH, CBSI3aHHBIMU C aHAJIM30M, CHUHTE30M, CPaBHEHUEM,
KJ1accuuKanuei, CTpyKTYpUPOBaHUEM U cUCTeMaTH3aluel HHPopMaIuu.

B pesynbrate ocBoeHus komnerenunu IIK-lo0Oy4atomuiics: 10mKeH:

3HATh:

- METOJBI HCCIIEIOBAaHUM, MPOBENEHUs, OOpa0OTKM W aHaiIW3a PE3yJbTaTOB HCIBITAHUNA U
W3MEPEHU.

- KpUTEpHH BHIOOPA METOJ0B U METOJUK UCCIICTOBAHUIA

YMeTh:

- IPOBOJUTH UCTIBITAHUSI, U3MEPEHUS U 00pabOTKY pe3yIbTaTOB.

- pErUCTPUPOBATH MOKA3aHUS MPUOOPOB.

- IPOBOJUTH PacUEThl, KPUTUYECKU aHAJIM3UPOBATh PE3YJIbTAThl 1E1aTh BHIBOJIbI

BJIA/IETh:

- BBIOOPOM  MCIIBITATEIBHOTO U U3MEPUTEIILHOTO  000pYZOBaHUs, HEOOXOIUMOro IS
MPOBEJICHUS UCCIIETOBAHUI.

- BBITIOJIHEHUEM OLIEHKU U 00pabOTKHU pe3yIbTaTOB UCCIICTOBAHMS.

B pe3ynbrate ocBoenus komnereHnnu IK-2 o0yyaronuiics TomKeH:

3HATh!

- IOAXO0/1bI K TJIAHUPOBAHHUIO, OJITOTOBKE U MPOBEACHUIO 3KCIIEPUMEHTA,

- METO/IbI CTATHCTHYECKOW 00pabOTKM U aHAM3a JTAHHBIX;

- tpe6oBanus 'OCT k o(hopMIIEHUIO OTYETOB.

YMeTh:

- CTPOUTH CETeBOM IpadUK U KaJleHAAPHBIN [IJIaH UCCIIeTOBAHUS.

- 0()OpPMIISIT ¥ MIPEACTABISATEH PE3YIbTATHl B COOTBETCTBHH ¢ TpeboBanusmMu ['OCT

BJIA/IeTh.

- COCTaBJICHUEM ILJIaHa MTpoBeaeHUs 3Kkcniepumenta u HUP.

B pesynbrate ocBoenus komnerennnu IK-3 o0yyaronuiics 1omKeH:

3HATh!

- pu3nyeckre, XWMHUYECKHE, MEXaHWYECKHE CBOWCTBAa METAJUIOB M OCOOCHHOCTH (PH3UKO-
XUMHUYECKHUX MTPOLIECCOB METAJITYPrU4e€CKOT0 IPOU3BO/ICTBA,;

- TEXHOJIOTUYECKUE U HKCILTyaTallMOHHbIE CBOMCTBA METAJLJIOB.

YMeTh:

- aHaJM3UPOBaTh U CHHTE3UPOBATH JaHHBIE O COCTaBE M CTPYKTYype MaTepHalIOB, CIOcO0ax HMX
¢dbopmupoBaHus;

- yCTaHaBIMBATh CBS3b COCTaBa CTPYKTypbl M CBOMCTB MeTala C  (U3UYECKUMHU,
MEXaHUYECKUMH, XUMUYECKUMH, TEXHOJIOTMYECKUMU U IKCILTYyaTallMOHHBIMUA CBOMCTBAMH.

BJIA/IETh:

- OCHOBHBIMHU METO/IaMH UCTBITAHUS 110 OLICHKE CBOMCTB METAJJIOB,;

- OCHOBAaMH YCTaHOBJICHHSI CBSI3M MEXIY COCTaBOM W CTPYKTYpOW MeTamia ¢ (hU3NYECKHMHU,
MEXaHUYECKUMH, XUMUYECKUMH, TEXHOJIOTMUYECKUMU U HKCILTYyaTAlMIOHHBIMUA CBOMCTBAMM

B pe3ynbrate ocBoeHus komnerenunu IK-4 o0yuaronuiics: 1omKeH:

3HATh:

- OCHOBBl METOJHMK pacuy€éToB (a30BbIX pPABHOBECHM W KHUHETHKH MPEBpAlICHUH B
MHOTOKOMIIOHEHTHBIX CHCTEMaX;

- pacyeThl TEPMOAMHAMUYECKUX TaPaAMETPOB METAJUTYPrUUYE€CKUX MPOIECCOB.

YMeTh:

- BBITIOJIHATH PacuéThl (pa30BBIX PABHOBECHI M KUHETHKHU MPEBPALICHUI B MHOTOKOMIIOHEHTHBIX
CUCTEMAX;



- aHAJIM3UPOBATh PE3yJIbTAThl PAacueTOB M HCCIEIOBAHWN (PA30BBIX PAaBHOBECHH M KHHETHUKHU
IpeBpalIeHHI B MHOTOKOMIIOHEHTHBIX CUCTEMAaX M JIelaTh BHIBOJIBI.

BJIA/IETh:

- HaBBIKAMU TIPOBEJICHUS PAaCUETOB 3aKOHOMEPHOCTH (PA30BBIX PABHOBECUH M KHHETHKHU
MpeBpalleHHl B MHOTOKOMITIOHEHTHBIX CUCTEMAX.

B pesynbsrate ocBoeHust komrnerenuuu [K-5 oOydarommiicss 1omkeH:

3HATh!

- TEXHOJIOTHYECKHE MPOLIeCcChl U 000PyA0BaHNE METAILITyprHueCcKOro MPOM3BOICTBA;

- HOPMBI pPAacxoj/la ChIPbS U COMYTCTBYIOIIMX MAaTE€PHAIIOB B OCHOBHBIX METAJLTyprHUYeCKHX
nporeccax.

YMeTh:

- pemiath 3aJa4yu, OTHOCAIIMECS K BBIOOPY pallMOHANBHBIX TEXHOJIOTHMYECKUX IMMapaMETPOB U
KOHCTPYKTUBHBIX TMapaMeTpoB 00OpyIOBaHHS, HOPM pacxolia CHIpbS W MaTEpUANOB HAa OCHOBE
TpeOOBaHUI METAJUTyPTrUYE€CKOTO MPOU3BOJICTRA.

BJIA/IETh:

- KOHTPOJIEM OCHOBHBIX IMapamMeTpoB PabOThl TEXHOJIOTMYECKOT0 OOOPYIOBaHMs, arperaToB U
MaIIMH METaJTypruueckoro Npou3BOICTBa.

B pesynbrate ocBoenus komnerenuuu IK-6 o0yuaronuiics momkeH:

3HATh!

- OCHOBBI TEOPHH METAJLUTyPTrUYeCKIX MPOIECCOB;

- TEXHOJIOTUYECKHE MTPOLIECCH] METATypPru4e€CKOro IPOM3BO/ICTBA,

- OCHOBBI METOJUK PACUETOB MAaTEPHAJIbHBIX U TEIJIOBBIX O0ajgaHCOB 000PYAOBAHHUS;

- TUTIOBBIE XaPAaKTEPUCTUKU OCHOBHOTO OOOPYIOBaHUS, MCMHOJIB3yEMOTO0 B METAJLTyprHUECKHX
TEXHOJIOTUSIX.

YMeTh:

- pemarh 3a7a4y, OTHOCSIIMECS K TEXHOJOTMH METaJTypruuyecKoro NpoU3BOACTBA, UCIOJb3YS
TEOPETUUECKHE 3HAHMUS;

- pacCUMTHIBaTh  TEXHOJOTHYECKHE TMapaMeTpbl s Pa3IU4YHBIX  PEKUMOB  PaOOTHI
METaJIITypruueckoro o0opy10BaHusl.

- BJIaJIeTh:

- OCHOBAMM TEOpUH METAIIYPIMUECKHUX IPOLIECCOB IPHU PEIIEHUU TEXHOJOTUYECKUX 3aaay
METaJIITypruyecKoro Npou3BO/ICTBA;

- HaBBIKaMU BBITIOJTHEHUS pacuéroB OCHOBHBIX TEXHOJOTHYECKHUX MIPOIIECCOB
METaJUTyprHYeCKOr0 MPOU3BOJICTBA U METAJUIO00PAOOTKH.

B pesynbsrate ocBoeHust komrnerenuuu [K-7 oOydarommiicss 10mKeH:

3HATh!

= BO3MOJXHBIC HApPYHICHUA TCXHOJIOTHUU W HCUCIPABHOCTU O60py,Z[OBaHI/ISI MCTAJUTYPIru4CCKOro
IIPOU3BOJICTBA.

yMeTb!

- YCTaHaBJIMBATh OCHOBHbIE TPEOOBaHMUS K TEXHOJIOTMUECKOMY 000pY/I0BaHHIO;

- aHaJM3UPOBaTh HOPMATHUBHBIE TpPeOOBaHUS K MpoleccaM U OOBEKTaM METATYypPrHYeCKOTo
MIPOU3BO/ICTBA,;

- OLICHUBATh BEPOSTHOCTH OTKa3a pabOThI U COKPAIICHUS CPOKa CIIYKObI 000pYTI0BaHHUS.

BJIA/JIETh:

- nuH(opManKel 0 BO3MOXHBIX HANPABICHUSIX MOJIEPHU3ALUN TEXHUKU U 000PY10BaHMUS,

- METOJIaMH MaTeMaTHYECKOM CTATUCTHKU IS aHaIH3a paboTOCTIOCOOHOCTH TEXHOJIOTHUYECKOTO
000pyIOBaHUS U YCTONYHUBOCTH TEXHOJIOTUIECKUX MTPOIIECCOB.

B pesynbsrate ocBoeHus kommnerenuuu [K-8 oOydarommiics 1omkeH:

3HATh!



- OCHOBHBIE METOJUKHU KOHTPOJII TEXHOJIOIMUYECKUX CBOMCTB MaTEepHUaJIOB,;

- METO/Ibl AHAJIN3a U KOHTPOJIS Ka4yeCTBa MPOAYKIIMH METAJLITYPrU4eCKOro IPOU3BOCTBA,

- c1ocoOBI yIPaBJICHUsI KAY€CTBOM MPOAYKLIUH METAILTY Pru4eCcKOTo MPOU3BOICTBA.

YMeTh:

— MPUMEHATHh CTATUCTUYECKUE METOJIbI KOHTPOJIS.

BJIAJETh:

- aHAJIM30M BJIMSHUSL KayecTBa CHIPbS W PabOTOCTIOCOOHOCTH OOOPYJOBAaHUS HA TEXHOJOTHIO
MIPOU3BOACTBEHHOTO IIPOLIECCA U KAYE€CTBO MPOAYKIIMH.

B pesynbrate ocBoenus komnerennuu [MK-10 oOyvarommiicst OKCH:

3HATh!

- OCHOBHBIE METO/IbI OIICHKH YKOHOMHYECKOH (P (PEKTUBHOCTH TEXHOJIIOTUIECKOTO MPOLIECCa;

- METOJMKHM aHalM3a 3aTpaT M pacuera SKOHOMHUYECKOH 3((EeKTUBHOCTH NPOM3BOJCTBA B
METAITYpPrUH U METAIII000paboTKe;

- OCHOBBI 5KOHOMUKH U OpraHU3aI[1H IPOU3BOJICTBA HA METAJUTY PrUYECKOM MPEATIPUSTHH.

yMeTb!

- OIICHUBATh SKOHOMUYECKUN 3PPEKT OT BHEAPEHHSI HOBON TEXHUKH U HOBBIX TE€XHOJIOTHA;

- OIPENEeNSITh SKOHOMHUECKYIO 3 (HEKTUBHOCTH TEXHOJIOTUYECKUX MPOLIECCOB.

BJIAJETh:

- OLICHKOM HKOHOMUYECKOU 3 HEKTUBHOCTH TEXHOJIOTMYECKHUX IIPOLIECCOB Ha
METaJUTypru4€CKOM MPEAITPUATHH.

DOopMHUPOBAHUE KOMIIETEHIIMN B pe3ysibTare ocBoeHus tem HNAP

Ortansl HUP Kon xomnerennuu
[ToaroroBuTebHBIN VK-1, VK-2, YK-3, YK-4
OCHOBHOI OIIK-1, OIIK-2, OIIK-4, TIK-1, T1IK-10, I1K-2, T1IK-3, T1K-4,
I1K-5, IIK-6, IIK-7, IIK-8
. OIIK-1, OIIK-2, OIIK-4, TIK-1, TIK-10, I1K-2, T1IK-3, T1K-4,
3aBepIaroniui

I1K-5, IIK-6, [TIK-7, I1K-8, YK-1, YK-2, VK-3, YK-4

6 ®OPMA ITIPOMEXKYTOUYHOM ATTECTALIMU IO HUP

[To pesynpraTam BbmonHenuss HUP oOyuwatommiics mnpenctaBnser Ha kadeapy OTUET B
COpOTIOpOBAaHHOM BHAE MO pe3ynbTatam BeimoigHeHuss HUP. Ortuer sBnsercs OCHOBHBIM
JOKYMEHTOM, XapaKTepu3yIoIUM paboTy CTyAeHTa BO BpeMs BbinosHeHust HUP.

Texker oT4eTa JOJKEH BKIIOYATh CIIEYIOINE OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI!

1. TuTynbHBIHI TUCT.

2. BBezieHre, B KOTOPOM YKa3bIBAIOTCS IIE€ITh M 33]]a91 HCCIICIOBAHNS.

3. OcHOBHasl yacTh, CojiepKallias: epeyeHb BHIMOIHEHHBIX B paMkax HP ocHOBHBIX paboT u
3a/1aHU, aHAJIN3 MOJYYEHHBIX Pe3yJIbTaTOB.

4. 3axyroueHue, BKIIOYAOIIee: ONMCaHie HaBbIKOB M YMEHUH, IPHOOPETEHHBIX B MpOLIEcCe
BeinosiHeHKs: HUP; ananu3 Bo3mokHOCTH BHeIpeHus pe3ynbratoB HUP, ux ncnons3oBanus s
pa3paboTKN HOBOT'O MJIM YCOBEPLIEHCTBOBAHHOTO MPOYKTA WM TEXHOJIOTUH; UHIMBUAYAJIbHBIE
BBIBOIBI O TIPAKTUYECKON 3HAYMMOCTH MTPOBEACHHON PaOOTHI.

5. CIIUCOK UCHOIb30BAHHBIX HCTOYHHUKOB.

6. [IpmtoskeHus1, KOTOpPbIE MOTYT BKJIIOUYATh. WIUTIOCTPAIluK B BUje poTtorpaduii, rpadukos,
PHUCYHKOB, CX€M, TaOJIUL, TPOMEXKYTOUHbIE pACUeThl; JHEBHUKU HCIIBITAHUH.

Pexomenyemsrit 00bem otueta — 25 - 30 crpanu. OTyeT qOKeH ObITh CIINUT.
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3ammra otuéra mo HUWP mpoBoauTcss B yCTaHOBJIEHHBIE CPOKH. 3aliuTa BKIIOYAET B CeOs
BBICTyIUICHHE OoOydaroiierocs ¢ HHQpopmale o npojaeaaHHoi paboTe, a Takke OTBETHI Ha BOMPOCHI
MpEnoaaBaTes.

®dopma arrecTanuu — 3a4ET.

7 ®OHJI OHEHOYHBIX CPEACTB JJIA IIPOBEJEHUS
INPOMEXKYTOYHOU ATTECTAIUMU OBYYAIOIIIUXCS 11O HUP

7.1 IlpumepHas TeMaTUKa UHIWBHUIYATbHBIX 33 IaHUNA
Temaruka wHIMBHUAYanbHBIX 3amaHuii HUP TtecHo cBsizana ¢ Temarukoir HUP kadenpsr

«Mertamtyprusi CTajau U CIJIaBOB».

1. BiusHue pAMHAMUYECKUX BO3ACUCTBMM Ha (OpMHUpPOBaHME CTPYKTypbl U  pPa3BUTHE
JIMKBALIMOHHBIX 1e()eKTOB B HEMPEPHIBHOIUTHIX 3arOTOBKAX.
BHueneunast 06paboTKa cTaiu MOPOLUIKOBBIMH IIPOBOJIOKAMH.
Brnustaue mukposierupoBaHusi 1 MOIU(PUITUPOBAHUS HA CBOMCTBA CTaJICH.
du3nyecKkoe MOJEIUPOBAHUE MPOLIECCOB IEPEMEIIMBAHUS METAJlIa Ta30M B KOBIIIE.
[TyTH cHUXEHUS TETJIOBBIX MOTEPh METAJIa B CTAJIEPAa3IMBOYHOM KOBIIE.
VHHOBaIIMOHHBIE NTPOLIECCHI B IPOU3BOJICTBE U Pa3/IMBKE CTAJIM.
Brnusinue ycioBuii pa3iuBKY Ha XapakTep 3aTBEpAeBaHUS HETPEPHIBHO JTUTON 3arOTOBKH.
O B3aMMOCBSI3U TapaMETPOB PabOYEro MPOCTPAHCTBA U MPOAYBOUHONW (YPMBI KHCIOPOIHOTO
KOHBEpTepa.
9. HccnenoBaHue Terionepeaayd B KpUCTAIUIN3ATOPE B MPOLIECCE HEMPEPHIBHON Pa3IMBKH
10. Bo16op oraeymnopoB st yTEPOBKH KOBIIEH ¢ BHETIEUHOH 00pabOTKOM CTasu.
11. PapunupoBanue MeTayuia OT ra30B B BaKyyMe B ITPOIECCAX CIEIRICKTPOMETALTYyPIUH.
12. TlynabcanroHHOE MEepeMelInBaHue METAJLTYPIrUUeCKUX pacIlIaBoB.
13. OO6uue 3aKOHOMEPHOCTH pa@UHUPOBAHUS METAJJIa B arperatax BTOPHYHOTO NeperuiaBa.
14. O mexanusme Tpanchopmaluu U yIajleHnuss HeMEeTATNISCKUX BKIIoUeHn B porecce DIIIIT.
15. TeopeTuyeckre peXUMBI HaUOONBLICH MPOU3BOAUTEILHOCTH 3JEKTPOAYTOBBIX Teuedl u

HAaUMEHBIIIETO PacxXo/1a IEKTPOIHEPTUU MIPH IJIaBKE.
16. Peanuzanusi oNTUMAbHBIX YCIOBHUH 3aTBEPICBAHUS CTAIM TIPU HEMPEPHIBHOM JIHTHE.
17. ®usuko-xuMu4YecKrue MOJIENIN CTPOSHHS IIIJTAKOBBIX PACILIaBOB.
18. TIpormecchl 11 MPOU3BOICTBA KPYITHBIX CIIMTKOB YIIyYIIEHHOTO KauecTBa.
19. «XomoaHoe» moaenupoBanue nporecca DIIII.

NG wWN

7.2 Bonpockl ¥ KOHTPOJILHBIC 3a/IaHUsI JJIsl OLCHKHM 3HAHWHM, YMEHHH, HABBIKOB ¥ (MJIM) OIbITA
NESITeIbHOCTH O0YYaIOIIMXCsl, XapaKTepU3yIOIUX 3Tanbl (POpMUPOBAaHUS KOMIETEHLUI B Ipolecce
BbInojaHeHuss HUP:

1.Oxapakrepu3yiTe COBpEMEHHbIE TEXHOJIOTUU BHENEYHOTO paMHUPOBAHUS YyTyHA U CTANH.
2. HazoBuTe (U3MKO-XMMHUYECKHE OCHOBBI BHETIEYHOTO pa)UHUPOBAHUS CTAIH.
3. [MosicauTe nporecc 0OpabOTKH CTaIM HA YCTAHOBKE KOBIII-TICYb.
4. HazoBute ciocoObl opranu3aiuu Beimycka meramia u3 JICII.
6. Kak pa3znenstor orHeynopsl N0 XMMHUKO-MUHEPATOIHYECKOMY COCTaBY?
7.Yem xapakTepHBI [0 COCTABY aJTIOMOCHIIMKATHBIE OTHEYOPHI?
8.C Kakol MOPUCTOCTBHIO OTHEYTIOPBI OTHOCATCS K TEIUIOM30JISLIMOHHBIM?
9.Kakue nokasarenu onpenessiioT (Pu3ndecKre CBOMCTBA OTHEYIOPHBIX MaTepHaIoB?
10. Kakue mokazatenu onpeaensioT CIy>KeOHbIe CBOMCTBA OTHEYTOPHBIX MaTepUaIoB?
11.Yt0 MokeT ObITh HCTOYHUKOM Pa3pyIICHHUs] OTHEYIOPOB?
12.TTpu kako# TeMrepaType MaMOTHBIE U JHHACOBBIE OTHEYIIOPHI CTAHOBATCS 3JICKTPOIPOBOIHBIMH?
13.Kakue ¢akTopbl BIUSIOT Ha PACTPECKUBAHNUE OTHEYTIOPOB?
14.0t1 xakux (pakTOPOB 3aBHCUT CTOMKOCTH (PYTEPOBKH HHIYKIIMOHHBIX TIeUeii?
15.B gyem cocrout TexHonorus D1II?
16.0numuTe OKMCINTENFHO-BOCCTAHOBUTENBHBIE Tiporiecchl pu DT
17.Ha3zoBure ¢akTopsl, 00ycnoBiuBarole osictpoe passutue JIIT.
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18.Kak Bnusier cioco6 DIIIT metana Ha coaepKaHne Ta30B M HEMETAJUIMIECKUX BKITIOUCHHH?

19.B yem mposBiIsieTcsl TEXHUKO-3KOHOMHUYecKast 3¢ dextuBHOCTH DIIITT?

20.Ucnonp3yrotes au Texnomoruu D1 B gpyrux oTpacisx NpOMBIIIIICHHOCTH KPOME METAJLTYyPTrUuu?
21.Kak MoxHO UHTeHcUuuposats mpouecc BATT?

22 .Kak mpouCXOoUT 3a)KUTaHUE TyTH B TUTA3MOTPOHE?

23.Kakue paboTsl HEOOXOANMO POU3BECTH /ISl MOATOTOBKH CTaJIePa3IMBOYHOTO KOBIIA K Pa3InBKE
SKUIKOW CTajIn?

24 .Kakum 00pa30M MOKHO CHU3UTH BPEIHbIC BIUSHUS CYIb(QHUIHBIX BKIIOUYCHNIH HAa KAUECTBO CTAIIN?
25.Kakue BayxHEWIIHE TEXHOIOTHYECKUE (PaKTOPHI BIUSIIOT HAa OKA3aTEIN KaYeCTBa CIIUTKOB?
26.ITepeuncnure HeoOXOAMMBIE ICHUCTBHSA, KaKHe HAJI0 NPEINPUHATH B CIIydae BBIXOAA M3 CTPOS
THJIPABIUIECKOTO 000pyTIOBaHHS.

27.Kakue Mepbl UCTIONB3YIOT IS 3alUTHI TIEPCOHANA OT TEIUIOBOTO M3ITYYECHUS ?

28.HazoBuTe MpUHIMITHAIBHBIE OCOOCHHOCTH, CBS3aHHBIC C YCIOBHSMH IPOTEKAHUS OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX TpoueccoB B BaHHe B JICII oT MapTeHOBCKOro M KHCIOPOJHO-KOHBEPTEPHOIO
IPOIECCOB?

29.B deM 3akiIro4aeTcs mporecc aecyib(ypamnun ctanu, Kakue (pakTopsl eMy CIIOCOOCTBYIOT?
30.Kakue npruHIMTHATEHBIE CXEMBI BAKyyMUPOBaHHS TPUMEHSIOT Ha TIPAKTUKE B METAJLTYPIUN?
31.I1o kakum TpymnnamM KiacCuPUIUPYIOT heppOCILIaBbI?

32.Kakue cCpIpple MaTepwaibl MPUMEHSIOT Ui HW3TOTOBIEHHS (EeppoCIUIaBOB M KaK HX
HOATOTABIUBAIOT K TIABKE?

7.3 PexomeH TyemMbIe BOIIPOCHI JUTSI IIOATOTOBKH K 3aIIUTE OTYETA 110 Pe3yIbTaTaM BBITOJHCHUS
HUP:
1. Yro wnHoBoro Bsl y3HaMM O TUIAHUPOBAHHWH, OpPTaHU3AIMH W  BBINOJTHEHUS HAYYHO-
UCCIIEIOBATENBCKON paboThI?
2. B pamkax kakoro Hay4yHOTO HampaBleHHUS Kadeapbl TMPOBOMATCS WCCICAOBAHUS B JTaOOpaTOPHH,
rae Belnondsiaaces HUP?
Kakoe Hayunoe o0opyoBanue, npuOopsl 1 MeTOAMKN Bl ocBomiu B iepuo BeinoaHenus HUAP?
N3noxute OCHOBHBIE pE3yJIbTaThl MCCIEAOBAaHMS, BBIIIOJHEHHOr0O Bamu B mepuoj BBIOJHEHUS
HUP.
5. Kakx Bw1 omnenuBaere o6Omue wutorn BeimoigHeHus HUP w kakoB Bkmam ee pe3yibTaToOB B
BBITIOJTHEHHE MaruCTepCKOi nuccepTanun’?

Pw

7.4 Kpurepuu oLieHUBaHUS

HrtoroBoe onennBanue pesyibTaToB BhiosHeHHsT HUP oOydarommMcest MOKET CKIaabIBaThCs
U3 OLIEHMBAHUS OCHOBHBIX BUIOB paboT, MpeayCMOTpeHHbIX Nnpu BoinoiaHennn HUP. Pacnpenenenue
MaKCHUMAaJIbHOT'O KOJIM4eCTBa 0aJlJIOB MO OLIEHUBAEMbIM BH1aM pabOT MPEICTaBICHO B Ta0IHLIE.

OrneHnBaembIe BUIBI PaOOT MaxkcumanbHOE KOJITUYECTBO
0aJIoB
BrinosiHeHne nHauBUAyanbHOro 3aganus no H1P 40
Conepsxanne otuéra mo HUP 40
3amura otuéta mo HUP 20
Hroro 100

XapakTepucTUKa pe3yJibTaToB MpoxoxaeHus oOyuatommmcs HHWP mno mnpusstoit B
YHuBepcureTe CUCTEME OLICHUBAHMs UMEET BUJL!

«3aureno» A (90-100) - comepxkanume u odopmienue otyera mo HHWP momHOCTEIO
COOTBETCTBYIOT TPEABSABISIEMBIM TPeOOBAaHUAM, MAaruCTPaHT XapaKTEpU3yeTCs PYKOBOIUTEIEM
IIOJIOKUTENBHO, OTBETHI Ha Bompochl o nporpaMmMme HMP nonHele u TOuYHBIE, MHOUBUAYaJIbHOE
3aJJaHKE BBIIIOJHEHO 0€3 3aMe4aHuil.
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«3auteno» B (80-89) — BbImoNHEHBI OCHOBHBIC TpeOoBaHMs 1O BhinoJHeHHIO HUP mpu
HaJlMYUM HECYIIECTBEHHBIX 3aMEYaHWi TI0 CONEpXaHWI0 H (QopMe OT4YeTa, MAarucTpPaHT
XapaKTEPU3yeTCsl PYKOBOAUTEIEM MOJIOKUTEIBbHO, B OTBETaX Ha BOMpOCh mno mnporpamme HIP
00yYaroUIMICS OMYCKAeT OIpEeeTICHHBIE HETOYHOCTH, XOTS B IIEJIOM OTBEYAET YBEPEHHO U HMEET
TBEp/IbIC 3HAHWS, MHANBUAYAIBHOE 33JaHHE BHIITOJIHEHO C HE3HAYUTEIIHHBIMH 3aMEYaHUSIMHU.

«3aureno» C (75-79) — 3HaHHMSA U MPUOOPETECHHBIC MPAKTHYCCKUEC HABBIKU OOYYAIOIIETOCs
YIIOBJIETBOPSIIOT OCHOBHBIM TpeOOBaHWSM Mo BbIMoidHeHnto HUP, marmcrpant xapakrepusyeTcs
PYKOBOAMTENEM IOJOXKHUTENFHO, B OTBeTaXx Ha Bompockl mo mnporpamme HUP oOyuarommuiics
JIOITyCKAaeT HETOYHOCTH, HO B IIEJIOM, JEMOHCTPUPYET JAOCTATOYHO XOPOIIWE 3HAHUS, BBITIOJTHEHHOE
VHIMBHIYaJTbHOE 33/1aHHE UMEET He3HAYNTEIbHBIC 3aMEYaHUSI.

«3aureHo» D (70-74) — uznoxxeHre MaTepraa B OT4ETE JOCTATOUHO MOJIHOE, HO UMEIOT MECTO
OTZAEJbHBIEC MOTPEITHOCTH, MaruCTPaHT XapaKTEPU3yeTCsl PYKOBOJIUTEIIEM TTOJIOKUTEIBHO, B OTBETaX
Ha BOTIPOCHI O0YYarOIIUICs HEe BCETJa AEMOHCTPHUPYET MOHUMAHKE CBSI3U TEOPETUIECKOTO MaTepralia
C MMPAKTUYECKUMH BOIIPOCAMH, [0 UHIUBHIYATBHOMY 33aJaHUI0 HMEIOTCS OT/ICIbHBIC 3aMEYaHUsI.

«3aureno» E (60-69) — wmmerorcss 3amMeuaHHs IO TOJHOTE H3JIOKECHUS U O(OPMIICHHIO
Marepuana B OT4ETe, MaruCTPaHT XapaKTePH3YyeTCs PyKOBOIUTEIEM ITOJIOKUTEIBHO, TIPH OTBETaX Ha
BOTIPOCHI CTYJICHT JIOITyCKaeT OMIMOKH, HHIMBHUIyaJIbHOE 33JaHNE BBHITIOJTHEHO C 3aMEYaHUSIMHU.

«Heszauteno» FX (35-59) — B oryere ocBelieHbl He Bce pas3zaesnbl mporpammbl HUP, BeIsBICHBI
3HAYUTEIbHBIE TTPOOEIHl B yCBOGHHH OCHOBHOTO MPOrPAaMMHOTO MaTepuaia, HEyMEHHUE MOJb30BaThCs
TEOPETHYECKUMHU 3HAHHMSMHU Ha MPAKTUKE, 0 WHIUBHIYaJTbHOMY 3a/IaHHI0O MMEIOTCS CYIICCTBECHHBIC
3aMeYaHusl.

«Hezaureno» F (0-34) — otuer mo pesynbTaram BbimodaHeHuss HUP HemosHsld, ¢
CYIIIECTBEHHBIMU 3aMEUaHUSMH I10 HM3JI0)KEHHOMY MaTepuaiy, Ha BOIPOCH OOydYaromIuiics HE HaeT
yIIOBJICTBOPUTEIBHBIX OTBETOB, HHAMBHIYAIFHOE 3a/JaHHE HE BHITIOJIHEHO.

8 YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE HUP

8.1 OcHoBHas JMTepaTypa

1. Tlonomapes, A.b. MeTo1010THsI HAYYHBIX UCCIICAOBAaHUI [ DIeKTpOHHBIH pecypc] : yueOHOe
mocobue s By30B / A. B. Tlonomapes, D. A. ITukynesa ; A.b. I[Tonomapes, D.A. Ilukyncea ;
®I'bOY BIIO "Ilepm. Harm. wcciea. MOMUTEXH. YH-T . - 1 M6. - Ilepms @ U3a-Bo Ilepm. Hai.
uccle. moauTexH. yu-ta, 2014. - 1 daiin. - Cucrem. TpeboBanus: Acrobat Reader.
http://ed.donntu.org/books/cd5139.pdf.

2. Komnosanos, H0.B. Meramnyprus [DnekrpoHHblii pecypc]: y4eOHOe mocoOue B TpeX KHHTax.
Kuura 1 IlpoumsBoactBo uyryHa, skenesa, cranu u ¢eppocmiaBoB / 10.B. Konosanos, A.A.
Tposackuii, C.H. Tumomenko. — 14 M6. — Honeunx: I'BY3 JlonHTY, 2011. — 431c. - 1
¢aiin.Cucrem. TpeboBanms: Acrobat Reader. http://ed.donntu.org/books/met/cd1007.pdf

3. CwmupuoB, A.H. HempepsiBHas pasiuBKa cTaaud [DiekTpoHHslii pecypc]: yuebnuk / A.H.
Cwmupnos, C.B. Ky6epckuii, E.B. [lltenan. — 29,16 M6. — Jlonenx: JJonHTY, 2011. — 482¢c. - 1
¢aiin. - Cuctem. TpeboBanus: Acrobat Reader.
http://ed.donntu.org/books/20/cd9614.pdf

8.2 JlonoiHUTEIbHASI JIUTEpaTypa

4. Kononwok, A.E. OcCHOBBI HaydHBIX HCCIIeZOBaHHUI [Dnekrponubiii pecypc] : (obmias Teopus
skcnepumenta). U. 3/ A. E. Kononrok ; A.E. Kononmok. - 19 M6. - K. : Ocsita Ykpainu, 2011. - 1
¢aiin. - Cuctem. TpeboBanust: Acrobat Reader. http://ed.donntu.org/books/cd5524.pdf.

5. Cnupun, H.A. Marematnueckoe MOIEIMPOBaHHME MeTaulypruueckux mpoueccos B ACY TII
[DnexTponnsiii pecype] / H.A. Cnimpun [u ap.]. — 12 M6. - Ekatepunoypr : OO0 «YUIIL», 2014,
- 1 ¢aiin. - Cucrem.tpeboBanus: AcrobatReader.
http://ed.donntu.org/books/17/cd7913.pdf.
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6. Bmosun K.H. HempepwiBHas pasnuBka cranu. ['mapoMexaHWka MalldH HETPEPHIBHOTO JIUThS
3arotoBOK [DnektporHblii pecype]: monorpadus / K.H. Baoun, B.B. Tounnkun, .M. S4ukos ;
Marnwurt. roc. TexH. yH-T uM. [.11. HocoBa. - 18 M6. - MarauToropck : 3n-Bo Marsur. roc. TexH.
yH-ta um. ['1. HocoBa, 2014. — 348c. - 1 ¢aiin. - Cucrem. tpeboBanms: Acrobat Reader.
http://ed.donntu.org/books/17/cd7917.pdf

8.3 YueOHo-MeToANUYecKHe U31aHusl, pa3padoTaHnbie B JJoHHTY:

1. Meroanyeckue yKka3aHus K HAy9YHO-HUCCIIEIOBATENILCKOI paboTe cTyeHTa [DIeKTpoHHbI pecypc] :
IVl CTYZIGHTOB HampasieHus NnoAarotoBku 22.04.02 «Metamryprus», MarucTepcKoi MporpaMMBI
« Meramnyprus cranm» / TOYBIIO " JJOHHTY", Ka¢. meramutypruu crany ¥ CILIaBOB [COCT.
A.A. Tpostrcku#t u ap.]. - 175 K6. - Houenk : TOYBIIO "JIOHHTY", 2019. - 1 ¢aiin. - Cucrem.
TpeboBanus: Acrobat Reader. (mocTyn uepe3 THUHBIN KAOMHET CTYACHTA).

2. Meronuyeckue ykazaHus K UCIIOIB30BaHUIO KoMmbioTepHoi Monenu " OPAKYII" ansa pacueroB
MPOIIECCOB BBITUIABKH CTAJI M (peppocCIiiaBoB (/1 CTYAEHTOB HampaBjieHus MoAroToBku 22.04.02
«Mertamnyprus») [Inexrponnsiii pecypc] / CocraBurenu: TposiHckuit A.A. u ap. — 431 KO0. -
Houenk: JJOHHTY, 2019. — 1 ¢aiin. - Cuctem. TpedboBanus: Acrobat Reader.(moctyn — uepes
JTUYHBIN KaOWHET CTYJICHTA).

8.4 D1eKTpPOHHO-MH(OPMALIMOHHBIE Pecypchl
OBC JOHHTY - http://donntu.org/library

9 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBbI

1. VueoOnas ayautopus Ne5.035 DIIIT yueOusbiii kopryc 5. (MynbTumMeauiiHoe 000pyT0BaHHE:
KOMITBIOTEpHI ¢ BhIxogoMm B MuTtepuer Duron/1.4GHz/256Mb/80Gb,Oneparrionnas cucrema Linux
Ubuntu 16.04 (2016), LibreOffice 4.3.0 (2015), kommsrotepras online mozens mpoiiecca BHEIEYHOM
0o0paboTkM cTamu JocTynHas 1o cceuike https://steeluniversity.org, xommberoTepHass MOIENb IS
MojenupoBanust auTedHbix mporeccoB LVMFlow CV4.7r8 (yuebuas Bepcus, nunensus Ne8323),
paspaborannas B JJOHHTY kommnbroTepHas MoJieNb Tpoliecca BBIMUIABKUA CTaid M (HeppocIiiaBoB
"OPAKVYJI", Bugeonpoekrop Sony VPL-EX4, sxpan npoekunonnsiii ELINSCREEHNS V119XWS1,
CTeIUATM3UPOBaHHAss MeOEITh: TOCKa JIJIsl PUCOBAHUS MAapKEPaMH, CTOJIbI U CTYJIbs).

2. YueOnas ayautopus Ne5.255 yueOublii kopmyc 5. (MynbTHMeAMiHHOE 00OpYJOBaHHUE :
HoyTOyK HP Compaq nc6120, Omneparronnas cucrema Linux Ubuntu 16.04 (2016), LibreOffice 4.3.0
(2015), Bumeonpoekrtop Sony VPL-EX4 ¢ oakpanom ProView 180x180 Matte White;
CTeIUATM3UPOBaHHAsE MeOeITb: TOCKA ayAUTOPHAs, CTOJbI, CTYJIbs, ICMOHCTPAIIMOHHBIE MOJIEIH).

3. YueOnast aymutopust Ne5.013 DIIIT yueOnsiii kopnyc 5. (Jlaboparopuas ycranoka DIIIT
YII-114; wmydenpHas Tedb;, OJCKTPUYECKas HarpeBaTelibHAas IUIMTA; TOPCHOHHBIC BECHI,
AQHAJTUTHYECKUE BECHI; JTA0OPATOPHBIC CTEH/IBl M YCTAHOBKH JUIS NIPOBEICHUS 3aHATUI. MCCIEOBAHNE
KarneJnpHoro mnepeHoca Metayuia npu DI, uccnenqoBanue OCHMILIOTPaMM TOKA W HANPSHKCHHS TPU
OIIIT;, MeTayuIoTepMUYECKOE BOCCTAHOBJIIGHHE METAJUIOB; M3yYCHHE KHHETHKH YTJIETEPMUYECKOTO
BOCCTAaHOBJICHHSI METAJIOB; BOJIFOMOMETPHUYECKOE MCCIICOBAHUE MATEPHUAIOB, U3YYCHUE YCAJTOUYHBIX
SIBJICHUW TIPU KPUCTAILTH3AIMHA METaJUIa U JIp).

4. Tpoussoacteennbiit 3am DI yueonsiii kopmyc 5. ([Ipomsiniennas ycranoka DI V-
578, mepeoOopynoBaHHass B KaMEpHYIO YCTaHOBKY; JabopatopHas ycranoBka OIIIT A-550;
nabopatopnas ycrtaHoBka OIIII A-550, oGopynoBaHHas 3amMTHOW KaMmepoH, I TeperiaBa
BBICOKOPEAKIIMOHHBIX METAJIOB B 3aIIMTHON aTMocdepe; diarocoruiaBuibHas nedsb Y-560; ycranoBka
AJIEKTPOIIAKOBOTO JIUThS; OAHO(MA3HAsl JyroBas CTalCIUIABHIbHAS IMEYh C TOJOBBIM AJIEKTPOJOM
cankoit 1o 100 kxr; ungykunonnas neus CII-060; BeicokoTeMnepaTypHas reub TamMmaHa, BaKyyMHast
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HarpeBaTelbHasl TeYb, My(QelbHas HarpeBaTeNbHBbIC I1€4Yb, ME€Yh C CHJIMTOBBIMH HarpeBaTeIsIMHU,
IIaXTHasE HarpeBaTesIbHas MeYb Ui TePMOOOPaOOTKH CIMTKOB; OOOPYMOBaHUE JJIsI MEXaHUYECKON
00pabOTKH CIUTKOB 3JEKTPOILIAKOBOIO MeperuiaBa (MOArOTOBKH OOpa3loB JJIsl MCCICIOBaHHIA):
CTaHKU. TOYMJIBHBIM, CBEPIWIbHBIN, TOKApHBIM, CTpOrajbHBINA, (pe3epHbId, NUTH(OBATLHBINH,
IUTOCKONUTM(OBANIBHBIN, MeXaHWdeckass mwia, o0OpynoBaHWE MJIsi DIIEKTPOAYTOBOM  CBapKH,
000pyI0BaHHUE ISl CBAPKH B CPEJIC 3aIIUTHBIX T'a30B).

5. Tlomemienus [UIsi CaMOCTOSTENHHONH pPaOOTHI C BO3MOXKHOCTBIO TIOAKIIOUEHHS K CETH
"NHTepHer” u obecmedyeHHeM AOCTyIa B 3JICKTPOHHYIO WH(OPMAalMOHHO-00pa30BaTENbHYIO CpEay
OpraHM3alliK: YUTAbHBIC 3aibl, yueOHble koprnyca 2,3 (KommbroTepHas TEXHHKAa ¢ BO3MOXXHOCTBIO
NOAKIIOYEeHUs] K ceTh «VHTepHeT» M o0ecredyeHHeM AOCTyna B DICKTPOHHYIO HH(OpMalnnoHHO-
obpazoBatenpuyo cpeny (QMOC JIOHHTY) wu saektponHo-OuOMHOTeunyo cuctemy (DBC
IPRb0OKS), a Taxxe BO3MOXHOCTBIO HH/IMBUIYaTbHOIO HEOIPAHUUCHHOTO JOCTYIa O0YYaIOIIUXCS B
3bC u BUOC nocpeactBom Wi-Fi ¢ nmepcoHanbHbIXx MOOMITBHBIX yeTpoiicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — obmecTBennas aunenzus MPL 2.0/ Grub loader for ALT Linux - nuieH3us
GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle (Modular Object-Oriented Dynamic
Learning Environment) - nunensus GNU GPL.

CocraBuTelnp paboyeil mporpamMmsl. TposiHckuit A.A.
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