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Paznes 1. OBINASA XAPAKTEPUCTUKA MOAVYJIA «HAYYHO-TEXHHYECKHUE
OCHOBBI IPOEKTUPOBAHUSA METAJLNTYPITHYECKUX MAIIIUH»

1.1. AHHOTAIUSA COAEPKAHUS MOIYJIsl

Monaynbs «Hay4HO-TeXHHYECKHE OCHOBBI IPOCKTHPOBAHUS METAJUIYPrHUECKHX MAaIlUH»
BXOJUT B CHUCTEMY MOAYJeH, oOpasoBarenbHOM nporpamMbl TMO, ypoBeHb HOATOTOBKU —
OakanmaBpuatr. IlpeacraBiasier co0oil  JIOrMYecKM  3aBEpLICHHYIO IO  COJAEP)KaHUIO,
METOAMYECKOMY OOECIICUYCHHIO CAMOCTOSITENbHYI0 Y4eOHYI0 €IMHUILY, OPUECHTUPOBAHHYIO HA
(GopMHpOBaHHE LEIOCTHOM TIpyIIbl B3aUMOCBA3AHHBIX KOMIIETEHIMH, OTHOCAIIMXCS K
KOHKPETHOMY pe3yJIbTaTy 00ydeHusl.

Moayns M.1.20. «HayuyHO-TeXHHMYECKHE OCHOBBI MPOEKTUPOBAHUS METAJUTYprHUECKUX
MaIlliH» BKJIIOYEH B 4aCTh, (OPMHUPYEMYIO yJaCTHUKaMHU 00pa3oBaTeNbHbIX oTHOUIeHUH b.1.B
yueOHoro 1iana. Coctout u3 aByx aucuuiuinH: Beenenue B cienuanbaocth (1.20.1), OcHOBBI
HaY4YHBIX UCCJICIOBaHHI1 B 00JIACTH MPOSKTHPOBaHKS MeTaiuTyprudeckux Mamus (1.20.2.)

1.2. CtpykTypa u 00beM MOaYJIst

O0Bem o .
MM OpMa HTOTroBOi
Ne . MOJIYJI51 U BCEro NMPOMEKYTOUHOM
epede
w/n pevyeHb TUCIUIIIHH MOTYJIsI MOIY.IR B aTTeCTAIlNHU 1O
399eTHEIX AUCHUTLITHHAM MOIYJS U
eIMHHUIIAX H Yacax B II€JIOM TT0 MOy.TIO
1. BBenenue B crienuaabHOCTh 2[72 3a4er
OCHOBBI HAYYHBIX 3/108 3a4er
5 UCCIIEIOBaHMI B 001aCTH
' IIPOEKTUPOBAHUS
METAJUTYPrHYECKUX MAIlIuH
5/180 HE MPEyCMOTPEHO
HUTOT'O no moaynto: pely P

1.3. ITocaenoBaTebHOCTh OCBOECHHS MoayJjisa B Oﬁpa3OBaTeﬂbH0ﬁ nporpamme

IIpepexBU3UTHI MOAY.IA Mertainyprudecknue TEXHOJIOTHH
ITocTpeKBU3UTHI M KOPPEKBU3UTHI [IpoekTrpoBaHNe TEXHOJOTHYECKHX KOMIUIEKCOB
MOAYJIA

1.4. PacnpenejieHue KOMIETEHIIUH 10 JUCHUILINHAM MOAYJIA, IVIAHUPYeMble Pe3y/IbTaThl
o0y4eHUs1 (MHAMKATOPHI) 110 MOXYJIIO

W3yuenne OUCHMIUIMH  MOXYNsS  IpeaycMarpuBaeT  (opMuUpoBaHME  KOMIETEHLUH

MOCPEACTBOM IOCJIEOBATEIBHOIO OCBOCHUS PE3yJAbTaToB OOy4YeHHUS Ha ONPEACIEHHOM YpPOBHE
CJIOKHOCTH COJEPKaHMUSL.

Pe?;y.]'IBTaTI)I 06y11eH1/1$[ 10 JUCHUIINIMHE — 3TO KOHKPETHBIC 3HAHUA, YMCHUA, OIIBIT U JPYIrUuc

pe3ynbTaTsl (comep KareabHble KOMIIOHEHTHI KOMIIETEHIMM), KOTOPBIX IUIAHUPYETCS JOCTHYb Ha
JTale U3yYeHUs JUCHUIUIMHBI MOIYIS U KOTOpbIE JOJKHBI OyIyT MpOJEMOHCTPHUPOBAHBI
OoOyJalolMMHCA M OLEHEHbl IMpernojaBaresieM I10 HWHAWKATOPaM/U3MEPSIEMBIM KPUTEPUSIM,
BKJIIOYEHHBIM B ()OPMYJIMPOBKY PE3YJIbTATOB 00YUYECHHUS.

I/IH,Z[I/IKaTop — OTO IPU3HAK / curHai/ Mapkep, KOTOpBIﬁ IIOKa3bIBACT, HA KAKOM YPOBHC

00ydJaronuics JOMKEH OCBOUTH PE3YNIbTAThl OOYUYCHHS M UX TMPEIBSABICHUE JOJKHO MOATBEPAUTD
(dakT 0OCBOCHUS MPEIMETHOTO COAEPIKAHUS JAHHOUN TUCIIUTUTHHEI.




WNuaukaTopsl yUUTHIBAIOTCS MPU BBIOOPE M COCTABIIEHUHU 3aJJaHUM KOHTPOJIbHO-OIICHOYHBIX
MEpOTPUATHI (OLIEHOYHBIX CPEJCTB) TEKYIIEH 1 MPOMEXYTOYHOM aTTecTaluu.

Ilepevyennb Kox u HaumeHoBaHue Ili1anupyemble pe3y/abTaTbl 00y4eHUs
AUCHUTLIUH MOXYJIsI KOMIIETeHIIUH (MHAUKATOPBI)
1 2 3
Beenenue B YK-1. Cniocoben 3HaTh:
CIICONaJIbHOCTH OCYHICCTBJIATH ITOUCK, - 3HaTb OCHOBHBIC 3aKOHOMECPHOCTHU

KPUTHYSCKHI aHAIIN3 U
CHHTE3 HH(OpMaITiH,
MPUMEHSITh CHCTEMHBIH
TIOJIXOT TSl PEIICHUS
MOCTABJICHHBIX 337134, B
TOM YHCIIe B IU(PPOBOI
cpene

XUMHYECKUX U (PU3NKO-XUMHUECKUX IPOIICCCOB,
MPOIIECCOB MACCOIEPEHOCA MPUMEHUTEIIBHO K
TEXHOJIOTHYECKUM TIpOIIeccaM, arperaraM u
o0opymoBaHUIO TIepepadoTKh (00oTaIeHus)
MUHEPAIBHOTO CBIPhS, POU3BOACTBA YSPHBIX U
[BETHBIX METAJIOB

Ymersn:

- YMETh aHAIN3UPOBATh YCIOBUS MPOTEKAHUS
MIPOIIECCOB MOTyYeHUS 1 00pabOTKH YEPHBIX U
OBETHBIX METAJIJIOB

Baagers:

- BIAJIETh METOAAMHU aHANIN3a TEXHOJIOTHIECKUX
IMpoUCCCOB U UX BJIMAHUA HAa KAYE€CTBO
MOJIyYaeMbIX U3EIUI

YK-9. Cnocoben
BBITIOJTHATDH TTOUCK
MCTOYHUKOB MH(OpMaIn
Y JAHHBIX, BOCIIPHHUMATB,
aHaJM3UPOBATh,
3allOMHMHATH U TIepeaBaTh
UHQOPMAIHIO C
UCIIOIb30BaHUEM
MUQPPOBBIX CPENCTB IS
3¢ (HEKTUBHOTO PEIICHUS
NOCTaBJICHHBIX 3a/1a4

3HaTh:

- 3HATh IMPUHIIUIIB TEXHOJIOTHUYECKUX MTPOIIECCOB
MIPOM3BOICTBA U 00OPYIOBAHUE IS MIX
OCYIIIECTBIICHUHU

YMmeTh:

- yMeTb paboTaTh C HAYYHO-TEXHHUYECKON
JIUTEPATYPOU

Baagern:

- BJIQJICTh HABBIKAMU TIOMCKA MHPOPMAIIUK U3
Hay4YHO-TEXHUYECKOHN JIUTEPATYPHI, U €
MPUMEHEHUS B IPAKTUUECKUX CUTYaALUSIX

[1K-16. ITpoBoguTts c60p
WCXOMHBIX JAHHBIX IS
MPOBEICHHS IPOCKTHBIX,
HCCIIETOBATENBCKHUX H
OMBITHO-KOHCTPYKTOPCKUX
paboT, Ha U3rOTORJICHUE U
PEMOHT CPEJICTB
ABTOMATH3AIUH U
MeXaHHu3alluu, pa3padoTka
TEXHUYECKOU
JOKYMEHTAINH

3HaTh:

- 3HATh MIPHUHIIUITBI 1 OCHOBHBIC TIPABUIIA U
METO/IbI HACTPOUKU TEXHOJIOTUUECKOTO
00opyoBaHus

Ymerb:

- yMeTh 000CHOBATH 1eJIECO00Pa3HOCTh
NPE/UIOKEHHOT0 BapHaHTa pa3paboTKHU AJIEMEHTa
TEXHUYECKOT0 00hEKTa

Baagers:

- BBIIIOJIHUTB Pa3paboTKy 3aaHHOTO AJIEMEHTa
TEXHHUYCCKHUX 06’beKTOB, CHUCTEM U
TEXHOJIOTHYECKUX TPOIIECCOB

OCHOBBI Hay4HBIX
HCCIEA0BAHUN B
o0yacTu
MPOEKTHPOBAHUS
METaJUTyprUIeCKUX

YK-1. Cnocoben
OCYIIECTBIISATH TIOUCK,
KPUTHYECKUI aHAIIN3 U
CHHTe3 HHpopManuy,
MPUMEHSATh CUCTEMHBIN

3HaTh:

- 3HaTh OCHOBHBIC 3aKOHOMEPHOCTH
XUMHNYCCKUX U (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX IpOLECCOB,
MPOIECCOB MACCOIIEPEHOCA MPUMEHHUTEINBHO K
TEXHOJIOTHYECKUM TIpoIieccaM, arperaraM u
000pyIOBaHUIO ITepepadOTKH (0OOTaIICHI)




MaliruH

TIOAXON AJIsI PEeILeHNUS
IIOCTaBJICHHBIX 33734, B
TOM 4Hciie B HIUPPOBOI
cpexne

MI/IHepaJ'ILHOFO CBIpBSI, HpOI/IBBO,Z[CTBa IlepHI:IX nu
IIBETHBIX MCTAJIJIOB
Ymern:

- YMETh aHAJIN3UPOBATh yCIOBUS MPOTEKAHUS
MIPOIIECCOB MOTyYeHHS 1 00pabOTKH YEPHBIX U
IBETHBIX METAJIOB

Baagers:

- BJIaJIeTh METOJJaMH aHAIM3a TEXHOJIOTTIECKUX
MPOILIECCOB U MX BIUSIHUS Ha KaYECTBO
MOJIy4aeMbIX U3EIHI

I1K-16. ITpoBoguts c60p
UCXOJIHBIX JTAHHBIX JUIs
HPOBE/ICHHS TIPOCKTHBIX,
UCCIICI0BATEIbCKUX U
OITBITHO-KOHCTPYKTOPCKHUX
paboT, Ha U3rOTOBJICHUE 1
PEMOHT Cpe/ICTB
aBTOMATH3aLUH U
MeXaHHu3alluu, pa3paboTka
TEXHUYECKOU
JOKyMEHTAIu!

3HarTh:

- 3HAaTh NPUHITUIIBI U OCHOBHBIC MPaBUIIA U
METOABI HACTPOHKH TEXHOJIOTHUECKOTO
o0opynoBaHus

YMmeTh:

- yMeTb 000CHOBATH I1e71eCO00pPa3HOCTh
MPEIOKCHHOTO BapuaHTa Pa3padOTKH dJIeMEHTa
TEXHHYECKOTO 00BEKTA

Baaners:

- BBITIOJTHUTH Pa3paldoTKy 33JaHHOTO 3JIEMEHTa
TEXHHYECKUX 00BEKTOB, CHCTEM U
TEXHOJIOTHUECKUX MPOIECCOB

®opma o0yueHHnst

Peanuzanus MOAYJISL NpEeAYyCMOTpEeHA IS o6yqa}om1/1xc;1 10 OYHO-3a0YHOHN M 3a0YHOMU (1)OpMaM.

PA3JIEJI 2. IPOI'PAMMBI MOAVYJISA «<HAYYHO-TEXHUYECKHUE OCHOBbBI

INPOEKTUPOBAHUA METAJIJTYPITHYECKUX MAIIIHUH»

2.1. PABOYASA NTPOT'PAMMA JUCHUIIJIMHBI «BBEJAEHUE B CHIELHUAJIBHOCTDb»

2.1.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3AIIMU JTUCTIUITJIMHBI

2.1.1.1. TexHoJioruu 00y4eHus, HCNOJb3yeMble PH N3YYEeHHH AUCHHUILIMHBI MOXYJIsI

[Ipy wm3ydyeHMM AMCUMIUIMHBI TPUMEHSETCS TpaJAULIMOHHAs (PENpOAYKTHUBHAsI) TEXHOJOTHUS

o0OyueHusl.

2.1.1.2. IInanupyemMsble pe3yJbTaTbl 00y4eHHs (MHAUKATOPHI) N0 JUCHUAIITIHHE

Kox v HanmenoBanue
KOMIIeTeHIIHU

IInanupyemblie pe3yabTaTbl 00y4eHHs (MHANKATOPBI)

YK-1. CriocobeH oCymecTBIsATs | 3HATD:

MOUCK, KPUTHUECKUI aHAIIN3 U
cuHTe3 nH(opmMarum,
MPUMEHSTh CHCTEMHBIH TTOIXO0]T
JUISL peLICHUsI TOCTABIEHHBIX
3aja4, B TOM 4HcIie B IudpoBoit

cpene

YMeTh:

Baanern:

- 3HaTh OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX U (DU3HUKO-
XMMHUYECKUX MPOIIECCOB, MPOLIECCOB MacCcoIlepeHoca
IMIPUMECHHUTEIIBHO K TEXHOJIOTMYCCKUM IIpoeccaM, arperartamM u
o0opynoBaHuto iepepadoTku (000TaIIeHNs) MUHEPAILHOTO CHIPHS,
MIPOU3BOICTBA YEPHBIX U [BETHBHIX METAJLJIOB

- YMCETb aHAJIU3UPOBATH YCJIOBUA MMPOTCKAHUA IMTPOLCCCOB MOJYYCHUS U
O6pa6OTKI/I YCPHBIX U IIBETHBIX MCTAJIJIOB




- BJIaACTb MCTOJJaMU aHAJIM3a TCXHOJOIMYCCKUX IMMPOLCCCOB U UX
BJIMAHUA Ha Ka4€CTBO MMOJIYy4aCMBbIX PI3,ZICJIPII>1

YK-9. CriocoOeH BBITIONHSATH
MOUCK UCTOYHHKOB
WHPOPMAIUH U TAaHHBIX,
BOCIIPUHUMATh, aHAJIU3UPOBATH,
3allOMUHATH U TIepeaBaTh
WHPOPMAIHIO C
WCIIOJIb30BAHUEM ITU(PPOBBIX
cpenctB st 3pPEeKTUBHOTO
PEIICHUS TTOCTABJICHHBIX 33]1a4

3HaTh:

- 3HAaTh IPUHIUIBI TEXHOJIOTHYECKUX MPOIIECCOB IPOU3BOJACTBA U
000pyIOBaHHUE IJIsl UX OCYIIECTBICHUH

Ymern:

- yMeTh paboTaTh C HAYYHO-TEXHHUYECKOM TUTepaTypoi

Baagers:

- BJIaZIeTh HABBIKAMH TIOMCKA WH(POPMALIUHU U3 HAYYHO-TEXHUUECKON
JUTEPATYpPBI, U €€ IPUMEHEHHS B IPAKTUUECKUAX CUTYALUAX

I1K-16. IIpoBoauts cOOp
WCXOJHBIX JTAHHBIX JUIS
MPOBE/ICHHS TIPOCKTHBIX,
HCCIIEIOBATENLCKUX M OTBITHO-
KOHCTPYKTOPCKHX paboT, Ha
W3rOTOBJICHHE M PEMOHT
CpPEJICTB aBTOMATHU3AIHU 1
MeXaHu3alluu, pa3paboTka
TEXHUYECKON JIOKYMEHTAIN

3HaTh:

- 3HaTh IPHUHIIAITEI 1 OCHOBHBIC MPABHJIA M METOIBI HACTPOUKH
TEXHOJIOTHYECKOT0 000pYI0BaHUS

YMmeTh:

- yMeTh 000CHOBATh I1EJIECO00PA3HOCTD MPEIOKCHHOTO BapHaHTa
pa3pabOTKH 3JIEMEHTa TeXHUUECKOTO 00bEKTa

Baagern:

- BBIIIOJIHUTH pa3pa60TKy 3a1aHHOT'O 3JICMECHTA TCXHUYCCKUX
00BEKTOB, CHCTEM U TEXHOJIOTUIECKHX MPOIIECCOB

2.1.1.3. Coaep:xaHue TUCHMILINHBI

Kon
pa3nena,
TeMbI

Paznen, tema
JUCHUILINHBI

Conep:xkanue

P1

Bsenenue

UepHbple MeTaUlbl: TOHATHE M HX 3HAYCHUE A
COBPEMEHHOM UMBWIM3ALMU. MUPOBBIE NOCTHKEHUA.
Crpykrypa uepHoit Mertamnypruu Poccuu. OOmas
TEXHOJIOTUYECKAasi CX€Ma MPOMU3BOJCTBA  YEPHBIX
METAaJJIoB.

P2

Ponp yepHBIX MeTAIIIOB B
COBPEMEHHOM LIUBUIU3ALUU

OcHoOBHbBIE BUIBI MPOAYKIUH UYEPHONH METAJIypPTHUH.
TpeboBaHMsT K KadyecTBY M3AEIMH M3 YEpHBIX
MeTauioB. [IpOM3BOACTBO 4YEpPHBIX METAUIOB W
OKpY’KaroIas cpena. OcHoBHbIE 3a1a4u
COBEpPIICHCTBOBAaHUS  TEXHOJOTMH  IPOU3BOJACTBA
YEpPHBIX METAJUIOB. AJIbTEpHATHBHBIE MaTEpUAJIbI.

P3

Hcropus pasBuTHS TEOPUHU U
TEXHOJIOTMH IIPOU3BOJICTBA
YEPHBIX METAJIOB

Pyaet  uepHpix MetamnoB. OcHOBHBIE  (U3UKO-
XUMHUUYECKHE MPOLECCHl IIPU IPOU3BOJCTBE YEPHBIX
MeTaiioB. ChIpOAYTHBIN MpOLIECC MOTYYEHUS JKele3a.
IIpousBoacTtBo uyryHa. JIByxcryneHuaras cxema
MPOU3BOJACTBA YEPHBIX METAILIOB. Pa3Butne Teopun u
TEXHOJIOTUU JIOMEHHOU ILJIABKU. PazButne
KOHCTPYKIIMM U OOOpY/IOBaHMSI JIOMEHHBIX TI€4ed U
1exoB. PazBuTue Teopun U TEXHOJIOTMU MTPOU3BOACTBA
CTaJHu. CoBeplIeHCTBOBaHUE KOHCTPYKIIHH
CTaJICTJIABUIIBHBIX arperaros. [IepcniexkTrBHBIE
MPOLECCHl  MPOM3BOJICTBA  YEPHBIX  METAJIOB.
3HaueHHEe HAy4YHBIX MCCIEIOBAHUM B Pa3BUTHHU
YEepHOU MeTajuTypruu. Polib HHKEHEPHO TEXHUYECKUX
pabOTHUKOB B COBPEMEHHOM METaJUIyprUYeCKOM
ITPOM3BOJICTBE.

P4

COBpCMCHHOC COCTOAHHEC

Pynnass 6a3a  yepHOW  MeTaJUIypru.  3ajayu




MOATOTOBKU Pyl K IJIABKE MOATOTOBKUA Pyl K TuiaBke. COBpPEMEHHBIE CXEMbI
MOATOTOBKHU Py[ K maBke. CriocoObl oOoraimmeHust pya
M TEXHOJOTMU HX OKyckoBaHusi. CoOBpeMEHHBIC
JIOCTHDKCHHSI TEOPUH M TEXHOJIOTHH OKYCKOBAaHHS PYII.
Vpanbckas HaydHas IIKOJa W €€ BKJIAJl B pPa3BUTHUE
TEOPHH M TEXHOJIOTHHU TIOJITOTOBKH, PY/ K TUIaBKE.
OCHOBHBIE 3Tanbl Pa3BUTHUS TEOPUH U TEXHOJIOTHH
JIOMEHHOW TUTaBKH. KOHCTPYKIIMM  COBPEMEHHBIX
noMeHHBIX Iteuei. IlokasaTrean ITOMEHHOM INIABKH.
Bunbl  BeIuIaBisieMbIX  4yryHoB. IIpoOGiembr  u
MEePCHEKTUBBl MPOU3BOACTBA UYyr'yHa B JIOMEHHBIX
nmeyax. YpajabCKas HaydHas IIIKOJIa M €€ BKJIAJI B
pa3BUTHE TEOPUHU U TEXHOJOTUU JOMEHHOM IJIABKHU.
OCHOBHBIE 3Tanbl Pa3BUTHS TEOPHUH M TEXHOJOTHH
MPOU3BOJCTBA CTaNIM. 3ajJaud, peIllaeMble MpHU
MIPOM3BOJICTBE KadyeCTBEHHBIX cTajieil. CoBpeMeHHOE
COCTOSIHHE CTaJICIIaBUILHOTO MIPOU3BOJICTBA.
CoBpeMEHHOE COCTOSIHUE KoHCTpyKIIUM ~ COBpEMEHHBIX  CTaJeIUIaBHIbHBIX
P6 TEOPUH U TEXHOJIIOTUHU arperatoB. Buemeunass oOpaGoTka cramu. Pa3nmBka
MIPOM3BOJICTBA CTAJIH CTaIH. Pons HAYYHBIX HCCIIEN0BaHUN B
COBEPIIICHCTBOBAaHUU TEXHOJIOTHH MOJTyYEHUS
BBICOKOKQUECTBEHHBIX CTajeil. Ypanbckas Hay4yHas
IIKOJIa M €€ BKJIAJ B Pa3BUTHE TCOPUU U TEXHOJOTUH
MIPOM3BOJICTBA CTAJIH.

beckokcoBasi MeTauTyprusi ¥ IpOIECChl MPSIMOTO
MOJTyYeHUS JKele3a.

KomMmiuiekcHrie MOJIMMETAIUIMYECKUE  PYJIbI u
POOJIEMBI X nepepadoTKH. CoBpeMeHHbIE
JOCTYIKEHUSI TEOPHH W TEXHOJIOTHMH TepepaboTKu
KOMIUIEKCHBIX pyA. YpaibCKas HaydHas IIKOJa U €e
BKJIQJl B Pa3BUTHE TEOPUH U TEXHOJOTUU TEpepabOTKH
KOMILIEKCHBIX PY/.

CoBpeMEeHHOE COCTOSIHUE
MPOU3BOJACTBA YyT'YHA

PS5

IlepcnexkTuBHBIE
P7 TEXHOJIOTMH IIPOU3BOJICTBA
YEepHBIX METAJUIOB

2.1.1.4. 5sI3pIK peaJM3anuyu NPOrpaMMblI
[Iporpamma qUCHUIIIMHBI pEAIM3yeTCsl Ha TOCYIApCTBEHHOM sA3bIke Poccuiickoi denepanuu.

2.1.2.YYEBHO-METOJAUYECKOE W WH®OPMAIIMOHHOE OBECIEYEHME
JUCUMUIIIAHBI

DJIeKTPOHHbBIE pecypchbl (M31aHU5)
He ucnons3yrorcs

IMeuyaTHbIE U3AAHUS:

1. Tneyrabynos, bopuc CyneiitmanoBud. OCHOBBI IPOM3BOICTBA U 0OPAOOTKH METAJIOB
[ Texct]:xypc nexuuii/b. C. Tneyrabymnos ; MuH-Bo 00pa3. u Hayku PO, denep. areHTCTBO 110
obpa3., 'OV BIIO "YI'TY-VIIN", Huwxkuerar. TexHomnor. uH-T (§).-Hwkuauit Tarun: HTU(d)
YI'TY-VIIN. Y. 1: O0uue npuHIUIBEI 1 OCHOBHBIE 3Tarbl MeTaurypruu.-2005.

2. TneyraOynos, bopuc CyneiimanoBuy. OCHOBBI IPOU3BOJICTBA U 0OPAOOTKH METAIIIIOB
[ Texct]:xypc nexuuii/b. C. Tneyrabymnos ; MuH-Bo 00pa3. u Hayku PO, denep. areHTCTBO 10
obpa3., 'OV BIIO "YI'TY-VIIN", Huwxkuerar. TexHosnor. uH-T (§).-Hwkuauit Tarun: HTU(d)
YI'TY-VIIN. Y. 2: ITpoussoacTBo yepHbIX MeTaymuioB.-2006.-60 c.

3. 3anapuii, Bnagumup BacunbseBuu . Uepnas meramnryprus Ypana. XVIII -XX Bs. -
ExarepunOypr : YpO PAH, 2001. - 496 c. : u.

4. Metannyprus 4yryHa : yueOHuk ais By3oB / mox pen. 0. C. FOcouna. - M. :




Axanemknura, 2004. - 774 c. : ui.
5. BockoboitnukoB, Bukrop I'puropseBuu. O6mas metamnyprus [Teker]: yueOHUK 1s
By30B/B. I'. Bocko6oitnukos, B. A. Kynpun, A. M. Skymes - 6-e uzn., nepepad. u gomn.-M.:
Axanemknura, 2002.-768 c.
6. BockoboitnukoB B.I'. O6mas meramnyprus: YueOHuk ajst By30B / B.I'. BockoOoOWHUKOB,
B.A. Kynpun, A.M. fkymes. — 5-e usn., nepepad. u gon. — M.: Meramtyprus, 2000. 768 c.

Hpod)eccnonanbﬂble 63351 AAHHbIX, HHd)OpMaIII/IOHHO-CHpaBO‘lHLIe MU IIOUCKOBbBIEC CUCTEMBI
1. http://lib.urfu.ru/mod/resource/view.php?id=1909
2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%8

2
3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.html
5. \nuk-140-017\3ananus\Kadenapa MT

Marepuansl gas jun ¢ OB3
Beck xontent ObC npencrasneH B Bujae (aiyioB crieluanbHOro Gpopmara st BOCHPOU3BEACHUS
CHHTE3aTOPOM PEYH, a TaK )K€ B TECTOBOM BHUJIE, IPUTOTHOM JUIS MIPOUYTECHUS C UCTIOIH30BAHUEM
9KPaHHOH JIYIbl © HACTPOMKON KOHTPACTHOCTH.

2.1.3.MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBbI

CaeeHnsi 00 OCHAIIEHHOCTH IMCHUILUIMHBI CHENUAJM3MPOBAHHBIM H JIa00pPaTOPHBIM
000py/10BaHNEM U MPOTPAMMHBIM o0ecneyeHneM

No Bun 3anaruit HaumenoBanme | OcHAIEHHOCTH CIEIIHAIbHBIX Ilepeuenn
o\ CHELMAIBHBIX | IOMEIICHUH U MTOMEICHUI JJIs1 MPOTrPaMMHOTO
MIOMEIIECHUH U CaMOCTOSITENIbHOM pabOThI obecrieyeHus.
MTOMEILICHUN 111 PexBu3uThl
CaMOCTOATENIBHO ITOATBEPKIAFOLIETO
i paboTHI JIOKYMEHTa
1 | Jlexuuu VYuebnas Meo6enb ayTUTOpHAS ¢ | -OnepaunoHHas
ayMTOpUS JUIs KOJIMYECTBOM pabo4YMX MecT B | CHCTeMa Windows,
MPOBEICHUS COOTBETCTBHHM C  KOJHYECTBOM | O(MCHBIH naker
JIEKIIMOHHBIX cTynmeHtoB,  pabouee  Mmecro | Microsoft Office;
3aHATHH Iperno/iaBares, nocka | -Ilnardopma Microsoft
ay/InTOpHAsL. Teams (B cocTase
KommbroTepHast texuuka: | Microsoft Office-365);
KOMIUIEKT poeKIoHHoro | - Cucrema
000pyI0BaHHUSI: yIpaBJIeHUs y4eOHbIM
HOYTOYK/KOMITBIOTEp, TPOEKTOpP, | KOHTEHTOM H
MPOEKIIMOHHBII SKpaH/IOCKa. ob0ydyennem LCMS
Moodle
CBoboTHO
pacmpocTpaHseMoe
[IO ¢ OTKpHITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE
2 | CamocrosarenbHast | [lomemenus ns | Mebenb ayJIUTOpHAS ¢ | -ITnarpopma Microsoft
paboTa CTy/ICHTOB | CaMOCTOSITEILHON | KOJMYeCTBOM pabouyux MecT B | Teams (B cocrase
paboThI cootBercTBUM ¢  kosymdectBom | Microsoft Office-365);
o0yJaronmmxcs CTYJICHTOB, pabouee Mecto | - Cuctema
npernoiaBares, J0CKa | ynpaBieHUs yueOHBIM
ayJIMTOpHasl. KOHTCHTOM H
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Komnrerorepnas TexHuka: | ooyuenuem LCMS
KOMILIEKT mpoekmmonnoro | Moodle
000pyIOBaHUS: CBo001HO
HOYTOYK/KOMITBIOTEp, TPOEKTOp, | pacmpocTpaHseMoe
TIPOCKITHOHHBIN skpan/mocka. | [I0 ¢ OTKpHITBIM
VYcrpolictBa, TOAKIIOYEHHBIE K | KOJIOM: GNU
cetu GENERAL PUBLIC
Wnrepner, JOCTYTI B | LICENSE;
ANEeKTPOHHYI0 wH(pOpManmonHo- | -JloroBop Ha
oOpaszoBarenbHyto cpeny HTU | mpenocraBnenue
(pwmman)  Yp®dY,  KOMIUIEKT | TOCTOSHHOTO JOCTyIa
JUIEH3UOHHOTO  TPOTPAMMHOTO | K cet MHTepHeT
obecrniedueHus
3 | Texymrwmii YyeOHas Meb6ens ayIuTopHas v
KOHTPOJIb U ayIUTOpUS IS KOJMYECTBOM PabOYMX MeECT B Mnardopma Microsoft
MIPOMEXKYTOUHAS TEKYIIEeTO COOTBETCTBHH C  KOJHYECTBOM
aTTecTauus KOHTPOJIS U CTYJICHTOB,  pabodee  MeCTO Te_ams (s cocrase )
MPOMEKYTOYHOH | MperoaaBaTeds, J0CKa Microsoft Office-365);
aTTecTanun ayTUTOPHAS. - Cucrema
Kommerorepras TexHuKa: | Y PABICHHA y4eOHEIM
KOMILIEKT npoeKImonHoro | KOHTCHTOM I
0GOpYIOBAHHS: ob0yyennem LCMS
HOYTOYK/KOMITHIOTED, TIPOEKTOP, Moodle
MPOCKIIMOHHBIT JKpaH/mIocKa. Croboro
VYcrpolicTBa, NOAKIIOYEHHBIE K pacipoCTpatieMoe
cern II0O ¢  OTKPHITEIM
HHrepHer, JOCTYII p | KozoM: GNU
GENERAL PUBLIC
ANIEKTPOHHYIO WH(POPMAIIOHHO- ]
oOpaszoBarenpHylo cpeny HTU LICENSE;
(bumman)  Yp®dY,  KOMIUIEKT -Hlorosop Ha
JIMIEH3HOHHOr0  TIporpamMmioro | | PEAOCTaBICHUC
0GCCIICYCHIS MOCTOSIHHOTO JIOCTYTIA

k cetd lHTEpHET

3.2. PABOYAS ITPOT'PAMMA JUCHHUITIJIMHBI «OCHOBBI HAYUYHbIX
UCCJEIOBAHHUM B OBJIACTH MNPOEKTUPOBAHUSA METAJLTYPTHYECKHX

MAIIUH)»

3.2.1. COAEP’ KAHUE U OCOBEHHOCTMU PEAJ/IN3ALIUU JUCIUIIJINHBI

3.2.2.1. TexHo10ruM 00y4eHUsl, HCMOJIb3yeMble MPU U3YYEeHHH THCHMIIIMHBI MOTYJIs

[Tpy M3ydyeHUM TUCLUIUIMHBI TIPUMEHSETCS TpaJAULMOHHAs (PErpoayKTHUBHAs) TEXHOJIOTUS

o0OyueHusl.

3.2.2.2. [InanupyeMble pe3yJbTaThl 00yUeHHs] (MHAUKATOPHI) MO TUCIIAILIHHE

Kox v HanmenoBanue
KOMIIeTeHI[HU

IInanupyemblie pe3ybTaTbl 00y4eHHs (MHANKATOPBI)

YK-1. CrtocobeH oCymecTBIATh | 3HATD:
MOUCK, KPUTHUECKUI aHAIIN3 U
cuHTe3 nH(popmMaruy,
MPUMEHSTh CHCTEMHBIH MOAXO0L

JJI pCICHUS ITOCTABJICHHBIX

3aja4, B TOM 4Hciie B IudpoBoit

- 3HaTh OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX U (DU3HUKO-
XUMHAYECKHX ITPOIIECCOB, TIPOILIECCOB MacCOIlepeHoca
IMIPUMECHHUTEIIBHO K TCXHOJIOTHYCCKUM IIpoeccaM, arperartamM u
o0opyoBaHuto iepepadoTku (00OoTaIIeHNs) MUHEPAILHOTO CHIPHS,
MPOU3BOICTBA YEPHBIX M [BETHBIX METAJLIOB




cpene

YmMmertn:

- YMETb aHAIM3UPOBATDH YCIOBHSI IPOTEKAHMUS MPOIIECCOB IMOYICHUS U

00pabOTKHU YEPHBIX U IIBETHBIX METAJIOB

Baagern:

- BIIQJIETh METOIAMH aHAIN3a TEXHOJIOTHICCKUX MPOIIECCOB U UX
BIIMSIHUS HA KaU4€CTBO MOJyYaeMbIX U3ICTUI

I1K-16. IIpoBoauts cOOp
MCXOMHBIX TAHHBIX IS
MPOBEICHHS TIPOCSKTHBIX,
HCCIIEI0BATEIbCKUX U OTBITHO-
KOHCTPYKTOPCKHX padoT, Ha
W3rOTOBJICHHE M PEMOHT
CpPE/ICTB aBTOMATHU3AINU 1
MeXaHU3aluH, pa3padboTka
TEXHUYECKON TOKyMEHTAIIMH

3HaTh:

- 3HATh NPUHIUIIBI U OCHOBHBIC MPABUJIA U METO/BI HACTPOHKHU
TEXHOJIOTHYECKOT0 000pYI0BaHUS

Ymersn:

- yMeTh 000CHOBATH I1EJIECO00PA3HOCTD MPE/IOKEHHOTO BapUaHTa
pa3paboTKH 3JIeMEHTa TEXHIYECKOTO 00BEKTa

Baanern:

- BBITIOJTHUTD Pa3palboTKy 3aJaHHOTO 3JIEMEHTa TEXHUUECKUX
00BEKTOB, CHCTEM U TEXHOJIOTUIECKHX MPOIIECCOB

3.2.2.3. Conep:kanue THCIUNIHHBI

Kox
pa3zniea,
TEeMBbI

Paznen, tema
JUCHUILINHBI

Conepxanue

P1

Ananutruyeckuit 0030p
JIATEPATYPHI MO 3aJaHHOU
npobieme

[lepen cryaentoM (aub0 TBOpYECKOW TIpymHmHon
CTYJEHTOB) CTaBUTCS MHJIMBUIyalbHas 3ajada B
00J1acTH IPOU3BOJICTBA YyTI'yHA, BKJIHOYasi MOATOTOBKY
Py K IOMEHHOM IJIaBKE (BO3MOJKHBIE HAIpPaBJICHUS:
IIOArOTOBKA INUXTHl K CIHEKAaHUIO, arJioMepalus,
TEXHOJIOTUSI ¥ O0OpyZOBaHHWE  IPOU3BOJICTBA
OKaTBILICH, MCCIENOBaHUE CBOMCTB KOMIIOHEHTOB
JIOMEHHON UIMXThl, TEXHOJOTHUS U 000pyAOBaHUE
JIOMEHHOH IUIaBKM U T.A.). [Io jaHHOMY HarpaBlieHUIO
CTYACHTBl CaMOCTOSITENIbHO BBINOJHAIOT TMOAOOPKY
JIUTEepaTypshl, OOIbIIMKM 00beM K3 KOTOPOH (HE MeHee
90 %) JOmKHA  COCTaBIATH  MEpUOAMYECKas
JaUTepaTypa, OTpaxkarollas pe3yJabTaTbl IOCIETHUX
HAy4YHBIX U MPAKTHYECKUX UCCIIENOBAHUI Ha BEAYIINX
NPENNpPUATHIX CTpaHbl U 3apy0Oexps. [1o BbIOpaHHBIM
MaTepuaigaM CTYIEHTBI JOJDKHBI IIPOBECTH aHAIM3 C
BBIBOJIOM O HauOoJjiee NpUEMIIEMbIX pe3yJbTaTax,
BO3MO>KHBIX JUIsl HCIIOJIB30BAHUS.

P2

[ToaroroBka u mpoBeAeHUE
AKCIIEPUMEHTAIIbHBIX
HUCCIEeNOBaHUN IO 3aJaHHON
npobieme

JUis  KauecTBEHHOro TMPOBENEHHUs HKCIEpUMEHTa
CTYACHTY HE00XO0MMO COCTaBHTH TUTaH
HKCIEPUMEHTa, OOCYIUTh €ro ¢ pPYKOBOJIUTEINEM,
MOJITOTOBUTh UMeroLieecs B naboparopuu
0o0opy0BaHueE. BozmoxHO UCIIOJIb30BaHUE
o0opynoBaHUs ~ 3aBOJACKUX  J1abopaTopuit 1O
COIJIACOBAHUIO C PYKOBOACTBOM. O0s3aTeiabHBIM
SIBJISIETCSl TIOATOTOBKA 00Opa3ioB 3KcriepuMeHTa. s
CTYJEHTOB  OYHO-3a04HOW  ¢opMbl  OOyueHus
IpOBE/ICHUE JKCHEpUMEHTA HE ABIISIETCS
00s13aTeNbHBIM, BO3MOXXHO IIPOBEJCHHUE BBIOOPKHU
CTaTUCTHYECKUX 3aBOJICKUX J1a0OpAaTOPHBIX JAHHBIX
110 33/IaHHOM Mpo0JeMe 1o MecTy paboThI.

P3

O6paboTka 1 aHaIU3

O6paboTtka u aHaJIN3 MOJTy4YEHHBIX

10



MOJIYYCHHBIX
OKCIICPUMCHTAJIBHBIX U
CTaTUCTHYCCKHUX 3aBOJCKHX
JaHHBIX

AKCIIEPUMEHTAJIbHBIX W CTaTUCTHYECKUX 3aBOJICKUX
JAHHBIX TPOBOJUTCS METOJAAaMU MaTeMaTHYECKON
CTaTUCTUKHU. Pe3ynbraTtoM MOXET OBbITh MOJy4YeHHE
ONpEeICTICHHON MaTeMaTHYECKON 3aBHCHMOCTH.

3.2.2.4. SI3bIk peaju3alui MPOrPaMMbl
[IporpamMmmMa quCHUIIIIMHEL peaIu3yeTCsl Ha TOCYAapCTBEHHOM sA3bIke Pocculickoit denepanum.

YYEBHO-METOAUYECKOE
JANCHUITINHBI

DJIEKTPOHHbBIE pecypchl (U31aHNSA)

n

NHO®OPMAIIMOHHOE

OBECIIEYEHHE

1. Ky3uenos, U. H. OcHOBBI Hay4YHBIX UCCIIEIOBaHMHA. YueOHoe nocodue A 6akanaBpoB
[DnexkTponnsiit pecypc] / Ky3nernos M. H. — M. : JlamkoB u Ko, 2013. — 283 c.
(<URL.: http://www.biblioclub.ru/book/114174/>)

ITeyaTHbIEe N3MAHUA:

1. Ileixtreea K.b., TneyrabymoB b.C. Pacyer cocraBa arjoMepaniMOHHOW IIMXTHI:
METOJUYECKHE YKa3aHUs K BBHIOJHEHUIO MIPAKTHUECKUX U KYPCOBBIX paboT; M-Bo oOpa3oBaHus U
Hayku P® ; ®I'AOY BIIO «Yp®YVY um. nepsoro Ilpesunenra Poccun b.H. Ensunna», Huxuerar.
TexHoJor. uH-T (pun). — Hwxkuuit Tarun : HTU (p) YpdVY, 2012. - 52 c.

IIpodeccnonanbubie 6a3bl JAHHBIX, HH(POPMAINMOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMbI
1. http://lib.urfu.ru/mod/resource/view.php?id=1909
2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1

%82

3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.html

5. W\nuk-140-017\3ananus\Kadhenpa MT

Marepuaus! s aun ¢ OB3
Becy kontent OBC mnpencraBnen B Bujue ¢aiioB cnenuanbHOro (Qopmara s
BOCIIPOM3BEJICHUS] CUHTE3aTOPOM PEUH, a TaK K€ B TECTOBOM BHUJE, IPUTOJHOM JJIsl IPOUYTEHHUS C
HCITOJIb30BAaHUEM SKPAHHOM JIYIIBl M1 HACTPOMKOW KOHTPACTHOCTH.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITVINHBI

CBeennsi 00 OCHAIIEHHOCTH JUCHMIUIMHBI CHEHMAJTU3UPOBAHHBIM M JA00OPATOPHBIM
000py/10BaHNEM U MPOrPAMMHBIM o0ecneyeHneM

No Bup 3ansatui HaunmenoBanune | OCHaIIEHHOCTH CIIEHUATBHBIX [Iepeuenn
o\ CHECIMAIBHBIX | MOMEIICHUH U TOMEICHUH JJIs1 MPOTrPaMMHOTO
MIOMEILEHUN U CaMOCTOSITENILHOM pabOTHI obecrieyeHus.
MMOMEILICHU I 111 PexBu3uThI
CaMOCTOSTENBHO MOATBEPKIAIOLIETO
1 paboThI JIOKYMEHTA
1 | IlpakTuueckue VYuebnas MeoGenb ayIATOpHAs ¢ | -OnepannoHHast
3aHSATHS ayJMTOpUS JUI | KOJMYECTBOM pabOYMX MeCT B | cUCTeMa Windows,
MIPOBEICHUS COOTBETCTBHM C KOJHYECTBOM | O(UCHBIH naKeT
NpaKTHYeCKUX | CTyACGHTOB,  pabouee  mecto | Microsoft Office;
3aHATHIHA MPEIo/IaBaTes, nocka | -ITmardopma Microsoft
ayJIuTOpHast. Teams (B cocrase
Kommnerorepnas texnuka: | Microsoft Office-365);
KOMILJICKT MPOEKIMOHHOTO | - Cucrema
000pYIOBaHHUS: yIpaBiieHHs y4eOHbIM
HOYTOYK/KOMITBIOTEp, TPOEKTOpP, | KOHTEHTOM U
MPOCKIMOHHBIN sKpas/nmocka. | ooydennem LCMS
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YcrpotictBa, moakmouéHubie k | Moodle

cetu CBoOo11HO

UnTepner, JOCTYI B | pacmpocTpaHsieMoe

ANEKTPOHHYIO HWHpopManuoHHo- | [I0 ¢ OTKPBITBIM

oOpazoBarenpHyto cpeny HTHU | kogom: GNU

(bpwmman)  YpdVY, xommiexkt | GENERAL PUBLIC

munensnonHoro  nporpammuoro | LICENSE;

oOecrieyeHust -JloroBop Ha
IIPENOCTaBICHNE
MOCTOSIHHOTO JIOCTYTIa
K cetu MHTEpHET

CamocrositenpHast | [lomemenust st | Mebens ayTUTOPHAS c

paboTa CTyIeHTOB

CaMOCTOSITEIIbHON

KOJIMYCCTBOM pa60q1/1x MCCT B

-[Inardpopma Microsoft
Teams (B cocrase

paboThI COOTBETCTBHH €  KOJHYECTBOM | \ rioc et ffice-365);
o0yJaromuxcs CTy[€HTOB,  pabouee  MeCTO | Crcrema '
MIperoaBaTes, JOCKa 6
AV IHTODHAS yIpaBJiICHUS YUSOHBIM
YJUTopHa. KOHTEHTOM U
Komnerorepnas TeXHUKA: | o om LCMS
KOMIDIEKT MTPOEKIIMOHHOTO Mgo dle
00opymoBaHUS: CBOGOTHO
HOYTOYK/KOMITBIOTEp, TPOEKTOP,
DoeK . y pacmnpoctpaHsiemMoe
POEKITMOHHBIN dKpam/nocka. | Lo o L
VYerpoiicTBa, NOAKIIOYEHHBIE K KOZOM: P GNU
ceru )
GENERAL PUBLIC
HHrepHer, JOCTYI B | LICENSE:
ANEKTPOHHYIO HH(DOPMAIMOHHO- Jloroso ’Ha
oOpazoBarenbpHyl0 cpeny HTU p
MIpeIOCTaBICHUE
(bwman) YpdY,  koMmIUIEeKT HOCTOSHHOMO
JIOCTyTIa
JIMIEH3HORHOTO  MPOrPAMMHOTO |\ e
obecrievyeHus P
Texymuit YyeOHas Meb6ens ayJUTOpHAS | Inar (bopma Microsoft
KOHTPOJIb U ayJIUTOpUS IS KOJIMYECTBOM pPab0O4YMX MECT B Teams (BpCOCTaBe
MTPOMEXKYTOUHAS TEKYIIEeTO COOTBETCTBMM € KOITMHECTBOM | o . _
icrosoft Office-365);
aTTecTanus KOHTPOJIS U CTy[€HTOB, ~ paboyee  MeCTO | Crcrena )
IIPOMEXKYTOUHOM | IIPEernoaBaTens OoCKa
alI“)TGCTa yT periolt ’ A yIpaBJieHUS yIeOHBIM
T ayAUTOpHas. KOHTEHTOM U
Kowmmsrorepras TEXHUKA: | o on LCMS
KOMILIEKT MIPOEKIIMOHHOTO Mgo dle
o0opynoBaHUS: CroGoHo
HOYTOYK/KOMITBIOTED, TIPOEKTOP,
I . / pacmpocTpaHseMoe
POEKIIMOHHBIN dKpam/zocKa. | Lo
YerpolicTBa, NOAKIIOYEHHBIE K KOZOM: P GNU
ceTu ]
GENERAL PUBLIC
WnrepHer, JOCTYTI B | | |ICENSE:
3NIEKTPOHHYIO HH(DOPMALMOHHO- Jloroso ;{a
oOpaszoBarenpHyto cpeny HTU HpeIlOCTEBJIeHI/Ie
(pwman)  YpdY,  KOMIUIEKT HOCTOSHHOIO
JoCTyna
JIUIIEH3UOHHOTO  TPOTPaMMHOTO
K cetu lHTEpHET
oOecrniedyeHus
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