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Paznen 1. OBIIASTI XAPAKTEPUCTHKA MOIY.JISA «HAYYHO-TEXHUYECKHUE
OCHOBBI TIPOEKTHPOBAHUA METAJLTYPTUUECKHX MALIHH>»

1.1. AHHOTALHSA CONEPIKAHUA MOTYIS

Monyns «Hay4yHo-TeXHHYECKHe OCHOBEI IIPOEKTHPOBAHUSA METAJUIYPrHYECKHX MALIHHY
BXOIUT B CHCTEMY MOAyNeH, oOpasoBaTembHoit mporpammel TMO, YPOBEHb MOATOTOBKH —
OakanaBpuar. IlpencraBnser coGoif  Jormgecku 3aBEPUICHHYI0O II0  COJEPXKaHHIO,
METOZMYECKOMY OOECIEYeHUIO CAMOCTOSTENBHYIO YIehHYIO CIUHUIlY, OPHEHTHPOBAHHYIO Ha
(opMHpOBaHHE IEIOCTHOM TIDYINLI B3aMMOCBA3AHHBIX KOMIIETEHLIMH, OTHOCSINUXCH K
KOHKPETHOMY pe3yJIbTaTy 00ydeHHs.

Monyne M.1.19. «HayuHo-TexHHYECKHE OCHOBEI NPOCKTUPOBAHMS METALTYPrUYECKHUX
MaIlHH) BKIIIOYEH B 4acTh, POPMHPYEMYIO y4acTHUKAMH 06pa3oBaTeNbHBIX OTHOMeHu i B.1.B
yaebHoro miana. COCTOHT U3 BYX THCIHILIMH: BBeleHHe B CIIELHATLHOCTE (1.19.1), OcHoBEI
Hay4HBIX HCCIICIOBAaHKH B 001aCTH IPOEKTHPOBAHHUS METaJLTypruveckux Mamus (1.19.2.)

1.2. CrpykTtypa u 06bem Moayas

O6bem - K
MHCIHHILIHE opMma HTOroBOi
Ne I MOIYJIsl M BCEro IPOMEKY TOTHOH
ol epeYeHb JHCIHIIIHH MOYJIS S aTTecTaHH 10
329eTHBIX AMCLHHILTHHAM MOJY.JIf H
eHHHIAX U Yacax B IIeJIOM 110 MOJTYJII0
L. Beenenue B cienuansHOCTh 2/72 S
OcHOBBI Hay4HBIX 3/108 saser
) HCCIIEOBaHUH B 001acTH
' IPOEKTHPOBAHHUS
METaLTyPTHYECKHX MaITHH
5/ O HE IT 0
HTOI'O no moxymo: 18 PEIyCMOTPEHO

1.3. Tocie1oBaTeIbHOCTH 0CBOEHUS MOYJIS B 06Pa30BATeILHOL nporpamMme

IIpepexBH3HTHI MOLY.I51 Mertannyprudeckue TEXHOIOTHE
ITocTpeKBH3NTHI H KOPPEKBH3UTEI [IpoekTHpoOBaHHE TEXHOJIOTHYECKHX KOMILIEKCOB
MOyJIst

1.4. PacnpenesieHne KOMIETeHIHI M0 JUCHMILIHHEAM MOZYJisl, NIAHUPYeMbIe Pe3y.IbTAThI
o0y4eHust (HHIHKATOPBI) 110 MOIYJIIO

WsyueHue JMCIMIUIME MOIYNA  IpELyCMATPUBAET  (JOPMHUPOBAHHE KOMIIETEHIIH
TIOCPEACTBOM NOC/ICNOBATCIEHOI0 OCBOCHHS PE3YNLTATOB OOYUEHHs HAa ONPENENEHHOM YpOBHE
CIIO)KHOCTH COJICP)KaHHUS.

Pesynbrarel 0Gy4eHHs [0 TUCIHUILHHE — 5TO KOHKPETHEIE 3HAHUSA, YMEHHS, OIBIT 1 JpyrHe
PE3YMBTaTHl (CoMepKaTe/bHEE KOMIIOHEHThI KOMIIETEHIMIT), KOTOPBIX IUIAaHUPYETCS. JOCTHYh Ha
STal€ M3YYEHHA MUCUHMIIMHBL MOIYISs H KOTOPHIE JOMKHBI OYIyT IpONEMOHCTPHPOBAHEL
O0yYalOIMMKCA H OIEHEHBl IPENOIABaTeNIeM IO HHIUKATOpaM/U3MepSIeMBIM ~ KPUTEPHSM,
BKJTIIOYEHHBIM B HOPMYIHPOBKY PE3yIBTATOB 06yUCHHUS.

WHjmKaTop — 5T0 NpH3HAK / CHTHA1 MapKep, KOTOpPHIA IIOKA3HIBAET, HA KAKOM YPOBHE
00yHJarOIKACS JOJDKEH OCBOMTE PE3Y/IbTATEl 00YYEHHS M MX IPeAbIBICHHE JOJIKHO IIOATBEPIUTE
(hakT ocBOEHHMS NPEIMETHOTO COLEPIKAHMUS JaHHOMH AUCIUITHHEL.



VIHIMKaTOpEI YUHTHIBAIOTCS MPH BHIGOPE W COCTABNEHUHU 3aMaHMil KOHTPOJIBHO-OIIEHOYHBIX
MEPOTPHATHH (OLEHOYHBIX CPEJICTB) TEKYIIEH U IIPOMEKYTOUHOM ATTECTAITHIL.

KPHTHYECKHH aHaJIu3 U
CHHTe3 HH(pOpMaLyH,
TIPUMEHATE CHCTEMHBIH
TIOOXOZ U1 PEIeHHs
MOCTARJICHHBIX 3313y

Ilepeuenn Koa u HanmeHoBanne Ilnannpyemsle pe3yabTaTsl 00yaenus
MHCUHIIHH MOXY/IsSt KOMIeTeHIHH (MEaUKATOPBI)
1 2 3
Beenenue B VK-1. Cniocoben 3HaTh:
CIeLHATIHOCTE OCYIIECTBIIATE MOMCK, PO1 3HaTh OCHOBHEIE 3aKOHOMEPHOCTH

XMMHYECKHX ¥ QU3HKO-XMMHYECKHX MPOIIECCOB,
MPOLIECCOB MAacCONepeHOca IPUMEHHTENTBHO K
TEXHOJIOTHYECKHM MPOLIECccaM, arperatam 1
obopynosaunuio nepepaboTku (o6orameHus)
MHHEPAJIbHOTO CHIPbS, MPOH3BOJCTBA YEPHBIX H
LIBETHBIX METAJLIOB

YMmern:

PO1 ymeTs aHanM3upoBaTh YC/IOBHA MPOTEKAHHS
TPOLECCOB MOMyYeHHs H 06paboTKH YepHBIX U
LBETHBIX METAJJIOB

Baagers:

PO1 enanets MeTonamu ananuza
TeXHOIOTHYECKHX MPOLIECCOB H MX BIMAHHA HA
Ka4yeCTBO MONy4aeMbIX H3ZIENHi

YK-12. Cnocoben
dopmupoBaTh HeTepUMOE
OTHOIIEHHE K
KOPPYNUHOHHOMY
MOBeJEHHIO

3HaTh:

PO1 3HaTh NPHHUKITEI TEXHOJOTHYECKHX
TNpOLIECCOB NPOM3BOAICTBA U 000pyAOBaHME A
HX OCYLUECTBIEHHH

VYmetn:

PO1 ymeTs paboTaTh ¢ Hay4HO-TEXHHYECKOM
JiuTepartypoii

Baagers:

POI enanets HaBbIKaMH MOKMCKa HHMOPMAIIMH H3
Hay4HO-TEXHHYECKOH JIUTepaTypHI, H ee
NPUMEHEHHS B IPAKTHYECKHUX CHTYALUIX

I1K-15. TIposonuts c6op
UCXOMIHBIX AaHHBIX 11
NIPOBEACHHA IPOCKTHBIX,
HCCIIEI0BATENILCKHX U
OMBITHO-KOHCTPYKTOPCKHX
paboT, Ha M3rOTOBNEHHE U
PEMOHT CpeacTB
aBTOMAaTH3aLHH U
MéeXaHH3alluH, pa3paboTka
TEXHHYECKOH
JOKYMEHTaLHH

3HaTh:

PO1 3HaTh NpHHLMIbI ¥ OCHOBHEIE TIPABHIA H
METO/Ibl HACTPOHKH TeXHONIOTHYECKOrO
obopynoBaHus

YMmerb:

POI ymets o6ocHoBaTh Leneco0GpasHOCTh
NPeJUI0KEHHOr O BapHaHTa pa3paboTKH 2JleMeHTa
TEXHHYECKOro o0beKTa

Baapers:

POI1 BbIMonHKTE pa3zpaboTKy 3alaHHOTO 37IeMeHTa
TEXHHUECKHUX 00BEKTOB, CHCTEM H
TEXHOJIOTMYECKHX MPOLIECCOB

OcHOBBI Hay4YHBIX
HUCCIIeJOBaHHUI B
obmacTi
NPOEKTUPOBAHHSA
METaITyprUYecKux

VK-1. Cnocoben
OCYLIECTBIIATE IMMOHCK,
KPHTHYECKHI aHaJTH3 M
CHHTe3 HH(OpMaLMH,
TIPUMEHSATh CUCTEMHBIH

3uarth:

PO1 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH
XHMHYECKHX H (PU3MKO-XHMHYECKHX MPOLIECCOB,
MPOLIECCOB MAacCONEPEHOCa IPUMEHHTENIBHO K
TEXHOJIOTHYECKHUM IIpOLieccaM, arperaram H
obopynosaunuio nepepaboTku (oboraueHus)




MalllHH NOAXOM I pEIUEeHHS

ITIOCTaBJICHHBIX 3a1a4

MHHEpAJIBHOTO ChIPbS, IPOM3BOACTBA YEPHEIX 1
LIBETHBIX METAJJIOB

Ymersn:

PO1 ymers ananuzuposats YCIIOBHS NMPOTEKAHHA
TIPOLIECCOB MONMy4eHHs H 06paboTKH YepHBIX 1
L[BETHBIX METAIIOBR

Baagern:

PO1 enaners meTonamu ananmza
TEXHOJIOTHYECKHX NPOLIECCOR M HMX BIHSHHS Ha
Ka4YeCTBO IOIyYaeMbIX H3Ne/IHi

TIK-15. ITpooauts c6op
HCXOIHBIX JAHHBIX I
NPOBENEHHS MPOEKTHEIX,
HCCJIE/IOBATENIbCKHX 1
OIIBITHO-KOHCTPYKTOPCKHX
paboT, Ha U3roTOBJIEHHE U
PEMOHT cpezcTs
aBTOMAaTHU3aLHH U
MeXaHHU3alHH, pa3paboTka
TEXHHYECKOMH
JNOKYMEHTaLHH

3naTh:

PO1 3HaTh NpHHUMOEI M OCHOBHBIE npaBuia U
METOJIbl HACTPOHKH TEXHOIOTHYECKOTO
obopynoBanus

Ymersn:

PO1 ymers o6ocHOBaTH 1eaecoobpasHocTh
TNIPENIOKEHHOTO BapHaHTa pa3paboTKH 371eMeHTa
TeXHHYECKOro 00beKTa

Baagers:

PO1 BbimonuuTs paspaboTky 3angaHHOro aneMenTa
TeXHHYECKHX 0OBEKTOB, CHCTEM H
TEXHOJIOTHYECKHX MPOLIECCOB

1.5.®opma ob6yuenus

Peanusauus Moy npesycmotpena mis 00y4aromuxcs o 04HO-3a09HO# (opMe.

PA3JIEJI 2. TPOI'PAMMBI MOJY.JIS «HAYYHO-TEXHUYECKHE OCHOBBI
INPOEKTHPOBAHUSI METAJLTYPTMUECKHX MA ILIHHy

2.1. PABOYAS ITPOTPAMMA THCLIATLTHHBI «BBEIEHHME B CHEIIMAJIBHOCTB»

2.1.1. COAEP’)KAHHUE U OCOBEHHOCTH PEAJIM3AIIUY TUCITAILIUHBI

2.1.1.1. TexHo0rHu 00y4enus, HCII0IB3y€eMble DK H3Y9eHHH THCIMINTHHBI MOAYJIS

Ilpn W3ydYeHWH NHCLUMIUIMHBEI TIPHMEHSETCS

o0yueHus.

TPaJMIIHOHHAS (DENPOAYKTHBHASA) TEXHOJIOTHS

2.1.1.2. IlnaHupyeMble pe3yIbTaThl 00y4YeHHs (HHAMKATOPBI) 0 JUCHMILIHHE

Kox H HanMeHoBaHHe
KOMIIETeHIHH

Ilnanupyembie pesyasTarTs o6yyenns (unauKaToOpBI)

YK-1. Cnocoben ocyimecTsiaTs | 3naTh:

PO1 3HatTh 0CHOBHBbIE 3aKOHOMEPHOCTH XMMUYECKHX 1 ¢usmko-
XMMHYECKHX NPOLIECCOB, NPOLIECCOB MAcCONEpeHoca
NPUMEHHTEJILHO K TEXHOIOTHYECKHM TIPOLIECCAM, arperaTaM U
o6opyznoBanmio nepepaGoTkH (oGorameHus) MHHEPAJIbHOTO ChIPh,
NPOU3BOACTBA YEPHBIX H LBETHBIX METAJLIOB

YMmern:

PO1 ymers ananusupoBats ycnoeus NPOTEKaHHs MPOLECCOB
TIOJTyH4eHHS H 00pabOTKH YEPHBIX M LIBETHBIX METAIJIOB

Buaagers:

TIOUCK, KpHTHYECKHUH aHAIH3 H
CHHTE3 HH(OopMaIHH,
NPHUMEHATh CUCTEMHBIM MOAXO/
JULs pELEHHMA MOCTARJIEHHBIX
3anaqy




PO1 B1aJ€Th METOaMH aHaIH3a TEXHOJIOIHYECKHX NPOLUECCOB U UX
BJIHAHHSA Ha KAYECTBO TONYYAEMBIX U3IeTHH

YK-12. Cnocoben dopmuporars
HETEPIMMOE OTHOLLEHHE K
KOPPYMLUHMOHHOMY MOBEIEHHIO

3HaTh:

PO1 3uaTh npuHUMNE! TexHOMOrMYECKHX NIPOLIECCOB MPOU3BOACTBA U
000py0BaHKE [T X OCYLIECTEICHHH

YMers:

PO1 ymets paGotats ¢ Hayuno-TexHHYeCKOl JIMTEpaTypoii

Bnapern:

POLI Bnaners HaBbIkaMu moucka MH(OPMALIMH U3 HAYYHO-TEXHHYECKOI
JUTEPATYPLI, U €€ IPUMEHEHHs B IPAKTHYECKHMX CHTYALIHAX

IIK-15. TIposoauts c6op
HCXOMIHBIX NaHHBIX 1715
NIPOBEJEHHS MTPOEKTHBIX,
HCCJIEOBATE/IbCKHUX H OIMBITHO-
KOHCTPYKTOPCKHX paort, Ha
U3rOTOBJIEHHE H PEMOHT
CpPeICTB aBTOMAaTH3aLUH U
MeXaHM3aLuH, pa3paboTka
TEXHHYECKOH JOKYMEHTALUU

3Hare:

POI 3HaTh npuHLMMIE! # OCHOBHBIE TpaBH/Ia ¥ METOMIBI HACTPOMKH
TEXHOJIOTHYECKOTr0 000pY10BaHHS

Ymern:

PO1 ymets o6ocHoBats Le/1€C000Pa3HOCTE MPE/UIOKEHHOTO BAPHAHTA
Pa3paboTKH 371eMeHTa TEXHHYECKOro 06beKTa

Bnanern:

PO1 Bemonuuts paspa6orky 3amannoro snementa TEXHHYECKHX
OOBEKTOB, CHCTEM H TeXHOOTHYECKHX IpOLIECCOB

2.1.1.3. CoaepxaHue QuCHMILIHHEEI

Kox
pasaena,
TEeMBI

Paznen, Tema
AU CHUILTHHBL

Copepxanue

P1 Brenenne

YepHble MeTAIBL: TOHATHE M HMX 3HaYeHHe JUIS
COBPEMEHHON LMBHIIH3AIHH. MHPOBBIE OCTHIKEHMUSL.
Ctpyktypa wuepHO# Mertamtypruum Poccum. O61mas
TCXHOJIOTHYECKAs CXeMa IPOM3BOJCTBA  YEPHBIX
METaJLIOB,

P2

Ponp yepHEIX MeTamIOR B
COBPEMEHHOH IMBUITH3ALIH

OCHOBHEIE BHJIBI IPOIYKIMH YEpHOM METaUTypTHH.
TpebGopamns k kauecTBy wu3menmit us3 YEPHBIX
MeTannoB. IIpoM3BOACTBO 4YepHBIX MeTAIOB H
OKpyKaromas cpena. OcHoBHEIE 3a1a4qu
COBCPIICHCTBOBAHHSA  TEXHOJOTHH  IPOM3BOICTBA
HCPHBIX METAJIOB. AJIGTEPHATHBHBIE MaTepPHAJILL.

P3
YEPHEIX METAJLIOB

Wcropus pa3euTus Teopun u
TEXHOJIOTHH ITPOM3BOJICTBA

Pyner  uepHbix merammoB. OcHoBHEIE ¢busuKo-
XMMHYCCKHE MPOLECCH NPH MPOM3BOACTBE YEpPHbIX
MeTannoB. CHIpOIyTHEIH IIpoLece MOMyYeHHS Kelesa.
IIponssopctBo wyryna. JIByxcTymeHuatas cxema
IPOM3BOJICTBA YEPHBIX META/IOB. PasButue Teopun u
TE€XHOJIOTHH JOMEHHO IIaBKH. PazButne
KOHCTPYKLIMH H 0OOpYIOBaHHA JOMEHHBIX Tieyeil u
nexoB. PasButie Teopun u TexHomoruu MIPOH3BOJICTBA
CTasH. CosepiiencTsoBanue KOHCTPYKIIHH
CTaJICIVIaBUJIBHBIX ~ arperaros. ITepcniexTiBHEIE
IIPOLIECCEl ~ NPOM3BOLCTBA  YEPHBIX  METAJLIOB.
3HayeHHe Hay4HBIX HCCIEJOBAHHH B Pa3sBUTHH
YEpHOH MeTatyprus. Ponb uHXeHepHO TexHmuecKHx
paGOTHHKOB B COBPEMEHHOM METaJIyprudeckoM
IPOM3BOJICTRE.

P4

CoBpemenHOe cocTosHHE
OJATOTOBKH PYJ K IIJIaBKE

Pynmas 6Gaza uepHoit METalIyprud.  3ajauu
IIOATOTOBKH pyA K miaBKe. CoOBpeMEHHEBIE CXEMEI




IIOATOTOBKHM pyX K myaske. Coco6rI o6orammenus pyx
M TCXHOJOTMM HX OKyCKOBaHHMA. COBpeMEHHbIE
AOCTHIKCHHS TEOPHH H TEXHOJTIOTHH OKYCKOBaHHSA Py
Ypankckas HaydyHas IIKONA W ee BKIAjy B pasBUTHE
TCOPHH ¥ TEXHOJIOTHH IIOATOTOBKH, DY K IIIABKE.
OCHOBHBIE JTaBl Pa3BATHS TEOPHH M TEXHONOTHH
MOMEHHOH miaBkd. KoHCTpykuum coBpemeHHBIX
JAOMEHHBIX mnedveld. IlokaszaTenn moMeHHON IUIABKH.
Bumel  BRIIaBiIsSEMBIX  uyTryHOB. ITpobnemer u
TICPCIICKTHBEl IPOM3BOJACTBA YYIYHA B JOMEHHBIX
nedax. Vpanbckad HaydHas WIKONA M ee BKAag B
Pa3BUTHE TEOPUH M TEXHOJIOTHH JOMEHHOI TIIABKH.
OCHOBHBIE 3TalBl PasBHTHA TEOPHH M TEXHOIOIMH
[IpOM3BONCTBA  CTamH. 3aJa4d, pellaeMble @pH
TIPOM3BOJCTBE Ka4eCTBEHHBIX cTalell. CoBpeMeHHOe
COCTOSHUE CTaJIEIIaBHJIBHOTO IIPOHU3BOJICTRA.
CoBpeMeHHOE cocTosIHEE KOHCTpyKuME ~ COBpeMEHHBIX  CTATEMIABHIIBHEIX
Pé6 TEOPHH H TEXHOJIOTHH arperaToB. Bremeunas o6paGoTka cramm. Pasmmeka
IIPOH3BO/ICTBA CTAIH CTaJIH. Pomp  Hayummix HCCIIEIOBaHUH B
COBEpPIIEHCTBOBAHUH TEXHOJIOTHH IOy 4EeHHS
BBICOKOKQYECTBEHHBIX CTallell. Ypanbckad HayuHas
IIKOJIa M €€ BKJIaJ B Pa3BUTHE TEOPHH M TE€XHOIOTHH
IIPOM3BOJCTBA CTAJIH.

Beckokcosas MeTamtyprus u mponecck! npsiMoro
IOJIy9EHHS XKeesa.

KommnexcHple  mommMerammuueckue pymel H®
mpobneMBl  HX  mepepaGoTKH. CoBpemeHHEbIE
AOCTHXXCHHS TEOPHH M TEXHOJNOTHH IepepaboTKH
KOMIUIEKCHBIX PYA. YpanbcKas HaydHas IOKOJNA M ee
BKJIaJ B pa3BUTHE TEOPHUH H TEXHOIOTHH NepepaboTKy
KOMILIEKCHBIX PYA.

CoBpemenHOEe cocTosHEE
IIPOM3BOJICTBA YYI'YHA

P5

ITepcnexTHBHEIE
P7 TEXHOJIOTHH ITPOU3BOICTBA
YEPHEIX METAJIJIOB

2.1.1.4. SI3BIK peaM3aLMu NPOrPaMMBI
IIporpaMma THCHHIUIMHEL peaTH3yeTcs Ha rOCyIapCTBEHHOM s3bIKe Poccuiickoit Denepanum.

2.1.2.YYEBHO-METOIUYECKOE U HHO®OPMAIIUOHHOE OBECIIEYEHHE
JUCHUTILIITHBI
JJIEKTPOHHBIE pecypebl (H3AaHHs)
He ucnone3syrorcs
IleuaTnbie n3nanus:

1. TneyraGynos, Bopuc CyneiimanoBuid. OCHOBBI IIPOHU3BOJICTBA M 00pabOTKH METAIIOB
[Texer]:xype nexuuit/b. C. Treyrabymnos ; Mus-so 00pa3. u Hayku P®, ®enep. areHTcTBO 10
o6pas., 'OY BIIO "VI'TV-VIIN", HiXHETAr. TEXHONOT, HH-T (¢).-Huxcamit Tarwn: HTU(d)
YI'TY-VIIN. Y. 1: O61ue NpuHIHIIE B OCHOBHEIE 3TaIbI MeTamtypruu.-2005.

2. Tneyrabynos, bopuc CyneiiManoBuy. OCHOBEI IIPOM3BOACTBA H 00pabOTKH MeTaJIOB
[Texer]:xype nexumit/b. C. Treyrabymnos ; Mun-so 00pa3. u Haykn P®, Oenep. areHTCTBO 10
o6pas., OV BIIO "YI'TY-VIIN", HuKHeTAr. TEXHOIIOT. HH-T (¢).-Huxnmit Tarun: HTU(d)
YI'TY-VIIN. Y. 2: [Ipou3BoACTBO YepHBIX MeTamior.-2006.-60 c.

3. 3anapwit, Bnaymmup Bacunsesnd . Uephas Metamtypras Ypana. XVIII -XX Ba. -
Exarepun6ypr : YpO PAH, 2001. - 496 c. : un.

4. Merannyprus uyryHa : y4e6HUK 11 By30B / 1011 pen. IO. C. FOchuna. - M. :
Axanemxnura, 2004. - 774 ¢. : .




5. Bockoboitnukos, Bukrop I'puro
By30B/B. I'. Bocko6oitaukos, B. A. K

Axanemknura, 2002.-768 c.

6. BockobGoitaukos B.I'. O6mas Meramt
B.A. Kynpun, A M. Skymes. —

pbesud. Obmas metammyprus [Teker]: yaeGruk mus
yapuH, A. M. Skymes - 6-e u3p., nepepab. u Jiom.-M.:

yprus: YuebHuK mis By3oB / B.I. Bocko6oiinukos,
5-e u371., nepepab. u mom. — M. Meramtyprus, 2000. 768 c.

IIpodeccronanbubie 6a3bl AaHHBIX, HHPOPMAIMOHHO-CIPABOYHEBIE H MIOUCKOBbIE CHCTEMLI
1. http:// lib.urfu.rw/mod/resource/view.php?id=1909

2. https://nti.urﬁl.ru/page/PeriodikaPoObrazovatelnvarogrammam#%DO%9C%D0%B5 %D1%8
2

3. https://biblioclub.ru/

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

5. \nuk-140-017\3anauus\Kadbenpa MT

Marepunans qis aun ¢ OB3
Becs xontent OBC npencrarneH B e daitnos cnenuansHOro popmara s BOCIIPOU3BENCHHS
CHHTC3aTOPOM PEHH, a TaK K€ B TECTOBOM BHJIE, IPHTOJHOM IS IPOYTEHHS ¢ HCIIONb30BAHHEM
3KPaHHO JIYIBI H HACTPOHKOM KOHTPACTHOCTH.

2.1.3.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AUCIUIIIHHBI

Ceetennsi 00 OCHAIEHHOCTH AMCIHHILIHHBI CHICUHATH3HPOBAHHBIM H J1a00paTOPHBIM
000py10BaHHEM H IIPOrPAMMHBIM oGecreyeHHeM

Ne Bup 3anstuit HaumenoBaune | OcHameHHOCTH CHEHAIbHBIX Iepeyens
o\n CHCIMANIPHBIX | MOMEINEHUH U ITOMELEHMIT I IIPOrpaMMHOTO
IIOMEIIEHHH U CaMOCTOATENBHOM paboThI obecneueHus.
ITOMEIEHHH IS PexBusuter
CaMOCTOSATENBEHO MIOATBEPKIAIOIIETO
H paboThl JOKYMEHTa
1 | Jlexkuuu Vuebnas Mebensb ayJMTOpHas ¢ | -Onepauuonnas
ayIUTOpHA Ui KOJIMYEeCTBOM pabouMX MecT B | cucTema Windows,
NPOBENEHHA COOTBETCTBHH C  KOJIMHECTBOM | OGHCHBIi naKer
JIEKITHOHHBIX CTYACHTOB, pabouee Mecto | Microsoft Office
3aHATHH TNpenojaBares, nocka | Jlorosop Ne 43-
ay/JIMTOpHas. 12/1712-2019 ot
KomneroTepHas TexHuKa: | 18.11.2019;
KOMIUIEKT npoeKuHoHHoro | -ITnardopma Microsoft
obopynoBanus: Teams (B cocTase
HOYTOYK/KOMIIbIOTEp, TpoekTop, | Microsoft Office-365)
NPOEKLUMOHHBIH 3KpaH/nocKa. Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
ynpaBleHus y4eOHbIM
KOHTEHTOM H
obyueHuem LCMS
Moodle
CaoboaHo
pacrpocTpaHsemoe
IIO ¢  oTkpHITEIM
KoaoM: GNU
GENERAL PUBLIC
LICENSE
2 | Camocrostenshas | ITomemenus nnia | Mebens ayJuTOpHas ¢ | Jlorosop Ne 43-




VcrpolicTRa, noakouéHHBIE K
ceTH

Hurepner, OCTYI B
SJIEKTPOHHYIO HH(OPMALIHOHHO-
obpazopatensHylo cpeny HTHU

(punuan) VYpdV, kommaekrt
JIMLIEH3UOHHOrO  MPOrPaMMHOT0
obecrneyeHus

paboTa CTyIeHTOB | CaMOCTOATENLHON | KOMMYECTBOM paGounx MmecT B | 12/1712-2019 or
pabothl COOTBETCTBMH ¢ KojH4yecTBoM | 18.11.2019;
obyuaromuxcs CTyneHTOB,  pabouyee  Mmecto | -Ilmardopma Microsoft
npernojaparess, nocka | Teams (B cocrase
ay/THTOpHas. Microsoft Office-365)
KomnerotepHas TexHuKa: | Jlorosop Ne 43-
KOMILIEKT npoekuoHHoro | 12/1712-2019 or
000pynOBaHHS: 18.11.2019;
HOYTOYK/KOMIIBIOTEP, TPOEKTOp, | - CHcTema
NIPOEKLMOHHBI#H 9KpaH/0CKa. | yNpaBiieHHs y4eOHBIM
VerpoiicTBa, NOAKIIOYEHHBIE K | KOHTEHTOM M
CeTH obyuennem LCMS
Hureprer, JocTyn B | Moodle
SJIEKTPOHHYIO HHGopMauMoHHO- | CRoBomHO
obpasosarensHyio cpesy HTH | pacnpoctpansemoe
(¢punnan)  Vp®VY, kommmekt [II0 ¢ oTKphITEIM
JHULEH3HOHHOIO  MPOTrPaMMHOrO | KOJOM: GNU
obecneyeHus GENERAL PUBLIC
LICENSE;
-Horosop Ha
NpeJoCTaB/IeHHE
TIOCTOSAHHOTO IOCTYIIA
K ceTH MHTEepHeT oT
30.12.2019 Ne 800037
Texymii Vuebuas Mebens ayIUTOpHad ¢ | Moroeop Ne 43-
KOHTPOJIb H ayuTOpus Ui KOJM4ecTBOM pabouux Mect B | 12/1712-2019 ot
IIPOMEKYTO4Has TEKyLIero COOTBETCTBHH ¢ KosMuyecTBoM | 18.11.2019;
aTTecTalusa KOHTPOJIA H CTyfileHTOB,  pabouee  Mecro | -Ilnardopma Microsoft
NPOMEKYTOYHOH | MpenoaasaTens, nocka | Teams (B cocTase
aTTecTalHH ayJIUTOpHas. Microsoft Office-365)
KomnetorepHas TexHHKa: | Jlorosop Ne 43-
KOMIUIEKT npoekunoHHoro | 12/1712-2019 or
obopynoBanus: 18.11.2019;
HOYTOyK/KOMIIBIOTEp, MpoeKTop, | - Cucrema
NPOEKLIMOHHEIH 5KpaH/NocKa. | ynpaBieHHs y4eGHbIM

KOHTEHTOM H
obyuennem LCMS
Moodle

CeoboaHo
pacrnpocTpaHsemoe
II0O ¢  oTkpeITEIM
KOJOM: GNU
GENERAL PUBLIC
LICENSE,;

-Hloroeop Ha
NIpPEAOCTaBleHHe
IIOCTOAHHOTO I0CTYMNA
K ceTH MHTepHeT oT
30.12.2019 Ne 800037

3.2. PABOYAS ITPOTPAMMA JUCHHUILIUHBI «OCHOBBI HAYUHBIX
HCCJIEAOBAHUII B OBJIACTH IPOEKTHPOBAHMS METAJLIYPTHYECKHX

MAIIIUH»

3.2.1. COOEPKAHHUE 1 OCOBEHHOCTH PEAJIM3AITAN JUCIIUILINHBI

3.2.2.1. TexHos10run 06y"eHHsl, HCII0Ib3yeMble IPH U3YYEeHHH AHCIUILTHHBI MOJYJIS




IIpu u3yYeHMH JUMCHHIIMHBI IPUMEHSETCS TPATHIHOHHAS (PEmpOTyKTHBHAS) TEXHOJIOTHS

o0yueHwus.

3.2.2.2. IlnanupyemMble pe3yIbTATHI 00y4eHHs (HHIHKATOPBI) 0 AHCIHILIHHE

Kon u HammMeHoBaHHe
KOMIIETeHIHH

ILnanupyemele pesyabTaThl 0Gy4eHus (HHINKATOPDI)

VK-1. CnocobeH ocyiuecTBiaTs
TOMCK, KPUTHHECKHIt aHAIU3 H
CHHTE3 MHGOpMALIHH,
TPHUMEHATH CUCTEMHBIH TOAXO.
JUIS pELIeHHs MOCTaBISHHBIX
3ajay

3uare:

PO1 3HaTb OCHOBHEBIE 3aKOHOMEPHOCTH XMMHHYECKHX H (PH3HKO-
XHMHYECKHX MPOLIECCOB, MPOLIECCOB MacCcONepeHoca
NPUMEHHTENIBHO K TEXHOJIOTHYECKHM MpOLIeccaM, arperataM U
obopynosanuio nepepaboTkH (06OralleHns) MUHEPATBHOTO CHIPH,
NPOU3BOACTBA YEPHBIX H LIBETHBIX METAJLIOB

Ymern:

PO1 ymeTs aHanu3upoBark yc/10BUs NPOTEKAHUA IPOLIECCOB
NoNy4eHHs: ¥ 00pabOTKH YePHBIX M LIBETHBIX METAJUIOB

Buaagers:

PO1 Bnanets MeTosamMu aHaTH3a TEXHOIOrMYECKHX TIPOLIECCOB M HX
BJIMAHHA HAa KAYECTBO I10Jy4aeMEIX H3IEIHH

I1K-15. IlpoBomuts cbop
HCXOJHBIX JAaHHBIX IS
TMPOBEJIEHHS [IPOEKTHBIX,
HCCIIENI0BATENBCKUX H ONBITHO-
KOHCTPYKTOPCKHX paboT, Ha
H3TOTOBIEHHE H PEMOHT
CPEACTB aBTOMATH3ALMH
MeXaHH3alHH, pa3paboTka
TEXHHYECKOH NOKyMEHTaLUK

3Harth:

PO1 3HaTh MpHUHLMITEL M OCHOBHBIE NPaBKIIa U METO/IBI HACTPOMKH
TEXHOJIOTHYecKOro obopynoBaHHs

Ymets:

PO1 ymets o6ocHOBaTE 1Eneco06pa3HOCTb NPeIOKEHHOrO BAPHAHTA
pa3paboTKU d/1eMEeHTa TEXHHYECKOro 06bekTa

Bnagern:

PO1 BbInonHuTS pa3paboTKy 3aaHHOrO 37IEMEHTA TEXHHYECKHUX
00BEKTOB, CHCTEM M TEXHOJIOTHYECKHX [IPOLIECCOB

3.2.2.3. Copepixanue THCHMILTHHBI

Kon
pa3neia,
TEMBI

Paznen, Tema
JTHCIHILTHHEI

Copnep:xanue

Ananutuyeckuii 0630p
P1 JUTEpaTypkI 110 3aJaHHOMH
npobneme

Ilepen cryneHToM (b0 TBOpYECKOM rpymmoit
CTy[IIEHTOB) CTaBUTCS WHOWBHAyaJlbHasd 3a7ada B
00J1acTH MPOU3BOACTBA YYTYHA, BKIIOYAS HOATOTOBKY
PYZX K TOMEHHOH IUIaBKe (BO3MOXKHBIE HAIIPaBJICHH:
IIOArOTOBKA INHMXTHl K CIIEKaHHUIO, arJoMepallus,
TEXHONOTHS H  obopynmoBaHHE  IPOM3BOACTBA
OKATEHINIEH, MCCIENOBAaHHE CBOMCTB KOMIIOHEHTOB
IDOMEHHOH MIMXTEI, TEXHONIOTHA H o0opynoBaHHe
JOMEHHOM IUIaBKH U T.1.). ITo TaHHOMY HanpaBleHHIO
CTYACHTHl CAMOCTOSATENILHO BBIIONHSIOT IOAGOPKY
JIATEpaTypsl, OOJbIIHH 06BeM H3 KOTOPOH (He MeHee
90 %) JfmomxHA COCTaBIATH  IIEPHOJIMYECKAs
JMTEpaTypa, OTpaXkarolias pe3yJabTaThl IOCIEIHHX
HayYHBIX U IIPAKTHYECKHX HCCIEOBAHUM Ha BEAyIIHX
OPEANPUATHAX CTPaHbl H 3apy6exsbs. [1o BEIOpaHHBIM
MaTepHagaM CTYAEHTH JO/DKHBI NPOBECTH aHalH3 C
BBIBOJIOM O Haubonee NpHEMIIEMBIX pe3yiIbTaTax,
BO3MOJKHEIX JIJIsl HCIIOJIb30BaHMS.

P2

[ToaroToBka ¥ mpoBeeHUE
SKCIIEpAMEHTATBHBIX
HCCIIeIOBaHHM 110 3aIaHHOM
npobieMe

JInsg KadecTBEHHOTO IIPOBENCHHSA OKCIIEPHMEHTA
CTYAEHTY HeoOXoauMo COCTaBHTh IU1aH
9KCIEpUMEHTa, OOCYIMTh €ro ¢ pYKOBOJHTEIEM,
IIOJITOTOBHUTH HMeIoIIeecs B nabopaTopuu
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obopynosanue., Bo3moxuo HCIIONIb30BAHHE
06opyZoBaHHMsS  3aBOJCKHX nabopatopuii 1o
COTTTaCOBaHHIO C PYKOBOACTBOM. Q6s3aTelbHBIM
ABJIACTCSA IOArOTOBKA 00pasloB sKcmepumentTa. [
CTYACHTOB  O4YHO-3a04HOH  QopMBI  06yueHHs
IIPOBEJICHHE SKCIIEpUMEHTA He ABIIAETCA
00si3aTeNbHEIM, BO3MOXHO IpOBEICHHE BBIOOpKH
CTAaTHCTHYECKHX 3aBOACKHMX J1abOpaTOPHEIX JAHHBIX
110 3aIaHHOH MPOOJIEME 10 MECTy paboTEL.

O6paboTka 1 aHamm3 O6paboTtka " aHau3 IOTy4YeHHBIX

HOJIy4EeHHBIX OKCIIEPHUMEHTANIbHBIX H CTaTHCTHYECKHX 3aBOICKHX

P3 9KCIIEPUMEHTATBHBIX U AAQHHBIX IIPOBOAMTCA METOJAMH MaTeMaTHYECKOH

CTATHCTUYECKHX 3aBOACKHMX | CTATHCTHKH. Pe3ynpraToM MoxeT GBITH mMmoydeHue
JIAHHBIX OIpe/IeJICHHOM MaTeMaTHYECKOM 3aBHCHMOCTH.

3.2.2.4. SI3bIk peanH3anUM IPOrpamMMeI
IIporpamMMa IMCIMIUIMHE peanu3yeTcs Ha roCyapcTBeHHOM s3bIke Poccuiickoit Menepanum.

YYEBHO-METO/IUYECKOE | HH®OPMAITMOHHOE OBECIIEYEHUE
JUCHUATIIIMHBI
JJIEeKTPOHHBIE pecypchl (M3 AaHHs)

1. Kysnenos, . H. OcHOBEI HayuHBIX HCCTenOBAHHIL. VaeGHoe nocobue 1 6GakanaBpos
[Onexrpornstit pecype] / Kysnemos M. H. — M. Hamxos 1 Ko, 2013. — 283 ¢.

(SURL: http://www.biblioclub.ru/book/114174/>)
IleuaTHnIe M3DaHHA:

1. Ileixteepa K.B., Tneyra6ymo B.C. Pacwer cocrasa arJIOMEpallHOHHOM INUXTHI:
METOAMHCCKHE yKa3aHUA K BBINOJHEHHIO PAKTHIECKHX M KYpPCOBBIX paboT; M-Bo obpa3oBaHud U
Hayku PO ; ®I'AOY BIIO «Yp®Y um. nepsoro I[Ipesuaenrta Poccun B.H. Ensnuna», HuxHaerar.
TeXHONOr. HH-T (Qun). — Huwxumit Tarun : HTHU (¢) Yp®@Y, 2012. — 52 c.

IIpodeccuonanbnbie 6a3bl JaHHBIX, HH(OPMALIHOHHO-CIPABOYHBIE H NOHCKOBbIE CHCTEMBI
1. http://lib.urfu.ru/mod/resource/view.php?id=1909
2. https://nti.urfu.ru/gage/PeriodikaPoObrazovateInymProgrammam#%DO%S'C%DO%BS%D1
%82
3. https://biblioclub.ru/
4. http://www.iprbookshop.ru/586.html
5. \nuk-140-017\3agauus\Kabenpa MT

Marepuans! qas aun ¢ OB3

Bece konTenT OBC mpencraBnen B BHme (ailioB CIENHATLHOIO bopmara s
BOCTIPOM3BENICHHSA CHHTE3aTOPOM PEUH, & TaK )K€ B TECTOBOM BHJIE, [IPHTOIHOM IS [IPOYTEHHS C
HCTI0JIb30BAHMEM 3KPAHHOH JIYIIBI H HACTPOHKON KOHTPACTHOCTH.

MATEPUAJIbHO-TEXHUYECKOE OBECIHEYEHUE AUCIHTUIIIAHBI

Cpegennsi 00 OCHAIEHHOCTH AHCHMILTHHbI COENHAJH3HPOBAHHLIM H JIa00pATOPHBIM
000py10BaHHEM H NPOrPaMMHBIM oGecreyeHHeM

Ne Bun zaustuit Haumenopanne | OcHameHHOCTH CleLHUATBHBIX [Mepeyens
n\t CHEIHANBHBIX | MOMEINEHUH U MOMEIeHH IS IPOrPaMMHOTO
IMOMEILEHHH 1 CaMOCTOSTENIEHOH paboTEI obecrneyeHus.
ITOMEILEHUH 115 PexBu3uThI
CaMOCTOSITENILHO IIOITBEPKAAIOIETO
i paboTEI JIOKYMEHTa
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ITpakTHyeckue YuebHas Meb6enb ayIMTOpHas ¢ | -Onepauronnas
3aHATHS AYAWUTOPHUA NIl | KOTHYECTBOM paboyux MecT B | cHcTeMa Windows,
NpOBeIeH s COOTBETCTBHH C  KOJMYECTBOM | OHCHBIIH nakeT
IIPAKTHYECKHX | cTyAeHTOB,  pabGoyee  mecto | Microsoft Office
3aHATHH | mpemopaBarens, nocka | Jloroeop Ne 43-
ayJUTOpHas. 12/1712-2019 or
KommnerotepHas TexHuka: | 18.11.2019;
KOMILTEKT npoekuHoHHoro | -Ilnargopma Microsoft
obopynoBanus: Teams (B coctase
HOYTOYK/KOMIBIOTEp, mpoekTop, | Microsoft Office-365)
MPOEKLIHOHHBIH akpan/nocka. | Jlorosop Ne 43-
Yerpoiictea, noaxmouénnble k | 12/1712-2019 ot
CeTH 18.11.2019;
Hureprer, J0CTyn B | - Cucrema
3NIEKTPOHHYIO HH(OPMALMOHHO- | yIpaBleHHs y4eGHBIM
obpazoBatenshyio cpemy HTH | koHTeHTOM H
(punman) YpdVY, komiuiekt obyuyenuem LCMS
JMLEH3HOHHOro  mporpammHoro | Moodle
obecnieueHus CsoboaHo
pacrpocTpaHseMoe
IO ¢ oTKpbITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;
-Horosop Ha
NPeIOCTaBIEHHE
MOCTOSHHOTO JJOCTyMa
K cetd HHrepHer ot
30.12.2019 Ne 800037
CamoctosreneHas | Iomemenus mns | MeGens ayJIUTOpHas ¢ | Horosop Ne 43-
paboTa CTYZIEHTOB | CaMOCTOATEBHOMN | KOMHYECTBOM pabounx Mectr B | 12/1712-2019 ot
paboTE COOTBETCTBHH ¢ KoixudecTBoM | 18.11.2019;
obyuatomuxcs CTyneHToB,  paGouee  Mecto | -Ilnmardopma Microsoft
npenoaasarens, nocka | Teams (B cocTase
ayJIMTOpHasi. Microsoft Office-365)
Kommnerotepras TexHHKa: | JloroBop Ne 43-
KOMILIEKT npoeKHoHHoro | 12/1712-2019 ot
obopynoBanus: 18.11.2019;
HOYTOyK/KOMIIBIOTEp, TIpoekTop, | - CHcTeMa
NIPOEKLIMOHHBIH 9KpaH/I0cKa. | yNpaBiieHHs y4eOGHbIM
Yerpoiictea, noawiOuEHHBIE K | KOHTEHTOM M
CeTH obyuenuem LCMS
HHurepner, JOCTYTI B | Moodle
3NEKTPOHHYIO HMH(popMalmoHHo- | CBoBoaHo
obpasoBatensHyio cpexry HTHU pacnpocTpaHsieMoe
(pumuan)  Vp®dVY, xommuext | [I0 ¢ OTKPBITHIM
JIMIIEH3HOHHOrO0  MPOTrPaMMHOIO | KOIOM: GNU
obecneyenus GENERAL PUBLIC
LICENSE;
-JloroBop Ha
NpeI0CTaBIEHHE
MOCTOAHHOIO JOCTyNa
K cetH HurepHer ot
30.12.2019 Ne 800037
Texymmii VuebHnas Meb6ensb ayquTOpHas ¢ | Jorosop Ne 43-
KOHTPOJIb H ayJUTOpHS AJIA KONHYECTBOM pabouux Mmect B | 12/1712-2019 ot
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NPOMEXYTOYHAs
aTTecTalus

TEKYILETO
KOHTPOJIA U
NPOME3KYTOYHOI
aTTecTaluu

COOTBETCTBMH C  KOJMYECTBOM
CTYINEHTOB,  paboyee  MecTo
[penojaBares, Jlocka
ayaAHTOpHas.

KomnstotepHas TEXHHKA:
KOMIUIEKT NPOEKLHOHHOTO
obopynosanus:
HOYTOYK/KOMIIBIOTEp, POEKTOp,
NIPOEKIMOHHEI 3KpaH/fAocKa.
VYcTpolicTBa, NOAKIIOYEHHBIE K
CeTH

Hureprer, JOCTYI B

3NEKTPOHHYKD HMHGOPMAILMOHHO-
obpazoparenbHyro cpeny HTHU

(punuan) VpdVY, kommiekr
JMUEH3HOHHOTO  MPOTPaMMHOTO
obecneueHus

18.11.2019;
-IInarpopma Microsoft
Teams (B cocrase
Microsoft Office-365)
Horosop Ne 43-
12/1712-2019 ot
18.11.2019;

- Cucrema
YNpaBJieHHs y4eOHBIM
KOHTEHTOM M

obyuenuem LCMS
Moodle

Ceoboano
pacnpocTpaHseMoe
IO ¢ orkpeiTEIM
KOZOM: GNU
GENERAL PUBLIC
LICENSE;
-Horoeop Ha
[IPENOCTAB/IEHHE

NOCTOSHHOTO JIOCTYNa
K cetu MHTepHer ot
30.12.2019 Ne 800037
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