MHHHCTEPCTBO HAYKH 1 BBICIIErO obpasosanus Poccmiickoit ®eneparun
(henepansHOE roCy1apCTBEHHOE aBTOHOMHOE 00pa3oBaTe/IbHOE YUpEKICHHE BBICIIErO obpa3oBaHus
«Ypainbckuit (enepalbHbli yHUBEPCHTET UMEHH nepsoro [Ipesunenta Poccun B.H. Ensuunay
HmkHeTarnibckuii TexHoornyecknii HHCTHTYT (puaman)

o 00 P 5

o

( Ypanbckui \
‘ geacparui  [IOKYMEHT MOAMVCAH
sz QJIEKTPOHHOW NOANUCHIO e I[HpeKTop
B.B. TIlotanun
Ceptudukat: 02E01498000FAD15A14A3066CIBAACSBBS
Bnageneu: MotanvH Bnagucnas Bnagumuposuy 2020 I
OevictButeneH: ¢ 19.04.2021 go 19.04.2022
\ J
PABOYASA ITPOTPAMMA MOJLYJIS
Ilepevens cBexenuii o padoueii IporpamMme MoOAYJist Y4eTHbIe JaHHBIE

Mopnyan Kox moxyns
Merauryprudeckue TeXHOIOTHHI M.1.17
Obpa3oBaTenbpHas nporpaMma Kon OIT

Texnonoruueckne MamHb ¥ 060pyIOBaHHE

TexHomorugeckue Mammyel 1
obopynosanue 15.03.02/33.01

Hanpagienue noaroroBku
Texunonoruyeckue MamuHEL 1 060pynOBaHHE

Koja nanpapienus v ypoBHS IOATOTOBKH
15.03.02 TexHOMOrHYecKHe MaIIHHBL H

obopynoBanue

Huxunii Tarnn, 2020




[IporpamMma MOZyIS M IPOrPaMM IMCLMILIAH COCTABIEHE! ABTOPAMH:

Yyenas
@amunua Uma
Ne i/ CTEIEHb, yUeH0e Jo/KHOCTD Ioapasnenenune

OTt4yecTBO

3BaHHE
1 ITerxteeBa Kcenns | xanm. Texd. HayK, JOLIEHT Kadenpa
Bopucorna TIOIEHT METaJITy prUYecKux
TEXHOJIOTHH

PyKOBOJUTEIb MOLYIIS W,//’ K.B. ITeixTeesa

PexomenaoBaHo:
YueGHo-meTomuueckum coperoM HTU (pumuan) VpdY

IIpencenarens yueGHO-METOAMIECKOTO COBETA M.B. Muponosa

_] il 7
Iporokon Ne (/] or A0 200r. T

Cornacosano:

Pyxosourens OIT «TexHONMOrHYECKHE MAIITHHBI |

obopynoBaHHE) K.b. [IsixTeeBa

Havansanx OO0/ C.E. YetBepukon

Hauaneuux OEHUP A .B. Karaegra




Pazpen 1. OBIIASI XAPAKTEPUCTHKA MOAYJIA «<METAJLTYPTUYECKHUE
TEXHOJIOT UH»

i % P AHHOTAIHS ComepKaHUs MOIYJIst

Monynb «MeTamyprudeckue TeXHOTOr MM BXOIHUT B CHCTEMY MOJyJei, 06pa3oBaTensHoit
nporpammbl TMO, ypoBeHs moaroroskm — bakanaspuar. Ipencrarnsier co6oii Jormueckn
3aBEPIICHHYIO 10 COAEPHKAHMIO, METOUYECKOMY OGeCIeyeH IO CaMOCTOATENbHYIO y4eOHYI0
CHAMHHLY, OPHEHTHPOBAHHYIO Ha (D)OPMHMpPOBAHHE IEIOCTHON TPYNIIBI  B3aHMOCBS3aHHBIX

KOMITCTEHIMH, OTHOCAIIMXCS K KOHKPETHOMY pe3yipTary o0ydeHus.

Mozyns M.1.17. «MeTannyprudeckue TeXHOTOrHIY BKJIIOYEH B 0053aTeNbHYIO yacTh b.1.5
yuebHoro mnana. Coctout m3 HeTBIPEX MHUCIMIUMHH: «MeTallyprus YepHEIX M IBETHEIX
MetayuioB» (1.17.1), «JIuteitnoe npoussoacTBO» (1.7.2.), «M3HOCOCTOMKOCTD MALTHEY
(1.17.3.), «O6paborka MeTaIOB NaBiIeHEEMY (1.17.4.). Mozxyns nanpaBnen Ha ITOATOTOBKY
CTYACHTOB JUIL paGOTEl C COBpPEMEHHBIMH MCTAUTyPrUYECKUMH  TEXHOJIOTHSMH, HX

Ha3HAYCHHUEM H 3HAYHMOCTERIO B IIPOHU3BOACTBEHHOM IIponecce.

1.2. CrpykTypa u 06bem Moys

Obbem ancunniun ®opma uTorosoit
Ne MOAYJIsl H BCero NPOMEeXKYTOYHO#H aTTecTaluu
il Hepeyens nncunnann moays MOJIY1Ifl B 324€THBIX | 1o AHCHHILIHEAN NOAYS 5
€AHHHUAX H Yyacax LIe10M [0 MOAYJTI0
1 Merantyprus yepurx u 4/144 9K3aMeH
' LBETHBIX METAJLJIOB
2 JIuteitHoe mpousBoaCcTEO 272 3a4eT
3. HsnococroiikocTs Mammuy 3/108 3a4eT
4 O6paGoTka MeTamos 3/108 3a4er
) JaBIeHUEM
2/4 i M (s}
UTOI'O no moxymo: 12/432 HE IpenycMoTpeH

1.3. ITocenoBaTeIHOCTE OCBOEHHS MOJy.Isl B 00pa3oBaTebHOI mporpamMme

IIpepexBu3uTHI MOTY IS OCHOBBI 00 LIEHHXeHePHBIX 3HAHHIT
IlocTpeKBH3HTHI H KOPPEKBH3UTHI IIpoexTHpoBaHHe TEXHONOrHIECKHX KOMILIEKCOB
MOAYJIst

1.4. Pacnpenenenne KoMmeTeHIHIA 110 AHCIHILIHEAM MOIyJIsl, INIAHHPYeMBbIe Pe3yJIbTaThl
00y4JeHus (HHIHUKATOPHI) 110 MOY.TI0

Wsyyenne jucmummue  Momyms IpeaycMarpuBaeT  (OpPMHpOBAHHME  KOMIETEHIH
TIOCPEACTBOM IOCIIE/IOBATEIBHOTO OCBOSHHS PE3Y/IbTATOR 0OYdEHHS Ha ONpENEICHHOM YpOBHE

CJIOJKHOCTH COIEpXKaHHA.

Pesynerarsr o6yuenus no aucnmmmee — 370 KOHKPCTHBIC 3HaHHS, YMEHMS, OIBIT U JpyTHe
Pe3ynbTarhl (CofepiKaTeNbHEIE KOMITOHEHTEI KOMIICTEHI), KOTOPBIX IUIAHHpPYeTcs NOCTHYh Ha
STal€ H3YYCHHS IHCHUIUIMHBL MOAYIS H KOTODHIE JOJDKHEI OyxyT mnpoxemoHCTpHpOBaHEI
00y4alOmUMHCS M OLEHEHHl NpENoNaBaTeleM o MH/IMKATOpaM/H3MEPAEMBIM  KPHTEPHSM,

BKJIIOYEHHBIM B (POPMYJIMPOBKY Pe3yIbTATOB 00y YeHH .



Munuxarop — 3T0 IpH3HaK / cHrHan/ Mapkep, KOTOPBIH IOKa3bIBaeT, Ha KAKOM YpOBHE
00y4arOIHUHCs NODKEH OCBOMTh PE3yNIbTaThl 00YYEHH M HX IPeAbABICHHE OJDKHO IOATBEPIUTE
(axT 0CBOEHHUS IIPEIMETHOTO COAEPXKAHUS NAHHOMH JUCIHILTHHEL.

WHauKaToOphl yUYATHIBAIOTCS IPH BEIOOpE M COCTABIICHHH 3aJaHHM KOHTPOJIBHO-OIIEHOUHBIX
MEpONPHUATHH (OLIEHOUHBIX CPEICTB) TEKYIIEH H IMPOMEXXYTOUHOMH aTTECTAIHH.

Ilepeuenn Koa 1 HanmeHoBaHue Ilnanupyemble pe3yabTaThl 00y4eHHs
AUCUHILIHH MOIYJISt KOMIIeTeHIIHH (mHAMKaTOPBI)
1 2 3

Mertannyprus yepHbIX
H LIBETHBIX METAILIOBR

VK-1. Cniocoben
OCYLIECTBIATH TMOUCK,
KPUTHYECKHUH aHAIN3 U
cHHTe3 uHpopmaLuy,
NPUMEHATE CUCTEMHBIi
TIOZIXOA /IS PeLeHUst
TNIOCTABJICHHBIX 3a/1a4

3HaTh:

PO2 3HaTh NPUHLIMITEI OCHOBHBIX
TEXHOJIOTMYECKUX MPOLIECCOB MPOU3BO/CTRA U
06pabOTKH UEpPHBIX H LIBETHBIX METAJUIOB,
yCTpoiicTBa U 060pyNOBaHHE I UX
OCYLIECTB/ICHUA

YMeThb:

PO2 ymeTs paccydTBIBaThH H aHAJIU3UPOBATh
XUMHUecKHe H (PU3HKO-XUMHYECKHE MPOLECCHI,
MpoLecchl Moay4YeH s U 06paboTKu YepHBIX H
L[BETHBIX METAJLIOB

Baagerts:

PO1 enapers MeTomamMu aHaH3a
TEXHOJIOTHYECKUX MPOLIECCOB W MX BIHAHMSA Ha
Ka4yeCTRO MOMyYaeMbIX U3NeHit

OIIK-6. Criocoben
BBINOJTHATE HACTPOHKY
TeXHOJIOT'HYeCKOro
obopynoBaHus, 06BEKTOB U
npoLieccoB B cepe CBOEIH
npogeccHOHaNBHOM
IeATebHOCTH 110
HMeEIOLIEHC TEXHHIECKOH
JIOKyMEHTalluH

3HaTh:

PO1 3HaTe NpHHLMITEL ¥ OCHOBHBIE MpaBHIIa U
METO/1bl HACTPOHKM TEXHONIOTHYECKOTO
obopynoBaHus, 0OBEKTOB U MPOLIECCOB B cepe
cBoeH npodeccHoHaNbHOH NeATeIbHOCTH 10
HMEIOLIEHCs TEXHHYECKOH JOKYMEHTALIHH.
YmeTh:

PO1 ymeTs perynupoBaTh OCHOBHEIE NTapaMeTphl
(byHKLIMOHUPOBAHUS TEXHOJIOTHYECKOTO
ofopynoBaHus, OOBEKTOB H MPOLIECCOB B chepe
cBoel npodeccHOHaNBHOH AEATENBHOCTH B
COOTBETCTBHH ¢ HMEIOLIEHCS TEXHHYECKOH
JOKYMEHTalHeH

Baagers:

PO1 Bnaners MeTOaMK OpraHM3aLMK HACTPOHKH
TeXHOJIOruueckoro obopynoBaHus, 00LEKTOB U
npoLeccoB B chepe cBoei npogeccHoHaBHON
JIEATEJIBHOCTH M0 UMEIOLIEHCA TEXHUYECKOH
JOKYMEHTALH

OIIK-7. Cnocoben
SKCIUTYaTHpOBAaTh
TEXHOJIOTHYECKOEe
000pyAOBaHHE, BBIMNOIHAT
TEXHOJIOTHYECKHE
OrnepaLuH,

3HaTh:

PO2 3HaTh npHHUMI AEHCTBHA OCHOBHOTO
TEXHOJIOrMUYecKoro obopyaoBaHHs

Ymern:

PO1 yMmeThb OLIeHHBATE C UCIIOJIB30BAHHEM
KOJIMYECTBEHHBIX MJTH KaYeCTBEHHBIX MOKa3aTene




KOHTPOJIMPOBATh
KOJIHYECTBEHHBIC H
KauyeCTBEHHBIE ITOKA3aTe I
TIOJTyYaeMO# MPOAYKIHH,
TIOKa3aTeNH 3HEPro- U
pecypcosddekTHEHOCTH
MPOH3BO/ICTBEHHOIO LHKJIA
H MPOYKTa, OCYLUECTBIIATh
METPOJIOrH4ECKOe
obecneyeHHe
MPOH3BOACTBEHHOH
JAeATENBHOCTH

i COOTBETCTBHE XapaKTEPHCTHK MOMy4aeMoii
NPOJYKUHH YCTAHOBJIEHHBIM TEXHHYECKHM
Tpe6OBaHUAM M (PUKCHPOBATH OTKIOHEHHS
Baagers:

PO1 Bnanmetk MeTonamu nposeneHus
JAMArHOCTHKH HETOJAN0K U ONIPEIE/IMTh CIIOCO0bI
PEMOHTA TE€XHOJIOTHYECKOro 000pYI0BaHHA.

TTK-1. IIpumensTs
€CTECTBEHHOHAYYHBIE H
o0111e HHKEHEPHBIE
3HaHHsA, METOABI
MaTeMaTHYeCKOr0 aHaJIu3a
H MOZIETTMPOBaHUA B

3HaTe:

PO3 3HaTe OCHOBBI pacHeTOB Ha MPOYHOCTH U
’KECTKOCTD JeTa/IeH KOHCTPYKIIMM, IIPHHIIMITEI
BEIOOpa THMOBBIX AeTaneit

Ymers:

PO 3 ymeTp aHaNnM3HpOBaTh BAMSHHE CBOMCTB

npo(beccuoﬂaﬂbﬂoﬁ JKHIKOCTEH, ra3oB H CBIMYYHX Cpell Ha
JEATENBHOCTH NPOTEKAHHE METAJLTYPrHYECKHX MPOLIECCOB
Bnagers:
PO3 ocHOBHBIMH (PU3HKO-XHMHYECKUMH
pacyeTaMH MeTaJLUTypruuecKHX MpoIEecCcoB
ITK-6. Pemiats 3uaTh:
CTaHJapTHEIE 3aa4Yn PO1 3HaTh OCHOBHbIE IIPHHLMIILI IPOBEIEHHUS
npodeccHOHAILHON (bu3nyecKoro sKcnepUMeHTa U METOMBI

JEATENBHOCTH Ha OCHOBE
HMHbOPMALIMOHHOM H
6ubnuorpaduueckoii
KYJIETYPBI C IPHMEHEHHEM
MH(OPMALMOHHO-
KOMMYHHKAL{HOHHBIX
TEXHOJIOTHii

H3MEPEHHI pa3THYHBIX (U3MYECKHX BEJIMYUH
Ymern:

POI1 ymeTs nporuo3upoBarts u onpeaensth
CBOMCTBA COeIMHEHHIT H HallpaBIeHHs
XUMHYECKHX PeaKkUMi MPOBOAHTE SKCIIEPHMEHT
Ha OCHOBE (PU3HUECKHX METOOB HCCIeJOBAHMS
Baapers:

POI Bnasers pacueTHBIMM METOJMKAMHU OLIEHKH
CTeNeHH pa3BUTHA OCHOBHBIX ABJICHHIA,
[1apamMeTpoB M MoKa3aTenei MpoLeccoB
MOTy4€eHHs CIIJIABOB Ha OCHOBE JKee3a

Jluteiinoe
IIPOK3BOACTBO

OIIK-5. Criocoben
pa3pabarsIBaTh,
0OpPMIIATE U
HCIIOJIB30BaTh
TEXHHYECKYIO NPOEKTHYIO
H DKCTLTYaTalHOHHYIO
JOKYMEHTALHIO B
COOTBETCTBHH C
TpeboBaHUAMU
JNeACTBYIOLMX
HOPMAaTHBHBIX JOKYMEHTOB

3Hars:

PO2 3Hath Ha3sHaYeHHE OCHOBHBIX HOPMATHBHO-
TNPaBOBBIX H

HOPMaTHBHO-TEXHHYECKHX

JOKYMEHTOB, PErIaMEHTHPYIOLIHX
npodecCHOHANBHYIO NeATENLHOCTD

YMmern:

PO1 ymets onpenenuTs He0GX0QUMBIH 1
pelIeHHMS 3a/1a4 NPodhecCHOHANIBLHOM
AeSATeIbHOCTH Habop TEXHHYECKOH NPOEKTHOM U
9KCIUTYyaTallHOHHOH JOKYMEHTALHH

Bnaners:

PO2 KoHTponipoBats cooTBeTCTBHE




paspabateiBaeMoii oKyMeHTaLMK JEHCTBYIOIHNM
HOPDMaTHBHBIM TpeOoBaHUAM,

OIIK-7. Cnocoben
9KCILTyaTHpOBaTh
TEXHOJIOTHYECKOE
0bopynoBaHHe, BBINONHATS
TEXHOJIOTHYECKHE
omnepauu,
KOHTPOJIHPOBATh
KOJIMYECTBEHHEIE U
KaYeCTBEHHbIE MOKa3aTeNn
NOy4aeMOH NPOAYKIIMH,
TIOKA3aTeNH YHEPro- U
pecypcoaddekTHBHOCTH
NPOM3BOACTBEHHOTO LKA
H MPONYKTa, OCYLIECTRIATE
METPOJIOTHYECKOE
obecnieyenue
NIPOH3BOACTREHHOI
JeATeIbHOCTH

3HaTh:

POZ2 3uatk npuHUMn feifcTRBHSA OCHOBHOrO
TEXHOJIOTHYECKOro 000pyA0BaH S

Ymers:

PO1 ymeTs onenusats ¢ ucnonssopanmem
KOJHYECTBEHHBIX MITH KAYECTBEHHBIX [TOKA3aTeNe
# cooTBeTCTBHE XapakTepHCTHK Mosy4yaeMoii
NPOJYKLINH YCTaHOBJIEHHBIM TEXHHYECKHM
TpebOBaHHAM U PHKCHUPOBATH OTKIOHEHHS
Baapers:

PO1 Bnanets MeTonamu npoBenenus
AHArHOCTHKH HEMOJIaIoK H ONpPEAEUTh CIIOCOOEI
PEMOHTa TEXHOJIOrHYeCKOro 06opynoBaHHus.

I1K-6. Pewars
CTaHJapTHBIE 3a/1a4u
npodeccHoHabHO
JeATENbHOCTH Ha OCHOBE
HH(OPMALMOHHOH U
Gubmuorpaduueckoii
KYJBTYPBI C IPUMEHEHHEM
HH(OpMaILMOHHO-
KOMMYHHKALMOHHBIX
TEXHOJIOTHiH

3Hathb:

PO1 3Hath ocHOBHBIE NpuHLKTIEI MpOBENEHUA
(uznyeckoro skcnepuMenTa 1 MeToxEI
H3MEPEHHH Pa3MHYHBIX QH3UUECKHUX BETHYHH
YMmern:

PO1 ymeTs npornosuposats u OMpeneNaTh
CBOMCTBA COEAMHEHMIi H HanpaBJIeHus
XMMHYECKHX PEaKLHi MPOBONUTD SKCIIEPUMEHT
Ha OCHOBE (DPM3UUECKHX METOMOB HCC/IEI0BAHHS
Baapers:

PO1 Bnanets pacyetHsIMH MeTOnHKAMM OLICHKH
CTENEHH PA3BHTHA OCHOBHBIX ABJICHHIA,
NapaMeTpoB U MoKa3aTeneil npoueccos
TI0JIy4EeHHA CIUIaBOB Ha OCHOBE jKeje3a

H3HococTolikocTs
MalllHH

OIIK-1. Criocoben
(bopmynupoBartk U pemars
3a/lauM, OTHOCAIIHECS K
npodeccHoHaIbHOH
AeATENBHOCTH, PHMEHSS
(byHnamMeHTaIbHEIE 3HAHKS
OCHOBHBIX
3aKOHOMEpHOCTeH
Pa3BUTHA NPHPOLIEI,
YeJIoBeKa M ofLuecTsa

3HaThb:

PO2 3nate ucnonbsosanus hysgaMmeHTanbHbIx
CCTECTBCHHOHAYYHBIX H (PHIOCO(CKHX 3HAHUI B
dopmynupoBaHuu M pemennu 3anay
Npo(ecCHOHANBHOMN JeATENPHOCTH 3HAHMI
Ymers:

PO2 ymers onpenensts konkperHbie MyTH
pelueHus 3aga4 rnpogeccHoHanbHO#
ACATENBHOCTH HA OCHOBE (DYHIaMEHTAIBHBIX
€CTECTBEHHOHAYYHbIX 3HAHUI

Bnaners:

POl pa6oras B komanpe, (hopMynHpoBaTs 1
peliaTh 3aa49M B paMKax [O0CTaBJIEHHOTO
3a11aHH4, OTHOCALLHeCH K 0BaacTH
NpodecCHOHATBHOMN JeATebHOCTH.

OIIK-3. Cnocofen

3HaTe:




MPOBOAHTL HCCIIEAOBAHMS
H M3BICKaHHUA T pelleHus
NPUKIATHBIX HHXXEHEPHEBIX
3a]]a4 OTHOCAIIMXCH K
npodeccHoHaIbHOM
ZeATENBHOCTH, BKIOYAs
NPOBEICHHE H3MEPEHHUIA,
TIaHUPOBAHKE H
[IOCTaHOBKY
3KCTIIEPHMEHTOR,
HHTEPIIPETALIHIO
TIOJIyY€HHBIX Pe3YIETATOB

PO 1 3HaTh OCHOBHEIE NMPHEMBI H METOIBI
TIPOBEIEHHA HCCIIEIOBAHUH U U3BICKAHMIA,
KOTOpbIE€ MOTYT OBITh UCIIONB30BAHEI IS
PEIIEHHA NOCTaBJIEHHBIX MPUKJIAAHBIX 33114,
OTHOCAIIMXCA K NMPOoQecCHOHAIbHOMH
NEATeIbHOCTH.

YMmern:

PO 1 3HaTh OCHOBHBIE IPHEMEI H METOIBI
[IPOBEACHHS UCCIICOBAHUH H U3bICKAHHIA,
KOTOpPBIE MOTYT OBITE HCIIOJIB30BAaHEI 14
PelLIeHHs MOCTAB/IEHHBIX NPUKIAAHBIX 3a/1ay,
OTHOCAILUXCA K NMPOQeCCHOHATBHOM
NEATEbHOCTH.

Baaners:

PO2 cocraButh 1U1aH NpoBeneHuUs KCC/eI0BAHMI
M M3BICKaHHH, BKITIOYAIOLLHI MepeyeHn
HEeOOXOIMMBIX

OIIK-4. Cniocoben
paspabaTkIBaTh S/IEMEHTEI
TEXHHYECKHUX OOBEKTOB,
CHCTEM M
TEXHOJIOTHYECKHX
TMPOLIECCOB C YYETOM
9KOHOMHYECKHX,
SKOJIOTHYECKHX,
COLIMAJIBHBIX OTpaHHYEHHIH

3narn:

PO1 3nate obnactu gyHgamMeHTaNBHBIX,
OOLUEHIDKEHEPHBIX M APYTHX HAYK, OCBOEHHBIX 33
BpeMsi 00y4eHHUs, 3HAHHA KOTOPBIX HCIIOIB3YIOTCA
TIpU pa3paboTKe 3a1aHHEIX 2IEMEHTOB
TEXHHYECKHUX 0OBEKTOB, CUCTEM M
TEXHOJIOTMYECKHX MPOLIECCOB C YYETOM
3KOHOMHUYECKHX, SKONIOTHYECKHX, COLMATBHBIX
OrpaHUYeHHH

Ymern:

PO1 ymeThb oLieHHBaTE B3aHMOCBSI3b
pa3pabaThIBaeMOro 3JIEMEHTa C TEXHHYECKUM
0OBEKTOM, CHCTEMOM MJIH TEXHOJIOTMYECKHM
NPOLIECCOM B LIEIOM

Bnapers:

POI BbinonHuTh paspaboTky 3amaHHOrO 37€MeHTa
TEXHHYECKHUX 00BEKTOB, CUCTEM H
TEXHOJIOTHYECKHX MPOLIECCOB C YUETOM
9KOHOMHYECKHX, 3KOJOTHYECKHX, COLIHATTBHBIX
OTrpaHHYeHHH

O6pabotka MeTan0B
JaBJIEHUEM

OIIK-5. Cniocoben
pa3pabaThIBaTh,
odopMIATE U
MCIIONB30BaTh
TEXHHUYECKYIO NIPOEKTHYIO
H SKCILTYaTalHOHHYIO
JIOKYMEHTALIHIO B
COOTBETCTBHH C
TpeboBaHHAMH
JEeHCTRYHOIINX
HOPMATHBHBIX JOXYMEHTOB

3nare:

POI 3HaTh 0cHOBHBIE BHABI H (HOPMEI
OpraHH3alMOHHO-TEXHUYECKOM M MPOEKTHOH
JOKyMEHTalMH, HCTIONIB3YeMEIe B 061acTH
Npo(eCCHOHANBHOMN AeATeNEHOCTH

YMmern:

POl ymeTs onpenenuts Heo6Xoqumeiii 1
pelLueHHs 3a/1ay npodeccCHOHANbHOM
JEATENBHOCTH HAGOP TEXHUYECKOM IPOEKTHOM U
9KCIUTyaTallHOHHOH JIOKYMEHTAIUH

Baagers:

PO1 odopmnsats u cornacosisath TexHuuecKyko
TNPOEKTHYIO M 3KCTUTYaTALHOHHYIO




JOKYMEHTALHIO

OIIK-7. CriocoGen
IKCILTyaTHPOBATh
TEXHOJIOTHYECKoe
obopynoBaHue, BHIIOIHATE
TEXHOJIOrHYECKHE
ornepawluH,
KOHTPOJIHPOBAaTh
KOJIHYECTBEHHbIE H
Ka4eCTBEHHbIE N0KA3aTe |
NOJIy4aeMOi MpoayKIHH,
NOKa3aTe/ld 3Hepro- u
pecypcoadheKTHBHOCTH
NIPOH3BOJICTBEHHOTO LIMK/I1a
Y NIPOAIyKTa, OCYLIECTBATh

3nare:

PO2 3naTh npuHUMN AeHCTBHA OCHOBHOTO
TEXHOJIOTHYECKOro 000py0BaHHS

Ymern:

PO2 ymers onpenensats Heo6xoaumoe
TeXHOJIOrHYecKoe 000pyaoBaHue s
BBITIOJIHEHHSI TEXHOJIOTHYECKHX Oreparuii
Baaners:

PO2 enapmets HaBBIKAMH mOAnEpKaHUs B
npoLecce NPOU3BOACTBEHHOI 3KCIUTyaTaLMH
3a/1aHHBIC PEXXUMBI TEXHOJIOTHYECKHX ONepalyii
H napameTpsl paboThl HEOOXOAUMOro
obopynoBanus, obecrneyrBaroLye
MPOM3BOJMTENBHOCTh H KA4YECTBO MOTy4aeMoii

JEATEeIbHOCTH Ha OCHOBE
HMH(OPMALIHOHHOM U
Gubnuorpaguyeckoi
KYJIBTYpBI C IPUMEHEHHEM
HH()OPMALMOHHO-
KOMMYHHKALIMOHHBIX
TEXHOJIOTHH

METPOJIOTHYECKOE NPOIYKLIUH
obecnieueHune

NIPOH3BOACTBEHHOM

JEATENIBHOCTH

I1K-6. Pewiats 3nars:

CTaH/JapTHEIE 3a0a9H POI 3Hath OCHOBHBIE NIPHHLKMIEI IPOBEIEHHS
npodeccHOHaNBHOM (PH3HYECKOro SKCIIEPUMEHTA H METObI

H3MEPEHHH pasIMuHbIX PUIHYECKHUX BETUYHH
Ymers:

PO1 ymeTs nporHo3upoBath U onpeaensTs
CBOMCTBa COETMHEHMH W HATIPaBJICHUA
XHMHYECKUX PeaKLHi NPOBOANTE SKCIIEPHMEHT
Ha OCHOBE (PH3MHECKHX METOOB HCCIeJOBAHHS
Baaners:

POI1 Bnaners pacueTHBIMM METOMKAMH OLIEHKH
CTEeNEeHH PasBUTHs OCHOBHBIX ABJICHHIA,
napamMeTpoB M MoKa3aTenei mpoleccon
NOJIy4YeHHs CIUIABOB Ha OCHOBE JKejeza

1.5.®opma oby4uenus

Peanuzamis Mozyis ipelycMOTpeHa 11st 06y JaOIMX s [0 0YHO-3a09HOM (hopMe.

PA3JEJI 2. IPOTPAMMBI MOJYJISI «<METAJLTYPTUYECKUE TEXHOJIOTHH»

2.1. PABOYASA ITIPOTPAMMA JUCHUILIUHBI «METAJLIYPTUS YEPHBIX U
IIBETHBIX METAJLJIOB»

2.1.1. COAEP’KAHUE U OCOBEHHOCTH PEAJIM3AIIAA JUCHUILIUHEI

2.1.1.1. Texnosiorau 06y4eHHs!, HCIOJIb3yeMble NPH H3yYeHHH THCIHIUIHHbBI MoayJas

Ilpn u3yyeHMH NUCHMIUTHHBI HPUMEHSETCS TDATUIMOHHAS (pemponyKTHBHAS) TEXHOJIOTHS

ofOyueHwus.

2.1.1.2. Ilnanupyembie pe3yJbTaThl 00y4eHus (MHAAKATOPHI) N0 JHCIHILIHHE

Kon m HauMeHOBaHHe

Ilnanupyembie pesyabTaThl 00y4eHnust (AHIAKATOPDI)




KOMIIE€TEHIIHH

VK-1. Cnoco6eH ocyiecTsasaTs
TIOMCK, KPUTHYECKHH aHaTH3 H
CHHTE3 HH(OpMaLIUHu,
NPUMEHATH CHCTEMHBIH MOIX0
IUTS PEILICHHUs TTOCTABIEHHBIX
3anay

3narh: {

PO2 3HaTh NpHHLMIBI OCHOBHBIX TEXHOIOIHYECKHX TMpOLIECCOR
NPOM3BOJCTBA H 06PabOTKH YEPHBIX U LIBETHBIX METAIIOB, ycTpoiicTea
1 060pyI0BaHHE IS MX OCYIIECTBIIEHHS

Ymetn:

PO2 ymeThb paccuuThIBaTE M aHATM3MPOBATH XMMHYECKHE 1 ¢uzmKo-
XMMHYECKHE TMPOLIECChI, POLIECCHI NOTyYeHHs H 00paboTKM YEPHBIX 1
LBETHBIX METAIJIOB

Bnapers:

POI BJIaAETE METOAMH aHaIHM3a TEXHOJOTHYECKHX IMPOLECCOB H HX
BJIHSHHUA HAa KQYECTBO NOJYYaeMBbIX U3JIe/IUi

OIIK-6. CriocoGeH BBINONHATH
HACTPOHKY TEXHOJIOTHYECKOTO
obopynoBaHHs, 06BEKTOB U
npoueccos B cepe croei
npodeccHOHAIBHOM
JeATENBHOCTH 10 UMEIoLIEeiCs
TEXHHYECKOH JOKYMEHTALHH

3HaTh:

PO1 3HaTe NpuHIKIIBI K OCHOBHBIE PaBHIIA U METOBI HaCTPOHKH
TEXHOJIOrHYeckoro o6opy10BaHHus, 0GBEKTOB M MPOLIECCOB B chepe
CBOEH NPO(eCCHOHATEHOMN AeATENLHOCTH 110 MMEIOILEHCS
TEXHHYECKOH JOKYMEHTALIHH.

Ymers:

PO1 ymets pery/inpoBaTe 0CHOBHBIE napameTpsl (yHKLMOHHPOBAHHUS
TEXHOJIOTHYECKOro 000pyH0BaHHs, 0GBEKTOR H NPOLIECCOB B chepe
CBOEH MPO(eCCHOHATBHOMN JAeATENEHOCTH B COOTBETCTBHH C
HMEIOLIEHCS TEXHU4ECKOH JOKYMeHTalHel

Biagets:

PO1 Brnazets MeTolaMu OpraHM3aLMK HACTPONKH TEXHONOTHYECKOTO
06opym0BaHHs, 0GBEKTOB M NIPOLIECCOB B chepe cBoei
NPOGeCCHOHANBHOM NEeATENLHOCTH N0 HMEIOIIEHCS TEXHHYECKOH

JOKYMEHTaLHK
OIIK-7. Cniocoben 3Hath:
3KCILTYaTHpOBaTh PO2 3nath npuHIMN feficTBUsA 0CHOBHOIO TEXHONOrMYECKOro
TEXHOJIOTHYECKOe obopynoBanus
o6opynoBaHue, BBIOTHATE Ymern:

TEXHOJIOTHYECKHE OMNepaLuu,
KOHTPOJIUPOBATh
KOJIHYECTBEHHBIE H
KaueCTBEHHbIE IT0KA3aTe M
MoNy4yaeMoH NpPOAYKIHH,
TIOKa3aTe/IH SHEPTO- H
pecypcoadheKTHBHOCTH
IIPOM3BO/AICTBEHHOTO LIUKJIA H
MpOAYKTa, OCYLUECTBIATh
MeTpoJIorH4YecKoe obecrneueHue
MPOU3BOACTBEHHOM
JIeATENBHOCTH

PO1 ymeTs olieHMBATh ¢ MCTIONB30BaHHEM

KOJIMYECTBEHHBIX MJIH KQUECTBEHHBIX MOKA3aTeNell COOTRETCTBHE
XapaKTePUCTHK MOJTyYaeMOH MPOIYKLMH YCTAHOBJIEHHBIM
TEXHHYECKHUM TpeOGoBaHHAM U QPHKCHPOBATEL OTKIOHEHHS
Baapern:

POI Bnapets MeTonamu npoBesieHHs JUArHOCTHKH HEMONANOK U
OTPEZIE/IHTB CIIOCOOBI PEMOHTA TEXHOJIOTHYECKOT0 060pYIOBaHHS.




IIK-1. ITpumeHnsTs
€CTeCTBEHHOHAy4HEIe U 0fLIe
MH)XEHEPHbIE 3HAHHUS, METO/IbI
MaTeMaTH4eCcKoro aHajiusa u
MOJIE/TMPOBAHUS B
npodeccHOHaTbHOM
AEATENbHOCTH

3narts:

PO3 3HaTe OCHOBBI pacueTOB Ha IPOYHOCTH M JKECTKOCTD AeTaTel
KOHCTPYKLHM, IPUHLMIIEI BEIOOpA THITOBBIX JeTaei

YMmern:

PO 3 yMeTs aHanu3upoBaTh BIHAHME CBOMCTB JKHAKOCTE!, ra3oB i
CBIMYYHX CPEJl Ha MPOTEKAHHE METAJLTYPTHYECKHX MPOLIECCOB
Baaners:

PO3 0CHOBHBIMH (DU3HKO-XUMHYECKHUMH pacueTamMu
MEeTaJUTyprH4eCKHX NPOLECCOB

IIK-6. Pewars craHnapTHble
3a1a4M [podeccHOHANIbBHOH
AEATENIbHOCTH Ha OCHOBE
HWH(OPMALIMOHHOM H
GubnHorpadueckoil KynsTypsl
C IPUMEHEHHEM
MH(OPMALMOHHO-
KOMMYHHKaLHOHHBIX
TEXHOJIOIHH

3HaTh:

PO1 3HaT OCHOBHBIE NPHHLMIBI MPOBEIEHHS ¢huzHyeckoro
SKCMEPHMEHTA H METO/Ibl H3MEPEHHIT PasIHYHBIX (PUIMYECKHX
BEJIMYHH

Ymers:

PO1 ymeTs nporHosupoBats u onpenensth CBoCTBA COeNUHEHHIT |
HaNpaBNeHUs XMMHYECKUX PeaKLMii MPOBOAUTE SKCIIEPUMEHT Ha
OCHOBE (PH3MYECKHX METOJIOB HCCIIE0BAHUS

Biagers:

POl Bnaneth pacueTHBIMH METOMKAME OLIEHKH CTENEHH pa3BuUTHA
OCHOBHBIX ABJICHHH, [1apaMeTPOB H MOKa3aTesIel NpoLeccoB
TIOJIy4EHHS CIUIaBOB Ha OCHOBE JKeJie3a

2.1.1.3. Copepxanne AHCHMILIHHBI

Kon
pasaena,
TEeMBI

Paznen, Tema
THCIUIIMHBI

Copepxanue

P1 Beenenue

PeruoHsl skenesopymHOro ceipes. MeTamtyprideckue
3aBofibl. TexHomoruueckas LeMOYKa MeTaLTypruyecKoro
3aBozia. IlogroToska pyn k muaske. Aromepar. Koke.

P2 OCHOBHI JOMEHHOI1 MIABKH

Koucrpykums nomenHoi neun. TexHonmorus LoMeHHOro
npouecca. [IpoayKThl JOMEHHOrO TIEpeIeNa CHIPBS.

P3

OcHOBBI MpoLIECCOB
NIPOU3BOJICTBA CTAIH

Peakuus oxucnenus yrinepona OCHOBHasi peakiHs
CTajennaBunbHOro nmpouecca. Illnaku B mpoueccax
npoussoacTBa  crand.  OrHeymopHble, — MaTepHabl,
NPUMEHAEMBIE B METAIUTyprHYeCKMX  arperarax.
HemeTannueckie BKIIOYEHHS B XHIKOH CTAIH,

P4
nporecc

KucnopoznHo-koHBepTepHsIii

Caznka v ocHOBHbIE pasMepsl. DyTepoBKa. KoHnctpykims
konBeprepa.  KoHCTpykums — kuciopomHoii  ®ypMsl.
Texnonorna  koHBeprepHoii  nmaBku. OcoBeHHOCTH
KOHBEPTHPOBAHHS NPHPOAHONIETHPOBAHHEIX (B YaCTHOCTH,
BaHaqHiCOolepIKaLIuX YYT'YHOB). Texnonoruueckas
ornepauMoHHas KapTa AyIUIeKc-npolecca.

PS5
CTaH

MapTteHoBckoe NPOH3BOACTBO

OcHoBBl  MapTeHOBCKOM  mimaBku.  OKMUC/IHMTENbHBIE
NpoLeccel B MapTeHOBCKOM  meud.  KoHcTpykums
MapTeHOBCKOM Me4YH M MaTepHalbl, MPUMEHAEMBIC B Ka-
4ecTee (byTepoBkH pabouero NPOCTPAHCTRA.
Perenepatopsl. Ilpunimn pereHepauuu Tera. Ckpan-
PYAHBIH MapTEHOBCKUH Mpoliecc.

OCHOBEHI

Pé6 3JIEKTPOCTANENNIABWILHOTO

IMPOHU3BOACTBA

KoncrpykrupHele  anementsl.  O6opymoBanue DCII.
@yrepoBka  pabouero  mpoctpaHcTBa.  OTHE/ICHHE
TIOArOTOBKH METAaUI0NIOMa, TpeOOBaHHA K MeETALIONoMy.
TexHonorus BBIMNaBKM CTaniM B OCHOBHOH yroBoif
JIEKTPOTEYH.  DJIEKTPOCTANICIUIABHIBHOE  [IPOM3BOICTBO
NPOrpecCHBHBIA, MEPCIEKTHBHbIH, COBPEMEHHBIH Crocos
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BBITUJIABKH CTaJIH.

O6opynoBaHue U1 pa3nuBKH

KoBur. Tunel u3n0HUL - ymIMpeHHBIE KBEpXY, KHH3Y.

P7 CTaJIH B H3JIOMKHHULBI YCTpOHCTBA IS JO3HPOBAHHMSA METaLA.
P8 T — Tuns CTAIIbHBIX CIUTKOB. CTpZKTXpa CIINTKOB CT&JIH
KHMIAIIEH, 10JIyCTIOKOHHOMH, CIOKOMHO# Mapok.
OCHOBBI HenpepHIEHOH IIpuHuMNMANbEHAS KOHCTPYKIMS MAUIMHBI HeNpepbIBHOTO
P9 MAThA  3arotoBOK.  OCOGEHHOCTH  KpMCTAlIM3aLMH
Pa3IMBKH CTAIH
HENpPEPEIBHOIHTOrO CIAMTKA.
P10 CriocoGbl ynyumenus kadectsa | Jlernpoeanue, Moau(pHLMpoBaHKe, KOPPEKTHPOBKA
cTaJiu XHMHYECKOr0 COCTaBa H BAKYYMHPOBAHHE.
o " Bo3HMKHOBEHHE M pa3BMTHE LBETHOH MeTAILTypruu.
CTOpHS Pa3BUTHA LIBETHOI
P11 MeTALTyprus [IpuHumnuancHas cxema mpoussoacTBa. Pyasl u  ux
TOArOTOBKA K METALTYPTHYECKOMY MEPEaENy.
[Tpouecce! 1 annapatsi [Tupomerannypruyeckue MPOLIECCHI. ITpumenenue
MHPOMETAIITTYPrHs LBETHBIX KHCIIOpOa B MeTalypruu. IIpHMeHeHHe BakyyMsl B
P12 METaJIoB METaJITyprHH. IMpoxykTel NHPOMETALITYPrHYECKHX
npoueccos. TorwMBo MUpoMeTanTypruyeckux npoLeccos.
Meramnyprudeckne neun, orHeynopHele MaTepHabL
VYcTpolicTBa JUIsl OYMCTKHM ra3a OT MbUIH.
P13 INpoueccs! 1 anmapatel IIpouecc BBILIETaYUBaAHHS UBETHBIX METaJIOB.
THAPOMETATYPriU H3BrieueHne METAIIOB U3 PacTBOPOB.
ONeKTPOXUMHIECKHE METOAE! | DiekTponu3. | anbBaHHYECKHMiA 3JIEMEHT, 3J1EKTPOIHBIi
P14 M3BJICYEHHS H OYHUCTKH noreHuuan.  CelnekTHBHOE  M3BJICYEHHE  METAUIOB
METaJIIOB 3JIEKTPOIH30M,
[pousBoacTBO anOMHHHA AnOMUHHEBEIE PY.BL OcHoBHBIE TEXHOOTHH
P15 oboralleHns aTOMHHUEBBIX pya. TexHomorus [OTy4YEeHHS
AIOMHHHA.
ITpouzBoacTBO Meau Menubie pyner. TexHonmornu oGoralieHus MeIHBIX pya.
P16 [InaBka memubix pyn Ha wreiin. ITomydenue 4EePHOBOIA
MenH. [lonyuenue yncTol Meau.
ITpousBoacTBo cBHMHLA, IMHKA, | OCHOBHAs TEXHOJOTHA MOTYy4YEeHUs CBHHLA. TexHonorus
P17 THTaHa, MarHus NOy4yeHHd LMHKA. TeXHOMOrus TmONy4eHHWs THTaHa.
TexHonorus nony4yeHus Maraus.
CnenmanbHele Kocmuueckas METalTy prus. buomeranmyprus.
MeTaJllypruiecKkie IIpou3BOACTBO  BTOPMYHBIX MeTaLoB. I[IPOH3BOACTEO
Fis TEXHONOTHH aMOP(HBIX M MHKPOKPHUCTANTMYECKHX METALIOB M
CILIABOB.

2.1.1.4. SI3pIx peaH3aluH NPOrPAMMBI

IIporpamma JMCIHMILIHHBI peati3yeTcs Ha TOCyJapCTBEHHOM si3bIKe Poccuiickoii Deneparnun.

2.1.2.YYEBHO-METOJUYECKOE M HWH®OPMAIIMOHHOE OBECIEYEHUE

JAUCIUITIIINHBI

DJIeKTPOHHBIE pecypcebl (H3IaHHA)
He ucnone3syrorcs

IleyaTHbIie H3MAHMA:

1. Bensies C. B. OCHOBBI META/LTYPIrHYECKOTO U JIMTEHHOT0 IIPOM3BOACTBA [Teker] : yueb.
nocobue 1 By3os / C. B. Benses, 1. O. Jleymmun. - Poctos v/]] : ®enuxc, 2016. - 207, [1] e.
2. Mercnk B. ®. Metamtyprust peppocIiaBoB: TeXHOIOTHYECKHE PACYUETH : yueGHOe mocobue /

B. ®@. Mricuk, A. B. XKnauos, B. A. ITasnos ; MunucTepcTBo 06pa3oBaHys ¥ HayKH
Poccuiickoii Genepannu, ¥Ypansckuii heepaabHblii yHHBEPCHTET HMEHH nepsoro [Ipe3unenta
Poccnn B.H. Ensuuna. — Exatepun6ypr : M3gatensctso Ypanbckoro yauepeutera, 2018, —
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536 c. — ISBN 978-5-7996-2388-3. http://hdl.handle.net/10995/6493 1
3. IO0cdun, FOman CemenoBra. Metaityprus sxeresa : yueGHUK 11 By30B / 1O. C. FOcoun, H.
®@. [Tamkog. - MockBa : Akanemknura, 2008. - 464 c.
4. BockoboitaukoB, Bukrop I'puropseuy. O6mas meramtyprus [Teker]: yueGHuK 1715 By30B/B.
I'. BockoGoitnukos, B. A. Kynpun, A. M. SIkymes - 6-¢ u3g,, nepepab. u qom.-M.:
Axanemknura, 2002.-768 c.
ITpodeccuonanbuwie 6a3nl JaHHBIX, HH(pOPMAIHOHHO-CIPABOYHBIE U IOHCKOBbIE CHCTEMBI
1. http://lib.urfu.ru/mod/resource/view.php?id=1909

2. httgs://nti.urfu.ru/page/PeriodikaPoObrazovateInymProgrammam#%DO%QC%DO%BS%D1%82

3. https://biblioclub.ru/

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

5. \nuk-140-017\3apanus\Kabenpa MT

Marepuasnsl s aan ¢ OB3
Becs kontent OBC npexcrasied B Buge (aifios crenuansHOro ¢opmara 111 BOCTIpOH3BECHHS
CHHTE3aTOPOM PEUH, & TaK X€ B TECTOBOM BHJIE, IIPHTORHOM IS IIPOYTEHHS C UCIIOMb30BAHHEM
9KPaHHOM JIYIIbI ¥ HACTPOHKOM KOHTPACTHOCTH.

2.1.3. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE AUCITHATLIIUHBI

Ceenenus 00 OCHAIEHHOCTH JHCHMILIHHBI CHEUHATH3HPOBAHHEIM H J1a00paTOPHBLIM
000py/10BaHHEM H MPOrPaMMHBIM ofecredeHnem

Ne Bun zansaruit Haumenosanue | OcHaIeHHOCTH CHELMANBHBIX ITepeyens
m\n COCIMANBHBIX | MOMEIIEHUH U ITIOMEIEHUH IS IIPOrpaMMHOT0
IIOMEIIEHUIt 1 CaMOCTOATENBHOI paboThl obecreyeHus.
TTOMEIEeHUH JIIsl PexBu3uTEI
CaMOCTOATEIEHO MIOATBEPXKAAIOIIETO
i1 paboTHI JOKYMEHTa
1 | Jlexuun VuebHas Mebens ayaMTOpHas ¢ | -Onepauuonnas
ayUTOpHS IS KOIHYECTBOM paboyux MecT B | cUcTeMa Windows,
NpOBENEHHUS COOTBETCTBHH C  KOJNHYECTBOM | O(MCHBIH naker
JIEKLIMOHHBIX CTyneHTOB,  pabouyee  Mecto | Microsoft Office
3aHATHH npenojaBarens, nocka | Jlorosop Ne 43-
ayJUTOpHas. 12/1712-2019 ot
KomnerotepHas TexHuka: | 18.11.2019;
KOMIUTEKT npoekunoHHoro | -IInatdopma Microsoft
obopynoeanus: Teams (B cocrase
HOYTOYK/KOMIIBIOTEp, TMpoekTop, | Microsoft Office-365)
TIPOEKLIHOHHBIH 3KpaH/mocka. Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
YIpaBIEHUA yueOHBIM
KOHTEHTOM W
obyuennem LCMS
Moodle
CsobogHo
pacrpocTpaHseMoe
IO ¢  OTKpHITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE
2 | JlaGopatopHble VuebHas MeGens ayAMTOpHas ¢ | -Onepauuonnas
3aHATHA ayquToOpHUs Ui KOJIMYECTBOM pabouHX MecT B | CHCTeMa Windows,
NpoBeIeHHs COOTBETCTBHH ¢ KOJIMYMECTBOM | OdMCHBIIH MaKeT
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nabopaTOpHBIX
3aHATHHU

CTyJNEHTOB,  pabouee  MecToO
npenoaasarens, J0CKa
ayauTOpHaH.

KomneiotepHas TEXHHKA:
KOMILIEKT MIPOEKLIHOHHOTO
obopynoBaHMA:
HOYTOYK/KOMIIBIOTEp, MPOEKTOP,
IPOEKIUOHHEIH 3KpaH/mocKa.
VYcrpokicTBa, MOAKIIOYEHHBIE K
CeTH

Untepsrer, NOCTYTI B

3/IEKTPOHHYI0 HMH(OpPMaLMOHHO-
obpasoBarensHylo cpeny HTH

Microsoft Office
Joroeop Ne 43-
12/1712-2019 ot
18.11.2019;
-IInardopma Microsoft
Teams (B cocraBe
Microsoft Office-365)
Horosop Ne 43-
12/1712-2019 ot
18.11.2019;

- Cucrema
YNpaBJIeHHs y4eOHbIM
KOHTEHTOM H

(punuan) VYp®dVY, kommiekrt | o6yyennem LCMS
JHLIEH3HOHHOr0  nporpaMmHoro | Moodle
ofecneueHns CeobonHo
pacnpocTpaHseMoe
IIO ¢  OTKpHITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;
-Jlorosop Ha
NpeoCTaBIeHHE
TIOCTOSHHOTO J0CTYNa
Kk cern Hurepuer ot
30.12.2019 Ne 800037
CamoctosatensHas | [Tomemenus mis | Mebens ayuTOpHas ¢ | JloroBop Ne 43-
paboTa CTYJJCHTOB | CAMOCTOSATENbHON | KOMMYecTBOM pabounx Mect B | 12/1712-2019 ot
paboTel COOTBETCTBMM ¢ KonuuecTBoM | 18.11.2019;
obyuaromuxcs cryneHtos,  pabouee  mecto | -Ilnardopma Microsoft
npemnojaBarens, nocka | Teams (B cocTaBe
ayIUTOpHaA. Microsoft Office-365)
KomnetorepHas TexHuka: | JloroBop Ne 43-
KOMIUIEKT npoekuuonHoro | 12/1712-2019 ot
obopynoBaHua: 18.11.2019;
HOYTOYK/KOMIIBIOTEp, TnpoekTop, | - Cucrema
NPOEKIMOHHBIH 9KpaH/JocKa. | YIpaBjieHus y4eOHbIM
VerpodicTBa, NOAKTIOYEHHBIE K | KOHTEHTOM M
CEeTH obyuyennem LCMS
Hnreper, JocTyn B | Moodle
3JIEKTPOHHYIO MH(popMaLoHHO- | CBoGoaHO
obpazoBarensHyto cpexy HTH | pacnpocrpansemoe
(punman) VpdV, kommiekt |[I0 ¢ OTKpBITBIM
JIMIIEH3HOHHOTO  TNPOrpaMMHOrO | KOAOM: GNU
obecnieyeHu GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
NpeoCTaBlICHHE
NOCTOAHHOIO JOCTYNa
k ceTd MHTepHeT oT
30.12.2019 Ne 800037
Texymi Vuebnas Meb6enb ayquTopHas ¢ | Joroeop Ne 43-
KOHTPOJIB H ayauTopusA IS xonuuecTBoM paboumx Mect B | 12/1712-2019 ot
NpOMEXKYTOYHAas TEKYILUEro COOTBETCTBMM ¢ Konudectsom | 18.11.2019;
aTTecTalms KOHTPOJIS U cTyneHtoB,  pabouee  Mecto | -ITnardopma Microsoft
MPOMEXKYTOYHOH | MpernojaBaTens, Jocka | Teams (B coctase
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aTrTecTalhu

ayIMTOpHas. Microsoft Office-365)
KommnbrotepHas TexHuka: | Joroeop Ne 43-
KOMILIEKT npoekuroHHoro | 12/1712-2019 ot
obopyznoBaHus: 18.11.2019;
HOYTOYK/KOMIIBIOTEp, MpoekTop, | - CHctema
MPOEKLMOHHBI# 9KpaH/I0CKa. | YMpaBlieHHs y4eOHBIM
VerpoiicTBa, MOAKITIOYEHHBIE K | KOHTEHTOM M
CeTH oby4yennem LCMS
HurepHer, JocTyn B | Moodle
3MIEKTPOHHYI HHGopManroHHo- | CBoGogHO
obpazopatensHyto cpeny HTH | pacnpocrpansemoe
(bumman) VpdY, xommaekt | IO ¢ OTKpHITBIM
JIMUEH3HOHHOIO  MPOTrPaMMHOTO | KOJOM: GNU
obecneueHus GENERAL PUBLIC
LICENSE;
-JloroBop Ha
NpeJoCTaBIeHHe
MIOCTOSIHHOTO JOCTYIa
K cetH UHTepHer oT
30.12.2019 Ne 800037

3.2. PABOYAS ITIPOI'PAMMA JTUCIHUILUIMHBI «JIUTEMHOE ITIPOU3BOICTBO»

3.2.1. COAEP)KAHHUE U OCOBEHHOCTHU PEAJIU3AITMU JUCIHIUITITHBI

3.2.2.1. Texnosoruu oGy4eHusi, HCIOJIb3yeMble NPH U3yYeHAN TUCHUILTHHBI MOXYJIS

IIpu u3y4eHUM NMCIMIUIMHBI IIPUMEHSETCS TpalHIlMOHHAs (PENpPONYKTHBHAA) TEXHONOTHS

oOydeHus.

3.2.2.2. Ilnanupyemble pe3yabTaThl 00y4eHus (MHIHKATOPHI) 10 XHCIMIUTHHE

Kon ¥ HamMeHOBaHHe
KOMIETeHIHH

Ilnanupyemble pe3yabTaThl 00y4eHus (HHIAKATOPEI)

OIIK-5. Criocoben
paspabarbiBaTh, 0hOpPMIIATE U
HCIIONB30BATh TEXHUYECKYIO
IPOEKTHYIO U
9KCIUTyaTallHOHHYIO
JOKYMEHTAlIHIO B COOTBETCTBHH
¢ TpeGOBaHHUAMH JeHCTBYIOLINX
HOPMAaTHBHBIX IOKYMEHTOB

3HaTh:

PO2 3HaTh Ha3HAauEHHE OCHOBHBIX HOPMATHBHO-TIPABOBLIX U
HOPMaTHBHO-TEXHHYECKHX

JOKYMEHTOB, PerJIaMeHTHPYIOLIHX

npodecCHOHAIBHYIO AEITENBHOCTD

Ymern:

PO1 ymets onpenenuTs HeOOXOAUMBII 1S pelleHuUs 3a1a4

npodeccHOHAIBHOM JesTeNbHOCTH Habop TEXHUYECKOM NPOEKTHOI 1

9KCIUTYaTallMOHHOH JOKYMEHTALHH
Bnaaperts:

PO2 KoHTponupoBatb COOTBETCTBHE
paspabaTbIBaeMOi JOKYMEHTAaLMH ASHCTBYIOLINM HOPMATHBHEIM

TpeGOBaHUAM.
OIIK-7. Cnocoben 3HaTh:
3KCIUTyaTHpPOBaTh PO2 3HaTh NPpUHLIAT JeHCTBHA OCHOBHOIO TEXHOJIOTHYECKOTO
TEXHOJIOTHYECKOE obopynoBaHHs
o0opynoBaHue, BBITOIHATh Ymers:

TEXHOJIOTHYECKHE OllEpalli,
KOHTPOJIHPOBATE
KOJIHYECTBEHHbBIE H
KaueCTBEHHbIE MOKa3aTe/In
MOJIy4yaeMOH NpOaYKIIUH,
MOKa3aTeJIH 3HEPro- U

PO1 yMeTb OLIeHHMBATE C UCIIOJb30BaHUEM

KOJIMYECTBEHHBIX WM KaYeCTBEHHBIX ITOKAa3aTeNell COOTBETCTBHE
XapaKTepPHUCTHK MOTy4YaeMOH MPOAYKLHH YCTaHOBIEHHEIM
TEeXHHYECKHM TpeOOoBaHHAM H (PUKCHPOBATh OTKJIOHEHHS
Bnaagers:

PO1 Bnanets MeTOmaMH NPOBEICHHSA AHATHOCTHKH HEMONANOK H
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pecypcosdeKTHBHOCTH
MPOM3BOZICTBEHHOIO LIUKJIA U
NIPOAYKTA, OCYLLECTBIATE
METpPOJIOrHYeCKoe obecrneueHme
MIPOH3BOACTBEHHOM
JeATeIbHOCTH

ONpeNeTUTh CIIOCOOE! PEMOHTA TEXHOIOTHYECKOro 060pyI0BaHHs.

I1K-6. Pewats cTaHnapTHeie
3afaud npodeccHoHansHO
JEATENBHOCTH Ha OCHOBE
MHGOPMALMOHHOM U
6ubnuorpapuyeckoii KysTypbl
C MPUMEHEHHEM
HH(pOpMaLIHOHHO-
KOMMYHHKAL[HUOHHBIX
TEXHONMOTHH

3HaTh:

PO1 3Hate OCHOBHEIE MIPHHIIKIIBI IPOBEAECHUS DHUIHUECKOTO
SKCMEPHMEHTA U METO/bI H3MEPEHHH Pa3THYHBIX QU3HIECKUX
BEJIMYUH

Ymern:

PO1 yMeTs nporHo3upoBats 1 OnpenensTs CBOMCTBA COEAUHEHHH 1
Hanpas/IeHUA XUMHYECKHX peaKkLHii NPOBOJUTE IKCIIEPHMEHT Ha
OCHOB€ (PM3HHECKHX METOOB MCCIIEA0BAHM

Baagers:

PO1 Bnanets pacueTHBIMM METOMMKAMH OLIEHKH CTENEHH pasBUTHA
OCHOBHBIX SBJICHHI, IapaMeTPOB M MOKa3aTelieil POLECcCoB

NOJIYYEHHS CILJIABOB HA OCHOBE JKejie3a

3.2.2.3. Copep:xanne JHCHUILTHHBI

Kon
Paznen, Tema
pa3nea, Conep:xxanue
JHCHHILIHHBI
TEMbI
2 Hcropus, cocTosuue W nepcnekTHBB passutus JII B
Hcropus pazsutus nureiinoro ”
P1 SRR Poccun. CryxebHsble cBoiicTBa oTMBOK. [IpHHUHMNHABHAS
P CX€Ma M3rOTOB/NEHHS OTJIHBOK.
@opMOBOYHEIE MaTepHallbl U CMecH. MoZenbHO-0MoYHas
ocHacTka. CBOHCTBO KOMIMOHEHTOB (JOPMOBOYHBIX M
CTepskHeBbIX  cMeced. Kiaccupukauusa  cBasyoomux.
P2 @opMOBOYHBIE MaTepHAIIL, Ilpurotosnenue (OPMOBOYHBIX M CTEPXHEBBIX CMECEi.
H3roTOoBNIEHHE HopM CocraBel  (OPMOBOYHEIX M CTEPHKHEBHIX  CMeceii.
Hsrotosnenne  Qopm. Pyunas ¢opmoska. MammnHas
¢dhopmoEKa.
2, 3anueka (opM. OCHOBHBIE 3€MEHTHI JIHTHHKOBOH
P3 JluteiiHble CIUIaBLI .
CHCTeMBL. THNEI IMTHUKOBBIX cucTeM. JIUTeliHbIe CTIIaBsL.
P4 OcHoBHbIe IedheKThI OTIHBOK
Cneunanensiii BUbl 1uths. JIMThE MO BBIILIABIIAEMBIM.
mozenaM. Jlutee B KokHNb. JIMThe MMOA [JaBNEHHEM.
PS5 CneuuansHble BUBI JIHTHS
LentpobexHoe nuthe. M3roToBNEeHHEe NUTBIX MPOKATHBIX
BaJIKOB. IIpOH3BOCTBO H3/IOKHHLI.
Jlatbe B 3aMOpOKEHHBIE (bopmbL. CroiicTBa
3aMOpOKEHHBIX necyaHblX (opMm u crepxkHel. Kauectro
npouecca JIMThS B 3aMOpOKeHHbIe (GopMBl. PasHoBuaHOCTH
P6 AnbTEpPHATHBHbIE TEXHOJIOTHH. | 3aMOPOKEHHBIX (OPM. DKOJOr0-3KOHOMHYECKHE ACHEKTHI
npouecca JUThA €  HMCMONB30BAHHEM  3aMOPOJKEHHBIX
CTepXHEBBIX H (POPMOBOYHBIX MaTEpHAIIOB.
Okonoruyeckue npobnemer JIII.  Tlpo6iemsl oXpaHsl
P7 OKonoruyeckue npodeMsl OKpyxaiomei cpeabl B MeTautyprud. IlepcrekTHBHbIE
JIMTEHiHOTO NPOU3BOJICTRA Meponpuatus no OOC.
PS Hogsle pecypcocOeperaromue
TEXHOJIOTHH.
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3.2.2.4. SI3pIK peaan3agUH MPOrpaMMBbI

IIporpaMma AMCUHIUTMHBI peaTu3yeTcs Ha roCyIapCTBEHHOM s3bike Poccuiickoii deneparmiy.

YYEBHO-METOAUYECKOE H

TACHUILIAHBI

HH®OPMAITMOHHOE

OBECIIEYEHUE

1. Banbrep, A.M. OCHOBEI JITEHHOrO MPOH3BOACTBA : yuebHuK : [16+] / A.H. Banstep,
A.A. Ilporonomnos. — Mockea ; Bonorza : Uudpa-Uuxkenepus, 2019. — 333 ¢. : mi., TabJI., CXeM.
— PexxuM noctyna: nmo moamnucke. — URL:
https://biblioclub.ru/index.php?page=booké&id=564328 (nara o6pamenms: 08.02.2021). —
Bbubmuorp.: c. 320. — ISBN 978-5-9729-0363-4.
2. Kyzneuos, B.I'. Texnomorus mutes : yueGroe nocobue / B.I'. Ky3nernos,
®.A. I'apudymun, I'.C. JIpsaxonos ; Munucrepetso 06pasosanus 1 Hayku Poceun, Kasanckmuit
HAIlHOHANLHEIH HCCIIEI0BATEbCKHM TEXHOIOTHIeCK i yHUBepcUTeT. — Kasans : Kazauckuii
Hay4HO-HCCIIEI0BATEIBCKUM TeXHONOrnyeckuit yausepcuretr (KHUTY), 2012. — 146 c. : ui.,
Tabu., cxeM. — Pesxum moctyma: mo moanucke. — URL:
https://biblioclub.ru/index.php?page=booké&id=258609 (nara o6pamenms: 08.02.2021). —

Bubmmorp. B ku. — ISBN 978-5-7882-1360- 6. — TekcT : 31eKTpOHHBII.

IleyaTHBIE M3MAHUS

1. I'pabnes, Aprem Hukonaepuy. JIuTeliHbIe [{BETHBIE CILTABHI M MX IUIABKA : yueb. mocobue / A.
H. I'pa6nes, JI. E. Kucunenko, JI. IT. Muxaiinos; ®en. areHTcTBO 110 obpazoBanuio, Mock. roc.
HHIYCTp. YH-T. - Mocksa : M1V, 2011. - 54 c.

ITpodeccuonanburie 62361 JAHHBIX, HHYOPMALHOHHO-CIIPABOYHBIE H NIOMCKOBbIE CHCTEMEI
1. http:/lib.urfu.ru/mod/resource/view.php?id=1909

2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D 1%82
3. https://biblioclub.ru/

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

Marepnans! piua g ¢ OB3

Becy xontent OBC mpencrasner B BuAe (aiiioB cheuuanbHoro gopmara s
BOCIPOHM3BEJICHUS CHHTE3aTOPOM PEYH, a TaK JKe B TECTOBOM BHJIE, IIPHTOJHOM IS IIPOYTEHHS C
HCIIOJIb30BaHHEM 3KPaHHOM JIYIIBI M HACTPOMKOH KOHTPAaCTHOCTH.

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE TUCITAILJIMHBI

Ceemennss 00 OCHAEHHOCTH JHCUHMILIHHBI CHENHAIH3HPOBAHHBLIM H J1a00paTOPHBIM
00opyA0BaHHEM H NPOrpaMMHBIM ofecreydeHHneM

Ne Bupn 3anarTuit HaumenoBanue | OcHalleHHOCTH CIEHATBHEIX ITepeuenn
m\n CHEIUANBHEIX | IOMEIIEHUN U IIOMEeIeHHH aJIs IIPOrpaMMHOTr0
IIOMEILEHUH U CaMOCTOSATENbHOI paboTh obecrnieyenus.
IIOMEIIEeHHH Juis PexBusute!
CaMOCTOATEIEHO INNOATBEPKOAOLIETO
i paboTBI JOKyMEHTa
1 | Jlexkuuu VueOHas Meb6ens ayIuTOpHas ¢ | -OnepaunonHas
ayIuTopus M KOJIMYECTBOM pabouux MeCT B | cHCTeMa Windows,
NpOBeJCHHUA COOTBETCTBMH C  KOJMYECTBOM | OHCHBIH naket
JIeKLIMOHHBIX cryneHToB,  pabouee  Mecto | Microsoft Office
3aHATHI npernojaBaTes, nmocka | Jlorosop Ne 43-
ayAAMTOpHas. 12/1712-2019 ot
KomMmnerotepHas TexHuka: | 18.11.2019;
KOMIUIEKT npoekuuoHHoro | -Ilnardpopma Microsoft
obopynoBaHus: Teams (B cocTaBe
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HOYTOYK/KOMMIBIOTEP, MPOEKTOp,
NPOEKIHOHHBIH SKpaH/mocKa.

Microsoft Office-365)
Horosop Ne 43-
12/1712-2019 ot
18.11.2019;

- Cucrema
YNpaBaeHHA yueOHbIM
KOHTEHTOM H
obyuenuem LCMS
Moodle

CoboaHo
pacnpocTpaHsemoe
[0 ¢  orkpeiThiM
KOZOM: GNU
GENERAL PUBLIC
LICENSE

JlabopartopHsie VyuebHas MebGens ayauTOpHas ¢ | -Onepauronnas
3aHATHA aYJIMTOpHA VA | KOJIMYECTBOM pabouux MecT B | cucTeMma Windows,
NpOBeIEHUs COOTBETCTBHH C  KOJIMYECTBOM | ODHCHBII naket
nabopaTOpHBIX | CTYJEHTOB, pabouee  Mecro | Microsoft Office
3aHATHI npernosiaBsarens, Aocka | Jloroeop Ne 43-
ayJUTOpHas. 12/1712-2019 or
Komnsiorepras TexHHKa: | 18.11.2019;
KOMILIEKT npoekuronHoro | -Ilnarpopma Microsoft
obopynosanus: Teams (B coctase
HOYTOyK/KOMMBIOTep, mpoekTop, | Microsoft Office-3 65)
NIPOEKLIMOHHBIH aKkpan/nocka. | Jlorosop Ne 43-
Yerpoiictea, nopkmougHHble k | 12/1712-2019 ot
CETH 18.11.2019;
Hnreprer, JOCTYTI B | - Cucrema
S/ICKTPOHHYIO  HH(OPMALMOHHO- | yNpaBiIeHus yueOHEIM
obpasosatenbHyio cpeny HTH | koHTenToM u
(bumnan)  Vp®VY,  kommiekr ob6yuenuem LCMS
JIMUEH3HOHHOrO  mporpammHoro | Moodle
obecrneyeHus CBobGoaHo
pacnpocTpaHsemoe
[0 ¢ orkpeiTEIM
KOZIOM: GNU
GENERAL PUBLIC
LICENSE;
-Jlorosop Ha
NIPEZIOCTaBICHHE
MOCTOSHHOTO JIOCTYNa
K cetH HurepHer ot
30.12.2019 Ne 800037
CamocToarensHas | Ilomemenus nns | MebGens ayIUTOpHas ¢ | MoroBop Ne 43-
paboTa CTyEHTOB | CaMOCTOATENBHOM | KONMYECTEOM paboumx mect B | 12/1712-2019 ot
paboThl COOTBETCTBMH ¢  KoiuyecTBoM | 18.11.2019;
obyuaroiuxcs CTyAeHTOB,  pabouyee  Mecto | -ITlnardopma Microsoft
[penojaBarens, nocka | Teams (B cocrase
ayJIMTOpHas. Microsoft Office-365)
KomnsrotepHas TexHuKa: | Jlorosop Ne 43-
KOMILIEKT npoeKHoHHoro | 12/1712-2019 ot
obopynoBanus: 18.11.2019;
HOYTOyK/koMnBIOTep, npoekTop, | - CHcTema

NPOEKLMOHHBIH 9KpaH/[0cKa.
YCTpOHCTBA, MOAKTIOYEHHBIE K

YIpaB/ieHUs y4yeOHBIM
KOHTEHTOM H
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CeTH obyuenunem LCMS
HHreprer, JOCTYII B | Moodle
SJIEKTPOHHYIO  MH(opMaLMoHHO- | CRoGonHO
obpazoparenbHyio cpeny HTHU pacnpocTpaHsemMoe
(punman)  Vp®dY, kommuekr |10 ¢ OTKPBITHIM
JMUECH3HOHHOTO  MPOTrpaMMHOIO | KOZOM: GNU
obecneyenus GENERAL PUBLIC
LICENSE;
-Horosop Ha
NpefocTaBlIeH e
MOCTOAHHOTO JOCTYNa
K cetd MHTepHeT ot
30.12.2019 Ne 800037
4 | Tekywmii VuebHas Meb6ens ayJMTOpHas ¢ | HoroBop Ne 43-
KOHTPOJb H ayMTOPHS 1A KONHYeCTBOM pabouux wmect B | 12/1712-2019 ot
MPOMEXYTOYHAs TEKYILEero COOTBETCTBHH ¢  konudecTsoM | 18.11.2019;
aTTecTanus KOHTPOJIS U CTymeHTOB,  paboyee  Mecto | -Ilnaropma Microsoft
MPOMEXYTOUHOH | mpenonaearens, nocka | Teams (B cocrase
aTTeCTALHH ayIMTOpHasl. Microsoft Office-365)
Komnsiotepnas TexHuka: | Jlorosop Ne 43-
KOMILJIEKT NpoeKIMOHHOro | 12/1712-2019 ot
obopynosanus: 18.11.2019;
HOYTOyK/KOMMbIOTEp, npoekrop, | - CHcreMa

NPOEKLMOHHEIH 9KpaH/mocKa.
YerpoiicTBa, noakmoudHHble K
CeTH

Hureprer, OCTYTI B

SJIEKTPOHHYIO HH(OPMALHOHHO-
obpasoBatensHylo cpexy HTHU
(bunuan)  VpdVY,  kommiekr
JIHLIEH3UOHHOTO  MPOrPaMMHOIO
obecneueHus

YOpaeleHHs yueOHbIM
KOHTEHTOM H
obyuenuem LCMS
Moodle

Croboano
pacnpocTtpaHseMoe
0 ¢ orkpeTEIM
KOAOM: GNU
GENERAL PUBLIC
LICENSE;

-lorosop Ha
NPEeIOCTABIIEHHE
MOCTOSHHOIO NOCTyNa
K ceTd MHTepHeT oT
30.12.2019 Ne 800037

4.3. PABOYAS IIPOTPAMMA U CLIATLIMHBI «3HOCOCTOMKOCTH MAIIIMH»

4.3.1. COIEP)KAHUE 1 OCOBEHHOCTH PEAJIM3AIIAU TUCIHUILIHHBI

4.3.3.1. Texnonoruu o6yqenns,
IIpy u3yueHMHM IWCUMIUHHEI mpEMeHseTcs

o0yueHus1.

HCI0/Ib3yeMble NPH H3YeHUH AUCIHIUIHHBI MOXY.Ist
TPaJMIMOHHAs (PENPOXYKTHBHAS) TEXHOIOTHS

4.3.3.2. IlnaHHpyeMBble Pe3yJIbTATHI 00y4eHHs (HHANKATOPHI) 0 JUCIHILIHHE

Koa u HanmeHoBanue

KOMIETEHIHH

Ilnanupyembie pe3yabTaThl 0Gyqenus (MHIHEKATOPLI)

OIIK-1. Cnocoben
dopmynuposate u pemars
3a/1a4H, OTHOCSLIHECS K
npogecCHOHANBHOM
AEATEIbHOCTH, IPUMEHSS

3HaThk:

YMmerhb:

PO2 3Hath Hcnonb3oBaHus GyHIaMeHTaIBHBIX €CTECTBEHHOHAYYHBIX
1 QUIIOCOGCKHX 3HAHHH B (opMynHpoBanuM  peluenuu 3anay
NPOECCHOHANBHOM NeATeNbHOCTH 3HAHMIA
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(yHIaMeHTaJIbHbIE 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEI
Pa3BUTHA IPUPOABI, YEIOBEKA H
ofLiecTsa

PO2 ymeTs onpeziensiTh KOHKpETHBIE MyTH PEILIEHHS 3334
NpoECCHOHANBHOI IETENBHOCTH HA OCHOBE (DYHIAMEHTATBHEIX
CCTECTBEHHOHAYYHbIX 3HAHHI

Baagers:

PO1 paSotas B komaHze, HOPMYIUPOBATH U PeLIaTh 3a/1a4u B paMKax
MOCTABJICHHOrO 3a/1aHus, OTHOCALIHECS K 06/1acTH npodeccHOHANLHO#
JeSTeNIbHOCTH.

OIIK-3. Cnoco6eH npoBoauTE
MCCIISIOBAHHUS W U3BICKAHHS [IJIs
pelleHH s IPUKIIaaHBIX
MH)KeHEPHBIX 3a/1a4
OTHOCHIIUXCS K
npoeccHoHaNIbHOM
JeATeNbHOCTH, BKJIIOYast
NIPOBEJIEHHE H3MEPEHHH,
TUTaHHUPOBAHHE W MOCTAHOBKY
9KCMEPUMEHTOB,
MHTEpIIPeTaLHMIO MONYYEHHBIX
pe3yNbTaToB

3HaTh:

PO 1 3HaTh OCHOBHbIE IPHEMBI K METO/IbI POBEAEHHS HCCIIENOBAHMI
M M3BICKAHHH, KOTOpPbIE MOTYT OBITH HCIIOJIB30BAHBI UTS PEIICHUS
NIOCTaBJSHHBIX NPUKJIAIHBIX 337124, OTHOCAILMXCA K
npodecCHOHANBHOM NeATENLHOCTH.

Ymets:

PO 1 3HaTb OCHOBHbIE IPHEMBI H METOIBI IPOBENEHHS HCCIIENOBAHMM
H M3BICKAHWH, KOTOpbIE MOTYT OBITH HCIIOJIL30BAHbI IS pEIEHHUs
NIOCTABJIEHHBIX NMPHKJIAHBIX 33124, OTHOCAIIMXCA K
npodeCcCHOHANBHOM 1€ATENLHOCTH.

Baagets:

PO2 coctaBuTh nnax npoBesieHHs UCCEN0BaHH M H3bICKAHHIA,
BKJTFOYAIOLIKH NepeyeHb He0OX0AMMBIX

OIIK-4. Criocoben
pa3pabaTeiBaTh 3/1€MEHTEI
TEXHHYECKHX 00BEKTOB, CHCTEM
Y TEXHOJIOTMYECKHX MPOLIECCOB
C Y4ETOM SKOHOMHYECKHX,
3KOJIOTHYECKHX, COLHANIBHBIX
OrpaHHYEHUH

3uars:

PO1 3Hatb obnacti GyHnaMeHTaNBbHBIX, OBILEHHKEHEPHBIX U APYTHX
HayK, OCBOCHHBIX 3a BpeMs 00y4€eHHs, 3HaHHA KOTOPBIX HCIIONB3YIOTCS
TpH pa3paboTKe 3a[aHHBIX HIEMEHTOB TEXHHYECKHX OOBEKTOB, CHCTEM
1 TEXHONIOIMYECKHX MPOLIECCOB ¢ YYETOM 3KOHOMHYECKHX,
9KOJIOTHYECKHUX, COLHANIBHBIX OrpaHHYEHMt

Ymerts:

PO1 ymeTs ouenuBaTh B3aHMOCBA3b pa3pabaThIBAEMOr0 3IEMEHTA ¢
TEXHUYECKHUM 0OBEKTOM, CHCTEMOM HJIM TeXHOIOTHYECKMM MPOLIECCOM
B LIETIOM

Baanern:

POI BeimonHuTh pa3paboTKy 3aJaHHOTO 3IEMEHTa TeXHHYECKHX
0OBEKTOB, CHCTEM H TEXHOJIOTHYECKHX MPOLIECCOB € YUETOM
3KOHOMHYECKHX, IKOJIOTHYECKHX, COLIMATBHBIX OrpaHHYEHHIH

4.3.3.3. Conep:xaHue QHCIHHIIHHBI

Kon
Pa3nen, Tema
pa3gena, Copep:xxanne
i AHCIHIIIHHBI
Bunel u3HammBaHus Knaccudukauus BUIOB H3HAIIMBAHHS. DHEpreTHYECKHit
TIOBEPXHOCTEH M X GayaHc pa3sHbIX BUIOB H3HAIUMBAHHUSA. XapaKTEPHCTHKH
kl oco6eHHOCTH M3HALIHBAIOLIMXCA Y3/I0B M [I€Taleli MeTajulypru4ecKkoro
obopynoBaHus.
H3HOoCOCTOHKOCTB YrnepoaucTelie cTanu, MHCTPYMEHTAIIbHbIE MAaTEPHAJTHI,
MalHHOCTPOUTENBHBIX abpa3MBHO-CTOMKHE CTaJIH H YYTYHBI,
EE MaTepHaloB KOPPO3HOHHOCTOHKHE CTaJTH M CILIABbI, KOMIIO3HTBHI,
HaHOMaTepHabl.
KonctpykTopckre MeTop! Cmaska ¥ cMa3ouHble MaTepuaisl. TpuboTexHHUECKHE
E3 CHHXKCHHs M3HOCA TNPUHLIMIBI KOHCTPYHPOBAHHS.
MeToap! ynpo4uHeHH HarunaBka M 3/1€KTPOHCKPOBOE JIETHPOBAHHE.
P4 ANre3HoHHbIe MOKPHITHA. MoauduLuposanue
NOBEPXHOCTH. BriOOp MeTOAOB yripoyHeHHs.
OKcniyaralys U peMOHT [Toaroroska K skcIuTyaTatui. PexxuM skcrutyartaimm.
S TexHuyeckoe o6CTyKUBAHUE, PEMOHTEI.

19



P6 Boccranosnenne usHoca Penosaums. PUpkIuHr,
P7 OKOHOMHKA H3HOCOCTOMKOCTH | MICTOYHHK SKOHOMHMH. DKOHOMMUS OT COKpallleHHs pacxoaa
3anacHbBIX YacTei

42.3.3.4. SI3pIk peaM3alui POrPAMMBI
IIporpamMma JHCIMILTMHE! peau3yeTcs Ha rocyIapcTBEHHOM si3bike Poccuitckoit Denepanuu.

YYEBHO-METOJUYECKOE n OBECIIEYEHHUE

JUCHUIIITAHBI

DJIeKTPOHHBIE pecypChI (H3JAHHS)
He ucnons3syrorcs

HH®OPMAITMOHHOE

IleyaTHbIe H3DaHUA

1. Tlenxun H.C. OcHOBEI TpuGomnoruy 1 Tpu6oTeXHuKH: yaeGHOE nocobue ms Boizos/ H.C.
Ilenxun, A H. Ilenxun, B.M. Cepbus, - 2-e U311, crepeoTHIl. — MockBa: MammHocTpoenue,
2011. -208c¢.

IlIpodeccnonanbHbIe 6a3bl JaHHBIX, MH(OPMANHOHHO-CIIPABOYHBIE H MIOMCKOBBIE CHCTEMBI
1.http:/lib.urfu.ru/mod/resource/view.php?id=1909
2.https://nti.urﬁ.i.ru/page/PeriodikaPoObrazovate]nvarogrammam#%D0%9C%DO%B 5%D1%82

3. https://biblioclub.ru/

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

5. \nuk-140-017\3aganus\Kabeapa MT

Marepnans! s un ¢ OB3
Bece komtent OBC mpencrasnen B BHAe (ailoB CHEMHATEHOIO dopmara s
BOCIIPOH3BE/ICHHs CHHTE3aTOPOM PEUH, a TaK XK€ B TECTOBOM BH/I€, IIPUTOAHOM JUIS IIPOUTEHHS C
HCIOB30BAHMEM SKPAHHOH JIYTIBI U HACTPOHKOM KOHTPACTHOCTH.

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTLINHBI

CeeeHust 00 OCHAIIEHHOCTH HCHHILIMHDI COENHATH3UPOBAHHBIM H J1a60paTopHBIM
000py10BaHHEM H POrPAMMHLIM oGecredeHneM

Ne Bun 3anatuit HaumenoBanne | OCHAIEHHOCTH CIIEMHAIBHEIX ITepeuens
o CIELHANBHBIX | IIOMEIICHHH U TOMEILEHUH IS IIPOrPaMMHOTO
IIOMEINEHUH U CaMOCTOSTENEHOM paboTEI obecrnieyenus.
IIOMEINCHUH 11 PexBu3uTEI
CaMOCTOSATEIFHO IMOATBEPKIAIOIIEr0
i1 paboTsI JOKYMEHTa
1 | Jlexuuu VYuyebHas Mebens ayaMTOpHas ¢ | -OnepaunonHas
ayIMTOpUS 1Jist KOMMYecTBOM pafoumx MecT B | cucteMa  Windows,
IIpOBENEHHSA COOTBETCTBHH C  KOJIMYECTBOM | O(HCHBIit naxkeT
JIEKMOHHBIX CTyaeHToB,  pabouee  Mecto | Microsoft Office
3aHATHH Tpernojagarens, nocka | Jlorosop Ne 43-
ayJIMTOpHas. 12/1712-2019 ot
Komneiotephas TexHuka: | 18.11.2019;
KOMIUIEKT npoekuuoHHoro | -ITnardopma Microsoft
obopynoBanus: Teams (B cocrase
HOYTOYK/KOMIIbIOTEp, mpoekTop, | Microsoft Office-365)
NPOEKLMOHHBIH 3Kpan/mocka. Joroeop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
YOpaBJIeHHs yueOHEIM
KOHTEHTOM M
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oby4ennem LCMS
Moodle

CeroGonHo
pacnpocTpaHseMoe
II0 ¢  oTKpBITHIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE

INpakTHueckue Vuebnas Meb6enb ayauTOpHas ¢ | -OnepaunonHas
3aHATHA ayaUTOpPHS 11 KOJMYECTBOM paboyMx MecT B | cHCTeMa Windows,
NPOBeIeHUA COOTBETCTBHH C  KOJIHYECTBOM | O(HMCHBIA naker
IPaKTHYECKHX CTyneHToB,  pabouee  Mecto | Microsoft Office
3aHATHH npenogapares, nocka | JJoroeop Ne 43-
ayAHUTOpHas. 12/1712-2019 ot
KomnsrotepHas TexHuka: | 18.11.2019;
KOMIIJIEKT npoekuxoHHoro | -Ilnardopma Microsoft
obopynoBaHus: Teams (B cocrase
HOyTOYK/KOMIIbIOTEP, TIpoeKTOp, | Microsoft Office-365)
NPOEKLIMOHHEIH skpan/nocka. | Jlorosop Ne 43-
Verpotictsa, noakmouéHusle k | 12/1712-2019 ot
CeTH 18.11.2019;
Hureprer, J0CTYIl B | - Cucrema
SNIEKTPOHHYIO HH(OPMALMOHHO- | yrpaB/ieHHs Y4e6HbIM
obpasoBarensiylo cpeny HTH | koHTeHTOM M
(¢unuan)  Yp®Y, komiuiekt | o6yuennem LCMS
JIHLIEH3HOHHOIO  nporpamMmHoro | Moodle
obecneveHus CaofonHo
pacrpocTpaHseMoe
IO ¢  oTKphITEIM
KOJOM: GNU
GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
TpenocTaBlIeHHe
MOCTOSHHOIO JOCTYymna
Kk cetu HHTepHeT oT
30.12.2019 Ne 800037
CamoctoarensHas | [Tomemenus qua | MeGens ayUTOpHas ¢ | Horosop Ne 43-
paboTa CTyAEHTOB | CAMOCTOATENbHOM | KonMuecTBOM pabounx Mect B | 12/1712-2019 ot
paboThl COOTBETCTBMM C KonudecTsoMm | 18.11.2019;
oby4aroluxcs crynentoB,  pabouee  Mmecto | -IInardopma Microsoft
npenojaBarens, nocka | Teams (B cocrase
ayMTOpHas. Microsoft Office-365)
KomnslotepHas TexHuka: | Jorosop Ne 43-
KOMILIEKT npoekuuonHoro | 12/1712-2019 ot
obopynoBaHus: 18.11.2019;
HOYTOYK/KOMIIBIOTEp, MpOEKTOp, | - CHcTeMa
NPOEeKLHOHHBIA 9KpaH/JI0CKa. | ynpaBlieHHs y4eOHBIM

VYerpoiicTBa, MOAKIIOYEHHBIE K
ceTH

Unrepner, JOCTYII B
3NEKTPOHHYI0 MH(OPMAaLHOHHO-
obpazopatensHyro cpeny HTH
(punuan) VYpdY, komIuiekT
JIMUEH3MOHHOTO  MPOTpaMMHOTO
obecneyeHus

KOHTEHTOM H
obyuenuem LCMS
Moodle

CeoGonHo
pacrpocTpaHiIeMoe
IO ¢ OTKpHITHIM
KOJIOM: GNU
GENERAL PUBLIC
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LICENSE,;

-JloroBop Ha
NpeJoCTaBJICHHE
MOCTOSHHOTO AOCTYIA
K ceti UHTepHer ot

30.12.2019 Ne 800037

4 | Texyumii VyeOHas
KOHTPOJIb U ayZIMTOpHUs AJIA
TPOME3KYTOUHAS TEKYLLEro
aTTecTalus KOHTPOJIS

MPOMEKYTOYHOIM
aTTecTaluu

Mebens ayuTopHas c
KOJIHYECTBOM paboyux MecT B
COOTBETCTBHH C  KOJIHYECTBOM
CTYHEHTOB,  paboyee  MecCTO
TnpernoaaBare’is, JocKa
ayIMTOpHasl.
KommetoTepHas
KOMILIEKT
obopynoBaHus:
HOYTOYK/KOMIBIOTEp, IPOEKTOP,
NPOEKLIMOHHBIH 3KpaH/mocka.
VetpolictBa, NOAKIIOUEHHBIE K
CeTH

HurepHer, JOCTYN B
3NIEKTPOHHYI0 HH(OPMALIMOHHO-
obpazoBarensHyio cpexy HTH

TEXHHKaA:
IIPOEKIIHOHHOTO

(bumman) YpdVY,  kommaekt
JIMUEH3MOHHOTO  MPOrpaMMHOro
obecrnieueHH

JoroBop Ne 43-
12/1712-2019 ot
18.11.2019;
-ITnardopma Microsoft
Teams (B cocTaBe
Microsoft Office-365)
JoroBop Ne 43-
12/1712-2019 ot
18.11.2019;

- Cucrema
YIpaBIEHHS YUeOHBIM
KOHTEHTOM H
obyuenuem LCMS
Moodle

Csob6oxHo
pacrnpocTpaHseMoe
IO ¢ oTKpeITEIM
KOZIOM: GNU
GENERAL PUBLIC
LICENSE;

-Jloroeop Ha
NpeIOCTaB/IEHHE
NIOCTOAHHOTO JOCTYyMa
K ceTH MHTepHeT oT
30.12.2019 Ne 800037

2.4. PABOYAS ITPOTPAMMA JUCHUILINHBI «OBPABOTKA METAJLJIOB
JABJIEHUEM»

2.4.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3AITAU JUCHUATILINHBI

2.4.4.1. Texnosoruu o0y4eHus1, HCII0/Ib3yeMble NPH U3y YeHAH AHCIMILTHHBI MOIY.JIst
IIpn u3yYeHHH IUCHHMIUIMHEI IPHMEHSETCS TpaguIMOHHAsS (penponyKTHBHASA) TEXHOJIOTHS

o0y4eHus.

2.4.4.2. ILianupyemble pe3y IbTaThl 00y4eHHs (HHIMKATOPBI) 110 AHCIUILTHHE

Kon 1 HaumeHoBaHue
KOMIIETEHINH

IL1annpyembie pesynbTaThl 06y4eHus (MHANKATOPHI)

OIIK-5. Cnocoben 3uarh:
pazpabarbiBaTh, 0QOPMIATE U
HCTIONB30BATE TEXHHYECKYIO
NPOEKTHYIO U
9KCIUTYaTallHOHHYIO
JIOKYMEHTALIUIO B COOTBETCTBHH
¢ TpebOBaHHUAMHU AEHCTBYIOIIHX

HOPMAaTHBHBIX TOKYMCHTOB

Ymern:

PO1 3Hath OCHOBHBIE BHABI H (JOPMBI OPraHH3aLHOHHO-TEXHHYECKOH
1 NIPOEKTHOM JIOKYMEHTALMH, HCTIOJIb3YEMbIE B 06/1aCTH
npo(ecCHOHANLHOM AESTENBHOCTH

POI ymets onpenenuts HeoGX0MMBIH /18 pelleHHs 33134
npodeccHoHanbHO# NeSTeNbHOCTH HabOP TEXHUYECKOH MPOEKTHOI 1
9KETITYaTallHOHHOH TOKYMEHTALMH
Biiapers:

PO1 odopmasaTk 1 COrNacoBLIBATE TEXHHYECKYHO MPOEKTHYIO H
9KCILTYaTallHOHHYIO AJOKYMEHTAIIHIO
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OIIK-7. Cniocoben
9KCIUTYaTHPOBaTh
TEXHOJIOTHYECKOE
obopynoBanue, BHINOIHATE
TEXHOJIOTHYECKHE OMepalLyH,
KOHTPOJIMPOBATh
KOJIHYECTBEHHBIE H
Ka4yeCTBEHHBIE M0KA3aTe/ U
TNOJTy4aeMOH MPORYKIHH,
ToKa3aTeH 3Hepro- 1
pecypcoadheKTHBHOCTH
NIPOM3BOICTBEHHOIO LMKJIA H
MpPOJIyKTa, OCYILUECTBIIATh

METPOIIOTHYECKOE obecrnieueHue

[TPOM3BOACTBEHHOI
JIeATENBHOCTH

3nare:

PO2 3nars TIPMHLIUIT A€HCTBUA OCHOBHOIO TEXHOJIOTHYECKOrO
o6GopynosaHus

Ymern:

PO2 ymets onpenensts Heob6xoaumoe TexHomornyeckoe
060pyHOBaHHE VIS BHINOMHEHHS TEXHONOTMYECKHX oneparui
Baagern:

PO2 enaners HaBbIkaMu ofiepkanus B npoLecce NPOH3BOJCTBEHHOM
OKCILTyaTalliH 3a1aHHBIC PEXXMMBI TEXHOTIOTHYECKHX ONepaLuii 1
napaMeTpel paboTel HEOOXOAMMOr0 060pPyAOBaHH, 0GECIEYMBAIOLIHE
NPOM3BOAMTENILHOCTE U KaA4€CTBO IOJTy4aeMOM POIyKIHK

I1IK-6. Pemate cranaapTHele
3a1a4u NpodecCHOHAIbHOM
NEATENBHOCTH Ha OCHOBE
HMH(POPMALIHOHHOM H

GubmHorpaduuecKkol KyasTyph

C MPUMEHEHHEM
HHOPMALIHOHHO-
KOMMYHHKaL[HOHHBIX
TEXHONOrHH

3HaTh:

PO1 3Hath 0CHOBHBIE IPUHLKIIBI NPOBEACHHS (buznueckoro
SKCMEPHMEHTA ¥ METO/Ibl H3MEPEHHH Pa3THYHBIX PHU3HYECKHX
BETUYHH

Ymers:

PO1 ymeTe nporHosupoBats u onpegensTs cBoiicTsa COEAMHEHMUI 1
HanpaB/IeHU XMMUYECKHX PeaKLMii MPOBOAUTE SKCIEPHMEHT Ha
OCHOBE (DM3HYECKHX METOJIOB MCCIIEAOBAHMUS

Baapers:

PO1 Bnazeth pacueTHHIMM METOIHKAMH OLIEHKH CTEMEHH Pa3BUTHA
OCHOBHBIX AB/IEHHIA, [TApAMETPOB U MOKa3aTesieH MPoLeccoB
TIOJTyY€HHS CIIJIABOB Ha OCHOBE JKeNe3a

2.4.4.3. Copep:xanne JHCHUIIHHBI

Kop
Pa3pen, Tema
pasfeJia, Conep:xanue
i JAMCHHILIHHBI
Beenenne. OcHoBHble crocoGbl 06pafoTkH  MeTamIoB
naenenneM. OdQeKTHBHOCTL Hcrob3oBanus OMJ] mo
OcHoBHbIe crIocoGBI CPaBHEHHIO C IPYTrMMHU CI0COOaMH NOJTyYeHHs aeTaneit
00paboTkH MeTaIoB Du3HYECKHE OCHOBHI M TOHATHS O IUIACTHYECKOH
P1 nasneHreM. OCHOBBI nedopMaryH. OcHoBHblE TI0JIOXKEHHS TEOPHH
MIaCTHYECKOH AedopMalu | muiacTuyHocTH. OmnpeneneHne Koa(hdHLMEeHTa TpeHHs Ha
METaJIJIOB KOHTaKTHOH MoOBepxHOCcTH. Hccienmoanwe  BiauMAHMS
00paboTKH  maBieHHeM  Ha MaKpoCTpyKTypy H
MeXaHH4YECKHE CBOMCTBA METAJLIOB.
Harpes  sarotoBok.  TemneparypHsle HHTEpPBAJIbI
06paboTkH METalnIoB JaBleHHEM. PexuMbl OX1akIeHHs
IMoaroroeka 3aroToBok K metamna. Harpesarenshsie neun. BeiGop TemneparypHoro
ke 06paboTke naBieHHEM PEeKHMMa Harpesa CTaJlbHBIX 3aroTOBOK Iepen o6paboTkoit
naenenueM. Mccienosanue BIMAHHMS TeMIepaTypsl Ha
TJIACTHYHOCTE U CONPOTHBJIEHHE Ae)OPMHUPOBAHMIO.
Cnoco6bl  mpokatku.  CopTameHr. O6opynosanue
P3 IIpokarka Meranna .
NPOKATHBIX LEXOB. YCTPOHCTBO NPOKATHOrO CTAHA
CywmHocts  npouecca BojioueHus. HWHCTpyMeHTHI U
L i Mﬁumﬂ A Bgnoqenna. i
P5 IIpeccoranue Texnonorus npeccosanus. O6opynoBanue u HHCTPYMEHT
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IU1S TIPECCOBaHMS.
OcHoBHble  onmepanuu npu  cBOOOAHOH  KOBKe.
Pé6 CrobozaHas koBka O6opynoBaune 18 cBOGONHON KOBKH. Hsrotosnenue
NIOKOBKH METOIOM CBOGOIHOH KOBKH.
Buner  o6beMHOH  mITamMmoBkw. O6opynoBanne u
O A R e Sais MHCTPYMEHT ISl LITAMITIOBKH. i
P7 e OGopynoBane ©  ocHOBHBIE OMnepalMy  JIMCTOBOIH
WTaMMOBKH.  OCHOBBI  TEXHOJOTHYECKOrO nporiecca
XOJIOAHOH JIMCTOBOM IITAMITOBKH.

2.4.4.4. 5I3pIK peanH3aUMA NPOrPaAMMBI
IIporpamma mucHmIIHEE! peann3yercs Ha FOCYNapcTBEHHOM sA3bIke Poccuiickoin ®eneparm.

YYEBHO-METOJAUYECKOE 14| HH®OPMAIIMOHHOE OBECIIEYEHUE
AACIHUITITHBI

DJIEKTPOHHEIE pecypesl (m31anun)

1. KoncrauturoB, W.J. OCHOBEI TeXHOIOTHUECKHX [porieccoB  00pabOTKH MeTaylIoB
JaBlieHHuEeM : yuebHuk / U.JI. Koncrautunos, C.B. CunensHuKoOB ; MunnctepcTBo 06pasoBanus
u Hayku Poccuiickoit ®enepanuu, Cubupckuit ®enepansubrit yHHBEpCHTET. - KpacHospck :
Cubupckuit Genepanbubit yaupepcurer, 2015. - 488 c. - TablL., cxeM., rpad., wi. - Bubmrorp.: c.
467-471. - ISBN 978-5-7638-3166-5 ; To xe [DnexTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=435694

2. OCHOBBI TEXHOIIOTHYECKHX IIPOLIECCOR 00paboTKH METAILIOB IABIICHUEM : yuebHoe mocobue
/T'. B. Illumos, C. I1. BypkuH; mox o6, pen. C. IT. Bypxuna. — Exarepun6ypr: M3n-so Vpan.
yH-1a, 2014.— 160 c. — ISBN 978-5-7996-1221-4. http://hd].handle.net/ 10995/26154

3. Kommrroteproe MogenupoBanue TPONeCcCOB 00pabOTKH METAILIOB IaBJICHHEM ° y4ebHoe
nocobue / A. A. Borartos [u ap.] ; mox obmeit penaxuuer A. A. Boratopa ; Mua#CTEpCTBO
oOpa3zoBaHug U Hayku Poccuiickoi Qenepanun, Ypansckuit benepaisHerit YHHBEDPCHTET HMEHH
nepBoro IIpesunenta Poccuu B.H. Enpnuna, — Exarepun6ypr : Usnarenscto Vpansckoro
yHuBepenTeta, 2018. — 248 ¢. — ISBN 978-5-7996-2390-6. http://hdLhandle.net/ 10995/60938
IeuyaTHbie H3ganus

1. Koncrantunor Y. JI. OCHOBBI TeXHONOTHYECKHX IIpoeccoB 06paboTKK METa/LTOB
rasnenueM [Teker] : yae6uux / Y. JI. Koncrantunos, C. B. CunenbHukoB ; MuH-BO
oGpasoBanus u Hayku P®, Cubupck. enep. yu-1. - 2-e u3y., crep. - Mocksa : HUH®PA-M,
2018. - 486, [2] c.

2. KoHCTpyKnHOHHEIE U QYHKIMOHAIBHEIE MaTepHalbl Ha METAJUIMIECKOH OCHOBE : ydeGHOe
nocobue / B. M. ®ap6ep [u np.] ; mox o6, pen. A. A. Tlomosa. — Exatepun6ypr : U3n-so Ypain.
yH-Ta, 2014. — 252 c. — ISBN 978-5-7996-1089-0.

IIpodeccnonanbupie 6asp1 JaHHBIX, HH(OPMALHOHHO-CIIPABOYHBIE H MIOUCKOBBIE CHCTEMBI
Lhttp://lib.urfu.ru/mod/resource/view.php?id=1909
2.https ://nti.urfu.ru/page/PeriodikaPoObrazovatelnvarogrammam#%DO%9C%DO%BS%D 1%82
3. https://biblioclub.ru/
4. http://www.iprbookshop.ru/586.html
5. \nuk-140-017\3anauus\Kadbenpa MT

Marepuaas pas sun ¢ OB3
Becs xontent OBC npezcrasnen B Bune (haiiios crenuatsHOro (opmara s BocnpoH3BeneHns
CHHTE3aTOPOM pPEYH, a Tak XK€ B TECTOBOM BHJIE, IPUTOJHOM JUIS MPOYTEHHS ¢ HCIOIB30BAHMUEM
3KPaHHOH JIYIIbl H HACTPOHKOM KOHTPACTHOCTH.

2.4.2. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE AACOUILINHBI
CeeneHnss 00 OCHALIEHHOCTH JHCIHILIHHBI CHENMATM3HPOBAHHBIM H J1a00PaTOPHBIM
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000py/I0BaHHEM H NPOTPAMMHBIM obecnedennem

Ne Bun zanaruit Hanmenopanne | OCHAIEHHOCT CIIEHATBHBIX ITepeuens
i CICHHAIBHBIX | MMOMELIEHUH U MOMEINEHHUH IS NIPOrpaMMHOT0
MMOMEINEHUH U CaMOCTOATENIEHOH paboTEI obecrieueHus.
NOMEIIEHNH JIs PexBuzutsl
CaMOCTOSATEIEHO MIOATBEPKAAOIIETO
# paboTEI JOKYMEHTa
1 | Jlexuuu Vyebuas Meb6enn ayJUTOpHas ¢ | -Onepauunonnas
ayauTOpHA IUIA KONMYeCTBOM palouux MeCT B | cHCTeMa Windows,
NpoBeeHus COOTBETCTBHM C  KOJIMYECTBOM | OUCHBII naket
JIEKLIMOHHBIX cTynentoB,  pabouee  Mecto | Microsoft Office
3aHATHH MIpenoaarare, nocka | Horosop Ne 43-
ayIHMTOpHAA. 12/1712-2019 or
KomnsrotepHas TexHHka: | 18.11.2019;
KOMIUIEKT npoekuuoHHoro | -ITnardopma Microsoft
obopynoBaHms: Teams (B coctaBe
HOYTOYK/KOMMBIOTEp, mpoekTop, | Microsoft Office-365)
NPOEKI[HOHHBIN 3KpaH/mocKa. JoroBop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
YNpaBIeHHA YueOHBIM
KOHTEHTOM U
o6yuenuem LCMS
Moodle
CeobonHo
pacrnpocTpaHsemMoe
IO ¢ oTKpeITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE
2 | JlaGopatopHsie Vuebnas MebGens ayauTopHas ¢ | -Onepauyonnas
paboTsl ay[MTOpHA AN | KOJIMYECTBOM pabo4yMx MecT B | CHCTeMa Windows,
NpOBEACHUA COOTBETCTBHH C  KOJIMYECTBOM | OQMCHBIii NakeT
nabopaTOpHBIX | cTyneHTOB,  paGouee  Mecto | Microsoft Office
pabor TpernojaBaTens, nocka | Jloroeop Ne 43-
ayAMTOpHas. 12/1712-2019 ot
KomnbtotepHas TexHuka: | 18.11.2019;
KOMIIJIEKT npoekuronHoro | -Ilnardopma Microsoft
obopynoBaHHs: Teams (B cocrase
HOYTOYK/KOMIbIOTEp, mpoekTop, | Microsoft Office-365)
NPOEKLMOHHBIH skpan/focka. | Jorosop Ne 43-
Yerpolictea, mnoawmouéHHble k | 12/1712-2019 ot
ceTH 18.11.2019;
Hurepeer, JOCTYN B | - Cucrema

SNIEKTPOHHYIO HH(OPMaLMOHHO-
obpasosatenbHylo cpexy HTH

(punuan) YpdV,  kommiekr
JIMLEH3MOHHOTO  MPOrpaMMHOTO
obecneuenus

yTipaB/ieHus y4eOHBIM
KOHTEHTOM H
obyueHuem LCMS
Moodle

CeobonHo
pacnpocTpaHseMoe
IO ¢  oTkpHITEIM
KOZAOM: GNU
GENERAL PUBLIC
LICENSE;

-Jloroeop Ha
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NpeIOCTaBIEHHE
[IOCTOSIHHOT'O JOCTyTa
K cetd MHTepHer ot
30.12.2019 Ne 800037

CamocTosTenpHas
paboTa cTyaeHToB

ITomMerenus ans
CaMOCTOATENBHOM
paboTs!
obyuJaroLuxcs

Mebens ayJIUTOpHas c
KOJIHYeCTBOM pabouux MecT B

COOTBETCTBHH C  KOJIHYECTBOM
CTyneHToB,  paboyee  MecTo
npemnoaaBarelis, JI0cKa
ayIHUTOpHasl.

KomnsroTephas TEXHHKa:
KOMILIEKT MPOEKLIHOHHOTO
obopynoBanus:
HOYTOYK/KOMIIBIOTEp, [POEKTOP,
NPOEKIMOHHBII 3KpaH/focKa.

VeTpoiicTBa, MOAKMIOYEHHBIE K

Horoeop No 43-
12/1712-2019 ot
18.11.2019;
-IInardopma Microsoft
Teams (B cocrase
Microsoft Office-365)
Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;

- Cucrema
YIpaBlIeHHs Y4eOHBIM
KOHTEHTOM H

CeTH obyuenuem LCMS
HurepHer, IOCTYII B | Moodle
3JIEKTPOHHYI0 HHpopMauuoHHO- | CBo6oAHO
obpazoparensHyio cpeny HTH | pacnpoctpansemoe
(pumuan)  VpdY, kommuekr [[I0 ¢ OTKpBITHIM
JIHLEH3HOHHOIO0  MPOTPaMMHOIO | KOIOM: GNU
obecneueHus GENERAL PUBLIC
LICENSE;
-Horosop Ha
NpeI0CTaBIIEHHE
NOCTOAHHOTO AOCTYIa
K ceTH MHTepHeT ot
30.12.2019 Ne 800037
Tekyiumit VuebHas Mebens ayJMTOpHas ¢ | Morosop Ne 43-
KOHTpOJIb H ayqUTOpHUA A KoJMM4ecTBOM pabouux Mmect B | 12/1712-2019 ot
MPOMEXXYTOYHAs TEKYIIEro COOTBETCTBHM ¢ KosuyecTBoM | 18.11.2019;
aTTecTalusa KOHTpOJIS U crynentoB,  pabouee  Mmecto | -Ilmatdopma Microsoft
NPOMEKYTOUHOH | mpenonasatens, nocka | Teams (B cocrase
aTTeCTaluH ayHTOpHasl. Microsoft Office-365)
KomneroTepHas TexHHKa: | Jlorosop Ne 43-
KOMIUIEKT npoekuuoHHoro | 12/1712-2019 or
obopynoBaHus: 18.11.2019;
HOYTOYK/KOMIIBIOTEp, TMpPOeKTop, | - CucreMa
NPOEKLIMOHHBIA 9KpaH//IOCKa. | ynpaBieHHs y4eOHbIM
VYcTpoiicTBa, MONKIIOYEHHBIE K | KOHTEHTOM M
CeTH obyyenuem LCMS
Hureprer, JOCTyT B | Moodle
SNIEKTPOHHYI0 MH(pOpMaMoHHO- | CBOGOAHO
obpasoparensHyto cpeny HTHU | pacnpocrpansemoe
(dunuan) VpdY, xommaekt [ [I0 ¢ OTKpHITBIM
JIMLEH3HOHHOTO  TNPOrPaMMHOTO | KOJOM: GNU
obecneyeHus GENERAL PUBLIC

LICENSE;

-JloroBop Ha
IpeaoCcTaBlIeHue
MOCTOSHHOIO A0CTYIA
K ceTd MHTepHET OT

30.12.2019 Ne 800037
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