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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuar 1o HarpaBJIeHHIO
noarotoBku 22.03.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouass mporpamma paccMoTpeHa W 0a00peHa Ha 3acenaHuu kKadeapwl JIUTEHHBIX
IPOIIECCOB U MAaTEPUAIOBEICHHUS !

21.01.2022, npotokon Ne 6 o, ,4/
3aB. kapempoit T H.A. ®eokTrcTOB

PaGouast mporpamma o100pena Meroauyeckoit komuccnein UMMuM

15.02.2022 r. mporokosa Ne 6 - e -
Ipencenarens . A.C. CaBuHOB
PaGouas mporpaMma cocTaBleHa: - . 4‘ Pt
npodeccop kabeapst JINIUM, n-p TexH. HayK B.I1. YepHos
/

PerieH3eHT: /%
3aB. Kadenpoit [IDubXX /I, kana. TexH. HayK S Z A TO. Tlepatunckuii
/



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB M MATEPUATOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanuszanuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kadeapsl JIMTSHHBIX MPOIIECCOB U MATEPUATIOBEICHHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eoktuctoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB M MAaTEPUATIOBEICHHSI

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoenust AuCUUILIUHBI «[IpOM3BOACTBO OTIMBOK M3 LBETHBIX CIIJIABOBY
SIBJISIFOTCSA:

- IPUBUTH OYAYIIUM CIIELUATUCTaM-TUTeHIINKaM ITyOOKHEe 3HAHUS O TEXHOJIOTUYECKUX
OCHOBaxX MPOU3BOJICTBA OTJIMBOK M CIUTKOB M3 LIBETHBIX METAJJIOB U CIUIABOB, O CTPYKType U
CBOICTBAxX LIBETHOT'O JIUThSI.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucuummuaa [Ipou3BOICTBO OTIMBOK M3 IBETHBIX CIJIABOB BXOJUT B YacCTh Y4eOHOTO
miaHa (QopMupyeMyro ydacTHMKaMH 0Opa30oBaTeIbHBIX OTHOIICHUH  00pa3oBaTEIbHOM
MpOrpaMMBbl.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHMS  (YMEHHWs,  BJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS TUCIUILINH/ IPAKTHK:

MareMaTuka

dusnka

dusnueckas XUMH

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILTIH/TPAKTHK:

[ToaroroBka Kk ciaye u cjaua rocyapCTBEHHOTO HK3aMeHa

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHUs AUCUMILIMHBI (MOAyIs) «IIpon3BOACTBO OTIMBOK M3 IIBETHBIX
CIUIaBOBY 00y4aroLIHiics 10JKEeH 00J1aAaTh CIeIyIOIUMI KOMIIETEHIUSIMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETSHITUN

[1K-1 CnocoGeH miaHMpOBaTh NMPOM3BOACTBEHHBIN MpoIecC MoApa3AeieHu TUTEHHBIX 1IEXOB
110 00eCIeUYEHHUI0 KOJINYECTBA U KaueCTBa W31l

IK-1.1 OneHuBaeT MNPOU3BOACTBEHHYIO CHUTYAI[MI0 TEXHOJIOTMYECKH CBSI3aHHBIX
IIPOLIECCOB ITPOU3BOJICTBA JUTEHHOMN POTYKIIMI
I1K-1.2 Pemraer npodeccruonanbHble 3aa4u MO IIAHKPOBAHUIO TPOU3BOICTBEHHOM

JCATCIIBHOCTH HOI[‘pa?u)IeJ'IGHI/II\/JI

[1K-2 CriocobeH KOHTPOJIHMPOBATH BBHIMOJHEHHE TEXHOJOTHYECKUX IPOIECCOB M MPHHUMATH
pELIEHNUS 10 YCTPAHEHUIO IPUYMH UX HAPYIIEHUI

[1IK-2.1 O6maaetT TEOPETUICCKUMH 3HAHUSIMU OCHOB M MPAKTUUYECKUMHU HABBIKAMU
MPOMU3BOACTBA JIUTHIX U3ACIUN U3 Pa3INYHBIX MATEPHAIOB




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKkTHas pabora — 86,8 akaj. 4acos:
— aynuropHas — 85 akaj. 4acos;
— BHeaynuTopHas — 1,8 akaj. yacos;
— caMocTosTeNbHAs pabota — 21,2 aka. 4yacos;
— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,

dopma arTecTaluuy - 3a4eT

AynuropHas g
o | KoHTaKTHas pabota E 3 ®dopma TeKyIero
=
N B aKaj. yacax 2] Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) == . p Kon
S 3 © | caMOCTOATENBHOM | yCIeBaeMOCTH U
JUCLUTUTAHBI 5 S . | xommeTeHuK
O g £ paboThI TIPOMEKYTOUHOM
nab. | mpakr. | 3 Q@
Jlek. 2 aTTecTaluu
3aH. 3aH. | O &
1. Knaccuduxanus,
MIPOM3BOICTBO u obnactu
IPUMEHEHUS I[BETHBIX
1.1 Beenpenue. IIpenmer u
3aja4n HK ca gﬂiqeﬁne Wsyucnme
HB’I:}THLIX pre.TaJ'IJ'IOB u TEXHHUECKOIA MK-11,
2 JUTEPATYPHI, YcTHBIN orpoc TK-1.2,
CITABOB UL
YTEHHE KOHCIIEKTa TIK-2.1
0OIIECTBEHHOTO o
JeKLUi
TIPOU3BOJICTBA
1.2 Venosnas| 6
Knaccupukanus ©u - oO0Imas Nzyuenwue
XapaKTEepUCTUKA I[BETHBIX TEXHUYECKOM K-1.1,
METAJUIOB M CIUIABOB. 3 JIUTEPaTypHL, VYerHbli onpoc TIK-1.2,
CriocoOsI MOJTyYCHUS YTEHUE KOHCIIEKTA TK-2.1
CILJIaBOB. CaoticTBa JIEKLMI
JKHTKAX METAJLIOB U
HWroro no pazneny 5
2. OcHOBBI TEOpUH
MIPOM3BOJICTBA CILUIABOB
Nsyuenune
TEXHUYECKOM
. JUTEPATYPHI
2.1 BzanmoneicTsue PaTypel,
YTEHUE KOHCIIEKTA
CIUIaBOB c rasamu, [ TaGopaTopHas TIK-1.1,
¢dorocamu,  tmiakamu - H| 6 3 8 7 i parop TIK-1.2,
N o BBINOJIHEHUE pabora
(dyrepoBkoii  meueir U TK-2.1
. MIPaKTHYECKOTO
KOBIIIEH
3aJaHus
(y1rabopaTopHoit
paboThl)




Uzyuenne

TEXHUUYECKOHN
2.2 JlerupoBanue,
JUTEPATypEI,
paduHUpOBaHUE,
YTEHUE KOHCIIEKTa
MOJU(HUIIUPOBaHNE U N TIK-1.1,
. JICKIUH, JlaGoparopHast
o0mmii MOPSIOK 6 2 TIK-1.2,
BBIITOJIHEHHE pabora
MIPUTOTOBJIEHHS  CILIABOB. IK-2.1
MIPaKTHYECKOTO
[[IuxToBBIE MaTepuadbl M
3aJlaHus
MOJITOTOBKA MX K IJIABKE .
(;1abopaTtopHoit
paboThI)
Hrtoro no pazgeny 14 9
3. Ileun mng MIaBKM IBETHBIX
METAJUIOB U CIJIABOB
Wzyuenne
o TEeXHUUECKOU
3.1 Knaccudukanus nedei. IHTEDATYDEL
TomnuBHEIE ey, PaType, TIK-1.1,
yreHue KoHcrekra | JlabopaTopHble
3IEKTPOIICUH 6 N TIK-1.2,
JIEKIIHH, 3aHATHS
CONPOTHBIICHUS, TIK-2.1
BBITIOJTHEHNE
MHIYKIIHOHHBIE TTeYN N
1a00paTOpHOI
paboTHI
6
Wzyuenue
TEeXHUYECKOU
3.2 Jyrossie neuuy, JUTEPATYPBI, K-1.1
IJIa3MEHHO-IyTOBbIE YTEHUE KOHCIIEKTa . .
AT i 2/11 N YcTHBIN onpoc TIK-1.2,
AIIEKTPOHHO-TY4EBbIC JIEKIIHH, K2 1
YCTaHOBKH BBITIOJTHEHNE '
HPaKTHYECKOTO
3agaHus
Hroro no pazneny 6 2/11
4. TIpous3BOICTBO OTIMBOK M3
ATIOMHHHEBBIX CIUIABOB CILIABOB
41 Knaccuduxanys, Nzyuenue
TEXHO-JIOTUYECKHUE TEXHUYECKOM TIK-1.1,
CBOWCTBa u obnactu JUTEPATYPBI, VYerHblii onpoc [K-1.2,
MIPUMEHEHUS YTeHHE KOHCIIEKTa TIK-2.1
ITIOMUHHEBBIX CIIAaBOB JEKIUA
Nzyuenue
TEXHUYECKON
JUTEPATYPEI,
YTEHUE KOHCIIEKTA
4.2 OcoOeHHOCTH TUIaBKU JICKIAN JlabopaTopHsbie TK-1.1,
' 6 2/11 ’ TK-1.2,
AIIOMUHUS U €T0 CIUIaBOB BBITTOJTHEHUE 3aHATHS K21
6 MIPaKTHYECKOTO '
3a/laHus
(yrabopaTopHoit
paboThl)
NsyueHnue
TEXHUYECKOI
JUTEPATYPHI
4.3 OcobeHHocTn paTypsl, TIK-1.1,
yreHue KoHcrnekra | JlaGopaTopHas
MOJIy4YeHUs] OTJIIMBOK U3 2/11 [ aBoTa TIK-1.2,
AIIOMUHHUEBBIX CIJIaBOB ’ p MK-2.1
BBITTOJTHECHUE
nabopaTtopHOH
paboTHI
Hroro no paspeny 8/11 | 2/11

5. HpOI/IBBO,HCTBO OTJIMBOK U3
Mar"HMeBbBIX CIIJIAaBOB




51 Knaccuduxanus, Wzyuenne
TEXHOJIOTHYECKHE CBOMCTBA TEXHUYECKOU TIK-1.1,
u o0nacTu INpUMEHEHMS 2 JUTEPATYPBHI, VYerHsIi onpoc IK-1.2,
OTJIMBOK M3 MAarHHEBELIX YTEeHHEe KOHCIIEKTa TIK-2.1
CILJIaBOB JICKIUI
Wzyuenne
TEXHHYECKOU
JIUTEPATYPBI,
YTEeHHE KOHCIIEKTa
5.2 Oco0OeHHOCTH ILIaBKHU JIEKITHH, JlaGopartopHast IK-1.1,
4 2/11 | 2/11 5 TIK-1.2,
MardueBBIX CIUIABOB BBIIIOJHEHHE pabora K21
MIPAKTUYECKOTO '
3aaHNs
(;1rabopaTtopHoit
paboTbI)
Nzyuenne
TEXHUYECKOM
JIUTEPATYPHI
5.3 OcobennocTi qTeHHeII)wH}g;[e;cTa JlabopaTopHas IK-1.1,
MOJYYEeHUS OTJIIMBOK W3 2 2/11 J— 211)60T§ TIK-1.2,
MardueBEBIX CIUIABOB i p TIK-2.1
BBEITIOJTHEHHE
naboparopHoOn
paboThI
Hroro no pazneny 8 421 | 2/11 5
6. TIpou3BOICTBO OTIHBOK W3
MEJHBIX CIIJIABOB
6.1 Knaccudukanus, Uzyuenwue
TEXHOJIOTMYECKHE CBOICTBA TEXHUYECKOM TIK-1.1,
U o0JacTH TpPUMCHEHUS 1 JUTEPATYPHI, YCTHBIN orpoc TK-1.2,
OTJIMBOK u3 MEIHBIX YTeHHE KOHCIIEKTA TIK-2.1
CILIAaBOB JICKITUI
Nsyuenune
TEXHUYECKOM
JIUTEPATYPHI
PATYDEL, TK-1.1,
6.2 OcoOeHHOCTH IIJIaBKH 3 2 yreHue KoHcrnekra | JlabGopaTopHas K-1.2
MEIHBIX CILIABOB JIEKIIAHI aboTa L
LA p K-2.1
BBITIOJTHCHUC
nmabopaTopHOt
paboThI
Nsyuenune
TEXHUYECKOM
JIUTEPATYPHI
6.3 OcobeHHOCTH yTerme I:( OH};I:TC;(Ta TIK-1.1,
MOJYYEeHUSI OTJIIMBOK W3 2 2/11 | 11,2 N YCTHBIN onpoc TIK-1.2,
JIEKITHH,
MEIHBIX CIIABOB TIK-2.1
BBITIOJTHCHUC
MPAKTUYECKOTO
3aJaHus
HWroro no pazneny 6 2 2/11 | 11,2
Uroro 3a cemectp 34 (34311 | 17/41 | 21,2 3a4éT
HToro no gucLUIINHE 34 | 34/311 | 17/41 | 21,2 3a4yeT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Ha nepBom 3anATHH ciemyeT JeTalbHO paccka3zaTh 00 o0pa3oBaTeNbHBIX LENAX U
3aJadax M3y4eHus AUCUMIUIMHBL CrenyeT MpelCTaBUTh CTPYKTYPY Kypca M MpOrpaMMmy €ro
M3YYEHHUS C YKa3aHHEM MEePBOMCTOYHUKOB. [loaTanmHo onucath croco0bl TOCTUXKEHUS 3aJaHHBIX
pesynbraToB-nieneii. Jlarb uHpopMaIuioo 00 00beMe MPAKTUYECKUX 3aHITUH M Jab0paTOPHBIX
paboT 1 00 yCIOBHIX MOTYYCHHS 3a4UeTa.

Jlekuuu TPOXOIAT B TpaguIMOHHOH Qopme. HWubopmanmoHHas JeKuus -
nocJie0BaTeIbHOE U3JI0KEHHNE MaTepralla B JUCIIUILIMHAPHOMN JIOTHKE.

[Ipy mnpoBeneHWM TPAKTHYECKUX 3aHSATHH HCIONB3YIOTCS paboTa B KOMaHIE |
o0CyXXJIeHHE TMOJIYYeHHBIX pe3yiabTaToB. Ha KakIoM MpakTUYeCKOM 3aHSATUU CTYICHTHI
0pOpMIISAIOT OTYET, B KOTOPOM HEOOXOAMMO MPUBECTHU: KPATKUE TEOPETUUECKHUE TaHHBIE I10
BOIIpOcaM pabOThI; ONTMCAHNE YCTAHOBOK (000OpYAOBaHMS) U PUHIIMI PAOOTHI 000Dy I0BaHUS.

JIaboparopHast paboTa — opranu3anus yueOHO! paboThI C peallbHBIMA MaTEePHATLHBIMUA U
MH(OPMALIMOHHBIMU O0BEKTaMH, HKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTBbHBIX 0OBEKTOB.

Peanu3anust KOMIIETEHTHOCTHOTO MO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B Y4eOHOM
MPOIECCe WHTEPAKTHBHBIX (OpPM TMPOBEIEHUS 3aHATHH B COYCTAHHH C BHEAYIUTOPHOMN
CaMOCTOSTENbHOI paboToii ¢ 1enbio (POPMUPOBAHMS U PA3BUTHS MPOQPECCUOHAIBHBIX HABBIKOB
o0yJaroumxcs.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[IpencraBneno B npuioxxenuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIUHBI (MOTYJIs1)
a) OcHOBHas JIUTEpaTypa:

1. Kyparomos, A.B. [Ipou3BoICTBO OTIMBOK M3 CIIABOB IIBETHHIX METAJUIOB : yueOHOE
noco6ue / A.B. Kyparomos, B.JI. benos, M.B. ITukyHoB. — 3-¢ u3f.,nepepad.u gon. — Mocksa :
MU-CUC, 2011. — 615 c¢. — ISBN 978-5-87623-573-2. — Tekct : 3ieKTpoHHbIH [/
DIIeKTPOHHO-OUOTNOTEUHAS cucreMa «Jlauby» : [caiT]. — URL:
https://e.lanbook.com/book/47427 (mata obpamienus: 20.01.2022). — Pexum mocrtyma: s
aBTOPU3. I10JIb30BATEIIECH.

2. TaBomxkanckuii, C.A. IIpon3BOACTBO CIUTKOB M3 IIBETHBIX METAJIOB U CILIABOB '
HEMPEPhIB-HOEC JIUThE CIUTKOB M3 IIBETHBIX METANIOB M CIUIABOB B  TOJIBIIKHBIC
KpUCTaIUIH3aTopsl © yueb-Hoe mocodue / C.A. TaBomkanckuit. — Mocksa : MUCHUC, 2016. —
73 ¢. — ISBN 978-5-87623-992-1. — TekcT : 3yeKTpOHHBIN // DIIeKTpOHHO-OMOIHOTEUHAS
cucrema «Jlanp» @ [caiiT]. — URL: https://e.lanbook.com/book/93663 (mara oOpareHus:
20.01.2022). — Pexum noCTyma: Uit aBTOPH3. TOJIb30BATEIICH.

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. OcHoBBI padMHUPOBAHKS IBETHBIX METALIOB : ydeOHoe nocooue / I'.A. Kono6os, A.B.
Emo-tur, H.H. PakoBa, B.H. Bpysk. — Mocksa : MUCHUC, 2010. — 93 c¢. — ISBN
978-5-87623-317-2. — TekcT : amekTpoHHBIH // DnekTpoHHO-OnbaroTeyHas cucrema «JIaHpy :
[caiiT]. — URL: https://e.lanbook.com/book/2059 (nara o6pamenus: 20.01.2022). — Pexum
JIOCTYTA: JUIs aBTOPU3. MTOJIb30BATEIICH.

2. TexHomOTHsI BaKyyMHOW ITUIaBKM W JINThS. BakyymMHas TutaBKa M TPOU3BOJICTBO
(hacOHHBIX OTJIMBOK U3 TUTAHA M THTAHOBBIX CILUIABOB : yueOHoe nmocooue / B.J1. benos, A.B.



https://e.lanbook.com/book/47427
https://e.lanbook.com/book/93663
https://e.lanbook.com/book/2059

®danees, A.W. Usamenko, C.O. benpTiokoBa. — Mocksa : MUCUC, 2013. — 107 ¢. — ISBN
978-5-87623-667-8. — TekcT : 31eKTpOHHBIH // DIeKTPOHHO-O0MOIHOTEUHAs cucTeMa «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/47416 (mata obparenus: 20.01.2022). — Pexum
JOCTYTIA: ]Il aBTOPU3. TTOJIb30BATEIICH.

3. Mamsypuna, O.1. MeramioBeaeHne AparoleHHbIX METAUIOB: 30JI0TO U CIUIaBbI Ha
OCHOBeE 30J10Ta : yueOoHoe nmocobue / O.M. Mamsypuna, A.B. ITo3guskoB. — Mocksa : MUCHC,
2018. — 76 c¢. — ISBN 978-5-609653-65-0. — Tekcr : oanekrpoHHbii [/
DIIeKTPOHHO-OUOINOTEUHAS cucreMa «Jlanby» : [caiiT]. — URL:
https://e.lanbook.com/book/115267 (mara ooOpamenus: 20.01.2022). — Pexxum goctymna: s
aBTOPH3. TI0JIH30BATEIICH.

4. ITukynoB, M.B. Teoperndeckue OCHOBBI JUTEHHBIX MPOIECCOB : yueOHOE mocodue /
M.B. Ilukynos, T.A. basznosa, C.B. MarseeB. — Mocksa : MUCHC, 2009. — 99 c. — ISBN
978-5-87623-285-4. — TekcT : 25eKTpoHHBIH // DneKTpoHHO-OnbaroTeyHas cucrema «JIauby :
[caiir]. — URL.: https://e.lanbook.com/book/117027 (marta obpamenus: 20.01.2022). — Pexum
JOCTY-TIa: JAJIsl aBTOPH3. TIOJIb30BATEICH.

5. [Mo3nuskoB, A.B. T'opsueOMKOCTb JTUTEHHBIX ATFOMUHHEBBIX CIUIABOB : MOHOTpadus /
A.B. Iloznusikos, B.C. 3onoropeBckuii, M.I'. XomyToB. — Mocksa : MUCHUC, 2014. — 88 ¢c. —
ISBN 978-5-87623-868-9. — Tekcr : 31aeKTpOHHBIH // DiIeKTpOHHO-OMOIMOTEYHAS CHCTEMA
«Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/117206 (mata oopamenus: 20.01.2022).
— Pexxum foctyna: 11 aBTOpU3. MOJIb30BATEICH.

6. IToprtHoii, B.K. Ilorpebutensckue CBOWCTBA LBETHBIX M JIPArOlEHHBIX METAJUIOB:
TexHoNOrHYECKUE TPOIECChl (POPMHUPOBAHUS TOTPEOUTEIBCKUX CBOMCTB METAIOB © y4eOHOE
nocobue / B.K. IToptaoii. — Mocksa : MUCHUC, 2010. — 152 ¢. — ISBN 978-5-87623-330-1.
— Texkcrt @ anmekTpoHHbIi /| DnekTpoHHO-OMOMMOTeUHas cuctema «Jlauby : [caiiT]. — URL:
https://e.lanbook.com/book/2086 (mata oOpamenus: 20.01.2022). — Pexum goctyma: s
aB-TOPU3. MOJIb30BATEIICH.

7. benos, B./1. Jluteitnoe npousBoacTBo : yueonuk / B.Jl. benos ; mox pexakuueii B. /1.
benoBa. — 3-e u3n., mepepad. u gon. — Mocksa : MUCHUC, 2015. — 487 c¢. — ISBN
978-5-87623-892-4. — TekcT : 25eKTpoHHBIH // DneKTpoHHO-O0nbaroTeYHas cucrema «JIauby :
[caiiT]. — URL.: https://e.lanbook.com/book/116953 (mara obpamienus:20.01.2022). — Pexum
JIOCTYTIA: JUIS aB-TOPH3. TIOJIH30BATEICH.

B) MeToanyeckne yKazaHus:

1. Yepnos, B.I1. Papunupopanue cruiaBoB Ha ocHoBe amtomunus [Tekcr]: / B.I1. YepHos,
JI.b. Jonrononoa — Marautoropck: M3a-Bo Maruuroropck.roc. Texs. yH-ta uMm. I'.11. Hocosa,
2016.-15c.

2. Yepnos, B.I1., Moaudurnuposanue cwiymuHoB [Tekcr]: / B.IIl. Uepnos, JLb.
Hourono-noBa. — Marnuroropck: M3a-so Marauroropck.roc. TexH. yH-ta uM. .. Hocosa,
2016.-19c.

3. UepHos, B.I1. Texnomorus miaBku mennbix cruiaBoB [Tekcr]: / B.I1. Yepnos, JI.B.
Hoin-rononoBa. — Marnutoropck: M3a-Bo Marauroropck.roc. TexH. yH-ta uM. [.JM1. Hocoga,
2016.—-20c.

4. Yepuos, B.I1. TexHnonorus Belm1aBk U padhuHUPOBAHUS MAaTHUEBBIX CIIaBOB [ TekcT]:
/ B.I1. Yepnog, JI.b. lonromnonoBa. — Marauroropck: M31-B0 MarHuToropck. roc. TeXH. yH-Ta
um. I'.11. Hocosa, 2016. - 24 c..

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

HanmenoBanue

10 Ne norosopa Cpok neicTBuUS TULIEH3UU

7Zip CBOOOJTHO 0eCCPOUHO



https://e.lanbook.com/book/47416
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IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

OnekTpoHHass  0a3a  IEPUOAMYECKUX
n3naaui East View Information Services,

https://dlib.eastview.com/

Hammonansaas
HH(pOPMaITMOHHO-aHAIUTUYECKAS
cucteMma — Poccuiickuii HHASKC HAYIHOTO

URL: https://elibrary.ru/project risc.asp

[TouckoBas cucrema Axamemus Google
(Google Scholar)

URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EguHoe URL: http://window.edu.ru/

OKHO JIOCTyma K HHGOPMAIIMOHHBIM ' ] —

denepaibHOE roCyIapCTBEHHOE

oromketHoe yupexaenne «Penepansubiii|URL: http://wwwl.fips.ru/

MHCTUTYT IIPOMBIIIICHHOM

Poccuiickas Tocynapersenast . /. rsl.ru/ru/4readers/catalogues/
oubauoreka. Karajgorn

DNEKTPOHHBIE  PECypCchl  OMOJIIMOTEKH ) . n _
MITY i, T 1. Hocona https://magtu.informsystema.ru/Marc.html?locale=ru
YHUBepCcUTETCKAS uH(bOpMaIMOHHAS e .

cretenta POCCIASI https://uisrussia.msu.ru

MexnayHaponHass — pedepaTuBHas | hitp://scopus.com

IIOJIHOTEKCTOBAsl  ClpaBoYHas  0Oasa ) '

Me)K,HYHapOL[HaSI 0a3a MOJHOTEKCTOBBIX
XypHaoB Springer Journals

http://link.springer.com/

MC)KILYHapOI[HaSI KOJUICKOUA HAaYYHBIX
IIPOTOKOJIOB IIO Pas3JM4YHbIM OTpPaACIsIM

http://www.springerprotocols.com/

Mexcynaposas  0asa  HaydHBIX|,w/materials springer.com/
MaTCpHaJioB B 06J'IaCTI/I (1)I/I3I/I‘IGCKI/IX HayK

MemﬂylfapoﬂHaﬂ Gaza  cmp aBOqHH)f http://www.springer.com/references
N3JJaHUM 110 BCEM OTpacCIsIM 3HAHUU

MexnyHaponHas  pedepaTuBHas U

MOJIHOTEKCTOBas  chpaBouHas  Oasalhttps://www.nature.com/siteindex
JAHHBIX HAY4YHBIX W3JaHui  «Springer

ApxuB Hay4YHBIX JKypHaJI0B

«HammoHanpHbIH https://archive.neicon.ru/xmlui/

3JCKTPOHHO-UHGMOPMAIIMOHHBIN
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9 MaTepua/ibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIHHBI (MOTY/JIs1)

MarepuanbHO-TEXHHUECKOE 00ecIIeYeHNe AUCIUIUINHBI BKITFOYAET:

1. YyeOnas ayauTopus Ui IPOBEACHUS 3aHATHIA JIEKIIMOHHOTO TUIIA OCHAIICHA:

- TEXHUYECKUMM CpeACTBaMHU OOY4YECHMs, CIyXallUMH s HPEJCTaBICHUs Y4eOHOMH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MIPEACTABICHUS y4eOHOW HH(POPMAIIHH;

- CHeIMATM3UPOBAHHON MEOETIBIO.

2. YyeOHas ayauTopus Il TIPOBEICHMsI JITAOOpATOPHBIX 3aHATHH «JIuTeitHas
nabopaTopus» OCHaIlleHa Ja00PaTOPHBIM 000PYyI0BAaHUEM:

- [Ie4N IUIABUJIbHBIE;

- (hOPMOBOYHBII UHCTPYMEHT;

- IpUOOPBI I U3MEPEHUS] TBEPOCTH 110 MeToiaM bpunens u Poksenna;

- TIeYN TePMHUUECKas, IJIa3MEHHAs;

- Mukpockornsl MUM-6, MUM-7;

- CHeMATM3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus AJs IPOBEACHUS TPAKTUYECKHUX 3aHATUH OCHAILIEHA:

- TEXHHYECKUMH CpEACTBAaMHU OOYYCHHS, CIYXAIUMH IS TPEICTAaBICHUS Y4eOHOMH
uHpopMaluuu OOJIBLIION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPaHEHUs, IMepetadyd u
npecTaBiIeHus yueOHOM nH(popMaInu;

- CHEeLMAIU3UPOBAHHON MeOEIbIO0.

4. YyeOHast ayAUTOPUS JJISl TPYIIIOBBIX M MHIMBHUIYAJIbHBIX KOHCYJIbTALUN, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHOM aTTeCTallMi OCHAIIIECHA!

- KOMITBIOTepHO#I TexHukoM ¢ makerom MS Office, ¢ monxiroueHuem k cetu «MHTEpHET
U C JJOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpelly YHUBEPCUTETA;

- CIIEUAIU3UPOBAHHON MEOEIIbIO.

5. Ilomerienue 1t caMOCTOATENBbHOM pabOThI OCHALIEHO:

- KOMITBIOTepHO# TexHuKoM ¢ makerom MS Office, ¢ monkiroueHuem k cetu «VHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTENbHYIO Cpelly YHUBEPCUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

6. Ilomemenue /uis XpaHEHHS U TNPO(UIAKTUYECKOTO OOCITYKUBAaHHUS Y4eOHOTO
000pyTI0BaHUS OCHAIIEHO:

- CHEeNMAIM3UPOBAHHON MeOEebIO: CTeIaXKaMU JIJIsl XpaHEHHs yueOHOro 000py10BaHMs;

-MHCTPYMEHTaMHU JJIsl pEMOHTa y4eOHOro 000py10BaHUS;

- mKadamu 1711 XpaHeHUs! y4eOHO-MEeTOINYECKOM TOKyMEHTAIlUK U MaTepUaoB.
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6. YueOHO-MeTOoHYeCKOoe o0ecneyeHne cCaMOCTOSATeIbHOI padoThl 00y4aK0IIMXCS

[To mucuumiuae «I[Ipon3BOACTBO OTIMBOK M3 IBETHBIX CIUIABOB» IIPEAYCMOTpPEHA
ayIUTOpHAs U BHEAYAUTOPHAsl CAMOCTOSATEIbHAsI paboTa 00y4YaroXCs.

AynuTopHas caMOCTOSITEIbHAS pad0Ta CTYJACHTOB MPEAINOIAracT PEIICHHEe KOHTPOIbHBIX
3a]a4 Ha IPAKTHYECKUX 3aHATHUSIX U BBIMOJIHEHHE J1a00paTOPHBIX PadoT.

Ha npaxmuueckux 3anamusx KaXJblil CTyJEHT II0JIy4aeT COCTaB LIBETHOI'O CIUIaBa, AJIs
KOTOPOI'0 TOJIKEH, UCXO/Sl U3 €r0 aKTUBHOCTHU, TEMIIEPATYPHI IIJIABJICHUS U APYTUX CBOWCTB:

- BEIOpATh THII IEYH U XapakTep PyTepOBKH;

- paccuuTaTh LIHUXTY;

- ONPEICIIUTD MMapaMeTpPhl IJIABKU;

- BBIOpATh M OIPENIeINTh BU/I U TTapaMeTPhl TEXHOJIIOTUU paQUHUPOBAHUS CILIABa;

- BBIOpATh BU MOAM(PUKATOPA M OMUCATh TEXHOJIOTUIO MOIU(DUIIMPOBAHHUS;

- OIPEIEIUTh PEKUM TEPMOOOPAOOTKH OTIUBKH.

Ha nabopamopnwix 3anamusx BHIIIOIHSAIOTCS YETBIPE 1aO0pamopHvle pabomoi:

- PapunupoBanue crijiaBoB Ha OCHOBE AIIOMHUHHS;

- MoaudunrpoBanue CUITyMHHOB;

- TexHO0THUS BBIIJIABKU U paUHUPOBAHUSI MAaTHUEBBIX CILIABOB.

- TexHoMOTHUs TUTABKU MEJIHBIX CILIABOB;

[Topsimok BeIMONHEHUS PaOOT OMUCAH B METOJAMYECKUX YKA3aHUSX.

BreayauropHas camocTositenbHas padoTa OOydYaromMXcs OCYIISCTBISICTCS B BHUIC
W3YYEHHUS JTUTEPATyPhl IO COOTBETCTBYIOIIEMY pa3/eily ¢ IpopabOTKOM MaTepuasa; BHITOTHEHUS
JOMAaIIHUX 3aJJaHUil.

Ipumepnwiii nepeyeHb 60npPocog 0is 3auema.

1. CBolicTBa CIUIaBOB.

2. TpebGoBaHus K CIUTaBaMm.

3. Knaccudukanus cruiaBos.

4. CriocoOblI nostyyeHust CIIaBOB.

S. B3aumoneiicTBue criiaBoB ¢ (hyTepOBKOM.

6. Mertannu3zaius GyTepoBKu.

7. Kunenune mertamuios.

8. B3auMogeiicTBre ¢ KUCTOPOIOM.

9. Bnustare mpupop! MeTaia Ha XapakTep B3auMOACHCTBUS C KHCIOPOIOM.
10. Packucnenue Meramios.

11. B3anmoneiicTBre METAIIOB € ra3amH.

12. BnusHue TemmepaTyphl U BHEIIHEH cpeibl Ha pacCTBOPUMOCTh I'a30B.
13. CoBMecTHasi paCTBOPUMOCTH I'a30B.

14.  BnusHHe JETUPYIOMUX IEMEHTOB Ha Fa30HACHIIIEHHOCTh METAJIIIOB.
15. Meroas! ynaneHus ra3oB U IPOAYKTOB OKHCIICHHUS.

16. PadunnpoBaHue criaBos.

17. MonuduunpoBaHue CIIaBOB.

18. Knaccugukanus neueit u tpeboBaHus, IpeabABIsSeMble K HUM.

19. [Tna3meHHbBIE TIEUH.

20. TurenpHbIE NIEYN.

21. OTtpakaTesbHbIE MEeYH.

22. DNEeKTpoIneYr CONPOTUBIICHHUS.

23.  JlyroBble meyn.

24, NHayKIMOHHBIE TTEYn.

25. [[TaxTHO-BaHHBIE MEYH.

26.  JlyroBble BaKyyMHBI€ MI€YH.

27. [Teun ¢ rapHUCCAXKEM.

28.  DIEKTPOHHO-JIyYeBbl€ YCTAaHOBKH.
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7. OueHoYHbIE CPeCTBA /ISl IPOBeeHHsI IPOMEKYTOYHOM aTTeCTAlNU

[lepeueHnp KOMIETEHIIMI C yKa3aHUEM 3TANOB UX (OPMHUPOBAHUS B IIPOLIECCE OCBOCHHS 00pa30BaTeIbHON MPOrpaMMBbl YKa3aHbl B pa3zenax 3 u

4.

a) [lnanupyemble pe3yabTaThl 00y4eHHS] U OLIEHOYHbIE CPeACTBA [JIsl IPOBeAeHHA

l'lpOMC)KyTO‘[HOfI arrecranum:

CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yueHHUs

OrneHOYHBIC CpPEICTBA

IIK-1 Cnocoben IVIAHUPOBATH l'lpOI/I3BO)]CTBeHHI)II7'I nmpouecc noupa3)1e.11elml71 JUTEHHBIX IIEXO0B IO o0ecneyeHn10 KOJINYeCTBA U KayecTBa

u3aeJani

IK-1.1

OI_IGHI/IBaeT MPONU3BOACTBCHHYIO CUTYyallUKO TCXHOJIOI'MYCCKHN
CBsI3aHHBIX IMPOLIECCOB IMTPOMU3BOJACTBA JINTCHHOMN MpoaAYKIUH

IIpumepHbIii EepevYeHb

BOIIPOCOB ISl 3a4eTa:
1. CBoiicTBa CILIIaBOB.
2.TpeOoBaHus K CILUIaBaAM.
3.Knaccudukanus crnaBos.
4.CriocoObI TIOJTy4EHHUSI CTIIABOB.
5.B3aumoneiicTBue criiaBoB ¢ PyTEpOBKOH.
6.Metannu3zanus GyTepoBKU.
7.Kunenue MeTamios.
8.B3anmMoeiicTBre ¢ KUCIOPOIOM.
9.BnustHue mnpuponbl MeTayula Ha - XapakTep
B3aUMOJICHCTBUS C KHCIIOPOIOM.
10.Packucnenue MeTamuios.
11.B3anmoeiicTBIie METAIIOB C Ta3aMHU.
12.BnusiHre TemMnepatrypsl U BHEIIHEW cpeibl Ha
PacTBOPUMOCTD Ta30B.
13.CoBMecTHast paCTBOPUMOCTD Ia30B.
14 BiiusiHue  erupyrommx ~— 3JE€MEHTOB  Ha




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE Cpe€acTBa

ra30HaChIIIEHHOCTh METAJIOB.

15.Metonpl ypaneHus Tra30B U IMPOJIYKTOB

OKUCIICHUS.

16.PaduHUpOBaHME CIIIIaBOB.

17.MoaudunmpoBaHue CIIjIaBoOB.

IIpakTnyeckne u J1a00paTOPHbIE 3AHATHS 110
TEMaM:

1. PadunupoBanue CHIaBOoB Ha  OCHOBE

ATIOMUHUS,

2. MonudunupoBaHue CUITYMUHOB.

MK-1.2

Pemaer npodeccronanbHbIe 331a41 10 IUIAHUPOBAHUIO
IPOM3BOJICTBEHHOH €ATEIBbHOCTH MOJIPpa3IeeHui

Pemenue KoMIJIeKCHBIX 3a/1a4
IIpumep KomniekcHou 3a0ayu:
- Paccunrtarh muxTy U1 BBIIUIABKY CILJIaBa
BbpA9K3JI. KoMIoHEHTBI: Melb, ApMKO-KENE30,
AJIFOMUHUN, HAKCIIb.

IIK-2 Cnnoco0eH KOHTPOJIMPOBATH BbINOJHECHHE TEXHOJOTHYECKUX IIPOLECCOB U MPUHUMATH PellleHHUs 10 YCTPAHEHUI0 NIPUYMH UX HAPYIICHUI

MK-2.1

OO6nanaer TeOPETUUESCKUMU 3HAHUSIMU OCHOB M MPAKTHUYECKUMU
HABBIKAMU MPOU3BOACTBA JUTHIX U3ACTUI U3 pa3TUYHBIX
MaTepHajoB

IIpuMepHBbIii nepedyeHb
BOIIPOCOB /IUIA 3a4eTa:
1. Krnaccuduxamus mneder u  TpeOoBaHuS,
IIPEIbABISAEMBIE K HUM.
2.JIna3MeHHbIe MeyHu.
3. TurenpHele Ne4Hu.
4.0TpaxkareabHbIe MEUH.
5.05eKTporneun COpOTUBIICHMUS.
6./lyroBbie neun.
7.AHyKUMOHHBIE TIEYH.
8.IlTaxTHO-BaHHBIE MEYH.
9.1yroBble BakyyMHBIE I1€YH.
10.ITeun ¢ rapHHCCAKEM.
11.97€KTpOHHO-TTy4EBbIE YCTAHOBKH.




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE Cpe€acTBa

12.Kak  kmaccupUUUPYIOTCS  CIUIaBBl IO
IUIOTHOCTHU?

IIpakTHYeckne U J1aDopaToOpHbIE 3AHATHS 110

TeMaM:

1. TexHOJIOrUs MIaBKU MEIHBIX CILIABOB;
2. TexHonoruss BBILIABKM U padUHUPOBAHUS
MAarHueBhIX CILIABOB.
Ilpumep xomnnexcHotl 3adauu:

- Paccuntarh XMMUYECKUN COCTAaB CHIIyMHHA
AK-12. KoMIIOHEHTBI: aJTTOMUHHUH,
beppocunuui;

- OmnpenenuTh palUOHAIBHYI) TEXHOJOTUIO
BBIILIABKH.




0) Ilopsiiok mpoBeaeHUS MIPOMEKYTOUYHOM ATTECTAIlUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[Ipomexyrounas arrecranusi 1no gucuuiinHe «[IpouM3BOACTBO OTJIMBOK U3 IIBETHBIX
CILJIaBOB» BKJIIOUAET TEOPETUUECKHUE BOMPOCHI, TO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHSI.

IToka3aTenu M KpUTEPUH OLICHHBAHMSA 3a4eTAa:

Ha OLIGHKY <«3auTeHO0» OOydYaromuics IOJDKEH II0Ka3aTh BBICOKUN YpPOBEHb 3HAHUS
MartepHaia 1o JUCUUIUIMHE HE TOJIKO HAa YPOBHE BOCIIPOU3BEICHHS U 00BsICHEHUS HH(OpMAIUH,
HO U TPOAEMOHCTPUPOBATH HWHTEIICKTYyaJbHbIE HABBIKM pEUICHHs MpoOJieM, HaXO0KJIeHUs
YHUKAIIBHBIX OTBETOB, BBIHECEHUS KPUTUYECKMX CYKICHHH; MPOAECMOHCTPUPOBATh 3HAHHUE U
MOHMMAaHNE 3aKOHOB JUCIHUILTUHBI, YMEHUE ONIEPUPOBATH ITUMH 3HAHUSAMU B IPO(eccroHaIbHON
JIeATEIbHOCTH;

Ha OIICHKY «HE 3a4TeHO» OOyJalouluiicss HEe MOXKET IOKa3aThb 3HAHHUA Ha YPOBHE
BOCIIPOM3BEACHUS U OOBACHEHHA HWHPOPMALMU 10 JUCHUIUIMHE, HE MOXXET II0Ka3aTh
VMHTEJUICKTYAJIbHBIE HABBIKM PELIEHUs INPOCTHIX 3a4ad, YMEHHUE KPUTHYECKU OLIEHHMBATH CBOU
JUYHOCTHBIE KauecTBa, HamMeuyaTb IyTH M BbIOMpATh CpEICTBAa pa3BUTHUS JIOCTOMHCTB U
YCTpPaHEHMS HEJOCTATKOB.

DK3aMeH M0 JaHHOW AMCIUILUIMHE MPOBOAMTCS B YCTHOW (popMe Mo dK3aMEeHAITMOHHBIM
OusietaM, KaXIbId M3 KOTOPBIX BKIIOYAEeT 2 TEOPETHMUECKUX BOIPOCAa U OJHO MPAKTHUECKOE
3aJjaHKe, TIO3BOJISIOIIME OIICHUTh YPOBEHb YCBOCHHS OOYUYAIOIIMMUCS 3HAHMIA, a MPAKTHYECKHUE
3aJjaHusl, BBIABIATH CTENEHb COPMUPOBAHHOCTH yMEHMH W BiaaeHuid. Kpome Toro, creneHb
c(OpPMHUPOBAHHOCTH YMEHH U BIIaJICHUI TIO3BOJISIET OLIEHUTD 3alUTa KypCOBOM paboTHI.



