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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
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 2023 - 2024
yueOHOM rojly Ha 3aceaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB M MATEPUATOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
yueOHOM roly Ha 3aceaHuu Kadeapsl JIMTSHHBIX MPOIIECCOB U MATEPUATIOBEICHHUS

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl JIMTEHHBIX MIPOLIECCOB M MATEPUAIOBEICHUS

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 — 63,8 akaj. 4acos:
— aynuropHas — 60 akaj. 4acos;
— BHeayiuTopHas — 3,8 akaJi. 4yacoB
— caMOCTOsITeNIbHAs paboTa — 8,5 akaj. 4acos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHas g e
o | xouraxrHas pabora E = ®dopma TeKyIero
=
5 B aKaj. Jacax 3] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) E R . p Kon
S 3 ©| caMOCTOSTENbHOU | yCIeBaeMOCTH H
JUCIIMILINHB b g © . | xommerenun
O 5 2 5 paboThI MIPOMEKYTOUHOM
mab. | mpakr.
Jlex. san EaH 5 '}’é aTTeCTalun
1. Knaccudukanms,
MIPOM3BOICTBO u obnactu
IPUMEHEHUSI LBETHBIX
1.1 Beenenue. [Ipeamer u
3aaud Kypca. 3HaueHHe MK-1.1
BETHBIX METAJIJIOB U . o
SrmaBOB . 1 - YerHbIi onpoc TIK-1.2,
TIK-2.1
0011IeCTBEHHOTO
MIPOU3BO/ICTBA
1.2 YcnoBHas 6
KJIaccupUKamus U oomas Nzyuenue
XapaKTEepUCTHKA LIBETHBIX TEXHUYECKOU IIK-1.1,
METAJIIOB U CILIABOB. 2 0,5 JIUTEPATYPBI, VYerHslii onpoc [K-1.2,
CriocoObl oy4eHust YTEHUE KOHCIICKTA MK-2.1
cmiaBoB. CBolicTBa JICKIIUI
SKHJIKMX METAJIJIOB U
HWroro no pazaeny 3 0,5
2. OcHOBBI TEOpUH
MIPOM3BOJICTBA CIJIABOB
W3yuenue
TEXHUYECCKOU
. JIATEPATYPHI
2.1 B3anmopeiicTBue PaTypel,
YTCHUE KOHCIICKTA
CIUIABOB C ra3aMu N TIK-1.1,
’ JIEKIUI JlaGoparopHas
(dhirocamu, nUIaKaMH 1 3 2/11 | 521 | 0,5 i p6 P TIK-1.2,
b o N BBITIOJTHEHHE pabora K2 1
YTEPOBKOIi reyueit u .
COBLICH MPaKTUIECKOTO
3a1aHNS
(;mabopatopHoit
paboTbr)
6
Nzydenue
TEXHUYCCKOMI
2.2 JlerupoBanue,
JIUTEPATYPHI,
padunrpoBanue,
YTEeHNEe KOHCIIEKTa
MOAUMDUAITUPOBAHUE 1 JeKIHit TaGopaTonHas TIK-1.1,
06wt opAI0K 2 v | 2 |os| ML :60T§ TK-1.2,
MIPUTOTOBJICHUS CIIJIABOB. DAKTHUCCKOMO p TIK-2.1
[TuxTOBBIC MaTEpPHAJIBI U p SAAHIS
ITOZTOTOBKA X K IJIaBKE A .
(;mabopatopHoit
paboThl)
Uroro no paspeny 5 321 | 721 1




MCTAJJIOB U CI1JIaBOB

3. Ileun JJIA TJIABKW IBCTHBIX

CILIaBOB

JIEKIUH

Nzyuenue
3.1 Knaccudukanus nedei. TCXHITICCKON
TonnuBHBIE HeYH, JHTEPATYPBI, MK-1.1,
T — 2 05 HTCHHE KOHCTICKTa JlaGopaTopHbIe NK-1.2
COTIPOTHBIICHUS, JICKLIHH, SaHATHA TIK-2.1
WHJYKIIHOHHBIC TIeYH BBITIOTHCHHE
nabopaTopHO’
padoThI
Nzyuenue
TEXHUYECKOU
3.2 JlyroBele meuw, JIUTEpaTypBhl, K-1.1
A,
IUIa3MEHHO-YTOBEIE, 2in | 05 HTCHHE KOHCHEKTa [ v/ o onpoc NK-1.2
3JIEKTPOHHO-TY4EBbIC JICKIUH, K2 1
YCTaHOBKH BBITIOJTHEHNE
MPaKTUIECKOTO
3agaHus
Wroro no pasneny 2 2/11 1
4. TIpou3BOACTBO OTJIHUBOK U3
AJIOMUHHEBBIX CIJIABOB CILIABOB
4.1 Knaccudukanys,
TEXHO-JIOTHYECKHUE TIK-1.1,
CBO¥CTBa U 00J1aCTH - YerHbIi onpoc TIK-1.2,
MPUMECHEHHUS TIK-2.1
AIIOMUHHEBBIX CIIaBOB
Nzyuenue
TEXHUYECKOU
JIUTEPATYPBI,
YTEeHHEe KOHCIIEKTa
4.2 OcoOEHHOCTH TUTaBKU JeKuuit JlaGoparopHbie TK-1.1,
211 | 2/11 | 0,5 ’ TK-1.2,
ATIOMHHHS U €T0 CIUIAaBOB BBITIOJTHEHNE 3aHATHUS K2 1
MPaKTUIECKOTO
3aIaHus
(;mabopatopHoit
paboTsI)
W3yuenune
TEXHUUYECKOH
4.3 OcobeHHOoCTH JMTEPATYDEL, TK-1.1,
MOJYYEHUS OTIIUBOK U3 2/11 0,5 ATCHHC KORCTekTa JlaGoparopraz IK-1.2,
AJIIOMHMHHMEBBIX CIIJIABOB JICKLIHH, pabora TIK-2.1
BBINOJIHEHNE
nabopaTopHO
paboThI
Hroro no paspeny 421 | 2/11 1
5. TIpou3BOICTBO OTIMBOK U3
MarHyeBbIX CIIJIABOB
5.1 Knaccuduxarys, Nzyuenue
TEXHOJOTHMYCCKHUE CBOMCTBA TEXHUYCCKOMI TIK-1.1,
1 00JacTy IpUMEHEHUS 0,5 JIUTEPATYPBHI, YcTHBII onpoc IK-1.2,
OTJINBOK U3 MarHUEBbIX YTEHHE KOHCIIEKTa TK-2.1




Nzydenne

TEXHUYECKOU
JUTEPaTypBHl,
YTEHHE KOHCIICKTa
5.2 OcoOeHHOCTH TUIaBKU JICKIAN JlaGopartopHast TK-1.1,
4 2/11 | 2/11 | 0,5 ’ [K-1.2,
MAarHHueBbIX CILJIABOB BBITIOJTHEHUE pabota K2 1
MPAKTHIECKOTO
3a1aHusI
(;mabopatopHoii
paboThI)
Nzydenne
TEXHUYECKOU
5.3 Ocobennoctu JHTEPATYPBI, 6 MK-1.1,
MOJTY4EHUS OTJIUBOK U3 2 2/11 0,5 FITCHHC KOHCTIEKTa Jlaboparopua TK-1.2,
MAarHMeBbIX CILIABOB JICKLIHH, pabora TIK-2.1
BBITIOJTHEHNE
nabopaTopHO’
padoThI
Wroro no pasneny 8 421 | 2/11 | 1,5
6. TIpou3BOACTBO OTJIIMBOK U3
MEJTHBIX CIUIABOB
6.1 Kiaccudukarus, Nzyuenue
TEXHOJOTMYECKHE CBOMCTBA TEXHUYECKOM TIK-1.1,
1 00JIaCTH TPUMEHEHHS 1 0,5 JIUTEPATYPHI, YCTHBIN onpoc TK-1.2,
OTJINBOK U3 MEIHBIX YTEHHE KOHCIICKTa IK-2.1
CIUIaBOB JIEKIUI
Nzydenne
TEXHUYECKOU
JIUTEpPaTypBhl, K-1.1
6.2 OcOOEHHOCTH TUIAaBKU 3 2 1 [|vrenne xoncnexra JlaGopartopHast K-1 2’
MEIHBIX CILUIABOB JIEKIIHH, pabora K21
BBITIOJTHEHNE
nabopaTopHOi
paboTsI
N3yuenune
TEXHUYECKOU
6.3 OcobenHocTH JHTCPATYPBI, MK-1.1,
MOJTy4YEHUs OTIIMBOK U3 2 2/11 p | TCHHC KOHCHCKTA [ vy r it onpoc TIK-1.2,
MEJIHBIX CIUIAaBOB JICKIIMH, TIK-2.1
BBITIOJTHEHNE
MPAKTHIECKOTO
3agaHus
Hroro no pazaeny 6 2 2/11 | 3,5
Hroro 3a cemectp 30 | 15/61 | 15/61 | 8,5 SK3aMeH
Hroro no nuciuinHe 30 | 15/61 | 15/61 | 8,5 JK3aMeH




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. [Ipon3BoAcTBO OTIMBOK U3 CIIAaBOB I[BETHBIX METAJUIOB : ydeOHOE
nocob6ue / A.B. Kyparomos, B.JI. benos, M.B. [TukyHoB. — 3-¢ u3f.,nepepad.u gomn. — Mocksa :
MU-CUC, 2011. — 615 c¢. — ISBN 978-5-87623-573-2. — Tekct : 3ieKTpoHHbIH //
DIIeKTPOHHO-OUOIMOTEUHAS cucreMa «Jlauby» : [caiT]. — URL:
https://e.lanbook.com/book/47427 (mata o6-pamienus: 14.10.2019). — Pexxum moctyma: s
aBTOPU3. N10JIb30BATEIIECH.

2. TaBomxkaHckuii, C.A. IIpou3BOJCTBO CIUTKOB M3 I[BETHBIX METAJUIOB M CIIJIABOB :
HETPEPhIB-HOE JINThE CIMTKOB W3 I[BETHHIX METAJUIOB W CIUIAaBOB B  IIOJIBHIKHBIE
KpUCTaUIH3aTopsl © yueb-Hoe mocodue / C.A. TaBomkanckuit. — Mocksa : MUCHUC, 2016. —
73 ¢. — ISBN 978-5-87623-992-1. — TekcT : 35eKTpOHHBIN // DIEeKTPOHHO-OMOIHOTEUHAS
cucrema «Jlanp» : [caiiT]. — URL: https://e.lanbook.com/book/93663 (mara oOpareHus:
25.10.2019). — Pexum nocTyma: Uisi aBTOPH3. TOJIb30BATEINCH.

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. OcHoBBI padMHUPOBAHMS IBETHBIX METALIOB : ydeOHoe nocooue / I'.A. Kono6os, A.B.
Emo-tiur, H.H. PakoBa, B.H. Bpysk. — Mocksa : MUCHUC, 2010. — 93 c¢. — ISBN
978-5-87623-317-2. — TekcT : amekTpoHHBIH // DnekTpoHHO-OnbaroTeyHas cucrema «JlaHpy :
[caiiT]. — URL: https://e.lanbook.com/book/2059 (nara obpamenus: 26.10.2019). — Pexum
JIOCTYTIA: JUIsl aBTOPU3. MTOJIb30BATEIICH.

2. TexHomoTMs BaKyyMHOW ITUIaBKM W JINThS. BakyymHas TutaBKa M IPOU3BOJICTBO
(hacOHHBIX OTJIMBOK U3 TUTAHA M THTAHOBBIX CIUIABOB | 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 oOparuenus: 25.10.2019). — 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 obOpamenus: 25.10.2019). — Pexxum nocrtymna: 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 :
[caiit]. — URL.: https://e.lanbook.com/book/117027 (marta obpamienus: 25.10.2019). — 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
«Jlanby : [caiit]. — URL.: https://e.lanbook.com/book/117206 (mara oGpamienus: 25.10.2019).
— 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: 25.10.2019). — 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 (mata obpamienus: 25.10.2019). — Pesxxum
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. HocoBa, 2016. - 24 c..


https://e.lanbook.com/book/47416
https://e.lanbook.com/book/115267
https://e.lanbook.com/book/117027
https://e.lanbook.com/book/117206
https://e.lanbook.com/book/2086
https://e.lanbook.com/book/116953

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoOe o0ecnieueHue

HaunmenoBanmue o
1o Ne norosopa Cpox neicTBus JIMLIEH3UU

7Zip CBOOOTHO PACIPOCTPAHSIEMOE 0eCcCpoYHO
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
MS Windows 7
Professional(mms [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
FAR Manager CBOOOJIHO PACIIPOCTPAHIECMOE 0CCCPOUHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH

OPMAaIUOHHBIC CIIPABOYHLIC CUCTEMBI

Hassanue xypca

CchIIKa

BHGKTpOHHa}I 621321 MNEPpUOANICCKUX I/IS,Z[aHI/Iﬁ
East View Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

HannonanbHas
WH(pOpMAIIMOHHO-aHAJIUTUYECKAas ~ CUCTEMa —
Poccuiickuii HMHAEKC HAYYHOTO ITMTHPOBAHUS

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

ITouckosas cuctema Akanemust Google (Google
Scholar)

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

Undpopmannonnast cucrema - EnuHoe OKHO
JI0CTyIa K MHPOPMALIMOHHBIM pecypcaM

URL: http://window.edu.ru/

@denepanbHOe TOCYAAPCTBEHHOE  OIOJKETHOE
yUpEKIACHUE «DenepabHbIN UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTU

URL: http://www1.fips.ru/

Poccuiickass T'ocymapctBenHast  OuOIMOTEKA.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DOnekTpoHHbIe pecypchl oubanoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

VYHuBepcurerckass HHGOPMAIMOHHASL CUCTEMa
POCCHA

https://uisrussia.msu.ru

MexayHapogHast HayKOMETpHYECKast
pedepaTBHas ¥ IOJIHOTEKCTOBas 0a3a JaHHBIX
HayuHbIX n3gaanuil «Web of sciencey

http://webofscience.com

MexnyHapoaHas pedepaTuBHas M http://scopus.com
MOJIHOTEKCTOBAsl _ CIIpaBOYHAasi  0a3a  JaHHBIX

Mexcz[yHapoz[gaﬂ 6aza TONMHOTEKCTOBBIX |- /1ink springer.com/
JKypHAJIOB Springer Journals

MexnyHaponHas KOJIJIEKIUA HaY4YHBIX
IIPOTOKOJIOB IO PAa3JIMYHBIM OTPACIISIM 3HAHUM

http://www.springerprotocols.com/

MexnyHapoaHas 0a3a HaydyHBIX MaTe€pHaliOB B
obsacTn  (U3WYSCKUX HAYK W WHKHHUPHHTA

http://materials.springer.com/

MexayHapoHas 0a3a CIpaBOYHBIX M3JIaHUI IO
BCEM OTpacysiM 3HaHMi SpringerReference

http://www.springer.com/references

MexnyHaponHas pedepatuBHas u
MOJTHOTEKCTOBAsT ~ COpaBOYHas 0asa  JaHHBIX
Hay4YHBIX W3ganui «Springer Naturey

https://www.nature.com/siteindex

ApxuB HayuyHBIX XypHaioB «HammoHamsHBIN
AIIEKTPOHHO-MH(GOPMAITUOHHBIN  KOHIIOPLILYM)

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

(HTT HOUKOH)
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MatepuanbHO-TeXHUUYECKOE 00ecreueHre IUCIUIUIMHBI BKITIOYAET:

1. YyeOHas ayauropus Ui IpOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH ISl TPEACTaBICHUS y4eOHON
uH(popMaluu OOJBIION ayTUTOPUU: MYIbTUMEAMMHBIMH CpPEJCTBA XpaHEHHs, Mepeiayd u
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CHIeHAIM3UPOBAHHON MEOEIbIO.

2. VYuebHas ayauTopusi JUIsl TIPOBEIeHUS JTabopaTopHbIX 3aHATHH «JluTeitHas
nabopatopus» OCHaIlleHa JabopaTOPHBIM 000PYIOBAHUEM:

- [I€YH IJIABUJIbHBIE;

- (hOPMOBOUHBII HHCTPYMEHT;

- IpuOOPHI JJIs1 U3MEPEHUS TBEPIOCTH 110 MeToAaM bpunerns u Poksenna;

- Ie4YU TepMUYecKasi, Iia3MeHHasl;

- mukpockornsl MUM-6, MUM-7,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

3. YueOHast ayquTopusi U MPOBEICHIS IPAKTUIECKUX 3aHATHIA OCHAIIICHA:

- TEeXHHYECKHUMH CpeICTBAMHU OOyuYeHHs, CIYXAIIUMU JUIsl TPEICTaBICHUS Y4eOHOM
uH(popMaluu OOJbIION ayTUTOPUU: MYJIbTUMEAUMHBIMH CpPEJCTBA XpaHEHMs], Nepeiavyud u
npeJcTaBieHus yueOHol nudopmanmu;

- CIIeMaIM3UPOBAHHON MeOebIo.

4. YyebHas ayauTopus ISl TPYIIOBBIX U WHAMBHUIYAIbHBIX KOHCYIbTAIlUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallK OCHAIIICHA!

- KOMITbIOTepHO# TexHKKO# ¢ maketom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

5. [Tomemienue yist CaMOCTOSITENIbHOM PaOOThI OCHAIIICHO:

- KOMITbIOTepHO# TexHKKO# ¢ maketom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeNbHYIO CPely YHUBEPCUTETA;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

6. Ilomemenune pans XpaHeHHs W NPOMUIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTr0o 000py10BaHMS;

- mkadamMu U1l XpaHEHUs] yueOHO-MEeTOINYECKON JOKYMEHTAIlMM U MaTEpPUAJIOB.



IIpunoxenne 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI PadoThI 00y4al0IMXCH

ITo mucuurmmue «IIpou3BOACTBO OTIMBOK W3 IBETHHIX CIUIABOBY» IPEAYCMOTpEHA
ayJUTOpHas U BHEAYJUTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00y4yaroIuxcsl.

AyIuTOpHAas caMOCTOATENbHAs padoTa CTYACHTOB MPEAIOJIAraeT pelieHne KOHTPOIbHbIX
3ajjad Ha MIPAKTUYECKUX 3aHATHUAX U BBINOJIHEHHE J1a00paTOpHBIX paboT.

Ha npaxmuyeckux 3auamusax Kaxabli CTYyJEHT IMOJIy4aeT COCTaB I[BETHOTO CIIaBa, IS
KOTOPOT'O JIOJIKEH, MCXO/Sl U3 €r0 aKTUBHOCTH, TEMIIEPATYPHI IUIABJICHUS U IPYTUX CBOMCTB:

- BBIOpATh THII €YU M XapakTep QyTepOBKU;
- paccuMTaTh LIUXTY;
- OTIPE/ICIUTh apaMeTPHhI TUIABKH;
- BBIOpATh ¥ ONPEAEIUTh BUJ U TapaMeTpbl TEXHOJIOIMH papUHUPOBAHUS CILIABA;
- BBIOpaTh BUA MOIM(UKATOPA U OMUCATh TEXHOJIOTUIO MOAU(PHUIINPOBAHMS;
- ONIPENIENNUTh PEXUM TEPMOOOPAOOTKH OTIIMBKH.
Ha nabopamopnwix 3ansamusx BEIIOIHSAIOTCS YETBIPE 1aO0pamopHvle pabombi:
- Pa¢mHupoBanue criyiaBoB Ha OCHOBE aJIFOMUHUS;
- MoauduuupoBanue CUIyMHUHOB;
- TexHoorus BBIIUIABKU U paMHUPOBAHUS MarHUEBbIX CILIABOB.
- TexHONOTHS MJIABKU METHBIX CIUIABOB;
[Topsiiok BeINOIHEHUS pabOT ONUCAH B METOJMUYECKUX YKa3aHUAX.

BreaynutopHass camocTosiTeNbHAs padoTa OOy4YaromIMXCs OCYHIECTBISIETCS B BHJIE
U3y4YEeHHsI TUTEPATYPhI IO COOTBETCTBYIOLIEMY pa3zieNly ¢ popabOTKOI MaTepualia; BHIIOTHEHUS
JIOMAIIHUX 3a1aHUMN.

Ilpumepnviii nepeuens 60npocos Os IK3AMeHa.:
CBolicTBa CIUIaBOB.
TpeboBaHUsI K CIUIaBaM.
Krnaccudukanus cruiaBos.
CriocoObI MosTyueHHsl CIUIaBOB.
B3aumoneiicTBue criaBoB ¢ (yTEpOBKOIA.
Merannu3zaius GyTepoBKu.
Kunenune mertamuios.
B3auMozeicTBue ¢ KUCIOPOIOM.
BnustHre mpupopl MeTaia Ha XapakTep B3auMOACHCTBUS C KHCIOPOIOM.
0. Packucnenue MeTamios.
11. B3aumojieiicTBUE METAJUIOB C Ta3aMH.
12. BausiHue TeMiiepaTypsl U BHELIHEH Cpefibl Ha pacTBOPUMOCTh Ta30B.
13. CoBmecTHast paCTBOPUMOCTD T'a30B.
14. BausiHue JIErMpyYIOUIMX 3JIEMEHTOB Ha I'a30HACHIIIIEHHOCTh METAJIJIOB.
15. MeToibl yaaneHus ra3oB U IPOAYKTOB OKUCIICHUS.
16. PaduHupoBaHue CIijaBoB.
17. MonuduumpoBaHue CIIaBOB.
18. Knaccudukanus nedyeid 1 TpeOOBaHUs, IPEABABISIEMbIE K HUM.
19. I1na3MeHHBIE TTeYH.
20. TurenbHbIe IEYN.
21. OTpaxarenbHbIE MTEYH.
22. DNEeKTpOneyd CONPOTUBIICHHUS.
23. JlyroBbie Tieuu.
24. 'HTyKITMOHHEBIE TIEYH.
25. [llaxTHO-BaHHBIE TIEYH.
26. JlyroBble BakyyMHbIE TI€UH.
27. Tleun ¢ rapHUCCAKEM.
28. DNEeKTPOHHO-TTyYeBbIE YCTAHOBKH.

BOoo~NoOR~WDNE
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7. OueHoYHbIEe CPeCTBA /IJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMHU

[lepeuenp KOMIETEHIIMI C yKa3aHUEM ATAroB UX (OPMUPOBAHUS B MPOLIECCE OCBOEHUSI 00pa30BaTeNbHOM MporpaMMbl yKa3aHbl B pasjienax 3 u
4,

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

CTpyKTYpHBIH 3JIEMEHT

IInanupyeMsle pe3yabTaThl 00yYeHUs OHeHO‘IHLIC CpCaACTBa
KOMIICTCHIIN Py pesy yi p

IIK-1 CnocodeH nJ1aHMPOBAaTH MPOU3BOJACTBEHHBIN Mpolece NoApa3ae/eHUil JUTEHHBIX HEeX0B M0 00ecreYeHHI0 KOJINYeCTBA U KayecTBa
u3aeJani

TeopeTnveckue BONMPOCHI:
1. CBolicTBa CIJIaBOB.
2.TpeGoBaHUS K CILUIaBaM.
3.Knaccudukanus cruiaBos.
4.Crioco0bl MOTy4EHUs CIIJIaBOB.
5.B3aumopeiicTBue criaBoB ¢ pyTEpOBKOM.
6.Metannuzanus QyTepoBKH.
7.Kunenne MeTamios.
MK-1.1 OneHuBaeT NPOU3BOACTBEHHYIO CUTYAIUI0 TEXHOJIOTHYECKU 8.B3anmoaeicTBie ¢ KUCIOPOIOM.
CBSI3aHHBIX MIPOLIECCOB MPOU3BOACTBA JUTEHHON MPOAYKLINN 9.BnusiHue mnpupoabl MeTalja Ha XapakTep
B3aMMOJEICTBHS C KHCIOPOIOM.
10.Packucienue MeTauioB.
11.B3aumopeiicTBre METAJIOB C ra3aMHu.
12.BnusiHMe TemMneparypsl M BHEIIHEH Cpeabl Ha
pacTBOPUMOCTD I'a30B.
13.CoBMecTHast paCTBOPUMOCTH Ta30B.
14.BaussHue  nErUpyroIMX — 3JEMEHTOB  Ha
ra30HACHIIIEHHOCTh METAJIJIOB.




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnanupyemsble pe3ynbTaTbl O0y4eHHs

O1neHOYHBIC CPEACTBA

15.Meroasl ynajleHus Ta30B U NPOAYKTOB

OKHCIICHHUS.

16.PadunnpoBanue CIriaBos.

17.MoaudumpoBaHue CIUIaBOB.

IIpakTnyeckue u 1adopaTopHbie 3aHATHSA 110
TeMaM:

1. PadunupoBaHume CIJIaBOB Ha  OCHOBE

AIFOMUHMUS,

2. MoaudunnpoBanue CUITyMUHOB.

MK-1.2

Pemaer HpO(i)CCCI/IOHaJIbHBIe 3aJlaviy 110 IJIaHUPOBAHUIO

IIPOU3BOJICTBEHHON JESATENbHOCTH MOIpa3AesICHUI

Pemnts 3aga4y u3 npogeccuoHAIbHON
odJ1acTH
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

O6nazlaeT TCOPCTUICCKUMU 3HAHUSAMU OCHOB U IIPAKTHYCCKUMU
HaBbIKaMU ITPOU3BOACTBA JIUTHIX I/ISI[GJ'H/II\/JI U3 pa3INYHbIX

MaTcpHraJioB

TeopeTnueckune BONPOCHI:
1. Knaccudukauus medeit u  TpebGoBaHus,
MpeIbABISEMbIEC K HUM.
2.]Ina3MeHHBIE NTEeYH.
3. TurenpHbI€ MEYH.
4.0t1pakarenbHble TIEUN.
5.05eKTporneyu COpOTUBICHHUS.
6./lyroBsle nieun.
7.VIHIyKIIMOHHBIE TICYH.
8.I1JaxTHO-BaHHBIE NIEYH.
9.[lyroBbie BaKyyMHBIE IIEYH.
10.I1Teun ¢ rapHHCCakeM.
11.O51eKTpOHHO-ITy4eBBIE YCTAHOBKH.
12.Kak  kJacCMPUUUPYIOTCS  CIUIaBBl IO




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnanupyemsble pe3ynbTaTbl O0y4eHHs

O1neHOYHBIC CPEACTBA

MJIOTHOCTHU?

IIpakTnyeckne u 1a00paTOPHbIE 3AHATHS 110

TEMaM:

1.TexHODO0rHs MIIaBKK METHBIX CIJIABOB;
2.TexHonorusi BBIUIABKH © padUHUPOBAHUS
MarHMeBbIX CILJIABOB.
IIpumep KomnieKcHOU 3a0ayu:
- Paccuntarh XuMu4ecKkuii cCOCTaB CUITyMHUHA
AK-12. KoMIoOHEHTBI: aIlOMUHHI,
beppocuIuInii;
- OmnpenenuTh palUOHATBHYIO TEXHOJOTUIO
BBITJIABKH.




0) Ilopsinok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIIUM, IOKA3ATEIM U KPUTEPUH
OLlCHUBAHMUSL:

[Ipomexyrounas arrecranusi 1no gucuuiinHe «[IpouM3BOACTBO OTJIMBOK U3 IIBETHBIX
CILJIaBOB)» BKJIFOUAET TEOPETUUECKUE BOMPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS.

IToka3aTeu U KPUTEPUH OLlEHUBAHUS IK3aMeHa:

— Ha OICHKY «OTIMYHO» (5 OaJIoB) — 00yUaromuiics 1eMOHCTPUPYET BHICOKUI YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIUIH, BCECTOPOHHEE, CUCTEMATH4YECKOE M INIyOOKOEe 3HAHUE
y4eOHOrO MaTepuana, CBOOOJHO BBINOJHSET MPAKTUYECKUE 33JaHHsI, CBOOOTHO OIEpHPYET
3HAHUAMU, YMCHUSAMU, IPUMCHACT UX B CUTyallUAX MOBBIIIIEHHOM CIIOKHOCTH.

— Ha OIICHKY «Xopomoy (4 Oamna) — o0y4arouuiicss JEMOHCTPUPYET CPEAHUI YPOBEHb
C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HaHHWA, YMCHUA OCBOCHLI, HO HOITYCKArOTCA
HE3HAYUTEJIFHBIC OIMOKM, HETOYHOCTH, 3aTPYIHEHHUS IPH aHATUTUYECKUX OIepanusiX, MepeHoce
3HAHUM 1 yMeHI/If/’I Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

— Ha OUEHKY «yJIOBJIETBOPUTEIbHO» (3 Oamia) — OOyYalOIMHCS IEeMOHCTPUPYET
MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMI: B XOA€ KOHTPOJBHBIX MEPOIPUSATUN
JIONYCKAIOTCSL OIIMOKH, TPOSBISIETCS OTCYTCTBHE OTHENIBHBIX 3HAHWH, yMEHHI, HAaBBIKOB,
06y‘~IElIOHIHﬁC?[ HCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPyAHCHUA IIPpU OIICPHPOBAHUN 3HAHUAMU U
YMEHHSIMU TIPH UX NEPEHOCE Ha HOBBIE CUTYaIHH.

— Ha OLIEHKY «HEYJOBJIETBOPUTEIBHOY (2 Oaiia) — 00ydaroIuicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MaTepHala, JOMYyCKaeT CYLUIECTBEHHbIE OLIMOKHM, HE MOXKET
IMMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKKW PCIICHUA ITPOCTHIX 3ada4.

— Ha OIICHKY «HEYJOBJIETBOPHUTENbHO» (1 Oamn) — oOywaromuiics He MOXET IOKa3aTb
3HAaHUA Ha YPOBHC BOCIPOU3BCACHUA U 00BICHEHHUS I/IH(l)OpMaIII/II/I, HE MOXCT IIOKa3aThb
MHTEIJICKTYaJIbHbIC HABBIKU PELICHUS MPOCTHIX 3a/1ad.



