MHHHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJJEPAILINN

T ®denepalibHOE rOCYIapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«MarHuToropckuii rocy1apCTBEHHbIA TEXHUYECKUM YHUBEpCUTET UM. . 1.
Hocosa» =

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

TEOPHA PACIIVIABOB

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Merannyprus

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
TexHOI0rUs TMTEUHBIX MPOLIECCOB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
3a04Has

Uuctutyt/ pakyaprer HWHCTUTYT METalTypriu, MallIMHOCTPOCHUS M MaTEPUATI000pabOTKH
Kadenpa JInTelHBIX TPOLECCOB U MaTEPUAIIOBEICHHUS

Kypc 4

Maruuroropck
2023 ron



Pabouas mporpamma cocrasiena Ha ocHoBe @I'OC BO - 6akanaBpuaT Mo HarpaBJIEHUIO
noarotoBku 22.03.02 Meramnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 1. Ne 702)

PabGoyas mporpamma paccMoTpeHa U onoOpeHa Ha 3acefaHuM Kadenpsl JIuTeHHbIX
MPOIIECCOB U MaTEPUATIOBEICHHSI 4

08.02.2023, mporoxoin Ne 6 ”

3aB. Kadenpoit 4 7)"’%'7.’..;’/7; H.A. ®eokTucToB

PaGouas nporpamma ogoOpena meroauieckoi komuccueir UMMuM
09.02.2023 r. mpotokoa Ne 5

HpenW/////&C. CaBUHOB
Pabouast mporpamMMa CocTaBJICHa: . . W
/

npodeccop kadenpsr JINTuM, n-p TexH. Hayk B.I1. YepHon

Penensenr: . 4
3aB. kadenpoit [1DubXX]], kann. TexH. HayK A 1O. IlepsaTunckuii




JIner akryaauszanuu padoyeil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM Troly Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2025 - 2026
yueOHOM Toy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEACHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOLECCOB U MaTEPHATIOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MAaTEPHATIOBEICHHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoi H.A. ®eokTucros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henpro yueOHOM auctuIuinHbl "Teopust paciiaBoB" SBISIETCS OBJAJACHHE CTYICHTAMH
3HAHUSIMU 10 BOIIPOCAM CTPOCHHUS KUIKUX PACILJIaBOB, UX CBOMCTB U UX CBSI3U CO CBOMCTBAMHU B
TBEPJIOM COCTOSIHUH.

2 MecTo THCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

Hucuumuaa Teopus pacIiulaBoB BXOJUT B 4acTh y4eOHOTO MmiaHa (hopMHpyeMyro
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOUICHHH 00pa30BaTeIbHONM MPOTrPaMMBI.

Jns  u3yyeHus  AMCHUIUIMHBL ~ HEOOXOAWMbl  3HaHUA  (YMEHHMs, BIAJCHUS),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Marematuka

®dusuka

dusnyeckas XUMus

3Hanus (yMEHHUs, BIAJCHUS), IOJyYECHHbIC IPU U3YYCHUH TAHHOW JUCHMILTUHBI OyIyT
HEOOXOUMBI JIJIsl U3YYCHHUSI JUCIUILTIH/TIPAKTHK:

[ToaroroBka K ciaye v cjlaya rocyAapCTBEHHOT 0 3K3aMEHa

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) U IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu st

B pesynbraTe ocBoeHMs IucUUIUIMHBI (Moayns) «Teopus pacriaBoBy» 00ydaroImuics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETEeHLIUAMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

[1K-2 Cnoco0OeH KOHTPOJUPOBATH BBHIMOJHEHHE TEXHOJIOTMYECKHX IPOLECCOB M NPUHUMATH
pELIEHNUS 110 YCTPAHEHUIO IPUYMH UX HAPYIIEHUI

[1K-2.1 O6iagaeT TEOPETUYECKUMU 3HAHUSAMU OCHOB M MPAKTUYECKUMU HAaBbIKAMU
IIPOU3BO/ICTBA JIUTHIX U3JEJINN U3 Pa3IMUHbIX MATEPHATIOB




4. CTpyKTypa, 00b€M U coepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh NUCIHMIUIMHBI COCTaBIseT 3 3a4eTHhIX eauHull 108 akan. gacos, B TOM
qyuce:
— KOHTaKkTHas pabora — 8,4 akaj. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acos;
— BHeaynutopHas — 0,4 akaJ1. 4acoB;
— caMocTosTeNNbHas pabora — 95,7 aka. yacos;
— B (hopMe MpakTUYeCKoi moaroToBku — 0 akaj. 4yac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaliy - 3a4€T

AynutopHast 3 =
KOHTaKTHas pabora E 3 dopma TeKyIero
=
B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) == . p Kon
> 3 © | caMOCTOSITENbHOW | YCIIEBaEMOCTH H
JTACIUTUTAHBI = S .. | xomnerenmn
g £ paboThI TIPOMEKYTOYHOM
na0. | mpakr. | 3 &
Jlek. s s aTTecTaluu
3aH. 3aH. O &
1. Beenenue
N3yuenne
1.1 3HaueHue TEOpHUHU Y N
IUIABJICHUSI W CTPOCHUS TEXHIHCCKON
P 4105 12 JUTEPaTypBl, CaMOKOHTPOJIb IK-2.1
KHTKAX METAaJIOB,
YTeHHE KOHCTIEKTa
CIIABOB U IIUIAKOB o
JIEKITUi
HWroro no pazaeny 0,5 12
2. CtpoeHHe U XapaKTepPHUCTHKA
CBOMCTB TBEpABIX METAJUIOB U
CILIaBOB
N3yuenune
TEXHUYECKOM
2.1 CtpoeHue TBEpIbIX TEI 0,25 10 JUTEPATYPHI, CaMOKOHTPOJTb [K-2.1
YTEHHE KOHCIICKTa
JEKIUI
4
Nsyuenune
2.2 CrpoeHne peambHBIX TEXHHUCCKOIA
' P p 0,25 7,3 JUTEPATYPHI, CaMOKOHTPOJTb [K-2.1
METAJUIOB U CILJIAaBOB
YTEHHE KOHCIICKTa
JEKIUI
Wroro no pazaeny 0,5 17,3
3. Harpe wu 1uaBneHHe
METaJIOB
NsyueHnue
3.1 Iporeccel, TEXHUYECKOU
MPOUCXOASIIUE B METAIIIAX 10 JUTEPATYpBHI, CaMOKOHTPOITb MK-2.1
MPU HATpeBe YTEeHHE KOHCIICKTa
JIEKITHI
4
Nzyuenue
TEXHUUYECKOHN
3.2 [InaBneHne MeTanaoB 5 JUTEPaTypébl, CaMOKOHTPOJIb MK-2.1
YTEHHE KOHCIIEKTA
JIeKIUI




Uroro no pazaeny 15 |
4. Mopnienu CTpoeHUsl pacIllaBoB
METAJUIOB U CIUIABOB
Wzyuenne
TEeXHUYECKOU
4.1 Mognenun Ha OCHOBE
10 JUTEPATYPBI, CaMOKOHTPOIIb IK-2.1
CTPOEHHUS ra3oB
YTeHHEe KOHCIEKTa
JeKIui
4
Wzyuenne
4.2 Mogenun Ha OCHOBE TEeXHUYIECKOH
CXOACTBA C  TBEPABIMHU 0,25 5 JUTEPATYPBI, CaMOKOHTPOJIb IK-2.1
TeJlaMu YTEeHHEe KOHCIEKTa
JICKIUI
Hroro no paszuerny 0,25 15
5. CBoiicTBa CIIJIaBOB B JKHUJIKOM
Y TBEPIOM COCTOSTHHSIX
Nzyuenne
TEXHUYECKOHN
JUTEPATYPHI
51 Tennogpusuyeckue YTEeHUE I1)<01{}2:'[e;<Ta Tposepia
. 0,25 5 N MPAKTHIECKOTO MK-2.1
CBOICTBa JIEKLUH,
3a1aHus
BBITTOJTHEHUE
MIPaKTAYECKOTO
3a7aHus
Nzyuenne
TEXHUUYECKOH
JUTEPATYPHI
DaTYPEL, IIposepka
5.2 Kunernueckue YTEHUE KOHCIEKTa
. 4 5 N MIPAKTUYECKOTO IK-2.1
CBOICTBa JIEKLUH,
3a1aHus
BBITTOJTHEHUE
MIPaKTHYECKOTO
3a7aHus
Nsyuenune
TEXHUYECKOM
JUTEPATYPHI
Patyphbl, IIposepka
5.3 [ToBepxHOCTHBIE YTEHUE KOHCIIEKTA
N 5 N MIPAKTHYECKOTO [K-2.1
CBOICTBa JIEKLUH,
3a7aHus
BBITTOJTHEHUE
MIPaKTHYECKOTO
3a7aHus
HWroro no pazaeny 0,25 15
6. Illmakm ©u  OKCHIHBIC
DACIIABEL
NsyueHnune
TEXHUUECKOU IIposepka
6.1 O6u1as posepra |
5 JTUTEPaATYPHI, KOHTPOJIBHON IK-2.1
XapaKTepPUCTHKA [IIAKOB
YTEHUE KOHCIIEKTa paboThI
JIEKITH I
4
Nzyuenue
TEXHUUYECKOHN
6.2 CtpoeHHe IIUTaKOB 0,25 5 JUTEPaTypsbl, CaMOKOHTPOJIb MK-2.1
YTEHHE KOHCIIEKTA
JEeKUUi




Uzyuenne

TEXHUYECKOI
JUTEPATYPHI,
6.3 DOM3HKO-XMMHYECKUE g |7TeHne KoHCeKTa IpakTuyeckoe K21
CBOMCTBA IIJIAKOB JIEKIIHH, 3a7laHue '
BBIIIOJHEHHE
MIPAKTUIECKOTO
3a/1aHus
Nzyuenne
TEXHUYECKOI
JUTEPATYPHI,
6.4 BzanmonetictBre YTeHHE KOHCIIEKTA
A 0,25 6,4 ¢ CaMOKOHTPOIH IK-2.1
MeTajlla ¥ IIjaKka JIEKITHH,
BBIIIOJHEHHE
MIPAKTUYECKOTO
3a/1aHus
HWroro no pazneny 0,5 21,4
Hroro 3a cemectp 2 95,7 3auéT
Hrtoro no aucuuIinHe 2 95,7 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Ha nepBoMm 3aHsTHH ClleyeT AETalIbHO paccKka3aTh 00 00pa3oBaTeIbHbIX LIESIX U 3a7adax
U3y4eHUs aucuuIUIMHbL. Cienyer mpeAcTaBUTh CTPYKTYpPY Kypca M IpOrpaMMy €ro u3yde-c
yKa3aHHMEM I[epBOMCTOYHUKOB. [losTamHO omucarh cHocoObl JOCTMXKEHUS — 3a/laHHBIX
pe3ynbraToB-neneit. Jlate napopmannio 06 00beMe MPAKTUYSCKUX 3aHATHH 1 00 YCTIOBHSX CIA4YH
JK3aMCEHa.

Jlekuuu mpoxoJsaT B TpaAUIIMOHHON (Gopme. Peanuszanus KOMIIETEHTHOCTHOTO TOX0/1a
npeaycMaTpuBaeT MCIIOJIb30BaHHE B y4€OHOM IpOllecce MHTEPAaKTUBHBIX (DOpM IPOBEACHUS
3aHATUI B COUETAHUU C BHEAYIUTOPHON CaMOCTOATENBHON paboTOM ¢ 1eIbio (HOpMUPOBAHUS
pa3BUTHSI NPO(PECCUOHATBHBIX HABBIKOB O0YJaIOLIUXCS.

Ha nmnpaktudeckux 3aHATHSAX CTYACHTBI COBMECTHO C  IIPENOAABATENEM 11O
UH/MBUYAJIbHBIM 33/IaHUSIM pa30UparoT NpPaKTUYECKUE 3aJaHusl, MPeAyCMOTPEHHBIE B XOJe
U3Y4YEHUS TUCLUILINHBIL.

6 YueOHO-MeTOIMYeCKOE 0O0ecnedeHue CaMOCTOSITeIbHO padoThl 00y4aroIuXCsl
[IpencraBneno B npunoxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. MMukynos, M.B. TeopeTnyeckre OCHOBBI JTUTEHHBIX MPOIECCOB : yueOHOE mocooue /
M.B. ITukynos, T.A. baznosa, C.B. MareeeB. — Mocksa : MUCHUC, 2009. — 99 c. — ISBN 978-
5-87623-285-4. — Tekcr : anieKTpoHHbIH // DiekTpoHHO-0ubnoTeuHas cucteMa «Jlaupy : [caiT].
— URL.: https://e.lanbook.com/book/117027  (mara o6pamienus: 20.01.2023). — Pexum
JOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

2. OCHOBBI METAJLTYPru4ecKoro mpousBozctea : yueOnuk / B.A. burees, K.H. Brosus,
B.M. Konokomsiies, B.M. Cairanuk. — Cankr-IletepOypr : Jlans, 2017. — 616 c. — ISBN 978-
5-8114-2486-3. — TekcT : aneKTpoHHBIH // D1ekTpoHHO-01OInoTeYHas cuctema «Jlauby : [caiT].
— URL.: https://e.lanbook.com/book/90165 (mata oopamienus: 20.01.2023). — Pesxkum goctymna:
JUI aBTOPU3. MTOJIb30BaTEIIEH.

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. TepmonuHamMKKa, KHHETHKA M pacueThl MeTaiurypruueckux mpoueccos / C.H. Tlagepus,
J.U. Peokonkos, I'.B. Cepos [u 1p.]. — Mocksa : MUCHUC, 2010. — 235 ¢. — ISBN 978-5-
87623-312-7. — Tekcr : 2eKTpOHHBII // DnekTpoHHO-O0nbInoTeuHas cucrema «Jlaupy : [caifr].
— URL: https://e.lanbook.com/book/117022  (mara oOpamenus: 20.01.2023). — Pexum
JIOCTYTIA: JUI aBTOPU3. M0JIb30BaTeNeH.

2. Muxamunaa, E.C. TepMomuHamMuKka ¥ KHHETHKA METAJUTYPIrHUECKHX IIPOIIECCOB !
yyeOHoe mo-cooue / E.C. Muxanuna, A.JI. Ilerenun. — Mocksa : MUCUC, 2011. — 56 c. —
ISBN 978-5-87623-461-2. — Tekct : 3meKTpoHHbINA // DIeKTpOHHO-OMONIMOTEYHAs CHCTeMa
«Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/117017 (mata obpammenus: 20.01.2023).
— Pexxum nocTtyna: 11 aBTOpHU3. IMOJIb30BATENEH.

3. Cepos, I'.B. Ilpoueccsl noaydeHuss 1 oOpabOTKH MaTepHajoB: TEOPHS M pacyeThbl
METa/UTYPrHUYECKHUX MPOIECCOB U CUCTEM | yueOHoe mocooue / I'.B. CepoB. — Mocksa : MUCHC,
2017. — 118 c. — ISBN 978-5-906847-76-1. — Tekct : aneKTpoHHBIH // DneKTpOHHO-
oubnunoreunas cuctema «Jlaub» : [caiir]. — URL: https://e.lanbook.com/book/105289 (mara
obpamenus: 20.01.2023). — Pexxum gocrymna: 1uist aBTOpU3. IOJIb30BATEICH.

4. Benos, B./I. JIuteitnoe mpou3BoacTBo : yueOnuk / B.JI. benos ; moa penakiueit



https://e.lanbook.com/book/117027
https://e.lanbook.com/book/90165
https://e.lanbook.com/book/117022
https://e.lanbook.com/book/117017
https://e.lanbook.com/book/105289

B.J. benoa. — 3-e u3., nepepad. u gon. — Mocksa : MUCHUC, 2015. — 487 ¢c. — ISBN 978-5-
87623-892-4. — TekcT : 31eKTpoHHBIH // DAeKTpOHHO-0MOaHOTeUHas crucTtema «JIaHby : [caiT].
— URL: https://e.lanbook.com/book/116953 (nara oopamienwus: 20.01.2023). — Pesxum goctyma:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

B) MeToauyeckue ykazanus:

1. Yepnos B.II. Teopus pacmiaBoB [DaeKTpoHHBIM pecypc]|: YueOHOe mocobue s
npaktrueckux pador/ B.I1. YUepHos - Marautoropck: M31-Bo MarHuToropck.roc. TeXH. yH-Ta M.
I''1. HocoBa, 2016. - 79 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaumeHnoBanue o
1o Ne noroBopa Cpok AeCTBUS JIUIICH3UN
MS Office 2007 |y 135 1 17.09.2007 Gecepoumo
Professional
7Zip cB000THO pacnpocTpansemoe [10 0ECCPOYHO
FAR Manager cB000HO pacnpocrpangemoe 110 0eccpouHo
IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HasBanue xypca Ccpuika
denepanpHOC roCy/apCTBEHHOE OO KETHOE
yapexaenue «Penepansuplii uHCTHTYT Hpombinuiennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH
Nudopmannonnas cucrema - EnquHoe okHO AocTyma K
HHOOPMAITMOHHEIM PecypcaMm

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

IMTouckosas cucrema Akanemust Google (Google Scholar)|URL: https://scholar.google.ru/

HanuonaneHas UH(POPMALIMOHHO-aHAIUTUYECKAs URL:
cucreMa — PoccHiiCKui MHJIEKC HAyYHOT'O [IUTUPOBAHMS '
(PUHIL)

DnekTpoHHas 0a3a meproauueckux u3aanuii East View
Information Services, OO0 «MBHC»

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

https://dlib.eastview.com/
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

1. YyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIIA OCHAILIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMHU Ui MPEJCTaBICHUA Y4eOHOI
uHpopMaluu OOJBIION ayAUTOPHH: MYJIbTUMEIUWHBIMH CpPEACTBA XPaHEHUs, NEepeJadyu u
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CHIeHaAIM3UPOBAHHON MeOEIbIO.

2. Y4eOHas ayquTOpus U IPOBEICHHS IPAKTUYECKUX 3aHATHIH OCHAIIICHA:

- TEXHUYECKHUMH CpPEJCTBAMH OOYy4YEHHS, CIYXallUMHU IJi IpeACTaBICHUS y4eOHOMN
uHpopManuu OOJIBIION ayAUTOPHH: MYJIbTUMEIUHHBIMH CPEICTBA XPAaHEHHS, NEepeaayd u
MpeACTaBICHHS YaeOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHasi ayquTopus AJi IPYNIOBBIX U WHAUBUAYAIBHBIX KOHCYJIbTALUH, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAILICHO:

- KOMITBIOTEPHO#H TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B BJIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

5. Tlomemenne nmiasi XpaHeHHS € TPOQPHIAKTHUECKOTO OOCIY)KHUBAaHHS y4eOHOTO
000py/I0BaHUs OCHAIIICHO:

- CHIeMaAIM3UPOBAHHON MEOEIIbIO: CTeIIaXKaMHU JJIs1 XpaHEeHHs y4eOHOTro 000pyJ0BaHMUs;

- mkadamu Uit XpaHEHUS y4eOHO-METOINYECKOM JOKYMEHTAIIMH U MAaTEPUAJIOB.



IIpunoxenne 1
YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM PadoThI CTYIEHTOB

[To mucrunuae «Teopusi pacmiaBoB» NPeAyCMOTPEHA ayAWTOpHAs M BHEAYAUTOPHAsS
caMocCTosTeNIbHAs paboTa 00ydJaroIMXCsl.

AynuTtopHas caMocToATeNbHas paboTa CTYICHTOB MPEIIOJIaraeT PeHIeHne KOHTPOIbHBIX
3a/la4 Ha MMPAKTUYCCKUX 3aHATUAX.

Ha npakTHyecKuX 3aHATHAX KXKIBIH OOydaromuiics IOJy4aeT HHIMBHIyaIbHOE
3aJlaHue B BUJI€ COCTaBa CIUIAaBa U IIIJIAKA U JUI 3TUX COCTABOB ONPEJIEIISAET:
- TEMIIEpaTypy JUKBHIYC M COIMIYC HAa OCHOBE aHAJIM3a JBOMHBIX AUarpaMM COCTOSHUS,
- (bI/I3I/I‘IeCKI/Ie CBOMCTBA CIIJIaBa B TBCPAOM H JKXKUIAKOM COCTOAHUAX (MOJIBHaSI Macca, IIJIOTHOCTS ,
K03()(UIMEHT TEPMUYECKOTO PACIIMPEHUS, BA3KOCTh, [IOBEPXHOCTHOE HATSIKECHUE);
- Temnou3nyecKkue CcBOHcTBA (TEIIOEMKOCTb, TEIUIOTA IUIABJICHHS, TEIUIONPOBOIHOCTD,
CBOOOAHBIN 00BEM, A0JIS pa3yMoPsIOUYCHHON 30HBI IIPU PA3IMYHBIX TEMIIEPATYPaAX);
- cOCTaBbl 0€3yCcaJOYHBIX CIUIABOB JUIS 331aHHOW CHCTEMBI 3JIEMEHTOB Ha MPHUHIUIIE PABEHCTBA
IUTOTHOCTEW B J)KUJIKOM U TBEPJOM COCTOSHUSX;
-pusnueckue u TermoduznyecKue CBOMCTBA 1IIJIaKa;
-paBHOBECHOE cozepxanue pocdopa B Merane;
-paBHOBECHOE COZIEPXKAHUE CEPhI B METAILIE.

Bonpocsl 111 CaMOKOHTPOJIsI 00y4ar0 M XCH .

CrtpoeHue TBepbIX Tel

THIbI KPUCTAJUIMYECKHUX PEIIETOK

[11OTHOCTH yITaKOBKH KPHCTAJIOB

Yro Takoe KOOPAMHALMOHHOE YUCIIO ?
XHUMHYECKas CBA3b B KpUCTAIIAX

JledeKTbl KpucTaluIMYeCKO! pereTKu
AHun3orponus

[IpennnaBienne

XapakTep IIaBJICHHS BEIIeCTBA

0. Otnuuue u CXOACTBO KUJIKHUX M TBEPJBIX TEN.
11. Temmneparypa miaBJIeHUsI METAJIJIOB.

12. TIn0THOCTB.

13. M3MeHeHHe TEeTIIOEMKOCTH.

14. V3MeHeHHE 3IIEKTPOIPOBOJHOCTH.

15. M3meHeHue TemionpoBOIHOCTH.

16. Teopuu 1uiaBieHuUs.

17. CrpoenHue KHIKOCTH 110 MOJIETTH KECTKUX cep.
18. JlpipouHasi TeOpUs CTPOEHUS KUAKOCTH.

19. KnacrepHast MOJeNTb CTPOCHUS JKUIKOCTH.

20. CrpoeHue XUAKOCTH M0 MOJIENIN CHOOTAKCHUCOB.
21. KBa3umonmkpuCTaIInIecKas MOJEIb )KAKOCTH.
22. bmwxHUM MopsaIoK.

23. Nuddysus.

24. BA3KOCTb )KUIKUXMETAJIOBIUIOTHOCTD.

25. TemmoeMKOCTb.

26. TemnoconepkaHue.

27. TloBepxHOCTHas SHEPTHSI.

28. DnexTpuyecKkoe CONpPOTHUBIICHHE.

29. KoadpdummeHT TepMHIECKOTO PACIIUPEHHUS.

30. MonekymnsipHasi TeOpusi CTPOCHUS IIIIAKOB.

BoOoo~Nooa~wONE



31.
32.

CrpoeHue nuiaka 1o T€OpUn COBEPIICHHBIX HOHHBIX PACTBOPOB.
CTpoeHue nuI1aKa 1o TeOpuu PeryasipHbIX HOHHBIX pacTBOpoB.23. CTpoeHue

CUJIMKATHBIX pPacCIljIaBOB.

33.
34.
35.
36.
37.
38.
39.
40.
41.

1.

CTpoeHue cTeKa.

[1710THOCTH OKCUAHBIX PACILIABOB.

BS3KOCTh OKCHTHBIX PACILIaBOB.

@DaKTOpbl, BIUSIOIINE HA BA3KOCTH IIIIAKOB.
TennoeMKoCTh OKCUHBIX PACILIaBOB.
DJIEKTPONPOBOAHOCTh OKCHIHBIX PACIIJIABOB.
TernnonpoBOAHOCTh OKCUHBIX PACILIIABOB.
Pacnpenenenue pochopa Mekay METAIIOM U IIITAKOM.
Pacnipenenenue cepbl MeXy METALIOM U IIUIAKOM.

KonTpoasnas padora
IlepeuyeHb BONPOCOB AJisl KOHTPOJbHOM PadoThI:

HpOBeCTI/I CpaBHI/ITCJ'IBHHﬁ aHaJIu3 Ha IpCAMCET OTJIMYNH U CXO0ACTBA XXUIKHNX U

TBCPABIX TCJI.

2.
3.

OX&paKTepI/I?»OBaTB AHU30TPOIIHIO. Omnucatb CYIIHOCTB 3TOT'O ABJICHUA.
OHpeIleJII/ITI) COCTaBbI 6€3ycaIlO‘-IHI)IX CIJIABOB JIJIS 3aJJaHHOM nmpernoagaBarTciiceM

CUCTCMBbI 3JICMCHTOB Ha IIPUHIUIIC paBCHCTBA IUIOTHOCTEH B KUAKOM U TBEPAOM COCTOAHUMAX.

Bueaynutopnas camocTtodTenbHas paboTa OOydarolUXcs OCYIIECTBISETCS B BHIIE
W3Yy4YEHUS JIUTEPATYPHI IO COOTBETCTBYIOIIEMY pa3/ieNy ¢ IpopabOTKOM MaTepuaa; BhIMOTHEHUS
JIOMAIIHUX 3a/1aHHUM.



IIpunoxenne 2
OueHo4HBbIEe CPeICTBA /115 POBeIeHNUs IPOMEKYTOYHOM aTTecTAlMN
[lepeuyeHb KOMIETEHIMI C YKa3aHUEM ITAroB UX (OPMHUPOBAHUS B IPOLIECCE OCBOSHUS 00pa30BaTeIbHOM MPOrpaMMbl YKa3aHbl B pa3aenax 3 u 4.
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJACTBA ISl POBEACHUsS MPOMEKYTOYHON aTTeCTANNM:

CTpyKTYpHBIH 2JIEMEHT

IInanupyeMble pe3yabTaThl 00yUeHUS O1eHOYHEBIE CpeJICTBA
KOMIICTCHI N Py pesy ya pea

IIK-2: Cnoco0eH KOHTPOJIUPOBATH BHINOJHEHHUE TEXHOJIOTHYeCKUX MPOLECCOB U MPUHUMATH PellieHUs] M0 YCTPAHEHUI0 NPUYMH UX
HapylUIeHu

Bomnpocsl qu1s 3auera:
Turbl KPUCTAUIMYECKUX PEIIETOK
[110THOCTH YIIaKOBKHM KPUCTAJIOB
YTo Takoe KOOPAMHALIMOHHOE YUCIIO ?
XUMUYECKas CBSI3b B KPUCTAILIAX
JleheKThl KpUCTAIUTMYECKON PelIeTKH
AHunzorponus
IIpeannasnenue
XapakTep IJIaBJICHUS BEIIECTBA
. OTnuuue U CXOACTBO KUJIKUX U TBEPABIX TEI
10.Ctpoenue TBEpIbIX TE.
1. Temnepatypa naaBiIeHHs] METAJIOB.
2. INTOTHOCTE.
3.MI3MeHeHHE TEINIOEMKOCTH.
4. VI3aMeHeHue 3JIeKTPOPOBOIHOCTH.
5. I3MeHeHune TemIonpoBOIHOCTH.
6. Teopuwu riaBiICHHS.
7. CTpoeHue KHIKOCTH 110 MOJIENH KECTKUX chep.
8.IpIpodHast TEOpHS CTPOCHUS KUTKOCTH.
9. KnacrepHas Moielib CTPOEHUS KUAKOCTH.
10. CtpoeHue >XHAKOCTH 110 MOJIEITH CHOOTAKCHCOB.
11. KBazunoaukpucraminueckast MOJEb 5KUAKOCTH.
12. bavkHUNA OPSAIOK.

13. Iucddyzus.

CoNoA~WNE

O6naz[aeT TCOPCTUYCCKUMU 3HaHUAMU OCHOB u
2.1 MPAKTUYCCKUMHU HaBBIKaMH MPOU3BOACTBA JIUTBIX I/ISI[eJ'II/Iﬁ
N3 pas3JIMYHbIX MaTCPUAJIOB




CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

14. BSI3KOCTb U IJIOTHOCTD KUJKUXMETAJIIOB.
15. TennoeMKkocCTb.
16. Terocoaepxanue.
17. IloBepXHOCTHAsI SHEPTUS.
18. DnexTpruyeckoe COpOTUBIICHUE.
19. KoadpurumeHT TepMuuecKoro pacuimpeHus.
20. MonexynsipHasi TEOpHsI CTPOEHHUS IJIAKOB.
21. CtpoeHnue nuiaka no T€OpUH COBEPUICHHBIX
HMOHHBIX PaCTBOPOB.
22. CTpoeHue 11aKa o TEOPUU PerysipHbIX HOHHBIX
pacTBOpPOB.
23. CTpoeHue CUIIMKATHBIX pacIjiaBoOB.
24. CtpoeHue cTeKia.
25. I110THOCTH OKCUIHBIX PACILIaBOB.
26. BsI3KOCTh OKCHJIHBIX PaCIlJIaBOB.
27. ®akTOphl, BIUSIOUIME HA BA3KOCThH IIIAKOB.
28. TermnoeMKOCTh OKCHIHBIX PAacIIaBOB.
29. DeKTpONPOBOIHOCTH OKCHUIHBIX PACIUIABOB.
30. TernonpoBOAHOCTh OKCUHBIX PACILIABOB.
31. Pactipenenenue pocdopa Mexay METAIIOM U
[UTAKOM.
32. PacmipeseneHue cepbl MEXKY METAILJIOM U
[UTAKOM.
IIpuMepHBbIii NepedyeHb NPAKTHYECKUX 3a1aHUI
K 3a4eTy:

[IpenogaBaTens BblAAET MHAWBUIYaJbHOE 33/JaHUE B
BHJIE COCTaBa CIUIaBa U IJIaKa U JIJIsl ’TUX COCTABOB:

- Omnpenenutb  METOJ ~ MCCIEAOBaHUSA  INpU
OIPEJEIIEHNU CBOWCTB PacIlJIaBOB.




CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE cpe€acTBa

Omnpenenuth Ha OCHOBE 3alaHHOTO XHMHUYECKOTO
cocrasa:

- MOJIBHYIO Maccy ciijiaBa (111aka);

- INIOTHOCTH CIIaBa (IIU1aKa);

- YIEIBHYIO TEIJIOEMKOCTh CIUIaBa (ILJ1aKa);

- TETUIOTY IIJIABJICHUS CIUIaBa (IIL1aKa);

- 3JIEKTPOIIPOBOAHOCTH CILIaBa (I1LJ1aKa);

- TETUIONPOBOHOCTD CIUIaBa (1ILIaKa);

- KOO(QPHUIHMEHT TEPMUYECKOTO PACIINPEHUS CILIaBa.

Pemenne KoMILJIEKCHOM 3a1a49u
(mpakTH4YecKoe 3aJlaHNe HA 3a4eTe)
Ilpumep xomnnexcHot 3adauu

Ha ocHoBe 3aanHOT0 cocTaBa cruiaBa (IuiaKa):

- BoiOpate MeToq AMs onpeieNieHus ero CBOWCTB
(Hampumep, aHAJIW3 IBOMHBIX AUArpaMM AJis
oTpezieNieHus: TeMIepaTyphl JUKBUIYC U COJIUAYC);

- OTIPE/ICNTH CBOWCTBA C UCTIOIH30BAHUEM ITHX
METO/I0B.

- IlpuMeHATH NPUHIMII pPAaBEHCTBA IUIOTHOCTEW B
JKUAKOM W TBEPJAOM COCTOSHUSIX JUIS TONy4eHUs
0e3ycalouHOro CIjIaBa ISl ONPEICICHHOW CHCTEMBI
HJIEMEHTOB,;

- Paccunrars paBHOBECHOE cofepxanue gochopa u
CEepHI B METaJlIE.




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OLlCHUBAHHA:

Artrectanus no qucuuiuinie « Teopusi paciiiaBoBy» BKIIOYAET TEOPETUUECKUE BOIPOCHI,
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHUS 00YYaIOLIMMMCS 3HAHUM, ¥ NIPAKTUYECKHUE 3aJaHHUs,
BBISBIISIIOLINE CTETIEHb C(POPMUPOBAHHOCTH YMEHUH U BIaICHHIA, IPOBOAMUTCS B (popMe 3K3aMeHa
U CJIa4d IPAaKTUYECKUX padoT.

3ayer 1o JaHHOW TUCIMIUIMHE MPOBOAUTCS B yCTHOU (popMe Bompocam, BKIIOUAIOLIIM 2
TEOPETUYECKUX BOIIPOCA U OJHO MPAKTHUYECKOE 3a/JaHHUE.

Iloka3aTesu U KpUTEPUH OLIECHUBAHUA 324eTAa:

Ha OIICHKY «3a4T€HO» OOYYaloIIMWWUCS JODKEH TOKa3aTh BBICOKHH YpOBEHb 3HAHUS
MaTepuaia Mo JUCIUIUIMHE HEe TOJBKO Ha YPOBHE BOCIIPOU3BEICHUS 1 00BsICHEHUST HHpOpMaIwH,
HO W TMPOJAEMOHCTPUPOBATh HMHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS MPoOJeM, HaXOXKICHUS
YHUKAJIbHBIX OTBETOB, BBIHECEHUS KPUTUUYECKHUX CYXKJICHUM; MPOJAEMOHCTPUPOBATh 3HAHUE U
MMOHUMaHHWE 3aKOHOB JUCITUIUIMHBI, YMEHHE OTICPUPOBATH ATUMH 3HAHUSIMH B TPOPECCHOHAIBHON
JIeSTCIIBHOCTH;

Ha OIICHKY «HE 3a4TeHO» OOy4alouluiicss HEe MOXKET IOKa3aThb 3HAaHHUA HAa YPOBHE
BOCTIPOM3BEJICHUSI M OOBSICHEHUs WHGOPMAMKM TIO0 JUCIHMIUIMHE, HE MOXET II0Ka3aTh
MHTEJJICKTyaJIbHbIe HABBIKM PEIIECHUS MPOCTHIX 3a/1ay, YMEHHUE KPUTUYECKU OICHHBATh CBOU
JUYHOCTHBIE KadyecTBa, HaMeuaThb IYTH M BBIOMPATh CPEACTBA Pa3BUTHS JIOCTOMHCTB U
yCTpaHEHUS HEIOCTATKOB.



