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omm, Ilpogheccop, Beromvimyes Muxaun FOpvesuu

Pabouas nporpamma
Teopus Ga3oBBIX H CTPYKTYPHBIX MpeBpanIeHHit
Pa3pa6orana B coorBerctBum ¢ OC BO:

CaMOCTOSITENILHO yCTaHABINBAEMBI 00pa30BaTeNbHBIN CTAHAAPT BhICLIEro 00pa3oBaHus - GakanaBpuar dexepanbHOe
roCylapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKACHUE BRICIIEr0 00pa3oBaHus «HarmoHalbHBIN HCCIeA0BaTeIbCKUM
TexHonornueckuit yausepcurer « MUCuCy» no Hanpasnernto moarotosku 22.03.01 MarepuanoBeieHre U TEXHOJIOTHHA MaTEePHUAIOB
(mpukas ot 02.04.2021 1. Ne 119 0.B.)

CocrapnieHa Ha OCHOBaHUHW y4eOHOTO TIaHa!

22.03.01 MarepuanoBeneHue U TEXHOJIOTHH MarepraioB, MuTM-23.plx MarepuanoBeneHre 1 TEXHOJIOTHH HOBBIX MaTEePHAIOB,
yTBepkeHHOro YuensiM coBetoM BO HUTY "MUCuC" 29.12.2022, mporoxoin Ne 5-22

Pabouas mporpamma omoOpeHa Ha 3acenaHuy Kadeapsl
DJIeKTPOMeTaJLTYPruu
IIpotokon ot 25.05.2023 1, Ne9

3aB. kadenpoii Enanckuii J[.T.

1. EJIX OCBOEHUSA

1.1|enp — nate HEOOXOaMMEIE Oa30BEIC 3HAHUS 110 TEOPHUH MPOIECCOB (Pa30BEIX M CTPYKTYPHBIX MPEBPAIICHUH IS
BCECTOPOHHEH peau3aiuu 0akaaaBpoB HampasieHus moaroropku 22.03.01 MarepranoBeneHIe U TEXHOJOTHH MaTepHajioB
B Pa3NMUYHBIX 00JACTAX U BHIAX WX IPOPECCHOHATHFHON e TeTFHOCTH.

1.2|3amaun JUCLIUIIINHEL:

1.3|Hayuuts

1.4|oTuare pa3iuyuHbIe MPOLECCH (Pa30BBIX M CTPYKTYPHBIX MPEBPAIICHHH;

1.5 |aHanu3upoBaTh MOCIEAOBATEILHOCTD ATOMHO-KPHCTAIUINIECKUX U3MEHEHUH CTPYKTYPBI;

1.6 MMPOBOAUTH CPABHUTCIIbHYO OLICHKY PAa3IMYHbIX METOAOB Ha6J'HOL[€HI/IH IMPOLECCOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

Hukn (pazmen) OIT: |Bl .B.JIB.01

2.1| TpeGoBaHus K NpeIBaAPUTEIbHOI NOATOTOBKE 00y4YaloLIerocs:

2.1.1|Maremaruka

2.1.2| dusnueckas XuUMHus

2.1.3[MarepuanoBeneHue

2.1.4| dusuka

2.1.5| Xumus

2.2 | IncuMnjauHbl (MOAY/IM) U MPAKTUKH, /IS KOTOPbIX OCBOEHME JAHHOM JUCUMIIMHBI (MOAYJIs1) HE00X0AMMO KaK
npeamecTByioniee:

2.2.1|IToaroToBka K mpoIlerype 3aluTsl U nporenypa 3ammtsl BKP

3. PE3YJIBTATBI OBYYEHMUS 1O JUCHUTIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSMU

IK-3: CriocoGeH cOnpoBOKIATH THNOBbIE TEXHOJOTHYECKHE MPOLeCChl B 00,1aCTH MATEPHAJIOBEICHHS U TEXHOJIOTHH
MaTepHajoB

ITK-3.1: IIpoBoauT aHAIN3 HA COOTBETCTBHE CTPYKTYPHI H CBOMCTB MATEPHAJIOB M M3/1e/IH U3 HUX 32JaHHBIM
TeXHOJOTHYeCKHUM M IKCIIIYaTAlHOHHBIM TPeGOBaAHUSM

3HaTh:

[1K-3.1-33 ocHOBHBIE H3MEHEHHS CTPYKTYPHI M KPUCTAIUTMYECKOHN PEIIETKH MIPH PA3INIHBIX 1e()hOpMAMOHHO-TEPMUIECKIX
BO3/ICHCTBUSIX Ha METAJUIBI U CILIABBI

I1K-3.1-32 6a30BbIe 3HaHUS 10 TEOPUH NPOLECCOB (PAa30BBIX M CTPYKTYPHBIX IPEBpAICHNUI;

[IK-3.1-31 ocHoBHBIE BUABI (ha30BO-CTPYKTYPHBIX IIPEBPAIICHHU;




Ymers:

I1K-3.1-Y3 ananu3upoBarh M0OCIEA0BAaTEIbHOCTh AaTOMHO-KPUCTAIUINYECKUX U3MEHEHUH CTPYKTYpHI;

[1K-3.1-Y2 npeanarats Ha 0CHOBE HH(POPMAIIMOHHOTO ITOMCKA COBPEMEHHBIE METOIBI HAOMIONEHS ITPEBPAILEHIH B MaTepratax
Pas3IMYIHOrO CTPYKTYPHO-MEXaHHYECKOTO Kilacca

[IK-3.1-Y1 pemars TAIOBBIE 3a1a9 B 00IAaCTH CTPYKTYPHBIX IIPEBPAIICHU;

Baagern:

ITK-3.1-B3 HaBbIKamMu 1O MPOBEICHUIO CPABHUTEIHLHON OIICHKU Pa3IMIHBIX METOJIOB HAOIIOACHHMSI MPOIIECCOB

[IK-3.1-B2 npakTryecKuMu HaBBIKAMH OIICHKH CTPYKTYPhI 1 MEXaHUIECKIX CBOMCTB MOCIIC Pa3IMYHBIX BUAOB Je(DOPMAIIMOHHO-
TEepPMUUYECKON BO3JIEHCTBHUS;

IMK-3.1-B1 npunnunamu knaccudukauy HabIoaaeMbIX sSBICHUH;

4. CTPYKTYPA U COAJEP)KAHUE

Kon HaumenoBanmue pasnesioB u TeM /Buj 3aHaTusi/ | Cemectp /| Yacos | Kommneren- | JInteparypa | IIpumeuanne
3aHATUSA Kypc 111071 H 1.
pecypcsl
Paznen 1. Teopus npoueccoB KPpUCTATIU3ALNH
1.1 Teopus mporeccoB kpuctamtusanmu. AMopdHoe u 5 2 [K-3.1 JIT.1JI1.2
KBa3UKPUCTAJUINIECKOE COCTOSTHHUS. JI1.3J12.1
BricokosuTponmiiHsie MaTepuaisl. /Jlex/ J12.2
1.2 BricokosuTponuitasie Mmarepuaisl. /I1p/ 5 2 IK-3.1 JIT.1JI1.2
JI1.3J12.1
J2.2
1.3 Crpoenue ciutka. YepHos [.K. Jlenaputnas 5 2 IK-3.1 JIT.1JI1.2
JTUKBanuA. MomuQuKanuys IpH IJIaBKe. JI1.3J12.1
I'papnenTtHoe 3épeHHOE cTpoeHne Ha mpuMmepe Ni- J12.2
cruiaBoB. /JIex/
1.4 I'pagmentHOE 3€peHHOE CTpOoCcHME HA ipuMepe Ni- 5 2 K-3.1 JI1.1J11.2
crutaBos. /IIp/ JI1.3J12.1
J12.2
1.5 CaMocToATeIbHOE U3YUYEHUE JIUTEPATYPHI. 5 15 IK-3.1 JIL.1JI1.2
[Ipopabotka nekmonHoro Matepuana. /Cp/ JI1.3J12.1
J2.2

Paznen 2. [IpeBpaieHusi 4 CTPYKTYPbI NIPU
X0J10AHO# Aedopmannu

2.1 [IpeBpaiieHns 1 CTPYKTYPhI IPU XOJIOTHON 5 6 IK-3.1 JIT.1JI1.2
nepopmarun. @opMupoBaHHE HAaHO3EpHA H JI1.3J12.1
0COOEHHOCTH HAHOKPUCTAJUTMYECKOTO COCTOSHUSI. J2.2

AHHU30TPOIHS U TEKCTypa. MexaHudecKoe
nerupoBanue. /JIex/

2.2 AHM30TpOIUS U TeKCTypa. MexaHuueckoe 5 4 IK-3.1 JIL.1JI1.2
neruposanue. /Tp/ JI1.3J12.1

J12.2
2.3 [IpeBpatieHus v CTPYKTYpHhI IPU HArpeBe 5 2 IK-3.1 JIT.1JI1.2
HaKJIENaHHOW CTPYKTYyphl. Pekpucranmuzanusi. JI1.3J12.1

/J1ex/ 2.2
24 Pexpucrannuszanus HanHomarepuanos. Poct 3epHa 5 4 MK-3.1 JI1.1J11.2
npu otxkure. /TIp/ JI1.3J12.1

2.2
2.5 IIpeBpaitiieHust U CTPYKTYpBI IpU TOpsiueit 5 2 IK-3.1 JIT.1JI1.2
nedopmarun. Teopus u mpomecchl mpu JI1.3J12.1

CBEpXIUIaCTUIHOCTH. /JIex/ J12.2
2.6 Teopwust 1 iporiecchl pu cBepXmiacTuaHocTH. /TIp/ 5 4 IK-3.1 JIT.1JI1.2
JI1.3J12.1

J2.2
2.7 CaMoCTOATEIbHOE N3YUYCHUE JIUTEPATYPHI. 5 20 IK-3.1 JIL.1JI1.2
[Ipopabotka nekmonHoro Matepuana. /Cp/ JI1.3J12.1

2.2

Paznen 3. Tunbl TBEPABIX CTPYKTYP




3.1 Tunsl TBEPABIX CTPYKTYpP. METOABI UX NOTYUYECHHUSL. 4 [IK-3.1 JIL.1JI1.2
Tépabie pacTBops! [IpomexyTounsle dass /JIex/ JI1.3J12.1
J12.2
3.2 Teépmsie pacTBOpEI [IpomexyTounsie dassl /Tlp/ 4 K-3.1 J1.1J11.2
JI1.3J12.1
J12.2
33 MarunwurHsle npeBpatenus /JIex/ 2 MK-3.1 JI1.1J11.2
JI1.3J12.1
J12.2
34 Marnutasie npeBpammenus /I1p/ 2 K-3.1 JI1.1J11.2
JI1.3J12.1
J12.2
3.5 Ynopsoderne TBEPABIX pACTBOPOB M XHM. 4 [K-3.1 JI1.1J11.2
coenuHenui /Jlex/ JI1.3J12.1
2.2
3.6 VhopsnoueHue TBEPABIX PACTBOPOB U XHUM. 2 IK-3.1 JIL.1JI1.2
coenunenuit /T1p/ JI1.3J12.1
J2.2
3.7 Teopusi TOMOreHHOTO pacnaja TBEPIBIX PaCTBOPOB. 2 MK-3.1 JI1.1J11.2
/J1ex/ JI1.3J12.1
J12.2
3.8 Teopust rOMOT€HHOTO paciiaga TBEPABIX paCTBOPOB. 2 IK-3.1 JIL.1JI1.2
Mp/ JI1.3J12.1
J2.2
3.9 Teopus popmupoBanus 2-X (Ha3HBIX 3EPESHHBIX 2 IK-3.1 JIL.1JI1.2
CTPYKTYp, TEOPHS MEPIUTHOTO pacnana. /JIex/ JI1.3J12.1
J2.2
3.10 Teopwust mepnutHOTO pacmana. /IIp/ 2 IK-3.1 JIT.1JI1.2
JI1.3J12.1
2.2
3.11 Teopust MApTEHCUTHOTO TpeBpamieHus. /JIex/ 2 K-3.1 JI1.1J11.2
JI1.3J12.1
J12.2
3.12 Teopust MapTeHCHTHOTO TIpeBpamieHus. /I1p/ 2 K-3.1 J1.1J11.2
JI1.3J12.1
J12.2
3.13 Teopust pa30BbIX MPEBpPAIICHUH IPH 2 TIK-3.1 JIT.1 J11.2
MMOBepXHOCTHHIX HachmeHusx (XTO). Bayrpennee JI1.3J12.1
Haceiienue. /JIex/ 2.2
3.14 Buytpennee Haceimenwue. /T1p/ 2 IK-3.1 JIL.1JI1.2
JI1.3J12.1
J12.2
3.15 CaMOCTOATENBHOE U3yYeHHE JTUTEPATYPEI. 20 [K-3.1 JIL.1JI1.2
[TpopaboTtka nekuuoHHoro marepuana. /Cp/ JI1.3J12.1
J12.2
Paznen 4. ®opMupoBanue CTPYKTYP HBETHBIX
CIIABOB
4.1 ®dopMrpoBaHHE CTPYKTYp IBETHHIX cIu1aBoB (Cu, 2 [K-3.1 JI1.1J11.2
Al, Ti, Ni) /JIex/ JI1.3J12.1
2.2
4.2 ®dopMupoBaHHE CTPYKTYp IBETHBIX cIu1aBoB (Cu, 2 IK-3.1 JI1.1J11.2
Al, Ti, Ni) /TIp/ JI1.3J12.1
J2.2
43 CaMocToATeIbHOE U3YUYEHUE JIUTEPATYPHI. 12 IK-3.1 JIL.1JI1.2
IIpopabotka nekmonHoro Matepuana. /Cp/ JI1.3J12.1
J2.2
Paznen 5. OcHOBBI NOPOIIKOBOM METAJLIyPrHA
5.1 OCHOBBI TOPOIITKOBOU MeTautyprun. /JIek/ 2 IK-3.1 JIT.1JI1.2
JI1.3J12.1

J12.2




5.2 ®opMupoBaHHEe CTPYKTYpHI Tpanyn /I1p/ 5 2 [IK-3.1 JIL.1JI1.2
JI1.3J12.1
2.2
53 CaMocTosATenbHOE N3yUeHHE JTUTEPATYPHI. 5 12 K-3.1 J1.1J11.2
IIpopaborka nekimonHoro matepuana. /Cp/ JI1.3J12.1
2.2
KCP 5 2 K-3.1 JI1.1J11.2
JI1.3J12.1
2.2
Kontpons 5 27 MK-3.1 JI1.1J11.2
JI1.3J12.1
2.2
5. ®OHJl OHEHOYHBbIX MATEPUAJIOB (Ilpuso:xenue)
6. YY EBHO-METOINYECKOE 1 UTH®OPMAILIMOHHOE OBECITIEYEHUE
6.1. Pexomenayemasi Jimreparypa
6.1.1. OcHoBHasi iuTEpaTypa
ABTOPBI, COCTaBUTENN 3amiaBue bubmmoreka WsnarenscTBo, TOx
JI1.1 |JIuBmung B.T. Mertamtorpadus : y4eOHUK A7l | DIEKTPOHHBII KaTaior Mocksa Meramnyprus, 1990
BY30B
JI1.2 |Benenckuii B.1O. u nip | CrpykrypooOpa3zoBanue u ananus | http://elibrary.misis.ru/action.php |MHUCuC, 2010
(ha30BBIX IpEBpALICHUN B kt path info=ktcore.SecViewPlu
CIUIaBaX KeJe30-yIIepos gin.actions.document&fDocumen
JI1.3  |JIunees A.C. ®a3oBbie paBHOBECUS U http://elibrary.misis.ru/action.php |MHUCuC, 2010
Mamtoruna E.C cTpyktypoobpaszoBanue. Kypc kt path_info=ktcore.SecViewPlu
Crapukosa A.C. JICKIHA gin.actions.document&fDocumen
6.1.2. TonoiHuTeILHAS JIUTEPaTypa
ABTOpBI, COCTaBUTENH 3arnaBue Bubmoreka WznarenbcTBO, rOA
JI2.1 |JIuBmw B.T. dusnyecKkre CBOMCTBA: DNEKTPOHHBIN KaTajgor Mocksa Meramryprus, 1980
YYICOHHUK
J12.2 |T'opemuk C.C. Pexpucrannuzanus metauioB 1 | http:/elibrary.misis.ru/ Merannyprus, 2016
CILIABOB action.phpkt path_info=ktcore.Se
cViewPlugin.actions.document&f
Document 1d=8409
6.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TETEKOMMYHHKAIIMOHHOI ceTH «AHTepHET»
6.3 IlepeyeHb MPOrpPaMMHOI0 odecnedeHust
II.1 |Windows 7 Professional
I1.2  |MicrosoftOffice 2007
11.3  |antuBupycHoe I10 Dr.Web
1.4 |MS Teams
I1.5 |LMS Canvas
6.4. Ilepeyenb MH(POPMANMOHHBIX CIPABOYHBIX CHCTEM H MPO()eCCHOHAIBHBIX 0a3 TaHHBIX
U.1 |Hayunas snexrponnas Oudnuoreka https:/elibrary.ru
.2 |Dnekrponnas 6ubmuoreka MUCuChttp:/lib.misis.ru
nus3 OBC VYHuBepcurerckas 6ubnroreka onnaifH http://biblioclub.ru
.4 |Poccuiickas miardopma oTKpeiTOro oopasosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Hasnauenue OcHnarienue
Teopust (hazoBbIX u CTPYKTYPHBIX |AynUTOpUST Uil TIPOBEACHUS 3aHATHHM JIEKIIMOHHOTO THIIA
NpEBPALEHUH CEMHUHApPCKOr0 THIIA, TEKYLIEro KOHTPOJIS, WHIWBHUIAYaJIbHBI
KOHCYJIBTALlM, MPOMEKYTOYHOM  aTrTeCTalld, TPYIIIOBBL
KOHCYJIBTaIUI:
TOCKa KJIacCHYecKas, [IOCKa WHTEPAaKTUBHAs, KOMIIBIOTED

noctyrnoM k cetu "HWuateprer” (1 mrt.), npoekrop (1 mrt.), s3xpa
(1 mt.), pabouee mecto mpemnoxasatens, cton (16 mrt.), ctyn (3

IIT.)
ITIO: Windows 7 Professional, MicrosoftOffice 2007,
antuBupycHoe II0 Dr.Web, MS Teams, VisualStudio,

KOMIIJICKT TCMAaTHYCCKHUX npeseHTaunﬁ



http://elibrary.misis.ru/action.php
http://elibrary.misis.ru/action.php
http://elibrary.misis.ru/action.php
http://elibrary.misis.ru/action.php

46 AynuTopus ISl CaMOCTOSTENBbHOM pabOThI|Mocka KiaccHdeckas, KOMIBIOTEp C JOCTYyIIOM K CeT
00y4aromuxcs "WurepHer" (16 mrt.), mpoekrop (1 mrt.), sxpan (1 mrt.), paboue
MecTo npernoaasareis, ctou (16 wr.), ety (32 mrt.)
ITO:Windows 7 Professional, Microsoft Office 2007, Kommac
antuBupycHoe [10Dr.Web, MS Teams, Visual Studio

>

8. METOJINUYECKHE YKA3AHUA /UIS1 OBYYAIOIIIUXCA

Bech kypc pa3zerneH Ha caMOCTOSTENBHBIE B3aNMOCBSI3aHHBIEC YaCTH, T.€. UMEEeT MOAYIbHOE TTOCTpoeHHe. Pa3BuTne
CaMOCTOSITEIFHOCTH CTYACHTOB JOCTHTACTCS MHANBUAYaTU3aIlel JOMAITHAX 3aIaHIi U BOIIPOCOB ISl BHYTPHCEMECTPOBOTO
KOHTPOJISI 3HaHWH. DTO 00eCcreunBaeTCss METOAMIECKIUMH pa3paboTKaMHu, CO3aHHBIMH B 3JICKTPOHHOM (hopMare, CyIeCTBEHHO
TTOBBIMIAIONTIME 3())EKTHBHOCTD CAMOCTOSATEIIBHOM paOOThI CTYICHTOB.

Jlexm IPOBOAATCS C UCIIOIB30BaHUEM MYJIBTHMEINHHBIX TEXHOJIOTHH B CIIEIIHAIEHO 000PYIOBaHHBIX ayJUTOPHUSX, IIPH STOM
JISKIIMOHHBIA MaTepHal JIEMOHCTPUPYETCS ¢ UCTIONb30BaHHEM I'padudeckoro penakropa Power Point.

[Tpu BHITOTHEHUN TOMAITHAX 3aJaHUI 0CBaWBAIOTCS KIIACCHYECCKIE METOIBI N3yUeHHsI BOIIpoca. Takas BO3MOKHOCTh
obecrnieunBaeTCs parioHATFHBIM HCIIOIB30BAHUEM BPEMEHH IPH TPOBEACHUH JICKIHHA C ITUPOKUM MTPHUBJICYCHAEM MYIBTUMETUIHON
TEeXHUKH, 1 VIHTEepHEeTA, a Takke (OPMHUPOBAHHEM TPEOOBAHHHA K MOATOTOBKE CTYACHTOB IO PEANICCTBYIOIIUM TUCIATUTMHAM .
JucrumuinHa TpeOyeT 3HAYUTEIIEHOTO 00beMa CaMOCTOSTEeTbHOM padoThl. OTeNbHBIE YIEOHbBIE BOITPOCH BRIHOCSATCS Ha
CaMOCTOSTENEHYIO TTPOPA0OTKY M KOHTPOIHUPYIOTCS ITOCPEACTBOM TeKyIei artectanuu. [Ipr 3ToM opraHu3yIoTCS TPYIIIOBBIC 1
WHAWBUyabHBIC KOHCYIbTaiu. KagecTBeHHOE OCBOCHHE MUCIUIUIMHBI BO3MOXKHO TONBKO MIPH CHCTEMATHIECKON CaMOCTOSTEIFHOM
paboTe, ITO MOJIeP)KUBACTCS CUCTEMON TEKYIIEH 1 pyOe)KHOM aTTeCcTaIi.




