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YacoB 1o yue6HOMY IUIaHy 180 ®opMBI KOHTPOISI B CEMECTpPax:

B TOM YHCIIE: JK3aMeH 5

ayIUTOPHbIE 3aHSATUS 72

caMoCTosITeNNbHAs paboTa 79

4acOB Ha KOHTPOIb 27

Pacnpeuene}me YacoB THUCUHHUILIMHBI 110 CeMeCTpamM

Cemectp
(<Kypc>.<CemectpHa | 5(3.1)
Kypee>) Hroro
Henens 19
Bun zanaruit vo | po | vn PII

Jlexun 36 |36 |36 |36
[pakTndeckue 36 36 36 36
KonTpons 2 2 2 2
CaMOCTOSITEIIBHON
paboter
B tom uncne B hopme 26 |26 26 |26
TIPaKT.IIOTOTOBKH
Hroro ay. 72 |72 |72 |72
KonTtaxrras 74 74 74 74
Cam. paborta 79 79 79 79
Yacer Ha KOHTPOIH |27 27 27 27
Hroro [180 [180 [180 [180

[porpammy cocTtaBmi(u):




omm, Ilpogheccop, Beromvimyes Muxaun FOpvesuu

Pabouas nporpamma
Teopust TBepAO(aA3HBLIX NPEeBPANIeHU
Pa3pa6orana B coorBerctBum ¢ OC BO:

CaMOCTOSITENILHO yCTaHABINBAEMBI 00pa30BaTeNbHBIN CTAHAAPT BhICLIEro 00pa3oBaHus - GakanaBpuar dexepanbHOe
LOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHNE BRICIIETO 00pa3oBaHus «HarmoHalbHbIN HCCIeA0BaTeNbCKUi
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 MPOLIECCOB (PAa30BBIX M CTPYKTYPHBIX NPEBPAILCHAN

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




Ymers:

I1K-3.1-Y3 aHanu3upoBarh MOCIEA0BaTEIbHOCTh AaTOMHO-KPUCTAIUINYECKUX U3MEHEHUH CTPYKTYpBI

[1K-3.1-Y2 npeanarats Ha 0CHOBE HH(POPMAIIMOHHOTO ITOMCKA COBPEMEHHBIE METOIBI HAOMIONEHS ITPEBPAILEHIH B MaTepratax
Pa3IMYHOrO CTPYKTYPHO-MEXaHHYECKOTO KJlacca;

[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 JIL.1J12.1
KBa3UKPUCTAJUINIECKOE COCTOSTHHUS. )|

BricokosuTponmiiHsie MaTepuaisl. /Jlex/

1.2 BricokosHTponuitabie Marepuainst. /IIp/ 5 2 ITK-3.1 JIT.1J11.2
JI1.3J12.1
1.3 Crpoenue ciutka. YepHos [.K. JlenapurtHas 5 2 IK-3.1 JIT.1J11.2
JUKBaLyst. MoanuKaus npy 1iaBKe. JI1.3J12.1
I'paguenTtHOE 3€peHHOE CTpOCHUE HA TIpuMepe Ni- J12.2
crutaBoB. /Jlex/
1.4 I'paguenTtHOE 3épeHHOE CTpOCHKE Ha TipuMepe Ni- 5 2 IK-3.1 JIT.1J11.2
crutaBos. /I1p/ JI1.3J12.1
J12.2
1.5 CaMOCTOSTENBHOE U3yUYeHHE TUTEPATYPhIL. 5 11 MK-3.1 JI1.1J11.2
[IpopaboTka nekiponHoro Mmarepuana. /Cp/ JI1.3J12.1
J12.2

Paznen 2. IIpeBpamenusi U CTPYKTYpPbI U
X0J10AHOH AepopManu

2.1 [IpeBpameHust ¥ CTPYKTYPHI TIPH XOJIOTHOH 5 6 K-3.1 JI1.1J11.2
nedopmanuu. @opMUpOBaHHE HAHO3EPHA U JI1.3J12.1
0COOEHHOCTH HaHOKPHUCTAJUTMYECKOTO COCTOSHUSI. J12.2

AHM30TpOIHS ¥ TEKCTypa. MexaHuuecKkoe
neruposanue. /Jlex/

2.2 AHM30TpONUS U TEKCTypa. MexaHnueckoe 5 4 IIK-3.1 JIT.1J11.2
neruposanue. /TIp/ JI1.3J12.1

J12.2
2.3 [IpeBpateHus 1 CTPYKTypbl IPU HarpeBe 5 2 IIK-3.1 JIT.1J11.2
HaKJIEaHHON CTPYKTYphl. Pekpucrammn3ams. JI1.3J12.1

/JTex/ J12.2
2.4 Pexpucrammizanus HarHoMaTepuanoB. Poct 3epHa 5 4 K-3.1 JI1.1J11.2
npu otxkwure. /TIp/ JI1.3J12.1
2.5 [IpeBpammeHust ¥ CTPYKTYPHI TIPH TOpstaeit 5 2 K-3.1 JI1.1J11.2
nedopmanuu. Teopus v mPOIECChI MPH JI1.3J12.1

CBEPXIUIACTHYHOCTH. /JIex/ J12.2
2.6 Teopwus u poriecesl npu cBepxmiacTudaocTH. /Tlp/ 5 4 TIK-3.1 JIT.1J11.2
JI1.3J12.1

JI2.2
2.7 CaMOCTOSTENBHOE U3yUYeHHE JTUTEPATYPHIL. 5 12 IIK-3.1 JIT.1J11.2
IIpopaboTka nekiponHoro Marepuana. /Cp/ JI1.3J12.1

J12.2

Paznen 3. Tunsl TBEPABIX CTPYKTYP

3.1 Twurer TBEPABIX CTPYKTYP. METONBI MX TOTYICHUS. 5 4 [K-3.1 JI1.1J11.2
Tsépapie pacTBopsl IIpomesxyTounsie dha3zsr /JIex/ JI1.3J12.1

J12.2




3.2 Teépnsie pactBopsl [IpomeskyTounsie ¢assl /Tlp/ 4 K-3.1 J1.1J11.2
JI1.3J12.1
J12.2
33 MaruuTtHbie ipeBpamieHus /JIex/ 2 K-3.1 J1.1J11.2
JI1.3J12.1
J12.2
34 MaruutHble npeBpamenus /I1p/ 2 TTK-3.1 JIT.1J11.2
JI1.3J12.1
J12.2
35 VYnopsinoueHue TBEPABIX PACTBOPOB U XHM. 4 IIK-3.1 JIT.1J11.2
coenuHenui /Jlex/ JI1.3J12.1
J12.2
3.6 YhopsimoueHune TBEPABIX PACTBOPOB U XHM. 2 TIK-3.1 JIT.1J11.2
coequneHuit /I1p/ JI1.3J12.1
J12.2
3.7 Teopust rOMOT€HHOTO pacnaja TBEPABIX paCTBOPOB. 2 IIK-3.1 JIT.1J11.2
/JTex/ JI1.3J12.1
J12.2
3.8 Teoprs roMOT€HHOTO paciaja TBEPABIX paCTBOPOB. 2 IIK-3.1 JIT.1JI1.2
Mp/ JI1.3J12.1
3.9 Teopust popmupoBarus 2-X (ha3HBIX 3EPEHHBIX 2 [K-3.1 JI1.1J11.2
CTPYKTYp, TEOPHS IIEPIUTHOTO pacnana. /JIex/ JI1.3J12.1
J12.2
3.10 Teopus nepnautHOTO pacnana. /IIp/ 2 IIK-3.1 JIT.1J11.2
JI1.3J12.1
J12.2
3.11 Teopus MapreHcuTHOTO TIpeBpanieHus. /Jlex/ 2 IK-3.1 JI1.1J11.2
JI1.3J12.1
2.2
3.12 Teopust mapTeHcHTHOTO TipeBpanienus. /I1p/ 2 [K-3.1 JI1.1J11.2
JI1.3J12.1
J12.2
3.13 Teopust Gpa3oBbIX MpeBpaIIeHN TpU 2 TTK-3.1 JIT.1J11.2
noBepXHOCTHBIX HacheHusIX (XTO). Buyrpennee JI1.3J12.1
Haceblmenue. /Jlex/ 2.2
3.14 BuyTtpennee Hackienue. /I1p/ 2 IIK-3.1 JIT.1JI1.2
JI1.3J12.1
2.2
3.15 CaMoCTOATENTbHOE N3YUYEeHUE JIUTEPATyPHhI. 20 IIK-3.1 JIT.1J11.2
[IpopaboTka nexnuonHoro Marepuana. /Cp/ JI1.3J12.1
J12.2
Paznen 4. ®opMupoBanue CTPYKTYp HBETHBIX
CIIABOB
4.1 ®dopmupoBaHKe CTPYKTYp IBETHBIX cIu1aBoB (Cu, 2 TIK-3.1 JIT.1J11.2
Al, Ti, Ni) /Jlex/ JI1.3J12.1
J12.2
4.2 dopmupoBaHue CTPYKTYp LBETHBIX ciuiaBoB (Cu, 2 TIK-3.1 JIT.1J11.2
Al, Ti, Ni) /TIp/ JI1.3J12.1
J12.2
43 CaMOCTOSTETbHOE H3yUeHHE JTUTEPATYPHI. 18 [K-3.1 JI1.1J11.2
[IpopaboTka neknponHoro Marepuana. /Cp/ JI1.3J12.1
J12.2
Pa3gen 5. OcHOBBI NOPOMIKOBOH MeTa/LIypruu
5.1 OCHOBBI TOPOIIKOBOH MeTayutyprun  /JIex/ 2 IK-3.1 JIT.1J11.2
JI1.3J12.1
JI2.2
5.2 ®dopmupoBaHne cTPyKTypsl rpanyn /I1p/ 2 MK-3.1 JI1.1J11.2
JI1.3J12.1
J12.2
53 CaMOCTOSTENBHOE U3yUYeHHE TUTEPATYPHIL. 18 MK-3.1 JI1.1J11.2
[IpopaboTka nekiponHoro Marepuana. /Cp/ JI1.3J12.1

2.2




KCP 5 2 IK-3.1 JI1.1J11.2
JI1.3J12.1
J12.2

Kontpons 5 27 IK-3.1 JIT.1J11.2
JI1.3J12.1
J12.2

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB (ITpuio:kenne)

6. YHEBHO-METOJNYECKOE U TH®OPMAILIMOHHOE OBECIIEYEHUE

6.1. Pexomenagyemasi iuteparypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue Bubmuoreka WznarenbcTBO, rog
JI1.1 |JIueumr B.T. Jlupomn | Metamnorpadus : yaeOHUK i | DMEKTPOHHBIA KaTaaor Mocksa Metamtyprus, 1990
B.I. BY30B
JI1.2 |Benenckuii B.IO. u np | CtpykTypooOpa3oBanue u ananus | http:/elibrary.misis.ru/action.php |MHUCuC, 2010
(a30BBIX TIpeBpaLICHH B kt path info=ktcore.SecViewPlu
CIUIaBax KeJe30-yIJIepos gin.actions.document&fDocumen
JI1.3 |JIuneer A.C. Mamtoruna | Pa3oBble paBHOBECHS U http://elibrary.misis.ru/action.php |MUCuC, 2010
E.C Crapuxosa A.C. cTpykTypooOpa3zoBanue. Kype kt path_info=ktcore.SecViewPlu
JeKIH gin.actions.document&fDocumen
6.1.2. lonoTHUTE/ILHAS JINTEPATypa
ABTOpBI, COCTaBUTENH 3arnaBue Bubmuoreka WznarenbcTBO, rog
J2.1 |JIuBumn B.I" Merannorpadus : yueOHUK 111 | DIEeKTPOHHBIH KaTanor MockBa Metamtyprus, 1990
BY30B
J12.2 |Topemuk C.C. Pexpucrammuzanus metamioB u | http://elibrary.misis.ru/ Meramnyprus, 2016
CILIaBOB action.phpkt path_info=ktcore.Se
cViewPlugin.actions.document&f
Document 1d=8409
6.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEIeKOMMYHHKAIIMOHHOI ceTu «AHTEepHET»
6.3 IlepeyeHb MPOrpPaMMHOI0 OOecreyeHust
I1.1 |Windows 7 Professional
I1.2  [Microsoft Office 2007
I1.3 |anTEBUpycHOE [1O Dr.Web
1.4 [MS Teams
15 |LMS Canvas

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM M NPO(eCCUOHAIBHBIX 0a3 JaHHBIX

W.1 |Hayunas snekrponnas oubnuoreka https://elibrary.ru
N.2 |Dnexrponnas 6ubmuorexa MM CuChttp://lib.misis.ru
.3 |9BC YuuBepcurerckas oubnuoreka onnaiin http://biblioclub.ru
.4 |Poccuiickas nnardopma oTkpbiToro oopaszosanus http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenue OcHarrenne
Teopus TBepA0(a3HBIX MPEBPALICHHN AyIuTOpUSL UL TIPOBEINCHUS 3aHSATHH JIEKIHOHHOTO THIIA

CEMUHApPCKOTO THIMA, TEKYIIEero KOHTPONS, WHIMBHUAYaJIbHBL
KOHCYJIbTALMK, TMPOMEXYTOYHONM  arTecTalid, TPYyMIOBBL
KOHCYJIbTaLUi1:

mocka KJlaccuueckas, JOCKa HWHTEPaKTHUBHAs, KOMIIBIOTEP
moctynom k cet "MutepHer” (1 mt.), mpoekrop (1 wirt.), 3xpa
(1 wrt.), pabouee mecro npenoxaasarens, ctou (16 wr.), cryn (3
LIIT.)

I10:Windows 7 Professional, Microsoft Office 2007,
antuBupycHoe I[1O Dr.Web, MS Teams, Visual Studio,
KOMIUICKT TeMaTHIEeCKUX MPE3eHTAIHI



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

35 Teopwust TBepAOha3HBIX PEBPALICHUI JTaGoparopus

JIOCKAa KJIACCHYECKas, KOMIIbIOTED C JIOCTYIIOM K CETH
"Nutepuer” (1 mwr.), npoexrop (1 wmrT), sxpan (1 wmr), paboyee
Mecto  mpemogasarens, cron (10 ), crym (20
mT.)[I0:Windows 7 Professional, Microsoft Office 2007,
antuBupycoe I[IO Dr.Web, MS Teams, Visual Studio,
KOMIUIEKT — TeMaTH4YecKux mpeseHtauuii. OOGopynoBaHue:
MeTamnorpadpuueckuii MUKpockon ¢ LudpoBoil kamepoi, 40-
1600 xp. ysen. HabGop oOopynoBaHus Uil HOATOTOBKH
00pas3110B MaTepHanoB.

46 Aymutopust OIS CaMOCTOSTENBHON pPabOTHI|focka KIACCHYECKas, KOMIBIOTED C JOCTYIOM K CET
00y4aromuxcst "Uurepuetr" (16 wt.), mpoekrop (1 mwr.), 3kpan (1 mwrT.), paboue
MecTo npernofasareis, cron (16 wr.), cryn (32 mrT.)
I10:Windows 7 Professional, Microsoft Office 2007, Komac,
antusupycHoe [10 Dr.Web, MS Teams, Visual Studio

8. METOJIMYECKHUE YKA3AHUSA IS OBYUYAIOIIUXCSA

Bech kypc pa3zaeneH Ha caMOCTOSITENNbHbIE B3aUMOCBS3aHHbIE YaCTH, T.€. UMEET MOAYIbHOE NOCTpoeHUe. Pa3Burue
CaMOCTOSITEJIBHOCTU CTYAE€HTOB AOCTUraeTCa MHAUBUAyaIU3aleld JOMAIHUX 3aJaHUH U BOIIPOCOB Il BHYTPUCEMECTPOBOTO
KOHTPOJIS 3HaHUH. JTO 00ecreunBaeTcsi MeTOqUYECKUMH pa3paboTKaMu, CO3JaHHBIMU B 3JIEKTPOHHOM (popmaTte, CyIeCTBEHHO
MOBBIIIAIOMIMMH 3P(PEKTHBHOCTH CAMOCTOSTENEHON pabOThI CTY/ICHTOB.

Jlekumu poBOMATCS C UCTIONIB30BAaHUEM MYJIETUMEAMHHBIX TEXHOJIOTHH B CIIELMaIbHO 000PY/IOBaHHBIX ayIUTOPHSX, IIPH ITOM
JIEKIIMOHHBII MaTepual IeMOHCTPUPYETCS C UCIIONIb30BaHUEM rpaduyeckoro pegakropa Power Point.

IIpu BEIMOMTHEHUN NOMAIIHUX 3aJaHUH OCBAMBAIOTCSI KJIACCUYECKHE METO/bI N3yueHUsl Bonpoca. Takas BO3MOXKHOCTh
obecrieunBaeTCs paliOHaIBHBIM HCIIOJIb30BaHIEM BPEMEHH NPY NPOBEJEHUH JIEKLHUH C ITMPOKUM MTPUBIICUCHUEM MYJIBTUMEANHHOM
TeXHUKH, 1 MIHTepHeTa, a Takke GOpMUPOBaHNEM TPEOOBAHUI K IIOIrOTOBKE CTYJECHTOB I10 MPEAISCTBYIOIIMM JAUCIUTUINHAM .
Jucnumirza TpeOyeT 3HaUMTEIbHOIo 00beMa caMoCTOosITeIbHON paboThl. OTHenbHbIe y4eOHbIe BOIIPOCH! BEIHOCSTCS Ha
CaMOCTOATEINIBHYIO TPOPabOTKy ¥ KOHTPOJIMPYIOTCS TOCPECTBOM TeKylIel arrecTanuu. IIpu 3ToM OpraHu3yloTcs IPyMIIOBbIE U
UHAMBUYaJIbHbIE KOHCYIbTaluK. KauecTBeHHOE OCBOEHHE JUCLIUILUIMHBI BO3MOXKHO TOJIBKO IIPHU CHCTEMAaTU4ECKONH CaMOCTOSITEIbHOM
paboTe, 4TO IOJUIEPKUBACTCSI CHCTEMOH TEKyIIeH U pyOeHOH aTrTecTalyy.




