Lokywerr ndIAHHGCTERETBHANKK 1 BBICIIETO OFPA3SOBAHU S POCCUKCKOU ®EJIEPAITNNA
Hdopmauns o ebegiejFaibHOe TOCy1apCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe yUpeK/IeHne BbICIIero

ono: Kyéﬁfﬂ%@fﬂﬂﬂm@t@@l’ﬁﬂnonanbnbm HCCIIEI0BATeIbCKHIA TexHoMornyeckuii ynusepeurer « MUCuC»
[lomxHocTb: [Iupektop BoikcyHckoro guavana HATY "MUCuC"

[ata npasesri fiporpaMialyibésitlena
YHMKa ettt B TREORD M EOT 6 UMD e Ta

619b0B I H IEY dvHAeba4 2f2def217068

Q00

2. 2.
U1 K20 MdiA ZUZZT.

npoTokoi Ne 7-22

Pabouast nmporpammMa JUCIHUIIMHBI (MOTYJIA)
Teopust TBepaodasHbIX NpeBpaALICHUN

3akperuieHa 3a kadenpou DNEeKTPOMETAILITy priuH

Hampasnenue noarotoBku 22.03.01 MatepuanoBeieHHE U TEXHOJIOTUU MaTEpUaOB
HPO(IWIHI: MarepuanoBeieHUE U TEXHOJIOTUN HOBBIX MaTepHUajioB
Kpanmupuxaums O0akxanasp

dopma o0ydeHus OYHast

O611ast TPyA0EMKOCTh 43ET

YacoB 1o yue6HOMY IUIaHY 144 ®opmbl KOHTPOJIL B CEMECTpax:

B TOM YHCIIE: 9K3aMeH 5

ayIUTOPHBIE 3aHATHA 72

CaMOCTOsATeNIbHAs padoTa 43

9acoB Ha KOHTPOJIb 27

Pacnpenesienne 4acoB THCHHUILJIMHBI 0 ceMeCTPaM

Cemectp
(<Kypc>.<Cemectpua | 5(3.1)
Kypee>) Hroro
Henens 19
Bup 3ansaruii vin | P | yn PII

Jlexkuuu 36 |36 |36 |[36
[pakTraeckue 36 |36 |36 (36
KCP 2 2 2 2
HUroro aygn. 72 |72 |72 |72
KonraktHas pabota 74 |74 |74 |74
Cawm. pabora 43 143 |43 |43
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Hroro 144 | 144 (144 144




IIporpammy coctaBui(n):
omn, Ilpogheccop, beromvimyes Muxaun FOpvesuu

Pabouast nporpamma
Teopust TBepA0(pa3HBIX MpeBpaLeHU
Pazpaborana B cootBeTcTBHU ¢ OC BO:!

CaMOCTOSITENBHO YCTAHABIMBAEMBIN 00pa30BaTEIbHBIN CTAHIAPT BBICIIETO 00pa3oBaHus - OakanaBpuat deaepanbHOE
rOCyZapCTBEHHOE aBTOHOMHOE 00pa3oBaTesibHOE yupexkIeHUE BhIcIIero oopazoanust «HarmoHansHbIi ncce10BaTeIbCKUH
TexHoJorudeckuit yausepcutet « MUCuCy» mo HanpasiaeHuto noarotopku 22.03.01 MarepuanoBeneHre U TEXHOJIOTHH MaTepHAIOB
(mpukas ot 02.04.2021 r. Ne 119 0.B.)

CocraBiieHa Ha OCHOBAaHHMH y4eOHOTO TUTaHa!

22.03.01 MatepuanoBecHHE U TEXHOJIOTHH MaTepraioB, MuTM-22.plx MarepuanoBeieHre U TEXHOJIOTHH HOBBIX MaTEPHAJIOB,
yTBepxkIeHHOro YueHnsiM copetoM BO HUTY "MUCuC" 25.02.2022, npotokoi Ne 5-22

Pabouast nporpamma of00peHa Ha 3aceiaHun Kadeapsl
DJIeKTPOMeTaJIyPrum
IMporoxkomn ot 25.05.2022 1., Ne 9

3aB. kadeapoit Enanckwuii J1.I°.




1. EJIN OCBOEHUSA

1.1{Ilens — maTh HEOOXOAMMBIE 0a30BBIE 3HAHMS 110 TEOPHH ITPOILIECCOB (PA30BBIX M CTPYKTYPHBIX MPEBPAIICHUHN IS
BCECTOPOHHEH peanu3anuu OakalaBpoB HampapiieHus moarotosku 22.03.01 MarepuanoBeieHUE U TEXHOIOTHH
MaTepHaIOB B Pa3IMYHBIX 00JIACTSAX U BUAAX UX MPOPECCHOHATHHOM ACATSIHLHOCTH.

1.2|3amaun IMCUUIUIMHBI:

1.3|Hayuuts

1.4]oTimuaTh pa3aMYHbIE IPOLECCH (Pa30BBIX U CTPYKTYPHBIX IIPEBPALICHUIH;

1.5|aHann3upoBaTh MOCIEAOBATEIFHOCTh ATOMHO-KPUCTATUIMIECKUX U3MEHEHHH CTPYKTYPBI;

1.6 MPOBOAUTH CPABHUTCIIbHYIO OLICHKY PAa3JIMYHbIX METOJOB Ha6J'IIO,HeHI/Iﬂ IMPpOIECCOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

Lux (pasaen) OIT: [B1.B.JIB.01

2.1| TpeGoBanus K MpeIBapUTEIbHON MOATOTOBKE 00y4AIOLIET0CH:

2.1.1{MaremaTuka

2.1.2| ®usnyeckas xumus

2.1.3|MarepuanoBeseHue

2.1.4| dusuka

2.1.5| Xumus

2.2 dncuunauHbl (MOIYJIH) U PAKTUHKH, JJIsI KOTOPBIX OCBOEHHE TAHHOM THCHUILIHHLI (MOIYJIs1) HEOOX0TUMO KaK
npealiecTByOIee:

2.2.1|TloaroToBKa K mMpoLEAype 3allUThl U Mpoleaypa 3amutsl BKP

3. PE3YJIbTATBI OBYYEHUS 11O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBbIMHA
KOMIIETEHIIUSAMUA

IK-3: Cnocoden CONMPOBOKAATH TUIIOBBIC TCXHOJOTHYE€CKHE MIPOUECCHI B o0JacTH MaTepuajJoBeACHUA U TEXHOJIOIUN
MarTrepuajoB

IIK-3.1: [IpoBoaANT aHAIU3 HA COOTBETCTBHE CTPYKTYPbI H CBOICTB MATEPHAJIOB U U3/1eJIUI U3 HUX 3aJaHHBIM
TEXHOJIOTHYECKHM 1 IKCIJIyaTAllMOHHBIM TPe0OBAHUAM

3HaTh:

I1K-3.1-33 ocHOBHbIE U3MEHEHUS CTPYKTYPBI M KPUCTAIUTMUECKOM PEMIETKH MPU PasIMuHBIX Ae()OPMAIIIOHHO -TEPMHYECKHX
BO3ZCHUCTBUSAX HA METAJUIBI U CIUIaBBI

[1K-3.1-32 6a30BbIe 3HAHHS IO TEOPHHU TPONECCOB (DA30BBIX U CTPYKTYPHBIX IIPEBPAIICHIH

ITK-3.1-31 ocHoBHbIE BUIBI (ha30BO-CTPYKTYPHBIX MTPEBPAIICHHI;

YMerTh:

IMK-3.1-Y3 aHanu3upoBath M0CIEA0BATENLHOCTh aTOMHO-KPUCTAJUTMUECKUX H3MEHEHUI CTPYKTYPBI

I1K-3.1-¥Y2 npemnarats Ha OCHOBE HH(OPMAIIOHHOTO TIOMCKa COBPEMEHHBIE METO bl HAOIIOACHHS IPEBPAILCHUI B MaTepuanax
Pa3IMYIHOTO CTPYKTYPHO-MEXaHHMYECKOTO KJIacca;

[IK-3.1-Y1 pemars THIIOBBIE 33a49¥ B 00JIACTH CTPYKTYPHBIX MPEBPAICHAN;

Baagernb:

I1K-3.1-B3 HaBBIKaMu 110 MPOBCACHUTIO CpaBHHTeJ’ILHOﬁ OLICHKH PA3JIMIHBIX METO10B Ha6J'IIO,HeHI/I$I IMpo1eccoB

ITK-3.1-B2 npakTHuecKMMHU HaBbIKAMH OL[EHKH CTPYKTYPbl U MEXaHMYECKUX CBOMCTB MOCIIE Pa3IMYHBIX BUIOB
neopMannoHHO-TEPMUUECKOIT BO3/ICHCTBYS;

MK-3.1-B1 npuniunaMu kiaccupukaiui HaOmo1aeMbIX SBICHUH;

4. CTPYKTYPA U COOEPKAHUE

Kon HaumenoBanue pazaenos u TeM /Buj 3ausitus/ | Cemectp /| Hacos | Komneren- | Jlutepatypa | IIlpumeuanue
3aHATHA Kypc 107071 H 3L
pecypchbl
Pazgen 1. Teopust nponeccoB KpHCTAJIH3AIUH
11 Teopwus porieccoB KpucTAIU3auu. AMOpQHOE U 5 2 IK-3.1 JI1.1J12.1
KBa3UKPUCTAJUINYECKOE COCTOSIHHUS. 6|

BricokosHTpONHiiHEIE MaTepHalTbl. /JIek/




1.2 BricokosuTtponuitnsie Mmatepuanst. /I1p/ 2 IK-3.1 JI1.1J12.1
€|
1.3 Crpoenne ciutka. YepHos [1.K. JlenaputHas 2 IK-3.1 JIL.1J12.1
nuKBaIys. Moaudukanus npu miaBke. 21
['panueHTHOE 3€pEHHOE CTPOCHKE HAa IPUMEPE
Ni-crmaBos. /JIex/
1.4 I'panuenTHOE 3€pEeHHOE CTPOCHUE HA IPUMEPE 2 IK-3.1 JI1.1J12.1
Ni-crutaBos. /Ip/ 31
15 CaMocTOosITeNbHOE N3yUeHHE TUTEPATYPHI. 6 IK-3.1 JI1.1J12.1
IIpopaboTka nekunonHoro Marepuana. /Cp/ €]
Pa3znea 2. [lpeBpameHusi U CTPYKTYPbI NPH
X0J101HO# nedopmanuun
2.1 [IpeBpareHus 1 CTPYKTYpPBI IPH XOJIOTHON 6 IK-3.1 J1.1J12.1
nedopmannn. opmMupoBanne HaHO3epHA U 31
0COOCHHOCTH HAHOKPHCTAJUIMIECKOTO COCTOSTHHS.
AHM30TpONHA U TEKCTypa. MexaHnyeckoe
nerupoBanue. /Jlex/
2.2 AHU30TpONUS U TEKCTypa. MexaHuueckoe 4 IK-3.1 JI1.1J12.1
nerupoBanue. /I1p/ €]
2.3 [IpeBpareHus 1 CTPYKTYpHI TP HarpeBe 2 IK-3.1 J1.1J12.1
HaKJIEIMaHHOW CTPYKTYpbl. Pekpucrannuzamus. o1
/J1ex/
2.4 Pexpucrannuzanus HaHoMaTepuaioB. Poct 3epHa 4 IK-3.1 JI1.1J12.1
npu omxure. /TIp/ 91
2.5 IIpeBpamieHns u CTpyKTYypHI IIpU ropsdeit 2 IK-3.1 JI1.1J12.1
nedopmanuu. Teoprs 1 IpoIeCcChl IpH o1
cBepXIuIacTU4YHOCTH. /JIex/
2.6 Teopwus u porieccH Mpu cBepXIuacThaHOCTH. /I1p/ 4 IK-3.1 JI1.1J12.1
01
2.7 CaMOCTOSITeIFHOE N3yYCHUE JTUTEPATyPHI. 12 IK-3.1 J1.1J12.1
[Tpopaborka nekunoHHoro marepuana. /Cp/ 91
Pazaen 3. Tunsl TBEPABIX CTPYKTYP
3.1 Tuns! TBEPABIX CTPYKTYP. MeTOAbI UX MOJIyYEHUS. 4 MK-3.1 JI1.1J12.1
TeEpasie pactBophl [IpomexyTounsie ¢assl /JIex/ 31
3.2 TBEpasie pactBopsl [Ipomesxyrounsie da3zsr /IIp/ 4 IK-3.1 JI.1J12.1
01
3.3 MarnuTHble npeBpamenus /JIex/ 2 IK-3.1 J1.1J12.1
01
34 Maruutssie npespamnierus /I1p/ 2 IK-3.1 JIL.1J12.1
01
35 YnopsgoueHue TBEPIBIX paCTBOPOB U XUM. 4 IK-3.1 JI1.1J12.1
coequuennii /Jlex/ 21
3.6 YnopsgoueHue TBEPIBIX paCTBOPOB U XUM. 2 IK-3.1 JI1.1J12.1
coenuneHuit /Tlp/ 21
3.7 Teopus TOMOTeHHOTO pachajaa TBEPALIX PAaCTBOPOB. 2 IK-3.1 JI1.1J12.1
/J1ex/ 31
3.8 Teopus TOMOreHHOTO pachajaa TBEPABIX PACTBOPOB. 2 IK-3.1 JI1.1J12.1
Mp/ 31
3.9 Teopus popmupoBanus 2-X (a3HBIX 3EPEHHBIX 2 IK-3.1 JI1.1J12.1
CTPYKTYD, TEOPHsI IEPIIMTHOTO pacmaza. /Jlex/ €]
3.10 Teopwust nepnutHOTO pacnazaa. /IIp/ 2 IK-3.1 JI1.1J12.1
01
3.11 Teopust MapTeHCHTHOTO ITpeBpareHus. /JIex/ 2 IK-3.1 JI1.1J12.1
01
3.12 Teopust MapTeHcHTHOTO IpeBpamteHus. /I1p/ 2 IK-3.1 JI1.1J12.1
91
3.13 Teopwust (ha30BEIX NpeBpaIeHui Py 2 IK-3.1 J1.1J12.1
nmoBepxHOCTHBIX HachmeHusx (XTO). Buyrpennee 21
Haceimenue. /Jlex/
3.14 Buytpennee Hacoimenue. /IIp/ 2 I1K-3.1 JI1.1J12.1
01
3.15 CaMoCTOSITEeNIbHOE N3yUEHHUE TUTEPATYPHL. 16 IK-3.1 JI1.1J12.1
IIpopaboTka nekimonHoro marepuana. /Cp/ 21




Pazgen 4. @opmMupoBaHue CTPYKTYP HBETHBIX

CIIABOB
4.1 dopMHUpOBaHKE CTPYKTYP LBETHHIX ciutaBoB (Cu, 5 2 IK-3.1 JIL.1J12.1
Al, Ti, Ni) /Jlex/ 91
4.2 ®dopMupoBaHUE CTPYKTYp IBETHHIX ciiiaBoB (Cu, 5 2 IK-3.1 JIL.1J12.1
Al Ti, Ni) /IIp/ o1
4.3 CaMocTOsITeNbHOE N3yUeHHE TUTEPATYPHI. 5 4 IK-3.1 JI1.1J12.1
IIpopaboTka nekunonHoro Marepuana. /Cp/ €|
Pazgen S. OcHOBBI NOPOIIKOBOM MeTALTYpPIrUl
5.1 OCHOBBI TOPOITKOBOI MeTaILTyprun. /JIex/ 5 2 IK-3.1 JI1.1J12.1
91
5.2 ®dopmupoBaHUE CTPYKTYpHI rpany /I1p/ 5 2 IK-3.1 JI1.1J12.1
91
5.3 CaMOCTOSTENbHOE U3YUCHHE JTUTEPATYPHI. 5 5 IK-3.1 JI.1J12.1
[TpopaboTka nekunonHoro marepuana. /Cp/ 91
KCP 5 2 IK-3.1 JI1.1J12.1
€]
Kontpois 5 27 IK-3.1 JI1.1J12.1
€]
5. ®OH] OHEHOYHBIX MATEPHUAJIOB (Ilpujo:xeHue)
6. YYHEBHO-METOANYECKOE U THO®POPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHas IMTEpaTypa
ABTOpBI, COCTaBUTENH 3arnaBue Bubmmoteka W3narenscTBO, roj
JIT.1  |JIuBmmn B.T. duzndeckrie CBONCTBA METAIIOB | DIIEKTPOHHBINA KaTajaor Mocksa Metammyprust, 1980
U CIUIAaBOB: yueOHUK
JI1.2 |Benmenckuii BIO. u np |Crpyxrypoobpasosanue u ananus | http://elibrary.misis.ru/action.php [MHCuC, 2010
(ha3oBBIX TIpEBpaIEHHI B kt_path_info=ktcore.SecViewPlu
CIUIaBaX JKeNe30-yIiIepos gin.actions.document&fDocumen
Vue6noe mocobue Ne 1009 tld=7494
JI1.3 |JIunees A.C. MaimoTtrHa | @a30BbIle paBHOBECHS H http://elibrary.misis.ru/action.php |MHUCuC, 2010
E.C CrapukoBa A.C. CTpyKTYpooOpa3oBanue. Kypc kt_path_info=ktcore.SecViewPlu
JIeKIUi gin.actions.document&fDocumen
tld=7634
6.1.2. JlonoJHUTEIbHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI2.1 |JIuBmmn B.T. Mertamtorpadus : yueOHUK a1 | DJISKTPOHHBII KaTaior Mocksa Merammyprus, 1990
BY30B
J12.2 |Topemuk C.C. Pexpucrammszanms metamoB 1 | http://elibrary.misis.ru/action.php |Metamnyprus, 2016
CILJIABOB kt_path_info=ktcore.SecViewPlu
gin.actions.document&fDocumen
t 1d=8409
6.2. Ilepeyens pecypcoB HHGPOPMALIMOHHO-TEJEKOMMYHUKAIMOHHOM ceTH « AHTepHeT»
6.3 IlepevyeHb MPOrpaMMHOIO 00ecTieueHUsI
I1.1 |Windows 7 Professional
I1.2  |Microsoft Office 2007
I1.3 |antuBupycHoe I10O Dr.Web
I1.4 |MS Teams
I1.5 |LMS Canvas
6.4. llepeyens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM M NMPOodeccHOHATBHBIX 023 AaHHBIX
n.1 Hayunas snexrponnas 6ubamnoreka https://elibrary.ru
n.2 Onekrponnas oubamoreka MUCuChttp://lib.misis.ru
us OBC YuuBepcurerckas 6ubnmmoreka omnaiin http://biblioclub.ru
n4 Poccuiickas mwiatdopma oTKpeiToro oopasosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
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Ayn. Hasnauenwue OcHarnienne

4 Teopust TBepro(da3HbIX IPEBpALICHUH AynuTtopus Ui IPOBEICHMS 3aHATHH JIEKLMOHHOTO THIIA,
CEMUHAPCKOr0 THMA, TEKYLIEro KOHTPOJIA, HHAUBUIYaJIbHBIX
KOHCYJbTallli, TNPOMEXYTOUHOH aTTecTaluy, TPYIIIOBBIX
KOHCYJIbTaINi:

TOCKa KJacCH4ecKas, MOCKa HWHTEpaKTHBHAs, KOMIBIOTEP C
moctyrnom k ceru "Murtepuer" (1 mrt.), nmpoekrop (1 mir.), 3kpan
(1 wr.), pabovee Mecto npenogaarens, cToi (16 wr.), cryn (32
iT. )

ITO:Windows 7 Professional, Microsoft Office 2007,
aurtuBupycuoe I10 Dr.Web, MS Teams, Visual Studio,
KOMIUIEKT TEMaTHIECKUX MIPe3eHTaIMi

35 Teopus TBepaoda3HbIX NpeBpalieHNI JlaGoparopust

JIOCKa KJAacCHYecKas, KOMIIBIOTEp C JOCTYHOM K CeTH
"Uutepner” (1 wr.), mpoektop (1 wr), 3xpan (1 mr), paboyee
Mecto mpenopasatens, cron (10 mr.), cryn (20
wt.)[T0:Windows 7 Professional, Microsoft Office 2007,
antuBupycHoe I1IO0 Dr.Web, MS Teams, Visual Studio,
KOMIUICKT TeMaTH4eCKuX mpeseHTanuii. OOopymoBaHue:
MeTauorpaUuecKuii  MHKpPOCKON ¢  HU(PPOBOH KamMepow,
40-1600 kp. yBen. HaGop oOopymoBaHus sl MOJATOTOBKH
00pas3IoB MaTepHAIIOB.

46 Aynmutopusi Uil CaMOCTOSITENIBHOM pPa0OoTHI [Iocka —KiaccHdeckas, KOMITBIOTEp C JOCTYIOM K CETH
oOyuaromuxcs "Nurepuer” (16 mt.), mpoektop (1 mt.), 3kpan (1 wrT.), pabouee
MECTO TpernoaaBaress, ctoi (16 mrt.), ety (32 mrT.)
ITO:Windows 7 Professional, Microsoft Office 2007, Kommac,
artusupycroe I10 Dr.Web, MS Teams, Visual Studio

8. METOANYECKHUE YKA3AHUSA JUIS1 OBYYAIOIIIUXCSL

Becs Kypc pa3zesieH Ha caMOCTOSITENIbHBIE B3aUMOCBSI3aHHBIC YaCTH, T.€. IMEET MOJYJIbHOE IocTpoeHue. PasBuTue
CaMOCTOSATEIILHOCTH CTYAEHTOB IOCTHIA€TCS MHIMBHIyJIM3alMeH JOMAIIHNX 3a/laHUi M BOIIPOCOB JUISl BHY TPHCEMECTPOBOTO
KOHTPOJISI 3HAaHUH. DTO 00ecrieunBaeTcst METOIMUECKUMH pa3paboTKaMH, CO3/1aHHBIMH B SJIEKTPOHHOM (popMmare, CyIecTBEHHO
MOBBIIIAIOMINMHE 3P PEKTHUBHOCTH CAMOCTOSTENEHON paboThI CTYICHTOB.

Jlekumu poBOASATCS C MCIIOJIB30BAHUEM MYJIBTHMEINIHBIX TEXHOJIOTHH B CTICIIMAIEHO 000PYIOBaHHBIX Ay IUTOPHSX, IPH 3TOM
JIEKIIMOHHBII MaTepuall IeMOHCTPUPYETCs C UCIOJIb30BaHNEM rpaduueckoro peraktopa Power Point.

[Tpu BBITOTHEHNH AOMAIIHUX 33/IaHUH OCBAWBAIOTCS KJIACCHYECKHE METO/IbI M3yUeHHs BOIpoca. Takast BO3SMOKHOCTh
obecrieunBaeTCs paloHAIBHBIM HCIOIB30BaHUEM BPEMEHH ITPH IPOBEACHHUH JICKIMH ¢ MINPOKUM IPHUBJICYCHUEM MYJIbTHMEANHHOMN
TeXHUKH, 1 HTepHeTa, a Takke GopMUpOBaHKEM TpeOOBaHMH K ITOJTOTOBKE CTYICHTOB MO IPEIISCTBYIONINM JTUCIUILIHHAM .
JucnumirHa TpeOyeT 3HAYUTENIBHOTO 00beMa CaMOCTOATENLHOM paboThl. OTIenbpHbIE Y4eOHbIE BOIPOCH BHIHOCSTCS HA
CaMOCTOSATENLHYIO TPOPA00TKY M KOHTPOIHPYIOTCS IIOCPEJICTBOM TeKyIeH aTrectanuu. [Ipn 3ToM opraHu3yIoTcs TpyIIoOBbIE U
WHIIMBHUIyaJIbHBIE KOHCYIbTalMu. KauecTBeHHOE OCBOCHUE AMCIMIUIMHBI BO3MOXKHO TOJIBKO MPU CUCTEMaTHYECKON
CaMOCTOSATENLHOM paboTe, YTO MOAEPKUBACTCS CUCTEMON TEKyIeH 1 pyOeKHOH aTTecTann.




