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1. EJIN OCBOEHMU

1.1{Iems — popMupoBaHHUE Y CTYACHTOB 3HAHWH B 00JIaCTH:

1.2]- ATOMHO-KPUCTAJUIMICCKOI'O CTPOCHUA U CBOMCTB MaTepualioB;

1.3|- da30BEIX peBpaIIeHNH B KEIE30YTICPOAUCTHIX U IPYTUX METAIUIMIECCKHUX CIUIaBaX;

1.4]- BnusiHuA nedopMaly 1 TEPMHUIECKON 00pabOTKH Ha CBOWCTBA CIIJIABOB,;

1.5]- ocobGeHHOCTEH 1 CBOWCTB HEMETAIUTMIESCKIX M KOMIIO3UITHOHHBIX MAaTePHAIIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Hukn (pasnen) OIL: b1.b
2.1| TpeGoBaHus K MpeIBapUTEILHON MOATOTOBKE 00y4YaloLIerocs:
2.1.1| dusuka
2.1.2| Xumus
2.2| AucounanHbl (MOAYJIH) U MPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOMH TUCHUILINHBI (MOAYJIsT) HE00X0IMMO KaK
npeuIecTByoLIee:

2.2.1|TloaroToBKa K IMpoLeaype 3alIuTHI U mpoteaypa 3amutsl BKP

2.2.2| leTanu MaIiuH

2.2.3|Marepuanosenenue Y2

3. PE3YJIbTATBI OBYYEHMUS 1O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHA
KOMIIETEHIIUAMMU

IK-3.3 : ¢c1ocoOHOCTH OCYIIECTBJSAITH BLIOOP MATEPUAJIOB /ISl U3/1eJIMil Pa3THYHOI0 HA3HAYEHHUS C YYeTOM
IKCITYATANMOHHBIX TPEOOBAHUI M OXPaHbI OKPYIKaIOLIell cpeabl

3HaTh:

[TK-3.3 -31 aTOMHO-KpHCTAJUINYECKOE CTPOCHHE METAILIIOB

I1K-3.3 -32 ocHOBHBIE MEXaHMYECKHE CBOMCTBA

I1K-3.3 -33 Ha3zHayeHue U 00J1aCTh MPUMEHEHHS CTAJICH U CIUIABOB B 3aBUCUMOCTH OT UX XUMUYECKOT'O COCTaBa M CBOMCTB

[K-3.3 -34 ocHOBHBIE BUBI TEPMUYECKOH 00pabOTKH

IIK-1.2 : cnocoOHOCTH BblﬁlflpaTb METO/bI UCCJICA0OBAHUS, INIAHUPOBATH U NIPOBOAUTH HeOﬁXO}IPlele IKCNICPUMEHTDI,
HHTEPIIPETUPOBATH PE3YJIbTATHI U 1€J1aTh BLIBO/1bI

3HaTh:

ITK-1.2 -31 3akoHOMepHOCTH (HOPMHUPOBAHUS CTPYKTYPHI JINTOTO METAILT

IIK-3.3 : cnoco0HOCTDH 0CYLIECTBIATH BLIOOP MATEPHAJIOB 1JIsl M3/1eJIUH Pa3JIU4YHOI0 HA3HAYEHHS € Y4eTOM
IKCIIYaTALMOHHBIX TPeOOBAHUI U OXPaHBbI OKPYKaKoLIeil cpeabl

YMmerhb:

ITK-3.3 -Y1 nonb30BaThesl CIPABOYHOI JIMTEPATypOM MU BHIOOPE peIKMMa TEPMUYECKONH 00pabOTKH

[IK-3.3 -Y2 1o MapkupoBKe OLEHUTh XUMHUYECKUH COCTaB CTAJICH U CIIJIaBOB

IMK-3.3 -V3 npaBuiibHO BHIOMPATH MaTEpUaIl B 3aBUCMMOCTH OT Ha3HAUSHHs M YCIOBHI SKCIUTyaTalluu

K-1.2 : cnoco0HOCTH BHIOUPATH METObI HCCIEA0BAHMSA, IVIAHNPOBATH H NPOBOAUTH HEO0 X0AUMbIE IKCIIEPUMEHTHI,
HHTEPNPETHPOBATH Pe3yJIbTAThI U J1eJ1aTh BbIBOIbI

YMmern:

IIK-1.2 -V 1 npoBOAKTE OIICHKY MEXaHMUYSCKHX XapaKTEPUCTUK MaTEPUAIOB

IIK-3.3 : ¢cnoco0HOCTH OCYIIECTBJSITh BEIOOP MATEPHAJIOB /ISl H3e/INi PA3THYHOI0 HA3HAYCHHUSI C YIETOM
IKCILIYaTAMOHHBIX TPeOOBAHUI U 0XPaHbI OKPY:KAIOILIEH cpeabl

Baangern:

I1K-3.3 -B1 HaBbIkamMu BEIOOpa PEXUMOB TEPMUIECKON M XUMHKO-TEPMUIECKOH 00pabOTKH CTael U CIIJIaBOB B 3aBUCHMOCTH OT HX
XMMHUYECKOTO COCTaBa M HA3HAUECHUS

K-1.2 : cioco0HOCTH BHIOUPATH METObI HCCIEA0BAHMSA, IVIAHNPOBATH U MPOBOJAUTH HEOOX0AUMbIE IKCIIEPUMEHTHI,
MHTEPNPEeTUPOBATDH Pe3yJbTAThI U 1€JaTh BHIBOAbI

Baanernb:

[1K-1.2 -B1 HaBbIKaMu OLIEHKH MUKPO- U MAaKPOCTPYKTYPHI




4. CTPYKTYPA U COAEP)KAHUE

Kon
3aHATHS

HaumenoBanme pas3aesioB 1 TEM /Bup 3anATHS/

Cemecrp /
Kype

Yacos

KomMneren-
187001

JlutrepaTtypa
H 1.

pecypcsl

IIpumeuanne

Pazgen 1. Kinaccnpukanusa marepuasios.
ATOMHO-KPHCTAJNINYECKOE CTPOeHHe MeTaJJIOB.
®opMupoBaHHe CTPYKTYPHI MeTaJLIa MPH
KPUCTAIM3aLMH.

11

Bgenenue. [Ipeamer u 3agaun kypca. [lonstue
CTPYKTYPBI, MacIITaOHbIC YPOBHU CTPYKTYPHI
(aToMHas CTpyKTypa, cy0-, MUKpPO- 1
MaKpOCTPYKTYpa). ATOMHO-KPUCTATUTHIECKOEC
CTPOCHHUE TBEPIBIX Tel. Kpucrammmaeckue
pemeTK. DJIeMeHTapHas Tueiika u eé
XapaKTCPUCTHKH. AHH30TPOIIHS CBOVWCTB
Matepuana. JleheKTs pemeTK: ToueuHbIe
(BakaHCHH, MEXKY3€IbHBIC ATOMBI, IPUMECHBIC
aTOMBI 3aMeIICHNs U BHEIPCHNUS); TMHCHHBIC
(mucrokanyy KpaeBas ¥ BUHTOBas),
MMOBEPXHOCTHBIE (TPAHUIIBI 3epEH U CyO3epeH).
JBmxeHue quciokanuid. BiwsHue nedekToB Ha
MEXaHUUCCKUE U (PU3UUCCKUE CBOMCTBA
MaTepuaiioB. [IoHsATHE CTPYKTYPHI (Cy0-, MUKPO- U
MaKpOCTPYKTYphI). MeToIMKa MPOBEACHUS
MaKPOCKOIIMIECKOTO U MUKPOCKOITNIECKOTO
aHanmm3a. JleeKThl Makpo- 1 MUKPOCTPYKTYPHL.
®paxrorpadus. [Iponecc kpucraum3anmy.
T'oMoreHHas 1 reTeporeHHas KpUCTAIUTA3AIU.
Ornucanue npoiiecca KpUCTAIIH3AIIH:
3apoKACHUE U POCT KpHcTawioB. KpuBeie
Tammana. BiusiHue nepeoxiaxaeHus (CKOPOCTH
OXJIaXICHUS) paciulaBa Ha MHUKPOCTPYKTYPY.
JennputHas kpuctammu3anus. CTpyKTypa CIHTKa
Y COcOOBI yIipaBiieHus e1o0. JIukBarus.
Momudunuposanue. [lonyderne aMmophHBIX
METaJJIOB ¥ UX ocobeHHocTu. /Jlex/

05

IK-3.3

JI1.1J11.2
JI1.3J12.1

1.2

O3HaKOMIICHHE C MHUKPOCTPYKTYPOU YTIIEPOIUCTHIX
craneil B pABHOBECHOM COCTOSIHHH, COTJIACHO
JarpaMme, xkesnezo-ueMeHTuT. /I1p/

I1K-3.3
IK-1.2

JI1.1J11.2
J1.3 J12.1

1.3

[Tpopaborka nekunonHoro marepuana /Cp/

16

I1K-3.3
IK-1.2

JI1.1J11.2
JI1.3 J12.1

Pasnen 2. CTpykTypHble IpeBpalieHusi B
MeTaIax npu Je)opMaly ¥ MPH HATPeBe
AepopMHpPOBaHHOTO MeTaJlIa. MexaHn4ecKue
CBOliCTBa MATEPHAJIOB.

2.1

Hedbopmanus, ee pa3HOBUIAHOCTH. MeXaHU3MBbI
XOJIOAHOM IIacTHIeCKOH aedopmarim.
CrpyKTypHbIE U3MEHEHHS TIPH JiehopManm.
Mexanu3m 1eopMaoOHHOTO YIIPOYHEHUS.
W3MmeHeHus CTPYKTYpbI U CBOUCTB
JeOPMHPOBAHHOTO METalIa TP HarpeBe.
Pexpucrannuzanus. ['opsuas miacTunieckas
nepopmanus /Jlex/

0,5

IK-3.3

JI1.1J11.2
JI1.3J12.1

2.2

MexaHnuueckue cBoiicTBa MaTepHasoB.
CranpmapTHBIE MEXaHMYECKUE UCTIBITAHMUS.
HcnblTanus npu cTaTUUECKUX Harpyskax: Ha
pacTshDKeHHeE M Ha TBEPAOCTh. VcnbITaHus pu
JMHAMHMYECKUX Harpyskax (Ha yIapHbIA U3ruo).
HcnplTanus npy MUKINIECKUX HAarpy3Kax
(ycTanmocTHBIe HCIIBITAaHM). MeTOMKA TPOBEACHUS
UCIIBITaHUH, UCTIONb3yeMbIe 00pasLIbl,

XapaKTePUCTUKN MEXaHUIECKUX CBOUCTB. /JIek/

0,5

IK-3.3
IK-1.2

JI1.1J11.2
JI1.3J12.1

2.3

Mexanuueckue cBoiicTBa crajneil. OnpeneneHue
XapaKTepUCTHK MTPOYHOCTH, IITACTUIHOCTH,
YOPYTOCTH MO 33JJaHHBIM TapaMeTpaM HCTIbITaHU
Ha pactspxeHue /I1p/

IK-3.3
IIK-1.2

JI1.1J11.2
JI1.3J12.1




2.4

IIpopaboTka JIEKIMOHHOTO MaTepHaia, MaTepraia
nmpakTHdeckux 3ausatuit  /Cp/

24

IK-3.3
IIK-1.2

JI1.1J11.2
JI1.3J12.1

Pa3nen 3. 3akoHOMepHOCTH
CTPYKTYPOOOpa30oBaHUsA B CILUIaBaX
JABYXKOMIIOHEHTHBIX cucTeM. CILIaBBbI JKeJie3a ¢
yriaepoaoM. OCHOBHbIE TEXHOJIOTHYECKHE
NMPoLecChl TEPMUYECKOiIi 00padOTKH CTAIN.

3.1

[TonsiTue asel, cruiaBa, CUCTEMBI CIIaBOB. THITBI
CIIaBOB, 00Pa3yIOUIMXCS IPH KPHCTAIUTU3AINN
JBYXKOMIIOHEHTHBIX cucteM. [IpaBuio a3
I'n66ca. MeTopl MOCTPOCHUS JUarpaMm
cocTostHus. KpHBbIE TEPMUYECKOTO aHAIIN3A.
CucteMbl ¢ HOHBAPUAHTHBIMH NPEBPAILCHUSIMH
(3BTEKTHYECKUM, TEPUTCKTUIECKUM,
9BTEKTOUAHBIM). CHCTEMBI C TTOJIMMOP(HU3MOM
KOMITOHEHTOB. [IpaBuiio peraara. CtaOmibHas U
MeTacTabuiIbHas TuarpaMMbl pa3oBOro
PaBHOBECHSI CUCTEMBI Xkene30-yriepo. Oomias
XapaKTEePUCTHKA KOMIIOHEHTOB, (a3, CTPYKTYPHBIX
COCTAaBJISIOLINX, (ha30BbIX MPEBPAIICHHUH.
Kputnueckue Touku cranmu. /JIex/

0,5

IK-3.3

JI1.1J11.2
JI1.3J12.1

3.2

Cranu yriepoaucTble U JerupoBaHHble. Biusnue
yIaepoa, MOCTOSHHBIX IpUMeEced U JIETHPYIOIINX
KOMIIOHEHTOB Ha CBOWCTBA CTaJICH.
Kiaccudukanus u MapKupoBKa CTaICH.
Kitaccudukanms KOHCTpYKIHOHHBIX U
WHCTPYMEHTAJBHEIX cTajiei. Ctamu ¢ 0coObMH
cBoiictBamHu. IIpumeps! 1 061aCTh MPUMEHEHUS.

/Jlex/

05

I1K-3.3

JI1.1J11.2
J1.3J12.1

3.3

PacmmdpoBka Mapok KOHCTPYKIMOHHBIX U
MHCTPYMEHTAIIHBIX CTaNeil. OnucaHue BIUSHUS
yIIepo/ia, MOCTOSHHBIX MIPUMeCei U JIETUPYIOLIHNX
KOMIIOHCHTOB Ha cBoiicTBa ctaneit. /IIp/

IK-3.3

JI1.1J11.2
J1.3J12.1

3.4

[onsTre o Tepmmdeckoil 00paboOTKe cTanel.
JuarpaMma n30TepMHUUECKOTO MPEBPAIEHHs
ayCTeHHTA. BiusHUe JIernpyronmx 3I1eMeHTOB Ha
NpeBpalleHHs IEPEOXJIAKICHHOTO ayCTCHUTA.
PaznoBumHOCTH OT>XHMTa | pona (6e3 da3oBoit
nepekpucramm3anun) u Il pona (¢ ¢pazosoit
nepekpucTam3anueil) craneit. Ux menu, pesxumMbl
MpOBEIEHUs. 3aKaJIKa CTall, €€ [EeJN U PEKUMBI
nposezeHus. Kpurudeckas CKopocTh 3aKaKu.
MapTeHCHT Kak CTPYKTypa 3aKaJICHHOW CTalu.
3aKaJTMBaeMOCTb U MMPOKAJIMBAEMOCTb CTAJIH.
®da30BbIe IPEBpalCHUS IPU Harpese (IpH
OTIyCKE) 3aKaJIeHHOH cTanu. Pa3zHOBUIHOCTH
oTmycka cranu. VX 1enu, pexkxuMbl IPOBEICHHUSI.
XUMHKO-TEpPMHUYECKAs! U TEPMOMEXaHUIECKas
obpabotka cranet. /Jlex/

0,5

IK-3.3

JI1.1J11.2
J1.3J12.1

3.5

Yyrynsl. CTpyKkTypooOpa3oBaHue B OENBIX, CEPBIX
U MOJIOBUHYATHIX 4yryHax. Cepble, KOBKUE U
BBICOKOTIPOYHBIE YyT'yHBI. CBOWCTBA, MapKUPOBKA.
[Ipumenenne uyryHoB. /Jlek/

0,5

IK-3.3

JI1.1J11.2
JI1.3 J12.1

3.6

IIpopaboTka IeKIMOHHOTO MaTepHaja, MaTepraja
MPaKTUYECKUX 3aHATUN

/Cp/

36

IK-3.3

JI1.1J11.2
JI1.3J12.1

Pa3nen 4. CTpyKTypa U CBOMCTBA IIBETHBIX
CILJIABOB.

4.1

[IBeTHBIC METAJLTBI U CIJIABBI HA UX OCHOBE.
MenHbpie, aTIOMUHHUEBBIC, TUTAHOBBIC CILIaBEL. X
KiaccuUKaIys, XapaKTepHbIC CBOMCTBA,
MapKHPOBKa, 00JIaCTh puMeHeHus. /JIek/

0,25

IK-3.3

JI1.1J11.2
JI1.3J12.1




4.2 IIpopabotka nexuponHoro matepuana /Cp/ 4 10 IK-3.3 JI1.1J11.2
JI1.3J12.1
Pasnen 5. Hemeranimyeckue MaTepuasibl
5.1 Hemerannuueckue Matepuainsl. [Inactmaccsl. 4 0,25 IK-3.3 JI1.1J11.2
CBoiicTBa, 00macTh mpuMeHeHus. Pe3uHa. JI1.3J12.1
CaolicTBa, 001aCTh MPUMECHEHHUS.
KoMmo3unyonHbie MaTepHraibl Ha METaNTYEeCKO
M HeMeTaJmn4deckoii ocaoBe. CBoOMCTBa, 00IaCTh
npumeHenus. /Jlex/
5.2 IIpopabotka nekumnonHoro Marepuaia /Cp/ 4 10 IK-3.3 JI1.1J11.2
JI1.3J12.1
KonTpons 4 4 IK-3.3 JI1.1J11.2
IK-1.2 JI1.3J12.1

5. ®OHJ ONEHOYHBIX MATEPHUAJIOB (IlIpuiosxenue)

6. YYHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHAs JIMTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue bubanoreka WsparenbcTBO, TON
JI1.1 [Jlaxtun KO.M. MertannoBeneHue u DNIEKTPOHHBIHN KaTasor Mocksa OO0 "TU/ "A3-6yk",
TepMHuYeckas 00paboTka 2009
METAJUIOB: YUeOHUK
JI1.2 |Comnues FO.I1., MarepuasnoBeneHue : y4eOHUK | DIIEKTPOHHBIH KaTajaor Mocksa MUCuC, 1999

IIpsixun E.W., BoliTkyn
®. Connnes I0.I1.,
IIpsixun E.W., Bolitkyn

D.
JI1.3 [Connues FO.I1. MatepuanoBenenne: y9eOHHUK | DICKTPOHHBIN KaTaloT Mocksa Anbsiae, 2018
Comnues 1O.I1.,
psxun E.N.
6.1.1. lonoJiHUTEbHAS JINTEpaTypa
ABTOpBI, COCTaBUTENIH 3arnaBue bubnmorteka W3narensctBO, roa
JI2.1 [Ap3zamacoB b.H., MartepuanoBenenne: y9eOHHUK | DICKTPOHHBINA KaTalIoT MockBa MammHoCcTpoeHue,
Cupnopun 1Y, 1986

Kocomanos I'.®.

6.3 IlepeyeHb JHIIEH3MOHHOTO MIPOrPAMMHOIO0 00ecneyeHus

1.1 [Windows

I1.2  |Microsoft Office

I1.3 |autuBupycuoe [10 Dr.Web

1.4 |MS Teams

6.4. Ilepevyens HHGOPMANMOHHBIX CNIPABOYHBIX CHCTEM H IPO¢ecCHOHANBHBIX 0a3 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauenne OcHamienue
4 Marepuanosenenue 1 yactp Ayautopust s MPOBENEHUS 3aHATUN JIEKUMOHHOIO THIIA,
CEMHUHAPCKOro THIIA, TEKYLIETro KOHTPOJIS,
WHIUBUAYATbHBIX KOHCYJIbTaluH, MIPOMEKYTOUHON
aTTeCTalllH, TPYIIOBBIX KOHCYJIbTalUii: JI0CKa

KJIacCHYecKasi, JIOCKa HMHTEPaKTHBHAs, KOMIIBIOTEp C
nocrynom k cetn "Harepuer" (1 mrt.), npoekrop (1 mrt.),
skpaH (1 mrT.), pabodee mecto mpemonasateis, cTon (16
wr.), cryn (32 wr.) [I0:Windows 7 Professional, Microsoft
Office 2007, anTuBHpycHOE [10 Dr.Web, MS Teams, Visual
Studio, KOMIUIEKT TeMaTHYECKHUX MTPE3eHTALMH




Ayn.

Hasnauenune OcHaiienue

46

MarepuanoBenenue 1 qactb AynuTOpHS JUISI CaMOCTOATEIbHONH PabOThl 00ydaromuxcs,
AMeeTCs TOAKIIoUeHne K cetn "VIHTepHEeT" W J0CTynm B
ANIEKTPOHHYI0 HWH(POPMAITMOHHO-00Pa30BaTEIBHYIO CpPEIy:
JIOCKa KJIACCHYeCKasi, KOMIIBIOTEp C JOCTYIIOM K CeTH
"Unareprer” (16 mrt.), npoektop (1 mr.), sxpan (1 mT.),
pabouee Mecto mpemnomamaTesss, ctoia (16 mrT.), ctyn (32
mr.) T1I0:Windows 7 Professional, Microsoft Office 2007,
Kommac, antuBupycuoe IIO Dr.Web, MS Teams, Visual
Studio

8. METOAUYECKHUE YKA3AHUSA VIS OBYYAIOIIIUXCSI

[TpoBeneHue JTEKLUI U MPAKTUUSCKHUX 3aHSITUN OCYILECTBISETCS B Ay IUTOPHUSIX, 00ECIICUCHHBIX MYJIbTUMEIUUHBIM 000pYyI0BaHHEM,
C BO3MOXHOCTBIO MOKa3a IPE3CHTALIUH.

[TpoBeneHue ayAUTOPHBIX 3aHATUN MPEAYCMaTPUBACT HCIIOIB30BAHUE B YI€OHOM KypCe aKTUBHBIX M HHTEPAKTHBHBIX TEXHOJIOTHIL:
MPOBE/ICHHUE JIEKIIUH C UCIIOJIb30BAHUEM HHTEPAKTUBHBIX U MYJIbTUMEAUNHHBIX TEXHOJOTUH (Tipe3eHTanus B hopmare MS
PowerPoint); rcronp3oBadue MpH MPOBEICHNUN 3aHATHH aKTUBHBIX (OPM 00yUCHUSI.

JucuuminHa TpedyeT 3HaYUTEIbHOTO 00beMa CaMOCTOATENbHOM paboThl. OTAeIbHbIC Y4eOHbIE BOIPOCH BHIHOCSTCS Ha
CaMOCTOSTENILHYIO MPOPA00TKY U KOHTPOJIUPYIOTCS TOCPEICTBOM TeKyIlel arrectaiuu. KauecTBeHHOE OCBOCHUE AUCIMILIHHBI
BO3MOJXKHO TOJIBKO TIPH CUCTEMATHUYECKOM CAaMOCTOSATENLHOM paboTe, YTO MOICPKUBACTCS CUCTEMOM TEKYIIeH 1 PyOeKHOM

aTTCCTalluu.




