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aBTOHOMHOE 00pa30BaTEeIbHOE YUPEKACHHUE BBICIIETO 00pa3oBaHus «HannoHambHBIA HCCIEI0BATENBECKUI TEXHOIOTMUECKHT
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28.02.2018, mporoxon Ne 5-18

Pabouyas mporpamma o00peHa Ha 3aceJaHuu Kadeapbl
Oo6menpogeccuoHATLHBIX TUCHUILINH
ITpoToxoin ot 28.06.2019 1., Ne10

N.0. 3aB. xadpenpoit Ycunynu-Kpurep T.H.



1. EJIN OCBOEHMU

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

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

1.3|- da30oBbIX peBpaIIeHNi B XKEIE30YTICPOAUCTHIX U IPYTUX METAIUIMIECKHUX CIUIaBaX;

1.4]- BnusiHUA nedopMay 1 TEPMHUIECKON 00pabOTKU Ha CBOWCTBA CIIJIABOB,;

1.5]- ocoGeHHOCTEH 1 CBOWCTB HEMETAIUTHYESCKIX M KOMITO3UITMOHHBIX MAaTePHAIIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM NPOTPAMMBI

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 IpoLeaAype 3aIlInuTHl U mporeaypa 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 OCYIIECTBJSATH BHIOOP MATEPUAJIOB /ISl U3/1eJIMil Pa3TUYHOI0 HA3HAYEHHUS € 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 pa3aesioB U TEM /Bupa 3aHATHSA/

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. [lonsarue
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 pemeTKu: ToueuHbIe
(BakaHCHH, MEXKY3€JIbHBIC 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.
OncaHue nporecca KpUCTaIH3aIuu:
3apoKACHUE U POCT KprcTauioB. KpuBeie
Tammana. BiusiHue nepeoxiaxaeHus (CKOPOCTH
OXJIaXICHUS) paciulaBa Ha MHUKPOCTPYKTYPY.
JennputHas kpuctammu3anus. CTpyKTypa CIHTKa
Y COcOOBI yIipaBiieHus e1o0. JIukBarus.
Momudunuposanue. [lonyderne aMmophHBIX
METaJUIOB U UX ocobeHHocTH. /JIek/

05

IK-3.3

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

1.2

IIpopabotka neknnonHoro mMarepuana /Cp/

16

IK-3.3
IK-1.2

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

Pasnen 2. CTpykTypHble IpeBpalieHusi B
MeTaJlJIax Npu AedopManuu U NpU Harpese
AeopMUpPOBAHHOIrO MeTaIa. MexaHu4eckue
CBOICTBA MaTepHAJIOB.

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

2.1

Hedbopmanus, ee pa3HOBUIAHOCTH. MeXaHU3MBbI
XOJIOAHOH ITaCTHYECKOH AedopMarum.
CrpyKTypHbIE U3MEHEHHs TIpH JeopManni.
Mexanu3M neopMaoOHHOTO YIIPOYHEHUS.
M3meHeHust CTpyKTYpbI U CBOWCTB
JeOpMHPOBAHHOTO METalIa TP HarpeBe.
Pexpucrannusanus. I'opsdast miactuueckas
nedopmarnus /Jlex/

0,5

IK-3.3

2.2

MexaHuueckue CBOCTBa MaTepuasos.
CraHaapTHbIE MEXaHUYECKUE UCTIBITAHMUS.
WcnpiTanns npu CTaTHYECKUX Harpy3kax: Ha
pacTsDKeHHeE M Ha TBEPAOCTh. VcnbpITaHus pu
JMHAMHMYECKUX Harpyskax (Ha yJapHbIH U3ruo).
HcnpiTanus npy MUKINIECKUX HAarpy3Kax
(ycranocTtHble ncnbITaHks). MeTOAMKa IIPOBEICHHS
WCTIBITAaHNH, NCTIOJIb3yeMBbIe 00pa3IIbl,
XapaKTEePUCTUKN MEXaHUYEeCKNX CBOMCTB. /JIek/

0,5

IK-3.3
IK-1.2

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

2.3

Mexanndeckne CBOMcTBa cranei. Onpenenenne
XapaKTEPUCTUK MPOYHOCTH, IIJIACTUYHOCTH,
YIPYTOCTH IO 3aJJaHHBIM MapaMeTPaM HCIbITaHHHA
Ha pactspxeHue /I1p/

IK-3.3
IK-1.2

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




2.4

IIpopaboTka JIEKIMOHHOTO MaTepHaia, MaTepraia
MpakTHIeckux 3ausatuii  /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, 00Pa3yIOUINXCS MPH KPUCTAIUTU3ANNT
JBYXKOMIIOHEHTHBIX cucteM. [IpaBuio a3
I'n66ca. MeTopl MOCTPOCHUS JUarpaMm
cocTostHus. KpHBbIE TEPMUYECKOTO aHAIIN3A.
CucteMbl ¢ HOHBAPUAHTHBIMH NPEBPAILCHUSIMH
(3BTEKTHYECKUM, TEPUTCKTUIECKUM,
9BTEKTOUAHBIM). CUCTEMBI € TTIOJIUMOP(HU3MOM
KOMITOHEHTOB. [IpaBuio peraara. CtaObwibHas U
MeTacTabuiIbHas TuarpaMMbl pa3oBOro
PaBHOBECHSI CUCTEMBI Xkene30-yriepo. Oomias
XapaKTEePUCTHKA KOMIIOHEHTOB, (a3, CTPYKTYPHBIX
COCTAaBJISIOLINX, (ha30BbIX MPEBPAIICHHUH.
Kputnueckue Touku cranmu. /Jlex/

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
HHCTPYMEHTAJBHEIX cTajei. Ctamm ¢ 0coObIMH
cBoiictBamu. IIpumeps! u 0651aCTh MPUMEHEHHUS.

/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. /Ip/

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
nepekpucrammm3anun) u Il poxa (¢ dpazosoit
nepeKpucTaim3anyeit) craueit. Ux menu, pesxumMbl
MpOBEIEHUs. 3aKaJIKa CTall, €€ [EeJN U PEKUMBI
nposezeHus. Kpurudeckas CKopocTh 3aKaKu.
MapTeHCHT Kak CTPYKTypa 3aKaJICHHOW CTalu.
3aKaJTMBaeMOCTb U MMPOKAJIMBAEMOCTb CTAJIH.
®Da30BbIe IPEBpaIleHNs IPU Harpese (Ipu
OTIyCKE) 3aKaJleHHO! cTayu. Pa3HOBUIHOCTH
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. CTpyKTypooOpa3oBaHue B O€IbIX, 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/ 5 10 IK-3.3 JI1.1J11.2
JI1.3J12.1
Pasnen 5. Hemeranimyeckue MaTepuasibl
5.1 Hemerannuueckue Matepuainsl. [Inactmaccsl. 5 0,25 IK-3.3 JI1.1J11.2
CBoiicTBa, 00macTh mpuMeHeHus. Pe3uHa. JI1.3J12.1
CaolicTBa, 001aCTh MPUMCHEHHS.
KoMmo3unyonHbie MaTepHraibl Ha METaTMYECKOH
M HeMeTaJmn4deckoii ocaoBe. CBoOMCTBa, 00IaCTh
npumeHenus. /Jlex/
5.2 IIpopabotka nekumnonHoro Marepuaia /Cp/ 5 10 IK-3.3 JI1.1J11.2
JI1.3J12.1
KonTpons 5 4 IK-3.3 JI1.1J11.2
IK-1.2 JI1.3J12.1
5. ®OHJ ONEHOYHbBIX MATEPUAJIOB (Ilpnaoxenue)
6. YHEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHAas IMTEepaTypa
ABTOpBI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI1.1  [JlaxTun FO.M. MertaioBeaeHue U OJIEeKTPOHHBIN KaTajaor Mocksa OO0 "TU/] "A3-0yk",
TepMudeckas 00paboTka 2009
METaJJIOB: Y4eOHUK
JI1.2 [Connues IO.IL, IIpsxun |MarepuanoBeaeHue : yueOHUK | DIEeKTPOHHBIHN KaTalor Mocksa MUCuC, 1999
E.N., Bolitkyn @.
Comnnnes [0.I1., [Tpaxun
E.N., Bolitkyn ®.
JI1.3 [Connues FO.I1. Connnies |MarepuanoBeficHue: YIeOHUK | DIEKTPOHHBIH KaTaIor Mocksa AnbsiHc, 2018
IO.I1., Ipsaxun E.N.
6.1.1. JlonoJHuTeIbHAS JIUTEPATYpPa
ABTOpEI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI2.1 |Ap3amacos b.H., MartepuasnoBeneHue: yaeOHUK | DJIEKTPOHHBINA KaTajaor MockBa MamvHOCTpoeHHE,
Cunopun .U, 1986
Kocomnamnos I".®.
6.3 IlepeyeHb JMIEH3UOHHOTO POrPAMMHOIO0 00ecneyeHus
I1.1  |Windows
I1.2 |Microsoft Office
I1.3 |auTuBHpYCcHOE ITIO Dr.Web
14 [MS Teams
6.4. Ilepevyenb HHGPOPMALMOHHBIX CHIPABOYHBIX CUCTEM M PO(ecCHOHATBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHUE
Ayn. Hasnauenue OcHamienue
4 Marepuanosenenue 1 yacte Aymutopus Ui IPOBENEHUS 3aHATHUH JIEKIIMOHHOTO THUIA, CEMHHAPCKOTO
THIIA, TEKYILIETO KOHTPOJIA, WHIUBUAYAJTbHBIX KOHCyJ’[BTaHI/II\/’I,
IIPOMEXKYTOUYHOM  aTTecTaluy, TPYNNOBBIX  KOHCYJIbTAalUH:  JOCKA
KJIacCHYecKasi, JOCKa WHTEPaKTHBHAs, KOMIIBIOTED C JOCTYIOM K CETH
"Nurteprer" (1 mr.), mpoexrop (1 mrT.), skpan (1 mr.), pabodee mecTo
npemojasareis, cron (16 mr.), cryn (32 mr.) I1O:Windows 7 Professional,
Microsoft Office 2007, antuBupycuoe I1O Dr.Web, MS Teams, Visual
Studio, KOMIUIEKT TeMAaTHIECKUX MTPE3CHTAINNA
46 Marepuanosenenue 1 yactp Aynutopus JUIL  CaMOCTOSITEIbHOW pPaboOThl  0Oydaromuxcs, HMeeTcs
nojgkiaroueHne Kk cetu "MHTepHeT" W IOCTym B DIIEKTPOHHYIO
nHpOopMaMOHHO-00pa30BaTeIbHYI0 ~ Cpely:  JIocKa  KilacCcHdeckas,
KoMITbIoTep ¢ poctynoM k cetd "Mutepuer”" (16 wr.), npoextop (1 mr.),
skpaH (1 mwrT.), paboyee MecTo npenogasareis, ctox (16 mwr.), cryn (32 mr.)
I1O:Windows 7 Professional, Microsoft Office 2007, Kowmmac,
anrtusupyctaoe [10 Dr.Web, MS Teams, Visual Studio




8. METOAUYECKHUE YKA3AHUA VIS OBYYAIOIIIUXCS

[IpoBexenue NEKIMIA 1 MPAKTHYECKUX 3aHATHH OCYIIECTBISETCSA B AyAUTOPHUIX, 00ECIICUeHHBIX MYIbTHMEINHHBIM 000PYIOBaHUEM,
C BO3MOKHOCTBIO TIOKa3a MPE3CHTAIHH.

[IpoBeneHue ayTUTOPHBIX 3aHATHN IPEIyCMaTPUBAET UCIOIB30BAHNE B YICOHOM Kypce aKTHBHBIX M HHTEPAKTUBHBIX TEXHOJIOTHIHA:
MIPOBEICHHUE JICKIMHA C HCIIOIH30BAHNEM HHTEPAKTUBHBIX U MYJIbTUMEIUIHBIX TEXHOIOTHH (TIpe3eHTamys B opmare MS
PowerPoint); rcronp30BaHye MPH MPOBEACHNUHN 3aHATHH aKTUBHBIX (POPM OOyUEHUSI.

JucrumuinHa TpeOyeT 3HAYUTEIILHOTO 00beMa CaMOCTOSATEIBHON paboThl. OTAebHbIC YIeOHbIC BOIPOCH BEIHOCATCS Ha
CaMOCTOSATENFHYIO TTPOPAOOTKY W KOHTPOIHUPYIOTCS ITOCPENCTBOM TEeKyIIel arTecTanni. KayecTBeHHOE OCBOCHUE JTUC ITUTUTHHEL
BO3MOYHO TOJILKO TPH CUCTEMATHISCKOW CAMOCTOSATEIBHON paboTe, UTO MOANSPKUBACTCS CUCTEMON TEKYIIEeH U pyOeIKHOM
aTTeCTaIlHH.




