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CocTaBiicHa HAa OCHOBaHHMH y4COHOTO IIIaHa:
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"MUCuC" 28.02.2019, nporokomx Ne 6-19

Paboyas mporpamma o00peHa Ha 3aceaHuu Kadeapsl
Oo6menpogeccuoHATLHBIX TUCHUILINH
ITpoToxoin ot 26.06.2020 1., Ne10

3aB. kadenpoit Ycuynu-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]- ocobGeHHOCTEH 1 CBOWCTB HEMETAIUIMIECKUX W KOMITO3UIIOHHBIX MAaTepHAIIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM ITPOI'PAMMBI

Hukn (pasnen) OIL: b1.b
2.1| TpeGoBaHus K MpeIBapUTEILHON MOATOTOBKE 00y4YaloLIerocs:
2.1.1| dusuka
2.1.2| Xumus
2.2| Aucounanabl (MOYJIM) U NPAKTHKH, VIS KOTOPBIX 0CBOeHHE AAHHOMH ANCHMIINHBI (MOAYJIsI) HEOOX0AMMO KaK
npeuIecTByoLIee:

2.2.1|TloaroToBKa K mMpoLeaype 3aIlIuTHl 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 : ¢cnoco0HOCTH OCYIIECTBJATH BLIOOP MATEPUAJIOB /JIs1 U3/1eJHid Pa3IMYHOI0 HA3HAYEHUS C YYeTOM
IKCITYATANMOHHBIX TPEOOBAHUI M OXPaHbI OKPYIKaIOLIell cpeabl

3HaTh:

ITK-3.3 -31 ocHOBHBIE MEXaHUYECKHUE CBOMCTBA

I1K-3.3 -32 aTOMHO-KpUCTAJUTNIECKOE CTPOCHHE METAJIOB

I1K-3.3 -33 Ha3zHa4yeHue U 00J1aCTh NPUMEHEHHUS CTaJIeH U CIUIABOB B 3aBUCHMOCTH OT MX XMMUYECKOTO COCTaBa U CBOWCTB

[K-3.3 -34 ocHOBHBIE BUBI TEPMUIECKOH 00pabOTKH

IK-1.2 : cnoco0HOCTH BHIOUPATH METO/bI HCCJIEJ0BAHNS, IVIAHUPOBATH U POBOJAUTH HE00X0AUMbIe IKCIIEePUMEHTHI,
HHTEPNPETHPOBATH Pe3yJIbTAThI U J1€J1aTh BbIBOAbI

3HaTh:

I1K-1.2 -31 3akoHOMEpHOCTH (HOPMHUPOBAHUS CTPYKTYPBI JINTOTO METAILT

MIK-3.3 : ¢cnoco0HOCTH 0CYIIECTBJIATH BHIOOP MATEPUAJIOB /IJIsl U3/IeJINi Pa3JINYHOT0 HA3HAYEHUSI C Y4eTOM
IKCIIYATALMOHHBIX TPEOOBAHUI M OXPaHbI OKPYKAIOLIel cpeabl

YMmerhb:

[IK-3.3 -Y1 nonb30BaThCs CIIPABOYHOM JIUTEPATYPOH MPH BEIOOpPE peKUMa TEPMHUYECKON 00pabOTKH

ITK-3.3 -Y2 no MapKupoBKe OLIEHUTh XMMHUUYECKHI COCTaB CTaJell U CIJIaBOB

I1K-3.3 -Y3 npaBuiibHO BEIOMPATh MaTepHall B 3aBUCHMOCTH OT Ha3HAUCHMS M yCIOBHH SKCILTyaTalluu

IIK-1.2 : cnocoGHOCTH BHIOUPATH METObI HCCJIEA0BAHNS, IVIAHUPOBATH U MPOBOAUTH HEOOXOAUMBIE IKCIIEPUMEHTHI,
NHTEPNPETHPOBATH Pe3yJIbTAThI M 1€J1aTh BHIBOABI

YMmern:

IIK-1.2 -V 1 npoBOAKTE OIEHKY MEXaHHUYECKUX XapPaKTEPUCTUK MATEPHUATIOB

IIK-3.3 : ¢cnoco0HOCTH OCYIIECTBJSITh BEIOOP MATEPHAJIOB JJIsl H3e/INi PA3THYHOI0 HA3HAYCHHUSI C YIETOM
IKCIIYATALIMOHHBIX TPeOOBAHUI U OXPaHbI OKPYKaKoLIeil cpeabl

Baangern:

ITK-3.3 -B1 HaBbIkamMu BBIOOpA PEIKUMOB TEPMHUUIECKON M XMMHUKO-TEPMUYECKON 00pabOTKH CTajel U CIJIABOB B 3aBUCUMOCTH OT HX

XUMHYCCKOI'0 COCTaBa MU HA3HAYCHUA

IK-1.2 : cnoco0HOCTH BHIOUPATH METObI HCCAEA0BAHMSA, IVIAHUPOBATH U POBOAUTH HEOOX0AMMBbIE IKCIIEPUMEHTHI,
HHTEPNPETHPOBATH Pe3yJIbTAThI U [1eJIaTh BHIBOIbI

Baanernb:

I1K-1.2 -B1 HaBBIKaMH OICHKH MUKPO- ¥ MAKPOCTPYKTYPBI




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. /JIex/

IK-3.3

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

1.2

Jle(heKThI pereTky: ToueuHble (BaKaHCHH,
MCECXKY3€CJIbHBIC aTOMbI, IPUMECHBIC aTOMBI
3aMEILCHUS ¥ BHEPCHHUS ); THHEHHBIC (ANCIOKALINH
KpaeBas U BUHTOBAsI), IOBEPXHOCTHBIE (TPaHHUIIBI
3epeH U cy03epeH). JBimKkeHne AUCTOKAIIHA.
Bnusaue neexToB Ha MEXaHUYECKHE U
¢usnueckue cBoiicTBa Marepuanos. /Jlex/

0,5

IK-3.3

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

13

TTonsTHE CTPYKTYPHI (CYO-, MUKPO- U
MaKpOCTPYKTYpbI). MeToinKa MpOBeICHUS
MaKpOCKOINYECKOT0 U MUKPOCKOITHYECKOTO
aHanu3a. JlehexTsl Makpo- U MUKPOCTPYKTYPBIL.
Opaxrorpadus. /Jex/

05

IK-1.2
I1K-3.3

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

14

[Iponecc kpucramnmuzanuu. 'oMoreHHas u
reTeporeHHas kpuctammsanus. Onucanue
IIpoLecca KpUCTAUIN3ALMU: 3ap0XKIEHUE U POCT
kpucramioB. Kpussie Tammana. Brinsiaue
MepeoXITaX/ICHNS (CKOPOCTH OXIIAXKICHHS)
paciulaBa Ha MUKPOCTPYKTYpY. JeHapurHas
kpucTammuzanus. CTpyKTypa CIUTKa U COCOOBI
ynpasieHus eto. JIukpanus. MonuduurpoBaHue.
[Nomydenne aMOppHBIX METAIIIOB M UX
ocobenHocT. /Jlex/

IK-3.3

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

15

[TpopaboTka nekunonHoro marepuana /Cp/

15

IK-1.2
I1K-3.3

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

Pa3nen 2. CTpyKTypHbIe NpeBpanieHust B
MeTajuiax npu qeopMaliy U NpH HArpeBe
nAepopMupoBaHHOro MeTaiia. MexaHndeckue
CBOliCTBa MATEPHAJIOB.

2.1

Jedopmanust, ee pa3HOBUIHOCTH. MeXaHU3MBI
XOJIOJTHOM MacTHUecKoi aedopmarmm.
CrpyKTypHbIE U3MEHEHHS TIPH JiehopManm.
Mexanu3m 1e(hopMaOHHOTO YIIPOYHEHNS.
W3MmeHeHus CTPYKTYpbI U CBOUCTB
neopMHPOBAaHHOTO MeTalIa P HAarpeBe.
Pexpucranmuzanus. 'opsgas miacTudeckast
nepopmanus /Jlex/

IK-3.3

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

2.2

MexaHnuueckue cBoiicTBa MaTepHasoB.
CranpmapTHBIE MEXaHMYECKUE UCTIBITAHMUS.
HcnblTanus npu cTaTUYECKUX Harpyskax: Ha
pacTsbKeHUe ¥ Ha TBepAOCTh. McnbiTanus npu
JTUHAMUYECKHUX Harpy3Kax (Ha yJapHBIH H3rH0).
HcnblTanus npu NUKINYECKUX HArpy3Kax
(ycTamocTHBIE HCIIBITAaHUS). MeTOIMKa TPOBEICHNUS
UCIIBITaHUH, UCTIONb3yeMbIe 00pasLIbl,

XapaKTePUCTUKN MEXaHUIECKUX CBOUCTB. /JIek/

IK-1.2
IK-3.3

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




2.3

Mexanunueckue cBoiicTBa crajneil. OnpeneneHue
XapaKTepUCTHK MTPOYHOCTH, IITACTUIHOCTH,
YOPYTOCTH MO 33JJaHHBIM TapaMeTpaM UCIIbITaHUN
Ha pactsoxerne /T1p/

IK-1.2
I1K-3.3

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

2.4

ITpopaGoTka JEKIMOHHOTO MaTepraia, MaTtepuaia
npakTHdeckux 3auiatuii  /Cp/

15

IK-1.2
I1K-3.3

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

Pa3gen 3. 3akoHoMepHOCTH
CTPYKTYPO0Opa30BaHus B CIIaBax
ABYXKOMIIOHEHTHBIX cucTeM. CIUIaBhbl Jkese3a ¢
yriaepoaoM. OCHOBHBIE TEXHOJIOTHYECKHE
Nnpouecchl TEePMUYECKOi 00padOTKHU CTANM.

3.1

TTonsTie dasspl, crutaBa, CUCTEMBI CIUTABOB. THIIBI
CIUIaBOB, 00PA3YIOIMIMXCSI TPU KPUCTAILTH3AIUN
JIByXKOMITOHEHTHBIX cucteM. [IpaBuio da3
T'u606ca. MeToabl MOCTPOSHUS TUATPaMM
cocrosiHus. KpuBBIC TEPMUUYCCKOTO aHATU3A.
CurcTeMbl ¢ HOHBapHAHTHBIMH MTPEBPAIICHUSIMA
(?BTEKTHYECKHUM, IEPUTEKTUYECKUM,
IBTEKTOUAHBIM). CHCTEMBI C TOITUMOP(HH3MOM
komItoHeHToB. [IpaBuito peruara /Jlex/

IK-3.3

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

3.2

CrabuipHast 1 MeTacTaOUIbHAS HArPaMMBbI
(ha30BOro PaBHOBECHS CHCTEMBI JKEJI€30-YIIIePOI.
OO1mast XxapakTepuCTHKa KOMIIOHEHTOB, (a3,
CTPYKTYPHBIX COCTABILIIOIINX, (Pa30BBIX
npeBpainennii. Kpuruueckue rouku cramu. /Jlex/

05

IK-3.3

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

3.3

W3y4yenue auarpammsl cocrosiuust Fe-Fe3C.
OmnucaHue npeBpanieHui, IPOUCXOIAMIMX B CTATISIX
1 OeJBIX YyryHax IPH OXJaXICHHH COTTIACHO
nmuarpamme cocrosiaus Fe-Fe3C. /Tp/

IK-3.3

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

3.4

Cranu yriepoaucTsie U JeTUpOBaHHbIE. BrinsiHue
YIIEpoAa, MOCTOSHHBIX IIPUMECEH U JIETUPYIOIIUX
KOMIIOHEHTOB Ha CBOWCTBA CTaJIEN.
Knaccudukanus n MapkupoBKa cTajei.
Knaccugukarust KOHCTPYKINOHHBIX U
MHCTPYMEHTAIBHBIX cTanei. Ctanu ¢ 0coObIMU
cBoiictBamu. [Ipumeps! n 0651aCTh IPUMEHEHHUS.

/Jlex/

IK-3.3

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

3.5

PacummgppoBka Mapok KOHCTPYKIIMOHHBIX U
MHCTPYMEHTAIIBHBIX cTaneil. Onucanue BIUSHUS
yIiepo/ia, MOCTOSHHBIX MIPUMeECei U JIETUPYIOLINX
KOMIIOHCHTOB Ha cBoicTBa ctaneit. /IIp/

IK-3.3

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

3.6

ITonsaTue o TepMudeckoit 06paboTke craneil.
JuarpaMma n30TepMHUUECKOTO MPEBPAIEHHs
aycTeHUTa. BinsHue Ierupyromux 3JIeMEeHTOB Ha
NpeBpalleHHs TEPEOXJIAKICHHOTO ayCTECHUTA.
/JTex/

0,5

IK-3.3

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

3.7

PaznoBunHocTH oT)ura I pona (6e3 dasoBoit
nepexpucramzanun) u I poxa (¢ dpasosoit
nepeKpucTam3anueit) craneit. Ux nenu, pexxuMbl
MpOBEIEHUs. 3aKaJIKa CTallH, €€ [EJH U PEKUMBI
npoBezeHust. Kpurudeckas CKOpocTh 3aKajKH.
MapTeHCHT Kak CTPYKTypa 3aKaJICHHOW CTalu.
3aKainBaeMOCTh U MPOKAIMBAEMOCTh CTAJIH.

/JTex/

0,5

IK-3.3

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

3.8

®Da30BbIe IPEeBpaNIeHNS IPX Harpese (pu
OTIIyCKe) 3aKaJleHHO! cTayu. Pa3HOBUIIHOCTH
oTITycka ctanu. VX 1enm, pe>KuMbI IPOBEICHHS.
XUMHKO-TEpPMHUYECKAs! U TEPMOMEXaHUIECKas
obpabotka craner. /Jlex/

0,5

IK-3.3

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

3.9

Uyrynsl. CTpykTypooOpa3oBaHUE B OCITBIX, CEPhIX
Y MOJIOBUHYATHIX YyryHax. Cepble, KOBKHE U
BBICOKOTIPOYHBIC YyTryHbI. CBOWCTBA, MAPKHPOBKA.
ITpumenenue uyrynos. /Jlex/

IK-3.3

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




3.10 [TpopaboTka JEeKIIMOHHOTO MaTepHaa, MaTepruana 5 33 IK-3.3 JI1.1J11.2
MIPAKTUYECKHUX 3aHATHI JI1.3 J12.1
/Cp/
Pa3nen 4. CTpyKTypa U CBOMCTBA IIBETHBIX
CIJIABOB.
4.1 [IBeTHBIE METaIIIBI U CIUIABBI HA UX OCHOBE. 5 1 IK-3.3 JIT.1J11.2
MenHpie, aTFOMUHHAEBBIC, THTAHOBBIC CILIaBEL. MX JI1.3 J12.1
Kiaccu(uKamms, XapaKTepHbIE CBOMCTBA,
MapKUpOBKa, 0071acTh npuMeHenus. /Jlex/
4.2 IIpopabotka nekunonHoro Marepuaia /Cp/ 5 6 IK-3.3 JI1.1J11.2
J1.3J12.1
Pasnen 5. Hemeranimyeckue MaTepuasibl
5.1 Hemerannuueckue Matepuainsl. [Inactmaccsl. 5 0,5 IK-3.3 JI1.1J11.2
CBolicTBa, 001acTh MpUMEHEHUs. Pe3nHa. JI1.3 J12.1
CgoiictBa, o0mactTs npumMeHeHus. /Jlex/
5.2 Komrmo3uinonHple MaTepraibl Ha METAUTMIECKON 5 0,5 I1K-3.3 JI1.1 J11.2
1 HeMeTaluTnueckoit ocaose. CBoiicTBa, 001aCTh JI1.3J12.1
npumeHenus. /Jlex/
5.3 IIpopaboTka neximonHoro Marepuaia /Cp/ 5 6 I1K-3.3 JI1.1J11.2
JI1.3J12.1
Kontpois 5 9 IK-1.2 JI1.1J11.2
IK-3.3 JI1.3J12.1
5. ®POHJ OHEHOYHBIX MATEPHUAJIOB (IlpujoxeHue)
6. YHEBHO-METOJANYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHas JIMTEpaTypa
ABTOpBI, COCTaBUTENIN 3armnaBue bubnuoreka W3parenscTBo, rog
JI1.1 |Jlaxtun FO.M. MerannoBeneHue u DNEKTPOHHBIN KaTajnor Mocksa OOO "TU/] "A3-Oyx",
TepMHUueckas 00paboTka 2009
METaIJIOB: Y4€OHUK
JI1.2 |ApzamacoB b.H., MarepuanoBeqicHHe: YICOHUK | DICKTPOHHBINA KaTalor MockBa MarHocTpoeHue,
Cupnopun 1Y, 1986
Kocomnamnos I'.®.
JI1.3 |Connues FO.I1. MarepuanoBeicHHe: YICOHUK | DICKTPOHHBINA KaTalor Mocksa AnbsiHe, 2018
Comnues 1O.I1.,
psxun E.N.
6.1.2. lonoTHUTENBHAS JINTEPATypa
ABTOpBI, COCTaBUTENN 3armnaBue bubnuoreka W3parenscTBO, oA
JI12.1 |Comnues FO.I1., MartepuasnoBeneHue : yaeOHUK | DJIeKTPOHHBIN KaTaJIoT Mocksa MUCuC, 1999
IIpsixun E.U., BoliTkyn
@.
6.3 IlepeveHs JIMIEH3HOHHOI0 NMPOTPAMMHOIO0 00ecre4eHns
I.1  |Windows
I1.2  |Microsoft Office
I1.3 |antuBupycnoe 1O Dr.Web
1.4 [MS Teams
6.4. TlepeueHb MHGOPMALUOHHBIX CIPABOYHBIX CHCTEM U MPO(eCCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Ayn. Haznauenue OcHamienne

Martepuanosenenue 1 yactp

Aynutopus Aisl NPOBEJCHUS 3aHATHH JICKIIMOHHOTO THIA, CEMHHApPCKOTO THIIA,
TEKYIIEro KOHTPOJIS, MHANBUIYaJIbHBIX KOHCYIbTAIIMH, TPOMEXYTOUHON aTTECTALlUH,
TPYIIIOBBIX KOHCYJBTALMI: 10CKa KllacCUUECKasl, JOCKa HHTEPaKTHBHAsI, KOMIBIOTEP
¢ nocrynoMm k cetu "Uurepner" (1 mwr.), mpoexrop (1 mr.), sxpan (1 wmrT.), pabouee
Mmecto mpenogasareins, cron (16 mr.), cryn (32 mwr.) [10:Windows 7 Professional,
Microsoft Office 2007, antuBupycroe IIO Dr.Web, MS Teams, Visual Studio,
KOMIUIEKT TEMAaTHUECKHX MTPE3EHTALNH




46 Marepuanosenenue 1 yacTsb Aynutopus Uil CaMOCTOSITENIbHOM paboThl 00yYaromuXcsl, IMEEeTCsl HOAKIIOUYEHHE K
cetn "MHTepHeT" W JOCTYIl B 3JEKTPOHHYIO HH(OPMaIMOHHO-00pa3oBaTEIbHYIO
cpeamy: JOCKa KilacCH4eckas, KOMIbioTep ¢ poctyrnoM Kk cetn "HurepHer" (16 mrt.),
npoektop (1 wT.), 3kpan (1 mwr.), pabodee MecTo npenonasareis, croi (16 mr.), cTyn
(32 mrr.) ITO:Windows 7 Professional, Microsoft Office 2007, Kommnac, antuBupycHoe
ITO Dr.Web, MS Teams, Visual Studio

8. METOAUYECKHUE YKA3AHUSA J1JI51 OBYYAIOIIUXCS

[IpoBeneHue NEKIMiA 1 MPAKTHYSCKUX 3aHATHIA OCYIECTBISIETCS B AyIUTOPHUIX, 00CCIIEICHHBIX MYIFTUMEIMITHBEIM 000pyI0BaHHUEM, C
BO3MOJKHOCTBIO ITOKa3a IIPE3eHTAIII.

[IpoBeneHue ayTUTOPHBIX 3aHATAN IPETYCMaTPUBACT HCIOIB30BAHNE B Y1€OHOM Kypce aKTHBHBIX M MHTEPAKTHBHBIX TEXHOJIOTHH:
MIPOBEJICHUE JIEKIHHA C UCTIOIh30BAHUEM HHTEPAKTUBHBIX U MYJIbTHMEIUHHBIX TEXHOJOTHH (Tpe3eHTarus B popmate MS PowerPoint);
HCTIOJIB30BaHHUE MTPH MPOBEICHUH 3aHATHIH aKTUBHBIX (hOpM O0yIeHUSI.

JucruruinHa TpeOyeT 3HAYUTEIILHOTO 00beMa CaMOCTOATENBHON paboThl. OTaeNbHBIC YIEOHBIC BOITPOCH! BRIHOCSITCS Ha
CaMOCTOSATENFHYIO TIPOPAa0OTKY W KOHTPOIHUPYIOTCS ITOCPEICTBOM TeKyIIel aTTecTanni. KauecTBeHHOE OCBOCHHE TUCITUTIIHHEL
BO3MOYHO TOJILKO MPH CUCTEMATHIECKOW CaMOCTOSATEIBHOMN paboTe, UTO MOAEPIKUBACTCS CUCTEMOMN TEKYIICH U pyOeKHOM
aTTeCTaIlHH.




