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1 OBIIASA XAPAKTEPUCTHUKA PABOYEW TIPOTPAMMBI YYEBHOU

JUCHUIINHBI

1.1 lesb ¥ MeCTO AUCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/1bHOM NPOrpaMMbl
PabGouass mporpamMmma y4eOHOW IUCIHMIUTUHBI «MarepuanoBeeHUe» SBISETCS YaCThIO
IIPOrpaMMBbl TOJrOTOBKHM CIIELIMAIIMCTOB CPENHEro 3BeHa 10 crnenuanbHoctd 15.02.17 MoHTax,
TEXHUYECKOE OOCIy)KMBaHHE, OKCIUIyaTalusi ¥ PEMOHT IPOMBIIUIEHHOro o00OpyaoBaHus (IO
orpacisim). PabGodas mporpamma coctaBieHa Uit O9HOM (GopMbI 00ydIeHUs!.

Ilenb AMCUUIUIMHBL: [TO3HAHUE CBOMCTB MaTe€pHaIOB B 3aBUCHUMOCTH OT cOCTaBa U 00pabOTKH,
METO/I0B UX YIIPOUHEHUs i Haubosee 3(h(HEKTUBHOIO UCIIOJIb30BAHUS B TEXHUKE, a TAKXKE CO3/1aHUe
MaTepUaJoB C 3apaHee 3aJaHHbIMU CBOMCTBAMM: BBICOKAs MPOYHOCTb U IIACTUYHOCTb, BbICOKAs
AJIEKTPOIIPOBOAHOCTH UJIU BBICOKOE COITPOTHBIIEHHE

Jucuunnuza «MatepuanoBeieHuE» BKJIIOUEHA B
o61enpodecCuOHAIBHOTO IUKJIa 00pa30BaTEILHON MPOTPAMMBI.

00s13aTeIHLHYIO 4acTh

1.2 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB OCBOEHUSI U CHUTIIMHBI

CopepxaHue TUCIUIUIMHBI OPUEHTUPOBAHO HA MOATOTOBKY OOYYaIOIIMXCSl K OCBOEHUIO BUIOB
NESITEIbHOCTH TMpPOrpaMMbl TOJTOTOBKM CIELUUAINCTOB CPEJHEr0 3BEHA M0 CIEUHUAIbHOCTH U
OBJIQJICHUIO CIICAYIONTUMHU MPOGECCUOHATHHBIMUA U OOIUMH KOMIIETCHITUSMU:

Copep:xaHue TUCIUIUIMHBI OPUEHTUPOBAHO HA MOATOTOBKY OOYYaOLIMXCSl K OCBOEHUIO BUIOB
NEeSITeNbHOCTH TMPOrpamMMbl TMOJTOTOBKU CIEHUAIMCTOB CpPEJHEr0 3BEHa M0 CIEUHAIbHOCTH U
OBJIQJICHUIO CIICAYIONTUMHU MPOGECCUOHATHHBIMUA U OOIIUMH KOMTIETCHITUSMU:

MK 2.1 IIpow3BoAWTh TEXHWYECKOE OOCITY)XMBaHHE ¥ IHArHOCTUKY IPOMBIIIICHHOTO
(TEXHOJIOTUYECKOTO) O0OpYIOBaHHS B MPOIECCE DKCIUTyaTalldd B COOTBETCTBUHM C TEXHUYECKOU
JIOKYMEHTAIUEH.

I[IK 4.3 TlpoBoauTh aHamv3 pe3yJIbTaTOB HCIOJb30BAHMUS 3aroTOBOK, 3aMaCHBIX YacCTEW,
PacxXoJHbIX MaTEpPHUAJIOB.

OK O0l1. BsiOupars cnocoOsb
MPUMEHHUTENHHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaThb COBPEMEHHBIE CpEACTBA TMOMCKA, aHAIW3a W HWHTEPIPETALUU
uHpopmanuy, U MHPOPMAIMOHHBIE TEXHOJOTHM JJs BBIIOJHEHUS 33Jad MpoQecCHOHANIbHOMN
NesITeNIbHOCTH;

pemieHus 3a7ad  MpoQecCHOHANbHON  JesTeNbHOCTH

Pe3ynbTraTtel OCBOEHHS NWMCHUIUIMHBI COOTHOCSTCS C IUIAHUPYEMBIMH pe3yJbTaTaMU OCBOCHUS
00pasoBaTesIbHON MTPOrpaMMBbl, IpeAcTaBieHHoU B pasnene 4 [TTICC3.
TpeGoBaHus K pe3ylbTaTaM OCBOEHUS JUCIUTIINHBI

Pe3yabTaTrhl 0CBOCHHS
HNupexe m HauMeHOBaHHeE
K, OK YwMmeer 3Haer
INK 2.1  IIpowssomuts | ¥0 1 01102 pacro3HaBaTh nu|30 1 OIl02 3aKOHOMEPHOCTH
TEXHUYECKOE KJIaccu(pUIMPOBATh KOHCTPYKLMOHHBIC M | MPOLECCOB KPUCTALIM3ALMUA H
o0cmyXUBaHHUE U | CBIpBEBBIC MaTepuanbl [0 BHEIIHEMY | CTPYKTYpOOOpa30BaHUs METAJUIOB
IUAarHOCTUKY BUIY, IPOUCXOXKIEHHIO, CBOHCTBAM; U CIUIaBOB, OCHOBBI  HX
MIPOMBIIIUIEHHOTO Yo 2 OI1.02 pacumdpoBsiBaTh MapKH | TEPMOOOPaOOTKH, CIIOCOOBI
(TEXHOJIOTMYECKOr0) MAaIIMHOCTPOUTEIBHBIX MaTEPUAIIOB, 3aLUTHl METAJUIOBOT KOPPO3UH;
obopyznoBanust B mpouecce | Yo 3 0I102 ompeaensaTs  BUABI | 30 2_OI1.02 xnaccuukauuo U
9KCIUTyaTaluu B | KOHCTPYKLIMOHHBIX MaTEpHAJIOB; CIIOCOOBI MOTY4EHUS
COOTBETCTBHHU c| Yo 4 OI102 BeiOupaTh MaTepuaibl il | KOMIO3ULIMOHHBIX MaTEPHUaOB;
TEXHUYECKOU KOHCTPYKLMH IO WX Ha3HaYeHUo u | 30 3 0OI102 BBIOOD
JOKyMEHTalueH YCIOBUSIMAKCILTyaTalllu; KOHCTPYKIIMOHHBIX ~ MaTepHajoB
JUIs IPUMEHEHHSI B IPOU3BOJICTBE
IIK 4.3 IIpoBomuts aHamu3 | Yo 5 OI1.02 npoBoguth uccienoBanusd u | 30 4 _OI1.02  crpoeHue H
pe3yIbTaTOB WCIIBITaHUSI MAaTEPHUAIIOB; CBOWMCTBAa METAJUIOB, METOABI UX
WCIOJIb30BAHMS 3aroToBOK, | YO0 6 OI102 BpiOupaTe  MapKd | MCCIEJOBaHUS,
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3aIlaCHBIX YacTel, | MaTepuasnoB JJIsS U3TOTOBJICHUsS netaned u | 30 5 OI102 xnaccuduramnuro
PacxXoAHBIX MaTepUaNIOB y3JI0B MallHH, MaTepuasos, MeTasioB u
CIJIABOB, ux obnactu
MPUMEHEHHUST,
30 6 OIlL02 ¢usnyeckue u
XHUMHYECKUX CBOMCTBA METAJIIOB.
OK 01. Beibupats criocodst | Yo 01.01 pacrno3naBate U aHaJIM3UPOBAThH | 30 01.01 aKTyalbHBIN
perieHus 3aj1a4 | 3ajaqy u/Mm npobiemy B | mMpodecCHOHATBHBIN u
npoheccCroHaIbHON POECCHOHANIBHOM W/MJIM  COI[MAJILHOM | COLIMATBHBIN KOHTEKCT, B
JeATeIbHOCTH KOHTEKCTE; BBIACIATH €€ COCTaBHBIE | KOTOPOM MPUXOIUTCS paboTaTh U
MPUMEHHUTEIEHO K | 4acTW; ONpPEAENATh JTalbl PEUICHUS | JKUTh;
Pa3IMYHBIM KOHTEKCTaM 3a/aun; COCTaBJsATh IUIAaH JICHCTBUI;
OIpeeNsiTh  HEOOXOAWMBIE  PECypCHI;
peanr30BbIBATh COCTABICHHBIN IJIaH;
OK 02. Hcnone3oBate | Yo 02.01 onpenensats HeoOxomumbie | 30 02.01 OCHOBHBIE HMCTOYHHKH
COBpPEMEHHBIE cpenctBa | UCTOYHUKH WH(DopManuu; IPQPEKTUBHO | MHPOPMAIUM M PECYpPChl  JUIS
TOUCKa, aHaym3a U | HCKaTh MH(OPMAIHMIO, HEOOXOJUMYIO JJISl | pellieHust 3ajad W mnpobieM B
HWHTEpIpeTau pemieHus  3ajaud  W/WiaM  mpoOiemsl, | podeccuoHaIEHOM u/um
WHpOPMAIIH, U | opOpPMIISTH PE3yNbTAThI TOUCKA; COIMAIEHOM KOHTEKCTE;
WH(POPMAITMOHHBIE
TEXHOJIOTUH JUTSt
BBITTOJTHEHUS 3a1a4
npodeccruoHanTbHOM
JIeSATEbHOCTH
1.3 O0ocHOBaHHE YAaCOB YUeOHOM TUCHMILIMHBI B PAMKAX BAPMATHBHON 4acTH
JlomoTHUTENBHBI JlomomHuTENBHBIC Howmep u O0nem yacoB | OOOCHOBaHHE BKIIFOUCHHS B
e 3HaHUS, YMCHHS, HarMEHOBaHHE pabouyro mporpaMmy
npodecCHOHATBH HABBIKH TEMBI
bIe KOMITETCHITUH
306,303,305 302, | Tema 1.3 10 [Tox 3ampoc padoroxarens
Yo 4, Yo 5,: Yo6 Meronas! 000 «OCK» nmis
Hccle0BaHu (hopMHUpOBaHUS 3HAHUI O
Y VICTIBITAaHHUIN KOMILIICKCHOM ITPUMEHEHUE
MaTepHaIoB METOJIOB UCCIICIOBAHUN 1
WCIIBITAHUNA MaTEpUasoB,
YIOBJIETBOPSFOIIIAX
TpeOOBaHUAM HAIEKHOCTH U
JIOJTOBEYHOCTH KOHCTPYKIIMMA
Y U3ACIHI
Bcero akaneMuiecknx 4acoB yueOHOW JUCIUILIMHEI B paMKaX 10
BapUAaTUBHOM YacTH




2 CTPYKTYPA U COAEP)KAHUE YYESHOU JUCIIATIIANHBI

2.1 TpynoéMKoCTh 0CBOEHUs TUCHUILIMHBI

. B T.4. B popme
HaumeHoBaHue cocTaBHBIX YacTeii N
O0bem B yacax NMPAKTHYEeCKOH
AUCUUITUHBI
MOJArOTOBKH
TEOPETUYECKUE 3aHATHS (JIEKIUU, YPOKHU) 14
MPAKTUYECKUE 3aHSATHSI 10 10
nabopaTopHbIE 3aHATHUS 40 40
camocCTosiTeNIbHas paboTa HE IPEyCMOTPEHO
IIPOMEXKYTOYHAsl aTTECTALIMSI 18

dopma IPOMEKYTOUHON aTTECTALMU — 9K3AMEH




2.2 TemaTH4eCKHH IVIAH M COJAePKaHUe YIeOHOM TMCIUIITIHHBI

O0bem, akaa. u/ B

TOM 4HCJIE B Koapb1
HaumenoBanme Conep:xanne yuyeoHoro Mmarepuasna u ¢GopMbl OpraHu3anuu 1esATeTbHOCTH dopme Kox IIK, OK 0CBaMBaeMbIX
pa3/iesioB U TeM o0y4Jaronuxcs NMPaKTHYeCKOH ’ 3J1€eMeHTOB
MOJATOTOBKH, aKa/l KOMIeTeH i
q
1 2 3 4 S
PA3JEJ 1 CTPOEHHUE U KPUCTAJUJIN3ALUSA METAJIJIOB 36/30
Tema 1.1 OoOmas | CoaepskaHue Y4eOHOI0 MATEPHAJIA 18/16
xapakrepuctika ¥ | CTpoeHrne aToMa (CocTaB fAapa, paclpeleleHue 3JIEKTPOHOB BOKPYT SApa). 2/0 K 2.1 3n4
CTpOEHHE META/UIOB | TUIBl KPUCTAIUIMYECKUX pemETOK (4 THUMma KPUCTAJUIMYECKHX PEHIETOK: 1K 4.3 3n5
MOJIEKYJISIpHAs, AaTOMHAs, MOHHAsl U MeTaJM4eckas. Tun HeHTpUpPOBKY AYEHKU OKO01 3001.01
BpaBe:  mpuMuTHBHAs,  0a30IEHTPUPOBAHHAs,  IpaHElEHTPHUPOBAHHAS, OKO02
00BEMHOIEHTPUPOBAHHAS, JIBXKJIBI-00BEMHOLIEHTPUPOBAHHAS
(pombosapudeckasi). CHHTOHWM: HU3MIAS KATErOPHs, CPEHHSS KaTeropws,
BbIcmasi kateropus). JlepekTsl pemérok (HylbMepHbIe (TOUCUHBIE) Ne(EeKTHI.
Opnnomepubie  Aedextol. JBymepHbie nedextsl. TpéxmepHbie nedeKThl).
Cymmuocts kpuctaum3anuy. PakTopsl, BIUSAIONME HAa pasMep U GopMy 3epHa
(rBépmas m xuakas (asel. Da3oBBEIM Mepexon mepBoro poxa. Poct rpameit
Kpucrauia. IlpoMblnieHHOE BbIpallliBaHUE KPUCTAJIIOB)
B ToM uncie NpakTHYeCKHX U J1a00PATOPHbIX 3aHATHH 16/16
JlaGopatopHoe 3amstme Nel  OmpemeneHue BHIOB  METALIOB IO 4/4 IK 2.1 VYnl
MaKpOCTPYKType 1K 4.3 p%:v
OKO01 Va3
OKO02 Y0 01.01
¥002.01
6/6 K 2.1 Yl
I1K 4.3 Yn2
OKO01 Va3
JlaGopatopHoe 3aHSTHE No2 [IpuroroBnenne nutida TUTS OKO02 Vo0 01.01
MeTaJuIorpaduIecKoro aHajm3a. Yo 02.01
6/6 IIK 2.1 Val
11K 4.3 V2
OKO1 Vi3
JlaGoparoproe 3aHsite Ne3 I3yuyenume npuHumMna pabOTBl M YCTPOMCTBa OKO02 Y0 01.01
Metaiuiorpadudeckoro Mukpockomna 4XB Y0 02.01
Tema 1.2 CsoiictBa | Comep:kaHHe Y4e0HOIr0 MaTepuaia 2/0




METaJIOB dusnueckne CBOWCTBA METaNIOB (METAJUIMYECKHH OJecK, MIACTUYHOCTh W 2/0 K 2.1 3n4
KOBKOCTb, TETJIONPOBOJHOCTD U 3JIEKTPONPOBOAHOCTh, TBEPAOCTD, TIIOTHOCTD, 1K 4.3 3n5
IUTaBKOCTh). XUMHYECKHME CBOWCTBA METAJIOB (CHOCOOHOCTh METAJIOB H OKO1 316
CIUIABOB COIPOTUBIIATBECS OKUCIEHUI0 WM BCTyNaTh B COCIUHEHUE C 0OKO02
Pa3IMYHBIMH BEIIECTBAMH: KHCIOTHI, WIENOYH H T.J. (T.H. XHMHYECKas
AKTUBHOCTH METaJUIOB). PacTBOPUMOCTb, OKHCISIEMOCTb, KOPPO3HOHHAs
CTOMKOCTb). MexaHHMYecKue CBOMCTBAa METaIOB (IIPOYHOCTh, BSA3KOCTH,
IUTACTHYHOCTD, TBEPAOCTh, BBIHOCIMBOCTH, ION3y4YeCTh, H3HOCOCTOWKOCTB).
TexHomornueckue, KCIUTyaTalliOHHBIE CBOMCTBA METAJNIOB (TEXHOIOTUYECKUE
CBOMCTBA: KHJIKOTEKYUECTh, neopMupyeMocTs, CBapUBaEMOCTb,
3aKaJIMBaeMOCTb, MPOKAINBAEMOCTb, 00pabaThIBAEMOCTh pe3aHueM.
OKCIUTyaTallMOHHBIE ~ CBOWCTBA: W3HOCOCTOWKOCTB, TEeIJIOCTOHKOCTB,
KapOMPOYHOCTh)
Tema 1.3 Meronsr | Conep:kaHue YU4eOHOI0 MaTepHaJia 16/14
WCCIIEeIOBAaHHUN u | UccnenoBanue MHUKPOCTPYKTYPBI (MHKpOCTPYKTYpa. MUKpOCKOITBI. 2/0 K 2.1 316
WCIIBITAaHUH W3obpaxkeHne  BHYTPEHHEro  CTpoeHHMs  marepuana.  ccnemoBanmue K 4.3 3n3
MaTepHuaoB MUKpPOCTPYKTYphl MAaTEpHATIOB TPU OONBIINX YBEIWYEHHSIX C TIOMOIIBIO OKO01 3n5
orntrueckux (mo 2000 kpar) wmiam  omekTpoHHBEIX (Mo 50 000 kpar) OKO02 3n2
MHUKPOCKOIOB). YIpyras u miactuueckas aedopmanus (yupyrue aedopmarmu, 3001.01
M3MEHEHHS  MEXKATOMHBIX  PAacCTOSHHMM,  OOpaTUMOCTh  Jedopmarivi. 30 02.01
[Inactuueckne pedopmanmm, oOpa3oBaHWE W ABIDKEHHE IHCIIOKAIIMIA,
M3MEHEHHE CTPYKTYpbl M CBOWCTB MeTauia). VchbITaHWS MeXaHHYEeCKHX
CBOWCTB (WMCIIBITAHWA HA PACTSHKEHHE, WCIBITAHUS Ha CTaTHYeCKUH W3rHO,
WCIIBITaHUS Ha YJIAPHBIN H3TH0, N3MEepeHne TBEPIOCTH)
B ToM unc/ie NPAKTHYECKHX M JIA00PATOPHBIX 3aHATHH 14/14
JlabopatopHoe 3anstue Ne 4 OmnpeneicHue TBEPAOCTH CTald M CIUIaBa II0 6/6 IK 2.1 VY4
merony bpunenns, PokBenna n Bukkepca IIK 4.3 Y5
OKO1 Yn6
0OKO02 Y0 01.01
Jlabopatoproe 3ansaTue Ne 5 MccrnenoBanne BIUSHIS XOIOTHON MIACTHYECKON 8/8 K 2.1 Vo4
neopMani M TOCIEAYIONIEr0 HarpeBa Ha MHUKPOCTPYKTYPY M TBEPIOCTH [IK 4.3 Vs
HU3KOYTJIEPOTUCTON CTalTl OKO1 Vnoé
OKO02 Y0 01.01
PA3JIEJI 2 CTPOEHUE U CBOMCTBA CILIABOB 23/16
Tema 2.1 OcHoBbl | Cogep:kaHHe Y4e0HOI0 MaTepraisa 6/4
TEOpPUU CILJIABOB OcHOBHBIE CBeleHWs O cIoiaBax (ompeneneHue criaBa. KOMIIOHEHTHI 2/0 [IK 2.1 3n 1
(BemecTBa), (a3bl, cucreMa (COBOKYITHOCTH (ha3), OAHOPOAHBIE (TOMOTEHHBIE) IIK 4.3 313
YU pa3HOpONHBIe (rereporeHHble) cruiaBbl. CTpykTypa cIuiaBa, TBEpIbIC OKO01 30 02.01
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pacTBopel  3aMmelleHuss W TBEPHBIE  pacTBOpel  BHempeHus). Dasbl OKO02

METAJUIMYECKUX CIUIaBOB. JlmarpaMMbl COCTOSIHMS CIUIaBOB. CBA3b MEXKIY

CTPYKTYpOH W cBoWcTBaMH (rpaduyeckoe n3odpakeHune (pa3oBOro cocTosHUS

CIUTaBOB B 3aBUCHUMOCTH OT TEMIEpaTypbl U KOHLEHTpPallul KOMIIOHEHTOB.

[uarpaMma cOCTOSHUM JUIsl  cllydas HEOTPaHWYEHHOM pPacTBOPUMOCTHU

KOMIIOHEHTOB B TBEpAoM  cocrosiHmd.  OOnacTe  CyIIECTBOBaHHUS

KPUCTAJUIMYECKUX  TBEPABIX PacTBOpoB. JIMHMM  JMKBUAYC, COIUAIYC.

JuarpamMma cOCTOSIHUI CIIJIaBOB, OOpa3ylOLIMX MEXaHHYECKHE CMECH U3

YHUCTBIX KOMIOHEHTOB. O0nacTh CyIIECTBOBAHHS KHJKOTO PAacIUIaBa.

OBTrekTrKa. CriyiaBbl JOIBTEKTHYECKHE, 3a3BTEKTUYECKIE)

B ToM yncie IpaAKTHYECKUX M J1a00pPATOPHBIX 3aHATHI 4/4

[Ipaktiueckoe 3anartue Ne 1 M3yueHwe W aHamu3 OUArpaMMBbl COCTOSHUS 212 K 2.1 Vol

CIUIABOB C MCIIOJIB30BAHUEM METOJIa TEPMUYECKOI0 aHaIU3a 1K 4.3 Yn?2
OKO01 Yuos
OKO02 Yo001.01

¥002.01

ITpaktrueckoe 3ausaTue Ne 2 [TocTtpoeHne muarpaMM COCTOSTHUS CTIABOB 212 K 2.1 Yl
I1K 4.3 Yn2
OKO01 Yo
OKO02 ¥001.01

¥002.01
Tema 2.2 YyryHb Coaep:kanue y4eOHOro MaTepuasia 8/6




Knaccudpukanus ayrynos. CBolicTBa 4yryHa. BreimnaBka yyryna. MapkupoBka 2/0 K 2.1 3n1

YyryHa. JO3BTEKTUYECKUE, IBTEKTUUECKHUE U 3a9BTEKTUUECKHE YyTr'yHbl. Macca, 1K 4.3 3n4

¢dopma, o0veM wu pasmemieHne rpaduTHbBIX npuMeceld. UyryHel ¢ OKO1 316

IUTACTUHYATHIM TPapUTOM, C INIAPOBUIHBIM TpadUTOM (BBICOKOIPOUYHBIE), C 0OKO02 30 02.01

BEPMUKYJSIPHBIM TpadUTOM, C XJIONbeBUIAHBIM rpaduToMm. [lepenenbHbIid,

CHCHHUATBHBIN, JTUTCHHBIH, BRICOKOIPOYHBIN, KOBKHI, JICTMPOBAHHBIN, OCNbIH,

CEpBIHU ¥ MOAU(PHUINPOBAHHBINA UyryHBI. JINTEHHbIE 1 MEXaHUYECKHE CBOWCTBA

yyryHa. JlomeHnnslil npouecc. Ilepenensupiii uyryn — I11, I12; nepenenpHblit

YyryH IS OTIUBOK (mepenenpHO-muTehubii) — I1UJI1, I[1JI2; mepemenbHBIM

dochopucteiii  uyryn —  [d1, [Id2, TID3; TepenenbHBIA

BbIcOKOKadecTBeHHbIN uyryH — [IBK1, [IBK2, I1BK3; uyryH ¢ miacTuHYaThIM

rpapurom — CU (uudper nocie OykB «CUy», 0003HAYAOT BEIMUUHY

BPEMEHHOTO COMPOTUBJICHUS Pa3pbIBy B Krc/MM). AHTU(PHKIMOHHBIA UyTyH:

aHTHQPUKIUOHHBIN ceppiii — AYC; aHTH()PUKIIMOHHBIA BBICOKOITPOYHBIN —

AUB; antudpuknmonusiii koBkuii — AUYK; 4yryH ¢ mapoBuAHBIM TpaduToM

st ormuBok — BY (uudper mociie 6ykBe «BU» 03Ha4YarT BpeMeHHOE

CONPOTUBIICHUE Pa3pbIBy B KI'C/MM M OTHOCHTENBbHOE yinuHeHue (%); 4yryH

JIETMPOBaHHBIN co cnenuanbHeiMu cBoiicTBaMu — Y. KoBkuiti uyryn K4.

B ToM uncie NpakTHYeCKHX U J1a00paTOPHbIX 3aHATHH 6/6

JlabopatopHoe  3aHathe  Ne6 ~ AHanmM3  MHUKPOCTPYKTYPBI  CEpBIX, 6/6 IK 2.1 Vol

BBICOKOITPOYHBIX, KOBKHX UyTYHOB IIK 4.3 Y2
OKO01 Vn4
OKO02 Y0 01.01

¥002.01
Tema 2.3 Cramm Copaep:kanue y4e0HOro MaTepuasia 6/4

Knaccupukanms  cramd  Ha3HAYEHHIO, [0  XHUMHUYECKOMY  COCTaBy. 2/0 MK 2.1 3n1

Knaccudukamms cramm mo cmoco0y MpPOU3BOACTBA, MO CIIOCOOY BBHIILIABKH. 1K 4.3 3n4

Yraepoaucteie cranu. CTany yriepogucThie U JIETUPOBAHHBIC; B TOM YHUCIIE 110 OKO1 3n6

COIEp)KaHUIO  yriaepona  Huskoyriepomuctele (mo 0,25 % ), OKO02 30 02.01

cpenneyrineponuctsie (0,3—0,55 % C) u Boicokoyraepoauctsie (0,6—2,14 % 3001.01

C); nerupoBaHHBIC CTAIU IO COACPKAHHUIO JETHPYIOLIUX SJIEMEHTOB IENATCS
Ha HHU3KOJETMpoBaHHBIE — 10 4 %  JIeTUpYIOIIMX  3JIEMEHTOB,
CpEIHEJIETMPOBAaHHBIE M BBICOKOJIETMPOBaHHbIE. JlernpoBaHHBIE — CTalH.
BnusiHue nerupyrommx 3JIEMEHTOB Ha CTPYKTYpPY M CBOWCTBAa  CTalld.
UnctpymenTtanbhbie cranu. MapkupoBka cranu. IlepepaboTku dyryHa B cTaib.
KouBeprepubiii mpouecc M moaoBblid mpouecc. KucnopogHo-KoHBEpTEpHBIN
croco0 momydeHus cranu. beccemepoBckuii cnoco0. TomacoBckuii croco0.
Onekrporepmuyeckuii cnocob. Knaccuukanys u Mapku yriaepoanCTON CTaJIH.
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Tpedoanuss T'OCT 380-2005 k yriepomucTbiM cramsaM. [pynmel B
3aBHCUMOCTH OT YETBHIPEX MPU3HAKOB: IO PABHOBECHOW CTPYKTYpE CTalld, MO
CTPYKType TOCHIE OXJaXICHUS CTald Ha BO3AyXE, MO COCTaBy CTald, MO
HazHaueHnto cramd. JlermpoBanHble cranmu mo [OCT: oObrunbie  (O€3
no6asounoii OykBbl, Hampumep 30XI'C), kauecTBeHHbIe (OyKBa A, Hampumep
30XT'CA, 30X2I"2HTPA), BrICOKa4eCTBEHHBIE AJIEKTPOILIAKOBOI'O TEperiaBa
(-1II), BBICOKaYeCTBEHHBbIC BaKyyMHO-AyroBoro rmepemiaBa (-BI), wu
cuequanbHeie  (UuppoBoe o00O03HAUEHHWE, Tepell KOTOphIM OykBa D).
KauectBennbie m  BbicokokauecTBeHHble. [OCT  1435-99.  Cranp
WHCTPYMEHTaNbHas JierupoBanHas. CTanb HHCTpyMEHTalbHas BaikoBas. Ctaib
WHCTpYMEHTaNbHas InTamiioBas. CTajdb MHCTPYMEHTANbHAs ObICTPOPEKYIIAS.
MapkupoBka 351eMeHTOB cTtajieid. MapkupoBka craneil B Poccun. MapkupoBka
craneii B EBpomne. bykBenHo-uu¢ppoBas mapkupoka (EN 10027-1).
MapkupoBKa CTald 10 Ha3HAYECHWI0. MapKUpOBKa CTalM MO XUMHYECKOMY
coctaBy. MapkupoBka 1o nopsakosomy Homepy (EN 10027-2). MapkupoBka
craneil B SAnonuu. MapkupoBka crajieii B Kurae.

B ToM umciie IPaKTHYECKUX M J1A00PATOPHBIX 3aHITHI 4/4
JlaGopatopHoe 3amsaTrie Ne 7 M3ydeHme MHKPOCTPYKTYPHI JETHPOBAHHOU 4/4 IK 2.1 YVl
cramu. M3ydeHme MHKPOCTPYKTYPHI YIJIIEPOAMCTON CTajdd B PaBHOBECHOM IIK 4.3 Y2
COCTOSTHUH OKO1 Y6
OKO02 Yo001.01
Y0 02.01
Tema 2.4 lisernsie | Copepaxanue y4eOHOI0 MaTepHaia 3/2
METaJlIbl ¥ CIUIaBbl | Menb 1 e€ cIiaBbl. AJTIOMUHAHN U €ro CIUIaBHl (Menb U €€ cIuiaBbl. bpoH3a — ¢ 1/0 IK 2.1 3n1
OJIOBOM WJIM JIpYyTHMH DdJeMeHTamu: AJoMuHUeBas OpoHza; bepmmeBas I1IK 4.3 3n4
Oponza; BucmyroBas Opon3a; MeimbsikoBucTas Oponsa; OnoBsiHHas OpoH3a; OKO1 316
®ocdopnHas 6ponsa; Jlatyns — c nuHKOM; JlaToH, TaToHE, IaTTeH. AFOMHHHAN OKO02 3001.01
u ero cmuaBpl. JluTeiiHble amIOMUHHEBBIE CIIaBBl M JedopMupyembie 3002.01

(KOHCTPYKITMOHHEIE).  AJIOMHHHEBO-MAarHWeBble  CIUIABBl.  AJIOMHHHUEBO-
MaprasieBble CIUIaBbl. AJIOMHUHHUEBO-MeAHbIE CIUIaBbl. CIUIaBbl AIFOMUHUI-
Meap-KpeMHuil. CIulaBbl allOMUHUNA-IUHK-MarHui. AJIOMUHUNA-KPEMHUEBBIE
crutaBel  (cumymuHbl). MapkupoBka mo ['OCT. Tepmuueckass o0Opabotka).
TutaHn, MarHMd W WX CIDIaBbl (TPH TPYNIBl THUTAHOBBIX CIUIABOB —
BBICOKOIPOYHbIE KOHCTPYKIIMOHHBIE CILIABHI, KapOIIPOYHBIE CIUTABBI U CILIABBI
Ha OCHOBe XxuMmdeckoro coeauaenns. CruiaBel Tuia BT6, Curas BT 14, Cinas
BT16. I'OCT 22178-76. MaruueBsle aedpopMHpPyEMbI€ CIUIABBI SIBIISIOTCS
CIUIaBBl MarHus ¢ amoMuHHeM (MAS) M MarHus ¢ IIMHKOM, JOMOJTHUTEIHEHO
nerupoBaHHble MpkoHueM (MA14, ananor amepukanckoro ciiaBa ZKeoA),
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kagmueM, P3M u npyrumu snementamu (MAL1S, MA19 u ap.). IlpousBoncTeo
LBETHBIX METaJJIOB M CIUIaBOB (LIBeTHas MeTayuryprus. [loObiua, oboramieHue
PYA UBETHBIX METaJUIOB M BBIJIABKA IBETHHIX METAJUIOB M HUX CILUIABOB).
MapkupoBKa CIUIaBOB IIBETHBIX CIUIaBOB (OyKBeHHOE 0003HAYECHUE Pa3THYHBIX
IpyIn [BETHBIX cruaBoB. (OOoO3HAUYEHHE JIETHPYIOMIMX JJIEMEHTOB MpHU
MapKHUPOBKE I[BETHHIX CILIABOB).

B ToM 4nciie npakTHYECKUX U J1a00PaTOPHBIX 3aHATHI 212
[IpakTuaeckoe 3anstue Ne3l3yueHrne MUKpOCTPYKTYPBI IIBETHBIX CIJIABOB 212 K 2.1 3n1
K 4.3 3n4
OKO1 316
OKO02 3001.01
30 02.01
PA3JEJI 3 CITOCOBbI OGPABOTKU METAJIJIOB 5/4
Tema 3.1 OcnoBol | Conep:kaHue YUeOHOI0 MaTepHaJia 5/4
TEPMUYECKOH Buapr Tepmmueckoit o0paborku. BnmsHue TepMuveckoil 0OpaOOTKH Ha 1/0 K 2.1 31
00paboTKH cBolicTBa (yBENMUYEHHE pecypca WMHCTPYMEHTa W OO0OPYAOBaHHWA, yBEIHUYEHHE 1K 4.3 3n3
HU3HOCOCTOMKOCTH MAaTE€pUalioB, YBEIMYEHUE I[UKIMYECKOM MPOYHOCTH, OKO1 3n5
VBEIMYCHUE KOPPO3UOHHOW M IPO3WOHHOW CTOMKOCTH, CHSITHE OCTAaTOYHBIX OKO02 3001.01
HanpspkeHuit). OTXWT, HOpMajH3aIlvs, 3aKajgka, OTIYCK, HCKYCCTBEHHOE 30 02.01
crapenne (oTxur 1,2 poxa. Hopmanuzanus, 3akaika, oTIryck. JlucrmepcuoHHoe
TBepacHue. Kprorennast o0paboTka. I oMoreHn3anmoHHbIH OTKHAT + CTapeHHeE.
3akamka + BBICOKMH OTIYyCK (ymyumieHue)). TepMuueckas W XUMHKO-
TepMHudeckas oopaboTka cramu. TepmoMexaHudeckass 0opadoTka (IleMeHTaIIHs,
a30TUPOBaHWE W HHUTpoueMeHTanus). [ledekTsl m Opak NpH TEPMHUECKOM
o0paboTke (3akamouHble e eKTH: TPEIMHBL, aedopMalus W KOpoOJIeHHE,
00e3yTiIepoKBaHue, MITKHUE ISITHA W HU3Kas TBEPIOCTH)
B ToM umciie NPaAaKTHYECKHX M JIA00PaTOPHBIX 3aHATHII 4/4
[IpaxTudeckoe 3anstre Ne 4 Tepmuueckas 00paboTKa cTamu 4/4 K 2.1 Yl
K 4.3 Vn2
OKO1 Yn3
OKO02 Y4
VYné6
Y001.01
Y0 02.01
IIpoMe:KyTOYHAN aTTeCTAIHU - IK3aMeH 18
Bcero: 82/50
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2.3 IlepevyeHb NPAKTHYECKUX U J1a00PATOPHBIX 3aAHATHI
HomeHknaTypa mpakTH4ecKUX U JabOpaTOPHBIX 3aHATHH J0JDKHA 00ecreyrMBaTh OCBOCHUE

YMCHHH.

Ha3BaHHBIX B paszeine 1.2 paboueil mporpammsl

Tembl 1a00paTOPHBIX U MPAKTUYESCKUX 3aHSATHHA

Conepxanue

Crienmanu3upoBanHoe 000pyJOBaHUE, TEXHUYESCKUE
CpeJCTBa, MPOrpaMMHOE OOecIeueHHe

PA3JIEJI 1 CTPOEHHUE U KPUCTAJUIN3AIUA METAJIJIOB

JlaGopaTopHble 3aHATHS

JlabopaTtoproe 3anstue Nel OmnpeneneHue BUIOB
METaJIOB MO0 MaKpOCTPYKTYpe

DOpMUPOBAHUE YMEHUIN ONPENECNATh BUJ MeTajlla
I10 BHEIIHUM IIPU3HAaKaM

0o0pa3ipl BUJOB METAJIOB, TEXHWYECKHE BECHI;
HITaHFeHHI/IpKy.TIB; KapaHI[aH_II/I IOBETHBIC, cnpaBquaﬂ
TabauIa

Jlaboparoproe 3ansiTre Ne2 [Ipuroroenenue numda
IS MeTaJIorpapu4eckoro aHajims3a.

dopMupoBaHre YMEHUN MIPUTOTOBJICHUS NIIH(a st
MeTaJuIorpaguIecKoro UCCaeJOBaHUs MeTaslia

OTpe3HOi cTaHOK, NUTH(OBATBHO-TIOIUPOBATIBLHBIN
CTaHOK JIByXJIMCKOBBIN, Mpecc JIsl ropsyent
3aIpPecCOBKH 00pa3IoB, Mukpockon 4XB

JlabopaTtoproe 3ausaTHe Ne3 l3ydeHme mnpuHIUNA

dopmupoBaHHe YMEeHHU paboratb c

Muxkpockon 4XB, koieknus 00pasios

paboThl W  YCTPOMCTBA  METAUIOrPaPUIECKOr0 | METAIIOTPaPUICCKUM MUKPOCKOIIOM
mukpockona 4XB
Jlabopatoproe 3anatue No 4  Ompenenenne | DopmMupoBaHue yMeHUH omnpenenats TBEPAOCTh | CTalMOHAPHBIN YHUBEPCAIBHBIM TBEPIOMED

TBEPIOCTU CTAIM U CIUIaBa 1mo Meroxy bpunenns,
Poksemnna u Bukkepca

METajljia pa3jiIndYHbIMU METOJJaMU

JlaGopatoproe 3amarue Ne 5 MHccnemoBanme | @opMmmpoBaHWEe yMEHHH HccienoBaTh BiausHue | CTaMOHAPHBIA YHUBEPCAIBHBIH TBEpAOMEp, IeUb
BIIMSHHUS XOJIOMHOM IIACTHUYECKOW aedopMariii M | XOJOIHOH IJIaCTUYECKOMN nehopmaiuu Ha | mydenbpHas
MOCNEAYIOIIEr0 HarpeBa Ha MHUKPOCTPYKTYPY U | MaKpOCTPYKTYPY U TBEPAOCTh CTAJIH
TBEPAOCTh HU3KOYTIEPOIUCTON CTAIH
PA3JIEJI 2 CTPOEHUE U CBOMCTBA CILIABOB
IIpakTryeckre 3aHITUS

[Ipaktiaeckoe 3ansTre Ne 1 Usyuenme m anamms | DopMupoBaHWe  yYMEHHH  YHTATh  JWArpaMMbl | DNEKTPOHHBIE — IIAKaThl MO  JUCIHUILIMHAM:
JYarpaMMbl COCTOSIHHSI CIIJIABOB C HCIIOJIB30BAHMEM | COCTOSIHMSA CIUIABOB MartepuasnoBenenne
METO/1a TEPMHUYECKOr0 aHaJIN3a
IIpaktuueckoe 3anstue Ne 2 Iloctpoenue aquarpamm | dopmupoBaHre yYMEHUH  CTPOUTh  AUArpaMMbl | DJIEKTPOHHbIE  IJIAKATBIL [0  AUCLUIUIMHAM:
COCTOSIHHSI CILIABOB COCTOSIHUSI CILUIABOB MartepuasnoBeneHue
[IpakTuueckoe 3aHATUE Ne3Usyuenne | opmMupoBaHue  yMEHHH  TPOBOMUTH  aHamm3 | OTpe3Hoi cTaHOK, MUTH(OBATEHO-TIONUPOBAIHHBIN
MHUKPOCTPYKTYPBI LIBETHBIX CILIABOB MHUKPOCTPYKTYPBI LIBETHBIX CILIABOB CTaHOK JIBYXIMCKOBBIH, IIpecc AJsl ropsayen

3amnpeccoBKr 00pa3ioB, MUKpockorn 4XB
JlabopatopHoe 3aHATHE e Ne6 Anamu3 | @opmupoBaHne  yMeHMH ~ mpoBoAMTH  aHanu3 | OTpe3HOW CTaHOK, UUTH(OBATbHO-TIOIUPOBATBHBINA
MHUKPOCTPYKTYPBI CEPBIX, BBICOKOIIPOYHBIX, KOBKHX | MUKPOCTPYKTYPHI Pa3JIMYHBIX YyT'YHOB CTaHOK JIBYXIMCKOBBIH, IIpecc AJIsl ropsayen
YYT'yHOB 3amnpeccoBku 00pa3ioB, Mukpockon 4XB
JlabopatopHoe 3aHATHE Ne7 Wzyuenne | PopMupoBaHre YMEHUH pa3nuuaTh CTPYKTYpY | Mukpockon 4XB, komaekuus o0pasuos
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MUKpPOCTPYKTYpBI JIETHPOBaHHON cTanmu. M3yuenue
MUKPOCTPYKTYpPBI YTJIEPOIUCTON cTanu B
PaBHOBECHOM COCTOSIHUM

JICFHpOBaHHOﬁ u yrﬂepOI[HCTOﬁ CTajin

PA3JIEJI 3 ClTIOCOBBI OBPABOTKHN METAJIJIOB

IIpakTrueckue 3aHsATUA

[IpakTnueckoe 3aHatue Ne

00paboTKa craiu

4  Tepmuueckas

DOpMUPOBAHUE YMEHUM MPOBOIUTH TEPMUYECKYIO
00paboTKy cTanu

Ieus MydenbHas, 3aKaloO4HbIN Oak,

OTPE3HOM CTAHOK, ILTU(OBAILHO-TIOIUPOBAIBHBIN
CTaHOK JIByXJIMCKOBBIU, Mpecc JIsl ropsyen
3anpeccoBKU 00pa3iioB, MUKpockomn 4XB
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3 YCJIOBUS PEAJIN3AIIMA YYEFHOU JUCIIUILIVHBI

3.1 MaTepuajibHO-TeXHHYeCKOe o0ecrevyeHne

Jlnst peanu3aniui porpaMMbl ydeOHOM TUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOIINE CIeUaIbHBIC
MIOMEUICHHUS:

Kabuner oOmenpodeccroHalbHBIX TUCHUIUIMH, OCHAUIEHHBIH B COOTBETCTBUU C MPUIIOKEHUEM 3
00pa3oBaTeNbHON IPOTPAMMBI.

JlaGopaTopust MaTepuUaNOBEJCHUS, OCHAIIEHHAass B COOTBETCTBMM C MPUJIOKEHHEM 3
00pa3oBaTeNbHON POTPAMMBI.

Ilomewenue ona eocnumamenvbHoli pabomvl, OCHALIEHHOE B COOTBETCTBUM C INPHJIOXKEHHEM 3
00pa3oBaTeNbHON IPOTPAMMBI.

Komnviomepuwiii xknacc, OCHaIIEHHBIM B COOTBETCTBUM C IPUJIOKEHUEM 3 00pa3zoBaTeNIbHOMN
IPOTPaMMBEI.

3.2 YuyeOHO-MeTOAMYECKOE 1 HH(POPMALIMOHHOE o0eceueHre peain3aluu NporpaMmbl
OcHOBHbIE HCTOYHUKH:
1 CrykanoB, B. A. Marepuanopenenue : yueoHoe nocobue / B.A. CtykanoB. — Mocksa : ®OPYM :

HNH®PA-M, 2022. — 368 ¢. — (Cpennee npodeccuonanbaoe oopasopanue). - ISBN 978-5-8199-0711-5. - Tekcr :
anektponnbiid. - URL: https://znanium.ru/catalog/product/1794455 (mata obOpamienus: 15.05.2026). — Pexum
JIOCTYTIA: MO TIOMHCKE.

2 Yepenaxun, A. A. Marepuanopenenue: yueOHuk / A.A. UepenaxuH, A.A. CMoiabkiH. — Mocksa:
KYPC: UHOPA-M, 2023. — 288 c. — (bakanaspuar). - ISBN 978-5-906818-56-0. - Tekcrt : 3JeKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1099251 (mara obpamenus: 15.05.2026). — Pexum gocryma: 1mo
TOJNUCKE.

3 Marepuanosenenue : yueounuk / I.I'. Cedepos, B.T. baruenkos, I'.I'. Cedepor, A.JI. domeHko ; 1o
pen. B.T. BaruenkoBa. — Mockea : UTH®PA-M, 2022. — 151 c¢. — (Cpeanee npodeccruoHaabHOe 00pa3oBaHue).
— DOl 10.12737/978. - ISBN 978-5-16-016094-8. - Tekcr : omekrponnsii. - URL:
https://znanium.ru/catalog/product/1792841 (nata obparnenus: 15.05.2026). — Pexxum mocTyTia: 1Mo MOIITHCKE.

JonmosiHUTE/IbHbIE HCTOYHUKH:

1. ITnowxkun, B. B. MarepuanoBencuue : yueOHuK a1 By3oB / B. B. Ilnomikun. — 4-e u3n., nepepad. u
nor. — Mockea : MznatensctBo HOpaiit, 2025. — 434 c. — (Briciiee obpazoBanue). — ISBN 978-5-534-18654-
3. —  Texker : anekTpoHHBIn  //  OOpa3zoBarenpHas — miatdgopma  FOpaiT [caiiT]. —
URL.: https://urait.ru/bcode/559810 (maTa obparenus: 15.05.2026).

2 YepenaxuH, A. A. Marepuanosesienue : yueOHuk / A. A. Uepenmaxua. — Mocksa : KYPC : UTHOPA-M,
2022. — 336 c¢. — (Cpenee mpodeccuonanpHoe odOpaszoBanue). - ISBN 978-5-906923-18-9. - Tekcr :
snekTponnsnii. - URL: https://znanium.ru/catalog/product/1865718 (mara obpamienus: 15.05.2026). — Pexum
JOCTYTIA: MO TOJITHCKE.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUW S YUYEBHOM JUCIUILINHBI

KoHTponp U oleHKa pe3yslbTaToOB OCBOEHHUS AUCLMILIMHBI OCYIIECTBISETCS NPENoAaBaTeieM B
IIPOLECCE TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTALlUU.

4.1 Texymmii KOHTPOJIb

KonTposmmpyemblie Kpurepun ouenku
Kontponupyemsie paszuensl pOIHpY HaumenoBanue PHTEp a
o pe3yabTaThl (MHAUKATOPHI
Ne (Tembr) yueOHOM OLICHOYHOI'O
JIOCTHKECHUS
JCLIMTUTUHBI cpencTaa
KOMITETEHIINH)
1 | Paspen 1 Crpoenue nu oueHka  oruéra |CM. HHXKeE
CBOliCTBa METAJLIIOB IIK 2.1 1IK 4.3 II0 BBIIOJIHCHUIO
Tema 1.1 O6wman | OK 01 naGopaTopHoil
xapakTepucTuka u crpoenne | OK 02
paboThI,
METALI0OB
2 | Tema 1.2 CpoiicTa | IIK 2.1 [IK 4.3 YCTHBIN OIPOC CM. HIDKE
MeTaJIJIOB OK 01
OK 02
3 | Tema 1.3 MeTtoabl oneHka oruéra |CM. HIDKE
MCcCIe10BaHMI U HCHBITAHMI | [TK 2 1 TTK 4.3 [I0 BBITOJIHEHUIO
Marepuaios OK 01 1abopaToOpHOi U
OK 02 MPaKTHIECKON
paboTHI,

KpuTtepuu onieHKH NPAKTHYECKOTO 32 JaHUA:

«5» (OTIMYHO): BBICTABISIETCS CTYICHTY, €CIM pacyéTHas W rpaduyeckas 4acTH BBITIOJHECHBI B
MOJTHOM 00BEMeE, pemieHrne oGopMIIEHO C COONIIOJICHHEM YCTAaHOBJICHHBIX IMPABWII;, CTYACHT CBOOOIHO
BJIQJICET TEOPETHUYECKIUM MaTepUaIOM, O€30IIMO0YHO TIPUMEHSIET €ro TP PEIICHUH 33/a4.

«4» (XOpomIo): BBICTABIISACTCS CTYAEHTY, €CIM TPU BBHIMOJIHECHUH 33JaHUSl  JOMYIICHBI
HE3HAYUTENIbHBIC OIIUOKH, penieHne O(GopMIICHO C COONIONEHHEM YCTAaHOBIICHHBIX MPaBHJ; CTYICHT
cBOOOJTHO BJIaJIeeT TEOPETUYCCKUM MaTepHATIOM, O€30IIMO0YHO MPUMEHSIET €ro MPU PEIICHUH 33]1ay;

«3»  (YyOOBIECTBOPHUTEIBHO): BBICTABISETCS CTYICHTY, €CIIM 3aJJaHUE BBIOJIHEHO C «TPYOBIMI)
omuOkamu, perieHrne ohopmiiIeHO 6e3 COOII0CHUS YCTAaHOBJICHHBIX MPABHIT |

«2» (HEeyIOBJIETBOPUTEIIHLHO): BBICTABIICTCS CTYICHTY, €CIIM padoTa HE BBIIIOJTHEHA/

Kpurepun oueHku J1aG0OpaTOPHOro 3aHATHS:

«5» (OTIMYHO): BBITIOJHEHBI BCE 3aJaHus J1abopaTOpHON paboOTHI, CTYACHT YETKO M 0€3 OIIMOOK
OTBETHWJI HA BCE KOHTPOJIBHBIE BOTIPOCHI.

«4» (XOpoIIo): BBIOJHEHBI BCE 3aJaHHs J1TA0OPATOpHOW pabOThI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMCUAHHSIMHU.

«3» (yIOBJICTBOPUTEIHLHO): BBITIOJHEHBI BCE 3aJlaHMs Ja0OpaTOpHON pabOThI ¢ 3aMEYaHUSIMH,
CTY/ICHT OTBETHJI Ha BCE KOHTPOJIBHBIC BOIIPOCHI C 3aMCUaHHSIMH.

«2» (HEyMOBIETBOPHUTENLHO): CTYJACHT HE BBINOJIHUI WJIMA BBINOJIHUI HENPABWILHO 3aJaHUS
nabopaTOpHON pabOThI; CTYIEHT OTBETHJI Ha KOHTPOJIBHBIC BOIPOCHI C ONIMOKAMH WJIM HE OTBETHJ Ha
KOHTPOJIbHBIE BOIIPOCHI.

4.2 IIpomexyTOUHASI ATTECTALHSA

IIpomexxyrounass arrectauuss oOOy4aroIUXCS OCYILECTBIISETCS IO 3aBEPLIICHUHM H3YyYEHMS
JUCLMIUIMHBI U TIO3BOJISIET ONPEAEIUT KaUeCTBO U YPOBEHD €€ OCBOCHHUS.

dopma NpoMEKYTOYHOM aTTECTALUHU N0 JUCIMILIMHE «MaTepranoBeIeHue» - IK3aMEH.

OuneHo4HbIE CPeCTBA

Pe3ynbTaThl 00yyeHHs .
AJISl POMEKYTOYHOM aTTeCTAlMU

K 2.1 TIK 4.3 OTBeTUTh HA KOHTPOJIBHBIE BOIPOCHI:
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OK 01 1. Krnaccudukanyst KOHCTPYKIIMOHHBIX M CHIPBEBBIX

OK 02 MaTepUaJIOB.
2. HazoBure cBoiicTBa, KOTOPHIMU 00JaAaI0T METAILIHI.
3. Bupl KprucTamIM4ecKux peiéToK, KOTOpble HMEIOT
METaJLIBL.
4, CTpoeHne MeTauInYeCKUX KPUCTAILIIOB.
5. AHU3OTpONHUS KPHUCTAJUIOB.
6. AnoTponus MeTaJljIoB.
7. Kpucrannusauys MeranioB
8. O0sacTh MPUMEHEHUS 1IBETHBIX CILJIABOB.

Jukrant: 3aganue 1
PacummgpoBaTh Mapku CTaaM, CIUIABOB M YyTYHOB (I10 MEPEYHIO).
Keiic-3amanmne?

MK 2.1 TIK 4.3 .
OK 01 BriOpath MaTepuan s KOHCTPYKIUH 110 UX HAa3HAYCHUIO U
OK 02 YCIOBHSIM SKCILTyaTalHi
Ketic-3ananue 3
Br10op Mapku nerHpOBaHHBIX CTaJICH IS JieTalleid B 3aBUCIMOCTH
OT MX Ha3HAYCHUS
Keiic —3anaun. 3ananue 1:
MK 2.1 TIK 4.3 [IpogemMoHCTpUPOBATH U MOMIATOBO MOSICHUTH METOBI (TI0
OK 01 MIEPEYHIO) UCCIIEAOBAHNSA CTPYKTYPHI METAJUIOB U CILJIABOB.
OK 02 3ananue 2 [IponemoHCcTpUpOBaTh BllaIcHUE METOTUKOM

IMPOBCACHMA UCIIbITAHUA METAJIJIOB HAa TBép)IOCTL 10 ME€TOaY
Bpunemnsa u Poksenna.

Kputepun oueHkHu 3K3amMeHa

«OTANYHO» - TEOPETUYECKOE COJAEpKaHHE Kypca OCBOCHO IOJHOCTBIO, 0e3 MpoOesoB, YMEHHs
chopMUpOBaHbI, BCE MPEAYCMOTPEHHbIE MPOrpaMMoOi yueOHbIE 3aJaHMs BBINOJHEHbI, KaueCTBO HX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«XO0poII0» - TEOPETUUECKOE COJAEPKaHUE Kypca OCBOECHO IMOJHOCTHIO, 06€3 mpoOesnoB, HEKOTOPbIE
yMeHHs c(OpPMHpPOBaHBl HEJOCTATOYHO, BCE IMPEIyCMOTPEHHbIE MPOrpaMMOl y4deOHbIE 3aJaHus
BBITIOJIHEHBI, HEKOTOPbIE BUbI 33JJaHUI BBHITIOJHEHBI C OIIMOKAMH.

«Y TOBJIETBOPUTEIBHO» - TEOPETUUYECKOE COJIEP’)KaHUE Kypca OCBOCHO YAaCTHYHO, HO MpPOOEbl He
HOCSIT CYIIECTBEHHOTO XapakTepa, HeoOXOJMMble yMEHHsS paboThl C OCBOCHHBIM MAaTEepUalOM B
OCHOBHOM c(popMHpOBaHbl, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTpaMMoii 00ydeHHsl y4eOHbIX 3a/laHui
BBITIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUI coAepKaT OMIHUOKH.

«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COAEPIKAHUE Kypca HE OCBOCHO, HEOOXOMMbIE YMEHHS
He c(OPMHUPOBAHBI, BHITIOJHEHHBIE YUeOHbIE 33JaHUS COAEPKAT IPyObIe OLINOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT' U

[Tpunoxxenue 1

[Ipu mpoBeneHUH TEOPETHUECKUX W MPAKTUYECKUX/Ta0OpATOPHBIX 3aHATUH HCHOJb3YIOTCS
CIIEAYIOIINE NEAArOTUYECKUE TEXHOJIOTHU:

Ne HasBanue Ilenp ncrionb3oBaHus [Inanupyemsblit Onucanue nopsaka
n/m| oOpa3oBaresbHON oOpazoBaTenbHOI pe3ynbrar UCTIOJTb30BaHHUS
TEXHOJIOTHH (C TEXHOJIOTUH UCTIOJTb30BaHHS (anroputm
yYKa3aHHUEM aBTOpa) o0pa3oBareabHOI IIPUMEHEHUST)
TEXHOJIOTUH TEXHOJIOTHH B
MPAaKTUYECKON
npodecCuoHaAIbHOM
JIeSITETIbHOCTH
1 | MudopmarmonHo- [ToBbiIEHME IIpn Ha npotsxkenun
KOMMYHHUKAIIMOHHAs | KadecTBa 00pa3oBaHUs uepes3 | HCIOJb30BAaHUN ypoxa:
TEXHOJIOTHUS aKTHBHOE BHEJIPEHUE Npe3CHTAINH UCTIOJIb30BaHUE
(M.B.Mouceesa. B BOCHUTATEIILHO- CHUIKaeTCs MPE3EHTALNU C
E.C.Ilonar. o0pa3oBaTelIbHBIH Mpoliecce | 3aTpyAHEHUS MTOATOTOBJIEHHBIM
M.B.byxapkuHa)) MH(OPMALIMOHHBIX BOCIIpUATHS HOBOM | MarepuasioMm s
TEXHOJIOTUI UHpOpMAIIN BU3YaJIH3aIlH U
yno0cTBa
BOCHIPUSTHS HOBOU
nHpopmarun
2 | Texnomnorus Coznanue npobIeMHBIX CdopmupoBaHbI Drarnbl:
HpO6J'IeMHOFO CHTyaHHﬁ, a TaKxe HaBBIKHU - IOCTAaHOBKa
00y4eHUS AKTHBHYIO BBIJIBIDKEHUS U poOJIEMHOTO
(k. dprom, CAMOCTOATENHEYIO OTCTaHBaHHfI’ BOIIPOCA;
U.Jlepuep COOCTBEHHOU TOUYKU | - TpOOIeMHOE
JACATCIPHOCTD YHAIMXCA O | s opps (rumnoTessl) | 3ajaHue U CO3aHNE
UX paspeLICHHIO, B Ha pelIeHue poOIEMHOIA
pe3ynbTaTe 4ero pOOIIEMBI. CUTYAIIWH;
POUCXOJUT TBOPUECKOE BeipaboTanbl - OCO3HaHHe
OBJIAJICHHE CIIOCOOHOCTH K CYLIHOCTH
PO hECCHOHATEHBIMH HCCJIEIOBATENIbCKUM | IPOOJIEMBIL;
SHAHHAMH, HABBIKAMIL, MeToJiaM (aHamu3, - BBIJIBUIKCHUE
MOJICTTUPOBaHUE, TUIOTHU3 110
YMCHHAMH, pasBUTHC HaAOIOICHUE U PEIICHUIO
MBICIHTCIIBHBIX AKCIICPUMEHT, poOJIeMBbI (TTOKCK
criocoOHocTE, nabopaTopHbIe pelLIeHi
bopmupoBaHue UCCIICJIOBAHMUS). poOsIeMBbl);
CIIOCOBHOCTH CdhopmupoBaHnbl - 10Ka3aTeabCTBO

CaMOCTOATCIIbHO YCBAUBATb
JIIOOBIE TTOHATHS U NeHCTBUS

YMEHUS IPUMEHSTh
3HaHUS B HOBOU
CUTYallUH -
peleHue yueOHoi
poOIEMBI.

WJIN OTIPOBEpKEHHE
BBICKa3aHHOTO B
TUIIOTE3e
NPEIOKEHUS
(obocHOBaHUME
BBIOPaHHOTO
BapUaHTa PEIICHHS
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po0sIeMBbI);

- IpOBEpKa
NPaBUILHOCTH
peuIeHus
pOOJIEMBI;
- BBIBO/JIBI IO
PELICHUIO
poOIeMbI
3710poBbE O6ecnieunts oOy4aromuMess | u3KyaIbTMUHYTKH | DU3UOIOTHYCCKH
cOeperaromue BO3MOKHOCTb COXpPaHEHHs | CIIOCOOCTBYOT 00OCHOBAHHBIM
TEXHOJIOTUH 37I0pOBbS 38 MIEPUO]T TTOBBIILICHUIO BPCMCHEM TS
oGydcHus B BHUMAHWSI, MPOBEICHUS
AKTHBHOCTH (GU3KYITBTMUHYTKH
06pasoBaTebHOM ydaiuecs Ha saistrorest 30-40-5
YUpeKICHNH, HOCIIEAYIOIEM MHHYTBI YPOKa,;
cpopMupoBaTh y HErO JTare ypoka. JUTUTENBHOCTh
He0oO0XOIUMBIE IJIS1 OTOTO (GU3KyITBTMUHYTOK

3HAHUS, HAYIHUTh
WCI0JIb30BAaTh MOJIy4YEeHHbBIE
3HaHUS B COBPEMEHHOMN
XU3HU. [laHHBIE TEXHOJIOTHH
HaIpaBJIEHbI HAa YKPEIUICHHE,
COXpaHEHUE, a TAKXKe
(hopmupoBaHHE 3I0POBBS
00yJaronuxcs

cocrasiser 1-5
muH. Kaxknas dus-
KYJIbTMAHYTKQ

BKJIIOYACT KOMITJIIEKC

n3 3-4 crenuaibHO
o0 0paHHBIX
yIpaXHEHUH,
MOBTOPsIEMBIX 4-6
pa3
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