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1 OBIIASA XAPAKTEPUCTHUKA PABOYEW TIPOTPAMMBI YYEBHOU

JUCHUIINHBI

1.1 lesb ¥ MeCTO AUCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/1bHOM NPOrpaMMbl
PabGouass mporpamMmma y4eOHOW IUCHMIUIUHBI «MarepuanoBeeHUE» SIBISETCS 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!.

Lenb AMCUUIUIMHBL: [T0O3HAHUE CBOMCTB MaTE€pHaOB B 3aBUCHUMOCTH OT cOCTaBa U 00OpabOTKH,
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
AJIEKTPOIPOBOIHOCTD UJIU BBICOKOE COIIPOTHBIICHUE

Hucuunnuna «MaTepuanoBeieHue) BKIIOUEHa B 0053aTeNbHYI0 YacTh «IPO(ECCHOHATBLHOIO»
LMKJIa 00pa30BaTeIbHON MPOrPAMMBI.

1.2 llepeyeHs MIAHUPYEMBIX Pe3yJIbTATOB OCBOEHHS THCIMIIJIMHBI

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

I[MIK 2.1 TIpow3BOOUTh TEXHHYECKOE OOCTY)XMBaHHE W JUATHOCTUKY MPOMBIIIICHHOTO
(TEXHOJIOTUYECKOTO) O0OpYMOBaHUS B MPOIECCE AKCIUTyaTalldd B COOTBETCTBUHM C TEXHUYECKOU
JTIOKYMEHTAIUEH.

I[IK 4.3 IIpoBoauTe aHamu3 pe3yiabTaTOB HCIIOJIB30BAHUS 3arOTOBOK, 3alACHBIX YACTEW,
PacxoHbIX MaTEPHUAJIOB.

OK 01.Bb16upats crioco0b! penieHus 3agad npodeccnoHaabHOM 1eATeNbHOCTH IPUMEHUTEIBHO
K pa3JINYHbIM KOHTEKCTaM;

OK 02. MHcnosnb30oBaTh COBpPEMEHHBIE CpPEACTBAa IIOHMCKA, aHajiu3a W HHTEpHpeTaluu
nHpopmMauud W MHPOPMAIMOHHBIE TEXHOJOTHHM ISl BBIMOJHEHHSA 3a7ad IpodecCHOHATBLHON
NEeSATENbHOCTH;.

PesynpraTthl OCBOEHHSI AUCIUIUIMHBI COOTHOCSTCS C IUIAHHUPYEMBIMH pPE3YNbTaTaAMU OCBOCHHUSA
00pasoBaTeNbHON MTPOrpaMMBbl, TipeAcTaBieHHOU B pasnene 4 [TTICC3.
TpeGoBaHus K pe3ylbTaTaM OCBOEHUS JUCIUTIINHBI

Pe3ybTaThl 0CBOCHUSA
HNupexc UK YmMmeer 3Haer
IK2.1.1 [Ipoogur | Vo 1 pacrio3HaBatb U 30 1 . 3aKOHOMEPHOCTH
neQeKTaulo MEXaHU3MOB | KiIaccu(UIUPOBATh MIPOLIECCOB
o0OcyKUBaHUS KOHCTPYKIIMOHHBIE U CBIPHEBBIC KPUCTAJUTH3AIUU U
o0opynoBaHusl. MaTepuaibl MO BHEIIHEMY BHIY, CTPYKTypoOOpa3oBaHus
MPOUCXOXKICHUIO, CBOIICTBAM; METAJIJIOB U CILJIaBOB,
Vo2 .pacuindpoBbIBaTH OCHOBBI UX
MapKu TepMO0oOpaboOTKH,
MAaIIMHOCTPOUTENbHBIX CIOCOOBI 3aLTUTHI
MaTepuasos, METAJIJIOBOT KOPPO3HUU;
Yo 3  onpenensats 30 2. knaccudukanuio
BU/IBI U CIIOCOOBI IOTYYESHHUS
KOHCTPYKITHOHHBIX KOMITO3UITMOHHBIX
MaTepuanos; MaTepuasos;
Yo 4BwiOupath Matepuansl uid | 30 3 BBIOOD
KOHCTPYKIUU 110 UX HA3BHAUCHUIO U KOHCTPYKIITMOHHBIX
YCIOBUAMOKCILTyaTalluu, MaTEpUAJIOB JJIsl TPUMEHEHHUS




B IIPONU3BOJICTBC

IIK 4.3.1 OuenuBaer | Y0 5 npoBOIUTH UCCIIEIOBAHUS U 30 4 cTpoeHue u

Ka4yecTBO MpuMeHsieMbIx | HCIbITAHUA MaTCpUaAJIOB; CBOICTBA METAJIOB,

3aroTOBOK, sanacupix | YO 6. BRIOMpaTh Mapky MarcpuajioB | weromsl UX

yacreii, pacxonuplx | AP MSTOTOBJICHIS ICTANICH U y3IIOB | yoenenopanus;

MaTepUaioB MarimH, 30 Sknaccuduxaiuio
MaTepuajioB, METAJIJIOB U
CILIABOB, UX 0071aCTH
MIPUMEHEHNS,
30 6. buznueckue n
XUMHUYECKUX CBOMCTBA
METaJLIOB,

OK 01.1 Omnpenensier | Yo 01.01 pacro3HaBath 3amauy u/wiu | 30 01.01 aKTyaJTbHBIN

npoh)eCCHOHAIBHYIO 3ajlauy C | mpodyieMy B Npo(heCCHOHAIBHOM W/WiK | MPodeCCHOHATBHBIN u

y4eToM TPO(ECCHOHAIBHOIO | COLMATbHOM KOHTEKCTE; COIMAJIbHBIN KOHTEKCT, B

M COIUAIBHOTO KOHTEKCTA,
COCTaBJIIET IUIaH JEUCTBUU

KOTOPOM TIPUXOIUTCS paboTaTh
U )KUTB;

g eé pemenusi, peamusyer | Yo 01.02 ananmsupoBath 3amauy w/win | 30 01.02  mopsaok  OleHKH
€ro, B TOM YHCJIE C Yy4ETOM | mpoOJieMy W BBIICIATH €€ COCTAaBHBIC | PEe3YJIbTATOB  PEIICHHS  3ajaay
U3MEHAIONIMXCS YCIOBUHM, W | 4acTw; npodeCCHOHATBHON
OLICHHUBAET pe3yJIbTaThl JIESITeIIbHOCTH;
pemenus npodeccuoHansHol | Yo 01.03 ompenenars STambl pemieHus
3a1a4u 3aJ1a4u;
Yo 01.07 omneHuBath pe3yiabTaT u
TOCJIE/ICTBHS CBOMX JIEUCTBUI
(caMOCTOSTEILHO MJIK € [TOMOIIBIO
HAaCTaBHHKA);
OK 02.1 Omnpenenser 3amaun | Yo 02.01 ompenensars 3agaun st moucka | 30 02.01 HOMEHKJIATYPy
W HWCTOYHUKM TIOMCKa B | mH(popMaium; WH(POPMAITUOHHBIX HCTOYHUKOB,
3asIBIEHHBIX YCIIOBHSIX MIPUMEHSEMBIX B
podeCCHOHATBHON
JIeSITeTTbHOCTH;

Yo 02.02 onpenenars HEOOXOAMMBIC
HCTOYHUKHU MH(DOpMaIny;

Yo 02.03 muranupoBaTh MPOIIECC TTOMCKA;

1.3 O6ocHOBaHME YaCOB Y4eOHOM IMCHUILIMHBI B PAMKAX BAPUATHBHON 4acTH

Honomuutens | JonmomHUTETEH Homep n O0ObeM yacoB O0ocHOBaHNE BKITFOUCHUS B
HBIE bl€ 3HAHUS, HAaMEHOBAHHE TEMBI pabodyro mporpamMmy
npodeccrona YMEHHUA,
JIbHBIE HABBIKU
KOMIICTCHIUH
306,303,305, | Tema 1.3 Meronst 14 Iox 3ampoc padoromarens OO0
302 Vo4 Yo HUCCIEIOBAHUI U «MPK» nns hopmupoBanus
5,; Vo6 HUCIIBITAHUH 3HAHUH 0 KOMIUIEKCHOM
MaTeprasoB MIPUMEHEHHE METO/IOB
HCCIICIOBAaHUI 1 UCIIBITAHUI
MaTepualioB, YAOBIECTBOPSIOIIAX
TpeOOBaHMSM HAJIEKHOCTH U
JIONTOBEYHOCTH KOHCTPYKIIUH 1
15163 (10507

Bcero akageMH4ecKHUX 4acoOB yqe6H0171 JAUCHUIIIIMHBI B paMKax BapHaTHBHOﬁ yacTtu 14




2 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCITATLIAHBI

2.1 TpynoeMKOCTb 0CBOEHUsI U CHUIJIMHbBI

. B T.4. B popme
HaumeHoBaHHe COCTABHBIX YacTel N
O0beM B yacax NMPAKTHYEeCKOH
MUCHUTLTUHBI
MOJATOTOBKH
TEOPETUYECKUE 3aHATHS (JIEKIUU, YPOKHU) 14
MPAKTUYECKUE 3aHSATHSI 10 10
nabopaTopHbIE 3aHATHUS 40 40
KypcoBas paboTa (ITpoeKT) He npexycmoTtpena
caMOCTOsITeJIbHAs paboTa 4
MIPOMEKYTOYHAS aTTECTALINS 18

dopma IPOMEKYTOUHON aTTECTALMU — 9K3AMEH




2.2. TemaTnyeckuii IUVIaH U co/iep:KaHMe Y4eOHOM TUCHUIINHBI

O0bem, akaa. u/ B

TOM YHCJIE B Koxapi
HaumenoBanue Conep:xanne yuyeoHoro Mmarepuasna u ¢GopMbl OpraHu3annu 1esATeTbHOCTH dopme Kox UK IIK, 0CBamBaeMbIX
pa3nesnoB U TeM odyuaronmuxcs NPAKTHYeCKOM OK 3JIEMEHTOB
MOATOTOBKH, aKaj KOMIIeTEeHIN i
q
1 2 3
PA3JEJ 1 CTPOEHHUE U KPUCTAJJIN3ALIMSA METAJIJIOB 37/30
Tema 1.1 O6mas | CogepskaHue yueOHOro MaTepuaia 18/16 IK 2.1.1, [IK
xapakrepuctuka U | CtpoeHne aToma (COCTaB s/pa, paclpeielieHHe DIJIEKTPOHOB BOKPYT spa). 2/0 43.1 304,305, 30
CTpOEHHE METAJUIOB | TUIBI KPUCTAIUIMYECKUX pEmETOK (4 THUmma KPUCTAJIUIMYECKHX PEHIETOK: OK01.1,0K02.1 01.01; 30
MOJIEKYJIIpHAsl, aTOMHAsI, HIOHHAS 1 METaJITMYecKas. THI HeHTPUPOBKH SUEHKU 01.02;
BpaBe:  mpumuTHBHAs,  0a30IEHTPUPOBAHHAs,  IpaHElEHTPHUPOBAHHAS,
00BEMHOIEHTPUPOBAHHAS, JIBXKJIBI-00BEMHOLIEHTPUPOBAHHAS
(pombosapudeckasi). CHHTOHWM: HU3MIAS KATErOPHs, CPEHHSS KaTeropws,
BbicIass kateropus). Jlehekrbl pemérok (HyJabMepHbIe (TOYCUHBIC) Ie(EKThI.
Opnnomepubie  Aedextol. JBymepubie nedextsl. TpéxmepHbie nedeKThI).
CymHocTh KpucTayumi3anui. GakTopsl, BIMSIONME HA pa3Mep u GOpMy 3epHa
(TBepmast n xumkas (asel. Da3oBEIN Tepexom mepBoro poxa. Poct rpaneit
kpucTayia. [IpomslliieHHOE BRIpAIIMBaHUE KPUCTAJIIOB)
B TOM unciie MPAKTHYECKHX M J1a00PATOPHBIX 3aAHATHH 16/16 Yo1,¥02,¥03
JlaGopatopHoe 3amstme Nel  OmpemencHue BHIOB  METAUIOB IO 4/4 Yo 01.01;
MaKpOCTPYKTYpeE Y0 01.03;
JlaGopatopHoe 3aHATHE Ne2 [IpuroroBieHue mrda e 6/6 Vo0 01.07;
MeTaIorpahMIecKoro aHaImsa. Y0 02.02
JlabopaTopHoe 3aHsTHe Ne3 I3ydeHwe mnpuHIUNa padOTBI W YCTPOWMCTBA 6/6
MeTautorpaduaeckoro Mukpockona 4XB
Tema 1.2 CaolictBa | Comep:kaHue Y4eOHOI0o MaTepuaiaa 3/0 K 2.1.1, IIK 30 4, 30 5,36,
METaJIJIOB du3nveckne CBONCTBA METAUIOB (METaNIMYeCKUW OJecK, IMIACTUYHOCTh U 2/0 43.1 Yol1,¥02,
KOBKOCTb, TEILIOMPOBOJHOCTb U 3JEKTPONPOBOJHOCTD, TBEPAOCTh, IIIOTHOCTb, OKO01.1,0K02.1 Yo3Yo0 01.01;
IJIABKOCTh). XWMHUYECKHE CBOHCTBA METAJUIOB (CIIOCOOHOCTh METANIOB U Y0 01.03;
CIUIABOB COINPOTHUBIATBHCS OKWUCIEHHIO WM BCTYIIaTb B COCAUHEHHE C Y0 01.07;
Pa3TUYHBIMHA BEIIECTBAMHU: KHWCJIOTHI, INENOYM W T.J. (T.H. XAMHYecKas Vo0 02.02;
AaKTUBHOCTH METaJUIOB). PacTBOPUMOCTH, OKHMCIIIEMOCTb, KOPPO3HOHHAs Y0 02.02;

CTOﬁKOCTB). MexaHndecKie CBOWMCTBA METAJIOB (HpO‘IHOCTB, BA3KOCTD,
IJIACTUYHOCTb, TBECPAOCTb, BBIHOCIMBOCTbL, ITOJ3Y4YCCTb, H3HOCOCTOﬁKOCTB).

Z




TexHoMOrMYeCKre, SKCIUTyaTallHOHHBIC CBOMCTBAa METAJIOB (TEXHOJIOTHYECKUE
CBOMCTBa: KUJKOTEKY4EeCTh, e OpMUPYEMOCT, CBapUBAEMOCTb,
3aKaJIMBaEMOCTb, MIPOKAIUBAEMOCTb, 00pabaThIBAEMOCTh pe3aHueM.
OKCIUTyaTalliOHHBIC CBOICTBA: HU3HOCOCTOHUKOCTD, TEIJIOCTONKOCTb,
YKaponpOYHOCTh)

CamocTosiTeJIbHasi padoTa 00yJaromuxcs

CoctaBuTh CI0Baph NpodecCHoHaIbHBIX TEPMUHOB M3 15 onpeneneHuit

1/0

Tema 1.3 Meronsl
HCCIICTOBAHUM u
HCIBITAaHUN
MaTepuasoB

Coaepxanue y4eOHOro MaTepuasia

16/14

HUccnenosanue MHUKPOCTPYKTYPBI (MHKpPOCTPYKTYpa. MHUKpPOCKOIIHI.
Uzo0paxkeHne  BHYTpEHHEro  CTpoeHHs  MaTepuana.  McciemoBaHue
MHUKpPOCTPYKTYphl MAaTEpHATOB TNpU OONBIIMX YBEJIWYEHHUSIX C TIOMOIIBIO
ontrueckux (mo 2000 kpatr) wmim smekTpoHHBIX (o 50 000 kpat)
MHUKPOCKOIIOB). YTIpyras U Iactiuueckas nedopmarus (ynpyrue nedopmanum,
M3MEHEHHUS  MEKATOMHBIX  PAacCTOSHHUM,  OOpaTMMOCTh  jedopmaium.
IInmactuyeckue nmedopmaruu, oOpa3oBaHWE U JABWKCHHE TUCIOKAIIHH,
W3MEHEHHE CTPYKTYPBl W CBOWCTB MeTajuia). VICbITaHUS MEXaHHYECKHX
CBOKMCTB (MCTIBITAHUSA Ha PACTSKCHHE, HWCIBITAHUS HAa CTATUYECKHH W3TrHO,
WCTBITAHUS HA YAApHBII N3rH0, N3MepeHre TBEPI0CTH )

2/0

B ToM uncie NMPAKTHYCCKUX M ﬂaﬁopaToprlx 3aHATHI

14/14

JlaGopatopHoe 3amsatue Ne 4 OmpeneneHne TBEPAOCTH CTald W CIIaBa II0
merony bpunennsi, PokBemia u Bukkepca

6/6

JlaGopaTopHoe 3ansaTue Ne 5 VMccrnemoBanrue BIUSHAS XOJOMHOHN MIACTHICCKON
negopMan M TOCIEAYIOMIEr0 HarpeBa Ha MHUKPOCTPYKTYPY M TBEPAOCTh
HU3KOYTJIEPOAUCTOMN CTaIN

8/8

TK 2.1.1, TIK
4.3.1
OKO01.1,0K02.1

306, 30 3,;
305, 302, 30
01.01 30 01.02

30 02.01

Yo 4, Yo 5, Vo
6;
Y0 01.01;

PA3JIEJI 2 CTPOEHUE U CBOMCTBA CILJIABOB

26/16

Tema 2.1 OcHOBEI
TEOPHH CILIABOB

Coaep:kanue y4e0HOro MaTepuasaa

714

OcHOBHBIC CBElleHHS O CIulaBax (ompeneneHue croiaBa. KOMIOHEHTHI
(BemecTBa), (a3pl, cucreMa (COBOKYITHOCTH (ha3), OAHOPOAHBIE (TOMOTEHHBIE)
U pasHOpomHble (rereporeHHbie) cmiaaBbl. CTpyKTypa CIUlaBa, TBEpIbIC
pacTBOpBl  3aMEIeHUs] H  TBEPAbIC  pacTBOphl  BHempeHus).  Daswl
METaJNTMYECKUX CIUIaBOB. JlMarpaMmbl cOCTOSIHUSL CIUaBOB. CBS3b MEXKIY
CTPYKTYpOH W CcBOHCTBaMH (Tpaduueckoe n3o0paxeHrne (pazoBOro COCTOSHH
CIUIABOB B 3aBHCHMOCTH OT TEMIIEpATyphl W KOHIIGHTPAIMHA KOMIIOHECHTOR.
JluarpamMma COCTOSHUUM Ui ciydass HEOrPAaHWYEHHOW pacTBOPUMOCTHU
KOMIIOHEHTOB B TBepaoM  coctosHuu. (OOmacTe  CyIIeCTBOBaHHS
KPUCTAUTHYECKUX ~ TBEPIBIX  pacTBOpoB. JIMHUM  JHKBUIYC, COJHUIYC.
JluarpaMma COCTOSIHUI CIJIABOB, OOpa3yoIMX MEXaHHYECKHEe CMECH U3
YHUCTBIX KOMIOHEHTOB. OO0nacTh CYIIECTBOBaHMS KHMIKOTO PAacCIUIaBa.

2/0

IIK 2.1.1, IIK
4.3.1
OKO01.1,0K02.1

301,30 3,; 30
02.01,

8




OBTekTrka. CrnaBbl JOSBTCKTHUYCCKHUC, 3a3BTCKTI/IIIeCKI/Ie)

B ToM unciie IPaKTHYECKUX U JIA00PATOPHBIX 3aHITHH 4/4 Yol, YVo2 Yo

[Ipaktnyeckoe 3ansitue Ne 1 M3ydeHne W aHanu3 AuWarpaMMbl COCTOSIHUS 2/2 5;

CIIJIABOB C MICIIOJIb30BAHMEM MET0JIa TEPMHUUYECKOro aHajin3a Y0 01.03;

[Tpaktuueckoe 3ausaTue Ne 2 [TocTpoeHne 1uarpaMm COCTOSIHHSI CTLIABOB 212 Y0 02.01;

CamocTosiTeJibHasi padoTa 00y4aKIIHXCS 1/0 VYo 01.01;

CocTaBHUTb CpaBHHTEIBHYIO Ta0NHUILy KIACCU(DUKAIINK CTAIH

Tema 2.2 YyryHsl Coaep:kanue y4e0HOro MaTepuajia 8/6 K 2.1.1, [IK 301, 30 4,

Knaccudukanms ayrynos. CBolicTBa 4yryHa. BreimaBka uyryna. MapkupoBka 2/0 43.1 30 6,

YyTryHa. JJOIBTEKTHYECKHE, IBTEKTUYECKHE U 3a9BTEKTHUECKHE YyTyHBI. Macca, OKO01.1,0K02.1 30 02.01;

¢dopma, o0beM u pa3melieHue TpauUTHBIX Tnpumeceid. UyryHel ¢

IJIACTHUHYATBIM TPaQuUTOM, C MIAPOBUIHBIM TPaPUTOM (BBICOKOIIPOYHBIE), C

BEPMHKYJISIPHBIM TpadUTOM, C XJIONbEBUIHBIM IpaduToM. I[lepemenbHbIi,

CIIeITUATBHBINA, JTUTEHHBIN, BHICOKOIIPOYHBIN, KOBKUU, JETUPOBAHHBIN, OCNbIH,

cephlitn 1 MOIM(UIIMPOBAHHBIN YyTyHEI. JINTEHbIE 1 MEXaHWYECKHE CBOICTBA

yyryHa. Jlomennsiii nponecc. Ilepenensusiii uyryn — I11, 112; nepenensHbIit

YyT'yH U OTIMBOK (mepeaensHo-muTernbii) — I1UJI1, TIJI2; mepemenpHBbIA

dbochopucterit ywyryg —  IId1, [1D2, IID3; TIepenebHBIA

BBICOKOKadecTBeHHBIN uyryH — [IBK1, IIBK2, [IBK3; 4yryH ¢ m1acTHHYATHEIM

rpapurom — CU (uubpsr mocie OykB «CUy», 0003HAYAOT BEIHUYHUHY

BPEMEHHOTO COTMPOTUBJICHUS Pa3pbIBy B Krc/MM). AHTH(PHUKIMOHHBIA YyTyH:

aHTUQPUKIHOHHEIA cepblii — AYC; aHTH(QPUKIIHMOHHBIN BHICOKOITPOYHBIN —

AUYB; aatudpukimonssnii koBkuii — AYK; dyryH ¢ mapoBumHbM rpaduTOM

s otnmuBok — BY (umdper mocne O0yks «BU» o3mauaror BpeMeHHOE

COIIPOTHUBJICHNE Pa3pbIBy B KIC/MM W OTHOCHTeNbHOE yinmuHenue (%); dyryH

JIETUPOBaHHBIN cO cnienuaibHbiMU cBoicTBaMu — Y. KoBkuii uyryn KY.

B TOM unciie MPAKTHYECKHX M J1a00PATOPHBIX 3aAHATHH 6/6 Yol, Yo 2, Yo

JlabopatopHoe  3aHATHE Ne6 ~ AHanmM3  MHUKPOCTPYKTYPBI  CEpBIX, 6/6 4,

BBICOKOMPOYHBIX, KOBKUX YyTYHOB Vo0 01.01;
Vo0 02.02;
Vo0 01.03;
Yo 01.07

Tema 2.3 Cramu Coaep:xkanne y4e0HOro MaTepuaa 6/4 IIK 2.1.1, [IK 30 1, 30 4,




Knaccupukanmss  cranm  Ha3HAUYeHHIO, IO  XHUMHUYECKOMY  COCTaBy.
Knaccupukanus cramu mo cmocoOy MPOM3BOACTBA, MO CIOCOOY BHIMIIABKH.
Yraepoaucteie cranu. CTanu yriiepoaucThie U JIETHPOBAHHBIC, B TOM YUCIIE 110
coIepKaHUIO  yriieponma  Hu3Koyriepoaucteie (mo 0,25 %  C),
cpenneyrinepoaucteie (0,3—0,55 % C) u Boicokoyriepoaucteie (0,6—2,14 %
C); nerupoBaHHBIC CTAIM MO COACPKAHUIO JETHPYIOMIUX SJIEMEHTOB IEIATCS
Ha HU3KOJETHpOBaHHbIE — g0 4 %  Jerupyromux  >IEMEHTOB,
CpCaAHCICINPOBAHHBIC u BBICOKOJICTUPOBAHHLIC. HCI‘I/IpOBaHHBIC CTajiu.
BnusiHue neruMpyrommx 2JIEMEHTOB Ha CTPYKTYpPY M CBOMCTBAa  CTalld.
WnctpymenTanbpHble cTamu. MapkupoBka cranu. [lepepaboTku yyryHa B cTaib.
KonBeprepHblil mporiecc u MoJ0BBIN mpotiecc. KucnoponHo-KOHBEpTEpHBIN
cocod momydeHust cranu. beccemepoBckuii crmoco6. TomacoBckuii cmoco0.
OnekrporepMuueckuii crocod. Knaccupukaiys u MapKu yriaepoAnCTON CTaIH.
Tpebosanus ['OCT 380-2005 k yrmepomucTsiM cTajsM. [pynmsl B
3aBHCUMOCTH OT YETHIPEX NMPU3HAKOB: 10 PABHOBECHOW CTPYKTYpE CTalld, MO
CTPYKType TOCNE OXJXKJCHUS CTAIM HA BO3AyXe, MO0 COCTaBy CTalld, MO
Ha3HaueHnio cramu. JlermpoBanueie ctanmm mo I['OCT: o6branbie  (6e3
no6asounoi OykBbl, Harpumep 30XI'C), kauecTBeHHbIe (OyKBa A, Harpumep
30XT'CA, 30X2I"2HTPA), BrICOKaYeCTBEHHBIC AJICKTPOIIAKOBOI'O IEeperuiaBa
(-II), BBICOKaUeCTBEHHBIE BaKyyMHO-ayroBoro mepemiaBa (-BI), wu
crieruanbHeie  (mudpoBoe o003HAaUeHWE, TIepen KOTOPhIM OykBa D).
KauectBennble u  BbIcokokauecTBeHHble. [OCT  1435-99.  Cranp
WHCTpYMEHTaJbHas ernpoBanHas. CTanp HHCTpyMEHTalbHas BaskoBas. Ctaib
WHCTpYMEHTaJ bHas mTamroBas. CTalb WHCTPyMEHTAIbHAS OBICTPOPEKYyIIas.
MapxkupoBka 371eMeHTOB cTajieil. MapkupoBka crajeil B Poccuu. MapkupoBka
craneii B EBpome. bykBenHo-nu¢ppoBas mapkupoka (EN 10027-1).
MapkupoBKka CTalu 1O Ha3HAYEHHI0. MapKHpOBKa CTald 1O XUMHUYECKOMY
coctaBy. MapkupoBka 1o nopsimkoBomy Homepy (EN 10027-2). MapkupoBka
crajneit B Sinonnu. MapkupoBka crajielt B Kutae.

2/0

B ToM unc/Ie NPAKTHYECKUX M JIA00PATOPHbIX 3aHITHH

4/4

JlabopatopHoe 3aHsTHe No 7 M3ydeHme MHUKpPOCTPYKTYpPHI JIETHPOBaHHOU
cranu. V3ydeHne MHMKpPOCTPYKTYpPBl YIJIEPOJUCTOH CTadd B PABHOBECHOM
COCTOSTHUH

4/4

43.1
OK01.1,0K02.1

306,
30 02.02; 30
01.02

Yo 1, Yo 2,
Yo 6;
Vo0 01.02;
Vo0 02.01;
Vo0 01.03;
Vo0 01.02;

Tema 2.4 IlBerHble

Conep:kanune y4eOHOro MaTepuaia

5/2

MK 2.1.1, IIK

30 1,304, 30
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METaJIJIBI U CILIaBbI

Menp u ee crutaBbl. ATIOMUHHM U €0 CIUIaBbl (MEb U €€ CIUIaBhl. bpoH3a — ¢
OJIOBOM WJIM JIPyTMMH dJIieMeHTamu: AJoMuHUeBas OpoH3a; bepuinueras
Oponza; BucmyroBas Opon3a; MeimibsikoBuctas Oponsa; OnoBsiHHas OpoH3a;
®dochopnas OpoHsa; JlaTynb — ¢ nuHKOM; JIaTOH, JIaTOHE, JIATTEH. AJFOMHHHAN
U ero cruiaBbl. JIuTeiHbIE aJIFOMUHUEBBIC CIUIABBI CIUIABBI U Je()OpMUpYyeMbIe
(KOHCTPYKIIMOHHBIE).  AJTIOMHHHEBO-MarHueBble CIUIaBbl.  AJIIOMHHUEBO-
MaprasiieBble CIUIaBBL. AJIOMUHHUEBO-MEAHBIC CIUTaBbl. CIUIaBBl ATIOMUHHUI-
Menp-Kpemauil. CIuiaBel aTIOMUHUK-ITUHK-Maraui. AJTIOMHUHUNA-KPEMHUECBBIC
crutaBbl  (cumymusbl). MapkupoBka mo I'OCT. Tepmuueckas oOpabotka).
Twuran, MarHuii W WX CIUIaBBI (TPU TPYINBl TUTAHOBBIX CIUIABOB —
BBICOKOIIPOYHBIE KOHCTPYKITMOHHBIE CIIJIABHI, KapOMPOYHBIC CILIABBI U CILIABBI
Ha OCHOBe XxuMmuueckoro coenuaeHus. Crassl Tima BT6, Cruta BT 14, Cruta
BT16. T'OCT 22178-76. MaruueBble aedopMHUpyeMbie CIUIABBI SBJISIOTCS
CIUIaBBI MarHus ¢ amomuaneM (MAS) u Marausi ¢ IIMHKOM, IOTOTHUTEITHEHO
nmerupoBaHHble IUpKoHUEM (MA14, anamor amepukanckoro cruraBa ZKeoA),
kanmuem, P3M u apyrumu snementamu (MA15, MA19 u ap.). [IponsBoactso
[IBETHBIX METALIOB W CIUIABOB (IIBeTHAsi MeTauTyprus. J[oOsda, oborarmieHme
pPyI TBETHBIX META/UIOB W BHIIUIABKA IBETHBHIX METAIJIOB M WX CILIABOB).
MapKkupoBKa CIUIaBOB IIBETHBIX CIUIABOB (OYKBEHHOE 0003HAUCHUE Pa3THYHBIX
TpyOm [BETHHIX cruiaBoB. (OOO3HAa4YeHHWE JETHPYIOMHUX DSJIEMEHTOB IpHU
MapKHPOBKE IIBETHBIX CILIABOB).

1/0

B ToM uncie MNPaAKTUYCCKUX H .]'laﬁDpaTDprlX 3aHSATHI

22

[IpakTudeckoe 3anstre Ne3l3yuenre MUKPOCTPYKTYPHI IIBETHBIX CIIABOB

212

CamocTosiTeJibHas padoTa 00y4aOIIuXCs

2/0

[IpuroroBuTh mpoekT «Tepmuueckas oopadboTka cramu. OCOOCHHOCTH 3aKaaK{
Y OTIYCKA CTaJIM

2/0

43.1
OK01.1,0K02.1

30 02.01;
30 01.02;

PA3JIEJI 3 CIIOCOBBI OBPABOTKHN METAJIJIOB

5/4

Tema 3.1 OcHOBBI
TEPMHUYECKOU
00paboTKH

Cojaep:xanue yuedOHOr0 MaTepHaia

5/4

Bunmer Tepmmueckoit o0paboTku. BrmsHume Tepmudeckoil o00paboTkh Ha
cBOMcTBa (YBEIMUYECHUE pecypca MHCTPYMEHTa M O0OpPYIOBaHHMS, YBEIUYCHHE
W3HOCOCTOMKOCTH ~ MAaTEPUAJIOB, YBEIMYCHHUE LUKINYECKOH IMPOYHOCTH,
yBEINYEHHE KOPPO3MOHHOW M IPO3MOHHOH CTOMKOCTH, CHSTHE OCTATOYHBIX
HanpsbkeHui). OTXWI, HOpMalnM3auus, 3aKallka, OTIYCK, HCKYCCTBEHHOE
crapenue (omxur 1,2 pona. Hopmanuzanus, 3akanka, ormyck. JucrnepcronHoe
TBepaeHue. Kpuorennas oopadorka. ['oMOreHH3aMOHHBIH OTXKHT + CTapeHHe.
3akanka + BBICOKMH oOTHycK (yiydmienue)). TepMudeckass W XUMHKO-
TepMudeckas oopabotka cranu. TepmomexaHndeckas 00padoTKa (lleMeHTalus,

1/0

IIK 2.1.1, IIK
431
OKO01.1,0K02.1

30 1, 30 3,
30 5;
3001.01;
30 02.01;
3001.03;
3001.07;
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a30TUpOBaHHME WM HHUTporeMeHTalusA). JlehekTbl U Opak MPH TEPMHUECKON
00paboTke (3aKanodHble AeEKTH: TPEUMHBI, aeopmalms U KOpoOJIeHHE,
00e3yTiepoKHBaHKe, MATKUE MATHA M HU3KAs TBEPIOCTH)

B ToM unciie IPAKTHYECKHX M JIA00PATOPHBIX 3aHITHI 4/4 IIK 2.1, [1K4.3 Yol, ¥o2,; VYo
[paxtuueckoe 3ansTue Ne 4 Tepmudeckas oopadoTka cTaiu 4/4 OKO01,0K02,0K0 | 3Yo4, Y06,
3,0K04 Vo 01.02;
Y0 02.01;
Vo0 03.03;
VYo 04.02;
IIpomeskyTOUHAs aTTeCTALHUsI - IK3aMeH 18
Bcero: 86/50
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2.3 IlepevyeHb NPAKTHYECKUX U J1a00PATOPHBIX 3aAHATHI
HomenknaTypa mpakTH4ecKux W JabOpaTOpPHBIX 3aHATUH JOJDKHA 0OecreuyuMBaTh OCBOCHHE HAa3BaHHBIX B paszzene 1.2 pabouyeil mporpammbl

YMCHHH.

Tembl 1a00PaTOPHBIX U MPAKTHYECKUX 3aHATUI

Conepxanue

Criennanu3upoBaHHOE 000PYIOBaHHE,
TEXHUYECKUE CPEJICTBA, IIPOTPAMMHOE
obOecnieuenue

PA3JIEJI 1 CTPOEHUE U KPUCTAJVIM3ALINA METAJLJIOB

JlaGopaTopHbie 3aHATHS

JlaGopaTopHoe 3amstue Nel BHUJIOB

METAJUIOB TI0 MAKPOCTPYKTYpPE

Onpenenenue

@OopMHpPOBaHWE YMEHUH  OINpPEAENAThH
MeTajula M0 BHEIIHUM IIPU3HAKAM

BU]I

00pa3ibl BUAOB METAIOB; TEXHUYECCKHE BECHI;
[ITAHTSHITUPKYIIb, KapaH1amu I[BETHBIC;
cripaBOYHas TabiuIa

JlaGopartopuoe 3ansitue No2 IlpuroroBnenue nuuda s
MeTauorpaMuecKoro aHajIn3a.

®opMupoBaHUE YMEHUN TPUTOTOBIIEHUS UK (DA

OTtpe3Holi cTaHOK, HUTHM(OBATBHO-

ST METauIorpaduueckoro  WMCCIEIOBAHMUS | MOJUPOBATBHBIN CTAHOK JIBYXIMCKOBBIIA, TPECC
Merasia IS TOpSTYEi 3alpecCOBKH 00pasIioB,
MHUKpockon 4XB
JlaGoparoproe 3anstie Ne3 Usyuenne npuruuna padotsl | GopMUPOBAHHE YMEHHIN paboTathb ¢ | Mukpockon 4XB, koJutekius 00pa3ios

U ycTpoiicTBa MeTajuorpaduyeckoro Mmukpockona 4XB

MeTajiorpapuueckuM MUKPOCKOTIOM

Jlabopatoproe 3anstue Ne 4 OrmpezeneHue TBEPAOCTH
craly M clulaBa no Merony bpusemns, Poksenna u
Bukxkepca

®opMUpPOBAHUE YMEHUW ONPEAETATh TBEPIAOCTh
MeTajjia pa3InYHbIMU METOIaMU

CranoHapHbI YHUBEPCAbHBIN TBEpIOMED

Jlabopatopunoe 3ansitue Ne 5 VccnemoBaHue BIUSIHUS
XOJIOJIHOM IIacTHYeCKOi nedopMalny U MOCIEAYIOErO
Harpesa Ha MHUKDPOCTPYKTYPY u TBEPAOCTh
HU3KOYTJIEPOAMCTOM CTaIu

®opMUpPOBAHHE YMEHUM HCCIEIO0BATH BIIUSHUE
XOJIOMHOM  miacTUdeckod aedopmanuu  Ha
MaKpOCTPYKTYpPY U TBEpJOCTb CTaJIU

CranMoHapHbIi  YHUBEPCAJIBHBIN  TBEPIAOMED,
neyb MmydenpHas

PA3JIEJ 2 CTPOEHUE U CBOMCTBA CILIABOB

HpaKTI/ILIeCKI/Ie 3aHATUA

Hpaktuaeckoe 3amsarme Ne 1 Msysenwe u anamus | @OpMUPOBAHHE YMEHHH YHTATh JAMArpaMMbl | DJIEKTPOHHBIC IUIAKATHI 10  JAMCIHILIHHAM:
AuarpaMMbl  COCTOSHUS CINUIaBOB C  HCIIOJIB30BAHHEM COCTOSHUS CILIABOB MaTepI/IaJ'IOBeI[eHI/Ie
METOAAa TEPMUIECKOI'0 aHaJIM3a
Hpaktiaeckoe samstue Ne 2 Tloctpoenue mumarpamm | ddOpPMUPOBAHHUE YMEHHH CTPOWTH JAMATPAMMBI | DJIEKTPOHHBIC —IUIAKATHI 10  JAMCIHILIMHAM:
COCTOSHH CIITABOB COCTOSIHHUS CILIABOB MarepuaaoBeacHue
dopMUpOBaHUE YyMEHHH TPOBOAUTH aHanu3 | OTpe3Hoi CTaHOK, UTHOBATBLHO-
MHKPOCTPYKTYPBI Pa3IHUHBIX UyT'YHOB MOJMPOBAIBHBIN CTAHOK JBYXAHUCKOBBIH, Mpecc
JUI1  TopsAYedl  3ampeccoBKH  00pasIoB,

Mukpockon 4XB
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[paktiueckoe 3ansTre Ne3M3ydeHne MUKPOCTPYKTYPHI
LBETHBIX CIJIABOB

@opMHUpPOBaHHE YMEHHUW IIPOBOJUTH aAHAIMU3
MHKPOCTPYKTYPHBI LIBETHBIX CILIABOB

OTpe3Hoii cTaHoK, mIM(oBaIBHO-
IIOJIMPOBAJIbHBIN CTAHOK JIBYXIHCKOBBIH, IIpecc
ISl TOpsTaeil 3arpeccoBKU 00pasIoB,
Mukpockon 4XB

JlabopatopHoe 3anaTHe € Ne6 AHaIM3 MUKPOCTPYKTYPHI
CepBIX, BBICOKOITPOYHBIX, KOBKUX UYTYHOB

@opMHUpOBaHHE YMEHHW NIPOBOJUTH aAHAIMU3
MUKPOCTPYKTYPBI Pa3JINYHBIX YyI'YHOB

OTpe3Hoii cTaHoK, MIIH(OBAITBEHO-
IIOJIMPOBAJILHBIN CTAHOK JIBYXIHCKOBBIH, IPece
ISl TOpsTdeil 3arpeccoBKU 00pasIoB,
Mukpockon 4XB

Jlabopatopuoe 3ansitie Ne7 M3ydeHHe MHKPOCTPYKTYPHI
JIETUpPOBaHHOM  cranmu. M3ydeHne MHKpPOCTPYKTYPHI
YTIIEpPOMCTON CTaJld B PABHOBECHOM COCTOSIHUHU

DopMHpPOBaHHE YMEHUH pPA3INYATh CTPYKTYPY
JIETUPOBAHHOM U YIJIEPOJUCTOMN CTAIN

Muxkpockon 4XB, kosnekius o0pas1os

PA3JIEJI 3 CIIOCOBbBI OGPABOTKN METAJIJIOB

[IpakTrueckue 3aHATHS

[Mpaktuueckoe 3ansate Ne 4 Tepmuueckas o0padoTKa
CTau

dopmMupoBaHHE YMEHHI
TEPMHUECKYI0 00pabOTKy cTasu

IIPOBOJIUTH

[Teus mydenbHas, 3aKkaqOYHbIN Oak,

OTPE3HOM CTAHOK, IIITH(OBAIBHO-
MOJIMPOBAJIBHBIN CTAHOK JIBYXIHCKOBBIH, Mpecc
JUIsl TOPSYEH 3ampeccoBKU 00pasLoB,
Mukpockon 4XB
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3 YCJIOBUS PEAJIN3AIIMA YYEFHOU JUCIIUILIVHBI

3.1 MaTepuajibHO-TeXHHYeCKOe o0ecrevyeHne

Jns  peanu3anMyM  MPOrpaMMbl  Y4eOHOH  JAMCHUIUIMHBI — MPEAYCMOTPEHBI  CIEAYIOLIHE
CrelMaIbHbIC TOMEUICHUS:

Kabuner obmenpodeccnoHaabHbIX TUCIHILINH, OCHAIIEHHBIA B COOTBETCTBUU C MPUIIOKEHUEM
3 00pa3oBaTeNbHON IPOTPAMMBI.

JlabopaTopusi MaTepuUaOBEJCHUSI, OCHAIEHHass B COOTBETCTBMU C NPHIOKEHHEM 3
00pa3oBaTeNbHON POTPAMMBI.

Ilomewenue ona 6éocnumamenvHol pabomyl, OCHAIIEHHOE B COOTBETCTBHM C IPHJIOKEHUEM 3
00pa3oBaTeNbHON IPOTPAMMBI.

Komnviomepuwiii knacc, ocHalleHHBI B COOTBETCTBHM C IpPUJIOKEHUEM 3 oOpa3oBaTelbHOU
IPOTPaMMBEI.

3.2 MuopmanuonHoe odecnevyeHue pean3anuu NporpaMmmbl

1 Crykanos, B. A. MatepuanoBenenue : yaebnoe nocooue / B.A. CtykaHoB. — Mocksa : POPYM :
NHO®PA-M, 2022. — 368 c. — (Cpennee npodeccuonaibHoe odpasopanue). - ISBN 978-5-8199-0711-5. -
Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1794455. — Pexxum 0CTyMa: 110 MOMUCKE.

2 YepenaxuH, A. A. MarepuanoBenenue: yueOnuk / A.A. Uepenaxun, A.A. CMoibkrH. — MoOCKBa:
KYPC: UHOPA-M, 2023. — 288 c¢. — (bakanaepuar). - ISBN 978-5-906818-56-0. - TekcT : 31eKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1099251. — Pexum mocTyIIa: 10 IMOITHCKE.

3 Cedepos, I'. I'. Marepuanosenenue : yueOuuk / [.I'. Cedepos, B.T. batuenkos, I'.I'. Cedepor, A.JL.
®omenko ; mom pena. B.T. barmenxoa. — MockBa : MH®PA-M, 2022. — 151 c¢. — (Cpennuee
mpodeccronanbaoe obpazosanue). — DOl 10.12737/978. - ISBN 978-5-16-016094-8. - TekcCT : 37eKTPOHHBIIA.
- URL.: https://znanium.com/catalog/product/1792841. — Pexxum AOCTyIIA: 110 MOIITHCKE.

JonoHUTE/IbHBbIE HCTOYHUKH

1. I[Mnomkun, B. B. Matepuanosenenue : yueOHuK 111 By30B / B. B. Ilnomikun. — 4-e usz., nepepabd. u
nor. — Mocksa : MsnarensctBo FOpaiir, 2025. — 434 c. — (Briciiee obOpasoBanue). — ISBN 978-5-534-
18654-3. — Tekcr : onekrpoHHbit // OOpa3oBarenbHas 1uiathopma  IOpaiit  [cadit]. —
URL.: https://urait.ru/bcode/559810 .

2 Yepenaxun, A. A. Marepuanosenenue : yaeouuk / A. A. Uepenaxun. — Mocksa : KYPC : UHOPA-
M, 2022. — 336 ¢. — (Cpennee npodeccuonanpHoe obpasosanue). - ISBN 978-5-906923-18-9. - Tekcr :
anekTponnsnii. - URL: https://znanium.com/catalog/product/1865718 (mara obpamenus: 25.05.2022). — Pexxum
JOCTYTIA: MO TOJITUCKE.

3.3 YueOHO-MeTOAuYeCcKOe o0ecneyeHrne cCaMOCTOSITEIbHOM PadoThl 00y4aromuXxcst

CamocrosTenpHass  paboTa  SBISETCA  O0SM3aTeIbHOM Uil  KaXJIOro  OOydYaromierocs.
CamocTtosarenbHas paboTa MOXKET OCYILIECTBISATHCSA UHIMBUIYAIbHO WM TPYNIIaMHU B 3aBUCUMOCTH OT
e, 0o0beMa, KOHKPETHON TeMAaTUKHU CaMOCTOSTEIbHON padOThl, YpOBHS CIOXKHOCTH, YPOBHS YMEHUN
oOyuarouxcs.

KoHTposb pe3ynbTaToB BHEAYAUTOPHONH CAMOCTOSATENBHON pabOThI OCYIIECTBISIETCS B Mpeaeiax
BPEMEHH, OTBEJIEHHOTO Ha 00s3aTENIbHbIC y4eOHbIE 3aHSATUS U BHEAYIUTOPHYIO CaAMOCTOSATEIbHYIO
paboTy oOyuaromuxcs Mo y4eOHOM AMCHUUILIMHE, MPOXOAUT KaK B MHUCbMEHHOW, TaK U YCTHOW HIIU
CMEIIaHHOM QopMe, ¢ TPEICTaBICHUEM U3IEIHS UM MPOAYKTa CAMOCTOSITEILHOM eI TeNbHOCTH.

B kauectBe ¢GopM U METOJIOB KOHTPOJIS BHEAYAUTOPHOH CaMOCTOSITENEHOM pabOTHI
HCIIOJIb3YIOTCS:

Ne | HaumeHnoBanue OneHouHsle  cpeAcTBa  (3agaHMsA) Ul CaMOCTOSTEIILHOU
paszena/TeMsl BHEAYAUTOPHOU pabOTHI

1 | Pa3gen 1 Crpoenne u | Bua sanstusi: CamocrositesibHas padoTa

cBoiicTBa MeTa/ioB | TeKeT 3aganust:
Tema 1.2 CoiicTBa CocTaBuTh IIIOCCAPHIT TEPMUHOB 10 MATEPHATIOBEACHUIO
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https://znanium.com/catalog/product/1794455
https://znanium.com/catalog/product/1792841
https://urait.ru/bcode/559810
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METaJ1JI0OB

Ieab: pacKpbITh COACPIKAHUE OCHOBHBIX TEPMUHOB, Pa3bsICHUTD CJIOBA-
TEPMUHBI B KOHTEKCTE JAHHOW TEMbI, PACKPBITh UX 3HAYCHUE, JaTh UX
Hay4HOE TOJIKOBaHMUE.

PexoMeHmannu 1o BHINOJHEHUIO 3aTaHUS:

s BemeHus Tioccapus JIOJMKHA OBITh 3aBEICHA OTJACIBbHAs TETpallb
WM MOXHO BECTH CJIOBaph ¢ KOHIIA OOIICH TETpaau IJisi KOHCIICKTOB,
BO3MO)KHO COCTABJICHHE DJIEKTPOHHOTO TII0CCAPHsI KaK OTHOTO M3 BHJIOB
WHINBUAYAJIbHBIX IIPOCKTOB.

Kputepuu ouneHku:

TouHOCTh (OPMYTUPOBOK TEPMHHOB TPU TPOBEACHUH (PHU3HUYECKOTO
JMUKTaHTa, TJIOCCApHi claercs B OyMaXHOM WM 3JCKTPOHHOM
Bapuante. CojepkarenbHas 4acTb U OOBEM TEPMUHOJIOTHUHU JIOJIKHBI
COOTBETCTBOBATh NPEIbSIBICHHBIM TPCOOBAHMSIM,

Paznen 2 Ctpoenue u
CBOJCTBA CIJIABOB
Tema 2.1 OcHOBEI
TEOPHUH CILIABOB

Bun 3apanus: Tekcr 3amanus. CocTaBUTh CPaBHUTENBHYIO TaOJHUILY
KJIacCH(UKAIMK CTaJIH.

Ieab: NOBTOPUTH M CHCTEMATU3UPOBATh M3YYEHHBIM MaTepHall,
HAy4YUTHCS BBIIENATH TJIABHOE U OCHOBHOE, JJAKOHWYHO, KOMIIAKTHO U
cKato W3TIOKUTh O0TOOpaHHBII MaTepHal, Hay4YUTHCS
KJIacCU(PUIUPOBATH U3JIaraeMblii MaTepual 10 YPOBHSIM 3HAYUMOCTH
PexoMeHAa UM 1O BBINOJHEHHIO 3agaHusA: Breibop Mapkucramm -
4acTh ~ CaMOCTOSITENIBHOM  paboThl  ydalmuxcs. KauecTBeHHO
BBIIIOJTHEHHOE 3a/laHWe — JTO I[0JTamHOe IUIAHUPOBAaHUE CBOMX
JECTBH, OTCIEXHBAHUE peE3yIbTaTOB CBoel paloThel. llokazarenem
YCIEITHOCTH BBIOOpA SBISIETCS €T0 MPOJYKT.

KpuTtepuu onenkn: 000CHOBaHUE, JIOTUYHOCTb, YETKOCTb,
PaLMOHAIBHOCTD

Tema 2.4 1IBeTHBIC
MeTaJljIbl ¥ CILIABBI

Bup 3ansatus CamocrosiTesibHasA padoTa

Texcr 3ananus:

Bbmonuute  MuHM-TIpoekT:  «Tepmuueckass  oOpaboTka  cTai.
OCc0OEHHOCTH 3aKAJIKH M OTIYCKa CTAJIM»

Hean:

[IOBTOPUTh M CHUCTEMAaTH3UPOBATh H3YUEHHBIH MaTepuajl, Hay4UThCS
BBIIEMATh IJABHOE M OCHOBHOE, JIAKOHWYHO, KOMIIAKTHO M CXKaTo
W3JI0KUTh OTOOpaHHBI MaTepuan, Hay4YUThCS KIacCU(pHULHUPOBAThH
H3JIaraeMblii MaTepua o ypoBHSIM 3HAYMMOCTH.

PexoMeHaanuu 1o BbIIOJHEHUIO 3aIaHUSI:

JanHple cpeacTBa  HArSIAHOCTH BBIMOJIHSIOT (yHKLHIO
KOHCIIEKTHPOBaHUs MaTepuana. llpu 3amonHeHMHM CpaBHUTEIBHOMN
Tabaumbl HEoOXOAMMO BBIOEIWTH IJIaBHOe B Teme. JlakoHHUHO,
KOMITAaKTHO, CXaTo M3JIOKUTh OTOOpaHHbIM Matepuan. Jloruka
MIOCTPOEHUSI TaOJIUL - OTPaKEHHE COAEPKATEIbHBIX CBSI3CH MEXKIY
eIMHHUIIAMU H3JaraeMoid MH(OpManMy, WX 4eTKas KiaccuuKalus 1o
YPOBHSIM 3HAYUMOCTH.

Oranel paboThHI HaJl CpaBHUTENHHON TaOIUIIeH

1. IMouck nH(pOpMaIIU

2. Aramm3 wH(pOpManun

3. Ocmpbicnenue nHpOpMaLH

4. CunTe3 nHpOpMaLHH.

Kpurtepuu ouenku:

000CHOBaHHE, JIOTMYHOCTh, YETKOCTb, PAIIMOHAJILHOCTh
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4 KOHTPOJIb OCBOEHHS YYEBHOM
JUCIHHUIIVIMHBI

KOHTpOJIb M OLCHKa PE3YyJIbTAaTOB OCBOCHUA NUCHHUIIJIMHBI OCYHICCTBIIACTCA IMPCIIOAABATCIICM B

N OHLEHKA PE3YJIbTATOB

IIpOLIECCE TEKYIIEro KOHTPOJIS U IPOMEKYTOUYHOM aTTeCTallUu.

4.1 Texymmii KOHTPOJIb

Kontponupyemsie Kpurepuu onenku
KonTtponupyemsie pasnensl pe3yibTaThl HanmenoBanue
Ne (Tembr) yueOHOM (MHAMKATOPbI OLIEHOYHOI'O
JUCLUIIINHBI JOCTHKCHUS cpencraa
KOMITETEHIINH )
1 |Paspgen 1 CrtpoeHue wu orenka or4yera [CM. HHXKE

MK 2.1.1 11K 4.3.1

CBOIICTBA METAJLJIOB 10 BBIITOJIHEHUIO
Tema 1.1 O6mas | OKO0L.1,OK 01.3 1260DATODHOI
XAPAKTEPRCTHIC u | OK 02.1,0K 02.3 patop
paboTHI,
CTPOEHUE METAJIJIOB
2 | Tema 1.2 CpoiicTBa | IIK 2.1.1, TIK 4.3.1 yCTHEIHN oripoc  |CM. HUXE
METaJLJI0OB OK 01.1,0K 01.3
OK 02.1,0K 02.3
3 | Tema 1.3 MeTtoabl onmenka otdera |(CM. HAXKE

Hccae10BaHui "
HCTIBITAHUN MaTepuaJioB

MK 2.1.1, 1K 4.3.1 110 BBIITOJIHEHUIO

OK 01.1,0K 01.3
OK 02.1,0K 02.3

mabopaTopHON U
MPaKTUYECKON
paboTsl,

Kpurtepnu olleHKH NPaKTHYECKOT0 3aJaHUsI:

«5» (OTJIMYHO): BBICTABIISIETCS] CTYIICHTY, €CIIH pacueTHas U rpaduuecKas 4acTH BBITIOJHEHBI B
MOJTHOM 00BeMe, perieHrne opopMIICHO C COOMIOICHUEM YCTaHOBJICHHBIX MPABWII, CTYACHT CBOOOHO
BJIQJICET TEOPETHUYECKIM MaTepHaIoM, O€30IIMO0YHO TIPUMEHSIET €ro TP PEIICHUH 33/a4.

«4» (XOpomIo): BBICTABISAETCS CTYIEHTY, €CIH TPU BBINOJHCHUW 3aJaHUs JOIMYIICHEI
HE3HAYUTEIIbHBIC OIIMOKH, pelIeHue OQOPMIICHO ¢ COONIOJICHHEM YCTAHOBJICHHBIX MPaBUII, CTYICHT
cBOOOJTHO BJIAJICET TEOPETUUCCKUM MaTepHATIOM, O€30IIMO0YHO MPUMEHSIET €ro MPU PEIICHUH 33]1ay;

«3» (yIOBJIETBOPUTEIHHO): BBICTABIISICTCSl CTYACHTY, €CIIH 3aJlaHUE BBIIIOJHEHO C «TPYOBIMI
omuOkamu, perieHrne ohopmiiIeHo 6e3 COOIIOCHUS YCTAHOBIICHHBIX MPABHIT |

«2» (HEyIOBIIECTBOPUTEIBHO): BBICTABISCTCS CTYACHTY, €CIi paboTa HE BBITIOJIHCHA.

Kpurepun oueHku J1a00paTOPHOTro 3aHATHS:

«5» (OTJIMYHO): BBITIOJTHEHBI BCE 3aJjaHUs JIAOOPATOPHOU PabOThI, CTYJIEHT YE€TKO U 0€3 OIIMO0K
OTBETHJI HA BCE KOHTPOJIBHBIC BOTIPOCHI.

«4» (XOpoIlI0): BBITIOJHEHBI BCE 3aJaHHs JIA0OPATOPHOW pabOThI; CTYACHT OTBETHUJ Ha BCE
KOHTPOJIbHBIE BOITPOCHI C 3aMCUAHHSIMU.

«3» (YyIOBJIETBOPUTEIILHO): BBIMOJHEHBI BCE 3aJIaHMsl JIAOOPATOPHOW pabOThI C 3aMEYaHUSIMU;
CTY/ICHT OTBETHJI Ha BCE KOHTPOJIbHBIC BOIIPOCHI C 3aMCUaHHSIMH.

«2» (He 3aYTEeHO0): CTYJCHT HE BBIMOJIHMJ WM BBITOJHWI HEMPABUIILHO 3a/1aHuUs 1a00paTOPHOMH
paboThI; CTYEHT OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI C OMIMOKAMH WJIM HE OTBETHJI HA KOHTPOIbHBIE
BOIPOCHI.

4.2 IIpomexyTOUHASI ATTECTALHA

[IpomexxyTouHass arTecTalisg OOYYAIOIIUXCS OCYIIECTBISETCS IO 3aBEPUICHUM H3YYECHUS
JTUCIUIUTAHBI ¥ TIO3BOJISIET ONPEACTUTh Ka4eCTBO M YPOBEHB €€ OCBOCHHUSI.

dopma IpoOMEKYTOYHON aTTeCTalluy Mo JUCHUILTNHE «MaTepuaaoBeieHne) dK3aMeH

Pe3yabTaTsl 00yueHus OueHovHbIe cpeacTBa
(uapexc UJK) JUIS TIPOMEKYTOYHOM aTTeCTAUMHU
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OtBeTuTh HA KOHTPOJIbHBIC BOITPOCHI:

1. Kiaccudukarust KOHCTPYKIIMOHHBIX U CHIPHEBBIX

MaTepuasoB.

2. HazoBure cBoiicTBa, KOTOPBIMHU 00Jaal0T METAJUIBI.
K 2.1.1 TIK 4.3.1 3. Buapl kpucTamimiyeckux pemuerok, KOTOpbIE UMEIOT
OK 01.1,0K 01.3 METaJLIbL.
OK 02.1,0K 02.3 4, CTpoeHne MeTaUTMYeCKUX KPHUCTAJIIOB.

5. AHU3OTpONHUS KPHUCTAJUIOB.

6. AnoTpornus MEeTaJIjIoB.

7. Kpucrannusanys MeranioB

8. O0sacTh MPUMEHECHUS [IBETHBIX CILJIABOB,

Jukrant: 3aganue 1

PacumgpoBaTh MapKku CTajM, CIUIABOB U YyTYHOB (I10 MEPEYHIO).
Ketic-3aganne?2

BriOpath MaTepuan st KOHCTPYKIUH 110 UX HAa3HAUSHUIO U
YCIIOBHSIM 3KCILTyaTaIlH

Ketic-3aganue 3

Br100p Mapku nerupoBaHHBIX CTallel JUIsl ieTajeld B 3aBUCUMOCTH
OT UX Ha3HAYEHUS

K 2.1.1 11K 4.3.1
OK 01.1,0K 01.3
OK 02.1,0K 02.3

Keilic —3amaun.3amganue 1:

MK 2.1.1 TIK 4.3.1 [IpogemMoHCTpUPOBATH U MOMIATOBO MOSICHUTH METOBI (TI0
OK 01.1,0K 01.3 MIEPEYHIO) UCCIIEAOBAHNA CTPYKTYPHI METAJIJIOB U CIIABOB.
OK 02.1,0K 02.3 3ananue 2 [IponemoHCcTpUpOBaTh BllaIcHUE METOTUKOM

IMPOBCACHMA UCIIbITAHUA METAJIJIOB HA TBEPAOCTD IO METOAY
Bpunemnsa u Poksenna.

Kputepuu ouenku sxzamena

- «OTANYHOY» - TEOPETUUECKOE COAEpKAHUE Kypca OCBOEHO MOJHOCTHIO, 6€3 MpoOesioB, yMEHUS
chopMUpOBaHbI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoOi yueOHbIE 3aJaHMsI BBIMOJIHEHbI, KaYeCTBO HX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0poIIo» - TEOPEeTHUYECKOE COJEpKaHHE Kypca OCBOCHO TMOJHOCThIO, 0e3 mpoOernos,
HEKOTOpble yMeHHUs C(OPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi yueOHbIE
3aJlaHUs BBIMIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

- «Y TOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEPIKaHUE Kypca OCBOCHO YaCTUYHO, HO MPOOEIbI
HE HOCST CYIECTBEHHOTO XapakTepa, HEOOXOJMMble YMEHUS pabOThl C OCBOCHHBIM MaTepualioM B
OCHOBHOM C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MNPOrpaMMON OOyueHHs Yy4eOHBIX
3aJlaHU# BBINOJHEHO, HEKOTOPbIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IEPKAT OLIUOKY.

- «HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJEepKaHUE Kypca HE OCBOCHO, HEOOXOAUMBIE
yMeHHUsI He c(hOPMUPOBaHbI, BHIIIOJHEHHBIE YUEOHBIE 3a/1aHUS COJIEPKaT rpyObie OMIUOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT' U

[Tpunoxxenue 1

[Ipu mpoBeneHUH TEOPETHUECKUX W MPAKTUYECKUX/Ta0OpATOPHBIX 3aHATUH HCHOJb3YIOTCS
CJIEAYIOIINE NEAATOTUYECKUE TEXHOJIOTHU:

Ne HasBanue Ilenp ncrionb3oBaHus [Inanupyemsblit Onucanue nopsaka
n/m| oOpa3oBareNbHON oOpazoBaTenbHOI pe3ynbrar UCTIOJIb30BaHHS
TEXHOJIOTHH (C TEXHOJIOTUH UCTIOJTb30BaHHS (anroputm
YKa3aHHUEM aBTOpa) 00pa3oBareabHOI IIPUMEHEHUST)
TEXHOJIOTUH TEXHOJIOTHH B
MPAKTUYECKON
npodecCuoHaATbHOM
JIeSITEITbHOCTH
1 [ MudopmarmonHo- [ToBbiIEHME IIpn Ha npotskenun
KOMMYHHUKAIIMOHHAs | KadecTBa 00pa30BaHUs uepes3 | HCIOJb30BAaHUN ypoxa:
TEXHOJIOTUS aKTHBHOE BHEJIPEHUE NIpe3CHTAIIH UCTIOJIb30BaHUE
(M.B.Mouceesa. B BOCIIUTATEIIBHO- CHUKAEeTCs IIPE3ECHTALNH C
E.C.Ilonar. o0pa3oBaTelIbHBII Mpoliecce | 3aTpyAHEHUS MTOATOTOBJIEHHBIM
M.B.byxapkuHa)) MH(OPMALIMOHHBIX BOCIIpUATHSA HOBOM | MarepuaioMm s
TEXHOJIOTUI UHpOpMaIUN BU3YaJIH3aIlH U
ynobcTBa
BOCIIPUATHS HOBOI
nHpopmaruu
2 | Texnomnorus Coznanue npobIeMHBIX CdopmupoBaHbI Drarnbl:
HpO6J'IeMHOFO CHTyaHHﬁ, a TaKKe HaBBbIKU - IOCTaHOBKaA
00y4eHUS AKTHBHYIO BBIJIBIDKEHUS U poOJIEMHOTO
(k. dprom, CAMOCTOATCILEYIO OTCTaHBaHHfII BOIIPOCA;
U.Jleprep COOCTBEHHOU TOUYKU | - TpOOIeMHOE
JACATCIPHOCTD YHAIMXCA O | s opms (runoTessl) | 3ajaHue U CO3aHNE
1X paspeIICHUIO, B Ha pelIeHre po0OIEeMHOM
pe3yibTaTe 4ero pOOIIEMBI. CUTYAIIWH;
IPOUCXOIUT TBOPUECKOE BeipaboTanbl - OCO3HaHHe
OBIIaJICHUE CIIOCOOHOCTH K CYLIHOCTH
PO hECCHOHATEHBIMH HCCJIEIOBATENILCKUM | IPOOJIEMBIL;
MeTo/iaM (aHamu3, - BBIJIBUIKCHUE
3HAHUSIMH, HABBIKaMU,
MOJICTTUPOBaHUE, TUIOTHU3 110
YMCHHAMH, pasBUTHC HaAOIOICHUE U PEIICHUIO
MBICITHTCIBHBIX 9KCIIEPUMEHT, poOIeMbl (TOUCK
criocoOHoCTEH, nabopaTopHble pelLIeHHi
(hopmupoBaHue UCCIICIOBAHMUS). po0OJIeMBbI);
CIIOCOBHOCTH CdopmupoBanbl - I0Ka3aTeIbCTBO

CaMOCTOATCIIbHO YCBAUBATb
JIIOOBIE TTOHATHS U NeHCTBUS

YMEHUS IPUMEHSTh
3HaHUS B HOBOU
CUTYallUH -
peleHue yqeOHoM
npoOIeMBI.

WM ONIPOBEPIKEHNE
BBICKa3aHHOTO B
TUIIOTE3e
NPEeT0KECHUS
(obocHOBaHHME
BBIOPaHHOTO
BapUaHTa PeIICHHs
npo6JeMbl);
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- IpOBEpKa

PaBUIbHOCTH
perLIeHuUsI
pOoOJIEMBI;
- BBIBO/IBI TIO
PEILICHHIO
poOIeMbI
3710poBbE O6ecnieunts oOy4aromuMess | u3KyabTMUHYTKH | DU3UOIOTHYCCKH
cOeperaronye BO3MOKHOCTh COXpaHEHHs | CIIOCOOCTBYIOT 000CHOBaHHBIM
TEXHOJIOTUHU 37I0POBBS 32 EPHO/ HIOBBIICHHIO BPCMCHCM NI
oGydeHNs B BHUMAaHHS, MIPOBEICHUS
AKTUBHOCTH (GHU3KYIbTMUHYTKH
o6pasoBatenbHOM ydaiuecs Ha saBistrorest 30-40-5
YIpCKACHNH, HOCIEAYIOIEM MMHYTBI YPOKa;
C(hOpMHUPOBAThL y HETO 3Tare ypoka. JUTATENILHOCTh
HEO0OXOIUMBIE IS ITOTO q)HBKYHBTMI/IHYTOK

3HAHUS, HAYIUTh
WCII0JIb30BAaTh MOJIy4YEeHHbBIE
3HaHUS B COBPEMEHHOMN
XU3HU. JlaHHBIE TEXHOJIOTHH
HaIlpaBJICHbI HA YKPEIJICHHE,
COXpaHEHHE, a TAKXKe
(hopmupoBaHUE 30POBBS
00yJaronuxcs

cocTasysiet 1-5
muH. Kaxxnas dus-
KYJIbTMAHYTKQ
BKJTFOUAET KOMILICKC
n3 3-4 crenuaibHO
110100paHHBIX
YIpaXHEHUH,
MOBTOPSIEMBIX 4-6
pa3
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