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1 OBIIASI XAPAKTEPMCTHKA PABOYEN TPOTPAMMBI YYEBHOII
JUCHUIINHBI

1.1 lesb ¥ MeCTO AUCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/1bHOM NPOrpaMMbl

Pabouast mporpamma yaeOHOM AUCIUTUIHHBI «MaTepranoBeACHUE) SIBISICTCS YaCThIO

IIPOrpaMMbl IOJrOTOBKY CIIELUAIMCTOB CPEIHETO 3BEHA 110 crienuanbHocTi 15.02.16

Texuomorust MamuHocTpoeHust. Pabodas mporpamMma cocrabiieHa Juis O4HOU (OpPMBI

oOy4eHusI.

Ilenbp AMCHUIUIMHBL: [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
JEKTPONPOBOJHOCTD UJIM BBICOKOE COITPOTHUBIICHUE

Hucuunnuna «MatepuanoBeieHue) BKIIIOUEHA B 0053aTENbHYI0 YacTh «IIPO(PECCHOHATBHOIO»
LMKJIa 00pa30BaTeIbHON MPOrPAMMBI.

1.2 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB OCBOEHUSI U CHUTIIMHBI

CopepxaHue TUCIUIUIMHBI OPUEHTUPOBAHO HA MOATOTOBKY OOYYaIOIIMXCSl K OCBOEHUIO BUIOB
JESITEeIbHOCTH TMpOrpamMMbl IOATOTOBKM CIIEHUAINCTOB CPEIHEro 3BeHa M0 CHEIHaJIbHOCTH U
OBJIQJICHUIO CIICAYIONTUMHU MPOGECCUOHATHHBIMUA U OOIUMH KOMIIETCHITUSMU:

I[IK 1.3 BoilOuparh MeTOOBl MEXaHHYECKOH OO0pabOTKM ®  TOCIENOBATEIBHOCTD

TEXHOJIOTHYECKOTO Mpollecca o00paboTKM JeTajied MalluH B MallduHOCTPOUTEIHHOM

MIPOU3BOJICTBE

IIK 4.3 [InanupoBaTh pabOTHI MO HAJAJAKE W MOJAHATIAIKE METALIOPEKYIIETO U aJUTHBHOTO

000pyI0BaHUA.

OK O0l1.BeiOupate cmocoObl — pemieHdss 3a7ad  Npo(ecCHOHANbHON  JesTeNbHOCTU
MIPUMEHHTEIBHO K Pa3JIMYHbIM KOHTEKCTAM;
PesynpraTthl OCBOEHHSI AUCIUIUIMHBI COOTHOCSTCS C IUIAHUPYEMBIMH pPE3YNbTaTaAMU OCBOCHHUS
00pasoBaTeNbHON MTPOrpaMMBbl, TipeAcTaBieHHOM B pasnene 4 [TTICC3.

TpeGoBaHus K pe3ynbTaTaM OCBOEHUS JUCIUTIINHBI

Mnexe WK Pe3ysbTaThl 0OCBOECHHA
Ymeer 3naer
[IK1.3.3 BriOupaer wmeromel | YO 1 pacrno3HaBaTh u 30 1. 3aKOHOMEPHOCTH
00pabOTKH MMOBEPXHOCTEH. KJTacCH(PHUITPOBATH MIPOIIECCOB
KOHCTPYKIIIOHHBIE ¥ CBIPHEBBIE KPUCTAJUTH3AINH U
Marepuaibl IO BHENIHEMY BHIY, CTPYKTYpOOOpa3oBaHUs
MIPOMCXOXKICHHTO, CBOMCTBAM; METaJUIOB U CIIABOB,
Yo 2 pacumdpoBsiBaTh OCHOBBI UX
MapKu TepMOOOPabOTKH,
MaIIMHOCTPOUTEINBHBIX CIIOCOOBI 3aIUTHI
MaTepuanosB, METaJUIOBOT KOPPO3UH;
Yo 3 ompenenste BUABI 30 2. xnaccuuranyro u
KOHCTPYKIIMOHHBIX CIIOCOOBI MTOITYYEeHUS
MaTepuasoB; KOMITO3UIIHOHHBIX
Yo 4 BpiOupatp MaTepuanbl I MaTepHasoB;
KOHCTPYKI[MA MO WX HAa3HAYCHHWIO U | 30 3. BBIOOD
YCIOBHUSIMAKCILTYaTaIINH; KOHCTPYKIIMOHHBIX MaTepuajoB
JUIS MIPUMEHEHUS B
TIPOU3BOJICTBE
TIK 4.3.2 Onpenensier Yo 5 mpoBonmuTh MiccnenoBaHus U 30 4 ctpoenue u
MOTPeOHOCTH B pecypcax | HCHBITAHUS MATEPHAIIOB; CBOICTBa METAJUIOB,
(Marepuanax, WHCTpYMEHTaX, | YO 6. BRIOMpaTh MapKy MaTepPHAJIOB ISl | METOJBI UX
CHEINATUCTAX ) JUISL | W3TOTOBJICHHS JIETAleil U Y3JIOB MallliH, | HWCCIEIOBAHHUS;
BBITIOJTHEHUS PadoT 30 Sxnaccudukaruio




MaTepHUajoB, METAIIIOB U
CIIABOB, UX 00JIACTH
MPUMEHEHHUST,

30 6. puznueckue u
XUMHYECKHUX CBOUCTBA

METaJJIOB
OK 01.1 Ompenensier | Yo 01.01 pacro3HaBath 3amauy u/wid | 30 01.01 aKTyaJTbHBIN
npoheCCHOHAIBHYIO 3a7auy C | mpobiieMy B Npo(eCCHOHAIBHOM W/WiK | MPoheCCHOHATBHBIN u
y4eToM Tpo()eCCHOHAIBHOTO | COLUABHOM KOHTEKCTE; COITHANTEHBIN KOHTEKCT, B

U COLMAJIbHOTO KOHTEKCTa,
COCTaBJISIET IIJIAH JEUCTBUM
JUIsL €€ pEIIECHUs, PEAIU3yerT
€ro, B TOM YHCIIE C Y4ETOM
U3MCHAIOIINXCA yCHOBHﬁ, u
OLIEHUBAET pe3yabTaThl
petieHust mpog)ecCuoHaIbHON
3a1a4u

KOTOPOM MPHUXOIUTCS paboTaTh
1 JKUTH;

Yo 01.02 anaim3upoBath 3amady /MM
npoOjieMy W BBIIEIATH €€ COCTaBHBIC
4acTu;

30 01.02 mopsaoKk OLEHKU
pe3yabTAaTOB  pEIICHHs — 3a1ad
npodeCCHOHATBHOMN
JICATEIIbHOCTH;

Yo 01.03 onpenensiTe 3Tambl pelIeHUs
3a1auH;

Yo 01.07 oneHuBarh pe3yiabTarT H
IIOCJICICTBUSA CBOUX JEUCTBUAN
(caMOCTOSITENPHO WJIM  C  TOMOIIBIO
HaCTaBHHKA);

1.3 O0ocHOBaHHE YAaCOB YUeOHOM TUCHMILIMHBI B PAMKAX BAPMATHBHON 4acTH

Hononuutens | JlomomHUTENBH Howmep u O0beM yacoB O0ocHOBaHME BKITFOUCHUS B
HbIE bI€ 3HAHUA, HAVMMEHOBAHUE TEMBI pabouyro mporpamMmy
npodeccrona YMEHWUS,
JIbHBIE HaBBIKH
KOMITETCHITHN
304,305,306, | Tema 1.2 CBoiicTBa 8 ITox 3ampoc paboromatenst OOO
Yo 1, ¥o2,; Yo METaJIJIOB «MPK» nns hpopmupoBaHus
3 3HAHHK O CBOKMCTBAX METAJIIOB,
MIPUMEHSEMBIX B MAIIIMHOCTPOCHUHN
30 6,30 3,30 5, | Tema 1.3 Meronpl 18 ITox 3ampoc padoromatenss OOO
302, Vo4, Yo HCCIICTOBAHUNA U «MPK» ms hopmupoBaHUs
5:Y06 HUCIIBITAHUH 3HAHUH 0 KOMIUIEKCHOM
MaTepHaioB MIPUMEHEHHIE METOIOB
WCCIJIEIOBAaHUM U UCTILITAHUIA
MaTepHalioB, YAOBIECTBOPSIOIAX
TpeOOBaHMSM HAJAEKHOCTH U
JIOJITOBEYHOCTH KOHCTPYKIUH U
171631 (&) 0505
301,304,306, | Tema 2.2 UyryHbI 12 Iox 3ampoc padoromarens OO0
Yo 1, Yo 2,; Yo «MPK» nns hopmupoBanus
4 3HAHWI OCHOBHBIX XapaKTEPUCTUK
JUTSL OTIPEIETICHUS] XUMHUIECKUX
AJIEMEHTOB B UyT'YHE
301,304,306, | Tema 2.3 Cranmm 10 Iox 3ampoc padoromarens OO0
Yo 1, Yo 2,; Yo «MPK» nns hopmupoBanus
6 3HaHWI OCHOBHBIX XapaKTEPUCTUK
JUTSL OTIPEIETICHUS] XUMHUIECKUX
3JIEMEHTOB B CTaJIH

Bcero akageMn4ecKuX 4acoB yqe6H01>'1 JAUCHUIUIMHBI B paMKax BapHaTHBHOﬁ yactu 48
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2 CTPYKTYPA U COAEP)KAHUE YYESFHOU JUCITATLIAHBI

2.1 TpynoeMKOCTb 0CBOEHUsI U CHUIJIMHbBI

. B T.4. B popme
HaumeHoBaHue cocTaBHBIX YacTeii N
O0beM B yacax NMPAKTHYEeCKOH
AUCUUITUHBI
MOJArOTOBKH
TEOPETUYECKUE 3aHATHS (JIEKIUU, YPOKHU) 46
MPAKTUYECKUE 3aHSATHSI 10 10
nabopaTopHbIE 3aHATHUS 40 40
KypcoBas paboTa (ITpoeKT) He npexycmoTtpena
CaMOCTOsTENIbHAs paboTa 6
MIPOMEKYTOYHAS aTTECTALINS 18

dopma IPOMEKYTOUHON aTTECTALMU — 9K3AMEH




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

O0beM, akaj.
4/ B TOM
Koapl
yucie B Kon
HaumenoBanue pazaenoB | Coaep:kanue yueoHoro marepuajia u ¢opMbl OpraHu3anuu 1esaTeTbHOCTH bopme WK 0CBaMBaeMbIX
U TeM 00y4arouXcst nparcruyeckoii | TIK, OK SJIEMEHTOB
KOMIeTEeHIN i
MOATOTOBKH,
akajg 4
1 2 3
PA3JEJ 1 CTPOEHHUE U KPUCTAJIJIN3ALIMSA METAJIJIOB 46/30
Tema 1.1 Obmas | Comep:xanue y4eGHOr0 MaTepuaia 20/16 IK 1.3.3,
XapaKTepuCTHKa u | Ctpoenne aroma (coctaB $ipa, paclpelneneHre 3JIEKTPOHOB BOKPYT Spa). 4/0 MK 4.3.2 | 314,3n5;3001.01;
CTPOEHHUE METAIIOB Tumsl KpHCTaUIMYECKUX pemeéTok (4 THUma KPUCTAJUIMYECKHX PEIIETOK: OK 01.1 30 01.02;
MOJICKYJIsIpHasd, aTOMHas, HWOHHAA W MCTAJLNIMYCCKasi. Tun HEHTPUPOBKHU
aueliku bpaBe: mpuMuTHBHas, 0a30IEHTPUPOBAHHASA, TPaHEIEHTPUPOBAHHAS,
00BEMHOIICHTPUPOBAHHAS, TIBAXIBI-00EEMHOIICHTPHUPOBAHHAS
(pombOosaprdeckas). CHHTOHWH: HU3IIAS KaTETOPHS, CPEHHSS KaTeropwus,
BbIcIIast kareropus). Jedekrsl pemérok (HyabMepHbIe (TOYEUHBIC) Ie(EKTHI.
Opnnomepubie nedektol. JBymepHble nedekTol. TpéxmepHble aedeKTHI).
CymHocTh kpucTamm3anu. GakTopkl, BIUSIONNE HA pa3Mep U GopMy 3epHa
(TBepmas u >kmakas ¢aspl. Da3oBEIT mepexoxd mepBoro poxa. Poct rpaneit
Kkpucrauia. [IpoMbIlIEHHOE BhIpAIIMBAaHHE KPUCTAIUIOB)
B ToM umc/ie NIPAKTHYECKHUX M J1a00PATOPHBIX 3aHATH I 16/16 VYnl,Yn2,;Yn3Yo
JlaGopatoproe 3amstue Nel  OmpezneneHue BHAOB  METaUIOB 10 4/4 01.01; Y0 01.03
MaKpOCTPYKType
JlabopaTtopHoe 3aHSTHE Ne2 IIpurorornenue nutada VTS 6/6
MeTasuorpaduuecKoro aHamsa.
JlabopaTopHoe 3amstue Ne3 V3ydeHwe mnpuHIMIA pabOTHl W yCTPOMCTBA 6/6
MeTautorpaduaeckoro Mukpockona 4XB
Tema 1.2 Caoiicta | Coaep:kaHne y4e0HOT0 MaTepuaaa 8/0 K 1.3.3, | 314,315,316, Yn 1,




METaJIJI0B

dusnueckne CBOWCTBA METAJUIOB (METaJUIMYECKUi ONecK, IUIACTUYHOCTh W
KOBKOCTb, TETIJIONPOBOAHOCTD U JIEKTPONPOBOIHOCTD, TBEPIOCTD, MIIOTHOCTH,
IUTaBKOCTh). XWMHYECKHE CBOWCTBA METAJIOB (CIIOCOOHOCTh METAIJIOB M
CIUIaBOB CONPOTHUBIATHCS OKHCIEHHIO WM BCTYNaTh B COEIUHEHUE C
pPa3IUYHBIMM BEIIECTBAMH: KHCJOTBHI, INENOYd M T.A. (T.H. XUMHUYECKas
aKTUBHOCTh METaJUIOB). PacTBOpUMOCTb, OKHCIS€MOCTh, KOPPO3HMOHHAs
CTOMKOCTh). MexaHnyeckue CBOWCTBA METAJJIOB (IIPOYHOCTh, BS3KOCTH,
IJIACTUYHOCTh, TBEPJAOCTh, BBIHOCIMBOCTH, MOJI3y4eCTh, HM3HOCOCTOMKOCT).
Texnonoruueckue, 9KCILIyaTallUOHHbIE CBOICTBa MeTajlloB
(TeXHONMOTMYECKHE  CBOMCTBA:  JKHMJKOTEKy4decTb,  JeopMUpyeMocTh,
CBapUBaeMOCTb, 3aKaJIMBA€MOCTb, IIPOKAJIMBAEMOCTb, 00paOaTHIBAEMOCTD
pe3aHueM. DKCILIyaTalluOHHBIE CBOMCTBA: H3HOCOCTOMKOCTD, TEINIOCTOMKOCTD,
KapOMPOYHOCTh)

6/0

CamMocTosiTeJIbHAsA paboTa 00y4YAIOIIMXCS

CocTaBuTh CI0Baph NPodeccHoHaIbHBIX TEPMUHOB M3 15 omnpeneneHui

2/0

11K 4.3.2
OK 01.1

Vn2,:Yn3
3001.01; Yo 01.03

Tema

HUCCIIEIOBAaHUMN

1.3

Meronas!
"

HUCTBITAaHUI MaTepUajIoB

Coaepkanue y4eOHOro MaTepuasia

18/14

HccnenoBanue MHKPOCTPYKTYPBI (MHKpPOCTPYKTYpA. MHUKpPOCKOMBI.
M3obpaxkeHne  BHYTPEHHETO  CTpOoeHHWs  Marepuana.  McciaemoBaHue
MUKpPOCTPYKTYPHl MAaTE€pHalioB TPHU OOJBIINX YBEIHMYEHHUSIX C TOMOIIBIO
orntrueckux (mo 2000 kpar) wimm  3IeKTpoHHBIX (mo S50 000 kpar)
MHKpPOCKOIOB).  Ympyras © IulacTuueckas  gedopmanus — (ympyrue
nepopMany, W3MEHEHHS  MEXKATOMHBIX  PAacCTOSHUH, OOpaTUMOCTh
nebopmanmu. Ilmactudeckme nmedopmaruu, oOpa3oBaHWE M JIBIDKCHHE
TCITOKAIINM, W3MEHEHHE CTPYKTYpbl M CBOWCTB MeTaiia). Ucmerranus
MEXaHWYEeCKNX CBOWCTB (WCIBITAHWS Ha paCTsDKEHHWE, WCIBITAHUS Ha
CTaTUIECKHUH N3N0, HCIIBITAHNS HA YIAPHBIN H3rH0, H3MEPEHHUE TBEPIOCTH)

4/0

B ToM umciie NPAKTHYECKHX M JIA00PaTOPHBIX 3aHATHI

14/14

JlabopaTtoproe 3amstue Ne 4 OmpeneneHne TBEpAOCTH CTaId M CIUIaBa IO
merony bpunenns, PokBemia u Bukkepca

6/6

JlabopaTtopHoe 3ausTie Ne 5 VccrnenoBaHue BINSHUS XOJMOIHON MIACTHYECKOM
nedopmManu M MOCHEOYIOLIET0 HarpeBa Ha MUKPOCTPYKTYPY M TBEPIOCTb
HHU3KOYTJEPOIUCTON CTaJIH

8/8

MK 1.3.3,
11K 4.3.2
OK 01.1

316,313,315, 312,
3001.01, 3001.02

Yn4,Yn5,; Vn6;
Y0 01.01; Yo 01.03;
Vo0 01.03

PA3JIEJI 2 CTPOEHHUE U

CBOMCTBA CILJIABOB

42/16

Tema 2.1 OcHOBBI Teopuu

CIIJTaBOB

Conep:kanne y4eOHOro MaTepuaia

10/4

OcHOBHBIE cBelleHHS O cIUlaBax (ompeneneHne ciuiaBa. KOMIIOHEHTHI
(BemectBa), (azpl, cucteMa (COBOKYITHOCTH (ha3), OJHOPOAHBIE (TOMOTCHHEBIE)
U pasHOpoAHbIEe (rereporeHHble) cruiaBbl. CTpyKTypa cIjlaBa, TBEpAbIe
pacTBOpBl  3aMEIIEHWsi W TBEpPJAble  pacTBOpBl  BHeApeHUs). Paswl

4/0

IIK 1.3.3,
1K 4.3.2
OK 01.1

3n1,3n3,; 3002.01;
30 01.02
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METANIMYECKUX CIUIaBOB. JluarpamMmbl cOCTOsSHUSI CIIaBOB. CBsI3b MEXIY
CTPYKTYpOH W cBoiicTBaMu (Tpaduueckoe n3odpaxkeHue (ha3oBOro COCTOSHUS
CIUIAaBOB B 3aBHUCHUMOCTH OT TEMIIEpaTypbl U KOHIEHTPAIlMM KOMIIOHEHTOB.
HuarpamMma CcOCTOSHMI ISl Ccloy4dass HEOTPaHWYCHHOW pPacTBOPHUMOCTHU
KOMIIOHEHTOB B TBEpIOM  cocTosHuu. OO0jacTe  CyIIeCTBOBaHUS
KPUCTAJUTMYECKUX TBEPIABIX pacTBOpoB. JIMHWUM  JUKBUAYC, COJHIYC.
JduarpamMma COCTOSIHMH CIUIaBOB, OOpa3yloMIMX MEXaHWYECKHEe CMeCcH U3
YUCTBIX KOMIOHEHTOB. OO01acTh CYIIECTBOBaHMS IKHJIKOTO pacIuiaBa.
OptekTuka. CIuiaBbl JOOBTEKTUYECKUE, 3a9BTCKTHUECKIE)

B Tom uncie NMPAKTHYCCKUX U naﬁopaToprlx 3aHATHH

4/4

[Ipaktiueckoe 3ansaTe Ne 1 M3yueHune W aHain3 OuarpaMMbl COCTOSTHHS
CILUIaBOB C MCIIOJIb30BAHUEM METOA TEPMUYECKOTO aHAJIM3a

2/2

[TpakTudeckoe 3anstue Ne 2 [loctpoeHue AuarpaMM COCTOSTHUS CINIABOB

212

CamocTosiTeJIbHAsA paboTa 00y4AIOIIMXCS

CocTaBUTh CPABHUTEIBHYIO TAOJIHUITY KIaCCU(DUKAIIMU CTaJIH

2/0

Ynl,¥Yn2,;Yn5; Yo
01.03; Y0 01.02; Yo
01.01

Tewma 2.2 YyryHsl

Copaep:kanue y4eOHOro MaTepuasia

12/6

Knaccudmukamms ayrynoB. CoiicTBa uyryHa. BeimaBka guyryna. MapkupoBka
Yyr'yHa. JOIBTEKTUYECKUE, 3BTEKTUYECKUE U 3a3BTEKTUYECKHE YYI'YHBI.
Macca, ¢opma, o0beM U pasmerieHue rpadUTHBIX NpuMecedt. UyryHsl ¢
[JIACTHMHYATBIM TpaduTOM, C MIAPOBUAHBIM IpadUTOM (BBICOKOIIPOYHBIE), C
BEPMHKYIISIPHBIM TpauTOM, C XJIONbEBHAHBIM rpadurom. IlepenenbHbli,
CIIeITUATbHBINA, JTUTCHHBIA, BRICOKOIIPOYHBIN, KOBKHH, JIETUPOBAHHBIN, OCITBIH,
cepeliii W MOMUGUIIMPOBAHHBIA UyTyHBl. JluTeiHBIE W MeXxaHWYECcKHe
cBoiictBa uyryHa. Jlomenusni mporecc. Ilepemensubiii uwyryn — 111, 112
TepeneNbHbIi YyTyH IUIsl OTIUBOK (mepeaenbHO-muTedHbnd) — [1JI1, TIJ12;
niepenenbubiii  dochopucteiii uyryn — I[ID1, TID2, T1D3; mnepenenpHBII
BbICOKOKadecTBeHHBIM uyryn — [IBKI1, TIIBK2, IIBK3; uyrym ¢
mnactuHYaThiM rpadgurom — CY (umdper mocne 6ykB «CU», o003HaYarOT
BEIMYMHY  BPEMEHHOTO  COINpPOTHUBICHUS  paspblBy B KI'C/MM).
AHTUOPUKIIMOHHBIA ~ 4YyryH: aHTU(PUKIMOHHBIA  ceppiit  —  AUC;
AHTH(PUKIHOHHBIN BEICOKOTIPOYHBIN — AUB; aHTU(DPUKIHMOHHBII KOBKUH —
AYK; uyryH ¢ mapoBumHBIM TpaguToM it oTinBok — BY (mmdper mocie
OykB «BUY» o03HaualOT BpPEMEHHOE CONPOTHUBIECHUE Pa3phIBy B KIC/MM U
OTHOCHUTENbHOE yanuHeHue (%); YyryH JIETMPOBAaHHBIM CO CHeLualbHBIMU
cBoiictBaMu — Y. KoBkuii uyryn KY.

6/0

B ToM uMciie NPAKTHYECKHUX M JIA00PATOPHBIX 3aHATHI

6/6

JlaGoparopHoe  3aHsAtHe  Ne6  AHanM3 ~ MHUKPOCTPYKTYPHl  CEpBIX,
BBICOKOITPOUHBIX, KOBKUX YYTYHOB

6/6

MK 1.3.3,
11K 4.3.2
OK 01.1

3n 1,314,316,
3001.01; 30 01.02;

Ynl,Yn2,;Vnd; Vo
01.01; Y0 01.02; Yo
01.03
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Tema 2.3 Cramu

Conepxkanue y4eOHOro MaTepuajia

10/4

Knaccudukanmss  cramum  Ha3HA4YeHUIO, 1O  XUMHYECKOMY  COCTaBy.
Knaccudukarnus craim mo crnoco0y MPOU3BOACTBA, MO CIOCO0Y BBHIILIABKH.
Yraepoaucteie cranu. CTany yriepoaucThIe U JIETHPOBAaHHBIE, B TOM YHCIIE T10
COIEpPKaHUIO  yriepoia  Huskoyriaepomucteie (mo 0,25 % (),
cpenneyrinepoaucteie (0,3—0,55 % C) u Bricokoyriepomucteie (0,6—2,14 %
C); nerupoBaHHBIE CTAIH IO COJIEPKAHHIO JICTUPYIOIIMX SJIEMEHTOB JIEINSTCS
Ha HHU3KOJeTHpoBaHHBIE — 10 4 %  Jerupyromux  3JIEMEHTOB,
CpCAHCICITUPOBAHHBIE U BBICOKOJICTUPOBAHHEIC. HeI‘I/IpOBaHHbIe CTajiun.
BnusiHue JNerupyrommx OJEMEHTOB Ha CTPYKTYpY W CBOWMCTBA  CTallu.
WuctpymenTanbHbie crand. MapkupoBka crand. [lepepaOoTky yyryHa B
cranb. KoHBepTepHBI mporiecc © MOMOBBIM mporecc. KwucmopomHo-
KOHBEPTEPHBI CrMocod MoNmy4eHus crainu. beccemepoBckuii  crmocoo.
TomacoBckuit crmocod. InexTporepmudeckuii crmocod. Kiaccudukamus u
Mapku yriaepoauctoit cramu. Tpebosanms ['OCT 380-2005 k yraepoaucThiM
crtansiM. ['pynnel B 3aBUCHMOCTH OT YETBIpEX IPU3HAKOB: 110 PAaBHOBECHOU
CTPYKTYpE CTaJd, TIO0 CTPYKType IOCIIe OXJIAXKJECHHUsS CTAld Ha BO3JIyXe, 10
COCTaBy CTajM, MO0 HasHadeHWio ctand. Jlermposanupie crtamu mo ['OCT:
oObruHbIC (0€3 qobaBouHOM OykBbI, Hanpumep 30XI'C), kayecTBeHHBIC (OyKBa
A, HarpuMep 30XT'CA, 30X2I2HTPA), BBICOKQYECTBCHHBIC
aneKTpouuakoBoro neperuiasa (-11I), BricokauecTBeHHbIE BAKyyMHO-TyTOBOT'O
neperviaBa (-BJ]), u crnenuanehbie (1ndpoBoe 0003HAUCHHE, MEPE KOTOPBHIM
o6ykBa D). KauectBennnie u BbicokokauecTBennbie. I'OCT 1435-99. Cranb
WHCTpYMEHTaJbHast JiernpoBaHHas. CTamb WHCTPYMEHTANbHAS BaJKOBAsL
Crans  wHCTpyMeHTanmbHasi  mramnoBas. Crajdp  WHCTpyMEHTaJIbHas
ObICTpopexyInas. MapKupoBKa 3JIEMEHTOB crajeid. MapkupoBka crajed B
Poccun. Mapkuposka craneii B EBpome. bykBeHHO-nmdpoBasi MapKupoBKa
(EN 10027-1). MapkupoBKa cTajid MO Ha3HaYeHHIO. MapKHpOBKa CTalH IO
XHMHYECKOMY cOCTaBy. MapkupoBka 1o mopsiakoBomy Homepy (EN 10027-2).
MapxkupoBka crayiedd B JAnonun. MapkupoBka craiei B Kutae.

6/0

B ToM unc/Ie NPAKTHYECKHUX M JIA00PATOPHbIX 3aHITHH

4/4

JlabopatopHoe 3amstme Ne 7 l3yueHme MHUKpPOCTPYKTYpPHI JETHPOBAHHOU
cramu. V3yueHne MHKpPOCTPYKTYPbHI YIJIEPOJUCTOH CTaJd B PAaBHOBECHOM
COCTOSTHUH

4/4

IK 1.3.3,
11K 4.3.2
OK 01.1

3o 1,314,316
3001.02; 30 01.01

Vol1,¥Yn2,;Vn6; Yo
01.02; Yo 01.01; Yo
01.03;

Tema 2.4 LIBerHBIC
METaJTbI ¥ CIUIaBBI

Conep:kanune y4eOHOro MaTepuaia

10/2

Menp u ee criiaBbl. AIIFOMUHAN U €T0 CIUTaBbl (MEIb U e CIIaBbl. bpoH3a — ¢
OJIOBOM HWIIM JIPYTHMH 3JeMeHTaMmu: AloMuHHEBas OpoH3a; bepmimeBas
OpoHsa; BucmyrtoBasi 6poH3a; MplbsikoBructas Oponsa; OnoBsiHHas OpoH3a;

6/0

IIK 1.3.3,
1K 4.3.2
OK 01.1

301,314,371 6;
3001.01, 3001.02
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®ochopuas Oponza; Jlatynp — ¢ nmHKOM; JlaToH, 5aToOHE, JAaTTEH.
AnroMUHMM W ero cmiaBbl. JIuTelHbIE aMIOMUHHUEBBIE CIJIABBI CILIaBBl U
nedopmupyembie  (KOHCTPYKLMOHHBIC). AJNIOMHUHHEBO-MAarHMWEBBIE CIUIABHI.
ANIOMHHHMEBO-MapraHileBble CIUIaBbl. AIOMUHUEBO-MEHbIE CIUIaBhl. CIIIaBbI
aTIOMUHUN-MeIb-KpeMHanii. CIUIaBpl aTIOMUHUN-ITUHK-Marduil. AJTIOMUHMII-
KpeMHHeBble cIiuiaBbl (cuumymuHbl). Mapkupoka mo I'OCT. Tepmuueckas
00pabotka). Tutan, MarHuii ¥ UX CIUIABBI (TPH TPYIIIBI TUTAHOBBIX CIUIABOB —
BBICOKOIPOUYHbIE KOHCTPYKIIMOHHBIE CIUIABHI, ’KAPOIIPOUYHBIE CIJIABBI U CILIABBI
Ha OCHOBe xuMH4Yeckoro coeauHenms. CmiaBel THma BT6, Cmiap BT14,
Cmrae BT16. T'OCT 22178-76. MarnueBble naedopMHpPYEMBbIE CILIABBI
SIBJIAIOTCA CIJIaBbl MarHus ¢ amoMuHueM (MAS) u MarHus ¢ IUHKOM,
JIOTIOJTHUTENBHO JIerMpoBaHHble nupKoHneM (MA14, aHaior aMepruKaHCKOTO
crutaBa ZKeoA), xagmuem, P3M u apyrumu anementamu (MA15, MA19 u
ap.). IIpou3BOACTBO HBETHHIX METANJIOB M CIUIABOB (IIBETHAS METAJLTYPTHS.
JoObrua, oboraieHne py/1 IIBETHBIX METAJUIOB M BBIIIJIaBKA I[BETHBIX METAIIIIOB
W WX CIUJIaBOB). MapKHpOBKa CIUIABOB IIBETHBIX CIJIaBOB (OyKBeHHOE
o0O3HaUeHHe pas3IMyYHBIX TPYIN  [BETHBIX ciuiaBoB.  O0o3HauYeHUe
JIETUPYIOUINX AJIEMEHTOB IPU MAaPKHUPOBKE IIBETHBIX CIJIABOB).

B TOM unciie MpakTHYECKUX U JJa00PATOPHBIX 3aHATH I 2/2 VYnl,¥Yn2,;Yn6; Yo
IMpakTuyeckoe 3ansaTre Ne33yueHne MUKPOCTPYKTYPBI IIBETHBIX CILIABOB 212 01.02; ¥0 01.01; Yo
01.03;
CamocTosiTeIbHAsA padoTa 00y4yaromuxcs 2/0 3n1,3n4,3n6;
I[TpuroroBuTs npoekT «TepMudeckas 06paboTka craan. OcoOOeHHOCTH 3aKaIKK 2/0 30 01.01, 3001.02
1 OTITyCKa CTaJI» Vol,¥Yn2,;Vn6; Yo
01.02; Yo 01.01; Yo
01.03;
PA3JEJI 3 CITOCOBbI OFPABOTKHU METAJIJIOB 14/4
Tema 3.1 OcuoBrl | Coaep:kaHyue Y4e0HOIr0 MaTepHajia 14/4 IIK 1.3.3, 3n1,313,3n5;
TEPMHYECKON 00paboTkH | Bumpl Tepmudeckoit 00paboTku. BrimsiHme Tepmmdeckoil 00pabOTKM Ha 10/0 [IK 4.3.2 3001.01; 30 01.02;
CBOIiCTBa (YBEIMYEHHE pecypca WHCTPYMEHTa M O0OpYIOBAHWS, YBEITHYCHHUE OK 01.1 3001.03

W3HOCOCTOWKOCTH MAaTepHajioB, YBEIMYCHHE IHKIMYECKOH MPOYHOCTH,
YBEIUYECHUE KOPPO3UOHHOW U 3PO3UOHHOM CTOMKOCTH, CHATHUE OCTATOYHBIX
HanpsbkeHuil). OTKUr, HOpManu3alys, 3aKajKa, OTIYCK, HCKYCCTBEHHOE
crapenue (omxur 1,2 poma. Hopmanm3zanus, 3akanka, otiyck. Jlucrnepcronnoe
TBepaeHue. Kprorennas o0paborka. ['oMOreHH3alMoOHHBIA OTKUT + CTapeHHe.
3akanka + BBICOKMH OTHycK (ymydmieHue)). TepMuyeckas W XUMHKO-
TepMudeckas ~ oOpaborka  cramu.  TepmomexaHudeckass — oOpaboTka
(uemeHTaIMsl, a30TMpPOBaHME M HuUTpoueMmeHTauus). [ledekrel u Opak mpu
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TepMHUUecCKOl 0o0paboTke (3akanouHble NedeKThl: TpeluHbl, AedopManus H
KopoOJieHHe, 00e3yraepoKuBaHue, MATKHIE MSITHA M HU3Kasi TBEPIIOCTB)

B ToM umciie NPAaKTHYECKHUX M JIA00PATOPHBIX 3aHSATHII 44 Vol,Y¥n2,,Yn3Vn
[IpakTuueckoe 3anstue Ne 4 Tepmuueckas 00pabOTKa CTaIN 4/4 4,¥n6,,Yo01.02;;
V001.01; Yo 01.03
IIpoMeKYTOYHASA aTTECTAIHUS - IK3aMeH 18/0
Bcero: 120/50
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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 MPAKTHUECKUX 3aHATHHA

Conepxanue

Criennaau3upoBaHHOE 000PYIOBaHUE,
TEXHUYECKUE CPEJICTBA, IIPOTPAMMHOE
obOecnieuenue

PA3JIEJI 1 CTPOEHUE U KPUCTAJVIM3ALINA METAJLJIOB

JlaGopaTopHbie 3aHATHS

Jlabopatopnoe 3amstue Nel Omnpenenenue
BHJIOB METAJIJIOB 10 MAKPOCTPYKTYpE

@OopMHpPOBAaHUE YMEHUN  ONpPEACIAThH
MeTajula M0 BHEIIHUM IIPU3HAKAM

BHJT

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

Jlabopatopnoe 3ansitue Ne2 [Ilpuroroienue

®dopmupoBaHue YMEHUN TPUTOTOBIIEHUS 1ITU(a

OTtpe3Holi cTaHOK, HUTHM(OBATBHO-

nuida s Metamiorpaguueckoro aHajiusa. Ui MeTayulorpauyeckoro  HMCCIEAO0BAHUS | MOJUPOBANIbHBIN CTAHOK JIBYXIMCKOBBIH, Mpecc
MeTaiia JUIS TOpsiYe 3anpeccoBKU 00pasIioB,
MHUKpockon 4XB
JlabopaTtopuoe  3amsitue  Ne3  Uzyuenme | dopmupoBanue YMEHHI paboTtarthb ¢ | Muxkpockon 4XB, xoyutekmus o0pa3ios
MPUHLATIA paboThI u YCTpOMCTBA | MeTAJUIOrpaUueCKUM MUKPOCKOIIOM

MeTtautorpadudeckoro Mukpockomna 4XB

Jlabopatopuoe 3ansitue Ne 4 OmpenencHue
TBEpAOCTH CTald M CIUIaBa 1O METOAY
bpunemnns, Poxsermna u Bukkepca

DopMUpPOBAHUE YMEHUW OMNPEAETATh TBEPIAOCTh
MeTajjia pa3InYHbIMU METOIaMU

CranuoHapHbId YHUBEPCAIBHBIN TBEPIOMED

JlaGopatopnoe 3anstue Ne 5 WccrnemoBanue
BIIUSIHUS XOJIOAHOM IMIacTHYECKO# aedopManuu
U TMOCJEIYIOIIEro HarpeBa Ha MUKPOCTPYKTYPY
Y TBEPJIOCTh HU3KOYTJIEPOUCTON CTaIIN

dopMHUpOBaHUE YMEHHUM HCCIIEIOBATHh BIUSHUC
XOJIOMHOW  TUIacTHYeCKOW nedopmanuud  Ha
MaKpOCTPYKTYPY U TBEPJIOCTh CTAJIH

CranMoHapHbI  YHUBEPCAJIBbHBIN  TBEpPIAOMED,
neyb MmydenpHas

PA3JIEJI 2 CTPOEHUE U CBOMCTBA CILIABOB

HpaKTI/I‘IGCKI/IC 3aHATUA

[Ipaktnyeckoe 3ansrue Ne 1 W3yuenue wu | PopmMHupoBaHHME YMEHMH 4YMTaThb JAMArpamMMmbl | DJEKTPOHHbIE IUIAKaThl MO JAUCHUIUIMHAM:
aHaJIU3 JMarpaMMbl COCTOSIHMS CIUIaBOB C | COCTOSIHUSA CILJIaBOB Marepuanosenenue
HCMOJIb30BAHUEM MeTo/a TEPMUYECKOTO
aHaJmn3a
IIpaktnueckoe 3amarne Ne 2 Ilocrtpoenue | PopMUPOBaHHE YMEHHH CTPOUTH AWArpaMMmbl | DJIEKTPOHHBIE IUIAKaThl IO  JAUCLUIIIMHAM:
JriarpamMM COCTOSIHMS CIIJIaBOB COCTOSIHUS CINIABOB MarepuanoseneHue

@dopmupoBaHue yMEHHUH MpoOBOAUTH aHanu3 | OTpe3Hon CTaHOK, 1M (oBaILHO-

MUKPOCTPYKTYPbI pa3IMyHbIX YYT'YHOB

HOHHpOBaHBHLIﬁ CTaHOK HBYXHHCKOBBIﬁ, Ipecc
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Ui ropsden 00pa3iuos,

Mukpockon 4XB

3aIpPecCcOBKU

[IpakTnueckoe 3aHATHE Ne3Uzyuenue
MHKPOCTPYKTYPBI [IBETHBIX CINIABOB

@opMHUpOBaHHE YMEHHHW NPOBOJUTH aAHAIMU3
MUKPOCTPYKTYpPBI [IBETHBIX CILJIABOB

OTpe3Hoii cTaHoK, MIIH(OBAITBEHO-
IIOJIMPOBAJIbHBIN CTAHOK JABYXJAMCKOBBIH, IIPECC
ISl TOpsTdeil 3arpeccoBKU 00pasIoB,
Mukpockon 4XB

JlaboparopHoe 3ansitue e Ne6  Ananu3 | PopMuUpOBaHHE YMEHMH NPOBOAUTH aHanu3 | OTpe3HOM CTaHOK, HIIM(POBAIBHO-

MHUKPOCTPYKTYPEL ~ CEPBIX,  BBICOKOIIPOYHBIX, | MUKPOCTPYKTYPBI pa3IUYHBIX YYT'YHOB MOJIMPOBAJILHBIN CTAHOK JIBYXIUCKOBBIH, Ipece

KOBKHX YyT'YHOB JUISL TOPSTYEH] 3alpeccoBKU 00pasLoB,
Mukpockon 4XB

Jlaboparopuoe  3anstue  No7  M3yuenuwe | @opMupoBaHHE yMEHUH pa3nuyaTh CTPYKTYpy | Mukpockon 4XB, kosmekius o0pasios

MUKPOCTPYKTYPHI JIETUPOBAaHHOMN CTaJIH. | IETHPOBAHHOMN M yIJIEPOIUCTOM CTAIH

N3yuenne  MUKpPOCTPYKTYPBI  YII€pPOJHUCTON

CTaJIi B paBHOBCCHOM COCTOSHUH

PA3JIEJI 3 CIOCOBbI ObPABOTKHU METAJIJIOB

[IpakTnyeckue 3aHsATUA

[IpakTnueckoe 3anstue Neo
00paboTKa cTanu

4 Tepmuueckas

dopmupoBaHHE YMEHHI
TEPMHUYECKYIO0 00pabOTKy CTaln

MIPOBOJIUTH

[Teur MmydenpHas, 3aKaTOYHBIN 0akK,

OTPE3HOM CTaHOK, MITU(OBATILHO-
MOJINPOBATILHBINA CTAHOK JIBYXIMCKOBBIM, ITpecc
Ul TOpsiYei 3anpeccoBKU 00pasIioB,
Mukpockon 4XB
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3 YCJIOBUS PEAJIN3AIIMA YYEFHOU JUCIIUILIVHBI

3.1 MaTepuajibHO-TeXHHYeCKOe o0ecrnevyeHne

Jns  peanu3anMu  MPOrpaMMbl  Y4eOHOH  JAMCHUMIUIMHBI — MPEAYCMOTPEHBI  CIETYIOLIHE
CrelMaIbHbIC TOMEUICHUS:

Kabuner obmenpodeccnoHaabHbIX TUCIHILINH, OCHAIIEHHBIA B COOTBETCTBUU C MPUIIOKEHUEM
3 00pa3oBaTeNbHOM IPOTPAMMBI.
JlabopaTopusi MatepuagoBeACHUS,0CHAILICHHAS B COOTBETCTBUU C MPUJIOKEHHEM 3 00pa30BaTeNbHOM
IPOTPaMMBEI.

Tomewenue ona socnumamenvHol pabomovl, OCHAIIEHHOE B COOTBETCTBHH C MPHUIIOKEHHUEM 3
00pa3oBaTeNbHON IPOTPAMMBI.

Komnviomepuwiii knacc, ocHalleHHBII B COOTBETCTBHM C IPUJIOKEHHEM 3 oOpa3oBaTelbHOM
IPOTPaMMBEI.

3.2 MupopmanuonHoe obecnevyeHre peaju3alui NporpamMmbl

1 Crykanos, B. A. MatepuanoBenenue : yaebnoe nocobue / B.A. CtykaHoB. — Mocksa : POPYM :
NH®PA-M, 2022. — 368 c. — (Cpennee npodeccuonaibHoe obpasoanue). - ISBN 978-5-8199-0711-5. -
Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1794455. — Pexxum 0CTyMa: 10 MOIMUCKE.

2 YepenaxuH, A. A. MarepuanoBenenue: yueOnuk / A.A. Uepenaxun, A.A. CMoibkrH. — MoOCKBa:
KYPC: UHOPA-M, 2023. — 288 ¢. — (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 : yueobuuk / [.I'. Cedepos, B.T. batuenkos, I'.I". Cedepor, A.JL
®omenko ; mom pen. B.T. barmenkoBa. — MockBa : MH®PA-M, 2022. — 151 c¢. — (Cpennuee
mpodeccronanbaoe obpazosanue). — DOI 10.12737/978. - ISBN 978-5-16-016094-8. - TekcT : 3J€KTPOHHBIA.
- URL.: https://znanium.com/catalog/product/1792841. — Pexxum AOCTyIIA: TI0 MOIITHCKE.

JonoHUTE/IbHBbIE HCTOYHUKH

1. [Mnomkun, B. B. Matepuanosenenue : yueOHuk s By30B / B. B. Ilnomikun. — 4-¢ u3g., nepepald. u
nor. — Mocksa : M3narensctBo FOpaiir, 2025. — 434 c. — (Briciiee obOpasoBanue). — ISBN 978-5-534-
18654-3. — Tekcr : onekrpoHHbit // OOpa3oBarenbHas 1uiathopma  Opaiit  [cadit]. —
URL.: https://urait.ru/bcode/559810 .

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

3.3 YueOHO-MeTOAuYecKOoe o0ecneyeHrne cCaMOCTOSITEIbHOM PadoThl 00y4aromuXxcst

CamoctosaTenbHass paboTa  sBIsieTCS  00sM3aTeNbHOM  Ans  KaxAoro  oOydaromierocs.
CamocTtosarenbHas paboTa MOXKET OCYILIECTBISATHCSA UHIMBUYaIbHO WIM IPYNIaMU B 3aBUCUMOCTH OT
e, 00beMa, KOHKPETHON TeMAaTUKH CaMOCTOSATEIbHOU pabOThl, YPOBHS CIIOKHOCTH, YPOBHSI yMEHUN
oOyuarouxcs.

KoHTposb pe3ynbTaToB BHEAYAUTOPHONH CAMOCTOSATENBHON pabOThl OCYIIECTBISIETCS B Mpeaeiax
BPEMEHH, OTBEJICHHOTO Ha 00s3aTeNIbHbIC y4eOHbIE 3aHSATUS U BHEAYIUTOPHYIO CaMOCTOSATEIbHYIO
paboTy oOyuaromuxcs Mo y4eOHOM AMCHUUILIIMHE, MPOXOAUT KaK B MHUCbMEHHOW, TaK U YCTHOW HIIU
CMEIIaHHOM QopMe, ¢ TPEICTABICHUEM U3IEHS WU MPOJAYKTa CAMOCTOSITENILHOM e TeNbHOCTH.

B kauectBe ¢opM U METOJOB KOHTPOJS BHEAYAUTOPHOH CAMOCTOSITENFHOM pPabOTHI
HCIIOJIb3YOTCS:

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

1 Paznen 1 Ctpoenne u | Bua sanarus: Camocrosite1bHas pabora
CBOICTBA MeTa/LIOB | TeKCT 3a1aHus:
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https://znanium.com/catalog/product/1794455
https://znanium.com/catalog/product/1792841
https://urait.ru/bcode/559810
https://znanium.com/catalog/product/1865718

Tema 1.2 CsoiicTBa
METaIIoB

CocTaBUTh IIOCCAPHI TEPMUHOB 110 MATEPUATIOBEICHHUIO

Ieab: pacKpbITh COACPIKAHUE OCHOBHBIX TEPMUHOB, Pa3bsICHUTh CJIOBA-
TEPMUHBI B KOHTEKCTE JAHHOW TEMbI, PACKPBITh UX 3HAYCHUE, JaTh UX
Hay4HOE TOJIKOBaHMUE.

PexoMeHanu 10 BHINOJHEHUIO 3aIaHUS:

s BemeHus Tioccapus JIOJMKHA OBITh 3aBEICHA OTHACIBbHAs TETPalb
WM MOKHO BECTH CJIOBaph ¢ KOHIIA OOIIEH TeTpajy Iy KOHCIICKTOB,
BO3MO)KHO COCTABJICHHE DJIEKTPOHHOTO TII0CCAPHsI KAK OTHOTO M3 BHJIOB
WHIANBUAYAJIBbHBIX IIPOCKTOB.

Kputepuu omeHku:

TouHOCTh (OPMYTUPOBOK TEPMHHOB TPU TPOBEACHUH (PHU3HUYECKOTO
JMUKTaHTa, TJIOCCAPHM clIaercs B OyMaXHOM WM 3JCKTPOHHOM
Bapuante. CojepkarenbHas 4acTb U OOBEM TEPMUHOJIOTHUHU JOJIKHBI
COOTBCTCTBOBATh MNPEAbABICHHBIM TpeGOBaHI/IHM.

Paspnen 2 Crpoenue u
CBOJCTBA CIJIABOB
Tema 2.1 OcHOBEI
TEOPHUH CILIABOB

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

Ieanb: NOBTOPUTH H CHCTEMATU3UPOBATh M3YYEHHBIM MaTepHall,
HAy4YUTHCS BBIAENATH TJIABHOE U OCHOBHOE, JJAKOHWYHO, KOMIIAKTHO U
cKato U3IIOXKUTH OTOOpaHHBIH MaTtepual, HAy4IUThCA
KJIacCU(UIMPOBATH N3JIaTaeMBbIii MaTepHal M0 YPOBHIM 3HAYUMOCTH
PexoMeHAa UM 1O BBINOJHEHHIO 3aJaHusA: Breibop Mapkucramm -
4acTh ~ CaMOCTOSITENIBHOM  paboThl  ydalmuxcs. KauecTBeHHO
BBIIIOJTHEHHOE 33/IaHWe — JTO I[I03TAllHOE IUTAHUPOBAHUE CBOWX
NECTBHNA, OTCIEXHBAHUE pE3YyIbTATOB CBoel paborhl. Ilokazatenem
YCIEITHOCTH BBIOOpA SBISIETCS €T0 MPOJYKT.

KpuTtepun oteHKHn: 000CHOBaHUE, JIOTUYHOCTh, YETKOCTD,
paIMOHAIBHOCTh

Tema 2.4 1IBeTHBIC
MeTalljIbl ¥ CILIABBI

Bup 3ansatus CamocrosiTesibHasA padoTa

Tekcr 3aganus:

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

Hean:

[IOBTOPUTHh M CHUCTEMAaTH3UPOBATh H3YUEHHBIH MaTepuajl, HAyIUTHCS
BBIIEMATh IJABHOE M OCHOBHOE, JIAKOHWYHO, KOMIIAKTHO M CXKaTo
W3JI0KUTh OTOOpaHHBIA MaTepuan, HaydUThCSl KIacCU(PULUPOBAThH
H3JIaraeMblii MaTepua o ypoBHSIM 3HAYMMOCTH.

PexoMeHaanmu 1o BbIIOJHEHUIO 3aIaHUSI:

JaHHple cpeacTBa  HArSIAHOCTH BBIMOJIHSIOT (hyHKLHIO
KOHCIIEKTHPOBaHUs MaTepuana. llpu 3amonHeHMHM CpaBHUTEIBHOMN
TabaMIbl HEoOXOAWMO BBIACIMTH IJIaBHOE B TeMe. JIakoHH4YHO,
KOMITAaKTHO, CXaTo M3JIOKUTh OTOOpaHHbIM Matepuan. Jloruka
MIOCTPOEHUSI TaOJIUL - OTPaKEHHE COAEPKATEIbHBIX CBSI3CH MEXKIY
eIMHHUIIAMU H3JaraeMold uH(OpManuy, UX 4eTKas KiaccuuKalus 1o
YPOBHSIM 3HAYUMOCTH.

Oranel paboThHI HaJl CpaBHUTENHHON TaOIUIIeH

1. IMonck nH(pOpManH

2. Ananu3 uH(popManuu

3. Ocmpbicnenue nHpOpMaLH

4. CunTe3 nHpOpMaLHH.

Kpurtepuu ouenku:

000CHOBaHHE, JIOTMYHOCTh, YETKOCTb, PAIIMOHAJILHOCTD

16




4 KOHTPOJIb
JUCIHHUIIVIMHBI

KOHTpOJIb M OLCHKa PE3YyJIbTAaTOB OCBOCHUA NUCHHUIJIMHBI OCYHICCTBIIACTCA ITPCIIOAABATCIIEM B

A ONEHKA

PE3YJIbTATOB

IIpOLIECCE TEKYIIEro KOHTPOJIS U IPOMEKYTOUYHOM aTTeCTallUu.

4.1 Texymmii KOHTPOJIb

Kontponupyemsie Kpurepuu onenku
KoHnTponupyemsble pasieisl pe3yJbTaThl HaunmenoBanue
Ne (Tembr) yueOHOM (MHAMKATOPbI OLIEHOYHOI'O
JUCLMIIMHBI JOCTHUKEHUS cpencTBa
KOMITETEHIINH )

1 |Pasgen 1 Crtpoenne u
CBOJCTBa METAJLJIOB

TeMma 1.1 Ooman

MK 1.3.3, TIK 4.3.2,0K

oruera |CM. HIKE
I10 BBIITOJIHCHUIO

OlleHKa

OCBOEHHUSI YUYEBHOM

nabopaTopHOH
XapaKTePUCTHKA u | 011
paboTHI,
CTpOeHHe METAJIJIOB
2 | Tema 1.2 CaoiicTBa | [1K 1.3.3, [1IK 4.3.2,0K YCTHBIN omipoc  |CM. HUXKE
MeTaJIJIOB 01.1
3 | Tema 1.3 MeToab! onenka oryera [CM. HUXKE
HCC/Ie0BAHM n 110 BBITIOJHEHUIO

HCNBITAHU I mMaTrepuaaoB

IIK 1.3.3, [IK 4.3.2,0K 11a00paToOpHOH 1

01.1

MPaKTUYECKON
paboTsl,

KpuTtepuu onieHKM NPaKTHIECKOT0 32 JaHUSA:

«5» (OTJIMYHO): BBICTABIISIETCS] CTYIEHTY, €CIIH pacdeTHasi U rpaduveckas 4acTH BBIITOJHEHBI B
MOJTHOM 00BeMe, perieHrne ohopMIICHO C COOMIOEHUEM YCTAaHOBJICHHBIX MPABUII; CTYJACHT CBOOOIHO
BJIQJICET TEOPETHUECKIM MaTepUAIOM, O€30IIIMO0YHO TIPUMEHSIET €T0 MPH PEIICHUN 3a1a4.

«4» (XOpomIO): BBICTABISAETCS CTYIEHTY, €CIM TPH BBIMOJHEHUH 3aJaHUs JIOMYIICHBI
HE3HAYUTEIIbHBIC OIIMOKH, pelIeHne OQOPMIICHO ¢ COOJIOICHUEM YCTAHOBJICHHBIX MPABHI; CTYACHT
cBOOOJTHO BJIaJICET TEOPETUICCKUM MaTEPHAIOM, O€30IMO0YHO MPUMEHSET €r0 NIPU PEIIeHUH 3a/1a4;

«3» (yIOBJIETBOPUTEIHHO): BBICTABISIETCSl CTYACHTY, €CJIM 3aJIaHUE BBIIIOJHEHO C «TPYOBIMID
omuOkamu, perieHrne ohopmiIeHO 6€3 COOII0ICHUS YCTaHOBJICHHBIX MPABHIT |

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

Kpurepun oueHkHu J1aGOpaTOPHOIo 3aHATHS:

«5» (OTIMYHO): BBIMOJIHEHBI BCE 3aJIaHUS JTa0OpATOPHON paboOThHI, CTYACHT YETKO M 0e3 OmUOOoK
OTBETHJI HA BCE KOHTPOJIbHBIE BOTIPOCHI.

«4» (XOpoIIo): BBITIOJHEHBI BCE 3aJaHHs JTA0OpAaTOPHOW pabOThI; CTYACHT OTBETWJ Ha BCE
KOHTPOJIbHBIE BOITPOCHI C 3aMECYAHUSMHU.

«3» (yIOBJIETBOPUTEIILHO): BBIMOJHEHBI BCE 3aJlaHMsl JIAOOPATOPHOM pabOThl ¢ 3aMECYAHUSIMU;
CTY/ICHT OTBETHJI Ha BCE KOHTPOJIBHBIC BOTIPOCHI C 3aMCUaHHSIMH.

«2» (HE 3aYTCHO0): CTYJCHT HE BBIMOJIHUJ WM BBITOJHWI HEMIPABUIILHO 3a/1aHuUs 1a00paTOPHOM
paboThI; CTYJICHT OTBETHJI HA KOHTPOJBHBIE BOIPOCHI ¢ ONIMOKAMHU MM HE OTBETUJI HA KOHTPOJIbHBIC
BOIIPOCHI.

4.2 IIpomexyTOUHASI ATTECTALHA

[Ipomexxyrounass arrectanusi OOYYarOIIUXCS OCYIIECTBISETCS IO 3aBEpPIICHUH H3Y4eHUs
JUCLMIUIMHBI ¥ TIO3BOJISIET ONPEAEIUTh Ka4eCTBO U YPOBEHD €€ OCBOCHMUS.

dopma NpoMEKYTOYHON aTTECTALMU N0 JUCHMILUIMHE «MaTepuanoBeIeHUE» DK3aMEH.

Pe3yabTaTsl 00yueHus OueHovHbIe cpeacTBa
(unpexc UJIK) IS TIPOMEKYTOYHOM aTTeCTAUMHU

IIK 1.3.3, [1IK 4.3.2,0K 01.1 OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:
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1. Krnaccudukanust KOHCTPYKIIMOHHBIX M CBIPHEBBIX

MaTepHasoB.

2. HasoBute cBolCTBa, KOTOPBHIMH 00J1aIal0T METAJLIBI.
3. Buibl KpUCTANTMYECKUX PEIIETOK, KOTOPhIE HMEIOT
METaJLIBL.

4. CTpoeHHe METaNTMYECKUX KPUCTAILIOB.

5. AHU3OTpONHUS KPHUCTAJUIOB.

6. AnoTponus MeTaJljIoB.

7. Kpucrannusauys MeranioB

8. O0sacTh MPUMEHEHUS 1IBETHBIX CILJIABOB,

Jukrant: 3aganue 1

PacummgpoBaTh Mapku CTajM, CIUIABOB U YyTYHOB (I10 MIEPEYHIO).
Ketic-3aganne?2

BriOpath MaTepuan s KOHCTPYKIUH 110 UX HAa3HAYCHUIO U

K 1.3.3, [1IK 4.3.2,0K 01.1 YCIIOBUSIM JKCILTyaTaIluu

Ketic-3aganue 3

Br100op Mapku nerupoBaHHBIX CTallel JUIsl IeTajeld B 3aBUCUMOCTH
OT UX Ha3HAYEHUS

Keiic —3amaun. 3amanue 1:

[IpogemMoHCTpUPOBATH U MOMIATOBO MOSICHUTH METOBI (TI0
MIEPEYHIO) UCCIIE0BAHUS CTPYKTYPhl METAJIOB U CILIABOB.
3aganwne 2 [IpogeMOHCTPUPOBATE BIIAJICHIE METOIUKOM
IMPOBCACHMA UCIIbBITAHUA METAJIJIOB HA TBEPAOCTD IO METOAY
Bpunemnsa u Poksenna.

K 1.3.3, 11K 4.3.2,0K 01.1

Kputepuu ouenku skzamena

- «OTIAMYHOY» - TEOPETUUECKOE COJIepKaHHE Kypca OCBOEHO MOJHOCTHIO, 6€3 MpoOesoB, yMEeHUs
chopMUpOBaHbI, BCE MPEIyCMOTPEHHbIE MPOrpaMMOi yueOHbIE 3aJaHMsI BBIMOJIHEHbI, KaYeCTBO HX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomIo» - TEOpPeTHYECKOe COJEpP)KaHHE Kypca OCBOEHO IOJHOCThbIO, 0e3 mpoOenos,
HEKOTOpble yMEHHUs C(HOPMUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMoOil yueOHbIe
3aJlaHUs BBIMIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

- «Y IOBJIETBOPUTENBHO» - TEOPETUYECKOE COJIEpPIKaHUE Kypca OCBOCHO YaCTUYHO, HO MPOOEIbI
HE HOCST CYILECTBEHHOTO XapakTepa, HeoOXOIuMble YMEHUS pabOThl C OCBOCHHBIM MaTepualioM B
OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoi oOyueHus yueOHBIX
3aJlaHUH BBINOJHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IePKAT OLINOKY.

- «HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJEepKaHUE Kypca HE OCBOCHO, HEOOXOJUMBIE
yMeHHUsI He c(hOPMUPOBAHBI, BHIIIOJIHEHHBIE YUYEOHbIE 3aJaHHsI COAEPKAT IPyOble OITNOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT' U

[Tpunoxxenue 1

[Ipu mpoBeneHNH TEOPETHUECKUX W MPAKTUYECKUX/IMa0OpAaTOPHBIX 3aHATUH HCIOJB3YIOTCS
CJIEAYIOIINE NEAATOTUYECKUE TEXHOJIOTHU:

Ne HasBanue [lenp ncronb3oBaHus [Inanupyemsblit Onucanue nopsaxa
n/m| oOpa3oBaTeNbHON oOpazoBaTenbHOI pe3ynbrar MCTIOJTb30BaHHUSI
TEXHOJIOTHH (C TEXHOJIOTUH UCTIOJTb30BaHHS (anroputm
yYKa3aHHUEM aBTOpa) 00pa3oBareabHOI IIPUMEHEHUST)
TEXHOJIOTUH TEXHOJIOTHH B
MPAKTUYECKON
npodecCuoHaATbHOM
JIeSITEITbHOCTH
1 [ MudopmarmonHo- [ToBbiIEHME IIpn Ha npotsxkenun
KOMMYHHUKAIIMOHHAs | KadecTBa 00pa30BaHUs uepes3 | HCIOJb30BAaHUN ypoka:
TEXHOJIOTUS aKTHBHOE BHEJIPEHUE NIpe3CHTAIIH UCTIOJIb30BaHUE
(M.B.Mouceesa. B BOCIIUTATEIIBHO- CHUKAEeTCs IIPE3ECHTALNH C
E.C.Ilonar. o0pa3oBaTelIbHBII Mpoliecce | 3aTpyAHEHUS ITOATOTOBJIEHHBIM
M.B.byxapkuHa)) MH(POPMAITMOHHBIX BOCHPUATHSA HOBOW | MaTepHaioM JJIs
TEXHOJIOTUI uH(bOpMaITUN BU3YaJIH3aINH U
ynobcTBa
BOCIIPUSTHS HOBOI
nHpopmaruu
2 | Texuomnorus Coznanue npobIeMHBIX CdopmupoBaHbI Drarnbl:
HpO6J'IeMHOFO CHTyaHHﬁ, a TaKxke HaBBbIKU - IOCTaHOBKA
00y4eHUS AKTHBHYIO BBIJIBIDKEHUS U poOIEMHOTO
(k. dprom, CAMOCTOATCILEYIO OTCTaHBaHHfII BOIIPOCA;
U.Jleprep COOCTBEHHOU TOUYKU | - TPOOIEeMHOE
JACATCIBHOCTD YHAMXCA O | s onps (runoTessl) | 3ajaHue U CO3/aHNe
1X paspeIICHUIO, B Ha pelIeHre po6IeMHOM
pe3yibTaTe 4ero pOOIIEMBI. CUTYAIIWH;
IPOUCXOIUT TBOPUECKOE BeipaboTanbl - OCO3HaHHe
OBIIaJICHUE CIIOCOOHOCTH K CYILIHOCTH
PO hECCHOHATEHBIMH HCCJIEIOBATENILCKUM | IPOOIEMBIL;
MeTo/1aM (aHanus, - BBIJIBUOKCHUE
3HAHUSIMH, HABBIKaMU,
MOJICTTUPOBaHUE, TUIOTHU3 110
YMCHHAMH, pasBUTHC HaAOIOICHUE U PEIICHUIO
MBICITHTCIBHBIX 9KCIIEPUMEHT, poOIeMbl (TIOUCK
criocoOHoCTEH, nabopaTopHble peleHui
(hopmupoBaHue UCCIICIOBAHMUS). poOJIeMBbI);
CIIOCOBHOCTH CdopmupoBansl - I0Ka3aTeabCTBO

CaMOCTOATCIIbHO YCBAUBATb
JIIOOBIE TTOHATHS U NeHCTBUS

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

WM ONIPOBEPIKEHUE
BBICKa3aHHOTO B
TUIIOTE3e
NPeITI0KECHUS
(obocHOBaHUE
BBIOPaHHOTO
BapuaHTa peIICHHs
npo6JeMbl);
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- IpOBEpKa

NPaBUIBHOCTH
perieHusI
IpOOJIEMBI;
- BBIBO/IBI TIO
PEILICHHIO
poOIEeMbI
3710poBbE O6ecnieunts oOyqaromuMess | u3KyabTMUHYTKH | DU3UOIOTHYECKH
cOeperaronye BO3MOKHOCTh COXpaHEHHs | CIIOCOOCTBYIOT 000CHOBaHHBIM
TEXHOJIOTUHU 37I0POBBS 32 EPHO/ HIOBBIICHHIO BPEMCHEM 1T
oGydeHNs B BHUMAaHHS, IPOBEICHUS
AKTUBHOCTH (GHU3KYIBTMUHYTKH
o6pasoBatenbHOM ydaiuecs Ha saBistrorest 30-40-5
YIpCKACHNH, HOCIEAYIOIEM MMHYTBI YPOKa;
C(hOpMHUPOBAThL y HETO 3Tare ypoka. JUTATENILHOCTh
HEO0OXOIUMBIE IS ITOTO (1)PI3KYJ'II>TMI/IHYTOK

3HAHUS, HAYIUTh
WCII0JIb30BAaTh MOJIy4YEeHHbBIE
3HaHUS B COBPEMEHHOMN
XU3HU. JlaHHBIE TEXHOJIOTHH
HaIpaBJIEHbI HAa YKPEIUICHHE,
COXpaHEHHE, a TAKXKe
(hopmupoBaHUE 30POBBS
00yJaronuxcs

cocTasisiet 1-5
muH. Kaxknas dus-
KYJIbTMHHYTKA
BKJTFOUAET KOMILICKC
n3 3-4 crenuaibHO
0100paHHBIX
YIpaXHEHUH,
MOBTOPSIEMBIX 4-6
pa3
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