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1 OBIIASI XAPAKTEPUCTHUKA PABOYEWA IIPOTPAMMBI YYEBHOUM

TACIATITAHBI

1.1 Heab 1 MeCTO TUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NPOrpaMMbl

PabGouass mporpamMmma y4ueOHOW JUCHHUIUIMHBI «MaTepualoBECHUE» SBISETCS YaCTHIO
MpOrpaMMbl  TOATOTOBKM  CIEIMAJIMCTOB  CpeJHEro 3BeHa 1o crnenuaidbHoctd  22.02.08
MeTanyprudeckoe mpou3BOACTBO (10 BUAAM MPOU3BOJACTBA). Pabouas mporpamMma coctaBiieHa st
OYHOH (HhOpPMBI OOYUECHUSI.

Lenp mucuumiavebl: (GOpMHpPOBAHME COBOKYITHOCTH 3HAHWW O CBOWCTBAaX W CTPOCHUU
MaTepuasoB, COc00ax MUX MONTYYEHHUS U YHIPOUYHEHHUS, O CTPOCHMM MAaTEpUAIOB M €ro BIMSHUS Ha
OCHOBHBIC (hM3MUECKUE, TEXHOJIOTUICCKUE U IKCIUTyaTallHOHHBIC CBOWCTBA, MEXaHUYECKHE CBOMCTBA
METAJJIOB U CIUIABOB, CIOCOOOB TEepMHYECKOH OOpabOTKM M MOJY4YeHHsS] KOHCTPYKIIMOHHBIX
MaTepHaioB.

Hucuumnuna «MaTepuanoBeqeHue)» BKIIOUYEHA B 00s3aTENbHYIO YacTh 00pa3oBaTeNbHOM
MIPOTPaMMBI.

1.2 Ilepevyenn MuIaHNpPyeMbIX pPe3yJIbTATOB OCBOCHHS M CIHHMIIJIHMHbI

ConeprxaHue AMCUUIUIMHBI OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOIIMXCSl K OCBOGHHUIO BHJIOB
JESTEIbHOCTH TPOrpaMMbl IOJITOTOBKM CIELUUAINCTOB CPEJHEr0 3BEHAa [0 CHELMAIBbHOCTH U
OBJIA/ICHUIO CJIEAYIOIINMU NMPO(PECCUOHATBHBIMU U OOIMMHU KOMIIETEHLUSIMMU:

[1K 2.1 BbIMOTHATH pacyeThl MapaMeTpoB TEXHOIOTMYECKUX MPOIECCOB 00Pa0OTKH METAIIOB
JaBJICHUEM, pabOThl 000PYAOBaHUS, XaPaKTEPUCTUK HCXOAHBIX 3aT0TOBOK M METAJJIONIPOAYKIUH.

I[IK 2.2 OcymecTBiasiTh MEpONpPHUATHS IO IOATOTOBKE 3aroTOBOK K Ipoleccy o0paboTKu
METaJJIOB J1aBICHUEM.

[1K 2.3 BecTu TeXHOIOTHYECKUH Mpoliecc 00pabOTKH METAJUIOB JTABICHUEM B COOTBETCTBHH C
TpeOOBaHUSAMU HOPMATUBHON, TEXHOJIOTHYECKOM JOKYMEHTAIUH.

IIK 2.4 KoHTponupoBaTh W KOPPEKTHUPOBaTh TEKYIIME OTKIOHEHHUS OT 33JaHHBIX BEJIUYHMH
[apaMeTpoB U MOKa3aTesiel TEXHOJIOTHYECKUX MPOoLeccOB 00pabOTKU METAJIOB /1aBJICHUEM.

OK O01. BeiOupars cnocoObl pemieHus 3afad  NpOoPECCHOHAIBHON  JEeSTeNbHOCTH
IIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Vcnonp3oBaTh COBpEMEHHBIE CpE€ACTBa IIOWMCKA, aHajdu3a W HHTEpHpeTaluu
uHbopManuu ¥ WHGOPMALMOHHBIE TEXHOJOTHUHM JUIl BBINOJHEHHUS 3ajad MNpoQecCHOHANTbHOM
JESTENbHOCTH.

Pe3ynbTaThel OCBOEHHS IUCHUIUIMHBI COOTHOCSITCSI C IJIAHUPYEMBIMU pe3yJlbTaTaMH OCBOEHUS
o0pa3oBaTenbHON MPOrpaMMel, ipeAcTaBieHHoM B pasnene 4 [IIICC3
TpebGoBaHMs K pe3ynbTaTaM OCBOECHHUS JUCITUILINHBI

Pe3y.]'IBTaTBI OCBOCHUA

Hunexe MAK Ymeer 3HaeT
[1K 2.1.2 BoinosHsgeT pacyeTsl VY1 2 onpenensarts pusnueckue | 31 1 3aKOHOMEPHOCTH
I1apaMeTPOB TEXHOJIOTUYECKUX CBOICTBa MaTEpUAJIOB, | MPOLIECCOB KPUCTAIU3ALUU U
MPOLIECCOB 00PaOOTKHU METANIOB | TPUMEHSIEMbIX B | CTpYKTypooOpa3oBaHUs
JaBJICHUEM METAJLITyprUuECKOM METAJIJIOB U CILIABOB;
MIPOU3BO/ICTBE;

I1K 2.2.1 ITonGupaet pexumsbl Y1 1 uccnenoBarb CTpyKTypy | 31 1 3aKOHOMEPHOCTHU
MOATOTOBKH MMOBEPXHOCTHU U CBOMCTBAa MeTajyla NpH | MPOIECCOB KPUCTAIU3ALUUU U
3aroTOBOK ITOMOLIHA CTPYKTYpOOOpa3oBaHUs

MeTaIOrpapuIECKOTO
00opynoBaHUs;

VYV 2 onpenensts Gpu3nvecKue
CBOICTBa MaTepuaos,
MMPHUMCHACMBIX B

METAIJIOB | CIIaBOB,;
31 2 xnaccupuKanuio 1e(eKTos,

IMPUYUHBI BO3HUKHOBCHUS
nedeKToB M CIOCOOBI  UX
yIAJICHHS;
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METAJLTypruuecKoM

MIPOU3BOJICTBE;

V1 3 ONPEACIISITh
MapKHUpOBKM  METalIOB U
CILIABOB;

IK 2.3.2 Ornpenenser
TEXHOJIOTUYECKUE PEKUMBI
TEXHOJIOTUYECKUX TPOLIECCOB

Y1 1 uccienosarb CTpyKTypy
U CBONMCTBA MeTajyla NpH
MTOMOIIN
MeTaJIorpaguueckoro
00opymOBaHUs;

VY 2 onpenensats Gpuznyeckue
CBOMCTBA MaTepHUaos,
MIPUMEHSIEMbIX B

31 3 XUMUYECKHUI COCTaB MapoK
cTanu u YYT'YHOB,
KIACCU(UKALUIO METAUIOB |
00JacTH UX MPUMEHEHUS;

31 4 crpoeHHe U CBOICTBa
METaJIJIOB, METO/IbI ux
MCCIICIOBAHMS,

METAJLTyPrHYECKOM
MIPOU3BO/JICTBE;
Yo 3 OIIpEeAEIIATh
MapKUpOBKM  METAJUIOB U
CIUIaBOB;
IIK 234 IIpoBogut | Yo 4 omnpenensth Buubl | 31 4 CTpo€HHE U CBOMCTBa
TEPMUYECKYIO 00paboTKy | METaIOB 10 | METaJUIOB, METO/bI ux
U3 J1eIHi MUKPOCTPYKTYPE; WCCJICIOBAHMSI,
I[IK 2.4.2 OuenuBaer kauyecTBO | ¥ | uccienoBaTh CTPYKTYpYy | 34 4 CTpOeHHME U CBOWCTBA
BBIMTYCKaeMOU MPOAYKLIUU W CBOICTBa MeTallla TpU | METaJIOB, METO/IbI ux
TTOMOIITA WCCJICIOBAHHSI,
MeTaIorpaguueckoro
000opyI0BaHUs;
Yo 4 omnpenensith  BUIBI
METAJIJIOB 1o
MHUKPOCTPYKTYPE;
OK 01.1 Omnpenensier Yo 01.01 pacno3HaBatb
npodeccHoHaNbHYIO 33/1a4y C 3amaqy W/uiau  mpobieMy B
y4eToM MpoheCcCHOHATBHOTO 1 NpopeCCUOHAIIBHOM ~ W/WJIH
COLIMAJIbHOTO KOHTEKCTA, COILIMAJIbHOM KOHTEKCTE
coCTaByseT IuIaH aercteui g €€ | Yo  01.02  amammsuposath | 30 01.02 TOpsaoK  OICHKH
pellIeHus, peaanu3yeT ero, B ToM 3ala4y W/WiIM TpobleMy U | pe3ylbTaToB  pelleHHs]  3aaa4y
YHCIIe C Y4ETOM U3MEHAIOIUXCA | BEICTATh €€ COCTaBHBIC | MPOQECCHOHATBHON
yCIIOBUH, U OIICHUBAET 4acTH JIESITENIbHOCTH;

pe3yIbTaThl PEIICHUS
npodeccnoHanbHOM 3a1a4u

Yo 01.03 ompenensth 3Tarbl
pelieHus 3a/1auu;

Yo 01.04 cocraBiasgTh IUIaH
JIENCTBUI;

Yo 01.05 OIIpEACIIATh
He00X0IMMBIE PECYPCHI;

Yo 01.06 peanu3oBbIBaTh
COCTaBJICHHBIN TIJIaH;

Yo 01.07 OlLIEHUBATh
pe3yiapTaT W TOCIEACTBUS
CBOHUX JeUCTBUM
(camoCTOATETHHO WM C
TTOMOIITbI0 HACTABHUKA);
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OK 01.2 OcymectBiasieT MOUCK
uHpopManuy, HEOOXOIUMOU st

Yo 01.08
3¢ PEeKTUBHO

BBIABJIATH n
HUCKaTh

30 01.03 OoCHOBHBEIE MCTOYHUKH
uHpOpMAlUM U PECypChl s

pelieHus 3a1a4n u/uny | “tHGopMaIio, HeOOXOIUMYIO | pelIeHUsT 3aJady W MpoliieM B

poOIEMBI. JUIL peUleHrs 3aJadd W/WiM | TpoQecCHOHaTbHOM U/
pOoOGIIEMBI; COLIMAJILHOM KOHTEKCTE;

OK 01.3 JlemoHCTpUpYyeT HaBBIKU 30 01.04 AT OPUTMBI

paboTel B TPOQECCHOHATILHOW U BBITIOJTHCHUS pabor B

CMEXHBIX chepax

po(heCcCHOHATLHOW U CMEKHBIX
001acTIX;

30 01.05 wmetomsl paboThl B
npodecCHOHATBHON M CMEXHBIX

chepax;
OK 02.1 Omnpenenser 3amauu u | Yo 02.01 ompenensats 3amauu | 30 02.01 HOMEHKJIaTypy
HMCTOYHHUKHU TMOMCKA B 3asIBJICHHBIX | JUIsl TOMCKA HH(MOpMAIUK; WH(POPMAIIMOHHBIX HMCTOYHUKOB,
YCIIOBUSIX Yo 02.02 OTPEIEHATh | IPUMEHIEMBIX B
HEOOXOIMMBbIE HMCTOYHMKH | TPOdheCcCHOHATHHOU
nH(pOopMaInu, JIeSITEIbHOCTH;
Yo 02.03  muaHupoBathb

IIPpOLCCC ITONUCKA,

1.3 O6ocHOBaHHE YaCOB Y4eOHOH TUCHMILIMHBI B PAMKAX BAPHATHBHOW YaCTH

Jlononuutenb | JlOIMOJHUTEIbHBIE
HBIC 3HaHUsl, YMECHHUS,
npodeccruoHan HaBBIKU
bHBIE
KOMIIETECHITUH

Howmep u Ob6wveMm
HAaUMEHOBaHUE 9acoB
TEMBI

O0ocHOBaHUE BKIIFOYCHUS B
pabouyro mporpammy

Tema 1.3 Metonst 8
HUCCIICIOBaHUN U
HACITBITaHUH
MaTepuanoB

JIOTIOTHUTENBHO U3YYarOTCs
METOZBI UCCIIEA0BAaHUN U
WCIIBITAHUN MaTepuasoB,
IIPUMEHSEMBIE B TPYIIIE
xomnanuit [TAO «MMK»

Tema 2.2 UyryHsl 8

JIOTIOJTHUTENBHO U3Y4YaroTCs
BU/JIbI ¥ METO/BI UCCIIEA0BAHUS
YYI'yHOB, [IPUMEHSEMBIE B
rpymnmne komnanui [TAO
«MMK»

Tema 2.3 Cranu 8

JIOIOTHUTENBHO U3Y4arOTCs
BH/JIbl U METOABI UCCIIEA0BAHUS
CTaJId, IPUMEHSEMbIE B TpYIIe

xomnanuit [IAO «MMK»

Bcero akagemuyeckux 4acoB yd4eOHOW NUCIMIUIUHBI B

paMKax BapHaTHBHOﬁ qaCcTu

24
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2 CTPYKTYPA M COJAEP)KAHUE YYEBHOU JJUCHUILIAHBI

2.1 Tpyn0oeMKOCTb OCBOEHHS IM CHUTLITHHbI

HauMenoBanue cocTaBHBIX YacTeil

O0BeM B yacax

B T.4. B popme
NMPaKTHYECKOM

AUCHUTLTHHBI
NMOJITOTOBKH

TEOPETHYECKHUE 3aHIATHS (JISKIIMH, YPOKH) 30 0
MPAKTUYECKHUE 3aHATHS 30 30
J1a00paTOPHBIE 3aHATHS 20 20
KypcoBast paboTa (IIpOeKT) 0 0
caMOCTOsATeNIbHAs paboTa 4 0
MIPOMEKYTOYHASI aTTECTAIIHS 12

dopmMa IpoOMEKYTOUHOU aTTECTALUU — IK3AMEH
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2.2 TemaTnyeckuii MJIaH U cojiepKaHue Y4eOHOH TUCHUTLIUHBI

Oo0Bbem, akaj.

4/ B TOM
Koanl
HanmenoBanme pa3ne/ioB Coaep:xanue yueOHOIro MaTepuasia u ee s Kox UIK | ocBauBaeMbIx
U TeM (opMBbI OpraHu3anu AesiTeJILHOCTH 00y4al0INXCs (bopme . | HOK, OK 3JIeMEHTOB
NPaKTHYeCKOMH .
KOMIIeTeH Uil
NMOAr0TOBKH,
akajg 4
1 2 3 4 5
PA3JIEJI 1 CTPOEHUE U CBOMCTBA METAJLJIOB 20/12
Tema 1.1 O0mas Coaep:xanue yueOHOT0 MaTepHaJia 4/2
XapPaKTEePUCTHKA U OO0mme cBeAeHUsT O MeTaiaX. KpucTtaimmyeckoe CTpoeHue 2/0 IIK 2.1.2 3n1
CTPOEHUE METAJLI0B metaioB. [lomumopdusm. CrpoeHue TBepAbIX Teld. AHU3OTPOMMS. IIK 2.2.1 3n2
JeheKThl KpUCTAIUTMYECKOTO CTPOSHHUS METAJLIIOB K 2.3.2 3n4
K 2.3.4 30 01.02
[IK 2.4.2
OK 01.1
B TOoM 4ncJIe IPaKTHYECKUX U J1a00paTOPHBIX padoT 212
Jlabopatopnoe 3anstue Nel. HM3ydenwe mnpuHnMma padboThl H 2/2 K 2.2.1 VYnl
yCTpOMCTBa MeTajutorpaguueckoro Mukpockona 4XB IIK 2.3.2 Y0 01.02
K 2.4.2 Y0 01.03
OK 01.1 Vo0 01.04
OK 02.1 Yo 01.05
Y0 01.06
Y0 01.07
V0 02.01
Y0 02.02
Y0 02.03
Tema 1.2 CBoiicTBa ConeprxaHue y4eOHOro Mmarepuasa 2/0
MeTaJLJIOB Pur3nyeckue CBOKMCTBA METAIIOB. XUMUYECKUE CBOKWCTBA METAJLJIOB. 2/0 K 2.1.2 3n1
Mexanuueckue CBOMCTBA METaJIOB. TexHomornueckue, 1K 2.2.1 302
JKCILTyaTallMOHHbIE, CBOMCTBA METAJUIOB IIK 2.3.2 3n4
K 2.3.4 3001.03
1K 2.4.2
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OK 01.2

Tema 1.3 MeToabl
HCCJaeI0BAHUH U
HCIBITAHUH MATePUAJIOB

ConeprxaHue y4eOHOro MaTepuasa 8/6
MakpoCKOIMYECKU  aHaJu3. MuUKpoCcKOnUYeCcKui aHasus. 2/0 K 2.2.1 VYol
UccnenoBanue  MHUKpPOCTPYKTYpbl. McHbITaHus  MEXaHHMYECKHUX K 2.3.2 Yo 01.02
cBOMCTB. Hepaspyiaroniue MeTo1bl KOHTPOJIS 1K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Y0 01.06
Yo 01.07
Y0 02.01
Yo 02.02
Y0 02.03
B TOM YHc/Ie MPaKTHYECKHX U JJa00PATOPHBIX padoT 6/6
JlabopaTtoproe  3anarue  Ne2.  MUKpPOCKONHUYECKHH  aHAuU3. 212 K 2.2.1 VYnl
[TpuroroBiaeHue MukponuMdos 1K 2.3.2 Vo0 01.02
K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Yo 01.06
Y0 01.07
Y0 02.01
Y0 02.02
Y0 02.03
[Ipaktuueckoe 3ansitue Nel. dusmyeckue CBOWCTBA METALIOB W 212 K 2.1.2 VYn2
METO/bl UX U3YUYECHHUS IIK 2.2.1 VYo 01.02
IK 2.3.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Y0 01.06
Y0 01.07
Y0 02.01
Y0 02.02
Y0 02.03
[Ipaktuueckoe 3anstue Ne2. OmpeneneHue yIenpbHOTO Beca 2/2 [IK2.1.2 V2
MaTEpUajIoB 11K 2.2.1 Y0 01.02
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1K 2.3.2 Y0 01.03
OK 01.1 Y0 01.02
Tema 1.4 Mexanudeckne | Cojep:kaHue yueOHOT0 MaTepHaJia 6/4
CBOICTBA METAJLIOB U HcnbiTanuss 1pu  CTaTUYECKUX Harpy3kax. Hcnoeltanus 1pu 2/0 K 2.1.2 3n1
METOAbI MX HCIIBITAHUA | IMHAMHYECKUX HArpy3Kax IIK 2.2.1 3001.02
OK 01.1 30 01.04
OK01.3
B ToM 4nc/ie IpakTHYeCKUX U J1a00paTOPHBIX padoT 4/4
Jlaboparopunoe 3ansitue Ne3. OmpeneneHue TBEPAOCTH CTaIH H 4/4 K 2.2.1 VYnl
CIUIaBOB 110 MeToay bpunenns u Poksenna 1K 2.3.2 Y0 01.02
I1K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Y0 01.05
Y0 01.06
Yo 01.07
VYo 02.01
Y0 02.02
Y0 02.03
PA3JIEJI 2 CTPOEHME U CBOMCTBA CILJIABOB 50/32
Tema 2.1 OcHoBbl Teopun | Coaepskanue y4eOHOro MaTepuajia 12/6
CILJIABOB OcHoBHBIE CcBeaeHUS O cIiuiaBax. Pa3pl MeTAJUIMYECKUX CILJIABOB. 4/0 I[IK 2.3.2 314
Junarpamma cocrostaus «OKene3o-ieMeHTUuT». JlnarpaMma cOCTOSHUS IIK 2.3.4 3001.02
«Keneso - yraepon» 1K 2.4.2 30 02.01
OK01.1
OK 02.1
B TOoM 4nc/ie NpaKTHYeCKHX U J1a00paTOPHBIX padoT 6/6
[TpakTaeckoe 3aHstue Ne3. TlocTpoeHue amarpamMM COCTOSHUS 2/2 K 2.1.2 VYn2
CIUIaBOB C MCIOJIb30BAaHUEM METO/A TEPMUUECKOIO aHAIN3A IIK 2.2.1 VYo 01.01
K 2.3.2 Y0 01.02
OK 01.1 Y0 01.03
OK 02.1 Yo 01.04
Y0 01.05
Y0 01.06
Y0 01.07
Y0 02.01
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Y0 02.02

Y0 02.03
ITpaktnueckoe 3amsatue Ned. TloctpoeHue aumarpamMM COCTOSIHUS 212 IIK 2.1.2 VYn2
CIUIaBOB IIK 2.2.1 Yo 01.01
K 2.3.2 Yo 01.02
OK 01.1 Y0 01.03
OK 02.1 Yo 01.04
Yo 01.05
Y0 01.06
Y0 01.07
Y0 02.01
VY0 02.02
Y0 02.03
JlaboparopHoe  3aHsatMe  Ned.  M3yuyeHue  MHUKpPOCTPYKTYpPBI 2/2 IIK 2.2.1 Va1l
YIJIEPOJIUCTOM CTAJIM B PABHOBECHOM COCTOSIHUU 1K 2.3.2 Vo0 01.02
1K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Y0 01.06
Y0 01.07
Y0 02.01
VYo 02.02
Y0 02.03
CamocTosiTeIbHAs padoTa 00yYalommXxcst 2/0
Pemenne 3amau 2/0 [IK 2.2.1 Vnl
1K 2.3.2 Yo 01.02
I1K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Y0 01.06
Y0 01.07
Yo 02.01
Y0 02.02
Y0 02.03
Tema 2.2 YUyrynsi Copnepxxanue y4eOHOIro MmarepuaJia 8/4
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Knaccudukanust ayryHoB (nepeneiabHbli, CeHaIbHBINA, TUTCHHBIN, 4/0 1K 2.3.2 313
BBICOKOIIPOYHBINA,  KOBKHM, JIETHPOBAHHBIA, OCIBIA,  CEpBIi, I[IK2.34 31 4
MoauduuupoBanHelii). CBoiicTBa uyyryHa. BeluiaBka dyryHa. 1K 2.4.2 30 01.02
MapxkupoBka uyryHa OK 01.1 3001.03
OK 01.2 30 02.01
OK 02.1
B TOM Ymc/ie MPaKTHYECKUX M JJa00PATOPHBIX padoT 4/4
JlabGopaTtopuoe 3anstue NoS. OnpeneneHue BUI0B UyryHa 2/2 K 2.1.2 Vnl
[IK 2.2.1 VYn2
1K 2.3.2 V4
K 2.3.4 Yo 01.02
1K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Y0 01.05
Y0 01.06
Y0 01.07
VY0 02.01
Y0 02.02
Y0 02.03
[Ipaktuueckoe 3ansTHe Neb. IlocTpoeHHe KpHUBBIX OXJIAKICHHS 2/2 K 2.1.2 Yn2
(HarpeBa) U aHaJIM3 MPEBPALLCHUH, TPOUCXOAAIIMX B UyTyHaX IIK 2.2.1 Y0 01.02
K 2.3.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Y0 01.05
Y0 01.06
Y0 01.07
Y0 02.01
Y0 02.02
Y0 02.03
Tema 2.3 Craan Conep:xanue yueOHOTro MaTepuaJia 14/10
Knaccudukanus cranm HazHAuYEHUIO, MO XHUMHUYECKOMY COCTaBy. 4/0 IIK 2.3.2 3n3
Knaccudukanust cramm mo cmoco0y NpOU3BOJACTBA, IO CIOCO0Y K 2.3.4 314
BBIIUIABKU. YTJIEpOAUCThIE cTanu. JlerupoBaHHble cranu. BriusHue IIK 2.4.2 30 01.02
JETUPYIOUIUX 3JIEMEHTOB Ha CTPYKTYpy UM CBOMCTBa CTaJlH. OK01.1 30 01.03
WNHcTpyMeHTanbHbIe cTani. MapKupoBKa CTalu OK 01.2 30 02.01
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OK 02.1

B ToM 4nc/ie NpakTHYeCKUX U J1a00paTOPHBIX padoT 10/10
[Ipaktnueckoe 3anarue Ne6. OmnpeneneHue BUIA, XUMHUYECKOTO 4/4 [1IK2.2.1 Vn3
COCTaBa M HA3HAYEHUS CTaJU 10 MApPKUPOBKE K 2.3.2 Y0 01.08
OK 01.2 Y0 02.01
OK 02.1 Y0 02.02
Y0 02.03
JlabopaTtopnoe 3anstre Ne6. MukpoaHaiius JISTHPOBAHHBIX CTaJICH 4/4 K 2.2.1 VYnl
1K 2.3.2 Yn4
1K 2.3.4 Y0 01.02
[IK 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Y0 01.06
Yo 01.07
Y0 02.01
Yo 02.02
Y0 02.03
[Tpaktuyeckoe 3ansTHe Ne7. IlocTpoeHHE KpPUBBIX OXJIAXKACHUS 2/2 IIK 2.1.2 Yn2
(HarpeBa) U aHaJIU3 MPEBPALICHUM, TPOUCXOIAIINX B CTAIAX IIK 2.2.1 Y0 01.02
IIK 2.3.2 Y0 01.03
OK 011 Yo 01.04
OK 02.1 Yo 01.05
Y0 01.06
Y0 01.07
Y0 02.01
Y0 02.02
Y0 02.03
Tema 2.4 IIBeTHBIC Copnepxanue y4eOHOIro MaTepuaJa 16/12
MeTaJLlJIbI M CILJIABbI Jlatynu. bpon3bl. CrutaBel altOMUHMS U TUTaHa. Meap U €€ CIUIaBBbl. 2/0 K 2.3.2 313
AOMUHUN U €ro cruiaBbl. TuUTaH, MarHui W ux cruiaBel. [Ipumnou. IIK2.3.4 314
AHTHQPUKIIMOHHBIE CIIaBbl. [IpoW3BOACTBO IBETHBIX METAIJIOB U 1K 2.4.2 30 01.02
CIUIaBOB. MapKHUpOBKa CIJIABOB LIBETHBIX CILIABOB OK 01.1 3001.03
OK 01.2 30 02.01
OK 02.1
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B ToM unciie npakTHYeCcKUX U J1a00paTOPHBIX padoT

12/12

[Ipaktuyeckoe 3anstue Ne8. Ompenenenue BUAa, XUMHUYECKOTO 4/4 IIK 2.2.1 Yn3
COCTaBa M Ha3HAYECHUS CIUIABOB I[BETHBIX METAJJIOB 110 MAPKHUPOBKE 1K 2.3.2 Yo 01.08
OK 01.2 Y0 02.01
OK 02.1 Y0 02.02
Y0 02.03
[Ipaktnueckoe 3ansTue Ne9. BpiOOp MapKku CIUIABOB IIBETHBIX 4/4 K 2.2.1 VYn3
METaJUIOB JUIsl KOHKPETHBIX JeTanei 1K 2.3.2 Yn4
K 2.3.4 Yo 01.02
[IK 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 01.2 Y0 01.05
OK 02.1 Y0 01.06
Y0 01.07
Yo 01.08
Y0 02.01
Y0 02.02
JlaboparopHoe 3ansTue No7. M3yueHHME MHKPOCTPYKTYpbI LIBETHBIX 2/2 IIK 2.2.1 Va1l
CILJIABOB K 2.3.2 Y0 01.02
K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Y0 01.06
Y0 01.07
Y0 02.01
Y0 02.02
Y0 02.03
[TpakTuaeckoe 3ausaTue Nel0. M3yueHne alFOMUHUEBBIX CIUIABOB 212 K 2.1.2 VYn2
IK 2.2.1 V3
IK 2.3.2 Y0 01.02
OK 01.1 Y0 01.03
OK 02.1 Yo 01.04
Yo 01.05
Y0 01.06
Yo 01.07
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Y0 02.01

Y0 02.02
Y0 02.03
CamocrosiTeibHast padoTa 00y4YaomMXxcst 2/0
IIpakTnueckoe 3aganne «MapKy IBETHBIX METAJJIOB U CIIJIABOB» 2/0 [1IK2.2.1 Vn3
1K 2.3.2 Y0 01.03
OK 01.1
PA3JIEJ 3 CIOCOBBI OBPABOTKHN METAJIVIOB 14/6
Tema 3.1 OcHOBBI Coaep:xanue yue0HOro MaTepHaJia 4/2
TepMu4eckoii 00padorkn | Bugsl  tepmmyeckoii  00paboTku. Da3oBble M CTPYKTYPHBIE 2/0 IIK 2.2.1 3n2
MIPEBpaIICHHS MPU TepMHUUECKOW 00paboTke. BimsiHue TepMuyeckoin 1K 2.3.2 304
00paboTku Ha cBoiicTBa. OTKHUT, HOPMAIHM3AIMS, 3aKaJKa, OTIYCK, K 2.3.4 30 01.02
UCKyCCTBeHHOE cTapeHue. JlepexTsl u Opak MpH TePMUYECKOM [IK2.4.2 3001.03
obpaboTke OK 01.1 30 02.01
OK 01.2
OK 02.1
B ToM 4nc/ie IpaKkTHYeCKUX U J1a00paTOPHBIX padoT 2/2
JlaGopatopHroe 3anatue Ne8. Tepmuueckas 06paboTka cranu 212 IIK 2.1.2 Va1l
IK 2.2.1 Vo2
K 2.3.2 V4
1K 2.3.4 Y0 01.02
[IK 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Y0 01.06
Y0 01.07
Y0 02.01
Y0 02.02
Y0 02.03
Tema 3.2 Xumuko- Copnepxanue y4eOHOIro MaTepuaJa 2/0
TepMHYecKas U OcHoBHBIE  CBeleHUS O  XMMHKO-TEPMHUYECKONl  00paboTke 2/0 [IK 2.2.1 3n2
TepMOMeXaHHYecKast JKEJIE30yIIIEPOJUCTEIX  CIIaBOB.  lleMeHTanus, a3o0TUpOBaHWUE, IIK 2.3.2 3n4
00padoTKa CIJIaBOB [IHOHUPOBAHHUE, HUTPOIIEMEHTAITMS METAJUIOB U CIIJIABOB [IK 2.3.4 3001.02
1K 2.4.2 3001.03
OK 01.1 30 02.01
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OK 01.2

OK 02.1
Tema 3.3 Conep:xkaHue yueOHOro MaTepHaJia 5/2
Koncrpykuuonnsie cranu | O6mme cBenenuss o0 OMJI. IIpokaTka, mpeccoBaHHe, BOJIOYCHHE. 3/0 [IK 2.2.1 312
00111ero Ha3HAYeHUS U KoBka, mrTammoBka. TpeOoBaHMs K HWHCTPYMEHTAJIBHBIM CTaJISIM, K 2.3.2 313
JIETHPOBAHHbIE CTAJIH. yCcIoBHA HMX OJKCIutyaranuu. Kiaccudukamus HHCTPYMEHTAIbHBIX I[IK 2.3.4 3n4
HNHcTpyMeHTAIBHBIC CTajieH, CTaau ) PEXKYIIEero MHCTPyMEHTa [IK2.4.2 30 01.02
cTaJIn OK 01.1 3001.03
OK 01.2 30 01.04
OK 01.3 3001.05
OK 02.1 30 02.01
B ToM 4nc/ie IpaKkTHYeCKUX U J1a00paTOPHBIX padoT 2/0
[Ipaktnueckoe 3anstue Nell. V3yueHue yriaepoAMCTBIX H 212 IIK 2.1.2 Vo2
JIETUPOBAHHBIX MHCTPYMEHTAIBHBIX CTaJIEH IIK 2.2.1 Yn4
[IK 2.3.2 Yo 01.02
1K 2.3.4 Y0 01.03
I1K 2.4.2 Yo 01.04
OK 01.1 Yo 01.05
OK 02.1 Y0 01.06
Y0 01.07
Y0 02.01
Y0 02.02
Y0 02.03
Tema 3.4 3ammra ConeprxaHue y4eOHOro Mmarepuasa 3/2
MeTaJLIOB 0T Koppo3uu | O0mue cBefeHUs O KOppo3uH. XUMHUYECKas M 3JIEKTPOXUMHUYECKast 1/0 IIK 2.3.2 3n3
Koppo3us. MeTtonpl 3amuTel 0T Koppo3uu. KopposuitHo-cToiikue [IK2.3.4 314
CTaJIM U CILJIaBbI IIK 2.4.2 3001.02
OK 01.1 3001.03
OK 01.2 30 02.01
OK 02.1
B ToM 4uc/ie IpaKkTHYeCKUX U J1a00paTOPHBIX padoT 2/2
[Tpaktuyeckoe 3anstre Nel2. 3amuTa METAIIIOB OT KOPPO3UU 2/2 IIK 2.1.2 Yn2
K 2.2.1 Y0 01.02
IIK 2.3.2 Y0 01.03
OK 01.1 Yo 01.04
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OK 02.1

Y0 01.05
Y0 01.06
Y0 01.07
¥002.01
Y0 02.02
Y0 02.03

HpOMe)KYTO‘IHaH aTTrecranus

12

Hrtoro

96/50
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2.3 IlepeyeHb NPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH
Homenknarypa mpakTudeckux U J1JaOOpaTOpHBIX 3aHATHI J0DKHA oOecreurBaTh OCBOCHHE HAa3BaHHBIX B paszzene 1.2 paGouell mporpaMMbl

YMEHHUH.

Tembl 1a00paTOPHBIX U MPAKTUICCKUX
3aHATUU

Coneprxanue (KpaTKoe OIHUCAHKE)

Crienaau3upoBaHHOE 000pyI0BaHHUE,
TEXHUYECKHE CPEICTBA, MPOIPAMMHOE
oOecrieueHne

PA3JIEJI | CTPOEHUE 1 CBOUCTBA METAJIJIOB

JlaboparopHble 3aHATHS

Jlaboparopuoe 3anstue Nel. M3yuenue

I/ISY‘ICHI/IC KOHCTPYKIUH, IIPpHHIOHIIA ﬂeﬁCTBHH n IIpaBHJI

Meramnorpadgudeckuii Mukpockorn 4XB,

OpUHIUNA paboThl W YCTPOMCTBA | OKCIUIyaTallMd  MHBEPTHPOBAHHOTO  MHUKPOCKONA ISl | KOMILJIEKT MUKPOULUTH(OB

METaIOTpaUueckoro  MHKPOCKOIA | MeTaJiorpaduuecKkux ucciea0BaHnui

4XB

Jlaboparopnoe 3aHATHE No2. | U3yyenne  METOAMKM  M3rOTOBIEHHUS U  TpaBieHusa | OTpe3Hoil  cTaHOK,  HUIM(OBAIBHO-

Mukpockonuyeckui aHamM3. | MeTaIorpaduIecKux UUIMQOB JUIS TOCIEAYIONIET0 WX | MOJIMPOBAIBHBIA  CTAaHOK, TMpecc s

[TpuroToBnenne MUKpOILTH(HOB nccaea0BaHus ropsuen 3alpecCOBKU 00pas1os,
MHKPOCKOII MeTaJIorpapUUecKuid,
o0pasibl JUISL MUKPOAHAJIN3a,
uuiidoBanbHas Oymara, alnMasHasl 1acra,
pEaKTHUBBI JUTSt TpaBJIEHUA,
¢unbTpoBaNbHAsg Oymara

JlaGopatopHoe 3aHATHE Ne3. | Onpenenenue TBeproctu no bpunemno u Poksemty VYHuBepcanbHBI  TBepoMep, Habop

Ompenenenue TBEPAOCTH CTAIH U METaJUTMYECKUX 00pa3iioB

CIUIaBOB 1O Meroay bpunemns wu

Poksemra

ITpakTHueckue 3aHsITH

IIpakTnueckoe 3aHATHE Nel. | MU3yuyenue Qu3nueckux CBOWCTB MeTajuioB, MeToAoB ux | He TpeOGyercs

®u3nyeckrue CBOMCTBA METAUIOB W | ONPEACICHUS

METOJIbl UX U3YyUEHUS

[TpakTrueckoe 3aHSTHE No2. | Onpenenenue MIOTHOCTU U YAECIBHOTO BECa MECKa, TPaBus U He tpebyercs

Omnpenenenue yAEIBHOTO Beca | meOHs

MaTepUajoB

PA3JIEJI 2 CTPOEHUE I CBOUCTBA CIVIABOB

JlaGopaTopHbIe 3aHATHS
JlaGopatopHoe 3anstue Ne4. M3yuenue ‘ N3yueHue mpeBpalicHUd B CILIABaX CUCTEMBI KEJIE30- ‘ Mukpockon MeTaJuIorpaduyecKuid,
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MUKPOCTPYKTYPBI YIJIEPOTUCTON CTAalM | IEMEHTHT W CTPYKTYPhl CTaleld pa3IUYHOrO0 COCTaBa B | KOMIUIGKT  MHKPOUUIU(OB cTajei,
B PABHOBECHOM COCTOSTHHH PaBHOBECHOM  COCTOSIHMM, OINpEACICHUE  COJEpXKaHHA | adbOoM c ¢dororpadpusmu
yrJiepojia B UCCIEAYEMBIX CTAIAX U UX MapKU MHUKPOCTPYKTYP
Jlaboparopuoe 3aHATHE No5. | AHanu3 CTPYKTYphl CIUTABOB TPU KPHUCTAUIM3AMA © | MUKpOILTU(BI yyryHa JUISL
OmnpeneneHre BUIOB YyryHa Ga30oBBIX  MpeBpalleHUd B TBEPAOM  COCTOSHHH, | UCCIEAOBAHMs,  MeTauiorpaduyecKuii
YCTaHOBJIEHME CBSA3M MEXAY JMarpaMMOil COCTOSIHUS | MUKPOCKOII, apOOM ¢ororpaduit
KEJE30-1IEMEHTUT (Kele30-rpaduT) U CTPYKTYPOU CIUIABOB | MUKPOCTPYKTYP
JlaGopatopnoe 3aHATHE Ne6. | U3yyenne 0COOEHHOCTH MHKPOCTPYKTYPhl W OCHOBHBIE | MHKpPOCKOII MeTajuorpaduyecKkuid,
MuKpoaHau3 JISTHPOBAHHBIX CTaJICH TEXHUYECKUE XapaKTEPUCTHKU JICTUPOBAHHBIX CTaJed M | KOMIUIGKT  MHUKPOILIM(OB cTajei,
CIUIaBOB PA3JIMYHOrO Ha3HAUEHUS anbOoM c dororpadusmu
MHUKPOCTPYKTYP
Jlaboparoproe 3ansatue Ne7. Mzyuenue | I3ydeHne  CTPYKTYpbl,  CBOKMCTB, NPUMEHEHWE  H | MHKPOCKOIIBI, KOJUJIEKIUS
MUKPOCTPYKTYPBI IIBETHBIX CILIABOB KJacCCU(DUKALMU  ATFOMUHUEBBIX, MEIHBIX, THTAHOBBIX M | MUKPOUUIM(OB  IBETHBIX  CIUIABOB,
JIPYTUX IBETHBIX CIIJIAaBOB (dhoTorpadun MHKPOCTPYKTYD,
JarpaMMbl COCTOSIHUS

paccMaTpuBaeMbIX CILIABOB

HpaKTI/I‘{eCKI/Ie 3aHATUA

[IpakTrueckoe 3aHSTHE No3. | 3ydyeHune METOIUKHU MIPOBEICHUS TEPMUUYECKOTO aHATU3a He tpebyercs
[Toctpoenne  nuarpaMm  COCTOSIHUS

CIUIABOB C HCIIOJIb30BAHHEM METOJIa

TEPMHUUYECKOTI0 AaHAIN3A

[IpakTrueckoe 3aHATHE Ne4. | OzHakomiieHHE € OCOOEHHOCTSIMH MUKpPOCTPYKTYypbl U | He Tpebyercs
[Toctpoenne  nuarpaMm  COCTOSIHHSI | OCHOBHBIMH TEXHUYECKUMHU XapaKTEePUCTUKAMU

CIUIABOB JIETUPOBAHHBIX CTAJICH U CIUIABOB PA3JIMYHOTO0 HA3HAYCHUS

[TpakTrueckoe 3aHSTHE No5. | ®opMupoBanne yMeHHI aHAIM3UPOBaTh MpeBparmieHus, | He Tpedyercs
[locTpoeHrne  KpUBBIX  OXJIAKJEHHUS | MPOTEKAIOIIME B YYTryHaX HPHU OXJIAXKJECHUU, U BBIABICHHE

(HarpeBa) W aHANMM3 TPEBPAIIECHUHN, | 3AKOHOMEPHOCTH CTPYKTYPOOOpa30BaHUs B HUX

MPOUCXOASANIINX B UyT'yHaX

[TpakTrueckoe 3aHIATHE No6. | dopmupoBaHue yMEHUN ONpeNeaTh MapKUPOBKU MeTaiioB | He Tpebyercs
Onpenenenve  BHAA, XUMHUYECKOTO | U CIIJIABOB

COCTaBa M Ha3HAYEHUA CTAIH 1O

MapKHpPOBKE

[IpakTrueckoe 3aHATHE No7. | ®opMupoBaHue yMEHHH aHAIM3UPOBaTh MpeBparieHus, | He tpedyercs
[TocTpoeHne  KpUBBIX  OXJIQXKJEHHUS | MPOTEKAIONIUE B CTANAX MPU OXJIAXKICHUU, U BBISBICHHUE

(HarpeBa) W aHANMM3 TNPEBPAIICHUH,

3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHHs B HUX
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IMPOUCXOJAIHNX B CTAIAX

IIpakTueckoe 3aHATHE Ne8. | ®opmupoBaHre yMeHUH oOmpeneniats Buja, xumudeckuil | He TpeGyercs
Onpenenenne  BUAAa, XMMHYECKOIO | COCTaB M HA3HAYEHHE CIUIABOB LBETHBIX METALUIOB II0
cocTaBa M  Ha3HAYEHUs  CIUIABOB | MapKUPOBKE
LIBETHBIX METAJIJIOB I10 MAPKUPOBKE
[TpakTnueckoe 3anstue Ne9. Bribop | @opmupoBanue yMEHUM Kiaccuduiuposats, | He tpedyercs
MapKH CIIJIaBOB LIBETHBIX METAJIOB JUIsl | paciiu(poBbIBaTh U XapaKTepU30BaTh 00JIacTh NPUMEHEHHUS
KOHKPETHBIX JIeTajel LBETHBIX CIIABOB
IIpakTnueckoe 3aHATHE Nel0. | M3yuenne MapkupoBKHM M o0jacTu HpuMeHeHus IBeTHbIX | He TpeOyercs
N3ydeHue antoMUHUEBBIX CILUIABOB METAJIJIOB — AJIFOMUHUS U CIIJIaBOB HA €0 OCHOBE; U3y4YEHHE

0COOEHHOCTEH MNpPUMEHEHHUs AaTOMUHHEBBIX CIUIABOB B

3aBHCHMOCTH OT UX COCTaBa
PA3JIEJI 3 CIIOCOBbI ObPAFOTKM METAJIJIOB

JlabopaTopHbie 3aHITHS

JlaboparopHoe 3aHATHE Ne8. | dopmupoBanue YMEHHI HCCIIEIOBATh BIIUsIHUE | MUKPOCKOIT MeTauiorpaguuecKui,
Tepmuueckas 06paboTka cranu TEPMUYECKON 00pabOTKM Ha MHUKPOCTPYKTYPY M CBOMCTBa | KOMIUIEKT MHUKPOLUIM(OB CTAIM MapKu

KOHCTPYKIIMOHHOM YTJIEPOAUCTON CTaIu 45 Tmocnme TepMUYECKOW 00padOTKH,

abOOM c ¢dororpadpusmu
MUKPOCTPYKTYp CTaJIH
ITpakTHyeckue 3aHsTH

[IpakTHueckoe 3aHATHE Nell. | U3yuenne  mapkupoBku u  oOnactu  npuMeHeHus | He tpeGyercs
N3yuenne YIIEPOAUCTHIX U | KOHCTPYKIIMOHHBIX  cTaneil;  QopMupoBaHue  yMeHUM
JIETUPOBAHHBIX MHCTPYMEHTAJIBHBIX | paciin(pOBKU MapKUPOBKU KOHCTPYKIIMOHHBIX CTaJeH
CTaJIeH
[IpakTunueckoe 3anarue Nel2. 3amwra | M3ydyeHue mporieccoB XMUMHUYECKOM W 3nekTpoxumuueckoit | He tpeGyercs

MCTAJIJIOB OT KOPpPO3HUU

KOPpO3HMH, MPOTEKAOIIUX B Pa3IMYHBIX Cpelaax, METO/I0B
60pBOBI C KOppo3He
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3 YCJOBUS PEAJIN3AIIMA YYEFHOU TUCIIUILIVHBI

3.1 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHune

JUia  peanu3auuu  NporpaMMbl  y4eOHOM  AMCLUMIUIMHBI — MPEAYCMOTPEHBI  CIIEAYIOIUE
CrelMabHbIe TOMEUICHU:

JlabGopatopuss ~ «Memannozpaguss ~ u  OCHO8bI  MEMANIYP2UYECKO20  NPOU3BOOCHEA
um. /[.K. Yepnosa», ocHallleHHasi B COOTBETCTBUU C MIPUIIOKEHHEM 3 00pa30BaTeIbHON IPOrpaMMBI.

Iomewenue 0na éochumamenvHol pabomel, OCHAIIEHHOE B COOTBETCTBUU C IPUJIOKEHUEM 3
00pa3oBaTenbHON IPOrPaMMBI.

Komnviomepnuwiii knacc, OCHallEeHHBI B COOTBETCTBUM C IpPHJIOKEHHEM 3 00pa3oBaTENIbHOM
IIPOrpaMMBl.

3.2 YueOHO-MeTOAUYeCKOEe M MH(OPMAIMOHHOE 00ecriedeHUe Peain3alu NpPorpaMmbl
OcHOBHbBIE HCTOYHUKH:
1. bonnmapenko, I'.I. MarepuanoBenenue : yd4eOHUK A CpeaHEro mpodecCuOHaTbLHOTO

obopazoBanusi/ . I'. bornapenko, T. A. Kabanoga, B. B. Pri6anko ; noJl  penakimen
I'.T. bonmapenko. — 2-¢ wm3a.— MockBa: MsmarensctBo  FOpaiit, 2022.— 329c. —
(ITpopeccronansnoe obpazoBanme). — ISBN 978-5-534-08682-9. — Tekct : »nmeKkTpoHHBIH //
OOpasoBatenbHas 1wiargopma FOpaiit [carit]. —  URL: https://urait.ru/bcode/490217 (nara

obpaienus: 06.06.2024)

2. Cedepos, I'. I'. Marepuanosenenue : yue6nuk / I'.I'. Cedepos, B.T. baruenkos, I'.I.
Cecdepos, A.JI. Domenko ; noxg pea. B.T. baruenkoBa. — Mocksa : UHOPA-M, 2022. — 151 c. —
(Cpennee npodeccronanbHoe obpasosanue). — DOI 10.12737/978. - ISBN 978-5-16-016094-8. -
Tekcr : snektponnsiii. - URL: https://znanium.com/catalog/product/1792841 (mata oOparieHus:
25.05.2022).

1.

JlonoJIHUTEeIbHbIE HCTOYHUKH

1. MarepuanoBenenue : yueobnoe nocodue : I[leqarnoe geno / coct. H. B. [lomoBa. — Mockaa :
I'BIIOY MMUIIK um. U. Démopoma, 2021. — 160 c. - Tekcr : onekrponnsii. - URL:
https://znanium.com/catalog/product/1684051

2. YepenaxuH, A. A. Matepuanosenenue : yueOHuk / A.A. Uepenaxudn. — Mocksa : KYPC :
NH®OPA- M, 2022. — 336 c. — (Cpeanee npodeccruonambHoe oopazoBanue). - ISBN 978-5-906923-
18-9. - Tekcer : anekrponnsii. - URL: https://znanium.com/catalog/product/1865718

3.3 YuyeOHO-MeTOAMYECKOE 00eciedeHre CAMOCTOATeIbHOI padoThl 00y4aIOIINXCH

CamocrosaTenbHass pabotra  sBIsSeTCS  00s3aTelNbHOW Ui KaXIOro  00ydYaroIierocs.
CamocrodTenbHas paboTa MOXKET OCYIIECTBIATHCA UHIAUBHIyaTIbHO WIM IPYNIIAMU B 3aBUCUMOCTH OT
e, 00beMa, KOHKPETHOM TEMaTUKHU CaMOCTOSATENbHON padOThl, YPOBHSI CII0)KHOCTH, YPOBHSI YMEHHM
00y4aroIuXxcs.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITENIbHON pabOThl OCYIIECTBIIAETCS B Ipeesiax
BpPEMEHH, OTBEJCHHOTO Ha 00s3aTesibHble Y4eOHBbIE 3aHATUS W BHEAYTUTOPHYIO CaMOCTOSATENbHYIO
paboty oOydarommxcs Mo y4eOHOW AUCIUIUIMHE, MPOXOIUT KaK B MHUCbMEHHOW, TaK U YCTHOW WU
CMEIIaHHOoH (opme, ¢ mpeCTaBICHUEM H3AEIHs UIH MPOAYKTa CaMOCTOATEIbHOM e TeTbHOCTH.

B kauectBe ¢QopM UM METOAOB KOHTPOJIS BHEAyAUTOPHOH CAMOCTOATEIbHOW paboThI
UCTOJIB3YIOTCS: POBEPKA BHIITOJHEHHOM pabOThI MPeroaaBaTesieM.

Ne | HaumenoBanue OneHounsle  cpeicTBa  (3ahaHusi) Ui CaMOCTOSATEJBbHOM
paszena/TeMsl BHEayJIMTOPHOI pabOTHI

1 Tema 2.1  OcHOBBI Bun 3agaHus: npakTHYECKOE 3a/1aHue
TEOpUH CIUIaBOB TekcT 3aanus: permTe npeyioKeHHbIE 3aa4n

Llenp: yrmybnenuwe 3HaHwii 1Mo Teme «/luarpamma cocTosTHUS
CIUIaBOB XKEJIe30-yTIIEPOI»
Pexomenanuu no BhINOJIHEHHIO 33JaHUS:
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https://znanium.com/catalog/product/1792841
https://znanium.com/catalog/product/1684051

[lpexxne  Bcero, TpHCTYmas K  pPEMICHUIO  3aiad 1o
MaTepUaIOBEJICHUIO, HEOOXOJMMO BHHMATEIBHO M HECKOJIBKO pa3
IPOYHUTATH YCJIOBHE U IOINBITATHCS BBISIBUTH SIBICHHE, YCTaHOBHUTH
OCHOBHBIE 3aKOHBI, KOTOpBIE HCIIOJIB3YIOTCA B 3ajade, a IOCIe
HPUCTYIATh K HEITOCPEACTBEHHO MTOUCKY ITPAaBUIILHOTO OTBETA.

Pazbepure BCE NpeBpaIICHHS, NPOTEKAIOIINE B
KEJIE30yIIICPOJUCTHIX CIUIaBaX IIPH MEUICHHOM OXJIQXKICHUH, H
NOJTYYaloIIUecs MPH 3TOM CTPYKTYPbI, OCOOCHHO IPEBpAIICHUS B
TBEPIIOM COCTOSIHUM. B KOHCIEKTe, MpeXIe BCEro, BBIYCPTUTE
JMarpaMMy COCTOSIHHS KeJle30 — yriaepox. /lmarpamMma COCTOSHHS
JKeJe30 - YIJIepo]| IPeICTaBIeHa Ha PUCYHKE 1. YKaxKuUTe CTPYKTYpHI
BO BCeX oO0yacTsaX, pazOepuTe H 3alulIMTe, YeM XapaKTEePHBI
KPUTHYECKHE TOYKH W JIMHUM JHArPaMMbl, HX TEMIEpaTrypbl U
coziep)KaHKe yriaeposa.

Kudxoems 1, °C
+ Qeppum A D
P
.
Peppum = Kudxocms /
Peppum + =1
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Pucynok 1 — JluarpaMma cOCTOSIHUS KEJE30 — YIIEPOJL

Kaxnas Touka GS mnokaspiBaeT cojepxkaHue yriepoia B
ayCTEHUTE IpM JaHHOW Temneparype. Kpurtudeckume TOUKH,
oOpasytomue nuHuto GS, npuHATO 0003HaYaTh NMpU HarpeBe Acs, a
MIPHU OXJIKICHUH — Afls.

Kputnyeckne touku, oOpasytomme mauHM0 ES, mnpunsaro
oOo3Ha4yaTh Acn.

Kputnueckue Touku, oOpasyromue nunHuio PSK, mpu Harpese
0003Ha4ar0T ACy, a IPU OXJIAKICHUH Aly.

[Ipu pemeHun 3amadu HEOOXOAMMO IOJHOCTBIO HAyepTUThH
arpaMMy COCTOSIHUSI KeNe30-YTJIepoJl W YKazaThb CTPYKTYPHI BO
Bcex oOmactsax. IIpoBeaure BepTHKaNb, OTBEYAIONIYIO 3aJaHHOMY
cruiaBy. Psimom ¢ amarpamMMol BBIYEPTHTE KPUBYIO OXJIaXKICHUS
JAHHOTO CIJIaBa, YKaXXUTE Ha HEll TeMIeparypbl, COOTBETCTBYIOILNE
KaXI0M KpUTHYECKOH Touke. ONMHUIINTE CTPYKTYPHBIE TPEBPAIICHHS
B KaXIOW KpuUTHUECKOW Touke. OINUCHIBaTh HYXHO TOJBKO TE
MPeBpaIIeHHs], KOTOPbIE TPOUCXOIAT B 3aIaHHOM CILIaBe.

3anagya Nel. Haueprure nuarpaMMy COCTOSIHUS JKEIE30-YIIIEPOIL.
[Tonb3ysick AuarpaMMoON  COCTOSIHMSI, OOBACHUTH CTPYKTYpHBIE
IpeBpalleHHs], KOTOpble MPOUCXOAAT B cTaiu, cojepxameit 0,5 %
yriaepoja, TpH MEIJICHHOM OXJXICHHH €€ 0 KOMHATHOH
TEMIIepaTyphl.
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3agaya No2. HauepTute quarpaMMy COCTOSIHUSA YKEJI€30-YIIIEPO/I.
[Tonb3ysick AWarpaMMoW COCTOSIHHSI, OOBSCHUTH CTPYKTYpHBIC
IpeBpalleHus, KOTOphle MPOUCXOAST B cTanu, cojepxameid 1 %
yriaepoaa, TMpH MEAJCHHOM HarpeBe ee 10 pacIUIaBICHHOTO
COCTOSTHUSL.

3amaua Ne3. Haueprute AuarpaMMy COCTOSTHUS KEJIE€30-YIIIEPO.
[Tonb3ysick AuarpaMMoON  COCTOSIHHSI, OOBACHUTH CTPYKTYpHBIE
MPEBpAICHHsI, KOTOPhIE MPOUCXOIAT B JIOIBTEKTHYECKOM YYTYHE,
coaepxkatieM 3% yriaepoaa, MpU MEIJICHHOM OXJIaXJIeHUH ero a0 20
0C.

Kputepuu oneHku

OtnmyHo «5» - paboTa BBHINOJHEHA MOJIHOCTBIO 0e3 OmHOOK |
HE0YETOB.

Xoporio «4» - paboTa BEITIOJHEHA MOJHOCTHIO, HO TIPH HATHMYUHU
B Hell He Oosiee OAHON He TpyOol OMMOKM W OJHOTO HEJouyeTa, He
0oJee Tpex HEeJ0UYETOB.

Y 10BNETBOPUTENBHO «3» - MIPABUIBHO BBIIIOJHEHO HE MeHee 2/3
BCEil pabOTHI MJIM JIOTYIIEHO He 0oJiee 0IHOM IpyOoii OMIHOKH.

HeynoBierBoputenbHO «2» - MPaBUIBHO BBIMIOJHEHO MEHee 2/3
BCEH pabOTHI

Tema 2.4 llBeTHEIC
METaJIJIbI ¥ CILJIaBBI

Bun 3apanums: Ilpaktuueckoe 3amaHue «Mapku —LIBETHBIX
METAJIJIOB U CILIABOBY

Texct 3aganus: coctaBbTe TabMMIy «MapKky IIBETHBIX METaJIOB
U CIUIABOB»

Ilenb: pa3BUTHE yMEHHUS CHCTEMAaTU3UpPOBaTh, 0000IIATH
yueOHBII MaTepuail U COCTABIIATH TaOIUILY

PexomeHganuu o BINOJHEHUIO:

[Ipexxne Bcero, NpucTynas K 3aroJHEHUIO Ta0IUIbl HEOOX0AUMO
BHHUMATEJIbHO U HECKOJIBKO pa3 MPOYHUTATh TEOPETHUECKUN MaTepuall
o teme «Meab U MEIHbIE CIIIaBbl» U pa3o0paThb MAPKUPOBKY MEAH,
JaTyHU U OPOH3BI.

Menp —  MeTalul  KpacHOBaTO  —  pO30BOr0O  IIBETA,
KPUCTANIU3UPYETCs B PEWETKY TIpaHElEHTPUPOBAHHOTO KyoOa,
AJTOTPONMYECKUX MpeBpalleHnii He uMeeT. TemnepaTypa IaBieHus
menn — 1083°C. Menp o6namaeT BBICOKOW CTOMKOCTBIO IPOTHB
aTMOC(epHO KOppo3HuM, OHa, Onarojgaps BBICOKOM IIACTHYHOCTH,
Xoporio o0OpabaThiBaeTCsl JIaBIIEHHEM B XOJOJHOM U TopsdeM
cocrogHuM. JIutelinble cBolicTBa Meau Huskue. Ha cBoiicTBa menu
OonbllIOoe BIMSHUE OKa3bIBAlOT IpuMecu. Bce mnpumecu, Kpome
cepebpa u OepuITUs, 3HAUUTENIBHO YXY/IIAIOT 3J1EKTPOIPOBOIHOCTb.
OcoOeHHO HeXelaTelnbHbl MPUMECH BUCMYTA, BBI3BIBAIOILETO
KPacHOJIOMKOCTb MEIHW, W KUCJIOPOJa, SBIIAIOIIErocs IPUUYMHOU
BO3HUKHOBEHHUS «BOJOPOJHOI» OOJE3HW MEAU — pacTpeCKUBaHHE
ciutka. CBUHEI MOYTH HE PACTBOPMM B MEIU W IIPU TEMIEpPAType
270-326°C BBI3BIBAaET pe3KOE MaJCHUE MEXAaHHMUYECKHX CBOWMCTB IpH
ropsueil actuuHOM gedopmanuu. Meap  yIOBIETBOPUTEIHHO
oOpabaTeiBaeTCsi pe3aHueM. BakHeiimee CcBOWCTBO wMeam — e€
OTJIMYHASI 3JIEKTPOIIPOBOJHOCTh U TEIJIONPOBOJHOCTh. TOJNIBKO OAMH
MeTaI o0JazaeT emé 0oJiee BEBICOKMMH IMOKa3aTesIMI DTHX CBOMCTB
— cepedpo. Ho aToT MeTasut 1opor ¥ He MOXKET IMIUPOKO MPUMEHSTHCS
B TexHHKe. [Io ciocoOHOCTH MPOBOJUTH 3NIEKTPUUECKHUM TOK Meb B 5
pa3 NpeBOCXOHNT KeJe30, B 1,5 pa3 — amoMuHuid, B 3 pa3a — IMHK, B
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35 pa3 — Tutad. BoT mouyemy Menb MO MpaBy HA3bIBAIOT TJIaBHBIM
METaJUIOM B 3JEKTpOTEeXHUKE. Menp Mapkupyercs OykBoit M, mocie
kotopoi crosaT mudpser 00, 0, 1, 2, 3, a Takke OyKBaMH: K — KaTO/IHAs,
0 — OeckucnopogHas, p — packuciénnas. Hanpumep: M1k — menp
KaTo/Has1, cojepkanre Meau He meHee 99,9% Jlatrynp — criaB Menu
C LIMHKOM, KOI'Jla LUHKa coaepxkuTcs 10 45%. JlaTyHp neuiesne menu
U TMPEBOCXOAUT €€ MO MPOYHOCTH, BSIBKOCTH U KOPPO3HMOHHOM
CTOMKOCTH, OHa OO0JaJaeT XOPOIIMMH JUTEHHBIMHA CBOHCTBAMHU.
Jlatryan, coxmepxkamme g0 38% 1nmMHKA, 007aMaFOT  BBICOKOM
MTACTUYHOCTHIO U HECKOJIBKO OOJBIICH MPOYHOCTHIO, YeM MeIb. 27
IIpu copepxanun 1uHKa cBbie 38% TBEPAOCTh JATyHEH
MOBBIIIACTCS, YJIYYIIAIOTCS JIMTEWHBIE CBOMCTBA, HO TOHMKAETCA
mIacTUYHOCTh. JlaryHu, copepxkamue Oosnee 45% 1MHKA, HE
MPUMEHSIOTCS U3-3a MOBBIIIEHHON XpynkocTu. B 3aBucumoctu ot
Yrclia KOMIIOHEHTOB Pa3iM4yal0T MPOCThie U CHELHAIbHBIC JIATYHU.
[IpocThie naTyHW COCTOAT M3 MEIU W IUHKA. [[pUHIMI MapKUPOBKHU
UX CJIENYIONIM: BIepean Mapku cTouT OykBa «JI», 3a Hell crosT
uudpel, yKa3bIBAIOIINE COJEpKAaHUE MEIU B MpoieHTax. Hampumep:
JI96 — mpocras marynb, ¢ coaepxanueM meaun 96%, uuHka 4%.
CrenuanbHble JIATYHU, KpOME MEIM U LIMHKA, coiepkar oT 110 8%
Pa3IMYHBIX JIETUPYIOLIUX AJIEMEHTOB, YIyUIIAIOIIUX MEXaHUYECKUE
CBOICTBa M KOPPO3MOHHYIO CTOMKOCThb. B crenuanbHBIX JIaTyHSX B
KaueCTBE JIETUPYIOIIUX KOMIIOHEHTOB MIPUMEHSIOTCS: A — aTFOMUHUIA;
O — onoBo; K — kpemuuii; C — ceunen; H — Hukens; M — Mapraner;
K — xenezo m ap. ANIOMUHHNA, MapraHell, HUKEIb IOBBIIIAIOT
MEXaHUYECKHUE CBOMCTBA U KOPPO3HMOHHYIO CTOMKOCTH JaTyHEH.
Csunen YJIy4IlaeT aHTU(PPUKIIMOHHBIE CBOMCTBA 51
oOpabaTbiBaeMOCTh JIaTyHEW pe3aHueM. KpeMmMHHUCTbIE JaTyHU
00nasaloT XOopomed KHUJIKO- TEKydyecThlo, 00pabaThIBa€MOCTBIO
pe3aHreM U CBapuBaeMOCTbIO. OJIOBO TMOBBIIIAET KOPPO3UOHHYIO
CTOMKOCTh JIaTyHe B Mopckoud Boxe. JKene3o B codeTaHuu ¢
MapraiiieM Wil aJlOMHUHUEM MpUAAET JaTyHH [OBBILIEHHYIO
TBEPJOCTh U MPOYHOCTh. CrenuanbHble JTATYHH B 3aBHCHUMOCTH OT

Ha3HAUEHUs JIEJIATCS Ha JBE TPYIIbL: — JIUTEHHbIE, U3 KOTOPBIX
U3JIENHs] TIOJTy4YaroT CIIocOOOM JIMThsI; — 00pabaThIBacMble J1aBIECHUEM
(redpopmupyemMbie), U3  KOTOPHIX  MOJy4alOT  Pa3IUYHbIC

nonygaOpukarsl MyTEM NPOKATKH, KOBKH, IITAaMIOBKHU. JIuTelHbIe
JaTyHU Mapkupyrorcs OykBamu U nudpamu (JI — natyns, I — uuHk,
yhcina mociae OykBbl L[ — mpoueHTHOe coxaep)kaHHWe IMHKA,
nocienyoomme OykBbl M 4uclia 0003HA4YalT  JIETHUPYIOIIUE
KOMIIOHEHTBI U UX INpoleHTHoe conaepxkanue) Hanpumep: JIL[16K4 —
JUTEWHAs JaTyHb, C COAEpKaHUEM IMHKA 16%, kxpemuHus 4%, mMenu
80%. Jlepopmupyemple JIaTyHH NpPU MapKUPOBKE 3a OykBOU «JI»
CTaBsT OYKBBI JIETHPYIOIUX KOMIOHEHTOB. [lepBas mudpa ykassiBaeT
CpelHee cojaep)KaHHe MEAM B MPOIEHTaxX, CIeAylollue HHQpPBI,
YKa3bIBAIOT COAEPKAHUE JIETUPYIOLIUX KOMIIOHEHTOB B MPOILIECHTAX.
Hanpumep: JIAXK 60-1-1 — nepopmupyemas natyHs, ¢ coaepKaHHEM
mean 60%, amomunaus 1%, xxeneza 1%, nunka 38% 28 CnnaBel Mmen
C OJIOBOM, QJIIOMMHHEM, KDEMHHUEM, CBUHIIOM, OEpHIIJIUEM Ha3bIBAIOT
OpoHzamMu. B 3aBUCHMMOCTH OT BBEIEHHOTO »JJIEMEHTa OpOH3BI
HA3bIBAIOT OJIOBSHHBIMHU, aJIFOMUHHUEBBIMU U T.A. BpoH3bl 001amaroT
XOPOIIMMH  JIUTEWHBIMA ¥ AaHTHU(QPUKIMOHHBIMH  CBONCTBAaMH,
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KOPPO3HMOHHOM CTOMKOCTBIO B MPECHOM M MOPCKOM BOJI€, B Ta30BOM
aTMocdepe TpU BBICOKUX TemmepaTypax H 1p. CpaBHHUTEIBHO
BBICOKME MEXaHMYECKHE CBOICTBA HEKOTOPbIX OpOH3 MOryT emié
ObITh TOBBIIIEHBI MYTEM TEPMOOOPAOOTKM (3aKaKWU M CTApPEHUs).
Nznenus m3 OpoH3 NOIydaroT JUTHEM, O0OpabOTKOM naBiIeHHEM U
pesanueM. [1o cnocoOy M3roTOBIEHHUS M3ACTUN OPOH3BI NENATCS HA
negopmupyemslie U uteinble. V3 nedopmMupyeMbix OpOH3 MOJIy4aroT
OPY)XKUHBl W TPYXKHHIIME Marepuaisl. M3 nuTeldHpx OpoH3
U3rOTaBIMBAIOT  IOJAUIMIIHUKHA  CKOJBXKEHHS ~ OTBETCTBEHHOIO
HazHaueHUs (paboTalOT MpPH BBICOKUX CKOPOCTAX U  OOJBIIMX
JaBJIEHUSX), apMmarypy, JeTald C  BBICOKOW  TeIio- U
AJIEKTPONPOBOJHOCTbI0 B COYETAHUU C XOPOIIEH KOPPO3HMOHHOU
CTOMKOCTBIO, (DaCOHHOE U XYIOKECTBEHHOE JIUThE. JlureiiHble
OpoH3bl Mapkupyrorcs OykBamu u Iudpamu (bp — OpoHnsa, uyucio
nocse OyKBbI JIETMPYIOLIEr0 KOMIIOHEHTa — MPOLEHTHOE COJepKAHNE
JAaHHOTO Jerupytoniero kommnoneHta). Hampumep: bpO3I1[12C5 —
nuTerHas OpoH3a, ¢ cojepkanueMm ojioBa 3%, muHka 12%, cBHHIA
5%, memn 80%. Mdedopmupyembie OpOH3BI TpU MapKHPOBKE 3a
OykBamu «bp» cTaBAT OyKBBI JICTHPYIOIIMX KOMIIOHEHTOB, IH(PHI
yKa3bIBaIOT 10CJIEe10BAaTENbHO IIPOLIEHTHOE coJiepKaHue
Jerupyromux — kKomnoHeHtoB.  Hampumep:  BbpAXK  9-4 -
negopmupyemas OpoH3a, ¢ cojepkaHueM amoMuHus 9%, xenesa
4%, menu 87%

Tabnuua 1 — Mapku HBETHBIX METAJJIOB U CIIABOB

Ne XHUMHAYECKUMN
Mapxku

BapUaHTa COCTaB

1 MOOk, JI-96, JIO-60-1,
bpO317C5H, bpO10C10

2 JI-62, JII[16K4, bpAX-9-4,
bpO4114C17, M1p

3 BpA9Mm2, JIAXK-60-1-1,
JI-70, BpAXXH-10-4-4, M3p

4 bpO31112C5, JI-80,
JI17K3, bpO10d1, M00p

5 JI40Mm2, bpOS8l1i4, JI-80,
JIA-77-2, M3k

6 JI38A2XK2, bpC30,
bpKH-1-3, JI-85, M3p

7 JIAH-59-3-2,
JIL23A6K3Mm2, J116,
MO0, bpKH-1-3

8 JIC-63-3, bpKH-1-3, A999,
JI-70, M2p

9 Mlp, JII16K4, BbpAXH-
10-4-4, AMu, 116

10 JI-96, JIO-70-1,
bpA11K6H6, AMTI2,
bpO8&114

11 J16, JIMn-58-2, bpKH-1-3,
bpb2, JI-68

12 A85, JII25C2, bpOILIC-4-4-
4, 118, JIH-65-5
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13 M3p, JIA-T7-2,
BpA10XK3Mu2, AS85, JIO-
90-1

14 JIMuA-57-3-1,
BbpO31112C5, A999, MIk,
JI-85

15 J-62, BbpO10d1, 119,
JII38A27K2, bpO3116C5H]1
16 JI23A6K3Mu2, JIAH-59-
3-2, AJI25, A8S, bpC30

17 AMr2, JII40C, bpMus, JI-
70, bpA9XK4H4Mu 1

18 JDKC-58-1-1, bpC30,
MI'90, A7E, bpO®d-6,5-0,4
19 JIK-80-3, BpA10XK3Mu2,
MJIS, M1p, A8S

20 A95, JDKC-58-1-1, BpOd-
7-0,2, MI'95, JII125C2
Kpurepuu onenku:

OtnuyHO «5» - TPaMOTHO M 4YETKO 3alojHEHa TalJula; yMeso
WCIOJIb30BaHbl ~ TEOPETUYECKHE  3HAaHUSA  NpPU  BBINOJIHEHUU
IIPAKTUYECKOro 0000IIeHnsT y4yeOHOro Marepuana; KaueCTBEHHOE
BHelIHee o(opMIIeHHE; padoTa BHIIIOIHEHA B CPOK.

Xopouio «4» - MpaBUWIJIbHO 3alloJIHEeHa TabIuIa; YMEJIO UCI0Ib30BAHBI
TEOPETUYECKHUE 3HAHUS TP BBHIIOTHEHUH PAKTUIECKOTO 0000IICHHS
y4eOHOro Mmarepuana, HO JONYyIIEHbl HE3HAuUTENIbHbIE OIIUOKH;
Ka4eCTBEHHOE BHEIIHEe 0OpMIIEHHUE; pabOTa BEIIIOJHEHA B CPOK.

VY 10BIE€TBOPUTENBHO «3» - MpPaBUIBHO 3allOJIHEHA Tabiaula, HO
JIOTYILIEHBI CYIIECTBEHHbIE OMIMOKH; paboTa BBINOJIHEHA HE CPOK.
HeynosnerBopurenbHo «2» - He TOJHOE 3alojiHeHHe TaOJMIIbI;
JIOTIYIIIEHbI CYIIECTBEHHbIE OMIMOKH; HEOPEKHOCTH B 0()OPMIICHHH.
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4 KOHTPOJb M OIEHKA PE3YJbTATOB OCBOEHHS YUYEBHOM
JUCHUIIINHBI

KoHTposb U olleHKa pe3ylbTaTOB OCBOCHMSI AUCLUILIMHBI OCYIIECTBIISIETCS MPENOJABATEIIEM B
IIpoIecce TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTECTalUH.

4.1 Texymmii KOHTPOJIb

KonTponupyemsbie Kpurepuu onenku
PE3yNIbTaThI HaumenoBanue
KoHntposnupyemslie pa3aensl
. (MHAMKaTOPBI OLICHOYHOTI'O
(Tembl) yueOHOM TUCIIUTUIMHBI
JOCTUKECHUS CpeacTBa
KOMITCTCHIIH )
Paznen 1 Ctpoenue u cBoicTBa K 2.1.2 [IpakTnueckue Kputepun ouenku
METAJIOB K 2.2.1 3a7aHus CM. HUXKE
IIK 2.3.2 Tect
K 2.3.4
[1K 2.4.2
OK 01.1
OK 01.2
OK 01.3
OK 02.1
Pasnen 2 Ctpoenue u cBOMCTBa IIK 2.1.2 [Ipaktnueckue | Kpurepuu oueHku
CIUIaBOB [IK 2.2.1 3aaHus CM. HUXKE
IIK 2.3.2 Tect
1K 2.3.4 KonTponbhas
[IK 2.4.2 pabora
OK01.1
OK 01.2
OK 02.1
Pasnen 3 CnocoGwel 06paboTku IIK 2.1.2 [Ipaktnueckue | Kpurepuu oueHku
METAJJIOB K 2.2.1 3a7aHus CM. HUXKE
IIK 2.3.2 Tect
[IK 2.3.4
K 2.4.2
OK01.1
OK 01.2
OK 01.3
OK 02.1

Kpurtepuu onieHKH NpakKTH4YeCKUX 3a1aHMUii, KOHTPOJILHOH PadoThI

Onenka «5» BeIcTaBiIsieTcss oOyuwaromeMmycs, ecinu paboTa odopmieHa B COOTBETCTBUU C
PEKOMCHAAUWAMU IIPENOAaBaTeCIIsA; 3aAaHN BbIIIOJIHCHEI B ITIOJITHOM o0BeEME.

Onenka «4» BeIcTaBiIsieTcss oOywaromemycs, ecid B O(OpPMIIEHUH pPAaOOThl HMMEIOTCS
HE3HAYUTCJIBbHBIC HCETOYHOCTH, HC BJIUAIOIIHNEC Ha ATOTOBBIN PE3YIbTAT HUCCICAOBAHUA, B pa60Te
3aJJaHUAX UMEIOTCS He 0oJiee IBYX HEe3HAUUTENbHBIX ONIMOOK; 3a/1aHMs BHITIOJIHEHBI B TOJTHOM 00beMe.

Onenka «3» BbICTaBIseTCs oOydaromeMmycsi, eciu paboTa oQopMiIeHa C HapyUIEHUSIMH
TpeOOBaHUil; B 3aIlaHUIX UMEIOTCS He Oosiee 5 omMOO0K; 3aaHus BBIITOJHEHBI B IIOJIHOM 00BEME.

OrneHka «2» BBICTABISIETCS OOydaromeMmycs, eciii padota odopmiieHa HE B COOTBETCTBHH C
TpeOOBaHUSAMHU; 3a/IaHHsI BBITIOJIHEHBI HE B ITOJIHOM 00bEeMe; B 33/1aHUSAX UMEIOTCS 0ojiee 5 OmuOoK.

Kpurepun onennBanns Tecra:

OreHKa TECTUPOBAHUS MPOBOJUTCS IO UTOTOBOMY MPOIEHTY PE3YJIbTATUBHOCTH (TIPAaBHIIBHBIX
OTBETOB):

90 +100% - 5 — «oTIMYHOX;
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80 + 89% - 4 — «xoporoy;
70 +79% - 3 — «yAOBIETBOPUTEIHHOY;
menee 70% - 2 — «HEYAOBIETBOPUTEILHOY.

4.2 IlpoMe:xxyTOUYHAS aTTeCTALUSA

[IpomexxyTouHast aTTecTands OOYYaIOIIUXCSA OCYIIECTBIACTCS IO 3aBEPIICHUU HW3Yy4YCHUS
JUCHUIUIMHBI U TO3BOJISIET ONPEIETUTh KaueCTBO U YPOBEHb €€ OCBOCHUSI.

dopMa MPOMEKYTOUHON aTTECTAIIMU 10 TUCHHIUIMHE « MaTepraloBeIeHue) - SK3aMEH

Pe3yabTarsl OueHo4YHbIE CpecTBA
o0y4eHHUs AJISl IPOMEKYTOYHOM ATTeCTAMHI
K 2.1.2 1. Pacmudpyiitre mapku cruiaBos: 4012, 36 X2H2M®A, YH19X311, bpA10XK3M2;
IIK 2.2.1 AC40XTHM, 68A, YH19X3, bpAOMu2JI; 38XH3BA, 35X, MAI19, BU70; IIXIS5,
1K 2.3.2 I5XTH2TA, CU440-640, J163
1K 2.3.4 2. Pacum¢pyiite MapKku CTaaH, 4yryHa U [BETHBIX CIUIABOB M JAWTE XapAKTEPUCTHUKY.
[IK2.4.2 3. BeiOepute MaTtepuan Uisi KOHCTPYKLUMH MO HMX HA3HAYCHHUIO U YCIOBUAM
OK 01.1 JKCILTyaTaIUH.
OK 01.2 4. BpiOepure Mapku JErMpOBaHHBIX CTaliell i JeTaleid B 3aBUCUMOCTH OT HUX
OK 01.3 Ha3HAYCHUS.
OK 02.1 5. [IponeMoHCTpUPYITE U MOIIATOBO MOSICHUTE METO/BI (110 MIEPEYHIO) UCCIIEAOBAHUS

CTPYKTYpbI METAJJIOB U CILJIABOB.
6. [IponemMoHCTpUpYyiiTe BllaicHHe METOJUKON MPOBEICHHs UCTIBITAHNS METAJJIOB Ha
TBEpAOCTh N0 MeToty bpunesisa u Pokesia.

Kpurepun onenku sxzamena

—«OTIMYHO» - TEOPETUUECKOE COJIEPKAHUE Kypca OCBOCHO IOJHOCThIO, O3 MpoOesoB, yMEeHUs
c(OpMHPOBaHBI, BCE MPEIYCMOTPEHHBIE MPOTPaMMON yueOHbIC 3a/laHUs BBIIOJHEHBI, KA4eCTBO HX
BBINOJIHEHUS OLIEHEHO BBICOKO.

—«XOpomIo» - TEOPeTHYECKOe COAEp’KaHWE Kypca OCBOEHO IOJHOCTBIO, 0e3 mpoOenos,
HEKOTOpble yMEHUs c(HOPMHUPOBAHBI HEAOCTATOUHO, BCE MPEAYCMOTPEHHBIE NMpOrpaMMoi ydyeOHbIe
3aJ1aHus BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33JAHUN BBITIOJIHEHBI C OLTMOKaMH.

—«Y IOBJIETBOPUTEIILHOY» - TEOPETHUECKOE COJIEpKaHNUE Kypca OCBOEHO YaCTUYHO, HO MPOOEb
HE HOCAT CYILECTBEHHOIO XapakTepa, HeoOXOJuMble YMEHMsI pabOThl C OCBOCHHBIM MaTepuajioM B
OCHOBHOM C(OPMHUPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOrpaMMoi OOyueHHs Yy4eOHBIX
3aJIaHUH BBINOJIHEHO, HEKOTOPBIE U3 BBIIIOJIHEHHBIX 3aJJaHUI COIepKaT OIINOKH.

—«HeynoBIeTBOPUTEIBHO» - TEOPETHUECKOE COJEpXKaHHWE Kypca HE OCBOECHO, HEO0OXOAUMBIE
yMeHHs He ¢(hOpMHUPOBaHbI, BBINIOJIHEHHbIE YU€OHBIE 3a/1aHUs COJIEpKaT IpyOble OIIMOKH
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OBPA3OBATEJIBHBIE TEXHOJIOT' A
[Ipu mpoBeneHMM TEOPETHYECKHX M TPAKTHUYECKUX/Ta00paTOPHBIX 3aHATUH HCIONb3YIOTCS
CJIEYIOLIME NIEAArOrHYECKUE TEXHOJIOT UM

IMTPUJIOXEHME 1

Ne Ha3Banue Henp ucnosib3oBaHust [Inanupyemsblit OnucaHue nopska
n/m | oOpa3oBarenbHON o0pa3oBaTenbHOM pe3yabTaT UCTIOJIb30BaHU
TEXHOJIOTHH (C TEXHOJIOTHU WCIIOJIb30BaHUS (anmroputm
yKa3aHUEM aBTOPA) o0Opa3oBaTenbHOM MPUMEHEHUS)
TEXHOJIOIMH TEXHOJIOTHH B
MPaAKTUYECKOU
npodeccuoHaIbHON
JESITEIbHOCTH
1. | Uadopmarnmonno- [ToBbIIEHUE [Ipu Ha npotsixennn ypoka:
KOMMYHUKAIIMOHHAsI | KauyecTBa 00pa30BaHus Yepe3 | UCIOIb30BaHUU UCII0JIb30BaHUE
TEXHOJIOTHsI AKTUBHOE BHEJIPEHHE Ipe3eHTaLNN IPE3EHTALNHU C
(M.B.Mouceesa. B BOCIIMTATEIbHO- CHIDKaeTcs HOJrOTOBJIEHHBIM
E.C.Ilonar. o0Opa3oBaTeNbHbIN IpoLecce | 3aTpyaHeHus MaTepuaIoM s
M.B.ByxapkuHa)) WH(POPMAITMOHHBIX BOCHPUSTHUS HOBOW | BU3yalIM3alUH U
TEXHOJIOT M UHpOpMaIUH y10OCTBa BOCTIPUSTHS
HOBOI HHpOpMaLu
2 TexHonorus Coznmanue npoOIeMHBIX CdopmupoBaHbl Orarsl:
npoOJIEeMHOTO CUTYallul, a TAKKE aKTUBHYIO | HaBBIKH - IOCTAHOBKA
o0yueHus CaMOCTOSITENIbHYIO BBI/IBJKEHUS U npo0JIEeMHOTO BOTIPOCA;
([x.dpron, JIeSATEJIbHOCTh YYalIUuXcs N0 | OTCTauBaHUsA - mpobJeMHoe 3ajaHKe
N.Jlepuep UX pa3pelleHuto, B COOCTBEHHOW TOUKH | M CO3/1aHUE

pe3yJIbTaTe 4ero MPOUCXOIUT
TBOPYECKOE OBJIAJICHUE
po¢eCCHOHAITBHBIMU
3HAHUAMU, HABBIKAMH,
YMCHHSIMH, Pa3BUTHE
MBICIIUTEIBHEIX
CIOCOOHOCTEH,
(dbopMupoBaHUE CIIOCOOHOCTH
CaMOCTOSITEJILHO YCBaUBaTh
JIIOOBIE TIOHSTHS U JCHCTBHSL.

3peHus (TUMOTE3bI)
Ha pelIeHne
POOJIEMBI.
BeipaboTansl
CHOCOOHOCTH K
MCCIIEIOBATEILCKUM
MeTOAaM (aHalu3,
MOJICIIUPOBAHHE,
HaOJIFOAEHUE U
OKCTIEPUMEHT,
nabopaTopHbIe
WCCIICTOBAHMS).
CdopmupoBaHbl
YMEHHUSI IPUMEHSTh
3HaHUS B HOBOM
CUTYallu! -
penieHue yaeOoHon
pOoOJIEMBI.

npoOJIeMHOM CUTyalny;
- OCO3HaHME CYIIHOCTH
npoOIeMBl;

- BBIJIBIDKCHUE THIIOTH3
0 PELICHUIO
npo6IeMbI (TTIOUCK
peuieHuit mpobiemsl);

- IOKa3aTeNIbCTBO WU
OTIPOBEPKEHHE
BBICKAa3aHHOTO B
THIIOTE3€ MPEIOKEHHS
(obocHOBaHUME
BBIOPAHHOTO BapUaHTa
peleHus npooIeMsbl);

- IpOBepKa
NPaBUIBHOCTH
peleHust MpooIeMBbl;

- BBIBO/IbI 110 PEILIEHHIO
POOIIEMBI
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