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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:

I[IK 2.1. BpINOAHATH pacueTbl MapaMeTpPOB TEXHOJOTMYECKOro Ipolecca, pabdoThbl
000pYyZOBaHUs, XapaKTEPUCTUK HCXOAHOTO ChIpbS M MPOAYKLUMH IPU HPOU3BOJCTBE UEPHBIX
METAJIIOB.

1K 2.2. OcymiecTBasTh NOArOTOBKY IIMXTOBBIX MAaTEpUAJIOB, METAJUIOIINXTHI K IIepepaboTKe

IIK 2.3. Bectu TEXHOJOTMYECKHUI MPOLIECC TPOU3BOJICTBA YEPHBIX METAJIIOB B COOTBETCTBUU C
TpeOOBAHUAMH TEXHOJIOTUYECKUX UHCTPYKIHA.

I[IK 2.4. KoHTponupoBaTb M KOPpPEKTHPOBATH NapaMeTpbl TEXHOJOTMYECKOro IIpolecca
IIPOM3BOJICTBA YEPHBIX METAJUIOB U KA4E€CTBA MIPOIYKIUH.

OK O01. BeiOuparb cnocoObl pemieHus 3aaad
IIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Vcnonp3oBaThb COBpEMEHHBIE CpEACTBA IOMCKA, aHalW3a U HUHTEpIpeTaluu
uHbopManuu M WHGOPMALMOHHbIE TEXHOJOTHHM [UIl BBIMOJHEHHUs 3ajad Mpo¢ecCHOHATBHON
JESTENbHOCTH.

npoEeCCHOHAIBHON  JIESITEIbHOCTH

Pe3ynbTaThel OCBOEHHS IUCHUIUIMHBI COOTHOCSITCSI C IJIAHUPYEMBIMU pe3yJlbTaTaMH OCBOEHUS
o0pa3oBaTenbHON MPOrpaMMel, ipeAcTaBieHHoM B pasnene 4 [IIICC3
TpebGoBaHMsl K pe3ynbTaTaM OCBOEHHUS JUCIMILIUHBI

Pe3y.]'IBTaTBI OCBOCHUA

Hunexe MAK Ymeer 3HaeT
[1K 2.1.3 BrinosnHsgeT pacyeTsl VY1 2 onpenensarts pusnueckue | 31 1 3aKOHOMEPHOCTH
[1apaMeTPOB XapaKTEPUCTUK CBOICTBa MaTEpUAJIOB, | MPOLECCOB KPUCTALUIM3AalUUd U
HCXOJTHOTO CHIPbS U MPOAYKLIUU MIPUMEHSIEMBIX B | CTpYKTypooOpa3oBaHUs
IIPYU IPOU3BOJICTBE YEPHBIX METAJLITyprUuECKOM METAJIJIOB U CILIABOB;
METAJIJIOB MIPOU3BO/ICTBE;

IIK 2.2.2 AHanu3upyeT kauecTBo | YA 1 uccienosarb CTpyKTypy | 34 1 3aKOHOMEPHOCTHU

CBIPBS AJISl IOJTyYeHUS IPOAYKLIMK | U CBOMCTBa MeTajula MpH | MPOLECCOB KPUCTALIM3ALUN U

C 3aJIaHHBIMHU CBOMCTBaMHU ITOMOLIHA CTPYKTYpOOOpa3oBaHUs
METAJUIOrpapUUECKOro METAJUIOB U CIUIABOB;
000py0BaHuS; 31 2 xnaccupuKanuio 1e(eKTos,
VY1 2 onpenensarts Gpu3nUecKre | MPUUHMHBI BO3HHKHOBEHUS
CBOICTBa MaTepHayioB, | 1epeKTOB M  CHOCOOBI  MX
MTPUMEHSEMBIX B | yJaneHus;
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METAJLTypruuecKoM

MIPOU3BOJICTBE;

V1 3 ONPEACIISITh
MapKHUpOBKM  METalIOB U
CILIABOB;

[1K 2.3.2 Or6upaet npoOsI Ha
aHaJIN3, HAXOJUT MPUIHHEI
HapYIICHUI TEXHOJIOTHH U TTyTH
WX YCTpaHCHUS

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,

METaJUTyprHu€CKOM
MIPOU3BO/ICTBE;
Yo 3 OIIpEeAEIIATh
MapKHpOBKH  METaUIOB |
CILIABOB;
[IK 2.4.1 Kontponupyet Yn 4 onpenenarb Buiwl | 34 4 CTpOEHHME U CBOMCTBa
rapamMeTpbl TEXHOJIOTHYECKOTO METaJIJIOB 10 | METAJIOB, METOJIBI uX
mpolecca MPOU3BOACTBA YEPHBIX | MUKPOCTPYKTYPE; HCCIIEI0BAHUA;

MCETaJlJIOB

[IK 2.4.3 [IpumensieT cpeacTna

VY1 1 uccnenoBare CTpyKTYpy

31 4 crTpoeHMe U CBOICTBa

M3MEPEHUH TSl KOHTPOJIS W CBOWCTBA MeETajyla TIIpU | METAJIOB, METOBI ux
rOTOBOH NMPOIYKIIUU MIOMOIIU HCCIIEI0BaHMS;
METaJUIOT papuIECKOro
00opynoBaHUs;
Yo 4 onpeaeniarb  BHIBI
METaJJIOB 1o
MHUKPOCTPYKTYPE;
OK 01.1 Onpenenser Yo 01.01 pacno3nasatb
po¢eCCHOHANIBHYIO 3a7a9y C 3a/adyy W/uiaud  mpoodiieMy B
y4eToM MpodecCHOHAIBHOTO U npodeccuoHalbHOM  W/WIH
COLIMAJIbHOTO KOHTEKCTA, COITMAIbHOM KOHTEKCTE
COCTaBJIACT IJIaH AecTBui aiusg €€ | Yo  01.02  anamusupoBats | 30 01.02  mopsaoKk — OLEHKH
pellIeHus, peaJnu3yeT ero, B ToM 3aja4y W/WiIM TpoOdjeMy U | pe3ylbTaToB  pelleHHs  3aaady
YHCJIE ¢ YYETOM U3MEHSIOLIMXCS | BBIIEJNATh €€ COCTaBHbIE | MPO(ECCHOHATBHOM
YCIIOBUH, U OLIEHUBAET 9acTH JIeSITETTHHOCTH,

PE3yNbTaThI PEIICHUS
npogecCuoHAIIbHON 3a/1a4u

Yo 01.03 omnpenensaTs 3Tamsl
pelieHus 3a/1auy;

Vo 01.04 cocrtaBiagTh IJIaH
JIEHCTBHIL,

Yo 01.05 ONPEACIISThH
HE00XO0IMMBIE PECYPCHI;

Yo 01.06 peanu3oBbIBaThH
COCTABJICHHBIN IJIaH;

Yo 01.07 OIICHUBATH
pe3yiabTaT W  TOCIEACTBUS
CBOHX el CTBHI
(caMOCTOATETLHO WM C
TTOMOIIIbIO0 HACTABHHKA);
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OK 01.2 OcymectBiasieT MOUCK
uH(popManuy, HEOOXOIUMOU st

Yo 01.08
3¢ PEeKTUBHO

BBIABJIATH n
HUCKaTh

30 01.03 OoCHOBHBEIE MCTOYHUKH
uHpOpMAlUM U PECypChl s

pelieHus 3a/1a4u u/unu | “tHGopMaIio, HeOOXOIUMYIO | pelIeHUsT 3aJady W MpoliieM B

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

OK 01.3 JlemoHCTpUpYET HAaBBIKU 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 Onpenenser 3amaun u | Yo 02.01 ompenensate 3amauu | 30 02.01 HOMEHKJIaTypy
HMCTOYHHUKHU TMOMCKA B 3asBJICHHBIX | JUIsl TOMCKA HH(OpPMAIUK; 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 9

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

Tema 2.3 Cranu 9

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

xomnanuit [IAO «MMK»

Bcero akagemuyeckux 4acoB yd4eOHOW NUCIMIUIUHBI B

paMKax BapHaTHBHOﬁ qaCcTu

26
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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) 52 0
MPAKTUYECKHUE 3aHATHS 30 18
J1a00paTOPHBIE 3aHATHS 30 30
KypcoBast paboTa (IIpOeKT) 0 0
caMOCTOsATeNIbHAs paboTa 4 0
MIPOMEKYTOYHASI aTTECTAIIHS 18

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 26/10
Tema 1.1 O0mas Coaep:xanue yueOHOT0 MaTepHaJia 4/2
XapPaKTEePUCTHKA U OO0mme cBeAeHUsT O MeTaiaX. KpucTtaimmyeckoe CTpoeHue 2/0 IIK 2.1.3 3n1
CTPOEHUE METAJLI0B metaioB. [lomumopdusm. CrpoeHue TBepAbIX Teld. AHU3OTPOMMS. K 2.2.2 3n2
JeheKThl KpUCTAIUTMYECKOTO CTPOSHHUS METAJLIIOB K 2.3.2 3n4
K 2.4.1 30 01.02
1K 2.4.3
OK 01.1
B TOoM 4ncJIe IPaKTHYECKUX U J1a00paTOPHBIX padoT 212
Jlabopatopnoe 3anstue Nel. HM3ydenwe mnpuHnMma padboThl H 2/2 K 2.2.2 VYnl
yCTpOMCTBa MeTajutorpaguueckoro Mukpockona 4XB IIK 2.3.2 Y0 01.02
K 2.4.3 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 Conep:xanue yueOHOTro MaTepuaJia 4/0
MeTaJLJIOB Pur3nyeckue CBOKMCTBA METAIIOB. XUMUYECKUE CBOKWCTBA METAJLJIOB. 4/0 K 2.1.3 3n1
Mexanuueckue CBOMCTBA METaJIOB. TexHomornueckue, I1IK2.2.2 302
JKCILTyaTallMOHHbIE, CBOMCTBA METAJUIOB IIK 2.3.2 3n4
[1IK 2.4.1 3001.03
1K 2.4.3
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OK 01.2

Tema 1.3 MeToabl
HCCJaeI0BAHUH U
HCIBITAHUH MATePUAJIOB

Conep:xaHue yueOHOI0 MaTepUasa 10/4
MakpoCKOIMYECKU  aHaJu3. MuUKpoCcKOnUYeCcKui aHasus. 2/0 1K 2.2.2 VYol
HccnenoBanue  MHUKpPOCTpYKTypbl.  McnblTaHus — MEXaHMYECKHUX 1K 2.3.2 Y0 01.02
cBOMCTB. Hepaspyiaroniue MeTo1bl KOHTPOJIS I[IK 2.4.3 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 8/4
JlabopaTtoproe  3anarue  Ne2.  MUKpPOCKONHUYECKHH  aHAuU3. 4/4 K 2.2.2 VYnl
[TpuroroBiaeHue MukponuMdos 1K 2.3.2 Vo0 01.02
IK 2.4.3 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 3ansitue Nel. dusmyeckue CBOWCTBA METALIOB W 2/0 [IK2.1.3 V2
METO/bl UX U3YUYECHHUS [IK 2.2.2 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 2/0 [IK2.1.3 V2
MaTEpUajIoB 11K 2.2.2 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 8/4
CBOICTBA METAJLIOB U HcnbiTanuss 1pu  CTaTUYECKUX Harpy3kax. Hcnoeltanus 1pu 2/0 IIK 2.1.3 3n1
METOAbI MX HCIIBITAHUA | IMHAMHYECKUX HArpy3Kax I[IK2.2.2 3001.02
OK 01.1 30 01.04
OK01.3
B ToM 4nc/ie IpakTHYeCKUX U J1a00paTOPHBIX padoT 6/4
Jlaboparoprnoe 3anstue Ne3. OmpeneneHue TBEPAOCTH CTald H 4/4 [IK 2.2.2 VYnl
CIUIaBOB 110 MeToay bpunenns u Poksenna 1K 2.3.2 Y0 01.02
1K 2.4.3 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
[TpakTnueckoe 3aHsATHe Ne3. MexaHHW4ecKHe CBOMCTBAa METAIUIOB U 2/0 IIK 2.1.3 Yn2
METO/Ibl UX U3y4eHUS (IPOYHOCTD, YIIPYTOCTh) K 2.2.2 Y0 01.02
I1K 2.3.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Y0 01.06
Yo 01.07
VYo 02.01
Yo 02.02
Y0 02.03
PA3JIEJI 2 CTPOEHUE U CBOMCTBA CILTIABOB 60/32
Tema 2.1 OcHoBbl Teopun | Conepxxanue y4eOHOro MaTepuasia 16/8
CILJIaBOB OcHoOBHBIE CBeleHUS O ciuiaBaxX. Pa3pl METAUIMYECKHX CIIJIaBOB. 6/0 IIK 2.3.2 314
Juarpamma coctostaus «OKene3o-ieMeHTUuT». JlnarpaMma cOCTOSIHUS IIK 2.4.1 3001.02
«Kene3so - yriepon» I[IK 2.4.3 30 02.01
OK 01.1
OK 02.1
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B ToM unciie npakTHYeCcKUX U J1a00paTOPHBIX padoT

8/8

[Ipaktuueckoe 3anarue Ned. IloctpoeHue auarpaMMm COCTOSIHUSA 2/2 IIK 2.1.3 Yn2
CILJIABOB C MCIOJIb30BaHUEM METO/1a TEPMUYECKOr0 aHan3a [1IK2.2.2 VYo 01.01
1K 2.3.2 Y0 01.02
OK 01.1 Y0 01.03
OK 02.1 Yo 01.04
Y0 01.05
Y0 01.06
Yo 01.07
Y0 02.01
Y0 02.02
Y0 02.03
IIpaktuueckoe 3amsatue NeS. [loctpoeHuwe amarpamm COCTOSHHUS 212 IIK 2.1.3 VYn2
CIUIaBOB 1K 2.2.2 Yo 01.01
I1K 2.3.2 Y0 01.02
OK 01.1 ¥001.03
OK 02.1 Yo 01.04
Y0 01.05
Y0 01.06
Yo 01.07
Y0 02.01
Y0 02.02
Y0 02.03
JlaboparopHoe  3aHsatMe Ned.  M3ydyeHue  MHUKpPOCTPYKTYpPHI 4/4 K 2.2.2 Va1l
YIJIEPOAUCTON CTaau B pAaBHOBECHOM COCTOSIHUU IIK 2.3.2 Y0 01.02
1K 2.4.3 ¥001.03
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
CamocrosiTejibHas padoTa 00y4YarOIuXCst 2/0
Pemienue 3amau 2/0 I1K 2.2.2 Yl
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1K 2.3.2 Y0 01.02
1K 2.4.3 ¥001.03
OK 01.1 Y0 01.04
OK 02.1 Y0 01.05
Y0 01.06
Y0 01.07
Y0 02.01
Y0 02.02
Y0 02.03
Tema 2.2 YUyrynsi Coaepxxanue y4eOHOIro MaTepuaJa 12/6
Knaccudukanus 4yryHoB (mepeaenbHblid, CleIUalbHbIN, TUTSHHBIH, 4/0 IIK 2.3.2 313
BBICOKOTIPDOYHBIM,  KOBKHH, JIETUPOBAHHBIA, OEJBIA,  CEpPBIH, IIK2.4.1 31 4
MoauduMpoBanHelii). CBoiicTBa 4yryHa. BelmnaBka uyyrysa. IIK 2.4.3 3001.02
MapxkupoBka uyryna OK 01.1 3001.03
OK 01.2 30 02.01
OK 02.1
B TOM 4ncJie IPaKTHYECKUX U J1a00paTOPHBIX padoT 8/6
Jla6opaTtopnoe 3anstue NoS. OnpeneneHue BUI0B UyryHA 4/4 K 2.1.3 VYnl
I1K 2.2.2 Yn2
1K 2.3.2 V4
I1K 2.4.1 Y0 01.02
1K 2.4.3 ¥001.03
OK 01.1 Yo 01.04
OK 02.1 Y0 01.05
Y0 01.06
Y0 01.07
Y0 02.01
Y0 02.02
VYo 02.03
IIpaktnueckoe 3anaTHe Ne6. IlocTpoeHHMe KpUBBIX OXJIAXKICHUS 2/2 K 2.1.3 Yn2
(HarpeBa) U aHAJIM3 MPEBPALCHUH, TPOUCXOAAIINX B UyT'yHAX 1K 2.2.2 Y0 01.02
1K 2.3.2 ¥001.03
OK 01.1 Yo 01.04
OK 02.1 Y0 01.05
Y0 01.06
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Y0 01.07

Y0 02.01
Yo 02.02
Y0 02.03
[IpakTuueckoe 3anatue Ne7. M3yyeHue 4yryHoB 2/0 K 2.1.3 V2
1K 2.2.2 V3
K 2.3.2 Yn4
IIK 2.4.1 Y0 02.01
1K 2.4.3 Yo 02.02
OK 02.1 Y0 02.03
Tema 2.3 Craamn Coaep:xxanue yue0HOro MaTepHaJia 14/8
Krnaccudukanus craam Ha3HAYCHWIO, MO0 XHMHYECKOMY COCTaBy. 6/0 K 2.3.2 313
Knaccudukanus craam mo crocoOy MpPOU3BOJCTBA, IO CHOCOO0Y IIK 2.4.1 314
BBIIUIaBKU. YTiepoaucTeie ctanu. JlerupoBanuele ctanu. Biushue I1K 2.4.3 3001.02
JETUPYIOIIUX 3JEMEHTOB Ha CTPYKTypy M CBOWMCTBAa CTalH. OK 01.1 3001.03
WHucTpymMeHTanbHbIe cTand. MapkupoBKa cTajiu OK 01.2 30 02.01
OK 02.1
B ToM 4uc/ie IpaKkTHYeCKUX U J1a00paTOPHbIX padoT 8/8
[Tpaktueckoe 3anstue Ne§. OmnpeneneHue BHAA, XUMHUYECKOIO 212 [IK 2.2.2 Yn3
COCTaBa M HA3HAYEHUS CTaJU IO MApPKUPOBKE K 2.3.2 Y0 01.08
OK 01.2 Y0 02.01
OK 02.1 Y0 02.02
Y0 02.03
JlabopaTtoproe 3anstre Ne6. MukpoaHaliu3 JISTHPOBAHHBIX CTaICH 4/4 K 2.2.2 VYol
IIK 2.3.2 V4
[1IK 2.4.1 Y0 01.02
IIK 2.4.3 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
IIpaktnueckoe 3anstHe No9. IlocTpoeHne KpUBBIX OXJIaXKIACHUA 212 IIK 2.1.3 Vo2
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(HarpeBa) ¥ aHAIKM3 MIPEBPAILICHHM, POUCXOAIINX B CTATIAX 1K 2.2.2 Vo0 01.02
1K 2.3.2 ¥001.03
OK 01.1 Y0 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 LIBeTHBIE ConepxaHue y4eOHOro MaTepuasa 18/10
MeTaJLJIbI M CILJIABbI Jlatynu. bpon3bl. CrutaBel altOMUHMS U TUTaHa. Meap U ee CIUIaBblI. 4/0 IIK 2.3.2 3n3
AmoMuHUHR U ero ciuiaBbl. TuTaH, MarHui U ux ciuiassl. [Ipunou. IIK 2.4.1 3n4
AHTU(GPUKIMOHHBIE CIUIaBbl. [IpOM3BOACTBO LBETHBIX METANIOB U I[IK2.4.3 30 01.02
CIUIaBOB. MapKHpOBKa CIIJIaBOB LIBETHBIX CIIJIABOB OK 01.1 3001.03
OK 01.2 30 02.01
OK 02.1
B TOoM 4nc/Ie IPaKTHYECKUX U J1a00paTOPHBIX padoT 12/10
[Ipaktuueckoe 3anstue Nel(O. OmpeneneHue BuIa, XUMHUYECKOTO 4/4 K 2.2.2 Yn3
COCTaBa ¥ HA3HAYEHUs CIJIABOB LIBETHBIX METAJLIOB 110 MAPKUPOBKE IIK 2.3.2 Yo 01.08
OK 01.2 Y0 02.01
OK 02.1 Y0 02.02
Y0 02.03
[Tpaktuyeckoe 3anatue Nell. BpiGop Mapku CIUIaBOB LIBETHBIX 2/2 [IK 2.2.2 Yn3
METAJIJIOB JJIsl KOHKPETHBIX JIeTalei I1IK 2.3.2 Vo4
IIK 2.4.1 Y0 01.02
1K 2.4.3 ¥001.03
OK 01.1 Yo 01.04
OK 01.2 Yo 01.05
OK 02.1 Y0 01.06
Y0 01.07
Y0 01.08
Y0 02.01
Y0 02.02
JlaGopaTopHoe 3ansTue Ne7. M3ydeHne MUKPOCTPYKTYPHI IIBETHBIX 4/4 K 2.2.2 VYnl
CILJIaBOB 11K 2.3.2 Y0 01.02
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1K 2.4.3 Y0 01.03
OK 01.1 VYo 01.04
OK 02.1 Yo 01.05
Y0 01.06
Y0 01.07
Y0 02.01
Yo 02.02
Y0 02.03
[Ipaktuueckoe 3anstue Nel2. M3ydyeHne altOMUHUEBBIX CILIABOB 2/0 IIK 2.1.3 Vo2
1K 2.2.2 V3
1K 2.3.2 Yo 01.02
OK 01.1 Y0 01.03
OK 02.1 Yo 01.04
Yo 01.05
Yo 01.06
Y0 01.07
VY0 02.01
Y0 02.02
Y0 02.03
CamocTosiTeIbHAs padoTa 00yYalommXxcsi 2/0
IIpakTrueckoe 3aganne « MapKy IBETHBIX METAJUIOB U CILJIABOB» 2/0 [IK 2.2.2 Va3
K 2.3.2 Y0 01.03
OK 01.1
PA3EJI 3 ClTIOCOBbI OBPABOTKHU METAJIJIOB 20/4
Tema 3.1 OcHoBBI Copepxanue yueOHOIro MaTepuaJa 6/2
TepMHuYecKkor 00padoTku | Buasl Tepmuueckoit o0pabotku. @Das3oBble U CTPYKTYpHBIE 4/0 K 2.2.2 3n2
IpeBpaleHus Ipu TepMuyeckoil 06padoTke. BiusHue TepMudeckoit IIK 2.3.2 3n4
00paboTkn Ha cBoicTBAa. OTXKUT, HOpMATU3AIKs, 3aKallKa, OTITYCK, K 2.4.1 30 01.02
UCKYCCTBEHHOE cTapeHue. JledexkTsl m Opak HpU TEpMUUECKOM IIK 2.4.3 3001.03
00paboTke OK 01.1 30 02.01
OK 01.2
OK 02.1
B TOoM Ync/ie MPaKTHYECKUX W JJa00PaTOPHBIX padoT 2/2
JlaGopatopnoe 3anarue Ne8. Tepmuueckast 06paboTka cranu 2/2 IIK 2.1.3 Va1l
1K 2.2.2 Yn2
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1K 2.3.2 Yn4
1K 2.4.1 Y0 01.02
1K 2.4.3 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 3.2 Xumuko- Coaep:xanue yue0HOro MaTepHaJia 4/0
TepMHYecKas U OcHOBHBIE  CBEEHUS O  XMMMKO-TEPMHMUYECKON  00paboTke 4/0 K 2.2.2 3n2
TepMOMeXaHH4YecKast JKEJIEe30yIIepOaUCThIX  CIUIaBOB.  LleMeHTanus, a30TUpOBaHMUE, K 2.3.2 3n4
00pabdoTka crIaBoB LIMOHUPOBAHUE, HUTPOLIEMEHTALINS METAJLJIOB U CILJIaBOB IIK 2.4.1 3001.02
1K 2.4.3 30 01.03
OK 01.1 30 02.01
OK 01.2
OK 02.1
Tema 3.3 Copepxanue yueOHOIro MaTepuasa 2/0
Koncrpykuuonnsie craau | O0mme ceegenuss o0 OMJI. TlpokaTka, mpeccoBaHHe, BOJIOYEHHE. 2/0 K 2.2.2 312
001I€ero Ha3HAYEHHUA U KoBka, mramMmnoBka I[IK 2.3.2 313
JIeTMPOBAHHbIE CTAJIN OK 01.2 3001.03
OK 01.3 30 01.04
30 01.05
Tema 3.4 Knaccupuxanus | Conep:kanue yueOHOro MaTepuajia 4/0
HHCTPYMEHTAJBHBIX TpeboBanusi K  HMHCTPYMEHTAJIbHBIM  CTajsiM, YCJIOBUS  HX 2/0 K 2.3.2 313
cTajieil ¥ CIIaBOB sKcrutyaranuu. Kiaccupukaiyss ”HCTpYMEHTAIbHBIX CTallel, cTaju IIK 2.4.1 3n4
JUISL pEXKYILEro MHCTPYMEHTA I[IK2.4.3 3001.02
OK 01.1 30 01.03
OK 01.2 30 02.01
OK 02.1
B TOM 4Hc/ie IPAKTHYECKUX H JIa00pPaTOPHbIX padoT 2/0
[Ipaktuueckoe 3ansarue Nel3. H3ydyeHuwe yriepoaucTeix U 2/0 K 2.1.3 Yn2
JIETUPOBAHHBIX MHCTPYMEHTAJIbHBIX CTAJIEH 1K 2.2.2 Yn4
11K 2.3.2 Y0 01.02
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I1K 2.4.1 Y0 01.03
1K 2.4.3 Yo 01.04
OK 01.1 Y0 01.05
OK 02.1 Y0 01.06
Y0 01.07
Y0 02.01
Y0 02.02
Y0 02.03
Tema 3.5 3ammuTa Coaep:xxanue yueOHOro MaTepHaJia 4/2
MeTaJI0B 0T Koppo3uu | OOuue cBeleHUus: 0 KOppOo3uH. XUMHUYECKas U AIEKTPOXUMUYECKas 2/0 1K 2.3.2 3n3
Koppo3us. Metonbl 3amuThl OT Koppo3uu. KopposuitHo-croiikue [IK2.4.1 3n4
CTaJI U CIUIaBbI I1K 2.4.3 3001.02
OK 01.1 30 01.03
OK 01.2 30 02.01
OK 02.1
B TOM 4uc/ie IPAKTHYECKHX H JIA00PaATOPHBIX padoT 2/2
ITpakTrueckoe 3ansaTue Nel4. 3ammra METaNIOB OT KOPPO3UU 212 IIK 2.1.3 Yn2
[1IK 2.2.2 Y0 01.02
I1K 2.3.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Y0 01.05
Y0 01.06
Y0 01.07
VYo 02.01
Yo 02.02
Y0 02.03
PA3JEJI 4 JATEMHOE IMTPOU3BOJICTBO 6/2
Tema 4.1 Jlureiinbie Conep:xkaHue yueOHOro MaTepHaja 6/2
neeKTbl Jluteitnble  nedextsl.  Ilpuumnabl  oOpazoBanus.  CrocoObl 4/0
NPENYNPEXKIECHUS U UCTIPABICHUS OK 01.1 3001.02
OK 02.1 30 02.01
B ToM 4nc/ie NpaKTHYeCKUX U J1a00paTOPHBIX padoT 2/2
JlaGopatopnoe 3anatue Ne9. M3roTtoBiieHHE OTIMBOK B I€CYaHO- 2/2 K 2.1.3 Yn2
TJIMHUCTBIX (hopMax 1K 2.2.2 Y0 01.02
11K 2.3.2 Y0 01.03
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OK01.1 Yo 01.04
OK 01.2 Yo 01.05
OK 02.1 Y0 01.06
Y0 01.07
Yo 01.08
Y0 02.01
Y0 02.02
PA3JIEJI 5 HOPOHIKOBBIE 1 KOMITIO3UIINOHHBIE MATEPUAJIBI 4/0
Tema 5.1 IlopomkoBasi | Coaep:kanue y4eOHOro MaTepuajia 2/0
MeTaJLIyprus [TopomikoBbie Marepuanbl. CBolicTBa M 00JaCThb NPUMEHEHMS. 2/0 1K 2.3.2 3n4
[TopomikoBas Mertamnyprusi. OpuKIMOHHBIE ¥ AHTHUPPUKIIMOHHBIC [IK2.4.1 3001.03
MaTepuabl I1K 2.4.3 30 02.01
OK 01.2
OK 02.1
Tema 5.2 Coaep:xxanue yue0HOro MaTepHaJia 2/0
Komno3unmnonnsie Crtpoenue KOMIIO3UTOB. JlucrnepcHO-ynpoOYHEHHbIE 2/0 K 2.3.2 3n4
MaTepuaJIbl KOMIIO3ULIMOHHBIE ~ MaTepualibl. BOJIOKHUCTBIE  METAJUINYECKUE IIK 2.4.1 3001.03
KOMITO3HTHI K 2.4.3 30 02.01
OK 01.2
OK 02.1
IIpoMexyTouHas aTTecTalus 18
Hroro 134/48
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2.3 IlepeyeHb NPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH
Homenknarypa mpakTudeckux U J1aOOpaTOpHBIX 3aHATHI JOJKHA oOecredynBaTh OCBOCHHE Ha3BaHHBIX B paszzene 1.2 pabouell mporpaMMbl

YMEHHUH.

Tembl 1a00PaTOPHBIX M MPAKTHYECCKUX
3aHATUU

Coneprxanue (KpaTKoe OIHUCAHKE)

Crienaau3upoBaHHOE 000pyI0BaHHUE,
TEXHUYECKHE CPEICTBA, MPOIPAMMHOE
oOecrieueHne

PA3JIEJI | CTPOEHUE 1 CBOUCTBA METAJIJIOB

JlaboparopHble 3aHATHS

Jlaboparopuoe 3anstue Nel. M3yuenue

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

Meramnorpadgudeckuii Mukpockorn 4XB,

MexaHudecke CBOMCTBA METAJUIOB U
METOJIbl MX U3Yy4eHUsd (IIPOYHOCTH,

YIPYTOCTb)

W3Y4YECHUS

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 MUKpOaHaIn3a,
uuiidoBanbHas Oymara, alnMasHasl 1acra,
pEaKTHUBBI JUTSt TpaBJICHUS,
¢unbTpoBaNbHAsg Oymara

JlaGopatopHoe 3aHsTHE Ne3. | Onpenenenue TBepaoctu no bpunennto u Poxsemny VYHuBepcanbHBI  TBepoMep, Habop

Ompenenenue TBEPAOCTH CTAIH U METaJUTMYECKUX 00pa3iioB

CIUIaBOB 1O Meroay bpunemns wu

Poksemra

IIpakTuueckue 3aHATHS

IIpakTnueckoe 3aHATHE Nel. | I3ydyenue ¢usnueckux CBONCTB MeTasioB, MeTonoB ux | He Tpebyercs

®u3nyeckrue CBOMCTBA METAUIOB W | ONPEACICHUS

METOJIbl UX U3YyUEHUS

[TpakTrueckoe 3aHSTHE No2. | Onpenenenue MIOTHOCTU U YAEIBHOIO BECA MECKA, TPAaBUS U He tpebyercs

Omnpenenenue yAEIBHOTO Beca | meOHs

MaTepUajoB

IIpaxTueckoe 3aHATHE Ne3. | M3yyeHne MexaHMYECKHX CBOMCTB MeETaJIOB, MeToZ0B X | He TpeOGyercs
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PA3JIEJI 2 CTPOEHUE 1 CBOMCTBA CILIABOB

JlaboparopHbIe 3aHATHUS

Jlaboparopnoe 3anstue Ne4. M3ydenue | Mi3ydeHue npeBpamieHuidi B CIUIaBaX CHCTEMBI JKeje30- | MHUKpoOCKoI MeTautorpaguiecKui,
MUKPOCTPYKTYpPBI YIJIEPOJUCTON CTalM | HEMEHTUT U CTPYKTYpbl CTaled pa3jM4HOIO COCTaBa B | KOMILJIEKT MUKPOILIH(OB cTajew,
B PAaBHOBECHOM COCTOSIHUH PaBHOBECHOM  COCTOSIHMH,  OIpEAENiEeHHE  COJAEpKaHUs | allbOOM c dotorpadusmu
yIJ€po/ia B UCCIEAYEMbIX CTAISX U UX MapKU MUKPOCTPYKTYP
Jlaboparopnoe 3aHsTHE No5. | AHanu3 CTPYKTypbl CIUIABOB MpU KpUCTAIU3aUud U | Mukpouumdsl 4yyryHa TUISt
Onpenenenue BUJOB UyTryHa Ga30BBIX  MpeBpalieHuii B TBEPAOM  COCTOSTHHH, | UCCIICTOBaHHMA, MeTauIorpapuIecKuii
YCTaHOBJICHHE CBS3M MEXAY JHarpaMMOil COCTOSIHUS | MUKPOCKOII, anp0oM dororpaduii
KEJIE30-1IEMEHTUT (3KeIe30-rpauT) U CTPYKTYPOH CIUIABOB | MUKPOCTPYKTYP
Jlaboparopnoe 3aHSTHE No6. | Usyuenne 0cCOOEHHOCTHM MHKPOCTPYKTYphl H OCHOBHBIE | MUKPOCKOI MeTaIIorpauuecKuid,
MukpoaHaan3 JErupoOBaHHBIX CTallel TEXHUYECKUE XapaKTEPUCTUKU JIETUPOBAHHBIX CTajled U | KOMILJIEKT MUKPOILIH(OB cTajew,
CIUIaBOB PA3IMYHOTO Ha3HAUCHUS anpOoM c dotorpadusmu
MUKPOCTPYKTYP
Jlaboparopuoe 3ansatue Ne7. Uzyuenue | UsyyeHne  CTPYKTYpbl,  CBOMCTB, MNpUMEHEHHE U | MHUKPOCKOIBI, KOJUICKIIUS
MUKPOCTPYKTYPHI IIBETHBIX CIIJIABOB KJIaCCU(PUKAIIMKA aTIOMUHHEBBIX, MEIHBIX, THUTAHOBBIX U | MUKPOIUIN(OB  [BETHBIX  CIUJIABOB,
JIPYTUX IBETHBIX CIJIaBOB ¢dotorpaduu MHUKPOCTPYKTYP,
JarpamMmmbl COCTOSIHUSI

paccMaTpruBACMBIX CIIJIAaBOB

IIpakTueckue 3aHsATHS

[IpakTrueckoe 3aHSTHE Ne4. | 3ydyeHune METOIUKHU MIPOBEICHUS TEPMUYECKOTO aHaIU3a He tpebyercs
IloctpoeHne  guarpaMm  COCTOSIHUSA

CIUIAaBOB C HCIIOJIb30BAHHEM METOJa

TEPMUYECKOI0 aHAIN3a

[TpakTrueckoe 3aHATHE No5. | O3HakomiieHHE € OCOOEHHOCTSIMH MUKPOCTPYKTYpbl U | He TpeOyercs
IloctpoeHne  guarpaMm  COCTOSIHUS | OCHOBHBIMU TEXHUYECKUMHU XapaKTepUCTUKaMU

CIUIABOB JIETUPOBAHHBIX CTAJIEH U CIJIABOB Pa3JIMYHOI0 HA3HAYEHUS

IIpaxTueckoe 3aHATHE Ne6. | opmupoBanre yMeHHH aHaIM3UpoBaTh MpeBpamieHus, | He tpeGyercs
[TocTpoeHne  KpUBBIX  OXJIAKJEHUA | IPOTEKAIONIME B YYTyHaX IPHU OXJIAXKJIECHWUH, U BBIIBICHHE

(HarpeBa) MW aHaNU3 MPEBpAIICHUH, | 3AKOHOMEPHOCTH CTPYKTYPOOOPa30BaHUS B HUX

MTPOUCXOASAIIMX B UyT'yHaX

[Tpaktuyeckoe 3anstie Ne7. Mzyuenue | M3ydeHne MapKUpOBKH M OOJACTH NPUMEHEHHUS YYT'YHOB M He tpebyercs
4YI'YHOB pacInppoBKU MAPOK YYT'YHOB

IIpakTueckoe 3aHATHE Ne8. | ®opMupoBaHre YMEHHI ONpeAesITh MApKUPOBKU MeTauioB | He TpeGyercs
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OnpeneneHHe BUJ4a, XUMHNYCCKOI'O

U CIIJIaBOB

CoCTaBa M Ha3HAa4yeHUs CTalIu IO
MapKUPOBKE
[IpakTnueckoe 3aHsTHE Ne9. | dopmupoBanue yMeHW aHaIM3UpOBaTh mpeBpaimieHus, | He Tpebyercs
IloctpoeHne  KpHMBBIX  OXJQXKIEHHUSA | IPOTEKAOIIUE B CTAISAX INPU OXJIAXKICHUH, U BBIABICHUE
(HarpeBa) W aHaAIU3 MPEBpAIICHUH, | 3AKOHOMEPHOCTH CTPYKTYPOOOPa30BaHUS B HUX
ITPOUCXOSIIIMX B CTAIIAX
IIpaxkTueckoe 3aHATHE Nel0. | ®opmupoBanne yMeHM oOmpeaeisTh BuiI, xXxumudeckuii | He Tpebyercs
Onpenenenne  BuAa, XMMHYECKOIO | COCTaB M HAa3HAYEHHUE CIUIABOB LBETHBIX METAIOB II0
cocTaBa M  HAa3HA4Y€HUs  CIUIABOB | MAPKUPOBKE
LIBETHBIX METAJIJIOB I10 MAPKUPOBKE
[Ipaktuueckoe 3ansitue Nell. Bwibop | DopmupoBanue YMEHHI kinaccudummponarts, | He TpeGyercs
MapKH CIIJIaBOB LIBETHBIX METAJIOB JUIsl | paciiu(poBbIBaTh U XapaKTepU30BaTh 00IacTh MPUMEHEHHS
KOHKPETHBIX JIeTajlel LBETHBIX CIIABOB
IIpakTnueckoe 3aHATHE Nel2. | U3yuenne MapkupoBKHM M o0jacTh npuMeHeHus IBeTHbIX | He TpeOyercs
N3ydeHne antoMUHUEBBIX CIJIABOB METaJUIOB — AJIIOMUHHUS U CIUIABOB HA €r0 OCHOBE; N3y4YEHUE

0COOEHHOCTEM TpPUMEHEHHUs aTlOMUHHEBBIX CIUIABOB B

3aBUCHMOCTH OT HX COCTaBa
PA3JIEJI 3 CIIOCOBbI ObBPAFOTKM METAJIJIOB

JlaGopaTopHbIe 3aHITHS

Jlaboparopnoe 3aHATHE Ne8. | dopmupoBanue YMEHHI HCCIIEIOBATh BIIMsIHUE | MUKpOCKOIT MeTauiorpaduaeckui,
Tepmuueckas 06paboTka cranu TEPMUYECKON 00pabOTKM Ha MHUKPOCTPYKTYPY M CBOMCTBA | KOMIUIEKT MHUKPOLUIM(OB CTaIM MapKu

KOHCTPYKIIMOHHOM YTJIEPOAUCTON CTaIu 45 Tmocnme TepMUYECKOH 00padOTKH,

abOOM c ¢dororpadpusmu
MUKPOCTPYKTYp CTaJl
ITpakTHueckue 3aHsITH

[IpakTHueckoe 3aHATHE Nel3. | U3yuenne  mapkupoBku u  oOnactu  npumeHeHus | He tpeGyercs
N3yuenne YIIEPOAMUCTHIX U | KOHCTPYKIIMOHHBIX  cTaneil;  QopMupoBaHue  yMeHU#
JIETUPOBAHHBIX WHCTPYMEHTAJIBHBIX | paciin(pOBKU MapKUPOBKH KOHCTPYKLIIMOHHBIX CTael
CTaJIeH
[IpakTnueckoe 3anatue Nel4. 3ammura | M3ydyeHue mporieccoB XUMHUYECKOW W 3nekTpoxumuueckoit | He tpeGyercs

METAJIJIOB OT KOPPO3UHU

KOpPpO3UH, MPOTEKAIONUX B PA3IMYHBIX Cpelax, METOJIOB
00pBOBI ¢ KOppo3ueH

PA3JIEJI 4 JUTEUMHOE ITPOU3BOJICTBO
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JlaGoparopHsble 3aHATHS

Jlaboparopnoe 3aHSITHE Neo.
W3roToBiieHre OTJIMBOK B IECYaHO-
TJIMHUCTHIX (opMax

OcBoenne crnocod py4yHOH (OPMOBKH IO PazbeMHON

MOJEIN

berynsl cmemmBaromue, KopoO I
TOTOBOMl  CMECH, MOJIEIIbHO-OIOYHAs
OCHACTKa, pyuHOI (OpMOBOUHBIIH

WHCTPYMEHT, OOOpOTHast cMech (TIECOK
kBapuesbii  ['OCT  2138-91, rnuHa
dopmoounas 'OCT 3226-93)
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3 YCJIOBUSI PEAJIM3AIIMA YYEFHOM TUCIIUTTIJIAHBI

3.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

Jns  peanuzauud  [porpaMMbl  Y4eOHOM — AUCIHUIUIMHBI  MPEAYCMOTPEHBI  CIEIYIOLIUE
CHelHalbHbIE TOMEILIEHUS:

JlaGoparopuss ~ «Memannoepagus U OCHOBbI  MEMANIYPSUHLECKO20 — NPOU3BOOCMEA
um. /{.K. Yeprosa», ocHaIlleHHAs B COOTBETCTBUU C MPUIIOKEHUEM 3 00pa30BaTeIbHOM IPOTrPAMMBI.

THomewenue 0nst 6ocnumamenvHoli pabomsl, OCHAIICHHOE B COOTBETCTBHH C MPUIIOKEHUEM 3
00pa3oBaTeNbHOM MPOrpaMMBI.

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

3.2 YueOHO-MeTOAUYeCKOEe M MH(OPMAIMOHHOE 00ecTieYeHHe Peain3alui NPorpaMmmbl
OcHOBHbBIE HCTOYHUKH:
1. bonnmapenko, I'.I. MarepuanoBenenue . yd4eOHUK A CpeaHEro mpodecCHOHaTIbLHOTO

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

obpamenus: 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 : yuebnoe nocodue : Iledarnoe neno / coct. H. B. ITomoBa. — 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. Uepenaxun. — 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 CAMOCTOATEeIbHOI PadoThl 00y4aOIIUXCH

CamocrosaTenbHass pabotra  sBIsSeTCS  00s3aTelNbHOW Ui KaXIOro  00ydYaroIierocs.
CamocrodTenbHas paboTa MOXKET OCYIIECTBIATHCA UHIAUBHIyaTIbHO WIM IPYNIIAMU B 3aBUCUMOCTH OT
e, 00beMa, KOHKPETHOM TEMAaTUKHU CaMOCTOSATENbHON paboThl, YPOBHS CIIOKHOCTH, YPOBHSI yMEHUI
00y4aroIuXxcs.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITENIbHON pabOThl OCYIIECTBIIAETCS B Ipeesiax
BpPEMEHH, OTBEJCHHOTO Ha 00s3aTesibHble Y4eOHBbIE 3aHATUS W BHEAYTUTOPHYIO CaMOCTOSATENbHYIO
paboTy oOydarommxcs Mo y4eOHOW AUCIUIUIMHE, MPOXOAUT KaK B MUCbMEHHOW, TaK W YCTHOW WIH
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
pasziena/TeMsl BHEayJIMTOPHOI pabOTHI

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

Lenp: yrmyOneHue 3HaHMM MO Teme «J/{uarpamMmma COCTOSIHHS
CIUIaBOB XKEJIe30-yTIIEPOI»
Pexomenanuu no BhINOJIHEHHIO 33JaHUS:
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https://urait.ru/bcode/490217
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 HCIIOJNB3YIOTCS B 33jJade, 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 COCTOSIHUU. B KOHCHEKTe, MpexkIe BCEro, BBIUCPTUTE
JMarpaMMy COCTOSIHHS KeJle30 — yriaepox. /lmarpamMma COCTOSHHS
JKeJe30 - YIJIepo]| IPeICTaBIeHa Ha PUCYHKE 1. YKaxKuUTe CTPYKTYpHI
BO BCeX oO0yacTsaX, pazOepuTe H 3alulIMTe, YeM XapaKTEePHBI
KPUTHYCCKUE TOYKA M JIMHUU JMarpaMMbl, HX TEMIIEpaTypbl WU
Coziep)KaHKe YIiIeposa.
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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 OXJKICHUN — 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
IarpaMMy 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 KpUTHUECKOW Touke. OMNHUCBIBaTH HYKHO TOJIBKO T€
MPeBpaIIeHHs], KOTOPbIE TPOUCXOIAT B 3aIaHHOM CILIaBe.

3anagya Nel. Haueprure nuarpaMMy COCTOSIHUS JKEIE30-YIIIEPOIL.
[Tonb3ysick AuarpaMMoON  COCTOSIHMSI, OOBACHUTH CTPYKTYpHBIE
IpeBpalleHHs], KOTOpbIe MPOUCXOAAT B CTaiu, coaepxkamei 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, MpH MEAJICHHOM HarpeBe €€ [0 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 OXJaxaeHuu ero ao 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 10BIETBOPUTENBHO «3» - MPAaBUIBHO 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 —LBETHBIX
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 3anoJHEHHI0 TaOIUIbl HEOOX0IUMO
BHHUMATEJIbHO U HECKOJIBKO pa3 IMPOYMUTATh TEOPETHUUECKUN MaTepuall
o teme «Meab U MEIHbIE CIIIaBbl» U pa3o0paThb MAPKUPOBKY MEAH,
JaTyHU U OPOH3BI.

Menp —  MeTalul  KpacHOBaTO  —  pO30BOr0O  IIBETA,
KPUCTANIU3UPYETCs B PEWETKY TIpaHElEHTPUPOBAHHOTO KyoOa,
AJUTOTPONMUYECKUX MpeBpalleHnil He nMeeT. TemnepaTypa IIaBlIeHUs
menn — 1083°C. Menp o6namaeT BBICOKOW CTOMKOCTBIO IPOTHB
aTMOC(epHO KOppo3HuM, OHa, Onarojgaps BBICOKOM IIACTHYHOCTH,
Xoporio o0OpabaThiBaeTCsl JIaBIIEHHEM B XOJOJHOM U TopsdeM
cocrogHuu. Jlutelinsle 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» OO0JE€3HW MEeAM — 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 Meanm — €
OTJIMYHAsI 3JIEKTPONIPOBOJHOCTh U TEIJIONPOBOJHOCTh. TOJIBKO OAMH
MeTaI o0JazaeT emé 0oJiee BEBICOKMMH IMOKa3aTesIMI DTHX CBOMCTB
— cepedpo. Ho aToT MeTasut 1opor ¥ He MOXKET IMIUPOKO MPUMEHSTHCS
B TexHHKe. [I0o cHOCOOHOCTH MPOBOJIUTH ANIEKTPUUECKHUIM TOK MEb B 5
pa3 NpeBOCXONT KeJe30, B 1,5 pa3 — amoMuHui, 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 O0JaJaeT XOpPOIIUMH JUTEHHBIMU CBOWCTBAMHU.
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. JlatyHu, coxaepkamue Oonee 45% 1HMHKA, 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 CJIENYIONIMI: 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 MU KOPPO3MOHHYIO CTOHKOCTh. B crnenuanpHbBIX JaTyHSIX 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
MEXaHUYECKHE CBOMCTBA U KOPPO3HOHHYIO 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 JIaTyHEWM B Mopckod Boje. JKeme3o B couyeTaHuu cC
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  MOJy4yarOT  pPa3JIn4HbIE

nonygaOpukarsl MyTEM NPOKATKH, KOBKH, IITAaMIOBKHU. JIuTelHbIe
JaTyHU Mapkupyrorcs OykBamu U nudpamu (JI — natyns, I — uuHk,
yhcina mociae OykBbl L[ — mpoueHTHOe coxaep)kaHHWe IMHKA,
nocienyomme OykBbl M yucla 0003HA4yaloT  JIETHPYIOLIHe
KOMIIOHEHTBI U UX NpOLEHTHOe coaep:kanue) 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 cojep)KaHMe MenuW B IMPOLEHTaX, Cleaylue IHUQpHI,
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, aJIIOMMHHMEM, KPEMHHUEM, CBUHIIOM, OEpUJUIMEM 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 BBICOKMX Temmeparypax u 1p. CpaBHUTEIBHO
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 M3roTOBICHHUS M3AETHIA OPOH3BI JENATCS Ha
negopmupyemslie U uTeitnble. M3 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  BBICOKOH  Temio- H
AJIEKTPONPOBOJHOCTbI0 B COYETAHUU C XOPOLIEH KOPPO3HMOHHOU
CTOMKOCTBIO, (DaCOHHOE U XYIOKECTBEHHOE JIUThE. JlureiiHble
OpoH3bl Mapkupyrorcs OykBamu u Iudpamu (bp — OpoHnsa, uyucio
nocse OyKBbI JIETMPYIOLIEr0 KOMIIOHEHTa — MPOLEHTHOE COJepKAHNE
JIAaHHOTO Jerupyoniero kommnonedta). Hampumep: BbpO31[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  KoMnoHeHtoB.  Hampumep:  BpAX  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,
bpO31112C5, A999, Mlk,
JI-85

15 J-62, bpO10d1, 19,
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,
MJIS5, M1p, A85

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
BHeIIHee 0(opMIIeHHE; pab0Ta BBITIOJIHEHA B CPOK.

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

VY 10BIE€TBOPUTENBHO «3» - MpPaBUIBHO 3allOJIHEHA Tabiula, 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 KOHTPOJIb M OLEHKA

TACIATLITAHBI

KOHTpOJIB M OIICHKa PE3YJIbTATOB OCBOCHUSA AUCHUIINIMHBI OCYHICCTBIIACTCA MPCIIOJaBaTCIIEM B

PE3YJIBTATOB

IIPOLECCE TEKYIIECTO KOHTPOJIA U HpOMeX(YTOqHOﬁ arrecrauu.

4.1 Texymmii KOHTPOJIb

OCBOEHHUS YUYEBHOM

KonTposmpyemele pa3neibl
(Tembl) yueOHOM TUCIIUTUIMHBI

KoHntponmpyemslie
pe3yJIbTaThl
(MHAMKATOPBI
JIOCTYKCHMUS
KOMITCTCHIIH )

HaumenoBanue
OLIEHOYHOT'O
cpencTaa

Kpurepuu onenku

Paznen 1 Ctpoenue u cBoicTBa
METaJNIOB

IIK 2.1.3
1K 2.2.2
IIK 2.3.2
I1IK 2.4.1
I1K 2.4.3
OK 01.1
OK 01.2
OK 01.3
OK 02.1

[IpakTnueckue
3aIaHUs
Tect

Kputepun ouenku
CM. HUXKE

Pazgen 2 Ctpoenue u cBOiCTBa
CILIaBOB

IIK 2.1.3
IIK 2.2.2
IIK 2.3.2
IIK 2.4.1
I1K 2.4.3
OK 01.1
OK 01.2
OK 02.1

IIpakTrueckue
3a/1aHUs
Tect
KonTponbhas
pabora

Kpurepun onenku
CM. HUXE

Pasnen 3 CnocoGwel 06paboTku
METaJIOB

IIK 2.1.3
IIK 2.2.2
IIK 2.3.2
IIK 2.4.1
[1K 2.4.3
OK 01.1
OK 01.2
OK 01.3
OK 02.1

IIpakTnueckue
3a1aHUs
Tect

Kpurepun onenku
CM. HUXKE

Paznen 4 JIntetHoe

MIPOU3BOJICTBO

IIK 2.1.3
1K 2.2.2
IIK 2.3.2
OK 01.1
OK 01.2
OK 02.1

IIpakTrueckue
3a/1aHus

Kpurepun onenku
CM. HUXE

Paszgen 5 Iopomkoseie u
KOMITO3UIIMOHHBIE MaTE€pPHAIIbI

IIK 2.3.2
[1IK 2.4.1
I1K 2.4.3
OK 01.2
OK 02.1

Tect

Kpurepun onenku
CM. HUXE

Kputepuu oneHk NpakTHYeCKUX 3a]aHUIl, KOHTPOJIbHOH PadoThI
Onenka «5» BBICTABISIETCS OOydwaromeMmycsi, eciu pabora odopmiieHa B COOTBETCTBHH C
PEKOMEHIALMSAMU MIPETIOAaBaTeNsl; 3a/JaHUs BHIMIOTHEHBI B TIOJTHOM 00BEMeE.

1317



Onenka «4» BeIcTaBiIsieTcss oOywaromemycs, ecid B O(OPMIIEHHH pPAaOOTBI HMMEIOTCS
HE3HAYUTENbHBIC HETOYHOCTH, HE BIMAIONIME HA HWTOTOBBIM pE3yJabTaT HCCIEIOBaHHS;, B paboTe
3aJJaHUAX UMEIOTCS He OoJiee IByX HE3HAUUTENbHBIX OIIMOOK; 33 JaHHS BBIMIOJIHEHBI B TOJTHOM 00beMe.

Ouenka «3» BbICTaBIsieTCs oOOydaromeMmycs, eciu padota opopmileHa ¢ HapyHICHUSIMH
TpeOOBaHUil; B 3alaHHUIX HUMEIOTCS HEe Oosiee S5 omuOO0K; 3aaHus BBIIIOJHEHBI B IIOJIHOM 00BEME.

Ouenka «2» BBICTaBIsieTCA OOydaromemycs, ecind padora oopmiieHa HE B COOTBETCTBUH C
TpeOOBaHUSAMMU; 3a/IaHHSI BBITIOJIHEHBI HE B ITOJIHOM 00bEMe; B 33/IaHUSX UMEIOTCS 0ojiee 5 OmuoOoK.

Kpurepun ouennBanus Tecra:

O1eHka TeCTUPOBAHUS MPOBOJIUTCS 110 UTOIOBOMY IPOLIEHTY Pe3yJbTaTUBHOCTU (MPaBUIIBHBIX
OTBETOB):

90 +100% - 5 — «OTIIMYHOY;

80 + 89% - 4 — «xopo1oy;

70 +79% - 3 — «yAOBIETBOPUTEIHHOY;

menee 70% - 2 — «HEYIOBIETBOPUTEILHOY.

4.2 IIpoMe:xxyTOUYHAS aTTeCTAIUS

[IpomexyTouHas arTecTanusl OOYYArOMIMXCS OCYIIECTBISETCS IO 3aBEPUICHUM H3y4CHUS
JTUCHUTITUHBI U TTO3BOJISIET OMPEIETUTh Ka4eCTBO U YPOBEHB €€ OCBOCHHUSI.

dopma NPOMEKYTOUHON aTTeCcTalluu N0 JUCHUILTUHE « MaTepuanoBeleHue) - 9K3aMeH

PesyabTaTsl OueHoyHble cpeacTBa
o0yueHust JJIsl IPOMEKYTOYHOM ATTEeCTAIUMN

K 2.1.3 1. Pacumdpyiite Mmapku craBos: 4012, 36 X2H2M®A, YH19X311, bpA102K3Mu2;
K 2.2.2 AC40XTHM, 68A, UH19X3, bpAOMu2JI; 38XH3BA, 35X, MA19, BY70; LIX15,
K 2.3.2 15XTH2TA, CY440-640, J163

TIK 2.4.1 2. PacmmdpyiiTe Mapku CTaJid, 9yT'yHa ¥ [IBETHBIX CIUIABOB U JANTE XapaKTePUCTHKY.
11IK2.4.3 3. BeiOepute MmaTtepuan Uisi KOHCTPYKUMHA MO HMX HA3HAYCHHUIO U YCIOBUAM
OK01.1 JKCILTyaTaIUH.

0K 01.2 4. BpiOepuTe Mapku JETMpOBaHHBIX CTallell i JeTaleld B 3aBUCHMOCTH OT HUX
OK 01.3 Ha3HAYCHHUS.

OK 02.1 5. [IpogeMOHCTpUPYITE U MOIIATOBO MOSICHUTE METO/BI (110 IEPEYHIO) UCCIEAOBAHUS

CTPYKTYpbI METAJJIOB U CILJIABOB.
6. IIlpogeMoHCTpUpYIiTE BIaJ€HUE METOJANKON MPOBENCHNS UCIIBITAHUS METAIOB HA
TBEpAOCTh N0 MeToty bpunessa u Pokesia.

Kpurtepuu onenku sxzamena

—«OTIMYHOY» - TEOPETUUECKOE COJIEpKAHUE Kypca OCBOCHO MOJHOCThIO, O3 MpoOesoB, yMEHUs
c(OpMUPOBAHbI, BCE MPETYCMOTPEHHbIE NMPOrpaMMoOi y4yeOHbIE 3aJaHUs BBIIOJHEHBI, KAYECTBO HX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

—«Xopomo» - TEOPETHYECKOE COJEpKaHHE Kypca OCBOCHO IIOJIHOCTBIO, 0€3 MpoOesos,
HEKOTOpble yMEHUs Cc(HOPMHUPOBAHBI HEAOCTATOUHO, BCE MPEAYCMOTPEHHBIE NMpOrpaMMoi ydyeOHbIe
3aJ1aHus BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUI BBITIOJHEHBI C OLTHOKaMHU.

—«Y IOBJIETBOPUTEIILHOY» - TEOPETHUYECKOE COJEpKaHNE Kypca OCBOEHO YaCTUYHO, HO MPOOEIb
HE HOCAT CYILECTBEHHOTO XapakTepa, HeoOXOJuMble YMEHMsI pabOThl ¢ OCBOCHHBIM MaTepuajioM B
OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMoOi 0OyueHHUs Yy4eOHBIX
3aJlaHUH BBINOJHEHO, HEKOTOPBIE U3 BBIMTOJHEHHBIX 3aJJaHUI CO/IepHKaT OIINOKH.

—«HeynoBIIETBOPUTETIBHO» - TEOPETHUECKOE COJEpXKaHHE Kypca HE OCBOECHO, HEOOXOAUMBIE
yMeHHs He ¢(hOpMHUPOBaHbI, BBIIOJIHEHHbIE YU€OHBIE 3a/1aHUs COJIepKaT IpyObie OMNOKU
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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 UCIIOJIb30BaHUE
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 yaeoHomn
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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