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1 OBLIASI XAPAKTEPUCTUKA PABOYEHl TPOIPAMMBI YYEBHOW
JUCLUIINHDBI

1.1 Heab 1 MeCTO AUCUMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

PaGouast mporpamma y4eOHOM UCHMIUIMHBI «MarepuanoBeaeHney SBISETCS YacTbIO
[IPOrpaMMbl  MOJATOTOBKM  CIHELMAIUCTOB CPEOHEro 3BeHa 1o cnenuanbHocTH — 22.02.08
Merautyprudeckoe Ipou3BOACTBO (110 BUAAM MPOU3BOJACTBA). Pabouas mporpamMma coctaBieHa IS
ouHOI (popmBbI 00yUeHUSI.

Llenp nmucuuIuMHBL: (GOPMHUPOBAHUE COBOKYITHOCTH 3HAaHMH O CBOHCTBaX M CTPOCHUH
MaTepHaJioB, CIIOCO0aX MX MOJMYYCHHS M YNPOYHEHHUS, O CTPOCHHUU MATEpHAJIOB M €ro BIUSHHS Ha
OCHOBHBIC (PU3NYECKHE, TEXHOJOTHYECKNE U IKCIUTyaTallMOHHBIE CBOMCTBA, MEXaHUYECKHE CBOWCTBA
METAJUIOB M CIUIABOB, CHOCOOOB TEPMUYECKOH OOpabOTKM M TOJYYEHUS KOHCTPYKLHMOHHBIX
MaTepuaoB.

JucuuumHa «MarepuanoBeieHne» BKIIOYEHAa B 00s3aTENbHYIO YacTh 00pa3oBaTEeIbHOMN
IPOTPaMMBI.

1.2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB OCBOCHHS AU CLHUILIHHBI

CopepxaHue JUCHUILUIMHBI OPUEHTUPOBAHO HA MOJATOTOBKY OOYYaroIIMXCs K OCBOEHHUIO BUJIOB
NeSTeIbHOCTH IPOrpaMMbl IOATOTOBKM CIIELMAIMCTOB CPEAHEr0 3BEHAa IO CHELMAIbHOCTH U
OBJIQJICHUIO CIIEAYIOMIUMHU MPO(PECCHOHATBHBIMHA U OOIIUMH KOMIIETCHIIUSMH:

[1K 2.1 BbInoaHATh pacyeThbl MapaMeTpoB TEXHOJIOIMUYECKUX MPOLECCOB 00pabOTKU METAIOB
JaBICHUEM, paObOTBI 000PYIO0BaHUS, XapaKTEPUCTUK NCXOAHBIX 3aTOTOBOK M METAJUIONPOAYKIIMH.

IIK 2.2 OcymecTBisaTh MEpONPUATHS IO MOATOTOBKE 3aroTOBOK K Ipoleccy 00padoTku
METAJIIOB 1aBJICHUEM.

I1K 2.3 Bectu TeXHOJOTHUECKUH Mpolecc 00paboTKH METaJIOB JIaBI€HUEM B COOTBETCTBUH C
TpeOOBaHUSMHU HOPMATUBHOM, TEXHOJIOTMYECKON TOKYMEHTAI1H.

IIK 2.4 KoHTponupoBaTe M KOPPEKTHPOBaTh TEKYIIME OTKJIOHEHHS OT 3aJaHHBIX BEJINYUH
[apaMeTPOB U NOKa3aTesIed TEXHOJIIOTHYECKHUX POLIECCOB 00Pa0OTKH METAIIIOB 1aBICHUEM.

OK 0l1. BeiOupare crnocoObl pemeHuss 3aaad  NPO(PECcCHOHANBHON  J1eATeNbHOCTH
MPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTb COBpEMEHHBIE CpEACTBA IIOMCKA, aHalIW3a W HHTEPIPETALMH
nHpopMaluid ¥ HMHQPOPMAIMOHHBIE TEXHOJOTUHU JJIsi BBINOJIHEHHUS 3a1ad MNpoQecCHOHATbHON
JESTEIBHOCTH.

Pe3ynbrarel OCBOGHMSI NUCLUMIUIMHBI COOTHOCSTCS C IUIAHUPYEMBIMU PE3yJIbTATAMH OCBOEHUS
o0Opa3oBaTebHON TPOrpamMMBl, TipeAcTaBiaeHHOU B pazaene 4 TITICC3
TpeOGoBaHMsI K pe3yiabTaTaM OCBOCHUS JUCIUILTHHBI

Mrgexe MK Pe3ynpTatel 0OCBOCHHS
YMmeer 3Haer

IIK 2.1.2 BeinosnHser pacyeTsl VY1 2 onpenensats pusnueckue | 31 1 3aKOHOMEPHOCTHU

MapaMeTpoOB TEXHOJIOTHYECKHX CBOIiCTBa MaTEepUaJIoB, | MPOIECCOB KPUCTAIM3AUU U

MPOIIECCOB 0OPAaOOTKH METAIJIOB | IPUMEHSIEMBIX B | CTPYKTYpOoOOpa3oBaHUs

JaBJICHUEM METaJITypruuecKoM METAJIJIOB U CILJIaBOB;
IIPOU3BO/JICTBE;

I1IK 2.2.1 [Togbupaet pesxumbl VY 1 uccnenosarb CTpyKTypy | 31 1 3aKOHOMEPHOCTH

MOJIrOTOBKH MTOBEPXHOCTH U CBOWCTBAa MeTajyla TIpH | IPOIECCOB KPUCTAUIM3ALUU U

3aroTOBOK TTOMOLITA CTPYKTYypooOpa3oBaHUs
METaJuIOT papuIECcKOro METAJUIOB U CIUIABOB;
o0opyIoBaHus; 31 2 xnaccudukanuio a1eQeKToB,
VY1 2 onpenensats GU3NUECKUE | TPUUUHBI BO3HUKHOBEHUS
CBOMCTBA MarepuaioB, | A6PEKTOB H  CIHOCOOBI  HX
PUMEHSIEMBIX B | ylaJieHus;
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METaJULy pPrU4€CKOM

IIPOM3BOJICTBE;
Yn 3 OIIpEeACIIATh
MapKUpOBKM  METAIOB H
CILJIABOB;

I1IK 232 Onpenenser
TEXHOJOTNYECKUE PEKUMBI
TEXHOJIOTHYECKUX MPOIIECCOB

VY1 1 uccnenosarb CTPYKTypy
U CBOWCTBA MeTaula IIpU
MTOMOLITA
MeTaJLIOrpaguIecKoro
o0opyI0BaHuUS;

VY1 2 onpenensts puznyeckue
CBOICTBa MaTepHaoB,
MIPUMCHSICMBIX B

31 3 XUMUYECKUH COCTaB MapoK
cranu u YYT'yHOB,
KJIacCU(PUKalMIO METAIOB U
00J1aCTH UX IPUMEHEHMUS,

30 4 cTpoeHHWE U CBOMCTBa
METaJIOB, METOJIBI X
HCCIIEOBAaHUA;

METaJLTypruuecKoM
IIPOU3BO/JICTBE;
N 3 OIpEIEIATh
MapKHpOBKH  METaUIOB U
CILIaBOB;
IIK 234 [IpoBogut | Yn 4 onpenenars Buabl | 31 4 CTpOEHUE U CBOWCTBA
TEPMHUECKYIO 00paboTKy | METAIJIOB M0 | METaJIoB, METO/IbI ux
U3J1eIUH MUKPOCTPYKTYPE; UCCJIEIOBAHMSI,
I[IK 2.4.2 OuenuBaer kauyecTBO | Y1 | nccienoBaTh CTPYKTYpy | 34 4 CTpO€HHME U CBOMCTBa
BBITYCKaeMOM TTPOTyKIIHH M CBOWCTBA MeTajula TIPU | METaJUIOB, METO/IbI ux
ITOMOIIHA UCCJIEI0BAHMS;
MeTauIorpapuIecKoro
000pyI0BaHUS;
Yo 4 onpeaeniarb  BHIBI
METaJUIOB 1o
MUKPOCTPYKTYDE;
OK 01.1 Omnpenenser Yo 01.01 pacno3nasatb
poeCCHOHAIBHYIO 33729y C 3a/layy W/Wid TpodsieMy B
y4eToM MpodecCHOHATBHOTO U npodeccuoHalbHOM  W/WIH
COLIMAJIbHOTO KOHTEKCTA, COLIMAJIbHOM KOHTEKCTE
COCTaBJIACT IJIaH aevcTBui aiusg €€ | Yo  01.02  ananmusupoBats | 30 01.02  mopsgoKk — OIEHKH
pellIeHus, peaJnu3yeT ero, B ToM 3ajady W/WiaM TOpobieMy U | pe3yibTaToB  pELIeHUs  3aaad
YHCJIE ¢ YYETOM U3MEHSIONIMXCS | BBIIENATh €€ COCTaBHbIE | MPO(ECCHOHATBHOM
YCIIOBUH, 1 OLIEHUBAET JacTH JIeSITEIbHOCTH;

PE3yNbTAThI PEIICHUS
npo¢eCCuOHAIBPHON 3a/1a9n

Yo 01.03 omnpenensrs 3Tarbl
peleHus 3a4a4u;

Vo 01.04 cocraBiagTh IJIaH
JICHCTBHI,

Yo 01.05 ONPEACIISTh
HE00XO/IUMBIE PECYPCHI;

Yo 01.06 peanu3oBbIBaTH
COCTaBJICHHBIN IJIaH;

Yo 01.07 OIICHUBATH
pe3ynbTaT W TOCIEACTBHUS
CBOUX NEeUCTBUHI
(caMOCTOSITEIBHO WM C
TTOMOIIIbIO0 HACTABHHKA);
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OK 01.2 OcyuecTBiasieT MOUCK
nHpopManuu, HEOOXOIUMON ISt
perieHus 3a/1auu u/vunm
poOJIEMBI.

Yo 01.08
3¢ exTuBHO

BBISIBJIIATD n

HCKaTb

nHpoOpMaIno, HEOOXOAUMYIO

IUISL pelICHHs 3al
poOIEeMBI;

adyul W/Wm

30 01.03 oCHOBHBIE HCTOYHUKHU
uHpOpMALIMK W PECYpChl st
pemieHus 3agad U HpolieM B
po¢eCCHOHATHPHOM u/umm
COLIMAIBHOM KOHTEKCTE;

OK 01.3 [leMOHCTpHUpYy€eT HaBBIKH
paboTel B mpodecCHOHATBHOU U
CMEXHBIX chepax

30 01.04 AJTOPUTMBI
BBITIOJIHCHUS pabor B
npodecCuOHaNBbHOM U CMEKHBIX
00J1acTIX;

30 01.05 wmeroasl paboThl B
MPOPECCUOHAIIBHON U CMEXHBIX

chepax;
OK 02.1 Ompenenser 3agaun u | Yo 02.01 onpenenars 3agauu | 30 02.01 HOMEHKJIATypy
MCTOYHUKH MOMCKA B 3asBJICHHBIX | JJIs IOMCKA MH(OpMaINH; MH(GOPMALIMOHHBIX HCTOYHUKOB,
YCIIOBUSIX Yo 02.02 OTIPECIIATE | IPUMEHIEMBIX B
HE00XO0/IUMBbIE UCTOYHUKH | IPOPECCHOHATLHON
nHGOpMAIHH; JIeSITEIIbHOCTH;
Yo 02.03 IJIAHUPOBATH

ITPOLCCC ITOMCKA,

1.3 O6ocHoBaHue YacOB y4eOHOMH JUCHHUILUIMHBI B PAMKAX BAPUATHUBHOI 4acTH

Jomnonuutens | JJonmomHutenbHbIE Homep n O06bem OO0ocHOBaHUE BKJIIOUCHUS B
HbIE 3HaHUS, YMEHMUS, HaVMEHOBaHHE 4acoB pabouyto mporpamMmmy
npodeccruoHan HaBBIKH TEMBI
bHBIE
KOMIIETCHITUU
- - Tema 1.3 Metoast 8 J1OTTOTHUTENBHO U3YYarOTCS
WCCJICIOBAHUM U METO/IbI HCCIICIOBAaHUHN U
WCIIBITAaHUI UCIIBITAHUI MaTepUaloB,
MaTepHaJioB MIPUMEHSEMbIE B TPYIITIC
komnanuit [TAO «MMK»
- - Tema 2.2 UyryHnsl 8 JlonomHUTENBHO U3YYaroTCs
BHJIBI U METOBI UCCIIETOBAHUS
YyT'yHOB, IPUMEHSIEMBIC B
rpynne komnanui [TAO
«MMK»
- - Tema 2.3 Cranu 8 JIOTTOTHUTENBHO U3YYarOTCS
BHJIBI M METOIBI MCCIICIOBAHMS
CTaju, IpUMEHsIEMbIE B TpyTIe
kommanuii [TAO «MMK»
Bcero akanemudeckux 4acoB y4eOHOUM TUCIUIUIMHBI B 24
paMKax BapUATUBHOW YaCTH
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2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JJUCIUTLJIMHBI

2.1 Tpya10eMKOCTh OCBOCHHS M CUHUILIIHHbBI

HaumeHoBaHHe COCTABHBIX YacTel

O0BeM B yacax

B T.4. B popme
NPaKTHYECKOMI

AUCHHUILIMHBI
MOJATOTOBKH

TEOPETUUECKHUE 3aHATHS (JEKIUHU, YPOKH) 30 0
MPAKTUYECKHUE 3aHSATUS 30 30
n1ab0paTOpHBIC 3aHATHS 20 20
KypcoBas paboTa (IIpoeKT) 0 0
caMoCTosITeNIbHAsl padoTa 4 0
IIPOMEKYTOYHAsI ATTECTALMS 12

dopma NPOMEKYTOYHOU aTTECTALUU — IK3AMEH
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2.2 TemaTnuyecKMii IJIAH U COJAepPKAHNE YUeOHON TUCUMIIMHBI

O0beMm, akaj.

4/ B TOM
Konanl
HaumeHoBaHue pa3jie/ioB Conep:xxanue y4eOHOIro MaTepuaia u mere Kox UK | ocBauBaeMbIX
U TeM (opMbI oprann3anmu a1esiTeJIbHOCTH 00YYAIOIIUXCS (bopme . IIK, OK 3JIEMEHTOB
NPaKTHYeCKOoi .
KOMIIeTeHI Ui
NOAr0TOBKH,
aKkaja 4
1 2 3 4 5
PA3JIEJI 1 CTPOEHUE U CBOMCTBA METAJLJIOB 20/12
Tema 1.1 O0mas Coaep:xxanue yueOHOIro MaTepHuaJia 4/2
XapaKTepPUCTUKA U O6mme cBeaeHuss o Metawiax. Kpucrammuyeckoe CTpoeHue 2/0 IIK 2.1.2 3n1
CTPOEHHE METAJLJIOB metauioB. [lomumopdusm. CTpoeHHe TBEPABIX TelI. AHH30TPOIHS. K 2.2.1 312
JledexThl KpUCTaNINYECKOTO CTPOEHUS METAIIJIOB 1K 2.3.2 3n4
[IK2.3.4 30 01.02
K 2.4.2
OK01.1
B TOM 4nc/ie NpaKTHYeCKUX U J1a00paTOPHBIX padoT 2/2
JlaGopatopHoe 3ansitue Nel. V3yuyeHwe mnpuHOMIA padOThl U 2/2 IIK 2.2.1 Va1l
ycTpoiicTBa MeTaorpapuieckoro Mukpockona 4XB K 2.3.2 Y0 01.02
[IK2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Vo0 01.05
Y0 01.06
Y0 01.07
Y0 02.01
V0 02.02
Y0 02.03
Tema 1.2 CBoiicTBa Copepxxanue yyeOHOro MmarepuaJia 2/0
MeTaJlJI0B ®u3nyecKue CBOMCTBA METANIOB. XMMHUUYECKHE CBOMCTBA METAJIOB. 2/0 K 2.1.2 3n1
Mexanuueckue CBOMCTBA METaJlJIOB. TexHonoru4yeckue, IIK 2.2.1 312
JKCIUTyaTallMOHHBIE, CBOMCTBA METAJIIOB [IK2.3.2 3n4
[IK2.3.4 3001.03
11K 2.4.2
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OK 01.2

Tema 1.3 MeToanl
HUCCJIC0BAHUN U
HCIBITAHNI MaTepuaJioB

Conep:kaHue y4eOHOI0 MaTepuaa 8/6
Makpockonuueckui ~ aHainu3.  MHKpPOCKONMYECKUH  aHau3. 2/0 IIK 2.2.1 Va1l
UccnenoBanue  MUKPOCTPYKTYpbl.  McnbITaHUsT ~ MEXaHMYECKHX 1K 2.3.2 Y0 01.02
cBoiicTB. Hepaspymaromiyie MeTo1bl KOHTPOJIS [IK 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
B TOoM 4nc/ie NpaKTHYeCKUX U J1a00paTOPHBIX padoT 6/6
JlaboparopHoe  3ansatue Ne2.  MUKPOCKOIMMYECKHI  aHAIU3. 2/2 K 2.2.1 VYnl
[TpuroroBneHre MUKPOILIH(OB 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
Y0 01.07
Y0 02.01
Y0 02.02
Y0 02.03
[Tpaktueckoe 3aHsAtue Nel. dusnyeckue CBONHCTBA METAUIOB U 2/2 IIK 2.1.2 Yn2
METO/Ibl UX U3YUCHUS [IK 2.2.1 Y0 01.02
IIK 2.3.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Y0 01.06
Yo 01.07
Y0 02.01
Y0 02.02
Y0 02.03
[TpakTueckoe 3ansaTue Ne2. OrmpenencHue yAEIbHOIO Beca 2/2 IIK 2.1.2 Yn2
MaTepHaJIOB [IK2.2.1 Y0 01.02
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1K 2.3.2 Y0 01.03
OK 01.1 Yo 01.02
Tema 1.4 Mexannueckne | Conep:kaHue y4eOHOro Marepuajia 6/4
CBOMCTBA METAJJIOB M UcnbiTanuss mpu  cratuueckux Harpy3kax. HWcnoeltanus npu 2/0 K 2.1.2 3n1
METOAbI MX HCIBITAHUA | JUHAMHYECKUX HArpy3Kax IIK 2.2.1 3001.02
OK 01.1 30 01.04
OK 01.3
B ToM uymciie npakTHYecKUX U J1a00paTOPHbIX padoT 4/4
Jlabopatopuoe 3anstue Ne3. OmnpeneneHue TBEPAOCTH CTAd U 4/4 K 2.2.1 Vnl
cru1aBoB 1o Metoxy bpunemns u Poksemna [1IK 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
Yo 01.06
Y0 01.07
Y0 02.01
Y0 02.02
Y0 02.03
PA3JIEJI 2 CTPOEHUE U CBOMCTBA CILTABOB 50/32
Tema 2.1 OcHoBbl Teopun | Coaepxanue y4eOHOro MmarepuaJia 12/6
CILIABOB OcHoBHBIE CcBeleHUS O cIuiaBaxX. Paspl METAIUIMYECKHX CILIABOB. 4/0 IIK 2.3.2 314
Juarpamma cocrostaus «OKene3o-ieMeHTUT. [lnarpamma cocTostHUS 1K 2.3.4 3001.02
«Keneszo - yrnepon» IIK 2.4.2 30 02.01
OK 01.1
OK 02.1
B TOM unc/ie NpaKTHYeCKUX U J1a00paTOPHBIX padoT 6/6
[Tpaktueckoe 3aHaTtue Ne3. IlocTpoeHne auarpaMm COCTOSHMS 2/2 IIK 2.1.2 Yn2
CIJIaBOB C MCMOJIb30BAaHUEM METO/1a TEPMUUYECKOT0 aHaIn3a [IK 2.2.1 VYo 01.01
IIK 2.3.2 Y0 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
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¥002.02

Y0 02.03
ITpaktuueckoe 3amsatue Ne4. TloctpoeHue auarpaMMm COCTOSIHUS 2/2 K 2.1.2 Vn2
CILJIaBOB K 2.2.1 Y0 01.01
1K 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
Y0 02.01
Y0 02.02
Y0 02.03
JlaboparopHoe  3ansatue Ned.  M3ydyeHHe  MHUKPOCTPYKTYPHI 2/2 K 2.2.1 VYnl
YIJIEPOAMCTON CTaU B pAaBHOBECHOM COCTOSIHUU 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
Y0 01.07
Y0 02.01
Y0 02.02
Y0 02.03
CamocrosiTenbHast padoTa 00y4al0IMXCs 2/0
Pemenne 3amau 2/0 IIK 2.2.1 Vnl
I1K 2.3.2 Y0 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
Y0 02.02
Y0 02.03
Tema 2.2 UyryHsi Copaepxxanue yueOHOro MmaTepuaJia 8/4
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Knaccugukaius uyryHoB (nepeaenbHbIi, CleHaIbHbIN, TUTCHHBIH, 4/0 1K 2.3.2 3n3
BBICOKOTIPOYHBIM,  KOBKHH, JICTUPOBAHHBIA, OC€JBIA,  CEpPBIH, IIK2.3.4 3n4
momudunmpoBanueiii). CBoiicTBa 4yryHa. BeiminaBka 4yyryHa. [IK 2.4.2 3001.02
MapkupoBka 4yryHa OK01.1 3001.03
OK 01.2 30 02.01
OK 02.1
B TOM 4nc/ie IpaKTHYeCKUX U J1a00paTOPHBIX padoT 4/4
JlaGopaTtopHoe 3ansiTre No5. OnpeneneHue BUIOB YyTyHA 2/2 K 2.1.2 VYol
IIK 2.2.1 Vo2
I1K 2.3.2 Yn4
[IK 2.3.4 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
Y0 02.01
Y0 02.02
Y0 02.03
[Tpaktueckoe 3aHsatue NeS5. IlocTpoeHme KpUBBIX OXJIAXIECHUA 2/2 IIK 2.1.2 Yn2
(HarpeBa) U aHaJIU3 MPEBPALICHU, TPOUCXOAIMINX B UyTyHAX IIK 2.2.1 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
¥002.01
Y0 02.02
Y0 02.03
Tema 2.3 Cranu Copepxxanue yyeOHOro MmarepuaJia 14/10
Knaccudukanust cramm Ha3HAYeHHWIO, 1O XUMHYECKOMY COCTaBy. 4/0 K 2.3.2 313
Knaccugukanus cramu mo crnocody HTpOU3BOJACTBA, MO CHOCOOY IIK 2.3.4 3n4
BBIIUIABKH. YTJIEpOAUCThIE cTanu. JlermpoBaHHble cranu. BnusHue [IK2.4.2 3001.02
JETUPYIOIIUX DJJIEMEHTOB Ha CTPYKTypy UM CBOMCTBAa CTajM. OK 01.1 3001.03
WucTpyMeHTalbHbIe cTaid. MapKupoBKa cTajlu OK 01.2 30 02.01
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OK 02.1

B ToM uymciie npakTHYecKUX U J1a00paTOPHbIX padoT 10/10
[TpakTueckoe 3ansTue Ne6. OmpeneneHue BUAA, XUMHUYECKOTO 4/4 IIK 2.2.1 Yn3
COCTaBa M HA3HAYECHUS CTAJIU [0 MAPKUPOBKE 1K 2.3.2 Y0 01.08
OK 01.2 Y0 02.01
OK 02.1 Y0 02.02
Y0 02.03
JlaGopaTopHoe 3ansiTre Ne6. MuKkpoaHaliu3 JISTHPOBAHHBIX CTAJICH 4/4 K 2.2.1 VYol
1K 2.3.2 V4
1K 2.3.4 Y0 01.02
1K 2.4.2 ¥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
IIpaktnueckoe 3anatrne Ne7. IlocTpoeHue KpHBBIX OXJIAKICHUS 2/2 K 2.1.2 Yn2
(HarpeBa) U aHaJIM3 MPEBPAIIECHUH, TPOUCXOIALINX B CTANIAX IIK 2.2.1 Y0 01.02
K 2.3.2 ¥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
Tema 2.4 IIBeTHBIC Copaepxxanue yueOHOro MmatepuaJia 16/12
MeTaJIbI M CILIABBI Jlatynu. bpon3sl. CrinaBel alfOMMHMSI M TUTaHA. Menb U ee CILIaBbl. 2/0 IIK 2.3.2 3n3
AIOMUHUHN U ero ciulaBbl. TWTaH, MarHui U ux cruiaBbl. [Ipumnou. [IK2.3.4 314
AHTHQPUKIMOHHBIE CIUIaBbl. [IpOM3BOJACTBO LIBETHBIX METANIOB U IIK 2.4.2 3001.02
CIUTaBOB. MapKHpOBKa CIJIaBOB LIBETHHIX CILIABOB OK 01.1 3001.03
OK 01.2 30 02.01
OK 02.1
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B TOM 4nc/ie NpaKTHYeCKUX U J1a00paTOPHBIX padoT 12/12
IIpaktnueckoe 3anarve Ne8. OmpeneneHue BUAa, XUMHYECKOIO 4/4 [1IK2.2.1 Vn3
COCTaBa M HaA3HAYEHMUsI CIIJIaBOB LIBETHBIX METAJJIOB 110 MApKUPOBKE 1K 2.3.2 Yo 01.08
OK 01.2 Y0 02.01
OK 02.1 Y0 02.02
Y0 02.03
[Ipaktuueckoe 3ansarue Ne9. BpiOOp Mapku CIJIaBOB IIBETHBIX 4/4 IIK 2.2.1 Yn3
METAJIJIOB JIJIsl KOHKPETHBIX JAeTaneit [1IK2.3.2 Vo4
I[IK 2.3.4 Y0 01.02
I1K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 01.2 Y0 01.05
OK 02.1 Y0 01.06
Yo 01.07
Yo 01.08
Y0 02.01
Y0 02.02
JlaboparopHoe 3ansitue No7. M3yueHHMEe MHUKPOCTPYKTYpPBI IIBETHBIX 2/2 K 2.2.1 VYnl
CIUIaBOB 1K 2.3.2 Y0 01.02
IIK 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
Y0 02.02
Y0 02.03
[TpakTueckoe 3ansaTue Nel(. M3ydyeHne antoMUHUEBBIX CILIABOB 2/2 IIK 2.1.2 Yn2
[IK 2.2.1 VYn3
IIK 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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¥002.01

Y0 02.02
Y0 02.03
CamocrosiTesibHAasi padoTa 00y4arImmxcst 2/0
IIpakTueckoe 3ananue « Mapky LIBETHBIX METAJUIOB U CILIABOB» 2/0 IIK 2.2.1 Yn3
1K 2.3.2 Y0 01.03
OK 01.1
PA3JEJI 3 ClTIOCOBbI OBPABOTKH METAJIJIOB 14/6
Tema 3.1 OcHoOBBI Copnepxxanue yueOHOro MmarepuaJia 4/2
TepMUYecKoil 00pabdoTkn | Bunsl  Tepmuueckord  00paboTku. @Da30Bble U CTPYKTYPHBIE 2/0 IIK 2.2.1 3n2
NpeBpaleHus IpU TepMUYecKoi 00paboTke. BiusHue TepMudeckoit 1K 2.3.2 3n4
00paboTku Ha cBoiicTBa. OTKHUI, HOpMAIM3AILKS, 3aKallKa, OTIYCK, I[IK2.3.4 3001.02
UCKyCCTBEHHOE crapeHue. JledekTsl W Opak mpH TEPMUYECKOMH 1K 2.4.2 3001.03
obOpaboTke OK 01.1 30 02.01
OK 01.2
OK 02.1
B ToM uMciie npakTHYeCcKUX U J1a00paTOPHBIX padoT 2/2
Jlab6opaTtopuoe 3anstue Ne§. Tepmuueckast oOpaboTka cranu 2/2 K 2.1.2 Vnl
IIK 2.2.1 Yn2
K 2.3.2 Yn4
1K 2.3.4 Y0 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
Y0 02.02
Y0 02.03
Tema 3.2 Xumuko- Copaepxxanue yueOHOro MmatepuaJia 2/0
TepMHUYeCKas U OcHOBHBIE ~ CBEJIGHHA O  XMMHKO-TEPMHUECKOW  0OpaboTke 2/0 IIK 2.2.1 3n2
TepMOMeXaHHYecKas JKENEe30yTIepOaUCThIX  CIIaBoB.  lleMeHTanms, a3oTUpoBaHMUE, [IK2.3.2 3n4
00padoTKa CIIaBOB LHOHUPOBAHUE, HUTPOIIEMEHTAIMSI METAJUIOB U CILJIABOB [IK2.3.4 3001.02
1K 2.4.2 30 01.03
OK 01.1 30 02.01
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OK 01.2

OK 02.1
Tema 3.3 Copepxxanue yueOHOro MmarepuaJia 5/2
Koncrpykuuonnsie craau | Ooume cBenenuss o0 OMJI. IlpokaTka, mpeccoBaHHe, BOJIOYCHHE. 3/0 K 2.2.1 312
o01Iero Ha3HAYeHUs U KoBka, mrtamnoBka. TpeOoBaHMsI K HMHCTPYMEHTAIbHBIM CTalsIM, 1K 2.3.2 3n3
JIETHPOBAHHbIE CTAJIH. yCclnoBHS HMX 3KcIutyaranuu. Kiaccudukaius HHCTPYMEHTaIbHBIX [IK2.3.4 3n4
HNHucTpyMeHTA/IBHBIE CTaJIe, CTaJIy JIJIsl PEXKYILIEro HHCTPYMEHTa 1K 2.4.2 3001.02
CTaJIH OK 01.1 3001.03
OK 01.2 30 01.04
OK 01.3 30 01.05
OK 02.1 30 02.01
B ToM uymciie npakTHYeCcKUX U J1a00paTOPHBIX padboT 2/0
[Tpaktueckoe 3anstue Nell. VI3yueHue yriaepoaucTbiX U 2/2 K 2.1.2 Yn2
JIETUPOBAHHBIX HHCTPYMEHTAIbHBIX CTalei K 2.2.1 V4
1K 2.3.2 Y0 01.02
1K 2.3.4 Y0 01.03
1K 2.4.2 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 3.4 3ammura Copepxxanue yuyeOHOro MmarepuaJia 372
METAJIOB OT Koppo3uu | O0uue cBeleHUusI 0 KOPpO3UH. XUMHUYECKas M AJIEKTPOXUMHUYECKas 1/0 K 2.3.2 3n3
Koppo3us. Meroasl 3amuThl OT KOppo3uu. KopposuitHo-cTolKue IIK 2.3.4 3n4
CTaJIi U CIUIaBbI 1K 2.4.2 3001.02
OK 01.1 3001.03
OK 01.2 30 02.01
OK 02.1
B TOM 4nc/ie NpaKTHYECKUX U J1a00paTOPHBIX padoT 2/2
[TpakTrueckoe 3ansTue Nel2. 3amura MeTauIoB OT KOPPO3UHU 272 K 2.1.2 Yn2
IIK 2.2.1 Y0 01.02
K 2.3.2 Y0 01.03
OK 01.1 Y0 01.04
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OK 02.1

Y0 01.05
Y0 01.06
Y0 01.07
Y0 02.01
¥002.02
Y0 02.03

[IpoMexkyTouHas arrecTauus

12

Hroro

96/50
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2.3 [lepeyeHb NPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHIA
Homenknarypa nmpakTH4eckux M JaOOpaTOPHBIX 3aHATUH JOJDKHA oOecreunBaTh OCBOCHHE Ha3BaHHBIX B pasjeine 1.2 paboueil mporpammbl

MEHUH.

Templ J1a0OpaTOPHBIX U MPAKTUICCKUX
3aHATHN

Coneprxanue (KpaTkoe OMHUCaHKE)

Crienuaan3upoBaHHOE 000PYI0BaHHE,
TEXHUYECKUE CPEJICTBA, IPOTPAMMHOE
o0ecrieueHue

PA3JIEJI | CTPOEHUE 1 CBOMCTBA METAJIJIOB

JlaGoparopHble 3aHATHS

Jlaboparopuoe 3anstue Nel. M3yuenue

N3yueHne KOHCTpYKLUMM, INPHUHLMIA JEUCTBUS U IIPABUII

Mertamnorpadudaeckuii Mukpockon 4XB,

OpUHIUNA paboThl W yCTPOMCTBA | 3KCIIyaTallud  MHBEPTHMPOBAHHOTO  MHUKPOCKONA  JJIs | KOMILJIEKT MUKPOUUIN(OB

METAIOTPaQUIEeCKOro  MHUKPOCKOIA | METAIIOrpaHUecKux UCCle0BaHuN

4XB

JlaGopatopHoe 3aHATHE Ne2. | U3yyenne  METOIMKM  M3rOTOBJIEHHMS W TpasieHus | OTpesHol  cTaHOK,  HUIM(OBAIBHO-

MukpockonuuecKkui aHamu3. | MeTasiorpaduyeckux IIIMQGOB JUIsl TMOCJIEAYIOUIEro HX | MOJIMPOBAJIBHBI  CTaHOK, Ipecc s

[TpuroroBneHre MUKPOILTH(OB UCCIIEIOBaHUS ropsiuen 3aIpecCcOBKU 00pa3LoB,
MHUKPOCKOII MeTajuIorpaduyecKuii,
o0pas3iibl TUTSt MHUKpOaHaJIN3a,
nndoBaibHas Oymara, aiMa3Has 1acra,
pEeaKTUBbI JUISt TpaBJICHUS,
¢miIpTpoBasIbHAS Oymara

Jlaboparopnoe 3aHATHE Ne3. | Onpenenenue TBepaocTH no bpunentto u Poksemty VYHuBepcanpHbli  TBepaomep,  Habop

Omnpenenenne TBEPAOCTH CTaIM U METaJUINYeCKUX 00pa3loB

CIUIAaBOB MO Merony bpunemrs wu

Pokseia

[TpakTHyeCcKue 3aHATHS

[IpakTueckoe 3aHATHE Nel. | U3yyenue ¢usnueckux CBOICTB MeTaioB, MeTonoB ux | He TpebGyercs

@u3nyecKkue CBOICTBA METAUIOB U | ONPEAEICHUS

METO/JIbl UX U3yUEHUs

IIpakTnueckoe 3aHATHE Ne2. | Onpenenenue NJIOTHOCTH U yAEIBHOTO BECa M1ECKA, TPaBUs U He tpebyercs

Omnpenenenue YAETBHOTO Beca | mieOHs

MaTEepUaJIOB

PA3JIEJI 2 CTPOEHUE Y CBOMCTBA CIIJIABOB

JlaGopaTopHble 3aHATHUS
Jlaboparoproe 3ansitue Ne4. Mzydenune \ M3ydyeHue mnpeBpalieHWid B CIUIABaX CHCTEMBI JKEJIEe30- \ Muxkpockon MeTauIorpapuIecKu,
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MHUKPOCTPYKTYPBI YIVIEPOAUCTON CTAJIM | HEMEHTUT U CTPYKTYpbl CTaj€d pAa3jIM4HOIO COCTaBa B | KOMIUIEKT MUKPOILIH(OB CTaJIeH,
B PAaBHOBECHOM COCTOSIHUH PaBHOBECHOM  COCTOSIHMM,  OINpEJAEICHUE  COoJepXKaHUs | aabOoM c ¢dororpadusmu
YIJIEPOJ1a B HCCIEAYEMBIX CTAJSIX U UX MapKu MUKPOCTPYKTYP
JlaGopatopHoe 3aHSITHE Ne5. | AHanu3 CTpPYKTyphl CIUIaBOB IIPU KPUCTAJUIM3ALUU M | Mukpouumgsl YyryHa JUIS
Onpenenenue BUJOB UyryHa ($a30BBIX  TpeBpalleHUil B TBEPAOM  COCTOSIHHMHM, | UCCIICTOBaHMA, MeTauIoTrpaguuecKuit
YCTAaHOBJICHHE CBA3M MEXAY JIHarpaMMOM COCTOSIHUS | MUKPOCKOIL, aJIbOOM ¢dororpaduit
KEJe30-1IEMEHTUT (KeNe30-rpaduT) U CTPYKTYPOH CIUIABOB | MUKPOCTPYKTYP
JlaGopatopHoe 3aHATHE Ne6. | I3yueHne 0COOEHHOCTH MHKPOCTPYKTYpbl M OCHOBHbIE | MUKpOCKOI MeTauIorpauyecKui,
MukpoaHanu3 JErMpoOBaHHbIX CTAJICH TEXHUYECKUE XAPAKTCPUCTUKU JIETUPOBAHHBIX CTAJIEH U | KOMILJIEKT MUKPOILIH(OB CTaJIeH,
CIUIaBOB PA3JIMYHOIO Ha3HAYEHUS abooOM c ¢dororpadusmu
MUKPOCTPYKTYP
JlaGopatopnoe 3anstue Ne7. M3ydyenue | I3yueHue  CTpYKTypbl,  CBOWCTB,  INpHUMEHEHHE U | MHKpPOCKOIIBI, KOJUIEKLIHS
MHUKPOCTPYKTYPBI IIBETHBIX CIIJIABOB KJIaCCU(UKALIMM aJIFOMUHUEBBIX, MEJIHBIX, TUTAHOBBIX W | MUKpOIUIM(OB  LBETHBIX  CILUIABOB,
JPYTHX LIBETHBIX CILIABOB dororpadun MHUKDPOCTPYKTYP,
JarpaMMbl COCTOSIHMS

pacCMaTpuBACMBIX CIIJIABOB

[TpakTHyecKue 3aHATHS

[IpakTHueckoe 3aHATHE Ne3. | U3yueHune METOIMKHN NPOBEACHUS TEPMUYECKOTO aHATIU3a He tpebyercs
[Toctpoenne  nuarpaMm  COCTOSTHUS

CIUIaBOB C HCIIOJIb30BAaHUEM METOJ1a

TEPMHUECKOI0 aHaJIu3a

[IpakTHueckoe 3aHATHE Ned. | OznakomneHne ¢ OCOOEHHOCTSMU MHKPOCTPYKTypbl U | He TpeGyercs
HOCTpOCHI/IG AuarpaMmm COCTOsIHHUS | OCHOBHBIMHU TEXHNYCCKUMUN XapPaKTCPUCTHKAMHA

CIIaBOB JIETUPOBAHHBIX CTAJIEH U CIIJIABOB Pa3JIMYHOr0 Ha3HAYEHUS

[IpakTHueckoe 3aHATHE Ne5. | ®opmupoBanne yMeHuil aHanM3UpoBaTh MpeBpaileHus, | He TpeGyercs
HOCTpOCHI/IG KPHBBIX OXJIAXKJACHUS | ITPOTCKAOIIME B YYT'yHaX IpU OXJIAXKIACHUH, U BBISABJICHUC

(HarpeBa) W aHaJIM3 MPEBpAIllEHUH, | 3aKOHOMEPHOCTH CTPYKTYpOooOpa3oBaHMs B HUX

MIPOUCXOSAIINX B YYyT'YHAX

[IpakTueckoe 3aHATHE Ne6. | dopmupoBaHue yMEeHHI ONpenesiTh MapKUPOBKU MeTaioB | He TpeOyercs
Ompenenenue  BHAa, XUMHYECKOTO | U CIIJIABOB

cocTaBa M Ha3HAY€HUs CTaldu IO

MapKHPOBKE

[IpakTueckoe 3aHATHE Ne7. | ®opmupoBanue yMeHUil aHaIM3UpoBaTh MpeBpaileHus, | He Tpebyercs
HOCTpO@HI/Ie KPHBBIX OXJIAXKACHUSA | IIPOTCKAOIINE B CTAIAX IIPHU OXJIAXKIACHWUH, W BBISABJICHUC

(HarpeBa) W aHaIW3 IpeBpalleHUi,

3aKOHOMEPHOCTH CTPYKTYPOOOpPa30BaHUs B HUX
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IMPOUCXOAAIIHNX B CTAJIAX

[IpakTrueckoe 3aHATHE Ne8. | dopmupoBanue ymMeHUW ompeaensaTh Bui, xumudeckuit | He TpeOyercs
Onpenenenve  BuAa, XUMHUYECKOIO | COCTaB M Ha3HAYEHME CIIABOB IBETHBIX METALUIOB I10
cocTaBa M  Ha3HA4Y€HUs  CIUIAaBOB | MApKUPOBKE
LIBETHBIX METAJIJIOB [10 MAPKUPOBKE
[Ipaktnueckoe 3anste Ne9. Bridop | DopmupoBanue YMEHUI kiaccudumuponarts, | He Tpedyercs
MapKH CIIJIaBOB LIBETHBIX METAJIOB JJIs | paciiM(poBBIBATH U XapaKTEPH30BaTh 00JaCTh MPUMEHEHUS
KOHKPETHBIX JeTaJIeh LIBETHBIX CILUIABOB
IIpaxkTueckoe 3aHATHE Nel0. | 3yuenue MapkupoBKM M 00jacTh npuMeHeHus IBETHbIX | He TpebOyercs
N3yueHne aatOMUHUEBBIX CILJIABOB METaJUIOB — AJIIOMUHHUS U CILUIABOB HA €r0 OCHOBE; U3yUYEHUE

OCOOCHHOCTEl NPUMEHEHUs aJIIOMUHUEBBIX CIUIaBOB B

3aBUCHMOCTH OT UX COCTaBa
PA3JIEJI 3 CIIOCOBbI ObPABOTKM METAJIJIOB

JlaGoparopHble 3aHATHS

Jlaboparopnoe 3aHATHE Ne8. | ®opmupoBanue yMEHUMI HCCJIEe10BATh BIIMssHUE | MuKpockon MeTalIorpaguuecKuid,
Tepmuueckas 06paboTka cranu TEPMUYECKON 00pabOTKM Ha MHUKPOCTPYKTYPY M CBOMCTBA | KOMIUIEKT MHUKPOUUIU(OB CTaTH MapKh

KOHCTPYKLUHMOHHOM YIJIepOAUCTON CTanu 45 mocine TepMHuUecKod 00paboTKH,

aTpooOM c dhoTorpadusmu
MUKPOCTPYKTYP CTaJIH
[TpakTHyeCcKuE 3aHATHS

[IpakTnueckoe 3aHATHE Nell. | U3yuenue  mapkupoBkM U obmactu  npumeHeHus | He tpeOyercs
N3yuenne YIJIEPOAUCTBIX U | KOHCTPYKLIIMOHHBIX  CTajeil;  (opMUpOBaHHWE  yMEHHMH
JIETUPOBAHHBIX WHCTPYMEHTAJIBHBIX | pacuIndpoOBKH MAPKUPOBKU KOHCTPYKITMOHHBIX CTallei
CTaJIeH
[Tpaktnyeckoe 3anstue Nel2. 3ammuta | MI3ydeHue mpoleccoB XUMHUYECKOW M aieKkTpoxumuueckoil | He tpeOyetcs

METAJUIOB OT KOPPO3UHU

KOppO3uH, MPOTCKAOIMIUX B PA3JIMYHBIX CpCaax, METOJ0B
60pbOBI C KOppo3Uei
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3 YCJOBHUA PEAJIM3AIIAY YYEBHOM JJUCIIATLIIAHBI

3.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecnedyeHne

Jdns  peanu3alMd  [porpamMmbl  y4yeOHOM  JAMCHUIUIMHBI  IIPEIYCMOTPEHBI  CIIEAYIOLIME
CHELMaJIbHbIE TOMEILEHUS:

JIaGoparopuss ~ «Memannozpaghuss ~ u  OCHO8bI  MEMANNYPSUHECKO2O0 — NPOU3BOOCMEA
um. /[.K. Yeprosay, ocHalieHHasi B COOTBETCTBUU C MPHIIOKEHHEM 3 00pa30BaTeIbHONW IPOTPaMMBI.

Iomewenue ona eocnumamenvHol pabomel, OCHAIIEHHOE B COOTBETCTBUU C HPUIIOKEHUEM 3
00pa3zoBaTeNbHON MPOTPAMMBI.

Komnvtomepnuiii knacc, ocHalIeHHBIH B COOTBETCTBUHM C MpPHIIOKEHHEM 3 00pa3oBaTesIbHOM
IIPOrPaMMBlI.

3.2 YueOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE o0ecniedeHne peaau3alu NPOrpaMmbl
OcHOBHbBIE HCTOYHUKH:
1. bonmapenko, I'. I'. MarepuanoBenenue : y4eOHUK JUIS CPEOHETO MPOPECCHOHATHHOTO

obpazoBanmss / I'. I'. bonmapenko, T. A. KabGanoBa, B. B. Prwibanko ; mom penakiueit
I I'. bonmapenko. — 2-e u3a. — MockBa : MsmarensctBo [Opaiit, 2022. — 329 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-08682-9. — TekcT : 3neKTpOHHBINA //
OOpazoBarenbHas miatrgopma FOpaitr  [caiit]. — URL: https://urait.ru/bcode/490217 (mara

obpamenus: 06.06.2024)

2. Cedepos, I'. I'. Marepuanosenenue : yueobnuk / ['.I. Cedepos, B.T. baruenkos, I'.I'.
Cedepos, A.JI. domenko ; nmoxg pea. B.T. baruenkoBa. — Mocksa : UHOPA-M, 2022. — 151 c¢. —
(Cpennee npodeccuonansHoe obpazoBanue). — DOI 10.12737/978. - ISBN 978-5-16-016094-8. -
Texct : osnextponHbiif. - URL: https://znanium.com/catalog/product/1792841 (nmata oOpaiieHus:
25.05.2022).

1.

JlonoTHUTEeIbHbIE HCTOYHUKH

1. MarepuanoBenenue : yueOHoe nocooue : I[leuatnoe nemno / coct. H. B. TTonmoBa. — Mocksa :
I'BIIOY MMUIIK um. U. Dénopoma, 2021. — 160 c. - Tekcr : osnekrponnbii. - URL:
https://znanium.com/catalog/product/1684051

2. YepenaxuH, A. A. Marepuanosenenue : yueOHuk / A.A. Uepenaxun. — Mocksa : KYPC :
NH®PA- M, 2022. — 336 c. — (Cpeanee mpogeccuonansHoe obpazoBanue). - ISBN 978-5-906923-
18-9. - Tekcer : anektponHbii. - URL: https://znanium.com/catalog/product/1865718

3.3 YueOHo-MeTOAMYECKOE 00eciedyeHre CaMOCTOSITeIbHOI paboThl 00y4arOIIUXCH

CamocrosTenbHas  pabota  gBIseTcs  O0SA3aTENbHOM AN KaXIOro  00ydYaromerocs.
CaMocTosgTenspHas pa60Ta MOXKET OCYHECTBIATECA HHAWBUAYAJIbHO WUJIK I'pyHIIaMy B 3aBUCUMOCTH OT
1N, 00beMa, KOHKPETHOM TEMAaTHKH CaMOCTOSATENIbHOM padoThl, ypOBHS CI0KHOCTH, YPOBHS YMEHUH
oOydJaronuxcs.

KoHTposb pe3ynbTaToB BHEAY TUTOPHON CaMOCTOSTENbHONU paboThl OCYIIECTBISETCA B IpeaeIax
BpPEMCHH, OTBCACHHOI'O Ha 00s3aTeNbHbIE y‘-Ie6HI)Ie 3aHATUA W BHCAYAUTOPHYIO CAMOCTOSATCIBHYIO
paboTy oOydaronmxcsi Mo y4yeOHOM AMCIUIUIUHE, MPOXOJUT KaK B NMHUCHbMEHHOM, TaK W YCTHOM WiIn
CMEIIaHHo# (popme, ¢ peCcTaBICHHEM H3AEI s WK MTPOAYKTa CAMOCTOSITEIILHON e TEIIbHOCTH.

B kawectBe QopM U METOJOB KOHTPOJS BHEAYJIUTOPHOH CaMOCTOATENBbHOM paboThI
WCTIOJB3YIOTCS: TIPOBEPKA BBIITOJHEHHOH pabOTHI MPETOAaBaTeNIeM.

Ne Haumenosanue OneHOYHbBIE CpeacTBa (3amanus) U1 CaMOCTOSITEIILHOU
paszena/TeMbl BHEAYJUTOPHOU pabOThI

1 Tema 2.1 OCHOBEI Bup 3amanus: npakTU4YecKoe 3aaHnue
TEOPHH CILIABOB TekcT 3aganus: peunTe NpeasioKeHHbIE 3a1a4n

ens: yrmybrmenue 3HaHUN 1O Teme «JlparpamMma COCTOSIHUS
CILJIaBOB KEJIE30-YIIIEPOI»
PexoMeHaaluu 1o BINOJIHEHUIO 3a/IaHUs:
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https://urait.ru/bcode/490217
https://znanium.com/catalog/product/1792841
https://znanium.com/catalog/product/1684051

IIpexne  Bcero, mpucrymas K  PELICHHIO  3a1a4 IO
MaTepHaIOBEJCHUIO, HEOOXOIUMO BHHMMATEIBHO M HECKOJBKO pa3
IIPOYNTATH YCJIOBHE W IIOIBITATHCSA BBIABUTH SIBICHUE, YCTaHOBUTH
OCHOBHBIE 3aKOHBI, KOTOpBIE HCIOJB3YIOTCA B 3amadye, a IocCie
IIPUCTYNATh K HENOCPEACTBEHHO ITIOMCKY IIPABUIIBHOTO OTBETA.

Paz6epute BCE IIPEBPALICHMUS, IIPOTEKAIOIINE B
JKEJIE30yTIEPOJUCTEIX CIUIaBaX IPHU MEIJICHHOM OXJIAKICHUU, H
HOJyYaroIluecss IpU 3TOM CTPYKTYpbl, OCOOCHHO NpEBpallCHUs B
TBEPAOM COCTOSHMM. B KOHCIIEKTE, MpexIe BCEro, BBIYEPTUTE
JuarpaMMy COCTOSIHUS Kelle30 — yriiepold. Jlmarpamma cCOCTOSIHUS
JKEJe30 - yIIIepo NPeACTaBlIeHa Ha PUCYHKE 1. YKaxKUTe CTPYKTYpbl
BO BCeX 00yacTsx, pazdepure M 3alULIMTE, YeM XapaKTEepHbI
KPUTUYECKHE TOYKM M JIMHUM JUarpaMmbl, HUX TEMIIEpaTypbl H
CoJIepKaHue yriepoJa.
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Pucynoxk 1 — JluarpamMma cOCTOSTHUS KEJNE30 — YTIAEPOT

Kaxnas Ttouka GS moka3piBaeT cojep)kKaHue yriepoaa B
ayCTeHUTE IpU JaHHOM TeMmmeparype. Kpurnueckue TOUKH,
obpasyromme auHUo GS, TpUHATO 0003HAYaTh MpU HarpeBe Acs, a
IIPU OXJIAXKIEHUU — AT3.

Kputnueckue Ttouku, oOpasytomue JsuHuto ES, npunsaro
0003HayaTh ACm.

Kputnueckue touku, oOpazyromme auHuio PSK, mpu Harpese
0003HayaroT Aci, a IpU OXJIKICHUN ATl.

[Ipu pemiennn 3amauv HEOOXOAWMO TIOJHOCTBIO HAYepTUTh
JuarpaMMy COCTOSIHUSI JKE€JE30-yIiepoJ M yKa3aTb CTPYKTYpbl BO
Bcex obOmactsax. [IpoBeaute BepTHKadb, OTBEYAIOUIYIO 33JaHHOMY
cruiaBy. Psjpom ¢ nuarpaMMoil BBIYEPTHUTE KPUBYIO OXJIAXKACHHUS
JAHHOTO CILJIaBa, YKaXXUTE Ha HEll TemrepaTyphl, COOTBETCTBYIOLINE
KQKIOW KPUTUUYECKOM Touke. ONUIINTE CTPYKTYpHBIE IPEBpAIlECHUS
B KaXIOM KpUTHYECKON Touke. ONUCHIBaTh HYXHO TOJBKO T€
IIPEBPALIEHMS], KOTOPbIE IPOUCXOIAT B 3aJaHHOM CILIABE.

3agava Nel. Hauepture quarpamMmy COCTOSIHUS KEI€30-YTIIEPO/I.
[Tonp3ysicb  AMarpaMMoON  COCTOSIHHS, OOBSICHUTH CTPYKTYpHBIC
MIPEBPAILCHMS], KOTOPbIE IMPOUCXOAAT B cTanu, coxepxameit 0,5 %
yriaepoaa, NpU MENJIEHHOM OXJIXACHUM €€ J0 KOMHAaTHOHN
TEMIEPATYPBI.
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3anagya Ne2. Haueprure nuarpaMMy COCTOSIHUS JKEII€30-YIJIEPOI.
[Tone3ysicb  auarpaMMoOl  COCTOSIHMS, OOBSICHUTh CTPYKTYpHBIE
IIpEBpALIEHMs], KOTOpPbIE IPOUCXOAAT B cTanu, cojepxameid 1 %
yriepojga, IpU MEAJCHHOM HarpeBe €€ [0 pacIlIaBIE€HHOIO
COCTOSIHUSL.

3agaya Ne3. Haueptute quarpamMmy COCTOSIHUS KEJ€30-YIJIEPO/I.
[Tonb3ysdach auarpaMMoll  COCTOSIHUSI, OOBSCHUTH CTPYKTYpHBIE
IpEBpalleHNs], KOTOPble NPOMCXOIAT B JOIBTEKTHUYECKOM UYTYHE,
cozaepxaiieM 3% yriepona, Ipy MEIJICHHOM OXJIaKJeHUHU ero a0 20
0C.

Kpurepuu onenku

OtnnyHO «5» - paboTa BBHINOJHEHA MOJHOCTHIO 0€3 OHMOOK U
HE04YETOB.

Xopoio «4» - paboTa BbINOJIHEHA [TOJHOCTIO, HO IIPU HATUYUU
B HeW He Oosiee O1HOW He TpyOOW OMMOKK M OJHOTO HEAOYETa, HE
OoJiee TpeX HEIOUETOB.

Y 10BAETBOPUTENBHO «3» - TPAaBWIBHO BBHIMOJIHEHO HEe MeHee 2/3
BCeil pabOTHI MITH JIOTTYIEHO He OoJiee 01HOM Ipy0oii OIMOKH.

HeynoBneTBopuTenbHO «2» - NPaBUIBHO BBIIIOJIHEHO MeHee 2/3
BCel pabOThI

Tema 2.4 IIBeTHBIC
METaJUTbl ¥ CILIaBBI

Bun 3apganusa: Ilpaktuueckoe 3amanue «Mapkd IBETHBIX
METaJUIOB U CILJIABOB»

TekcT 3aganus: cocTaBbTe TabnuLy «MapKku IIBETHBIX METaIOB
Y CIVIABOB»

lens: pa3BuTHE YMEHUS CHUCTEMaTHU3HpPOBaTh, 0000IIATH
y4eOHBII MaTepuall ¥ COCTaBIATh TaOIHUILY

PexoMenaanuu o BbITOJHEHUIO:

[Tpexne Bcero, mpucTymnas K 3al0JHEHUIO TaOIUIBI HEOOXO0AUMO
BHHUMATEJIbHO M HECKOJIBKO pa3 MPOYUTaTh TEOPETUUYECKUN MaTepual
no Teme «Menb U MeJHbIE CIUIaBbI» U Pa300paTb MapKHUPOBKY MeEH,
JaTyHU U OPOH3BIL.

Menp —  MeTalul  KpacHOBaTO  —  pO30BOrO  IIBETA,
KPUCTAINIM3UPYETCS B  PEIIETKY TIpaHElEHTPUPOBAHHOIO KyoOa,
AJUIOTPONMUYECKUX MTPEBpALICHUI HE uMeeT. TemnepaTypa Iu1aBiIeHus
menn — 1083°C. Menp o6namaer BBICOKOW CTOMKOCTBIO TPOTHB
atMochepHON KOppOo3uH, OHA, Oylarojaps BBICOKOW IUIACTUYHOCTH,
Xopomo oOpabaTbiBaeTCs JABICHHEM B XOJOJHOM U ToOpsueM
coctostHMH. JIuTeHple cBoiicTBa Menu Hu3kue. Ha cBoiicTBa Meman
OosblIOE BIUSHME OKa3bIBAIOT NpuMecH. Bce mnpumecH, Kpome
cepebpa 1 GepusUIHsl, 3HAYUTEIBHO YXYALIAIOT 3J1EKTPOIPOBOAHOCTD.
Oco0eHHO HeXenaTeldbHbl IMPUMECH BHCMYTA, BbBI3BIBAIOLIETO
KPacCHOJIOMKOCTb M€, W KHUCJIOPOJa, SBIAIOIIErOCs IPUYUHOU
BO3HUKHOBEHUSI «BOJIOPOJHOW» OOJE3HHM MEAM — PAaCTPEeCKUBAHUE
cnutka. CBUHEI] MOYTH HE PAcTBOPUM B MEIU W IpPHU TeMIEparype
270-326°C BbI3BIBaET PE3KOE IMAJCHUE MEXAHHMUECKUX CBOMCTB IpH
ropsiueil TIACTUYHOW Aedopmard. Menp  yIOBJIETBOPUTEIBHO
oOpabarbiBaeTcs pe3aHueM. Baxwheiimee cBOHCTBO Mean — €€
OTJINYHASA 3JIEKTPOIPOBOJHOCTh U TEIIONPOBOIHOCTh. TOJIBKO OJMH
MeTaul 06nasaeT emé 0osiee BBICOKUMH MOKA3aTeIsIMU 3TUX CBOMCTB
— cepeOpo. Ho 3ToT MeTann 1opor 1 He MOXKET IMIUPOKO MPUMEHSATHCS
B TexHUKE. [Io ctocOOHOCTH MPOBOAUTH SJEKTPUUECKUN TOK MEb B 5
pa3 NpeBOCXOJUT Kene30, B 1,5 pa3 — amoMuHuM, B 3 pa3a — IUHK, B
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35 pa3 — Turtan. Bor mouemy Menp 1Mo mpaBy HA3bIBAIOT TJIABHBIM
METaJIJIOM B 3JIEKTpOTEeXHHUKE. Menp Mapkupyetcst OykBoit M, mocie
kotopoit crosT udpsl 00, 0, 1, 2, 3, a Takke OyKBaMu: K — KaTOJHas,
0 — Oeckucnopoanas, p — packuciénnas. Hampumep: M1k — menp
KaToJHas1, cojiepkanue Menu He meHee 99,9% Jlatynb — crutaB menu
C IIMHKOM, KOrJa [IMHKa coaepkuTcs 10 45%. JlaTyHp neiieBie Meau
U IPEBOCXOAUT €€ IO IPOYHOCTH, BA3BKOCTH M KOPPO3UOHHOU
CTOMKOCTH, OHa O0JIaJaeT XOPOLIMMHU JINTEHHBIMH CBOICTBaMH.
Jlatynn, copepxammue a0 38% 1uHKA, 00JagalOT  BBICOKOM
IJIACTUYHOCTHIO U HECKOJIBKO OOJbIIeH MPOYHOCTHIO, YeM MeIb. 27
IIpu conepxanun 1uHKa cBble 38% TBEPAOCTb JIATyHEH
MOBBILIACTCS, YIYYIIAIOTCS JIMTEHHBIE CBOIICTBA, HO IOHHXKAETCS
macTUYHocTh. Jlatynu, copepkamue Oonee 45% UMHKA, HE
MPUMEHSIIOTCS. M3-32 TMOBBIIICHHOW XpyHKOCTH. B 3aBuUcMMOCTH OT
YHUCJIa KOMIIOHEHTOB Pa3JIMYaloT MPOCThIE U CHEIUAIbHBIC JATYHU.
[IpocThie naTyHU COCTOAT U3 MEAU U LMHKA. [IpuHIUN MapKUpOBKU
WX CJICHYIONIMI: BIepear Mapku cTouT OykBa «JI», 3a Hell crosT
uudpel, yKa3bpIBaIOIIME CoJepKaHUE Meau B mpolieHTax. Hampumep:
JI96 — mpocras naryHb, ¢ coaepxkaHueM meau 96%, uuHka 4%.
CrenuanbHble JIATYHU, KpOME MEIM U IMHKA, cojepkar oT 110 8%
Pa3IMYHBIX JIETUPYIOMIUX JJIEMEHTOB, YIYyYIIAIOIIUX MEXaHUYECKUE
CBOIMCTBAa U KOPPO3MOHHYIO CTOMKOCThb. B crHenuanbHbIX JaTyHSAX B
KauyeCTBE JIETUPYIOIINX KOMIOHEHTOB IPUMEHSIOTCS: A — aIFOMUHHUI;
O — onoBo; K — kpemunii; C — ceunelr; H — Hukens; M — mapraneir;
K — xenezo u ap. ANIOMUHUN, MapraHell, HUKEIb MOBBIIIAIOT
MEXaHUYECKHE CBOMCTBA M KOPPO3HMOHHYIO CTOMKOCTH JIaTyHEH.
CBuHen yiIy4uiaeT aHTU(PPUKITHOHHBIE CBOMCTBa u
oOpabaTeiBaeMOCTh JIaTyHeH pe3aHueM. KpeMmHHCTBIE JaTyHH
0o0nafaloT XopoIed KHUAKO- TEKy4ecThlo, 00pabaThIBaeMOCTHIO
pe3aHreM U CcBapuBaeMoCThbio. OJIOBO TMOBBHIIIAET KOPPO3IHOHHYIO
CTOMKOCTh JIaTyHEl B Mopckod Boje. JKene3o B COYETaHUH C
MapraHiieM Wil aJlOMHHUEM TMPUAAET JaTYHU TOBBIIICHHYIO
TBEPAOCTh U MPOYHOCTh. CrennaibHbIE JIATYHU B 3aBUCUMOCTH OT

Ha3HAYCHMs JCNATCS HA JIB€ TPYMIbL: — JUTEHHBIC, U3 KOTOPBIX
U3JIENHs] TIONyYaloT CIIOCOOOM JIUThsI; — 0OpabaThiBaeMble JTaBICHUEM
(mepopmupyemsie), u3 KOTOPBIX MOJTYYaroT pa3JIMYHbIC

noiy}abpukaTel MyTEM NPOKATKH, KOBKM, IITAaMMOBKH. JIuTeiiHbie
JaTyHU Mapkupyrorcs oykBamu u nudppamu (JI — naryns, 1 — nuHk,
yuciaa mocie OykBbl L[ — TmpoleHTHOe cojepKaHue LHHKA,
nociueAyoomue OykBbl W yHMcia 0003HA4YalOT  JIETHPYIOIIHE
KOMIIOHEHTHI U UX INpOLEHTHOe conaepkanne) Hanpumep: JIL[16K4 —
JTUTeNHas 1aTyHb, ¢ coAepkaHueM IHKa 16%, kpemuus 4%, mMenu
80%. [edopmupyemMble NaTyHH HpU MapKHpOBKe 3a OykBou «JI»
CTaBsIT OYKBBI JICTHPYIOIINX KOMIIOHEHTOB. [lepBas mudpa yka3siBaeT
CpelHee coJep)KaHHe MeOu B MPOLEHTaX, CIeAylomue UIUupHl,
YKa3bIBalOT COZAEP)KAHUE JIETMPYIOIUX KOMIIOHEHTOB B IPOILIEHTaX.
Hanpumep: JIAXK 60-1-1 — nedopmupyemas natyHb, C COAepKaHUEM
meau 60%, amomuans 1%, xene3a 1%, nuaka 38% 28 CrnnaBel Mmean
C OJIOBOM, QJIFOMUHUEM, KPEMHHEM, CBUHIIOM, OEpPUIINEM HA3bIBAIOT
OpoHzamu. B 3aBucMMOCTH OT BBEAEHHOTO »SJEMEHTa OpOH3BI
Ha3bIBAIOT OJIOBSHHBIMH, aJIOMHHHUEBBIMU U T.A. BpoH3bI 00nagaroT
XOpPOLIMMHU  JINTEMHBIMM ¥ aHTU(QPUKLUMOHHBIMU  CBOMCTBAMH,
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KOPPO3UOHHON CTOMKOCTBIO B IPECHOM M MOPCKOHM BOJE, B ra30BOM
atMocepe mpu BBICOKHMX TemmepaTypax u Jp. CpaBHHUTEIBHO
BBICOKME MEXAaHHUYECKHE CBOWCTBA HEKOTOPBIX OpOH3 MOIyT emié
OBITh TIOBBIINICHBI MYTEM TEPMOOOPAOOTKH (3aKaaKU W CTApCHHUS).
Wznenust u3 OpoOH3 MOJMYYarOT JHUTHEM, OOpaOOTKOW JaBICHHEM H
pe3anueM. [lo croco0y M3roToBieHUs M3JENU OpOH3BI JENATCS Ha
negopmupyemsbie U uTeiinbie. U3 nedopMupyeMbix OpOH3 MOIydaroT
OPYXKUHBl M TOPYXKHUHSIIME Marepuanbl. M3 nuTedHbIX OpoH3
W3TOTABIMBAIOT  TOJAIIMITHUKA  CKOJBXCHHSI ~ OTBETCTBEHHOIO
HazHayeHUs (paboTalOT MpU BBICOKUX CKOPOCTSIX U OONbIINX
JaBJICHUSX), apMarypy, JeTaJd C  BBICOKOM  Temio- U
AIIEKTPONPOBOJIHOCTHI0 B COYETAHUU C XOPOIIEH KOPPO3HMOHHOM
CTOWKOCTBIO, (PacOHHOE H XYyJIO0KECTBEHHOE JIUTHE. JIMTelHBIC
Opon3bel Mapkupyiorcs OykBamu u nudppamu (bp — OpoHza, uyucio
nocye OyKBBI JISTHPYIOIIETO KOMIIOHEHTA — MPOLEHTHOE COJIePKAHNE
JAHHOTO JeTupyrolero kommnoHenta). Hampumep: BbpO3IL[12C5 —
nuTeiHas OpoH3a, ¢ cojepkanuem ojioBa 3%, muuka 12%, cBuHIA
5%, memun 80%. [edopmupyembie OpOH3BI TpU MapKHUPOBKE 3a
OykBamu «bp» cTaBAT OYKBBI JIETHPYIOUIMX KOMIIOHEHTOB, LUMPHI
YKa3bIBalOT [1OCJIEI0BATEIBHO IPOLIEHTHOE coJiep)KaHue
gerupyromux  komnoHeHtoB.  Hampumep:  BpAXK 94 -
nedopmupyeMass OpoH3a, ¢ cojaepkaHueM amoMuHHuS 9%, Kereza
4%, mean 87%

Tabnuna 1 — Mapku IBETHBIX METAJJIOB U CIJIABOB

Ne XUMHUYIeCKHi
Mapku

BApHUaHTa COCTaB

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

2 JI-62, JII116K4, bpAXK-9-4,
bpO4114C17, M1p

3 BbpA9M2, JIAXK-60-1-1,
JI-70, bpAXXH-10-4-4, M3p

4 bpO31112C5, JI-80,
JIL17K3, bpO10d®1, M00p

5 JI40Mu2, bpO8ILI4, JI-80,
JIA-77-2, M3k

6 JII38A2XK2, bpC30,
bpKH-1-3, JI-85, M3p

7 JIAH-59-3-2,
JI23 A6K3M1i2, J16,
MO0, bpKH-1-3

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

9 Mlp, JIII16K4, BbpAXH-
10-4-4, AMu, JI16

10 JI-96, JIO-70-1,
BpA11XX6H6, AMTI2,
bpO8114

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

12 A85, JIL25C2, bpOLC-4-4-
4, 118, JIH-65-5
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13 M3p, JIA-77-2,
BbpA10XK3Mu2, A85, JIO-
90-1

14 JIMuA-57-3-1,
BpO31112C5, A999, MIk,
JI-85

15 J-62, BbpO10d1, 19,
JIII38A27K2, bpO316C5H1
16 JI23A6XX3Mu2, JIAH-59-
3-2, AJI25, A85, bpC30

17 AMr2, JIL40C, bpMus5, JI-
70, BpA9K4H4Mu 1

18 JDKC-58-1-1, bpC30,
MI'90, A7E, bpO®-6,5-0,4
19 JIK-80-3, BpA10XX3Mu2,
MJIS, M1p, A8S

20 A95, JDKC-58-1-1, bpOd-
7-0,2, MI'95, JILI25C2
Kputepuu oreHku:

OtnnyHo «5» - rpaMOTHO M YETKO 3alojHEHa TalluLa; yMeso
UCIOJb30BaHbl ~ TEOPETHUECKHUE  3HAHMS  TPU  BBINOJIHEHUH
MPaKTUYECKOro 00O0O0IIeHNsT y4eOHOTO MarepHana; KaueCTBEHHOE
BHelIHee oopMileHUEe; paboTa BINOJIHEHA B CPOK.

Xopoo «4y - MpaBUIBHO 3aMOJHEHA TaOINIA; YMEJIO UCTIOIb30BAHbI
TEOpPETUYECKHE 3HAHUS TMPHU BBHIOJHEHUN MPAKTUYECKOTO 0000IECHHS
y4eOHOro MaTepualia, HO JIONMYyIICHbl HE3HAYUTEIIbHBIC OIINOKH;
KayecTBEHHOE BHeIlIHee opopMileHHe; padoTa BEINOJIHEHA B CPOK.

VY 10BNETBOPUTENBHO «3» - MpaBWIBHO 3allOJIHEHA TaOiaula, HO
JIOMYIIEHBI CYIIECTBEHHbIE OINOKH; paboTa BHINOJIHEHA HE CPOK.
HeynosnerBopurenbHO «2» - HE IIOJHOE 3alOJIHEHUE TaOJIMIIb;
JIONYIIIEHbI CYIIECTBEHHbIE OIIMOKH; HEOPEKHOCTh B 0(pOpPMIICHHUHU.
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4 KOHTPOJb W OILEHKA PE3YJBTATOB OCBOEHHUSI YYEBHOM
JUCHUIIVINHBI

KoHTponb U olieHKa pe3ynbTaTOB OCBOECHUS JUCLUIUIMHBI OCYLIECTBIISIETCS MPENojaBaTesieM B
IIPOLIECCE TEKYLIETO KOHTPOJIS U IIPOMEKYTOUYHOU aTTECTALINH.

4.1 Tekymumii KOHTPOJIb

KonTponupyembie Kputepuu onenku
pe3yabTaThl HaumenoBanue
KonTtponupyemsie paznienst
(Tembl) y4eOHOM TUCITUTUIMHBI (W KaTOpbI OLCHOYHOTO
JOCTHKEHUS CpeacTBa
KOMITCTCHITHH )

Pasnen 1 Crpoenue u cBoMcCTBa IIK 2.1.2 IIpaktnueckue | Kpurepuu oneHku
METAJLIIOB [IK 2.2.1 3aaHus CM. HIKE

IIK 2.3.2 Tect

[IK 2.3.4

[IK 2.4.2

OK 01.1

OK 01.2

OK 01.3

OK 02.1
Pazgen 2 Ctpoenue u cBoiicTBa K 2.1.2 [IpakTnueckue Kputepun ouenku
CILJIABOB K 2.2.1 3a7aHus CM. HHXKE

K 2.3.2 Tect

K 2.3.4 KonTponbshas

IIK 2.4.2 pabota

OK 01.1

OK 01.2

OK 02.1
Paznen 3 CmocoObl 00paboTku IIK 2.1.2 IIpaktnueckue | Kpurepuu ouneHku
METAJIOB K 2.2.1 3a7aHus CM. HIXKE

K 2.3.2 Tect

K 2.3.4

[IK 2.4.2

OK 01.1

OK 01.2

OK 01.3

OK 02.1

Kputepuu oneHkn NpakTHYeCKUX 3a]aHUIl, KOHTPOJIbHOH PadoThI

Onenka «5» BBICTABISIETCS OOywaromeMmycs, eciu pabota odopmiieHa B COOTBETCTBHHU C
PEKOMEHIALMAMU TIPETIOAaBaTeNsl; 3aJaHUs BBIMIOJTHEHBI B TIOJTHOM 00BEME.

Onenka «4» BbICcTaBisieTcss oOyuarolemMycs, ecid B O(QOpMIIEHHH pabOThl HMEITCS
HE3HAYUTENIbHbIE HETOYHOCTH, HE BIUSIONINE HAa HMTOTOBBI pE3yNbTaT HCCIEAOBaHUS;, B pabote
3aJIJaHUSAX UMEIOTCS He 00Jiee TBYX HEe3HAYMTEILHBIX OIMMUOOK; 3a/IaHUs BBITIOJTHEHBI B TIOJTHOM O0BeMe.

Onenka «3» BbICTaBIsIeTCS oOyd4aromemycsi, eciau pabota odopMieHa C HapyIIEHUSIMU
TpeOOBaHU; B 3a/IaHUSIX UMEIOTCS He Oosiee 5 ommOOK; 3ajaHus BBHITIOJIHEHBI B TIOJITHOM 00bEME.

OmneHka «2» BBICTaBIsETCS OOydwaromemycs, eciu pabota odopmieHa HE B COOTBETCTBUHU C
TpeOOBaHUSIMU; 3aJaHHS BHITIOJHEHBI HE B TIOJTHOM 00BbEME; B 3a/IaHHUSIX UMEIOTCS OoJiee 5 OIMOOoK.

Kpurepun ouenuBanus Tecra:

OueHka TECTUPOBAHUS MPOBOJUTCS MO UTOTOBOMY MPOLEHTY PE3YJbTATUBHOCTH (MPaBUIIbHBIX
OTBETOB):

90 + 100% - 5 — «OTIHYHOY;
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80 + 89% - 4 — «xopowoy;
70 +79% - 3 — «yJOBIETBOPUTEIBHON;
MeHee 70% - 2 — «Hey10BIETBOPUTEIBHOY.

4.2 IIpomMe:xyTOYHASI ATTECTALUSA

HpOMe)KYTOqHaSI aTTeCcranus 06y‘-IaIOH_II/IXCSI OCYHICCTBIIAACTCA 110 3aBCPLIICHHUU UIYUCHUA
JUCLUILIMHBI U IT03BOJISIET ONPEIETUTh KAUE€CTBO U YPOBEHb €€ OCBOCHHUSI.

dopma NPOMEKYTOUHOM ATTECTALMH 110 JUCHUIUIMHE « MaTepruaioBeICHUEY - SK3AMEH

Pe3syabTarsl OueHovHbIe cpeacTBA
00y4eHust JJIS TIPOMEKYTOYHOM aTTecTalluu
K 2.1.2 1. Pacu¢pyiite mapku craBoB: 40172, 36 X2H2M®A, UH19X311, bpA102K3Mu2;
K 2.2.1 AC40XTHM, 68A, UH19X3, bpA9Mu2JI; 38XH3BA, 35X, MA19, BU70; IIX15,
1K 2.3.2 15XTH2TA, CH440-640, JI63
K 2.3.4 2. PacumdpyiiTe Mapku cTanu, 4yryHa U [BETHBIX CIIJIABOB U JaiTe XapaKTePUCTHKY.
11K 2.4.2 3. BBI6CpHTC Marepuayl il KOHCTPYKUMHM IO KX HA3HAYEHUIO M YCIIOBUSM
OK 01.1 JKCIUTyaTalllH.
OK 01.2 4. BwiOepure MapKky JIETHPOBAHHBIX CTaJICH IS JIeTaJied B 3aBHUCUMOCTH OT HX
OK01.3 Ha3HAYEHHUS.
OK 02.1 5. IlpogeMOHCTpUPYITE U TIOMIArOBO MOSICHUTE METOIbI (T10 MEPEYHIO) UCCIICT0BAHMS

CTPYKTYPBI METAJUIOB U CILJIABOB.
6. [IponeMoHCTpUpYHTE BIaJICHHE METOAUKON MPOBEICHUS UCIIBITAHUS METAJLIOB Ha
TBEpAOCTh 0 MeToay bpunesis u Poksenna.

Kpurtepun onenkn sxzamena

—«OTANYHO» - TEOPETUYECKOE COJIEPKAHUE KypCca OCBOEHO MOJIHOCTBIO, 0€3 MPOOEIOB, yMEHHUS
c(OpMHPOBaHBI, BCE MPEIYCMOTPEHHBIE NMPOrpaMMOi yueOHbIE 3a/laHUs BBIIOJHEHbBI, KaYeCTBO HX
BBITIOJTHEHUS! OLIEHEHO BBICOKO.

—«XopoIo» - TEOPEeTHYECKOE COJEp)KaHHEe Kypca OCBOEHO IIOJIHOCTBIO, 0e3 MpoOesos,
HEKOTOpble YMEHHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOrpaMMoi yueOHbIE
3aJJaHMS BBITOJIHEHBI, HEKOTOPBIE BH/IbI 3aJaHUI BBIOJHEHBI C OIIMOKaMHU.

—«Y 1OBIIETBOPUTENNBHO» - TEOPETHUUECKOE COJEPKAHNE Kypca OCBOEHO YAaCTUYHO, HO NPOOEIBI
HE HOCST CYIIECTBEHHOIO XapakTepa, HEOOXOJUMble YMEHHsI paOOThl ¢ OCBOGHHBIM MaTepHajoM B
OCHOBHOM C(OpPMHUPOBAHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX MPOrpaMMoil oOyudeHus y4eOHBIX
3aJJaHUI BBINIOJIHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3aJIJaHHUI COJIepKaT OLIUOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJEpXKAHHE Kypca HE OCBOEHO, HEOOXOAMMBIE
yMeHus He c(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHBIE 33/1aHUS COIEPIKAT IPyOble OINOKH
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OBPA3OBATEJIBHBIE TEXHOJIOT'MH
[Ipn mpoBeneHUM TEOPETHUYECKUX M MPAKTHUECKUX/Ia0OpaTOPHBIX 3aHITHH HCHOIb3YIOTCS
CJIEAYIOIINE NEAArOTNYECKUE TEXHOJIOTUU!

IMPUJIOXEHMUE 1

Ne Ha3Banue Henp ucnosib3oBaHust [Inanupyemslit OnucaHue nopska
n/m | oOpa3oBarenbHON o0pa3oBaTenbHOM pe3yJsbTaT UCTIOJIb30BaHU
TEXHOJIOTHH (C TEXHOJIOTHH HCIIOJIb30BaHUsA (anmroputm
yKa3aHUEM aBTOpa) o0Opa3oBaTenbHOM MPUMEHEHUS)
TEXHOJIOI'MH TEXHOJIOTHH B
MPAKTUYECKOU
npodeccuoHaIbHON
JESITEJIbHOCTH
1. | Mudopmanuonuo- [ToBsiIeHME ITpu Ha npotsxeHnn ypoka:
KOMMYHHKAIIMOHHAs | KayecTBa 0Opa30BaHMs Yepe3 | UCIOJIb30BAaHUU UCIOJIb30BaHUE
TEXHOJIOTHSI AKTUBHOE BHEJIPEHHE Npe3eHTalnuu MpEe3EHTALNUHU C
(M.B.Mouceesa. B BOCIIMTATEIbHO- CHIDKaeTcs MOATOTOBJIEHHBIM
E.C.Ilonar. 00pa3oBaTeNbHBIN IpoOLECCe | 3aTpyAHEHUS MaTepHajIoM JJis
M.B.byxapkuna)) WH(POPMAITMOHHBIX BOCTIPUSTHUS HOBOW | BU3yaJIM3allld U
TEXHOJIOT M uH(pOpMaIUH y100CTBa BOCTIPUSTHUS
HOBOHW MH(pOpMAIIH
2 TexHonorus Coznmanue npoOIeMHBIX CdopmupoBaHbl Orarsl:
npoOJIEeMHOTO CUTyalluH, a TAKKE aKTUBHYIO | HaBBIKH - IOCTaHOBKa
oOyueHus CaMOCTOSITEJIbHY IO BBI/IBJKEHUS U poOJIEMHOTO BOIPOCa;
(dx.dpron, JIESTEIbHOCTD YYalUXcs 10 OTCTanBaHUsA - poOIeMHOE 3a/laHKe
W.Jlepuep UX pa3pelleHuto, B cOOCTBEHHOW TOUKH | M CO3JaHHE

pe3yJIbTaTe Yero MPOUCXOIUT
TBOPUYECKOE OBJIA/ICHUE
npoheccuoHaTbHBIMU
3HAHUAMU, HABBEIKAMH,
YMCHUSIMU, Pa3BUTHE
MBICIIUTETBHEIX
CIOCOOHOCTEH,
(dbopMupoBaHue CIIOCOOHOCTH
CaMOCTOSITEJILHO YCBAaUBATh
J100bIC TIOHATHS U JCHCTBHUS.

3peHus (TUMOTE3bI)
Ha pelIeHue
MPOOJIEMBI.
BripaboTansl
CHOCOOHOCTH K
MCCIIEIOBATEILCKUM
MeTOAaM (aHalu3,
MOJICIIUPOBAHHE,
HaOJIFOIEHUE U
HKCIIEPUMEHT,
nabopaTopHble
WCCIICTOBAHMS).
CdopmupoBaHb
YMEHUS IPUMEHSATH
3HaHWA B HOBOU
CUTYaIlUH -
pelieHre yueOHoit
pOoOJIEMBI.

poOJIEeMHON CUTYaINH;
- OCO3HAHHE CYITHOCTH
po0IeMsl;

- BBIIBIDKCHUE TUTIOTH3
IO PELICHUIO
po0OIeMbI (TTOUCK
petieHui IpooIeMbl);

- I0Ka3aTeIbCTBO WU
OIIPOBEPKEHHE
BBICKa3aHHOIO B
TUIIOTE3€ NPEIIOKEHUS
(obocHOBaHHME
BBIOPAHHOTO BapHaHTa
pereHus mpooIeMsbl);

- IPOBEPKa
MIPaBUIBHOCTH
peleHust MpoodJIeMBbl;

- BBIBOJIbI T10 PELICHUIO
poOIIEeMbI

1319




