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1 OBIIASA XAPAKTEPUCTHUKA PABOYEH TIPOTPAMMBI YYEBHOM

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 CIUIAaBOB, CHOCOOOB TEpMHUYECKOW OOpabOTKM M TOJMYYEHHS KOHCTPYKLUHMOHHBIX
MaTepuaoB.

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

1.2 llepeyens MIaHNPYEMbIX Pe3yJIbTATOB OCBOEHUS TN CHMIJIMHbBI

Conepxanue TUCHUILIMHBI OPUEHTUPOBAHO HA MOATOTOBKY OOYYarOIIMXCA K OCBOSHUIO BUIOB
JEATEIbHOCTH TIPOTPAMMBI IMOJATOTOBKH CIEIUAIMCTOB CPEIHEr0 3BEHA IO CHCIHAIBHOCTH H
OBJIAJICHUIO CIICAYIOIIUMHU TPO(HECCUOHATLHBIMU U OOIIIMMH KOMITCTCHITHSMH:

[IK 2.1 BrIMonHATE pacyeThl MapaMeTPOB TEXHOJOTHUECKUX MPOIECCOB 00pPabOTKH METAILJIOB
JaBJICHUEM, pa0OThI 000PYIOBAHNS, XapAKTEPUCTUK UCXOIHBIX 3aTOTOBOK M METAJIONPOAYKIIHH.

I[IK 2.2 OcyuiecTBiaTh MEpOINPHUATHS IO IMOATOTOBKE 3aroTOBOK K IMpolieccy o0paboTKu
METAJIJIOB TaBJICHUCM.

IIK 2.3 Bectu TexHOJOTHYECKUH mpoiiecc 00pabOTKU METaIOB JaBIEHUEM B COOTBETCTBUU C
TpeOOBaHUSIMU HOPMATUBHOM, TEXHOJIOTHYECKON TOKyMEHTAIUH.

[IK 2.4 KoHTponupoBaTb M KOPPEKTUPOBATh TEKYIIME OTKJIOHEHUS OT 3a/JaHHBIX BEIUYUH
rapaMeTPOB M MOKa3aTeJIe TEXHOIOTUUECKUX MPOIECCOB 00paOOTKU METAIOB JIAaBJICHUEM.

OK 01. Bri6upats ciocoObI petnieHus 3aa4d npohecCHOHATbHON 1eATeIbHOCTH MPUMEHUTENHHO
K pa3JINYHbIM KOHTEKCTaM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPE/ICTBA MIOMCKA, aHATTN3a U UHTEPIIpeTallui HHPOpMAaIHH
1 nH()OPMAITMOHHBIE TEXHOJIOTHH JIJIsl BHITIOJIHEHUS 33724 MPOPECCUOHAITBHON JIeATETLHOCTH.

Pe3ynbrarhl OCBOCHHSI NUCHMIUIMHBI COOTHOCSTCS C TUTAHUPYEMBIMHU DPE3yJIbTaTaMH OCBOCHUS
o0pa3oBaTenpHON MPOrpaMMEl, peacTaBieHHoi B pa3aene 4 [IIICC3
TpeboBaHMsI K pe3yJIbTaTaM OCBOSHUS TUCIUTIITUHBI
Pe3ynbTatsl 0OCBOCHMS

HMunexc MK Ywmeer 3Haer

[1K 2.1.2 BpInosHSET pacyeTsl YV 2 ONpeaeIsTh | 31 1 3aKOHOMEPHOCTH

apaMeTpOB TEXHOJIOTMUYECKUX ¢busnueckue CBOMCTBa | MPOLECCOB KPUCTAIU3ALMN U

MPOIIECCOB 00PaOOTKU METAJUIOB | MAaT€pHaJIOB, TPUMEHSEMBIX B | CTPYKTYPOOOpa30BaHUS

JaBJIEHUEM METaJULy pruueCKOM METaJUIOB U CILJIABOB;
MIPOM3BOICTBE;

[IK 2.2.1 ITogOupaeT pexxuMsl Y1 1 uccnenosars CTpyKTypy | 31 1 3aKOHOMEPHOCTHU

MOJTOTOBKU MTOBEPXHOCTHU U CBOICTBa MeTajula TMpH | IPOLECCOB KPHUCTAJUIM3ALNHN U

3arO0TOBOK MIOMOIIIH CTPYKTYypOOOpa30BaHHUS
MeTaorpaguueckoro METAJJIOB U CIUIaBOB;
000pyIOBaHUS; 31 2 KIIACCU(PUKAIUIO
Vn 2 ompenensaTh | 1e(eKToB, MIPUYUHBI
¢busnueckue CBOWCTBA | BOSHUKHOBEHHUS JE(PEKTOB W

MaTCprajloB, IPUMCHACMBIX B

CIOCOOBI MX yIAJICHNUS,
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METaJULy pPrU4€CKOM

IIPOM3BOJICTBE;
Yn 3 OIIpEeACIIATh
MapKUpOBKH  METaJUIOB H
CILJIABOB;

ITIK 232
TEXHOJIOTUYECKHUE
TE€XHOJIOTMYECKHX IIPOLIECCOB

Onpenenser
PEKUMBI

VY1 1 uccnenoBarb CTPYKTYpy
U CBOWCTBA MeTaula IpH
MTOMOLIA
MeTaJLIorpaguIecKoro
o0opyI0BaHuUS;

V1 2 onpenensrb
(u3nueckue cBoiicTBa
MaTEpHUAJIOB, TPUMECHICMBIX
B METAJITyPrUYECKOM

31 3 XMUMUYECKUH COCTaB MapoK
cTam Hu YYT'yHOB,
KJIacCU(PUKAUI0 METAIOB H
00JIaCTH UX IPUMEHEHHUS;

31 4 cTpoeHHME U CBOICTBa
MCTaJLIOB, METO/IBI 150,
HCCIIENOBAHMA;

IIPOU3BO/ICTBE;
Vi 3 OIIPEACIIATh
MapKUpOBKM  METaLIOB U
CILIaBOB;
[IK 234 IIpoBogut | Yn 4 omnpepensate Buiel | 34 4 CTpoeHHWE U CBOWCTBa
TEPMHUECKYIO 00paboTKy | METaIJIOB Mo | METaJlIoB, METO/IBI ux
U3JIEIHUH MHUKPOCTPYKTYPE; UCCJICJIOBAHHSI;
[IK 2.4.2 OuenuBaer kauecTBO | Y1 | uccienoBaTh CTpYKTypy | 341 4 CTpoeHHME M CBOWCTBA
BBIITYCKAaeMOI MPOAyKLINUN U CBOICTBa MeTaUla MpHU | METAJJIOB, METO/IbI ux
ITOMOIIHA VICCIIEJIOBAHNS;
MeTaIorpapuIeCcKOro
000pyI0BaHUS;
Yo 4 onpenensitb BUIBI
METaJJIOB 1o
MHUKPOCTPYKTYPE;
OK 01.1 Onpenensier Yo 01.01 pacnosHaBatb
PO EeCCHOHATIBHYIO 3a/1a4y C 3a/adyy W/uiu mpoodiieMy B
y4eTOM NPO(ECCHOHATBHOTO U npoEeCCUOHATIBHOM  WM/HJIH
COLIMAJILHOTO KOHTEKCTA, COLIMAJIbHOM KOHTEKCTE
COCTABJISIET IUIAH JE€UCTBUM IS Yo 01.02 anamusupoBats | 30 01.02 mnopsmok OLEHKH

€€ pellIeHus], peanu3yeT €ro, B
TOM YHCJIE C YUETOM
W3MEHSIOINXCS YCIIOBUM, U

OLCHUBACT PE3YJIbTAThI PCIICHUSA

poeCCHOHAIBHON 3a/1auu

3ajady W/uiaM npobiemy u
BBIIENATE €€  COCTaBHbIE
9acTH

pe3y/bTaTOB pEIICHUs 3a1ad
npodeccroHanbHOM
JeSITETIbHOCTH;

VYo 01.03 onpenensats 3Tamnsl
peleHus 3a1a4u;

Vo 01.04 cocraBnarh IUIaH
JICHCTBHI,

Yo 01.05 ONpeAeIsITh
HE00XO/IUMBIE PECYPCHI;

Yo 01.06 peanuzoBbIBaTh
COCTaBJICHHBIN IJIaH;

Yo 01.07 OIICHUBATh
pe3yapTaT H  MOCJEICTBHS
CBOUX NEeUCTBUHI
(caMoCTOSITEIBHO  WJH  C

TTOMOIIIbIO0 HACTABHHKA);
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OK 01.2 OcymecTBisieT NOUCK
uHpopmaIu, HeOOXOUMOMN ISt
petieHus 3a/1auu u/unm
POOJIEMBI.

Yo 01.08
3¢ dexTuBHO

BBISIBJIIATD n

HCKaTb

nHpOpMaINIo, HEOOXOIUMYIO
IUIsL PeIleHUsT 3aJa4d H/WUIn

poOIEMBI;

30 01.03 ocHOBHbBIE UCTOYHUKU
UHPOPMALIMU M PECYpChl IS
pemieHust 3ama4 ¥ MpodiieM B
podeCCHOHATBHOM u/unu
COLIMAJIbHOM KOHTEKCTE;

OK 01.3 JleMOHCTpUpPYET HABBIKK
paboTel B TpoeCCHOHATHHOU U
CMEXHBIX chepax

30 01.04 AJITOPUTMBI
BBINIOJHEHUS pabort B
pohecCUOHATLHOM U CMEXHBIX
00J1aCTsIX;

30 01.05 meroasl paboThl B
pOo(heCCUOHATTLHOM B CMEXHBIX

chepax;
OK 02.1 Omnpenensier 3amaun u | Yo 02.01 onpenensats 3agaun | 30 02.01 HOMEHKJIATypy
MCTOYHUKH TIOMCKA B 3aSBIICHHBIX | JUIS MOMCKA MHPOPMAIUH; UH(GOPMAIMOHHBIX UCTOYHUKOB,
YCIIOBHUSX Yo 02.02 OTIPECIIATH | IPUMEHAEMBIX B
HEOOXOJMMbIE  WCTOYHHKH | IpOdeccCHOHaNbHON
uHGOpMAIHH; NeSITENIbHOCTH;
Yo 02.03 nnaHupoBath

ITPOLCCC ITOMCKA,

1.3 O6ocHOoBaHue YacOB y4eOHOMH JUCHHUILUIMHBI B PAMKAX BAPUATHBHOI YacTH

Hononautens | JlonmoaHUTENbHbIE
HBIE 3HAHUS, YMEHUS,
npodeccruoHant HaBBIKH
bHBIC
KOMITETESHITUHT

Homep n
HaVMEHOBAaHHE
TEMBI

O0beM
4acoB

ObocHOBaHME BKJIIOUEHUS B
pabodyro mporpamMmy

HCCIIeqOBaHUN
HUCITBITAHUN
MAaTepUaJIOB

Tema 1.3 Metonanl 8

n

JIONOTHUTENBHO U3YYatOTCA
METOJIBI MCCIIEJOBAaHUH U
UCIIBITAHUN MaTepHUAJIOB,
MIpUMEHSIEMbIE B TPYyIITIE
xommanui ITAO «MMK»

Tema 2.2 Uyrynsl 8

JIOTIOJTHUTENBHO U3Y4aloTCs
BU/IbI U METO/IBI UCCIIE0BAHUS
YYT'YHOB, IIPUMEHSEMBbIE B
rpynne kommnanuii [TAO
«MMK»

- - Tewma 2.3 Cranu 8 JIOnOIHUTENBHO U3YyYarOTCS
BHJIBI M METOIBI MCCIICTIOBAHMS
CTaJ, MPUMEHSIEMBIE B TpyIIIe
komnanuit [IAO «MMK»
Bcero akagemmudecknx 4acoB y4eOHOUM TUCIUIUIMHBI B 24

paMKax BApUATUBHOW YaCTH
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2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JJUCIUTLJIMHBI

2.1 Tpya1oeMKOCTh OCBOCHHS M CUHUILIIHHbBI

HanMeHoBaHMe COCTABHBIX YacTel

O0BeM B yacax

B T.4. B popme
NPAKTHYEeCKOM

AUCHUILTUHBI
NMOATOTOBKH

TEOPETUUECKUE 3aHATH (JIEKLUHU, YPOKH) 30 0
MIPAKTUYECKUE 3AHATUS 30 30
71a00paTOpPHBIE 3aHATHS 20 20
KypcoBas paboTa (IpoeKT) 0 0
camocTosiTellbHas paboTa 4 0
IIPOMEKYTOYHAsI ATTECTALMS 12

dopma NPOMEKYTOYHOU aTTeCTALUU — 9K3AMEH
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2.2 TemaTnuyecKMii IJIAH U COJAepPKAHNE YUeOHON TUCUMIIMHBI

O0beM, akaj.

4/ B TOM
Konanl
HaumeHoBaHue pa3jie/ioB Conep:xanue yueOHOro MaTepuaia u mere Kox UIK | ocBamBaembIX
U TeM ¢opMBbI OpraHu3anmu 1eATeJbHOCTH 00YYaAIOIIUXCH (bopme . | K, OK 3JIEMEHTOB
NPaKTHYeCKOi .
KOMIIeTeHIHii
NMOAr0TOBKH,
aKkaja 4
1 2 3 4 5
PA3JIEJI 1 CTPOEHUE U CBOMCTBA METAJLJIOB 20/12
Tema 1.1 O0mas Coaep:xxanue yueOHOro MaTepHuaJia 4/2
XapaKTepPUCTUKA U OO6mme cBeaeHuss o Merauiax. Kpucramimueckoe CTpPOCHHE 2/0 IIK 2.1.2 3n1
CTPOEHHE METAJLJIOB metauioB. [Tomumopdusm. CTpoeHue TBEpAbIX Ted. AHU30TPOIHS. K 2.2.1 312
JlepexThl KpUCTaNINYECKOTO CTPOEHUS METAIIJIOB 1K 2.3.2 3n4
[IK2.3.4 30 01.02
K 2.4.2
OK01.1
B Tom unc/ie NpaKTHYECKHUX U J1a00PATOPHBIX padoT 2/2
JlaGopatopHoe 3anste Nel. M3ydenume npuHiuma paboTel H 2/2 IIK 2.2.1 Vol
ycTpoiicTBa MeTaorpapuieckoro Mukpockona 4XB K 2.3.2 Yo 01.02
[IK2.4.2 Y0 01.03
OK 01.1 Y0 01.04
OK 02.1 Y0 01.05
Yo 01.06
Y0 01.07
Yo 02.01
Y0 02.02
Y0 02.03
Tema 1.2 CBoiicTBa Copepxxanue yuyeOHOIro MmarepuaJia 2/0
MeTaJlJIOB Du3nyeCcKne CBOKMCTBA METAIIIOB. XUMHUYECKHUE CBOMCTBA METAJIOB. 2/0 K 2.1.2 3n1
Mexanunueckue CBOMCTBA METaJlJIOB. TexHonornueckue, IIK 2.2.1 312
JKCIUTyaTallMOHHBIE, CBOMCTBA METAJLIOB K 2.3.2 3n4
[IK2.3.4 3001.03
11K 2.4.2
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OK 01.2

Tema 1.3 MeToanl
HUCCJIC0BAHUN U
HCIILITAHNI MaTepuaJioB

Conep:kaHue y4eOHOIr0 MaTepuaJa 8/6
Makpockonuueckuii  aHanu3.  MHUKpPOCKOIIMYECKHMH  aHAJIM3. 2/0 IIK 2.2.1 Vnl
UccnenoBanue MUKPOCTPYKTYpbl. VcnbITaHUsT MEXaHUYECKHUX 1K 2.3.2 Yo 01.02
cBoiicTB. Hepaszpymaromiyie MeTo1bl KOHTPOJIS 1K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Yo 01.06
VYo 01.07
Y0 02.01
Y0 02.02
Y0 02.03
B TOoM 4nc/ie NpaKTHYeCKUX U J1a00paTOPHBIX padoT 6/6
Jlaboparopuoe 3ansTue No2. MHKPOCKONUYECKHI  aHAIu3. 2/2 K 2.2.1 Vol
[TpuroroBneHne 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 Yo 01.05
Y0 01.06
Yo 01.07
Yo 02.01
Y0 02.02
¥002.03
ITpakTueckoe 3aHaTne Nel. dusmyeckue CBONWCTBA METAIIOB U 2/2 IIK 2.1.2 Yn2
METO/IbI UX U3YUCHUS [IK 2.2.1 Yo 01.02
IIK 2.3.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Y0 01.05
Y0 01.06
Yo 01.07
Yo 02.01
Y0 02.02
¥002.03
ITpakTueckoe 3anstue Ne2. OmnpeneneHue yJIENnbHOIO Beca 2/2 IIK 2.1.2 Yn2
MaTepHaJIOB K 2.2.1 Y0 01.02
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1K 2.3.2 Y0 01.03
OK 01.1 Yo 01.02
Tema 1.4 Mexannueckne | Cogepxanue yueOHOro MmaTepuaJia 6/4
CBOMCTBA METAJLJIOB M UcnpiTanuss 1npu cTaTUYeCcKUX Harpy3kax. HMcnoeitanus npu 2/0 K 2.1.2 3n1
METOAbI X HCHBITAHUA | TUHAMUYECKHX Harpy3Kkax IIK 2.2.1 3001.02
OK 01.1 30 01.04
OK 01.3
B ToM uymciie npakTHYecKUX U J1a00paTOPHbIX padboT 4/4
Jlabopatoproe 3anstue Ne3. OmpejeneHue TBEPIOCTH CTaIH M 4/4 K 2.2.1 Vol
cr1aBoB 1o meroay bpunesis u Poksemna IIK 2.3.2 Vo0 01.02
K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Yo 01.06
Yo 01.07
Yo 02.01
Y0 02.02
Yo 02.03
PA3JIEJI 2 CTPOEHUE U CBOMCTBA CILTIABOB 50/32
Tema 2.1 OcHoBbl Teopun | Conep:kanue yaeOHOro MaTepuaa 12/6
CILIABOB OcHoBHBIE cBeneHUS O ciuiaBax. dPaspl MeTaNIMUeCKHUX CILIABOB. 4/0 IIK 2.3.2 3n4
Huarpamma  coctostHust  «OKenezo-iemeHTHT?.  JMarpamma K 2.3.4 30 01.02
coctosHus «Kene3o - yriaepoa [IK2.4.2 30 02.01
OK 01.1
OK 02.1
B TOM 4nc/ie NpaKTHYEeCKUX U J1a00paTOPHBIX padoT 6/6
ITpakTueckoe 3ansaTue Ne3. IlocTpoeHue nmarpaMM COCTOSTHUS 2/2 IIK 2.1.2 Yn2
CIIJIaBOB C MCIOJIb30BAaHUEM METO/1a TEPMUUYECKOT0 aHaIn3a [IK 2.2.1 Vo 01.01
IIK 2.3.2 Yo 01.02
OK 01.1 Y0 01.03
OK 02.1 Yo 01.04
Yo 01.05
Yo 01.06
Yo 01.07
Y0 02.01
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VY0 02.02

¥002.03
ITpakTrueckoe 3anstue Ned. [locTpoeHue uarpaMM COCTOSIHHS 2/2 K 2.1.2 VYn2
CILJIaBOB K 2.2.1 Y0 01.01
1K 2.3.2 Yo 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
¥002.03
Jlaboparoproe 3aHstHe Ned. M3yueHue MHUKPOCTPYKTYpPHI 2/2 K 2.2.1 VYl
YIJIEPOAMCTON CTaU B PABHOBECHOM COCTOSIHUU 1K 2.3.2 Y0 01.02
I1K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Vo0 01.06
Yo 01.07
Yo 02.01
Y0 02.02
¥002.03
CamocrosiTeibHas padoTa 00y4al0IMXCs 2/0
Pemenne 3amau 2/0 IIK 2.2.1 VYVl
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
Yo 01.07
Y0 02.01
Yo 02.02
¥002.03
Tema 2.2 UyryHnsl Copaepxxanue yueOHOro MmaTepuaJia 8/4

1337




Knaccugukarus 4yryHoB (miepeaesibHbIiA, CrIeHaabHbIN, TUTCHHBIH, 4/0 1K 2.3.2 3n3
BBICOKOIIPOYHBIM, KOBKHH, JICTHPOBAaHHBIM, OEJbIA, CEphIi, IIK2.3.4 3n4
MoauduimpoBanHeiid). CBoiicTBa dYyryHa. BeluiaBka dyryHa. 1K 2.4.2 3001.02
MapkupoBka 4yryHa OK01.1 3001.03
OK 01.2 30 02.01
OK 02.1
B TOM 4nc/ie NpaKTHYECKUX U J1a00paTOPHBIX padoT 4/4
JlaGopaTtopHoe 3ansitie No5. OnpeneneHue BUIOB YyTyHA 2/2 K 2.1.2 VYol
IIK 2.2.1 V2
I1K 2.3.2 Yn4
1K 2.3.4 Y0 01.02
I1K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Yo 01.05
Y0 01.06
Yo 01.07
VY0 02.01
Y0 02.02
¥002.03
ITpaktueckoe 3aHsatue NeS. IlocTpoeHHE KpHUBBIX OXJIaKIECHUS 2/2 IIK 2.1.2 Yn2
(HarpeBa) U aHaJIU3 MPEBPALICHU, TPOUCXOAIMINX B UyTyHAX IIK 2.2.1 Yo 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
VY0 02.01
Y0 02.02
¥002.03
Tema 2.3 Cranu Copepxxanue yuyeOHOro MmarepuaJia 14/10
Knaccudukanusi ctanu Ha3HAUYCHHUIO, IO XUMHUYECKOMY COCTaBy. 4/0 K 2.3.2 313
Knaccugukarus cramm mo crmoco0y NpOU3BOACTBA, MO CIOCOOY IIK 2.3.4 3n4
BBIIUIABKH. YTJIEPOJIUCThIE cTanu. JlermpoBaHHble cTanu. BiusHue [IK2.4.2 3001.02
JETUPYIOIIUX DJJIEMEHTOB HAa CTPYKTYpy M CBOMCTBA CTallH. OK 01.1 3001.03
WucTpyMeHTalbHbIe cTaii. MapKupoBKa cTaiu OK 01.2 30 02.01
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OK 02.1

B ToM uymciie npakTHYeCcKUX U J1a00paTOPHbIX padoT 10/10
ITpaktueckoe 3anstue Ne6. OmnpeneneHue BHJA, XMMHUYECKOIO 4/4 IIK 2.2.1 Yn3
COCTaBa M HA3HAYECHUS CTAJIU [0 MAPKUPOBKE 1K 2.3.2 Yo 01.08
OK 01.2 Y0 02.01
OK 02.1 Y0 02.02
Y0 02.03
JlaGopaTtopHoe 3ansTre Ne6. MuKkpoaHasiu3 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 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
IIpaktnueckoe 3ansthe Ne7. IloCcTpOoeHHME KPHUBBIX OXJIaXKICHHS 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 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
¥0 02.03
Tema 2.4 IIBeTHBIE Coaep:xxkaHue y4eOHOIro MaTepuaJia 16/12
METAJLIBI M CILIABLI Jlatynu. bponssl. CruiaBel amTtOMUHUS U TUTaHA. Menb U €€ CIUIaBbI. 2/0 IIK 2.3.2 313
AOMUHUHR U ero criaBbl. TuTaH, MarHuil u ux cmiassl. [Ipunoun. I[IK2.3.4 314
AHTHQPUKIMOHHBIE CIUIaBbl. [IpOM3BOJACTBO LBETHBIX METAJIOB U IIK 2.4.2 3001.02
CIUTaBOB. MapKHpOBKa CIIJIaBOB LIBETHHIX CILIABOB OK 01.1 3001.03
OK 01.2 30 02.01
OK 02.1

1339




B ToM yncie MPAKTUYICCKUX U J'IaﬁOpaTopHLIX paﬁoT

12/12

IIpaktnueckoe 3ansitue Ne8. OmpenesnieHHEe BHUAA, XHMHYECKOIO 4/4 [1IK2.2.1 Vo3
COCTaBa M Ha3HAYEHMUs CIIJIaBOB LIBETHBIX METAJJIOB 110 MApKUPOBKE 1K 2.3.2 Yo 01.08
OK 01.2 Yo 02.01
OK 02.1 Yo 02.02
Yo 02.03
ITpaktueckoe 3ansTue Ne9. BpIOOp Mapku CIUIaBOB IIBETHBIX 4/4 IIK 2.2.1 Yn3
METAJIJIOB JIJIs1 KOHKPETHBIX JAeTanei [1IK2.3.2 V4
I[IK 2.3.4 Yo 01.02
1K 2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 01.2 Y0 01.05
OK 02.1 Y0 01.06
Y0 01.07
Y0 01.08
Y0 02.01
Y0 02.02
JlaboparopHoe 3ansTHe No7. M3yueHre MUKPOCTPYKTYPBI [IBETHBIX 2/2 K 2.2.1 Vol
CIUIaBOB 1K 2.3.2 Y0 01.02
[IK2.4.2 Y0 01.03
OK 01.1 Yo 01.04
OK 02.1 Y0 01.05
Yo 01.06
Yo 01.07
Yo 02.01
Y0 02.02
Y0 02.03
[TpakTrueckoe 3ansaTue Nel(. M3ydyeHne atoMUHUEBBIX CILIAaBOB 2/2 IIK 2.1.2 Yn2
K 2.2.1 Yn3
IIK 2.3.2 Yo 01.02
OK 01.1 Y0 01.03
OK 02.1 Yo 01.04
Yo 01.05
Yo 01.06
Yo 01.07
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VY0 02.01

Y0 02.02
¥002.03
CamocrosiTesibHAasi padoTa 00y4ar0ImmXxcst 2/0
IIpakTueckoe 3ananue « Mapky LBETHBIX METAJUIOB U CILIIABOB» 2/0 IIK 2.2.1 Yn3
1K 2.3.2 Y0 01.03
OK 01.1
PA3JEJI 3 ClIOCOBbI OGPABOTKH METAJIJIOB 14/6
Tema 3.1 OcHoOBBI Copnepxanue yueOHOro MmarepuaJia 4/2
TepMUYecKoil 00pabdoTkn | Bunbl  Tepmudeckoir 00paboTku. @a30Bble U CTPYKTYPHBIE 2/0 IIK 2.2.1 3n2
IIpeBpalleHus IpU TepMudeckoil 00padoTke. BiausHue TepMuyeckoit 1K 2.3.2 3n4
00paboTKu Ha cBoicTBa. OTXKUI, HOpMAIHU3AIKS, 3aKalKa, OTIYCK, I[IK2.3.4 3001.02
UCKyCCTBEHHOE cTapeHue. JledekTsl u Opak MpH TEPMHUYECKOU 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
JlabopaTtopuoe 3anstue Ne§. Tepmuueckas o6paboTka cranu 2/2 K 2.1.2 Vol
IIK 2.2.1 Yn2
K 2.3.2 V4
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
VYo 01.07
Y0 02.01
Yo 02.02
¥002.03
Tema 3.2 Xumuko- Copaepxxanue yueOHOro MmaTepuaJia 2/0
TepMHUYeCKas U OcCHOBHBIE ~ CBEIEHUS O  XHMHKO-TepMHUECKod  00OpaboTke 2/0 IIK 2.2.1 3n2
TepMOMeXaHHYecKas JKENEe30yTIepOaUCThIX  CIIaBOB. llemeHTaus, a30TUpOBaHME, K 2.3.2 3n4
00padoTKa CIIaBOB LIHOHUPOBAHUE, 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 Copnepxxanue yueOHOro MmarepuaJia 5/2
KoHcTpykunoHHbie O6mme ceeaenust 06 OM/I. IIpokaTka, mpeccoBaHHe, BOJIOYCHHE. 3/0 K 2.2.1 312
cTaJH 00111ero KoBka, mramnoBka. TpeOoBaHHS K HMHCTPYMEHTAJIBHBIM CTajsM, 1K 2.3.2 3n3
HA3HAYEHUSA U YCIIOBHS WX OJKCIUTyatanuu. Krnaccudukamuss WHCTPYMEHTAIBHBIX [IK2.3.4 314
JIErHPOBAHHBIE CTAIM. | CTAJICH, CTAJIU JJIS PEXKYILEro HHCTPYMEHTA 1K 2.4.2 3001.02
HNucTpyMeHTAIBLHBIE OK01.1 3001.03
CTAJH OK 01.2 30 01.04
OK 01.3 30 01.05
OK 02.1 30 02.01
B ToM umciie npakTHYecKUX U J1a00paTOPHBIX padboT 2/0
[Tpaktnueckoe 3anstue Nell. W3yueHue yriepoaucTeix U 2/2 K 2.1.2 Yn2
JETUPOBAHHBIX MHCTPYMEHTAIbHBIX 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 Yo 01.05
OK 02.1 Y0 01.06
Yo 01.07
Yo 02.01
Y0 02.02
Y0 02.03
Tema 3.4 3ammura Copepxanue yuyeOHOro MmarepuaJia 372
METAJ/UIOB OT KOppo3uu | O0mue cBeIeHNs 0 KOPPO3uu. XUMHUYECKasi U AJIEKTPOXUMHUYECKas 1/0 K 2.3.2 3n3
Koppo3us. Meroasl 3ammThl OT KOoppo3uu. KopposzuiiHo-cTolikue 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 3ausTue Nel2. 3amura MeTauioB OT KOPPO3UHU 272 K 2.1.2 V2
IIK 2.2.1 Y0 01.02
K 2.3.2 Y0 01.03
OK 01.1 Yo 01.04
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OK 02.1

Y0 01.05
Y0 01.06
VYo 01.07
Y0 02.01
VY0 02.02
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

YMEHUH.

Tembl 1a00paTOPHBIX U MPAKTUYECKUX
3aHATUN

Coneprxanue (KpaTkoe OMUCaHUE)

Criennajan3upoBaHHOE 000PYI0BAHHE,
TEXHUYECKHE CPEJICTBA, IIPOTPAMMHOE
oOecrieuenne

PA3JIEJI | CTPOEHUE U CBOMCTBA METAJUIOB

JlaBoparopHble 3aHATHS

Jlabopatopuoe 3anstue Nel. M3yuenue

N3yueHne KOHCTPYKLMH, INPUHLHMINA JIEUCTBUS U IPaBUI

Mertamnorpaduueckuii Mukpockon 4XB,

OpUHIUNA paboTbl M yCTPOMCTBA | OKCIUTyaTallud  MHBEPTUPOBAHHOTO  MHMKPOCKONA  JUIsl | KOMILIEKT MUKPOULIU(OB

METauIorpapuyeckoro  MHKPOCKOIA | METAIIOrpadUIeCKUX UCCIICIOBAHMIA

4XB

JlaboparopHoe 3aHSTHE Ne2. | U3yyenne  METOAMKH  W3TOTOBIEHMS W TpaBieHus | OTpesHOW  CTaHOK,  OUTM(OBAIBHO-

MuKpocKkonuuecKui aHanmu3. | Metaliorpauyeckux IMUIMGOB JUIsl TMOCJIEAYIOUIEr0 HX | MOJIMPOBAJBHBIM CTaHOK, Ipecc s

[Ipurorosnenue mukpouuindos UCCIIE0BAHMS ropsiuen 3apeCcCOBKU 00pa3uos,
MHUKPOCKOII MeTajulorpapuuecKuii,
00pasIsl TUTST MUKpOAHAIN3a,
numdoBanbHas Oymara, aiMa3Hasi 11acTa,
pEaKTUBBI JUISt TpaBJICHUS,
¢uibTpoBaNbHas Oymara

JlaGopaTopHoe 3aHATHE Ne3. | Onpenenenue TBepaoctu 1o bpunesio u Poksemty VYHuBepcanpHBIl  TBepAOMEp, Habop

OnpeneneHue TBEpAOCTH CTald U METAJUINYECKUX 00pa3LioB

CIUIaBOB 1O Meroay bpunemns wu

Pokseiuia

[IpakTHyecKue 3aHsATHS

[IpakTrueckoe 3aHATHE Nel. | U3yuyenne ¢usnueckux CBONCTB MeTauioB, MeronoB ux | He tpeOyercs

@usnyeckue CBONCTBA METAIJIOB U | ONPEACICHUs

METO/Ibl UX U3yUEHUs

[IpakTnueckoe 3aHATHE Ne2. | Onpenenenvie IOTHOCTH U YAEIBHOIO BECA I1€CKA, TPABUA U He tpeOyercs

Omnpenenenue yAETBHOTO Beca | 1meOHs

MaTepUajIoB

PA3JIEJI 2 CTPOEHUE 1 CBOMCTBA CIUIABOB

JlaGopaTopHble 3aHATHS
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Jlabopatopuoe 3anstue Ne4. M3zyuenue
MHUKPOCTPYKTYPBI yTICPOTUCTOMN CTAITN

N3yueHue mpeBpalicHUl B CILIaBaxX CHUCTEMBI JKEIE30-
LEMEHTUT M CTPYKTYpbl CTaJed pa3jIu4HOIO COCTaBa B

Mukpockon MeTajuIorpapuuecKuii,
KOMILIEKT MUKPOLLIU(OB cTanei, aibooM

B PaBHOBECHOM COCTOSTHUU PaBHOBECHOM  COCTOSIHMM, OIpEJEICHUuEe  cojepxaHus | ¢ pororpadgusiMu MUKPOCTPYKTYP
yIIIepo/ia B UCCIESyEMBIX CTANSIX M UX MapKu

JlaboparopHoe 3aHSTHE Ne5. | AHanu3 CTpPYKTYypbl CIUIaBOB TMpPH KpUCTAUIM3alMU U | Mukpouuidbr qyryHa JUISL

OmnpeneneHue BUIOB YyTyHa Ga30BBIX  MpEBpalleHW B TBEPAOM  COCTOSHUH, | UCCIEOBAHHSA,  MeTaiorpapuyeckuit
YCTAQHOBJIICHUE CBSI3M MEXKJYy JHArpaMMOM COCTOSIHHS | MUKPOCKOIL, anbOoM ¢dororpaduii
KeJIe30-IIEMEHTHUT (3Kes1e30-rpaduT) U CTPYKTYPOH CIUIAaBOB | MUKPOCTPYKTYP

JlaboparopHoe 3aHSTHE Ne6. | U3yuenne 0cCOOEHHOCTH MHMKPOCTPYKTYpbl M OCHOBHBIE | MUKpOCKOI MeTajuIorpapuuecKuii,

MI/IKpoaHaHI/B JICTUPOBAHHBIX crajnen

TCXHUYCCKUC XAPAKTCPUCTHUKHU JICTHPOBAHHBIX crajled u
CIIJIABOB PA3JIMYHOI'0 Ha3HAYCHUA

KOMIUIEKT MUKPOLUTH(OB cTajeil, anboom
¢ oTorpadusiMu MUKPOCTPYKTYP

JlaboparopHoe 3anstue Ne7. M3yuenue
MHUKPOCTPYKTYPbI LIBETHBIX CILIABOB

I/I3yquI/Ie CTPYKTYPBI, CBOfICTB, IMPUMCHCHHUC u
KJIaCCI/I(bI/IKaIII/II/I AJIIOMHMHUECBBIX, MCIHBIX, THTAHOBBIX H
APYIrUuX IBCTHLHIX CIIJIABOB

MHEKpOCKOTIBI, KOJUIEKIMS MUKPOULTH(OB
LIBETHBIX CIUIaBOB, ¢dororpadun
MHUKPOCTPYKTYP, JHarpaMMbl COCTOSIHUS
paccMaTpUBaEMbIX CILIaBOB

HpaKTI/I‘leCKI/Ie 3aHATUA

IIpakTrueckoe 3aHATHE Ne3. | U3ydyeHue METOIMKHU MPOBECHUS TEPMUUECKOTO aHATN3a He tpebyercs
[locTtpoeHne guarpaMMm  COCTOSIHUS

CIUIaBOB C WCIIOJIB30BAHHEM METOJA

TEPMHUYECKOI0 aHAIU3a

IIpakTrueckoe 3aHATHE Ne4. | OzHakomiieHHE € OCOOEHHOCTSIMH MHUKPOCTPYKTYypsl U | He Tpebyercs
IlocTpoeHue  nuarpaMm  COCTOSIHHSI | OCHOBHBIMU TEXHUYECKUMU XapakTepUCTUKaMU

CILJIaBOB JIETUPOBAHHBIX CTaJIEH U CIUIABOB PA3JIMYHOIO0 HA3HAYCHUS

IIpakTrueckoe 3aHTHE No5. | ®opmupoBanue yMeHHI aHaAIW3UpPOBATh TMpeBpamieHus, | He Tpebyercs
IlocTpoeHrne  KpPUBBIX  OXJIQXICHHUS | IPOTEKAIOIUE B Uyr'yHaX NPH OXJIAKICHUHU, U BBISBICHUE

(HarpeBa) W aHAIM3 MPEBPAIIEHUH, | 3AKOHOMEPHOCTU CTPYKTYpOOOpa30BaHUS B HUX

MIPOUCXOJSIIMX B YYyT'YHAX

IIpakTrueckoe 3aHTHE No6. | dopmupoBanue yMeHUN ONpeaesaTh MapKUpPOoBKU MeTaiiioB | He Tpebyercs
Onpenenenne  BHUAAQ, XUMHUYECKOTO | U CILIABOB

coCTaBa M Ha3HA4YEHUs CTalIM IO

MapKUPOBKE

[IpakTueckoe 3aHTHE No7. | ®opmMupoBanue yMEHHH aHAIW3UpPOBATh TmpeBpamieHus, | He Tpedyercs
IloctpoeHne  KpUBBIX  OXJIAXKJEHMS | IPOTEKAIOIIME B CTAJSAX NPHU OXJIAXKICHUH, U BBISBICHUE

(HarpeBa) W aHAIM3 TMPEBPAIICHUH,
MPOUCXOJSIINX B CTATISAX

3aKOHOMEPHOCTH CTPYKTYpPOOOpa30BaHUs B HUX
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[IpakTuueckoe 3aHATHE Ne8.
Omnpenenenne  BuAa,  XUMHYECKOTO
COCTaBa ¥  HA3HAYEHUs  CIUIaBOB

IBCTHBIX MCTAJIJIOB IIO MAPKHUPOBKE

@OopMUPOBAHUE YMEHUW ONPEACISATh BHUJI, XUMHUYECKUU
COCTaB M HA3HAYE€HHE CIUIABOB LIBETHBIX METAJUIOB IO
MapKUPOBKE

He tpebyercs

[Mpaktuueckoe 3anarue Ne9. Bribop | DopmupoBaHue YMEHUM knaccuduiposars, | He Tpedyercs
MapKH CIUIABOB IIBETHBIX METAJUIOB JJIs | paciupoBbIBATh U XapaKTepU30BaTh 00JacTh NPUMEHEHUS
KOHKPETHBIX JleTajIel LIBETHBIX CIJIABOB
[Tpaktuueckoe 3anarue Nel0. M3yuenue | M3yyeHne MapKUpoBKM M 00JacTH MpUMEHEHHsS IBeTHHIX | He TpeOyercs
AIIOMUHHUEBBIX CILIABOB METAJIJIOB — JIIOMUHMSI ¥ CIUIABOB Ha €r0 OCHOBE; U3yUYEHUE
OCOOCHHOCTEHl NpPUMEHEHUs aJIOMUHUEBBIX CIUIABOB B
3aBHCHMOCTH OT X COCTaBa
PA3AEJI 3 CTIOCOBbI ObPAFOTKH METAJIJIOB
JlaGopaTopHble 3aHITHS
JlaboparopHoe 3aHSTHE Ne8. | ®opmupoBaHre yMeHUI UCCIIEIOBATDH BIUSIHUE TEPMUYECKON | MUKpOCKOn MeTaorpaguuecKuid,
Tepmuueckas o6paboTKa cTanu 00paboTKu Ha MUKpPOCTPYKTYpY u CBOWCTBA | KOMIUIEKT MHUKPONUTU(OB CTaIH MapKu
KOHCTPYKLIMOHHOHN YTJIepOAUCTON CTalu 45 mocrne TepMHUYeCKON 00paboTKw,
anbOOM ¢ (hoTorpadusIMu MUKPOCTPYKTYP
CTalu
[IpakTHyecKue 3aHsATHS
[Ipaktuueckoe 3anstue Nel 1. U3yuenne | U3yuenne  mapkupoBkn U obmactu  npumeHeHus | He tpeOyercs
YyIIAEPOJUCTBIX M JIETHPOBAHHBIX | KOHCTPYKIMOHHBIX  cTaneil;  (opMupoBaHue  yMeHUM
MHCTPYMEHTAJIBHBIX CTaJIel paciiupoBKU MapKUPOBKH KOHCTPYKIIMOHHBIX CTajlel
[Tpaktuyeckoe 3anstue Nel2. 3ammuta | MI3ydeHne nporeccoB XMMHUYECKOW M siekTpoxumuudeckoit | He Tpebyercs

METAJUIOB OT KOPPO3UH

KOppO3uH, MPOTCKAOIINX B pPa3IMUHBIX CpCaax, METOJ0B
00pbOBI C KOPPO3UEH
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3 YCJOBHUA PEAJIM3AIIAY YYEBHOM JJUCIIATLIIAHBI

3.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecnedyeHne

Jlns peannzaluy porpamMmbl y4eOHON IUCHUILIUHBI IPEyCMOTPEHBI CIEAYIOIINE ClIeUalIbHbIE
IIOMELLEHUS:

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. Bommapenko, I'.T. MarepuamoBeneHue : y4eOHUK JUIsI CPEAHETO TMPOPECCHOHATHHOTO

obpazoBanus / I'. I'. Bormapenko, T. A. Kabanosa, B. B. Pri0ainko ; ox penaknuen
I'.T'. bongapenko. — 2-e wu3n.— MockBa: W3parensctBo  FOpaiir, 2022. — 329c.—
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-08682-9. — TekcT : 31IEKTPOHHBIN //

Oo6pazoBarenbras matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490217 (maTa oOpameHus:
06.06.2024)

2. Cedepos, I'. I'. Marepuanosenenue : yueonuk / I'.I'. Cedpepos, B.T. baruenkos, I'.I'. Cedepos,
A.JI. ®omenko ; ox pen. B.T. batuenkoBa. — Mocksa : MHOPA-M, 2022. — 151 c¢. — (Cpennee
npodeccuonansHoe odpazoBanue). — DOI 10.12737/978. - ISBN 978-5-16-016094-8. - TekcT :
anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1792841 (aara obpamenus: 25.05.2022).

1.

JlonoJiHuTeIbHbIEe HCTOYHUKH

1. MarepuanoBenenue : yuedbHoe nocooue : I[leuatHoe neno / coct. H. B. IlonmoBa. — Mockaa :
I'BIIOY MMUIIK um. HU. dénoposa, 2021. — 160 c. - Tekcr : osmexkrponnsii. - URL:
https://znanium.com/catalog/product/1684051

2. YepenaxuH, A. A. MatepuanoBenenue : yueOHuKk / A.A. Yepenaxun. — Mocksa : KYPC :
NH®PA- M, 2022. — 336 ¢c. — (Cpennee npodeccuonaibnoe oopazopanue). - ISBN 978-5-906923-
18-9. - Tekcr : anexTponHsbIil. - URL: https://znanium.com/catalog/product/1865718

3.3 YuyeOHO-MeTOAMYECKOE 00eciedeHre CAMOCTOATEeJIbHOM Pa00ThI 00y4aIOIINXCS

CamocrosTenbHass pabora  sBIsSeTCs  00s3aTelbHOW Ui KaXIOro  00ydYaroIierocs.
CamocrodrenbHas paboTa MOXKET OCYIIECTBIATHCSA UHIMBHUIYaIbHO WIM IPYIIaMU B 3aBUCHMOCTH OT
e, 00beMa, KOHKPETHOM TEMaTUKHU CaMOCTOSITEIbHON padOThI, YPOBHSI CJIOKHOCTH, YPOBHSI YMEHUMN
00ydaromuxcsl.

KoHTponb pe3yiapTaToB BHEAYAUTOPHON CaMOCTOSITENIBHON pabOThl OCYIIECTBIISIETCSA B IIpeienax
BpPEMEHH, OTBEJCHHOTO Ha 00s3aTesibHble Y4eOHBbIE 3aHATUS U BHEAYIUTOPHYIO CaMOCTOSATEIbHYIO
paboTy oOydJaroImmXxcs Mo y4eOHOW JUCIUTUIMHE, MPOXOAUT KaK B NMUCBMEHHOW, TaK M YCTHOW WU
CMELIaHHOH (opme, ¢ mpeCTaBICHUEM H3AEIHS UIH MPOAYKTa CAMOCTOSITEIBHOMN 1A TEIbHOCTH.

B kauectBe ¢QopM UM METOAOB KOHTPOJIS BHEAYAUTOPHOM CAMOCTOSTEIbHOM paboThI
UCMOJIB3YIOTCS: TIPOBEPKa BBIITOJHEHHON paboTHI MPENoaaBaTeseM.

Ne | HaumenoBanue OneHounble  cpeacTBa  (3aJaHus) Ui CaMOCTOSTENIbHOM
paznesna/TeMbl BHEAYJUTOPHON pabOThI

1 Tema 2.1 OcHOBBI Bup 3aganus: mpakTU4YecKoe 3a1aHHE
TEOPHH CILIaBOB Texct 3aganus: pemmTe NpeaioKeHHbIE 3a/1a4n

Lenp: yrmybnenuwe 3HaHUN TO Teme «JluarpamMma COCTOSIHHS
CILIaBOB JK€JIE30-yIIIEPOI»
PexoMeHpaimu 1o BBIITOJTHEHUIO 3a1aHUS:
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IIpexne Bcero, mnpucrymas K peUIeHUIO 3axad [0
MaTepHaIOBEICHUIO, HEOOXOAMMO BHUMATEIBHO M HECKOJIBKO DPa3
IIPOYUTATH YCJIOBHE U IOINBITATHCSA BBIABUTH SBJICHHUE, YCTAHOBUTH
OCHOBHBIE 3aKOHBI, KOTOPBIE HCIIOJB3YIOTCA B 3aJade, a IOCIe
MIPUCTYNATh K HEIIOCPEICTBEHHO ITOUCKY IIPAaBUIIBHOTO OTBETA.

Paz6epute BCE IIPEBPALICHMS, IIPOTEKAIOIINE B
JKEJEe30yIJIEPOAUCTBIX CIUIaBaX IMPH MEIJIECHHOM OXJIAXICHUH, U
MOJIyYaroIIUecs: IPU 3TOM CTPYKTYpPbl, OCOOEHHO IpEBpalleHUs B
TBEPJAOM COCTOSSHUU. B KOHCIIEKTE, NpeXIe BCEro, BBIYEPTUTE
JuarpamMMmy COCTOSIHHS JKele30 — yriepoi. /luarpamma coCTOSHHUSA
JKEJIe30 - yIJIepo IPEJICTABICHA HAa PUCYHKE 1. YKa)UTE CTPYKTYpbl
BO BceX o00yacTsaX, pazdepuTe M 3aluLIMTe, YeM XapaKTepHbI
KPUTHYECKHE TOYKM M JIMHUM JUarpaMMbl, UX TEMIEepaTypbl M
CoJIepyKaHue yriiepoJa.
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Pucynoxk 1 — JluarpaMma cOCTOSIHUS KEJNE30 — YTIAEPOT

Kaxnas Ttouka GS mokas3wsiBaeT cojepkaHue yriepoja B
ayCTEHUTE TpU JaHHOM Temmeparype. Kpuruueckne TOUKH,
obpasyromue auHU0 GS, MpUHATO 0003HAYAThH MPU Harpese Acs, a
P OXJIAXKIEHNUU — ATr3.

Kputnueckue touku, oOpasyrome nunuto ES, npunsaro
0003HayaTh ACm.

Kputnueckue touku, odpasyromue nunuto PSK, npu Harpese
0003HayaroT Aci, a IpU OXJKICHUH AT].

[Ipn pemenun 3amayn HEOOXOJUMO TIOJHOCTHIO HAYEPTHUTH
JuarpamMMmy COCTOSIHMSI JKEJIE30-YIVIEpOJ U yKa3aTb CTPYKTYphI BO
Bcex obnactsax. IlpoBeauTe BepTHKaIb, OTBEUYAIOLIYIO 3a/JlaHHOMY
crulaBy. Pamom ¢ auarpamMmoil BBIYEPTUTE KPUBYHO OXJIAXKIECHUS
JTAHHOTO CIIJIaBa, YKa)KUTE Ha HEell TeMrepaTyphl, COOTBETCTBYIOIIHE
KaKJOW KpUTHYECKON Touke. ONMUIINTE CTPYKTYPHBIE IIPEBPAIECHUS
B KaXJ0M KpUTHYECKON Touke. ONUCHIBATH HYKHO TOJBKO TE
MIPEBPALIEHMS], KOTOPBIE IPOUCXOIAT B 33JaHHOM CILIABE.

3agaya Nel. HauepTurte auarpammy COCTOSIHHS KEJI€30-YIIIEPO/I.
[Monp3ysicb auarpaMMoil  COCTOSIHUSA, OOBSICHUTH CTPYKTypHBIC
MpEBpAIICHHs], KOTOPbIE MPOUCXOAAT B cTaiH, conepxamen 0,5 %
yIiaepoaa, IpU MEIJIEHHOM OXJIaXKIEHUM €€ J0 KOMHATHOU
TEMIEPaTypPHI.
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3anaya Ne2. HauepTute n1uarpaMMy COCTOSTHUS KEJI€30-YTIIIEPOLI.
[lonp3ysicb nuarpaMMoil  COCTOSIHMSA, OOBSICHUTb CTPYKTYpHBIE
MpeBpalIeHNs, KOTOPbIE MPOUCXOAAT B CTalu, couepxkamei 1 %
yriepoja, IpU MEUIGHHOM HarpeBe €€ [0 PpacIuIaBIEHHOTO
COCTOSIHUSI.

3agaua Ne3. HauepTute 1uarpaMmy COCTOSTHUS KE€JI€30-yTIIepOoI.
[lonp3ysicb nuarpaMMoil COCTOSIHMS, OOBSCHUTH CTPYKTYpHBIE
IIPEBpAILEHHs], KOTOPbIE MPOUCXOAAT B JTOIBTEKTUUYECKOM UYTYHE,
conepxaiiem 3% yriiepoja, mpu MEIJIEHHOM OXJIaXAeHUH ero 10 20
0C.

Kpurepuu onenku

OtnuyHO «5» - paboTa BBIIOJIHEHA MOJHOCThIO 0€3 OMMOOK U
HE0YETOB.

Xopouio «4» - paboTa BbIIOIHEHA OJIHOCTHIO, HO MPU HATUYUH
B HEll He Oosee oHOM HE Tpy0oil OMMOKK U OJTHOTO HEelodeTa, He
OoJiee TpeX HElOUETOB.

VY 10BIE€TBOPUTENHHO «3» - IPABUIIBHO BBITIOJIHEHO HE MeHee 2/3
Bceil paboTHI HITH JTOTIYIIEHO He 0oJiee 0IHOM rpy0oii OIMOKH.

HeynoBneTBopuTenbHO «2» - IPaBUIIBHO BBIIIOJIHEHO MeHee 2/3
Bcel paboThI

Tema 2.4 llBeTHbIC
METAaJLJIbI U CILJIaBbI

Bun 3amanus: Ilpaktuyeckoe 3amanue «Mapku LIBETHBIX
METAJIJIOB U CILIABOBY»

Texkct 3aganus: cocTaBbTe TaOMUIy «MapKH IIBETHBIX METAJJIOB
U CILJIABOB»

Lens: pa3ButHe yMEHUS CHCTEMaTHU3UPOBaTh, 0000IIATH
y4eOHBII MaTepual U COCTABIATh TAOIUILY

PexoMeHaanuu 1o BhIOJIHEHUIO:

[Ipexne Bcero, mpucTymnas K 3arojIHEHUIO Ta0JIUIbI HEO0OXO0AUMO
BHHUMATEIbHO M HECKOJIBKO pa3 MPOYUTATh TEOPETUUECKUN MaTepual
1o TeMe «MeJlb U MEJIHbIE CIIIaBbDY U pa300paTh MAPKUPOBKY MEH,
JIATYHU U OPOH3BI.

Menp — MeTaul  KpacHOBaTO —  pO30BOrO0  IIBETA,
KpUCTAINIM3UPYETCS B PEWETKY TI'paHELEHTPUPOBAHHOTO KyoOa,
QUIOTPONUYECKUX  MpeBpalieHuii He wumeer. Temmeparypa
mnaBinenus meau — 1083°C. Menp o0mamaeT BHICOKOH CTOMKOCTBHIO
MPOTUB aTMOc(epHOH KOppO3HM, OHa, Onarojgapsi BBICOKOM
MJIACTUYHOCTH, XOpOIIO 00pabaThiBaeTCs AaBICHUEM B XOJIOJHOM H
rops;tieM coctossHuu. JIuTelHble cBoMcTBa Meau Hu3kue. Ha
CBOWCTBa Menu OOJbIIOE BIMSHUE OKa3bIBAIOT HpuMecH. Bce
npuMecH, KpoMe cepeOpa U Oepusuivs, 3HAUUTENbHO YXYIIIAIOT
AJIEKTPOINPOBOIHOCTh. OCOOEHHO HEXKeNlaTeNIbHbI IPUMECH BUCMYTA,
BBI3bIBAIONIETO KPACHOJIOMKOCTh MEIU, U KHCIIOPO/a, SIBIISIOIIErocs
MPUYMHON BO3HHKHOBEHHSI «BOJOPOJHOW» OOJNE3HHM Menu —
pacTtpeckuBaHue ciuTka. CBUHEI TOYTH HE PACTBOPUM B MEJIU U IIPH
temneparype 270-326°C BbI3bIBaCT pe3KOe MaieHue MEXaHUIECKUX
CBOMCTB TIpM Topsdyer rmiactuuHoM  nmedopmaruu. Meap
yIIOBJIETBOPUTEIBHO OOpabaTeiBaeTcsi pe3aHueM. BaxHeiimee
CBOMCTBO Meau — €€ OTIMYHAs DJIEKTPONPOBOJHOCTh U
TETUIONPOBOAHOCTh. TONMBKO OAMH MeTayl oOnajmaer emé Oomee
BBICOKUMHM TIOKA3aTEJIIMHA 3THX CBOUCTB — cepedpo. Ho aToT Meramn
JOpOr M HE MOXKET UIIMPOKO IpUMEHAThCS B TexHuke. Ilo
CIIOCOOHOCTH TPOBOJIUTH OSJEKTPUUYECKHMM TOK Meah B S5 pa3
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MPEBOCXOUT Kene30, B 1,5 pa3 — antoMuHuid, B 3 pa3a — IIUHK, B 35
pa3 — TuTaH. BoT mouemy Menp MO MpaBy HAa3bIBAIOT TJIABHBIM
METaJUIOM B 3JIEKTpOTEeXHUKE. Meap MapkupyeTcst 0ykBoit M, nocie
kotopoi crost udpser 00, 0, 1, 2, 3, a Takke OyKBaMU: K — KaTOTHAs,
0 — Oeckucnopoanas, p — packuciénnas. Hampumep: M1k — menp
KaTo/JHas1, coAepkaHue Meau He menee 99,9% Jlatyns — cruiaB Menu
C LIMHKOM, KOT1a IUHKA coaepxkutcs 10 45%. JlaTyHp nemesie menu
U TPEBOCXOAUT €€ MO MPOYHOCTH, BSI3KOCTH U KOPPO3HOHHOM
CTOMKOCTH, OHa 00JaJaeT XOPOUIMMH JUTCHHBIMHA CBOMCTBaMHU.
Jlatryamn, coxepxamme 10 38% 1MHKA, 00J1aalOT  BBICOKOM
MJTACTUYHOCTHIO U HECKOJIBKO OOJIBIIEH MPOYHOCTHIO, YeM MeJlb. 27
[Ipu copepxxannn 1nuHKa cBbllie 38% TBEPAOCTH JATyHEU
MOBBIIIACTCS, YIYUYIIAIOTCS JIMTEHHBIE CBOWCTBA, HO IOHUYKAETCS
miactuyHocTh. JlatyHu, conepkamme Ooniee 45% 1MHKA, He
MIPUMEHSIOTCSL M3-3a TOBBIIIEHHON XPYNKOCTH. B 3aBUcCMMOCTH OT
Yyclia KOMIIOHEHTOB Pa3jMyaloT MPOCTHIE U CHEIHAIbHbIE JIATyHH.
[IpocTeie naTyHu COCTOST U3 MeAW U NUHKA. [[puHIIUIT MapKUPOBKU
WX CIEAYIONIUI: BIEpeaIu MapKu CTOMT OykBa «JI», 3a HEH cTosT
urdpsl, yKa3bIBAIOLIUE COJepKaHUE MelIU B mpoleHTax. Hampumep:
JI96 — mpocrtas natyHb, ¢ coaepxanueM meau 96%, nunka 4%.
CnenuanbHble JIATYHU, KPOME MEIU U LIMHKA, cofepkar oT 110 8%
Pa3IMYHBIX JICTUPYIOMIMX 3JIEMEHTOB, YIYUYlIAIONIUX MEXaHUYECKUE
CBOMCTBAa U KOPPO3UOHHYIO CTOMKOCTh. B criennanbHBIX JTATyHSX B
KauecTBEe JIETUPYIOIIUX KOMIIOHEHTOB TMPUMEHSIOTCA: A —
amoMunuii; O — onoBo; K — kpemunii; C — cBunen; H — aukens; Mg
— wmapranern; K — >xene3o u ap. AJIIOMUHUNA, MapraHell, HUKEIb
MOBBIIIAIOT MEXAaHWYECKHUE CBOMCTBA M KOPPO3MOHHYHO CTOMKOCTH
natyHeil. CBuHeN yiydlnaeT aHTH(QPUKIMOHHBIE CBOWCTBA W
o0OpabaTeiBaeMOCTh JIaTyHeW pe3aHueM. KpemHHCTbIE TaTyHU
o0janaloT XOpolIed >KUAKO- TEKy4yecTblo, 00padaThIBAEMOCTHIO
pe3aHueM U CBapuMBaeMoOCThbi0. OJOBO MOBBIIAET KOPPO3HOHHYIO
CTOMKOCTh JIaTyHEH B MOpcKoW Boxe. JKene3o B COYETaHHH C
MapraiiieM WIH allOMUHUEM NpHUAAET JaTyHH [OBBILIEHHYIO
TBEPJOCTh M MPOYHOCTh. CrienuaabHbIe JTaTYHU B 3aBUCHMOCTH OT
Ha3HA4YeHMs JENATCS Ha JBE TPYNIbl: — JIMTEWHBIE, U3 KOTOPBIX
W3/IeTNS TIOTYYar0T CITIOCOOOM JIUTHST; — 00padaThIBaeMbIe JaBICHUEM
(mebopmupyembie), U3  KOTOPBIX  TMOJYYalOT  Pa3IUYHBIC
nonyadpukarsl TyTéM MPOKATKH, KOBKU, IITAMIOBKHU. JIUTEHHBIE
JmaTyHUu MapkupyroTtcs OykBamu u nudpamu (JI — naryus, L] — nuHK,
gucina mociae OykBel Il — mpolleHTHOE conepkaHUe ITMHKA,
nocneAywmyue OykBbl M 4Yucla 0003HAYAIOT JIETHUPYIOIIHE
KOMITOHEHTHI M UX MpoleHTHOoe coaepxkanne) Hanpumep: JIL[16K4 —
JUTEHAas JaTyHb, ¢ cofepxkanueM nuHkKa 16%, kpemuus 4%, meau
80%. Jlepopmupyemsbie naTyHu MpU MapKUPOBKE 3a OykBou «JI»
CTaBAT OyKBbI JIETHPYIOIIMX KOMIOHeHTOB. IlepBas uudpa
yKa3bIBaeT CpeqHee CoJep)KaHue MeAM B IMPOLEHTaX, CJIeayIoIIHe
nU@pPBI, YKa3bIBAIOT COJCPIKAHUE JICTUPYIOMIUX KOMIIOHCHTOB B
nporeHTax. Hanmpumep: JIAXK 60-1-1 — nedbopmupyemast atyHsp, ¢
conepxanueM meau 60%, antomunus 1%, xeneza 1%, nunka 38% 28
ChnnaBel MeOu C OJIOBOM, aJIIOMHUHUEM, KPEMHHEM, CBHUHIIOM,
OepuiiieM Ha3bIBAIOT OpoH3aMU. B 3aBUCHMMOCTH OT BBEAEHHOTO
3JeMEHTa OpOH3bl HAa3bIBAIOT OJIOBSIHHBIMHU, ATIOMHUHHEBBIMU U T.A.
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BpoH3bI 00/1a7aI0T XOPOLIUMU JTUTEHHBIMH ¥ aHTH(PPUKIIHOHHBIMH
CBOWMCTBaMH, KOPPO3MOHHOW CTOMKOCTBIO B MPECHOW U MOPCKOM
BOZIC, B Ta3oBOi armocdepe mpH BBICOKMX TeMIlepaTypax u Jp.
CpaBHUTEIBHO BBICOKHE MEXaHUYECKHE CBOMCTBA HEKOTOPHIX OPOH3
MOTYT emlé OBITh MOBBIIICHBI MyTEM TEPMOOOPAOOTKH (3aKATKH H
craperus). M3nmenus w3 OpOH3 MOJMYydYaOT JUTHEM, 00pabOTKOM
naBieHreM u pezanueM. [1o cioco0y U3roToBieHus n3aenuii OpoH3bI
nenarcs Ha nedopmupyembie U JuTeinble. M3 nedopmupyembix
OpOH3 TMOJIy4alOT TIPYKHHBI W TPYXHUHSAIIME Marepuanbl. M3
JUTEHHBIX OpOH3 M3rOTaBIMBAIOT MMOAIIUIHUKUA  CKOJBKCHUS
OTBETCTBEHHOTO Ha3HaueHUs (pabOTarOT MPH BHICOKUX CKOPOCTSX U
0OJBIINX MJABIICHUSX), apMarypy, JA€Tajdd C BBICOKOH Temio- u
AEKTPONPOBOJHOCTHI0 B COYETAHMM C XOpOLIEH KOPPO3HMOHHOM
CTOMKOCThIO, (DaCOHHOE M XYJOKEeCTBEHHOE JHUTHE. JluTelinbie
OpoH3bl MapkupyroTcs OykBamu u mmdpamu (bp — O6poHsa, uucio
rociie OyKBbI JIETUPYIOLIETO KOMIIOHEHTA — TPOLIEHTHOE COAepKAHHE
JTAHHOTO Jierupyrouiero komrnonenta). Hanpumep: bpO3IL[12C5 —
nuTenHas OpoH3a, ¢ couepkaHuem osioBa 3%, nuaka 12%, cBuHIA
5%, menu 80%. Jledbopmupyembie OpOH3BI MpPU MapKHUPOBKE 3a
OykBamu «bp» CTaBSIT OYKBBI JICTUPYIONIUX KOMIIOHEHTOB, ITUMPHI
YKa3bIBAIOT MOCIIeI0BATEIHHO IPOLEHTHOE coJiep>KaHue
jgerupyromux — kommnoHeHToB.  Hampumep: BpAX 94  —
nedopmupyemasi OpoH3a, ¢ cojepkaHuem amoMmunus 9%, xenesa
4%, menu 87%

Tabnuna 1 — Mapku IIBETHBIX METAJJIOB U CIJIABOB

Ne XUMHUeCKui
Mapxku

BapuaHTa COCTaB

1 MO0k, JI-96, JIO-60-1,
bpO3117C5H, bpO10C10

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

3 bpA9M12, JIAK-60-1-1, JI-
70, BpAXKH-10-4-4, M3p

4 bpO31112C5, JI-80,
JI17K3, bpO10d®1, M00p

5 JI40Mu2, bpO8&L4, JI-80,
JIA-77-2, M3k

6 JI38A2K2, bpC30, bpKH-
1-3, JI-85, M3p

7 JIAH-59-3-2,
JI23A6XK3M12, J16,
MO0, bpKH-1-3

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

9 MIlp, JIL]16K4, BpAXKH-10-
4-4, AMu, 116

10 JI-96, JIO-70-1,
BbpA11K6H6, AMTI2,
bpO8&114

11 16, JIMu-58-2, bpKH-1-3,
bpb2, JI-68
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12 A85, JIL25C2, BpOL[C-4-4-
4, 7118, JIH-65-5

13 M3p, JIA-77-2,
BpA10JK3Mu2, A85, JIO-
90-1

14 JIMiA-57-3-1,
BpO31112C5, A999, MIk,
J1-85

15 7-62, BpOlod1, [I19,
JTII38A2K2, BpO3116C5H]1

16 JIR23A6K3Mu2, JIAH-59-
3-2, AJI25, A85, BpC30

17 AMT2, JIIT40C, BpMus, JI-
70, BpA9YK4H4AMu

18 JIKC-58-1-1, BpC30,
MTI'90, A7E, BpO®-6,5-0,4

19 JIK-80-3, BpAl10XK3MI2,
MUJIS, M1p, A85

20 A95, JDKC-58-1-1, BpOd-
7-0,2, MI'95, JII[25C2

Kpurepuu oneHku:

O1nuuHo «5» - TpaMOTHO M YETKO 3aIlOJIHEHA TaOJMLA; YMEJO
UCMOJIb30BaHbl ~ TEOPETUYECKHWE  3HAHUS TPH  BBINOJIHEHUH
MPaKTUYECKOro 000OIICHUST Yy4eOHOro Marepuana; KaueCTBEHHOE
BHeIlIHee oopMileHHe; paboTa BINOJIHEHA B CPOK.

Xopomo «4» - TOpaBWIbHO 3alojJHEHa Ta0nuua; yMeso
UCMOJb30BaHbl ~ TEOPETUYECKHWE  3HAHUS TPH  BBINOJIHEHUH
MPAKTUYECKOro 0000IIeHHsI y4eOHOro Marepuasa, HO JOIMYIIEHbI
HE3HAUUTENIbHbIE OIIMOKM; KaueCTBEHHOE BHEIIHee O(OpMIICHHUE;
paboTa BBINIOJIHEHA B CPOK.

VY 10BNETBOPUTENBHO «3» - NpPaBWIbHO 3alojHEHa Tabiuia, HO
JIOTTYIIIEHBI CYIIIECTBEHHbBIE OMMUOKH; pad0Ta BIMOJHEHA HE CPOK.
HeynoBneTBOpUTENbHO «2» - HE MOJHOE 3aloJIHeHHe TaOIHILIbL;
JIOTIYIIEHBI CYIIECTBEHHbIE OIIHMOKH; HEOPEKHOCTh B 0(OPMIICHHH.
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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 Kpurepun
pe3yIbTaThI HaunmenoBanue OIICHKH
KonTponupyemsie pazness
(TeMbl) y4eOHOM TUCITUTUIUHBI (W PKATOpbI OLCHOYHOTO
JOCTHKECHUS cpencTBa
KOMIICTCHITHH )

Paznen 1 Crpoenue u cBoiicTBa IIK 2.1.2 [Ipaktuueckue | Kpurepuun
METAJLJIOB [IK 2.2.1 3aJaHusd OLICHKU 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 [Ipaktuueckue | Kpurepuu
CILJIABOB K 2.2.1 3aaHus OLICHKHU CM. HHUKE

K 2.3.2 Tect

K 2.3.4 KonTposbHas

IIK 2.4.2 pabota

OK 01.1

OK 01.2

OK 02.1
Paznen 3 CnocoGbl 00paboTKH IIK 2.1.2 IIpaktnueckue | Kpurepuun
METaJIJIOB IIK 2.2.1 3aJaHus OIICHKHU CM. HIDKE

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

dopma NPOMEKYTOUYHOM ATTECTALMH 110 JUCHUIUIMHE « MaTepruaioBeICHUEY - SK3aAMEH

Pe3syabTarsl OuneHo4HBbIE CpPeICTBA
00y4eHust JJIS IPOMEKYTOYHOM aTTeCTalluu
K 2.1.2 1. Pacmmudpyiite mapku crnasos: 40172, 36 X2H2M®A, YH19X31I, bpA10XK3Mi2;
K 2.2.1 AC40XTHM, 68A, YH19X3, bpAOMu2JI; 38XH3BA, 35X, MA19, BY70; LIXIS5,
K 2.3.2 15XT'H2TA, CU440-640, J163
K 2.3.4 2. PactumndpyiiTe Mapku cTaliy, 4yryHa U [IBETHBIX CIUIABOB U JalTe€ XapaKTePUCTHKY.
IIK 2.4.2 3. BeiOepure Matepuan Ui KOHCTPYKUMH 10 HMX HAa3HAUYEHUIO U YCIOBUSM
OK 01.1 JKCIUTyaTalyH.
OK 01.2 4. BpiOepute MapKy JIETUPOBAHHBIX CTajedl yisl JAeTajlied B 3aBUCHMOCTH OT HUX
OK 01.3 Ha3HAYCHMUS.
OK 02.1 5. IlpoaeMOHCTpUPYITE U TOMIATOBO MOSCHUTE METOBI (110 TIEPEUHIO) UCCIICIOBAHUS
CTPYKTYPBI METAJUIOB U CIUIABOB.
6. IlponemMoHCTpUpYiiTE BiIaJJlEHUE METOIMKON MPOBEACHNS UCIIBITAHUS METAJUIOB Ha
TBEPAOCTH 0 MeTony bpunesms u Poksesa.

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
3aJJaHUN BBINOJIHEHO, HEKOTOPBIE U3 BBHITIOJIHEHHBIX 3a/IaHUH COJlepKaT OIIUOKH.

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

Ne HasBanue Lenp ucnonb3zoBaHus [Inanupyemsblit Ornucanue nopsiiaka
n/m | oOpa3oBaTeNbHOMN o0pa3oBaTenbHOM pe3ysbTaT MCIIOJIb30BaHUS
TEXHOJIOTHH (C TEXHOJIOTUH UCIIOJIb30BaHUS (anmroputm
yKa3zaHUEM aBTOPa) o0pa3oBaTeIbHOM MIPUMEHEHUS )
TEXHOJIOTHH TEXHOJIOTMH B
MPaKTUYECKOU
npoheCcCHOHATLHON
JIESTEIIbHOCTH
1. | UupopmanmonHo- [loBbiIeHNE IIpu Ha npotspkeHun ypoka:
KOMMYHHKAIIMOHHAsl | KauecTBa 00pa3oBaHMs Yepe3 | UCIOJIb30BaHUU HCTIOJIb30BaHUE
TEXHOJIOTUsI AKTUBHOE BHEJIPEHUE Mpe3eHTALNN MIpEe3EHTALHNU C
(M.B.Mouceesa. B BOCIIMTATEIbHO- CHIDKaeTcs MOJTOTOBJIEHHBIM
E.C.Ilonar. 00pa3oBaTeNbHbIH Mporecce | 3aTpyAHEHHS MaTepHaIoM AJis
M.B.byxapkuHa)) MH(GOPMAITMOHHBIX BOCIIPUSITUS HOBOM | BU3YaJIM3aLUH U
TEXHOJIOTM nHpOpPMALIUU y100CTBa BOCTIPUSATHS
HOBOY HH(OpMaIUN
2 TexHomnorus Coznanme npoOIeMHBIX CdopmupoBanbl JTarsl:
pOOJIEMHOTO CUTYyalull, a TAKXKe aKTUBHYIO | HABBIKH - IOCTAaHOBKA
o0y4eHus CaMOCTOSITEIbHYIO BBIJIBWKEHUS U IPOOJIEMHOTO BOIIPOCA;
(dx.dpton, JESATENIbHOCTh YYaluXcs M0 OTCTauBaHUS - IpoOJIEMHOE 3a/1aHue
N.Jlepnep UX pa3pelleHuIo, B COOCTBEHHOW TOUYKHU | M CO3JaHKE
pe3ysbTaTe Yero NpOMCXOAUT | 3peHus (TUIOoTEe3bl) | mMpoOJeMHON CUTyaluy;
TBOPYECKOE OBJIAJICHUE Ha peleHue - OCO3HAHHE CYIIHOCTH
npodecCUOHATbHBIMU poOIIeMBI. po0seMsl;
3HAHUSMU, HABBIKAMH, BripaGoTanbt - BBIJIBIDKCHUE TUTIOTH3
YMEHHSIMH, Pa3BUTHE CIIOCOOHOCTH K 0 PELICHUIO
MBICIUTEIbHBIX HCCIIEI0BATEILCKUM | TIPOOIEeMBI (IIOMCK
CIOCOOHOCTEH, MeTojlaM (aHau3, peteHuit npooIeMbl);
(hopMUpOBaHUE CIOCOOHOCTH | MOJEIMPOBAHHE, - I0Ka3aTeJbCTBO WU
CaMOCTOSITENILHO YCBauBaTh Ha0JIt0IeHUe U OIPOBEPKEHHE
JT00bIE TIOHATHUS U IEUCTBUS. | DIKCIIEPUMEHT, BBICKA3aHHOTO B
1abopaTopHbIe TUIIOTE3€ MPEIOKEHHS
WCCIICTOBAHMS). (obocHOBaHME
CdopmupoBanbl BBEIOpAHHOTO BapHaHTa
YMEHUS IPUMEHATh | PELICHUs MPoOIIeMbl);
3HaHUA B HOBOU - IIPOBEPKA
CUTYaIlUH - MPAaBHILHOCTH
pelieHre yueOHol | pereHust npoOaeMbl;
IpOOJIEMBI. - BBIBO/JIbI 110 PEIIECHUIO
pOoOTIEMBI
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