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Jlekuuu
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HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

2 cemecTp - 32 yaca;

Kouncynbranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
TecTrupoBanue

JlaGopaTopHasi pabora
KontpoabsHnas padora
PacueTHo-rpadgmueckasi padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Hear ocBOeHUS OMCHUIVIMHBI: V3ydeHue 3aKOHOMEpPHOCTEW BHYTPEHHETO CTPOCHUS
MCTAJUIMYCCKUX MATCpPUAJIOB, a TaKXKC Cro BJIHMAHUA Ha MCXAHUUYCCKHE, TCXHOJOIMYCCKUC U
9KCILTyaTallMOHHbIE CBOMCTBA MMl JalbHEHIEro MPUMEHEHHs] 3TUX 3HAHUW B NPO(EeCcCHOHATHLHOM
JeATeTbHOCTH
3agauyu AUCHMILINHBI
- U3ydyenne oOmux 3aKOHOMEPHOCTEH POPMUPOBAHUS CTPYKTYPHI U CBOMCTB METAJUTMUECKUX
MaTepuasoB B MPOLIECCe UX MOJIyuyeHuUsl, 00pabOTKH U SKCILTyaTalluy;
- I/I3yquHe OCHOBHBIX I'pylIl METAINIMYCCKUX MATCPUAIIOB, IPUMCHACMBIX B MAILIMHOCTPOCHUU ;
- 3yuyenue 3aKkOHOMEPHOCTEH BIMAHUS HA CBOMCTBA MaTEPHUATIOB PA3IMYHBIX BHJIOB
TEXHOJIOTUYECKUX OTepaIfii U SKCILTyaTallHOHHBIX (PaKTOPOB;
- [IpnoOpeTeHre HaBBIKOB 0OOCHOBAaHHOI'O BHIOOPA METAINTMYECKOr0 MaTepHaa ajs
HU3IroTOBJICHHUSA 3JICMCHTOB MAallluH U KOHCprKI_II/Iﬁ IIpH TPOCKTUPOBAHNUN TCXHOJIOTMH UX U3TOTOBJICHUA.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHus!
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH

OIIK-4 ymenuem 3HATH:
IPUMEHSATH COBPEMEHHBIE - OCHOBHBIE 3aKOHOMEPHOCTH
METO/IbI JUIsl pa3paboTKu (bopMHpOBaHUS CTPYKTYPbI
MaJ0O0TXOIHBIX, METaJUIMYECKUX MATEpUaOB,
SHEProcOeperarIux u [IPUMEHAEMBIX B MAILIMHOCTPOCHUU IO
SKOJIOTUYECKH YUCTHIX JIEHCTBUEM TEXHOJIOTUYECKUX U
MaIIMHOCTPOUTEILHBIX AKCILTyaTaI[MOHHBIX (haKTOPOB.
TEXHOJIOTUH,
00eCcTIeYnBarOIINX YMETB:
0€30I1aCHOCTh - IIporuo3upoBaTh 3BOJIIOIUIO CTPYKTYPBI
JKA3HEIEATENLHOCTH JTIOIEH CIIJIaBa IIPU HArpeBe WU OXJIAXKICHHUHU 110
U UX 3alIUTy OT BO3MOXKHBIX JarpamMme COCTOSTHUS,
MIOCJICICTBHI aBapui, - KnaccudunupoBars THI CTPYKTYPBI
KaracTpo( U CTUXHHUHBIX CTaJIM ¥ YyT'yHa 110 €€ U300pa’KeHUIO.

OescTBUI; yMEHHEM
HNPUMEHSTH CIOCOOBI
paloHaIBHOTO
UCTIOJIb30BAHUS CHIPHEBBIX,
JHEPreTHYECKUX U IPYTUX
BHUJIOB PECYPCOB B

MAaIIMHOCTPOECHUH
[1K-17 ymenuem BoIOHpATH 3HATh:

OCHOBHBIE U - [IpuHLIMIIBI U CUCTEMY MapKUPOBKHU
BCIIOMOTI'aTECJIbHEIC CIIJIaBOB Ha OCHOBEC MC/IU U aJTIlOMUHUA,;
MaTepHabl U CIIOCOObI - [IpuHUIMIIBI U CUCTEMY MapKUPOBKHU
peanu3anii OCHOBHBIX CcTajieu,

TEXHOJIOTMYECKUX - Knaccudukanuro, o6mactv mpuMeHeHHsI
IPOILIECCOB ¥ IIPUMEHSTh Y YCJIOBUS AKCIUTyaTallid METAJUIMYECKUX
IPOrPECCUBHBIE METOIBI MaTepuaioB, IPUMEHSIEMBIX B
SKCIUTyaTaluu MAIIMHOCTPOCHUU;

TEXHOJIOTHYECKOTO - Busibl 1 peXKuUMBI TEPMUYECKON
000pyI0BaHUS [IPH 00paboTKN METAIIIMYECKUX MaTepUasoB,
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3yJabTATHI 00yUeHUs

HU3TOTOBJICHUU I/IB,HGJ'II/Iﬁ
MAallIMHOCTPOCHUA

IMPUMEHACMBIX B MAIIMHOCTPOCHHUU.

YMETh:

- ITo Mmapke Matepuasa onpeaensTh ero
THUII ¥ paclIuQpOBBIBATH CBEJCHUS,
0003HaYaeMbIe B MapKe;

- Haznauath pe>xuMbl TEPMUYECKOM
00paboTKu MaTepuana Jyisi H3rOTOBIICHUS
JleTalied U U3J1eJTMid MAIlIMHOCTPOCHUS B
3aBHCHMOCTH OT TEXHOJIOTUIECKUX U
AKCIUTYaTaI[MOHHBIX TPEOOBaHUI K HUM.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K 00s3aTeNnbHOM yacTH OJ0Ka AUCHUUIUIMH OCHOBHOU MpodeccnoHalbHOM
o0Opa3oBaTeNnbHON IMporpaMMme MamMHbl U TEXHOJIOTHSI BBICOKOA()()EKTUBHBIX MPOIECCOB 00pabOTKH
matepuanoB (nmaimee — OIIOII), nampaBiaenuss moxaroroBku 15.03.01 MamuHOCTpOeHHE, YPOBEHb
o0Opa3oBaHus: BhICIIEE 0Opa3oBaHue - OaKagaBpHar.

Tpe6OBaHI/IH K BXOJHBIM 3HAHUAM U YMCHUAM:

- 3HAaTb OCHOBHBLIC 3aKOHBI TCOPUHU BJICKTPUUCCTBA
- 3HaTb OCHOBHBIC 3aKOHBbI MOJ'IGKy.]'ISIpHOﬁ (1)I/ISI/IKI/I U TCPMOJHMHAMUKHU
- 3HaTb OCHOBHBIC 3aKOHBI XMMHHU
- 3HaThb KJ'IaCCI/I(I)I/IKaI_[I/IIO U CBOMCTBA XMMHUYECKHUX DJIIEMEHTOB U UX COCI[I/IHeHI/Iﬁ

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON pabOoTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e <
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8g|© Jlex | JIab | Ilp — - VKK | TK ITA ceMecT aTTecTaluu
/M pe /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CtpoeHue 1 OCHOBHbIE 24 2 6 8 - - - - - - 10 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
CBOMCTBa METAJJIOB Nzyyenne maTepuainos no pazneny CTpoeHue u
11 ATOMHO- 6 2 2 - - - - - - 2 - OCHOBHBIE CBOICTBa METaJIOB U MOATOTOBKA K
KpUCTAJUTUYECKOE 3amure J1abopaTopHoil padboThl Ned
CTPOCHHE METAJLIOB. Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
1.2 HedexTs 5 1 2 - - - - - - 2 - Wzyuenne maTtepuainos o paszneny CrpoeHue u
KPHCTAJUTUUECKOTO OCHOBHBIC CBOWCTBA METAJLIOB 1 ITOATOTOBKA K
CTPOEHUSL. TecTy Nel
13 OCHOBBI TEOpUHU 8 2 2 - - - - - - 4 - Camocmoamenvroe usyyenue
KPHUCTAJUTU3ALNH. meopemuyueckoz0 mamepuana: Vzyaenne
1.4 OCHOBHbBIE 5 1 2 - - - - - - 2 - JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
MeXaHH4YeCKHe "CTpoeHue 1 OCHOBHBIE CBOIICTBa METaIOB"
CBOCTBa MaTEePHAIOB. H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], 56-60, 67-78, 11-112, 152-133
2 CrpoeHue 1 CBOMCTBa 28 8 6 - - - - - - 14 - Ilo020mogKa K meKyuiemy KOHmMpoio:
cru1aBoB. OCHOBBI IToBTOpenne maTepuaina no pasaeny "CrpoeHue
TEOpHUU CILIABOB 1 CBOMCTBA cIu1aBoB. OCHOBBI TEOPHH CIIIaBOB"
2.1 OCHOBBI TEOpHUHU 11 3 2 - - - - - - 6 - U MOJITOTOBKA K 3aIUTe JIAOOpaTOpHBIX padoT
CIUIABOB Ne5 u 8
2.2 OCHOBHBIE THIIBI 12 4 2 - - - - - - 6 - Camocmoamensvroe usyuenue
JarpaMM paBHOBECHS meopemuuecko20 mamepuana: N3yuenue
(cocrostnust) JIOTIOJTHUTEBHOTO MaTepHaia o pas3zierny
JIBYXKOMITIOHEHTHBIX "Crpoenue U cBoiicTBa criaBoB. OCHOBEI
CHCTEM. TEOPHUH CIUTaBOB"
2.3 CBsI3b MEXKILY 5 1 2 - - - - - - 2 - H3yuenue mamepuanos 1iumepamypusix

CBOMCTBAaMU CILIABOB U
TUIIOM JTUarpamMmbl

UCMOUYHUKO6.

[1], 138-158




COCTOSTHHSI. [2], 292-306, 327-340
[3], 92-104
[4], 45-59
3 CrutaBel xenes3a U 26 6 8 12 Ilo0dz0mogKa K meKyuiemy KOHmpoio:
yriaepona [ToBTOpenne maTtepuana mo pa3zaeny "CriaBsl
3.1 | [dmarpamma COCTOSHHS 8 2 2 4 KeJesa M yriiepoja"” v HOATOTOBKA K 3aIlIUTe
CHCTEMBI XKeJe30- nmabopaTopHsIX paboT Ne5,7,8,9
YIJIEPOA. Camocmoamenvroe usyuenue
3.2 YTrIepoaucTeie cTanm. 8 2 2 4 meopemuueckozo mamepuana: V1syaenue
3.3 UyTyHEL 5 1 2 2 JIOTIOJHUTEIBHOTO MaTepHaa o pasaeny
3.4 OObnacTu TpUMECHEHUS 5 1 2 2 "CruaBsl JKernesa u yriaepoza”
YIIIEpOAUCTBIX crajieu H3V‘l8Hlle mamepuaios aumepamypHoblxX
Y YYT'YHOB. UCMOUHUKOE:
[1], 186-224
4 Tepmudeckas 28 6 6 16 Ilodz0moska K KOHmMpPOAbLHOU padome:
00paboTKa METaJIOB U [ToBTOpEeHue MaTepuaa no paszaety
CILUIaBOB "Tepmudeckas 00pabOTKa METAJLIOB U CILIaBOB"
4.1 OcCHOBHBIE LIETH U 7 1 2 4 U TTOJrOTOBKA K KOHTPOJIBHON padore.
napameTpsl Ioozomoska Kk meKyuiemy KOHmpoaio:
TEePMHYECKOI [ToBTOpEHNE MaTepuaia o paaery
00paboTKH. "Tepmuueckast 00pabOTKa METAJUIOB U CIUIABOB"
4.2 Teopus TepMugecKoi 11 3 2 6 U MOJITOTOBKA K 3aIUTe JIAOOpaTOpHBIX padoT
00pabOTKH CcTaNeH. Nell,12,14
4.3 TexHoMOTHSA 10 2 2 6 Camocmoamenvroe usyuenue
TEePMHYECKOH meopemuyeckozo mamepuana: 1zyuenue
00paboTKHu cTany. JOMNOJIHUTEIBHOT'O MaTepuraia 1o pa3aeny
"Tepmuueckas 06paboTka METAIIOB U CILUIaBOB"
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[2], 156-176, 178-180, 183-189, 191-217
5 JlerupoBaHHBIE CTATN 22 4 2 16 Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
5.1 JlerupoBaHHbIE CTaIU 22 4 2 16 IToBTOpenune maTepuana 1o pasaeny

"JlerupoBaHHbIe cTajdu" MOATOTOBKA K 3aLIUTE
nabopaTopHbIX padoT Nel3

Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3aJ1aHusl BBITIOIHSIETCS ONPEIeICHNE
apaMeTPOB CTPYKTYPhI CTAIH METOAaMHU
KOJIMYECTBEHHOW MeTajutorpaduu M pacueT
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npejiena TeKy4ecTy CTall. 3afaHue
BBITIOJTHSACTCS. MHIMBUAYaJIBHO 110 BapuaHTaM. B
Ka4yecTBe TEeM 3aJlaHusl IPUMEHSIOTCS
cienytromtre: "OmnpeneneHne XapakTepUCTHK
HNPOYHOCTH M KPUTHYECKOW TeMITepaTyphl
XPYIKOCTH CTaJIeH IEPIUTHOTO KIIacca 110
MHKPOCTPYKType"

Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
"JlerupoBanHble ctamu"

H3yuenue mamepuanog iumepamypHsix

UCHIOYHUKOG:
[1], 367-380, 384-387, 476-479, 486-503, 535-

539
[4], 187-192
6 IIBeTHBIE METAILIBI U 16 2 2 - - 12 - IToozomoska Kk mekywemy KOHmMpoJiio:
CIUTaBBl HA MX OCHOBE [oBTopenue maTepuana mo pasneny "L{BeTHbIe
6.1 IIBeTHBIE METAILIBI U 16 2 2 - - 12 - METaJUIbI U CIIJIaBbI HA MX OCHOBE" U
CIUTaBBl HA KX OCHOBE MIOJITOTOBKA K 3aIlIUTe Ta0OpaTOPHBIX padoT
Nel2,14
Ilo020mo6Ka K KORMPOIbHOU padome:
N3yuenue maTepuaiios o paszjaeny LlBeTHbie
MeETaJlIbl ¥ CIUTABBI HA MX OCHOBE M IMOATOTOBKA
K KOHTPOJIBHOI1 paboTe
Camocmoamenvnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOTHUTEIHHOTO MaTepralia o pasaerry
"[{BeTHBIC METAJLIBI M CIIABEI HA MX OCHOBE"
H3yuenue mamepuanos 1umepamypHsLx
UCHOYHUKOB:
[2], 384-396, 406-417
DK3aMeH 36.0 - - - 05 - 335
Bcero 3a cemecTp 180.0 32 32 - 0.5 80 335
Hroro 3a cemecTp 180.0 32 32 - 2 - 0.5 1135

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausaTtust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnanBuyanbHble KOHCYIbTAIlMU M0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3jaesaam




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmpoenue u ocHo8Hble C80UCMEA MEMAIO8

1.1. ATOMHO-KpPHUCTaJUIMYECKOE CTPOCHHUE METAJIOB.

AMopdHOE M KPHUCTANIMYECKOE COCTOSIHHE BemiecTBa.. OCHOBHBIC THUITBI KPUCTAJUTHYECKUX
pemérok MetayioB.. O003HAaYEHUE TUIOCKOCTEH M HAMPABICHUH B KPHUCTAJUIMYECKOM pPEIIETKE..
AHM30TPONHUA U KBa3UM30TPOIHUSI CBOMCTB KPUCTAJLJIOB. .

1.2. JleekThl KPUCTATNITUYECKOTO CTPOCHHS.

Knaccugpukanuss neekToB KpPUCTAUIMYECKOTO CTPOCHUS W HX BIMSHUE Ha CBOWCTBA
kpuctamia.. Toueunble nepextel. OcHOBHblE MeXaHU3Mbl Tubdy3un B MeTauiax.. JIuHelHble
nedextsl.. [ToBepxnocthsie nedekTol. ['panuiibl 3epeH.. O0beMHbIe AePEKTHI..

1.3. OCHOBBI TEOPUH KPUCTATUTU3ALUH.
DHepreTUYecKre MPEANOChUIKM W MEXaHM3M Ipollecca KpUcTauih3aluud.. BnusiHue creneHu
NepeoxIakaAeHUs U MOIU(PUKATOPOB HA CTPOCHUE U CBOWCTBA JIMTOTO METAaJlIA..

1.4. OcHOBHBIE MEXaHUUYECKHE CBOMCTBA MAaTEPHAIIOB.
Yopyrags u minactudeckas aedopmanus, paspylieHHE METauioB.. BiusHue MIacTUYECKOM
negopMalnu 1 MOCIEIyIOIIEro HarpeBa Ha CTPYKTYPY M CBOMCTBA MeTalIa..

2. Cmpoenue u ceoticmea cniagos. OcrHogvl meopuu cniagos

2.1. OcHOBBI TEOpPUH CILIABOB
Buzpl B3anMoiefiCTBHsI KOMIIOHEHTOB CILJIaBa, OCHOBHBIE (pa3bl U CTPYKTYPHBIE COCTAaBIISAIOLINE
crutaBoB. [IpaBuio ¢as..

2.2. OCHOBHEBIE THIIBI AuarpaMm paBHOBCCHUSA (COCTO}IHI/I}I) ABYXKOMITIOHCHTHBIX CUCTEM.

I[I/Ial"paMMBI cocrogHus 1-4 TUIOB A ABYXKOMIIOHCHTHBIX CHCTEM IIpU TTOCTOSAHHOM
JaBJICHHMH.. HpaBI/IHO OTPE3KOB.. Bo3MoxHOCTB OIIPEACIICHUA (1)213OBOFO U CTPYKTYPHOI'O COCTaBa
CIlJIaBa Mo JuarpaMme COCTOSHUA..

2.3. CBs3b MEXKIY CBOMCTBAMM CIIJIAaBOB M TUIIOM JUArpaMMbl COCTOSTHUS.
[wuarpammsl KypHakosa..

3. Cnaaswl scenesa u y2nepooa

3.1. JIluarpamma COCTOSIHHSI CUCTEMBI KEJI€30-yTIepol.
Jlmarpamma COCTOSTHUS «KeNe30-IIeMeHTUT».. OCHOBHBIE (Da3bl M CTPYKTYPHBIE COCTABISIONINE
CTaJjiell U YyTYHOB..

3.2. YraepoaucTeie cTaju.
Bnusiaue yriepoaa u Ha CTPYKTYpY M CBOMCTBA crajneil.. Kinaccudukamus npumecei B CTalisax U
UX BIIMSIHUE Ha CBOMCTBA cTtanu.. Kiaccudukanus u MapKUpoOBKa YTIAEPOAUCTHIX CTaJICH. .

3.3. UyryHsl.
[Iponiecc rpadutu3zanuu B yyryHax.. Buabl 4yyryHOB M yCJOBUS MX NOJy4eHus.. BrnusHue
npUMecel U CKOPOCTH OXJIaXKI€HUS Ha CTPYKTYPY U CBOWCTBA UYT'YHOB..



3.4. Obnactu NpUMEHEHUS YTTIEPOAUCTBIX CTaJICH U YYT'YHOB.
[TprMepsl IpMeHEeHHs pa3InYHbIX MapOK CTalel U YyryHOB..

4. Tepmuueckas 06pa60ml<a Memailjlos U Cniaeos

4.1. OCHOBHBIE IIEJIH U ITapaMeTPbl TEPMUUYECKON 00pabOTKH.

OcHOBHBIE 1IEJIM U TTapaMeTpbl TepMUUECKOi 00paboTku.. Knaccudukanus BUIoB TepMUUECKOM
o0paboTku.. OmnpeneneHrue BO3ZMOXKHOCTH MPOBEACHUS TEPMHUUYECKON 00pabOTKH MO Juarpamme
COCTOSIHUSL..

4.2. Teopus TepMUYECKON 0OpaOOTKHU CTaJICH.

CTpyKTypHBIE TIpEeBpallleHHs] B CTaJIAX @pU HarpeBe M OxJaxJaeHuu.. Jlumarpamma
M30TEPMUYECKOI0 paciaja MepeoXyIaxJACHHOIO ayCTEHHUTA.. BIMsSHUE CKOPOCTH OXJIAXICHUS Ha
CTPYKTYPY M  CBOMCTBAa  CcTajed.. TEepMOKMHETHYECKHE  JIUarpaMMbl  IPEBPALLCHUS
MEPEOXJIAXKICHHOIO0 ayCTEeHUTa ISl YIJIEPOAMCTBIX M JIETMPOBAaHHBIX crajei.. [IpeBpanienus npu
OTIIYCKE..

4.3. TexHOJIOTHS TEPMUUYECKON 0OpaOOTKH CTaIH.

Tepmuueckass  obOpabotka  rpymmbl  omxkur. Omkur [ poma  (roMoreHu3arus,
PEKPHUCTAIUIM3AIMOHHBIM OT)KUT, OTXKHUT JUIS CHATUS OCTaTOYHBIX HampspkeHuid).. Orxur II pona
(monHBIM, UW30TEpMUYECKUH, cdepouausanus), HOpMalu3aluusd.. 3akaika cTrajei.. Bpioop
TEMIEPATyphbl 3aKalKu.. BHIOOp CKOPOCTH OXJNXKIACHHS U OXJIKIAIONIME CPElbl MPH 3aKaJKe..
[TpokamuBaeMOCTh cTanu, (PaKTOPBI, BAUSIIONINE HA MPOKATNBAEMOCTb.. CIIoco0bI 3aKanku.. OTIycK
3aKaJIeHHBIX cTasiel.. Buabl oTmycka, CTpyKTypa U CBOMCTBA CTaJIM MOCIIE OTITYCKA..

5. Jlecuposannuvie cmanu

5.1. JlernpoBaHHBIE CTAIH

BnusiHue nerupyromux JIeMEeHTOB Ha CTPOSHHE M CBOICTBA TBEPJOTO PACcTBOpA M KapOUITHOMN
¢a3pl.. BrnusHue nerupyromux 3J1€MEHTOB Ha IpEBpallleHUs] B CTAIAX: MOJUMOpQHBIE, pacraj
MepeoxXJaXJACHHOT0  aycTeHuTa U Oe3auddysuonHoe  mpespaimeHue.. Knaccuduxarus
JITUPOBAHHBIX CTaliell MO CTPYKTYpHBIM KjaccaM M Ha3HA4eHHI0.. MapKHUpOBKa JETHPOBAHHBIX
craneif.. KOHCTpYKIIMOHHBIE JIETUPOBAaHHBIE CTAIH: CTPOMTEIbHBIE M MAaIIMHOCTPOUTEIHHBIE,
OPUHIUINBI JIETUPOBAHUSA, OOJACTH NpUMeHeHHus.. Koppo3moHHOCTOWKHE, TEMI0yCTOMYUBBIE,
KApOTIPOYHBIE U IKAPOCTOMKHE CTajH, TPUHIMIBI JIETHPOBAHUSA, OOJACTH TPHUMEHEHWUSL..
MarHutomsrkiue 1 MarHUTOTBEP/Ible MaTePHAaIIbl, TPUHIIUITBI IETHPOBAHUS, 0OJIACTH MPUMEHEHHUS. .

6. L{semmnvie memaiivl U CNIAGLL HA UX OCHOBE

6.1. LIBeTHbIE METAJIIBI U CIIABBI HA UX OCHOBE

AOMUHUHN, €ro OCHOBHBIE CBOMCTBa.. Knaccudukamusi CIUTaBOB Ha OCHOBE aFOMHUHUSL..
Jluteitnple u nedopMHpyeMble CIJaBbl Ha OCHOBE QIIOMHHHS, TPHUHIUIBI JETUPOBAHUSA,
TepMuueckas oOpaboTka, 00JacTH NMpUMeHEeHusA.. Meab U ee OCHOBHbIE CBoOiMcTBa.. CrulaBbl Ha
OCHOBE MeIU: JaTyHHu U OpoH3bl.. Tepmudeckas oOpaboTka W 001IacTh MPUMEHEHUS JaTyHEu
OpoH3..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO
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3.4. TeMbl 1a00paTOPHBIX padoT
1. 1 BausiHue X0JI0AHOU TIJIACTHYECKOM HeopManiu Ha CTPYKTYPY B CBOMCTBA METAILIOB (2
yaca);
2. 2 BiiusHue HarpeBa Ha CTPYKTYPY U CBOMCTBA X0J0IHO1e()OPMHUPOBAHHBIX (HAKJICTIAHHBIX )
MeTauioB (2 yaca).;
3. 3 Kpucramiuzaius METajuioB U coJiei (2 Jaca).;
4. 4 TBepaOCTb U METOIBI €€ U3MEpPEHHUs (2 Haca);
5. 5 [locTpoenue quarpaMmbl COCTOSTHUS IO KPUBBIM OXJIAX/IEHHUS CIUIaBOB (2 yaca);
6. 6 AHanmM3 TUMIUYHBIX AUarpamMmm (a3oBoro cocTostHUS (PaBHOBECHS) IBYXKOMIIOHEHTHBIX
cucreM (2 yaca);
7.7 MUKpOCTpYKTYypa YIJIepOJUCTBIX HE3aKaJIEHHbIX cTanel (2 yaca).;
8. 8 MHUKpOCTpYKTypa U CBOMCTBA YyryHOB (2 4aca).;
9. 9 OmnpeneneHre KPUTHIECKUX TOUEK YIIICPOJAUCTOMN CTATH METOJAOM IPOOHBIX 3aKAIOK (2
yaca).;
10. 10 HemeTannnueckue BKIOUCHUS B cTaiu (2 yaca).;
11. 11 Onpenenenue BeNUYNHBI 3epHA B YITIEPOAUCTON cTanu (2 vaca);
12. 12 OcHOBHBIE BUJIBI TEPMUUYECKON 00pAOOTKHU YIIepOAUCTHIX cTaneu (2 yaca).;
13. 13 MukpocTpyKTypa 1 CBOWCTBA JICTUPOBAHHBIX cTalel (2 Jaca).;
14. 14 MukpocTpyKTypa LIBETHBIX METAJJIOB U CILJIaBOB HAa UX OCHOBE (2 yaca)..

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxnaenue wmatepualioB Mo Kekicam paszaena "CTpoeHHE W OCHOBHBIE CBOMCTBA
MeTaJIoB"

2. OOcyxaeHne MaTepuaioB 1Mo keiicam pasjaena "CTpoeHHe U CBOWCTBa CruiaBOB. OCHOBBI
TE€OpUH CIUIaBOB"

3.  OOcyxaeHue MaTepralioB o keiicam paszena "CruiaBbl skeses3a u yrieposaa”

4. OOcyxaeHne MaTepuanoB Ho keWcam pasnena "Tepmuyeckas oOpaboTka MeETasIoOB H
CIU1aBoB"

5.  OO6cyxaeHre MaTepualoB 1o keiicam pasaena "JlerupoBaHHble cTanu"

6. OOcyxkneHue MaTepuaioB MO Kekcam paszzgena "l[BeTHbIe METaUTBI M CIUIaBBI HA WX

ocHoOBe"
Texyvwui koumpoas (TK)

1. KoHcynpTanuu HampaBieHbl Ha MOJYYEHUE MHIMBUAYAIBHOTO 3aJaHMsl JUIS BBITOJTHEHUS
KOHTPOJIbHBIX MEPOTIPUATHIL 110 pazneny "JlernpoBanusie cranu"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

3arIaHupOBaHHbBIC PE3YIbTAThI 00YUEHUS 110
TMCIUITIIMHE
(B COOTBETCTBUH C pa3zieiioM 1)

Kol naIMKaTOPOB

Howmep paznena
JUCIUILINHBI (B
COOTBETCTBUH C 11.3.1)

1]2[3]4]5]6

OueHo4YHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3HATE:

OcHOBHBIE 3aKOHOMEPHOCTH (POPMHUPOBAHUS
CTPYKTYPBHI METAJUIMYECKUX MAaTEPUAIIOB,
MPUMEHSEMBIX B MAIIMHOCTPOCHHUH IO ICHCTBHEM
TEXHOJIOTMYECKUX U IKCIUTyaTallMOHHBIX (PaKTOPOB

OIIK-4(Komnerenuus)

TectupoBanne/KontponsHoe
Mepornpustre Ne 1

JlaboparopHas pabota/KoHTposbsHOE
Mmepornpuarue Ne 2. 3amura
naboparopHoit paboter Ne 3

JlaGopaTopHas pabota/KoHTpoiabHOE
meponpusatue Ne 3. 3amura
nabopaTopHoi paboTsr Ne 7

JlaboparopHas pabota/KoHTposbsHOE
Mmeponpusarue Ne 4. 3amura
nabopaTopHbIX padot Ne 5 u 8

KonTtponbHas padora/KonTponasHoe
Meponpusitue Ne 7

Buzsl 1 pesxxumbl TepMUUECKOi 00paboTKH
METAJUIMYECKUX MaTePHaIOB, IPUMEHSIEMBIX B
MaIIMHOCTPOCHUU

[TK-17(KomneTentusi)

JlaGopatopHas pabota/KoHTponbHOE
Mepornpustie Ne 5. amura
nabopatopHoii paGoTsr Ne 9

JlabopaTtopHas pabota/KoHTpoapHOE
Meponpusarue Ne 6. 3amura
nabopaTopHoi paboTsr Ne 11.

JlaGopartopHas pabota/KoHTponbHOE
mepornpusTae Ne 9. 3amura
nabopaTopHbIX pador 12, 14

Knaccudukanuio, o01acTu MpUMEHEHUS U yCIOBHS
HKCIUTyaTallMH METAIUTMYECKUX MaTepHaJioB,

[TK-17(KomneTenuust)

JlabopaTtopHas pab6ota/KoHTponsHOE
meponpusitie Ne 10. 3amura
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IIPUMEHACMBIX B MALIMHOCTPOCHUU

nabopaTopHoi paboTsr Ne 13.

JlaboparopHast pabota/KoHTposbHOE
Meponpusatue Ne 3. 3amura
naboparopHoit paboTsr Ne 7

JlabGopaTopHas pabota/KoHTponasHOE
meponpustue Ne 4. 3amura
nabopaTopHbIX padot Ne 5 u 8

PacuerHo-Tpadmyeckas
pabota/KontponbHoe meponpusitue Ne 8

JlaboparopHast pabora/KoHTpossHOE
Mmeponpuarue Ne 9. 3amura
naboparopHbIx pabdot 12, 14

[TpuHIMIIBI U cUCTEMY MapKUPOBKU CTallei

[TK-17(Komnerenuust)

JlaGopaTopHas pabota/KoHTpoabHOE
mepomnpusatue Ne 10. 3amura
nabopaTopHoi paboTsr Ne 13.

JlabopaTtopHas pab6ota/KoHTponsHOE
Mmeponpusarue Ne 3. 3amura
nabopaTopHoit paboTel No 7

HpI/IHI_[I/IHLI " CUCTEMY MAPKHUPOBKHU CIIJIaBOB HA
OCHOBC M€IHU U aJIIOMUHUA

[TK-17(KomneTenuust)

JlaGopatopHas pabota/KoHTpoiabHOE
meponpustae Ne 9. 3amura
nabopaTopHbIX pador 12, 14

YMmerh:

KnaccugunupoBaTb THI CTPYKTYpPBI CTAIH U YyTyHa
0 €€ N300paKEeHUIO

OIIK-4(Komnerenius)

JlaGopatophas pabota/KoHTponbHOE
Mmepornpustie Ne 10. 3amura
nabopatopHoii paboTsr Ne 13.

JlabopaTtopHas pa6ota/KoHTponsHOE
Meponpustie Ne 3. 3anura
nabopaTopHo# paboThr Ne 7

JlaGopartopHas pabota/KoHTponbHOE
Mepornpustie Ne 4. 3anura
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nabopaTopHbIX padot Ne 5 u 8

JlaboparopHast pabota/KoHTposbHOE
Meponpustue Ne 6. 3ammura
naboparopHoit paboter No 11.

[IporHo3upoBaTh 3BOJIOLUIO CTPYKTYpPHI CILIaBa Npu
HarpeBe WM OXJIAKJECHUH 0 UarpaMMe COCTOSIHUS

OIIK-4(KommnereHnius)

JlabopaTopHas pabota/KoHTponbHOE
Meponpustre Ne 2. 3amura
nabopaTopHoi paboTer Ne 3

JlaboparopHas pabora/KoHTposibHOE
Mmeponpusarue Ne 4. 3amura
naboparopHbIX paboT Ne 5 u 8

JlaGopaTopHas pabota/KoHTpoiabHOE
meponpusatue Ne 5. 3amura
nabopaTopHoi padboTer Ne 9

JlaboparopHas pabota/KoHTposbHOE
Mmepornpuarue Ne 6. 3amura
nabopaTopHoi paboTsr Ne 11.

KonTtponbHas padora/KoHTpoabHoe
Meponpustue Ne 7

PacuetHo-Tpaduueckas
paborta/KonTponbsHoe meponpustue Ne 8

HaznauaTh pexxumbl TepMUYECKON 00pabOTKH
Marepuaia s U3roTOBJIEHUS IETAICH U U3JIeTi
MAIIMHOCTPOEHUS B 3aBUCUMOCTH OT
TEXHOJIOTHYECKUX M IKCIUTyaTallMOHHBIX TPEOOBaHUIA
K HUM

[TK-17(KomneTenuust)

JlaGopartopHas pabota/KoHTponbHOE
Mepornpustie Ne 5. 3amura
nabopatopHoii paGoTsr Ne 9

JlabopaTtopHas pab6ota/KoHTponsHOE
Meponpustie Ne 9. 3anura
nabopaTopHbIX pabor 12, 14

[To mapke MaTepuana onpeaensTb ero TUI U
pacpoBBIBaTH CBEACHHUS, 0003HaAUYaeMbIe B MapKe

[TK-17(KomneTenuust)

JlaGopartopHas pabota/KoHTponbHOE
MepornpusTae Ne 10. 3amura
nabopaTtopHoii paboTsr Ne 13.
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JlabopaTtopHas pabota/KoHTponsHOE
meponpustre Ne 3. 3amura
nabopaTopHoi paboTer Ne 7

JlaboparopHast pabota/KoHTposbHOE
mepornpusatue Ne 4. 3anura
naboparopHbeIx paboT Ne 5 u 8

Kontponbnas padota/KoHTpoasHOE
Meponpustue Ne 7

JlaGopaTopHas pabota/KoHTpoiasHOE
mepomnpustae Ne 9. 3amnura
nabopaTopHbIX padot 12, 14
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. Kontponbaoe meponpustue Ne 1 (TectupoBanue)

Dopma peanuzanuu: [Tucemennas padora
1. KontponbsHoe meponpusitue Ne 7 (KontponbHas padoTta)

Dopma peanmzanuu: [IpoBepka 3aganus
1. Kontponbeaoe meponpustue Ne 8 (PacuerHo-rpadmyeckas padora)

®dopma peanmszanuu: Y cTHas popma
1. Kontponbaoe meponpusitre Ne 10. 3ammra nabopatopnoit padotsl Ne 13. (JlaboparopHas
pabora)
2. KonTtponbpaoe meponpustue Ne 2. 3ammra 1abopatopHoit padoter Ne 3 (JITaboparoprast
pabora)
3. Konrponbraoe meponpustue Ne 3. 3ammura tradbopatopHoit padboter Ne 7 (JITaboparoprast
pabora)
4. KonrponsHoe mepornpusitae Ne 4. 3anura madboparopHbeix padbot Ne 5 u 8 (JJabopaTopHas
pabora)
5. KonTponbraoe meponpustue Ne 5. 3ammura tadbopatopHoit padbotsr Ne 9 (JITaboparoprast
pabora)
6. Kontponbaoe meponpustre Ne 6. 3amuta 1adoparopHoii padotsl Ne 11. (JlabopaTopHas
paborta)
7. KontponbHoe meponpusitue Ne 9. 3amura 1abopatopHsix padot 12, 14 (JlaboparopHas
paborta)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLUILIUHBI SABISETCS NPUIOKEHUEM A.

4.2 IlpomMe:xyTOoUHAs aTTECTALMUS MO JUCIUNJINHE

Orzamen (Cemecmp Ne2)
Ornenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalibHO-PEUTHHTOBOM CHCTEME IS
ctynentos HUUY «M3U» Urtorosas olieHKa onpeaensieTcss Ha OCHOBaHMM COOTHECEHUs TeKyLIeil
OIIEHKM M OLEHKHM IO MPOMEXYTOYHOM arrectannu. Ha ycMoTpeHue mpemnojaBarelnis OLEHKa IO
MIPOMEKYTOUYHOM aTTECTAllMM MOXKET OBbITh BBICTABJIEHA MO CPEAHEH OIIEHKH TEKYIIETO KOHTPOJIS:
"xopomio" - cpeansis oneHka ot 3,8 10 4,6 "otauuHo" - cpeanss oueHka ot 4,7 no 5,0

B numioMm BeICTaBIIAETCS OIIEHKA 32 2 CEMECTP.

Ipumeuyanue: OLeHOYHBIE MAaTEPUAIIBI 10 TUCIUITIIMHE IPUBEACHBI B (DOH/IE OLEHOYHBIX
marepuanos OIIOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:
1. I'ynses, A. I1. MetannoBenenue : yaeOHuk aiis By3oB / A. I1. I'ynsies, A. A. I'ynsieB . — 7-¢ u3.,
nepepad. u jgon . — M. : Anbsiac, 2011 . — 644 c. - ISBN 978-5-903034-98-7 ;

2. Jlaxtun, FO. M. MarepuanoBeaenue : yueOHuk 1 BTy30B / FO. M. Jlaxtun, B. I1. JIeonTheBa . —
4-e u3., mepepad . — M. : Anbsiac, 2009 . — 528 c. - ISBN 978-5-903034-54-3 .;

3. Mattonun B. M.- "MerannoBeaenue B TeriodHepreruke’, M3aarensctBo: "U3naTenbckuii 1oM
MDBH", Mockaa, 2008 - (328 c.)
http://e.lanbook.com/books/element.php?pll_id=72350;
4. MatepuanoBeieHuEe ¥ TEXHOJIOTHSI MAaTEPUAJIOB ;| YUSOHHK /ISl BY30B 110 MAIIMHOCTPOUTEILHBIM
crenpanbHoCcTsIM / I, I1. @etucos, [u np.] ; pea. I'. I1. detucos . — 7-e u3a., mepepad. u gom . — M. :
FOpaiit, 2014 . — 767 c. — (bakanaBp. ba3zosiii kypc) . - ISBN 978-5-9916-2607-1 ..

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OnepanmonHas cucreMa cemeicTsa Linux.

5.3 UntepHeT-pecypchl, BKiIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/
2. Hayunas 3JiekTpoHHasi 6udamorexa - https://elibrary.ru/
3. ba3za nannbIx Scopus - http://www.scopus.com
4. Koaexkuus :xypHajioB Taylor & Francis Group - https://www.tandfonline.com/
5. Dnexrponnas o6udmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaenue
HaAaMMCHOBaHHeE
VYuebnsle aynutopun i | b-103, YueOGHast aynutopus napra, CTOJ NPENOoJaBaTeNs, CTOJ
MIPOBEACHUS kad. "TM" KOMITBIOTEPHBIN, CTYI, KA AJs
JIEKIMOHHBIX 3aHATHH U JOKYMEHTOB, TyM0a, J0CKa MeJloBasl,
TEKYIIEro KOHTPOJIsS MYJbTUMEAUNHBINA TPOEKTOP, KPaH,
KOMIIBIOTED NEPCOHAIBHBIN,
KOHIUIIOHED
VY4eOHble ayAUTOpUH IS b-106a, napTa, CTOJI MpenoiaBares, CTyl,
IIPOBEJICHUS Mertamnorpaduyeckas mkad Juig JOKYMEHTOB, CTOJ
a0OpaTOPHBIX 3aHATUN nabopaTtopus MUCbMEHHBIN, TyMOa, TOCKa MeJIoBas,

obopynoBanue yueOHOe, KOHIUITUOHED,
MHBEHTaph y4eOHBIH, CTEH]
MH(OPMaIMOHHBIN

VY4eOHble ayAUTOpUH IS
MIPOBEICHUS
IIPOMEKYTOUHON
aTTecTaluu

b-103, YueOnas aynuropus
kag. "TM"

1apTa, CTOJ MPENoAaBaTes, CTOJ
KOMIIBIOTEPHBIH, CTYJ, MIKad JUIs
JOKYMEHTOB, TyM0a, J0CKa MeJIoBasl,
MYJIbTUMEAUMHBIN IIPOEKTOP, IKPaH,
KOMITBIOTEP MEPCOHAIBHBIM,
KOHJIUILIHOHED

ITomemenus s

HTB-302, UnranbHbIH 3a1

CTYJ1, CTOJI MTUCbMEHHBIM,

CaMOCTOATEIILHOU otzena 00CcIyKUBaHUs KOMIIBIOTEpPHAs CETh C BBIXO/IOM B
paboThI yueOHOH JuTepaTypon HuTepHeT, KOMNbIOTEP NEPCOHAIBHBII

[Tomemenus ans b-103, YueOnas ayauropus napTa, CTOJ MPEenoiaBaTeis, CToJ

KOHCYJIbTUPOBAaHUs kad. "TM" KOMITBIOTEPHBIN, CTYI, Kad s
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JOKYMEHTOB, TyM0a, J0CKa MeJIoBasl,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
KOMIIBIOTED NIEPCOHAIbHBIN,
KOHJIULIUOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaTepI/IaJIOBCILGHI/IC

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5
KM-6
KM-7
KM-8
KM-9
KM-
10

Kontponbaoe meponpustue Ne 1 (TectupoBanue)

KonTponbeaoe meponpustue Ne 2. 3amura 1abopatopHoii padbotsl Ne 3 (Jlaboparopras padota)
Kontponbraoe meponpusarue Ne 3. 3ammra nabopatoproii padotsl Ne 7 (JlabopaTopnas padoTta)
KonTponbeaoe meponpustue Ne 4. 3amura 1abopatopHbix padot Ne 5 u 8 (JIJaboparopras
pabora)

KonTponbeaoe meponpustue Ne 5. 3amura rabopatopHoit padotsl Ne 9 (JITaboparopras padbora)
Kontponbaoe meponpusarue Ne 6. 3amura nadopatopHoit padotsr Ne 11. (JTaGopaTopHas pabota)
KonTponsaoe meponpusrue Ne 7 (KontposbHas padota)

Kontponbaoe meponpusrue Ne 8 (Pacuetno-rpaduyeckas pabora)

KonTponbeaoe meponpustue Ne 9. 3amura tabopatopubix pador 12, 14 (Jlaboparopras padota)
KonTponbeaoe meponpustue Ne 10. 3anura naboparoproit padotsr Ne 13. (JlaboparopHas
pabora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Howmep
paszen
a

Unpgexk | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
¢ KM: -1 -2 -3 -4 -5 -6 -7 -8 -9 -10
Henen 4 4 8 8 12 12 16 17 16 17

g KM:

Paznen
JTUCIUILINH
Bl

Crtpoenue u
OCHOBHBIE CBOIMCTBa
METAJIOB

11

ATOMHO-
KPUCTAIIINYCECKOE + + + + +
CTPOCHUE METAJIOB.

1.2

JedexTs

KPUCTATIIIMYECKOTO + + + + +
CTpOCHHUS.

1.3

OcHOBBI TEOpUH
KPHUCTAJTU3AIIH.

1.4

OCHOBHBIE
MECXAHNYCCKHC
CBOMCTBa
MaTepPUaJIOB.

CTpoeHue u CBOMCTBA
criaBoB. OCHOBBI
TEOpUH CIUIaBOB

2.1

OcHOBBI TEOpUH
CIIABOB

2.2

OCHOBHBIE THUIIBI
JauarpaMm + + + + + +
paBHOBECHS
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(cocTostHus)
JABYXKOMITOHCHTHBIX
CHCTEM.

CBs13b MEXTY
CBOICTBaMH CILIaBOB

2.3 + + + + + +
Y THIIOM JHarpaMMbl
COCTOSIHUSL.
3 CIuiaBbl Jkejae3a i
yriieposia
Huarpamma
3.1 COCTOSIHUSI CUCTEMBI + + + + +
JKEJ€30-yIIIepOo.
3.2 YriiepoaucThie CTaNH. + + + + +
3.3 UyryHBI. + + + + + +
O6uacTu npuMeHeHus
34 YIIEPOAUCTBIX CTasel + + + + +
Y 9yTYHOB.
Tepmuueckast
4 00paboTKa METAIIIIOB
U CILIABOB
OCHOBHBIE 1IE]IH U
mapaMeTphl
4.1 PaMeTPBL | + |+ +
TEPMHYCCKOMN
00paboTKH.
Teopust TepMuUecKoi
492 eop ep ecv o + + +
00paboTKu cTane.
Texaomorus
4.3 TEPMHUUYECKON + +
00pabOTKHU CTaJIH.
5 JlerupoBaHHBIE CTATN
5.1 JlernpoBaHHble cTann + + + + +
6 [IBeTHBIC METAIIBI U
CILTIaBBI Ha UX OCHOBE
BETHBIC METAJLIBI U
g1 | LIBeTHEIC MeTAILT + | o+ + + | o+
CILTIaBBI Ha UX OCHOBE
Bec KM, %: | 10 10 10 10 10 10 10 10 10 10
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