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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilear ocBoeHun

MCTAJUIMYCCKUX MATCpUajioB,

JUCHUNJINHBI.

N3yuenne

3aKOHOMEPHOCTEM
a TaKXKE ¢€ro BJIUMIAHHA Ha MCXaHHYCCKHC,

BHYTPEHHEIO  CTPOEHUSs
TEXHOJIOTUYECKUE U

OKCILTyaTalHOHHBIC CBOMCTBaA JJIA naaneﬁmero IIPUMEHCHUA OTHUX 3HAaHUH B HpO(beCCHOHaHBHOﬁ

JACATCIIBHOCTH

3agauu AMCHMIIINHBI

- Mzyuenue obuux 3akoHOMEpHOCTEH (POPMUPOBAHUS CTPYKTYPHI M CBOMCTB METAJUTMYECKHIX
MaTepHajIoB B IPOILECCe X MOTy4YeHUs, 00pabOTKH U SKCILTyaTalluu;

- 3y4yeHue OCHOBHBIX Py METAJUIMYECKUX MATEPUAIIOB, IPUMEHSAEMBIX B MAIIMHOCTPOECHUH;

- 3y4eHne 3aKkOHOMEPHOCTEH BIMAHUS HA CBOMCTBA MaTEPUAIIOB PA3JIMYHbIX BUJIOB
TEXHOJIOTUYECKUX OTepaIfii U SKCILTyaTallHOHHBIX (PaKTOPOB;

- [IpuoOpereHne HaBbIKOB 00OCHOBAaHHOT'O BBIOOPA METAJUIMYECKOI0 MaTepuana s
M3TOTOBJICHUSI 3JIEMEHTOB MAIlIMH U KOHCTPYKIUI NPU IPOEKTUPOBAHNN TEXHOJIOTUU UX U3TOTOBJICHUS.

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

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHus!

OIIK-1 Cnocoben
IPUMEHSTh
C€CTCCTBCHHOHAYYHBIC U
OO0ILEHHKEHEPHBIC 3HAHUS,
METOABI MAaTEMATHUYCCKOI'O
aHaJIM3a U MOJICIIMPOBAHUS
B IpOoeCCHOHATIBHOMN
JeATEIIEHOCTH

N1-8onk-1 JemorcTpupyeT
3HaHUE OCHOBHBIX
KOHCTPYKIIMOHHBIX
MaTepHaioB, IPUMEHSICMBIX B
MAaIIMHOCTPOEHUH, U CIIOCOOOB
ux 00paboTKH

3HATH:
- Buasl 1 pe:xxuMbl TEPMUYECKON
00pabOTKM METAJUINYECKUX MATEPUAIOB,
IIPUMEHSAEMBIX B MAIIMHOCTPOCHUH;

- Knnaccuukanuto, o6mactu npuMeHeHus
U yCIIOBHUS DKCIUTyaTallud METAJUIMYECKUX
MaTepUajoB, IPUMEHIEMbIX B
MalIMHOCTPOEHHUH;

- [IpuHIMIIBI U CUCTEMY MAapPKUPOBKHU
CTaJIei;

- [IpuHIMIIBI U CUCTEMY MAapPKUPOBKHU
CILJIAaBOB HA OCHOBE MEJIH U aJIFOMHUHMUS.

YMETB:
- HasHayaTh pesXxUMBI TEPMUYECKON

00paboTKM MaTepuaa Jijisi U3rOTOBJICHUS
JeTanei U u3eNuil MalllnHOCTPOCHHUS B
3aBUCUMOCTHU OT TEXHOJOI'MYCCKUX U
AKCILTyaTaI[MOHHBIX TPeOOBaHUI K HHM;

- [To mapke MaTepuasa OnpeaesnsiTh ero
THUI ¥ paciiuQpOBLIBATh CBEJICHUS,
0003HaYaeMbIe B MapKe.

OIIK-7 Cniocoben
MPUMEHSTHh COBPEMEHHBIE
DKOJIOTUYHBIE U O€30IMacHbIE
METOJIbI PAIIHOHATHHOTO
HUCITOJIB30BAHUS CI)IpI)eBI)IX
U DHEPTeTUYECKUX PECYPCOB
B MaI_HI/IHOCTpOGHI/II/I

N-lonk-7 CiocoGen
BBIOUpATh U IPUMEHSITh
HanoOoJIee YKOJIOTHYHEIE
MIPOMBIINIJICHHBIE TEXHOJIOTUU U
METOIBI CHIDKEHUS UX
HETaTHUBHOI'O BO3JICHCTBUS HA

OKPYKaIOMIYIO Cpey

3HATh:
- OCHOBHBIE 3aKOHOMEPHOCTH
(bopMUPOBAHUS CTPYKTYPhI
MCTAJUIMYCCKUX MaTCpHaIoB,
MPUMEHSAEMbIX B MAIIMHOCTPOCHUH O]
}IeﬁCTBHeM TEXHOJIOTUYECCKUX U
AKCILTyaTaIlMOHHBIX (haKTOPOB.

YMETh:
- KinaccugunupoBars THI CTPYKTYPBI
CTaJIM U YyT'YHA 0 €€ U300paXKEeHUIO;
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3yJabTATHI 00yUeHUs

- [Iporao3upoBaTh 3BOIIOLHUIO CTPYKTYPbI
CIJIaBa IIPU HarpeBe WJIU OXJIAXKICHHUH T10
JuarpaMme COCTOSIHUSL.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCA K OCHOBHOM mIpodeccuoHaabHON 00pa3oBaTeNbHOM nporpaMme MaiuHel
Y TEXHOJIOTHS BEICOKOA((EKTUBHBIX MporeccoB 0bpadboTku marepuanoB (panee — OIIOII), HanpaBieHus
noarotoBku 15.03.01 MammHOCTpOCHHE, YPOBEHh OOpa30BaHUsI: BhICIIee 00pa3oBaHue - OaKaiaBpHar.

TpeboBaHMs K BXOIHBIM 3HAHUSIM U YMCHHSIM:

- 3HaTb OCHOBHBIE 3aKOHBI TEOPUH JIEKTPUYECTBA
- 3HaTh OCHOBHbIE 3aKOHBI MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKH
- 3HaTb OCHOBHBIE 3aKOHBI XUMUHU
- 3HATh KJIACCU(PHUKAIMIO U CBOWCTBA XUMHUECKUX DJIEMEHTOB U UX COCTMHEHUI

Pe3ynbpTaThl 00y4eHus, MoJrydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




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

10



3.4. TeMbl 1a00paTOPHBIX padoT
1. 14 MukpocTpyKTypa IIBETHBIX METAJUIOB U CIUTABOB Ha MX OCHOBE (2 yaca).;
2. 13 MukpocTpyKTypa 1 CBOICTBaA JIETUPOBaHHbBIX cTajeil (2 yaca).;
3. 12 OcHOBHBIE BUJIBI TEPMHUUECKOU 00paOOTKH YTIEPOIUCTHIX cTajeh (2 yaca).;
4. 11 Onpenenenve BeTUYMHBI 3€pHA B YIVIEPOAUCTON cTamu (2 yaca);
5. 10 Hemeranmnuyeckre BKIFOYSHUS B CTaIM (2 4aca).;
6. 9 OmnpenenceHre KPUTHISCKUX TOUEK YIIICPOJAUCTOMN CTaTl METOJAOM IPOOHBIX 3aKAIOK (2
yaca).;
7. 8 MUKpOCTpYKTYypa U CBOICTBA UyTryHOB (2 yaca).;
8. 7 MuUKpOCTpYKTypa yIJIepOIUCThIX He3aKaJICHHBIX cTajiel (2 yaca).;
9. 6 AHanu3 TUIIMYHBIX AUarpamMm (Ha3oBOro COCTOSIHUA (PaBHOBECHS) TBYXKOMITOHEHTHBIX
cucreM (2 yaca);
10. 5 ITocTpoeHne auarpaMMbl COCTOSIHUS 110 KPUBBIM OXJIQXKI€HUs CIUIaBOB (2 yaca);
11. 4 TBepaoCcTh M METOJIBI €€ U3MEpeHus (2 yaca);
12. 3 Kpucramiuszanus MeTauioB U coieil (2 yaca).;
13. 2 BausiHue HarpeBa Ha CTPYKTYPY U CBOMCTBA XOJIOAHOACPOPMUPOBAHHBIX
(HakJIeTIaHHBIX ) METAJUIOB (2 yaca).;
14. 1 BausiHue X0IOAHOM TIACTUYECKOU AeopMaIiii Ha CTPYKTYpPY M CBOMCTBA METALIOB (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.  OO6cyxJeHne MaTepualoB 10 Keiicam pasaena "JlerupoBanusle ctain"

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
KOHTPOJIBbHBIX MEPONIPUATHI 110 pa3zaeny "JlerupoBanHslie ctanu"

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

3armaHupOBaHHBIC PE3yAbTAThl 00YUCHUS IO TUCITUTUINHE
(B COOTBETCTBHH C pazzaesiom 1)

Koarnl
WHJIUKaTOPOB

Howmep paznena
JUCIUILINHBI (B
COOTBETCTBUHU C 11.3.1)

1]12]3]4]5]6

O1neHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3HATE:

[IpuHIUIIBI M CUCTEMY MapKUPOBKH CIUIABOB Ha OCHOBE
MEIU U AJIFOMUHUS

N /I-8omk-1

Jlaboparopuas pabota/KoHTposbHOE

MepomnpusTre Ne 7. 3anuTa J1abopaTopHbIX
pabot 12, 14

[TpuHIMIIBI U cUCTEMY MapKUPOBKU CTalei

N-8omk-1

JlabopaTtopHnast pabotra/KoHTpoabHOE
meponpustie Ne 10. 3amura 1abopaTopHoii
pabotsr Ne 13.

Jlaboparopuas pabora/KoHTpoIbEHOE
meponpustre Ne 3. 3amura 1abopatopHoit
pabothr Ne 7

Knaccndmxaumo, obnactu MIPUMCHCHUSA U YCIIOBUA
OKCILTyaTalluu METAJINIMYCCKUX MAaTCPHAJIOB, IIPUMECHACMBIX
B MallIMHOCTPOCHUU

N /I-8omk-1

JlabopaTtopHnast pabotra/KoHTpoabHOE
meponpustae Ne 10. 3amura tabopaTopHoii
pabotsl Ne 13.

JlabopatopHnast pabotra/KoHTpoapHOE
meponpustre Ne 3. 3amura 1abopaTopHoit
pabotsr Ne 7

JlaGopatopHnas pabora/KoHTpoabHOE
meponpusitie Ne 4. 3amura 1a00paTOpHBIX
pabor Ne 5u 8

JlabopatopHnast pabotra/KoHTpoasHOE
meponpustae Ne 7. 3ammra 1a60paTopHBIX
pabot 12, 14

PacuetHo-Tpaduueckas
pabota/KonTposbHoe Meponpusitue Ne 8

Busl 11 pesxuMbl TepMUUECKO 00pabOTKH METAJUTMYECKUX

N /I-8omk-1

JlaGopatopHnas pabora/KoHTpoabHOE
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MaT€pHralIoB, MPUMCHIACMBIX B MAIIMHOCTPOCHUN

MepomnpusaTre Ne 5. 3anuTa 1abopaTopHOM
paboter Ne 9

JlabopaTtopHnast pabora/KoHTpobHOE
Mmeponpustue Ne 6. 3amura 1adopatopHoOit
pabothr Ne 11.

Jlaboparopuas pabota/KoHTpoIbHOE
MepomnpusTre Ne 7. 3anuTa J1abopaTopHbIX
pabot 12, 14

OCHOBHbBIE 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPHI
METAJUIMYECKUX MAaTepPHajIoB, IPUMEHIEMBIX B
MAaIIMHOCTPOCHUH T10]1 ICHCTBUEM TEXHOJIOTUIECKUX H
HKCILTYaTalHOHHBIX (PAKTOPOB

NI-lonk-7

TectupoBanue/KoOHTpOJIbLHOE MEPONIPUATHE
Ne 1

JlabopaTtopHnast pabotra/KoHTpoabHOE
meponpusitue Ne 2. 3amura 1adopaTtopHOit
pabotsl Ne 3

Jlaboparopuas pabora/KoHTpoIbEHOE
meponpustre Ne 3. 3amura 1abopatopHoit
pabotsr Ne 7

JlaGopatopHnas pabora/KoHTpoabHOE
meponpusitie Ne 4. 3amura 1a00paTOpHBIX
pabor Ne 5u 8

KonTponbhas padota/KoHTposibHOE
meponpusitue Ne 7

YMmerh:

ITo mapke MaTepuana onpeaensiTb ero TUI U
pacmpoBBIBaTH CBEACHHUS, 0003HaAUYaeMbIE B MapKe

N-8omk-1

JlaGopatopHnas pabora/KoHTpoabHOE
meponpustae Ne 10. 3amura tabopaTopHoii
pabotsl Ne 13.

JlabopatopHnast pabotra/KoHTpoasHOE
mepomnpusTre Ne 3. 3amura 1abopaTopHoit
paboter Ne 7

JlaGopatopHnas pabora/KoHTpoIbHOE
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MepomnpusTre Ne 4. 3anuTa J1abopaTopHBIX
pabor Ne 5u 8

Kontposbnas pabora/KoHTpoasHOE
Meponpustue Ne 7

JlabopaTtopHnast pabora/KoHTpoabHOE
meponpustie Ne 7. 3amura 1a00paTopHbIX
pabor 12, 14

Ha3nauaTth pexXxuMbl TEpMUYECKOH 00pabOTKH MaTepuana
JUISL U3TOTOBJICHUS JIeTajlell ¥ U3AeINi MaIMHOCTPOCHUS B
3aBHCUMOCTH OT TEXHOJIOTUYECKUX U IKCIUTyaTaIlHOHHBIX
TpeOOBaHUH K HUM

N /I-8omk-1

Jlaboparopuas pabora/KoHTpoIbEHOE
mepornpusitre Ne 5. 3amura 1abopaTopHOi
pabotsr Ne 9

JlabopaTtopHnast pabotra/KoHTpoabHOE
meponpustie Ne 7. 3amura 1a00paTOpHbIX
pabor 12, 14

[IporHo3upoBaTh 3BOMIOLHUIO CTPYKTYPHI CIUIABA IPH
HarpeBe WIKM OXJIAKIECHUU 110 IUarpaMmMme COCTOSHUS

N-lonk-7

Jlaboparopuas pabora/KoHTpoIbHOE
meponpustre Ne 2. 3amura 1abopaTopHOit
pabotst Ne 3

JlaGopatopHnas pabora/KoHTpoabHOE
meponpusitie Ne 4. 3amura 1a00paTOpHBIX
pabor Ne 5u 8

JlabopatopHnast pabotra/KoHTpoapHOE
meponpustae Ne 5. 3ammra 1abopatopHOit
pabotsr Ne 9

JlaGopatopHnas pabora/KoHTpoabHOE
meponpustie Ne 6. amura 1adopaTopHoOit
paboter Ne 11.

KonTponbnas padota/KonTposibHoe
meponpusitae Ne 7

PacuetrHo-rpadpuueckas
padota/KonTponsHoe Mmeporpusitue Ne 8
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KitaccnpuuupoBaTh THI CTPYKTYPBI CTAJIU U YyT'yHA 110 e¢
M300paKeHHIO

W-1lonk-7

JlabopaTtopHnast pabota/KoHTpoabHOE
meponpustae Ne 10. 3amura tabopaTopHoii
pabothr Ne 13.

Jlaboparopuas pabota/KoHTpoIbHOE
mepomnpusaTre Ne 3. 3anuTa 1abopaTopHOM
paboter Ne 7

JlabopaTtopHnast pabora/KoHTpoabHOE
meponpustie Ne 4. 3amura 1a00paTOpHbIX
pabot Ne 5 u 8

Jlaboparopras pabora/KoHTpoIbHOE
meponpustre Ne 6. 3amura 1abopaTopHOit
paboter Ne 11.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(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. Kontponsaoe meponpusarue Ne 7 (KontposbHas padota)

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 7. 3amura 1abopaTopHbix padot 12, 14 (JlaboparopHas
paborta)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLUILIUHBI SABISETCS NPUIOKEHUEM A.

4.2 IlpomMe:xyTOoUHAs aTTECTALMUS MO JUCIUNJINHE

Orzamen (Cemecmp Ne2)
Onenka ompezensercs B COOTBETCTBUHM ¢ [lonoxkeHneM o OauIbHO-PEUTHHTOBOM CcHCTEME s
ctynentos HUUY «M3U» Urtorosas olieHKa onpeaensieTcss Ha OCHOBaHMM COOTHECEHUs TeKyLIeil
OIIEHKM M OLEHKHM IO MPOMEXYTOYHOM arrectannu. Ha ycMoTpeHue mpemnojaBarelnis OLEHKa IO
MIPOMEKYTOUHON aTTEeCTAllUh MOKET OBITh BBHICTABJIEHA MO CPEAHEH OIEHKH TEKYIIETO KOHTPOJIS:
"xopomio" - cpeansis oneHka ot 3,8 10 4,6 "otauuHo" - cpeanss oueHka ot 4,7 no 5,0

Ipumeuyanue: OeHOYHBIE MAaTEPUAITHI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS
1. I'ynses, A. I1. MetamnoBenenue : yaeOHuk aiis By3oB / A. I1. I'ynsie, A. A. I'ynsie . — 7-¢ u3.,
nepepad. u gon . — M. : Anbsiac, 2011 . — 644 c. - ISBN 978-5-903034-98-7 ;
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2. Jlaxtun, 0. M. Matepuanosenenue : yaeOHuk ais BTy30B / 0. M. Jlaxtus, B. I1. JleonTbeBa . —
4-¢ uzn., mepepad . — M. : Anwsac, 2009 . — 528 c. - ISBN 978-5-903034-54-3 ;

3. Martonus B. M.- "Metannosenenue B temiosnepreruke”, M3narenscrso: "MU3narensckuii Jom
MDH", Mockaa, 2008 - (328 c.)

http://e.lanbook.com/books/element.php?pll_id=72350;

4. MatepuanoBeieHUE U TEXHOJIOTHSI MAaTepUaIOB : YUeOHHK JJIsl By30B I10 MAIIMHOCTPOUTEIbHBIM
cnerpanbHocTsM / I, I1. ®etucos, [u ap.] ; pea. I. I1. derucos . — 7-¢ uza., nepepad. u gomn . — M. :
IOpaiir, 2014 . — 767 c. — (bakanaBp. bazossrii kypc) . - ISBN 978-5-9916-2607-1 ..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office;

3. Windows.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. Hayunas sjekTpoHHasi 6udiamorexa - https://elibrary.ru/

3. baza naunbix Scopus - http://www.scopus.com

4. Konnexkuus :xxypHajoB Taylor & Francis Group - https://www.tandfonline.com/

5. DaexTponnasi 6udmoreka MIU (3B MIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep aynuropun, OcHamenne
HAaWMMCHOBAHHUC
VYuebnsie aynutopun i | b-103, YyeOnast aynuropust rapTa, CTOJ PErnogaBaTess, CTOI
MPOBEJICHUS kad. "TM" KOMIBIOTEPHBIN, CTYI, MKad AJs
JIEKIIUOHHBIX 3aHATUN U JIOKYMEHTOB, TyM0a, J0CKa MeJI0oBas,
TEKYIIEro KOHTPOJIA MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
KOMITBIOTEP MEPCOHAIIBHBIM,
KOHJIUIIHOHED
VYyeOHble ayAUTOPUH IS b-106a, napTa, CTOJI IpernoaaBaTes, CTyIl,
MIPOBEACHUS Mertannorpaduueckas mkad 119 JOKYMEHTOB, CTOJI
1a00paTOPHBIX 3aHATHH nabopaTopus NUCbMEHHBIN, TyMO0a, T0CKa MeJloBas,

obopynoBaHue yueOHOe, KOHIUITUOHED,
WHBEHTaph YUeOHBIN, CTEH]T

MH(OPMaLIMOHHBIN

VYuebnsle aynutopun i | b-103, YyeOGHast aynutopus napra, CTOJ NPENOoJaBaTes, CTOI

MPOBEJICHUS kad. "TM" KOMITBIOTEPHBIN, CTYII, TIIKad 715t
IIPOMEKYTOUHON JIOKYMEHTOB, TyM0a, J0CKa MeJloBasl,
arrecTanuu MYJIbTUMEANMHBIA POEKTOP, IKPaH,

KOMIIBIOTEP IEPCOHAIIBHBIM,
KOHJIUIIHOHED
ITomemenus s HTB-302, YuranbHsbIi 3a1 CTYJ1, CTOJI TUCbMEHHBIM,
CaMOCTOATEIIbHON oT1ena o0CIyKUBaHUS KOMITBIOTEPHAs CETh C BBIXOJOM B
paboThI yueOHOH TuTepaTypoit WMHTepHET, KOMIIBIOTED IEPCOHAIIBHBIN
ITomemenus st b-103, YueOnast aymutopust rmapTa, CTOJ MPenoAaBaTens, CTOI
KOHCYJIbTUPOBAHMS kag. "TM" KOMIIBIOTEPHBIH, CTYJ, MIKad JUIs

JIOKYMEHTOB, TyM0a, JI0CKa MeJIoBasl,
MYJIBTUMEANNHBIN IPOEKTOP, KPaH,
KOMIIBIOTEP NEPCOHAIBHBIN,
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KOHJTUITHOHED
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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 rabopatopHoii padboTsl Ne 9 (Jlaboparopras padoTa)
KonTponbaoe meponpusarue Ne 6. 3amura nadopatopHoit padotsr Ne 11. (JTaGopaTopHas padorta)
KonTponsaoe meponpusrue Ne 7 (KontposbHas padota)

Kontponbaoe meponpusrue Ne 8 (Pacuetno-rpaduyeckas pabora)

KonTponbeaoe meponpustue Ne 7. 3amura 1abopaTopHbix 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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