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1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Leanb ocBoeHMsI AMCUMILUTHHBI. V3ydeHne cocTtaBa U CTPOCHUS KOHCTPYKIIMOHHBIX MaTEPHAJIOB, a
TaKK€ €ro BIMSHUS Ha MEXaHUYECKHE, TEXHOJOTUUYECKHEe M SKCIUTyaTallMOHHBIE CBOWCTBA st
JATbHEHIIIETO TPUMEHEHUS ITUX 3HAHUHN B TPOPECCHOHAIBHON JeATEIbHOCTH
3agauu AUCHHUILINHbBI
- O3HAKOMJICHHE C OCOOCHHOCTSIMH CTPOEHHUS KPUCTAJUTMYECKOTO CTPOSHHUS METaJJIOB U CILJIABOB;
- 3HaHUE MH(OPMAIIUIO 00 OCHOBHBIX METOJIaX OMPEEICHUS XapaKTEPUCTHK MEXaHUISCKUX
CBOMCTB;
- YMEHHE MMPOBOUTH aHATN3 (Ha30BBIX MPEBPALICHHM, TPOUCXOISAIINX B KOHCTPYKITHOHHBIX
MaTepHaiax U UX BIMSHUS HA MEXaHUYECKHE, TEXHOJOTUYECKHUE U IKCILTyaTal[AOHHBIC CBOWCTBA;
- 3HaHUE WH(OPMAIIUIO O MPOBOTHUKOBBIX, TOTYITPOBOJHUKOBBIX, TUIICKTPUICCKUX, MATHUTHBIX
Y KOMITO3MIIMOHHBIX MaTepuasiax.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMECHOBaHUE KOI[ U HAMMEHOBaHUE 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl oﬁyqemm
KOMIIETEeHL MU HHAUKATOPA JOCTUKEHUsI
KOMIIETCHIIUHN

OIIK-1 cniocoben UJT-Tonk-1 IlpuMensier 3Hauus | 3HATh:
IPUMEHSTH CBOIMCTB BEILECTB U - KaccuUKaIiioo, COCTaB, CTPOCHUE U
€CTeCTBEHHOHAYYHbIC U KOHCTPYKLIMOHHBIX OCHOBHBIC XapaKTCPUCTUKU
0OIIIeMH)KEHEPHBIC 3HAHUSA, | MaTepUaIoOB MPOBOJAHUKOBBIX, TUDJICKTPUICCKUX,
METOJIbI MATEMATHYECKOTO MAarHUTHBIX U KOMITO3HI[HOHHBIX
aHaJIM3a U MOJICTTUPOBAHUS MaTepHuaoB;
B MH)KEHEPHOMH - KJIacCU(UKAIIMIO, COCTaB, CTPOCHUE,
JIeATEIIbHOCTH, CBSI3AHHOM C CBOMCTBA, MPUMEHEHHUE JISTHPOBAHHBIX
IPOEKTUPOBAHMEM U cTajield, BETHBIX METAJJIOB U CIIJIaBOB Ha
KOHCTPYHPOBAHHUEM, UX OCHOBE; )
TEXHOJOTHSIMHU - OCHOBHBIE BUJIBI TCPMUICCKOM
IPOU3BOJICTBA NPHOOPOB U 00paboTKH, MX Ha3HAUCHUE U BIUSHUE Ha
KOMIIJICKCOB IIHPOKOI0 MCXaHUYCCKHNE CBOUCTBA U CTPOCHUC
Ha3HAYEHUS KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB;

- KlTaccu(hUKaIHNIO, COCTaB, CTPOCHUE,
CBOICTBa, MPUMEHEHHE YTIEPOAUCTHIX
CTaJeil U YyTYHOB;

- (baswl U CTPYKTYpHI, 0OpazyroIuecs mpu
B3aMIMOJICHCTBIY KOMITOHCHTOB B TBEPJIOM
COCTOSTHUH, a TAaK)KE BUJIBI IUAarpaMM
COCTOSTHUSI, IX OCHOBHBIC JIMHHH U UX
CBSI3b CO CBOMCTBAMH KOHCTPYKIIMOHHBIX
MaTepHaloB;

- OCHOBHBIE THUIIBI KPUCTATUIMYECKUX
pemeToK, 1e(eKThl KPUCTATUINIECKOTO
CTPOEHHUS, X BIHSHHE HA CBOMCTBA
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB U MPOIECC
KPUCTAIITU3AIUH.

YMETh:

- OIpEeNeNITh MEXaHHUUECKHUEe CBOICTBa
KOHCTPYKLIMOHHBIX MaT€pHaIOB
HCIBITAHUSMU Ha PacTsHDKEHUE;

- OIPEJENATh MEXaHUUECKHE CBOICTBA
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOHCTPYKLHMOHHBIX MaTepHUAJIOB
WCIIBITAHUSIMHA HAa TBEPAOCTh U YIAPHYIO
BSI3KOCTb.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlMcuuIuiMHa OTHOCUTCS K OCHOBHOM MpOogeCCHOHAIBHON 00pa3oBarenbHO# mporpamme [Tpubopsr
U METOJbI KOHTPOJS KadectBa U auarHoctuku (manee — OIIOIN), manpasienust moaroroBku 12.03.01
[TpubopocTpoeHue, ypoBeHb 00pa3oBaHusi: BhIciee 00pa3oBaHue - OakagaBpuart.

TpeGOBaHI/IH K BXOIHBIM 3HAaHUAM U YMCHUAM:
- 3HATh THIIBI XUMHYECKHUX CBI3CH

- 3HaTh TUIIBI XUMHWYCCKHUX peaKuHﬁ

- 3HATb IIOHATHA aTOMa, A/pa, 3JICKTPOHA, HOHA

- 3HaTh IIOHATHUEC BAJICHTHOCTHU

- 3HATh IIOHATHA MCTAJlllIa 1 HCEMCTAaJlJIa

- 3HATb MMOHATHA SHTPOIIMU U TCMIICPATYPhI
- 3HaTb OCHOBHBIC XUMHUYCCKHUC 3JICMCHTBI U KJIaCChbl XMMHNYCCKHUX COGI[I/IHGHI/Iﬁ
- YMCTb 3alluCaTh MPaBUJIbHO XUMHUYCCKYIO PCAKIIUIO 3aMCIICHUA

- YMCTb I10JIb30BaThCs HCpHOI{H‘IGCKOﬁ CHCTEMOH I[I/I MeH)IeJ'ICCBa

PesynbTarel 00y4ueHus, MOTYYCHHBIE TIPU OCBOSHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBITOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A aTTecTaluu
o KITP 'K HKKIT | TK CEMeECTpe /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Kpucraxmuueckoe 10 5 2 2 - - - - - - 6 - CamocmoamensHoe usyuenue
CTpOEHHE METAJLIOB. meopemuuecko2o mamepuana: VIsyaenue
Kpucrammusamus MaTepHaJIOB JIUTEPATYyPHBIX HCTOYHUKOB: [1]
1.1 Kpucrammuueckoe 10 2 2 - - - - - - 6 - €.11-65, ¢.67-77; [2] ¢.17-33, c.34-43; [4] c.5-
CTPOEHUE METAJLIOB. 11, c.15-28
Kpucrannuszanus Camocmoamenvroe usyuenue
meopemuyeckozo mamepuana: I1onroroBka K
BBITIOJTHEHHIO Ta00paTOpHOH paboThI
Nel«Kpucrannuzanus METAJJIOB U COJIEI»
Camocmoamenvhoe usyuenue
meopemuyeckozo mamepuana: [1on1roroBka K
Tecty Nel «ATOMHO-KpUCTAILITUYECKOE
CTPOEHHE KOHCTPYKITHOHHBIX MaTePHAJIOB.
Kpucrammuzarms
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], cTp. 11-65, cTp. 67-77
[2], cTp. 17-43
[4], cTp. 5-11, cTp. 15-28
2 VYupyras u 10 2 - 4 - - - - - 4 - CamocmosamensbHoe usyuenue
TUIaCTHYECKast meopemuueckozo mamepuana: VIsydenue
nedopmanns. Haknen n MaTepHUaIoB JIUTEPATYyPHBIX HCTOYHUKOB: [1]
peKpHUCTAIUIN3AIHNS €.85-92, ¢c110-122; [2] ¢.102-116
2.1 VYnpyras u 10 2 - 4 - - - - - 4 - Camocmoamensroe usyuenue
TUIaCTHYECKast meopemuyuecko20 mamepuana: I1onroroska K
nedopmanus. Haknen n BBITTOJTHEHHIO TTPAKTHYECKON paboTsr Nel
PEeKpHUCTAIITH3ALINS «OmnpeneneHne XapaKTePUCTUK IPOYHOCTH U
IJIACTUYHOCTH cTajiei», Ne 2 «BiausHue
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BBICOKHMX TeMIIepaTyp Ha MEXaHHUECKHe
CBOICTBA cTajei»
H3yuenue mamepuaniog iumepamypHuvlx
UCHOYUHUKO8:
[1], cTp. 85-92, cTp. 110-122
[2], cTp. 102-116

3 Mexanndeckne 20 12 CamocmosamensHnoe usyuenue
CBOWCTBAa M METOABI meopemuyeckozo mamepuana: VI3yaenue
WCTIBITAHUS MaTepHAJIOB JTUTEPATYPHBIX HCTOYHUKOB: [1]
MaTepHaJioB €.93-109; [2] ¢.60-100; [4] c.12-14
3.1 Mexanudeckue 20 12 CamocmoamensHoe usyuenue
CBOMCTBA M METOJIbI meopemuueckozo mamepuana: I1onroroska x
UCIBITAHUSA BBITIOJTHEHHIO NPAKTHYECKOH paboThl Ne3
MaTepuasoB «Omnpenenenue TBEpIOCTH MeTaioBy 1 Ne 4
«Metozpl onpeeeHUsT KpUTUYECKOI
TEMIIEPaTypbl XPYNKOCTH CTaNei»
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], cTp. 93-109
[2], cTp.60-100
[4], cTp. 12-14
4 CTpoeHue CIIaBOB. 14 - CamocmosamensbHnoe usyuenue
Jnarpammbl meopemuyueckozo mamepuana: VI3ydaenue
cocrosHus. JJuarpamma MaTepHaJIOB JTUTEPATYPHBIX HCTOYHUKOB: [1]
COCTOSIHUS <OKENE30- €.125-132, ¢.138-160, ¢.183-184, ¢.186-205; [2]
LIEMEHTHT c.45-58, ¢.118-121
4.1 CtpoeHue CIIaBoB. 14 - CamocmoamensHoe usyuenue
Jnarpammbl meopemuueckozo mamepuana: I1oAroTOBKA K

cocrosHus. JJuarpamma
COCTOSIHUS <«OKEIE30-
LHEMEHTUT»

BEITTOJTHEHHIO Ta00opaTOpHOH paboThr Ne2
«CtpoeHne criaBoB. [lnarpaMMbl COCTOSTHUS
Camocmoamenvhoe usyuenue
meopemuueckozo mamepuana: Ilonrotoska k
Tecty Ne2 «IlocTpoeHue auarpaMm COCTOSIHUS
MO KPUBBIM OXJIQXKCHHS CILUIABOBY
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[1], cTp. 125-132, ctp. 138-160, cTp. 183-184,

ctp. 186-205
[2], ctp. 45-58, cTp. 118-121
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YriepoaucTsie CTalu.
YyryHsl

10

Camocmoamenbroe uzyueHue
meopemuuecKo2o mamepuaia. I/I3yquHe

5.1

YriepoaucTsie CTalu.
YyryHsl

10

MaTepHaioB JIUTEPATyPHBIX HCTOYHUKOB: [1]
€.208-228, ¢.230-246; [2] c.122-142
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: I1onroroBka K
BEITIOJTHEHHIO JTabopaTopHOi paboThr Ne3
«MHUKpPOCTPYKTypa yIIepOanuCThIX
HE3aKaJIeHHBIX cTanei» u Ne 4
«MUKpOCTPYKTypa 4yTyHOBY»
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: Ilonrotoska x
Tecty Ne3 «¥YriepoaucTbie CTaau U YyTYHBI»
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[1], cTp. 208-228, cTp. 230-246

[2], cTp. 122-142

Tepmuueckas
00paboTka

CamocmoamenbHoe usyueHnue
meopemuueckKoz2o wamepuaia. HOZ[FOTOBI(a K

6.1

Tepmuueckas
o0OpaboTka

BEITIOJTHEHHUIO JTa0opaTopHOH padoTer N5
«OCHOBHBIE BU/IBI TEPMUYECKOH 00pabOTKH
YIJIEPOAUCTBIX CTaIeH»
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
MaTepHaJIOB JTUTEPATYPHBIX HCTOYHUKOB: [1]
€.248-257, ¢.260-311, ¢.312-338; [2] ¢.145-170
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: I1oaroroBka K
Tecty Ne4 «OcHOBHBIE BUJIbI TEPMUUECKON
00paboTKm»
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:

[1], crp. 248-257, c1p. 260-311, cTp. 312-338

[2], Tp. 145-170

JlerupoBanHsble cTamny.

IIBeTHBIE METATIIIBI K
CIUIaBBI HA UX OCHOBE

16

10

7.1

JlerupoBanHsble cTanu.

IIBeTHBIC METAJIIBI K

16

10

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
MaTepHAJIOB JTUTEPATYPHBIX HCTOYHUKOB: [1]
€.367-382, ¢.384-388, ¢.567-601, ¢.602-619; [2]
€.187-230, ¢.233-289




CIIJIaBbl HA UX OCHOBC

CamocmoamensHoe usyuenue
meopemuueckoz2o manmepuana: Ilonroroska x
BBIIOJTHEHUIO JTabopaTopHOi paboThr Ne7
«MHUKpPOCTPYKTypa [BETHBIX METAIIOB 1
CITAaBOB HA X OCHOBE»
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: I1onroroska K
BEITIOJTHEHHIO JTabopaTopHO# paboTer Ne6
«MHUKpPOCTPYKTypa U CBOMCTBA JIETUPOBAHHBIX
cTajnemn»
CamocmoamensHoe usyuenue
meopemuueckoz0 mamepuana: I1onroroska x
Tecty Ne5 «JlerupoBaHHbIE CTaTU U [IBETHHIE
METaIbh)
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:

[1], ctp. 367-382, cTp. 384-388, cTp. 567-601,

cTp.602-619
[2], cp. 187-230, cTp. 233-289

8 IIpoBomHUKOBEIE, 19 3 - - - 16 - CamocmosamensHoe usyuenue
TIOJTYTIPOBOTHUKOBBIE, meopemuyueckozo mamepuana: Vzyaenne
JIUBJIEKTPUYECKUE, MaTepHaJIOB JIUTEPATYPHBIX HCTOYHUKOB: [1]
MarHUTHBIE U €.625-627; [2] ¢.292-325, ¢.340-385; [3] c.33-
KOMIIO3UI[MOHHBIE 52, ¢.53-98, ¢.97-191, ¢.10-30; [4] ¢.30-51,
MaTepPHAJIBI ¢.53-78, ¢.81-160, ¢.163-190
8.1 [TpoBogHUKOBBIE, 19 3 - - - 16 - Camocmoamebnoe uzyuenue
MIOJTYTIPOBOTHUKOBEIE, meopemuueckozo mamepuana: I1oAroTOBKA K
JIUBJIEKTPUYECKUE, Tecty Ne6 «IIpoBOIHUKOBEIE,
MarHuTHBIE U MIOJTYTIPOBOTHUKOBBIE, ANIICKTPHUIECKHE,
KOMITO3UIIIOHHBIE MarHUTHBIE U KOMIIO3UIIMOHHBIC MAaTEPHAIIBI»
MaTrepuasl H3yuenue mamepuanog 1umepamypnoix
UCHIOUHUKOB:
[1], cTp. 625-627
[2], crp. 292-325, cTp. 340-385
[3], cTp. 10-30, ctp. 33-191
[4], cTp. 30-51, cTp. 53-78, cTp. 81-160, cTp.
163-190
Ox3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 16 16 16 0.5 60 335




‘ HToro 3a cemecTp ‘ 144.0 ‘ ‘ 16 ‘ 16 ‘ 16 ‘ 2 ‘ - ‘ 0.5 ‘ 93.5 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Kpucmannuyeckoe cmpoenue memannos. Kpucmannuzayus

1.1. Kpucramnudeckoe crpoenue MetaiuioB. Kpucramimzaus

Knaccugukanus MetamioB. ATOMHO—KPUCTANIMYECKOE CTPOCHHE METAIIIOB. XapaKTEePUCTHKH
KPUCTAIIMYECKUX pemeToK. OCHOBHBIE THIBI KPUCTAUIMUECKUX pemieTok. (O6o3HaueHue
HAIpPaBJICHUN U IJIOCKOCTEN B KPUCTAUIMYECKOW penieTke. AHM30TPONMsI CBOMCTB KPHUCTAJUIOB.
JeheKkTbl KpHUCTALINYECKON pemeTK MeTaioB: Todeunbie nedextsl, JIuHelHble AeEeKTHI,
[ToBepxHnoctHeie aedekTbl, OObemHBIE nedekThl. MexaHu3M IMpolecca KpHCTAILIH3AIHH.
OCHOBHBIE MTapaMeTpbl IPOLECcca KPUCTAILIN3AIUU: YUCIO HEHTPOB U CKOPOCTh POCTa KPUCTAJLIOB.
Momudunuposanue metaia. CTpoeHHEe METAJUIMYECKOTo cluTKa. Popma KpUCTaIlIOB..

2. Ynpyeas u nnacmuweckas ded)op/wauuﬂ. Haxnen u pexpucmannuzayus

2.1. Ynopyras u ruiactuueckas aepopmanusi. Haknen u pekpuctamin3anus
Yopyras u minactudeckas naedopmanus. MexaHu3M 3apoKIeHHsS AuMCIOKaluil. BrnusHue
HarpeBa Ha CTPOEHHUE U CBOWCTBA Ae(OPMUPOBAHHOIO METAJLIA. .

3. Mexanuueckue ceoticmea u mMemoobl UCHbIMAHUSA manmepuaios

3.1. Mexanuueckue CBOMCTBA U METO/IbI UCIIBITAHUSI MAaTEPUATIOB

OO0mue mMOoHATUS O MEXaHMYEeCKMX CBOWCTBAX M METOJAaX MEXaHHMYECKUX HCIBITAaHUN
MarepuanoB. VcnbiTaHusi Ha pacTsbKeHUe, ckaTue, u3rud. McnbiTanust Ha TBEpAOCTh. MeTOmb
bpunems, Bukkepca u Poksenna. Meton MUKpOTBEpAOCTH. Y AapHas BA3KOCTb. XJIaJHOJIOMKOCTb
Y KPUTHUYECKAsl TEMIIEPATYPaA XPYIKOCTH..

4. CmpoeHue Cniaesoes. ﬂuaedeMbl COCmMOARUA. ﬂuaepamma COCMOAHUA «oicere3o-uemermunmy

4.1. Ctpoenue criiaBoB. JluarpaMmel cocTosiHUA. J{MarpaMMa COCTOSTHUS <«GKEIe30-1IEMEHTUT

Crpoenue cmnaBoB. MexaHudeckass cMmech. XHMHUYECKOE COEAMHEHHME. TBEpABI PacTBOD.
Mertonpel moctpoeHusi auarpamm cocrosiHus. IlpaBmiio ¢a3. IlpaBuna otpeskoB. Jluarpammsl
cocrosiHus [-IV tunos. KpuBele oxyaxaeHus A pa3iudHbIX CIUIABOB auarpaMM. CBs3b MEXIY
JMarpaMMaMH COCTOSIHMSI M CBOMCTBAMHM CIUIABOB — nuarpammel KyprHakosa. Jluarpamma skeneso-
HEMEHTHUT (kene30 yriepos). CTpyKTypHbIE COCTABISIONINE B CUCTEME KeNle30-YIIepOl..

5. Yenepooucmoie cmanu. Qyaynwi

5.1. Yrnepoguctsle cranu. YyryHsl

Bnusnue npumecelt Ha cBoiicTBa cranei. Kmaccudukanus v MapKupoBKa YIIIEpOIMCTHIX
craneif. Tumnbl 4yryHOB. YCIIOBHS IMOJSy4eHHs Pa3IUYHBIX BUAOB UyryHOB. BimsHue rpadura n
METaJIJINYEeCKON OCHOBBI Ha CBOICTBA yyryHOB. O0J1acTh IPUMEHEHHUS YYT'YHOB..

6. Tepmuueckas obpabomka

6.1. Tepmuueckas oOpaboTka

Teopus Tepmuueckoil 00paboTku cranu. [IpeBpaliieHuss B CTajay MPH HArpeBe M OXJIAXKICHHUM:
o0pa3oBaHHe ayCTEHHUTA, POCT 3€pHa AyCTEHHTA, paclaj] ayCTeHUTa U MApTEHCUTHOE TpeBpallleHuUE.
TexHonorust TepMuyeckoi oO0paboTku cTamu. Buasl TepMuueckoil oOpaboTku craimm: OTKuUr |
(muddy3nonnsii oTxur), orxur Il pona (dazoBas nepexpucTauIM3alysl, MOJHBIA U HETOIHBIN
OTXHI, HOpMalM3allus), 3aKajka, OTIYCK. BIusSHHE CKOpPOCTH OXJAXICHHs Ha (QU3HKO-
MEXAHUYECKUE CBOMCTBA CTaJIH..
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7. Jlecuposannvie cmanu. Lleemubie Memainvl U Cniagvl Ha UX OCHOBE

7.1. JlerupoBaHHble cTanu. L[BeTHbIE METAJIIIBI U CILJIABBI HA UX OCHOBE

MapkupoBka JerupoBaHHbIX cTaneil. Knaccudukamms nermpoBaHHBIX crajei. BramsHue
JETUPYIOIIUX 3JIEMEHTOB HA: CTPYKTYpY M CBOMCTBa JIETMPOBAaHHBIX CTaJIel; YCTOWYHMBOCTH
ayCTEHMTA; MPOKAIMBAEMOCTb; MOJMMOpP(HOE HpeBpalieHue xene3a. KOHCTPpYKIIMOHHBIE CTalH.
WUuctpymentanpubie cranu. Cranu ¢ 0COOBIMH CBOMCTBAMHU: KOPPO3HMOHHOCTOMKHE CTalH,
TEIUIOYCTOMYMBBIE CTaJlM U JKapoOIpOYHbIe CTajau. AJIOMHUHMII W CIJIaBbl Ha €ro OCHOBE.
Knaccudukanus amoMuHHEBBIX criaBoB. [ledhopMupyembie cCIIaBel, HE YHOpOYHSEMbIE U
YIPOYHsIieMble TEPMHUECKOM 00paboTKoi. JluTeiiHble CIUIaBRI Ha OCHOBE aliOMHMHHUA. Menp u
criaBbl Ha ee ocHoBe. CruiaBel Menu ¢ IMHKOM (J1atyHu). CruiaBel Meaw ¢ 0J0BOM (OpOH3BI).
CraBbl MEH ¢ TIOMUHUEM, KDEMHUEM U OCpUILTHEM. .

8. HD0600H1/IK06bZ€, I’lOJZVI’lD0600HuK06bl€, ()uaﬂekmputtecmze, MACHUMHbLE U KOMNO3UYUOHHbLE
mamepuajibl

8.1. IIpoBOAHMKOBBIE, NOTYIIPOBOAHUKOBBIE, TUJIEKTPUUECKUE, MATHUTHBIE U
KOMIIO3UI[MOHHBIE MAaTEpPHAIIbI

Knaccudukanus mnpoBoaHHKOB. MaTepuaibl € BBICOKOH MPOBOAMMOCTBIO. Marepuaibsl ¢
BBICOKMM colpoTuBieHueM. CBepXnpoBogHuKU. Tensomerpsl. KonTakTHele Marepuansl. [Ipunou,
drocsl u KOHTAaKTOJIbI. Hemerannuueckue IIPOBOJIHUKH. DIeKTpONIPOBOIUMOCTh
MOJIYTIPOBOIHUKOB. ITpocTbie [IOJIYIIPOBOAHUKOBBIE MaTepuabl. Hcnons3oBanue
nonynpoBogHUKOB. Kinaccudukamus nusnexktpukoB. Crekno. Curamibl. Kepamuka. [lonumepsr u
actuyeckue Maccel. Kayuyku u pesunsl. Jlaku, amanu, koMnayHibl. OCHOBHbBIE XapaKTEPUCTUKH
MarHUTHBIX MaTepuanoB. Kiaccudukaius MarHuTHBIX MaTepranoB. MarHUTOTBEPAbIE MaTepUAIIbI.
Maruurtomsirkue marepuansl. Coctas, CBOICTBa, Kilaccu(UKalMs U IPUMEHEHHE KOMITO3UI[MOHHBIX
MaTepHaJIoB..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. Ne 1 «Onpenenenue xapakTepUCTUK IPOYHOCTU U TNIACTUYHOCTH CTaJIe»;
2. Ne 2 «BnusiHUE BBICOKHMX TeMIIEpaTyp Ha MEXaHUUECKHE CBOICTBA cTajeily;
3. Ne 3 «Onpenenenrie TBEpAOCTH METAIUIOBY;
4. Ne 4 «Metop! ornpesiesIeHUs] KpUTUYECKON TeMIIEpaTypbl XPYIKOCTH CTaJIei.

3.4. Tembl 1a60paTOPHBIX PadoT
1. Ne 1 «Kpucrannuzanus METaJIJIOB U COJIEN»;
2. Ne 2 «[locTpoeHue quarpaMm COCTOSIHMSI T10 KPUBBIM OXJIaXKJI€HUS CIJIaBOBY;
3. Ne 3 «MUKpOCTPYKTYpa yrIepoJUCThIX He3aKaJICHHBIX CTalleily;
4. Ne 4 «MUKpPOCTPYKTYypa 4yT'YHOBY;
5. Ne 5 «OcHOBHBIE BUJIbI TEPMUUECKON 00paOOTKH YIIIEpOAUCTHIX CTaJei»;
6. No 6 «MUKpPOCTPYKTYpa 1 CBOMCTBA JIETUPOBAHHBIX CTATICH;
7. Ne 7 «MUKpOCTpYKTypa LIBETHBIX METAJJIOB U CIIJIaBOB Ha UX OCHOBEY.

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. Koncynpramms no paszzueny "Kpucramamueckoe cTpoeHune meramnoB. Kpucrammuzanus"
MIPOBOASTCS MEPE IK3aMEHOM
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2. Koncympramuss mo pazzmeny "Ympyras W 1oiactudeckas nedopmanus. Haxien u
peKpUCTaLIM3AMA" TPOBOAATCS MEPE]l FIK3AMEHOM

3. Koncynpranus no pazaeny "MexaHHYeCKHe CBOWCTBA U METOJIbI UCTIBITAHUS MaTEpPHAIOB"
MIPOBOASATCS MEpe IK3aMEHOM

4. Koncynbrauus no paszeny "Crpoenue cruiaBoB. Juarpammsel cocrostHus. Jnarpamma
COCTOSIHUS <OKEIIe30-1[EMEHTUT»" MIPOBOAATCS Mepel IK3aMEHOM

5. Koncynpranusa mno pazgeny "Yriepoauctsle cranud. UyryHsl" NpoOBOIATCS IEPEN
9K3aMEHOM

6. Koncynpranus o pasaeny "Tepmuueckas oOpadboTka" MpoBOISTCS Mepes SK3aMEHOM

7. Koucynpranus no pasaeny "JlerupoBannele ctanu. L[BeTHBIE METa/UIbl M CILIABBl Ha HMX
OCHOBE" MTPOBOJATCS MEpE IK3aMEHOM

8. Koncynpranusa no pazgeny "[IpoBoJHUKOBBIE, MOITYIPOBOJAHUKOBBIC, AUIECKTPUUECKUE,
MarHMTHbIE U KOMIIO3ULIMOHHBIE MaTepHaJIbl" IPOBOAATCA MEPE] IK3AMEHOM

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI

OPMUPYEMBIX B HUX KOMIIeTeHI Uil

3amaHupOBaHHbIE PE3YNIbTAaThl 00YUESHHUS 110

Howmep paznena quciumiuas (B

O11eHOYHOE CPEACTBO

Konpr
JUCLUIIIINHE COOTBETCTBUHM C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHJIUKATOPOB
(B COOTBETCTBUU C pazjesoM 1) 1/2]3]4]5]6]7]8
3HaTh:
OCHOBHBI€ TUIIbI KPUCTATUIMYECKUX PELIETOK, Tectupoanue/KM-1. Tect Nel «AtomMHoO-
JIe(PEKThI KPUCTALUTNIECKOTO CTPOSHUS, X V-7 + KPUCTAJUTMYECKOE CTPOCHUE KOHCTPYKIITMOHHBIX
N - (omK-1
BJIMSIHME HA CBOMCTBA KOHCTPYKIIMOHHBIX MarepuasioB. Kpucramnuzanus»
MaTepHUaIOB U MPOIECC KPUCTAIIIU3AIUU
a3bl U CTPYKTYpPHI, 00pa3yrommecs npu TectupoBanue/KM-2. Tect Ne2 CtpocHue
b
B3aUMOJICHICTBUU KOMIIOHEHTOB B TBEPIOM CIIaBOB. J[MarpaMMbl COCTOSTHUS
COCTOSIHUM, a TAK)KE BUBI TUarpaMm WJI-7omk-1 +
COCTOSIHUSI, IX OCHOBHBIC JINHUH U UX CBSA3b CO
CBOMCTBaMM KOHCTPYKIIMOHHBIX MaTepUajIoB
KJIAaCCHU(UKAIINIO, COCTaB, CTPOCHHE, CBOMCTBA, V-7 + TectupoBanune/KM-4. Tect Ne3 «YriiepoaucTsie
. - (OmK-1
MIPUMEHEHHUE YIIEPOJUCTHIX CTaJeH U YyT'YHOB CTaJI U YyT'YHBI»
OCHOBHBIE BHIbI TEPMHUUECKON 00pa0OTKH, UX TectupoBanne/KM-5. Tect Ned4 «OcHOBHEIE
b
Ha3HAYCHHE U BIUSIHUE HA MEXaHUYECKUE V-7 + BUJIbI TEPMHUUYECKOI 00pabOTKI»
o - (OIK-1
CBOMCTBA U CTPOCHHUE KOHCTPYKIIMOHHBIX
MaTepuasioB
KJaccu(UKaInio, COCTaB, CTPOCHHE, CBOICTBA, TectupoBanune/KM-7. Tect Ne5 «JlerupoBaHHbie
MIPUMEHEHUE JIETUPOBAHHBIX cTasied, IBeTHbIX | UI-7omnk-1 + CTQJIM ¥ IBETHBIE METAJLIBD)
METAJJIOB U CIUIABOB HAa UX OCHOBE
KJIacCU(PUKAIINIO, COCTaB, CTPOCHUE U Tectupoanue/KM-8. Tect Neb6
OCHOBHBIE XapaKTEPUCTUKU MPOBOJIHUKOBBIX, V-7 + «IIpoBOAHMKOBBIE, MOTYIPOBOJHUKOBBIE,
- (OmK-1
TUDJIEKTPUUECKUX, MATHUTHBIX U JIURJIEKTPUUYECKHE, MATHUTHBIC U
KOMITO3UIIMOHHBIX MaTEPUATIOB KOMITO3HIIMOHHBIE MAaTEPHAIIBI»
YMeTh:
OnpeensTh MEXaHUYECKUE CBOMCTBA Jlaboparopuas pabota/KM-6. 3ammuta
KOHCTPYKUHOHHBIX MaTEPHATIOB HCIIBITAHUAMH | 1o -7 + npakTuaeckux padot Ne3 «Omnpenenenue
- (O1K-1

Ha TBEPAOCTb U YAAPHYIO BA3KOCTb

TBEPAOCTH MeTauIoB» U Ne 4 «MeTtonbl
ONpeIeTICHUs] KPUTHYECKOW TeMITepaTyphl
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XPYIKOCTHU CTaJICH»

OIIpEeAEIIATh MEXaHUYECKUE CBONCTBA
KOHCTPYKLIMOHHBIX MaTe€pHUajOB UCTIBITAHUAMU
Ha pacTsHKEHHE

N -7onk-1

Jlaboparopuas pabora/KM-3. 3ammura
npakTuueckux padot Ne 1 «Onpenenenue
XapaKTEPUCTUK MTPOUYHOCTH U MIACTUYHOCTH
cranei» u N2 «BiusHue BBICOKHX TeMIepaTyp
Ha MEXAHUYECKUE CBOKCTBA CTaJIEN)
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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
S cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KM-1. Tect Nel «ATOMHO-KpUCTAJUTMYECKOE CTPOCHUE KOHCTPYKIITMOHHBIX MaTEPHUAJIOB.
Kpucrammzanus» (TectupoBanue)
2. KM-2. Tect Ne2 Crpoenue crnaBoB. [luarpammsl coctostHus» (TectupoBanue)
3. KM-4. Tect Ne3 «Yraepoaucteie ctanu U 4yryHsl» (TectupoBanue)
4. KM-5. Tect Ne4 «OcHOBHBIE BUIBI TEpMHUUECKOM 00paboTkm» (TectupoBanue)
5. KM-7. Tect Ne5 «JlerupoBaHHbI€ CTaJIM U I[BETHBIE METAJUIB» (TecTupoBaHue)
6. KM-8. Tect Ne6 «IIpoBOoAHUKOBBIE, TOITYIIPOBOAHUKOBBIE, IUAIEKTPUUECKUE, MATHUTHBIE U
KOMIO3UIIMOHHBIE MaTepualsly (TecTupoBanue)

Dopma peanuzanuu: YcrHas popma
1. KM-3. 3amuTa npaktuyeckux padot Ne 1 «Onpenenenrue XxapakTeprUCTUK MPOYHOCTH U
IUIACTUYHOCTU cTaniei» u Ne2 «BinsHUEe BBICOKMX TeMIepaTyp Ha MEXaHUYECKHE CBOMCTBA
cranei» (JlaboparopHas padora)
2. KM-6. 3amura npaktuueckux padot Ne3 «OrnpeneneHue TBepAOCTH MeTaIoB» U Ne 4
«MeTobI OrpeielIeHUs] KPUTUYECKOM TeMIlepaTypbl XpynkocTu cranei» (JlabopaTtopuas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

Oxsamen (Cemecmp Nes)
Ouenka ompezensiercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM M 3K3aMEHAILIMOHHOM COCTABIIIOIINX

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. 'ynsies, A. I1. MetannoBenenue : yaueOHuk aiis By3oB / A. I1. I'ynsie, A. A. I'ynsieB . — 7-¢ u3.,
nepepad. u gon . — M. : Anbsiac, 2011 . — 644 c. - ISBN 978-5-903034-98-7 ;

2. MaTepI/IaJ'IOBeI[eHI/Ie N TCXHOJIOTHUA MAaTCPUATIOB : y‘-Ie6HI/IK JJI BY30B IO MAllTMHOCTPOUTEIIBHBIM
cnernansHocTsM / I, I1. ®ertucos, [u ap.] ; pea. I. I1. derucos . — 7-e uza., nepepad. u gom . — M. :
FOpaiit, 2014 . — 767 c. — (bakanaBp. ba3ossrii kypc) . - ISBN 978-5-9916-2607-1 .,

3. Aynkun A. H., Kum B.- "DnekTporexnnueckoe matepuanoBeaenue”, (4-e usm., crep.),
NznarensctBo: "Jlanp", Cankt-Iletepoypr, 2017 - (200 c.)

https://e.lanbook.com/book/96677;

4. E. E. IlpuBanos- "DnekTporexHnueckoe Marepuanorenenue”, M3narensctBo: "Iupexkr-Menua",
Mocksa, bepnun, 2015 - (234 c.)

https://biblioclub.ru/index.php?page=book&id=276299.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";
2. Office;
3. Windows;

4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHAIbHBIE 0a3bl IaHHBIX U HH(OPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za maunbix Scopus - http://www.scopus.com
6. HanmoHanbHas dJ1eKTpOoHHas Oudmoreka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

9. HanmMoHAaJILHBII MOPTAaJ OHJIaliH 00y4ueHust «OTKpbITOE 00pa3oBanue» - https://openedu.ru
10. OTkpbITas yHuBepcuTerckas nnpopmannonnas cucrema «POCCHSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep aynuropun, OcHamenue
HAaMMCHOBAHHUC
VYuebnsie ayauropuu aia | JK-120, MamuHHabIN 3251 cepBep, KOHAUIUOHEP
MPOBEJCHUS JIEKIIMOHHBIX HBI]
3aHATUHI U TEKYILETO b-406, Jlaboparopust CTOJI IIPEIoiaBaTes, CTo, CTYJ, HIKad
KOHTPOJIS MEXaHHUKO- JUIsL XpaHEHUs HHBEHTaps, J0CKa MEJIOoBas,
TEXHOJIOTUYECKUX MYJIBTUMEANNHBIN POEKTOP, IKpaH
VCTIBITAHUI
VYuebnslie aynutopun [yt | XK-120, MamuHHBIH 3a1 cepBep, KOHIULMOHED
MPOBENECHUS NBI]
MPAKTUYECKUX 3aHATUH, b-406, Jlaboparopust CTOJI MPEernoiaBatTesi, CTOM, CTYI, IKad
KP n KII MEXaHMKO- JUT XpaHEHUSI MHBEHTAPS, TOCKa MEJIOBas,
TEXHOJIOTUYECKHUX MYJIBTUMEANNHBIN POEKTOP, IKPaH
VCTIBITAHUI
VYuebnslie aynutopun [yt | XK-120, MamuHHBIH 321 cepBep, KOHIULMOHED
[IPOBECHUS NBI
1a00paTOPHBIX 3aHATHH b-04/6, JTaboparopus napra, CTOJ PEnoiaBares, CToJ, CTyII,
MEXaHHUKO- mkad A1 XpaHeHus: ”HBEHTaps, TyMOa,
TEXHOJIOTUYECKHUX JI0CKa MeJloBast, 000py10BaHue yueOHOe
VCTIBITAHUI
b-406, JIabopatopust CTOJI IIperoiaBaTensi, CTOJ, CTYJ, IIKad
MEXaHHUKO- JUTSL XpaHEHUs MHBEHTaps, J0CKa MEJI0oBas,
TEXHOJIOTUYECKHUX MYJBTUMEANNHBIN IPOEKTOP, 3KpaH
VCTIBITAHUI
VYuebnslie aynutopun it | K-120, MammuHbIH 321 cepBep, KOHIULMOHEP
MPOBEJECHUS UBI],
MIPOMEKYTOUHOMU I'-406, YucOnas rapTa, CTOJ IpenoaaBaresis, CTyl, 10CKa
aTTecTaluu ayIuTopus MEJNOBasi, KOMIIBIOTEPHASI CETh C BBIXOJIOM

B MIHTEpHET, MyJIbTUME TUIHBIN TPOEKTOP,

16




9KpaH

Ilomemmenust misa
CaMOCTOSITEIIbHON pabOThI

HTB-303,
KomnbrorepHsbrit
YUTAIBHBIN 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
MUCHbMEHHBIN, BEIIaaKa JJIsl OJICXKIbI,
KOMITbIOTEPHAs CETh C BBIXOJOM B
HNHTepHeT, KOMIbIOTEP NMEPCOHATIbHBIN,
MIPUHTEDP, KOHJIUIIMOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

b-404/1, Ilomemmenue
COTPY/AHUKOB Kadeapsl
™

Kpeciio pabouyee, CTOJ, CTO
KOMITBIOTEPHBIN, CTYI, TIKaQ) AJIs
JIOKYMEHTOB, IIKa( ISl OAEKIbI,
KOMITbIOTEPHAs CETh C BBIXOJOM B

HNHTepHeT, KOMIbIOTEP NMEPCOHATIbHBIN,
MIPUHTEDP, KOHJIUIIMOHED

TTomerenust misa
XpaHeHHus 000pyI0BaHUS
U y4eOHOIr0 MHBEHTapsI

Bb-06a, YueOnas
naboparopus

CTCJIIAX IJIA XPAaHCHUS KHUT
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaTepI/IaHOBG,Z[CHHe N TCXHOJIOTHA KOHCTPYKIIHMOHHBIX MAaTCPHAJIOB

(Ha3BaHME AUCIMILIMHBI)

5 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-1. Tect Nel « ATOMHO-KPUCTAUTMYECKOE CTPOECHUE KOHCTPYKIIMOHHBIX MaTEPUAJIOB.
Kpucramnmuzanus» (TectupoBanue)

KM-2. Tect No2 Ctpoenue cruiaBoB. [uarpammel coctostHus» (TectupoBanue)

KM-3. 3amuTa npaktrueckux padot Ne 1 «Omnpenenenne xapakTepUCTHK IPOYHOCTH U
IUIACTUYHOCTH cTaniei» u Ne2 «BnusHue BBICOKHX TeMIepaTyp Ha MeXaHHM4eCKHe CBOICTBa
craneit» (Jlaboparopuas padbora)

KM-4. Tect Ne3 «¥Yraepoaucteie ctanu u yyryHbs» (TectupoBanue)

KM-5. Tect Ne4 «OcHOBHBIE BUIBI TEpMHIUECKOi 00paboTkmn» (TectupoBanue)

KM-6. 3amuTa npaktuueckux padbot Ne3 «Onpenenenne TBepAOCTH MeTaioB» U Ne 4 «MeTo bl
ornpezesieHUsl KpUTHUECKON TeMIlepaTypbl XpynkocTu cranei» (JlaboparopHas padoTa)
KM-7. Tect No5 «JlerupoBannbie cTaiu U [iBeTHbIE MeTaIIbD (TecTupoBanue)

KM-8. Tect Ne6 «IIpoBOAHUKOBBIE, TOITYIIPOBOHUKOBBIE, TUINEKTPUIECKUE, MATHUTHBIE U
KOMIIO3UIIMOHHbIE MaTepuaiibl» (TecTupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
pasnena

Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pazgen KM: 1
JTUCILUAIUINHBI Henens 4 4 8
KM:

N
w
NS
Ul
o
~
oo

(e}

12 12 14 | 16

Kpucrannnueckoe crpoeHne
MetaioB. Kpucramm3anus

11

Kpucrannnueckoe crpoeHne
MetaioB. Kpucramm3anus

VYrpyras u njaacTuyeckas
nedopmarus. Hakmen u
PEKPHUCTAIUTH3AIHS

2.1

VYrpyras u niuactudeckas
nedopmarus. Haknen u +
PEKpUCTAIUIM3AIMS

MexaHn4YecKue CBOMCTBA U
METO/Ibl UCIIBITAHUSI MATEPUAJIOB

3.1

MexaHn4YecKue CBOMCTBA U
METO/Ibl UCIIBITAHUSI MATEPUAIIOB

Ctpoenue criaBoB. J{uarpaMmsl
cocrosaHus. J{uarpamma
COCTOSIHUS <OKEJI€30-1[EMEHTUT»

4.1

Crpoenue cruiaBoB. JluarpaMMbl
coctosHus. J{narpamma +
COCTOSIHUS <OKEJI€30-1IEMEHTUT

VYrnepoauctsie ctanu. YyryHsl
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5.1 VYrnepoauctsle cranu. UyryHbl +
6 Tepmuueckas 00paboTKa
6.1 Tepmudeckas o6paboTka +
7 JlerupoBannsle ctanu. L{BeTHbIE
METaJUIbI ¥ CIUIABBI HA UX OCHOBE
71 JlerupoBannslie ctanu. L{BeTHbIE +
METaJUIbI ¥ CIUIABBI HA UX OCHOBE
IIpoBOonHMKOBEIE,
8 MOJIYITPOBOTHUKOBBIE,
JURJIEKTPUYECKIE, MATHUTHBIE U
KOMIIO3UITMOHHBIC MaTePHAIIBI
[IpoBOoHMKOBEIE,
81 MOJIYTIPOBOTHUKOBEIE, +
JUDJICKTPUICCKIE, MATHUTHBIE U
KOMIO3UIIMOHHBIE MaTePHAIIBI
Bec KM, %: | 10 13 13 13 10 13 13 15
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