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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ieap ocBOCHHS AMCUUILIMHBI. U3YYEHUE CTPOCHUSA KOHCTPYKLMOHHBIX MAaTepUaJIOB M BIIUSHUSA
XUMHUYECKOI'O COCTaBa U CTPYKTYpPHI CIUIABOB HA MEXAHUYECKHUE, TEXHOJOTMYECKHUE U IKCILTyaTallMOHHbIE

CBOMCTBA
3agauyu AUCHUILIAHBI

- U3YUCHHUC 0COOEHHOCTEM KPpUCTAINIMYECKOT'O CTPOCHUA METAJITIOB U CILJIAaBOB;
- OCBOCHHEC OCHOBHBIX 3KCIICPUMCHTAJIbHBIX MCTOAOB OIIPCACIICHUS XapPaKTCPHUCTUK

MEXaHHNYCCKHUX CBOP'ICTB;

- U3y4YE€HHE OCHOBHBIX TUIIOB IMAarpaMM PaBHOBECHS (COCTOSIHUS) JBYXKOMIIOHEHTHBIX CUCTEM, U
BIIMSTHUE (PA30BOTO U CTPYKTYPHOTO COCTOSIHUSI HA MEXaHUYECKUE M TEXHOJOTHUYECKHE CBONCTBRA;

- IpuoOpeTeHNe HaBBIKOB aHaM3a (ha30BBIX MTPEBPAILECHHUH, TPOUCXOIIIINX B KOHCTPYKIIMOHHBIX
MaTepualax U UX BIMSHUSA HA MEXaHUYECKUE, TEXHOJIOTUYECKHE U HKCILTYyaTallMOHHbIE CBOMCTBA;

- U3y4YEHHE CTPOEHUS U COCTaBa OCHOBHBIX TUIIOB KOHCTPYKLIMOHHBIX MAaTEPUAIIOB U BIUSHUS
pa3IMYHbIX BUJOB TEPMHUUECKON 1 MEXaHUYECKOH 00pabOTKU Ha UX CTPYKTYPY U CBOMCTBA.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 Cnocoben
NPUMEHSTh
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO
aHaJ3a ¥ MOJICIIMPOBAHUS
B PO eCCHOHATBEHON
JeSITeTbHOCTH

UA-90onk-1 JemMoHCTpHpYET
3HAHUE CBOMCTB U
XapaKTePUCTHK
KOHCTPYKIIHOHHBIX
MaTEpHUAJIOB

3HATh:
- OCHOBHBIE TTOHSTHUSI MaTePHATIOBEICHHS;
CTPYKTYPY KPUCTAIUTMYECKUX PEUIETOK,
CTPOEHHE ¥ CBOWCTBA MaTEPHAJIOB,;

- CIOCOOBI TPOU3BOJICTBA METAIIIOB U
CILIaBOB; METO/Ibl MX MCIBITAHUS Ha
¢bu3nveckne, MEXaHUYECKHE U
KOHCTPYKLIMOHHBIE CBOMCTBA;

- KITacCCU()MKALINIO TIPUMEHSIEMBIX
MaTepHaloB, IpaBuiIa BbIOOpa MaTepranoB
JUTS IPOM3BOJICTBA U3JIENNH 33JaHHOTO
(GYHKINOHATIBHOTO Ha3HAYEHUs U 00J1acTh
IPUMEHEHHUS; CII0cOObI 00pabOTKH
MaTepHaloB.

YMETh:

- YMETh CAMOCTOATEJIbHO U3y4YaTh
yu4eOHYI0 U HayYHO-TEXHUYECKYIO
JIUTEpaTypy;

- pacmin(poBBIBATH MAPKUPOBKY METAIJIOB
Y CIUIaBOB, OMPENEIISATh COCTAB MaTepuaia
M0 MapKUPOBKE; BEIOUPATh MapKu
MAaTepHUaJIOB B 3aBUCHUMOCTH OT
Ha3HAYEHHU JECTAJEN U YCIOBUHM UX
paboOTHI B KOHCTPYKITUSAX Y3JIOB U
MEXaHHU3MOB;

- ONPENIENATh MEXaHUYECKUE CBOMCTBA
METAJJIOB, CILIABOB U APYTUX
KOHCTPYKIIMOHHBIX MaTE€pUAJIOB;
ompeaensTh (a3oBbIil COCTaB CILIABOB 1O
JirarpaMMam COCTOSTHHUSI.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JycuumMHa OTHOCHTCS K OCHOBHOM IPO(ECCHOHAIBHOW 00pa3oBaTeabHOM Iporpamme
Mexatponuka u podororexuuka (manee — OIIOII), nanpasnenus noaroroBku 15.03.06 Mexarponuka u
pOOOTOTEXHUKA, YPOBEHb 00pa30BaHUs: BbIclee 0Opa3oBaHue - OakagaBpuarT.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHHs, OTy4eHHBIE IPH OCBOCHUH JUCLUILIMHEL, HEOOXOANMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON 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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ATOMHO- 34 2 10 4 - - - - - - 20 - Iloozomoska k nabopamopnoi pabome: Jlns
KPHCTaJUTUUECKOe BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
CTPOEHHE M OCHOBHbIE HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
CBOWCTBA METAJLIOB 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
11 ATOMHO- 9 2 2 - - - - - - 5 - TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
KPHUCTALUTHUECKOE 00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
CTPOCHHE METAJLIOB paszerne "ATOMHO-KPUCTAIIIMYECKOE CTPOCHNE
1.2 HedexTst 7 2 - - - - - - - 5 - M OCHOBHBIE CBOMCTBa METAIOB" MaTepHaly.
KPHCTAJUTHIECKOTO I10020mo6Ka K npaKmu4eckum 3auAmuam:
CTPOEHUS N3yuenne maTepuana o pasaeny "ATOMHO-
1.3 | Jedopmanus MeTaiios 7 2 - - - - - - - 5 - KPHUCTaJJINYECKOE CTPOCHUE U OCHOBHBIE
1.4 MexXaHnuecKue 11 4 2 - - - - - - 5 - CBOMCTBA METaJJI0B" MOATOTOBKA K
CBOMCTBA METAJLJIOB BBIITIOJIHCHUIO SajlaHI/Iﬁ Ha MMPAKTUICCKUX
3aHATUAX
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[1], 14-17
[2], 9-37, 54-88
[3], 7-210
2 CrpoeHue u cBoiicTBa 23 6 2 - - - - - - 15 - Iloozomoexa Kk rabopamopuoil pavome: Jns
CIJIaBOB BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
2.1 OcHOBEBI TEOpUH 9 2 2 - - - - - - 5 - HEO0OX0AMMO TPeIBapUTEIBEHO U3YUHTh TEMY 1
KpHUCTaJUIU3aLuU 3aJ1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
2.2 OcHoBHBIE a3kl 1 7 2 - - - - - - - 5 - TaK 7K€ U3yYUTh BOIIPOCHI BAPHAHTOB
CTPYKTYpPHBIE 00pabOTKN Pe3yNIbTAaTOB 110 H3YICHHOMY B
COCTaBJISIOLLHE pasnene "CTpoeHue u CBONCTBA CIIaBOB"
CIIABOB Marepuany.
2.3 | JmarpaMMbl COCTOSIHUSI 7 2 - - - - - - - 5 - H3yuenue mamepuanog numepamypHsix
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3u4pona

UCMOYHUKO8.
[1], 2-13
[2], 38-54, 88-100

3 Crnassl xenesa u 12 4 Ilodzomoeka K nadopamopnoit padome: Jlns
yriaepona (cTainu u BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
YYTYHBI) HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
3.1 | [dmarpamma COCTOSHHS 6 2 3a71a4M BBITIOHEHHMS TaOOpaTOpHOil paboThI, a
«OKEIIE30-IIEMEHTHTY TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
3.2 | YruepomucTele CTalu U 6 2 00paboTKN pe3yIbTaTOB 110 U3YICHHOMY B
YYT'YHBI paszerne "CraBbl XKene3a U yrineposa (CTanu u
YYT'yHBI)" MaTepHaiy.
H3yuenue mamepuanog iumepamypHsix
UCIOYHUKOB:
[1], 18-31
[2], 100-198
4 Tepmuueckas 10 4 Iloozomogka k nabopamopnoit padome: Jns
00paboTKa METaJIOB U BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
CIJIABOB HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
4.1 Teopus TepmugecKoi 6 2 3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
00paboTku TaK K€ N3yYUTh BOIPOCHI BApHAHTOB
4.2 TexHonorus 4 2 00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
TEPMUUECKON paznene "TepMuueckast 00paboTKa METaJUIOB U
00paboTKH CTaIHN CIUIaBOB" MaTepuaiy.
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], 32-45
[2], 199-302
5 JlerupoBaHHbIE cTAH. 29 17 Iloozomoeka Kk 1adopamopnoii pavome: J1ns
LIBeTHBIE METaJIIBI U BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
CIIaBbl HAa HX OCHOBE HEO0OX0AMMO TPEIBAPUTEIEHO U3YUHTh TEMY 1
5.1 Knaccudukarus 9 5 3aj1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
JIETUPOBAHHBIX CTaJIeH. TaK K€ U3y4UTh BOIPOCHI BApHAHTOB
Brnusiaue nerupyromux 00paboTKH pe3ysIbTaToOB 110 U3yYEHHOMY B
3JIEMEHTOB Ha paszgene "JlernpoBaHHble ctanu. [{BeTHbIE
CTPYKTYpY CTallel METaJlIbl U CIIJIaBBl HA X OCHOBE'" MaTepuaiy.
5.2 [Ipumenenue 7 5 H3yuenue mamepuanos 1umepanmypHsix
JIETUPOBAHHBIX CTallel UCIOYHUKOG:
5.3 | AmoMHHMII M CILIABEI 8 4 [1], 46-61
Ha ero ocHoBe. Meap u [2], 303-443




CIIJIaBBI HA OCHOBEC
Meau

5.4 | TwuraH ¥ CIUIaBBI HA €rO 5 2 - - - - - - - 3 -
ocHoBe. JIerkomnaBkue
MTOAIITHITHUKOBBIE
cruiaBel (6a00UTHI)

OK3aMeH 36.0 - - - - 2 - - 0.5 - 335

Bcero 3a cemecTp 144.0 32 16 - - 2 - - 0.5 60 335

Hroro 3a cemecTp 144.0 32 16 - 2 - 0.5 93.5

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIMU 0 KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumuinael, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas
aTTecTalus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Amomno-Kpucmaniuieckoe cmpoenue U OCHO8HbLE C8OUCHBA MEMALI08

1.1. ATOMHO-KpHUCTAIUIMYECKOE CTPOCHUE METAILIIOB

AMopdpHOEe M KPHCTAUTMYECKOE COCTOsiHME BemiecTBa. OCHOBHBIE THIBI KPUCTAJUIMYECKHX
pEIETOK MeTauIoB. [IIOTHOCTE yIIaKOBKHM KPUCTAJUIMYECKOH pereTku. KoopauHanyoHHOe 4HcIIo.
O6o03HaueHue MIOCKOCTEN U HaIllpaBJIEHUN B KPUCTAUIMYECKON pELIETKE Ha NMpUMeEpe KyOuuecKoi
pemeTkd. CHCTEMBI CKOJIBKEHHS. AHU30TPOIMS U KBa3UU30TPOIUS CBOMCTB KPUCTAJIIIOB.

1.2. IedeKThl KpUCTATUIMIECKOTO CTPOCHUS

JleeKThl KpUCTAIUIMYECKOI0 CTPOEHUS, KJIacCU(UKALMS U UX BJIMSHUE HA CBOMCTBA KpUCTAJLIA.
Toueunsle nedextol. JIuneitHple neeKThl (cXema, MOHATUE SKCTPAIIOCKOCTH U JAUCIOKAIMOHHON
auHun). Bekrtop broprepca Ha mpumepe kpaeBoil aucinokanuu. I[IoBepXHOCTHbIE M OObEMHBIE
e eKThI.

1.3. Jlepopmaniusi MeTasIsIoB

[ToHsITUSI TPOYHOCTH, YNPYrOCTH, IJIACTUYHOCTH, TBEPAOCTH, yIapHOW BA3KOCTHU. YHpyras u
wiactuyeckas  nedopmanus MetamoB. Kpuas nmedopmupoBanHus mMeramna.  MexaHu3Mm
IUTACTHYECKOW JaedopMani MeTayuioB. BimsHue 1iactudeckoil aedopmanmum Ha CBOWMCTBa
metana. Haxnen meramnoB. BrnusHue HarpeBa Ha CTpOoe€HHE U CBOWCTBA JeOPMHUPOBAHHOTO
MeTasuia (BO3BpaT U PEKPUCTATUIM3AIINSA).

1.4. MexaHnn4eckue CBOMCTBA METAIIOB

OCHOBHBIE XapaKTEPUCTUKH MEXAHWYECKUX CBOMCTB U BHUIbl MEXAHWYECKUX HCIBITAHUM.
HcnpiTanus Ha pacTsbkeHue (cxema, omnpesieisieMble XapakTeprucTUki ). OCHOBHBIE XapaKTePUCTUKU
MEXaHUYECKHX CBOWCTB M BHAbl MEXAaHMYECKHX HCIbITaHui. M3Mepenune TBEpmoctH. Merton
bpunenns, Poksenna, Bukkepca, MukporBepaoctu. OCHOBHBIE XapaKTEPUCTUKH MEXAHMYECKHUX
CBOMCTB M BHJBl MEXaHWYECKUX UCIHbITaHUN. VcmbiTanuss Ha ymapHyr Bs3KocTb. (Cxema
UCIIBITaHUs, THUMNBl 00pasnoB. Pabora 3apokaeHuss W pacmnpocTpaHeHus] TpemuHbl. [lopor
XJIQJTHOJIOMKOCTH.

2. Cmpoenue u ceoticmea cnidagos

2.1. OcHOBBI TEOPUHU KPUCTAIUIU3ALUU

DHepreTudyeckue MPEeANOoChUIKH KpucTamnu3auuu. [IpuHinun MuHHMyMa CBOOOJHON >HEpPTHUH.
BnusiHEEe CKOpOCTH OXJaXKIACHHUS Ha KPHUBYIO OXJIXIECHUS YHCTOTO BeIiecTBAa. MexaHu3M
KPUCTAITM3AIUH. 3aBUCUMOCTD YHCIIA [IEHTOB KPUCTAIUIM3AIUU U CKOPOCTH POCTa KPUCTAILIOB OT
CTeTeHU TepeoxyaxaeHus. Kputnueckuit paanyc 3apossima. CTpoeHHEe METaIUTMYECKOTO CIIUTKA.
MonudunrpoBanue MeTania (00beMHBIE U TOBEPXHOCTHBIE MOIU(DUKATOPHI).

2.2. OcHOBHBIE (Da3bl U CTPYKTYPHBIE COCTABIISIOLINE CINIABOB

Huarpammsl coctostHust 1 u 2 pona Ilonsitue auarpammel paBHoBecHs. [IpuHimn nocrpoexus.
Huarpamma coctostaus | u Il poxga mist crmaBoB, 00Opa3yromux MEXaHWYECKHE CMECH M3 YHCTHIX
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH. DPa3pl, CTPYKTYPHBIE COCTABIISIIOIIME CIUIABOB CUCTEMBI,
JUHUU 1 00JIaCTH JUarpaMMBbl, KPUBBIE OXJIaKICHUSI CTJIABOB, MMPABUIIO OTPE3KOB, MPABHUIIO ¢a3.

2.3. lnarpammsl coctosiHus 3 u 4 pona

Huarpamma cocrosiHua III poxma nis crimaBoB ¢ OrpaHMYEHHOM PacTBOPUMOCTBIO B TBEPAOM
coctossHuu. da3pl, CTPYKTYypHBIE COCTABIISAIONINE CIIJIABOB CUCTEMBI, IMHUHM U 00JIACTU JUArpaMMBl,
KpUBBIC OXJIAXJICHUS CIUIaBOB, MPABUIIO OTPE3KOB, MpaBuiio ¢a3.. Jmarpamma cocrosiaust IV pona
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JUTSI CIIJIAaBOB, 0OPa3yIOMINX YCTOMYMBBIE XUMUYECKUE COSAMHECHHSI (Pa3HOBHIHOCTH TUarpamMMbl C
OIHUM WJIM HECKOJIbKUMH XUMHYECKMMH coequHeHHsMH). Da3bl CIIaBOB CHUCTEMBI, JIMHUU U
o0nacTu AuarpamMMbl, KpPHUBBIE OXJIQXJICHUS CIUIABOB, MPABUIIO OTPE3KOB, mpaBuiio ¢as.. Cs3b
MEXly CTPYKTYPOU U cBoMcTBaMH CIuiaBoB. Jluarpammel KypHakosa.

3. Cnaaswl dcenesa u yanepooda (cmaiu u Yy2yHbl)

3.1. JIuarpamma COCTOSIHHS <OKEI€30-1IEMEHTUT»

@a3pl U CTPYKTypHBIE COCTaBIIOIIME CTaJed M 4YyryHoB. llepBuunas Kpucrammsanus
BBICOKOYTJIEPOJIUCTBIX CIIJIaBOB (4yryHOB). IIpeBpaiienus B TBEpAOM COCTOSHUU B yyryHax.. ®a3bl
U CTPYKTYPHBIE COCTABJISIFOIIME CTajlel M 4yryHOB. [IpeBpallieHus B cTaisix B TBEPJOM COCTOSTHUU
(BTOpUYHAs KpUCTAIU3ALMSL, JIEBbII HUKHUN YroJl JUarpaMmsl).

3.2. YriepoaucTsle CTaau U YyTr'yHbl

Bnusinue yrieposia u Ha CTpYKTYpY | cBoiicTBa craneil. Kiaccupukamms npumeceit B CTasx U
UX BIMSHHE Ha CBOMCTBa crand.. 'padurmsamus B CruiaBax jkeie3a W YIJepoja, BIHSHUE
npumeceil. Buibl 9yryHOB H yCIIOBHS UX HOTYYCHHS.

4. Tepmuueckas 06pa60ml<a Memailjlos U Cniaeoes

4.1. Teopust TepMUUYECKON 00paOOTKH

CrpykrypHble npespaiienus B ctainsix npu TO. OOpa3zoBanue aycteHuTa npu Harpese. Poct
aycTeHMTHOro  3epHa. Pacmajg  aycrenura.  JlmarpaMMa  M30T€PMHUYECKOrOo  pacmaja
NEPEOXJIAXKIECHHOTO ayCTEHUTa, INPUHLUII IOCTPOEHUS OCHOBHBIE MPOJYKTHI pacnaia. BiusHue
CKOpPOCTH OXJIaXK/IEHHsI HAa CTPYKTYpPY U CBOWCTBA CTaleH.

4.2. TexHonorus TepMUYECKON 00pabOTKU CTaIH

Omxur 1 poma (roMmoreHusanus, peKPUCTALIM3ALMOHHBIA OTXKUI, OTXKUT JJs CHATHUS
octarouHblXx HampspkeHuit).. Omxur I poma (dasoBas mnepekpucramnuzanus) (MOJHBIMH,
U30TEPMHUUECKUH, HEMOMHBIA OTXKUT (chepounau3anys), HopManuzanus).. 3akainka crajiei. Beibop
TeMneparypsl 3akanku. OTHYCK 3aKajleHHBIX cTajeil. Buasl oTmycka, CTpyKTypa U CBOMCTBA CTaJIH
nocie oTIycka.. 3akajka ctajeil. Beibop TemnepaTypbl 3akanku. BeiOop ckopocTu oxsaxJIeHHus U
OXJIAKJAIOUIMEe cpenpl Npu  3akanke. l[IpokanuBaemMocTh CTaiu, (akTOpbl, BIUSIOLUIME Ha
npokanuBaeMocTb. CrocoObl 3akaiku (B OJHOM OXJaguTelNie, NpepblBUCTas B JBYX Cpelax,
CTyneH4aras, wuzorepmuueckas). OOpaboTka cTaqu XOJOJOM.. YIIydllleHHE - TepMHUYecKas
00paboTKa KOHCTPYKIIMOHHBIX cTaneil. OcHOBHBIE mapaMeTpsbl. [IpeBpalieHus B cTanu B mpoliecce
YIy4IlIEHUs.

J. .]]eZMDOSCZHHble cmanu. UGQWZHble memaJijibl U Cnaiaevl HA UX OCHO6€E

5.1. Knaccudukanus 1erupoBaHHbIX cTajlel. BausHue nerupyromumx 31eMeHTOB Ha CTPYKTYpPY
cTajeu

Knaccudukanus nerupoBaHHbIX cTayie (10 YMciy KOMIIOHEHTOB, 0 CTENEeHH JIETHPOBAHHOCTH,
110 Ha3HAYEHHUIO, 110 MUKPOCTPYKTYpe). I1yTH NOBBIIEHUS] TPOUYHOCTH CTAJIM 3a CUET JISTMPOBAHUSI.
Bnusinue nerupyrommx siemMeHTOoB Ha (epput. CTpouTeNbHblE M MAalIMHOCTPOUTEIbHBIE
aerupoBaHHble cTaid. OOOCHOBAaHUE JIETHPOBAHUSA, 00IaCTH NpUMEHEHUs.. CTPYKTYpHBIE KJIacChl
JIETUPOBAHHBIX CTallel, MPHUHLMIBI JIETUPOBaHMs. BiusHUE JEerupyromux 3JIeMEHTOB Ha
YCTOMYMBOCTh ayCTE€HUTA (CTPYKTYPHBIE KJIACCHI JIETMPOBAHHBIX CTANEH MO CTPYKType MOCHe
HOpMalu3aluu). BiusHue nerupyromux »3JI€MEHTOB Ha KHHETHKY paclaja ayCTeHHTa U
NpOKaNnuBaeMocTh. KOHCTPYKIIMOHHBIE yiydllaeMble JeTUpoBaHHble cTanu. (OOOCHOBaHUE



JeTUPOBaHUS, OONACTh TNPUMEHEHUS.. BlMsHUE »IIEMEHTOB Ha MOMMMOPPU3M Kenesa.
Pacnipenenenue perupyromux 3j1eMeHToB B cTayiu. KapOuaHas ¢da3a B JeTUPOBAHHBIX CTAIISX.

5.2. [lpumeHeHue NerupoBaHHbIX CTalen

Beicokonpounble  (MapTEHCUTOCTAperolue)  KOHCTPYKLUMOHHBIE  CTaJud  (HPUHIMIIBI
JerupoBaHusi, o0mactb  npumMeHeHus).. JKapocroiikue cramu W cruiaBbl.  [loHsTHE
TEIUIOYCTOMYMBOCTU M >KapocToikocTu. O6snacTu npuMeHeHus.. JKaponpodHble CTalu U CIUIABBI.
[Tousitue xapornpoynoctd. OCoOEHHOCTh PabOTHl MeTajla MOJA Harpy3Kod HpH IOBBIIIEHHBIX
Temreparypax (mpoueccbl mnonsydectd). OO6JacTH NPUMEHEHHs, YCIOBHsS paOOTbhl, NPHUHLUIBI
nerupoBaHus.. KoOppOo3MOHHOCTONMKHME JeTHpOBaHHbIE CTaud. Buael koppos3uu. Ilonsarue
KOPPO3HOHHOH cTOMKOCTH cTanu. OCHOBHBIE I'PYIIIIbl KOPPO3UOHHO-CTOMKUX cTanel (XpOMHUCTbIE U
XpOMOHUKeIEBbIe). [IpHHIUITBI TeTHpOBaHUS, 00JIACTH TPUMEHEHHS.

5.3. AIIOMHAHUM ¥ CIIJIaBBI HAa €r0 OCHOBE. Menb M CIIaBBI HA OCHOBE MeIu

Kpatkass xapaktepuctuka amomunus. Kimaccudukamus CruilaBoB Ha OCHOBE aTIOMHUHUS (HA
OCHOBe O00O0OIIEHHOW AuarpamMmbl cocTosiHus).JIuTeinbie crnaBel amoMuHus. Jledhopmupyembie
CIUTaBbl ATIOMUHUS (YIIPOUYHSIEMBbIC W HEYIPOYHSICMBIE TEPMHUUYECKON 00padoTkoi). [IpuHIHITEI
JIETUPOBaHMsI, 00JacTh NPUMEHEHUS, MapKUpOBKa. Tepmuyeckas oO0pabOTKa aJIFOMUHHUEBBIX
criaBoB.. Kparkas xapakrepuctuka meau. [lpumecu u nerupytomiue 3jaeMeHTsl B Meau. OCHOBHBIC
TpyNIbl CIJIABOB Ha OCHOBE Meau (JaTyHu u Opou3sl). [IpuHIMIBI JerupoBaHus, o0JacTu
IPUMEHEHUs, TepMUuYecKas 00padoTka.

5.4. TutaH ¥ cIIaBbl HA €r0 OCHOBE. JIErKOTUTaBKHE MO IIMITHUKOBBIE CTUIaBbl (0aO0UTHI)

Kparkas xapakrepuctuka turtaHa. [Ipumecu m serupyromme snemeHTsl B TuTaHe. das3oBele
IpeBpalleHusi B THTAHOBBIX CIUIaBaX. [IpOMBINIIEHHbIE TUTAHOBBIE CILIABBI, MapKHPOBKA,
OPUHIUIB  JIETUPOBAaHMSA, O0O0JacTH MpPHUMEHEHHs, TepMUYecKas o0paboTKa, KOPPO3WOHHAsS
CTOMKOCTh TUTAHOBBIX CIUIABOB.. JIerKoIIaBKue MOAMIUITHUKOBBIC CIIaBbl (0a00uTHI). TpeboBanus
K TOIIAITHUKOBBIM citaBaM. CocraB. Ctpykrypa, mpuHimn Hlapmu. [Ipumepst mapok.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
HE IIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. Kpucrannuzanus METaIoB U COJIEH;
2. OnpeneneHye XapakTEpUCTHK IPOYHOCTH U IJIACTUYHOCTU METAJlIA UCIIBITAHUEM
00pa3uoB Ha pacTskeHue. OnpeesieHue y1apHoi BI3KOCTH MaTepHaa;
3. MUKpOCTPYKTYpa yriaepOAUCThIX HE3aKAJIIEHHBIX CTAJIEH;
4. IlocTpoeHue quarpaMMbl COCTOSIHUS;
5. MUKpPOCTPYKTypa ¥ CBOMCTBA JICTUPOBAHHBIX CTAJIEH;
6. MUKpOCTpPYKTYypa IIBETHBIX METAJIJIOB U CIUIABOB HA UX OCHOBE;
7. OCHOBHBIE BHJIbI TEPMUYECKOIN 0OpaOOTKH YTIEPOIUCTHIX CTAEH.

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxneHne MaTepuayioB MO Kekcam paszena "ATOMHO-KPUCTAUIMYECKOE CTPOCHHUE U

OCHOBHBIE CBOMCTBAa METAJUIOB"

O6cyxaeHne MarepuaioB o keiicam paszzena "CTpoeHue u cBoicTBa criaBoB"

3. OOcyxneHne marepuaioB 1Mo Keiicam pazaena "CruaBel jkene3a M yriepoja (Ctamd |
YyryHsl)"

N
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4. OOcyxaeHne MaTepuanoB mo keiicam pasnena "Tepmuyeckas oOpaboTKa METalIOB H
cruiaBoB"

5. OOcyxaeHne MaTepuasoB Mo kKeiicam pazzaena "JlerupoBanHbie ctayiu. [[BeTHBIE MeTaLIBI
U CIUIaBbI HA UX OCHOBE"

3.6 TemaTuka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTCUUILTAHEI (B

OueHo4HOE CPesCTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Komst
COOTBETCTBHUH C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKAaTOPOB n3.1)
1/2]3]4]5

3HaTh:
KJIacCU(UKALIMIO TPUMEHSIEMbIX MaTEepPHUaJIOB, IIpaBuiia BEIOOpa TectupoBanue/CruiaBsl xenesa u
MaTepUajIoB JUIsl IPOU3BOJICTBA U3JIEINN 3aJaHHOTO W-90mmc1 + yriaepoja (CTaau U 4yryHbl)
(YHKIIMOHATLHOTO Ha3HAYEHUS M 00JIACTH MPUMEHEHUS; CIIOCOObI
00pabOTKN MaTepHuajoB
CHocoObI MPOM3BOACTBA METAJIOB U CIIJIABOB; METOBI UX TectupoBanue/CTpoeHue 1 CBONCTBA
WCIIBITaHUS Ha (PU3UYECKHE, MEXaHUYECKHE U KOHCTPYKIIMOHHBIC N I-90mk-1 + CIUIaBOB
CBOMCTBA
OCHOBHBIEC TTOHSTHS MAaTEPUATIOBEICHHUS; CTPYKTYPY [IpoBepounas pabota/ATOMHO-
KPUCTAITTMYECKHX PEIIETOK, CTPOSHUE U CBOWCTBA MaTepUaIOB N-9rmk-1 + KPUCTAIIMYECKOE CTPOCHUE U

OCHOBHBIE CBOVCTBA METAJIJIOB
Ymern:
ONpEeNEIATh MEXaHUYECKHE CBOMCTBA METAJUIOB, CIIJIABOB U APYIUX [IpoBepounas pabora/ATOMHO-
KOHCTPYKLIMOHHBIX MaT€pPHaJIOB; ONpeAEATh (a30BbIi COCTAB N-9mk-1 + KpUCTAININYECKOE CTPOEHHUE U
CIUIABOB MO IMarpaMmaM COCTOSIHUS OCHOBHBIE CBOMCTBA METAJIJIOB
paciGpoBBIBaTh MAPKUPOBKY METAIIOB U CIUJIABOB, OMPEIEIIAThH [TpoBepounas pabora/JlerupoBaHHbie
COCTaB MaTepuaja o MapKHUpOBKE; BHIOMPATh MapKH MaTEpPHAIIOB B VT-90rmic4 + | cTami. LIBeTHbIe METAILIbl M CTUIABbI Ha
3aBHCHMOCTH OT Ha3HAU€HHUs JeTajiell U YCIOBUN UX paboThI B ) UX OCHOBE
KOHCTPYKIUSAX y3JI0B U MEXAHU3MOB
YMETb CAaMOCTOSATEIbHO U3Yy4aTh yU€OHYIO0 U HAyYHO-TEXHUUECKYIO WT-0mmc1 + [IpoBepounas pabora/Tepmuueckas

JUTEPATypy

00paboTKa METAJJIOB U CIUIABOB
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHEBIE 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: buneTsl (MUCEMEHHBIN OTIPOC)
1. ATOMHO-KpUCTAJNIMYECKOE CTPOCHUE U OCHOBHBIE cBOMcTBa MeTailioB (IIpoBepounas
pabora)
2. JlerupoBannbie ctanu. L{BeTHbIe MeTaNIBI U CIIIaBbI HA UX ocHOBE (IIpoBepounas pabora)
3. Tepmudeckast 00paboTka MeTauioB u criaBoB (IIpoBepounas padoTa)

Dopma peanuzanuu: ITucemennas padora
1. CrinaBel xkenesa u yriaepoaa (ctanu u uyrynsl) (TectupoBanue)
2. Crpoenue u cBoiicTpa ciuiaBoB (TecTupoBaHue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne2)
Ornenka ompezensercss B coOTBETCTBUHU ¢ [lomoxeHneM o OauIbHO-PEUTHHTOBON CHCTEME IS
crynenroB HUY «MDBW» HUToroast olnieHKa omnpeaensieTcss HA OCHOBAaHUM COOTHECEHUsl TEKYILEen
OLICHKM W OLEHKH MO MPOMEXKYTOYHOM arrecrauuu. Ha ycmoTpeHue mnpenojaBaTens OUEHKA IO
MIPOMEKYTOUHOM aTTecTallid MOXKET OBITh BBHICTABJICHA IO CPEIHEH OIEHKH TEKYIIEro KOHTPOJIS:
"xopomio" - cpeansis oneHka ot 3,8 10 4,6 "oTiauuHo" - cpeansis oneHka ot 4,7 no 5,0

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OnieHOYHBIE MaTEpUAIIBI 10 AUCIUIIMHE PUBEJCHBI B (POH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. JTaGopaTopHBIi TPAKTUKYM T10 MaTeprasioBeaeHuto : Jms miaaamux kypcos / P. M. I'ony0Ouuk,
A. B. 3aiinieBa, B. M. Kauanos, u ap., Mock. sxepr. ua-t (MOU TY) . — M. : U3a-8o MDU, 1998 .
—6lc.

http://elib.mpei.ru/elib/view.php?id=3356;

2. I'ynses, A. I1. MeramioBenenue : yaeOnuk aiis By3oB / A. I1. I'ynse, A. A. I'ynsieB . — 7-e u3.,
nepepad. u gon . — M. : Anbsiac, 2011 . — 644 c. - ISBN 978-5-903034-98-7 ;

3. Matronusn B.M.- "OnepaTuBHasi TMarHOCTMKa MEXaHUYECKUX CBOMCTB KOHCTPYKIIMOHHBIX
matepuaiioB", M3narensctBo: "MD", Mocksa, 2006 - (215 c.)
https://www.studentlibrary.ru/book/ISBN590307247.html.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecrneyeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. Buneokondepennun (Maitaa, Coepmxasz, BK u np);

4. Aatunnaruar BY3.

13



5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

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 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep aynuropun, OcHanenue
HaAaNMMCHOBaHHUE
VYueOHbIC ayAUTOPUHN K-120, MamuHHbI# 3271 cepBep, KOHAUIMOHEP
JUJTA IPOBEICHUSA NBI]
JIEKIIMOHHBIX 3aHATUH U I'-200, Yuebnas napTa co CKaMbei, CTOJI IPEeno1aBaTes,
TEKYILETO KOHTPOJIA ayIUTOpHUs CTyJ, TpUOYHA, MYJIbTUMETUHHBIN

MIPOEKTOP, FIKPaH

VY4eOHble ayuTopun
JUTSL IPOBE/ICHUS
1ab0paTOPHBIX 3aHATUI

K-120, MamuHHBIN 3a11

cepBep, KOHIUITUOHED

VBI]
b-106a, napra, CTOJ NMPENoaBaTeINs, CTY, mKad s
Mertamtorpaduyeckas JIOKYMEHTOB, CTOJI ITUCbMEHHBIHN, TyMOa,
naboparopus JIOCKa MeJIOBasi, KOHIUITHOHEP, CTEH/T

nH(OPMAIMOHHBIN

VY4eOHble ayuTopun
JUIs IPOBEICHUS
IIPOMEKYTOUHOU

aTTecTalluu

K-120, MamuHHBIN 3a11

cepBep, KOHIUIUOHED

HBI]
b-412, Yuebuas CTOJI MPEeNoAaBaTeNs, CTOMI, CTYJ, JOCKa
ayIuTOpuUs MeEJIOBasi, KOMITBIOTEPHAsI CETh C BBIXOJIOM B

HHTepHeT, MyJIbTUMEIUUHBIN IPOEKTOP,
9KpaH, JOCKa MapKepHasi

b-418, YueOuas
ayIuTOpUs

CTOJI MPENOJaBaTeNsl, CTOJI, CTYJ, JOCKA
MEJI0Basi, KOMIIBIOTEPHAs CETh C BBIXOJIOM B
HHTepHeT, MyIbTUMEIUUHBINA TPOEKTOP,
JKpaH, J0CKa MapKepHas

b-407, YueOnas

CTOJI IpenioaAaBaTeiid, CTOJI, CTyJI, IOCKa

ayIUTOpHUS MEJI0Basl, MyJIbTUMEIUMHBIN ITPOEKTOP,
9KpaH, JOCKa MapKepHasi
ITomemenus g HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENIbHOM KomnerorepHslit MIMCBbMEHHBIN, BEIIATIKA JJIs OEXKbI,
paboThI YUTAJIbHBIN 3ai1 KOMIIBIOTEpPHAS CETh C BBIXO/I0M B

HHTepHeT, KOMIBIOTEP IEPCOHAIBHBIN,
IIPUHTEP, KOHTUIIMOHED

C-200, KomnbroTepHbIii
kiacce kad. "PMIulIM"

CTOJI, CTYJI, JOCKa MEJOBas,
MYJIbTUMEANMHBIA IPOEKTOP, IKPaH,
KOMIIBIOTEP EPCOHAIbHBIN

ITomemenus s
KOHCYJIbTUPOBAHUS

b-102, Kabuner
COTPYAHHUKOB

CTOJI J1sl pabOTHI C JOKYMEHTaMH, CTYI,
mkad A7 JOKYMEHTOB, IIKad I OCKIbI,
TYM6a, KOMIIBIOTEPHAA CETh C BBIXOIOM B
WNuTepHet, MHOTOQYHKIIMOHATBHBIN IICHTP,
KOMIBIOTEP NEPCOHATBHBIN, KOHIUIIMOHED

Bb-404/1, ITomenienue
COTPYJIHUKOB Kadeapbl
™

Kpecio pabouee, CTOI, CTO
KOMITBIOTEPHBIN, CTYI, KA AJs
JIOKYMEHTOB, IIKaQ 151 OAEHKIbI,
KOMITbIOTEpPHAS CETh C BBIXO/I0M B

WHTEpHET, KOMIBIOTEP IEPCOHANIBHBIN,
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MIPUHTEP, KOHTUIIMOHED

Ilomemmenust misa
XpaHeHUs
000pyI0BaHUs U
y4eOHOTr0 MHBEHTAPS

A-06a/2, Ckuan
kadeapsr TM

BeIIaIKa JJIS OJCKIbI
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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

ATOMHO-KpPUCTAJUIMUECKOE CTPOCHHE U OCHOBHBIE cBOMcTBa MeTauioB (IIpoBepounas pabora)
Crpoenue u cBoiicta criaBoB (TectupoBanue)

CrutaBsl xene3a u yriepoza (cranu u ayrynsl) (TectupoBanue)

Tepmuueckas o0paboTka MetaiuioB U cruiaBoB (IIpoBepounas pabota)

JlerupoBannsle ctanu. L{BeTHbIe MeTasuibl U ciiaBbl HAa MX ocHOBe (IIpoBepounas pabora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuurimHbl KM: L 2 3 4 >
pasjena Henens 4 7 11 13 16
KM:
1 ATOMHO-KpPUCTAJNINYECKOE CTPOCHUE U OCHOBHBIE
CBOMCTBA METAJLIOB

11 ATOMHO-KPUCTAJUINYECKOE CTPOCHUE METAJUIOB +
1.2 JeheKThl KpUCTATTMYECKOTO CTPOSHUS +
13 Hedopmarus metanios +
14 MexaHnueckue cBOiicTBa METaNIOB +

2 CrpoeHue u CBOICTBA CILUIaBOB
2.1 OCHOBBI TEOPUM KPUCTATIIN3ALNAN +
29 OcHoBHbI€ (a3bl U CTPYKTYPHBIE COCTABJISIOIIHNE +

] CILJIaBOB
2.3 Huarpammbl cocTostHUS 3 1 4 poaa +

3 CrnnaBel kenesa u yriaepoja (CTajlu U 4yTyHbl)
3.1 Jlmarpamma COCTOSIHHS «OKEJIe30-TIEMEHTHT) +
3.2 YTIepoaucThie CTaNH U YyTyHBI +

4 Tepmuueckas 00pab0oTKa METAJIIOB U CIIaBOB
4.1 Teopust Tepmudeckoit 00paboTKH +
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4.2 TexHOJOT s TEPMUYECKOH 00pabOTKH cTanu +
5 JlerupoBannsble ctaiu. L{BeTHbIE MeTaIbI U CIUIABBI
Ha X OCHOBE
51 Knaccudukanmst 1erupoBaHHbIX cTayiei. Biusaue +
' JICTUPYIOMIUX 3JIEMEHTOB Ha CTPYKTYPY CTayiel
5.2 [IpuMeHeHue JerupoBaHHbBIX CTaJIeH +
53 AJFOMUHUH U CIUIaBBI HA €r0 OCHOBE. Menpb U +
' CIUJIaBbl HA OCHOBE MU
54 TuTan U cruTaBbl Ha ero OcHOBE. JIerkoruiaBkue +
' MOAIIUITHUKOBBIC CIIIAaBhI (0a00UTHI)
Bec KM, %: | 20 20 20 20 20
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