MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuajabHocTh: 13.04.03 DHepreruyeckoe MANIHHOCTPOEHHE
HaumeHnoBanue o6pa3oBarejbHOI nporpaMMsl: IIpon3BoacTBO JHEPreTHYECKOro 000py10BaAHMSA
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
CIIEINAJIBHBIE BOITPOCBI MATEPUAJIOBEJIEHUSA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil
MPOrPaMMBblL:

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

1 cemectp - 5;
3 cemectp - 2;
BCero - /

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

252 yaca

1 cemectp - 16 yacos;
Jlekuuu 3 cemecTp - 16 yacos;
Bcero - 32 yaca

IIpakTHyeckue 3aHATHSA 1 cemectp - 16 yacos;

1 cemectp - 16 yacos;
JlaGopaTopHble pa6oThI 3 cemecTp - 16 yacos;
Bcero - 32 yaca

KoncyabTanum 1 cemecTp - 2 yaca;

1 cemectp - 129,5 yaca;
CamocTrosiTesibHasi padoTa 3 cemectp - 39,7 yaca;
Bcero - 169,2 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHOo YUeOHbIM IVIAHOM

HNnas koHTakTHas padora NPOBOJMTCS B PAMKAX YaCOB Ay AMTOPHbIX 3aHATHI

BKJIIOYAS:
KosnokBuym

JlabopaTopHasi paGora
TecTupoBaHue
PacueTrHo-rpaduueckasi padora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 1 cemectp - 0,5 yaca;
3auer ¢ o1leHKOH 3 cemectp - 0,3 yaca;
Bcero - (0,8 yaca
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(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Iens ocBoeHusi AMCHMIUIMHBI: L[enb OCBOCHUS MUCHUIUIMHBI COCTOMT B HM3YYCHHH BIHSHUS
0COOCHHOCTEH CTpoeHHs M (Ha30BBIX MPEBPAICHUNA KOHCTPYKIIMOHHBIX MaTEpPHAa-JIOB SHEPIETHYECKOTO
000pyJOBaHUs HA UX CBOMCTBA.
3amaun QUCHUILTHHBI
- (OpMHUpOBaHUE MIPEICTABICHHS O BIMSHUH JIC(PEKTOB KPUCTAUIMYECKOTO CTPOCHHUS Ha CBOMCTBA
JICTUPOBAHHBIX cTajiei u CIINIaBOB, IPUMCHACMBIX B OHCPI'CTUKE,
- IpHOOpPETEHUE HABBIKOB aHan3a (Pa30BBIX MPEBPAICHU, IPOUCXOISAIIIX B KOHCTPYKIIMOHHBIX
MaTepHaiax SHEPreTHYECKOro 000pyL0BaHHUS;
- M3y4eHHE BIHSHUS (Ha30BbIX MPEBPAIICHUI HA CBOWCTBA KOHCTPYKIIHOHHBIX MaTepHAIIOB
HEPTEeTHYECKOro 000pyIOBAHHUS;
- OCBOCHHE OCHOBHBIX IPHHIIMIIOB JICTHPOBAHUS U MEXaHU3MOB YIIPOYHEHHUS JICTHPOBAHHBIX
crajei u CIIJIaBOB, IPUMCHACMBIX B OHCPI'CTHUKE,
- OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEH (OpMHUPOBAHHS CTPYKTYPhI CBAPHBIX COCTHHEHUIT U3
JICTUPOBAHHBIX cTaje u CIINIaBOB, IPUMCHACMBIX B OHCPI'CTUKE,
- U3y4eHHE 0COOCHHOCTEH CTPOCHHSI METAJllIa CBAPHBIX COCANHEHHI JISTHPOBAHHBIX CTANCH
Pa3HBIX CTPYKTYPHBIX KJIACCOB;
- U3y4eHHEe 0COOCHHOCTEH CTpOCHHS 1 (POPMUPOBAHUS CTPYKTYPbl aHTUKOPPO3UOHHOW HAILIABKH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

3HaThb.

I1K-1 Cniocoben N J1-3nk-1 demoHcTpupyet

y4acTBOBATh B MPOBEACHUH
HAyYHBIX UCCIICIOBAHUI B
00J1aCcTH TTPOU3BOICTBA
00BEKTOB
npodecCuOHATbHON
NESTENIbHOCTH, a TaKXKe
KOHTPOJISI ¥ IMArHOCTUKH
CBOMCTB U CTPYKTYPHI
MaTepHaJIOB 3TUX OOBEKTOB

IIOHUMAHHUEC BIIUAHUSA
0COOEHHOCTEH CTPYKTYpHI Ha
CBOMCTBA KOHCTPYKIMOHHBIX
MaTepuaIoB SHEPTETHIECKOTO
000pyI0BaHUS

- Ha3HAY€HUE, IPUHLIMIIBI JIETUPOBAHUSA
BBICOKOXPOMHUCTBIX cTajiei peppuTHOrO,
beppUTO-MapTEHCUTHOTO, MAPTEHCUTHOTO
KJIACCOB U XPOMOHMKEJIEBBIX CTAJICH
ayCTEHUTHOTO KJIacca, IPUMEHSIEMBIX B
SHEPreTHKe, UX CTPOEHHE U CBOMCTBA;

- OCHOBHBIE THUIIbI KPUCTAJUINUECKUX
penieTok, 0003HaYeHUsT AaTOMHBIX
IIOCKOCTEH, IePEeKThl KPUCTAITMYECKOTO
CTPOEHHS U UX XapaKTEPUCTUKH;

- CTpOEHHUE, CBOMCTBA TBEP/BIX (a3,
MeXaHU3Mbl (POPMHUPOBAHUSI CTPYKTYPHI B
METAININYECKUX CUCTEMAX;

- IOHSTHE CTPYKTYPHOT'O KJlacca
JIETUPOBAHHBIX CTaJel, HA3HAYCHHUE,
MIPUHIIMIIBI JIESTUPOBAHUS CTajel
MEPJIUTHOTO KJIAcCa,IPUMEHSAEMBIX B
SHEpreTHKe, CTPOCHUE, UX CBOMCTBA;

- MUKPOCTPYKTYpPY, CBOICTBa U OCHOBHBIE
MIPUHIIMIIBI JIESTUPOBAHUS HUKEJIEBBIX U
TUTAHOBBIX CILJIABOB, IPUMEHSAEMBIX IS
MIPOM3BOJICTBA DHEPTE€TUYECKOTO
000pyIOBaHUs;

- CTPOEHHUE U CBOMCTBA
aHTUKOPPO3MOHHOW HaIUIaBKU;

- 3aKOHOMEPHOCTH (pa30BbIX MPEBpAIICHUN
IIPU IEPBUYHON U BTOPUYHOU
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Koa u HaumeHoBaHue
KOMIICETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KpPHUCTaNIN3AL[1 B HEPAaBHOBECHBIX
YCIIOBUSIX OXJIAXIECHHUS;

- (hopMupOBaHKE CTPYKTYPbI, CTPOCHUE U
CBOMCTBA CBAPHBIX COCIUHEHUN
PasIMYHbIX U3 CTaJeH CTPYKTYPHBIX
KJIACCOB, IIPUMEHSIEMbBIX B SHEPIE€THUKE.

YMETB:
- IPOBOJIUTH AHAJIN3 TEPMOKUHETUYECKUX
JyarpamMm pacrajia ayCTeHUTa;

- IPOBOJIUTH AHAIN3 JUarpaMm (Ga3oBoro u
CTPYKTYpPHO-(a30BOTO PaBHOBECHS,

- OIpeneNnsITh 00bEMHYIO 100 (a3bl U
pa3Mep 3epHa U aHAJIM3UPOBATh
MEXaHU3MBbI YIIPOUHEHUS CTanen
MEPJIUTHOTO KJIacca;

- QHAJIM3UPOBATh B3aUMOCBSI3U CTPYKTYP
CTaJiell IePIUTHOTO KJlacca, IapaMeTpoB U
BUJIa TEPMOOOPAOOTKHU U CBOMCTB, a TaKXkKe
MPUYHHBI U3MEHEHUS CTPYKTYPHI U
CBOMCTB B 3aBUCUMOCTH OT
TEpMOOOPAOOTKH, BBISIBISITH KPUTUUECKUE
TOYKHU IPEBPALCHUN B 3TUX CTAJIAX;

- OIICHUBATh CTPYKTYPY U (a30BbIil cOCTaB
10 MapKe JIETUPOBAHHOM CTalu
(aycTeHUTHOTrO, PEpPPUTHOTO,
MapTEeHCUTHOTO, (ePPUTHO-
MapTEHCUTHOTO KJIACCOB), a TAKkKe
000CHOBBIBAaTh Ha3HAYECHUE
TepMOOOPaOOTKH JJIsl ATUX CTaJIeH U
CTaperoIUX CIIIaBOB, AHATU3UPOBATh
BIIUSIHUE TEPMOOOPaOOTKH Ha CBOICTBA
ATUX MaTepUaOB;

- OTIPENIENSTh CTPYKTYPHEIE
COCTaBJISAIOLIME U UX KOJIMYECTBO Ha
pa3HBIX y4acTKaxX CBApHOTO COCIMHEHUS C
UCMOJIb30BAaHUEM TEPMOKHHETHUYECKHX
JyarpamMMm pacrajia ayCTeHUTa JUIs
MaTepHaoB, IPUMEHSIEMbIX B YHEPTE€THKE;
- Kiraccu(uIupoBaTh JeEeKTh CBAPHBIX
COEJIMHEHUH, IPUMEHAEMBIX B YHEPreTHKE
Y aHAJIM3UPOBATh IPUIHHBI UX
BO3HUKHOBEHUS U CIIOCOOBI
NPEOTBPALICHNS UX TTOSIBIICHHS,

- aHAJIM3MPOBATh BIIMSHUE BUJA CBAPKH Ha
CTPYKTYPY H CBOMCTBA CBApHBIX
COEJIMHEHUH U3 MaTepualloB,
MPUMEHSIEMBIX B YHEPTETHKE;

- AHAJIM3UPOBATh CTPYKTYPHO-(ha30BbIE
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Koa u HaumeHoBaHue
KOMIICETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

IPEBpalLCHHs B aHTUKOPPO3UOHHON
HaIUIaBKe, paclpeeIeHUe B Hel
XMMUYECKHX JIEMEHTOB U TBEPAOCTH, a
TaK)K€ IPUYMHBI BOSHUKHOBEHUS
HaNpsHKCHUH;

- aHAJIM3UPOBATh BIUSHUE CTENICHU
IUIacTHYeCKON Aedopmanuu u n1edeKkToB
KPUCTAJUIMYECKOr0 Ha CBOMCTBA
MaTepHaioB, IPUMEHSIEMbIX B SHEPIE€THKE.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlucuumianHa OTHOCHTCS K OCHOBHOHM TpogeccCHOHanbHOW 00pa3oBaTeNbHOW —Mporpamme
[IpousBoxacTBO 3HEpreTHyeckoro obopynoBanus (nanee — OIIOIT), HanpaBnenus: moaroroku 13.04.03
OHepreTuyeckoe MAIMHOCTPOECHUE, YPOBEHb 00pa30BaHus: BeIcLIee 00pa30BaHUE - MaruCTparypa.

bazupyercs Ha ypoBHE cpeHero o01ero oopa3oBaHus.

Pe3ynbpTarhl 00y4eHus, MojydeHHbIE P OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

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
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Hedexto 28 1 3 4 6 - - - - - 15 - Camocmoamesibhoe uzyuenue
KPHCTAJUTUUECKOTO meopemuueckoz0 mamepuana: I1on1rotoBka K
CTPOEHUs komnokBuymy Nel. IToarotoBka
KOHCTPYKIIMOHHBIX naboparopHoii padote Nel. [Tonroroska k
MaTepHaJoB 3aruTe J1adopatopHoil padoTs! Nel.
11 Hedextor 28 3 4 6 - - - - - 15 - H3yuenue mamepuanos 1umepamypHsLx
KPHCTAJUTUUECKOTO UCHOYHUKOG:
CTPOCHUS [1], c. 16-26, 43-59
KOHCTPYKIIMOHHBIX [10], c.15-23, 50-60, 144
MaTepHaloB
2 Crpoenue TBepabIX a3 22 3 4 - - - - - - 15 - CamocmosamensbHnoe usyuenue
u hopmupoBaHue meopemuueckozo mamepuana: I1onroToBka K
CTPYKTYPBbI tecty Nel. [ToaroroBka k 1abopaTopHBEIM
METAJUTMIECKHIX pabotam NeNe2,3. IToaroToBKa K 3amiure
CIUIaBOB nmabopaTopHbIX paboT NeNe2,3.
2.1 | Crpoenue TBepubixX (a3 22 3 4 - - - - - - 15 - H3yuenue mamepuanog 1umepamypHsix
1 GopMHpOBaHUE UCHOYHUKOG:
CTPYKTYPBI [17], c. 90-96, 118-120
METAJUTMIECKHIX [2], c. 64-71
CILJIAaBOB [3], c. 167-178, 183-189
[10], c. 154-166, 190-193, 285-290
3 Crasy nepiamTHOTO 41 4 4 4 - - - - - 29 - Camocmoamenvhoe usyuenue
KJacca meopemuueckozo mamepuana: IloaroToBka K
3.1 Cranu nepiauTHOro 41 4 4 4 - - - - - 29 - tecty Ne2. [ToaroroBka K 1abopaTtopHOi padboTe
KJacca Ne 4. TloaroToBka K 3aImuTe J1abOpaTopHOI

paboter Ne 4. [ToAroTOBKA K 3alIUTE PACUCTHOTO
3aJaHHUs.
Iloozomoeka pacuemmuvix 3a0anuii:

6




BrinonHeHe pacueTHOTO 3a/laHus
"IIpoBeneHNe KOJTMYECTBEHHON OLIEHKH
npeziena TeKy4ecTH U U3MEHEHUS TeMITEPaTyphI
XPYIKO-BS3KOT0 Iepexo/ia Mo rnapaMeTpam
CTPYKTYpHI"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[4], c. 4-15, 18-33
[5], c. 3-12
[10], c. 86-92
[11], c. 399-403

4 BricokoxpomucThie 34 - 22 - Camocmosamenvhoe usyuenue
KOpPO3MOHHOCTOMKHE meopemuueckozo mamepuana: I1oaroToBka K
CTaJIM MAPTEHCUTHOTO, tecty Ne3. [ToarotoBka K 1abopaTtopHOii padboTe
MapTEeHCUTO- No5. [ToaroToBka K 3amuTe J1abopaTOPHOI
(beppuTHOTO U paboTsr Ne5.
(heppUTHOTO KITaCCOB. H3yuenue mamepuanos 1umepamypnolx
XpOMOHHKEIEBbIC UCHOYHUKOB:
CTaJIH ¥ CTUIaBbI [2], c. 285-291
ayCTEHUTHOTO KJacca [4], c. 40-52
4.1 BricokoXpoMUCTEIE 34 - 22 - [11], c. 297-299, 312-323, 394-399
KOPO3MOHHOCTOMKHE
CTaJIM MapTEHCUTHOTO,
MapTEHCHUTO-
(beppuTHOTO U
(heppuUTHOTO KJIACCOB.
XPOMOHUKETIEBBIE
CTaJIH ¥ CIUIaBbI
ayCTEHUTHOIO KJlacca
5 CrutaBeI Ha OCHOBE 19 - 15 - CamocmosamensbHnoe usyuenue
HUKEJS] U TUTAHA. meopemuyeckozo mamepuana: 1101roToBKa K
5.1 CrnaBbl Ha OCHOBE 19 - 15 - TecTy Ne4.
HUKEJISl U TUTaHA H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], c.334, 336-337, 355-361
[2], c. 328-340
[3], c. 380-382
[11], c. 406-416, 491-503
DKk3ameH 36.0 0.5 - 335




Bcero 3a cemecTp 180.0 16 16 16 0.5 96 335
Hroro 3a cemecTp 180.0 16 16 16 0.5 129.5
6 JledexThl cBapHBIX 12 2 4 - - 6 - CamocmosmenbHoe uzyuenue
COCMHEHU I meopemuueckozo manmepuana: Ilonroroska x
6.1 JedexThl cBapHBIX 12 2 4 - - 6 - nabopaTopHoit pabore Ne6. [Toaroroka k
COEIMHEHUN 3ammuTe J1abopatopHoii pabote Ne 6.
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:
[8], ¢.207-210
[9], c. 82-93, 97-108
7 3aKOHOMEPHOCTH H 13 4 4 - - 5 - CamocmoamensHoe usyuenue
MEXaHHU3MBI (ha30BBIX meopemuyeckoz0 mamepuana: I1onroroBka K
MpEBpPALIEHUH TPU KosutokBuymy Ne2. [ToaroroBka k
NEPBUYHON U nmabopaTopHoii pabote Ne7. IloaroroBka x
BTOPUYHON 3ammre J1abopaTopHOi paboThl Ne7.
KPHUCTAJUTH3aLUH B H3yuenue mamepuanog 1umepamypHsix
HEepaBHOBECHBIX UCHIOUHUKOB:
YCIIOBUAX OXJIXKICHUS [17], c. 223-228, 231-235
7.1 3aKOHOMEPHOCTH U 13 4 4 - - 5 - [6], c. 51-55
MEXaHU3MBI (Ha30BBIX [7], c. 163-169, 274-275
MpeBpameHuid Ipu [10], c. 148-153
NEPBUYHON U
BTOPUYHON
KPHUCTAJUTH3aLuH B
HEPaBHOBECHBIX
YCIIOBUSIX OXJIaXICHHS
8 ®dopmupoBaHUe 18 6 4 - - 8 - CamocmosamensHnoe usyuenue
CTPYKTYpBI MeTalIa meopemuueckozo mamepuana: IlonrotToska k
CBapHbIX COEAVHEHUN. komokBuymy Ne3. IToarotoBka
Crpoenue mMetamia naboparopHoii padote Ne8. [Tonroroska k
CBapHBIX COETMHEHUI 3amuTe 1abopaTopHOU paboThl Ne 8.
cTajei pa3HbIx H3yuenue mamepuanos 1umepanmypHsix
CTPYKTYPHBIX KJIACCOB UCOYHUKOG:
8.1 dopmupoBanue 18 6 4 - - 8 - [9], c. 6-13, 30-53

CTPYKTYpbI MeTaIa
CBapHBIX COEIUHEHUI.
Crpoenue meranna
CBapHBIX COEIUHEHUI
cTaneil pasHbIX

[12], c. 82-92




CTPYKTYPHBIX KJIACCOB

9 AHTHKOPPO3UOHHAS 11 4 4 - - 3 - CamocmoamensHoe usyuenue
HarlaBKa ayCTeHUTHOMN meopemuueckozo mamepuana: I1oaroToBka K
CTaJIM Ha IEPJIUTHYIO koyutokBuymy Ne 4. [ToaroToBka k
9.1 . AHTUKOPPO3HOHHAS 11 4 4 - - 3 - naboparopHoi padote Ne9. [Tonroroska k
HaIlTaBKa ayCTEHUTHOM 3amuTe 1abopaTopHOi paboTsl Ne 9.
CTaJIM Ha TEPIUTHYIO H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[9], c. 54-60
3adeT ¢ OLIEHKOH 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 72.0 16 16 - 0.3 22 17.7
Hroro 3a cemecTp 72.0 16 16 - - - 0.3 39.7
HUTOIro 252.0 - 32 32 16 2 - 0.8 169.2

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




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Jlechexmbl kpucmannuuecko2o cmpoenus KOHCMPYKYUOHHBIX MAMEPUATLO8

1.1. leheKThl KPUCTAIUINYECKOTO CTPOEHHSI KOHCTPYKIIMOHHBIX MaTepUaJIOB

Tunbl qucnokanuii, BekTop broprepca. CrocoObl IBMKEHUS TUCIOKAIMNA: KOHCEPBATUBHOE U
HEKOHCEPBATUBHOE IepeMelleHre. BnusgHue nuciokanuii Ha JeOpMALMOHHOE YIPOUYHEHHUE.
YacTuuHble JUCIOKAIMM M Je(eKThl yNakoBOK. B3auMoneiicTBue aroMoB mpumeceid ¢
JUCIOKAUAMU M JAedexkTaMu yrnakoBOK. ManoyrioBble U OOJIBIIEYIJIOBBIE TPAHULBI 3EPEH.
Korepentnas rpanuna. Metoapl onpenesieHus pa3Mepa 3epHa.

2. Cmpoenue meepdbzx d)a3 u d)opMupoeaHue CImMpYyKmypbl Memaiiud4ecKux cniaeos

2.1. Ctpoenue TBepabIX (a3 u GopMUPOBAHHUE CTPYKTYPhI METAIUTMYECKUX CILIABOB

VYnopsiioueHHble TBepAble pacTBOpbl. IIpomexkyTouHsle (a3bl IMOCTOSHHOIO —COCTaBa.
OnexTponnble coenuHenus (haszer FOm-Posepu), curma-dassl, ¢asel JlaBeca U mpoMeKyTOUHBIC
¢a3pl BHepeHUs. Y ciloBUs 00pa30BaHus U CBOMCTBA 3TUX (a3. JluarpaMmbl paBHOBECHS B cllydyae
oOpa3zoBanus 1mogoOHbIX (a3. CBoiiCTBa CIIaBOB MpPH HATUYMU 3TUX (a3 B CTPYKType CIUIABOB.
VYcnoBust obpazoBanuss u (opma 3aponsimia HoBOM (as3bl. Poct ¢assl. HopmanbHblii pocr,
KOHTPOJIMPYEMBIN TpoueccaMu TudQy3un: MPEeBpaIlIeHUs] MPHU TMOCTOSHHOM U W3MEHSIOMIEMCS
coctaBax (auddy3snoHHoe mpeBpaiieHue). MapTteHcuTHoe —mpeBpaiieHue. OcoOeHHoCTH
MapTEHCUTHOTO MPEBpAIlCHHs B CIUIAaBaX HAa OCHOBE jKeie3a. Pacmaj mepechlmeHHOro TBEpAOTo
pactBopa. [IpomexxyTouHoe (6eHUTHOE) NpeBpallleHUe; TeMIIepaTyPHbIH HHTEpBAJl U KHHETHKA.

3. Cmanu nepaumno20 Kiaccd

3.1. Cranu nepJMTHOTO Kilacca

[Tyt TIOBBITIICHHUSI TTPOYHOCTH KOHCTPYKIIMOHHBIX MAaTEPUAIIOB, MPUMEHSIEMBIX B YHEPreTHKE:
VIPOYHEHHWE TBEPJAOTO pacTBOpa, YIOPOYHEHHE 3a CYET TMEPJIMTHON  COCTaBISIONICH,
neGOopMalMoOHHOe, UCIIEPCHUOHHOE, 3epHOTpaHNMYHOE yrnpouyHeHne. (OCHOBHBIE JIETHPYIOIINE
DIIEMEHTHI CTajel MepIUTHOrO Kijacca M WX BIHMSHHE HAa CBOWCTBA TBEPJAOrO pPacTBOpA.
B3aumojelicTBHe JICTUPYIONIMX JJIEMEHTOB C yriiepoaoM. llpenBapurensHas W OCHOBHAs
TepMHuueckas 00paboTka cTanel mepIuTHOTO Kilacca.

4. BblCOKOXDOMucmble KODOS’MOHHOCI’I’IOZ;KU@ cmaiu MapmeHCcuntHo2o, MapnmeHcunio-
d)eppumHozo u d)eppumHoeo Kaaccos. XpoMoHukenesble Cmany i Cniasbl ayCmeHumno20 Kiaccad

4.1. BBICOKOXPOMHUCTBIE KOPO3MOHHOCTOMKHE CTATH MapTEHCUTHOTO, MAPTEHCUTO-(EPPUTHOTO
U (eppUTHOTO KJIaccoB. XpPOMOHUKEJEBbIE CTAJIN U CIIJIaBbl AyCTEHUTHOIO Kiacca

BimsiHue xKOHUEHTpanuu yriiepoaa U JONOJHUTENBHOTO JIETUPOBAHUS Ha CTPYKTYPY M CBOM-
CTBa BBICOKOXPOMHCTBHIX cTanell. Tepmuueckas obOpaboTka craneil deppuTHOoro u Qeppuro-
MapTEHCUTHOTO KJIACCOB. BiusHHE CTPyKTypbl Ha KOPPO3HOHHYIO CTOMKOCTh. (COOTHOIIECHHE
XpoMa U HHKens, HeoOxoaumoe s (POpMUPOBaHMS AayCTEHUTHOW CTPYKTYpbl. BrusHue anbda-
¢da3pl, BENIWYMHBI 3€pHAa, CcUrMa-(a3bl Ha KAPONPOUYHOCTb, KOPPO3HMOHHYIO CTOHMKOCTH U
TEXHOJIOTUYECKHE CBOMCTBA ayCTEHMTHBIX cTaysed. CraOunu3anusi ayCTEHUTHBIX —CTajel
npucagkaMyd TUTaHa U HUoOWsA. Tepmuueckas oOpaOoTKa ayCTEHUTHBIX cTajeil ¢ oaHoda3HOMI
cTpykTypoil. CTamy ayCTeHMTHOTO KJlacca ¢ MHOTO(a3HOW CTPYKTYpOH. AYCTEHHUTHBIE CTald U
CIUIaBBbI C KapOUHBIM YIIPOYHEHUEM, UX TepMHUecKas 00paboTKa. AyCTEHUTHBIE CTAIM U CIUIaBbI C
UHTEPMETAUTUAHBIM  yIIpouHeHHueM. Tepmudeckas o0paboTka, oOecrneuynBaromas Haubosee
BBICOKHE KapOIPOYHBIE CBOMCTBA.

5. Cnnaswvl Ha 0cHO8e HUKENS U MUMAHQA.
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5.1. CriytaBBI Ha OCHOBE HHKEISA M TUTaHa

CrutaBel Ha OCHOBE HHKEJS: OOOCHOBAHHUE JICTUPOBAHUS >KAPOCTOMKHX W KAPOIPOUHBIX
crutaBoB. Tepmudeckast 00pabOTKa HUKENEBBIX CIUTABOB. THTaH ¥ CIUTaBBl HA €r0 OCHOBE. MeTOo bl
MOJIYYCHUS] THUTaHa W OCHOBHBIC cBoWcTBa. CIUlaBpl Ha OCHOBE THUTaHA: Kilaccuukanus,
TepMUYecKas 00paboTKa U 00JIaCTH TPUMEHEHHUS.

6. [lechexmubl ceapHbix coeOuHerul

6.1. lehekThl CBapHBIX COCAMHEHUI

Knaccudukanus nedhexToB cBapHbIX COeIUHEHHN. ['opsiune TpelnHbl: KPHCTaJUTU3alHOHHbIC U
HOJICOJIUIYCHBIC, TIPUYMHBI BO3HMKHOBEHHUS, MEpbl OOpbOBI. XOJIOAHBIC TPEHIMHBI, MPUYUHBI
BO3HUKHOBEHUsI M Mepbl 00ppObl. OOpa3oBanue mop U (PJIOKCHOB B CBApHBIX COCAWHCHUSIX.
JedexTsl, XapaKTepHbIC JJIsl CBAPHBIX COCIMHEHHI TP AJIEKTPOHHO-TY4EBOW CBapKe.

7. 361KOHOM€DHOCWZL[ U mMexarusmbl d)a306blx npegpameﬂud npu I’leDGM"IHOI:i u SH’ZODMLIHOIZ
Kpucmaiiu3ayuu 6 HEpAeHOBECHbIX VCIIOBUAX OXAANCOCHUS

7.1. 3aKOHOMEPHOCTH ¥ MEXaHU3MbI (Pa30BBIX MPEBPALLICHUN MPU NEPBUYHON U BTOPUUHOM
KPUCTALIN3AIUN B HEPABHOBECHBIX YCIIOBUSAX OXJIAXKICHUS

BnusiHue ckopocTH HarpeBa W OXJAXKACHUS Ha TeMmIeparypbl (Da30BbIX MPEBpPALICHHIA.
HepaBHOBecHass KpHUCTAUTM3ANKS CIIABOB C ITOJIHOM PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJOM
cocrossHuu. Koadduuuent pacnpenenenus. Kpucrtamnmzanusi 5BTEKTHKA UM TMEPUTEKTHKU B
HEPABHOBECHBIX YCIIOBUSAX. Pollb cTpoeHus Mex(da3HbIX TpaHUI] B (Pa30BBIX MPEBPAIICHHSIX.
['omorennoe ((haykTyalluOHHOE) H TeTeporeHHoe 3apoxiaeHue (a3. Buusnue ckopoctu
OXJIAKJICHUS HA XapaKTep BhIICICHUS HOBOU (a3bl. OOpazoBaHUE BTOPUIHOTO TBEPIOTO PACTBOPA.
OBTEKTOMJHOE TpeBpamieHue (kBasudBTekTouza). OOpa3zoBaHHE CTPYKTYpbl BHAMAHIITETTA.
Kunernka (a3oBbIX MpeBpaieHui.

8. Dopmuposanue cmpyKmypbl MEmaiila CeAPHbIX coeQuHeHUll. CI’I’ZDOQHMQ memaiiia C6APHbIX
coeQuHeHull cmaeu PA3HBIX CMPYKNTYPHBbIX KI1ACCO6

8.1. ®opmMupoBaHUE CTPYKTYpPhl METAJIa CBAPHBIX coeqnHEeHU. CTpoeHue MeTaia CBaApHBIX
COECIMHEHUH CTAJIEH Pa3HbIX CTPYKTYPHBIX KJIaCCOB

Hedextsl cBapHbIX coenuHeHHi. Kpucramnuzanus metanna mBa. CTpyKTypa CBapHBIX IIBOB
METAJIJIOB U CILNIaBOB 0€3 MOJUMOP(HBIX MpEeBpalleHuid M ¢ HNOJUMOP(GHBIMH HPEBPALICHUSIMHU.
[IpeBpainieHuss B 30HE TEPMUUECKOTO BIMSHMS IIPU CBAPOUYHOM HArpeBe M OXJIaXKIeHUU. BrnusHue
TEPMHUYECKOTO IIMKJIa CBapKUM Ha CTPYKTYpy MeTajla CBapHbIX coenuHeHuid. CTpykTypa u
MpeBpallleHusl B CBAPHBIX COCOUHEHHSIX CTalle TMEepauTHOro Kkiacca (yrIepoAHCTHIX,
HU3KOJIETUPOBAHHBIX 03 KapOum000pa3yomux W C KapOumao00pa3yromUMH 3JIEMEHTAMH):
MpeBpalleHs TpU HEPaBHOBECHOM HAarpeBe BbIIIE TeMIleparypbl (Da3oBBIX MpeBpalleHul;
IIpEeBpaIeHHs] MIPU HEMPEPHIBHOM OXJIAXKIACHUU C TEMIEparyp Bbllle Kputuyeckux. CTpykTypa u
MpEBpAIlCHUs] B CBAapHBIX COEAMHEHUSX CTaJled ayCTeHUTHOTO KJjacca: MpeBpallleHHs Mpu
HEPaBHOBECHOM HarpeBe BbIlIE TeMIepaTypbl (ha30BbIX MPEBpALlEHUI; NpeBpaIleHusl Mpu
HEIMPEPHIBHOM OXJIAKJIEHUU C TeMIlepaTyp Bbille KpuTudeckux. CTpykTypa W MpeBpalleHus B
CBapHBIX  COENMHEHHUSAX CcTajed (eppuTOo-MapTEeHCUTHOTO  Kiacca: MpeBpallleHus Mpu
HEPAaBHOBECHOM HAarpeBe BBINIE TeMIEpaTypbl (Ha30BbIX MPEBPAIllEHUI; TPEBpaIICHUs TMpU
HENPEPHIBHOM OXJIAXACHUU C TEMIIEPATyp BbIIIE KPUTHUECKUX. TepMHuueckas oOpaboTKa CBapHBIX
COCIMHEHUHN YTIEPOAUCTHIX, HU3KO- M CPEIHENErUPOBAHHBIX CTajl€il, BBICOKOJETMPOBAHHBIX,
XPOMHCTBIX M XPOMOHHKEJIEBBIX cTajeii. O00CHOBaHME BHIOOpA TEPMHUUECKOW 00pabOTKH, UCXOS
U3 CTPYKTYpbI, CBOWCTB M YycHoBHH paboTel m3fenusi. KapOumooOpa3oBaHue mpu OTIYCKE B
CBapHBIX 1IBaX JIETMPOBAaHHBIX CTaJeH.
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9.

dopMHUpOBaHHE
BO3HUKAIOIIAE IIPU HAIUIaBKE.

9. AHmMUKOppPO3UOHHASL HANAABKA AYCMEHUMHOU CMAAU HA NePIUMHYIO

1. . AHTUKOpPPO3MOHHAs HAIUIABKA ayCTEHUTHOM CTAJIM HA NEPIIUTHYIO
CTPYKTYpbl HAIUIAaBKH. TepMHYECKHM LMK HamjaBku. HanpsokeHus,
pacmpenesieHne JIETHMPYIOLIMX 3JIEMEHTOB W yriepoja B

AHTUKOPPO3MOHHON HariaBke. MUKpPOCTPYKTYpa OCHOBHBIX 30H HaIlJIABKH.

3.3. TeMbl NpaKTHYECKUX 3AHATHI

1. ITpyHUMIIBI JIETUPOBAaHUS XPOMOHUKENEBBIX cTajell (2 yaca);

2. OmnpeneneHne BEIMYMHBI 3epHA METOAAMHU KOJIMYECTBEHHON MeTayutorpadun (4 daca);

3. Onpenenenne 00beMHOM 107U (a3 METOIaMU KOJIMYECTBEHHON MeTaiorpadun (2 yaca);
4. . MexaHM3MBI YIIPOYHEHHUS B CTAJISIX HEPIMTHOTrO Kiacca (2 Jaca);

5. IlpuHLIMIIBI IETMPOBaHUS CTAJIEH MEPIUTHOTO Kiacca (2 yaca);

6. [IpuHIMIIBI TerMPOBaHKS BEICOKOXPOMHUCTBIX CTajel (peppUTHOTO, MAPTEHCHUTO-
(GeppuTHOrO ¥ MapTEHCUTHOTO KJ1accoB (2 yaca);

7. OcoOeHHOCTH BBIIIOJIHEHUS PacUE€THOIO 3a7aHus (2 yaca).

3.4. Tembl 1a60paTOPHBIX padoT

1. CtpyKTypa aHTUKOPPO3MOHHOMN HAIlJIaBKU ayCTEHUTHOM CTaJu Ha MEpIUTHYIO (4 yaca);
2. CtpyKTypa MeTajlla CBapHbIX COeAMHEHUN (4 yaca);

3. IlpuMeHeHne TEPMOKMHETHYECKUX AUarpaMM JUIsl UCCIIEI0BaHUS CTPYKTYPhI CBAPHBIX
coeMHEHUH (4 Jaca);

4. Makpo- 1 MEKpoe(heKThI MeTaJlIa CBApPHBIX COeNMHEHH (4 Jaca);

5. 3akaika U CTapeHHe CTaJei U CIIaBOB, HE UMEIOIIMX MOJIUMOP(HBIX MpeBpalleHuit (2
yaca);

6. CTpyKTypa U CBOMCTBAa KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTaJIeH MEpIUTHOrO Kiacca (2
yaca);

7. Tepmuueckast 00paboTKa JETHPOBAHHBIX CTallel MEepIUTHOTO Kiacca (2 Jaca);

8. AHan3 TEPMOKMHETUYECKUX TMarpaMM pacraja nepeoxaaKJeHHOr0 ayCTeHUTa
JIETUPOBAHHBIX cTanei (2 yaca);

9. AHanu3 nmuarpamMm (a3oBOro U CTPYKTYpHO-(a30BOT0 paBHOBECHSI IByXKOMITOHEHTHBIX
cru1aBoB (2 yaca);

10. Bnusinre xon0/1HOM MmiacTU4YecKoi neopMaliny Ha CTPYKTYpY U CBOWCTBa MeTayljioB (4
qaca);

11. CtpyKkTypa U CBOWCTBA BHICOKOXPOMUCTBIX M XPOMOHMKEIJIEBBIX JIETUPOBAHHBIX CcTanen (2
qaca).

3.5 KoncyabTanuu

~ow

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

Koncynpramus mo pazgeny "JepekTsl KpHCTAUIMYECKOTO CTPOCHHS KOHCTPYKIIMOHHBIX
MaTepHaioB" MPOBOJIUTCS NEPE IK3aMEHOM

Koncynprammuss mo pasznmeny "Ctpoenue TBepablx (a3 u (hopMHpoBaHHE CTPYKTYpPHI
METAUTMYECKUX CIJIABOB" MPOBOJUTCS NEPE IK3aMEHOM

Koncynbranus no pazaeny "Cranu nepiauTHOro kiacca" mpoBOAUTCS MEpe]] IK3aMEHOM
Koncynpramuss mo  pasmeny  "BBICOKOXpOMHMCTBIE ~ KOPO3MOHHOCTOMKHE  CTaJIH

MapTEHCUTHOTO, MapPTEHCUTO-(PEPPUTHOTO U (HEPPUTHOTO KIACCOB. XPOMO-HUKEIIEBbIE
CTaJld M CIUIaBbl ayCTEHUTHOro Kiacca. CruiaBbl Ha OCHOBE HHKENs" MPOBOJIUTCS Mepen
9K3aMEHOM
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5. Koncynpranusa no pasgeny "CriaBbl Ha OCHOBE HUKENIS UM TUTaHA' NMPOBOJUTCS MEPEN]
9K3aMEHOM

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

3araHupOBaHHBIE Pe3yabTaThl 00yUEHUs MO

Howmep paznena auciuruinHs (B

O1eHOYHOE CPEACTBO

Konant
JUCLUATIIINHE COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHHUE)
WHIUKaTOPOB
(B COOTBETCTBUH C pazfenoM 1) 1/2|3]4]5][6]7]|8]9
3HaTh:
(hopMHUpOBaHKE CTPYKTYPHI, CTPOSHHE U CBOMCTBA Komnoxsuym/Kosmnokuym Ne3
CBAPHBIX COEAUHEHUI PA3JIUYHBIX U3 CTaJICh «DopMHUpOBaHUE CTPYKTYPhI METaJLIa
CTPYKTYPHBIX KJIaCCOB, IPUMEHSAEMBIX B N-3nk-1 + CBapHbIX coennHeHni. CTpoeHue Merasia
JHEpPreTUKe CBapHBIX COCAVMHEHUN CTAJIEH Pa3HBIX
CTPYKTYPHBIX KJIaCCOB)»
3aKOHOMEPHOCTH (Pa30BBIX MPEBPAIICHUN TIPH KommoxkBuym/Kommokuym Ne 2
IIEPBUYHON ¥ BTOPUYHOM KPUCTAJIIN3ALUU B NJI-3nk-1 + «3aKOHOMEPHOCTH (Pa30BbIX MpPEBpALICHUN
HEPABHOBECHBIX YCIOBUIX OXJIAXKICHUS B HEPABHOBECHBIX YCJIOBUIX OXJIAXKJICHUS»
CTPOCHHUE U CBOMCTBA aHTUKOPPO3UOHHOM V-3 + KOJ‘IJ‘I?KBI/IYM/KOJ‘IJ‘IOKBI/I}/M No il «CtpoeHue
HAIUIaBKU Y CBOMCTBA aHTUKOPPO3MOHHOM HaIlJIaBKK»
MHUKPOCTPYKTYpPY, CBOMUCTBA U OCHOBHBIE TectupoBanne/Tect Ne 4 «Hukens u TuTan
TNPUHIATIB JICTUPOBAHUS HUKE/ICBBIX M THTAHOBBIX | 1 -3nk4 + Y UX CIUIaBbI»
CIUIaBOB, IIPUMEHSEMBIX I IPOU3BOJICTBA
SHEPreTHYECKOro 00opy10BaHuUs
MOHSTHE CTPYKTYPHOT'O Kjlacca JernpOBaHHbIX TectupoBanue/Tect Ne 2 «Cranu
CTaJ'IeI:/I, Ha3Ha4Y€HHE, IPUHIIMIIBI JIESTUPOBaHUS VT-3mc1 + NEPIUTHOTO KJlacca
cTaJiel IepIAUTHOIO KJlacca,IPUMEHSIEMBIX B
YHEPreTHKE, CTPOCHUE, MX CBOMCTBA
CTpOEHHE, CBOICTBA TBEPABIX (a3, MEXaHU3MbI TectupoBanue/Tect Nel «Crpoenue,
(bopMHpOBaHUS CTPYKTYPbI B METAJUTMYECKUX VT-3mc1 + CBOMWCTBA TBEP/BIX (a3 METATITNUECKUX
cCUCTEMax cucteM. Mexanu3msl (OpMUPOBAHUS
CTPYKTYPBI B METAJUINYECKUX CUCTEMAX))
OCHOBHBIE TUIIBI KPUCTAIUINYECKHUX PEIIETOK, Komnoksuym/KomnoxBuym Nel «OcHOBHBIE
0003HaYeHHs ATOMHBIX IJIOCKOCTEH, 1e(EKThI VT-3mc1 + THUIIBl KPUCTAININYECKUX PELIETOK U
KPUCTATTNYECKOTO CTPOSHUS U UX ) neeKThl KPUCTANINYECKOTO CTPOEHUS
XapaKTEPUCTUKU METAJIJIOBY
Ha3Ha4YeHHe, MPUHIIUIIBI JIETUPOBAHUS N/1-3nk-1 + TectupoBanue/Tect Ne 3
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BBICOKOXPOMHUCTHIX cTajielt hepputTHOTO, heppuTo-
MapTEHCUTHOTO, MAPTEHCUTHOT'O KJIaCCOB U
XPOMOHHUKEIIEBBIX CTAJICH ayCTEHUTHOTO KJjlacca,
MIPUMEHSAEMBIX B YHEPTreTUKE, UX CTPOCHUE U
CBOICTBa

«BI)ICOKOXPOMI/ICTBIC U XPOMOHUKCIICBBIC
JICTUPOBAHHBIC CTAJIN

YMmerh:

aHAJIM3UPOBATh BIMSHHUE CTCTICHU IJIACTUYCCKOM
nedopmaruu u 1e)eKToB KPUCTAIUTMUECKOTO Ha

JlaGopaTopHas paborta/3amnura
naboparopHoii pabotel Nel «BnustHue

CBOICTBa MaTepHaoB, IPUMEHSIEMBIX B T3 XOJIOJTHOM IIacTUUYEeCcKOi nedopMaliuy Ha
SHEPTeTHKE CTPYKTYPY M CBOMCTBA METAJJIOBY
aHAJIM3UPOBATh CTPYKTYPHO-(a30BbIe JlaboparopHas pabota/3ammura
IIPEBPALICHMS B AHTUKOPPO3UOHHON HaIlIaBKe, naboparopHoit pabotel Ne 9 «CtpykTypa
pacmpezieieHrne B Hell XUMUYECKHX JIEMEHTOB U N -3nk-1 AHTUKOPPO3HOHHOM HAIUIABKU ayCTEHUTHOU
TBEPJIOCTH, & TAK)KE MPUIHHBI BOSHUKHOBEHHS CTaJIM Ha TICPIIUTHYIOY»

HaNPsHKEHUN

aHAJIM3UPOBATh BIMSHUE BUA CBAPKU HA JlaGoparopHas pabora/3amura
CTPYKTYpY U CBOICTBA CBapHBIX COETUHEHUH U3 NJ1-3nk-1 naboparopHoit pabotel Ne 8 «CtpykTypa
MaTEepHaJIOB, IPUMEHSIEMBIX B YHEPTETHKE METaJuIa CBAPHBIX COSTUHEHHIN
KJIaCCU(PUIIUPOBATH N€PEKTHI CBAPHBIX JlabopaTopHas pabora/3amnura
COEIMHEHUH, IPUMEHSIEMbIX B SHEPreTHKE U V-3 nabopatopHoii paboTsl Ne 6 «Makpo- u
aHAJM3UPOBATh MPUYNHBI UX BOSHUKHOBEHHUS U MHUKPOZe(PEKTHI MeTalljla CBapPHBIX
Croco0bl NPEAOTBPALICHUS UX TOSBICHUS COEAMHEHUI»

OTIPEIEIATh CTPYKTYPHBIE COCTABIISIONINE U UX JlabopaTopHas pabora/3amnura
KOJINYECTBO Ha Pa3HbIX y4acTKaX CBAPHOTO nabopatopHoii pabotsl Ne 7 «IIpumenenue
COEJIMHEHUS C UCII0JIb30BaHUEM N/1-3nk-1 TEPMOKMHETUYECKUX JUarpamm Jiist
TEPMOKHMHETUYECKHX JMarpaMM pacrajia ayCTeHUTa UCCIIEIOBaHUS CTPYKTYPBI CBAPHBIX

IUTsS MAaTePHAJIOB, IPUMEHIEMBIX B DHEPTETHKE COCIMHEHUI

OLIEHUBATh CTPYKTYPY U (pa30BbIii cocTaB 1o Mapke JlaGopartopHas pabora/3amura
JIETUPOBAHHOM CTalu (ayCTEHUTHOT O, (GEePPUTHOTO, naboparopHoii paboTel Ne5 «CTpykTypa,
MapTEHCUTHOTO, (PEPPUTHO-MAPTEHCUTHOTO V-3 CBOWCTBa, TepMHUUECKass 00paboTKa

KJIaCCOB), a TAKKE€ 0OOOCHOBBIBATh HA3HAUCHHUE
TepMOOOPAOOTKH IS TUX CTAJNCH U CTApPEIOIINX
CIUTaBOB, aHAJIM3UPOBATH BIIMSTHHC

BBICOKOXPOMUCTBIX U XPOMOHUKCIICBBIX
JICTUPOBAHHBIX CTaJICfI, a TaKKe
CTapCrouX CIJIAaBOB»
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TepMO0OpPaObOTKH Ha CBOMCTBA ITUX MAaTEPHUAJIOB

aHAIM3UPOBATh B3aUMOCBSI3H CTPYKTYp CTajei
MEPIUTHOTO KJIacca, apaMeTpoB U BUIa
TepMOOOPAOOTKH U CBOMCTB, a TAKKE MIPUIUHBI

JlaboparopHast pabota/3ammmura
nabopaTopHoit pabotel Ne4 «CTpykTypa,
CBOWCTBA U TepMHUYECKasi 00paboTKa

W3MEHEHHS CTPYKTYPbI U CBOMCTB B 3aBUCHMOCTH L3 KOHCTPYKIIMOHHBIX JIESTHPOBAHHBIX CTaJICH
OT TepMOOOPaOOTKH, BHISABISATH KPUTHUECKUE MIEPJIMTHOTO KJIaccay
TOYKH NPEBPAICHHUIA B ITUX CTAJISAX
OTIpeeIsAThH 00BEMHYIO JI0JTE0 (Da3bl U pazMep Pacuerno-rpaduueckas padora/3amura
3epHA U aHAJIM3UPOBATH MEXaHU3MBbI YIIPOYHCHUS N JT-3mk-1 pPacyeTHOTrO 3aIaHusI
CTaJIeW MEPIUTHOTO KJacca
MPOBOJIUTH aHAJIU3 TUarpamMm (Ga3oBOro u JlaboparopHas pabota/3ammura
CTPYKTYpHO-()a30BOTO PaBHOBECHSI naboparopHoil paboTel Ne 2«Ananus
N I-3nk-1 nuarpamm azoBOro U CTPYKTYpHO-
(ha30BOT0 paBHOBECHS ABYXKOMITOHEHTHBIX
CILIABOBY
MIPOBOJIUTH aHAIN3 TEPMOKHHETUYCCKUX THArPaMM JIabopaTtopHnas pabora/3amuTa
pacnazia aycTeHuTa naboparopHoil paboTel Ne3 «Ananus
N/1-3nk-1 TEPMOKUHETUYECKUX JuarpaMM pacraaa

NEPEOXJIAXKIEHHOIO ayCTECHUTA
JIETUPOBAHHBIX CTAJICH»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIUIIINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. 3ammra naboparopHoit paboThl Ne 2«AHanu3 auarpamm (a3oBOro U CTpyKTypHO-(ha30BOT0O
paBHOBECHS IBYXKOMITOHEHTHBIX CIIJIaBOBY (JIaboparopHas paboTa)
2. 3ammra 1abopatopHoi paboThl Ne3 «AHamU3 TEPMOKHHETUUYECKUX JTUArpaMM pacnaia
MEePEeoXJIaXKICHHOTO ayCTEHUTAa JISTUPOBAHHbBIX cTanei» (JIlaboparopuas pabota)
3. Tect Ne 2 «Cranu nepautHoro kinacca» (Tectuposanue)
4. Tect Ne 3 «BBICOKOXpOMUCTBIE M XPOMOHHKENEBbIE JIETUpOBaHHBIE cTanuy» (TecTupoBanue)
5. Tect Ne 4 «Hukenb u THTaH 1 ux ciuiaBbel» (TecTupoBaHue)
6. Tect Nel «CtpoeHue, CBOMCTBa TBEPABIX (a3 METAJUTMYECKUX CHCTEM. MeXaHU3MbI
dbopMHUpOBaHUS CTPYKTYPHI B MeTayunueckux cucremax» (TectupoBanue)

®dopma peanmsanuu: Y cTHas Gpopma
1. 3amuTa madoparoproi paboTel Nel «BrusHUE X0I0JHON TUTACTHYIECKON AeopMaIui Ha
CTPYKTYpY U cBOMcTBa MeTaiuioBy (JlaboparopHas paboTa)
2. 3ammuTa nadoparopHoii padoTsl Ned «CTpyKTypa, CBONCTBA U TEPMHUUECKass 00paboTKa
KOHCTPYKIIMOHHBIX JIESTHPOBAHHBIX CTajel mepauTHoro kiaccay (JlabopatopHas padora)
3. 3amura nmaboparopaoit pabotel Ne5 «CTpyKTypa, CBOHCTBA, TepMUYEcKas 00padoTKa
BBICOKOXPOMHUCTBIX U XPOMOHHUKEIEBbIX JETUPOBAHHBIX CTaJIeH, a TAK)KE CTApPEIOLIUX CILJIAaBOBY
(JTaboparopuas padoTta)
4. 3ammra pacuetHoro 3aganus (PacueTHo-rpaduueckas pabora)
5. KonnoxBuym Nel «OCHOBHBIE TUIIBI KPUCTAJUIMYECKUX PEIIETOK U A€(PEKTHI
KPHUCTAJNTNYECKOr0 cTpoeHHs MeTayuioBy (KomiokBuym)

3 cemecTp

Popma peanuzauuu: [TucemenHas padora
1. KonnmokBuym Ne 2 «3akoHOMEPHOCTH (Pa30BBIX NMPEBPAILIEHUI B HEPABHOBECHBIX YCIOBUAX
oxnaxaeHus» (Kommoksuym)
2. Konnokuym Ne 4 «CtpoeHue 1 cBOHCTBAa aHTUKOPPO3HMOHHON HarutaBku» (Komnoksuym)
3. KomnokBuym Ne3 «DopmupoBaHue CTpyKTypbl METaJljla CBapHbIX coeqnHeHuil. CTpoeHue
MeTaJljla CBapHbIX COETMHEHMI cTanel pa3HbIX CTPYKTYpHBIX KiaccoBy» (KomiokBuym)

®dopma peanuzaruu: YctHas popma
1. 3amuTa naboparopHoit paboTsl Ne 6 «Makpo- 1 MUKpOJepEeKThl MeTajljla CBapPHbBIX
coeaunenui» (Jlabopatopnas padora)
2. 3ammuTa adoparopHoit padoTel Ne 7 «[IpuMeHeHHE TEPMOKMHETHIECKUX TUArPaMM JIJIs
UCCIIEIOBaHMs CTPYKTYPBI CBapHBIX coenuHeHuin» (JlaboparopHas paborta)
3. 3amuTa naboparopHoit pabotsl Ne 8 «CTpykTypa MeTaia CBapHbIX COeIMHEHUI
(JIaGopaTopHnas pabota)
4. 3amura nabopaTopHoil paboThl Ne 9 «CTpyKTypa aHTUKOPPO3MOHHOW HATUIaBKU
ayCTEeHUTHOM cTasu Ha nepiuTHyto» (JlabopaTopHas pabora)

bannpHO-peNTHHIOBask CTPYKTYypa AUCIUIUIMHBI SABIISIETCS MPUIIOKEHUEM A.
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4.2 Tlpome:xxyTouHAas aTTECTALMS 0 JUCIUTIIHNHE

Oxzamen (Cemecmp Nel)
Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lomoxennem 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaeatoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM W 3K3aMEHAIMOHHOM cocTaBisAwomux. B
MIPUIOKEHUU K JTUIIJIOMY BBIHOCUTCS OIIEHKa 3a 1 cemecTp

3auem ¢ oyenxou (Cemecmp Ne3)
Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxennem 0 OalIbHO-PEUTHHTOBON CHCTEME IS
crygentoB HUY «MDOUW» Ha OCHOBaHMM CEMECTPOBOM W 3a4eTHOW cocTaBisromux OleHka
omnpenensieTcss B cOOTBeTCTBUM ¢ [losokeHneM o OAIbHO-PEUTHUHTOBOM CHCTEME ISl CTYACHTOB
HNY «M3HW» Ha OCHOBaHUM CEMECTPOBOM M 3a4€THOM COCTABIISIOIIUX

I[pumeuyanue: OnieHOYHBIC MAaTEPUANTBI IO JUCIUILIMHE TPUBEIEHBI B (DOH/IC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHbI

5.1 IleyaTHbIe ¥ JIEKTPOHHbIE U3TAHUA:

1. Metamnosenenue. B 2 1. T.1. OcHOBBI MeTaJIIIOBEIEHUS : YUEOHHUK JIJIsl By30B 110 HAIPABJICHUIO
"Metamnyprusa" / . U. HoBuxkos, u ap. ; oomr. pen. B. C. 3onotopesckuii . — M. : U3narensckuit
nom MUCuC, 2008 . — 496 c. - ISBN 978-5-87623-191-8 .;

2. l'oapamreitn, M. Y. CiennanbHbie cTaly : Y4eOHUK AJIs BY30B IO CHEIIHATbHOCTH
"MeraioBeieHre U TepMuueckas oopadorka metaiios" / M. U. Tonpamreiin, C. B. I'paues, 1O.
I'. Bekcnep . — 2-e uzn.,nepepad.u gomn . — M. : Usn-Bo MUCHUC, 1999 . — 408 c. - ISBN 5-87623-
032-4 : 53.20 .;

3. Jlaxtus, 0. M. MarepuanoBeaenue : yueOHuk ais BTy3oB / FO. M. Jlaxtun, B. I1. JleontbeBa . —
4-e m3j., mepepad . — M. : Anbsiac, 2009 . — 528 c. - ISBN 978-5-903034-54-3 .;

4. 3aiiueBa, A. B. Koncnekr nekuumii no kypcey "Koncrpykimonnsie Marepuainsl ADC": MaTtepuaibl
ocHoBHOro obopynosanust ADC / A. B. 3aitiieBa ; Pen. 1. B. 3yeB ; Mock. snepr. un-t (MOU) . —
M. : U3g-Bo MBOMU, 1986 . — 52 c.;

5. Mypassesa, T. I1. Onpenenenue xapakTepUCTUK MPOYHOCTH U KPUTUUYECKOM TeMIIepaTypbl
XPYIKOCTH CTaJIel MEepIMTHOIO Kiacca o0 MUKPOCTPYKTYpE : METOJIMYECKOE IT0COOHe MO Kypey
"CrennanabHble BOIPOCHl MaTepraioBeIeHUs " 110 HanpaBieHuo "MallnHOCTpOUTENbHbIE
TexHojoruu u odopynosanue" / T. I1. MypaBbesa, I1. B. Bonkos, Mock. sHepr. un-t (MOU TY) . —
M. : U3a-B0 MOUH, 2006 . — 12 c.;

6. Metannosenenue. B 2 1. T.2. Tepmuueckas o0padoTka. CrutaBsl : y4eOHUK JIJISI By30B IO
HanpasneHuto "Meramnyprus" / M. Y. HoBukos, u np. ; O6m. pen. B. C. 3onoropesckuii . — M. :
Uzn-Bo MUCHUC, 2009 . — 528 c. - ISBN 978-5-87623-217-5 .;

7. 'ynsies, A. I1. MetannoBenenue : yueOHuk st By30B / A. I1. I'ynsies, A. A. T'ynsieB . — 7-e uzg.,
nepepad. u gon . — M. : Anbsiac, 2011 . — 644 c. - ISBN 978-5-903034-98-7 ;

8. Muxaitmuisia C. B.- "OcHoBbI cBapouHoro npousBozacTsa”, U3parensctBo: "Uuppa-
Nuxenepus", Bonorna, 2019 - (260 c.)

https://e.lanbook.com/book/124664;

9. 3opun H. E., 3opun E. E.- "Marepuanosenenue ceapku. CBapka ruaBienueM", (3-e usn., crep.),
NznarensctBo: "Jlanp", Cankt-Iletepoypr, 2018 - (164 c.)

https://e.lanbook.com/book/102605;

10. bonneipes 1. A., HaseinoB C. B., [Tonosa JI. U., TroppkoB M. H.- "Marepuanosenenue",
NznarensctBo: "UHdppa-Uuxenepus", Bonoraa, 2020 - (424 c.)
https://e.lanbook.com/book/148345;

11. Connues IO. I1., [Ipsaxun E. W., [Tuupaiinen B. 10.- "Cneunansasle MaTepuaisl B
MalIMHOCTpoeHun", (2-e u3a., ucnp. u jom.), M3garenscto: "Jlanp", Cankr-IletepOypr, 2019 -
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(664 c.)

https://e.lanbook.com/book/118630;

12. Cmupnos U. B.- "CBapka crienialibHbIX cTaliel U criaBoB", (3-e usm., crep.), U3aarenbcTBo:
"Jlanw", Cankt-IlerepOypr, 2019 - (268 c.)

https://e.lanbook.com/book/118607.

5.2 JInueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office;

3. Windows;

4. Maitna BuaeokondepeHIum.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. ba3za nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. 9BC "Koncyabrant cryaenra' - http://www.studentlibrary.ru/

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

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

9. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBLHOI 3amuTHl PO -
https://rosmintrud.ru/opendata

10. ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmabHoi 3amuTel PD - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a oTKpBITHIX JaHHBIX MHMHUCTEPCTBA 3KOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

12. Ba3a oTKpBITBIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata

13. DnexkTponHasi oTKpbITast 6a3a naHHbIX ""Polpred.com O630p CMHU" -
https://www.polpred.com

14. Uudopmanmnonno-cnpaBouynas cucrema «Kogexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

15. HauMoHa bHBIIi mopTAaJl oHIalH 00yyeHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru

16. O¢puunaabHblii caiiT @eaepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpOBAHUIO H
MeTpoJioruu - http://protect.gost.ru/

17. OrkpbITas yauBepcuterckas nupopmannonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopumn, Ocnamenne
HAHMEHOBAaHHE

VYuebnslie aynutopun i | JK-120, MamuHHBIH 3251
MPOBEJACHUS JICKIIMOHHBIX UBI],

cepBep, KOHIUIIMOHED

3aHATHU U TEKYLIETO b-103, Yuebnas
KOHTPOJIA aynutopus kad. "TM"

rapTa, CTOJ IpernogaBares, CTOJ
KOMITBIOTEPHBIN, CTYI, mKad AJs

JOKYMEHTOB, TyM0a, J0CKa MeJloBas,
MYJIbTUMEANIHBIA POEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIIBHBIN,
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KOHJTUITHOHED

VY4eOHble ayTUTOPUH IS
IPOBE/ICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

K-120, MamuHHBIN 3a51
HBI]

cepBep, KOHIUITUOHED

b-103, YucOuas
aynutopus kad. "TM"

napTa, CTOJ MPeroiaBaTes, CToJ
KOMIIBIOTEPHBIH, CTYII, MKad AJs
JIOKYMEHTOB, TyMOa, 10CKa MeJIOBas,
MYJIBTUMEAUNHBINA TPOEKTOP, IKPaH,
KOMIIBIOTEP IEPCOHAIIBHBIM,
KOHIUIIOHEP

VY4eOHble ayAUTOpUHN IS
HPOBEICHUS
1a00paTOPHBIX 3aHATUI

K-120, MamuHHBIN 3211
HBI]

cepBep, KOHIUITUOHED

b-108, Jlaboparopust
TEPMUYECKON 00pabOTKH
MaTepHaoB

napra, CTOJ MPernoiaBaTesi, CTOJ, CTYII,

TymOa, JI0CKa MeJIoBasi, 000pyI0BaHUE
yueOHOe, KOHIUIIUOHEDP, HHBEHTAPh
yueOHBIN, CTeH]T TH(HOPMAITMOHHBIN

b-106a,
Meramnorpaduyeckas
naboparopus

napTa, CTOJ MPEeToIaBaTelis, CTyJI, mKag
JUIsL JOKYMEHTOB, CTOJI IMCbMEHHBIH,
TymM0a, T0CKa MeoBasi, 000py10BaHKE
yueOHoOe, KOHIUIIMOHEDP, HMHBEHTaph
y4eOHBIH, CTeH]] HH)OPMAITMOHHBIN

VY4ebHble ayIUTOPUH IS
IPOBECHUS
MIPOMEXKYTOUHOU
aTTecTaluu

K-120, MamuHHBIHN 3a71
MBI

cepBep, KOHAULIUOHED

b-103, YuecOuas
aymutopus kad. "TM"

napra, CTOJ NPEnoJaBaTeis, CTOJ
KOMITBIOTEPHBIH, CTYI, Kad s
JIOKYMEHTOB, TyM0Oa, 10CKa MeJIOBas,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMITBIOTED IIEPCOHAIBHBIN,
KOHIUILIOHED

TTomemenust misa
CaMOCTOSITEIILHOU
paboTsl

HTB-303, KomnbrorepHslit
YUTAJIbHBIN 341

CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
MMHMCHBMEHHBIN, BEIIAJIKa JJIS OJICKIbI,
KOMIIBIOTEpPHAS CETh C BBIXOJIOM B
HNHTepHET, KOMIBIOTED NEPCOHAIIBHBIN,
MIPUHTEP, KOHJAUIMOHED

ITomemenus nus b-1066, CTOJ JUI pabOTHI C IOKyMEHTaMH, CTYII,
KOHCYJIbTUPOBAHHUS Mertanorpagpuueckast mkad 11 JOKYMEHTOB, mKad 1is
nabopaTopus OJICK[IbI, CTOJI MUCbMEHHBIHN, TyMOa,

KOMIIBIOTEpPHAS CETh C BBIXO/I0M B
HHTepHeT, KOMIBIOTEP IEPCOHANIBHBIN,
KOHIUIIOHED

b-406, JTaboparopus

CTOJI IpenioAaBareiisd, CTOJI, CTYII, I_HKa(l)

MEXaHHUKO- JUUISL XpaHEHUs] MHBEHTapsl, 10CKa
TEXHOJOTHYECKUX MEJIOBAasl, MYJIbTUMEIUMHBIN IIPOEKTOD,
VCTIBITAHUI 3KpaH

Ilomemmenus misa
XpaHeHus: 000py10BaHuUs

X-202B, ITomemenne
kadeapsl "TexHomorun

U y4eOHOTr0 MHBEHTapsI

MeTaIoB"

CTOJI, CTYJI, IKag
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CHGHH&HBHBK?BOHpOCBIMaTepHaHOBeHGHHH

(Ha3BaHME AUCIMILIMHBI)

1 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

KM-
11

KomnokBuym Nel «OcHOBHBIE THIBI KPUCTAJUTMUECKUX PEUIETOK U AePEKThl KPUCTAILTUIECKOTO
cTpoeHus MetauioBy» (Komioksuym)

3amura madopaTopHoii padboTel Nel «BimstHuEe X0101HOM TUTaCTUYECKOM aedopMaliiy Ha
CTPYKTYpY U cBoiicTBa MeTaioBy (JlabopaTopnas pabora)

Tect Nel «Ctpoenue, cBOMCTBa TBEPBIX (pa3 METAUIMUECKUX CHCTEM. MeXaHU3MbI
dbopMHUpOBaHUS CTPYKTYPBI B MeTayunueckux cucremax» (TectupoBanue)

3amuTa naboparopHoi padotsl Ne 2«AHanu3 nuarpamm ($pazoBOro U CTPYKTYPHO-(Ha30BOTro
paBHOBeECHsI IByXKOMIIOHEHTHBIX cii1aBoBy (JIabopartopHast pabota)

3amuTa nabopatopHoi paboTsl No3 «AHanM3 TEPMOKMHETHUECKHUX AUAarpaMM pacraja
MePEOXJIaKICHHOTO ayCTEHUTA JISTUPOBAaHHBIX cTanei» (JlabopaTopHas pabora)

Tect Ne 2 «Cranu nepautHoro kiacca» (TectupoBanue)

3amuta nabopatopHoii padotsl Ne4 «CTpyKTypa, CBOMCTBA M TepMUUecKas 00paboTka
KOHCTPYKIIMOHHBIX JISTHPOBAHHBIX CTAJICH MepJIMTHOTO Kitaccay (JlabopaTopHas padora)
3amuTa pacuetHoro 3aganus (Pacuerno-rpadudeckas pabora)

Tect Ne 3 «BbpICOKOXpOMHCTBIE U XPOMOHHUKEIIEBBIE JIETUPOBaHHbIE cTanu» (TecTupoBaHue)
3amuta naboparopHoi pabotsl No5 «CTpyKTypa, CBOMCTBA, TepMHUUECKast 00paboTka
BBICOKOXPOMHUCTBIX U XPOMOHHUKEJIEBBIX JIETUPOBAHHBIX CTaJIEH, a TAK)KE CTAPEIOLIUX CILJIaBOB)
(JTaboparopnas paboTa)

Tect Ne 4 «Hukenb u TUTaH U ux ciuiaBel» (TecTupoBaHue)

By npomexxyTo4HOI aTTecTaliMy — JK3aMEH.

Howmep
paszen
a

Uuanex | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
cKM: | -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10 | -11
Henen | 4 6 8 10 | 10 | 11 | 12 | 14 | 14 | 16 | 16

g KM:

Paznen
JUCIUILINH
Bl

JedexTs

KPUCTAITTIECKOTO
CTPOCHUS
KOHCTPYKIIMOHHBIX
MaTepHaJioB

11

Hedexror

KpPUCTaJNINYECKOr0
CTpOCHHUS + +
KOHCTPYKIIMOHHBIX
MaTepHuajioB

Crpoenue TBepabIX
a3 u
dbopMupoBanue

CTPYKTYpbI
METAJITTNYECKUX
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CIIJITaBOB

2.1

CrtpoeHue TBEpIbIX
daz u
dbopmupoBaHUE
CTPYKTYpBI
METaJUTMIECKUX
CIJIABOB

Cranu nepauTHOTO
KJjlacca

3.1

Cranu nepauTHOro
KJjlacca

BricokoxpomucTsie
KOPO3UOHHOCTOMKH
€ cTaimu
MapTEHCUTHOTO,
MapTEHCUTO-
(deppuTHOTO U
dbeppuTHOTO
KJIACCOB.
XPpOMOHUKETIEBbIE
CTaJIM U CIUIABBI
ayCTEHUTHOTO
KJjacca

4.1

Beicokoxpomuctele
KOPO3UOHHOCTOMKH
e cranu
MapTEHCUTHOTO,
MapTEeHCUTO-
(beppuTHOTO U
beppuTHOTO
KJIaCCOB.
XpOMOHUKETIEBbIE
CTaJIN U CIUIABBI
ayCTEeHUTHOTO
KJacca

CriaBel Ha OCHOBE
HUKEIA U TUTAHA.

5.1

CruraBbl Ha OCHOBE
HUKEISI U TUTAaHa

Bec KM, %: | 8 9 7 8 5 7 9 15 | 8 16 | 8

3 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1

KM-2

KM-3

KM-4

3amura mabopatopHoit paboTel Ne 6 «Makpo- 1 MUKpOAeEKTh METalJIa CBAPHBIX COSTMHEHU»
(JIaGopaTopHnas pabota)
KonnokBuym Ne 2 «3akoHOMEpHOCTH (Pa30BBIX MPEBpAILIEHUI B HEPABHOBECHBIX YCIOBUSIX
oxnaxaeHus» (Kommoksuym)
3amuTa naboparopHoit pabotsl Ne 7 «lIpuMeHeHne TepMOKMHETHUECKUX AUAarpaMM JJis
UCCIIEIOBaHMS CTPYKTYPBI CBapHBIX coenuHeHuin» (JlaboparopHas pabota)
Komnokeuym Ne3 «®opmupoBaHue CTpYKTYpbl METaJlIa CBapHBIX COeMHEHN. CTpoeHune
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MeTaJljla CBapHbIX COEMHEHMI cTael pa3HbIX CTPYKTYpHBIX KiaccoBy» (KomiokBuym)

KM-5 3amura maboparopHoit pabotsl Ne 8 «CTpykTypa MeTasia CBapHBIX COCTUHECHUI
(JTaboparopuas paboTta)

KM-6 KommokBuyM Ne 4 «CtpoeHue U CBOMCTBA aHTUKOPPO3HMOHHOHN HariaBku» (KomokBuym)

KM-7  3ammra maboparopHoii paboTsl Ne 9 «CTpyKTypa aHTUKOPPO3MOHHOW HAIJIAaBKU ayCTECHUTHOU
cTaiu Ha nepauTHy» (JlabopaTopHas padora)

Bua npoMexkyTouHoO# aTTecTauMu — 3a4€T C OI[EHKOM.

WNunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep N KM: 1 2 3 4 5 6 7
pasiena AT et Henenst 4 |6 | 8 | 13 | 14 | 15 | 16
KM:
1 JedeKTsl cBapHBIX COSIUHEHUN
11 JledeKxThl cCBapHBIX COEIUHEHUM +

3aKOHOMEPHOCTH U MEXaHU3MBbI
(ha30BbIX MTPEBpAILCHUH TPH IEPBUIHOMN
Y BTOPUYHOM KPUCTAUIA3ALUU B
HEPABHOBECHBIX YCIIOBHSIX OXJIAXKICHUS

3aKOHOMEPHOCTH U MEXaHU3MBbI
(ha30BbIX MTPEBpAILCHUH TPHU IEPBUIHOMN
Y BTOPUYHOM KPUCTAJUIA3ALUU B
HEPABHOBECHBIX YCIIOBHSIX OXJIAXKICHUS

2.1

®opmMupoBaHue CTPYKTYphl MeTaa
CBapHbIX coeanHeHuil. CTpoeHue
METaJuIa CBaApPHBIX COCMHEHNN CTanei
pa3HbIX CTPYKTYPHBIX KJIACCOB

dopMHpOBaHUE CTPYKTYphl MeTasIa
31 CBapHbBIX COEAMHEHUH. CTpOGIEI/Ie §
MeTaJlla CBapHBIX COEIMHEHUN CTajel
pa3HBIX CTPYKTYPHBIX KJIACCOB

AHTUKOPpPO3MOHHAs HAIUIaBKa
AyCTEHUTHOM CTAJIM HA NEPJIUTHYIO

. AHTI/IKOpp O3MOHHAas HallJlaBKa

4.1 .
AQyCTEHUTHOM CTAJIM HA NEPJIUTHYIO

Bec KM, %: | 10 14 | 10 14 | 17 17 18
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