MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpapienne noaroroBku/cnenuaibHocTh: 14.05.01 SnepHble peakTopbl 1 MaTepPHAJIbI
HaumeHoBaHue o6pa3zoBaTejbHOI nporpaMMel: MoaeJanpoBaHie NPOLECCOB B IEPHBIX PeaKTOpPax
YpoBeHnb 00pa3oBaHus: Bbiciiee 00pa3oBaHMe - CIIELUATUTET

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MATEPUAJIOBEJIEHUE U TEXHOJIOI'US MATEPUAJIOB 1

KOHCTPYKIIUH

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Oo0s13aTeLHan

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.22

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

4 cemectp - 4,

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

4 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

4 cemecTp - 32 yaca;

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

4 cemecTp - 79,7 uaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTrupoBanue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

4 cemectp - 0,3 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K A IO
Bnageney Map4eHKoB A.HO. U
[IpenomaBaTelib Waermnbmiatop  R1428e5C3-MarchenkovAY-al7968 MapueHKkoB
COI'TACOBAHO:
MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
o = Ceenennn o enagensue L3N M3K
PYKOBO,I[I/ITCJ'II) 06paSOBaTeJ'II>HOI/I LT 5 Bragenet, [enos A.B.
HpOFpaMMBI * MO ¢ WaeHTudKKaTap R72c90f41-DedovAV-d71cc7f4 A.B. HCHOB
X MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
o o f\ Ceefenua o Bragensue L3N M3aKn
3aBez[y}ogmH BBIITYCKAarOIICH Bragenel Oenos A.B.
Ka(bez[pOI/I - Mol WUaeHTuduraTtop R72c90f41-DedovAV-d71cc/f4 A.B. I[e,HOB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHHUA JUCHMIJIMHBI:
TCXHOJIOTHYCCKHUMU U
MaTCpHUuaJIOB, IPUMCHACMBIX B TEIIOBOM M aTOMHOM OHEPI'CTUKE.

MCXaHUYCCKUMU,

33[[3‘11/1 AUCHHUIIIMHBI

- OCBOEHHUE TEOPETUUECKUX OCHOB METAJNIOBEICHNUS,

- U3y4eHHE XapaKTEPHBIX OCOOCHHOCTEW METAJIOB U CIUIABOB, IPUMEHSIEMBIX MTPU
MPOEKTUPOBAHUU 000PYAOBaHUS I TEIUIOBOI U aTOMHOM HEPIreTUKH;

- U3y4YE€HHE OCHOBHBIX METOJIOB OIIPEAEICHUS XapaKTEPUCTUK MEXaHUUECKHUX CBOWCTB
KOHCTPYKIMOHHBIX MaT€PUAJIOB TEIJIOBOM U ATOMHOMW SHEPIreTUKHU;

- OCBOCHHE TCOpPHH aHau3a (a3z0BbIX MPEBPALICHHNA, TPOUCXOISAIINX B KOHCTPYKIIMOHHBIX
MaTepuanax, 1 U3y4eHus BIUSHUS STUX (Da30BbIX MPEBPALICHUI HA MEXaHUYECKUE, TEXHOJIOTUYECKUE U
IKCIUTyaTal[MOHHbIE CBOMCTBA MaTEpUAJIOB;

- OCBOCHHE HABBIKOB MPUHATUS U 000CHOBAHUS KOHKPETHBIX TEXHUYECKUX PEIICHUI MO BHIOOPY
KOHCTPYKLIMOHHBIX MaTE€pPHUaIOB IPU MPOSKTUPOBAHUH 3JIEMEHTOB 000pYJOBAHUS IS TETUIOBOM U

aTOMHOM OHCPI'CTHKH.

W3YYEHHE B3aMMOCBS3M MEXAY COCTaBOM, CTPYKTYypoill u
SKCIUTyaTallMOHHBIMU

CBOMCTBAMH  KOHCTPYKIIMOHHBIX

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

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-1 Cnocoben
HCIIOJIL30BATh 0A30BEIC
3HAHUS
€CTECTBCHHOHAYYHBIX
JUCLIUIUIHH B
npodecCuOHATbHON

eI TeNIbHOCTH, TPUMEHSTh
METO/IbI MATEMAaTHYECKOTO
aHaJM3a U MOJIETTUPOBaHUS,
TEOPETUIECKOTO U
9KCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS

UA-60nk-1 [TpoekTupyer
AJIEMEHTBI KOHCTPYKLUN U
y3JIbI allapaToB HOBOM
TEXHUKHU, YIUTHIBAS
TpeOoBaHUs K BEIOODPY
MaTepHaJoB, U MPOYHOCTHBIM
XapaKTepUCTHKaM

3HaTh:
- TEOPETUYECKHE OCHOBBI CBAPOYHBIX
IIPOLIECCOB, BUJIBI U TEXHOJIOTUU CBAPKH,
UCIIOJIb3YEMBIE Ul MaTEPUAIIOB TEIIJIOBOM
Y aTOMHOW DHEPIeTHKU;

- paspylaronme 1 Hepaspyarommue
METO/BI ONPEIETICHUS MEXaHUYECKHUX
CBOMCTB KOHCTPYKLIMOHHBIX MAaTE€pUAJIOB,
IIPUMEHSAEMBIX B TEIUIOBOM M aTOMHOU
JHEPreTHUKE;

- OCHOBBI aTOMHO-KPHUCTaJUIMYECKOTO
CTPOEHMS KOHCTPYKIIMOHHBIX MaTEPHUAJIOB,
IIPUMEHSAEMBIX B TEIUIOBOM M aTOMHOU
JHEPreTHUKE;

- XUMHYECKHUI COCTaB, CTPOCHUE, CBOMCTBA
1 MapKHPOBKY KOHCTPYKIIMOHHBIX
MaTepHuasoB, IPUMEHSIEMBIX B TEIJIOBOU U
aTOMHOMW DHEPIEeTHUKE;

- BJIUSIHUE OCHOBHBIX BUI0B 00pabOTKU Ha
CBOMCTBA U CTPOCHUE KOHCTPYKLIMOHHBIX
MaTepHaJIOB U 3aKOHOMEPHOCTH
CTPYKTYPHO-()a30BbIX MpeBpalIeHU B
KOHCTPYKIIMOHHBIX MaTepuaiax,
IIPOTEKAIOLIUE IO BO3ACUCTBUEM
AKCILTyaTal[MOHHBIX (PaKTOPOB.

YMETB:
- IPUHUMATh Y4acTUE B UCCIIEIOBAHUU

MEXaHUYECKUX CBOUCTB
KOHCTPYKIMOHHBIX MaTE€pUAJIOB C




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HCII0JIb30BAHUEM HOPMATUBHBIX METOUK;
- BBIOMPATh KOHCTPYKIITMOHHBIE MaTePHAIIBI
JUIS1 U3TOTOBJICHHUSI 3JIEMEHTOB
KOHCTPYKUMU TEIIOBOW U aTOMHOM
SHEPIreTUKHU B 3aBUCUMOCTH OT YCIIOBUU UX
IKCILTyaTalH;

- BBIOMpaTh ¥ 00OCHOBBIBAThH BHIOOD
TEXHOJIOTMI CBAPKU U TEPMHUYECKOU
00pabOTKH /T U3CIIUIA TETIJIOBOU M
ATOMHOMW DHEPIeTHUKU;

- AaHAJIM3UPOBATH BIMSHUE
TEXHOJIOTUYECKUX U 3KCILTyaTalluOHHBIX
(bakTOpOB Ha CTPYKTYPHO-MEXaHHUECKOE
COCTOSTHUE KOHCTPYKIIMOHHBIX MaTepUaioB
TEIJIOBOM U aTOMHOM YHEPTeTUKH;

- OIPENENSATh MUKPOCTPYKTYPY
KOHCTPYKLIMOHHBIX MaTepuaios,
IIPUMEHSAEMBIX B TEIUIOBOM U aTOMHOMU
SHEPreTUKE, U €€ XapaKTepHbIe
0COOEHHOCTH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHANBHOW 00pa3oBaTeNbHOM  MpPOrpaMMe
MonenupoBaHue IpoIieccoB B saepHbIX peakTopax (nanee — OIIOIT), nanpaBnenus noarotosku 14.05.01
SnepHble peakTOpbl U MaTEPHAIIbI, YPOBEHb 00pa30BaHUs: BHICIIEE 0Opa30BaHUE - CIICIIUATUTET.

basupyertcs Ha ypoBHe cpeaHero oomiero oopa3oBaHusl.

Pe3synbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH TUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCIUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ATOMHO- 22 4 6 6 - - - - - - 10 - Camocmosamenvnoe usyuenue
KPHCTaJUTUUECKOe meopemuueckozo mamepuana: Visyaenue
CTpOCHHE METaJUIOB U JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
CIUIaBOB " ATOMHO-KpPHUCTAJUIMYECKOE CTPOCHHE
11 ATOMHO- 22 6 6 - - - - - - 10 - MeTaioB"
KPHUCTAJUTUUECKOe H3yuenue mamepuanog iumepamypnolx
CTPOEHHE METaJJIOB UCHOYHUKOG:
[1], cTp. 95-118
[2], cTp. 15-43
[3], cp. 11-60, 67-82
2 OCHOBHBIE 22 4 8 - - - - - - 10 - CamocmosamensbHoe usyuenue
XapaKTePUCTUKH meopemuueckozo mamepuana: Vzyuenue
MEXaHUYECKUX CBOMCTB JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
KOHCTPYKIIMOHHBIX "OCHOBHBIE XapaKTEPUCTUKN MEXaHUIECKIX
MaTepHualoB CBOMCTB MaTepHanoB"
2.1 OcHOBHBIE 22 4 8 - - - - - - 10 - H3yuenue mamepuanog 1umepamypHbix
XapaKTepUCTUKH UCHOYHUKOG:
MEXaHHYECKUX CBOMCTB [1], cTp. 118-141, 239-245
MaTepHuaaoB [2], cTp. 223-232
[3], ctp. 102-110, 459-470
3 KoncTpykunoHHsle 44 14 6 - - - - - - 24 - Camocmoamenvhoe usyuenue
Marepualsl, meopemuueckozo mamepuana: Vsydaenue
IIPUMEHsIEMbIE B JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
SHEpreTHuKe "KOHCTpYKIIMOHHBIE MaTepHabl, IPUMEHsIEMbIe
3.1 KoncrpykuuonHsie 44 14 6 - - - - - - 24 - B SHEpreTuke"
MaTepHasl, H3yuenue mamepuanos numepamypHuix
MIPUMEHSIEMbIE B UCMOYHUKOG:
9HEpreTuKe [1], cTp. 170-189, 251-326
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[2], cTp. 135-140, 177-203
[3], ctp. 186-224, 367-509, 540-557, 566-620

4 OCHOBHBIE METO/IBI 38 8 12 - 18 - Camocmoamesibioe uzyuenue
00paboTKu meopemuueckozo mamepuana: VI3yacuue
KOHCTPYKIIMOHHBIX JIOTIONTHUTEIHHOTO MaTepraa o pasaery
MaTepHaJIOB "OCHOBHBIE METOIBI 00pabOTKH
4.1 CBapka MeTaioB 19 4 6 - 9 - KOHCTPYKIIMOHHBIX MaTepHasoB"
CILJIAaBOB H3yuenue mamepuanos iumepamypHblx
4.2 MeramoBenenne 19 4 6 - 9 - UCHOYUHUKO8:
[1], ctp. 197-238, 443-613, 749-805
[2], cTp. 146-177
[3], 248-367
3auer ¢ OIEHKOM 18.0 - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 32 32 0.3 62 17.7
Hroro 3a cemecTp 144.0 32 32 0.3 79.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTtopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTAIlK 1O pa3ieinaM
mucuuiuinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Amomno-Kpucmaniuieckoe cmpoenue Memaiilos U cniagos

1.1. ATOMHO-KpHUCTAIIIMYECKOE CTPOCHUE METAILIIOB

OCHOBHBIE TUITBI KPUCTAIMYECKUX PEIIETOK U UX OCHOBHBIC XaPAKTEPUCTUKH. AHU3ZOTPOIIHUS.
[Tonmumopdusm. JledhekTsl KpUCTaTUIMYECKOTO CTPOCHUSI METaNIOB. THUIIBI TOYEUHBIX Je(PEKTOB U UX
BJIMSIHAE Ha CBOWCTBA cruiaBoB. JInHelinbie nedextsl. KpaeBble 1 BUHTOBBIE TUCIIOKAIMU. BiusiHue
IUIOTHOCTU JIMCJIOKAlIMA B MeTajlyie Ha ero mnpouHocth. Jledhopmanus wmeramioB. MexaHusm
nedopManuu CABUTOM B HICATBHOM KpHUCTalIe. J[MCIOKAlMOHHBIA MEXaHHM3M IUIACTUYCCKOU
nedopmaruu MeTauia. YTIPOYHEHHE MeTalljla XOJIOIHOHM IutacTudecko nedopmarueit. Biusaue
HarpeBa Ha CTPOEHHUE W CBOMCTBa Je()OPMUPOBAHHOTO MeTaina. Kpucrammmsanus METalioB U
CIUIaBOB. DHEPreTHYECKUE NPEANOChUIKM Ipouecca Kpucraum3auud. CTeneHb NepeoxIIakKIeHus
Py KpUCTAJUIM3alMKU. BiusHue cpeaHero pasMmepa 3e€pHa Ha NPOYHOCTh METauia. Y paBHEHUE
Xomna-Tlerya. CrocoObl MOMY4YeHHsS] MEJIKO3EPHUCTOW CTPYKTYPbl TMpPH  KPUCTAJUTH3AIUH.
Kpucramiuzanus B yClIOBUSIX HANpPaBJICHHOrO TEIUIO0TBOJA. CTpOeHUE METAJUTMYECKOTO CIUTKA.
MonudunupoBanue Meramna. Buaslt MmomudukatopoB. CruaBel. Teopus nuarpamMm COCTOSHUSI.
CmuiaBbl. Buabsl B3amMonelcTBUSI aTOMOB B cCIUIaBaX. JluarpamMmbl COCTOSIHUSI CIUIABOB. THIIBI
muarpamm coctostHus. OcHOBHbIE TMHUU Auarpammsbl. [IpaBuno ¢a3 (mpaBuno ['u66ca). [IpaBumio
OTPE3KOB.

2. Ocnosnvie Xapakmepucnuku MexaHu4ecKux CcBoUCme KOHCMPYKUUOHHbBIX Mamepuailos

2.1. OcHOBHBIE XapaKTEPUCTUKN MEXAHUYECKUX CBOMCTB MaTepUajoB

HcnplTaHne MarepualloB Ha pPACTsHKEHUE. XapaKTEPUCTUKH IPOYHOCTH M IUIACTUYHOCTH,
ornpezesieMble IPU UCIBITAHUAX pacTsKeHUueM. BiusiHue BBICOKUX TeMIEepaTyp Ha MEXaHUYECKUE
CBOMCTBa cTajiel. fIBlIeHHME CHHEIOMKOCTH. MeTonbl ONpeneieHuss TBEPAOCTH METaNIMYEeCKUX
MarepuanioB. HcnbiTanuss Ha yaapHeii u3ru6. Bsskoe u  xpynkoe paspymenue. I[lopor
XJIaTHOJIIOMKOCTH. Kpurnueckas Ttemreparypa XpYyHNKOCTH. XapaKTEpUCTHKU >KapOIPOYHOCTH
Meraia. [lonsydects. [nurenbHas NpoOYHOCTS.

3. KOHCWZPVKMMOHHble mamepuaivl, NPUMEHAEMbLE 8 IHEPCENTUKE

3.1. KoHcTpyKIIMOHHBIE MaTepUaibl, IPUMEHSIEMbIE B SHEPTreTHKE

VYrunepoauctsie cramu. CTpYKTYpHBIE COCTABIISIIOIIME YIJIEPOAMUCTBIX HE3aKAJIECHHBIX CTaJeH.
Jnarpamma COCTOSIHMS <CKE€I€30 — IIEMEHTUT». BiusHue yriepoja Ha MEXaHUYECKHE CBOWMCTBA
yriepoaucTeix craneil. [lpumecu B cramsax. Bausiaue cepsl u ¢pocdopa Ha MexaHHUYeCcKHe CBOMCTBa
craieil. SIBneHuMe KpacHOJIOMKOCTHU. YTIIEPOAMUCThIE CTaiu oOmero HaszHadeHus. CreneHu
PacKUCIIEHUS cTanei. KauecTBeHHbIE KOHCTPYKLIHOHHBIE YIJIIEPOAUCTHIE CTaJIN.
NHcTpyMeHTanbHbIE yriaepoaucTeie ctaiu. JlerupoBanuslie cranu. Llenm neruposanusd. [Ipumepsl
JerupoBaHus. MapKupoBKa JIETMPOBaHHBIX crajneil. Crany, MapKUpPYIOIIHecs HE B COOTBETCTBUU C
0o0LIMMH TIpaBHJIaMU MAapKHUPOBKHU (MCKIIOUEHUS U3 MapKupoBkH). Kimaccuduxarmu nerupoBaHHBIX
CTaJlel 10 CTENEHW JIETUPOBAHHOCTH, II0 4YHMCIy KOMIIOHEHTOB, II0 HAa3HA4YEHHIO, [0
MUKpPOCTPYKTYpE IOCJie HOpMaiu3aluu. BiusHue Ierupyronmx 3JIeMEHTOB Ha YCTOMYHMBOCTH
NepeoxXIaXaeHHOro aycreHura. Cepble 4yryHbl. BpicokomnpouHble uyryHbl. KoOBKHE 4YyTyHBI.
CnaBbel Ha ocHOBE Menu. Jlarynu. bpon3bsl. Anmomunuil. JINTEHHbIE CIUIaBbl HA OCHOBE ATFOMUHMUS.
Jedopmupyemble TEPMHUUECKH YHIPOUHSEMbIE M HEYNPOYHSEMbIE CIUIaBbl Ha OCHOBE ATFOMHUHMSL.
Tepmuueckas 00paboTka JepOPMUPYEMBIX YIPOUYHSIEMBIX CIIJIaBOB. AHTU(QPUKIIMOHHBIE CIUIABHI.
baoouTs!.

4. OcHogHbie Memodbl 0OPabOMKU KOHCMPYKUUOHHBIX MAMEPUANLO8




4.1. CBapka METAJIJIOB U CILIABOB
OcHoBHBIE MeTOABI 00paboTku MatepuanioB. OO6paboTka meTtaymioB naBieHueM. OOpaboTka
pe3annem. CBapka..

4.2. MeTtamioBeneHue

Tepmuueckass o0paborka. TemmepaTypsl CTPYKTypHO-(Da30BBIX MPEBPALICHUH B CTalAX
(xputndeckue Toukn). OTkur I poga (romoreHu3amus, peKpUCTaAUIM3aluOHHbIN oTxuT). OTxur 11
pona (OTXKUT Ha MEJIKOE 3€pHO, HEMOJHBIA OTXKUI W Jp.). Hopmanuzamus u oauHapHas
TepMuueckas oOpaboTka. 3akanka. BeiOop TemmnepaTypbl HarpeBa cTayid moJ 3akaiky. CrocoObl
3akanku craned. Otnyck ctanu. Buasl ornycka. [IpeBpaiiienus B CTpyKType CTalu IpH OTITYCKE..

3.3. Tembl NpaKTHYECKUX 3AHATHI
HE MPEeyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX padoT
1. ABromaTtuueckas cBapka 1oJi (rocom;
2. Pyunas nyroBasi cBapka;
3. AproHoayroBasi CBapka,
4. MUKpOCTpPYKTYypa IIBETHBIX METAJJIOB U CILJIABOB;
5. MUKpOCTpYKTYpa U CBOMCTBA YIIE€POAUCTHIX HE3AKAJIEHHBIX CTaJICH;
6. MeTozpl onpesieNieHus: TBEPIOCTH METANTNYECKUX MaTepPHAaIIOB;
7. VI3yyeHune nporecca KpUCTAJUTH3ALNH, BIUSHAS MOTU(PUKATOPOB U CKOPOCTH OXJIAXKICHUS
Ha BEJIMYUHY 3€pHA;
8. [TocTpoenue nuarpaMMbl cocTostHUS Pb-Sn 110 KpuBBIM OXJTaXKICHUS;
9. Onpenenenre XxapakKTePUCTUK MPOYHOCTH U TIACTUYHOCTH METaJlIa UCIIBITAaHUEM
00pa3IoB Ha paCTsHKEHUE;
10. MUKpPOCTPYKTypa JIESTUPOBAHHBIX CTaJIei U CILJIaBOB;
11. Onpenenenue yaapHoOH BI3KOCTH METAJUIOB UCTIHITAHUSMHU HA YAApHBIN U3THO.
OmnpeneneHue KPUTUIECKOH TeMIepaTypbl XpYIKOCTH CTaJIH;
12. Bnusinue TepMuueckoil 00pabOTKH Ha CBOIMCTBA YIIIEPOJUCTBIX CTalIeH.

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. OO6cyxnaeHue martepuaqoB MO Keiicam pasznena "ATOMHO-KPUCTAUIMYECKOE CTPOEHUE
MeTasuioB"

2. OOcyxneHue MaTepuajioB 1O Keiicam pasmena "OCHOBHBIE — XapaKTEPUCTUKU
MEXaHUYECKUX CBOMCTB MaTepHasoB”

3. OOcyxneHne MaTepualioB 1O Keiicam pasgena "KOHCTpYKIIMOHHBIE MaTepHAalIbL,
pUMEHsIeMbIe B SHepreTuke"

4. OOcyxneHue warepuaqoB 10 Kedcam pasnena "OCHOBHBIE METOIBI 00pabOTKH
KOHCTPYKLIMOHHBIX MaTepHayioB"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCIUIUTUHBEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Konpr
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT]::;CIT ;3 e
1]12]3]4

3HaTh:
BJIUSTHUE OCHOBHBIX BHI0B 00pabOTKM Ha CBOWCTBA U CTPOCHUE JlaboparopHas paboTta/MertauioBeieHIE
KOHCTPYKLHOHHBIX MaTepHAIOB H 3aKOHOMEPHOCTH CTPYKTYPHO- V/T-60mmc +
(ha30BbIX MPEBPALICHUI B KOHCTPYKIIMOHHBIX MaTepUaax,
MPOTEKAIOIINE 1O/ BO3ACHCTBUEM IKCIUTYaTAIlMOHHBIX (PAaKTOPOB
XUMHUYECKUN COCTaB, CTPOEHUE, CBOMCTBA U MAPKUPOBKY TectupoBanne/KOHCTPYKIIMOHHBIE
KOHCTPYKLIMOHHBIX MaT€pPHaJIOB, IPUMEHSAEMBIX B TEINIOBOW U N-60r1k-1 + MaTepuaibl B JHEPreTUKE
ATOMHOM SHEPIreTHKE
OCHOBBI aTOMHO-KPHCTAJLINYECKOTO CTPOCHHS KOHCTPYKIMOHHBIX V/T-60mmc + TectupoBanmne/ ATOMHO-KPUCTAIUTNYECKOE
MaTrepuajoB, IPUMEHSEMBbIX B TEIJIOBOM U aTOMHOI SHEPreTUKE CTPOECHHE METAJUJIOB U CILJIABOB
pa3pylIalnIfe U Hepa3pyLiatouie METOIbl ONPEACICHUS JlaboparopHasi pabota/MexaHn4eckue
MEXaHMYECKHUX CBOWCTB KOHCTPYKLIMOHHBIX MATEPHAJIOB, N-60r1k-1 + CBOMCTBAa KOHCTPYKIIMOHHBIX MaTepUaJOB
MPUMEHSEMBIX B TEIUIOBOM M aTOMHOM YHEPTETHKE
TEOPETUYECKHE OCHOBBI CBAPOUYHBIX MPOIIECCOB, BUABI U JlaboparopHas pabota/CBapka METAJIIOB U
TEXHOJIOTUH CBapKH, UCIOJb3YEMBIE JJI1 MaTEPUAIIOB TEIJIOBOU U N-60r1k-1 + | cru1aBoB
ATOMHOW DHEPreTUKU
YMersn:
OTpeAEIsATh MUKPOCTPYKTYPY KOHCTPYKIIMOHHBIX MaTEpHUaJoB, TectupoBanne/ ATOMHO-KpUCTAIIINYECKOE
IIPUMEHSIEMBIX B TEIJIOBOM M aTOMHOM DHEPIETHUKE, U €€ N/1-60mk-1 + CTPOEHHE METAJIOB U CINIABOB
XapaKkTepHbIe 0COOCHHOCTH
aHAJIN3MPOBATh BIMSHNUE TEXHOJIOTMUYECKUX U IKCIUTyaTallMOHHBIX JlaGoparopHas pabota/MerannoBeeHue
(hakTOpOB HA CTPYKTYPHO-MEXaHUUECKOE COCTOSTHUE NJI-60mk-1 +
KOHCTPYKLIMOHHBIX MaT€PHAJIOB TEIJIOBOW U aTOMHOM dHEPreTUKU
BBIOMPATh M OOOCHOBBIBATH BHIOOP TEXHOJIOTHI CBAPKU U JlabopaTtopHas pabota/CBapka METAJIJIOB U
TEPMUYECKON 00pabOTKH [Tl M3/IENINi TeTIIOBOM U aTOMHOM NJ-60r1k-1 + | crutaBoB
SHEPreTHKU




BBI6I/IpaTB KOHCTPYKIHMOHHBIC MaTCpUalibl AJId U3rOTOBJICHHUA

TectupoBanne/KoHCTPYKITMOHHBIE

3JIEMEHTOB KOHCTPYKLIMI TEIIOBOW U ATOMHOM 3HEPTETUKU B NJI-60mk-1 MaTepUAIIbl B DHEPTETUKE

3aBUCUMOCTH OT YCIIOBHM MX SKCILTyaTalluu

MPUHUMATH YYaCTHE B HCCIIETOBAHUU MEXaHUYCCKUX CBOHCTB JlaboparopHasi pabota/MexaHUYeCKHe
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB C UCIIOJIb30BaHHEeM HOpMaTuBHbIX | U/I-6omk-1 CBOMCTBA KOHCTPYKLIMOHHBIX MaT€pUaoOB

METOIUK
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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
4 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. Meranmnosenenue (Jlaboparopuas pabota)
2. MexaHHUYECKUE CBOMCTBAa KOHCTPYKIIMOHHBIX MaTepuaioB (JlabopaTopuas pabora)
3. Cpapka metaioB u criiaBos (JlaboparopHas paboTa)

Dopma peanuzauuu: ITucbmMenHas padbora
1. ATOMHO-KpPUCTAJUIMUECKOE CTPOCHUE METAJLJIOB U cIu1aBoB (TectupoBaHue)
2. KoHcTpyKIMOHHBIE MaTepuaisl B 3HepreTuke (TectupoBanue)

bamibHO-peHTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBJISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS 1O JUCHUIINHE

3auem ¢ oyeuxoui (Cemecmp Ne4)
OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
ctynentos HUUY «M3OU» Urtorosas olieHKa onpeaenseTcss Ha OCHOBAaHUM COOTHECEHUs TEKyIeH
OLICHKM U OLEHKHM IO MPOMEXYTOYHOM arrectanuu. Ha ycMoTpeHue mpemnonaBareiis OLEHKa 10
MIPOMEKYTOUHOM aTTECTAllMM MOXKET OBITh BBICTABIICHA IO CPEAHEH OIICHKH TEKYIIETO KOHTPOJIA:
"xopoio" - cpenHsis omieHka ot 3,8 10 4,6 "oTiuyHO" - cpeanss oueHka ot 4,7 no 5,0

B nunuioMm BeicTaBisieTcs OLEHKA 3a 4 ceMecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. I'ynses, A. I1. MerannoBenenue : yueOnuk ais By30B / A. I1. I'ynses, A. A. I'ynse. — 7-e u3n.,
nepepad. u jom. — M. : Anbsiac, 2011. — 644 c. — ISBN 978-5-903034-98-7.;

2. MattonuHn B.M.- "MeramioBenenue, pecypc U AMarHoCTUKa METajla B TEINIOOHEPreTUKe ",
UznarenscrBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013540.html;

3. Martonud B.M.- "UnnenTrpoBanue B IMarHOCTUKE MEXAHUYECKUX CBOMCTB MaTepuaoB",
WznarensctBo: "MOBU", Mocksa, 2015 - (288 c.)
https://www.studentlibrary.ru/book/ISBN9785383009697.html.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX MPOrpam;

3. Windows / OnepannonHas cucrema cemeiictpa Linux;

4. Buneoxondepenuuu (Maitun, Coepmxas, BK u mp).
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

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

~NOoO Ok, WN

. Hayunas s;1ekTpoHHasi oudamoreka - https://elibrary.ru/
. baza nannbix Web of Science - http://webofscience.com/
. ba3za mannbix Scopus - http://www.scopus.com
. HannoHanbHasi 3J1eKTpoHHAas oubmoreka - https://rusneb.ru/

. DaektponHasi ondauoreka MOU (36 MDM) - http://elib.mpei.ru/login.php
. ITopTan oTkpeIThIX 1aHHBIX Poccuiickoii @enepanun - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata
9. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OoTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -

http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHas oTKpbITas 6a3a naHHbIX ""Polpred.com O630p CMHU" -

https://www.polpred.com

13. Uudopmanmnonno-cnpapounas cucrema «Kogexc/Texakenepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

14, HanmoHaIbHBII MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
15. O¢puunanbHblii caiT @eaepajbHOrO areHTCTBA N0 TEXHUYECKOMY PeryJHMpOBAHUIO H

MmetpoJioruu - http://protect.gost.ru/
16. OrkpbITasi ynuBepcuTerckas nnpopmanuonnas cucrema «POCCHUSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAHNMCHOBAHHE
VY4eOHble aynuTopun H-204, YueOnas rapTa co CKaMbeH, CTOJI IIPENOIaBaTeNs,
JUIA IPOBECHUA ayIuTOpHsL CTYyJ, TpUOyHa, JOCKa MENOBast, KOJIOHKH

JIEKIIMOHHBIX 3aHITHU U
TEKYIIETO KOHTPOJIA

3BYKOBBIE, MYJIbTUMEIUNHBIN IIPOEKTOP,
JKpaH

Y4eOHble ayIuTOpUN
JUTSL TIPOBEICHUS
1ab0paTOPHBIX 3aHATUI

A-031, JlabopaTopus
JTyTOBOM M KOHTAKTHOM

Kpeciio pabouee, CTOJI KOMIBIOTEPHBIH,
cTya, mkad, mkad 1 JOKyMEHTOB,

CBapKu Tym0a, 00opyaoBaHue yueOHoe,
KOMIIBIOTEP NEPCOHAIbHBIN
b-106a, napTa, CTOJ MpernoaaBaTelis, CTyl, mKag
Mertannorpaduueckas JUIsL TOKYMEHTOB, CTOJI TUCbMEHHBIH,
nabopaTopus Tym0a, 10CKa MeJIoBas, KOHIUIIOHE,

cTeH ] HGOPMAIMOHHBIN

b-113, JIabopatopust

CTOJI, CTYII, unca(b, KOMIIBKOTCPHAA CCTh C

"Kadenpanbuas BBIX0JI0M B MIHTE€pHET, MyJIbTUMEINHHBIN
BBIYHCIIUTENIbHAsS IIPOEKTOP, KOMIIBIOTEP NEPCOHATBHBIN
naboparopus”

VY4eOHble ayIUTOPHH
JUISL IPOBEIEHUS

H-202, JlekumoHHas
yueOHas ayJuTOpHs

napra co ckaMbel, cTyl, TpHOyHa, 10cKa
MeJoBast, IKpaH, KOJIOHKH

IIPOMEKYTOUHOU

aTTecTalnu
ITomemenus ans HTB-303, JlekumoHHast CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIbHOU ayAUTOPHS NMMCHbMEHHBIHN, BEIIaIKa I OJICKIEL,
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paboThl

KOMIIBIOTEPHAsI CETh C BBIXOIOM B
WHTepHeT, KOMIIBIOTED NIEPCOHANIBHBIN,
IPUHTEP, KOHJUIMOHED

ITomemnienus s
KOHCYJbTUPOBAHUSA

b-102, Kabuner
COTPYAHHUKOB

CTOJI JiJIst pabOTHI C TOKYMEHTAMH, CTYII,
mkad 11 JOKyMEHTOB, IKad s
OJIeXKIbI, TYMOA, KOMITBIOTEPHASI CETh C
BBIX0/I0M B IHTEpHET,

MHOTO( YHKITUOHATLHBIN TIEHTP,
KOMIIBIOTEP MMePCOHATBHBIN, KOHJIUIINOHED

ITomemenus s
XpaHEHHUs
000pyI0BaHUS U
y4eOHOTr0 MHBEHTAPS

A-06a/2, Cxnan xadenpsl
™

BC€IIaJIKa OJId OJCKAbI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaTepI/IaHOBCI[CHHe N TCXHOJIOTHA MaTCPHUAJIOB H KOHCTpYKHI/Iﬁ

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHII TEKYIIIEr0 KOHTPOJIS YCIEeBA€MOCTH MO AUCIUIIHHE:
ATOMHO-KpUCTAJUINYECKOE CTPOCHUE MeTaJUIOB U ciuiaBoB (TectupoBanue)
Mexanudeckne CBOMCTBa KOHCTPYKIIMOHHBIX MaTtepuaioB (JlabopaTopHas pabora)

KM-1
KM-2
KM-3
KM-4
KM-5

Konctpykuunonnsie marepuainsl B 3Hepretuke (TectupoBanue)

Caapka MeTajuioB u ciiaBoB (JlaboparopHas paboTa)
Mertamnosenenue (JlaboparopHas pabora)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4 >
pasjena Henens 4 8 12 16 17
KM:
1 ATOMHO-KPUCTAJNINYECKOE CTPOCHUE METAJIIOB U
CIUIaBOB
11 ATOMHO-KPUCTAJUINYECKOE CTPOCHUE METAJUIOB +
5 OCHOBHBIE XapaKTEPUCTUKH MEXaHUYECKUX CBOMCTB
KOHCTPYKIIMOHHBIX MaTE€PUAIOB
21 OCHOBHBIE XapaKTEPUCTUKH MEXaHUYECKUX CBOMCTB +
' MaTepHaJOB
3 KoHCTpyKIIMOHHBIE MaTepHAIIBI, IPUMEHSIEMBIC B
DHEPrEeTUKE
31 KoHCTpyKIIMOHHBIE MaTepHAIIBI, IPUMEHSIEMBIC B +
' HHEPreTHKe
4 OcHoBHbIE METO/bI 00PaOOTKH KOHCTPYKIIMOHHBIX
MaTepHaoB
4.1 CBapka MeTaIoB U CILIaBOB + +
4.2 Meramoseaenune + +
Bec KM, %: | 20 20 20 20 20
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