MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsaenune noarorosku/cnenuaibHocth: 13.03.01 TennodHepreTuka u TEMIOTEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMHTI/I32HI/IH TEXHOJOI'HY€CKHUX ITPOLECCOB B
TCIUIOOHEPIreTuKe

YpoBeHnb 00pa3oBaHus: Beicliee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
MATEPUAJIOBEJIEHUE. TEXHOJIOI'USI KOHCTPYKIIMOHHBIX

Baok: Baok 1 «/Iucuuniaunbl (MoxyJm)»
Yacrp 00pa3zoBaTebLHOM
Oobsi3aTennbHas
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TpyaoeMKOCTb B 3a4eTHBIX
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e/IMHHIIAX:
Yacos (Bcero) no yued0Hom
( ) o'y y 144 yaca

IUIAHY:
Jlekuuu 3 cemecTp - 16 yacos;
IIpakTnyeckue 3aHATHSA 3 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI 3 cemecTp - 16 yacos;
KoncyabTanun MPOBOAUTCS B PAMKAX YaCOB ay/IMTOPHBIX 3aHATHI
CamocrosiTesbHasi padora 3 cemectp - 95,7 yaca;

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM
WHas koHTakTHasi padoTa NPOBOANTCS B PAMKAX YaCOB ayANTOPHBIX 3aHATHUI

BKJIIOYas:
TecTupoBaHue
IIpoBepounasi padora
JlaGopaTopHas paGoTa
IIpoMeskyTOouHast aTTecTalUsA:

3aver ¢ oleHKO 3 cemectp - 0,3 yaca;
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IMPOI'PAMMY COCTABNIJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceeaenun o Bnagensue L3N M3K A IO
Bnageney Map4eHKoB A.10. U
HpeHOI[aBaTeJ'IL WaeHTudHKaTop R1428e5c3-MarchenkovAY-al7968 MapquKOB
(1OIKHOCTB) (moamnuce) (paciudpoBKa MOIIHCH)

COI'TACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

PyKOBOI[HTeHL Bnageneyu Me3nH C.B.

00pa3oBaTeIbHON IIPOrPaMMBI MaenTwpnkarop R420ae592-MezinsV-dcaoctee C.B. Me3un

(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
MIOJITTHCH)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
w o CseneHva o snagensuye L3N M3K

3aBeyIoNIHil BhIMTyCKarOIEeh rev— Jeprmes AN,

Kadeaphl Naentudmeatop R7a071450-ChernyaevAN-b37575€ A.H. Yepnsen

(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
MOJITTHCH)



1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Ileab ocBOCHMS TMCHUIIMHBI. COCTOMT B U3yUYEHUU B3aUMOCBSI3U MEKIY COCTaBOM, CTPYKTYpOM
U MEXaHUYECKMMM, TEXHOJIOTMYECKMMHU M OKCIUTyaTallMOHHBIMM CBONCTBAMM KOHCTPYKLMOHHBIX U
TEIUIOU30JSIIMOHHBIX MaTEepUaoB JUIsl JaJbHEHIIEro NPUMEHEHUs 3TUX 3HAHUN MpPU NPOEKTUPOBAHUM,
IPOM3BOJICTBE U HKCILTyaTallMH OOBEKTOB TEIUIO3HEPTeTUKH U TEIJIOTEXHUKU

3agauu AMCUMIIMHBI

- OCBOCHHE TCOPETUYECKUX OCHOB METAJUIOBECHUS;

- U3y4eHHe 0COOCHHOCTEH aTOMHO-KPHUCTAITMUECKOTO CTPOCHHUS U CTPYKTYPBl METAJIIOB U
CIUIABOB, IPUMEHSAEMBbIX [IPU IPOCKTUPOBAHUN 000PYAOBAHUS JUIsl TEIUIO3HEPTeTUKU U TEINIOTEXHUKH;

- U3y4EHHE OCHOBHBIX METOJI0B OIIPEAEICHUS XapaKTEPUCTUK MEXaHUUECKHUX CBOWCTB
KOHCTPYKLMOHHBIX U TEIUIOM30JIALIMOHHBIX MaTEPUAJIOB;

- OCBOCHHE TCOpPHH aHau3a (a30BbIX MPEBPAILCHHH, TPOUCXOAIINX B KOHCTPYKIIMOHHBIX U
TEIUIOM30JSIIMOHHBIX MaTepHuajax, U N3y4eHUe BIUSHUS 9TUX (a30BbIX IPEBPALICHUN Ha UX
MEXAHUYECKUE, TEXHOJOTUYECKUE U IKCILITyaTal[MOHHbIE CBOMCTBA;

- OCBOCHME HaBBIKOB IIPUHATHS U 00OCHOBAHUS KOHKPETHBIX TEXHUYECKUX PELICHUH 110 BEIOOPY
KOHCTPYKLIMOHHBIX ¥ TEIUTOM30JISIIIMOHHBIX MaTePHAJIOB MIPHU MPOSKTHPOBAHHUU DJIEMEHTOB 000PYTOBAHHUS
JUISL TEIJIO9HEPTETUKHU U TEITIOTEXHUKH.

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

KOI[ U HAMMEHOBAaHUC KOI[ U HAMUMECHOBAaHUC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl oﬁyqemm
KOMIICTCHIIUU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH
OIIK-5 Cnocoben NJ-lonk-s JemoncTpupyer 3HATh.
YUUTHIBaTh CBOMCTBA 3HaHue obnactel mpuMeHeHus, | - TCOPETUICCKUC OCHOBRI I10ydCHUA
KOHCTPYKIITMOHHBIX CBOMCTB, XapaKTEPUCTHK KOHCTPYKIMOHHBIX MaTEPHAJIOB C
MaTepuasoB B KOHCTPYKLIMOHHBIX U 3a/IaHHBIMH CBOHCTBAMH;
TEMJIOTEXHUUYESCKUX TEIJION30JIAIIMOHHBIX - BJIMSTHMEC SKCILTyaTallMOHHBIX U
pacuerax ¢ yuerom MaTepuasoB, BHIOUPAET UX B TEXHOJOTMYECKHX (haKTOPOB HA
JUHAMUYECKUX U TEIJIOBBIX | COOTBETCTBUHU C TPEOyEeMbIMU PabOTOCTIOCOOHOCTE KOHCTPYKIIMOHHBIX
Harpy3ok XapaKTEepUCTUKAMU MaTcpHasos,

- OCHOBHBIE XapaKTEPUCTUKHI
MEXaHUYECKUX CBOMCTB
KOHCTPYKIITMOHHBIX U TEIUIOU30JIAIIMOHHBIX
MaTepuaioB, IPUMEHSIEMBIX B
TETJIODHEPTETUKE U TETJIOTEXHUKE;

- XUMHYECKHI COCTaB, CTPOCHHUE,
MapKHUpPOBKY U 00JIaCTH TPUMEHEHUS
KOHCTPYKIMOHHBIX U TEIUIOU30JIALIMOHHBIX
MaTepuasoB, IPUMEHSIEMBIX B
TEMJIOOHEPTETUKE U TEIJIOTEXHUKE;

- BIMSTHUE OCHOBHBIX BHIOB 00pabOTKH Ha
CBOMCTBA U CTPOCHHE KOHCTPYKIIMOHHBIX U
TETTON3OJISIITIOHHBIX MaTEPUATIOB U
3aKOHOMEPHOCTH CTPYKTYPHO-(Pa30BbIX
MIPEBPAIICHUI B HUX, TPOTEKAIOIINE TTO/T
BO3/IEUCTBUEM IKCILTYyaTAlIMOHHBIX
(bakTopoB.

YMETh:
- IPOBOJIUTH TEXHOJIOTUYECKYIO 00pabOTKy

KOHCTPYKIIMOHHBIX MaTCPUaJIOB IJId
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Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

IIOJIyYEHUS 3aJaHHBIX CTPYKTYpPBI U
CBOMCTB;

- IPOTHO3UPOBATH BIMSIHUE
TE€XHOJIOTHYECKUX, KOHCTPYKIIMOHHBIX U
HKCIUTYaTallMOHHBIX (PAKTOPOB HA
CTPYKTYPY U CBOMCTBA KOHCTPYKIIMOHHBIX
Y TEIUIOU30JALIMOHHBIX MaTEpUAIOB;

- IPUHUMATh y4acTUE B UCCIEA0BaHNN
CTPYKTYPHO-MEXAHUYECKOTO COCTOSHUS
KOHCTPYKLIMOHHBIX U TEIUIOU30JIALIMOHHBIX
MaTepHaJIOB C UCIIOIb30BAHUEM
HOPMAaTUBHBIX METOJUK;

- BBIOMPATh KOHCTPYKLMOHHBIE U
TEIION30JISILIMOHHBIE MaTEPUAIIBL IS
W3TOTOBJICHUS 3JIEMEHTOB KOHCTPYKLUN
TEIUIOPHEPTETUKHU U TEIJIOTEXHUKHU B
3aBUCUMOCTH OT YCIIOBUM HX
JKCILTyaTaluHy;

- IPUHAMATh Y4acCTHE B ONPEIACICHUN
MEXAHUYECKUX CBOWCTB
KOHCTPYKIMOHHBIX U TEIUIOU30JIALIMOHHBIX
MaTEpUAJIOB C UCIIOJIb30BAHUEM
HOPMAaTUBHBIX METOJHK.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON MporpamMme
ABTOMaTH3aIUsl TEXHOJOTHYECKUX TMpoleccoB B TemiodHepretuke (manmee — OIIOII), nampaBneHus
noarotoBku 13.03.01 TemnmosHepreTrka U TEIIOTEXHUKA, YPOBEHb 00pa30BaHus: BhICIIEE 00Opa30BaHUE -

OakanaBpuar.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbraThl 00y4eHus1, MOJTy4YeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOIMMBI TIPU BBITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PadOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUTLTMHEI COCTABISCT 4 3a4eTHBIX eqUHUIBL, 144 Jaca.

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

Pasnenblr/TemMsr g =| =«
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
ATTECTALHH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ATOMHO- 24 3 6 6 - - - - - - 12 - CamocmosamensHoe usyuenue
KPHCTAJTUYECKOE meopemuyueckozo mamepuana: Vizyuenne
CTPOCHHE METAJLIOB JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
11 ATOMHO- 16 2 2 - - - - - - 12 - " ATOMHO-KPHCTaIIIMYECKOE CTPOCHHE
KpUCTAIIINYECKOE MeTamoB"
CTPOCHHE METAJLIOB H3yuenue mamepuanog 1umepamypnolx
1.2 Kpucrammuzarms 4 2 2 - - - - - - - - UCMOYUHUKOG:
METAJJIOB M CIIJIABOB. [1], 197-238, 443-613, 749-805
1.3 Crunagbl. Teopust 4 2 2 - - - - - - - - [2], 248-367
JIMAarpaMM COCTOSIHHS [3], 146-177
2 OcHOBHbIE 66 2 - 16 - - - - - 48 - Camocmosamenvnoe usyuenue
XapaKTepUCTUKH meopemuyueckoz0 mamepuana: zyuenue
MEXaHUYECKUX CBOMCTB JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
MaTepHualoB "OCHOBHBIE XapaKTEPUCTUKN MEXaHUIECKHX
2.1 MexaHHYECKHUE 33 1 - 8 - - - - - 24 - CBOWCTB MaTepHuaioB"
UCTIBITAaHHS H3yuenue mamepuanos iumepamypnolx
MaTepUalIoB. UCHOYHUKOB:
Omnpenenenue [1], 170-189, 251-326
XapaKTEePUCTUK [2], 186-224, 367-509, 540-557, 566-620
MPOYHOCTH U [3], 135-140, 177-203
IUIACTHYHOCTH
METAJJIOB U CILJIABOB
2.2 Mexannueckne 33 1 - 8 - - - - - 24 -
HCTIBITAHUS
MarepuanoB. MeTo bl
orpe/ieIeHusI
TBEPJOCTH METAJIIIOB.
XapaKkTepUCTUKH




COIIPOTHUBJICHUA

MeTania
JTIUHAMUYECKUM
Harpy3Kam
3 KoHcTpyKIMOHHBIE 1 28 4 6 - - 18 - Camocmoamenvhoe usyuenue
TEIUIOU30JISAIIAOHHBIC meopemuueckozo mamepuana: Visyaenue
MaTepHaJIbl, JTOTIOJTHUTEIBHOTO MaTepraia o pa3aey
MIPUMCHSCMEBIC B "KOHCTPYKIIMOHHBIC U TEILIOU30JISIIMOHHBIC
TEIUIO3HEPTETUKE U MaTepHalibl, IPUMCHSIEMBIC B TCIIOHEPTETHKE
TEIUIOTEXHUKE U TETUIOTeXHHKE"
3.1 KoHcTpykunoHnHsle 1 28 4 6 - - 18 - Hzyuenue mamepuanog 1umepamypHsix
TETIOU30JISAIIHOHHBIC UCHOYHUKOB:
MaTepualbl, [1], 118-141, 239-245
MPUMEHSIEMbIC B [2], 102-110, 459-470
TEIIOPHEPTETUKE U [3], 223-232
TEIIOTEXHUKE
4 OCHOBHBIE METOJIBI 8 4 4 - - - - CamocmoamensHoe usyuenue
00paboTKK MaTepHajIoB meopemuueckozo mamepuana: Visyaenue
4.1 MertannoBeneHue. 8 4 4 - - - - JIOTIOJTHUTETIFHOTO MaTepuana o pa3aeny
OCHOBHBIE METO]IBI "OCHOBHBIE METO/IbI 00pPabOTKH MaTepuaioB"
00paboTKN MaTepHaIoB H3yuenue mamepuanog iumepamypnolx
UCOYHUKOB:
[1], 95-118
[2], 11-60, 67-82
[3], 15-43
3adeT ¢ OLIEHKOMI 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 16 16 16 0.3 78 17.7
Hroro 3a cemecTp 144.0 16 16 16 - - 0.3 95.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmiit KoHTpoib; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. AmomHo-Kkpucmanuueckoe cmpoenue Memaiios

1.1. ATOMHO-KpUCTAJZINYECKOE CTPOCHHE METAIIJIOB

OcHOBHBIE THUIIBI KPUCTAUIMYECKUX PELIETOK U UX OCHOBHBIE XapaKTEPUCTUKH. AHU3OTPOIMHUSL.
[Tomumopdusm. JlehekThl KpUCTATUIMYECKOTO CTPOCHHS METANIOB. THITBI TOYSUHBIX JEPEKTOB U HX
BJIMSIHAE Ha CBOWCTBA cIiaBoB. JInHelHble nedexTsl. KpaeBble 1 BUHTOBBIE AuUcIOKaLuu. Biusuue
IUIOTHOCTH JTUCIIOKAlMidA B MeTalyie Ha ero mnpouyHocTh. Jledhopmammst meramnoB. MexaHuszMm
negopMaluu CIABUIOM B HACAIbHOM KpucTayie. JIMCIOKAlMOHHBIA MEXaHU3M IUIACTHYECKOH
nedopManuu MeTaia. YIPOYHCHHE MeTalla XOJIOAHOW IutacTudeckoi nedopmarueii. Biusaue
HarpeBa Ha CTPOEHHE U CBOMCTBA Je(OPMUPOBAHHOTO METAJLIA. .

1.2. Kpucrannuzauus METauIoB U CILIaBOB.

OHepreTuyeckre NPEANOoChUIKU Ipolecca Kpuctamiuzauuu. CTeneHb NepeoxsIaxIeHUs IMpH
KpUCTalIM3auuy. BiausHue cpeqHero pazMepa 3epHa Ha MIPOYHOCTb MeTa/ula. YpaBHEHHE XoJuia-
[Terya. CriocoObl MOTY4YEHHUsT MEJIKO3EPHUCTOM CTPYKTYpHI pU KpucTamu3anuu. Kpucramimszanus
B YCJIOBHSX HAIPaBJIEHHOTO TEII00TBOA. CTpOCHNE METAJUINYECKOro CIuTKa. MoanpuunpoBanue
MmeTtasuia. Bunsl MonupukaTopos..

1.3. CrunaBel. Teopust quarpamMm COCTOSIHUS

CmnaBel. Busl B3auMoeiicTBUsS aTOMOB B CIUIaBaX. J(uarpaMMbl COCTOSIHUS CIUIaBOB. THIIBI
muarpamm coctostaus. OCHOBHBIC TIMHUU AuarpaMmmebl. [IpaBuno ¢a3 (mpaBuno ['u66ca). [Ipasuio
OTPE3KOB.

2. OcHosnble XapaKkmepucmukKuy MexaHu4ecKkux c80UCmME mamepuailos

2.1. MexaHu4eckue UCIIbITaHUs MaTepuanoB. OnpeeeHre XapakTepUCTUK MTPOYHOCTH U
IUIACTHYHOCTH METAJJIOB M CIIABOB

HcnblTanue MarepualioB Ha pacTspKeHUE. XapaKTEPUCTUKU IPOYHOCTH M IUIACTUYHOCTH,
onpeAeNsieMble TPU UCIBITAHUSIX PACTSKEHUEM. BiusiHuE BBICOKMX TEMIIEPATYp HA MEXaHUYECKHUE
CBOMCTBa cTajieil. SIBIeHne CUHEIIOMKOCTH..

2.2. MexaHn4ecKHe UCIIBITaHNs MaTepraaoB. MeTo bl onpe/iesieHns: TBEPIOCTH METaJIOB.
XapakTEepUCTUKH CONPOTUBIICHNS METaJlJIa INHAMUYECKUM Harpy3kam

MeTtonpl omnpenenaeHus TBEPAOCTH METaUIMYECKUX MarepuanoB. VcnbelTaHus Ha yaapHBIH
u3rub. Bsiskoe m xpymkoe paspymenue. Ilopor xmagHonomkoctu. Kputnueckass Temmeparypa
XPYIKOCTH. XapaKTePUCTUKHU KapOoNpoYHOCTH MeTaia. [lon3yuects. JnurenpHas Ipo4HOCTb.

3. KOHCI’I’ZDVKHHOHHbl@ U meniou30JAUUORRbIE Mamepuaivbl, NPUMEHAEMbIE 6 MENJIOIHeEPceMmuUKe
u meniomexHuxke

3.1. KoHCTpYKIIMOHHBIE U TETNIOU30JIALMOHHBIE MATEPHAIIBI, IPUMEHSAEMBIE B TEIUIODHEPTETUKE
U TETIOTEXHUKE

VYrnepoauctslie cranu. CTPYKTYpHBIE COCTABIISIFOIIME YIJIEPOAMUCTBIX HE3aKAJIEHHBIX CTaJeH.
JnarpaMma COCTOSIHMS <GKENIe30 — LEMEHTUT». BimsHMe yriaepoja Ha MEXaHUYECKUE CBOWCTBA
yriepoaucTeix craneil. [lpumecu B cramsax. Bausiaue cepsl u ¢pocdopa Ha MexaHHUYeCKHE CBOMCTBA
cTaieil. SIBIeHWME KpacHOJIOMKOCTH. YTIEPOAMCTBIE CTayu oO0mero HaszHadeHus. CreneHn
pacKUCIIEHU cTainei. KauecTBeHHsle KOHCTPYKLIHOHHBIE YIJIEPOINUCTHIE CTaJIN.
NHcTpyMeHTanbHbIE yriaepoaucTeie ctaiu. JlerupoBanusie cranu. Llenu neruposanus. [Ipumepst
JernpoBaHus. MapkupoBKa JIETMpOBaHHBIX craneil. Cranu, MapKUpPYyIOIIHecs HE B COOTBETCTBUU C
o0LIMMH ITpaBHJIaMU MapKUPOBKHU (MCKIIOUEHUS U3 MapKupoBKH). Kiaccuduxanum nerupoBaHHbIX
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CTaJlel 1O CTENeHW JIETMPOBAHHOCTH, [0 YHCIY KOMIIOHEHTOB, [0 Ha3HAuY€HWIO, 10
MHUKPOCTPYKTYpE TIOCJI€ HOpPMaju3aly. BiMsHUE JerHpYIOIMX 3JEMEHTOB Ha YCTOMYMBOCTH
nepeoxyaxaeHHoro aycreHuta. Cepble 4yryHbl. BbicokompouHble uyryHbel. KoBkue 4YyryHsl.
CmuiaBsl Ha ocHOBe Menu. Jlatynu. bpoussl. Amomunuil. JIuteiHbie CrijlaBbl HA OCHOBE AJIFOMUHUS.
Jedopmupyemble TEPMUUECKH YHIPOUHSEMbIE M HEYNPOYHSEMbIE CIUIaBbl HA OCHOBE AFOMHUHMSL.
Tepmuueckas 06paboTka AeGOpMUPYEMBIX YIPOYHSIEMBIX CIIABOB. AHTH(QPUKIMOHHBIE CILJIABHI.
bab0uThl. MaTtepuainsl Ui IPOMBILUICHHON TEIUIOBOW M30yALuK. TpeOoBaHus, IPpeabsBIIsAEMbIE K
TEIUIOM30JSIIMOHHBIM ~ MaTepuajlaM Y OCHOBHBIE IOKa3aTenu uX d(PQPEeKTUBHOCTH. Bus
TEIUIOU30JSILIMOHHBIX MaTepHaJIOB, IPUMEHIEMbIX B TEIUIOHEPreTHKE U TeloTexXHuke. [Ipumepsl
KOHCTPYKLUH TEIJIOBOM N30JIALIUN 0OBEKTOB TEIUIOOHEPTETHKH U TETNIOTEXHUKH.

4. OcrnogHble Memoodbl 0OPabOMKU MAMEPUALIO8

4.1. MetamnoBenenue. OCHOBHBIE METO/IBI 00OpaOOTKH MaTEpUAIOB

OcHoBHBIE MeTO/BI 00paboTKM MatepuaiioB. OOpaboTka MeTaioB AaBiaeHueM. OOpaboTka
pe3anneM. Tepmuueckas oOpaboTka. Temmeparypbl CTPYKTYpHO-(a30BBIX NMPEBPAIICHUI B CTAIIAX
(xputnueckue Touku). OTxur [ poga (roMmoreHusanusi, peKpUucTaIu3aluoOHHbINA O0Tx)Ur). Oxur 11
poma (OTKHAT Ha MEIKOE 3E€pHO, HEMONHBIA OTXHUI W 1p.). HopMmanmsamms u oauHapHas
TepMuueckas oOpaboTka. 3akanka. Beibop TemmepaTypsl HarpeBa cTayiu moJ 3akaiky. CrocoObl
3akanku cranei. Otmyck cranu. Buasl otmycka. [IpeBparienust B CTpyKType CTald MPH OTITYCKE.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Onpenenenne XapakKTepUCTUK MPOYHOCTH H IJIACTUYHOCTH METAJIa UCIIBITAaHUEM
00pa31oB Ha pacTskKEHUE;
2. BnusiHue BBICOKUX TEMIIEpaTyp Ha MEXaHUUECKHUE CBOICTBaA CcTajel;
3. Meto/ibl onpeieneHus: TBEpAOCTH METAJUIOB U CIUIABOB;
4. OnpeneneHne yaapHOH BSI3KOCTH METAJIOB UCIIBITAHUSIMU Ha YIAPHBIA U3THO;
5. Onpenenenne KpUTHUECKON TeMIepaTypbl XpyIKOCTH CTaH.

3.4. TeMbl 1a00paTOPHBIX padoT
1. M3ydeHue npouecca KpUCTaIn3aluy, BIUSHUS MOAU(PUKATOPOB U CKOPOCTH OXJIAXKICHUS
Ha BEJINYUHY 3€pHa;
2. [loctpoenue auarpammbl cocTOsTHUS Pb-Sn 10 KpUBBIM OXJIaXkKI€HUS;
3. MUKpOCTpYKTYpa U CBOMCTBA YIIEPOAUCTHIX HE3AKAJIEHHBIX CTAJICH;
4. MuKpOCTpYyKTYypa JIETMpPOBaHHBIX CTaJeil U CIUIABOB;
5. MUKpOCTpYKTYpa IBETHBIX METAJIJIOB U CIUIABOB;
6. Bnusinue repmudeckoit 00pabOTKM Ha CBOWMCTBA YIJIEPOIUCTHIX CTaJIEH.

3.5 KoncyabTauuu

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. OO6cyxneHue martepuaqoB MO Keiicam pasznena "ATOMHO-KPUCTAUIMYECKOE CTPOEHUE
MeTasuioB"

2. OOcyxneHne MaTepuaslioB 10 Kedicam pa3gena "OCHOBHBIE  XapaKTEPUCTHKH
MEXaHUYECKHUX CBOMCTB MaTepuanoB"

3. OOcyxaeHue MaTepuayioB 1o Keiicam pasnena "KoHCTpYKIIMOHHBIE W TETUION30JISSIIHOHHBIC
Marepuaibl, TPUMEHSEMbIE B TEIIOPHEPTETUKE U TEIUIOTEXHUKE"

4. OOcyxneHue warepuaqoB T0 Kkedicam pasnena "OCHOBHBIE METOIBI 00pabOTKH
MaTepuaioB"



3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI



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

3amaHupOBaHHbIE PE3YAbTaThl 00Y4YEHHUS 1O

Howmep pasznena
JTCIUTIIAHEI (B

O1neHo4HOE CPEeICTBO
(T ¥ HAUMEHOBAHUE)

Konapr
JTUCIUTIINHE COOTBETCTBUHU C
MHIUKATOPOB
(B COOTBETCTBHH C pazzuesiom 1) n.3.1)
112[3[4

3HaTth:
BIIUSTHUE OCHOBHBIX BHJIOB 00pabOTKM Ha CBOWCTBA U JlaboparopHas pabota/MeramioBecHIE
CTpOCHHE KOHCTPYKIIMOHHBIX U TEIIIOU30ISIIIHOHHBIX
MaTEpUajIOB U 3aKOHOMEPHOCTH CTPYKTYPHO-(a30BbIX NA-1lonk-s +
MIpPEeBpaIeHUI B HUX, IPOTEKAIOIINE MOJ1 BO3CICTBHEM
HKCILTYaTAIMOHHBIX (PAKTOPOB
XUMHUYECKUI COCTaB, CTPOCHUE, MAPKUPOBKY U 001acTH JlaboparopHas paboTa/MexaHUYECKHE UCTIBITAHUS
NPAMEHEHHS KOHCTPYKIMOHHBIX 1 TETUION3ONAUMORHBIX | 1 T-lomcs + MaTepuaioB. MeTo bl OnpeiesieHus: TBEPIOCTH
MaTepUasoB, IPUMEHSIEMbIX B TEIIJIOOHEPTETHKE U METaJIJIOB. XapaKTEPUCTUKH COMPOTUBIICHUS METaa
TEIJIOTEXHUKE JTIMHAMUYECKUM Harpy3kam
OCHOBHBIE XapaKTEPUCTHUKU MEXAHUYECKUX CBONCTB [TpoBepounas pabora/MexaHHUYECKHUE UCTTBITAHUS
KOHCTPYKIITMOHHBIX U TEIUIOU30JIAIIMOHHBIX W-lomcs + MaTepuaioB. OnpeneneHre XapakTepUCTUK IPOYHOCTH U
MaTrepuasoB, IPUMEHSIEMbIX B TEIJIOIHEPIETUKE U MJIACTUYHOCTH METAJUIOB U CILJIABOB
TEIJIOTEXHHUKE
BIUSTHUE DKCIUTYaTallUOHHBIX M TEXHOJIOTHYECKUX TectupoBanune/KoHCTPYKITMOHHBIE MaTEpPHAIIBI B
(hakTOpOB HA PAOOTOCTIOCOOHOCTh KOHCTPYKIIMOHHBIX N-lonk-s + SHEPTeTUKE
MaTepuasoB
TEOPETUECKHAE OCHOBBI MOIY4EHHS KOHCTPYKIHOHHBIX | 1y T-lomcs + TectupoBanne/ ATOMHO-KPUCTATNINYECKOE CTPOCHUE
MaTepUasIoB C 3aJaHHBIMU CBOICTBaAMHU METaJIJIOB
YMersb:
MIPUHUMATD YI9aCTHE B ONIPECIICHIN MEXaHMIECKUX [TpoBepounas pabora/MexaHUeCKHE NUCTIBITAHUS
CBOMCTB KOHCTPYKIMOHHBIX U TEMIOU30JILIMOHHBIX N-lonks + MarepuanoB. OnpeeneHne XapakTepUCTUK IPOYHOCTH U
MaTEpUaJIOB C UCIOJb30BAHUEM HOPMATHUBHBIX METOIMK MJIACTUYHOCTH METAJIJIOB U CIUIABOB
BBIOMpATh KOHCTPYKITMOHHBIE U TETUION30JISIIMOHHBIS JlaboparopHas paboTa/MexaHUYECKIE UCTIBITAHUS
MaTepHuabl sl K3TOTOBIEHUS d71eMeHTOB KOHCTpyKIuit | I-1lomk-s + MaTtepraioB. MeToIbl ONIpEAEIEHUS TBEPAOCTH
TETJIOHEPTETUKH U TETIJIOTEXHUKHU B 3aBUCUMOCTH OT METAJIJIOB. XapaKTEPUCTUKH CONPOTUBICHUS METaa
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YCJIIOBUM MX JKCIUIyaTaluu

JIMHAMUYECKUM Harpy3kam

MPUHUMATDH Y4aCTHE B UCCIIEIOBAHUU CTPYKTYPHO-
MEXaHUYECKOT'O COCTOSIHUSI KOHCTPYKIIMOHHBIX U

JlaGopaTtopHnast pabota/MeTaiioBeIcCHUE

TEIUIOU30JSILIMOHHBIX MaTEPUAJIOB C UCIIOJIb30BAHUEM UA-lomcs

HOPMAaTUBHBIX METOAMK

IIPOrHO3UPOBATh BIMSIHUE TEXHOIOIMYECKHUX, TectupoBanue/KoHCTpyKIIMOHHBIE MaTepUaIIbI B
KOHCTPYKIIMOHHBIX M 9KCIUTYaTallMOHHBIX (paKTOPOB Ha VLo JHEPreTUKe

CTPYKTYPY U CBOMCTBA KOHCTPYKLIMOHHBIX U

TEILION30JISIIUOHHBIX MAaTEPHAIIOB

IIPOBOJIUTH TEXHOJIOTUYECKYIO 00pabOTKY TectupoBaHe/ ATOMHO-KPUCTAJUINYECKOE CTPOEHHE
KOHCTPYKILMOHHBIX MaT€pUAJIOB JUJIA [TOJTy4CHUA N-1lonk-s METAJLJIOB

3aJaHHBIX CTPYKTYPBI U CBOMCTB
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
3 cemecTp

Dopma peanuzanuu: 3aniuTa 3aaaHUA
1. MeramnoBenenue (JlabopaTopHas pabora)
2. MexaHW4YeCKHEe UCTIBITAHUS MAaTEPUAIOB. METOIbI ONPEICTICHUS TBEPJOCTH METAIIIIOB.
XapaKkTepuCTUKU COMPOTHBIICHHS METAJlIa JMHAMUYECKAM Harpy3kaM (JlabopaTopHas pabora)
3. MexaHn4eckue uCTbITaHus MaTeprasioB. OnpeeneHne XapakTePUCTUK TPOYHOCTH U
TUTACTHYHOCTH MeTaiuioB U ciuiaBoB (IIpoBepounas pabota)

Dopma peanuzauuu: ITuceMenHnas padbora
1. AtomHO-KpucTaiueckoe ctpoenue meranios (TectupoBanue)
2. KoHcTpyKLnoHHBIE MaTepuaibl B 3HepreTuke (TectupoBaHue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IlpoMe:kyTOoUYHAs aTTeCTALUS MO JUCHUIINHE

3auem c oyenxou (Cemecmp Ne3)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «M3OW» HUTorosast onieHKa omnpeensieTcss Ha OCHOBAaHUU COOTHECEHUsl TEKYILEeu
OLICHKM W OLEHKH MO MPOMEXKYTOYHOM arrecrauuu. Ha ycmoTpeHue mnpenojaBaTens OUEHKA IO
MIPOMEKYTOUHOM aTTeCTAlMU MOKET OBITh BBHICTABJICHA IO CPETHEH OLIEHKH TEKYIEro KOHTPOJIS:
"xopomio" - cpeansis onieHka ot 3,8 10 4,6 "oTauvHO" - cpeansis oneHka ot 4,7 no 5,0

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

5. YYEBHO-METOANMYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3AHUA:

1. I'ynses, A. I1. MerannoBenenue : yueOnuk st By3oB / A. I1. I'ynses, A. A. I'ynseB . — 7-e uzn.,
niepepad. u jon . — M. : Anbsiac, 2011 . — 644 c. - ISBN 978-5-903034-98-7 .,

2. Martonun B.M.- "UHieHTHpOBaHNE B TMarHOCTHKE MEXaHUYECKUX CBOMCTB MaTepHasioB",
WznarensctBo: "MOU", Mocksa, 2015 - (288 c.)
https://www.studentlibrary.ru/book/ISBN9785383009697.html;

3. Martronun B.M.- "MeramnoBenenue B teriodHepreruke", M3narenscto: "M3OUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012727.html.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTPaHsieMoe MPOrpaMMHOe odecreyeHue:
1. CHO "IIpomereit";
2. Office;

3. Windows;
4. Maitna BugeoxondepeHIum.
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5.3 UnTepHeT-pecypchl, BKJIWYAA NPodeccCuoHATbHbIE 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-

CIIPaBOYHbIE CHCTEMbI:

. 9BC Jlans - https://e.lanbook.com/
. Hayunasi ssiekTponnas 6udauoreka - https://elibrary.ru/
. baza nannbix Web of Science - http://webofscience.com/
. ba3za mannbIix Scopus - http://www.scopus.com
. HanpoHanbHast 3JIeKTpoHHas 0udamnoTeka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTana oTKpeITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

. ba3a oTKpbBITBIX JaHHBIX MUHHMCTEPCTBA TPY/Aa U COUMAIBHOM 321 ThI PD -

CONO Ol A~ WN B

https://rosmintrud.ru/opendata
9. ba3a oTKpPBITHIX JaHHBIX NPO(ecCHOHAIbHBIX CTAHIAPTOB MUHMCTEPCTBA TPYAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PP -
http://www.economy.gov.ru
11. ba3a oTKpBITBIX AaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
12. DnexkTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

13. Uudopmanmnonno-cnpapoynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

14. HauMoHaJXbHBII MOpPTAaJI OHJIAKH 00yyeHus: «OTKpbITOE 0O6pa3zoBanue» - https://openedu.ru
15. O¢puunanbHblii caiiT @eaepajbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H

MetpoJioruu - http://protect.gost.ru/
16. OTkpbITasi yHuBepcuterckas nngpopmaunontas cucrema «POCCHS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenne
HAaHMEHOBAHHE
VY4eOHble ayAUTOPUH K-120, MamuHHbIHI 3a1 cepBep, KOHIULMOHED
JUIS IPOBEICHUSA NBII

JICKIIMOHHBIX 3aHATUN U
TCKYIICTO KOHTPOJIA

VY4eOHble ayautopun
JUTSL IPOBE/ICHUS

b-04, JlabopaTopus
pasmepHoi 00paboTKH

000py0BaHKE CHEHATN3UPOBAHHOE

NPaKTUYECKUX 3aHITUH, MaTepHaoB
KP u KIT
VY4eOHble ayautopun b-106a, napTa, CTOJI penoiaBaress, CTyJ, mKad
JUISL IPOBEICHUS Merannorpapudeckas JUI JOKYMEHTOB, CTOJI TUChbMEHHBIH,
a0OpaTOPHBIX 3aHATUN nabopaTtopus TymMOa, I0CKa MeJloBasi, 000py1I0BaHHE

yueOHOe, KOHIUIIMOHEDP, HHBEHTaph
y4eOHBIN, CTeH]1 TH(OPMAIIMOHHBII

VY4eOHble ayAUTOPUHI
JUTSl TIPOBEJICHUS
IIPOMEKYTOUHON

aTTecTauuu

Bb-103, YueOnas
aynutopus kad. "TM"

rapTa, CTOJ IpernojaBaTes, CTOI
KOMITBIOTEPHBIH, CTYII, MKad A
JOKYMEHTOB, TyM0a, J0CKa MeJloBas,
MYJIbTUMEANMHBIA POEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIBHBIN, KOHIULIMOHED

ITomemenus s
CaMOCTOSTEILHOU
paboTHI

HTB-303,
KomnbrotepHslit
YUTAIBHBIN 371

CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJI
MMMCHMEHHBIN, BEIIAJIKa JJIS OJICKIbI,
KOMITBIOTEpPHAS CETh C BBIXOJIOM B
HHTEpHET, KOMIIBIOTED EPCOHAIIBHBIN,
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IIPUHTEDP, KOHIULIUOHED

TTomemenust misa

b-102, Kabuner

CTOJ 117151 pabOThI C JOKYMEHTaMHU, CTYIL,

KOHCYJIbTUPOBAHUS COTPYAHUKOB mKad Uit JOKYMEHTOB, IIKad A7 OACHKIbI,
TyMm0a, KOMIIbIOTEpHAsI C€Th C BBIXOJIOM B
WuTepHeT, MHOrO(QyHKIIMOHATIBHBIN LIEHTP,
KOMIIBIOTEP NEPCOHAIBHBINA, KOHAULIHOHED
ITomemenus nis , Cxnan

XpaHEHHsI
o0opynoBaHus U
y4eOHOr0 HHBEHTAPSI
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

MaTepI/IaHOBG,Z[CHHe. TexHonorus KOHCTPYKIHOHHBIX MAaTCPHAJIOB

(Ha3BaHME AUCIUILINHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1
KM-2

KM-3

KM-4
KM-5

ATOMHO-KpPUCTAJUIMYECKOE CTPOEHHUE MeTaJlIoB (TecTupoBaHue)

MexaHnuecKue UCIbITaHks MaTepuasioB. Onpe/iesieHIe XapaKTePUCTHK MPOYHOCTH U
MJIACTUYHOCTU MeTasuioB U criaBoB (IIpoBepounas padota)

MexaHHYeCKUE UCITBITAaHMS MaTepUaIOB. MEeTOIbI OnpeiesieHHs TBEPIOCTH METAILIOB.
XapakTepUCTUKH COTPOTHBIICHUS METaJlJIa IMHAMUYECKUM Harpy3kam (JIaboparopras pabota)
KoHcTpykiimoHHbIe MaTepHalibl B 3HEpreTrke (TectupoBanue)

Mertamnosenenue (Jlaboparopras padbota)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT ¢ OLIEHKOM.

WNnupexe KM- | KM- | KM- | KM- | KM-
Howep Paszgen nucnurimHbl KM: L 2 3 4 >
pasnena Henens 3 6 9 12 14
KM:
1 ATOMHO-KPUCTAJUIMYECKOE CTPOCHHUE METAIITIOB
11 ATOMHO-KPUCTAJUIMUECKOE CTPOCHHUE METAIITIOB +
1.2 Kpucrannuzanus MeTamuioB U CIUIaBOB. +
1.3 Cnnasel. Teopust AuarpaMM COCTOSIHUS +
2 OcHOBHBIE XapaKTEPUCTUKN MEXaHUYECKUX CBOMCTB
MaTepHajoB
MexaHnueckue UCTIbITaHUS. MaTepUalIoB.
2.1 Omnpenenenne XxapakTepUCTUK MPOYHOCTH U +
IUIACTUYHOCTU METAJIOB U CIUIABOB
MexaHn4yeckne HCTIBITaHUs MaTepruaioB. MeTosl
2.2 OIpEAEIIEHUS TBEPIOCTH METAIIIOB. XapaKTEPUCTUKH +
COINPOTHUBIICHUS] MeTaJlJIa TUHAMUYECKUM Harpy3kam
KOHCTpyKIIMOHHBIE U TEIIIOU30ISMOHHBIE
3 MaTepuaibl, IPUMEHsIeMbIe B TEIIJIOIHEPTreTHKE U
TEIJIOTEXHUKE
KoHCTpyKIIMOHHBIE U TETIIOU30ISIIMOHHBIE
3.1 MaTepuaibl, IPUMEHSEMBIE B TEIIJIOOHEPTETUKE U +
TEIJIOTEXHUKE
4 OcHOBHBIE METO/1bI 00PabOTKH MaTepUaAIOB
41 MertamnoBenenue. OCHOBHBIE METOJIBI 0OPaOOTKH +

MaTepUajoB

Bec KM, %: | 10 15 10 15 | 50
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