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YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT
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Pabouast nporpaMma QM CHUILIHHBI
KOHCTPYKIIMOHHOE MATEPUAJIOBEJIEHUE
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YacTh 00pa3zoBaTe/ibLHOM
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2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

2 cemecTp - 16 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

2 cemectp - 0,3 yaca;
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3aBeyroIHi BBITYCKAIOLICH i) Brageney [ecTonanosa T.A.
Kadeapbl * Mo - Waentagmearop  REa486bb1-ShestopalovalA-2b9205 IITecromanoBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa HOIIHCH)

3BaHHE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Leab ocBOeHMs TUCHHMILIMHBI. U3YYCHHE CTPOCHMS KOHCTPYKLIMOHHBIX MaTepUaJIOB, a TAKXKE €ro
BIMSHHS Ha MEXaHUYECKUE, TEXHOJOTMYECKHE M DKCIUTyaTallHOHHBIE CBOWCTBA JUIS JAJIbHEHIIEro
IPUMEHEHUS ITUX 3HAaHUH B IPO(EeCCHOHAIBHON AEATENbHOCTH

3agauu AMCHMIIMHBI

- 0O3HAKOMJICHHE C OCOOCHHOCTAMU CTPOCHUA METAJIJIOB U CIIJIABOB;

- UI3YUCHUC OCHOBHBIX MCTOAOB OIIPCACTICHUA XaPAKTCPUCTUK MCXaHUYCCKUX CBOI>'ICTB;

- an06peTeHHe HAaBBIKOB I10 ITPOBEACHUIO aHaIn3a (1)a3OBBIX HpeBpaH_[eHI/Iﬁ, IPOUCXOAAIINX B
KOHCTPYKIIMOHHBIX MaTCpUuajliax, U UX BIIMAHUA HA MCXAHUYCCKUC, TCXHOJIOTMUCCKHUE U

OKCILTyaTallHOHHBIC CBOMCTBA.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

OIIK-5 Cnocoben
HCIIOJIB30BaTh CBOMCTBA
KOHCTPYKIIMOHHBIX H
AIIEKTPOTEXHUICCKUX
MaTepUajoB B pacueTax
napaMeTpoB U PEIKUMOB
00BEKTOB
po(hecCHOHATTLHOM
JIEATEIBHOCTH

W I-1lonk-s demonctpupyet
3HaHue o0nacTell IPUMEHEHUs,
CBOWCTB, XapaKTEPUCTHUK U
METO/IOB HCCIIEIOBAHUS
KOHCTPYKIIMOHHBIX
MaTepuasoB, BbIOUpaEeT
KOHCTPYKIIMOHHBIC MaTepHAaJIbI
B COOTBETCTBHH C TPEOYyeMBIMHU
XapaKTePUCTUKAMU JIJIS
UCTIOJIB30BaHUs B 00J1aCTH
npoeCCUOHATLHON
JeSITeTbHOCTH

3HATb:
- KJIacCH(HKALUIO, COCTaB, CTPOCHHUE,
CBOfICTBa, MMPUMCHCHUC JICTUPOBAHHBIX
CTajel, a TAK)KE LBETHBIX METAJUIOB U
CIJIAaBOB HA UX OCHOBE;

- OCHOBHBIE XapaKTEPUCTUKU
MEXaHUYECKUX CBOMCTB U CIIOCOOBI HX
OIIpe/ICTICHNUS;

- CTPYKTYpHO-(a30BbIe MTpEeBpAILECHUS B
CTaJISIX B PABHOBECHBIX U HEPABHOBECHBIX
YCIIOBHSX, a TAK)KE OCHOBHBIE BHIBI
TEpMUYECKOH 00paboTKH, UX Ha3HAUYEHUE
¥ BIIMSTHYE HA MEXaHWYECKHEe CBOMCTBA U
CTPOEHUE KOHCTPYKIIHOHHBIX MaTepUanoB
Y Ha BO3MOYKHOCTb BHIOOpA MaTepHasoB B
COOTBETCTBUH C TPeOYEeMbIMU
XapaKTCPHUCTUKAMMU

- KJTacCU()MKALUIO, COCTAB, CTPOEHUE,
CBOMCTBA, IPUMEHEHHNE YTIIEPOINUCTHIX
CTaJeil, ABJeHUS XJIaJIHOIOMKOCTH U
KpPacHOJIOMKOCTHU U cI0co0bI 0OpbOBI €
HUMH;

- OCHOBHBIC THUITBI KPUCTATIIINYCCKUX
PELIEeTOK, 1e(heKThl KPUCTATUINYECKOTO
CTPOCHUA, TPYIIIIbI CBOWCTB M UX BIINSHHE
Ha CBOICTBAa KOHCTPYKLIMOHHBIX
MaTepuaos;

- (hasbl U CTPYKTYPBI, oOpasyrolecs npu
BSaHMO}IeﬁCTBHH KOMITOHCHTOB B TBEPAOM
COCTOSIHUH, a TAK)Ke BUbBI TUarpaMm
COCTOsAHUS, X OCHOBHBIC JIMHNHU U UX
CBSI3b CO CBOMCTBAMH KOHCTPYKIIMOHHBIX
MaTepuaoB.

YMETB:
- AaHAJIM3UPOBATH IUArPAMMBI COCTOSIHUS
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

CILIaBOB;

- OOBSICHUTD CXEMY U SHEPreTUYECKHE
NPENOCHUIKH KPUCTAJUIN3AINY, BIUSHHIC
OCHOBHBIX [TaPaMETPOB U MOJU(PUKATOPOB
Ha pa3Mep 3epHa;

- 000CHOBaHHO BBIOMPATH PEKUMBI
TepMOOOPaOOTKH C HCIIOIb30BAHHEM
JarpaMMBbl OKEJIe30-IIEMEHTHT» U
JarpaMMbl ©30TEPMHYECKOTO pacraia
NEPEOXJIAXKICHHOTO ayCTCHNTA.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHATIBHOW 00pa3oBaTeNbHOM IpOrpaMMme
DHEpProycTaHOBKM Ha OCHOBE BO300OHOBISIEMBIX MCTOUYHUKOB dHeprum (nanee — OIIOII), nampaBnenus

noaroroBku  13.03.02

Tpe60BaHI/I$[ K BXO/IHbIM 3HAHUAM U YMCHUAM:
- 3HATh THITBI XUMHYECKHUX CBS3CH

- 3HaTh THUIIBI XUMHWYCCKHUX peaKuHﬁ

- 3HATb IIOHATHUA aTOMa, A/Jpa, 3JICKTPOHA, HOHA

- 3HaTh IIOHATHUEC BAJICHTHOCTHU

- 3HaTh MMOHATHS MeTajljla M HeMeTala

- 3HATh MOHATHUA SHTPOIIUH U TEMIIEPATYPbI
- 3HaTh OCHOBHBIE XMMHUYECKHE JIEMEHTHI U KJIaCChl XUMUYECKUX COSIAMHEHHUN
- YMETh 3alUCaTh MPABUIBHO XUMUYECKYIO PEAKIIUIO 3aMEIICHUS

- YMETBh IIOJIb30BaThCA nepruoanueckon cucremoit .M. Menneneesa

DJNEeKTpOIHEPreTHKa MW DJJCKTPOTEXHHWKA, YPOBEHb OOpa30BaHUS: BBICIICE
obOpasoBaHue - OakajaBpuar.

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




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIMHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - 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- 18 2 4 4 - - - - - - 10 - CamocmoamensHoe usyuenue
KPHCTaJUTUUECKOe meopemuueckozo mamepuana: I1oaroToBka K
CTpOEHHE METaJJIOB 3amuTe J1abopaTopHOi paboThl «M3yueHne
11 ATOMHO- 18 4 4 - - - - - - 10 - MpolLecca KPUCTAUIU3AIMA METAJIIOB U COJICH»
KPHCTAJUTUUECKOe Camocmoamenvroe usyuenue
CTPOEHHE METaJJIOB meopemuueckozo mamepuana: I1oaroToBKa K
tecTy Nel «ATOMHO-KpHCTaNINYECKOE
CTpOEHHE KOHCTPYKIIOHHBIX MaTE€PHalIOB)»
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], ¢.52-60, 67-78, 110-112, 152-133
[4], c. 25-32
[5], 25-32
[6], c. 15-20, 36-37, 44-53
[7], c.13-20
2 OcHOBHBIE 10 4 - - - - - - - 6 - Camocmoamenvroe usyuenue
XapaKTepUCTUKH meopemuyueckozo mamepuana: I1oAroTOBKa K
MEXAHUUYECKUX CBOWCTB TecTy No2 «OCHOBHBIE XapaKTEePUCTHKH
2.1 OcHOBHBIE 10 4 - - - - - - - 6 - MEXaHUYECKHUX CBOWCTB»
XapaKTEePUCTHKU H3yuenue mamepuanog 1umepamyprbix
MEXaHHYECKUX CBOMCTB UCHIOUHUKOB:
[3], ¢.292-306, 327-340
[4], c. 65-84
[5], c. 65-84
[6], c.93-104
3 CtpoeHue CIIaBOB. 16 4 4 - - - - - - 8 - Camocmoamensroe usyuenue
JlarpaMMbl COCTOSIHUS meopemuueckozo mamepuana: I1oaroToBKa K
3.1 CTpoeHune CIIIaBoB. 16 4 4 - - - - - - 8 - tecty Ne3 «Ctpoenue ciiaBoB. JluarpaMMbl
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ﬂl/lal"paMMI)I COCTOSHHA

COCTOSTHHS)
Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: I1on1roroBka K
3amuTe 1abopaTopHoit paboTs! «IlocTpoeHne
JMarpaMM COCTOSHUS 10 KPHBBIM OXJIQXKACHHS
CILIAaBOB)
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:
[1], c.124-133, ¢.138-158
[6], c.173-181, 184-189
[7], c.27-32

4 Juarpamma «kenes3o- 14 4 8 CamocmoamensHoe usyuenue
LEMEHTHUT. meopemuueckozo mamepuana: I1onroroska x
YriepoJucThie CTanu tectaM Ne3 «CtpoeHue criaBoB. J[narpaMmal
4.1 Juarpamma «oxeneso- 14 4 8 cocTostHU» U Ned «YTIIepoAucThIe CTalm»
LEMEHTHUT. H3yuenue mamepuanog 1umepamypHsix
YrnepoaucTeie cTaiu UCHOYHUKOB:
[1], c.186-224
[6], c.217-233, 346-357
[7], c.3-13
5 Ou3nyecKre OCHOBBI 18 6 10 CamocmosamensbHoe usyuenue
TePMHUIECCKOIH meopemuueckozo mamepuana: I1oaroToBKa K
00pabOTKH CIJIaBOB. 3amuTe J1abopaTopHOit paboTs! «OCHOBHBIE
OCHOBBI BUBI BHBI TEPMHUUYECKON 00pabOTKH YTIepOIUCThIX
TEepPMHUUYECKOU cranen»
06paboTku Camocmoamenvnoe uzyuenue
51 duznuecKre 0OCHOBBI 18 6 10 meopemuyecko20 mamepuana: I1onroroBka K
TEPMUUECKON tecTy NeS«CTpyKTypHO-(ha30BbIe IPEBpaICHHS
00pabOTKH CIJIaBOB. B KOHCTPYKIMOHHBIX MaTepHallaX U OCHOBHBIC
OCHOBBI BUABI BHBI TEPMHUYECKOH 00pabOTKI
TePMHUIECCKOMH H3yuenue mamepuanog aumepamypHsix
00paboTku UCHOYHUKOB:
[2], c. 156-176,178-180, 183-189, 191-217
[6], ¢.291-320
[7], c.54-60
6 JlerupoBaHHBIC CTAIN 18 6 10 CamocmosmenbHoe usyuenue
6.1 JlerupoBaHHbIe cTATN 18 6 10 meopemuyueckozo mamepuana: 11oaroToBKa K

TecTy Ne6 «JlerupoBaHHBIC CTANH, @ TAKKE
OBETHHIC METAJIJIbI U CIIJIAaBBD)




H3vuenue Mamepuaios aiumepamypHblx
UCMOYHUKO8.
[1], .367-380, 384-387,476-479, 486-503, 535-
539

[4], ¢.177-190

[5], ¢.177-190

[6], ¢.328-334

[7], ¢.32-40

7 IIBeTHBIE METAILIBI U 13.7 4 2 - 7.7 Camocmosamenbhoe uzyuenue
CIUTaBBl HA HX OCHOBE meopemuueckozo mamepuana: I1onroToBka K
7.1 [IBeTHBIC METAJUTBI H 13.7 4 2 - 7.7 TecTy Ne6 «JlerupoBaHHBIE CTANH, a TAKXKE
CIUTIaBbI HA UX OCHOBE [[BETHBIC METAJUTBI U CILIABBI»
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:
[2], c.384-396, 406-417
[6], c.359-364
[7], c.44-54
3ader ¢ OLEHKOH 0.3 - - 0.3 -
Bcero 3a cemecTp 108.0 32 16 0.3 59.7
Hroro 3a cemecTp 108.0 32 16 0.3 59.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymuii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Amomno-kpucmaniuieckoe cmpoenue Memaiios

1.1. ATOMHO-KpHUCTAIUIMYECKOE CTPOCHUE METAILIIOB

Tumnel KpUCTAUIMUECKUX PEHIETOK W HMX OCHOBHBIE XapaKTEPUCTUKU. AHHU30TPOIHS.
[Tomumopdusm. JledexTsl kpucTammnyecko pemerku. TUrbl TOYEUHbIX 1e(hEeKTOB U UX BIUSHUE
Ha CBOMCTBA CIUIaBOB. JIMHEHHbIE NEePEKThl — MUCIOKAIMH. THIIBI TUCIOKAMA. YTIPOUYHEHHE TIPU
XOJIOAHOW TiacTuyeckor aedopmanmu. [loBepxHOCTHBIE (TpaHUIIBI 3€peH) U 00BEMHBIE Te(PEKTHI.
BinusHue nucnokanuMii Ha NPOYHOCTh MeTayioB. KpucTamauzanuss METalloB M CIUIABOB.
DHepreTuyeckue MpearnochbUlKU mpolecca Kpuctaun3anui. CTeneHsb nepeoxiaxaeHus. Bousunue
CpeIHero pa3Mepa 3epHa Ha NpoYHOCTh MeTaiwia. CrmocoObl TOMYy4YeHHS MENIKO3EPHHUCTOU
CTPYKTYpbl TpU Kpuctaiuzauud. MonuduuupoBanue MeTamia. BUAbL MOAU(PHUKATOPOB, HX
NpUHIUIBI 1eicTBUS. CTPOCHHE METAJUTMYECKOTO CIIMTKA. .

2. Ocnosuvle XapaKkmepucnuku MexaHu4ecKux CBOLCME

2.1. OcHOBHBIE XapaKTEPUCTUKN MEXAHUYECKUX CBOMCTB

VcnbiTanus Ha pacTsokeHue. JluarpaMmbl pacTsDKEHUS IS IUIACTHYHBIX U XPYIKUX METAJUIOB.
Onpenenenne XapakTepPUCTUK IPOYHOCTHU U MJIaCTUYHOCTU. VcnipiTaHusl Ha TBEpAOCTb. VcnbITanus
Ha yzapHbIil u3ru6. Ilopor xsagHoNnoOMKOCTH. .

3. CmpoeHue cniasos. [Juazpammobl COCMOSIHUSA

3.1. Ctpoenue criaBoB. /J[uarpaMMbl COCTOSIHUS

CrtpoeHue cmiaBoB. TBepiable pacTBOPBI BHEApPCHUS M 3amemieHus. [Ipomexyrounbie (asbl.
[Tonstue nuarpammsel coctosinus. [IpaBuno ¢a3. IlpaBuna orpeskos. uarpammsl cocrosiHus I-1V
TUnoB. KpuBble OXJIaXXICHUS NJIsl Pa3IMYHBIX CIUIABOB jauarpamMm. CBsi3b MEXIY AuarpaMMaMu
COCTOSIHMSI M CBOICTBaMHU CIUIaBOB — jauarpammbl  KypHakoBa. MeTonbl  HcclieIOBaHUSA
KOHCTPYKIIMOHHBIX MAaTepUaJIOB. TIOCTPOCHUE JHarpaMM COCTOSIHUSI METOJIOM TEPMUYECKOTO
ananuza. [Tomumopdusm xkene3a. OCHOBHBIE CTPYKTYPHBIE COCTABIISIFOIINE YKEIE30yTIePOIUCTHIX
CILIaBOB.

4. ﬂuaepamma wancene3o-yemermumy. yZ]ZeDOOMCWlble cmaiu

4.1. lnarpaMMa «KeJie30-IIeMEHTUT». Y TJIEPOIUCThIE CTAIN

Huarpamma «okene3o-ieMeHTHT». OOmMi NPUHIMIT [OCTPOEHUS JMarpaMMbl («OKEJIe30-
nemMeHTUT». Kputnyeckue touku. CTpPyKTypHbIE TpeBpallleHUus] B JO3BTEKTOUJHBIX CTaJsX.
CTpyKTypHBIE MpPEBpPALEHUS B 3a’BTEKTOMIHBIX craisax. CocraB, CTPOEHHME U MapKHPOBKa
YIIepoAUCThIX cTanel. TexHonornueckue (Maprasel, KpeMHU, allOMUHUN) U BpeJHbIE TPUMECH
(cepa, ¢ocdop). IloHATHE KpPAaCHOIOMKOCTH U XJIAJHOJIOMKOCTH. BrusHue mnpumeceil Ha
MEXaHWYECKHE CBOMCTBA YIVIEPOAMUCTBIX CTAJIeW. BiusHue yriepoja Ha CTPYKTYpy M CBOMCTBA
yIIIepoaucThIX crajei. Kinaccudukaius u npuMeHeHne yriaepoIucThIX CTallei..

5. Qusuueckue ocHogvl mepmuyeckou obpabomxu cniagos. OcHosbl 8UObL MEPMUYECKOU
0bpabomku

5.1. ®uznueckrue OCHOBBI TEpMHUECKOI 00paboTkH cryiaBoB. OCHOBBI BHJIbI TEPMHUUECKON
00paboTku

[IpeBpamenrie mepiaura B ayCTEHUT NpU MeJIEHHOM HarpeBe. [IpeBpallieHune aycTeHHWTa B
HEepJAUT TMPU MEUIEHHOM OXJaXAEHUHU. 3aBUCHUMOCTh Kod(p¢uimenta auddysun u crkopocTu
IpeBpalleHysl aycTeHUTa OT CTENeHU TMepeoxiaxkiaeHus. I3oTepmuueckoe mnpeBpalieHue
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ayctenura. [IpeBpaienne npu ObICTPOM OXJIAXKACHUU ayCTEHUTA B MapTeHCUT (0e3auddy3noHHOe
npespamenue). [IpeBpamenne npu MeUIeHHOM HarpeBe MapTeHcuta. OTXKHT TEepBOro pona
(muddy3nonnsiit). OTXKUT BTOpPOTO poaa. 3akanka. BeiOop Temmeparypbl HarpeBa CTajid IOJ
3akanky. Bunapl 3akanku. Otmyck. Bunsr ornycka. [IpeBparienust B CTpyKType CTaiay IpH OTITYCKE..

6. Jlecuposaunvie cmau

6.1. JlerupoBaHHbIE CTaU

JlerupoBannble cranu. PacrpeneneHue JNerupyromux 3JE€MEHTOB B CTalSX, MX BIUSHUE Ha
nonmuMopdusm kene3a M CcBoiicTBa. BnusHue INerupyrommMx 3JIEMEHTOB Ha JAMarpaMMmy
M30TEPMHUYECKOrO pacraja aycreHurta. Kmaccudukanust 1 o0lacTH MPUMEHEHHs JISTMPOBAHHBIX
craneid. CTpyKTypHBIE KJIACChl JIETMPOBaHHBIX cTaiel. B3aumoneiicTBrE JIETUPYIOLIUX 3JIEMEHTOB C
yIJIepoJoM. BiMsHuEe JEerHpyromuXx 3JI€MEHTOB Ha MOJMMOP(U3M 3Kene3a, MPOYHOCTh (heppuTa.
[lonsiTe mNPOKAIMBAEMOCTH, BIUSHUE JIETUPYIOUIMX SJEMEHTOB Ha  IPOKAJIUBAEMOCTb.
JlerupoBaHHble cTanM C OCOOBIMM CBOMCTBaMHU (KOPPO3MOHHOCTOMKHUE, KApOIPOYHbIE U
TEIJIOYCTONYHBBIC)..

7. Llsemubie Mmemaiivl U CHiA8bl HA UX OCHOGE

7.1. 1IBeTHbIE METAJUIBI U CIUIABBI HA UX OCHOBE

CnnaBel Ha ocHOBe Meau (OpoH3bl U jdaryHH). CocTaB, CBOWCTBa M MapKHpPOBKa CIUIABOB.
CnnaBpl  Ha OCHOBE alIOMHMHMA  (IedopMHupyeMble HeylnpouHsemble, aedopMupyembie
yIpouHsieMble, JuTelHbIe). MapkupoBka cruraBoB. Tepmmueckas o0paboTka aedopMupyembIx
YIPOYHsSIEMbIX CIUIaBOB. baOOUTHI: MapKUpOBKa, IPUMEHEHHE, CTPOCHHE.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. Nel. M3yuenue mporecca KpucTalIn3alii MeTauloB U cojieif (4 yaca);
2. Ne2. ITocTtpoeHue AuarpaMM COCTOSIHUS IO KPUBBIM OXJIaXACHHUS CIIIaBoB (4 yaca);
3. Ne3. MUKpOCTpYKTypa YriepoAUCTBIX HEe3aKaJeHHbIX cTajei (2 yaca);
4. Ne6. MUKpOCTPYKTYpa LIBETHBIX METAJIJIOB U CIUIABOB HAa UX OCHOBE (2 yaca);
5. Ne4. OcHOBHBIE BU/IbI TEPMUUYECKON 00pabOTKH YIIIEpOAUCTHIX cTanel (2 yaca);
6. Ne5. MukpocTpyKTypa U CBOWCTBA JIETUPOBAHHBIX cTasiel (2 yaca).

3.5 KoncyabTauuu

Texywuit koumpoas (TK)

1. Koucynpranuu no paszzaeny "ATOMHO-KPUCTAIIIMYECKOE CTPOEHUE METAJIOB"MPOBOISTCS
B TEYEHHE BCErO CEMECTPA

2. Koncympramuu 1o pasgeny "OCHOBHBIE XapaKTEPHCTUKH MEXAHWYECKUX CBOWCTB"
IIPOBOJSATCS B TEYEHHE BCETO CEMECTPA

3. Koncymprammu mo pasneny "CtpoeHue cruiaBoB. J(marpaMMbl COCTOSTHUSA" TIPOBOASTCS B
TEYEHHE BCETO CEMECTPA

4. Koncynprammuu mo pazaeny "JlmarpamMma <«oKene30-IeMEHTUT». YTJIepOIUCThie cTaiu'
IIPOBOJSATCS B TEYEHHE BCETO CEMECTPA

5. Koncynpranmmu mo pazjgeny "®uzndeckwe OCHOBBI TEPMHUYECKON OOpaOOTKH CILJIaBOB.
OCHOBBI BUIbI TEPMUUYECKONH 00paOOTKU" MMPOBOAATCS B TEUEHUE BCETO CEMECTpPa



6. Koncymprammu mno paszneny "JlerupoBaHHBIE CTamu" MPOBOMATCS B TEUYEHUE BCETO

ceMecTpa
7. Koncynpranuu no pasgeny "LIBeTHble MeTaJlibl M CIUIaBbl HA UX OCHOBE' IPOBOASTCS B

TEYCHHUEC BCEIr0 CEMECTpa

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

Howmep paznena

O11eHOYHOE CPEICTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHS IO TUCHUTLIINHE Konbr JUCUUILTAHEI (B (T ¥ HAUMEHOBAHUE)
(B COOTBETCTBHH C pa3ziesioM 1) WHJIUKaTOPOB COOTBETCTBUHM C 11.3.1)
1]12|3]4]5]6]7
3HaTth:
(a3bl U CTPYKTYpHI, 00pa3yIOIIKEcs IPU B3aUMOJICHCTBUU TectupoBanue/Tect Ne3 «Ctpoenue
KOMIIOHEHTOB B TBEP/IOM COCTOAHMH, & TAKXKE BUJbI IHArpaMM | 4 T-lomcs + 14 CIU1aBOB. J[MarpaMMebl COCTOSTHUS
COCTOSIHMSI, UX OCHOBHBIC JIMHUU U UX CBSI3b CO CBONCTBAMHU
KOHCTPYKIMOHHBIX MaTe€pUajoB
OCHOBHBIC THITBI KPUCTAINTUICCKUX PEIIETOK, e(heKThI TectupoBanme/Tect 1 «ATOMHO-
KPUCTAJUIMYECKOTO CTPOEHUS, IPYIIIbI CBOMCTB U UX BIIUSHHE U -lonk-s + KPUCTAJUIMYECKOE CTPOCHUE
Ha CBOMCTBA KOHCTPYKIIMOHHBIX MAaT€pPUAJIOB KOHCTPYKIIMOHHBIX MAaTEPHAIIOB)
KJ1acCU(UKAIIMIO, COCTaB, CTPOCHHE, CBOICTBA, IPUMEHEHHE TectupoBanue/Tect No4
YIJIEPOJAUCTBIX CTAJIEH, BJICHUS XJIaJHOJIOMKOCTH U N -lonk-s + «YTIIEpOAUCTHIE CTATIN)
KPaCHOJIOMKOCTHU U cI0co0bI 00pbOBI ¢ HUMU
CTPYKTYpHO-(ha30BbI€ IPEBPAIICHUS B CTAISIX B PABHOBECHBIX U TectupoBanue/Tect
HEPaBHOBECHBIX YCJIOBHSX, a TAK)KE OCHOBHBIE BU/IbI Ne5«CtpykrypHO-dhazoBbie
TepMUYECKON 00pabOTKH, MX Ha3HAYCHHE U BIUSTHUE HA W-lomcs + MPEBPAIICHUS] B KOHCTPYKIIMOHHBIX
MEXaHUYECKHUE CBOWMCTBA M CTPOEHUE KOHCTPYKIIMOHHBIX MaTepHaiax U OCHOBHBIE BU/IbI
MaTepuaioB U Ha BO3MOXKHOCTh BEIOOpA MaTEPHAJIOB B TEPMUYECKON 00pabOTKU
COOTBETCTBHUH C TpeOyeMbIMU XapaKTePUCTHKAMHU
OCHOBHBIE XapaKTEPUCTHUKU MEXaHUYECKUX CBONCTB M CIIOCOOBI Tectuposanue/Tect No2 «OcHOBHBIE
UX OIPEACIICHUS N-1lonk-s + XapaKTEPUCTUKU MEXaHUYECKUX
CBOWCTB»

KJIacCU(PUKAIINIO, COCTaB, CTPOCHHE, CBOMCTBA, IPUMEHEHUE TectupoBanue/Tect Ne6
JIETUPOBAHHBIX CTAJEH, a TAK)Ke [BETHBIX MeTAIJIOB U crutaBoB | MJI-1omnk-s + | + | «JlerupoBaHHbIE CTANIU,  TAKXKE
Ha UX OCHOBE IBETHBIC METAJUIBI U CIUIABBD)
YMersb:
000CHOBAaHHO BBIOMPATH PEKUMBI TEPMOOOPAOOTKH C JlabGopaTopHas pabota/3amnura
WCII0JIb30BAaHUEM JINArPAMMBI «OKEJI€30-1IEMEHTUT» U N -1lonk-s + naboparopHoii paboTel «OCHOBHBIE

AuarpaMmbl H30TEPMHUYICCKOI0 pacriaga nepecoxXyIaXXJJCHHOT O

BH/JIbl TEPMHUECKOIN 00pabOTKH
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dYCTCHHUTA

YIJIEPOAUCTHIX CTaJICH»

OOBSICHUTD CXEMY U SHCPIrCTUYCCKUC MPCAIIOCHIIIKHU
KpucTtalin3all, BIUAHUC OCHOBHBIX IIApaMETPOB U

JlaboparopHast pabora/3ammura
nabopaTopHoi paboTel «M3yueHune

N-lonk-s
MOIU(HUKATOPOB HA pa3Mep 3epHa poliecca KpUCTaUTH3aI METaJNIOB
U COJIEN»
aHAJIM3UPOBATH TUATPAMMBI COCTOSHUS CIUIABOB JlaboparopHast pabota/3ammmra
smaboparopHoi padotsl «IlocTpoeHune
WIT-lomks paTop p p

AuarpaMm COCTOAHHA IO KPHUBBIM
OXJIaXXACHHUA CIIJIaBOB)»
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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
2 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. Tect 1 «ATOMHO-KPUCTAJUIMUECKOE CTPOCHNE KOHCTPYKLIMOHHBIX MaTEPHAIIOBY
(TectupoBanue)
2. Tect Ne2 «OCHOBHBIE XapaKTEPUCTUKHU MEXaHUUECKUX cBOMCTBY» (TecTtupoBanue)
3. Tect Ne3 «Ctpoenue cruiaBoB. [{uarpammsl cocTostHUs» (TecTupoBaHue)
4. Tect Ne4 «Yrnepoauctsie ctann» (TectupoBanue)
5. Tect Ne5«CTpykTypHO-(ha30BbIe NIPEBpAILEHUS B KOHCTPYKIIMOHHBIX MaTepraiax u
OCHOBHbIE BH/IbI TepMHUUECKOi 00paboTkn» (TectupoBanue)
6. Tect Ne6 «JlerupoBaHHbIE CTaIH, a TAKXKe LIBETHbIE MeTaILIbI U ciuiaBb» (TecTupoBaHue)

Dopma peanuzanuu: YcrHas popma
1. 3amumra naboparopHoit paboThl «M3ydeHue npouecca KpUCTaNIM3alUl METAJUIOB U COJICH»
(JTaboparopuas paboTta)
2. 3amura 1abopaTopHON paboThl «OCHOBHBIE BU/IbI TEPMUUECKON 00paOOTKH yriIepOAUCTHIX
craieit» (JlaboparopHas paboTa)
3. 3amura nabopatopHoit paboTsl «IlocTpoeHue quarpaMm COCTOSHUS IO KPUBBIM
oxJaxJeHus criaBoB» (JlaboparopHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

3auem c ouyenxoti (Cemecmp Ne2)
Ouenka ompezensiercss B cooTBeTcTBUM ¢ [lonoxeHnem o OamIbHO-PEUTHHIOBOM CHCTEME IS
crynentos HUY «MOW» u BhICTaBIIA€TCA MO COBOKYIIHOCTH OLIEHOK, IMOJYYEHHBIX CTYJEHTOM B
ceMecTpe 3a KOHTPOJIbHbIE MEPOTIPUSATHUS

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CECMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAIbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. I'ynsies, A. I1. MerannoBenenue : yueonuk ais By3os / A. I1. I'ynses, A. A. 'ynses . — 7-e usz,.,
nepepad. u gon . — M. : Anbsiac, 2011 . — 644 c. - ISBN 978-5-903034-98-7 ;

2. JlaxtuH, 0. M. Martepuanosenenue : yueOHuK ais BTy30B / FO. M. Jlaxtus, B. I1. JleontseBa . —
4-e u3n., nepepad . — M. : Anbsnac, 2009 . — 528 c. - ISBN 978-5-903034-54-3 ;

3. Mertamnosenenue. B 2 1. T.1. OcHOBBI MeTa/IOBEAEHUS : YUEOHUK ISl By30B IO HAIlPaBJICHUIO
"Mertamnyprus" / U. . HoBukos, u ap. ; O6m. pea. B. C. 3onotopesckuii . — M. : U31-Bo
MUCHUC, 2009 . — 496 c. - ISBN 978-5-87623-191-8 ;

4. MartionuH, B. M. MeTannoBeieHue B TEIIOIHEPTETUKE | yueOHOE T0coOue sl By30B IO
HanpasneHusM "TermnosHepreTuka" u "OHeproMammHoctpoenue” / B. M. Mationus . — M. :
Usnarensckuii nom MOU, 2008 . — 328 ¢. - ISBN 978-5-383-00222-3 .;
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5. Martionus B. M.- "MeramioBenenue B Terosnepretuke”, M3narensctBo: "M3naTensckuii 1om
MBH", Mocksa, 2008 - (328 c.)

http://e.lanbook.com/books/element.php?pll_id=72350;

6. bonnpipes /. A., HasbinoB C. B., [Tonosa JI. 1., TropbkoB M. H.- "MarepuaiioBenenue",
UznatensctBo: "UnHppa-Umxenepus', Bonorna, 2020 - (424 ¢.)
https://e.lanbook.com/book/148345;

7. JlabopaTopHBIA MPAKTUKYM 10 MaTepuanoBeaeHuto : J{ns mumaammx kypcos / P. M. Tony0uuk,
A. B. 3aiinieBa, B. M. Kauanog, u np., Mock. suepr. un-t (MOU TY) . — M. : U3n-Bo MOU, 1998 .
-6l c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3356.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BuaeokondepeHIum.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

4. HaunoHabHasi JIeKTPOHHAs 0ubamoTeka - https://rusneb.ru/

5. 3BC "KoncyasTanT crygenta' - http://www.studentlibrary.ru/

6. DnexkTponnas 6udmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

7. IlopTan oTKpBITHIX AaHHbIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1(UThI PD -
https://rosmintrud.ru/opendata

9. ba3a OTKpPBITHIX JAHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTro pa3Butus P® -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX A1aHHBIX PocuumonuTopunra - http://www.fedsfm.ru/opendata

12. DnexTpoHHast oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

13. UudopmanunonHo-cnipaBouHas cucrema «Kongexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

14. HanmoHabHBIH MOPTAJ OHJIaiH 00yuenus «OTKpbITOE 00pa3oBanue» - https://openedu.ru
15. O¢puunanbHblii caiit @egepaabHOr0 areHTCTBA 10 TEXHUYECKOMY PeryJMpoOBaHUIO U
MeTpoJiornu - http://protect.gost.ru/

16. OTkpbITas yHuBepcuTerckas nngpopmannonHas cucrema «POCCHSI -
https://uisrussia.msu.ru

17. O¢puunanbHblii caiit MUHHCTEepCTBA HAYKH U Bbicliero oopazoBanusi Poccuiickoi
®enepanum - https://minobrnauki.gov.ru

18. Opunnanbubiii caiit @enepanabHOil cJyKO0bI 10 HAA30PY B cepe 00pa30BaHUsl M HAYKH -
https://obrnadzor

19. ®enepanbHblii mopta "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI

OcHalenue

Tun noMeleHusa

Homep aynuropuu,

HaAaNMCHOBaHHUeE
VYuebnsie ayauropun | JK-120, MamuHHBIN 3251 cepBep, KOHAUIMOHEP
JUJTA IPOBEICHUSA MBI
JIEKUMOHHBIX 3aHATHIMA
Y TEKYLIET0 KOHTPOJIs
VYueOHbIC ayAUTOPUHT b-106a, napTa, CTOJI MperoaaBaTes, CTy, mKad s
JUIsl IPOBENICHUS Merannorpadudeckas | JOKYMEHTOB, CTOJI MUCHMEHHBIN, TyMOa, T0cKa
J1a00paTOPHBIX nabopaTopus MeJIoBasi, 000pya0oBaHUE yueOHOE,
3aHATUN KOH/IMIIMOHEP, HMHBEHTAph y4eOHBIN, CTEH
nH(GOpPMaIMOHHBIN
VY4eOHble aynuTopun b-106a, napra, CTOJI MPEToAaBaTes, CTyI, mKad as
JUTSI IPOBEICHUS Mertamnorpaduueckas | JOKYMEHTOB, CTOJ TUCbMEHHBIN, TyMOa, JOCKa
MIPOMEKYTOUHOU naboparopus MelnoBast, 000pyIoBaHue yueOHOE,
aTTecTaluu KOHAMIIMOHED, UHBEHTAph YUeOHbIN, CTEH]
MH(OPMALMOHHBIN
Kpeciio pabouee, CTyI, mKad A7 JOKYMEHTOB,

Ilomenienus st
CaMOCTOSITEITbHOM
paboThI

I'-206, ActiupanTckas
kadenpst "T'BUD"

CTOJI MMCHMEHHBII, TyMOa, KOMITBIOTEPHAs CETh
¢ BBIXOJOM B MIHTEpHET, KOMIIBIOTED

IIEPCOHAJIBHBIN, IPUHTEP, KOHAUILIMOHED

CTEJUIaX MJI1 XPAaHCHUSA UHBEHTAps, CTYJI, CTOII

Ilomentenus st
XpaHeHUs

o0opynoBaHus U

y4eOHOT0 UHBEHTaps

I'-225, KnamoBas
kadenpst "T'BUD"

MUCHbMEHHBIN, KOMITBIOTEPHAS CETh C BBIXOJIOM
B lHTEpHET, HA0OpP HMHCTPYMEHTOB IS
MPOPUITAKTUIECKOTO 00CTYKMUBAHUS
000py10BaHus1, HAOOPHI IEMOHCTPAITMOHHOTO
000pyI0BaHUs, ApXUBHBIC JOKYMEHTHI,
JTUTUIOMHBIE U KypCOBBIE PaOOTHI CTYACHTOB,
KaHIIETSAPCKUI MPUHAIISKHOCTH, 3allacHBIE

KOMIUICKTYIOIHUEC TJIA O60p}/')IOBaHI/IH, CMCHHBIC

3amyactd 119 OBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOHCTpYKHI/IOHHOG MAaTCpUAIIOBCIACHUC

(Ha3BaHME AUCIMILIMHBI)

2 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

Tect 1 «<ATOMHO-KpUCTAJUINYECKOE CTPOEHHE KOHCTPYKIIMOHHBIX MaTtepuasoBy (TectupoBaHue)
3amura 1abopatopHoii padoThl «M3ydueHune npouecca KpUCTAUIN3AUN METAIIIOB U COJICH»
(JTaboparopnas paboTa)

Tect Ne2 «OcHOBHBIE XapaKTEPUCTUKA MEXaHUUYECKUX CBONCTBY (TecTupoBaHue)

3amura 1aboparopHoi paboTel «IlocTpoeHue quarpaMm COCTOSHUS O KPUBBIM OXJIaKICHUS
criaBoBy (JlabopaTopHast pabota)

Tect Ne3 «Ctpoenue cinaBoB. J{uarpammsl coctosinus» (TectupoBanue)

Tect Ned «Yrneponucteie ctanu» (TectupoBanue)

Tect NeS«CtpykTypHO-(ha30Bble IPEBPALIEHNS B KOHCTPYKIIMOHHBIX MaTepranax 1 OCHOBHbIE
BUJIbI TepMHUUECKO 00padoTkmn» (TectupoBanue)

3ammra 1abopatopHoii paboTel «OCHOBHBIE BUIBI TEPMHUUECKON 00PaOOTKH yrIIepOANCTHIX
cranei» (JlaboparopHas padora)

Tect Ne6 «JlernpoBaHHbIE CTaJIM, @ TAK)KE LIBETHBIE METAJLIBI U CIUIaBb» (TecTupoBaHuE)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Howmep
pasnena

Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Pasgen KM: 1 2 3 4 5 6 7 8 9

mucuuiuinael | Hemens 4 6 6 10 10 11 14 14 16

KM:

ATOMHO-KpI/ICTaJ'IJ'II/I‘-ICCKOC
CTPOCHUC MCTAJIJIOB

11

ATOMHO-KpI/ICTaJ'IJ'II/I‘-ICCKOC
CTPOCHUC MCTAJIJIOB

OCHOBHEBIE
Xap aKTepI/ICTI/IKI/I
MEXAHUYECKUX CBOWUCTB

2.1

OcCHOBHBIE
XapaKTEePUCTUKH +
MEXaHUYECKUX CBOUCTB

Crpoenue craBoB.
JlnarpamMmbl COCTOSTHUS

3.1

Crpoenue craBoB.
JlnarpamMmbl COCTOSTHUS

Hwnarpamma «oxene3o-
LEMEHTUTY.
YraepoaucTeie cTanu

4.1

Juarpamma «oxene3o-
LHEMEHTHUT. + +
YraepoaucTele cTaiu

®u3nuecKue OCHOBBI
TEPMUYECKOI 00paboTKH
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cr1aBoB. OCHOBBI BUIBI
TEPMUYECKOI 00paboTKH

duznuecKre OCHOBBI
TEPMUYECKO 00paboTKH

5.1 + +
cruiaBoB. OCHOBBI BHIBI
TEPMUYECKOH 00paboTKH
6 JlerupoBaHHBIE CTATN
6.1 JlerupoBaHHBIE CTAIH +
7 [{BeTHBIC METAILIIBI U
CIUTaBbl HA KX OCHOBE
71 [{BeTHBIC METAILIBI U N
' CIUJIaBbI HA UX OCHOBE
Bec KM, %: 12 12 15 10 10 15 10
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