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1. HACHIOPT PABOYEHN MPOT'PAMMBbBI YYEBHOM JUCIIUILJIAHBI
OI1 03. OcHoBBI MaTepHAaT0BeIeHUSA

1.1. Ob6sacTh NPUMEHEHHUS TPOrPAMMBI

[lpumepnass pabouas mnporpaMMa Y4eOHOW JUCHUIUIMHBI SBISETCS YacThIO OCHOBHOM
obpasoBarenbHol mporpammbl B cootBeTcTBUU ¢ PI'OC CIIO 15.01.05 Cpapmuk (pyyHO#l H
YaCTUYHO MEXAHW3UPOBAHHOW CBapKH (HAILJIABKH)

1.2. MecTo AucuMILIMHBI B CTPYKTYpPe OCHOBHOM NPogecCHOHATBHON 00pa30BaTe/bHOM
NPOrpaMMbl. TUCIHIUIMHA BXOAUT B 00IIENPOecCHOHATBHBIN UK.

1.3. Heas u ni1aHupyemble pe3yJabTaThl 0CBOCHUS JUCHUILJIMHBI:

B pesynbTaTe 0CBOCHUS AUCUIUTUTMHEI 00YJIAFOIIUIACS TOKEH YMETh:

- IIOJIB30BaThCA CIIPAaBOYHBIMU Ta6J'II/II_[aMPI IUT OIpEACIICHUSA CBOMCTB MaTe€pHrajioB,

- BBIOMpATh MaTepHabl A7l OCYILECTBICHUS NPO(ecCHOHATBHOM NeSITEIbHOCTH

B pesynbTaTe 0CBOCHUS AUCIUTUIMHBI 00YYarONIUICs TOMKEeH 3HATh!

- HaMMCHOBaHHC, MapKI/IpOBKy, OCHOBHBIC CBOP'ICTBa n KJIaCCI/I(I)I/IKaHI/IIO yrﬂepOI{I/ICTbIX nu
KOHCTPYKIHMOHHBIX CTaﬂeﬁ, IBETHBIX MECTAJIJIOB U CIIJIABOB, @ TAKXKE IMOJUMEPHBIX MaTCpPUaJIOB (B
TOM YHCJIC IIJTaCTMACC, ITOJIMO3THUIICHA, HOJ'IPIHpOHI/IJ'IeHa);

= HpaBI/IJ'Ia HpI/IMeHeHI/IH OXJIAXKJAOIINX U CMAa3bIBAKOIITNUX MaTepI/Ia.HOB;

- MEXaHMYECKUE MCITBITAHUS 00Pa3IoB MaTePUAIIOB
- B pesynaprare ocBoenus I[II[ICC3 oOyuaromuiicss momkeH o6nagath OOMIMMHU
KOMITETECHITUSIMU, BKIIFOYAFOIUMH CIIOCOOHOCTB:

Kon [HamMmeHnoBanue oOIMMX KOMIIETEHIIUI

OK 1 |IloHuMaTh CYIIHOCTh M COI[HAIbHYIO 3HAYMMOCTh OYyAyIIel npodeccun, mposBIsATh K HEl

YCTOMYMBBIA HHTEPEC.

OK 2 |Opranu3oBbIBaTh COOCTBEHHYIO JIESATENBHOCTh, UCXOS U3 LEJIU U CIIOCOOO0B ee
TOCTUKEHHUSI, ONIPEJICIIEHHBIX PYKOBOJAUTEIIEM.

OK 4 |OcymiecTBasTh MOUCK HHPOPMALIUU, HEOOXOIUMOH ISt 3()(H)EKTUBHOTO BBIITOJIHEHHS
podeccnoHaNbHbIX 3a1au.

OK 5 |Mcnonb30BaTh HHPOPMALTMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU B PO(ecCHOHAIBHOM
NeSITeIbHOCTH.

OK 6 [PaboTatb B KomMaH[ie, 3((HEKTUBHO OOIIATHCS ¢ KOJIJIETaMH, PYKOBOJICTBOM.

1.4. PexomeHayeMoe KOJIMY€CTBO YACOB HA OCBOEHHE MPOrpPaMMbl y4eOHOIi TUCHMIIMHBI:
MaKCUMaJIbHOU yueOHOU Harpy3ku oOyuatorierocs 42 yaca, B TOM YHCIIE:
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyuatorierocs 34 Jaca,

CaMOCTOSITENIbHON paboThI o0ydaromierocsi 2 Jaca



2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BHAbI YU4eOHOIl padoThl

Bun yuedHoii padoTnl

Oovem uacos

MakcumanbHasi ydueOHas Harpy3Ka (Bcero) 42

Oos13aTesIbHBIC ayIUTOPHBbIE YUeOHbIe 3aHATHS (BCero) 34

B TOM YHCJIE:

JIEKIIAHU 18
NPAKTUYCCKUE 3aHITHUL 16

BueaynuTopHas (camocTosiTe/IbHAsA) YueOHasi padoTa (Bcero) 2

B TOM YHCIIE:

- cucTeMarndeckas nmpopaboTKa KOHCIIEKTOB 3aHATHIA, y4eOHO,

JIOTIOJIHUTENIBHON U CIIPABOYHOM JIUTEPATYPHI IIPU ITOATOTOBKE K 3AHITUM; -

MOJIrOTOBKA K MPAKTHYECKUM paboTaM C UCIOIb30BAaHHEM METOTUUECKUX

pEeKOMEHIaIMii IpenoAaBates, opopMIICHHE IPAKTHIECKUX padoT, OTUETOB U 9

MOATOTOBKA K MX 3aIIUTE;
- MOATOTOBKA K A pepeHImpoBaHHOMY 3a4eTy,

HToropas arrectanus B (popMe IK3aMeHa




2.2. TemaTnueckuii mjiad u cogep:xanue yueonoi gucuunianubl OI1.03 OCHOBBI MATEPUAJIOBEJIEHUSA

HaumenoBanmue pa3aesioB u

Copepxxanne yueOHOro MaTepuaja i (popMbl OPraHU3ALNH AeATETbHOCTH 00y4aI0IIUXCS

O0BeM yacoB

TeM
1 2 3
Temal.l. Copep:xanue y4eOHOro MaTepuaJia: Yposens 10
«ATOMHOKpPHCTAJLINYECKOE OCBOEHMS
CTpOeHHE MEeTAJLIIOB. 1. ATOMHO-KpHCTA/LINYeCKOe CTPOEeHHE METALIOB 2
CaoiicTBa METAILIOB) Temamuxa yueoHvix 3auamui: 2
OO01mue cBeneHus o MeTaax. TUIIbl aTOMHBIX CBA3EHM U UX BIMSHUE HA CBOIICTBA METAJLIOB.
ATOMHO-KPUCTAJUINIECKOE CTpOEeHUE MeTalIoB. OCHOBHBIE THITBI KPUCTAIUTMUECKUX PEIIETOK.
OCHOBHBIE CBOMCTBA METAJIOB, OKa3bIBAIOIINE BIMSHIE Ha OTpeeeHUe uX chepsl
MIPUMCHCHHA: (1)1/13I/I‘ICCKI/I€, XUMHUYCCKHUEC, MCXaHNUYCCKHEC, TCXHOJIOTHYCCKUEC. dusznyeckue
CBOICTBa METAJUIOB: IUIOTHOCTb, MJIABJICHHE, TEIIONPOBOJHOCTD, DJIEKTPOIPOBOTHOCTD,
TEIJIOBOE pacIIipEeHHE.
XHUMHUYECKHE CBOMCTBA METAJUIOB: OKUCISIEMOCTh, KOPPO3UOHHAS CTOMKOCTB, )KapOCTOHKOCTD,
KAPOTPOIHOCTD.
MexaHn4eckme CBOMCTBA METAIIOB: MTPOYHOCTH, YIPYTOCTh, TUIACTUYHOCTD, BA3KOCTh, TBEPAOCTD.
Crioco0sI orpeielieHnss MEXaHUIECKIX CBOWCTB.
IIpakTuyeckoe 3ausaTue Ne 1 «Onpenesienue npeaesia NPOYHOCTH U IVIACTUYHOCTH MPH 4
PACTSZKEHHH METAJJIOB H CIIJIABOB)
IIpakTHyeckoe 3ansiTie Ne 2 «OnpenesieHue yiapHoi BA3KOCTH MeTAJJIOB H CIIJIABOB 4
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia: YpoBeHb 0CBOEHMS 16
«’KeJsie30 u ero cniaBbl. 1. 7Keje30 u ero criiaBbl 3
MeTonbr noayyeHns u Temamuka yueonvix 3auamuii: 4




00paboTKM u3aeanii u3
METAJUIOB U CILJIABOB»

OO01re MOHSTHS O JKEeNe30yTIIEPOUCTHIX CIIaBax. [Ipon3BoaCcTBO uyryHa U ctanu. COBpeMeHHbIE
MPOLIECCHI U3TOTOBJICHUS CTaIU. [lnarpaMma COCTOSIHUSI CHCTEMBI JKele30 — yriiepo]. BiusHue
XHMHYECKHX 3JIEMEHTOB Ha CBOWCTBA CTanu yyryHa. Kiaccudukarms craneil o XuMH4ecKoMy
COCTaBy, 110 HA3HAYCHHUIO, 10 CIIOCO0Y MPOM3BOJICTBA, IO KAUECTBY, 10 CTEHEHH PACKUCICHHS.
KoHCTpyKIIMOHHBIE CTali. YTJIEPOAUCTHIC U MHCTPYMEHTaNIbHbIE cTainu. CTai ¢ 0COOBIMU
¢bu3nyecKkuMH CBOiicTBaMU. MapKHpoBKa CTajlell U CIIaBOB. METO/IbI OTyYeHUS U 00pabOTKH
W31 U3 METAJUIOB U CIUIABOB: JIMThE, IIPOKAT, 00padOTKa AaBJICHUEM U PE3aHUCM,
TepMo0oOpaboTKa, XUMHUKO-TepMHUYECKas 00paboTKa, CBapKa, maika u ap.

Omxur. Hopmanusanust. 3akanka craid. ['anpBannueckue, 11 y3uOHHbIC U PACTIBUTUTEIbHBIC
HPOLECChl HAHECEHHUSI METAJUTMYECKHX 3AI[UTHBIX U 3aIIUTHOACKOPATUBHBIX MOKPBITHH.

IIpakTuyeckoe 3ansaTue Ne 3 «OnpeaesieHue TBepI0CTH METALJIOB U CIVIaBOB 110 BpuHe/L110» 4
I[IpakTnyeckoe 3ansitue Ne 4 «MUKpPOCTPYKTYPHBIH aHAJIM3 METAJIOB H CIJIABOB) 4
IIpakTuyeckoe 3anaTne Ne 5 «Mcciienopanue BJAMAHUS CKOPOCTH OXJIa:KIEeHHUA HA CBOIICTBA 4
CTATW»

Tema 1.3. Conep:xanue yueOHOro MarepuaJa: Yposenb 8

«L{BeTHBIE METALITBI H OCBOEHM

CILIABBI» 1. LiBeTHBIE MeTAJIBI H CILIABBI 3
Temamuxka yueonvIx 3auaAmuil: 2
CrutaBbl Ha OcHOBE amroMuHUS. CIUTaBbl HA OCHOBE Marausl. TeXHUYeCKUil TUTaH U TUTaHOBbIE
cruiaBel. Mezp 1 ee criaBbl. CIijIaBbl HA OCHOBE HUKENSL. AJIOMHUHHHN M CIUIABBI HA €r0 OCHOBE.
AHTHQPUKIMOHHBIE CTIaBbl. brMeTaribl.
IIpakTuyeckoe 3anaTHe Ne 6 «ConocraBuTeIbHASI XaPAKTEPUCTHKA IBETHBIX METAJJIOB) 4
CamocTtosiTeqbHast paboTa 00y4arOIUXCA:
1. Cucremarnyeckas npopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOM 1 criennaabHON 2

JIMTEPATYPHI 110 BOIIPOCAM JAHHBIX TEM.

2. [TonroroBka k nudepeHnpPOBaHHOMY 3a4ETy.
KoncyasTanuu 2
IIpoMesxyTOUHAs aTTECTALUS 6
Bcero 42

Jln1st XapaKTEepUCTHKN YPOBHSI OCBOEHHS Y4€OHOT0 MaTepuaiia NCTIOIb3YIOTCS ClIeyIolie 0003HaYCHUS:
1. — o3HaKOMUTEINBHBI (Y3HaBaHUE paHee U3yYEeHHBIX OOBEKTOB, CBOHCTB);

1] — penpoayKTHBHBIH (BBIIIOIIHEHNE JEITEILHOCTH 110 00pasily, MHCTPYKIMU WM O PYKOBOJICTBOM)
11l — mpotyKTUBHBIH (penieHne npoOJIEeMHBIX 3a1a4)




3. YCJIOBUSA PEAJIMZALIMU ITPOT'PAMMBI

3.1. MaTepuajJbHO-TeXHHYECKOE 00ecneueHmne
Peanu3zarus nporpaMMebl peanoiaracT HaTnIue 1a00opaTOpHK MaTePUATOBEICHHSI.

O6opynoBaHue 1abopaTopuu:
- paboyee MeCTO NMPenoaaBaTes;
- TIOCaJJ0YHBIE MecTa 00yJarOMHXCs (IT0 KOJMIECTBY 00ydaronmxcs);

- KOMIUIEKT Yy4eO0HO-METOAMYECKOH IOKyMEHTAaluuu (COTJACHO IEPEYHIO HCIONB3yEeMBIX Y4eOHBIX
W3JITaHUH U JOMOTHUTENBHON TUTEPATYPBI);

- Ta6J'II/II_IBI IoKazaTejaed MEXaHHIeCKHUX CBOMCTB METAJIIIOB U CILIaBOB, - KOMINJICKT IIJIAKATOB M CXCM:

* BHYTpPEHHEE CTPOCHHE METAIIIOB;

* AJJIOTPONMYECKHE NMPEBPAILCHUS B XKele3e;

* nedopmanus U ee BUIBL

* TBEpJOCTb U METOJBI €€ ONpEACICHIS;

* KiIaccU(UKaLUsI U MapKH YyT'YHOB;

* Kinaccu(UKaLus U MapKu CTaseH;

* JIOMEHHas MeyYb;

* CTaJeIUIaBUJIbHAS TEYb;

* aNTOpUTM pacmr(pPOBKH CTaIICH;

* BHUJBI CTaJIcii U MX CBOMCTBA;

* MapKUpPOBKa YTICPOJUCTHIX KOHCTPYKLIMOHHBIX CTaJIeH;
* MapKUpOBKA YIJIEPOAUCTHIX HHCTPYMEHTAIBHBIX CTalleH;
* CTpPOEHHE PE3UHBI, IFIACTUYECKUX MacC U MOJMMEPHBIX MaTepUaJIOB;
* CTpOEHHE CTEeKJIa U KEPAMUIECKHX MaTepHaJIOB;

* CTpOEHHE KOMIIO3MIMOHHBIX MaTepHAaJIOB;

* CMa304HbIC M aHTUKOPPO3HOHHBIE MaTepHaIbI;

* a0pa3uBHBIC MaTepPHAIIBI.
- KommnexTsl HaTypanbHBIX 00pa3IoB:

. KOJIJIEKIMs MeTautorpaduaeckux o0pas3noB «KOHCTPYKIIMOHHBIE CTalld M CIUIABBD) (KOJUICKIIUS
obpasmoB (25 mT.) — ctamm 10, 20, 35, 45 (omxwur), 45 (Hopmanuzanwmsi), 45 (3akanka B Boje), 45 (3akanka +
ortnyck), 45 (3akanka B Mmacne), 45 (zakanka ¢ 1000°C, B Bomy), 65, Y8 (mnactuH4aTwlii nepmut), Y8
(3epuuctsiii nepaut), 08X18H10T, X115, X12M, uyryHs! Oemnblii, Cepblil C TUIACTUHYATHIM I'pagUTOM, CEphIi
C IIAPOBUIHBIM I'paUTOM, CEPBIH C XJIONMbEBUAHBIM rpaduToM, Meab M1, 6ponza bpOD6-0,15 unu bpAXKu9-
2, natyHub JI63 wmm JIC-59-1, anromunaneBsrit craB J[16 wimu AMro6T, crams 20 mocie meMeHTaI|u, CTallb ¢
HHUKEJIEBBIM OKPBITHEM ), aTbOOM MUKPOCTPYKTYp — | KOMIL;

. AJIEKTPOHHBIA anb0oM (otorpaduii MUKPOCTPYKTYp CTalieil U CIUIaBOB (CTAJIM B PaBHOBECHOM
COCTOSIHWM;, YyTyHBI; CTaJM IOCJIE TEPMHUYECKOW 00padOTKH; CTaidh MOCIE XOJIOJHOM IUIACTHYECKOH
nedopmany 1 MOCIEIYIOIEro HarpeBa; JICTUPOBAHHBIE CTAJIM; IIBETHbIE METAUIBl M CIUIABBI; ONpEJeIICHUE
pasmepa 3epHa ayCTeHUTAa B CTajau) — | mIT.

. KOMIIBIOTEPHI C JIMLIEH3HOHHBIM MPOTPaMMHBIM OO€CleueHHEeM; MYJIbTUMEIUNHBIH MPOEKTOP;
JKpaH.

. CTallMOHApHBIN TBEpIOMED

. MaIllfHa pa3pbIBHAS UCIBITATEIbHAS

. yueOHOe ob6opynoBanue «M3ydeHHe MUKpPOCTPYKTYpBI, JIETMPOBAHHOM cCTaim» (KOJIJICKIUS

MHUKPOIUTH(}OB, aTbOOM MUKPOCTPYKTYP)



. yueOHOe obopynoBanue «V3ydeHHe MUKPOCTPYKTYpBI YIJICPOJHCTOH CTald B PABHOBECHOM
COCTOSIHUMY (KOJUIEKIHS MUKPOLUIU(OB, aTbOOM MUKPOCTPYKTYP);

. yuebHoe obOopynoBaHue «l3ydeHHe MUKPOCTPYKTYPBI YIJIEPOAUCTOH CTald B HEPABHOBECHOM
COCTOSIHUM» (KOJUIEKIHSI MUKPOLUTH(OB), aT600M MUKPOCTPYKTYP, METOINYECKUE YKA3aHHS);

. TUTIOBOM KOMIUIEKT y4eOHOro o0opyaoBanus «/3ydeHne MUKPOCTPYKTYPBI LIBETHBIX METAaJIOBY
(xomnexust MUKpOULIH(OB), aTbOOM MUKPOCTPYKTYP, METOAMYECKHUE YKa3aHUS);

. y4aeOHOe obopynoBanue «JlabopaTopusi merammorpadum» (MUKpOCKOTT
metaiorpapudecknii  (yBenmuenue x100...x1000 «kpat), mmdpoBas kamepa g MHUKpockoma (5
METaInuKCeNe), 3NeKTPOHHbBIN anbboM (oTtorpaduii (100 mIT.) MEKPOCTPYKTYp CTaJIel M CIUIABOB, KOJUICKIIUS
00paznos (6 mT.));

. yueOHoe o6opynosanue «Tepmuueckas 06paboTka MeTawios» (neub Mydensnas (10 m; 1150°C),
MuKkpockon metamutorpadrdeckuii (yBenmnderne x100...x1000 kpart), mudposas kamepa i Mukpockomna (1,3
MeTaIuKCcens), 3aKaIouHblid 0ak (7 1) — 2 IIT., Maclio 3aKajJodHOe — S5 JI, IMUMIBI TUTeabHbIe 350 MM — 2 MIT.,
el Tarensaeie 500 MM — 1 miT., Oymara HaxpmadHas st cHATUS okanuHbel (P80...P100) — 10 mmcros,
o0pa3sis (ctams Mapku 45; d15x10 mm) — 30 mmT., Koyuteknus MUKpouutudos (16 mT.), arb00M MUKPOCTPYKTYP
(dbopmat A4) — (2 mT.).

3.2. Uudopmannonnoe odecrnieyeHue 00y4eHus

Ilepeyenb ncnoIb3yeMbIX YUeOHBIX U31aHuil, UHTepHeT-pecypcoB, 10NOJIHUTEIBHOMN
JUTEepaTypbl

OcHoBHas JinTeparypa:
1. MarepuanoBeaenue u TexHosnoruss martepuanoB. B 2 u. Yacte | : yueOHMK 17 CpenHEro
npodeccuonansHoro oopazosanus / I'. I1. detucos [u np.] ; mox pemakmueit I'. 1. detucora. — 8-e
u31., nepepad. u gon. — Mocksa : M3gatensctBo Opaiit, 2020. — 386 ¢. — (Ilpodeccuonansroe
obpazoBanue). — ISBN 978-5-534-09896-9. — Tekcr : snextponnsiii // 9BC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/456355
2. MarepuanoBesrieHue M TexXHOJOrus MarepuainoB. B 2 u. Yacte 2 : yueOHUK s CpPEIHETO
npodeccrnonanbHoro obpazosanus / I'. II. @erucos [u ap.] ; moxn penakmueii I'. I1. derucora. — 8-¢
u3M., nepepad. u gon. — Mocksa : UznarensctBo Opaiit, 2020. — 389 c. — (Ilpodeccuonansroe
obpaszopanme). — ISBN 978-5-534-09897-6. — Tekcr : anexrponusiii // 9BC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/456356

JlonoiHUTeIbLHAS JIUTepaTypa:
1. Konrynos, N1.1. Marepuanosenenue : yueonuk / Kontynos U.U., Ky3zueuos B.A., Uepenaxun

A.A. — Mocksa : KaoPyc, 2018. — 237 ¢. — (CITO). — ISBN 978-5-406-05998-2. — URL.:
https://book.ru/book/922706



4. KOHTPO.Ib Y OLIEHKA PE3YJLTATOB OCBOEHUS YUYEBHOH

JTUCLHUTIJIMHBI

Pe3ynabTaThl 00yuenus
(ocBOEHHBIE YMEHHs, YCBOCHHBIE
3aHATHS)

OcHoOBHbBIE MOKA3aTeIN OLEHKH pe3yJjbTara

YMmenua:

- TTIOJIH30BATHCS CITPABOYHBIMH TaOIUIIAMHU
IUISL OTIPEICIICHUSI CBOWCTB MaTEPHAIIOB;

- YMECT IOJIB30BATHCA CIIPAaBOYHBIMHA Ta6J'II/ILIaMI/I JUIA
OIIpEACIICHUA CBOICTB YTJICPOAUCTBIX U
KOHCTPYKIIMOHHBIX CTa.J'IeI‘/'I, IOBCTHBIX MECTAJIJIOB U
CIIJIaBOB, a TAKXKC IMOJIMMEPHBIX MaTCpHUAJIOB

(mnactmacc, MOMMATHIICHA, IOJIUIIPONMIICHA U T.]1.);
-YMEET I0JIb30BaThCS CIPABOYHBIMU TaOTUIIAMH IS
oTpeAeNeHNs TPABWIT TPUMEHEHHUS OXJIAKIAIOITNX 1
CMAa3bIBAIOIINX MATEPHAJIOB.

- BEIOMpaTh MaTepHaIbl s OCYIIECTBICHUS
npodecCHOHAIBHON eATEbHOCTH

- yMeeT BBIOMpaTh METAIULINYECKHE, HEMETATTUECKHE,
OXJIXKIAIOIINE U CMa3bIBAIOIINE MAaTepHAIIbl AJIs
OCYILECTBIICHUSI NMPOPECCHOHATBHON AEATEIBHOCTH C
YYETOM MX OCHOBHBIX CBOWCTB U MAPKUPOBKH.

3HaHuA:

- HAMMEHOBaHNE, MAPKUPOBKY, OCHOBHBIE
CBOMCTBA U KJIACCU(PHKAIHIO
YIJIEPOIUCTHIX M KOHCTPYKIIMOHHBIX
CTaJlel, IBETHBIX METAJUIOB U CILJIABOB, a
TaKXe MOJMMEPHBIX MaTepHalioB (B TOM
YHCIIe IaCTMACC,TOJINATUIICHA,
MOJIUTIPONIMIIEHA U T.J1.);

- 3HAaeT HAaMEHOBaHUE, MApKUPOBKY, OCHOBHBIEC CBOICTBA

U KJIACCU(PMKALUIO YTICPOAUCTHIX U KOHCTPYKIIMOHHBIX
CTaJIel, IIBETHBIX METAJUIOB U CIUIABOB, a TAK)KE
MOJIMMEPHBIX MaTepHaIOB (B TOM YHCIIE
IU1aCTMACC,10JIM3TUIIECHA, IOJIUIIPOIIIIEHA U T.1.);

- [IpaBuJia IPpUMEHCHUA OXJIAXKIAIOUIUX 1
CMa3bIBaOIIUX MaTCPUAJIOB;

- 3HACT IIpaBuUjia IPUMCHCHUS OXJIAXKIAIOIINX U
CMa3bIBalOIINX MaTCPUAJIOB;

- MCXaHHUYCCKHUEC UCIIBITaHUA o6pa3u0B
MaTepHaJIOB.

- 3HAET METOJUKY TIPOBENICHUS PA3IMIHBIX METOJIOB
MEXaHUYESCKUX UCIBITAaHUI 00pa3I[0B MaTEPUAJIOB
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