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1. OBIIASI XAPAKTEPUCTHKA PABOYEN IMPOTPAMMBI YYEBHOM JUCIHUIIIAHBI

1.1 ObsacTh NpUMEHeHNs MPOrPaMMBbI

[Iporpamma yue6GHOM nucuurmumabl OIIL.03 MarepuanoBenenre mnpeaHa3HaueHa Ui U3yUYCHHUS
KiIaccuuKanuy, NPUHLUIOB BbIOOpAa M METOAOB HCCIEIOBAHUS MAaTEpUAIOB B 00pPa30BATEIbHBIX
OpraHu3alMAX, PeaTu3yOUIMX 00pa30BaTelbHbIe IPOrPaMMbl CPEHETO NPO(ECCHOHATBHOIO 00pa30BaHUs
NpU MOATOTOBKE CIEHHUAJIMCTOB CPEAHETr0 3B€HA C y4eToM Mpoduis MoaydaeMoro mpodecCHOHaIbLHOTO
o0pazoBaHws.

1.2 MecTO0 AMCHHUIUVIMHBI B CTPYKType OCHOBHOH mpodecCHOHAIBLHOH o00pa3oBaTelbHON
NpOrpaMMsl

[Iporpamma yuebno#t maucummummael OIIL[.03 MatepuanoBenenne uzydaercss B paszeiie yaeOHOTO
TUTaHa U OTHOCHUTCS K obmenpodeccnonanbHoMy IMKITy. Ha n3ydyenne nucuuruinasl otBogutcs 108 yacos.

1.3 Iesn u 3a1a4u JUCHUILUIMHBI — TPeOOBAHUS K Pe3y/JIbTaTaM OCBOCHUS AU CUMILINHBI

B pesynbraTe ocBOeHUS AUCUMIUIMHBL, 00YYaOIINNCS JOIDKEH

yMeTb:

- pacrio3HaBaTtb " KJIaCCI/I(bI/ILII/IpOBaTI) KOHCTPYKIIMOHHBIC CBIPBEBLIC MATCpHAJIbI 110 BHCIIHEMY
BUZY, IPOUCXOXKICHHIO, CBOHCTBAM;

- OMpeaAciATh BUJAblI KOHCTPYKIIMOHHBIX MaTCpHUAJIOB,

—  BBIOMpaTh MaTepHaJIbl JUIsl KOHCTPYKIMHA MO UX HA3HAYECHUIO U yCIOBUSM DKCILTyaTalllu;

- IIPOBOJUTH UCCIICIOBAHUA U UCIILITAHUA MATCPHUAJIOB,

- paCcCUNTHIBATh U Ha3HAYATh ONITUMAJIbHBIC PEKHUMbI PE3aHbs;

—  pacum(poBBIBATH MApPKH CTaJIeH U CIIJIABOB;

- BI)I6I/IpaTb MCTO/JbI MMOJIYUCHHA 3arOTOBOK.

3HATh:

—  3aKOHOMEPHOCTH IPOLIECCOB KPUCTAJUIN3ALMH U CTPYKTYPOOOpa30BaHUsI METAJUIOB U CILJIABOB,
OCHOBBI X TepMOOOPaOOTKH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUH;

—  KJaccU(UKALHIO U CIIOCOOB! OITY4YEHHUs] KOMIIO3UTHBIX MaTEPUAJIOB;

—  IPUHIMIIEI BEIOOpa KOHCTPYKIMOHHBIX MaTE€PUANIOB [yl IPUMEHEHUS B IPOU3BOCTBE,

—  CTpPOEHHE U CBOMCTBA METAJIOB, METO/bI UX MCCIICAOBAHMUS;

—  KJaccu(UKaLHIO MAaTEPUAIOB, METAJUIOB U CILIABOB, UX 00J1aCTH IPUMEHEHUS;

—  METOJAMKY pacuéra U Ha3HAuUCHHS PEKUMOB PE3aHHs JJIS Pa3INYHbIX BHIOB PadoT;

—  TpaBWiIa paciiu(ppPOBKH MAPOK CTAJICH;

- METO/IbI MMOJIYUCHU 3arOTOBOK;

- ImpaBujia BI)I60pa MCTO/ZI0B IOJIYUYCHHUA 3aroTOBOK.

B pesynbraTe ocBoeHUs y4eOHOM JUCIUIUIMHBI TOJDKHBI OBITH C()OPMUPOBAHBI:

00wue KomMnemeHyuu, sKIIOYAIOWUe 8 ceds1 CNocoOHOCmb!

OK 01. Bertbupats ciocoObI pemieHust 3aaad npodeccunoHaabHON ASSITETFHOCTH TPUMEHUTEIHHO K
Pa3InYHBIM KOHTEKCTaM,;

OK 03. ITnanupoBath M peann3oBbIBATH COOCTBEHHOE MPOPECCHOHANBHOE M JINYHOCTHOE Pa3BUTHE,
NpEANPUHUMATEIBCKYIO JIEITENbHOCT B MPOhecCHOHANBHOM cepe, HCIOIb30BaTh 3HAHUS 110 (PUHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYalHUsX.

OK 07. ConelicTBOBaTh COXpaHEHHIO OKPYKAIOIIEH CPeIbl, PECypCOCOEPEKEHUIO, TPUMEHSTh 3HAHUS
00 W3MEHEHWH KJIMMaTa, MPUHLOUIB OepeXIMBOrO TMPOU3BOACTBA, JPGEKTUBHO JEHCTBOBATH B
YPE3BBIYAIHBIX CUTYAIUAX.

OK 09. Ilonb3oBaTbes npodhecCHOHAIBHON JAOKyMEHTAlMeH Ha rOCyJapCTBEHHOM W WHOCTPAaHHOM
SA3BIKAX.

1.4. Koin4ecTBO 4acoB HA OCBOEHHE YUeOHOW JUCHUIIAHBI: MAKCUMAIBHON y4eOHOW HArpy3KH
oOyuaromerocst 108 yacoB, B ToM uucie 00s3aTeIbHON ayAUTOPHON yueOHOW Harpy3ku oOydvaromerocs 91
yac, CaMOCTOSTEIbHOM — 11 4acoB, MPOMEXKYTOUHAs aTTecTalys — 6 4acoB.



2. CTPYKTYPA M COAEP)KAHUE YYEBHOM JTACIATIIAHBI

2.1. O6bem y4eOHOM NMCHUIIHHBI U BUABI Y4eOHOH padoThl

Buj yueoHoii padboTsl

0O0neM B yacax

O0beM y4eOHOH TUCITUIIIHHBI

108

B TOM YHCJIC:

TEOPETHUYECKOE 00YUCHUE 52
MPAKTHUYECKUE 3aHSATH 39
CamocTrosiTesibHasi paboTa 11
Ipome:kyTouHasi aTTecTanus (IK3aMeH) 6




2.2. TemaTH4ecknii IVIAaH U cOJep;KaHUAe Y4eOHOH M CIHIITHHBI

TECTUPOBAHUIO.

Koanbl
KOMIeTeHIIUi,
¢dopmMupoBaHuio
HaumenoBanue Copnep:xanue y4eOHOro MaTepuaja U popMbl OPraHu3aluu e TeJIbHOCTH O0Bem B yacax KOTOPBIX
Pa3eioB U TeEM o0y4arouxcst CIOCOOCTBYET
3J1eMeHT
NPOrpaMMbl
1 2 3 4
Pasnes 1. OcHOBBI MeTa/NIOBe/ICHUS 20
Tema 1.1. CTpoenne u Coneprxanue yuedOHOT0 MaTepHuaJa: OK.01
CBONCTBA METAJLIIOB 1. CoBpeMeHHBIE JOCTHKEHHS HAYKU B 00JIACTH CO3IaHUsI KOHCTPYKIMOHHBIX MaTEPHAIIOB. OK.03
2. OCHOBHBIE BH/IBI KOHCTPYKIIMOHHBIX M CHIPBEBBIX MaTepruanoB. OCHOBHBIE CBEICHUS O OK.07
Ha3HAYeHHWH U CBOWCTBAX METAJIJIOB U CIUIABOB. OK.09
3. Kpucrannndeckoe CTpoeHHE METAIIOB: THUIIBI KPUCTAIUTMYECKUX PEIIETOK, IPOLECC 6
KpHUCTAIM3aLiH1, KPUBbIE KPUCTAIM3ALNH.
4. MeTtonpl U3y4eHUsI CTPYKTYPBl MeTILIOB. [yTH NOBBIIIEHNS! TPOYHOCTH METAILIOB.
5. DHepreTuuecKre yCaoBUs U MEXaHH3M MpOoIlecca KPUCTATH3auU. 3aKOHOMEPHOCTH
00pa3oBaHus U pOCTa KPUCTAIUIOB. AMOp(HEIE Tena.
[pakTnyeckune 3aHATH: 5
Pacrno3naBsanue n KJ'IaCCI/I(I)I/I]_[I/IpOBaHI/Ie CBIPBCBBIX 1 KOHCTPYKIIMOHHBIX MaTCPpHUAIOB.
CamocrosiTeqibHast padoTa:
Pabota ¢ koncnekrom Jekuuil. [loaroroska k npakTudeckuM 3ausatusM. [loaroroska k 2
TECTHPOBAHUIO.
Tema 1.2. Metasumueckune | Conep:kaHue y4eOHOr0 MaTepuasa:
CIJIABBI 1. Tumel cilaBOB: MEXaHUYECKask CMECh, TBEPbIE PACTBOPHI.
2. Onpenenenue METaJUIMYECKUX CIJIABOB, MHOTOKOMIIOHEHTHBIE CIIJIaBBhI,
JABYXKOMITOHCHTHBIC CIIJIaBBbI.
3. AnarpaMMsbl cocTosiHUS: tuarpammsl coctostaud | pona, 11 pona, 111 pona, IV pona
4. Xene3o u ero coeiMHEHUs ¢ yriaepoaoM. JuarpaMma cOCTOSTHHS <«OKeNe30-HEMEHTHT. 6
[IpeBparlieHust Mpyu HarpeBe M OXJIAKICHUH CTaJiel U uyryHOB. OCHOBHbBIC (ha3bl U
CTPYKTYPHBIE COCTaBJISIFOIIIE KEIe30yTIIePOAUCTOTO CIIIABA.
5. [lnarpaMma cocTOsIHUS «Keme30-TpaduTy. YIIepoaucThie CTalH, YyTyHbI, UX XUMHYECKHH
cocTaB. BausHue yriepoa U MOCTOSIHHBIX IPUMECEH Ha CBOMCTBA CTalIH.
6. [Inactuyeckas gedopmaliusi, HAKJIeI: BIUSHAE Ha CBOWCTBA METAJLIOB.
CamocTtosiTenbHasi padoTa:
Pabota ¢ korciekToM nekmmid. [TIoAT0TOBKA K IPaKTUIECKUM 3aHATHIM. [1oAr0TOBKA K 1




Pasnes 2. MaTtepunaJsbl, IpUMeHsieMble B MAIIHHOCTPOEHUH

82

Tema 2.1. Ctaau

Conep:xanue yueOHOro MaTepuaJia:

1. Knmaccudukanms ctanu mo crnocody Ipou3BOJICTBA, [0 XUMHUIECKOMY COCTaBY, IO KauecTBY,
10 CTPYKTYpPE, HA3HAUCHUIO U OCHOBHBIM CBOHCTBaM.

2. MapkupoBka ctainu B Poccum, B HallMOHANBHBIX CTaHIApTaX, 3a pyoexxom. [IpaBuna u
MOCIIEI0BATENBHOCTD PacIU(pPOBKH MapOK CTaJeH.

3. Biusinue Ha cBoicTBa cTallK yriiepo/a, MOCTOSHHBIX TpUMecel (KpeMHUI, MapraHell, cepa,
(dhocdop) U pacTBOPEHHBIX T'a30B.

4. CiocoObI MOJTyueHUs CTaleH ¢ 3aJaHHBIMU CBOMCTBaMH. [1yTH MOBBIIICHUS Ka4eCTBa
YTIEPOAUCTHIX cTajneil. OOIacTh MPUMEHEHHNS YTIEPOINCTHIX CTalleH.

5. Jlerupyronnue 3neMeHTsI B ctanu. Llenu nerupoanus. Bnusaue JID Ha cBoiicTBa cTamy u
nojMMopQHbIe MpeBparieHus xene3a. OCOOCHHOCTH MOTYUSHHUS JICTHPOBAHHON CTaJTU C
3aJaHHBIMU CBOMCTBaMU. I]yTH MOBBIIEHHUS] KAUECTBA JIETHPOBAHHBIX CTAJICH.

10

I[MpakTHYecKue 3aHATHS:

1. KoHCTpYKIIMOHHBIE CTaIM: CBONCTBA, HA3HAYCHHUE, MAPKUPOBKA, TEPMOOOPaOOTKA.

2. BeIOOp KOHCTPYKIIMOHHOTO MaTepuasa o OCHOBHBIM CBOMCTBaM MCXOJIS M3 3aJJaHHBIX
YCJIOBHIA.

3. MIsMepenus TBEpIOCTH METAIUIOB U cIiaBoB. OCOOEHHOCTH MCITBITAHUS MaTEPHAIIOB.

12

CamocTrosiTeqnbHasi padoTa:
PaGora ¢ koHcniekToM Jekiwil. [lonroroBka k mpakTundeckum 3aHaTusM. [loaroroska k
TECTUPOBAHUIO.

Tema 2.2. UyryHbl

Conep:xkanne y4e0HOro MaTepHaJia:

1. YyryHsl: CTpyKTypa, CBOWCTBA, 00JIaCTh IPUMEHEHHS

2. Knaccuduxauus uyrynos: Cepole, 6emnble uyryHbl. JlerupoBaHHBIE YyTYHBI.

3. [lomyuenue yyryHa: JOMEHHas 1e4yb U €€ yCTpPOHCTBO. JJOMEHHBIH Mpoliecc Mmoxy4eHus
YyT'yHa.

CamocrosiTeqibHast padoTa:
Pabota ¢ koHcnekToM jekuuil. [lonroroBka k npakTuyeckuM 3aHsaTusM. [loaroroska k
TECTHPOBAHUIO.

OK.01
OK.03
OK.07
OK.09

Tema 2.3. LIBeTHBIE
MeTAJJIbI H CILUIABBI

Copepxanue yueOHOro MaTepHuaJia:

1. Mens, e€ cBOCTBA U TPUMEHEHHE.

2. CruiaBel HA OCHOBE MEJIH: JIATYHU, IPUMEHEHHUE JIATYHEH.

3. CrinaBsl Ha OCHOBE MeIH: OPOH3EI, TPUMEHEHUE OpPOH3, Ki1acCu(UKaIs.

4. CruiaBbl Ha OCHOBE aJIIOMHHMSI: XapaKTePUCTUKA U IPUMEHEHHE aTFOMUHHEBBIX CILIABOB.
5. CrnaBbl Ha OCHOBE TUTAaHA: TUTAH U €T0 CIUIaBbl, CBONCTBA U TPUMEHEHUE,
AHTU(PUKIIMOHHEIC CIUIABHI.

HpaRanecmle 3aHATHUA:
HpOBeHeHI/Ie MHKpOaHaJIM3a IBETHBIX CIIJIABOB.

10

CamocTrosiTeqbHasi padoTa:

OK.01
OK.03
OK.07
OK.09




Pabota ¢ koncnekrom jekuuit. [lonroroska x nadbopatopusiM padoTtam. [ToaroToBka K
TECTHPOBAHHIO.

Tema 2.4. MeToabl
HCIBITAHNUS
MeXaHHYeCKHX CBOWCTB
MeTas10B. IloBbIIEeHHE
MPOYHOCTH METAJLIOB

Conep:xanue yueOHOro MaTepuaJia:

1. Vopyrast u ruiactudeckas JgeopMaliuy U €€ BIUSHUC Ha CTPOCHUE MeTaiuia. V3meHeHne
MEXaHUYCCKUX U (PU3UIECKUX CBOWMCTB METAJlIA IPH TUIACTHYCCKOM TehOopMaIyu.

2. Pazpymenue Metaiia. SIBIeHuUs HaKiena, BO3BPaTa i PEKPUCTANTA3AIINH.

3. Mexannueckre CBOMCTBA METAUIOB. MeTOIbI HCIIBITAHMI MEXaHHIYECKUX CBOMCTB:
CTaTHYECKUE, TMHAMHUCCKUEC, IUKIIMYCCKHE,

4. NznammBanue MetayuioB. [IpodHOCTB, TBEPAOCTD, YAapHas BA3KOCTh. [1yTu NOBBIIICHYS
MIPOYHOCTH METAIIOB.

5. HopMaTuBHBIE JOKYMEHTBI Ha HCIIBITAHUSI METAJLIOB.

10

IIpakTHyeckue 3aHATHS:

1. Pemenue 3a7a4 Ha onpeieNieHre Mpeiena yIpyrocTt, TEKy4ecTH, TPOYHOCTH,
OTHOCHUTEJILHOTO YJUTMHEHUS U CY>KEHHSI.

2. OnpezeneHus TBEPJOCTH METAJUIOB U CIUIABOB pa3IMuHbIMU MeToaamu (bpunems, Bukkepca,
Poxgsernna).

3. PeuieHue 3a/1a4 HAa ONpeAETICHUE YIAPHOU BA3KOCTH METAIJIOB U CILIABOB.

12

CamocrosiTeibHas padora:
Pa6ora ¢ xoHcniekToMm Jekimii. [lonroroBka k madoparopHaeM pabotam. I[lonroroska k
TECTHPOBAHMUIO.

Tema 2.5. Crekuiio.
Curamiasl. I'padgur

Coaep:xanue yueOHOro MaTepuaJia:
1. Crexiio, cutasuisl, rpaduT. Buasl, cBoCTBa, 00JIACTh MPUMEHEHUS MATEPHUAIIOB.
2. MictiblTanue MaTepuajaoB, KOHTPOJIb CBOICTB M IaPaMETPOB.

CamocrosiTesibHast padoTa:
Pa6ota ¢ koHcniekToMm Jekuuid. [lonroroBka k tadopatopHsiM padoTam. [ToaroToBka K
TECTUPOBAHHIO.

Tema 2.6.
KoMno3zuuuonusie
MAaTepHaJIbl U UX CTPOEHHE

Conep:xkanne y4e0HOro MaTepHaJa:

1. KoMno3umoHHble MaTepraisl. Buibl KOMIIO3UIIMOHHBIX MaTepUalioB, CBOWCTBA, 00J1aCcTh
[IPUMEHEHUSI.

2. VcnipiTaHye MaTepHaioB, KOHTPOJIb CBOWCTB M MAPaMETPOB.

CamocrosiTeibHas padora:
PaGora ¢ koHcniekTom nekiuii. [lonroroBka k taboparopHeiM padotam. [lonroroska k
TECTUPOBAHUIO.

OK.01
OK.03
OK.07
OK.09

HpOMe)KyTO'lHaﬂ aTrecCralumus

Bcero:

108




3. YCJIOBUS PEAJIM3AIIANA YYEBHOM TUCHUIIIAHBI

3.1. TpeboBaHNs K MHUHUMAJbHOMY MATEPHATbHO-TEXHHYECKOMY 00€ecIedeHUI0

Jlnis peanm3anyu nporpaMmbl yueOHOW TUCIUITIMHBL JOJDKHBI ObITH TIPETYCMOTPEHBI CICYIONIHE
CHCIMATLHBIC TTIOMCIIICHHUS

Kabuner «MarepuanoBeeHHe», OCHAICHHBIM 000pyIOBAaHUEM U TEXHUYECKUMH CPEICTBAMHU
oOydYeHUs: WHIUBUAyaAJbHBIC pabouure Mecta i oOydaromuxcs, padodee MECTO TpernoJlaBaTels,
KJIACCHAsl JIOCKA, WHTCPAKTUBHAS JOCKA, OPITEXHUKA, MEPCOHAIBHBIM KOMITBIOTEP C JIMIICH3MOHHBIM
MpPOrpaMMHBIM OOecTiedeHreM; 00pas3Ibl MAaTEepPHaNioB (CTajH, YyryHa, IBETHBIX METAIIOB); OOpa3Ibl
HEMETATMYECKHX U DJICKTPOTEXHUICCKUX MAaTePHAIOB; IIPHUOOPHI ISl K3MEPEHUS CBOMCTB MaTEPUANIOB.

3.2. UudopmannoHHoe o0ecriedeHHe peajn3aluu MPorpaMMbl

3.2.1 Jluteparypa

1. TexHONOTHS META/UIOB U CIUIABOB [DNEKTPOHHBIN pecypc]| : yueOHnoe mocobue mus CIIO / -
DIEeKTPOH. TEKCTOBBIC JaH. - MockBa : FOpaiit, 2023. - 310 c. - (OBC IOpaiiT). - 3ara. ¢ TuTyII. SKpaHa. -
DneKTpoH. Bepcus ned. myonukarmu Tekct : anexTponHslii // Obpa3oBarensHas matdopma FOpaiir [caiiT].
— URL: https://urait.ru/bcode/516862 (nata obpamenus: 07.01.2024).

2. MarepuasioBeJicHHE ¥ TEXHOJIOTHS MaTepuaioB. B 2 gacTsax [DnekTpoHHBIH pecypc] : yueOHUK
st CI1O / - DnexTpoH. TeKCTOBbIE 1aH. - MockBa : FOpaiit, 2023. - 386 c. - (OBC FOpaiir). - 3ari. ¢ TuTym.
9KpaHa. - DJNEeKTPOH. BepcHs Ied. myonukanuu Tekct : 31ekTpoHHbIH // Obpa3zoBarensHas 1aTdhopma
FOpaiirt [caitt]. — URL: https://urait.ru/bcode/517485 (marta obparuenus: 07.01.2024).

3. MatepuanoBeieHE U TEXHOJIOTHUS MaTepraiioB. B 2 wacTsax [DneKTpoHHBIN pecypc] : yaeOHuK
st CI1O / - DnexTpoH. TeKCTOBbIE 1aH. - MockBa : FOpaiit, 2023. - 389 c. - (OBC FOpaiir). - 3ari. ¢ TuTym.
9KpaHa. - DJEKTPOH. Bepcus rned. mybmukanun Tekcr : anekTpoHHbIH // OOpa3oBarenbHas miaTdopma
FOpaiirt [caitr]. — URL: https://urait.ru/bcode/517486 (marta obparenus: 07.01.2024).

3.2.2 HHTepHeT-pecypchl:

1. IBC UsnarenscrBa «<FOPANTY: http://biblio-online.ru

2. Onexrponnas 6ubnmmoreka BI'TY «BOEHMEX»: http:/library.voenmeh.ru
3. OBC Uznarensctia «JIAHDb»: http://e.lanbook.com/



4. PEAJIN3AIIUA ITPOI'PAMMBI U1 JIML, C OT'PAHUYEHHBIMU BO3MOXKXHOCTAMU

1. OGpazoBanue OO0yYarOUIMXCS C OTPAHMUYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbsl (IIpU HAIMYUU
KOHTHHT€HTa) MOKET OBITh OPraHU30BaHO KaK COBMECTHO C APYTUMH OOYYaIOIIMMUCS, TaK U B OTAEIBHBIX
rpyImax.

B ocBoeHMM TUCIUILIMHBI MHBAIMAAMH H JIUIAMH C OTPAaHMYEHHBIMHA BO3MOKHOCTSIMH 3/10POBBSI
OonplIoe 3HAYCHUE MMEEeT MHAUBHIYyalbHas paboTa, moapasymeBaromas ase GopMbl B3aUMOACHCTBHUS C
MperoIaBaTeeM: HHANBUAyalbHas yaeOHas padora (KOHCYNBTAIUH), T.€. JOMOTHUTEIHFHOE Pa3bsCHEHNE
ydeOHOro MaTepuaia, U yriryOlneHHOe H3ydeHne MaTepraia, 1 HHINBHIyalIbHask BOCIIUTATeIbHAS padoTa.
WunuBuayanbHble KOHCYJIBTAlMM 1O MPEAMETY SBIAIOTCS BaXHBIM (DAKTOPOM, CHOCOOCTBYIOIIUM
WHIWBUAYaTU3alMd OOY4YeHUs] U YCTAaHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTa MEXAY MpEroaaBaTesieM U
00yJaromuMCsl HHBAJIUIOM HIIH OOYYAIOIIMMCS ¢ OTPAaHHYCHHBIMHI BO3MOKHOCTSIMH 3710POBBSI.

2. Y4eOHO-METOIUYECKUE MaTepualibl JUIsi OOYYaloUIMXCsl M3 4YHCIa WHBAIMAOB U JIHMI[ C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI MPENOCTABISAIOTCS B OJHON M3 (GOpM, aJanTUPOBAHHBIX K
OTPaHWYEHHSM HX 3[J0POBbSI H BOCHPHUITHS HHPOPMALIIH.

[Tepeuenp yueOHO-METOAMIECKOTO 0OECTICUEHHS U O0YYAIOIINXCSI IO TUCIUITIHHE:

— C napyIieHueM ciryxa: B Ie4aTHOH (opme, B GOpMe FIIEKTPOHHOTO JOKYMEHTA;

— C mHapymeHweM 3peHUs: B TedaTHOW ¢(opMe yBeNmW4YeHHBIM mpudtom, B (opme
3JIEKTPOHHOTO JIOKYMEHTA,

— C mnHapyumieHHeM ONOPHO-ABHTaTeIbHOTO ammapara: B TiedaTHO ¢(opme, B ¢dopme
AIIEKTPOHHOTO JIOKYMEHTA;

JlaHHBI IepedeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHICHTa 00y YarOITHXCS.

3. OcBoenue AUCHUINIMHBI MHBAJIMAAMU U JIMIIaMU C OIpaHUYCHHBIMU BO3MOXHOCTAMU 310POBbA
OCYILIECTBIISIETCSL C HCIOJIB30BAHMEM CpPEACTB OOYYEHHS OOIEero M CHeUUaTBbHOTO Ha3HAYEeHUS:
MYJIBTHMEINIHOE 000pYI0BaHHE C BO3MOKHOCTBIO SKPAHHOTO YBEIIMIEHHS [UIS CTYICHTOB C HapyIIEHHEM
3pCHUA, UICTOYHUKU MMUTAHUA OJId UHAUBUAYAJIBHBIX TCXHUYCCKUX CPEACTB.

Hcnonb3yetcs nporpaMmma HeBU3yanbHOTO AocTyna k nHopmarmu [PRbooks WV Reader.

B kaxmoi aynuropuu, rae 0OydaroTCsi MHBAIWABI M JIMIA C OTPaHHMYCHHBIMH BO3MOXKHOCTSIMU
3[I0POBBsI, TPEIYCMATPUBACTCS COOTBETCTBYIOIIEE KOJIMYECTBO MECT Ui OOYYaIOIIUXCS C Y4eTOM
OTPaHUYEHUH UX 3/I0POBBS.



5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCLHHUIIJIMHBI

KonTtpons u onenka pe3ynsratoB ocBoeHus aucuumuinael OI1L1.03 MarepuanoBeneHne ocymecTBiIseTcs
npenojaBaTeNeM B Ipolecce TMPOBEACHUS CaMOCTOSATENBHBIX —PadoT,
TECTUPOBAHMS, a TAK)KE BBIIOJIHEHUS 00yJaIOIMMUCS HHIAMBUYAJIbHBIX 3a4aHUI.

MPAKTUYCCKUX 3aH$ITI/If/'I,

PesyabTarhl 00yueHHs

Kpurepun onenkun

MeToabl OLIeHKH

3HaTh:

- 3aKOHOMEPHOCTH MPOIECCOB
KPUCTAIDTA3AINH U
CTPYKTYyp0OoOpa3oBaHUs METAJIIOB U
CILUTaBOB, OCHOBBI X
TepMOOOPaOOTKH, CITOCOOBI 3AIIUTHI
METAaJIOB OT KOPPO3UH;

- Knaccuduxkaruio 1 crnocoobl
MTOJTy9YEHUS] KOMITO3UTHBIX
MaTepHaloB;

- [Ipunnumne! Beibopa
KOHCTPYKITMOHHBIX MaTePHAIIOB st
MIPUMEHEHUS B TIPOU3BOJICTBE;

- CTpoeHue U CBOMCTBa METaJLIOB,
METOJTIbI UX WCCIIEIOBAHMS,

- Kitaccudukanuio matepuanos,
METAaJUIOB U CILIaBOB, UX 001aCTH
MIPUMCHCHUSA

- Mertomuky pacuéra u Ha3HAYCHUS
PEKUMOB pE3aHus IJId Pa3IMIHbIX
BUJIOB paboT.;

- [IpaBmita pacmmdpoBKy Mapok
CTajew;

- MCTOILBI TMMOJIy4Y€HUA 3aroTOBOK;

- [IpaBuia BeIOOpa MeTOOB
MTOJTy9eHUS 3aTOTOBOK.

Ymern:

- PacnioznaBath u knaccuuupoBaTh
KOHCTPYKLMOHHBIE CBIPHEBbIE
MaTepuaibl 10 BHEIIHEMY BUIY,
MPOMCXOXKIEHHIO, CBOHCTBAM;

- OnpenensTb BUABI
KOHCTPYKITMOHHBIX MaT€pPHAJIOB;

- BoiOupaTth MaTepuasl A1
KOHCTPYKIUH 10 UX HA3HAUYEHUIO U
YCIIOBHUSM DKCILTyaTallny;

- [IpoBoauTh MccenOBaHUSA U
UCTIBITAHUS] MaTePUAJIOB;

- PaccuuTbiBaTh ¥ Ha3HAYATD
ONITUMAJIbHBIE PEKUMBI PE3aHBS;

- Pacim¢poBsiBaTh Mapku crajei u
CIUIaBOB;

- BeiOupars MeTo bl IOy UeHUs
3aroTOBOK.

—  OmpenenseT BUIbI
KOHCTPYKLIMOHHBIX MaTEPUAJIOB;

—  YCTaHaBIHMBACT Ha3HAYCHHE U
YCIIOBHS DKCILTyaTaluy KOHCTPYKIINH;
- KnaccmbnunpyeT KOHCTPYKIIMOHHBIC
CBIPBEBBIC MAaTCPUAJIbl IO BHCHIHEMY BUAY,
MMPOUCXOKACHNIO, CBOUCTBAM;

—  IPEACTaBJISIET METOJUKY pacyéra u
Ha3Ha4YCHU PCIKMUMOB PE3aHUA NJIL
pa3IMuHBIX BUJIOB padoT;

- YCTaHaBJIMBACT BU/,
MPOUCXOXKICHHUE U CBOICTBA
KOHCTPYKIIMOHHBIX CHIPHEBBIX
MaTepualioB;

- pacCUUTBIBACT ONITUMAJILHBIC
PEXKUMBI pe3aHuUs;

- IMPOBOJUT UCHIBITAHUA
MEXaHUUYECKUX CBONCTB MaTEepPHANIOB;
—  BbIOMpaeT MaTepHabl JUIs
KOHCTPYKUHUHU [0 UX HA3HAUYECHUIO U
YCIIOBHSIM 3KCIUTyaTaIlUH;

—  TPOBOJUT UCCIIETOBAHUS
MaTepHalioB;

—  OOBSICHSET CYNTHOCTh
TEXHOJOTHYECKHX MPOIECCOB JIUTHS,
CBapKu, 00pabOTKH METAIOB
JIaBJICHUEM, PE3aHUCM;

—  0OBSCHSAET 3aKOHOMEPHOCTH
MPOIIECCOB KPUCTALTH3AINH U
CTPYKTYpOOOpa30BaHUsI METAJIOB U
CILJIABOB;

—  TpeACTaBisieT 00JacTH
MPUMEHEHUS MaTEPUAIIOB, METAIJIOB U
CILIaBOB;

—  BOCIIPOM3BOAUT OCHOBHBIE
CBCACHUA O TEXHOJIOTMH ITPOU3BOJACTBA
MaTepraoB.

OrneHka pe3ynbTaToB
BBITIOJIHEHHUS:

- TEKYI[ETO KOHTPOJIS
(YCTHBIN/TTUCHMEHHBIH
OIIpOC, KOHTPOJIbHBIE
BOIIPOCHI H JIp.)

- IPaKTUYECKUX 3aHATHH;

- CAaMOCTOSITEIBHBIX padoT;
- IPOMEXKYTOUHOH
arTecraluu.

®dopma UTOroBOro KOHTpOJIs 1o yueoHoi auctuiuinae — OI11.03 MaTepuaiioBeieHne — SK3aMEH.




6. ®OH1 OHEHOYHBIX CPEJACTB

OK 01. Beibupats criocoOsbl pemeHus 3a1a4 NpoQecCHOHAIBHON AesITeIbHOCTH IPUMEHHUTENBHO K
Pa3InYHBIM KOHTEKCTAM;
OK 03. IImanupoBaTh W pEaNTM3OBBIBATH COOCTBEHHOE MPOGECCHOHAILHOS M JIMIHOCTHOE
pasBUTHE, PEANPUHUMATENLCKYIO IEATEIHHOCTD B MPO(ECCHOHATIBHOM cepe, UCTIONIh30BaTh 3HAHUS 110
(MHAHCOBOM TPAaMOTHOCTH B Pa3UYHbIX )KU3HEHHBIX CUTYAIHSIX.
OK 07. CopeiicTBoBaTh COXPAaHEHUIO OKPYXKAIOMIEH Cpelbl, pecypcocOepekeHn o, MMPUMEHSATh
3HaHUSA 00 M3MEHEHWH KJIMMaTa, MPHHIMIB OepeXIIMBOTO TIPOU3BOMCTBA, dP(EKTHBHO ACHCTBOBAThH B
YpPE3BBIYAMHBIX CUTYAIHSIX.
OK 09. [Tonp30BaThcs MpoeCCHOHANTBHON JOKYMEHTAIIUEH Ha TOCYAapCTBEHHOM U HHOCTPaHHOM

sA3bIKaXx.

Ne

Bomnpoc

OtBer

KoMmnerenmus

1

K xakuM cBoiicTBaM MaTepuaia OTHOCSTCS LBET,
YIEeNbHBIN BeC, INTAaBKOCTB, JJICKTPOIIPOBOIHOCTh
U TEIUIOIPOBOIHOCTH?

OTBET 3AIIALINTE B QOPME
TIPUJIATATEJIPHOI'O BO
MHO>KECTBEHHOM YUCJIE B
UMEHUTEJIBHOM TTAJEKE

+dusnyeckue

OK1

Kakue cBoiicTBa IosryyaeT 3aKkajJeHHas CTalb IpH
MIPOBEJIEHUU HU3KOT'O OTITyCKa?

BBIFEPUTE HE MEHEE J]IBYX BAPUAHTOB
OTBETA

+BpIcoOKasi IPOYHOCTH

Bricoxkas ynpyroctsb

Bricokast BBIHOCIMBOCTh

+BbIicokasi BA3KOCTh

Bricokas TBepAOCTh

+BpIcoKkasi NPOYHOCTH
+BpIcokasi BA3KOCTH

OK1

VCTaHOBUTE COOTBETCTBHE MEXKY METOJIOM U
0003HauYEHHEM TBEPAOCTH:

Merton O0o3HaUYeHNE
TBEPAOCTH

+A-4;Bb-5B-2.

Merton O6o03HaueHNE
TBEPAOCTHU

A) Metog Poksenma | 4. HR

A) Meton Poksenna 1. HP
Bb) Meron bpunemnns 2. HV
B) Meron Bukkepca 3. Hb
4. HR
5.HB

B OTBETE YKA>KUTE BYKBbI U
COOTBETCTBYIOILIHE UM I[[UDPhHI

b) Meron bpunenns | 5. HB

B) Merton Bukkepca | 2. HV

OK1

YkaxkuTe, MapKy 4ero rnepeurcieHsl. Y7, V8, V9,
V10, V11, V12, V13.

OTBET 3AITHUIIIUTE B ®OPME
CJIOBOCOYETAHHA B EJJUHCTBEHHOM
YUCJIE B UMEHUTEJIbBHOM TIA/JE’KE

+yriepoaucrasi crajib

OK1

Pacumdpyiire mapky matepuana J163.
OTBET JIAHUTE B PA3BEPHYTOH ®OPME

Jlamyns, codeporcawas 63% meou u
37% yunka.

OK1

CKOJIBKO aTOMOB COJICPKHUT 00BEMHO-
LEHTPUpOBaHHAs KyOudeckas pemrerka (OL[K)?
B OTBETE 3AITHIIUTE YHUCJIO

+9

OK 3




Kakune cBoiicTBa OTHOCATCSA K TEXHOJIOTHYECKOMN
rpymme cBOHcTB?

BBIBEPUTE HE MEHEE J[BYX BAPUAHTOB
OTBETA

KapocToikocTb

+/IukBanus

Bsskocth

KapornpouHocTb

TemmoeMkoCcTh

+KoBKoCTh

IInactuuHOCTH

VYcranocts

+CBapuBaeMocTh

+JInkBanus
+KoBKoCTH

+CBapuBaeMocTh

OK3

YcTaHOBHUTE COOTBETCTBHUE MECKIAY HHACHTOPOM U
METOOM M3MEPCHUS TBEPAOCTHU:

+1-A,2-B,3-B,4-B,5-B,6-A

Meton

Munenrop

Meron WupenTop

1. Hm

A) AnmasHasg nupamMuika

. Hm
.HRC
. HRA
. HRB
.HB
. HV

A) AnmasHasg nupamMuIKa
b) CranpHol mapuk
B) Anma3zHbIi KOHYC

OO WN -

B OTBETE YKAKUTE L[HDPbHI U
COOTBETCTBYIOLIHE UM BYKBbI

2. HRC

B) AnmasHblit KOHYC

3. HRA

B) AnmasHblit KOHYC

4. HRB

b) CranpHO# mapuk

5. HB

b) CranpHO# mapuk

6. HV

A) AnmasHas nupaMpiKa

OK3

YyryH — 310 cruiaB C yIJIEpOJIOM U
JIPYTUMH 3JIEMEHTaMHU C COAEpPIKaHUEM yIiepoja
ooutee 2,14%.

OTBET 3AIIUIIUTE B @DOPME
CYIJECTBUTEJIBHOI'O B EJJUHCTBEHHOM
YUCJIE B PO/JJUTEJIBHOM TIA/[E)KE

+iKeje3a

OK 3

10

OT 4ero 3aBHCUT CTa/Ius HATpeBa B IIOOOU
TepMHIECKOi 00paboTKe cTamneit?

BAIBEPUTE HE MEHEE JIBYX BAPUAHTOB
OTBETA

+Copep:kanus yriepoaa

+Buia oopadoTku

+CocraBa cniiaBa

Cpenpl OXIaXACHUS

Pa3mepoB geranu

+Copep:xaHus yriepoaa
+Bujaa o0padoTku
+CocrTaBa cmiaBa

OK 3

11

Kak Ha3bIBaeTCs CTPYKTYPHAs COCTABIISIFOIIAS
cTajel, KoTopas ABJSIETCS TBEPABIM PACTBOPOM
yriepona B xenese (¢ 'K pemerxoit)?

OTBET 3AIIMLINUTE B DOPME
CYLJECTBUTEJIPHOI'O B EJJHHCTBEHHOM
YUCJIE B UMEHUTEJIBHOM TTAJEXKE

+ayCTEeHHUT

OK 7

12

Kaxue uHIEHTOPBI UCTIOJIB3YIOTCS MTPU U3MEPEHUN
o metoxy Poxsena?

BBIBEPUTE HE MEHEE JIBYX BAPHUAHTOB
OTBETA

+AJIMa3HbIN KOHYC

ArnMasHasi mupamMuaKa

CrapHON TIPAMOYTOJIEHUK

+CTajbHOIl WapuK

+AJIMa3HbIH KOHYC

+CraJbHoi

HIapuK

OK7




13

K xakum cBoicTBaM MaTepHana OTHOCSTCS
MIPOYHOCTH, TBEPAOCTS,

yllapHasi BSI3KOCTb, YIIPYTOCTbh, TNIACTHYHOCTh
XPYIIKOCTB?

OTBET 3AIINLINUTE B QOPME
IIPUJIATATEJIPHOI' O BO
MHOXECTBEHHOM YHUCJIE B
HUMEHUTEJIPHOM ITA/JEJKE

+MexXaHu4YeCcKue

OK7

14

Kakwue cBoiicTBa OTHOCSTCS K (PU3NIECKOIl rpyTIITe
CBOMCTB?

BAIBEPUTE HE MEHEE J[BYX BAPUAHTOB
OTBETA

JIukBanus

+TemnoeMKkocTD

+IlnoTHOCTDH

XJ1aJHOJIOMKOCTh

+2J1eKTPONPOBOHOCTH

KapomnpouHoctb

KapocroiikocTh

+TenjionpoBoaHOCTH

+Temneparypa miaBJjeHust

+Tenj10eMKOCTh
+Il;10THOCTH
+J/1eKTPONPOBOIHOCTH
+TenjonpoBoaHOCTH
+TeMmepaTypa 1miaBJjeHHs

OK7

15

Cranp — 3TO CIuIaB C YTIIEpOIIOM C
cozepkaHueM yriepoaa 1o 2,14%.

OTBET 3AIIUIIUTE B ®OPME
CVIHIECTBUTEJIBHOI' O B EJJHMHCTBEHHOM
YUCJIE B POIUTEJIBHOM TTAJ[EJKE

+ikejie3a

OK7

16

VYxaxure, Mapku gero nepeunciensl: CH 10, K4
60 u BY 70.

OTBET 3AITUIIIUTE B ®OPME
CYLJECTBUTEJIBHOI'O B EJJHHCTBEHHOM
YUCJIE B UMEHUTEJIBHOM TTAJEXKE

+ayryH

OK9

17

Kaxwue cBoiicTBa nosryyaeT 3aKkajeHHast cTajlb IPU
MIPOBEJIEHUU HU3KOT'O OTITyCcKa?

BBIBEPUTE HE MEHEE JIBYX BAPUAHTOB
OTBETA

BeIcokas ynpyrocrts

+Bbicokasi NPOYHOCTH

Bricokasi BBIHOCIMBOCTD

+Bbicokasi TBepAOCTH

Bricokast BA3KOCTb

+BpIcoKkasi IPOYHOCTH
+BpIcokasi TBEpAOCTH

OK9

18

Jaiite onpeaeneHue NOHATHIO YyTYH.
OTBET JIAHUTE B PA3BEPHYTOH ®OPME

Cnaae dicenesa ¢ yenepooom u opyeumu
INEMEHMAMU C COOEPAHCAHUEM Y2NepoOd
bonee 2,14%.

OK9

19

Kakue yrBepxieHHs1 00 SBTEKTON I BEPHbI?
BAIBEPUTE HE MEHEE JIBYX BAPUAHTOB
OTBETA

+Ha3BaHue nepyaura

MoskeT nIpucyTCTBOBATh B CTPYKTYpE IIPU
TemnepaTypax Boime 727°C

HazBanwue nenebypura

+Copepxurt 0,8% yriaepona

MexaHunyeckasi CMeCh AyCTCHHUTA U ICMCHTHUTA
MIEPBUYHOTO

Copepxur 4,3 % yriaepona

+Mexanndeckasi cMech (peppuTa M IEeMeHTHTA
BTOPHYHOTO

+Ha3Banue nepJjura

+Copep:xurt 0,8% yraepoaa
+Mexanndeckasi cMech (pepputa u
LHEMEHTHUTAa BTOPUYHOTO

+Mo:keT NpUCYTCTBOBATH B
CTPYKTYpe NpH TeMIlepaTypax HUxKe
727°C

OK9




+MoskeT NPUCYTCTBOBATH B CTPYKTYpPe NPH
TemMmepaTypax Huzke 727°C

20

Pacmmmdpyiire mapky matepuana BY 70.
OTBET JJAUTE B PA3BEPHYTOH ®OPME

Buicoxonpounwiil uyayn ¢ npedenom
npounocmu npu pacmsiceruu 700
Milla.

OK9




