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1. llesu u 3212494 AU CIUILIHHBI

[lenb n3yyeHHUss AUCHUIUIMHBI - JaTh 3HAHUS O IPUPOJIE U CBOMCTBAX MaTE€pUAJIOB, a TAKXKE
METOJIaX UX YIPOUYHEHHUS JJIsi HanOosee 3PGEeKTUBHOTO UCIIOIH30BAHUS B TEXHHKE.
OcHOBHBIE 337]a41 TUCIUIUIMHBI: 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPhI
MaTepHuaaoB MPU 3aTBEPAEBAHUM, TNIACTUUECKON edopMaIiiu U TEPMUIECKON 00padOTKeE;
yMETh YCTaHABIIMBATh B3aMMOCBSI3b KOMITJIEKCa (PU3UKO-MEXaHUUECKUX CBOMCTB CO
CTPYKTYPOH; C MO3UIUHN IKCILTyaTallMOHHBIX TPeOOBaHUN HAYYUTHCS PAllMOHAIBHO
BBIOMpATh MaTepUalIbl JIsl 00€CTICUeHHS TPOYHOCTH, HAJIS)KHOCTH U JIOJTOBEYHOCTH
U3JEITNH.

Kparkoe cogepkanue TUCHMIIIMHBI

JlucruruinHa 3HaKOMHT CTYJACHTOB ¢ (PH3UYECKOM CYITHOCTHIO SBJICHUM, IPOUCXOISAIINX B
MaTepuajax Mpy BO3ACHCTBUM HAa HUX Pa3IMYHbBIX (DAKTOPOB B YCIOBUSX IIPOU3BOJICTBA U
AKCIUTyaTalliy U TIOKa3bIBAET MX BIHSHHIE HAa CBOMCTBAa MAaTEPUAJIOB; YCTAHABIIUBACT
3aBHCHMOCTb MEX]Iy COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU MAaTEPHAIIOB; U3yUaeT TCOPHIO
U TIPAKTUKY PA3JIMYHBIX CITIOCOOOB YIIPOYHEHUSI MaTepUaIoB, 00ECIEUUBAIOIIUX BHICOKYIO
HaAEKHOCTD U JIOJITOBEYHOCTH JIeTalIel MallluH, HHCTPYMEHTA U IPYTUX U3CINIA; U3ydaeT
OCHOBHBIE T'PYIIIBI METALUTHYECKUX U HEMETAJUTMUYECKUX MaTepPUaoB, UX CBOMCTBA U
001acTh MPUMEHECHHUS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: — O0nacTh NPUMEHEHUs pa3INYHbIX
COBPEMEHHBIX MaTepuasioB AJis1 U3TOTOBJICHUS
NPOIYKIMH, UX COCTaB, CTPYKTYpY, CBOMCTBA,
croco0b1 00padoTkm; — PU3NIECKYIO CYITHOCTh
SIBJICHUH, TPOUCXOASIINX B MaTepUaiax B yCIOBHIX
MIPOU3BO/ICTBA U SKCILTyaTalluU U3AETUN U3 HUX O
BO3/I€HICTBHEM BHEIIHUX (PaKTOPOB (Harpes,
OXJIXKICHMSI, JABJICHUS U T. [1.); - BiausHue
BHEIIHUX (PaKTOPOB Ha CTPYKTYpPHI M CBOMCTBA
COBPEMEHHBIX METAININYECKUX U HEMETANTNYECKUX
MaTepuasoB;

YMmeeT: — BoiOupaTh Marepuabl, OLICHUBATh U
POTHO3MPOBATH MMOBEICHUE MAaTEPHAIOB U IPUYHUH
OTKa30B NMPOAYKIIMH 10T BO3AEUCTBUEM Ha HUX
Pa3JINYHBIX KCILTYaTAllMOHHBIX (aKTOPOB; -
HasznauaTs COOTBETCTBYIOINIYIO 00OpaOOTKY st
MOJTY4YEHUs 33JaHHBIX CTPYKTYP U CBOWCTB
MAaIIMHOCTPOUTENbHBIX U3IEIHI;

HmeeT mpakTuyeckuii onbIT: — Beibopa
KOHCTPYKIIMOHHBIX MaTepHaioB JJIsl U3TOTOBJICHUS
MAaIlIMHOCTPOUTENBHBIX U3JIENIUH € 3aJaHHBIM
YPOBHEM MEXaHUYECKUX U IKCIUTyaTallMOHHBIX
CBOMCTB;

OIIK-9 CnocoGeH yuacTBOBaTh B pa3padOTKe
IMPOCKTOB I/I3IICJIHI>’I MalIMHOCTPOCHUA

[TIK-3 CniocobGeH mpuHUMaTh y4acTue B pa3paboTke [3HaeT: - MarepuaaoBeicHHEe B 00beMe
MIPOEKTOB CPEJICTB TEXHOJOTUYECKOTO OCHAIICHHS [BBIOIHIEMOM pabOoThI;




MalIMHOCTPOUTCIIbHBIX MPOU3BOACTB C YYCTOM
TEXHOJIOTMYECKHUX, KOHCTPYKTOPCKHUX,
SKCITyaTallUOHHBIX, 9CTCTUUCCKUX, JKOHOMHUYCCKUX
U YIIpaBJIICHYECKHUX MapaMeTPOB, B TOM YHCIIE C
UCTIOJIb30BaHHEM COBPEMEHHBIX HH()OPMAIIHOHHBIX
TEXHOJIOTUH, aITOPUTMOB U IIPOTpaMM BeIOOpa U
pacyeToB MapaMeTpPOB, a TAKKE yU4aCTBOBATH B
MEepOIPUITHIX 10 AP(HEKTUBHOMY HCIIOIH30BAHUIO
MarepHuasoB, 000pyI0BaHUs, HHCTPYMEHTOB,
TEXHOJIOTUYECKON OCHACTKH

3. Mecro qnucuuninnbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUINH, [lepedens MOCIETYIONNX AUCITUTITHH,
BUJIOB paboT y4eOHOro MiaHa BUJIOB paboOT

HpOI/ISBOI[CTBeHHaH IMpaKTHUKa (TGXHOJ'IOFI/I‘IGCKaH,

1.0.12 ConpoTruBneHue MaTepHuaioB
IPOEKTHO-TEXHOJIOrHueckKast) (6 cemectp)

TpeboBaHMs K «BXOIHBIMY» 3HAHUSM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOIUMbBIM
IPY OCBOCHUH JIAHHOM JAUCIMIUIUMHBI U IPUOOPETCHHBIM B PE3yIbTaTe OCBOCHUS
MPEAIECTBYOIINUX TUCIUILIINH:

Jucrumimna TpeboBanus

3HaeT: - OCHOBHEBIC ITOJI0KEHHUS MEXaHUKH
nedhopMUPYyEMOTO TBEPIIOTO TENa;, -
DopMyIupOBaTh 33/1a4M PacyeTa AIEMEHTOB
KOHCTPYKLIMI HAa MPOYHOCTH U JOJITOBEYHOCTD;
MPEICTABIIATH peasibHbIe OOBEKTHI B BUIE
aJICKBATHBIX PACUETHBIX CXeM; (POPMYIIHPOBATH
OTpaHUYCHUS, COOTBETCTBYIOIINE BEHIOPAHHON
cxemaruzaiuy;, - ConpoTUBICHHE MAaTEPUAJIOB B
00BeMe BBITIOJIHAEMOM paboThl;- MeTonuku
MPOYHOCTHBIX U )KECTKOCTHBIX PACUETOB; YMEET: -
DopMyIupOBaTh 33/1a4M PacyeTa MIEMEHTOB
KOHCTPYKLIMI Ha MPOYHOCTD; MPEACTABIAThH
peasibHbIe OOBEKTHI B BUE a/ICKBaTHBIX PACUETHBIX
cxeM; (OpMyIUpPOBATh OTPAHUYCHUS,
COOTBETCTBYIOIIHNE BHIOPAHHOW CXeMaTH3alluu;, —
[[puMeHSTH MOTYYEHHbIE 3HAHUS COMPOTUBIICHUS
MaTepUaJiOB MPU MPOESKTUPOBAHUU KOHKPETHBIX
MAaIIMHOCTPOUTENBHBIX u3Aenuit; Umeer
MPAKTUYECKUM OMBIT: - PacueTa KOHCTPYKIMK Ha
[IPOYHOCTB;, — [IpUMEHEHHNs T0ITyYEHHBIX 3HAHUH O
CONPOTUBJIEHUH MATEPUAIIOB MPHU IPOCKTUPOBAHUH
KOHKPETHBIX MAITUHOCTPOUTEIbHBIX U3/1EINN;

1.0.12 ConpoTHBII€HHE MaTepUaIOB

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mas TpyA0€eMKOCTh JUCHUILUIMHBI cOCTaBseT 4 3.€., 144 4., 74,5 4. KOHTaKTHOM
paboThl

Bun yueOHOM paboThI | Bcero | Pacnpenenenue




4acoB [0 CEMECTpPaM B Hacax
Homep cemectpa
4
OO6mmast Tpy10EMKOCTh TUCITUTUTMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTuueckue 3aHsATHs, CEMUHAPHI U (W) JPYyTrUe BUABI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 69,5 69,5
N3ydeHne MapKupOBOK CTaJIel, YyI'yHOB, LIBETHBIX METAJJIOB 12 12
1 CIUIaBOB
Pedepar o pazneny "LIBeTHBIC METAIITBI U CIIIABH" 11 11
Pedepar "KoHCTpyKIIMOHHBIE CTAIHN U CIUIaBHI" 13 13
N3ydenne nporeccoB KpUCTAIIIN3ALUY JKEIE30- 1 1
YIJIEPOIUCTHIX CILIABOB 33JaHHOTO COCTaBa
Pedepar o pazneny "Hemerannmuueckue marepuaibl” 11 11
[ToaroroBka k 3a4eTy 11,5 11.5
KoHCynbranuy 1 mpoMeKyTouHask aTTeCTalus 10,5 10,5
Bu koHTpOs (3aueT, qud.3auet, IK3aMeH) - JK3aMEH

5. Coneprkanue TUCHMILIMHBI

O0BbeM ayTUTOPHBIX 3aHITHIA IO BUIaM B
pa;;gena HaumenoBanue Pa3aciioB IMCHUIITINHBI qacax
Bcero JI 113 JIP
1  |ATOMHO-KpPUCTAITINYECKOE CTPOEHUE METAJIJIOB 5 1 0 4
) Jlebopmariusi, pa3pynieHUe ¥ MEXaHHYECKHE CBOMCTBA 9 3 0 6
METaJJIOB
3 |®a3oBbie NpEeBpaALICHUS U CTPOCHUE CILJIABOB 5 3 0 2
4 |CnnaBbl Kene30—yniepon 7 3 0 4
5 |Teopus Tepmuyeckoir 00pabOTKU CTaNIN 8 6 0 2
6  [Texnonorus TepMu4ecKoil 00pabOTKU CTaIN 8 4 0 4
7  |[loBEepXHOCTHOE YIPOUHEHUE CTATH 2 2 0 0
8 |ChoemuanbHBIE CTAIH 8 4 0 4
9  |[lBeTHBIE METAJIIbI U CIIJIaBbI 10 4 0 6
10 [Hemetamnnueckue MaTepuasbl 2 2 0 0
5.1. Jlekuumu
Ne Ne Koz-
nexumlpassiena HanmeHnoBaHue Ui KpaTkoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
4acoB
Tunsl cBs13U B TBEPABIX Tenax. [IOHATHSA 0 KPUCTAIUIMYECKON PEIIETKE U
hiieMeHTapHOU siuelike. OCHOBHBIE TUIbI KPUCTAINIMYECKUX PEIIETOK METAILIOB.
1 1 [fIBnenue momumopdusmMa. AHM3O0TPOIHUS CBOMCTB KpUCTAIIOB.JledeKThl 1
KPUCTATHYECKOTO CTPOSHUSI METAILIOB (11.K.C.). BiusHue 1.K.c. Ha CBOICTBa
METaJJIOB.
Yrpyras nedopmarivs. MexaHu3M IIaCTHIECKOH TeGopMau B MOHO- U
1 2  |MOMMKPUCTAJUTMUECKUX Teslax. BiausHue miactudeckon nedopmaruy Ha 1
CTPYKTYPY U CBOMCTBA METAJUIOB. SIBJICHHE HAKJIENA. XPYIKOE U BA3KOE




paspyuienue. Snenue xnaanonomkoctu. Cxema Modoe.

VcnplTaHus Ha pacTsHKEHHUE. XapaKTEPUCTUKU MEXaHUYECKUX CBOMCTB METAJIJIOB
(>k€CTKOCTb, MPOYHOCTH, MNTACTUYHOCTD, TBEPJOCTD, yAapHas BA3KOCTH,
BBIHOCIIMBOCTB, U3HOCOCTOMKOCTB U JIp.) M METOJIBI UX onpenenenus. [Ipoueccsl,
MPOUCXOJAIINE MTPU HarpeBe Ae(OpMUPOBAHHOTO METajlla: BO3Bpar U
pexkpucTan3anus. Fx BnusiHue Ha cBoiicTBa. DaKTOPBI, ONMPENEISAIONINE pa3Mep
PEKPUCTAIIIM30BAHHOTO 3€pHA. XO0JIO/IHAS ¥ ropsiyasi IacTuyeckas nedopmanusi.

[TonsiTus crijaBa, KOMIIOHEHTA, (Pa3bl. CriocoObl BhIpa)keHUsI KOHLIEHTpaLuU
cru1aBoB. Tubl (a3 B METAIUIMUECKUX CIUIaBaxX: TBEP/bIE PaCTBOPHI (3aMELICHUS U
BHEAPEHUS), XUMUUECKUE COETUHEHMSI, TPOMEKYTOUHbIE (ha3bl.

(OCHOBHBIC THUIIBI AuarpaMm COCTOAHUS JIBOMHBIX CHCTEM. OHpCI[eJIeHI/IC cocCTaBa u
KOJINYCCTBA (1)8.3 110 AuarpamMme COCTOAHUS. CBs13b CBOMCTB CITJIaBa C ,HHanaMMOﬁ
COCTOSHHA.

Kparkast xapakreprcTuka (a3 B cIIaBax kejesa ¢ yrepoaom. Juarpamma
COCTOSTHUS JKeJ1e30—IeMeHTUT. DOopMHUpOBaHHE CTPYKTYPHI CILIAaBOB MPHU
MEIJIEHHOM OXJIAXKICHHH.

CTpyKTypHbIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTBIX CTaNei U OebIX
uyryHoB. O01as xapakrepuctuka ctaneid. [locTosHHbIE TpUMecH U UX BIUSHUE HA
cBOMCTBa crajiel. Jluarpamma cTaOuiIbHOTO paBHOBecHs xkene3o-Tpaput. Ceprle
YYTYHBI, UX KJIaccu@UKaius no ¢popme rpaduTHBIX BKIOUEHUN U CTPYKTYpe
METaNINYeCKOW OCHOBBI. Cepblii, BBICOKOIIPOYHBIN ¥ KOBKUH YYT'YH.

[TonsiTue o Tepmuueckoii oopadotke. Kinaccudukaiys BUI0B TepMUIECKON
00pabotku. Kputnueckne TOUKu cTanu. XUMHUYECKUE FIEMEHTBI, BXOISIINE B
cocTaB ctaneid. Knaccuduxkarms nerupyromux s1eMeHToB. Obpa3zoBaHue
aycTeHuTa npu Harpese. PocT 3epHa ayctenura. BiausiHue pazMepa 3epHa Ha
CBOMCTBA CTaJIU; IEPETPEB U MEPEXKOT.

Pacrnajg aycrenuTa npu oxyaxaeHuu. J[marpaMma n30TepMUUECKUX MPEBpallieHU
MepeoXIAKIEHHOTO aycTeHuTa. [lepiuTHoe, MapTeHCUTHOE U OEHHUTHOE
MpeBpalleHus ayCTeHUTa. BiusiHie JerupyomuX IeMEeHTOB Ha MTPEeBPAIEHUS
aycreHuta. [IpeBpareHust aycTeHruTa Mpu HEMPEPhIBHOM oxJiaxkaeHnu. CBoicTBa
MPOAYKTOB pacmaja ayCTeHUTA.

[IpeBpatiieHus py OTIYCKE 3aKAIIEHHOUW CTajlu. BiusiHue Jerupyronmx 3J1eMeHTOB
Ha MPOIIECCHI OTIyCKa. MI3MEHeHNe CBOMCTB cTayld IpH oTIycke. OTIycKHas
XPYIIKOCTb.

Orxur I pona. Buas! orxura I pona (nuddy3uoHHbIHM, peKpUCTaIITN3alUOHHBIH,
s cHATUs HanpsbkeHuil ). Omxur 11 poga. Buast omxura Il poxa (monHsii,
HETOJIHBIN, HOpMaIu3anus, CPeponIu3upyroniii 1 T.11. ).

10

3akanka ctanu. Beioop Temmneparypbl OXJIaKISHUS U OXJIAXKIAIOIIEH CpeIbl IS
3aKaJIKy. 3aKaaBaeMOCThb U MPOKATMBAEMOCTD; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUE HanpsHKeHMs!, BOSHUKaOIKe npu 3akaike. CriocoObl
3akaynku.Hu3kuil, CpeTHUI U BBICOKHMM OTITYCK CTalId. TepMOMeEXaHUYeCKast
o6pabotka (TMO) ctanu. OcHoBHbIe BUAB TMO 1 €€ BiIusiHUE Ha CBOMCTBA
CcTalu.

11

Xumuko-Tepmudeckas 00padotka (XTO) cramu. [lemenramnus. Mexanusm
00pa30BaHMsI IEMEHTOBAHHOTO CJIOSI U €T0 CBOWCTBA. . Tepmudeckas o0padoTka
MocJie EMEHTAIH U CBOMCTBA IEMEHTUPOBAHHBIX JIeTajeil. A30TUPOBaHUE.
HutpouemenTanus u unanuposanue. Jpyrue sunsl XTO cranu. I[loBepxHOcTHas
3aKaJika.

12

Knaccudukanus cranei mo XUuMHIECKOMY COCTaBY, CTPYKTYpe U Ha3HAYEHHUIO.
MapxkupoBka craneit. Konctpykipionusie ctaini. OCHOBHBIC TpeOOBaHMS,
MpPEeNbABIAEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIbHBIE CTAIIH.
ApmatypHbie ctayiu. CTtaiu sl XOJOIHOM IITAMIIOBKU. YIIy4IlIaeMble CTAJIH.
Cramu gyist XTO. [pyxxkunnblie ctanu. [logmmnHaukoBbie cTanu. MapTeHCUTHO-

craperolue ctaau. KOHCTpYyKIMOHHBIE CTAJIM CTIEIIMAIbHOTO HA3HAYEHUSI.




Cranu BbICOKOH M3HOCOCTOMKOCTH. CTanu 11 KpMOT€HHbIX Temneparyp. Cranu

13 8  |moBbIIEHHOW 00pabaThiBAEMOCTH pe3anrneM. Koppo3noHHOCTOMKHE CTaH. 2
JKapocTtolikue ctanu u ciuiaBbl. ITHCTpyMeHTaIbHBIE CTalu. TBEepAbIC CIIIaBhI.
Tepmudeckast 06paboTKa BETHBIX CIUIABOB. 3aKallka HA MEPEChIIEHHbIN TBEPIBINA
pacTBOp U ctapenue. Amomuunid. CritaBsl Ha OCHOBE anmroMuHusA. Kiaccudukanuys

14 9 |u Tepmuueckas 00pabOTKa aTIOMUHUEBBIX CIUIaBOB. Jlepopmupyemblie 2
QJIIOMUHHEBBIE CIUIaBbl, HE YIPOUHSEMbIE U YIIPOYHSEMbIE TEPMUYECKOM
00paboTkoii. JIuTeitHbIe CIUIaBhI.

Menp. CrinaBel Ha OCHOBe Meau. JIaTyHH, X CBOMCTBAa, MapKUPOBKA U
npuMeHenne. OJIOBSIHUCTBIE, AIFOMUHUEBbIE, MAPTaHIIOBUCTbHIE, CBUHIIOBBIE U
OepusuineBble OPOH3BI: COCTaB, CBOICTBA, MAPKUPOBKA M 00JIaCTH TPUMEHEHHSL.

15 9  |MenHoHuKeneBble criaBbl. TuTaH u ero cBoiictBa. KOHCTpyKIIMOHHBIE U 2
YKapoTIpOYHbIe CIUIaBbl TUTaHa. TepMuueckas 00pabOT-Ka TUTaHA U €ro CIUIABOB.
AHTU(PUKIMOHHBIE CIIJIaBbl HAa OJIOBSIHUCTOM, CBUHIIOBOM, IUHKOBOH U
AJIIOMUHHE-BON OCHOBE.

16 10 [Hemetamnnueckue MaTepuabl 2

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansTslpasenal HaumeHoBaHue uim KpaTKoe cofepKaHue 1adopaTopHOil paboThI BO
4acoB
1,2 1 |Makpo- 1 MUKPOCTPYKTYPHBIIl METO/IbI aHAJIN3a METAJIJIOB U CILJIABOB 4
3,4 2 [[Imactuueckas nedopmanys METAJJIOB U €€ BIMSHUE Ha MEXaHUYECKUE CBOMCTBA
5 2 |Pexkpucramin3alMOHHBIA OTKUL. 2
6 3 |uarpamMmbl COCTOSIHUS ABOMHBIX CHCTEM 2
7 4 |®a3oBbIe MPEBPAILICHUS U CTPYKTYpa YIJIEPOAUCTHIX CTaleH U YyTYHOB 2
8 4 |AHanu3 qUarpaMMbl COCTOSIHU 5KeJIe30-yIIepo 2
12 5 |CemuHap 1no T€OpHH TEPMHUECKON 00paboTKU 2
9 6  |BausiHME CKOPOCTH OXJIAXICHUS HA CTPYKTYPY U CBOWCTBA YIIIEPOAUCTOM cTaimu. | 2

10 6 |Otmyck cranu 2

11 8  [MapkupoBKa cTajiell ¥ UyTyHOB 2

16 3 Bri6op MaTepHaloB 1 hx 00paboTKa B 3aBUCUMOCTH OT YCJIOBUH 3KCIUTyaTalluu )

KOHCTPYKIIHI
13,14 9 |Tepmuueckast 00pabOTKa aTFOMUHHEBBIX CILIABOB 4
15 9  |[MapkupoBKa [IBETHBIX CIJIABOB 2
5.4. CamocrosiTesibHasA padoTa CTyAeHTA
Bremmonnenne CPC
Criucok nureparypsl (¢ ykazaHHUEM Kon-
[Monux CPC pasmelios, aB, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc 4acoB
MarepuanoBeaeHnue: yueOHoe nocobue K
V3yueHte MAPKHPOBOK CTasIei, TyryHOB, naboparopusiM padotam /M.B.Jlanuna,
BETHBIX METAJUIOB H CILIABOB B.JI.Wnpuues, A.C.Co3bikuna.— UeaaOuHCK: 4 12
3n-Bo FOYPI'Y, 2013.—81c. Crp.46-54 u
73-78




Pedepar no pazaeny "L{BeTHbIE MeTaLIBI U
CIuIaBbl”

1.JTaxtun, 0. M. Marepuanosenenue
YueOHUK ST BTY30B. - 3-€ U31I., mepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
ni. miaBbl XIX-XXIII ctp. 378-422 unu 2.
Connues, FO. [1. Marepuanosenenue Yueo.
IS By30B 110 METAJUTypr., MAIIMHOCTPOUT. U
obmetexH. crienuanbHOCcTsM HO. I1.
Conuues, E. U. [IpsxuHn. - 3-e uzg..
nepepab. u gom. - CI16.: Xumuznar, 2004. -
734,c.un. paznen IV, ctp. 478-538
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Pedepar "KoHCTpYyKIIMOHHBIE CTaH U
CruIaBbl"

1. JlaxTun, FO. M. MarepuanoBenenue
Y4eOHUK [T BTY30B. - 3-€ U311., nepepad. u
nor. - M.: Mammnoctpoenue, 1990. - 528 c.
wi., asa XIV crp. 252-312 nnm 2.
Comnnres, 0. [1. Martepuanosenenue Yueo.
TS By30B 110 METAJUTYPr., MAIIMHOCTPOUT.
oOmierexH. cuemuanbaocTsIM 1O. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepab. u gomn. - CII6.:

13

M3yueHne mpoueccoB KpUCTAITU3aUuU
HYKEJI€30-YIIIEPOJUCTHIX CIIABOB 33JJAHHOTO
cocTaBa

MartepuaoBeeHue: yaeOHoe nocodue K
maGoparopHbIM pabotam /M.B.Jlanuna,
B.JI.nbnueB, A.C.Co3bikuna.— YelnstOMHCK:
W3n-so FOYpI'Y, 2013.—81c. Crp.27-46 win
1F000#1 HCTOYHUK U3 CIIICKAa OCHOBHOU
JTUTEpaTyphl

11

Pedepar no pazneny "Hemerammueckue
MaTepuaibl”

1. JlaxTun, FO. M. MarepuanoBeneHue
Y4eOHHK JUTsI BTY30B. - 3-€ H311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. gactsb I, ctp. 434-520 nunu 2. ConHues,
1O. I1. MarepuanoBenenue Yueo. sl By30B
M0 METAJLTYPT., MAIIIMHOCTPOUT. 1
oOmierexH. cuenuanbaocTsIM 0. T1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-
664

11

[lonroroBka K 3adery

JIr0001 MCTOYHUK M3 CIIMCKA OCHOBHOM

IUTEPATyphI

11,5

6. DoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B

cootBeTcTBUH ¢ [losioskeHrEM 0 OANITbLHO-PEUTHHTOBOM CHUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Ha3zsanue Y m-
Ne | Ce- Bun Makc. TLIBA-
KOHTPOJIBHOTO Bec [Topsimok HaYwCIIeHUs! 0ATIOB
KM|mectp| xoHTposis MEDODISITIS oaiut cTCS B
pormp A
Texymuii |PedepaTr mo nBeTHLEIM Pedepar onieHUBaeTCs CiIeVIONIUM
1 4 Y Gbep 5 03] 4 (bepar on Yot PK3aMeH

KOHTPOJIb |[MCTaJlJIaM U CIlJIaBaM

obOpasom: 4 6asa - 3a IyOOKO




packpeITyo TeMy. Mcnons30BaHo
T0CTAaTOYHOE KOJIHMUYECTBO JIUTEPATYPHI
10 MIPEJIOKEHHOM Teme. 3 Gaia -
TeMe pedeparbl pacKpbITa, HO
MCIIOJIb30BaHO HEAOCTATOYHOE
KOJIMUECTBO JIMTEPATYPHBIX
MCTOYHHKOB. 2 Oaia - Tema pedepara
packpbiTa (parMeHTapHO,
moBepxHOCTHO. 0 6amioB - pedepar He
MPEICTABIICH ISl IPOBEPKH.

Texymmi
KOHTPOJIb

Pedepar no
HEMEeTaJUTHYECKIM
Marepuaiam

0,3

Pedepar orenuBaeTcs CieayrOnmm
obpa3om: 4 Oana - 3a yOoKo
packpbITyo Temy. Mcronb3o0BaHo
T0CTaTOUYHOE KOJIMYECTBO JIUTEPATYPhI
0 MpeaIoXKeHHo! Teme. 3 Oana -
TeMe pedepaTbl pacKpbITa, HO
WCTIOJTB30BaHO HEIOCTATOYHOE
KOJIMUYECTBO JIMTEPATYPHBIX
MCTOYHUKOB. 2 Oasuia - Tema pedepara
packpbITa (hparMeHTapHo,
nmoBepxHOCTHO. () 6aymioB - pedepar He
MPECTABIICH Il IPOBEPKH.

OK3aMCH

Texymmii
KOHTPOJIb

Pedepar no
KOHCTPYKLIMOHHBIM
CTAIIsIM

Pecdepar orieHMBaeTCs CeIyomuM
oOpazom: 4 Gara - 3a IIyOOKO
packpbITyto TeMy. Mcnonb3oBaHo
T0CTAaTOYHOE KOJIHMUYECTBO JIUTEPATYPHI
10 NIPEIOKEHHOM Teme. 3 Gaia -
TeMe pedepaThl pacKpbITa, HO
MCTI0JIb30BAaHO HEIOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX
HCTOUHHUKOB. 2 Oajia - Tema pedepara
packpsiTa (hparMeHTapHoO,
noBepXHOCTHO. ) GansoB - pedepar He
MPECTABIICH ISl IPOBEPKH.

OK3aMCH|

Texymmi
KOHTPOJIb

KomnokBuym o
IIACTUYECKOM
nedopmaruu u

pEeKpUCTAILITU3AIIT

KoJTOKBIYMBI IPOBOMISTCS Ha
TabopaTOpHBIX paboTax Mmocie
WM3YyYEHUS COOTBETCTBYIOIIETO pa3/esia
Kypca. Kaxapiii KOJUTOKBUYM COIEPIKHUT
o 8 Borpocos [Ipu onenke
MCTIONIB3YETCS CIIEYIoMIas MIKaia: 3a
KaK/IbI MpaBWIIbHBIN OTBET 1 Gai.

OK3aMCH

Texymmi
KOHTPOJIb

KonnokBuym no
KEJIe30yIJIePOIUCTHIM
cIuiaBaM

KoIOKBIYMBI IPOBOASTCS HA
TabopaTopHBIX paboTax Mmocie
M3y4YEeHUs] COOTBETCTBYIOILIETO pa3/ena
Kypca. Kaxaplil KOJIJTIOKBUYM COJIEPIKUT
1o 8 Borpocos [Ipu onenke
MCIIONIB3YETCsl CIeAyIoIas mKaja: 3a
KaK]IbI paBWIIbHBIN OTBET 1 Gaiu.

OK3aMCH

Texymui
KOHTPOJIb

Konnoksuym no
TEPMHUYECKOMN
obOpaboTke

Kom1oKBIYMBI IPOBOASTCS HA
TabopaTOpHBIX paboTax Mocie
M3YyYEHUs COOTBETCTBYIOIIETO pas/erna
Kypca. Kaxplii KOJJIOKBUYM COZEPKHUT
o 8 Bonpocos IIpu onenke
MCTIONB3YETCs CIIeAYIoMIas Kaia: 3a

Ka)KIbIH TIPaBUIBHBINA OTBET 1 Ga.

ODK3aMCH




Texymumii
KOHTPOJIb

[TucerMeHHBII onpoc

13

CTyneHT noiay4aet KapTouKky B
COOTBETCTBHUH C KOTOPOI HEOOXOAMMO
pacmmdpoBars 12 Mapok cramneit u
YYT'YHOB U TI0 TIPUBEICHHOMY
XMMUYECKOMY COCTaBY U OJIHY CTaJlb
3amdpoBatk. [IpoIOIKHTETHPHOCTD
onpoca - 30 MuUHYT . 3ajaHue
OLIEHUBACTCS CIICAYIONIMM 00pa3om: 3a
Ka)KIYIO PaBUJIHHO BBIMIOJIHEHHYO
pacupoBKY WIH 3alIUPPOBKY MapKH
CIIaBa rnpucBauBaeTcs 1 Gam.

OK3aMCH

Texymnmii
KOHTPOJIb

3ammura
1abopaTopHBIX paboT
no 1 pazgeny

JlaGoparopHbie paboTs! "[TnacTuueckas
nedopmarius metamwioB” u "
Pexpucramin3annoHHbIi OTKUT"
B3aMMOCBSI3aHBI M 3aIUIIAIOTCS
OZHOBPEMEHHO. 3aIuTa JJabopaTOPHbIX
paboT OCYIIECTRISIETCS
WHAUBUYaNbHO. OIleHUBAETCS
MPaBUILHOCTH BHIBOJIOB M OTBETHI HA
BOIIPOCHI (TPH BOMPOCA).

OO6mwmit 6anm mpu OreHKe
CKJIaJIBIBAETCS U3 CIIEIYIOIIUX
roKasareJieu

- BBIBOJIBI JIOTUYHBI U 0OOCHOBAHHI - |
Oas1

- IPaBUJILHBIN OTBET Ha OJIMH BOMPOC -
1 Gamn

OK3aMCH|

Texymumii
KOHTPOJIb

Omnpoc 1o *xene3o-
YIIIEPOANCTHIM
CIUIaBaM

Ornpoc ocymiecTBIsAeTCs
NHAUBUAYaIbHO. OLIeHNBaeTCs
[PaBIWJIBHOCTh OTBETOB Ha BOIPOCHI.
3anarorcs 4 BoIpoca u3 nepeyHs,
nmMetomerocs B PIT/I.

Vcrionb3yeTcst mokas3areb:
MIpaBUJIBHBIN OTBET Ha | Bompoc - 1
6asu1

OK3aMCH

10

Texymui
KOHTPOJIb

3amura
nabopaTtopHOi
paboThI 1o 4 pazaemny

3amura 1ab0paTopHOI pabOTHI
"BinsiHue CKOPOCTH OXJIaXKIEHHUE Ha
CTPYKTYpY U CBOMCTBa cTan"
OCYUIECTBIISIETCS UHAUBUAYAJIBHO.
OneHuBaeTcs MPaBUILHOCTD BBIBOJA U
OTBETHI Ha BONPOCHL. 3a/1al0TCS TPU
BOIIpOCA.

OOmwmii 6asut mpu oLeHKe
CKJIa/IBIBAETCS U3 CIETYIOMINX
[MOKa3aTeleu:

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHHI - 1
Oamt

- IPaBUJIbHBIN OTBET Ha OJIMH BOTPOC -
1 Gann

ODK3aMCH

11

Texkymumii
KOHTPOJIb

3amura
nabopaTopHOM
paboThI 10 4 pazaeny

3amura 1aboparopHOl paboThI
"OTnyck ctanu" OCyleCTBISETCS
HMHIWBHUYaJIbHO. OLIGHI/IBaeTCSI
[PaBIJIBHOCTH BBIBO/IA U OTBETHI HA
BOTIPOCHI. 3a/1al0TCS TPU BOIIPOCa.
OO6mwmit 6anm mpu oIeHKe

CKJIAABIBACTCA M3 CJICAYIOIINX

OK3aMCH




oKa3aTejeu:

Oa

1 6amn

- BBIBOAbI JIOTUYHBI U 000CHOBAHEI - 1

- IPaBUJIbHBIN OTBET Ha OJIMH BOIPOC -

BOIIPOCKI, MIPUBCACHHBIC B

Oaswl.

CTy,Z[CHT INHUCBbMCHHO OTB€YACT HaA

KOHTPOJIbHOM KapTouke. KapTouka
ITpome- BKJIFOYAET 9 BONPOCOB.
12| 4 | xyrouHas JK3aMeH - 9 |[IpomomxkuTenbHOCTH ompoca - 30
arTecTanus MUHYT . 3aJaHU€ OLIEHUBACTCS
CJICAYIOIIMM 00pa3oM: 3a KasKIbIi

[MPaBUJIBHBIN OTBET NpUcBanBaeTcs |

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEHMBAHUSA

Bun
IIPOMEKYTOYHOU
arTecTalyn

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBAHUs

9K3aMCH

[Ipu onleHMBaHUY pE3yIBTATOB MEPOIIPUATHS UCTIONB3YETCS
0ayuIbHO-PEUTHUHIOBAs CHCTEMa OLICHUBAHUS PE3yNbTaTOB yUeOHOM
JeSTENbHOCTU 00ydaromuxcs (yTBepKAeHa MPUKa30M PEKTopa OT

24.05.2019r. Ne179 u Ne 25-13/09 ot 10.03.2022). Peiitunr

00y4aromerocs o JUCUUIUIMHE ONpeAeNnseTcs Mo pe3ynsraraM (B cooTBeTcTBHU C
TEKyIero KOHTpouis. [Ipu Hamuuuu y cTyaeHTa NpoXoaHbIX Oayios|mm. 2.5, 2.6
o kaxaoMy KPM, ncxons us peittuara 60% , cryneHt nonydaer |[lomoxxenus

3aueT 0e3 JOMOIHUTEIBHOTO codecenoBanus. CTyJCHT BIIpaBe
NPUITH HA dK3aMEH IS YITy4IlIeHHs CBOETO PEHTHHTA U MOJTYYUTh
orteHky o opmyne Rd = 0,6Rtex + 0,4Rma + Rb. ¢ yuetom
TEKYIIIEr0 KOHTPOJIS U OAJJIOB 3a MPOMEXYTOUHOE HCITBITAHHUE.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesynbrarsl 00yueHus

OIIK-9

3naeT: — O0nacTh NPUMEHEHHs! Pa3IMYHBIX COBPEMEHHBIX
MaTepuaioB JJIsl U3TOTOBJICHUS MPOAYKIMHU, UX COCTaB, CTPYKTYPY,
CBOWCTBA, CIIOCOOBI 00paboTKH; — DUZHYECKYIO CYITHOCTh
SIBJICHUH, TIPOMCXO/IAIINX B MaTepHajIax B yCIOBHUSIX MPONU3BOICTBA
W DKCIUTyaTalliK U3/ICINI U3 HUX I10]] BO3/ICHCTBUEM BHEIITHHX
(dhakToOpoB (HarpeB, OXJIAK/CHUS, JaBICHUS U T. 11.); - Biusaue
BHEITHUX (DAKTOPOB HA CTPYKTYPHI U CBOWCTBA COBPEMEHHBIX
METaJUTMYECKUX ¥ HEMETAITIMYECKIX MaTepHaoB;

'YMmeeT: — BeiOupaTh MaTtepuansl, OLIEHUBATh U POTHO3UPOBATh
[MOBEJACHUE MAaTEpUAIIOB U IIPUYMH OTKA30B MIPOLYKLUHU IO

OIIK-9 BO3/IEMCTBHEM Ha HUX Pa3IMYHBIX IKCIUTyaTallHOHHBIX (PAKTOPOB; -
Ha3nayaTh COOTBETCTBYIOILYIO0 00pa0OTKY Ul MOTYUYESHUS
3a/IaHHBIX CTPYKTYP U CBOMCTB MAIIMHOCTPOUTEIIBHBIX U3/EIIN;

MMmeeT npakTuyeckuii onbIT: — Be1OOpa KOHCTPYKIIMOHHBIX
OIIK-9 MaTepHUAJIOB [Isl U3TOTOBJICHHS MAILIMHOCTPOUTENBHBIX U3JEIHM C
3a/IaHHBIM YPOBHEM MEXAHWYECKHUX U IKCILTYyaTallMOHHBIX CBONCTB;

[1K-3 3HaeT: - MarepuanoBeieHne B 00beMe BBITIOTHIEMOU PabOTEHI;




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
1. Jlaxtun, 0. M. MarepuanoBenenue Y4eOHUK JJIs1 BTYy30B. - 3-€ U3I.,
nepepal. u non. - M.: Mammunoctpoenue, 1990. - 528 c. ui.
2. Comnnues, 1O. I1. MarepuanoBenenue Yue0. /Uit By30B 10 METAJLTYPT.,
MAIIMHOCTPOUT. U o01IeTexH. cneruaibHocTsIM FO. [1. Comnnes, E. U. [psaxun. - 3-
e u3.. nepepad. u pom. - CII16.: Xumusnar, 2004. - 734, [1] c. n.
3. Marepuanosenenue Yueo6. 1 Bry3oB b. H. Apzamacos, . U.
Cunopum, I. ®@. Koconanos I. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
U3, UCIIp. U A0IL. - M.: MammHoctpoenue, 1986. - 383 c. ui.

6) OononHumenbHas IUmepamypa:

1. Tennep, FO. A. Marepuanosenenue Yueb. nocodue jis By30B [loa
pen. A. I. Paxmraara. - 6-e usg., nepepad. u gom. - M.: Metamtyprus, 1989. - 456
C. UL

2. Tynses, A. I1. UactpymenTanbhbie cranu Crpas. A. 1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-e u3j., nepepad. u aor. - M.: MammHocTpoeHue,
1975. - 272 c. un.

3. XKypasnes, B. H. Mamunoctpoutenbsubie ctanu Texect CrpaBouHuk B.
H. Kypasnes, O. . Hukonaesa. - 4-e u3n., nepepad. u A01. - M.:
Mammnoctpoenue, 1992. - 480 c. uin.

4. Kapesa, H. T. [IsetHbie meTamibl U ciiiaBbl Teket yued. mocooue H. T.
Kapesa ; FOx.-¥Ypan. roc. yu-1, Kag. ®u3. metanioBenaeHue u pusnka TBEpIOTO
tena ; OYpI'Y. - Uenabunck: U3narensctro HOYpI'Y, 2008. - 111, [1] c. u.

8) omeyecmeenHbvle U 3apydedicHble HCYPHAILL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:
1. MeranioBeaeHue u TepMudeckas 00padboTKka METaJIIOB
2. MamuHocTpoeHue

2) Memoouueckue YKazanus 0is Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. MarepuanoBenenue: yueonoe nmocoorne/ X.M.MoOparumos,
B.U.®unaros, H.A.Illabyposa. - Yensounck: N3n-so IOYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B..®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

JJIeKTPOHHAsA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIUs

HanmenoBanue
Bu ecypca B
No A peeyp . bubnuorpaduyeckoe onrcanue
JTUTEPATypsl | DIIEKTPOHHOMN
dbopme
1 |OcHOoBHast OneKTpoHHBIN |MatepuanoBenenue: yueonoe nocooune /M.A.Cmupnos, K.}FO.Oxwures,




MTeparypa KaTajuaor X.M.U6parumos, F0.1.Kopsirun: U3a-so KOYpI'Y, 2005. -U1.-139c.
HOYpI'Y http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000351794
. (IIaGyposa, H. A. Marepuanosenenue Y. 2 : Hemerammnueckue
DIEeKTPOHHBIN i
JlomonHuTETbHAS MaTepHuabl : yued. mocobue JIIsi MaIIHHOCTP. ¥ METAJLTYPr.
2 KaTaJjor .
muTeparypa OYpLY cnenuanbHocTel.- Yensounck : M3n-so IOYpI'Y |, 2011.-Y.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
EKTDOMHLL MarepuanoBeeHne: yueOHoe mocodue K 1abopaTopHbIM paboTam
JlonotHUTE IHHAS p /11.B.Jlartuna, B.JI.WasnueB, A.C.Co3bikuna.— Yensounck: M3a-Bo
3 KaTajor
ureparypa OVol'Y IOYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOYpI'Y (HIVY)"-ITopran "Dnexrponnsiit OYpl'Y"
(https://edu.susu.ru)(6eccpouHo)

[lepedenb ucnonb3yeMbix NpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC obecreueHue AUCHUIIINHBI

OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,

. | Ne
Bup 3austuit ayt MIPEIYCTaHOBIECHHOE TIPOrPaMMHOE 00CCIIEUCHHE, UCTIONB3YyEMOE JIJISl PA3TMIHBIX
YA BHUOB 3aHSTUU
Jlexnun ayJIUTOPHUsL, OCHAILLEHHAsA MYJIbTUMEANIHBIM IPOEKTOPOM

YueOHast 1aboparopusi MaTepUaIOBEICHUS, OCHAIEHHAS: — TI€YaMH JJIsl HarpeBa
00pasioB; — TBepaomepamu bpunesis u PokBesia; — pydyHbIMU TPOKATHBIMU
CTaHaMH; — MeTauorpa@uIecKuMu MUKpockornamu. 2. [Tnakarer u gponuu
Jlab6opatopusie [230a |(kogoTpaHCIapaHThl) 0 OCHOBHBIM pasnenaM Kypca. 3. Komnekuus

3aHATUS (1) |makpouunpoB 1 U3710MOB. 4. MoJeNIN KPUCTAILUTUYECKHUX PEIIETOK METAJIJIOB. 5.
Paznarounsrii MaTepuain o Teme «CruiaBsl JKeae30—yriepony. 6. Meroamueckue
nocoOus K 1aboparopHbIM padoTam. 7. KOHTposIbHBIE 331aHNUs TI0 OCHOBHBIM
pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.




