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1. llesu u 3212494 AU CIUILIHHBI

[{esp n3ydeHnss AMCUUILINHEI - 1aTh 3HAHUS O IIPUPOJIE U CBOMCTBAX MAaTEPHUAIIOB, a TAKKE
METO/IaX UX yNPOYHEHHs 1715 HarOoee 3PEeKTUBHOTO UCIIOIb30BAaHUS B TEXHHUKE.
OcHOBHBIE 337]a4U AUCLUIUIMHBL: 3HATh 3aKOHOMEPHOCTH (DOPMUPOBAHUS CTPYKTYPBI
MaTepuajoB IPH 3aTBEPJAEBAHUH, TUIACTHUECKON AeOpMallui U TEPMUUECKO 00paboTKe;
YMETb YCTaHABJIMBATh B3aUMOCBS3b KOMILJIEKCA (PU3UKO-MEXaHUUYECKUX CBOMCTB CO
CTPYKTYpOH; C O3ULIUI IKCILTyaTallMOHHBIX TPEOOBAHUN HAYUYUTHCS PAIMOHAIBHO
BBIOMpATH MaTepuabl JIJIsl 00ecredeHus: IPOYHOCTH, HaJIEAKHOCTH U JIOJITOBEYHOCTH

U3JEITNH.

Kparkoe cogepkanue TUCHMIIIMHBI

JlucuuruinHa 3HaKOMUT CTYAEHTOB € (PU3NYECKOM CYIIHOCTBIO SIBICHUMN, TPOUCXOAAIINX B
MaTepualnax Mnpy BO3JEHCTBUU HAa HUX PA3IMYHBIX (DAKTOPOB B YCIOBUAX IPOU3BOJICTBA U
AKCIULYaTalMy U MOKAa3bIBACT UX BIMSHUE HA CBOWCTBA MaTepUasioB; YCTAHABINBACT
3aBUCUMOCTBb M€Ky COCTaBOM, CTPOCHUEM U CBOWCTBAMHU MaTE€pUAJIOB; U3YU4aeT TEOPUIO
U TIPAKTUKY PA3JIMYHBIX CITIOCOOOB YIIPOYHEHUSI MaTepUaIoB, 00ECIEUUBAIOIIUX BHICOKYIO
HaJEXHOCTh U TOJITOBEYHOCTH JETajJel MAIllMH, MHCTPYMEHTA U IPYTUX U3JIEIINN; U3ydaeT
OCHOBHBIE I'PYIIIBI METANINYECKUX U HEMETALINYECKUX MaTEPUAJIOB, UX CBOWCTBA U

001acTh MPUMEHECHHUS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JTUCIUILTHHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS
OIT BO (xomnieTeHIun)

[Inanupyemsble pe3yiabTaThl
00y4eHUs 10 TUCIHUIIINHE

OIIK-1 CnocobeH NpuMeHsTh €CTECTBEHHOHAYYHbIE
1 OOIIENH)KEHEPHBIE 3HAHHS, METO/IBI
MaTeMaTU4eCcKOro aHajln3a U MOJIEINPOBAHMS,
TEOPETUYECKOT0 U SKCIIEPUMEHTAIILHOTO
UCCIIEIOBaHUS JJIs PEIICHUS] MHKEHEPHBIX 3a]a4
pohecCHOHATBHOM JIeITeTLHOCTH

3HaeT: BUJbI, CBOMCTBA U 00IACTH MPUMEHEHUS
OCHOBHBIX KOHCTPYKIII/IOHHI)IX MaTepI/IaJ'IOB,
MCIIOJIb3YEMBIX B IIPOU3BOICTBE; BUJIbI
HpOKJ’IaIIOLIHI)IX 158 YHJIOTHI/ITGJ'IBHI)IX MaTepI/IaJ'IOB;
BUJIbI XUMHUYECKOM U TEpMUUYECKOM 00paboTKU
CTaJeil; KiIacCU(UKAIUIO U CBOMCTBA METAJIOB U
CILJIAaBOB, OCHOBHBIX 3aILIUTHBIX MAaTE€pPHAJIOB,
KOMITIO3UITNOHHBIX MaTepI/IaJ'IOB; METOAbI HSMCpeHI/Iﬂ
napaMeTpoOB U OINPEAESICHUs CBOWCTB MAaTEpPUAJIOB;
OCHOBHBIC CBCACHUA O KpPICTaJ'IJ'II/ISaIII/II/I 158
CTPYKTYpE pacIilylaBOB; OCHOBHbIE CBOMCTBA
MOJINMEPOB U UX UCTIOIBH30BAHUE; CIIOCOOBI
TepMOOOPAOOTKH U 3aIIUTHI METAIIOB OT KOPPO3HH.
YMeeT: onpenensTh CBOWCTBA U KIacCu(UIIMPOBATh
MaTepHalibl, HPUMEHSIEMbIE B IPOU3BOJACTBE, MO
COCTaBY, HA3HAYCHUIO U CIIOCO0Y MPUTOTOBIICHUS;
no0upaTh OCHOBHBIE KOHCTPYKIIMOHHBIE
MaTepHasbl CO CXOAHBIMU KOA(PPUITEHTAMHU
TEIJIOBOTO PACUIMPEHMS; PA3IMYaTh OCHOBHBIE
KOHCTPYKHI/IOHHBIC MaTepI/IaJ'ILI 110
(U3UKOMEXaHUYECKUM U TEXHOJIOTUYECKUM
CBOMCTBAM

MMeeT npakTUYeCKUi OMbIT: IPUMEHEHUSI METOIUKHU
BbIOOPA KOHCTPYKIIMOHHBIX MaTepUaioB Jis
W3rOTOBJICHUS PIIEMESHTOB MAaIllMH M MEXaHU3MOB;

BHIOOpA MaTepHaIoOB HAa OCHOBE aHAJM3a UX CBOWCTB




|I[JI$I KOHKPCTHOT'O ITPUMCHCHUS B IIPONU3BOICTBC

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocaenyOMMX AUCIUTLINH,
BUJIOB paboT

1.0.11.02 MaTemaru4ecKuii aHaIu3,
1.0.15 HaueprarenbHasi reOMETPHsI U MHXKEHEpHAst
rpaduxa

1.0.17 ConpoTuBieHHE MaTEpPHAJIOB,

1.0.25 Metponorusi, cTaHIapTU3aIus U
cepTuduKarms,

1.0.13 Xumus,

@®J1.03 MeTonb! ONTUMHU3ALUU B IPOECKTUPOBAHUU
KOHCTPYKIIMH PaKeTHO-KOCMHYECKON TEXHUKHU

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.15 HaueprarenbHasi reOMETpUsI U MHXKEHEpHast
rpaduka

3HAeT: OCHOBBI IOCTPOEHUS YEPTEXKA,
3aKOHOMEPHOCTH MOJTYUYEHHs U300paKeHUil;
[IpaBUJjIa BBIIIOJIHEHUS YEPTEKEN AeTANIEH,
COOPOYHBIX €TUHUIL U AIEMEHTOB KOHCTPYKIIUA;
TpeOoBaHus cTaHAapToB EnuHOMN cucTemMbl
KOHCTpyKTOpcKor nokymenTtaruu (ECK/I) u
EMHON CHCTEMBI TEXHUYECKOW TOKYMEHTALUU
(ECTH) x opopMIeHHIO U COCTABICHUIO YEPTEKEH,
METOABI PELIEHUS MHKEHEPHO-TEOMETPUUECKUX
3a/1a4 Ha 4yepTeke YMEET: peniarb reOMETPUUECKUE
3a/1a41 IOCPEJCTBOM YEPTEKA; aHATU3UPOBATh
dbopMmy MpeIMeToB 10 UX YepTeKaM, CTPOUTH U
YUTATh YEPTEIKU; PELLIATh MHKEHEPHO-
reOMETPUYECKHUE 3a/1a4l Ha YEPTEKE; IPUMEHATH
HOpPMAaTHUBHBIE IOKYMEHTBI U TOCYAapCTBEHHbBIE
CTaHJAPThI, HEOOXOMUMBIE 11 O(DOPMIICHHS
4epTEKEU U APYyTroll KOHCTPYKTOPCKO-
TEXHOJOTUYECKON JOKYMEHTAIIUH; YMETh
NPUMEHSTH py4HbIe (KapaHaan u Oymara) ams
[IOCTPOCHUS YEPTEKEN U U3yUEHUS
[IPOCTPAHCTBEHHBIX CBOMCTB F€OMETPUUECKUX
00BbekTOB IMeeT MpakTUYeCKUM OIBIT: TOCTPOCHUS
W YTEHUS YepTeXka; BBITIOJHEHUS TPOCKIIMOHHBIX
uepTexxel 1 0OpMIIEHUST KOHCTPYKTOPCKOM
noxkymeHTanuu B coorBeTcTBuu ¢ ECKJ]

1.0.11.02 MaremaTnyeckuii aHaJIn3

3HaeT: OCHOBHbIE MAaTEMAaTUYECKHE MOTOKEHUS,
3aKOHBI, OCHOBHBIC (DOPMYITBI K METOJIBI PEIICHUS
3a/1a4 pa3/esioB JUCLUIUIMH MaTEMATHIECKOTO
aHa/IM3a. YMEET: CaMOCTOSTENIbHO paboTaTh ¢
y4eOHOI, CIPaBOYHOM U y4eOHO-METOANYECKOI
JTMTEepaTypoOu; 10Ka3bIBATh TEOPEMBI, BBIYUCIIATH
orpesieNieHHbIe UHTETPaJIbI 10 GUTYpE;
XapaKTepHU30BaTh BEKTOPHBIE MOJIS; HAXOIUTh
LUAPKYJSILUIO U TIOTOK BEKTOPHOTO ITOJIST; IPUMEHSTh
WHTErpajbl K PEHIEHHUIO TPOCTHIX MPHUKIIATHBIX
3a71a4; COCTABIIATh MATEMAaTUYECKUE MOJEIIN




MPOCTHIX 33]1a4 PeaIbHBIX MPOLIECCOB U MPOBOJIUTH
ux aHaiu3 MiMeer mpakTU4YeCKUil OMBIT: BIaJCHUS
HaBBIKAMU paboTHI ¢ yueOHOH 1 yueOHO-
METOANYECKON JTUTEPATypOI; HABBIKAMH
yIOTpeOIeHUS MaTeMaTHIeCKOW CUMBOIUKH IS
BBIPKCHHSI KOJIMYECTBEHHBIX M Ka4eCTBEHHBIX
OTHOIIICHUN 0OBEKTOB; HABBIKAMU CHMBOJIBHBIX
mpeoOpa30BaHU MaTEMaTHIECKUX BBIPAKCHUMA

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTb JUCHIHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOUW pabOThI

Pacnipenenenue
Bcero 110 CEMECTpPaM B Hacax
Bun yueOHOM paboTh
4acoB Howmep cemectpa
2
OO6mmas Tpyao€MKOCTh AUCIUTIITMHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexumu (JI) 32 32
[IpakTrueckue 3aHsITHs, CEMUHAPHI U (WIH) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie padotsI (JIP) 16 16
Camocmosmenvras paboma (CPC) 53,75 53,75
N3ydenue mporeccoB KpUCTAIIU3ALUH JKEIe30- 2 3
YIJIEPOAUCTHIX CIIABOB 33JJaHHOTO COCTaBa
Pedepar no pazgeny "L{BeTHbIe MeTAIUIBI U CIUIABHI" 9 9
[ToaroroBka k 3auety 9,75 9.75
Pedepar o pazneny "Hemerannmuueckue marepuaiibl” 9 9
Pedepar "KoHCTpyKIIMOHHBIE CTaIH U CIIABHI" 10 10
N3ydeHne MapKupOBOK CTaJIel, YyryHOB, LIBETHBIX METAJJIOB 2 2
U CIIaBOB
KoHCynbranum v npoMeKyTouHasi aTTecTalus 6,25 6,25
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIIMHBI

O0beM ayIUTOPHBIX 3aHATHH 1O BUIaM B

pa;;(_)ena HaumenoBanue pa3aenoB IUCHUILIMHbI Jacax

Bcero JI 113 JIP
1  |ATOMHO-KpHUCTAJUIMYECKOE CTPOCHHE METAITIOB 3 1 0 2
) Jleopmartus, pa3pylieHne U MEXaHHYECKHUE CBOMCTBA 7 3 0 4

METaJIJIOB

3 |Pa3oBble IPEBpPALIECHNS U CTPOCHUE CILUIABOB 3 3 0 0
4 |CruiaBbl ke1€30—YyIIEPOs 7 3 0 4
5  |Teopus TepMUYECKOH 00pabOTKH CTaIn 6 6 0 0
6  |TexHomorus TepMUYECKON 00pabOTKM cTaIn 8 4 0 4
7  |[loBepXHOCTHOE YIPOYHEHUE CTATH 2 2 0 0
8  |CnenmanbHble cTanu 6 4 0 2




[[BETHBIE METAJIBI U CILJIABBI 4 4 0

Hemeraimmmyeckue mMarepuaisl 2 2 0

5.1. JIleknun

No
ITeKIN

Ne
paznena

HaunmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Tunbl cBA3U B TBEPABIX Tenax. [IOHATHS O KPUCTATITMYECKOU PEIIETKE U
pIIEMEHTapHOM siuelike. OCHOBHBIE TUIIBI KPUCTAIIIMUECKUX PEIIETOK METAJIIIOB.
SABnenue nomumopduzMa. AHU30TPOIHS CBOMCTB KPUCTAILIOB. [ledexThr
KPUCTAJNINYECKOTO CTPOEHUSI METAIIJIOB (1.K.C.). BiausHue 1.x.c. Ha cBOiicTBa
METaJJIOB.

Yrpyras nedopmarus. MexaHu3Mm miacTudeckoi aedopMaii B MOHO- U
MOJUKPUCTAIIIMYECKUX Tenax. BiausiHue miactuueckot nedopmary Ha
CTPYKTYpPY M CBOMCTBAa METAJIJIOB. SIBIIeHNE HaKIIENa. XPYIKOe U BA3KOE
paspyuenue. SBiaenue xiaaHoiaomkoctu. Cxema Hodde.

VcnibITaHus Ha pacTsbKeHHE. XapaKTEepPUCTUKU MEXaHUUECKUX CBOMCTB METAJIIOB
(’k€CTKOCTb, IPOYHOCTH, MNIACTUYHOCTD, TBEPJOCTD, yAApHas BA3KOCTH,
BBIHOCJIMBOCTb, U3HOCOCTOMKOCTB M JIP.) U METOJIbI UX onpenenenus. [Ipoueccsl,
MPOUCXOJAIINE MTPU HarpeBe 1e(OpMUPOBAHHOTO METajlla: BO3Bpar U
pekpucTam3anus. Fx BnusHue Ha cBolicTBa. DAaKTOPHI, ONMPENEIAIONINE pa3Mep
PEKPUCTAIIIN30BAHHOTO 3€pHA. XO0JIO/IHAs U ropsiyasi IjacTuueckas nedopmanusi.

[TonsiTUs critaBa, KOMIOHEHTa, Ga3bl. CocoObl BRIpaXEHUsT KOHIICHTPAIUN
cru1aBoB. Tuibl (ha3 B METAJUIMUECKUX CIUIaBaxX: TBEP/bIE PACTBOPHI (3aMELICHUS U
BHE/IPCHHUST), XUMUYECKUE COSTUMHEHHS, IPOMEKYTOUHBIE (hazbl.

(OCHOBHBIE THUIIBI AuarpaMm COCTOAHUS I[BOI>'IHBIX CHUCTCM. OHpCI[eHeHI/IC COCTaBa 1
KkonuecTBa (pa3 mo nuarpamme coctosiHusl. CBS3b CBOMCTB CIUIaBa C IMarpaMMoit
COCTOSIHUSI.

Kparkast xapakrepucTuka (a3 B cIIaBax kejiesa ¢ yriepoaom. Juarpamma
COCTOSTHUS JKeJ1e30—IIeMeHTUT. @OopMHUpOBaHHE CTPYKTYPHI CILIAaBOB MpHU
MEJIEHHOM OXJIAXKICHHH.

CTpyKTypHbIE COCTABIISIOIIME U CBOICTBA YITIEPOJUCTBIX CTalei U OebIX
yyryHoB. O01as xapakrepuctuka ctanei. [lIocTosHHbIe pUMecH U UX BIUSHUE HA|
cBOMcTBa cTajiel. Jluarpamma cTaOuiIbHOTO paBHOBecHs xkene3o-Tpaput. Ceprle
YYTYHBI, UX KJIaccuPUKaius 1o popme rpaduTHBIX BKIOUEHUN U CTPYKTYpE
METaJNINYeCKOW OCHOBBI. Cepblii, BBICOKOIIPOYHBIN ¥ KOBKHH YyT'YH.

[TonsiTue 0 Tepmuyeckoit oopadboTke. Kiaccudukaiys BHIOB TEPMUIECKOM
00pabotku. Kputnueckue TOUku cTanu. XUMHUUYECKUE FIEMEHTHI, BXOISIINE B
cocTaB ctayeld. Knaccuduxkarms nerupyromux s1eMeHToB. Obpa3zoBaHue
aycTeHuTa Npu Harpese. PocT 3epHa aycreHura. BausiHue pazMepa 3epHa Ha
CBOICTBA CTaJH; MEPErPeB U MEPEKOT.

Pacnan aycteHuTa rpu oxJaxKJaeHuu. J{uarpaMmma u30TepMUYECKUX MPEBpAIICHUN
nepeoxIakIEHHOTo aycTeHuTa. [lepnuTHOe, MapTeHCUTHOE U OEHHUTHOE
[IpEBpAIICHUS ayCTEHUTA. BIusHNAE Nerupyonux 3JEMEHTOB Ha PEBPALLIECHUS
aycTeHuTa. [IpeBpaliieHus aycTeHnTa npyu HENpephIBHOM oxJiaxaeHnu. CBoiicTBa
MPOAYKTOB pacraja ayCTEHUTA.

[IpeBpanieHus Ipyu OTIYCKE 3aKAIEHHON CTalu. BiausHue Nernpyronmx 31eMeHTOB
Ha MPOIECCHI OTIyCKa. I3MeHeHNe CBOMCTB cTayin IpH oTIycke. OTIycKHas
XPYITKOCTb.

Orxur I pona. Buas! orxura I pona (auddy3uoHHbIH, peKpUCTaIITN3alMOHHBIH,
uist cHATUS HanpspkeHui ). OTxur 11 poga. Bunsr omxura 11 pona (monssri,
HETOJIHBIN, HOpMaTu3anus, CPeponIu3upyonii 1 1.1. ).

10

3akasika ctanu. Beibop TemnepaTypbl OXJIaXACHNS U OXJIAXKAAIOIIEH CpeIbl IS




3aKalKd. 3aKaJIMBaeMOCTh U MPOKAJIMBAEMOCTb; (DaKTOPHI, BIUSAIONINE HA HUX.
BHyTpeHHUEe HanpsHKeHUs, BOSHUKaoIKe npu 3akanke. CriocoObl

3akanku. Huskuii, cpeaHuil 1 BBICOKM OTITyCK cTainu. TepmoMexaHudeckast
o6pabotka (TMO) ctanu. OcHoBHBIE BUABI TMO 1 €€ BIMsiHIE Ha CBOMCTBA
CTaJH.

11

Xumuko-repmudeckast oopadorka (XTO) cranu. LlemenTtanus. Mexanuzm
00pa30oBaHMsI IEMEHTOBAHHOTI'O CJIOS U €r0 CBOMCTBA. . Tepmuueckast 00paboTka
[0CJI€ IEMEHTALIMM U CBOMCTBA LIEMEHTUPOBAHHBIX JIeTaeil. A30TUPOBaHUE. 2
Hurtponementanusa n nnannposanue. Jpyrue Bunpl XTO cranmu. [loBepxHOCTHas
3aKaJIKa.

12

Knaccudukarus craneil o XMMHYECKOMY COCTaBY, CTPYKTYpe U Ha3HAYECHUIO.
MapkupoBka craneid. Konctpykuronnsie ctainu. OCHOBHbIE TpeOOBaHUS,
PEIBABISIEMbIE K KOHCTPYKIIMOHHBIM CTajsiM. CTpOUTENIBHBIE CTaJIN.
ApmarypHble ctainu. CTanu Ais X0J0JHOW MITAMIIOBKH. YIIy4IlIaeMble CTaJIH.
Cramu s XTO. Ipyxunnsie cranu. [lonmunankoBeie ctanu. MapTeHCUTHO-
craperonue craau. KOHCTpyKIMOHHBIE CTAIN CIIENMAIBHOTO HA3HAYECHUS.

13

Cranu BeICOKOH M3HOCOCTOMKOCTH. CTanu JI1sl KpMOT€HHBIX Temneparyp. Cranu
MOBBIIIEHHON 00pabaTeiBaeMoCTH pe3aHneM. Koppo3noHHOCTOMKHE cTalu. 2
JKapocTtolikue ctanu u ciuiaBbl. ITHCTpyMeHTaIbHBIE CTalu. TBEepAbIC CIIIaBhI.

14

Tepmudeckast 06paboTKa IIBETHBIX CIUIABOB. 3aKalika Ha MEPEChIIEHHbBIN TBEPIBINA
pacTBOp U ctapenue. Amtomuuauid. CritaBsl Ha OCHOBE anmroMuHusA. Kiaccudukanuys
U TepMUYecKasi 00paboTKa aTlOMUHUEBBIX CIUIaBOB. Jledopmupyembie 2
AJIOMUHHEBBIE CILJIABbI, HE YIIPOUHSEMBIE U YIIPOUHSAEMbIE TEPMUYECKOU
00paboTKoii. JIuTeitHbIe CIUIaBhI.

15

Menp. CrinaBel Ha OCHOBE Meu. JIaTyHH, UX CBOICTBA, MapKUPOBKA U
npumMeHeHne. OJIOBSIHUCTBIE, aTIOMUHHUEBBIE, MAPTaAHIIOBUCTHIE, CBUHIIOBBIE U
OepusuineBble OPOH3BI: COCTaB, CBOMCTBA, MAPKUPOBKA M 00JIACTH IPUMEHEHHS.
MenHoHuKeneBble ciiaBbl. TuTan u ero cBoiicTBa. KOHCTpYKIIMOHHBIE U 2
YKapoTIpOYHbIe CIUIaBbI TUTaHa. TepMuueckast 00paboT-Ka TUTaHA U €T0 CIUIABOB.
AHTU(PUKIMOHHBIE CIIJIaBbl HAa OJIOBSIHUCTOM, CBUHIIOBOM, ITUHKOBOM U
aJFOMUHHE-BON OCHOBE.

16

10

HemeTannuueckue MaTCpUualibl 2

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne
3aHATHUS

Ne

o Koi-Bo
HanmeHoBaHMe WK KpaTKOE COJEpIKaHUE J1Ta00OPaTOPHOI paObOTHI

pa3aciia qacoB

1

1

Maxkpo- 1 MUKPOCTPYKTYPHBINH METO/Ibl aHAJIN3a METAJUIOB U CIUIABOB 2

[InacTuueckas I[e(bopMaI_II/IH METAaJIJIOB U €€ BIMSHNE Ha MEXaHWYECKHE CBOMCTBA

Pexpuctaiyin3allMOHHBIA OTKUT.

AHaJIN3 AMarpaMMbl COCTOSIHUM KeJ1e30-yTIIepoa

@Da30BbIe NIPEBPALLCHNS U CTPYKTYpa YINIEPOAUCTHIX CTAJIIEH U YyTYHOB

BinsiHre CKOPOCTH OXJIXKIEHUS Ha CTPYKTYPY U CBOMCTBA YIIIEPOAUCTOMN CTaH.

OTtmyck cranu

(ol BN Ko Wl RV, IN SNE RUS B [ \O)

el Ko N Ko N IR SN Il \O ) § \S)

N (N[NNI

MapKI/IpOBI(a CTaHCﬁ, OBCTHBIX MCTAJJIOB U CIIJIaBOB

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC




ITonsun CPC

Crnucoxk nureparypsl (¢ yKa3aHUEM
pasnesnos, IiaB, CTpaHUIl) / CChIIKA Ha

pecypc

CemecTp

Koi-
BO
JacoB

V3y4yeHue mporeccoB KPUCTAILTH3alUuH
HKEIIE30-yTIIEPOIUCTHIX CIUIABOB 33JAHHOTO
cocTasa

MarepuasnoBezieHre: yueOHoe mocodue K
nmaGopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Ueas10HMHCK:
W3n-o FOYpI'Y, 2013.—81c. Ctp.27-46 wimn
TI000M UCTOYHUK U3 CIIMCKA OCHOBHOM
TUTEpaTyPhI

Pedepar o pazneny "LIBeTHBIE METAIITBI U
CIJ1aBbl"

1.JIaxtun, 0. M. MarepuanoBenenue
Y4eOHUK JUTsI BTY30B. - 3-€ U311., nepepad. u
nom. - M.: MammnocTtpoenue, 1990. - 528 c.
wit. tiaBbl XIX-XXIII ctp. 378-422 nnu 2.
Comnnres, O. [1. Martepuanosenenue Yueo.
U1 By30B 10 METAJUTYPT., MAITMHOCTPOUT. U
oOuietexH. cnenuanbHocTaM HO. I1.
Connues, E. U. [IpsaxuH. - 3-e u3..
nepepad. u gom. - CII0.: Xumusaar, 2004. -
734,c.un. pasnen IV, crtp. 478-538

[ToaroroBka K 3a4eTy

JI1000# MCTOYHUK W3 CIIMCKA OCHOBHOI
TUTEPATyPhI

9,75

Pedepar no pazneny "Hemerammnueckue
MaTepuaib”

1. Jlaxtun, FO. M. MarepuanoBegaeHue
YueOHUK JUTs BTY30B. - 3-€ U31I., mepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
ni. yacts I, ctp. 434-520 wnm 2. ConHIeB,
[O. I1. MarepuanioBenenue Yue0. s By30B
M0 METaJuIypr., MAILIMHOCTPOUT. U
obmerexH. crienuanbHOCTsM HO. I1.
Conuues, E. U. [Ipsxun. - 3-e usg..
nepepad. u gom. - CI16.: Xumuznar, 2004. -
734, [1] c. un., pazaen VIII u IX cTp.582-
664

Pedepar "KoHCTpyKIIMOHHBIE CTATH U
CIuiaBbl”

1. Jlaxtun, FO. M. MarepuanoBeneHue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3/., nepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi., masa XIV ctp. 252-312 wnm 2.
Comnnues, FO. I1. MarepuanoBenenue Yueo0.
TUTSE By30B 110 METAJLTyPT., MAIIMHOCTPOUT. H
obmietexH. crnienuanbHOCcTM HO. I1.
Conuues, E. U. [TpsxuHn. - 3-e usg..
nepepab. u gom. - CII6.:

10

l3yueHue MapKUpOBOK CTajIeH, YyT'yYHOB,
[BETHBIX METAJIJIOB U CILJIABOB

MarepuasnosezieHue: yueOHoe mocodue K
nmabopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.nbuues, A.C.Co3biknHa.— Uens10MHCK:
3n-Bo FOYPI'Y, 2013.—81c. Ctp.46-54 u
73-78

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA NMPOBeAeHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH,

HpOMe)KyTO‘IHOﬁ arrecranmun

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYarOIUXCHl.




6.1. KouTpoabusie meponpusitusa (KM)

KM

Ce-
MECT]

Bun
KOHTPOJISI

HazBanue
KOHTPOJILHOTO
MEPOIPUATHUS

Bec

Makc.
Ooain

[Topsimok HauuceHus 6aI0B

Yuu-
THIBA

ercs
B [1A

Texymmii
KOHTPOJIb

Pedepar mo nBeTHBIM
MeTajllaM U CIUIaBam

Pedepar oneHnBaeTcst CIeayONIIM
oOpa3om: 4 Oana - 3a yOoKo
PacKpBITYIO TeMy. Vcrionb30BaHO
T0CTaTOYHOE KOJIMUYECTBO JIUTEPATYPHI 110
MpeaoKeHHO Teme. 3 Oaia - Teme
pedeparbl pacKpbITa, HO UCIIOJIB30BAaHO
HEJIOCTATOYHOE KOJIMIECTBO
TMTEpaTypHBIX HCTOYHUKOB. 2 Oasuia -
TeMa pedepara packpeita parMeHTapHO,
noBepXxHOCTHO. () 6ayioB - pedepar He
NPEACTAaBJICH ISl IIPOBEPKHU.

3a4CT

Texymui
KOHTPOJIb

Pedepar o
HEMETAJTHYECKUM
MaTepHaiam

Pedepar oneHuBaeTcst CiIeay oM
oOpa3zom: 4 Oasa - 3a IyOOKO
pPacKpBITYIO TeMy. Vcrionbs30BaHO
I0CTaTOYHOE KOJMUYECTBO JIUTEPATYPHI 110
MpeaaoKeHHO Teme. 3 Oaia - Teme
pedeparbl pacKpbITa, HO UCIIOJIE30BAHO
HEJIOCTATOYHOE KOJUIECTBO
JTUTEPaTYPHBIX UCTOUHUKOB. 2 Oajuia -
TemMa pedepara packpbita parMeHTapHO,
nmoBepXHOCTHO. () 6asuIoB - pedepar He
NpEeACTaBJICH JJIsl IPOBEPKHU.

3a4CT

Texymmi
KOHTPOJIb

Pedepar o
KOHCTPYKIMOHHBIM
cTaJiiM

Pedepar oreHMBaeTCs cleayOnmM
obpazom: 4 6aia - 3a IIyOOKO
packpeITyto TeMy. Mcrnonb30BaHO
T0CTaTOYHOE KOJMYECTBO JIUTEPATYPHI 110
peIOKEHHOM TeMe. 3 Oaa - Teme
pedepaThl pacKpbITa, HO UCTIOIB30BAHO
HEJI0OCTATOYHOE KOJIUYECTBO
JTUTEPaTyPHBIX UCTOYHUKOB. 2 Oaja -
TeMa pedepara packpbita parMeHTapHoO,
noBepXHOCTHO. () 6asuioB - pedepar He
NpEeACTaBJICH JJIsl IPOBEPKHU.

3a4CT

Texymnmii
KOHTPOJIb

KomnokBuym o
IUIACTHYCSCKOM
nedopManuu u
PEKPUCTAITU3AIINH

KoJ10KBHYMBI IPOBOASTCS HA
1abopaTOpPHBIX paboTax Mociie u3ydeHus
COOTBETCTBYIOLLETO pa3fielia Kypea.
Kaxaplil KOJUIOKBUYM COIEPHKUT 110 8
BonpocoB [Ipu omeHKe ncmonab3yercs
CJIeyroIas IIKaia: 3a KaK/Ibli
paBUJIbHBIN OTBET 1 GasI.

3a4YCT]

Texyuui
KOHTPOJIb

KomnokBuym 1o
KEJIe30yIIEPOIUCTBIM
CIUIaBaM

Kon1okBHYMBI IPOBOASITCS HA
1abopaTOpPHBIX paboTax Mociie N3ydeHus
COOTBETCTBYIOIIETO pa3fenia Kypca.

Kax b1l KOJUTOKBUYM COIEPKUT 10 8
BompocoB [Ipu olieHKe UCTIONIB3yeTCs
CIEeAyroIas MKaa: 3a KaX bl
MpaBWIBHBIN OTBET 1 Gas.

3a4CT

Texynmi

KomiokBuym 1o

KOJ'IJ'IOKBI/IYMLI IIPOBOJATCS HA

3a4CT




KOHTPOJIb

TEPMHUUYECKOMN
00paboTke

1ab0paTOPHBIX paboTax MOCIe U3YUCHHS
COOTBETCTBYIOLIETO pazfiesa Kypca.
Ka>x1p1ii KOJUIOKBHYM COACPKUT T10 8
BonpocoB [Ipu olieHKe nCHoab3yeTcs
CIEeAyroIas MIKaia: 3a KaXJblil
MpaBUJILHBIN OTBET 1 Gas.

Texymmii
KOHTPOJIb

[InceMeHHsbIi orpoc

13

CTyneHT noaydaer KapTouKy B
COOTBETCTBUH C KOTOPOH HEOOXOAUMO
pacmudpoBarh 12 Mapok craneit u
YYTYHOB U 110 TIPUBEICHHOMY
XMMHUYECKOMY COCTaBY U OIHY CTaJlb
3amndpoBatk. [I[po1omKUTENEHOCTH
onpoca - 30 MuUHYT . 3aaHHE
OLIEHUBAETCA CIEAYIOUMM o0pa3om: 3a
Ka>KIYIO IPaBUIJIbHO BBIMIOJIHEHHYIO
pactpoBKy WU 3aTH(PPOBKY MapKH
criaBa mpricBamBaeTcs 1 Ga.

3a4CT

Texymmii
KOHTPOJIb

3amura
1ab0opaTopHBIX padoT
no 1 pazgeny

JlaGopatopusie pabots! "[lnacTuueckas
nedopmarus metaaos" u "
PexpucTanin3aimoHHbIA OTKUT"
B3aMMOCBSI3aHbI U 3AIIUIIAIOTCS
OJTHOBPEMEHHO. 3aIuTa J1abopaTOpPHbIX
paboT OCyIIECTBISETCS MHANBUYATBHO.
OreHnBaeTCS MPABUIIHLHOCTH BBIBOJIOB U
OTBETHI Ha BOMPOCHI (TPH BOIIPOCa).
OO61mmwmit 0ant mpu OIEHKE CKIIAIBIBACTCS
U3 CIIEAYIOIINX MOKa3aTesei

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHHI - |
Oan

- MPaBWJIHHBIN OTBET Ha OJIMH BOTPOC -1
Oan

3a4CT

Texymmii
KOHTPOJIb

3ammra
1abopaToOpHBIX PaboT
no 2 u 3 pazaeny

3ammura 1a00paTOpHBIX padboT
OCYUIECTBIISIETCS. UHIUBUAYAJIBHO.
OneHuBaeTcs MPaBUILHOCTh OTBETOB Ha
BONPOCHL. 3a/1at0Tcs 4 Bolpoca 13
nepeunsi, umeronierocs B PI1/I.
Vcrionb3yeTcst mokasarelb: NpaBUIbHBIN
oTBeT Ha 1 Bompoc - 1 Gamn

3a4CT

10

Texymmii
KOHTPOJIb

3amuTa
nabopaTtopHOH
paboThI 1o 4 pazaeny

3ammra mabopaTtopHoit paboTs! "BiusHue
CKOPOCTHU OXJIAXKICHHE HAa CTPYKTYpYy U
CBOMCTBA CTAJIN" OCYIIECTBIISIETCA
WHIWBUAYAJIbHO. OI.[GHI/IBaeTCH
PaBUJILHOCTH BHIBOJIA U OTBETHI HA
BOIIPOCHIL. 3a/1al0TCs TPU BOIIPOCA.
OO6mwmit 6amI mpu OIEHKE CKIIAIbIBACTCS
U3 CIEAYIOIIMX ITOKa3aTesen:

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHHI - 1
Oan

- IPaBUJIbHBIA OTBET HA OJMH BOIPOC - |
Oan

3aUCT

11

Texymmii
KOHTPOJIb

3amura
naboparopHoOH
paboThI 1O 4 pazaeny

3amura 1aboparopHoit paboTsl "OTIycK
CTAJIN" OCYHIECTBIISIETCA HHANBUIYaTbHO.
OneHuBaeTcs NPaBUIbLHOCTD BBIBOJA U
OTBETHI Ha BONPOCHL. 3a/1al0TCs TPU

BOMpOCa.

3a4CT




W3 CJICNYIONINX MOKa3aTee:
Oat

Oat

OO0mmuit 6a1 Mpu OleHKE CKIIAIBIBACTCS
- BBIBOJIBI IOTUYHBI 1 0OOCHOBAHHI - |

- IpaBUJIbHBIN OTBET Ha OJIMH BOINpPOC - 1

[Ipome-
12| 2 | xyTouHas 3auer - 9
aTTecTanus

Oal.

CTyneHT NTMCBMEHHO OTBEYaeT Ha
BOIPOCHI, IPUBEJEHHBIE B KOHTPOJIBHOU
kaprouke. Kaprouka Bkirodaer 9
BOIIPOCOB. [IpoIOIKUTENBHOCTE OMpoca -
30 MUHYT . 3a/laHUE OLICHUBAETCSA
CJICAYIOIIMM 00pa3oM: 3a KaXKabIi
[MPaBUJIBHBIN OTBET NTpUCBanBaeTcs 1

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEHMBAHUSA

Bun
IIPOMEKYTOYHOU
arTecTalyn

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBAHUs

3a4€T

[Ipu oneHMBaHUM PE3YIBTATOB MEPOIIPHUATHS UCTIONIb3YETCS
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

oOyyaromierocs Mo AUCUUIUIMHE ONPEeIIeTcs Mo pe3yabraraM
TEKyIero KOHTpouis. [Ipu Hanmuuuu y cTyeHTa MpOXOIHBIX 0aJlIoB
o kaxaoMy KPM, ncxons u3 peiitnara 60% , CTyaeHT noiay4daer
3adeT 0e3 JOMOJIHUTENBHOTO cobecenoBanus. CTyIeHT BIpaBe
MIPUITH Ha 3a4eT AJIs YIy4IIEHUS! CBOETO PEUTHHTa U MOTy4YUTh
orteHky o opmyne Rd = 0,6Rtex + 0,4Rma + Rb. ¢ yuetom
TEKYIIIero KOHTPOJIS ¥ 0aJsIOB 3a IPOMEKYTOUHOE UCTIHITAHUE.

B cooTBeTcTBHM C
. 2.5, 2.6
[Tomoxxenus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesynbrarsl 00yueHus

OIIK-1

3HaeT: BUJIbl, CBOMCTBA U 00JIaCTH IPUMEHEHUSI OCHOBHBIX
KOHCTPYKITHOHHBIX MaT€PHAJIOB, UCIIOJIb3YEMbIX B IIPOU3BOJICTBE;
BUJIbI ITPOKJIAIOYHBIX U YINIOTHUTCIBHBIX MaTCPUAJIOB; BUABI
XUMHUYECKON ¥ TEPMUUYECKON 00pabOTKH CTasIei; KiacCUu(UKAIIIO
1 CBOIICTBA METAJIOB U CIIJIaBOB, OCHOBHBIX 3allTUTHBIX
MaTepHaIoB, KOMIIO3UITMOHHBIX MaTCPHAIIOB; METOBI H3MEPEHHS
MapaMeTpPOB M ONPE/ICIICHUs CBOMCTB MaTEPHUAIOB; OCHOBHBIC
CBEJICHUS O KPUCTAJLTU3AIMH U CTPYKTYpE PacIyIaBOB; OCHOBHBIC
CBOICTBA MOJIMMEPOB U UX UCTIOJIIb30BAaHHE; CIIOCOObI
TEpMOOOPAOOTKH U 3aIUTHI METAJIOB OT KOPPO3HUH.

OIIK-1

'YMeeT: onpenensTh CBOWCTBA U KilacCU(PUIIMPOBATh MaTepHalbl,
[IPUMEHSIEMbIE B IIPOM3BOJICTBE, 10 COCTABY, HA3HAYEHUIO U
croco0y MPUTOTOBJIEHUS; TOAOUPATh OCHOBHbBIE KOHCTPYKLIIMOHHBIE| |
MaTepHalbl CO CXOAHBIMU KO3 GUIIMEHTaMH TEILIOBOTO '
pacIInpCHUA; Pa3IndaTb OCHOBHBIC KOHCTPYKIWMOHHBIC MAaTCpHUaJIbl
10 (PU3NKOMEXaHMYECKUM M TEXHOJOTHUYECKUM CBOWCTBAM

OIIK-1

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: IPUMCHCHUA MCTOAUKHA BBI60pa
KOHCTPYKIMOHHBIX MAaTCPUAJIOB JJId M3IrOTOBJICHUSA 3JICMCHTOB




MallliH 1 MCXaHNU3MOB, BbIGOpa MaTcpHraJioOB Ha OCHOBC aHaJIn3a ux
CBOMCTB AJI1 KOHKPETHOTO MPUMEHCHUS B IIPOU3BOJACTBE

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1. Jlaxtusn, FO. M. MarepuanoBeaenue Y4eOHUK AJid BTY30B. - 3-€ U3].,
nepepab. u non. - M.: MammHoctpoenue, 1990. - 528 c. ui.
2. Comnnues, 0. I1. MarepuanoBeaenue Yue0. aJisi By30B 10 METAJUTYPT.,
MalIMHOCTPOUT. U ob1eTexH. crnennanbHocTsM 0. I1. Connues, E. U. [Ipsaxun. - 3-
e u3M.. nepepad. u gom. - CI16.: Xumuznar, 2004. - 734, [1] c. u.
3. Marepuanoenenue Yue6. s Bry3oB b. H. Apzamacos, U. U.
Cunopum, I. ®@. Koconamnos I'. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucp. u gom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

0) OononrHUMeENbHASL IUMePamypa.:

1. Temnep, FO. A. Marepuanoseaenune Yue6. mocodue ais By30B [lon
pen. A. I'. Paxmranra. - 6-e u3z., nepepad. u gorm. - M.: Mertamnyprus, 1989. - 456
C. WL

2. Tynses, A. I1. UactpymenTanbnsie cranm Crpas. A. 1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3J., nepepad. u aoi. - M.: MammHocTpoeHue,
1975. - 272 c. un.

3.  Kypasnes, B. H. Mamunoctpoutenbnbie ctanu Teket CripaBouHuk B.
H. XKypasnes, O. 1. Hukonaega. - 4-e uza., nepepad. u gom. - M.:
Mammunoctpoenue, 1992. - 480 c. ui.

4. Kapesa, H. T. [IsetHbie MmeTamibl U ciuiaBbl Tekct yue6. mocooue H. T.
Kapesa ; FOx.-Ypain. roc. yu-1, Kad. ®u3. metannoBegaeHue u pusnka TBEpOTO
tena ; OYpI'Y. - Uenabunck: M3narensctro FOYpI'Y, 2008. - 111, [1] ¢. n.

8) omeuecmeenHvle U 3apyOedHCHble HCYPHANbL NO OUCYUNTUHE, uMerowuecs 8 bubauomexe:
1. MerannoBeaeHue u TepMuyeckas 00paboTka METaIOB
2.  MamunHOCTpOeHHE

2) MemoouuecKue YKazaHus 0is Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1. MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B.1.®unaros, H.A.lllaGypoga. - Uensounck: Mzn-so FOVYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma:
1. MarepuanoBenenue: yueoHoe nocooue/ X.M.M6parumos,

B.U.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so KOYprY. 2010.-38c.

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ AOKYMECHTaAIlUusA

HanmenoBanue
Bun
No pecypca B bubmorpadudeckoe onrcanue
JIUTEPaTyphbl .
AIIEKTPOHHOM




bopme
OCHOBHAS OnexkTpoHHbI [Marepuanosenenue: yueonoe nocooue /M.A.Cmupnos, K.}O.Oxkuies,
1 TeDATYDA KaTajaor X.M.U6parumos, 10.J1.Kopsrun: M3a-so FOVYpI'Y, 2005. -41.-139c.
patyp HOYpl'Y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
.. [Habyposa, H. A. Marepuanosenenue Y. 2 : Hemetannuueckue
DJIEKTPOHHBII
JlononHuTeNbHAS Marepuasl : yued. mocobue Jisi MaIlMHOCTP. U METAJUTY L.
2 KaTaJjor .
ureparypa OVol'Y cnenuanbHocTel.- Yensbunck : M3n-o FOYpI'Y , 2011.-U.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
S HEKThOHHbL MarepuanoBeieHrue: yaeOHoe mocooue K 1adboparopHbIM paboTam
JlomonHuTeapHAsA p /11.B.Jlartnna, B.JI.nenues, A.C.Co3piknHa.— Yenssounck: M3a-Bo
3 KaTajor
TUTEpATypa TOVOTY IOVYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000530698

[lepedeHb UCTIONB3YEMOIO TPOTPAMMHOTO OOECIICUEHMS:

1. Microsoft-Windows(6eccpodHo)

2. Microsoft-Office(6eccpouno)

3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "DOnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanaeix BUHUTU PAH(6eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecreYeHne Q1 CIUITHHbI

OcHoBHOE 000pyI0BaHKE, CTEHBI, MAKETHI, KOMITBIOTEPHAS TEXHUKA,

Bun 3anaruit aJ;; IpeayCTaHOBJIEHHOE IIPOrpaMMHOE 0OecieueHue, UCTIOIb3yeMOoe /s pa3InYHbIX
BUJIOB 3aHITHH

Jlexun ayIUTOPHsI, OCHAIICHHAs! MYJIbTUMEANMHBIM IPOEKTOPOM
YueOHast 1aboparopusi MaTepuaioBeIeHUs, OCHAIEHHAS: — T€YaMHU JJIsl HarpeBa
o0pa31oB; — TBepAoMepamu bpunemns u Pokseinia; — pydyHbIMU TPOKATHBIMU
CTaHaMH; — MeTajuorpadu4ecKuMu Mukpockornamu. 2. [Inakarer u gponuu

JlaGopatopusie [230a |(kogoTpaHCIIapaHThl) 0 OCHOBHBIM pasnenaM Kypca. 3. Komiekuus
3aHATUSA (1) [makpouunpoB 1 u310MOB. 4. MoJenu KpUCTALNTNYECKUX PEIIETOK METAIJIOB. 5.

PaznaTounbiii Marepual 1o tTeMe «CruiaBbl xKeae30—ymiepoay. 6. Meronuueckue
mocoOus k 1aboparopHbiM pabotam. 7. KoHTpobHBIE 3a/1aHUs IO OCHOBHBIM
pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.




