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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[J'I$I KOHKPCTHOT'O ITPUMCHCHUS B IIPONU3BOICTBC

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH, [Tepedens nociaeayOUMX AUCIUIINH,
BUJIOB pabOT y4eOHOro MmjiaHa BUJIOB paboT

1.0.16 ConpoTuBieHnEe MaTepHaIoB,

1.0.10.02 MaremMaTHu4eCKUNA aHaIN3 1.0.12 Xummst

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKaM CTYIE€HTA, HEOOXOAUMbIM
IPY OCBOCHUH JJAHHOM AMCLMIUIUHBI M IPUOOPETEHHBIM B PE3YbTaTe OCBOCHUS
NPEALIECTBYOIUX JUCHUILINH:

Jucnuninmna TpeboBanus

3HaeT: OCHOBHbIE MAaTEMAaTUUYECKHE MOTOKEHUS,
3aKOHBI, OCHOBHBIE (DOPMYJIBI U METOABI PEIICHUS
3a/1a4 pa3/iesioB JUCIUIUIMH MaTeMaTUYeCKOTO
aHaIM3a. YMEEeT: CaMOCTOSTeNIbHO paboTaTh ¢
y4e0HOM, CIPABOYHON 1 y4eOHO-METOANYECKOM
UTEPATypOM; TOKa3bIBaTh TEOPEMBI, BBIUUCIISATH
orpeieNieHHbIe UHTETPAIIBI 110 GUTYPE;
XapaKTEPU30BaTh BEKTOPHBIE N0JIST; HAXOAUTh
HUPKYJSALUIO U TIOTOK BEKTOPHOTO MOJISI; IPUMEHSTh
1.0.10.02 MaremMaruueckuil aHaau3 WHTErpajbl K PEHICHUIO TPOCTHIX MPUKIIATHBIX
3a/1a4; COCTaBJISATh MaTeMaTHUYE€CKUE MO
MIPOCTBIX 3a]1a4 PEaIbHBIX IIPOLIECCOB U MPOBOJINUTH
UX aHanu3 MiMeeT npakTUYeCKUil OIIbIT: BIIAJICHUS
HaBBIKAMH pa0OTHI C yUeOHOU 1 y4eOHO-
METOINYECKOH JINTEPATYpOil; HaBBIKAMHU
ynoTpeOieHns MaTeMaTu4eCKO CUMBOJIUKHU IS
BBIPAKEHUSI KOJTMUECTBEHHBIX U KAYECTBEHHBIX
OTHOILIEHUN OOBEKTOB; HABBIKAMU CUMBOJIBHBIX
npeoOpa3oBaHUil MATEMATHUECKUX BBIPAKCHHIA

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh JUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.
KOHTAKTHOU paboThI

Pacnpenenenue
Bcero 0 ceMecTpaM B yacax
Bun yaeOHO# paboThI
4acoB Homep cemectpa
2
OO6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyOoumopHhvie 3auamusi: 48 48
Jlexuunu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BUJIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
JlabopartopHsbie padoTs! (JIP) 16 16
Camocmosmenvuas paboma (CPC) 53,75 53,75
C IPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0




TEXHOJIOTUH
N3yueHnue mporeccoB KpUCTalIn3alum xKene3o- 3 3
YIIIEPOIUCTHIX CIIABOB 33JaHHOTO COCTABA
Pedepar no pazneny "Hemerammueckue matepuaib” 9 9
Pedepar "KoHCTpYKIIMOHHBIE CTAJIH U CIUIABBI" 10 10
Pedepar no pazgeny "L{BeTHbIe MeTAIUIBI U CIUIABHI" 9 9
IlonroroBka k 3a4eTy 9,75 9.75
W3yueHre MapKHpOBOK CTallel, YyTYHOB, IIBETHBIX METAJIOB 2 2
1 CIUIaBOB
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 6,25 6,25
Bu koHTpOIIs (3adeT, nud.3aueT, SK3aMeH ) - 3a4eT

5. CoaeprkaHue TUCHMILIIMHBI

O0BeM ayTUTOPHBIX 3aHATUN MO BUIaM B
paizgena HanmenoBanue pa3aenoB IUCHUIUIMHbI Jqacax
Bcero JI 113 JIP
1  |ATOMHO-KpPUCTAJTINYECKOE CTPOEHUE METAIIJIOB 3 1 0 2
) Jledopmanusi, pazpylieHue U MEXaHMYeCKUue CBOMCTBa 7 3 0 4
METaJJIOB

3 |®a30Bble IPEBpALICHHS U CTPOCHUE CILUIaBOB 3 3 0 0

4 |CrnaBbl Kele30—yTIepoT 7 3 0 4

5  [Teopus Tepmuueckoil 00pabOTKU CTAIN 6 6 0 0

6  [TexHonorus TepMuyecKoi 00pabOTKHU CTaJIH 8 4 0 4

7 |IIoBepXHOCTHOE YIIPOYHEHUE CTAIU 2 2 0 0

8 |[ChmemmannHbIE cTann 6 4 0 2

9  |lIBeTHBIE METAIIJIBI U CILIABBI 4 4 0 0

10 |Hemeraminueckue MaTepHaIbl 2 2 0 0

5.1. Jlekuum
Ne Ne Kox-
nexuumlpaszena HanmeHoBaHMe MM KpaTKOe COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
Tunbl cBsI3U B TBEPABIX Tenax. [IOHATHSA 0 KPUCTAIUIMYECKON PEIIETKE U
PIIEMEHTApHOU siueiike. OCHOBHBIE TUITBI KPUCTAIUNIMYECKUX PEIIETOK METAIIJIOB.

1 1 |fIBnenue nmonmumopduzmMa. AHU30TPONHS CBOMCTB KpUCTALIOB./{eheKTh 1
KPUCTAJUINYECKOTO CTPOSHHSI METaJIJIOB (J1.K.C.). BinusHue 1.x.c. Ha cBOMcTBa
METaJJIOB.

Yopyras nedopmarys. MexaHu3M miIacTUYeCKoi nedopmaliy B MOHO- U

1 5 [MOMMKPHCTANTHYECKNX Tenax. Bnusinue nnactudeckoit nregopmanuu Ha 1
CTPYKTYPY U CBOMCTBA METAJIIOB. SBlIeHUe HAKIIENA. XPYIIKOE U BA3KOE
paspymenne. SBnenue xmagHoaomroct. Cxema Nodde.

VcnibITaHus Ha pacTshKeHHE. XapaKTEPUCTHKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(’KECTKOCTb, MPOYHOCTH, MJIACTUYHOCTh, TBEPOCTD, YIapHas BSI3KOCTb,

) 5  [BHOCTHBOCTS, M3HOCOCTOMKOCTb U Jp.) U METOJbI UX onpenenenus. [Iponeccsl, )
MPOMCXOJIAIINE TIPU HarpeBe 1e(hopMUPOBAHHOTO MeTallIa: BO3BpAT U
pekpucTtaimzanus. X BnusHue Ha cBoicTBA. PAKTOPHI, ONPEIETSIONIUE pPa3Mep
PEKPUCTAIIIN30BAHHOIO 3epHa. XOJIOIHAs U Topsiyas IlacTHueckas aedopmarus.
[TonsATHA criaBa, KOMIOHEHTAa, (Ga3bl. CiocoObl BbIpaXKEHUsT KOHILIEHTpalun

3 3 |cmaBoB. Tunsl a3 B METAUIMYECKUX CIUIaBaX: TBEPABIE paCTBOPHI (3aMEIICHUs U | 2
BHE/IPEHHUS1), XUMUUYECKUE COEIMHEHMS, IPOMEXKYTOUHbIE (hazbl.




(OCHOBHBIE THUIIBI AuarpaMm COCTOAHUS I[BOI>'IHBIX CHUCTCM. OHpCI[eHeHI/IC COCTaBa u
KonuecTBa (pa3 mo puarpamme coctossHusi. CBS3b CBOMCTB CIUIaBa C IMarpaMmMoit
COCTOSIHUSI.

Kparkast xapakreprcTuka (a3 B cIIaBax kejiesa ¢ yriepoaom. Juarpamma
COCTOSTHUS JKeJ1e30—IIeMeHTUT. POopMHUpOBaHHE CTPYKTYPHI CILIaBOB MpHU
MEJIEHHOM OXJIAKICHHH.

CTpyKTypHbIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTBIX CTalei U OembIX
yyryHoB. O01as xapakrepuctuka ctanei. [locTosHHbIe mpUMecH U UX BIUSHUE HA|
cBOMcTBa crajiel. Jluarpamma cTaOuinbHOTO paBHOBecHs xkene3o-Trpaput. Ceprle
YYTYHBI, UX KJIaccuPUKaius 1o ¢popme rpaduTHBIX BKIOUEHUH U CTPYKTYpE
METaJNINYeCKOW OCHOBBI. Cepblii, BBICOKOIIPOYHBIN ¥ KOBKHH YYT'YH.

[TonsiTe 0 TepMuyeckoit oopadboTke. Kiaccudukarys BHI0B TEPMUYECKOM
00pabotku. Kputnueckue TOUKu cTanu. XUMHUUYECKUE FIEMEHTHI, BXOISIINE B
cocTaB ctaneld. Knaccuduxkanus nerupyromux s1eMeHToB. Obpa3zoBaHue
aycTeHuTa Npu Harpese. PocT 3epHa aycreHura. BausiHue pazMepa 3epHa Ha
CBOICTBA CTaJH; MEPErPeB U MEPEKOT.

Pacnan aycteHuTa rpu oxJaxKJaeHuu. J{uarpaMmma n30TepMUYECKUX MPEBpAIICHUN
nepeoxIakIEHHOTo aycTeHuTa. [lepnuTHoe, MapTeHCUTHOE U OEHHUTHOE
[IpEBpAICHUS ayCTEHUTA. BIusHUE Nerupyonux 3J€EMEHTOB Ha PEBPALLIECHUS
aycTeHuTa. [IpeBpaliieHus aycTeHnTa npyu HENpepbIBHOM oxJiaxaeHnu. CBoiicTBa
MPOAYKTOB pacraja ayCTEHUTA.

[IpeBparnieHus Ipyu OTIYCKE 3aKAIEHHON CTalu. BausHue Nernpyronmx 31eMeHTOB
Ha MPOIECCHI OTIyCKa. I3MeHeHNe CBOMCTB cTayld IpU OoTIycKe. OTIyCKHas
XPYITKOCTb.

Orxur I pona. Buas! orxura I pona (auddy3uoHHbIH, peKpUCTaIITN3alMOHHBIH,
utst cHATUS HanpspkeHui ). OTxur 11 poga. Bunsr omxura 11 pona (momnssri,
HETOJIHBIN, HOpMaIu3anus, CPeponIu3upyonmi 1 1.1. ).

10

3akanka ctainu. Beioop Temmneparypbl OXJIaKISHUS U OXJIAXAAIOIIEH CpeIbl s
3aKaJIKd. 3aKaTUBAEMOCTb U MTPOKAITMBAEMOCTh; (DAKTOPHI, BIUSIOIINE HA HUX.
BHyTpeHHHE HANPSOKEHUS, BOSHUKAIOIIHE TTpH 3aKayke. CriocoObl
3akajiku.Hu3kuii, cpeTHUI 1 BBICOKHMM OTITYCK CTalid. TepMoMeXaHrudecKas
o6pabotka (TMO) cranu. OcHoBHbIe BB TMO 1 €€ BiIMsiHUE Ha CBOMCTBA
CTalu.

11

Xumuko-tepmudeckas 00padotka (XTO) cramu. [lemenramus. Mexanuszm
00pa30BaHMsI IEMEHTOBAHHOTO CJIOSI U €T0 CBOWCTBA. . Tepmuueckas oOpadoTka
MOCJIC LIEMEHTAIIMU U CBOMCTBA IEMEHTUPOBAHHBIX JIeTajel. A30THPOBAHUE.
HutpouemenTanus u unanuposanue. Ipyrue suasl XTO cranu. IloBepxHOCcTHas
3aKaJKa.

12

Knaccudukanus cranei o XuMHUYECKOMY COCTaBY, CTPYKTYpe U Ha3HAYEHHUIO.
MapxkupoBka ctaneil. Koncrpykimonssie cranu. OCHOBHbIE TpeOOBaHUS,
MPENBABIIEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIBHBIE CTAIIH.
ApmarypHsele ctand. CTanu A X0J0JHOW MITAMIIOBKH. YIIy4IlIa€Mble CTaJIH.
Cramu qiist XTO. [pyxxkunnblie ctanu. [logmmnHukoBbie cTanu. MapTeHCUTHO-
cTaperomye ctani. KOHCTpYKIIMOHHBIE CTaIM CIIEHUAIbHOIO HA3HAUEHUSI.

13

Cranu BBICOKOH M3HOCOCTOMKOCTH. CTanu 1 KpMOTeHHBIX Temneparyp. Cranm
MOBBILIEHHON 00pabaThiBaeMOCTH pe3aHueM. Koppo3noHHOCTOKHE CTaH.
DKapocroiikue cranu u criasbl. MHCTpyMeEHTalIbHBIE cTanu. TBEpbIE CIUIABBI.

14

Tepmudeckas 00pabOTKa IIBETHBIX CIUIABOB. 3aKallka Ha MEPEChIIEHHBIN TBEP I
pacTBOp ¥ crapeHue. Anromunuid. CriaBel Ha ocHOBe amtomuaus. Kitaccudukamnus
U TepMHUYecKas 00paboTKa aTFOMUHUEBBIX CIUTaBOB. J{ehopmupyembie
QITFOMUHHEBBIC CIUIABBI, HE YIIPOUHSIEMbIC U YIIPOYHSIEMBIC TEPMHUYECKOM
00paboTKo#. JIuTeHHbIE CIIIaBHI.

15

Menp. CrutaBbl Ha OCHOBE Meau. JIaTyHH, UX CBOWMCTBA, MAPKUPOBKA U
IMPUMCHCHUC. OJIOB}IHI/ICTLIe, AJIIOMHWHHCBLIC, MApPTaHIIOBUCTLIC, CBUHIIOBLIC U




OepusuineBbie OpPOH3BI: COCTaB, CBOMCTBA, MAPKUPOBKA M 00IACTH TPUMEHEHHS.
MenHOoHUKeNeBbIE CIIaBbl. TUTaH U ero cBoMcTBa. KOHCTPpYKIIMOHHBIE U
YKapOIIPOYHBIE CIIaBbl TUTaHA. TepMudeckast 00paboT-Ka TUTaHA U €TO CIUIABOB.
AHTH(PPUKITMOHHBIC CIIABBI HA OJIOBTHUCTOM, CBUHIIOBOM, ITMHKOBOU U
aJIIOMHUHHE-BOM OCHOBE.

16 10 |Hemeramnuueckue MaTepuaibl 2
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne . Koi-Bo
HaumeHnoBaHue unm KpaTkoe cofepKaHue J1abopaTopHOil paboThI
3aHATHUs|pa3enal 4acoB
1 1  |Maxkpo- u MUKPOCTPYKTYPHBIIl METOJIbI aHATTN3a METAJJIOB U CILJIAaBOB 2
2 2 |[Inactuueckas nedopMaiusi METALJIOB U €€ BIMSHUE HA MEXaHUYECKUE CBOWCTBA| 2
3 2 |PexkpucCTaIIM3alMOHHBIN OTKUL. 2
4 4 |AHanu3 qUarpaMMbl COCTOSHUH 5KeJIe30-yTIepo 2
5 4  |®a30BbIC IPEBPALICHUS U CTPYKTYpa YINIEPOIUCTBIX CTAJIIEH U YyTYHOB 2
6 6 |[BausiHHE CKOPOCTH OXJAXKICHUS HA CTPYKTYPY M CBOMCTBA YITIEPOAUCTON cTaimu. | 2
7 6 |Ormyck cranu 2
8 8  |[MapkupoBKa CTaJIel, IBETHBIX METAJIJIOB U CIUIABOB 2
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Brinonnenne CPC
Crnncoxk nuteparypsl (¢ yKkazaHUEM Kon-
[Monsun CPC pas3zernos, ras, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
MatepuanoBeneHue: yaeOHoe mocobue K
3y CHIE POLECCOB KPHCTAITH3AIMH maboparopHbIM pabotam /M.B.Jlanuna,
KCIIC30-Y IEPOIHCTEIX CILTABOB 331aHHOIO B.JI.WnbuyeB, A.C.Co3bikuHa.— UeaaOuHCK: ) ]
W3n-8o FOYpI'Y, 2013.—81c. Ctp.27-46 win
cocTaBa . .
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wi. yactsb I, ctp. 434-520 unu 2. ConHues,
Pedepar 1o pasaeny "Hemerammmaeckne [O. [1. MarepuanoBenenue YueO. s By30B
e 10 METAJUTYPI., MAIIUHOCTPOUT. U 2 9
oOmerexH. crenuansHocTsaM FO. I1.
Connnes, E. U. [Ipsaxun. - 3-¢ u3..
nepepab. u gom. - CI10.: Xumuznar, 2004. -
734, [1] c. un., paznen VI u IX cTp.582-
664
1. Jlaxtun, FO. M. MarepuanoBeneHue
Y4yeOHUK JUIsl BTY30B. - 3-€ U34., nepepad. u
Pedepar "KoHCTpyKIIMOHHBIE CTATH U nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
" 2 10
CILIaBBI wi., asa XIV crp. 252-312 unm 2.
Connues, FO. I1. MarepuanoBenenue Yue6.
U1l BY30B 110 METAJUTypr., MAIIMHOCTPOUT. U




o0OmmerexH. crieranbHocTIM TO. I1.
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CILJIaBbl"

1.JTlaxtun, FO. M. Marepuanosenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3/., nepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
vi. maebl XIX-XXIII ctp. 378-422 vy 2.
Comnnues, 1O. I1. MarepuanoBenenue Yueo0.
TUTSE By30B 110 METAJLTyPT., MAIIMHOCTPOUT. H
obmietexH. crnienuanbHOCcTM HO. I1.
Comnuues, E. U. [TpsxuHn. - 3-e usg..
nepepab. u gom. - CI10.: Xumuznar, 2004. -
734,c.un. paznen IV, ctp. 478-538

[lonroroBka k 3adery

JI¥00011 MICTOYHUK U3 CIIUCKA OCHOBHOM
TUTEPATyPhI

9,75

l3yueHne MapKUpOBOK CTaJIeH, YyI'YHOB,
[BETHBIX METAJIJIOB U CILJIaBOB

MatepuanoBeneHue: yaeOHoe mocodue K
naboparopubsiM padotam /M.B.Jlanuna,
B.JI.Wnbuues, A.C.Co3bikuHa.— UeaaOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.46-54 u

73-78

6. Texymuii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS aTTeCTANMNSA

KonTpons kauecTBa 0cBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB

y4eOHOH JESITEIbBHOCTH 00y4arOIINXCS.

6.1. KouTpoabHubie meponpusitus (KM)

HazBanue
KOHTPOJIHOTO
MEPOIPUATUS

Ce-
KM|mectp

Bun
KOHTPOJIS

Bec

Makxc.
Oan

[Topsinok HauKcneHus: 6amioB

Vuu-
THIBA

eTcs
B [IA

Pedepart mo niBeTHHIM
MeTajllaM U CIUIaBam

Texymmii
KOHTPOJIIb

Pedepar orennBaeTcst ClIeay oM
o0pa3om: 9 6aioB - 3a NITyOOKO
PacKphITYIO TeMy. Vcrionb30BaHO
T0CTaTOYHOE KOJIMUYECTBO JIUTEPATYPHI 110
MPENJIOKEHHON Teme. 6 OaioB - TeMe
pedeparbl pacKpbITa, HO UCTIOJIB30BaHO
HEJIOCTATOYHOE KOJIMIECTBO
TMTepaTypHBIX HICTOYHUKOB. 3 Oasa -
TeMa pedepara packpbita parMeHTapHO,
noBepXHOCTHO. () GayIoB - pedepar He
NpEeACTaBJICH JJIsl IPOBEPKHU.

3aUCT

Pedepar no
HEMETATNICCKUM
Marepuaiam

Texymmii
KOHTPOJIb

Pedepar onienuBaeTcst Cieayronmum
obOpazoM: 9 6aIoB - 3a TITyOOKO
packpeITyio TeMy. Mcronb30BaHO
T0CTaTOYHOE KOJMUYECTBO JIUTEPATYPHI 110
MPEeAIOKEHHON Teme. 6 OaioB - TeMe
pedeparbl pacKpbITa, HO UCTIOJIE30BAHO
HEJIOCTATOYHOE KOJIUIECTBO
JTUTEpPaTyPHBIX UCTOYHUKOB. 3 Oasua -

Tema pedepara pacKkpbiTa hparMeHTapHO,

3a4CT




noBepxHOCTHO. 0 6amioB - pedepar He
MPEICTABICH IS TPOBEPKH.

Texymmii
KOHTPOJIb

Pedepar o
KOHCTPYKIIMOHHBIM
CTaJIsIM

Pedepar oreHnBaeTCst CIeayONIIM
oOpa3zom: 9 6aoB - 3a ITyOOKO
PacKpBITYIO TeMy. Vcrionb30BaHO
TOCTaTOYHOE KOJIMYECTBO JTUTEPATYPHI IO
MPEJIOKEHHON Teme. 6 OaioB - TemMe
pedeparhl pacKpbiTa, HO UCTIOIB30BaHO
HEJIOCTATOYHOE KOJIMIECTBO
TUTepaTypHBIX UCTOYHHUKOB. 3 Oaa -
TeMa pedepara packpeita parMeHTapHO,
noBepxHOCTHO. 0 6amioB - pedepar He
NpEeACTaBJICH JJIsl IPOBEPKH.

3a4CT

Texymmii
KOHTPOJIIb

KomnnokBuym o
IUIaCTHYSCKOM
nedopmaru u

PEKpUCTAITU3ALINN

KossmokBryMbI IPOBOASITCS HA
1ab0paTOPHBIX paboTax Mociae U3y4eHHs
COOTBETCTBYIOILIETO pa3jiena Kypca.
Kaxx/1p1i1 KOJUIOKBUYM COAEPKHUT 1O 8
BompocoB [Ipu orieHKe UCTIONB3YyeTCs
cienyrolas Kaa: 3a Kaxablid
NpaBWIbHBIN OTBET 1 Oasul.

3a4CT

Texymmii
KOHTPOJIb

KomnokBuym o
KEIe30yTIePOIUCTHIM
CIUIaBaM

KosmokBIyMBI IPOBOASITCS HA
1abopaTOPHBIX paboTax Mocie U3ydeHUs
COOTBETCTBYIOILIETO pa3jiena Kypca.
Kaxx1p1ii KOJUIOKBUYM COAEPKUT MO §
BompocoB [Ipu orieHKe UCTIONIBb3yeTCs
CJIeMyIOIas IIKaJa: 3a KaX bl
paBWIbHBIN OTBET 1 Oasul.

3a4CT

Texymmui
KOHTPOJIb

KomnokBuym 1o
TEPMHUYECKOI
o0OpaboTke

Ko10KBIYMBI IPOBOASITCS HA
mabopaTOpHBIX paboTax Mociie u3ydeHus
COOTBETCTBYIOILIETO pa3jena Kypca.
Kaxx1p1ii KOJUIOKBUYM COAEPKUT MO §
BOTPOCOB [Ipu OlIeHKE UCTIONB3YeTCS
CJIeMyIOIas IIKaJa;: 3a KaxX bl
MPaBUIBHBIN OTBET 1 Gast.

3a4YCT]

Texyuuit
KOHTPOJIb

[TrceMeHHbI onpoc

13

CTyneHT noigyyaer KapTouKky B
COOTBETCTBUU C KOTOPOM HEOOXOAUMO
pacudposars 12 Mapok craneii u
YYT'YHOB U TI0 TIPUBEICHHOMY
XUMHUYECKOMY COCTaBY U OJIHY CTaJlb
3ammdpoBark. [IpogomKUTETHHOCTH
onpoca - 30 MuHyT . 3aaHue
OLIEHUBAeTCA CIeAyoIMM o0pa3om: 3a
Ka)KIy0 PaBHJIBHO BBIOJHEHHYIO
pacu@poBKy WK 3aIIU(PPOBKY MapKH
CIulaBa npucsanBaeTcs 1 Oau.

3a4CT

ITpome-
JKyTOYHAs
arTecranus

3aueTr

CTyneHT NUCbMEHHO OTBEYAET Ha
BONPOCHI, IPUBEECHHBIE B KOHTPOJIbHOU
kapTrouke. Kaprouka Bkiroyaet 9
BonpocoB. [IpogomkuTenbHOCTD onpoca -
30 MuHYT . 3aaHHUE OLICHUBAETCS
CIeYIOIM 00pa3oM: 3a KaxIblid
NIPABWJIBHBIM OTBET NpUCBanBacTcs 1
OasI.

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS




Bung

MPOMEKYTOUHON [Ipouenypa npoBenenus
arrecrauu

Kpurepun
OLICHUBaHUs

3a4cT

I[O 3a4€Ta JOIMYCKATCA CTYACHTLI, BHIIIOJIHUBIIUC BCC

IMUCBbMCHHOT'O OITpOCa.

nabopaTtopHbie paboTel. O0s3aTEIPHBIM YCIIOBHEM JIOMTyCKa K (B cooTBeTCTBUM C
3a4eTy SBISIETCS MPOXOXKICHUE CTYACHTOM BCeX TeKymux  [mm. 2.5, 2.6
MEpONPUSITHH: HamrcaHue pedeparoB, KOJJIOKBUYMOB U [Tonoxxenus

6.3. OneHo4YHbIE MATEPUAJIBI

KomrmereHmn

Ne KM

Pesynbrarsl 00yueHus

OIIK-1

3HaET: BU/bI, CBOMCTBA U 00JACTH MPUMEHEHHUST OCHOBHBIX
KOHCTPYKLIMOHHBIX MAaT€pUaIoB, UCIIOIb3yEMbIX B TPOU3BOJICTBE; BUbI
MPOKJIAIOYHBIX M YIDIOTHUTEIBHBIX MaTEPHAJIOB; BUABI XUMUYECKOUN H
TePMHUYECKON 00pabOTKU CTalei; Kiiaccu(UKAIHUIO U CBOMCTBA METAJIOB U

CIUIABOB, OCHOBHBIX 3aIIUTHBIX MAaTEPHAJIOB, KOMIIO3UIIMOHHBIX MaTEPHUAIIOB;
METOZBI U3MEPEHUS TAPAMETPOB U OIIPEIEIICHNS CBOMCTB MaTEPHUAIIOB;
OCHOBHBIE CBEJICHHUS O KPUCTAJUIU3AIMH U CTPYKTYpE pacIliaBOB; OCHOBHbBIE
CBOWCTBA MOJIMMEPOB U UX UCTIOJIb30BAaHHE; CIOCOOBI TEPMOOOPAOOTKH U
3alUThl METAJJIOB OT KOPPO3UH.

OIIK-1

'YMeeT: onpenensTh CBOWCTBA U KiIacCU(PUIIMPOBATh MaTepHallbl,
pUMEHsIeMbIE B TPOU3BOJICTBE, IO COCTABY, HA3HAYEHUIO U CIIOCO0Y
I[IPUT'OTOBJICHUS n0)161/1paT}, OCHOBHBIC KOHCTPYKIIMOHHBIC MaTCpHrajbl CO

CXOJHBIMHA KO3(1)(1)I/II_II/IGHT8.MI/I TCIIJIOBOT'O paCIUPCHUA,; pa3JindaTb OCHOBHBIC
KOHCTPYKIMOHHBIC MaTCpUaJIbl 11O (1)I/I3I/IKOM€X21HI/I‘-I€CKI/IM n
TEXHOJOTHYECKUM CBOMCTBAM

OIIK-1

NMmeer HpaKTI/I‘ICCKI/Iﬁ OIIBIT: MPUMCHCHUA MCTOAUKHU BBI60pa
KOHCTPYKIIMOHHBIX MAaTCPpUAJIOB IAJId U3TrOTOBJICHUA 3JICMCHTOB MAalllMH U

MCXaHHU3MOB, BBI60pa MaTepuraJIOB Ha OCHOBEC aHAJIM3a UX CBOMCTB JJIA
KOHKPCTHOT'O MPUMCHCHHA B ITPONU3BOJICTBC

(DOHI[BI OOCHOYHBIX CPCACTB I10 KA)KIOMY KOHTPOJBbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHMITIMHBI

IleyaTHas yuyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:

1. Jlaxtun, FO. M. MarepuanoBegenue Y4eOHUK 75l BTY30B. - 3-€ U3,
nepepad. u jom. - M.: Mammuuoctpoenue, 1990. - 528 c. ni.
2. Connues, 0. I1. MarepuanoBenenue Yue0. aJisi By30B 10 METAJUTYPL.,
MalIMHOCTPOUT. U o01IeTexH. crnennanbHocTsaM FO. I1. Connues, E. U. [Ipsaxun. - 3-

€ U3J.

. nepepad. u goi. - CI16.: Xumuzaar, 2004. - 734, [1] c. uin.

3. Marepuanoseaenue Yue6. nus sry3oB b. H. Apzamacos, 1. H.

Cunopum, I. ®@. Koconanos I. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucop. u gomn. - M.: Mammnocrpoenue, 1986. - 383 c. ui.

6) OononHumMenbHAs IUMmepamypa:
1. Temnep, FO. A. Marepuanosenenue Yue0. mocooue st By3oB Ilon
pen. A. I. Paxmraara. - 6-e usg., nepepad. u gom. - M.: Metamryprus, 1989. - 456

C. HMJI.




2.

3.

4.

I'ynses, A. I1. UacTpymenTanbabie ctanu Cnpas. A. I1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-e u3j., nepepad. u aor. - M.: MammHocTpoeHue,
1975. - 272 c. un.
Kypasnes, B. H. Mamunoctpoutenshbie ctanu Texkect CipaBouHuk B.
H. XKypasnes, O. 1. Hukonaesa. - 4-e u3z., nepepad. u goi. - M.:
Mamunoctpoenune, 1992. - 480 c. uin.

Kapesa, H. T. LIetHbie MeTamibl U ciuiaBsl TekcT yued. mocooue H. T.
Kapesa ; FOx.-Ypan. roc. yu-1, Kad. ®u3. meraninoseaeHue u pusrka TBEPAOro
tena ; OYpI'Y. - Uenabunck: U3narensctBo FOYpI'Y, 2008. - 111, [1] c. u.

8) omeyecmeenHbvle U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:
MerTaioBeicHUE U TepMUYECKast 00paboTKa METaIOB
MammHOCTpOCHHE

1.
2.

2) MemoouuecKkue YKazanus 0Jis Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
Marepuanoseaenue: yueoHoe nmocooue/ X.M.MOparumos,
B.U.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

l.

U3 HUX: y4ebHO-Memoouueckoe obecneuerue camocmoamenbHoU pabomol cmyoeHma:
MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B.N.®unaros, H.A.Illa0ypoga. - Yensounck: M3a-so FOYprY. 2010.-38c.

I.

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

HaumenoBanue
Ne Bun peeypeas | bubmuorpadudeckoe onrcanue
TUTEpPaTypbl | DIEKTPOHHOMN
dbopme
OcHOBHAS OneKkTpoHHBIN |MatepuanoBenenue: yaeobnoe nmocooune /M.A.Cmupnos, K.}FO.Oxurnes,
1 TeDarVDa KaTajaor X.M.U6parumos, FO0.[1.Kopsirun: U3a-so KOYpI'Y, 2005. -U1.-139c¢.
patyp I0Vpr'y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
. (HaGyposa, H. A. Marepuanosenenue Y. 2 : Hemeraminueckue
OIEKTPOHHBIN ]
b JlonoTHUTETbHAS CaTaOr Marepuabl : yuel. MocoOue Ui MaMHOCTP. U METaJLTypr.
UTEpaTypa TOVOLY crienuanbHocTel.- Yensiounck : Uzn-so FOYpI'Y , 2011.-4.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
S EKTOHHLL MatepuanoBenenue: yaeOHoe mocobue K 1abopaTopHbIM paboTam
3 JlononuuTenpHas T (?r /W.B.JIanuua, B.JI.UnsnyeB, A.C.Co3bikuna.— YensOunck: M3a-8o
nMTeparypa IOVpr'Y HOVYpI'Y, 2013.-81c.

http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000530698

HepequB HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecreueHMS:

Her

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne 1 CIUTITHHbI




OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMITLIOTEPHASI TEXHHKA,

Bun 3anstuit ;;; NPeayCTaHOBJICHHOE MTPOTPAMMHOE 00eCIIeueHUEe, NCTIONB3YeMOe JIJIsl pa3TMIHbIX
BHUJ0B 3aHATHUU

Jlexiumn AyTUTOPHsI, OCHAIIICHHAS MYJIBTUMEIUIHBIM POEKTOPOM
YyeOHast 1abopaTopusi MaTepHalOBEICHUs, OCHAIIEHHAS: — TIeYaMU JIJIsl HarpeBa
o0pa31oB; — TBepAoMepamMu bpunenns u Poksenia; — pyyHbIMU IPOKAaTHBIMU
cTaHaMH; — MeTayuiorpadguueckumu Mukpockonamu. 2. [lnakarer u honuun

Jlabopatopusie [230a |(kogoTpaHCIapaHThl) 0 OCHOBHBIM pasnenaM kKypca. 3. Komnekuus
3aHITHS (1) [makpouutdoB 1 u310MOB. 4. Moy KpUCTAUIMYECKUX PEIIETOK METaJlIoB. 5.

PasnaTounslii Mmarepuan no teme «CriaBbl kene30—ymiepony». 6. Metoauueckue
nocoOus K abopaTopHbIM pabotaM. 7. KOHTponbHBIE 3aJaHUS IO OCHOBHBIM

pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.




