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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: PU3MUECKYIO CYIIHOCTD SIBICHUI,
MIPOUCXOAIIMX B MaTepraiax Mpy BO3AEHCTBUN Ha
HUX Pa3IUYHBIX (PAKTOPOB B YCIOBHSX MX

DKCIUTyaTaluu
OIIK-1 CnocobeH NpuMeHsITh €CTeCTBEHHOHAYYHbIe|YMeeT: (PU3NUECKy0 CyIIHOCTb SIBICHU,
1 OOIEMH)KEHEPHBIE 3HAHHS, METO/IBI MPOUCXOSAIIMX B MaTepraiax Mpy BO3AEHCTBUN Ha
MaTeMaTH4eCcKOro aHaJln3a U MOJICIMPOBAHMS B [HUX pa3IM4YHbIX (DAKTOPOB B YCIOBUAX UX
po¢eCCHOHANBHON AEATEITBHOCTH DKCIUTyaTaluu

MeeT NpakTUYECKUN OMBIT: UCIIOIb30BAHUS
CIIPaBOYHBIX MaTepUaOB, IPOrpaMM U
UH(QOPMAILIMOHHBIX PECYPCOB IPHU BBIOOPE
MaTepHasoB JJIs U3EIUN Pa3IMYHOIO Ha3HAYECHUs

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI
MaTepuasoB IPU 3aTBEPAEBAHUM, IUIACTHYECKON
nedopMaIuu 1 TepMHUIECKO 00paboTke

YMeeT: ycTaHaB/IMBaTh B3aUMOCBSI3b KOMILJIEKCA
(U3UKO-MEXaHHMUECKIX CBOMCTB CO CTPYKTYPOU
lMeeT npakTUYECKHA OMBIT: PALlMOHATIBHO
BbIOMpaTh MaTepuabl AJi1 00ecreueHns IPOYHOCTH,
Ha/IeKHOCTH U JOJITOBEUHOCTHU U3/1EIHNI

OIIK-5 CnocobGeH mpuHUMaTh 000CHOBAaHHBIC
TEXHUYECKHE PELIeHNUs, BBIOUpaTh 3P PeKTUBHBIE U
0e30macHbIe TEXHUIECKHE CPEICTBA U TEXHOJIOTHH

IpU PELICHUH 3a/1a4 IpoQeCcCHOHATbHON
JeSITeTbHOCTH

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedeHs mpeAnIeCTBYIOMNX TUCIIATUIHH, [lepedeHs MOCIETYIOMNX AUCITUTITHH,
BUJIOB pabOT yueOHOro IjiaHa BUJIOB paboOT




Her

1.0.17 deranu mamuH,
1.0.16 ConpoTuBiieHHE MaTEpUATIOB

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTIINAH:
Her

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh JUCHUILUIMHBI COCTaBIsET 4 3.€., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue
Bcero [0 ceMecTpaM B yacax
Bun yue6Ho# paboThl
4acoB Homep cemectpa
1
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 69,5 69,5
Pedepar no pazgeny "Hemerannnueckue marepuaibl” 8 8
N3yuenne MapKUpOBOK CTallel, YyT'YHOB, IIBETHBIX METAJIOB 12 12
1 CIUIaBOB
N3yuenne nporeccoB KpUCTAIIIN3ALUH JKEIE30- 1 1
YIJIEPOAMCTHIX CIUIABOB 33/IaHHOTO COCTaBa
Pedepar o pazneny "LIBeTHBIC METAILITBI U CIIIABHI" 8 8
Pedepar "KoHCTpyKIIMOHHBIE CTaIH U CIIABHI" 10 10
[ToaroroBka K KOJUIOKBUYMaM M 9K3aMEHY 20,5 20.5
KoHcynpranyy u npoMeKyTo4Hast aTTeCTaIus 10,5 10,5
Bu koHTpoOJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 9K3aMEH

5. CoaepkaHue TUCHMIITIMHBI

O0beM ayTUTOPHBIX 3aHATUN O BUIaM B

pa;fena HaumenoBanue Pa3aciioB TUCHUIITIMHBI Jacax

Bcero JI 113 JIP
1  |ATOMHO-KpPUCTAITINYECKOE CTPOEHUE METAIIJIOB 5 1 0 4
’ Jlebopmariusi, pa3pynieHue 1 MEXaHUYECKHE CBOMCTBA 9 3 0 6

METaJJIOB

3 |®a3oBble NPEBpALICHUS U CTPOCHUE CIIABOB 5 3 0 2
4 |CrnaBbl Kelie30—yTIIepoT 7 3 0 4
5  [Teopus Tepmuueckoil 00pabOTKU CTAITN 8 6 0 2
6  [Texnonorus TepmMuueckoil 00pabOTKU CTaIN 8 4 0 4
7 (IloBepXHOCTHOE YIIPOYHEHUE CTAIIN 2 2 0 0




CrenuannHbIE CTaIA 8 4 0

HBCTHLIC MECTaJlJIbl U CIIJIaBbI

[a—
S
AN
S

(o)

HeMerammyeckue Marepuasl 2 2 0

5.1. Jleknun

No
ITeKIIH

Ne
paznena

HanmenoBanue Ui KpaTKOC COACPIKAHUC JICKIIUMOHHOTO 3aHATHA

Koi-
BO
4acoB

Tunbl cBA3U B TBEPABIX TenaxX. [IOHATHS 0 KpUCTATIIMYECKON PEIIETKE 1
hiieMeHTapHOU siuelike. OCHOBHBIE TUIbI KPUCTAINIMYECKUX PEIIETOK METAILIOB.
SABnenune nomumopduszMa. AHU30TPOIHS CBOMCTB KPUCTAILIOB. [leexTht
KPUCTAJJTMYECKOTO CTPOEHHUSI METAIIJIOB (J1.K.C.). BiusiHue 1.K.c. Ha CBOMCTBa
METAJIJIOB.

Yrpyras nedopmarusi. MexaHu3Mm 1miacTudeckon aedopMaiu B MOHO- U
MOJIUKPUCTAIIIMUECKUX Tenax. BiausiHue miactuueckoit redopmaryy Ha
CTPYKTYpPY U CBOMCTBAa METAJIJIOB. SIBiIeHNEe HaKIIENa. XPYIKOe U BA3KOE
paspyuenue. Siaenue xiaaHoiaomkoctu. Cxema Hodde.

VcnibITaHus Ha pacTsbKeHHE. XapaKTEePUCTUKU MEXAaHUUECKUX CBOMCTB METAJIIOB
(’k€CTKOCTb, IPOYHOCTD, INIACTUYHOCTD, TBEPJOCTD, yAapHas BA3KOCTD,
BBIHOCITUBOCTH, U3HOCOCTOMKOCTH U JIP.) M METOJIbI UX ompenenenus. [Ipouecchl,
[IPOUCXOJAIINE TP HarpeBe Ae(OpMUPOBAHHOIO METajlla: BO3Bpar 1
pexkpuctamm3anus. VX BausiHue Ha cBOMCTBA. DaKTOPHI, ONPEAEIISIONINE pa3Mep
PEKPUCTAIITN30BAHHOTO 3epHA. XOJIOHAS U TOpsYast TUIacTHUecKas ge(opMartus.

[TonsTHS cri1aBa, KOMIIOHEHTA, (Ga3bl. CocoObl BRIPaXEHUsI KOHIICHTPAIUN
cru1aBoB. Turbl a3 B METAINTMUECKUX CIIIaBaxX: TBEP/bIE pACTBOPHI (3aMELIECHUS U
BHE/IPCHHUS1), XUMUYECKUE COETMHEHHS, IPOMEKYTOUHBIE (hazbl.

(OCHOBHBIE TUIIBI JUATPAMM COCTOSIHUS JBOMHBIX cucteM. Omnpenenenrue cocTaBa u
konuuecTBa (a3 mo AuarpamMmme coctossHus. CBs3b CBOMCTB CIIaBa C AUarpaMMOi
COCTOSIHUSL.

Kparkas xapakrepucTuka (a3 B cIIaBax kejesa ¢ yriepoaoMm. Jluarpamma
COCTOSIHUS JKeJ1€30—IIeMeHTUT. DOpMHUpPOBaHHUE CTPYKTYPHI CILIABOB MpU
MEIJIEHHOM OXJIAXKICHHH.

CTpYKTypHBIE COCTaBISIONINE U CBOMCTBA YIIEPOTUCTHIX CTaNel U OeNbIX
qyryHoB. OOmias XapakTepucTuka crayiei. [locTosiHHbIE TpUMecH U X BIMSHHUE Ha
cBoiicTBa craneil. luarpamma cTabuIbHOTO paBHOBecHUs xene3o—Tpadut. Cepoie
YyT'YHBI, UX KJIacCU(PHUKanus 1o popMe rpadUTHBIX BKIIOUCHHH U CTPYKTYpe
METaUIM4eCKON OCHOBBI. Cephlii, BRBICOKOIIPOYHBIM U KOBKUM YyTYyH.

[TonsiTue o Tepmuyeckoit oopadbotke. Kiaccudukarus BHI0B TEPMUIECKOM
00paboTku. Kputnueckue ToOUku cTanu. XMMHUYECKUE SJIEMEHTHI, BXOSIINE B
coctaB craneid. Knaccudukanus nerupyronux snemenToB. Obpa3oBanme
aycTeHuTa rpu Harpese. Poct 3epHa aycrenuTa. BinusiHue pa3mepa 3epHa Ha
CBOICTBA CTaJIH; MEPErPeB U MEPEKOT.

Pacnan aycteHnTa npu oxnakaeHuH. JluarpaMma H30Te€pMUYECKUX MTPEBPAIICHUI
nepeoxJIaxkIEHHOro aycTeHuTa. [lepnuTHoe, MapTeHCUTHOE U OEHHUTHOE
[IpEBPAICHUS ayCTEHUTA. BIusHAE Nerupyonux 3J€EMEHTOB Ha IPEBPALLECHAS
aycTeHuTa. [IpeBpalieHus aycTeHnTa Ipyu HENPEpPhIBHOM oxJaxaeHnu. CBoiicTBa
IIPOMYKTOB pacnaia ayCTEHUTA.

[IpeBpalieHus Ipyu OTIYCKE 3aKAJIEHHON CTalu. BiausHue Nernpyronmx 31eMEHTOB
Ha MPOLECCHI OTIyCKa. MI3MEHeHe CBOMCTB cTayld IpH OTIIycKe. OTIyCKHas
XPYIIKOCTb.

Omxur I pona. Bunst omxwura I pona (nud¢y3noHHBIN, peKpUCTaUIN3aMOHHBIH,
s cHATUS HanpsbkeHu ). Omxur 11 poga. Buasr omxura 1 pona (mosHbIH,
HETIOJTHBIN, HOpMau3anus, CHepouTU3UPYIONTUi U T.10.).
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3akanka ctainu. Beioop Temneparypbl OXJIaXISHUS U OXJIAXAAI0IEH Cpeibl s
3aKaJIKy. 3aKaJIuBaeMOCTh U MPOKAIMBAEMOCTD; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUE HaNpsDKEHUS, BOSHUKAIOIINE TIpH 3aKanke. CriocoObl
3akajku.Hu3kuii, CpeiHUI 1 BBICOKHI OTITYCK CTalld. TepMoMexaHndecKas
obpabdotka (TMO) cramu. OcHoBHBIe BUabl TMO 1 €€ BiIusiHHE HA CBOWCTBA
CTaJH.

11

Xumuko-repmuueckas oopadotka (XTO) cranu. Llemenranus. Mexanuzm
00pa30BaHMsI LIEMEHTOBAHHOTO CJIOSI U €ro CBOWCTBa. . Tepmuueckas oOpaboTka

7  |mocie HeMEeHTAlMK U CBOWCTBA IEMEHTUPOBAHHBIX JIeTANIed. A30TUPOBAHUE.

HutpouemenTanus u nnanuposanue. pyrue suael XTO cranu. [loBepxHOcTHas
3aKaJIKa.

12

Knaccudukanus cranei mo XuMHIECKOMY COCTaBY, CTPYKTYpE U Ha3HAYEHHUIO.
MapxupoBka ctaneit. Konctpykipionusie ctaini. OcHOBHbIE TpeOOBaHMS,
MPEABABIIEMbIC K KOHCTPYKITMOHHBIM CTAJISIM. CTPOUTEIBHBIE CTAIH.
ApmMmatypHble cTand. CTanu JUisi XOJOIHOM IITAMIIOBKU. YIIy4IlIaeMble CTAJIH.
Cramu qyist XTO. Ipyxxunnsie ctanu. [logmmumnHukoBsie cTanu. MapTeHCUTHO-
cTaperolue ctaau. KOHCTpYyKIMOHHBIE CTAIH CTIEIMAIBHOTO HA3HAYEHUSI.

13

Crtanu BBICOKON M3HOCOCTOMKOCTH. CTanu AJisl KpUOTeHHBIX Temnepatyp. Cranu

8  |noBblIEHHON 00pabaTbiBaeMOCTH pe3aHneM. Koppo3noHHOCTOMKHUE CTau.

>KapOCTOI>’IKH€ CTaJIi U CIIJIaBHI. I/IHCprMeHTaHLHHe CTalIu. TBep,Z[BIe CIIJIaBBbI.

14

TepMuueckas 00pabOTKa IIBETHBIX CIUTABOB. 3aKaJIKa Ha MEePeCHIIEHHBIN TBEP I
pacTBOp u crapeHue. AnromunHuii. CriiaBel Ha ocHOBe amtomuHus. Kitaccudukanus

9  |u Tepmuyeckast 00paboTKa aJIOMUHHUEBBIX CIUIaBOB. JledopMupyembie

AJITFOMUHUCBLIC CIIJIaBbI, HC YIIPOYHACMBIC U YIIPOUHACMEIC TepMI/IquKOﬁ
00paboTKoi. JIuTeiHbIe CIIIaBHbI.

15

Mens. CrutaBel Ha OCHOBE Meu. JIaTyHH, HX CBOMCTBA, MapKUPOBKA U
npuMeHeHne. OJIOBSIHUCTBIE, AIFOMUHUEBBIE, MAPTaHIIOBUCTHIE, CBUHIIOBBIE U
OepriueBble OPOH3bI: COCTaB, CBOICTBA, MAPKUPOBKA U 00IaCTH IPUMEHEHUSI.

9 MeaHOHHUKEIEBhIE CIIIaBhl. TUTaH U €ro CBOMCTBA. KOHCTPYKLII/IOHHLIC )51

YKapOIIPOYHBIE CTUIaBbl TUTAaHA. TepMuyeckas o0paboT-Ka TUTAHA U €ro CIUIABOB.
AHTU(PUKIIMOHHBIE CIIABbI HAa OJIOBSIHUCTOM, CBUHIIOBOM, ITMHKOBOM U
AJTFOMUHHE-BOIl OCHOBE.

16

10 |Hemerannuueckue Marepraibl

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

He npenycmotpenbt

5.3. JIabopaTtopHbie padoThI

Ne
3aHATHA

Ne
paznena

HaumeHnoBaHue nim KpaTkoe cofepKaHue J1adbopaTopHoOil paboThI

Koi-
BO
4acoB

1,2

MaKpo— n MHKpOCTPYKTypHLIﬁ MCTOAbI aHaJIn3a MCTAJIJIOB U CIIJIaBOB

N

3,4

IInacTudeckas ,I[e(l)OpMaI_[I/IH METAaJJIOB U €€ BINSHNE Ha MEXaHMYSCKHE CBOMCTBA

5

PexpucTaiin3alluOHHBIA OTHKUT.

6

JInarpaMMbl COCTOSIHHSI ABOMHBIX CUCTEM

7

@da30BbIC NIPEBPALLCHNS] U CTPYKTYPa YIIIEPOIUCTBIX CTAJICH U YYyT'YHOB

8

AHaW3 TUarpaMMbl COCTOSTHUH 5KeJ1e30-yIepos

12

CeMuHap 1Mo TEOpUU TEPMUUYECKON 00pabOTKH

9

BausHue CKOPOCTU OXJIAXKJCHUSA Ha CTPYKTYPY U CBOMCTBa yrnepoz[HCToﬁ CTaliu.

10

Otnyck cranu

11

R[N || N B[R [W[N([(N|—

MapkupoBKa cTajel U 4YyTyYHOB

NN N[NNI~




16 8 o
KOHCTPYKIIHI

Bri6op MarepuaaoB U UX 00paboTKa B 3aBUCUMOCTH OT YCJIOBHH SKCIUTyaTalliu

13,14 9

Tepmuueckast 06paboTKa aTIOMUHHEBBIX CILNIABOB

15 9

MapKkHpOBKa IBETHBIX CIUIABOB

5.4. CamocrosiTesqibHast padoTa CTyIeHTa

Brimomuenune CPC

IHonsun CPC

Crucoxk nureparypsl (C yKazaHueM
pasnenos, IaB, CTpaHUIl) / CChIIKA Ha

pecypc

Cemectp

Koi-
BO
JacoOB

Pedepar o pazneny "Hemerammnueckue
Marepuaib”

1. Jlaxtun, FO. M. MarepuanoBenenue
YueOHUK JUTsl BTY30B. - 3-€ U31l., mepepad. u
nomn. - M.: MammHocTpoenue, 1990. - 528 c.
wi. yactsb I, ctp. 434-520 unu 2. ConHues,
1O. I1. MarepuanoBezenue Yueb. s By30B
110 METAJUTYPT., MAIIUHOCTPOUT. U
oOmerexH. crenuansHocTsaM FO. I1.
Connnes, E. U. [Ipsaxun. - 3-e us..
nepepab. u gom. - CI10.: Xumunznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-
664

3yueHne MapKUpOBOK CTaJIel, YyI'YHOB,
[BETHBIX METAJIJIOB U CILJIaBOB

MatepuanoBeneHue: yaeOHoe mocodue K
naboparopubsiM padotam /M.B.JlanuHa,
B.JI.Wnbuues, A.C.Co3bikuHa.— UeasOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.46-54 u
73-78

12

I/I3yquPIe MMponeCcCOB KpUCTAJLNIN3alluH
PKCJIC30-YITICPOAUCTHIX CIIJIABOB 3a/ITaHHOTO
coCTaBa

MatepuanoBeneHue: yaeOHoe mocodue K
naboparopusiM pabotam /M.B.Jlanuna,
B.JI.Wneuues, A.C.Co3bikuHa.— UeasOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.27-46 win
T1I000M HCTOYHUK M3 CITHCKA OCHOBHOM

I TEPATYPBI

11

Pedepar no pazneny "l{BeTHbIE MeTANIBI U
CILJIaBbl"

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

Pedepar "KoHCTpYyKIIMOHHBIE CTaH U
cruiaBbl"

1. JTaxtusn, FO. M. MarepuanoBenenue
Y4eOHUK JUTsl BTY30B. - 3-€ U311., nepepad. u
nom. - M.: MammnocTtpoenue, 1990. - 528 c.
wi., asa XIV crp. 252-312 nmm 2.
Comnnnes, 0. [1. Martepuanosenenue Yueo.
U1 By30B T10 METAJUTYPT., MAIIUHOCTPOUT. U
oOuietexH. cnenuanabHocTaM HO. I1.
Connues, E. U. [IpsaxuH. - 3-e u3..
nepepab. u gomn. - CII6.:

10

IloaroTroBka K KOJUIOKBHUYMaM U 5K3aMCHY

JIt000¥1 MICTOYHUK U3 CIUCKA OCHOBHOM

TUTEepaTyphl

20,5




6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

No | Ce-
KM|mectp

Bun
KOHTPOJISI

HasBaunue
KOHTPOJIBHOTO
MEPOIPUATHUS

Bec

Makc.
Oamt

HOpSII[OK HAYMCJICHUS 0aJIJIOB

Yuu-
THIBA-

eTcs B
ITA

Texymmii
KOHTPOJIb

Pedepar mo nBeTHBIM
MeTaJjljiaM U CIIaBaM

0,3

Pecdepar orieHMBaeTCs CIeIyOIUM
obOpazom: 4 Garia - 3a TIyOOKO
packpeiTyto TeMy. Hcnonb3oBaHo
T0CTAaTOYHOE KOJTHMYECTBO
uTeparypsl 0 IPEeAIoKEHHON TeMe.
3 G6amna - TeMe pedepaTsl pacKphITa,
HO HCIIOJIb30BaHO HEJIOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX
HMCTOYHHUKOB. 2 Oaja - Tema
pedepara packpeiTa pparmMeHTapHO,
noBepXHOCTHO. () GansioB - pedepar
HE MPEJICTABIICH JUIsl IPOBEPKH.

OK3aMCH|

Texymumii
KOHTPOJIb

Pedepar o
HEMETaJITTYECKUM
Marepuaiam

0,3

Pedepar orienuBaeTcs Cieayronmm
obpa3om: 4 Oanna - 3a yOoKo
packpeITyio TeMy. Mcmonb3oBaHo
T0CTaTOUYHOE KOJIMUYECTBO
IuTeparypsl 10 MPEUI0KEHHOW TEME.
3 Ganna - Teme pedepaTsl pacKpbITa,
HO MCTIOJIb30BaHO HEJIOCTATOYHOE
KOJIMUYECTBO JINTEPATYPHBIX
VMCTOYHMKOB. 2 OaJia - Tema
pedepata packpbiTa (hparMeHTapHO,
moBepxHOCTHO. () 0aymioB - pedepar
HE MPEeJICTaBIICH JUIsl TPOBEPKH.

OK3aMCH

Texymmii
KOHTPOJIb

Pedepar no
KOHCTPYKIIHOHHBIM
CTaJisIM

Pedepar oreHrBaeTCs CIeIyOIIM
obpa3om: 4 Oasia - 3a ITyOOKO
packpeITyto TeMy. Mcmonb30BaHo
JOCTaTOYHOE KOJIUYECTBO
TUTEepaTypsl 10 TPEITI0KEHHON TeMe.
3 Gaya - TeMe pedepaTsl pacKphITa,
HO WCIIOJIb30BaHO HEJIOCTATOYHOE
KOJTMUYECTBO JINTEPATYPHBIX
HMCTOYHUKOB. 2 Oaja - Tema
pedepara packpbiTa hparMmeHTapHO,
moBepXxHOCTHO. () 6amioB - pedepar
HE MTPECTAaBIICH IS TIPOBEPKH.

OK3aMCH|

Texymmii
KOHTPOJIb

KonnokBuym no
IUIACTHYECKOM
nedopMaluu u

pEeKpUCTAILITU3AIIIT

KoJ1s10KBUyMBI IIPOBOAATCS Ha
TabopaTOpHBIX paboTax Mmocie
M3y4YEHUs! COOTBETCTBYIOILIETO
pazzaena Kkypca. Kaxxiplii KOJUIOKBUYM

cofepxut 1o 8 Bonpocos Ilpu

OK3aMCH|




OILICHKE MCIOJIBb3YETCs CIAeAYIOmast
[IKaJIa: 32 KaXKIbI MpaBUIIbHBIN
orBeT 1 Oayut.

Texymmii
KOHTPOJIb

KomnnokBuym mmo
YKEJIE30yTIIEPOAUCTHIM
CIUIaBaM

KonmokBryMbI pOBOASTCS Ha
TabopaTOpHBIX paboTax Mocie
M3y4EHUs] COOTBETCTBYIOILIETO
pazzaena kypca. Kaxiplii KOJUIOKBUYM
cofepxut 1o 8 Bonpocos IIpu
OIICHKE MCTIONB3YETCS CIIEAYIOast
[IKAJIA: 32 KaXIblii MPaBUJIbHbBIN
otBeT 1 Ga.

OK3aMCH|

Texymumii
KOHTPOJIb

Komnoksuym 1o
TEPMUYECKOMN
00OpaboTke

KoJITOKBUYMBI TIPOBOZISITCS HA
mabopaTopHbIX paboTax mocie
M3yUYeHHSI COOTBETCTBYIOIIETO
paszena kypca. Kaxaplit KOIIIOKBUYM
cofiepkut 1o 8 Bonpocos Ilpu
OLIEHKE UCIIOJIBb3YEeTCs CIIeyromas
[1KaJIa: 34 KaXK/IbIH IPaBUIIbHBIN
otBeT 1 Oam.

OK3aMCH

Texymmii
KOHTPOJIb

[T1ucerMeHHbIH onIpoc

13

CTyzneHT noiay4yaeT KapToUuKy B
COOTBETCTBUU C KOTOPOH
HeoOxoaumMo paciudpoBars 12
MapoOK CTajed U 4YyT'yHOB U 110
[PUBEIEHHOMY XUMUYECKOMY
COCTaBy M OJIHY CTaJb 3aIlIU(PPOBATH.
[IponomxuTenbHOCTH onpoca - 30
MUHYT . 3aJJaHU€ OLIEHUBACTCS
cleqyromuM o0pa3oM: 3a KaxIyro
MPaBUIIHLHO BBIIIOJHEHHYIO
pacmupoBKY WIH 3alIHPPOBKY
MapKH CIUIaBa MpucBanBaeTcs 1
Oasn.

OK3aMCH

JlaGopaTtopHas
pabora

3ammura
1abopaTopHBIX paboT
o 1 pasneny

JlaGopaTopHbIie pabOTHI
"[Mnactrueckas nedopmMarus
MeTtayoB" u "
PexpucTamin3almoHHbIA OTKUT"
B3aMMOCBSI3aHbI U 3alUINAI0TCS
OJTHOBPEMEHHO. 3aluTa
1abopaTOpHBIX PadboT
OCYIIECTBIISICTCS WHINBUIYAIBHO.
OneHunBaeTcs NpaBUIbHOCTD
BBIBOJIOB M OTBETHI Ha BOIIPOCHI (TPHU
BOITPOCA).

OOmwmii 6asut mpu oLeHKe
CKJIa/IBIBAETCS U3 CIEIYIOIINX
roKazaresen

- BBIBOJIbI JIOTUYHBI K 0OOCHOBAHHI -
1 Gann

- IpaBWJIbHBIN OTBET Ha OJIMH BOMPOC
-1 Gann

OK3aMCH|

Texymmii
KOHTPOJIb

Omnpoc no xenes3o-
YIJIEPOJUCTBIM
CIUIaBaM

Ornpoc ocyuiecTBiIseTcs
WHIUBUIYaTbHO. OLIEHUBAETCS
[MPaBUILHOCTh OTBETOB HA BOIIPOCHI.
3anarorcs 4 Bonmpoca 13 nepeyHs,

nmeronierocs B PIT/I.

OK3aMCH|




cnonb3yercs moka3aress:
MpaBWIbHBIN OTBET Ha 1 Bompoc - 1
Oan

10

JlaGoparopHas
pabora

3amura
nabopaTopHOM
paboTsl 1o 4 pazneny

3amura 1abopaTopHON pabOThI
"BnustHue CKOpOCTH OXJIAXKIEHNE Ha
CTPYKTYpY U CBOMCTBa cTaaun"
OCYUIECTBIISIETCS UHIANBUAYAIbHO.
OneHuBaeTcs MPaBUIBLHOCTD BHIBOJA
1 OTBETHI HAa BOIIPOCHL. 3a1Ar0TCS TPU
BOIIpOCA.

OO6mwmit 6anmn mpu oIeHKe
CKJIa/IBIBAETCS U3 CIEAYIOIINX
[TOKa3aTeIICH:

- BBIBOJIBI JIOTUYHBI U OOOCHOBAHBI -
1 6ann

- IpaBUJIbHBIN OTBET HA OJIUH BOIIPOC
- 1 Gann

DK3aMCH

11

JlaGoparopHas
pabora

3amura
nabopaTopHOM
paboThI 10 4 paznemny

3amuTa J1abopaTopHON PabOTHI
"Otmyck cTanu" ocyIecTBIsAeTCs
nHANBUAYaIbHO. OlieHnBaeTcs
[IPaBUIBHOCTH BBIBOJA U OTBETHI HA
BOIPOCHL. 3a/1al0TCS TPH BOIIPOCA.
OOwwmii 6amt mpu oLeHKe
CKJIa/IbIBAETCS U3 CIEIYIOINX
[MOKa3aTelen:

- BBIBOJIbI JIOTUYHBI U1 0OOCHOBAHBHI -
1 6asn

- IpaBUWJIbHBIN OTBET Ha OJIMH BONPOC
- 1 Gann

OK3aMCH

12

Texymuit
KOHTPOJIb

MapkupoBKu
[[BETHBIX METAJJIOB

12

CTyzneHT noiay4yaeT KapTo4uKy B
COOTBETCTBUU C KOTOPOH
HeoOxoaumMo paciudpoBars 12
MapOK IIBETHBIX METAJIOB U CIUIABOB
Ha UX ocHOBE. [IpoIoIKUTENBHOCTH
onpoca - 30 MuHyT . 3aaHue
OLICHHUBAETCS CIEIYIOIINM 00pazoM:
3a Ka)Kyt0 NPaBUIbHO
BHITIOJTHEHHYIO paciin(poBKy MapKu
CIuIaBa IprcBauBaeTcs 1 6a.

ODK3aMCH

13

JlaGopaTtopHas
pabora

Tepmuueckas
o0paboTka
AJIFOMMHHEBBIX
CIUIaBOB

3amura 1aboparopHoOl paboThI
OCYIIECTRIISICTCS WHINBUIYaIBHO.
OL[CHI/IBaCTCSI HpaBI/IHBHOCTB BbIBOJAA
W OTBETHI HAa BOIIPOCHI. 33JIAl0TCS TPH
BOTIpOCA.

OO6mwmit 6anm npu oreHKe
CKJIaAbIBACTCs U3 CJICIIYIOH_[I/IX
MoKa3aTesIei:

- BBIBOJbI JTIOTUYHBI U 06OCHOBaHBI -
1 Gamn

- HpaBHHBHbIﬁ OTBET HA OAUH BOHpOC
- 1 6ann

OK3aMCH|

14

IIpome-
KyTOUHAas
aTTecTanus

9K3aMCH

OK3aMCH IPOBOAUTCA B IMCbMCHHOM
BUJIC; B OMJIETEe 5 BOIPOCOB, BpeMs
1,5 4. mocie npoBEpKH OTBETOB
[IPETO/IaBaTENb MOKET 3a0aTh

OK3aMCH




Oamn 5.

YTOUHSIOIINE BONPOCHL. Pe3ynbraTsl
OLIEHUBAIOTCA CIEAYIOUIMM 00pa3oM:
3a Ka)kJbpli IPaBUIIbHBIN OTBET
npucBanBaercs 1 6amr. Bec
MEpOIPUATHS 1, MaKCUMaJIbHBIN

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

Bun
IIPOMEXKYTOYHON [Ipouenypa nposeneHus Kpurepun
OILICHUBAHUS
arTecTaluu
[Ipu orileHUBaHUM pE3yabTATOB YUEOHOM 1EeATENBHOCTU
oOyyaromierocs 1o AUCHUIIIMHE UCIIONb3yeTCs 0auIbHO-
pPEUTHHIOBAs CCTEMa OLICHUBAHUS PE3yIbTaTOB yueOHOM
JeSTeIbHOCTH 00yJaromuxcst (yTBepkKaeHa MpuKa3zoM pextopa No
179 ot 24.05.2019 r. (B penakuuu npukaszos ot 10.03.2022 Ne 25-
13/09, ot 02.09.2024 Ne 158-13/09). Peiitunr oOyuarormierocst mo |B cOOTBETCTBUU C
9K3aMEeH JTUCIUTUITMHE OTIPEIEIISIETCS IO pe3yJibTaTaM TEeKYIIEro KOHTpod. |mi. 2.5, 2.6
[Tpu HanMuMM y CTy/IeHTa MPOXOAHBIX OaiToB 10 Kaxkaomy KPM, |[Tonoxenus

ucxojs u3 petuara 60% , CTyIEHT MmoxyJaer 3a4et 6e3
JOTIOJTHUTEBHOTO coOecenoBanus. CTyICHT BIpaBe MPUITH Ha
9K3aMCH JIA YIIY4YIICHHA CBOCTO peﬁTHHFa " NOJIYYUTH OLCHKY I10

dopmyne Rd = 0,6Rtek + 0,4Rma + Rb. ¢ yuetom tekyiero
KOHTPOJISI M 0AJIJIOB 3a MIPOMEKYTOUHOE HCIIBITAHUE.

6.3. ITaciopTt ¢goHIa OLIEHOYHBIX CPEACTB

KommereHn

Ne KM

Pesynbrarel 00yueHus

O(10|11]12{13|14

OIIK-1

3HaeT: GU3NUECKYIO CYIIHOCTh SIBICHUHN, MPOUCXOASIINX B

MaTepHasax Ipy BO3AEHCTBUN Ha HUX PA3TUYHBIX (GaKTOPOB +

B YCJIOBHAX UX DKCINTyaTalluH

OIIK-1

YMeeT: GU3NYecKyto CyUIHOCTD SBJICHUI, MPOUCXOISAIINX B
MaTepHasax Ipy BO3ACHCTBUM Ha HUX PA3TUYHBIX (PaKTOPOB
B YCJIIOBHSIX UX DKCIUTyaTalluu

OIIK-1

VMeeT npakTUYeCKU OMBIT: UCIIONIb30BAHUS CITPABOYHBIX
MaTepHasoB, IPOrpaMM U UH(OPMAIIMOHHBIX PECYpPCOB MPH
BbIOOpE MaTepUasoB ISl U3/IETHUI pa3TUYHOTO Ha3HAYCHHS

OIIK-5

3HAET: 3aKOHOMEPHOCTU (POPMUPOBAHUS CTPYKTYPBI

MaTepHasoB MPU 3aTBEpAECBaHUY, UIACTUYECKON AepopMaIuu .
1 TepMUUeCcKoil 00padoTke

OIIK-5

'YMeeT: ycTaHaBIIMBATh B3aUMOCBSI3b KOMILIEKCa (PU3HKO-

MEXaHUYECKUX CBOWCTB CO CTPYKTYpPOM

OIIK-5

lMeeT mpakTUYeCKH OMBIT: pallMOHAJILHO BBIOUPATh
MaTepHabl s 00ecredeHus IPOYHOCTH, Ha/Ie)KHOCTH U It

TOJITOBEYHOCTHU U3IEINN

_|._

TumnoBbie KOHTPOJIBHBIC 3aIdHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
IMPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe 1 MH(OPMAIIMOHHOE O0ecnedeHue TUCIUIIIMHBI




IleyaTHast ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
1. Jlaxtun, 0. M. MarepuanoBenenue Y4eOHUK I BTYy30B. - 3-€¢ U3I.,
nepepad. u jom. - M.: Mammuuoctpoenue, 1990. - 528 c. ui.
2.  Connues, O. I1. MarepuanoBegenue Yue0. At By30B 10 METAJLUTYPL.,
MaIIMHOCTPOUT. U o0mieTexH. cneruaibHocTsIM FO. [1. Comnnes, E. U. Tpsaxun. - 3-
e u3l.. nepepad. u pom. - CI10.: Xumusznar, 2004. - 734, [1] c. un.
3. MarepuanoBeaenue Yue6. nus ry3oB b. H. Apzamacos, 1. N.
Cunopum, I ®@. Koconanos I'. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
W3J., ucup. u aom. - M.: Mammnoctpoenue, 1986. - 383 c. ui.

6) OononHumenbHas IUumepamypa:

1. Temnep, FO. A. Marepuanosenenue Yue6. mocooue st By3oB Ilon
pen. A. I. Paxmragra. - 6-e usg., nepepad. u gom. - M.: Metamryprus, 1989. - 456
C. M.

2. Tynses, A. I1. UactpymenTanbnbie 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. Kypasnes, B. H. MammnocTtpourensHbie cranu Tekct CripaBoyHuK B.
H. XKypasnes, O. 1. Hukonaesa. - 4-e uza., nepepad. u gom. - M.:
Mammnoctpoenue, 1992. - 480 c. uin.

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

8) omeuecmeenHvle U 3apyOeHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs 8 budiuomexe:
1. MerannoBenenue u TepMuIecKas 00paboTka METaIIIOB
2. MamuHocTpoeHue

2) MmemoouuecKue yKasaHus 0 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. MarepuanoBenenue: yueonoe nmocoore/ X.M.MbOparumos,
B.N.®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B.M.®unaros, H.A.Illa0ypoga. - Yensounck: M3a-so FOYprY. 2010.-38c.

JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs JOKYMEeHTAIlUsA

HanmenoBanue
No Bux peeypeas | bubnuorpaduyeckoe onrcanue
JTUTEPATyphl | DIIEKTPOHHOMN
dbopme
OCHOBHAS DnexTpoHHBIA |[MarepuanoBeaeHue: yueonoe nocooue /M.A.Cmupnos, K.}O.Okwuiies,
1 TenaTYDA KaTaJjor X.M.U6parumos, 0. J1.Kopsirun: M3a-so FOYpI'Y, 2005. -U1.-139c.
patyp I0Vpl'y http://www.lib.susu.ac.ru/ftd?base=SUSU _METHOD&key=000351794
.. [LLIaGyposa, H. A. Marepuanosenenue Y. 2 : Hemeraminueckue
DIEeKTPOHHBIN ]
JlomonHUTETbHAS MaTepuabl : yued. mocodue JIisi MAIIUHOCTP. ¥ METAJUTYPr.
2 KaTajaor N
muTeparypa [OYpLY cnernuanbHocTei.- Yensounck : U3n-so IOYpl'Y |, 2011.-Y.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD 1 &key=000553245




SIEKTDOHHLI MartepuanoBeneHue: yaeOHoe mocooue k 1aboparopHeiM paboTam
JlomonauTeapHASA p /11.B.Jlartnna, B.JI.nenues, A.C.Co3piknHa.— Yensounck: M3a-Bo
3 KaTajor
nuTeparypa IOVOTY OYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

1. Microsoft-Windows(6eccpodHo)

2. Microsoft-Office(6eccpouno)

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

[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHWUTU PAH(Geccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecrieyeHne Q1 CIUTLTHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bun zangaruii . I_l IIpelyCTaHOBICHHOE IPOrpaMMHOE 00eCTieYeHIE, UCTIONB3YEeMOe I Pa3IMUHbIX
YA BUJIOB 3aHATUN

YyeOHast 1abopaTopusi MaTepHaOBEICHUSI, OCHAIIEHHAS: — TICYaMU JIJIsl HarpeBa
o0pa31oB; — TBepAoMepamu bpunens u Poksernia; — pyyHbIMU TPOKATHBIMU
cTaHaMH; — MeTayuiorpadguueckumu Mukpockornamu. 2. [lnakarer u honuun
JlaGopatopusie [230a |(kogoTpaHCIIapaHThl) 0 OCHOBHBIM pasnenaM kKypca. 3. Komiekuus

3aHATUSA (1) [makpouumpoB 1 u310MOB. 4. Moaenu KpUCTALNTNYECKUX PEIIETOK METAIJIOB. 5.
Paznarounsiii marepuai no reme «CIuiaBsl xkene3o—ymiepon». 6. Metoguueckue
mocoOus k 1aboparopHbiM pabotam. 7. KoHTpoNbHBIEC 3a/1aHUs IO OCHOBHBIM
paznenam Kypca. 8. YueOHble KHHO(DUIBMBI.

Jlexun ayIUTOPHsI, OCHAIICHHAs MYJIbTUMEINIHBIM IPOEKTOPOM




