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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: (PU3NUECKYIO CYIIHOCTh SIBIICHUH,
MPOUCXOASIINX B MaTEpUaIax Npu BO3ACUCTBUN HA
HUX Pa3INYHbIX (PaKTOPOB B YCIOBHSIX
MMPOM3BOJICTBA U SKCITyaTalliy U BIIUSIHUE ATUX
SIBJICHUI Ha CBOMCTBAa MATEPUAJIOB

'YMeEET: 10 3aBUCUMOCTH MEXIY COCTaBOM,
CTPOEHHUEM U CBOICTBAaMHU MaTepHAJIOB Ha3HAYaTh
[Pa3ITUYHBIC CIIOCOOBI YIPOYHECHUS MAaTePHATIOB,
00eCrevunBaoIIUX BICOKYIO HAIEKHOCTD U
TOJITOBEYHOCTH JIETAJIEN MAllMH, MTHCTPYMEHTA U
PYTUX U3IEIIAN

lMeeT npakTHUeCKUN OMBIT: MOHATUAMH 00
OCHOBHBIX I'pyIIax METaNINYECKUX U
HEMETAJUIMYECKUX MaTEPUAJIOB, UX CBOMCTBAX U
001acTAX MPUMEHEHUS

OIIK-5 CriocoOeH paccuyuThIBaTh 3JIEMEHTHI
HHEPreTUYECKHUX MAIINH U YCTAaHOBOK C YUETOM
CBOMCTB KOHCTPYKIITMOHHBIX MaTepUAIIOB,
JMHAMUYECKUX U TEIUIOBBIX HArPy30K

3. MecTo nucuumiudsbl B cTpykrype Ol BO

[Tepeuens npenmIecTBYOMUX AUCIUILINH, [TepeueHp MoCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT yueOHOro IiaHa BUJIOB paboOT

1.0.20 TepmoguHaMuKa U TEIJIOTEXHUKA,

1.0.15 ConpoTtuBieHue MaTepHaios,

@®J1.03 TexHOIOrus KOHCTPYKLIMOHHBIX MaTEPHAJIOB,
1.0.16 deramm marmumH

Her




Her

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,IIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA
MpCAMICCTBYIOIMUX JUCHUIIINH:

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmast TpyI0€eMKOCTh JUCHIUILUIMHBI COCTaBIsAeT 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboTHI
Pacnipenenenue
Bcero 110 CEMECTpPaM B 4acax
Bun yueGHOM paboTHI
4acoB Homep cemectpa
1
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTuueckue 3aHsITHs, CEMUHAPHI U (WIIH) JPYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
JlaGopatopusbie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 69,5 69,5
N3yuenne MapKupOBOK CTajIeH, YyTYHOB, IBETHBIX METAJIJIOB 12 12
U CILJIaBOB
Pedepar no pazneny "Hemeramnuueckue matepuais” 8 8
Pedepar o pazneny "LIBeTHBIC METAIITBI U CIIIABHI" 8 8
Pedepar "KoHCTpyKIIMOHHBIE CTaIH U CIUIABHI" 10 10
[ToaroroBka K KOJUIOKBUYMAaM U 3K3aMEHY 20,5 20.5
N3ydenne npoueccoB KpUCTAIIIU3ALUH JKEIE30- 1 1
YIJIEPOJUCTHIX CIIABOB 33JaHHOTO COCTaBa
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 10,5 10,5
Bua koHTposs (3adet, qud.3avueT, IK3aMeH ) - JK3aMeH

5. Coneprxkanue TUCHMILIIMHBI

OO0beM ayIUTOPHBIX 3aHATHI MO BUJIaM B

pa;;i:na HaumenoBanue pa3aenoB IUCHUILIMHbI Jacax

Bcero JI I13 JIP
1  |ATOMHO-KpHUCTAUIMYECKOE CTPOCHHE METAIIIIOB 5 1 0 4
5 [lehopmariusi, pa3pylieHue 1 MEXaHUYECKHE CBOICTBA 9 3 0 6

METaJIJIOB

3 |Pa3oBbIe IPEBpPALIECHNS U CTPOCHUE CILUIABOB 5 3 0 2
4 |CnnaBbl Kene30—yniepos 7 3 0 4
5 |Teopus TepMUYeCcKoil 0OpabOTKU CTaIn 8 6 0 2
6 |TexHonorus TepMuuecKoil 00pabOTKH cTanu 8 4 0 4
7  (lloBepXHOCTHOE YNIPOUYHEHUE CTAIN 2 2 0 0
8  |CnenmanbHble cTanu 8 4 0 4
9  (LiBeTHBIC METAILIBI U CILIABHI 10 4 0 6
10 |Hemerannmueckue mMarepuabl 2 2 0 0




5.1. Jleknun

No Ne
JICKIIMH[pa3iena

HaumenoBanue uimn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Tunbl cBA3U B TBEPABIX Tenax. [IOHATHS O KPUCTAIIIMYECKOW PEIIETKE U
hiieMeHTapHOU siuelike. OCHOBHBIE TUIbI KPUCTAINIMYECKUX PEIIETOK METAILIOB.
SBnenue monmuMopdusmMa. AHU30TPOIHUS CBOMCTB KpUCTAILIOB. JleheKThl
KPUCTAJTHYECKOTO CTPOSHUSI METAILIOB (11.K.C.). BiusiHue 1.K.C. Ha CBOICTBa
METAJIJIOB.

Yrpyras nedopmanivs. MexaHu3M IaCTHICCKOH JTeopMauy B MOHO-
MOMUKPUCTAITUNYECKUX TelaxX. BiusHue miactuueckoil nedopmanuu Ha
CTPYKTYPY U CBOMCTBA METAJLIOB. SIBlIeHNE HAKIIENa. XPYIKOE U BA3KOE
paspyuenue. Siaenue xiaaHoiaomkoctu. Cxema Hodde.

VcnipiTaHus Ha pacTsiKeHHe. XapaKTepUCTHKU MEXaHUYECKUX CBOMCTB METAJIJIOB
(>k€CTKOCTb, IPOYHOCTBH, INIACTUYHOCTD, TBEPJOCTD, yAApHas BA3KOCTD,
BBIHOCIIUBOCTH, U3HOCOCTOMKOCTH U JIp.) M METOJIbI UX orpenenenus. [Ipouecchl,
MPOMCXOJIAIINE TIPU HarpeBe 1e(hopMUPOBAHHOTO METaJlIa: BO3BPAT U
pexpuctamn3anus. Fx BiusHue Ha cBoiicTBa. DakTOPbI, OMpeNesaIoNIie pa3Mep
PEKPUCTAIIIM30BAHHOTO 3epHa. XOJIOIHAS U TOpsYast IIacTHUecKas ae(opmMarius.

[TonsTHs criaBa, KOMIOHEHTA, Ga3bl. CocoObl BRIpaXKEHUsI KOHIICHTPAIUU
cru1aBoB. TuIbl a3 B METaINIMUECKUX CIIJIaBaX: TBEP/bIE pACTBOPHI (3aMELICHUS U
BHE/IPCHHUS1), XUMUYECKUE COCTUHEHMS, IPOMEKYTOUHBIE (hazbl.

(OCHOBHBIE TUIIBI JUATPAMM COCTOSIHUS JBOMHBIX cucteM. OnpeneneHrue cocTaBa u
KoiauuecTBa (a3 mo AuarpamMme coctosiHus. CBs3b CBOMCTB CIUIaBa C AUarpaMMoOi
COCTOSIHUSL.

Kparkas xapakTepucTtika ¢a3 B CIUIaBax jkeesa ¢ yrepoaom. luarpamma
COCTOSIHUS JK€J1€30—I1eMEHTUT. DOpMHUPOBaHUE CTPYKTYPHI CILIABOB MpU
MEUIEHHOM OXJIaXKICHHH.

CTpYyKTypHBIE COCTABIISIONINE U CBOMCTBA YIIEPOJUCTBIX CTallel U OeNbIX
qyryHoB. OOuias xapakTepucTuka crayiei. [locrosiHHbIE IpUMecH U X BIMSHUE Ha
cBoiicTBa crazneil. luarpamma cTaOuiIbHOTO paBHOBecHs xene3o—Trpadput. Cepoie
YyT'yHBI, UX KJIacCU(pHKanus 1o popme rpadUTHBIX BKIIOUECHHI U CTPYKTYpe
METaJUIM4eCKON OCHOBBI. Cepblii, BRBICOKOIIPOYHBIM U KOBKUM YyTyH.

[TonsiTue o Tepmuyeckoit oopadbotke. Kiaccudukanus BHI0B TEPMUIECKOM
00paboTku. Kputnyeckue ToUku cTanu. XMMHUYECKUE 3JIEMEHTHI, BXOSIINE B
coctaB crayieid. Knaccudukanus nerupyronux snemenToB. Obpa3oBanue
aycTeHuTa rpu Harpese. PocT 3epHa aycteHura. Biusinue pasmepa 3epHa Ha
CBOWCTBA CTaJIM; TIEPETPEB M MTEPEIKOT.

Pacnian aycteHnTa npu oxnaxkaeHud. JluarpaMma H30Te€pMUYECKUX MTPEBPALLCHUI
nepeoxJIakIEHHOro aycteHuTa. [lepnuTHoe, MapTeHCUTHOE U OEHHUTHOE
[IPEBPALCHUS ayCTEHUTA. BIusHAE Nerupyomux 3J€EMEHTOB Ha IPEBPALLECHUS
aycTeHuTa. [IpeBpalenus aycTeHnTa Ipyu HENpephIBHOM oxJaxaeHuu. CBoiicTBa
IIPONYKTOB pacnaia ayCTeHUTA.

[IpeBpanieHus Ipy OTIYCKE 3aKAJIEHHON CTalu. BiausHue Jerupyronmx 3IeMEHTOB
Ha MPOLIECCHI OTIIyCKa. MI3MEeHeHe CBOMCTB cTajld IpU OTIIycKe. OTIyCKHas
XPYIIKOCTb.

Omxur I pona. Bunst omxwura I pona (qudQy3noHHBINA, peKpUCTAUIN3aMOHHBIH,
s cHATUS HanpsbkeHui ). Omxur 11 poga. Buasr omxura Il poxa (mosHbI,
HETIOJIHBIN, HOpMaIu3anus, cPepouIu3Upy MUl U T.11.).

10 6

3akanka crainu. Beibop Temneparypsl OXJIaKICHUS U OXJIaKIArOIe cpebl s
3aKaJKu. 3aKaJIMBa€MOCTh M IIPOKAIMBAEMOCTD; (DaKTOPBI, BIUAIOIINE HA HUX.
BHyTpeHHMe HanpsHKeHUs!, BO3HUKAIOIIUE MpH 3aKkaiike. CrocoOsl

3akaJku.Hu3kuii, cpeTHUI M BBICOKHI OTITYCK CTajd. TepMoMexaHndecKas




ob6pabdotka (TMO) cramu. OcHoBHBIe BUabl TMO 1 €€ BiusiHHE HA CBOWCTBA
CTaJIH.

11

Xumuko-repmuueckas oopadotka (XTO) cranu. Llemenranus. Mexanuzm
00pa30BaHMsI LIEMEHTOBAHHOTO CJIOSI U €ro CBOWCTBa. . Tepmuueckas oOpaboTka
[OCJI€ [IEMEHTAIMN U CBOMCTBA IEMEHTUPOBAHHBIX AeTaneil. A30THpOBaHUE.
HutpouemenTanus u nnanuposanue. pyrue suasl XTO cranu. I[loBepxHOocTHas
3aKaJIKa.

12

Krnaccudukanus cranei mo XuMHYECKOMY COCTaBY, CTPYKTYpE U Ha3HAYEHHUIO.
MapxupoBka ctaneil. Konctpykipionusie ctaini. OcHOBHbIE TpeOOBaHMs,
MPEABABIIEMbIC K KOHCTPYKITMOHHBIM CTAJISIM. CTPOUTEIBHBIE CTAIH.
ApmMmatypHble cTand. CTtanu Jyisi XOJOIHOM IITAMIOBKU. YIIy4IlIaeMbl€ CTAJIH.
Cramu qyist XTO. Ipyxxunnsie ctanu. [logmmumnHukoBsie cTanu. MapTeHCUTHO-
cTaperolue ctaau. KOHCTpYKIMOHHBIE CTAIH CTIEMAIBHOTO Ha3HAYEHUSI.

13

Crtanu BBICOKON M3HOCOCTOMKOCTH. CTanu JJisl KpUOTeHHBIX Temnepatyp. Cranu
MOBBILIEHHON 00padaThiBaeMOCTH pe3aHueM. Koppo3nOHHOCTOMKHE CTaH.
JKapocTolikue cTanau u cruiaBbl. THCTpyMEHTaIbHBIC CTalu. TBepAbIe CIIIaBhI.

14

TepMuueckas 00pabOTKa IIBETHBIX CIUTABOB. 3aKaJIKa Ha MEePeChIIEHHBIN TBEP I

pacTBOp U crapeHue. AnromunHuii. CriiaBel Ha ocHOBe amtomuHus. Kitaccudukamnus

W TepMHUYeCcKas 00paboTKa aFOMUHUEBBIX CTU1aBoB. [lepopmupyembie
AJITFOMUHUCBLIC CIIJIaBbI, HC YIIPOYHACMBIC U YIIPOUHACMEIC TepMI/IquKOﬁ
00paboTkoi. JIuTeiHbIe CIITaBHbI.

15

Mens. CrutaBel Ha OCHOBE Meau. JIaTyHH, HX CBOMCTBA, MapKUPOBKA U
npuMeHeHne. OJIOBSIHUCTBIE, AIFOMUHUEBBIE, MAPTaHIIOBUCTHIE, CBUHIIOBBIE U
OepuiueBble OPOH3bI: COCTaB, CBOICTBA, MAPKUPOBKA U 00IaCTH IPUMEHEHUSI.
MenHoHMKeneBble ciuiaBbl. TuTaH u ero cBoiictBa. KOHCTpyKIIMOHHBIE U
KapONpOUHBIE CIUIaBbl TUTaHA. TepMuueckas o00padoT-ka TUTaHa U €ro CIIaBOB.
AHTH(QPUKIUOHHBIE CIJIaBBI HA OJIOBIHUCTON, CBUHIIOBOH, IMHKOBOW U
AJTFOMUHHME-BOM OCHOBE.

16

10

HemMeraimnyeckue Marepuassl

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

He npenycMoTtpenbt

5.3. JIabopaTropHbie padoThI

Ne
3aHATHSA

Ne

paszzienal

HaumeHnoBaHue nim KpaTkoe coJepKaHue J1adopaTopHoOil 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

JlnarpaMMbl COCTOSIHHSI ABOMHBIX CUCTEM

7

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

8

AHaW3 1UarpaMMbl COCTOSTHUH 7KeJ1e30-yIepos

12

CeMuHap 1Mo TEOpUU TEPMUUYECKON 00pabOTKH

9

BiusiHue CKOpoCTH OXJIaKACHHSI Ha CTPYKTYPY U CBOMCTBA yIIIEPOAMCTOM CTAJIN.

10

Otnyck cranu

11

MapkupoBKa cTajel U 4YyTyYHOB

16

Bri6op MaTepuanoB u ux o0pabOoTKa B 3aBUCUMOCTH OT YCJIOBUH IKCILTyaTallun
KOHCTPYKLUI

13,14

O] o0 [N~ |WIN[(N]|—

TCpMI/I‘{eCKa}I o6pa60T1<a AJIJIOMHHHCBBIX CIIJIaBOB

BN (NN (NN
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|MapKI/Ip0BKa LBETHBIX CILUIABOB

5.4. CamocrosiTesibHasi padoTa CTyIeHTA

Brimonuenue CPC

IToasun CPC

Crnucoxk nureparypsl (C yKkazaHUEM
paszienos, IIaB, CTPaHUIl) / CChIIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoB

l3y4ueHne MapKUpOBOK CTaJIel, YyI'YHOB,
[BETHBIX METAJIJIOB U CILJIaBOB

MatepuanoBeneHue: yaeOHoe mocodue K
naboparopusiM padotam /M.B.Jlanuna,
B.JI.UneuueB, A.C.Co3bikuHa.— UeaaOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Crp.46-54 u
73-78

12

Pedepar no pazgeny "Hemerannnueckue
Marepuabl”

1. JlaxTun, FO. M. MarepuanoBenenue
Y4eOHUK [T BTY30B. - 3-€ U311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. gactsb I, ctp. 434-520 nnu 2. ConHues,
[O. [1. MarepuanoBenenue Yue0. s By30B
[0 METAJUTYpr., MAIIUHOCTPOUT. U
oOmierexH. cuemuanbaocTsIM 1O. 1.
Connues, E. U. [IpsaxuH. - 3-e u3..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734, [1] c. nn., pasznen VIII u IX cTp.582-
664

Pedepar o pazneny "LIBeTHBIE METAILITBI U
CIJIaBbl"

1.JIaxtun, 0. M. MarepuanoBenenue
Y4eOHUK JUTsl BTY30B. - 3-€ U311., nepepad. u
nom. - M.: MammnHocTtpoenue, 1990. - 528 c.
wit. maBbl XIX-XXIII ctp. 378-422 nnu 2.
Comnnres, O. [1. Martepuanosenenue Yueo.
U1l By30B T10 METAJUTYPT., MAITUHOCTPOUT. U
oOuietexH. cnenuanbHocTaM HO. I1.
Connues, E. U. [IpsaxuH. - 3-e u3..
nepepad. u gom. - CII6.: Xumusaar, 2004. -
734,c.un. pasnen 1V, ctp. 478-538

Pedepar "KoHCTpYKIIMOHHBIE CTATN U
CIUIaBbI"

1. JlaxTun, FO. M. MarepuanoBeneHue
Y4eOHHK JUTsI BTY30B. - 3-€ H311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi., asa XIV crp. 252-312 unm 2.
Comnnnes, 0. [1. Marepuanosenenue Yueo.
1J1s1 BY30B 110 METAJLTYpr., MAITUHOCTPOUT. U
oOmierexH. cuenuanbaocTsaM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gom. - CII6.:

10

HO}IFOTOBKa K KOJJIOKBUYMaM M 3K3aMCHY

JIr0001 MCTOYHUK M3 CIIMCKA OCHOBHOM
I TEPATYPBI

20,5

V3y4yeHue mporeccoB KPpUCTAILTH3alUuH
HKEIIE30-yTIIEPOTUCTHIX CIUIABOB 33JAHHOTO
cocTasa

MarepuasnoBezieHue: yueOHoe mocooue K
nmaGopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Uens10MHCK:
W3n-o FOVpI'Y, 2013.—81c. Ctp.27-46 wimn
TI000M UCTOYHUK U3 CIIHCKA OCHOBHOM
TUTEpaTyPHI

11

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne
KM

Ce-
MecCTp.

Bun
KOHTPOJISI

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
oa

[Topsnox HaumMcieHus: 6aI0B

YVun-
THIBA-
eTCA B

[TA

Texymmii
KOHTPOJIb

Pedepar no nBeTHBHIM
MeTajllaM U CIlJlaBaM

0,3

Pedepar orneHuBaeTcs CieayrOnmm
obpasom: 4 Oanna - 3a yOoKo
packpeITyio TeMy. Mcmonb3oBaHo
T0CTaTOYHOE KOJTHMYECTBO
TTEepaTypsl 10 MPEATIOKEHHON TEMe.
3 Ganna - Teme pedepaTsl pacKpbITa,
HO WCTIOJIB30BaHO HEJIOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX
VMCTOYHMKOB. 2 Oalia - Tema
pedepara packpsita pparMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar
HE MPEJICTaBIICH JUISl TPOBEPKH.

OK3aMCH

Texymmii
KOHTPOJIb

Pedepar no
HEMETAJININYCCKUM
Marepuaiam

0,3

Pecdepar orieHMBaeTCs CIeIyomuM
oOpazom: 4 Gaia - 3a TIIyOOKO
packpbITyto Temy. Mcnonb3oBaHo
T0CTAaTOYHOE KOJTMYECTBO
UTepatypsl 0 NPeAIOKEHHON TeMe.
3 6anna - TeMe pedepaTsl pacKphITa,
HO HCIIOJIb30BaHO HEJIOCTATOYHOE
KOJTMUECTBO JINTEPATYPHBIX
HCTOYHHUKOB. 2 Oaja - Tema
pedepara packpeiTa pparmMeHTapHO,
oBepXHOCTHO. 0 GansioB - pedepar
HE MPEJICTABIICH JUISl TPOBEPKH.

OK3aMCH|

Texymuit
KOHTPOJIb

Pedepar no
KOHCTPYKITHOHHBIM
CTalIsIM

Pedepar onenuBaeTcs cieayonmm
obpazom: 4 Gaiia - 3a IyOOKO
pacKkpeITyIO TeMy. Mcronb30BaHoO
I0CTaTOYHOE KOJTHYECTBO
TUTEPaTypHI 1O MIPEITIOKCHHON TEME.
3 Oamna - TeMe pedepaThl pacKphITa,
HO WCTIOJIb30BaHO HEJIOCTATOYHOE
KOJIMUECTBO JINTEPATYPHBIX
MCTOYHUKOB. 2 Oajuia - TeMa
pedepara packpbiTa (hparMeHTapHoO,
moBepxHOCTHO. () 6aiIoB - pedepar
HE MPEJICTABIICH JUISl TPOBEPKH.

ODK3aMCH

Texymui
KOHTPOJIb

KomnokBuym mmo
IUIACTUYECKOM
nedopmaruu u

pEeKpUCTAILTU3AIIT

KomnokBruyMbI IPOBOASATCS Ha
mabopaTopHbIX paboTax mocie
M3y4YEHUs COOTBETCTBYIOIIETO
paszaena kypca. Kax bl KOJUIOKBUYM
conepkut 1o § Borpocos [Ipu
OILICHKE MCIOJIBb3YETCs CIAEAYIOast
[IKaJIa: 32 KaXIbI MpaBUIbHBIN
otBet 1 Gam.

OK3aMCH|

Texymmii

KosnokBuym 1o

KOJ'IHOKBI/IyMLI IIPOBOJATCA HA

OK3aMCH|




KOHTPOJIb

KCJIC30YTIICPOAUCTBIM
CIljlaBaM

mabopaTopHbIX paboTax mocie
M3y4eHUs COOTBETCTBYIOIIETO
paszaena Kkypca. Kax b1l KOJUIOKBUYM
conepkut 1o § Borpocos [Ipu
OILICHKE MCIOJIb3YETCs CIAEAYIOast
[IKaJIa: 32 KaXIbI MpaBUIbHBIN
otBet 1 Gam.

Texymmii
KOHTPOJIb

KonnokBuym mmo
TEPMHUYECKOMN
00paboTke

KonmokBryMbI pOBOASTCS Ha
TabopaTOpHBIX paboTax Mocie
M3y4YEHUS! COOTBETCTBYIOILIETO
pazzaena kypca. Kaxipiii KOJUIOKBUYM
cofepxut 1o 8 Bonpocos IIpu
OIICHKE MCTIONB3YETCS CIEAYIOast
[IKAJIA: 32 KaXIblii MPaBUIIbHbBIN
otBeT 1 Ga.

OK3aMCH|

Texymui
KOHTPOJIb

[TuceMeHHBIN onpoc

13

CryzneHT noiay4yaeT KapToUuKy B
COOTBETCTBUU C KOTOPOH
HeoOxoaumo pacindposars 12
MapoK CTaJieil ¥ 4YyTyHOB U 110
MPUBEACHHOMY XUMHUYECKOMY
COCTaBy U OJIHY CTaJb 3alIU(PPOBATh.
[IponomxuTenbHOCTh onpoca - 30
MUHYT . 3aJJaHH€ OLIEHUBAETCS
CJIEYIOIIM 00pa3oM: 3a KaxIyro
[IPAaBUIBHO BBIIIOJHEHHYIO
pacupoBKy WIH 3alIHPPOBKY
MapKH CIUIaBa nMpucBanBaeTcs 1
OasuI.

OK3aMCH|

JlaboparopHas
pabora

3amura
1a0opaTopHBIX paboT
no 1 pazgeny

JlabopaTopHbie pabOThI
"[Inactrueckas nedopmanus
MeTauioB" u "
Pexpuctaiyiu3alluOHHbIA OTKUT"
B3aMMOCBSI3aHbI U 3aIUIIAIOTCS
OJTHOBPEMEHHO. 3aIuTa
mabopaTopHBIX paboT
OCYIIECTBIICTCS MHANBUIYAIBHO.
OneHuBaeTcs MpaBUIbHOCTD
BBIBOJIOB U OTBETHI HAa BOIIPOCHI (TPH
BOITPOCA).

OO6mwmit 6anm mpu oIeHKe
CKJIQJILIBACTCS U3 CIETYIOIINX
rokasarejei

- BBIBOJIBI JIOTHYHEI I 000CHOBAHBKI -
1 6amn

- IPaBWJIbHBIA OTBET HA OJMH BOIIPOC
-1 6amn

OK3aMCH|

Texymui
KOHTPOJIb

Omnpoc no xene3o-
YIIIEPOUCTBIM
CcIIaBaM

Onpoc ocyuiecTBIseTCst
WMHIWBHU1YaJIbHO. OLIGHI/IBaeTCSI
[PABIJIBHOCTH OTBETOB Ha BOIPOCHI.
3anarorcs 4 Borpoca U3 MEepeyHs,
umerornierocs B PIT/I.

cnonb3yercs moka3aress:
MpaBWIbHBIN OTBET Ha 1 Bompoc - 1
Oan

OK3aMCH|

10

JlaGoparopHasi

3ammura

3anra 1aboparopHol paboThI

OK3aMCH|




pabora

nabopaTopHOM
paboThI MO 4 pazaeny

"BinsiHuEe CKOPOCTH OXJIAKIEHHUE Ha
CTPYKTYpPY Y CBOMCTBA CTAJIN"
OCYLIECTBIISIETCS NHANBUAYAJIBHO.
OneHnBaeTCs MPaBUILHOCTD BBIBOJA
1 OTBETHI HAa BOIIPOCHL. 3aJ1al0TCS TPU
BOIIPOCA.

OOumii 6art mpu oLeHKe
CKJIaJIbIBAETCS U3 CIIETYIOIUX
[MOKa3aTeleu:

- BBIBOZIBI JIOTUYHBI U OOOCHOBAHBI -
1 6ann

- IPaBUJIBHBIN OTBET Ha OJIMH BOIPOC
- 1 Gann

11

JlaGoparopHas
pabora

3amura
nabopaTropHOM
paloTsI 110 4 pazaeny

3amura 1abopaTopHON pabOThI
"OTnyck ctanu" OCyleCTBISETCS
WHANBUAYaIbHO. OlIeHUBaeTCs
MPaBUJILHOCTH BBIBOJA U OTBETHI HA
BOIIPOCHI. 3a/1al0TCs TPU BOIpOCa.
OO6mwmit 6anm mpu oreHKe
CKJIaJIBIBAETCS U3 CIIEIYIOIIUX
[MOKa3aTesen:

- BBIBOJIBI JIOTUYMHBI 1 000CHOBAHHI -
1 Gamn

- IPaBUJIHHBIN OTBET HA OJIMH BOTIPOC
- 1 6amn

OK3aMCH|

12

Texymmii
KOHTPOJIb

MapkupoBku
LBETHBIX METAJJIOB

12

CryzneHT nojay4yaeT KapTOUuKy B
COOTBETCTBUU C KOTOPOH
HeoOxoaumo pacundposars 12
MapOK IIBETHBIX METAJIOB U CIUIABOB
Ha UX OCHOBE. [Ipog0OIKUTENBHOCTD
onpoca - 30 MUHYT . 3aaHue
OLIEHMBAETCS CIEIYIOIINM 00pazoMm:
3a KaXy1o MPaBUIBHO
BBITIOJTHEHHYIO paciin(poBKY MapKu
CIIaBa npucBanBaeTcs 1 Oam.

OK3aMCH|

13

JlaGoparopHas
pabora

Tepmuueckas
obOpaboTka
AJFOMHUHHEBBIX
CILUIaBOB

3amura 1ab0opaTopHOI paboTHI
OCYIECTBIISIETCS MHIUBUIYaJBHO.
OneHuBaeTcs MPaBUIBLHOCTH BHIBOJA
1 OTBETHI Ha BOIPOCHL. 3aJ1al0TCS TPU
BOIIpOCA.

OOmwmii 6asut mpu OLeHKe
CKJIQ/IBIBAETCS U3 CIETYIOIMINX
[MOKa3aTeseu:

- BBIBOJIBI JIOTUYHBI 1 0O0OCHOBAHHI -
1 6amn

- IPaBWJILHBIN OTBET Ha OJIUH BOMPOC
- 1 6amn

OK3aMCH|

14

[Tpome-
JKyTOYHAsS
arTecTanus

OK3aMCH

HK3aMEH IIPOBOIUTCS B TMCbMEHHOM
BUJIE; B OMJIeTe 5 BOIPOCOB, BpeMs
1,5 4. mocne npoBEpKU OTBETOB
[IpernoaBaTeslb MOXKET 331aTh
YTOUHSIOIINE BONPOCHL. Pe3ynbraTsl
OLIEHUBAIOTCA CIEAYIOUIMM 00pa3oM:
3a Ka)kJbpli IPaBUIIbHBIN OTBET
npucBanBaercs 1 6amr. Bec

MeponpusITHs 1, MAKCUMaJIbHBIN

OK3aMCH|




| | | |6ann 5.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOU
arTecTaluuu

[Tpouenypa npoBeneHus

Kputepuu
OLCHUBAHUA

J9K3aMCH

[Tpu onleHNBaHUM PE3yIBTATOB YU€OHOM JeSTEIbHOCTH
00y4JaroIIerocs Mo JUCIUTUIMHE HCIIONb3yeTcs 0aibHO-
pEUTHHIOBas CUCTEMA OILICHUBAHUSI PE3YIbTaTOB YUeOHOM

JEeSITeTbHOCTH 00yJaromuxcs (yTBepkKaeHa MpruKa3zoM pekropa Ne
179 ot 24.05.2019 1. (B penakmuu nmprka3oB ot 10.03.2022 Ne 25-
13/09, ot 02.09.2024 Ne 158-13/09). Peiitunr obyuaromerocs mo
JTUCIUILTUHE OTpeesieTcsl 0 pe3yabTaTaM TEeKYIIero KOHTPOJIS.
[Tpu HaMM4MK y CTYAEHTa MPOXOAHBIX 0aioB mo kaxaomy KPM,
ucxofs u3 pedtunra 60% , CTyIeHT Moxyvaer 3a4et 6e3
JIOTIOJIHUTENBHOTO cobecenoBanusl. CTy/IeHT BIpaBe MPUUTH Ha
9K3aMEH JUIs YAYYIIEeHHUS CBOEro peHTUHTa U MOTYYUTh OLEHKY 110
dopmyne Rd = 0,6Rtek + 0,4Rma + Rb. ¢ yueTom Tekyriero
KOHTPOJIS ¥ 0aJUIOB 32 TPOMEKYTOUHOE UCTIBITAHUE.

B cooTrBeTCTBUU C
. 2.5, 2.6
[lonoxxeHus

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

OIIK-5

3HaeT: GU3NUECKYIO CYIIHOCTH SIBJICHUHN, IIPOUCXO/SIINX B
MaTepHraiax Mpy BO3JACHCTBUU Ha HUX Pa3IMYHBIX (DaKTOPOB
B YCJIOBHSIX MPOU3BOJICTBA U SKCILTyaTalluu U BIUSIHUE 3TUX
SIBJICHUI HAa CBOMCTBA MaTepHuajioB

YMeeT: Mo 3aBUCUMOCTH MEXy COCTaBOM, CTPOCHUEM U
CBOMCTBaMH MaTepUaOB Ha3HAYATh PA3TMYHBIC CITOCOOBI
OIIK-5 YIIPOYHEHUST MaTEPHUAJIOB, 00€CTICUNBAIOIINX BHICOKYIO HHH
HaJIEKHOCTh U JIOJITOBEUHOCTD JIeTajell MalllluH, UHCTPYMEHTA
W IPYTUX U3JIeTN

VMeeT npakTUYeCKUi OTBIT: MOHATUSIMU 00 OCHOBHBIX
OIIK-5 rpyInnax METaUIMYECKUX U HEMETAIUINYECKUX MaTepUaoB,
MX CBOMCTBaX M 00JIACTSAX MPUMEHEHUS

+ +

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

ITeyaTHas yuyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

Jlaxtun, FO. M. MarepuanoBenenue Y4eOHUK 111 BTy30B. - 3-€ U31.,
nepepab. u non. - M.: Mammnoctpoenue, 1990. - 528 c. ui.
Connues, 1O. I1. MarepuanoBenenue Yue0. 115 By30B 10 METaJUTYpr.,
MalIMHOCTPOUT. U 001meTexH. crnenuanbHocTsaM FO. I1. Connues, E. U. [Ipsaxun. - 3-
e u3M.. nepepad. u pom. - CI10.: Xumuznar, 2004. - 734, [1] c. u.
Marepuanoseaenue Yue6. ais Bry3oB b. H. Apzamacos, U. U.
Cunopum, I'. ®@. Koconamnos I'. ®. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucop. u aom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

1.

2.

3.




0) OononHumMenbHaAsL IUMmepamypa:

1.

I'ennep, HO.

A. MarepuanoBenenue Yue6. mocooue ais By30B [lof

pen. A. I'. Paxmranra. - 6-e u3z., nepepad. u goi. - M.: Meramnyprus, 1989. - 456

C. 1.

2.

3.

4.

I'ynses, A. I1. UuctpymenTtanbubie ctanu Crpas. A. I1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., mepepad. u gor. - M.: MammHoCTpoeHue,
1975.-272 c. un.
Kypasnes, B. H. Mamunoctpoutensnbie ctanu Texer CipaBodHuk B.
H. Kypasnes, O. 1. Hukonaesa. - 4-e uzn., nepepad. u Ao1. - M.:
Mammnoctpoenue, 1992. - 480 c. uin.

Kapega, H. T. [IBeTHbie MeTasuibl u ciuiaBbl TekeT yued. mocodue H. T.
Kapesa ; FOx.-¥Ypain. roc. yu-1, Kag. ®u3. metamioBenaeHue u pusnka TBEpIOTo
tena ; OYpI'Y. - Uenabunck: U3narensctro FOYpI'Y, 2008. - 111, [1] . u.

8) omeyecmeenHuvle U 3apyOedCHbLE JHCYPHANBL NO OUCYUNTUHE, UMerowuecs 6 bubauomexe:
MertanmioBeseHue 1 TepMudeckas 00paboTKa METaIOB
MamuHocTpoeHue

1.
2.

2) MemoouuecKue yYKazaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
Marepuanoseaenue: yueoHoe nocooue/ X.M.MOparumos,
B.M.®unaros, H.A.Illa0ypoga. - Yensouunck: U3a-so FOYprY. 2010.-38c.

1.

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

1.

JJIeKTPOHHAsA Y4eOHO-MeTOANYeCKAasl JOKYMEeHTAIlUs

HanmenoBanue
Ne Bux peeypeas | bubnuorpaduyeckoe onrcanue
JUTEpPaTypbl | AIEKTPOHHOMN
dbopme
OCHOBHAS OnekTpoHHbIN [MarepuanoseaeHue: yueOHoe nocooue /M.A.Cmupros, K.}O.Okues,
1 TeDaTYDA KaTajor X.M.Uo6parumos, 0. J1.Kopsrun: M3a-so FOYpI'Y, 2005. -U1.-139c¢.
patyp IOYpl'Y http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000351794
.. [LIaGyposa, H. A. Marepuanosenenue Y. 2 : Hemeraminyeckue
DIEKTPOHHBIH
JlononHuTENbHAS Marepuabl : yuel. mocodue Ui MaluHOCTp. U METAJLTypr.
2 Karajor .
nmuTeparypa OVpLY cnenuanbHocTei.- Yensounck : U3n-so FOYpI'Y |, 2011.-Y.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD 1 &key=000553245
.. [MarepuasnoBeaeHue: yaeOHoe mocodue K 1abopaTopHbIM paboTam
ONEeKTPOHHBIN i
JlomonHuTeapHAsA /11.B.Jlartnna, B.JI.nenues, A.C.Co3biknHa.— Yensaounck: M3a-Bo
3 fmreparypa [0 OVETY, 201381

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

[TepeyeHb UCMOIB3YEMOrO MPOrPAMMHOTO OOECTICUEHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

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




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

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

Bun 3anaruii

No
ayjl.

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
IIpelyCTaHOBJICHHOE IPOrpaMMHOE 00eCTieYeHHE, UCTIONB3YEeMOe I Pa3IHUHbIX
BUJIOB 3aHATUN

Jlexumun AyUTOPHSI, OCHAILICHHAS MYJIBTUMEHMIHBIM TPOEKTOPOM
YueOHast 1aboparopusi MaTepuaioBeIeHUs, OCHAIEHHAS: — MeYaMHU JJIsl HarpeBa
00pa3uoB; — TBepaoMepaMu bpunemns u Pokseiia; — py4HbIMU IPOKAaTHBIMU
CTaHaMU; — MeTajuorpadguyecKkuMu Mukpockonamu. 2. [Inakarel u gponun
Jlabopatopusie [230a |(kogoTpaHCIIapaHThl) 0 OCHOBHBIM pasnenaM Kypca. 3. Komnekuus
3aHATUSA (1) |makpouunpoB 1 u310MOB. 4. Moaenu KpUCTALNTNYECKUX PEIIETOK METaIJIOB. 5.

Paznarounbiii Marepual 1o teMe «CruiaBbl xKeae30—ymiepoay. 6. Meronnueckue
nocobus k gaboparopHbiM padoTtam. 7. KOHTposibHBIE 3aaHUs IO OCHOBHBIM

pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.




