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1. llesu u 3212494 AU CIUILIHHBI

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

Kparkoe cogepkanue TUCHMIIIMHBI

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

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

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

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

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

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

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

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




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

3. Mecro qnucuuninnbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUINH,
BUJIOB paboT y4eOHOro MiaHa

[Tepeuenpb nocnenyrOMMX TUCIUILIINH,

BUJIOB paboT

Her

1.0.17 letanu MamiuH,

1.0.16 ConpoTuBieHnEe MaTepHaoB,
[Tpon3BoACTBEHHAs MPaKTHKA (TEXHOJIOTUYECKasl,
IPOEKTHO-TEXHOJIOrHueckKast) (6 cemectp)

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM

IIPY OCBOCHUH JJAHHOM JAUCIMIUIUMHBI U IPUOOPETCHHBIM B PE3yIbTaTe OCBOCHUS

MPEAIECTBYOINUX TUCITUTIINH:
Her

4. O0béM 1 BUABI y4eOHOI padoThI

OO0mast TpyA0€eMKOCTh JUCUUILIUHBI COCTaBISET 4 3.€., 144 4., 74,5 4. KOHTaKTHOMN

paboThl
Pacnipenenenue
Bcero 10 CEMECTpPaM B Hyacax
Bun yuebHoit paboThl
4acoB Homep cemectpa
2
OO0m1ast Tpy10EMKOCTb AUCHUIUINHBI 144 144
Ayoumopmvie 3aHAmMUA: 64 64
Jlexumu (JI) 32 32
[IpakTueckue 3aHATUS, CEMUHAPHI U (WJIN) IPYTHE BUIIbI 0 0
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHsie paboTsI (JIP) 32 32
Camocmosmenvuas paboma (CPC) 69,5 69,5
[ToaroroBka K KOJJIOKBUyMaM U SK3aMEHY 20,5 20.5
Pedepar o pazneny "LIBeTHBIC METAIITBI U CIIIABHI" 8 8
N3ydenue mporeccoB KpUCTAIIIU3ALUH JKEIE€30- 1 1
YIJIEPOAMCTHIX CIUIABOB 3alaHHOIO COCTaBa
Pedepar no pazneny "Hemeramnmuueckue maTepuain” 8 8
Pedepar "KoHCTpyKIIMOHHBIE CTaIH U CIIaBHI" 10 10
N3ydeHne MapKupOBOK CTalIel, 4YyIyHOB, LIBETHBIX METAJJIOB 12 12

1 CIIJIaBOB




KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 10,5 10,5

Bu koHTpoOIIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 9K3aMEH

5. ConeprkaHue TUCHMILIMHBI

O0beM ayIUTOPHBIX 3aHATHH 1O BHJIaM B

Ne
HammeHoBaHME pa3esioB TUCIIUILTHHBI yacax
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1 |ATOMHO-KpPHCTAJUIMYECKOE CTPOEHHE METAJIOB 5 1

Jledhopmariusi, pa3pylieHue 1 MEXaHUYECKHUE CBOICTBA
METaJJIOB

®a30BEIC MpeBpalICHUA U CTPOCHUC CIIJIABOB

CruaBbl Kelie30—yTriiepos

Teopust TepMuUeCcKOil 00pabOTKH CTaIN

TexHomorust TepMudecKoit 06paboTKH cTanu

HOBerHOCTHOC YIIPOYHCHUC CTAJIA
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Hemeraimmyeckue marepuasl

5.1. Jlekuuu

Koi-
HanmMeHnoBanme nin KpaTkoe cofepKaHnue JEKIIMOHHOTO 3aHTHSI BO
JacoB

No No
JeKIuujpasaenal

Turbl cBA3U B TBEPABIX Tenax. [IOHATHS O KPUCTAIIIMYECKON PEIIETKE U
PIIEMEHTApHOU siueiike. OCHOBHBIE TUITBI KPUCTAIUNIMYECKUX PEIIETOK METAIIJIOB.
1 1 |fIBnenue nonumopduszmMa. AHU30TPONHS CBOMCTB KpUCTaLIOB.JehekTr 1
KPUCTAJTTHYECKOTO CTPOSHHUS METAJIIOB (J1.K.C.). BiusiHue 1.K.Cc. Ha CBOMCTBA
METaJIOB.

Ynpyras nedopmarys. MexaHu3M miIacTUYECKol eopMaliy B MOHO- U
MOJMKPUCTAIIIMYECKUX TelaxX. BiausHue niuactuueckoil nedpopmanuu Ha
CTPYKTYpPY U CBOMCTBA METAJIIIOB. SIBiIeHUEe HAKIIENA. XPYIIKOE U BA3KOE
paspymienue. SABnenue xmagHomomrkoctu. Cxema Nodde.

VcnbiTanus Ha pacTskeHHe. XapaKTEpPUCTUKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(’k€CTKOCTb, MPOYHOCTD, MJIACTUYHOCTh, TBEPOCTD, YapHas BI3KOCTb,
BBIHOCIIMBOCTH, N3HOCOCTOMKOCTD U JIp.) M METOJIbI UX ompenenenus. [Ipoueccsl,
MPOMCXOJIAIINE TIPU HarpeBe 1e(hOpMUPOBAHHOTO METaJlIa: BO3BPAT U
pekpucTtaimsanusi. X BnusgHue Ha cBoiicTBa. PAKTOPHI, ONPEIEITSIONIUE Pa3Mep
PEKPUCTAIIIM30BAHHOIO 3epHa. X0JIOHAs U ropsiyas IlacTuueckas aedopmarus.

[TonsATHA craBa, KOMIOHEHTA, (a3bl. CrocoObl BEIPaXKEHUsI KOHLIEHTpaluu
3 3 |cmaBoB. Tunsl a3 B METAUIMYECKUX CIIaBaX: TBEPABIC paCTBOPHI (3aMEIIeHUs U | 2
BHE/IPEHHUS), XUMUUYECKUE COSIMHEHMS, IPOMEXKYTOUHBIE (ha3bl.

(OCHOBHBIC THITBI auarpaMm COCTOSAHUSA JIBOMHBIX CHCTEM. OHpelleJ'IeHI/Ie cocCTraBa U
4 3 KOJIMYCCTBaA (1)8.3 o JuarpamMme COCTOSAHUA. CBs3b CBOMCTB CILIaBAa C HHanaMMOﬁ 1
COCTOSAHHA.

Kparkas xapakrepucTuka (a3 B CIIaBax kejle3a ¢ yriepoaoM. Jluarpamma
4 4 |cocTosiHUA Kene30—UeMEHTUT. POPMUPOBAHUE CTPYKTYPBI CIUIABOB IIPH 1
MEJIJIEHHOM OXJIAXKJICHHH.

CTpYyKTypHBIE COCTABISIOLINE U CBOMCTBA YITIEPOJUCTBIX CTalel U OebIX
5 4 [ayryHoB. O0rmias xapakTepucTuka ctayieid. [IocTostHHbIC TPUMECH U UX BIMSHUE Ha| 2
cBo¥icTBa crajieil. JlnarpamMma cTaOMIbHOTO paBHOBecHs xkene30-Tpadut. Cepoie




YYyT'yHBI, UX KJIacCUPHKanus 1o ¢popme rpadUTHBIX BKIIOUEHHH U CTPYKTYpe
METaJUIM4eCKON OCHOBBI. Cepblii, BRBICOKOIIPOYHBIM U KOBKUM YyTYyH.

[Tonsitue o Tepmuueckoii oopadotke. Kinaccudukaius Bu1oB TepMUdecKon
00paboTtku. Kputnueckue Touku ctanu. XUMHUYECKHE HJIEMEHTBI, BXOJAIINE B
coctaB cranei. Knaccudukanus nerupyronux snemenToB. O0pa3oBanme
aycTeHuTa rpu Harpese. Poct 3epHa ayctenuTa. Binusinue pasmepa 3epHa Ha
CBOICTBA CTaJIH; MEPErPEB U MEPEKOT.

Pacrniag aycreHuTa npu oxJyiaxaeHuu. J[uarpaMma n30TepMUYECKUX MPEBPALLIEHUI
nepeoxJIakIEHHOro aycTeHuTa. [lepnuTHoe, MapTeHCUTHOE U OEHHUTHOE
[pEeBpaLICHHs ayCTeHUTA. BiMsiHNE JerupyouX 3I€MEHTOB Ha IPEBPALLEHUS
aycTeHuTa. [IpeBpalleHus aycTeHnTa Ipyu HENPEPhIBHOM OXJIaxaeHnu. CBoiicTBa
MIPOAYKTOB pacnaja ayCTeHUTA.

[IpeBpalieHus Ipy OTIYCKE 3aKAJIEHHON CTalu. BiausHue JeTupyoMX IEMEHTOB
Ha MPOLECCHI OTIIyCKa. MI3MeHeHre CBOMCTB CTaJId U OTITycKe. OTIyCKHas
XPYIIKOCTb.

Omxur I pona. Bunst orxura I pona (qudQy3noHHBINA, peKpUCTaUIN3alMOHHBIH,
s cHsATUs HanpsbkeHu ). Omxur 11 poga. Buasr omxura 1 poxa (rmosHbIH,
HETIOJIHBIN, HOpMaIu3anus, chepouIu3upyOmuil U T.11.).

10

3akanka crainu. Beibop Temneparypsl OXJIaKICHUS U OXJIaKIAroIe cpebl s
3aKaJIK. 3aKaJIMBa€MOCTh U MPOKAIMBAEMOCTD; (DaKTOPbI, BIUSIOLINE HA HUX.
BHyTpeHHME HanpspKeHUs!, BO3HUKAIOIIUE MpH 3akaike. CrocoOsl

3akankyu. Hu3knid, cpefHU U BBICOKHH OTIYCK CTaiH. TepMoMexaHndecKas
ob6pabdotka (TMO) cranu. OcHoBHbIe BUabl TMO 1 €€ BiusiHHE HA CBOWCTBA
CTaJIu.

11

XuMuko-repmuueckas oopadorka (XTO) cranu. Llemenranus. Mexanusm
00pa30BaHMsI LIEMEHTOBAHHOTO CJIOSI U €ro CBOWCTBa. . Tepmuueckas oOpaboTka
[IOCJI€ [IEMEHTAIMN U CBOMCTBA IEMEHTUPOBAHHBIX AeTaleil. A30THpOBaHUE.
HutpouemenTanus u nnanuposanue. Ipyrue sunel XTO cranu. [loBepxHOcTHAs
3aKaJIKa.

12

Krnaccudukanus craiei o XUMHIECKOMY COCTaBY, CTPYKTYPE U Ha3HAYCHUIO.
MapxupoBka ctaneit. Koncrpykiponusie ctaini. OcHOBHbIE TpeOOBaHMs,
MpPEABbABIIEMbIE K KOHCTPYKIIMOHHBIM CTAJIIM. CTPOUTEIBHBIE CTAIH.
ApmMmatypHble cTand. Ctaiu Juisi XOJOIHOM IITAMIOBKU. YIIy4IlIaeMble CTAJIH.
Cramu qyist XTO. Ipyxxkunnsie ctanu. [logmunHukoBsie cTanu. MapTeHCUTHO-
cTaperolue ctaau. KOHCTpyKIMOHHBIE CTAIH CIIEMAIBHOTO HA3HAYEHUSI.

13

Crtanu BBICOKOM M3HOCOCTOMKOCTH. CTanu AJisl KpUOTeHHBIX Temnepatyp. Cranu
MOBBIIIEHHON 00pabaTeiBaeMoCTH pe3anneM. Koppo3noHHOCTOMKHE CTalH.
JKapocrolikue ctanu u criaBbl. MTHCTpyMeHTalIbHBIE CTau. TBEpIbIE CIJIaBhbI.

14

Tepmuueckast 00pabOTKa IBETHBIX CIUIaBOB. 3aKalika Ha MEePECHIIEHHbIN TBEPABIT
pacTBOp M crapeHue. AnromuHuil. CriiaBsl Ha ocHOBe anmoMuHus. Knaccudukarms
U TepMUUecKas 00paboTKa aJlOMUHUEBBIX CIUIaBOB. Jlepopmupyembie
QJIFOMUHHMEBBIE CIUIABbl, HE YIIPOUHSAEMBIE U YIIPOUHSAEMBIE TEPMUUYECKON
00paboTkoi. JIuTeiHbIe CIITaBHbI.

15

Menb. CrinaBel Ha OcHOBe Meau. JIaTyHu, UX CBOMCTBA, MapKUPOBKA U
npuMeHeHne. OJIOBSIHUCTBIE, ATFOMUHUEBBIE, MAPTAaHLIOBUCTBIE, CBUHIIOBBIE U
OepuiueBble OPOH3bI: COCTaB, CBOICTBA, MAaPKUPOBKA U 00JIaCTH IPUMEHEHUSI.
MenHoHMKeneBbIe ciuiaBbl. TuTaH u ero cBoiictsa. KOHCTpyKIIMOHHBIE U
YKapOIIPOYHBIE CIIIaBbl TUTaHA. TepMuyeckas o0paboT-Ka TUTaHA U €TO CIUIABOB.
AHTH(QPUKIUOHHBIE CIJIaBbl HA OJIOBIHUCTON, CBUHIIOBOM, IMHKOBOW U
AJTFOMUHHME-BON OCHOBE.

16
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5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI




He npenycMoTpenbt

5.3. JIabopaTropHbie padoThI

Ne No Kon-
- 3 HanmenoBanme nin KpaTkoe cofep:kaHne J1a00opaTopHOi paboThI BO
3aHsATUsA[pa3Iesna
4acoB
1,2 1  |Makpo- ¥ MEKPOCTPYKTYPHBIIl METOMIBI aHATTN3a METAILJIOB U CILJIABOB 4
3,4 2 ([Imactuueckas aedhopmainys METAUIOB U €€ BIUsSHUE Ha MEXaHWUYECKUEe cBolicTBa | 4
5 2 |PekpucTaiyin3aliOHHbIA OTHKUT. 2
6 3 |lmarpamMMbl COCTOSTHUS IBOMHBIX CUCTEM 2
7 4  |@a30Bble MPEBPAIICHUS U CTPYKTYpa YIIIEPOIUCTHIX CTANIEH U YYyTyHOB 2
8 4 |AHanu3 aAuarpamMMbl COCTOSIHUM KeJI€30-yIIIepOs 2
12 5 |CemuHap mo TEOPUH TEPMHUUECKON 00pabOTKH 2
9 6 |BausiHHE CKOPOCTH OXJIAXKJICHUS HAa CTPYKTYpPY U CBOWCTBA YITIEPOAUCTOM CTamu. | 2
10 6  |Ormyck cramu 2
11 8  [MapkupoBKa cTajiell 1 Yyr'yHOB 2
16 2 Bri6op MaTepHaios 1 ux 00paboTKa B 3aBUCIMOCTH OT yCJIOBUM IKCILTyaTaIHH )
KOHCTPYKITHIA
13,14 9  [Tepmuueckas 00pabOTKa aJFOMUHHEBBIX CIJIABOB 4
15 9  |MapkupoBKa LIBETHBIX CILIABOB 2
5.4. CamocrosiTesibHasi padoTa CTyIeHTa
Beimonuenne CPC
Crnucoxk nureparypsl (¢ yKazaHUEM Kon-
ITogsug CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
J11000i1 HICTOYHHK U3 CIIHCKAa OCHOBHOM
[lonaroroBka K KOJUIOKBUYMAaM U DK3aMEHY 2 20,5
TUTEepaTyphl
1.JlaxTun, FO. M. MarepuanoBeaeHue
Y4eOHHK JUTsI BTY30B. - 3-€ U311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wit. maBbl XIX-XXIII ctp. 378-422 nnu 2.
Pedepar o pazneny "LiBeTHbie MeTayuibl 1 (Comuties, 0. 1. MarepuanoBenenne Yueo. ) 3
cruiaBbl” U1 By30B I10 METAJITYpr., MAIIUHOCTPOHUT. U
oOmerexH. cueruanbaocTsIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e us..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734,c.un. pasnen 1V, ctp. 478-538
MarepuasnoBezieHre: yueOHoe mocooue K
|3y ueHHE MPOLECCOB KPHCTAITH3ALMH nmaGopaTopHbiM padotam /M.B.JlanuHa,
EIIE30-yIIEpOIECTHIX CIUIABOB SAIAHHOTO B.JI.Unbuues, A.C.Co3biknHa.— Ueas10MHCK: ) 1
Wzn-so FOYpI'Y, 2013.—81c. Ctp.27-46 unmn
cocTaBa . .
TF0001 UCTOYHUK U3 CIIMCKA OCHOBHOM
TUTEepaTyphl
1. Jlaxtun, FO. M. MarepuanoBenaeHue
Y4eOHHK [Tl BTY30B. - 3-€ U31., nepepad. u
Pedepar no pazneny "Hemerammuueckue  |mom. - M.: MammnocTtpoenue, 1990. - 528 c. ) ]
Marepuaib” ni. yacts I, ctp. 434-520 unu 2. ConHues,
[O. [1. MarepuanoBenenue Yue0. s By30B
10 METAJUIYpPr., MAIIMHOCTPOUT. 1




oOmeTexH. cneruanbHocTsM 1O, I1.
Conuues, E. U. [IpsxuHn. - 3-e usg..
nepepab. u gom. - CI16.: Xumuzaar, 2004. -
734, [1] c. un., pazaen VIII u IX cTp.582-
664

Pedepar "KoHCTpyKIIMOHHBIE CTATH U
CIuiaBbl"

1. Jlaxtun, FO. M. MarepuanoBeaeHue
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.
TSI By30B 110 METAJLTyPT., MAIIMHOCTPOUT. H

o0mmeTexH. creranbHocTIM TO. I1.
Conuues, E. . [TpsxuHn. - 3-e usg..
nepepab. u gom. - CIIO.:

10

3yueHue MapKUpOBOK CTajIeH, YyT'yHOB,
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6. @oH/1 OLIEHOYHBIX CPEICTB /1JIs 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. Kontpoabubie meponpusitust (KM)

HasBaunue
KOHTPOJIBHOTO
MEPOIPUATHUS

Ne | Ce-
KMmectp

Bun
KOHTPOJISI

Bec

Makc.
Oam

HOpH,Z[OK HA4YMCJICHUS 0aJIJI0B

Yuau-
THIBa-
eTCs B
1A

Texymui
KOHTPOJIb

Pedepar mo neTHRIM
METajljiaM U CIljiaBaM

0,3

Pedepar oneHnBaeTcs cieayonmm
obOpazom: 4 Garia - 3a IyOOKO
packpeITyr0 TeMy. Mcronb30BaHo
TI0CTaTOYHOE KOJTHYECTBO
TUTEpaTyphI IO MPEITIOKCHHON TEME.
3 Gamna - TeMe pedepaThl pacKphITa,
HO HCIIOJIb30BaHO HEJJOCTATOYHOE
KOJIMUYECTBO JIMTEPATYPHBIX
MCTOYHHKOB. 2 Oaljia - Tema
pedepara packpeiTa pparMeHTapHO,
noBepxXHOCTHO. () GansoB - pedepar
HE MPEJICTABIICH JUISI TPOBEPKH.

OK3aMCH|

y p— Pedepar no

KOHTPOJIb
MarepHanam

HEMCTATNINYCCKUM

0,3

Pedepar orienuBaeTcs Cieayronmm
obpa3om: 4 Oanna - 3a IyOoKo
packpeITyio TeMy. Mcmonb3oBaHo
T0CTaTOUYHOE KOJTHMUYECTBO
TUTEpaTypsl 10 NPEUIOKEHHOW TEME.
3 Ganna - Teme pedepaTsl pacKpbITa,
HO WCTIOJIB30BaHO HEJIOCTATOYHOE
KOJIMUYECTBO JIMTEPATYPHBIX
MCTOYHMKOB. 2 OaJijia - Tema

DK3aMCH|




pedepara packpbiTa hparmMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar
HC MIPCIACTABIICH AJId ITPOBCPKU.

Texymmii
KOHTPOJIb

Pedepar no
KOHCTPYKITHOHHBIM
CTaIIsAIM

Pecdepar orieHMBaeTCs CIIeIyomuM
oOpazom: 4 Gania - 3a TIyOOKO
packpbITyto Temy. Hcnonb3oBaHo
TT0CTAaTOYHOE KOJIHMUYECTBO
mTepatypsl O IPEeAIoKEHHON TeEMe.
3 6amna - TeMe pedepaTsl pacKphITa,
HO HCIIOJIb30BaHO HEJIOCTATOYHOE
KOJIMUECTBO JINTEPATYPHBIX
HMCTOYHHUKOB. 2 Oaja - Tema
pedepara packpeiTa pparMeHTapHO,
noBepXHOCTHO. () GansoB - pedepar
HE MPEICTABIICH JUIsl IPOBEPKH.

OK3aMCH|

Texymumii
KOHTPOJIb

Komnoksuym 1o
IJIAaCTUYECKOM
nedopmaruu u
PEKpUCTAIUIN3ALIUN

KoJITOKBUYMBI TIPOBOZISITCS HA
mabopaTopHBIX paboTax mocie
M3yUYeHHsI COOTBETCTBYIOIIETO
paszena kypca. Kaxaplit KOIIIOKBUYM
coziepxut 1o 8 Bonpocos [Ipu
OLIEHKE UCIIOJIBb3YEeTCs CIeyromas
[1KaJIa: 34 KaXK/IbIH ITPaBUIIbHBIN
otBeT 1 Oam.

OK3aMCH

Texymmii
KOHTPOJIb

Komnoksuym 1o
YKEIJIE30yTIIEPOAUCTHIM
CIUIaBaM

KomnokBIyMBbI IPOBOASATCS HA
mabopaTopHBIX paboTax mocie
M3y4EHUs COOTBETCTBYIOIIETO
paszaena kypca. Kaxiplii KOJUIOKBUYM
conepkut 1o 8 Borpocos [Ipu
OIICHKE MCIOJIb3YETCS CIEAYIOast
[IKaJIa: 32 KaXIbI MpaBUIbHBIN
oTBeT 1 Ga.

OK3aMCH|

Texymui
KOHTPOJIb

Komnoksuym 1o
TEPMHUYECKOMN
o0OpaboTke

KoJ1TIOKBUYMBI TTPOBOSTCS HA
TabopaToOpHBIX paboTax Mmocie
M3y4EHUs] COOTBETCTBYIOIIETO
pazzaena Kkypca. Kaxxiplii KOJUIOKBUYM
cofepxut 1o 8 Bonpocos IIpu
OLIEHKE HCIIONIB3YeTCsl CIeaAyIoas
[1KaJIa: 34 KaXKIbIU IIPaBUIIbHBIN
otBeT 1 Gam.

OK3aMCH|

Texymuit
KOHTPOJIb

[TucebMeHHbIH onpoc

13

CryneHT noiaydaer KapTOuKy B
COOTBETCTBUU C KOTOPOH
HeoOxoaumo paciudposars 12
MapoK CTaJieil ¥ 4YyTyHOB U I10
MPUBEACHHOMY XUMHUYECKOMY
COCTaBy U OJIHY CTaJlb 3alIU(PPOBATh.
[IponoikuTensHOCTH onpoca - 30
MUHYT . 3aJJaHi€ OLIEHUBAETCS
CJIEYIONIM 00pa3oM: 3a KaxIyro
[PaBUIHHO BBHIIIOJHEHHYIO
pacmudpoBKY WIH 3aIHPPOBKY
MapKH CIUIaBa MpucBanBaeTcs 1
OasuI.

ODK3aMCH

JlaGopaTtopHas
pabora

3amura
n1a0opaTopHBIX paboT
1o 1 pazneny

JlaGopaTopHbie pabOTHI
"ITnactuueckas aepopmarus

meTauioB" u "

OK3aMCH|




Pexpuctamin3almoHHbIA OTKUT"
B3aMMOCBSI3aHbI U 3alUINAI0TCS
OJTHOBPEMEHHO. 3aluTa
1abopaTOpHBIX PadboT
OCYIIECTBIISICTCS WHINBUIYAIBHO.
OneHunBaeTcs MpaBUIbLHOCTD
BBEIBOJIOB M OTBETHI Ha BOIIPOCHI (TPHU
BOITPOCA).

OOumii 6asut mpu oLeHKe
CKJIa/IBIBAETCS U3 CIEIYIOIINX
roKazaresen

- BBIBOJIBI JIOTUYHBI K 0OOCHOBAHHI -
1 Gann

- IpaBWJIbHBIN OTBET Ha OJIMH BOTIPOC
-1 Gann

Texymmii
KOHTPOJIb

Ornpoc 1o xene3o-
YIAEPOAUCTHIM
CIUIaBaM

Ornpoc ocyuiecTBiIseTcs
WHIUBUIYaTbHO. OLIEHHBAETCS
[MPaBUILHOCTH OTBETOB HA BOIIPOCHI.
3anarorcs 4 Bompoca 13 nepeyHs,
nMmeromierocs B PI1I.

Vcnonb3yeTcst moka3aresb:
MpaBUJIbHBIN OTBET Ha 1 Bompoc - 1
Oamt

OK3aMCH|

10

JlaGoparopHas
pabora

3amura
nabopaTopHOM
paboThI MO 4 pazaeny

3ammTa J1abopaTopHON pabOThI
"BrnusiHue CKOpOCTH OXJIaXKICHHE Ha
CTPYKTYpPY U CBOMCTBa cTanu"
OCYIIECTBIISECTCS UHANBUAYAIBHO.
OrneHnBaeTCs MPAaBUILHOCTH BBEIBOJIA
1 OTBETHI Ha BOMPOCHL. 3a/1al0TCS TPH
BOTIPOCA.

OOwwmii 6a1 mpu oLeHKe
CKJIaJIBIBACTCS M3 CIIETYFOIINX
[MOKa3aTeIICn:

- BBIBOJIBI JIOTUYHBI 1 000CHOBAHHI -
1 Gamn

- MPaBWJIBHBIN OTBET HA OJIUH BOTIPOC
- 1 6amn

OK3aMCH|
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JlaboparopHas
pabora

3amura
n1abopaTopHOH
paboThI IO 4 pazaeny

3amura 1abopaTopHOil pabOTHI
"Otmyck ctanu" oCyIecTBISIETCS
WHIUBUIYaTbHO. OTICHUBACTCS
MPABIJIBHOCTH BBIBO/IA U OTBETHI HA
BOTIPOCHI. 3a/Ial0TCSI TPU BOIPOCaA.
OOmmii 6asut mpu OLeHKe
CKJIaJIBIBACTCS M3 CIICIYFOIINX
[MOKa3aTeseu:

- BBIBOJIBI JIOTUYHBI U OOOCHOBAHBI -
1 Gamn

- IPaBHJIBHBIN OTBET Ha OJIMH BOMPOC
- 1 6amn

OK3aMCH|
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Texymumii
KOHTPOJIb

MapkupoBkH
LBETHBIX METAJJIOB

12

CryzneHT nojyJyaeT KapToUuKy B
COOTBETCTBUU C KOTOPOH
HeoOxonuMo pactmdposats 12
MapOK IIBETHBIX METAJJIOB U CIUIABOB
Ha UX ocHOBE. [IpofoIKNTENBHOCTD
onpoca - 30 MuUHYT . 3aJ1aHuE

OIICHUBACTCS CJIICAYIOIIUM 06pa30M:

OK3aMCH




3a Ka)KIy10 PaBUIBHO
BBINOJIHEHHYIO pacIn(pOBKY MapKu
CruiaBa npucBauBaeTcs 1 Gam.
3amura 1abopaTopHON pabOThI
"Tepmuueckasi oOpaboTka
AJIOMUHUEBBIX CIUIABOB"
OCYUIECTBIISIETCS UHIANBUAYAIbHO.
O1eHnBaeTCs MPaBUILHOCTh
Tepmudeckas BEIBOJIOB M OTBETHI HA BOMPOCHI (TpH
3l 2 JlaboparopHas obOpaboTka BonpO(ja). S K3AME
pabora AJTFTOMHUHHUEBBIX OO6mwmit 6anmn mpu oIeHKe
CIJIAaBOB CKJIaJIbIBAETCS U3 CIIEIYIOIUX
roKas3areJieu
- BBIBOJIBI JIOTUYHBI U OOOCHOBAHBI -
1 Gamn
- IPaBUJIBHBIN OTBET Ha OJIMH BOIPOC
-1 6ann
HK3aMeH MPOBOUTCS B TUCHMEHHOM
BUJIC; B OMJIeTe 5 BOIPOCOB, BpeMs
1,5 4. mocie npoBEpKHU OTBETOB
Mpome- [pernoaBaresib MOXKET 3a7aTh
1l 2 K _| 5 [yTOUHSIOLIME BOTPOCHL. Pesynbrarsl ——
yTOYHAs 9K3aMEH DK3aMe
ATTeCTAINS OLEHMBAIOTCS CIIENYIOLIMM oOpazom:
3a Ka)/Iblif TPaBUIBHBIA OTBET
npucBauBaercs 1 6ami. Bec
MEPOTIPUATHS |, MaKCHMaJTbHBIH
Oasn 5.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUS
Bun
. Kpurepun
POMEXKYTOYHOMN [Ipouenypa npoBenenus
OLIEHUBAHHUS
arTecTaluu
[Tpu onleHMBaHUM PE3yIBTATOB YU€OHOU e TENbHOCTH
00y4arolerocs Mno JUCIUIUIMHE UCIIONb3yeTcs 0allIbHO-
PEUTHHIOBasI CHCTEMA OLIEHUBAHUS PE3yJbTaToOB YUeOHOMN
JesITeIbHOCTH 00yyaromuxcs (yTBepakK/aeHa npruKa3zoM pekropa Ne
179 ot 24.05.2019 1. (B penakmuu mprka3oB ot 10.03.2022 Ne 25-
13/09, ot 02.09.2024 Ne 158-13/09). Peitrunr oOy4aromierocs no |B coOoTBETCTBUH €
3K3aMeH JUCHMIUIMHE OMPEAEIISIETCA M0 PE3YJIbTaTaM TEKYIEro KOHTpos. |mi. 2.5, 2.6
[Tpu HaM4MuM y CTyAeHTa IpoXoAHBIX OamnoB o kaxaomy KPM, |[Tonoxenus
ucxons u3 perunra 60% , CTyJIeHT MoTydaeT 3a4eT 6e3
JOTIOJTHUTENBHOTO cobecennoBanus. CTy[IeHT BIpaBe NpUITH Ha
9K3aMEH JUIs YAYUIIeHHUs CBOEr0 peHTHHTa U MOIYYUTh OLEHKY 110
dopmyne Rd = 0,6Rtek + 0,4Rma + Rb. ¢ yuetom Texyiiero
KOHTPOJIS ¥ 0aJIOB 32 MPOMEKYTOUHOE UCTIBITAHUE.
6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMIETEHIUH €3y/bTaThl 00yUeHHUSI TbRlBRRboh 3N
3HaeT: — O0nacTh NPUMEHEHUs Pa3IMYHBIX COBPEMEHHBIX
OITK-9 MaTepuasoB Ul U3TOTOBJIEHUS POITYKIUHU, UX COCTAB, AARRRAANEN L

CTPYKTYpY, CBOMCTBA, CIOCOOBI 00paboTKu; — DU3HUYECKYIO
CYIIHOCTH SIBJICHUH, TPOUCXOSAIINX B MaTepHaiax B




YCJIIOBUAX MPOU3BOACTBA U SKCILTyaTallun I/ISIIGJII/II;’I N3 HUX
O] BO3/ICHCTBUEM BHEITHUX (PaKkTOpOB (Harpes,
OXJIAXKIACHUSA, JaBJICHUA U T. I[), - Biusiaue BHENMIHUX
(haKTOpOB Ha CTPYKTYPHI M CBOMCTBA COBPEMEHHBIX
MCTAJIJIMUCCKUX U HCMCTAJINIMUCCKUX MAaTCPUATIOB,

OIIK-9

Ymeet: — BeiOupars Marepuabl, OLIEHUBATh U
[IPOTHO3WPOBATh ITOBEICHNE MAaTEPUAJIOB U TPUYMH OTKA30B
[IPOAYKIUU IIOJ] BO3AEHCTBUEM HA HUX PA3IUYHBIX
HKCIUTyaTallMOHHBIX (PakTopoB; - HazHauaTh
COOTBETCTBYIOLIYI0 00pabOTKY JUIs MOTYUYESHUS 3aJJaHHBIX
CTPYKTYpP ¥ CBOMCTB MAaIlIMHOCTPOUTEIBHBIX U3EIHI;

OIIK-9

MMmeeT npakTuyeckuil onbIT: — BeiOopa KOHCTPYKIIMOHHBIX
MaTEpHUAJIOB JUIsl U3TOTOBJICHHS MAILIMHOCTPOUTENBHBIX
W3JIeTIUH C 3aJaHHBIM YPOBHEM MEXaHUYECKHUX U
DKCIIJIyaTallMOHHBIX CBOMCTB;

[1K-3

3HaeT: - MarepuajioBeieHHE B 00beMe BBIMTOTHAEMOM

+ +
paboThI;

TumnoBbie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUITOKCHUAX.
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IeuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMS

a) ocH

08HAS TUMepamypa.:

1. Jlaxtun, FO. M. MarepuanoBegenue Y4eOHUK 75l BTY30B. - 3-€ U3,
nepepad. u jom. - M.: Mammuuoctpoenue, 1990. - 528 c. ni.

2.  Connues, lO. I1. MarepuanoBenenue Yue0. aJisi By30B 10 METAJUTYPL.,
MalIMHOCTPOUT. U o01IeTexH. crnennanbHocTsaM FO. I1. Connues, E. U. [Ipsaxun. - 3-
e u3ll.. nepepad. u nom. - CII0.: Xumusznar, 2004. - 734, [1] c. ui.

3. Marepuanoseaenue Yue6. nus sry3oB b. H. Apzamacos, 1. U.
Cunopum, I. ®@. Koconanos I'. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucp. u aom. - M.: Mammnocrpoenue, 1986. - 383 c. ui.

6) OononHumenbHas AIUmepamypa:

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. WL

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

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

4. Kapesa, H. T. [Isetnbie meTamibl 1 ciiiaBbl Teket yued. mocooue H. T.
Kapega ; FOx.-Ypain. roc. yu-1, Kag. ®u3. metannoBeaeHue u pusnka TBEpIOTO
tena ; OYpI'Y. - Uenabunck: U3narensctBo FOYpI'Y, 2008. - 111, [1] c. u.

6) ome4yecneeHHble U 3Clpy6€9fCHbl€ IHCYPHAIIbL NO 0ucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:

1. MerannoBenenue u TepMuIecKas 0opadoTka METAILIOB
2. MamuHocTpoeHue
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B.M.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

U3 HUXx. yqe6H0-MemoduueCKoe obecneverue camocmosmenbHou pd60n’Ibl cmydeﬂma:

1.

Marepuanoseaenue: yueoHoe mocodbue/ X.M.M6parumos,

B.N.®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HaumenoBanue
Ne Buz peeypeas | bubmuorpadudeckoe onrcanue
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2 KaTaJior N
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HepequL HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecreUeHMS:

1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

3. ®T'AOY BO "HOYpI'Y (HNY)"-ITopran "Onekrponnsiii OYpl'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABEHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUIIUHbI

Bun 3aparui

Ne
ayJ.

OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
IIPELyCTAaHOBJIEHHOE IPOrPaMMHOE 00eCTIeYeHUE, NCIIONB3YEMOE I Pa3IMUHbIX

BUIOB 3aHSITHNI

Jlexnuu

ayIUTOPHSL, O

CHAIIIEHHAs! MYJIbTUMEAUUHBIM POSKTOPOM

JlaGoparopHble
3aHATHUS

230a
(1)

YueOHast 1aboparopusi MaTepraIoOBeICHUs, OCHAIEHHAS: — TI€YaMH JJIsl Harpesa
00pa3uoB; — TBepaoMepaMu bpunemnns u PokBeinia; — py4HbIMU IPOKaTHBIMU
CTaHaMH; — MeTajuorpauIecKuMu MUKpockomamu. 2. [1nakarer u ¢ponun
(KomoTpaHCIapaHThl) 10 OCHOBHBIM paszeiaM Kypca. 3. Komnekuus
MaKpoULIU(OB U U3TOMOB. 4. Mozienu KpUCTATUTMUECKUX PEeIIETOK METAJIIOB. 5.
Paznarounslii MaTepuain no Teme «CriaBsl xKeae30—yriiepony. 6. Meroauueckue
mocoous K JaboparopHbeiM pabotam. 7. KOHTpOJIbHBIE 3a/1aHUsI IO OCHOBHBIM
paszznenam Kypca. 8. YueOHble KHUHO(DUIIBMBI.







