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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: OCHOBHBIE CBOWCTBA COBPEMEHHBIX
KOHCTPYKIIMOHHBIX MAaT€pUaOB, UX
KJIacCU(UKAILIIIO U MApPKUPOBKY, METOBI
ONPEIEICHUS UX MEXaHUYECKUX XapaKTEPUCTHK,
OCHOBHBIE HICTOYHUKH HHPOPMALIUHU O PU3UUECKUX
1 MEXAHUYECKNUX CBOMCTBAX KOHCTPYKIMOHHBIX
MaTepuajoB

YMeeT: paboTaTh C TEXHUUECKOM TUTEpaTypoi U
BbIOMpATh HauboJee MOAXOAAIINE MaTePUabI,
CHOCOOBI U PeXKUMBI YIPOUYHSIOIIEH 00paObOTKH IS
JeTaJeld Pa3IMYHBbIX MH)KEHEPHBIX KOHCTPYKIUI
MeeT npakTUYeCKU OMBIT: TOA00PA HAMITYUIINX
MaTepHualoB Ui KOHCTPYKIU 110 X HA3HAYECHUIO U
YCJIOBHSIM DKCIUTyaTaluu

OIIK-5 CnocobeHn paboTaTrh C HOpMaTUBHO-
TEXHUYECKOMN JOKYMEHTAIIMEH, CBI3aHHOM C
npodeccHOHATBHON AESITeTLHOCTHIO

3HaeT: KIacCU(PHUKAINIO COBPEMEHHBIX
KOHCTPYKIIMOHHBIX MaTepHalioB, X CBOWCTBA U
OIIK-7 CnnocoOeH NpUMEHSTh COBPEMEHHBIE  |001aCTh IPUMEHEHHUS
HKOJIOTUYHBIE U O€30MaCHbIE METOIBI YMmeeT: BIOUpaTh HanOoee MoAXOAsIINe
PaIMOHAIBFHOTO HCIIOIB30BAHMUS CHIPHEBBIX M [MAaTE€pHabl, CIIOCOOBI M PEKUMBI YIIPOUHSIONICH
SHEPreTHYECKUX PECYPCOB B MAIIMHOCTPOCHUU  [00pabOTKH Ui JeTanei HHKEHEPHBIX KOHCTPYKLIUN
MmeeT npakTUYECKUI ONBIT: UCCIEIOBAHUN 1
WCIIBITAHUIN CBOICTB MaTepHUAJIOB

3. Mecro nucuuninnbl B ctpykrype OII BO



[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,

BHJIOB paboT

Her

1.0.18 ConpoTuBnenue MaTepHuaios,
1.0.19 Jletanu MammH

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZI&HHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUATIIIAH:
Her

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mast TpyA0€eMKOCTh JUCHUILUIMHBI cOCTaBseT 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacnipenenenue
Bcero 110 CEMECTPaM B Hacax
Bun yueOHOM paboTh
4acoB Homep cemectpa
2
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTrueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUIbI 0 0
ayauTopHbIxX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 69,5 69,5
N3ydenue mporeccoB KpUCTAIITN3ALUH JKEIE€30- 1 1
YIJIEPOAMCTHIX CIUIABOB 3alaHHOIO COCTaBa
Pedepar "KoHCTpyKIIMOHHBIE CTATH U CIUIaBHI" 10 10
[ToaroToBka K KOJJTIOKBUYMaM U SK3aMEHY 20,5 20.5
N3ydenne MapKupOBOK CTaJIel, YyryHOB, LIBETHBIX METAJJIOB 12 12
1l CIUIaBOB
Pedepar no pazgeny "L{BeTHbIe MeTAIUIBI U CIUIABHI" 8 8
Pedepar no pazneny "Hemeramnuueckue matepuaib” 8 8
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 10,5 10,5
Bux konTpons (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. ConeprkaHnue TUCHMIIIMHBI

O0beM ayaIUTOPHBIX 3aHATHI MO BUIaM B

pa;;(_;na HaumenoBanue pa3aenoB IUCHUILIMHbI Jacax

Bcero JI 113 JIP
I  |ATOMHO-KpHUCTAUIMYECKOE CTPOCHHE METAIIIIOB 5 1 0 4
) [lehopmarnusi, pa3pylieHue 1 MEXaHUYECKHE CBOICTBA 9 3 0 6

METaJJIOB

3 |da3oBsie npeBpalIEHUsI U CTPOCHHE CIJIABOB 5 3 0 2
4 |CnnaBbl XKene30—yniepos 7 3 0 4
5 |Teopus TepMUYECKO 00pabOTKU CTaIH 8 6 0 2
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5.1. Jlekuumn

No
NeKIMn

Ne
paznerna

HanmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIUMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Tunbl cBsI3U B TBEPABIX Tenax. [IOHATHSA 0 KPUCTAIUIMYECKON PEIIETKE U
DIIEMEHTapHOM suelike. OCHOBHBIE TUIIBI KPUCTAIIIMYECKUX PEIIETOK METAIIIIOB.
SBnenue nonuMopdusmMa. AHU30TPOIHUS CBOMCTB KpUCTAILIOB. JleeKThl
KPUCTAJUINYECKOTO CTPOSHHSI METaIJIOB (J1.K.C.). BinusHue 1.x.c. Ha cBOicTBa
METAJIJIOB.

Ypyras nedopmarivs. MexaHu3M MIACTHIECKOH TeopMauy B MOHO- U
MOJUKPUCTAIITMYECKUX TenaxX. BiusHue miuactuueckoil nedopmanuu Ha
CTPYKTYpPY U CBOMCTBA METAJLIOB. SIBiieHne HAKIIENA. XPYIIKOE U BA3KOE
paspymenne. SBnenue xmagHoaomroctu. Cxema Nodde.

VcribITaHus Ha pacTshKeHHE. XapaKTEPUCTUKU MEXAaHUYECKUX CBOMCTB METAJUIOB
(>KECTKOCTh, MPOYHOCTH, MJIACTUYHOCTH, TBEPOCTD, YapHas BI3KOCTH,
BBIHOCIIUBOCTH, U3HOCOCTOMKOCTH U JIp.) M METOJIbI UX ompenenenus. [Ipoueccsl,
MPOMCXOJIAIINE TIPU HarpeBe 1e(hopMUPOBAHHOTO METaJlIa: BO3BPAT U
pekpucTtaiuzanus. X BnusHue Ha cBoiicTBA. DAKTOPHI, ONPEIETIIONIUE pPa3Mep
PEKPUCTAIIIM30BAHHOTO 3epHa. XOJIOHAS U Topsiyas IlacTHuecKas aedopmarius.

[ToHsATHA cr1aBa, KOMIOHEHTA, Ga3bl. CocoObl BEIPaXKEHUsI KOHIIEHTpalun
cru1aBoB. Turbl Ga3 B METaINIMYECKUX CIIIaBaX: TBEP/bIE paCTBOPHI (3aMEILECHUS U
BHE/IPEHHUS1), XUMUYECKUE COSIMHEHMS, IPOMEKYTOUHBIE (hazbl.

OCHOBHBIE THIIBI IUArPAaMM COCTOSIHUS ABOMHBIX cucTeM. OmpeiesieHre cocTaBa u
KoryecTBa (a3 mo quarpamme coctosiHust. CBs3b CBOMCTB CIIaBa ¢ AHarpaMMon
COCTOSTHUSI.

Kparkast xapakreprcTuka ¢a3 B CIUIaBax jkejiesa ¢ yriepoaom. Juarpamma
COCTOSIHUS JKeJIe30—IeMEeHTUT. PopMHUpOBaHUE CTPYKTYPHI CIJIABOB IIPU
MEJIJICHHOM OXJIAXKICHHH.

CTpyKTypHBIE COCTABJISIONINE U CBOMCTBA YIIIEPOIUCTHIX CTalIel U OEITbIX
qyryHoB. OO11as xapakTepucTuka ctaneil. [locTosiHHbIe TpUMecH U UX BIMSHUE HA
cBoiicTBa crazneil. luarpamma cTabuiIbHOTO paBHOBecCHs Kene3o—Tpadput. Cepobie
YyT'yHBI, UX KJIacCUpHKanus 1o ¢popMe rpadUTHBIX BKIIOUEHHUH U CTPYKType
MeTaIn4eckoi 0CHOBBI. Cepblii, BBICOKOIIPOYHBIN 1 KOBKUN UYTYH.

[Tonsitue o Tepmuueckoii 0opadorke. Knaccudukaius Bu10B TepMUIeCKOn
00paboTtku. Kputnueckue Touku ctanu. XUMUYECKHE HIEMEHTHI, BXOJAIINE B
coctaB cranieid. Knaccudukanus nerupyronux snemenToB. ObpazoBanue
aycTeHuTa npu Harpese. Poct 3epHa ayctenuTa. BiusiHue pa3mepa 3epHa Ha
CBOICTBA CTaJIH; EPErPEB U MEPEKOT.

Pacniag aycrenuTa npu oxnaxkaeHuH. JluarpaMmma H30TepMUYECKUX MPEBpaIleHU
nepeoxaaxaEHHOro aycteHuTa. [lepnutHoe, MapTeHCUTHOE U OEMHUTHOE
[IpEBpaLICHUs ayCTEHUTA. BiMsiHNE JernpyouX JEMEHTOB Ha IPEBPALLEHUS
aycteHuTa. [IpeBpaiieHus aycTeHuTa mpu HEMpephIBHOM oxJaxaeHuu. CBoiicTBa
IPOAYKTOB pacajia ayCTEHUTA.

[IpeBpaleHus pu OTIYCKE 3aKAIIEHHON CTalu. BilMsiHuE JEerupyronmx 3JI€MEHTOB
Ha MPOLECCHI OTITycKa. Mi3MeHeHrne CBOMCTB cTainu npu oTiycke. OTmyckHas
XPYIKOCTb.




Omxur I pona. Bunst orxura I pona (qudQy3noHHBIN, peKpUCTaUIN3aMOHHBIH,
st cHATUS HanpsbkeHu ). Omxur 11 poga. Buasr omxura 1 pona (mmonHbIH,
HETIOJIHBIN, HOpMaIu3anus, chepouIu3upyOmuil U T.11.).

10

3akanka crainu. Beibop TemMneparypsl OXJIaKICHUS U OXJIaKIarome cpebl s
3aKaJIK. 3aKaJIMBa€MOCTh U MPOKAIMBAEMOCTD; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHME HanpspKeHUs!, BO3HUKAIOIIUE MpH 3akaike. CrocoOsl

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

11

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

12

Knaccudukarus craieil o XUMHYECKOMY COCTaBY, CTPYKTYpe U Ha3HAYECHUIO.
MapxupoBka ctaneit. Koncrpykipionusie ctaini. OcHOBHbIE TpeOOBaHMs,
MpPEABABIIEMbIE K KOHCTPYKIIMOHHBIM CTAJIIM. CTPOUTEIbHBIE CTAIIH.
ApmMmatypHble cTand. Ctaiu Juisl XOJOIHOM IITAMIOBKU. YIIy4IlIaeMble CTAJIH.
Cramu qyist XTO. Ipyxxkunnsie ctanu. [logmunHukoBsie ctanu. MapTeHCUTHO-
cTaperolue ctaau. KOHCTpyKIMOHHBIE CTAJIM CIIEMAIBHOTO Ha3HAYEHUSI.

13

Crtanu BBICOKON M3HOCOCTOMKOCTU. CTanu AJisl KpUOTeHHBIX Temneparyp. Cranu
MOBBIIIEHHON 00pabaTeiBaeMoCTH pe3anneM. Koppo3noHHOCTOMKHE CTalH.
JKapocrolikue ctanu u criaBbl. MTHCTpyMeHTalIbHBIE CTadu. TBEpIbIe CIJIaBhbI.

14

Tepmuueckast 00pab0TKa BETHBIX CIUIABOB. 3aKalika Ha MEePECHIIEHHbIN TBEPABIT
pacTBOp M ctapeHue. AnromuHui. CriiaBsl Ha ocHOBe anmoMuHus. Knaccudukarus
U TepMUUecKas 00paboTKa aJlOMUHUEBBIX CIUIaBOB. Jlepopmupyembie
QJIFOMUHHMEBBIE CIUIABbl, HE YIIPOUHSAEMBIE U YIIPOYHSAEMBIE TEPMUUECKON
00paboTkoi. JIuTeiHbIe CIITaBHbI.

15

Menb. CrinaBel Ha OcHOBe Meu. JIaTyHu, UX CBOMCTBA, MapKUPOBKA U
npuMeHeHne. OJIOBSIHUCTBIE, AIFOMUHUEBBIE, MAPTAaHLIOBUCTBIE, CBUHIIOBBIE U
OepuiueBble OPOH3bI: COCTaB, CBOICTBA, MaPKUPOBKA U 00IaCTH TPUMEHEHUSI.
MenHoHMKeneBbIe cIuiaBbl. TuTaH U ero cBoiictea. KOHCTpyKIIMOHHBIE U
YKapOIIPOYHbIE CIIIaBbl TUTaHA. TepMuyeckas o0paboT-Ka TUTaHA U €TO CIUIABOB.
AHTH(QPUKIUOHHBIE CIJIaBbl HA OJIOBIHUCTON, CBUHIIOBOM, INHKOBOW U
AJTFOMUHHME-BON OCHOBE.

16

10

Hemeramnueckue marepuaisl

5.2. IlpakTHyeckue 3aHATUSA, CEMUHAPBI

He nipenycmoTpensl

5.3. JIabopaTtopHbie padoThI

Ne
SAHATHUA

Ne

paznena

HanmenoBaHue mimm KpaTkoe coziepkaHue 1abopaTopHOi paboTsl

Koi-
BO
4acoB

1,2

MaKpo— n MI/IKpOCTPYKTypHBIﬁ MCTOAbI aHAaJIn3a MCTAJIJIOB U CIIJIaBOB

3,4

IInacTudeckas z[e(bopMaum{ METAaJJIOB M €€ BINSIHNE Ha MEXaHMISCKHE CBOMCTBA

5

PexpucTaiuin3alluOHHBIA OTHKUT.

6

JInarpaMMbl COCTOSIHHSI ABOMHBIX CUCTEM

7

@da30BbIe IPEBPALLCHUS U CTPYKTYPa YIIIEPOIUCTBIX CTAJICH U YYyT'YHOB

8

AHaJIN3 AMarpaMMBbl COCTOSIHUN KeJe30-yIIIepo]

12
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CeMuHap 1Mo TEOpUU TEPMUUYECKON 00pabOTKH
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9

BiusiHue CKOPOCTH OXJIAXKICHUS HAa CTPYKTYPY M CBOMCTBA YIJIEPOAUCTOU CTaJIH.

10 OTtnyck cranu

11

MapkupoBKa cTajlell U YyT'yHOB

16 o
KOHCTPYKIUI

Br160op MaTepuanoB 1 Ux 00paboTKa B 3aBUCUMOCTHU OT YCIIOBHI SKCILTyaTalllu

13,14

Tepmuueckast 00paboTKa aTFOMUHHEBBIX CILIABOB

O || & [

15

MapKI/IPOBKa OBCTHBIX CIIJIaBOB

(N2 S SNl I O TR I \O T I \O 3 [} \S)

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

ITogsun CPC

Crnucoxk nureparypsl (C yKkazaHUEM
pas3lernos, IiaB, CTPAHMUIL) / CChUIKA Ha

peCypc

CemecTtp

Koi-
BO
JaCOB

HSy‘IeHI/IC MpoueCCOB KpUCTAJULIM3alluH
PKCJIC30-YITICPOAUCTHIX CIIJIABOB 3a/IaHHOT'O
COCTaBa

MarepuanoBeieHrne: yaeoHoe mocoone K
maboparopHbIM pabotam /M.B.Jlanuna,
B.JI.UnpnueB, A.C.Co3bikuHa.— UeasOuHCK:
W3n-8o FOYpI'Y, 2013.—81c. Crp.27-46 win
TIF000#1 HCTOYHUK U3 CTIIICKAa OCHOBHOU
TUTEpaTyphl

11

Pedepar "KoHCTpYKIIMOHHBIE CTATH U
CIuIaBbl”

1. Jlaxtun, FO. M. MarepuanoBenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3., nepepad. u
nomn. - M.: MammHoctpoenue, 1990. - 528 c.
wi., tasa XIV crp. 252-312 unm 2.
Connues, 1O. I1. Marepuanoseaenue Yueo.
U1 By30B 110 METAJUTypr., MAaIlIUHOCTPOUT. U
oOmerexH. crenuansHocTsaM FO. I1.
Connnes, E. U. [Ipsaxun. - 3-e u3..
nepepab. u go. - CIIO.:

10

HO}IFOTOBK& K KOJIJIOKBUYMaM U 3K3aMCHY

JI10001 MCTOYHUK W3 CITMCKA OCHOBHOI
TUTEPATyPhI

20,5

l3yueHne MapKUpOBOK CTaJIeH, YyT'yYHOB,
LIBETHBIX METAJUIOB U CIIJIaBOB

MartepuanoBeaeHue: yaeOHoe mocoone K
nmaGopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Ueas10HMHCK:
W3n-8o FOYpI'Y, 2013.—81c. Ctp.46-54 n
73-78

12

Pedepar no pazneny "l{BeTHbIE MeTANIBI U
CILJIaBbI"

1.JTaxtun, 0. M. Marepuanosenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3/., nepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. maebl XIX-XXIII ctp. 378-422 nmm 2.
Comnnues, HO. I1. MarepuanoBenenue Yueo0.
TUTSE By30B 110 METAJLTyPT., MAIIMHOCTPOUT. H
obmietexH. cnienuanbHOCcTM HO. I1.
Conuues, E. U. [TpsaxuHn. - 3-e usg..
nepepab. u gom. - CI16.: Xumuznar, 2004. -
734,c.un. paznen IV, ctp. 478-538

Pedepar no pazneny "Hemerammnueckue
MaTepuaib”

1. JTaxtusn, FO. M. MarepuanoBenenue
Y4eOHUK JUTsl BTY30B. - 3-€ U311., nepepad. u
nom. - M.: MammnHocTtpoenue, 1990. - 528 c.
wi. gactsb I, ctp. 434-520 nnnu 2. ConHues,
1O. [1. MarepuanoBenenue Yue0. s By30B
[0 METAJUTYpr., MAIIUHOCTPOUT. U
obmerexH. crieransHocTsM FO. I1.

Conuues, E. U. Ipsxun. - 3-e uzg..




nepepab. u gom. - CI16.: Xumuznar, 2004. -
734, [1] c. un., pazaen VIII u IX cTp.582-
664

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmumn

KonTposnb kauecTBa 0CBO€HUsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losioskeHrEM 0 OANITLHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM JIeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISt

Ha3zsanue
KOHTPOJIBHOTO
MEpOTIPUSITHS

Bec

Makc.
Oamt

[Topsanox HaumncieHus 6amIo0B

Yuu-
THIBA-

eTCs B
[TA

Texymmi
KOHTPOJIb

Pecdepar no uBeTHbIM
MeTaJlJlaM U CILIaBaM

0,3

Pedepar oneHnBaeTcs cieayonmum
oOpa3zom: 4 Oasa - 3a ITyOOKO
packpeITyio TeMy. Mcronb3oBaHo
OCTaTOYHOE KOJINYECTBO
muTepaTypsl 10 MPEUI0KEHHOU TEME.
3 Gamna - TeMe pedepaTsl pacKphITa,
HO MCTIOJIb30BaHO HEIOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX
MCTOYHMKOB. 2 OaJia - Tema
pedepara packpsiTa pparMeHTapHO,
moBepxHOCTHO. 0 6aIIOB - pedepar
HE MTPEACTaBIICH IS IPOBEPKH.

OK3aMCH

Texymmii
KOHTPOJIb

Pedepar no
HEMETaJUINYEeCKUM
Marepuaiam

0,3

Pedepar orieHHBaeTCs CIeIyOIUM
obpa3om: 4 Oasuia - 3a ITyOOKO
packpeITyio TeMy. Mcronb30BaHo
JOCTaTOYHOE KOJIUYECTBO
TTepaTypsl 10 MPEATI0KEHHON TEMe.
3 Gaa - TeMe pedepaTsl pacKphITa,
HO WCIIOJIb30BaHO HEJIOCTATOYHOE
KOJTMUYECTBO JINTEPATYPHBIX
HMCTOYHUKOB. 2 Oajia - Tema
pedepara packpbiTa hparmMeHTapHO,
moBepXxHOCTHO. () 6amioB - pedepar
HE MTPEACTABIICH IS TIPOBEPKH.

OK3aMCH|

Texymui
KOHTPOJIb

Pedepar mo
KOHCTPYKIIHOHHBIM
CTaJIsIM

Pedepar oneHnBaeTcs cieayonmm
obOpazom: 4 Garia - 3a IIyOOKO
packpeITyI0 TeMy. Mcronb30BaHo
T0CTaTOYHOE KOJTHMYECTBO
TUTEpaTypHI MO MPEITIOKCHHON TEME.
3 Gamna - TeMe pedepaThl pacKphITa,
HO HCIIOJIb30BaHO HEJJOCTATOYHOE
KOJTMUYECTBO JIMTEPATYPHBIX
MCTOYHHKOB. 2 Oalia - Tema
pedepara packpeiTa pparmMeHTapHO,
noBepxXHOCTHO. () GansioB - pedepar
HE MPEJICTABIICH JUISI TPOBEPKH.

OK3aMCH|

Texymmii

KosutokBruym 1o

KOJ'IJ'IOKBI/IYMI)I IMPOBOJATCS HA

DK3aMCH]




KOHTPOJIb

MIaCTUYECKOM
nedopmaruu u
PEKpUCTAILTU3AINN

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
YKEJIE30yTIIEPOAUCTHIM
CIUIaBaM

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|

Texymumii
KOHTPOJIb

Komnoksuym 1o
TEPMUYECKOMN
o0OpaboTke

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

[T1ucerMeHHbIH onpoc

13

CTyzneHT noiay4yaeT KapTouKy B
COOTBETCTBUU C KOTOPOH
HeoOxoaumMo paciudpoBars 12
MapoOK CTajed U 4YyT'yHOB U 110
[IPUBEIEHHOMY XUMUYECKOMY
COCTaBy M OJIHY CTaJlb 3alIU(PPOBATH.
[IponomxuTenbHOCTH onpoca - 30
MUHYT . 3aJJaHU€ OLIEHUBACTCS
cleqyromuM o0pa3oM: 3a KaxIyro
MPaBUIHHO BBHITIOJHEHHYIO
pacmudpoBKY WIH 3alIHPPOBKY
MapKH CIUIaBa MpucBanBaeTcs 1
Oasn.

OK3aMCH

JlaGopaTtopHas
pabora

3ammura
1abopaTopHBIX paboT
o 1 pasneny

JlaGopaTopHbIie pabOTHI
"[Mnactrueckas nedopmarnus
MeTtayoB" u "
PexpucTamin3almoHHbIA OTKUT"
B3aMMOCBSI3aHbI U 3alUIIAI0TCS
OJTHOBPEMEHHO. 3aluTa
1abopaTOpPHBIX PadboT
OCYIIECTBIISICTCS WHINBUIYAIBHO.
OneHunBaeTcs NpaBUIbLHOCTD
BBIBOJIOB M OTBETHI Ha BOIIPOCHI (TPHU
BOITPOCA).

OOwmii 6asut mpu oLeHKe
CKJIa/IBIBAETCS U3 CIEAYIOIINX
roKazaresen

- BBIBOJIBI JIOTUYHBI K 0OOCHOBAHHI -
1 Ganmn

- IpaBWJIbHBIN OTBET Ha OJIMH BOMPOC
-1 Gann

OK3aMCH|

Texymmii

Omnpoc 1o xene3o-

Onpoc OCyHIeCTBISETCS

OK3aMCH|




KOHTPOJIb

YIIIEPOAUCTBIM
criaBaM

WMHIWBHUYaJIbHO. OLICHI/IBaeTCSI
[PaBHJIBHOCTH OTBETOB Ha BOIPOCHI.
3anarorcs 4 Borpoca U3 MepeyHs,
umerornierocs B PIT/I.

cnonb3yercs moka3aress:
MpaBWIbHBIN OTBET Ha 1 Bompoc - 1
Oan

10

JlaGoparopHas
pabora

3amura
n1abopaTopHOM
paboTsl 1o 4 pazneny

3amura 1a0opaTopHON pabOThI
"BnustHue CKOpOCTH OXJIAXKIEHNE Ha
CTPYKTYpY U CBOMCTBa cTaan"
OCYUIECTBIISIETCS UHIANBUAYaIbHO.
OneHuBaeTcs NPaBUIBLHOCTH BHIBOJA
1 OTBETHI HAa BOIIPOCHL. 3a1aAr0TCS TPU
BOIIpOCA.

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

- BBIBOJIBI JIOTUYHBI U OOOCHOBAHBI -
1 6ann

- IPaBUJIbHBIN OTBET HA OJIUH BOIIPOC
- 1 Gann

OK3aMCH

11

JlaGoparopHas
pabora

3amura
nmabopaTopHOM
paboThI 10 4 paznemny

3amuTa J1abopaTopHON PabOTHI
"Otyck cTanu" oCyIecTBIsAeTCs
nHANBUAYaIbHO. OlieHnBaeTcs
[IPaBUIBHOCTH BBIBOJA U OTBETHI HA
BOIPOCHL. 3a/1al0TCS TPH BOIIPOCA.
OOwwmii 6amt mpu oLeHKe
CKJIa/IBIBAETCS U3 CIEIYIOIINX
[MOKa3aTelen:

- BBIBOJIbI JIOTUYHBI U1 0OOCHOBAHBHI -
1 6ann

- IpaBUJIbHBIN OTBET Ha OJIMH BONPOC
- 1 Gann

OK3aMCH

12

Texymui
KOHTPOJIb

MapkupoBKu
[[BETHBIX METAJJIOB

12

CTyzneHT noiay4yaeT KapTo4uKy B
COOTBETCTBUH C KOTOPOH
HeoOxoaumMo paciiudpoBars 12
MapOK IIBETHBIX METAJIOB U CIIABOB
Ha 1X ocHOBE. [IpoI0IKUTENBHOCTD
onpoca - 30 MuHyT . 3aaHue
OLICHHUBAETCS CIEIYIOIINM 00pazoM:
3a Ka)K1y1o NPaBUIbHO
BBITIOJTHEHHYIO paciin(poBKy MapKu
CIuIaBa IprcBauBaeTcs 1 6as.

ODK3aMCH

13

JlaGopaTtopHas
pabora

TepmoobpaboTka
AJIFIOMHMHUEBBIX
CILJIaBOB

3amura 1aboparopHOl paboThI
OCYIIECTBIISICTCS WHIANBUIYaIBHO.
OL[CHI/IBaCTCSI HpaBI/IHBHOCTB BbIBOJAA
W OTBETHI HAa BOTIPOCHI. 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|




[Ipome-
14| 2 KYTOYHAst JK3aMeH - 5
aTTecTanus

Oamn 5.

HK3aMEH IIPOBOIUTCS B TMCbMEHHOM
BHJIC; B OUJIeTe 5 BOMPOCOB,
1,5 4. mocne npoBEpKU OTBETOB
[IpernoaBaTeslb MOXKET 331aTh
YTOUHSIOIINE BONPOCHL. Pe3ynbraTsl
OLIEHUBAIOTCA CIEAYIOUIMM 00pa3oM:
3a Ka)KJbpli IPaBUIIbHBIN OTBET
npucBauBaercs 1 6amr. Bec
MepOnpUATHA |, MaKCUMaJIbHbIH

BpeMs

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOU
arTecTanuu

[Iponenypa npoBeneHus

Kpurepun
OLICHUBAaHHUS

9K3aMCH

[Ipu orileHUBaHUM pE3yabTATOB YUEOHOM 1€ATENBHOCTH
oOyyaromierocs 1o AUCUUIIIMHE UCIIONb3yeTCs 0auIbHO-
pPEUTHHIOBAsI CCTEMa OLICHUBAHUS PE3yIbTaTOB yueOHOM
JeSTeNIbHOCTH 00yJaromuxcst (yTBepkKaeHa MpuKa3zoM pexropa 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 oOydaromierocs mo
JUCLMILIMHE OIPEEeNsIeTCs 110 pe3yJbTaTaM TEKYIIEero KOHTPOJIS.
[Tpu HamMUMK y CTYICHTA MPOXOIHBIX OaIOB 10 KaxaoMmy KPM,
ucxons u3 perunra 60% , CTyJIeHT MoTydaeT 3a4eT 0e3
JIOTIOJIHUTENBHOTO cobecenoBanusi. CTy/IeHT BIpaBe MPUITH Ha
9K3aMEH JUIs YAYUIIEHHs CBOEr0 peHTUHIa U MOIYYUTh OLEHKY 10
dopmynie Rd = 0,6RTek + 0,4Rma + Rb. ¢ yuerom Tekytiero
KOHTpPOJIS ¥ 0aJUIOB 32 IPOMEKYTOUHOE UCIIBITAHUE.

B coorBercTBUU C
. 2.5, 2.6
[Tonoxxenus

6.3. ITacoprt ¢oHIa OLIEHOYHBIX CPEACTB

KomrmereHnun

Ne KM

Pesynbrarel 00yueHus

7(819(10(11{12|13(14

3HAET: OCHOBHBIE CBOMCTBA COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTepHasoB, MX KIacCU(UKAINIO U MApPKUPOBKY, METOBI

YIPOUHSIONIEH 00paOOTKH I JeTael pa3TuaHbIX
VHXCHEPHBIX KOHCTPYKIIUH

OIIK-5 OIpEACIICHUS UX MEXaHUUECKUX XapaKTePUCTUK, OCHOBHBIE HHHHHHHT |
WCTOYHUKHN HHPOpMAIHU 0 PU3UIECKUX U MEXaHUICCKUX
CBOICTBaX KOHCTPYKIIMOHHBIX MaTepPHAIIOB
YMeeT: paboTaTh ¢ TEXHHYECKOU JTUTEPATypOl U BEIOMPATH
HauOO0JIee MOIXOSIINE MaTepUabl, CIOCOOBI U PEKUMBI
OIIK-5 AXOLAINL PHAJEL, P H b TR

lMeeT nmpakTUYeCKH OMBIT: M0J00pa HAUITYYIIUX
OIIK-5 MaTEPHUAJIOB JUIsl KOHCTPYKINH 110 MX Ha3HAYEHUIO U
YCJIOBUSIM DKCIUTyaTalluu

OIIK-7

3HaeT: KJIacCU(PHUKALNIO COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTepuasoB, UX CBOICTBa U 001aCTh MPUMEHEHUS

'YMeeT: BbIOMpaTh Haudosee MoaXo/IsI1Me MaTepUallbl,
OIIK-7 CITOCOOBI U PEKUMBI YIPOUHSIONIEH 00paOOTKH ISl AeTaneit +H
WH)XCHEPHBIX KOHCTPYKIIUN

OIIK-7

MMeeT mpakTU4EeCKUI OMBIT: UCCIEAOBAHUNA U UCTIBITAHUN
CBOICTB MarepraioB




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
1. Jlaxtun, 0. M. MarepuanoBenenue Y4eOHUK JJIs1 BTYy30B. - 3-€ U3I.,
nepepal. u non. - M.: Mammunoctpoenue, 1990. - 528 c. ui.
2. Comnnues, 1O. I1. MarepuanoBenenue Yue0. /Uit By30B 10 METAJLTYPT.,
MAIIMHOCTPOUT. U o01IeTexH. cneruaibHocTsIM FO. [1. Comnnes, E. U. [psaxun. - 3-
e u3.. nepepad. u pom. - CII16.: Xumusnar, 2004. - 734, [1] c. n.
3. Marepuanosenenue Yueo6. 1 Bry3oB b. H. Apzamacos, . U.
Cunopum, I. ®@. Koconanos I. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
U3, UCIIp. U A0IL. - M.: MammHoctpoenue, 1986. - 383 c. ui.

6) OononHumenbHas IUmepamypa:

1. Tennep, FO. A. Marepuanosenenue Yueb. nocodue jis By30B [loa
pen. A. I. Paxmraara. - 6-e usg., nepepad. u gom. - M.: Metamtyprus, 1989. - 456
C. UL

2. Tynses, A. I1. UactpymenTanbhbie 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. XKypasnes, B. H. Mamunoctpoutenbsubie ctanu Texect CrpaBouHuk B.
H. Kypasnes, O. . Hukonaesa. - 4-e u3n., nepepad. u A01. - M.:
Mammnoctpoenue, 1992. - 480 c. uin.

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

8) omeyecmeenHbvle U 3apydedicHble HCYPHAILL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:
1. MeranioBeaeHue u TepMudeckas 00padboTKka METaJIIOB
2. MamuHocTpoeHue

2) Memoouueckue YKazanus 0is Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. MarepuanoBenenue: yueonoe nmocoorne/ X.M.MoOparumos,
B.U.®unaros, H.A.Illabyposa. - Yensounck: N3n-so IOYprY. 2010.-38c.

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

JJIeKTPOHHAsA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIUs

HanmenoBanue
Bu ecypca B
No A peeyp . bubnuorpaduyeckoe onrcanue
JTUTEPATypsl | DIIEKTPOHHOMN
dbopme
1 |OcHOoBHast OneKTpoHHBIN |MatepuanoBenenue: yueonoe nocooune /M.A.Cmupnos, K.}FO.Oxwures,




MTeparypa KaTajuaor X.M.U6parumos, F0.1.Kopsirun: U3a-so KOYpI'Y, 2005. -U1.-139c.
HOYpI'Y http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000351794
. (IIaGyposa, H. A. Marepuanosenenue Y. 2 : Hemerammnueckue
DIEKTPOHHBIN
JlomonHuTETbHAS MaTepHuabl : yued. mocobue JIIsi MaIIHHOCTP. ¥ METAJLTYPr.
2 KaTaJjor .
muTeparypa OYpLY cnenuanbHocTel.- Yensounck : M3n-so IOYpI'Y |, 2011.-Y.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
EKTDOMHLL MarepuanoBeeHne: yueOHoe mocodue K 1abopaTopHbIM paboTam
JlonotHUTE IHHAS p /11.B.Jlartuna, B.JI.WasnueB, A.C.Co3bikuna.— Yensounck: M3a-Bo
3 KaTajor
ureparypa OVol'Y IOYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOYpI'Y (HIVY)"-ITopran "Dnexrponnsiit OYpl'Y"
(https://edu.susu.ru)(6eccpouHo)

[lepedenb ucnonb3yeMbix NpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC obecreueHue AUCHUIIINHBI

No OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,
Bup 3austuit . I_l MIPEIYCTaHOBIECHHOE TIPOrPaMMHOE 00CCIIEUCHHE, UCTIONB3YyEMOE JIJISl PA3TMIHBIX
YA BHUOB 3aHSTUU

YyeOHast 1abopaTopusi MaTepHaIOBEICHUS, OCHAIIEHHAS: — Te€YaMu JIJIsl HarpeBa
00pasnoB; — TBepaomepamu bpunesis u PokBeiia; — py4YHbBIMU TPOKATHBIMU
cTaHamH; — MeTayuiorpadguueckumu Mukpockonamu. 2. [lnakarel u dhonuun
JlaGopatopusie [230a |(kogoTpaHCIapaHThl) 0 OCHOBHBIM pasnenaM Kypca. 3. Komnekuus

3aHITHS (1) [makpouutdoB 1 u310MOB. 4. Moienu KpUCTATUIMYECKUX PEIIETOK METaJlIoB. 5.
Paznarounsrii MaTepual o Teme «CIuiaBsl )KeIe30—yriepony. 6. Meroamaeckne
mocoOus k 1abopatopHbiM pabotam. 7. KoHTponbHBIE 3a/1aHUs IO OCHOBHBIM
pasnenam Kypca. 8. YueOHble KHHO(DHIIbMBI.

.HGKIII/II/I AyAUTOpHA, OCHAIICHHAA MYJII)TI/IMCI[I/II;'IHI)IM ITPOCKTOPOM




