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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,

1.0.20 IlpoekTrpoBaHuE MEXaHU3MOB U OLICHKA
paboTOCIIOCOOHOCTH JIeTalield MalluH,

1.0.23 Mertposnorus, cTaHAapTU3ALMS 1
cepruduxanms,

1.0.19 deranu mamuH,

1.0.29 be3onacHOCTh XU3HEACATEILHOCTH,
1.0.28 3amuTa OKpy’Karoei cpeasl B

IPOMBIIIIEHHOM IIPOU3BOJCTBE

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINAH:
Her

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0mast TpyA0€MKOCTh JUCHUIUIMHBI cOCTaBseT 4 3.€., 144 4., 74,5 4. KOHTaKTHOMN

paboThl
Pacnpenenenue
Bcero 110 CEMECTPaM B Hacax
Bun yueOHo# paboThI
4acoB Homep cemectpa
2
OO0mast TpyI0EMKOCTh UCITUTLITTHBI 144 144
Ayoumopnvie 3aHAmMusL: 64 64
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UIIH) APYTHE BUIBI 0 0
ayuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 69,5 69,5
Pedepar no pazgeny "L{BeTHbIe MeTAIUIBI U CIUIABHI" 8 8
[ToaroroBka K KOJUIOKBUYMaM M 3K3aMEHY 20,5 20.5
N3yueHue nmporeccoB KpucTaaIn3alum xKene3o- 1 1
YIJIEPOAMCTHIX CIUIABOB 3a/laHHOTO COCTaBa
N3yuenre MapKUpPOBOK CTaJIeH, YyTYHOB, IIBETHBIX METAJIOB 12 12
U CIIJIaBOB
Pedepar "KoHCTpyKIIMOHHBIE CTAIH U CIUIABHI" 10 10
Pedepar no pazneny "Hemeramueckue matepuaib” 8 8
KoHcynpranyy u npoMexyTo4Hast aTTeCTalus 10,5 10,5
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - JK3aMEH

5. ConepkaHue TUCHMIIIMHBI

Ne
paznena

O0beM ayTUTOPHBIX 3aHIATHIA IO BHIaM B

HanmenoBanue pa3aciioB JUCHUIIIIMHBL gacax

Beero || I3 | Jp




1  |ATOMHO-KpPUCTAJTINYECKOE CTPOEHUE METAIITIOB 5 1 0 4
) Jledopmaniusi, pa3zpylieHue U MEXaHMYeCKUue CBOMCTBa 9 3 0 5
METaJJIOB

3 |®a30Bble IPEBpALICHHS U CTPOCHUE CILUIaBOB 5 3 0 2

4 |CrnaBbl Kelle30—yTIIepoI 7 3 0 4

5  [Teopus Tepmuueckoil 00pabOTKU CTAIN 8 6 0 2

6  [Texnonorus TepmMuueckoil 00pabOTKU CTaIN 8 4 0 4

7  |IIoBEpXHOCTHOE YIIPOUHEHHUE CTATH 2 2 0 0

8 |[ChmemmannHBIE cTann 8 4 0 4

9  |lIBeTHBIE METAIIJIBI U CILIABBI 10 4 0 6

10 |Hemerammnueckue MaTepHuaibl 2 2 0 0

5.1. Jlekuuu
Ne Ne Kox-
HaumeHoBaHue M KpaTkoe coiepKaHue JEKIIMOHHOTO 3aHATHUS BO
neKuujpasaena
4acoB
Tumbl cBsI3U B TBEPABIX Tenax. [IOHATHSA 0 KPUCTAIUIMYECKON PEIIETKE U
PIIEMEHTApHOU siueiike. OCHOBHBIE TUITBI KPUCTAINIMYECKUX PEIIETOK METAIIJIOB.

1 1 |fIBnenue nmonumopduzmMa. AHH30TPONHS CBOMCTB KpUCTALIOB./{ehekTh 1
KPUCTAJNTNYECKOTO CTPOEHUSI METAIIJIOB (11.K.C.). BiausHue 1.x.c. Ha cBoiicTBa
METaJJIOB.

Yopyras nedopmarys. MexanusM miIacTUYecKoi nedopmMaliy B MOHO- U

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

VcripITaHus Ha pacTshKeHHE. XapaKTEPUCTHKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(>KE€CTKOCTb, MPOYHOCTH, MJIACTUYHOCTH, TBEPJOCTD, YIapHas BSI3KOCTH,

) ,  [pBHOCTHBOCTS, M3HOCOCTOMKOCTb U Jp.) U METOJbI UX onpenenenus. [Iponeccel, )
MPOMCXOJIAIINE TIPU HarpeBe 1e(hopMUPOBAHHOTO MeTallIa: BO3BpAT U
pekpucTaimzanus. X BnusHue Ha cBocTBA. PAKTOPHI, ONPEIETIIONIUNE Pa3Mep
PEKPUCTAJITIM30BAHHOTO 3epHa. XOJIOIHAs U Topsiyas IlacTHueckas aedopmarus.
[TonsiTus crijaBa, KOMIOHEHTa, (Pa3pl. CriocoObI BhIpaskeHUsI KOHLIEHTPAIU

3 3 |crutaBoB. Tumbl a3 B METAUTHYECKUX CIUIaBaX: TBEPBIE pACTBOPHI (3aMemIeHus | 2
BHEIPEHUS), XUMUUECKUE COSTUHEHMSI, TPOMEKYTOUHBIE (ha3bl.

(OCHOBHBIE THUITBI AUATPAMM COCTOSIHUSI IBOMHBIX cucTeM. OmnpeeneHne coctaBa u

4 3 |kommuectBa (pa3 mo auarpamMme cocTosiHusl. CBS3b CBOMCTB CIJIaBa C IUArpaMMOi 1
COCTOSTHUSL.

Kparkas xapakTepucTika ¢a3 B CIUIaBax jkejesa ¢ yrepoaom. luarpamma

4 4 |cocTosiHUA Kene30—IUeMEHTUT. POPMUPOBAHUE CTPYKTYPBI CIUIABOB IIPH 1
MEIJIEHHOM OXJIXKICHHH.

CTpYyKTypHBIE COCTaBISIOLINE U CBOICTBA YITIEPOJUCTBIX CTallel 1 OebIX
qyryHoB. OO11as xapakTepucTuka ctaneil. [locTosiHHbIe pUMecH U UX BIMSHUE HA

5 4  |cBoiicTBa cranei. Jluarpamma crabuiabHOTO paBHOBecHs kene3o-Tpadut. Cepbie 2
YyTI'yHBI, UX KJIacCU(pUKanus no ¢popme rpaduTHBIX BKIIOUEHUH U CTPYKType
MeTaNIn4eckoi 0CHOBBI. Cepblii, BBICOKOIIPOYHBIN M KOBKUN UYT'YH.

[TonsiTe o TepmMudeckoii oopadorke. Kimaccubukanms BU0B TepMUUECKON
00paboTku. Kputnyeckue Touku ctanu. XMMHUECKUE 3JIEMEHTHI, BXOZSIINE B

6 5 |cocraB craneil. Knmaccudukanus serupyromux 3MeMenToB. O0pazoBaHue 2
aycTeHHTa rpu Harpese. PocT 3epHa aycteHura. Biusinue pa3mepa 3epHa Ha
CBOICTBA CTaJIH; EPErPEB U NEPEKOT.

7 5 Pacriag aycteHuTa npu oxJlaxaeHUU. J(MarpaMma n30TepMUUECKUX NTPEBPALLIEHUIN )

nepeoxyaax1EHHOro aycteHuTa. [lepnutHoe, MapTeHCUTHOE U OEMHUTHOE




[MPCBPALICHUA ayCTCHUTA. Brnusane JICTUPYIOIIHX 2JICMCHTOB Ha IMMPCBPAIICHUA
aycteHuTa. [IpeBpalieHus ayCTeHuTa nNpu HENPEPHIBHOM OxJiaxaeHun. CBOMCTBA
[IPOAYKTOB pacnajia ayCTEHUTA.

HpeBpameHI/m IIpU OTITYCKE 3aKalIéHHOH cTtanu. BnusHue JICTUPYIOIIHUX 2JICMCHTOB

8 5 |Ha mpoueccel oTnycka. Mi3MeHeHne cBOMCTB cTanu npu oTimycke. OTIycKHas 2
XPYIIKOCTb.
Omxur I pona. Bunst orxura I pona (qudQy3noHHBIN, peKpUCTaUIN3alMOHHBIH,

9 6 | cuaTus HanpsbkeHuid).OTxur I poxa. Buaer orkura Il pona (monssli, 2

HETOJIHBINA, HOpManu3auus, chepouu3upyomuil U T.11.).

3akanka cranu. Beibop TemnepaTypbl OXJIaXACHUS U OXJIAXKAAIOIIEH CPeIbl s
3aKaliKd. 3aKaIMBaeMOCTh U MPOKAJIMBAEMOCTb; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUEe HanpsHKEHMs, BOSHUKAOIKe mpu 3akanke. CriocoObl

3akanku. Huskuii, cpeaHuil 1 BBICOKMI OTITyCK CTanu. TepMoMexaHndecKast
o6pabotka (TMO) ctamu. OcHoBHBIe BUaABI TMO 1 €€ BIMsiHIE Ha CBOMCTBA
CTaJIu.

10 6

Xumuko-repmudeckast oopadorka (XTO) cranu. LlemenTtanus. Mexanuzm
00pa3oBaHMs IEMEHTOBAHHOTO CJIOS U €T0 CBOMCTBA. . Tepmuueckas 00padoTka
11 7  |mociie HeMEHTAIMH U CBOMCTBA LIEMEHTUPOBAHHBIX JIeTajeil. A30TUPOBaHUE. 2
Hurpouemenrtanus u nuanuponanue. Ipyrue Buasl XTO cranu. [loBepxHocTHas
3aKaJIKa.

Knaccudukarus craneil o XMMHYeCKOMY COCTaBY, CTPYKTYpe U Ha3HAYECHUIO.
MapxkupoBka craneid. Konctpyknuonnsie ctanu. OCHOBHBIE TpeOOBaHMUS,
MPEIBABISIEMbIE K KOHCTPYKIIMOHHBIM cTajsiM. CTpOUTENBHBIE CTaJIH.
ApmarypHble ctaiau. CTanu ais X0J0JHOW IITAMIIOBKH. YIIy4IlIaeMble CTaJIH.
Cramu s XTO. Ipyxunnsie cranu. [lonmmnHnkoBeie ctanu. MapTeHCUTHO-
craperonye ctaau. KOHCTpyKIIMOHHBIE CTAIH CIIENMAIIBHOTO HA3HAYEHUSI.

12 8

Cranu BeICOKOH M3HOCOCTOMKOCTH. CTamnu JIIsl KpMOT€HHBIX Temnepatyp. Cranu
13 8  [moBbIlIEHHOI 00pabaTbiBaeMOCTH pe3aHreM. Koppo3noHHOCTONKHE CTalu. 2
JKapocTtolikue ctanu u cruiaBsl. THCTpyMeHTaIBHBIE CTalu. TBEpABIC CIIIABHI.

Tepmudeckast 06paboTKa IIBETHBIX CIUIABOB. 3aKallka Ha MEPEChIIEHHBIN TBEPIBINA
pacTBOp M cTapeHue. AnromuHui. CriiaBsl Ha ocHOBe anmoMuHus. Knaccudukarus
14 9  |u Tepmuueckas 00pabOTKa aJIFOMUHHEBBIX CIUIaBOB. JleopmMupyembie 2
QIIOMUHHUEBBIE CIIJIaBbl, HE YIIPOUYHSAEMbIE U YIPOUHSIEMbIE TEPMUYECKOM
00paboTkoi. JIuTeiiHbie CIIaBhbI.

Menp. CrinaBel Ha OCHOBE Meu. JIaTyHH, UX CBOICTBA, MapKUPOBKA U
npuMeHeHre. OJOBIHUCTHIE, ATFOMUHUEBBIC, MAPTAHIIOBUCTHIE, CBUHIIOBBIE U
OepusuineBbie OPOH3BI: COCTaB, CBOMCTBA, MAPKUPOBKA M 00IACTH IPUMEHEHHS.
15 9  |MenHoHUKelNeBbIE CIIaBbl. TUTaH U ero cBoicTBa. KOHCTPpYKIIMOHHBIE U 2
YKapOIPOYHBIE CIIaBbl TUTaHA. TepMudeckast 00paboT-Ka TUTaHA U €TO CIUIABOB.
AHTH(QPUKITMOHHBIC CIIABBI HA OJIOBTHUCTOM, CBUHIIOBOM, ITMHKOBOU U
aJIIOMHUHHE-BOM OCHOBE.

16 10 |Hemerannuueckue mMarepuaibl 2

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
He npenycmorpenst

5.3. JIaboparopHbie padoThI

Kox-
Ne Ne .
HaunmeHoBaHMe WU KpaTKoe coziepkaHue 1a0opaTopHON paboThI BO
3aHATUApa3IeNa]
4acoB
1,2 I [Makpo- 1 MUKPOCTPYKTYPHBII METOABI AHAJIN3Aa METAJUIOB U CIUIABOB 4
3.4 2 |[Inactuueckas nedopMaiusi METAILIOB U €€ BIMSHAE HA MEXaHUYECKUE CBOWCTBA | 4




5 2 (PexpucTamin3allOHHBIN OTXKUT. 2
6 3 |[lmarpamMMbl COCTOSIHMSI IBOMHBIX CUCTEM 2
7 4  |®a30Bble NPEBPALICHUS U CTPYKTYpa YIIIEPOIUCTHIX CTAJIEH U YYyTYHOB 2
8 4 |AHanu3 qUarpaMMbl COCTOSIHU 5KeJIe30-yIIepo] 2
12 5 |CeMuHap 1o TE€OpUH TEPMUUECKONH 00pabOTKH 2
9 6 |BiausitHuE CKOPOCTH OXJIAXKICHHS HA CTPYKTYPY U CBOMCTBA YITIEPOJUCTON CTAJIH. 2
10 6 |Ortmyck cranu 2
11 8  [MapkupoBka cTajiell U UyTyHOB 2
16 3 Bri6op MaTepHaos 1 nx 00paboTKa B 3aBUCUMOCTH OT YCJIIOBUH IKCILTyaTalluu )
KOHCTPYKIIHI
13,14 9  |Tepmuueckast 00pabOTKa ATFOMUHUEBHIX CTIJIABOB 4
15 9  |MapkupoBKa [IBETHBIX CILJIABOB 2
5.4. CamocrosiTesibHast padoTa CTyIeHTAa
Brinonnenne CPC
Crrcoxk nuteparypsl (C yKkazaHueM Kon-
[Tonsug CPC paszernos, miaB, CTpaHull) / ccbuika Ha  [CeMmecTp| BO
pecypc 4acoB
1.JIaxTun, 0. M. Marepuanosenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3., nepepad. u
nomn. - M.: MammHoctpoenue, 1990. - 528 c.
wit. maBbl XIX-XXIII crp. 378-422 nnu 2.
Pedepar no pazneny "LBetnsie metamisl U [Comnies, 0. 1. Marepuanosenenue YueoO. 2 3
cruiaBbl"” ISl BY30B I10 METAJTYpr., MAIIUHOCTPOHUT. U
obmieTexH. cnenuanbHoCcTAM HO. I1.
Connnes, E. U. [IpsaxuHn. - 3-e u3..
nepepab. u gom. - CI10.: Xumunznar, 2004. -
734,c.un. pasnen 1V, ctp. 478-538
JI1000i1 UICTOYHHK U3 CIIHCKA OCHOBHOM
[TonroroBka K KOJUIOKBUYMaM U DK3aMEHY 2 20,5
TUTEepaTyphl
MatepuanoBeneHue: yaeOHoe mocodue K
V3yueHHe MPOLIECCOB KPHCTAITH3ALIN maboparopHbiM padotam /M.B.Jlanuna,
KEIIe30-yHIEPOIECTEIX CIUIABOR 33TAHHOTO B.JI.Wneuues, A.C.Co3bikuHa.— UeaaOuHCK: ) 1
W3n-8o FOYpI'Y, 2013.—81c. Crp.27-46 win
cOCTaBa N )
TI000M UCTOUYHUK U3 CIIHCKA OCHOBHOM
TUTEPATyphl
MarepuasnoBezieHre: yueOHoe mocodue K
T3y ueHIE MAPKHPOBOK CTallell, UyryHOB, nmaGopaTopHbiM pabotam /M.B.JlanuHa,
[BETHBIX METAJLIOB H CILIABOB B.JI.1nbuues, A.C.Co3biknHa.— Ueas10MHCK: 2 12
3n-Bo FOYpI'Y, 2013.-81c. Crp.46-54 u
73-78
1. Jlaxtun, FO. M. MarepuanoBenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3., nepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
Pedpepar "KoHCTpyKIHOHHbIC CTaTH 1 wi., maBa XIV ctp. 252-312 wnm 2.
crapsL” Comnnues, FO. I1. MarepuanoBenenue Yue6. 2 10
17151 BY30B 110 METAJITypr., MAITUHOCTPOUT. U
obmietexH. cnienuanbHOCcTAM HO. I1.
Connnes, E. U. [Ipsaxun. - 3-e us..
nepepab. u gom. - CIIO.:
Pedepar o pazneny "Hemerammnueckue 1. JlaxTun, FO. M. MarepuanoBeneHue ) 3

Marepuaib'”

Y4eOHUK ISl BTY30B. - 3-€ u34., nepepad. u




nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
ni. yacts I, ctp. 434-520 wnm 2. ConHIIeB,
[O. I1. MarepuanioBenenue Yue0. s By30B
M0 METAJUTYPT., MAIIMHOCTPOUT. 1
oOmeTexH. cneruanbHocTsaM 1O, I1.
Conuues, E. U. [Ipsxun. - 3-e uzg..
nepepad. u gom. - CI16.: Xumuznar, 2004. -
734, [1] c. un., pazaen VIII u IX cTp.582-
664

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

KonTposnb kauecTBa 0CBOSHMSI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHrEM 0 OaTbHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISt

Ha3zsanue
KOHTPOJIBHOTO
MEpOTIPUSITHS

Bec

Makc.
Oamt

[Topsanox HauncieHus 6amIo0B

Yuu-
THIBA-

eTCs B
[TA

Texymmi
KOHTPOJIb

Pedepar no uBeTHbIM
MeTaJlJIaM U CILIaBaM

0,3

Pedepar oneHnBaeTCs cieayonmum
oOpa3zom: 4 Oasa - 3a ITyOOKO
packpeITyio TeMy. Mcronb3oBaHo
OCTaTOYHOE KOJINYECTBO
muTeparypsl 10 NPEUI0KEHHOU TEME.
3 Gamna - TeMe pedepaTsl pacKphITa,
HO WCTIOJIb30BaHO HEIOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX
VMCTOYHMKOB. 2 Oalia - Tema
pedepara packpsiTa pparMeHTapHO,
moBepxHOCTHO. 0 6aIIOB - pedepar
HE MIPEACTaBIICH IS IPOBEPKH.

OK3aMCH

Texymmii
KOHTPOJIIb

Pedepar no
HEMETaJUINYEeCKUM
Marepuaiam

0,3

Pedepar orieHHBaeTCs CIeIyOIUM
obpa3om: 4 Oasuia - 3a ITyOOKO
packpeITyto TeMy. Mcmonb30BaHo
JOCTaTOYHOE KOJIUYECTBO
TUTEepaTyphl 10 NMPEATI0KEHHON TEMe.
3 Gaa - TeMe pedepaTsl pacKphITa,
HO WCIIOJI30BaHO HEIOCTATOYHOE
KOJTMUYECTBO JINTEPATYPHBIX
HMCTOYHUKOB. 2 Oajia - Tema
pedepara packpbiTa hparMmeHTapHO,
moBepXxHOCTHO. () 6amioB - pedepar
HE MTPEACTABIICH IS TIPOBEPKH.

OK3aMCH|

Texymui
KOHTPOJIb

Pedepar o
KOHCTPYKIIHOHHBIM
CTalIsIM

Pedepar oneHnBaeTcs cieayonmm
obOpazom: 4 Garia - 3a IyOOKO
packpeITyr0 TeMy. Mcronb30BaHo
T0CTaTOYHOE KOJTHMYECTBO
TUTEpaTypHI MO MPEITIOKCHHON TEME.
3 Gamna - TeMe pedepaThl pacKphITa,

HO MCIIOJIB30BaHO HCJOCTATOYHOC

OK3aMCH




KOJIMYECTBO JIUTEPaTypPHBIX
VMCTOYHMKOB. 2 6alia - Tema
pedepara packpbiTa hparMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar
HC MPCIACTABIICH IJId ITPOBCPKU.

Texymmii
KOHTPOJIb

KonnokBuym no
IUIACTHYECKOM
nedopMaruu u

PEKpUCTAIITU3AIIT

KomokBryMbI pOBOASTCS Ha
TabopaTOpHBIX paboTax Mocie
M3y4YEHUs] COOTBETCTBYIOILIETO
pazzaena kypca. Kaxiplii KOJUIOKBUYM
cofepxut 1o 8 Bonpocos IIpu
OIICHKE MCTIONB3YETCS CIIEAYIOast
[IKAJIA: 32 KaXIblii PaBUIIbHBIN
otBeT 1 Ga.

OK3aMCH|

Texymumii
KOHTPOJIb

KonnokxBuym o
KeJe30yTJIepOIUCTHIM
cIuiaBaM

KoJITOKBUYMBI TIPOBOZISITCS HA
mabopaTopHbIX paboTax mocie
M3yUYEHHSI COOTBETCTBYIOIIETO
paszena kypca. Kaxaplit KOIIIOKBUYM
cofiepxut 1o 8 Bonpocos [lpu
OLIEHKE UCIIOJIb3YEeTCs CIIelyromas
[IKaJIa: 34 KaXKIbIH ITPaBUIIbHBIN
otBeT 1 Oam.

OK3aMCH

Texymmii
KOHTPOJIb

KomnokBuym mmo
TEPMUYECKOUN
00paboTke

KomnokBIyMbI IPOBOASATCS HA
mabopaTopHBIX paboTax mocie
M3y4EHUs COOTBETCTBYIOIIETO
paszaena Kkypca. Kax b1l KOJUIOKBUYM
conepkut 1o 8 Borpocos [Ipu
OIICHKE MCIIOJIb3YETCs CIEAYIOast
[IKaJIa: 32 KaXIbI MpaBUIbHBIN
oTBeT 1 Ga.

OK3aMCH|

Texymmii
KOHTPOJIb

[TnceMeHHBIN OIpoc

13

CTyneHT noiayvaer KapTouKky B
COOTBETCTBUU C KOTOPOH
HeoOxonuMo pactmmdposats 12
MapoK CTaJIei U YyTyHOB H IO
MPUBEACHHOMY XUMHYECKOMY
COCTaBYy M OfIHY CTaJIb 3alIH(poBaTh.
[IponomxuTensHOCTH onpoca - 30
MHUHYT . 3a/laHAE OL[CHUBAETCS
CIIEYIOLINM 00pa3zoM: 3a Kax/1yto
MPaBUIIEHO BBHITIOIHEHHYTO
paciuppoBKy WIH 3aITH(PPOBKY
MapKu CIUTaBa MpHCBanBaeTcs |
6a.

OK3aMCH|

JlaGoparopHas
pabora

3amura
1a0opaTopHBIX paboT
no 1 pazgeny

JIaGopaTopHbie pabOTHI
"[lnactuueckas nedopmanus
MetayoB" u "
PexpucraiyinzalluOHHBIA OTHKHUT"
B3aMMOCBSI3aHbI M 3alIUIAIOTCS
OJTHOBPEMEHHO. 3aluTa
mabopaTopHbIX paboT
OCYUIECTBIISIETCS UHIANBUAYAIbHO.
OreHnBaeTCs MPaBUILHOCTh
BBIBOJIOB M OTBETHI Ha BOIIPOCHI (TPHU
BOIIPOCA).

OO6mwmit 6anmn mpu oIeHKe

CKJIAABIBACTCA M3 CICAYIOIINX

OK3aMCH|




Moka3zareyiei

- BBIBOJIBI JIOTHYHEI 1 000CHOBAHEI -
1 6ann

- MPaBWJIBHBIA OTBET Ha OJMH BOMPOC
-1 6amn

Texymmii
KOHTPOJIb

Ornpoc 1o xene3o-
YIIEPOAUCTHIM
CIUIaBaM

Ornpoc ocyuiecTBiIseTcs
WHIUBUIYaTbHO. OLIEHUBAETCS
[MPaBUILHOCTH OTBETOB HA BOIIPOCHI.
3anarorcs 4 Bompoca u3 nepeyHs,
nMmeromierocs B PI1I.

Mcnonb3yercst moka3aresb:
MpaBUJIbHBIN OTBET Ha 1 Bompoc - 1
Oat

OK3aMCH|

10

JlaGoparopHas
pabora

3amura
nabopaTopHOM
paboThI MO 4 pazaeny

3ammTa J1abopaTopHON PabOThI
"BrnusiHue CKOpOCTH OXJIaXKICHHE Ha
CTPYKTYpY U CBOMCTBa cTanmu"
OCYIIECTBIISECTCS UHANBUAYAIBHO.
OrneHnBaeTCs MPAaBUILHOCTH BEIBOJIA
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|

11

JlaboparopHas
pabora

3amura
n1abopaTopHOH
paboThI IO 4 pazaeny

3amura 1abopaTopHOI pabOTHI
"Otmyck ctanu" oCyIlecTBISIETCS
WHIUBUIYaTbHO. OTICHUBACTCS
MPABIJILHOCTH BBIBO/IA U OTBETHI HA
BOTIPOCHI. 3aJIal0TCSI TPU BOIPOCaA.
OOmmii 6asut mpu oLeHKe
CKJIaJIBIBACTCS M3 CIICITYFOIINX
[MOKa3aTeseu:

- BBIBOJIBI JIOTUYHBI U 0OOCHOBAHBI -
1 Gamn

- IPaBHJIBHBIN OTBET Ha OJIMH BOIPOC
- 1 6amn

OK3aMCH|

12

Texymui
KOHTPOJIb

MapkupoBku
LBETHBIX METAJIJIOB

12

CryzneHT nojayJyaeT KapToUuKy B
COOTBETCTBUU C KOTOPOH
HeoOxonuMo pactmdposats 12
MapoK LIBETHBIX METAJJIOB U CIIJIAaBOB
Ha UX ocHOBE. [IpofoIKUTENBHOCTD
onpoca - 30 MuUHYT . 3aJjaHuE
OLIEHUBAETCS CJICAYIOIIMM 00pa3oM:
3a KOKIYyI0 TPaBUIIbHO
BEHITIOJTHEHHYIO paciin(@poBKy MapKu
CIuIaBa pricBamBaercs 1 Ga.

OK3aMCH|

13

JlaGoparopHas
pabora

TepmooOpaboTka
ATFOMHUHHEBBIX
CILIaBOB

3ammTa J1abopaTopHON PabOTHI
OCYIIECTBIISICTCS WHANBUIYAIBHO.
OueHuBaeTcst MPaBUIBHOCTH BHIBOJIA
1 OTBETHI Ha BOMPOCHL. 3a/1al0TCS TPH
BOTIPOCA.

OOumii 6asu1 MpU OLIEHKE

OK3aMCH|




[OKa3aTeJIeH:

1 0asn

- 1 6amn

CKJIIAABIBACTCA U3 CICAYIOIIUX
- BBIBOABI JIOTUYHHBI U 000CHOBAaHBHI -

- HpaBI/IHBHBIﬁ OTBCT HA OAUH BOIIPOC

ITpome-
14| 2 KyTOYHAs JK3aMeH - 5
aTTecTarus

npucBauBaercs | 6ami. Bec

Oasn 5.

HK3aMeH MPOBOTUTCS B TUCHMEHHOM
BU/JIE; B OUIIETE 5 BOMPOCOB,
1,5 4. mocne npoBEpKH OTBETOB
[perno/aBaresib MOXKET 331aTh
YTOUHSIIOIINE BONPOCHL. Pe3ynbprarhl
OLIEHUBAIOTCA CIEAYIOUIMM 00pa3oM:
3a Ka)Jbll TPaBUJIbHBIN OTBET

MeponpuATHs 1, MakCUMabHBII

BpeEMs

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bun
IIPOMEKYTOYHOU
arTecTalun

[Ipouenypa nposeneHus

Kpurepun
OLICHUBAHUS

9K3aMCH

[Ipu olleHMBaHUY PE3yIBTATOB YUEOHOM NEITEILHOCTH
00y4aroIerocs Mo JUCUUIUIMHE HCIIONb3yeTcs 0aIbHO-
PEUTHHTOBAs CHCTEMa OLICHUBAHUS PE3yIbTaTOB yUueOHOM
JeSTENIbHOCTH 00yJaromuxcst (yTBepkKAeHa MPUKa30M pekTopa No
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 1mo
JUCUUIUIMHE ONPEAEIISIETCS 0 pe3yJIbTaTaM TEKYIIEro KOHTPOJIA.
[Tpu HaMM4MK y CTYACHTa MPOXOAHBIX 0aioB mo kaxaomy KPM,
ucxofs u3 petunra 60% , CTyIeHT noxyvaer 3a4et 6e3
JOTIOJTHUTENBHOTO cobecenoBanus. CTyIeHT BIpaBe NPUITH Ha
9K3aMEH JJIs YIy4IIEHHUs CBOETO PEUTUHIA U MOIYYUTh OLICHKY 110
dopmyne Rd = 0,6Rtek + 0,4Rma + Rb. ¢ yuetom Tekytiero
KOHTPOJIS ¥ 0aJUIOB 32 MPOMEKYTOYHOE UCTIBITAHUE.

B cooTrBeTCcTBUU C
. 2.5, 2.6
[lonoxxeHus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesynprarel 00yueHus

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

3HAET: OCHOBHbBIE CBOMCTBA COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTepuasoB, X KJacCU(UKALIUIO U MAPKUPOBKY, METOJIBI

YIpOUHSIONIe 00paboTKH IS AeTajei pa3IunyHbIX
WH)XEHEPHBIX KOHCTPYKLUN

OIIK-5 OIPEIEICHUS UX MEXaHNYECKUX XapAKTEPUCTUK, OCHOBHBIC A | [
MCTOYHUKHU UH(OPMAIMK O (PU3NIECKUX U MEXAHNYECKUX
CBOMCTBaX KOHCTPYKIMOHHBIX MaTepHajoB
YMmeeT: paboTaTh ¢ TEXHHUECKOI UTepaTypoil U BEIOMpaTh
Han0oJee MOAXOASIINE MAaTePHAIIbl, CIIOCOOBI U PEXKUMBI
OIIK-5 AXOTIAIL PHaIIbL, p HHH T

lMeeT npakTUYeCKUi OMbIT: M0AOO0pa HAMITYUILINX
OIIK-5 MaTepHUAJIOB JUIsl KOHCTPYKLHUHN 10 X Ha3HAYEHUIO U
YCJIIOBUSIM DKCIUTyaTalluy

OIIK-7

3HaeT: KIACCU(PHUKAINIO COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTepHasoB, UX CBOMCTBA U 00JACTh PUMEHEHHS




'YMmeeT: BEIOMpaTh HanboIee MOAXOASAIINE MaTepUabI,
OIIK-7 CITOCOOBI U PEKUMBI YIPOUHSIOIEH 00paOOTKH ISl JeTaneit +HH- + + [+
VHXECHEPHBIX KOHCTPYKIIUN

MMeeT mpakTU4eCKUI OMBIT: UCCIEAOBAHUNA U UCTIBITAHUN

OIIK-7 o
CBOMCTB MAaTE€PUAIIOB

+ H

TumnoBbie KOHTPOJIBbHBIC 3alaHUs 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIITIMHBI

ITeyaTHas yuyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAS TUMepamypa:
1. Jlaxtun, FO. M. MarepuanoBenenue Y4eOHUK IJis BTY30B. - 3-€ U3,
nepepab. u non. - M.: Mammnoctpoenue, 1990. - 528 c. ui.
2.  Conuues, O. I1. MarepuanoBegenue Yue0. aJisi By30B 10 METAJUTYPTL.,
MalIMHOCTPOUT. U 001eTexH. crnenuanbHocTsaM 0. I1. Connues, E. U. [Ipsaxun. - 3-
e u3M.. nepepad. u gom. - CII0.: Xumusznar, 2004. - 734, [1] c. u.
3. Marepuanoseaenue Yueb. s Bry3oB b. H. Apzamacos, U. U.
Cunopum, I'. ®@. Koconanos I. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucop. u aom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

0) OononrHUmMeNbHASL IUMePamypa:

1. Tennep, FO. A. Marepuanoseaenue Yue6. mocodue aiis By30B [lon
pen. A. I'. Paxmranra. - 6-e u3z., nepepad. u gor. - M.: Meramnyprus, 1989. - 456
C. WL

2. Tynses, A. II. UactpymenTanbhbie ctanu Crpas. A. I1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., nepepad. u aoi. - M.: MamuHocTpoenue,
1975. - 272 c. un.

3.  Kypasnes, B. H. Mammnoctpoutenbnbie ctanu Tekct CripaBouHuk B.
H. Kypasnes, O. 1. Hukonaesa. - 4-e u3z., nepepad. u goi. - M.:
Mammnoctpoenue, 1992. - 480 c. ui.

4. Kapena, H. T. LiseTnbie MeTamisl u crutaBbl TekcT yue6. mocooue H. T.
Kapega ; FOx.-Ypain. roc. yu-1, Kad. ®u3. metanioBenaenue u pusnka TBEpIOTO
tena ; FOYpI'Y. - Uenssbunck: UsznarensctBo FOYpI'Y, 2008. - 111, [1] c. ui.

8) omeuecmeenHvle U 3apyOedHCHblIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. MerannoBeaeHue U TepMuyecKas 00paboTKa METAIOB
2.  MamunHOCTpOeHHE

2) MemoouuecKue yKazaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B..®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. MarepuanoBenenue: yueoHoe nocooue/ X.M.M6parumos,

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

JJIeKTPOHHAsA Y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl



HanmenoBanue
No Bz peeypeas | bubnuorpaduueckoe onrcanue
JUTEPaTyphl | 3JICKTPOHHOM
dbopme
OCHOBHAS OneKkTpoHHBIN |MatepuanoBenenue: yaeobnoe nmocooune /M.A.Cmupnos, K.}FO.Oxurnes,
1 Tenarvha KaTaJjor X.M.U6parumos, F0.J1.Kopsrun: M3a-so FOVYpI'Y, 2005. -U1.-139c.
patyp I0Vpr'y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
. (IaGyposa, H. A. Marepuanosenenue Y. 2 : Hemerammnueckue
DIEKTPOHHBIN ]
JlOTIOTHUTEITbHAS MarepHabl : yuel. mocoOue Ui MaIMHOCTP. U METaJLTypr.
2 KaTaJjor .
muTeparypa VLY crienpanbHocTe.- Yensounck : Uzn-so FOYpI'Y , 2011.-4.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
S EKTPOHHLL MatepuanoBenenue: yaeOHoe mocobue K 1abopaTopHBIM paboTam
JlonoTHUTEIbHAS p /W.B.JIanuua, B.JI. UnsnyeB, A.C.Co3bikuna.— YensOunck: M3a-8o
3 KaTajor
nuTeparypa [OVpLY HOVYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000530698

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

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

[Tepeuyens ncnonap3yeMbIx NpodeccruoHaNbHbIX 0a3 JaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHue I CIUTITHHBI

Bun 3angarwnii

Ne
ayJ.

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
IIpelyCTaHOBIEHHOE IPOrpaMMHOE 0OeCcTeueHHE, CIIONb3YEMOE I Pa3IMuHbIX

BHUOB 3aHSTUN

Jlexuun

AyAUTOPpUs, O

CHalllICHHaA My.]'[BTHMC,Z[HﬁHBIM IIPOCKTOPOM

JlaGoparopHbie
3aHSTHUSI

230a
(1)

YyeOHas 1abopaTopusi MaTepHalOBEICHUs, OCHALLIEHHAS: — TeYaMu JIJIsl HarpeBa
o0pa3ioB; — TBepAoMepamu bpuHems u PokBenia; — pydyHbIMH TPOKATHBIMU
cTaHamH; — MeTajuiorpadguueckumMu Mukpockonamu. 2. [lnakarel u dhonuu
(KomoTpaHcIapaHThl) 10 OCHOBHBIM pasjienaM Kypca. 3. Komiekuus
MakpouUTH(OB U U3I0MOB. 4. MoJienu KpUCTaUIMYECKUX PEeIIETOK METaJlIoB. 5.
Paznarounslit Mmarepuai o teme «CIuiaBsbl xkene3o0—ymiepon». 6. Metoauueckue
nocoOus K jabopaTopHbIM pabotaM. 7. KoHTpobHBIE 3aJaHUS IO OCHOBHBIM
paznenam Kypca. 8. YdueOHble KWHO(DHIBEMBI.




