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1. llesu u 3212494 AU CIUILIHHBI

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

Kparkoe cogepkanue TUCHMIIIMHBI

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

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

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

3HaeT: PU3MUECKYIO CYIIHOCTD SIBICHUI,
MIPOUCXOAIIMX B MaTepraiax Mpy BO3AEHCTBUN Ha
HUX Pa3IUYHBIX (PAKTOPOB B YCIOBHSX MX

DKCIUTyaTalllu;
OIIK-1 CnocobeH NpuMeHsTh €CTECTBEHHOHAYYHbIe|YMEET: OCYIIECTBIATh BEIOOP MaTepraioB A
1 OOIEMH)KEHEPHBIE 3HAHHS, METO/IBI W3/IENIUN PA3IMYHOTO HA3HAUEHUS C YUETOM
MaTeMaTU4eCKOro aHaJIN3a U MOJICIMPOBAHUS B [9KCILTyaTallMOHHBIX TPEOOBaHUN M OXPAHBI
npodeccuoHaIbHON AesITeNbHOCTH OKpY>KaroIllel Cpebl;

MeeT NpakTUYECKUN OMBIT: UCIIOIb30BAHUS
CIIPaBOYHBIX MaTepUaOB, IPOrpaMM U
UH(QOPMAILIMOHHBIX PECYPCOB IPHU BBIOOPE
MaTepHasoB JJIs U3EIUH Pa3IMYHOIO Ha3HAYCHHUS;

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

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

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

IpU PELICHUH 3a/1a4 IpoQeCcCHOHATbHON
JeSITeTbHOCTH

3. Mecro nucuuninubl B ctpykrype OII BO

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




1.0.16 ConpoTuBieHue MaTepuaos,
[Tpon3BoACTBEHHAs MPAaKTHKA (TIPOU3BOACTBEHHO-
TexHosornueckas) (6 cemectp),
[Ipon3BoCTBEHHAS TIPAKTHKA (DKCILTyaTallMOHHAS )
(4 cemectp)

Her

Tp€6OBaHI/I51 K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMI)IM

IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MPEAIIECTBYOMINUX TUCITUTIIIAH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHHUILUIMHBI COCTaBNIAET 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboTHI
Pacnipenenenue
Bcero 110 CEMECTpPaM B Hacax
Bun yueGHOM paboTHI
4acoB Homep cemectpa
1
OO61mmas Tpyao€MKOCTh AUCIUTLITMHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHsaTuil (I13)
Jlabopatopubie padotsI (JIP) 32 32
Camocmosmenvras paboma (CPC) 69,5 69,5
Pedepar o pazneny "lIBeTHBIC METAIITBI U CIIIABHI" 8 8
N3yuenue mporeccoB KpUCTAIITN3ALUH JKEIEe30- 1 1
YIIIEPOIUCTHIX CIJIABOB 33JaHHOTO COCTaBa
Pedepar "KoHCTpyKIIMOHHBIE CTATH U CIUIaBHI" 10 10
N3yuenne MapKMUpOBOK CTallel, YyI'YHOB, IIBETHBIX METAJIOB 12 12
1l CIUIaBOB
IlonroroBka K KOJJIOKBUYMaM U 3K3aMEHY 20,5 20.5
Pecdepar no pazgeny "Hemerannnueckue marepuaib” 8 8
KoHCynbranum v npoMeKyTouHasi aTTecTalus 10,5 10,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. ConeprkaHue TUCHMIIIMHBI

O0beM ayIUTOPHBIX 3aHATHH 1O BUIaM B
pa;;(_)ena HaumenoBanue pa3aenoB IUCHUILIMHbI Jacax
Bcero JI 113 JIP
1  |ATOMHO-KpHUCTAJUIMYECKOE CTPOCHHE METAITIOB 5 1 0 4
) Jleopmartus, pa3pylieHne U MEXaHHYECKHUE CBOMCTBA 9 3 0 6
METaJJIOB
3 |Pa3oBble IPEBpPALIECHNS U CTPOCHUE CILUIABOB 5 3 0 2
4 |CruiaBbl ke1€30—YyIIEPOs 7 3 0 4




Teopus

TepMUUECcKoil 00paboTKM cTan

TexHomorust TepMudecKoii 06paboTKu cTanu

HOBerHOCTHOC YHOPOYHCHUC CTAJIN

CHCHI/IaJ'ILHBIe CTalli
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5.1. Jlekuun

Ne

JICKIIMH

No
pasmenal

HanmenoBanune nimm KpaTKO€ COACPIKAHUC JICKIITMOHHOI'O 3aHATHUA

Koi-
BO
4acoB

Tunbl cBsI3U B TBEPABIX Tenax. [IOHATHSA 0 KPUCTAIUIMYECKON PELIETKE U
DIIEMEHTApHOU siueiike. OCHOBHBIE TUITBI KPUCTAIUNIMYECKUX PEIIETOK METAIIIOB.
SABnenue monumopdusma. AHU30TPONHS CBOUCTB KpUCTAIIIOB. [leeKTh
KPUCTAJUINYECKOTO CTPOSHHsI METaJIJIOB (J1.K.C.). BinusHue 1.x.c. Ha cBOMcTBa
METAJIJIOB.

Yopyras nedopmarys. Mexanu3M miIacTUYecKoi nedopmaliy B MOHO- U
MOJUKPUCTAIITMYECKUX TenaxX. BiausHue niuactuueckoil nedopmannu Ha
CTPYKTYPY U CBOMCTBA METAJIIOB. SBlIeHUe HAKIIENA. XPYIIKOE U BA3KOE
paspymienue. SBnenue xmagHoaomroctu. Cxema Nodde.

VcribITaHus Ha pacTshKeHHE. XapaKTEPUCTHKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(’KECTKOCTb, MPOYHOCTH, MJIACTUYHOCTH, TBEPAOCTD, YapHas BSI3KOCTH,
BBIHOCIIUBOCTh, U3HOCOCTOMKOCTD U JIp.) M METOJIbI UX ompenenenus. [Ipoueccsl,
MPOMCXOJIAIINE TIPU HarpeBe 1e(hopMUPOBAHHOTO MeTaJlIa: BO3BpAT U
pekpucTtammzanus. X BnusHue Ha cBoicTBA. PAKTOPHI, ONPEIETSIONIUE pPa3Mep
PEKPUCTAJIIIMN30BAHHOTO 3epHa. XOJIOIHAs U Topsiyas IlacTHueckas aedopmarius.

[TonsATHA craBa, KOMIOHEHTAa, Ga3bl. CriocoObl BEIpaXXEHUsT KOHIIEHTpalun
cruaBoB. Turiel (a3 B METAIUTMUECKUX CIUIaBaX: TBEP/BIC PACTBOPHI (3aMELICHUS U
BHE/IPEHHUS), XUMUYECKUE COSIMHEHMS, IPOMEXKYTOUHbIE (ha3bl.

(OCHOBHBIE THUITBI AUATPAMM COCTOSIHUSI IBOMHBIX cucTeM. OnpeeeHne cocTaBa u
KkonudecTBa (a3 mo auarpamme coctosiHusl. CBs3b CBOMCTB CIJIaBa C IUArpaMMOi
COCTOSIHUS.

Kparkas xapakrepucTuka (a3 B cIIaBax kejie3a ¢ yriepoaoMm. Jluarpamma
COCTOSIHUS JK€J1€30—ILEMEHTUT. DOpMHUpPOBaHHUE CTPYKTYPHI CILIABOB MpU
MEJIJIEHHOM OXJIAXKJICHHH.

CTpyKTypHBIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTHIX CTANICH 1 OeIIbIX
qyryHoB. OO11as xapakTepucTuka ctaneil. [locTosiHHbIe pUMecH U UX BIMSHUE HA
cBoiicTBa crazneil. luarpamma cTabuiIbHOTO paBHOBecCHUs xene3o—Tpaput. Cepobie
YyTI'yHBI, UX KJIacCU(pUKanus no ¢popme rpaduTHBIX BKIIOUEHUH U CTPYKType
MeTaIn4eckoi 0CHOBBI. Cepblii, BBICOKOIIPOYHBIN Y KOBKUN UYTYH.

[TonsiTe o TepmMudeckoii oopadorke. Kimtaccubukanms BUI0B TepMUUECKON
00pabotku. Kputnueckue Touku ctann. XUMHUYECKHE HIEMEHTHI, BXOJAIINE B
coctaB crayieid. Knaccudukanus nerupytronux snementoB. O0pa3oBaHue
aycTeHuTa Npu Harpese. Poct 3epHa ayctenuTa. BiausiHue pa3mepa 3epHa Ha
CBOICTBA CTaJIM; EPErPEB U NEPEKOT.

Pacnian aycTeHuTa Ipu OXJakIeHUU. JlnarpaMMa H30TepMUYECKUX TPEBPALLCHUI
nepeoxyaaxIEHHOro aycteHuTa. [lepnutHoe, MapTeHCUTHOE U OEMHUTHOE
[MPCBPAlICHUA ayCTCHUTA. Bnusane JICTUPYIOIIHX 2JICMCHTOB Ha IMPCBPAIICHUA
aycteHuTa. [IpeBpalieHus ayCTeHuTa nNpu HENPEPHIBHOM OxJiaxkaeHun. CBOMCTBA
[IPOAYKTOB pacnajia ayCTEHUTA.

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

Ha IIpoLecChl OTHycKa. MI3MeHeHne CBOMCTB CTAJIM NPU OTIycKe. OTIyCKHAas




XPYIKOCTb.

Omxur I pona. Bunst orxura I pona (qudQy3noHHBINA, peKpUCTaUIN3alMOHHBIH,
1St cHATUs HanpspkeHuit). OTxur 11 poga. Buner omkura 11 pona (momnssii,
HETOJIHBINA, HOpMaIu3anus, chepouTu3upyOmuil U T.11.).

10

3akanka cramu. BeiObop TemmepaTypbl OXJIaXACHUS U OXJIXKIAIOIIEH CPEIbl IS
3aKaJKd. 3aKaJTUBAEMOCTh U MTPOKAIMBAEMOCThD; (DAKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUEe HanpsHKEHUS, BOSHUKAIOIINE TpH 3aKkanke. CrocoObl

3akanku. Hu3knid, cpetHU U BBICOKHH OTIYCK CTalIu. TepMOoMexaHndecKas
ob6pabdotka (TMO) cramu. OcHoBHbie Busl TMO 1 €€ BiusiHHE Ha CBOMCTBA
CTaJIN.

11

Xumuko-repmudeckast oopadorka (XTO) cranmu. LlemenTtanus. Mexanuzm
00pa30BaHMsI IEMEHTOBAHHOTO CIIOS U €r0 CBOMCTBA. . Tepmuueckas o0paboTka
1oCJIe IEMEHTAIMK U CBOMCTBA LIEMEHTUPOBAHHBIX JleTajeil. A30TUPOBaHUE.
HurtpouemenTtanus u nuanuponanue. Ipyrue Buasl XTO cranu. [loBepxHocTHas
3aKaJiKa.

12

Knaccudukarus craieil o XMMHYeCKOMY COCTaBY, CTPYKTYpe U Ha3HAYECHUIO.
MapkupoBka craneid. Konctpyknuonnsie ctainu. OCHOBHBbIE TpEOOBaHMUS,
[PEIBABISIEMbIE K KOHCTPYKIIMOHHBIM cTajasiM. CTpOUTENIbHBIE CTaJIH.
ApmarypHsbie cTainu. CTanu i XOJOAHOM IITAMITOBKHU. YIIydlllaeMble CTaJIH.
Cranu s XTO. Ipyxunnsie cranu. [lonmmnHukoBeie ctanu. MapTeHCUTHO-
cTaperonye ctaau. KOHCTpyKIMOHHBIE CTAIH CIIEMAIIBHOTO HA3HAYEHUSI.

13

Crtanu BBICOKON M3HOCOCTOMKOCTH. CTanu AJisl KpUOTeHHBIX Temneparyp. Cranu
MOBBIIIEHHON 00pabaTeiBaeMocTu pe3anneM. Koppo3noHHOCTOMKHE cTalH.
JKapocTolikue ctanu u cruiaBbl. ITHCTpyMeHTaIbHBIE CTalu. TBEpAbIE CIIIABHI.

14

TepMuueckas 00pabOTKa IIBETHBIX CIUTABOB. 3aKaJIka Ha MEePECHIEHHBIN TBEP I
pacTBOp U crapeHue. AnromuHuii. CriaBel Ha ocHOBe amtomunus. Kiaccudukanus
U TepMHUYECcKas 00paboTKa alFOMUHUEBHIX CIIaBoB. [lepopmupyembie
AJIOMUHHEBBIE CILJIABbI, HE YIIPOUHSIEMBIE U YIIPOUHSAEMbIE TEPMUUECKOM
00paboTkoi. JIuTeiHbIe CIITaBHbI.

15

Menpb. CrinaBel Ha ocHOBe Meau. JlaTyHH, X cBONCTBa, MapKHUpPOBKa U
npuMeHeHre. OJIOBIHUCTHIE, aTIOMUHUEBBIC, MAPTAHIIOBUCTHIE, CBUHIIOBBIE U
OepusuireBbie OPOH3BI: COCTaB, CBOMCTBA, MApPKUPOBKA U 00JIACTH PUMEHEHHS.
MenHoHuKeNeBbIE CIIaBbl. TUTaH U €ro cBolcTBa. KOHCTPYKIIMOHHBIE U
YKapOIPOYHEIC CIIaBbI TUTaHA. TepMudeckast 00paboT-Ka TUTaHA M €TO CIUIABOB.
AHTH(QPHUKITMOHHBIC CIIABBI HA OJIOBTHUCTOM, CBUHIIOBOM, ITMHKOBOM M
aTIOMUHHE-BOM OCHOBE.

16

10

HeMeraimmyeckue Marepuarsl

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

He npenycmorpeHsl

5.3. JIabopaTropHbie padoThI

Ne
3aHATHSA

Ne

paznena

HanmeHoBaHMeE WITH KpaTKOE coziepkaHue 1adopaTopHON paboThI

Koi-
BO
4acoB

1,2

Maxkpo- U MUKPOCTPYKTYPHBII METOJIbI aHAJIN3a METAJJIOB U CILJIABOB

3,4

[InacTtuyeckas negopmaliis METAJIJIOB U €€ BIMSHUE HA MEXaHUYECKUE CBOMCTBA

5

Pexpuctaiuin3alluOHHBIA OTHKUT.

JlnarpaMMbl COCTOSIHHS ABOMHBIX CUCTEM

@Da30BbIe NIPEBPALLCHUS U CTPYKTYPa YIIIEPOAUCTHIX CTAJICH U YYyT'YHOB

6
7
8

AP |WIN|IN |~

AHan3 1UarpaMMbl COCTOSTHUH 5KeJ1e30-yIepos

N[N




12

CeMuHap 1Mo TEOpUU TEPMUUYECKON 00pabOTKH

9

BausHue CKOPOCTU OXJIQAXKJCHUSA Ha CTPYKTYPY U CBOMCTBa YFHCPOHHCTOﬁ CTaJiu.

10 Otnyck cranu

11

MapkupoBKa cTajel U 4YyTyYHOB

16 o
KOHCTPYKLUI

Bri6op MaTepuanoB u ux o0pab0OTKa B 3aBUCUMOCTH OT YCJIOBUH IKCILTyaTallun

13,14

TCpMI/I‘{eCKa}I o6pa60TKa AJIJFIOMHMHHCBBIX CIIJIaBOB

O || & [ |Wn

15

MapKI/IpOBKa OBCTHLIX CIIJIaBOB

N N I[N

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

IToasun CPC

Crnncok nureparypsl (¢ yKazaHUEM
pa3zienos, IiaB, CTPaHULl) / CChIIKA Ha

peCypc

CemecTtp

Koi-
BO
JacoB

Pedepar o pazneny "LIBeTHBIE METAIITBI U
CIJ1aBbl"

1.JIaxtun, 0. M. MarepuanoBenenue
Y4eOHUK JUTsl BTY30B. - 3-€ U311., nepepad. u
nom. - M.: MammnocTtpoenue, 1990. - 528 c.
wit. maBbl XIX-XXIII ctp. 378-422 nnu 2.
Comnnres, O. [1. Martepuanosenenue Yueo.
U1 By30B 10 METAJUTYPT., MAIIUHOCTPOUT. U
oOuietexH. cnenuanabHocTaM HO. I1.
Connues, E. U. [IpsaxuH. - 3-e u3..
nepepad. u gom. - CII0.: Xumusaar, 2004. -
734,c.un. pasnen 1V, ctp. 478-538

I/I3y‘lCHI/IC MponecCoOB KpUCTaJIN3alluu
PKEJIC30-YITICPOAUCTHIX CIIJIABOB 3a/ITaHHOT'O
coCTaBa

MatepuanoBeneHue: yaeOHoe mocodue K
naboparopubsiM padotam /M.B.JlanuHa,
B.JI.Wnbuues, A.C.Co3bikuHa.— UeasOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.27-46 win
10001 NCTOYHUK M3 CITHCKA OCHOBHOM
TUTEepaTyphI

11

Pedepar "KoHCTpyKIIMOHHBIE CTAIH U
cruiaBbl”

1. Jlaxtun, FO. M. MarepuanoBegeHue
YueOHUK JUTs BTY30B. - 3-€ U31I., mepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
ui., maBa X1V crp. 252-312 wnm 2.
Connues, FO. [1. Martepuanosenenue Yueo.
IS By30B 110 METAJUTYPr., MAIIMHOCTPOUT. U
obmerexH. crienuanbHOCTsM HO. I1.
Conuues, E. U. [TpsxuHn. - 3-e uzg..
nepepab. u gom. - CII6.:

10

3yueHne MapKUpOBOK CTajeH, YyT'yYHOB,
[BETHBIX METAJIJIOB U CILJIABOB

MarepuasnoBezieHue: yueOHoe mocodue K
nmaGopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.nbuues, A.C.Co3biknHa.— Ueas10HMHCK:
W3-80 FOYpI'Y, 2013.—81c. Ctp.46-54 m
73-78

12

HOI[I‘OTOBKa K KOJJIOKBUYMaM U 3K3aMCHY

JI10001 MCTOYHUK U3 CIIMCKA OCHOBHOM
TUTEepaTypbl

20,5

Pedepar no pazneny "Hemerammmueckue
Marepuaib”

1. Jlaxtun, }O. M. MarepuanoBenenue
YueOHUK JUTs BTY30B. - 3-€ U31I., mepepad. u
nom. - M.: MammnocTpoenue, 1990. - 528 c.
ui. gacts 11, ctp. 434-520 wnm 2. ConHIIEB,
1O. I1. MarepuanioBenenue Yue0. 15 By30B
M0 METaJUIypr., MAIIMHOCTPOUT. U
obmieTexH. crienuanbHoCcTsM HO. T1.




Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-
664

6. @oH/1 OLIEHOYHBIX CPEICTB ISl IPOBeIeHNSI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEeIbLHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

HazsBanue
KOHTPOJIBHOTO
MEpPOIPUATHUS

Bec

Makc.
Oamn

HOprI[OK Ha4yHCJIEHUs 0aIoB

YVuu-
THIBA-

eTCs B
[TA

Texynui
KOHTPOJIb

Pedepar mo nBeTHBIM
METaJlaM U CIIJIaBaM

0,3

Pedepar orieHrBaeTCs eIy OIUM
obpa3oM: 4 Oasuia - 3a ITyOOKO
packpeITyto TeMy. Mcronb30BaHO
JOCTaTOYHOE KOJIMYECTBO
TUTEepaTypsl 10 MPEATI0KESHHON TEME.
3 Gayia - TeMe pedepaTsl pacKphITa,
HO MCIIOJIb30BaHO HEJIOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX
HMCTOYHUKOB. 2 Oajia - Tema
pedepara packpbiTa parMeHTapHO,
noBepxHOCTHO. 0 6anIoB - pedepar
HE MTPEACTABIICH IS TIPOBEPKH.

OK3aMCH|

Texymuit
KOHTPOJIb

Pedepar no
HEMETaJUTNIEeCKIM
Marepuanam

0,3

Pedepar oneHnBaeTcs cieayonmm
obOpazom: 4 Oaria - 3a IyOOKO
packpeITyr0 TeMy. Mcrmonbp30BaHo
I0CTaTOYHOE KOJTHYECTBO
TUTEpaTypHI IO MIPEITIOKCHHON TEME.
3 Gamna - TeMe pedepaThl pacKphITa,
HO MCTIOJIb30BaHO HEJIOCTATOYHOE
KOJIMUECTBO JINTEPATYPHBIX
VMCTOYHMKOB. 2 Oallia - Tema
pedepara packpbiTa (hparMeHTapHO,
moBepxHOCTHO. 0 6aioB - pedepar
HE MPEJICTABIICH JIIsl IPOBEPKH.

ODK3aMCH|

Texymui
KOHTPOJIb

Pedepar no
KOHCTPYKIIHOHHBIM
CTaJIsIM

Pedepar orieHnBaeTCs ClIeIyOnM
obpasom: 4 Oanna - 3a IyOoKo
PacKphITYIO TeMy. Mcronp30BaHo
T0CTaTOYHOE KOJTMYECTBO
UTEpaTyphI IO MPEUIOKEHHON TEMe.
3 Gamna - Teme pedepaTsl pacKpbITa,
HO HCIIOJb30BaHO HEOCTAaTOUHOE
KOJIMUYECTBO JINTEPATYPHBIX
VCTOYHUKOB. 2 Oaja - Tema
pedepata packpbiTa (hparMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar
HE MPEJICTaBIICH JUIs TPOBEPKH.

OK3aMCH




Texymui
KOHTPOJIb

KonnoxBuym no
MJIACTUYECKOM
nedopMaruu u

pEeKpUCTAITU3ALNN

KoJ1TIOKBUYMBI TTPOBOZSTCS HA
TabopaTOpHBIX paboTax Mmocie
M3y4EHUsI COOTBETCTBYIOIIEIO
paznaena kypca. Kaxiplii KOJUIOKBUYM
cofepxut 1o 8 Bonpocos IIpu
OLIEHKE HCIIONIB3YeTCsl CIeaAyIoas
[1KaJIa: 34 KaXKIbIH IIPaBUIIbHBIN
otBeT 1 Gam.

OK3aMCH|

Texkymmii
KOHTPOJIb

Komnoksuywm o
HYKEJIe30yTIIEPOAUCTHIM
CIUIaBaM

KoJTOKBUYMBI TIPOBOISITCS HA
mabopaTopHbIX paboTax mocie
M3yYeHHSI COOTBETCTBYIOIIETO
paszziena kypca. Kaxaplit KOIIIOKBUYM
COZIEP>KUT 10 8 BonpocoB [Ipu
OLIEHKE UCIIOJIB3YEeTCs CIIeTyromas
[1KaJia: 32 KaKIbI IPABUIbHBINA
otBeT 1 Oam.

OK3aMCH

Texymmii
KOHTPOJIb

KomnokBuym o
TEPMUYECKON
00paboTke

KosmokBryMbI IPOBOASTCS Ha
TabopaTOpHBIX paboTax Mmocie
M3y4YEHUS] COOTBETCTBYIOILIETO
paszaena Kkypca. Kax b1l KOJUIOKBUYM
COJIEpPKUT 10 8 BorpocoB [Ipu
OIICHKE MCIIOJIB3YETCS CIEAYIOIast
[IKAJIA: 32 KaXIbli PABUIIbHbBIN
oTBeT 1 Oam.

OK3aMCH|

Texymmii
KOHTPOJIb

IIuceMenHsI onpoc

13

CryzneHT nojayyaeT KapTOUuKy B
COOTBETCTBUH C KOTOPOH
HeoOxonumo pactmdposats 12
MapoK CTaJIei U YyTyYHOB H I10
MPUBEACHHOMY XUMHYECKOMY
COCTaBYy M OfIHY CTaJlb 3alIi(poBaTh.
[IponomxuTenbHOCTH onpoca - 30
MHUHYT . 3aJJaHAE OLICHUBAETCS
CIIEyIOLIM 00pa3oM: 3a Kax/1yto
MPaBUIIEHO BBITIOIHEHHYTO
pactpoBKy WU 3aITHPPOBKY
MapKu CIUTaBa MpHCcBanBaeTcs |
Oa.

OK3aMCH|

JlaGopaTtopHas
pabora

3amura
n1a0opaTopHBIX paboT
o 1 pazneny

JlabopatopHbie pabOTHI
"I[Inactrueckas nedopmanus
MmeTtaniaoB” u "
Pexpucraiyin3alluOHHBIA OTHKHUT"
B3aMMOCBSI3aHbI U 3aIUIIAI0TCS
OJIHOBPEMEHHO. 3aluTa
mabopaTopHBIX paboT
OCYIIECTBIIICTCS MHANBUIYAIBHO.
OneHuBaeTcs MpaBUIbHOCTD
BBIBOJIOB U OTBETHI HAa BOIIPOCHI (TpH
BOITPOCA).

OO6mwmit 6anm npu oreHKe
CKJIQ/IBIBAETCS U3 CIICTYIOIINX
MoKa3areach

- BBIBOJIBI JIOTHYHBI 1 000CHOBAHEI -
1 Gamn

- MPaBWJIHHBIN OTBET HA OJIUH BOIIPOC
-1 6amn

OK3aMCH|




Texymui
KOHTPOJIb

Omnpoc no xene3o-
YIJIEPOAUCTHIM
CIUIaBaM

Ornpoc ocyuiecTBIseTCs
nHANBUAYaIbHO. OlleHnBaeTCs
[MPaBUILHOCTH OTBETOB HA BOIIPOCHI.
3anarorcs 4 Bompoca 13 nepeyHs,
umeronierocs B PIT/I.

Mcnonb3yercst moka3aresb:
MpaBUJIbHBIN OTBET Ha 1 Bompoc - 1
Oan

OK3aMCH|

10

JlaGoparopHas
pabora

3amura
nabopaTropHOM
paloTslI 110 4 pazaeny

3ammTa J1abopaTopHON PabOTHI
"BrusiHue CKOPOCTH OXJIAXKICHHE Ha
CTPYKTYpY U CBOMCTBA CTAJIN"
OCYIIECTBIISCTCS WHANBUAYAIBHO.
OreHUBaeTCS MPABUILHOCTH BBIBOJIA
1 OTBETHI Ha BOMPOCHL. 3aJ1al0TCS TPH
BOIIpOCA.

OOmwmii 6amt mpu oLeHKe
CKJIa/IBIBAETCS U3 CIEIYIOIINX
[MOKa3aTeIIC:

- BBIBOJIBI JIOTUYHBI 1 000CHOBAHHI -
1 Gamn

- MPaBWJIBHBIN OTBET HA OJIMH BOIPOC
- 1 6amn

OK3aMCH|

11

JlaGopaTopHas
pabora

3amura
nabopaTopHOM
paboThI MO 4 pazaeny

3amura 1abopaTopHOi paboThI
"Otmyck ctanu" oCyIecTBISIeTCS
nHANBUAYaIbHO. OlleHnBaeTCs
MPABIJIBHOCTH BBIBOJIA U OTBETHI HA
BONPOCHL. 3a/1al0TCS TPH BOIPOCA.
OO6mmwmit 6anm mpu oIeHKe
CKJIQ/IBIBAETCS U3 CICIYIOMINX
[MOKa3aTeseu:

- BBIBOJIBI IOTUYHBI 1 0O0OCHOBAHHI -
1 Gamn

- IPaBWJIbHBIN OTBET Ha OJIUH BOTPOC
- 1 6amn

OK3aMCH|

12

Texymmii
KOHTPOJIb

MapkupoBkH
IIBETHBIX METAJIJIOB

12

CryzneHT nojayyaeT KapTOUuKy B
COOTBETCTBUU C KOTOPOI
HeoOxonumo pactmdposats 12
MapoK LIBETHBIX METAJJIOB U CIIJIABOB
Ha UX OCHOBE. [IpoaOIKUTENBHOCTD
onpoca - 30 MuUHYT . 3aJjaHuE
OLIEHUBAETCS CIICAYIOIIMM 00pa3oM:
3a KaXKIy10 MPaBUIbHO
BBITTOJIHEHHYIO pacin(poBKYy MapKu
CIUIaBa MpucBauBaeTcs 1 6am.

OK3aMCH|

13

JlaGopaTtopHas
pabora

Tepmuueckas
obOpaboTka
AJFOMHUHHEBBIX
CIIJIaBOB

3ammTa J1abopaTopHON PabOTHI
OCYILECTBIISIETCS MHIUBUIYaJIBHO.
OneHnBaeTcs MPaBUIBLHOCTD BBIBOJA
1 OTBETHI HAa BOIPOCHL. 3aJ1al0TCS TPU
BOIpOCA.

OOmwmii 6asut mpu oLeHKe
CKJIa/IBIBAETCS U3 CIEAYIOIINX
[MOKa3aTeleu:

- BBIBOJIbI JIOTUYHBI K 0OOCHOBAHHI -
1 Gann

- IpaBWJIbHBIN OTBET Ha OJIMH BOMPOC

- 1 6amn

OK3aMCH|




[Ipome-
14| 1 KYTOYHAst JK3aMeH - 5
aTTecTanus

Oamn 5.

HK3aMEH IIPOBOIUTCS B TMCbMEHHOM
BUJIC; 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
npucBauBaercs 1 6amr. Bec
MEpOIPUATHS 1, MaKCUMaJIbHBIN

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,
ucxojs u3 petuara 60% , CTyIEHT MmoTyJaer 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

9(10]11]12(13

3HaeT: PU3NUECKYI0 CYIIHOCTb SIBJICHUH, TPOUCXOAAILINX B
OIIK-1 MaTepHasax Mpu BO3ACHCTBUN Ha HUX PAa3UYHBIX (PaKTOPOB +
B YCJIOBUSIX UX JKCILTyaTaluy,

YMeeT: OCyIIeCTBISATh BEIOOp MaTepUaioB JUIsl U3
OIIK-1 PA3JIMYHOIO HA3HAYEHHUSI C YYETOM DKCIITYaTallHOHHBIX
TpeOOBaHUI M OXpaHBI OKPYXKAIOIIEH CPEJIbI;

VMeeT npakTUYeCKU OMBIT: UCTIOIb30BAHUS CITPABOYHBIX
OIIK-1 MaTepHasoB, IPOrpaMM U UH(OPMAIIMOHHBIX PECYpPCOB MPH
BbIOOpE MaTeprasoB JUIsl U3IEIUM pa3IMUYHOTO Ha3HAYCHMUS,

_.|_

3HaeT: 3aKOHOMEPHOCTH (HOPMHUPOBAHUS CTPYKTYPHI
OIIK-5 MaTepHasoB MPU 3aTBEpAECBAHUY, IUIACTUYECKON AepopMaIuu HHH
1 TepMUUeCcKoil 00padoTke

OIIK-5

'YMeeT: ycTaHaBIIMBATh B3aUMOCBSI3b KOMILIEKca (PU3HKO-
MEXaHUYECKHX CBOMCTB CO CTPYKTYPOH

lMeeT mpakTU4eCKHUH OMBIT: pallMOHAILHO BBIOUPATh
OIIK-5 MaTepHabl s 00ecredeHus IPOYHOCTH, Ha/Ie)KHOCTH U HH
TOJITOBEYHOCTHU U3IEIUN

_|._

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1. Jlaxtusn, FO. M. MarepuanoBeaenue Y4eOHUK AJid BTY30B. - 3-€ U3].,
nepepab. u non. - M.: MammHoctpoenue, 1990. - 528 c. ui.
2.  Connues, O. I1. MarepuanoBeaenue Yue0. st By30B 10 METAJUTYPT.,
MalIMHOCTPOUT. U ob01eTexH. crnenuanbHocTsM FO. I1. Connues, E. U. [Ipsaxun. - 3-
e u3M.. nepepad. u gom. - CI16.: Xumuznar, 2004. - 734, [1] c. u.
3. Marepuanoenenue Yue6. s Bry3oB b. H. Ap3zamacos, U. 1.
Cunopum, I'. ®@. Koconamnos I'. ®. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucp. u gom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

0) OononrHUMENbHASL IUMePamypa.:

1. Temnep, FO. A. Marepuanoseaenune Yue6. mocodue ais By30B [lon
pen. A. I'. Paxmranra. - 6-e u3z., nepepad. u gom. - M.: Mertamnyprus, 1989. - 456
C. WL

2. Tynses, A. I1. UactpymenTanbnsie cranm Crpas. A. 1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., nepepad. u aoi. - M.: MamuHocTpoeHue,
1975. - 272 c. un.

3.  Kypasnes, B. H. Mamunoctpoutenbubie ctanu Teket CripaBouHuk B.
H. XKypasnes, O. 1. Hukonaega. - 4-e uza., nepepad. u jgom. - M.:
Mammunoctpoenue, 1992. - 480 c. u.

4. Kapesa, H. T. [IsetHbie MmeTamibl 1 ciuiaBbl Tekct yue6. mocooue H. T.
Kapesa ; FOx.-Ypain. roc. yu-1, Kad. ®u3. metamnoBegaeHue u pusznka TBEpIOTO
tena ; OYpI'Y. - Uenabunck: M3narensctro FOYpI'Y, 2008. - 111, [1] ¢. n.

8) omeuecmeenHvle U 3apyOedHCHblE HCYPHANbL NO OUCYUNTUHE, uMerowuecs 8 bubauomexe:
1. MerannoBeaeHue u TepMuyeckas 00paboTka METAIOB
2.  MamunHOCTpOeHHE

2) MemoouuecKkue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B.1.®unaros, H.A.lllaGypoga. - Uensounck: Mzn-so FOVYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. MarepuanoBenenue: yueoHoe nocoobue/ X.M.M6parumos,
B.U.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so KOYprY. 2010.-38c.

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ AOKYMECHTaAIlUuA

HanmenoBanue
Ne Brz peeypea s bubnuorpagpuueckoe onrcanue
JUTEPaTypbl | SJIEKTPOHHOU
dopme
OcHOBHAs OnextpoHHbli [Marepuanosenenue: yueonoe nmocooue /M.A.Cmupnos, K.}O.Okures,
1 Teparypa KaTajaor X.M.U6parumos, 10.J1.Kopsrun: MU3a-so FOVYpI'Y, 2005. -U1.-139c.
HOYpl'Y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
2 |HononuutenbHas|dnekTponHsid [[Ilabyposa, H. A. Matepuanosenenue Y. 2 : Hemeraminueckue




uTeparypa KaTaJior Marepuasl : yuel. mocodue i MaluHOCTp. U METaJLTypr.
IOVYpI'Y crienpainbHoCcTel.- Yensounck : Uzn-so FOYpI'Y |, 2011.-4.2
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD1&key=000553245

MarepuasnoBeeHue: yaeOHoe mocodue K 1abopatopHbIM paboTam

JlomorHUTE IHHAS] ICKTPOHHEIA /11.B.Jlartura, B.JI.WasnueB, A.C.Co3bikuna.— Uensounack: M3a-Bo
3 niTeparypa watajior HOVYpI'Y, 2013.-81c¢
p yp onpl"y p 5 . *

http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698
[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

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

[lepedenb ucnonb3lyeMbix NpodhecCHOHANBbHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue 1 CIUITHHbI

No OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKEThI, KOMITLIOTEPHASI TEXHHKA,
Bun zangaruii . J;[ MPEIYCTaHOBICHHOE MPOrPaMMHOE 00CCIIEYCHHE, UCTIONB3YEMOE JIJISl PA3TUIHBIX
YA BUJIOB 3aHATUN

YueOHast 1aboparopusi MaTepuaioBeIeHUs, OCHAIEHHASA: — MeYaMHU JJIsl HarpeBa
o0pa31oB; — TBepAaoMepamu bpunenss u Pokseinia; — pyuyHbIMU IPOKAaTHBIMU
CTaHaMU; — MeTajuorpaduyecKkuMu Mukpockonamu. 2. [lnakarel u gponuu
Jlabopatopusie [230a |(kogoTpaHCIIapaHThl) 0 OCHOBHBIM pasnenaM Kypca. 3. Komnekuus

3aHATUA (1) |makpouunpoB 1 u310MOB. 4. Moaenu KpUCTANTNYECKUX PEIIETOK METAIJIOB. 5.
Paznarounbiii Marepual 1o teMe «CruiaBbl xKeae30—ymiepoay. 6. Meronnueckue
nocobus k gaboparopHbiM padotam. 7. KOHTposibHBIE 3aaHUs IO OCHOBHBIM
pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.

.HCKHI/II/I AyAUTOPpHA, OCHAIICHHAA MYJ'II)TI/IMCJII/II\/’IHI)IM IMPOCKTOPOM




