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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: PU3NYECKYIO CYyLIHOCTD SIBJICHUH,
[IPOUCXOAAIIMX B MaTepraiax Ipu BO3ACHCTBUU Ha
HUX Pa3IUYHBIX (PAKTOPOB B YCIOBHSX MX
DKCILTyaTalnu.

Ymeet: OCylIecTBIATh BEIOOP MaTepraioB A
W3JIEJIUHI Pa3IMYHOIO HA3HAYEHUS C Y4ETOM
HKCIUTyaTallMOHHBIX TPEOOBAaHUM U OXpaHbI
OKpY>KaloIEH Cpeibl.

HmeeT npakTudeckuil onbIT: Beibopa
KOHCTPYKIIHOHHBIX MaT€pPHAaJIOB Ui 0ObEKTOB
DHEPreTUKYU U AIEKTPONPHUBOJA.

OIIK-5 CniocoGeH UCIonb30BaTh CBOMCTBA
KOHCTPYKITHOHHBIX U 3JICKTPOTEXHUIECCKUX
MaTepuasoB B pacueTax napamMeTpoB U PEKHUMOB
00BEKTOB TIPO(hecCHOHATBHON IEATeTLHOCTH

3. Mecto nucnumiaudbl B cTpykrype Ol BO

[lepeueHs npeanIecTBYOMNX JUCIUIUINH, [lepedens nocienyOMMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboOT
Her 1.0.20 DnekTpOoTEXHNYECKOE MaTepUaIOBEICHUE

TpeOGoBaHUs K «BXOAHBIMY 3HAHUSIM, YMEHUSM, HABbIKaM CTY/ICHTA, HEOOXOIUMBIM
IIPU OCBOCHUHM JIAHHOW JTUCIUIUIMHBI M IPUOOPETEHHBIM B pe3y/IbTaTe OCBOCHUS
MPEAMIECTBYONTUX JUCITUTIIIAH:

Her



4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mas TpyA0eMKOCTh JUCHUILIUHBI cOCTaBIsET 4 3.€., 144 4., 74,5 4. KOHTaKTHOUN

paboThl
Pacnpenenenue
Bcero 10 CEMECTpaM B yacax
Bun yuebHoit paboThl
4acoB Homep cemectpa
1
OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmus: 64 64
Jlexumu (JI) 32 32
[IpakTndeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHbie paboTsI (JIP) 32 32
Camocmosmenvuas paboma (CPC) 69,5 69,5
Pedepar o pazneny "lIBeTHBIC METAIITBI U CIIIABHI" 8 8
N3yueHne MapKMpOBOK CTallel, YyI'YHOB, IIBETHBIX METAJIOB 12 12
1 CIUIaBOB
Pecdepar "KoHCTpyKIIMOHHBIE CTAJIM U CIIaBbI" 10 10
ITonroroBka K KOJUIOKBUYMaM U DK3aMEHY 20,5 20.5
N3yueHue mporeccoB KpUcTaIn3alum xKeneso- 1 1
YIJIEPOAMCTHIX CIUIABOB 3a/laHHOTO COCTaBa
Pedepar no pazgeny "Hemerannnueckue marepuaib” 8 8
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 10,5 10,5
Bu koHTpoIIs (3aueT, 1ud.3aueT, SK3aMeH ) - 9K3aMEH

5. Conep:kaHue IMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHATHH 1O BHIaM B
pasjzt.gena HaumenoBanue pa3aenoB IUCHUTUIMHBI Jacax
Bcero JI 113 JIP
1 |ATOMHO-KpPHCTAJUIMYECKOE CTPOCHHE METAJIOB 5 1 0 4
) [ledhopmariusi, pa3pyiieHue 1 MEXaHUYECKHE CBOIMCTBA 9 3 0 6
METaJJIOB
3 |dazoBsie npeBpalIeHUsi U CTPOCHHE CIJIABOB 5 3 0 2
4 |CrnaBbl Kene30—yIIepos 7 3 0 4
5  [Teopus Tepmuueckoil 00pabOTKU CTAIN 8 6 0 2
6 |TexHOMOTHS TEPMHUUECKOU 0OpaOOTKH CTaIU 8 4 0 4
7  [lToBepXHOCTHOE YIPOUHEHUE CTAIIH 2 2 0 0
8  |CnenuanbpHble CTAIH 8 4 0 4
9  |lIBeTHBIC METAIUIBI U CIIABHI 10 4 0 6
10 |Hemeraminueckue MaTepuaibl 2 2 0 0
5.1. Jlekuun
Ne Ne Kox-
nexuuulpasena HaumeHnoBaHue uinm KpaTkoe cojiepyKaHue JIEKIIMOHHOTO 3aHATHUS BO

qaCcoB




Tunbl cBsI3U B TBEPABIX Tenax. [IoHATHSA 0 KPUCTAIUIMYECKON PELIETKE U
PIIEMEHTApHOU siueiike. OCHOBHBIE TUITBI KPUCTAIUNIMYECKUX PEIIETOK METAJIJIOB.
SABnenue monumopdusma. AHU30TPONHS CBOUCTB KpUCTAIIOB. [leeKTs
KPUCTAJUINYECKOTO CTPOSHHSI METaJIJIOB (J1.K.C.). BinusHue 1.x.c. Ha cBOMcTBa
METAJIJIOB.

Yopyras nedopmarys. MexaHu3M miIacTUYeCKoi edopmaliy B MOHO- U
MOJUKPUCTAIITMYECKUX TelaxX. BiausHue nmiuactuueckoil nedopmanuu Ha
CTPYKTYpPY U CBOMCTBA METAJIIOB. SIBiIeHNe HAKIIENA. XPYIIKOE U BA3KOE
paspymenne. SBnenue xmagHoaomroctu. Cxema Nodde.

VcribITaHus Ha pacTshKeHHE. XapaKTEPUCTHKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(’KECTKOCTb, MPOYHOCTH, MJIACTUYHOCTh, TBEPOCTD, YIapHas BSI3KOCTb,
BBIHOCIIUBOCTb, U3HOCOCTOMKOCTH U JIp.) M METOJIbI UX ompenenenus. [Ipoueccsl,
MPOMCXOJIAIINE TIPU HarpeBe 1e(hopMUPOBAHHOTO MeTallIa: BO3BpAT U
pekpucTtaimzanus. X BnusHue Ha cBoicTBA. PAKTOPHI, ONMPEICTSIONIUE pPa3Mep
PEKPUCTAJIIIN30BAHHOIO 3epHa. XOJIOIHAs U Topsiyas IulacTHueckas aedopmarius.

[TonsATHA craBa, KOMIOHEHTA, (Ga3bl. CriocoObl BEIpaXKEHUsI KOHIIEHTpaluu
cru1aBoB. Turiel (ha3 B METAIUTMUECKUX CIUIaBaX: TBEP/BIC PACTBOPHI (3aMELICHUS U
BHE/IPEHHUS1), XUMUYECKUE COSIMHEHMS, IPOMEXKYTOUHbIE (hazbl.

(OCHOBHBIE THUITBI AUATPAMM COCTOSIHUSI IBOMHBIX cucTeM. OmnpeeneHne coctaBa u
KkonuuecTBa (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 IpU
MEJIJIEHHOM OXJIAXKICHHH.

CTpyKTypHBIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTBIX CTANICH 1 OeIbIX
qyryHoB. OO11as xapakTepucTuka ctaneil. [locTosiHHbIe pUMecH U UX BIMSHUE Ha
cBoiicTBa crazneil. luarpamma cTabuiIbHOTO paBHOBeCHUs Kene3o—Tpaput. Cepobie
YyTI'yHBI, UX KJIacCU(pUKanus no ¢popme rpaduTHBIX BKIIOUEHUH U CTPYKType
MeTaIn4eckoi 0CHOBBI. Cepblii, BBICOKOIIPOYHBIN Y KOBKUN UYTYH.

[TonsiTe o TepmMudeckoii oopadorke. Kimaccubukanms BU0B TepMUUECKON
00paboTtku. Kputnueckue Touku ctanu. 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.

Pacnan aycTeHuTa IpU OXJNaKIeHUU. JlnarpaMMa H30TepMUYECKUX MTPEBPALLCHUI
nepeoxaaxIEHHOro aycteHuTa. [lepnutHoe, MapTeHCUTHOE U OEMHUTHOE
[MPCBPAlICHUA ayCTCHUTA. Brnusane JICTUPYIOIIHX 2JICMCHTOB Ha IMMPCBPAIICHUA
aycteHuTa. [IpeBpalieHus aycTeHuTa nNpu HENPEPHIBHOM OxJiaxkaeHun. CBOMCTBA
[IPOAYKTOB pacnajia ayCTEHUTA.

[IpeBpalieHus Ipy OTIIYCKE 3aKAJIEHHON CTalu. BiausHue JeTUpyOMUX JIEMEHTOB
Ha IIPOLIECCHI OTIyCKa. [I3MeHeHne CBOMCTB CTAJIX MPpH OTITycKe. OTIyCKHas
XPYIIKOCTb.

Omxur I pona. Bunst orxura I pona (qudQy3noHHbIN, peKpUCTaUIN3alMOHHBIH,
u1st cHATUs HanpspkeHui). OTxur 11 poga. Buaer omkura 11 pona (monssii,
HETOJIHBINA, HOpManu3auus, chepouIu3upyomuil u T.11.).

10

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

3akanku. Huskuii, cpeaHuil 1 BBICOKMI OTIIYCK CTaiu. TepMoMexaHndeckKas
o6pabotka (TMO) ctamu. OcHoBHBIe BUaABI TMO U €€ BIMsIHIE Ha CBOMCTBA
CTaJIu.

11

Xumuko-repmudeckast oopadorka (XTO) cranu. LlemenTtanus. Mexanuzm
00pa3oBaHMs [IEMEHTOBAHHOTO CJIOS U €T0 CBOMCTBA. . Tepmudeckas 00padoTka

1OCJIC HCMCHTAIlN U CBOMCTBaA HNEMCHTHUPOBAHHBIX ILCTaJIefI. ASOTI/II)OBaHI/IC.




HutpouemenTanus u unanuposanue. Ipyrue suasl XTO cranu. I[loBepxHOCcTHas
3aKaJIKa.

12

Knaccudukanus cranei o XMuMHUYECKOMY COCTaBY, CTPYKTYpe U Ha3HAYEHHUIO.
MapxkupoBka craneil. Koncrpykimonusie cranu. OCHOBHbIE TpeOOBaHUS,
MPENBABIIEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIBHBIE CTAIIH.
ApmarypHsele cTanu. CTanu A X0J0JHOW MITAMIIOBKH. YIIy4IlIa€Mble CTaJIH.
Cramu giist XTO. [Ipyxxkunnblie ctanu. [logmmnHaukoBbie cTanu. MapTeHCUTHO-
cTaperomye ctani. KOHCTpYKIIMOHHBIE CTaIM CIIEHUAIbHOIO HA3HAUEHUSI.

13

Cranu BBICOKOH M3HOCOCTOMKOCTH. CTanu 1 KpMOTeHHBIX Temneparyp. Cranm
MOBBILIEHHON 00paldaThiBaeMOCTH pe3aHueM. Koppo3noHHOCTOKHE CTaH.
DKapocroiikue cranu u crasbl. MHCTpyMeHTalIbHBIE cTanu. TBEpbIE CIUIABBI.

14

Tepmudeckas 00pabOTKa IIBETHBIX CIUIABOB. 3aKallka Ha MEPEChIIEHHBIN TBEP I
pacTBOp U crapeHue. Anromunauid. CriiaBel Ha ocHOBe amtomuHus. Kitaccudukanus
U TepMHUYecKas 00paboTKa aTFOMHHUEBBIX CIUTaBOB. Jlehopmupyembie
QITFOMUHHEBBIC CIUIABHI, HE YIIPOUHSEMbIC U YIIPOYHSEMBIC TEPMHUUYECKOM
00paboTKoH. JIuTEHHbIE CIIaBHI.

15

Menp. CrutaBbl Ha OCHOBE Meau. JIaTyHH, UX CBOWMCTBA, MAPKUPOBKA U
npuMeHeHre. OJI0BSIHUCThIC, aTFOMUHHUEBBIE, MAPTaHIIOBUCThIE, CBUHIIOBBIE U
OepuyuTHeBbIe OPOH3BI: COCTaB, CBOMCTBA, MAPKUPOBKA U 00JIACTH MPUMEHEHHS.
MenHoHMKeneBble criaBbl. TuTaH u ero cBoiictea. KOHCTpyKIIMOHHBIE U
KapOMpPOUHBIE CIUIaBbl TUTaHa. TepMudeckas 00padoT-ka TUTaHa U €ro CIIaBOB.
AHTU(PHUKIIMOHHBIE CIUIABbI HA OJIOBSIHUCTOM, CBUHIIOBOM, ITMHKOBOU H
AJIIOMUHHE-BOW OCHOBE.

16

10

Hemeraimnyeckue mMarepuasl

5.2. llpakTHyeckue 3aHATHS, CEMHUHAPDbI

He npenycmoTtpenst

5.3. JIaGopaTtopHbIie padoThI

No

SaHATUS]

Ne

paszzienal

HanmeHnoBanme win KpaTkoe cofep:KaHue Ja00opaTopHOi paboThI

Kon-
BO
4acoB

1,2

MaKpo- n MHKpOCTPYKTypHBIﬁ METOAbI aHaJIn3a MCTAJIJIOB U CIIJIABOB

AN

3,4

IInacTuueckas ,I[e(l)OpMaI_[I/ISI METAaJIJIOB U €€ BIUSHHE Ha MEXaHUYECKHE CBOMCTBA

5

Pexpuctaiyiu3alluOHHBIA OTHKUT.

JlnarpaMMbl COCTOSIHHSI ABOMHBIX CUCTEM

@da30BbIE NIPEBPALLICHNS U CTPYKTYpPa YIIIEPOIUCTHIX CTAJIEH U YYyT'YHOB

6
7
8

AHaau3 AMarpaMMbl COCTOSIHUM KeJle30-yIIepos

12

CeMuHap 1Mo TEOPUU TEPMUUYECKON 00pabOTKH

9

BiiisiHrEe CKOPOCTH OXJIAXKEHUS HA CTPYKTYPY U CBOMCTBA YIIIEPOIUCTOMN CTAJIH.

10

OTtmyck cranu

11

MapkupoBKa cTajel U YyTyHOB

16

Br10op MarepuanaoB U UX 00paboTKa B 3aBUCUMOCTH OT YCJIOBHUH KCIUTyaTalluu
KOHCTPYKLUI

13,14

Tepmuueckast 00pabOTKa aTIOMUHUEBBIX CIUIABOB

15

O (O] 0 ([N |HR|[WIN|IN|—

MapKI/IPOBKa OBCTHBIX CIIJIaBOB

N|AR] N I[NNI

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC




ITonsun CPC

Crnucoxk nureparypsl (¢ yKa3aHUEM
pasnesnos, IiaB, CTpaHUIl) / CChIIKA Ha

pecypc

CemecTp

Koi-
BO
JacoB

Pedepar no pazneny "l{BeTHbIE MeTANIBI U
CILJIaBbl"

1.JTlaxtun, FO. M. Marepuanosenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3/., nepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
vi. maebl XIX-XXIII ctp. 378-422 vy 2.
Comnnues, 1O. I1. MarepuanoBenenue Yueo0.
TUTSE By30B 110 METAJLTyPT., MAIIMHOCTPOUT. H
obmietexH. crnienuanbHOCcTM HO. I1.
Comnuues, E. U. [TpsxuHn. - 3-e usg..
nepepab. u gom. - CI10.: Xumuznar, 2004. -
734,c.un. paznen IV, ctp. 478-538

M3ydeHne MapKUpOBOK CTaJIeH, YyTYHOB,
IIBCTHBIX MCTAJIJIOB U CIIJIaBOB

MarepuanoBeieHre: yaeoHoe mocooue k
maGoparopHbIM pabotam /M.B.Jlanuna,
B.JI.nbnueB, A.C.Co3bikuna.— YelnstOMHCK:
W3n-8o FOYpI'Y, 2013.—81c. Crp.46-54 u
73-78

12

Pedepar "KoHCTpyKIIMOHHBIE CTAIH U
cruiaBbl”

1. Jlaxtun, }O. M. MarepuanoBenenue
YueOHUK ST BTY30B. - 3-€ U31I., mepepad. u
nom. - M.: MammnocTpoenue, 1990. - 528 c.
ni., miaBa X1V crp. 252-312 wim 2.
Connnes, FO. [1. Marepuanosenenue Yueo.
TS By30B 110 METAJUTYPr., MAIIUHOCTPOUT. U
obmerexH. crienuanbHOCcTsM HO. I1.
Conuues, E. U. [Ipsxun. - 3-e uzg..
nepepab. u jgom. - CII6.:

10

IloaroTroBka k KOJUIOKBHUYMaM U 3K3aMCHY

JIt00011 MICTOYHUK U3 CHUCKA OCHOBHOM
TUTEepaTypbl

20,5

HSy‘IeHI/IC MpoueCCOB KpUCTaAJULIM3alluH
PKCJIC30-YITICPOAUCTBIX CIIJIABOB 3a/IaHHOTO
COCTaBa

MarepuanoBeieHre: yaeoHoe mocoome K
maboparopHbIM pabotam /M.B.Jlanuna,
B.JI.UnbpnueB, A.C.Co3biknHa.— UensOuHCK:
W3n-8o FOYpI'Y, 2013.—81c. Crp.27-46 win
TF000#1 HCTOYHUK U3 CTIICKAa OCHOBHOU
TUTEpaTyphl

11

Pedepar o pazneny "Hemerammnueckue
Marepuaib”

1. Jlaxtun, FO. M. MarepuanoBenenue
YueOHUK SISl BTY30B. - 3-€ U31l., mepepad. u
nomn. - M.: MammHoctpoenue, 1990. - 528 c.
wi. yactsb I, ctp. 434-520 unu 2. ConHues,
1O. I1. MarepuanoBezenue Yueb. s By30B
110 METAJUTYPT., MAIIUHOCTPOUT. U
oOmerexH. crenuansHocTsaM 0. I1.
Connues, E. U. [Ipsaxun. - 3-e uz..
nepepab. u gom. - CI10.: Xumunznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-

664

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA 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. KouTpoabusie meponpusitusa (KM)

No
KM

Ce-
MECTp

Bun
KOHTPOJISI

HasBanue
KOHTPOJILHOTO
MEPONPUATHUS

Bec

Makc.
Oamt

HOpSII[OK Ha4yHCJIeHUs 0aIoB

Yuu-
THIBA-

eTCs B
[1A

Texymmii
KOHTPOJIb

Pedepar mo nBeTHBIM
MeTaJjljlaM U CIJIaBaM

0,3

Pecdepar orieHMBaeTCs CIeIyOIUM
oOpazom: 4 Garia - 3a IyOOKO
packpeITyto TeMy. Mcnonb3oBaHo
T0CTAaTOYHOE KOJTHMYECTBO
uTeparypsl 0 IPEeAIoKEHHON TeMe.
3 6ama - TeMe pedepaTsl pacKphITa,
HO MCIIOJIb30BaHO HEJIOCTATOYHOE
KOJIMUECTBO JINTEPATYPHBIX
VMCTOYHHUKOB. 2 Oaja - Tema
pedepara packpeiTa pparMeHTapHO,
noBepXHOCTHO. () GasioB - pedepar
HE MPEJICTABIICH JUISl IPOBEPKH.

OK3aMCH|

Texymnmii
KOHTPOJIb

Pedepar no
HEMETaJUTHYECKIM
Marepuanam

0,3

Pedepar oneHnBaeTCs cieayonmm
oOpa3zoM: 4 Oasa - 3a TyOOKO
packpeITyio TeMy. Mcronb3oBaHo
JI0CTaTOYHOE KOJHYECTBO
IuTeparypsl 110 NPEUIOKEHHOU TEME.
3 Gasta - TeMe pedepaThl pacKphITa,
HO MCTIOJIB30BaHO HEJIOCTATOYHOE
KOJIMUYECTBO JINTEPATYPHBIX
MCTOYHMKOB. 2 OaJia - Tema
pedepara packpbiTa (hparMeHTapHoO,
moBepxHOCTHO. 0 6aIIOB - pedepar
HE MPEJICTABIICH JUIsl IPOBEPKH.

OK3aMCH

Texymmii
KOHTPOJIb

Pedepar no
KOHCTPYKI[HOHHBIM
CTaJsIM

Pedepar oreHHBaeTCs CIeIyOIUM
obpa3om: 4 6asia - 3a ITyOOKO
packpeITyio TeMy. Mcmonb30BaHo
J0CTaTOYHOE KOJIMYECTBO
TTepaTypsl 10 TPEATI0KEHHON TEMe.
3 Gama - TeMe pedepaTsl pacKphITa,
HO WCIIOJIb30BaHO HEJIOCTATOYHOE
KOJTMUYECTBO JINTEPATYPHBIX
HMCTOYHUKOB. 2 Oajia - Tema
pedepara packpbiTa hparmMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar
HE [TPEACTABIICH JUIsl IIPOBEPKH.

OK3aMCH|

Texynui
KOHTPOJIb

KomnnokBuym no
IUIACTHYECKOM
nedopMaruu u

PEKpUCTAILITU3AIIT

Kom1oKkBIyMBI IPOBOASTCS Ha
1abopaTOpHBIX paboTax Mmocie
M3y4YEHUS! COOTBETCTBYIOILIETO
pazzaena Kkypca. Kaxiplii KOJUIOKBUYM
cofepxut 1o 8 Bonpocos IIpu
OLIEHKE MCIIOJIB3YETCsl CIeayIouas
[IKAJIA: 32 KaXblil IPaBUIIbHbBIN
otBet 1 Gam.

OK3aMCH|

Texymui
KOHTPOJIb

Komnoxksuym 1o
KEJIe30yTIIEPOUCTBIM
CIUIaBaM

KoJITOKBUYMBI TIPOBOZISITCS HA
mabopaTopHbIX paboTax mocie
M3yUYeHHSI COOTBETCTBYIOIIETO
paszzena kypca. Kaxplit KOIIIOKBUYM

COJIEPKUT 110 8 Bonpocos IIpu

OK3aMCH|




OILICHKE MCIOJIBb3YETCs CIAeAYIOmast
[IKaJIa: 32 KaXKIbI MpaBUIIbHBIN
orBeT 1 Oayut.

Texymmii
KOHTPOJIb

KomnnokBuym mmo
TEPMUYECKOMN
00paboTke

KonmokBryMbI pOBOASTCS Ha
TabopaTOpHBIX paboTax Mocie
M3y4EHUs] COOTBETCTBYIOILIETO
pazzaena kypca. Kaxiplii KOJUIOKBUYM
cofepxut 1o 8 Bonpocos IIpu
OIICHKE MCTIONB3YETCS CIIEAYIOast
[IKAJIA: 32 KaXIblii MPaBUJIbHbBIN
otBeT 1 Ga.

OK3aMCH|

Texymui
KOHTPOJIb

[TuceMeHHBIN onpoc

13

CryzneHT nojay4yaeT KapTOUuKy B
COOTBETCTBUU C KOTOPOH
HeoOxoaumo pacundposars 12
MapoK CTajieil ¥ 4YyTyHOB U I10
MPUBEACHHOMY XUMHYECKOMY
COCTaBY U OJIHY CTaJb 3alIU(PPOBATh.
[IponomxuTenbHOCTH onpoca - 30
MUHYT . 3aJJaHH€ OLIEHUBAETCS
CJIEYIOIIM 00pa3oM: 3a KaxIyro
[IPAaBUIBHO BBIIIOJHEHHYIO
pacudpoBKy WIH 3alIHPPOBKY
MapKH CIUIaBa nMpucBauBaeTcs 1
OauI.

OK3aMCH|

JlaboparopHas
pabora

3amura
n1a0opaTopHBIX padboT
no 1 pazgeny

JlaGopaTopHbie pabOThHI
"[Inactrueckas nedopmanus
MeTauioB" u "
Pexpucrainiu3alluOHHBIA OTKHUT"
B3aMMOCBSI3aHbI U 3aIUIIAIOTCS
OJTHOBPEMEHHO. 3aIuTa
mabopaTopHBIX paboT
OCYIIECTBIICTCS MHANBUIYAITBHO.
OneHuBaeTcs MpaBUIbHOCTD
BBIBOJIOB U OTBETHI HAa BOIIPOCHI (TpH
BOITPOCA).

OO6mwmit 6anm mpu oreHKe
CKJIQJILIBACTCS U3 CIEIYIOIINX
rokasarejen

- BBIBOJIBI JIOTHYHEI I 000CHOBAHBKI -
1 6amn

- MPaBWJIbHBIA OTBET HAa OJIMH BOIIPOC
-1 6amn

OK3aMCH|

Texymmii
KOHTPOJIIb

Omnpoc no xene3o-
YIIIEPOUCTBIM
CcIIaBaM

Onpoc ocyuiecTBIseTCst
WMHIWBHUYaJIbHO. OLIGHI/IBaeTCSI
[PABIJIBHOCTH OTBETOB Ha BOIPOCHI.
3anarorcs 4 Borpoca U3 MepeyHs,
umerorerocs B PIT/I.

Hcnonb3yercs moka3aress:
MpaBWIbHBIN OTBET Ha 1 Bompoc - 1
Oan

OK3aMCH|

10

JlaGoparopHas
pabora

3amura
nabopaTtopHOH
paboThI IO 4 pazaeny

3amura 1a0opaTopHON pabOThI
"BnustHue CKOpOCTH OXJIAXKIEHNE Ha
CTPYKTYpY U CBOMCTBa cTaaun"
OCYUIECTBIISIETCS UHANBUAYAIbHO.

OI_ICHI/IBaCTCH IIPaBHUJILHOCTDb BBIBOJA

OK3aMCH|




1 OTBETHI HAa BOIPOCHL. 3aJ1al0TCS TPU
BOIIPOCA.

OOuwmii 6asut mpu oLeHKe
CKJIaJIbIBAETCS U3 CIIETYIOIIUX
[MOKa3aTeleu:

- BBIBOZIBI JIOTUYHBI U OOOCHOBAHBI -

1 6amn

- IPaBUJIBHBIN OTBET Ha OJIMH BOIIPOC
- 1 Gann

JlaGoparopHas

1 pabora

3amura
nabopaTropHOM
paloTslI 110 4 pazaeny

3amura 1a00opaTopHON pabOTHI
"OTnyck ctanu" oCyleCcTBISETCS
WHANBUAYaIbHO. OlIeHUBaeTCs
MPaBUILHOCTH BBIBOJA U OTBETHI HA
BOIPOCHI. 3a/1al0TCs TPU BOIpOCa.
OO6mwmit 6anmn mpu oIeHKe
CKJIaJIBIBAETCS U3 CIIEIYIOIIUX
[MOKa3aresen:

- BBIBOJIBI IOTUYHBI 1 0O0CHOBAHBHI -
1 Gamn

- IPaBUJIHHBIN OTBET HA OJIMH BOIIPOC
- 1 6amn

OK3aMCH|

Texymmii
KOHTPOJIb

12 1

MapkupoBku
LBETHBIX METAJJIOB

12

CryzneHT noiay4yaeT KapToUuKy B
COOTBETCTBUU C KOTOPOH
HeoOxoaumo pacundposars 12
MapOoK IIBETHBIX METAJIOB U CIUIABOB
Ha UX OCHOBE. [Ipo0OIKUTENBHOCTD
onpoca - 30 MUHYT . 3ajaHue
OLIEHMBAETCS CIEIYIOIIMM 00pazoMm:
3a KaXIy1o MPaBUIBHO
BBITIOJTHEHHYIO paciin(poBKy MapKu
CIIaBa npucBanBaeTcs 1 Oam.

OK3aMCH|

JlaboparopHas

31 pabora

Tepmuueckas
obOpaboTka
AJTFOMHUHHEBBIX
CIUIaBOB

3amura 1abopaTopHOIl pabOTHI
OCYIIECTBIISIETCS. MHIUBUIYaJIBHO.
OneHunBaeTcs MPaBUILHOCTD BHIBOJA
11 OTBETHI Ha BOIPOCHL. 3aJ1al0TCS TPU
BOIIpOCA.

OOmmii 6asut mpu OLeHKe
CKJIa/IBIBAETCS U3 CIETYIOIINX
[MOKa3aTeseu:

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHHI -
1 6amn

- IPaBWJIbHBIN OTBET Ha OJIUH BOTPOC
- 1 6amn

OK3aMCH|

[Ipome-
14| 1 KyTOYHAs
aTTecTanus

OK3aMCH

HK3aMEH IIPOBOIUTCS B TMCbMEHHOM
BUJIE; B OMIIeTe 5 BOIPOCOB, BpeMs
1,5 4. mocne npoBEpKU OTBETOB
[pernoJaBaTeslb MOXKET 331aTh
YTOUHSIOIIME BONPOCHL. Pe3ynbraTsl
OLIEHUBAIOTCA CIEAYIOLUIMM 00pa3oM:
3a Ka)kJpli IPaBUIbHBIN OTBET
npucBanBaercs 1 6amr. Bec
MEpOIPUATHS 1, MaKCUMaJIbHBIN
6ast 5.

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA




Bun
POMEIKYTOTHOH [porenypa nNpoBeIeHus Kpurepuu
P OlLICHMBAHHS

arrccTainuu

[Ipu onleHuBaHUM pe3yabTATOB YUeOHOW AEATEIbHOCTH
00y4aromierocst Mo JUCIUTIINHE UCTIONIb3YeTCsl 0aThHO-
pEeUTHHTOBAsE CUCTEMA OLIEHUBAHUS PE3yIbTAaTOB yueOHOU

JeSITeNIbHOCTH 00y4aromuxcst (yTBepakKaeHa Mpuka3zoM pexropa Ne
179 ot 24.05.2019 . (B penakuuu npukaszos ot 10.03.2022 Ne 25-
13/09, ot 02.09.2024 Ne 158-13/09). Peiitunr oOyuaromierocs no (B coorBeTcTBHU C
JK3aMeEH JUCLMILIMHE ONPENENSIETCs 110 pe3yJbTaTaM TEeKYyIIero KOHTpois. [mm. 2.5, 2.6
[Ipu HanmuuM y CTyneHTa MpoXoAHbIX 0autoB mo kaxaomy KPM, |[Tonoxenus
ucxons u3 peitunra 60% , CTyAeHT moiryyaeT 3a4et 6e3
JIOTIOJIHUTENBHOTO cobecenoBanusi. CTy/IeHT BIpaBe MPUITH Ha
9K3aMEH JUIs yAy4lIEHHUs CBOEr0 PEUTUHIA U TIOIYYUTh OLEHKY 10
dbopmyne Rd = 0,6Rtek + 0,4Rma + Rb. ¢ yuetom Tekytiero
KOHTPOJISL ¥ 0AJIJIOB 32 MPOMEKYTOYHOE HCIIBITAHUE.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

K P
OMIICTCHINH €3yJIBTaTE! 00y TeHHS 12314(5l67/8lol10]11{12[13[14

3HaeT: DU3NUECKYIO CYIIHOCTh SIBJICHUH, MPOUCXOAIINX B
OIIK-5 MaTepuatax Ipu BO3ACHCTBUM HA HUX PA3IMYHBIX (PaKTOPOB HHH H ]
B YCIIOBUSX UX IKCILTyaTaIliH.

'YmeeT: OCyIecTBIATh BHIOOP MaTEPHAIIOB JIJIST U3ETHI

OIIK-5 pa3IUYHOr0 Ha3HAUYCHHS C YUCTOM DKCIUTyaTallMOHHBIX HH ulu + +
TpeOOBaHUI 1 OXpaHbl OKPY’KAOLIEH CPEIbI.
MMeeT npakTuyeckuii onbIT: BeiOOpa KOHCTPYKIIMOHHBIX

OIIK-5 P P Py HIH +

MAaTCpUaAJIOB IJIA 00BEKTOB OHCPICTUKU U SJICKTPOIIPUBOA.
TumnoBsie KOHTPOJIBHBIC 3aaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IleuaTnas yqe6H0-MeTozmqec1caﬂ AOKYMECHTaAIUA

@) OCHOBHAas TuMmepamypa:
1. Jlaxtusn, FO. M. MarepuanoBeaenue Y4eOHUK AJid BTY30B. - 3-€ U3].,

nepepab. u non. - M.: MammHoctpoenue, 1990. - 528 c. ui.

2. Comuues, O. I1. MarepuanoBegenue Yue0. st By30B 10 METAJUTYPT.,
MalIMHOCTPOUT. U ob1eTexH. crenuanbHocTsM FO. I1. Connues, E. U. [Ipsaxun. - 3-
e u3M.. nepepad. u gom. - CI16.: Xumuznar, 2004. - 734, [1] c. u.

3.  Marepuanosenenue Yue6. s Bry3oB b. H. Apzamacos, U. 1.
Cunopus, I. ®@. Koconanos I. ®@. u ap.; [lox obmur. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucp. u gom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

0) OononHumenvbHas Iumepamypa:
1. Temnep, FO. A. Marepuanoseaenue Yue6. mocodue a1 By30B [lon

pen. A. I'. Paxmragra. - 6-e usg., nepepad. u gom. - M.: Metamnyprus, 1989. - 456
C. UL




2.

3.

4.

I'ynses, A. I1. UacTpymenTanbabie ctanu Cnpas. A. I1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-e u3j., nepepad. u aor. - M.: MammHocTpoeHue,
1975. - 272 c. un.
Kypasnes, B. H. Mamunoctpoutenshbie ctanu Texkect CipaBouHuk B.
H. XKypasnes, O. 1. Hukonaesa. - 4-e u3z., nepepad. u goi. - M.:
Mamunoctpoenune, 1992. - 480 c. uin.

Kapesa, H. T. LIetHbie MeTamibl U ciuiaBsl TekcT yued. mocooue H. T.
Kapesa ; FOx.-Ypan. roc. yu-1, Kad. ®u3. meraninoseaeHue u pusrka TBEPAOro
tena ; OYpI'Y. - Uenabunck: U3narensctBo FOYpI'Y, 2008. - 111, [1] c. u.

8) omeyecmeenHbvle U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:
MerTaioBeicHUE U TepMUYECKast 00paboTKa METaIOB
MammHOCTpOCHHE

1.
2.

2) MemoouuecKkue YKazanus 0Jis Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
Marepuanoseaenue: yueoHoe nmocooue/ X.M.MOparumos,
B.U.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

l.

U3 HUX: y4ebHO-Memoouueckoe obecneuerue camocmoamenbHoU pabomol cmyoeHma:
MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B.N.®unaros, H.A.Illa0ypoga. - Yensounck: M3a-so FOYprY. 2010.-38c.

I.

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

HaumenoBanue
Ne Bun peeypeas | bubmuorpadudeckoe onrcanue
TUTEpPaTypbl | DIEKTPOHHOMN
dbopme
OcHOBHAS OneKkTpoHHBIN |MatepuanoBenenue: yaeobnoe nmocooune /M.A.Cmupnos, K.}FO.Oxurnes,
1 TeDarVDa KaTajaor X.M.U6parumos, FO0.[1.Kopsirun: U3a-so KOYpI'Y, 2005. -U1.-139c¢.
patyp I0Vpr'y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
. (HaGyposa, H. A. Marepuanosenenue Y. 2 : Hemeraminueckue
OIEKTPOHHBIN ]
b JlonoTHUTETbHAS CaTaOr Marepuabl : yuel. MocoOue Ui MaMHOCTP. U METaJLTypr.
UTEpaTypa TOVOLY crienuanbHocTel.- Yensiounck : Uzn-so FOYpI'Y , 2011.-4.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
S EKTOHHLL MatepuanoBenenue: yaeOHoe mocobue K 1abopaTopHbIM paboTam
3 JlononuuTenpHas T (?r /W.B.JIanuua, B.JI.UnsnyeB, A.C.Co3bikuna.— YensOunck: M3a-8o
nMTeparypa IOVpr'Y HOVYpI'Y, 2013.-81c.

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

HepequB HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecreueHMS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

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

[Tepedyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAIIMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

Bun 3aparui

Ne
ayjl.

OcHoBHOE 000py/IOBaHKE, CTEHBI, MAKETHI, KOMITBIOTEpHASI TEXHUKA,
MPelyCTaHOBICHHOE IPOrpaMMHOE 00eCTIeYeHHE, UCTIONB3YEeMOe IS Pa3IMYHbIX
BUJOB 3aHSITHUU

JlaGoparopHble
3aHATHUS

230a
(1)

YyeOHas 1a0opaTopusi MaTepHalOBEICHNs, OCHALLIEHHAs: — IeYaMu JIJIsl HarpeBa
00pa3uoB; — TBepaoMepaMu bpunemns u PokBeinia; — py4HbIMU IPOKaTHBIMU
CTaHaMH; — MeTajuiorpadguyeckuMu MUkpockonamu. 2. [lnakarel u dhonun
(KooTpaHCIapaHThl) 10 OCHOBHBIM paszeiaM Kypca. 3. Komnekuus
MaKpOULIU(OB U U3I0MOB. 4. Mozienu KpUCTAIUTMYECKUX PEeIETOK METAJLIOB. 5.
Paznarounslii MaTepuan no Teme «CruiaBsl xkeae30—yriiepony. 6. Mertoauueckue
mocoous K JaboparopHeiM pabotam. 7. KOHTpOJIbHBIE 3a/1aHUsI IO OCHOBHBIM
pasnenam Kypca. 8. YueOHble KHHO(DUIBMBI.

Jlexuun

AyAUTOPHA, OCHAIICHHAA My.]'[BTHMC,Z[PIﬁHBIM IIPOCKTOPOM




