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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
OIT BO (xomnieTeHIun)

[Inanupyemsble pe3yiabTaThl
00y4eHUs 10 TUCIHUIIINHE

3HaeT: cBOlCTBA MaTcpuaJioB U CIIJIaBOB

OIIK-1 Criocob6eH pemiath 3a1aqu
npodecCHOHATBLHOM AeSITeTbHOCTH, IPUMCHSIS
MCTOAbI MOACINPOBAHUA, MATCMATUUICCKOT'O
aHaJM3a, €CTECTBCHHOHAYYHbBIC U OOIICHHKEHEPHBIC
3HAHUA

YMmeeT: mpuMeHATh (PyHIaMEeHTa IbHbIC
00IIeNH)XEHEPHbIE 3HAHUS B TPO(ECCUOHATBHOM
eI TEIBHOCTH

MeeT NpakTUYECKUN OMBIT: UCIIOJIb30BAHUS
COOTBETCTBYIOLLUX JUArpaMM M CIIPaBOYHBIX
MaTepuajoB

OIIK-4 CriocoGeH IpOBOANTHh H3MEPEHUS U
HaOmoneHus B cdepe npodeccnoHaabHOM
NesITeNIbHOCTH, 00pabaThIBaTh U MPEACTABIATh
HKCTIEPUMEHTAJIbHBIC JaHHBIC

3HaeT: MaKpOCTPYKTypa MaTepHaioB

YMeeT: AHaJIM3MpOBaTh KaueCTBO MaTepuajioB
Hmeet npakTuuecKkuii onbIT: PaboThI ¢
MaTepHraJoBeAUYECKUM 000PYI0BaHUEM

OIIK-6 CniocobeH npuHUMAaTh 000CHOBAHHBIE
TEXHHUYECKHE PEIICHHs B TPO(heCcCHOHATBHOM
NesITeIbHOCTH, BEIOUPATh 3¢ (hEeKTUBHBIE U
0e30rmacHble TEXHUYECKHE CPEICTBA U TEXHOIOTUH

3HaeT: MaTepuaibl A1 U3AEIUNA Pa3IMYHOTO
HA3HAUYEHUS C YUETOM DKCIUTyaTallMOHHBIX
TpeboBaHUit

YMeet: BIOUpaTh 3P heKTUBHBIC U O€30TIaCHbBIE
TCXHUYCCKUC CPCACTBA U TCXHOJIOTUHA

MMeeT nmpakTUYECKUi OMBIT: BBIOOpA MaTEPHAIIOB
IS PI3,Z[€JIPII>'I PA3INIHOTIO Ha3HA4YCHUA C YI4CTOM
DKCIUTYaTallMOHHBIX TPeOOBaHUM

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMNX TUCIUATUINH,
BUJIOB pabOT y4eOHOTO MmiaHa

[TepeueHb MOCTEMYIONIMX AUCIIATLINH,
BUJIOB paboT

1.0.10.02 MareMaTuyecKHUM aHAIN3,

1.0.16 Jletanu MammuH,




1.0.10.01 AnreGpa u reomeTpus,
1.0.13 HauepratenbHas reoMeTpus U HHXEHEpHAs
rpaduka

®J1.01 XynoxecTBEHHOE JIUTHE,

1.0.18 I'mapaBirka 1 OCHOBBI TUIPOITHEBMOCHUCTEM,
1.0.10.03 CnenuanbHEBIC IIIABBI MATEMATHKH,
1.0.17 Metponorusi, cTaHIapTU3aIuUs U
cepruduxarnms,

1.0.21 DnexTpoTexHuKa,

1.0.25 be3onacHOCTh XU3HEACATCILHOCTH,
1.0.22 TepmoauHamMuKa W TETUIOTEXHUKA,
1.0.20 ®uzndeckas XuUMus,

D/1.02 HXUHUPUHT TEXHOJIOTUYECKOTO
000pyI0BaHUS,

1.0.15 ConpotuBiieHrE MaTEpUaAIOB

TpC6OBaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

1.0.10.02 MaremMaTi4eCcKUA aHaAINA3

3HaeT: METObl MaTEMaTUUECKOIO aHAJIN3a,
[IPUMEHSEMBIE JJIs IOCTPOEHUS U UCCIIEI0BAHNUS
MaTeMaTH4eCcCKUX Mojelieil 00bEKTOB
npodeccroHaIbHOM IeATeTbHOCTH, O0BEKTHI
MaTeMaTU4ECKOI0 aHaJIN3a, IPUMEHSEMBIE IIPU
[pELIEHUN TEXHUYECKUX 3a/1a4, OCHOBHBIE
MaTeMaTU4eCKUE METO/IbI, IPUMEHSIEMbIE B
MCCIIEIOBAHUN ITPO(EeCCHOHANIBHBIX MTPOOIIEM,
OCHOBHBIC MATEMATUYECKUE METObl YMEET:
[IPUMEHSATH METO/Ibl MaTEMATHYECKOTO aHAIN3a JUIsl
[IOCTPOCHUS U UCCIIEIOBAaHUS MaTEMaTUYECKUX
MOJIeIEH, aHAIM3UPOBATh YCIIOBUE MOCTABICHHON
3a/1a4H C 1I€JIBIO BBIABICHMS IPUMEHUMOCTU
MMEIOIINXCS 3HAHUM U YMEHUH IS €€ pelIeHus,
MCII0JIb30BaTh OCHOBHBIE MATEMAaTHUECKUE TOHATHUS
B IIpOo(heCCUOHAIBHON 1€ATEIbHOCTH, IPUHUMATD
000CHOBaHHbIE SKOHOMUYECKHE PELICHHS B
[pa3IUYHBIX 001acTAX KU3HenesaTenbHocTu meer
NPaKTUYECKH OIBIT: IPeoOpa3oBaHusl OOBEKTOB
MaTEeMaTH4ECKOTO aHAJIN3a, HaBBIKAMH
cUcTeMaTHu3aluu UH(OpMAIUHY, pEIIeHuUs 3a/1a4
METOJJaMH MaTEMaTU4YE€CKOTO aHAJIN3a, PELIECHUS
3a/1a4 METOAAMHM MaTEMaTHYECKOrO aHaJIN3a

1.0.10.01 Anre6pa u reomeTpus

3HAET: OCHOBHBIE METO/IbI PELICHHS TUIIOBBIX 33134
JTMHEMHOMN aireOphl M aHAIMTUYECKON T€OMETPUH,
00BbEKThI TMHEHHON alreOphbl U aHATUTUYECKON
reoMeTpUU, IPUMEHSEMbIE NIPU PELICHUU
TEXHUYECKHX 3a/1a4, METO/Ibl JINHEHHO anreOpsl U
QHAJIMTUYECKON F€OMETPUHN, IPUMEHSEMBbIE [T
[OCTPOEHUS U aHAJIN3a MaTeMaTHYECKUX MOJENIeN
00BEKTOB MTPOPeCcCHOHATBHOU IEATETLHOCTH
YMmeeT: BBIOUpPATh METObI M aJITOPUTMBbI PEILICHHS
3a/1a4 JTMHEMHOHN aireOphl U aHAJIUTUYECKON
reOMETPHUHU; UCII0JIb30BaTh MATEMaTUYECKUN SA3BIK U
MaTeMaTU4ECKYI0 CUMBOJIMKY, aHAJIU3UPOBATh
YCJIOBUE TIOCTABJICHHOM 3aJ1a4U C LIEJIBIO BBIBICHHUS

MPUMEHUMOCTH UMEIOIINXCSI 3HAHUI U YMEHUMN JUJIs




€€ PEeILeHHUS; UCTIOIB30BATh SI3bIK M CUMBOJIUKY
TUHEHHOH aNreOphl M aHATMTHYECKOW T€OMETPUH
TUTSL KCCIIETIOBAHMSI CBOMCTB OOBEKTOB U3 PA3TMUHBIX
oOnacreit AeSITENbHOCTH, TPUMEHSTh U3YUYECHHbIE
CBOWCTBa OOBEKTOB JINHEHHOM anredpsl U
QHAJIUTUYECKON T'€OMETPHUH ISl PELLICHU 3a1a4 C
[IPaKTUYECKUM cofep:kanreM Mmeer npaktudeckuit
ONBIT: METOIAMU PENICHUA 3a]1a4 JIMHEHHOM
anreOpbl U aHATUTUYECKOU TEOMETPUH, BIIAJICET
METOJIaMHU PEIICHUS 3a/1ad JTUHEHHOM aireOpbl 1
AQHAJTUTUYECKON T€OMETPUHU., TOMCKA U OCBOCHUS
HEOOXOAMMBIX JIJIsl pEHICHUS 3a/1a4ul HOBBIX 3HAHUM

1.0.13 HauepratenbHas reoMeTpus U HHXEHEpHas
rpaduka

3uaet: [IpuHIMIIBI rpaduuecKoro n300pakeHus
IeTaJIeN U y3710B, OCHOBHBIE METO/BI MOJYUEHUS
N300paKeHUsI, KITACCU(UKAIIMIO KOHCTPYKTOPCKOH
TOKyMEHTaluu U ocHOBHBIE nonoxeHus: 'OCTos
ECKJ] npu opopmiieHnn 4epTexxend pa3inyHOro
Tuna. Ymeer: UUTaTh ¥ COCTABIATH rpaduuecKyro 1
TEKCTOBYIO KOHCTPYKTOPCKYIO TOKYMEHTAIIHIO B
COOTBETCTBUU C TPEOOBAHUSMU CTAHIAPTOB, YMETh
Ha TIPAKTHUKE MPUMEHATH MMOTYUEHHBIC 3HAHUS U
HABBIKH, BBITIOJIHATH YEPTEXKH T€OMETPUUECKUX
dbopM ¢ HEOOXOAMMBIMH H300PAKEHUSIMU,
HAAMUCSIMU, 0003HAUYECHUSIMU, paOOTaTh C
HOPMAaTHBHBIM MaTePHUAJIOM TpH 0HOPMIICHUN
TEXHUYECKOMN TOKyMeHTaluu. FMiMeer npakTuyeckui
OTIBIT: TTOJTYYEHUS OTIPEICTICHHBIX TpauIecKux
MOJIEJIEN IPOCTPAHCTBA, OCHOBAHHBIX Ha
OPTOTOHAJIBHOM M IIEHTPAJIbHOM MPOEHUPOBAHNH;
BBITIOTHEHUS TpadUuecKux padoT, permeHus
WHXEHEPHO-TEOMETPUUYECKHUX 3a/1a4, HABbIKAMU
0TOOpakeHUs MPOCTPAHCTBEHHBIX (POpM 0OBEKTa Ha
MJIOCKOCTb.

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmas Tpya10eMKOCTh JUCHUILUIMHBI COCTaBIsAET 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacnipenenenue
Bcero 0 ceMecTpaM B 4acax
Bun yueGHOM paboTHI
4acoB Homep cemectpa
2
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI 0 0
ayauTopHbIxX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 69,5 69,5
W3yuenne mporieccoB KpUCTaTU3aIUuH KeJe30- 1 1
YIJIEPOAMCTHIX CIUIABOB 33/IaHHOTO COCTaBa




Pedepar no pazgeny "Hemerannnueckue marepuais” 8 8

Pecdepar no pazgeny "L{BeTHbIe MeTAIUIBI U CIUIABHI" 8 8
ITonroroBka K KOJUIOKBUYMAaM U DK3aMEHY 20,5 20.5
Pedepar "KoHCTpyKIIMOHHBIE CTaIM U CIIaBHI" 10 10
N3yueHne MapKMpOBOK CTallel, YyIYHOB, IIBETHBIX METAJIOB 12 12

1 CIUIaBOB

KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 10,5 10,5

Bu koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 9K3aMEH

5. Conep:kaHue IMCUUIIMHBI

N O0beM ayIUTOPHBIX 3aHATHH 1O BHIaM B
pas;ena HanmeHnoBanue pa3nenoB AUCIUIUIMHBI Jacax
Bcero JI 113 JIP
1 |ATOMHO-KpPHCTAJUIMYECKOE CTPOECHHE METAJIOB 5 1 0 4
) [lechopmariusi, pa3pyiieHue 1 MEXaHUYECKHUE CBOIMCTBA 9 3 0 6
METaJJIOB

3 |da3oBsie npeBpalIeHUsi U CTPOCHHE CIJIABOB 5 3 0 2

4 |CruiaBbl 5K€1€30—YyIIEPOJL 7 3 0 4

5  [Teopus Tepmuueckoil 00pabOTKU CTAIN 8 6 0 2

6  |TexHomorus TepMUYECKON 00pabOTKH cTaIn 8 4 0 4

7  [lToBepXHOCTHOE YIPOUHEHUE CTAIIH 2 2 0 0

8  |CnenumanbpHble CTAIH 8 4 0 4

9  |llBeTHBIC METAIUIBI U CILIABHI 10 4 0 6

10 |Hemeraminueckue MaTepuabl 2 2 0 0

5.1. Jlekuun
Ne Ne Kox-
HaumeHnoBaHue uinm KpaTkoe coiepKaHue JEKIIMOHHOTO 3aHATHUS BO
NeKIuujpas3aena
4acoB
Turbl cBA3U B TBEPABIX Tenax. [IOHATHS 0 KPUCTAIIIMYECKON PEILIETKE U
hrieMeHTapHOM siuelike. OCHOBHbBIE THUITBI KPUCTAJIIMUECKUX PEIIETOK METAJIIIOB.

1 1 [fIBnenue nomumopdusma. AHU30TPONHS CBOUCTB KpUCTAIIOB.[leeKTh 1
KpUCTANINYECKOTO CTPOEHUSI METAJIJIOB (1.K.C.). BiausHue 1.x.c. Ha cBoiicTBa
METaJIOB.

Yopyras nedopmarus. MexaHus3m maacTHueckoil nedopManuu B MOHO- U

1 5 |[MOMMKPHCTANTHYECKNX Tenax. Brnusaue miactruueckoit gredopmary Ha 1
CTPYKTYPY U CBOMCTBAa METAJIJIOB. SIBlIeHNE HaKIIENa. XPYIKOE U BA3KOE
paspymienue. Spnenue xnaanonomkoctu. Cxema Modde.

VcribiTaHus Ha pacTsKeHUE. XapaKTEpPUCTUKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(>k€CTKOCTb, MPOYHOCTH, MNIACTUIHOCTD, TBEPJOCTD, yAapHas BI3KOCTH,

) 5  |pBHOCTHMBOCTS, M3HOCOCTOMKOCTb U Jp.) U METO/bI UX onpenenenus. [Iponeccel, )
MPOUCXOJAIINE MTPU HarpeBe AeOpMUPOBAHHOTO METajlla: BO3Bpar U
pexkpucTaimsanus. X BnusgHue Ha cBoMcTBA. PaKTOPBI, ONPEACISIONIUE Pa3MeD
PEKPUCTAIIM30BAHHOTO 3€pHA. XO0JIOIHAS U ropsiyasi racTuueckas nedopmanusi.
[TonsiTus crijaBa, KOMIIOHEHTA, (Pa3bl. CriocoObl BhIpa)keHUsI KOHLIEHTPaLUU

3 3 |cmaBoB. Tunsl a3 B METAUIMYECKHUX CIIaBaX: TBEPAbIC paCTBOPHI (3aMEIIeHUs U | 2
BHEIPEHUS), XUMUUECKUE COCTUHEHMSI, TPOMEKYTOUHbIE (ha3bl.

OCHOBHBIE THIIBI IUAarPaMM COCTOSIHUS ABOMHBIX cucteM. Onpeenenre cocraBa u

4 3 [konmmyecTBa (a3 mo auarpamme cocTtosiHus. CBs3b CBOMCTB CIIJIaBa ¢ AMarpaMMoin 1

COCTOSTHUSL.




Kparkast xapakreprcTuka (a3 B cIIaBax kejesa ¢ yrepoaom. Juarpamma
COCTOSTHUS JKeJ1e30—IIeMeHTUT. POopMHUpOBaHHE CTPYKTYPHI CILIaBOB MPHU
MEIJIEHHOM OXJIAXKICHHH.

CTpyKTypHbIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTBIX CTaNei U OebIX
uyryHoB. O0mas xapakrepuctuka ctaneil. [locTosHHbIE TpUMecH U UX BIUSHUE HA
CBOMCTBa cTajie. Jlnarpamma cTaOuiIbHOTO paBHOBecHs xkene3o-Tpaput. Ceprie
YYTYHBI, UX KJIaccu@UKaiys no ¢popme rpaduTHBIX BKIOUEHUN U CTPYKTYpe
METaNINYeCKOW OCHOBBI. Cepblii, BBICOKOIIPOYHBIN Y KOBKUH YYT'YH.

[TonsiTe o Tepmuyeckoii oopadorke. Kinaccudukanus BU0B TepMUUECKON
00pabotku. Kputnueckne TOUKu cTanu. XUMHUYECKUE FIEMEHTHI, BXOISIINE B
coctas ctaseil. Knaccuduxanus nerupyroniux snementos. OOpa3oBanue
ayCTeHHTa Ipu Harpese. Poct 3epHa aycrennra. BimsiHue pa3mepa 3epHa Ha
CBOICTBA CTaJIH; IEPETPEB U NEPEIKOL.

Pacrnajg aycrenuTa npu oxyaxaeHuu. J[marpaMma n30TepMUYECKUX MPEBpaIlieHUi
MepeoXIKIEHHOTO aycTeHuTa. [lepiuTHoe, MapTeHCUTHOE U OEHTHUTHOE
MpeBpalieHus ayCTeHUTa. BiusiHue Jerupyomux IeMEeHTOB Ha MIPEeBPaIeHUS
aycreHuta. [IpeBpareHust aycTeHruTa Mpu HEMPEPHIBHOM OxJiaxkeHnu. CBoWCcTBa
MPOAYKTOB pacmajia ayCTeHUTA.

[IpeBpatiieHus py OTMYCKE 3aKAJIEHHOUW CTalu. BiusiHue Jerupyromnmx 3J1eMeHTOB
Ha MPOIECCHI OTIyCKa. MI3MEHeHNe CBOMCTB cTayld IpU OoTIycKe. OTIyCKHas
XPYIKOCTb.

Orxur I pona. Buas! orxura I pona (nuddy3uoHHbIM, peKpUCTaIITN3allMOHHBIH,
st cHATUs HanpsbkeHuil ). Omxur 11 pona. Buast omxura Il poxa (monHsii,
HETOJIHBIN, HOpMaTu3anus, CPeponIu3upyroniii 1 T.1. ).

10

3akanka ctanu. Beioop Temmneparypsl OXJTaKICHUS U OXJIAXIAIOIIEH Cpe bl IS
3aKaJIKy. 3aKaJIuBaeMOCTh U MPOKATMBAEMOCTD; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUE HanpsHKeHUs!, BOSHUKaoIue npu 3akaike. CriocoObl
3akasku.Hu3kuil, CpeTHUI U BBICOKHMM OTITYCK CTalid. TepMOMeEXaHUYeCKast
o6pabotka (TMO) cranu. OcHoBHbIe BB TMO 1 €€ BIusiHIE Ha CBOMCTBA
CcTalu.

11

Xumuko-Tepmuaeckas 00padotka (XTO) cramu. [lemenramnus. Mexanusm
00pa30BaHMsI IEMEHTOBAHHOTO CJIOSI U €T0 CBOWCTBA. . Tepmuueckas o0paboTka
MocJie IEMEHTAIH U CBOMCTBA IEMEHTUPOBAHHBIX JieTajeil. A30TUpOBaHUE.
HutpouemenTanus u unanuposanue. Jpyrue sunsl XTO cranu. I[loBepxHOocTHas
3aKaJika.

12

Krnaccudukanus cranei mo XMuMHIECKOMY COCTaBY, CTPYKTYpe U Ha3HAYEHHUIO.
MapxkupoBka craneit. Konctpykipionusie ctaini. OCHOBHBIC TpeOOBaHMS,
MPENbABIAEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIbHBIE CTAIIH.
ApmatypHbie ctayi. CTtalu sl XOJOIHOM IITAMIIOBKU. YIIy4IlIaeMble CTAJIH.
Cramu gyist XTO. [pyxxkunnblie ctanu. [logmmnHaukoBbie cTanu. MapTeHCUTHO-
craperoiue ctaau. KOHCTpYyKIMOHHBIE CTAJIM CTIEIIMAIBHOTO HA3HAYEHUSI.

13

Cranu BeICOKOH M3HOCOCTOMKOCTH. CTanu 111 KpMOT€HHBIX Temneparyp. Cranun
MOBBILIEHHON 00pabaThiBaeMOCTH pe3aHreM. Koppo3noHHOCTOMKHE CTaH.
DKapocroiikue cranu u criasbl. MHCTpyMeHTalIbHbIE cTanu. TBEp/bIE CIUIABBI.

14

Tepmudeckas 00pabOTKa IBETHBIX CIUIABOB. 3aKallka Ha MEPECHIICHHbIN TBEPABIT
pacTBOp U ctapenue. AntomuHuid. CriiaBsl Ha OCHOBE anmtomMuHus. Knaccudukanms
U TepMUUecKas 00paboTKa amlOMUHUEBBIX CIUIaBOB. Jlepopmupyembie
AJTIOMUHHEBBIC CILJIABHI, HE YIIPOUHSEMbIE U YIIPOUHSAEMbIE TEPMHUYECKOM
00paboTkoi. JIuTeitHbIe CIUIaBhI.

15

Menp. CrutaBbl Ha OCHOBE MeAu. JIaTyHHU, UX CBOWMCTBA, MAapKUPOBKA U
npumeHeHre. OJIOBSIHUCThIC, aJTIOMUHUEBBIE, MAPTAHIIOBUCTHIC, CBUHIIOBHIE U
OepuyuTHeBbIe OPOH3BI: COCTaB, CBOMCTBA, MApPKUPOBKA M 00JIACTH MPUMCHEHHS.
MenHOHMKeNEeBbIE CIUIaBbl. TUTaH U ero cBoicTBa. KOHCTpYKIIMOHHBIE U

PKApOIIPOYHBIC CIJIABbI TUTAHA. TepMqucxa}I o6pa60T—I<a THUTaHa U €Iro CI1JIaBOB.




AHTU(PHUKIINOHHBIE CIUIABbI HAa OJIOBSIHUCTOM, CBUHIIOBOM, ITMHKOBOM U
AJITOMHHIE-BOI1 OCHOBE.

16 10 [Hemeramnnueckue MaTepuabl 2
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
He npenycmoTpeHnbl
5.3. JIaGopaTtopHbie padboThI
Ne Ne y Kox-
sansuspasziena HaumeHnoBanue uim KpaTkoe cofepKaHue J1adopaTopHOil paboThI BO
4acoB
1,2 1  |Maxkpo- ¥ MEKPOCTPYKTYPHBII METOIIBI aHATTN3a METAILJIOB U CILJIABOB 4
3.4 2 |[Inactuueckas nedopMaiusi METAILJIOB U €€ BIMSHUE HA MEXaHUYECKHUE CBoWcTBa | 4
5 2 |PekpucTainu3aliOHHbIA OTHKUT. 2
6 3 |lmarpamMMbl COCTOSIHUS IBOMHBIX CUCTEM 2
7 4  |®a30Bble NPEBPALIECHUS U CTPYKTYpa YIIIEPOIUCTBIX CTAJIEH U YYyTYHOB 2
8 4 |AHanu3 quarpaMMbl COCTOSTHHM JKeJIe30-yTIIepoT 2
12 5  |CemmuHap 1o Teopun TepMUIECKOi 00paboTKH 2
9 6  |BiausiHME CKOPOCTH OXJIAXACHUS HA CTPYKTYPY M CBOMCTBA yIIIEPOAUCTOM cTaimu. | 2
10 6 |Ormyck cranu 2
11 8 |MapkupoBKa cTajiell U YyT'yHOB 2
16 2 Bri6op MaTepHaoB 1 ux 00paboTKa B 3aBUCUMOCTH OT YCJIOBUHN IKCILTyaTalluu )
KOHCTPYKITHIA
13,14 9  [Tepmuueckas 00pabOTKa aJFOMUHHEBBIX CIIABOB 4
15 9  [MapkupoBKa IIBETHBIX CIJIABOB 2
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHeM Kon-
ITogsux CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
MartepuanoBeaeHue: yaeOHoe nocodue K
[3yueH e MPOLIECCOB KpHCTALT3AIIH naboparopusiM pabotam /M.B.JlanuHa,
KeIe30-yIIICPOHCTHIX CILTABOB 3JAHHOTO B.JI.Unpnues, A.C.Co3biknHa.— YensiOnHcKk: 5 1
COCTABA I/IS,Z[-B? IOYpI'Y, 2013.-81c. CTp.27-4v6 158105
110001 UCTOUYHUK U3 CIIHCKA OCHOBHOM
TUTEepaTyphl
1. Jlaxtun, FO. M. MarepuanoBeneHue
YueOHUK JUIs BTY30B. - 3-€ U31l., epepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. yacts I, ctp. 434-520 unu 2. ConHies,
Pedpepar o pasaeny "Hemerammmaeckue [O. [1. MarepuanoBenenue Yue0. a7s By30B
S — 10 METAJUTYPI., MAIIMHOCTPOUT. U 2 8
obmietexH. cnenuanbHoCcTaM HO. I1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gom. - CII6.: Xumuzaar, 2004. -
734, [1] c. un., paznen VIII u X cTp.582-
664
Pedepar o pazneny "lBetHsie Metasel u |1.JIaxTun, FO. M. MarepuanoBenenue 2 8




cIutaBbl"

Y4eOHHK JUTsI BTY30B. - 3-€ U311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wit. taBbl XIX-XXIII crp. 378-422 nnu 2.
Comnnnes, 0. [1. Marepuanosenenue Yueo.
TSI By30B 110 METAJUTYPT., MAIIMHOCTPOUT. H
oOmierexH. cuenuanbaocTsIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734,c.un. pasnen 1V, ctp. 478-538

HOI[I"OTOBKa K KOJNIOKBUYMaM H 3K3dMCHY

JT1000M MCTOYHUK U3 CIIMCKA OCHOBHOM
TUTEepaTypbl

20,5

Pedepar "KoHCTpYyKIIMOHHBIE CTaH U
cruiaBbl"

1. JTaxtusn, FO. M. MarepuanoBenenue
Y4eOHUK JUIsl BTY30B. - 3-€ U311., nepepad. u
nom. - M.: MammnHocTtpoenue, 1990. - 528 c.
wi., asa XIV crp. 252-312 nmm 2.
Comnnnes, 0. [1. Martepuanosenenue Yueo.
U1 By30B 10 METAJUTYPT., MAITUHOCTPOUT. U
oOuietexH. cnenuanabHocTaM HO. I1.
Connues, E. U. [IpsaxuH. - 3-e u3..
nepepab. u gomn. - CII6.:

10

3yueHne MapKUpOBOK CTaJIeH, YyTyYHOB,
LIBETHBIX METAJUIOB U CIIJIABOB

MatepuanoBeeHue: yaeOHoe nocodue K
nmaGopaTopHbIM padotam /M.B.JlanuHa,
B.J1.Unenues, A.C.Co3bikuna.— UeaaOuHCK:
N3n-Bo FOVYpI'Y, 2013.—81c. Ctp.46-54 u
73-78
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6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA NPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

HpOMe)I(yTO‘IHOﬁ arTreCcralumn

KOHTpOJ'II) Ka4yCCTBa OCBOCHMUA O6p330B3T€JIBHOI>i IMporpaMmeal OCYIICCTBILICTCA B

cootBeTcTBUH ¢ [losio’keHrEM 0 OalTbHO-PEHTHHIOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Yuu-
Ne | Ce- Bun Hasparine Makc. THIBA-
KOHTpoJIbHOTO  (Bec [Mopsimok HauwcneHus 6AIOB
KM|mectp| KOHTpOis MEpOTIpHSTHS 6armt eTcs B
1A
Pedepar orienuBaeTcs Cieayronmm
obpa3om: 4 Oanna - 3a IyOoKo
packpeITyio TeMy. Mcmonb3oBaHo
T0CTaTOYHOE KOJHMUYECTBO
muTEpaTypsl 10 NPEUIOKEHHOW TEME.
11 o Texymuit (Pedepar no nuBeTHbIM 03| 4 3 Ganna - Teme pedepaTsl pacKpbITa, K3aMeL
KOHTPOJIb | MeTaJulaM | CIUTaBaM HO WCTIOJIB30BaHO HEJIOCTATOYHOE
KOJIMYECTBO JIMTEPATYPHBIX
VMCTOYHMKOB. 2 Oalia - Tema
pedepata packpbiTa (hparMeHTapHO,
moBepxHOCTHO. () 6amioB - pedepar
HE MPEJICTaBIICH JUIsl TPOBEPKH.
. Pedepar no Pedepar oneHnBaeTCs CleIyOnM
Texymuit
2| 2 KOHTPOITH Hemeraummyeckum [0,3| 4 |oOpazom: 4 Gama - 3a TyOOKO DK3aMEH
Marepuaiam acKpBITYIO TeMy. Mcnonp30BaHo




T0CTaTOYHOE KOTUIECTBO
TTepaTypsl O MPEATI0KEHHON TEMe.
3 Gamna - TeMe pedepaTsl pacKphITa,
HO MCIIOJIB30BaHO HEJIOCTATOYHOE
KOJIMYECTBO JIUTEPaTypPHBIX
VMCTOYHHKOB. 2 Oalia - Tema
pedepara packpbiTa hparMmeHTapHO,
moBepXxHOCTHO. () 6amioB - pedepar
HC MPCACTABIICH IJId ITPOBCPKU.

Texymmii
KOHTPOJIb

Pedepar no
KOHCTPYKITHOHHBIM
CTaIsAIM

Pecdepar orieHMBaeTCs CIeIyomuM
oOpazom: 4 Garia - 3a TIyOOKO
packpbITyto TeMy. Hcnonb3oBaHo
T0CTAaTOYHOE KOJTHMUYECTBO
mTepatypsl 0 IPEeAIoKEHHON TeEMe.
3 6ana - TeMe pedepaTsl pacKphITa,
HO HCIIOJIb30BaHO HEJIOCTATOYHOE
KOJIMUECTBO JINTEPATYPHBIX
HMCTOYHHUKOB. 2 Oaja - Tema
pedepara packpeiTa pparMeHTapHO,
noBepXHOCTHO. ) GansioB - pedepar
HE MPEICTABIICH JUIsl TIPOBEPKH.

OK3aMCH|

Texymumii
KOHTPOJIb

KomtokBuym mmo
IJIAaCTUYECKOM
nedopManuu u
pPEKpUCTAIUIN3ALIUN

KoJITOKBUYMBI TIPOBOZISITCS HA
mabopaTopHbIX paboTax mocie
M3yUYEHHSI COOTBETCTBYIOIIETO
paszena kypca. Kaxaplit KOIIOKBUYM
coziepkuT 1o 8 Bonpocos [Ipu
OLIEHKE UCIIOJIBb3YEeTCs CIIeyromas
[1KaJIa: 34 KaXKIbIH TPaBUIIbHBIN
otBeT 1 Oam.

OK3aMCH

Texymmii
KOHTPOJIb

KomnokBuym mmo

KCJIC30YTTICPOANCTBIM

CIljlaBaM

KomnokBIyMBbI IPOBOASATCS Ha
mabopaTopHBIX paboTax Mmocie
M3y4EHUs COOTBETCTBYIOIIETO
paszaena Kkypca. Kax b1l KOJUIOKBUYM
conepkut 1o 8 Borpocos [Ipu
OIICHKE MCIOJIb3YETCs CIEAYIOast
[IKaJIa: 32 KaXIbI MpaBUIbHBIN
oTBeT 1 Ga.

OK3aMCH|

Texymui
KOHTPOJIb

KonnokBuym no
TEPMUYECKOMN
o0OpaboTke

KoJ1TI0KBUYMBI TTPOBOZSTCS HA
TabopaToOpHBIX paboTax Mmocie
M3y4EHUs] COOTBETCTBYIOIIETO
paznaena Kkypca. Kaxpiii KOJUIOKBUYM
cofepxut 1o 8 Bonpocos Ilpu
OLIEHKE HCIIONIB3YeTCsl CIeaAyIoas
[1KaJIa: 34 KaXKIbIH IIPaBUIIbHBIN
otBeT 1 Gam.

OK3aMCH|

Texymmii
KOHTPOJIb

IIuceMenHsI onpoc

13

CryneHT noiaydaer KapTOuKy B
COOTBETCTBUU C KOTOPOI
HeoOxoaumo paciudposars 12
MapoK CTaJieil ¥ 4YyTyHOB U I10
MPUBEACHHOMY XUMHUYECKOMY
COCTaBy U OJIHY CTaJb 3alIU(PPOBATh.
[IponokuTensHOCTH onpoca - 30
MUHYT . 3aJJaHi€ OLIEHUBAETCS
CJIEYIONIM 00pa3oM: 3a KaxIyro

IIPaBHUJILHO BBITIOJIHCHHYIO

OK3aMCH|




paciuppoBKy WIH 3aIIH(PPOBKY
MapKy CIUTaBa MpHCBanBaeTcs |
Oam.

JlaGoparopHas
pabora

3amura
1abopaToOpHBIX padboT
o 1 pazneny

JIaGopaTopHbie pabOTHI
"[Inactuueckas nedopmanus
MetayoB" u "
PexpucraiyinzalluOHHBIA OTHKHUT"
B3alMOCBSI3aHbl U 3alUILAI0TCA
OJTHOBPEMEHHO. 3aluTa
mabopaTopHbIX paboT
OCYUIECTBIISIETCS UHIANBUAYaIbHO.
OnenuBaeTcs MpaBUIbHOCTD
BBIBOJIOB M OTBETHI Ha BOIIPOCHI (TPHU
BOIIPOCA).

OO6mwmit 6anmn mpu oIeHKe
CKJIa/IBIBAETCS U3 CIEAYIOIINX
roKasareJieu

- BBIBOJIBI IOTUYHBI 1 0O0CHOBAHBHI -
1 Gamn

- IPaBUJIHHBIN OTBET HA OJIMH BOIIPOC
-1 6ann

OK3aMCH

Texymumii
KOHTPOJIb

Omnpoc no xene3o-
YIIIEPOANCTHIM
CIUIaBaM

Ormpoc ocymiecTBIseTCs
NHAUBUAYaIbHO. OLleHNBaeTCs
[PaBHWJIBHOCTH OTBETOB Ha BOIPOCHI.
3anarorcs 4 Bonpoca u3 nepevHs,
nmMeromerocs B PIT/I.

Vcrionb3yeTcst mokas3areb:
[IpaBUJIBHBIN OTBET Ha | Bompoc - 1
6as1

OK3aMCH

10

JlaGopaTtopHas
pabora

3amura
nabopaTopHoit
paboThl 1o 4 pazaeny

3amura 1abopaTopHOIl pabOTHI
"BinsiHue CKOPOCTH OXJIaXKJEHHUE Ha
CTPYKTYpY U CBOMCTBA cTaIn"
OCYUIECTBIISIETCS NHAUBUAYAJIBHO.
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

ODK3aMCH

11

JlaGopaTtopHas
pabora

3amura
nabopaTropHoO
paloThI 10 4 pazaeny

3amura 1aboparopHOl paboThI
"OTnyck ctanu" OCyIeCTBISETCS
WMHIWBHUYaJIbHO. OL[CHI/IBaeTCH
[PaBIJIBHOCTH BBIBO/IA U OTBETHI HA
BOIPOCHL. 3a/1aI0TCSl TPU BOMPOCA.
OO6mwmit 6anm npu oreHKe
CKJIIAABIBACTCA U3 CICAYIOIIUX
[MOKa3aTesei:

- BBIBOABbI JIOTUYHBI 1 000CHOBAHELI -
1 Gamn

- HpaBHHBHbIﬁ OTBCT HA OAUH BOIIPOC
- 1 6amn

OK3aMCH|




CryaeHT nojaydaer KapTouKy B
COOTBETCTBUU C KOTOPOH
HeoOxonuMo pactmdposats 12
MapOK IIBETHBIX METAJJIOB U CIUIABOB
Texymmi MapxkupoBku Ha UX OCHOBE. [IpoaoIKUTENBHOCTD
KOHTPOJIb LIBETHBIX METAJIJIOB onpoca - 30 MuUHYT . 3aJ1aHue
OLIEHUBAETCS CJICAYIOIIMM 00pa3oM:
3a KKy TPaBUIIbHO
BEITIOJTHEHHYIO paciin(@poBKy MapKu
CIuIaBa pricBamBaercs 1 Gar.

12 2 YK3aMeH

3ammTa J1abopaTopHON PabOTHI
OCYILECTBIISIETCS MHIUBUIYaIBHO.
OrneHnBaeTCsI MPaBIIILHOCTH BBIBOJIA
1 OTBETHI Ha BONIPOCHI. 3aJ1al0TCsl TPH
Tepmuueckas BOIIpOCA.
JlaGoparopHas o0paboTka OOmwmii 6amt mpu oLeHKe

pabora ATFOMUHHUEBBIX CKJIaJIBIBACTCS M3 CIICTYFOIINX
CIJIAaBOB MoKa3aresen:
- BBIBOJIBI JIOTHYHBI 1 OOOCHOBAHEI -
1 6ann
- IPaBHJIBLHBIN OTBET HAa OJIMH BOIPOC
- 1 Gann

13 2 YK3aMeH

SK3aMEH MTPOBOAMUTCS B MUCbMEHHOM
BHJIC; B OUJIETE 5 BOIIPOCOB, BPEMSI
1,5 4. mocne npoBepKH OTBETOB
[pernoaaBaTeb MOXKET 33/1aTh
YTOUYHSIOIME BONPOCHL. Pe3ynbrarsl
OIICHUBAIOTCS CIEAYIOIINM 00pa3oMm:
3a KaX/1bli TPaBUIIbHBIA OTBET
npucBanBaercs 1 6ami. Bec
MeponpusITHs 1, MAKCUMaJIbHBIN
Oa 5.

IIpome-
14 2 AKyTOUHAS 3K3aMEH - 5
aTTecTanus

OK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHOMN [Ipouenypa npoBeneHus
arTecTaluu

Kpurepun
OLICHUBAHUS

[Ipu oleHuBaHUM pe3yabTATOB YUeOHOW AEATEIbHOCTH
00y4aromierocs Mo IUCIUTLTHHE UCTIONIb3YeTCs 0aThHO-
pEeUTHHTOBAsE CUCTEMA OLIEHUBAHUS PE3yIbTaTOB YueOHOU

JeSTeNIbHOCTH 00yJaromuxcst (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 o |B coorBeTcTBHU C
JK3aMEH JUCLMILIMHE ONPENENSIETCs 110 pe3yJbTaTaM TEeKYyIIero KOHTpoas. [mm. 2.5, 2.6
[Ipu Hanuuuu y cTyAeHTa MPOXOAHBIX 0ayuioB no kaxxaomy KPM, ([Tonoxenus
ucxons u3 peitunra 60% , CTyAeHT moyryyaeT 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. ITacopt oHaa OLIEHOYHBIX CPEACTB

|KOM1'IeTeHI_II/II/I| Pe3ynbrarel o0yueHus No KM




1{2|314(5]6{7(8|9|10[11{12|13(14
OI1K-1 3HAeT: CBOMCTBA MAaTEpUAJIOB U CILIABOB HHHA
OITK-1 YMmeeT: npuMeHsTh (yHJaMEeHTabHbIe OOLIEMHKEHEPHbIE Jbbbs b e 1 1
3HaHUS B IPO(EeCCUOHAIBHOM 1eATeIbHOCTH
MeeT NpakTUYECKUI OIBIT: UCIIOJIb30BaHUS
OIIK-1 P HHHE [ |
COOTBETCTBYIOIIMX AUArpaMM U CIIPABOYHBIX MATEPUAIIOB
OIIK-4 3HAET: MAaKpOCTPYKTypa MaTepuaioB HHHHHHAHH + H+ H+
OIIK-4 YMmeeT: AHAIM3UPOBATh KAYECTBO MAaTEPHUAIIOB HHHH [
HMmeeT npakTuyeckuii onbIT: PaboThl ¢ MaTepranoBe14eCKUM
OIIK-4 P P s O
00opyI0BaHUEM
3HaeT: MaTepualIbl 1Js U3IEIUN pa3IMYHOIO Ha3HAYEHUS C
OI1K-6 p JULA MSTICITHH pas et HHHHHH [ ]
Y4ETOM SKCIUTyaTallMOHHBIX TPeOOBaHUM
'YmeeT: BbIOMpaTh 3 (heKTuBHBIE U Oe30MacHbIe TEXHHUECKNE
OIIK-6 p o HHHH [ + [+
CpencTBa U TEXHOJIOTHH
MMeeT nmpakTUYECKUi OMBIT: BHIOOpA MaTEPHAIIOB TSI
OIIK-6 W3JIEJIMN PA3JIMYHOTO HA3HAYEHUS C YYETOM HHH | [
HKCIUTyaTallMOHHBIX TpeOOBaHUMN
TumoBbIe KOHTPOJIBLHBIC 3aJaHUS 110 KAXKIOMY MEPOIPUSATHIO HAXOISITCS B
IIPUIIOKCHUSX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘IECKaﬂ AOKYMCHTAIUA
Cl) OCHO6HaA 1umepamypa.

1. Jlaxtun, FO. M. MarepuanoBenenue Y4eOHUK IJis BTY30B. - 3-€ U3,
nepepab. u non. - M.: Mammnoctpoenue, 1990. - 528 c. ui.

2.  Connues, 0. I1. MarepuanoBeaenue Yue0. aJisi By30B 10 METAJUTYPTL.,
MalIMHOCTPOUT. U 001meTexH. crnenuanbHocTsaM 0. I1. Connues, E. U. [Ipsaxun. - 3-
e u3M.. nepepad. u gom. - CI10.: Xumusznar, 2004. - 734, [1] c. u.

3. Marepuanoenenue Yueb. s Bry3oB b. H. Apzamacos, U. U.
Cunopum, I'. ®@. Koconamnos I. ®. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucup. u aom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

0) OononrHUmMeNbHASL IUMePamypa:

1. Tennep, FO. A. Marepuanoseaenue Yue6. mocodue aiis By30B [lon
pen. A. I'. Paxmragra. - 6-¢ usn., nepepad. u gom. - M.: Metamryprus, 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. Kapesa, H. T. LiseTnbie MeTanmisl u crutaBbl TekcT yue6. mocooue H. T.
Kapega ; FOx.-Ypain. roc. yu-1, Kad. ®u3. metannoBenaeHue u pusnka TBEpOTO
tena ; FOYpl'Y. - Uenssbunck: UznarensctBo FOYpI'Y, 2008. - 111, [1] c. ui.

6) omedyecmeerHHbvle U 3apy6€9fCHbl€ IAHCYPHAJIbL NO OUCZ/;MI’ZJZMH& umeroujuecs 6 oubruomexe:

1. MerannoBeaeHue U TepMuyecKas 00paboTka METAIOB
2.  MamunHOCTpOeHHE




2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

1.

Marepuanoseaenue: yueoHoe nocooue/ X.M.M6parumos,

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

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

1.

Marepuanoseaenue: yueoHoe mocodbue/ X.M.M6parumos,

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

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HaumenoBanue
Ne Buz peeypeas | bubmuorpadudeckoe onrcanue
JTUTEpPaTypbl | DIEKTPOHHOMN
dbopme
OcHOBHAs ONeKTpOHHBI [MarepuanoBenenue: yaeoHoe mocodue /M.A.Cmupuos, K.}O.Oxures,
1 Tenarvha KaTajor X.M.U6parumos, F0.1.Kopsirun: U3a-so KOYpI'Y, 2005. -U1.-139c.
patyp IOVpr'y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
. [[LIaGyposa, H. A. Marepuanoseneuue Y. 2 : Hemeramumueckue
DIIEKTPOHHBII ]
JlononHuTeNbHAS MaTepuasl : y4ed. mocobue sl MaIluHOCTP. ¥ METAJLTY L.
2 KaTaJior N
nuTeparypa OYpIY cneruaibHOCTel.- Yensounck : M3n-8o IOYpI'Y |, 2011.-4.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
Y - MatepuanoBenenue: yaeOHoe mocodue K 1abopaTopHbIM paboTam
JlonmonHUTEIbHAS P /11.B.Jlartuna, B.JI.Wnasnues, A.C.Co3bikuna.— Yensounck: M3a-Bo
3 KaTajaor
muTeparypa HOYpLY HOYpI'Y, 2013.-8]1c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000530698

HepequL HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecreUeHMS:

1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

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

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

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUIIUHbI

Bun 3aparui

Ne
ayJ.

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

BUIOB 3aHSITHNI

Jlexnuu

ayIUTOPHSL, O

CHAIIIEHHAs! MYJIbTUMEAUUHBIM POSKTOPOM

JlaGoparopHble
3aHATHUS

230a
(1)

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







