MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHMS POCCUMCKOU ®EJEPALINNA
denepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BBICIIETr0 00pa30BaHUs
«TONBATTUHCKUHI IOCYIaApCTBEHHBIN YHUBEPCUTET

B 1 .B. 09 OOKYMEHT MNOAMNUCAH

(unoexc oucyuniumvi) SNEKTPOHHOV MOAMMCEIO

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

(HaumeHosanue OUCYUNTUHDBL)

MaTepI/IaHOBeHGHHC 1 TCXHOJIOTHA KOHCTPYKIIMOHHBIX MAaTCPUAJIOB.

10 HAPABJICHUIO IOJTOTOBKU
23.03.03 Dkcmryaranust TpPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIUH U KOMIUIEKCOB

HaNpaBJIEHHOCTH (MTPOpUIIb)
ABTOMOOWIIM 1 aBTOMOOWITBHBIN CEPBUC

dopma 00ydeHus: 3a09Has
I'om Habopa: 2023
O6mas Tpynoemkoctsh: 8 3E

Pacnpeneﬂeﬂue aCo0B JUCHUILIMHBI 110 CeMeCTPpaM

Cemectp 3 4
DopmMa KOHTPOJIA 3a4er Hroro

Bua 3ansaTuii

Jlekuun 2 4 6
JlaGopaTopHsble 2 4 6
[IpakTrueckue 2 2 4
PykoBoaCTBO: KypcoBble paboThl (poektsl) / PI'P - - -
[TpomexxyTouHas aTTecTalus 0,25 0,25 0,5
KonTakTHas pabora 6,25 10,25 16,5
CamocTosiTenpHas paboTa 98 166 264
Kontposb 3,75 3,75 7,5
Hroro 108 180 288




Pabouyto mporpamMmy coctaBui(u):

Houent xadenpsr HMuM, k. ¢-m. H., nonent [lonosa JI.W.

(Oondncrnocmo, yuenoe 36anue, cmenensb, Qamunus 1.0.)

(Oonncrnocmo, yueroe 36anue, cmenensb, Qamunus 1.0.)

PenensupoBanue pabodeil mporpaMMbl TUCIUITIHHBIL:

OtcyTtcTBYET

Penensent

(Oonncrnocmo, yuenoe 36anue, cmenensb, Qamunus 1.0.)

Pabouas nmporpamma aucHUIUINHBI cocTaBieHa Ha ocHoBaHn @I'OC BO u yueOGHOro miaHa
HaIpaBJieHUs MOATOTOBKH (criennanbHocTH) 23.03.03 Dkcruryaranust TpaHCIIOPTHO-
TEXHOJIOTMYECKHX MAIlIMH U KOMIIJIEKCOB

Cpoxk npeiicTBusi pado4eil mporpaMMsbl AMCHHUILIMHBI 10 «31»aBrycra 2025 r.

COT'JTACOBAHO

3aBeayronmii kadeapoit "lIpoekTupoBaHKE U IKCILTyaTalusd aBTOMOOWIeH "
(8vinycraiowjell HanpagieHue (CneyuarbHOCmy))

«__» 20 T A.B. BobpoBckuit
(noonucyv) (H.0. Pamunus)

YTBEPXJIEHO

Ha 3acenanuu xadeaprsl «HaHOTEXHOIOTHH, MaTepHATIOBEICHHE U MEXaHUKa

(mpotokon 3acenanus Ne oT« __ » 20 1.




1. llesab ocBoOeHMsI AUCUUTJIMHBI

Ilenp oOcBOeHUs JUCHMIUIMHBI — TIO3HAHME TPUPOABI M CBOWCTB  MaTepUAOB,
3aKOHOMEPHOCTEH MX M3MEHEHHsI HpPU BO3ACUCTBUHM PA3MUYHBIX (DaKTOPOB, a TaK K€ CIIOCOOOB
NpUIAHUA OCOOBIX CBOMCTB MarepuanaM sl UX 3¢(HeKTUBHON SKCILUTyaTalluu.

2. Mecto nucunninnsl B ctpykrype OIIOIT BO

JlucuMmimHel M NOpPaKTUKH, HAa OCBOEHUM KOTOPBIX OaszupyeTcs [AaHHas AMCLUILIMHA:
¢u3nKa, XUMHs, TEXHOJIOTHSI KOHCTPYKLMOHHBIX MaTepUAJIOB.

JIMCUMIUIMHBL M MPAKTUKH, JIJIs1 KOTOPBIX OCBOCHHE JAHHOM TUCIMIUIMHBI HEOOXOAMMO Kak
npenuecTsytouiee: "JlerTanu MalH U OCHOBBI KOHCTpYHpOBaHHUA", "TeXHOIOrM4eCKUE NPOLECCH B
MammHocTpoeHun", "BbIOOp MeTOHOB MOMy4YeHHMS MU TMPOEKTUPOBaHUS 3aroToBOK ", "OCHOBBI
Hay4HbIX uccienoBaHuil", "TexHomorumss MammHocTtpoenus', "Teopus pesanusa", "Texnonorus

M3TOTOBJIEHUS MHCTpyMeHTa", "MeTrporiorus, crangapTusanus u cepruduxanus” u a.p.

3. IInanupyemsle pe3yabTaThl 00y4eHnss KoHTpoJIb kKauecTBa CBaApPHBIX COeHHEHMIT

dopmupyeMble H
NHauKaTopbl 10CTHKEHUS
KOHTPOJIUpYyeMble ., IInanupyemsble pe3yJibTaThl
KOMIeTeH Ui
KOMIIeTeHI[UH o0y4eHust
(Ko 1 HAUMEHOBAHME)
(KOJT 1 HAUMEHOBAHME)
CIOCOOHOCTH K 3HaTh: METONUKHA CaMOOOyYeHUs U
CaMOOpTaHU3aINH U camo00pa30BaHMUsL.
camoo0OpazoBanuio (OK-5) YMeTh:  moayyaTh — 3HaHUS U3
Pa3IUYHBIX UH(POPMALIMOHHBIX
PazpabaTsiBaeT u HCTOYHHUKOB
YTBEP:KAACT BblTyCcKaromas | Biagers: METOAMKAMHU IIOUCKA
Kagenpa uHpOpMALlUM U3  JIUTEpaTypsl U
HNHTepHeT-pecypcoB
CIIOCOOHOCTD 3HaTh: (I)I/ISI/IquKyIO CYHIHOCTDb
IPUMEHSATh  CIIOCOOBI SIBIICHUIH, POMCXOIAIINX B
MaTepHuaax B CIIOBHSIX
palMOHATBLHOTO P Y
NPOM3BOJICTBA M DKCIUTyaTaIlH,
HCHOIb30BAHNS 0COOEHHOCTH CTPOEHHUS U CBOWCTBA
HEOOXOIMMBIX ~ BHJIOB KPUCTATHICCKUX, aMOp(HBIX,
peCcypcCoB B IIOJIMMCPHBIX, KOMITIO3UIIMOHHBEIX,
MalIMHOCTPOUTEIIbHBIX MIOPOIIKOBBIX MaTepHaJIOB.
IPOU3BOJICTBAX OcHOBHBIE  BUJBI § TZngquKOH,
XMUMHUKO-TEPMUYECKOH 00paboTKu U
BBIOMpATh OCHOBHbBIE U P o oop
TEPMO-MEXAHUYECKOM 00paboTku
BCIIOMOT'aTEJIbHBIE CIITABOB.
MaTepHaJIBI AT VMerh:  pacmm(poBBIBATE  MapKH
U3TrOTOBJICHUS MaTepualioB, OTIpeNeNATh ux
U3ACTINH, CITOCOOBI CTPYKTYPHBIE COCTaBIISIOIINE,
peau3aul OCHOBHBIX XapakTepHble cBoiicTBa. Hasnawatp
TeXHOMOTMYECKIX TEXHOJIOTHHECKHE napaMeTpsl
TEPMUYECKOH, XUMUKO- TEPMHUUECKOM
fiponeccos U TePMO-MEXaHUYEKCKOW 00pabOTKH.
(IIK-1) Cas13pIBaTh ¢duznueckue u




dopmupyeMble H
KOHTPOJINpyeMble
KOMIIeTCHIIUH
(koA 1 HAMMEHOBaHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIIN I
(Ko1 1 HAUMEHOBAHME)

IInanupyemble pe3yJbTaThl
00yueHust

MEXaHUYECKHE CBOMCTBA MaTCpuaioB,
a TaK KC SABJICHUA, MPOTCKAIOIIHC B

HUX, c TEXHOJOTHYECKHUMHU
nporeccaMmu MIPOU3BOJICTBA u
JKCILTyaTaIuu.
Brnagers: HaBBIKAMH HCIIOJIb30BAHUS
CIIPaBOYHOM 51 CIielIMaIbHOM
TEXHUYECKOM [ IuTeparypsl,
oopmienus KOHCTPYKLIMOHHO-
TEXHOJIOTUYECKON JOKYMEHTAIUI
CIIOCOOHOCTE 3HaTh: CIIELIMAIBHY IO
MCIIONB30BATh METOIIbI TEPMUHOJIOTHIO, OCHOBHBIE KJIAaCCHI
CTAHIAPTHBIX COBPEMEHHBIX MaTepHaoB,
. pa3IMYHbIE YpPOBHU UX CTPOCHUS,
MCIbITaHIH 1o nedeKThl U MX BIUSHUE Ha CBOWCTBA,
ONPE/ICICHHUIO (HPHU3HKO- Ha3HAYEHHE MATepHANOB WM OOJIACTH
MEXAHUYECKUX WX TIPUMEHEHUS, KOMIUIEKC CBOWCTB,
CBOWCTB u 00ecIeunBaroIMil
TeXHOJIOFMYECKIX paboToCTOCOOHOCTh U HAACKHOCTH
TnokasaTeneii MBI
YMeTb: MPUMCHSITh METOJIbI
MaTepHuajaoB u .
CTaHJIaPTHBIX WCTIBITAHUN TUIS
T'OTOBBIX OTIpeIeIICHUS XapaKTePUCTHK
MAaIIUHOCTPOUTCIbHBIX MEXaHUYECKHX CBOMCTB MaTEPUAJIOB
W3JICIUN, CTAHIAPTHBIC Biagers: HaBBIKAMU BBIOOpA
METOIBI X Marepuana JJisi KOHKPETHBIX YCIOBHIA
IPOEKTHPOBAHHS, JKCIUTyaTalllu, 00paboTKn
MaTepuaioB, KOHTPOJS  KauecTBa;
MIPOTPECCUBHBIE
SKOHOMHYECKH ¥ 3KOJOTHYECKHU

METObI IKCILTyaTaluu
U31eJINi

00OCHOBBIBATh MPUHATHIEC PELICHUS.

(ITK-2)
CIIOCOOHOCTD 3HaTh: dakTopel W CTIOCOOBI
BEIOMPATh METOIBl H YIPOYHEHUS 51 pa3ynpoYHEeHUS
MaTEPHAIIOB; IIOCJIEOB
CpPEACTBA  HM3MEHEHHS CpHAJIOB, OCJICZ0BATE/IEHOCTD
(hOpMHUPOBaHUS CTPYKTYPHI U CBOHCTB
OKCILTyaTallHOHHbBIX MaTepHUaIoB B 3aBHUCHMOCTH OT BHJIA
XapaKTCPUCTHUK BHEIIHETO BO3ACHCTBHS
N3NCIIMA YMeTh: €aMOCTOATEIbHO IPUMEHATH
MallIMHOCTPOUTCIIbHBIX METOABI W  CPEACTBA  IIO3HAHWUA,
HpOHSBOHCTB, 06yquI/I51 )41 CaAMOKOHTPOJIA JJISL
AHATM3HPOBATH X Hpno6lzeTeHmI HOBBIX 3HAHMH U
yMEHUI B obmactu
XApaKTCPHUCTHUKHU
MaTepUaTIOBEICHUSI H  TEXHOJOTHH
(ITK-22) KOHCTPYKITMOHHBIX MaTepUAIOB.

BrnaneTs: COBpEMEHHBIMM METOJAMU




dopmupyeMble H
KOHTPOJINpyeMble
KOMIIeTCHIIUH
(koA 1 HAMMEHOBaHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIIN I
(Ko1 1 HAUMEHOBAHME)

IInanupyemble pe3yJbTaThl
00yueHust

aHalaM3a B3aUMOCBSA3U XUMHUYECKOIO
COCTaBa, CTPYKTYpl M  CBOMCTB
MaTepuaioB, a TaK K€ METOJaMHU
HCCIEeN0BaHUs CTPYKTYpPBI
MaTepHUaoB.




4. CTpyKTYypa ¥ coepKaHHue TUCHUILINHBI
4.1. CTpykTypa u coaep:xkanue aucuunauast M u TKM 1

DopMbl TEKYLIET0

Bun
. KOHTPOJIs
y4eOHo HaunMeHoBaHMe TeM 3aHATHI Cemect | O0bem| baau | UaTepak P
Mopnyas (pa3aean) . N (HamMeHoOBaHMe
171 (yueOHOIi padoThI) p , 4. 181 THUB, 4.
OLICHOYHOI0
padoThI
cpeacTBa)
Monyns 1 Jlex.l] | ATOMHO-KpPUCTAJUIMYECKOE CTPOCHUE TBEPBIX 3 2 2 Bomnpocs! k 3auery
Kpucraninueckoe T€Jl, OCHOBHBIE CBOMCTBA KPUCTAJUIOB. Ne 1-6,14-17
CTPOEHHE METAVIOB H TepmoauHaMuveckne 0CHOBBI (ha30BBIX
CILIaBOB. IIpeBpalieHN 3aKOHOMEPHOCTHU
Teopus KpucTaUIU3aLMH. KpUCTAJIIIN3ALUH.
JIa6.1 Tepmuueckuii aHanu3. AHaIU3 [UarpaMm 3 2 Kommnekr 3amanunii K
COCTOSIHUSL mad.p.1
Mopynsb 2 Ip.1 OCHOBHBIE METOILI MEXAHUYECKUX UCIIBITAHUHI 3 2 Kommekr 3amanunii K
M3menenue CBONCTB U OIIpEAEICHUS MEXaHUYECKUX XapaKTEPUCTHK. Ip.1
METaJUIOB U CIUIaBOB 0€3
(a3oBBIX IpEeBpAILCHU.
MexaHn4ecKue CBOWCTBA
1 UX XapaKTEPUCTHUKHU.
Monymu 1-2 ITA ITpoMexyTouHas aTTeCTalus 3 0,25




Bux DopMbl TEKYLIET0
. KOHTPOJIs
y4eOHo HaunMeHoBaHMe TeM 3aHATHI Cemect | O0bem| baau | UaTepak
Moayas (pa3aen) . N (HauMeHOBaHM e
171 (yueOHOI padoThI) p , 4. 181 THUB, 4.
OLICHOYHOI0
padoThI
cpeacTBa)
Monymu 1-2 Cm.p. |CamocrosTenbHas paboTa Mo U3yYeHHIO 3 98 Bomnpocsl k 3auery
CTELUAIBHOM JUTEPATYPBl U 0(OPMIICHHUIO Ne 7-13,19-22
1a00paTOPHBIX U MPAKTHYECKUX PaOOT.
KonTposns 3auer 3 3,75
Hroro:; 108
Cxema pacueta UTOroBoro 0a;ja (He npexycMOTpPeHO)
4.2. CTpykTypa u coaepxkanue qucuuniainabl Mu TKM 2
DopMbI TEK r
Bux op eKYyILIEero
. KOHTPOJIs
y4eOHo HanMeHoBaHMe TeM 3aHATHI Cemect | O0bem| baau | UaTepak
Moayas (pa3aen) . N (HauMeHOBaHMe
71 (yueOHOIi padoThI) p , 4. bl THUB, 4.
OLICHOYHOI0
padoThI
cpeacTBa)




Bux DopMbl TEKYLIET0
y4eOHo HaunMeHoBaHMe TeM 3aHATHI Cemect | O0bem| baau | UaTepak KOHTPOIS
Moayas (pa3aen) . N (HauMeHOBaHM e
171 (yueOHOI padoThI) p , 4. 181 THUB, 4.
paGoTs! OLICHOYHOI0
cpeacTBa)
Monyns 3. Jlex.2 | Auarpamma coctosiHus «oKenezo-yriepoay. 4 2 2 Bomnpocsr k
Jnarpamma coCTOsIHUSA CrpykTypoobpa3oBaHue CTajei U UyTyHOB. 3aueTyNel-7
«Kenezo-yriepomy.
CtpykTypooOpa3oBanue
CTaJICV U YyT'YHOB.
JIa6.2 | Mukpockonuyeckuii ananuz. CTpyKkTypa 4 2 Kommuiexr 3agannii K
CTaJIe¥ B PAaBHOBECHOM COCTOSIHUU. JL.P.2
3aBUCUMOCTb CBOMCTB CTaJIel OT COAEP KAHUS
yriaeposa.
Monynb3 ITA IIpomexxyTouHas arrecTanus 4 0,25
Monyns 4 Jlex.3 |IIpeBpaiieHus B cTaisaX MpHU OXJIAKIACHUU. 4 2 2 Bomnpocsl k 3auery
Tepmuueckass 00paboTKa JlnarpaMma U30TEPMHUUYECKOTO IIPEBPALCHUS Ne8-16
CTajeH U CIJIaBOB. aycreruta. Buasl TO, Ha3HaueHue,
TEXHOJIOTMYECKHE NTapaMeTpPHI.
JIa6.3 |3axanka M OTIYCK YIJIEPOAMCTON CTAJIH. 4 2




Bux DopMbl TEKYLIET0
y4eOHo HaunMeHoBaHMe TeM 3aHATHI Cemect | O0bem| baau | UaTepak KOHTPOIS

Moayas (pa3aen) . N (HauMeHOBaHM e

171 (yueOHOI padoThI) p , 4. 181 THUB, 4.
paGoTs! OLICHOYHOI0
cpeacTBa)

Mopyns 5 IIp.2 BinsHMe JIErupyommx 3I1EeMEHTOB Ha 4 2 2

Knaccudukanums MIPOKAIMBAEMOCTh CTaJIel, BBIOOp cTasiei 1mo
KOHCTPYKIIMOHHBIX MPOYHOCTHU M MPOKATHMBAEMOCTH.
MaTepHasioB, OOJACTH HX|
MPUMEHEHHUS.
CrnenuanbHBIC  CIUIABBI,
HEMETaNTNIeCKue 7|
KOMITO3ULIMOHHBIE
MaTepHAaIbL.

Monymu 3-5 Cm.p. |CamocrosTenbpHas paboTa Mo U3yYeHHIO 4 166 Bomnpocsl k 3auery
CTELUANBHOM JUTEPATyphl U 0(OPMIICHUIO Nel7-22
71a00paTOPHBIX U MPAKTHYECKUX PaOOT.

KonTposns 3auer 4 3,75

Hroro: 180




5. O6pa3oBare/ibHbIe TEXHOJIOTHHU

TexHOJOTH TPAAULMOHHOTO 00yUYEHHS — IpeJiaraeT TPaJUIMOHHYIO ITOCIIEI0BATEIEHOCTh
M3y4YeHHs] HOBOTO MaTepHaia, B (hopMe JIEKIUH, JTJabOopaTOpHBIX PabOT U CAMOCTOATEIBHON paboOTHI
CTY/ICHTOB;

WNndpopmanMoHHble TEXHOJOTHM — MPEUIaraloT MCIOJIb30BaHUE KOMIIBIOTEpa BO BpEMs
NPOBEACHUS 3aHATUN, HApUMEp, BU3YyaJbHBIC JEKIHMH C HCIOJb30BAHUEM IPE3CHTAMOHHOTO
MeTo/1a 00ydeHHSI.

WHTepakTHBHBIE TEXHOJIOTUU — JHAJIOTOBOE 00yUEHHUE, B X0€ KOTOPOT'O OCYIIECTBISAETCS
B3aUMOJICHCTBHE MEXAYy CTYyJEHTOM M TpenojaBaTeieM, JMOO MeXay CTyJICHTaMH,
UCTOJNBb30BAaHUE MeEToJa OOYy4YeHHUS «MO3TOBOM IUTypM».  Mcmoib30BaHHE SIEMEHTOB
npobaeMHOTro 00yueHHs B BUJE HAJIMYUS BOIIPOCOB MPOOJIEMHOTO XapaKkTepa B J1a00paTOpHBIX
pabotax U TpeOOBaHMI aHANM3a IMOJNyYEHHBIX PE3yJIbTATOB C MOCIEAYIOIIMM BBIBOJOM IIO
HKCHEPUMEHTAIBHBIM M pAacueTHBIM JaHHBIM. lcmonb30BaHWE ~ TEXHOJOTHMH PA3BUTHUS
KPUTUYECKOTO MBIIUICHHS B (hopMe 3aHATUN- Oecell C MCHOJIb30BAHUEM METOJla «pEIICHUE
CUTYaIlMOHHBIX 3aJ[au».

6. MeToanueckue YKazaHud MO0 OCBOCHHUIO TUCHUIIJIUHBI

Mertoandeckre peKOMEHIAIMHM CTYACHTY W MPENOJABATeN0 M3JI0KEHBl B METOIUYECKUX
yKa3aHHUIX K JJAOOpaTOPHBIM paboTaMm:

1. Vue6noe mocobue ajis BBIIOIHEHHUS JTa00PATOPHOTO MPAKTHKYMa 10 KypCy
«MarepuanoBeieHUe» ISl TEXHUYECKUX HANpaBlIeHUH MOATrOTOBKHU OakanaBpos/ ['.B.
Knesnos [u ap.]. — ToasstTu: TT'Y, 2016.- 170 c.

7. OneHOYHBIE CPEACTBA

7.1. IlaciopT OLIECHOYHBIX CPEACTB

Cemectp Kon xoHTpOTHpYEeMO# KOMIIETEHIMHT HaunmeHnoBanue
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 OK35 Bonpocul k 3auemy Ne 1-5,14-16
IIK 2 Bonpocul k 3auemy Ne 6-12
I1K 22 Bonpocul k 3auemy Ne 9,13,17-22
4 OK 5 Bonpocsl k 3auery Ne 1-6,
1K 22 Bomnpocsl k 3auety Ne 7-18
ITK-1 Bonpocsl k 3auery Ne 1-5,19-22,14

7.2. TunoBble 3aJaHUsI HJIM HHbIE MaTepHAaJbl, HEO0X0AMMBbIE VISl TEKYLIEero KOHTPOJIsI

7.2.1. KomiuiekT 3aiaHnii Kk JadopaTopHoii padore Nel

Tema: «Tepmuueckuil aHanu3 criaaBoB. AHAJIN3 IUAarpaMM COCTOSIHUSL JBYXKOMITIOHEHTHBIX
CUCTEM»

A) OopMuTh OTUET 1O TEME J1aOOPATOPHON PaOOTHI.

b) Iloctpouts quarpamMmy COCTOSIHUS «OJIOBO-IIMHK» METOJIOM TEPMUYECKOTO aHAIH3a.
1. ITomy4uTs CIuIaBbl ¢ YKa3aHHBIM COJIEPYKaHUEM IIMHKA U HArPETh UX JI0 pacIljIaBJICHUsI.
2.0x7aauTh CIjIaBbl U 3aMKCHPOBATh TEMIIEPATYpPhI CIUIABOB MPH OXJIAXKICHUU uepe3 Kaxasie 30

CEK.

3.ITocTpouTh TEPMHUUECKHUE KPUBBIE OXJIAXKIEHHS CIUIABOB M ONPEAEIUTh KPUTUYECKHUE TOUKU
(ha30BBIX MPEBpAILCHUN.
3. IlocTpouts quarpaMMy COCTOSIHUS «OJIOBO-LIMHK», YKa3aTh TUIl AMAarpaMMbl COCTOSIHMSI, Ha3BaHUs
JMHUHN TUarpamMMbl U (a30BbIe MPEBPAILCHNs, COOTBETCTBYIOIINE JIMHUSAM JHArPaMMBI.

B) BbInonHuTh MHIMBHUYAIBHOE 3a/1aHUE.



3apucoBaTh, cOONMIOas MacIITad, JAHHYIO BAPHAHTOM JAMArpaMMy COCTOSIHUSI M BBIIIOJIHUTD
ClIelyIolIee:

a) yCTAaHOBUTH THIT JAHHOW JHArpaMMBbl;

0) ompenenuTh CTPYKTypHBIH ¥ (a3oBbIf cocraB Bcex oOmacTel ©  OTpa3HTh
€ro COOTBETCTBYIOIIMMHU OYKBEHHBIMU 0003HAUCHUSMH Ha AUarpaMMe;

B) OIIPEJEIUTH MOJIOKEHHUE CIUIaBa, TaHHOTO BAPUAHTOM, Ha IUAarpaMMe COCTOSIHHUS;

I) ONpEAETUTb YHUCIO CTENeHed CBOOOABI CIlaBa B €ro KPUTUYECKUX TOYKaX UB
TEeMIEpaTypHbIX HHTEpBalax MEXIy KPUTHYECKHUMH TOUYkKaMu mo mpaBwiy ¢a3 [ubbca wu
MOCTPOUTH KPUBYIO OXJIXKIACHHUS 3TOTO CIUIaBa B KOOPAWHATAX TEMIEpaTypa-Bpems;

1) ONpENeNuTh A 3aJaHHOM BapMaHTOM TEMIEpaTyphl CIUIaBa cOCTaB (a3 U BECOBOE
cooTHoIeHue (as;

€) 0XapaKTepHU30BaTh CTPYKTYPY 33JaHHOTO CIIIaBa IIPU KOMHATHOW TeMIieparype.

Bapuant 1 (u eme 20 BapuaHTOB AMarpaMM COCTOSIHUS)
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I') BeimonuuTh S 3aaHuil UTOTOBOTO TECTA.

Bapuanr 1 (1 ete 10 BapraHTOB TECTOB)
1.Ha3oBure Tun criaBa, KOTOPOMY XapaKTepHa AaHHAs KpUCTAJIIMYECKasl pelieTKa

1. TBepablil pacTBOpP BHEAPEHUSI.
2. TBepablil pacTBOP 3aMEILEHUS.
3. XuMUYECKOE COEINHEHUE.
4. MexaHuueckasi CMECh.
2.Kputnyeckum 3apoplllieM Ha3bIBACTCS
1. 3aposbiit TBep10it (a3s
O —kororeHm A 2. TaKou 3apO/IbIILL, pocT KOTOPOTO
@ —«ornoHeHm B COTIPOBOXKAAETCS MOBBILIEHUEM dHeprun [ nbocea.
3. 3apo/bIII CIIOCOOHBIH K POCTY.
4.xpucTayundeckas YacTuia NpruMecH.

3.ITpaBuno ¢a3 uMeer BUA ......

1.C = K+d-1.
2.C = O+K+1
3.C = ®-K+1
4.C=K-®O+1

4.Yxaxwure ¢a3pl, HAXOAIIMECs B paBHOBeCUHU HA TMHUU JIE nuarpamMMbl cocTOsTHUSA



I 1.B + )xunkocth

2. A+XKUIKOCTH
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7.2.2. KoMIIeKT 3alaHiii K IpaKkTH4eckoi padore Ne 1

Tema: «MeTobl MEXaHUYECKUX UCHBITaHUN. OlpeneneHne MEXaHUUECKUX XapaKTEPUCTHK.
HcnbiTanne 00paslioB Ha PacTHKEHUE)

A) OdopMUTh OTYET 1O TeME PaOOTEHI.

b) BeimonmHuTh 3a1aHus K MPAKTUYECKO padoTe.
1. M3yunth METOJBl MCHBITAHUN MaTEpUAIOB Ha TBEPAOCTb, YAAPHYIO BSI3KOCTh, YCTAJIOCTHYIO
IIPOYHOCTb.
2.Kpatko omucaThb OCHOBHBIE TpeOOBaHMS K YCJOBUSM TPOBEJICHHS HWCHBITAHUNA. YKa3aTb
(bu3nUecKuil CMBICII MEXaHUUECKUE XapaKTEPUCTUK, 0003HAYCHUS, €TUHHIIBI H3MEPEHHUS.
3.3apucoBarh JaHHYIO BAPMAHTOM KPUBYIO PACTSUKEHHS B KOOpAMHATAX «ycuiume I - yjivuHeHHe
Al» u BHIMONHUTS cHEmyIOLIEE:
4. TIlpeoOpa3zoBaTb B JauarpaMMmy C OTHOCUTENIBHBIMH KOOpAWHATaAMU «HAINpsDKEHUE O -
OTHOCHUTEINbHAs fedopManus & »;
5. Tlo mpeoOpa3oBaHHOM qUarpaMMe ONpPEIEUTh CIIeAyIONUe MEXaHMIeCKHEXapaKTepUCTHKH: F -

MOJIyJlb YNPYrocTH, O, WIH O,, - Tpeaea TeKy4eCTH, O, - Mpenea MPOYHOCTH, o -

OTHOCHUTEJIbHOE YAJMHEHHE, & -CTATUYECKYIO BA3KOCTh, D-MOYJIb MIIACTUYHOCTH.
BapuanT 1 (1 euie 9 BapuaHTOB TUarpaMM pacTsHKEHUs)
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B) Beinmonnute 5 3agaHuii HTOrOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.VkaxuTe BIUsIHUE IPUMECEN HA MEXaHUYECKUE CBOWCTBA KpUCTALJIa IIPHU MJIACTUYECKON
nedopmanuu:
1. CHMXaIOT UCXOJHYIO IPOYHOCTD U MOBBIIIAIOT IJIACTUYHOCTD
2. YBEJIMYMBAIOT UCXOAHYIO IPOYHOCTh M CHUKAIOT IUNIACTUYHOCTh
3. IPOYHOCTH U MIACTUYHOCTb HE U3MEHAETCS
4. NOBBIIAIOT MPOYHOCTH U IIACTUYHOCTH
2. IIpenenoM BBIHOCIMBOCTH HA3bIBAIOT. ..
| .HamnpsKeHHe, IpYU KOTOPOM MaTepHall BBIIEPKUBAET 3aJaHHOE YHCIIO LIMKJIOB HArPY KEHUS
2. HampspKEeHUE, NMpU KOTOPOM MaTepuall BbIIAECP)KMBAET HEOTPAHMUYEHHOE YHCIO IUKJIOB
Harpy>KeHus
3. HampspKEHHE, 110 TOCTHKEHUE KOTOPOro IPOUCXOAUT pa3pyLIeHHE
4. HamnpspkeHHe, NpU KOTOPOM MaTepual BBIIEPKMBAET MHUHUMAJIbHOE YHCIIO IUKJIOB
Harpy>KeHus

3.Ilpu UCTIBITAaHUU HA PACTSHKEHUE 00pasel] Harpy3win 10 HaNpPsHKEHHS G, TOCe Yero Harpysky
CHsUTU. BenmnunHa OTHOCUTENBHOTO YJIMHEHHs 00pa3ia (puc.) COCTaBIISACT:

1.20% 2. 8% 3.4% 4.2%

4%)




4. HamnpsokeHue, COOTBETCTBYIOLIEE MHHMMAJIbHOMY HAIpSDKEHMIO Ha IUIOIIAJKE TEKy4eCTH
Ha3bIBAIOT. ..
1. ycroBHBIN IIpesien TEKy4eCTH
2. mpenesn NpOYHOCTH
3. ¢pusmueckuit mpeaen TeKy4ecTH
4. monyns FOnra
5. BeiOepure npaBMIIbHYIO MTOCIEI0BATEIBLHOCTH 110 BO3PACTAHUIO BETUUHH:
1. oB; oT; OIINI
2.071; omm; OB
3. onm; oT; OB
4. omm; ©B; OT

7.2.3. KomIuieKT 3aiaHuii K JadopaTopHoii padote Ne2.
Tema: «MHUKPOCKONMYECKUM aHAIN3 METAJUIOB U CIu1aBoB. CTpyKTypa

YIJIEPOJUCTOM CTalli B PABHOBECHOM COCTOSTHUN
A) OdopmuTth oTUeT 10 TAGOPAaTOPHOI padoTe.

b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

1.  BblyepTuTh aHMAarpaMMy COCTOSIHMS KeNe30-yIjiepoJ Ha pa3BEpPHYTOM JIMCTE OyMaru.
[locTpouts Tepmuueckue Kpubble oxyaxaeHusa g crained ¢ 0,3 %C; 0,8%C u 1%C c
yKa3zaHHeM (ha30BBIX NPEBPAIICHUN 1 KOHEUHOU CTPYKTYPBI.

2.  IlpoBecTd MHUKpPOCKONMMYECKUH aHanu3 oOpas3nos (5 mT.). Onpenenuts MHUKPOCTPYKTYpPBI U

3apUCOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOMJHBIX CIUIABOB C pPa3jIMYHBIM KOJIMYECTBOM

yraepoaa (3 1mT.), 3BTEKTOUIHOTO U 3a3BTEKTOUIHOIO CILIABOB.

Omnpenenutb KOIUYECTBO yriepoa B oopasuax gossrekTouanoi cranu (I'OCT 1050-74).

4.  Tloctpouts rpaduKy 3aBUCUMOCTEH MEXaHMYEKUX CBOICTB CcTalel OT COAEpKaHUs YIIIepoaa.
(cripaBOUYHBIE MaTEpHAIbI).

5. YCTaHOBUTH B3aMMOCBSI3b MEXKIYy COJEpXKAHUEM YIIepoja, CTPYKTYpO U CBOMCTBAMHU
CIUIaBOB, CAEJIATh BBIBO.

(O8]

B) Beinmonnuthe 5 3apaHuii UTOroBOro TeCTA.
Bapuanr 1 (1 emte 11 BapuaHTOB TECTOB)
1. Yro Takoe dheppur?

1) Xumuueckoe coequHEeHnE

2) Mexanuueckasi cMech

3) TBepablil pacTBOp YIJIEpOIa B O-3KEIIE3E

4) TBepablil pacTBOp yIJepoaa B Y-)KeIe3e

2. Kakyro cTpykTypy nmeer cmias ¢ cogepxkanuem 0,45 %C?
1) Ilepaut
2) ®epput + nepiaur
3) @epput + LIEMEHTUT BTOPUYHBII
4) ®epput + HEMEHTUT TPETUYHbBIN
5) ®eppur

3. Ilpu xakoif Temneparype npoucxoaut odpasosanue nepauta B crase 0,50 %C?
1) Jlunusa PSK
2) Jluaus GSK
3) Jluaus SE
4) Jlunusa PG



[a—

10.

5) JIunus PQ

4. Kak BBITJISIIUT TIOJT MUKPOCKOTIOM (eppuT?
1) B Buze cBeTIbIX 3epeH
2) B Buae TeMHBIX 3epeH
3) B Buje cBET/ION CETKH MO IPaHUIIAM 3€peH
4) B Bu/ie CBETIIBIX UTJI
5) B Buzie CBETIIBIX MEJIKUX YACTUIL [0 TPAHULIAM 3€pEH

5. Kaxoii u3 criiaBoB OyJeT UMETh BbIIIE MNIACTUYHOCTH?
1) Cinas 0,2 %C
2) Cmunas 0,45 %C
3) Cmnas 0,8 %C
4) Cmuag 0,6 %C
5) Cmnas 0,01 %C

7.2.4. KoMIuIeKT 3aiaHuii K Ja0opaTopHoii padote Ne3
Tema: «3akanka u OTIIyCK YIJIEPOJUCTON CTaIM»

A) OopMuTh OTUET 1O TEME J1TAOOPATOPHON PaOOTHI.

b) BemmonuuTh 3a1anus k 1abopatopHoi padore.

OmnpenenuTs TBEPAOCTH 00PA3IOB 0 3aKaJKu Ha mpubope Poksena no mkane B.

Haznauute pexxumbl TO 1y cramedl ¢ pasauyHbIM COAEpKaHMEM yriepoja. OmnpenenuTb
TEeMIepaTypy 3aKallKi U OTIyCKa IMOJyYEHHBIX OOpa3loB B COOTBETCTBUHU C COJCPKAHUEM
yriiepoja, ¥ BpeMs BBIJICPKKH B [I€YH B 3aBUCUMOCTH OT pa3MepoB 00pasIioB.

[TpoBecTH TEXHOJOTHMUECKUI TMPOLECC 3aKalKh OOpas3lloB B COOTBETCTBYIOIIMX 3aKaJIOUHBIX
cpenax.

3aMepuTh TBEpAOCTh 00pa31oB Ha npubdope Pokserta no mkane C mocie 3aKaiku U 1o
MOJTyYeHHBIM JaHHBIM MOCcTpouTh 3aBucuMocth HRC=f(C%) mocne 3akanku:

N3yunth, cXxeMaTH4eCKH 3apucoBaTh MU ONUCATh MHUKPOCTPYKTYPY KOMIUIEKTA 3aKaJCHHBIX
o0pa3uoB npu yBenudeHuu x500.

IIpoBecTy aHaIM3 MUKPOCTPYKTYP U 3aBUCHUMOCTH CBOWCTB 3aKAJICHHOU CTald OT COLCPKAHUS
yriepoja, chopMyIHpOBaTh BEIBOIBI.

[To 3amanuio mperojaBaTenss M300pa3sUTh HAa JUarpaMMax HM30TEPMUYECKOTrO IMPEBpaIlECHUs
ayCTEHUTa pa3jIMuHble BUIbI 3aKaIKU (M3MeHss T HarpeBa U CKOPOCTH oxJaxkaeHus ). Onucarb
(a3oBbIe MPEBpPALICHUS U KOHEUHYIO CTPYKTYpY CTaJIeH.

[TpoBecTu oTmyck 00pa3IoB COTNIACHO BBIOpaHHBIM pexkuMam. st cranu 45 nposectu 3 BHIA
OTIIyCKa.

Omnpenenuty Ha TBepaomepe mo mkaie C TBEpPIOCTh OTHMYLICHHBIX 00pa3uoB. CpaBHUTH

TBEPJIOCT MOCIE 3aKkanku u otnycka. Iloctponts 3aBucumocts HRC=f(7,,, ) nis cranm 45.

OOBSACHUTD NPUYHMHBI NTAJICHUS TBEPIOCTH.
CxemaTHuecKH 3apUCOBaTh CTPYKTypy IIOCJIE€ BCEX BHUJOB OTIyCKa M OIIMCATh IPOLECCHI,
IIPOTEKAIOLIKE B YIIIEPOJAUCTON CTAIM IIPU HU3KOM, CPETHEM U BBICOKOM OTILYCKE.

B) Beinmonnute 6 3amaHuii UTOTOBOTO TECTA.

Bapuanr 1 (1 ewte 11 BapuaHTOB TECTOB)

1. Kakas cTpykTypa nokasaHa Ha puCyHKe?



T - - 1) MapTeHCUT MEJIKOUTOIbYaThII
2) MapTeHCUT KpYITHOUT OJIbYaThIN
3) MapreHcut + TpoOCTUT

4) MapreHcuT + IEeMEHTUT

2. Kakas cTpykTypa chopMupyeTcs y CTainu Y 8 npH yKa3aHHON CKOPOCTH OXJIaXKIACHHUs?

tc 1) TpoocTuT
‘ 2) MaprteHcut
3) MapreHncut + gpepput
—, 4)MapTeHCcUT + HEMEHTUT BTOPUUHBIN
L]
3. CKOJIBKO yIJIepoJia COAEPKUT MApTEHCUT cTanu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C
4.Kakasi CTpyKTypa UMEET BbILIE IJJACTUYHOCTD?
1) 2) _ _ 3)
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5. s Kakux Aetaneil NpuMeHSeTCsl CPEAHUM OTIYCK?
1) lns MHCTpyMEHTa, paCCYUTaHHOTO Ha Oe3ylapHble Harpy3Ku
2) 1514 TAXKENo HarpyXEHHbIX LECTEPEH
3) ns peccop, nIpyKUH

6. Ha kakue (a3bl pacragaercss MapTeHCUT TPU BBICOKOM OTITyCKe?
1) ®epput
2) ®epput + LHEMEHTUT
3) LlemeHTHT
4) AycteHur

7.2.5. KoMIUIeKT 3alaHuii K NpaKTH4YecKkoi padore Ne2

Tema: «Bpi0op cTanu 1o 3aJaHHBIM IPOYHOCTH U MPOKATUBACMOCTH.
A) OpopMHUTE OTYET MO TEME NPAKTUUECKOI paboTHI.
b) BemmonHuTh 3a1aHus K PAKTUYECKOM pabdoTe.

1. TlonyunuTh BapHaHT 3aJaHMsl y TpenojaBaTessi — 3HAUYEHUS pa3MEepoB W MPOYHOCTH JETaJIH:

D(mm); L\D; O .



2. Ilo nomorpamme M.E. bnantepa (puc.3) st 3TOr0 KpUTHYECKOrO AUAMETPa,
BBICTABJICHHOTO Ha IIKaje ¢ NPHUOJMKEHHBIM OTHOIIEHHEM pa3mepoB neranu L/D

HalTH pacCTOSHUE OT TOPIIA A0 MOJYMapTEHCUTHON 30HBI CTaHIAPTHOTO 00pasiia.
3. Ilo3agaHHO# MPOYHOCTH ONPENEIUTh TBHPAOCTH CTANIM TOCIIE 3aKAJIKU M OTITyCKa.

4. Ilo rpaduky (crpaBouHbIC TaHHBIC) HAUTU TBEPAOCTh B CEPALICBUHE JETAIH MOCTE
3akanku HRC > 40 B 3aBUCMMOCTH OT TBEPIOCTH IOCIIE OTIYCKA.

5. Omnpenenuth HaWMEHbILEE COAEpP)KAHUE YIJIepoJa B CTaldd mo Tabiauue
(cipaBOYHBIE TaHHBIE) B COOTBETCTBUHU C TBEPIOCTHIO MOCIE 3aKAJIKHU.

6.Il0 KpUBBIM MPOKATUBAEMOCTH JIJIi Pa3HBIX MApOK CTaldM BHIOPATH MOJIXOJSIIYIO
MapKy CTaJld ¢ Y4ETOM €€ IKOHOMUYHOCTH, 000CHOBATh CBOM BBIOOD.

7. Ha3HauuTh a9 BBIOPAaHHOM CTald PEXUMBI TEPMUUYECKON 00pabOTKu-
TeMIepaTyphl HarpeBa (KPUTUUECKUE TEMIIEPATYPhI YKa3aHbl B CIIPABOYHBIX JAHHBIX )
8.PaccunTaTh BpeMs BBIACPKKHU JUIsl 3aKajJKH M OTIyCKa ¢ ydeToM Kod(hduimeHnrta
cpenbl, kKoapdunrenta Gopmbl 1 K03 PUIIMEeHTa pABHOMEPHOCTH HarpeBa.

9. [Inst BBIOpaHHOM MapKH CTaJIM ONPEIETUTh CKIOHHOCTh K 00paTUMOIl XpyIKOCTH.

B) Beimonnuts 5 3apanuii tecra.
Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
1. IIpokannBaeMOCTb 3aBUCHUT OT:
1) Temnepatypbl HarpeBa Mo 3aKajikKy.
2) CKOPOCTH OXJIAXKACHHUS.
3) XUMHUYECKOI'0 COCTaBa CTaJH.
4) Bcex BBIIIENIEPEUUCIICHHBIX (PaKTOPOB.

2. Ha xakoM U3 pUCYHKOB U300paKeHa CKBO3HAs MPOKATUBAEMOCTh?

1

2 1) a.
— b 2) 6.
3)a,0.
4) wHer
MIPABUIILHOTO
OTBeTA.
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3. Ilpu xakom ycimoBuu o0Opasel (1eTalib) MPOKaINBaeTCss HACKBO3b?
1) mpu CKOPOCTH OXJIAKICHUS IO CEUECHUIO 00JIBIIE Vigp.
2) IpH OXJIAXIEHUU B BOJIE.
3) IpH CKOPOCTHU OXJIAXKACHUSI MEHBIIE V.
4) oOpazer HE MOXKET MPOKATMBATHCSI HACKBO3b.
4.B xakoill cpefie 0XJIaXkal0T BbICOKoaernpoBanuble (XJI9 12-30%) cranu?
1) Bona.
2) macio.



3)B

0371yX.

4) neub.
5. Kakoli nerupyroiuii 3J€MEHT HE 3aMeUISIET pacral ayCTeHuTa?
1) Ni.
2) Cr.
3) Co.
4) Mg.

Tembl NcbMEHHBIX PadoT (He NMpeaIyCMOTPEHbI)

7.3. OneHo4Hble cpeacTBa JJs NPOMEKYTOYHOH aTTECTANMH IO HTOraM OCBOCHUS

AUCHHUILIAHBI
7.3.1. Bonnpochl kK IPOMeKYTOYHOM aTTecTAlNU
Cemectp 3
Ne i/ Bonpocs k 3auety MuTKM-1.

1 TUnsl KpUCTANIMYECKUX PEUIETOK M UX OCHOBHBIE XapakTepUCTUKH. OCHOBHBIE CBOMCTBY
KPUCTAJJIOB: aHU30TPOIIHUS M TOTUMOPPH3M.

) Tunel cBsi3eii: nOHHAsI, KOoBaleHTHasI, Ban-nep-Baanbsca, Mmerammnyeckas. MIx ocoGeHHOCTH|
11 BIIMSIHUE HA CBOMCTBA KPUCTAJIIOB.

3 JledekTsl KpUCTAIITMYECKOTO CTPOCHHUS, FeOMeTprUYecKas Kiaccudukanusi.

4 Toueunsle nedextel. MexaHu3smMbl UX 00pa3oBaHus. 3aBUCHMOCTh PaBHOBECHOW
KOHLICHTPALUY BAKAHCUN OT TEMIIEPATYPBI.

5  Juddysus. Mexanusmsl auddysun. Ilepsoiit 1 BTopoii 3akoHbl DHKa.

6 Jlucnokanuu. BiusHUE IUIOTHOCTH JUCIIOKAlMM Ha IIPOYHOCTHBIE CBOMCTBA KPHUCTAJLIA.
Kpusas Ogunra. Pacuer TeopeTueckoi IpOYHOCTH.

7 3KcPepHMeHTanLHLIe 3aKOHOMEPHOCTH IUIaCTHUYeCKoW aedopmarun. MexaHHUECKue
CBOMCTBA U UX XapaKTEPUCTUKHU.

8  [dedopmannonnoe ynpounenue. [Ipupona nakiena. Texctypa aedopmaru.

9 Jlehopmarust MOTUKPUCTANNYECKUX TeN. 3E€PHOTPAHUYHOE YNpOUYHEHHE. 3aKoH XOJa-
[leTya.

10 [Pa3pyuieHue Xpynkoe u BsA3Koe. TemnepaTypHbIi IOPOT XJIaJHOJIOMKOCTH.

11 BnusiHre TemriepaTypsl Ha CBOMCTBA Je(pOPMHUPOBAHHOTO MeTasuia. Pekpucramumsanus u ee
TUIIBL.

12 MexaHU3MBbI TUIACTHYECKON AeopMaIium: CKOIbKXEHHE, IBOMHUKOBAHUE. MEXaHU3M
TeopeTHyecKOr MPOYHOCTH, MeXaHu3M AU y3nOHHOM MOI3yUeCcTH.

13 |®akropsl ynpouHeHus: cuibl TpeHus KP, TBepaopacTBopHOE, AUCIIEPCHOHHOE.

14 Tepmoaunamuueckue  ocHOBBI  (a3oBbix  mpeBpamieHuil.  (TepmoamHamuueckue
MOTEHIMAIBI, a30BOE paBHOBECHE, BTOPO 3aKOH TEPMOAMHAMUKH.)

15 [[lonsTust cucrema, crias, ¢a3a, KOMIOHEHT, MEXaHUYECKasi CMECh.

16 Kpucrannuzanus u ee stansl. Kputnueckuii 3apoJIbliil ¥ 3aBUCUMOCTD €r0 Pa3MEPOB OT
CTEIIEHU NEPEOXJIAKICHHUS.

17 [3axoHoMepHOCTH KpHucTaumzanyuu. Kpusbie TaMMaHa.

18 |®a3nl B cruiaBax. YUucTble KOMIIOHEHTHI. XUMUYECKUE COESTUHEHUS

19 @a3pl B crulaBax. TBepable pacTBOppl M MX TUIBL. YCJIOBUS HEOTPAaHUYCHHOU

ACTBOPUMOCTH. XHUMHUYECKUE COCITUHEHUSL.
20 [Meronsl mocTpoeHus quarpamm coctosinus. [Ipasuio a3 ['m66ca.
71 OcHOBHbIE THUNBI JauarpaMM cocrostHus. [lpaBuna koHonbl. Kpucrammuzamus

CTPYKTYpOOOpPa30BaHKE CILIABOB.




Ne i/ Bonpocsl k 3auety MuTKM-1.
2 BiusiHue npuMecei Ha MPOLECChl KPUCTAUIN3ALNMN U PEKOMEHIAINH 110 UX
MICII0JIb30BAHUIO.
Cemectp 4
Ne i/t Bonpocs! k 3auetry MuTKM-2.
1 [/lmarpamma cOCTOSIHUS OK€JI€30-yIiiepo».Pa3bl, JUHUN, KPUTUUECKUE TOUKH.
) JlnarpaMmma COCTOSTHHSI <OKese30-yriepoa». Kpucrammsauus U CTpyKTypooOpa3oBaHME
ctasiel. KuHeTHka nepauTHOro NpeBpalieHHUs.
3 |3aBHCHMMOCTB CBOMCTB CTaj€il OT COAEpX aHMs YIIIEpoa.
4 Jl.c. >xene3o-eMeHTHT (MeracTaOmibHas). Kpucrammuzanus U CTPYKTypoOOpa3OBaHME
0enbix ayryHoB. O01acTh MPUMEHEHUS.
5 Jl.c. >xene3zo-yriepon crabmibHas. Kpucrammmzamuss U CTPYKTypooOpa3oBaHHE CEphIX|
uyryHoB. O01acTh NPUMEHEHHSI.
6 Knaccupukanus cepsix yyryHoB. CriocoObl monydeHus. BnusiHue cTpyKTypbl Ha CBOMCTBA)
CEpbIX YYI'YHOB.
7  |[lIpeBpaieHus B cranu npu Harpese. HacneacTBEHHOCTh ayCTEHUTHOIO 3€pHA.
8  JluarpamMma H30TEPMHUUYECKOTO NPEBPAILIECHUS] ayCTEHUTA.
9  |BiausiHuE CKOPOCTH OXJIAXIEHUS HA CTPYKTYPY U CBOMCTBA CTaJEH.
10 [Maprencurnoe npeBpamenue. OCHOBHbIE 0COOEHHOCTH, KUHETHKA MPEBPAIICHUSI.
11 [TepmooGpaboTka. Kiiaccudukamys 1 OCHOBHbBIE TEXHOJIOTHUECKUE TapaMeTpPhI.
12 |3axaska. HazHaueHue, BUJIbI 3aKaJIKU, CTPYKTYpa CTajIel 1ociie 3aKaJIKH.
13 [[IpeBpanieHust pu OTITyCKE.
14  [Paznuunie cBOMCTB NPOAYKTOB 3aKAJIKU U OTIYCKA (IMJIACTUHYATBIX U 3€PHUCTBIX CTPYKTYP).
15 |Buasl oTycka, MX Ha3HaY€HUE, CTPYKTYpa CTaJIeH NOCJIE OTIYCKa, pa3JuiMsl B CBOMCTBAX.
16 |Omxur 1 u 2 poga. TexHOI0rM4eCKHE NapaMeTpbl U HA3HAYEHHE OCHOBHBIX BUJIOB OTXKUIa.
17 [Bakanka 6e3 monumopdHoro npespamieHus. CTaauiHOCTb MPOLIECCOB CTAPEHHUSL.
18  |OcHoBHbIe Buabl XTO. CyniHOCTb, TEXHOJOTHYECKUE TAPAMETPHI, HA3HAUEHUE
19  [Cneumnanbubie ctamu. OCOOEHHOCTH CTPOCHUSI, CBOMCTBA, 00JIACTh IPHUMEHEHHUSL.
20 |BiusHUE JETUPYIOUIMX 3JEMEHTOB Ha (a30BbIe MPEeBpaIICHUs B cTasIX U napameTpbl TO.
21  |Knaccudukaiys 1 MapKUpOBKa KOHCTPYKIIMOHHBIX MaTepHajioB.
22 [Hemeramnmueckue MaTepuaibl, KOMIO3UIIMOHHbBIE MATEPHAJIBI.
7.3.2. Kputepun u HOPpMbI OLIEHKH
®opma
Cemectp NPOBEICHUI Kpurepun u HOpMBI OLIEHKH
NPOMEKYTOYHOI
arTrecTalu
3.4 3auer CryneHTy NpeaocTaBisieTcs TECT
(TMCHMEHHO) u3 20 BOIpOCOB.

«3a4TCHO»
IIpy HanMuUK NMPaBUIIBHBIX

0TBETOB Ha 9 u 6oJyiee BOMPOCOB.
[Ipu HaNIMUUKM NpaBUIBHBIX

«HE 3aYTCHOY» OTBETOB MEHEe YeM Ha 9
BOIIPOCOB TeCTa




8. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieYeHHe TUC U ILTHHBI

8.1. O0s3aTesbHAsI IUTEPATYPA

Tun (yueOHHMK, yueOHOE

Ne nocooue, yaeoHo-
ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJjioBoK) I'ox usnanus
n/n MeTOoAHUYecKoe Imocooue,
NPAKTHKYM, Ip.)
MartepuranoBeIeHUE U TEXHOJIOT Ul METAJUIMYECKUX,
A.M. AnackuH,
1 . HEMETAJUIMYECKUX U KOMITO3UIMOHHBIX Y4eOHuK 2017
A .H. KpacHoBckuii .
MaTepuaioB [DJIEKTPOHHBIN pecypc]
) B.IL I[MI/ITE)GHKO, MaTepHaHOBCELeHHG B MalIUHOCTPOCHUHU VueGHOE OCOBHE 2016
H.b. Manyiinosa [D51eKTpOHHBIN pecypc]
3 A.B. I1o3aHs1KOB. MartepuasnoBeieHue [ DIEKTPOHHBIN pecypc YueOHoe mocodue 2016
8.2. lonostHuTEIBLHAS IUTEPATYPA
KonuyectBo B
Tun (yueOHHMK, ydeOHOE .
HAY4YHOI
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEJIHU 3arsiaBue (3aroJji0BoK) I'ox u3panus ondamnoTexe /
n/n MeToAnYecKoe mocoome,
HaunmenoBanue
NMPaKTHUKYM, JIP.) 3EC
1 IO.I1. Comnues, E. W. CrnenuanbHble MaTepuaibl B Y4eOHuk 2014 9bC
[Mpsixun, B.1O. Ilupaitnen MAIIMHOCTPOSHHUHU [DIEKTPOHHBIN pecypc "IPRbooks"
2 | O.A. Macanckuii MartepuranoBeieHuE U TEXHOJIOTUU YuebHoe nmocobue 2015 9BbC
KOHCTPYKLIMOHHBIX "ZNANIUM.
MaTepUajIoB [ DJIEKTPOHHBIN pecypc] COM"
3 | I'.Il. ®etucos, MarepuanoBeieHre U TEXHOJIOTUS VY4aeOHUuK 2014 9BbC
@.A. Tapudynnun MaTepUajoB [ DIEKTPOHHBIN pecypc] "ZNANIUM.

COM"




CHCTEM
e «BecTHUK MarHMTOrOpCKOro roCyAapCTBEHHOIO TEXHUYECKOro yHHBepcurera um. ['.H.

Hocosay, http://vestnik.magtu.ru

o «BecTHUK CaMapCKOFO TOCYHApCTBCHHOI'O TCXHUYCCKOTO YHUBCPCUTCTA.

8.3. Ilepedyenr mpogeccMOHAJBHBIX 0a3 JaHHBIX M HH(OPMAIMOHHBIX CIPABOYHBIX

Cepust:

TEXHUYECKHE HayKmn», http://science.samgtu.ru/node/3 1

«JIutp€ m metammyprus» http:/lim.bntu.by

«TexHonorusa metajuioBy http://www.nait.

I

«IlepcriekTuBHBIE MaTepraibl» http:/ Www.j-pm.ru

2004— . — Pexxum ocTymna : scopus.com. —

Scopus[Dnekrponnsiit pecypce] : pedeparuBnas 6aza qanabix. — Netherlands: Elsevier,

3ari. ¢ 3kpaHa. — S3. pyc., aHIIL.

e Elibrary[OnexkTpoHHblit pecypc]| : HaydHas 3JeKTpoHHas bubnmoreka. — Mocksa : HOB,

2000— . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHri.

e SpringerLink[DnekrponHnsiit pecypc] : [6a3a mannbix|. — Switzerland: SpringerNature,

1842— . — Pesxum noctyna : link.springer.com. — 3ari. ¢ 3kpaHa. — S13. aHri.

e ScienceDirect[ D1eKTpOHHBIN pecypc] : KOJJIEKIHS AIEKTPOHHBIX KHUT

n3narenscTBa Elsevier. — Netherlands: Els

evier, 2018— . — Pexxum

nocryna: sciencedirect.com. — 3ari. ¢ 3KpaHa. — 3. aHri.

e Cambridgeuniversitypress[ DneKTpoHHBIH pecypc] : )KypHabl U3aTeIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum noctyna : cambridge.org. —

3arn. ¢ akpana. — f3. aHri.

e NEICON[DnexTpoHHBII pecypc] : aeKTpoHHast UH(OpMAIHS | ApXUB HAyUHBIX

*)ypHanoB. — Mocksa : HOMKOH, 2002—-

. — Pexum nocryna

: neicon.ru/resources/archive. — 3aru. ¢ skpana. — 3. pyc., aHri

8.4. IlepeyeHb NpOrpaMMHOro odecrnevdeHnst

Ne HanmenoBanue I1O KoaunuectBo | PexkBH3MTHI 10r0BOpa (1aT2, HOMEP, CPOK
n/n JIMIEH3H I aelcTBHSA)
) Horosop Ne 690 ot 19.05.2015r., cpok
1 Windows 1398 neicTBus - 6ecCpOUHO
Horosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; orosop Ne 727 ot
2 Office Standart 1398 20.07.2016r., cpok neicTBus - OeCCPOUHO

8.5. Onucanne MarepuaJbHO-TeXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYIIECTBJICHUSI
o0pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHEeTOB, Ja0opaTopuii, MACTEPCKUX U

Ne Ap. 00BEKTOB 1JIs1 NPOBEACHUSs
. IlepeyeHb OCHOBHOTO 000PYAOBAHMA
N/ | NMPaKTHYeCKHX U JA00PATOPHBIX 3aHATHIA,
NMOMELIEeHUH VI CAMOCTOATEIbLHOMI
pa6oThl 00y4yaomuxcs (HoMep ayAuTOPUN)
Jlabopatopus "TepmooOpaboTka Croisibl y4eHMUYECKUE JABYXMECTHBIE, CTOJI
1 | matepuanoB" YueOHas ayquTopust AJst 1a00paTOPHBIM, CTON MPENoaBaTeIbCKHA,

NIPOBEICHUS 1TAOOPAaTOPHBIX PadoT.

CTYJ HpCHOI[aBaTeHBCKHﬁ, JOCKa



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHEeTOB, Ja0opaTopuii, MACTEPCKUX U

Ne Ap. 00BEKTOB 1JIsl NPOBEACHUS
. IlepeyeHb 0OCHOBHOTO 000PYAOBAHMA
N/ | NMPaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
NMOMELIEeHUH VI CAMOCTOATEIbLHOMI
padoThl 00ydaromuxcst (HoMep ayAuTOPHH)
E-105 ayIUTOpHAast (MenoBas),
MeTaiutorpaduueckuii Mukpockon MHM-
7. Ileun, TBEpAOMEPBI, TEPMOIIAPHI, CTAHOK
IIOJIMPOBAJIbHBII
VYyeOHast ay TMTOPUS JIsl IPOBEICHIS Cronsl YUYEHUUYECKHUE (MOHOOTIOKM)
3aHATHH JEKIIMOHHOTO THIA. Y4eOHas JIBYXMECTHBIE, CTOJI IPENOAABATEIIbCKUN,
ayJIMTOpUS AJIs IPOBEACHUS 3aHATHI CTYH IIpenoaaBaTeNbCKUM, J0cKa
CEeMHMHAPCKOro TUMa. Y4yeOHas ayAuTOpHs Ui | ayAuTopHast (MesioBasi). DKpaH HaBECHOM,
KypPCOBOT'O IIPOEKTUPOBAHNUS (BBINOIHEHUS CTallMOHApHBI  MPOEKTOp, MpoIECcCOp,
2 | KypcoBbIX paboT). YueOHas ayAUuTOpHs IS MBIIIb  KOMIIBIOTEpHAs,  MyJbT  JUIS
IIPOBEJIEHUS TPYNIIOBBIX U MHIMBUIYAJIbHBIX | IPOEKTOpa
KOHCYJIbTAllMi. YueOHas aytuTopus IJis
IIPOBEJICHUS 3aHATUN TEKYLIETO KOHTPOJIS U
IIPOMEKYTOYHON aTTECTALUU.
I'-326
JlaGopaTopus «Metaorpapus». Croisibl y4eHMUYECKUE JABYXMECTHBIE, CTOJI
VYuebHas ayTUuTOpHS 111 IPOBEICHUS 1a00paTOPHBIH, CTOJ MPEnoaBaTeIbCKHIA,
nabopaTopHbBIX paboT. CTyJ MPENo1aBaTeIbCKUM, JIOCKa
3 | E-204 ayIUTOpHAast (menoBas), MaKeTbl
KPUCTAJIIMYECKHUX PELIETOK, aTiac
MUKPOCTPYKTYP, MeTaJuIorpagpuuecKuii
Mukpockorn MUM-7.
Komnbrotepnsiii kiacc. Yuebnast aynutopus | Ctomsl YUYEHUYECKUE JIByXMECTHbBIE
ISl IPOBEICHUS 3aHATUH JIEKIIUOHHOTO THMA. | (MOHOOJIOK), Jlocka TpexCeKIMOHHAas
VYuebHas ayTUuTOpH 111 IPOBEICHUS ayJIuTOpHast (MenoBas), CTOJ
VYuebHas ayTUTOpHS 111 IPOBEICHUS IIpenoaaBaTeNbCKUM, CTYJ
na0opaTOpHBIX paboT. YueOHas ayAuTOPHs IIpenoaaBaTeNbCKUM, IIPOEKTOP
JUISL KypCOBOI'O IPOEKTHPOBAHUS MYJIbTUMEAUNHBIN,3KPAaH AJI IPOEKTOpa ,
4 | (BBIIOJSHEHHS KYPCOBBIX padoT). YueOHas TymO0a HamojpHas. TyMm0a HAaCTOJbHAs,
ayJIMTOpUS JIsl IPOBEACHMSI TPYIIIIOBBIX U Kadenpa
WHAVNBUAYATBHBIX KOHCYJIbTAMK YueOHas
ayJIMTOpUS AJIs IPOBEACHUS 3aHATHI
TEKYLIEro KOHTPOJIS ¥ MPOMEKYTOUHON
aTTeCcTaluu.
E-214
VYuebHas ayTUuTOpH 111 IPOBEICHUS Croubl YUYEHUYECKUE TPEXMECTHBIE
3aHATHUN JEKIIMOHHOTO THIA. Y4eOHas (MOHOOJIOKH), CTOJI TPENOaaBaTEIbCKHA,
ayJIMTOpUS AJIs IPOBEACHUS 3aHATHI CTYH IIpenoaaBaTeNIbCKUM, J0cKa
CEeMHMHAPCKOTo THIA. Y4yeOHas ayAUTOpHs JUIs | ayAUTOpHAs (MenoBas), Kadenpa
5 | KYPCOBOTO IPOEKTHPOBAHHS (BBITIOJIHEHUS HACTOJIbHAs

KYPCOBBIX paboT). YueOHast ay TuTOpust st
MIPOBEACHUS TPYNIOBBIX U UHAUBUYATBHBIX
KOHCYJbTaIil YueOHast ay AUTOPUS JUIS
MPOBEACHUS 3aHIATHI TEKYILEro KOHTPOJIS U
IIPOMEXYTOUHOM arrectanuu. [-302




		2023-10-12T11:12:40+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




