benepaabHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPESKICHUE
BBICIIIETO 00pa30BaHUs
«TONBATTUHCKUN TOCYAPCTBEHHBI YHUBEPCUTETY

b1.B.JIB.01.02

(uHOexc OucyunIuHwl)

PABOYAS MTPOT'PAMMA JUCHUITJIMHBI

PU3NYECKOE MATEPUATIOBEICHUE

(HaumeHoBaHUE OUCYUNIUHBL)

10 HAMPAaBJICHUIO MOJATOTOBKH (CIIEUATBLHOCTH)
03.06.01 ®Pusmnka ¥ aACTPOHOMUS

(K00 u HaumeHOBaHUe HANPABTIeHUs NOO20MO8KU, cheyuaibHocmu 6 coomeemcemeuu ¢ @IOC BO)

dusuka KOHACHCUPOBAHHOI'O COCTOSAHUA

(nanpasnennocms (npogunv))
dopma 00ydeHus: ouHas
I'ox Habopa: 2018

Pacnipenesienue 4acoB IMCUMILIMHBI 110 CEMeCTPaM U BHIAM 3aHATHH (110
y4yeOHOMY IJIaHY)

KoanvectBo 3ET 3
Yacos no PYII 108
Buabl KOHTPOJIA B JK3aMeHbI 3avernl KypcoBbie Kypcossie Kontpoabbie
cemecTpax: IPOEKTHI padoThI (M';af:::;‘m
¢opmMbI 00yUeHHs1)
4
NoNe kypcoB
1 2 4 6 7 8 9 10 11 Hroro
3ET no cemecTpam 3 3
Jlexkuun 4 4
JlabopaTopHbie 2 2
IpakTnyeckue 2 2
KontakTHas padora 8 8
Cawm. pa6ora 100 100
KonTtpoan
Hroro 108 108

ToabsarTu, 2017




Pabouass mporpamma cocrtaBiena Ha ocHoBanuu PI'OC BO u yyeOHOro miana
HaIlpaBJIeHHUs! TOAroTOBKM (cnenuanbHocT) 03.06.01 Pusnka ¥ acTpoHOMUS

(K00 u HauMeHOBaHUue HanpasieHus N002omosKu, cneyuarbhocmu 6 coomeememeauu ¢ @IOC BO)

PeueﬂsnpOBaHne pa60qe171 nporpaMmmbl THCHUIIJTUHBI:

OtcyTcTBYeT

VYuebnas (pabouasi) mporpamma ojo0peHa Ha 3acemanuu kadeapsr HMuM
(mpotokon 3aceqanuss Ne 2 ot «11» 09 2017 r.).

Penensenr
(OondicHocmo, yuernoe 36anue, cmenemy) (noonucy) (U.0. Damunus)
« _» 20 1.

Cpok aeiicTBus padodeil NpOorpaMmbl IMCHUILIAHBI 10 «31» 08 2022 r.
Nudopmanus 06 aktyanu3anuu padoyeil nporpaMMsbl AMCHHUILIMHbBI:

IIpotokon 3acenanus kapeapsl Ne 13 or «19» 06  2018r

[Tporokon 3acenanus kabeapst Ne 1 ot «30» 08  2019r.

ITpoTokoun 3acenanus kadenpst Ne 1 or «31» 08  2020r.

ITpoTokoun 3acenanus kadeapst Ne 2 or «31» 08 2021r.

YTBEPX/IAIO
3aBenyromuii kadeapoit HMuM
(pazpabomaswient PII]])
« _» 20 1. A.C. CenuBaHOB
(noonucw) (1.0. Damunus)



AHHOTAIUA
AUCHUNJINHBI (Y4e0HOT0 Kypca)

b1.B./IB.01.02 ®u3nyeckoe MaTepuajgoBeaeHHe
(MHIEKC 1 HAMMEHOBaHUE AUCIUILINHBI (Y4eOHOTO Kypca))

1. Heab 1 32124 U3yYeHUS TUCHUILIMHBI (Y4e0HOT0 Kypca)

Hens — cdopmupoBaTh 3HaHUS O (PUIMYECKUX 3AKOHOMEPHOCTSX,
OTIPEIEISIONIUX CTPYKTYPY U CBOMCTBA MaTEPHAJIOB.

3agaun:

1. CpopmupoBaTh 3HaHHS O CTPOCHHUH, CTPYKType, TEPMOJMHAMUYECKHX
paBHOBECHSX U (Pa30BBIX MPEBPAIICHUAX MATEPHAIIOB.

2. IIpyBATH MPAaKTUYECKUE HABBIKU UCCIEA0BAHUS CTPYKTYPhI U CBOMCTB MaTEPUAJIOB
pa3IU4HOro Kiacca.

3. O0Oy4nuTh KOMILJIEKCHBIM METOJIaM BO3JICMCTBHSI Ha MaTEpHall C LEJIbI0 CO3JaHUs
CTPYKTYp, 0OeCieurBaIOIUX 3aJaHHble (PU3NYECKHE U MEXaHUYECKUE CBOMCTBA.

2. MecTo nucuuiuiaabl (yueOHoro kypcea) B crtpykrype OITIOITI BO

JlanHas aucruriiHa (yueOHbI Kypc) oTHOcuTes K bioky 1 "JlucuuriinHb
(Momynu)" MUCHUILTAHBI IO BEIOOPY.

JucuunianHel, y4eOHble Kypchbl, HA OCBOEGHHUU KOTOPBIX Oaszupyercs HaHHas
auctuuinHa (yaeOHbIM Kypc) — MeToanKa MOCTaHOBKY M MPOBEACHUS SKCIIEPUMEHTA
®du3nKa KOHICHCUPOBAHHOTO COCTOSIHHUS.

JMcuIuInHbL, y4eOHble KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHMS, YMEHUS,
HABbIKH, TPUOOpETaeMble B PE3yJIbTaTe€ U3YUYEHUS JNAHHOW JAMCLMIUIUHBI (Y4EeOHOIO
Kypca) — [Ipubopsl 1 MeTonbl (U3UYECKOTO MCCIEI0BAaHUA CTPYKTYpbl U CBOMCTB
NEPCHEeKTUBHBIX  MaTepuasioB,  HayuyHo-uccnegoBaTenbckass — J€ATEIbHOCTD,
ITonroroBka u caaya rocyJapcTBEHHOTO K3aMEHa.

3. Ilnanupyembie pe3yJbTaTbhl O0y4YeHHMsI MO AUCHUIUIMHE (Yy4eOHOMY
KYPCY), COOTHECeHHble ¢ IUIAHUPYeMbIMHM  pe3yJbTATaAMH  OCBOEHUS
0o0pa3oBaTeIbHOI MPOrPaMMbI

®opmMupyemblie U Ili1anupyemMblie pe3yabTaTbl 00y4eHUs
KOHTPOJIMpyeMble
KOMIIeTeHIIUH

T'OTOBHOCTB IpOBOAUTH 3HaTh: CBOMICTB METAJIJIOB )41 ux CIIJIaBOB, aMopq)HBIX,
TEOpETUYECKHE U | HEOPraHMYECKUX U OPTaHMYECKUX BEIECTB B TBEPAOM U KHJIKOM
OKCIICPUMCHTAJIbHBIC COCTOAHUUN
UcclaeOBaHuA (U3MYECKOH | YMETh: MNPOBOAUTH TEOPETUYECKHE M IKCICPUMEHTAIbHbIC
IPUPOABI CBOMCTB | MiCCIEeIOBaHUs (PU3MUECKOM NPUPOABI CBOWCTB METAUIOB M MX
METAJIJIOB M HX CIUIABOB, | CIUIABOB, aMOP(HBIX, HEOPIraHUYECKUX U OPraHHMYECKUX BEIIECTB B
aMOpP(HBIX, TBEPAOM M XKHUJIKOM COCTOSIHUU




HEOPTaHUYECKUX u
OpPraHWYECKUX BEIIECTB B
TBEPIOM u KUJKOM

coctostaum (I1TK-1)

Bnaners: CHOCOOHOCTBIO " TOTOBHOCTBIO IIPOBOUTH
TEOPETUYECKHE U HKCIEPUMEHTAIbHbBIE UCCIEOBAHUSA (PU3NIECKON
OpUPOABl  CBOWCTB METAUIOB M HMX CIUIABOB, aMOP(HBIX,
HEOPraHWYECKUX M OPraHMYECKHUX BEILECTB B TBEPAOM U KHIKOM
COCTOSIHUHI

CIIOCOOHOCTh
pa3pabaThIBaTh
9KCIIEPUMEHTAIIbHBIC
METO/IBI W3YYCHHUS
buzmyeckux CBOWCTB
MaTepHajoB U  CO3JaHUE
(buzmyecKkux OCHOB
IIPOMBILUICHHOU
TEXHOJIOTHH MOJTy4EHUs
MaTepUajoB c
orpeeeHHbIMU

cBoiictBamu (I1K-4)

3HaTh: MCTOAbBI H3YUYCHUA q)HSI/I‘ICCKI/IX CBOICTB Mar€pruaioB H
CO3JaHHuC (1)I/I3I/I‘-IGCKI/IX OCHOB HpOMBIH.IJICHHOﬁ TCXHOJOT'MH
MOJIYYCHHUA MaTCpUaJIOB C OIIPCACIICHHBIMU CBOMCTBaMH

YMeTb: pa3pabarhiBaTh SKCIEPHUMEHTAIBHBIE METOABI W3yYeHUS
(GU3MUECKUX CBOWCTB MAaTepUalIOB U CO3JaHHE (PU3MUECKUX OCHOB
IPOMBIIUICHHOW  TEXHOJIOTMM  IIOJIY4EHMS  MaTepualoB  C
ONpEeCICHHBIMHA CBONCTBAMH

Brnaneth: CcnocoOHOCTBIO pa3pabaThiBaTh AKCIICPUMEHTAILHBIC
METOIbI M3y4YCHUSI (U3MUCCKHX CBOMCTB MATEPUAIIOB M CO3JaHHE
(1)I/I3I/I‘-ICCKI/IX OCHOB HpOMBIHIHeHHOﬁ TCXHOJIOTHUU IIOJIYUCHUA
MaTepUaiOB C ONPEICICHHBIMHA CBOHCTBAMH

TemaTnueckoe coaepkaHue TUCUUIIMHBI (Y4eOHOT0 Kypca)

Pa3znen, MmoayJsb

Iloapa3gen, Tema

dusnueckoe
MaTepHuaioBeICHUE

CrtpoeHue, CTpyKTypa, TEpMOJUMHAMHUYECKHE paBHOBecUS U (pa3oBbIe
MIpEBpAIICHHs] B METAJUIaX U CIUIaBax

KomrmuiekcHbie METOBI BO3JICHCTBUS HAa MaTEpHaNl C IEIbI0 CO3/IaHUs
CTPYKTYp, 00ECIECUMBAIOIINX 3aJaHHbIC (DU3MUECKUE U MEXaHHYECKUE
CBOMCTBa

O01mas Tpy10eMKOCTh JUCHUILINHBI (YueOHOro kypca) — 3 3ET.




4. CTpyKTYpa U cofepKaHue TUCIHUILIMHBI (Y4eOHoro Kypca) dusnueckoe MaTepruaioBeCHUE

Kypc usyuenns 4

(HanMeHOBaHME JUCHUILUINHEI (YI€OHOTO Kypca))

108

Paznea, IMoapasnaen, Tema Buabl yueOHoii padoThI Heob0xoanmbie Dopmbl Pexomeng
MOAYJIb KonTakTHas padoTa CamocTosiTe1bHasi padoTa MaTepHAIbHO- TEeKyLIero yemasi
(B yacax) TeXHHYeCcKHe KOHTPOJIA | JUTepaTy
BCEro DopMbI IPOBEACHUSA ¢opmbl pecypcbl (HauMeHO pa (\e)
“ N ’E JIeKIMii, 1a00paTOPHBIX, OpraHu3anuu BaHHe
= g m 8 MPAKTHIECKHX 3aHATHI, v CaMOCTOSITEJIbHOM OLICHOYHO
= = 3 5 g MeToAbI 00y4YeHHus, § padoThI ro
g | § z = g peannsyionue & cpeacTBa)
= g Z a 2 NPHUMEHAEMYI0 “
E § = 06pa3oBaTelILHYI0
TEXHOJIOTHIO
Ousnueckoe  [CTpoeHHe, CTPYKTypa,| 2 - 2 2 | UndopmanmoHHble 32 Pabora c yueOHOI MynsTUMEIUHHBIE Tectupos 1-5
MaTepualioBeie | TepMOANHAMUYECKHE TEXHOJOTUH  (BU3yaJIbHBIC JIUTEpaTypon cpeacTsa aHue
HUE paBHOBECHS 1 JeKIUH W TIPaKTHYECKHe
¢a3oBbIe 3aHATHS C HCIIOJIb30BAHUEM
MIPEBpAIIECHNS B MPE3EHTAlMOHHOTO MEeTOAa
MeTalljlaxX M CIIaBax 00yYeHHUS).
KommnekcHbie 2 2 - - | UndopmanmonHbie 32 Pab6ora ¢ yuebHnoii MynsTHMeIUHHBIC Tectupon 1-5
METOJIBI TEXHOJIOTUH  (BU3yallbHbIC JIuTepaTypon cpeacTBa aHue
BO3L[eﬁCTBH5[ Ha JICKIITUU u IMPaKTUYCCKUC
MaTepual C IIeJbI0 3aHATUS C HCIIOJIb30BaHUEM
CO3/IaHUsl CTPYKTYD, MPE3CHTAllMOHHOTO MeToja
00ecIeunBaroIINX o0y4eHus).
3aJjaHHbIC
¢dusmueckne u
MeXaHUYECKNe
CBOMCTBA
36 | IloagroroBka K 3a4eTy
Hroro: 4 2 2 2 100




S. Kputepuu 1 HOPMBI TEKYLIEr0 KOHTPOJIS M MPOMEKYTOYHOM aTTEeCTALNM

DopMBbI TEKYLIETO KOHTPOJIS YcioBus gomycka Kputepuu u HOpMBbI OLIEHKH
Omnpoc N3ydeHsl MaTepuasbl IUTEpaTyphl 1-5 3ayeT — OTBET Ha 3 Bompoca
IIpuem ot4eTOB BrimonHeHne 3a1aauii 1a00paTOPHBIX 3aHATHH | 3a4eT — IMOIyYeH OTBET Ha 3aIaHUe
dopMa IpoBEACHUS VYcenoBus nomycka Kpurepun u HOpMBI OLICHKH
MIPOMEXKYTOUYHON aTTECTAlluU
3auer Brinosninenue BCEX «3auTeHO» [IpaBUIBHBIN OTBET WM OTBET C HEKOTOPHIMU

1ab0paTOPHBIX pabot u HETOYHOCTSIMH Ha 2 BOIpOCa.
MPAKTUYECKHUX 3aIaHUI «He 3auTeHo» OTCyTCTBHE 3HAHUI MO BOIPOCY




6. Kpurepun 1 HOpMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

VY4eOHBIM IIJIaHOM HE MPEAyCMOTpPEHa KypcoBasi paboTa U KypCOBOi IIPOEKT.

7. IlpuMepHass TeMaTHKa NHUCbMEHHBIX PadoT (KYpPCcOBbIX, pedepartos,
KOHTPOJIbHBIX, PACYETHO-TPa(PUYeCKHUX U AP.)

Iloapa3zaen, Tema

1. Unentudukaius Kpuctamuiorpa@uIecKux MmIOCKOCTEN U HAIIPABJICHUMA

2. AHnanus AuarpamMm COCTOSIHUH JABYXKOMIIOHCHTHBIX CUCTCM

3. Bw16op pexuMoOB TepMHUECKONH 00pabOTKH, 00ECTICUNBAIONINX 33/ IaHHBIE
dbu3HYecKre 1 MEXaHMUECKHE CBOMCTBA METAJIJIAaM M CILUIaBaM

4. ®usznueckre OCHOBBI NCCIEOBAaHMS CTPYKTYphI ¢ momoiso JIKCM, POM u
[19M

7.1 JIabopaTopHas padora

HccnenoBanue TBEPAOCTH CTald IIOCIE Pa3IWYHBIX BHJIOB TEPMUYCCKOMN
00paboTKH

8. Bomnpocs! k 3auery

1 | Kpucramnuzauus wertamioB. CrnoHTaHHOe 00pa3oBaHuE LEHTPOB KPUCTAIM3ALINU.
YcnoBue u JBUKYIAs CWIa KpUCTaIuM3anuu. ['ereporeHHoe 00pa3oBaHUE IIEHTPOB
KPUCTAJUTU3ALIUN

2 | ®a3pl B METAJUIMUECKUX CIUIaBaX. BHIbI TBEpABIX pacTBOPOB. XUMHUYECKHE COEIUHEHUS.
I'eTeporeHHbIE CTPYKTYPBI

3 | YcnoBus kpuctaymmzanmu  cruiaBoB.  JlmarpamMmbl - azoBoro paBHOBecHs. KpuBbie
OXJIAXKACHHS. DKCIIEPUMEHTAIBHOE MTOCTpOoeHue auarpaMmal. [Ipasuio da3

4 | ImarpamMma COCTOSIHMS CIUIaBOB, OOpa3yloIIUX HEOrpaHHMUYEHHBIE TBEPJAbIE PAaCTBOPHI.
HennputHas nuksauuu. OnpeneneHne XMMHUYECKOTO COCTaBa M OOBEMHOIO COJEpKaHMs
KUIKOH W TBepmoil ¢a3. [lmarpaMMmbl C IBTEKTHKOHW W TEPUTEKTUKOH. JlmarpamMmer
COCTOSIHUS CIJIAaBOB, 00Pa3yIOUIMX XUMHUUECKUE COCINHEHMSI

5 | Mexaau3mbl (ha30BBIX TPEBpALICHHN B TBEPAOM COCTOSIHHU. JlMarpaMMbl COCTOSIHUS
CIUIAaBOB C YaCTUYHBIM paclaZoM TBEPIOrO pacTBOpa M JUarpaMMbl COCTOSIHUS CILIABOB,
KOMITOHEHTBI KOTOPBIX MCHBITHIBAIOT OIMMOP(HBIC IPEBPALICHHS

6 | duarpamma cocrostaus Fe-C. KommnonenTs! u ¢a3bl B cucreme Fe-C. Kpurnueckue Touku.
Cranb 1 yyrys. Knaccudukanus, MUKpOCTPYKTYpa, IPUMEHEHHE

7 | OcHOBHBIE CMOCOOBI YMPOYHEHUS METANIMYECKUX MarepuanoB. Mx mpewmylecTBa u
HEIOCTATKHU

8 | Kmaccudukamus u KkpaTkas XapaKTepUCTHKA OCHOBHBIX BHJIOB TEPMUYECKOH 00paObOTKH

Omxur 1-ro. PasHoBuAHOCTH OTXKHUTa. Pa30BbIe NPEBPAIICHHUS

10 | Omxur 2-ro poja. Llens u pesxkuMbl 0TKUTOB. Da30BbIC IPEBPAIICHHS

da3oBble MpeBpallleHus Npu 3aKaike 0e3 moauMopdHOro npespaiieHus. Bridbop pexumon
3aKaJIKU

12 | 3akanka ¢ noaumopdHbIMU TpeBpalieHusIMA. OCOOEHHOCTH MapTEHCUTHOTO TPEBPAIICHUS
B cTAISIX. MUKpPOCTPYKTYpa ¥ CBOKMCTBA MAPTEHCUTA




13

Otnyck cramu. llenn m Buasl ormycka. M3MeHeHHE CTPYKTypbl M CBOWCTB CTalM IIpU
OTIIyCKE

14 | CtpyKTypa KOHCTPYKIIMOHHBIX YIJIEPOAUCTHIX M JISTUPOBAHHBIX CTAJICH.

15 | ®a3oBbie TpeBpalleHUs NpH XUMHKO-TepMuueckoi oOpabotku (XTO). Bumer XTO.
MexaHu3M 00pa30BaHus U CTPOCHHUE YIPOYHEHHOTO CIIOS

16 | ®a3pl B METATMYCCKUX CIUTaBaX. BUIBI TBEPABIX pacTBOPOB. XUMHUYCCKHUE COCAMHEHUSI.
['eTeporeHHble CTPYKTYpbI

17 | CTpykTypa u CBOMCTBA OCJIOT0 M MPOMBIIUICHHBIX YYTYHOB

18 | CtpykTypooOpazoBaHuE B MHCTPYMEHTAIbHBIX YTJIEPOAMCTHIX U JIETHPOBAHHBIX CTajel;
OBICTPOPEXKYIIHX CTAJICH; TBEPBIX CILIABOB

19 | Ctanu m cmnaBbel ¢ 0COOBIMH (DU3MYECKUMU CBOMCTBAMU (MAarHUTHBIE, C BBICOKHM
AJICKTPOCOIPOTHUBIICHHEM M T.J1.). O01acTH MPUMEHCHHMS, CBOMCTBA M1 MApPKHUPOBKA

20 | llBeTHble crmaBBl Ha OCHOBE THTaHa, amoMHHHS U Meau. Kmaccudukanus, cBOMCTBa,
CTPYKTYpa, MapKHPOBKa U 00nacTu nmpuMeHeHus. Tepmudeckasi 00paboTKa CIIaBOB

21 | KoMno3unyoHHble MaTepualibl € METAUIMYECKOM UM HEMETAUIMYECKOW MaTpHUICH.
Knaccudukarnus, MapkupoBKa, CBOMCTBA M 00J1aCTH IPUMEHEHHUS

22 | Hemerammmyeckue Matepuaibl  (IUIACTMACCHI, PE3WHOBBIC, KICAIIME MaTepHallbl |
repmerukn). Cocras, Kiaccubukaiys 1 cBoiicrBa. O01acTu IpUMEHEHUS

23 | CtpykTypooOpa3oBaHHE MPU MPOIECCax JIUTSHHOTO MPOU3BOICTBA

24 | CTpyKTypHBbIE MpeBpalleHus Mpu 00pad0TKe METAIUIOB JaBICHUEM

25 | ®u3uYecKre OCHOBBI MEXaHUUECKUX MCIIBITAHUI

26 | UccinenoBaHue CTPYKTYphI ¢ moMolpio [1OM

27 | UccemoBaHue CTpYKTYpHI ¢ moMonisio POM

28 | UccnenoBanme cTpyKTypsl ¢ moMompio JJIKCM

9. (I)OH)I OLCHOYHBIX CpPeE€IACTB JsA TIPOBECACHUSA HpOMeH(yTOqHOﬁ
arrecTauuy 00y4aroIUXCcs M0 JUCHUIINHE
9.1. ITacopTt ¢GoHIa OLIEHOYHBIX CPEICTB
Kon
. HanmenoBanme
KonTposmpyemblie pa3aejibl | KOHTPOJHPYeMOM
OLICHOYHOI0
n/n (TeMbl) TUCHHUILINHBI KOMIIeTeHIIUM (11
cpeacTBa
ee YacTH)

1 | Crpoenue, cTpykTypa W CBOICTBa [IpakTnueckue paboThl,
METAJJIOB 51 CILIaBOB B IIK-1 opopmiieHHe pe3yJIbTaToB,
TEPMOJMHAMHYECKOM PaBHOBECUU TECTUPOBAHUE

2 [IpakTnueckue paboTsl,
@dusuyeckre  OCHOBBI  (ha30BBIX

N [IK-1, ITIK-4 oopmIiieHHE pEe3yNbTaTOB,
IIPEBPALICHUI METAJJIOB U CIIJIaBOB
TECTUPOBAaHUE

3 | KomiuiekcHble METOABI BO3AEUCTBUS [IpakTnueckue paboTsl,
Ha MaTepuall C LEeJIbl0 CO3/1aHus oopmIIeHHE pE3yNbTaTOB,
CTPYKTYD, obecreunBaronmx [IK-1, I[IK-4 TECTUPOBAHUE
3a/1aHHbIC buznueckue u
MEXaHUYECKHE CBOMCTBA

4 | dusnyeckre OCHOBBI HCCIIEIOBAHUS ITpakTnaeckue paboTEl,
cTpykTypsl ¢ nomoinsio JIKCM, ITK-4 ohopMIICHHE PE3YIBTATOB,
POM u [IM TECTUPOBAHUE




9.2. TunoBbie KOHTPOJIbHBbIE 3aJaHUSl MJIM MHbIE MAaTepPUAJIbI, HEOOXO0AMMbIE
ISl OUEHKH 3HAHWUMA, YMEHHUI, HABBIKOB U (MJIM) ONbITA JAeATEJIbHOCTH,
XapaKTepu3yIIINX ITanbl (JOPMUPOBAHUA KOMIIETEHIM B Mpolecce 0CBOCHUSA
0o0pa3oBaTeJIbHOM NMPOrPaMMbI

9.2.1. KommiekT 3aiaHuii AJ151 NPAKTHYECKOH PadoThI

1. Tema. «Makpo¢ppakrorpapuueckuii aHaJIu3 U3JIOMOB MAaTepPHAJIOB,
MOJIyYEeHHBIX IPU OAHOKPATHBIX BUAAX HATPYKeHHUS (CTATHYECKHUX, YIAPHBIX)».

2. Kakoit Bug (cxema) neOpMHpPOBAHHOIO COCTOSIHHSI COOTBETCTBYCT XPYIIKOMY
paspylIcHUIO MaTepraa:
a) o0beMHOE J1Ie(OpMHUPOBAHHOE COCTOSTHUE,
0) mIockoe 1e(opMUPOBAHHOE COCTOSIHHE,
B) pa3HOMMEHHOE 00BEMHOE COCTOSHUE.

3. Kakoli BuJ HaNps>KEHHOTO COCTOSIHUSL COOTBETCTBYET BSA3KOMY Pa3pyLICHHIO
MaTepHala Ipu UCOBITAHUIX 00pa3ia Ha U3ruo?
a) 00beMHOE,
0) nuHEHHOoE,
B) IIOCKOE.

4. Tlouemy matepuainsl ¢ ['TIK pemierkoit 6osee miiacTUIHBI?
a) T1.k. wmarepuasbl ¢ ['TIK pemerkoil wumeroT Oo0yblIOe KOJIUYECTBO
HEIEPECEKAOIINXCSI CUCTEM CKOJIbKEHHS,
0) T.k. 'lIK pemeTka 6oyiee MUIOTHOYIUIOTHEHHAS,
B) T.K. matepuaibl ¢ ['TIK umeroT 60:1bI11e MITOCKOCTEN CKOIBKEHHUSI.

5. Kak BausieT neopmanus c:kaTueM Ha TUTACTHYHOCTh CTaJIe?
a) MJJACTUYHOCTh BO3PACTAET,
0) MIaCTUYHOCTH CHIKACTCS,
B) IJJACTUYHOCTh HE MEHSIETCHI.

6. B kakoM cocTosiHuM cTalib 001aAaeT O0JbIIel KOPPO3UOHHON CTOMKOCTHIO?
a) MOCJIe 3aKaJIKH,
0) mociue oTXura,
B) TIOCJIE TJIACTHYECKOM fedopmaluu.

2. Tema. «BiausiHMe BHIa HArpPy:KeHHMSl HA MeXaHM3M pa3pylleHHe
MaTepuasaIoB»
1. Yto cmocoOCTBYeT 00pa30BaHMIO TTOP MPH BA3KOM pa3pyIieHUN?
A) CkoruieHUs TUCIIOKaIUH.
b) Haiimunem BKIIIOYEHUH.
B) I'panutib! 3epeH.



2. K xkakoMy BHJly U3JIOMOB CJIE€AYET OTHECTH H3JIOM 3JIEKTPUYECKOrO IPOBOJIHUKA,
MOJIYYEHHBIN B pE3YyJIbTaTE KOPOTKOTO 3aMbIKaHUS ?

A) K mexannyeckoMmy H3JI0MY.

b) Ot TepMHuUeCKUX HAMIPSIKEHU.

B) Ot coBMecCTHOro BO3ACHCTBUS MEXAaHMYECKHX HArpy30K H TEPMHUYECKHX
HaIPSDKEHUM.

3. U3nom peranu, paboTaroliei nmpu KOMHATHOM TemmepaTrype - cuHuil. [lpu kakom
BU/JIE HATPY>KEHUSI, CKOPEE BCET0, OH ObLI MOJy4eH?

A) IIpu KkpaTKOBpEMEHHOM OJJHOKPATHOM HArpy>KEHHUHU.

b) Ilpu juintenbHOM CTaTUYECKOM HarpyKEHHUH.

B) Ilpu ycramocTHOM Harpy>KeHHH.

4. Kakue nMpuYuHbl MOTYT BbI3BaTh «3BE30YHBIN» U3TI0M?
A) TekcTtypa maTtepuana.
b) HeotHOpOIHOCTh XUMUYECKOTO COCTABA.
B) Bricokas ckOpoCTb Harpy>XeHusl.

5. Kakue npuunHbI MOTYT BBI3BaTh BOJIOKHUCTO-IIOJIOCYATHIN U3JIOM?
A) TekcTtypa maTepuana.
b) HeoaHOpOoIHOCTh XMMUYECKOTO COCTABA.
B) Bricokast CKOpOCTbh Harpy>keHHsl.

3. Tama. «Pa3pyuienne npu OJHOKPATHOM HATPYKEHU M)

1. AycTeHuTHas CTaJlb MPYU KOMHATHOM TeMIIEpaType pa3pyliaeTcs B3Ko. MoxeT Jiu
OHa IIPU HU3KOM TeMIlepaType pa3pyLIUTCs:

A) Bs13K0?

b) Bsi3ko-xpynko?

B) no cMmenianHoMy MexaHu3My?

2. C 4yeM CBS3aHHO pACCPEAOTOUECHHOE PA3PYILICHUE CTAIN?
A) C pa3pylieHreM B HHTEPBaJIE€ BSI3KO-XPYIKOIO MePeXo/ia.
b) C HeoaHOpOAHOCTHIO pacnpeeeHueM GeppUTO-NMePIUTHON CTPYKTYPHI.

3. AyCTeHUTHas CTaJlb pa3pyIIacTcs M0 MEXaHU3MY MEX3EPEHHOTO XPYITKOTO
paspyuienusi. MOXHO 11 UBMEHUTh MEXaHU3M Pa3pyLICHU,:

A) npoaedopMupoBaB cTajb?

b) u3MeHHB CKOPOCTh HArpyKEHHUS?

B) usmenuB TonmuHy 00pasia.

4. Kakue nmpuyuHbl MOTYT BbI3BaTh KAMHEBUIHBIN U3JIOM CTaIu?
A) bosbiioe KOIMYecTBO MPUMECEH B CTalu.
b) Ileperpes cranu npu TO.
B) Ilepexor ctanu pu TO.



5. C 4yem cBs3aHa BbICOKas MmaacTudHOCTh MeTaiioB ¢ 'K pemrerkoit?

A) C HannuureM OOJIBIIOr0 KOJIMYECTBA MIIOCKOCTEN CKOJIbKEHMUS.

b) C mnoTHOM ynakoBKOU pEHIETKH.

B) C nanuuueM 00JIBIIOr0 KOJIMYECTBA HETIEPECEKAIOIINXCS TIIOCKOCTEN
CKOJIbKEHUS.

4. Tema: «Makpoppaxkrorpaduuecknii aHAJIU3 YCTAJTOCTHBIX U3JIOMOB)

1. IlpenenomM BEIHOCIHBOCTH (YCTaJIOCTH) HA3BIBAIOT. . .
A) HampspKkeHWe, IpH KOTOPOM MaTepuall BBIICPKUBACT 3a/JlaHHOE YHCIIO
IIUKJIOB HArPY KCHHSI
b) MaKkCHMaJbHOC HANpsDKEHHWE IMKJIa, MPH KOTOPOM MaTepual
BBIJICP)KUBAET ONPEIETICHHOE YHCIIO IIMKJIOB HAarpy>keHus (0a3y) 0e3 pa3pyiieHus
B) manpspkeHue, Mo JOCTUKEHHUE KOTOPOTO MMPOUCXOAUT Pa3pyIICHHE.

2. YKaxuTe BUJl H3JI0Ma, IPU KOTOPOM Ha €ro MOBEPXHOCTU B 00JIACTU pa3pyILLICHUS
BU/IHBI JIBE 30HBI:
A) MHTEPKPUCTAITTUTHBIN XPYNKUI
b) Bsi3kuit
B) ycranocTHbli.

3. Kak BausieT HaHOCTPYKTYPHUPOBAHUE HA MIPe/iesl yCTAIOCTH MaTepuana’?
A) TOBBIIIAET TIPEIEN YCTAIOCTH
b) cHmxkaet npenen ycranocTu
B) He BnusieT Ha penen yCTanoCTH.

4. B yeM nposiBISETCS CTAAUUHOCTD YCTaJIOCTHOTO pa3pylIeHus?
A) B 00pa30BaHUM YCTAIOCTHBIX 30H HA MOBEPXHOCTHU U3JIOMA.
b) B konuyecTBe WMKIOB HArpy:KeHusi 10 OOpa3oBaHUsA TPEIIUHBI U
KOJINYECTBE IIUKIIOB HA €€ PAaCIPOCTPAaHEHHUE.
B) craanitHOCTh yCTaJIOCTHOTO pa3pyIleHUs] OTCYTCTBYET.

5. C yem cBsizaHO 00pa3OBaHME LMUKJIMYECKOW IMJIACTUYECKON 30HBI Yy BEPUIMHBI
TPELIUHBI?
A) ¢ oOpaTHOI macTuyeckoi aegopMaruei.
b) c u3smeHeHneM J0KaJIbHOTO HANPsYKEHHOTO COCTOSIHUS MaTepuia.
B) ¢ nuxinyeckumMu Harpy3kamu.

Kpurepuu ouenku:

- OIICHKAa «3a4TECHO» BBICTABIISICTCS CTYJICHTY, €CIM JIaHbl MMPaBUIbHBIC OTBETHI
6onee, uem Ha 40 % BOMPOCOB;

- OIICHKA «HE 3aYTEHO» BBICTABIIICTCS CTY/ICHTY, €CITU JIaHBI MPABHIbHBIE OTBETHI
MeHee, ueM Ha 40 % Bompocos.



10. Oo0pa3oBaTebHbIe TEXHOJOTMH MW MeETOAMYECKHE YKA3aHHUA [0
O0CBOEHMIO M CHUIJIMHBI (Y4eOHOro Kypca)

[lpu wusyyennn kypca «Du3MUECKOEe MaTEPUATOBEICHUE» HNCIOIB3YIOTCS
crenyromue o0pa3oBaTeNbHbIE TEXHOJIOTHH:

- TEXHOJIOTUH TPATUIIMOHHOTO 00ydeHus: B POpME JISKIHI U CaMOCTOATEIHHON
paboThI CTYIEHTOB;

-uHQOPMAIIMOHHBIE TEXHOJOTHH (BU3YyaJlbHBIE JIEKIMU C HCIOJIb30BaHUEM
MIPE3CHTAIMOHHOTO METO/1a OOYUCHHUS ).

- nHQOPMAIMOHHBIC TEXHOJOTHUHU — MPEIAaraloT MCIOIh30BAHIE KOMITBIOTEpa
BO BpeMs ITPOBEICHUS TIPAKTHUECKUX 3aHATHI.




11. YueOHO-MeTOAMYECKOE 7| HH(pOpMaAILIMOHHOE o0ecrieueHue
AUCUMILTHHBI (Y4e0HOr0 Kypca)

11.1. O0s3aTesibHAS JIUTEPATYPA

Tun (yueOHHK,

yueOHoOe mocodue,
Ne KoaunuecrBo B
bubéanorpadguyeckoe onucanmne y4eOHO-MeToAHYecKoe
n/n OondaHnoTeKe
nocooue, NPaKTUKYM U
ap.)
1 {Imurpenko B.I1. MatepuanoseseHue B YuebHoe nocobue 9BC
MaIIMHOCTPOEHUH [ DIEKTPOHHBIN pecypc] : "ZNANIUM.
yaeb. mocobue / B. I1. Imurpenxo, H. b. COM"

Mamnyiinosa. - Mocksa: UTHOPA-M, 2016. - 432
c.: mi. - (Beiciiee oOpa3oBanwue. bakanaBpuar). -
ISBN 978-5-16-010712-7.

2 |MarepuasioBeieHuE [ DJIEKTPOHHBIN pecypc]: YyebHoe mocobue 9bC "Jlanp"
(hazoBbIC TUATPAMMBI TBYXKOMITOHECHTHBIX
cucreM: yue0. mocobue / A.B. ITo3ansikoB [u
p.]. - MockBa: MUCuC, 2016. - 98 c. - ISBN
078-5-87623-966-2.




11.2. lonoJiHUTeIbHAS JJUTEPATYPa U Y4eOHbIe MaTepHaJIbI (ay110-,
BH/1€OTIOCO0US U JIP.)

- (ponx HayuHoil Onbamorexku TI'Y:

Tun (yueOHunk, yueoHoe
nocooue, y4e0Ho-
No KoauuecTBO B
u/n bubanorpaguyeckoe onucanmne MeTogu4YecKoe mocooue, GG anOTeKE
NPaKTHKYM, ayJ1HO-,
BHEONOCOOHS M JaP.)

1 [Fapudymmur @. A. MarepuanoBenenue #| Y4eOHO-METOIUYECKOE 9bC
TEXHOJIOTUS ~ KOHCTPYKIIMOHHBIX  MaTepHaJIOB nocobue "IPRbooks"
[DnekTpoHHBIN pecypc]: yuel.-MeTo. mocoodue
®. A. Tapudymnun, P. III. Arwomnos, B. B.

DKusxos. - Kazaas: KHUTY, 2013. - 246 c.: ni.
- ISBN 978-5-7882-1441-2.

2 |MarepuanoBeneHue u TEXHOJIOTUHU YuebHoe mocoodue SBbC
KOHCTPYKLMOHHBIX ~ MaTepUajoB [ DIEKTPOHHBIN "ZNANIUM.
pecypc]: yueb. mocodbue / O. A. Macanckuii [y COM"
np.]. - Kpacnosipck: Cub. denep. yu-t, 2015. -

268 c.: mi. - ISBN 978-5-7638-3322-5.

3 |KieBuos I'. B. ®u3nka u MexaHuKa pa3pylIeHUs] DIIEKTPOHHBIN Penosuropuit
[DnexkTpoHHbIi pecypc]| : OCHOBBI TMarHOCTHKY y4eOHUK Ty
pazpylieHUs METAJUIMYEeCKUX  MaTepuajoB
hiiekTpoH. yueObnuk / I'. B. Kuesuos, H. A.

Knesmoa, O. A. ®ponosa ; TI'Y. - TTVY. -
TonwstTu : TI'Y, 2014. - 264 c. : wi. - bubnuorp.:
B KoHIIE I'11. - ISBN 978-5-8259-0797-0

4 |Connues IO.I1. CnieunanbHble MaTepUalbl B YyeOHuk 9BC
MaIIMHOCTPOCHUHU [DIIEKTPOHHBIN pecypc]: "IPRbooks"
yueonuk / FO. I1. Connnes, E. U. [Ipsaxun, B. 1O.

[Tupaiinen ; nox pen. 1O. I1. Connuesa. - 2-e u3na.,
crepeorurl. - Cankt-IlerepOypr: XUMU3 AT,
2014. - 640 c.: uxn. - ISBN 978-5-93808-237-6.
COTI'JIACOBAHO:
JupexTop Hay4dHON OMOINOTEKN A.M. Acaesa

«

(noonucs)

» 20 T

MII

(U.0. Damunus)




11.3. Ilepeuenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM
cetn "UnTepHer"

«BeCcTHUK MarHMTOrOpCKOro rocyAapCTBEHHOIO TEXHUUYECKOro yHuepcurera um. I'.H.
HocoBay, http://vestnik.magtu.ru

«BectHuk Camapckoro rocynapcTBEHHOTO TEXHHUYECKOoro yHuBepcureTa. Cepwus:
TEXHUYECKHE HayKn», http://science.samgtu.ru/node/31

«JIutbé u Metaityprusi» http://lim.bntu.by

«Texnonorus meramiosy http://www.nait.ru

«IlepcnexkTuBHBIE MaTepraib http:/ www.j-pm.ru

WebofScience[ nekTpoHHBII pecypce]| : MyJIbTUIMCHUIUIMHAPHAS pedepaTuBHas Oaza
nanablx.  — Philadelphia: ClarivateAnalitics, 2016~ . — Pexum goctyna
apps.webofknowledge.com. — 3arm. ¢ skpana. — f3. pyc., aHr.

Scopus[DnekTpoHHbIi pecypc] : pedepatuBHas 6a3za maHHbIX. — Netherlands: Elsevier,
2004— . — Pexxum noctyna : scopus.com. — 3ari. ¢ 9KkpaHa. — 3. pyc., aHIIL.
Elibrary[DnexTpoHHblil pecypc] : HayuHas sneKTpoHHas 6ubnuoreka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ akpana. — S3. pyc., aHri.
SpringerLink[DnexkrponHsiii pecypc] : [0a3a maHubIX]. — Switzerland: SpringerNature,
1842— . — PesxxuMm goctyma : link.springer.com. — 3ari. ¢ skpaHa. — 3. aHrdI.
ScienceDirect[DnekTpoHHBIE  pecypc] :  KOJUIGKIIUS ~ DJIGKTPOHHBIX  KHHT
m3natenbctBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum gocryma
sciencedirect.com. — 3ari. ¢ skpaHa. — 3. aHTII.
Cambridgeuniversitypress[DNeKTpOHHbBIM  pecypc| :  KypHaJbl  W3/aTelbCTBA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum noctyna : cambridge.org. —
3ari. ¢ akpana. — f3. aHri.

NEICON[DnekTpoHHBIH pecypce| : d7eKTpoHHass HWHPOpMAIMSA : apXuB HayYHBIX
KypHasioB. — Mocksa : HOMKOH, 2002- . — Pexum poctymna

neicon.ru/resources/archive. — 3ari. ¢ skpana. — f3. pyc., aHIJI.

11.4. IlepeyeHb NPOrpaMMHOTI0 O0ecIIeYeHUs

Ne HanmenoBanue 110 KoangecTBo PexBu3urhl 10roBopa (1ara,
n/n JIMLEH3HH HOMePp, CPOK JAeiCTBHA)

1. | Windows: 1398 noroop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL CPOK JICCTBUS — 0€CCPOYHO;
Acdmce KoHTpakT Ne 1653 ot 14.12.2018,

CPOK JICHCTBHSI — OECCPOYHO

2. | Office Standard: 1398 koHTpakT Ne 727 ot 20.07.2016,
Office Stdandard 2016 Russian CPOK JI€HCTBHSI — O€CCPOYHO;
OLP NL AcademicEdition noroop Ne 757 ot 04.07.2018,

CPOK JIEUCTBUS — O€CCPOUHO



http://vestnik.magtu.ru
http://science.samgtu.ru/node/31
http://lim.bntu.by
http://www.nait.ru
http://www.j-pm.ru

11.5.

Onucanue

MaTepHaJIbHO-TeXHHUYECKOM
OCyIIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCHUIINHE (MOTYJII0)

0a3bl,

Heo0X0AuMOo

AJISA

HaumenoBanmue
000py10BaAHHBIX
y4eOHbIX 5
KaOWHeTOoB, DakTHYeCKH I = 2 S
e Jadoparopuid, Ilepeuennb ajpec yueOHbIX é 5 E
o/ | MACTEPCKHX M Jp. | OCHOBHOIO Ka0HUHeTOoB, g E =
00bEKTOB ISl 000opya0oBaHus Jadoparopuii, S 5 )
NpoBeIeHUs! MacCTepPCKHUX U Ap. = <z S
NMPAKTHYECKUX H =
JIa00PATOPHBIX
3aHATHI
KomnsrorepHsiii 445020, r. TonpsTTH,
KJ1acc. VYyeOHas LenTpanbHbIii
ayAUTOpUs JUTSt paiioH, yII.
MIPOBEICHHUS benopycckas, a. 16-
3aHITUN B
JICKUIMOHHOI'O THIIA. mmo3uiys 1mo TII Ne 1,
YyeOHnas 2 stax (E-214)
ayUTOPUS TUTST
MIPOBEICHUS
3aHATUN Cronpl ydyeHUYECKHe
CEMHUHApPCKOIo JIBYXMECTHBIE ,
THUIIA. YuebHast | CTONBI YYCHHUYECKHE,
ayAUTOpUs JUISL | CTOJI
MIPOBEICHHUS KOMITHIOTEPHBIH,
1a60paTOPHBIX CTOJ
pabor. VYyeOHas | nmpenoaaBaTeIbCKUi,
1 | aymuTopus s | K, JIOCKa 75,9 3
KypCOBOTO TPEXCEKIIUOHHAS
MIPOEKTUPOBAHUS ayJIUTOpHAast
(BBIMIOJIHEHUS (menoBas), CTYJ
KYpPCOBBIX paloT). | mperno/1aBaTeNbCKUM,
VYyeOHnas IIPOEKTOP
ayAUTOpUs JUISL | MyJIbTUMEAUIMHBIA ,3
MIPOBEICHHUS KpaH JyIsl POEKTOpa,
TPYIIIOBBIX U | Tym0a BbIKaTHas
WHIUBUTY ATBHBIX
KOHCYJIbTALIUI
VYuebnas
ayAUTOpUs JUTSt
MIPOBEICHHUS
3aHATUN TEKYIIETO
KOHTPOJIA u
IIPOMEKYTOUHOM
aTTECTAIUH.
[Tomemenne s | Cronsl yuennueckue, | 445020, r.TonbsaTTy,
2 | caMOCTOSTeNbHO CTYJIbsl YUEHUYECKHE, | YII. benopycckas, 84.8 16
paboTel ctyneHToB | [IK ¢ BeiIxogoMm B | 4.14, mno3umms 10




HaunmeHnoBanue

000py10BAHHBIX
Y4eOHBIX 5
KaOWHETOB, dakTHYeCKUil s 3 S
e Jabopartopwuii, Ilepeyenn ajapec y4eOHBIX é" 5 E
o/ | MACTEPCKHX M Ap. | OCHOBHOIO Ka0HHeTOoB, g z =
00BbEeKTOB JIs1 odopynoBaHust JaboparTopuii, S g S
NMPOBeAeHUs MACTEePCKHUX H JP. = <z 5
NPAKTHYECKUX U =
J1a00paTOPHBIX
3aHATHH
cets HTEpHET TII Ne 48, 4 srax (I'-
401)
CronbI-napThl
JIBYXMECTHBIE,
CTYJIbS, CTOJ
MPENnoJaBaTeNbCKUI
-, CTyJN
MPENoJaBaTENbCKUI
, ICPEABIIKHAS 445020, r.TonparTy,
[Tomemenue st JIOCKa, DKpaH, yi1. Benopycckas,
3 | caMOCTOATENLHOM poiueccop, 1.14 T, mo3umus mo 49,2
paboThI IPOEKTOP, TII Ne 14, 4 stax
oOyyJaronmxcs KOMIThIOTEPHBIC (1-409)
CTOJIBI,

KOMITBIOTEPBI 11
CTYJEHTOB C
BBIXOJIOM B CETh
MUHTEPHET,
KOMITBIOTED
IpenoaaBaTes.




