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PaGouas mporpamma cocrasiena na octose ®IOC BO - BaxamaBpuar 110 HaNpaRICHHK)

nonrorosiy 15.03.02 Texmonorudeckue Mawunnl B 060pynoBaHie (nmpukas MunOGpHAYKI
Pocenn o1 09.08.2021 1, Ne 728)

Pabouas mporpamma pacemorpena u onoGpeHa Ha 3acenanmn kagenpst [ Ipoekruposanm:
U OKCTUIYATALIHH METaJUTYPrHYECKHX MALIHH H 060py/I0BaHHs

06.02.2023, mporoxon Ne 6
3ag. kadeapoi %l Kopuynon
e

PaGouas niporpamma oo6pena MeTogmnecKkoit KoMuccHei 1 UM
09.02.2023 r. mpoTokon Ne 5

Ipencenarens ; - A.C.Capunon

PaGouas nporpamma coctagnena: 7
nouenT kageapst [1 TKaHjL ¢.-X. Hayk
P.B. 3anunon

Penensent:

1. mexanuk O KaHJa. TEXH. HayL

__B.A.Pycanon



JIucT akTyanu3anum padoueii mporpaMMal

Pabouast mporpamMma rnepecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
y4eOHOM roJly Ha 3aceqaHuu kageapsl [IpoeKTHPOBAHUS U IKCILTyaTalun

[Iporokonm ot 20 1. Ne

3aB. kadenpoii AlT. ﬁ)p‘IYHOB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rony Ha 3acenanuu kadenpel [IpoeKkTUpOBaHMS U SKCILTyaTaIluU

[Iporokonm ot 20 . Ne
3aB. xadeapoii A.I'. KopuyHoB

Pabouas mporpamma nepecMotpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM rojy Ha 3acenanuu kadeapsl [IpoeKTHpOBaHUS U IKCILTyaTalluu

IIporokom ot 20 r. Ne
3aB. kadeapoit A.I'. KopuyHoB

Pabouast mporpamMma rnepecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzaruu B 2027 - 2028
y4eOHOM roly Ha 3aceqaHuu Kageapsl [IpoeKTHpOBaHUS U IKCILTyaTaluN

IIporokon ot 20 . Ne

3aB. kadenpoii AT. ﬁ)p‘lyHOB




1 e ocBOCHUS TUCUUIJIMHBI (MOYJIA)

[lenssMu  OCBOGHHMA  TUCHMIUIMHBI  «MaIIMHOCTPOUTENbHbIE  MaTEpUaIb)
ABJIIIOTCS:IPUOOPETEHNE  CTYJCHTaMH TEOPETUYECKUX 3HAHUH O 3aKOHOMEPHOCTSIX,
ONPENICNIAIONINX  CBOWCTBA  MAaTEpUAJIOB, MNPAKTUYECKHX  HABBIKOB  KOHTPOIS H
IIPOrHO3UPOBAHMSI CBOWCTB U MIOBEJECHUS MaTEPUAJIOB B Pa3IMUHBIX YCIOBUAX UX 00PaOOTKU U
JKCIUTyaTaluy, HEOOXOAMMBIX OakajaBpy IO HampaBieHMIO nojaroroske 15.03.02
TexHonornueckre MalvHel 1 000PYAOBaHUE IS IUIOAOTBOPHOI pabOThl Ha IPOMBIIIJIEHHBIX
OPEANPUATHSX, B HAYYHBIX, KOHCTPYKTOPCKUX U MMPOEKTHBIX OPraHU3aIUAX

2 MecTo quCHUILIHHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH NPOrpaMMbl

Jucuumimaa MamMHOCTPOUTEIbHBIE MaTepHalibl BXOAMT B 00s3aTENbHYIO YacTb
y4eOHOro0 I1aHa 00pa30BaTeIbHOM MPOrpPaMMBl.

Jns  u3ydeHWs ~JUCHMIUIMHBI  HEOOXOAWMBI  3HaHHMA (YMEHHs, BIIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUS AUCLIUIUINH/ IPAKTUK:

Xumust

dusnka

ConpoTuBieHne MaTepualioB

MozenupoBaHue B MaIIMHOCTPOSHUU

3HaHus (yMEHUs, BJIaICHUs ), IOJTy4YECHHBIE IIPU U3YUEHUH JaHHON TUCIMITIIMHBI Oy IyT
HEOOXOUMBI JIJIsl U3yUSHHSI TUCIUTUINH/TIPAKTHK:

MozenupoBaHue B MAIIMHOCTPOSHUU

JleTanu MamuH

MexaHnnueckoe 000pyA0BaHNE METAJUTyPIHYECKHIX 3aBOJIOB

TexHOI0rusI KOHCTPYKLMOHHBIX MaTepHalOB

['maponpuBoOI U THAPO-, THEBMOABTOMATHKA METAJLTYPTUYECKOTO TPOU3BOICTBA

[TpoexTrpoBaHUE CUCTEM THAPO- U THEBMOIIPHBOA

MoHTax, SKCIUTyaTalus 1 pEMOHT MEeTaNTypruyecKUX MaIIUH U 000pyA0BaHHS

OCHOBBI IPOEKTUPOBAHUS

OCHOBBI B3aUM0O3aMEHSIEMOCTH

OCHOBBI TUAPO- U THEBMOIIPUBO/Ia METAJUTYPrHYECKOT0 000PYA0BaAHHS

ConpoTuBieHne MaTepualioB

3 Komnerenuuu o0y4arouierocsi, popmMupyembie B pe3y/ibTaTe 0CBOCHHS

AUCHHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThl 00y4YeHH s

B pesynbpTaTe ocBOE€HUS TUCHUIUIMHBI (MOTyJis1) « MalllMHOCTPOUTENbHBIE MaTEPUATIbI»
o0yyaroImuics JoKeH 001a1aTh CIeAyOMUMU KOMIETEHIUSAMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

OIIK-1 CrnocobeH mpUMEHATh €CTECTBEHHOHAyYHble U OOLIEMH)KEHEPHBIE 3HAHUS, METOMbI
MaTeMaTHYECKOro aHaJIN3a U MOJICIMPOBAHUS B TPO(EeCcCHOHANBHOMN AeSITENbHOCTH;

OIIK-1.1 Pemraer cranmapTHble TpodecCHOHATbHBIE 3aJaud C MPUMEHEHHEM
OO0IIENHKEHEPHBIX 3HAHUHI
OIIK-1.2 IIpumeHnseTr MeToAbl MOAEIMPOBAHUSA W MAaTEMaTHYECKOrO0 aHAIW3a IS

PCIICHHUA 3a1a4 B HpOd)CCCHOHaHLHOﬁ JACATCIIBHOCTHU




4. CTpyKTypa, 00bEM U COAEPKAHNE TUCHTUILUIHHBI (MOIYJIs1)
OO6mias Tpy1I0EMKOCTh AUCIUILUIMHBI COCTABISAET 5 3aueTHBIX equHull 180 akaa. yacoB, B TOM

HHUCIIC:

— KOHTaKTHas paboTa — 76,1 akan. yacos:
— ayIMTOpHAas — 72 aKaJl. 4acos;

— BHeayautopHasi — 4,1 akaJ. 4acos;

— caMmocTosTeIbHas paboTa — 68,2 akaj. 4acos;
— B (JOpMe MpaKTHUECKOM MoAroToBKHU — () akas. 4yac;
— IOATOTOBKA K 3K3amMeHy — 35,7 akaj. yac

dopma aTTecTaluy - SK3aMEH

AynutopHas 3 s
o | KOHTaKTHas pabora E 5 Dopma TeKyILEero
=
5 B aKaJl. yacax o Bu KOHTPOJISt
Paznen/ tema 3 (B axaz. qacax) = n . P Kon
S 3 ©| caMOCTOATENFHOM | yClieBaeMOCTH U
JTACIUTUTAHBI 3 £ = . | KoMneTeH K
@) g & paboTsI MIPOME)KYTOUHOM
nab. |mpakT. | &
Jlek. 5 aTTecTaluu
3aH. 3aH. | O
1. MarepuanoBenenne
[IpopaboTka
TEOPETUYECKOro | — YCTHBIH ompoc
1.1  MarepuanoBeneHue (mexuponHoro) | (cobecemoBaHue) OIK-1.1
Kak HaykKa. OO6mue 4 8 | marepuana.ll3yue — MpoBepKa OIK 1' 2’
CBEICHUS O MaTepralax. HUE MHIVBHIYJTBHBIX ’
JIOTIOJTHUTEIEHOTO 3ajaHu’
Marepuaa.
CamocTosiTensHOe
n3ydyeHue yaeOHou
U Hay4YHO
JIUTEPaTypHI; .
DATYPBL, — YCTHBIH OIIpoc
- Patora ¢ (cobecenoBanue)
1.2 3. Kpucrammszamms KOMITBIOTEPHBIMHU OIIK-1.1,
4 2 2 8 — TIpoBepKa
pacIiaBoB 00yJaoImuMHu OIIK-1.2
UHANBUAYAJIbHBIX
pOrpaMMaMmH, N
3amaHui
DJIEKTPOHHBIMU
3 yueOHHKaMH,
TpEeHaXXepaMmH,
TECTOBBIMHU
CHUCTEMaMH.
CamocTosiTensHOe
n3ydyeHue yaeOHon
U Hay4HO
JUTEPaTypHI.
Pabota ¢ — YCTHBII onpoc
KOMITbIOTEepHBIME | (cobecemoBaHme
1.3 2. Crpoenne wu 6 5 5 ] o6 qa}OHrl,I/IMI/I ( . (/)IBe a ) OIIK-1.1,
CBOICTBa MaTepHaIoB Y POBep OIlK-1.2
NporpaMMamy, | WHIUBHIYAJIbHBIX
3JIEKTPOHHBIMHU 3a1aHuil
y4eOHUKaMU,
TpEeHaXXepaMmH,
TECTOBBIMHU
CHCTEMaMHU.




1.4 Hedopmamus  u
paspylleHre MaTepuajoB.
Mexannueckue U
(usnyeckue cBoiicTBa.

- H3y4YCHHUE
y4eOHOH U HayYyHO
JIUTEPATYPHI;

- Pabora c
KOMITBIOTEPHBIMH
00yJaroIuMu
MpOrpaMMaMH,
JIEKTPOHHBIMHU
y4eOHUKaMHU,
TpeHaXepamH,

TECTOBBIMHU

CHCTEMaMHU.

— YCTHBIH OIIpoc
(cobecenoBanue)
— IIpoBepKa
HH/IMBUAYAJIbHBIX
3aJIaHUKA

OIIK-1.1,
OIIK-1.2

1.5 Junarpammer
COCTOSHUS, THIIBI
CTPYKTYp MaTepHaJIOB

- H3y4YCHHUE
y4eOHOH U Hay4yHO
JIUTEPATYPHI;

- Pabora c
KOMITbIOTEPHBIMU
o0yJaromuMn
MporpaMMaMmH,
JNIEKTPOHHBIMU

y4eOHUKaMH,
TpeHaXepamH,

TECTOBBIMHU

CHCTEMaMHU.

— YCTHBIH oIIpoc
(cobecenoBanue)
— IIpoBepKa
WHJIUBULY AJIbHBIX
3a1aHuNI

OIIK-1.1,
OIIK-1.2

1.6 ChomaBbl  CHCTEMBI

HKENEe30-yrIIepo

221

221

- H3y4YCHHUE
y4eOHOH U HayYyHO
JTUTEPATYPHI;
- Pabora c
KOMITbIOTEPHBIMU
o0yJaromuMn
MIPOrpaMMamy,
JNIEKTPOHHBIMU
yueOHUKaMH,
TpeHaXepam,
TECTOBBIMU
CHCTEMaMHU.

— YCTHBIH OIIpocC
(cobecemoBanue)
— IpoBepKa
WHMBUTYaTbHBIX

3aaHUI

OIIK-1.1,
OIIK-1.2

1.7 da3zoBkIe
MpeBpaleHUs B
JKENIE30yTICPOTUCTHIX
cIIaBax

- U3y4CHHE
y4eOHOH U HayYyHO
JIUTEPATyPhI

- Pabora ¢
KOMITbIOTEPHBIMU
o0yuaroImumu
pOrpaMMaMmH,
IMEKTPOHHBIMU
y4eOHUKaMU,
TpEeHaXXepaMmH,

TECTOBBIMHU

cucTeMamu

— YCTHBIH onpoc
(cobecenoBanue)
— IIpoBepKa
WHJIUBULY aJIbHBIX
3aJaHuNA

OIIK-1.1,
OIlK-1.2

Wroro no pazneny

32

12/211

12/211

50

2. OcHOBBI
MPUMEHEHHUsT MaTePUajIoB

00paboTkn

u




- H3y4YCHHUE
y4eOHOH U HayYyHO

JIUTEPATyPhI
- PaGora ¢ — yCTHBI ompoc
2.1 Tepmuueckas KOMITBIOTEPHBIMHU y P
(cobecenoBanue)
XUMHUKO-TEPMHIYECKasT 4 6 6 16 00yJaroIuMu _ nposepka OIIK-1.1,
oOpaboTka  cranei e O — OIIK-1.2
CIIJTABOB JIEKTPOHHBIMHU A sa Ig{nﬁ
y4eOHUKaMHU, A
TpeHaXepamH,
TECTOBBIMHU
CHCTEMaMHt
HWroro no pazneny 4 6 6 16
3. Atrecranus
- Pabora c
BOIIPOCAMH U
OIIK-1.1
3.1 Dx3amen 2,2 TEMaMH JJII ‘
MOJATOTOBKHU K OIIK-1.2
9K3aMEHY
Wroro no pasneny 2,2
Hroro 3a cemectp 36 | 18/21 | 18/21 | 68,2 JK3aMeH
Wtoro no aucuuIinHe 36 (1821 | 18/21 | 68,2 JK3aMeH




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpuMeHsIOTCSA TpaAULMOHHAS ¥ MOYJIbHO-KOMIIETEHTHOCTHAS. TEXHOJIOTUU.

Jlexuuu  mpoxomAT Kak B TpaaiuuuMOHHOM ¢opme, Tak u B  ¢opMme
JIEKUMKA-KOHCYJIbTAllUMA, TJI€ TEOPETHYECKUM MaTepuall 3apaHee BbIAACTCS CTYAEHTaM IS
CaMOCTOSITENILHOTO M3YyY€HUs, /Ul MOATOTOBKH BOIPOCOB JIEKTOPY, TAKMUM 00pa3oM, JEKIUs
MPOXOJUT MO THUIIY BOIPOCHI-OTBETHI-IUCKYCCHS. JIEKIIMM YUTAOTCA C MCIOJIb30BaHUEM
MYJIbTUMEIUIHOTO 000py10BaHUS, MPE3EHTALIMOHHBIX MaTEPHUAJIOB.

JIeKITMOHHBINH MaTepHuall 3aKperuisieTcsl B XoJe JabopaTopHBIX paboT, HA KOTOPBIX
BBIIIOJIHSIFOTCA TPYINIIOBBIE WM HHJMBHAyaJdbHBIE 3alaHus IO MpoiaeHHoW Teme. [lpu
MIPOBEJICHUH JTA0OPATOPHBIX 3aHSITHI UCTIONB3YETCSI METOJI KOHTEKCTHOTO O0YYCHHUSI, KOTOPBIN
II03BOJISIET YCBOUTh MaTE€pHall IIyTEM BbISBIICHUSI CBSI3€M MEX/1y KOHKPETHBIM 3HAHUEM U €r0
MIPUMEHEHUEM.

[Tpu BbIMOTHEHUH Ja0OPAaTOPHBIX PabOT MCHOJIB3YETCS TEXHOJOTHS KOJIEKTUBHOIO
B3aUMOJICHCTBUS. 3aHATHUS MPOBOASITCS B BUJIE J1aOOPATOPHOTO aHAIU3a U SKCIIEPUMEHTA, MPU
3TOM CTYAEHTHI pabOTalOT COBMECTHO C MOCIEAYIOIIUM IPYHIOBBIM aHAIU30M IOTYYSHHBIX
pe3yJsibTaToB. Hampumep, CTpyKTypy CIUIAaBOB ONPEACISIET KAXKIbIA CTYAEHT NPU U3YYECHUH
SKCIIEPUMEHTAIbHBIX OOpa3I0B, a aHajiu3 IOJYYEHHBIX pPE3yJIbTaTOB [0 EAUHUYHBIM
[OKA3aTeJIsIM, BBIMIOJIHEHHBIX OTAEIBHBIMU CTYICHTaMH, IPOBOJAUTCS TPYIIIOBBIM METOOM.

B yuebHOM mporecce HCHOIB3YIOTCS AaKTHBHBIE M WHTEPAKTUBHBIE (DOPMBI
MPOBEACHUS 3aHATUN (KOMIBIOTEPHBIE CHUMYJISIIIUU, Pa300p KOHKPETHBIX CHUTyaluil) B
COYETAaHMH C BHEAYJUTOPHOW paboToil ¢ 1enplo  (QOpMHUPOBAHUS U Pa3BUTHUSA
poecCHOHATEHBIX HABBIKOB 00YYaIOITIXCS.

CamocTtosTenbHas paboTa CTyJIEHTOB CTHUMYJIHPYET CTYACHTOB K CaMOCTOSTEIbHON
popaboTKe TeM B IIPOLIecce HamMcaHus pedepaToB, BEIIOTHEHUS HHINBH Y AJIbHBIX 3aaHHH,
B MpOIlecCe MOATOTOBKU K KOHTPOJIBHBIM paboTaM U UTOTOBOM aTTeCcTalluu

6 YueOHO-MeTOOMYECKOE 00ecTedeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuXcst
[IpencrasieHo B mpuioxeHu 1.

7 OnieHOYHbIE cpeacrea IJist IpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ aTrrecralmumn
HpeI[CTaBJ'IeHBI B IIPUJIOKCHUN 2.

8 VY4eOHo-meToauueckoe u wuHGOPMANUOHHOE o0ecrevYeHHe IHCHMILIMHBI

a) OcHoBHas auTEpaTypa:

1. TamumoB, DO.P. CoBpemMeHHbIE KOHCTPYKLIIMOHHBIE  MaTepHaibl U
MalmHOCTpoeHus : yueOHoe mocoodue / O.P. 'amumos, A.JI. AOaynnun. — 3-e u3na., crep. —
Cankr-IlerepOypr : Jlanp, 2020. — 268 c¢. — ISBN 978-5-8114-4864-7. — Tekct
NIeKTpOHHBIH  //  Jlamp  :  oJeKkTpoHHO-OMOnMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/126707 (nara obpamenus: 10.03.2020). — Pexxum moctyma: mms
aBTOPH3. TIOJIH30BATEINIEH.

2. MeramnoBenenue : yueonuk : B 2 tomax / .. HoBukog, B.C. 3onoropesckuii, B.K.
[Toptuoii, H.A. benoB. — 2-e u3a. — Mocksa : MUCHUC, [6.1.]. — Tom 1,2 —2014. — 1020
c.— ISBN 978-5-87623-191-8. — Texkcr : anekTpoHHblH // JIaHb : 31€KTPpOHHO-0MOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/69779 (nmata oGpamenus: 10.03.2020). —
Pesxxum moctyma: st aBTOpH3. TIOIH30BATENCH.

3. Typumuna, B.FO. MarepuanoBeaenne. MexaHnueckue CBOWCTBA METAJIOB.
Tepmuueckas 06padoTka Mmetaysios. CrienuanbHbIE CTAIH U CIIaBhI : yaeOHoe nmocodue / B.1O.
Typwinna ; nox penakuueit C.A. Hukynuna. — Mocksa : MUCUC, 2013. — 154 ¢. — ISBN
978-5-87623-680-7. — TekcT : 3neKTpoHHBIH // JIaHb : 31eKTpOHHO-OUONIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/47489 (nata o6pamenus: 10.03.2020). —



Pexxum moctyna: 1y1st aBTOpH3. MOJIb30BATEIIEH.

4. 3emckoB, FO.I1. MarepuanoBenenue : yuebnoe mocodbme / FO.IT. 3emckoB. —
Cankr-Iletepoypr : Jlamp, 2019. — 188 ¢. — ISBN 978-5-8114-3392-6. — TekcT :
AMEeKTpoHHBIH  //  Jlamp  :  JnexkTpoHHO-OMOnmmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/113910 (mara o6pamenus: 10.03.2020). — Pexxum moctyma: mms
aBTOPH3. I10JIb30BATEIICH.

0) JlomotHuTe/IbHASI TUTEpaTypa:

1. Moptaoii, B.K. JlepekTsl KpUCTANIUIECKOTO CTPOCHUS METANIOB U METOIBI HX
ananu3a : yueonuk / B.K. IToptro#i, A.. HoBukos, U.C. I'onoBuH. — Mocksa : MUCHUC,
2015. — 508 c. — ISBN 978-5-87623-856-6. — Tekcr : anekTpoHHbld // JlaHb :
3eKTpOHHO-OMOmoTeyHas cuctema. — URL: https://e.lanbook.com/book/69739 (nmara
obpamenust: 10.03.2020). — Pesxum gocTyma: st aBTOpU3. TIOIB30BATENICH.

2. Bapnamosa, N1.A. ®OU3NKO-XUMHUYECKHE METOJIbl aHAIM3a [DJIEKTPOHHBINA pecypc]:
yueOHoe AnekTpoHHoe u3nanue / M. A. Bapnamosa, H.JI. Kanyruna, JI.I'. Komsina. - ®T'BOY
BIIO «Marsutoropckuii rocy1apcTBeHHbI TeXHUUECKUil yHuBepcuteT uMm. I'.1. HocoBa». —
OnexTpoH. TekcToBble AaH. — Marnutoropck: ®I'bOY BIIO «MI'TVY», 2012. — Cucrem.
TpeboBanus: Adobe Acrobat Reader. — Pexxum moctyma k pecypcey: http://Ims.magtu.ru. —
3arnaBue ¢ TUTYJL. 3KpaHa.- Ne roc. peructparnuu 0321102259.

3. IllyBaeBa, E.A. MarepuanoBeaenue. Hemeraiminueckue M KOMITO3UI[MOHHBIE
matepuaisl. Kypc nekuuii : yuebnoe nmocodue / E.A. lllyBaesa, A.C. [lepmunoB. — Mockaa :
MUCHUC, 2013. — 77 c¢. — ISBN 978-5-87623-686-9. — Tekcrt : anekrpoHHbiit // Jlans :
NMEeKTpOHHO-OnOMMoreynas cuctema. — URL: https://e.lanbook.com/book/47490 (nara
obpamenus: 10.03.2020). — Pexxum goctyna: ajist aBTOPHU3. IOJIb30BATEIICH.

4. JlyBapos, B.b. TexHomoruss KOHCTPYKIIMOHHBIX MaTepUaIoOB : yuyeOHOe Tocooue /
B.b. lyBapos, T.B. Xmenenko. — Kemeposo : Ky3I'TY numenu T.®. I'opbauesa, 2012. — 115
c. — Tekct : anextpoHnsli // JlaHb : 35eKTpoHHO-OMOMMOTEUHass cuctema. — URL:
https://e.lanbook.com/book/69423 (mara oGpamenus: 10.03.2020). — Pexxum poctyma: ans
aBTOPH3. IT0JIb30BATEIIEH.

B) MeToan4eckne yKazaHus:

AnekceeB, [.B. BupryanpHsiii  1ab0paTOpHBII  NPakKTUKyM TI0  KypCy
«MatepuanoBenenue» : ydeOHoe mocobue / I'.B. Anekcee, N.M. bpunenko, C.A.
Bonorxanuna. — Cankr-Ilerepoypr : Jlanp, 2013. — 208 ¢. — ISBN 978-5-8114-1516-8. —
Tekcr : oanektpoHHbI // JlaHb : 3JeKkTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/38834 (mata o6pamenus: 10.03.2020). — Pexum gocryna: ajis
aBTOPU3. TOJIb30BATENIEH.

MeToanueckue yka3zaHus K JabOpaTOpHBIM paboTaMm:

1. Ememonmn A.H., Konmea H.B., [lerpouenko E.B. M3yuenne npuHIMnoB paboTsl
U ycTpoiicTBa Meramtorpapuieckoro mMukpockorna. Marautoropck: I'OY BIIO «MI'TVy,
2009.9c.

2. CasenwveBa P.H. Marepuanosenenue. JlabopatopHblii MpakTUKyM JJisi CTYACHTOB
nanpasnenuss 151000.62 «TexHonmormdyeckue MamuHbl W 00OpyAOBaHHE» Bcex GopMm
oOydenusi. — Marautoropck: MI'TY, 2015. 79 c.

3. Ememommn A.H., Komumesa H.B., Ilerpouenxo E.B., Kopauios B.JL
MakpocTpyKkTypa ctanu 1 MeTosl ee oneHkH. Marautoropek: 'OY BITIO «MI'TVY», 2007. 15
c.

r) [Iporpammuoe o6ecneuenue u UHTEepHET-pecypcehI:



IIporpammHoe ob0ecnieyeHue

Haumenosanue I1O Ne norosopa Cpok nercTBus JIMIEH3UU
771ip cBO0OOIHO 6eccpoyHo
Adobe Reader cBOOOHO 0eccpoyHO
DNEeKTPOHHBIE
IUIAKAaThI 11O K-278-11 oT SecopouHo
THACIUILINHE 15.07.2011
"MatepuanoBeICHHUE
DJIEKTPOHHBIE
[JIAKATHI 10
AUCLHIITHHE K-278-11 or GeccpouHo
"TexHoIOTHUA 15.07.2011
KOHCTPYKIIMOHHBIX
MaTepuaioB"

DNEeKTPOHHBIE K-227-12 or
?HaKaTH MOKYPCY |11 092012 0eccpovHO

MaTepuaioBeeHue
Epay3ep Mozilla CBOOOJTHO GeccpouHo
Firefox pacIpocTpaHsieMo
MS Office 2007 No 135 oT GeccpodHo
Professional 17.09.2007
Adobe Design K615-11  or
Premium CS 5.5 12.12.2011 06eccpodHo
Academic Edition T

IIpodeccnonanbublie 0a3bl JAHHBIX M HH(POPMAIIMOHHBIE CIIPABOYHBIEC CHCTEMBbI

HazBanue xkypca

CchUIKa

denepanpHOE roCyJIapCTBEHHOE
OIO/KETHOE yupexKIeHUE
«DenepanbHbII HHCTUTYT

URL: http://www1 fips.ru/

Nudopmannonnas cuctema - EnuHoe
OKHO _JIOCTYIa K HWH(OPMAIIMOHHBIM

URL: http://window.edu.ru/

[TouckoBast cucrema Akagemust Google
(Google Scholar)

URL: https://scholar.google.ru/

Hanuonanbuas
MH(OPMALIMOHHO-aHAIUTHYECKAs URL: https://elibrary.ru/project_risc.asp
cucteMa  — Poccuiickuii HHOCKC

OnekTpoHHas  0a3a  MEPUOJUYECKHUX
mymaauii  East  View  Information

https://dlib.eastview.com/

DONEeKTPOHHBIE PECYpPChl  OMOIMOTEKH
MI'TY um. I'.1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=r
u

9 MaTtepuajibHO-TeXHUYECKOEe o0ecnevueHue AU CIUIIMHBI (MOAYJIs)

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIMITIIMHBI BKJIIFOYACT:




Y4eOHble ayaUTOpPUM AJIs MPOBEICHUS 3aHITUN JIEKIMOHHOTO THIIA OCHAICHHBIC
MYJIbTUMEUITHBIE CPEICTBA XPaHEHHU s, IEpejaun U IPEICTaBICHUs HHPOpMAIIH.

VYueOHast ayAuTOpus I IPOBEJCHUS JTAO0OPAaTOPHBIX paboT:

JlabGoparopHble YCTAaHOBKHM, HW3MEPHUTENbHBIE MPUOOPHI U HUHCTPYMEHTHI IS
BBITIOJTHEHUS 1a00paTOPHBIX padoT:

— YcraHoBKa 10 TPOBECHUIO UCTIBITAHUN Ha U3THO.

— M3mepuTenbHBIA HHCTPYMEHT (MUKPOMETP, IITAHTCHIIUPKYIIh ).

— Otpe3Hble, NUTM(OBAIBHBIE U MTOJIMPOBAILHBIE KPYTH.

— Ob6opynoBaHue A TpaBiIeHUs NUTH(OB

— Mukpockonsl ontuueckue MUM-6, MUM-7.

— Komnekuun MuKpo- ¥ Makpounuii(oB YIJIEPOAUCTHIX M JISTUPOBAHHBIX CTaJed U
CILIaBOB, aJIb,OOMBI MUKPOCTPYKTYD.

— MatuHsl yHUBepCalbHbIC HCIIBITATEIbHBIE HA PACTSHKEHUE, CKATHE, CKPYyUYUBAHHE.

— [Ipubopsl 115 u3MepeHus TBepAoCcTH o metoaam bpunenns, Poksenia u Bukkepca.

— MukpoTtBepaomep.

— EMKoCTH U151 5KMJIKMX OXJIQXKTAIOIIUX CPe.

— Ileun Tepmuyeckue (KaMepHbIe, TPyOUaThIe I€YH ), COJSTHBIC BAHHBI.

Y4eOHble ayIuUTOPUU [UIsl TPOBENEHUS MPAKTUYECKUX 3aHATUN, TPYIIOBBIX U
WH/IMBUYaIBHBIX KOHCYJIBTAIMN, TEKYIIEro KOHTPOJIS M TPOMEKYTOUHOM aTTectanmu Jlocka,
MYJIbTUMEIUIHBINA IPOEKTOP, IKPaH

[Tomemenuss st camocTosATeNbHOM  paboTel  oOyuaromuxcs [lepcoHanbHbIC
KoMIibloTephl ¢ maketoM MS Office, BbIXOOM B MHTEPHET U C JOCTYIIOM B DJIEKTPOHHYIO
MH()OPMAMOHHYI0-00pa30BaTEIBHYIO CPely YHUBEPCHUTETA

[Tomemenue nans XpaHeHHsT U TPOMUIAKTHYECKOTO OOCTY>KMBaHUS y4eOHOro
obopymoBanuss  Creumaxu A XpaHEHUS  ydeOHO-HATJSAHBIX — mocoOuii |
y4e0HO-METOIUYECKON TOKYMEHTAIIIH.






IIpuaoxenne 1

6 YueOHO-MeTOANUYeCKOE 00ecTieYeHrne CAMOCTOATEIbHOI PadoThl 00y4arouXcst

Ilo JUCLUITIINHE ((MaH_II/IHOCTpOI/ITeJ'IBHBIe MaTCpHraJbD) NIPEAYCMOTPCHA ay AUTOPHAA U

BHEAy/IUTOPHAsl CaMOCTOSITENIbHAs padoTa 00ydaromuxcsl.

Ay,Z[I/ITOpHaH CaMOCTOsATCJIbHaA pa60Ta CTYACHTOB IpCAIoaaracTt p€i€cHUEC KOHTPOJIbHBIX

3a]a4 Ha MPAKTUYECKHX 3aHATHUAX U BHIIOJIHEHHE JTA00PaTOPHBIX padoT.

Pasnen/Tema
JIUCLIUILINHEI

Buja camocrosiTeabHOMI

padoThI

1.
MarepuanoBecHue
Kak Hayka. OOmme
CBEJICHUS 0
MarepHuaax.

[IpopaboTka TeopeTuueckoro (JIEKIMOHHOT0) Marepuana.lzydenue
JIOTIOJTHUTEIILHOTO MaTepHaa.

2.Ctpoenue u
CBOICTBA
MaTepuasoB

[TpopaboTka TeopeTHueckoro (JIEKLMOHHOr0) Marepuaia.l3ydyenue
JIONOJIHUTEIBHOIO MaTepUaa.

[TpopaGoTka METOAMYECKUX YyKa3aHUW K J1IaOOpaTOpHBIM padoTawm,
COCTaBJICHUE KOHCIIEKTa, IIOJATOTOBKA OTBETOB I10 KOHTPOJIbHBIM
BOIIPOCAM.

3. Kpucrammmzamus
pacriaBoB

[IpopaGoTka TeopeTHueckoro (JIGKIIMOHHOTO) MaTtepuana.l3yuenue
JIOTIOJTHUTEIBHOTO MaTepHaa.

[TpopaboTka METOJMUYECKUX YKa3aHUH K J1abopaTOpHBIM paboTam,
COCTaBJICHHME KOHCIIEKTa, IIOJTOTOBKA OTBETOB 110 KOHTPOJIbHBIM
BOIIpOCaM.

4. Hedopmarus wu

[IpopaboTka TeopeTuueckoro (JIEKIMOHHOTO) Marepuana.lzydenue

paspylieHue JIOTIOTHUTEIBHOTO MaTepuaa.

MaTepHaoB. [TpopaboTka METOAMUYECKUX YKa3aHUH K J1abopaTOpHBIM paboTam,
MexaHnuecKue  M|COCTaBJIEHME KOHCMEKTa, IOJTrOTOBKAa OTBETOB I10 KOHTPOJIBHBIM
¢duznueckue BOIIPOCAM.

CBOMCTBA.

5. Huarpammsl | [IpopaboTka TeopeTnyeckoro (JeKIHOHHOro) Matepuana.l3yuyenue
COCTOSIHUSI,  THIIbI|TOTIOJHUTEILHOTO MaTepHarna.

CTPYKTYp [IpopaboTka METOMWYECKHX YKa3aHWM K Ja0OpaTOpHBIM paboTam,
MaTepHaoB COCTaBJIEHHE KOHCIEKTa, MOJArOTOBKA OTBETOB I10 KOHTPOJIbHBIM

BOIIPOCAM.

6. CruiaBbl CHCTEMBI
KEJIe30-yTIepo.T

[TpopaboTka TeopeTHueckoro (JIEKIMOHHOT0) Marepuaia.l3ydyenue
JIOTIOJTHUTEIBHOTO MaTepHasa.

[TpopaGoTka MeTOAMYECKHUX YKa3aHUW K JabOpaTOpHBIM paboTawm,
COCTaBJIEHHME KOHCIIEKTa, ITOJATOTOBKA OTBETOB IO KOHTPOJIbHBIM

BOIIpOCaM.
7. Yrunepoaucras|[IpopaboTka TeopeTudeckoro (JIEKIIMOHHOTO) Marepuana. M3ydeHue
CTallb JOTIOTHUTEIIFHOTO MaTepuara.

[TpopaboTka METOAMUYECKUX YKa3aHWW K J1adOpaTOpHBIM paboTam,




COCTAaBJICHHUC KOHCIICKTA, IOATOTOBKA OTBCTOB II0 KOHTPOJIbHBIM

BOIIPOCAM.
8. dazosble|[IpopaboTka TEOpeTHUECKOTO (JIEKLIMOHHOTO) MaTepuaina. M3yuenue
HpeBpaIICHUS B|IOTIOJIHUTEIFHOTO MaTepHaJa.

xene3oyrieponuct |[IpopaboTka MeToaMdecknX yKazaHMH K J1IaOOpaTOpHBIM paboTaMm,

bIX CIlJIaBax

COCTaBJICHUEC KOHCIICKTA, IIOATOTOBKa OTBCTOB II0 KOHTPOJBHBIM
BOIIpOCaMm.

9. Tepmuueckas u
XUMHKO-TCPMHUYCCK
ast obOpaboTka

CTaJIEU U CILIaBOB

[TpopaGoTka TeopeTHuecKoro (JIEKIMOHHOr0) MaTtepuana. M3yueHue
JONOJHUTEIBHOTO MaTepuana.

[TpopaboTka METOAMYECKUX YKa3aHWW K J1abopaTOpHBIM paboTam,
COCTaBJICHHE KOHCIEKTa, IOJArOTOBKA OTBETOB I10 KOHTPOJIbHBIM

BOIIPOCaM.
10. Crpykrypa,|[IpopaboTka TeopeTnueckoro (JIEKIMOHHOTO) MaTepuaina. M3yueHue
CBOIiCTBa U | IONIOJIHUTENILHOTO MaTepuania.

npUMEHEHHE [TpopaboTka METOAMYECKUX YKa3aHWW K J1adOpaTOpHBIM paboTam,
JICTUPOBAHHBIX COCTAaBJICHUC KOHCIICKTA, IIOATOTOBKA OTBCTOB II0 KOHTPOJIbHBIM
cTajneu BOIIPOCAM.

11. Cmuassl | [IpopaboTka TeopeTnyeckoro (JEKIMOHHOTO) Marepuana. M3ydenue

OBCTHBIX MCTAJ1JIOB

JOTIOTHUTEILHOTO MaTepuara.
[TpopaboTka METOAMYECKUX YKa3aHUU K JaOOpaTopHBIM paboTawm,
COCTaBJICHHME KOHCIIEKTa, IOATOTOBKA OTBETOB IO KOHTPOJIBHBIM

BOIIpOCaMm.

12.
KOMITO3HUIIMOHHBIE,

[Topomxkossie,

amop(¢HbIe
MaTepuabl

[IpopaboTka TeopeTnyeckoro (JEKIMOHHOTO) Marepuana. M3ydenue
JIOTIOTHUTEIBHOTO MaTepuaa.

[TpopaGoTka METOAMYECKHUX YyKa3aHUW K JabopaTOpHBIM padoTawm,
COCTaBJICHHE KOHCIEKTa, IOJArOTOBKA OTBETOB I10 KOHTPOJBHBIM
BOIIPOCAM.

13.
Hemerannuueckue
MaTepHuaIbl

[TpopaboTka TeopeTHuecKoro (JIEKIMOHHOTO) MaTepuaina. M3yueHue
JIOTIOJIHUTEILHOTO MaTepHaa.

14.
TEXHOJIOTHH

OCHOBBI

MaTepuasoB

[IpopaboTka TeopeThyeckoro (JIEKIMOHHOT0) Marepuaina. M3ydenue
JIOTIOJTHUTEIIFHOTO MaTepHaa.

Bonpoch! /151 NOATOTOBKH K KOHTPOJIbHO# padoTe

Nk —

Yro u3ydaer marepuanoBecHue?

UeM OTIMYAIOTCS KPUCTAJUIMYECKUE Tesla OT aMOp(HBIX Ten?

YeM 0TIMYAIOTCS KPUBBIE OXJIAXKICHHUS KPUCTAIUIMYECKOT0 M aMOp(HOTO Tena?
Kakne Marepuansl Ha3bIBatOT KPUCTATUIMYECKUMU?

B yem 0coOeHHOCTh CTPOEHUS KPUCTAIUIMYECKUX MaTepHuaIoB?

Kaxue marepuaibl Ha3pIBatOT aMOpPHBIMU?

YeM 00BsICHSACTCS 3aKOHOMEPHOE YIOPSAA0UEHHOE PACIOI0KEHHE aTOMOB B

KPUCTAJUIMYECKON perieTke?

Uro Takoe OMMKHUYN U TATBHHA MTOPSTOK?




9.

10.
1.

12.
13.
14.
15.
16.
17.

18

19.
20.
21.

22.

23

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35

36.
37.
38.
39.
40.

41

42.
43.
44.
45.
46.
47.
48.
49.
50.

51

Kaxkoit mopsiiok xapakTepeH IJis AKUIKOCTEH: OJIMKHUN WU TaTbHUAMA?

Kaxoii nops10k XxapakTepeH Ui KpUCTAJJIOB: OJV>KHUNA WM JAIbHUN?

OOBbscHUTE TOHATHS: KpUCTAITIMNYECKAsl pelleTKa, KpucTaiorpaguueckas miocKoCTb,
KpHUcTayuorpaduyeckoe HarpaBJieHHE.

UTo Ha3BIBAIOT KPUCTATUIMYECKON PELIECTKOM?

UYro Takoe anemMeHTapHas siueiika? Kakumu napameTpaMu OHa ONMChIBAaeTCs?

Kaxkue Tumpl KpucTamsimyecKux peleTok BamMm U3BeCTHbI? OXapakTepU3ynuTe ux.

Uewm pemerka OLIK otnnuaercs ot pemerku ['LIK?

UTo Ha3bIBalOT KOOPAWHALMOHHBIM YHCIIOM?

[Toyemy KpHUCTAIIMYECKHE PEIIETKH METANIOB HA3bIBAIOT IJIOTHOYAKOBAHHBIMU ?

. B uem cymocTh nomumopduzma?

Yro Takoe nmosuMopgHOe npeBpanieHue?

Kaxue marepuaiibl Ha3pIBaIOT MOTUMOPPHBIMU?

Kenezo B 3aBucuMocTH oT TemrepaTypsl MoxkeT uMeThb i OLIK, wmm 'K pemetky. Kak
Ha3bIBaeTCs 3TO siBJIeHHUE??

Urto Takoe aHu30TpOMHS?

. KakoBa nmpuunHa aHu3oTponuu?

[Toyemy MoAMKpUCTATIINYECKHE MATEPUATIBI SIBIISIOTCS KBa3UU30TPOITHBIMU ?

[Touemy MOHOKpHUCTAIBI ABJISAIOTCS AHU30TPOIHBIMU MaTepHaIaMU?

[Touemy amopdHBIE TeNa ABISIOTCS UCTHHHO U30TPOITHBIMU ?

Kaxkoit maTepual Ha3pIBatOT UCTUHHO U30TPOIHBIM, KBa3UU30TPOIHBIM?

Ha3zoBuTte oCHOBHBIE CBOICTBAa METAJUIOB. UeM OOBICHIIOTCS OCOOBIE CBOWCTBA METAIUIOB?
B ueM cymHOCTh METAIIMYECKOM CBS3H.

Kak xnaccupummpyroT HeCOBEpIICHCTBA KPUCTATUIMYECKOTO CTPOCHHUS?
Oxapakrepusyiite ToueuHble 1e(heKThl KPUCTAIUTMYECKOTO CTPOCHHUS.

Kaxkue HecoBepIiieHCTBA KPUCTAUIMUECKOTO CTPOSHUS HA3bIBAIOT TOUCYHBIMH U TTOYEMY?
Uto co6oii mpeacTaBiIsaIOT TOYeUHbIe 1e(eKThI?

UYro co6oii mpencTaBiIsOT BaKaHCUU U aTOMBI BHEJpEHUA?

. Kakyto ponb urpatot Toueunsle q1eeKThl B KPUCTAUIMYECKUX MaTepranax?

Kaxkue HecoBepiieHCTBa KPUCTAIUIMUECKOTO CTPOSHUS HA3bIBAIOT JINHEMHBIMU U TTOYEMY ?
K xaxomy Tumny aeeKToB OTHOCST JUCIOKAIIUN?

Yro coboif mpeAcTaBIsIOT AUCTOKAUH?

Yro takoe quciaokanun? Kakue ObIBAIOT JUCIOKAIIUN?

KaxkoBa ponb qucnokaruii B kpucramiax?

. UTo Ha3BIBAIOT IPAHUIIAMU 3€PEH, TPaHUIIaMU CyO3epeH?

Uewm oTnuyaroTcs rpaHUIlbl 36PEeH U TPAHUIIBI CyO3epeH?

Kakyto posib UrparoT rpaHulibl 3€peH B KpUCTaLIax?

Jli1g yero He0O6XO0AUMO HCCIIEA0BATh MaTEpPUAIbl?

UTto Ha3bIBatOT TOHKOM CTpyKTypoit? Kak oHa uzyqaercs?

UYrto Ha3pIBatOT MUKPOCTPYKTYpoi1? Kak oHa n3yuaercs?

UTto Ha3bIBatOT MaKpoCTpyKTypoil? Kak oHa uzyuaercs?

OxapakTepu3yiTe MaKpOCKOMTUYECKUE METOIbI aHATTN3a METAJIIOB.

JlaiiTe XapakTepUCTUKY MUKPOCKOIIMUYECKOMY METOAY MCCIEAOBAHUS METAILIOB.
JlaiiTe XapaKTepUCTUKY IEKTPOHHO-MUKPOCKOITMYECKUM METO/IaM UCCIIEIOBaHUS
METaJUIOB.

. JlaiiTe XapakTepuCTUKY KOJMUYECTBEHHOT'O METOa UCCIICIOBAHUS METAJIJIOB.



OueHoYHBIE CpPeICTBA MPOBEAEHUS POMEKYTOUHOM aTTecTAlNU

[Mpuioxenne 2

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLEHOYHbIE CPEACTBA /ISl IPOBEACHUA MPOMEKYTOUYHON aTTecTAlNM:

CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yabTaTbl O0yUeHUs

O1eHOYHEIE cpe€acTBa

OIIK-1 Cnoco0eH NPpUMEHATH eCTeCTBEHHOHAYYHbIE U 001leHHKeHEePHbIe 3HAHUS, METOAbl MATEMATHYECKOI0 AHAJIM3Aa U MO/1eJIUPOBAHNS B
npodeccHOHAILHOM 1esITeJIbHOCTH

OIIK-1.1

Pemaer cranaapTHbie npodeccuoHanbHbIe
3aJla4M ¢ IPUMEHEHUEM OOIEMH)KEHEPHBIX
3HAHUU

Teopemuqecmte 60Nnpocsvl

NN DN A W=

e ]

10

11
12
13
14
15
16
17
18

CrpyKTypa u cBOWCTBa MaTepruaioB. AMOP(HOE ¥ KPUCTAUINIECKOE COCTOSIHIE MaTepuaia.
MeToabl H3y4eHUs CTPYKTYpBl MaTepHajoB.

Kpucrannnueckas pemerka. OCHOBHBIE THITBI PEIICTOK METAJIIOB.

[Monumopdusm. [oaumopdHbie npeBpaiieHus.

JledeKThI KpUCTATUINIECKOTO CTPOCHHUS.

AHu30TpOIHS.

OHepreTudyeckue yCIOBHMA  KpPUCTAJUIM3AIMH. BIusHME CKOpPOCTH  OXJIQXICHHS Ha
KPHCTaJIH3ALHIO.

Mexanu3m kpuctammsanun. [lapameTps! kpucTalIU3aLkn.

I'omorenHoe (camMONpOW3BOJIBbHOE) OOpa3oBaHME LEHTPOB KpHCTauM3anuu. Kpurnueckuit
3apOJIbIIL.

I'ereporennoe (HecaMoInpoU3BOJIBLHOE) obpazoBaHue LIEHTPOB KpHUCTaNIU3aHU.
MomudunrpoBaHue.

JeHapuTHas KpucTaaiau3anus.

Kpucranmnueckue 30HbI CIUTKA. Y cajka.

Bu bl tukBanun.

Buns! nedopmarnmn. MexaHu3M IIacTHIECKoil [edopmanny.

Haknen npu mractudeckoit gedopmarui. Posb quciokanuii B ynmpouHEeHUH.

Pa3pymenue meranios.

MexaHnuecKkie CBOMCTBA METANIIOB.

MexaHnuecKie XapaKTepUCTUKH, ONpeesieMble TP UCTIBITAHUU Ha PACTSDKEHUE.




CtpyKTypHBII
DIIEMEHT
KOMIIETEeHIIUH

[Tnaaupyemble pe3yabTaThl O0yUeHUs

OneHouHble CpeacTBa

19
20

21
22

23

TBeprocTh U criocoObl €e ONpeIeIeHHsI.

MexaHn4ecKHe XapaKTEPHUCTHKHU, ONpeneNsieMble NMPH IUHAMHYECKUX HCHBITaHHUAX (yZapHas
BSI3KOCTh, TEMIIEPATypa XJIaJHOIOMKOCTH).

KoHcTpykTHBHAs MPOYHOCTS.

Knaccngukamnmst, MapKHpoBKa W MPUMEHEHHE CEPHIX YYyTYHOB (JIUTEHHBIH, BBICOKOIIPOYHBIM,
KOBKUH, OTOCIICHHBIH, aHTH()PUKITHOHHEIH).

Kiraccudukanms, MapkMpoBKa 1 IPUMEHEHUE YTIIIEPOJUCTHIX cTajlel (0OBIKHOBEHHOTI'O Ka4eCTBa,
KaueCTBEHHOUW KOHCTPYKIMOHHON, MHCTPYMEHTAJIbHOM).

Bupmyanvnvie nabopamopnuie pabomoi

1
2
3

OnpeneneHue TBEPAOCTH
Omnpenenenne GU3NKO -MEXaHMYECKUX CBOMCTB CILIaBOB
[IpoBeneHNEe TEPMUYECKO 00pabOTKH CILIABOB

OIIK-1.2

[TpumMeHsieT MeTo bl MOJETUPOBAHUS U
MaTeMaTHYeCKOro aHaJIN3a Il PELIeHUs 3a1a4
B IPO(eCCHOHATIBHOMN 1EATEIbHOCTH

Teopemuqecmte 80NpPOCHL

wn A W -

N300pa3uth nonHyto Gpa3oByio nuarpaMmy (C TBOMHBIMU JIMHUSIMH)

XapakTepucTHKa KOMIIOHEHTOB U (a3 CHCTEMBI

[TpeBpamenus B cTasx, OSIBIX U CEPBIX TyTyHAX

OCHOBHBIE CTPYKTYPHI CTalIH, OEJI0r0 U CEPOTO YyTyHOB

PaccmoTpeTh KpucTauM3anuio U (GOPMHUPOBAHHE CTPYKTYPHI JIIOOOTO CIIaBa (TEXHHYECKOTO
’KeJesa, J10- , 3a- U IBTEKTOMAHOH CTany, 10- ,3a- M IBTEKTHYECKOro OJIOro 4yryHa, ceporo
YyTryHa ¢ INITACTUHYATHIM IpaduTOM)

CBsI3b MEX]ly CTPYKTYPOIl U CBOWCTBaMH CEPBIX YYT'YHOB.

3a0anus na pewenue 3a0au uz nPogeccuonaIbHOU 0061aCmU, KOMIIEKCHbIE 3A0AHUS

Ha omnpenenenne ¢pu3nKo-MeXaHUIECKHUX CBOMCTB MaTepPHaoB.
[Tox6op MaTepuanoB i pa3IUYHBIX KOHCTPYKIMU M YCIOBHH 3KCIUTyaTallun




0) Ilopsinoxk mnpoBedeHUs] TNPOMEKYTOYHON AaTTecTallUU, I[OKA3aTeJM M KPUTEPHHU
OLlCHUBAHMUSL:

[IpomexxyTouHast aTTecTanus Mo JUCHUIUINHE «MalIMHOCTPOUTEIbHBIE MaTepUAIbD) BKIIIOUACT
TEOPETUYECKHE BOTPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YUaIOIMMUCS 3HAHUMN, 1
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMHUPOBAHHOCTH YMEHUH W BIaJCHUM,
IpOBOIUTCA B (hOpME IK3aMeHa.

DK3aMeH M0 JaHHOM TUCIUIUIMHE IPOBOJUTCS B YCTHOM (hopMe 1O 3K3aMEHALMOHHBIM OHJIeTaM,
KQKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO IPAKTHUECKOE 3aJJaHHE.

Iloxa3zarenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydaroluiicss JEMOHCTPHUPYET BBICOKHUN YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMAaTHUecKoe M TIyOOKoe 3HaHue
y4eOHOro MaTepuaina, CBOOOJHO BBHINONHSET MPAKTUYECKUE 3aJaHHs, CBOOOJHO OIEpHpYyeT
3HAHUSIMU, YMEHUSMHU, TPUMEHSET UX B CUTYAIHSIX IMOBBIIIICHHOW CIIOKHOCTH.

— Ha OILEHKY «xopomo» (4 Oamna) — oOydarolmuiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(hOpMUPOBAHHOCTU KOMIIETCHIIMI: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIbHBIE OIMOKH, HETOUHOCTH, 3aTPYIHEHUS ITPH AHAIMTUYECKUX OTIepallUsIX, IEPEHOCE
3HAHUW U YMEHHI Ha HOBbIE, HECTAaHAAPTHBIE CUTYAIIHH.

— Ha OLIEHKY «YIOBJIETBOPHMTEJbHO» (3 Oayia) — oOyyarouuiicss 1€MOHCTPUPYET MOPOTOBBIi
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJBHBIX MEPOIPHITHHA JOITYyCKAIOTCS
OIIMOKH, MPOSBIAETCS OTCYTCTBUE OTIEIbHBIX 3HAHUM, YMEHMH, HaBBIKOB, OOydarouuics
HCIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYAHCHUA IIPU ONCPHUPOBAHUN 3HAHUAMHU U YMCHHAMU IIPU UX
IepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «HEeY/I0BJIETBOPHUTEJbHO» (2 Oamia) — oOydaromuiics AeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTuuecKoro MaTepuara, I0IMyCcKaeT CyleCTBeHHbIEC OIMOKH, HE MOXKET MOKa3aTh
UHTEJUIEKTyaJIbHblE HABBIKU PEIIEHUS MPOCTHIX 3aau.

— Ha OLICHKY «HeYJA0BJEeTBOPUTEIbHO» (1 6ain) — o0ydJaromuiicss He MOXKET MoKa3aTh 3HAHUS Ha
YPOBHE BOCITPOU3BEICHUS U OOBSICHEHUSI MH(POPMAILIUK, HE MOXKET MOKa3aTh UHTEIJICKTyaIbHbIC
HaBBIKM PEUIEHUS MIPOCTHIX 3a4au.



