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1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

enp mpenonaBaHus AUCHMILIUHBI «DP(EKTUBHBIE METOIbl BBISBICHHS M aHAIHM3a
CTPYKTYpbI 1 CBOWCTB METAJIJIOB M CILJIABOBY - SIBJSETCS MOJIY4YEHHE 3HAHHUI MO COBPEMEHHBIM
METO/IaM aHaJIn3a CTPYKTYPhI U CBOMCTB METAJIIOB.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucrumiria D¢hQeKTUBHBIE METOIbI BBISIBICHUS W aHAIM3a CTPYKTYpbl U CBOWCTB
METAJIOB W CIUIABOB BXOJUT B BapHATUBHYIO 4YacTh Y4eOHOro TIUIaHa 00pa3oBaTeIbHOU
POrPaMMBI.

I[HSI HU3YUCHUA JUCHUITIIIMHBI HeO6XOIII/IMBI 3HAaHUA (YMCHI/HI, BJIaZ[eHI/ISI),
c(hOpMHUPOBAHHBIC B PE3yJIbTATE U3YUCHHS TUCIUTUTUH/ TIPAKTHK:

Teopwst 1 TEXHOJIOTHYECKHE OCHOBBI CBAPOYHBIX MPOIIECCOB

MaremaTiuuecKie METOIbI B UHKEHEPHH

Teopust 1 0CHOBBI pa3pabOTKN HOBBIX CBAPOUYHBIX MATEPHAIIOB

CrenuaibHbIe METO/IbI CBAPKU

COBpeMeHHBIe MCTO/bI OITUCAHUA U aHaJIn3a MCTaJlJIa CBApHBIX COGZII/IHCHI/If/'I

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOIMMBI IS U3YUCHHS TUCIIUTUINH/TIPAKTHK:

HoBble KOHCTPYKIIMOHHBIE MAaTE€pUaIbI

Hay4Hno-uccienoBaresnbckas padora

Teopwust 1 OCHOBBI POSKTHUPOBAHHKSI CBAPOUHOTO 000PYAOBAHHUS

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pe3ynbraTe ocBoeHUS MUCHUIUIMHBI (MOAYs) «(hdEeKTUBHBIE METObI BBISBICHUS U
aHaJM3a CTPYKTYpbl M CBOMCTB METaVIOB U CIUIaBOB» OOydarolIUMCs [OJDKEH o0Janarh
CJIEYIOIIMMHU KOMIIETEHIUSIMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIINH

OK-5 cnocoGHOCThIO MoTydaTh 1 00padaThIBaTh HH(OPMAIIHIO U3 PA3JIMYHBIX HICTOUHUKOB C
UCTIOJIF30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH, TPAMEHSTh PUKIIATHBIE
IpOTrpaMMHBIE CPEACTBA IPU PELICHUU MPAKTUUYECKUX BOIPOCOB C UCIOIb30BAHUEM
MEPCOHATBHBIX KOMITBIOTEPOB C MMPHUMEHEHUEM ITPOTPAMMHBIX CPEICTB OOMIETO U CIIEIUATEHOTO
Ha3HAuYEHUs B TOM YHCJIE B PEKUME YAAJICHHOTO JJOCTYIa

3HaThb Mertoab! 06paboTku MHOPMAIMK ITPU aHATIN3€ CTPYKTYPhl MeTaslia

YMers [IpoBONTH aHAIN3 CTPYKTYPHI U CBOMCTB METAJUIOB C UCIIOJIb30BAHUEM
COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUI

Brnanets HappikaMu HCIIOJIB30BaHUS COBPCMCHHBIX NIPOIrpaMMHBIX CPCACTB,
MMO3BOJIAIOIUX MOJACINPOBATH CBOMCTBa METAJIJIOB 1 CIIJIABOB

OIIK-1 cmocoOHOCTRIO (I)OpMy.l'II/IpOBaTB LEJIA U 3a1a4r UCCIICAOBAHUA, BBIABJIATH IPUOPUTCTELL
peuiCHus 3a1a4, BLI6HpaTB " CO3JaBaTb KPUTCPHUU OLICHKU

3HaTb HCJ’II/I U 3aJla4i MPpOBOAUMBIX HCCJIeIOBaHUM

YMers Br16upaTs He00X01MMYI0 HH(OPMALIUIO B TOM YHCIIE U 111 CTATUCTHYECKOM
OLIEHKH IIpU aHAJIM3€ CTPYKTYphl MeTajia

Bnanetn Hasikamu ipoBeieHUs HCCIIEIOBATENHCKON paOOThI

[TK-8 criocoGHOCThIO OpraHu30BaTh M MPOBOIUTH HAYUYHbIE UCCIIE0BAHNUS, CBS3aHHBIE C
pa3pabOTKOM MPOEKTOB U MPOrPaMM, IPOBOAUTE PAOOTHI IO CTAHAAPTH3AIMH TEXHUUECKUX
CpPEZCTB, CHCTEM, ITPOLIECCOB, 000PYIOBaHMSI U MaTepPHAJIOB

3HaTh Meroas! IpOBEACHNS HAYYHBIX UCCIEA0BAHUN




VYmeTb

Pa3pabaTbiBaTh MaTEMaTHUUECKHE MOJIEIH JIsl aHAJIN3a CTPYKTYphI MeTaia

Bnanets

HaBbpikamu co3naHus mporpaMM, Ha OCHOBE MAaTEMaTUYECKUX MOJEICH,
IIO3BOJIIOIIMX IIPOU3BOAUTH OLICHKY CTPYKTYPBI M CBOMCTB METAJNIOB U
CILIIaBOB

[TK-13 crmocoOHOCTBIO TPUMEHSTH HOBBIE COBPEMEHHBIE METO/BI pa3pabOTKH TEXHOIOTHUECKUX
IIPOLIECCOB U3TOTOBIICHUS U3/IENIUN U 00BEKTOB B chepe npodeccuoHaNbHON AEITETbHOCTH C

OnpeaACIICHUEM PALIMOHAJIBHBIX TCXHOJIOTHYCCKUX PCIKUMOB pa6OTLI CIICIaJIbHOI O
O60py,I[OBaHI/I${ B MAallIMHOCTPOCHUHU

3HaTh

CoBpeMeHHbIE METO/1bI, TO3BOJISIOLIME TPOU3BOANTH OLIEHKY U aHAIU3
CTPYKTYpPBI U CBOMCTB METAJJIOB

YMeTn

[IpuMeHTh COBPEMEHHBIE MATEMAaTUYECKUE MOJCIIN Ha MIPAKTUKE VIS
OLICHKH U aHaJI13a CTPYKTYPBI U CBOKMCTB METAILJIOB

Bnaners

HaBpikaMu HMCIIOIB30BaHUS O60py,Z[OBaHI/I$I n BLI60pa paulrOHaJIbHBIX
PEKUMOB €T0 UCIIOJIB30BaHUA IJIA OUCHKH U aHaJIn3a CTPYKTYPHBI 1 CBOICTB
MCTaJ1JI0OB

4. CTpyKTypa, 00b€M U coep:kaHue TUCHUILIMHBI (MOIYJIs)
OO0mast TpyI0eMKOCTh JUCIMILTAHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacos, B TOM

YHUCJIIC:

— KOHTaKTHas pabora — 32,1 akaj. 4acoB:
— ayIUTOpHas — 32 aKaJl. 4acoB;
— paeayautopHas — 0,1 akan. yacos

— caMmocTosTeabHas paboTta — 75,9 akaj. 4acos;

dopma aTTecTaluy - 3a4ET C OLUEHKOMN

AynutopHas
KOHTaKTHast paboTa
(B akan. yacax)

dopma TeKyIero
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1. Pazgen 1
1.1 Meronsl ucciienOBaHUA
CTPYKTYpel ¥ CBOWCTB
PYKTYp W3zyuenne
METAJUIOB U CIUIaBOB HTeDATVDLL
1.2. Craructuueckas PaTyYpHL,
MOJrOTOBKA
o0OpaboTka pE3yIbTaTOB .
- KOHCIIEKTa, VYcrHblit ompoc.
13 PerpeccronHslii| 2 83U | 19 JloKIIana, 3amura OK-5, OIIK-1,
a;la.nm MPe3eHTANNN WIIH MPAKTHIECKUX TIK-8, T1K-13
14 T'paduueckoe pegepara. pagor.
ITogroroBka k
Mpe/ICTaBICHHE
o N MPaKTUICCKUM
pacrpeneneHuil ciryqaiHbIX
paboTam.
BEIMYMH W  B3aMMOCBS3H
MEXTy HUIMHU
Wroro no pazaeny 8/31 | 19

2. Pasznen 2




2.1 Meramnorpadus Uzyuenue
2.2. OCHOBHBIE METOXBI JUTEPATYPBI,
KOJIMYECTBEHHOM MOJArOTOBKA
MeTtayuiorpapuu KOHCIIEKTA,
. Koncnexr,
2.3. ®pakranbHbIi aHAIH3 B JIOKJIa/a, OK-5, OIIK-1,
8/31 19 JOKJIaI,
METaJIJIOBEICHUU [pe3eHTAlUU WU TIK-8, IIK-13
Mpe3eHTaLusl.
2.4, CucremaTuszanus pedepara.
CTPYKTYPHI c IToaroroBka K
TeOMETPUUYECKON TOYKH MPaKTHICCKUM
3peHHs paboram.
HUroro no pazaeny 831 | 19
3. Paznen 3
Wzyuenne
3.1 MexaHu4eckue
JUTEPATYPHI,
UCTIBITAHUS] MATEPUAJIOB
[IOITOTOBKA
3.2. Hcneitanus Ha
ACTSDKEHUE KOHCTICKTa, Koncnekr
g 3 JuHaMudaeckue 8/31 19 floldiana, JTOKJIA, ’ OK-5, OIIK-1,
" MPE3CeHTALUH UK ’ TIK-8, I1K-13
HCIBITaHUS Ha u3rud etbepara Mpe3eHTaLusl.
00pasIoB ¢ HaAPE30M pepepara.
ITogroroska k
3.4. TlepBuunas
MPaKTHIECKUM
PEKPUCTAIUTU3AIIHS
paboram.
HWroro no pazaeny 8/31 | 19
4, Paznen 4
4.1 PeHTreHOCTPYKTYPHBIH
PYKTYP Nzyuenne
anams JIUTEPATYPHL
4.2. DNeKTpOHHAS PATYPEL,
IOJArOTOBKA
MHKPOCKOITHSI .
KOHCIIEKTa, VYeTHBIN onpoc.
4.3. AHann3 XHMHUYECKOTO
JIoOKJIaaa, amura OK-5, OIIK-1,
cocraBa MTOBEPXHOCTH 8/11 | 18,9
Mpe3eHTALNN WIN MPaKTHUECKUX TIK-8, I1K-13
MmeroxoM Oxe-
N pedepara. pabor.
AIIEKTPOHHOM
TToaroroBka k
CHEKTPOCKOTINU HPAKTHYCCKIM
4.4, nbdepeHIInanbLHBIN
i\ @‘11 PEHIL paboTam.
TEPMUYECKUI aHAN3
HWroro no pazneny 8/11 | 18,9
Hroro 3a cemectp 32/101 | 75,9 3a4eT ¢ OLEHKOMI
OK-5,0IIK-
Hroro no aucnumninuze 32/101 | 75,9 3a4eT ¢ OLEHKOMI ’
et H 1,11K-8,1TK-13

5 Oopa3oBaTe/ibHbI€ TEXHOJOTUH

B xone peanu3zanuu BUI0B yueOHOM pabOTHI B KaueCTBE 00pa30BaTEIbHBIX TEXHOIOTHI
B IIPETIOJaBAHUH JAHHOW AUCIUIUIMHBI UCIIOJIb3YIOTCS:

TpanunmronHbIe 00pa30BaTEIbHBIC TEXHOJIOTHH:

- uH(pOpMaIOHHBIE

- I O3HAKOMJICHUA CO CTaHAapTaMu,

MEPUONYECKON TUTEPATYypOr IO TEMaM JTUCIUTLIAHBI.
HNHTepakTUBHBIE TEXHOJIOTUU

- BApUATUBHBIN OIPOC;

- JUCKYCCHUH,

- YCTHBIN OIIPOC;

- COBMECTHasl paboTa B MaJIbIX rpymnmnax (MOArpymmax).

CIIPAaBOYHOM W




WNHudpopMannoHHO-KOMMYHHUKALIMOHHBIE o0Opa3oBaTeNbHbIC TEXHOJIOTUH -
OPUMEHSIOTCS. A O3HAKOMJIGHHS €O CTaHJapTaMM, YTEHHs DJIEKTPOHHBIX Y4EOHUKOB,
CIIPaBOYHOM M NEPUOJUYECKOM JIMTEPAaTypbl IO TE€MaM JUCLUILIMHBI IIPU BBIIOJHEHUH
CaMOCTOSITENIbHON paboTBhI.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4yaroIMXCcst
IIpencraBneno B npuiioxeHu 1.

7 OueHoYHbIE CPeCTBA JISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOnMYeckoe W HHPOPMANMOHHOE o0ecrevyeHUue TUCHUIIIHHBI

a) OcHoBHas1 IMTEpPaTypa:

1. 3emckos, 0. II. MarepuanoBencuue: ydebnoe mocobue / 1O. II. 3emckoB. —
Cankr-IlerepOypr: Jlanp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. — TekcrT:
9JIEKTPOHHBIH // Jlans: ANIEKTPOHHO-OMOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/113910 (xara obpamenus: 03.10.2020). — Pexum moctyma: mais
aBTOPU3. I10JIb30BATEIIECH.

2. MeramioBenenue B cBapke: yueoHoe nocodue / A. b. Corukos, /1. B. Tepentnes, C.
B. Muxaitmunpeia, M. A. llekmees. - Marautoropck: MI'TVY, 2015. - 76 c.: un., Tadiu. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=899.pdf&show=dcatalogues/1/111
8835/899.pdf&view=true (mata ooOpamenus: 04.10.2019). - MakpooObekr. - Tekcr:
anekTpoHHBIH. - ISBN 978-5-9967-0633-4.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. OBunnHuKOB, B. B. MeraioBenenue: yueOnuk / B. B. OBunHHHKOB. — MoOCKBa:
OOPYM: UHOPA-M, 2020. — 320 ¢. — (Cpennee npodeccuonansHoe odpaszoanue). - ISBN
978-5-8199-0867-9. - Tekcr: AJIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1081630  (mara o6pamenus: 03.10.2020). — Pexum
A0CTYyIIa: 11O ITOATINCKE.

2. Jlaxtun, FO. M. OcHoBbl MeTaiuioBeeHus: yueOnuk / FO.M. Jlaxtun. — Mocksa:
NHOPA-M, 2020. — 272 c. — (Cpennee mnpodeccroHaiibHoe oOpazoBanue). - ISBN
978-5-16-004714-0. - Texkcr: JJIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1088374  (mara oo6pamienus: 03.10.2020). — Pexum
A0CTYyIIa: 11O IMMOAIINCKE.

B) MeToanyeckne yKazaHus:

1. Ememommn, A. H. MeramioBenenne u  TepMuyeckas  oOpaboTka.
CrnoBapb-CIIpaBOYHUK TEPMHUHOB HAa PYCCKOM, QHTIMICKOM M HEMEIIKOM SI3bIKaxX: yueOHoe
nocobue / A. H. Ememomus, E. B. Iletpouenko, O. C. Monoukosa ; MI'TY. - MarHuToropck:
MITY, 2015. - 1 AIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1443.pdf&show=dcatalogues/1/11
23964/1443.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - TekcT:
JJIEKTPOHHBIN.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanwue [10 Ne norosopa Cpoxk JIeHCTBHS JIUIICH3UH
MS Off_lce 2007 Ne 135 o1 17.09.2007 O6eccpouHO
Professional



https://e.lanbook.com/book/113910
https://magtu.informsystema.ru/uploader/fileUpload?name=899.pdf&show=dcatalogues/1/1118835/899.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=899.pdf&show=dcatalogues/1/1118835/899.pdf&view=true
https://znanium.com/catalog/product/1081630
https://znanium.com/catalog/product/1088374

MS Windows 7

Professional (asst 1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

7Zip CcBOOOIHO pacIpoCcTpaHIeMOe OCCCPOUHO
GIMP CBOOOJIHO pacupocTpaHsIeMoe 0ECCPOUHO
FAR Manager CcBOOOIHO pacIpoCTpaHIeMOe OCCCPOUHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbIC CUCTEMBI

HasBanue xypca CchlIKa

ITouckoBass cucrema Axagemus Google

(Google Scholar) URL.: https://scholar.google.ru/

denepanbHOe TOCYJAPCTBEHHOE OOKETHOE
yUpEKICHUE «Denepanbupii  uacruryt|URL: http://wwwl. fips.ru/
HPOMBILIJIEHHONW COOCTBEHHOCTH

HanmmonanpHas

HHPOPMAIIMOHHO-aHAJIMTNYCCKAasA CHUCTEMaA — . . .
¢ pMati URL.: https://elibrary.ru/project_risc.asp
Poccuiickui HHACKC HAY4YHOI'0 HOUTHUPOBAHHA -

(PMHL)

DnexTpoHHbIE pecypcbl Oubmuorexku MITY

. L1 Hocosa http://magtu.ru:8085/marcweb2/Default.asp

MexayHapoaaas HAyKOMETPUUECKas
pedeparuBHas 1 IIOITHOTEKCTOBas Gaza nanHbIx |http://webofscience.com
nayunbslx m3gaauii «Web of Sciencey

MexnyHapoiHas pedeparuBHas U
MIOJHOTEKCTOBass chpaBouHas Oasa manHbIx|http://scopus.com
HAYYHBIX U3TaHUH «SCOPUS»

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecleueHue AUCUUIUINHBI BKITIOUAET:

VYyeOHast ayquTOpHs sl MPOBEAEHUS NMPAKTHUECKUX paboT. KoMIiekT meyaTHsIX U
AIIEKTPOHHBIX BEPCUI METOAMUYECKMX pEKOMEHAalnH, yueOHOe TocoOue, MaKaThl 0 TeMaM.

VYyeOHast ayaAuTopust AJ1s MPOBEACHNS MEXaHUYECKUX UCTIBITAaHUI:

1. MamuHb! yHMBEpCaJbHbIE HCIIBITATENIbHBIC HA PACTSKEHUE, CKAaTHE, CKPYUYUBaHHE.

2. MepuTeNnbHBI HHCTPYMEHT.

3. [IpuGops! 1115t U3MepeHus TBEpAOCTH o MeToiaM bpunenns u Poksema.

4. MukpoTBepaoOMep.

5. [leun Tepmuueckue.

VYyeOHast ayautopus [ TPOBEIEHUS METAIOrpapUuecKux HCCIeI0BaHUN -
Muxkpockornst MUM-6, MUM-7;

Y4eOHble ayAUTOpPUM JJs MPOBEIEHUS MPAKTUUECKUX 3aHSITUH, TPYNIOBBIX H
WHAVBUAYAJIbHBIX KOHCYJIbTAIIMH, TEKYIIIETO KOHTPOJIS U MPOMEKYTOYHOM arrecTanuu - Jlocka,
MYJIbTUMEINIHBIA IPOEKTOP, IKPaH;

ITomemenne Ui  XpaHeHHs M THPOPHIAKTHUECKOTO OOCITY>KUBaHHS y4eOHOTro
o0opynoBanus - Ctennaxu, cedol 1151 XpaHEeHUs] yueOHOro 000py10BaHUS

WHCTpyMEHTHI 11 peMOHTA J1a00paTOpHOro 000pyA0BaHUS.



Ipuioxkenne 1

YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITE/IbHOM PadoThl CTYJ1€HTOB

Bonpocs! 1J1s1 NOATOTOBKH K 324€Ty € OLIEHKOI:

1. Meroabl ucciieOBaHNUS B MaTepUAIIOBEICHUH

2. Craructuyeckas 00paboTKa pe3ynbTaToB HAOIIOACHUI

3. OCHOBHBIE CTATHCTUYECKUE XaPAKTEPUCTUKU

4. T'padpuueckoe MpencTaBICHUE PACHpPEEICHUN CIy4ailHbIX BEJIMYMH U B3aHMMOCBS3H
MEX1y HUMH

5. JloBepuTenbHBIM HHTEPBA U TOBEPUTEIbHAS BEPOSTHOCTD

6. PerpeccuoHHbIl aHATN3

7. Meramnorpadus

8. Cucremarusanus CTPYKTypBI C TEOMETPHYECKON TOUKH 3PEHUS

9. ®pakranpHBII aHAIN3 B METAJIOBEICHUN

10. MexaHHUYECKUE UCIIBITAHUS MAaTEPHAIIOB

11. UcnbiTanus Ha pacTsyKeHUue

12. JluHaMU4eCcKHe UCTIBITAaHUS Ha U3rH0 00pa3IoB ¢ HAAPE30M

13. HM3mepenue TBEpAOCTH

14. TlepBu4Has peKpHCTALIU3AIMS

15. pexkpucrammzanuy UpUAUs, paQUHUPOBAHHOTO PA3TMUYHBIMH METOAaMU

16. PeHTreHOCTPYKTYpPHBIH aHAIIN3

17. PentreHoBckuii nudpakromerp

18. Pentrenosckas ronorpadus. Meroa. lymsia

19. DrnexTpoHHAs MHUKPOCKOITHS

20. PactpoBas (CkaHMpYIOIasi) JEKTPOHHAS MUKPOCKOITHUS

21. AHaim3 XMMMYECKOIO COCTaBa IOBEPXHOCTH  MeTonoM  Oxke-3J1eKTpOHHOM
CHEKTPOCKOIUH

22. Tepmormapbl

23. TlopomikoBast METaILTYpTrHst

24. KoMNO3HWIIMOHHBIE MaTepPHAaJIbI

25. CyOMUKpOKpHCTAUTHYECKHE MaTepraibl. CBEpXIIIACTHYHOCTh

26. HanoTexHONOTHS

27.

28. TexHONOTHS MJICHOK U MOKPHITHIA

29. MexaHu4eckre CBOMCTBA HAHOCTPYKTYPHBIX MaTepHaioB

30. Ckanwupyromias TyHHeTbHAs MUKPOCKOIHS

Tembl 111 pepepaToB:

[TepcnieKTHBBI MPUMEHEHNST HAHOCTPYKTYPHBIX MaTEPUAIOB
MarHuTHbIe XapaKTepPUCTHKH HAHOCTPYKTYPHBIX MaTepHajioB
[TpocBeunBaromias HIEKTPOHHAST MUKPOCKOITHS

OCHOBHBIE METO/1bI KOJTMYECTBEHHOM MeTayuIorpagpuu
Juddepenumanbublii TepmMudeckuii ananus (JJTA)

o gk whE

Mertozs! MONy4eHUsI HAHOCTPYKTYPHOI'O COCTOSIHUSI MAaTEPUAIIOB.



Ilepevyenb npakTH4ecKux pador:

ITP Ne 1. Metoas! uccneaoBaHusi MeTauioB. MeTtamiorpaguiaecKkuii aHaaus.
ITP Ne 2. Onpenenenue TBEpAOCTU METAIIIOB U CILUIABOB.

ITP Ne 3. Kpuctamuzanus. Ee BiusHue Ha CTPYKTYPY M CBOMCTBa MeTasuia.
TP Ne 4. ITnactuyeckas nedopmanusi, HaKJIen U PeKPUCTAIITU3AINS METAJLIOB.
ITP Ne 5. JIluarpaMMbl COCTOSTHHSI U TEpMHUUECKasi 00pabOTKa CIIJIaBOB.



[Tpunoxxenue 2

OueHovHbIe CPpeACTBA /1JIsl MPOBeIEeHUS MPOMEKYTOUHOM aTTeCTAlNU
a) [linanupyemble pe3yjbTaThl 00yUYeHHs] U OLEHOYHbIE CPEACTBA ISl POBEACHUS MPOMEKYTOUYHON ATTeCTAIUM:

CTpyKTypHBIii
3JEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHHS

OneHouHble CpeCTBA

OK-5: cnocoO0HOCTHIO MOJIYYaTh U 00padaTbiBaTh HHPOPMAIMIO U3 PA3JIHYHBIX HCTOYHMKOB € HCI0Jb30BAHUEM COBPEeMEHHbIX
HH(GOPMAMOHHBIX TEXHOJIOTHH, TPUMEHSTH NPHUKJIAIHbIE IPOrPaAMMHbIE CPEICTBA NP PellIeHUU MPAKTHYECKHX BOIPOCOB C
HCMOJIb30BAHHEM MEPCOHAIBHBIX KOMIBITEPOB ¢ MPUMeHeHHeM MPOrPAMMHBIX CPEACTB 00IIero U CnennajabHOro Ha3HAYeHHsI B
TOM YHCJIe B pesKMMe YAaJIeHHOr0 J0CTyna

3HaTh Mertoab! 06paboTku uHGopMay npy | Bompockl sl NOATOTOBKH K 3a4€eTy
aHaIM3€e CTPYKTYPHI METAJIIa 1. Metoap! uccenoBaHus B MAaTEPUATIOBEICHUT
2. Cratuctuueckas o0paboTKa pe3yabTaToB HAOIIOICHU
3.  OCHOBHBIE CTATUCTUYCCKHE XapPAKTCPUCTUKH
4. CucremaTu3zaius CTPYKTYphl C TEOMETPUUYECKOM TOUKHU 3PCHHUS
5.  OCHOBHBIE METO/IbI KOJINYECTBEHHON MeTayIorpaduu
6. ®pakTanbHBIN aHATU3 B METAIJIOBEICHUU
7. TlepBuyHasi peKpUCTAUIM3AIMUS  PEKPUCTAIUIM3AIUU  HUPHUIUS,
papUHUPOBAHHOTO PA3TUUYHBIMH METOAAMU
8. PeHTreHOCTpyKTYpHBIN aHAIIN3
9. PentreHoBckuil AuQpakTOMETp
YMmeth [IpoBONTH aHAIN3 CTPYKTYPHI U
CBOMCTB MeTaJNIOB ¢ ucnonb3oBanueMm |1. IIpoBenenue aHanmmza CTPYKTYpbl U CBOICTB METaUIOB METOJIOM
COBPEMEHHBIX MH(POPMAITMOHHBIX pPEerpecCUOHHOTO aHaIu3a
TEXHOJIOTHI
Bnaners Haspikamu ucrnons3oBanust IIpumep TecTOBBIX 3aJaHUIM:

COBPEMEHHBIX ITPOTPaMMHBIX CPECTB,
[IO3BOJISIOIIUX MOJEINPOBATh
CBOMCTBA METAJLIOB U CIIJIABOB

Kakne oOpa3ipl HEO00XOINMBI I IS
MeTaJuIorpapuuecKuX Ucciae10BaHuN
Bri6epute ouH OTBET:

1. Yyryn

2. Cranp He TpaBlIeHHAS

3. B kauectBe 00pa3ua nojgonaer 10001 MaTepua

BBIIIOJIHECHUA




CTpyKTypHBIii
JJIEMEHT
KOMITIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

4, lnmudsr

OIIK-1: cmocoOHOCTEIO (bOpMy.]'II/IpOBaTB LEJIM U 3aJa491 UCCIICAOBaHN s, BbIABIIATE IIPUOPUTETHI PCIICHUA 3a1a4, BI)I6I/IpaTb Hn CO31aBaThb

KPUTEPUHU OLIEHKU

3HaThb Henu wm  3agaun OpoBoAMMBIX | Bompockl sl IOATOTOBKH K 324eTy
UCCIIeTOBaHUM 1. AHanu3  XMMHYECKOTO  COCTaBa  IMOBEPXHOCTH  METOJOM
OXe-3eKTPOHHON CIEKTPOCKOIIUU
2. Tepmormapsl
3. Juddepennmanpupiii tepmudeckuii anamus (JJTA)
4.  CyOmukpokpucTauinyeckue Marepuanbsl. CBepXIIacCTUYHOCTD
5. Hanorexnomorus
6. Meroabl MOTyYeHHS] HAHOCTPYKTYPHOTO COCTOSIHUS MaTE€PHUAaJIOB
7. MexaHu4eckre CBOMCTBA HAHOCTPYKTYPHBIX MaT€pUaJIOB
8. IlepcrekTrBBI MPUMEHEHUS! HAHOCTPYKTYPHBIX MaTEpPHUAaJIOB
9. Ckanmpymoias TyHHEIbHAsT MUKPOCKOITHS
YmMmetb Bri6upats HEOOXOTUMYIO
vHpOpMAlIUIO B TOM YHCIE H A 1. Tlpou3sBectu H3MEPEHUE TBEPAOCTH 1O MeToay PokBeia,
CTATUCTUYECKON OILEHKHU NpPHU aHAIHU3e bpunenns, Bukkepca.
CTPYKTYpbI MeTajia
Biagers Hasikamu [IPOBEICHUA IIpumep TecTOBBIX 3aaHUIL:

HCCIIeI0BaTEIbCKOM paGOTLI

B 4yem cocTouT M3roTOBICHNE 00PA3LIOB JUIsl ONTUYECKOH MUKPOCKOITUU
Bri6epute ouH OTBET:
1. Beipeska oOpasia, nuinpoBaHue, NOJIMPOBAHUE, TpaBlieHHE (IIPU
HEOOXOIMMOCTH )
2. TlomupoBanue oOpasiua
3. lnudoBanue odbpasma
4. Tpasnenue oOpasua

[1K-8: cmiocoOHOCThIO OpraHU30BaTh U MPOBOAUTH HAyYHBIE UCCIIEIOBAHMSI, CBA3aHHbBIE C Pa3pab0OTKOM MPOEKTOB U MPOTrpamMMm, IPOBOAUTH
paloThI 10 CTaHAAPTU3ALUU TEXHUYECKHX CPEJICTB, CUCTEM, IPOIIECCOB, 000PYI0BAHNUS M MAaTEPUATIOB

3HaTh

Metonrnl IIPOBEICHUS
HUCCIIeJOBAaHUN

HAayYHBIX

Bonpochl /ISl NOATOTOBKYU K 3a4€Ty
2. JluHamMuveckue HCITBITAHNS Ha U3rHO 00pa3IloB C HAPE30M




CTpyKTypHBIii
JJIEMEHT
KOMITIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

W3mepenue tBepaocTu

Perpeccuonnsiii aHanus

JloBEpUTENIBHBIN UHTEPBAI U JOBEPUTEIIbHAS BEPOATHOCTD

HcnbiTanus Ha pacTsKEHUE

ONEeKTPOHHAs MUKPOCKOIUS

MarsHuTHbIE XapaKTepUCTUKN HAHOCTPYKTYPHBIX MaTEpUAIOB

IIpocBeunBaromas 3J€KTPOHHAs MUKPOCKOIIHS

I'padmueckoe mpeacTaBieHUe pacpeIeIeHI CIlydalHbIX BeTUYUH
B3aMMOCBS3M MEKIY HUMU

S oM ONE R

Ymern

Pa3zpabartbiBaTh MaTeMaTU4YeCKHe
MOJENM JUIsl aHalau3a CTPYKTYphI
MeTajuia

1. Tlo umeronuMcs MaTeMaTUHYECKUM MOJIETISIM MPOU3BECTH pacueT
Y [IPOBECTH aHAJIU3 CTPYKTYpPhI MeTasuia

Bnanets

HaBpikamu co3ganusi mporpamm, Ha
OCHOBE MAaTE€MAaTHYECKUX MOJEIEH,
MO3BOJISIIOIINUX TTPOU3BOJUTH OIEHKY
CTPYKTYpPhl M CBOMCTB METAJJIOB U
CIUUIaBOB

IIpumep TecTOBBIX 3aaHUIL:

HazoBuTe 0CHOBHBIE METO/BI KOJTUYECTBEHHON MeTaiorpadun
Bri6epute ouH OTBET:

1. ToabKO TOYEUYHBIA METOL,

2. Toinpko aHaIN3 110 INIOMIALIM

3. Tonbko ompeneneHue CpeHero pasmepa 3epeH

4. AHanu3 1o TUIOMIASAM, OMpPEIeNIeHne CPEHEro pa3Mepa 3epeH,

TOYCUHBIM METOJI, TUHEHHBIN aHAIN3

ITK-13: crmocoOHOCTHIO IPUMEHSTH HOBBIE COBPEMEHHBIE METOBI Pa3padOTKH TEXHOJOTHUYECKHUX MPOIECCOB U3TOTOBIEHUS U3ICIHMA U
00BeKTOB B cdepe nmpohecCHOHATBHON NEITEIbHOCTH C ONPEACIICHUEM PallMOHATBHBIX TEXHOJIOTUUECKUX PEXKHUMOB pabOThI
CHEIHAILHOTO 000PYI0BaHMS B MAITHHOCTPOCHUN

3HaTh

CoBpeMeHHBIE METO/1bI, TO3BOJISIOLINE
[IPOU3BOJAUTL  OLICHKY W  aHajuu3
CTPYKTYpPBI U CBOWCTB METAJIJIOB

Bonpocsl /I NOATOTOBKH K 324eTy

MexaHnYeCKHUE UCTIBITAHUSI MaTEPUAJIOB
Pentrenosckas Tomorpadus. Meton. [lynbma
Komno3unmonnsie Matepuaisl

Mertamnorpadus

PactpoBas (ckanupyromias) 3J1eKTpOHHAS MUKPOCKOIHUS
PactpoBas (ckanupytomas) 3JIeKTPOHHAS] MUKPOCKOTIHUS
CkaHupyoniasi TyHHeJIbHass MUKPOCKOTIHS

NS e




CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeCTBA
KOMIIETEHIINHU
2. TexHONOTHS IJICHOK U TOKPBITUH
5. llopoikoBas MeTayprus
YMmeTh [Ipumensars COBPEMEHHBIE
MaTeMaTH4YecKHe MOJIEIH Ha NPaKTUKe 1. PazpaboTka MareMaTHYecKOHl MOJeNu Ui OICHKH W aHaIu3a
JUISL OLIEHKH M aHalIu3a CTPYKTYpbl U CTPYKTYpPBI U CBOWCTB METAJIJIOB
CBOJMCTB METAJUIOB
Bianers Hassikamu UCIIOJIb30BaHUS IIpumep TecTOBBIX 3aaHUIL:
o0opyIoBaHUs u BBIOOpaA
palMOHAJIBHBIX PEXKUMOB ero | Meramiorpaduyeckuii aHaIn3 SBISETCS:

HCIIOJIb30BAaHU U1 OLICHKH U aHAIn3a
CTPYKTYpPBI U CBOWCTB METAJIJIOB

BriGepuTe oquH OTBET:

1.

2.

METOAOM KAQYCCTBCHHOI'O MW  KOJMYCCTBCHHOI'O HMCCICAOBAHUA
CTPYKTYPbI MCTAJUIOB U CILIABOB

MCTOAOM PCHTITCHOBCKOI'O aHaJIN3a

MCETOAOM KaUCCTBCHHOI'O HCCICAOBAHUS CTPYKTYpPbl MCETAJJIOB U
CIIJIaBOB

MCETOAOM KOJHNYCCTBCHHOI'O HCCICAOBAHUA CTPYKTYPBI MCTAJJIOB U
CIIJIaBOB




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OlleHUBAHUS:

[TpomexxyrouHast arrectauusi 1mo gucuuiUinHe «O(QeKTUBHbIE METOABI BBISBICHUS H
aHalM3a CTPYKTYpbl M CBOMCTB METAJJIOB M CIUIABOB)» BKIJIIOYAET TEOPETHYECKUE BOIPOCHI,
MO3BOJISIOIINE OICHUTh YPOBEHb YCBOEHHS OOYYaIOUIMMHUCS 3HAHHMA, U MPAKTHUECKUE 3aJaHMS,
BBISIBJISIFOIINE CTETIEHb CPOPMUPOBAHHOCTH YMEHHI U BIaJIeHUH, IPOBOAUTCS B (hopme 3auera ¢
OLICHKOM.

Iloka3aTesu 1 KPpUTEPUM OLIEHUBAHMSI 3249€TA C OL[EHKOM:

— Ha OILICHKY «OTJHYHO» (5 0ayuoB) — 00OyyYarONIMIACs IEMOHCTPUPYET BBHICOKUN YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINOJHAET MPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSIMH, YMCHHUSIMH, TIPUMEHSIET UX B CUTYAIHsIX MTOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aronIuics IEMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYUTENbHbIE OINOKU, HETOYHOCTH, 3aTPYAHEHHUS MIPU aHAJTUTHUECKUX OIEpalusX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISICTCSI OTCYTCTBHE OTIENBHBIX 3HAHWH, YMEHUH, HAaBBIKOB,
00yYaromuiCcsl MUCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMH TP UX TIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLICHKY «HeY/10BJIETBOPUTEILHO» (2 Oayia) — 00yJarouiicss IEMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MaTepHala, JOMYyCKaeT CYHIECTBEHHbIE OLIMOKHM, HE MOXKET
MOKAa3aTh UHTEIUICEKTya IbHbIe HABBIKU PEIICHH MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJCHMS U OOBACHEHMS HWHPOpPMAllMU, HE MOXKET I10Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



