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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2024 - 2025
ydaeOHOM oty Ha 3acefanuu kadeapsl TexHomoruit 00pabOTKH MaTEpPHAIOB

[Ipotokom ot 20 r. Ne

3aB. kadeapoii AB. Monnep

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl TexHomoruii 00paboOTKK MaTepraIoB

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. Monnep

Pabouast mporpamMmma repecMoTpena, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl TexHomoruii 00pabOTKK MaTepraIoB

[Iporokom ot 20 . Ne
3aB. kadenpoii A.b. Momnep

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kaeapel TexHomoruii 00pabOTKM MaTepHaioB

IIporokomor 20 . Ne
3aB. kadeapoii A.b. Momnep

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3acenanuu kaeapel TexHomorunii 00pabOTKKM MaTepHaioB

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. MOJ‘IJ‘ICP




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBOeHUST AUCHUIUIMHBI «MeTOJIbl HCCIEI0BaHUsl MaTEpUaoB U IMPOLIECCOBY
SIBIISTFOTCSL:

- pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KauecTB, a Takxke (HopMHUpOBaHUE
obmenpodeccuoHanbHON U IPO(ECCUOHATBFHON KOMIIETEHIIMA B COOTBETCTBUHU C TPEOOBAHUSIMH
®I'OC BO no nanpasnenuto noaroroku 22.03.02 Meramnyprus;

- IOJTy4EHHUE 3HaHUI 0 METO/1aX UCCIIEIOBAHUS MAaTEPUAJIOB U MPOIECCOB;

- IOJTyYeHUE MTPAKTUUECKUX HABBIKOB pa0OTHI HA UCCIIEIOBATEILCKOM 000PY/IOBaHHH.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmMbl

Juctumuimaa MeToapl UCClieIoBaHusI MAaTepHaioB U MPOIIECCOB BXOIUT B 00s3aTEIbYIO
YacTh y4e€OHOTr0 I1aHa 00pa30BaTeIbHOM NPOrpPaMMBl.

Jns  wu3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLHUIUINH/ IPAKTUK:

MarepuanoseneHue

dusuka

dusnueckas XuMus

Mertposnorusi, cTaniapTu3anus u cepTUPUKaLUL

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

[ToaroroBka k ciaade u cada rocy1apCTBEHHOIO HK3aMEHa

[TonroToBka K npoueaype 3aluThl U 3211 Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yibTaTe 0CBOEHUsI

AUCHUILINHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThI 00y4eHu s

B pesynbrare ocBoeHMs AUCUUIUINHBI (MOYJIs1) «METOAbl UCCIIEeIOBaHHS MaTepUaIoB U
IPOIIECCOBY 00YYAIOUIHICS TOJDKEH 00JIaAaTh CICTYIOIUMH KOMITETEHIIMSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-4 CnocobGeH nNpoBOAMTHL H3MepeHHMs M HaOmoaeHus B chepe mnpodeccuoHanbHOM
JIeSITeTIbHOCTH, 00pabaThIBaTh U MPEJICTABISITh DKCIIEPUMEHTAIBHBIC TaHHBIS

OIlK-4.1 BriOupaeT v npuMeHsieT METO/IbI U CPEICTBA U3MEPEHUS ISl ONpEeesICHUs
CBOMCTB MaTEpUAJIOB M U3JIEIUHA U3 HUX
OIIK-4.2 [IpoBOINUT 3KCIEPUMEHTAIBHBIE HMCCICAOBAHUS M HCIOJIB3YET OCHOBHBIE

IITPHUEMBI 06pa60TKI/I N IPCACTABJICHUSA ITOJTYYCHHBIX JaHHBIX




4. CTpyKTypa, 00bEéM U coep:KaHue TUCHUIIMHBI (MOAYJIs)
OO0mas Tpy0EMKOCTh IHUCIUILIMHBI COCTaBiisieT 4 3a4eTHBIX enuHuIl 144 akan. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeayiuTopHas — 2,9 akaJl. 4acos;
— caMocTosiTenbHas pabora — 122,4 akan. 4acos;
— B (hopMe MpakTUYECKOM moaroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTCCTalllH - OK3aMCH

pabore.

AynuropHas 5 o
KOHTaKTHast = £
=)
T =
Paszen Tema o pabota s & Bun dopma TEKyIIEro KOHTPOJISI Kon
2| (B akax. gacax & .
> ( - ) & © |camocrosrenpHoi yCIIeBa€MOCTHU U
JTACIUTUTAHBI = £ N KOMITETECHIIUH
g £ paboTsI MIPOMEKYTOYHON aTTeCTaluH
na0. |mpakr. | 8
Jlek. < S
3aH. | 3aH. | O &
1.
1.1 Knaccuduxkarms Uzyuenwue
MaTepHajoB i HaY4YHOU U
0COOEHHOCTH yueOHOM OIIK-4.1,
4 15 Pegepar
UCCIIEI0BAHUS JIUTEPATYPBI, OIIK-4.2
Pa3ITHIHBIX HalMcaHue
MaTepuaIoB pedepara.
Hroro no pazneny 15
2.
Wzyuenne
2.1 Onrnueckas, yHent
HAay4YHOH 1 3amuTa 1adopaTopHbIX paboT:
[POCBEUNBAIOIIAS U N .
yueOHOit «M3yyenue ycTpoicTBa 1
CRaHMPYIOmad JIUTEPaTyphI MIPUHLUIIOB PabOTHI
(pactpoBasi) PATYPEL, P p OI1K-4.1,
41 2 2 25 HamucaHue cTepeoMHKpockonay», «M3ydenue
3JIEKTPOHHAS, . OIlK-4.2
pedepara. YCTPOWCTBA M MPUHLIUIIOB
CKaHUpYIOLIas
SOHIOBAS IonroroBka paboThI pacTpoBOTO
nabopaTopHoOi NIEKTPOHHOTO MHKPOCKOTIa»
MHKPOCKOITHSI
pabore Ne 1, 2
Wroro no pazneny 2 2 25
3.
Nzyuenue
Hay4YHOU 1
yueOHOM
3.1 PentreHoBckue JIUTEPATYPHI, 3amura J1abopaTOpHOil paboThI: OIK-4.1
METOJIbI 41 1 2 24,4 HaITUCaHHe «MHUKpPOPEHTT€HOCTIEK-TPATBHBII OIK 4' 2’
HCCIIEOBAHUS pedepara. a"anu3». Pedepat '
IlogroroBka k
nabopaTopHOH




Uzyuenne

Hay4YHOU U
y:6}(1)0171 3amuTa 1a00paTopHbIX padoT:
i «O1eHKa MEXaHMIECKUX CBOHCTB
3.2 HcnsiTanus JIUTEPaTypBl,
ctayv (UCTIBITAaHUE Ha OIIK-4.1,
MEXaHMYECKHX 34 HaIUCaHHe N
M pacTsbKeHue, yaapHbIid H3rHo, OIlK-4.2
CBOMCTB pedepara.
TBEPAOCTh H MHUKPOTBEPIOCTb)».
IToaroroBka k
Pedepar
n1abopaTopHBIM
paboTtam
HUroro no pazaeny 58,4
4,
Nzyuenne
41 HAayYHOU U
' eOHOit OIIK-4.1
Hepas aromue 4 24 i Pedepar '
paspyIaron JIUTEPATYPHI, ep OIlK-4.2
METOJBI KOHTPOJIS
HamucaHue
pedepara.
Wroro no pasneny 24
Hroro 3a cemectp 122,4 SK3aMeH
Wtoro no nucuurinHe 1224 3K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

st yCBOGHHsI CTYACHTAMH 3HAHWH TI0 JUCHUIUTUHE «MeTOapl HCCIeTOBAHHMS
MaTCpraJIOB U HOPOHCCCOB» MNPUMCHAIOTCA TpaAuHUOHHAd W KOMIICTCHTHOCTHO-MOAYJIbHAA
TEXHOJIOTUM OOY4YCHUs, BKJIIOYAIONIME B ce0sl OOBSCHEHHS IpErojaBaTelisi Ha JICKIUSX,
CaMOCTOSITENILHYIO pa0doTy ¢ Y4eOHOU U CIIPaBOYHOM JIMTEPATYPO 110 TUCIUIUIMHE, BHITOHEHUE
71a00paTOPHBIX pabOT MO METOUYECKUM YKA3aHHSIM H T.II.

B kauecTBe HHTEPaKTUBHBIX METOJIOB O0yUYEHUS UCTIOJIb3YIOTCS:

- olepeXxarmas caMOCTOsATeNbHas pabora W paboTa B KOMaHJIE TNPHU BBIMOJIHECHUH
1abopaTOpHBIX PadboT;

- mpo0sieMHOE O0YyYeHHUE MPU MOMCKe MH(POPMAIMOHHBIX UCTOYHUKOB, COCTABICHUH H
HaIlmMCaHuu pe(bepaTa 110 MOJTYYCHHBIM MHAWBUAYAJIbHBIM 3aJIaHUAM.

CamocrosTenbHas paboTa CTYIEHTOB HaIlpaBlicHA Ha 3aKPEIUICHHE TEOPETHYECKOTO
MaTepuana, M3J0KEHHOrO TperojaBareleM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENILHOE H3y4YCHHE, Ha ITOATOTOBKY K Ja00paTOPHBIM 3aHATHM, HalMCaHHEe pedepaTta u
HTOTIOBOMY 3K3aMCHY 110 AWUCHHUILIIMHE.

6 YueOHO-MeTOAUUECKOE 00eciedeHUe CAMOCTOSITeJIbHOH PadoThl 00ydarOIIMXCst
[TpexncraBneno B npuioxenun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecCTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Kontoxos, B. FO. MeTo bl ucciieioBaHusI MaTEpHAIIOB U MPOIECCOB: YUeOHOE ocooue
s By3oB / B. 10. Konroxos, U. A. T'oromanse, 3. B. Mypra. — 2-¢ u3f., ucnp. ¥ 100, —
MockBa: UznatensctBo HOpaiit, 2020. — 226 c¢. — (Beicuiee oOpa3oBanue). — ISBN
978-5-534-05475-0. — Tekcr: onektponnbii /[ OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/454192 (mara obparuenwus: 02.02.2023).

2. CyBopos, 3D. B. MarepuanoBeneHue: METOAbl MCCIEIOBAHUS CTPYKTYPBI H COCTaBa
MaTepHaioB : yueOHOe mocobue s akaaemudeckoro Oakanaspuata / . B. CyBopoB. — 2-¢
u3M., nepepadb. u momn. — Mocksa : M3parensctBo FOpaiit, 2019. — 180 c¢. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-06011-9. — Tekct : anekrponHbiit // OOpa3oBarenbHas
wiatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/438493  (mara oOparieHus:
20.01.2023).

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. MexaHuuecKHe CBOMCTBA METAJUIOB: CTATHYECKHUE UCTIBITaHKs: yueOHoe mocobue / B.
C. 3onoropesckuii, B. K. IToptroii, A. H. Cononun, A. C. IIpocBupskoB. — Mocksa: MUCHUC,
2013. — 116 c. — TexkcT: anekTponHslii // Jlaub: 3nekTpoHHO-O0MOIMOTeYHAs cucTema. — URL:
https://e.lanbook.com/book/117123 (mara ooOpamenus: 02.02.2023). — Pexxum gocrtymna: s
aBTOPH3. MOJIb30BATEIEH.

2. Mexanuueckue cBoiicTBa mMetamioB. YacTe 2. 1a00paTOpHBIM MpakTUKyM: ydeOHOe
nocobue / B. C. 3onotopesckuii, B. K. IToptroii, A. H. Comonun [u ap.]. — Mocksa: MUCHUC,
2021. — 72 c. — Texcrt: snexkrpoHHbIi // JlaHb: 31eKTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/178067 (mata obpamenus: 17.01.2023). — Pexum moctyna: mais
aBTOPH3. MOJIH30BATEIIEH.

3. byomuk B. T. Metoapl uMccienoBaHUs MaTepUAIOB M CTPYKTYpP B DIIEKTPOHUKE.
PentrenoBckast nudpaxiponHas MUKpockomnus: yaeonoe nmocoodue / B. T. Byonuk, A. M.



https://urait.ru/bcode/454192
https://urait.ru/bcode/438493
https://e.lanbook.com/book/117123
https://e.lanbook.com/book/178067

MunbBuackuii. — MockBa: MUCHUC, 2006. — 93 c. — Tekcrt: anektpoHHbiit // JlaHb:
ayeKTpoHHO-OMbOmnoreunas cucrema. — URL: https://e.lanbook.com/book/117093  (mara
obpamenus: 02.02.2023). — Pexxum gocrtymna: Jist aBTOPU3. [TOJIb30BATEICH.

4. Muponos B. JI. OcHOBBI ckaHUPYIOIIEH 30HOBOM MUKPOCKOIHMH. Y4eOHOEe mocooue
JUIA CTYIEHTOB CTapIIMX KypcoB BbIcIIMX y4eOHbIX 3aBeneHuil. PAH. Muctutyr ¢usukm

MHUKPOCTPYKTYP. HwxHuii Hogropon, 2004. — 114 c -
http://www.pnn.unn.ru/UserFiles/lectures/Mironov_SPM_Book.pdf (mata  oOparieHus
17.01.2023)

5. Hocos B. B. Jluarsoctrka MariuH 1 000py/10BaHus : yueOHOe mocodue jiist By3os / B.
B. HocoB. — 5-¢ wm3n., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 376 c. — ISBN

978-5-8114-6794-5. — Tekcr : anekTpoHHbIH // JIaHb : 3JI€KTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/152451 (marta obpamenus: 20.01.2023). — Pexum goctyna:
JUISL aBTOPU3. MOJIb30BATEIICH.

B) MeToauyeckue ykasaHus:

1. Marepuanosenenue. Yacte 1 [DOnekrponnsiii pecypc]/ H.B. Kommesa, [O.1O.
Ed¢umosa, H.H. Wneuna. Marautoropckuii roc. TexHuueckuit yH-t uMm. .M. Hocosa. -
Marnurtoropck: MITY um. T''M. Hocoa, 2019.1 CD-ROM. 3arn. c¢ »2kpaHa.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/153
2467/3966.pdf&view=true (mara obpamienust 17.01.2023) — Pexum noctyma: Ui aBTOPH3.
II0JIB30BAaTENEH.

2. M3ydeHue ycTpoicTBa U MPUHIIUIIOB PabOThI PACTPOBOIO AJIEKTPOHHOT'O MUKPOCKOIIA:
Meton. yka3. / H.B. Kommesa, FH0.}O. Edumosa, M.A. IlomskoBa, M.II. BapbIimHukoB.
MarnuToropck, 2011. 6 c.

3. Ckanupyroimasi 30HI0Bas MHKPOCKOMHUs: Jjaboparopubiii mpaktukym /[ FO.1O.
EdumoBa, M.A. Ilonskosa, A.E. I'ynun. Maruutoropck: M3a-Bo MarHutoropck. roc. TexH.
yua-ta uM. I.1. Hocosa, 2017. 41 c.

4. MUKpOpPEHTIeHOCIICKTPpaibHblil aHanmu3: Meton. ykas. / H0.JO. Edumona, O.A.
Huxurenko, H.B. Konuesa. Marautoropck: M3n-Bo Marautoropck. roc. TexH. yH-ta um. .M.
Hocosa, 2014.9 c.

5. OnpeneneHue MEXaHUYECKUX CBOWCTB METaJJIa U MOCTPOCHHUE KPHUBBIX YIPOUYHEHUS

0 jauarpamMMe pacTspkeHusi: meroa. yka3. / B.I'. Jloporo6un. Marautoropek: M3a-Bo
Marauroronck roc texa va-taum ' T Hocora 2008 40 ¢

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpamMmmHoe oGecrieyeHue

Haumenosanue 10 Ne norosopa CpoKk JIeHCTBYSI JIUTIICH3UH
MS Office 2007 |\ 135 1 17.09.2007 GeccpoHO
Professional

7Zip CBOOOJIHO  PACIPOCTPAHIEMOE 0EeCCPOYHO

FAR Manager CBOOOJIHO  PACIpPOCTPAHIEMOE 0EeCCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
Hanuonanenas MH(POPMALMOHHO-aHATIUTHYECKast URL:
cuctema — Poccuifckuil ~ MHIEKC  Hay4dHOTO .

nuruposanus (PUHI) https://elibrary.ru/project_risc.asp

[TouckoBas cucrema Akxkanemuss Google (Google
Scholar)

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



https://e.lanbook.com/book/117093
http://www.pnn.unn.ru/UserFiles/lectures/Mironov_SPM_Book.pdf
https://e.lanbook.com/book/152451
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true

Nudopmanmonnas cucrema - EnuHoe OKHO mocTyma K
HH()OPMAIMOHHBIM pecypcaM

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

DnekTpoHHas 0a3a mepuoandeckux u3ganui East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

®enepalibHOE TOCYJAPCTBEHHOE OIOXKETHOE YUPEXKICHUE

«DenepabHbIN
COOCTBEHHOCTH

UHCTUTYT

IIPOMBILLIICHHOU

URL: http://www1.fips.ru/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIGCKOC o0OecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:




MaTCpI/Ia.HBHO-TeXHI/I‘ICCKOC obecrneucHue JUCIUIIIIMHBI BKJIIFOYACT:

1. Yuebnas ayauTopus JUisi IPOBEICHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIICHA!

- TEXHMYECKHMMH CPEICTBAMHU OOYUCHUS, CIYXAIUMH JUIsl TPEICTaBICHUS y4eOHOM
uHpopManuu OOJNIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YdeOHbIE ayAMTOPUU IS TIPOBEIEHHS JIAOOPATOPHBIX 3aHITUH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JlabopaTopust ONTHYECKON MUKPOCKOITUI:

- QHANM3aTOPOM  CTEPEOM300paKCHUH IMOBEPXHOCTH TBEPAbIX Teln Ha 0ase
crepeomukpockorna Meiji Techno RZ-B;

- aHaIM3aTOpPOM MHKPOCTPYKTYpPBI TBEpIBIX Tell Ha 0a3e METaUTyprHuecKOro
WHBEPTUPOBAHHOTO MUKpockoma Zeiss Axio Observer 3;

- cucteMoii 00paboTku n3obpakenuii Ha 6ase I1O «Thixomet PRO».

- CHIeHaIM3UPOBAHHON MeOebIo.

«JlabopaTopusi MEXaHHUYECKUX HCITBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- yHUBepcallbHBIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIbHOW YHUBEPCAILHOW UCIBITATeIbHOM NBYXKOJI0HHOHM Mammuoi AG IC-300 kKN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNbHON NBYXKOIOHHOH MammHoi AG 1C-50 kKN
Shimadzu Corp;

- Buaeodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MaaTHUKOBEIM MK 300 OO0 « UMITYJIbCy;

- CHIeMaIM3UPOBAaHHON MeOebIo.

«JlabopaTopusi CKAHUPYIOIIEH AIIEKTPOHHONH MUKPOCKOTTHH:

- 3JIEKTPOHHBIM CKaHUPYyrOmuM Mukpockornom JEOL JSM — 6490LV;

- KaMepoi LUTI030BOM ¢ CUCTEMOM yIpaBJeHHUs LIUTI030M I PACTPOBOTO 3JEKTPOHHOTO
mukpockora MP 6490 LV;

- cucremoii mukpoananusa INCA Energy 450 x-MAX 50 Premium, HKL Premium
EBSD System Nordlys 11 2 S Oxford InstrumentsLtd;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«Jlaboparopust puznyeckoro MoieTUpPOBaHUs 1e(POPMAIIMOHHBIX MPOIIECCOBY:

- ucelienoBaresbeckuM koMmruiekcom Gleeble 3500;

- CHIeaIM3UPOBaHHON MeOebIo.

«JIabopaTopus 30HI0BOI MUKPOCKOIIUNY:

- CKaHMPYIOIITHM 30H10BBIM MuKpockorom NanoEducator 11,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayquTOpHs Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIBTAIMNA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTally OCHAIIIEHA!

- KOMITBIOTEpHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOeIbIo.

4. TTomerieHue 7151 CAaMOCTOSATEIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTEpHO# TexHHKO# ¢ makeTom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemienne ans XpaHeHHs W NPO(UIAKTUYECKOTO OOCIYXHBaHUA Yy4eOHOTro
000pyI0BaHUS OCHAIIICHO:

- CTIeUMAIN3UPOBAHHON MEOEIIbIO: CTEITaXKaMHU JJIsl XpaHEHUs y4eOHOro



00opyIoBaHus;
-MHCTPYMEHTaMH JJIsI PEMOHTA y4eOHOTO 000pyI0BaHHS.



Ipuioxkenne 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

TeMbl Jy1st ped)epaTa

1.
MaTepHalIoB.

Noakown

8.

KJ'IaCCI/I(bI/IKaI_[I/IH Mar€pruajioB H 0COOEHHOCTH HUCCIICOOBAHUA  PA3JIMYHBIX

Onruyeckre METOIbl UCCIIEIOBAHUS MATEPHUAIIOB.

[IpocBeunBaroias MEKTPOHHASI MUKPOCKOIHUS.

PactpoBas aieKTpoHHAsI MUKPOCKOTIHS.

Cxkanupyroniasi 30HA0Basi MUKPOCKOITHSI.

CnekTpalibHbI€ METO/Ibl UCCIICIOBAHUSI MATEPUAIIOB.

Mertonbl onpeaeneHuss MEXaHUYECKUX CBOMCTB.

Hepaspymarome MeTo bl KOHTPOJIs (BU3YalIbHO-ONTUYECKUHN, PEHTT€HOBCKAs U

FaMMa-Heq)eKTOCKOHHﬂ, YJIbTpa3ByKOBas I[e(beKTOCKOHI/DI, KalmuJIAPpHBIC MCTOABLI KOHTPOJIA,
MarauMTHbBIC METOAbl HEPA3PYIIAOIICTO KOHTpOHH).



Hpuioxenne 2

OIIeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTallum

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ H OLICHOYHBIC CpeaACTBA AJIS IPOBECACHUA l'[pOMQ)KyTO‘lHOﬁ arrecranmum:

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs
KOMIETEHIUH

O1neHOYHBIC CPEACTBA

OIIK-4 Criocoben mpoBOAUTH U3MEPEHUS 1 HaOM0IeHHs B chepe mpodecCHOHANBHOM AeATEIbHOCTH, 00padaThIBaTh M MPEACTaBIATh

OKCIICPUMCHTAJIBHBIC IAaHHLIC

OIlIK-4.1 Bo16upaeT u npuMeHsieT MeTo bl U
CpeACTBa U3MEPEHHUS JIIs1 OTIpeIeIICHUS
CBOICTB MaTepUasoB U U3JIEIUI U3 HUX

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. Ontuueckas Mukpockonus. OCHOBHbIE HOHATHS — pa3pellarolias CIOoCOOHOCTb,
npeen pa3pelieHus, AMPpakIMOHHBINA Ipeien. Y CTpOHCTBO ONTHYECKOI0 MUKPOCKOIIA.
2.  Mukpockonusi KOMOMHAIMOHHOTO PACCEsTHUSI CBETa — KOHCTPYKLUS, IPUMEHEHHE.
3. Mukpockonus ¢ HacbleHueM JromuHecneHimn (STED) —  koHcTpyknus,
IIPUMEHEHHE.

4. KoHdokanpHas MUKPOCKOIUS — KOHCTPYKLUS, TPUMEHEHUE.

5. ITI9M. OcHOBBI NPOCBEUYMBAIOLICH 3IIEKTPOHHONH MHUKpockonuH. KoHcTpykius
[I9M. ®opmupoBaHue Jyya.

6. Bosmoxnoctu u npumenenue [IOM. OOwekThl uccienoBaHusi. JOCTOMHCTBA U
HegocraTku Metona [IOM. Obnactu npumenenus [19M.

7. POM. ®usnueckue ocHoBbl POM. YerpoiictBo u pabota POM.

8.  Texumueckue BozmoxkHocTH POM. Koncrpykius POM. [Ipumenenne. MPCA.

9. C3M. Ckanupyrouiast TYHHeJIbHasi MUKPOCKOIHS — YCTPOWCTBO, IPUHIIUIIBI pabOTHI,
MIPUMEHEHHUE.

10. C3M. ATOMHO-CMJIOBasi MMKPOCKOIIUS — YCTPOIMCTBO, MNPHHLUUIBI pPAaOOTHI,
MIPUMEHEHHUE.
11. C3M. DnekTpocuiioBass MHKpPOCKONHUS — YCTPOWCTBO, MPHUHLUIBI PaOOTHI,
MIPUMEHEHHUE.
12. C3M. MarautHo-CHJIOBasl MMKPOCKOIIUS — YCTPOWCTBO, MPHHLMUIBI PabOTHI,
MIPUMEHEHHUE.

BLIGpaTL MCTOJbl M CPCACTBA HU3MCPCHUA IJId ONPCACICHUA CBOICTB MaTCpraJIoOB "




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemblie pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

U3IEIUN U3 HUX:

METOJl U3MEPEHHUS TBEPIOCTH:

- JUIsl MaTE€pUaIOB HU3KOU TBEPIOCTH;

- 11 MAaTEPUAIIOB CPEIHEU TBEPAOCTH;

- JUIsl MaTE€PUAIIOB BBICOKON TBEPIOCTH;

- JUIS. MAaCCHUBHBIX M3/ICTHNA U CIIOKHOH (POPMBI;

- JUI TOHKUX 00pasIioB.

METOJI UCCIIEI0BAHHU:

- JUIsl OIIPENIENICHNs pa3Mepa 3epHa B KPYITHO3EPHUCTBIX Marepuallax;
- IS OTIPENIEIICHUS pa3Mepa 3€pHa B YIIBTPAMEIKO3EPHUCTBIX MaTepraax;
- JUIsl ICCIIEI0OBAHUS IUCIOKALIMOHHON CTPYKTYPBI;

- JUIs UCCIIEIOBAHUS MUKpOpenbeda MOBEPXHOCTH

OIIK-4.2

HpOBOI[I/IT OKCIICPUMCHTAJIbHBIC
HCCIICOOBAaHUA U UCITOJIB3YET OCHOBHEBIC
MMPUEMbI O6pa6OTKI/I U IpCACTABJICHUA
MOJIYYCHHBIX JaHHBIX

Ilepeuens meopemuueckux 60npocos K IK3ameHy:

1. OcHoBBI (U3MKU PEHTI€HOBCKOTO W3Iy4deHMs. B3aumoneiicTBHe pEeHTTEHOBCKUX
JIy4eH C BEILIECTBOM.

2. OCHOBHBIE METO/BI PEHTTEHOCTPYKTYPHOTO aHAJIH3a.

3. Meroast PCA — Jlays, Koccens.

4. Meroast PCA — meTon BparieHus1, HOPOIIIKa.

5. OCHOBHBIE METO/IbI PEHTTEHOCHIEKTPAIbHOT0 aHanu3a. O01iee ycTpoiicTBo
CIEKTPOMETPOB.

6. MeToabl peHTTeHOCIEKPAIbHOIO aHAIN3a — KAUeCTBEHHBIN, MOIYKOJINYECTBEHHBIH,
KOJINYE€CTBEHHBIMN.

7. Cratudeckue METO/Ibl ONpeIeTIeHNs MEXaHUUYECKUX CBOMCTB.

8. lmHaMu4eckue METOJbI OTpeACTICHUS MEXaHUIECKUX CBOMCTB.

9. [ukianueckue METOJIbl ONIpeIeIeHUs] MEXaHMUECKIX CBOWCTB.

10. Hepaspymatomiyie METOIBI KOHTPOJISL.
Onucarbs METOAUKY MTPOBEAEHUS IKCIIEPUMEHTAJIbHBIE UCCIIEI0BAaHUS U OCHOBHBIE
preMbl 00paOOTKH U MPEJICTABICHUS TOTyYEHHBIX TaHHBIX !
- onpezienieHust Oasia 3epHa;




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemblie pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

- ONpe/eIeHNUs] AUCIEPCHOCTH MEpIInTa;

- OIIPEJIENICHNs KOJIMYECTBAa HEMETAJUIMUECKUX BKIIOUEHMI;
- U3MepeHue TBepAoCTH 1o Bukkepcy;

- U3MepeHue TBepaocTy o Pokseny;

- U3MepeHue TBepAoCcTH 1o bpunesto;

- U3MEpPEHUE MUKPOTBEPIOCTH;

- ONpe/ieTIeHHe YIapHOH BA3KOCTH METAJIJIOB.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJIM H KPUTEPHH
OLICHUBAHUS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

[TpomexyTouHas arrecTalus o aucuuIviMHe «MeToabl MccIeI0BaHUSI MATEPHAJIOB B
NMPOLECCOB» BKIIOYAET TEOPETUUYECKHUE BOINPOCHI, MO3BOJISIIOLIME OLUEHUTh YPOBEHb YCBOCHUS
00y4aromyMUCs 3HAHUH, U MPAKTHUECKUE 33aJJaHNs, BBIBISIOIINE CTENICHb COPMHUPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCS B (hOopMe IK3aMEeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAMOHHBIM
Ouieram, KaX bl U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUECKHUX BOMpOca.

Ilokazamenu u Kpumepuu oueHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oydyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHYeCcKoe U TIy0oKoe 3HaHue
y4eOHOro MaTepuaia, CBOOOIHO ONEPUPYET 3HAHUSAMH, YMEHUAMH, IPUMEHSET UX B CUTYAIHIX
MOBBIIICHHON CIOXKHOCTH.

— Ha OIEHKY «xopomo» (4 Oamia) — oOyJaroniuics JeMOHCTPUPYET CPEIHUM YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIE OIIMOKH, HETOUHOCTH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOJI€ KOHTPOJIBHBIX MEPONPHUSATHHA
JOTTYCKAIOTCA OINOKU, TPOSBISETCS] OTCYTCTBUE OTJENbHBIX 3HAHUI, YMEHUN, HABBIKOB.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJaroluiicss IEMOHCTPUPYET 3HAHUS
He Ooznee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKHU, HE MOKET
M0Ka3aTh WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLEHKY «HeYAOBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHS W OOBSCHEHHS WH(POpPMALUU, HE MOXKET II0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.



