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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
yueOHOM rofy Ha 3aceanuu Kadeapsl TexHomoruii 00pabOTKK MaTepHaIoB

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemanuu kadeapel TexHomornii 00pabOTKM MaTepHaioB

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




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[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

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

ITPHUEMBI 06pa60TKI/I N IPCACTABJICHUSA ITOJTYYCHHBIX JAHHBIX




4. CTpyKTypa, 00b€éM U coepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyA0EMKOCTh IHUCHIUILIMHBI cocTaBiisieT 3 3a4eTHhIX enunHuil 108 akan. dacoB, B TOM
qyuce:
— KOHTaKkTHas padora — 73,9 akaj. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHeaynuTopHas — 1,9 aka. yacos;
— caMocTosTenbHas padora — 34,1 aka. 4yacos;
— B (hopMe MpakTUYECKOM moaroToBku — 0 akaj. Jyac;,

dopma aTTeCTaluy - 324ET C OUEHKOMN

AynuropHas = =
o | KOHTaKTHAS pabora E 5
I=(
= B aKaJl. 4acax 3} Bun dopma TeKyIIEro KOHTPOIIL
Paznen/ tema 3 (B axaz. vacax) £ B . P Y p Kon
g & ©| camocToATEenbHON yCIeBaeMOCTH U
JTACIUTUTAHBI b [ N KOMITETCHITUH
O 5 g £ paboTHI MIPOMEKYTOYHOH aTTECTAIIU
nal. | mpakT. Q3
Jlek. p z2'S
3aH. | 3aH. |Q 9
1.
Uzyuenne
1.1 Knaccudukanus HAY4YHOU U
MaTepHaJIoB u yueOHOM
0COOEHHOCTU JIUTEpaTypbl OIIK-4.1
51 4 2 4 ’ Pedepar u nokia, '
WCCIIEIOBaHU HanvcaHue bep n a OIIK-4.2
Pa3NIUYHBIX pedepara.
MaTepHajoB [Toaroroska
JIOKJIaia.
Hroro no pazaeny 4 2 4
2.
3amura 1ab0paTopHBIX PadoT:
21 Onruueckas, «V3y4yenue ycTpoiicTBa u
MPOCBEYMBAIOLIA U HPUHIUIIOB PabOTHI
CKaHUPYFOLIast CTEPEOMHUKPOCKOIIa»
PYroI ITogroroBka k P P N
(pactpoBas) «H3y4yenue ycTpoicTBa U OIIK-4.1,
8 8 4 | naGopaTopHbIM
SJIEKTPOHHAS, aGotam 1.3 | TPHHLUTIOB pabotsl pactpoBoro| OITK-4.2
CKaHUPYIOIIast P SIIEKTPOHHOTO MHKPOCKOTIa,
30HIOBAs «CKkaHHpYIOIas 30HI0Bast
MHKPOCKOITHSI 5 MHKPOCKOMHs). Perienue
tectoB 1-3.
2.2 MeTtonpl
OIpeeIeHHUs IoaroroBka k | 3ammTa 1a00paTOpHOI pabOTHL: OIK-4.1
pa3mepoB 4 6 4 nabopaTopHOi «KonuyecTBeHHBII aHATN3 OTIK 4' 2‘
CTPYKTYPHBIX padote 4 MapaMeTpOB MHKPOCTPYKTYPBI» '
JJIEMEHTOB
Wroro no pazaeny 12 | 14 8




3.1  Penrrenosckue

IToaroroBka k

3amura 1a60paTopHOi paboThI

N .| OIIK-4.1,
METOABI 4 4 4 nabopaTopHoi | «MHKPOPEHTI€HOCIEKTPaJIbHbIH OIK-4.2
UCCIIeIOBaHUS pabote 5 aHanmu3y. Pemenue Tecra 4. '
3amura 1ab0paTopHBIX PadoT:
«O1eHKa MEXaHHIEeCKUX
CBOWCTB cTau (MCIBITaHHE HA
3.2 UcnbrTanus IonroroBka N
pacTsbKeHuUe, yIapHblid U3ruo, OIIK-4.1,
MEXaHMYECKHX 4 8 10 | maGopaTopHBIM
M TBEPAOCTh U MHKPOTBEPAOCTH)»,| OIIK-4.2
CBOWCTB pabotam 6-10 .
«KonnuecTBEeHHBII aHATN3 JOTH
BA3KOH COCTaBIIIOLICH
uznomay. Pemenue tecra 5.
3.3 Tepmuueckue 3amuTa 1ab0paTopHOi paboTHL:
P IToaroroBka k m patop . p
METO/JIBI . «JlnnaromeTpuyeckuil aHamu3 OIIK-4.1,
4 2 2 nabopaTopHOH .
HCCIIeTOBAHMS a6ore 11 CTPYKTYPHBIX TIpEBpaIleHuil B OIlK-4.2
MaTepHaJoB p CTaNAX»
Nzyuenue
Hay4HOU U
yueOHOit
3.4  CnexTpanbHbIit JTUTEPATyphI OIlK-4.1
4 2 4 ’ Pedepa OKJIa, '
aHaJIN3 MaTepuaioB HanucaHue bepar u noxnan OIIK-4.2
pedepara.
[ToaroroBka
JIOKJIazia.
HWroro no pazaeny 16 | 16 20
4.
Nsyuenue
Hay4YHOU U
yaeOHOU
4.1 H ITK-4.1
epaspylIarplue 4 4 21 JINTEpaTypHl, Pedpepar (@) ,
METO/Ibl KOHTPOJIS HaIucaHue OIIK-4.2
pedepara.
[ToaroroBka
JOKIIaa
Wroro no pazneny 4 4 2,1
Hroro 3a cemectp 36 | 36 34,1 320
Uroro no aucnuminuze 36 | 36 34,1 3a4eT ¢ OLEHKON




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 UCTIOJIBb3YIOTCS:

- 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
CaMOCTOSITEIIbHOE U3YYCHHUE, Ha MMOATOTOBKY K JJAOOpaTOPHBIM 3aHSATHSM, Hanucanue pedepara,
MMOATOTOBKY K KOHTPOJIbHBIM pa60TaM H UTOIOBOMY 3K3aMCHY 10 JUCIHUITIIIMHC.

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

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecnedeHrue 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., uchnp. 1 100, —
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 obpamienus: 02.02.2023).

2. CyBopoB, D. B. MarepuanoBeneHue: METOABI HCCIEIOBAHUS 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) lonmotHuTEIBHAS TUTEPaTypa:

1. MexaHu4uecKkre CBOMCTBA METAIUIOB: CTATUYECKHE UCIIBITAHHS: yueOHOe mocodue / B.
C. 3onoropesckuii, B. K. I[Topthoii, A. H. Cononun, A. C. IIpocBupsikoB. — Mocksa: MUCHC,
2013. — 116 ¢. — Tekcr: amekTpoHHbIi // JlaHb: 2neKTpOHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/117123 (mata obpamenus: 02.02.2023). — Pexum noctyna: mis
aBTOPH3. MIOJIb30BATEIIEH.

2. MexaHuveckue CBOMCTBa MeTaJioB. YacTh 2. 1aOOPaTOPHBIN MPAKTUKyM: y4eOHOE
nocobue / B. C. 3onoropesckuii, B. K. [Topthoii, A. H. Cononun [u np.]. — Mocksa: MUCHC,
2021. — 72 ¢. — Texkct: anekTpoHHblit // JlaHb: 371eKTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/178067 (mara ooOpamenus: 17.01.2023). — Pexxum nocrtymna: s
aBTOPU3. MOJIb30BATEIEH.

3. byomux B. T. Metoasl uccienoBaHus MaTepUaOB M CTPYKTYpP B DJIEKTPOHUKE.
PentrenoBckas audpakinnonHas MUKpockomus: yueOnoe mocodue / B. T. Byomuk, A. M.
MunsBuackuii. — Mocksa: MUCHUC, 2006. — 93 ¢. — Tekcer: anekrponnsiii // JlaHs:



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

9JIEKTPOHHO-OMOMmoreunas cucrema. — URL: https://e.lanbook.com/book/117093  (nara
obpamienuns: 02.02.2023). — Pexxum g0cTyIa: /151 aBTOPHU3. IOJIB30BATENIEH.

4. Muponos B. JI. OCHOBBI CKaHUPYIOIIEH 30H0BOM MUKPOCKOMHHU. Y4eOHOe mocodue
JUISL CTYJEHTOB CTapIIMX KypCcOB BbICIIMX Y4eOHBIX 3aBeneHuii. PAH. MucTHTYT (u3ukm

MUKPOCTPYKTYD. Huxnauit Hogropog, 2004. — 114 C -
http://www.pnn.unn.ru/UserFiles/lectures/Mironov_SPM_Book.pdf (mata  oOpaieHus
17.01.2023)

5. Hocos B. B. J/lnarnoctrka MarimH 1 000pya0BaHus : yueOHoe mocodue st By30B / B.
B. HocoB. — 5-¢ wusn., crep. — Cankr-IlerepOypr : Jlawp, 2021. — 376 c¢. — ISBN

978-5-8114-6794-5. — Tekcr : anekTpoHHbIH // JIaHb | 371€KTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/152451 (mara obpamienus: 20.01.2023). — Pexum noctyna:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

B) MeToanyeckune yKazaHus:

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 wum. 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 — Pexum gocTyna: ajisi aBTOPU3. MOJIB30BATEIICH.

2. W3ydenme ycTpoHCTBa ¥ NPUHIUIIOB pabOTBl PACTPOBOTO  DIEKTPOHHOTO
MHKpo-ckona: Meroa. yka3. / H.B. Kommesa, FH0.}O. Edumosa, M.A. TlomskoBa, M.II.
bapeimnukoB. Marauroropcek, 2011. 6 c.

3. CkaHupymoomas 30HI0Bas MHKPOCKOMUs: jabopatopubiii mpaktukym / HO.FO.
Edumosa, M.A. TlomsikoBa, A.E. I'ymua. Marauroropck: M3n-Bo MarHUTOropck. roc. TEXH.
yu-ta uM. [.1. Hocoga, 2017. 41 c.

4. M3y4enue ycTpoiicTBa M NPUHIIUIIOB Pa0OTHI CTEPEOMHUKPOCKOTa: MeTo . yKka3. / O.A.
Huxkurenko, 10.10. E¢pumona, H.B. KonueBa. Maruutoropck: M31-Bo MarHuTOropck. roc. TeXH.
yH-Ta uM. [.11. Hocosa, 2013. 10 c.

5. KonruecTBeHHBIH aHAN3 JOJIM BA3KOW COCTaBISIFOLIEH n3noma: Meton. ykas. / O.A.
Huxkurenko, FO.10. Edbumosa, H.B. Koniesa. Marautoropck: M31-B0 MarHuTOropck. roc. TeXH.
yH-Ta uM. I".11. Hocoga, 2013. 6 c.

6. MuKpopeHTreHOCTIeKTpaibHblid aHanu3: meroi. yka3. / O.IO. Edumona, O.A.
Hukurenko, H.B. KoneBa. Marauroropcek: M3a-so Marauroropck. roc. Texs. yu-ta um. I'.1.
Hocosa, 2014. 9 c.

7. OmnpeneneHue KOJIMYECTBEHHBIX XapaKTEPUCTUK MHUKPOCTPYKTYPHI C IOMOIIbIO
KOMITBIOTEPHO# CHCTeMbI aHanmi3a n3oopaxenuii Thixomet PRO: nabopatopHsblil pakTHKyM. /
O.A. Hukwurenko, F0.1O. Edumona, H.B. KonnieBa. Marautoropck: M3a-Bo MarHuToropck. roc.
TexH. yH-Ta M. [ .. Hocoga, 2015. 29 c.

8. OnpeneneHne MeXaHUYECKUX CBOMCTB MeTalljla U MOCTPOEHHE KPUBBIX YIPOUYHEHUS
1o JuarpamMMe pacTsokeHus: Metoa. ykas. [ B.I'. Jloporobun. Marautoropck: W3a-Bo
MarunuToropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2008. 49 c.

r) [Iporpammuoe odecnneuenne u MHTepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haumenosanue [10 Ne norosopa CpoOK eicTBUS TUIEH3UN



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

MS Office 2007 |\, 135 1117.09.2007 GeccpouHo
Professional

7Zip CcB000JIHO pactpoctpansemoe 10 0CCCPOUHO
FAR Manager cBoOoHO pacrpoctpansemoe [10 OECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchlUIka

Harmmmonanpuas UH(POPMAIMOHHO-aHATUTUIECKAS
cucrema — Poccuiickuii MHJIEKC HAYYHOTO IIUTUPOBAHUS
(PUHIL)

URL:
https://elibrary.ru/project risc.asp

[Touckosas cucrema Akagemus Google (Google Scholar)

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

HNudopmannonnas cucrema - EnnHoe OKHO gocTyma K
MH(POPMALIMOHHBIM pecypcaM

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

DsexkTpoHHas 0a3a mepuoanveckux m3manuii East View
Information Services, OO0 «MUBHUC»

https://dlib.eastview.com/

DdenepaibHOE rOCy/IapCTBEHHOE OIOKETHOE
yupexaenue «DenepanbHblii HHCTUTYT MPOMBIIUICHHON
COOCTBEHHOCTH)

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

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/Ia.HI)HO-TeXHI/I‘-IGCKOG o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
http://www1.fips.ru/

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

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

- TEXHUYECKHMHU CPEICTBAMU OOYYEHUS, CIYKAIlUMH JUIS IPEACTAaBICHUS y4eOHOI
uHpopManuu OOJNIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHble ayaUTOpUM JUIS NPOBEIACHUS JIAOOPATOPHBIX 3aHATHH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JlabopaTopust ONTHYECKON MUKPOCKOITUI:

- aHAIN3aTOPOM  CTEpeon300paKEHUH TOBEPXHOCTH TBEPIABIX Tel Ha 0Oase
crepeomukpockorna Meiji Techno RZ-B;

- aHAIM3aTOPOM MHKPOCTPYKTYpHl TBEpABIX Ted Ha 0a3e MeTaUypru4ecKkoro
WHBEPTUPOBAHHOTO MUKpockoma Zeiss Axio Observer 3;

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

- CTIeMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopusi MEXaHHYECKUX UCTIBITAHUI:

- 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.

«JIabopaTopusi CKaHUPYIOLIEH IEKTPOHHOW MUKPOCKOITUI:

- 3JIEKTPOHHBIM CKaHUPYyrOmuM Mukpockornom JEOL JSM — 6490LV;

- KaMepoil ITI030BOM C CUCTEMOH YIPaBJIEHUs IUTI030M JUIS PACTPOBOTO 3JIEKTPOHHOTO
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 30HI0BON MUKPOCKOITUNY:

- CKaHMPYIOIITHM 30H10BBIM MuKpockorom NanoEducator 11,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX W WHAWBUAYAIBHBIX KOHCYIBTAIMNA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTally OCHAIIIEHA!

- KOMITBIOTepPHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkitoueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOeIbIo.

4. TTomerieHue 7151 CAaMOCTOSATENIbHOM pabOThl OCHAIICHO:

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemienne ans XpaHeHHs W MPOMUIAKTUYECKOTO OOCIYXHBaHUA Yy4eOHOTrO
000pyI0BaHUS OCHAIIICHO:

- CIIeUAI3UPOBAHHON MEOETIbIO: CTeNIaKaMH JJIsl XpaHEHHUs y4eOHOTo 000py/10BaHMS;

-MHCTPYMEHTaMHU ISl pEMOHTa yueOHOIro 000py10BaHUSI.






Ipuioxkenne 1

Y4eOHO-MeTOANYEeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

Temsl Ui pedepara

- Kinaccudukarust MatepuanoB 1 0COOEHHOCTH UCCIIEIOBAHUS PA3INYHBIX MAaTEPUAIIOB.

- Hepaspywaromue MeToasl KOHTpOJsS (BU3YyaJbHO-ONTHYECKUH, PEHTT€HOBCKas U
ramMmMa-1e()eKTOCKOIUS, YJIbTPa3BYKOBasi Ae(PEKTOCKONHUs, KAaNMUISIPHBIE METOAbl KOHTPOJIA,
MarHUTHbBIE METO/Ibl HEPA3PYIIAIOLIET0 KOHTPOJISA).

- CrekTpajabHble METO/Ibl aHAIM3A.

- TepMuueckre METO/bl aHAJIN3A.

IlepeyeHb 1a00PATOPHEIX PAOOT:

- I3smepenue tBepaoCTH;

- MukpoTBEPIOCTS;

- OnpeneneHrne MEXaHMYECKUX CBOMCTB METajula M MOCTPOEHUE KPUBBIX YIPOYHEHUS IO
JIMarpaMMe pacTsKEHHUS,

- HcnbiTanue Ha yIapHyIo BSI3KOCTb;

- 3y4enue ycTpoiicTBa U MPUHIIUIIOB PA0OTHI CTEPEOMUKPOCKOTIA;

- KonnaecTBeHHBIN aHAIN3 JOJIU BS3KOM COCTABIISIONICH M3JIOMa;

- OmnpeneneHue KOJMMYECTBEHHBIX XapaKTEPUCTHUK MHUKPOCTPYKTYPbl C IIOMOUIbIO
KOMITBIOTEPHOM CHCTEMBI aHaM3a n3oopaxenuit Thixomet PRO;

- 3y4enue ycTpoiicTBa U MPUHIMUIIOB Pa0OTHI PaCTPOBOTO 3JIEKTPOHHOTO MUKPOCKOIA,

- CkaHupylomas 30H10Basi MUKPOCKOIIHS,

- MUKpOpEHTIreHOCTIeKTpaIbHbIN aHalu3,

- JlnnaTomeTpryeCcKuii aHAIN3 CTPYKTYPHBIX IIPEBPALLEHUN B CTAIIAX.




Hpuioxenne 2

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

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuum:

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 6onpocos K 3auemy:.

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 3auemy:.

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 arrecTamus mo aucuuivinHe «MeToabl MccIeI0BAHUSI MATEPHAJIOB U

MPOLECCOB» BKJIIOYAECT TEOPETUUYECKHE BOIPOCHI, MO3BOJISIOIIME OLUECHUTh YPOBEHb YCBOECHUS
00yJarmUMUCs 3HAHUH, U TPAKTHYECKUE 3aJaHMs, BBISBISIIOIINE CTEIICHh CHOPMHUPOBAHHOCTH
YMEHHI U BIIAJICHUN, IPOBOJIUTCS B , IPOBOJIUTCS B hopMe 3adera.

3aueT NO JaHHOW JUCHMIUIMHE TIPOBOJUTCS B BHUIE COOECEOBAaHUS B paMKax
TEOPETUUYECKHX BOIIPOCOB, BHIHOCUMBIX Ha 3a4€T W/WJIHM PEIICHUS MPAKTHUYECKUX 3aJaHHi.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3a4ema ¢ OYEHKOIL:

Ha OICHKY «OTJHYHO» (5 0a/uioB) — OOYYaIOIIUIiCS JEMOHCTPUPYET BBICOKHI YpOBEHB
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTHYeCKoe U TIy0OoKoe 3HaHue
y4eOHOTO MaTepHaia, CBOOOTHO ONEPUPYET 3HAHUSAMH, YMEHHUSAMH, IPUMEHSET UX B CUTYAIHSIX
MOBBIIICHHON CIOXKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuiics IEMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIE OIIMOKH, HETOUHOCTH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOZAE KOHTPOJIHBIX MEPOIPHITUI
JOTTYCKAIOTCA OINOKU, POSBISETCS] OTCYTCTBUE OTIENbHBIX 3HAHU, YMEHUN, HABBIKOB.

— Ha OIECHKY «He 3a4TeHO0» CTYJACHT HEe MOXeT II0Ka3aTh 3HaHUA Ha YPOBHE

BOCIIPOM3BEJCHUSI W OOBACHEHHS HWHPOPMALMU 10 IUCHHUILIMHE, HE MOXET II0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELLIEHUS MPOCTHIX 333y, YMEHHE KPUTHUYECKH OLIEHHWBATH CBOU
JUYHOCTHBIE KadyecTBa, HaMedaTh IyTH W BHIOMpAaTh CPEACTBA pa3BUTUS JOCTOMHCTB H
yCTpaHEHUS HEIOCTATKOB.



