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PaGouas mporpamma cocrasiena Ha ocHoBe ®I'OC BO 1o HanpapjieHHIO TOATOTOBKH
22.03.02 Meramnyprus (yposens Gakanaspuara) (mpukas Muno6prayku Poccru ot 04.12.2015
r. Ne 1427)

PaGouass mporpamMma pacCMOTpeHa M 000peHa Ha 3ace/[aHHu kadenpsr TexHomorui
00paboTKu MaTepHaoB

18.02.2020, mpotokoin Ne 6 %
3as. kadeapoi 7 A.B. Monnep

PaGouast mporpamMma oio6peHna Meroudeckoit komuccueii MIMMuM
20.02.2020 r. mpoToxo Ne 5

TIpencenareib AR A.C. CaBuHOB

PaGouast TporpamMMa cocTaB/ieHa:
norenT kadenpsr TOM, KauI. TEXH. HAyK % i 10.10. Epumona
&

Penensent: 7 o ’
npodeccop kadenpst JIITUM, 1-p TeXH. HAYK i Ve H.B. Kornena




JIuer akTyannsanus paboyeii mporpaMmel

Pa6ouas mporpamMma nepecMoTpeHa, o6cyskaeHa 1 onobpena s peanusanuu B 2020 - 2021
yue6HOM rozy Ha 3aceqanun kadenpsr TexHomoruit 06paboTky MaTepraIoB

ITpoToxon ot 08 cenTsiopsr2020 1. Ne 1
3aB. kabenpoi ZH A.B. Momnnep

PaGouas nporpamMma nepecMoTpeHa, 00Cysx/ieHa 1 ogo6peHa s peanusamuy B 2021 - 2022
y4eOHOM rofy Ha 3acefjanuu Kadenpsl TexHonornii 06paGoTku MaTepHaIoB

ITpotokonm oT ___ , 202_ r. Ne
3ag. xadenpoit A.B. Momnep

PaGouas nporpamMma nepecMoTpeHa, o6cysKaeHa H oxo0pena mis peanmmsanuu B 2022 - 2023
y4eOHOM rofty Ha 3aceaHuu Kadenpsl TexHonornii 06paGoTKy MaTepHaIoB

IIpotokomoT 202 1. Ne
3as. xadenpoit A.B. Momnep

Pa6oyas mporpamma nepecMoTpeHa, 06CyxkIeHa K 000pera s peanusanuu B 2023 - 2024
y4ebHOM rozty Ha 3acenanuu Kadeapsr TexHOIOTHH 06paGOTKH MaTepHanos

ITpotokon oT 202_r. Ne
3as. xadenpoit A.B. Momnnep




1 Iesin ocBOEHU S TMCUMILIMHBI (MOXY.JIs1)

[ensimu OCBOCHHSI TUCHUIUTHHBI «METOMIBI MCCIEAOBAHUS MATEPHAJIOB M IPOILIECCOB)
SIBJISIIOTCS:

- pa3BUTHE Yy CTYIEHTOB JIMYHOCTHBIX KauyecTB, a Takxke (OPMUPOBAHHE
obmenpodeccnoHaIbHON U TPO(PECCHOHATBHON KOMITETCHIIMI B COOTBETCTBHH C TPEOOBAHUSIMHU
@I'OC BO no nanpasnenuto noarorosku 22.03.02 Meramnyprus;

- IOJIyYeHHE 3HAaHUHM 0 METOAaX UCCIIeI0BaHHS MaTEPUAJIOB U MPOIIECCOB;

- IOJTyYeHHUE MTPAKTHYECKUX HABBIKOB PaOOTHI HA MCCIICIOBATEIILCKOM 000PYI0BAHHUU.

2 MecTo IUCHUIJIMHBI (MOYJIfA) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Jucnunnuaa MeTo bl nccieoBaHu MaTepraIoB U IPOLIECCOB BXOIUT B 0a30BYIO YacCTh
y4eOHOT0 11aHa 00pa30BaTEIbHOM MPOTrPaMMBI.

Jns  u3ydeHus  AMCUMIUIMHBI — HEOOXOAUMBI  3HaHUS  (YMEHHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTAaTEe U3YUCHHSI AUCLIUIUINH/ TIPAKTUK:

Marepuanosenenue

dusuka

dusnueckas XUMHUs

Mertposorus, cTanAapTH3anus 1 cepTrdukanms

3HaHus (YMEHHMsI, BJIQJICHUs ), OJYYEHHbIE IPU U3YYEHUH JaHHON JHUCHUUIUIMHBI OYIyT
HEOOXOIUMBI JIJIsl U3y4EeHHUS TUCIUITIINH/TIPAKTHK:

[ToaroToBKa K 3alIUTe U 3aIIUTA BBITYCKHON KBaTU(PHUKAIIMOHHON pabOThI

IloaroToBka k cade u caava rocy1apCTBEHHOIO DK3aMEHa

3 KomneTeHuuu odyuyarwierocsi, popMupyembie B pe3yJibTaTe 0CBOCHUSI

AUCHMILIMHBI (MOYJIf) U IVIAHUPYEMbIe pe3yJibTaThl 00y4YeHUs

B pe3ynbTrare ocBOCHHS TUCHUILTHHBI (MOIyIIst) «MeTo/ bl HCCIICIOBAHUI MAaTEPHAJIOB
MIPOIIECCOBY 00 YUAIOIIUICS TOIKEH 00JIaAaTh CIeIyIOIUMHI KOMIIETCHIIHSMU:

CrpyKTypHBII [Tnanupyemble pe3ynbTaThl 00ydeHus
JJIEMEHT
KOMIIETCHIIMU

[TK-2 crtocoOHOCTBIO BBIOMPATh METOIBI UCCIIEIOBAHMS, TUIAHUPOBATH U ITPOBOIUTH
HGO6XOI[I/IMBIC 3KCHCpI/IM€HTLI, I/IHTepHpeTI/IPOBaTL pe3y.]'H>TaTLI 1 AcJ1aTh BBIBOJbI

3HaTh - KJIacCU()MKAIIMIO OCHOBHBIX METOJ/IOB UCCIICIOBAaHUI MaTEePHAIIOB;
- OCHOBBI POCBEYMBAIOIIEH, CKAHUPYIOLIEH 3JIEKTPOHHON Y 30HI0BOM
MHUKPOCKOIIHH

YmMmers - BBIOpaTh METO/ UCCIIE0BAHUS JIUIsl ONPEACTICHHS TapaMeTPOB

MaTepHUaIoB P PEIICHUN KOHKPETHOM MPAKTUYECKOM 3a1a4u;

- MOJIEPHU3HUPOBATHh METOJIUKH MOJIy4€HHUs U 00pabOTKU
JKCIIEPUMEHTAIIBHBIX 1aHHBIX;

- BBIOMpATH ¥ UCIIOJIB30BAaTh METO/IbI U 000PYAOBaHUE Ui aHATIN3a
(U3NKO-MEXaHNYECKUX CBOMCTB HOBBIX MAaTEpHAJIOB U U3/IENIUN U3 HUX

Bnazmets - IPaKTUYECKUMH HaBbIKAMU [IPOBEICHHS KCIIEPHMEHTA C Y4ETOM BBIOOpa
OIITUMAJIBHBIX MCTOAUK U O60py,[[OBaHI/IH JJIsL HCCHGHOB&HHﬁ,
PALOHAIBHOTO ONPECIICHHS YCIOBHUIA M IHana3oHa SKCIePHMEHTOB,
00pabOoTKH, CHCTEMATHU3aLMU U aHAJN3a TTOJIyYeHHBIX PE3YyIbTaTOB

OIIK-1  roTOBHOCTHIO HCTIOJB30BaTh (PyHIAMEHTAIbHBIE OOIIEUHKEHEPHBIC 3HAHUS

3HaTh METO/Ibl U3yYEeHHS PUIUKO-XUMUYECKUX MPOLIECCOB, PUBNYECKUX,
XUMHUYECKUX CBOMCTB U KCILTYaTAlIMOHHBIX XapaKTEPUCTUK MaTEPHUAIIOB,
yCTPOUCTB, MPUOOPOB U U3/IETUI HA UX OCHOBE




YmMmets NPUMEHSATH TU(PPAKIMOHHBIE, CIEKTPOCKOIMMYECKUE, PE30OHAHCHBIE U
ApYrue METOMbI IIPU UCCIIEAOBAaHUU MaTEPUAIIOB
Bnagets [IPAKTUYECKUMU HaBbIKAMHU HCIIOIb30BaHUS DJIEMEHTOB METO0B

HUCCIICAOBAHUA MAaTCPHUAJIOB U MPOUCCCOB HA APYIUX JUCHUIIIMHAX, HA
3aHATHUAX B ayAUTOPUHU U HA IMIPAKTUKE




4. CTpyKTypa, 00bEM M cofepKaHue AUCHUITHHBI (MOLYJ151)
OO6mast TpyI0eMKOCTh JAUCIUIUIMHBI COCTaBIsSIeT 4 3aueTHbIX enuHull 144 akaja. 4acoB, B TOM
quce:
— KOHTaKkTHas padora — 12,9 akay. yacos:
—aynutopHas — 10 akas. yacos;
— BHeayIuTOpHas — 2,9 akaj. 4acoB
— camocTosTenbHas padorta — 122,4 akan. 9acos;
— IMOJITOTOBKA K 9K3aMeHy — 8,7 akaj. yaca

dopma aTTecTalluy - SK3aMeH

AynuTopHas g
KOHTaKTHas paboTa E =z Dopma TeKylero
X B
B aKaJ. 9acax 5] U KOHTPOJISt
Paznen/ Tema 2, ( A ) £ . P Kon
5 % © | caMOCTOSTENBHOM yCIIEBAa€MOCTH H
JICHUTITAHBI R £ © N KOMIIETCHIINH
o & pabotsl IIPOMEXKYTOYHOU
nab. | mpakt. | € 8
Tlex. - | PAKT. | 2o aTTecTalyu
3aH. | 3an. | § =
1
Hzyuenne
11 Knaccudukarms YHeH?
HAYYHOH 1
MaTepuaaoB u eGroit
0COOEHHOCTH 4 14 i Pedepar I1K-2, OIIK-1
JUTEPATYPHI,
HCCIIC/IOBaHUS
HalvcaHue
Pa3IHYHBIX MaTEePHAJIOB
pedepara.
Uroro no pazneny 14
2.
3amuTa 1a00paTopHbBIX
Uzyuenue pabort: «M3y4yeHue
2.1 OnTuueckas, Hay4YHOU U yCTpoOiicTBa U
HPOCBEYHBAIOIIAS u y4eOHoit IIPUHIIAIIOB PabOTHI
CKaHHUPYOLIas JIMTEPATYPHI, CTEPEOMHUKPOCKOIIa,
(pactpoBas) 4 2 2 30 HalucaHue «3yuenune I1K-2, OITK-1
AIIEKTPOHHAS, pedepara. YCTPOHCTBA H
CKaHUpYIOImasi 30HIO0Bas Ioxroroska k IIPUHITAIIOB Pa0bOTHI
MHUKPOCKOIIHS nabopaTopHOi pacTpoBOro
pabore Ne 1, 2 3JICKTPOHHOTO
MHKPOCKOIIa»
Hroro no paznmeny 2 2 30
3.
Uzydenne
Hay4yHOU 1
yueOHOU 3amura 1a00paTOpHOI
JUTEpaTyphbl paboTsI:
3.1 PentrenoBckue ’
4 1 2 14,4 HaIMCcaHNe «MuxkpopentreHocrek-| [1K-2, OITK-1
METO[IbI HCCIIEOBAHMUS .
pedepara. TPAJIBHBII aHANU3Y.
IloaroroBka k Pedepar
J1a00paTOPHOI
pabore.




Hzyuenue

3amuTa 1a00paTopHBIX

Hay4yHOU 1 pagor:
yaeBHOM «OueHka
3.2 Ucnprranus JHTCPATYpBL, ZABeg;:f:zizﬁ;;
) N 2/21 40 HalvcaHue [K-2, OITK-1
MEXaHUYIECKHX CBOWCTB edepara (ucrmbITaHNE HA
H(I:I[FO"EZ)BKQ.. « |pacTaxkenue, YAapHBIA
1A6ODATODHEIM U3ruo, TBEPIOCTD U
£6OT§M MHKPOTBEPIOCTB)».
p Pedepar

HUroro no pazumeny 421 54,4
4.

N3zyuenne

Hay4yHOU 1
4.1 Hepazpymatomrie 24 yueOHOI Pedpepar K-2. OTK-1
METOJIBI KOHTPOJIS JUTEPATYPHI, '

HalMcaHue

pedepara.
Uroro no pazaeny 24
Uroro 3a cemectp 6/21 122,4 9K3aMeH
Hroro 1o nucIuIumHe 6/21 122,4 JK3aMCH TIK-2,0I1K-1




5 O6pa3oBaTe/ibHbIC TEXHOJIOTHH

Jnsg  ycBOoeHMsT CTyleHTaMH 3HAHUW N0 AUCUHUIUIMHE «MeToapl HUCCIIeI0BaHUS
MaTepuajgoB U MPOLECCOB» MPUMEHSAIOTCS TPAJULIMOHHAS M KOMIIETEHTHOCTHO-MOJIYJIbHAS
TEXHOJIOTMH OOY4YeHHMs, BKIIOYAIOIIME B ceOsi OOBACHEHHS TMpernojaaBaTeNis Ha JCKIUAX,
CaMOCTOSITENIbHYIO paboTy ¢ Y4eOHO U CIIPaBOYHOMN TUTEPATypPOM MO JUCIUILTNHE, BHITOTHEHUE
71a00paTOPHBIX pabOT 110 METOAUYECKUM YKA3aHUSIM U T.I1.

B xadyecTBe HHTEPAKTUBHBIX METOJIOB O0YUEHUS UCTIONb3YIOTCS

- OMepeXkarolasl CaMOCTOsTeNbHAsT paboTa W paboTa B KOMaHAEC MPH BBITOTHECHUH
1a0opaTOpHBIX padoT;

- mpoOieMHOe 00y4YeHHE MPHU MOUCKE WH()OPMAIMOHHBIX MCTOYHUKOB, COCTABICHUH U
HaMucaHuM pedepara 1o MoIy4eHHBIM HHANBUIYAIbHBIM 33JaHUSM.

CamocrosiTenpHass paboTa CTYACHTOB HalpaBlieHa Ha 3aKpeIyICHHE TEOPETHYECKOTO
MaTepuana, W3JI0KEHHOro TpemojaBarelieM, Ha MpopadOTKy TeM, OTBEIACHHBIX Ha
CaMOCTOSITEIbHOE U3y4eHHe, Ha TIOJITOTOBKY K JJaOOpaTOPHBIM 3aHATHSAM, HamMcaHue pedepara,
MOATOTOBKY K KOHTPOJIBHBIM paboTaM U UTOTOBOMY 3K3aMEHY MO TUCIIUTUIHHE.

6 YueOHO-MeTOANYECKOE 00ecniedeHHEe CAMOCTOATEIbHOI PpadoThl 00yYaroIINXCs
I[IpencraBneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA AJs POBeAeHUS MPOMEKYTOUHOI aTTecTAlMH
[IpencraBieHbI B IPUIOKEHUH 2.

8 YueOHO-MeTOIHYECKOE H HH(POPMALIMOHHOE 00ecTieueHrue TUCIIUTITTHHBI (MOTYJIsl)

a) OcHOBHas JIMTEpPaTYypa:

1. Kontoxos, B. KO. Metonpl uccrienoBanvs MaTE€pHaIOB W TPOIECCOB : ydeOHOE
noco6ue st By3oB / B. 10. Kontoxos, 1. A. T'oronanse, 3. B. Mypra. — 2-e u3j., ucnp. u 01 —
Mockga : U3natenbetBo FOpaiit, 2019. — 226 c. — (YauBepcutetsl Poccun). — ISBN 978-5-534-
05475-0. — Tekcr : anextponnsiii // DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/439014
(mata obpamenus: 24.09.2020).

2. CyBopos, 3. B. MarepuanoBenenue: METObl UCCIECIOBAHUS CTPYKTYPBl U COCTaBa
MaTepuasioB . ydeOHoe mocobue it akagemudeckoro Oakanaspuata / D. B. CyBopoB. — 2-¢
u3a., nepepab. u jmom. — Mocksa : M3marensctBo HOpaiit, 2019. — 180 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-06011-9. — Texkcr : anexrponusiii // 9BC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/438493 (nara obGpamenus: 24.09.2020).

0) lonosiHUTEIbLHASA JINTEPATYPA:

1. MexaHn4ecKre CBOWCTBA METAJIIOB ;| CTATHYECKUE UCTIBITaHUs | yueOHoe mocobue / B.
C. 3onotopesckuil, B. K. TTopthoii, A. H. Cononun, A. C. IlpocBupsxos. — Mocksa : MUCHC,
2013. — 116 c. — Texkcer : anekTpoHHbIH // JIaHb : aneKTpoHHO-0nbIHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/117123 (mata obpamenus: 24.09.2020). — Pexxum moctyma: Juis
aBTOPH3. MOJIb30BaTEIIEH.

2. benompitiie, M. 0. Mexanndeckue cBoicTBa METa/UIOB © ydeOHoe mocooue / M. 0.
Bbenowmpitiies, A. B. Kynps. — Mocksa : MUCUC, [6. r.]. — Yacts 3 : Bsizkocts. Pazpyiienue.
Jla6opatopusriii paktukym — 2008. — 85 ¢. — Texkcr : anextponHbiit // JlaHb : 371€KTPOHHO-
oubmmoreuynas cucreMa. — URL: https://e.lanbook.com/book/1831 (mata oOparmieHus:
24.09.2020). — Pexum noctyna: uis apropus. [lone3oBarernei.

3. byomuk, B. T. MeTtonsl uccienoBaHusT MaTepUajIoB U CTPYKTYpP B DIIEKTPOHHKE.
PentrenoBckas aupakiumoHHas MHKpockomus : yueOnoe mocobuwe / B. T. byonuk, A. M.
MuneBuackuii. — MockBa : MUCHUC, 2006. — 93 ¢. — Tekct : anekrponnsiii // Jlausb :
2JIEKTPOHHO-0MOnoTeynas cucrema. — URL: https://e.lanbook.com/book/117093 (nara



https://urait.ru/bcode/439014
https://urait.ru/bcode/438493
https://e.lanbook.com/book/117123
https://e.lanbook.com/book/1831
https://e.lanbook.com/book/117093

oopammenus: 24.09.2020). — Pexxum goctymna: 11 aBTOPU3. MOJIb30BATEICH.

4. Hocos, B. B. J/Inarnoctrka MaiimH u 00opyaoBanus : yueoHoe mocoodue / B. B. Hocos.
— 4-e m3x., crep. — Cankr-IlerepOypr : Jlanp, 2017. — 376 c. — ISBN 978-5-8114-1269-3. —
Texkcr : onektponusiit //  Jlawb : 3nekTpoHHO-OMONMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/90152 (mata obpamenus: 24.09.2020). — Pexum noctyma: s
aBTOPH3. MTOJIB30BATENEH.

5. Muponos B. JI. OcHOBBI ckaHMpYIOLIEH 30HA0BOM MUKpOCKOMUU. YdyeOHOe ocodue
JUIS CTYJIGHTOB CTapIIMX KypcoB BBICIIMX y4eOHbIX 3aBeneHuii. PAH. HMuctutyT usukm
MHUKPOCTPYKTYD. Hwxumii Hosropog, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

B) MeTonnuyeckue yKazaHusi:

1. MarepuanoBenenue. Yacte 1 [Dnextponnsii pecypc]/ H.B. Kommesa, [O.1O.
Edumona, H.H. Wnbuna. Marnutoropckuii roc. texHuueckuit yn-r um. [.M. Hocosa. -
Marnutoropck: MITY wum. I''M. Hocosa, 2019.1 CD-ROM. 3arn. c¢ »53kpaHa.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true — Pexxum gocTyna: st aBTOPHU3. MOJIH30BATEIICH.

2. V3yueHne ycTpolcTBa M MPUHIIMIIOB pa0OTHI PACTPOBOTO JIEKTPOHHOTO MHKPOCKOIIA!
Meron. yka3. / H.B. Kommesa, 10.}0. Epumoa, M.A. Ilonsxoa, M.II. BapbelHUKOB.
MarnuToropck, 2011. 6 c.

3. Ckanupyromias 30H10Basi MUKpockonus: JaboparopHslii npakTukym / F0.}O. Edumoga,
M.A. Ionskosa, A.E. I'ynun. Marautoropck: U3a-Bo Marauroropck. roc. Texs. yH-ta um. ['.1.
Hocosa, 2017. 41 c.

4. MUKpPOPEHTICHOCIEKTpalbHbli aHamu3: Metod. yka3. /| FHO.JO. Edumona, O.A.
Huxurenko, H.B. KoneBa. Maruuroropck: M3n-s0 MarauToropck. roc. Texs. yH-ta um. ..
Hocoga, 2014. 9 c.

5. OnpeneneHne MEXaHUYECKUX CBOMCTB METajl1a ¥ IOCTPOEHUE KPUBBIX YIIPOYHEHUS 110
auarpaMme  pactsbkeHus:  mertoa.  ykas. [/ B.UI. loporobwa. Marautoropek:  M3a-Bo
Marnutoropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2008. 49 c.

r) [Iporpammuoe odecneuenue u UHTEepHET-pecypceb:

IIporpammHuoe obecneueHne

Haumenosanue 110 Ne orosopa Cpoxk neicTBUS TULIEH3UU
MS Windows 7
Professional (ms N-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\, 135 11 17.09.2007 Secepoumo
Professional
7Zip CBOOOJIHO PACIPOCTPAHICMOE 0CCCPOUHO
FAR Manager CBOOOJIHO PaCIpPOCTPAHIEMOE 0OECCPOIHO
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH()POPMALMOHHBIE CITPABOYHBIE CHCTEMbI
HasBanue kypca Cchbuika
HamuonanpHas ~ MHQPOPMAIMOHHO-aHATUTHYCCKAS
cucrema — Poccuiickuit  mumexc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutrpoBanus (PUHIL)

ITouckoBast cucrema Axanemuss Google (Google
Scholar)

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



https://e.lanbook.com/book/90152
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf
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

Nudopmannonnas cucrema - ExamHoe OKHO nocTyma K

URL.: http://window.edu.ru/
MH(GOPMAIIMOHHBIM pecypcam

OnektponHas 0a3a mepuoauueckux usganuii East View

Information Services, OO0 «MIBHC»» https:/fdlib.eastview.com/

deepanbHOE TOCYIAPCTBEHHOE OI0HKETHOE YIPESIKICHUE
«DenepanbHbIit HHCTUTYT npomemuiennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTI

9 MartepHaJIbHO-TEXHHYECKOE 0O0ecneuyeHrue T CIUTLTHHBI (MOLYJIs1)

MaTepI/IaJ'ILHO'TeXHI/I‘ICCKOG obecrneueHue JUCHUITIIMHBI BKJIFOYACT:




MaTepI/IaJIBHO-TCXHI/I‘-IeCKOC obOecrieueHue JAUCIHHUITIIIMHBI BKIIFOYACT:

1. Yuebnas ayautopus 1Jist MPOBEJCHUS 3aHITHHN JICKIIHOHHOTO THUIIA OCHAIIIEHA!

- TeXHUYECKHUMH CpPEICTBAMU OOyuUeHUs, CIyXallUMU [JIs1 TpeJCTaBiIeHHs Y4eOHOM
uHpopManuy OONBIION ayAWTOPUHU: MYJIBTUMEIUWHBIMU CpPEACTBA XpaHEHWs, Tepeladn U
npeacTaBleHus yueOHON HH(pOpMaIIH;

- CIeLIMATTU3UPOBAHHON MeOEeIbIO.

2. VYueOHble ayAMTOPUM [UIsl TIPOBEIEHHUS JIAOOPATOPHBIX 3aHATUH OCHAILEHBI
1a060paToOpHBIM 000PYIOBaHUEM:

«JIabopaTopust ONTHYECKON MUKPOCKOITUI:

- aHaJIM3aTOpPOM CTEPEOM300paXKCHWH TOBEPXHOCTHM TBEPIBIX Tel Ha 0ase
crepeomukpockona Meiji Techno RZ-B;

- aHAIM3aTOPOM MHUKPOCTPYKTYPHI TBEPIBIX Tel Ha 0a3e METaUIyprHuecKoro
WHBEPTHPOBAHHOTO MUKpockorma Zeiss Axio Observer 3;

- cucteMoii 00paboTKu n300paxkenuii Ha 6aze [10 «Thixomet PRO».

- CIICIIMATTU3UPOBAHHON MEOEITBIO.

«JIaGopaTopust MEXaHMUECKUX UCTTBITAHHI:

- MukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- yHHBEpCcaIbHBIM TBepaoMepoM M4C075G3 EmcoTest;

- HaNlOJIbHOW YHUBEPCAJILHOM MCIIBITATENbHOM NBYXKOIOHHOM ManmHoi AG 1C-300 kN
Shimadzu Corp;

- HAINOJILHON YHHMBEPCAJIbHOW UCIBITATEIbHON ABYXKonoHHOW MammHoi AG 1C-50 kKN
Shimadzu Corp;

- Bugeodkcrenzomerpom TRWiew XShimadzu Corp;

- xorrpom MassTHUKOBBIM MK 300 OO0 « UMITYJIbCy;

- CIIELIMATIM3UPOBAHHON MEOEIbIO.

«Jlaboparopust CKaHUPYIOLIEH ANEKTPOHHOW MUKPOCKOITHI:

- 3JIEKTPOHHBIM CKaHHPYIOIUM MUKpockoriom JEOL JSM — 6490LV;

- KaMepo# IUII030BOM C CUCTEMON YHpaBIEHUS LIUITI030M JIJIsl PACTPOBOTO 3JIEKTPOHHOTO
mukpockorna MP 6490 LV,

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

- CIIeIMATTU3UPOBAHHON MeOEbIO.

«JIabopaTopus GU3NIECKOTO MOJAECITUPOBAHUS 1e(hOPMAITIOHHBIX IIPOLIECCOBY:

- uccnenoBarenbekuM komruiekcoMm Gleeble 3500;

- CIeLIMATIM3UPOBAHHON MeOEIbIO.

«Jlabopatopust 30HA0BOI MUKPOCKOTIUNY:

- CKAaHHPYIOIIMM 30H10BbIM MUKpockorom NanoEducator II;

- CIIeIMATTU3UPOBAHHON MeOEIbIO.

3. YuebOHast ayquTopus JJisl TPYNIOBBIX U MHIWBUAYAIBHBIX KOHCYJIBTAIUN, TEKYIIETO
KOHTPOJIS M IPOMEKYTOUHOM aTTECTallui OCHAIIICHA:

- KOMITBIOTEPHOH TexHUKO# ¢ makeTrom MS Office, ¢ moakmoueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00Pa30BaTENIbHYIO Cpey YHUBEPCUTETA;

- CIeLIMATTU3UPOBAHHON MeOeIbIO.

4. TTomeneHue JUIsl CaMOCTOSATENILHON pabOThI OCHAIIEHO:

- KOMITBIOTEPHOH TexHUKO# ¢ makeTrom MS Office, ¢ moakmoueHrnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00Pa30BaTENIbHYIO CPey YHUBEPCUTETA;

- CIIeIMATTU3UPOBAHHON MeOeIbIO.

5. Tlomemenne i XpaHeHHs W NPOQUIAKTUYECKOTO OOCTYXKHBaHUS Y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CTIeUAIN3UPOBAHHON MEOEIIbIO: CTeIUTaXKaMHU JIJIsl XpaHEHUsT y4eOHOTro



000pynoBaHus;
-MHCTPYMEHTaMH JIJI1 PEMOHTa y4eOHOTO 000pYI0BaHHSI.



IIpunoxenne 1

Y4eOHo-MeTOANYECKOE 0O0ecTIeYeHre CAMOCTOSITeILHOI padoThl 00y4aroIuXcs

Tewmsl Uit pedepara

1. Knaccupukanuss wmarepuasoB ©W OCOOCHHOCTH WCCIICOBAHHS — Pa3IMIHBIX
MaTepHaoB.
OrnTuyeckre METOIbI UCCIICIOBAHUS MATEPHATIOB.
[IpocBeunBaroias 3JIeKTPOHHASI MUKPOCKOTIHSL.
PacTpoBas 3neKTpOoHHAasT MUKPOCKOIIHS.
CkaHupyromas 30H10Basi MUKPOCKOIIHUS.
CrexTpaibHble METObI UCCIIEAOBAHUS MATEPHAIIOB.
MeTtobl onpeieieHs MEXaHNUYeCKUX CBOWCTB.
Hepaspymaromyie MeToapl KOHTPOJIA (BU3YalbHO-ONTHYECKUN, PEHTICHOBCKAS U
ramma-ne(eKToCKOnus, YyIbTpa3ByKoBas Ae(PEKTOCKOIMS, KAaMUUIIPHBIE METOABI KOHTPOJIS,
MAarHUTHBIE METOJIBI HEPA3PYIIAIOMIETO KOHTPOJIA).

NG~ WN



IIpuniaoxenne 2

OueHoYHBbIE cpPe/ICTBA s NPOBeIeHUs] IPOMEKYTOUHOM aTTecTAlNU

a) [lnanupyemble pe3y/bTaTbl 00y4eHHsI H OLIEHOYHbIE CPeACTBA /ISl IPOBeAeHUS POMEKYTOUHOI aTTecTalluu:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpencTBa

ITIK-2: ciiocoon

pe3yJabTaThbl U 1€J1aTh BLIBOADI

OCTBIO Bl)lﬁl/lpaTl) METOAbI HCCIICA0BAHMSA, IIJIAHUPOBATH M IPOBOAUTH H606X0}II/IMI)IC IKCIICEPUMEHTBI, HHTEPHNPETUPOBATD

3Harb —  KJIacCU(pHMKALNIO OCHOBHBIX MeTOJ0B | [lepeuens meopemuueckux 60npocos K IKzameny:
HCCIICIOBaHUI MaTEPUAJIOB; 1. Ontnueckas Mukpockonusi. OCHOBHbIE HOHATHS — pa3pellarolias CIoCOOHOCTb,
- OCHOBBI IPOCBEYMBAIOIIEH U npezen paspemeHus, AMPpPaKIuOHHBIN Tpeesl. Y CTPOMCTBO ONTUYECKOT0 MUKPOCKOTIA.
CKaHMPYIOIIEH >JIEKTPOHHOM, 30H10B0H, |2.  MHKpOCKONUs KOMOMHALIMOHHOTO PACCESHUS CBETA — KOHCTPYKILUS, IIPUMEHEHHE.
TYHHEJIBHOM U aTOMHO-CHJIOBO 3. Mukpockonus ¢ HaceiieHueM romuHectenuun (STED) — koHCTpykiws,
MUKPOCKOIIHU IIPUMEHEHNE.
4. KondokanbHasi MUKPOCKOIHNS — KOHCTPYKIIHSI, IPUMEHEHHE.
5. ITI9M. OcHOBBI NpOCBEYMBAIOIIEH 3IEKTPOHHONH MHUKpockonuu. KoHcTpyKius
[IOM. ®opmupoBaHnue Jiyya.
6. Bosmoxnoctn u npumeHeHue [IOM. OObekThl uccienoBaHus. JJOCTOMHCTBA
Hegoctatku Metosa [I9M. O6nactu npumenenus [1OM.
7.  POM. ®uznueckue ocHoBsl POM. YerpoiicTBo u pabota POM.
8.  Texumueckue Bosmoxkaoctd POM. Koncrpykuust POM. [Ipumenenne. MPCA.
9. (C3M. Ckanupymoomas TyHHEJIbHasT MHUKPOCKONMS — YCTPOMCTBO, HPUHIMIIBI
paboThl, IPUMEHEHUE.
10. C3M. ATOMHO-CMJIOBasi MHMKPOCKOIIUSI — YCTPOICTBO, MNPHHLUHUIBI PaOOTHI,
IIPUMCHECHHUE.
11. C3M. DnekTpocwiioBasi MHKpPOCKOIUS — YCTPOMCTBO, MPHHLUUIBI pPabOTHI,
IIPUMCHECHHUE.
12. C3M. MarautHo-CHJIOBasi MMKPOCKOIHUS — YCTPOWCTBO, MPHUHUUIBI PaOOTHI,
IIPUMCHECHHUE.
YMETh — BbIOpaTh MeToJ uccienoBanus s | [Ipakmuueckue 3a0anus:




CrpykTypHbIi

AJIEMEHT [Tnarupyemblie pe3ynbTaThl 00ydeHUS OreHOYHBIC CPE/ICTBA
KOMIIETCHITNH
oTpejieNieHus] TapaMeTpOB MaTepuanoB mpu | Onucars METONUKY MPOBEACHUS UCCIICTOBAHMIA:
pEeIICHHH  KOHKPETHOH  IPAKTHUYECKOH | - HA ONTHICCKOM MHKPOCKOTIC;
3aJa4u; - Ha POM;
—  MOIEpPHHM3HPOBATH metoauky | - Ha ACM;
MOJTYYCHUS u 00paboTKH | - onpesieneHus 6ana 3epHa;
JKCIIEPUMEHTANBHBIX JIAHHBIX; - OIpeaeeHHs] JUCIIEPCHOCTHU MEePIInTa;
- BBIOMPATH U MCIIOJIH30BATh METOJIBI U - OIpeeICHHS KOTUYEeCTBa HEMETAINTNYECKUX BKIIOUCHHIA,
obopynoBaHue AJis aHAIK3a (PU3HKO- - U3MepeHue TBepaocTH o Bukkepcy;
MEXAHUYECKUX CBOMCTB HOBBIX - U3MepeHue TBepaocTU 1o Poksenny;
MaTepHaoB U U3JICIHI U3 HUX; - U3MepeHue TBepaocTH 1o bpunenio;
- U3MEPEHNE MUKPOTBEPAOCTH;
- OnpeJieIeHHe yIapHON BA3KOCTH METaJIOB.
Bnagets - IPAaKTUYECKUMH HaBbIKAMU NIPOBENICHUS | 3a0anusa na peuwienue 3a0ay u3z npogeccuonanbHoil 0oaacmu, KOMnieKcHole

IKCIIEPUMEHTA C YIETOM BhIOOpa
ONTUMAJILHBIX METOAUK M 000PYIOBAHUS
JUIS1 UCCJIEIOBAHUM, PAIlMOHAIIBHOTO
OnpeJieNICHUs1 YCIOBUI U Juana3oHa
AKCTIEPUMEHTOB, 00pa0OTKH,
CHUCTEMAaTU3alMU U aHAJIM3a MOJIYYeHHbBIX
pe3yIbTaTOB.

3a0anus:

BriOpars MeTo/ i3MEpEeHHS TBEPIAOCTH:

- JUTSI MaTEePHAJIOB HU3KOW TBEPIOCTH;

- JUTsl MaTEPHUAIOB CPEAHEH TBEPIOCTH;

- JUTSI MAaTEPHAJIOB BBICOKOW TBEPIOCTH;

- TSl MACCUBHBIX U3JICIHIA U CIOKHON (OPMBI;

- JI7Is TOHKUX 00pa3IioB.

Br16op mMeTona uccieaoBaHus:

- JUTSI OTIPEICIICHHSI pa3Mepa 3epHa B KPYITHO3EPHUCTBIX MaTepHaliax;
- JUTsI OTIpeIeICHHsI pa3Mepa 3epHa B YITPAMEIKO3EPHUCTHIX MaTepHaiax;
- JUTSL UCCIIIOBAHMS AUCIOKAIIMOHHOW CTPYKTYPBI;

- JUIs UCCIICIOBaHHSI MUKpOpeIbeda MOBEPXHOCTH.

OIIK-1 roroBHOCTBIO HCIIOJIB30BATH (PyHAAMEHTAJbHBIC 00LCHHKEHEPHbIC 3HAHUA

3HaTh

MCTOAbI U3YyUYCHUSA (1)H3I/IKO-XI/IMI/I‘-IGCKI/IX
IIponecCCoOB, (1)I/I?>I/ILIGCKI/IX, XHUMHUYCCKUX

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. OcHOBbI (DM3HKU PEHTIC€HOBCKOrO u3ny4deHHs. B3ammonelcTBHE PEHTIC€HOBCKHX




CrpykTypHbIi

3JIEMEHT [Tnanupyemblie pe3yabTaTbl 00ydeHUs OneHouHble CpecTBa
KOMIIETEHIINH
CBOMCTB U AKCILTyaTallMOHHBIX Jy4el ¢ BELIECTBOM.
XapaKTepUCTHK MaTepUasoB, yCTPONCTB, 2. OCHOBHBIE METOJIBI PEHTTEHOCTPYKTYPHOTO aHAJIH3A.
npuOOPOB U U3/IETHH HAa UX OCHOBE; 3. Metoast PCA — Jlays, Koccens.
4. Mertoast PCA — meTo BpaleHusi, OpoIIKa.
5. OcHOBHBIE METO/Ibl PEHTT€HOCTIEKTPAIBLHOTO aHaau3a. Ob1ee ycTpoicTBO
CIIEKTPOMETPOB.
6. MeToabl peHTTeHOCIIEKPAIbHOTO aHAJIN3a — KaueCTBEHHBIH,
IIOJIYKOJINYECTBEHHBIN, KOJIMYECTBEHHBIM.
7. Cratudeckue METO/Ibl OIpeACICHIS MEXaHUUECKUX CBOMCTB.
8. JluHamMm4eckue METObI OTPEICIICHUS MEXaHNIEeCKUX CBOMCTB.
9. Huknnueckue METOJIbl ONPEAETICHNUS MEXaHMUECKUX CBOMCTB.
10. Hepa3pymarommue MeToabl KOHTPOJIS.
Ymeth - IPUMEHSATH TUPPAKINOHHBIE, Ilpakmuueckue 3a0anua:
CIEKTPOCKOIIUYECKHUE, PE30OHAHCHBIE U Onucars METOAMKY ITPOBENEHUS UCCIEN0BAaHUM:
JIpyTrUe METOABI IIPU UCCIIENOBAHUN - Ha [IDM;
MAaTEPHUaOB; -Ha MPCA;
- HEpa3pymarIMX METOI0B KOHTPOJIS.
Bnanets - IPAKTUYECKUMH HaBbIKAMHU 3aoanun na peuienue 3a0au u3z npogheccuonanbHoll 0daacmu, KOMnIeKCHblE

WCIIO0JIb30BaHUS JIEMEHTOB METO/I0B
HCCIeI0BaHUS MaTepUalioB U MPOILIECCOB
Ha APYTrUX TUCIUIUIMHAX, HA 3aHATUAX B
ayJIUTOPUH U HA y4eOHOU IMPAKTHKE;

3a0anu:

Br1Opaths MeTo u3MEpeHHs TBEPAOCTH:

- JUTsl MaTepHUAaJiOB HU3KOM TBEPIOCTH;

- IS MaTepHAJIOB CPETHEH TBEPIOCTH;

- TSl MaTEPHUAJIOB BBICOKOW TBEPIOCTH;

- JI7I1 MACCUBHBIX M3JICTHI U CIIO)KHOU (DOPMBI;

- UTsl TOHKUX 00pasIioB.

Br160p MeTona nccneaoBaHus:

- IUTs ONIpeIeICHHsSI pa3Mepa 3epHa B KPYITHO3EPHUCTBIX MaTepHaiax;

- ISl OTIPEICTICHUS pa3Mepa 3epHa B YIBTPaMEIIKO3EPHUCTBIX MaTepraliax;




CrpykTypHbIi
JJIEMEHT
KOMIIETEHIINH

[Tnarupyemblie pe3ynbTaThl 00ydeHUS

OneHouHble CpecTBa

- JUIsl UCCIIEI0BAHUS TUCIOKALIMOHHON CTPYKTYPBI;
- JUIs UCCJICI0BaHMsI MUKpOpPeIbe(ha MOBEPXHOCTH.




0) [lopsaaok npoBeieHUs MPOMEKYTOUYHOIN ATTECTAIMH, IOKA3aTeJIM U KPUTEPHHU
OLlCHMBAHMUS:

Ilpumepnaa cmpykmypa u cooepicanue nynKma:

[IpomexxyTouHast aTTecTalusl MO AUCHUIUIMHE «MeTolbl MCCIEeI0BaHUS MaTE€pUAIOB U
MIPOLIECCOBY BKJIIOYAET TEOPETUYECKHE BOMPOCHI, MO3BOJSIOUINE OIEHUTh YPOBEHb YCBOEHUS
o0Oy4aroIuMuCs 3HaHUH, U TPAKTHYECKUE 3aaHVsl, BEISIBISIIOIINE CTENIEHh C(HOPMUPOBAHHOCTH
YMEHUH U BIaJCHUH, MPOBOAUTCS B (hOpME DK3aMeHa.

DK3aMeH MO0 JaHHOM TUCIMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
Ousieram, Kax/Iblil U3 KOTOPBIX BKIIIOUAET 2 TEOPETHUECKHUX BOMpoca.

Ilokazamenu u Kpumepuu OUEHUBAHUA IKZAMEHA:

— Ha OLIEHKY «OTJIMYHO» (5 0amioB) — 00yyaronMiicss 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHUYECKOe U TIyOOKOoe 3HaHHe
y4eOHOro MaTepuaiia, CBOOOTHO ONEPUPYET 3HAHUSAMH, YMEHUSMH, IPUMEHSET UX B CUTYaLUsIX
TIOBBIIIEHHON CIOKHOCTH.

— Ha OIICHKY «Xopomo» (4 Oamia) — oOydaroniuiicss JEMOHCTPUPYET CPEIHUN YPOBEHBb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAUYUTENbHBIE OIIMOKH, HETOYHOCTH.

— Ha OIICHKY «Yy/JIOBJETBOPUTEJIBLHO» (3 Oamra) — oOydYaromMiAcs IEMOHCTPHPYET
MOPOTOBBI YPOBEHb CHOPMUPOBAHHOCTH KOMIICTEHITUI: B XOJI€¢ KOHTPOIBHBIX MEPOTPUATHI
JIOTTYCKAaOTCA OIMUOKHU, TPOSBISETCS] OTCYTCTBUE OTACIBbHBIX 3HAHUN, YMEHUN, HABBIKOB.

— Ha OIEHKY «HEY/JAOBJIETBOPUTEJbHO» (2 Oama) — OOy4arolmuics JIeMOHCTPUPYET
3HaHug He Oosnee 20% TeopeTHdeckoro MmaTepuasna, JOMYCKAeT CYIIECTBEHHbIC OMIMOKH, HE
MOJKET IMOKa3aTh MHTEIUICKTYaIbHBIC HABBIKM PEIICHUS POCTHIX 3a7a4.

— Ha OLEHKY «HeyAoBJieTBOpUTeJabHO» (1 Oaymn) — oOywaromuiicss He MOXKET MOKa3aTh
3HaHUS HAa YpPOBHE BOCIPOU3BEACHHUS M OOBSCHEHHS WHPOpPMAIHMK, HE MOXKET II0Ka3aTh
MHTEJJICKTYalbHbIE HABBIKY PEIICHUS MPOCTHIX 3a/1a4.



