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JIner akTyanu3anuu padoueii nporpamMmsl

PaGouas mporpamMmma nepecMoTpeHa, o0cyxaeHa u ogodpeHa ais peanuzanuu B 2026 - 2027
y4eOHOM Troy Ha 3acenannu kKadenpsl JIMTEHHBIX MPOIIECCOB U MATCPUATIOBEICHHSI

IIporokon ot 20 r. Ne

3aB. kademapoii H.A. ®eokTucTon

PaGouas mporpamma nepecMmoTpeHa, o0cyxaeHa u ogo0peHa s peanusanuu B 2027 - 2028
y4eOHOM Toy Ha 3acenanuu kKadeapsl JIMTEHHBIX MPOIIECCOB U MATCPUATIOBEICHHSI

[Iporokom ot 20 . Ne

3aB. kadenpoii H.A. ®eokTucToB

PaGouas mporpamMmma repecMoTpeHa, o0cyxaeHa u ogodpeHa i peanuzanuu B 2028 - 2029
y4eOHOM TO/1y Ha 3aceanuu Kapenpbl JIMTEHHBIX MPOLIECCOB U MaTEPUAIIOBECHHSI

IIporokom or 20 1. Ne

3aB. kademapoii H.A. ®eOKTHCTOB

PaGouas nporpamma nepecMoTpeHa, o0cyxaeHa u ogo0peHa s peanmsanuu B 2029 - 2030
yueOHOM TO/1y Ha 3acefanuu kapenpbl JIMTEHHBIX MPOIIECCOB U MAaTEPHAIOBEICHHS

[IpoTokon ot 20 1. Ne

3aB. kadenapoii H.A. ®eOKTHCTOB

PaGouas mporpamMmma nepecMoTpeHa, o0cyxaeHa u ogodpena mis peamuzanuu B 2030 - 2031
y4eOHOM To1y Ha 3acenannu kadeapsl JIMTEHHBIX TPOLIECCOB M MATEPHATIOBEICHUS

[Iporokom ot 20 r. Ne
3aB. kadenpoii H.A. ®eokTucTon




1 Hesu ocBOeHMS TUCHUILIMHBI (MOAYJIs1)

I{enssmu 0CBOCHMS TUCHMIUIMHBI «MeETObI HCCIEA0BAaHUS MATEPUATIOB U IIPOLIECCOB)
SIBJISIFOTCSL:

- pa3BUTHE Y CTYJEHTOB JIMYHOCTHBIX KauecCTB, a Takke (P OpMUPOBAHHE
obmrenpodeccuoHanbHON U MpodeccrnoHaIbHON KOMIETEHIIMN B COOTBETCTBUH C
tpedoBanussmMu ®I'OC BO no nanpasienuto noarorosku 22.03.02 Merautyprus;

- IOJIy4€HHUE 3HaHUI 0 METO/IaX UCCIEA0BaHUS MaTEPHAIIOB U IIPOLIECCOB;

- IOJTy4y€HUe MPAaKTUYECKUX HaBBIKOB PabOTHI Ha HCCIIEI0BATEIbCKOM 000pY/10BaHUU.

2 MecTo IMCHUILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOM POrpamMMbl

JucuunnrHaa Meroasl HCcae10BaHus MATEPUATIOB U IPOLIECCOB BXOAUT B
00s13aTeNbHYI0 YaCTh YI€OHOT0 IIaHa 00pa30BaTEIbHON MTPOTPaMMBI.

Jnst u3ydeHus TUCIUIIMHBI HEOOXOAUMBI 3HAHUS (YMEHUs, BIaICHUS),
cOpPMHUPOBAHHBIE B PE3YJIbTATE U3yUCHUS AU CIUTIINH/ TTPAKTHK:

MeTtponorus, cTanaapTu3anus U cepTuuKamms

MarepuranoBenenue

dusnyeckas XUMHU

duzuka

3nanus (yMeHUs, BIAJEHUs), TIOTy4EeHHbIE TPH U3YUYEHUN JAHHOM I CLIUTLIMHBI
OyIyT HEOOXOIUMBI JIJIsl U3YUEHUS U CIIUTUIMH/TIPAKTHK:

Hayuno-uccnenoBarensckas pabora

[ToaroroBka k ciade U cliadya rocy1apCTBEHHOI 0 K3aMeHa

[ToaroToBka K mporeaype 3aluUThl U 3aIlUTa BEITYCKHON KBaTU(UKAIIMOHHON
paboThl

3 Komnerenuuu odyuawierocs, popMmupyemMbie B pe3yJabTaTe 0CBOCHUS

AUCHUIIMHBI (MOAYJIA) M IJIAHUPYEMbIe Pe3yJbTaThl 00y4eHust

B pe3ynbTaTe 0OCBOCHUS TUCIUTIIMHBI (MOAYJIs1) «METObI HCCIIETOBAHUS
MaTepuasoB U MPOIECCOB» 00yUaIOLIHIICS JODKEH 001a1aTh CIeayIO UMY
KOMIIETCHIIUSIMH :

Kon manukaropa Nunukatop 10CTHXKEHUS KOMIETEHIIMT

OIIK-4 CniocoOeH mpoBOIUTh U3MEpEeHHs U HaOoieHus B cepe nmpodeccroHanpHON
JesITeIbHOCTH, 00pabaThIBaTh U MPEACTABIATH IKCIIEPUMEHTAJIbHbIE TaHHbIE

OIlK-4.1 BoiOupaer u npuMeHsieT METO/Ibl U CPECTBA U3MEPEHUS IS
OINPEJEIECHNS CBOMCTB MAaTEPUAJIOB U U3JIEIIUI U3 HUX
OIIK-4.2 [IpoBoaMT SKCIIEPUMEHTAIIBHBIE UCCIIEI0BAHMS U UCIIOIb3YET OCHOBHbIE

IIPHUCMbI O6pa60TKI/I " NIPpCaACTAaBJICHUA IMOJIYYCHHBIX JJaHHBIX




4. CTpyKTypa, 00bEM M CcOepKaHue TUCHHILIMHBI (MOLYJIs1)

OO611ast Tpy10EMKOCTbh U CLIUTIMHBI COCTaBIIsACT 4 3a4eTHBIX eAuHUIl 144 akaJ. 4acoB, B TOM

YHCIIC:

— KOHTaKkTHas pabora — 12,9 akaj. yacos:
—aynuropHas — 10 akan. 4acos;
— BHeayIuTopHas — 2,9 akaj. 4acos;

— camocTosATeNbHas padora — 122,4 akaj. 4acos;

— B opMe MpaKTUIECKOi MoAroToBKH — () aka. gac;
— MOJIFTOTOBKA K dK3aMeHy — 8,7 akaj. yac

dopMa aTTecTauu - 3K3aMeH

Ay nuTtopHas e
KOHTaKTHas paboTa z z dopma TekyIero
Pasnen/ Tema o (B akap. gacax) E E{ Bun § KOHTPOJIS Kox
s S © | CaMOCTOATENbHOH | YCIeBaeMOCTU U
JUCLUTUTMHBI < 2 = ., | xommeTeHIMH
o & paboTsI MIPOMEKY TOUHON
it nab. NpakT. % S aTTeCTaluK
CK. < S
3aH. 3aH. | U &
1. 1. Knaccudukarnus
MaTepuanoB U 0COOEHHOCTU
HCCIICI0OBAHUS Pa3INYHbIX
MaTepuasoB
N3zyyenue
1.1 1.1 Kimaccuduxanus HaY4YHOU U
MaTepuanoB U 0COOEHHOCTH 4 15 yueOHoOU Pedepar OIIK-4.1,
WCCIIEIOBAHNS PA3INYHBIX JIUTEPaTyPHI, p OIIK-4.2
MaTepHanoB HaIKMCaHUEC
pedepara.
Hroro mo pazneny 15
2. 2.0nTHueckas,
MPOCBEYMBAOIIAs U
CKaHHpYIomIast (pacTpoBas)
3JIEKTPOHHAs, CKAHUPYIOLIast
30H/10Basi MUKPOCKOIIHS
3amura
1abopaTOPHBIX
N3yuenue pabot: «/3yuenue
HaY4YHOU U yCTpoiicTBa U
2.1 2.1 Onruueckas, yueOHOM IPUHIUIIOB PabOTHI
MpPOCBEYMBAOIIAS U JUTEPATYPHI, CTePEOMHUKPOCKOIA
OIIK-4.1,
CKaHUpyomas (pacTpoBast) 4 2 2 25 HalucaHue », «3yuenue OITK-4.2
3NIEKTPOHHAs, CKaHUPYoLIas pedepata. ycTpoiicTBa 1 '
30HI0Bast MUKPOCKOIIHS IMoaroroBka x MIPUHIMIIOB pabOThI
71a0opaTopHOH pacTpoBoro
pabote Ne 1, 2 9NIEKTPOHHOTO
MHKPOCKOTIa.
Pedepar
HUroro no pazaeny 2 2 25
3. 3.PeHTreHOBCKHE METObI
HCCJIEI0OBAHUS
3.1 3.1 Penrrenosckue 4 1 2 244 N3yuenue 3amura OIIK-4.1,
METO bl HCCIICJOBAHUS ' Hay4yHOU U s1a00paToOpHOU OI1K-4.2




y4aeOHOH
JUTEPATYPHI,

paboThI:
HalWCaHue
«MHUKpOpeHTreHoC
pedepara. .
MEKTPaJIbHbIHA
IMoxroroBka k
N anamu3y. Pedepar
nabopaTopHOM
paborte.
HWroro mo pazneny 24,4
4. 4. Metosl onpeaeneHust
MEXaHHUYECKHX CBONCTB
3ammuTa
11a60paTOPHBIX
Nsyuenue parop
. pabort:
HaY4HOH 1
. «Onenka
yueOHoU
4.1 4.1 Metonsl JINTEPaTypPBhL MEXAHITICCKIX
o ? CBOMCTB CTaJIN OIIK-4.1,
OIIpeAeIIeHHs] MEXaHHIEeCKUX 34 HaIllMCaHue
N (ucmipiTaHuE Ha OIIK-4.2
CBOWCTB pedepara.
pacTtsbkeHue,
IMoxroroeka k o
yIapHbIil u3ruo,
mabopaTOPHBIM
TBEPAOCTh U
pabotam
MHKPOTBEPIOCTB)».
Pedepar
HUTtoro 1o pasneny 34
5. 5. Hepaspymatommue MeTo bl
KOHTPOJIS
Wzyuenne
HAY4HOU U
5.1 Hepaspymaromme yeOHOM OIIK-4.1,
paspy i 24 y Pedepar
METO Tl KOHTPOJIS JTUTEPaTypHhl, OIIK-4.2
HaluCaHue
pedepara.
HUroro mo pazneny 24
6. Ox3amMeH
6.1 Dx3ameH
HWroro no pazneny
Hroro 3a cemectp 122,4 SK3aMEH
Htoro nmo auciuInye 122,4 SK3aMEH




5 O0pa3oBarejbHbIE TEXHOJIOTHU

J1i11 yCcBOGHHMS CTYJIEHTaMU 3HaHUW M0 AUCHUTUIMHE «METO/IbI MCClIeI0BaHUS
MaTepHaloB U MPOLIECCOBY MPUMEHSAIOTCS TPAJAULIMOHHAS U KOMIIETEHTHOCTHO-MO/1YJIbHAS
TEXHOJIOTHH 00y4eHUsl, BKIIIOYAIOUIHE B ce0st OOBbSICHEHUS MPENo1aBaTesst Ha JeKIHUIX,
CaMOCTOSATENIbHYIO PabOTy C y4eOHON U CIPaBOYHOM JIMTEPATYPOH 1O U CLIUIUIMHE,
BBITIOJTHEHHE J1a00paTOPHBIX PadOT MO METOANYECKUM yKa3aHUSM U T.I1.

B kauecTBe MHTEPAaKTUBHBIX METOA0B O0yUEHHUSI UCIOIb3YIOTCS:

- OTIepeKAOIIIAst CAMOCTOsITEIbHAS paboTa U paboTa B KOMaH/I€ TPH BBIMOTHEHUN
nabopaTopHbIX padoT;

- mpo0sieMHOe 00y4YeHHEe TPH MONCKE HH(POPMAITHOHHBIX UCTOYHIUKOB, COCTABICHUN U
HaIMMCaHUM pedepaTta Mo MOTydEeHHBIM UHIUBUIYIBHBIM 32/TaHUSIM.

CamocrosiTenbHas paboTa CTy/IEHTOB HAlpaBJICHA Ha 3aKPEIUICHUE TEOPETHIECKOTO
MaTepuaia, U3JI0KEHHOTO MPermoJaBaTesieM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha
CaMOCTOATENILHOE U3YUYEHHE, Ha MTOATOTOBKY K JAOOPATOPHBIM 3aHATHIM, HATIMCAHUE
pedepara, MOATOTOBKY K KOHTPOJBHBIM paboTaM U UTOTOBOMY dK3aMeHY MO TUCIHUILINHE.

6 YueOHO-MeTOAMYeCKOE 00ecliedeHHe CAMOCTOATEbHOIH padoThl 00y4aro M XCs

IIpencraBieHo B npuioxeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeIeHUs IPOMEKYTOYHOM aTTecTalun
IIpencraBiieHbl B IPWIOKEHUH 2.

8 YueOHo-MeTOAMUYecKoe U MHPOPMALIMOHHOE 0O0ecnedyeHne JUCIHUILTHUHbI

a) OcHoBHas IMTEpaTypa:

1. Kontoxos, B. 0. Merozs! uccienoBanus MaTepHaioB U MPOILIECCOB: YIeOHOE
nocodue s By30B / B. }O. Kontoxos, . A. I'oronanze, 3. B. Mypra. — 2-e uzna., ucnp. u
nor. — Mocksa: U3natensctBo FOpaiit, 2025. — 179 ¢. — (Briciee o6pa3oBanue). —
ISBN 978-5-534-13938-9. — Texkcr: anexrponnsiii // DbC FOpaiit [caitt]. — URL:
https://urait.ru/viewer/metody-issledovaniya-materialov-i-processov-563638#page/-4 (mata
obpamienus: 20.01.2025).

2. CyBopos, 3. B. MaTtepuanoBeneHne: METOAbI KCCIEIOBAHUS CTPYKTYPBI U COCTaBa
MaTepHaJIOB: yueOHOe TTocoOue i akajaeMuieckoro 6akanaspuata / 3. B. CyBopoB. — 2-¢
u31., nepepad. u gomn. — MockBa: U3mparenberBo FOpaiit, 2025. — 180 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-06011-9. — TekcT : HenocpencrBenubii — URL:
https://urait.ru/viewer/materialovedenie-metody-issledovaniya-struktury-i-sostava-materialov-5
63196#page/-5 (mata oopamenus: 20.01.2025).



https://urait.ru/viewer/metody-issledovaniya-materialov-i-processov-563638#page/-4
https://urait.ru/viewer/materialovedenie-metody-issledovaniya-struktury-i-sostava-materialov-563196#page/-5
https://urait.ru/viewer/materialovedenie-metody-issledovaniya-struktury-i-sostava-materialov-563196#page/-5

0) JonmoaHuTeEABbHAS JUTEPATYPA:

1. MexaHnn4eckre CBOMCTBAa METAJUIOB: CTATUUECKHUE UCTIBITAHUS: YdeOHOoe mocodue /
B. C. 3onoropesckuii, B. K. IToptHoii, A. H. Cononun, A. C. ITpocBupsikoB. — Mocksa:
MUCHC, 2013. — 116 c. — TexcT: anexkTpoHHbIH // JIaHb: 371€eKTpOHHO-0MOIHOoTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/117123 (narta obpamenus: 20.01.2025). —
Pexxum noctymna: i aBTOpH3. MOJIb30BaTENEM.

2. MexaHu4eckre cBoWcTBa MeTauioB. YacTh 2: 1a00paTOpHBI MPaKTUKYM: Y4eOHOe
nocodbue / B. C. 3onoropesckuii, B. K. [Toptaoii, A. H. Cononus [u ap.]. — Mocksa:
MUCHUC, 2021. — 72 c. — TekcrT: 251eKTpOHHEII // JlaHb: 371eKTpOHHO-ONO IO TeuHAs
cucrema. — URL: https://e.lanbook.com/book/178067 (nata obparmienus: 20.01.2025). —
Pexxum noctyna: ajst aBTOpuU3. MOJIb30BaTEIEH.

3. By6muk B. T. MeTonbl ucciieoBaHusl MAaTEPUAIOB B CTPYKTYP B DJIEKTPOHHKE.
PentrenoBckas nudpakimoHHas MUKpockomnusi: yueOHoe nocodbue / B. T. byonuk, A. M.
MunsBuackuit. — MockBa: MUCUC, 2006. — 93 c¢. — Teker: anextponHbiii // JlaHs:
3NIeKTPOHHO-OubImoTeunas cucrema. — URL: https:/e.lanbook.com/book/117093 (maTa
obpamenus: 20.01.2025). — Pexxum nocryna: 11 aBTOPHU3. 10JIb30BATENIEH.

4. Muponos B. JI. OcHOBBI cKkaHHpPYIOILIEH 30H10BOM MUKPOCKONNH. YueOHOe
rocodue il CTyJIEHTOB CTapIINX KypcoB BhICHIMX yueOHbIX 3aBeneHuil. PAH. Unctutyt
¢uznku Mukpoctpyktyp. Huxxnuit Horopon, 2004. — 114 ¢ -
http://www.pnn.unn.ru/UserFiles/lectures/Mironov_SPM Book.pdf (nata oOparueHus
20.01.2025)

5. Hocos B. B. /luarnocrtrka MamuH 1 000pyAoBaHus : yuedHoe nocodue st By30B /
B. B. HocoB. — 5-¢ u3n., crep. — Cankrt-IlerepOypr : Jlanp, 2021. — 376 c. — ISBN 978-5
-8114-6794-5. — Tekcr : aneKTpoHHBIi // JIaHb : 271€eKTpoHHO-0MOIMOTeYyHas cucTeMa. —
URL: https://e.lanbook.com/book/152451 (mata obpamenwus: 20.01.2025). — Pexum
JOCTYTA: JUIsl aBTOPU3. TOJIb30BaTENEH.

6. 'azenayp, E. I'. MeTons! uccienoBanust MmarepuaoB : yueOHoe nocodue / E. T'.
l'azenayp, JI. B. Ky3pmuna, B. U. Kpamennann. — Kemeposo : KemI'VY, 2013. — 336 ¢c. —
ISBN 978-5-8353-1578-9. — Tekcr : anekTpoHHbIi // JIaHb : 37eKTpOHHO-0MOIMOTeuHas
cucrema. — URL: https://e.lanbook.com/book/44317 (nata oopamenus: 20.01.2025). —
Pexxum moctyna: 1j1st aBTOPH3. MOJIb30BATENEH.

7. lla6anog, 1. 1. Ckanupyrotiasi 30H10Basi MUKPOCKOIIHS JIJIsI U CCIETOBAHUS
KepaMHUUYECKHX MaTEpPHAJIOB: MMOCOOHE K KypCy JeKIui : yueoHoe mocooue / 1. II1.
[Mla6anos, I'. JI. Kapnamosa, /1. C. lannaea. — Maxaukana : JII'Y, 2017. —35c¢c. —
Tekcrt : anekTpoHHbIH // JIaHb : 351eKTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/158454 (nata odpamienus: 20.01.2025). — Pexxum gocryna: st
aBTOPH3. MOJIb30BATENECH.

B) MeToanuyeckne yKa3zaHus:


https://e.lanbook.com/book/117123
https://e.lanbook.com/book/178067
https://e.lanbook.com/book/117093
http://www.pnn.unn.ru/UserFiles/lectures/Mironov_SPM_Book.pdf
https://e.lanbook.com/book/152451
https://e.lanbook.com/book/44317
https://e.lanbook.com/book/158454

1. Marepuanosenenue. Yacte 1 [Dnektponnsiit pecypc]/ H.B. Komnmesa, O.1O.
Edumosa, H.H. Unpuna. Marautoropckuii roc. texaudeckuid yH-T um. I'.11. Hocosa. -
Marnuroropck: MI'TY um. I''1. Hocosa, 2019.1 CD-ROM. 3armx. ¢ 3kpaHa.
https://host.megaprolib.net/MP0109/Download/MODbject/2540 — Pexum gocTyma: ajis aBTOPHU3.
I10JIb30BaTENEM.

2. Metoapl ucCcIeqoBaHus CTPYKTYPBI MaTepHAaioB : MpakTUkyM [ By30B] / FO. FO.
Edumona, H. B. KomieBa, O. A. KynpusHosa. - Marautoropck : MI'TY um. I'. M. Hocoga,
2022. - 1 CD-ROM. - 3ari. C TUTYJL JKpaHa. -
URL:https://host.megaprolib.net/MP0109/Download/MObject/20281 - TekcT : 37eKTPOHHBIH.

3. Ckanupyro1mas 30H10Bast MUKpOCKomus: 1abopatopHsblii mpaktukym / FO.1O.
Edumona, M.A. Ilomsxosa, A.E. I'ymua. Marauroropck: M31-80 MarHuToropek. roc. TEXH.
yHa-ta uM. I'.11. HocoBa, 2017. 41 c.

4. OnpeneneHrne MEXaHNYECKUX CBOMCTB METAJIa U TOCTPOEHUE KPUBBIX
YIIPOYHEHUS 110 JUarpaMMe pacTspKeHHs: MeTo. ykas. / B.I'. Jloporodua. Marautoropck:
N3n-Bo Marautoropck. roc. Texs. yu-ta um. [.11. Hocosa, 2008. 49 c.

r) [Ilporpammuoe odecneuenne u UHTEepHET-pecypehl:

IIporpammHoe obecnieuenune

HaumenoBanue .
o Ne noroBopa Cpok neicTBUS JIMIIEH3UU
MS Office 2007 |\, 135 o1 17.09.2007 Geccpouno
Professional
7Zip CBOOOJHO PACIPOCTPAHIEMOE OeccpouHo
FAR Manager CBOOOZHO PaCIpPOCTPAHIEMOE 6eccpoyHO

IIpogeccnonanbubie 0a3bl JaHHBIX 1 HHGOPMAIMOHHBIE CIIPABOYHBIE CHCTEMBI

HasBanue kypca Ccplka

?EKTPOHHHG pecypert Oubmmoteit MITY uw, https://host.megaprolib.net/MP0109/Web

HanuonanbsHast ”HQOpMaIMOHHO-aHAIUTUYECKAs
cucteMa — Poccuiickuii wmHzmekc Hayunoro | URL:https://elibrary.ru/project risc.asp

HUTUPOBAHUS

9 MaTtepuajibHO-TeXHHYECKOe o0ecneyeHue JUCHUNIUHBI (MO1YJIs1)


https://host.megaprolib.net/MP0109/Download/MObject/2540
https://host.megaprolib.net/MP0109/Download/MObject/20281
https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp

MaTepI/IaJ'ILHO'TeXHI/I‘ICCKOG obecreueHue JUCHUIIIIMHBI BKJIIFOYACT:

1. YuebHast ayauTopust 11l IPOBEJIEHUS 3aHATUH JIEKIIMOHHOI'O TUIIA OCHAIIICHA:

- TEXHHYECKUMHU CPEJCTBAMU O0YUCHHS, CIIY>KAIIUMU JIJISI TPEICTABIICHHUS yIeOHOM
nHpOopMaIUK OOJBIION ayIUTOPUU: MYJIbTUMEIUIHHBIMU CPEICTBA XPAHCHHUS, TIEpeaadn U
npecTaBieHus yueOHol nHpopMaIiy;

- CTIeMaTN3UPOBAHHON MEOEIBIO.

2. Y4yeOHbIC ayTUTOPUH I IPOBEACHUS J1a00paTOPHBIX 3aHATHI OCHAIIICHBI
71a00paTOpHBIM 000PYIOBAaHUEM

«JlabopaTopust ONTHIECKOH MUKPOCKOITHI:

- AaHATIM3aTOPOM CTEPEOU300PAKEHUI TTOBEPXHOCTH TBEP/BIX TEl Ha 0a3e
crepeomukpockomna Meiji Techno RZ-B;

- AaHATIM3aTOPOM MUKPOCTPYKTYPBI TBEPABIX TEJ Ha 0a3e METaJLTypru4ecKoro
WHBEPTUPOBAHHOIO MUKpOcKoma Zeiss Axio Observer 3;

- cucteMoi 00paboTku n3obpakenuii Ha 6aze [10 « Thixomet PRO».

- CHIEHAIM3UPOBAHHON MeOEeBIO.

«JlabopaTopusi MEXaHUYECKUX UCTIBITAHUI»:

- mukpotBepaomepom BuehlerMicromet 5103 Buehler;

- yHUBepcaiabHbIM TBepaoMepoM M4C075G3 EmcoT est;

- HAIlOJIbHOW YHUBEPCAJbHON MCIIBITATEIbHOM NBYXKOIoHHON MammHoi AG 1C-300
kN Shimadzu Corp;

- HAIlOJIbHOM YHUBEPCAJIbHOM MCIBITATEIbHOM NBYyXKOJ0oHHON MamuHoi AG 1C-50
kN Shimadzu Corp;

- Bugeoskcrenzomerpom TRWiew XShimadzu Corp;

- koripoM MasiTHUKOBBIM MK 300 OO0 « UMITY JIbCy;

- CIICLIMAJIM3UPOBAHHON MeOeIbIO.

«JlabopaTopusi CKaHUPYIOIIEH TEKTPOHHOU MHKPOCKOITHI

- QIIEKTPOHHBIM CKaHUpYOIMM MuKpockorrom JEOL JSM — 6490LV;

- KaMepOH LUTF030BOM C CUCTEMOW YIIPABJIEHUS LUTKO30M JUJIsSI pACTPOBOrO
aneKTpoHHOro Mukpockona MP 6490 LV,

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

- CIICLIUAIM3UPOBAHHON MeOeIbIO.

«JIabopaTopust GU3NIECKOr0 MOACTUPOBAHUS J1e()OPMAIIMOHHBIX IPOIIECCOBY:

- uccaenoBateabckum komruiekcom Gleeble 3500;

- CIIELUAIM3UPOBAHHON MEOEIbIO.

«JIabopaTopusi 30HA0BOI MUKPOCKOIIHM:

- CKaHMPYIOIIUM 30H0BbIM MUKpockornom NanoEducator 11,

- CIIeNMaTN3UPOBAHHON MEOEIBIO.

3. YueOHast ayiuTOpHS IS TPYNTIOBBIX U WHAHBUIYIBHBIX KOHCYJIBTAIIHH,
TEKYIIET0 KOHTPOJIS ¥ TPOMEXYTOUHOM aTTeCTAIlMH OCHAIIICHA:

- KOMITBIOTEPHO# TexHuKo# ¢ maketom MS Office, ¢ mogkmodyeHnem K cetu
«VlHTEpHET» U C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO -00Pa30BaTEILHYIO CPEIy
YHHBEPCHUTETA;

- CIIeMaTN3UPOBAHHON MEOEIBIO.

4. ITometeHne 11 CaMOCTOSTENBHOM pabOTHl OCHAIIIECHO:

- KOMITBIOTEPHOM TexHuKoi ¢ maketom MS Office, ¢ mogkmroueHnem k cetu
«VIHTEpHET» | € IOCTYIIOM B 3JICKTPOHHYIO WH(POPMAIIMOHHO -00Pa30BaTEILHYIO CPEIy
YHHUBEPCHUTETA;

- CTIeMaTN3UPOBAHHON MEOEITBIO.

5. ITomemenne aJist XpaHEHHs 1 TPOPHIIAKTHYECKOTO 00CITY)KUBaHUS y4eOHOTO
000pyIOBaHUS OCHAIIEHO:

- CIIeNMaIN3UPOBAHHON MEOENBIO: CTEIIaKaMH [Tl XpaHEHUST y4eOHOT 0



000pyI0BaHUS;
-UHCTPYMEHTAMH JJIsi PEMOHTA Y4eOHOTr0 000PYI0BaHUS.



puioxenue 1

Y4yeOHo-MeTOAUYECKOE O0ecTieueHre CAMOCTOSITEIbHOM PadoThl 00y4aK0IIIMXCS

Tewmsbl 1td pedepara

1. Knaccudpukamumss MarepuajoB W OCOOCHHOCTH HCCJCIOBAHHMS  Pa3IMYHBIX
MaTepualoB.
OnTuyeckrue METOJIbI UCCIISIOBAHMS MAaTEPHAIIOB.
[IpocBeunBatoas 3JIeKTpOHHAS MUKPOCKOITHSL.
PactpoBas 35eKTpoOHHAss MUKPOCKOIIHSL.
Cxanupyroniasi 30H10Basi MUKPOCKOMHS.
CriekTpaJibHbI€ METO/IbI MCCIIEIOBAHMS MaTEPUAJIOB.
Mertoapbl onpeneseHus] MEXaHUYECKUX CBOMCTB.
Hepaspymatomime MeTobl KOHTPOJs (BU3YyaIbHO-ONTHYECKUN, PEHTI€HOBCKAs U
raMmma-1eeKTOCKOIHUS, YJIbTPa3BYKOBasi J1e(EKTOCKONHMs, KalMUIIPHBIE METOABI KOHTPOJIS,
MarHMTHBIC METO/IbI HePa3pyIIAOIIEro KOHTPOJIS).

NGO~ WDN



Ipuioxkenue 2

OueHoYHbIE CPEACTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTALUA

a) [lnanupyemble pe3yabTaTbl 00y4eHHsI M OLIEHOYHbIE CPeCTBA AJI51 NPOBeIeHNs MPOMEKYTOYHON aTTeCTANMH:

CrpyKTypHBIii
SIIEMEHT

KOMIICTCHIIN U

[Inanupyemble pe3ynbTaThl 00y4eHUs

OneHouHbIe CpeAcTBa

OIIK-4 CrocobeH mpoBOAUTh U3MEPEHUSI M HaOI01eHus B ¢

SKCIICPUMCHTAJIbHLIC JAHHBIC

epe nmpodeccuoHaNbHON ASITEIBHOCTH, 00padaThIBATh U NMPEACTABISAThH

OIIK-4.1

Bribupaer v mpuMeHseT MeTOAbI U
CpelicTBa U3MEPEHUS JJ1s1 OIpeleTIeHuUs
CBOICTB MaTEpUAJIOB M U3/ICIIUN U3 HUX

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1.  Onruueckas mMukpockonus. OCHOBHbIE MOHATHA — pa3pellarolias CrocoOHOCTb,
npezen pa3pelieHus, 1 ppakuoHHbIN npeaen. Y cTpoicTBO ONTHYECKOr0 MUKPOCKOIIA.
2.  Muxkpockomnus KOMOMHAIIMOHHOTO PACcCESHUs CBETa — KOHCTPYKIIMS, IPUMEHEHHE.
3. Mukpockonuss ¢ HacelmeHueM JromuHecneHnun (STED) —  koHcTpykiws,
IIPUMEHEHUE.

4. KoH(poxkanabHass MUKPOCKOIUS — KOHCTPYKIIUS, IIPUMEHEHUE.

5. II9M. OcHOBBI NpocCBEYMBAIOLIEH 3IEKTPOHHOM MHKpockonuu. KoHCTpykius
[I9M. ®opmupoBaHue ayya.

6. BosmoxHoctn u mpuMeHeHue [IOM. OOwekThl ucciemnoBanus. JlocToMHCTBA M
Hegoctatku Metona [I19M. Obnactu npumeHenus [1OM.

7. POM. ®uznueckue ocHoBbl POM. YcerpolictBo u padora POM.

8. Texunueckue Bozmoxaoctn POM. Koncrpykus POM. [Ipumenerane. MPCA.

9. C3M. Ckanupytonias TYHHEIbHAsE MUKPOCKOITUS — YCTPOUCTBO, IPHHIIUIIBI paOOTHI,
IIPUMEHEHUE.

10. C3M. AToMHO-cuIOBasi MMKPOCKONHUS — YCTPOHCTBO, NPHHLHUIBI pabOTHI,
IIPUMEHEHUE.

11. C3M. OnexkTpocuyioBass MHUKpPOCKONMSI — YCTPOWCTBO, NPUHLUIBI pPabOTBHI,
MIPUMEHEHUE.

12. C3M. MarHuTHO-CHJIOBasi MHKPOCKOMHS — YCTPOWCTBO, NPUHIMUIBI pPabOTHI,
IIPUMEHEHUE.

BriOpaTh MeTONBI U CpeACTBAa M3MEPEHMs JUIsl ONPEIENIEHUsl CBOWCTB MaTEpuajoB U




CTpyKTypHBIi
AJIEMEHT
KOMTIICTCHIIUH

[Inanupyemblie pe3ysibTaThl 00 y4eHUS

OrnieHOYHBIE CpeACTBA

W3S U3 HUX.

METOJI U3MEPEHHUS TBEPAOCTH:

- JIJI1 MaTepuaJioB HU3KON TBEPIOCTH;

- 71 MaTepUaJioB CpeHEN TBEPOCTH;

- JIJIsl MaT€pUaJIOB BRICOKOW TBEPIOCTH;

- JI71s1 MACCUBHBIX M3/IEIIUN U CJI0XKHOU (POPMBI;

- 17151 TOHKUX 00pas3IioB.

METOJ MCCIICAOBAHH:

- IJIs1 ONpe/iesICHUsI pa3Mepa 3epHa B KPYIMTHO3EPHUCTHIX MaTepraliax;
- IJIs1 OIpe/iesICHUs pa3Mepa 3epHa B YIbTPAMEIKO3EPHUCTBIX MaTepraiax;
- JIJIS1 UCCJICIOBAHUS JUCITOKAIIUOHHON CTPYKTYPHI;

- JIJ1s1 ICCJIEIOBAHUSI MUKPOpEbeda MOBEPXHOCTH

OIIK-4.2

[IpoBOAUT 3KCIIEpUMEHTATILHBIE
HCCIIEOBAHMS U UCIIOJIB3YET OCHOBHBIE
preMbl 00pabOTKH U TIPECTABICHUS
MOJTYYEHHBIX TaHHBIX

Ilepeuens meopemuueckux 60npocos K IK3AMeHy:

1. OcHOBBI (M3MKH PEHTICHOBCKOIO M3Iy4yeHHUs. B3ammopelicTBHE pPEHTTEHOBCKUX
JIy4el ¢ BEUIECTBOM.

2. OcHOBHBIE METOJIbI PEHTT€HOCTPYKTYPHOI'O aHAJIN3A.

3. Metonsl PCA — Jlays, Koccens.

4. Metoasl PCA — meton BpallieHus, TOPOIIKA.

5.  OcHOBHBIE METO/Ibl PEHTT €HOCIIEKTPaIbHOI0 aHanu3a. Ob1ee ycTpoiicTBO
CIIEKTPOMETPOB.

6. MeTonbl peHTIeHOCIIEKPAIbHOI'0 aHAIN3a — Ka4eCTBEHHBIH, TOTYKOJIMYECTBEHHBIH,
KOJIMY €CTBEHHBIH.

7. CraTuyeckue MeTOo/bl OIPEEICHHUSI MEXaHUYECKUX CBOMCTB.

8. JluHamuyeckue MeTOJIbl ONpe1eJIeHNs] MEXaHUYECKUX CBOMCTB.

9. Iuximyeckue METOABI ONpEIEICHHS] MEXaHUYECKUX CBOMCTB.

10. Hepaspymaroiye MeTo bl KOHTPOJIS.
Onucarp METOAMKY POBEACHUSI KCIIEPUM EHTAJIbHbIE HCCIIE0BAHMS U OCHOBHBIE
npuemMbl 00pabOTKH M IPEACTABICHUS MTOJIyUYCHHbBIX TaHHBIX |
- orpeneseHus Oania 3epHa;




CTpyKTypHBIi
AJIEMEHT
KOMTIICTCHIIUH

[Inanupyemblie pe3ysibTaThl 00 y4eHUS

OrnieHOYHBIE CpeACTBA

- ONIPEAENIEHUs JAMCIEPCHOCTHU MEPIIUTA;

- ONIPEAEIICHUS KOJIMYECTBA HEMETAININYECKUX BKIIIOUEHUI;
- U3MepeHue TBepAoCTH 1o Bukkepcy;

- U3MEpeHHe TBEPAOCTH 110 PokBemty;

- U3MEpEeHHUe TBEPAOCTH 110 bpuneo;

- U3MEpEHNE MUKPOTBEPIOCTH;

- ONIPEAEIICHUE YIAPHOM BI3KOCTH METAJUIOB.




6) HOpﬂHOK NMpoOBEACHUA HpOMe)lCYTOqHOﬁ aTTeCTallui, MOKAa3aTEe/IM U KPUTCPUHN
OIl¢CHUBAHUA:

Ilpumepnaa cmpykmypa u cooepiicanue nyHKma:

ITpomexxyTouHas aTrrecranus 1Mo JUCHUILIMHE «MeToabl MCCIel0BAHNS MAaTepHATOB H
MPOLECCOB) BKIKOYAET TEOPETUYECKHE BOIPOCHI, MO3BOJSAIOIINE OLECHUTh YPOBEHb YCBOCHUS
00y4aroIMMHCs 3HAHWH, ¥ TPAKTUYECKHUE 3a/aHNUs, BEIBIIONINE CTENEHb COPMHUPOBAHHOCTH
YMEHUH U BJIaJIeHUH, MPOBOAUTCS B OpME FK3aMEHa.

DK3aMeH MO JAaHHON AMCUUIUIMHE NMPOBOJMUTCS B YCTHOM (Qopme Mo 3K3aMEHAIMOHHBIM
ouneTaM, KakKJIbplid N3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHX BOIPOCa.

Ilokazamenu u Kpumepuu oyenU6anUa IK3IAMEHA:

— Ha OLICHKY «OTJHYHO» (5 6aiioB) — 00ydaromMiicss 1eMOHCTPUPYET BHICOKUN YpOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MH, BCECTOPOHHEE, CHCTEMaTHYEeCKOe M TIIyOOKOe 3HaHue
y4ebHOro maTepHaia, CBOOOTHO ONepupyeT 3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CHUTYaIUsIX
MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 Oamia) — oOydaromuiicss AEMOHCTPUPYET CPEIHUM YPOBEHD
c(OpMUPOBAHHOCTU KOMIIETEHLIUN: OCHOBHBIE 3HAHHS, YMEHHS OCBOEHBI, HO JOIyCKaIOTCS
HEe3HAaYUTEIbHbIE OINOKU, HETOUHOCTH.

— Ha OILEHKY «YyIOBJeTBOpPHUTEJbHO» (3 Oamma) — oOyyaroluiicss OEMOHCTPUPYET
HIOPOTOBBIIl ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLUN: B XOJI€ KOHTPOJBHBIX MEPONPUSITHUIA
JIOITY CKAIOTCS OLIMOKH, MPOSBIISETCS OTCYTCTBHE OT/IEIbHBIX 3HAHUM, YMEHHH, HABBIKOB.

— Ha OLIEHKY «HeY/10BJIeTBOPUTEJIbHO» (2 6aiia) — 00y4yarouuiicst JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TEOpPETHUECKOro MaTepHasa, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
[10Ka3aTh MHTEJUIEKTYyaIbHbIE€ HABBIKY PEIIEHUS ITPOCTHIX 3a/1a4.

— Ha OIEHKY «HeYIO0BJIETBOPUTEIbHO» (1 Oamn) — oOyyarommiicss He MOXKET IMMOKa3aTh
3HaHHMS HA YPOBHE BOCHPOU3BENCHUS M OOBSICHEHHS WH(OpMalnuUud, HE MOXKET MOKa3aTh
WHTEJUIEKTYaJIbHbIE HABBIKU PEIISHU MPOCTHIX 3a]a4.



