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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 or 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




1 Hesu ocBOeHMS TUCHUILIMHBI (MOAYJIs1)

Ienssmu 0CBOCHMS THCUUIUIMHBI «MeETObl HCCIEA0BAaHN MAaTEPUATIOB U IIPOLIECCOBY
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 UCCIEI0BAHUS MaTEPHAJIOB 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 Y4eOHOTr0 IIaHa 00pa30BaTEIbHON MTPOTPAMMBI.

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

Marepuranosenenue

du3nka

dusnyeckas XUMHU

MeTposorus, cTaHaapTA3aus U cepTuhUKAII

3Hanus (yMEHUs, BIAJICHNUs), TIOJyYCHHbIEC IPH U3YYCHUH JTAHHON U CIUTUTHHBI
OyIyT HEOOXOIUMBI JIJIsl U3YUEHUS U CIIUTUIMH/TIPAKTHK:

[ToaroroBka k ciade U cllada rocy1apCTBEHHOI 0 3K3aMeHa

[ToaroToBka K mporeaype 3auuThl U 3aIUTa BHITYCKHON KBaTM(PUKAIIMOHH O
paboThI

3 KomnereHuuu odyuyarmerocsi, popMmupyemMsbie B pe3yabTare 0CBOCHUS

AUCHHUILIMHBI (MOAYJIA) M INIAHUPYEMBbIe Pe3yJIbTaThl 00y4eHUs!

B pe3ynbpTaTe 0CBOGHUS TUCHMILIMHBI (MOIyJisl) «MeToabl HCcCael0BaHus
MaTepHaJIOB U MPOLECCOB)» 00y4YaOLMics JOKEH 001a1aTh CISIyIOIUMU
KOMIIETEHLUSIMH:

Kon nanukaropa Nunukatop 10CTHXKEHUS KOMIIETEHLIIMT

OIIK-4 CniocoOeH mpoBOIUTh U3MEpEeHUsI U HaOmoieHus B cepe nmpodeccroHansHON
JesTeIbHOCTH, 00padaThIBATh U NMPEJCTABIATH SKCIIEPUMEHTAJILHbIE JaHHBIE

OIlK-4.1 Boibupaer u npuMeHsieT METObl U CPECTBA U3MEPEHUS IS
ONPENEIECHNS CBOMCTB MAaTEPUAJIOB U U3JIEIIUI U3 HUX
OIIK-4.2 [IpoBOINT SKCIIEpUMEHTAIBHBIE HCCIIEOBAHUS U UCIIOJIB3YET OCHOBHBIE

preMbl 00pabOTKU U NPECTABJICHUS OJyYEHHBIX TaHHBIX




4. CTpyKTypa, 00b€EM M CcOepKaHUE TUCHUILIMHBI (MOAYJIA)

OO611ast Tpy10EMKOCTh JIU CLUILIMHBI COCTABIISICT 4 3aueTHbIX equHull 144 akaa. 4acoB, B TOM

YyHCIe:

— KOHTaKTHas paborta — 75,2 akaj. 4acoB:

— ayIuTOpHas — 72 aKaJ. 4acos;

— BHeayIuTopHas — 3,2 akaj. 4acos;

— camocTosTelbHas padora — 33,1 akaj. 4yacos;

— B (hopMe MpaKTHUECKOM MmoaroToBku — () akaj. Jac;,
— MOJIFOTOBKA K dK3aMeHy — 35,7 akaj. dac

dopMa aTTecTauu - 3K3aMeH

Ay nuTtopHas e
KOHTaKTHas paboTa z z dopma TekyIero
o 5o
= B aKaJ. yacax 5] Bu KOHTPOJIA
Pasnen/ Tema 3 ( A ) g2 A . P Kox
g S © | CaMOCTOATENbHOH | YCIeBaeMOCTU U
JIACIIATUTIHBI S 2« . | xommereHIuM
3 g £ paboTsI MIPOMEKY TOUHON
nmab. | mpakT. | O
Jlex = aTTecTaluu
3aH. 3aH. | O &
1.
N3yuenue
Hay4YHOHU U
1.1 Knaccuduxanms y4aeOHOI
MaTepuanoB U 0COOCHHOCTH JUTEPATYPhL OIlK-4.1
p 5 2 4 5 p ’ Pedepar u moxman !
HCCIIeIOBAHUS PA3INIHBIX HamMcaHue OIIK-4.2
MaTepuanoB pedepara.
[Tonroroska
JOKJIa/ia.
Uroro no pazaeny 2 4 5
2.
3amuTa
1mabopaTOPHBIX
pabort: «3yuenne
YCTpOMCTBA U
MIPUHIMIIOB paboThI
CTEepEOMHUKPOCKOIA
2.1 Ontnueckas, », «3yueHue
MIPOCBEYMBAOLIAA U Ioaroroska x yCTpoiicTBa U
OIIK-4.1,
CKaHUpyomas (pacTpoBast) 4 12 6 1a00paTOpHBIM | IPUHLKIIOB PabOTHI OITK-4.2
3IIEKTPOHHAs, CKAHUPYIOIIAs pabotam 1-3 pacTpoBoro '
30HI0Bast MUKPOCKOIIHS 5 AJIEKTPOHHOTO
MHKPOCKOTIa,
«CxaHupyoas
30HII0BAs
MHKPOCKOTIHSI.
Pemenue tectoB 1-
3.
3amura
2.2 Metonb! onpeneneHus [ToaroroBka k N
A3MEPOB CTPYKTYPHBIX 2 10 5 nabopaTopHOit naGopatopHoii OIIK-4.1,
p POB CTPYKTYP paTop paboTsl: OIIK-4.2
9JIEMEHTOB pabote 4 .
«KonnyectBeHHBIH




aHaJin3 1apamMeTpoB

MHKPOCTPYKTYPBI»
HUroro mo pazneny 6 22 11
3.
3amura
71a00paTOPHOM
IMoaroroska 200
3.1 PeHTIreHOBCKHE METOIBI AITOTOBK If PaboTI OIIK-4.1,
2 4 5 nadopaTtopHon «MUKpOpEHTreHOC
HCCIICJOBAHUS " OIIK-4.2
pabote 5 MEKTPaTbHBIA
aHanu3y. Pemenne
TecTa 4.
3amura
1mabopaTOPHBIX
pabor:
«Ouenka
MEXaHUYECKHUX
CBOMCTB CTaJid
(ucmipiTaHuE Ha
I1 Ka K ACTSIK
3.2 UcnplTanus OAroTOB pacTi veHHe’ OIIK-4.1,
N 2 12 5 1a00paTOpHBIM yIapHblil U3ruo,
MEXaHHUYECKHX CBOMCTB OIIK-4.2
paboram 6-10 TBEPAOCTH U
MHKPOTBEPIOCTB),
«KonnuecTBeHHbII
aHau3 JOJIH
BSI3KOM
COCTaBJISIONIEH
u3nomay. Pemrenue
TecTa S.
3amura
nabopaTopHOM
[ToaroroBka k pagoteL:
3.3 Tepmuyeckue METOIBI A . «/IunatomeTpuyeck OIIK-4.1,
2 4 2 nadopaTtopHoOn .
HCCJIeIOBAHUS MAaTEPUAJIOB abore 11 Wil aHaIu3 OIIK-4.2
p CTPYKTYPHBIX
NpEeBpallCHUN B
CTaIAX»
Nsyuenue
HAay4YHOU U
yueOHoOU
3.4 CnexTpaibHBIA aHATH3 JTUTEPaTypPhL OIIK-4.1
2 4 3,1 ’ Pedepar u nokna '
MaTepHaIoB HaITuCaHHe bep A A OIIK-4.2
pedepara.
Iloaroroska
JIOKJIaa.
Hroro mo pasueny 8 24 15,1
4,
Wzyuenne
HAY4YHOU U
yueOHOM
4.1 Hepa3s aroIme epa OIlK-4.1,
PaspymarorH 2 4 2 fATCPaTypEL, Pedepar
METO 1Bl KOHTPOJIS HamMcaHue OIIK-4.2
pedepara.
IToaroroska
JOKJIaaa
Hroro no pazgeny 2 4 2
HUroro 3a cemectp 18 54 33,1 SK3aMEH
Uroro no gucuuruivae 18 54 33,1 SK3aMEH




5 O0pa3oBarejbHbIE TEXHOJIOTHU

J1i11 yCcBOGHHMS CTYJIEHTaMU 3HaHUW M0 AUCHUTUIMHE «METO/IbI MCClIeI0BaHUS
MaTepUaJIOB U MPOIECCOBY» MPUMEHSAIOTCA TPATUIIMOHHAS M KOMIIETEHTHOCTHO -MOIYyJIbHAS
TEXHOJIOTUH 00YUYCHHUS, BKIIFOUAIOIIHE B ceOs 00BICHEHUS MIPENoiaBaTelisd Ha JIEKIUSX,
CaMOCTOSATENIbHYIO PabOTy C y4eOHON U CIPaBOYHOM JIMTEPATYPOH 1O U CLIUIUIMHE,
BBITIOJTHEHHE JTa0OpaTOPHBIX Pa0OT MO METOAMY€CKUM YKA3aHUSM U T.I1.

B kauecTBe MHTEPAaKTUBHBIX METOA0B O0yUEHHUSI UCIOIb3YIOTCS:

- OIIepeKaroIIas cCaMOCTOsATENIbHAsL padoTa U paboTa B KOMaH/I€ TIPH BBITIOJTHCHUH
nabopaTopHbIX padoT;

- mpo0sieMHOe 00y4YeHHEe TPH MONCKE HH(POPMAITHOHHBIX UCTOYHIUKOB, COCTABICHUN U
HaIMMCcaHUM pedeparta Mo MOTydeHHBIM HHANBUAYATHHBIM 32 TaHHSIM.

CamocrosiTenbHas paboTa CTy/IEHTOB HAMIPaBJICHA HA 3aKPEIUICHUE TEOPETHIECKOT O
MaTepuaia, U3JI0KEHHOTO MPermoJaBaTesieM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha
CaMOCTOATENILHOE U3YUYEHHE, Ha MTOATOTOBKY K TJAOOPATOPHBIM 3aHSATUSM, HATMCAHUE
pedepata, MOATOTOBKY K KOHTPOJIBHBIM pad0TaM U UTOTOBOMY 3K3aMEHY IO TUCIUILINHE.

6 YueOHO-MeTOAMYECKOE 0O0ecnedeHre CaMOCTOATEbHOM PadoThl 00y4aK0 LM XCH

IIpencraBieHo B npuioxeHuu 1.

7 OueHOYHBIE CPeACTBA AJIs IPOBeIeHUs IPOMEKYTOYHOH aTTecTaluu
IIpencraBiieHbl B IPWIOKEHUH 2.

8 YueOHo-MeTOAMUYecKoe U MHPOPMALIMOHHOE 0O0ecnedyeHne JUCIHUILTHUHbI

a) OcHoBHasi IMTEpaTypa:

1. Kontoxos, B. 0. Merozs! uccienoBanus MaTepHaioB U MPOILIECCOB: YIeOHOE
nocodue s By30B / B. }O. Kontoxos, 1. A. IN'oronansze, 3. B. Mypra. — 2-e uza., ucnp. u
nor. — Mocksa: U3natensctBo FOpaiit, 2025. — 179 ¢. — (Briciee o6pa3oBanue). —
ISBN 978-5-534-13938-9. — Texkcr: anexkrponnsiii // DbC FOpaiit [caift]. —

URL :https://urait.ru/viewer/metody-issledovaniya-materialov-i-processov-563638#page/-4
(mata obpamenus: 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 : HEMOCPEACTBEHHBIA —

URL :https://urait.ru/viewer/materialovedenie-metody-issledovaniya-struktury-i-sostava-material
0V-563196#page/-5 (marta oopamienus: 20.01.2025).

0) JlonmoaiHuTeENBbHAS JUTEpPATYypa:

1. MexaHn4ecKue CBOMCTBA METAJIIOB: CTATHUECKHUE UCIBITAHMS: ydeOHOe mocodue /
B. C. 3onoropesckuii, B. K. IToptaoit, A. H. Cononun, A. C. [IpocBupsakoB. — Mocksa:
MUCHUC, 2013. — 116 ¢c. — TekcT: anekTpoHHbId // JIaHb: 27MeKTpOHHO-0MOIOoTe HAs
cucrema. — URL.: https://e.lanbook.com/book/117123 (nara obparenus: 20.01.2025). —
Pexxum moctyma: st aBTOpU3. OJIH30BATENECH.

2. MexaHnu4eckue cBoHMCTBa METAIIOB. YacTh 2: mabopaTOpHBIN MPaKTHKYM: Ya4eOHOe
nocobue / B. C. 3omoropesckuii, B. K. [Topthoii, A. H. Cononun [u np.]. — Mocksa:
MUCHUC, 2021. — 72 c. — TekcT: 251eKTpOoHHBIH // JIaHb: 37IeKTpOHHO-OUOIMOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/178067 (mara oopamenus: 20.01.2025). —
Pexxum moctyma: st aBTOpU3. OJIb30BATENCH.



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
https://e.lanbook.com/book/117123
https://e.lanbook.com/book/178067

3. bybonuk B. T. MeTos! nccienoBaHusi MaTepUaioB U CTPYKTYP B 3JIEKTPOHHUKE.
PentrenoBckas nudpakimonnas MEKpockonus: yaeoHoe nocooue / B. T. bByonuk, A. M.
MunbBuackuii. — MockBa: MUCHUC, 2006. — 93 ¢. — Tekct: ek TpoHHbIN // JlaHb:
3JIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/117093 (mata
obpamienus: 20.01.2025). — Pesxkum moctyna: i aBTOPHU3. T10JIb30BATEIICH.

4. Muponos B. JI. OcHOBBI CKaHHPYIOIIIEH 30HI0BOI MUKPOCKOIHH. Y4eOHOe
mocodue It CTyJIGHTOB CTapIIUX KypCOB BBICIINX y4eOHbIX 3aBeneHuii. PAH. UnctutyT
¢buzuku MukpocTpyktyp. Hmwxuuit Horopon, 2004. — 114 ¢ -
http://www.pnn.unn.ru/UserFiles/lectures/Mironov_SPM Book.pdf (naTta oOpateHwust
20.01.2025)

5. HocoB B. B. JluarHoctrka ManmH 1 000pyoBaHus : yaeOHOe mocoOue 11 By30B /
B. B. HocoB. — 5-¢ u3x., crep. — Cankr-IlerepOypr : Jlans, 2021. — 376 c. — ISBN 978-5
-8114-6794-5. — Tekcr : >neKTpoHHBIH // JIaHb : 37eKTPOHHO-ONOIMOTEYHAs CHCTEMA. —
URL: https://e.lanbook.com/book/152451 (mata ob6pamienus: 20.01.2025). — Pexxum
JOCTYMA: JUIsl aBTOPU3. I10JIb30BATEEH.

6. 'azenayp, E. I'. MeTonel nuccnenoBanust Mmarepuanos : yueOHoe nocodue / E. I'.
I'azenayp, JI. B. Ky3pmuna, B. Y. Kpamenunun. — Kemeposo : KemI'V, 2013. — 336 c. —
ISBN 978-5-8353-1578-9. — Tekcr : anexTpoHHbIi // JIaHb : 371eKTPOHHO-O0nOIMOTe HAs
cucrema. — URL: https://e.lanbook.com/book/44317 (nata obpamenus: 20.01.2025). —

B) MeToanuyeckne yKa3zaHus:

1. Martepuanosenenue. Yacte 1 [DnekTponnsiii pecypc]/ H.B. Konnesa, 10.10.
Edumosa, H.H. MnpuHa. Marautoropckuii roc. Texuuueckuit yu-t um. I'.11. Hocosa. -
Marnurtoropck: MI'TY um. I''1. HocoBa, 2019.1 CD-ROM. 3arm. ¢ 3kpaHa.
https://host.megaprolib.net/MP0109/Download/MObject/2540 — Pexum goctyma: s
aBTOpU3. M0JIb30BaTEIICH.

2. Metoapl uccIeqoBaHus CTPYKTYPhl MaTepHAaoB : MPAaKTUKyM [t By30B] / FO.

10. Edumosa, H. B. KomieBa, O. A. KynpusiHoBa. - Marautoropek : MI'TY um. I'. U.
Hocosa, 2022. - 1 CD-ROM. - 3aru. c TUTYJL. DKpaHa. -
URL.:https://host.megaprolib.net/MP0109/Download/MObject/20281 . - TekcT : 3IeKTpOHHBIHA.

3. Cxanupyromas 30H10Bas MUKPOCKOMUs: 1abopaTtopHblil mpaktukyMm / FO.1O.
Edumona, M.A. Ilomsxosa, A.E. I'ynmua. Marauroropcek: M3x1-80 MarHuToropek. roc. TeXH.
yH-ta uM. I'.11. Hocoga, 2017. 41 c.

4. OnpeneneHre MEXaHNYECKUX CBOMCTB METAJIa U TOCTPOEHUE KPUBBIX
YIPOUYHEHUS 10 AUarpaMMe pacTshKeHUs: MeTol. yka3s. / B.I'. Jloporodbun. Marauroropcek:
W3n-Bo Marauroropck. roc. TexsH. yu-ra uM. I.11. Hocosa, 2008. 49 c.

r) [IlporpammHuoe o0ecneuenne u UHTEpHET-pecypehl:

IIporpammHuoe odecnevyenue

HaumenoBanue .,
o Ne norosopa Cpok aeicTBUs TULEH3UH
MS Office 2007 |\ 135 o1 17.09.2007 BeccpoHO
Professional
7Zip cB0OOIHO pacmnpoctpansiemoe [10 OeccpouHo
FAR Manager cB0OONIHO pacmpoctpaHsiemoe [10 OeccpouHO

IIpogeccuonanbubie 6a3bl JaHHBIX M1 HH()OPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
| HazBanwue kypca | Ccpika



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
https://host.megaprolib.net/MP0109/Download/MObject/2540
https://host.megaprolib.net/MP0109/Download/MObject/20281

Hanunonansuas

UH(POPMALIMOHHO-aHAIU THYECKAsI URL:https://elibrary.ru/project risc.asp
cuctemMa — Poccuiickuili HMHIEKC HAay4dHOro

9neKT1?0HHa;1 0aza TEepUOAUYECKUX W3AaHUU https://dlib.eastview.com/

East View

I?JE’KTPOHHHG pecypept Guomotei MITY . https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHUYEeCKOe o0ecnevyeHue JUCHMIIMHBI (MO1YJIs1)

MaTepI/IaHLHO-TeXHI/IquKOG obOecrieucHue JUCHUIIJIMHBI BKJIFOYACT:



https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
https://host.megaprolib.net/MP0109/Web

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
nH(OopMaIu OOJBIION ayIUTOPUU: MYJIbTUMEAHIMHBIMEI CPEICTBA XPaHCHUS, IEPEIadu 1
npecTaBieHus yueOHol nHpopMaIiy;

- CTIeMaTN3UPOBAHHON MEOEIBIO.

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

«JlabopaTopust ONITUYIECKOH MUKPOCKOITHI):

- AaHAJIM3aTOPOM CTEPEOM300PaKEHUH MMOBEPXHOCTH TBEP/BIX TeJ Ha Oaze
crepeomukpockomna Meiji Techno RZ-B;

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

- cuctemoi 00padoTku nzodpakenuii Ha 06aze [10 «Thixomet PRO».

- CHIEHAIM3UPOBAHHON MeOEeBIO.

«JlabopaTopusi MEXaHUYECKUX UCTIBITAHUI»:

- mukpotBepaomepom BuehlerMicromet 5103 Buehler;

- yHUBepcaiabHbIM TBepaoMepoM M4C075G3 EmcoT est;

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

- HAINOJLHOW YHHUBEPCAIbLHON MCIBITATEIILHOM NBYyXKoJOHHOM MammHoi AG 1C-50
kN Shimadzu Corp;

- Bugeoskcrenzomerpom TRWiew XShimadzu Corp;

- koripoM MasiTHUKOBBIM MK 300 OO0 « UMITY JIbCy;

- CIICLIMAJIM3UPOBAHHON MeOeIbIO.

«JlabopaTopusi CKaHUPYIOIIEH IJIEKTPOHHON MUKPOCKOITHI:

- 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 Il 2 S Oxford InstrumentsLtd;

- CIICLIUAIM3UPOBAHHON MeOeIbIO.

«JIabopaTopust GU3NIECKOr0 MOACTUPOBAHUS J1e()OPMAIIMOHHBIX IPOIIECCOBY:

- uccaenoBateabckum komruiekcom Gleeble 3500;

- CIIELUAIM3UPOBAHHON MEOEIbIO.

«JIabopaTopusi 30HA0BOI MUKPOCKOIIHI:

- CKaHMPYIOIIUM 30H0BbIM MUKpockornom NanoEducator 11,

- CIIeNMaTN3UPOBAHHON MEOEIBIO.

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

- KOMITBIOTEPHO# TexHuKoi ¢ maketom MS Office, ¢ mogkroueHneM Kk ceTu
«VlHTEpHET» U C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO -00Pa30BaTEILHYIO CPEIy
YHHBEPCHUTETA;

- CIIeMaTN3UPOBAHHON MEOEIBIO.

4. ITometeHne 11 CaMOCTOSTENBHOM pabOTHl OCHAIIIECHO:

- KOMITBIOTEPHOM TexHuko# ¢ maketom MS Office, ¢ mogkmroueHnem k cetu
«VIHTEpHET» U € TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO -00Pa30BaTEILHYIO CPEIy
YHHUBEPCHUTETA;

- CTIeMaTN3UPOBAHHON MEOEITBIO.

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

- CTIeMaIN3UPOBAHHON MEOENBIO: CTEIIaKaMH [Tl XpPaHEHUS] y4eOHOT 0



000pyI0BaHUS;
-UHCTPYMEHTaMH JUIsl pEMOHTa y4eOHOro 000pyA0BaHuUs.



Ipuioxkenue 1

Y4eOHo-MeTOoAMYECKOe o0ecredeHHe CaMOCTOATEeIbHOM padoThl 00y4aroMXCs

Tembl juis pedepaTa

- Kimaccudukanus MmaTepruaioB 1 0COOCHHOCTH UCCIICAOBAHUS PA3JIUYHBIX MAaTEPHAIIOB.

- Hepazpymatomnme MeTonbl KOHTPOJS (BU3yaldbHO-ONTUYECKUN, PEHTTEHOBCKAas U
ramma-neeKTOCKONHUs, YIbTPa3ByKoBasi Ae(EKTOCKONHsI, KAMHIUISIPHBIE METOABl KOHTPOJIS,
MarHUTHBIC METOBI HEPa3pyIIAOIIET 0 KOHTPOJIS).

- CnekTpanbHbIe METO/IbI aHATU3A.

- Tepmuueckue METOABI AaHAIN3A.

IlepedeHb J1abOpaTOPHBIX PabOT:

- U3mepenne TBepaocTy;

- MUKpOTBEPAOCTH;

- OnpeneneHne MEXaHUYECKMX CBOMCTB METajllla U IIOCTPOCHUE KPUBBIX YIPOYHEHHS I10
JuarpamMme pacTsKEHUs,

- McniplTaHne Ha yIapHYIO BS3KOCTb;

- 3ydenue ycTpoiicTBa U MPUHLIUIIOB pabOThI CTEPEOMUKPOCKOIIA,;

- KosmmyecTBeHHBINM aHAIN3 10U BA3KOW COCTaBIIAIOIIEH U3J10Ma;

- OmnpeneneHue KOJIMUYECTBEHHBIX XapaKTEPUCTHUK MHMKPOCTPYKTYpbl C IOMOIIBIO
KOMIIBIOTEPHOM CHCTEMBI aHau3a u3o0paxenuit Thixomet PRO;

- VI3yueHue ycTpoiicTBa U IPUHIMIIOB pabOTHI paCTPOBOI0 3JIEKTPOHHOI'O MUKPOCKOIIA;

- CkaHupyronias 30H10Basi MUKPOCKOIIUS;

- MUKpPOPEHTT €HOCI EKTPAJIbHBII aHaJIN3,;

- InnaTOMEeTpUYECKNN aHAJN3 CTPYKTYPHBIX MPEBPALLEHUN B CTAJISX.




Ipuioxkenue 2

OueHoYHBbIE cpeICTBA AJs IPOBeIeHNs MPOMEKYTOUHOMH aTTecTaluu

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 60npocoe K IK3ameny:

1.  Onruueckas mMukpockonus. OCHOBHbIE MOHATHA — pa3pellarolias CrocoOHOCTb,
npezen pa3pelieHus, 1 ppakuoHHbIN npeaen. Y cTpoicTBO ONTHYECKOr0 MUKPOCKOIIA.
2.  Muxkpockormnus KOMOMHAIIMOHHOT'O PACCEeSIHUS CBETA — KOHCTPYKIIHS, IPUMEHEHHE.
3. Mukpockonus ¢ HacblmeHueM JromuHecneHimn (STED) —  koHcTpykiws,
IIPUMEHEHUE.

4. KoH(poxkanabHass MUKPOCKOIUS — KOHCTPYKIIUS, IIPUMEHEHUE.

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

6. BosmoxHoctn u mpuMenenue [IOM. OObekThl uccienoBanus. JlocTomHCTBA U
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 TYHHEIbHAst MUKPOCKOITUS — YCTPOWCTBO, TPHHIUIIBI 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 U3JIENTUHN U CI0KHOU (POPMBI;

- 111 TOHKHX 00pa3LoB.

METOJ MCCIICAOBAHH:

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

- JIJIs1 ICCIIEIOBAHUSI 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 PEHTICHOBCKOTO H3Iy4eHHus. B3ammopelcTBUE PEHTI€HOBCKHX
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 peHTIeHOCIIEKPAIFHOI'0 aHAIN3a — Ka4eCTBEHHBIHN, 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.
Onucarb METOAMKY IPOBEACHUSI 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 Mo Bukkepcy;

- U3MEpeHHe TBEPAOCTH 110 PokBemty;

- U3MEpEeHHUe TBEPAOCTH 110 bpuneo;

- U3MEpEHNE MUKPOTBEPIOCTH;

- ONIPEAEIICHUE YIAPHOM BI3KOCTH METAJUIOB.




6) HOpﬂHOK NMpoOBE€ACHUA HpOMe)lCYTOqHOﬁ aTTeCTallui, MOKAa3aTEe/IM U KPUTCPUHU
OIl¢CHUBAHUA:

Ilpumepnaa cmpykmypa u cooepiicanue nyHKma:

ITpomexxyTouHas aTrrecranus 1o JUCHUILIMHE «MeToabl MCCIel0BAHNS MATEepHATIOB H
NMPOLECCOB) BKIIOYAET TEOPETUYECKUE BOINPOCHI, MO3BOJSIOIINE OLIEHUTh YPOBEHb YCBOCHHUS
00y4JaroIMMHCs 3HAHUH, ¥ IPAaKTUYECKHUE 3aaHNUs, BEIIBIIIOIINE CTEIEHb CPOPMHUPOBAHHOCTH
YMEHUH U BJaJIeHUH, MPOBOAUTCS B OpME FK3aMeEHa.

DK3aMeH MO JAaHHON AMCUUIUIMHE NMPOBOIMUTCS B YCTHOM (QopMme Mo 3K3aMEHAIMOHHBIM
OwmieTaM, KaKIbIi U3 KOTOPHIX BKJIFOYAET 2 TEOPETUUECKUX BOIPOCA.

Ilokazamenu u Kpumepuu oueHUBaAHUA IKIAMEHA:

— Ha OLIEHKY «OTJHYHO» (5 6aiioB) — 00ydaromMiics 1eMOHCTPUPYET BHICOKUN YpOBEHBb
cOpMUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE, CHUCTEeMaTH4Yeckoe WU TIyOOKoe 3HaHHe
y4ebHOro maTepHaia, CBOOOJHO ONepUpyeT 3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CHUTYaIUsIX
MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amia) — oOydaromuiicss AEMOHCTPUPYET CPEIHUM YPOBEHb
cOpPMHUPOBAHHOCTH KOMIIETEHLIUI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOMYyCKAaIOTCS
HE3HAYUTEIbHBIC OIMUOKN, HETOUHOCTH.

— Ha OLEHKY «YyJAOBJETBOPUTEJbHO» (3 Oamma) — oOydarOUMIiCI IEMOHCTPUPYET
HOPOTOBBIIl ypOBEHb C(HOPMUPOBAHHOCTH KOMMETEHIIMI: B XOA€ KOHTPOJILHBIX MEPOIPHITHIMA
JIOITYCKAIOTCS OLIMOKH, MPOSBIISAETCS OTCYTCTBHE OT/IEIbHBIX 3HAHUM, YMEHHM, HABBIKOB.

— Ha OIICHKY «HeYI0BJIeTBOPHTEJIbHOY (2 Oaiiia) — 00yJarouuiics AeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTUUECKOr0 MaTepuala, JOMYCKAeT CYIIECTBEHHBIC OIMUOKH, HE MOXKET
MOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a7a4.

— Ha OIICHKY «HeyI0BJIeTBOpUTEabHO» (1 Oamn) — oOyuaromuiics HE MOXKET IOKa3aTh
3HaHMS Ha YPOBHE BOCHPOU3BENCHUS M OOBSICHEHHS WH(OpMalnuu, HE MOXKET IM0Ka3aTh
WHTEJUIEKTYaJIbHbIE HABBIKU PELIESHUs IPOCTHIX 3a/1a4.



