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PaGouasi IporpaMMa paccMOTpeHa M 0fo0peHa Ha 3ace/aHmi Kadenprl TexHosorui
00paboTKH MaTEpPUAIIOB

18.02.2020, mpotoxoin Ne 6 ’ W
3aB. kadenpo o~ A.B. Mosep

PaGouast mporpamMma o100peHa Metodeckoi komuceneit IMMuM
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JIueT akTyaau3anuy paboyeii mporpaMMebl

Pabouas nporpamMma nepecmMotpeHa, o6cyxaeHa u onobpena mis peamusaruu B 2020 - 2021
yuebHOM roxy Ha 3acenanun kadenps! TexHonornit o06paGoTku MaTepHaiosn

ITporoxon ot 08 centsOps2020 . Ne 1
3as. xadenpoit K A.B. Monnep

Pabouyas nmporpaMma nepecMoTpeHa, 00CyXkieHa U ofo6peHa s peamusaruy B 2021 - 2022
y4eOHOM rojly Ha 3acejaHuu Kadenapsr TexHonornii 06paGoTKK MaTepHaIoB

IIpotokonm oT __ - 202_ r. Ne
3aB. xapenpoi A.B. Momnnep

Pa6ouas mporpamMma nepecMoTpeHa, o6cysknena u onobpeHna s peanmusanuy B 2022 - 2023
y4eGHOM rofty Ha 3aceaHuH kKadenpsl TexHomornii o6paboTKH MaTepHaIoB

ITpotokom ot 202_r. No
3as. kadenpoit A.B. Momnep

Pa6ouas mporpamMma nepecMoTpeHa, o6cysx/IeHa 1 oxobpena ayis peamusanu B 2023 - 2024
y4ebHOM rofty Ha 3aceanny Kadeapsl TexHoNIOrHHi 06paboTKH MaTepHanoB

ITpotokom ot ___ 202_r. No
3as. kadenpoit A.B. Momnnep




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBOEHMST AUCUUIUIMHBI «MeETOJIbI HCCIEI0BaHUSI MAaTEpUaIOB U IMPOLIECCOBY
SIBIISTFOTCSL:

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

- IOJTy4€HHUE 3HaHUH 0 METO/1aX UCCIIEIOBAHUS MaTEPUAIIOB U MPOIECCOB,;

- IOJTyY€HUE MPAKTUUECKUX HABBIKOB pa0OThI HA UCCIIEIOBATEILCKOM 000PYJOBaHHH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Juctummmaa MeTo1bl UCCIIeIOBaHU MaTEPUAIOB U MIPOIIECCOB BXOIUT B 0a30BYIO YacTh
y4eOHOT0 I1aHa 00pa30BaTEIbHOM MPOTrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILIUH/ IPAKTUK:

MarepuanoseneHnue

dusuka

duznueckas XuMus

Mertposnorusi, cTaniapTu3anus u cepTUPUKALUL

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

[TonroToBka K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON paboThI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIe Pe3yJabTaThl 00yUeHu sl

B pesynbrare ocBO€HUS TUCHUIUIUHEI (MOAYs) «MeTOIbl HCCIeI0BaHUN MaTepraioB U
MIPOIIECCOBY OO0 YUAIOIIMICS TOJDKEH 001a1aTh CIASAYIOMUMH KOMITETCHIIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIIMHU

ITK-2 cnocoOHOCTBIO BbI6I/IpaTB MCTOABI UCCIICAOBAHU, INIAHUPOBATL U ITPOBOANUTDH
H€06XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPIPCTUPOBATL PE3YJILTAThI U ACJIATh BHIBO/IbI

3HaTh - KJ1accU(hMKAIMIO OCHOBHBIX METO/IOB MCCIIEIOBAaHUI MaTepPHaloB;
- OCHOBBI POCBEYUBAOIIEH, CKAHUPYIOLIEH SJIEKTPOHHOW B 30HI0BOM
MHKPOCKOIIUU

Ymerp - BEIOpATh METOJ UCCIIEIOBAHUS JIJIS ONIPE/ICIICHUS TTapaMeTPOB MaTEpHUaoB

IIPY PEIICHUHA KOHKPETHOW MPAKTHUYECKOW 3a/1a4u;

- MOJIEPHU3UPOBATH METOIMKH MOJTYUYEHUSI U 00pabOTKH
JKCIEPUMEHTAIIBHBIX JIaHHBIX;

- BBIOMpATh U MCIIOJIB30BaTh METOABI M 000pyI0BaHKE JJIS aHAIM3a
(bU3MKO-MEXaHUYECKHUX CBOWCTB HOBBIX MaT€pPHAJIOB U U3AEIUN U3 HUX

BJ'Ia}IeTB - IPAKTUYCCKMMHU HAaBbIKaMHU MIPOBCACHUA SKCIICPUMEHTA C YYCTOM BI)I60pa
OIITUMAJIBHBIX MCTOJAUK U 060py,[[0BaHI/IH JJIA HCCHCHOB&HHﬁ,
paroOHaJIbHOI'0 ONIPEACICHUA }’CJ'IOBI/Iﬁ " Jrarra3oHa SKCIICPUMCHTOB,
06pa60T1<1/1, CUCTCMATU3allUN U aHAJIN3a ITOJTYUCHHBIX PE3YJILTATOB

OIIK-1 TOTOBHOCTBIO MCIIOJIB30BATh (I)YHIIaMCHTaJ]LHLIC O6II_ICI/IH)K6HCpHBIe 3HaHUA

3HaTh METOJIbl U3yUYEeHHS PUBUKO-XUMHUYECKUX MPOLIECCOB, PUINIECKUX,
XUMHYECKUX CBOMCTB U OKCIUTYAaTAallUOHHBIX XaPaAKTCPUCTHUK MATCPpHUAJIOB,
YCTPOKMCTB, TPUOOPOB M U3JIETUI HA X OCHOBE




YmMmeThb MPUMEHSTH TU(PaKIUOHHBIE, CIEKTPOCKOMNYECKIE, PE30HAHCHBIE U
JPYTUe METOJIbI MPU UCCIIECOBAHUN MAaTEPHAIIOB
Brnanets MPaKTUYECKHUMH HaBBIKAMU UCIIOJIb30BaHUS JIEMEHTOB METOJI0B

HUCCIICAOBAHNA MAaTCPUAJIOB U ITPOLCCCOB HA APYIrUX NUCHHUIITIMHAX, HA
3aHATUAX B AYAUTOPUU U HA IIPAKTUKE




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4yacoB
— caMocTosTenbHas pabora — 122,4 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast = =
KOHTaKTHas paboTa E 5
=
B aKaJl. 4acax 3} Bung dopma TekyIero KOHTPOJIL
Pazzen/ Tema 2, (B axaz. acax) S . P yim P Kon
> 3 © |camocrosTenbHOM YCIIEBAEMOCTH U
JTACIUTUTAHBI 7 E s N KOMITETECHIIUH
0 & paboTHI MPOMEKYTOYHON aTTeCTaluH
na6. |npakr.| € &
Jlek. < S
3aH. | 3aH. |Q &
1.
1.1 Krnaccuduxanus Uzyuenwue
MaTepuasioB u Hay4yHOU U
0COOEHHOCTH eOHOIt
4 14 i Pedepar TK-2, OITK-1
UCCIIeIOBAHUS JIUTEPATYPBI,
Pa3IHIHBIX HarvcaHue
MaTepHaJoB pedepara.
Hroro no pazneny 14
2.
Wzyuenue
2.1 Onrnueckas, M
HayYHOU U 3amuTa 1abopaTOpHBIX padoT:
MPOCBEYUBAIOIIAS U . .
yueOHOi «M3y4eHue ycTpoucTBa 1
CKaHUPYFOLIast
(pacTpoBas) JIUTEPATYPBI, MPUHIUIIOB PaOOTHI
pactp 41 2 2 30 HalucaHue CTEPEOMHUKPOCKONAY, IK-2, OIIK-1
JNIEKTPOHHAS, N
pedepara. «M3yyeHue ycTpoiicTBa U
CKaHHUpYoLIas
JOHIOBAS IToAroToBKa K | IPUHIMIIOB pabOTHI PACTPOBOTO
JTabopaTOPHOI JNEKTPOHHOTO MUKPOCKOTIa»
MHUKPOCKOTINA
pabote Ne 1, 2
Wroro no pazneny 2 2 30
3.
NsyueHue
Hay4YHOU 1
yueOHOM
3.1 PenrtreHoBckue auTepatypsl, | 3amura 1adopaTopHOi paboThI:
METOIBI 4 1 2 14,4 HaITMCaHHE «Mukpopentrerocnekrpanbhbiii | [TK-2, OTTK-1
HCCIIEOBAHUS pedepara. a"anu3». Pedepat
ITogroroBka k
71a00paTOpHOI
paborte.




Nzyuenne

HaY4YHOH U .

yaelrol 3amura 1abopaTOpPHBIX PaboT:
g, | Ot
MEXaHUYECKUX 221 40 HaIMCaHue N I1K-2, OIIK-1
cBOfiCTE pedepata pacTsbKeHHe, yaapHbId U3ruo,

HoLLFOTOBKa; « |rBeprocTh 1 MHKPOTBEPIOCTH ).
11a00paTOPHBIM Pegepar
paboTtam

HUroro no pazaeny 421 54,4
4,

Wzyuenne

HAayYHOU U
4.1 yueOHOI
Hepaspyratomiue 4 24 Pedepar I1K-2, OTIK-1
METOJBI KOHTPOJIS JIATCPATYPEL,

HaMUCaHHe

pedepara.
Wroro no pasneny 24
Hroro 3a cemectp 6/21 122,4 SK3aMeH
Wtoro no nucuurinHe 6/21 1224 3K3aMeH [IK-2,0I1K-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

st yCBOGHHs CTYACHTAMH 3HAHWH TIO JUCHUIUIMHE «MeToabl HUCCIe0OBaHHMS
MaTCpruaJIOB U HNPOHCCCOB» MNPUMCHAIOTCA TpaAuHUOHHAd KW KOMIICTCHTHOCTHO-MOAYJIbHAaA
TEXHOJIOTUM OOY4YCHUs, BKJIIOYAIONIME B ce0sl OOBSCHEHHs IPErojaBaTelisi Ha JICKIUSX,
CaMOCTOSITEIILHYIO pa0doTy ¢ Y4eOHOU U CIIPaBOYHOM JIMTEPATYPO 110 TUCIUIUINHE, BHITOIHEHUE
71a00paTOPHBIX pabOT MO METOUYECKUM YKA3aHHSIM H T.II.

B xadyecTBe MHTEPAKTUBHBIX METOJIOB O0YUCHUS UCTIONB3YIOTCSI:

- OlepeXxarmas caMOCTOsATeNbHas pabora W paboTa B KOMaHJIE TPH BBIMOJIHECHUH
1abopaTOpHBIX PadboT;

- mpo0sieMHOE O0yYeHHUE MpPU MOMCKEe HH(POPMAIMOHHBIX UCTOYHUKOB, COCTABICHUH H
HaIlmMCaHuu pe(bepaTa I10 MOJTYYCHHBIM MHAWBUAYAJIbHBIM 3aJIaHUAM.

CamocrosTenbHas paboTa CTYIEHTOB HaIlpaBlieHA Ha 3aKPEIUICHHE TEOPETHYECKOTO
MaTepuana, M3J0KEHHOrO TperojaBarelieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITEIIbHOE U3YYCHHUE, HA MOATOTOBKY K JJAOOPAaTOPHBIM 3aHSATHSM, Hanmucanue pedepara,
MMOATOTOBKY K KOHTPOJIbHBIM pa60TaM H UTOIOBOMY 3K3aMCHY 10 JUCILUITIIMHEC.

6 YueOHO-MeTOAUUECKOE 00eciedeHre CAMOCTOSITeJIbHOI PadoThl 00yYaOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. KontoxoB, B. FO. Meronsl nccrnenoBanusi MaTepualioB M IPOLECCOB | ydeOHOE
noco6wue ais By3oB / B. 10. Kontoxos, 1. A. T'oronanze, 3. B. Mypra. — 2-e u3j., ucrp. u J01. —
Mocksa : UzparensctBo Opaiit, 2019. — 226 c. — (YHuBepcutetrsl Poccum). — ISBN
978-5-534-05475-0. — Tekct : onektponubii // OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/439014 (mara obparuenwus: 24.09.2020).

2. CyBopos, 3J. B. MarepuanoBeneHue: METOIBI MCCIEIOBAHUS CTPYKTYPBI H COCTaBa
MaTepHaioB : yueOHOe mocobue s akaaemudeckoro Oakanaspuata / . B. CyBopoB. — 2-¢
u3M., nepepadb. u morn. — Mocksa : M3marensctBo FOpaiit, 2019. — 180 c¢. — (Bricmiee
obpasoBanue). — ISBN 978-5-534-06011-9. — Tekcr : anekrponssiii // bC FOpaiit [caifT]. —
URL.: https://urait.ru/bcode/438493 (mara obpamienus: 24.09.2020).

0) lonoJiHMTEILHAA JIATEpaTypa:

1. MexaHu4eckre CBOMCTBA METAJUIOB | CTATUYECKKE UCTIBITAHUS © yueOHOe mocodue / B.
C. 3onoropesckuii, B. K. [Topthoii, A. H. Cononun, A. C. [IpocBupsakoB. — Mocksa : MUCHC,
2013. — 116 c. — Tekcrt : anektponHsli // JlaHb : anekTpoHHO-OnOMMOTeYHast cucrema. — URL:
https://e.lanbook.com/book/117123 (mata obpamenus: 24.09.2020). — Pexum moctyna: s
aBTOPH3. MOJIb30BATEIIEH.

2. benompitiie, M. FO. Mexannueckuie cBOMCTBa METAILIOB . yueOHoe mocodue / M. 10.
benowmpities, A. B. Kyaps. — Mocksa : MUCHUC, [6. r.]. — Yacts 3 : Bsaskocts. Pa3pyiienue.
Jlaboparopubiii mpaktukym — 2008. — 85 c¢. — Teker : anexkrtponnsii // Jlanb
ANIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/1831 (mata
obpamienus: 24.09.2020). — Pexxum goctyna: s aBropus. [loms3oBaresei.

3. bybnuk, B. T. Meronsl uccienoBaHusi MaTepUAIOB M CTPYKTYP B DJIEKTPOHUKE.
PentrenoBckas audpaxipoHHas MUKpOcKomnus . yueOHoe mocodme / B. T. bybnmk, A. M.
MunbBuackuii. — MockBa : MUCHUC, 2006. — 93 ¢. — Tekct : anektpoHHbiit // Jlansb :
3JIeKTPOHHO-0nOmoreynas cucrema. — URL: https://e.lanbook.com/book/117093 (mara



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

obpamenus: 24.09.2020). — Pexxum gocrtymna: 1uist aBTOPU3. IOJIb30BATEICH.

4. Hocos, B. B. J/IlnarnocTtrika MarmH 1 000opyaoBanus . yaeonoe mocooue / B. B. Hocos.
— 4-e m3x., ctep. — Cankr-IlerepOypr : Jlans, 2017. — 376 c. — ISBN 978-5-8114-1269-3. —
Tekcr : omekrtpounsii /[ Jlawe | snekTpoHHO-OMOnHMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/90152 (marta obGpamienus: 24.09.2020). — Pexum gocrtyma: s
aBTOPU3. MOJIb30BaTEIICH.

5. Muponos B. JI. OCHOBBI CKaHHPYIOLIEH 30HI0BOM MUKpPOCKOMHHU. YueOHOe mocodue
JUIS CTYJICHTOB CTapIIMX KypCOB BBICIIMX Y4eOHBIX 3aBeacHuil. PAH. HuctuTyT Qusukum
MUKPOCTPYKTYD. Huoxuuii Hosropon, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

B) MeTonuyeckue ykazaHusi:

1. Marepuanosenenue. Yacte 1 [Dnexrponnsni pecypc]/ H.B. Kommesa, 1O.1O.
Edumoa, H.H. Wnbpuna. Marnutoropckuii roc. TexHuyeckudt yH-T um. [.U. Hocosa. -
Marnutoropck: MITY wum. TI'.M. Hocoa, 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 noctyna: Jjisi aBTOPU3. TIOJIb30BaTENICH.

2. 3ydeHue ycTpOHCTBA U IPUHIIUIIOB PA0OTHI PACTPOBOTO IEKTPOHHOTO MUKPO-CKOIIA!
Metoa. ykas. / H.B. Kommesa, 0.I0. Edumoa, M.A. TlomskoBa, M.II. BapbliiiHuKoB.
MarnauToropck, 2011. 6 c.

3. Cxanupyromias 30H10Basi MUKPOCKOIHs: T1aboparopHbiii mpaktrkyMm / FO.1O. Edumosa,
M.A. IlonsxoBa, A.E. I'ynun. Marautoropcek: M3n-Bo MarHutoropck. roc. Texs. yu-ta um. .M.
Hocosa, 2017. 41 c.

4. MuKpopeHTreHOCIIeKTpalbHbIil aHamu3: Metoa. ykas. / HO.JO. Edumona, O.A.
Huxwurenko, H.B. Konniesa. Marautoropck: M3a-B0 MarauToropcek. roc. TexH. yH-ta um. 1.
Hocosa, 2014.9 c.

5. Onpenenenre MEXaHNYECKUX CBOMCTB METaJUIa U MMOCTPOSHUE KPUBBIX YIIPOUHEHUS 110
auarpamMme pactspkeHus:  meton. ykas. /[ B.I. Jloporobua. Maruuroropek:  M3a-Bo
MarnuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2008. 49 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS TULIEH3UU

MS Windows 7

Professional (st J-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Oﬁ.lce 2007 Ne 135 ot 17.09.2007 6eccpoyHO

Professional

7Zip CBOOOJIHO  PACIpPOCTPAHIEMOE 0ECCPOYHO

FAR Manager CBOOOJIHO  PACTIPOCTPAHIEMOE 0EeCCPOUIHO
Ipodeccuonanbubie 6a3b1 JTAHHBIX H HHGOPMANMOHHBbIE CIIPABOYHbIE CHCTEMbI

HaszBanue kypca Cchlika
HammonansHas MH(POPMAITMOHHO-aHATUTHYECKAS URL:
cucreMa —  Poccuiickuii  MHAEKC  HAy4HOIO '

wriposans (PUHLY) https://elibrary.ru/project_risc.asp

[TouckoBass cuctema Axamemuss 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

Nudopmanmonnas cucrema - EnuHOE OKHO HOCTyma K

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

DnekTpoHHas 0a3a mepuoauuecKux u3maHuii East View

Information Services, OO0 «MIBUC» hitps://alib.eastview.com/

DenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE YUPEKICHHE
«DenepanbHblit UHCTUTYT npomsinniennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieyeHue JUCHUITIIMHBI BKJIFOYACT:



MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCIHUIIIIMHBI BKJIIFOYACT:

1. Yuebnas ayautopus JUisi IPOBEACHUS 3aHATUHN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHHYECKHMMH CPEICTBAMHU OOYUEHUS, CIYXAIUMH ISl TPEICTaBICHUS y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS YueOHOH HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YdeOHbIE ayAMTOPUHU IS TIPOBEIEHHS JIAOOPATOPHBIX 3aHATUH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JlabopaTopus ONTHYECKON MHUKPOCKOITUI:

- QHANM3aTOPOM  CTEPEOHM300paKCHUH TMOBEPXHOCTH TBEPABIX Teln Ha 0ase
crepeomukpockorna Meiji Techno RZ-B;

- aHaIM3aTOpPOM MHKPOCTPYKTYpPBI TBEpIBIX Tel Ha 0aze METaUTyprHuecKoro
WHBEPTUPOBAHHOTO MUKpockoma Zeiss Axio Observer 3;

- cucTeMoii 00paboTku n3obpaxenuii Ha 6aze I10 «Thixomet PRO».

- CHIeHaIM3UPOBAHHON MeOebIo.

«JlabopaTopusi MEXaHHUYECKUX HCITBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- yHUBepcallbHBIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIbHOW YHUBEPCAILHOW UCIBITATeIbHOM NBYXK0JI0HHOM Mammuoi AG 1C-300 KN
Shimadzu Corp;

- HANOJILHOW YHMBEPCAJIbHOW MCHBITATeNbHON NBYXKOOHHON MammHoi AG 1C-50 kKN
Shimadzu Corp;

- Buaeodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MaaTHUKOBEIM MK 300 OO0 « UMITYJIbCy;

- CHIeHaIM3UPOBAaHHON MeOebIo.

«JIabopaTopus CKaHUPYIOLIEH IEKTPOHHONH MUKPOCKOITHM»:

- JIEKTPOHHBIM CKaHUPYIOIUM Mukpockornom JEOL JSM — 6490L YV,

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

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

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«JIaboparopust puznueckoro MoaeTupoBaHus 1e(POpPMaIMOHHBIX MPOIECCOBY:

- ucelienoBaresbckuM koMmruiekcom Gleeble 3500;

- CHIeaIM3UPOBaHHON MeOebIo.

«JIabopaTopus 30HI0BON MUKPOCKOIIUNY:

- CKaHMPYIOIIHM 30H10BBIM MuKpockoriom NanoEducator 11,

- CIIeUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTOpHs Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYJIBTAIHNA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

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

- CHIeMaIM3UPOBAHHON MeOeIbIo.

4. TTomenieHue 7151 CAMOCTOSATENIbHOM pabOThl OCHAIIEHO:

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenne ans XpaHeHHs W TNPOQUIAKTUYECKOTO OOCITYXHBaHHUA Yy4eOHOTrO
000py1I0BaHUS OCHAIIICHO:

- CTIEUMAIN3UPOBAHHON MEOEIIBIO: CTEITaXKaMHK JJIsl XpaHEHUs Y4eOHOTo



00opyIoBaHus;
-MHCTPYMEHTaMH JJIsI PEMOHTA y4eOHOTO 000py1I0BaHHS.



Ipuioxkenne 1

Y4yeOHO-MeTOAUYEeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

Tewmsl u1s pedepara

1. Knaccudpukanus MarepualioB M OCOOCHHOCTH WCCIEAOBAHUS Pa3IUIHBIX
MaTepHaJoB.
OnTuveckre MEeTO/IbI HCCIIE0BaHUS MAaTEPUATIOB.
[TpocBeunBaroias AIEKTPOHHAST MUKPOCKOITHSL.
PactpoBast 31eKTpOHHAsT MUKPOCKOITHSI.
CkaHupYIOIIast 30H10Basi MUKPOCKOTIHSL.
CriekTpanbHbIE METOBI UCCIICIOBAHMSI MATEPHAIIOB.
Mertoibl onpeieTICHHsSI MEXaHUYECKUX CBOMCTB.
Hepaszpymaromme MeToabl KOHTPOJIS (BH3yalbHO-ONTHYECKUN, PEHTTCHOBCKAs U
ramMmMa-1e()eKTOCKOIUS, YJIbTPa3BYKOBasi Ae()EKTOCKONMsS, KaNMUISIPHBIE METOJbl KOHTPOJIS,
MarHUTHBIC METO/IbI HEPA3PyIIAIOIET0 KOHTPOJIA).

NN



Hpuioxenne 2

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

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum:

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI
KOMIETEHIUH

O1neHOYHBIC CPEACTBA

IIK-2: cmoco0HOCTBIO Bblﬁl/[paTb METOAbI HCCJICI0BAHUSA, INTAHUPOBATDL U MIPOBOAUTH H606X0)II/IMI>IC IKCIIEPUMEHTDBI, HHTECPIIPETUPOBATH

pe3yJabTaThbl U 1€J1aTh BbIBO/bI

3Harhp —  KJIaCCH(HMKAIMIO OCHOBHBIX METOJIOB
MCCJIEI0BAHUI MaTepUalIoB;

- OCHOBBI IIPOCBEYNBAIOIIEH U
CKAHUPYIOLLIEH 3I€KTPOHHOM, 30H0BOM,
TYHHEJIIBHOW U aTOMHO-CUJIOBOM
MUKPOCKOIINN

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. Ontuueckas Mukpockonus. OCHOBHbIE HOHATHS — pa3pellarolias CIOoCOOHOCTb,
npeen pa3pelieHus, AMPpakiMOHHBINA peien. Y CTpOHCTBO ONTHYECKOI0 MUKPOCKOTIA.
2.  Mukpockonusi KOMOMHAIMOHHOTO PACCEsIHUSI CBETa — KOHCTPYKLUS, IPUMEHEHHE.
3. Mukpockonus ¢ HacbleHueM JromuHecneHimu (STED) —  koHcTpyknus,
IIPUMEHEHHE.

4. KoHdokanpHas MUKPOCKOIUS — KOHCTPYKLUS, IPUMEHEHUE.

5. TI9M. OcHOBBI NPOCBEUYMBAIOLICH 3IIEKTPOHHONH MHUKpockonuH. KoHcTpykius
[I9M. ®opmupoBaHue Jyya.

6. Bosmoxnoctu u npumenenue [IOM. OOwekThl ucciaenoBaHusi. JJOCTOMHCTBA
HegocraTku Metona [IOM. Obnactu npumenenus [19M.

7. POM. ®usnueckue ocHoBbl POM. YerpoiicTBo u padota POM.

8.  Texumueckue BozmokHocTH POM. Koncrpykius POM. [Mpumenenne. MPCA.

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

10. C3M. ATOMHO-CMJIOBasi MMKPOCKOIHUS — YCTPOICTBO, MNPHHLUUIBI PaOOTHI,
MIPUMEHEHHUE.
11. C3M. DnekTpocuiioBass MHKPOCKONHUS — YCTPOWCTBO, MPHUHLUIBI PaOOTHI,
MIPUMEHEHHUE.
12. C3M. MarHuTHO-CHJIOBasi MHKPOCKOIUS — YCTPOWCTBO, MPHHLUIBI PabOTHI,
MIPUMEHEHHUE.

YMeTs — BBIOpAaTh METOJ WCCIICJOBAHMS IS

Ilpakmuueckue 3a0anus:




CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CPEACTBA
KOMIETEHIINHU
omnpeAesieHus MapaMeTpoB MaTepuasoB npu | Onucars METOAUKY MPOBEACHUS UCCIEAOBAHUM:
pPEIICHUH  KOHKPETHOM  MPAaKTUYECKOM |- HA ONTHYECKOM MHKPOCKOIIE;
3aJ1auM; - Ha POM;
—  MOJICPHHU3HUPOBATH metouku | - Ha ACM;
MOJTYyYCHUS u 00paboTKH | - onpeeneHus O0ana 3epHa;
SKCIEPUMEHTAIbHBIX TaHHBIX; - ONPENICIICHUS] JTUCIIEPCHOCTH NEPJINTA;
- BBIOMpaTh ¥ UCIOJI30BaTh METOIbI U - OIIpEAEIICHUS] KOJIMYECTBA HEMETAJUIMYECKUX BKIIFOUCHU;
o0opyoBaHue AJisl aHAIIU3a - UI3BMEPEHUE TBEPIOCTH 110 Bukkepcy;
(U3UKO-MEXaHUYECKUX CBOMCTB HOBBIX - U3MepeHue TBepaocTu 1o Poksenny;
MaTepUaJIOB U U3JICIIUNA U3 HUX; - UI3BMEPEHUE TBEPIOCTH 110 bpuHemio;
- UI3BMEPEHUE MUKPOTBEPIAOCTH;
- ONPEJICJICHUE YIAPHON BSI3KOCTH METAJIOB.
Bnaners - IPAaKTUYECKUMU HABBIKAMMU NIPOBEIACHUS | 3a0anusa Ha peuienue 3a0ay u3 npogreccuonanbHoll 061acmu, KOMNJIEKCHble 3a0aHUA:

HKCIIEPUMEHTA C YY€TOM BBIOOpa
ONTUMATBHBIX METOJUK ¥ 000PYIOBaHUS
JUISL ICCJIEIOBAHUM, PAIlMOHAIBHOTO
ONpeIeNICHUs] YCIIOBUM U TMara3oHa
HKCIIEPUMEHTOB, 00pabOTKH,
CHCTEMaTH3alliu U aHaJIN3a MOJyYE€HHbBIX
pe3yIbTaToB.

Br16pats MeTon u3MepeHust TBEpAOCTH:

- JUIsl MaTEpUaIOB HU3KOW TBEPIOCTH;

- 111 MaTEPHUAIIOB CPETHEW TBEPAOCTH;

- JUIsl MaTEPUAIIOB BBICOKON TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIEIUN U CIIOKHON (OPMBI;

- JUTsl TOHKUX 00pasiioB.

Br160p MeTona rccnenoBaHus:

- JUIsl OIIPENIENIEHNs pa3Mepa 3epHa B KPYITHO3EPHUCTBIX Marepraliax;
- IS OTIPENIEIEHUS pa3Mepa 3€pHa B YIIbTPAMEIKO3EPHUCTBIX MaTepHallax;
- JUIsl UCCTIEI0OBAHUS TUCIIOKALIMOHHON CTPYKTYPBI;

- JUIsl CCTIeIOBAaHUSI MUKpOpelibeda MOBEPXHOCTH.

OIIK-1 roToBHOCTHI0 HCII0JIB30BAaTh (PyHIaMEHTAIbHbIE 001IICEHHKEHEPHbIE 3HAHUS

3HaTh

MCTOJbI U3YUYCHUSA (i)I/IBI/IKO-XI/IMI/I'-IeCKI/IX
mponeccos, (bI/I3I/I"ICCKI/IX, XUMHNYCCKUX
CBOMCTB U OKCILTyaTaluOHHBIX

Ilepeuenv meopemuueckux 60npocoe K IK3AMeHY:
1. OcHOBBI (U3HKH PEHTTEHOBCKOTO H3Iy4YeHUS. B3aumoaeicTBHE PEHTTEHOBCKUX
JIy4€eil C BEIIECTBOM.




CTpyKTypHBIii

HIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHbIE CPECTBA
KOMIIETEHIIUU
XapaKTepUCTHK MaTepUanoB, yCTPOUCTB, 2. OCHOBHBIE METO/Ibl PEHTTEHOCTPYKTYPHOI'O aHAJIM3a.
npuOOpPOB U U3EIUI Ha UX OCHOBE; 3. Metoast PCA — Jlays, Koccens.
4. Meroasl PCA — meTon BpalieHus1, HOPOIIIKa.
5. OcHOBHBIE METOJIbI PEHTTEHOCTIEKTPAILHOTO aHanu3a. O0111ee yCTporHCTBO
CIIEKTPOMETPOB.
6. MeToapl peHTTEHOCTIEKPAIbHOTO aHAIN3a — KaYECTBEHHBIMH, TIOITYKOJINYECTBECHHBIH,
KOJINYECTBEHHBIH.
7. CraTudeckue METOJIbI OTIPEICICHUSI MEXaHMUECKUX CBOWCTB.
8. JluHaMuyeckue MeTO/Ibl ONpeAeIeHUs MEXaHUYECKUX CBOMCTB.
9. [uknmueckue METOJIBI OTIPEIEIICHUs] MEXaHMUECKIX CBOWCTB.
10. Hepaspyatomiye MeToabl KOHTPOJISL.
Ymersb - IPUMEHATh TUPPAKLIUOHHBIE, Ilpakmuueckue 3a0anun:
CHEKTPOCKOMTUYECKNE, PE30HAHCHBIE Omnwucars METOAMKY MPOBEICHUS UCCIIETOBAHNN:
Jpyrue MeTO/Ibl IPU UCCIIeT0BAaHUH - Ha [IDM;
MaTepHaJIOB; -Ha MPCA;
- HEpa3pyUIAOIUX METOJIOB KOHTPOJISL.
Bnaners - IPaKTUYECKMMH HABBIKAMU 3aoanusa na peuwienue 3a0a4 u3 npoPeccuonantbHoU 001acmu, KOMNIEKCHbIE 3A0AHUA:

MCIIOJIb30BaHUs DJIEMEHTOB METO/I0B
MCCJIEJOBAHMSI MaTEPUAIIOB U IIPOLIECCOB Ha
JpYTUX AMCLUMILIMHAX, Ha 3aHATHIX B
ayJUTOPUU U HA Y4eOHON MpPaKTHKE;

BriOpars MeTox u3mepeHus: TBEPIOCTH:

- 17151 MAaT€pHUAJIOB HU3KOU TBEPAOCTH;

- 171 MaTepUaJIOB CPEIHEH TBEPIOCTH;

- 17151 MaT€pHUAJIOB BHICOKOM TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIEIHUNA U CIIOKHOM (POPMBI;

- JUTsl TOHKUX 00pasiioB.

Br16op MeTona ncciaenoBanus:

- 17151 OTPENICTICHUS pa3Mepa 3epHa B KPYIMHO3EPHUCTBIX Marepuaiax;
- I7Is1 OTIpEICTICHUS pa3Mepa 3epHa B YIBTPAMETKO3EPHUCTHIX MaTepraax;
- 17151 UCCJIEIOBAHUSI TUCTIOKAIIMOHHOM CTPYKTYPHI;

- JI7Is1 KCCJIEIOBAaHMSI MUKpOpebeda MoBepXHOCTH.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM U KPUTEPHH
OLICHUBAHUS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

[TpomexyTouHass arTecTanysi MO AUCUMILIMHE «MeTonbl HCCIEAOBAHUS MaTEepUaloB U
MIPOLIECCOB» BKJIFOYAET TEOPETUYECKHE BOIIPOCHI, MO3BOJISIIOLIME OLEHUTh YPOBEHb YCBOCHUS
00y4aromuMuCs 3HAHUH, U MPAKTHYECKUE 33aJaHHs, BBIABISIONINE CTENCHb C(HOPMHUPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCS B (hopMe IK3aMEeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
Ouietam, KaX bl U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUECKHUX BOMpOca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyarommiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTHYeckoe U TIJIyOOKoe 3HaHue
y4eOHOTO MaTepHala, CBOOOTHO ONEPUPYET 3HAHUSAMH, YMEHHUSAMH, IPUMEHSET UX B CUTYAIHIX
HOBBIIIEHHOHN CIIO’KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aronIuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JIOIYCKaIOTCS
HE3HAYNTENIbHbIC OIMOKH, HETOYHOCTH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JIOITYCKAIOTCS OLIMOKH, IPOSIBIIIETCSI OTCYTCTBUE OTACIbHBIX 3HaHUH, yMEHUH, HABBIKOB.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJarouiicss IeMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHYECKOro MaTepHaja, JOMYCKAaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
N0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3ajau.



