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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM roay Ha 3aceqanuu Kadeapsl TexHonoruii 00paboOTKH MaTepraIoB

IIpotokom ot 20 1. Ne
3aB. kadeapoii A.Bb. Momep

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roay Ha 3aceqanuu Kadeapsl TexHonoruii 00paboOTKH MaTepraIoB

IIpotokom ot 20 1. Ne
3aB. kadempoii A.Bb. Momnep

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roay Ha 3acenanuu kadeapel TexHosoruii 00pabOTKU MaTepraioB

IIpotokom ot 20 1. Ne
3aB. kadeapoii A.b. Momep

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roay Ha 3acenanuu kadeapel TexHosoruii 00pabOTKU MaTepraioB

IIpotokom ot 20 1. Ne
3aB. kadeapoii A.b. Momep

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2025 - 2026
ydeOHOM oy Ha 3acefanuu kadeapsl TexHomoruit o0paboTKH MaTepuanoB

[Iporokon ot 20 1. Ne
3aB. kadenpoii A.b. Monnep




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 Komnerenunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 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/IpaTL METOJbI UCCIICAOBAHUA, TINITAHUPOBATh U TIPOBOAUTH
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
MHKPOCKOIIHHA

Ymerp - BBIOpATh METOJ] MCCIIEAOBAHUS ISl ONIPEICIICHUS TTapaMeTPOB

MAaTEpHAJIOB MPH PEIICHUN KOHKPETHOM MPAKTUYECKOU 3a]1a4u;

- MOJICPHU3HUPOBATH METOIUKH MOJYICHUS U 00pabOTKU
AKCIEPUMEHTAIBHBIX IAHHBIX;

- BBIOMPATH U UCIOIH30BaTh METOBI M 00OPYJIOBaHHE ISl aHATTU3A
(hU3UKO-MEXaHUYECKUX CBOMCTB HOBBIX MAaTEPHAJIOB U U3JACIUN 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 " Juarra3oHa S3KCIICPUMCHTOB,
06pa60T1<1/1, CUCTCMATU3allUN U aHAJIM3a MTOJYUYCHHBIX PE3YJILTATOB

OIIK-1  roTOBHOCTBIO MCIONB30BATh (DyHJAMEHTAIbHBIC OOIIEHHKEHEPHbIC 3HAHUS

3HaTh METOJIbl U3yUYEeHHS PUBUKO-XUMHUYECKUX MPOLIECCOB, PUINIECKUX,
XUMUYECKHUX CBOMCTB U HKCILIYaTALIMOHHBIX XapaKTEPUCTUK MAaTEPUAIIOB,
YCTPOKNCTB, TPUOOPOB M U3/ICTNI HA X OCHOBE




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

HCCIICAOBAHNA MAaTCPUAJIOB U ITPOLCCCOB HAa APYI'UX NUCHHUIIJIMHAX, HA
3aHATUAX B AYAUTOPUU U HA IIPAKTUKE




4. CTpyKTypa, 00b€EM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

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

— BHeayuTopHas — 2,9 akaJi. 4yacoB

— caMocrosiTenbHas pabora — 158,4 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas ) =
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
B aKaJl. 4acax (5 Bung KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) S . p Kon
> g © | caMoCTOATENbHOM yCIIEBaGMOCTH U
JTACIUTUTAHBI = [ N KOMITETCHITUH
o & paboThI MIPOMEKYTOYHOM
na6. | mpakt. | € &
Tex. - [ MPAKT. [ = o aTTeCTaluy
3aH. | 3aH. [ &
1.
Uzyuenue
11 Knaccugukarus e
HAY4YHO# 1
MarepuaIoB u -
0COOEHHOCTH 4 20 i Pedepar IIK-2, OIIK-1
JIUTEPATYPHI,
WCCIIeIOBAHUS
HarvcaHue
Pa3INYHBIX MaTePHAJIOB
pedepara.
HWroro no pazaeny 20
2.
3amuTa 1ab0paTOPHBIX
Uzyuenue pabot: «/3y4yenue
21 Onrtuueckas, HAay4YHOH U YCTpPOWCTBa U
[IPOCBEUNBAOLIAs u yueOHoi MPUHIUIOB pabOThI
CKaHUPYIOLIast JUTEPATYPEI, CTEPEOMHUKPOCKOIIAY,
(pactpoBasi) 4 2 35 HalucaHue «3yuenue TK-2, OIIK-1
JNEKTPOHHAS, pedepara. YCTPOWCTBa U
CKaHUPYIOIIasi 30HI0Bas IToaroroska K MPUHITUIIOB PabOTHI
MUKPOCKOITHS JTab0paTOPHOI pacTpoBOro
pabore Ne 1, 2 JIEKTPOHHOTO
MHKPOCKOTIa»
Hroro no pazaeny 2 35
3.
NsyueHue
Hay4YHOU 1
yueOHoM 3amura 1ab0paTopHO
JUTEPATYPbI paboTsr:
31 PenrtreHoBckue ’
4 2 34,4 HalMcaHue «Mukpopentrenocrnek-| ITK-2, OTTK-1
METOJIbI UCCIIeIOBAHUS o
pedepara. TpaJIbHBIH aHATN3Y.
IloaroroBka Pedepar
nabopaTtopHoOn
paborte.




Nzyuenne

3amuTa 1a00paTOpPHbIX

Hay4HOU U pabor:
YHHOH «OneHka
yueOHO
sTepaTypH, MEXaHHECKHX
3:2 Menwraiis 2/41 45 | mammcanme CBONCTB CTAI | 1 OIK-1
MEXaHHYECKHUX CBOMCTB (ucnpITaHUe Ha
pedepara. .
pacTsbKeHue, YAapHBIT
Tloaroroska k
u3rud, TBEPIOCTh U
nabopaToOpHBIM
aGoran MHUKPOTBEPIOCTb ).
p Pedepar
HUroro no pazaeny 4/41 79,4
4,
Wzyuenne
HAayYHOU U
4.1 Hepaspymatonue 24 yueOHoM Pedepar IK-2, OIK-1
METOJIb KOHTPOJIS JIUTEPATYPEI,
HaNUCaHHe
pedepara.
Wroro no pasneny 24
Hroro 3a cemectp 6/41 158,4 SK3aMeH
Wtoro no nucuurinHe 6/41 158,4 3K3aMeH [IK-2,0T1K-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 pa0oTy ¢ Y4eOHOU U CIIPaBOYHOMN JTUTEPATYPO MO TUCIUIUINHE, BHITTOTHEHUE
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;

- mpoOieMHOE O0yYeHHUE TpPU MOMCKEe MH(POPMAIMOHHBIX UCTOYHUKOB, COCTABICHUH H
HaIlmMCaHuu pe(bepaTa I10 MOJTYYCHHBIM MHAWBUAYAJIbHBIM 3aJIaHUAM.

CamocrosTenbHas paboTa CTYIEHTOB HaIlpaBlieHA Ha 3aKPEIUICHHE TEOPETHYECKOTO
MaTepuana, W3J0KEHHOrO TperojaBareieM, 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. KO. Mertoapl uccnenoBaHus MaTepuajgoB M IPOLECCOB . ydeOHOe
noco6wue ais By3oB / B. 10. Kontoxos, 1. A. T'oronanze, 3. B. Mypra. — 2-e u3j., ucrp. u J01. —
Mocksa : UznatensctBo FOpaiit, 2019. — 226 c. — (YuuBepcutetsl Poccun). — ISBN 978-5-534-
05475-0. — Texcrt : anexkrponnsiii // DbC Opaiir [caiit]. — URL: https://urait.ru/bcode/439014
(mara obparenus: 24.09.2020).

2. CyBopos, 3J. B. MarepuanoBeneHue: METOIBI MCCIEIOBAHUS CTPYKTYPBI H COCTaBa
MaTepHaioB : yueOHOe mocobue s akaaemudeckoro Oakanaspuata / . B. CyBopoB. — 2-¢
u3M., nepepadb. m gorn. — Mocksa : M3nmatensctBo FOpaiit, 2019. — 180 c. — (Beicuee
obpasoBanue). — ISBN 978-5-534-06011-9. — Tekcr : anekrponssiii // bC FOpaiit [caifT]. —
URL.: https://urait.ru/bcode/438493 (nara oopamenus: 24.09.2020).

0) lonoJiHMTEILHAA JIATEpaTypa:

1. MexaHuveckue CBOMCTBA METAJUIOB | CTATUYECKHE 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 mocrtyma: s
aBTOPU3. TIOJIH30BATENCH.

2. benompitiie, M. FO. Mexannueckuie cBOMCTBa METAILIOB . yueOHoe mocodue / M. 10.
benowmpities, A. B. Kyaps. — Mocksa : MUCHUC, [6. r.]. — Yacts 3 : Bsaskocts. Pa3pyiienue.
Jla6oparopusiit mpaktukym — 2008. — 85 ¢. — Texkcr : anexktpouusiii // JIaHb : 37€KTPOHHO-
oubmmoreynas cucremMa. — URL: https://e.lanbook.com/book/1831 (mata oOpameHus:
24.09.2020). — Pesxum goctyna: mist aBropus. [lons3oBaTeneii.

3. bybomuk, B. T. Meronsl uccienoBaHusi MaTepUAIOB U CTPYKTYP B DJIEKTPOHUKE.
PentrenoBckas audpaxipoHHas MUKpOcKomnus . yueOHoe mocodme / B. T. bybnmk, A. M.
MunbBuackuii. — MockBa : MUCHUC, 2006. — 93 ¢. — Tekct : anektpoHHbiit // Jlansb :
3J1eKTPOHHO-OnOmoreynas 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

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

4. Hocos, B. B. J/InarnocTtrka MaiimH 1 000opyaoBanus . yaueonoe mocooue / B. B. Hocos.
— 4-e m3x., ctep. — Cankr-IlerepOypr : Jlans, 2017. — 376 c. — ISBN 978-5-8114-1269-3. —
Tekcr : onexkrtponusii /I JlaHb :  2J€KTPOHHO-OMOJIMOTEYHAsT CHCTEMA. URL:
https://e.lanbook.com/book/90152 (mata obpamuenus: 24.09.2020). — Pexxum poctyma: st
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, [O.1O.
Edumoa, H.H. Wnbpuna. Marnutoropckuii roc. TexHuyeckudt yH-T um. [.U. Hocosa. -
Marnutoropck: MITY wum. T[.M. HocoBa, 2019.1 CD-ROM. 3arn. c¢ 5kpana.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true — Pesxum goctymna: JJisi aBTOPU3. [OJIb30BATEIICH.

2. 3ydeHue ycTpOHCTBA U IPUHIIUIIOB PA0OTHI PACTPOBOTO IEKTPOHHOTO MUKPO-CKOIIA!
Metoa. ykas. / H.B. Kommesa, 10.I0. Edumoa, M.A. IlomskoBa, M.II. BapblimHuKoB.
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. MuKpopeHTIreHOCIIeKTpalbHbIil aHamu3: Meroa. ykas. / HO.JO. Edumona, O.A.
Huxwurenko, H.B. KonieBa. Marautoropck: M3a-B0 MarauToropck. roc. TexH. yH-ta um. [.H.
Hocosa, 2014.9 c.

5. Onpenenenrne MEXaHNYECKUX CBOMCTB METalsIa ¥ MOCTPOEHHE 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:

IIporpamMmmHoe oGecnieueHue

Haumenosanue I[10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Windows 7

Professional (mis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007y 135 1 17.09.2007 GeccpoHO
Professional

7Zip CBOOOJIHO  PACIpPOCTPAHIEMOE 0ECCPOYHO

FAR Manager CBOOOIHO  pacIpoCTpaHSIeMOe 06eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca

CchUIKa

Hanwmonanbuas UH(GOPMAITMOHHO-aHATUTUIECKAs URL:

cucrema —  Pocculickuii ~ MHIEKC  HAy4HOTO h T . .
ttps://elibrary.ru/project_risc.as

uutuposanus (PHMHIL) P y-ru/project_ P

[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 0a3za mepuoauuecKux u3manuii East View

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

denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE YIPEKICHHE
«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!

- TEXHHUYECKHMHU CPEICTBAMU OOYYEHUS, CIYKAIIUMH JUIS HPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS YueOHOH HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHble ayauTOpUM JUIS NPOBEIACHUS JIAOOPATOPHBIX 3aHSATHH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JlabopaTopus ONTHYECKON MUKPOCKOITUI:

- aHAIM3aTOPOM CTEpeon300paKCHUII TOBEPXHOCTHM TBEPABIX Teld Ha 0Oase
crepeomukpockorna Meiji Techno RZ-B;

- aHAIM3aTOPOM MHKPOCTPYKTYpHl TBEpABIX Ted Ha 0a3e METaUTypru4ecKkoro
WHBEPTUPOBAHHOTO MUKpockoma Zeiss Axio Observer 3;

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

- CHIeHaIM3UPOBAHHON MeOebIo.

«JIabopaTopust MEXaHHYECKUX UCTIBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- yHUBepcallbHBIM TBepaoMepoM M4C075G3 EmcoTest;

- HaloJIbHOW YHHMBEPCAJIbHOW UCIIBITATeIbHOM NBYXKOJI0HHOM Mammuoi AG 1C-300 kN
Shimadzu Corp;

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

- Buaeodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- 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;

- CHIeMaIM3UPOBAaHHON MeOebIo.

«JlabopaTopus 30HI0BOM MUKPOCKOTITHN»:

- CKaHMPYIOIIHM 30H10BBIM MuKpockoriom NanoEducator 11,

- CIIeUAIN3UPOBAHHON MEOETIBIO.

3. YuebOHast ayquTOpHs Ui TPYIIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIMNA, 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,

- CIICIUATTU3UPOBAHHON MEOETIBIO.

5. ITlomemenne ans XpaHeHHs W TNPO(UIAKTUYECKOTO OOCITYXHBaHHUA Yy4eOHOTO
000py1I0BaHUS OCHAIIICHO:

- CTIEUMAIN3UPOBAHHON MEOEIIBIO: CTEITaXKaMHK JJIsl XpaHEHUs Y4eOHOTo



00opyIoBaHus;
-MHCTPYMEHTAMH I PEMOHTa y4eOHOro 000pyI0BaHuUS.



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



puioxenne 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

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

ITIK-2: ciocoon

pe3yJabTaThbl U 1€J1aTh BbIBO/bI

OCTBIO Bblﬁl/lpaTb METOAbI HCCJICI0BAHUS, INTAHUPOBATDL U IIPOBOAUTDH HCOGXOIII/IMLIC IKCHICPUMEHTDBI, HHTCPIIPETUPOBATH

3HaTthb — kiaccuduKamuo OCHOBHBIX MeTO/I0B | Ilepeuens meopemuueckux 60npocoeé K IK3amemy:
UCCIICIOBaHMI MaTEPHAJIOB; 1. Ontuueckas Mukpockonus. OCHOBHbIE HOHATHS — pa3pellarolias CIOoCOOHOCTb,
- OCHOBBI IPOCBEYMBAIOILIEN U npeen pa3pelieHus, AMPpakMOHHBINA Ipeien. Y CTpOHCTBO ONTHYECKOI0 MUKPOCKOIIA.
CKaHMPYIOIIEH 3JIEKTPOHHOM, 30H10BOH, [2.  MHKpPOCKONUs KOMOMHALIMOHHOIO PACCESHHs CBETA — KOHCTPYKLUS, IIPUMEHEHHME.
TYHHEJIbHOW U aTOMHO-CHJIOBOM 3. Mukpockonus ¢ HacblieHueM JromuHecneHimn (STED) —  koHcTpyknws,
MUKPOCKOIINN 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 BozmoxkHocTH POM. Koncrpykius POM. [Ipumenenne. MPCA.
9. C3M. Ckanupymomas TyHHEIbHAas MHKPOCKONMS — YCTPOWCTBO, HPUHIUIIBI
paboThl, IPUMEHEHUE.
10. C3M. ATOMHO-CMJIOBasi MMKPOCKOIHUS — YCTPOICTBO, MNPHHLUUIBI PaOOTHI,
MIPUMEHEHHUE.
11. C3M. DmnekTpocuiioBass MHKPOCKONHUS — YCTPOWCTBO, MPHUHUUIBI PaOOTHI,
MIPUMEHEHHUE.
12. C3M. MarHuTHO-CHJIOBasi MHKPOCKOIUS — YCTPOWCTBO, MPHHLUIBI PabOTHI,
MIPUMEHEHHUE.
Ymers — BbIOparh Meton wuccaenoBanus uis | IIpakmuueckue 3a0anua:




CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CPEACTBA
KOMIETEHINH
orpezesieHus: mapaMeTpoB MaTepuaioB npu | Onucars METOIMKY MPOBEACHUS UCCIIEOBAHUIA:
pEIIEeHUH  KOHKPETHOM  MPAaKTUYECKOH |- HAa ONTUYECKOM MUKPOCKOTIC,
3aJ1auM; - Ha POM;
—  MOJEPHHU3HPOBATH meroauku | - Ha ACM;
MOJTYyYCHUS u 00paboTKH | - onpeeneHus O0ana 3epHa;
JKCIIEPUMEHTAIBHBIX JTaHHBIX; - OIIPEACIICHUs] TUCIIEPCHOCTH MEPIIUTA;
- BBIOMPATH M KCIIOJIH30BATh METOJIBI U - OIpeJIeIeHNs KOJIMYeCTBa HEMETAJUIMYECKUX BKIIOUCHHUIA;
o0opyoBaHue AJis aHaKu3a PU3UKO- - UI3BMEPEHUE TBEPIOCTH 110 Bukkepcy;
MEXaHUYECKUX CBOMCTB HOBBIX - U3MepeHue TBepaocTu 1o Poksenny;
MaTepUasoB U U3JIEIHUN U3 HUX; - U3MEepEeHue TBEPAOCTHU 110 bpunemo;
- U3MEpeHne MUKPOTBEPIOCTH;
- OTIpeICJICHNE YAAPHON BSI3KOCTH METAJIJIOB.
Brnagets - IPAKTUYECKMMH HaBBIKAMU IIPOBENEHUS | 3a0anua Ha peutenue 3a0a4 u3 npopheccuonanbHou 0d1acmu, KOMNIEKCHblE

HKCIIEPUMEHTA C YY€TOM BBIOOpa
ONTUMATBHBIX METOJUK ¥ 000PYIOBaHUS
JUISL ICCJIEIOBAHUM, PAIlMOHAIBHOTO
ONpeIeNICHUs] YCIIOBUM U TMaIa30Ha
HKCIIEPUMEHTOB, 00pabOTKH,
CHCTEMaTH3alliu U aHaJIN3a MOJyYE€HHbBIX
pe3yIbTaToB.

3a0anus:

Bri6pats MeTon uzMepeHus TBepA0CTH:

- JUTSI MaTepHUAJIOB HU3KOW TBEPIOCTH;

- JUTsl MaTepUaIoB CpeiHeN TBEPIOCTH;

- JUTSI MAaTEPHUAJIOB BBICOKOW TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIENHUNA U CIOXKHON (POPMBIL;

- 171l TOHKUX 00pasIloB.

Br16op MeTona riccnenoBaHus:

- JUTSL OTIPEJISIICHHS pa3Mepa 3epHa B KPYITHO3EPHUCTBIX MaTepHraliax;
- JUTsl OIIpeIeNIeHHs pa3Mepa 3epHa B YIbTPaMEIKO3EpHUCTBIX MaTepHanax;
- JUTSL ICCTICTIOBAHUS IUCIIOKAIIMOHHON CTPYKTYPBI;

- JUTsl ICCTIEIOBAaHUSI MUKpOpebeda MOBEPXHOCTH.

OIIK-1 roToBHOCTBIO HCIO/IB30BaTh (PyHAaMEeHTAJIbHbIC 00IeMHKEHePHbIe 3HAHUSA

3HaTh

METOJIbI U3Y4YCHHS (PU3UKO-XUMUYECKUX
MIPOIIECCOB, (PU3NIECKUX, XUMHUECKUX

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. OcHoBbl (U3NKK PEHTIEHOBCKOTO M3Iy4deHMs. B3aummoneiicTBe pEeHTTeHOBCKUX




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIIETCHIIUH
CBOMCTB U JKCILTyaTallMOHHBIX JIy4el ¢ BELIECTBOM.
XapaKTEepUCTUK MaTEpUAJIOB, yCTPONCTB, 2. OCHOBHBIE METOABI PEHTTEHOCTPYKTYPHOTO aHAJIH3a.
PUOOPOB U M3/IEIMI HA KX OCHOBE; 3. Meroas PCA — Jlays, Koccensi.
4. Meroast PCA — metop BpalieHusi, opoIka.
5. OcCHOBHBIE METO/IbI PEHTI€HOCIIEKTPAIbHOTO aHanu3a. Oo1ee ycTpoicTBO
CIIEKTPOMETPOB.
6. Meroabl peHTIeHOCIIEKPAILHOTO aHalln3a — KAYeCTBEHHBIH,
MOJYKOJIMYECTBEHHBIN, KOJTUYECTBEHHBIM.
7. CraTudeckue METOJIbl ONPEIEICHNUS MEXaHHUECKUX CBOWCTB.
8. JlmHaMu4eckue METOJbl OTpeACTICHUS MEXaHUIECKUX CBOMCTB.
9. Iuxnuueckue METOJBI ONPEICICHUS MEXaHUUECKUX CBOUCTB.
10. Hepaspymatomye MEeToapl KOHTPOJISL.
YmMmetb - IPUMEHSATH TU(PaKLINOHHBIE, Ilpakmuueckue 3a0anus:
CIEKTPOCKOIUYECKUE, PE30OHAHCHBIE U Omnucarbs METOOUKY NTPOBEIEHUS UCCIIEIOBAHUN:
JpyTrUe METOMBI IIPU UCCIIEIOBAaHUN - Ha [IOM;
MaTepUaJIOB; -Ha MPCA;
- Hepa3pylIaloIUX METOI0B KOHTPOJISI.
Bnagers - IPaKTUYECKMMH HaBbIKAMU 3aoanusa na pewienue 3a0a4 u3 npogheccuonanbHoll 001acmu, KOMRIEKCHbIE

UCIIOJIb30BaHUs DJIEMEHTOB METOI0B
HCCIJIEJOBAHNS MaTEPUAIIOB U IIPOLIECCOB
Ha JApYruX JUCLUILINHAX, HA 3aHATUAX B
ayJUTOPUU U HA yUeOHOU MPAKTHKE;

3a0anus:

BriOpars MeTox u3mepeHus: TBEPIOCTH:

- 17151 MaT€pHUAJIOB HU3KOU TBEPIOCTH;

- 171 MaTepUaJIOB CPEIHEH TBEPIOCTH;

- 17151 MaT€pHUAJIOB BHICOKOM TBEPJOCTH;

- JUTsl MACCUBHBIX U3JIEIUNA U CIIOKHOM (POPMBI;

- JUTsl TOHKUX 00pasiioB.

Br16op MeTona nccnenoBanus:

- 17151 OTIPENIEIeHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepuaiax;

- I7Is1 OTIPEJICTICHUS pa3Mepa 3epHa B YIBTPAMEITKO3EPHUCTBIX MaTepraax;




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

- JUTsl UCCTIEIOBaHUS TUCIOKAIMOHHON CTPYKTYPHI;
- JUTSI ICCTIEIOBAHUSI MUKPOpeibeda MOBEPXHOCTH.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

[TpomexyTouHass arTecTanysi MO AUCUMILIMHE «MeTonbl HCCIEAOBAHUS MaTEepUaloB U
MIPOLIECCOB» BKJIFOYAET TEOPETUYECKHE BOIPOCHI, MO3BOJISIIOLIME OLEHUTh YPOBEHb YCBOCHUS
00y4aromuMUCs 3HAHUH, U MPAKTHUECKUE 33aJJaHNs, BBIBIIOMINE CTEIICHb C(OPMHUPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCS B (hopMe IK3aMEeHa.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHALMOHHBIM
Ouietam, KaX bl U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUECKHUX BOMpOca.

Ilokazamenu u Kpumepuu oueHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyarommiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHYECKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepHala, CBOOOTHO ONEPUPYET 3HAHUSAMH, YMEHHUSAMH, IPUMEHSET UX B CUTYAIHIX
MOBBIIICHHON CIOXKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aronIuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIC OIMOKH, HETOYHOCTH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOZAE KOHTPOJIBHBIX MEPOIPHITHI
JOTTYCKAIOTCS OINOKHU, POSBISETCS] OTCYTCTBUE OTJENbHBIX 3HAHUM, YMEHUN, HABBIKOB.

— Ha OIICHKY «HEYIOBJIETBOPHUTEJbHO» (2 Oaina) — 0O0y4arolmuics JIEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKOro marepuaina, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOYKET MOKa3aTh NHTEIUICKTYaJIbHbIC HABBIKM PEIICHHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET II0Ka3aTh
UHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3a1au.



