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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yuyeOHOM rofy Ha 3aceqanuu Kadeapsl TexHonoruii 00paboOTKK MaTepuaIoB

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. Monnep

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yuyeOHOM rofy Ha 3aceanuu Kageapsl TexHonoruii 00paboTKK MaTepuaIoB

IIporokomor 20 1. Ne

3aB. kadempoii A.b. Monnep




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHust nucHUIUIMHbl «COBpEMEHHBIE METOJbl MCCIENOBAaHUM M aHalIM3a
CTPYKTYPHI U CBOMCTB METAJIJIOB U CILJIABOBY SIBISIOTCS:

- pasBuTHEe Yy OOydarollerocs JUYHOCTHBIX KauyecTB, a Takxke (OpMUpPOBaHUE
npo(ecCHOHANLHOM KOMIETCHIIUH B COOTBETCTBUU ¢ TpeboBanusimu DPIOC BO 1o
HarpaBjaeHuto noarotoBku 22.04.02 Metamyprus;

- TIOJIyY€HHME 3HAHUU O COBPEMEHHBIX METOJaX MCCIIECIOBAHUS M aHAIM3€ CTPYKTYPHI U
CBOICTB METAJIJIOB U CILIABOB;

- IOJTyYeHUE MPAKTUICCKIX HABBIKOB Pa0OTHI HA UCCIIEIOBATEILCKOM 000Dy IOBAHHH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

JucuunnuHa CoBpeMEHHbIE METO/bI MCCIEI0BAaHUS U aHAIU3a CTPYKTYpPhl U CBOMCTB
METAJUIOB M CIUIABOB BXOJMT B 4YacTh Yy4eOHOro IulaHa (OPMHUPYEMYIO YYaCTHHUKAMU
00pa30BaTebHBIX OTHOLLIEHUI 00pa30BaTEIbHOM IPOTrPAMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIQJICHUsA),
c(hopMHUPOBaHHBIC B PE3Y/IbTAaTE H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

- MaTepUAJIOBECHHUE;

- METO/bI HCCIIEAOBAHUS MATEPUAIIOB U IIPOLIECCOB.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:
[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrare ocBoeHust quciuIuinHbl (Moayis) «CoBpeMeHHbIE METO/Ibl UCCIIEA0BAHUS
U aHajdM3a CTPYKTYphl U CBOMCTB METAUIOB U CIUIABOB» OOYydYaroIIuiics TOJKEeH o00ianaTh
CJIETYIOIIUMU KOMIIETEHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

ITK-1 Crioco6en 000CHOBaHHO OMPECACIIATh OPTraHU3alIMOHHBIC U TEXHUYCCKHUEC MEPHI 110 BBIITYCKY
HWHHOBAIIMOHHBIX BHUAOB ITPOKATa YCPHBIX W IBCTHBIX METAJIJIOB U CINIABOB IMTPONU3BOACTBCHHBIMHA
noapasacICHUAMU

IK-1.1 [IpoBOogUT  MapKETHMHIOBBIE  HMCCIEJOBaHMS  HAy4YHO-TEXHUYECKOU
nH(pOpMaLlUY; AUATHOCTUPYET OOBEKThl MPOKATHOTO MPOM3BOACTBA Ha
OCHOBE aHajHM3a HayYHO-TEXHMYECKOH HMH(pOpMAMKU O TEXHOJOTHYECKUX
mporeccax

[1K-1.2 VYcraHaBIMBaeT CBSA3M  MEXKIY TEXHOJOTMYECKMMH IPOLECCAMH U
00BEKTaMU MPOKATHOTO MPOU3BO/ICTBA CO CBOMCTBAMU MOTOBOM MPOAYKLIUH,
CBIpbSI W PAcCXOJHBIX MaTEPHAJIOB, COCTABOM, CTPYKTypOH MeTalula |
(GU3NYECKUMH, MEXaHWYECKUMH, XHUMHUYECKHMMH, TEXHOJOTHUYECKUMU H
SKCIUTYaTallMOHHBIMH CBOMCTBAMH

[1K-1.3 [IpuMeHsieT OCHOBBI TEOPUU MPOIECCOB OOPaOOTKHM MaTepHalloB IMpU
peIIeHIH TEXHOJIOTHYECKHX 3a]1a4 IIPOKATHOTO TIPOU3BO/ICTBA.
PaccuuThiBa€T OCHOBHBIE TEXHOJIOTMYECKHE IPOLECCHl  MPOKATHOTO
IIPOU3BOJICTBA




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 48,05 akan. yacos:
— aynuTopHas — 45 akaJl. 4acoB;

— BHeaynutopHas — 3,05 akaj. yacoB

— caMocTosTenbHas pabora — 96,25 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas ) =
o | xomraxrHAs pabota E 3 ®dopma TeKyIero
Paznen/ rema S (B axan. wacax) g E‘ Bz . RORIPOT Kon
g & © | caMOCTOATENBHOM | yCIIeBaGMOCTH U
JIACIMTUTHHBI 5 [ .. | xomnerenin
@) 2 £ paboTsl MIPOMEKYTOYHOM
Tlex mab. | mpaxr. zZ'9 aTTecTalyy
"1 3aHn. 3aH. | Q &
1.
Nzyuenne
11 Knaccupuxamust Hay*HoH 1
N yaeOHO#
METOOB MCCIEIOBAHUN U IHTEDATYDEL TIK-1.1,
aHanu3a  CTPYKTypel H| 2 2 20 PaTYPHL, Pedepar u noxnan [K-1.2,
. HalMcaHue
CBOWCTB  METAIOB U MK-1.3
pedepara.
CILIaBOB
[Toaroroska
JIOKJIaia.
HWroro no pazaeny 2 20
2.
2.1 Meronsl onpeaeIcHus ITogroroBska k 3amura TIK-1.1,
MEXaHUYECKUX  CBOMCTB| 2 2 821 15 11a00PaTOPHBIM 71a00paTOPHBIX [K-1.2,
METAIJIOB U CIUIABOB pabotam pabot Ne 1-4 TIK-1.3
HWroro no pazaeny 2 821 15
3.
31 ONTHYCCKHC METONLI ITogroroBka K 3amura TIK-1.1,
I/I.CCJ'IG OBAHIS s ) 2 8/41 15 1a0opaTopHBIM n1ab0paToOpHBIX IK-1.2,
s paboTtam pabot Ne 5-7 TK-1.3
Hroro no pazaeny 2 8/41 15
4,
ITogroroBka k 3amura TIK-1.1,
1’;}( OCKOHHﬂSHeKTpOHHaﬂ 2 3 421 6 nabopaTtopHOU nabopaTtopHoi MK-1.2,
p pabore pabotsl Ne 8 IK-1.3
Wroro no pazneny 3 421 6
5.
51 CRAHIDYIOWAs ITogroroBka K 3amura TIK-1.1,
3'0H OBasL MK OCKIZ)}II_M? 2 2 6/21 14,25| mnaboparopHoi nabopaTtopHO IK-1.2,
A P pabote paboter Ne 9 TK-1.3
Uroro no pazaeny 2 6/21 14,25

6.




6.1 PeHTIeHOBCKIE TToaroroBska k 3amura TIK-1.1,
M' oLl AHAT3A 2 421 6 1abopaTopHOI nabopaTopHO’ IK-1.2,
eron 3 pabote paboter Ne 10 TK-1.3
HUroro no pasaeny 2 421 6
7.
Wzyuenne
HayYHOU U
7.1 Mertoapt yléeiHOH MK-1.1,
Hepa3pyLIaoIIero 2 20 JIATCPATYPEL, Pedepat u noknan TK-1.2,
HalMCaHue
KOHTPOJLS IK-1.3
pedepara.
[ToaroroBka
JOKIaaa
Hroro no paszuerny 2 20
Hroro 3a cemectp 15 [30/121 96,25 DK3aMeH
Hroro no aucnumnnuze 15 [30/121 96,25 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnist  ycBOeHWsI CTyAE€HTaMH 3HaHWW 10 jauciuiuiiHe «COBPEMEHHBIE METOJIbI
UCCIICIOBAHUA ¥ aHAJIM3a CTPYKTYphl M CBOWCTB METAUIOB M CIUIABOB» IPUMEHSIOTCS
TPATUIIMOHHAS ¥ KOMIICTEHTHOCTHO-MO/IYJIbHASI TEXHOJIOTUU OOYUYEHHsI, BKIIOYAONINE B ce0s
00BSICHEHUS TIPETIOIaBaTeNsl Ha JICKIUAX, CAMOCTOSATEIbHYIO PaboTy ¢ yueOHON U CIpaBOYHOMN
JUTEPATypPOii TIO JUCIUILTUHE, BHITOJHEHHE JIA00OPATOPHBIX PAbOT MO METOINYECKUM YKa3aHUSIM
U T.IL.

B kadecTBe MHTEPAKTHBHBIX METOJIOB O0yUCHHS HCITOJIB3YFOTCS:

- OIepexaromas caMoCToATeNbHas pabora W paboTa B KOMaHZIE NPHU BBINOJIHEHUH
71a00paTOPHBIX PadoT;

- mpo0OsieMHOe O0yueHUe MPH MOWCKE WHPOPMAIMOHHBIX UCTOYHHKOB, COCTABICHUH U
HanucaHuu pedepara Mo MoITyIeHHBIM HHIUBHYaTbHBIM 33 JaHUSIM.

CamocrosarenbHass paboTa CTyIEHTOB HaIlpaBlieHa Ha 3aKPEIICHHE TEOPETHYECKOTO
Martepuaia, H3JIOKEHHOTO IperojaBarelieM, Ha TpopabOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITEIILHOE N3YYCHHE, Ha TIOJITOTOBKY K J1a00paTOPHBIM 3aHATHSAM, HalHCcaHue pedepara u
UTOTOBOMY 9K3aMEHY 10 TUCIIUILIHHE.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXCsl
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTAaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. KontoxoB, B. 0. Meroapl wuccienoBanus MaTE€pHaJIOB U TPOIECCOB | yueOHOE
nocodue s By30B / B. 10. Kontoxos, 1. A. T'oronanze, 3. B. Mypra. — 2-e u3n., ucrp. u J01.
— Mocksa : M3parensctBo IOpaiit, 2020. — 226 c. — (Bricmee oOpazoBanme). — ISBN
978-5-534-05475-0. — Tekcr : onekrponnsiit // DOBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/454192 (nara oGparuenus: 26.04.2021).

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. MexaHHYecKHe CBOWCTBA METAIJIOB | CTATUYECKHE UCIIBITAaHUS | yueOHoe mocodue / B.
C. 3onoropesckuii, B. K. IToptroii, A. H. Cononun, A. C. IIpocBupsixoB. — Mocksa : MUCHUC,
2013. — 116 c. — Tekcrt : anektponHslii // JlaHb : anekTpoHHO-0nOIMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/117123 (mata obOpamenus: 26.04.2021). — Pexum moctyma: s
aBTOPU3. N10JIb30BATEIEH.

2. by6onuk, B. T. Meronsl uccienoBaHusi MaTepUAIOB M CTPYKTYP B DJIEKTPOHUKE.
PentreHoBckass nudpakiioHHas MUKpockomus : ydeOHoe mocobue / B. T. bybmuk, A. M.
MuneBuackuii. — MockBa : MUCHUC, 2006. — 93 c¢. — Tekct : anektpoHHbiit // Jlansb :
3NIEKTPOHHO-OMOIoTeynas cucrema. — URL: https://e.lanbook.com/book/117093  (nmata
oOpamenus: 26.04.2021). — Pexxum gocryma: 1uist aBTOPU3. MOJIb30BATEICH.

4. Muponos B. JI. OcHOBBI ckaHUpYIOLIEH 30HI0BOM MUKPOCKOIUU. YuyeOHoe rmocodue
JUI CTY/IEHTOB CTapIIMX KypCcOB BbICIIMX yueOHbIX 3aBeneHuil. PAH. Uucturyr ¢usuku
MUKPOCTPYKTYD. Huxuauit Hogropon, 2004. - 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

5. JBBumurypu, 3. JI. Meromonoruss M NOpakTHKa OINpPEAETCHUS pa3MepHBIX
XapaKTepUCTHK MaTepuaioB . yueOHoe mocobue / 3. JI. [Isumsurypu, E. H. Cunoposa, 1. U.
ApxunoB. — Mocksa : MUCHUC, 2018. — 116 c¢. — ISBN 978-5-906953-54-4. — Texkcr :
anekTpoHHbli /[ Jlamb  :  DNeKTpOHHO-OMOmMoTeynas  cuctema. —  URL:
https://e.lanbook.com/book/116940 (mara obpamenus: 26.04.2021). — Pexxum gocrtyma: s
aBTODU3. I10JIb30BATEIICH.



https://urait.ru/bcode/454192
https://e.lanbook.com/book/117123
https://e.lanbook.com/book/117093
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf
https://e.lanbook.com/book/116940

B) MeToauyeckue ykazanus:

1. MarepuanoBenenue. Yacte 1 [DOnexrponnbiii pecypc]/ H.B. Kommesa, 1O.I1O.
Edumoa, H.H. Mnpuna. Maruutoropckuii roc. texuuyeckwii yH-T uMm. [.M. Hocoma. -
Marnutoropck: MITY wum. TI'.M. Hocoa, 2019.1 CD-ROM. 3arn. c¢ 2kpaHna.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true — Pexum g0cTyma: 1jIst aBTOPH3. TOJIH30BATEIICH.

2. OmpenieneHne MEXaHMYECKUX CBOMCTB METalIa M TOCTPOSHHUE KPUBBIX YITPOYHEHUS 110
auarpaMme  pacTsbkeHusi:  Merton. ykas. / B, Jloporobwa. Marautoropek: M3a-Bo
MarnuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2008. 49 c.

3. M3y4yenue yCcTpOMCTBa U MPUHIIUIIOB pabOThI CTEPEOMHUKPOCKOMa: MeTo. ykas. / O.A.
Hukwurenko, 10.10. Edpumona, H.B. KonmieBa. MarauTtoropck: M31-Bo MarHuToropck. roc. TexH.
yu-ta uM. [.1. Hocoga, 2013. 10 c.

4. KonuuecTBeHHBIN aHAIU3 JIOHM BS3KOW COCTaBIISIIOIIEH u3imoma: Meto. ykas. / O.A.
Huxkurenko, F0.}O. Epumona, H.B. KonneBa. Marautoropck: M3n-Bo MarHuTOropck. roc. TeXH.
yua-Ta um. I.11. Hocosa, 2013. 6 c.

5. Ompenenenue KOMUYECTBEHHBIX XapaKTEPUCTUK MHUKPOCTPYKTYPbl C MOMOIUIBIO
KOM-TIBFOTEPHOW CHCTEeMBbI aHann3a u3o0paxenuit Thixomet PRO: naGoparopHblii pakTHKyM. /
O.A. Huxkutenko, }0.}O. Ebumona, H.B. Konuiesa. Marautoropck: M3a-8o Maruutoropck. roc.
TexH. yH-Ta M. [ .11. HocoBa, 2015. 29 ¢

6. 3ydyeHue ycTpoiCTBA U MPUHIIMIIOB PabOThI paCTPOBOTO IEKTPOHHOTO MUKPOCKOIIA:
Metoa. ykas. / H.B. Kommesa, 0.I0. Edumoa, M.A. TlomskoBa, M.II. BapbliiiHnukoB.
MarnauToropck, 2011. 6 c.

7. MUKpOpEHTIeHOCHIeKTpalbHbIi aHanu3: meron. ykas. / F0.}O. Edumosa, O.A.
Hukurenko, H.B. Konuesa. Marauroropcek: M3n-so Marauroropek. roc. TexH. yH-ta um. .M.
Hoco-Ba, 2014.9 c.

8. Ckanupyrolas 30H0Basi MUKpOCKoTHus: taboparopHbiit mpakTrkym / FO.1O. Edumosa,
M.A. IlonskoBa, A.E. I'ynmun. Marautoropck: 3n-Bo Marautoropck. roc. TexH. yH-ta um. I'.1.
Hocosa, 2017.41 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanue 110 Ne norosopa CpoOK IeCcTBUS TUIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip CBOOOIHO  pacmpoCTpaHsIEMOe OECCPOYHO

FAR Manager CBOOOJIHO  PacIpOCTpaHsIEMOE 0OECCPOIHO

IIpodeccuonanbHblie 6a3bl JAHHBIX U HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Ha3BaHwme Kypca Cchlika

OnekTpoHHas 0a3a TEPHOAWYECKUX U3MaHui East
View Information Services, OO0 «MIBUC»»
HanmonannHas UH(POPMAITMOHHO-aHATUTHYECKAs URL:
cucrema —  Poccuiickuii  MHAEKC  HAYy4YHOTO :
nutupoBanus (PHUHIL)
ITouckomass cucrema Axazemus Google (Google
Scholar)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

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



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 - EnmHOEe OKHO JocTyma K

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

derepalibHOE TOCYJAPCTBEHHOE OFOKETHOE YUPEKICHUC
«DenepanbHblit UHCTHUTYT npomsiuienroi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrieucHUe JUCHHUIIIMHBI BKIIFOYACT:



1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHHYECKHMMH CPEICTBAMHU OOYUYEHUS, CIYXAIIUMH ISl TPEICTaBICHUS y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YdeOHbIE ayAMTOPUHU IS TIPOBEICHHS JIAOOPATOPHBIX 3aHITHH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:

«JlabopaTopust ONTHYECKON MHUKPOCKOITU:

- QHANM3aTOpPOM  CTEPEOM300paXEHUH IMOBEPXHOCTH TBEPAbIX Ten Ha 0ase
crepeomukpockorna Meiji Techno RZ-B;

- aHaIM3aTOpPOM MHKPOCTPYKTYpPBHl TBEpABIX Tel Ha 0a3e METauIypruyecKoro
HHBEPTUPOBAHHOIO MUKpOcKoma Zeiss AXio Observer 3;

- cructeMoi 00paboTku n3oopakenwuii Ha 6ase [10 «Thixomet PRO.

- CIIEUAIM3UPOBAHHON MEOEIIBIO.

«JlabopaTopus MEXaHHYECKUX HCITBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- yauBepcanbHbIM TBepaoMepom M4C075G3 EmcoTest;

- HaIoJIbHOM YHUBEPCAIbHON UCIBITATEIbHOM ABYyXKOJ0HHOH MarmHoi AG IC-300 KN
Shimadzu Corp;

- HATOJIbHOW YHHBEPCAJIbHOM MCIBITATeIbHON IBYXKOIOHHON MamuHoi AG 1C-50 KN
Shimadzu Corp;

- Bugeoskcrenzomerpom TRWiew XShimadzu Corp;

- xonpoMm MassTHUKOBEIM MK 300 OO0 « UMITYJIbCy;

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

«Jlaboparopusi CKaHUPYIOIIEH AIMEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYOmuM Mukpockornom JEOL JSM —6490LV;

- KaMepou NUTK030BOM C CUCTEMOM YITPABIICHUS ILIIO30M IS pACTPOBOTO 3JIEKTPOHHOTO
mukpockona MP 6490 LV;

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

- CHIeMaIM3UPOBaHHON MeOebIo.

«JIabopaTopus pU3NIECKOro MOJETUPOBaHUS 1e(hOPMAIIMOHHBIX TPOLIECCOBY:

- uccnenoBarenbekuM komiiekcom Gleeble 3500;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«JIaboparopusi 30HI0BON MHUKPOCKOTTHI:

- CKaHUPYIOIIMM 30H10BBIM MEKpockoriom NanoEducator I1;

- CHIeaIM3UPOBAaHHON MeOebIo.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIlUN, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTAllM! OCHAIICHA!

- KOMITBIOTEpHOI TexHHKO# ¢ maketom MS Office, ¢ mogkirouennem k cetn «HTEpHET»
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTebHYIO CPETY YHUBEPCHUTETA,

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

4. T[TomenieHune 1151 CAMOCTOSITENHFHOM PabOTHI OCHAIIICHO:

- KOMITBIOTEpHOI TexHHKO# ¢ makeTom MS Office, ¢ mogkitouennem k cetn «HTEpHETY
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeIbHYIO CPETY YHUBEPCHUTETA,

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue s XpaHeHHS U NPOPHIAKTUYECKOTO OOCIYyKUBaHHUS Y4eOHOTrO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMHU JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTro 000py10BaHHUS.






Ipuioxkenne 1

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[TpumepHBbIe TeMBI pedepaToB

Knaccudukanus MenoB HccaeOBaHUN W aHalIM3a CTPYKTYpPhl U CBOMCTB METAJJIOB U
cruiaBoB. Hepaspymiaromme MeToasl KOHTPOJS (BU3YyallbHO-ONTHYECKUN, PEHTTEHOBCKAs H
ramma-1e()eKTOCKONMs, YIbTPa3BYKOBas Ne()EeKTOCKOMUs, KalWUIApHbIE METOJbl KOHTPOJIA,
MarHUTHBIE METO/Ibl HEPA3PYIIAIOMIETO KOHTPOJIS).

JlaGopaTopHble 3aHATHS:

JlabopaTtopHnas padota Ne 1 «M3mepenue TBEpIOCTU»

JlaboparopHuas padota Ne 2 «MUKpPOTBEPIOCTH)

Jlaboparopras pabora Ne 3 «OrnpeneneHrne MEXaHMYECKUX CBOMCTB METaJlJIa M IOCTPOCHHE
KPUBBIX YIIPOUHEHUS IO JUarpaMme pacTsHKEHUSD

JlaboparopHnas padota Ne 4 «/cnibiTaHNE HA yIapHYIO BSI3KOCTh»

Jlaboparopnas pabora Ne 5 «M3yueHue ycTpoiicTBAa ¥ NPHUHLHUIOB pPabOTHI
CTEPEOMHUKPOCKOTIA»

JlaboparopHas pabora Ne 6 «KonnyecTBEeHHBIH aHANU3 JOJH BA3KOH COCTaBISIOLIEH
U3JI0May

Jlaboparopnas pabora Ne 7 «OmnpeneneHve KOJUYECTBEHHBIX  XapaKTEPUCTHK
MHKPOCTPYKTYPBI C TOMOIIbI0 KOMIIBFOTEPHOW CHCTEMBbI aHau3a n3oopaxenuii Thixomet PRO»

JlaboparopHas pabota Ne 8 «l3ydeHue ycTpoilcTBa M MPUHIUIIOB PadOTHI PacCTPOBOTO
AIIEKTPOHHOT'O MHUKPOCKOIIA

JlaGopatopHas pabota Ne 9 «Ckanupyromias 30H10Basi MUKPOCKOITHS

JlabopaTtophnast pabota Ne 10 « MUKpPOPEHTTeHOCTIEKTPATIBHBIN aHATTN3)




IIpunoxenne 2

OueHovHbIe CpeaCTBA /1JIsl MPOBeAeHUsI IPOMEKYTOUHOI aTTeCTAlNU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs IPOMEKYTOUYHON aTTEeCTALMU:

CtpyKTypHBII
JJIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yiabTaThl O0y4eHHS

O1neHOYHBIC CPEACTBA

IIK-1 Cnocoben OLCHUBATH U KOOPAMHHUPOBATH paﬁoTbI TEXHOJOIrH4YeCKHUX noupameuennﬁ IO BHEIPCHU0 MHHOBAIIMOHHBIX ITPOLECCOB

MMpou3BOJACTBa MeTH3HOH NMPOAYKIHH

[K-1.1

Ocy1ecTBIisIeT OpraHu3aluio
COTJIACOBAHHBIX JIWCTBUN PAOOTHHUKOB
TEXHOJIOTMYECKH CBSI3aHHBIX OCHOBHBIX U
BCIIOMOTIaTeJIbHBIX MOIpa3/IeICHUI
METU3HOT'O MPOU3BOCTBA [0 pa3paboTKe U
BHEJPEHHIO MHHOBAIIMOHHBIX MTPOLIECCOB
MIPOM3BOJICTBA METU3HOW MPOIYKIIMH

Ilepeuens meopemuueckux 60npoco8 K IK3ameny

1. Knaccuduxamusi METOZ0B MEIOB UCCIICAOBAHUHI CTPYKTYPHI M CBOMCTB METAJJIOB U
CILJIaBOB

2. MeTtoabpl ONTHYECKOW MUKPOCKOIIUHU. Y CTPOMCTBO ONTUYECKOTO MHUKPOCKOIIA.

3. OcCHOBBI IPOCBEUYUBAIOLIEH 2NEKTPOHHOM MuKpockonuu. Konctpykuus [IOM.

4. ®usnueckue ocHOBB POM. YerpoiicTBo u npuHnumbsl padota POM.

5. Texuuueckue BozmMoxxHOCTH POM. Koncrpykuust POM. Ilpumenenue.

6. CkaHupyromas TyHHeJIbHasi MHUKPOCKONHS — YCTPOMCTBO, NMPHHIUIBI paboOTHI,
IIPUMEHEHHE.

7. ATOMHO-CUJIOBasi MUKPOCKOIIHSI — YCTPOHCTBO, IPUHIIMIIBI pabOThI, IPUMEHEHHUE.

8. DnexTpocuaoBas MUKPOCKOIHUS — YCTPOHCTBO, IPUHIUIIBI pa0OThI, IPUMEHEHHUE.

9. MarHuTHO-CHJIOBasi ~MUKPOCKONHSI —  YCTPOWCTBO, TPUHIMIIEI  paboTHI,
IIPUMEHEHHE.

Br16op MeTona uccinenoBaHus CTPYKTYPbl METAJIIOB U CIUIABOB ITPH BHEAPEHUU
MHHOBAIIMOHHBIX MPOLIECCOB ITPONU3BOACTBA METU3HBIX IIPOAYKIUU:
- JUIsl OIIPEJENICHUS pa3Mepa 3€pHa B KPYITHO3EPHUCTBIX MaTepHaax;
- ISl OTIPENEIIEHUS pa3Mepa 3€pHA B YIIBTPAMEIKO3EPHUCTBIX Marepuaax;
- JUTsl UCCTIeTIOBaHMSl TUCIOKAlMOHHON CTPYKTYPBI;
- JUIsI UcCIIeI0OBaHMsI MUKpopebeda MOBEpXHOCTH.

[K-1.2

OObecnieunBaeT MpOBEACHNE aHAIN3a U
KOHTPOJIS 32 COOJIIOACHUEM 3a/IaHHBIX

Ilepeuenv meopemuueckux 60npoco8 K IK3ameny
1. CraTtuueckue METOIbI ONIPEACIICHUS] MEXaHHYECKUX CBOMCTB.
2. JlnHAaMUYecKrue MeTObl ONPEIEIICHHUS] MEXaHUYECKUX CBOWCTB.




CtpyKTypHBII

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeICTBA
KOMIIETEHIH
[1apaMeTPOB TEXHOJIOTMUYECKHUX IIPOLECCOB 3. [Tuknrueckue MeTo/Ibl ONpeIeIEHUs] MEXaHUYECKHX CBOUCTB.
MIPOU3BOJICTBA METU3HOU MPOTYKLIUU 4. Hepaspymrarommne MeTo/ bl KOHTPOJIS.
BriOpars MeToq n3MepeHns TBEPAOCTH IS KOHTPOJIA 3a COOI0IEHUEM 33 JaHHbBIX
[IapaMeTPOB TEXHOJIOTMUYECKUX IPOLECCOB ITPOU3BOICTBA METU3HON MPOIYKIIUH !
- JUIsl MaTeprajoB HU3KOM TBEPIOCTH;
- JUIsl MaTepUajIoB CPeiHEN TBEPIOCTH;
- JUI MaTepuasoB BbICOKOI TBEPIOCTH;
- JUI MAaCCUBHBIX M3JEJIUN U CI0KHON (hopMBI;
- JU1s TOHKUX 00pasIioB.
IK-1.3 OcyiecTBisier pa3paboTKy | Onucarb METOOUKY IPOBEACHHUS MHCCIEIOBAaHUM OCHOBHBIX U BCIOMOIATEIbHBIX

IMPONU3BOJICTBCHHBIX SaI[aHI/IfI 1 KOHTPOJIb 110
coOmroieHnio rpaduka MoCTaBKM OCHOBHBIX
Y BCIIOMOTaTEJIbHBIX MaTEPUAJIOB U BBITYyCKA
METH3HOU MPOTYKIIUU

MaTepHUaJiOB U BBIITYCKA METU3HON IIPOIYKIUHU:

- onpezenieHus Oasa 3epHa 0 CTaHJapTHBIM LIKaIaM;

- onpeienienue Oansia HeMeTaJUIMYECKUX BKIIFOUEHHH M0 CTaHAapTHBIM IIKajaMm;

- OTIpeIeNIeHUs] COOTHOLIEHUS (peppuTa U MEepIIUTa [0 CTAaHAAPTHBIM IIKaJaMm;

- onpeienieHus Oasia mepiauTa 1o CTaHAapTHRIM IIKajiaMm;

- OIIpENEIIEHNs COOTHOILIEHUS IIJIACTUHYATOIO ¥ 3€PHUCTOTO MEPIIUTA 110 CTaHAAPTHBIM
HIKaJIaM.




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

Ilpumepnaa cmpykmypa u cooepicanue nynKma:

[TpomexyTouHas aTTectauus mo aucuuiuiiHe «CoBpeMeHHbIE METOJIbl MCCIEI0BaHUN U
aHaJgn3a CTPYKTYpbl U CBOMCTB METAJJIOB M CIUIABOBY» BKJIIOYAET TEOPETUUYECKUE BOIPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYaIOIIMMUCS 3HAHUHM, U MPAKTHUYECKUE 3aJaHus,
BBISBJISIFOIINE CTETICHb CHOPMUPOBAHHOCTH YMEHUH U BJIaJICHUH, POBOIUTCS B JOpME DK3aMEHA.

DK3aMeH 10 JaHHOW TUCIHUIUIMHE MPOBOAUTCA B YCTHOM (hopMe MO 3K3aMEHallMOHHBIM
Ouieram, KaXXIbIi U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOMPOCa.

Ilokazamenu u Kpumepuu oUeHUEAHUA IK3AMEHA:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIIMI, BCECTOPOHHEE, CHUCTEMATHYECKOe M TIyOOKOE 3HaHUe
yueOHOro MaTepuana, CBOOOJAHO ONMEpUpyeT 3HAHUSMHU, YMEHHUSIMH, IPUMEHSET X B CUTYalUAX
MOBBIIIEHHOW CJIOAKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amia) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHHM YpOBEHb
c(OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OINOKH, HETOYHOCTH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPONPUITUN
JIOITYCKAIOTCS OINOKHU, TIPOSIBIISETCSI OTCYTCTBUE OTJCIBHBIX 3HAHHA, YMCHUW, HABBIKOB.

— Ha OLICHKY «HeY/10BJIETBOPHUTEIBLHO» (2 Oayia) — 00y4arouiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
MOKAa3aTh UHTEIJICKTyaJIbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYIOBJIETBOPUTENbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHGOpMAIlMU, HE MOXET I[0Ka3aTh
WHTEIUICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.



