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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM roay Ha 3aceqanuu Kageapsl TexHomoruit 00paboTKH MaTepuaioB

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. Monnep

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM rofy Ha 3aceqanuu Kadeapsl TexHomoruii 00paboTKH MaTepruaioB

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 MPAKTUIECKIX 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(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

MarepuanoBeuecKre aceKThl OJIy4eHHs 1 00pabOTKHU METAIIIMUECKUX MaTepHUajioB

CoBpemeHHbIe TPOOIEMbl METAILTYPIHH U MaTEpUAIOBEICHUS

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

[TonroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBATH()PUKAIMOHHOW pabOTHI

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbpTare ocBoeHUs TUCUMIUIMHBI (MOAaYJisi) «COBpEMEHHbIE METO/bl HCCIEI0OBAHUS
U aHaIM3a CTPYKTYphl U CBOMCTB METAUIOB U CILIABOB» OOYYaroIUIiCcs IOJKEH 001anaTh
CJIEYIOIIMMHU KOMIIETEHIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

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

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

I1K-1.2 VYcraHaBnuBaeT CBSI3M  MEXKJIYy TEXHOJIOTMYECKMMM IIpOLEccCaMu U
00BEKTaMU MPOKATHOT'O MPOU3BOACTBA CO CBOMCTBAMU TOTOBON MPOAYKIIUH,
CBIpbSl M PACXOJHBIX MAaTEpUAJIOB, COCTAaBOM, CTPYKTypOoll MeTramia |
(bU3MYECKUMH, MEXaHHYECKHUMH, XUMHYECKMMHM, TEXHOJIOIMYECKUMU U
HKCILTYaTAallMOHHBIMU CBOMCTBaMU

[1K-1.3 [IpuMeHsieT OCHOBBI TEOPUU MPOIECCOB OOPaOOTKHM MaTepHalloB INpU
peIIeHIH TEXHOJIOTHYECKHX 3a]1a4 IIPOKATHOTO TIPOU3BO/ICTBA.
PaccuuThiBaeT OCHOBHBIE TEXHOJOTMYECKHE IPOLECCHl  MPOKATHOTO
IPOU3BOJICTBA




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

qyuce:

— KOHTaKTHas pabora — 63,8 akaj. 4acos:

— aynuropHas — 60 akaj. 4acos;

— BHeayIuTopHas — 3,8 akaJl. 4acoB;

— caMocrosTenbHas padora — 80,5 aka. yacos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
o | xowraxrHas pabota E 3 ®dopma TeKyILero
Paszen/ Tema 5 (B akax. yacax) o E{ Bun 5 KOHTPOJIS Kon
S 8 © [ camocTosTenpHOI | ycreBaeMOCTH U
JIACIMTUTHHBI 5 [ . | KomMHeTreHuHun
O 2 £ paboTs MIPOMEXKYTOYHOM
nab. | mpakrt. | &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | O &
1.
Nzydenne
1.1 Knaccuduxkarms HaquOHVH
N y4eOHO
METOIOB HCCIEHOBAHUA U TeDATVDEL I1K-1.1,
aHanu3a  CTPYKTypel uf 2 4 15 PATYPBI, Pedepar u noxnan MK-1.2,
. HalMcaHue
CBOWCTB  METAIOB  H IK-1.3
pedepara.
CILIaBOB
ITonroroBka
JIOKJIaza.
Hroro no pazneny 4 15
2.
2.1 Metoas! onpeeleHus ITogroroBka K amura IIK-1.1,
MEXaHUYECKUX  CBOHCTB| 2 4 821 10 71a00PaTOPHBIM 11a00PaTOPHBIX MK-1.2,
METAIJIOB U CIUIABOB pabotam pabot Ne 1-4 I1K-1.3
HWroro no pazaeny 4 821 10
3.
31 ONTHUCCKHE METOMbL ITogroroBka Kk 3ammura I1K-1.1,
I/I.CCJ'IG OBAHIS s 6 8/41 12 11a00paTopHBIM 11a00paTOPHBIX MK-1.2,
A paboram pabot Ne 5-7 IK-1.3
Uroro no pazneny 6 8/41 12
4,
41 DEKTDOHHAs IlogroroBka amura I1K-1.1,
M'HK OCKOIMS p 2 4 421 6 nabopatopHoi naboparopHon [K-1.2,
p pabore paboTel Ne 8 IK-1.3
Wroro no pazaeny 4 421 6
5.
51 CRAHIPVIOMWast ITogroroBka k 3ammura I1K-1.1,
3'0H oBas MLk OCKI())>1;I/I;IH 2 4 6/21 145 | naGoparopHoit nabopaTtopHoOi MK-1.2,
A P pabore pabotsr Ne 9 IK-1.3
Uroro no pazaeny 4 6/21 14,5
6.




6.1 PeHIICHOBCKIE IToaroroBka x 3ammra I1K-1.1,
M' oLl AHAT3A 4 4/21 6 1abopaTopHO’ 1ab0paTOpHOI IK-1.2,
eron 3 pabore paboter Ne 10 IK-1.3
HUroro no pasaeny 4 421 6
7.
Nzyuenue
Hay4YHOU 1
7.1 MeTtozbt yzegHOH MK-1.1,
HEPa3pyILAIOIIEro 4 17 JATCPATYPHI, Pedepar u noxnan IK-1.2,
HaITHCaHye
KOHTPOJLS IK-1.3
pedepara.
IloaroroBka
JIOKJIaza
Hroro no pasgeny 4 17
Hroro 3a cemectp 30 |30/121 80,5 DK3aMeH
Hroro no aucnumnnuze 30 |30/121 80,5 DK3aMeH




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:

- OIepexaronas 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 st By30B / B. FO. Kontoxos, 1. A. T'oronaznze, 3. B. Mypra. — 2-¢ u3j., ucrnp. ¥ J0I. —
MockBa : WUzmarensctBo HOpaiit, 2019. — 226 c. — (YuuBepcutersl Poccum). — ISBN
978-5-534-05475-0. — Tekcr : onekrponnbiit // OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/439014 (nara obparuenwus: 22.06.2022).

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. MexaHHYecKHe CBOWCTBA METAIJIOB | CTATUYECKHE UCIIBITAaHUS | yueOHoe mocodue / B.
C. 3onmotopesckuii, B. K. ITopthoii, A. H. Cononun, A. C. IIpocBupsakoB. — Mocksa : MUCHC,
2013. — 116 c. — Tekcrt : anektponHslii // JlaHb : anekTpoHHO-0nOIMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/117123 (mata obOpamenus: 22.06.2022). — Pexum moctyma: s
aBTOPU3. N10JIb30BATEIEH.

2. Mexannueckue cBoicTBa MeTayuloB. YacTe 2. 1abopaTOpHBIA MPakTHKYM : ydeOHOe
nocobue / B. C. 3omoropesckuii, B. K. ITopthoii, A. H. Cononus [u ap.]. — Mocksa : MUCHC,
2021. — 72 c. — Texkcr : anektpoHHbIi // JIaHb : anekTpoHHO-OnbIHoTeYHas cuctema. — URL:
https://e.lanbook.com/book/178067 (mata obpamenus: 22.06.2022). — Pexum moctyna: s
aBTOPH3. IOJIb30BATEIIEH.

3. byomuk, B. T. Meronsl uccieoBaHusI MaTepUAIOB M CTPYKTYP B DIIEKTPOHUKE.
PentrenoBckas augpakimoHHas MHKpockomusi : ydyeOHoe mocooue / B. T. byomuk, A. M.
MunsBuackuit. — Mocka : MUCHUC, 2006. — 93 ¢. — Tekcr : snekrponnsiii // Jlaus :
JNIEKTPOHHO-OMONMoTeynass  cucrema. —  URL:  https://e.lanbook.com/book/117093
obpamienus: 22.06.2022). — Pexxum g0cTyma: A1 aBTOPHU3. MOJIb30BaTEICH

4. Muponos B. JI. OCHOBBI CKaHMPYIOIIEH 30HI0BOH MUKpPOCKOMHUH. YuebHoe nocodue
JUISL CTYJIEHTOB CTapIiMX KypcoB BbIcHIMX yueOHbIX 3aBeaeHuil. PAH. UMncturyr dusuku
MUKPOCTPYKTYD. Huxnanit Hosropog, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

5. [I3umsurvou. O. JI. MeTonosnorus 1 MpakTHUKa ONDENEIIEHNS Da3MEDHBIX



https://urait.ru/bcode/439014
https://e.lanbook.com/book/117123
https://e.lanbook.com/book/178067
https://e.lanbook.com/book/117093
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

XapaKTepUCTHK MarepualioB : ydeOHoe mocobue / 3. JI. I3umsurypu, E. H. Cunoposa, /1. U.
ApxunoB. — MockBa : MUCHUC, 2018. — 116 c. — ISBN 978-5-906953-54-4. — TekcrT :
anekTpoHHbii [/ JlaHb : JNEeKTPOHHO-OMOMMoTeunas ~ cucrema. —  URL:
https://e.lanbook.com/book/116940 (mara obpamienus: 22.06.2022). — Pexum gocTtyma: s
aBTOPU3. I10JIb30BATEIICH.

B) MeToauyeckue ykazaHusi:

1. Marepuanosenenue. Yacte 1 [Dnexrponnsni pecypc]/ H.B. Kommesa, 1O.1O.
EdbumoBa, H.H. Mnbura. Marautoropckuii roc. texHudyeckuii yH-T uM. [.M. Hocosa. -
Marnutoropck: MITY wum. TI'.M. Hocosa, 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: ajsi aBTOPU3. TI0JIb30BaTENICH.

2. OnpeneneHre MEXaHUYECKUX CBOMCTB METaJlIa U MOCTPOSHHE KPUBBIX YIIPOUHEHUS 110
auarpaMMe  pactsbkeHusi:  meron. yka3. / B, Jloporobua. Marauroropek:  M3n-Bo
Marnuroropck. roc. TexH. yH-ta um. I .. Hocosa, 2008. 49 c.

3. M3y4yenue ycTpoMCTBa U MPUHIMIIOB pabOThl CTEPEOMHUKPOCKOMa: MeTo. ykas. / O.A.
Huxkurenko, F0.}O. Epumona, H.B. KonneBa. Marautoropck: M3n-Bo MarHUTOropck. roc. TeXH.
ya-ta um. I'.1. Hocosa, 2013. 10 c.

4. KomuueCTBEHHBIM aHAIN3 JOJH BSI3KOH COCTaBIISONICH u3noma: mMeton. ykas. / O.A.
Hukwurenko, 10.10. Edpumona, H.B. KonmieBa. MarauTtoropck: M31-Bo MarHuToropck. roc. TexH.
yu-ta uM. [.1. Hocoa, 2013. 6 c.

5. OmpeneneHne KOJUYECTBEHHBIX XapaKTEPUCTUK MUKPOCTPYKTYPbl C IOMOUIbIO
KOM-TIBFOTEPHOU CHCTEMBbI aHan3a u3oopaxenuii Thixomet PRO: nabopartopHblit pakTHKyM. /
O.A. Hukutenko, 10.}O. Epumona, H.B. Koniea. Marautoropck: M3a-Bo Marauroropck. roc.
TexH. yH-Ta M. [.11. Hocoga, 2015. 29 ¢

6. Mzyuenue ycTpoiicTBa U MPUHIMIIOB PA0OTHI PACTPOBOTO JEKTPOHHOTO MHKPOCKOIIA!
Meron. yka3. / H.B. Kommesa, 10.J0. Edumoa, M.A. Ilomskoa, M.II. BapbIiiHuKOB.
MarnuToropck, 2011. 6 c.

7. MUKpOpEeHTIeHOCTIeKTpasbHbIil aHanmu3: Mmeron. yka3. / 10.}O. Edumosa, O.A.
Huxwurenko, H.B. Konniesa. Marautoropck: M3a-80 MarauToropcek. roc. TexH. yH-ta um. 1.
Hoco-Ba, 2014.9 c.

8. Ckanupyrolias 30H70Basi MUKpocKomus: tlaboparopHslit mpakTukym / H0.10. Edumosa,
M.A. TlonsxoBa, A.E. I'ynun. Marauroropek: M3a-so Marauroropck. roc. Texs. yH-ta um. .M.
Hocosa, 2017. 41 c.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Office 2007 |y 135 o1 17.09.2007 Geccpouno
Professional
7Zip cB000JTHO pacnpocTpansemoe [10 0OECCPOYHO
FAR Manager cB0OOIHO pacrpocTpansemoe [10 OECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBaHue xypca Ccolaka
DnekTpoHHas 0a3a nmepuoaMyeckux m3nanui East View
Information Services, OO0 «MIBHUC»»

https://dlib.eastview.com/



https://e.lanbook.com/book/116940
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

HauumonansHas nH(})OpMaAITMOHHO-aHATUTUYECKAS

cucreMa — POCCUIICKMI MHIIEKC HAyYHOTO LIUTUPOBAHUS
(PUHII)

URL:
https://elibrary.ru/project_risc.asp

ITouckoBass cucrema Axagemus Google (Google
Scholar)

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

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MH(OPMaLMOHHBIM pecypcam

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

DenepaiibHOE roCyapCTBEHHOE O10/DKETHOE
yapexacHue «PenepalbHblid MHCTUTYT IIPOMBIIIIIIEHHON
COOCTBEHHOCTH»

URL: http://www1.fips.ru/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOe obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:




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, ¢ mogkirouennem k cetn «HTEpHET»
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 O0ecTIeueHre CAMOCTOSITEIbHOM PadoThl 00y4ar0UXCs

[TpumepHbIe TeMBbI pedepaToB

Knaccugukanuss MenoB HMcClIeOBaHUN M aHajdW3a CTPYKTYpPhl U CBOWCTB METANIOB H
cruiaBoB. Hepaspyiaromme MeToisl KOHTpOss (BU3YyalbHO-ONTUYECKUN, PEHTICHOBCKAs U
ramMmMa-1e()eKTOCKOIUS, YJIbTPa3BYKOBasi AE€(PEKTOCKONMs, KaNWUIIPHBIE METOAbl KOHTPOJIA,
MarHUTHBIE METO/Ibl HEPa3PYIIAIOLIEr0 KOHTPOJIs).

JlaGopaTopHble 3aHATHS:

Jlaboparopnas pabota Ne 1 «/3mepeHue TBEpAOCTH

JlaGopaTtopnast pabota Ne 2 «MUKpPOTBEPIOCTh

Jlaboparopnas padota Ne 3 «OrmpeneneHre MeXxaHMUYEeCKUX CBOMCTB METaJljla U TOCTPOCHUE
KPHUBBIX YIIPOYHEHUS TI0 JUArpaMMe PacTsKCHUS

JlaboparopHnas pabota Ne 4 «/cnbITanue Ha yIAPHYIO BA3KOCTHY

Jlabopatopnass pabora Ne 5 «M3ydyeHume yCTpoiicTBa W TPHUHIUIOB PaOOTHI
CTEPEOMHUKPOCKOIA»

Jlabopatopnast pab6ora Ne 6 «KoimMuecTBEeHHBIH aHAIM3 JOJU BS3KOW COCTaBIISIOIICH
U3IIOMay

Jlaboparopras pabora Ne 7 «OmnpeneneHne KOJUYECTBEHHBIX  XapaKTEPUCTHK
MHKPOCTPYKTYPBI C TOMOIIBI0 KOMIIBIOTEPHOW CHCTEMbI aHaM3a n3oopaxenuii Thixomet PRO»

JlaboparopHas pabora Ne 8 «l3yueHue ycrpoiicTBa M NMPUHIUIOB pabdOThI pPacTPOBOTO
AIIEKTPOHHOT'O MUKPOCKOIIa»

JlabopaTtopHnast pabota Ne 9 «Ckanupyromniasi 30H710Basi MUKPOCKOIIHS

JlaboparopHnas pabota Ne 10 «MUKpOpPEHTT€HOCTIEKTPATbHBINA aHAIN3




IIpunoxenne 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) HnannpyeMble pe3yJdbTaThbl 06y‘leHHﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ arreCcralnum:

CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeCTBA

IIK -1 Cnnoco0eH 000CHOBAHHO ONpeAe/IsiTh OPraHU3aANMOHHbIE M TEXHMYECKHEe Mepbl 110 BbINYCKY HHHOBALIMOHHBIX BU/IOB IPOKATA YEPHBbIX H

IBETHBIX MECTAJJIOB U CIUIABOB NMPOU3BOACTBCHHBIMH IMOJAPa31€JICHUAMHA

[K-1.1

[IpoBOAUT MapKETHHIOBBIE UCCIIEIOBAHNUS
HAYYHO-TEXHHUYECKOU MH(POPMAIINY;
JMarHOCTUPYET OOBEKTHI IPOKATHOTO
IIPOU3BOJICTBA HA OCHOBE aHAJIN3a
Hay4YHO-TEXHUUYECKON MH(OpMAIUH O
TEXHOJIOTHYECKHUX IpOoLeccax

Hepeuenb meopemu4eCKux 6onpocoe K zauemy.

ook wdE

~

8.
9.

Knaccugukarus MeTo10B ME0B UCCIEI0BaHUN U SKCIIEPTU3 MaTepUallOB
Metoasl ONTHYECKOM MUKPOCKOIIUH. Y CTPOMCTBO ONITHYECKOI0 MUKPOCKOIIA.
OcHOBBI IPOCBEYMBAOLIEH AIEKTPOHHOW MuKpockonuu. Koncrpykuus [IOM.
®duznueckre ocHOBEI POM. YcrpoiicTBo u npuHIuUIb padota POM.

Texnnueckue Bo3moxxkHocTH POM. Konctpykuus POM. [Ipumenenue.
Ckanupyromiasi TyHHEJIbHAsi MHKPOCKONUS — YCTPOWCTBO, MPHUHIMIBI pPadOTHI,
IIPUMEHEHUE.

ATOMHO-CHIJIOBasi MUKPOCKOIIHS — YCTPOMCTBO, IPUHIIUIIBI paOOThI, IPUMEHEHUE.
DJEeKTPOCUIIOBass MUKPOCKOIHUS — YCTPOMCTBO, MPUHLUIIBI paOOTHI, IPUMEHEHHE.
MaruutHo-cusioBasi ~ MHUKpPOCKONHSI —  YCTPOMCTBO, MNPUHIMIBI  padOTHI,
IIPUMEHEHUE.

BLIGOp MCTOAAa UCCIICAOBAHUA CTPYKTYPhI MCTAJIJIOB U CIIJIABOB JJIS1 TMATrHOCTUKHU
00BEKTOB IMPOKAaTHOTO IMMPOU3BOACTBA HA OCHOBC aHAJIM34a Hay‘{HO-TeXHH‘{CCKOﬁ
I/IH(I)OpMaI_II/II/I 0 TEXHOJIOTHYECCKUX MPpOoIEcCax.

- JUIs OTIpEJICJIEHUs pa3Mepa 3€pHa B KPYIHO3EPHUCTBIX MaTepHalax;

- JUTs OIIPEICJICHUs pa3Mepa 3epHa B YIbTPaMEIKO3EpHUCTBIX MaTepranax;

- JUISl UCCTIeTIOBaHMSI TUCIOKAllMOHHON CTPYKTYPBI;

- JJIA UCCIICJOBAHU MI/IKpOpCHBC(I)a ITOBCPXHOCTHU.

[1K-1.2

VY cTaHaBIMBAET CBSI3U MEXKY

Hepeueub meopemuideCKux 60npocoé K IK3ameny




CtpyKTypHBII

DJIEMEHT HJ'IaHI/IpyeMBIe PE3YIbTAThI O6yLIeHI/I5[ OHCHOIIHBIC cpe€acrBa
KOMIIETCHIIU
TCXHOJIOTHYCCKHUMU ITPpOLECCaMU U 1. CraTtnueckue MCTOABI OIIPCACICHNUA MEXaHUYCCKUX CBOMCTB.
00BLEKTaMH IPOKATHOI'O IPOU3BOJICTBA CO 2. I[I/IHaMI/ILIeCKI/Ie MCTOAbI OIIPCACICHUA MCXaAHNUYCCKUX CBOMCTB.
CBOMCTBaMHM TOTOBOIA HPOIYKIUH, CHIPbS U 3. L[I/IKJ'II/ILIGCKI/IC MCTOABI OIIPCACICHNUA MEXaHUYCCKUX CBOUCTB.
4, Hepa3pymaIOHH/Ie MCTObI KOHTPOJIA.
PacxXoJHbIX MaTCPUAIOB, COCTABOM, o o
o BI)I6paTI) MCTOA U3MCPCHUSA TBCPAOCTU ITPOU3BOJACTBA CO CBOMUCTBAMU I'OTOBOU
CTPYKTYpOU METAJJIa U Q)HSI/I“IGCKI/IMI/I, .
MMPpOAYKIHHU, CBIPbA U PACXOJHBIX MATCPUAJIOB IIPOKATHOI'O IMTPOMU3BOACTBA.
MEXaHUYCCKHUMU, XUMHYCCKHMU, o
- I Mar€praioB HU3KOU TBEPAOCTH,
TEXHOJIOTUYCCKMMHU U OKCILTyaTalluOHHBIMU o
o - I Mar€praioB CPpCAHCU TBEPAOCTHU,
CBOUCTBaMU o
- I MaT€puraioB BBICOKOU TBEPAOCTH,
- AJIs1 MACCUBHBIX I/ISI[CJ'H/Iﬁ U CIIOKHOH (1)0pr1;
- JIsI TOHKUX 06p33HOB.
T1IK-1.3 HpI/IMerleT OCHOBBI TCOPHHU ITPOLCCCOB Omnucarb MCTOAWUKY NPOBCACHUA MTAPaMETPOB MUKPOCTPYKTYPbI TOTOBOU MNpOAYKIWUHU IIpH

00paboTKN MaTepuaoB MIPH peIICHUN
TEXHOJIOTUYECKUX 3a]1a4 IPOKATHOTO
POM3BOJICTBA.

PaccuuTbIBaeT OCHOBHBIE TEXHOJIOTMUYECKHUE
IpOIIeCcChl TPOKATHOI'O IPOU3BOJICTBA

W3MEHEHUU TEXHOJOTUYECKHUX MPOIIECCOB MPOKATHOTO MTPOU3BOCTBRA!

- onpezesieHus Oaia 3epHa o0 CTaHJAPTHBIM LIKaIaM;

- ompezeneHre 6anna HeMeTaTMYeCKUX BKIIFOUEHUH 110 CTaHIapTHBIM IIIKaJaMm;

- OTIpeJIeNIeHs] COOTHOIICHHS (JeppHuTa U MEepauTa 1Mo CTaHIAPTHHIM IIIKaaM;

- ompeseNieHus Oalya mepauTa o CTaHAapTHBIM IIKaJIaM;

- OIIpe/IeNICHNs COOTHOLIEHUS MJIACTUHYATOTO ¥ 3€PHUCTOTO MEPIIUTA 110 CTaHAAPTHBIM
[ITKajaMm.




0) [lopsiiok mpoBeaeHUA MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATEJIM U KPUTEPUH
OLlCHUBAHMWSL:

Ilpumepnaa cmpykmypa u cooepicanue nynKma:

[TpomexxyTouHast aTTecTanus 1o qucrurumae «CoBpeMeHHbIE METO/IbI HCCIICIOBAHUN U aHATN3a
CTPYKTYpbI U CBOICTB METAJUIOB U CIJIABOB)» BKJIIOYAET TEOPETUUECKHE BOIIPOCHI, TO3BOJIAIONINE
OLICHUTh YPOBEHb YCBOCHUS O0yUYAIOUIMMHUCS 3HAHUM, U IPAKTUYECKUE 3aJaHHsl, BHISIBIISIOLINE
CTerneHb chOPMUPOBAHHOCTU YMEHUH U BIaJCHU, IPOBOAUTCS B (pOpME SK3aMeHa.

DK3aMeH M0 JaHHOW AUCUHUILIMHE MPOBOJUTCS B YCTHOU (hopMe MO SK3aMEHAIIMOHHBIM OuJIeTaM,
KQKIBIHA U3 KOTOPBIX BKIIOYAET 2 TEOPETUISCKUX BOIPOCa.

Ilokazamenu u Kpumepuu oUyeHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 6aJuI0B) — 00y4JaroLIMiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(OpPMHUPOBAHHOCTU KOMIIETEHIIUN, BCECTOPOHHEE, CUCTEMAaTHYECKOE U ITyOOKOe 3HaHUE
y4eOHOro MaTepuaia, CBOOOJHO ONEepUPYeT 3HAHUSAMHU, YMEHUSAMH, IPUMEHSET UX B CUTYaIUIX
HOBBIIIEHHOHN CIIO’KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yyaronuiicst 1IeMOHCTPUPYET CPEAHUN YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETEHIINIA: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYNTENIbHbIC OIMOKH, HETOYHOCTH.

— Ha OLIEHKY «yA0BJETBOPHUTEIbHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
YpOBEHBb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0/1€¢ KOHTPOJIBHBIX MEPOTIPUATHI JOIMYCKAIOTCS
OLIMOKH, IPOSIBIIAETCS] OTCYTCTBUE OT/AEIbHBIX 3HAaHUH, yMEHU, HAaBBIKOB.

— Ha OLIEHKY «HeyJ10BJIETBOPUTEIbHO» (2 Oaya) — 00yJaroImuiicst IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHYECKOro MaTepuaa, 10MyCKaeT CylIeCTBEHHbIE OIIMOKHU, HE MOXKET IM0Ka3aTh
UHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3aad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHs Ha
YPOBHE BOCTIPOU3BENICHHS U 0OBSICHEHUSI HH()OPMAIIHH, HE MOXKET ITOKa3aTh HHTEIICKTYaJIbHbIC
HaBBIKH PEUICHUS MIPOCTHIX 3a7ad.



