MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3OBAHIA
POCCUNCKOU ®EJIEPAITUN

denepanbpHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTENbHOE YIPEKICHHE
BBICIIIETO 00pa3oBaHUs
«MarguTOropCKUiA rocy1apCTBeHHBINA TeXHUYecKuit yauBepeuteT uM. .M. Hocosay

™
\

" _VTBEPXJIAIO
| Japextop UMMuM

WU A.C. CaBuHOB

- 20,022020 .

PABOYAS IIPOT'PAMMA JUCIUITJIMHBI (MOXY JIST)

COBPEMEHHBIE METO/IbI HCCIIEJOBAHHA H AHAJIU3A
CTPYKTYPbI H CBOUCTB METAJIVIOB Y CITVIABOB

Hanpasiienue noAroToBKH (CIEHAIbHOCTE)
22.04.02 Metauryprus

HanpagsieHHOCTH (IPOQHIIL/Crieluai3anys) IporpaMmbl
MeTu3HOE IPOU3BOICTBO

VpoBeHb BEICIIEro 00pa3oBaHus - MAarkCTPaTypa

®opma 00yueHus
OuHas

UsctutyT/ Gaxynsrer VHCTHTYT METATYPriH, MAIIMHOCTPOCHHUS 1 MAaTepHAIo06paboTKu

Kadenpa Texnostoruit 06pabOTKM MaTEPHAIIOB
Kypc 1
CeMech 2

MarHuToropek

2019 ron
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JIncr akTyanusanum paboyeii mporpaMmsel

Pabouas mporpamMma nepecMoTpeHa, o6cyxneHa u oxo0pena s peammsanuu B 2020 - 2021
y4e6HOM rofly Ha 3aceqanuu Kadenpsl TexHomornit 06paGoTKH MaTepUaioB

ITpotoxon ot 08 cenTsa0ps2020T. Ne 1
3aB. xadenpoit < A.B. Momnnep




1 Iles1u ocBOEHUSI TMCHUTLTHHBI (MOLYJIs1)

Hensimu ocBoeHust nucHUIUIMHbl «COBpEMEHHBIE METOJbl MCCIENOBAaHUN M aHaIM3a
CTPYKTYPHI U CBOMCTB METAJIJIOB U CILJIABOBY SIBJISIOTCS:

- pasBuTHEe Yy OOydarollerocs JUYHOCTHBIX KauyecTB, a Takxke (OpMUPOBAHUE
npo(ecCHOHANLHOM KOMIETeHIMA B COOTBETCTBUU ¢ TpeboBanusmu DPIOC BO mo
HarpasieHuto noarotoBku 22.04.02 Metayprus;

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

- IOJTyYEHUE MPAKTUIECKIX HABBIKOB Pa0OTHI HA UCCIIEIOBATEILCKOM 000Dy IOBAHHH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnuaa CoBpeMEHHbIE METO/Ibl MCCIEI0BAaHUS U aHAIU3a CTPYKTYpPhl U CBOMCTB
METAJUIOB M CIUIABOB BXOJMT B 4YacTh Yy4eOHOro IuIaHa (OPMHUPYEMYIO YYaCTHHUKAMU
00pa30BaTEbJIHBIX OTHOLLIEHUI 00pa30BaTEIbHOM IPOTrPAMMBI.

Jns  u3ydeHUs  JUCLMIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(hopMHUPOBaHHBIC B pE3Yy/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

- MaTepUAJIOBECHHUE;

- METO/bI HCCIIEA0BAHUS MATEPUAIIOB U IIPOLIECCOB.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITUH/TIPAKTHK:
[ToaroroBka K mpoiierype 3allrThl ¥ 3al1UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHus auciuIuivHbl (Moayisi) «CoBpeMeHHbIE METO/IbI UCCIIEA0BAHUS
U aHajdM3a CTPYKTYphl U CBOMCTB METAUIOB U CIUIABOB» OOYydYaroIIuiics IOJKEeH o0ianaTh
CJIEYIOIIMMU KOMIIETEHIUSMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIINH

IT1K-1 CriocobeH o1eHnBaTh U KOOPAUHUPOBATH PaOOTHI TEXHOJIOTMUECKUX MOJpa3/IesIeHui 1o
BHEJIPEHUIO MHHOBALIMOHHBIX ITPOLIECCOB IPOU3BOACTBA METU3HON IPOAYKIIMU

IK-1.1 Ocy1iecTBiseT OpraHu3alldi0 COIJIACOBAHHBIX JIEHCTBUH pPaOOTHUKOB
TEXHOJOTMYECKH  CBA3aHHBIX  OCHOBHBIX U BCIIOMOTaTEJIbHBIX
MOJIpa3/ielIeHuii METHU3HOI0 MPOM3BOJCTBA MO pa3pabOTKe U BHEAPEHHIO
VMHHOBAIIMOHHBIX MPOLIECCOB MPOU3BO/ICTBA METU3HOMN MPOIYKIINU

[1K-1.2 OOecnieunBaeT MpPOBEACHUE aHAIM3a W KOHTPOJS 3a COONIoIeHHEM
3aJJaHHBIX I1APAMETPOB TEXHOJOTUYECKHX IMPOIECCOB IMPOU3BOJICTBA
METH3HOU MTPOAYKLIUU

ITK-1.3 OcymiecTBisieT pa3pabOTKy MPOW3BOACTBEHHBIX 3aJaHUN M KOHTPOJb IO
coOmrofieHn0 Tpaduka TIOCTaBKM OCHOBHBIX M  BCIOMOTaTEIbHBIX
MaTepHUaIOB U BRITYCKA METU3HOM MTPOIYKIIUH




4. CTpyKTYypa, 00bEM U COlepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padora — 48,05 akan. yacos:
— ayauTopHas — 45 akaJ. 4acoB;

— BHeaynutopHas — 3,05 akaj. yacoB

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

dopma aTTecTaluy - SK3aMEH

AynutopHast s
o | XoHTaKTHas pabora E Z dopMa TeKyLEero
=
Pazzen/ Tema 3 (B akan. vacax) £ Brz . KOHTPOJIA Kon
g & © | caMoCcTOsTENBHOI |  ycrieBaeMoCTH U
JACIATUTAHBL H £ ., | xomnerenm
O 2 g paboTEI TPOMEKYTOUHOM
Tex. 1a0. | OpakT. R aTTeCTaIHn
3aH. 3aH. | U &
1.
Wzyuenue
11 Knaccudukanus Hay*THOH 1
METOAOB HCCIENOBAaHUN U yuebHoi
aHanmM3a  CTPYKTypel H| 2 2 20 AIMTCPATYPBL, Pedepar u mokia, TK-1.1, TIK-
. PYKLYP HalKCaHue p A A 1.2, TIK-1.3
CBOWCTB  METaUIOB |
pedepara.
CITaBOB
[NoaroroBka
JOKJIAJIa.
HWroro no pazaeny 2 20
2.
2.1 Metons! onpeneneHus IloxroroBka k 3amuTa
o MK-1.1, K-
MEXaHMYECKHX  CBOWCTB| 2 2 8/41 15 11a00paTOPHBIM 1abopaToOpHBIX
1.2, TIK-1.3
METAJUIOB U CIUIABOB paboTtam pabot Ne 1-4
Hroro no pazaeny 2 8/41 15
3.
3.1 Onruyeckne MeETOIBI Tonroroska x 3ampra TIK-1.1, IIK-
2 2 8/41 15 71a00PaTOPHBIM 71a00paTOPHBIX
HCCIIeIOBaHUS 1.2, I1IK-1.3
paboram pabot Ne 5-7
Wroro no pazneny 2 8/41 15
4,
4.1 DneKTpoHHast HOHFOTOBKa}f 3amura . IK-1.1, IK-
2 3 421 6 naGopaTtopHOH nabopaTtopHOi
MHUKPOCKOITHS 1.2, TIK-1.3
pabore pabots! Ne 8
Hroro mo pasaeny 3 4121 6
5.
51 Crannpyromas Hoaroroexa k Jamira MK-1.1, [K-
' pyrottt 2 2 6/21 14,25 nabGopaTopHoii nabopaTopHOi -
30H/I0Basi MUKPOCKOTIUS 1.2, TIK-1.3
pabote paboter Ne 9
HWroro no pazneny 2 6/21 14,25

6.




6.1 PenTtrenoBckue HOHFOTOBKaIf 3amprra N, TIK-1.1, TIK-
2 4/21 6 1abopaTopHOI nabopaTopHO’
METO/IbI aHAIM3a 1.2, TIK-1.3
pabote paboter Ne 10
Hroro 1o pasmeny 2 4121 6
7.
Wzyuenne
HayYHOU U
yueOHOI
Eél A3DYIIALO erOMeTOHH 2 20 JUTEPATypEI, Pedepar 1 sioKa MK-1.1, K-
paspy 1 HanycaHue P A A 1.2, TIK-1.3
KOHTPOJIA
pedepara.
[ToaroroBka
JOKJIa1a.
Hroro no paszuerny 2 20
Hroro 3a cemectp 15 |30/1411 96,25 9K3aMeH
Hroro no aucrumninuae 15 |30/14U 96,25 SK3aMeH




5 O0pa3oBarejibHbIE TEXHOJIOTHH

Jnist  ycBOeHWsI CTyA€HTaMH 3HaHWW 10 jauciuiiiHe «COBPEMEHHBIE METOJIbI
UCCIICIOBAHMIA ¥ aHAIM3a CTPYKTYphl M CBOWCTB METAUIOB W CIUIABOB» TPUMEHSIOTCS
TPATUIIMOHHAS ¥ KOMIICTEHTHOCTHO-MO/IYJIbHASI TEXHOJIOTUU OOYUYEHHsI, BKIIOYAONINE B ce0s
00BSICHEHUS TIPETOIaBaTeNsl Ha JICKIUAX, CAMOCTOSATEIbHYIO paboTy ¢ yueOHON U CIpaBOYHOMN
JUTEPATypOii IO JUCIUILTHHE, BHITOJHEHHE JIA00OPATOPHBIX PAbOT MO0 METOINYCCKUM YKa3aHUSIM
U T.IL.

B kadecTBe MHTEPAKTHBHBIX METOJIOB 00yUCHHS HCITOJIB3YFOTCS:

- OIepexaronas caMoCTosATeNbHas pabora U paboTa B KOMaHZIE NPH BBINOJIHEHUH
71a00paTOPHBIX PadoT;

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

CamocrosaTenbHass paboTa CTYyIEHTOB HaIlpaBlieHa Ha 3aKPEIUICHHE TEOPETHYECKOTO
Martepuaia, H3JIOKEHHOTO IperojaBarelieM, Ha TpopabdOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITEIILHOE U3YYCHHE, Ha TIOJITOTOBKY K J1a00paTOPHBIM 3aHATHSAM, HalHCaHue pedepara u
UTOTOBOMY 9K3aMEHY 10 TUCIIUILIHHE.

6 YueOHO-MeTOIMYeCKOE 0O0ecreyeHue CaMOCTOSITeIbHOI padoThl 00y4aroIuXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Metoapl UCClieIOBaHKsI MaTEPHAIOB M MPOIIECCOB : yueOHOoe mocodue /s By30B / B.
1O. Kontoxos, U. A. I'oronanze, 3. B. Mypra. — 2-e u3a., uctp. u jnomn. — Mocksa : 3natenscTBo
FOpaiit, 2019. — 226 c¢. — (Yuuepcuretrsl Poccun). — ISBN 978-5-534-05475-0. — Tekcr :
snektponnsiii // OBC FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/439014

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. MexaHuueckne CBOMCTBA METAIUIOB | CTATHMYECKUE UCIBITAHUS . yueOHOe mocobue /
B.C. 3onoropesckuii, B.K. IToptHoii, A.H. Cononun, A.C. IIpocBupsikoB. — Mocksa : MUCHUC,
2013. — 116 c¢. — Tekcr : 2nmeKTpoHHBIN // DnekTpoHHO-OMOMMOTeHas cucteMa «JlaHb) :
[caiiT]. — URL.: https://e.lanbook.com/book/117123 (mata obpamenus: 29.10.2020). — Pexum
JIOCTYTIA: JUIs aBTOPU3. TTOJIb30BATEIICH.

2. byomuk, B.T. Meroabl WccieoBaHUS MaTEpPHAIOB W CTPYKTYP B JJICKTPOHHKE.
PentrenoBckas auppakumoHHas MHUKpockomus : ydeOHoe mocoome / B.T. bybOmuk, A.M.
MunsBuackuit. — Mocksa : MUCHUC, 2006. — 93 ¢. — Tekcr : aaeKTpoHHBIH // DIeKTpOoHHO-
oubnuoteuHas cucrema «Jlauwy : [caiit]. — https://e.lanbook.com/reader/book/117093/#1 (nara
obpamenus: 29.10.2020). — Pexxum goctyma: it aBTOPU3. OJIb30BATEICH.

3. Uymnues, A.M. TexHuKa 1 TEXHOJIOTHS HEPa3pyLIAIOIIUX METOJOB KOHTPOJIS JeTanen
TOPHBIX MAalIMH U 000pya0BaHus | yueOHoe mocodbue / A.M. Uymuuen. — 2-e u3a. — Mockaa :
I'opnas kaura, 2003. — 378 c. — ISBN 5-7418-0064-5. — TexkcT : 31eKTpoHHBIH // DneKTpoH-
HO-OMOnmoteunas cuctema «Jlaub» : [caiit]. — URL.: https://e.lanbook.com/book/3470 (mara
obpamenus: 29.10.2020). — Pexxum goctyma: 1uist aBTOPU3. OJIb30BATEICH.

4. Muponos B. JI. OcHOBBI ckaHUpYIOLIEH 30HI0BOM MUKPOCKOIUU. Y4yeOHoe rmocodue
JUI CTYAEHTOB CTapIIMX KypCOB BBICIIMX YyueOHbIX 3aBeneHuil. PAH. Wucturyr ¢usuku
MukpocTpykTyp. Hmwxunit Hosropom, 2004. — 114 c.



https://biblio-online.ru/bcode/439014
https://e.lanbook.com/book/117123
https://e.lanbook.com/reader/book/117093/#1
https://e.lanbook.com/book/3470

http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

5. @paKTOAMATHOCTUKA PA3PYLICHUS METAUIMYECKUX MaTEepPHAIOB M KOHCTPYKIUU !
yuebnoe mocobue / I'.B. Kuesnos, JI.P. borsuna, H.A. Knesuosa, JI.B. Jlumaps. — Mocksa :
MUCHUC, 2007. — 264 c. — ISBN 978-5-87623-176-5. — Tekcr : anexkTpoHHbIi // DnekTpoH-
HO-OHMOIHOTEYHAs cucreMa «JIaHb» : [caitT]. — URL: https://
https://e.lanbook.com/reader/book/1836/#3 (nara obOpamienus: 28.11.2020). — Pesxxum goctyna:
JUTSL aBTOPU3. TOJIb30BaTENEH.

6. I3umsurypu, 3.JI. MeToA010rus ¥ IpaKTUKa ONPEAETICHUS Pa3MEPHBIX XapaKTEPUCTHK
MatepHaios : yaueoHoe mocooue / D.J1. J[3umsurypu, E.H. Cunoposa, JI.1. ApxumnoB. — MockBa :
MUCHUC, 2018. — 116 c. — ISBN 978-5-906953-54-4. — TeKcT : 37eKTpOHHBII // DIIeKTpOHHO-
oubnmmoreunas cuctema «Jlauw» : [caiit]. — URL: https://e.lanbook.com/reader/book/116940/#1
(mara obparenusi: 28.11.2020). — PexuM qocTyma: Uit aBTOPH3. OJIb30BATEICH.

B) MeToauyeckue ykasaHus:

1. Marepuanosenenue. Yacte 1 [Dnekrponnsiii pecypc]/ H.B. Kommesa, 1O.1O.
Edumosa, H.H. Wnpura. Marautoropckuii roc. texmmyeckwii yH-T mMm. [.M. Hocoma. -
Maruautoropck: MITY wum. ['.M. Hocoea, 2019.1 CD-ROM. 3arn. c¢ »5skpaHna.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true — Pexxum gocTyna: ajist aBTOPU3. OJIb30BATEICH.

2. OmpenieneHne MEXaHUYECKUX CBOMCTB METaJlIa M TOCTPOSHHUE KPUBBIX YIIPOYHEHUS 110
auarpaMMe  pactsbkenus:  meron. yka3. / B, Jloporobua. Marauroropck:  M3a-Bo
MaruuTtoropck. roc. Texs. ya-ta um. I'.1. Hocosa, 2008. 49 c.

3. M3yueHue ycTpoicTBa U NPHHIIMIIOB PabOThI CTEPEOMUKPOCKOMa: MeToA. ykas. / O.A.
Huxurenko, FO.}0. Ebumona, H.B. Komniesa. Marautoropck: M31-B0 MarHutoropck. roc. TeXH.
yH-Ta um. I'.1. Hocosa, 2013. 10 c.

4. KonuuecTBeHHBINH aHAIU3 JOJHM BS3KOW COCTaBIISIONIEH u3imoma: Meto. ykas. / O.A.
Huxutenko, }0.10. Epumosa, H.B. KonieBa. Marauuroropck: M3a1-Bo0 Maruutoropck. roc. TexH.
ya-Ta uM. I .11. Hocosa, 2013. 6 c.

5. OmpeneneHue KOIMUYECTBEHHBIX XapaKTEPUCTUK MUKPOCTPYKTYPHI C MOMOIIBIO KOM-
NBIOTEPHON CHCTEMBI aHajM3a u3oopaxenuii Thixomet PRO: naboparopusriii mpaktukym. / O.A.
Huxurenko, }0.10. Epumosa, H.B. KonuieBa. Maruuroropck: M3a1-B0 Maruutoropck. roc. TexH.
ya-Ta uM. [.1. Hocosa, 2015. 29 ¢

6. Mzyuenue ycTpoiicTBa U MPUHIMIIOB PAOOTHI paCTPOBOrO 3JIEKTPOHHOTO MUKPOCKOIIA!
Meton. ykas. / H.B. Kommesa, 0.I0. Edumoa, M.A. TlomskoBa, M.II. BapbiiiHukoB.
MarnuTtoropck, 2011. 6 c.

7. MUKpOpPEHTIeHOCHICKTpalbHbIi aHaimu3: meron. ykas. / FO.}O. Edumosa, O.A.
Huxurenko, H.B. Koniea. Marauroropck: M3n-Bo Marautoropck. roc. TexH. yu-ta um. 1.
Hoco-Ba, 2014. 9 c.

8. Cxanupyromiasi 30H10Basi MUKPOCKOTHs: 1aboparopHbiii npakTrkyM / FO.1O. Edumosa,
M.A. TlonsxoBa, A.E. I'ynun. Marautoropek: M3a-so Marautoropck. roc. Texs. yH-ta um. .M.

Hocosa, 2017. 41 c.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

Haumenosanue I10 Ne torosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Office 2007 Ne 135 ot 17.09.2007 Geccpoumo
Professional



http://window.edu.ru/resource/535/73535/files/mironov_book.pdf
https://e.lanbook.com/reader/book/1836/#3
https://e.lanbook.com/reader/book/116940/#1
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

MS Windows 7

Professional(us  [A-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)

FAR Manager cB00OOIHO pacmpoctpansiemoe 110 O6eccpouHo
7Zip cB00OAHO pacrpocTpansemoe 10 0eCcCpPOUHO

IIpodeccuonanbablie 6a3bl JAHHBIX U HH()OPMALMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchUIKa

Haunonanehas nHGOPMAIMOHHO-aHATU TUIECKAsT URL:
cucrema — Poccuiickuii MHAEKC HAyYHOTO [IUTUPOBAHUS )
(PVHIT)
[TouckoBass cucrema Axanemus Google (Google
Scholar)
HNudopmannonnas cucrema - EquHoe okHO AocTyma K
nH(OPMAaIIMOHHBIM pecypcaM

https://elibrary.ru/project_risc.asp

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

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

depepanbHOE rOCyIapCTBEHHOE OF0KETHOE
yupexaenue «Penepansuplii uHCTUTYT npombinuiensoi |[URL: http://www1.fips.ru/
COOCTBEHHOCTH)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIfA)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayauropus Ui IPOBECHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEeXHUYECKUMH CPEICTBAMU OOYYEHUSs, CIYKallUMU JUISI TPEACTaBICHUS Y4eOHOMH
uHpopMaluu OOJBIIOW ayIUTOPUH: MYJIbTUMEAMWHBIMU CpEJICTBA XpaHEHUs, Nepefadn |
npeJcTaBiIeHus yueOHON HHpopMaluy;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

2. Yd4eOHBIE ayIUTOPHHM IS TPOBEACHUS JaOOpAaTOPHBIX 3aHATHH OCHAIICHBI
1a00paTOPHBIM 00OPYAOBaHUEM:

«JlabopaTopust ONTHIECKON MHUKPOCKOITHI:

- AHAJIU3aTOPOM  CTEPeOM300pakeHHH IMOBEPXHOCTH TBEpAbIX Tel Ha 0Oasze
crepeomukpockorna Meiji Techno RZ-B;

- aHAIM3aTOPOM MHUKPOCTPYKTYpBl TBEpIBIX Tel Ha 0a3e MeTalTyprudeckoro
WHBEPTUPOBAHHOTO MUKpockoma Zeiss Axio Observer 3;

- cucteMoii 00paboTku nzoopakenuit Ha 6aze [10 «Thixomet PRO».

- CHIeaIM3UPOBAHHON MeOeIbIo.

«JlabopaTopus MEXaHMYECKUX UCIIBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- yHuBepcanbHbIM TBepaoMepom M4C075G3 EmcoTest;

- HaMOJIbHOM YHUBEpCATbHON UCHBITATeNbHOM AByXKOMOoHHON MammHOH AG IC-300 kN
Shimadzu Corp;

- HamoJIbHOW YHHBEPCAJIbHOW UCIHBITATEeIbHON NBYXKOIOHHOM MammHoi AG 1C-50 kN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITYJIbCy;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

«JIabopaTopus CKaHUPYIOLIEH AIEKTPOHHONH MUKPOCKOITHM»:

- BIICKTPOHHBIM CKaHUPYyIOITUM MUKpockoriom JEOL JSM — 6490LV;

- KaMepOH LIII030BOM ¢ CUCTEMOU YIPABICHUS LUIKO30M I PACTPOBOTO dJIEKTPOHHOTO
mukpockora MP 6490 LV;

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



- CIICIUATTU3UPOBAHHON MEOETIBIO.

«JIabopaTopus GU3NIECKOT0 MOJCTUPOBAHHS 1e(hOPMAIIMOHHBIX IPOLIECCOBY:

- ucenenoparenbekum komruiekcom Gleeble 3500;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

«JIaGopaTopus 30HI0BON MUKPOCKOIIUUY:

- CKaHMPYIOIIUM 30H10BbIM MuKpockoriom NanoEducator 11,

- CIIELMAIN3UPOBAHHON MEOEIBIO.

3. YueOHast ayaAuTOpus Ui TPYNIOBBIX U WHAWBUIYAIBHBIX KOHCYJIBTAIUH, TEKYIEro
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTEpHOM TexHukou ¢ nakerom MS Office, ¢ noaxitouenuem k cetn «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

4. ITomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTEpHOM TexHukou ¢ naketom MS Office, ¢ noaxitouenuem k cetn «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Ilomemenue 1 XpaHeHUs M MPOPUIAKTUYECKOIO OOCIYKUBAaHHUS Y4eOHOIro
000pyI0BaHUS OCHAIIICHO:

- CIIELUAIM3UPOBAHHON MEOEIBbIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;
-UHCTPYMEHTAaMH JJIsl PEMOHTA y4eOHOro 000py10BaHMU.



IIpunoxenne 1

Y4yeOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM padoThl 00y4aroIUXCs

[TpumepHbIe TeMBbI pedepaToB

Knaccudukanus MenoB HcciaeIoBaHUN W aHaiW3a CTPYKTYphl U CBOWCTB METAJJIOB U
cruiaBoB. Hepaspymiaromme MeToasl KOHTPOJsS (BU3YyallbHO-ONTUYECKUN, PEHTTEHOBCKAs H
ramma-z1e()eKTOCKONMS, YIbTPa3BYKOBasg Je()EeKTOCKONUS, KalWUIIPHbIE METOAbl KOHTPOJIS,
MarHUTHBIE METO/IbI HEPa3PYIIAIOLIETO KOHTPOJIS).

JlaGopaTopHble 3aHATHS:

JlabopaTtopHnas pabota Ne 1 «M3mepenne TBEpIOCTH»

JlaboparopHuas padota Ne 2 «MUKPOTBEPIOCTH)

Jlaboparopuas pabora Ne 3 «OmpeneneHue MEXaHUYSCKUX CBOHCTB MeTaula |
MOCTPOCHUE KPUBBIX YIIPOUHEHUS MO JUarpaMme pacTsLKEHUS

JlaboparopHas padota Ne 4 «cnibITaHye Ha yIApHYIO BA3KOCTb)

Jlaboparopnas pabora Ne 5 «M3yueHue ycTpoiicTBa ¥ NPHUHLHUIOB pPabOTHI
CTEPEOMHUKPOCKOTIA

JlaboparopHas pabora Ne 6 «KonnyecTBEeHHBIH aHANU3 JOJH BS3KOH COCTaBISIOLICH
U3JI0May

Jlaboparopnas pabora Ne 7 «OmnpeneneHue KOJUYECTBEHHBIX  XapaKTEPUCTHK
MHKPOCTPYKTYPBI C TOMOIIBI0 KOMIIBFOTEPHOW CHCTEMBbI aHau3a n3oopaxenuii Thixomet PRO»

JlaboparopHas pabota Ne 8 «l3ydeHue ycTpoilcTBa M MPUHIUMIIOB PabOTHI PacTPOBOTO
AIIEKTPOHHOT'O MHUKPOCKOTIA

JlaGopatopHas padota Ne 9 «CkaHupyromias 30H10Basi MUKPOCKOITHS»

Jlab6opaTtopHnast pabota Ne 10 « MUKpOPEHTTEHOCTIEKTPATBHBIN aHATTN3)




Ipuio:xxkenne 2

OueHoYHBIE cpeICTBA /s NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTaluu
a) [lnanupyemsble pe3yabTaTbl 00y4eHHs U OLIEHOYHbIE CPECTBA [JI IPOBeAeHHUS MMPOMEKYTOYHOMH ATTeCTAIIUM:

CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O1neHOYHBIC CPEACTBA

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

MMpou3BOJACTBa MeTH3HOH NMPOAYKIHH

[K-1.1

Ocy1ecTBIsSIET OPraHU3aLuio
COTJIACOBAHHBIX JICWCTBUN PAOOTHHUKOB
TEXHOJIOTMYECKH CBSI3aHHBIX OCHOBHBIX U
BCIIOMOTIaTeJIbHBIX MOIpa3/IeJICHUI
METHU3HOT'O MPOU3BOCTBA 10 pa3paboTKe U
BHEJPEHHIO MHHOBAIIMOHHBIX MTPOLIECCOB
MIPOM3BOJICTBA METU3HOW MPOJYKIIMH

Ilepeuenv meopemuueckux 60npocos K IK3amemny

1. Knaccuduxanus METoJJ0B MEI0B MCCIEI0BaHUM CTPYKTYPhl U CBOMCTB METaJIJIOB
U CILJIaBOB

2. Metozbl ONTHYECKOH MUKPOCKOIIUH. Y CTPOMCTBO ONTUYECKOI'O MUKPOCKOIIA.

3. OCHOBBI ITPOCBEUNBAIONICH IEKTPOHHON MHUKpockonuu. Koncrpykuus [1OM.

4. ®uznyeckue ocHOBBI POM. YcerpolicTBo u npuHUuUIEl padbora POM.

5. Texuuueckue BozmoxkHoctu POM. Konctpykuus POM. Ilpumenenue.

6. CkaHupyomas TyHHeJIbHasi MUKPOCKONMSI — YCTPOMCTBO, NMPHHLMUIBI paboTHI,
IIPUMEHEHUE.

7. ATOMHO-CHJIOBasi MUKPOCKOIIHS — YCTPOWCTBO, IPUHIUIIBI pabOThI, IPUMEHEHHE.

8. DrexTpocuIoBasi MUKPOCKOIHS — YCTPOHUCTBO, MPUHIIUAIIBI pa0OThI, IPUMEHEHHE.

9. MarHuTHO-CUJIOBasi ~ MUKPOCKONMSI —  YCTpOMCTBO, MNPHUHLIMIIBI  paboTHI,
IIPUMEHEHUE.

Br16op MeTona uccineoBaHus CTPYKTYPhl METAJNIOB M CIUIABOB NPH BHEAPECHUH
MHHOBAILMOHHBIX IIPOLIECCOB POU3BOACTBA METU3HBIX IPONYKIIUHN:
- IS ONIPEJENICHUS pa3Mepa 3€pHa B KPYITHO3EPHUCTBIX Marepuaniax;
- JIIs1 OTIPENEIIEHUS pa3Mepa 3€pHA B YIIBTPAMEIKO3EPHUCTBIX Marepuaax;
- JUIS1 UCCIIETIOBAaHUS TUCIOKAIMOHHON CTPYKTYPBHI;
- JUIsl UcCIIeI0OBaHusI MUKpopebeda MOBEpXHOCTH.

[K-1.2

ObecnieunBaeT MpOBEACHNE aHAIM3a U
KOHTPOJIS 32 COOJIIOICHUEM 3a/IJaHHBIX

Hepeuenb meopemu4ecKux 6o0npocoe6 K IK3ameny

1. Cratudeckue METO/bI ONPeIeICHIS MEXaHUIECKIX CBOMCTB.
2. JlnHAMHYECKHEe METOJIbI ONPEICTICHUS MEXaHUYECKHUX CBOMCTB.




CtpyKTypHBII

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs Onenounsle cpencTaa
KOMIIETCHIINH
[1apaMeTPOB TEXHOJIOTUYECKHUX IIPOLIECCOB 3. Lluknuueckue METOIbI ONPeICICHUS] MEXaHMYECKIX CBOWCTB.
MPOU3BOACTBA METU3HOM MPOIYKLIMU 4. Hepaspywmarolye MeTo1bl KOHTPOJIS.
BriOpare MeToq u3MepeHns TBEPAOCTH ISt KOHTPOJIS 3a COOTIOIEHUEM 33 JaHHbBIX
[apaMeTPOB TEXHOJIOTMYECKUX IPOLECCOB ITPOU3BOICTBA METU3HON MPOIYKIIUH:
- JUIsl MaTeprajoB HU3KOU TBEPJOCTH;
- JUIsl MaTepUajIoB CPeIHEN TBEPIOCTH;
- JUIsl MaTEPUAJIOB BBICOKON TBEPIAOCTH;
- JUI MAaCCUBHBIX M3JEJIUN U CI0KHON (hopMBI;
- JU1s TOHKUX 00pasIioB.
IK-1.3 OcyiecTBisier pa3paboTky | Onucarb METOOUKY IPOBENCHHUS MCCIEIOBAaHMI OCHOBHBIX U BCIOMOIATEIbHBIX

IMPOU3BOJICTBCHHBIX SaI[aHI/Iﬁ 1 KOHTPOJIb 110
coOmroieHnio rpaduka MoCTaBKM OCHOBHBIX
W BCIOMOTATCILHBIX  MaTepHajoB WU
BBIITYCKA METU3HOM MTPOTYKITHH

MaTepHaJIOB U BBIITYCKA METU3HON IIPOIYKIINN:

- onpezesieHus Oaiia 3epHa 0 CTaHJAPTHBIM LIKaIaM;

- onpeienienue Oansia HeMeTaJUIMYECKUX BKIIFOUEHHH M0 CTaHAapTHBIM IIKaJaMm;

- OTIpeIeNIeHUs] COOTHOLIEHU (hpeppuTa U MEepIInTa [0 CTAaHAAPTHBIM IIKaJaMm;

- onpeienieHus Oasia mepiauTa 1o CTaHAapTHRIM IIKajiaMm;

- OIIpENEIIEHNs COOTHOLIEHUS IIJIACTUHYATOIO ¥ 3€PHUCTOTO MEPIIMTA 110 CTaHAAPTHBIM
HIKaJIaM.




0) Ilopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM aTTeCTAIMU, IOKA3ATEJIM U KPUTEPUH
OLlCHUBAHMUSL:

Ilpumepnaa cmpykmypa u cooepiicanue nyHKma:

[IpomesxyTounast arrectanus o qucuurinHe «CoBpeMeHHbIE METO/IbI HCCIIEIOBAHUN U
aHaJM3a CTPYKTYPhl M CBOMCTB METAJIOB U CIUIABOBY BKJIIOYAET TEOPETHUUECKHE BOTIPOCHI,
MO3BOJISIOIINE OIEHUTh YPOBEHb YCBOCHUS 00YJYaIONIUMUCS 3HAHUH, ¥ IPAKTUYECKUE 3aIaHNUs,
BBISIBIIIONINE CTETICHh CHOPMHUPOBAHHOCTH YMEHHH | BJIaJICHUM, TPOBOJIUTCS B (popMme 3aueTa ¢
OLICHKOM.

3aueT Mo JaHHOU JUCHUIUIMHE TPOBOIUTCS B BUJIE COOECETOBAaHMUS B PaMKaX
TEOPETUIECKUX BOIIPOCOB, BEIHOCUMBIX Ha 3a4eT W/WUITU PEHICHHS MPAKTUICCKUX 3aJaHUH.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

— Ha OLICHKY «OTJIHYHO» (5 0aJUIOB) — 00YyYAOLIHIICS JEMOHCTPUPYET BBICOKUI YPOBECHb
c(OPMHUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TIIyOOKOE 3HAHUE
y4eOHOT0 MaTepuaa, CBOOOHO ONEPUPYET 3HAHUSAMHU, YMEHUSMU, IPUMEHSET UX B CUTYaIHSIX
MIOBBIIICHHON CIIOKHOCTH.

— Ha OILICHKY «Xopo1o» (4 6amia) — o0yJaromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHD
Cq)OpMHpOBaHHOCTI/I KOMHCTCHHI/If/'II OCHOBHBIC 3HaHUWA, YMCHUSA OCBOCHLI, HO NOITYCKAKOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HETOYHOCTH.

— Ha OIICHKY «Y/I0BJIETBOPHUTENbHO» (3 Oaiia) — 00yJarouuics 1eMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTU KOMITETCHIIMI: B X0JI€¢ KOHTPOJIBHBIX MEPOTIPHITHI
JOTYCKAIOTCA OIMUOKU, IPOSIBISETCS] OTCYTCTBUE OT/ICIbHBIX 3HAHHM, YMEHUIA, HABBIKOB.

— Ha OIEHKY «HE 3a4TeHO0» 00YyJarOIIUNCA HE MOXKET MOKa3aTh 3HAHHSI Ha YPOBHE
BOCTIPOM3BEICHUS 1 00bsICHEHUsI HHGOPMAIIUU 0 AUCIUILTHHE, HE MOXKET MOKa3aTh
MHTEJJIEKTyadIbHbIe HABBIKU PELISHUS MPOCTHIX 33/1a4, YMEHHE KPUTUYECKHU OLIEHUBATH CBOU
JIMYHOCTHBIC Ka4CCTBA, HAMCYATh IIYTHU U BI)I6I/IpaTI> Cp€acTBa pa3sBUTUA JOCTOMHCTB U
yCTpaHEHUS HEIOCTATKOB.



