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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
ydaeOHOM oty Ha 3acefanuu kadeapel TexHomoruit o0paboTKH MaTepuaioB

[Ipotokom o 20 r. Ne
3aB. kadeapoii A.b. Momep

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2022 - 2023
yueOHOM roay Ha 3aceqanuu Kadeapel TexHonoruii 00paboTKH MaTepraIoB

[IpoTokom o 20 r. Ne
3aB. kadeapoii A.b. Momep




1 Iles1u ocBOEHUS TN CUMILTHHBI (MOYJI51)

Henstmu ocBoeHMs 1UCUUIUIMHBL «COBpEMEHHBIE METO/Ibl aHAIM3A CTPYKTYPBI U CBOMCTB
METAJIJIOB U CILJIABOBY SIBJISIOTCS:

- pa3BUTHE Yy OOydYaromerocss JMYHOCTHBIX KayecTB, a Takxke (OpMHUpPOBAHUE
poeCCHOHAIBHOW KOMIETEHIIMA B cooTBeTcTBHM ¢ TpeboBanusmu DPIOC BO 1o
HarnpasieHuto noarotosku 27.04.01 Crangaptuzanus 1 METPOJIOTHS;

- MOJIy4€HHUE 3HAHUN O METOJaxX METOJIbl aHaiHu3a CTPYKTYPhl U CBOWCTB METAIJIOB U
CIUIaBOB;

- IOJTyYEHUE MPAKTUUECKUX HABBIKOB pabOTHI HA UCCIIEIOBATEILCKOM 000PYJOBaHHH.

2 MecTo TMCHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucrumiraa CoBpeMeHHbIE METO/IbI aHATIN3a CTPYKTYPHI M CBOKCTB METAJUIOB U CILUIABOB
BXOJIMT B BApUAaTUBHYIO YacTh Y4eOHOIO IJIaHa 00pa30BaTeIbHOM POTPaMMBI.

JIns  w3ydeHWs ~ TUCHMIUIMHBI ~ HEoOXoauMbl  3HaHWs  (YMEHUS,  BIAJICHHSA),
c(OpMHUPOBAHHEIC B Pe3yJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

Huctunnuna «CoBpeMEHHBIE METOJbI aHall3a CTPYKTYPbl M CBOMCTB METANIOB U
CIIaBOB» BXOJUT B BApUATUBHYIO YacTh 0JI0Kka 1 00pa3oBaTeIbHON MPOTrPaMMBbl.

I[JI?I HU3YUCHUA JAUCHUITIIMHBI HCO6XOIH/IMI)I 3HaHUA (YMCHI/UI, BJIa[[eHI/IFI),
c(OpMUPOBAaHHBIC B pe3y/IbTaTe U3YUCHHS TUCIUILTIH IIPH TIOJIy4YSHUH CTETICHH OaKaiaBpa:

¢busnka;

XHMUS;

MaTepualIoBEICHUE;

METO/IbI M CPEJICTBA U3MEPEHHI ¥ KOHTPOJIS;

opranu3anys U TCXHOJIOTUus HCHBITAaHUN 1 KOHTPOJIA.

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NMPU M3YyYeHUU TaHHOM IUCIMIIIMHBI OynyT
HEOOXOIUMBI 17151 U3Y4YEeHUSI AUCIUILIINH/IPAKTHUK:
[ToaroroBka K 3aIMTe U 3alUTa BBITYCKHOMN KBaJIM(UKAIIMOHHOW pabOThI

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4YeHHs

B pesynbrare ocBoeHus IuCHUIUIMHBI (Moayisi) «CoBpeMEHHbIE METOJbl aHalln3a
CTPYKTYpPBI U CBOMCTB METAJUIOB U CIUIABOB» OOyYaroIIMHCS NOJDKEH 00J71alaTh CleTyIOIUMU
KOMIETEHIMSIMU:

CtpyKTypHBII [Inanupyemble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIINHT

[1K-21 BnasgeHneM MeTOJaMU MaTeEMaTUYECKOTO MOIEITUPOBAaHNUS IIPOLIECCOB, 000PYAOBaHUS U
MPOU3BOJICTBEHHBIX OOBEKTOB C HCIOJIB30BAHNEM COBPEMEHHBIX WH(POPMAIIMOHHBIX
TEXHOJIOTHIl MPOBEIEHUs UCCIIEIOBAHUM, Pa3pabOTKOM METOAUKH U TEXHOJIOTMH MTPOBEICHUS
HKCIEPUMEHTOB U UCTIBITAHUH, 00pabOTKON M aHAJIN30M pE3yIbTaTOB, IPUHATUEM PEILICHHIH,
CBSI3aHHBIX ¢ 00ECIIEYEHUEM KauecTBa MPOJYKIIUH, IPOLIECCOB U YCIyT




3HaTh - KJIJacCU(PMKALIMIO OCHOBHBIX METOJIOB aHAN3a U JUATHOCTHKH U3JIEIIHH,
BKJIIOYasl CTaHJIapTHBIE U CePTU(UKALMOHHBIE UCTIBITAHUS;

- IPUHLMIIBI ¥ 3Talbl IVIAHUPOBAHMSI HAYYHO-UCCIIEA0BATENbCKON pabOThI;
- OCHOBHBIE U CHEIMATM3UPOBAHHbBIE METObI U 000pyI0BaHUE AT
JKCIIEPUMEHTAIBHBIX UCCIECIOBAaHUMN, ONPEAEIISAIOIUX KAYECTBO
IIPOJYKLIHH;

- COBPEMEHHBIE METO/IbI HHKEHEPHOI'0 U HAYYHOI'0 aHAJIA3a
OKCIIEPUMEHTAIIBHBIX PE3YyIbTaTOB

Ymern - IPUMEHSITh NTOJTyYE€HHbIC 3HAHUS JJIsl IPOBEACHUS SKCIIEPUMEHTAIbHbBIX
HCCIICIOBAHMH;

- 00pabaThIBaTh MOTYyYEHHBIE SKCIIEPUMEHTAIBHBIC JAHHBIC HA OCHOBE
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

- HaxOJUTh U UCIOJIb30BaTh HAYYHO-TEXHUUECKYIO0 HH(OPMALIUIO B
ucciaeayeMon 00J1acTH U3 pa3InyHbIX PECYPCOB

Bnaners - HaBbIKaMU U METOJMKAMU UCCIEA0BAHUSI MUKPOCTPYKTYPBI, CBOMCTB U
KayecTBa MPOMYKIIMH, BKIIOYAsl CTAHJAPTHBIC U CePTU(UKATUOHHBIC
KOHTPOJIbHBIC UCIBITAHUSA, NPAKTUYECKUMU HaBBIKAMU UCIIOJIb30BaHUS
AHAJIMTUYECKOM anmnaparypsl, METOJJaMH MAaTEMATUYECKOTO
MOJIETTUPOBAHUS IPOIECCOB U KOMIBIOTEPHBIX MPOrpaMM i 00paboTKu
pPe3yIbTaTOB M AHAJIN3A IIOJYYCHHBIX JAHHBIX;

- OLICHKA 3KCIUTyaTallMOHHBIX XapaKTEPUCTUK C IIOMOIIBI KOMIUIEKCHOTO
aHaJIM3a CTPYKTYPbI U PU3NKO-MEXAHUYECKUX, KOPPO3UOHHBIX U APYTUX
CBOMCTB, YCTOWYMBOCTU K BHEIIIHUM BO3JEHCTBUAM




4. CTpyKTypa, 00b€éM U colepKaHie TUCHUIINHBI (MOLYJI5)
OO0mmast TpyTI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauaui 108 akan. dacoB, B ToM

HHUCJIC:

— koHTakTHas pabora — 30,1 akas. 4yacos:
—ayautopHas — 30 akaJ1. 4acos;
— paeayautopHas — 0,1 akan. yacos

— caMmocTosiTeabHas padborta — 77,9 akaj. 4acos;

dDopMa arrecTaluu - 3a4cT

AynuropHas ) =
o | xonraxtHas pabora E z ®dopma TeKyIero
=
5 B aKajl. yacax g Bux KOHTPOJISL
Pasnen/ Tema 3 ( A ) g . P Kon
g & © | caMOCTOSATENbHON | yCIIeBaeMOCTH U
JACIATUTAHBL 5 [ ., | KommeTeHIUK
O 2 £ paboThl TPOMEKYTOUHOM
nab. | mpakr. | 5§
Tek. 28 aTTeCTalluu
3aH. 3aH. | O &
1.
Nzyuenue
HayJIHOU 1
11 Knaccuduxanus y4eOHO
METOJI0B aHam3a u JUTEPaTyphI
NG 3 4 18 PATYPEL | pebepar n mokman | [K-21
CBOUCTB METAaJJIOB u HaIlTMCaHUue
CILTaBOB pedepara.
IToaroroBka
JIOKJTaa.
Hroro no pazneny 4 18
2.
2.1 MeTozp! HCcCIe0BaHMUs Beimonaenue u
MAKDO u Iloaroroska k sampa
P 3 6 14 71a60paTOPHBIM IK-21
MUKPOCTPYKTYPBI Ta00paTOPHBIX
pabotam
METAJIIOB pabot
Hroro no pazneny 6 14
3.
Brimonnenue u
3.1 OJeKTpOHHAs IToaroroBska samuTa
MUKpockonus. PactpoBasi| 3 4 10 nabopaTtopHoOi . IK-21
nabopaTopHO
MHKPOCKOIIHS pabote
paboThI
Wroro no pazneny 4 10
4,
Brimonnenue u
4.1 Cxanupyromas Hoarorosxa k 3aluTa
' py 3 4 16 1abopaTopHBIM IK-21
30HI0Basi MUKPOCKOIIHSI 1ab0paTOPHBIX
pabotam
pabot
Wroro no pazneny 4 16
5.
Brimonnenue u
5.1 Owusnyeckne MeETOIbI IMoaroToBka k samrta
UCCIIEO0BaHUs METaioB u| 3 4 8 71a00paTOPHBIM [K-21
nabopaTopHBIX
CILIABOB paboTam
pabot




Uroro no pazaeny 4 | 8 |
6.
Brinonnenue u
6.1 Hccnenosanue IMoaroToBka k 3‘; I:Ta ¢
MEXAHUUYECKUX  CBOICTB 8 11,9 | mabopaTopHBIM H IK-21
1a00paTOPHBIX
METAJUIOB U CILIAaBOB paboTtam
pabot
Hroro no pasaeny 8 11,9
Uroro 3a cemectp 30 77,9 3a4éT
Hroro no aucumruinye 30 77,9 3a4er TIK-21




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnist ycBOEHUS CTyJCHTaMH 3HaHUH 1o auciumuinHe «CoBpeMEHHbIE METO/bl aHaIHM3a
CTPYKTYPBI U CBOMCTB METAJUIOB U CIIJIABOBY MPHUMEHSIOTCS TPAIUIIMOHHAS U KOMIIETEHTHOCTHO-
MOJyJbHAs TEXHOJIOTUM OOydYeHHs, BKIIOUAIOIIAE B ce0s OOBSICHEHHs TMperoaaBaress Ha
JEKIHUAX, CAMOCTOSITEIBHYIO PaboTy ¢ yueOHOW M CHpaBOYHOM JIUTEPATypOil MO AMCIMILIMHE,
BBITOJIHEHHE JIAOOPATOPHBIX PAOOT IO METOANYECKUM YKA3aHUSIM U T.II.

B kauecTBe MHTEPAKTUBHBIX METOI0B O0YUYEHUS NCIIOIB3YIOTCS:

- OIepexarolas caMoCToATeNbHas pabora W paboTa B KOMaHJIE NPHU BBINOJIHEHUH
71a00paTOPHBIX PadoT;

- mpoOieMHOe 00y4eHue NpU MOMCKe MH(POPMAITMOHHBIX UCTOYHUKOB, COCTABICHUH H
Hanvcanuy pedepara 1o MoTy4eHHBIM HHANBUIYAIbHBIM 3a/IaHHSM.

CamocrosarenbHas paboTa CTyIEHTOB HaIlpaBlieHAa Ha 3aKPEIUICHHE TEOPETHYECKOTO
Marepuaia, W3JI0KEHHOTO IpernojaBaTeleM, Ha MpopadoTKy TeM, OTBEICHHBIX Ha
CaMOCTOSITENIbHOE H3yUYCHHE, Ha ITOITOTOBKY K Ja00OpaTOPHBIM 3aHATHIM, HalTUCaHUE pedepaTa U
UTOTOBOMY 3a4€Ty I10 AUCIUILIIHHE.

6 YueOHO-MeTOIMYECKOE 0O0ecreyeHue CAMOCTOSITeIbHOI padoThl 00y4arouXCcst
[IpencraBneno B mpuioxxenuu 1.

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

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. KontoxoB, B. 0. Meroapl uccienoBaHus MaTEepHaJIOB U TPOIECCOB | ydyeOHOE
nocodue s By30B / B. 10. Kontoxos, 1. A. T'oronanze, 3. B. Mypra. — 2-e u3n., ucrp. u JI01.
— Mocksa : M3marensctBo FOpaiit, 2020. — 226 ¢. — (Briciee odpa3oanue). — ISBN 978-5-
534-05475-0. — Tekcr : onekrponnsii [/ OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/454192 (nara oopamenus: 24.09.2020).

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. MexaHu4ecKue CBOWCTBA METAJIIOB | CTATUYECKHE HCIBITaHUs | yueOHoe mocobue / B.
C. 3onoropesckuii, B. K. IToptroii, A. H. Cononun, A. C. IlpocBupsikoB. — Mocksa : MUCHC,
2013. — 116 c. — Tekcrt : anekTpoHHsIi // JIaHb : aneKkTpoHHO-0nOIHOoTeuHast cuctema. — URL:
https://e.lanbook.com/book/117123 (nata obpamenus: 24.09.2020). — Pexum mocrymna: s
aBTOPH3. IOJIb30BATEIIEH.

2. byomuk, B. T. MeTtonbl HcclaeIoBaHUS MaTepUaIOB U CTPYKTYpP B DIJIEKTPOHHKE.
PentrenoBckas augpakinmoHHas MHUKpockomusi : yueOHoe mocooue / B. T. byomuk, A. M.
MunsBuackuit. — Mocka : MUCHUC, 2006. — 93 ¢. — Tekcr : anektponnsiii // Jlaus :
ANIEKTPOHHO-OMOmoreunass cucrema. — URL: https://e.lanbook.com/book/117093  (mara
obpamienus: 24.09.2020). — Pexxum g0cTyIma: A1 aBTOPHU3. IIOJIB30BATENEH.

4. Hocos, B. B. Jluarnoctuka MammH 1 000pynoBanus : yueoHoe nmocoodue / B. B. Hocos.
— 4-e u3n., crep. — Cankt-IlerepOypr : Jlans, 2017. — 376 ¢. — ISBN 978-5-8114-1269-3. —
Tekcr : onekrponsbni // JlaHb :© dnekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/90152 (mata oOpamienus: 24.09.2020). — Pexum goctyma: s
aBTOPH3. TOJIb30BATEIIEH.

5. MuponoB B. JI. OcHOBBI ckaHUpYIOLIEH 30HI0BOW MUKPOCKOIMUHU. Y4yeOHOe rmocodue
JUI CTYIEHTOB CTapIIMX KypcOB BbICIIMX yueOHbIX 3aBeneHuil. PAH. HMucturyr ¢usuku
MuknocToviTvn. Hikanit Horronon. 2004. — 114 c.



https://urait.ru/bcode/454192
https://e.lanbook.com/book/117123
https://e.lanbook.com/book/117093
https://e.lanbook.com/book/90152

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

5. JBumurypu, D. JI. Merogosoruss W TpaKTUKa ONPENCICHUS Pa3MEPHBIX
XapaKTepUCTHK MarepualioB : ydeOHoe mocobue / 3. JI. I3umsurypu, E. H. Cunoposa, /1. U.
ApxunoB. — Mocksa : MUCHUC, 2018. — 116 c. — ISBN 978-5-906953-54-4. — Tekcr :
anekTpoHHbii [/ JlaHb : JNEeKTPOHHO-OMOMMoTeunass ~ cucrema. —  URL:
https://e.lanbook.com/book/116940 (mara obpamenus: 24.09.2020). — Pexum gocrtyma: ajis
aBTOPU3. I10JIb30BATEIICH.

B) MeTonuyeckue ykazaHusi:

1. Marepuanoseaenue. Yactp 1 [Onekrponnsiii pecypc]/ H.B. Kommesa, [O.IO.
Edumoa, H.H. Mnbpuna. Maruutoropckuii roc. texauuyeckwii yH-T uMm. [.M. Hocoma. -
Marautoropck: MITY wm. TI'.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 — Pexxum gocTyna: ajist aBTOPHU3. OJIB30BATEICH.

2. M3yueHue ycTpoiicTBa ¥ MPUHIMIIOB Pa0OTHI PACTPOBOTO 3JIEKTPOHHOTO MHKPOCKOIIA!
Meron. yka3s. / H.B. Kommesa, 10.}10. Edumoa, M.A. IlomskoBa, M.II. BapblIiiHHKOB.
MarnuToropck, 2011. 6 c.

3. Ckanupyrolias 30H10Basi MUKPOCKOIHs: JaboparopHsblii mpaktukym / F0.10. Epumona,
M.A. IlonskoBa, A.E. I'ynun. Marautoropck: U3n-Bo Maruutoropck. roc. TexH. yH-ta um. I'.1.
Hocoga, 2017. 41 c.

4. V3yyeHue yCTPOWCTBA U MPUHIMIIOB pabOThI CTEPEOMHUKpPOCKONa: MeToA. yka3. / O.A.
Huxkurenko, F0.}O. Epumona, H.B. KonneBa. Marautoropck: M3n-Bo MarHUTOropck. roc. TeXH.
ya-ta um. I'.1. Hocosa, 2013. 10 c.

5. KonuuecTBeHHBIN aHAIM3 O BS3KOH cOCTaBIIsioNIeH u3moMa: Metos. ykas. /| O.A.
Hukwurenko, 10.10. Edpumona, H.B. KonmieBa. MarauTtoropck: M31-Bo MarHuToropck. roc. TexH.
yu-ta uM. [.1. Hocosa, 2013. 6 c.

6. MUKpOpEHTIeHOCHIeKTpalbHbIi aHaimu3: meron. ykas. /| F0.}O. Edumosa, O.A.
Hukurenko, H.B. Konuesa. Maranroropck: M3a-so Marauroropek. roc. TexH. yH-ta uM. I'.1.
Hocosa, 2014. 9 c.

7. OrmpeneneHue KOJUYECTBEHHBIX XapaKTEPUCTUK MHKPOCTPYKTYPBHl C IOMOLIbIO
KOMITBIOTEPHO# CHUCTeMBbI aHaimu3a uzobpaxenuit Thixomet PRO: naGoparopHslit npakTukyM. /
O.A. Hukurenko, F0.}O. Epumona, H.B. Konmiesa. Maruutoropcek: M31-B0 Marauroropck. roc.
TexH. yH-Ta M. [ .. Hocoa, 2015. 29 c.

8. Ompenienenne MeXaHMYECKUX CBOMCTB MeTas1a U OCTPOCHHUE KPUBBIX YITPOYHEHUS 110
auarpamMme  pacTspkeHusi:  Meton. ykas. / B, Jloporo6wa. Marautoropek: M3a-Bo
Marunutoropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2008. 49 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecnneuenne

Haumenosanue 110 Ne norosopa CpoOK IeCTBUS TUIEH3UN
7Zip ¢B000HO pacupocTpansgeMmoe 110 0eCcCpOYHO
MS Office 2007 |, 135 o1 17.09.2007 GeccpoUHO
Professional
FAR Manager cB000THO pacrpoctpansemoe [10 0OECCPOIHO

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CUCTEMbI

HasBanue kypca Cchlaka
DrexkTpoHHas 0a3a meproanyYecKux u3ganuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/



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

Hamuonanbuasa nH(POPMAIMOHHO-aHATUTHYIECKAs
cuctema — PoccHiiCKHMil MHJIEKC HAYYHOTO LIUTUPOBAHUS
(PMHII)

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

ITouckoBas cucrema Axamemusi Google (Google
Scholar)

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

HNudopmanmonnas cuctema - EnuHOoe OKHO J0cTymna K
nHGOPMAIIMOHHBIM pecypcam

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

DenepanbHOE roCyapCTBEHHOE OIOJIKETHOE
yapexacHue «PenepanbHblii MHCTUTYT IIPOMBIIUICHHON
COOCTBEHHOCTH»

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

9 MarepHaJIbLHO-TEXHHYECKOE o0ecneyeHne JUCHHILITHHBI (MOLyIs)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:




MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrnieucHue JUCHUIIIMHBI BKJIIFOYACT:

1. YueOHas ayauTopust JUisl POBECHUS 3aHITUH JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEJICTBAMHU OOYUEHHS, CIYXAIlUMH JJs TpEeACTaBICHUs y4eOHOM
uHpOpMauu OOJIBIION ayJAUTOPUHU: MYJIBTUMEIUHHBIMU CpEJICTBA XPAHCHUS, Iepenadyd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIIeMAIM3UPOBAHHON MEOECIIBIO.

2. YueOHbIE ayaUTOPUU JUISI TIPOBEACHHS JIAOOPATOPHBIX 3aHITHHA OCHAIICHBI
71a00paTOPHBIM 000PYAOBAaHUEM:

«JlabopaTopus ONTHYECKON MUKPOCKOITUI:

- QHAIM3aTOPOM CTEPEOM300paKCHUH IMOBEPXHOCTM TBEPABIX Tel Ha 0ase
crepeomukpockorna Meiji Techno RZ-B;

- aHaIM3aTOpPOM MHKPOCTPYKTYpPBHI TBEPIBIX Tell Ha 0a3e METaUTyprHuecKoro
WHBEPTUPOBAHHOTO MUKpockorma Zeiss Axio Observer 3;

- cucTeMoii 006paboTku n3obpaxenuii Ha 6aze I10 «Thixomet PRO.

- CHIeMaIM3UPOBaHHON MeOeblo.

«JlabopaTopusi MEXaHHUYECKUX HCITBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- yHUBepcallbHBIM TBepaoMepoM M4C075G3 EmcoTest;

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

- HAIOJILHOW YHHBEPCAIbHOW MCHBITATeIbHOM NBYXKONOHHOW MamuHoit AG 1C-50 kN
Shimadzu Corp;

- Buaeodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoMm MaaTHUKOBEIM MK 300 OO0 « UMITYJIbCy;

- CHIeMaIM3UPOBAaHHON MeOebIo.

«JIabopaTopus CKaHUPYIOLIEH IIEKTPOHHONH MUKPOCKOITHM»:

- 3JIEKTPOHHBIM CKaHUpYOmuM Mukpockornom JEOL JSM —6490LV;

- KaMepou NUTI030BOM C CUCTEMOM YITPABIICHUS ILIIO30M JIJISI pACTPOBOrO 3JIEKTPOHHOTO
mukpockona MP 6490 LV;

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

- CHIeaIM3UPOBaHHON MeOebIo.

«JIabopaTopus pU3NIECKOro MOJETUPOBaHUS 1e(hOPMAIIMOHHBIX MPOLIECCOBY:

- uccnenoBarenbckuM komiiekcom Gleeble 3500;

- CIIeMAIN3UPOBAHHON MEOETIBIO.

«Jlaboparopusi 30HI0BON MHUKPOCKOTTHI:

- CKaHUPYIOIIMM 30H10BBIM MEKpockoriom NanoEducator I1;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YueOHast ayIuTOpus Ui TPYNIOBBIX M MHAWBUIYaTbHBIX KOHCYIbTAIMH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTAllM! OCHAIICHA!

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

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHune 1151 CAMOCTOSITENFHOM PabOTHI OCHAIIICHO:

- KOMITBIOTEpHOI TexHHKO# ¢ maketom MS Office, ¢ mogkirouennem k cetn «HTEpHET»
M C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue s XpaHeHHS W NPOPHIAKTHUYECKOTO OOCIYy)KUBaHHUS Y4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CTIEMATM3UPOBAHHON MEOEIIBIO: CTEITaYKaMH JIJISl XpaHEHHS YIeOHOTO



00opyIoBaHus;
-MHCTPYMEHTAMH I PEMOHTa y4eOHOro 000pyI0BaHuUSI.



Ipuioxenne 1
Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs
IIpumepnuie memul peghepamos:

Knaccudukanus Me0B aHanu3a ¥ CBOWCTB METAIIJIOB U CIUIABOB:

- ONpeesIeHne MEXaHUYECKUX CBOWCTB;

- XUMUYECKHE METO/Ibl UCCIIEI0BAHUE;

- (pusmveckre MeToIbI UCCIE0BAHNUS;

- TEXHOJIOTUYECKUE TTPOOBI;

- Hepa3pyLIAIoUMe METOJbl KOHTPOJISI MAIIMHOCTPOUTEIbHBIX MaTepUajioB (BU3YyaJIbHO-
ONTUYECKUH, PEHTIeHOBCKas M ramma-I1e(eKTOCKONus, YIbTpa3ByKoBas JAe(PEKTOCKOIUs,
KalUUISIPHBIE METO/IbI KOHTPOJISl, MATHUTHBIE METO/IbI HEPa3PYIIAIOIIEro KOHTPOJIS).



Ipuio:xxkenne 2

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

a) HnannpyeMble pe3yJdbTaThbl oﬁyqennﬂ U OIICHOYHBIC CPEeACTBA NJIA IPOBECACHUSA HpOMe)KyTOqHOﬁ aTrecramum:

CtpyKTypHBIT

JJIEMEHT [Inanupyembie pe3ysbTaThl 00yUCHHS OrnieHOYHBIE CpPEICTBA

KOMITETCHIINH

IMIK-21 - BJjaageHueM MeTOAaMH MAaTeMATHYeCKOI0 MOJAeJIHPOBAHHUS MPOLECCOB, O000PYA0BaHMS W MPOM3BOJCTBEHHBIX O00BEKTOB €

HCIOJIb30BAHMEM COBpPEMEHHBIX HH(OPMAINMOHHBIX TEXHOJOTUI TPOBeleHUs] HCCIeA0BAHMI, Ppa3padoTKOii MeTOAMKM H TEeXHOJIOTHHU

NPOBeIeHUs1 IKCIEPUMEHTOB M HCHBITAHWH, 00pa0OTKOIl M AHAJM30M Pe3yJbTATOB, NPUHATHEM peLICHUH, CBA3AHHBIX C olOecleYyeHHeM
Ka4eCcTBA NPOAYKIUH, IPOLECCOB U YCJIYT

3HaTh — KJ‘IaCCI/Iq)I/IKaI_II/IIO OCHOBHBIX METOJ0B Hepeueub meopemuuecKux 6onpocos K zauemy:
aHaM3a U JUarHOCTUKU M3JICIUH, BKIIOYast 1. KJ‘IaCCI/I(bI/IKaI_II/ISI MEIOB aHaIN3a U CBOMCTB METAJJIOB U CILIAaBOB
CTaHIAPTHBIC 12 CEPTUPUKAIMOHHBIE 2. Meroabl ucclie0BaHUS MAKPOCTPYKTYPBI MAIIMHOCTPOUTEIHHBIX MAaTEPHAIOB
HCIIBITaHMA, 3.  MeTonpl uccieI0BaHUS MHUKPOCTPYKTYPbI MAIIMHOCTPOUTECIIBHBIX MaTCpHaIOB
— TMNPHUHOUIBI W 9Talbl IIJIAHUPOBAHUA 4, MCTOI[I)I ONITHYECKOM MHKPOCKOIINHN
HaquO-HCCHGI[OBaTGHBCKOﬁ pa60TI>I; 5. HpOCBe‘{I/IBa}OHla}I 3JICKTPOHHAasA MHUKPOCKOIIHXA.
— OCHOBHBIE H  CIICHUAIM3HPOBAHHBIC 6. PaCTpOBaSI 3JICKTPOHHAasI MUKPOCKOIIHN.
MCTOOBI u 060py11013aH1/Ie JJIsL 7. CKaHI/Ipy}OH_Iaﬂ 30HA0BasA MUKPOCKOIIUA
3KCIECPUMEHTAJIbHBIX HCCJIeIOBaHUM, 8. Crarnuyeckre METOIbI ONpeACIICHUA MCXaHNYCCKUX CBOICTB
OIPEACIIAIOMINX KAa9€CTBO ITPOAYKIIUH, 9. JImHaMUYEeCKHE METOIbI ONpeACIICHUA MEXaHUYCCKUX CBOMCTB
— COBPEMEHHBIE METOABI MHKXEHEPHOTO U 10. KauecTBEHHBIH M KOJTHYECTBEHHBIN peHTFeHOCHeKTpaﬂBHBIﬁ aHaJIn3.
Haquoro aHaJIuz3a BKCHepI/IMCHTaJIBHBIX 11 PCHTFCHOCprKTypHBIe METOAbI aHAJIN3a
PEIYIBTATOB

YMeTh Ilpaxmuueckue 3a0anus:

— THNPHUMCHATH MOJYYCHHBIC 3HAHUA [JIA

MIPOBEACHUS HKCIIEPUMEHTAIBHBIX
HCCIIECIOBAHNH;
— oOpabaTbIBaTh HOJTyYEHHbIE

OKCIICPUMCHTAJIBHBIC JAaHHBLIC Ha OCHOBC

Onucarb METOOUKY NTPOBEIEHUS UCCIIEIOBAHNII!
- ompenienieHus 6asia 3epHa 1o CTaHAAPTHBIM LIKaJlaM;
- onpenienienue Oaia HeMeTaJUTMYECKUX BKIIFOUEHUH 110 CTaHAapTHBIM IIKaJaMm;




CtpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHbIe CpencTBa
KOMIIETCHIINH
COBPEMEHHBIX UH(POPMALIMOHHBIX | - ONIpeeNICHHsI COOTHOIICHUS (peppuTa U MepauTa MO CTAHJAPTHBIM IIKATaM;
TEXHOJIOT U, - ompenienienus 6asia mepinTa 1Mo CTaHAAPTHBIM HIKaJlaM;
— HaxOIuTb W HCHOJb30BaTh HAYHUHO- | . ompeneneHUss COOTHOIICHUS IJIACTHHYATOTO W 3EPHHUCTOTrO IMEPJIMTA MO CTaHIAPTHBIM
TEXHUYECKYI0 MHPOPMALIUIO B UCCIIEyeMO LIKATAM.
00JIaCTH U3 Pa3IMYHBIX PECYpPCOB
- I3MepeHue TBepaocTU o Bukkepcy;
- u3MepeHue Tepaoctu no Pokseny;
- U3MepeHue TBepaocTu o bpunemno;
- I3MEPEHNE MUKPOTBEPAOCTH;
- OIpEeJeNIEHNE YIapHOH BA3KOCTH METAIIJIOB
Bnagers — HaBBIKAMU u METOAMKAMH | 3A0aHUA Ha peuieHue 3a0ay U3 npogheccuonaIbHoll 001acmu, KOMNIEKCHble 3A0AHUA:
HCCIICO0OBaHNA MHUKPOCTPYKTYPHI, CBOWCTB B],160p METOJ1a UCCIECIOBAHU:
U KatccTea  TPOAYKIHM,  BRIIOHAT | - nng onpeneneHus pa3mepa 3epHa B KPYITHO3EPHUCTHIX MaTepHaax;
CTaHJIapTHbHIE U cepTu(UKaIOHHbIE

KOHTPOJIbHBIEC UCIIBITAHUS, INPAKTUYECKUMHU
HaBBIKAMM HCIIOJIB30BAHUS aHAJIUTUYSCKOM
arnmaparypbl, KOMIIBIOTEPHBIX MPOrpaMm
s o0paboOTKM pe3ylnbTaToB M aHaIH3a
MOJTYYECHHBIX JTAHHBIX;

— OILIEHKa AKCIUTyaTalMOHHBIX
XapaKTEPUCTUK C MOMOIIBbI KOMIUIEKCHOTO
aHaim3a CTPYKTYPBI u ¢buzuko-
MEXAaHUYECKHX, KOPPO3UOHHBIX M JPYTHX
CBOWCTB, YCTOWYMBOCTM K  BHEIIHUM
BO3JICUCTBUSIM

- JUTsL OIIPEJICNICHUs pa3Mepa 3epHa B YIbTPAMEIKO3EpHUCTBIX MaTepranax;
- JUTSL UCCTIETIOBaHUS IUCIOKAIMOHHON CTPYKTYPHI;

- JUTSL ICCTICTOBAHUS MUKPOpebeda MOBEPXHOCTH.

Bri6pars MeTon n3MepeHus TBEPIOCTH:

- AJI MaTepI/IaJ'IOB HI/I3KOI>1 TBep)IOCTI/I;

- JUTSl MaTePUAJIOB CPETHEH TBEPIOCTH;

- JUTsl MaT€pUaJIOB BBICOKOW TBEPIOCTH;

- JUTSl MACCUBHBIX U3IENIUN U CIIOKHOU (POPMBEI;

- JUTsl TOHKUX 00pasiioB.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJ M M KPUTEPHUHU
OLlCHUBAHMUSL:

Ilpumepnaa cmpykmypa u cooepicanue nynKma:

[TpomexyTouHas aTTectanus 1Mo AucUUIUIMHE «COBPEMEHHbBIE METO/bl aHAIM3a CTPYKTYPhI U
CBOICTB METAJJIOB U CIUIABOB)» BKJIIOYAET TEOPETHUYECKHE BOMPOCHI, MO3BOJSIONINE OICHUTH
YPOBEHb YCBOCHMSI OOYUYaIOIIMMUCS 3HAHUM, M MPaKTUUYECKHUE 3aJaHMsl, BBISBIIAIONINE CTEIIEHb
c(hOpMUPOBAHHOCTH YMEHUH U BIAJCHUIA, TPOBOAUTCS B (hopMe 3ayeTa.

3aueT Mo JaHHOM MUCHUIUIMHE MPOBOJUTCS B BUAE cOOECeOBaHHSA B PaMKaX TEOPETHUECKUX
BOIIPOCOB, BEIHOCHMBIX Ha 3a4eT W/WUJIH PEIICHHs TPAKTUYECKHUX 3a1aHUH.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

Ha OHLCHKY <«GBadyTCHO» CTYACHT IOOJDKCH I10Ka3aTb BEICOKHH YPOBCHb 3HAHHWA Marcpuaja I10
JTUCIUTUTMHE HE TOJBKO HA YPOBHE BOCIPOU3BEICHHS W OOBSICHEHHS WH(POpPMAIUU, HO H
NPOJICMOHCTPUPOBATh  MHTEJUICKTyalIbHbIC HAaBBIKM  pEIICHUS  Mpo0JieM, HaXOXKICHUS
YHUKAJIbHBIX OTBETOB, BBIHECCHHSI KPUTHYCCKHX CYKICHHIA, MPOJICMOHCTPUPOBATH 3HAHHE U
NOHMMAaHWE  3aKOHOB  JUCIUIUIMHBI, YMCHHE  OICPUPOBATh 3TUMHU  3HAaHUSAMH B
poeCCHOHAIBHON e TEIHHOCTH;

Ha OLCHKY «HE€ 3a4TCHO» CTYACHT HC MOXKCT IMOKAa3aTb 3HAHUA HAa YPOBHC BOCHPOU3IBCACHHUA U
00BsACHEHUS I/IHCI)OpMaIII/II/I o JUCHUINIMHEC, HC MOXKCT IIOKa3aTb HWHTCIIICKTYAJIbHBIC HABBIKU
peicHrda MNOpPOCThIX 3ajJad, YMCHHC KPUTHUUYCCKH OLCHHUBATL CBOM JIMYHOCTHBLIC Ka4dCCTBa,
HaMmeyarthb MyTH ¥ BBIOUPATh CPEJCTBA PA3BUTHUS JOCTOMHCTB U YCTPAHCHHS HEJOCTATKOB.



