MHWHHUCTEPCTBO HAYKHU U BBICILIEIO OBPA30BAHUS
POCCHHCKOM ®EJIEPALIUA

®eaepanbHoe rocyaapeTeeHHoe Gi0mKeTHOE 00pa30OBaTENEHOE YUPEKICHHE
BhICIIEro obpasosanus
«MarauToropckuit rocylapcTeeHHbIN Texuuyeckuit yuusepeurer um. .M. Hoconay

.
/-

/

[ YTBEPKIAIO

! 'j‘;‘"" AH-“‘“‘,& . "M
/ L C. CaBHHOB
\\ = ©20.02.2020.

NG YN

PABOYAS ITPOI'PAMMA JIMCUHUITJIHHBI (MOIVJIS)
SODPEKTHBHBIE METOJIbI BBIABIEHHS U AHAJTH3A CTPYKTYPBI H
CBOHCTB METAJI/IOB H CIT/IABOB

Hanpasnenue noaroToBkH (CneuHaIsHOCTS)
15.04.01 MAILIMHOCTPOEHHUE

Hanpasniensocts (npoduas/crennanys3anus) nporpaMmsl
Mawmnss! 1 TexHoNn0rus 06paboTKH METAILIOB JaBJICHHEM

VY poseHs BhicIIero o6pazoBaHus - MArHCTpaTypa
I[IporpamMma noAroToBKH - akasieMH4eCcKHii MarucTparypa

®opma obyqenus
o4Has

Wucturyt/ dakynsrer  MHCTHTYT MeTa/Lyprisl, MAIIHHOCTPOCHHS H MATEPHAIO00pabOTKH

Kagenpa Marnsst ¥ TexHOI0rHH 06paboTKH AaBICHHEM H MAIHHOCTPOCHHSA
Kype 1
Cemectp 2

MaruuToropek

2019 ron
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Pabouas nporpamma paccMoTpena M ojgo0peHa na sacenanud kadeapsl Mammubl u
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Jluer akryaansanun paboueii nporpaMmbi

PaGoyas mporpaMMma mepecMoTpena, obcyxkiena u ogodpena s peannsauuy B 2020 - 2021
yueGHOM rojy Ha 3acesanuy Kadeapsl MaluHbl B TEXHOIOTHH obpaboTKkH NaB/ICHHEM H
MAITHHOCTPOEHHA

[Tporokosn or 092),9.2020 r. Nel
3as. kadeapoit 77 = C.H. Inaros

PaGouas mporpaMma mepecMoTpena, obcyxkieHa U oo0pena s peanusanuy B 2021 - 2022
yueBHOM rojty Ha 3acesanuy Kadeapsl ManHubl B TEXHONOrHH 06paboTKH JaBIeHHEM H
MAalIHHOCTPOCHHS

[lpotokon or 20 r. Ne
3as. kadenpoii C.J. Inatos

PaGoyas nporpamma nepecMoTpena, obeyskaena u ono6pena ans peanusaunn 8 2022 - 2023
yueGHOM rojty Ha 3acenanny kadeapsl Mammnibl 1 Texuonorun 06paboTky JaBieHHeM |
MAUIHHOCTPOCHHA

[lpotokonor 20 r. Ne
3as. xadenpoit C.H. [Tnatos

PaGouas mporpaMMa nepecMoTpena, obeyskaena u ofobpena A peanuzauun 8 2023 - 2024
yueGHOM roay Ha 3acenanuy Kadeapsl Maimms! B TexHONOrHH 0OpabOTKH JaB/ICHHEM H
MAITHHOCTPOCHHS

[lpotokon or 20 r. N
3as. kadenpoi C.M. lNnaros

PaGouas nporpaMma nepecMoTpena, o6ey iieHa u olodpena ans peanusanunu B 2024 - 2025
yueGHOM oy Ha 3acenanny Kadeapst MalHHB! # TEXHONOTHH 0GpaboTKH JIaB/ICHHEM H
MAIIHHOCTPOCHHSA

[lpotokon ot 20 r. Ne
3as. kadenpoii C.H. IInaros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenp npenonaBanusi AUCUMILIUHBL «O¢P(EKTUBHBIE METOAbl BBISBICHHMS M aHAINU3a
CTPYKTYPBI M CBOMCTB METAUIOB U CILIABOBY - SIBJIACTCA MOJYyYECHUE 3HAHUU MO COBPEMEHHBIM
METOJIaM aHaJIn3a CTPYKTYPhI U CBOWCTB METAJLIOB.

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

HucnumumHa O¢ddeKTuBHbIE METOJBI BBISBICHUS W aHAINW3a CTPYKTYphl M CBOMCTB
METAIIOB W CIUIABOB BXOJUT B BapUaTHBHYIO YacTh Y4eOHOro IUIaHa o0Opa3oBaTENbHON
HpOrpaMMBEI.

Jint  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXOoauMbl  3HaHWS  (YMEHHUS,  BIAJCHHSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS TUCIUILINH/ IPAKTHK:

Teopwust 1 TEXHOJIOTHYECKHE OCHOBBI IPOLIECCOB 00PaOOTKH METAJLUIOB AaBICHUEM

MaremaTrudeckue MCTOAbI B MHIKCHCPUU

CoBpeMeHHbIE METO/IbI NCCIICIOBAHHSI MaTEPHAIIOB

HoBble KOHCTPYKIIMOHHBIE MAaTE€pUaIbI

3nanus (YMEHHs, BIAJICHUS), OTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEOOXOMMBI [T U3YUEHHS TUCIUTUINH/TIPAKTHK:

du3uko-xuMuyeckas pazMepHasi o0paboTka MaTepraioB

CepBI/IC 1 TEXHUYECKHI PEriIaMEHT CUCTEM MAIIMHOCTPOUTCIILHBIX ITPOU3BOACTB

Teopwust 1 OCHOBBI IPOSKTUPOBAHMS MAIINH 00PAaOOTKH METAJLIOB AaBJICHUEM

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00y4eHu s

B pe3ynbraTe ocBoeHUS MUCHUIUTMHBI (MOAYs) «(h(EeKTUBHBIE METOBI BBISIBICHUS U
aHaJIM3a CTPYKTYpbl M CBOMCTB METaVIOB U CIUIAaBOB» OOydarolIUMCs [OJDKEH o0Janarh
CJIEYIOIIMMHU KOMIIETEHIUSIMU:

CTpyKTypHBIit [Tnanupyemble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIINH

OK-5 cnocoGHOCTBIO MOTydaTh 1 00padaThIBaTh MH(OPMAIHIO U3 Pa3IMYHBIX UCTOYHUKOB C
MCIIOJIb30BaHNUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUN, MPUMEHSATh PUKIIAHbIE
IIPOrPaMMHBIE CPEJICTBA IIPH PEIICHNN IPAKTUUECKUX BOIIPOCOB C MCIIOJIb30BAHUEM
MEePCOHAIBHBIX KOMITBIOTEPOB C IPUMEHEHUEM ITPOIPAMMHBIX CPEJICTB OOIIETO U CIIEIUAIBHOIO
Ha3HA4YCHMs B TOM YHCJIE B PEXKUME YAAIEHHOTO JOCTYyIa

3HaThb Mertoab! 06paboTku MH(OPMAIMK ITPU aHATIU3€ CTPYKTYPhl MeTasIa

YMerb [IpoBOoMTH aHAIN3 CTPYKTYPHI U CBOMCTB METAJUIOB C UCIIOJIb30BAHUEM
COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUI

Brnanets HappikamMu HCIIOJIB30BaHUS COBPCMCHHBIX NPOIrPaMMHBIX CPCACTB,
MMO3BOJIAIOIUX MOJACINPOBATH CBOMCTBa METAJIJIOB 1 CIIJIABOB

OIIK-1 criocoOHOCTBIO (bOpMy.TII/IpOBaTB LEJIA U 3a1a4r UCCIICIOBAHUA, BBIABIIATL IPUOPUTCTHL
peuICHuA 3a1a4, BLI6HpaTB " CO3JaBaThb KPUTCPHUU OLICHKU

3HaTb HCJ’II/I " 3aJla4i MPpOBOAUMBIX HCCJIeIOBaHUM

YMers Br16upaTts He00X01MMYI0 HH(OPMALIHMIO B TOM YHCIIE U 111 CTATUCTHYECKOM
OLIEHKH IIpU aHAJIM3€ CTPYKTYphl MeTasia

Bnanetn Hasikamu ipoBeieHUs HCCIIEIOBATENHCKON paOOThI

[TK-8 criocoGHOCThIO OpraHu30BaTh M MPOBOIUTH HAYUYHbIE UCCIIE0BAaHNUS, CBS3aHHBIE C
pa3pabOTKOM MPOEKTOB U MPOrPaMM, MPOBOAUTE PAOOTHI MO CTaHAAPTH3ALMH TEXHUUECKUX
CpPEZCTB, CHCTEM, ITPOLIECCOB, 000PYLOBaHMSI U MaTepPHAJIOB

3HaTh Meroas! IpoBEACHNS HAYYHBIX UCCIEA0BAHUN

YMmeTh Pa3pabatbiBaTh MaTEMaTHUYECKHE MOJIEIH JIsl aHAJIN3a CTPYKTYphI MeTaia




Bnanets Hasbikamu co3nmanust mporpamMm, Ha OCHOBE MaTeMaTUYECKUX MOJEIIEH,
IIO3BOJIIOIIMX ITPOU3BOAUTH OLIEHKY CTPYKTYPBI M CBOMCTB METAJNIOB U

CIIJIaBOB

[TK-13 criocoOHOCTBIO IPUMEHSTh HOBBIC COBPEMEHHBIE METOIbI Pa3pabOTKH TEXHOJIOTHICCKHX
IPOIIECCOB U3TOTOBJICHUS U3/ICIHIA U 00BEKTOB B cepe MpoPecCHOHATBHOMN IeITETFHOCTH C

OnpeaACIICHUEM pAallMOHAJIBHBIX TEXHOJIOTHYECKHUX PEKUMOB pa6OTBI CIIenuaJIbHOIo

000py1I0BaHUS B MAIIMHOCTPOCHUH

3HaThL COBpeMeHHbIG MCTO/bI, ITO3BOJIAOIIUC MTPOU3BOJUTH OLICHKY U aHAJIN3

CTPYKTYpPHBI U CBOICTB METAJIIOB

YMeTh HpI/IMeHSITB COBPCMCHHBIC MATCMATHYCCKUC MOACIIN Ha ITPAKTHUKE JJIA
OLCHKHU H aHAJIN3a CTPYKTYPHI U CBOMCTB METaJIJIOB

Buianers HaBpikamu ucmionb30BaHus 000pyIOBaHHS U BBIOOpA palliOHAIBHBIX
PEXUMOB €r0 UCIIOIB30BAHU I OLEHKU U aHAIU3a CTPYKTYPhI U

CBOWCTB METAJIIOB

4. CTpyKTYpa, 00bEM U coiepkaHue TUCHMILINHBI (MOIYJIA)
OO6mas TpyI0eMKOCTh AUCHMILTUHBI cocTaBiseT 3 3aueTHbIX eaunuil 108 akan. gacoB, B TOM

YuCIIe:

— KOHTaKkTHas pabora — 32,1 akaj. 4acoB:

— ayIuTOpHAs — 32 aKaJl. 49acoB;
—Heayautopnas — 0,1 akaj. yacos

— caMocCTosTeNbHAs paboTa — 75,9 aka. yacos;

d)opMa aTTeCTallMU - 3a4€T C OLICHKOM

AynutopHas 3 s
o | xomraxTHas pabora E = dopma TeKyIero
=
Paszen/ Tema § (B akan. yacax) E > Bun 5 KOHTPOJISI Kox
S 3 © | caMOCTOATENFHOM | yCIIEBAEMOCTH U
JHCHHTIIAHBL 5 £ o . | xommereHun
O 5 2 5 paboThI MIPOMEKYTOUHOM
1ab. | mpaxr.
Tex. | T Eaﬂ 5 % aTTecTaluu
1. Pazgen 1
1.1 1.1. Meronas!
MCCIICIOBAHUS CTPYKTYPhI U "
N 3y4eHUE
CBOWCTB METAaJJIOB u Y
CIIABOR JIUTEPATYPHI,
MMOATOTOBKA
1.2. CraTtucTuyeckas A .
o6paboTka B KOHCIIEKTA, VYcTHbIi ompoc.
HaGone i 2 831 19 JIoOKJIaaa, 3amnura OK-5, OIIK-1,
13 T Mpe3eHTANNN WIH MPAKTHIECKUX TIK-8, IIK-13
a;la.nm p pedepara. pabor.
ITogroroBka K

1.4. T'paduueckoe - a}II(TquCKHM
Mpe/ICTaBICHHE P aGoran
pacnpeneneHui ciay4yanHbIX p ’
BEIMYUH MW  B3aMMOCBS3H
Hroro no pazaeny 83U | 19
2. Pasznen 2




2.1 2.1. Meramnorpagus

Uzyuenne

2.2. OCHOBHBIE METOXBI JUTEPATYPBI,
KOJIMYECTBEHHOM MIOJTOTOBKA
MeTtayuiorpapuu KOHCIICKTa, YcTHblii onpoc.
2.3. ®pakranbHbIi aHAIH3 B JIOKJIa/a, 3ammra OK-5, OIIK-1,
83U | 19
METaJIJIOBEIEHUU MPE3EHTALNN UIIH MIPAKTHYECKUX I1K-8, TIK-13
2.4, CucremaTuszanus pedepara. pabor.
CTPYKTYPHI c IToaroroBka K
TEOMETPUUECKOM TOYKH MPaKTHICCKUM
3peHHs paboram.
HUroro no pazaeny 831 | 19
3. Paznen 3
Nzyuenue
3.1 3.1. MexaHuueckue i
JIUTEPATYPBI,
UCTIBITAHUS] MATEPUAIIOB
IIOJTOTOBKA
3.2. Ucnerranus Ha N
ACTSIKEHIC KOHCIICKTa, YcTHblii onpoc.
p JOKJIa/a, amura OK-5, OIIK-1,
3.3. JuHaMudaeckue 8/31 19
MpEe3eHTALNN WIN MPaKTHUECKUX TIK-8, I1K-13
UCTBITAHUST ~ HAa  W3THO
pedepara. pabor.
00pasIoB ¢ HaAPE30M
IloaroroBka k
3.4. IepBuunas
MPaKTHIECKUM
PEKpHCTAILTI3ALUS
paboram.
Hroro no pazaeny 83U | 19
4. Paznen 4
4.1 4.1.
PentrenocTpykTypHBIT Nzyuenne
aHanu3 JIUTEPATyPBI,
4.2. DNeKTpOHHAS MOJITOTOBKA
MHKPOCKOITHSI KOHCIIEKTa, YcTHbli onpoc.
4.3. AHanmu3 XUMHYECKOTO JIOKJIaja, 3amuTa OK-5, OIIK-1,
8/11 | 18,9
cocTaBa MOBEPXHOCTH MPE3eHTAlUH WM |  TPaKTHIECKHX IK-8, I1K-13
Mmetoaom Oxe- pedepara. pabor.
3JIEKTPOHHOM Ilogroroska k
CTMEKTPOCKOTHH MPAKTHIECKUM
4.4.  TuddepeHunanbHbIi paboram.
TEPMUYECKUI aHaIN3
HWroro no pazaeny 8/11 | 18,9
Hroro 3a cemectp 32/10M | 75,9 320
OK-5,0TIIK-
Hroro no aucnumninuae 32/101 | 75,9 3a4eT ¢ OLEHKOMI ’
AHet H 1,1TK-8,[TK-13

5 O0pa3oBaTe/ibHbI€ TEXHOJIOTUH
B xoxe peanuzanuu BuI0B yueOHOM pabOTHI B Ka4eCTBE 00pa30BaTEIbHBIX TEXHOJIOTHI B
MPENoIaBaHU U JAHHOUN TUCUHUIIIIUHBI UCTIONb3YIOTCS:
TpanunmronHbIe 00pa30BaTEIbHBIC TEXHOJIOTHH:
- 0030pHBIC JIEKIIMH JUISI O3HAKOMJICHHS C COBPEMEHHBIMH MAIIUHOCTPOUTEIHHBIMU

MaTcpuaiaMu,

- uH(pOpMaIMOHHBIE

I O3HAKOMIJICHHUA  CO

MEPUOINYECKON TUTEPATYypOU IO TEMaM JTUCIUTLIAHBI.

NHTEepaKkTUBHBIE TEXHOJIOTUH
- BApUATUBHBIN OIPOC;

- JUCKYCCHUH,

- YCTHBIN OTPOC;

- COBMECTHasl paboTa B MaJIbIX rpymnmnax (MOArpyImax).
WNHpopManmoHHO-KOMMYHHKALIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOIUN — MPUMEHSIOTCA
JUIS O3HAKOMJIGHHS CO CTaHAapTaMH, YTEHUS DSJCKTPOHHBIX Y4YEOHHKOB, CIIPAaBOYHOH H
NEPUOUYECKON JIUTepaTypbl MO TeMaM JUCLMIUIMHBI TPU BBINOJHEHHH CaMOCTOATENIBbHOM

paboTHI.

CTaHJapTaMu,

CIIPABOYHON U



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeCTBA JIS POBeIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B MPUITIOKECHHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. 3emckos, 0. II. MarepuanoBenenue . yueObnoe mocobue / 1O. II. 3emckoB. —
Cankr-IlerepOypr : Jlamp, 2019. — 188 c¢. — ISBN 978-5-8114-3392-6. — Tekcr :
9JIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/113910 (mara oOpamenus: 03.10.2020). — Pexum mocryma: ajis
aBTOPH3. TI0JIH30BATEIICH.

2. benos, B. A. MeraiioBe/icHrEe CBapKU KOHCTPYKITHOHHBIX CTaJiei © yueOHoe mocooue /
B. A. benos, B. 0. Typununa, C. O. PoraueB. — Mocksa : MUCHUC, 2019. — 134 c. — ISBN
978-5-907061-64-4. — Tekcrt : anekTpoHHbIH // JIaHb © 37eKTPOHHO-OMOIMOTEUHAS CHCTEMA. —
URL: https://e.lanbook.com/book/128987 (mata obpamienus: 03.10.2020). — Pexum moctyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. OBunnHUKOB, B. B. Meramiosenenue : yueonuk / B. B. OBunHHHKOB. — MoOCKBa :
O®OPYM : UHDPA-M, 2020. — 320 ¢. — (CpeILHee npodeccuonaabHoe oopazoBanue). - ISBN
978-5-8199-0867-9. - Teker : 3JICKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1081630 (aara ooparmenus: 03.10.2020). — Pexxum nocryma:
TIO TTOJIIUCKE.

2. JlaxtuH, FO. M. OcHoBbl MetaoBeacHus : yueouuk / FO.M. Jlaxtun. — Mocksa :
NH®PA-M, 2020. — 272 c. — (Cpemnee mnpogeccruoHanbHoe oOpa3oBanue). - ISBN
978-5-16-004714-0. - Texkcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1088374 (nata ooparmienus: 03.10.2020). — Pexum noctyma:
110 TTOIITHCKE.

B) MeToanyeckune yKazaHus:

1. MetannoBezenue B cBapke : yueOHoe nocooue / A. b. Corukos, [I. B. Tepentses, C. B.
Muxaiinunsia, M. A. [ekmees. - Marautoropek : MI'TY, 2015. - 76 c. : wn., tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=899.pdf&show=dcatalogues/1/11188
35/899.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : 371€KTPOHHBIH. -
ISBN 978-5-9967-0633-4.

2. Ememomun, A. H. MertamnoBenenne u Tepmudeckas 00padorka. ClioBapb-CripaBOYHHK
TEPMHHOB Ha PYCCKOM, aHTJIMHICKOM M HEMEIIKOM s3bIKax | ydyeOHoe mocobue / A. H. Ementomus,
E. B. Ilerpouenko, O. C. Monoukora ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 siekTpoH.
OIIT. JTUCK (CD-ROM). URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1443. pdf&show—dcatalogues/1/1123
964/1443.pdf&view=true (mata oOpamenus: 04.10.2019). - MaxkpooObekr. - Tekcr
AJIEKTPOHHBIN.

2. Kwurammna, O. M. Kpucrammorpapudeckuii aHaan3 CTPYKTYpbl METAIOB
meroaunueckue ykaszauus / O. M. JKuranuaa. — Mocksa : MI'TY um. H.D. baymana, 2017. — 40
c. — ISBN 978-5-7038-4782-4. — Texkcr : anektponHsli // JlaHp : 31eKTpOHHO-OMOIHOTEYHAS
cucrema. — URL.:_https://e.lanbook.com/book/103415 (mxarta oopamierwus: 18.09.2020). — Pexum
JOCTYTIA: JUIS aBTOPU3. TI0JIb30BaTeNeH.



https://e.lanbook.com/book/113910
https://e.lanbook.com/book/128987
https://znanium.com/catalog/product/1081630
https://znanium.com/catalog/product/1088374
https://e.lanbook.com/book/103415

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

Haumenosanue 110 No norosopa CpoOK JIeCTBUS JTUIEH3UU
MS Windows 7
Professional (st J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpouHO
Professional
7Zip CBOOOJIHO PACIPOCTPAHICMOE 0ECCPOUHO
GIMP CBOOOJIHO PACIPOCTPAHICMOE 0ECCPOYHO
FAR Manager CBOOOJIHO PACIIPOCTPAHIEMOE 0EeCCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HazBsanue kypca CchblIka

[Touckosas cucrema Axanemus Google (Google Scholar) [URL: https://scholar.google.ru/

denepanbHOE rOCyJapCTBEHHOE OIOKETHOE
yupexaenne «DenepanbHblii nHCTUTYT npoMbiiniennoi|URL: http://iwwwl.fips.ru/
CcOOCTBEHHOCTHY
Hanmonansnas UH()OPMAIIMOHHO-aHATM THYECKAsT URL:
cucteMa — POCCHICKHUI UHIIEKC HAYYHOTO IIUTHPOBAHUSI :
(PMHIT)
DnekTponHbie pecypesl oubaunoreku MI'TY um. I'.H.|http://magtu.ru:8085/marcweb2/Defa
Hocosa ult.asp
MexnyHapoaHass HayKOMETpHuYecKas pedeparuBHas H
HOJIHOTEKCTOBas 0a3a JaHHBIX HaydHbix usmanuii «Web|http://webofscience.com
of science»
MexnyHaponHass pedepaTuBHAsT W TOJTHOTEKCTOBAs
crpaBoYHast 0a3a JaHHBIX HAYYHBIX U3TaHUH «SCOPUS)

9 MartepuajIbHO-TEXHHYECKOEe 00ecmedyeHne TUCIUILITHHLI (MOLYJIs1)

https://elibrary.ru/project_risc.asp

http://scopus.com

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHTUITIIIMHBI BKJIIFOYACT:

VYyeOHast ayauTopusi AJs NPOBEICHHS NMpaKkTUYecKuX padoT. KoMIUIeKT meyaTHBIX U
AJIEKTPOHHBIX BEPCUN METOAMUYECKUX PEKOMEHJalMi, yueOHoe mocoOue, IUIakaThl MO TeMam
«O0paboTKa METAIIJIOB JTABJICHUEM).

VY4yeOHas ayAUTOpUS Ul IPOBEJCHNUS MEXaHUUECKUX UCTIBITaHHM:

1. Mamunbl yHUBEpcaIbHbIE HCTIBITATENIbHBIE HA PACTSKEHUE, CKaTHe, CKPyUYHBaHHUE.

2. MepuTenbHbI HHCTPYMEHT.

3. [IpubopsI 115t M3MEpEHUs TBEPAOCTH T MeTonaM bpuresis u Pokseria.

4. MuKpoTBepIOMED.

5. Ileun Tepmuueckue.

VYuebHas ayauTopusi JUISL TPOBEAEHUS MeTaUIOrpapHUuecKuX HCCIeOBaHUU -
Muxkpockorst MUM-6, MUM-7,;

VY4yeOHble ayaUTOpUU Ui TPOBEACHUS MPAKTHMYECKHX 3aHATUH, TPYNNOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYILIEro KOHTPOJIS M MPOMEXYTOUHOH arrectanuu - [locka,
MYJIbTUMEAUHHBIN MPOEKTOP, SIKPaH;

[Tomemenuss I caMOCTOATENBHOM paboThl  oOywaromuxcs - llepcoHanbHbIe
komieioTepsl ¢ makerom MS Office u Brixomom B VHTEpHET M ¢ JOCTYNOM B 3JEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BaTEIBHYIO CPENY YHUBEPCUTETA;



[Momemenne ans  XpaHeHMS M NPO(UIAKTUYECKOro OOCIYy)XMBaHUS  y4eOHOTo
obopynoBanus - Crenmnaxu, ceidbl 1711 XpaHeHUs y4eOHOTO 000pyI0BaHUS
WHCTpyMEHTHI U1 peMOHTA J1a00paToOpHOTo 000pYA0BaHUS.



MpunoxeHue 1

YueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITeIbHOM Pa0doThl CTYIEeHTOB
KoHTpoJibHBIE BOIIPOCHI K 3a4€Ty C OLEHKOM:

1. Meronbl HccneI0BaHUs B MAaTepUATIOBEICHUU

2. Craructudeckas o0paboTKa pe3yabTaTOB HAOIOACHUI

3. OCHOBHBIE CTATUCTUYECKHIE XaPAKTCPUCTUKU

4. T'padudeckoe MpeaCTaBICHHE PACTIPEICICHHIA CIIyJailHBIX BEIMYMH U B3aMMOCBSI3U MEKIY

5. JloBeputenbHbI HHTEPBAT U IOBEpUTEIbHAS BEPOSTHOCTh

6. Perpeccuonsnslii ananus

7. Meramnorpadus

8. Cucremarnsanusi CTPYKTyphI C TEOMETPHUYECKON TOUKH 3PEHUS

9. OcHOBHBIE METO/IbI KOJIMYECTBEHHON MeTaiiorpaduu

10. ®pakTaJbHBIN aHATU3 B METAJUIOBEICHUN

11. MexaHuuecKue UCTIBITAHUS MAaTepUAIOB

12. VcuplTanus Ha pacTsHKEHHE

13. JInHaMU4ecKre UCTIBITAaHUS Ha U3rM0 00pa3IioB ¢ HAJAPE30M

14. Usmepenue tBEpaoCTU

15. TlepBuyHas peKpHCTALIU3AIMS

16. pekpucramumMzanuy UpUaUs, pahUHUPOBAHHOTO PA3IIMYHBIMH METOIAMHU

17. PeHTreHOCTPYKTYpPHBII aHATU3

18. PenrtreHoBckuii nudpakromerp

19. Pentrenosckas tonorpadus. Meron. Ulynsia

20. DnexTpoHHAs MHUKPOCKOITHUS

21. PactpoBas (CKaHHPYIOIIAsi) NEKTPOHHAST MUKPOCKOITHUS

22. TIpoceeunBaromnias 3J1eKTPOHHAsT MUKPOCKOTIHSI

23. AHaiu3 XMMHUYECKOI'0 COCTaBa MOBEPXHOCTU METO/10M OXe-3JIeKTPOHHON CIIEKTPOCKOITHH
24. Tepmormapsl

25. luddepenumanbubiii TepmMudeckuii ananus (JJTA)

26. TlopomrkoBast METaILTYpTHst

27. KoMmo3ununoHHbIe MaTeprabl

28. CyOMUKpOKpHCTAUTHYECKHE MaTepraibl. CBEpXIIIACTHYHOCTh

29. HanoTtexHONOTHs

30. MeTopI MOTY4YEeHUSI HAHOCTPYKTYPHOT'O COCTOSIHUSI MaT€PHAJIOB

31. TexHosiOrus MIEHOK U MOKPBITHI

32. MarHuTHBIE XapaKTePUCTUKN HAHOCTPYKTYPHBIX MaTEPUAIOB

33. MexaHnnyecknue CBOMCTBA HAHOCTPYKTYPHBIX MaTepHaioB

34. TlepcrieKTUBBI TPUMEHEHHS HAHOCTPYKTYPHBIX MaTepHajoB

35. Ckanwupyromiasi TYHHEIbHass MUKPOCKOIHUS

O1eHOYHBIE CpEeNICTBA JJIsl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, IIPOMEXYTOYHON aTTECTAIHH 110
UTOTaM OCBOCHHUS JUCLUIUINHBL.

AyIuTOpHAs caMOCTOSITeIbHAsE paboTa CTYIEHTOB Ha JTa0OPATOPHBIX 3aHATHUSIX OCYIIECTBIISIETCS
0]l KOHTPOJIEM IperoiaBaTeliss B BUJE PELICHUs 3ajay, MPOBEACHUS JabopaTOPHBIX padoT H
BBITTOJTHEHHSI YIIPAXKHEHUH, KOTOPBIE ONPEAeTseT MPEero1aBaTelb Iyl CTyIeHTA.

BueaynutopHass camocTosiTenbHas paboTa CTYIACHTOB OCYIIECTBIISIETCS B BHJE UTCHHS C
popabOTKOM MaTepuaa 1 BBITOIHEHHS JOMAITHUX 3a/JaHIH C KOHCYJIbTAIIHSIMA TIPETIO1aBaTEls.



OueHoYHBIE CpPe/ICTBA /s NIPOBe/IeHUsI MPOMEKYTOUHOIH aTTecTalun
a) [lnannpyemble pe3y/ibTaThbl 00y4eHHsI U OLIEHOYHbIE CPECTBA /I IPOBeAeHH s MPOMEKYTOUYHON aTTeCTAlNH:

MpunoxkeHue 2

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

OK-5: cnnocoOHOCTBIO NOJIY4aTh U 00padaTbiBaTh HH(MPOPMAIIHIO U3 PA3JIHYHBIX MCTOYHUKOB € HCMOJIL30BAHHEM COBPEMEHHBIX
HH(GOPMANIMOHHBIX TEXHOJIOTHH, IPUMEHSATH MPHUKJIaJHbIe IPOrpaMMHbIE CPEICTBA NP PellIeHUU MPAKTHYECKHX BOIIPOCOB C

HCMO0JIb30BAHNEM MEPCOHAIbHBIX KOMINIBIOTEPOB ¢ IPUMEHEHUEM NMPOrPAMMHBIX CPeJACTB 001ero U CrneurajabHOro HAa3HAYeHHsl B TOM YHCJe B
pe:kuMe yIaJaeHHOr0 J0CTyna

MMporpaMMHBIX CPEACTB, ITO3BOJIAIOMIUX
MOACIINPOBATH CBOMCTBA METAJIJIOB U
CIIJTaBOB

3HaTh MeTtoasr 06paboTku nHGOPMAIIUU TPU Bomnpocsl 1Ji1 NOATOTOBKH K 3a4eTy
aHaIM3€e CTPYKTYphI MeTAILIA 1. Meronp! uccnenoBaHusl B MaTepUaIOBEICHUU
2. Craructuyeckas 00paboTKa pe3ynbTaToB HAOIIOACHUI
3. OCHOBHBIE CTATUCTHYECKUE XAPAKTEPUCTUKU
4. CucremaTu3aius CTPYKTYpbl C TEOMETPUUYECKON TOUKHU 3PEHUS
5. OcCHOBHbIE METO/IbI KOJIMYECTBEHHON MeTajuiorpadun
6. ®pakranbHBINA aHAIW3 B METAILNIOBEICHUN
7. llepBuuHas peKpUCTAIUIN3aLUs PEKpUCTAIUIN3aLNN UpUaS,
padUHUPOBAHHOTO PA3TUYHBIMU METOAAMHU
8. PenTreHoctpyKkTypHBI aHATH3
9. PenrtrenoBckuil nudpakromerp
YMmeTh [IpoBoaUTH aHAN3 CTPYKTYPHI U CBOMCTB 3anaHue K NpaKTHYeCKUM padoTam
MCTAJUIOB € UCIIOJIB30BaHUEM [IpoBenenne aHanmu3a CTPYKTYpbl M CBOMCTB  METAUIOB  METOJOM
COBPEMCEHHBIX I/IH(i)OpMaHI/IOHHBIX PETPECCUOHHOTO aHaIn3a
TEXHOJIOTUI
Branets HaBblkamu UCIIOJIB30BaHUS COBPEMEHHBIX IIpumep npakTUYecKUX 3aJaHUI:

TecToBoe 3amaHue:

Kakne oOpasmpl HEOOXOAMMBI ISl Jisi BBIOJHEHHS MeETaIorpaduuecKux

HUCCIeI0BaHUuN
Bri6epute oquH OTBET:




CTpyKTYpHBII 3JIEMEHT
KOMITETCHIIUHT

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

Uyryn

Craib He TpaBlICHHAS

B kauecTBe 00pasna nmogouaeT moboii MaTepuan
4, s

LN e

OIIK-1: ctocoGHOCTBIO (POPMYITMPOBATH LIEIH U 33/1a4H UCCIICAOBAHUS, BEISIBIIATH IPUOPUTETHI PELICHNS 33/1a4, BHIOMPATh U CO3/]aBaTh KPUTEPHH

OLIEHKHU

3HaTh

Lenn u
HCCIICIOBAaHNH

3aJa4uun IMIPOBOAUMBIX

Bonpocsl 1151 NOATOTOBKH K 3a4eTy

1. Awnanu3 XMMHUYECKOrO0 COCTaBa MOBEPXHOCTH MeTOAOM OrKe-3JIeKTPOHHOM
CHEKTPOCKOUU
Tepmomnapsl
Huddepennmanpupiii Tepmudeckuii anamus (JITA)

CyOMuKpoKpucTauinueckue Marepuaibl. CBEpXIIaCTUYHOCTh
HanorexHnonorus
MeToapl TOJTy4eHHs] HAHOCTPYKTYPHOT'O COCTOSTHUSI MaT€PHUAJIOB
MexaHnyeckue CBOMCTBA HAHOCTPYKTYPHBIX MaTepuasoB
[TepcniekTHBBI MPUMEHEHUSI HAHOCTPYKTYPHBIX MaTepUaiOB
CkaHupymoas TyHHeIbHas MUKPOCKOIHS

LCoNoOAWN

YMmeTs

Bri6upats HE0OX0aMMyI0 MHGOPMAIIHIO B
TOM YHCJIE€ U JIJISl CTATUCTUYECKON OLIEHKH
MIPU aHAJIN3€ CTPYKTYPHI METaJljIa

3agaHue K NPAKTH4YeCKHM padoTram
[TpousBecTn U3MEPEHUE TBEPAOCTH 1O MeToay Poksemta, bpunenns,
Bukkepca.

Bnanets

HaBeikamu
HCCIIeIOBATENBECKON paboThI

MIPOBEACHUS

IIpumep npakTHYECKHX 3aJaHUM:

TecroBoe 3a1anue:
B ueM cocTout U3roToBiIeHNE 00Pa3IOB ISl ONTHUYECKOW MUKPOCKOITHH
BeiGepute ouH OTBET:

1. Beipe3ka o6pa3sia,

HEO0OXOTUMOCTH)

2. TlomupoBanme oOpasma
Inudoanue obpasna
4. Tpasnenue obpasia

nuiidoBaHue, MOJUPOBAHUE, TpABJICHHE

(mpu

w




CTpyKTYpHBII 3JIEMEHT
KOMITETCHIIUHT

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

ITK-8: ctocoOHOCThIO OPraHNW30BaTh U MPOBOIUTH HAYYHBIE UCCIICAOBAHUS, CBSI3aHHBIE C Pa3pabOTKOM MPOEKTOB U MPOrPaMM, IIPOBOIUTH PAOOTHI IO

CTaHAapTU3allu TCXHHUYC

CKHX CpCACTB, CUCTEM, IIPOLECCCOB, 060py,I[OBaHI/IH N MaTCprajioB

3HaTh

Metonasl
HUCCIIETOBAHUN

IMPOBCACHU A Hay4YHBIX

Bonpocsl 111 NOATOTOBKH K 3a4eTy
JluHaMu4eckye UCTIbITaHus Ha U3ru0 00pasLioB ¢ Halpe30M
N3mepenne TBEpIOCTH
Perpeccronnsiii ananus
JloBepUTENIbHBIN NHTEPBAJ U I0BEPUTEIIbHAS BEPOSITHOCTh
HcnplTanus Ha pacTsSKEHUE
DNeKTPOHHAsE MUKPOCKOIIHS
MarauTHble XapaKTEpUCTUKU HAHOCTPYKTYPHBIX MaTEpUajIOB
IIpocBeunBaromas 31€KTPOHHAsT MUKPOCKOIIUS
I'paduueckoe npencTaBieHUE paclpeAeieHUi CIydalHbIX BEJIWYUH U
B3aUMOCBSI3U MEXy HUMU

agNERMDEWODNE

VYMmeTs

Pa3pabarbiBaTh MaTeMaTHUECKUE MOAETU
JUIS aHAJIU3a CTPYKTYpBl MeTalIa

3agaHue K NPAKTH4YeCKHM padoTram
ITo HMCIOOIUMCA MATEMATHYCCKUM MOJCIISAM IPOU3BECTU PACUCT U
IIPOBECTHU aHAJIN3 CTPYKTYPhI MeTajlIa

Bnanets

HaspikamMu CO3aaHusA
OCHOBC MAaTCMAaTHYCCKUX MOﬂCHCﬁ,
TTO3BOJIAOIINUX MMPONU3BOANTH OLICHKY
CTPYKTYPhBI U CBOIMCTB METAJNIOB U CIIJIABOB

mporpaMM, Ha

IIpumep npaKkTHYECKHUX 3aJaHUM:
TecToBoe 3ananue:
HazoBuTe 0CHOBHBIE METO/IbI KOJTMYECTBEHHOI MeTasuiorpaduu
BeiOepute oauH OTBET:

1. Tonabko TOYEYHBIH METO/

2. Tonpko aHaan3 110 INIOMIAISIM

3. Tonbko onpe/eieHne CPeTHETO pa3Mepa 3epeH

4. Ananmu3 1O TMJIOWAASM, OMpEAENiEHUE CPEAHEero pa3Mepa 3epeH,

TOYCUHBIN METOJI, TIMHEWHBIN aHAIN3

ITK-13: cmtocoOHOCTHIO MPUMEHSITh HOBBIE COBPEMEHHBIE METObI pa3pabOTKU TEXHOJOTUYECKHX MPOLIECCOB U3TOTOBICHUS U3EINUN U 00BEKTOB B chepe
poheCCHOHATILHOM IEATEILHOCTH C ONPEIEICHUEM PallMOHABHBIX TEXHOJIOTHYECKUX PEKUMOB PabOThI CHEIMATIBLHOIO 000PY/0BaHUS B

MAalIMHOCTPOCHUHU

3HaTh

CoBpeMEeHHBIE METOABI, ITO3BOJISOIINE
IIPOU3BOJUTH OLICHKY U aHAJIN3 CTPYKTYPBI

BOHpOCbI AJISl MOJATOTOBKH K 3a4€Ty
MexaHn4eCcKHe UCIBITaHUS MaTCpHraoB

1.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

KOMIIETEHIIH
Y CBOMCTB METAJIOB 2. PentrenoBckas Tonorpadus. Meroa. Lllynbia
3. Komno3uuuonHbsle MaTepuabl
1. Meramnorpadus
2. PactpoBas (cCkaHMpYIOLasi) IEKTPOHHAS MUKPOCKOIIUS
4. PactpoBas (ckaHHpyIOIIast) EKTPOHHAsI MUKPOCKOIIHS
1. Ckanupyromas TyHHeJIbHAsi MUKPOCKOITUS
2. TexHOIOTHS IJICHOK U MOKPBITHHA
5. IlopomkoBast MeTaJuTyprust
YMetb Ipumensts COBPCMCHHBIC 3aganue K NPaAKTHYECKUM padoram
MaTeMaTHYeCKUe MOJIEIH Ha MPAKTUKE JUIs y
5 Pa3paboTka MaTeMaTHUECKONH MOJENN /ISl OLIEHKU W aHaiu3a CTPYKTYpPBI U
OLIEHKM WM aHalM3a CTPYKTYPHl U CBOWCTB .
CBOWCTB METaJJIOB
METaJIOB
Bnanets HaBbikaMu ncnosb30BaHus 000py10BaHUS IIpuMep npakTHYeCKUX 3aaHMIi:

1 BbBIOOpa pAlMOHANIBHBIX PEXHUMOB €ro
UCIIONB30BAaHUs JUI OLCHKM M aHalu3a
CTPYKTYpPBI U CBOWCTB METAJIJIOB

TecToBoe 3amanue:
Mertannorpaduueckuii aHaIN3 SIBISIETCS:
Br16epute oauH OTBeT:

1.

wn

METOAOM KAQUYCCTBCHHOI'O MW KOJHMYECTBCHHOTO HCCICAOBAHUA CTPYKTYPLI
METAJIJIOB U CIIJIaBOB

METOAOM PCHTICHOBCKOT'O aHAJIN34a

MCTOAOM KAaUCCTBCHHOI'O UCCIICAOBAHNA CTPYKTYPhI METAJIJIOB U CILJIABOB
MCETOJOM KOJIMYCCTBCHHOI'O MCCIICAOBAHUA CTPYKTYPBI METAJIJIOB U CIIJIABOB




0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAlUH, IOKA3aTeJIM U KPUTEPUH
OlLleHUBAHUS:

[TpomexxyTouHasi arrectanusi 1Mo JUCHUIUIMHE «D(PQPEKTHBHBIE METOIbl BBISIBICHUS H
aHaJM3a CTPYKTYPhl U CBOWCTB METAUIOB W CILJIABOBY BKIIIOYAET TEOPETUYECKUE BOIPOCHI,
MO3BOJISIOIINE OICHUTh YPOBEHb YCBOEHHS 00YYaIOUIMMHUCS 3HAHHMA, U MPAKTHUECKUE 3aJaHHS,
BBISBJISIFONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaIeHUHN, IPOBOAUTCS B hopMe 3ayeTa
IMoka3aTe1u U KPUTEPHU OLIEHUBAHNS 324eTa ¢ OLEHKOI:

— Ha OLEHKY «OTJHYHO» (5 0amnoB) — oOydyaroluiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIMsIX OBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «Xxopomo» (4 Oamna) — OOydYarOIIMICS JEMOHCTPUPYET CPEIHHUA YpPOBCHB
c(OPMHPOBAHHOCTH KOMITCTCHLIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENbHbIC OIIMOKN, HETOUHOCTH, 3aTPYAHECHHUSI IIPH aHATUTUYECKUX OTepaIusix, nepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLICHKY «YyJI0BJIETBOPHUTEJBLHO» (3 6amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
yYpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0JI¢ KOHTPOJBHBIX MEPONPHUATHIA JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTICIbHBIX 3HAHUM, yYMEHUW, HABBIKOB, OOYyYarolIUiics
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUN 3HAHUSMH M YMEHUSIMH TPU HX
MIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HEeyJ0BJIeTBOPUTEJbHO» (2 0ayuia) — oOyyaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MMPOCTHIX 3a/ad.

— Ha OIICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOydaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCHPOHM3BEACHUS U 00BsICHEHNU HH(OPMAIINH, HE MOKET MOKa3aTh UHTEIUICKTyalbHbIE
HaBBIKM PELIEHUs MPOCTHIX 3ajay.



