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Pabouas nmporpamma TUCHUTLIMHBI (MO )

KoMmnbroTepHbie 1 HHPOPMAIMOHHBIEC TEXHOJIOTUM B

HAayKe M POU3BOCTBE

3akpernIieHa 3a HOAPa3AeICHUEM Kagenpa meramioBeneHus 1 GU3UKH MPOYHOCTH

Hal'[paBJ'IeHI/IG MMOATOTOBKHU

22.04.01 MATEPUAJIOBEJEHUE U TEXHOJIOTM MATEPHUAJIOB

IIpoduns [IpuknagHas aHATUTHKA B METAJUIOBEICHUH
Kamnpuxars Maructp
Dopma o0ydeHns OoYHast
OO01mmast TPy10eMKOCTh 33ET
Yacos 1o yueOHOMY IIaHy 108 ®opMBI KOHTPOJISI B CEMECTpax:
B TOM YHUCJIE: 3a4yeT ¢ OLIEHKOI1 1
AyAUTOPHBIE 3aHATHU 34
camocTosTeNbHas paboTa 74

Pacnpez[eJIeHne YacCoB JUCHMIIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1)

Kypee>) HUroro

Henens 18

Bun 3anaruii VI PII v PII

JlabopaTopHsbIe 17 17 17 17
IIpakTuyeckue 17 17 17 17
Uroro ayn. 34 34 34 34
KonrakTHas pabota 34 34 34 34
Cam. pabora 74 74 74 74
HUrtoro 108 108 108 108




IIporpammy coctaBun(u):

kmH, Accucmenm, Odxcepenxosg mumpuii FOpvesuu

Pabouas mporpamma

KOM[[])[OTeprle u l/lH(l)OpMallHOHHbIe TEXHOJOI'MHd B HAYKE U ITPOU3BO/ICTBE

Pazpaborana B coorBercTBrm ¢ OC BO:

CaMOoCTOSTENFHO yCTaHAaBIMBaeMBbIil 00pa30BaTebHBIN CTAaHIapT BRICIIET0 00pa3oBaHMs - MarucTpaTtypa denepansHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpeKIeHHE BhICIIEro oOpa3oBanus « HallmoHaNbHBINA UCCIeI0BATENbCKUI
texHojoruueckuil yausepcurer «MUCHCy no nanpasnenuto noarorosku 22.04.01 MATEPUAJIOBEJIEHUE N TEXHOJIOTMHA
MATEPUHAJIOB (mpuka3 ot 05.03.2020 . Ne 95 0.8.)

CocrapiieHa Ha OCHOBaHUH yqe6H0r0 IJ1aHa:
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VYrBepxaena B cocrase OIIOII BO:

22.04.01 MaTepuanoBeeHIE U TEXHOJIOTHH MaTePHAIIOB, [IpUKiiaqHas aHAIUTHKA B METAITIOBSICHUH, YTBEPKICHHON Y4eHbIM
coeroM HUTY MUCHC 22.06.2023, mporokoi Ne 5-23

Pabougast mporpamma ogo0peHa Ha 3aceAaHIN

Kadenpa merasioBeienusi 1 pu3nKu MpoaHOCTH

[Tporokoi ot 17.05.2022 r., Ne§

PyxoBonutens noapaszaenenust Hukynaun C.A.



1. HEJIX OCBOEHUA

1.1 | Llens — naTh HEOOXOANMBIE IPAKTHIECKUE M TEOPETHIECKIE HABBIKM M 3HAHUS 110 PaboTe C COBPEMEHHBIM
9KCIIEPUMEHTATBHBIM 000pYI0BaHHEM, UCIIOIb30BAHUIO KOMITBIOTEPU3UPOBAHHBIX METOI0B UCTIBITAHUN MaTepHanoB. B
IIPOLIECCE OCBOEHM KypCa CTYAEHTHI Hay4aTcsl INIJAHMPOBAHHIO U IIPOBEJCHUIO SKCIIEPUMEHTOB I10]1 IIOCTaBJICHHBIC 3a7ja4d
C MCIOJIB30BAaHIEM COBPEMEHHBIX MH()OPMAITOHHBIX TEXHOJIOTHH, aHATIM3Y HOIYyIeHHBIX Pe3yAbTaTOB H3MEPEHHUI.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

Baox OIT: b1.0

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aloLIerocs:

2.2 JucuuIuInHbL (MOLY/14) U NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOM JMCUMILINHBI (MOAY/Is1) HE00X0AMMO KAK
npealecTByoIiee:

2.2.1 |Maremaruueckoe U KOMIBIOTEPHOE MOAETUPOBAHNE MAaTEPHAIIOB U MIPOLIECCOB

2.2.2  |Hepa3zpymaromuii KOHTPOJIb U METOABI TUArHOCTUKU MaTEpUaIOB

2.2.3 |IIpou3BoACTBEHHAs IPAKTHKA

2.2.4 | YopaBneHre HHHOBALUSAMU

2.2.5 |IloaroroBka K MpoIeaype 3aliThl U 3aIINTa BEITYCKHOW KBATM(QHUKAIIMOHHON pabOoTHI

2.2.6 |IIpenaumniuoMHas MpaKkTHKa

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMH

OIIK-4: CnocodeH HAX0AUTh U NepepadaThIBaTh HHGPOPMALUIO, TPeOyeMyI0 /ISl IPUHATHSA PellleHHil B HayYHbIX
HCCJIeIOBAHNAX M B IPAKTHYECKOH TeXHUYECKOH AesiTeIbHOCTH, OCYIECTBJISTh MOIeTHPOBaHNE, AHAJIU3 U IKCIIEPHMEHTBI
B LeJISIX POBeJeHUs 1eTaTbHOI0 UCCIeI0BAHUS IS pellleHusI 32124 B PogeccHOHAIBLHOM 001acTH

3HaTh:

OIIK-4-31 BO3MOKHOCTH COBPEMEHHBIX HH(POPMATMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI HAa OCHOBE IPOrPAMMHBIX,
WH(POPMAIMOHHO-TIONCKOBBIX CHCTEM M 0a3 JTaHHBIX

YK-1: Cnioco6en ocymecTBIATh KPUTHYECKUH AHAJHU3 HOBBIX M CJIOKHBIX HHKEHEPHBIX 00bEKTOB, MPOLECCOB U CHCTEM B
MEXKIUCHUIIVIMHAPDHOM KOHTEKCTE, ﬂpOﬁJ]eMl-l])lX CP[TyilllPIﬁ Ha OCHOBE CUCTEMHOI0 1Imojaxoaa, BblﬁpaT]) U NIPUMEHUTH
HauOoJ/Iee MOAXOASIIME U AKTYa/IbHbIE METOAbI U3 CYIIECTBYIOLIUX AHATUTHYECKHX, BLIYUCTUTEIbHBIX H
IKCIEPUMEHTATBHBIX METOIOB WJIH HOBBIX H HHHOBAIIMOHHBIX METO/IOB, BHIPAGATHIBATH CTPATETHIO IeiiCTBHIA

3HaTh:

YK-1-31 BO3MOXKHOCTH U XapaKTEPUCTUKU COBPEMEHHOTO HCCIIEJ0BATENbCKOTO 000PYA0BAHHS, COBPEMEHHBIX METOJIOB
KOMIIBIOTEPU3HPOBAHHBIX MaTEPHAIOBEJUECKUX NCCIIEOBAaHNH 1 IPUKIAIHBIX TTAKETHI IPOTPaMM JJIsl aBTOMAaTH3aLMH TIPOLIECCOB
M3MepeHNH 1 00pabOTKN TaHHBIX, TIOJy9EHHBIX C HCIIOJIB30BaHIEM MaTEPHAIIOBETIECKOTO 000PYIOBaHHS

OIIK-4: Cnoco6en HaX0IUTh U NepepadaTbIBaTh HHGOPMALHIO, TPEOYeMYIO 1Jisl MPUHATHUS PellleHuiil B HAyYHbIX
HCCJICA0OBAHUAX U B npaKanecxoﬁ TeXHUYECKOM ACeATEJIbHOCTH, OCYHICCTBJATH MOICJIMPOBaHNEe, AaHAJIU3 U IKCIIEPUMEHTbI
B LeJIIX NPOBEIEHHUS IeTAJbHOI0 HCCAeT0OBAHUS IUIsl pellleHus 3a1a4 B NpodeccuoHaILHOI 001acTH

YMmerb:

OIIK-4-Y1 camocTosTensHO paboTaTh Ha KOMIBIOTEPE C HCHONB30BAHHEM OCHOBHOTO Ha0Opa MPUKIIAJHBIX IPOTPaMM U B
WNuTepHeTe, HCNOIB30BaTh COBPEMEHHBIE HayyHble 0a3bl JaHHBIX (Web of science, ScienceDirect u ap.) A5 MOUCKa pesieBaHTHON
HHPOPMALTUH

YK-1: Cnocoden OCYIIECTBJIATH KpI/ITI/l'-leCKI/Iﬁ AHAJHU3 HOBBIX M CJI0KHBIX HWHKCHCPHBIX Oﬁ'beKTOB, nmpoueccoB U CHCTEM B
MEKIUCHUIIMHAPDHOM KOHTEKCTE, HpOﬁJ]eMH])IX chyaum“l HA OCHOBE¢ CUCTCMHOI'0 IMOaxo0/1a, BblﬁpaTb N NPUMECHUTH
HauoboJ1ee MOAXOAAIINE U AKTyaJIbHbI€ ME€TOAbI U3 CYHICCTBYIOIIIUX AHAJTUTHYCCKUX, BLIYUCIUTECIBbHBIX U
IKCIIEPUMEHTAJbHBIX METOA0B UJIH HOBBIX U HHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro JaeiicTBUiA

YMmerb:

VYK-1-Y1 Be1OupaTs 37eKTpO0OOPYIOBAHUE U AIEKTPOHHBIE YCTPOICTBA, PACCUUTHIBATH PEXKUMBI HX PaOOTHI METOIaMU
IUIAHUPOBAHUS U NIPOBEJCHUS U3MEPUTENBHBIX SKCIIEPUMEHTOB, BEIOHPATh U UCIIOIB30BaTh METOBI 00PaOOTKH
SKCIIEPUMEHTAIBHBIX JAHHBIX M OLIEHKH PE3yIIbTaTOB IKCIIEPUMEHTOB

OIIK-4: Cnoco0eH HAXOAMTh M NepepadaThiBaTh MH(POPMALUIO, TPEOYyeMYIO /ISl IPUHSTHS pPellieHHil B HAyYHbIX
HCCIeJOBAHUSIX H B MPAKTHYECKOI TeXHUYECKOI 1esITeIbHOCTH, OCYIIECTBJISATH MOJAeJIMPOBAHUE, AHAJIN3 U IKCIIEPUMEHThI
B 1eJIAAX MPOBEIEHUS 1eTAJbHOI0 HCCIeT0OBAHMS VISl pellleHus 327124 B Po¢ecCHOHAIBLHON 001acTH

Baanernb:

OIIK-4-B1 ombIToM MpoBeAeHHs MaTepHATIOBEIUECKUX HCITBITAHMA HAa COBPEMEHHOM HCCIIEIOBATEILCKOM 000PYIOBAHUH C
WCTIOJIb30BaHIEM MH()OPMAIIMOHHBIX TEXHOJIOTUI U YMEHUEM aHAIM3UPOBATH MTOMyIeHHBIE PE3YIbTATHl U PACCUNTHIBATH OCHOBHBIE
XapaKTEPUCTHKH




YK-1: CnocoleH ocymecTBJASITh KpUTHYECKHI AHAJIU3 HOBBIX U CJI0KHBIX HHKEHEPHbIX 00bEKTOB, IPOLECCOB U CHCTEM B
MEKIUCHUIIIHHAPHOM KOHTEKCTe, MPOOJIEMHBIX CHTYyallHil HA 0OCHOBE CHCTEMHOT0 MO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASIINE H AKTYaJbHbIC METOIbI U3 CYLIECCTBYIONINX AHAJIMTHYCCKHUX, BLIYHCIUTEIbHBIX H
JKCINEPUMEHTAJILHBIX METO0B WJIM HOBbIX M MHHOBALIMOHHBIX METO0B, BbIPA0ATHIBATh CTPATErHIO el CTBUIH

Baagers:

VK-1-B1 HaBbIKaMH MPOBEICHHUS XUMHYESCKOTO aHATN3a METATHISCKUX MAaTEPHAIIOB C HCIIOJIb30BaHHEM ONTHKO-3MUCCHOHHOM
CHIEKTPOMETPHUH, TPOBEIEHHUS OCHOBHOTO KOMIIEKCA MEXaHUYECKUX UCITIBITAHUH (OJHOOCHOE PaCTsDKEHIE, MHKPOTBEPIOCTb,
yaapHasi BSI3KOCTh, BA3KOCTb Pa3pyILEHHUsI) C UCTIOJIb30BAaHHEM COBPEMEHHOTO 00OPYIOBAHUS H MAKeTa MPUKIIAIHBIX IPOrpaMM
(LabVIEW, VIC 3D, Bluehill), ontuyeckoit MUKpOCKOTHH, 00pabOTKK H300paKEHU M XapaKTEPUCTUKA MUKPOCTPYKTYPHI €

MCIOJIb30BaHUEM MakeTa rmporpamMm Image Expert

4. CTPYKTYPA U COOEPKAHUE

Kon Haumenopanue pasneno u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Beinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kype HHIUKATOPBI H 1. sieMble
KOMIICTeHIUH pecypcsl padoThI
Pa3gen 1. BBenenue B
KOMTIbIOTEPHBIE H
HHPOPMAIIMOHHbIE
TeXHOJIOTHU B HAYKe U
TPOU3BO/ICTRE.
IHocaenoBaTebLHOCTH
NMPUHSATUS PellleHui npu
IUIAHMPOBAHUY UCTBITAHMI

1.1 [TnanupoBaHue uCTIBITAHUHN C 1 1 OIIK-4-31 JI1.10
HCIIOIb30BaHUEM OIIK-4-Y1 JIT.1J12.1
KOMIIBIOTEPHBIX 95
HH(POPMALMOHHBIX
texnonoruit /TIp/

1.2 CaMOCTOSTENT HOE U3YUCHHE 1 8 OIIK-4-31 JIT.10 JI1.1
JIUTEPATYpPBl 10 TEMATUKE JI1.2 J11.3
COBPEMEHHBIX JI1.4 J11.7
KOMIIbIOTEPHBIX U JI1.8
nH(GOPMAMOHHBIX JI1.9J12.5
TEXHOJIOTHUI1 B HAYKe U J12.3J12.1
nipousBojicTBe. [loaroroBka k J12.4
nposezneHuto JIabopaTopHoii 01022354
pabots1 /Cp/ 25
Pa3gen 2. Onpenenenue
XHMHY€eCKOro cocTaBa
MeTANTHIEeCKUX
MaTepuajioB

2.1 Omnpenenenue XUMUIECKOTO 1 2 VYK-1-31 YK-1- | JI1.10J11.2
COCTaBa METATUYECKUX Y1 YK-1-Bl1 JI1.3J12.1
Matepuainos /TIp/ OIIK-4-31 25

OIIK-4-Y1

2.2 ONTHKO-DMUCCHOHHBII 1 2 OIIK-4-B1 JI1.10 JI1.2 KM1 P1
CIIEKTPAJIbHBIA aHAIH3. JI1.3J11.1J12.
Ornpenenenue 1
MIPUHAIIEKHOCTH 00pa3IoB K
0oJ1HOM 11aBke /J1a6/

2.3 CaMocTosITeIbHOE N3YyIEHUE 1 8 OIIK-4-31 JI1.10J11.2
JIUTEPATYPHI IO TEMATHKE OIIK-4-V1 JI1.3J11.1
oInpeeNIeHuss XMMU4ECKOro 012233 54
coCTaBa METaNINYECKUX 25
Matepuaios. [Toaroroska k
npoBeneHuto JlaboparopHoi
pabotst /Cp/

Pasnea 3. UcnibiTaHus Ha
0HOOCHOE pacTsizKeHue

3.1 UcnbiTanus Ha 0THOOCHOE 1 2 OIIK-4-31 JI1.1 JI1.5
pactspxenue /I1p/ OIIK-4-Y1 JI1.6

JI1.9J12.1
25




3.2 HcneiTanus Ha OJHOOCHOE 2 VK-1-31 VK-1- JI1.1 JI1.5 KM1 P2
pacTshKeHHUE C Y1 YK-1-Bl1 JI1.6
HCIIOIB30BaHUEM OIIK-4-B1 JI1.9J12.4J12.
OECKOHTAKTHOTO 5
BHUJICODKCTECH30METPA.

Ananus moseit neopmanuu
C UCIIOJTb30BAHNEM METOIa
KOppeJsuu Nu(ppPOBBIX
n3obpaxenuit /J1ad/

33 CaMOoCTOSITETbHOE U3YUCHHE 8 OIIK-4-31 JIT.1 JI1.5
JIUTEPATyPHI IO TEMATHKE OIIK-4-Y1 JI1.6 JI1.9
WCTIBITAHUN 1 XapaKTePUCTUK 2132053 54
MPU OJTHOOCHOM PaCTSDKCHUU. 25
[TonroToBKa K MPOBEICHUIO
JlabopaTtopHroit padotsr /Cp/

Pasnea 4. TBepaoctsb,
IIKAJIbI TBEPIOCTH
4.1 TBeproctb, HIKaIbI 2 VYK-1-31 OIIK- | JI1.2 JI1.5
tBepuoctu /I1p/ 4-31 OIIK-4- JI1.6
VY1 OIIK-4-B1 JI1.9J12.1
2.4
25
4.2 Ormpeienenue 1 MoCTpOeHNe 2 OIIK-4-B1 JI1.2 JI1.5 KM1 P3
pacupeneneHus 3HaueHu i J1.6
MHUKPOTBEPAOCTH. JI1.9J12.1J12.
ABTOMaTH3aIMs Iporecca 5
n3mepenust /J1ad/
4.3 CaMOCTOSTENT HOE U3YUCHHE 17 OIIK-4-31 JI1.2 JI1.5
JIUTEPaTypsl O OIIK-4-Y1 JI1.6 JI1.9
TeMaTUKEONpeIeIICHUS 215253 D54
TBEPJIOCTU 25
KOHCTPYKIIOHHBIX
Martepuainos. [loaroroska k
nposeaeHuto JlabopaTopHoii
paboTHI M HATHCAHWIO
KOHTPOJIBHOH paboTHI
Nel /Cp/
4.4 KonrtpombHas pabota 2 YK-1-31 YK-1- J1.2 KM1
Nel /TIp/ Y1 VYK-1-Bl1 25
OIIK-4-31
OIIK-4-V1
OIIK-4-B1

Pa3gen S. Bsaskocts

pa3pylieHus

KOMIO3HIIMOHHBIX

MaTepHuajioB

5.1 Bs3kocTs paspyienus 2 VK-1-31 YK-1- | JI1.10 JI1.5
KOMITO3UIIMOHHBIX V1 VK-1-B1 JI1.6 JI1.7
MatepuanoB. Kputepuu OIIK-4-31 25
BSI3KOCTH pas3pymienus /T1p/ OIIK-4-V1

OIIK-4-B1

5.2 Pacuer xapaxkTepucTuk 3 VK-1-B1 OIIK- | JI1.10 JI1.5 KM2 P4
BSI3KOCTH pa3pyLIEHUs C 4-Y1 OIIK-4- J1.6
WCTIOJb30BAaHUEM 3aHCU B1 JI1.7J11.1
CUTHAJIOB aKyCTUYECKOH J2.1
SMHCCUH Ha 000PYI0BaHUHN J12.4J12.1
National Instruments /J1a6/

53 CaMOCTOSITETbHOE U3YUCHHE 8 OIIK-4-31 JIT.10 JI1.5
JIUTEPATYPHI IO TEMATHKE OIIK-4-V¥1 JI1.6
BA3KOCTH pa3pyLICHUSI U JI1.7J11.1
TPELIMHOCTONKOCTH J12.1J12.4
KOHCTPYKIITHOHHBIX 2132053 54
MaTepuainos. Iloaroroska k 95

nposenenuto JlaboparopHon
pa6ots1 /Cp/




Pa3gen 6. CoBpemenHble
METOABI ATTUTHBHOTO

NMPOU3BOACTBA
6.1 CoBpeMEHHbIE METO/IbI 1 2 YK-1-31 YK-1- J1.2
aJINTUBHOTO MPOU3BOJICTBA, V1 VK-1-B1 JI1.9J11.10
XapaKTePUCTHKA UCXOIHBIX OIIK-4-31 25
MaTepHaJIOB U MOJy4aeMbIX OIIK-4-Y1
ctpykryp. /IIp/ OIIK-4-B1
6.2 MUKpPOCTPYKTYpHBIE 1 2 VK-1-Y1 VK-1 J1.2 KM2 PS5
HCCIeI0BaHus 00pa3IoB -B1 OIIK-4-31 JI1.9J12.1
nocnie 3D nedaru, pacyer OIIK-4-B1
MTOPUCTOCTH C
WCTIOIb30BaHUEM TPOTPaAMMBbI
Image Expert /JIa0/
6.3 CaMOoCTOSITETbHOE U3YUCHHE 1 8 OIIK-4-31 JI1.2
JIUTEPATypHI IO TEMATHKE OIIK-4-Y1 JIT.9JI1.1
AATUTUBHOTO IIPOU3BOJICTBA. D152 53 54
[ToaroroBka k MpoBEIEHUIO 25
JlabopatopHoii pabotsr /Cp/
Paznen 7. Ynapnas
BSI3KOCTh MeTAJIMYeCKHUX
MaTepuajoB
7.1 Y napHast BA3KOCTb 1 2 VK-1-B1 OIIK- JI1.1 JI1.5
METAUTUYECKUX 4-31 OIIK-4- JI1.6
Marepuainos /IIp/ V1 JI1.9J11.10
2.4
25
7.2 [TocTpoenue cepranbHBIX 1 6 OIIK-4-B1 JIT.1 JI1.5 KM2 P6
KPUBBIX U OIPE/EICHUE J1.6
TEMIEePaTypHOTo mopora JI1.9J12.1
XJIQIHOJIOMKOCTH /J1a6/ J12.4J12.1
7.3 CaMOCTOSITETbHOE U3YUCHHE 1 17 OIIK-4-31 JIT.1 JI1.5
JUTEPATYPHI IO TEMATHKE OIIK-4-Y1 JI1.6 JI1.9
JMHAMUYECKUX UCTIBITAHUHN 1 213253 54
omnpeneneHus: ynapHou 25
Bsi3kocTH. [ToaroToBka K
npoBeneruto JlaboparopHoi
paboTHl U KOHTPOJIBLHOM
paboter Ne2 /Cp/
7.4 KonrtpomnbHas pabota 1 2 VK-1-31 YK-1- JI1.2 KM2
Ne2 /Tp/ Y1 YK-1-Bl 25
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KouTpo/bHbIe MeponpusiThs (KOHTPOJIbHasi padoTa, TecT, KOJUIOKBUYM, IK3aMeH H T.I), BONPOCHI 1JIs1
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KonTponsHoe IEI){OBCP%MHG B
KM MepoTIpuATHE JTIUKATOPbI OIPOCHI AJIs1 IOATOTOBKHU

KOMIIETEHIIAHN




KM1

Konrponsnas
pabora 1.
XAMUICCKUN
aHanu3. Mcnbrranus
Ha pacTsHKEHUe.
TBepnocTs.

OIIK-4-31;0I1K-4-
V1;0IIK-4-B1;YK-1
-BI;VK-1-V1;VK-1-
31

1. OcHOBHBIE METO/BI OTIPEETICHHI XUMHYIECKOTO COCTaBa METAIIIOB U
UX CIUIaBOB?

2. IIpuHIAI ONTHKO-IMHUCCHOHHOTO CHEKTPAIBHOTO aHamu3a?

3. YCTpoHCTBO CHEKTpOMETpa, HEPEIUCIINTE OCHOBHBIE COCTABIISIONINE?
4. OrpaHuyeHus: IPUMEHUMOCTH ONTHKO-3MUCCHOHHOTO MeToza?

5. Kanubposka criekrpomerpa? Heo0XoauMOCTh UCIIONB30BaHUS
CTaHAAPTHBIX 00PA3IOB IS KaTHOPOBKH?

6. HazoBuTe mociie10BaTeIbHOCTS ONEpaIii TPy IPOBEICHUHU ONTHKO-
SMHUCCHOHHOTO CHEKTPAJILHOIO aHaau3a?

7. OcoGeHHOCTH TPOOOTIOATOTOBKH, TpeOOBaHMS K 0Opaznam?

8. ITocnenoBaTenbHOCTD NSHCTBHMN JUIS OMPENEICHUS IPUHAICKHOCTH
00pa3uoB K OAHOI miaBke?

9. Kakue 371eMeHTHI CII0KHEE BCEr0 ONPENEIISIOTCS IPH ONTUKO-
SMUCCHOHHOM aHanu3e craineit? [Touemy?

10. ®u3uunckoe sBIEHUE, HA KOTOPOM OCHOBAH SMHCCHOHHBIIN
CHEKTpaJbHBINA aHaIU3?

11. IlepeunciuTe OCHOBHBIE MEXaHHUYECKUE XapPaKTECPHCTUKH,
oIpezenesieMble IIPU OHOOCHOM PacTsHKEHHN?

12. Meroap! u3mepenus negopmanuu o0pasiia Npy UCIIBITaHUIX Ha
OJIHOOCHOE pacTsuKeHue?

13. [puHIun onpeneneHus aeGopMaIiid METOIOM KOPPEISIIHA
TUPPOBBIX U300pAKEHUI?

14. Buzsl 00pasioB [Uist HCIBITAHUIA HA pacTsHKEHHE, TPEOOBaHUS K
poOOTOATOTOBKE?

15.®u3nyeckuii cMbICI Npefea TEKy4eCTH, IIOIMAIKI TEKyIeCTH,
3y0a TekydecTu?

16. Moayne FOura. Onpenencaue u GU3NISCKUN CMBICI?

17.01anuune quarpaMM pacTsSKEHUS B YCIOBHBIX U MCTUHHBIX
KoopauHatax?

18. OCHOBHBIE LIKAJIBI TBEPAOCTH, OCOOCHHOCTH BHIOOpA IIKAJIBI
TBEPAOCTHU?

19. TBepnocts 1o bpunenito. Meronuka onpeaeneHus?

20.TBepnocts o Poksemny. Meroanka onpeneneHus?

21. Teepaocts o Bukkepcy. MukporBepaocTs. Meronuka
onpeAeneHHs?

22. Mcrionp30BaHNAE MUKPOTBEPAOCTH [UIS OIPEICTICHUS PEXKUMOB
TepMOOOPabOTKH 00pa3oB?




KM2

Konrponsnas
pabota 2. BA3kocTh
paspylieHusl.
MuxkpocTpyKTypa.
VY napHasi BA3KOCTb.

OIIK-4-31;0I1K-4-
V1;0IIK-4-B1;YK-1
-31;YK-1-V1;VK-1-
B1

1. IlepeunciuTb OCHOBHBIE KDUTEPUHU BA3KOCTH pas3pylieHus. KakoBbl
napaMeTpsl 1 0COOCHHOCTH HX BBIOOpa?

2. Kpurepuii K1c. I'paHndHbIC YCITOBHS, 0OCOOCHHOCTU MCTIBITAHUHN U
ompeneneHus?

3. Kpurepuii J1c. 'pannunslie ycinoBusi, 0cOOEHHOCTH UCTIBITAHUHN U
onpeaeneHus ?

4. Kpurepuii COD. I'panndHbIC YCIIOBHS, 0COOCHHOCTH UCIIBITAHUHN U
ompeneneHus?

5. I[IpuHIHMIT METOIAa AKYCTUYECKON 3MHUCCHUU?

6. Metonuku onperneneHuss MOMEHTa CTapTa TPEIIUHEI?

7. CxeMBI UCIIBITaHUIT Ha BA3KOCTH pa3pymeHns. OCHOBHBIE TUIIBI
00pa3uoB?

8. Busibl KOHIIEHTPATOPOB IPYU MCIIBITAHUIX Ha BA3KOCTh pa3pylleHus?
9. IlepedncauTh METOIBI AATUTHBHOTO IPOU3BOJICTBA H UX OCHOBHEIC
OTIMYHSA OT TPAAUIIMOHHBIX METOJIOB M3TOTOBICHUS AeTanen?

10. Ucxonnble MaTepuansl Ui aATUTUBHOTO IPOU3BOACTBA?

11. OcHOBHBIC BUIIBI 000PYIOBAHHUS IS JUITATUBHOTO TPOU3BOICTBA?
12. IIpenmy1iecTBa U HEAOCTATKY aAJUTUBHBIX METOJOB?

13. XapakTepucTHKa MUKPOCTPYKTYPBI MaTE€PUANIOB, MOTYIEHHBIX
Mmeroaamu 3D neuaru?

14. Meroauka omnpeneneHus 6asmia 3epHa?

15. Meroauka onpeaencHus U pacueTa IOPUCTOCTU MaTepUaa C
UCTONb30BaHKEM Nporpammsl Image Expert?

16. Bubpl MUKPOCKOIIUM U MX OTJINYMA?

17. Kakoe obopynoBaHHEe HCIIOIB3YIOT ITPU HCIBITAHUSX HA YIAPHbBIA
u3rub?

18. OTnnuMst AMHAMUYECKUX BUIOB UCIBITAHUN OT CTAaTHYECKUX?

19. OCHOBHBIE THITEI M OCOOCHHOCTH 00PA3IIOB JUIS HCIIBITAHUH Ha
YIApHYIO BSI3KOCTH?

20.Metouka ornpeneneHus yaapHOi BI3KOCTH?

21.0npeneneHne mopora XJaHOJIOMKOCTH, METOJKA SKCIIEPIMEHTa?
22. Metoauka NOCTPOEHUS CEPUAIbHBIX KPUBBIX IIPU UCIBITAHUAX HA
yIapHYIO BSI3KOCTH?

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX IO JUCIUITIJINHE (

Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kox Hasparue ITpoBepsiemble
UHJIUKATOPBL Coneprxanue paboThI
paboTHI paboTsI N
KOMIIETEeHIHH
P1 JlabopaTopHas OIIK-4-31;0I1K-4- | MeToas! OIpeAeacHUs] XUMUYECKOTO COCTaBa METALIIMUECKUX
pabora 1. V1;0IIK-4-B1;YK-1 |marepuanos. OnpeaeneHne Mapku MaTepHrala 1o pe3yjibTaTaM ONTHKO-
Orpenenenue -B1;YK-1-Y1;VK-1- |3MHCCHOHHOTO CIIEKTPAILHOTO aHATN3a
XUMHUYECKOTO 31
cocTaBa
METaJUINYECKUX
MaTepuaioB
P2 JlabopaTopHas OIIK-4-31;0I1K-4- UcnpiTanns Ha 0JJHOOCHOE PACTSKEHHE C HCTIOIh30BAHUEM
pabora 2. V1;0IIK-4-B1;YK-1 |0ecKOHTaKTHOTO BUICOIKCTEH30METpa. AHAU3 TIOJIEH eopMaIium ¢
UcnbiTanus Ha -31;YK-1-Y1;YK-1- |ucnons3oBaHueM METOAA KOPPEISLUU HU(POBBIX U300paskeHHiA
OJIHOOCHOE B1
pacTspKeHne
P3 JlabopaTopHnas OIIK-4-31;0I1K-4- | 3HaKOMCTBO C METO/IaMH OTIPENIEICHUS TBEPIOCTH METAININIECKIX
pabora 3. V1;0IIK-4-B1;YK-1 |marepuanoB. OnpeneneHue U IOCTPOSHUE paclpeaeIeHus 3HaYeHU I
Teepnocts, mikansl  |-31;YK-1-Y1;YK-1- | MuxpoTBeprocTi. ABTOMaTH3AIUs IpoIiecca U3MEPEHUS
TBEPIOCTH B1
P4 JlabopaTopHas OIIK-4-31;0I1K-4- | Kputepuu BsS3KOCTH pa3pyuieHus. Pacyer xapakTepuCTHK BA3KOCTH
paborta 4. Bsazkocts | Y1;0IIK-4-B1;YK-1 |pa3spymieHus ¢ HCTIOIb30BaHUEM 3aIIMCH CUTHATIOB aKyCTHYECKOH
paspyiieHus -31;¥YK-1-V1;VK-1- | smuccuu Ha o6opynoBanuu National Instruments
KOMIMO3ULMOHHBIX B1
MaTepHhaoB
P5 Jla6opaTopHas OIIK-4-31;0I1K-4- | XapakTepUCTHKA HCXOMHBIX MaTEPUATIOB U MOIy9aeMbIX CTPYKTYP
pabora 5. VY 1;0IIK-4-B1;YK-1 |mocie 3D meuatu. MUKpOCTPYKTYpPHBIC HCCIIEIOBAaHHS 00pPa3IOB MMOCIe
Mukpoctpykrypable |-31;YK-1-V1;YK-1- |3D neuaru, pacuer opucTOCTH € UCIIOIb30BAaHUEM IIporpaMMel Image
HCCIEIOBAHUS B1 Expert

o0pasuos nocne 3D
reyaTu




P6

Jla6opaTopHas

BSI3KOCTB
METaJUTHYECKHX
MaTepHalioB

pabota 6. Y mapHas

OIIK-4-31;0I1K-4-
V1;0IIK-4-B1;YK-1
-31;YK-1-V1;VK-1-
B1

OnpeaeneHHe ynapHoﬁ BA3KOCTU METAJNIMICCKUX MATEPHUATIOB.
HOCTpOGHI/Ie CCpHAJIbHBIX KPHUBBIX U OMNPCACICHUC TEMIICPATYPHOT'O
nopora Xj1aJHOJIOMKOCTH

5.3. OueHovHbIe MaTepHaJibl, HCITOJb3YyEMbI€ IJIfl IK3aMEHaA (onncaﬂne 6I/IJ19TOB, TECTOB U T.Il.)

DK3aMeH He IpeayCMOTPEH

5.4. MeToauka olleHKH OCBOEHUs JUCUMILUINHBI (MoayJs, npakTuku. HAP)

IIpomexxyTouyHas aTTecTanus N0 AUCHUILTMHE IPEIyCMOTPEHa B BUE 3a4eTa ¢ oleHKoi. O0s3aTeNbHBIM YCIOBUEM JOMYCKa K
MPOMEKYTOYHON aTTECTALNH SBISCTCS BBITOMHECHIE IBYX KOHTPOJBHBIX Pa0OT Ha OLICHKY HE MECHEE, YeM «YIOBICTBOPUTEILHOY H
3aIuUTa Beex JIabopaTopHbIX paboT. OneHka GopMupyeTcs Kak cpeaHeapu(hMEeTHIecKoe U3 OIIEHOK 33 TEKYIUEe KOHTPOJIHHBIE

paboTHL
6. YYH4EBHO-METOAUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHUE
6.1. Pexomenayemas iureparypa
6.1.1. OcHoBHas JIMTEpaTypa
ABTOpBI, COCTaBUTEIN 3arnasue bubnuoreka W3pnarenscTBo, rox
JI1.1 |Tapudymnnun ©. A, MartepuanoBeaenue u DnexkTpoHHas OubanoTeKa Kazanp: Kazanckwuii

Atoros P. II1., TEXHOJIOTUsI KOHCTPYKIIMOHHBIX HalMOHAJIbHbII
Kunskos B. B. MaTepHajoB: yIeOHO- HCCIIEeI0BATEbCKUN
METOHUYEeCKOe TTocodue TEXHOJIOTHYECKUI
yausepcuter (KHUTY), 2013
JI1.2 | JlaxTun 10. M., MarepuanoBenenue: YueOHuk | bubamorexka MUCuC M.: MamHoctpoenue, 1990
Jleontsena B. I1.
JI1.3 |Huxymua Cepreit MarepuanoseneHue u OnexkTpoHHast 6MOIHOTEKA M.: U3n-8o MUCuC, 2013
AHaroiibeBuY, TepMuueckas obpaboTka: y4eO.
Typunmaa Bepornka | mocobne
IOpneBHa
JI1.4 | Huxynun Cepreit MarepuanoBeneHue u DneKkTpoHHas OuOIHOoTEKa M.: Vueba, 2006
AHaTOJHEBHY, TepMHIYeckas 00padoTKa
Typununa Beponuka |mMerainos. CrienuaiabHble
IOpneBHa cTanu: yueOHO-METO. mocodue
JI1.5 |3onoroperckuii B. C. | Mexanuueckue cBOWCTBa bubmmoreka MUCuC M.: Meramnyprus, 1983
METaJIIOB: YUeOHHK IS CTY.
BY30B
JI1.6 |3onotopesckuii B. C. [ Mexanuyeckue cBoiicTBa DnexTpoHHas OubIHoTEKa M.: Uzn-Bo MUCuC, 1998
METaJUIOB: Y4eOHUK Ul CTYLL.
BY30B, 00y4. TI0 TPYIIIE CIICII.
HarnpasJieHus 'MeTamTyprus'
JI1.7 |llyBaeBa EBrenus MarepuanoBeneHue. bubanoreka MUCuC M.: U3n-0o MUCuC, 2013
AJjekcaHapOBHa, Hemerannuueckue u
[lepMuHOB ANIeKcaHIp | KOMITO3HITOHHBIE MAaTEPHAIIBL:
CepreeBnd Kypc JIeKIHit: y4eb. mocoue
JUIS CTYJ. BY30B, 00Y4. 11O
Hamnp. - Metaunyprus
JI1.8 | Typmnmaa Bepornka | MarepuanoBenenue: na0. bubmmoreka MUCuC M.: U3n-so MUCuC, 2013
IOpseBHa, PoxHoB MPaKTHKyM: Ha aHTIL. 513.: y4el.
Anppeii bopucosuu, nocoOue Jyis CTyIl. By30B,
Hukynun Cepreit 00yu. o Hamnp. - Meramunyprus
AHaTonbeBUY
JI1.9 |Typununa Beporuka |MarepuanoBeneHue. Bbubmorexa MUCuC M.: U3n-8o MUCuC, 2013

IOpbeBHa, Hukynux
Cepreit AHaTONIBEBUY

MexaHnyeckue cBOMCTBa
MeTajioB. TepMuyeckas
00paboTKa METaIOB.
CrienManbHbIe CTAU U CILIABBIL:
y4e0. mocooue sl CTy. BY30B,
00y4. o Hamp. MeTtamryprist

6.1.2. Jlono/HUTEIbLHAS JINTEPATYpa




ABTOpBI, COCTaBUTENN 3arnaBue Bbubaunoreka W3naTenbcTBO, TOI
JI2.1 |Comnues IO. IT., MarepuanoseneHue: OnexTpoHHast 6MOIHOTEKA Cankr-IlerepOypr: Xumusaar,
Bopsenko E. 1., MIPUMEHEHUE U BBEIOOD 2020
Bonorxkanuna C. A. MaTepraoB: yaeOHoe ocodne
JI2.2 | Apcenkun A. M., Mertons! u cpeacraa OnexTpoHHas OHOIMOTEKA M.: U3n-Bo MUCuC, 2010
Brixosa 10. C., W3MEPEHH, UCTIBITaHUH U
T'opuenkoB Muxaun KoHTpoJIsi. COBpeMEHHbIE
Bnagumuposuy, ap., METO/]Ibl UCCIIEIOBAHUM
Kanomkun Cepreif (hyHKIIMOHAIBHBIX MaTEPHAIIOB:
JAMutpueBuy y4eOHO-MeTo. Iocodue: yueo.
mocoOue ISt CTYIl. BY30B,
00yu. mmo Hamp. 150100 -
Merannyprus
JI2.3 | ITpemens Mctucnap | MexaHuueckne CBOWCTBA DneKkTpoHHas OuOIHoTEKa M.: Vueba, 2007
AnppeeBud, MeTauioB. Y. 2. YIpyrocTs.
benombiTiieB Muxaun | TeXHOJIOTHYECKUE UCTIBITAHUS.
IOpreBuy [ToBepka: na0. MpakTUKYM ISt
CTYI. By30B, 00y4. IO HATIp.
'Mertannyprust'
JI2.4 | benomeitueB Muxaun | ®usuka npouyHocTu. AHaIN3 DnekTpoHHas OuOIHOTEKa M.: [MUCuC], 2019
IOpreBuy MEXaHHUYECKHUX XapPaKTEPUCTUK
MatepuaiioB (N 3423): 1ab.
MPaKTUKYM
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3armaBue Bubnuoreka H3narenscTBO, T
JI3.1 |BenomertiieB Muxaun | Mexanudeckue CBOMCTBA DnexTpoHHas OubIoTeKa M.: Yuyeba, 2007
IOpbeBru MetaiuioB. Y. 1. TBepaocTh.
[Ipounocts. [lnacTHYHOCTS:
na0. MPaKTUKYM UIS CTY/I.
BY30B, 00y4. MO Hamp.
'Merannyprust'
JI3.2 | benomeiTieB Muxaun | MexaHnuueckne CBOWCTBa DnekTpoHHas OudIHOTEeKa M.: U3a-so MUCuC, 2008
IOpbeBuy, Kynps MetaiioB. Y. 3. Ba3kocTb.
Anekcanap Paspymienue: 1a0. mpakTUKyM:
BukropoBnu y4e0. mocodue ISl CTy/I. BY30B,
00y4. 1o Hamp. 'Meramnyprust'
JI3.3 | Abpamos H. H., benos | CoBpeMeHHBIE METOIBI DnekTpoHHas OUOIHOTEKa M.: U3a-Bo MUCuC, 2011
B. A, I'epmuman E. U., |uccrnenosanuit
ap., Kamonkux (YHKIIMOHATBHBIX MaTEPHAIIOB:
Cepreit ImutprieBud | J1a0. MpakTHKYM: yaeO.
nocobue ISt CTyIl. By30B,
00y4. o Hamp. 'Meramnyprus'
6.2. Ilepeyens pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAHOHHOH ceTH « AHTEpHET»
31 |E-library http://elibrary.ru
72 | Web of Science http://webofknowledge.com
93 | Scopus http://scopus.com
24 | ScienceDirect http://sciencedirect.com
35 | bubmuorexka MUCuC http://lib.misis.ru
6.3 IlepeueHb MporpaMMHOro odecneyeHus
1.1 | Microsoft Office
6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPOodeccHOHAIBHBIX 023 JaHHBIX
N.1 |E-library (http://elibrary.ru)
N.2 | Web of Science (http://webotknowledge.com)
.3 | Scopus (http://scopus.com)
N.4 | ScienceDirect (http://sciencedirect.com)
.5 |budarnoreka MUCHC (http://lib.misis.ru)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. |

Hasnauenne

OcHarenne




YnransHeli 3a1 Ne4 (B)

KOMIDIEKT y4eOHoiW MmebOemn Ha 20 paboumx MecT,
KOMIBIOTEPbl C MNOAKIIOYEHHEM K cetd «MHTepHeT» U
JIOCTYIIOM B JNEKTPOHHYIO HH(POPMALHOHHO-
00pa30BaTENBHYIO CPENy YHUBEPCHTETA

A-04a JlabopaTopus "nocka uarepaktuBHas, Mc0000000025753
, KOMIUTEKT 00OpyIOBaHHUS JTabOpaTOPHOTO IS MCIIBITAaHHI
Ha Kpy4eHHue, TBepAoMep, MPOEKTOp ¢ IKpaHoM"

A-04 JlabopaTopus "MoHoOnok - lmrT., MHKpockonm —akcwockom 40
HCTIBITaTeNIbHAs MamnHa VHCTpOH , TBepmomep Ui

U3MEepeHuil 1o  pokBemry macromet 5101, cTeHn
cepsoruapasinueckuii 1501x satec B KOMIUIGKTE , KOMIUIEKT
o0opynoBaHus Ui ycTaHOBKH K MHB.Ne11022407

, KOMIUIEKT 00OpYZOBAaHUS UIS Pa3phIBHOI HCIIBITATENBHON
MalluHbl [stron, CTaHOK JUIi HaHECEHHs KOHIIEHTPATOB,
KOMIUIEKC JUIS ONpeIeNeHHs YAAapHON BI3KOCTH, CHCTEMa
HCTIBITAaTeNbHAS 3JIEKTpoMexaHndeckas VIHCTpOH, ONTHKO-
SMHCCHOHHBIN CIEKTPOMETp , BEChI aHATUTHUECKHE"

8. METOAMYECKHUE YKA3AHUA JJIA OBYYAIOIIINXCA

JUIs1 yCIIeIHOro U3y4eHus IUCLMIIIMHEBl PEKOMEHYETCS I10JIb30BaThCs YKa3aHHOMU B pa3zeie COAEepKaHue JIUTEPaTypol u
UCIIONB30BaTh 0a3bl JAHHBIX HAYYHOH JINTEpaTyphl, yKa3aHHbIE B IIepeyHe MPo(ecCHOHANbHBIX 0a3 JaHHBIX U HH)OPMaMOHHBIX

CIIPABOYHBIX CUCTCM.




