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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

Ipoduins OU3UKO-XUMHUS IPOLIECCOB U MATEPUAIOB
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 «MUCuC» mo Hanpasnenuto noarorosku 22.04.01 MATEPUAJIOBEJEHUE 1M TEXHOJIOT M
MATEPUHAJIOB (mpuka3 ot 05.03.2020 . Ne 95 0.8.)

CocrapiieHa Ha OCHOBaHUH yqe6H0r0 IJ1aHa:

22.04.01 MarepualioBeIcHAE W TEXHOJIOTHU MaTepuaios, 22.04.01-MMTM-23-6.plx ®HU3HKO-XUMHSI TPOIIECCOB U MATEPUAIIOB,
yrBepxkaeHHoro YuenoiM coseroM HUTY MUCHC B coctase coorsercTByromeil OIIOIT BO 22.06.2023, npotokon Ne 5-23

VYrBepxaena B cocrase OIIOII BO:

22.04.01 MaTepuanoBeeHIE H TEXHOJIOTHH MaTepHaIoB, OU3NKO-XUMUS MIPOIIECCOB U MATEPHAIIOB, YTBEPKICHHON Y YeHBIM
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 | Merononorus v npakTUKa OMpeAeSICHIs pa3MEPHBIX XapaKTePUCTHK MaTepHalIOB

2.2.3 |IIpou3BoACTBEHHAs IPAKTHKA

2.2.4 | OU3UKO-XUMUS SBOJIOIUHN TBEPAOTO BEIIECTBA

2.2.5 |MarauTHbIe CBOMCTBa (DYHKIIMOHAIEHBIX MaTEPHAIOB

2.2.6 |HaHOCTpyKTypHBIE TEPMOIICKTPUKU

2.2.7 | YnpaBineHue npoeKTaMu

2.2.8 | OU3UKO-XUMHUSI TOTYIEHHS U 00pAOOTKH MaTepHAIOB

2.2.9 |IoaroroBka K MpoIEAype 3alUTHI U 3aIIMTa BBITYCKHOW KBATU(PHUKAIIMOHHON pabOoThI

2.2.10 |IIpeanurioMHasi IpaKTHKA

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMH

OIIK-4: Cnoco0eH HaxXoAMTh U NepepadaTbIBaTh MH(POPMALUIO, TPEOYEeMYIO 1Jisl IPUHATHS PeLleHHIl B HAyYHbIX
HCCICJOBAHUSAX U B IPAKTHYECKOH TEXHUYECKOMH AesiTeJIbHOCTH, OCYLEeCTB/IATh MOJACJIMPOBAHUE, AHAJIM3 H IKCIICPHUMEHThI
B LleJISIX IPOBeeHNsl 1eTAILHOI0 HCCAeJ0BAHNA ISl pelleHNs 32124 B IPO()ecCHOHATBHOI 00J1acTH

3HaTh:

OIIK-4-31 BO3MOXKHOCTU COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI HA OCHOBE IIPOTPAMMHBIX,
HUH(OPMALMOHHO-TIONCKOBBIX CHCTEM U 0a3 JaHHBIX

OIIK-3: Cnioco0eH y4acTBOBaThH B YNIPaBJeHHH MPO()ecCHOHATLHOI /1eITeILHOCTHIO, HCIOJIB3Ysl 3HAHMS B 00J1aCTH
CHCTeMbI MEHEeIKMEHTa Ka4eCTBa, CJ0KHBIX IKOHOMHYECKHX, OPTaHU3ANMOHHBIX H YIPABJIeHYEeCKHUX BOIPOCOB NPHU
yHpaBJeHHU MPOeKTAMH B 00J1aCTH MaTepHATOBeAeHHS U TeXHOJOTHH MaTepHaJIoB

3HaTb:

OIIK-3-31 npuHIUIEI BEIOOPa HY)KHOTO METO/A M TOCIIeIOBATEIBHOCTD IPUHSITHS PELICHUH TP IPOBEICHUT
MaTepraIOBETIECKIX HCCIIEJOBAHNH, aITOPUTMBI IIU(YPOBOIT 00pabOTKH N300pasKeHUH ATl aHATIM3a MHKPOCTPYKTYPEI,
BO3MOKHOCTU METO/a KOPPESIUH II(PPOBBIX H300paXKeHUH U aKyCTHIECKON SMHCCHH AJsl PEICHUS MaTepHaloBeAUeCKUX 3a1a4

YK-1: Cnocoden OCYHIECTBJIATH Kpl/lTI/l‘leCKl/lﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHKEHEPHBIX Oﬁ’beKTOB, MmpoueccoB U CUCTEM B
MEKAUCHUIVINHAPHOM KOHTEKCTE, HpO6J’leMHLIX chyaum‘i Ha OCHOBE€ CUCTEMHOI0 Imoaxozaa, BblﬁpaT]: H MIPUMEHUTD
HanOoJIee MOAXOAsIIIHE 1 AKTYAJbHbIC METOAbI U3 CYHICCTBYIOIIIUX AHAJTUTHYICCKUX, BBIYUC/IUTECIBbHBIX U
IKCIePUMEHTAJbHBIX METOA0B UJIH HOBBIX U HHHOBAIITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaTl) cTpaTeruro aeiicTBHA

3HaTb:

VK-1-31 BO3MOXHOCTH ¥ XapaKTEPHUCTHKH COBPEMEHHOTO NCCIIEI0BATEIECKOTO 000PYI0BAaHHSI, COBPEMEHHBIX METOIIOB
KOMIIbIOTEPU3UPOBAHHBIX MaTEPUAIOBEAUECKUX UCCIIEA0BAaHUN U IPUKIIAJHBIX ITAKEThl IPOrPaMM sl aBTOMaTU3alM1 IIPOLIECCOB
U3MepeHHui 1 00paboTKU TaHHBIX, TOJIyYEHHBIX C UCIOJIB30BAaHHEM MaTEpPHUAIOBEAYECKOT0 000pYI0BaHHS

OIIK-4: CnocodeH HAXOAUTh U NepepadaThIBaTh HHGPOPMALUIO, TPeOyeMylo /ISl IPUHATHSA PellleHHil B HayYHbIX
HCCJIeIOBAHNAX M B NPAKTHYECKOH TeXHUYECKOH AesiTeIbHOCTH, OCYIECTBJISTh MOIeTHPOBaHNE, AHAJU3 U IKCIIEPHMEHTBI
B LeJISIX MPOBedeHUs 1eTaTbHOI0 UCCIeI0BAHUS IS pellleHusI 32124 B PogecCHOHAIBLHOM 00/1acTH

YMmerb:

OIIK-4-VY1 camocTosTeNbHO paboTaTh Ha KOMIBIOTEPE C HCIOIB30BAHUEM OCHOBHOTO Ha0Opa NMPHKJIaJHBIX IPOrPaMM U B
HuTepHeTe, NCIIONB30BaTh COBpEMEHHBIC Hay4dHbIe 0a3bl maHHBIX (Web of science, ScienceDirect u ip.) 11l MOMCKa peleBaHTHOM
uHpopMaun

OIIK-3: CnocoGeH yuacTBOBaTh B YIPaBJIeHUU NMPOo¢ecCHOHAIBHOM 1eATeJbHOCTbHI0, HCI0JIb3Ysl 3HAHUS B 00/1aCTH
CHUCTeMbI MEHET:KMEHTA Ka4yecTBa, CJI0KHbIX IKOHOMUYECKUX, OPTraHNU3allHOHHBIX U YIPaBJeHYECKUX BONPOCOB NPHU
yIpaBJeHHHU MPOEKTAMH B 00J1aCTH MaTepHAJIOBeAeHHS U TEXHOJOTHH MATEPHAJIOB

YMmerb:

OIIK-3-Y1 camocTOATENbHO TAHUPOBATh MaTEPHAJIOBEAYECKHE UCCIEJ0BAHMs, BEIOMpAas HEOOX0AUMBIE METOTUKHU U




o0opyaoBaHUE IS MOTYUSHUS] HEOOXOAUMBIX JaHHBIX, AHATU3UPOBATh MOTydIEeHHbIE HECKOIBKUMHE HapaIeIbHEIMU METOAaMH
PE3yJIBTATHI C LEIbIO TOBBIICHUS] TOYHOCTH ONPEISISIEMbIX XapaKTEPUCTHK, 00pabaThIBaTh IIOJYYEHHbIC PE3YJIbTAThI PH HOMOLIH
nakeroB porpamMm Image Expert, Bluehill, VIC 3D

YK-1: Cnioco6en ocymecTBIATh KPUTHYECKUH AHAJHU3 HOBBIX M CJIOKHBIX HHKEHEPHBIX 00bEKTOB, MPOLIECCOB U CHCTEM B
MEXKIUCHUIIVIMHAPDHOM KOHTEKCTE, ﬂpOﬁJ’leMH])lX CP[TyilllP[ﬁ Ha OCHOBEC CUCTEMHOI'0 1Imoaxoaa, BblﬁpaT]) U NPUMEHHUTH
HauOoJ/Iee MOAXOASIIME U AKTYaIbHbIE METOAbI U3 CYIIECTBYIOIIUX AHATUTHYECKHX, BLIYUCTUTEIbHBIX H
IKCIEPUMEHTATBHBIX METOIOB WJIH HOBHIX H HHHOBAIIMOHHBIX METO/IOB, BHIPAGATHIBATH CTPATETHIO JeiiCTBHI

YMmerb:

YK-1-¥1 Bb1OupaTs 31eKTpo0OOPYIOBAHUE U INEKTPOHHBIE YCTPOICTBA, PACCUUTHIBATH PEXKUMBI UX PAOOTHI METOaMU
TUIAaHUPOBAHUS ¥ IIPOBEICHUS N3MEPUTENBHBIX SKCIIEPUMEHTOB, BEIOUPATh M HCIOJIB30BATh METOIbI 00pabOTKH
IKCTIEPUMEHTAIBHBIX JaHHBIX M OI[EHKH PEe3yJIbTaTOB SKCICPHMEHTOB

OIIK-4: Cnoco6en HaX0IUTh U NepepadaTbIBaTh HHGOPMALHIO, TPEOYeMYIO /ISl IPUHATHUS PellleHuil B HAyYHbIX
HCCJICI0BAHUSAX U B npaKanecxoﬁ TeXHUYECKOM ACeATEJIbHOCTH, OCYHICCTBJATH MOJCJIHPOBaHNEe, AaHAJIU3 U IKCIIEPUMEHTbI
B LeJISIX NPOBEIEHHUS IeTAJbHOI0 HCCAeT0BAHUS IIsl pellleHus 3a1a4 B NpodeccuoHAIbLHOI 001acTH

Baanernb:

OIIK-4-B1 ombIToM IpoBeIeHHsI MATEPHATIOBEIUECKIX HCITBITAHNI HA COBPEMEHHOM HCCIIEIOBATEILCKOM 000PY/IOBAHUH C
WCTIOb30BaHHEM MH()OPMAIIMOHHBIX TEXHOJIOTUI U YMEHHEM aHAIN3UPOBATh [TOJMyYeHHBIE PE3YIbTAThl U PACCUUTHIBATH OCHOBHBIE
XapaKTEePUCTUKH

OIIK-3: Cnocoben Y4aCTBOBATH B YIPABJICHUHA HpO(l)ECCHOHaJIbHOﬁ ACATEJIbHOCTHIO, HCIIOJIB3YSl 3HAHUSA B o0acTn
CUCTEMBbI MCHC’KMEHTA KAY€CTBA, CJIOKHBIX IKOHOMUYCCKUX, OPTAHU3ANMOHHBIX M YIIPABJICHYECCKHUX BOIIPOCOB IMPH
YupaBJ/icHUU MPOCKTaAMU B odJiacTu MaTepuaJIOBeICHUA U TEXHOJOIHHA MaTepuajaoB

Baanernb:

OIIK-3-Bl1 MCTOAaMH INTAHUPOBAHUS U MPOBCACHUA U3MCPUTCIIbHBIX SKCIICPUMEHTOB, BBI60pa M UCIIOJI30BaHUs MCTOJOB
O6p360TKI/I OKCHECPUMCHTAJILHBIX JaHHBIX U OLCHKU PE3YIbTATOB OKCIEPUMEHTOB

YK-1: Cnoco0eH ocymecTBASITh KPUTHYECKHI aHAJIU3 HOBBIX M CJI0KHBIX HHKEHEPHbIX 00bEKTOB, IPOLIECCOB U CHCTEM B
MEKIMCUHINIMHAPHOM KOHTEKCTE, IP00JIEMHBIX CUTYAallUii HA 0CHOBE CHCTEMHOI0 I10X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHAJIMTHYCCKHUX, BLIYHCIUTEIbHbBIX H
JKCIIEPUMEHTAJILHBIX METO0B MJIM HOBbIX M MHHOBALIMOHHBIX METO0B, BLIPA0ATHIBATh CTPATErHIO el cTBUMH

Baaaernb:

YK-1-B1 HaBbIKaMM NPOBEACHUSI XUMHYECKOTO aHAIHN3a METAJUIMYECKMX MaTEPHAJIOB C HCIIOJIb30BAHHEM ONTHKO-3MHCCHOHHON
CTIIEKTPOMETPHH, TIPOBECHIUS OCHOBHOTO KOMIDIEKCAa MEXaHWYECKHUX HUCTIBITaHUH (OJJHOOCHOE PACTsHKEHHE, MUKPOTBEPAOCTS,
yAapHas BI3KOCTb, BI3KOCTh Pa3pyIIEHHs) C HCIOIb30BAHUEM COBPEMEHHOT'O 000PYIOBaHHS U MTAaKeTa MPUKIATHBIX IPOrpaMM
(LabVIEW, VIC 3D, Bluehill), ontuyeckoit Mukpockomnuu, o6paboTku n300pakeHni 1 XapakTepUCTUKU MUKPOCTPYKTYPHI C
UCIIONB30BaHUEM ITakeTa nporpamm Image Expert

4. CTPYKTYPA U COOEP) KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Beinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kype HHIUKATOPBI H I sieMble
KOMIIeTeH it pecypcbl padoThI

Pa3nen 1. BBenenne B
KOMIbIOTEPHbIE U
HH(OpMalLHOHHBIE
TeXHOJIOTHU B HAYKe U
NMPOU3BO/ICTBE.
IMocaenoBaTeabHOCTH
NMPUHSATUS PellleHui npu
TUIAHUPOBAHUM MCTBITAHMI

1.1 [TnanupoBaHue UCTIBITAHUHN C 1 1 OIIK-4-31 JI1.10
HCIIOb30BaHUEM OIIK-4-Y1 JIT.1J12.1
KOMITBIOTEPHBIX 25
HH(POPMALMOHHBIX
texnonoruit /TIp/

1.2 CaMOCTOSITENT HOE U3YUCHHE 1 8 OIIK-4-31 JIT.10 JI1.1
JIUTEPATYPBI IO TEMATUKE JI1.2 J11.3
COBpPEMEHHBIX JI1.4 J11.7
KOMITBIOTEPHBIX U JI1.8
HH(POPMAMOHHBIX JI1.9J12.5
TEXHOJIOTUil B HAYKE U J2.3J12.1
nipousBojicTBe. [loaroroBka k J12.4
npoBeneHuto JlabopaTtopHoit 010222354

paborts /Cp/ 95




Pa3nen 2. Onpenenenue
XHMHUY€CKOT0 COCTaBa

MeTALTHIEeCKUX
MaTepuajoB

2.1 Omnpenenenue XUMUIECKOTO 2 VYK-1-31 YK-1- | JI1.10J11.2
COCTaBa METAUTMYECKUX Y1 VK-1-Bl JI1.3J12.1
Marepuainos /IIp/ OIIK-4-31 25

OIIK-4-Y1

2.2 ONTHKO-DMUCCHOHHBII 2 OIIK-4-B1 JI1.10 JI1.2 KM1 P1
CHEKTPAIbHBIN aHAIN3. JI1.3J11.1J12.
Ornpenenenue 1
MPUHAIISKHOCTH 00pa3IoB K
onHo# rnaBke /J1ab/

2.3 CaMocTosITeNbHOE N3YIEHUE 8 OIIK-4-31 JI1.10J11.2
JIUTEPATYPHI IO TEMATHKE OIIK-4-V1 JI1.3J11.1
onpeesIeHUss XMMU4ECKOro 01022354
COCTaBa METAJUIMYECKUX 95
Mmarepuanos. [Toaroroeka k
npoBeneHuto JlaboparopHon
pabotsr /Cp/

Pasnea 3. UcnibiTaHus Ha
OTHOOCHOE PACTSKEHNE

3.1 UcnelTanus Ha OJHOOCHOE 2 OIIK-4-31 JI1.1 JI1.5

pactspxenue /I1p/ OIIK-4-Y1 JI1.6
JI1.9J12.1
35

3.2 UcnelTanus Ha OJHOOCHOE 2 VK-1-31 YK-1- JI1.1 JI1.5 KM1 P2
pacTshKeHue C Y1 VK-1-Bl JI1.6
HCIIOIB30BaHUEM OIIK-4-B1 JI1.9J12.4J12.
0GECKOHTaKTHOTO 5
BUJICOIKCTECH30METPA.

AHanu3 noneit gedopmaruu
C UCIIOIb30BAHNEM METOa
KOppeJsud HAPPOBBIX
n3o0paxxenui /J1ad/

33 CaMOCTOSITENT HOE U3YUCHHE 8 OIIK-4-31 JIT.1 JI1.5
JINTEPATYpPHI [10 TEMATUKE OIIK-4-V1 JI1.6 JI1.9
UCTIBITAHUN U XapaKTePUCTUK OIIK-3-31 213253 54
MIPH OJHOOCHOM PACTSDKEHHH. OIIK-3-V1 25
[ToaroroBka K nMpoBeneHUIO OIIK-3-B1
Jla6opatopHoit padotsr /Cp/

Pa3nen 4. TBepaoctb,
IIKAJIbI TBEPIOCTH
4.1 TBepmoctb, HIKaIbl 2 VK-1-31 OIIK- | JI1.2 JI1.5
tBepnoctu /I1p/ 4-31 OIIK-4- JI1.6
VY1 OIIK-4-B1 JI1.9J12.1
2.4
35

4.2 Orpenienenue v MOCTpPOSHNE 2 OIIK-4-B1 JI1.2 JI1.5 KM1 P3
pacrpeneneHus 3HaueHUH J1.6
MHUKPOTBEPOCTH. JI1.9J12.1J12.
ABTOMaTH3aIMS MIpoIiecca 5
n3mepenust /J1ab/

43 CaMocTosITeTbHOE N3YICHUE 17 OIIK-4-31 JI1.2 JI1.5
JUTEPATypHI 110 OIIK-4-V1 JI1.6 JI1.9
TeMaTUKEOpeeICHUS OIIK-3-31 213233 54
TBEPAOCTH OIIK-3-Y1 25
KOHCTPYKLIMOHHBIX OIIK-3-B1

Mmarepuanos. [Toaroroeka k
npoBenenuto JlaboparopHoi
paboTHI M HAMCAHUIO
KOHTPOJILHOM paboThl

Nel /Cp/




4.4 KonTponsHas pabora YK-1-31 YK-1- J1.2 KM1

Nel Mlp/ Y1 VK-1-Bl 25
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-3-31
OIIK-3-V1
OIIK-3-B1

Pa3znea 5. Bazkoctb

pa3pylieHus

KOMTO3UIIHOHHBIX

MaTepuajioB

5.1 BszkocTs paspymienus VYK-1-31 YK-1- | JI1.10 JIL.5
KOMITO3UITHOHHBIX Y1 YK-1-Bl1 JI1.6 JI1.7
Marepuainos. Kpurepuu OIIK-4-31 25
BSI3KOCTH paszpymenus /IIp/ OIIK-4-Y1

OIIK-4-B1

5.2 Pacuer xapakTepucTuk YK-1-B1 OIIK- | JI1.10 JI1.5 KM2 P4
BA3KOCTH pa3pyLLIEHUs C 4-V1 OIIK-4- J1.6
HCIIOIb30BAHNEM 3aIIUCH B1 JIT.7J11.1
CUTHAJIOB aKyCTHYECKOM J12.1
SMUCCHH Ha 000PYI0BaHUH J12.4J12.1
National Instruments /J1a6/

53 CaMOCTOSTENT HOE U3YUCHHE OIIK-4-31 JIT.10 JI1.5
JIUTEPaTyphl IO TEMATUKE OIIK-4-Y1 J1.6
BSI3KOCTH pa3pylICHUS U JIL.7J11.1
TPELIMHOCTONKOCTH JI2.1 J12.4
KOHCTPYKITHOHHBIX 01323334
MatepuainoB. Iloaroroska k 25
npoBeneHuto JlaboparopHoi
pabotsr /Cp/

Pasnea 6. CoBpeMmeHHbIe
MeTO/Ibl AATUTHBHOIO
NPOU3BOJCTBA

6.1 CoBpeMEeHHBIE METO/IbI VK-1-31 YK-1- JI1.2
aIUTUBHOIO TPOU3BOCTBA, V1 VK-1-B1 JI1.9J11.10
XapaKTepUCTUKA UCXOTHBIX OIIK-4-31 25
MaTepHUasoB U MOJy4aeMbIX OIIK-4-V1
ctpykryp. /Tlp/ OIIK-4-B1

6.2 MUuKpOCTpyKTYpHBIE YVK-1-Y1 VK-1 J1.2 KM2 P5
HCCIIeIOBaHUs 00pa3IoB -B1 OIIK-4-31 JI1.9J12.1
nocnie 3D nedaru, pacyer OIIK-4-B1
MTOPUCTOCTH C
WCTIOIb30BaHUEM TPOTPaMMBbI
Image Expert /J1a6/

6.3 CaMOCTOSITETEHOE U3YUCHHE OIIK-4-31 J1.2
JIUTEPATYPHI IO TEMATHKE OIIK-4-V¥1 JI1.9J11.1
aJUINTUBHOTO MPOU3BOJICTBA. OIIK-3-31 2132023 54
[ToaroToBka K MpOBEACHUIO OIIK-3-V1 25
JlabopaTopHoii pabotsr /Cp/ OIIK-3-B1
Paznen 7. Ynapuas
BA3KOCTh METAITHYECKUX
MaTepuajioB

7.1 Y napHast BA3KOCTh VK-1-B1 OIIK- | JI1.1JI1.5
METAJUTUYECKUX 4-31 OIIK-4- JI1.6
Marepuainos /IIp/ V1 JI1.9J11.10

2.4
25

7.2 [TocTpoenue cepuanbHBIX OIIK-4-B1 JIT.1JI1.5 KM2 P6
KPUBBIX U OIPE/EICHUE J1.6
TEMIIEPATYPHOT'O ITOpora JI1.9J12.1
XJIAHOIOMKOCTH /J1a6/ J12.4712.1




7.3 CamocTosITeNnpHOe U3ydeHNe 1 17 OIIK-4-31 JI1.1JI11.5

JIUTEPATYPBHI IO TEMATHKE OIIK-4-V1 JI1.6 JI1.9

JUHAMHWYECKUX UCIBITAHUHA U D152 53 54

OIIpEeeNeHUs yIapHOH 25

Bsa3kocTH. IloaroroBka k

nposeaeHuto JlabopatopHoii

paboOTHI I KOHTPOJIHHOH

pabotsr Ne2 /Cp/

7.4 Konrponbnas pabota 1 2 YK-1-31 YK-1- J1.2 KM2

Ne2 Mlp/ Y1 VK-1-Bl 25
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-3-31
OIIK-3-VY1
OIIK-3-Bl1

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTposibHble MeponpusiTusi (KOHTPOJIbHAsSI pad0oTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.II), BOMPOCHI 1JIsI
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KoHnTponbsHoe Iposepsienmere
KM P — HHIKATOPB Bomnpocs! 11 oArOTOBKU
KOMIETEeHIUH
KM1 Konrtponsnas OIIK-4-31;0I1K-4- 1. OcHOBHBIE METOBI ONPEAEIECHUS XUMUYECKOTO COCTaBa METAJIIIOB U
pabora 1. V1;0IIK-4-B1;YK-1 |ux cmiaBoB?
XuMHuueCcKui -B1;YK-1-Y1;VK-1- | 2. [IpyHUOXAIT ONTHKO-3MHUCCUOHHOTO CIIEKTPAILHOTO aHaIn3a?

ananu3. McrelTanus
Ha pacTsKEHHeE.

31;0I1K-3-31;0I1K-
3-V1;0IIK-3-B1

TBeprocts.

3. YCcTpoHCTBO CHEKTpOMETpa, NEPEIUCINTE OCHOBHBIE COCTABIIIONINE?
4. Orpanu4eHus IPUMEHIMOCTH ONTHKO-3MHCCHOHHOTO MeToza?
5. Kanubposka cnekrpomerpa? Heo0XxoauMOoCTh UCTIONB30BaHUS
CTaHIAPTHBIX 00Pa3IOB ISl KATHOPOBKHU?

6. HazoBuTe 1nocne0BaTebHOCTD ONepaluii IIpU IPOBEAECHUH OIITUKO-
SMHCCHOHHOTO CIIEKTPaIbHOI0 aHanu3a?

7. OcobeHHOCTH MPOOOIOATOTOBKH, TPEOOBaHUS K 0Opa3iiam?

8. IlociienoBaTenbHOCTD JEUCTBUM IS ONIPEAEICHUS IPUHAIEKHOCTU
00pa3oB K OAHOI M1aBke?

9. Kakue 31eMeHTHI CI0KHEE BCEro ONPENeIsIOTCS IPH ONTUKO-
SMUCCHOHHOM aHasu3e craneit? [Touemy?

10. ®u3uuuckoe sBJIECHUE, HA KOTOPOM OCHOBAH SYMHCCUOHHBIN
CHEKTPaNbHBIN aHATH3?

11. IlepeuncnuTe OCHOBHbIE MEXaHUYECKUE XaPAKTEPHCTUKH,
oIpezenesieMble IIPU OHOOCHOM pacTsHKEHUN?

12. Metoas! n3mepenust aedopmaryu odpasna npy UCIBITAHUSAX Ha
OJIHOOCHOE pacTsikeHue?

13. [IpuHuun onpeneneHust AeopMaIi METOIOM KOPPEISINH

I POBEIX N300pakeHMIT?

14. Buasl 00pa3LoB /Ui UCTIBITAHUH Ha pacTsDKEHHE, TPEOOBaHUS K
MpoOOMOArOTOBKE?

15.®u3nveckuii CMbICI Mpezesia TeKY4eCTH, IITOMAAKH TeKY4IeCTH,
3y0a TexydecTu?

16. Moxyne FOnra. OnpeneneHre u GU3NIESCKHA CMBICIT?
17.01n4ne guarpaMm pacTsKEHUs! B YCIOBHBIX M HCTUHHBIX
KoopauHaTax?

18. OcHOBHBIE HIKATBI TBEPAOCTH, OCOOCHHOCTH BBIOOpA MIKATIBI
TBEPAOCTHU?

19. Teepnocts 1o bpuneniro. Meronuka onpeaeneHus?
20.TBeprocts mo Poksemty. Meronuka onpeneneHus?

21. Teepaocts no Bukkepcy. MUkpoTBepaocTb. MeToauka
onpeaeneHus ?

22. Mcnonb30BaHUE MUKPOTBEPAOCTH IJIS OIIPEAETICHUS PEXXUMOB
TepMo0oOpaboTKH 00pa3oB?




KM2

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

OIIK-4-31;011K-4-
V1;0IK-4-B1;YK-1
31;YK-1-Y1;YK-1-
B1;0I1K-3-31;0I1K-
3-Y1;0I1K-3-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 no gucuunauHe (Kypcoas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassanne
paBoTHI paBoTsI HHIUKATOPbL Coneprxanue paboThI
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;0I1K-3-31;0TIIK-
cocTaBa 3-V1,0I1K-3-B1
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
O/IHOOCHOE B1;0I1K-3-31;0I1K-
pacTsKeHne 3-V1;0IIK-3-B1

P3 JlabopaTopHas OIIK-4-31;0I1K-4- | 3HaKOMCTBO C METOJaMHU OINIPEJEICHUSI TBEPAOCTH METANINUECKUX
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;0I1K-3-31;0I1K-

3-V1;0IIK-3-B1

P4 JlabopaTopHnas OIIK-4-31;0IIK-4- | KpuTtepuu BA3KOCTH pa3pyuieHus. Pacuer XxapakTepHUCTHK BSI3KOCTH
pabota 4. Bazkocts | V1;0I1K-4-B1;YK-1 |pa3pyiieHust ¢ HCIOIb30BAaHUEM 3aMMCH CUTHAIOB aKyCTUYECKOM
paspymeHus -31;YK-1-Y1;YK-1- |amuccuu Ha o6opymnoBannu National Instruments
KOMITO3UIIMOHHBIX B1;0TIIK-3-31;0I1K-
MaTepHuaoB 3-V1;0I1K-3-B1

P5 JlaGoparopHas OIIK-4-31;0IIK-4- | XapakTepucTUKa HCXOIHBIX MaTePUAIOB U MOIY4aeMbIX CTPYKTYP
pabota 5. V1;0I1K-4-B1;YK-1 |mocne 3D medatu. MUKpOCTPYKTYPHBIC HCCIICAOBAHHS 00Pa3IloB MocCiie
Mukpoctpykrypaele |-31;VK-1-V1;VK-1- |3D neuaru, pacuer OpUCTOCTH € UCIOJIb30BAHUEM IIporpaMMel Image
HCCIIENOBAHUS B1;0IIK-3-31;0I1K- | Expert

o6pasuos nocie 3D
neyaTH

3-V1;0IIK-3-B1




P6

Jla6opaTopHas
pabota 6. Y mapHas
BSI3KOCTh
METaJUTHYECKHX
MaTepuanoB

OIIK-4-31;011K-4-
V1;0IK-4-B1;YK-1
31;YK-1-Y1;YK-1-
B1;0I1K-3-31;0I1K-
3-Y1;0I1K-3-B1

OmnpeneneHue yrapHoil BA3KOCTU METAUTHYECKUX MaTEpHATIOB.
ITocTpoeHue cepranbHBIX KPUBBIX U ONPEEIEHHE TEMIIEPATYPHOIO
HOpora XJIaJHOJIOMKOCTH

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. YHEBHO-METOAUWYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

bubaunoreka

UsnaTenscTBo, rox

JI1.1 |Tapudymnnun ©. A, MartepuanoBeaenue u DnexkTpoHHas OubanoTeKa Kazanp: Kazanckuii HaydHO-
Atoros P. II1., TEXHOJIOTUsI KOHCTPYKIIMOHHBIX HCCIIeI0BATENbCKUI
Kunskos B. B. MaTepHajoB: yIeOHO- TEXHOJIOTUYECKHN

METOANYECKOE Mmocodre yauBepcuretr (KHUTY), 2013

JI1.2 | Jlaxtun }O0. M., Martepuanoseaenue: YueOuuk | bubnuorexka MUCuC M.: MamuHocTpoenue, 1990
JleonTsesa B. I1.

JI1.3 |Huxymun C. A, MarepuanoseneHue u OrexkTpoHHas OHOIHOTEKA M.: U3n-Bo MUCuC, 2013
Typununa B. 1O. TepMHUecKas 00paboTka: yueo.

nocobue
JI1.4 |Huxymusn C. A, MarepuasnoBeneHue u DnekTpoHHas OudIHOTEKA M.: Yueba, 2006
Typununa B. 1O. TepMuIeckas oopadboTka

MeTauioB. CrienuaibHbIe
cTanu: yueOHO-METo/. mocodue

JI1.5 |3onoroperckuii B. C. | MexaHnuueckue cBOWCTBa bubanorexka MUCuC M.: Meramnyprus, 1983
METAIUIOB: YUeOHHK IS CTY.
BY30B

JI1.6 |3omoropesckuii B. C. | MexaHnueckue cBOHCTBA OnexTpoHHast 6MOIHOTEKA M.: U3n-8o MUCuC, 1998
METaJUIOB: Y4YeOHMK [UIS CTYIL.
BY30B, 00y4. TI0 TPYIIIE CIICII.
HanpasieHus 'Mertamryprus'

JI1.7 |llysaeBa E. A, Marepuanosenenue. Bbubmmorexka MUCuC M.: Uzn-Bo MUCuC, 2013

ITepmunos A. C. Hemerannuyeckue u
KOMITO3HITOHHBIE MAaTCPHAIIBL:
Kypc JIeKIHii: y4e0. mocome
JUIS CTYJ. BY30B, 00Y4. 1O
Harmp. - Metautyprus

JI1.8 | Typununa B. 1O., MarepuasoseaeHue: J1ab. bubmmorexka MUCuC M.: U3a-so MUCuC, 2013
PoxnoB A. b., MPaKTUKyM: Ha aHTJI. 513.: yae0.

Huxymun C. A. nocoOue Jyis CTyI. By30B,
00y4. 1o Hamp. - Meramryprus

JI1.9 | Typununa B. 1O., MarepuarnoBeeHue. bubmarorexka MUCuC M.: U3a-Bo MUCuC, 2013
Huxynun C. A. MexaHudeckue cBOICTBa

MeTamioB. Tepmuueckas
00paboTKa METaJLJIOB.
CrienmaibHbIE CTAN W CIIIABBI:
yue0. mocodue ISt CTy/. BY30B,
00y4. o Hamp. MeTtammyprust
6.1.2. Jlono/THUTeILHAS JIMTepaTypa
ABTODBI, COCTaBUTENIN 3arnaBue bubimoreka WsnarenscTBO, rOA
JI2.1 | Comnnues 1O. I1., MarepuanoBeneHue: DneKkTpoHHas OUOIHOTEKa Cankr-TlerepOypr: XuMu3aar,

Bopsenko E. 1,
Bonorkannna C. A

pUMEHEHHE U BBIOOD
MaTepHuajoB: yueOHoe mocodue

2020




ABTOpBI, COCTaBUTENN

3arnaBue

Bbubaunoreka

W3naTenbcTBO, TOI

JI2.2 | Apcenxun A. M., Mertonp! u cpeacTa DnexkTpoHHas OubIHOTEKa M.: Uzn-Bo MUCuC, 2010
Brixosa 10. C., W3MEPEHH, UCTIBITAHUHN U
T'opmienkos M. B., np., | kouTposss. CoBpeMeHHbIE
Kanomkwa C. J1. METOJIBI UCCIICIOBAHMI
(YHKIIMOHAIBHBIX MaTEPHAIIOB:
y4eOHO-MeTOoI. mocooue: yueo.
nmocoOue JyIst CTYIl. BY30B,
00yu4. o Hamp. 150100 -
Merannyprus
JI2.3 | ITpemens M. A., MexaHn4eckue CBOHCTBa DneKkTpoHHas OUOIHOTEKA M.: Yueba, 2007
BbenomsiTiie M. O. MetaiioB. Y. 2. Yopyrocts.
TexXHOTOTUIEeCKHEe UCTTBITAHMS.
[ToBepka: nal. MpakTUKYM ISt
CTYI. By30B, 00y4. IO HaTp.
'Meramnyprust'
JI2.4 | Benomsritiies M. HO. ®uzrkKa NpoyHoCTU. AHANU3 DnekTpoHHas OudIHOTEKa M.: [MUCuC], 2019
MEXaHHUYECKHUX XapaKTEPUCTUK
MatepuaiioB (N 3423): nab.
MPaKTUKYM
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3ariaBue Bubnuoreka H3narenscTBO, T
JI3.1 |benomsrtues M. 1O. MexaHnueckre CBOHCTBa DnexkTpoHHas OubInoTeKa M.: Yueba, 2007
metaiuioB. Y. 1. TBepaocTh.
ITpounocts. IInacTuyHOCTH:
na0. MPaKTUKYM JUIS CTY/I.
BY30B , 00y4. 10 HaIIp.
'Merannyprust'
JI3.2 | benomertes M. 1O., MexaHn4ecKHe CBOMCTBA DnekTpoHHas OUOIHOTEeKa M.: U3n-o MUCuC, 2008
Kynpsa A. B. MeTamioB. Y. 3. Bs3kocTs.
Paspyuienue: n1a0. mpakTHKYM:
y4e0. mocooue ISl CTy/. BY30B,
00y4. 1o Hamp. 'Meramnyprust'
JI3.3 | Abpamos H. H., benos | CoBpeMeHHBIE METOIBI DnekTpoHHas OuOIHOTEKa M.: U3n-Bo MUCuC, 2011
B. A, T'epmiman E. ., |uccnenoBanuit
ap., Kamomkun C. JI. | GyHKIIMOHAIBHBIX MaTEPHAIIOB:
na0. MPaKTUKYM: y4eO.
nocoOue IS CTyI. By30B,
00yu. o Hamnp. 'Meramryprus'
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «MHTEepHET»
31 | E-library http://elibrary.ru
92 | 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 Ilepeuenb MPOrpaMMHOro odecnevdeHust
1.1 | Microsoft Office
6.4. Ilepeuenb HHGOPMATMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
U.1 | E-library (http://elibrary.ru)
N.2 | Web of Science (http://webofknowledge.com)
N.3 |Scopus (http://scopus.com)
N.4 | ScienceDirect (http://sciencedirect.com)
.5 |budmrnoreka MUCuC (http://lib.misis.ru)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Haznauenue OcHauenue

YuraneHsiii 321 No4 (B)

KOMIUIEKT YyueOHoi wmebenn Ha 20 pabouumx MecT,
KOMIBIOTEPhl C MNOAKIIOYEHHEM K cetd «MHTepHeT» U
JOCTYIIOM B AIIEKTPOHHYIO UH(OPMALUOHHO-
00pa3oBaTEIbHYIO CPENy YHUBEPCUTETA




A-04a Jlaboparopus "nocka uarepaktuBHas, Mc0000000025753
, KOMIUIEKT 00OpyJOBaHMS JTaOOPaTOPHOTO IJISI MCTIBITAaHHI
Ha Kpy4eHue, TBEpAOMEp, IPOEKTOP ¢ IKpaHOM"

A-04 Jlaboparopus "Monob6iok - lmr.,, MuKpockom axcmockom 40
ucHbITaTeNbHas MammHa MHCTpoH , TBepuomep Ui

u3MepeHuii mo  pokBeury macromet 5101, creHn
cepBoruapapnuueckuii 1501x satec B KOMIUIEKTE , KOMILIEKT
obopynoBaHus i ycTaHOBKH K HHB.Ne11022407

, KOMIUIEKT 00OpYHIOBaHUs Ul Pa3phIBHOIM HCIBITATEIEHON
MaIIMHEl [stron, CTaHOK JUI1 HaHECEHHs KOHIICHTPATOB,
KOMIUIEKC JUIS ONpEIeNeHHs YHAapHOH BSI3KOCTH, CHCTEMa
UCTBITaTeTbHAS 3JCKTpOMeXaHnyeckas VIHCTPOH, OINTHKO-
SMHCCHOHHBIN CIIEKTPOMET] , BEChI aHAJMTHYCCKHE"

8. METOANYECKHUE YKA3ZAHUA I OBYYAIOIIIUXCSA

Jlns ycrenHoro u3y4eHus AMCLMIUINHBI PEKOMEHTYETCsl TOIb30BaThCs yKa3aHHOW B pas/ielle CoAepKaHue TNTEPATYPOi
HCTIONB30BaTh 0a3bl JAHHBIX HAYYHOH JIMTEpaTyphl, yKa3aHHBIC B IIepedHe Npo(ecCHOHaTBHEIX 0a3 JaHHBIX I MH(OPMAITMOHHBIX

CIIPABOYHBIX CUCTEM.




