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3KCHepl/IMeHTaJII>HI>Ie METOAbI HCCJICTOBAHUSA MAIlITMH

Paspaborana B coorBerctBuu ¢ OC BO:
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CocrasiieHa Ha OCHOBaHUHU yqe6H0ro IJ1aHa:

15.03.02 TexHonoruueckue MamuHel 1 060pynoBanue, MO-20.pIX MamiuHbl 1 arperatbl TPYOHOTO MPOU3BOICTBA, YTBEPIKICHHOTO
VYuensim coBetoM BO HUTY "MUCuC" 27.02.2020, npotokon Ne 5-20

Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

TexHoJioruu U 000py10BaHNS 00PadOTKH METAIOB AaBJIeHUEM

IIpoTokoi ot 29.06.2020 1., Ne10

3aB. kadenpoii [Ipodh. Camyces C.B.



1. HEJIX X 3AJAYH OCBOEHUA

1.1|O3HaKOMHUTH C TCOPETUICCKUMHU OCHOBAMHU SKCIICPUMEHTAJIBHBIX METOAOB UCCIICAOBAHUA MCTAJUTYPTHICCKUX MAIlIMH 1
O60py£[0BaHI/I$I; Hay4YUTb METOJUKE NMPOBEACHUA SKCIICPUMEHTA U ONIPEACIICHUIO OIITUMAJIBHBIX yCJ'IOBI/Iﬁ €ro NpoOBCJICHUA,
MIPUMCHCHUIO METOI0B MaTeMaTHIeCKOM CTaTUCTUKH JIJIS o6pa60T1<1/1 1 OLICHKHU 3KCIICPUMCHTAJIBHBIX PE3YJIbTATOB,
TIOCTPOCHHIO MAaTECMAaTUYCCKUX MOJIENIeH TEXHUYCCKUX 00BEKTOB IO OIBITHBIM JaHHBIM U IPOBCACHUIO UX aHaJIN3a.

1.2|TToxrotaBnuBath ¥ MPOBOJHUTH FKCIIEPUMEHTAIBHBIC UCCICOBAHUS METALTYPIHUYESCKIX MAIIHH  000pyI0BaHHS,
OILIEHUBATh HaJI&KHOCTh M 3HAUUMOCTh SKCIIEPUMEHTANIBHBIX PE3YJIbTATOB; OIHUCHIBATE PE3yJIbTaThl SKCIIEPUMEHTA
(YHKIMOHAIBEHBIMHU 3aBUCUMOCTSIMHU; TUIAHUPOBATH 3KCIIEPUMEHTHI, CTPOUTS 110 SKCIIEPUMEHTAIILHBIM JJaHHBIM MO/IEIH,
IIPOBEPATH aAEKBAaTHOCTH AIMITMPHUYECKUX MOJIEINEeH, TPUHIMATh 00OCHOBAHHBIE PEIICHHUS B BHIOOPE MOEIIH.

2. MECTO B CTPYKTYPE OGPA3OBATEJIbHOM ITPOT'PAMMBI

Huxn (pasgen) OIT: |B1.B.I[B.O2

2.1|Tpe6oBaHns K NpeIBAPHTEILHOI MOATOTOBKE 00yYaIONIEroCs:

2.1.1|/leTanu MaliuH U OCHOBBI KOMITBIOTEPHOTO KOHCTPYHPOBAHUS

2.1.2|MaremaTuka

2.1.3|CompoTuBieHuEe MaTepUaIoB

2.1.4|Teopus MEXaHU3MOB U MaIllUH

2.1.5|MarepuanoBeneHue

2.1.6|TeopeTnyeckas MExXaHUKa

2.1.7|®usnka

2.2| JucuumianHbl (MOIYJIM) U NPAKTHKH, JUISI KOTOPBIX 0CBOECHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeanecTByoniee:

2.2.1|Hayunas-uccnenoBarensckas paboTa

2.2.2|IIpon3BoACTBEHHAs IPAKTUKA

2.2.3|KoMmbproTepHOE MOJETHPOBAHUE U TPOSKTUPOBAHNE MAIIIMH M arperaToB TpyOHOTO MPOHU3BOJICTBA

2.2.4|TToaroToBKa K MpoLEeIype 3alUThl ¥ polexypa 3amutsl BKP

2.2.5|TIpenauIuioMHas pakTHKa

3. PE3YJIbTATBI OBYYEHMUSI 1O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHLIUSIMHT

YK-7.2: cioco0HOCTB CTABUTH U peliaTh 3aJa4M B 00J1aCTH, COOTBETCTBYIOLIeH MPO(HUIII0 NOATOTOBKH, C IOMOIIBIO
COOTBETCTBYIOIIUX AHATHTHYECKHX, BBIYTHCIHTEIbHBIX H IKCIEPHMEHTAILHBIX METOI0B

3HaTh:

VYK-7.2-33 mocTaHOBKY W pelIeHHe 3aa4 B 00JIaCTH, COOTBETCTBYIOLIEH MPOQHITIO TOATOTOBKH, C TOMOIIBIO COOTBETCTBYIOIINX
BBIYUCIUTEIBHBIX METOJIOB

IIK-1.1: cnoco6HOCTH K CHCTEMATHYECKOMY H3YYEHHMI0 HAYYHO-TeXHNYeCKOH HH(pOpManHH, 0Te4eCTBEHHOI0 M 3apy0e;KHOro
ONBITA M0 COOTBETCTBYIOLIEMY NMPOQ U0 NOATOTOBKH

3HaTh:

ITK-1.1-31 Hay4HO-TEXHUUECKYIO HH(OPMALHIO, OTEIECTBEHHOTO U 3apyOeKHOTO ONBITa HKCIIEPUMEHTAIBHBIX METOIOB
HCCIIeIOBAHUS 110 IPO(IITIO MOATOTOBKH MaIIIMHEI M arperaTtsl TpyOHOTO MPOM3BO/ICTBA

YK-7.2: cnoco0HOCTB CTAaBUTHL U peliaTh 32Ja4H B 00/1aCTH, COOTBETCTBYIOLIEH MPOQUIII0 NOATOTOBKH, € IOMOIIbIO
COOTBETCTBYIOLIUX AHAJIMTHYECKHX, BLIYHCIUTEIbHBIX U 3KCIIEPUMEHTAIbHBIX METO/10B

3HaTh:

VYK-7.2-31 noctaHOBKY U pelICHHUE 3aad B 00JaCTH, COOTBETCTBYIONICH NMPOQUITIO MOArOTOBKH, C TOMOILIBIO COOTBETCTBYIOIINX
AHAJTUTHYECKUX, BEIYHCIUTEIBHBIX U SKCIIEPUMEHTATBEHBIX METOIOB

VYK-7.2-32 noctaHOBKY U pelIeHHe 3a7ad B 00JaCTH, COOTBETCTBYIOIICH MPO(UITIO TOATOTOBKH, C ITOMOIIBIO COOTBETCTBYOLIHX
AHAJIUTHYECKUX U BBIYUCIHUTENBHBIX METO/IOB

YK-9.1: cnocoGHOCTH 0CyIIeCTBJIATH MOUCK JIUTEPATYPBI, HCIOJIb3Ysl HAY4YHbIe 0a3bl JAHHBIX, IPO(decCHOHATbHbIE CTAHAAPTHI
U perjiaMeHThbl, HOPMbI §€30IACHOCTH M APYIHe HCTOYHUKH HHpopManuu

3HaTh:

VK-9.1-31 nuteparypy, Hay4dHbIe 6a3bl JaHHBIX, TPO(MECCHOHATBHBIC CTAHAAPTHI U PETJIAMEHTHl U IPYTHe HCTOYHHKU HH(OpMauu
0 HKCTIEPUMEHTAIBHBIX METOAAX MCCIIEA0BAHMS 110 TPOQUITIO TOATOTOBKM MaIlMHbI U arperatsl TPYOHOTO IPOM3BOCTBA

IIK-1.1: cnoco6HOCTH K CHCTEMATHYECKOMY H3YYEeHHI0 HAYYHO-TeXHHYeCKOH HH(pOpMaLMH, 0Te4eCTBEHHOI0 U 3apy0e;KHOro
ONbITA M0 COOTBETCTBYIOIIEMY NPOGUIII0 NOATOTOBKH

3HaTh:




[1K-1.1-33 Hay4HO-TEeXHUUYECKYIO HH(OPMALIUIO O SKCIIEPUMEHTAIBHBIX METOI0B UCCIIIOBAHMUS 110 TPO(UITIO TOATOTOBKY MaliuHbl 1
arperarsl TpyOHOTO IIPOU3BOJICTBA

ITK-1.1-32 Hay4HO-TeXHHYECKYIO HHPOPMALHUIO, OTEYECTBEHHOTO OIIBITAa SKCIIEPHMEHTAIBHBIX METOJOB HCCIIEAO0BAHUS IO NPOQUITIO
MOJITOTOBKM MaIlIMHBI ¥ arperaTsl TpyOHOTO MPOU3BOJICTBA

YK-9.1: cnocoGHOCTD 0CyIIeCTBJATH MOUCK JIUTEPATYPHI, HCIOJIb3Ysl HAYYHbIe 0a3bI JAHHBIX, NIPodeccHoHATbHbIE CTAHAAPTHI
U perjaMeHThbl, HOPMbI 0€30ACHOCTH M APYrHe HCTOYHUKH HHpopManuu

3HaTh:

VK-9.1-32 nuteparypy, HaydHbIe 0a3bl JaHHBIX, TPOGECCHOHANBHBIE CTAHAAPTHl M PETTIAMEHTHl O KCHEPHMEHTAIBHBIX METOIaxX
HCCIIEI0OBAHUS 110 MPO(UITIO NOArOTOBKM MalllMHbI U arperatsl TpyOHOTO NMPOU3BOICTBA

VK-9.1-33 nutepatrypy, HaydHbIe 0a3bl JAaHHBIX O KCICPUMEHTATBHBIX METOIaX MCCICIOBAHMUS 110 TPOMHUITIO MOIrOTOBKU
MarmuHs! 1 arperatsl TpyOHOTO IPOU3BOACTBA

YK-7.1: cioco0HOCTH aHAJIM3UPOBATH NPOAYKIHIO, MPOLECCHI U CHCTEMbI

3HaTh:

VYK-7.1-33 oCHOBBI aHAIN3a POIYKIIMK € IPUMEHEHHEM DKCIIEPUMEHTAJIBHBIX METOJIOB UCCIICIOBAHUS

YK-7.1-32 0CHOBBI aHaAIH3a MpOAYKINHU 1 IIPOLECCOB C NPUMEHCHHUEM SKCIIEPUMEHTAJIIbHBIX METOJ0B UCCIICAOBaHU

YK-7.1-31 ocHOBEI aHaANIH3a MpoayKIHH, MPOUECCCOB U CUCTEM C IPUMCHCHUEM 3KCIIEPUMCHTAJIBHBIX METOJ0OB UCCICAOBAHN A

YMmerb:

YK-7.1-V2 AHAJIM3UPOBATH NMPOAYKIUIO U IMPOUECChI € IMIPUMEHCHUEM 3KCIICPUMCEHTAJIBHBIX METO0OB UCCIICAOBAHUSA

YK-7.1-V1 AHAJIM3UPOBATH MPOAYKIUIO, IPOUECCHl U CUCTEMBI C IPUMEHEHUEM DKCIICPUMEHTAJIbHBIX METOJOB UCCIICAOBaHU A

YK-9.1: cioco0HOCTDb 0CYIIECTBIISITH MOUCK JIUTEPATYPHI, HCIOJIb3Ysl Hay4YHble 0a3bl JAHHBIX, IPo¢ecCHOHAIbLHbIE CTAHIAPTHI
M perjaMeHTbl, HOPMBbI 6€30MAaCHOCTH U IPyrue HCTOYHUKH HH(pOpMauu

YMmers:

VYK-9.1-V3 ocymiecTBisTh MOKCK JIUTEPATYPbI, UCTIONB3YS Hay4YHbIe 0a3bl JaHHBIX O HKCIIEPUMEHTAIILHBIX METOIaX UCCIICIOBAHUS 10
npoQUITI0 MOArOTOBKM MAIMHEL ¥ arperaTsl TPyOHOTO MPOM3BOICTBA

VK-9.1-V2 ocymecTBIATh TOUCK JINTEPATYPHI, HCIIONIB3Ysl HayIHbIE 0a3bl JaHHBIX, TPOPECCHOHAIBHBIE CTAHIAPTHI U PETJIAMEHTHl O
9KCHEPUMEHTAIIBHBIX METO/IaX UCCIICIOBAHUS 10 MPOQUIII0 OATOTOBKK MallliHbI U arperatbl TPyOHOTO MPOU3BOACTBA

VK-9.1-V1 ocymecTBIATh IOUCK JIUTEPATYPhl, UCIIOJIB3Ys Hay4YHbIEe 0a3bl JaHHBIX, IPOGECCHOHANBHBIE CTAHAAPTHI U PETJIAMEHTHl U
JpyTrue NCTOYHUKH HHGOPMAIUHN O SKCIEePUMEHTAIBHBIX METOaX UCCIEOBAHHS 110 TIPO(IIIIO MOATOTOBKM MAIIIHBI M arperaTsl
TpyOHOT0 IIPOU3BOJCTBA

YK-7.2: cioco0HOCTB CTABUTHL U pelIaTh 331241 B 00/1aCTH, COOTBETCTBYIOIEH NMPO(HIII0 NOATOTOBKH, ¢ TOMOLIbIO
COOTBETCTBYIOIIHNX AHAJTUTHYECKHX, BBIYHCIUTENBHBIX H IKCIIePUMEHTATBHBIX METO10B

YMmers:

VK-7.2-V2 cTaBUTH U pemiaTh 3a1a4d B 00JACTH, COOTBETCTBYIOIIEH MPOQIITIO IOATOTOBKH, C IOMOILIBIO COOTBETCTBYIOLINX
QHATUTHYECKUX U BBIYUCIIMTEIILHBIX METOAOB

YK-7.1: cnoco0HOCTh aHATHU3HPOBATH MPOAYKIHIO, IPOLECCHI H CHCTEMbI

YMmers:

VYK-7.1-Y3 aHanu3upoBath NPOIYKIHIO C TPUMEHEHHUEM SKCIIEPUMEHTAILHBIX METOI0B HCCIICIOBAHUS

YK-7.2: ciocoGHOCTh CTAaBUTh M peliaTh 3324 B 00/1aCTH, COOTBETCTBYIOLIEH MPOQUIII0 NOATOTOBKH, € IOMOUIbIO
COOTBETCTBYIOUINX AHAJTUTHYECKUX, BBIYHCIUTEIBHBIX U IKCIIEPUMEHTAIBHBIX METO/10B

YMerh:

VK-7.2-V1 cTaBUTH U pemmaTh 3a1au B 00JaCTH, COOTBETCTBYIOIIEH MPOQUIIIO MOATOTOBKH, ¢ IOMOILBIO COOTBETCTBYIOLINX
aHAJIUTUYECKUX, BBIYUCIUTEIBHBIX U SKCIIEPUMEHTAIbHBIX METO0B

MK-1.1: cnoco0HOCTH K CHCTEMATHYECKOMY H3YYeHHI0 HAYYHO-TeXHHYecKoii nHdopMaluu, 0Te4ecTBEHHOI0 M 3apy0e:KHOro
ONbITA MO COOTBETCTBYIOIIEMY NPOQUIII0 NOATOTOBKH

YMmers:

IMK-1.1-V1 cucrematnuecku U3ydaTb HAyYHO-TEXHUIECKON HH)OPMALIUH, OTE€YECTBEHHOTO 1 3apyOeKHOTO OIIBIT O
SKCINIEPUMEHTANbHBIX METOJAX UCCIIEA0BAHUS 10 NPOQUII0 IOATOTOBKY MalluHbl U arperatsl TpyOHOr0 IPOU3BOACTBA

[1K-1.1-Y2 cucremMaTHuecKy U3y4aTh HAyYHO-TEXHUYECKO HHPOPMAIUK, OTEYECTBEHHOTO OIIBIT O 3KCIIEPUMEHTAIBHBIX METOJaxX
HCCIIeI0BaHUS 10 MPOGIIII0 NOATOTOBKM MalnHBI M arperatsl TpyOHOTO NPOU3BOACTBA

[MK-1.1-Y3 cucreMaTHYECKH U3y4aTh HAYYHO-TEXHUYCCKOM HHPOPMAIMH O IKCIIEPUMEHTAIBHBIX METOIaX UCCIICOBAHUSI MO
MIpOGUITI0 TOATOTOBKY MallliHbI U arperatsl TpyOHOTO IPOU3BOACTBA

YK-7.2: cioco0HOCTH CTAaBUTH M pPeliaTh 32241 B 00JIaCTH, COOTBETCTBYIOLIeli MPoduII0 NOAT0TOBKH, C IOMOIIBIO
COOTBETCTBYIOLIUX AHATMTHYECKHX, BLIYHCIUTEILHBIX U IKCIIEPUMEHTAJIbHBIX METO/10B

YMerTh:




VK-7.2-V3 cTaBUTb U peliaTh 3a/1a44 B 00JIACTH, COOTBETCTBYIOLICH MPOQUITIO MOATOTOBKH, C TOMOIIBIO COOTBETCTBYIOIINX
BBIUUCIUTEIbHBIX METOJIOB

IIK-1.1: cnoco6HOCTH K CHCTEMATHYECKOMY M3Y4eHHI0 HAyYHO-TeXHHYeCcKOi HH(pOpMAaLMH, 0Te4eCTBEHHOI0 U 3apy0e;KHOro
ONbITA MO COOTBETCTBYIOIIEMY NPO(UJII0 MOATOTOBKH

Baanern:

[TK-1.1-B1 criocoOHOCTHIO K CHCTEMATHYECKOMY H3Y4YEHHUIO HAyYHO-TEXHHYECKOH HH(POPMALMH, OTEYECTBEHHOTO U 3apyO0eKHOTO
OIBITa O AKCIIEPHUMEHTABLHBIX METO/IaX MCCIIeNOBAHMS 110 MPOQMIII0 MOArOTOBKH MAaIIMHEI M arperatsl TpyOHOTO IPOU3BOJICTBA

ITK-1.1-B3 cnocoOHOCThIO K CHCTEMATHIECKOMY M3YUYCHUIO HAyYHO-TEXHHUYECKOH HH(POPMALIUH O SKCIICPUMEHTAILHBIX METO/IaX
WCCIIEI0OBAHUS MO TPOGIIIIO MOArOTOBKM MalllMHBI M arperaTbl TpyOHOTO MPOU3BOJICTBA

[TK-1.1-B2 criocoOHOCTBIO K CHCTEMAaTHYeCKOMY M3YYECHHIO HayYHO-TEXHHUYECKOH MH(OPMALINU, OTEYECTBEHHOTO OIbITa O
HKCTIEPUMEHTANBHBIX METOAAX UCCIIEA0BAHMS IO MPOQHITIO TOATOTOBKH MaIlIMHEI U arperaTsl TpyOHOTO MPOU3BOACTBA

YK-7.1: cioco0HOCTH aHAJIM3UPOBATH NPOAYKIHIO, MPOLECCHI U CHCTEMbI

Baagers:

VYK-7.1-B3 cnocoOHOCThIO  aHATTM3HPOBATH MPOAYKIIUIO C IPUMEHEHHEM SKCIIEPUMEHTAIIBHBIX METO/I0B HCCIICIOBAHUS

YK-7.2: cnoco0HOCThL CTABUTH U pemaTtsb 3a1a4u B OﬁﬂaCTl/I, COOTBeTCTBleI]_Ieﬁ HpOd)l/IJ'llO NMOATr0OTOBKH, C IIOMOIIBIO
COOTBETCTBYHIIHUX AHAJTUTHYCCKUX, BBIYUCIUTECIbHBIX H OKCIIEPUMEHTAIbHBIX METOA0B

Baanern:

VYK-7.2-B1 cnocoGHOCTBIO CTaBUTh U PEIIATh 33/1a41 B 00JIACTH, COOTBETCTBYIOMICH POQHIIO MOTOTOBKH, C TIOMOIIBIO
COOTBETCTBYIOIIUX aHATMTHYSCKUX, BBIYHCIUTEIBHBIX U IKCIIEPUMEHTAIBHBIX METOJIOB

YK-7.1: criocoGHOCThL AaHAJU3HPOBATH NPOAYKIHIO, IPOLECChl H CHCTeMbI

Baanern:

YK-7.1-B1 cnoco6HOCTBIO AHAJIM3UPOBATH MMPOAYKIHIO, IPOLUECCHI U CUCTEMBI C IPUMECHCHUEM 3KCIICPUMEHTAJIBHBIX METO/J10B
HCCIICIOBAHUA

VK-7.1-B2 criocoOHOCTRIO  aHATH3UPOBATH NPOIYKIHIO H IPOIECCH € MPUMEHEHNEM SKCIIEPHIMEHTAILHBIX METOIOB HCCIIeIOBAHHS

YK-7.2: cioco0HOCTB CTABHTH U pelIaTh 33124 B 00/1aCTH, COOTBETCTBYIOILEH NMPOQUIIIO IIOATOTOBKH, ¢ IOMOLIbIO
COOTBETCTBYIOIIHNX AHAJTUTHYECKHX, BBIYHCIUTENBHBIX H IKCIIePUMEHTATBHBIX METO10B

Baagern:

VK-7.2-B2 crocoGHOCTBIO CTaBUTh M PEIIATh 33/1a4d B 00JIACTH, COOTBETCTBYIOLIEH MPOQIITIO MOATOTOBKH, C TOMOIIBIO
COOTBETCTBYIOLIMX aHAIUTHYECKHX U BBIYMCIUTENBHBIX METO/IOB

YK-9.1: ciocoGHOCTb 0CylIECTBJISITH NOUCK JINTEPATYPbI, HCIO0JIL3YS HaYy4YHbIe 0a3bl JAaHHBIX, NPOdeccHOHAIbHbIE CTAHIAPTHI
U perjiaMeHTbl, HOPMbI 0€30MACHOCTH U IPYyrue HCTOYHUKHN HHopMaun

Baagern:

VK-9.1-B2 ciocoOHOCTEIO OCYIIECTBIATH TOMCK JIMTEPATYPhI, HCIIOJIB3Ysl HaydHbIe 0a3bl JaHHBIX, TPO(MECCHOHATBHBIE CTAHAAPTHI H
pEriaMeHThl O SKCIEPUMEHTAIBHBIX METOAAX UCCIIEOBAHMUS 0 PO UITIO MOArOTOBKM MalllMHbI M arperatbl TpyOHOTO
IIPOU3BOJICTBA

VK-9.1-B3 c1ocoOHOCTEIO OCYIIECTBIATE MOUCK JINTEPATYPhI, HCIIOJIB3Ysl HayYHbIEe 0a3bl JAaHHBIX O KCIIEPHMEHTABHBIX METOIAX
HcCcIIeI0BaHuUs M0 MPOGIIII0 NOArOTOBKM MalllMHEI M arperaTsl TpyOHOTO IPOU3BOJICTBA

YK-7.2: cnoco0HOCTB CTAaBUTHL U peliaTh 32Ja4M B 00/1aCTH, COOTBETCTBYIOLIEH MPOQUIII0 NOATOTOBKH, C IOMOIIbIO
COOTBETCTBYIOLIUX AHAJIMTHYECKHX, BLIYHCIUTEIbHBIX U 3KCIIEPUMEHTAIbHBIX METO/10B

Baanern:

VK-7.2-B3 c1ocoOHOCTBIO CTAaBHUTH U PELIATh 3aa4H B 00JIaCTH, COOTBETCTBYIOIIEH MTPOMUITIO TOATOTOBKH, C TOMOMIBIO
COOTBETCTBYIOILIMX BBIYUCIUTEIBHBIX METOIOB

YK-9.1: ciocoGHOCTDb 0CyIeCTBJISITh NOUCK JTHTEPATYPbI, HCIO0JIb3Ys Hay4YHbIe 0a3bl JaHHBIX, NPOodeccCHOHAIbHbIE CTAHAAPTHI
U perjaMeHTbl, HOPMbI 6€301aCHOCTH U ApPYrHe HCTOYHHMKH HH(popManuu

Baagern:

VK-9.1-B1 cmocoOHOCTBIO OCYIIECTBISTD MOKCK JIMTEPATYPhL, HCIIOJIB3Ysl HaydHbIe 0a3bl JaHHBIX, TPO(MECCHOHATBHBIE CTAHAAPTHI H
periaMeHThl U Ipyrue UCTOYHUKU MH(POPMALIMH O IKCIIEPUMEHTAIBHBIX METO/IaX UCCIICAOBAHMUS 110 MPOQHITIO MOATOTOBKH MallIHHBI
U arperatsl TpyOHOTO IPOU3BOICTBA

4. CTPYKTYPA U COJAEPKAHHE

Kon HaumenoBanmue pasnesioB u teMm /Bua 3ansatusi/ | Cemectp / | HacoB | Komneren- |JIutepatypa u| Ilpumeuanue
3aHSATHSA Kype HUHU 3J1. pecypchl

Pa3nen 1. Henu, 3agaum ¥ TeopeTHYecKHe
OCHOBBI JKCTIEPUMEHTAJIBHBIX METOI0B
HCCJIEIOBAHUS META/UIYPru4ecKUX MalluH H
odopynoBaHust




11

Iemu u 3amauu UCCIEJOBaHUS
METaJLTyprUYeCKIX MAIInH 1 000pyTOBaHHSL.
IMoustue o0bekTa uccnenoBanus. OCHOBHbIE
MOAXOJIBI K FCCIEIOBAHUIO OOBEKTA.
Knaccuguxanus MeTooB uccienopanuit. /JIex/

YK-9.1 IIK-
11

JI1.3
Ol

1.2

H3ydeHne MaTepraioB JCKIHOHHBIX 3aHITHA.
IMonroroBka k 3k3ameny. /Cp/

YK-9.1 TIK-
1.1

JI1.3
€)!

1.3

Yace! Ha KOHTpONb. [loAroToBKa K IK3aMeHy.
/Ox3amen/

VK-9.1 IIK-
11

JI1.3
€)!

Pa3znen 2. CtaTucTHyecKne MeTOIbI MPH
NMOJATr0TOBKE, NIPOBEIeHUH U 00pPadoTKe
Pe3yJbTaTOB MCCJIeI0BAHMIT MAILIMH

2.1

Co6op nHpopMaIuu 06 00bEKTE UCCIICIOBAHUS.
ATIpHOpHOE pamKUpOBaHHE IIEPEMEHHBIX 00BEKTa
nccienoBaHuil. MeTon paHroBod KOPPEIALHUH.
3amaya TMCIIEPCUOHHOTO aHaJIN3a.
OnHOaKTOPHBIN U IBYX(aKTOPHBIN
JUCTIEPCUOHHBIM aHANIN3. AJITOPUTM
JUCIIEPCHOHHOTO aHAJIN3A.

OT60p 3HAUYUMBIX (HAKTOPOB MPH UCCIIETOBAHUN
MaIlIFH ¢ TIOMOIIBIO METO/Ia CITyJaiHOTO OajaHca.
Koppensanuonnslit ananus.

Cratucrudeckas 00paboTka pe3yibTaToB
SKCHeprUMeHTa. MeTol HAMMEHBIINX KBaJIPAaTOB.
/JTex/

VYK-7.1 VK-
7.2

JI1.3J12.1

2.2

MeTo1 SKCTIEPTHBIX OIICHOK MpH 0TO0pe (PaKTOPOB
JUISL HCCIIEJOBAHUS METAITyPIrUYeCKUX MAIH.
HccnenoBanue 3HaUNMOCTH (PaKTOPOB METOAOM
JUCIIEPCUOHHOrO aHanu3a. MccienoBanue Hanudue
CBSI3M MEXKy (haKTOPOM U OTKIIMKOM 00BEKTa
(xoppenauoHHil aHanu3). MeTo] ciry4aifHOro
6anaHca pu oTO0pe (HhaKTOPOB HA FTATIE
IpeABapUTENLHOT0 KcniepuMmenTa. /Ip/

12

VK-7.1 VK-
7.2

JI1.3J12.1

2.3

Wzyuenne marepuanoB JEKIIMOHHBIX U
MPaKTUYECKUX 3aHATHH. PaboTa Haa JqoMalrHUMu
3agaHusaMu. [lonrotoBka k sk3ameny. /Cp/

11

YK-7.1 VK-
7.2

JI1.3J12.1

24

IMonroToBka K 3k3aMeHy. /DKk3aMeH/

YK-7.1 VK-
7.2

JI1.3J12.1

Pazgen 3. Meroasl niaHnpoBaHus
IKCNEPHMEHTOB 10 HCCJIeJ0BAHNIO MAIINH H
000pynoBaHusl, NOATOTOBKA U NPOBeJeHUE
IKCMePHMEHTA

3.1

3a/auu MIaHUPOBAHMS aKTUBHOI'O DKCIIEPUMEHTA.
KoaupoBanue nepemeHHbIX. [lonHbIi hakToOpHBINH
9KCIIEPUMEHT; YPOBHH M UHTEPBAJl BapbUPOBAHUS
(hakTopoB.

ITocTpoeHue MaTpulbl INIAHUPOBAHUS U €€
cBolicTBa. Peanuzanuy MaTpuLbl IUIAHUPOBAHUS.
Pacuér koa(PuIHEeHTOB ypaBHEHUS PErPECCHH,
OIIEHKa UX 3HaYMMOCTHU. [IpoBepka afleKBaTHOCTH
perpeccHoHHOM Moaenu. OnTUMu3aIys
apaMeTpoB METATyPrUueCKUX MAalllHH Ha OCHOBE
MaTeMaTHYECKUX MOJIENel, MeTO bl ONTHUMHU3AIINY,
ITOPUTMBI UX peaIu3aliu.

/JTex/

VK-7.1 IIK-
1.1 YK-7.2

JI1.2 J11.3
JI1.1J12.1

3.2

Br100p ypoBHeii ()akTOPOB ¥ HHTEPBAJIOB
BapbupoBaHusi. CocTaBJICHUE MaTPUIIBI TUIAHA
IIPOBEACHUS TIOJIHOTO (haKTOPHOTO HKCIIEPUMEHTA,
paboueii MmaTpunpl.Pacuér koaddpunreHTon
ypaBHEHHSI MaTMoenH. [IpoBepka 3HaUNMOCTH
K03 PULIMEHTOB U aJIeKBATHOCTH YPaBHEHUS
MaTeMaTHYECKOH MOJIENIN HCCIIelyeMOTo 00bEKTa.
OmnpezeneHne ONTUMANIBHBIX TApaMeTPOB 00BEKTA.
Mp/

18

VK-7.1 IIK-
1.1 YK-7.2

JI1.2 J11.1
JI1.3J12.1




3.3 M3yuenne marepuanoB JIEKIIHOHHBIX 1 13 | VK-7.1TIK-| JI1.1J11.2
MPaKTUYECKUX 3aHATHH. PaboTa Haj JoMaltHUMU 1.1 YK-7.2 JI1.3J12.1
3aganusamMu. [loaroroska k sxk3ameny. /Cp/

3.4 Yace!l Ha KOHTposb. [loArOoTOBKA K SK3aMEHY. 8 YK-7.1TIK-| JI1.2J11.3
/Ox3amen/ 1.1 YK-7.2 JI1.1J12.1
Pa3nen 4. MeToabl HcCJIeOBAHHS HATIPSZKEHHOTO
U 1e()OPMHPOBAHHOIO COCTOSIHMS IJIEMEHTOB
KOHCTPYKIHUI MeTaJUTypru4ecKux MaliiuH u
000pynoBaHus. JKCNEePHUMEHTATBHbIE METOABI H
TeXHHYeCKHe CPeCTBa HCCIeT0BAHUS
HaNpsKeHUu U JepopManmid.

41 OCHOBHBIE JIOITYIIIEHNs] O CBOWCTBAaX MaTepuaa. 16 | YK-7.1 VK- JI1.4
HanpshkeHHOE cOCTOSHHE B TOUKE. Y CIIOBUS 9.1 TIK-1.1
paBHOBecHs. | TaBHBIE U KCTpEMAIILHBIE YK-7.2

KacaTeJbHble HanpsukeHust. IHBapHaHThI
HaINpsDKEHHOTO cocTosiHus. Kiaccudukarus
HaIpsDKEHHBIX cOCTOAHMM. [Iockoe HanpsbkeHHOE
cocrosHue. HavanpHble U TEKyIIME KOOPIHHATHI.
Ilepememenus. Jluneitnpie u CIBUTOBBIE
nedopmanyu. [naBHeie nedopmanuu.
OtHocHUTeNnpHOE U3MEeHeHne 00beMa. Y CIIOBUS
HEepa3pBIBHOCTH Ae(opMaIiuii.

OO000UICHHBIH 3aKOH YIPYTOCTH Il H30TPOITHOTO
tena. O0beMHbIH 3aKkoH ['yka. [ToTeHInanbHas
sHeprus ynpyroi nepopmanuu. HazHauenue Teopuid
npeaenbHoro cocrostHus. Kiaccnueckue reopun
MIPOYHOCTH U MX NPUMEHEHHUE IS OLICHKU
Ha/Ie)KHOCTH 3JIEMEHTOB METAJIITy prUuecKOro
000pyI0BaHMUSL.

CTpyHHbIE TEH30METPBI, IPUHLIUIT JCHCTBHS U
KOHCTPYKIHsL. TeH30pe3uCTOpPhI COMPOTHBIICHNUS:
cXeMa M IPUHLHUI e CTBUS IPOBOJIOYHBIX,
q)OJ'IbFOB])IX U NOJIYTIPOBOAHHUKOBBIX
TEH30PE3HCTOPOB, METPOJIOTHUECKHUE
XapaKTepPUCTUKHU TeH30pe3rcTopoB. TapupoBka
TeH30pe3ucTopoB. TemneparypHast KOMIIEHCAUs B
ANIEKTPOTEH30METPUU. METO/IbI OnpeielieHUs
HanpspKeHUH 1 gehopMaryi B 1eTaisix
METAJUTypPTU4ecKOro 000py10BaHMs C TIOMOUIBIO
TeH30pe3ucTopoB. IIpuMeHeHne po3eTok JaTInKOB
JUISL @aHAJIM3a TUIOCKOTO HAIIPSHKEHHO-

e OpMHUPOBaHHOTO COCTOSIHUSL.

Knaccugukanus, xapakrepucTika u 00actb
MIPUMEHEHUS ONTUYECKUX METOZ0B H3MEPEHUS
HarnpspkeHust U nedopmanuii. Gu3ndeckre OCHOBBI
MOJISIPU3ALMOHHO-ONITHYECKOTO0 METO/1a, YCTPOHCTBO
TJIOCKOTO M KPYTOBOTO MOJISIPUCKOTIA,
nbe3oonTruieckuil 3¢ dekr, 3akoH Beprreiima.
Harpy»xeHHast MOJIeJb B TOJIE TIOCKOTO
MOJISIPUCKOIIA, KAPTUHBI U30XPOM U M30KJIHH.
ITosmyueHne kapTHH H30XPOM C IOMOIIBIO KPYTOBOTO
TOJIAPpUCKOIIA. MCTO}I ONITUYCCKHU 9YBCTBUTECJIBHBIX
MOKpBITHI. OCHOBBI METO/1a, paboTa MOKPHITHS U €r0
MOJIKPEIUISAIONIee ASHCTBHE, TOTPELIIHOCTD
orpeiesieHHs NOPSIIKOB 1oJioc. TexHnka
9KCHEPUMEHTA: MaTepUallbl IOKPBHITHH U UX
HaHeCeHHe, TApUPOBOYHbIE HCIIBITaHUs. Pa3nienenue
HANpPsDKEHUH U eopManuii.

/JTex/




4.2 |14 AHanu3 SMeKTPHYSCKUX CXEM BKITFOUCHHUS 5 6 VK-7.1 YK-7.2 1.4
TEH30PE3UCTOPOB ISl OIIPEIeTCHUS
HanpsDKEHUH 1 edopMaluii ¢ TOMOUIbIO
TEH30PE3UCTOPOB B AETAIIX
METaJLTypruieckoro 000pya0BaHusl,
paboTaronux Ha pacTsHkeHue (CKkaTHe), u3ruo,
kpyueHue. [IpuMeHeHre PO3eTOK JaTYUKOB
JUTSL aHAJIM3a TIOCKOTO HANPSHKEHHO-
4.3 |W3yuyeHue MaTEpUAIIOB JICKIIMOHHBIX U 5 12 VK-7.1 VK- 9.1 [IK-1.1 J1.4
MPAaKTUYECKUX 3aHATHH. PaboTa Hax YK-7.2
JOMalIHUMU 3a1aHusiMu. [1oroToBka k
4.4 |Yacel Ha KOHTpOJIb. [lOATOTOBKA K 3K3aMEHY. 5 6 VYK-7.1 YK-9.1 TIK-1.1| JI1.4
/Ox3amen/ YK-7.2
KCP (KoHTpoJib cCaMOCTOSITENEHON paboThI) 5 4 VYK-7.1 YK-9.1 TIK-1.1| JI1.4
VK-7.2
5. ®POHI OOEHOYHBIX MATEPUAJIOB (ITpuiosxkenne)
6. YAEBHO-METOAUYECKOE 1 TH®OPMAIINMOHHOE OBECITEYEHHE
6.1. Pexomengyemas JiuTeparypa
6.1.1. OcHoBHast TUTEpPaTypa
ABTOpHI, 3araBue bubmmoTeka W3narenbcTBO, IO
JI1.1 |Jlonmatun B.}O., |Opranuzanus Mertoauueckue mocoous Mockaa, 2010
[Tymenko B.H. skcnepumenTa.CumMiuiekcHoe  |http://elibrary.misis.ru/action.php?kt_path
TUIaHUpOBaHUe: YueOHoe _info=ktcore.SecViewPlugin.actions.document
nocobue &fDocumentld=7637
JI1.2 [TIpoxomkuu C.JI. |Opranumsamnus skcriepuMenTta. |Meroandeckue mocoous Mockaa, 2003
ITnanupoBanue sxcrnepumenTa B |http://elibrary.misis.ru/action.php?kt
nporneccax OM/L.: _path_info=ktcore.SecViewPlugin.
Meroaunyeckne ykasaHus K actions.document&fDocumentld=2802
BBITIOJTHEHUIO KYPCOBBIX paboT
JI1.3 |Conosbes B.II.,, |Opranuzanus s5kcriepuMeHTa: | JIEKTPOHHBIN KaTajaor Crapsiit Ockon THT,
Boraros E.M. yuebHoe mocobue 2012
JI1.4 [Ynuenes H.A., Mertoas! uccinenoBanus DJEeKTPOHHBIN KaTajior Mocksa
Kynpun A.B., MPOIIECCOB  00pabOTKH https://ru.b-ok.com/book/3190711/4ae500 Meramnyprus, 1977
Tomyxun I1.1. METAJIOB JAaBJIECHUEM: yueOHOe
rmocooue
6.1.2. JlonoTHuTeIBHAS JUTEPATYypa
ABTOpHI, 3arnaBue Bubmmoreka WznarenscTBO, T
JI2.1 |[Jlomatun B.YO., |Opranuzanus u minanupoBanue |Metoaudeckue mocoous Mocksa, 2010
[Tymenko B.H. JKcnepuMeHat: [IpakTukym http://elibrary.misis.ru/action.php?kt_path
_info=ktcore.SecViewPlugin.actions.document
&fDocumentld=7638
6.2. ITepeyennb pecypcoB HHPOPMALIMOHHO-TeJIeKOMMYHHKAMOHHOI ceTn « UHTepHeT»
Py3aBun I'.H. https://platona.net/load/knigi_po_filosofii/uchebnye_posobija_uche

€)!

P83 Meroos0r1st HAyYHOTO MO3HAHUS: YueO.
nocobue st By30B / I'. U. Py3aBun. — M.:

IOHUTHU- TAHA, 2012. — 287 c.

bniki/ruzavin_g_i_metodologija_nauchnogo_poznanija_uchebnoe_
posobie_dlja_vuzov/27-1-0-3679

6.3 IlepeyeHb JIMIIEH3HOHHOI'0 IPOTPAMMHOI0 o0ecHedeHus!

I.1 |- MS Office

I1.2 |- LMS Canvas

1.3 |- MS Teams

I1.4 |- Windows 7 Professional




I1.5 |auTuBupycuoe I1O Dr.Web
1.6 |[Visual Studio
6.4. Ilepeuyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM M NPO(ecCHOHATBHBIX 023 JAHHBIX
W.1 |Hayunas snexrponnas 6ubimorexa eLIBRARY.ru — URL: https://elibrary.ru/
1.2 |Hayunas snexkrponnas 6ubimmoreka MUCuC - URL: http://elibrary.misis.ru/login.php
OnexrpoHHas 6ubimoreynas cucrema (ObC) — « YHuBepcuTeTcKas OMbIoTeKa OHIalH» OTKPBITHIN KPYTJIOCYTOUHBIN TOCTYII
n3 4yepe3 HHTEPHET ¢ perucTpaimeii B bubamorexe 1 BBogoM maposust.- URL: http://biblioclub.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Ayn. Ha3nauenue OcHanieHnmue
2 DKCTepUMEHTATIbHBIE METOJIBI | TOCKa KIacCHYecKasi, I0CKa HHTEPAKTHBHASI, KOMITBIOTEP C JOCTYIIOM K
HCCIICIOBAHUS MAIIIMH cetn "MutepHer" (1 mit.), mpoekTop, pabouee MeCTO MpenoaaBaTes,
ctona (10 mr.), cryn (20 mwr.)
I[MO:Windows 7 Professional, Microsoft Office 2007, antusupycuoe I1O
Dr.Web, MS Teams, Visual Studio, KOMIIIEKT TeMaTHYECKUX
Mpe3eHTann
5 Opranmsaiiss ¥ [DJIAHKPOBaHME|TOCKa KIacCHYeCKas, TOCKa HHTEPAKTHBHAS, KOMITBIOTED C JIOCTYIIOM K
SKCIIEPUMEHTa cetn "MuTepuer” (16 wir.), npoekrop (1 wr.), 3xpan (1 mrt.), pabouee
MecTo mpenoaasaress, ctoi (16 mrt.), ety (16 mT.)
IIO:Windows 7 Professional, Microsoft Office 2007, Kommac,
antuBupycuoe IO Dr.Web, MS Teams, Visual Studio, xommiekt
TEeMaTHYECKUX Tpe3eHTaIHI
29 Opranm3anss ¥ [UIAHUPOBAHUE|IOMEIIEHNAE JUIS XpaHeHHs W TPODUIAKTHUECKOTO OOCTyKHBaHHS
JKCIEPUMEHTA y4eOHOTO 000pyI0BaAHHS
46 Aynutopus s caMocToATENbHOM|Aynuropuss  Ne 46 momemieHWe Il CaMOCTOSTEIBHOH paboTHI

paboThl 0Oyuaromuxcs

oOyJaromuxcs, IMeeTcs MOIKIIFoUeHue K ceTH "MHTepHeT" U JocTyI
B DIIEKTPOHHYIO HH)OPMAIIIOHHO-00pa30BaTEIbHYIO CPEY:

JTOCKa KJIACCHYECKasl, KOMITBIOTED ¢ TocTyroM K cetr "UuTepHeT" (16
npoextop (1 skpan (1
npenogasatens, ctoi (16 mr.), cryn (32 mrT.)

ITO:Windows 7 Professional, Microsoft Office 2007, Kommnac,
antusupycHoe [10 Dr.Web, MS Teams, Visual Studio

IIT.), IIT.), mr.), pabodyee MecTo

8. METOAUYECKHUE YKA3AHUSA 1JISA OBYYAIOIIIUXCA

1. ITocemars Bce BUABI 3aHITHH.
2. CBOEBPEMEHHO 3apeTUCTPUPOBATHCSA Ha PEKOMEHA0BAHHbIE AIIEKTpOHHBIE pecypcehl -LMS Canvas u MS Teams.

3. IIpu BO3HUKHOBEHHH TIOOBIX BOIPOCOB IO COAEPKAHUIO Kypca U OPTaHU3aI[N PabOTH CBOEBPEMEHHO 00pamaThes K
npenoaaBateso (B 4ackl OUHBIX KOHCYIbTanui, yepe3 MS Teams wiun LMS Canvas).

4. AkTuBHO paboTarh ¢ 06a3aMu CaliTOB, HAXOJSLIMMCS B OTKPBITOM JOCTyIE B ceTu MIHTepHeT.

5. IMeTh 10cTyn K KOMITIBIOTEPY, MOAKIIOYEHHOMY K ceTu MHTepHeT.

KauecTBeHHOE OCBOCHUE NUCLUILUIMHBI BO3MOXKHO TOJBKO IIPU CUCTEMATHYECKONH CAMOCTOSITENILHOM paboTe, 4TO NOJAEPKHUBAETCS

cucrteMoii Tekyuel arrecraiua Ha  LMS Canvas.

JlononHuTtensHas TuTepatypa (C IMTepaTypoil MOKHO paboTtaTh Ha Kadeape B yackl KoHCYIbTanun 1 CP)




