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Paspaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSITeNIbHO yCTaHABINBAEMbI 00pa3oBaTeNbHbI CTaHIapT BhIcIIero oopasoBanus denepanbHOE rOCyJapCTBEHHOE
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Pabouas nporpamma oro0peHa Ha 3aceaHuu Kadeapsl

TexHOJIOTHH U 000Py10BaAHHS 00PA0OTKH METAJLIOB JaBJIeHHEM

IIpoTokoi ot 29.06.2020 r., Nel10

3aB. kadenpoii [Ipo¢. Camyces C.B.



1. HEJIX X 3AJAYH OCBOEHUA

1.1|O3HakoMHUTH C TCOPETUICCKUMHU OCHOBAMHU SKCIICPUMEHTAJIBHBIX METOAOB UCCIICAOBAHUA MCTAJUTYPTHICCKUX MAIlIH 1
O60py£[0BaHI/I$I; Hay4YUTb METOJAUKE IMMPOBCACHUA SKCIEPUMEHTA U OIIPEACIICHUIO ONITUMAJIBHBIX YCJ'IOBI/Iﬁ €Tr0 NpOBEACHU,
MIPUMCHCHUIO METOI0B MaTeMaTHIeCKOM CTaTUCTUKH JIJIS o6pa60T1<1/1 1 OLICHKHU 3KCIICPUMCEHTAJIBHBIX PE3YJIbTATOB,
TIOCTPOCHHIO MAaTECMAaTUYCCKUX MOJIENIeH TEXHUYCCKUX 00BEKTOB IO OIBITHBIM JIaHHBIM U IPOBEACHUIO UX aHAJIN3a.

1.2|TToxroTraBnuBaTh U MPOBOJHUTH IKCIIEPUMEHTAIBHBIC UCCIICOBAHUS METAILTYPIHUYESCKIX MAIIHH H 000pyI0BaHHS,
OILIEHUBATh HaJI&KHOCTh U 3HAUUMOCTh SKCIIEPUMEHTANIbHBIX PE3YJIbTATOB; ONMHUCHIBATH PE3yJIbTaThl SKCIIEPUMEHTA
(YHKIMOHAIBHBIMHU 3aBUCUMOCTSIMHU; TUIAHUPOBATH 3KCIIEPUMEHTBI, CTPOUTH 110 SKCIIEPUMEHTAIBHBIM JJAHHBIM MOJIEIIH,
MIPOBEPATH aAEKBAaTHOCTH AMITMPHUYECKUX MOJIEIeH, TPUHIMATh 00OCHOBAHHbIE PEIICHHUS B BHIOOPE MOEIIH.

2. MECTO B CTPYKTYPE OGPA3OBATEJIbHOM ITPOT'PAMMBI

Huxn (pazgen) OIL: |B1 .B.JIB.02

2.1|Tpe6oBaHns K NpeIBaAPHTEILHOI MOATOTOBKE 00yYAIONIEr0Cs:

2.1.1|detanu MalIiH U OCHOBBI KOMITBIOTEPHOT'O KOHCTPYHPOBAHHS

2.1.2|MaremaTtuka

2.1.3|ConporusneHue MaTepuanoB

2.1.4|Teopus MexaHU3MOB U MalllH

2.1.5|MatepuanoBeneHue

2.1.6|Teopernyeckas MEXaHHKa

2.1.7|dusnka

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

2.2.1|Hayunas-uccienoBarensckas paboTa

2.2.2|IIpou3BoACTBEHHAs IPAKTUKA

2.2.3|KommploTepHOE MOAEIUPOBAaHUE M IPOSKTHPOBAHNE MAIIMH U arperatoB TPyOHOTO MPOU3BOICTBA

2.2.4(TToxroToBka K mporeaype 3aluThl 1 porenypa 3anmtsl BKP

2.2.5|TIpenauruioMHas 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-TEeXHUUYECKYI0 HH(OPMALIUIO O SKCIIEPUMEHTAJIBHBIX METOI0B UCCIIEI0OBAHU 10 POGUIII0 TOATOTOBKY MaIliuHbI 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: cnocoGHOCTH 0CyIIeCTBJIATH MOUCK JIUTEPATYPbI, HCIOJIb3YH HayYHbIe 0a3bl JAaHHBIX, MPOdecCHOHAIBbHbIE CTAHAAPTHI
U perjaMeHThbl, HOPMbI 0€30ACHOCTH M APYrHe HCTOYHUKH HHpopManuu

3HaTh:

VK-9.1-32 nuteparypy, HaydHbIe 0a3bl JaHHBIX, TPOGECCHOHANBHBIE CTAHAAPTHl M PETIAMEHTHl O DKCIIEPHMEHTAIBHBIX METOIaX
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 IPOM3BOACTBA

VYK-7.1: ciocoGHOCTh AaHAJIM3HPOBATH MPOIYKIHIO, IPOLECCHI H CHCTEMBI

3HaTh:

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

YK-7.1-32 0CHOBBI aHaAIH3a MpOAYKINHU 1 IPOLECCOB C NPUMEHCHUEM SKCIIEPUMECHTAJIbHBIX METOJ0B UCCIICAO0OBAaHU

YK-7.1-31 ocHOBBI aHaANIH3a MpoayKIHH, MPOUECCCOB U CUCTEM C IPUMCHCHUEM 3KCIIEPUMCHTAJIBHBIX METOJ0B UCCICAOBAHNA

YmMmerb:

VK-7.1-V2 aHanu3upoBaTh MPOLYKIHUIO U MPOLECCH ¢ MPHUMEHEHHEM SKCIEPHMEHTAIBHBIX METOJIOB HCCIIEIOBAHHMS

YK-7.1-V1 AHAJIM3UPOBATH MPOAYKIUIO, IPOLECCHl U CUCTEMBI C IPUMECHEHUEM DKCIICPUMEHTAJIbHBIX METOJOB UCCIICAOBaAHU

YK-9.1: cioco0HOCTD 0CYIIECTBIIATH MOUCK JIUTEPATYPHI, HCIOJIb3Ysl Hay4YHble 0a3bl JAHHBIX, IPo¢ecCHOHAIbLHbIE CTAHIAPTHI
M perjaMeHTbl, HOPMBbI 6€30MACHOCTH U IPyrue HCTOYHUKH HH(pOpMau

YMmerh:

VYK-9.1-V3 ocymiecTBisTh MOKCK JIUTEPATYPbI, UCTIONB3Ys Hay4YHbIe 0a3bl IaHHBIX O HKCIIEPUMEHTAIILHBIX METOIaX UCCIICIOBAHUS 10
npoQUITI0 MOArOTOBKM MAIMHEL ¥ arperaTsl TPyOHOTO NMPOM3BOICTBA

VK-9.1-V2 ocymecTBIATh OUCK JIMTEPATYPHI, HCIIONB3Ysl HayIHbIE 0a3bl JaHHBIX, TPOPECCHOHAIBHBIE CTAHIAPTHI U PETJIAMEHTHl O
9KCHEPUMEHTAIIBHBIX METO/IaX UCCIICIOBAHUS 1O MPOQUITI0 OATOTOBKK MallliHbI U arperatbl TPyOHOT0 MPOHU3BOACTBA

VK-9.1-V1 ocymiecTBIATh IOUCK JIUTEPATYPhL, UCIOJIB3Ys Hay4YHbIE 0a3bl JaHHBIX, IPOGECCHOHANBHBIE CTAHAAPTHI U PETJIAMEHTBl U
JpyTrue NCTOYHUKHE HHGOPMAIUHN O SKCHEePUMEHTAIBHBIX METOaX UCCIEIOBAHHS 110 TIPO(IIIIO MOATOTOBKM MAIIIHBI M arperaTsl
TpyOHOr0 IIPOU3BOJCTBA

YK-7.2: cioco0HOCTH CTABUTH U PelIaTh 3aa4H B 00J1aCTH, COOTBETCTBYIOIIEH MPOQUII0 MOAT0TOBKH, ¢ TOMOUIHIO
COOTBETCTBYIOUINX AHAJTUTHYECKUX, BBIYHCIUTEIBHBIX U IKCIIEPUMEHTAIBHBIX METO/10B

YMmers:

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

YK-7.1: cioco0HOCTH AaHAJTU3UPOBATH MPOAYKIHIO, MPOIECCHI H CHCTEMbI

YMerh:

VYK-7.1-Y3 aHanu3upoBath NpOIYKIHIO C TPUMEHEHUEM SKCIIEPUMEHTAILHBIX METOI0B HCCIICIOBAHUS

YK-7.2: cioco0HOCTB CTaBUTH U PelIaTh 33/1a4d B 00/1aCTH, COOTBETCTBYIOIIElH NPO(UIII0 OATOTOBKH, ¢ IOMOLIbIO
COOTBETCTBYIOLIUX AHAJIMTHYECKHX, BLIYHCIUTEIbHBIX U 3KCIIEPUMEHTAIbHBIX METO/10B

YMern:

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

IIK-1.1: cnoco0HOCTH K CHCTEMATHYECKOMY M3YYeHHI0 HAYYHO-TeXHHYeCKOH HH(pOpMaMH, 0Te4eCTBEHHOI0 U 3apy0e;KHOro
ONBITA N0 COOTBETCTBYIOLIEMY NMPOQ U0 OATOTOBKH

YMern:

IMK-1.1-V1 cucrematnuecku u3ydaTb HAyYHO-TEXHUIECKOH HH)OPMALH, OTEYECTBEHHOTO 1 3apyOeKHOTO OIIBIT O
SKCNIEPUMEHTANbHBIX METOJAaX UCCIIEA0BAHUS 10 NPOQUII0 IOATOTOBKY MalluHbl U arperatsl TpyOHOI0 IPOU3BOACTBA

[MK-1.1-Y2 cucTteMaTHYeCcKH U3y4aTh HAyYHO-TEXHUYECKOI HHPOPMAIIUK, OTEYECTBEHHOTO OIBIT O 3KCIIEPUMEHTAIBHBIX METOIaX
HCCIIEI0OBAHUS 110 MPO(UIIIO NOArOTOBKM MalllMHbl ¥ arperatbl TpyOHOTO MPOM3BOJCTBA

[1K-1.1-Y3 cucremMaTHuecKy U3y4aTh HAyYHO-TEXHUYECKON HHPOPMAIK O HKCIIEPUMEHTAJIbHBIX METOIaX UCCIEJOBAHUS 10
podrITo MOAroTOBKY MAIMHEI U arperatsl TpyOHOTO ITPOU3BOICTBA

YK-7.2: cioco0HOCTH CTABUTH U PelIaTh 33/1a4M B 00J1aCTH, COOTBETCTBYIOLIEH NMPO¢U/II0 NOAr0TOBKH, C IOMOIILIO
COOTBETCTBYIOUINX AHAJTUTHYECKHX, BBIYHCIUTEIBHBIX 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 AKCIEPUMEHTAIBHBIX METO/AaX HCCIIEIOBAHMS 10 MPOQIITIO MOArOTOBKH MAaIIMHEL ¥ arperaTtsl TpyOHOTo IPOU3BOACTBA

ITK-1.1-B3 cnocoOHOCThIO K CHCTEMATHYECKOMY M3YYCHHUIO HAyYHO-TEXHHUYECKOH HH(POPMALIUH O SKCIIEPUMEHTAILHBIX METO/IaX
WCCIIEI0OBAHUS MO TPOGIIIIO MOArOTOBKM MalllMHBI M arperaTbl TpyOHOTO MPOU3BOJICTBA

[TK-1.1-B2 crocoOHOCThIO K CHCTEMAaTUYeCKOMY M3YYECHHUIO HAyYHO-TEXHHUYECKOH HH(POPMAaLli, OTEYECTBEHHOIO OIbITa O
HKCTIEPUMEHTANBHBIX METOAAX UCCIIEA0BAHMS IO MPOQHITIO TOATOTOBKH MaIlIMHEI U arperaTsl TpyOHOTO MPOU3BOACTBA

YK-7.1: cioco0HOCTH aHAJIM3UPOBATH NPOAYKIHIO, MPOLECCHI U CHCTEMbI

Baanern:

VYK-7.1-B3 criocoOHOCThIO  aHATM3HUPOBATH MPOIYKIHUIO C IPUMEHEHUEM SKCIICPUMEHTAIBHBIX METO/I0B HCCIICIOBAHUS

YK-7.2: cnoco0HOCThL CTABHTH U pemaTtsb 3a1a4u B OﬁﬂaCTl/I, COOTBeTCTBleI]_Ieﬁ HpOd)l/IJ'llO NMOATr0OTOBKH, C IIOMOIIBIO
COOTBETCTBYHIIHUX AHATUTHYCCKUX, BBIYUCIUTECIbHBIX H OKCIIEPUMEHTA/IbHBIX METO10B

Baanern:

VYK-7.2-B1 crnocoGHOCTBIO CTaBUTh U PENIATh 33/1a4U B 00JIACTH, COOTBETCTBYIOLICH POQUIIO MTOTOTOBKH, C TIOMOIIBIO
COOTBETCTBYIOIIUX aHATMTHYSCKUX, BBIYMCIUTEIBHBIX U IKCIIEPUMEHTAIBHBIX METOJIOB

YK-7.1: ciocoGHOCThL aHAJIU3HPOBATH NPOAYKIHUIO, IPOLECCHI H CHCTEMbI

Baagersb:

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

VK-7.1-B2 criocoOHOCTBIO  aHATH3UPOBATH MPOIYKIHIO M IPOLECCH € IPUMEHSHHEM dKCIIEPUMEHTAIBHBIX METOI0B UCCIIE0BAHIS

YK-7.2: cnoco0HOCTB CTAaBUTHL U pelIaTh 32Ja4H B 00/1aCTH, COOTBETCTBYIOLIEH MPOQHIII0 NOATOTOBKH, C IOMOIIBIO
COOTBETCTBYIOIIHNX AHAJTUTHYECKHX, BBIYHCIUTENBHBIX H IKCIIePUMEHTATBHBIX METO10B

Baanern:

VYK-7.2-B2 crnocoGHOCTBIO CTaBUTh U PEIIATh 33/1a41 B 00JaCTH, COOTBETCTBYIOLICH PO(UIIO MOTOTOBKH, C TIOMOIIBIO
COOTBETCTBYIOLIMX aHAIUTHYECKUX U BBIYUCIUTENBHBIX METO/IOB

YK-9.1: ciocoGHOCTB 0CyIECTBJISITh NOUCK JIHTEPATYPbI, HCIIOJIb3Ysl Hay4HbIe 0a3bI JaHHBIX, IPO (PeCCHOHATBHBIC CTAHAAPTHI
U perjiaMeHTbl, HOPMbI 0€30MACHOCTH U IPYrue HCTOYHUKHN HHopMaun

Baanern:

VK-9.1-B2 ciocoOHOCTEIO OCYIIECTBISATH MOMCK JIMTEPATYPhI, HCIIOJIB3Ysl HaydHbIe 0a3bl JaHHBIX, TPO(MECCHOHATBHBIE CTAHAAPTHI H
periaMeHThl O SKCIEPUMEHTANBHBIX METOAAX UCCIIETOBAHMUS 10 TPOQUITIO MOArOTOBKM MallluHbI U arperatbl TpyOHOTO
IIPOU3BOJICTBA

VK-9.1-B3 c1ocoOHOCTBIO OCYIIECTBIIAT MOUCK JINTEPATYPBI, UCIIOJIB3Ysl Hay4yHbIe 0a3bl JaHHBIX O AKCIEPHUMEHTAIbHBIX METOAX
HCCJIeIOBAHUS 110 TPO(IITIO MOATOTOBKY MaIIMHEI ¥ arperatsl TpyOHOTO IIPOU3BOICTBA

YK-7.2: ciocoGHOCTh CTABUTH M peliaTh 3aa4U B 00JIaCTH, COOTBETCTBYIOLIeli MPoduI10 NOAr0TOBKH, C NOMOIIbIO
COOTBETCTBYIOUINX AHAJTUTHYECKUX, BBIYHCIUTEIBHBIX U IKCIIEPUMEHTAIBHBIX METO/10B

Baanern:

VK-7.2-B3 c1ocoOHOCTBIO CTAaBUTH U PELIATh 3aa4H B 00JIACTH, COOTBETCTBYIOIIEH MPOMUITIO TOATOTOBKH, C TOMOIBIO
COOTBETCTBYIOILIMX BBIYUCIUTEIBHBIX METOIOB

YK-9.1: cnocoGHOCTH 0CyIeCTBJIATH MOUCK JIUTEPATYPHI, HCIOJIb3Ysl HAY4YHbIe 0a3bl JAHHBIX, IPO(decCHOHATbHbIE CTAHAAPTHI
U perJiaMeHThl, HOPpMbI 0€30MaCHOCTH M IPyrHe HCTOYHUKH HHPOpManu

Baanern:

VK-9.1-B1 cocoOHOCTBIO OCYIIECTBISTD MOKCK JINTEPATYPhL, HCIIOJIB3Ysl HaydHbIe 0a3bl JaHHBIX, TPO(MECCHOHATBHBIE CTAHAAPTHI H
periaMeHThl U Ipyrue UCTOYHUKU MH(POPMALIMH O IKCIIEPUMEHTAIBHBIX METO/IaX UCCIIEAOBAHMUS 110 POQHITIO MOATOTOBKH MalIHHBI
U arperatsl TpyOHOTO IIPOU3BOICTBA

4. CTPYKTYPA U COJEPKAHHE

Kon HaumenoBanmue pa3nesioB u TeM /Buj 3ansitust/ | Cemectp / | HacoB | Komneren- |[JIutepatypa u| Ilpumeuanue
3aHSATHS Kype HUHU 3J1. pecypchl

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




11

Iemn u 3amadu UcClENOBaHUS
METaJITypTHYECKIX MAIIUH H 000pYAOBaHNUSL.
INonstue o0bexTa uccnenoBanus. OCHOBHbIE
HOIXO/BI K HCCIET0BAaHNIO OOBEKTA.
Knaccuduxanus MeToqoB uccienopanuil. /JIex/

YK-9.1 IIK-
11

JI1.3
Ol

1.2

W3ydeHne MaTepHaoB JIEKIMOHHBIX 3aHSTHH.
IMoarororka k 3k3ameny. /Cp/

16

YK-9.1 IIK-
1.1

JI1.3
€)!

1.3

Uacer Ha koHTpOIb. [loArOTOBKA K 3K3aMeEHYy.
/Ox3ameH/

VK-9.1 IIK-
11

JI1.3
€)!

Pa3nen 2. CtaTucTudyeckue MeTOIbI MPH
MOJAr0TOBKE, MPOBEIeHUN H 00padoTKe
Pe3yJIbTaTOB HCCIeA0BAHNI MAaIIMH

2.1

Coop nHpopManuu 06 00bEKTe UCCICTOBAHUS.
AnpHopHOE paH)KUPOBAHUE MIEPEMEHHBIX 00bEKTa
ucclen0BaHuil. MeTos paHroBoi KOppEIsHH.
3anayua TUCTIEPCHOHHOTO aHAIH3a.
OnHOdaKkTOPHBIN U ABYX(PAKTOPHBII
JIMCTIEPCUOHHBINA aHAU3. AJITOPUTM
JIMCTIEPCUOHHOTO aHAJH3a.

OT60p 3HAYNMBIX (PaKTOPOB MPHU MCCIICTOBAHUN
MAIIMH C TIOMOIIBI0 METO/1a CITy9aiiHOTO OaaHca.
Koppensuuonnslii ananus.

Cratuctuueckast 00paboTKa pe3yIbTaToB
SKCIepUMEHTa. MeTol HAMMEHBUINX KBaJIPaTOB.
/JTex/

VK-7.1 VK-
7.2

JI1.3J12.1

2.2

MeTox SKCHEePTHBIX OLCHOK MpH 0TOope hakTopoB
JULSL MICCIICIOBAHMS METAJLTYPrHYECKHUX MAIIHH.
HccnenoBanne 3HaUNMOCTH (PAKTOPOB METOTOM
JIMCIICPCHOHHOTO aHanu3a. MccienoBaHne Halnuaue
CBSI3U MEXIy (paKTOPOM U OTKIHKOM 00BEKTa
(xoppensauuoHHil aHanu3). MeroJ cinyuyaiiHoro
Gananca pu oT60pe (HaKTOPOB Ha STame
IpeBapUTeILHOTO dKcniepuMenTa. /Ilp/

VK-7.1 VK-
7.2

JI1.3J12.1

2.3

M3ydenne marepuanoB JIEKIIHOHHBIX U
MPaKTUYECKUX 3aHATHH. PaboTa Hax JoMaltHUMuU
3agaHusMu. [lonroroBka k sk3ameny. /Cp/

30

YK-7.1 VK-
7.2

JI1.3J12.1

24

Yacel Ha KOHTPOJIb. [10IrOTOBKA K 9K3aMEHY.
/OKk3ameH/

YK-7.1 VK-
7.2

JI1.3J12.1

Pazgen 3. Metoabl ni1aHupoOBaHus
IKCHEPHMEHTOB II0 HCCJIeJOBAHNIO MALINH H
000py/0BaHNs, NOATOTOBKA U NIPOBE/IeHUE
IKCHePHMEHTa

3.1

3ajauu NJIaHUPOBAHUSA aKTUBHOTO SKCIIEPUMEHTA.
Konmupoanwue nepemeHHbIX. [TonHbIi hakTOpHBII
9KCIIEPUMEHT; YPOBHH U HHTEPBAJl BAPHUPOBAHUS
(hakTOpOB.

ITocTpoeHue MaTpulibl INIAHUPOBAHUS U €€
cBolicTBa. Peanuzanuu MaTpulibl INIaHUPOBAHUSL.
Pacuér koahPpueHToB ypaBHEHUS PETPECCUH,
OlleHKa UX 3HauuMMocTu. [IpoBepka afeKBaTHOCTH
perpeccuoHHOM Mojenu. OnTuMu3anus
apaMeTpoOB METAJITypPrHUECKUX MAlIMH Ha OCHOBE
MaTeMaTHYeCKUX MOJIeJIeH, METObl ONTHMH3ALINH,
ITOPUTMBI UX pean3allyu.

/JTex/

YK-7.1 VK-
7.21IK-1.1

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

3.2

Bri6op ypoBHeii (hakTOPOB U HHTEPBAJIOB
BapbrpoBanus. CoCTaBIeHUE MaTPHUIIBI IIAHA
MPOBEAEHHUS ITOJTHOTO (HaKTOPHOTO IKCIICPUMEHTA,
paboueit maTpunpl. Pacuér korddunueHToB
ypaBHEHHsI MaTMOienH. [IpoBepka 3HAUNMOCTH
K03(PUIIMEHTOB U aIeKBaTHOCTH YPaBHEHHS
MaTeMaTHYECKOH MOJIEIIN HCCIIEIYyEeMOro 00BEKTa.
Onpezenenue oNTUMANIBHBIX TapaMeTPOB 00bEKTa.
/J1a6/

VK-7.1 VK-
7.21IK-1.1

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




3.3 M3yuenne marepuanoB JIEKIIMOHHBIX 1 40 | YK-7.1 YK-| JIL.1JI1.2
MPaKTUYECKUX 3aHATHH. PaboTa Haj JoMaltHUMU 7.2 TIK-1.1 JI1.3712.1
3amanusamMu. [loaroroska k sxk3ameny. /Cp/

34 Yacel Ha KOHTpOJIb. [IoArOTOBKA K 3K3aMEHY. 2 VK-7.1 YK-| JI1.1JI1.2
/Ox3amen/ 7.2 TIK-1.1 JI1.3J12.1
Pa3nen 4. MeToabl HCC/IETOBAHNS HATIPSIZKEHHOTO
U 1e()OPMHPOBAHHOIO COCTOSIHMS IJIEMEHTOB
KOHCTPYKIHUI MeTaJUTypru4ecKux MaliuH u
000pynoBaHus. JKCIEePHUMEHTATbHbIE METOABI H
TeXHHYeCKHe CPeICTBa HCCIeT0BAHUS
HaNpsKeHU U JepopManmid.

4.1 OCHOBHBIE JIOITYIIIEHNs] O CBOWCTBAaX MaTepuaa. 4 YK-7.1 VK- 1.4
HanpshkeHHOE cOCTOSHHE B TOUKE. Y CIIOBUS 7.2 VK-9.1
paBHOBecHs. | TaBHBIE U SKCTpEMAIILHBIE [K-1.1

KacaTeJbHble HanpsukeHust. IHBapHaHTbI
HaINpsDKEHHOTo cocTosiHus. Kiaccudukarus
HaIpsDKEHHBIX cOCTOAHUM. [Imockoe HanpsbkeHHOE
cocrosHue. HavanbHble U TEKyIIHE KOOPIHHATHI.
Ilepememenus. Jluneitnpie u CABUTOBBIE
nedopmanyu. [naBHeie nedopmanuu.
OtHocHUTeNnpHOE U3MEeHeHne 00beMa. Y CIIOBUS
HEepa3pbIBHOCTH Ae(opMaIiuii.

OO000UICHHBIN 3aKOH YIPYTOCTH Il H30TPOITHOTO
tena. O6beMHbIH 3aKkoH ['yka. [ToTeHInanbHas
sHeprus ynpyroi nepopmanuu. HazHauenue Teopuit
npeaenbHoro cocrostHus. Kiaccnueckue reopun
MIPOYHOCTH U MX NPUMEHEHHUE IS OLICHKU
Ha/Ie)KHOCTH 3JIEMEHTOB METAJLTy prUuecKoro
000pyI0BaHMUSL.

CTpyHHbIE TEH30METPBI, IPHHLIUIT JCHCTBUS U
KOHCTPYKIHsL. TeH30pe3uCTOpPhI COTPOTHBIICHHUS:
cXeMa M IPUHIHUI e CTBUS IPOBOJIOYHBIX,
q)OJ'IbFOB])IX U NNOJIYTIPOBOAHHUKOBBIX
TEH30PE3HCTOPOB, METPOJIOTHUECKHUE
XapaKTepPUCTUKHU TeH30pe3ucTopoB. TapupoBka
TeH30pe3ucTopoB. TemneparypHast KOMIIEHCAUs B
ANIEKTPOTEH30METPUU. METO/IbI OpeieliCHUS
HanpspKeHHH 1 gehopMaryi B IeTajsix
METaJUTypPTU4ecKOro 000py10BaHMs C TIOMOUIBIO
TeH30pe3ucTopoB. IIpuMeHeHne po3eTok AaTINKOB
JUISL aHAJIM3a TUIOCKOTO HAIPSHKEHHO-
ne(OpMHUPOBAHHOTO COCTOSIHUSL.

Knaccugukanus, xapakrepucTika u 00actb
MIPUMEHEHUS ONTUYECKUX METOZ0B H3MEPEHUS
HarnpspkeHust U nedopmanuii. Gu3ndeckre OCHOBBI
MOJISIPU3ALMOHHO-ONITHYECKOTO0 METO/1A, YCTPOUCTBO
TJIOCKOTO M KPYTOBOTO MOJISIPUCKOTIA,
mbe3oonTruieckuii 3¢ dekr, 3akoH Beprreiima.
Harpy»xeHHast MOJIeJb B TOJIE TTIOCKOTO
MOJISIPUCKOIIA, KAPTUHBI U30XPOM U M30KJIHH.
ITosryuenne kapTHH H30XPOM C TOMOILBIO KPYTOBOT'O
TOJIAPpUCKOIIA. MCTO}I ONITUYCCKHU 9YBCTBUTECJIBHBIX
NOKpBITHI. OCHOBBI METO/1a, pab0Ta MOKPHITHS U €r0
MOJIKPEIUISAIONIee ASHCTBHE, TOTPELITHOCTD
orpeiesieHHs NOPSIIKOB 1oJioc. TexHnka
9KCHEPUMEHTA: MaTepUallbl TOKPBHITHH U UX
HaHeCeHHe, TApUPOBOYHBIE HCIIBITaHUs. Pa3nienenue
HANpPsDKEHUH U eopManuii.

/JTex/




42 14 AHanu3 3JIeKTPUIECKUX CXEM BKIIOYECHHUS 7 2 YK-7.1 VK- JI1.4
TEH30PE3UCTOPOB ISl ONPECIICHHUS HAMIPSHKCHNUH U 7.2
JedopmManuii ¢ IOMOLIbIO TEH30PE3UCTOPOB B
JeTalsIX METAJUIypPIrHIeCKOro 000pyIOBaHUs,
paboTaronux Ha pacTshKeHue (CxaTue), u3ruo,
kpyueHue. [IppuMeHeHne po3eToK AaTYHKOB IS
aHaJIM3a IIOCKOTO HANPSHKEHHO-
nedopmupoBaHHoro coctosiausl. /TIp/

4.3 N3ydeHne MaTepraioB JICKITMOHHBIX H 7 29 VK-7.1 YK- JI1.4
MPAaKTUYECKUX 3aHsATHH. PaboTa Haa JoMaIIHUMHK 7.2 VK-9.1
3agaHuamiu. ITonroroBka k sx3ameny. /Cp/ IK-1.1

4.4 Yacel Ha KOHTPOJIb. [10JIr0OTOBKA K SK3aMEHY. 7 2 YK-7.1 VK- J1.4
/Ox3amen/ 7.2 YK-9.1

5. ®OH OHEHOYHBIX MATEPHUAJIOB (Ilpuioxenue)

6. YYUEBHO-METOAUYECKOE U HTH®OPMAILIMOHHOE OBECIIEYEHUE

6.1. Pexomengyemas JiuTeparypa

6.1.1. OcHoBHast TUTEpPaTypa

ABTODBI, COCTaBUTENHN 3arnaBue bubmmoreka W3narenscTBO, TOI
JI1.1 |Jlomatun B.1O., Opranu3anus MeTtouveckue mocoous Mocksa, 2010
IIymenko B.H. skcnepuMenTa. CHMIUIEKCHOE http://elibrary.misis.ru/action

nIaHupoBaHKe: YuebHoe nocobdue|.php?kt_path_info=ktcore.Sec
ViewPlugin.actions.document
&fDocumentld=7637

JI1.2 |IIpoxomkun C.J. Opranuzanus YKCIepUMEHTa. Mertonudeckne mocooust Mockga, 2003
[Mnanuposanue skcniepumenta B |http://elibrary.misis.ru/action
nponeccax OM/I.: Merommaeckue [.php?kt_path_info=ktcore.Sec

YKa3aHHs K BBIITOJTHCHHUIO ViewPlugin.actions.document
KypPCOBBIX paboT &fDocumentld=2802
JI1.3 |Comosnres B.IL., OpraHu3anus SKCIIepUMEHTa: DNeKTPOHHBIN KaTaIOT Crapsrit Ockon THT, 2012
Boraros E.M. yueOHoe nocobue
JI1.4 |Ywuenes H.A., Kynpun|Metoas! uccnenoBanus DNeKTPOHHBIN KaTaIOT Mocksa Mertamryprus, 1977
A.B., TTonyxuu ILL.  |nporeccoB 06paboTku MetanoB |https://ru.b-ok.com/book/31
JaBJIeHneM: yaeOHoe mocobure 90711/4ae500

6.1.2. JlononHuTeLHASA JUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue Bubmuoreka WznarenscTBo, ron
JI2.1 |Jlomaruu B.1O., Opranuzanus 1 aHuposanue | Meroaudeckue nocoous Mockaa, 2010
Iymenko B.H. sKcrepumeHar: [IpakTukym http://elibrary.misis.ru/acti

on.php?kt_path_info=ktcor
e.SecViewPlugin.actions.do
cument&fDocumentld=763
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6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH « AHTepHeT»

PysaBun I'.1. https://platona.net/load/knigi_po_filosofii/uchebnye_posobija_u
P83 Meronosnorust Hay4HOro MMo3HaHMs: Yueb. mocobue  |che

must By30B / I'. W. PysaBun. — M.: OHUTU- TIAHA, 2012.|bniki/ruzavin_g_i_metodologija_nauchnogo_poznanija_uchebn
— 287 c. oe_ posobie_dlja_vuzov/27-1-0-3679

Ol

6.3 TlepeveHDb JUIEH3HOHHOTO MPOrPAMMHOIO 00ecedeHHs!

I.1 |- MS Office

12 |- LMS Canvas

1.3 |- MS Teams

1.4 |- Windows 7 Professional

I1.5 |amTuBHpycHOe TTO Dr.Web

.6 [Visual Studio

6.4. Ilepeuenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM M NMPO(ecCHOHAIBLHBIX 0a3 TaHHBIX




W.1 |Hayumas snexrponnas 6ubmnoreka eLIBRARY.ru — URL: https://elibrary.ru/

WU.2 |Hayunas snexrponnas 6ubmuoreka MUCuC - URL: http://elibrary.misis.ru/login.php

OnekrpoHHas 6udimoreunas cucrema (ObC) — «YHuBepcurerckas 0M01MOTEKa OHIANHH» OTKPBITHIH KPYIJIOCY TOUHBIN

n.3 JOCTYII Uepe3 MHTEPHET ¢ perucTpannei B oubaroreke u  BBojgoM mapours.- URL: http://biblioclub.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OFECIIEYEHUE
Ayn. Hasnauenne OcHalienmue
2 DKCIIepUMEHTAIIbHBIE MeToabl | Ayauropust Ne 2 [uis TpOBEJCHHS 3aHATHI JIGKIIMOHHOTO
MCCIICIOBAHMS MAIIHH THIA, CEMHHAapCKOro  THMA,  TEKyLNIEro  KOHTPOJI,
WHIUBUYATBHBIX KOHCYJIbTaIHA, MIPOMEXKYTOUHOM
aTTECTAIlNH, TPYIIOBBIX KOHCYIIBTAI[HIA:
JOCKa KJIACCHYECKasl, JOCKa WHTEPAKTHBHAs, KOMIBIOTEp C
moctyriom k cetu "HWuTepHer" (1 mIT.), pOEKTOp, SKpaH,
pabouee mMecTo npenogasaresns, ctoi (16 mr.), ctyn (32 mit.)
IIO:Windows 7 Professional, Microsoft Office 2007,
antuBupyctHoe I[10 Dr.Web, MS Teams, Visual Studio,
KOMILICKT TEMAaTHYCCKHUX MPE3CHTALIUI
6 Opranusaius u ianupoBanue | KoMIbroTephl, 10CTYI K HHTEPHETY
9KCIIEPUMEHTA
46 Aynuropus Ui camMocToATeNnbHOM|Aynutopuss  Ne 46 mnomemieHue Ui CaMOCTOSTENbHOM

paboThI 0OyUarOIIUXCS

paboThl O0YyYarOIIUXCs, HMEETCS TOAKIIOYCHHE K CETH

"NuTepuet" u J0CTyIl B 3JIEKTPOHHYIO
uH(pOPMAIMOHHO-00Pa30BaATENBHYIO CPEY:

JIOCKa KIJIACCHUYeCKas, KOMIBIOTED C JOCTYINOM K CETH
"Uatepuer” (16 mr.), mpoekrop (1 mr.), sxpan (1 mIt.),
pabodee mecto mpenogaBareis, cTox (16 mr.), ctyn (32 mrT.)
T10:Windows 7 Professional, Microsoft Office 2007, Kommac,

antuupycHoe [10 Dr.Web, MS Teams, Visual Studio

8. METOAUYECKHUE YKA3AHUS JJI5S1 OBYYAIOIUXCSA

1. [TocemaTe Bce BUIBI 3aHSITHH.
2. CBOEBPEMEHHO 3aperHCTPUPOBAThCS HA PEKOMEHIOBaHHBIC AJIEKTPOHHBIE pecypehl -LMS Canvas u MS Teams.

3. I1pu BOBHUKHOBEHHH JIFOOBIX BOIPOCOB IO COJIEPKAHUIO Kypca M OpraHU3aly padoThl CBOEBPEMEHHO 00pamarbes K
MIPEToIaBaTeltio (B Yachl OYHBIX KOHCY IbTanui, uepe3 MS Teams wim LMS Canvas).

4. AxtuBHO pabotaTh ¢ 0azaMu CaliTOB, HAXOASAIIUMCS B OTKPBITOM JOCTyIE B ceTu MHTEpHET.

5. ImMeTh 1ocTym K KOMITBIOTEPY, MOAKIIOYEHHOMY K ceTu MHTepHeT.

KayecTBeHHOE OCBOCHHE TUCIMIUIMHBI BO3MOXKHO TOJIBKO MPU CUCTEMAaTHYECKOH CaMOCTOATENILHON paboTe, YTO MOIEPIKHUBACTCS
cucreMoi Tekyiei arrecraiua Ha  LMS Canvas.
JlomonmHuTeNnbHas TUTEpaTypa (C IMTEpaTypol MOKHO paboTath Ha Kadeape B 4ackl KoHCyabTauuu u CP)




