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3KCHepl/IMeHTaJII>HI>Ie METOAbI HCCJICTOBAHUSA MAIlITMH

Paspaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSITeNIbHO yCTaHABINBAEMbI 00pa3oBaTeNbHbI CTaHIapT BhIcIIero oopasoBanus denepanbHOE rOCyJapCTBEHHOE
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yIBepkJIeHHOro YuensM coBeroM BO HUTY "MUCuC" 28.02.2019, nporokon Ne 6-19

Pabouas nporpamma oro0peHa Ha 3aceaHuu Kadeapsl

TexHoJIOTHH U 000Py10BaHHS 00PA0OTKH METAJLIOB AaBJIEHHEM

IIpoTokoi ot 29.06.2020 r., Nel10

3aB. kadenpoii [Ipo¢. Camyces C.B.



1. HEJIX X 3AJAYH OCBOEHUA

1.1|O3HakoMHUTH C TCOPETHUICCKUMHU OCHOBAMHU SKCIICPUMEHTAJIBHBIX METOAOB UCCICAJOBAHUA METAJUTYPIrUiICCKUX MAalllnH U
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 MAaTEMAaTHYCCKUX MoJIeield TeXHUYECKUX 00BEKTOB IO OIBITHEIM JAHHBIM K IMPOBCJACHUIO UX aHaJIU3a.

1.2|TToxroTraBnuBaTh U MPOBOJHUTH IKCIIEPUMEHTAIBHBIC UCCIICOBAHUS METAILTYPIHUYESCKIX MAIIHH H 000pyI0BaHHS,
OILIEHUBATh HaJI&KHOCTh M 3HAUUMOCTh SKCIIEPUMEHTANIBHBIX PE3YJIbTATOB; ONUCHIBATh PE3YJIbTaThl IKCIIEPUMEHTA
(YHKIMOHAIBEHBIMHU 3aBUCUMOCTSIMHU; TUIAHUPOBATH 3KCIIEPUMEHTBI, CTPOUTH 110 SKCIIEPUMEHTAIILHBIM JJAHHBIM MOJIEIIH,
MIPOBEPATH aAEKBAaTHOCTH AMITMPHUYECKUX MOJIEIeH, TPUHIMATh 00OCHOBAHHbIE PEIICHHUS B BHIOOPE MOEIIH.

2. MECTO B CTPYKTYPE OGPA3OBATEJILHOM ITPOI'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 MpoIeaype 3alIuThl U Iporenypa 3ammrtsl BKP

2.2 5|TIpenauiuioMHas MpakTHKa

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

YK-7.2: cioco0HOCTB CTABUTHL U pelIaTh 3224 B 00J1aCTH, COOTBETCTBYIOIIEH NMPO(HIII0 NOATOTOBKH, C TOMOIILIO
COOTBETCTBYIOIIUX AHATHTHYECKHX, BBIYTHCIHTEIbHBIX H IKCIEPHMEHTAILHBIX METOI0B

3HaTh:

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

IIK-1.1: cnoco0HOCTH K CHCTEMATHYECKOMY M3Y4YeHHI0 HAYYHO-TeXHNYeCKOH HH(pOpManHH, 0Te4eCTBEHHOI0 M 3apy0e;KHOro
ONBITA M0 COOTBETCTBYIOLIEMY NMPOQ U0 NOATOTOBKH

3HaTh:

ITK-1.1-31 Hay4HO-TEXHUUECKYIO HH(OPMAIIHIO, OTEIECTBEHHOTO U 3apyOEKHOTO ONbITA SKCIIEPUMEHTAILHBIX METOI0B
HCCIIeIOBAHUS 110 TPO(HITIO MOATOTOBKYA MAIIIMHEI M arperaTsl TpyOHOTO MPOM3BO/ICTBA

YK-7.2: cnoco0HOCTB CTAaBUTHL U peliaTh 32Ja4H B 00/1aCTH, COOTBETCTBYIOLIEH MPOQUIII0 NOATOTOBKH, € IOMOIIbIO
COOTBETCTBYIOLIUX AHAJIMTHYECKHX, BLIYH CIHTEIbHBIX H IKCIIEPUMEHTAILHBIX METOJ0B

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 pelICHHE 33]]au B 00JaCTH, COOTBETCTBYIONICH MPO(UITIO MOArOTOBKH, C TIOMOIIBIO COOTBETCTBYIOIINX
AHAJIUTHYECKUX U BBIYUCIHUTENBHBIX METO/IOB

YK-9.1: cnocoGHOCTH 0CyIIeCTBJIATH MOUCK JIUTEPATYPBI, HCIOJIb3Ysl HAY4YHbIe 0a3bl JAHHBIX, IPO(decCHOHATbHbIE CTAHAAPTHI
U perjaMeHThbl, HOPMbI §€30IACHOCTH U IPyrue HCTOYHHKH HH(opManuu

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 SKCIIEPUMEHTAJIbHBIX METOA0B UCCIIEIOBAHUS 110 TPOMUITIO TOATOTOBKH MalluHbI 1
arperarsl TpyOHOTO IIPOU3BOJICTBA

ITK-1.1-32 Hay4HO-TeXHHYECKYIO HHPOPMALHUIO, OTEYECTBEHHOTO OIIBITAa SKCIIEPHMEHTAIBHBIX METOJOB HCCIIEAO0BAHUS IO NPOQUITIO
MOJITOTOBKM MaIlIMHBI ¥ arperaTsl TpyOHOTO NMPOU3BOICTBA

YK-9.1: cnocoGHOCTH 0CyIIeCTBJIATH MOUCK JIUTEPATYPHI, HCIOJIb3Ysl HAYYHbIe 02351 JAHHBIX, IPO(deccHOHATbHbIE CTAHAAPTHI
U perjaMeHThbl, HOPMbI 0€30ACHOCTH M APYrHe HCTOYHUKH HHpopManuu

3HaTh:

VK-9.1-32 nuteparypy, Hay4dHbIe 0a3bl JaHHBIX, TPOGECCHOHATBHBIE CTAHAAPTHI U PETIAMEHTHl O 9KCIIEPUMEHTAIbHBIX METOIaX
HCCIIEI0OBAHUS 110 MPO(UITIO NOArOTOBKM MalllMHbI U arperatsl TpyOHOTO NMPOU3BOICTBA

VK-9.1-33 nuteparypy, Hay4dHbIe 0a3bl JAaHHBIX O KCICPUMEHTATBHBIX METO/IaX HCCIIEOBAHUS 10 MPOQUITIO TIOATOTOBKH
MarmuHs! 1 arperatsl TpyOHOTO IPOM3BOACTBA

YK-7.1: cioco0HOCTH aHAJIM3UPOBATH NPOAYKIHIO, MPOLECCHI U CHCTEMbI

3HaTh:

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

YK-7.1-32 0CHOBBI aHaAIH3a MNpOAYKINHU 1 IPOLECCOB C MPUMCHCHUEM 3KCIIEPUMCEHTAJIbHBIX METOJOB UCCICNOBAHUSA

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

YmMmerb:

VK-7.1-V2 ananu3upoBaTh MPOIYKIHUIO U MPOLECCH C IPUMEHEHHEM SKCIIEPHUMEHTABHBIX METOIOB HCCIIEIOBAHHS

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

YK-9.1: cioco0HOCTDb 0CYIIECTBJIATH MOUCK JIUTEPATYPHI, HCMOIb3Ysl HAY4YHbIe 0a3bI TaHHBIX, IPo(deccCHOHATIbHbIE CTAHAAPTHI
M perjaMeHTbl, HOPMBbI 6€30MACHOCTH U IPyrue HCTOYHUKH HH(pOpMau

YMmerh:

VYK-9.1-V3 ocymiecTBIsATh MOUCK JIUTEPATYPbI, UCTIONB3YS Hay4YHbIE 0a3bl JaHHBIX O SKCHEPUMEHTAIBHBIX METO/IaX UCCIICIOBAHUS 110
npoQUITI0 MOArOTOBKM MAaIMHEL ¥ arperaTsl TpyOHOTO MPOHU3BOJICTBA

VK-9.1-V2 ocymecTBIATh OUCK JIMTEPATYPHI, HCIIONB3Ysl HayIHbIE 0a3bl JaHHBIX, TPOPECCHOHAIBHBIE CTAHIAPTHI U PETJIAMEHTHl O
9KCHEPUMEHTAIIBHBIX METO/IaX UCCIICIOBAHUS 110 MPO(UITIO NOArOTOBKM MallluHbI M arperatsl TpyOHOTO MPOU3BO/ICTBA

VK-9.1-V1 ocymecTBIATh IOUCK JIMTEPATYPhl, UCIIONIL3Ysl HayUHbIE 0a3bl JaHHBIX, IPOGECCHOHANBHbBIE CTAHAPTHI U PETJIAMEHThl U
JpyTue NCTOYHUKH MHGOPMAIUN O SKCIEPUMEHTAIBHBIX METOJaX UCCIIEOBAHHS 110 IPO(UITIO TTOrOTOBKH MaIInHEI ¥ arperaTsl
TpyOHOr0 IIPOU3BOJCTBA

YK-7.2: ciocoOHOCTH CTABUTH U PelIaTh 33/1a4H B 00J1aCTH, COOTBETCTBYIOLIEH MPOGUIII0 MOAT0TOBKH, C MOMOIILIO
COOTBETCTBYIOUINX AHAJTUTHYECKUX, BBIYHCIUTEIBHBIX U IKCIIEPUMEHTAIBHBIX METO/10B

YMmers:

VK-7.2-V2 cTaBUTh U pemiaTh 33/1a94 B 00JIACTH, COOTBETCTBYIOLIEH MPOQMITIO IIOATOTOBKH, C TOMOIIBIO COOTBETCTBYIOIINX
QHATUTHYECKUX U BBIYUCIIMTEILHBIX METOAOB

YK-7.1: cioco0HOCTH AaHAJTU3UPOBATH MPOAYKIHIO, MPOIECCHI H CHCTEMbI

YMerh:

VYK-7.1-Y3 aHanu3upoBath NPOIYKIHIO C TPUMEHEHUEM SKCIIEPUMEHTAILHBIX METOI0B HCCIICOBAHUS

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

YMern:

VK-7.2-V1 cTaBUTH U pemaTh 3a1a4d B 00JaCTH, COOTBETCTBYIOLIEH MPOQUITIO ITOATOTOBKH, C IOMOIIBIO COOTBETCTBYIOIIUX
aHAJIUTUYECKUX, BBIYUCIUTEIBHBIX U SKCIIEPUMEHTAIbHBIX METO0B

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

YMern:

IMK-1.1-V1 cucremariyecku U3ydaTb HayYHO-TEXHUIECKOH HHPOPMALIUH, 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
pod o MOAroTOBKH MaIMHEL ¥ arperatsl TpyOHOTO IIPOU3BOICTBA

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 M3YYeHHI0 HAYYHO-TeXHHYeCKOi HH(OpMAaLMH, 0Te4eCTBEHHOT0 U 3apy0e:KHOr 0
ONbITA MO COOTBETCTBYIOMIEMY NPOGUIII0 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

Baanern:

VYK-7.1-B3 cniocoOHOCThIO  aHATTM3HPOBATH MPOAYKIUIO C IPUMEHEHHEM SKCIIEPUMEHTAIIBHBIX 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 OKCIIEPUMEHTAJIbHBIX METOA0OB

Baanern:

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

YK-7.1: criocodHOCThL AaHAJU3UPOBATH NPOAYKIHUIO, IPOLECChl H CHCTEMbI

Baagersb:

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

VK-7.1-B2 criocoOHOCTRIO  aHATH3UPOBATH NPOAYKIHIO H IPOIECCH € MPUMEHEHNEM SKCIIEPHIMEHTAILHBIX METOIOB HCCIIEIOBAHHS

YK-7.2: cioco0HOCTB CTABHTH U pelIaTh 33/1a4H B 00/1aCTH, COOTBETCTBYIOILEH MPOQUIIIO IIOATOTOBKH, ¢ IOMOLIbIO
COOTBETCTBYIOIIHNX AHAJTUTHYECKHX, BBIYHCIUTENBHBIX H IKCIIePUMEHTATBHBIX METO10B

Baanern:

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

YK-9.1: ciocoGHOCTB 0CylIECTBJISITh NOUCK JINTEPATYPbI, HCIO0JIL3YS Hay4YHbIe 0a3bl JaHHBIX, NPOdeccHOHAIbLHbIE CTAHIAPTHI
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 SKCHEPUMEHTAIBLHBIX METOAAX UCCIIEIOBAHMUS 110 MPOQUITI0 TOArOTOBKH MallluHbI M arperatbl TpyOHOTo
IIPOU3BOJICTBA

VK-9.1-B3 c1ocoOHOCTEIO OCYIIECTBIIATH IOMCK JIUTEPATYPhI, UCIIONIB3Ysl HayyHbIe 0a3bl JAaHHBIX O AKCIEPHMEHTANILHBIX METOAAX
HCCIIeIOBAHUS 110 TPO(IITIO MOATOTOBKY MAIIIMHEI M arperaTsl TpyOHOTO MPOM3BOCTBA

YK-7.2: ciocoGHOCTh CTAaBUTh M peliaTh 3a1a4M B 00J1aCTH, COOTBETCTBYIOLIel MPo¢u/II0 MOAr0TOBKH, C IOMOIIBIO
COOTBETCTBYIOUINX AHAJTUTHYECKUX, BBIYHCIUTEIBHBIX U IKCIIEPUMEHTAIBHBIX METO/10B

Baanern:

VK-7.2-B3 c1ocoOHOCTBIO CTABUTH U PELIATH 33241 B 00JIACTH, COOTBETCTBYIOIIEH MPODIITIO MOATOTOBKH, C TOMOMIBIO
COOTBETCTBYIOILIMX BBIYUCIUTEIBHBIX METOIOB

YK-9.1: cnocoGHOCTH 0CYHIECTBIATH MONCK JUTEPATYPbI, HCNIOJIL3YsI HAYYHbIE 6a3bl JaHHBIX, MPO(decCHOHATbHBIE CTAHIAPTHI
U perJiaMeHThl, HOPpMbI 0€30MaCHOCTH M IPYrue UCTOYHUKH HHPOpManun

Baanern:

VK-9.1-B1 cmocoOHOCTEIO OCYIIECTBIATD MOUCK JINTEPATYPBI, HCIIOJB3Ysl Hay4YHbIE 0a3bl TaHHBIX, TPO(HECCHOHATBHBIE CTAHAAPTHI H
periaMeHThl U pyTrue UCTOYHUKU MH(POPMALIMH O IKCIIEPUMEHTAIILHBIX METOJaX HCCIICAOBAHHUS 110 MPOQHITIO MOATOTOBKA MallMHbI
U arperatsl TpyOHOTO IIPOU3BOICTBA

4. CTPYKTYPA U COJEPKAHHE

Kon HaumenoBanmue pa3zesioB u TeM /Buj 3ansitusi/| Cemectp / | HacoB | Komneren- |[JIutepatypa u| Ilpumeuanue
3aHSATHS Kype HUHU 3J1. pecypchl

Pa3nea 1. llenu, 3agayum W TeopeTHYecKHe
OCHOBBI JKCTIEPUMEHTAJIBHBIX METOI0B
HCCJIEIOBAHUS META/UIYPru4ecKUX MalMH H
odopynoBaHust




11

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

YK-9.1 IIK-
11

JI1.3
Ol

1.2

H3ydeHne MaTepHanoB JEKIUOHHBIX 3aHITHI.
IMonroroBka k 3k3ameny. /Cp/

16

YK-9.1 TIK-
1.1

JI1.3
€)!

1.3

Yace! Ha KOHTpOITE. [loAroToBKA K 9K3aMeHYy .
/Ox3amen/

VK-9.1 IIK-
11

JI1.3
€)!

Pa3znen 2. CtatucTHyecKne MeTOIbI PH
NMOJATr0TOBKE, NIPOBEIeHUH U 00pPadoTKe
Pe3yJbTaTOB MCCJIEA0BAHMI MAaIIMH

21

Co6op nHpopMaIuu 06 00bEKTE UCCIIEIOBAHUS.
ATIpHOpHOE pamKUpOBaHHE IEPEMEHHBIX 00BEKTa
nccienoBaHuil. MeTon paHroBOd KOPPEILUH.
3aada IMCIIEPCUOHHOTO aHAJIN3a.
OnHOaKTOPHBIN U JABYX(aKTOPHBIN
JUCTIEPCUOHHBIM aHANN3. AJITOPUTM
JUCIIEPCHOHHOTO aHAJIN3A.

OT00p 3HAUYUMBIX (HAKTOPOB MPH UCCIIETOBAHUT
MAIlIFH ¢ TIOMOIIBIO METO/Ia CITyJaiHOTO OajaHca.
Koppensanuonnslit ananus.

Cratuctudeckas 00paboTka pe3ybTaToB
SKCHeprUMeHTa. MeTol HAMMEHBIINX KBaJIPATOB.
/JTex/

VYK-7.1 VK-
7.2

JI1.3J12.1

2.2

MeTo1 SKCTIEPTHBIX OIICHOK MpH 0TO0pe (haKTOPOB
JUISL HCCIIEJOBaHUS METAITyPIrUYeCKUX MAIH.
HccnenoBanue 3HaUNMOCTH (JaKTOPOB METOIOM
JUCIIEPCUOHHOrO aHanu3a. MccnenoBanue Hanudue
CBSI3M MEXKy (haKTOPOM U OTKIIMKOM 00BEKTa
(xoppenauuoHHil aHanu3). MeToJ ciryyaifHOro
Oananca npu oTOope (HhaKTOPOB HA ITATIE
IIpeABapUTENLHOT0 KcniepuMenTa. /Ilp/

VK-7.1 VK-
7.2

JI1.3J12.1

2.3

Wzyuenne matepuanoB JEKIIMOHHBIX U
MPaKTUYECKUX 3aHATHH. PaboTa Haa qoMalrHUMu
3agaHusaMu. [lonaroToBka k sx3ameny. /Cp/

28

YK-7.1 VK-
7.2

JI1.3J12.1

24

Yachel Ha KOHTPOJIb. IT0ITOTOBKA K 3K3aMEHY.
/DKk3amen/

YK-7.1 VK-
7.2

JI1.3J12.1

Pazgen 3. Meroanl niianupoBaHus
IKCNEPHMEHTOB 10 HCCJIeJ0BAHNIO MAIINH H
000pynoBaHusl, NOATOTOBKA U NPOBeJeHUE
IKCNePHMEHTA

3.1

3aauu MJIAaHUPOBaHUS aKTUBHOTO DKCIIEPUMEHTA.
KoaupoBanue nepemeHHbIX. [lonHbIil hakToOpHBINH
9KCIIEPUMEHT; YPOBHH M UHTEPBAJl BapbUPOBAHUS
(hakTopoB.

ITocTpoeHue MaTpullbl INIAHUPOBAHUS U €€
cBolicTBa. Peanuzanuy MaTpuLbl IUIaHUPOBAHUS.
Pacuér ko3 PuIHeHTOB ypaBHEHUS PETPECCHH,
OIIEHKa UX 3HaYMMOCTH. [IpoBepka aeKBaTHOCTH
perpeccHoHHOM Moaenu. OnTUMu3ays
apaMeTpoB METALTyPrUueCKUX MAalllH Ha OCHOBE
MaTeMaTHYECKUX MOJIENEel, METO bl ONTHUMHU3AIINY,
ITOPUTMBI UX peaIu3aliu.

/JTex/

VK-7.1 IIK-
1.1 YK-7.2

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

3.2

Br100p ypoBHeii ()akTOPOB ¥ HHTEPBAJIOB
BapbupoBaHus. CocTaBJICHUE MAaTPUIIBI TUIAHA
IIPOBEAEHUS TIOJIHOTO (haKTOPHOTO HKCIIEPUMEHTA,
paboueii MmaTpunpl.Pacuér koaddpunneHTon
ypaBHEHHSI MaTMoenH. [IpoBepka 3HaUNMOCTH
K03 PUIMEHTOB U aIeKBATHOCTH YPaBHEHUS
MaTeMaTHYECKOH MOJIENN HCCIIelyeMOTo 00bEKTa.
OmnpezeneHre ONTUMANIBHBIX TApaMeTPOB 00BEKTA.
Mp/

VK-7.1 IIK-
1.1 YK-7.2

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




3.3 WzyueHue MatepruanoB JEKIMOHHBIX U 37 | YK-7.11K-| JIL.1J11.2
MPAaKTUYECKUX 3aHsATHH. PaboTa Haa qoMalIHUMHK 1.1 YK-7.2 JI1.3J12.1
3aganusamu. [loaroroska k sx3ameny. /Cp/

34 Yacs! Ha KOHTpoIIb. [loAroTOBKA K SK3aMEHY. 2 VK-7.11IK-| JI1.1J11.2
/Ox3amen/ 1.1 VK-7.2 JI1.3J12.1
Pa3znen 4. MeToabl ucciieJOBaHAS HATIPSIZKEHHOTO
U 1e()OPMHPOBAHHOTO COCTOSIHUS IJIeMEHTOB
KOHCTPYKIMii MeTa/UTypru4ecKuxX MaliuH U
000opyaoBaHUsl. JKCIEPHMEHTAIbHbIE METOAbI U
TeXHHYeCKHEe CPeJCTBA UCCIeJOBAHUS
HANPsSEKeHU U JepopMmanmii.

4.1 OCHOBHBIE JIOITYIIEHHS O CBOWCTBAaX Marepuania. 8 YK-7.1 VK- JI1.4
HanpspkeHHOe cOCTOSIHHE B TOUKE. Y CIIOBHS 9.1 TIK-1.1
paBHOBecHsl. ' TaBHBIE U 3KCTpEMalIbHbIE VK-7.2

KacaTelbHble HanpsbKkeHus. THBapuanThI
HanpspkeHHoro coctosiHus. Knaccudukanus
HaIpsDKEHHBIX cocTossHUH. [[Imockoe HanpshKkeHHOe
cocrostHue. HauanpHble ¥ TEKyIIHE KOOPIUHATHI.
[Tepememenns. JInneiHbIe 1 CABUTOBBIE
nedopmaruu. [ maBHbIC qehOopMaITiH.
OTHOCHUTENEHOE N3MEHeHHe 00beMa. Y CIIOBUS
HEpPa3pBIBHOCTH JeopMariuii.

O06001LICHHBIN 3aKOH YIIPYTOCTH U1 H30TPOITHOTO
tena. O0pemHsIi 3akoH ['yka. [loTennmanpras
sHeprus ynpyroi aepopmanuu. Haznauenue Teopuit
npenenbHoro cocrosHus. Kiaccudaeckue reopun
MIPOYHOCTH U UX TIPUMEHEHHE JIJIsl OLICHKU
Ha/IeKHOCTHU 3JIEMEHTOB METaJIIyprH4eCKOro
00opynoBaHusL.

CTpyHHBIE TEH30METPBbI, IPUHLIUI JEHCTBUS U
KOHCTPYKLUS. TeH30pe3uCTOPbI CONMPOTUBIICHHS:
CXeMa M MPUHIIMII 1eHCTBUS IPOBOJIOYHBIX,
(bOJ'lbl"OBle 1 NOJIYITPOBOAHUKOBBIX
TEH30pPE3UCTOPOB, METPOJIOTUIECKUE
XapaKTePUCTUKH TEH30pe3UCTOPOB. TapupoBka
TEH30pe3UCTOPOB. TeMnepaTypHas KOMIEHCAlHs B
ANIEKTPOTEH30METPHUU. METOBI ONpeIeICHHS
HaTpsDKEHUH 1 1edopMainii B IeTansx
METaJUTypru4ecKoro 000pyI0BaHUs C IOMOIIBIO
TeH30pe3ucTopoB. [IpuMeneHne po3eTok JaT4YUKOB
JUISL aHAJIM3a TUIOCKOTO HANPSKEHHO-
nehOPMUPOBAHHOTO COCTOSIHUSL.

Knaccuguxkarus, xapakrepucTika u 001actb
IIPUMEHEHUS ONTUYECKUX METOJIOB U3MEPECHHUS
HanpspkeHus u aedopmannii. U3MUECKHEe OCHOBBI
MOJISIPU3ALMOHHO-ONTHYECKOTO METOA, YCTPOWCTBO
IUIOCKOTO M KPYTOBOTO TOJISIPHCKOIA,
mee3oonTraeckuii 3¢ dexr, 3akoH BeprreiiMa.
Harpy»eHHast MOJIeJb B TI0JI€ TIOCKOTO
TOJISIPUCKOIIA, KAPTUHBI U30XPOM U M30KJIHH.
[TonmyyeHne kapTHH H30XPOM C IOMOILIBIO KPYTOBOTO
TIOJISIPUCKOIIA. MCTO}I ONTHUYCCKU YyBCTBUTECIIbHBIX
nokpeITHil. OCHOBBI MeTO/1a, Pa0OTa MOKPHITHS U €T0
MOJIKPETUISIIONIee ACHCTBHE, IIOTPEITHOCTD
oInpeeNeH s MOPSIKOB Tosoc. TexHuka
9KCHEPUMEHTA: MaTepHalIbl MOKPBITUI 1 UX
HaHeCceHHe, TApUPOBOYHbBIE HCIIBITaHNA. Pa3nenenue
HaNpsDKeHU U nedopmanuii.

/J1ex/




4.2 |14 AHanus3 3NMeKTPHIECKUX 7 4 VK-7.1 YK-7.2 JI1.4
CX€M BKIIOUCHUS
TEH30pPE3UCTOPOB IS
ompeeeHus HallpsHKEHUH 1
nedopMaryii ¢ MoOMOIIbIO
TEH30PE3UCTOPOB B AETAIIX
METaJUTypru4ecKoro
000pyT0BaHUs, pabOTAIOIINX
4.3 |U3y4yeHue MaTepuaioB 7 22 VK-7.1 VK- 9.1 [IK-1.1 JI1.4
JICKITIOHHBIX M MPAKTUIESCKUX YK-7.2
3aHaTHii. PaboTa Haj
4.4 |Yackl Ha KOHTPOJIb. 7 2 YK-7.1 YK-9.1 TIK-1.1 J1.4
IToaroroBka K 3K3aMeHy. VK-7.2
/Ox3amen/
5. ®OHJ OHEHOYHBIX MATEPUAJIOB (Ilpuiosxxenue)
6. YYEBHO-METOJANYECKOE U THOPOPMAIIMOHHOE OBECITEYEHUE
6.1. Pexomenayemas autepartypa
6.1.1. OcHoBHas auTEpaTypa
ABTODHI, 3arnaBue BuGnmoreka W3narenscTBO, ro1
JI1.1|JIonatun B.1O., Oprannzanus Meroanueckue mocoous Mocksa, 2010
[Iymenko B.H. skcriepuMenTa.CumiuiekcHoe  |http://elibrary.misis.ru/action.php?kt
IIaHUpOBaHUe: Y4eOHOe _path_info=ktcore.SecViewPlugin.act
nocobue ions.document&fDocumentld=7637
JI1.2 |IIpokomkun C.JI. |Opranusanus skcrepuMenta. |Meroxuueckue mocobus Mocksa, 2003
[TnanupoBanue skcniepumenta B |http://elibrary.misis.ru/action.php?kt
npoueccax OM/I.: _path_info=ktcore.SecViewPlugin.act
Meroanyeckue yka3aHus K ions.document&fDocumentld=2802
BBIIIOJIHEHUIO KYPCOBBIX paboT
JI1.3|Conosses B.IL., OpraHuzanys SKCIIepUMEeHTa: | DNeKTPOHHBIN KaTanor Crapsiit Ockon THT, 2012
Boraros E.M. y4ueOHOe mocobue
JI1.4|Ywuenes H.A., MerToe1 nccITeTOBaHUS DNEeKTPOHHBINA KaTaJIoT Mocksa Meramnyprust, 1977
Kynpuu A.B., MPOIECCOB  00PabOTKH https://ru.b-ok.com/book/3190711/
ITonyxun [1.1. METaJIOB JAaBlieHHeM: yueOHoe [4ae500
nocobue
6.1.2. JlononHuTeLHAS JUTEPATypa
ABTODEHI, 3armaBue Bubimorexa U3 parenscTBO, IO
JI2.1 |Jlonarun B.IO., |Opranuzauus v miaHupoBanue |MeToauyeckue nocoous Mocksa, 2010
Iymenko B.H. [3xcnepumenar: [IpakTuxkym http://elibrary.misis.ru/action.php?kt
Bath_info=ktcore.SecViewP|ugin.acti
ons.
document&fDocumentld=7638
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « AHTepHeT»
PysaBun I'.1. https://platona.net/load/knigi_po_filosofii/uchebnye_posobija_uche
51 P83 Meromonorus bniki/ruzavin_g_i_metodologija_nauchnogo_poznanija_uchebnoe_
HAy4YHOTO MO3HAHUS: posobie_dlja_vuzov/27-1-0-3679
VYueb. nocobue st By30B /
6.3 IlepeyeHb JIMIIEH3HOHHOI'0 IPOTPAMMHOI0 o0ecHedeHus!
IL.1 |- MS Office
I1.2 |- LMS Canvas
I1.3 |- MS Teams
I1.4 |- Windows 7 Professional
I1.5 |antuBupycHoe I10 Dr.Web




1.6 |Visual Studio

6.4. Ilepeuyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM M NPO(ecCHOHATBHBIX 023 JAHHBIX

W. |Hayunas snexrponnas 6ubnanorexa eLIBRARY.ru — URL: https://elibrary.ru/
U. [Hayunas snekrponnas oubimoreka MUCuC - URL: http://elibrary.misis.ru/login.php
U. |9nexrponHas 6ubnmuorevnas cuctema (ObC) — « YHUBepcuTeTCKas OMOIHOTEKA OHIIAMHY» OTKPBITBINA KPYTIIOCYTOYHBIH JOCTYI
3 [uepes unrepHer ¢ perucrparmeii B 6ubanoTexe 1 BBogom mapostsi.- URL: http://biblioclub.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Haznauenue | OcHaleHue
2 DKCHiepuMEeHTabHBIE  |JOCKa KilacCH4ecKasl, JOCKa MHTepaKTHBHAs, KOMIbIOTEp ¢ poctynoM k cetu "Unrteprer” (1
METOJIBI  MCCJICIOBaHUS IIT.), MPOEKTOp, pabouee Mecto mpemnoaasatelis, croia (10 mr.), ety (20 mr.)
MaIluH I[MO:Windows 7 Professional, Microsoft Office 2007, antusupycuoe I10 Dr.Web, MS Teams,
Visual Studio, KOMITJIEKT TeMaTHYECKHUX MPE3CHTAIIMN
5 Opranuzanus U|nocka Kiaccuueckas, 10Cka MHTepaKkTHBHAs, KOMIIBIOTEp ¢ JocTynoM k cetd "Mutepuer” (16
IJTAHUPOBAHHE mT.), mpoektop (1 mrT.), skpan (1 mrT.), paboyee mecTo mpenoaaBaTens, ctoi (16 mr.), cryn (16
9KCIEPUMEHTA IIIT.)
ITO:Windows 7 Professional, Microsoft Office 2007, Kommac, antusupycuoe 11O Dr.Web, MS
Teams, Visual Studio, koMIJIeKT TeMaTHYECKUX MPE3CHTAIHI
29 Oprasuzanus U |momerneHue Ui XpaHeHHUs ¥ IpOQUIaKTUIECKOr0 00CITyKMBaHUS Y4eOHOr0 000pYyI0BaHUS
IUTAHHPOBAHHUE
9KCHEPUMEHTA
46 Aymaropus qst|Ayautopust  Ne 46 mioMelnieHre Il CaMOCTOSTEIbHOW PaboThl 00YUYAIOIIUXCs, HMEETCS
CaMOCTOATENBHOH MOJKITIOYEHHE K ceTH "Unrepuet" u JOCTYI B JNIEKTPOHHYIO
paboTbl 0Oyuaromuxcs .
HHPOPMALMOHHO-00Pa30BaTENBHYIO Cpey:
JIOCKa KJIacCH4ecKast, KOMIbIOTep ¢ JocTymnoM K cetu "MuTtepret" (16 mT.), mpoexTop (1
mT.), 9kpaH (1 mr.), paboyee MecTo npenoaBatess, cToi (16 mrT.), ctyn (32 mr.)
I[MO:Windows 7 Professional, Microsoft Office 2007, Kommac, anTmBmpycHoe 10O
Dr.Web, MS Teams, Visual Studio

8. METOAUYECKHE YKA3AHUS JJIS1 OBYYAIOIIIUXCSL

1. [TocemaTe Bce BUIBI 3aHSITHH.

2. CBOEBPEMEHHO 3aperHCTPUPOBAThCS HA PEKOMEHIOBaHHBIC AJIEKTPOHHBIE pecypchl -LMS Canvas u MS Teams.

3. I1pu BOBHUKHOBEHHH JIFOOBIX BOTIPOCOB IO COJEPKAHUIO Kypca M OpraHU3alui paboThl CBOEBPEMEHHO 00palaThes K
MIPEToIaBaTeltio (B Yachl OYHBIX KOHCY IbTanui, uepe3 MS Teams wim LMS Canvas).

4. AxtuBHO paboTaTh ¢ 0a3aMH CalTOB, HAXOMASAIIUMCS B OTKPBITOM JOCTYIIE B ceTH MHTEpHET.

5. IMeTh ocTym K KOMITBIOTEPY, MOAKIIOYEHHOMY K ceTu MHTepHeT.

KayecTBeHHOE OCBOCHHE AUCIMIUTMHBI BO3MOXKHO TOJIBKO MPU CHCTEMAaTHUECKONH CAMOCTOATENLHON paboTe, YTO MOICPIKUBACTCS
cucTeMoii Tekynie arrectanuy Ha LMS Canvas.

JlomosHuTENBHAS TUTEpATypa (C IUTEPaTYpPOl MOKHO paboTaTh Ha Kadeape B 4achl KOHCYabTauuu u CP)




