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Pabouas nporpamma

3KCHepl/IMeHTaJII>HI>Ie METOAbI HCCJICTOBAHUSA MAIlITMH

Paspaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSITeNIbHO yCTaHABINBAEMbI 00pa3oBaTeNbHbI CTaHIapT BhIcIIero oopasoBanus denepanbHOE rOCyJapCTBEHHOE
ABTOHOMHOE 00pa30BaTelIbHOE YUPEKACHHE BEICIIET0 00pa3zoBanus « HalimoHaNbHBIH HCCIe0BaTENLCKHI TEXHOIOTHYECKU
yauBepcuteT «MUCuC» no Harpaenenuto noarotosku 15.03.02 TexHonorndeckue MamHbl 1 000py1oBaHue (YpOBSHb
OakanaBpuara) (mpukas ot 02.12.2015 r. Ne 602 0.8.)

CocraBiieHa Ha OCHOBaHUU yqe6H0ro IJ1aHa:

15.03.02 TexHonormyeckne MamuHel 1 060pymoBarne, MO-20 Ou3.plx MarmHbl 1 arperatsl TpYOHOTO IPOM3BOJICTBA,
yIBepKJIeHHOro YuenslM coperoM BO HUTY "MUCuC" 27.02.2020, npotokon Ne 5-20

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 U 3HAUUMOCTh SKCIIEPUMEHTANIbHBIX PE3YJIbTATOB; OMUCHIBATH PE3YJIbTAThI SKCIIEPUMEHTA
(YHKIMOHAIBEHBIMHU 3aBUCUMOCTSIMHU; TUIAHUPOBATH 3KCIIEPUMEHTBI, CTPOUTH 110 SKCIIEPUMEHTAIILHBIM JJAHHBIM MOJIEIIH,
MIPOBEPATH aAEKBAaTHOCTH AMITMPHUYECKUX MOJIEIeH, TPUHIMATh 00OCHOBAHHbIE PEIICHHUS B BHIOOPE MOEIIH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM 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 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 POIYKIIMK € IPUMEHEHHEM DKCIIEPUMEHTAJIBHBIX METOJIOB UCCIICIOBAHUS

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

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

YMmerb:

YK-7.1-V2 AHAJIM3UPOBATH MPOAYKIUIO U MPOUECChI C MPUMEHCHUEM SKCIICPUMCEHTAJIBHBIX METOA0OB UCCJICJOBaAHUA

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

YK-9.1: cioco0HOCTDb 0CYIIECTBIIATH MOUCK JIUTEPATYPhI, HCIOJIb3Ysl HAY4YHbIe 0a3bI TaHHBIX, IPo(deccHOHATbHbIE CTAHAAPTHI
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 MAaIIMHEL ¥ arperatsl TPYOHOTO MTPOU3BOJICTBA

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, UCIIONIL3Ysl HayUHbIe 0a3bl JaHHBIX, IPOGECCHOHANBHbBIE CTAHIAPTHI U PETJIAMEHThl U
JpyTrue NCTOYHUKH HHGOPMAIUHN O SKCIEePUMEHTAIBHBIX METOaX UCCIEOBAHHS 110 TIPO(IIIIO MOATOTOBKM MAIIIHBI M arperaTsl
TpyOHOT0 IIPOU3BOJCTBA

YK-7.2: cioco0HOCTH CTABHTH U pelIaTh 3214 B 00/1aCTH, COOTBETCTBYIOILEH MPOQUIIIO IIOATOTOBKH, ¢ IOMOLIbIO
COOTBETCTBYIOIIHNX AHAJTUTHYECKHX, BBIYHCIUTENBHBIX H IKCIIePUMEHTATBHBIX METO10B

YMmers:

VK-7.2-V2 cTaBUTH U pemiaTh 3a/1a4d B 00JACTH, COOTBETCTBYIOIIEH MPOQUITIO TOATOTOBKH, C TOMOIIIBIO0 COOTBETCTBYIOIINX
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: ciocoGHOCTb CTABHTH H PelIaTh 321a4H B 00J1aCTH, COOTBETCTBYIOLIE MPOQUII0O MOAT0TOBKH, € TOMOIIbIO
COOTBETCTBYIOUINX AHAJTUTHYECKUX, BBIYHCIUTEIBHBIX U IKCIIEPUMEHTAIBHBIX METO/10B

YMerh:

VK-7.2-V1 cTaBUTH U pemaTh 3a1a4d B 00JaCTH, COOTBETCTBYIOLIEH MPOQUIIO MOATOTOBKY, C TOMOIIBI0 COOTBETCTBYOLINX
aHAJIUTUYECKUX, BBIYUCIUTEIBHBIX U SKCIIEPUMEHTAIbHBIX METO0B

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

Ymers:

IMK-1.1-V1 cucrematiuecku U3ydaTb HayYHO-TEXHUIECKON HHYOPMALIUH, OTE€YECTBEHHOTO U 3apyOEKHOTO OIIBIT O
SKCINIEPUMEHTANbHBIX METOJAX UCCIIEA0BAHUS 10 NPOQUII0 IOATOTOBKY MalluHbl U arperatsl TpyOHOr0 IPOU3BOACTBA

[1K-1.1-Y2 cucremaTHuecKy U3y4aTh HAyYHO-TEXHUYECKOH HHPOPMAIIUK, OTEYECTBEHHOI'O OIBIT O 3KCIIEPUMEHTAIBHBIX METOIaxX
HCCIIeI0BaHUS 10 MPOGIIII0 NOATOTOBKM MalnHBI M arperatsl TpyOHOTO NPOU3BOACTBA

[MK-1.1-Y3 cucTteMaTHYECKH U3y4aTh HAYYHO-TEXHUYCCKOM HHPOPMAIMH O IKCIEPUMEHTAIBHBIX METO/IaX UCCIICIOBAHUS 1O
MpOoUITI0 TOATOTOBKY MallliHbI U arperarsl TpyOHOIO IPOU3BOACTBA

YK-7.2: cioco0HOCTH CTAaBUTH M pPeliaTh 32241 B 00JIaCTH, COOTBETCTBYIOLIeli MPoduII0 NOAT0TOBKH, C IOMOIIBIO
COOTBETCTBYIOLIUX AHATMTHYECKHX, BBIYHCIUTEILHBIX U JKCIIEPUMEHTAILHBIX METO10B

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-TeXHHYeCKOH HH(pOpMALMH, 0Te4eCTBEHHOI0 U 3apy0e;KHOro
ONbITA MO COOTBETCTBYIOMIEMY NPOGUIII0 MOATOTOBKH

Baanern:

[TK-1.1-B1 criocoOHOCTHIO K CHCTEMATHYECKOMY H3Y4YEHHUIO HAyYHO-TEXHHYECKOH HH(POPMALMH, OTEYECTBEHHOTO U 3apyO0eKHOTO
OIBITa O AKCIIEPUMEHTAIBHBIX METOAAX MCCIIENOBAHMS 110 PO(UIIIO TOArOTOBKH MAaIMHEL ¥ arperaTsl TpyOHOTO ITPOU3BOJICTBA

ITK-1.1-B3 cnocoOHOCThIO K CHCTEMATHYECKOMY M3YYCHHUIO HAyYHO-TEXHHUYECKOH HH(POPMALIUH O SKCIIEPUMEHTAILHBIX METO/IaX
HCCIIEI0OBAHUS MO TPOGIIIIO MOArOTOBKM MallMHBI M arperaThl TpyOHOTO MPOU3BOICTBA

[TK-1.1-B2 crocoOHOCThIO K CHCTEMAaTHYeCKOMY M3Y4YECHHIO HayYHO-TEXHHYECKOH HH(OPMAaLli, OTEYECTBEHHOTO OIbITa O
HKCTIEPUMEHTANBHBIX METOAAX UCCIIEA0BAHMS IO MPOQHITIO TOATOTOBKH MaIlIMHEI U arperaTsl TpyOHOTO MPOU3BOACTBA

VYK-7.1: ciocoGHOCTh aHAJIM3HPOBATH MPOIYKIHIO, IPOLECCHI H CHCTEMBI

Baagers:

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

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

Baanern:

VYK-7.2-B1 cnocoGHOCTBIO CTaBUTh U PENIATh 33/1a41 B 00JIACTH, COOTBETCTBYIOLICH PO(UIIO MOTOTOBKH, C TIOMOIIBIO
COOTBETCTBYIOIIUX aHATMTHYSCKUX, BHIYUCIUTEIBHBIX U IKCIIEPUMEHTABHBIX METO/I0B

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 CTAaBUTHL U pelIaTh 32Ja4H B 00/1aCTH, COOTBETCTBYIOLIEH MPOQHIII0 NOATOTOBKH, C IOMOIIBIO
COOTBETCTBYIOIIHX AHAJIUTHYECKUX, BBIYHCINTEIBHBIX H IKCIIEPHMEHTAJIBHBIX METOI0B

Baagern:

VYK-7.2-B2 cnocoGHOCTBIO CTaBUTh U PEIIATh 3a/1a41 B 00J1ACTH, COOTBETCTBYIOLICH PO(UIIO MOTOTOBKH, C TIOMOIIBIO
COOTBETCTBYIOLIMX aHAIUTHYECKHX U BBIYMCIUTENBHBIX METO/IOB

YK-9.1: cnocoGHOCTB 0CylIeCTBJISTh NOUCK JIUTEPATYPbl, HCIO0JIL3YS Hay4YHbIe 0a3bl JaHHBIX, NPO¢ecCHOHAIbHbIE CTAHIAPTHI
U perjiaMeHTbl, HOPMbI 0€30MACHOCTH U IPYyrue HCTOYHUKHN HHopMaun

Baaaern:

VK-9.1-B2 cmocoOHOCTBIO OCYIIECTBIATE MIOMCK JINTEPATYPBI, HCIIOJB3Ysl Hay4YHbIE 0a3bl TaHHBIX, TPO(HECCHOHATBHBIE CTAHAAPTHI H
periaMeHThl O SKCHEPUMEHTAIBHBIX METOAAX UCCIIEIOBAHMUS 110 MPOQUITIO TOArOTOBKH MalllMHbI M arperatsl TpyOHOTo
IIPOU3BOJICTBA

VK-9.1-B3 cmocoOHOCTEIO OCYIIECTBIATD TIOMCK JIMTEPATYPhI, HCIIOJIB3Ysl HaydHbIe 0a3bl JAaHHBIX O IKCIIEPHMEHTABHBIX METOAX
UccIeI0BaHus 0 MPOGIIII0 NOATOTOBKM MalnHBI M arperatsl TpyOHOTO NPOU3BOACTBA

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

Buaanern:

VK-7.2-B3 c1ocoOHOCTBIO CTABUTH U PELIATH 331241 B 00JIACTH, COOTBETCTBYIOIIEH MPODIITIO MOATOTOBKH, C TOMOMIBIO
COOTBETCTBYIOILIMX BBIYUCIUTEIBHBIX METOIOB

YK-9.1: ciocoGHOCTD 0CyIIeCTBJISITh NOUCK JIHTEPATYPbI, HCIO0JIb3Ysl HAYy4YHbIe 0a3bl JaHHBIX, NIPO(eCCHOHATBHBIC CTAHIAPTHI
U perjaMeHTbl, HOPMbI 6€301aCHOCTH M APYrHe HCTOYHUKH HH(popManuu

Baagern:

VK-9.1-B1 cmocoOHOCTBIO OCYIIECTBISTD MOKCK JIMTEPATYPhL, HCIIOJIB3Ysl HaydHbIe 0a3bl JaHHBIX, TPO(MECCHOHATBHBIE CTAHAAPTHI H
periaMeHThl U Ipyrue UCTOYHUKU MHPOPMALIUH O SKCIIEPUMEHTAITbHBIX METOJaX MCCIICAOBAHHMS 110 MPOQHITIO MOATOTOBKA MaIinHbI
U arperatsl TpyOHOTO IPOU3BOICTBA

4. CTPYKTYPA U COJAEPKAHHE

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

Pa3pea 1. lleau, 3agauum W TeopeTHYecKHe
OCHOBBI JKCTIEPUMEHTAJIBHBIX METOI0B
HCCJIEIOBAHUS META/UIYPru4ecKUX MalluH H
odopynoBaHust




11

Iemu u 3amauu UCCIEJOBaHUS
METaJLTyprUYeCKUX MAIInH U 000pyJOBaHMS.
INoustue o0bekTa uccnenoBanus. OCHOBHbIE
MOAXOJIBI K HCCIEIOBAHUIO OOBEKTA.
Knaccuguxanus MeTooB uccienopanuit. /JIex/

YK-9.1 IIK-
11

JI1.3
Ol

1.2

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

12

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 MCCJIeI0BAHMIT MAILIMH

21

Co6op nHpopMaIuu 06 00bEKTE UCCIICIOBAHNUS.
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
MAIIIFH C TIOMOIIBIO METO/Ia CITyJaifHOTO 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 METALIyPrUYeCKUX MAIIUH.
HccnenoBanue 3HaUNMOCTH (JaKTOPOB METOIOM
JUCIIEPCUOHHOrO aHanu3a. MccnenoBanue Hanudue
CBSI3M MEXKy (haKTOPOM U OTKIIMKOM 00BEKTa
(xoppenauuoHHil aHanu3). MeToJ ciryyaifHOro
OanaHca pu oTO0pe (HhaKTOPOB HA FTATIE
IIpeIBApUTENLHOT0 SKcriepuMenTa. /IIp/

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/

23

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

3a/auu MIaHUPOBAHMS aKTUBHOI'O SKCIIEPUMEHTA.
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 3HaYMMOcCTH. [IpoBepka afleKBaTHOCTH
perpeccHoHHOM Moaenu. OnTUMu3ays
apaMeTpPOB METAJLITyprUueCKUX 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 32 | VK-7.1TK-| JIL.1J11.2
MPAaKTUYECKUX 3aHsATHH. PaboTa Haa qoMalIHUMHK 1.1 YK-7.2 JI1.3J12.1
3aganusamu. [loaroroska k sx3ameny. /Cp/

34 Yacs! Ha KOHTpoIb. [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 T0JIE TIOCKOTO
TOJISIPUCKOIIA, KAPTUHBI U30XPOM U M30KJIHH.
[TonmyyeHne kapTHH H30XPOM C IOMOILIBIO KPYTOBOTO
TIOJISIPUCKOIIA. MCTO}I ONTUYCCKU YyBCTBUTCJIbHBIX
nokpeITHil. OCHOBBI MeTO/1a, Pa0OTa MOKPHITHS U €T0
MOJIKPETUISIIONIee ACHCTBHE, IIOTPEITHOCTD
omnpeneNneHus MopsaAKoB mnosoc. TexHuka
9KCHEPUMEHTA: MaTepHalIbl MOKPBITUI 1 UX
HaHeCceHHe, TApUPOBOYHbBIE HCIIBITaHNA. Pa3nenenue
HaNpsDKeHU U nedopmanuii.

/J1ex/




4.2 |14 AHanu3 3MeKTPHISCKUX 7 6 VK-7.1 YK-7.2 1.4
CXEeM BKIIOUCHUS
TEH30PE3UCTOPOB IS
Ompe/eNIeHNs HapsHKeHUH
u nedopmanuii ¢ HOMOILIbIO
TEH30PE3UCTOPOB B IETAISX
METaJUTypru4ecKoro
00opytoBaHus,
4.3 |W3yuyeHne MaTepuaioB 7 22 VK-7.1 VK- 9.1 [IK-1.1 J1.4
JICKIIMOHHBIX U YK-7.2
MPaKTHIESCKUX 3aHATHH.
4.4 |Yacbl Ha KOHTPOJIb. 7 2 YK-7.1 YK-9.1 TIK-1.1 1.4
IToaroroBka K 3K3aMeHy. VK-7.2
/Ox3amen/
KCP (Koutponn 7 4 YK-7.1 YK-9.1 TIK-1.1 J1.4
CaMOCTOSTENILHON paboThI) VK-7.2
5. ®OHI OIEHOYHbIX MATEPHUAJIOB (Ilpujo:xenue)
6. YYEBHO-METOJANYECKOE U THOPOPMAIIMOHHOE OBECITEYEHUE
6.1. Pexomengyemas JiuTeparypa
6.1.1. OcHoBHast TUTEpPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue bubnuoreka WznarenscTBO, T0O1
JI1.1|JTomatun B.1O., Opranuszanus MeToaudecKkue mocoous Mocksa, 2010
Illymenko B.H. skcriepuMenTa. CHMIDIEKCHOE http://elibrary.misis.ru/action.php?kt
naHupoBaHue: YuebHoe nocobue| path_info=ktcore.SecViewPlugin.act
ions.document&fDocumentld=7637
JI1.2 [TIpoxomkun C. 1. Opranu3zamus SKCIIepuMeHTa. Mertoauueckue mocoous Mockga, 2003
ITnanupoBanue skcrepuMenTa B |http://elibrary.misis.ru/action.php?kt
nponeccax OM/L.: Meroandeckue|_path_info=ktcore.SecViewPlugin.act
yKa3aHHs K BBITIOJIHCHUIO ions.document&fDocumentld=2802
KypCOBBIX padoT
JI1.3[Conosses B.IL., OpraHu3zanys 5KCIIEpUMEHTa: ONEeKTPOHHBIHN KaTanor Crapsiit Ockon THT, 2012
Boratos E.M. yuebHoe mocobue
JI1.4|Ynuenes H.A., Kynpun |Metozas! uccienoBanus ONeKTPOHHBIH KaTanor Mocksa Meranyprus,
A.B., ITonyxun T1.1. npoiieccoB 006paboTku MeTanoB |https://ru.b-ok.com/book/3190711/ |1977
JIaBJICHHEM: y4eOHOe rmocodue 4ae500
6.1.2. JlonoTHuTeIBHAS JUTEPATYypa
ABTODBI, COCTABHTEITH 3arnaBue bubnnorexa W3natenbcTBO, TOX
JI2.1 |Jlonarun B.1O., Opranu3zanys 1 wiaHupoBanue |Meronudeckue nmocoous Mockaa, 2010
[Tymenko B.H. JKcnepuMeHat: [IpakTukym http://elibrary.misis.ru/action.php?kt_
path_info=ktcore.SecViewPlugin.action
s.document&fDocumentld=7638
6.2. IlepevyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKAIMOHHOI ceTH « UHTepHET»
Py3aBun I'.H. https://platona.net/load/knigi_po_filosofii/uchebnye_posobija_uche

D |P83 Meronmonorus Hay4YHOTO

1 |mo3nanus: Yueb. mocodue

quist By3oB / I'. U. Py3zaBun. —

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

6.3 IlepeyeHb JIMIIEH3HOHHOI'0 IPOTPAMMHOI0 o0ecHedeHus!

1.1 |- MS Office
11.2 |- LMS Canvas
11.3 |- MS Teams




1.4 |- Windows 7 Professional

I1.5 (aaTuBupycHoe [10O Dr.Web

I1.6 |Visual Studio

6.4. Ilepeuenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM M NPO(ecCHOHATBHBIX 623 JAHHBIX

Hayunas snexrponnas 6nbamoreka eLIBRARY.ru — URL: https://elibrary.ru/

OnexrponHas 6ubnuoreunas cuctema (ObC) — « YHuBepcurerckas OM0IM0TeKa OHIAWH» OTKPBITHIN KPYTIIOCYTOYHBIH JOCTYT

n.

U. |Hayunas snexkrponnas oubimoreka MUCuC - URL: http://elibrary.misis.ru/login.php

n.

3 |4epe3 MHTEPHET ¢ perucTparmeit B oubnmmoreke 1 BBogoM mapoist.- URL: http://biblioclub.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME

Ayn. Haznauenwne OcHarenue
2 OKcIepuMeHTalIbHbIS JIOCKa KJIacCHYecKasi, I0CKa MHTEepaKTHBHAs, KOMIBIOTEP C pocTynoM K cetu "MutepHer" (1
METOJIBl  MCCIICJIOBAHMS |IIT.), TPOSKTOp, padodee MecTo mnpenoaasatens, cton (10 mr.), cryn (20 mwir.)
MalluH [MO:Windows 7 Professional, Microsoft Office 2007, antuBupycaoe I10 Dr.Web, MS Teams,
Visual Studio, KOMITJIEKT TeMaTHYECKHUX MPE3CHTALMN
5 Opranuzanus U|nocka kjaccudeckas, J0CKa HHTEPaKTHBHAs, KOMIIBIOTEP ¢ AocTynoM k cetu "HMureprer" (16
IUTAaHUPOBAHUE wit.), mpoekrop (1 wr.), a3kpa (1 wrT.), pabouee Mecto mpemnoasarens, croi (16 mr.), ctyn (16
IKCIIEPUMEHTA IIIT.)
ITO:Windows 7 Professional, Microsoft Office 2007, Kommac, antusupycuoe 110 Dr.Web, MS
Teams, Visual Studio, koMIJIeKT TeMaTHYSCKUX TPE3CHTAIHI
29 Opranu3aius U |noMereHue s XpaHeHus | MPpOQUIaKTHYECKOTO 00CTYKMBaHUS Y4eOHOTO 000pyT0BaHUS
TUTAHUPOBAHUE
46 Aynmutopus | Ayautopust Ne 46 momereHne Uil CaMOCTOSATEIFHON pabOTHl 00YyJaIOMIMXCS, HMEETCS
CaMOCTOSITENIEHOU

paboTer oOy4arommXcst

MOJIKJIFOUEHUE K CeTH "UnTepuer” u JIOCTYI B 3JEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTENLHYIO CPEY:

JIOCKa KJIaccHyecKasi, KOMIbIoTep ¢ gocTynoM k cetu "HutepHer” (16 mT.), mpoekTop (1
mT.), 9kpaH (1 mrt.), paboyee Mecto npenogaBatess, cToi (16 mrT.), ctyn (32 mir.)
ITO:Windows 7 Professional, Microsoft Office 2007, Kommnac, antusupycuoe I10 Dr.Web,
MS Teams, Visual Studio

8. METOAUYECKHUE YKA3AHUS JJI5S1 OBYYAIOIUXCSA

1. ITocemars Bce BUABI 3aHITHH.
2. CBOEBPEMEHHO 3apErUCTPUPOBATLCS Ha PEKOMEHIOBaHHbBIE MIEKTpOHHEIE pecypesl -LMS Canvas u MS Teams.

3. IIpy BO3HHKHOBEHHU JIFOOBIX BOIIPOCOB IO COAEPKAHUIO Kypca U OpraHu3aluy paboThl CBOEBPEMEHHO 00palaThCs K
IpenoaaBatesro (B 4ackl OUHbBIX KOHCYIbTanui, yepe3 MS Teams wiun LMS Canvas).

4. AkTuBHO paboTaTh ¢ 0a3aMH CalTOB, HAXOIALMIUMCS B OTKPBITOM JOCTyIE B ceTd VIHTepHeT.

5. IMeTh 1ocTyn K KOMITBIOTEPY, MOAKIIOYEHHOMY K ceTu MHTepHeT.

KauecTBeHHOE OCBOEHUE NUCLUILIMHBI BO3MOKHO TOJBKO IIPU CUCTEMATHUECKOH CaMOCTOATENbHOI paboTe, YTo MO Aep KUBAETCA
cucrteMoii Tekyuel arrecraiua Ha  LMS Canvas.

JlomoHUTEeNbHAS JIUTEpaTypa (C JIUTepaTypoi MOXKHO paboTaTh Ha Kadeape B 9acsl koHCynbTanun u CP)




