MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.5.34 Meton0510r1si MH)KEHEPHOW W HAYYHOU JIESITEIbHOCTH

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh
21.05.04 TOPHOE JIEJIO

HanpanenHocts (mpoduiib)

21.05.04 cienmanuzarus N 9 "TopHble MamHBI 1 000py0BaHue

dopma 00yueHus 3a0YHas
['o HaGopa 2016
‘} guenreun | nstwan LOKYMEHT MOAMUCAH
1: YHUBEPCHMTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Kypce «Metononorust MHXEHEpHOW U Hay4dHOM JEsTeIbHOCTH» IpeJHa3HaueH
i 0000IIEHUST ¥ CHCTEMaru3allid OCHOBHBIX METOJIOB HAayYHBIX MCCIEIOBaHUU C
LEIbI0  YCHJIEHUSI TEOPETUYECKOM IMOATOTOBKM  MH)KEHEPOB-MEXAHUKOB IS
IPOBEACHUS CaMOCTOSATEIbHBIX HCCIIEJJOBAHUM M HAyYHbIX OOOOIIEHUH B YCIIOBHSX
IIPOM3BO/ICTBA UJIM HAYYHO-UCCIIEI0BATEIbCKUX MOAPA3IEICHUM.

N3ydyenne  Kypca  TO3BOJUT  MOJIOABIM  CHELUATUCTaM  MPaBUIIBHO
OPUEHTUPOBATHCS B TIOTOKE HAyYHO-TEXHUYECKOW WHGOpMAIMU, MOHUMAarh U
OLICHUBAaTh B3aUMOBIIMSIOIIME HAyKd M MPAKTUKH, OCO3HATh MPOLECCHl Pa3BUTHUS
HAyK{ ¥ TEXHUKH B 00J1aCTH CBOEH CIIEUATbHOCTH.

CBeneHuss O CpeACTBAaX  M3MEPEHMs] MOMOIYT NPaBUIBHO  BbIOparhb
HEOOXOAMMBIE CHOCOObI W MPUOOpPHI U MCCIEAOBAaHUS Pa3IUYHBIX IPOLECCOB.
Paspgensl 10O MIIQHMPOBAHHIO  DKCIIEPUMEHTOB  MO3BOJIAT  MO3HAKOMUTBCA €
COBPEMEHHBIMH CIOCO0AMH TIOCTAaHOBKM JIA0OPAaTOPHBIX W MPOU3BOJACTBEHHBIX
HKCIIEPUMEHTOB, a TaK K€ ONTHUMU3ALUHU PATUYHBIX MPOLECCOB. YMEHHS U HaBBIKHU,
MOJIyYeHHbIE MPU BBIIOJHEHUM PACYETHBIX PAOOT, JaayT BO3MOXHOCTh YBEPEHHO
UCTOJB30BaTh WX IS aHAIW3a, OLEHKA ©  OOpabOTKM  OMBITHBIX WU
CTaTUCTUYECKUX JTAHHBIX.

1.2 3apauyu u3y4yeHUs JUCHUATIIMHBI

3agayaMy W3Y4YEHUS JUCTUMIUIMHBI SIBISIETCSI OCBOCHHME OCHOBHBIX 3TalloOB
HAy4YHOTO HCCIJIEJIOBaHUs, BUJOB HAYYHBIX HMCCIEJOBAHUM, CpPEACTBA M3MEPEHHM, X
METPOJIOTHYECKUE XapaKTEPUCTUKH, Croco0bI 00paboTku pe3yIbTaroB
HaAOMIOIEHUI,  COBPEMEHHBIE  CIIOCOOBI  IUIAHUPOBAHUS  IKCHEPUMEHTOB U
ONTUMM3ALUHN PA3TUYHBIX MPOIECCOB.

[Tocne u3yueHus: Kypca MOJIOZbIE CIEHUATUCTHI JOJIKHBI CBOOOIHO OOIIAThCS
C Mpo(eCCHOHABHBIMU HCCIIEIOBATENSAMU, (OPMHUPOBATh BO3ZHUKAIOIIME HAyYHbIE
3a7a4d i1 CBOEro  MPOM3BOACTBA M CTaBUTh WX  Hepel  Y4EHbBIMU,
KBAIM(UIUPOBAHHO TOJIb30BAThCSl HAYYHBIMU JAHHBIMH U MPOBOJUTH MPOCTEHUIINE
CaMOCTOSITEIbHBIE UCCIIE0BAHNUS.

1.3 IlepeyeHp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
(Moay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJbTaTaMH  OCBOCHMS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHOUKaTopa 3aI'I.I'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunmn

OK-7: roTOBHOCTBIO K caMoOpa3BUTHIO, CAMOpEaIN3allui, HCITI0JIb30BAHUIO
TBOPYECKOro nmoTeHIuagda

OK-7: rOTOBHOCTBIO K croco60 caMOpa3BUTHS

CaMOPa3BUTHIO, HCIOJIb30BaTh TBOPUECKUE CIIOCOOHOCTH
caMopeanu3aLyH, METO/IMKAMU CaMOPa3BUTHS U caMOpeaTn3alun
MCIIOJIb30BAaHUIO TBOPUYECKOTO

HOTEHIMAIA

IIK-15: ymeHueM u3y4aTh M UCIOJIb30BATh HAYYHO-TeXHUYECKYI0 HH(opMaluI0 B
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00J1aCTH IKCIUTyaTAMOHHON Pa3BeNKH, 100bIYH, IepepadoTKH TBEPAbIX IOIE3HbIX
HCKOINAeMBbIX, CTPOUTEJbCTBA U IKCILIyaTAllMH MOA3eMHbIX 00bEKTOB

[IK-15: ymenuem usyuars u
UCIIOJIb30BaTh Hay4YHO-
TEXHUYECKYI0 HH(POPMAIIHIO B
00J1aCTH HKCIUTYaTallMOHHON
pa3BeKH, TOOBIYH,
nepepaboTKH TBEPIBIX
MIOJIE3HBIX UCKOTIAeMBIX,
CTPOMTENBCTBA U 3KCILTyaTalluu
MOJ3eMHBIX OOBEKTOB

CIOCOOBI HAXOXKJICHHUS U TepepabOTKU HaydHO-
TEXHUYECKON MH(pOpPMaIUK B 00JIaCTH
9KCILTYaTalMOHHOM pa3BeaKH, 100bIUH, IEpepadOTKH
TBEP/BIX MOJIE3HBIX UCKOMAEMBbIX, CTPOUTENHCTBA U
HKCIUTyaTallH MOJI3EMHBIX COOPYKEHUI

M3y4aTh U UCIIOJIb30BaTh HAyYHO-TEXHUYECKOU
nHpOpMaIH B 00J1aCTH IKCIUTYaTallHOHHON pa3BeKH,
NOOBIYM, TIEPEePaOOTKU TBEPIbIX MOJE3HBIX UCKOMAEMBIX,
CTPOMTENBCTBA U SKCILTyaTallly MTOA3EMHBIX
COOPYKECHH I

HaBBIKAMHU M3YYCHHUS U MCIIOJIB30BaHUS HAy4HO-
TEXHUYCCKON MH(GOpPMAIUK B 00JIaCTH
HKCIUTYaTallMOHHON pa3Be/IKH, J0ObIUH, TepepaboOTKU
TBEP/IbIX MOJIE3HBIX UCKOMAEMBbIX, CTPOUTENHCTBA U
HKCIUTyaTallH MOJI3EMHBIX COOPYKEHUI

IIK-18: BiajeHneM HaBbIKAMHU OPraHU3ALHMH HAYYHO-HUCCJIEN0BATEIbCKUX padoT

I1K-18: BnageHueM HaBbIKAMU
OpraHu3aliy Hay4YHO-
HCCJICI0BATEIBCKUX PA0dOT

CTPYKTYPY HayYHO-HCCIICIOBATEIBLCKUX PAOOT
OpraHM3alM30BbIBaTh HAYyYHO-HCCIICI0BATCIBCKIE
paboThI

HaBBIKAMU OPTAaHHU3AI[UU HAYYHO-UCCIICIOBATEIBCKUX
pabot

IIK-19: roToBHOCTBHI0 K pa3padoTKe MPOEKTHbIX HHHOBAIMOHHBIX PelIeHui 110
IKCIJIYAaTALIMOHHOM pa3BejiKe, 100blUe, NepepadoTKe TBEPAbIX MOJIe3HbIX
HCKONAeMBbIX, CTPOUTEIbCTBY U IKCILIyaTAIIMHU NOA3eMHbIX 00bEKTOB

[1K-19: roTOBHOCTBIO K
pa3pabOTKe MPOEKTHBIX
MHHOBAIIMOHHBIX peHIeHI/Iﬁ 110
IKCILTyaTallMOHHON pa3BeKe,
no0bIYe, mepepadoTKe TBEPIBIX
MOJIE3HBIX NUCKOMAEMBbIX,
CTPOUTCIILCTBY U SKCILTyaTalun
MOJI3€MHBIX 00BEKTOB

METOJIMKY Pa3pabOTKH MPOEKTHBIX HHHOBALMOHHBIX
penieHnii B 001aCTH SKCIUTyaTalluOHHON Pa3BEIKHU,
)IO6BI'—II/I, nepepa60TI<H TBEPABIX IMOJIC3HBIX NCKOIMACMBbIX,
CTPOMUTENBCTBA U IKCIUTYaTalluU MTOA3EMHBIX
COOPYKEHHI

pa3pabarbIiBaTh MPOEKTHBIC MHHOBAIMOHHBIEX PEIICHUS
B 00JIaCTH DKCIUTyaTallMOHHOM pa3BeNIKH, TOOBIYH,
nepepaboTKU TBEPBIX MOJIE3HBIX HCKOMAEMBbIX,
CTPOUTECIIBCTBA M OKCILTyaTaluy IMOJA3€MHBIX
COOPYKEHHI

HaBbIKaMU p33pa60TKI/I IMPOCKTHBIX NHHOBAITMOHHBIX
pelnieHnii B 00J1aCTH SKCIUTyaTalluOHHON Pa3BEIKH,
)IO6BI'—II/I, nepepa60TI<H TBEPABIX IMOJIC3HBIX UCKOIMACMBIX,
CTPOMUTENBCTBA U IKCIUTYaTalluy MTOA3EMHBIX
COOPYKEHHI

1.4 OcobOeHHOCTH peajiM3aluu AMCHUIINHbI

S3BIK peann3anuy TUCUUIUIMHBL Pycckuil.

Jucnuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero Yyucie B
3nocC anocC 3nocC SUO0C
1. O0masi MeTo10J10rMsi HAYYHOI0 MO3HAHMS U TBOPYECTBA
1. OcHoBHble TepMuUHBI U onpeaeneHus. Kinaccudukarms 1
HAay4YHbIX UCCIIEIOBAHUI
2. I3ydeHne TeopeTHuecKoro Marepuaina 10
3. MeTtopl Hay4yHOTO MMO3HaHUsA. TBOPUECTBO B PEIICHUH 1
HAyYHBIX U MHKEHEPHBIX 3a/1a4
2. HayuyHo-TexHnueckasi HH(opMaIus
1. UcTouHuky Hay4HOU HH(OpPMAILIUU, JTallbl TOUCKA 1
Hay4YHO-TEXHUYECKON MHDOpMAaINH
2. CocraBieHue KapTOTEKH JIUTEPATYPHBIX HCTOYHHKOB 1
10

3. 3y4yeHue TeopeTuuecKoro marepuana

3. TeopeaneCKne H IKCIICPUMCHTAJBHBIC HCCJACT0BAHUSA

1. 38,[[&‘11/1 N METOABI TCOPETUYECCKOTO W SMIIMPHYECKOIO
HCCICIOBAaHUA.




2. Maremarnueckas 00paboTKa CTaTUCTUYECKOTO
Marepuaia

3. OmnbKM KOCBEHHBIX N3MEPEHHMA

4. V3yueHue TeopeTU4ecKoro Mmarepraina

11

4. MoaeaupoBaHue B HAYYHbBIX Hcciae0oBaHusAX. 3MepuTeibHasi TEXHUKA

1. MogenupoBanue u nogodue.Ilpudopsr u 060pynoBanue
JUTS U3MEPEHU I

2

2. Tenzomertpus

3. V3yueHue TeOpeTUUEeCKOro Marepusia

12

5. BHeipeHue pe3yabTaTOB HAYYHBIX HCCJIEIOBAHUMH

1. Drtansl BHEApPEHUs pe3yIbTaTOB HAYYHBIX MCCIIEA0BaHUM

2. VI3yueHue TeopeTHuecKoro Marepuaia

14

3.

Bcero

57




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

Hemuenko N.U., KoBaneB B.A. OcHOBBI HayYHBIX HCCIICIOBAHUN: y4IeO.
nocobue(Kpacnosipck: UIIL KI'TY).

Cupugos JI. T., TperbsakoB A. . OCHOBBI HayYHBIX HCCIICJOBAHUI:
VYueOnuk(Boponex: ®IbOY BIIO BIJITY um. [ ®. Mopo3osa).

Bykaros A.B. Metpouiorus. D1eKTpoMeXaHUUYECKUE U3MEPUTEIbHBIE
npuOopbl: MeTonyeckue ykasanus(Aobakan: Pen.-u3n. cexrop XTU -
bunuana COY).

I'epacumos b. 1., [Ipo6siiea B. B., 3no6una H. B., Hmwkeroponos E. B.,
TepexoBaI'. 1. OcHOBBI HayYHBIX HCCIIEIOBaHUI: YueOHOE mocooue
(Mocksa: U3narensctBo "®@OPYM").

Poxxkos B. II. MonennpoBanue reosoropa3Be104HbIX MPOLECCOB.
dusnueckoe U aHATOroBoe MojienupoBanue. TeH3omeTpus: yuebHoe
nocobue s cnenuansHocT 080700 "TexHOIOTHS M TEXHUKA PA3BEAKU
MeCTOpOXIeHUH noJie3HbIx uckonaembix'"(KpacHospck: KpacHosipckas
aKajzieMusl [IBETHBIX METALI0B U 30J10Ta [[ALIMu3)).

Jemuenko A.M., Mouceernko B.B. Kommuieke st ”3BMepeHHs U perucTpanun
AIEKTPUYECKUX CUTHATIOB: METO/I. YKa3. i cTyneHToB cretl. 120500 -
"OGopymoBaHKe U TEXHOJOTHsS cBapouHoro np-Ba", 120600 - "O6opynoBanue
Y TEXHOJIOTHS MOBBIILIEHNS N3HOCOCTOMKOCTH ¥ BOCCTAHOBJICHUS JeTanen
MarvH u anmnaparoB' (Kpacunosipck: KITVY).

Xpamenko C. A. OCHOBBI HayYHBIX UCCIICJIOBAHHIA: yue0.-METOI. Tocooue
[ms cryaentoB Hanp. 151000.68 « TexHomornueckre MalHbl 1
obopynoBanue» |(Kpacnospck: COY).

3aitues C. A., I'pubanos /1. 1., Toncros A. H., Mepkynos P. B. KonTponbsHo-
U3MEpUTENbHbIE TPUOOPHI 1 HHCTPYMEHTBI: YUeOHUK ISl 00pa30BaTeIbHbIX
YUpEeXKJACHUI HadalbHOTO MpodeccuoHanbHOro obpasopanusi(MockBa:
Axanemus).

4.2 JIMueH3UOHHOEe ¥ CBOOOIHO PacHpocTpaHsieMoe MPOrpaMMHOe

obecrevyeHue, B TOM YHUCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IPOrpaMMHoOe
obecneyeHune, HA KOTOPOe YHUBEPCUTET UMeeT JIMLIEH3HUI0, a TAK:Ke CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

1.

«ACOHHUKA — K» [www. asonika — k.ru] (ananu3 u oGecrieueHme
MOKa3aTeseil HaJIeXKHOCTH )

KOMITAC — 3D [www. ascon.ru] (co3iaHue TpeXMEPHBIX aCCOIMaTHBHBIX
MojieNiel OTJICNbHBIX JAeTaleld U COOPOUYHBIX SAMHHUIL)

[Taket Microsoft Office unmu OpenOffice.org Writer, StarOffice Writer, Corel
WordPerfect, Apple Pages, Adobe Reade (st 00paboTku 1 uTeHUS
TEKCTOBOI'O M rpa)uIeCKOro Marepuaa)

[Taket Acrobat Exchange, PhotoShop, PageMaker, AfterScan Express, Djvu
reader , PDF Split And Merge, XnView ( 111 00pabOTKH U YTEHUS
TEKCTOBOTO M rpauecKoro Marepuana)



5. nsa obpabotku yeprexeit: AutoCad, SolidWorks, KOMITAC u np.

4.3 NUnTepHeT-pecypchl, BKIAWYAA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U uHGoOpPMallUOHHBbIEe CIIPABOYHbIE CUCTEMBbI:

1. Crynenram obecriedeHa BO3MOKHOCTh CBOOOAHOTO AocTyna K (hoHgam
y4eOHO-METOIMYECKON JOKYMEHTAIIUU U UHTEPHET pecypcam. Bee
00yJaroInecss IMEIOT OTKPBITHIN TOCTYN K 0a3e DIEKTPOHHOTO Karajaora i
MOJIHOTEKCTOBOM 0a3e TaHHBIX BHYTpUBY30BcKuX u3nanuit (http://lib.sfu-
kras.ru/); pecypcam Buptyanbubix untansabix 3a10B (http://lib.sfu-
kras.ru/eresources/virtual.php); k YMKJI (http://lib.sfu-
kras.ru/ecollections/umkd.php); k BuaconekusaM u yueOHbIM prtbmMam
yausepcutera (http://tube.sfu-kras.ru/); k yae6HO-METOAMUECKUM
MarepuaiaMm WHCTUTYTOB. MiM mpeaocTaBiIeHb! YCIOBUS U BO3MOKHOCTH
paboThI B peKUME on-line ¢ 3apy0eXKHBIMH M OT€YECTBECHHBIMU
JTUIEH3MOHHBIMUA UH()OPMAIMOHHBIMU 0a3aMU JAHHBIX MO MPOPUITIO
oOpazoBarenbHbIX TporpamMm COY.

S ®oHpa OLEHOYHBIX CPEACTB

OueHouHbIE CpeJICTBA HAXOATCSA B MPUIIOKEHUU K paboyuM Mporpammam
JTUCIUTLINH.

6 MarepuajJibHO-TeXHMYeCKas1 0a3a, HeoOXoaMMasi 1JIfl OCYLEeCTBJICHUS
00pa3oBaTeJIbHOIO Mpolecca Mo AUCHUIJINHE (MOLYJII0)

I[JDI OCYHICCTBJICHHA 06pa3013aTem>Horo nponecca nmo AUCHUIIIINHE UCTIOJIb3YCTCSA
JICKIMOHHAA ay ANTOPHUS, C HATUINUECM I/IHTepaKTI/IBHOﬁ JOCKH, 1 KOMILJICKT
MPE3CHTAIIMOHHOT'O Marcpuaia 110 JCKIMOHHBIM TEMaM.

JUIs mpakTHUYeCKUX 3aHATHH MPeTyCMOTPEHO clieayoliee 000pyaoBaHue (CTEH/IbI,
IUTAKAThI U Ap.:

1 Hacrennple nHpOpMaITMOHHBIE CTCH IBI
2 KoMIUIEKT I1aKkaToB 0 JUCILIAILINHE

3 KOHTpOIBHO-U3MEPUTEbHBIE MaTepHUalbl
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