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MeTtoabl Opranus3anvuu, NJIaHUPOBaAHUA H 06p360TKI/I PE3yJbTAaTOB HHKCHEPHOI'0
IKCIICPUMEHTA

Hamnpasnenue noarotoku/ | 22.06.01 TexHoIOrHu MaTepuaioB
CHEIUATbHOCTh

Hamnpasnennocts (mpoduins) / | 05.16.01 MetannoBeaeHue u TepmMudeckas oopadoTka
CHeUANIN3alUs | METAJUIOB U CIUIaBOB

YpoBeHb 00pa3zoBaHus | BbIcIIee 00Opa30BaHKE - MOATOTOBKA HAYYHO-
MEeIarOrH4eCKNX KaJpoB B aCIUPAHTYPE

Kype | 2 | cemectp | 3
TpynoeMKoCTh B KpeuTax 4
(3a4ETHBIX EAUHUIIAX )
Bupl yueOHOIM NesTeIbHOCTH Bpemennoii pecypce
Jlexuun -
KonTakTHas (ayauropHas) IIpakTHueckue 3aHATHS 18
pabota, 4 JlaGopaTopHbIe 3aHITHS -
BCEI'O 18
CamocTosaTenbHas pabora, 4 126
HUTOI'O, u 144
Bun npomexxyTouHon 3a4er Ob6ecneunBatoniee Otpenenne
aTTeCTalnu MO/Ipa3/ieJIeHEe | ABTOMATH3AIUH U
po0OTOTEXHHKH




1. Ileain ocBOEHMSI AMCIUTIIIMHBI
[emsimu OCBOEHUS TUCIUILIMHBI SBISICTCS (POPMUPOBAHUE Y OO YUAIOIIUXCS OMPEICTICHHOTO
OOIl (m. 5. OO6mei xapaktepuctuku OOII) cocraBa KOMMIETEHIUH Il TOJATOTOBKH K

poeCCHOHATTLHON IeATEIbHOCTH.

Kon Cocrapisioniye pe3yJbTaToOB 0CBOEHHS (1eCKPUNTOPLI
KOMIIETeH- HanmenoBanue KOMIIeTEeHIHii)
1101008 KOMIIEeTeHIUH HaumeHnoBanue
Koxn
CrocoOHOCTh ¥ TOTOBHOCTh OTIK(Y)- Brnanets HaBbIKaMK Pa3paObOTKH OCHOBHBIX MPOIECCOB
TEOPETUYECKU 1 B1 MOJIyYEHUS IEPCTIEKTUBHBIX MaTEPUATIOB U IIPOU3BOJICTBO
000CHOBBIBATh U ) Y3 HUX HOBBIX U3JIEIHIH
ONTUMH3UPOBATH OTIK(Y)- YMeTh 000CHOBaHHO BBIOUPATH OCHOBHBIC TPOIIECCHI
TEXHOJIOTHIECKHUE TIPOIIECCHI V1 MOJIYyYEHUs IEPCTIEKTUBHBIX MaTEPUATIOB U IPOU3BOJICTBO
OIIK(Y)-1 | monmy4eHuns mepCIeKTUBHBIX W3 HUX HOBBIX M3JIEIHN
MaTepHaJoB U
IPOMIBOJICTBO K3 HHX 3HaTh OCHOBHBIC TIPOIIECCHI TOTYICHUS MepCTIEKTHBHBIX
HORKIX M3EIHH ¢ YHCTOM OIIK(Y)- | maTtepuasioB U MPOU3BOACTBO U3 HUX HOBBIX H3JICIHHU C
HoCeACTBMi 11 OBIeCTEa, 1.31 YYeTOM TOCIEACTBHSA AT 001IecTBa, SKOHOMUKH H
SKOHOMHMKH U HKOJIOTHH KOJIOTHH
CrocoOHOCTBIO U Bnaneth OMBITOM peHICHHUsS MPOU3BOICTBEHHBIX U/UIN
roToBHOCTHIO Hcnoib3oBatek | OITK(Y)- | nccnenoBaTenbckux 3aj1a4, Ha OCHOBE (DyHIaMEHTANIBHBIX
Ha MPaKTHUKE 5.B1 3HaHUH B 00J1aCTH MaTepHaIOBEICHHUS U TEXHOJIOTUU
WHTETPUPOBAHHBIC 3HAHUS MaTepHuasoB
€CTECTBEHHOHAYYHBIX, OIIK(Y)- | YMeTb BBIABUIaTh U pEaM30BbIBATh HA MPAKTUKE HOBBIE
o0mux npogeccuoHaIbHO- 5.¥1 BBICOKOD(p(heKTHBHBIE TEXHOJIOTHU
OPHUEHTUPYIOIIUX U YMeThb onpeeiaTh ONTHMATbHBIH METO 00pabOTKU
OIIK(Y)-5 CIIEUUAJIBHBIX JUCIUIIINH OTIK(Y)- MTOBEPXHOCTH WJIH JICTATH B IIEJIOM, IIOAOHPAThH
I HOHMMAHHS IIPO0JIeEM 5y ONTUMAIIEHBIC PEXKUMBI IJIs1 paOOTHI B H3BECTHBIX
pa3BUTHA YCIOBHAX YKCIDTyaTallnu
MaTepHaIOBEICHHS, YMCHHE
BBIJIBUT'aTb U OIIK(Y)- | 3HaTh ecTecTBEHHOHAYYHEIE, 00MIHe MPodecCHoHAIBEHO-
pCajin30BbIBAThH HA IPAKTUKE 5.31 OPUEHTUPYIOIIHE U CIIEIHAIBHBIE JUCITUTIIIMHBI
HOBBIC 3HaTh COBPEMEHHBIE BBICOKOTEXHOJIOTUYHBIE METOIbI
BBICOKO3()(EKTUBHbIE OI'§K3(2Y ) 00paboTKH AeTaleil 1 UX TOBEPXHOCTH, a TAKIKE METOJIBI
TEXHOJIOTNH ) HaHECEHHs! MOKPHITHH
CrocoGHOCTh U TOTOBHOCTh OTTK(Y)- Bragets HaBbIKaMU TIOUCKA MTATEHTOB, JIUIIEH3UH U
BECTH MATEHTHBIHN MOUCK 1O 7Bl 3aIUThl aBTOPCKUX TPaB MPH MPOBEACHUN
TeMaTUKe UCCIIeIOBAHMIA, WHHOBAIIMOHHBIX Pa3paboTOK
otdopmisaTe MaTepuans! 11 | OITK(Y)- | YMeTs NPOBOAUTH NATEHTHbIE UCCIIENOBAHUSA U
OTIK(Y)-7 MOJy4YEHHUs TaTEHTOB, 7.Y1 COCTaBJISITh OTYET 110 HUM
aHATU3UPOBATH,
CHUCTEMAaTU3UPOBATh U OTIK(Y)- 3HaTh METO/IbI MPOBENIECHUS MATEHTHBIX nccne)lovBaHnﬁ Kak
000011aTh HHYOPMALHIO K3 731 OCHOBY JIJIs IPUHATHA CTPATETUYCCKUX PCIICHUHN B
rII00ATBEHBIX ’ MHHOBAIIMOHHOM €A TENbHOCTH
KOMITBIOTEPHBIX CeTel
CrnocoOHOCTh ¥ TOTOBHOCTh Bnagetrs HaBbIKaMU IOJATOTOBKHU U MPEACTABICHUS
00pabaThIBaTh Pe3yIbTaThl OIIK(Y)- | moiy4eHHBIX pe3yIbTaTOB HAYYHO-UCCIICIOBATEIBCKON
Hay4YHO-HMCCIIeI0BATENHCKOM 8.B1 JIEATEIPHOCTH Ha BEICOKOM YPOBHE H C yUETOM
paboThl, 0POPMITSITH COOJTI0ZICHYSI aBTOPCKUX MPAB
HayYHO-TEXHUUECKHE OTTK(Y)- YMeTh IpeICTaBIATh MOJIYYeHHBIE PE3YJIbTAThl HAYYIHO-
OIIK(Y)-8 | OT4eThl, TOTOBUTH K V1 WCCIIeIOBATENILCKON JAEITEILHOCTH Ha BHICOKOM YPOBHE U
MyOIUKay HayIHbIE ) C YYETOM COOJTIOZICHHSI aBTOPCKUX MTPaB
CTaTbM W NOKJIAJIbl 3HaTh COBPEMEHHBIE alllapaTHBIE U IIPOTPaMMHBIE
OIIK(Y)- | cpencTBa mpe3eHTAUA JJIsI COTPOBOKIACHHS PE3YILTATOB
8.31 Hay4HO-HCCIIEI0BATEIbCKON ASSITENLHOCTH C YyIETOM
COOJIFOJICHNSI aBTOPCKUX TPaB
CriocoOHOCTh BHIOMPATH Brnanets HaBbIkaMu TOA0Opa MaTEPUAIIOB, 000PYIOBAHUS
OTIK(Y)- PUOOPHI, TATYUKU H OTIK(Y)- U CPEICTB U3MEPEHHUS B CO(?TBCTCTBPII/I ¢ 3aj1a4aMi
10 000pyI0BaHUE IS 10.B1 MPOTPaMMEI HCCIICAOBAHUS, HaBbIKaMu 3 dekTuBHOW U
MIPOBEJICHUS IKCIIEPUMEHTOB 0e30MacHO# AKCIUTyaTaIllui UCIIOIB3yEMOT0
U PETUCTPALIUU UX 000pyI0BaHUS




Kon Cocrapasioniyge pe3yJbTaTOB 0CBOEHHS (1eCKPUNTOPLI
KOMIIETEH- HanmenoBanue KOMIIeTEeHIHil)
101 KOMIIeTeHIUH HanmenoBanme
Kon
pe3yNbTaToB OTTK(Y)- YMeTh BEIOMpaTh 000pyJOBAaHKE U CPEJICTBA U3MEPEHHUS,
10.Y1 aKTyaJIbHbIE B COOTBETCTBHH C 33/1a4aMH IPOIPaMMBI
UCCIIeJOBaHUs
3HaTh NPUHLUI ASHCTBUS, OCHOBHBIE XapaKTEPUCTHKH,
OIIK(Y)- | obnacti npuMeHeHus1, npaBuiia 3pGeKTUBHON 1
10.31 0e30IacHoi FKCILUTyaTaIlui HCIOIh3yeMOT0O
00opyaoBaHUs
CrnocoGHOCTh CTaBUTh U Brnaners HaBBIKaMH HOBEHIIINX METOIOB UCCICIOBAHUS U
penaTh HHHOBAMOHHbIE (byHIaMEHTaNbHBIX 3HAHWUH; BEIPAOATHIBATH HOBBIC
3a[1a4u, CBA3aHHBIC C IK(Y)- | Teoperndeckue NOAXOIbI U IPHHIHIEI CTPYKTYPHO-
pa3paboTKoif METOZOB 1 2.B1 ¢a3oBOrO MM3aiiHAa MAaTEPHANIOB C 3aJaHHBIMHU CBOHCTBAMHU
TEXHHYECKHUX CPE/ICTB, U pemath GpyHIaMEHTaIbHBIC 3aJa4l B 00IaCTH
TIOBBIIIAIOIINX COBPEMEHHOI'0 MaTepHAIOBEICHUS
9KCILTyaTallHOHHbIE YMeth pa3pabaTbiBaTh, OPraHU30BHIBATH U YIIPABIISATh
XapaKTCPpUCTUKH I/I3}1€J’II/II>1 TEXHOJIOT'MYECKUMMU IPpOoLEeCCaM U3IrOTOBJICHUA
MK(Y)-2 | MamMHOCTPOUTEIHLHOTO TK(Y)- 00BEMHBIX MAaTE€PHANIOB, TOKPHITUH U U3JENINH, BKIIIOYas
Ha3Ha4YCHUA C V1 OpraHru3alMOHHBIC MEPOIIPUATHUA B O6J'IaCTI/I pcaiusanu
HCIIOJIB30BAHUCM FJ'Iy6OKI/IX 3allJTaHUPOBAHHBIX HAYYHO-UCCIICJOBATCIILCKUX pa60T u
(yHIaMEHTANBHBIX 1 KOHTPOJIb 32 COOJIOICHUEM TEXHHKH 0€30MacHOCTH 1
CHelUaIbHBIX 3HAHWH, peryiaMeHTa BBIIOIHEHHS padoT
aHAIUTHYECKAX METOJIOB 3HaTh METO/bI MOJICIINPOBAHUS MaTEPHAIIOB U
CJIOKHBIX MOJIEINICH B MK(Y)- | koHCTpYHpOBaHUS N3IEIUH, BKIFOYasi TEXHOIOTHIECKHE
YCIIOBUSX 2.31 MIPUEMBI U METO/IbI M3TOTOBIICHHUS Pa3IMYHBIX THIIOB
HEONPEICIICHHOCTH MaTepuasoB, MOKPHITHHA M N3AETHH HAa HX OCHOBE

2. Ilnanupyemble pe3yJbTaThbl 00y4eHHUs 10 JUCHHUIIIMHBI (MO1YJII0)

[Tocye ycrenHoro OCBOGHUs AUCHUILIMHBL Oy1yT c(hOPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:

IL1annpyemble pe3y/IbTAThI 00yYeHHs] 110 AUCIUILIHHE Komnerenuust

Kon HaumeHoBanue

P/JI-1 | BnameTs OCHOBHBIMH MOHATHSAMH B TepMuHAMH, ucnioib3yeMbiMu | OITK(Y)-1; OIIK(Y)-5;
IIPY ITIOCTPOEHUN METOJIUKHU, TEXHUYECKON peain3aluu OIIK(VY)-7; OIIK(Y)-8;
HKCIIEPUMEHTOB U NPU 00pabOTKE SKCIEPUMEHTAIbHBIX JAHHbBIX OIIK(Y)-10; ITIK(Y)-2

PJI-2 | [TpuMeHSATh METOIBI TEOPUU TIOAOOUSI TSI IOCTPOCHHUS OIIK(VY)-1; OIIK(Y)-5;
ONTUMAIBHOM METOJIMKA U TJIaHA YKCTIEPUMEHTA. OIIK(Y)-7; OIIK(VY)-8;

OITK(Y)-10; TIK(Y)-2

P/I-3 | [IpuMeHsITh TOAXOBI K (POPMHUPOBAHHUIO METOTUKH KOHKPETHBIX OIIK(Y)-1; OIIK(Y)-5;
AKCIIEPUMEHTOB, UCIIOJIB30BATh BO3MOKHOCTH TEXHUYECKOMU OIIK(Y)-7; OIIK(Y)-8;
peanu3anny SKCIEPUMEHTOB U METOJ0OB CTATUCTUYECKOU OIIK(Y)-10; ITIK(Y)-2
00pabOTKH JAHHBIX C TPUMEHEHUEM CPEJICTB BBIYUCIUTEIHLHON
TEXHUKH U MPUKIIATHOTO IPOTrPAMMHOTO 00ECTIeUeHUS JTst
MIPOBEICHUS HKCIIEPUMEHTAIBHBIX UCCIIEA0BAHUI

P/1-4 | cionp30BaTh OCOOCHHOCTH SKCIIEPUMEHTAITBHBIX YCIIOBHHA JUIS OIIK(VY)-1; OIIK(Y)-5;
MIOCTPOEHUS ONITUMAIBHON METOAMKH ITPOBEAECHUS OIIK(Y)-7; OIIK(Y)-8;
HKCIIEPUMEHTOB C 1I€IbI0 00ecreYeHNs MaKCUMaIbHOM OIIK(Y)-10; ITIK(Y)-2
WH(OPMATUBHOCTH HUCCIICTOBAHHIA.

P/I-5 | CucremaTu3upoBaTh JJaHHBIC SKCIIEPUMEHTAIBHBIX U HAYIHBIX OIIK(VY)-1; OIIK(Y)-5;
HCCIICI0BAHUI OIIK(VY)-7; OIIK(Y)-8;

OIIK(Y)-10; TTK(Y)-2




4, Y4eOHO-MeTOoAMYEeCKOoe U HH(POPMALIMOHHOE 00ecneuyeHrue TUCIIHIIIMHBI
OcHoOBHBIE BU/IbI YUeOHOH J1eSITeJIbHOCTH

Pazgesibl AMCHUMNIMHBI Dopmupyemblii Bunsl yue6Hoii 1esiTeTLHOCTH Oobem
pe3yabTat BpeMeHH, 4.
00y4yeHus no
JAUCHHUILIHHE
Pa3nen 1. [lnannpoBanue u PJI-1 Jlexnnu -
00paldoTKa JAHHBIX IKCIIEPUMEHTA P/I-2 [IpakTuueckue 3aHgaTus 8
PJ1-3 JIaGopaTopHbIE 3aHATHS -
CamocrosiTenbHas paboTa 26
Pa3znen 2. JlaboparopHblii u P/1-4 Jlexunn -
KOMIIbIOTEPHBIN MPAKTHKYM C P/I-5 ITpakTHueckue 3aHsATHS 10
HCIO0JIb30BAHMEM MAKeTa JlaboparopHsble 3aHATHS -
STATISTICAG.1. CamocrosiTenpHas padbora 100

4.1. Yue0HO-MeTOANYECKOE O0ecreueHue

OcHoBHas JInTeparypa

1.

bopoBukos, B.II. IlonyisipHoe BBEIEHHE B COBPEMEHHBIM aHAIW3 JAHHBIX B CUCTEME
STATISTICA: VYuebnoe mocobue ans By30B: I[Ipodeccuonanbnoe oOpazoBanme. - 1. -
Mocksa: 'opsuas nunus-Tenekom, 2013. - 288 c. 3arnaBue ¢ TutynbHOro skpana. URL:
http://new.znanium.com/qo.php?id=425084 (mara o6pamenus: 18.09.2020). - Pexum
noctyna: u3 koprnopatuBHoi cetu TIIY. - TekcT: anexkTpoHHbli. HeorpanuyeHHo.

Muxanbuyk, A.A. MHOrOMEpHbIIl CTaTUCTUYECKUU aHaJu3 3KOJOT0-T€OXUMUUYECKUX
n3Mepenuii. Yactp 1. MaTtemaruueckue OCHOBBI: yuyeOHOoe mocobue / Muxampuyk A.A.,
SAzukoB E.I'. — Tomck: U3n-Bo TITY, 2014. — 103 c. — 3arnaBue ¢ TuTy/IbHOro 3kpana. URL:
http://www.lib.tpu.ru/fulltext2/m/2015/m005.pdf  (mata oOpamenus: 18.09.2020). - Pexum
Jocrtyna: u3 kopropatuBHou cetd TIIY. - TekcT: anexkTpoHHbI. HeorpaHuyeHHo.

Muxanbuyk, A.A.. MHOroMepHbIIi CTaTUCTUYECKUH aHaIM3 HKOJIOr0-T€OXMMHUYECKUX
u3Mepenuil. Yacte 2. KomnbroTepHblil mpakTukyM: yueOHoe mocobue / Muxanpuyk A.A.,
AzukoB E.I'. — Tomck: U3a-Bo TIIY, 2015. — 152 c¢. — 3arnaBue ¢ TutynbHOro skpana. URL:
http://www.lib.tpu.ru/fulltext2/m/2016/m018.pdf (mara oOpamenus: 18.09.2020). - Pexum
noctyna: u3 koprnopatuBHoi cetu TIIY. - TekcT: anexkTpoHHbI. HeorpaHunyeHHo.

Muxanpuyk, A.A. MHOroMEpHbBII CTaTUCTUYECKUM aHAIU3 DKOJOT0-Tr€OXUMUYECKUX
u3mepennit. Yacts 3. JlaGopaTopHbIii mpakTUKyM: yueOHoe mocobue / Muxampuyk A.A.,
SzuxoB E.I'. — Tomck: U3a-Bo TITY, 2015. — 200 c. — 3arnaBue ¢ TutynbHOTO 3Kpana. URL:
http://www.lib.tpu.ru/fulltext2/m/2016/m019.pdf (mata oOpamenus: 18.09.2020). - Pexum
noctyna: u3 koprnopatuBHoit cetu TIIY. - TekcT: anexkTpoHHbI. HeorpannyeHHo.

. CI/I,Z[H}ICB, Hukomait BaHoBuY. TCOpI/IH IUITaHUPOBAHUSA SKCIICpUMCHTA W  aHAJIU3

CTATUCTUYECKUX JAHHBIX: yueOHoe mocobue yist By30B / H. U. Cunnsies. - M.: FOpaiit, 2011.
- 390 c.: Tekct: snekTpoHHBIA // FOpaifT: anekTpoHHO-OuONMMOTEUHas cuctema. - URL:
https://urait.ru/bcode/449686 (mara oOpamenus: 18.09.2020). - Pexum poctyma: u3
kopriopatuBHoil cetu TITY. Heorpannuenno

JlomoJiHuTeIbHAS JIMTEpaTypa

1.

Tpodbumon, A. I'. Maremarnyeckasi cratucTuka: yuyebHoe mocoOue s By3oB / A. T.
Tpodumos. - 2-e uza. - Mocksa : UznarensctBo FOpaiit, 2019. - 257 c. Tekct: 3neKTpoHHbII
Il YOpaiit: anekTpoHHO-0MOIMOTeuHas cuctema. - URL: https://urait.ru/bcode/442333 (nara
obpamenus: 18.09.2020). - Pexxum nocryma: u3 koprnoparusHoii cetu TITY. HeorpannueHHo
AzukoB E.I'., Muxanpuyk A.A. JIUCIIepCHOHHBIM aHAINU3 COJEP)KAHUN PpPaTrOaKTUBHBIX
3JIEMEHTOB B KOMIIOHEHTaX MPUPOAHON cpelibl ropoaoB 3amanHoit Cubupu // CoBpeMeHHbIe
npoOneMbl Hayku u oOpaszoBanus. — 2014. — Ne 3: DnexTpoHHas Bepcus TEYaTHOU
nyonukanuu. - CBoOomubli moctyn u3 cetu HWutepHer. Cxema pocryma:  URL:



http://new.znanium.com/go.php?id=425084
http://www.lib.tpu.ru/fulltext2/m/2015/m005.pdf
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http://www.science-education.ru/117-13195 (mata oopamenwus: 18.09.2020)

4.2. UndopMainiuoHHOe U POrPpaMMHOe 00ecneyeHue

Internet-pecypcer (B T.4. B cpene LMS MOODLE u np. oGpa3oBarenbHbie 1 OUOIMOTEUHBIE

pecypcehl):
1.
2.
3.

http://russia.ni.com — caiim National Instruments (Poccust)

http://www.ni.com — caizm National Instruments (CILIA)

npod)ECCMOHaﬂbele 6asbl AaHHbIX N VIHd)OpMaLI,VIOHHO-CﬂpaBO‘-IHbIe CUCTembl OOCTYNHbI NO
cebinke https://www.lib.tpu.ru/html/irs-and-pdb

JIunieH3snoHHOE MporpammHoe obecriedenue (B coorsercTBuu ¢ IlepeuHemM JIMIEH3UOHHOTO
nporpaMmmMHoro odecrnedenus TIIY):

7-Zip;

Adobe Acrobat Reader DC,;

Adobe Flash Player;

AkelPad;

Cisco Webex Meetings;

Document Foundation LibreOffice;

ESRI ArcGIS for Desktop 9.3;

Google Chrome; Microsoft Office 2007 Standard Russian Academic;
Microsoft Office 2016 Standard Russian Academic;

. Mozilla Firefox ESR;

. StatSoft Statistica 13 Ultimate Academic Russian Concurrent;
. Tracker Software PDF-XChange Viewer;

. WinDjView;

. Zoom Zoom


http://www.science-education.ru/117-13195

