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1. HEJIX OCBOEHUA

1.1 | Llensto HayuHO-HCCIenoBaTeNbCcKOH paboTsl (HUP)sBisieTcst momydeHne NepBUYHBIX YMEHHH H HABBIKOB HAYYHO-
HCCIE0BATENbCKOMN JIESITeIbHOCTH, CO3/IaHKe YCIOBUH ATl CAMOCTOSITEIbHON Hay4HO-UCCIEN0BATENLCKON PaboTHl,
Pa3BUTHE TBOPYECKUX CHOCOOHOCTEH 00ydaromuxcsl.

1.2 | OcHoBHBIE 3a71a41 HAYYHO-HUCCIIEIOBATEILCKON pa00THI BKIIFOYAIOT B ce0sl:

1.3 | - yriryGinienne 3HaHMH 00yJarommxcs ¢ 0COOCHHOCTSIMH BBIOPAHHOTO HAIPaBICHHS HOATOTOBKU M Oy IyIIEro mpoQuis
paboThr;

1.4 | - oOyuenne GopMyIHpOBaHHIO 3324 UCCIAESIOBaHUI U pa3pabOTKe TUIIOTE3bI;

1.5](- MMPOBCACHUC TCOPETHUUCCKUX U OKCIICPUMCHTAJIbHBIX I/ICCHCJIOBaHI/Iﬁ, a TaKKC BBIIIOJIHCHUEC BbIYHUCIIMTCIIBHBIX
OKCIICPUMEHTOB;

1.6 | - mOCTpOCHNE MaTEMAaTHIECKUX MOJIENeH 00 BEKTOB MCCIICIOBaHUI,

1.7 | - ocBOeHue METOJAUK HAYYHOT'O TBOPYCCTBA,

1.8]- TTOJTY4Y€HUE HAaBbIKOB ITPOBEACHUA HAYYHBIX I/ICCHGI[OBaHI/Iﬁ B KOJIJICKTUBEC,

1.9]- Pa3BUTHUEC TBOPUYCCKOI'O MBIIJICHUA U CAMOCTOSATCIBHOCTH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Baox OIT: b2.B

2.1 TpebGoBanus K npenBa]PnTenbﬂoﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |IIpousBoACTBEeHHAs PAKTHKA O MOIYYCHUIO MPO(PECCHOHATIBHBIX YMEHUHN 1 OMBITa IPO(ECCHOHANBHO eI TeIbHOCTH

2.1.2 | YuebHas mpakTHKa MO MOJYYEHUIO IEPBUYHBIX MPO(PECCHOHATIBHBIX YMEHUN

2.1.3 |HNudopmaruka

2.1.4 | Commonorus

2.2 Jucuunimabl (MOIy/IH) U PAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AVCHMIIVIMHBI (MOAY/Is) HE00X0AUMO KaK
npeanecTByolIee:

3. PE3YJIBTATBI OBYUYEHUMA IO JUCIHUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIISIMU

IIK-2: Cnioco6eH npoBOAUTH HAYYHbIE HCCJIETOBAHNS B 00J1aCTH TENJIODHEPTETHKHU U TEMJIOTEXHUKH

3HaTh:

[IK-2-31 ocHOBHBIE TapaMETPHI HAAEKHOTO (PyHKIIMOHIPOBAHUS TEINIOMEXaHNIECKUX CHCTEM

OIIK-1: CnocoGen ocynecTBJISITh OMCK, 00pad0OTKY ¥ aHAIN3 MHPOPMALNHT U3 PA3JIHYHBIX HCTOYHHKOB U NPEICTABJIATH
ee B TpedyeMoM (popmaTe ¢ HCIO/IL30BaHNEM HH()OPMAITMOHHBIX, KOMITbIOTEPHBIX U CeTEBBIX TEXHOJIOTHit

3HaTh:

OIIK-1-31 ocHOBHBIE TapaMeTphl HAISKHOTO (HYHKIMOHUPOBAHUS TEINIOMEXaHUYECKUX CHCTEM

YK-3: Cnocoden 3¢ pekTHBHO 00MeHUBATHCSI HH(OPMAIIHEi, HAeAMH, IPO0JIeMaMH 1 PellIeHHAMH ¢ HHXKEHEPHBIM
€0001IeCTBOM H 00LIECTBOM B 11€JI0OM, OCYIIIECTBJISITH COIMAJbHOE B3aNMO/IeliCTBHE H PeaTn30BhIBATH
CBOIO POJIb B KOMaH/1e

3HaTb:

YK-3-31 MeToms! opranu3aiy paboTsl B KOMaHE

IIK-2: Cnioco0eH NpoBOANTL HAYYHbIE HCCICIOBAHUS B 00JIACTH TENJIOIHEPIreTHKU U TEIJIOTEXHUKHU

YMmerb:

ITK-2-Y1 mMozenupoBaTh aBapUifHbIC CUTYaLUH B TIEPEXOTHBIX PEKUMaX PabOTHI

OIIK-1: CriocodeH ocylecTBJISITh MOMCK, 00PadoTKY U aHATU3 HHGOPMALMH U3 PA3JINYHBIX HCTOYHMKOB M MPEACTABIATH
ee B TpedyeMoM ¢opmaTte ¢ HC0JIb30BAHMEM HH(OPMAIMOHHBIX, KOMIIBIOTEPHBIX U CeTEBbIX TEXHOJIOT Uil

Ymerb:

OIIK-1-Y1 ocymecTBIATh MOUCK HHPOPMAIIMHU B 00JIACTH TEIUIOPHEPTETHKA C IPUMEHEHHEM HH(POPMAIIHOHHBIX TEXHOJIOTHI

YK-3: CnocobeH 3¢ dpexTHBHO 00MEeHMBAThLCA HHPOPMaLUeii, naessMu, IPo01eMaMHi U PellICHUSIMHU ¢ MHKEHEPHbIM
€000111eCTBOM H 00LIeCTBOM B 11€JI0M, OCYIIeCTBJIATh COLMAJbHOE B3aHMO/ielicTBHe U PeaTn30BbIBATh
CBOIO POJIb B KOMaHJIe

YMmerb:

YK-3-¥Y1 o6MeHHBaThCSA HAYYHO-TEXHUYIECKON HH(OPMAIHeH, HASIMHU ¢ HHKEHEPHBIM COOOLIECTBOM




IIK-2: Cnioco0eH NpoBOANTL HaYYHbIE HCCICJOBAHUS B 00JIACTH TEIJIOIHEPIeTHKHU U TEeIJIOTeXHUKHU

Baaaernb:

[TIK-2-B1 HOpMaTHBHO-TEXHUYECKOH JIOKyMEHTAallMEH Tpu 000CHOBAHUHU MPOEKTHBIX PEIICHUN

OIIK-1: CriocodeH ocylecTBJISITh MOMCK, 00PadoTKY U aHAIU3 HHGOPMALMH U3 PA3JINYHBIX HCTOYHMKOB M NMPEACTABIATH
ee B TpedyeMoM ¢opmaTte ¢ HCOJIL30BAHMEM HH(OPMAIMOHHBIX, KOMIIBIOTEPHBIX U CeTEBbIX TEXHOJIOT Uil

Baanernb:

OIIK-1-B1 Meronukoii mpoBeAeHUs aHAIM3A 110 Pe3yJIbTaTaM HayYHO-UCCIIEI0BATENLCKOM NS TENbHOCTH

YK-3: CnocodeH 3¢ dpexTHBHO 00MEeHHBATHLCA HHPOPMaLUeii, naessMU, NIPo01eMaMH U PellIeHUSIMHU ¢ MHKEeHEePHbIM
€000111eCTBOM H 00LIEeCTBOM B 11€JI0M, OCYILIECTBJIAThL COLMAJbHOE B3aHMO/ieliCTBHE U Pealn30BbIBATh
CBOIO POJIH B KOMaH/Ie

Baagern:

YK-3-B1 cnocobamu o6MeHa Hay4qHOM HH(pOopManuen

4. CTPYKTYPA U COAEP)KAHUE

Kon HaunmeHnoBanue pa3genos | Cemectp | Hacos | @®opmupyembie | Jluteparypa | IIpumeuanue KM Beinoan
3aHATHS U TeM /BUJ 3aHATHSA/ / Kype HHINKATOPbI M 1. sieMble
KOMIIeTeHI U pecypchl padoThI
Paspea 1.
IHocTanoBOYHBIN 3TaN
1.1 ®dopmynnpoBaHue 5 4 YK-3-31 YK-3-| JI1.1J11.2 KM1 P1
pOOJIEMBI U TEMBI V1 VK-3-Bl JI1.3J12.2J13.
uccnenosanus /Cp/ OIIK-1-31 2
OIIK-1-V1 212233
OIIK-1-B1 IIK-
2-31 IIK-2-Y1
[1IK-2-Bl1
1.2 CoBpeMHHbIE HANPaBJICHUS 5 2 YK-3-31 YK-3- JI3.2 KM1 P1
B HAYYHBIX UCCIENOBAHUS B V1 YK-3-B1
obmacTu OIIK-1-31
aneKTpoTexHuku /Cp/ OIIK-1-V¥1
OIIK-1-B1 IIK-
2-31 TIK-2-Y1
[1K-2-Bl1
1.3 [TocTaHoBKa 1EIH U 33124 5 6 VK-3-31 YK-3- | JI1.1JI1.2 KM1 P1
Hay4HO- V1 VK-3-Bl JI1.3J12.2J13.
HCCIIEIOBATENLCKOM OIIK-1-31 2
pabotsr /Cp/ OIIK-1-Y1 013233
OIIK-1-B1 IIK-
2-31 TIK-2-V1
[TK-2-Bl1
1.4 Iomyuenue 5 2 VK-3-31 VK-3- | JI1.1J11.2 KMI1 P1
WHIMBUAYAIEHOTO V1 YK-3-B1 JI1.3J12.2J13.
3aganus /Cp/ OIIK-1-31 2
OIIK-1-Y1 010233
OIIK-1-B1 K-
2-31 IIK-2-Y1
I1K-2-B1
Paznea 2. O630p
2.1 [TonGop UCTOYHHUKOB 5 4 VK-3-31 YK-3- | JI1.1J11.2 KM1 P1
(Hay4YHBIX, HEPHOANICCKUX V1 VK-3-B1 | JI1.3J12.2J13.
U JIp.) IO TeMe OI1K-1-31 2
uccnenosanus /Cp/ OIIK-1-¥1 21322 53
OIIK-1-B1 IIK-
2-31 IIK-2-Y1

I1K-2-B1




2.2 N3y4enue metonoB 8 VYK-3-31 YK-3- JI1.1J11.2 KM1 P1
HCCIICIOBAHMS U V1 VK-3-Bl JI1.3J12.2J13.
MPOBEIECHUS OIIK-1-31 2
IKCICPIMEHTAIBHBIX OIIK-1-V1 013233
pabot /Cp/ OIIK-1-B1 IIK-
2-31 [1IK-2-Y1
ITK-2-B1
2.3 Br160op nporpamMmmHOro 2 YK-3-31 YK-3- | JI1.1J11.2 KM1 P1
obecrieueHus Ist V1 YK-3-B1 JI1.3J12.2J13.
00pabOTKH Pe3yJIbTaTOB OIIK-1-31 2
skcrniepumMenTa /Cp/ OIIK-1-Y1 3132 33
OIIK-1-B1 IIK-
2-31 [IK-2-V1
ITK-2-B1
Pazgen 3.
JKCepUMeHTAIbHBIH
ITan
3.1 VYyactue B 10 VK-3-31 YK-3- | JI1.1JI1.2 KM1 P1
HCCIIEIOBATEICKUX V1 VK-3-Bl JI1.3J12.2J13.
paboTax Ha 00BEKTaX OIIK-1-31 2
AIEKTPOIHEPTETUKH B OIIK-1-Y1 212233
KauyeCcTBE WeHa OIIK-1-B1 IIK-
rpymst /Cp/ 2-31 IIK-2-¥1
ITK-2-B1
3.2 YuacTtue B UCTIBITAHUAX 4 VK-3-31 YK-3- JIT.1J11.2 KM1 P1
ANEKTPUIECKOTO V1 VK-3-Bl JI1.3J12.2J13.
obopynosanus /Cp/ OIIK-1-31 2
OIIK-1-Y1 212233
OIIK-1-B1 IIK-
2-31 [1IK-2-Y1
ITK-2-B1
Pasnea 4. OTyeTHbIH 3TAN
4.1 O6paboTka 1 aHaImM3 12 VK-3-31 YK-3-| JI1.1JI1.2 KMI1 P1
(bakTHUIECKOTO Y1 VYK-3-Bl JI1.3J12.1
Matepuaina /Cp/ OIIK-1-31 JI2.2J13.2
OIIK-1-Y1 2192 93
OIIK-1-B1 IIK-
2-31 [IK-2-V1
ITK-2-B1
4.2 [ToaroroBka otyera: 9 YK-3-31 YK-3-| JI1.1J11.2 KM1 P1
aHaJTHTHYEeCKast 00padoTKa V1 VK-3-Bl JI1.3J12.2J13.
coOpaHHOTO MaTepuaia s OIIK-1-31 2
BBITIOJTHEHHSI OTYETA O OIIK-1-Y1 2132 33
Hay4HO- OIIK-1-B1 IIK-
HCCJIEIOBATENILCKOM 2-31 TIK-2-Y1
pabote /Cp/ I1K-2-B1
Paspea 5. IloaroroBka k
KOHTPOJIbHBIM
MepOnpUsSITHAM U
BBHINOJIHSIEMBIM padoTam
5.1 O06beM yacoB 9 VK-3-31 YK-3- | JI1.1JI1.2 KM1
CaMOCTOSTEIEHOW PabOTHI V1 VK-3-Bl JI1.3
Ha moarotoBky k KM /Cp/ OIIK-1-31 012233
OIIK-1-Y1
OIIK-1-B1 IIK-
2-31 TIK-2-Y1
ITK-2-B1
5.2 O06bem yacoB 36 | YK-3-31 YK-3- | JI1.1JI1.2 P1
CaMOCTOSTEIBLHOM PabOTHI V1 VK-3-Bl JI1.3J12.1
Ha moaAroToBKy kK BP /Cp/ OIIK-1-31 JI2.2J13.1
OIIK-1-Y1 JI3.2
OIIK-1-BI TIK- | 3213233
2-31 [1IK-2-Y1

I1K-2-Bl1




5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHANA PadoTa, TeCT, KOJJIOKBUYM, SK3aMeH U T.II), BONMPOCHI [JIsI
CaMOCTOSITeIbHOI MOATOTOBKHU

Kox KM KM1

KounrtpoJbHoe Bomnpocs! k 3a4eTy ¢ oLeHKoMi

MeponpusTue

IIpoBepsiembie VK-3-31;I1K-2-31;0I1K-1-31

HHIHKATOPHI

KOMIIeTeHIHIi

Bonpoce! pist 1. HazoBuTe 00BEKT M IPEIMET HCCIICIOBAHMS.
MOATOTOBKH 2. KakoBa aKkTyajlpbHOCTh HAyYHOTO UCCIIEOBAHUS 110 TEME.

3. B ueM cocTouT Hay4YHas HOBH3HA W/WIN MIPAKTUUECKOHN 3HAUNMOCTh HAyYHOTO UCCIECAOBAHUS?
4. Kakue MeTo/1pl Hay4HBIX MccileoBaHui Bbl ipennonaraere ncnosiabp3oBath B padbore?

5. ChopMynupyiiTe OCHOBHYIO THIIOTE3Y paOOTHI.

6. Kaxue mpeamonaraemMele HayqHbIEe, TEOPETHUCCKUE, TIPAKTUIECKHE PE3yJIbTaThl BBl mIanupyere
NOJYYHUThH?

7. Ilepeuncnure GakTOphl, OKa3hIBAIOIINE BIMSHAC HA HCCICAYeMBIH mporiecc. Kakue U3 HUX BKIFOYCHBI B
SKCIIEPUMEHT U No4eMy?

8. Kakue Ob11H n3y4yeHb! HCTOYHUKI HAy9HO-TEXHUYECKOI HH(POPMANUH [0 TeMe UCCIEeOBaHUs?
9. KakoBbl HayuHbIE TOCTHXKEHUS 110 TEME UCCIIeI0BaHMA?

10. B 4éM COCTOAT HEOCTATKU CYIIECTBYIOMNX METOIOB PEIICHIH HAyIHO-TEXHNYECKUX 3a/1a4 110 TeMe
UCCIIEIOBAHUS?

11. KakuMu MeTo1aMi MOKET pelaThesl paccMaTpuBaeMasi HayqyHO-TeXHUYecKas 3a1a4a?

12. KpaTkast XapaKTepHCTHKa H3BECTHBIX paboT, HCIIOIF30BAHHBIX JIUTEPATYPHBIX HCTOUHHKOB.
13. Kaxol METOJI JISKUT B OCHOBE PELICHUS PAaCCMAaTPUBAEMON HAyYHO-TEXHUYECKON 3aaun?

14. Kakoe obopyaoBaHue HEOOXOAUMO AJS PEIICHUS pacCMaTprUBaeMasi HaydHO-TeXHUUECKas 3aauu?
15. Kakue sxcriepumenTsl (pacuérel) Bol yxe npoBonunu? Kakoe o60opynoBaHue 1 nmporpaMMHOE
obecrieyeHue A1t 3TOT0 TPeOOBaIOCH?

16. KakoBa TOYHOCTH HOIy4aeMBIX PE3yIbTaTOB H3MEPEHHUH (BBIYUCICHNUIT)?

17. Kak BbI o1ieHHnBaeTe 10CTOBEPHOCTD PE3yJILTATOB UCCIEIOBAHUI?

18. OnuiuTe anropuT™ UCCiaeI0BaHUI

19. Kakue TecToBble UCCIENOBaHUS Bbl BRIOMHIIN?

20. Bousuue xaxkux ¢axropos Ber Oynere uccienoBats?

21. Kakue Bennuunbl Bel uccnenyere?

22. Kaxko#t MeTox ObIT HCTIOIB30BaH JUIS COCTABICHHS TUIAHA HCCIICIOBAHUN?

23. CkoupKo OmBITOB BEI mpemonaraere nposecTu?

24. CKoJBbKO MOBTOPHBIX 3KCIIEPUMEHTOB BbI OyieTe mpoBOAUTH AJIst OJJHOTO BapraHTa?

25. CKOJIBKO OMBITOB OBLIO MPOBEACHO?

26. KakoBa MeToMKa M3MEpeHNH (BBIYNCIICHMIT)?

27. Kakue ObUTM IPUHATHI JOMYyIIEHNs?

28. KakoBa TOUHOCTh U3MEPEHUI?

29. Kakwue ciosKHOCTH OBLITH BBISIBICHBI PH MPOBEICHIH UCCIICTOBAHUT?

30. IToTpebdoBanack 11 KOPPEKTHPOBKA IUIaHA IIPOBEICHUS HCCIICTOBAHUIN?

31. BolsBneHsl Jiv ObLUTH IPOMaXy MPH MPOBEAECHUH U3MEPEHHA?

32. Kako#i MeTox OBUT HCIIOJIB30BaH JUIS CTaTHCTHUECKOH 00pabOTKH pe3yIbTaTOB HCCIICIOBAHHN?
33. KakoB pa30poc B pe3ysbTaTax UCCIeJOBaHU?

34. TloaTBepaunach au paboyas runoTesa?

35. Yto SBHIIOCH pE3yJIbTATOM HCCIIETOBAHUIN?

36. UTo OBIIO BBITOJHEHO JIMYHO aBTOPOM?

37. B xakoM Bui€ IPECTABICHbI Pe3yJIbTaThl UCCIEI0BAHHUMI?

38. Kaxue BbIBOIBI C(HOPMYIUPOBAHBI?

39. Kakue pekoMeH1aluu ObUTH CIENIaHBI 10 pe3yJIbTaTaM UCCIIeA0BaHUN?

40. Yto Takoe CUCTEMbI HAyYHOT'O LIUTUPOBaHUA?

41. Kakue nH(pOpMAIIMOHHO-IIOUCKOBBIE CUCTEMBI B MHTepHETe Brl 3HaeTe?

42. ITo kaKuM MpaBuIIaM BBITIOJIHSIOT HAYYHBIH 0030p?

43. Crangaptsl opopMIIeHUsT ONOIHOTpapUECKOTO CITHCKA.

44. Kaxk cBs3aH MOJy4E€HHBIH MaTepHa ¢ BBITyCKHON KBATM(UKAHOHHOM paboToi?

5.2. Tlepedenn pa6oT, BbINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, [P u 1.11.)

IIpoBepsiemsbie

Kox pabotel | HasBanue paboThbl WHIUKATOPBI Copnepxanue paboThl
KOMIIETCHITUIA

P1 Otuer 0 HUP VK-3-Y1;VK-3- 3agaHue Ha HAyYHO-UCCIIEA0BATEIbCKYIO paboTy BhIAETCS

BL;IIK-2-Y ;IIK-2- | pykoBOIUTEIEM MIPAKTHKA OT Kaepbl M COCTOMT M3 ABYX YaCTEH:
B1;OIIK-1-Y1;0I0K |Teopernueckoe 3ailaHue U MIPAKTUUECKOE 3a/1aHNUE .
-1-B1 B teopeTtnyeckyro yacTb BXOAST CIEAYIOMINE BOMPOCHL:




- BBIOOP TEMbI UCCIICAOBAHUS U €€ aKTYaIbHOCTD;

- INTEPaTypHO-KPUTUIECKHI 0030p 0 TEME HCCIICIOBAHUS,

- popmynmpoBaHHe POOIEMBI UCCICTIOBAHUS;

- MOJICTMPOBAHKE B HAYYHBIX HCCIICIOBAHMSIX;

- OIICHKA Pe3yJIbTAaTOB HCCIICIOBAHMS,

- H3y4YCHHUE U MIPAKTHYECKOE OCBOCHHE METO/IOB OKa3aHHsI EPBOit
MOMOILH [IPH Pa3IMYHBIX BUJaX TPABMATU3Ma B KOMITBIOTEPHBIX
KJIaccax U 1abopaTopHsX.

[MpakTHdeckoe 3aJaHNe 3aBICUT OT TEMBI BBIITYCKHOM
KBAUTN(HUKAITHIOHHOW pabOTBHI.

[IpumepHbIe BapuaHThI IPAKTUYECKOTO 3aJaHUS:

1) [Mopsimox npoBeneHNs MaTEHTHOTO MOoMCKa HHYOPManK

2) [Ipo6nema BEIOOpa METOIOB HCHBITAHMUS TETUIOMEXaHIMIECKOTO
obopynoBaHus

3) Be10op cpencTB U3MepeHusl MPU UCTIBITAHHSIX

4) AHanu3 TaHHBIX U3MEPEHUH TapaMeTPOB OTACIBHBIX CHCTEM Ha
TOL (n1 B KOTENBHBIX)

5) O6paboTka pe3yabTaToB UCIBITAHUH TEXHOJIOTHYECKOTO U
BCIIoMoraTensHoro o6opynoBanus TOL (KOTEIbHON HIN CHCTEMBI
TETJIOCHAOKEeHN )

6) OKcriepTHAS OIEHKA TEIIIOMEXaHHUECKOT0 000PYA0BAHUS UIIH
TEMJIOBOH CUCTEMBI

7) DKcriepTHAS MOLAEPKKA PATHOHATN3ATOPCKUX TIPEUIOKESHUH 1O
COBEPIIIEHCTBOBAHUIO KOHCTPYKIHH TEIUIOMEXaHHIECKOTO
obopynoBaHus

8) OnTumMu3aus 3KCIeprUMeHTa

9) [InannpoBaHUe HHXEHEPHOTO 3KCIIEPUMEHTA B 00JIaCTH
TeTIOTEXHUKU

10) BHenpenue nepeoBoro omnbiTa OpraHu3anuu padoT 1mo
UCTIBITAaHHSM TEINIOMEXaHHIECKOTO 000pYAOBaHHUS

11) DxoHOMHIYECKOE 0OOCHOBAaHNE METOUKH IKCIIEPHUMEHTAIEHOTO
UCCIeI0BaHUSL

12) TpeGoBaHust 6€30MaCHOCTH B XOZ€ UCTIBITAHNS TEIIOBBIX CETEH
13) IIporpammHuoe obecrieueHre 00padOTKH IKCIIEPUMEHTATBHBIX
JAHHBIX

14) Ananu3 BIUSHUS OKPYIKaIOIIEH Cpe/ibl U PEXUMA 3arpy3KU
000opyzoBaHUS Ha HA/ISKHOCTh UX PaOOTEI

15) Arann3 cocTOsIHUS y4eTa 3HEeprOHOCUTENEeH Ha IIPEAPUITHI
16) Ouenka nokaszareneil HaZIEKHOCTH OTAENbHBIX SJIEMEHTOB U y3JI0B
CHCTEMBI TEIUIOCHA0KEHHMS MTPEIPHUATHS

17) AHann3 peXxUMOB TEIIONOTPEOICHIS IIeXa MITH MPEAIPUSITHS
18) M3y4eHne cxeMbl pacCTAHOBKH 3KCILTYaTAlHOHHOTO U LIEXOBOTO,
pacmpeneneHus 00s3aHHOCTEH Mex 1y pabouuMH MECTaMH,
MPUHSATOTO TOPSAKA ONIEPATHBHOI CBSA3M U ONEPATUBHOM
MOJYUHEHHOCTH

19) Uzyuenne opraHM3allMOHHON CTPYKTYPBI PEMOHTHBIX CITY>XKO
HPEANPUATHS H ETO SHEPTrOX03HCTBA, TEXHUYECKON OCHAIEHHOCTH.

B cBs3u ¢ TeM, 4TO OJHOM U3 3a/1a4 HAYYHO-UCCIIEA0BATEIbCKOM
paboThl sABIsieTcs coop Marepuanos it BPK, unausuayansHoe
3aJlaHue 10JKHO cooTBeTcTBOBaTh TeMe BKP. IIpu aTom B
GonpmuHCTBe cirydaeB TemMa BKP nomkHa OBITH peassHOI 1
HaIlpaBJieHa Ha pellieHe KOHKPETHON MH)KEHEPHO! WM HayYHOU
3a[ja4y MO MPENPUATHIO.

IIpuMepHBIi BapuaHT COAEpKAHUSA OCHOBHOM 4acTU OTYETa 10 Hay4HO-
HCCIIe/IOBaTeNIbCKON padboTe:

1. Be1Oop TeMbI HCCIIeIOBaHUS H €€ aKTyalbHOCTh

2. O630p Hay4HO! M MATEHTHON JINTEPATYPhI IO TEME UCCIECAOBAHUS

3. ®opmynupoBaHue IpoOIEeMbl UCCAEIOBAHUS

4. O60CHOBaHNE METOAUKH MOJICIIMPOBAHHMS TEIIIOMEXaHUUECKOH
CHCTEMBI

5. Opranu3anus MOJEIHPOBaHUs B porpamme Simulink

6. OLieHKa pe3ynbTaToB UCCIEJ0OBaHUS

7. I[IporHO3 O pa3BUTHH OOBEKTA UCCIICIOBAHNUS

3akioueHue MUIIeTCs Ha OCHOBE H3y4eHHOro Marepuana. Coaepkut




OTBETHI HA ITOCTABJICHHBIEC BO BBEJICHUH 3a1a4u. Brutouaer Bce
HOJIy4eHHBIC B OCHOBHOI! 4acTH BBIBOABI. MOXHO BKIIOUHTH OLICHKY
COOCTBEHHOM padoTe U TaTh PEKOMEHIANH 10 YIyqIICHHIO
JIeATENbHOCTH OpraHU3aliH.

5.3. OueHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (omlcalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

DK3aMeH 10 JUCIUILINHE He IPeIyCMOTPeH

5.4. MeTroauka OLlCHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HUP)

Y4eOHBIM IITaHOM OCHOBHOU TPOQeCcCHOHANBHOM 00pa30BaTebHON MPOTPaMMBI TTI0 HAYYIHO-HUCCIIENOBATEIBCKOM padoTe
MpeaycMaTpUBAETCs MPOMEKYTOUHAS aTTecTauus B popme 3auéTa ¢ OLIEHKON. 3a4eT ¢ OLIEHKOW 3aHOCUTCS B BEIOMOCTh H
3a4ETHYIO KHH)KKY 00y4aromerocs.

3amuTy O0TYeTa 0 HayYHO-HCCIIEI0BATeNbCKON paboTe MPOBOIUT PYKOBOANTEND MPAKTHKN OT Kadenprl. B xoze 3amuTer
OILICHUBAIOTCS:

1) oT4yer mo Hay4YHO-HCCIIEAOBATEILCKON paboTe;

2) pe3ynbTaThl YCTHOTO onpoca (codecenoBaHts) I 3alUThI B BUE IPE3EHTALUH C YYETOM OT3bIBa PyKOBOAUTEINS HAYYHO-
HCCIIEI0BATEIBCKOH paboTHI OT Kadeapsl.

B mporuecce 3amuThl 0TYETA IO HAYYHO-UCCIEN0BATENBCKOM paboTe 00yyaromemMycsi MOTYT 3aJaBaThCsl BOIIPOCHI KaK
MPaKTHYECKOT0, TAK ¥ TEOPETUUECKOTO XapaKTepa I BBIABICHHS IIOHOTHI C(POPMUPOBAHHOCTH Y HETO KOMIICTCHITHH.
Or1eHKa «OTIIMYHOY BBICTABIIACTCSA, KOTAa 00YJaIOIIHICS IIOTHOCTHIO BRIMOIHIUI TporpamMmy HUP; obygarommiics cioco6eH
HPOJICMOHCTPUPOBATH IIPAKTHUECKHE YMEHNUS M HABBIKM PaOOTHI, OCBOCHHBIC UM B COOTBETCTBHH C Imporpammoit HUP; y
oOyuaromierocst chopMUpPOBaHbI HAa BHICOKOM YPOBHE BCE KOMIETEHINH, TpeaycMoTpeHHbIe nporpammoit HUP; oOyuaromuiics
CTIOCO0EH M3JI0KUTH KITFOUEBBIC MOHATHS O SBICHUSX U ITpoIleccax, HabmonaeMsIx Bo Bpemst HUP; oOygatommuiics ciocoOeH
M3JI0KUTH TEOPETHIECKHE OCHOBBI M 000CHOBATH BEIOOP KOHKPETHOTO METOA IS IPOBEACHUS MCCIIENOBAHNS; 00y atomuiics
MOJArOTOBWII OTUeT O BoinoiaHeHur HWP u 3ammrun ero 6e3 3amedanuii; OMMOKH ¥ HETOYHOCTH OTCYTCTBYIOT.

OI1eHKa «XOPOILOY» BBICTABISCTCS, KOTIa 00yJaronIHiACs JEMOHCTPHPYET IPOYHBIC TEOPETUUCCKUE 3HAHMUS, BIaJICCT
TEPMHHOJIOTHEH, JIeflaeT apryMEHTHPOBAaHHBIE BEIBOIBI M 0000IIEHNS, IPUBOINUT IIPUMEPHI, HO TIPH 3TOM JIeTaeT HeCyIIeCTBEHHbIE
OIIHOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO WIIH [IPU He3HAYUTEIBHON KOPPEKIIUH ITPEIOAaBaTeIeM.

O1eHKa «yI0BJIETBOPUTEIBHOY» BBICTABIISAETCS, KOTIa 00yJaroImuiicss JeMOHCTPUPYET HErMyOOKre TeOpeTHYEeCKre 3HaHuS,
IpOSIBISIET ¢1a00 chopMHUPOBaHHBIC HABBIKH aHAJIH3a SBJICHUH U IIPOIIECCOB, HEJJOCTATOYHOE YMEHHUE JIeIaTh apryMEHTHPOBaHHBIC
BBI- BOJIBI M IPUBOJIUTE IIPUMEPHI, OKA3BIBACT HE TOCTATOYHO CBOOOAHOE BIIaJICHHUE TEPMUHOIOTHEH, TOTHIHOCTBIO U
MOCTIEIOBATENBHOCTHIO U3JI0KEHUS, JIeTIaeT OIIMOKH, KOTOPBIE MOYKET HCIIPABUTH TOJIBKO MPU KOPPEKIMH TPENoaBaTeeM.
OI1leHKa «O HEYAOBICTBOPUTEINBHO» BBICTABISICTCS, KOTJa 00YJaIOIIniics JeMOHCTPUPYET He3HAHUE TCOPETUICCKUX OCHOB
TpenMeTa, He yMeeT JIeflaTh apryMeHTHPOBAaHHbIE BEIBOABI M TPUBOIUTE IIPHMEPHI, HE BIaJCeT TEPMUHOIOTHEH, TPOSBIISET
OTCYTCTBHE JJIOTHYHOCTH U MOCIEI0BATEIEHOCTHIO H3JIOKECHNUS, AENaeT OMIMOKH, KOTOPhIE HE MOXKET UCIIPABUTH JaXe IIPH
KOPPEKLIMH MPENoiaBaTeNIeM.

ITpoxoxxaeHre KOHTPOJIEHOTO MEPONIPUSITHS IO Clade 3a4eTa ¢ OLIEHKOW CUNTAETCs BBIIIOJHEHHBIM YCIIELIHO, €CIIH IIPU €r0
OIICHWBAHMH TTOJTyIeHa OIIEHKA HEe HIKE «YIOBICTBOPUTEILHOY.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3arnasue Bbubanoreka W3narenscTBoO, rof, 1. aapec
JI1.1 |Komoxonsues C.H. IIpupoaHbie 3HEPrOHOCUTENN U M. KT JTubpokowm, , 2013,
YIJIEpOTHBIC MaTepHaIbl.
CocTaB U cTpOCHHE.
CoBpemMenHas Kinaccudukanus.
TexXHOIOrHH IPOU3BOICTBA U
Jo0BI4a.
JI1.2 | Beictpunxkuii I'.®. TennoTexHuka u IOpaiiT, 2019,
SHEPrOCHIOBOE 000pyI0BaHNE
MPOMBIIIICHHBIX
NpeNNpUATHIL: yIeOHHUK
JI1.3 | B.II. Koctun Teopus skcriepMeHTa : ory, 2013,
Y4ebHoe mocobue http://biblioclub.ru/index.php?
page=book&id=259219
6.1.2. lonoTHUTeILHAS JINTepaTypa
ABTOpBI, COCTaBUTENIN 3arynaBue bubnuoreka WznarenbcTBO, rof, 311. agapec
JI2.1 | O.I1. iBopsiHUHOBA, OO61as Teopust U3MEPEHUH: Boponex: Boponexckuii
H.JI. Kneiimenosa, [Mpaktrky™m : yaeOHOE mocooue roCcyAapCTBEHHBIN
O.A. Opnosuesa, A.-H. YHMBEPCUTET UHXKEHEPHBIX
Tlernna TexHoyorui, 2017,
http://biblioclub.ru/index.php?
page=book&id=482040




ABTOpBI, COCTAaBUTENH 3arnaBue bubaunoreka W3narenscTBo, rof, 3. aapec
JI12.2 | C.A. Benses, A.B. Hanexuoctsb UzpatensctBo ToMckoro
BopoOsreg, B.B. TEIIOAHEPTeTHYCCKOTO MOJIUTEXHUIECKOTO
JlutBak. obopynosanus TOC : YuebHoe yHuBepcureTa , 2015,
nocobue http://biblioclub.ru/index.php?
page=book&id=442071
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBHUTEIN 3arnaBue BubnmoTeka W3narenscTBO, TOT, 311. azpec
JI3.1 | Maxwupuna P.E., Opranu3zanysi, BBIIOJIHEHUE 1 H® HUTY MUCuC, 2020,
Jluun K.B. oopMIIeHHE HAyIHO-
HCCIIEI0BATENbCKON pabOTHI:
Y4ueOHO-MeToanIecKoe
MOCOOHE 110 BBHITIOTHEHUIO
HAy4YHO-HUCCIIEJ0BATEILCKON
paboTel
JI3.2 | Maxupuna P.E. Hayuno-uccnenoBarenbckas HoBotpouuk : HO HUTY
paboTa Mo HapaBJICHUIO MUCuC, 2020 r.,
13.03.01 - TertosHepreTuka u http://elibrary.misis.ru,
TEIUIOTEXHUKA: METOJUYECKHUE www.nf.misis.ru
YKa3aHUs
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEpHET»
D1 |Hayunas snextponnas oubmmorexka eLIBRARY https://www.elibrary.ru/
32 |LMS MOODLE http://moodle-nf.misis.ru/
33 | YuuBepcurerckas 6udanoreka ONLINE https://biblioclub.ru/
6.3 IlepeyeHb NPOrpaMMHOro odecreyeHust
1.1 Solidworks Education Edition
1.2 |Mathcad 14.0 University Classroom Perpetual
I1.3 | Micro-Cap 10 Evaluation
1.4 | Arduino
1.5 [MATLAB & Simulink
I1.6 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.7 |SimInTech
I1.8 |Scilab
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 623 JaHHBIX
N.1 |http://window.edu.ru/ - emuHOE OKHO JOCTYIIA K 00pa30BaTEIbHBIM PECYpCaM;
N.2 | http://matlab.exponenta.ru/ - moapoOHbBIE aBTOPCKHE PYKOBOJACTBA MO MpoaykraMm MathWorks;
n.3 |http://window.edu.ru/window/catalog - eauHOEe OKHO IOCTYIa K 00pa3oBaTeIbHBIM PeCypcam;
N.4 |http://teplokot.ru/ - Gonpmras TexHUUECcKas OMONMMOTEKa MO TEIUIOTEXHUKE;
N.5 |http://www.tepen.ru/ - xypHan «TemmosnepreTaxay;
N.6 |http://www.rosteplo.ru/ - uHGOpMaAIIMOHHAS CHCTEMA IO TETUTOCHAOKEHHIO.
n.7
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenne OcuHarenne
123 VYuebnass maboparopus (kommbloTepHblid | Komruiekt — yueOHOM  mebenmm  Ha 12 Mect s
KJacc) Kabuner KypCOBOTO v | oOyvaromuxcsi, 12 cTalMOHAPHBIX KOMITBIOTEPOB  JIJIS
JTUTIIOMHOTO NPOEKTHUPOBAHHUS, | CTYJCHTOB, 1 CTalMOHAPHBII KOMITBIOTEP ULt

CaMOCTOSITENBEHON paboThl 00YYAIOIIUXCS

nperniofaBarenisi (y BCeX BBIXOJ B HHTEPHET), IPOEKTOP,
9KpaH, KOMMYTaToOp, BeO Kamepa, NOCKa-(QIMMUapT MarH.-
MapkepHas nepeisimkHas, goctyn k OMOC YHusepcurera
MUCHUC 4epe3 nuuHblii kabuHer Ha 1iarpopme LMS
Canvas u Moodle, nmunen3uonnbie nporpammbel MS Office,
MS Teams, antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUA 1JIAA OBYYAIOIINXCA, TPEBOBAHUSA K BHEIIIMM BA3AM HHUP

Jn1s1 yCTIenmHOTO BHIITOJTHEHHST HAyYHO-HCCIIEJ0BAaTENbCKON paboTEl HE0OX0AMMO:
— 03HaKOMHTBCSI CO BCEMH pa3JiellaMH HACTOSILIEH POrpaMMBl;
— BBIIOJIHATE PabOTy B COOTBETCTBHH C MHANBUIYAIbHBIM 331aHHEM, BBIIAHHBIM PYKOBOJHUTENICM;
— PEryJIIpHO IOCEATh KOHCYJIbTalHH;




— HCIIOJIB30BaTh BCE BOBMOXKHOCTH, MPEACTABISIEMbIE By30M IO OA00PY UCTOYHHUKOB (DJIEKTPOHHBIE OMOINOTEYHbIE CUCTEMBIL;

— U3YYHUTh PEKOMEHYEMYIO JINTEPATYPY, B T.4. IO MeToAuKe BbinosHeHust HUP;

— MCIIOJIF30BaTh MaTePHAITLHO-TEXHHUECKHAE BOSMOKHOCTH BY3a JJIsl TIPOBEJICHUS paOOTHI — CTIICTUATU3UPOBAHHEIC Ay JUTOPUH.
OT4eT 1Mo UTOTaM HayYHO-MCCIIEe0OBATEILCKOW PadoTe MPEeNOCTaBISIETCs] PYKOBOIUTEIIO MMPAKTHKH OT KadeaApsl He T03THEe, YeM 3a
EeCITh THEU IO 3aIUTEL

Pe3ynbTaThl HAyYHO-UCCIIEIOBATENBECKOM PabOThI OIICHUBAIOTCSI MOCPEICTBOM MPOBEICHHUS POMEKYTOYHON aTTECTAIINH.
HeynosnerBoputenbHbIE pe3yabTaThl IPOMEKYTOUHOHW aTTECTAIIMH TI0 HAYTHO-HUCCIIEAOBATEIHCKON paboTe MK HEMTPOXOXKICHHE
MPOMEKYTOYHOM aTTECTAIIMU TI0 HAYYHO-HUCCIIEI0BATEIbCKON paboTe MPpU OTCYTCTBUH YBOKUTENBHBIX TPUIHH PUZHAIOTCS
aKaJIeMUYECKOM 3a0JKEHHOCTEIO.

MaTCpI/IaJ'II)I 1o Hay‘-lHO-PICCJ'IeZ[OBaTCJ'ILCKOfI pa60Te 06y11a}0mer0051 XpaHATCA Ha Ka(bez[pe B YCTAHOBJICHHOM ITOPSAOKE.




