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®denepanbHBI TOCYAapCTBEHHBIH 00pa30BaTENBHBINA CTAaHIAPT BEICIIEro 00pa3oBaHM - OakanmaBpraT 10 HANPABJICHUIO ITOITOTOBKH
13.03.01 TemnosHepreTuKa u TEIIOTEXHUKA (Tpuka3 MuHoOpHayku Poccun ot 05.03.2020 r. Ne 950.8.)

CocraBiieHa Ha OCHOBAaHUH y4eOHOTO IIaHA!

13.03.01 TemnosHepreTuka u TemnoTexHuka , 13.03.01_23 Temnosnepreruka u Temnorexuuka [IpIITO 3aou.plx [IpomsinuieHHas
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Kadenpa snexkrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusimar)

IIporoxon ot 06.03.2024 r., Ne3

PyKOBO}Z[I/ITGJ'[B noapasaciacHus OOUCHT, K.II.H. Ma)I(I/IpI/IHa P.E.



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.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

Bbaoxk OIT: b2.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 M CTOYHUKHN M CHCTEMBI TEMIIOCHA0KEHUS

2.1.2  |KoTtenbHble yCTAHOBKU U IapOr€HEPATOPbI

2.1.3 |HerpamumnuoHHbIe U BO30OHOBISIEMbIC HCTOUHUKH SHEPTUH

2.1.4 | IIpousBoaCTBEHHAS MIPAKTUKA

2.1.5 | Pemenue npukiaaHbIX 3a1a4 ¢ ucnoib3oBanueM MATLAB

2.1.6 | TeroBbI€ AIEKTPOCTAHIIUI

2.1.7 | TemnomaccooOMeHHOE 000pyIOBaHUE IPEIIPUATHIA

2.1.8  |IIpupomgooxpaHHbIE TEXHOJIOTUH HA 00BEKTaX TEMJI0IHEPTETUKU

2.1.9  |IIpoeKTHBbII MOIX0A B TEXHHUKE

2.1.10 |HaueprarenbHasi reOMETpUs U HH)KEHEpHas Tpaduka

2.1.11 |IlpuknagHas MexaHHUKa

2.1.12 | YuebHas nmpaKkTuKa

2.1.13 | WudopmaTuka

2.1.14 | Coumoinorus

2.1.15 |MHocTpaHHBIH A3bIK

2.1.16 | Pycckuii a3bIk

2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJIs) HEOOX0UMO KaK
npeallecTByOIIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

OIIK-1: Cnoco6eH NOHMMAThL NPUHIUILI PA00THI COBPeMeHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHIi M HCNOJIL30BATh UX IS
pemenns 3a1a4 npogeccHoHAIbHOM 1eATeIbHOCTH, OCYLIECTBJIATH MOUCK, 00padoTKy H aHa/IHM3 HHGOpMaNH U3
Pa3IMYHBIX HCTOYHHKOB M MPEICTABJIATH ee B TpedyeMoM ¢opMaTe ¢ HCNOJIB30BaHHeM HHGOPMAIMOHHBIX, KOMIbIOTEPHBIX
U ceTeBbIX TeXHOJIOTH

3HaTb:

OIIK-1-31 ocHOBHBIE ITapaMeTPHI HAZEKHOTO (PYHKIMOHNPOBAHHS TEIUIOMEXaHIMUECKIX CHCTEM

IK-2: Cnioco6eH NpoBOAMTH HAyYHbIE HCCJIAEJOBAHNS B 00J1aCTH TENJIODHEPTreTUKHU U TeNI0TeXHUKH

3HaTh:

ITK-2-31 ocHOBHEIE TapaMeTphl HAISKHOTO ()YHKIIHOHHPOBAHUS TEINIOMEXaHUUECKUX CHCTEM

IIK-1: Cnioco6eH NpoeKTHPOBATh H KOHCTPYMPOBATH KOTEJbHbIE, IEHTPAJIbHbIE TEIJIOBbIE H MaJible TENJI0UEeHTPAJIH, a
TaKXKe TeIJIOBbIC CETH ¢ HCITI0JIb30BaAaHUEM lll/l(l)pOBbIX TEXHOJIOTH I

3HaTb:

ITIK-1-31 croco6nr MMPOCKTUPOBAHUA 00BEKTOB TCIUIOOHCPICTUKH C IPUMEHCHUEM COBPEMCHHBIX CUCTEM aBTOMATHU3UPOBAHHOT'O
TMPOCKTUPOBAHU A

YK-3: CnocobeH 3¢ dpexTHBHO 00MEeHHBAThLCA HHPOPMaLUeii, naessMu, IPpo0d1eMaMH U PellICHUSIMHU ¢ MHKEHEPHbIM
€000111eCTBOM H 00LIeCTBOM B 11€JI0M, OCYIIeCTBJIATh COLMAJIbHOE B3aHMO/ielicTBHe U Pealn30BbIBATh CBOIO POJIb B KOMaH/Ie

3HaThb:

YK-3-31 meToms! opranu3aiiy paboTsl B KOMaHIE

IK-1: Cnocooen MPOEKTUPOBATH U KOHCTPYMPOBATH KOTEJbHbIC, HEHTPAJbHbLIC TCIJIOBbIC U MaJibl€ TEIVIOCHTPAJINU, a
TAKXKE TCIJI0BbIC CETH C UCITOJIB30BAHUEM III/I(l)pOBLIX TEeXHOJIOTui

YMmerb:

[IK-1-Y'1 BBINONHATH MPOEKTHYIO U pabouyI0 JOKYMEHTAIUIO 0 OTAENBHBIM y3JIaM U 3JIEMEHTaM TeIJIOPHEPreTHKU Ha OCHOBAHUH
3aJaHusl PyKOBOIUTENS




OIIK-1: Cnoco0eH NOHNMATHL NPUHIUIIBI PA00THI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOIHIl M HCII0Jb30BAThL X VI
pelieHHUs 32124 NPO(eCCHOHATBHOI JesiTeJTbHOCTH, OCYIIeCTBIATh MOUCK, 00padoTKY M aHAIN3 HH(pOPMaALMH U3
Pa3IHYHBIX HCTOYHMKOB H MPEICTABJIATH ee B TpedyeMoM ¢opMaTe ¢ HCNOJIb30BaHHeM HHGOPMAIHOHHBIX, KOMIIBIOTEPHBIX
U ceTeBbIX TEXHOJIOTUH

YMeTh:

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

ITIK-2: Cnioco0eH nNpoBOANTbL HaYYHbIe HCCIEJOBAHUS B 00JIACTH TENJIOIHEPreTHKHU U TeIJIOTeXHUKHU

YMmerb:

[IK-2-¥Y'1 mozenupoBath aBapuilHbIe CUTYallUU B TIEPEXOJHBIX PEKUMAX PaOOTHI

YK-3: CnocodeH 3¢ pekTHBHO 00MeHUBATHCSI HH(OPMAIIUEH, HAeAMH, PO0JIeMaMH U PellIeHHAMH ¢ HHXKEHEPHBIM
€000IIIeCTBOM M 00IIECTBOM B I1€JIOM, OCYIIECTBJISITH COIMAJbHOE B3aNMO/IeliCTBHE H PeaTH30BbIBATH CBOIO POJIb B KOMaH/Ie

YMmerb:

VYK-3-Y1 oOMeHHBaThCsl HAYYHO-TEXHHYECKON HH(pOPMAIHEH, HISSIMHU ¢ HHKEHEPHBIM COOOLIECTBOM

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

Baanernb:

[IK-2-B1 HOpMaTHBHO-TEXHUIECKON JOKyMEHTAIHEH Ipi 000CHOBAHUH IPOEKTHBIX PEIICHHH

YK-3: Cniocoden 3¢ pexTHBHO 00MeHUBATHCSI HHPOPMaLeil, uaessMu, NPodJIeMaMH M pelleHUsIMHU ¢ HHKeHEPHbIM
€000111eCTBOM H 00LIECTBOM B 11€JIOM, OCYIIECTBJIATHL COLMAJIbHOE B3aNMO/eliCTBHE U PeaIn30BbIBAaTh CBOIO POJIb B KOMaH e

Baagern:

VYK-3-B1 cnocobamu oOMeHa HayyHOH HH(popMarien

OIIK-1: CriocodeH MOHUMATH NPUHIMIIBI PA00THI COBPEMEHHBIX HHPOPMALNMOHHBIX TEXHOJIOTHIi 1 UCNOJIb30BATh UX ISl
pelnreHust 3a1a4 NPo(ecCHOHATBHOI 1esITeTbHOCTH, OCYIIECTBIATH MOUCK, 00PadOTKY H aHAIN3 HHpOPMAHH U3
Pa3IUYHBIX HCTOYHUKOB U MPEICTABIISITH ¢ B TpedyeMoM ¢opMaTe ¢ HCNOIb30BaHUEM HHGPOPMALIMOHHBIX, KOMIbIOTEPHBIX
H CeTEBBIX TEXHOJIOTHA

Baanernb:

OIIK-1-B1 meToaukoil mpoBeaeHNs aHANIN3a [0 Pe3yIbTaTaM HayJHO-HCCIe0BATEIbCKON AESTENbHOCTH

IIK-1: Cnoco6en MPOEKTHPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJBbHbIC TCIIJIOBbIC H MaJIbl€ TEIVIOEHTPAJINA, a
TAaKXKe TENJI0BbIC CETH ¢ HCITOJIb30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTUI

Baagern:

TIK-1-B1 MeToauKo# BBIMOJHEHUS! KOMIIOHOBKA M Pa30MBKHY UEPTEKEH /Ui BBIOJHEHUS OTACTIBHBIX Y3JI0B U 2JIEMEHTOB
TEMJIOMEXaHUYECKOTO 000pyI0BaHUS

4. CTPYKTYPA U COJAEP)KAHUE

Kox HanmenoBanue pa3genos | Cemectp | Hacos | ®opmupyemble | Jlutepatypa | IIpumeuanue KM Beinosan
3aHATHSA U TeM /BUJL 3aHATHS/ / Kypc HHIUKATOPBI U 3L sieMble
KOMIIeTeH Ui pecypcbl padoThI
Pazpgen 1.
IMocTanoBoYHbIN ITAN
1.1 dopmynupoBaHue 5 10 K-1-31 IIK-1- | JI1.1 JI1.2 KM1 P1
MpOOIEMBI U TEMBI V1 IIK-1-B1 JI1.3J12.1
uccnenoanus /Cp/ VK-3-31 YK-3- J12.2J13.1
V1 YK-3-Bl 213233
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 IIK-
2-31 TIK-2-Y1
[K-2-Bl1
1.2 CoBpeMHHEIE HapaBIICHHS 5 2 NK-1-31 IIK-1- | JI1.1 JI1.2 KM1 P1
B HAyYHBIX MCCIIC/IOBAHUS B V1 IIK-1-B1 JI1.3J12.1
obmactu YK-3-31 YK-3- J12.2J13.1
anexTpoTexauku /Cp/ V1 YK-3-Bl 212233
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
2-31 IIK-2-Y1
[1K-2-Bl1




1.3 ITocTtanoBka 11€711 ¥ 3a7a4 10 T1K-1-31 TIK-1- JI1.1J11.2 KM1 P1
Hay4HO-HUCCIIeI0BATELCKON V1 IIK-1-B1 JI1.3J12.1
pabotsr /Cp/ VYK-3-31 YK-3- J12.2J13.1
V1 YK-3-Bl 212233
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 IIK-
2-31 IIK-2-Y1
IK-2-B1
1.4 [Toyuenue 10 IK-1-31 IIK-1- | JI1.1 JI1.2 KM1 P1
HWHJIMBUYaJIbHOTO V1 IIK-1-B1 JI1.3J12.1
3aganus /Cp/ VYK-3-31 YVK-3- JI2.2713.1
V1 VK-3-Bl 213233
OIIK-1-31
OIIK-1-¥1
OIIK-1-B1 IIK-
2-31 [1IK-2-Y1
ITK-2-B1
Paznea 2. O630p
2.1 [MonGop UCTOYHHUKOB 10 | [IK-1-31 [IK-1- | JI1.1 JI1.2 KMI1 P1
(Hay4YHBIX, HEPHOANIECKUX V1IIK-1-Bl JI1.3J12.1
U Jp.) 10 TeMe VK-3-31 YK-3- JI2.2J13.1
uccienosanus /Cp/ VY1 YK-3-Bl 3132 33
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 ITK-
2-31 TIK-2-Y1
ITK-2-B1
2.2 Wzyuenne MeTo10B 8 T1K-1-31 IIK-1- JI1.1 J11.2 KM1 P1
UCCIIEeIOBaHUs U V1IIK-1-Bl JI1.3J12.1
IIPOBE/ICHUS VK-3-31 VK-3- JI2.2713.1
IKCICPIMEHTAIBHBIX Y1 VYK-3-Bl 013233
pa6ot /Cp/ OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
2-31 TIK-2-Y1
ITK-2-B1
2.3 Br160op niporpaMMHOTO 2 IK-1-31 TIK-1- | JI1.1 JI1.2 KM1 P1
obecrieueHus ISt V1 IIK-1-B1 JI1.3J12.1
00paboTKH pe3yIbTaToOB YK-3-31 YVK-3- JI2.2713.1
skcriepumenTa /Cp/ V1 YK-3-Bl 215233
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 IIK-
2-31 [1IK-2-Y1
ITK-2-B1
Pazpgen 3.
IKCNepUMEHTATbHBIN
Tan
3.1 VYuyactue B 10 | [IK-1-31 IIK-1- | JI1.1J11.2 KM1 P1
HCCIIEIOBATEIbCKUX V1I1IK-1-B1 JI1.3J12.1
paboTax Ha 00BEKTaX YK-3-31 YVK-3- JI2.2713.1
ANIEKTPOIHEPTETHKH B V1 VK-3-Bl 2132 33
Ka4yeCTBE YJieHa OIIK-1-31
rpymsi /Cp/ OIIK-1-Y1
OIIK-1-B1 IIK-
2-31 [1IK-2-Y1

I1K-2-Bl1




3.2 YuacTtue B UCTIBITAHUAX 5 10 MK-1-31 IMK-1- | JI1.1 JI1.2 KM1 P1
ANEKTPUIECKOTO V1 IIK-1-B1 JI1.3J12.1
obopynosanus /Cp/ VYK-3-31 YK-3- J12.2J13.1
V1 YK-3-Bl 212233
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
2-31 IIK-2-Y1
[1K-2-Bl1
Pa3nen 4. OTueTHBII dTan
4.1 O6paboTka 1 aHaIN3 5 12 IK-1-31 IIK-1- | JI1.1 JI1.2 KM1 P1
(hakTHIECKOTO V1IIK-1-B1 JI1.3J12.1
Mmarepuana /Cp/ YK-3-31 YK-3- JI2.2713.1
V1 YK-3-Bl 212233
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 IIK-
2-31 IIK-2-¥1
I1K-2-B1
4.2 [MonroToBka oruera: 5 10 | [IK-1-31 [IK-1- | JI1.1 JI1.2 KMI1 P1
aHanmuTHYecKas 00paboTKa V11IIK-1-B1 JI1.3712.1
coOpaHHOTO MaTepuana Jjs VK-3-31 YK-3- JI2.2J13.1
BBITTOJTHEHUS OTYETA O V1 YK-3-B1 2102233
Hay4HO-HCCJIeI0BATEIbCKOM OIIK-1-31
pabote /Cp/ OIIK-1-Y1
OIIK-1-B1 IIK-
2-31 TIK-2-Y1
[IK-2-Bl1
4.3 ITogroroBka u 3aiura 5 14 T1K-1-31 IIK-1- JI1.1 J11.2 KM1 P1
0T4€Ta MO HAy4HO- V1 IIK-1-Bl JI1.3J12.1
HCCIIeIOBATENLCKOM YK-3-31 YK-3- JI2.2J13.1
pabore /Cp/ Y1 VYK-3-Bl 013233
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
2-31 IIK-2-Y1
[1K-2-Bl1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHbICe MeponpusiTus (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.II), BOIIPOCHI 115
€aMOCTOAITeJIbHON MOATOTOBKH




Kon KM KM1

KonTpoJubHoe Bompocs! k 3a4eTy ¢ OLICHKOI

MeponpusiTue

IIpoBepsiembie TIK-2-31;YK-3-31;I1K-1-31;0I1K-1-31

HHIHKATOPBI

KOMIIeTeH Uil

Bomnpocs! aas 1. Ha3oBuTe 00BEKT U IPEAMET UCCIIECAOBAHMS.
MOJATrOTOBKH 2. KakoBa akTyanpbHOCTh HAYYHOTO UCCIIEIOBAHMUS 110 TEME.

3. B ueM cocTouT HayYHAss HOBH3HA W/WIIN MIPAKTHUECKON 3HAYNMOCTh HAyYHOTO UCCIECAOBAHNUS?
4. Kakue MeToIpl HAYYHBIX HCCIIe0BaHUi BbI peamnonaraere ncnoianp30Bath B padbote?

5. ChopmynupyiiTe OCHOBHYIO THIIOTE3y pabOTEHI.

6. Kaxwue mpearonaraemMele HayqHBIe, TEOPETHUECKUE, TIPAKTHIECKHE PE3yNIbTaTHl BEI mIaHupyere
HOJTYy4UTH?

7. Ilepeuncnute HakTOphl, OKAa3bIBAIOLIME BIMSIHUE HA HCCIeAyeMblil mporece. Kakue u3 HUX BKIIOYEHBI B
SKCIEPUMEHT U IIOYeEMY?

8. Kakne ObUTH N3y4YeHB! HCTOYHNKN Hay9HO-TEXHUYECKOI HHPOPMAINH IO TeMe HCCIICOBaHUs?
9. KaxkoBbI Hay4YHbIE JOCTIKCHUS 110 TEME UCCIeJOBAaHMsA?

10. B uéM coCcTOST HEAOCTATKU CYLIECTBYIOLUIMX METOJIOB PELLICHUH HayYHO-TEXHUUECKHX 3a/1ad [0 TeMe
uccienoBaHus?

11. KakiMu METOgaMH MOXKET pelIaThCs paccMaTpUBaeMasi HayYHO-TeXHIUYeCKast 3a1ada’?

12. KpaTkast xapakTepHCTHKa U3BECTHBIX padOoT, UCIIOJIb30BAaHHBIX JINTEPATYPHBIX HICTOUHUKOB.
13. Kakoii MeTo/ JIS)KUT B OCHOBE PEUICHUS PACCMAaTPUBAEMON HAYYHO-TEXHHUYECKOM 3a1a4uu?

14. Kakoe obopynoBanne HEOOXOANMO IS PEIICHNS paccMaTprBacMasi HaydHO-TEXHUUECKas 3a1aqu?
15. Kaxkwue sxcriepumeHTs! (pacuétsl) Bl yxxe npoBoaumu? Kakoe o6opynoBaHue i mporpaMMHOE
obecrieyeHue AJIst 3TOro TpeboBanoch?

16. KakoBa TOYHOCTb IIOJy4aeMBIX pE3YyIbTaTOB U3MEPEHUH (BbIUMCIEHUIT)?

17. Kax BrI oneHrBaeTe JOCTOBEPHOCTH PE3yIbTATOB HCCIICIOBAHINA?

18. OnuiuTe anropuT™M MUcciaeJ0BaHui

19. Kakue TecToBble UcCae0BaHUs Bbl BBIOTHSIIN?

20. Biustane kakux ¢aktopoB Bl Oynere uccienoBats?

21. Kakue BenuunHbl Bel uccnenyere?

22. Kako# MeToA ObUT HCIIONB30BaH JUIs COCTABIICHHS TIaHA HCCIICIOBAHHN?

23. Ckonbko onbIToB Bel nipeanonaraere nposectu?

24. CKoJIBKO TOBTOPHBIX SKCIIEPHIMEHTOB BEI Oyere mpoBOAUTE I OJHOTO BapHaHTa?

25. CKOJIBKO OTBITOB OBLIO MPOBEAECHO?

26. KakoBa MeToiuKa U3MepeHuH (BbIYHCICHH)?

27. Kakue ObUTH TIPUHSTHI JOITYTICHNS ?

28. KakoBa TOYHOCTb U3MEpEHUiT?

29. Kakue cno>kHOCTHU OBbLIH BBISIBIEHBI IPU IPOBEIEHUH UCCIIEIOBAHUI?

30. [ToTpedoBasach 1 KOPPEKTUPOBKA TUTaHA MIPOBENCHHS UCCIICIOBAHN?

31. BeIsBieHSI 11 OBUIH MPOMAaXH MIPH MPOBEACHUN N3MEPEHUH?

32. Kakoit meToJ1 ObIT HCIIOJIB30BaH ISl CTATUCTHYECKOH 00paboTKH pe3yIbTaTOB UCCIIEAOBAHUN?
33. KakoB pa30dpoc B pe3yJsibTaTax UCCIECI0BAHHIA?

34. TloaTBepaunach au pabodas TUIOTe3a?

35. YTo SABHUIOCH Pe3yIbTaTOM HCCIICIOBAHIN?

36. Uto ObLIO BBITIOJHEHO JMYHO aBTOPOM?

37. B xakoM BUI€ NIPECTABICHbI PE3yJIbTAThl UCCIETOBAHMI?

38. Kaxkwue BBIBOABI C(HOPMYITHPOBAHEI?

39. Kakue pexoMeHAauK ObUIH CAENAHBI IO PE3yJIbTaTaM UCCIEIOBaHUN?

40. Yro Takoe CUCTEMbl HAYYHOTO IUTUPOBAHUs?

41. Kakune nH()OpPMAIIMOHHO-ITONCKOBEIE CHCTEMEI B MHTepHETe BrI 3HAeTE?

42. Io xakuM MpaBUIIaM BBIMOIHSIOT HAYyYHbIH 0030p?

43. Crangaptsl opopMiIeHHsT OHOITHOrpahUECKOTro CIHCKA.

44. Kaxk cBs3aH MMOJy9YEeHHBI MaTepHa ¢ BEITyCKHON KBATH(UKAIHOHHOM paboToi?

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoepsembie
Kox pabotsl | HazBanue paboTbl WMHIUKATOPBI CopeprxaHue paboThI
KOMITETEHIIUA
P1 Otuer o HUP IK-2-Y1;I1K-2- 3agaHue Ha HAyYHO-HUCCIIEOBATENbCKYI0 paboTy BEIIaeTCS
B1;YK-3-Y1;YK-3- | pykoBoauTeneM MpakTHKA OT Kadelpbl U COCTOUT M3 ABYX YaCTEH:
BLIIK-1-Y1;IIK-1- | Teoperrueckoe 3a/laHue U MPaKTHIECKOE 3a/1aHue .
B1;0IIK-1-Y1;0IIK |B Teoperuyeckyro 4acTb BXOIAT CIEAYIOLINE BOIIPOCHL:
-1-B1 - BBIOOD TEMBI UCCIIEIOBAHMS U €€ aKTYallbHOCTb;
- INTEPaTypHO-KPUTHIECKHI 0030p IO TEME MCCIICTOBAHYS,
- popmynmpoBaHHe TPOOIEMBI UCCISIOBAHUS;
- MOJICTTHPOBAHKE B HAYYHBIX HCCIICIOBAHISX;




- OIIEHKA Pe3yJIbTAaTOB HCCIICNOBAHMUS;
- U3yYEHUE M PAKTHYECKOE OCBOCHUE METO/I0B OKa3aHHs IIEepBOi
TIOMOIIIH TIPH PA3TIMYHBIX BUAAX TPABMATH3Ma B KOMITBIOTEPHBIX
KJ1accax U 1abopaTopHsx.

ITpakTHdeckoe 3aJjaHue 3aBUCUT OT TEMBI BBIITYCKHOM
KBAUTH(HUKAITIOHHONW pabOTEHI.

[IpumepHbIe BApUaHTHI IPAKTUYECKOTO 3aJaHUS:

1) [Mopsimox npoBeneHus MaTEHTHOTO NOoMCKa HHOPManK

2) [Ipobnema BEIOOpa METOOB MCIIBITAHHUS TEITIOMEXaHHIECKOTO
obopynoBaHus

3) BeiGop cpencTB u3MepeHus P UCTIBITAHUSAX

4) AHanu3 JaHHBIX U3MEPEHUI NTapaMeTPOB OTAEIbHBIX CUCTEM Ha
TOII (n1 B KOTENBHBIX)

5) O6paboTKa pe3yIbTaTOB UCTIBITAHUI TEXHOIOTHUECKOTO U
BCroMoraTensHoro o6opynoBanus TOL (KOTEIBHON MM CHCTEMBI
TEeIIOCHAOKeHN )

6) DKcriepTHAS OICHKA TEIIIOMEXaHNUECKOT0 000PYXOBAHUS WITH
TEIUIOBOM CHUCTEMBI

7) OxcniepTHas MOAAEPKKA PAIMOHANN3aTOPCKUX NPEIOKEHUH MO
COBEPIIICHCTBOBAHHUIO KOHCTPYKIHH TEIUIOMEXaHHIECKOTO
obopynoBaHus

8) OnTumu3aus 3KCIeprUMeHTa

9) [InannpoBaHue HHXEHEPHOTO SKCIIEPUMEHTA B 00JIaCTH
TeTIOTEXHUKU

10) Bueapenue nepeoBoro omnbITa OpraHu3auy padoT mo
UCIIBITAHUSAM TEIUIOMEXaHUIECKOTO 000pYI0BaHUS

11) DxoHOMIYECKOE 0O0CHOBAHNE METOIUKH IKCIIEPHMEHTAIEHOTO
UCCIIEIOBAHUSL

12) TpeGoBaHust 6€30MaCHOCTH B XOZ€ UCTIBITAHUS TEIUIOBBIX CETEH
13) IIporpamMmHOe obecrieueHre 00pabOTKN IKCIIEPUMEHTATBHBIX
JTAHHBIX

14) Ananu3 BIUSHUS OKpY)KaIOLIeH Cpe/ibl U pexkrMa 3arpy3Ku
000py/JOBaHUS Ha HA/ISKHOCTb UX PAOOTHI

15) AHanm3 coCTOSIHNSA y4eTa S3HeprOHOCUTENEH Ha IPEATIPUATHI
16) Onenka nokaszareneil HaAEKHOCTH OTACIbHBIX JJIEMEHTOB U y3JI0B
CHCTEMBI TEIUIOCHA0XKEHMS MTPEIPHATHS

17) AHanu3 peXKMMOB TETUIOTIOTPEOICHNS 1IeXa HITH TPEIIPHATHS
18) N3y4eHne cxeMbl pacCTaHOBKH 3KCIUTYaTAIMOHHOTO U IIEXOBOTO,
pacnpeneneHus o0s3aHHOCTEH MEXIY pabOUMMU MECTaMH,
HNPUHATOTO MOPsAKa ONEPATUBHOM CBS3U U ONEPATUBHOM
MOYUHEHHOCTH

19) N3y4eHne opraHH3alHOHHOI CTPYKTYPBI PEMOHTHBIX CIIyX0
HpPEeNNpPUSITUS U €TO SHEProX03aiCcTBa, TEXHUIECKON OCHAIEHHOCTH.

B cBs3u ¢ Tem, 9TO 0HOIT 3 3a/1a4 HAYYHO-HUCCIIE0BATENbCKON paboTHI
sBasieTcs coop marepuainos ans BPK, unausuayansHoe 3aganve
JOJDKHO cooTBeTcTBOBaTh TeMe BKP. I1pu 3TOoM B O0sbIIMHCTBE
ciryqaeB TeMa BKP momkHa OBITE peabHOI 1 HalpaBiieHa HA pelIeHHe
KOHKDPETHO! MHKCHEPHOW WJIM HayYHOM 3a7a4y 110 NIPEIPUITHIO.

ITpumepHBIit BapraHT COAEPKAHUS OCHOBHOW YaCTH OTYETa 110 HAYIHO-
HCCIIeIOBATENBCKOM padoTe:

1. BeiOop TeMbI UCCIIEIOBAHUS U €€ aKTyaJIbHOCTh

2. O0630p Hay4HOH ¥ NATCHTHOW JIUTEPATYPBI 10 TEME UCCIICJOBAHUS

3. ®opmynmpoBaHue TPOOIEMbI UCCISTOBAHNUS

4. O0ocHOBaHME METOAUKH MOJICTHPOBAHHUS TEINIOMEXaHUIECKOI
CHCTEMBI

5. Opraru3anust MOJIeTMPOBaHMS B mporpamme Simulink

6. OLeHka pe3ynbTaToB UCCIIENOBAHUS

7. IIporHO3 O pa3BUTUH OOBEKTA UCCIEIOBAHUS

3aKirO4eHUe MUIIETCS Ha OCHOBE N3Y4eHHOTo MaTepuana. Conepxut
OTBETHI Ha IIOCTABJICHHBIC BO BBEJICHUH 3a1a4u. Brutouaer Bce
HOJIy4eHHBIC B OCHOBHOI! 4aCTH BBIBOABI. MOXHO BKIIOUHTH OLICHKY
COOCTBEHHOM paboTe U IaTh PEKOMEHIAINH 10 YITyqIICHHIO
JeATENbHOCTH OPTraHU3aLHH.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6l/l.]'leTOB, TECTOB U T.l'l.)

DOK3aMeH M0 JUCHUIIIMHE He IPeIyCMOTPeH

5.4. MeTroauka OLleHKH O0CBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HAP)

Y4eOHBIM IITaHOM OCHOBHOH IpodeccnoHanbHOI 00pa3oBaTeIbHOI MPOrpaMMBI IO HAyYHO-HCCIIEJ0BATENbCKON paboTe
IpexycMaTpUBAeTCs MPOMEXKYTOUHasl aTTecTalys B popme 3auéTa ¢ OleHKOH. 3a4eT ¢ OLEHKOH 3aHOCUTCS B BEJOMOCTH U 3aUETHYIO
KHIKKY 00y4aroIerocs.

3amuTy O0TYeTa 10 HayYHO-HUCCIIE0BATENbCKON paboTe MPOBOAUT PYKOBOANTEND MPAKTHKU OT Kadenprl. B xoze 3amuTer
OLICHUBAIOTCS:

1) oT4eT O Hay4YHO-HCCIEIOBATEIILCKON paboTe;

2) pe3ynbTaThl yCTHOTO oIpoca (codecemoBaHMs) MITH 3alIUTHI B BUJIE IPE3CHTANH C YIETOM OT3BIBA PYKOBOIUTEINS HAYIHO-
HCCIIEIOBATEIBCKOM paboTHI OT Kadenpsl.

B npouecce 3amuTh! 0T4ETa IO HAYYHO-UCCIIEA0BATENbCKON paboTe 00yJaromeMycst MOTYT 3aJaBaThCs BOIIPOCHI Kak
HPaKTHYECKOT0, TAaK M TEOPETUYECKOTO XapaKTepa VIS BBISIBICHHS TIOJHOTHI C)OPMUPOBAHHOCTH Y HETO KOMIIETCHIIMH.

Or1eHKa «OTIIMYHOY» BBICTABIIACTCSA, KOTAa 00YJaIOIIHICS IOJTHOCTHIO BRIMOIHIUI TporpamMmy HUP; o6ygatommiics cioco6ex
IPOJIEMOHCTPUPOBATH IIPAKTHUECKUE YMEHUS U HABBIKU PaOOThI, OCBOCHHBIC UM B COOTBETCTBHH C mporpammoit HUP; y
oOyyatorierocs copMHpPOBaHbI Ha BBLICOKOM YPOBHE BCe KOMIETEHIIUH, TpeaycMoTpeHHble mporpaMmoit HUP; o6yuatomuiics
CTIOCO0EH M3JI0KUTH KITFOUEBBIC OHATHS O SBICHUSX U ITpoIleccax, HabmonaeMsIx Bo Bpemst HUP; oGywatommuiics criocobeH
M3JI0KUTH TEOPETHIECKUE OCHOBBI M 000CHOBATH BEIOOP KOHKPETHOTO METOA AJISI IPOBEACHUS MCCIIENOBAHNS; 00yIatomuiics
MOJATOTOBWII OTUeT O BinoiaHeHur HWP u 3ammrun ero 6e3 3aMedaHuil; OIMMOKH ¥ HETOYHOCTH OTCYTCTBYIOT.

O1eHKa «XOPOII0» BBICTABIISACTCS, KOTAA 00YJaIOIMHCS IeMOHCTPUPYET NPOYHBIC TEOPETHUECKHE 3HAHUS, BIaJeeT
TEPMHHOJIOTHEH, JIeflaeT apryMEHTHPOBAHHBIE BEIBOIBI M 0000IIEHNS, IPUBOINUT IIPUMEPHI, HO TIPH 3TOM JIeTaeT HeCYIIeCTBEHHbIE
OIIHOKH, KOTOPBIE OBICTPO UCIIPABISIET CAMOCTOSTENBHO MIH [IPU He3HAYUTENBHOM KOPPEKIIUH IIPEHOoAaBaTeNIeM.

O1eHKa «yIOBIETBOPUTENBHOY BBICTABIIAETCS, KOTAa 00yYaIOIUiCs IEMOHCTPUPYET HEMTyOOKUE TEOPEeTUIECKHE 3HAHUS,
TpOSIBISIET ¢1a00 chopMHUpPOBaHHBIC HABBIKHM aHAJIH3a SBJICHUH U ITPOIIECCOB, HEJOCTATOYHOE YMEHNE JIeTaTh apryMEHTHPOBaHHBIS
BBI- BOJIBI M IPUBOJIUTE IIPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOAHOE BIIaJICHHE TEPMUHOIOTHEH, TOTHIHOCTBIO
MOCJIEI0BATEIbHOCTBIO M3JI0KEHHS, eflaeT OMUOKH, KOTOPhIe MOXKET HCIPABUTh TOJIIBKO MPU KOPPEKIUHU MPernojaBaTeIeM.
O1eHKa «0 HEeYyIOBJICTBOPHUTEIBHOY BBICTABISACTCS, KOTIA 00yUaIOMUICs IEMOHCTPUPYET HE3HAHNE TEOPETHIECKNX OCHOB
TpenMeTa, He yMeeT JIeflaTh apryMeHTHPOBAaHHbIE BRIBOABI M TPUBOIUTE IIPHMEPHI, HE BIaJICeT TEPMUHOIOTHEH, TPOSBIISIET
OTCYTCTBHE JJOTHYHOCTH U MOCIEI0BATENbHOCTBIO U3JI0KECHUS, AeNaeT OUIMOKH, KOTOPbIE He MOXKET UCIIPABUTH JaXe IIPH
KOPPEKIIMH MpenoaaBaTeneM.

ITpoxoxeHne KOHTPOIBFHOTO MEPONIPUSATHS IT0 CAade 3aUeTa C OLICHKOH CUNTACTCS BBHITIOIHEHHBIM YCIICIITHO, €CIIH IIPH €ro
OIICHWBAHMH TTOJIyIeHa OIIEHKA HEe HIKE «YIOBICTBOPUTEIHHOY.

6. YA EBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENIN 3aryiaBue bubnnoreka UznarensbcTBO, rof, 311. ajpec
JI1.1 | Konokonbues C.H. [IpupoaHbIE SHEPTOHOCUTENU 1 M. K]I JTubpokowm, , 2013,
YTIIEPOIHBIC MaTSPHAIIBI.
CocraB 1 CTpOeHHE.
CoBpeMeHHas Kiaccuukanus.
TexHo0rUM NPOU3BOACTBA U
Jo0BI4a.
JI1.2 | beictpunxkuii I'.®. TemnorexHuka u IOpaiiT, 2019,
SHEProcUIIOBOE 000pyIOBaHKE
MIPOMBILIIEHHBIX
TPEANPUITHN: YICOHHK
JI1.3 | B.II. Koctun Teopus 3xkcriepuMeHTa : oIy, 2013,
YuebHoe nocobue http://biblioclub.ru/index.php?
page=book&id=259219
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3armnasue Bubnnoreka W3narenscTBoO, TOM, 3J1. aapec
JI2.1 | O.I1. iBopsiHMHOBA, OO01mmast Teopust U3MEPEHHUIA: Boponex: Boponexckuii
H.JI. Kneiimenosa, [Mpaktukym : yaeGHOE mocobue rOCYJapCTBEHHBIN
O.A. Opnosuesa, A.H. YHUBEPCUTET MHKEHEPHBIX
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
JIuTBaxk. obopyznoBanus TOC : YuebHOE yHHBepcurerta , 2015,
nocobue http://biblioclub.ru/index.php?
page=book&id=442071
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBHUTEIN 3arnaBue bubimoreka HznatenscTBO, TO, 311, ajpec
JI3.1 | Maxwupuna P.E. Hayuno-uccnenoBarenbckas Hosotpounk 6 HO HUTY
paboTa 1o HampaBJICHUIO MHUCuC, 2020 r.,
13.03.01 - TemnosHepreTUKa U http://elibrary.misis.ru,
TEIJIOTEXHHUKA: METOANICCKHE www.nf.misis.ru
YKa3aHUs

6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»

31 |Hayunas snmexrponnas 6ubmmorexka eLIBRARY https://www.elibrary.ru/

72 |LMS MOODLE http://moodle-nf.misis.ru/

73 | YauBepcurerckas 6udianoreka ONLINE https://biblioclub.ru/

6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust

1.1 Solidworks Education Edition

1.2 |Mathcad 14.0 University Classroom Perpetual
1.3 | Micro-Cap 10 Evaluation
1.4 |Arduino

1.5 |[MATLAB & Simulink

1.6 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.7 |SimInTech
I1.8 |[Scilab

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX

N.1 |http://window.edu.ru/ - emuHOE OKHO JOCTYIIA K 00pa30BaTENBHBIM PECypcaM;

N.2 |http://matlab.exponenta.ru/ - mogpoOHBIE aBTOPCKHE PYKOBOJCTBA IO mpoxykram MathWorks;

n.3 | http://window.edu.ru/window/catalog - ennHO€ OKHO OCTyMa K 00pa30oBaTeIbHBIM PeCcypcam;

.4 |http://teplokot.ru/ - 6onpliiias TeXHUUECKass OMOIMOTEKA MO TEMIOTEXHHUKE;

.5 |http://www.tepen.ru/ - xypHan «TemiosHepreTuxa;

1.6 |http://www.rosteplo.ru/ - nHGOpPMaIMOHHAS CHCTEMA II0 TEIJIOCHAOKECHUIO.
n.7
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasuauenne OcHarenne
123 VYuebnas maboparopus (xommbioTepHEIH | KoMmekr yueOHOM Mebenn Ha 12 MecT ams oOydarommxcs,
KJIacc) Kabuner KypCOBOTO n|12 cranuuoHapHBIX KOMIIBIOTEPOB JUIl CTYIEHTOB, 1
JMIIOMHOTO HPOEKTUPOBAHUS, | CTAlIMOHAPHBII KOMITBIOTEp M Tmpenojasatens (y Bcex

CaMOCTOSTENBHOH paboTHl 00YJAIOIUXCS | BBIXOJ B HHTEPHET), NPOCEKTOp, 3KpaH, KOMMYTaTop, Bed
Kamepa, JOCKa-(QIUIMIapT MarH.-MapKepHas IepeIBIDKHAS,

goctyn x OMOC Vauepcurera MUCHC depe3 mHUHBIHA

kabuaer Ha 1iargopme LMS Canvas u  Moodle,
nuIeH3noHHBle  mporpaMmel MS  Office, MS  Teams,
artusupyc Dr.Web.

8. METOINYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCSA, TPEBOBAHUSA K BHEILIMM BA3AM HHUP

Jn1s1 yCcTIenHOTO BRIOTHEHHSI HAyYHO-HUCCIIeJ0BATENbCKONH paboThl HEOOXO0AUMO:

— 03HAKOMHTBCS CO BCEMU pa3jiellaMi HAaCTOSIIEH TPOrpaMMBbl;

— BBITIOJTHATE pabOTy B COOTBETCTBUH C HHIUBHIYAJIBHBIM 33/IaHHEM, BBIAHHBEIM PYKOBOIHUTEIIEM;

— peryJIipHO NOCEUIATh KOHCYIbTAllUU;

— MCHO/B30BaTh BCE BO3ZMOXHOCTH, IPEICTaBIAEMbIe By30M M0 ITOAOOPY UCTOUYHUKOB (IEKTPOHHBIE OHONMOTEUHBIE CUCTEMBI;

— M3Yy4UTh PEKOMEHYEMYIO JINTEPATYPY, B T.4. IO MeToAMKe BbinoaHeHus HUP;

— MCTOJIb30BaTh MaTePHAITBHO-TEXHUIECKHE BO3MOKHOCTH By3a IS IPOBEACHHS PaOOTHI — CHEIHATH3NPOBAHHBIE Ay AUTOPHH.
OTuer no UTOoraM Hay4YHO-HUCCIIE0BATENbCKON paboTe MPeAoCTaBIsAeTC PYKOBOAUTEIIO IPAKTUKU OT KaeIphl He MO3HEe, YeM 3a
JecAThb IHEH 10 3alUThL

Pe3ynpTaThl HAy9HO-MCCIIEIOBATEIBCKOI Pa0OTHI OICHUBAIOTCS MTOCPEACTBOM ITPOBEICHHUS IPOMEXYTOUYHOH aTTECTAIINH.
HeynosneTBopuTensHbIe pe3yabTaTh IPOMEKYTOYHON aTTECTAIMH IT0 HAYYIHO-HCCIICIOBATEIHCKON PaboTe MITH HEMTPOXOKACHHE




MPOMEXYTOUHOH aTTeCTALUH 0 HAyYHO-UCCIEI0BATENbCKON paboTe MpU OTCYTCTBUH YBAXKUTEIBHBIX IPUUUH HPU3HAIOTCS
aKaJIeMUYECKOM 3a10JKCHHOCTBIO.
Marepualsl 0 HayJHO-HCCIEI0BATENbCKOM paboTe 00ydaromerocs: XpanaTcs Ha Kadeape B yCTaHOBICHHOM ITOPSIIIKE.




