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1. HEJIX OCBOEHUA

1.1

Lenpro Hay4HO-HCCIEnoBaTeNbCKOM paboTs! (HUP)sBiseTcs momydeHne epBUYHBIX YMEHUH U HaBBIKOB HAyYHO-
HCCIE0BATENbCKOMN JIESITeIbHOCTH, CO3/IaHKe YCIOBUH ATl CAMOCTOSITEIbHON Hay4HO-UCCIEN0BATENLCKON PaboTHl,
Pa3BUTHE TBOPYECKUX CHOCOOHOCTEH 00ydaromuxcsl.

1.2 | OcHOBHBIE 3aJaul HAyYHO-UCCIIEI0BATENbCKOM pabOThI BKIIOYAIOT B CEOsI:
1.3 | - yriryGinienne 3HaHMH 00yJarommxcs ¢ 0COOCHHOCTSIMH BBIOPAHHOTO HAIPaBICHHS HOATOTOBKU M Oy IyIIEro mpoQuis
paboThr;
1.4 | - ob6yueHue (hopMyTHPOBAHHIO 33/1a4 UCCIEAOBAHUN U pa3pabOTKe THIIOTE3HI;
1.5 | - mpoBeeHUE TEOPETUIECKHUX M SKCTIEPUMEHTAIBHBIX UCCIICIOBAHHUM, a TAKKE BBIIIOIHEHNE BEIYUCIUTEIBHBIX
9KCIICPHMEHTOB;
1.6 | - mOCTpOCHNE MaTEMAaTHIECKUX MOJIENeH 00 BEKTOB MCCIICIOBaHUI,
1.7 | - ocBoeHHE METOIUK HAYYHOTO TBOPYECTBA;
1.8 | - momy4eHne HaBBIKOB IIPOBEICHNS HAYYHBIX NCCIECIOBAaHUH B KOJIICKTHBE;
1.9 | - pa3BUTHE TBOPYECKOTO MBILUIEHUS U CAMOCTOSATEIBHOCTH.
2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI
Bnox OIT: B2.B
2.1 TpebGoBanus K npenBa]PnTenbﬂoﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 |VCTOYHHKHU U CUCTEMBI TETJIOCHAOKEHUS
2.1.2  |KoTenbHbIE yCTAaHOBKH U MapOreHEPaTOPhI
2.1.3 |HerpamunuoHHbIe U BO30OHOBISIEMbIE HICTOUHUKH SHEPTUU
2.1.4  |I[Ipou3BOICTBEHHAs MPAKTHKA MO MOIYYECHHUIO MPO(ECCHOHANBHBIX YMEHUH U OMbITa TPO(PECCHOHAILHON AESATEIEHOCTH
2.1.5 |Pemenne npukIagHBIX 33/1a4 ¢ uctonszoBanneM MATLAB
2.1.6 | TemmomaccooOMeHHOE 00OPYXOBAHUE TIPEAIPHATHH
2.1.7  |[IpupomooxpaHHBIE TEXHOJOTUH HA 0OBEKTaX TETJIOIHEPTETUKU
2.1.8 | IIpoeKTHBIH TOAX0/1 B TEXHUKE
2.1.9 |HaueprarenbHas reoMeTpus 1 HHXXEHEPHAs rpaduka
2.1.10 |IlpuknagHas MeXaHHUKa
2.1.11 | YueOHas mpaKTHKa MO ITOJyYSHUIO EPBUYHBIX ITPOPECCHOHANBHBIX YMEHUH
2.1.12 | WudopmaTHKa
2.1.13 | Counonorus
2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCUHMIJIMHBI (MOIYJIs1) HEOOX0UMO KaK

npeamecTByroiiee:

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

OIIK-1: Cnoco0eH NOHNMATHL IPUHIUIIBI PA00THI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOIHIl M HCII0Jb30BAThL HX I
pelieHHs 3a1a4 NPO(ecCHOHATBHOI JesiTeJbHOCTH, Pa3padaThIBaTh AJTOPHTMbI H KOMIIBIOTEPHbIE IPOrPAMMBI,
NMPUTO/IHBIE ISl NPAKTHYECKOr0 IPMMEHEHHUs!, OCYHIeCTBIATH MOUCK, 00padoTKy M aHAJIU3 HH(pOPMAHMH U3 PAa3THYHBIX
HCTOYHHUKOB

3HaTb:

OIIK-1-31 ocHOBHBIE apaMeTPbl HAISKHOTO (QYHKIIMOHUPOBAHUS TEINIOMEXaHUIECKUX CHCTEM

IIK-2: Cnioco0eH NpoBOANTbL HaYYHbIe HCCIEJOBAHUS B 00JIACTH TENJIOIHEPIeTHKHU U TeIJIOTeXHUKHU

3HaTh:

TIK-2-31 ocHOBHBIE TapaMeTPhl HAZEKHOTO (PYHKIIMOHUPOBAHUS TETIIOMEXaHUUECKHX CHCTEM

IIK-1: Cioco6eH mMpoeKTHPOBATH M KOHCTPYHPOBATH KOTEJIbHBIE, IEeHTPAJIbHBIE TENJIOBbIE H MaJble TeJIONEeHTPaIH, a
TaK:Ke TeNJIOBbIE CETH € UCMOIb30BAHNEM HU(POBBIX TEXHOJIOTHA

3HaTh:

ITK-1-31 croco0sr IMPOCKTUPOBAHHUSA 00BEKTOB TCILIOOHEPI€TUKH C IPUMEHCHUEM COBPEMEHHBIX CUCTEM aBTOMATU3UPOBAHHOT'O
IMPOCKTUPOBAHUA

YK-3: Cnocoden 3¢pekTHBHO 00MeHUBATHCSI HH(OpMAaIUeil, HaesAMH, TPo0JieMaMH U pellleHUAMH ¢ HHXKEeHEPHbIM
€000111eCTBOM H 00LIECTBOM B 11€JI0M, OCYIIECTBJISATH COIHAJbHOE B3aHMO/IeliCTBHE U PeaTH30BbIBATh CBOIO POJIL B

KOMaH/I¢

3HaTh:




YK-3-31 meToms! opranuzaiy paboTsl B KOMaHe

IIK-1: Cnocoben NMPOEKTHPOBATH U KOHCTPYMPOBATH KOTEJbHbIC, HEHTPAJBbHbIC TEIIJIOBbIEC H MaJibl€ TEIVIOLEHTPAJIHA, a
TAKKE TENJIOBbIC CETH ¢ HCITOJIb30BAHUEM Hl/l(l)pOBLIX TeXHOJIOTHH

YMmerb:

TIK-1-Y1 BBIMOTHATH MPOEKTHYIO U pabouyI0 JOKYMEHTAIMIO [0 OTAEIBHBIM Y3JIaM U 3JIeMEHTaM TeIJIOPHEPTreTUKY Ha OCHOBaHUU
3a/I1aHUs] PYKOBOJAUTEIS

OIIK-1: CriocodeH MOHUMATH NPUHIMIIBI PA0OTHI COBPEeMEHHBIX HHPOPMANMOHHBIX TEXHOJIOTHIi 1 UCNOJIb30BaTh UX IS
pelueHust 3a1a4 npogeccuoHAIbLHOI TeATeTLHOCTH, Pa3padaThiBaTh AJITOPUTMBI 1 KOMIbIOTEPHbIE IPOTPAMMBI,
MPUTOHbIE A5 MPAKTHYECKOT0 MPUMEeHEeHHs, OCYLECTBJIATDH MOUCK, 00PaAdOTKY U aHAJIU3 HH(OPMAILUH U3 PA3JIHYHBIX
HCTOYHHKOB

YMmerb:

OIIK-1-Y1 ocymecTBIATh HOUCK HHPOPMAIIUHU B 00JIACTU TEIIOPHEPTeTHKU C IPUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHH

IK-2: Cnoco6en NMPOBOJAUTH HAYYHBIEC HCC/ICI0OBAHUA B odacTn TEMJIOOHEPIeTUKHU U TENIJIOTEXHUKH

YMmerb:

ITK-2-Y1 MozmenupoBaTh aBapHifHBIC CHTYalNH B TIEPEXOTHBIX PEKUMaX PabOTHI

YK-3: CnocobeH 3¢ pexTBHO 00MEHHBATHLCA HHPOPMaLUeil, HIessMHU, NIP0o01eMaMHU H PeIICHUSIMHU ¢ HHKEHEPHbIM
€00061eCTBOM H 00IIECTBOM B 11€JI0M, OCYIIIECTBJISATH COMAILHOE B3aHMO/IeliCTBHE U PeaJIH30BbIBATH CBOIO POJIb B
KOMaH[e

YMmerb:

YK-3-Y1 o6MeHuBaThCa HAyYHO-TEXHUUECKOM HHPOPMAaLIUE, NIEsIMHA C HHXEHEPHBIM COOOLIECTBOM

MK-2: Cnioco6eH NpoBOAUTH HAYYHbIE HCCJIETOBAHNS B 00J1aCTH TENJIODHEPTETHKHU U TEMJIOTEXHUKH

Baanernb:

[IK-2-B1 HOpMaTHBHO-TEXHUYIECKON TOKYMEHTAITHEH TpH 000CHOBAHUY IPOEKTHBIX PEIICHIH

YK-3: CniocodeH 3¢ pekTUBHO 00MeHNBAThCS MHGOpManueii, uaessMu, NpodJeMaMH U PellIecHUSIMU ¢ HHKEHEPHbIM
€0001eCTBOM H 00IIECTBOM B 11€JI0M, OCYIIIECTBJIATH COIMAILHOE B3aHMO/IeliCTBHE U PeaJIH30BbIBATh CBOIO POJIb B
KOMaH[e

Baaaernb:

VK-3-B1 criocobamu oOMeHa HayuyHOH HHDOpMAaIiei

OIIK-1: CriocodeH NOHUMATh NPUHIMIIBI PA00THI COBPeMEHHBIX HHGOPMALMOHHBIX TEXHOJIOTHIl 1 UCNOJIb30BATh UX IJIs
peleHus 32124 NPOo(ecCHOHAIBHOM 1esiTeJIbHOCTH, Pa3padaThiBATh AJrOPUTMbI M KOMIIBIOTEPHBbIE IPOIPAMMBI,
NMPUToHbIE A5 NPAKTHYECKOT0 IPUMeHEHHs, OCYLECTBJIATDH MOUCK, 00PaAdOTKY U aHAJIU3 HH(POPMALUH U3 PA3JIHYHBIX
HCTOYHHKOB

Baangern:

OIIK-1-B1 meroaukoii mpoBeAeHNs aHAIM3a MO pe3yIbTaTaM Hay4HO-UCCIIEI0BATENbCKOM S TEIbHOCTH

IIK-1: Cnocoben NPOCKTHUPOBATH H KOHCTPYUPOBATH KOTECJIbHBbIC, HECHTPAJBbHBIC TCIJIOBbIC U MaJIbI€ TCIJIONECHTPAJIH, a
TaK>XKe TeNJI0BbIC CETH ¢ HCITOJIB30BAHUEM Hl/l(l)pOBLIX TEeXHOJIOT Ui

Baagernb:

IIK-1-B1 METOJAUKOU BBIMIOJTHEHUS KOMIIOHOBKA U pa36I/IBKI/I qepremeﬁ JJIs BBITTIOJIHCHU S OTACIBHBIX Y3JI0B U 9JICMCHTOB
TCIINIOMECXaHUYCCKOTO 060pyZ[OBaHI/I${

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanue pasgenos | Cemecrp | Yacos | @®opmupyemblie | Jlurepatypa | Ilpumeuanue KM BeimoJsn
3aHATHS H TeM /BUJ1 3aHsITHS/ / Kypc HHANKATOPbI H 1. sieMble
KOMIeTeHIu i pecypcesl padoTsI
Pazgen 1.
ITocTaHoBOYHBII 3TAN
1.1 dopmynrupoBaHue 5 4 TIK-1-31 TIK-1- JI1.1 J11.2 KM1 P1
poOIEMBI U TEMbI V1I1K-1-B1 | JI1.3J12.2J13.
uccnenosanus /Cp/ YK-3-31 YK-3- 2
V1 VK-3-Bl1 0193233
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 ITIK-
2-31 TIK-2-V1
[IK-2-B1




1.2 CoBpeMHHbIE HAaIIPaBJICHUS IK-1-31 TIK-1- JI3.2 KMI1 P1
B HAyYHBIX MCCIIC/IOBaHUS B V1 IIK-1-B1 215253
obmactu VYK-3-31 YK-3-
anexTpoTexauku /Cp/ V1 VK-3-Bl
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 IIK-
2-31 TIK-2-Y1
IK-2-B1
1.3 [TocTaHoBKa 1enu U 3324 IK-1-31 IIK-1- | JI1.1 JI1.2 KM1 P1
Hay4HO- V1IIK-1-B1 JI1.3J12.2J13.
HCCIIE0BaTENbCKOM VYK-3-31 YVK-3- 2
pabotsl /Cp/ V1 YK-3-Bl 215233
OIIK-1-31
OIIK-1-¥1
OIIK-1-B1 IIK-
2-31 [1IK-2-Y1
ITK-2-B1
1.4 [Momyuenne MK-1-31 TIK-1- | JI1.1 JI1.2 KM1 P1
MHIUBUAYAIBHOTO V1 IIK-1-B1 JI1.3J12.2J13.
3amanus /Cp/ YK-3-31 YK-3- 2
V1 YK-3-Bl 3132 33
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 ITK-
2-31 TIK-2-Y1
ITK-2-B1
Pa3gen 2. O630p
2.1 [Mon6op UCTOYHHUKOB T1K-1-31 IIK-1- JI1.1 J11.2 KM1 P1
(HAYYHBIX, IEPUOUIECKUAX V1 IIK-1-Bl JI1.3J12.2J13.
W JIp.) TIO TeMe VYK-3-31 YK-3- 2
uccuenosanus /Cp/ Y1 VYK-3-Bl 013233
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
2-31 TIK-2-Y1
ITK-2-B1
2.2 Uzyyenne meTon0B IK-1-31 TIK-1- | JI1.1 JI1.2 KM1 P1
WCCIIEIOBAHUS U V1 IIK-1-B1 JI1.3J12.2J13.
[IPOBEICHUS YK-3-31 YVK-3- 2
AKCIIEPUMEHTAIIbHBIX V1 VK-3-Bl 513233
pa6ot /Cp/ OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 IIK-
2-31 [1IK-2-Y1
ITK-2-B1
2.3 Br160op nporpamMmmHOro MK-1-31 TIK-1- | JI1.1 J11.2 KM1 P1
obecrieueHus st V1 IIK-1-B1 JI1.3J12.2J13.
00pabOTKH Pe3yJIbTaTOB YK-3-31 YK-3- 2
skcriepumMenTa /Cp/ VY1 VK-3-Bl 3132 33
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 IIK-
2-31 TIK-2-V1
ITK-2-B1

Paznen 3.
IKCcnepUMeHTAJbHBIIH
Tan




3.1 VYuactue B 5 10 | IIK-1-31 TIK-1- | JI1.1J11.2 KM1 P1
HCCIIeI0BATENbCKUX V1IIK-1-Bl JI1.3J12.2J13.
paboTax Ha 00bEKTaX VYK-3-31 YK-3- 2
JIIEKTPOSHEPTETUKH B V1 VYK-3-Bl 013233
KayecTBe uJieHa OIIK-1-31
rpymsl /Cp/ OIIK-1-¥1
OIIK-1-B1 IIK-
2-31 TIK-2-Y1
IK-2-B1
32 Yyactue B UCTIBITAHUSX 5 6 IK-1-31 IIK-1- | JI1.1 JI1.2 KM1 P1
3NEKTPUIECKOTO V1 IIK-1-B1 JI1.3J12.2J13.
obopynosanus /Cp/ VYK-3-31 YVK-3- 2
V1 VK-3-Bl 213233
OIIK-1-31
OIIK-1-¥1
OIIK-1-B1 IIK-
2-31 [1IK-2-Y1
ITK-2-B1
Pasnea 4. OTyeTHbIH 3TAN
4.1 O6paboTka 1 aHammM3 5 12 | [IK-1-31 [IK-1- | JI1.1 JI1.2 KM1 P1
(hakTHaeckoro V11IIK-1-B1 JI1.3712.1
Mmarepuana /Cp/ YK-3-31 YK-3- J12.2J13.2
V1 YK-3-Bl 3132 33
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 ITK-
2-31 IIK-2-V1
ITK-2-B1
4.2 [ToaroroBka oTyera: 5 9 MK-1-31 IIK-1- | JI1.1 JI1.2 KM1 P1
aHaUTHYecKas 00paboTka V1I1IK-1-B1 | JI1.3J12.2J13.
coOpaHHOTO MaTepHana JJis YK-3-31 YK-3- 2
BBITIOJTHEHHS OTYETA O V1 YK-3-Bl 212233
Hay4YHO- OIIK-1-31
HCCIIeIOBATENILCKOM OIIK-1-Y1
pabote /Cp/ OIIK-1-B1 IIK-
2-31 TIK-2-Y1
ITK-2-B1
Pa3gen S. IloaroroBka k
KOHTPOJbHBIM
MEPONPUSITHSM U
BBINOJIHSIEMBIM padoTam
5.1 O06beM yacoB 5 9 YK-3-31 YK-3-| JI1.1JI1.2 KM1
CaMOCTOSTEIEHOW PadOTHI V1 YK-3-Bl JI1.3
Ha moaroToBKy k KM /Cp/ OIIK-1-31 212233
OIIK-1-Y1
OIIK-1-B1 IIK-
1-31 IK-1-Y1
[IK-1-B1 IIK-2
-31 [IK-2-V1
ITK-2-B1
52 O0neM gacoB 5 36 | YK-3-31 YK-3- | JI1.1JI1.2 P1
CaMOCTOSITEIbHOM paboThI Y1 VYK-3-Bl JI1.3J12.1
Ha moaAroToBky k BP /Cp/ OIIK-1-31 JI2.2713.1
OIIK-1-¥1 JI3.2
OIIK-1-BI1 TIK-| 212233
1-31 IIK-1-Y1
ITK-1-B1 I1IK-2
-31 [IK-2-VY1
ITK-2-B1

5. POHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI [JIs1

CaMOCTOSITeILHON MOATOTOBKH




Kon KM KM1

KonTpoJubHoe Bompocs! k 3a4eTy ¢ OLICHKOI

MeponpusiTue

IIpoBepsiembie OIIK-1-31;I1K-2-31;YK-3-31;I1K-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
KOMIIETEHLIUI

P1 Otuer o HUP OIIK-1-Y1;0IIK-1- |3agaHue Ha HayYHO-HCCIIENOBATEIBCKYIO PAOOTY BBIIAECTCS

BL;IIK-2-Y ;IIK-2- | pykoBOOUTENEM MPAKTHKA OT Kadelpbl U COCTOUT M3 ABYX YaCTEH:
B1;VK-3-V1;VK-3- |Teopernueckoe 3a/laHue U MPAKTHUECKOE 3a/IaHNUE .
B1;IIK-1-VI;IIK-1- | B TeopeTuyeckyto 4acTh BXOIAT CIEAYIOIINE BOIIPOCHL:

B1 - BBIOOD TEMBI UCCIIEIOBAHMS U €€ aKTYallbHOCTb;

- INTEPaTypHO-KPUTHIECKHI 0030p IO TEME MCCIICTOBAHYS,

- popmynmpoBaHHe TPOOIEMBI UCCISIOBAHUS;

- MOJIETMPOBaHUE B HAYYHBIX HCCIECAOBAHMSIX;




- 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, 4TO OJHOM U3 3a/1a4 HAYYHO-UCCIIEA0BATENbCKON
paboTs! siBisieTcs c6op marepuainos ans BPK, nunausuayansHoe
3aJjaHue J0JDKHO cooTBeTcTBOBaTh TeMe BKP. Ilpu sTom B
OonpmmHCTBe cirydaeB TeMa BKP nomkHa OBITE peansHOI 1
HaIpaBJieHa Ha PELLICHUE KOHKPETHOW UH)KEHEPHOH UM HAy4HOI
3a71a44 10 MPEANPUATHIO.

IIpuMepHBIi BapuaHT COJEpKAHUS OCHOBHOM 4acTU OTYETa 110 Hay4HO-
UccIIe0BaTeNbCKoi pabore:

1. BeIOop TEMBI HCClleJOBaHUS U €€ aKTYallbHOCTb

2. O630p Hay4HO! ¥ MATEHTHOH JINTEPATYPHI IO TEME UCCICAOBAHUS

3. ®opmynupoBaHHe MPOOIEMBI HCCIICAOBAHNS

4. ObocHOBaHHME METOAUKU MOJETHPOBAHUS TEINIOMEXaHUIECKOI
CHCTEMEI

5. Opraru3anus MOJEITHPOBaHUs B porpamme Simulink

6. OneHka pe3yabTaToB UCCIEA0BAHMS

7. IIporao3 o pa3BUTHH 00BEKTA UCCICIOBAHUS

3aKiIroueHue MUIIeTCS Ha OCHOBE U3y4eHHOro MaTepuana. ComepKuT
OTBETHI Ha IIOCTABJICHHBIEC BO BBEJICHUH 3a1a4u. Brutouaer Bce
TIOJTyYCHHBIC B OCHOBHOHN YacTH BEIBOJIBL. MOYKHO BKITFOUUTH OILICHKY
cOOCTBEHHOM paboTe U AaTh PEKOMEHJANH 0 YIydIICHHIO
JeATENEHOCTH OpraHu3alHu.




5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMEH 10 JAUCHUIIIIMHC HEC IMPEAYCMOTPCH

5.4. MeToauka oLleHKH OCBOEHHsl JUCHMILUINHBI (Moay.s, npakTuxku. HUP)

V4eOHBIM IUTAHOM OCHOBHOW IPO(hecCHOHATBHOM 00pa30BaTeIbHOM IPOrpaMMBI I10 HAYYHO-HCCIEIOBATEIBCKOM padoTe
MpeayCcMaTPUBACTCS MPOMEKYTOUHAS aTTecTanus B popmMe 3auéTa ¢ OIEHKON. 3a4eT ¢ OIEHKOM 3aHOCUTCS B BEJIOMOCTh H
3a4eTHYI0 KHUKKY 00YyYaromerocs.

3amuTy 0TYeTa 0 HayYHO-UCCIICIOBATENbECKON paboTe MPOBOIUT PYKOBOAUTENb MPAKTHKU OT Kadenphl. B xoze 3amuTe
OLICHUBAIOTCS:

1) oT4eT MO HAYYHO-HUCCIIEAOBATEILCKON padoTe;

2) pe3ynbTaThl YCTHOTO omnpoca (codeceoBaHMs) WU 3alUThI B BUAE NPE3EHTALUH C YYETOM OT3bIBa PYKOBOAMTEINS HAYYHO-
HCCIIEIOBATEIBCKON paboTHI OT Kadeapsl.

B npomecce 3amuTh 0T9ETA IO HAYYHO-HUCCIIE0BATENBCKON paboTe 00ydaromeMycst MOTYT 3a1aBaThCs BOIIPOCHI KakK
MPAaKTUYECKOTO, TAK U TEOPETHUECKOTO XapaKTepa AJs BBISBICHHS MOTHOTH COPMHUPOBAHHOCTH Y HETO KOMITETESHITUH.
OI1leHKa «OTIIMYHOY BBICTABIIACTCS, KOTIa 00YYaIOIIUICS MTOJTHOCTHIO BRINONHII TporpamMmy HUP; obyuaromuiicst cioco6eH
MPOJIEMOHCTPUPOBATH ITPAKTHUECKHE YMEHHUS W HaBBIKM pabOTHI, OCBOSHHBIE UM B COOTBETCTBHH C Iporpammoit HUP; y
oOyuatorerocs c(opMIPOBaHBI Ha BEICOKOM yPOBHE BCe KOMIETEHIINH, IPeAycMOTpeHHbIe nporpammoit HUP; o6yuaromuiics
crocoOeH U3JI0KUTh KIIIOUEBbIE MOHATHSA O SBJICHUSX U Mpoleccax, HabmaronaeMbIx Bo BpeMs: HUP; oby4atomuiicst cmocobex
U3JI0KUTH TCOPETHIECKHE OCHOBBI M 000CHOBATH BHIOOP KOHKPETHOTO METOA JJIsI IPOBEACHUS MCCIIETOBAHI; 00yIatomuiics
MOJITOTOBMII OTUET O BhimoaHeHur HUP u 3ammrrn ero 6e3 3amedanunii; ONMMOKH ¥ HETOYHOCTH OTCYTCTBYIOT.

O11eHKa «XOPOLIO» BBICTABISIETCS, KOTJa 00YYaIOIIMICS IEMOHCTPUPYET NPOYHBIE TEOPETHUECKHUE 3HAHMUS, BIIAICET
TEPMHHOJIOTHEH, IeNlaeT apryMEHTHPOBAHHBIC BEIBOIBI M 0000IICHNS, IPUBOIMUT IIPHUMEPHI, HO IPH ITOM JITaeT HECYIIeCTBCHHbIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABISIET CAMOCTOSTEIEHO MITH ITPH He3HAYUTENFHOM KOPPEKIIUH ITPEIogaBaTelIeM.

Or1eHKa «yIOBIETBOPHUTEILHOY BBICTABIIACTCS, KOTAA 00YJAIOIIUICS JEMOHCTPUPYET HENITyOOKIE TEOPETHIECKIE 3HAHNS,
nposBisgeT cnado chopMUpPOBaHHBIE HABBIKM aHAIN3A SIBICHHUI U MPOLIECCOB, HEAOCTATOYHOE YMEHHE JI€IaTh apIyMEHTHPOBAHHBIE
BBI- BOJIBI M TPUBOJIUTE IIPUMEPHI, TOKA3bIBACT HE TOCTATOYHO CBOOOIHOE BIIAJICHUE TEPMUHOJIOTHEH, TOTHIHOCTHIO U
TIOCJIEIOBATEIIFHOCTEIO M3JI0KEHHS, JIe/IaeT OMNOKH, KOTOPBIE MOKET MCIPABUTH TOJIBKO MPH KOPPEKIUHN MPENoaBaTesIeM.
O1eHKa «0 HEYJOBIETBOPUTEIHLHOY» BBHICTABISIETCS, KOTIa 00YYaIOLIHIACS JEMOHCTPUPYET HE3HAHNE TEOPETUIECKUX OCHOB
npeaMeTa, He yMeeT JieNlaTh apryMEHTUPOBaHHbIE BHIBOIBI M IPUBOAUTE PUMEDDI, HE BIaI€CT TEPMUHOIOTHEH, IPOSIBIIsIET
OTCYTCTBHE JIOTHYHOCTH U TTOCIIEIOBATEIEHOCTHIO H3IIOKEHNU, AeNaeT OMINOKH, KOTOPEIE He MOXKET UCTIPAaBUTh JaXe IIPH
KOPPEKIIMHU IIPEHoaaBaTeIeM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPHUATHS MO CAaye 3a4eTa C OL[EHKOM CUMTAETCs BHIIOJHEHHBIM YCIIEIIHO, €CIIH MIPU €ro
OLICHUBAHUU MOJIy4€Ha OLIEHKA HE HIKE «YJOBIETBOPUTEILHOY.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas Jiureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3arnasue bubaunoreka W3narenscTBo, 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,
SHEPrOCHIIOBOE 000pyI0BaHNE
MPOMBIIIICHHBIX
NpeNNpUATHIL: yIeOHHUK
JI1.3 | B.II. Koctun Teopwus sxkcriepuMeHTa : ory, 2013,
Y4ebHoe mocobue http://biblioclub.ru/index.php?
page=book&id=259219
6.1.2. lono/THUTeILHAS JINTepaTypa
ABTOpBI, COCTaBUTENIN 3arynaBue bubnuoreka WznarenscTBO, rof, 311. ajapec
JI2.1 | O.I1. iBopsiHUHOBA, OO61as Teopust U3MEPEHUH: Bopounex: Boponexckuii
H.JI. Kneiimenosa, [Mpaktuky™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,
TEIUIOTEXHHUKA: METOINYECKUE www.nf.misis.ru
YKa3aHUs
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEpHET»
D1 |Hayunas snextponnas oubmuorexka eLIBRARY https://www.elibrary.ru/
12 | LMS Canvas https://Ims.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
I1.5 |MATLAB & Simulink
I1.6 | Microsoft Office Standart 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.




