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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 HICTOYHUKH U CHCTEMBI TEIIJIOCHA0KEHUS

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 | Coumoiorus

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCUHMIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeaniecTByIee:

OIIK-1: CnocofeH NOHMMAThL NPUHIUILI PA00THI COBPeMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIi M HCI0JIL30BATh UX IS
peuenns 3a1a4 npogeccHoHaIbHOM 1eATeIbHOCTH, pa3padaThIBATh AJITOPUTMBI M KOMIIBbIOTEPHBIE IPOrPAMMABI,
NMPUTOIHBIE VTSI MPAKTHYECKOT0 MPUMeHEHHs, OCYHIeCTBIATH MOMCK, 00PadOTKY H aHAJIN3 HH(pOPMAHH U3 PAa3TNIHBIX
HCTOYHHKOB

3HarTb:

OIIK-1-31 ocHOBHBIE MapaMeTPhl HAISKHOTO (HYHKIIMOHUPOBAHUS TEINIOMEXaHUIECKUX CHCTEM

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

3HaTh:

ITK-2-31 ocHOBHBIE TapaMeTphl HAEKHOTO (DYHKIIMOHUPOBAHUS TEILIOMEXaHUUECKUX CHCTEM

IIK-1: Cioco6eH mMpoeKTHPOBATH H KOHCTPYHPOBATH KOTEJIbHBIE, IEeHTPAJIbHBIE TENJIOBbIE M MaJble TeNJIONEeHTPaIH, a
TaK:Ke TeNJIOBbIE CETH ¢ UCNOIb30BAHNEM HU(POBBIX TEXHOJIOTH A

3HaTb:

ITK-1-31 crocoOsr MMPOCKTUPOBAHUA 00BEKTOB TCIUIOOHCPICTUKH C IPUMEHCHUEM COBPEMCHHBIX CUCTEM aBTOMATHU3UPOBAHHOT'O
TMIPOCKTUPOBAHUA

YK-3: Cniocoden 3¢ dpexTHBHO 00MEeHMBATHLCA HHPOPMaLueii, HaessMHU, NIPo0d1eMaMH 1 PellIeHUsIMHU ¢ MHKEeHePHbIM
€000111eCTBOM H 00LIeCTBOM B 11€JI0M, OCYIIeCTBJIAThL COLMAJIbHOE B3aMO/ielicTBHe U PeaTn30BbIBATh CBOIO POJIb B KOMaH/Ie

3HaTb:

YK-3-31 MeToms! opranu3aiiy paboTsl B KOMaHE




IIK-1: Cnioco0eH NpoeKTUPOBATh H KOHCTPYHMPOBATH KOTE/IbHbIE, ICHTPAJIbHbIC TEIUIOBbIC H MaJIble TEIIOLEHTPAJIH, 2
TaKKe TeIJI0BbIE CeTH ¢ UCNO0/1b30BaHUEeM HH(PPOBLIX TEXHOIOTHii

YMmerb:

[1K-1-Y'1 BEINONHATH MPOEKTHYIO U paboUyI0 JOKYMEHTAIMIO M0 OTAENBHBIM y3JIaM U 3JIEMEHTaM TEeIJIOPHEPTeTHKN HAa OCHOBAHUH
3aJaHusl PyKOBOUTEINS

OIIK-1: Cnoco0eH NOHMMAThL NPUHIUILI PA00THI COBPeMeHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIi M HCI0JIL30BAThH UX IS
pellenns 3a1a4 npogeccHoHAIbHOM 1eATeIbHOCTH, pa3padaTbIBaTh AJITOPUTMBI M KOMIBIOTEPHbIE IPOTPAMMABI,
NPUTO/IHBIE [UISI MPAKTHYECKOT0 MPUMeHEHHs, OCYIIeCTBIATH MOMCK, 00PadOTKY H aHAJIN3 HH(pOPMAHH U3 PAa3TMIHBIX
HCTOYHHKOB

Ymern:

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

IIK-2: Cnioco0eH NpoBOANThL HaYYHbIe HCCIEJOBAHUS B 00JIACTH TEIJIOIHEPIeTHKHU U TEeIJIOTeXHUKHU

YMmerb:

[IK-2-Y'1 MozenupoBaTh aBapuilHbIC CUTYalUH B TIEPEXOIHBIX PEKUMAX PaOOTHI

YK-3: Cnocoben 3¢ pexTuBHO 00MeHUBATHCA HHpOPMAaneii, HaesiMi, IP06JIeMaMu U PellIeHUsIMU ¢ HH:KEHePHbIM
€0001IIeCTBOM H 00LIECTBOM B 11€JI0M, OCYIIIECTBJISITh COIMAJbHOE B3aNMO/IeliCTBHE U PeaTn30BbIBATH CBOIO POJIb B KOMaH/Ie

Ymern:

YK-3-V1 00OMeHUBAThCS HAYIHO-TEXHUICCKOW MHPOPMAITUCH, HIISSIMH C HHXCHEPHBIM COOOIIIECTBOM

IIK-2: Cnioco0eH nNpoBOANThL HaYYHbIe HCCIEJOBAHUS B 00JIACTH TENJIO3HEPIreTHKHU U TeIJIOTeXHUKHU

Baagern:

[IK-2-B1 HOpMaTHBHO-TEXHUYECKOHN JOKyMEHTAIMeH pH 000CHOBAaHUH MPOEKTHBIX peIICHUN

YK-3: CnocodeH 3¢ pekTHBHO 00MEeHUBATHCS HH(OPMAIIUEi, HAEeAMH, IPO0JIeMaMH 1 PellIeHUAMH ¢ HHXKEHEPHBIM
€000IIIeCTBOM M 00IIECTBOM B 11€JIOM, OCYIIIECTBJISITH COIMAJIbHOE B3aNMO/IeliCTBHE H PeaTN30BhIBATH CBOIO POJIb B KOMaH/Ie

Baaaernb:

VYK-3-B1 cniocobamu oOMeHa Hay4qHO# HH(popMarmeit

OIIK-1: CriocodeH NOHUMATh NPUHIMIIBI PA0OTHI COBPeMEHHBIX HHGOPMALMOHHBIX TEXHOJIOTHIl 1 UCNOJIb30BaTh UX IJIs
peLieHus 32124 NIPogeccHOHAIBLHOI JeATeIbHOCTH, Pa3padaTbiBaTh AJITOPHTMbI H KOMIILIOTEPHbIE IPOIPAMMABI,
MPUTOIHBIE ISl MPAKTHYECKOT0 MPUMEHEHHs], OCYHIeCTBJIATH MOUCK, 00Pad0TKY M aHAJIU3 WH(POPMAIHH U3 PA3TNIHBIX
HCTOYHHKOB

Baagern:

OIIK-1-B1 meroaukoii mpoBeAeHNs aHAIM3a MO pe3yIbTaTaM Hay4HO-UCCIIEI0BATEIbCKOM ESITEIbHOCTH

IIK-1: Cnoco6en NMPOCKTHPOBATH H KOHCTPYUPOBATH KOTECJIbHBbIC, HEHTPAJbHBLIC TECIJIOBbIC U MaJIbI€ TECNJIOUNECHTPAJIH, a
TaKXKe TEeNJI0BbIC CETH ¢ HCITOJIB30BAHUEM IIl/l(l)pOBLIX TEeXHOJIOT U

Baaaernb:

IIK-1-B1 METOJAUKOU BBITIOJTHEHUS KOMIIOHOBKA U paSGI/IBKI/I qepTexceﬁ AJIs BBITIOJTHCHU A OTACIBHBIX Y3JIOB U 2JICMCHTOB
TCIINIOMECXaHUYCCKOTO 060pyZ[OBaHI/I${

4. CTPYKTYPA U COJAEPKAHUE

Kon HaumenoBanue pasgenos | Cemectp | Yacos | @®opmupyemblie | Jlutepatypa | Ilpumeuanue KM Brinoan
3aHATHS U TeM /BUJ 3aHATHS/ / Kypc MHAUKATOPbI H 1. sieMble
KOMIIETCHIN I pecypcesl padoThI
Pazgen 1.
IMocTanoBoYHBIN 3TAN
1.1 dopMynupoBaHue 5 10 [K-1-31 IIK-1- | JI1.1 J11.2 KM1 P1
poOIEMBI U TEMbI V1I1K-1-B1 | JI1.3J12.2J13.
uccnenoanus /Cp/ YK-3-31 YK-3- 1
V1 YK-3-Bl 213233
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
2-31 TIK-2-V1
[1K-2-Bl1




1.2

CoBpeMHHbIE HAaIIPaBJICHUS
B HayYHBIX UCCIICIOBAHMUS B
obmacTn

anexTpoTexHuku /Cp/

IK-1-31 TIK-1-
V1IIK-1-B1
VK-3-31 VK-3-
V1 VK-3-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
2-31 TIK-2-V1
I1K-2-B1

J3.1
0103233

KM1

P1

13

ITocTaHoBKa LI€NIM U 3a7a4
Hay‘{HO-PICCJIeIIOBaTCJIBCKOfI

pabotsr /Cp/

10

MK-1-31 TIK-1-
V1IIK-1-Bl
YK-3-31 VK-3-
¥1VYK-3-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
2-31 [IK-2-V1
I1K-2-Bl1

J1.1J11.2

JI1.3J12.2J13.

1
0103233

KM1

Pl

1.4

Iomyuenue
WHIUBHYAIBHOTO
3amanus /Cp/

10

IK-1-31 TIK-1-
V1IIK-1-Bl
VK-3-31 VK-3-
V1 VK-3-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
2-31 [IK-2-Y1
I1K-2-B1

JI1.1J11.2

JI1.3J12.2J13.

1
5105253

KM1

P1

Pa3gen 2. O630p

2.1

[Mon6op UCTOYHHUKOB
(Hay4YHBIX, IEPHOANICCKHX
W JIp.) TIO TeMe
uccnenosanus /Cp/

10

IK-1-31 IIK-1-
V1IIK-1-B1
VK-3-31 VK-3-
V1 VK-3-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
2-31 TIK-2-V1
I1K-2-B1

J1.1J11.2

JI1.3J12.2J13.

1
0102233

KM1

P1

2.2

HN3y4deHne MeTo10B
HCCIICIOBAHUS U
MPOBEACHHS
9KCIIEPUMEHTATBHBIX
pa6ot /Cp/

IK-1-31 TIK-1-
V1IIK-1-Bl
VYK-3-31 YVK-3-
Y1 VYK-3-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
2-31 [IK-2-V1
I1K-2-Bl1

J1.1J11.2

JI1.3J12.2J13.

1
0103233

KM1

Pl

23

Br160op mporpamMMHOTO
obecrieueHus st
00pabOTKH Pe3yJIbTaTOB
skcriepumMenTa /Cp/

IK-1-31 TIK-1-
V1IIK-1-Bl
VK-3-31 YK-3-
V1 VK-3-Bl
OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI1.1J11.2

JI1.3J12.2J13.

1
30105253

KM1

P1

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- 1
JIIEKTPOSHEPTETUKH B V1 VYK-3-Bl 013233
KayecTBe uJieHa OIIK-1-31
rpymsl /Cp/ OIIK-1-¥1
OIIK-1-B1 IIK-
2-31 IIK-2-Y1
IK-2-B1
32 VY4acTue B MCIIBITaHUSIX 5 10 MK-1-31 TIK-1- | JI1.1 JI1.2 KMI P1
3NEKTPUIECKOTO V1 IIK-1-B1 JI1.3J12.2J13.
obopynoBanus /Cp/ YK-3-31 VK-3- 1
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 O06paboTka 1 aHATI3 5 12 | [IK-1-31 [IK-1- | JI1.1 JI1.2 KM1 P1
(bakTHIECKOTO V1IIK-1-Bl JI1.3J12.1
Matepuaina /Cp/ VK-3-31 YK-3- JI2.2713.1
V1 YK-3-Bl 3132 33
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 ITK-
2-31 TIK-2-Y1
ITK-2-B1
4.2 [ToaroroBka oTyera: 5 10 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- 1
BBITIOJTHEHHS OTYETA O V1 YK-3-Bl 212233
Hay4YHO-HCCIIE0BATENLCKOM OIIK-1-31
pabote /Cp/ OIIK-1-V1
OIIK-1-B1 IIK-
2-31 TIK-2-Y1
ITK-2-B1
43 ITonroToska u 3amura 5 14 IIK-1-31 TIK-1- | JI1.1JI1.2 KMI P1
0TuéTa [0 HAy4YHO- V1IIK-1-B1 | JI1.3J12.2J13.
HCCIIEI0BATENbCKOM YK-3-31 YVK-3- 1
pabote /Cp/ V1 YK-3-Bl 215233
OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 IIK-
2-31 [1IK-2-Y1
ITK-2-B1
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KoHTposabHbIe MEPONIPUATHS (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
[IpoBepsiembie
Kon KM Konrposeroe WHINKaTOPBI Bompocs! a1 noAroToBKu
MEpOIpUsITHE

KOMIIETEHIIAHN




KM1

Bomnpocs! k 3auery ¢
OLICHKOM

OIIK-1-31;011K-1-
V1;0I1K-1-B1;TK-2
31;TIK-2-V 1;[TK-2-
B1;YK-3-31;VK-3-
V1;YK-3-BI;TTK-1-
31;TIK-1-V 1;[IK-1-
BI

1. HazoBuTe 00BEKT U peAMET UCCICTOBAHMS.

2. KakoBa akTyajabHOCTb HAyYHOI'O HCCIIEIOBAHUS 10 TEME.

3. B gyeM cocTouT HayYHAs HOBH3HA W/WIIN MIPAKTHYECKOH 3HAYNMOCTh
HAyJHOTO HCCIICOBAHUSA?

4. Kakue MeTo/Ibl HAy4HBIX HccieqoBaHui Bel mpennonaraere
UCIIONIb30BaTh B padbote?

5. ChopmynupyiTe OCHOBHYIO TUIIOTE3Y pabOTHI.

6. Kakue mpenmnonaraemple HayqHbIE, TEOPETUIECKUE, IPAKTHIECKHIE
pe3yiabTaThl Bel I1aHupyere nony4uTs?

7. Ilepeuncnure GakTOPHI, OKa3bIBAIOIINE BIUSHAE HA HCCIIETYeMbIH
nporecc. Kakue 13 HUX BKIIIOUYEHBI B 9KCIIEPUMEHT U TIOYeMy?

8. Kakue ObuM M3y4YeHbl HCTOYHUKH HAYyYHO-TEXHUYECKOM
nH(pOpMALNH MO TEME UCCIICIOBAHUS?

9. KakoBbl Hay4yHbIE JOCTHKECHHUS 110 TEME HCCIIe0BaHNs?

10. B 4éMm cocTOSIT HENOCTATKU CYIIECTBYIOIIMX METOJIOB PELIeHUI
HAy4YHO-TEXHUYECKUX 3ajay 10 TeMe UCCiIe0BaHus?

11. KakiMu MeTogaMu MOXET penIaThCs paccCMaTpUBaeMast HayqHO-
TeXHUuecKas 3ajgada’

12. KpaTkas xapakTepHCTHKa U3BECTHBIX paboT, UCIIONb30BaHHBIX
JIUTEPATyPHBIX UCTOYHUKOB.

13. Kakoli METOJI JIGKUT B OCHOBE PEILICHUS PacCMaTpUBAEMON HaAy4qHO-
TEXHUYECKOH 3a1aun?

14. Kakoe 060opynoBaHre HEOOXOMMO JIJIs PELICHUST paccMaTprUBaeMast
HayJHO-TEXHUUYECKas 3a1aqm?

15. Kaxkwue sxciepumenTs! (pacuérsl) Brl yxe nposoaumn? Kaxoe
00opynoBaHue U MPOrpaMMHOE o0ecIieueH e Al TOro TpeboBaIoch?
16. KakoBa TOYHOCTb [1OJIyYaeMbIX PE3YyJIbTaTOB U3MEPEHUIT
(BBIUMCICHMI)?

17. Kak BrI onieHHBaeTe 10CTOBEPHOCTH PE3yIbTaTOB HCCIICIOBAHMNA?
18. OnuiuTe alropuT™ UCCIeIOBAaHUI

19. Kakue tecTtoBbie ucciieioBanus Bl BBITOIHATN?

20. Bnusaue xakux ¢axropos Brl Oynere nccnenoBars?

21. Kaxue BenuuuHbl Bel uccnenyere?

22. Kakoii MeTo OBUT HCIOJIB30BaH JUIS COCTABJICHHS IUIaHa
UCCIIEIOBaHUN?

23. CxombKo OnBITOB BBl peanonaraere nposectu?

24. CKOJIBKO MOBTOPHBIX IKCIIEPUMEHTOB BbI OyieTe mpoBOAUTD IS
OJTHOTO BapraHTa?

25. CKOJIBKO OTIBITOB OBLIO MPOBEACHO?

26. KakoBa MeToinka u3MepeHuil (BeIauciaeHuit)?

27. Kakvie ObUTH MPUHATHI JOMTYIICHUS?

28. KakoBa TOUHOCTH U3MEpPEHHIT?

29. Kaxkue c10)KHOCTH OBUIN BBISIBIICHBI IIPH IPOBEACHUN
HCCIIeI0BAaHUI?

30. [ToTpedoBanach a1 KOPPEKTUPOBKA TIaHA TIPOBEICHHS
UCCIIEIOBaHUI?

31. BoisiBieHs! Jid ObUTH IPOMaxXy MPH MPOBEAESHUHN U3MEPEHH?

32. Kakoii MmeTo.1 ObLT UCITOJIb30BaH IS CTATUCTHUYECKONH 00paboTKU
pe3yJIbTaToOB UCCIEAOBAHUN?

33. KakoB pa36poc B pe3ynabpTaTax UCCIeJOBaHUH?

34. TlonTBepaunach a1 paboyas runoresa?

35. Yto SIBUJIOCH pe3yJIbTaTOM HCCIIET0BaHUIN?

36. YTo OBIIO BBITOJIHEHO JINYHO aBTOPOM?

37. B kakoM BHJE MPEACTaBICHbI PE3yJIbTaThl HCCIEA0BAHMMA?

38. Kakwuie BBIBOJIBI C(HOPMYITHPOBAHBI?

39. Kakue pexoMeHaamy ObIIH CIIETIaHBI IO pe3yNbTaTaM
uccienoBaHuit?

40. Yto Takoe CUCTEMbl HAYYHOTO IMTUPOBAHUs?

41. Kakue nHPOPMAITMOHHO-TTOUCKOBBIE CUCTEMBI B UHTEpHETE BbI
3Haere?

42. ITo KaKkuM MpaBUiIaM BBITIOJIHSIOT HAYYHBIH 0030p?

43. Crangaptsl opopMIICHUST ONOIHOTPapHUECKOTO CITHUCKA.

44. Kak cBs3aH IOJIy4EHHBIN MaTepuall C BBITYCKHON
KBATU(HUKAIIIOHHON paboTOit?




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiemsbie

Kox pabotel | HasBanue paboThl WHIUKATOPBI Conepxanue paboThl
KOMITETCHIIUN

P1 Oruer o HUP OIIK-1-31;0TIK-1-  |3amaHue Ha HAYYHO-UCCIICIOBATENBCKYIO pabOTy BBIAAETCS

V1,0IIK-1-B1;ITK-2
-31;IIK-2-V 1;11K-2-
B1;YK-3-31;YK-3-
V1;YK-3-BI;IIK-1-
3L;IIK-1-V1;IIK-1-
Bl

PYKOBOJIUTENEM MPAKTUKU OT KaQeaphl U COCTOUT U3 JIBYX YaCTEH:
TEOPETHYECKOE 3aJaHHE U MTPAKTUIECKOE 3aaHuE .

B TeopeTHyecKyro 4acTh BXOST CISAYIOIINE BOIPOCHL:

- BEIOOP TEMBI UCCIICIOBAHUS U €€ aKTYaIbHOCT;

- TUTEPATYPHO-KPUTHIECCKUH 0030p 10 TEMe UCCIICIOBAHHS,

- popmynupoBaHue NpoOIEeMbl UCCIEIOBAHUS;

- MOJICTIMPOBAHKE B HAYYHBIX HCCIICIOBAHMSX;

- OIIEHKA Pe3yJIbTaTOB MCCIICIOBAHNS;

- I3YYEHUE U MPAKTHIECKOE OCBOCHUE METO0B OKa3aHUs MIePBO
MOMOIIH TIPH PA3IMYHBIX BUAAX TPABMATH3MAa B KOMITBIOTEPHBIX
KJ1accax u 1abopaTopHsx.

IIpakTHyeckoe 3ajaHue 3aBUCUT OT TEMBI BBITYCKHOI
KBaJIM(MKALIMOHHOM pabOTHI.

[TpumepHBIe BapHaHTHI IPAKTHIECKOTO 3aJaHUS:

1) ITopsimox mpoBeneHNs TaTEHTHOTO MTOUCKa HHPOPMAIUU

2) Ilpobaema BEIOOpa METOAOB HCIIBITAHUS TEINIOMEXaHUIECKOTO
00opynoBaHuUs

3) BeiOop cpencTB H3MEpEeHUs P UCTIBITAHUSIX

4) Ananu3 NaHHBIX U3MEPEHUH MapaMeTPOB OTACNIBHBIX CUCTEM Ha
TOLI (MK B KOTEIBHBIX)

5) O6paboTka pe3yabTaToOB UCIBITAHUI TEXHOJIOTHIECKOTO
BCTIOMOTaTeIbHOTO 000pynoBanus TOL] (koTeNbHOM WK CHCTEMBI
TEIJIOCHA0KEHN )

6) DKcrepTHAs! OLICHKA TEIUIOMEXaHUIECKOTO 000PYA0BAHMS MIIN
TEIUIOBOM CUCTEMBI

7) OxcniepTHAS MOLAEPKKA PAIMOHATH3ATOPCKUX TPEIOKEHUH TTO
COBEPIIEHCTBOBAHHUIO KOHCTPYKIHH TEIIOMEXaHUIECKOTO
o0opymoBaHus

8) OnTuMmu3anus SKCIIepIMEHTa

9) IlnanupoBaHue HHKEHEPHOTO HKCIIEPUMEHTA B 00JaCTH
TEMJIOTEXHUKU

10) Baenpenue nepenoBoro OnbITa OpraHu3auy padoT 1Mo
UCTIBITAaHUAM TEIJIOMEXaHHYECKOTO 000PYAOBaHUSL

11) DxoHOMHUUECKOE 000CHOBAHNE METOAUKH IKCIIEPUMEHTAIBHOTO
HCCIIETOBAHUA

12) TpeboBanns 6€30MaCHOCTH B X0/ UCIIBITAHNS TEIJIOBBIX CeTeH
13) IIporpammuoe obecrieueHre 00pabOTKU IKCIIEPUMEHTANBHBIX
JIAHHBIX

14) Aranm3 BIUSHNS OKPY’KarfoIIeH Cpeabl U peXxuMa 3arpy3Kn
000pynoBaHUs Ha HAIEKHOCTh UX PaOOTHI

15) Ananu3s cocTosiHUS yueTa SJHEproHOCUTeNel Ha IPeANPUSTHI
16) OneHka moxasarenei HaJe)KHOCTH OTJICIBHBIX AJIEMEHTOB U Y3JI0B
CHCTEMBI TeITOCHA0KEHHS IPEAIPHATHSL

17) Ananu3 pexxUMOB TEIUIONOTPEOISHHUS 1IeXa WM IPeANPUATUS
18) M3yueHne cxeMbl pacCTaHOBKH 3KCILTYaTallHOHHOTO U LIEXOBOTO,
pacmpeneneHns 0013aHHOCTEH MeX Ty pabodINMH MECTaMH,
IPUHATOTO IOPSIKA ONIEPATUBHOM CBA3H U ONEPAaTUBHOI
MOJYUHEHHOCTU

19) N3yueHne opraHU3alliOHHON CTPYKTYPHI PEMOHTHBIX CITyKO
HPENIPHUSITHS U eTO SHEProX03gHCTBA, TEXHUIECKOH OCHAIIIEHHOCTH.

B cBs13u ¢ TeM, 4TO OJJHON M3 3a/1a4 HAYYHO-HUCCIIEIOBATEILCKONH paboThI
aBiseTca coop matepuanos 1t BPK, mrouBumyansHoe 3amanne
JOJKHO cooTBeTcTBOBaTh Teme BKP. IIpu 3ToM B GonbIMHCTBE
ciryyaeB TeMa BKP nomxkna 6bITh peanbHOIl 1 HalpaBlieHa Ha pelIeHHe
KOHKPETHON MHXEHEPHOW WM Hay4YHOH 3a7aull 110 NPEIPUITHIO.

IIpumepHbIil BapuaHT cofiepaKaHHsl OCHOBHOW 4acTH OTYETa IO HAy4HO-
HCCIIe/IOBaTENIbCKON paboTe:

1. Be16op TeMBbI HCCIeTOBaHUS U €€ aKTyalIbHOCTh

2. O630p Hay4HOH M MATEHTHON JIUTEPATypPhI IO TEME UCCIECAOBAHUSL




3. ®opmynupoBaHHe MPOOIEMBI HCCIIETOBAHUS

4. O60CHOBaHNE METOANKH MOJICTIMPOBAHHMS TEIIIOMEXaHUUECKOM
CHCTEMBI

5. Opraru3anus MOJIEIHPOBaHUs B mporpamme Simulink

6. OneHka pe3yabTaToB UCCIEA0BAHUS

7. IIporao3 o pa3BUTHH 00BEKTA UCCICIOBAHUS

3akiTroueHe MUIIeTCS Ha OCHOBE U3y4eHHOro MaTepuana. ComepKuT
OTBETHI HA IIOCTABJICHHBIC BO BBEJICHUH 3a1a4u. Brutouaer Bce
TIOJTyYeHHBIC B OCHOBHOH YacTH BBIBOJBL. MOYKHO BKITFOUHUTH OILICHKY
COOCTBEHHOM paboTe U AaTh PEKOMEHJAINH [0 YIydIICHHIO

JACATCIBbHOCTU OpraHu3alu.

5.3. OueHovHbIe MaTepuaJibl, HCIIOJb3yEeMbI€ VISl IK3aMEHa (onncal-me 6I/IJICTOB, TECTOB U T.II.)

IIpumepsl TeCTOB A1 IPOBEPKU 3HAHUM

1.ITponeypa BeIOOpA THCIIA M YCIOBHH IIPOBEICHUS OBITOB, HEOOXOANMBIX M JOCTATOYHBIX IS PEIIEHHS IIOCTABIEHHBIX 3aa4 ¢

TpedyeMoil TOUHOCTBIO

a) TIOCTPOEHUE MOJIEIH;

0) uccnemoBaHue Mporecca;

B) IUIAHUPOBAHUE YKCIICPHMCHTA.

2.

Hannqune YCJI0BHA NPOTCKaHUA ITpoLecca

a) ONITIMANbHBIC YCIOBHS;
6) ycrnoBus SKCIIEPUMEHTA;
B) 00JacTh 3HA4YEHU# hakTopa.

3.

BKCHepI/IMeHT, KOTOpBIfI CTaBUTCA JId PCIICHUA 3alauyil ONTUMU3AIUN

a) HHTEePHOJISILUOHHBIIH;
0) PKCTpPEMANTBHBIN;
B) OKCTPANOJISIIHOHHBIH.

4.

3aja4ya MOMCKa SKCTPEMyMa HEKOTOPOH (DYHKIHH

a) HHTEPIOJISIINOHHAS;
0) sKCTpeManbHas;
B) 9KCTPANOJISIIIMOHHASL.

5.

YpaBHeHHe, CBA3BIBAIOIIEE MTapaMeTp ONTHMH3ALNH C (haKTOpaMu

a) MaTeMaTudeckasi MOJIeIb;
0) dKCIIEpUMEHTAIbHAS MO/ICIIb,
B) MOZENb IIpolecca.

6.

Wnudopmanus, comepxarnas B cebe pe3yabTaThl MPEAbIIYIINX HCCIEI0BaHUH

a) paHIOMU3UPOBAaHHAS;
0) anpropHas;
B) PErpecCHOHHAs

7.

HPCJICKa?:aHI/IC PE3YJIbTATOB ONBITOB B TOYKAX, KOTOPBIC JIC)KAT BHYTPH HOI[O6J'IaCTI/I

a) KOppersnus;
0) UHTEPIOJIALUS;
B) 9KCTPATOJISIIHS.

8.

Ipencka3anue pe3yabTaTOB OMBITOB B TOYKAX, KOTOPBIE JIeXKAT BHE MOA00IACTH

a) KOppemsIus;
0) MHTEPIIOIIALINS;
B) OKCTPATIOJIALINL.

9.

Hcxonnas Touka s IMOCTPOCHU: IJIaHA SKCIICPUMCHTa

a) OCHOBHOM ypOBeHb (pakTopa;
6) BepxHHUIl ypoBeHb (haKTOpa;
B) HIKHUI YpOBEHb (DaKTopa.

10.

PaccTosiHue Ha KOOPAWHATHOM OCH MEXIYy OCHOBHBIM M BEPXHUM YPOBHIMH (HaKTOPOB

a) HHTEpBaJl BApbUPOBAHHUS;
0) MHTEpBAT PAaHXHUPOBAHMUS;
B) HHTEPBAJ PETPECCHH.

1.

CyMMa BCE€X OTACIBHBIX PE3YJIbTATOB OIIBITOB, ACJICHHAsA HAKOJMYCCTBO IapaljICIbHBIX OIIBITOB




a) CpemHee KBaApaTUIeCKoe OTKIOHCHHE;

0) cpenHee apudMeETHUECKOE;
B) UCIIEPCHUSL.

12. CpenHee 3HaUeHUE KBaJgpaTa OTKIOHEHUS BEJIMYMHBI OT €€ CPeIHEero 3Ha4eHUs

a) Cp€aHEC KBAAPATUUICCKOC OTKIIOHCHUC,

0) cpenHee apudmMeTHUECKOE;
B) IUCTIEPCHSL.

13. KopeHp kBanpaTHBIN CpeIHEro 3HAUCHUS KBajpaTa OTKIOHEHHS BEIUYMHEBI OT €€ CPETHEro 3HAUCHHS
a) cpeHee KBaApaTUIeCcKoe OTKIOHEHHE;

0) cpennee apudmMeTHUECKOE;
B) JIUCIIEPCHUS.

14. CrydaiiHast MocIegoBaTeIbHOCTD NIPHU ITOCTAHOBKE OIBITOB, 3aIIAHUPOBAHHBIX MaTpHUIeh

a) OPTOrOHAJILHOCTb;
0) parIOMHU3aNNs;
B) pPOTaTabeIbHOCTb.

5.4. MeToauka OLIeHKH 0CBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

Y4eOHBIM IITaHOM OCHOBHOH IpodeccroHanbHOI 00pa3oBaTeIbHOI IPOrpaMMbI IO HAyYHO-HUCCIIE0BATENbCKON paboTe
HpeaycMaTpuBaeTcsl IPOMEKYTOUHas aTTecTalus B popMe 3a4éTra ¢ OLICHKON. 3a4eT ¢ OLEHKOM 3aHOCUTCS B BEJIOMOCTh U 3a4ETHYIO

KHIDKKY 00yYaroIerocs.

3amuTy O0TYeTa 0 HayYHO-NUCCIIE0BATENbCKON paboTe MPOBOAUT PYKOBOANTENS MPAKTHKU OT Kadenpsl. B xoze 3amuTer

OLICHUBAKOTCA:

1) oT4eT O HAay4YHO-HCCIEIOBATEILCKON paboTe;
2) pe3ynbTaThl yCTHOTO oIpoca (codecemoBaHMs) MITH 3aIIUTHI B BUJIE IPE3CHTANH C YIETOM OT3BIBA PYKOBOIUTEINS HAYIHO-
HCCIIEI0BATENBCKOM paboThI OT Kadeapsl.
B nporiecce 3ammThl 0TYETA IO HAYYHO-UCCIICIOBATEIBCKON paboTe 00yJaromeMycsi MOTYT 3a1aBaThCsl BOIIPOCHI KaK

MPaKTHYECKOT0, TaK M TEOPETUUECKOTO XapaKTepa I BBIABICHHS IOHOTHI C(POPMIPOBAHHOCTH Yy HETO KOMIICTCHITHI.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTENH

3ariaBue

Bubmanoreka

W3nparenscTBO, TOM, 3I1. aapec

JI1.1 | Komoxoasnes C.H.

ITpupoHBIe SHEPTOHOCUTETH 1
yTJIepOIHBIE MaTepHAaIbL.
CocraB u CTpOEHHE.
CoBpemMeHHas Kiaccudukanus.
TexHOMOTHN IPOU3BOACTBA U
n00bIYa.

M. K]I JTubpokowm, , 2013,

JI1.2 | Beictpunkuii I.D. TermoTexHuka u IOpaiiT, 2019,
SHEPrOCHIOBOE 000pyI0BaHNE
MPOMBIIIICHHBIX
OPEANPHUITUN: YIeOHUK

JI1.3 | B.II Koctun Teopus sKcriepuMeHTa : oIy, 2013,

VYuebHoe mocobdue

http://biblioclub.ru/index.php?
page=book&id=259219

6.1.2. Jlono/HUTE/IbLHAS JINTEPATYpa

ABTOpLI, COCTaBUTCIIN

3arnasue

bubanoreka

H3nmaTenbCcTBO, TO, 1. aapec

JI2.1 | O.IL [IBopsiHMHOBA,
H.JI. KneiimenoBa,
O.A. Opnosuesa, A.H.
Ileruna

OO01ast Teopust U3MEPEHHIA:
[IpakTuky™m : yaeOHOE mocooue

Bopounex: Boponexckuii
rOCYAapCTBCHHBIH
YHHUBEPCHUTET HHKCHEPHBIX
TexHosoruii, 2017,
http://biblioclub.ru/index.php?
page=book&id=482040

JI2.2 |C.A. benses, A.B.
Bopo0ses, B.B.
JlurBak.

Hanexnocts
TEIUIO3HEPTeTUIECKOTO
obopynoBanus TOC : YuebHoe
nocooue

HznparensctBo ToMckoro
[MOJUTEXHUYECKOTO
yHHBepcurera , 2015,
http://biblioclub.ru/index.php?
page=book&id=442071

6.1.3. Meroauyeckue pa3padoTku

ABTOpLI, COCTaBUTCIIN

3arnasue

bubauoreka

H3naTenbcTBO, TO, 1. aapec




ABTOPEI, COCTaBUTEIH 3arnaBue

bubaunoreka W3narenscTBo, rof, 3. aapec

JI3.1 [Maxupuna P.E. HayuHno-uccnenoparenbckas
paboTa 1o HanpaBIEHHUIO
13.03.01 - TemosHepreTuka u
TEIUIOTEXHUKA: METOAUYECKUE

Hosotpounk 6 HO HUTY
MUCuC, 2020 r.,
http://elibrary.misis.ru,
www.nf.misis.ru

yKa3aHus
6.2. [Tepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHHKANMOHHOI ceTH « UHTepHET»
D1 |Hayunas snextponnas 6ubnuorexka eLIBRARY https://www.elibrary.ru/
32 |LMS Canvas https://Ims.misis.ru
93 | YauBepcurerckas 6ubanoreka ONLINE https://biblioclub.ru/

6.3 Ilepeuenb MPOrpaMMHOro odecnedeHust

I1.1 |AnruBupyc Kaspersky Endpoint Security nms 6m3neca-Pammpennsiit Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.2 | Solidworks Education Edition

I1.3 |Mathcad 14.0 University Classroom Perpetual

I1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

1.5 |Micro-Cap 10 Evaluation

1.6 | bpaysep Google Chrome

1.7 Microsoft Teams

1.8 | WinDjView 2.0.2

I1.9 | Arduino

I1.10 |DjVu Solo 3.1

I1.11 |MATLAB & Simulink

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

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

N.2 |http://matlab.exponenta.ru/ - moapoOHBIE aBTOPCKUE PYKOBOJCTBA 110 mpoaykraM MathWorks;

n.3 | http://window.edu.ru/window/catalog - ennHO€ OKHO JOCTyMa K 00pa3oBaTeIbHBIM Pecypcam;

.4 |http://teplokot.ru/ - 6onplias TeXHUUECKass OMOIMOTEKA MO TEIMIOTEXHHUKE,

.5 |http://www.tepen.ru/ - xypnan «TemnosnepreTuxa;

.6 |http://www.rosteplo.ru/ - uHpOpMaIIMOHHAS CHCTEMA IO TEMIOCHAOKEHHIO.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Ayn. | Hasnauenue

OcuHarienne

123 VYuebnass maboparopus (KOMIBIOTEPHBIN
KJIacc) Kabuner KypCOBOTO "
JUIUIOMHOTO POEKTHPOBAHHS,
CaMOCTOSTENBEHON paboThl 00YYAIOIIUXCS

KomruiekT y4eOHO# Mebenn Ha 12 MecT i 00ydarommxcs,
12 cranuMOHapHBIX KOMIIBIOTEPOB JUIl CTYIEHTOB, 1
CTAalMOHAPHBIA KOMIBIOTEp Ui mpenomaBarens (y Bcex
BBIXOJ B HHTEPHET), IPOEKTOpP, JKpaH, KOMMYTaTrop, BeO
Kamepa, JOCKa-(QIUIYapT MarH.-MapKepHas TIIepeBIDKHAs,
noctyn k OUOC VYuueepcutera MUCHUC uepe3 muuHbIN
kabuner Ha miarpopme LMS Canvas u  Moodle,
JUIeH3uoHHble  mporpammbl  MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOJJMYECKHE YKA3AHMSI JJIS1 OBYYAIOIIMXCS,
(HHP)

TPEBOBAHUMSA K BHEIITHUM BA3AM ITPAKTHUK

JI1s1 yCTIenmHOTO BHIITOTHEHHST HAyYHO-HUCCIIEJOBAaTENbCKON paboTEl HE0OX0AMMO:

— 03HaKOMHTBCS CO BCEMH pa3JiellaMH HaCTOSIIEH POTrpaMMBl;

— BBITIOJIHATD pa60Ty B COOTBCTCTBUHU C MHAUBUAYAJIbHBIM 3aIaHUCM, BBIIAHHBIM PYKOBOIUTECIIEM;

— PETYISpHO MocenaTh KOHCYJIbTAaIlUH;

— UCIIOJIB30BaTh BCE BOBMOXKHOCTH, TPEACTABISIEMbIE By30M IO TIOA00PY UCTOYHHUKOB (DJIEKTPOHHBIE OMOINOTEYHBIE CHCTEMBL;

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

— MCIIOJIb30BaTh MaTePUAITLHO-TEXHHYECKHAE BOSMOYKHOCTH By3a JJIs IIPOBEJCHUS paOOTHI — CIICIUATU3UPOBAHHBIC ayJUTOPUH.
OT4eT 1Mo UTOTaM HayYHO-UCCIIEIOBATEIECKOW PadoTe MPENOCTABISIETCS] PYKOBOIUTEIIO MPAKTHKH OT Kadeapsl He TI03THEe, YeM 3a

EeCITh THEU IO 3aIUTEL

Pe3ynbraThl Hay4HO-HCCIIEOBATENBCKON PAaOOTHI OLIEHMBAIOTCS OCPEICTBOM NPOBEICHHS IPOMEKYTOYHOH aTTECTallUH.
HeynosnerBopuTenbHEBIE pe3yIbTaThl IPOMEXKYTOUHOH aTTECTAlMH 10 HAyYHO-HCCIIE0BATEIbCKON paboTe MM HENPOXO0XK ICHHE
IPOMEXYTOYHOH aTTECTALMH 10 HAyYHO-UCCIEI0BATENbCKON paboTe Ipr OTCYTCTBUH YBAXKUTEIBHBIX IPHUINH HPU3HAIOTCS

aKaJIeMUYECKOM 3a10JDKEHHOCTBIO.

MaTepHam)I 1o Hay‘{HO-I/ICCJTCJIOBaTeJTBCKoﬁ pa60Te 06yqa}0meroc>1 XpaHATCA Ha Ka(bezlpe B YCTAHOBJICHHOM ITOPAAKE.




