HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHbopmauus 0 BAdAeNbLE:

OV0: Kotosa lapnca AgpgiigfidmpHoe rocyapcTBeHHOE AaBTOHOMHOE 06pa30BaTeIbHOE yUpeKIeH e
[HomkHocTb: OupekTop Gpunmana BBICLIEr0 06Pa30BaHus

[ata nognucanms: 1905.2025 16:41:51 o o
VHUKanbHbi MIpor p<§ AUMOHATILHBIN HCCAEA0BATEbCKAN TEXHOJOTHYECKUH YHUBEPCHTET «MHUCHC»

10730ffe6b1ed036b744b6e9d97700b86e5c04a7 HoBoTponukuii ¢puinasn

Pabouas nporpamma H1P
Tun HAP

HayuHo-uccienoBareibckasi padora

3akperuiena 3a kapenpoi Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)

Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA

Ipoduis

Bug HUAP Csoit

Cnoco6 nmposenenust HUP

®opwma nposenenuss HUP JIUCKPETHO

Keamuduxanus Bakanasp

®dopma o0yueHus 3a04Has

OO0m1ast TpyA0EMKOCTh 33ET

YacoB 1o yueOHOMY TUIaHy 108 @®opMBbI KOHTPOJIS HA Kypcax:
B TOM 4HCIIE: 3a4eT ¢ OLEHKOH 5
ayJIUTOPHBIE 3aHATUS 0
camocCTosATeNNbHas paboTa 108

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 5
— HUroro
Bup 3ansaruit vy | PO
Cam. paboTa 108 | 108 | 108 | 108
Uroro 108 | 108 | 108 | 108




IIporpammy cocraBumn(u):

x.n.1, 3a8.ka¢., Masicupuna P.E.

Pabouas nmporpamma
Hayuno-uccienoBaTenbckas padora

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENBHO yCTaHABINBAEMBI 00pa30BaTENBHBIA CTaHAApT BEICIIEro odpazosanus denepanbHOE TOCYAapCTBEHHOE
aBTOHOMHOE 00pa30BaTEIbHOE YIPEKACHNE BRICIIET0 00pa3zoBaHus « HannoHaIbHEIN HCCIeR0BAaTENBCKUI TEXHOTOTHIECKHI
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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 | KoMmbloTepHOE MOJICTUPOBAHKE DIICKTPOIIPHUBOJIOB

2.1.2 | Peulenue npuKkiIagHbIX 3a1a4 ¢ ucrnonb3oBanueM MATLAB

2.1.3 | Couumonorus

2.2 JucunmianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHOW THCHUNINHDBI (MOAYJIs) HEOGXO0HMO KaK
NpeanecTBYIee:

3. PE3YJIBTATBI OBYUYEHUMA IO JTUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

IIK-1: Cnioco6eH npoBOAUTH HAYYHbIE HCCIETOBAHNS 00HEKTOB NMPOGecCHOHAIBHOM 1eATeIbHOCTH

3HaTh:

[IK-1-31 Teoperuueckre U MPaKTHUECKHUE METOBI PacueTa MEeKTPOMEXaHNIECKUX CHCTEM

YK-3: Cnocoden 3¢ pexTHBHO 00MeHUBATHCSI HHPOpPMaLeil, uaessMu, NPodJIeMaMH M pelleHUsIMH ¢ HHKeHEPHbIM
€000111eCTBOM H 00LIECTBOM B 11€JIOM, OCYIIECTBJIATH COIIMAJIbHOE B3aHMO/ICHCTBHE U PeaTH30BbIBAThH CBOIO POJIL B
KOMaH/ie

3HarTb:

VYK-3-31 oCHOBHBIE CITOCOOBI H TEXHHUYECKHE CPEICTBA 0OMeHa HH(popMarueit

ITIK-1: Cnioco0eH nNpoBOANTL HayYHbIe HCCIeJ0BAHUS 00bEKTOB NPO(ecCHOHATBHOM AesiTeJIbHOCTH

YMmerb:

TIK-1-Y1 BeIOMpaTh U IPUMEHATH COBPEMEHHBIE METOABI MCCIEIOBaHUN

YK-3: CnocodeH 3¢ pekTuBHO 00MeHUBATHCSI HH(OPMAIIHEi, HAeAMH, TPO0JIeMaMH 1 PellIeHHAMH ¢ HHXKEHEPHbIM
€0001IIeCTBOM M 00LIECTBOM B I1€JIOM, OCYIIIECTBJISITH COIMAJbHOE B3aHMO/IeliCTBHE H PeaTH30BbIBATH CBOIO POJIb B
KOMaHj1e

Ymerb:

VK-3-Y1 npoBoIuTh TEOPETHUECKUE U IKCIIEPUMEHTAIIbHBIE NCCIIEIOBAHMS;
- 00pabaTeIBaTh ¥ 00CYKIATh OyUCHHBIE PE3yIbTaThI,

IIK-1: CniocoGeH NpoBOANTL HayYHbIE HCCIEJ0BAHUS 00bEKTOB NPO(eCCHOHATBHOM AesiTeJIbHOCTH

Baagernb:

ITK-1-B1 HaBbIKaMU OIIEHKH TEXHUKO-IKOHOMHYECKOW 3()(PEKTUBHOCTU HCCIICIOBAHHN

YK-3: Cnocoben 3¢ pexTuBHO 00MeHUBATHCA HHpOPMAanHeii, HaesiMu, P06JIeMaMu U PelIeHUsIMU ¢ HHKEHePHbIM
€0001IeCTBOM H 00LIECTBOM B 11€JI0M, OCYIIIECTBJIATH COIIHAJbHOE B3aHMO/IeliCTBHE U PeaTH30BbIBATH CBOIO POJIL B
KOMaHj1e

Baanernb:

VK-3-B1 - npuMeHeHHs TBOPUECKOTO MOX0/1a K PEIICHUIO TOCTABIEHHBIX 33/1a4;
- HCTIOJIb30BAHUS METO/I0B CAMOCTOSITETILHON paboThl ¢ HAYYHO-TEXHUIECKOH JTUTEpaTypoid




4. CTPYKTYPA U COJAEPKAHMUE

Kon HaumenoBanue paznesnoB | Cemectp | YacoB | @opmupyemblie | Jlutepatypa | IIpumeuanue KM Bpinoan
3aHATHSA U TeM /BUJL 3aHATHS/ / Kype HHIUKATOPBI H JJL. sieMble
KOMIeTeHIH i pecypebl padoTsl
Pazpea 1.
IMocTanoBo4HBIM ITAN
1.1 DopmynupoBaHUe 5 14 | I[IK-1-31 IIK-1- | JI1.1 JI1.2 KMI P1
MPOOJIEMBI U TEMbI V1 IIK-1-B1 JI1.3
HCCIIeIOBaHMS. YK-3-31 YK-3- JI1.4J12.1
CoBpeMeHHBIE Y1 VYK-3-Bl J2.2J12.3
HaIpaBJICHUS] B Hay4HBIX J12.4 J12.5
WCCIICIOBAHUS B 00JIaCTH JI2.6 J12.7
JNIEKTPOTEXHUKHU. JI2.8713.1
ITocranoBKa 11711 U 3a7a4 21 52 23
Hay4yHO-
HCCIIENI0BATENbCKOM
paborsl. [Tomydenue
WH/IMBUAYaAIEHOTO
3ananus /Cp/
Paznea 2. O630p
2.1 [TonGop UCTOYHHUKOB 5 14 IK-1-31 IIK-1- | JI1.1 JI1.2 KM1 P1
(Hay4YHBIX, HEPHOANIECKUX V1IIK-1-Bl J1.3
U JIp.) IO TeMe VYK-3-31 YK-3- JI1.4J12.1
uccnenoanus. Vzydyenue V1 VK-3-Bl JI2.2J12.3
METOJIOB UCCIIEIOBAHUS U J12.4 J12.5
MIPOBEICHUS J2.6 J12.7
AKCIIEPUMEHTAIIBHBIX JI2.8J13.1
paboT. Beibop 213233
MIPOTPaMMHOTO
obecrnieueHus asst
00paboTKH pe3yIbTaTOB
skcriepumMertTa. /Cp/
Pazpen 3.
JKCIepUMeHTATbHBIH
Tan
3.1 VYuacTue B 5 14 | IIK-1-31 [IK-1- | JI1.1JI1.2 KMI P1
HCCIIEN0BATEIbCKIAX V1 IIK-1-B1 JI1.3
paboTax Ha 0OBEKTaX YK-3-31 YVK-3- JI1.4J12.1
AJIEKTPOIHEPTETUKH B V1 VK-3-Bl JI2.2J12.3
Ka4yeCTBE WiIEHA IPYIIBL. J12.4 J12.5
VY4actue B UCTIBITAHUAX JI2.6 J12.7
ANEKTPUIECKOTO JI2.8J13.1
obopynosanus. /Cp/ 213233
Paznea 4. OTyeTHBIH 3TAN
4.1 O06paboTka 1 aHaIHM3 5 21 IK-1-31 TIK-1- | JI1.1 JI1.2 KM1 P1
(hakTHIECKOTO MaTepHaa. V1IIK-1-Bl JI1.3
ITogroroBka oTuera: VYK-3-31 YK-3- J11.4J12.1
aHaUTH4YecKas 00paboTka V1 YK-3-Bl J12.2J12.3
coOpaHHOTO MaTepHana Jjis J12.4 J12.5
BBITIOJIHEHHS OTUYETA O J12.6 J12.7
Hay4YHO- JI2.8J13.1
HCCIIEI0BATENbCKOM 2139233
pabote. [ToarotoBka u
3aluTa OTYETa 10 Hay4HO-
HCCIIeI0BaTENbCKOM
pabote /Cp/
Pa3gen S. IloaroroBka k
KOHTPOJbHBIM
MepOnpUsSITHAM U
BbINIOJIHSIEMBIM padoTam
5.1 O0beM yacoB 5 9 VK-3-31 YK-3- | JI1.1JI1.2 KMI1
CaMOCTOSATENBbHOW PadOTHI V1 VK-3-Bl JI1.3
Ha noarotoBky k KM /Cp/ IK-1-31 TIK-1- JI1.4J13.1
V1 IIK-1-B1 213233




52 O0BeM uacoB 5 36 VYK-3-31 VK-3-| JI1.1J11.3 P1

CaMOCTOSTEIBbHOM PabOTHI V1 VK-3-Bl JI1.4J12.1
Ha oarotoBky k BP /Cp/ MK-1-31 IIK-1- | JI2.2 JI2.3
V1IIK-1-Bl J12.4J12.5
J12.6 J12.7

J12.8
3132 33

5. ®OHJ OHEHOYHbIX MATEPUAJIOB

5.1. KouTpoasHble MeponpusiTHsi (KOHTPOJIBHAsI pa60oTa, TeCT, KOJIOKBHYM, IK3aMeH U T.II), BOIPOCHI I

CaMOCTOSITeIbHOI MOATOTOBKH

Kon KM KM1

KonTpoJubHoe 3ader ¢ OLEHKOH

MeponpusTHe

IIpoBepsiemble IIK-1-31;IIK-1-VI;IIK-1-B1; VK-3-V1;VK-3-B1
HHIUKATOPLI

KOMIIeTEeHIU I

Bonpocsl pas
NOATOTOBKH

1. Ha3oBuTe 00BEKT U PEAMET UCCIICAOBAHMS.

2. KakoBa akTyajabHOCTh HAyYHOT'O MCCIIEIOBAHUS 10 TEME.

3. B ueM cocTouT HayYHAs HOBH3HA W/MIIN MIPAKTHUECKON 3HAYNMOCTh HAyYHOTO UCCIECAOBAHNUS?
4. Kakue MeToIpl HAyYHBIX HCCIIe0BaHUI BbI peamnonaraere ncnoiabp30Bath B padbote?

5. ChopmynupyiiTe OCHOBHYIO THIIOTE3y pabOTEHI.

6. Kaxwue mpeamonaraemMele HayqHBIEe, TEOPETHUECKUE, TIPAKTHIECKHE PE3yNIbTaTHl BEI mIaHupyere
HOJTYy4UTH?

7. Ilepeuncnute HakTOphl, OKAa3bIBAIOLIUE BIMSIHUE HA HCCIeAyeMblil porece. Kakue u3 HUX BKIIIOYEHBI B
SKCIEPUMEHT U IIOYeEMY?

8. Kakne ObLTH N3y4YeHB! HCTOYHUKH Hay9HO-TEXHUYECKOI HHPOPMAINH 110 TeMe HCCIICOBaHUs?
9. KaxkoBbI Hay4YHbIE JOCTIKCHUS 110 TEME UCCIeJOBAaHMsA?

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

11. KakiMu METOaMH MOXKET pelIaThCs paccCMaTpUBaeMasl HayYHO-TeXHIUIEeCKast 3a1ada’?

12. KpaTkast xapakTepHCTHKa U3BECTHBIX padOoT, UCTIOIb30BAaHHBIX JIUTEPATYPHBIX HICTOUHUKOB.
13. Kakoit MeTo/ JIS)KUT B OCHOBE PEUICHUS PACCMAaTPUBAEMON HAYYHO-TEXHHUYECKOM 3a1a4uu?

14. Kakoe obopynoBaHne HEOOXOANMO IS PEIICHNS pacCMaTprBacMasi HaydHO-TEXHHUECKas 3a1aqu?
15. Kaxkwue sxcriepumeHTs! (pacuétsl) Bl yxxe npoBoaumu? Kakoe o60pynoBaHue i mporpaMMHOE
obecreyeHue AJIst 3TOro TpeboBanoch?

16. KakoBa TOYHOCTb NOJy4aeMBIX pE3YyIbTaTOB U3MEPEHUH (BbIUMCIEHUIT)?

17. Kak BrI oneHrBaeTe JOCTOBEPHOCTH PE3yIbTATOB HCCIICIOBAHINA?

18. OnuiuTe anropuT™M MUcciaeJ0BaHUi

19. Kakue TecToBble UcCae0BaHUS Bbl BBIOIHIIN?

20. Biusiane kakux ¢aktopoB Bl Oynere uccienoBats?

21. Kakue BenuunHbl Bel uccnenyere?

22. Kako# MeToA ObUT HCIIOIB30BaH JUIs COCTABJICHHS TIaHA HCCIICIOBAHUN?

23. CkonbKo onbITOB Bel peanonaraere nposectu?

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

25. CKOJIBKO OTIBITOB OBLIO MPOBEAECHO?

26. KakoBa MeTouKa U3MepeHuH (BbIYHCICHH)?

27. Kakue ObUTH TIPUHSTHI JOITYTICHNS ?

28. KakoBa TOYHOCTb U3MEpEHUiT?

29. Kakue cno>kHOCTH OBbLIH BBISIBIEHBI IPU MIPOBEIEHUH UCCIIEIOBAHUI?

30. [ToTpedoBayach 1 KOPPEKTUPOBKA TTaHA IPOBEICHHS UCCIICIOBAHU?

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 oopMiIeHUsT OHOITHOrpahHUECKOro CIHCKA.

44. Kaxk cBs3aH MMOJy9EeHHBI MaTepHa ¢ BEITyCKHON KBATH(UKAHOHHOM paboToi?




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 MK-1-31;I1K-1- 3amaHre Ha HAYYHO-UCCIIEA0BATEIbCKYIO pabOTy BbIIACTCS
V1;IIK-1-B1;YK-3- | pykoBoAHTENEM NPAKTUKH OT Kadeapsl K COCTOMT U3 JBYX HacTeil:

31;YK-3-V1;VK-3-

Bl

TEOPETHUYECKOE 3a/JaHNe U IPAKTUUECKOE 3a1aHHe.
B TeopeTHuecKyro 4acTh BXOJAT CIEAYIOLINE BOIPOCHI:

- BBIOOP TEMBI HCCIIE0BAHHUS U €€ aKTyalbHOCTb;

- IMTEpaTypHO-KPUTHIECKHI 0030p IO TeME MCCIIeTOBAHNS

- (hopMynupoBaHUE MPOOIEMBI UCCIEAOBAHUS,

- MOZICJIMPOBAHMUE B HAYYHBIX HCCIICIOBAHUAX;

- OLICHKA PEe3yNIbTATOB HCCICAOBAHNS;

- H3yYeHHUE U MIPAKTHIECKOE OCBOCHUE METOIOB OKA3aHHS EPBOit
MOMOILM IIPH Pa3JIMYHBIX BUJAX TPABMAaTHU3Ma B KOMITBIOTEPHBIX
KJ1accax 1 1abopaTopHsiX.

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

[TpumepHBIe BapHaHTHI IPAKTHIECKOTO 3aJaHUS:

1) ITopsimox mpoBeneHNs TaTEHTHOTO MTOUCKa HHPOPMAIUU

2) Iopsiiox mpoBeAeHUs MaTEHTHOTO MOUCKa HH(opMaIu

3) UccnenoBanne crioco6oB yIydIIeHHUs HaASKHOCTH pPOTOpa
ACHHXPOHHOTO JBHTATEIS

4) UccnenoBanne 3KOHOMUIECKOH 3 (EKTHBHOCTH aCHHXPOHHOTO
JBHTATEINS

5) UccnenoBanne coco00B yirydIeHns: pabounx XapaKTepUCTHK
ACHHXPOHHOTO JABUTATEIS

6) HccnenoBanue sHEProcOeperaromero J1eKTponpruBoia MEPEMEHHOTO
TOKa

7) UccnenoBanne aCHHXPOHHOTO JIBUTATENS IIPH YaCTOTHOM
yIpaBIeHUH

8) UccienoBanne aCHHXPOHHOT'O JABUTATENs C MOBBIIICHHBIM
CKOJIbKEHUEM

9) UccnenoBanue MyCKOBBIX XapaKTEPUCTHK aCHHXPOHHOTO JIBUTATEIIs
10) HMccnenoBanue BIUsIHUE M3MEHEHHS HANPSDKEHHS M 4aCTOTHI Ha
XapaKTEPUCTUKN ACHHXPOHHOTO JABUTaTEIIs

11) UccnenoBanue criocoO00B MOBBIIIEHHS ITyCKOBOTO MOMEHTA
ACHHXPOHHOTO JBUTATENS

12) Ontumu3anust SKCrepruMeHTa

13) IInarupoBaHNe HH)XEHEPHOTO 3KCIIEPUMEHTA B 00J1aCTH
AIIEKTPOMEXAHUKH

14) IIpobaema BEIOOpa METOOB UCTIBITAHUS SJEKTPOMEXAaHUUECKOTO
00opynoBaHUs

15) Be16op cpencTB U3MepeHHUs TIPU HCITBITAHISIX

16) IlporpamMmHoOe obecnieueHre 00pabOTKH 3KCIEPUMEHTATBHBIX
JIAHHBIX

17) BrenpeHue mepeoBoro OmbITa OpraHU3anuy padoT Imo
HCTIBITAaHUAM JICKTPOMEXAaHUUECKOTO 000PYXOBAHU

18) DxoHOMHUUECKOEe 000CHOBAHNUE METOIUKH SKCIIEPUMEHTATBEHOTO
HCCIIC/IOBaHUS

19) IIporpammHuoe obecrieueHre 00padOTKH IKCIIEPUMEHTATBHBIX
JIAHHBIX

20) OreHka rnokasaresiei HaJeKHOCTH OTACIbHBIX 3JIEMEHTOB H Y3JIOB
CHCTEMBI AJIEKTPOTIPHBOIA

B cBs3u ¢ TeM, 4To 0/1HO U3 33/1a4 HAYYHO-UCCIIEA0BATEIbCKON
paboTsl sBIsieTcs coop Matepuanos st BPK, nnansunyansHoe
3a/laHue 10JKHO cooTBeTcTBOBaTh TeMe BKP. IIpu sTom B
6onbmuHCTBe ciryyaeB TemMa BKP nomxHa OBITH peansHOIl 1
HalpaBJIeHa Ha pellleHne KOHKPETHON NH)KEHEPHON UM Hay4uHOI
3a/1a4y 110 IPEANPUATHIO.

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 MOJICIIMPOBAHUS CUCTEMBI

5. Opraru3anus MOIETMPOBaHMS B mporpamme Simulink
6. OrieHKa pe3yIbTaTOB HCCICIOBAHHS

7. IIporHO3 0 pa3BUTHH OOBEKTA UCCIEIOBAHUS

3aKII04YeHUe MUIIETCA HAa OCHOBE U3y4eHHOro Marepuana. Coaepxur
OTBCTHI HA NMOCTABJICHHBIC BO BBCACHWH 3aa4H. Bxirouaer Bce
HOJIyYEHHBIC B OCHOBHOI 4acTH BBIBO/IbI. MOXHO BKIIFOUHTH OLICHKY
COOCTBEHHOM paboTe U TaTh PEKOMEHIANNH 10 YIyqIICHHIO
JACATCIBHOCTU OPraHru3aInu.

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

DK3aMeH [0 JUCIUILIMHE He IPEIyCMOTPEH

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

Y4eOHBIM IITaHOM OCHOBHOU TPOQeCcCHOHANBEHOM 00pa30BaTebHON MPOTPaMMBI 10 HAYYIHO-HUCCIIENOBATEIBCKOM paboTe
MpeaycMaTpUBAETCs MPOMEKYTOUHAsS aTTecTauus B popme 3auéTa ¢ OLIEHKON. 3a4eT ¢ OLIEHKOW 3aHOCUTCS B BEIOMOCTh H
3a4ETHYIO KHH)KKY 00y4aromerocs.

3amuTy O0TYeTa 0 HayYHO-HCCIIE0BATENbCKON paboTe MPOBOIUT PYKOBOANTEND MPAKTHKU OT Kadenprl. B xoze 3amuTer
OLIEHUBAIOTCS:

1) oT4yer o Hay4YHO-HCCIIEAOBATEILCKON paboTe;

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

B mporuecce 3amuTsl 0TYETA IO HAYYHO-HUCCIEN0BATENBCKOM paboTe 00yyaromemMycsi MOTYT 3aJaBaThCsl BOIIPOCHI KaK
MPaKTHYECKOT0, TAK ¥ TEOPETUUECKOTO XapaKTepa s BBISABICHHS ITOHOTHI C(POPMUPOBAHHOCTH Y HETO KOMIICTCHITHH.
Or1eHKa «OTIIMYHOY BBICTABIIACTCSA, KOTAa 00YJaIOIIHICs IIOJTHOCTHIO BRIMOIHIUI TporpamMmy HUP; obygarommiics cioco6ex
HPOJIEMOHCTPUPOBATH IIPAKTHUECKUE YMEHNUS M HABBIKM PaOOTHI, OCBOCHHBIC UM B COOTBETCTBHH C mporpammoit HUP; y
oOyuarornierocst copMUpPOBaHbI HAa BHICOKOM YPOBHE BCE KOMIETEHIINH, TpeaycMoTpeHHbIe nporpammoit HUP; oOyuarommuiics
CTIOCO0EH M3JI0KUTH KITFOUEBBIC MTOHATHS O SBICHUSX U ITpoIleccax, HabmomnaeMsIx Bo Bpemst HUP; oOywatommuiics ciocoOeH
M3JI0KUTH TEOPETHIECKHE OCHOBBI M 000CHOBATH BEIOOP KOHKPETHOTO METOA AJIS IPOBEACHUS MCCIIEMOBAHNS; 00yIatomuiics
MOJArOTOBWII OTUeT O BhinoaHeHur HUP u 3ammrun ero 6e3 3amevdanuii; OMMOKH ¥ HETOYHOCTH OTCYTCTBYIOT.

OI1leHKa «XOPOILOY» BEICTABISCTCS, KOTa 00yJaronIHics JEMOHCTPHPYET IPOYHBIC TEOPETUUCCKUE 3HAHHUS, BIaJICCT
TEPMHHOJIOTHEH, JIeflaeT apryMEHTHPOBAaHHBIE BEIBOIBI M 0000IIEHNS, IPUBOINUT IIPUMEPHI, HO TIPH 3TOM JIeTaeT HeCYIIeCTBEHHbIE
OIIHOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO MIIH IIPU He3HAYUTEIBHON KOPPEKIIUH IIPEHOAaBaTeIeM.

O1eHKa «yIOBJIETBOPUTEIBHOY» BBICTABIISETCS, KOT1a 00yYaromuiicss JeMOHCTPUPYET HErMyOOKre TeOpEeTHYECKHEe 3HaHNUS,
MPOSIBISIET ¢1a00 chopMHUpPOBaHHBIC HABBIKH aHAJIH3a SBJICHUH U ITPOIIECCOB, HEJOCTATOYHOE YMEHHUE JIeIaTh apryMEHTHPOBaHHBIC
BBI- BOJIBI ¥ IPUBOJIUTE IIPUMEPHI, TOKA3BIBACT HE JOCTATOYHO CBOOOAHOE BIIaJICHHUE TEPMUHOIOTHEH, TOTHIHOCTHIO
MOCTIeIOBATENBHOCTHIO U3JI0KEHUS, JIeTIaeT OIIMOKH, KOTOPBIE MOYKET HCIIPABUTH TOJIBKO MPU KOPPEKIMH TPENoaBaTeeM.
OI1leHKa «O HEYAOBICTBOPUTENBHO» BBICTABISICTCS, KOTJa 00YJaIOIIUiics JEMOHCTPUPYET He3HAHUE TCOPETUICCKUX OCHOB
npenMeTa, He yMeeT JIeflaTh apryMeHTHPOBAaHHbIE BRIBOABI U IPUBOIUTE IIPHMEPHI, HE BIaJCeT TEPMUHOIOTHEH, TPOSIBIISET
OTCYTCTBHE JJOTHYHOCTH U MOCIEIOBATEIEHOCTHIO H3JIOKECHNUS, AENaeT OMIMOKH, KOTOPhIE He MOXKET UCIIPABUTH JaXe IIPH
KOPPEKLIMH MPETo1aBaTeNeM.

ITpoxoxaeHre KOHTPOJIEHOTO MEPONIPUSITHS 0 Clade 3a4eTa ¢ OLIEHKOW CUNTAETCs BHIIIOJHEHHBIM YCIIELIHO, €CIIU IIPU €r0
OIICHWBAHMH TTOJTyIeHa OIIEHKA HEe HIKE «YIOBICTBOPUTEIHHOY.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTAaBUTENH 3arnasue bubanoreka W3narenscTBoO, rof, 3. aapec
JI1.1 | Tepéxun B.B. KomnbroTepHoe Towmck : M3parenscTBO
MOJIEIMPOBAHHUE CHCTEM ToMCKOTO MOJUTEXHUYECKOTO
3JIEKTPONIPUBO/IA TOCTOSIHHOTO yHHUBepcurera, 2015,
Y TIEPEMEHHOTO TOKA B http://biblioclub.ru/index.php?
Simulink : yuebHnoe nmocobue page=book&id=442809
JI1.2 | B.II. Koctun Teopus 3kcriepuMeHTa : orvy, 2013,
VYdeOHOE mocoone http://biblioclub.ru/index.php?
page=book&id=259219
JI1.3 | M. 3. Baiinmreiin, B. | OcHOBBI Hay4YHBIX Homkap-Ona : Mapuiickuii
M. Baitamreiin, O. B. | uccnenosanmii : Yuebnoe rOCyJapCTBEHHBIN
Kononosa nocobue TEXHUYECKUI YHUBEPCUTET,
2011 r.,
https://biblioclub.ru/index.php?
page=book&id=277061




ABTOpBI, COCTAaBUTENH

3arnaBue

bubaunoreka W3narenscTBo, rof, 3. aapec

JI1.4 | A.P.Komaraunos, C. K. |3OnexrpomexaHOTpOHHEIE Mocksa ; Bonoraa : Undpa-
Jlebenes, H. E. CHUCTEMBI: COBPEMEHHbBIC WNuxenepus, 2019 1.,
I'Hes3noB ; Hayd. pen. METOJIBI YIIPaBIICHNUS, https://biblioclub.ru/index.php?
B. ®. I'mazyHoB peanu3anuy 1 MpUMEHEHUS : page=book&id=564222
ydeOHoe mocobue
6.1.2. JlonoTHUTeILHAS JIMTepaTypa
ABTOPEI, COCTaBUTENN 3arnaBue BubnmoTeka W3narenscTBO, TOT, 311. azpec
JI2.1 | Kykymkuna B.B. OpraHu3zanusi Hay4yHo- Wudpa-M, 2011,
HCCIIEI0BATENBCKOH paboTHI
CTYJEHTOB (MarucTpoB)
J12.2 |T'epman-T'ankun C.I. Kommnbrotepaoe Cn6.: Kopona, 2001,
MOJICTTHPOBaHNE
MOJTYTIPOBOTHUKOBBIX CHCTEM B
Matlab6.0: yue6HOE ocoOue
JI2.3 | O.IL [IBopsiHMHOBA, OO01ast Teopust U3MEPEHHIA: Boponex: Boponexckuit
H.JI. Kneiimenosa, [IpakTrky™m : yaeOHOE mocooue roCyJJapCTBEHHBII
O.A. Opnosuesa, A.H. YHUBEPCUTET UHXKEHEPHBIX
Ileruna TexHonorui, 2017,
http://biblioclub.ru/index.php?
page=book&id=482040
J12.4 | Kanmas O. Teopust BEpOSITHOCTEH, Tomck : M3naTenscTBO
MaTEeMaTHYECKasi CTATHCTHKA TOMCKOTO MOTHTEXHHIECKOTO
CiTy4aifHbIe TPOLIECCHI: yHHuBepcuTera, 2013,
YaeOHHIK http://biblioclub.ru/index.php?
page=book&id=442107
JI2.5 | dpsxonos B.II. MATLAB R2006/2007/2008 + Mockga : COJIOH-ITPECC,
Simulink 5/6/7. OcHOBBI 2008,
MPUMEHEHUS : TIPAKTHIECKOe http://biblioclub.ru/index.php?
nocobue page=book&id=117820
JI2.6 | dpsxonos B.IT MATLAB 6/6.1/6.5 + Simulink Mockga : COJIOH-ITPECC,
4/5 B MmaTemMaTuke u 2008,
MOJICTTMPOBAHUH: MTOJTHOE http://biblioclub.ru/index.php?
PYKOBOJICTBO TIOJIH30BATEIIS page=book&id=271895
JI2.7 |B. H. AHocos, A. A. BexropHoe ynpasnenue HoBocubupck :
Juab, 1. A. Kotun ACHHXPOHHBIMH HoBocubupckuii
ANIEKTPONPUBOJIAMHU HA OCHOBE rOCYAapCTBCHHBIH
MPOTHO3UPYIOMINX MOJENEH : TEXHUYICCKUI YHUBEPCUTET,
yaeGHOe mocobue 2017 r.,
https://biblioclub.ru/index.php?
page=book&id=576111
JI2.8 |B. C. Kammok, /1. B. MexaTpoHHbBIE MOAYJIH U Mumnck : PUIIO, 2016 c.,
Kamrox CHUCTEMBI B TEXHOJIOTHIECKOM https://biblioclub.ru/index.php?
000pyOBaHUH IS page=book&id=463290
MHKPOAJICKTPOHHKY : yueOHOe
nocobue
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka WznatenscTBO, 1O, 311. agpec
JI3.1 |Maxwupuna P.E. HayuHno-uccnenoparenbckas Hosorpouux: HO HUTY
paboTa 1o HarpaBICHUIO "MHUCuC", 2020 r.,
13.03.02 - DnexTposHEpreTHKa http://elibrary.misis.ru,
U JIEKTPOTEXHUKA! www.nf.misis.ru
METOIUYCCKUE YKA3aHHS
6.2. Ilepeyens pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAHOHHOH ceTH « AHTEpHET»
91 |Hayunas snexrponnas oubnanorexka eLIBRARY https://www.elibrary.ru/
32 |LMS MOODLE http://moodle-nf.misis.ru/
93 | YuuBepcurerckas 6ubiamnoreka ONLINE https://biblioclub.ru/
6.3 Ilepeuenb MPOrpaMMHOIo odecnedeHust
I1.1 | Solidworks Education Edition
I1.2 | Mathcad 14.0 University Classroom Perpetual
I1.3 | Micro-Cap 10 Evaluation




I1.4 | Arduino

1.5 |[MATLAB & Simulink

I1.6 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.7 |SimInTech

I1.8 |Scilab

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

H.1 | http://window.edu.ru/window/catalog - exHOE OKHO HOCTyMHa K 00pa30BaTEILHBIM PECypcam;

N.2 |http://matlab.exponenta.ru/ - moapoOHbBIe aBTOPCKHE PyKOBOJACTBA MO mpoaykram MathWorks;

N.3 |http://electromeh.npi-tu.ru/ - Hay4IHO-TeXHUYIECKHUH XypHAT «}I3BecTus BBICIINX yIEOHBIX 3aBeICHNIL. DIEKTPOMEXaHUKAY;

W.4 |http:/sstuacu.esrae.ru/ - SMEKTPOHHBIA HAYYHBIH )KypHAT «DJICKTPOTEXHHUKA, IMEKTPOMEXaHNKA U SIEKTPOTEXHOIOTHI;

https://readera.ru/elektro - Hayano-Texandeckuit sxypHan « QJIEKTPO. DnexkTpoTexHuKa, 3IeKTPOIHEPTreTHKA,
SIEKTPOTEXHUYECKAsK TIPOMBILIIICHHOCTbY.

n.s

N.6 |http://electrical-engineering.ru/ -"DNeKTPOTEXHNUKA: CETEBOM IEKTPOHHBIA HAYUHBIN KypHaT"

http://www.news.elteh.ru/ O6mepoccuiicknuii xypHan « HoBoCcTH DIEKTPOTEXHUKI - OT-paciieBoe HHHOPMAIIOHHO-

n.7 CIIPAaBOYHOC M3IaHKE.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenune OcHarienne
123 VYuebnas mabopartopus (xommbioTepHBIH | Kommiekr — ydeOHol  mebemm Ha 12 mecT g
KJacc) Kabuner KypCOBOTO u | oOyvaromuxcsi, 12 cTanMOHApHBIX KOMIBIOTEPOB ISt
JUILIOMHOTO HNPOEKTHUPOBAHMS, | CTYJICHTOB, 1 CTallMOHAPHBII KOMITBIOTEP JuIst

CaMOCTOSITENBEHOH pabOTHI 00YJaIOIIIXCS

nperoaBatenst (y BCEX BBIXOA B HWHTEPHET), MPOEKTOD,

9KpaH, KOMMYyTaTop, BeO Kamepa, NOCKa-(hIMMUapT MarH.-
MapkepHas mnepenaBmkHas, goctyn k OMMOC YHuBepcurera
MUCHUC 4depe3 nuuHblii kabuHer Ha miatrpopme LMS
Canvas u Moodle, munen3uonnsie nporpamMel MS Office,
MS Teams, autuBupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUSA 1JIAd OBYYAIOIIUXCS, TPEBOBAHUS K BHEIIIUM BA3AM HUP

JIns ycTienrHoro BBIOTHEHHsI HAyYHO-HUCCIIEJ0BATENbCKON paboThl HEOOXOAUMO:

— O3HAaKOMHUTBLCA CO BCEMU pa3aciiaMu HACTOSIICH IIpOrpaMMBbI;

— BBIIIOJIHATH pa60Ty B COOTBETCTBUU C UHAWBUIYAJTIbHBIM 3aJaHUEM, BBIJAHHBIM PYKOBOJUTEIICM

— PeryJIipHO NOCEUaTh KOHCYJIbTALUU;

— HCIIOJIb30BATh BCE BO3MOXKHOCTH, TIPEACTABIISEMBIC By30M I10 OA0OPY UCTOUHHUKOB (JIEKTPOHHbIE OMOIMOTEYHbIE CHCTEMBI;

— M3YYUTH PEKOMEHIYEMYIO JINTEPATypY, B T.4. IO METOANKe BhImoiHeHus HIP;

— HCHOJIb30BaTh MaTEPHAIBHO-TEXHUUECKHAE BO3MOXKHOCTH By3a AJIS IPOBEACHHUS PAOOTHI — CHEHATH3NPOBAHHBIC Ay AUTOPHU.
OTyeT no UTOraM Hay4HO-HCCIIE0BAaTENbCKON Pab0Te MPEIOCTABISETCS PYKOBOIUTEIIO NPAKTUKK OT Kadeaphl He M03/JHee, YeM 3a

JIeCATh THEH 10 3aIUThI.

Pe3ynbpTaThl HAYYHO-NCCIEIOBATEIBECKOH pabOTHI OIEHUBAIOTCS ITOCPEACTBOM IIPOBEICHHUS MTPOMEXKYTOUHOH aTTECTAIIHH.
HeynoBnerBopurensHble pe3yabTaThl IPOMEKYTOUHON aTTECTAIMH 10 HAYYHO-HCCIIEI0BATEIBCKON PaboTe MITH HEMTPOXOXKACHNE
MPOMEXYTOUHOH aTTECTAlK M0 HAyYHO-UCCIIEN0BATENbCKON paboTe PU OTCYTCTBUM YBaXKUTEIBHBIX IPUUUH MPU3HAIOTCS

aKaIeMHIEeCKON 3a10JKEHHOCTRIO.

Marepuaisl I0 Hay9HO-HCCIEA0BATENBCKOI paboTe 00yJarommerocs XpaHsaTcs Ha Kaeipe B yCTaHOBICHHOM IOPSAKE.




