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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 | - oOyuenne GopMyIHpOBaHHIO 3324 UCCIAESIOBaHUI U pa3pabOTKe TUIIOTE3bI;
1.5 | - mpoBeneHne TEOPETHUECKUX U IKCIIEPUMEHTABHBIX HCCIICIOBAHHA, @ TAKXKE BBITOJHECHNUE BRIYACITATEILHBIX
9KCTIEPUMEHTOB;
1.6 | - mOCTpOCHNE MaTEMAaTHIECKUX MOJIENeH 00 BEKTOB MCCIICIOBaHUI,
1.7 | - ocBO€HME METOIMK HAYYHOTO TBOPUECTBA;
1.8 | - moy4eHue HaBBIKOB NMPOBEACHUS HAYYHBIX UCCIIEIOBAHUHN B KOJJICKTHBE;
1.9 | - pa3BUTHE TBOPYECKOTO MBILUIEHUS U CAMOCTOSTEILHOCTH.
2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOI ITPOTPAMMBI
Bnox OIT: B2.B
2.1 TpebGoBanus K npenBa]PnTenbﬂoﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 | BropuuHble 3HEPropecypchl MPOMBIIUIEHHBIX IPEANPUATHI
2.1.2 | Peulenue npuKkiIagHbIX 3a1a4 ¢ ucrnonb3oBanueM MATLAB
2.1.3 | TexHonorudeckue SHEPrOHOCUTENN PEAIPUATUI
2.1.4 | OHeprocbepexeHHe B TEIUIOIHEPTETUKE U TEMIOTEXHOIOTHI
2.1.5 |MarepuanoBeneHue U TeXHOIOTUS KOHCTPYKIIMOHHBIX MaTepHaNIoB
2.1.6 | Merpoiorus, cepTH(GUKAINSA I TEXHIIECKHE H3MEPCHUS
2.1.7 | TemmomaccooOMeH
2.1.8 | TomnuBo U TOIIMBOCIKUTAIOLINE YCTPOICTBA
2.1.9 | ®U3MKO-XUMHUYECKHE OCHOBBI BOJIOTIOATOTOBKHU
2.1.10 |T'mpporazonuHamuka
2.1.11 |MexaH#uKa XUIKOCTH U Ta30B
2.1.12 | Teopust BepoSITHOCTEH 1 MaTeMaTH4ecKasi CTaTUCTHKA
2.1.13 | Texnuueckas TepMOAMHAMUKA
2.1.14 | YyeOHas nMpaKTHKa MO ITOJyYCHUIO IEPBHYHBIX ITPOPECCHOHAIBHBIX YMCHUIH
2.1.15 | ®U3HKO-XUMHUUYECKHE CBOIICTBA BOIbI
2.1.16 | ®unocodus
2.1.17 | Xumus TorumBa
2.1.18 |HMudopmaTuxa
2.1.19 |IlepconanpHast 3PeKTUBHOCTH
2.1.20 | ®usuka
2.1.21 | Xumus
2.2 JAucuunimnHbl (MOIY/IH) U PAKTHKHU, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK

npeamecTrByrouee:

3. PE3YJIbTATBI OBYUYEHUM:A IO JUCIHUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

IIK-2: nayuyHo-ucc/Ie10BaTeIbCKAas (B 00J1aCTH TEMJI03HEPTeTHKH U TEMJIOTEXHUKH)

3HaTh:

[1K-2-31 ocHOBHBIE ITapaMeTPHI HAASKHOTO (PyHKIIMOHIPOBAHUS TEIUNIOMEXaHUIECKUX CHCTEM

YK-4: uccinenopanus

3HaTb:

VK-4-31 Teopuro mpoBeneHNS SKCTIEPIMEHTOB B 00JIACTH IIEKTPOMEXaHNIECKHUX IIpeoOpa3oBaterneii sHepruu

YK-2: cucreMHBIH aHAIN3

3HaTh:




YK-2-31 ocHOBHBIE METOBI X MOJEIH TEOPUU CUCTEM U CUCTEMHOTO aHaIn3a

OIIK-4: npakTHyeckasi npogecCHOHATBHAS MOATOTOBKA (CNIOCO0EH YIUTHIBATH CBOHCTBA KOHCTPYKIMOHHBIX MATEPHAJIOB B
TEMI0TeXHMYECKHX PAacyeTax ¢ y4eToM JHHAMHYECKHX H TelJI0BBIX HATPY30K)

3HaTh:

OIIK-4-31 06aacTi IpUMEHEHHS, CBOMCTBA, XapAKTEPUCTHUKU U METO/IBI HCCICAOBAHHUS KOHCTPYKLMOHHBIX MaTepHaoOB, BEIOUpaeT
KOHCTPYKIIMOHHBIC MaTCpHAJIbl B COOTBETCTBUU C Tpe6yCMBIMI/I XapaKTCPpUCTUKaMU I UCITIOJIb30BaHUA
B 00J1acTH MPO(eCCHOHANBHOHN IeITeIFHOCTH

YK-9: HenpepbiBHOE 00pa3oBaHue

3HaTh:

YK-9-31 ocHOBBI oKcka HHPOPMAIIH B PA3IMUHBIX HCTOYHUKAX

YK-4: uccinenopanus

YMmerb:

YK-4-Y1 npuMeHATs CTaHAapTHBIE TAKETHI AJISI MOJETUPOBAHNSA U PSKUMOB PabOTHI 00BEKTOB MPOGHECCHOHATBHON NEATEIEHOCTH

YK-9: HenpepbIBHOE 00pa3oBaHue

Ymern:

YK-9-V1 coxpaHsaTh, 00padaThIBaTh U aHATU3UPOBATH HHPOPMAIIHIO

YK-2: cucreMHBIH aHAIN3

YMmerb:

VYK-2-VY1 npumeHnsTs cucteMy QpyHAaMEHTaNbHBIX 3HAHUHN U WASHTUQHUKALUH, (POPMYITHPOBAHUS U PELICHUS 3a/1a4 aHaTU3a

IMK-2: nayuyHo-ucc/Ie10BaTeIbcKas (B 00J1aCTH TENJI03HEPTeTHKH U TEMJIOTEXHUKH)

YMmerb:

[IK-2-¥Y'1 MomennpoBaTs aBapHifHbIE CHTYalllH B TIEPEXOHBIX PEKUMaX PabOTHI

OIIK-4: npaxkTu4ieckas HpO(l)eCCHOHaJ'IbHaﬂ noaAroToBka (CHOCOﬁeH YUuThHIBATH cBoOiicTBa KOHCTPYKIIMOHHBIX MaTE€PUAJIOB B
TEIVIOTEXHHYECCKHUX pacuyeTax ¢ y4€TOM JMHAMHUYECCKHUX U TCIJIOBBIX Harpy:mK)

YMmerb:

OIIK-4-Y1 BBIIOIHATH 3CKU3bI, YEPTEKH U CXEMBI B COOTBETCTBHH C TPEOOBAHUSIMHU CTAaHAAPTOB C UCIIOIH30BAHUEM CPEICTB
aBTOMAaTHU3alMH IIPOCKTUPOBAHUS

Baaaernb:

OIIK-4-B1 BBIIOJIHATH OCKM3bI, YCPTCIKN U CXEMbI B COOTBETCTBHU C Tp€6OBaHI/IHMI/I CTaHAapTOB C UCIIOJIb30BAHUEM CPEJICTB
ABTOMATU3allUN IPOCKTUPOBAHUA

YK-9: HenpepsiBHOe 00pa3oBanune

Baanernb:

YK-9-B1 mMeromamu npencraBieHns HHOOPMAIHK C HCTIOIB30BaHUEM MH()OPMAIMOHHBIX TEXHOIOTHI

YK-2: cucTeMHBI aHAJIN3

Baanernb:

VK-2-B1 HaBBIKAMU Q)OpMaJ'ILHOFO ONMUCaHHusA CTPYKTYPbI CUCTEM, HABBIKAMH CUCTCMHOI'O aHAJIn3a B IIPUJIOKCHUU K
TMPOU3BOACTBEHHBIM CUCTEMaM

IIK-2: HayuyHO-HcCIe10BaTeIbCKast (B 00/1aCTH TEIVIOIHEPIreTUKH U TeNI0TeXHUKH)

Baaaernb:

[IK-2-B1 HOpMaTHBHO-TEXHUYECKOHN JOKyMEHTaIMel NpH 000CHOBAaHUH NPOEKTHBIX peleHUH

YK-4: uccnenopanus

Baanernb:

VK-4-B1 MeToauKoi IPOBEECHUS aHAIN3a 10 Pe3yJIbTaTaM Hay4HO-HCCIIEN0BAaTENbCKON AEATEIbHOCTH

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pazgenos | Cemectp | Uacos | @opmupyemsbie | Jlureparypa | IIpumeuanue KM Beinosan
3aHATHS U TeM /BUJ 3aHATHSA/ / Kype HHANKATOPbI H JJI. sieMble
KOMITeTEeHIU I pecypcbl padoTsI
Pa3nen 1.
IMocTanoBOYHBI 3TAN




1.1

DopMynUpOBaHUE
npoOJIeMbI U TEMBI
nccnenosanus /Cp/

10

OIIK-4-31
OIIK-4-V1
OIIK-4-B1 IIK-
2-31 TIK-2-V1
I1K-2-B1 VK-2
-31 YK-2-V1
VK-2-Bl VK-4
-31 YK-4-Y1
VK-4-B1 VK-9
-31 YK-9-V1
VK-9-Bl

J1.1J11.2

JI1.3J12.2J13.

1
0102233

KM1

P1

1.2

CoBpeMHHbIE HAIIPABJICHUS
B HAyYHBIX UCCIICIOBAHMUS B
obmacTn

AMEeKTpOoTeXHUKH /Cp/

OIIK-4-31
OIIK-4-V1
OIIK-4-B1 IIK-
2-31 [IK-2-V1
I1K-2-B1 VK-2
-31 YK-2-V1
VK-2-Bl VK-4
-31 YK-4-V1
VK-4-B1 VK-9
-31 YK-9-V1
VK-9-Bl1

J3.1

KM1

P1

1.3

ITocTtanoBka 11€711 ¥ 3a7a4
Hay4HO-HCCIIEI0BATENBbCKON
pa6otsr /Cp/

10

OIIK-4-31
OIIK-4-Y1
OIIK-4-B1 IIK-
2-31 [IK-2-Y1
IK-2-B1 VK-2
-31 YK-2-V1
VK-2-Bl VK-4
-31 YK-4-V1
VYK-4-B1 VK-9
-31 YK-9-V1
VK-9-Bl1

J1.1J11.2

JI1.3J12.2J13.

1
0102393

KM1

P1

1.4

Iomyuenue
WHIUBHIYAIBHOTO
3amanus /Cp/

10

OIIK-4-31
OIIK-4-V1
OIIK-4-B1 IIK-
2-31 IIK-2-¥1
IK-2-B1 VK-2
-31 VK-2-V1
VK-2-Bl VK-4
-31 VK-4-V1
VYK-4-B1 VK-9
-31 YK-9-V1
VYK-9-Bl

JI1.1J11.2

JI1.3J12.2J13.

1
30105253

KM1

P1

Paznea 2. O630p

2.1

[MonGop UCTOYHHUKOB
(Hay4YHBIX, IEPHOAUICCKUX
U Jp.) 10 TeMe
nccnenoanus /Cp/

10

OIIK-4-31
OIIK-4-V1
OIIK-4-B1 IIK-
2-31 IIK-2-¥1
IIK-2-B1 VK-2
-31 YK-2-V1
VK-2-B1 VK-4
-31 YK-4-V1
VYK-4-B1 VK-9
-31 YK-9-V1
VYK-9-Bl

JI1.1J11.2

JI1.3J12.2J13.

1
35105253

KM1

P1




2.2 N3y4enue metonoB 8 OIIK-4-31 JI1.1J11.2 KM1 P1
HCCIICIOBAHMS U OIIK-4-Y1 JI1.3J12.2J13.
MPOBEIECHUS OIIK-4-B1 IIK- 1
9KCIIEPUMEHTAIbHBIX 2-31 TIK-2-V1 013233
pabot /Cp/ [IK-2-B1 YK-2

-31 YK-2-V1
YK-2-B1 YK-4
-31 YK-4-V1
YK-4-B1 YK-9
-31 YK-9-V1
YK-9-B1

2.3 Br160op nporpamMmmHoro 2 OIIK-4-31 JI.1J11.2 KMI1 P1
obecrieueHus 1Ist OIIK-4-V1 JI1.3J12.2J13.
00pabOTKH Pe3yJIbTaTOB OIIK-4-B1 IIK- 1
skcriepumMenTa /Cp/ 2-31 TIK-2-V1 013233

[IK-2-B1 YK-2
-31 YK-2-V1
YK-2-B1 YK-4
-31 YK-4-V1
YK-4-B1 YK-9
-31 YK-9-V1
YK-9-B1
Paspea 3.
JKCIepUMeHTANbHBIH
Tan

3.1 VYdacTue B 10 OIIK-4-31 JI.1J11.2 KM1 P1
HCCIIEIOBATEIbCKUX OIIK-4-Y1 JI1.3J12.2J13.
paboTax Ha 0ObEKTaxX OIIK-4-B1 IIK- 1
ANIEKTPOIHEPTETHKH B 2-31 I[IK-2-V1 2132 33
Ka4yeCTBE YJIeHa [IK-2-B1 YK-2
rpymsl /Cp/ -31 YK-2-V1

VK-2-B1 YK-4
-31 YK-4-V1
YK-4-B1 YK-9
-31 YK-9-V1
YK-9-B1

32 Yyactue B UCTIBITAHUSIX 10 OIIK-4-31 JIT.1JI1.2 KM1 P1
3NIEKTPUIECKOTO OIlK-4-V1 JI1.3J12.2J13.
obopynoBanus /Cp/ OIIK-4-B1 IIK- 1

2-31 IIK-2-¥1 212233
[IK-2-B1 YK-2

-31 YK-2-V1
VYK-2-B1 YK-4

-31 YK-4-V1
YK-4-B1 YK-9

-31 YK-9-V1

YK-9-B1
Pa3nen 4. OTueTHBIi dTan

4.1 O6paboTka 1 aHaIN3 12 OIIK-4-31 JIT.1JI1.2 KM1 P1
(hakTuaeckoro OIlK-4-Y1 JI1.3J12.1
Mmarepuana /Cp/ OIIK-4-B1 IIK- | JI2.2J13.1

2-31 IIK-2-¥1 212233
[IK-2-B1 YK-2
-31 YK-2-V1
YK-2-B1 YK-4
-31 YK-4-V1
YK-4-B1 YK-9
-31 YK-9-V1

VK-9-B1




4.2 IToaroroBka oTuera: 5 10 OIIK-4-31 JI1.1J11.2 KM1 P1
aHaUTHYecKass 00paboTka OIIK-4-Y1 JI1.3J12.2J13.
coOpaHHOTO MaTepHana s OIIK-4-B1 IIK- 1
BBITIOJIHEHHS OTYETA O 2-31 IIK-2-Y1 212233
HAY4YHO-HCCIIE0BATENLCKOM [1IK-2-B1 YK-2
pabote /Cp/ -31 YK-2-V1

YK-2-B1 YK-4
-31 YK-4-V1
YK-4-B1 YK-9
-31 YK-9-V1
YK-9-B1

43 ITogroroBka u 3amura 5 14 OIIK-4-31 JI1.1J11.2 KM1 P1
0T4€Ta MO HAy4HO- OIIK-4-Y1 JI1.3J12.2J13.
HCCIIeIOBATENLCKOM OIIK-4-B1 IIK- 1
pabote /Cp/ 2-31 IIK-2-Y1 212233

IMK-2-B1 YK-2
-31 VK-2-V1
YK-2-B1 YK-4
-31 YK-4-V1
YK-4-B1 YK-9
-31 YK-9-V1
YK-9-B1

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHASA padoTa, TecT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITEILHON MOATOTOBKH




Kon KM KM1

KonTpoJubHoe Bompocs! k 3a4eTy ¢ OLICHKOI

MeponpusiTue

IIpoBepsiembie VK-2-31;YK-9-31;0I1K-4-31;I1K-2-31;YK-4-31
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 VK-2-V1;VK-2- 3amaHne Ha HAYYHO-HUCCIIEA0BATEIbCKYIO paboTy BhIJAECTCS

B1;YK-9-Y1;YK-9- |pykoBomuTeneM MpakTHKA OT KadeIpbl U COCTOUT M3 ABYX YaCTEH:
B1;0IIK-4-Y1;0IIK |Teopernueckoe 3a/laHue U MPAKTHIECKOE 3a/IaHuE .
-4-BL;IIK-2-V1;I1IK- | B Teopernyeckyro 4acTb BXOIAT CIEAYIOLINE BOIIPOCHL:
2-B1;YK-4-Y1;YK-4 |- BBIOOD TeMBI HCCIEIOBAHUS U €€ aKTYalbHOCTD;

-B1 - 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, 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
HpeaycMaTpuBaeTcsl MPOMEKYTOUHas aTTecTalus B popMe 3a4éTa ¢ OLICHKON. 3a4eT ¢ OLEHKOH 3aHOCUTCS B BEJOMOCTh U 3a4€THYIO

KHIDKKY 00YYaroIerocs.

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

OLICHUBAKOTCA:

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

KOPPEKIUH ITPEIIOaAaBaTCIEM.

HpOXO){(}IGHI/IG KOHTPOJIBHOTO MCPOIIPUATHSA 1O CAa4Y€ 3a4€Ta C OHeHKOﬁ CUHUTACTCA BBIITOJIHCHHBIM YCIICIIHO, €CJIN IIPU €TO
OIICHMBAHWU ITOJIYUYCHA OLICHKA HEC HUXKC «YHOBJICTBOPUTCIIEHOY.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iurepatrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH

3arnaBsue

bubaunoreka

W3nparenscTBo, rof, 1. aapec

JI1.1 | Komoxomasues C.H.

[pupOIHBIC SHEPTOHOCUTEIH 1
yIIePOAHbIC MaTepUaJIbL.
CocTaB 1 CTpOCHHE.
CoBpemMenHas knaccuukanus.
TexHOJIOTHM NPOM3BOACTBA U
Jo0bIYa.

M. K/I JTubpokom, , 2013,

JI1.2 | beicrpuukuii I'.®.

TermoTexHuka u
SHEPrOCHIOBOE 000pyI0BaHNE
TMPOMBIIIICHHBIX
NPEANPHUATHIL: YUeOHHUK

IOpaiiT, 2019,

JI1.3 | B.II. Koctur

Teopust PKCIICPUMEHTA :
VYuebuoe mocobue

Ory, 2013,
http://biblioclub.ru/index.php?
page=book&id=259219

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

Bubnnoreka

HznatenscTBO, TO, 311, aapec

JI2.1 | O.IL. iBopsiHUHOBA,
H.JI. KneiimenoBa,
O.A. Opnosuesa, A.-H.
Ilernna

OO61mas Teopust U3MEPEHUH:
IMpakTuky™m : yaebHOe mocobOue

Boponex: Boponexckuii
rOCyJapCTBEHHBIN
YHHUBEPCHUTET HHKCHEPHBIX
TexHoyorui, 2017,
http://biblioclub.ru/index.php?
page=book&id=482040

JI12.2 | C.A. Benses, A.B.
Bopo0Obes, B.B.
JIuTBak.

Hanexnocts
TEIJIOAHEPTeTHYECKOTO
obopynosanus TOC : YuebHoe
nocobue

UznarenscTBo ToMcKkOTO
HOJIUTEXHUYECKOTO
yHHUBepcurera , 2015,
http://biblioclub.ru/index.php?
page=book&id=442071




6.1.3. MeTronuueckue pa3padoTku

ABTOPEBI, COCTaBUTEIN 3arnaBue bubnmnoTeka WznarenbcTBO, TOM, 3J1. aIpec
JI3.1 | Maxwupuna P.E. Hayuno-uccnenoBarensckas Hosotpounk 6 HO HUTY
paboTa 1o HapaBJICHUIO MUCuC, 2020 r.,
13.03.01 - TenmosHepreTuka u http://elibrary.misis.ru,
TEIJIOTEXHHUKA: METOAUYCCKHE www.nf.misis.ru
yKa3aHUsg
6.2. Ilepeuenn pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 |Hayunas snmexrponHas 6ubmnoreka eLIBRARY https://www.elibrary.ru/
32 |LMS MOODLE http://moodle-nf.misis.ru/
73 | YuuBepcurerckas 6udianoreka ONLINE https://biblioclub.ru/
6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
I1.1 | Solidworks Education Edition
1.2 |Mathcad 14.0 University Classroom Perpetual
I1.3 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.4 |Micro-Cap 10 Evaluation
I1.5 | Bpaysep Google Chrome
1.6 Microsoft Teams
I1.7 | WinDjView 2.0.2
1.8 | Arduino
1.9 | DjVu Solo 3.1
I1.10 |MATLAB & Simulink
I1.11 |SimInTech
I1.12 |Scilab
6.4. Tlepeyen» NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
N.1 |http://window.edu.ru/ - emuHOE OKHO JOCTYIIA K 00pa30BaTENBHBIM PECYpCaM;
N.2 | http://matlab.exponenta.ru/ - moipoOHBIE aBTOPCKHE PYKOBOACTBA 110 porykraM MathWorks;
n.3 |http://window.edu.ru/window/catalog - ennHOE OKHO JTOCTyIa K 00pa30BaTeIbHBIM Pecypcam;
N.4 |http://teplokot.ru/ - Gonpiast TeXHUYECKast OHOIMOTEKA MO TEIIOTEXHUKE;
N.5 |http://www.tepen.ru/ - xxypHain «TermiosHepreTuka;
n.6 |http://www.rosteplo.ru/ - unpopMaIioHHasE cUCTEMA 10 TETUIOCHA0KEHHIO.
n.7
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenune OcHarienne
123 VYuebnas maboparopus (xommbioTepHBIH | KoMmmekr yueOHOM Mebenn Ha 12 MecT amst oOydarommxc,
KJacc) Kabuner KypCOBOTO n|12 crauMoHapHBIX KOMIIBIOTEPOB IS CTYIOEHTOB, 1
JUTUIOMHOTO NPOEKTHPOBAHMS, | CTAIIMOHAPHBIN KOMIbIOTEp UL mpenonaBatens (y Bcex

CaMOCTOSITENBEHOH pabOTHI 00YJaIOIIIXCS

BBIXOJI B HMHTEpPHET), MPOEKTOp, JKpaH, KOMMYTaTtop, BeO
KaMmepa, AocKa-(paumuapT MarH.-MapkepHas TepeiBUKHAs,
noctynn k OUOC VYuuepcurera MUCHUC wyepe3 nuuHbIN

kabmHer Ha twrarpopme LMS Canvas u Moodle,
nuieH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA NJId OBYYAIOIIUXCS, TPEBOBAHUS K BHEIIIUM BA3AM HUP

JInst ycTIenHoOTo BRIMOTHEHHsI HayYHO-HUCCIIE0BATENbCKON paboThl HEOOXOAUMO:
— 03HAKOMHTBCS CO BCEMH pa3JiellaMi HACTOSIIENH TPOrpaMMBbl;
— BBITIOJIHATE pab0Ty B COOTBETCTBUH C MHIUBHIYAIbHBIM 33/IaHUEM, BBITAHHBIM PyKOBOIHUTEIIEM;
— PETyNApHO MOCeNaTh KOHCYJIbTAllUH;
— HCIIOJIb30BATh BCE BO3MOXKHOCTH, TIPEACTABIISEMBIC By30M I10 OA0OPY UCTOUHHUKOB (3JIEKTPOHHbIE OMOIMOTEYHbIE CHCTEMBI;

— M3YYUTH PEKOMEHIYEMYIO JINTEPATypPY, B T.4. IO METOANKe BEImoiHeHus HIP;

— HCIOJIb30BaTh MaTEPHAIBHO-TEXHUYECKHE BO3MOXKHOCTH By3a AJIS IPOBEICHHUS PAOOTHI — CHEHATH3NPOBAHHBIC Ay AUTOPHU.
OTuer no UToraM Hay4YHO-UCCIIEN0BATENbCKON paboTe MPeaoCTaBIsAeTCs PyKOBOAUTENIO MPAKTUKU OT KadeIphl He MO3JHEE, UeM 3a

JIeCATh THEH 10 3aIUThI.

Pe3ynbpTaThl HAYYHO-NCCIENOBATEIBCKOH pabOTHI OICHUBAIOTCS ITOCPEACTBOM IIPOBEICHHUS ITPOMEXKYTOUHOH aTTECTAIIHH.
HeynoBnerBopurensHble pe3yabTaThl IPOMEKYTOUHON aTTECTAIMH 10 HAYYHO-HCCIIEI0BATEIBCKON PaboTe MITH HEMTPOXOXKACHHE
MPOMEXYTOUHOH aTTECTAlK M0 HAyYHO-UCCIIEN0BATENbCKON paboTe PpU OTCYTCTBUH YBaXKUTEIBHBIX IPUUUH MPU3HAIOTCS




aKaJIeMUYECKON 3aI0JDKEHHOCTBIO.
Marepuaisl 0 Hay4YHO-HCCIIEA0BATENBCKOI paboTe 00yJaromierocs Xpausarcs Ha kadyeipe B yCTAaHOBICHHOM ITOPSIIKE.




