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Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ ®T'OC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
13.03.02 DrieKTpo3HEPreTHKA U 3JIeKTpoTeXHUKA (Mprka3 MunoopHayku Poccun ot 28.02.2018 1. Ne 144)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

13.03.02 HanpaBnenue moAroToBKu "DIEeKTPOIHEPTETHKA U AIEKTPOTEXHUKA"
[Mpodwis "DnekrpocHadxeHne"
roJ1 Hayaja noarotosku 2023

Pa6ouyro mporpammy cocTaBuJI(u):
o0.m.u., Ilpogheccop, Iopenos Cepezeil Banepvesuu
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadenpoii I'openos Cepreit BanepbeBuu



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1 | Llenpro U3y4eHNs JaHHOW TUCUIUILIIHEI SBISETCS MTOTyYeHNE HAaJalbHBIX 3HAHUH W YMEHUH 110 cOOpy M aHAIN3y Hay9IHO-
TeXHHUYECKOH NH(OPMAIIH, TPOBEJEHUIO HAYUHBIX dKCIEPUMEHTAIBHBIX HUCCIIEI0BAaHUH 110 3aaHHOM TeMaTHKe,
0(hOPMIICHHIO U MIPE/ICTABICHUIO X PE3YJIbTATOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.B

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

3. KOMIETEHLUH OBYYAIOUIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI U CLIUIIJINHBI
(MOJLY.JIsT)

IIK-1: Cnocoden MPOBOJAUTH HAYYHO-UCC/I€I0BATEC/ILCKUE U ONIBITHO-KOHCTPYKTOPCKUE paspaﬁonm 0 OTACJABbHBIM
pa3aejamM TeMbI

ITK-1.1: 3HaeT METOAMKH MTPOBECHHUS UCCIICOBAaHUI TapaMeTPOB M XapaKTEPHCTHUK IEMEHTOB U CHCTEM 3JIEKTPO0OOPYIOBaHHS

[IK-1.3: YMmeeT npuMEHSTh aKTyaIbHYI0 HOPMaTHBHYIO JOKYMEHTAIHIO U 0OPMIIATE Pe3yIbTaThl HAYyIHO-UCCIEI0BATEIECKIX U
OIBITHO-KOHCTPYKTOPCKUX padoT

B pesyibTate 0CBOCHMSI AMCHUIIIMHBI 00Yy4AIOLIUICS 10JIKEH

3.1 (3HaTh:

3.1.1 |- OcHoBBI TCOPHUH ITUIAaHUPOBAHWA SKCIIEPUMEHTA U OCHOBHBIC ME€TOJAbI U METOAUKHU 06pa6OTKI/I PE3yIbTaTOB
OKCIIEPUMCHTOB,

3.1.2 | - MeToauKy npoBeICHUS SKCIIEPUMEHTAIILHBIX HCCIIEI0BAaHU;

3.1.3 | - OyHKIHOHAIBHOE U CTPYKTYPHOE pa3/ieicHHe 0OBEKTOB UCCIICIOBAHUS

3.2 | Ymerh:

3.2.1 | - [ImaHupoBaTh U BBHIMOJIHATH THUIIOBbIE SKCIIE-PUMEHTAIbHbBIE UCCIEA0BAHUS

3.3 | Bnagersn:

33.1]- MeTonamu aHaJIM3a TEXHUYECKOTO COCTOSHUS 00BEKTOB HCCIICAOBaHUA.

4. CTPYKTYPA JUCHOUILIAHBI (MOLY.JIsI)

Bun HaumeHoBaHuUe pa3aesioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | Ipllo
3aHATHSA / Kype AroT

Paznen Paznen 1. MeTo1010rusi HAY4HBIX HCCJI€T0BAHUIA.

Jlex Knaccudukariyst 1 3Tansl IPOBEACHUA HAYYHBIX UCCIICTOBAHUIA. 8 8 JIT.1JI1.2 0
TeopeTnueckue U IKCIIEPUMEHTANBHBIC HCClieioBanus. HopMaTiBHas
JMOKYMEHTAIUS TI0 BHITIOJTHEHUIO HAYIHO-HCCIIEA0BATEIBCKIX PadoT.
MeTtoaonorusi ¥ METOAMKH HayuHBIX UCCliefoBaHul. /Jlex/

IIp C6op, aHanmM3a U CUCTEMaTH3alul HAyYHO-TEXHUUECKOH HHPOPMaLUH. 8 4 0
Ipaktukym. /TIp/
Cp MateMaTHueCKHil annapar aHajau3a JaHHbIX. BHeIpeHue pe3ynbTaToB 8 10 JI1.3 0

HCCIIeIOBaHUH 1 pa3paboTok. /Cp/

Pazgen | Pa3zpes 2. IlocTanoBKa U MpOBedeHNe IKCIIEPUMEHTAIBHBIX
HCCaIe0BaHuM.

Jlex Mertoibl U CpelICTBA TUIAHUPOBAHUS W OpPraHU3aI[UH HCCIICI0BAaHUN U 8 10 JI1.1 JI1.2 0
pa3paboTok. MeTobl MOCTAaHOBKY M MPOBEACHHS SKCIICPUMEHTOB U
HabmoaeHui, 0000mmeHus 1 00padoTku nHpopmanuu. /Jlex/

IIp Pa3paboTka maaHa IpoBEACHHUS YKCIIEPUMEHTAIBHBIX UCCIEIOBAHUI. 8 4 0
IMpesenTanus. PazpaboTka KaJleHAAPHOTO IJIaHa ¥ PO PAMMBI
IIPOBEJICHUS HayqIHO-UCCIeioBaTeNbeckoipadoTsl. Ipesenranust. /Ip/

Cp Mertons! pa3paboTKi KpUTEPHEB OLEHKH (P (HEKTHBHOCTH OIBITHO- 8 14 JI1.3 0
9KCIIEPUMEHTAIIBHON paboThI 1 mKan u3mepenuit. /Cp/

Paszmen | Pa3zgen 3. O6padoTka U OlleHKA Pe3yIbTATOB IKCIIEPHMEHTO.




Jlex Meronas! c6opa, 00paboTKH, aHATH3a U 0000IIEHUS Pe3yabTaTOB 8 6 J1.1J11.2
9KCIICPUMEHTOB U uccieoBannii. HopmarusHas 0a3a ai1s cocTaBieHHs
OTYETOB O HAyYHO-HCCIIEIOBATEIbCKON padoTe, MH(GOPMAaIIHOHHBIX
0030pOB, peIeH3Uil, OT3BIBOB, 3AKIIOUCHHI HA TEXHHYECKYIO
JokyMmeHTauuto. /Jlex/

IIp O06paboTKa SKCIIEPUMEHTANBHBIX TaHHBIX COCTaBlIEHUE PELCH3UH 1 8 4
OT3BIBOB Ha TEXHUYECKYIO JJoKyMeHTanuio. [Ipaktukym CocraBieHue
nHPOPMAIIMOHHOTO 0TYeTa (0030pa) 1Mo TeMaTruKe UCCIIeIOBaHUSI.
Ipesenranus. /Tp/

Cp Mertopl pa3pabOTKu TeXHHYECKOH goKymeHTaluu. /Cp/ 8 10 J1.3

HUKP 3auér. /MKP/ 8 2

5. COJEP’)KAHME JUCHOUILIAHBI (MOLY.JI5T)

JononaurensHas yaeOHas nuTeparypa

1.TOCT 7.32-2001 OT4eT 0 HayIHO-HCCIIEA0BaTEIbCKON padoTe. CTpykTypa u npa-Buiia odhopmitenus. - Been. 01.07.2002 // CTIC
«KOHCYIBTaHT TTIOCH

2.TOCT 7.1-2003 bubnuorpadudeckas 3anuch. bubdnmuorpadudeckoe onucanue. O0IIMe TpeOOBAHUS U MTPABUIa COCTABICHHUS. -
Been. 01.07.2004 // CTIC «KoHCYIbTaHT TLTIOCH

3.TOCT 15.101-98. Cucrema pa3paboTKH U OCTAHOBKH MPOAYKIUU HAa MPOU3BOA-CTBO. I10pAIOK BEINMOMHEHNS HAYyYHO-
uccnenoBarenbckux padot" - Beem. 03.09.1999 // CIIC «KoHCYIbTaHT IITFOC»

4. ITYD [aneKTpoHHBIH pecypc] : mpaBHiIa yCTPOiicTBA AIEKTPOYCTAHOBOK / 6-€ U 7-€. U311, - DIEKTPOHHBIE TEKCTOBHIE JaHHBIE. -
noctyn u3 CIIC Koncynwrant [Troc.

Metoanyeckue ykazaHusl sl 00yqalOIMXCsl IO OCBOSHHIO AUCIUTLTUHBI (MO-IYJIs)

1. F'openor C.B. KoMITJIEKT 3JIEKTPOHHBIX MPE3CHTAIIUH JIJIs1 TIPOBEICHUS IPAKTHYE-CKUX 3aHATUN 10 qUCIUILTHHE « OCHOBBI
HAYYHBIX UCCIIEAOBaHUI [ DnekTpoHHbIH pe-cype] / C.B. Topenos

6. POHJ OIEHOYHbBIX CPEICTB

6.1. ITepeyeHb BHIOB OLIEHOYHBIX CPEACTB

3auér
TecT npoMeKyTOYHOTO KOHTPOJIS
KomruiexT npaktudyeckux 3agaHuit

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

Kommnerenmus [TK-1 «Crioco6GeH BEIONpPATh U peann30BbIBaTh Ha MPaKTHKE 3()(HEKTHBHYIO METOIUKY HCCIEIOBAHNUS ITapaMeTPOB 1
XapaKTEePUCTUK 3IEKTPOOOOPYHLOBAHHSA, CXEM, YCTPOICTB M IEKTPOTEXHUUECKUX YCTAHOBOK MPEAIPUITUID

ITepeueHp THIOBBIX BOIPOCOB K TECTY POMEKYTOUHOTO KOHTPOJIS:

Vcrounnkn (GpuHAHCHPOBAHMS MHHOBALIMI.

Knaccuguxanus u 3tansl IpoBeIeHNUsT HAYYHBIX HUCCIEJOBaHUIL.

HopmaruBHast 6a3a Juisi COCTABICHHS OTYETOB O HAY4YHO-HCCIIEA0BATEILCKOH padore.
HopmaTuBHas 6a3a i cocTaBieHHs] HHPOPMAIMOHHBIX 0030pOB, PELEH3HH, OT3HIBOB.
HopmaTuBHas 6a3a Ui COCTaBICHUS 3aKIIOUCHUI HA TEXHUYECKYIO JTOKYMEH-TAIUIO.
Mertoabl pa3pabOTKH TEXHUYECKON JOKYMEHTALUH.

SAINAIE IR

Kommnerennus I1K-2 «CrniocobeH cTpouTs Gpu3ndeckue 1 MaTeMaTH4eCKHe MOJCNIH 3IeKTPOoOOPyI0BaHHUs, CXEM, YCTPOICTB U
EKTPOTEXHUYECKUX YCTAHOBOK PAa3IMYHOTO (DYHKIIMOHAIBHOIO HA3HAUCHUSL, @ TAK)KE UCIIONB30BaTh CTaHIapTHBICIPOrPAMMHBIC
CpPE/ICTBA MX KOMITBIOTEPHOTO MOJICINPOBAHII»

[epeyeHb THIOBBIX BOIPOCOB K TECTY IPOMEKYTOYHOT'O KOHTPOJIS:

MeTonsl 1 cpeCcTBa IUIAHUPOBAHMS M OPraHU3AlUH MCCIICIOBAaHIH U pa3paboToK.

MeTo/bl MOCTAaHOBKM M MPOBEACHHUS IKCIIEPUMEHTOB U HAOIIOJCHHH.

Mertozs! 0000meHns u 00paboTKH HH(OPMAIIHH.

Metonsl cOopa, 06paboTKH, aHanu3a U 0000IIEHNUS Pe3yIbTaTOB KCHEPU-MEHTOB U UCCIIEIOBaHUH.
MeTtombl pa3paboTKu KPUTEPUEB OLEHKH 3()(HEKTHBHOCTH OIBITHO-IKCIIEPUMEHTAIBHON PabOTHI.
[IIxanbr u3mepeHuil.

Uk v =




6.4. Meronnueckue MaTepuaJibl, Onpeae/sionme npoueaypbl OHeHUBaHUA

Kpurepuu ouenupanus:

"HeynoBieTBOpUTENbHO" - CTYAEHT MOKa3bIBaeT C1a0blil ypOBEHb TEOPETUYECKUX 3HAHUHN, HE MOXKET IPUBECTH MIPUMEPHI U3
peanbHON MpakTHKH. HeyBepeHHO ¥ JTOTHYeCKH HETIOCIeI0BaTeNIFHO H3araeT MaTepral. HempaBmiisHO oTBe4aeT Ha
JIOTIOTHUTENBHBIC BOIIPOCHI MIIN 3aTPYAHSICTCS C OTBETOM Ha HHX. He MMeeT 4eTKoro mpeAcTaBIeHUs 00 H3ydaeMoM MaTepuaile,
JIOMyCKaeT rpyoble omuOKy. JJeMOHCTpUpPYET YaCTUYHbIe, (parMeHTapHbIE, OUeHb MOBEPXHOCTHBIC YMEHUSI, JOMYyCKasl rpyObIe
omOKu. JleMOHCTpUpYyeT HU3KHI YPOBEHB BIAJICHAS MaTePHAIIOM, JIOITycKast Tpyobie omOku. Tect - MeHee 60% mpaBHITEHBIX

OTBCTOB.

"ynoBrneTBopUTENsHO" - CTYICHT MOKa3bIBACT 3HAHUE OCHOBHOTO JICKIIMOHHOTO U NMPAKTHYECKOT0 Marepuana. B oTBere He Bcerna
HPUCYTCTBYET JIOTHKA U3N0KeHUsl. CTYCHT UCTBIThIBACT 3aTPYIHEHUS IPU NIPU BEJCHUH NPAKTUIECKUX IPUMEPOB.
®parmeHTapHOE, 3HaHHS 0e3 TPYOBIX oMok YacTHYHBIE, IEMOHCTPUPYET YMeHHMs 0e3 rpyObix omnbok. He oTpaboTaHbl HAaBEIKH
U IpUEMBI CaMOCTOATEIIBHON paboThI 6e3 rpy0sIx ommoOok. Tect- 60-74% MpaBHIIBHBIX OTBETOB.

"xoporo" - CTyeHT MOKa3bIBaeT TOCTATOUHBIH YPOBEHb TEOPETHUECKUX U MPAKTUYECKUX 3HAHUH, CBOOOTHO ONEpUupyeT
OCHOBHBIMHU TMOHATHSIMU. YMEET aHAIU3UPOBATh MPAKTUYECKUE CUTYaIlMH, HO IOITyCKaeT HEKOTOpbIe morpemHocTi. OTBeT
MOCTPOCH JIOTHYHO, MaTepHall H3JIaraeTcsi rpaMoTHO. JleMOHCTpaIs 3HaHKH B 6a30BOM (CTaHAAPTHOM) 00BEME, CITOCOOHOCTH K
PEIICHUIO THIIOBBIX 3a7ad4.. JleMoHCTpanus yMeHHit Ha 6a30BOM (CTaHAApTHOM) ypoBHE BraneHne 6a30BBIMU HaBBIKAMU H
IpUeMaMH T0J KOHTPOJIEM UM PyKOBOACTBOM. TecT-75-84% mpaBUNbHBIX OTBETOB.

"oTnyHO"-CTyJEHT II0Ka3bIBAET HE TOJIBKO BBICOKHH YPOBEHb TEOPETUUECKUX 3HAHUH 110 U3y4aeMON AUCLUIIIMHE, HO U BUAUT
MEKIUCIUILTIHAPHBIC CBA3U. YMeeT aHAIN3UPOBATh IpakTHIecKue cuTyanu. OTBET IOCTPOCH JIOTHYHO. Martepuan n3naraercs
9eTKO, ICHO, apTYMEHTHPOBAHO. Y MECTHO UCHOIb3YyeTCsl MH(POPMAIIMOHHBIN U WIUTIOCTPAaTUBHBII MaTepual. JlemoHcTpauus
BBICOKOTO YPOBHSI 3HaHHMI1; CIIOCOOHOCTB CAaMOCTOSITEJILHOTO aHAJIN3a U PealIN3ali1 MTOTy4eHHBIX 3HaHUH. JleMoHCTpauns ymeHuit
BBICOKOTO YPOBHSI; CHOCOOHOCTH Pa3padoTaTh CaMOCTOSTENBHBIN, XapaKTePHBIH IMOIX0/] K PEIICHHIO IOCTAaBICHHON 3a/1a9H.
Bnagenue HaBbIKaMu U TpUEMaMH Ha BEICOKOM YPOBHE, CIIOCOOHOCTD AaTh COOCTBEHHYIO OIIEHKY M3y4aeMoro marepuana. Tect- 85

-100% npaBUIBHBIX OTBETOB.

7. YHEBHO-METO/UYECKOE I TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi 1utepaTtypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTETH 3arnaBue W3naTenbcTBO, TOI
JI1.1 (IlonoBunkuu A. U. OCHOBBI HHXKEHEPHOTO TBOPYECTBA Mockga: Jlans, 2017
JI1.2 |T'openos Cepreit OCHOBBI HAYYHBIX UCCIIEIOBAHUN: yued. mocodue Hosocubupck: CI'YBT,
Banepneruy, ['opesos 2016
Basepuii Cepreesuu,
I'puropres EBrenuii
Anexceesuy, ['openos
Basnepuii [1aBnoBuu
JI1.3 | Penkkos Hrops OCHOBBI Hay4YHBIX HCCIICIOBAHUI U H300peTaTeNbCcTBa: yaeOHOe Canxkr-IlerepOypr :
Bopucosnu nmocobue Mocksa ; Kpacnonap:
Jlann, 2013
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAY JISA)
Hasnagenue ObopynoBanue
YuebHas ayJUTOpHs quist | AynutopHas fnocka; Kommekr yue6HOM mebGenn; MynptuMenuitHoe obopymoBanue: IIpoextop
MIPOBEICHUS 3aHATHH | (CTalMOHApHBIN), 9KpaH (cTanuoHapHbii), I1K (cTranuonapHslii)
JIEKLIMOHHOTO THIIA
YuebHas ayAUTOPUS i | AynuropHas nocka; Kommekr ydeOHOM mebenn; MymptuMenuitHoe obopynoBanme: IIpoexTtop
IIPOBEIECHUS HNpaKTHYIECKUX | (CTaMOHApHBIA), 5KkpaH (cranuoHapHbli), IIK (cranmonaphsli); YdeOHO-1abOpaTOpHBIC
3aHATHI CTEHJBL: OIEKTPOTEXHHYECKHE MaTepHanbl, 2 INT., 3alluTa 3JIEKTPUYECKUX MOJACTAHLUI OT
TepeHanpsKeHuid, 2 mr., M3MepeHune 3JIeKTpUYecKoil MOITHOCTH W dHepruu, 4 mr., OCHOBBI
mudpoBoit TexHukn, 4 mT., OmnpenencHue MoBpexaeHnil kabempHOI muHME; JlabopaTopHoe
obopynosarue: Ocumiorpad, 2 mr.
YuebHas ayIUTOpHsI Juist | AynuropHast nocka; Kommiekr yde6Hoi Mebenmu; MynbtumenuitHoe odopynosanue: IIpoexrop
MPOBECHUS TPYIIIOBBIX u | (cramoHapHbiid), 9kpaH (crammoHapubiii), IIK (cTanmoHapHblid); Y4eOHO-TabOpaTOpHBIC
WHIBHATYaTbHBIX CTEHJBL: OJEKTPOTEXHHYECKHE MAaTepHanbl, 2 INT., 3alluTa >JIEKTPUYECKHUX IOJACTAHIUH OT
KOHCYJbTalUH. HepeHanpsDkeHni, 2 mr., M3MepeHne 31eKTpUYecKod MOIIHOCTH M 3Hepruu, 4 mr., OCHOBBI
mudpoBoit TexHukH, 4 mr., OmnpexnelicHUEe NOBpexIeHUH KabenbHOW nmHUM; JlaGopaTtopHoe
obopymnoBanune: Ocuwmiorpad, 2 mr.
YuebHas ayJAUTOpHs quist | AynutopHas nocka; Kommiekt yde6HOM mebenn; MymptuMenuitHoe obopymosanme: IIpoextop
MPOBEIEHHsT TEKYIIEero KOHTPOJ | (CTauMOHApHBIM), odKkpaH (crauuoHapueiid), IIK (crammonapHsliil); YueOHO-1abopaTOpHBIE

u HpOMe)I(yTO‘{HOI;’I aTTCCTAalluU.

CTEH/BI: OJIEKTPOTEXHUYECKHE MaTepuaibl, 2 IIT., 3alldTa 3JEKTPUYECKUX TIOACTAHIUN OT
nepeHanpspkeHuid, 2 mr., M3MepeHue 3neKTpuueckoil MomHOCTH W 3Hepruu, 4 mr., OCHOBBI
mudpoBoit TexHuku, 4 mT., OmnpenencHue moBpexaeHuil kabempHOH muHHE; JlaGopaTopHoe
obopynoBanue: Ocummorpad, 2 mr.

ITomemenue I

Kommnekr yuebnoit wmebenn; I[IK — 10 mT., mnoakiaroueHHBIX K cetd "HuTepHer" w
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