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COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:

13.03.02 HampagsiieHue noaroToBkH "DIEKTPOIHEPreTUKA U JIEKTPOTEXHHUKA"
IIpodmis "DnexrpocHabxeHne"
rojJ Havaja noAarotosku 2024

PaGouyro nporpamMmmy cocraBuJi(u):
o0.m.H., Ilpogheccop, I'openos Cepezeil Banrepveguu
PaGouast mporpamma o100peHa Ha 3aceaHun Kadeapsl D1eKTPOIHEPreTHYECKUX CHCTEM M DJIEKTPOTEXHHUKH

3aBenyromuii kadenpoii ['openos Cepreii Banepbend



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1

Lenbto n3ydeHus: NaHHON TUCIUTUIAHBI SBISIETCS ITOMyIeHUe HAYalbHBIX 3HAHUN M yMEHH TI0 cOOpY M aHATTN3y HAyIHO-
TEXHUYECKOH HH(pOpMaLry, MPOBEAECHUIO HAYYHBIX dKCIIEPUMEHTAIbHBIX UCCIEI0BaHUI MO 3aJaHHON TeMaTHKe,
0(OPMIICHHIO U TIPEIICTABICHHIO HX PE3YJIbTATOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.B

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

MareMmaTtudeckue 3a/1avy SHEPIreTUKN

2.12

OCHOBEI BHGKTpOMaFHI/ITHOﬁ COBMCCTHMOCTHU

2.13

ITepexoHbIE MPOLECCHI B AIEKTPOIHEPTETHUECKUX CHCTEMAX

2.14

QHCKTPOMaFHI/ITHaH COBMECTUMOCTD B DJIEKTPOIHEPICTUKE

2.1.5

OHTI/IMI/I3aL[I/I$I CUCTEM 3J'IeKTpOCHa6)K6HI/IS{

2.1.6

TexHHKa U TEXHOJIOTHH SHEProcOepexeHus

2.1.7

Mertpornorusi, CTaHIAPTU3AIMS B CEPTUDUKALIUSL

2.1.8

OOmas sHepreTHKa

2.2

JMCHUTINHBI U PAKTUKH, JI1 KOTOPBIX OCBOEHHE JAHHON JMCHUITUHBI (MOAYJIfA) HEOOXOAUMO KAK
npeauiecTByoLee:

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUIIJIMHBI

(MOJY.JIST)

IIK-1: Cnoco6eH MpoBoANTH HAYYHO-HCCIIEI0BATEIbCKIE H ONBITHO-KOHCTPYKTOPCKHE Pa3padboTKH MO OTAeIbHbIM
pa3zenaM TeMbl

[IK-1.1: 3HaeT METOUKY MPOBEICHUS UCCIIEIOBAaHUI TapaMETPOB U XapaKTEPUCTUK 3JIEMEHTOB H CHCTEM 3JIEKTPOOOOPYAOBAHHS

ITK-1.3: YMeeT nprMEHSTh aKTyalbHYI0 HOPMATUBHYIO JTOKYMEHTAIHIO i 0OPMIISATE pe3ylbTaThl HaAyYHO-HCCIICT0BATEIBCKAX U
OITBITHO-KOHCTPYKTOPCKUX padoT

B pe3yibTaTe 0CBOCHUN AUCHUIIIMHBI Oﬁy'-lal()]].ll/lﬁ(‘.ﬂ JOJIZKCH

3.1|3uars:
3.1.1 | - OCHOBBI TEOpUH TIAHUPOBAHHS SKCTIEPUMEHTA X OCHOBHBIE METOJIBI U METOJTUKU 00pabOTKH Pe3yIbTaToOB
9KCHEPUMEHTOB.
3.2 | YmeTh:
3.2.1 | - [InmanupoBatk, MOATOTABIUBATD U BHIMOIHATH TUIIOBBIE YKCIIEPUMEHTAIBLHBIE HCCIIE0OBAHMS MO 3aJJaHHON METO/IUKE,
3.2.2 |- O6pabaThIBaTh PE3yNbTATHl SKCIICPUMEHTOB.
3.3 | Baagerb:
3.3.1 | - HaBbikamu 00pabOTKH pe3ysIbTaTOB SKCIIEPUMEHTOB.
4. CTPYKTYPA JTUCHUIIJINHBI (MOZAYJIS)
Bun HaunMeHoBaHue pa3ienoB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATHSA / Kype AroT
Paznen Pa3nen 1. MeTo1010rus1 HAYYHBIX HCCJI€I0BAHUIA.
Jlex Kitaccuukanus u 3tanbl NpOBEACHHUS HAYYHBIX UCCICIOBAHUIA. 8 4 JI1.1 J11.2 0
TeopeTnueckue U 3KCEpUMEHTaIbHbIE HcclienoBaHusa. HopMaTuBHas
JIOKYMEHTAIIUS TI0 BHITIOJTHEHUIO HAYTHO-HCCIIE0BATEIBCKIX padoT.
MeTtomonorust 1 METOAMKH HAYYHBIX UCCIeA0BaHUH. /JIex/
IIp C6op, aHanmM3a U CUCTEMaTH3alUl HAyYHO-TEXHUUECKOH HHPOPMaLUH. 8 4 0
Ipaktuxym. /TIp/
Cp MaremaTHueckuii anmnapar aHajln3a JaHHbIX. BHeIpeHne pe3ynbpTaToB 8 16 JI1.3 0
HCCIIeIOBaHUHN U pa3paboTok. /Cp/
Paznen | Pa3zpen 2. IlocTaHoBKa U MPOBedeHNE IKCIEPUMEHTAIBHBIX
HCcCaeI0BaHuM.
Jlex MeTto/bl U CpEICTBA TUIAHUPOBAHUS W OPTraHU3aI[UU UCCIICI0BAHUHN U 8 5 JI1.1 J11.2 0
pa3paboTok. MeToIbl MOCTAHOBKY M MPOBEACHHS SKCIICPUMEHTOB U
HabmoaeHui, 0600mmeHus u 06padoTku nHpopMmanuu. /Jlex/




IIp Pa3paboTka maaHa MIpoBeACHUs YKCIIEPUMEHTATIBHBIX UCCIEIOBAHUI. 8 4
IMpesenTanus. PazpaboTka KaJleHAAPHOTO IIaHa ¥ PO PAMMBI
IIPOBEJICHNUS HayqIHO-UCCIeioBaTeNbckoipadoTsl. Ipesenranust. /I1p/

Cp Mertons! pa3paboTKN KpUTEPHEB OLEHKH (P (HEKTHBHOCTH OIBITHO- 8 18 JI1.3
9KCIIEPUMEHTAIBHON paboThl U mKan uzmepenuit. /Cp/

Paznen | Pa3gen 3. O6paGoTka M oleHKa pe3yJIbTATOB IKCIEPHMEHTO.

Jlex Mertonas! c6opa, 00pabOTKH, aHATH3a U 0000IEHUS Pe3yabTaTOB 8 3 J1.1J11.2
9KCIICPUMEHTOB U uccieoBannii. HopmarusHas 0a3a ai1s cocTaBieHHs
OTYETOB O HAYYHO-HCCIIEIOBATEIbCKON padoTe, MH(GOPMaIIHOHHBIX
0030pOB, PeIeH3U}1, OT3BIBOB, 3AKIIFOUCHHIH HA TEXHHYECKYIO
JokyMmeHTauuto. /JIex/

IIp O06paboTKa SKCIIEPUMEHTANBHBIX TaHHBIX COCTaBlIEHUE PELEH3UH 1 8 4
OT3BIBOB Ha TEXHUYECKYIO JOKyMeHTanuro. [Ipaktukym CocraBieHne
nHpOPMaANNOHHOTO oTYeTa (0030pa) O TeMAaTHKE NCCICOBAHNUSI.
IIpesenrtanus. /Tlp/

Cp Mertoab! pa3zpaboTKu TeXHUYECKOH JokymeHTauuu. /Cp/ 8 12 JI1.3

HUKP 3auér. /MKP/ 8 2

5. COJEP’)KAHHUE JUCLOUILIAHBI (MOIY.JI5T)

JononaurensHas yaeOHas muTeparypa

1.TOCT 7.32-2001 Otdet 0 HaygHO-HCCIeOBATENLCKOM padoTe. CTpyKTypa U mpasmia opopmieHus. - Been. 01.07.2002 // CTIC
«KoHCYIBTaHT TUTIOCH

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

3.TOCT 15.101-98. Cucrema pa3paboTKH U IOCTAHOBKH MIPOAYKIIMU Ha MPOU3BOACTBO. [10psII0K BBHIIOIHEHUS HAYYHO-
uccnenoBarenbckux padbot” - Beem. 03.09.1999 // CIIC «KoHCYIbTaHT IITFOC»

4. ITYD [anekTpOoHHBIH pecypc] : mpaBHiIa yCTPOiicTBa AIEKTPOYCTAHOBOK / 6-€ U 7-e. U311, - DIEKTPOHHBIE TEKCTOBHIEC JaHHBIE. -
noctyn u3 CIIC Koncynwrant [Ttoc.

MeTtoanyeckue ykazaHus U1 00yqalOUIHXCsl IO OCBOSHHIO AUCHIUTUTUHBI (MOTYIIS)

1. F'openor C.B. KoMIIIeKT 3JI€eKTPOHHBIX TPE3CHTALWH IJIs1 IPOBEACHUS MTPAKTHUECKUX 3aHATHH 10 nuctuuIuinHe «OCHOBBI
HAYYHBIX UCCIIEAOBaHUI [ DnekTpoHHbIH pe-cype] / C.B. Topenos

6. ®OHJ OIIEHOYHbBIX CPEACTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

3auér
TecT npoMeKyTOYHOTO KOHTPOJIS
Kommuiekt npakTuaeckux 3agaHuii

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

KOMHCTCHHI/H{ TIK-1 «Cnocoben IPOBOAWUTH HAYTHO-HUCCICAOBATCIBCKUEC U ONIBITHO-KOHCTPYKTOPCKHUC pa3pa60TKH 10 OTACIBbHBIM
pasaciaM TEMbD»

ITepeueHp TUIOBBIX BOIPOCOB K TECTY IPOMEKYTOUHOTO KOHTPOJIS:

Vcrounnkn GpuHAHCHPOBAaHMSA MHHOBALIMI.

Knaccuduxanus u 3tansl IpoBeIeHNUS HAYyYHBIX HUCCIEJOBaHUIL.

HopmaruBHast 6a3a Juisi COCTABICHHS OTYETOB O HAy4YHO-HCCIIEA0BATEILCKOH padore.
HopmaTuBHas 6a3a Ui cocTaBiIeHUS] HHPOPMAMOHHBIX 0030pOB, PELEH3HH, OT3HIBOB.
HopmaTuBHas 6a3a Ui cOCTaBICHUS 3aKIIOUCHHI HA TEXHUYECKYIO JTOKYMEH-TAIUIO.

Mertoabl pa3pabOTKH TEXHUYECKOH JOKYMEHTALlUH.

MeTonbl U Cpe/CTBa IUIAHUPOBAHMS M OPraHU3alMy MCCIICJOBAHIH U pa3paboToK.

MeTo/p!I TOCTAHOBKH W IPOBEICHUS SKCIEPHMEHTOB M HAOJIOACHIH.

Mertozs! 0000meHns u 00paboTKH HH(OPMAIIHH.

Metonsl cOopa, 06paboTKH, aHanu3a U 0000IIEHNUS Pe3yIbTaTOB KCHEPU-MEHTOB U UCCIIEIOBaHUH.
Mertonas! pa3pabOTKH KPUTEPUEB OLEHKH 3()(EKTHBHOCTH ONBITHO-3KCIICPUMEHTAIEHON PaOOTHI.
Ikansl U3MepeHUi.

A ARl

—_——
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6.4. Meroaudeckue MaTepuaJibl, ONpeae/sonme npoueaypbl OeHUBaHUA




Kpurepuu ouenupanus:

"HEyIOBIETBOPUTENEHO" - CTY/ICHT TIOKa3bIBACT CIa0BIi YyPOBEHb TEOPETHICCKUX 3HAHUI, HE MOXKET IIPUBECTH MIPUMEPHI H3
peanbHOH MpakTHKH. HeyBepeHHO ¥ JTOTHUeCKH HETIOCIeI0BaTeNIFHO H3araeT MaTepral. HempaBmisHO oTBedaeT Ha
JIOTIOTHUTEBHBIE BOTIPOCHI WITK 3aTPYAHSAETCS C OTBETOM Ha HUX. He MMeeT 4eTKoro MmpeacTaBiIeHus: 00 n3ydaeMoM MaTepHaie,
JIOIycKaeT rpyobie omuOKu. JleMOHCTpUPYET YacTHYHbIC, (PparMeHTapHbIC, OYCHB MIOBEPXHOCTHBIC YMECHUSI, AOIyCKas FpyObIe
omnOKy. JleMOHCTpUpYyeT HU3KHI YPOBCHB BIAJICHAS MaTePHAIOM, JIOITycKas Tpyobie omoku. Tect - MeHee 60% mpaBHITEHBIX

OTBCTOB.

"ynoBrneTBopuTeNsHO" - CTYICHT OKa3bIBaeT 3HAHUE OCHOBHOTO JICKIIMOHHOTO U NMPAKTHUECKOT0 MaTepuana. B oTBere He Bcerna
HPUCYTCTBYET JIOTHKA U3N10KeHUs. CTYEHT UCTIBITHIBAET 3aTPYAHEHUS IPU NIPU BEJEHUH NPAKTUYECKUX IPUMEPOB.
®parmeHTapHOE, 3HAHUS 0€3 TPYOBIX oMmMO0oK YacTHYHBIE, IEMOHCTPHUPYET YMeHHMs 0e3 rpyObix ommnbok. He oTpaboTaHbl HAaBBIKH
U IpUEMBI CaMOCTOATENIBHOR paboThI 6e3 rpy0sIx ommbok. Tect- 60-74% MpaBHIBHBIX OTBETOB.

"xoporo" - CTyeHT OKa3bIBaeT IOCTATOUHBIH YPOBEHb TEOPETHUECKUX U MPAKTUYECKUX 3HAHUH, CBOOOTHO ONepupyeT
OCHOBHBIMHU TOHATHSMU. Y MEET aHAIU3UPOBATh MPAKTUYECKUE CUTYAIlMH, HO IOITyCKaeT HEKOTOPbIe MorpemHocTH. OTBeT
MOCTPOCH JIOTUYHO, MaTepHall H3JlaraeTcs rpaMoTHO. JleMoHCTpanus 3HaHui B 6a30BOM (CTaHIAPTHOM) 00BbEME, CITOCOOHOCTH K
PELICHUIO THIIOBBIX 3a7a4.. JleMoHCTpanus yMeHuit Ha 6a30BOM (CTaHAApTHOM) ypoBHe BrnaneHne 0a30BBIMU HaBBIKAMU H
IpUeMaMH 0/ KOHTPOJIEM UM PyKOBOJACTBOM. TecT-75-84% mpaBUNbHBIX OTBETOB.

"oTnu4uHO"-CTyJEHT IIOKa3bIBAET HE TOJIBKO BBICOKHH YPOBEHb TEOPETUUECKUX 3HAHUH 110 U3y4aeMOU AUCLUIIIMHE, HO U BUAUT
MEKIUCIUIUTMHAPHBIC CBA3U. YMeeT aHAIN3UPOBaTh IpakTHIecKue cutyanu. OTBET IOCTPOCH JIOTHYHO. MaTtepuain n3naraercs
YeTKO, ICHO, apIYMEHTHPOBAHO. Y MECTHO UCIOIb3YyeTCsl MH(POPMAIIMOHHBIN U MILUTIOCTPAaTUBHBIN MaTepual. JlemoHcTpauus
BBICOKOTO YPOBHSI 3HaHHMI1; CIIOCOOHOCTB CaMOCTOSITEJIHOTO aHAJIN3a U PeaIN3al11 MTOTy4EeHHBIX 3HaHUH. JleMoHCTpanus ymeHuit
BBICOKOTO YPOBHSI; CHOCOOHOCTH Pa3padoTaTh CaMOCTOSTENBHBIN, XapaKTePHBIH ITOIX0/] K PEIIEHHIO IOCTABICHHON 3a/1a9H.
Brnanenue HaBbIKaMU U TIPHEMaMU Ha BEICOKOM YPOBHE, CHOCOOHOCTH JJaTh COOCTBEHHYIO OIIEHKY M3yd4aeMoro mMarepuaina. Tect- 85

-100% npaBUIBHBIX OTBETOB.

7. YHEBHO-METO/JUMYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi 1utepaTypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI1.1 [IlonoBunkuu A. U. OCHOBBI HHXKEHEPHOTO TBOPYECTBA Mocksa: Jlans, 2017
JI1.2 |T'openos Cepreit OCHOBBI HAYYHBIX UCCIIEIOBAHUN: yued. mocodue Hosocubupck: CI'YBT,
Basnepneruuy, ['opesos 2016
Basepuii Cepreesuu,
I'puropres EBrenuii
AnekceeBud, [ openos
Banepuii [TaBnoBuu
JI1.3 | PenkxoB Urops OCHOBBI HAyYHBIX UCCIICIOBAHNN M N300peTaTeNbCTBA: YIeOHOE Canxkr-ITetepOypr :
Bopucosuu nmocobue Mocksa ; Kpacnonap:
Jlans, 2013
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)
Haznauenue ObopynoBanue
YuebHas ayJUTOpHs quist | AyoutopHas fnocka; Kommiekt yue6HOM meGenn; MynptuMenuitHoe o6opymoBanue: IIpoextop
MPOBECHUS 3aHATHIA | (CTAalMOHAPHBIN), SKpaH (cTanroHapHbii), [IK (crannoHapHbIii)
JICKIMOHHOTO THITA
YuebHas ayAUTOpUs quis | AynuropHas nocka; Kommekr ydaeOHOM Mmebenn; MymptuMenunitHoe obopynoBanue: IIpoexTtop
MIPOBEACHUS MPaKTUYECKUX | (CTALIMOHAPHBIN), JkpaH (crammoHapHbiil), I[IK (cranmonapHsril); YdeOHO-1abopaTOpHBIE
3aHATUI CTeHIbl: DIEKTPOTEXHWYECKHE MaTepuanbl, 2 IIT., 3alldTa 3JIEKTPUYECKUX MOJACTaHUHUH OT
nepeHanpspKkeHuid, 2 mr., M3MepeHue 3JIeKTpuueckoil MOIHOCTH W dHepruu, 4 mT., OCHOBBI
mudpoBoit TexHuku, 4 mT., OmnpenencHue MoBpexaeHnil kabenpHOH muHME; JlaGopaTopHoe
obopynoBanue: Ocummnorpad, 2 mr.
Yuebnas AyAUTOPUS it | AynutopHast nocka; Komriekt yde6HO# mebenu; MynpTuMenuitnoe obopynoBanue: IIpoextop
MIPOBEACHUS TPYIIIOBBIX u | (cranmoHapHbIA), dKpaH (ctammoHapHei), IIK (cTammoHapHEIH), Y4eOHO-mabopaTopHEIC
WHIBHAIYaTbHBIX CTEHABL: OJIEKTPOTEXHHYECKHE MAaTepHanbl, 2 INT., 3alluTa >JICKTPUYECKHUX IOACTAHIUI OT
KOHCYJbTalUH. nepeHanpspkeHui, 2 mr., VM3MepeHue SIeKTpHYECKOd MOUIHOCTH W dHeprud, 4 mT., OCHOBBI
mudpoBoll TexHHWKH, 4 1wT., OmnpenencHUe MOBpexIcHUI KabOenpHO# nuHME; JlaGopaTopHoe
obopymnoBanue: Ocuwmiorpad, 2 mr.
YuebHas ayJAUTOpHS quis | AynutopHas nocka; Kommiekt ydeGHOM meGenn; MynpTuMenuitHoe obopymosanue: IIpoexTtop

NPOBEJCHHUS TEKYIIET0 KOHTPOJI
Y IPOMEXYTOYHOH aTTeCTalNH.

(craimonapHbiif), okpan (ctaunoHapubiif), IIK (craumonapueii); YueOHo-1ab0paTopHBIE
CTeHJBl: OIEKTPOTEXHUYECKHE MaTepHanbl, 2 IUT., 3alluTa 3JEKTPUYECKUX MOJCTAaHLUIl OT
nepeHanpskeHuid, 2 mr., M3MepeHne 3aeKTpuueckoil MOITHOCTH W 3Hepruu, 4 mr., OCHOBBI
nudpoBoit TexHuku, 4 mT., OmnpeneneHue noBpexaeHuil kabempHOl muHHE; JlaGopaTopHoe
obopynoBanue: Ocumiorpad, 2 mr.

ITomemenne
CaMOCTOSITCITEHOM

JULS
paboTsI

Kommnekr ydebnoit wmebemm; I[IK — 10 .,
0o0eCTeYnBalONINX  JOCTY B  DJIEKTPOHHYIO

MOAKIIIOUEHHBIX K cetn "HUHrepHer" wu
MH()OPMAITMOHHO-00pa30BaTEeNBHYI0  CPemy




| oGyuatommxes | Yausepcurera.




