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AHHOTaNINA

HucuunimuHa «PacnpeneneHHble HMHTEUIEKTYalbHbIE HSHEPrOCUCTEMBD» BXOAWUT B
00pa30BaTeNIbHYI0 MPOrpaMMy BBICIIEr0 OOpa30BaHUS — MPOrpaMMy CHELHMAIUTETa IO
HampaBJIeHUIO0 MOAroToBKH/ crenuanbHocTH 13.05.02 «CrneunanbHble 3J1€KTPOMEXaHUYECKHe
CHCTEMBI» HANpaBIEHHOCTH «DJIEKTPOMEXaHUYECKUE CUCTEMbl CIIELUAIbHBIX YCTPOHCTB M
uznenuity. lucuurmna peanusyercs kadeapoit «Ne32y.

JucuuiuinHa  He  sBIseTcs  00s3aT€IbHOM  NIpU  OCBOGHMHM  OOy4aromuMcCs
o0pa3oBaTeNbHON MPOrpaMMbl W HalpaBiieHa Ha YriayOieHHoe (GOpMHUpOBaHHE CIIEAYIOMIUX
KOMIIETECHIINH .

I1IK-1 «CnocoOHOCTh MPUHUMATh YYacTHE B NMPOCKTUPOBAHUH SJICKTPOTEXHUYECKHX U
JJIEKTPOIHEPreTUYECKUX  YCTPOMCTB, CHELMANbHBIX 3JEKTPOMEXaHMYECKMX CHCTEM B
COOTBETCTBUM C TEXHUYECKMM 33JaHMEM U HOPMATHUBHO-TEXHUYECKOM JOKYMEHTALMEH,
co0uIr01as pa3IMyHble TEXHUUECKUE, YHEProd(PPEKTUBHBIE U IKOJIOIMUECKHE TPEOOBAHUS»

[IK-4 «CrnocoOHOCTh yYacTBOBaTh B IUIAHWPOBAHHH, MOJTOTOBKE, BBIMOJHEHUH U
00paboTKe pPe3yNbTaTOB HAYYHO-HCCIIEI0BATENbCKUX U OIBITHO-KOHCTPYKTOPCKUX PaboT»

CopepxaHue IUCHMILUIMHBI OXBAThIBAET UIMPOKUN CHEKTP BOIPOCOB, CBSA3AHHBIX C
UHTErpalyei, yrnpaBlieHUEM W ONTUMH3AlMeN pacupeleseHHbIX SHEpreTUYEecKUX pecypcoB
(POP) B paMKax COBpEMEHHBIX 3JIEKTPOIHEPIeTUUECKUX CUCTEM.

[IpernonaBanue IUCHMIUIMHBI IMpEAyCMaTpUBAeT cleAyroume (opMbel OpraHu3anuu
y4eOHOro mpolecca: JeKyuu, npakmudeckue pabomvl, camocmosmenvHas —paboma
obyuaroue2ocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme 3auera.

OO0mast TpyIOeMKOCTh OCBOCHHS IWCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIIBI, 72
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

OcHoBHasl 1[eNb MPENnoAaBaHus JaHHOW AUCUUIUIMHBI COCTOUT B TOM, YTOOBI CHAOIUTH
0o0yJaromuxcsi 3HAHUSMM, HaBbIKAMM M AHAJUTHYECKUM OIBITOM, HEOOXOIUMBIMHU IS
noHUMaHus, 3((EKTUBHOrO YIpPaBIEHUS paclpeAeeHHBIMU SHEPreTHYeCKUMH pecypcaMu
(POP) B paMmkax cOBpeMEHHOM HHPPACTPYKTYPBI IICKTPOCHAOKEHUSL.

1.2. JucuunnuHa sBisercs (QaKyIbTaTUBHOM JMCUUIUIMHOW 1O CIEUUAIbHOCTH
o0pa3oBaTenbHOI MporpaMmbl Beiciero oopasosanus (naiee — OIT BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3YJITATOB OOYUEHUS MO AUCLUHUILIIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate u3yueHus AMCHMILTUHBI OOydaroluiicss AOKEH 001alaTh ClEAyIOIUMU
KOMIIETEHIIMSIMU WM UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U MHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Kon n HauMeHoBaHME HHIUKATOpA
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKCHHS] KOMIIETEHIIUU

IIK-1 CriocobHOCTE
NPUHUMATD y4acThe B
HpOCKTI/IpOBaHI/II/I
IIEKTPOTEXHUYCCKUX U
AIIEKTPOIHEPTETUUCCKUX

CTPOMCTB
yerp ’ [1K-1.3.1 3HaeT METOUKY ITPOBEACHHUS
CIeIHaTbHBIX
pacueToB CXeM U MapaMeTPOB IJIEMEHTOB
AIIEKTPOMEXAHUYECKUX

000pyI0BaHUS; PACUETOB PEKUMOB PAOOTHI
CUCTEM B COOTBETCTBUHU .
[TpodeccronanbHble 00BEKTOB PO ECCHOHATBHON 1€ TETbHOCTH

C TEXHHYECKUM

KOMIIETCHIINH SATAHHEM 1 [TIK-1.Y.1 ymeer cobupaTh U aHAIU3UPOBATh

JTaHHBIE JUI IPOEKTUPOBAHUS, COCTABICHUS
HOpPMAaTHUBHO-

KOHKYPEHTHOCIIOCOOHBIX BapUaHTOB

TEXHUYECKOU N
o TEXHUYECKHUX PEIICHUMN
JIOKYMEHTALUEM,

co0r0/1ast pa3InyHbIE
TEXHUYECKHE,
sHeprodhHeKTUBHBIE U
HKOJIOTHYECKHE
TpeOoBaHUs

[1K-4 CriocobHOCTE

Y4aCTBOBAT B [1K-4.3.1 3HaeT METOBI U CPEACTBA

IJIaHUPOBAHUSA U OPTraHU3alUU OIIBITHO-

TUTAHUPOBAHHH,
KOHCTPYKTOPCKHUX pa3padOTOK U
MOJITOTOBKE,
MPAKTUYECKUX IKCIEPUMEHTAIbHBIX
[TpodeccruonanpHble | BHITOJIHEHUU U .
WCCJICIOBAHMIA,; METO/IBI TIPOBEICHHUS
KOMIIETEHIIUU 00paboTKe pe3yIbTaToB .
HAVIHO HKCIIEPUMEHTOB U HAOIIOACHUI, 0000IIEHHS U
Y1 00paboTku nH(MOpPMAIUHU, B TOM YHUCJIE C
UCCIICIOBATEILCKAX U .
ONLITHO MIPUMEHEHUEM TEXHOJIOTHI UCKYCCTBEHHOTO

HUHTCIIJIICKTA

KOHCTPYKTOPCKHX paboT

2. Mecro nuctuIuIMHEL B cTpykType OI1
JucuumninHa MoKeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
— «OHepreTuyecKas MEKTPOTEXHUKA,
— «MaremaTu4ecKue OCHOBBI TEOPUHU IHEPIETUUYECKUX CUCTEM,
— «OHepreTuyeckas MIEKTPOTEXHUKAY,

4




— «MopnenupoBaHue U ONTUMU3ALUS B DJIEKTPOIHEPIETUKEY.

3HaHMsI, MOJIyYEHHBIE IPU H3YYEHMM MaTepuajna JaHHOW IJUCHMIUIMHBL, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHHE, TAK M BCIIOMOTaTEIbHOE MCIOJIb30BAaHUE IIPU IIPOXOXKACHUU
IPOM3BOJICTBEHHOMN MPEIIUITIOMHON MPAKTUKH U MOJATOTOBKE BBITYCKHOW KBaTU(UKAIIMOHHON
paboThl, M U3YYEHUU APYTHX AUCLUIIINH:

— «Cucrema 1uppoBol AUCHETYEPUZALUNY,

— «Kubepdusnyeckue cucTeMbl U TEXHOJIOTUU Y,

— «HapgeXHOCTh  JJMEKTPOMEXaHWYECKUX M DJIEKTPOIHEPIreTHYECKHX CUCTEM U
KOMILJIEKCOB.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4eOHOMH
paboThI 1O TUCIUILIHHE (K paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) MpPeCTaBICHbI B
Tadymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh JIUCITUILITMHbI

pr,Z[OGMKOCTL 10

Bun yuebnoii pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp OUCYUnJIUHDL, 2/ 72 2/ 72
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 17 17
AyoumopHnuie 3anamus, BCETO vac. 34 34
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
1('IpaK)TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie sanarus  (I13), 17 17
Jac

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoii npoekT (padota) (KII, KP), (4ac)

9K3aMeH, (Jac)

Camocmosmenvnas paboma, Bcero (1ac) 38 38
Buo npomesicymounoit ammecmayuu’ 3ayer,

mudd. 3auger, sx3amen (3auer, udd. 3au, | 3Bauer 3auer
OK3.*%*)

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JTUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TEMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Ta6n1/1ua 3 - Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI, UX TPYAOCMKOCTDb

Paznenbl, TeMbI AUCHUITIIMHBL Jlexunn | 113 (C3)) - JIP KT CPC
(dac) (dac) (uac) (dac) (Jac)
Cemectp 7
Paznen 1. BBenenne B pacnpeleneHHbIE
WHTEJUIEKTYAIbHBIE 3JIEKTPOIHEPTETHUECKIE CUCTEMBI
Tema 1.1. 00630p COBPEMEHHBIX
ANEKTPOIHEPTETHYCCKUX CUCTEM 4 3 10
Tema 1.2. PacrmipesieneHHbIE MHTEIUICKTYAIBHBIE CETH
Y TIepeOBOE YNPABICHNUE CETIMU
1.2.1. OcHOBBI pacnpeaeseHHON TeHepalul 1
MHUKpOCETEM




1.2.2. OcHOBHBIE aCIEKTHI MUKPOCETH
Tema 1.3. 3HayeHue UHTEJIEKTa B
3IEKTPO3HEPTreTHUECKUX CUCTEMAaX
Tema 1.4. OcHOBHBIE TPOOIEMBI U BOZMOKHOCTH
pacipefeeHHbIX HHTEIUIEKTyalbHbIX CUCTEM
Paznen 2. HckyccTBeHHBIE ~ MHTEIIEKT B
3HEprocucTeMax
Tema 2.1. OcHOBBI UcKyccTBeHHOTO HHTeIUIekTa (M)
u MammHHOTO0 00y4ueHus (MO)
Tema 2.2. Merogst WU, mnpumeHseMble B
3IEKTPO3HEPTreTHUECKUX CUCTEMAaX
2.2.1. Heitponnsie cetn
2.2.2. JlepeBbsi pelIeHni 1 CIyJaifHbIe Jieca 5 8 10
2.2.3. BekTopHbIE MaIIMHBI C TOICPKKON
2.2.4. Obyuenue c IIPUMEHEHUEM
HOJKPETUICHUS
Tema 2.3. Ilpumenenne WU nns oOHapyxeHHs
HEUCTPAaBHOCTEH, TIPOTHO3UPOBAHUS HArpy3Kd U
yIpaBieHUs aKTUBAMU
Tema 2.4. Tematnueckue UCCIACAOBAHUS: peaIn3alus
NN B 3HEprocucremMax B pealbHbIX YCIOBUAX
Paznen 3: VYnpasnenue u MOHHUTOPUHT
pacrpenesieHHbIX CUCTEM
Tema 3.1. KoMnoHeHTB! pacmpeleNieHHBIX CHUCTEM U
UX TIapamMeTphl
Tema 3.2. Cencopubie TtexHonoruu u loT B
SHEProcUcTeMax
Tema 3.3. Ctpareruu ympaBlIeHUS paclpeaciICHHOMN 4 3 10
re’epanuei
3.3.1. [Ipsimoe ympaBieHue
3.3.2. IlpeAVKTUBHOE YIIpaBIEHHUE
3.3.3. JeneHTpanu3oBaHHbIE u
LEHTPAJIM30BAHHBIE CXEMBI YIIPABICHUS
Tewma 3.4. Poib KOMMYHHUKaITMOHHBIX HHPPACTPYKTYP B
MHTEIUICKTYaJIbHOM YIIPABIECHUH
Pazmen 4: Pacmmpennple TemMbl B o0jactu
pacrpeneneHHbIX HHTEIUIEKTyalIbHbIX SHEPIOCUCTEM
Tema 4.1. Haxomurenu >HEPrMM U HX pPOJb B
pacnpeneneHHbIX CUCTeMax
Tewma 4.2. UnTerparusi BO300OHOBIISIEMBIX HCTOYHUKOB 4 3 8
SHEPTHHU U MTPOOIEMBI
Tema 4.3. VYCTOWYMBOCTH CETH U  acCIEKTHI
0e30MacHOCTH B MHTEJUIEKTYAIbHBIX CHUCTEMAX
Tema 4.4. Bynymue TeHASHUUU: HA IYTH K MOJIHOCTHIO
UPPOBBIM U HHTEIUICKTYAIIbHBIM JIEKTPOCETIM
Paznen 5.
Hroro B cemectpe: 17 17 38
Htoro 17 17 0 0 38

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOy4JalolMMHUCS  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayule
npodecCHOHATIBLHOMN 1 TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHATHH.
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Coneprxkanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Tabmuna 4 — Coneprkanue pa3JesioB U TeM JEKIMOHHOTO UK

HOMep pasaciia HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIHHMOHHBIX 3aHATHI

1 Paznen 1. Beenenue B pacrpe/ieJieHHbIe UHTEJUICKTYyaIbHbIE
AJNIEKTPOIHEPIrETHUCCKUE CUCTEMBI
Tema 1.1. O630p COBpEMEHHBIX 3JIEKTPOIHEPTETUUECKIX CHCTEM
Tema 1.2. PacnpeneneHHble WHTEIUICKTYAIbHBIE CETH W TIEPEIOBOC YIPABICHHE
CEeTsIMHU

1.2.1. OcHOBBI pacpe/e/ICHHON TeHepalud U MUKPOCETeH

1.2.2. OCHOBHEBIE aCTICKTHI MUKPOCETH
Tema 1.3. 3HaueHne UHTEIUIEKTA B DIIEKTPOIHEPTETHUECKUX CUCTEMAX
Tema 1.4. OCHOBHBIE ITPOOJIEMBI U BO3MOXXHOCTH PacpeeICHHBIX
MHTEIJICKTYaJIbHBIX CUCTEM

2 Paznen 2. MickyccTBeHHBIN HHTEIUIEKT B DHEPTOCHCTEMAX
Tema 2.1. OcHoBHI uckyccTBeHHOTO nHTeInIekTa (W) m mammHHOTO 00y4YeHHS
(MO)

Tema 2.2. Metoasl U1, npuMeHsieMble B 3JIEKTPOIHEPTeTUYECKUX CUCTEMAX

2.2.1. HeiipoHHble ceTu

2.2.2. JlepeBbs pelieHui U caydaiiHble jeca

2.2.3. BekTopHBIE MaIIUHBI C TOJAEPIKKON

2.2.4. OOy4deHue ¢ MPUMEHEHUEM TTOAKPETIICHHS
Tema 2.3. Ilpumenemme WU  mns  oOHapykeHHS  HEHCIPABHOCTEH,
IIPOTHO3UPOBAHUA HAIPY3KHU U yIIpaBJIEHUS aKTUBAMU
Tema 2.4. Tematuueckue uccnegopanus: peanusauus MU B sHeprocucreMax B
pEaJIbHBIX YCIOBHUSX

3 Pa3nen 3: YnpaBnenrne 1 MOHUTOPHUHT pacipeieIeHHbIX CHCTEM
Tema 3.1. KoMIOHEHTHI pacipe/ieleHHBIX CUCTEM U UX MTapaMeTphl
Tema 3.2. Cencopuble TexHonoruu u [oT B sHeprocucremax
Tema 3.3. Ctpareruu ynpapieHusl pacOpeeIeHHON reHepauuen

3.3.1. IIpsmoe ynpaBieHue

3.3.2. [IpeAMKTUBHOE YIIPAaBJICHHUE

3.3.3. lenieHTpaau30BaHHbIE U LIEHTPAIN30BAHHBIE CXEMbI YIIPABICHUA
Tema 3.4. Pojb KOMMYHHKAaIIMOHHBIX HHPPACTPYKTYP B HHTEIUIEKTYaIbHOM
yIpaBJICHUU

4 Paznmen 4: PacmmpenHple TeMbl B 00JacTU paclpeieieHHBIX HHTEIDIEKTYaTbHBIX
JHEPrOCHUCTEM

Tema 4.1. HakonuTenu SHEPTUU U UX POJIb B PaCIPEICICHHBIX CHCTEMAaX

Tema 4.2. UaTerpans BO300OHOBIISIEMBIX HCTOYHUKOB SHEPTHUHU U ITPOOIIEMBI

Tema 4.3. YcTOWMYMBOCTD CETH M acCMEeKThl OE30MACHOCTH B HHTEIJIEKTYaIbHBIX
cucTeMax

Tema 4.4. Bynyiiue TeHICHIMU: Ha MyTH K MOJHOCTHIO U(POBBIM U
WMHTEIJICKTYaJIbHBIM JIEKTPOCETSIM

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ﬂ1/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

W3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTh, |MPaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI
(gac) JIUHBI
Cemectp 7
1 MonenupoBaHue u 3 1 1
aHanu3 06a30BoM




pacupeneneHHon
JHEPrOCUCTEMBI

IIporuo3zupoBanue
CIpPOCa Ha Harpy3Ky C
IIOMOILIBIO
MalIMHHOTO
oOyueHwus,
MIPUBEJECHHOTO K
MOJIEJIN JIUHEHHON
perpeccuu.

IIporuo3upoBanue
Harpy3ku B
HHEpProcucTemMax ¢
HCII0JIb30BAaHUEM
UCKYCCTBEHHBIX
HEUPOHHBIX CETEH

OnruMuzanus
pacrpeeIieHHOTO
pacrnpeaeneHus
SHEProOpPeCcypcoB ¢
HCIIOJIL30BaHUEM
HCKYCCTBEHHOTO
HHTEIUIEKTA

MopenupoBanue u
OIITUMH3al A
pacnpeneneHHON
SHEPreTUYECKON
CUCTEMBI C
IMPUMCHCHUCM
METO/I0B
HCKYCCTBECHHOT'O
HMHTEJUIEKTA

Bcero

17

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEJCHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBaHue 1a60paTopHBIX paboT

TpynoemMkocTsb,
(uac)

N3 Hux
MPAKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
paszena
JIACITUTT

JINHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIOIHEHUE KYPCOBOU PabOTHI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaroIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.
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Tabnuna 7 — Bunbl caMoCcTOATEIbHOM PaboThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosiTensHO#M paboThI

qac qac

1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania 20 20
nucuurmiuael (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brinmonaenue pedepara (P)
[ToaroTroBka K TEKyIeMy KOHTPOJIO 5 5

ycneBaemoctH (TKY)

Jomamaee 3ananue ([13) 8 8

Kontponbnsie pabotsl 3a04nukoB (KP3)

[ToaroroBka K MpOMEXKYTOUHOM

arrectanuu (I1A) 5 5

Bcero: 38 38

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOW Pa0OThI 00YUarOIIUXCS IO TUCIUIUTHHE (MOJIYIIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHbBIX U3TAHUN
[lepedyeHb neYaTHBIX U SJCKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEICH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUN

[udp/ Kom14ecTBo 9K3eMILIIpOB B
P bubnuorpagduyeckas ccpuika OUOIMOTEKE
URL anpec

(KpOoMe 2JIEKTPOHHBIX IK3EMILISIPOB)

OcCHOBBI ITpOrpaMMHUpOBaHuUs Ha si3bike Python : [
DJIEKTPOHHBIN pecypc] : yueOHO-METOAUYECKOE
nocooue / A. U. Casennbes [u ap.] ; C.-ITerepo. 18
roc. YH-T a9pOKOCM. IIPUOOPOCTPOCHHUS. -
OJeKTpoH. TeKcToBbIe AaH. - CankT-IlerepOypr :
Wzn-so 'YAIIL, 2019. - 38 c.

OCHOBBI HCKyCCTBEHHOT'O MHTEJUICKTA B
po(heCcCHOHANBHON IEATENLHOCTH : y4eOHO-
MmeToauyeckoe rmocodue / A. C. Crenamikuna, E. 18
A. ®ponosa, H. B. I'ymuna ; C.-Iletep0. roc. yH-
T a3pOKOCM. ipudopocTpoeHwus. - CaHKT-
[TetepOypr : M3n-so I'VAIL 2022. - 109 c.

Bo0300HOBIISIEMBIE M HETPAIUIIMOHHBIE HCTOYHUKH
SHEPruH : [ DNEeKTPOHHBIN pecypc] : yueOHoe
nocoowue / JI. A. Bonkos [u np.] ; C.-Iletep0O. roc. 18
YH-T a3pOKOCM. IIPUOOPOCTPOCHHUSL. - DJIEKTPOH.
TekcToBble AaH. - CavkT-IlerepOypr : M3a-Bo
I'VAII, 2020. - 121 c.

PacnpenesnieHHbIe HHTEIUIEKTYaIbHBIC
SHEPrOCHUCTEMBI: YUeOHO-METOINUECKOE OCOOHe
/ B.IL. Ky3bmenko, C.B. Conénsiii, A.B. Peicun; 50
C.-Ilerepb. roc. yH-T a3pOKOCM.
npubopoctpoenus. - Cankt-IlerepOypr: Uza-o
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| TVATL 2024. - 76 c.

7. TlepedyeHb AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHb DICKTPOHHBIX 00pPA30BATEIBHBIX PECYpPCOB HH(OPMALMOHHO-
TCHCKOMMYHHKaHHOHHOﬁ CETU ((I/IHTepHeT»

URL anpec HaumenoBanue
https://rawi.ru/academy/ Acconuarms BUD, Akagemus BUD

https://www.eprussia.ru/lib/ | BubanoTteka 31eKTPOHHOTO XKypHata « DHEPreTUKa U MPOMBIIIICHHOCTh Poccum

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp MPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIHHE.
[Tepeuenp nUCTONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00ECIICUCHHMS

Ne i/ HanmeHnoBaHue

1 Python IDE

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp WCMONB3yeMBbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH )
1 MynbTrMeanitHas JeKIMOHHAs ayIuTOPUS 21-21
KonmbroTeps! ¢ ycranoBieHHbIM Ha HUX [10 Python (Bepcus He 31-04
ke 3.x)c oubmuorekamu (numpy, matplotlib, pandas, and
scipy)
Jupyter Notebook or unu nro6as Python IDE

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CpPEACTBAJII TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHHUSI IPOMEKYTOUHON aTTeCcTalluu

By npomMeKyTOYHOM aTTecTaluu [IepedyeHp OLICHOUHBIX CPEACTB
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3auer Crnincox BOIpoOCOB;
TecTsr;

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIUH 00ydJarouMMHCs MpUMEHseTCsl 5-0ayuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl ~ YHUBEpPCUTETa,  IIpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLeHKH YpoBHS cpOPMUPOBAHHOCTH KOMIETEHITHH

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCJIC0BATEILHO U TPAMOTHO €r0 M3JIaracr;

— ONMHpasCh Ha 3HAHWS OCHOBHOM W JOMOJHHUTEIBHOW JIUTEPATYpPHI,
TECHO MPHBS3bIBACT YCBOCHHBIC HAYUYHBIC MMOJOKEHHSI C MTPAKTUYCCKOMN
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIQJICET CUCTEMOM CIICIMAIN3HUPOBAHHBIX IIOHITHIA.

«OTIIMYHO»
(Ga4TCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHal, TPAaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JUTEPaTypPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHbHOCTHIO
HaIPaBJICHU;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIaJIEET CUCTEMOM CIIEIUATN3UPOBAHHBIX TOHSITHH.

«XOPOIIIO»
«BaYTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOIyCKAeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHHUS B IPAKTUYECKOM IIPUMEHEHUHW 3HAHWUU
HaIpPaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHU BBIBOJIOB M 0000IIEHNUI;

— YaCTUYHO BJIAJIEE€T CUCTEMOM CIELIMAIN3UPOBAHHBIX TOHITHH.

«yZIOBJIETBOPUTEITHLHOY
«GAuTEHO»

— oOyyarolmuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONTyCKaeT  CYIICCTBCHHBIE  OMMOKA W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HalpaBlIeHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJTOXKCHHUS;

— He GOopMYJIUPYET BBIBOJIOB M 0000IIICHHUT.

HCYIOBJICTBOPUTCIILHO
«HC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9Kk3aMeHa

Kon

No /it [Tepedyens BonmpocoB (3a1ad) 115 IK3aMeHa
WHAMKATOpa

Y4eOHbIM MJIAHOM HE PEAYCMOTPEHO

Bompocsr jy1st 3adera npecTaBiieHbl B Tabmie 16.
Tabmuua 16 — Borpocs! aiist 3auera
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Ne i/t

[TepeveHpb BOPOCOB TS 3a4eTa

Kon
UHMKATOpa

1-10

10.

KakoBa 0CHOBHas 11€J1b UCIIOJIb30BaAHUS
HCKYCCTBEHHOT'O MHTEJJIEKTa B dHeprocucremMax?
HazoBuTe 1Ba anroputMa UCKYCCTBEHHOTO UHTEIICKTA,
0OBIUHO HCIIONB3YEMBIX IS IPOTHO3UPOBAHUS CIIpOCa
B DHEPTOCHCTEMAX.

Kak mammuHOe o0ydeHne crocoocTByeT
MIPOTHO3MPOBAHUIO TEXHUYECKOTO 0OCITYKUBAHUS
ANEKTPUUYECKUX CUCTEM?

Onpenenute HEHPOHHBIC CETH M X 3HAYCHHE B
MIPOTHO3UPOBAHUH OTKA30B SHEPTOCHUCTEM.

Kakoii MeTo1 HICKYCCTBEHHOI'O MHTEJIEKTA IMOJXOIUT
JUIS pacrio3HaBaHMsI 3aKOHOMEPHOCTEH B IaHHBIX O
MOTPEOJICHUH IIIEKTPOIHEPTUU?

Kak o0y4eHue ¢ moJIKperieHueM oMoraet
ONITUMHU3UPOBATH PAOOTY AIIEKTPOCETEH?

KakoBa poib HICKyCCTBEHHOTO MHTEIIEKTA B
MOBBIIICHUH SHEPTOd(HEKTUBHOCTH 31aHUI?

Kakoit aTan npeasaputenbHON 00pabOTKH JTaHHBIX
HMMEET peliarolee 3Ha4eHUe ISl 00yICHHS TOYHBIX
MoOJIeTIel HICKYCCTBEHHOTO MHTEJUICKTA MIPH aHaJIN3e
sHeprocucreM?

OO0bsicHUTE, KaK UCKYCCTBEHHBIM HHTEIIIEKT MOKET
MMOMOYb B OOHAPYKCHUH aHOMAJIUH B DHEPTOCUCTEMAX.
Kak MO»XHO MCIONIb30BaTh UCKYCCTBEHHBIN HHTEIUIEKT
JUTSL IPOTHO3UPOBAHUS M CMSATYCHHSI ITOCIICICTBUN
nepe0oeB B Mojaue MIEKTPOIHEeprun?

IIK-1.3.1

11-20

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Onumure OCHOBHbIE KOMITOHEHTBI
ANEKTPOIHEPIETUUECKOMN CUCTEMBI.

Kax qucbananc a3 B TpexdazHoit cucteme BIUsSET Ha
KaueCTBO JIEKTPOIHEPTUH?

KaxoBbl Ki1t04eBbIE TApaMETPhI AJI1 KOHTPOJIS
paboTocnioco6HOCTH TpaHchopmaTopa?

Kak ynpasinsiercss peakTUBHasi MOLTHOCTb B
sHeprocucreme?

KakoBo 3HaueHue ko3¢ duiireHTa MOITHOCTH B
3IEKTPUUYECKON CUCTEME U KaK €r0 MOKHO yIy4YIllUTh?
OO0bsicHUTE TPUHLIUIT PAOOTHI aBTOMATUYECKOTO
BBIKJIFOUATETISI.

Kak ynpaBinsitoTcst 4aCTOTHBIE OTKJIOHEHUS B paMKax
00JIBIIION B3aMMOCBSI3aHHOM ceTh?

KaxoBa ponbs KoHJIeHCATOpHOM OaTapeu B
3HEprocucreMax?

OnunMre OCHOBHBIE 3Talbl, CBS3aHHBIE C TPOBEIECHUEM
aHaIM3a MOTOKAa Harpy3KHu.

Onpenenure SHEProdHPEeKTUBHOCT B KOHTEKCTE
ANEeKTpo3HepreTnueckux cucreM. Kak pacripeneneHubie
WCTOYHUKHU Te€HEepaIiy BIUAIOT Ha
9HEeprod(pPeKTUBHOCTH IHEPTOCUCTEMBI?

[K-1.V.1

21-27

21.

Kaxkyto poss urpaet ynpasieHHe CIIPOCOM B
TOBBIIIEHUH SHEProdHEeKTUBHOCTH MIEKTPOCETEN?

[IK-4.3.1
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22. Kax uHTerpaiysi BO300HOBISEMBIX HCTOYHUKOB
SHEPTUH, TAKUX KaK COJIHEYHAasi U BETPOBasi, BIUSIET HA
3¢ (HEKTHBHOCTH YIHEPTOCUCTEMBI?

23. O0OBsCHHUTE 3HAYCHHUE BHICOKOA(DPEKTUBHBIX
TpaHc(hOPMATOPOB B PaCTIPEICITUTEIbHBIX CETAX.

24. OnumuTe BIUSHUE MOTEPh HA JIMHUAX
aJIeKTpoIrepeaayu Ha ooy 3¢ pekTuBHOCTD
SHEPTrOCUCTEMBI.

25. Kak cuioBbI€ 3JI€KTPOHHBIE YCTPOHCTBA MOTYT IIOMOYb
B MOBBITIICHUH 3P(HEKTUBHOCTH CUCTEM
ANEKTPOCHAOKEHUS?

26. Kakue nmpo6sieMbl B 0071acTH 3HEProdG(HEeKTUBHOCTH
BO3HHUKAIOT B CBS3H C YBEIMUECHHEM TPOHUKHOBEHUS
AIEKTPOMOOUIIEH?

27. O0BSICHUTE KOHIIETIIHIO «yMHBIX CETEH» U UX
MIOTEHIIMAJ B MOBBIIIEHUU YHEProdhHeKTUBHOCTH.

[lepeuenr TeM [l KypCOBOTO MPOEKTHPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOTHI
npeICTaBIeHbI B Tabwmie 17.
Tabnuna 17 — Ilepeyerb TeM JUisi KYPCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

KYPCOBO#1 paboThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOW aTTECTAlMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwmie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Kon
WHJIUKAaTOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM 0OHO20 BEPHO20 OMBEMA
U3 Yemvipex npedaoNCeHHbIX U 0O0CHO8aANUeM 8bLOOPA

Wncrpykuust: [Ipounraiite Tekct, BbIOEpUTE IPABUIBHBIA OTBET U 3AIMLINTE APTyMEHTBHI,

000CHOBEIBarOMIME BEIOOp OTBETA

Kakue u3 crnenyronmx 3a1a4 Hanbosiee XapaKkTEePHbI JUTS PACHPE/ICICHHBIX
HHTEJJICKTYaTbHBIX YJHEProcUcTEM?

a) MOHHUTOPUHT COCTOSIHUSI 000PYI0BaHUS

b) Ynopasnenue sHepronotpedieHIeM

¢) YnpasieHne yMHBIM JOMOM

d) Ananu3 0OJBINNX JAHHBIX

[K-1.3.1
[IK-1.V.1

Kakwne Mepsl 6e301maCHOCTH HEOOXOIMMO YIUTHIBATE IPU pa3paboTke pacupeaeeHHbIX
HMHTEJUIEKTYaJIbHBIX YIHEPTOCUCTEM?

a) AyteHTu(dUKaIMs 0JIb30BaTeNeH

b) 3amuTa oT KkHOEpaTak

c¢) Hludposanne nanHbIX

d) Bce BblmenepeuncieHHoe

[1K-4.3.1

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C BbLOOPOM HECKOJILKUX 8APUAHTNOE OMBemd

U3 NPEOIOHCEHHBIX U PA3BEPHYMbIM 0OOCHOBAHUEM 8bIOOPA

I/IHCTPYKLII/IHI HpquTaﬁTe TCKCT, BLI6€pI/ITC IIPaBUJIbHBIC BAPpUAHTBI OTBETA U
3alMMIIUTE apryMCHTHI, OGOCHOBBIBaIOHII/Ie B13160p OTBCTOB

Kaxwe u3 cieyronmx 3ajiad HanboJiee XapakTepHbI JUIs 00ecTeueHus
OTKa30yCTOWYHNBOCTH B PACHPEIEIEHHBIX HHTEIUIEKTYAIBHBIX YHEPrOCHCTEMAX ?
a) MOHHUTOPHHT COCTOSIHHS 000PYIOBAHKS
b) Ynpasnenne yMHBIM IOMOM

[IK-1.3.1
[IK-1.V.1
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¢) MOHUTOPHHT SHEPrONOTPEOICHIS
d) AHaiu3 OONBIINX JAHHBIX

Kakue u3 cienyomux TeXHOJIOTHH UCHONB3YIOTCS JUlsl 00ecneyeHus
MacuTabupyeMOCTH B paclipe/IeJeHHbIX HHTEIUICKTYaIbHBIX SHEProcucTeMax?
a) OOnavHbIC BEIYUCIICHHS
b) Uurepner Bemeii (10T)
¢) Jarunxu
d) MamwuHHOE 00yUICeHHE

I1K-4.3.1

3 mun. 3aoanue 3aKpvblmoco muna Ha yCnmanoeleHue COomeemcnieusl

Wnctpykuus: [IpounTaiiTe TEKCT U yCTaHOBHUTE COOTBeTCTBUE. K Kak 101 TO3UIMH, TaHHOH B
JIEBOM CTOJIOIIE, TOJ0EPUTE COOTBETCTBYIONIYIO MO3UITMIO B IIPABOM CTOJIOIE

ComnocTaBbTe MCTOAbI XpaHCHUA SHCPI'HU K MPCIOXKCHHBIM KaTCrOpUusiaM.

1) Kpatkocpounbie a) barapeun

b) 'mapoakKyMynupyronye CTaHIu|

c) CxaTblil BO3AYX

d) TemoBbIC HAKOTIUTEIU

2) Jonrocpounsie ¢) BonopoaHble TOIUIMBHBIE 3JIEMEHTHI

f) DACKTPOXMMHUYCCKIE KOHICHCATOPBI

g) Mexanndeckre HaKOIMUTEIH

h) XuMuyeckne HAaKOTIMTETH

ITIK-1.3.1
[IK-1.V.1

ConocTaBbTE TUIIBI CETEN K OPpCATTOXKCHHBIM KaTCrOPUAM.

1) YMHBIC ceTH a) CeTH ¢ IBYXCTOPOHHEH CBS3BIO

b) Cern ¢ ogHOHAIIPABICHHOM CBI3BIO

¢) Certu ¢ uHTETpaIUCH
BO300HOBJIIEMBIX HCTOYHHUKOB

d) Ceru 6e3 unterpanuu
BO300HOBJIIEMBIX HCTOYHUKOB

2) TpaquIMOHHBIEC CETH e) Cetu c aBTOMaTHYECKIM
yIpaBJIeHHEM

f) CeTr ¢ py4HBIM yrpaBieHHEM

g) Cetu ¢ MOHUTOPHHTOM B PEATbHOM
BpPEMEHHU

h) Ceru 6€3 MOHUTOpPHHTA B peabHOM
BpEeMEHH

I1K-4.3.1

4 mun. 3adanue 3AKpblmMoco muna Ha yCmaHoeieHue noC1e008amenbHOCMU

I/IHCTPYKLII/ISE HpquTaﬁTe TEKCT U YCTAHOBUTC MOCICAOBATCIIBHOCTD.

3anuimure COOTBCTCTBYIOIIYHO IMOCJICAOBATCIILHOCTD 6yKB CJICBA HAIIPABO

CocraBbTe IPaBUIBHYIO IOCIEI0BATENLHOCT YTANOB YIIPABICHUS
DHEPronoTPEOICHUEM:

a) OnTuMu3anus moTpeOICHUS

b) Coop maHHBIX

¢) Buenpenue pernennii

d) Ananus 1aHHBIX

[K-1.3.1
[IK-1.V.1

CocTaBbTe NPaBUIBHYIO HOCAEJOBATEALHOCTD IIATOB CO3JAHNUS PACIPEICICHHOM
JHEPrOCHUCTEMBL:

a) Onenka nmoTpeOHOCTEH

b) Ycranoska o6opynoBanust

) Pazpabotka npoekra

d) TectupoBaHKe U BBOJ B IKCILTYaTaIUIO

[1K-4.3.1

5 mun. 3aoanue omxpeimozo muna c pazeepHymoim 0Meemom

Wuctpykius: [IpounTaiiTe TEKCT U 3aNMIIATE Pa3BEPHYTHI 000CHOBAHHBIN OTBET

HJIM HAMMIIUTC MPOITYIICHHOC CJI0BO/CIIOBOCOYETAHKE

KaKI/IC IPECUMYIIICCTBA M BBI3OBBI CBA3AHbI C HHTGFDaHHeﬁ YMHBIX CHCTYUMKOB B
JHEprocucremMy?

IK-1.3.1
[IK-1.¥.1
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Kaxkue daxropsl clleyeT YUUTEIBATh OIPU BEIOOPE CUCTEMBI XpaHEHUSI
SHeprun?

[1IK-4.3.1
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IIpumeuanue:

1-ii Tun. 3agaHue KOMOMHUPOBAHHOTO THIIA C BHIOOPOM OJHOrO BEPHOIO OTBETa M3 YETHIpEX
NPE/IOKEHHBIX M O00OOCHOBaHMEM BBIOOpA CUMTACTCS BEPHBIM, €CJIM TPaBWIBHO YyKasaHa Iudpa u
NPUBEJICHBI KOHKPETHBIE apTryMEHTBI, HCTIOJIb3yeMbIe ITPU BHIOOpPE OTBETA.

ITonHOE coBIafieHue ¢ BEpHBIM OTBETOM — 1 Oami.

HesepHsrif oTBeT 1wt ero orcyTcTBre — 0 0ayIoB.

2-it Tun. 3amaHne KOMOMHHUPOBAHHOTO THIIA C BEBIOOPOM HECKOJIBKHMX BApHAHTOB OTBETA M3 MPEITIOKCHHBIX
U Pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpPAa CUHMTAETCS BEPHBIM, €CIHM INPABHIBHO YKa3zaHbl HHU(PBI n
MPUBEICHBI KOHKPETHBIC apTYMEHTBI, HCTIOJIb3yEMbIE ITPH BHIOOPE OTBETOB.

[TomHOE COBITaieHNe ¢ BEPHBIM OTBETOM — 1 Oa.

Ecnu nonymensl ommOKy Wit OTBET OTCYTCTBYET — 0 OasuioB.

3-it Tun. 3amaHMe 3aKpHITOrO THIIAa HAa YCTAHOBJEHHE COOTBETCTBUSI CUUTACTCS BEPHBIM, €CIIH
YCTaHOBIICHBI BCE COOTBETCTBHUS (MO3UIMU M3 OJTHOTO CTOJIOIA BEPHO COMOCTABIICHBI C TIO3ULUSIMH APYTOTro
cTonbIa).

ITonHOE coBIasieHue ¢ BEpHBIM OTBETOM — 1 Oami.

HesepHsrif oTBeT mitH ero orcyTcTBre — 0 0ayIoB.

4-ii Tun. 3ajaHue 3aKpPBITOrO THIIA HA YCTAHOBJICHHE IOCICAOBATEILHOCTH CUMUTACTCS BEPHBIM, €CIH
MPaBIIBHO yKa3aHa BCs MOCIEI0BATEIBHOCTD UPP.

[MonHoe coBmaieHne ¢ BEpHbIM OTBETOM — 1 Gas.

Ecmu momyiieHb! OIMOKH WK OTBET OTCYTCTBYeT — 0 Oayuios.

5-it Tun. 3amaHue OTKPBITOTO THUIIA C PA3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CIIH OTBET COBIANACT C
STAJIOHHBIM 110 COAEP)KAHUIO U MOJTHOTE.

IIpaBunbHEIN OTBET 3a 3a/laHKE OLlEHUBaeTcs B 3 Oasa.

Ecnu nonyiieHa ojHa ommOKa\HETOYHOCTH\OTBET MPABHUIIbHBIH, HO HE TTOMHBINA — 1 Gas.

Ecmn nonynieHo 6onee 1 ommoOku\oTBeT HeNpaBHIIBHBII\OTBET OTCYTCTBYET — () OAJLIIOB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne n/nn [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIMEe  TPOIEIyphl  OLICHUBAHHS
UH/MKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, cOAepKarcs B
JOKaJIbHBIX HOpMaTUBHBIX akTax [VYAIIL, perlaMeHTHpyOIMX TMOPSAJOK U  IHPOLERypY
IPOBEIECHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluyi 00y4aroIuXxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. MeTtoauueckue yka3zaHUs [JIs OOYYAIOIIUXCS 1O OCBOCHHIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE H3JIOKEHHEe ydeOHOoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIHMIO 1O TeMe, a B OCBOCHHUH
(GyHIaMEHTAIBHBIX MpOOJeM JUCIHMIUIMHBI, METOJOB HAYYHOTO ITO3HAHWS, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JIEKIHs BBITIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpETHOW oOjacTu 3HaHUS, €€ MpoOJeMbl, JaeT IEeNbHOE MPECTaBICHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

IInanupyeMble pe3VIbTATHL IPU OCBOCHUU 00YYAIOIIUMHUC JIEKIIMOHHOIO MaTepHaa;

15




— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

— MOJy4€HHE OIBbITa TBOPUECKON pabOThl COBMECTHO C IIPEIOIaBaTelIeM;

— pa3BuTHEe TOPOPECCHOHATBHO-IEIOBBIX  KauyecTB, JIIOOBM K TpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsBJIEHUE HEOOXOJUMOro UHTEpeca, He0OOXOAUMOTO Ul CaMOCTOSATEIbHOW PaboThI;

— TIOJy4YeHHE 3HAaHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIbI;

— Hay4YyuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTH H
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH HX B  Pa3iIU4HBIX
dbopmynHupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpalued CIaiJoB U
UCIOJIb30BAaHUEM DA3JaTOYHOIO MaTepualla IpU IPOBEIEHUM KOPOTKMX JTUCKYCCHH 00
O0COOEHHOCTSX IPUMEHEHUSI OT/IEIbHBIX TEMATUK 110 IUCHUIUIMHE.

CrpyKTypa npefocTaBieHus JEKIHNOHHOIO MaTepuara:

CrpykTypa NpenocTaBiIeHHs JEKLHUOHHOIO MaTrepHaga IPOU3BOAUTCSA COIVIACHO TeMaM
pa3zienoB AMCUUIUIMHBI, IPEICTaBIEHHBIM B Ta0uIe 4.

11.2. Meroauueckue yka3aHus JUIsl OOy4aroIIMXCs MO MPOXOXKJICHHIO MPAaKTHYECKUX
3aHATHIA.

[IpakTHyeckoe 3aHATHE SBISETCS OAHON M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
IpoLecca, 3aKJI0Yaronasicsl B BHIIOJHEHUN 00y4alOIUMUCS 110 PYKOBOJICTBOM IIpenoaaBaTess
KOMILJIEKCa YYEOHbIX 3aJJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TpUOOPETEHHs] yMEHUN M HAaBBIKOB, OIbITA TBOPUYECKON AEATEIbHOCTH.

[enbro npakTUYECKOro 3aHATHS ISl 00Y4arOIEerocs SBJISETCS MPUBUTHE 00YUarOIIMMCS
YMEHUH 1 HaBBIKOB IPAKTUYECKOH J1€ATENbHOCTH 110 U3y4aeMON AUCLUIUINHE.

[Inanupyemsble pe3yabTaThl IPU OCBOCHUU O0YUYaIOLUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOleHue, pacIlMpeHHe M JAeTalu3alus 3HAHUW TNpU PEleHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJaMH M METOJMKAaMHU H3y4eHUsS KOHKPETHOW yueOHOil
JVICIIATUTAHEI,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBITTOJIHEHUS 33 JaHUIA;

— obecrnedyeHne palMOHAIBHOIO COYETaHMs KOJJIEKTMBHOM M MHIMBHIyaIbHOH (GopMm
00y4eHwusl.

TpeboBaHUs K IPOBEACHUIO NPAKTHUECKUX 3aHATHI
IIpakmuueckan paboma Nol «Mooenuposanue u ananus 0a30606 pacnpeoesieHnou
IHEP2OCUCHIEMbLY

[enb: M3ydyeHHEe OCHOBHBIX 3JIEMEHTOB PACIpPENEICHHBIX CHUCTEM AJIEKTPOCHAOKEHUS U
NOJy4eHHE NPAKTUYECKOrO OIbITa MOJEIMPOBAHUS M aHainu3a paboThl CHCTEM C
HCIIOJIb30BaHueEM si3bika Python.

3amaun:

1. Co3natp 06a30ByI0 MOJENb pacHpenesieHHON YHEProcucTemMbl. ONpeAenuTh MPOCTYIO
CHUCTEMY, COCTOSIIIYIO M3 HMCTOYHHMKA, HAIPY3KH M pacClpeleUTeNbHbIX JUHUN. Mcrnonb3oBaTh
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numpy Ui ONpenereHHs TAKUX MapaMeTPOB CUCTEMbI, KaK HamMpsKEeHUE, TOK, COIPOTUBIICHUE U
MOIIIHOCTb.

2. IlpousBecTu aHanM3 MOTOKAa HArpy3ku. PaccuMTaTrh MOTOK MOIITHOCTH Yepe3 CHUCTEMY
IOpU pa3IMyHBIX pPEXUMax Harpy3ku. lIpoaHanu3upoBaTh MNajieHUE HANPSKEHUS M TOK B
pacnpeaenuTeNbHbIX JTUHUAX, UCIIOIb3Ys 3aJaHHBIE IAPAMETPHI.

3. TlocTpouTh BH3yanM3alMIO JAWHAMHUKU cUCTeMbl. Mcmonb3ys matplotlib, moctpouts
rpaduKy, TOKa3bIBAIOIIAE 3aBUCUMOCTh MEXAY pPa3lIUYHBIMU TapaMeTpamMH, HampuMmep, Kak
U3MEHSETCs TaJeHHE HANpsDKEHUS TMPH yBEIHMYEHUH HArpy3Kh. BBIIenuTh MOTEHIMATbHBIC
TOYKH HECTAOMIBHOCTH UK HEAP(HEKTUBHOCTH.

4. Tloctpouth rpaduku Mpolecca BIUSHUSA paclpeneieHHON reHepauuu. [IpeacraButh
UCTOYHUK pAacIpeesieHHOW TeHEepaluy, HampuMmep, HEOOJBIIYI0 COJHEYHYIO OaTapero Hiu
BeTpsiHyto TypOuny. [IpoaHanm3upoBarh, Kak 3TO BIMAET Ha OOLIYI0 IMHAMHKY CHCTEMBI,

0COOEHHO B YaCTH PETyJUPOBAHUS HANPSKEHUS U TEPETOKOB MOIIIHOCTH.

5. CocTaBHUTh OTUET C MOAPOOHBIM AaHATTH3OM.

\bltage Drop vs. Load Resistance
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Pucynok 1. I'padux 3aBucuMOCTH MajieHUs] HAMPSHKEHUS OT CONTPOTUBIIECHHS Harpy3KH

Voltage Drop vs. Load Resistance with Solar Generation
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Pucynok 2. I'paduix 3aBUcHMOCTH MaJieHUs HAMIPSHKEHUS OT CONTPOTUBIICHUS Harpy3KH MpU
MCIIOJIb30BAaHUU COJIHEUHOM TeHepaluu
Tabnuia Ne20. Pe3ynbraThl MOIETUPOBAHUS PACTIPECIICHHOM SHEPTOCUCTEMBI C HHTETpaIuen
MCTOYHHMKA COJIHEUYHON YHEPrUU

ConpoTuBieHue MourHoCTb 6€3 MoutHocTs € [Tanenue [Tanenue
Harpy3k# (Om) COJIHEUHBIX MaHeJeH | COJHEeUHBIMU HarpspKeHus 6e3 HaTMpsKEHUs C
na”ensmu (BT) COJIHEUHBIX MaHeJIeH | COTHEUYHBIMU
(B) nanessivMu (B)
10 4809.090909 4759.090909 20.909091 20.691700
20 2519.047619 2459.047619 10.952381 10.691511
30 1706.451613 1636.451613 7.419355 7.115007
40 1290.243902 1210.243902 5.609756 5.261930

Ilpakmuueckasa padoma Noe2. Ilpozno3uposanue cnpoca Ha HA2PY3KYy € HOMOULbIO
MAWUHHO20 00YUeHUA, NPUECOEHHO20 K MOOeAU IUHCHUHOU PezPecCuu.

Hens: M3yunth GyHIaMEHTAIBHBIC IOHATHS JIMHEWHOW PErPECCUH M €€ TPUMEHEHUE IS
MPOTHO3UPOBAHUSA CIIPOCA HA DJIJIEKTPUYECKYI0 HArpy3Ky B 3aBHCHMOCTH OT Pa3JIMYHBIX
HE3aBHCHUMBIX TEPEMEHHBIX, TaKMX KaK TeMmIepaTypa U JCHb HeAeIH, OOyYUTh MOJIENb
MalIMHHOTO OO0y4YeHHUs [JIsi MPOTHO3MPOBaHUS OyAyIEro cmpoca Ha HArpy3Ky Ha OCHOBE
HMCTOPUYECKUX JTAHHBIX.

3anaumu:

1. Co3garh cuHTEeTHYECKHII HAOOp MaHHBIX, MOJCIHPYIOIIMA HCTOPUYECKUN CIpPOC Ha
ANEKTPUYECKYI0 HArpy3Ky C y4eTOM TEMIIepaTypbl W [HSA HENEIW B Ka4yeCTBE KIIFOUEBBIX
(bakTOpOB BIAHSIHHUSL.

2. BemonHuTh pa3BeqouyHblii aHanu3 gaHHbIX (EDA) st BEISBICHHSI TEHACHIHUNA W
B3aMMOCBS3€il B HA0OpE JaHHBIX.

3. Ucnonp3oBarte OOYyYEHHYIO MOJENb JUIS NPOTHO3UPOBAHWS 3HAYCHUN HA TECTOBOM
Habope.

4. PeanvzoBaTh MOJIEIb JTMHEHHOM perpeccu Jijisi IpOrHO3UPOBAHUS CITPOCA HA HATPY3KY.

5. Ouenuth 3PGEKTUBHOCTh MOJENHM C TOMOIIBI0 TAaKUX IOKa3aTeleil, Kak CpemHss
abcomoTHas omrbka (MAE) u cpennexBaaparuynas ommnoka (RMSE).

6. CocTaBUTH OTHET.

Temperature vs. Historical Load Demand
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Pucynok 3. I'padux cpeaneit motpeGHOCTH B HArpy3Kax o JHAM HEJelu
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Actual vs. Predicted Load Demand

Predicled Load Demand (MW)

50 -] 100 125 150 175 200
Actual Load Demand (MW)

Pucynok 4. I'paduk ¢pakTUuecKoro u MporHo3UPyeMoro Crpoca Ha Harpy3Ky
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Pucynoxk 5. I'paduk ocTaTOYHBIX 3HaYEHUH

Ilpakmuueckaa padoma Ne3. «llpocno3uposanue HAZPY3KU 6 IHEP2OCUCHEMAX C
UCNO1b306AHUECM UCKYCCHIBEHHBIX HEUPOHHBIX CEMeil)

Ilenb: OPUMEHUTHh TEXHOJOTHIO MHTEIIEKTYyanbHbIX HelponHblx cereit (MHC) B
AIIEKTPOIHEPIETUYECKUX CUCTEMAX, pa3padoTaTh MOJIENH /Il IPOrHO3UPOBAHMSI DJIEKTPUUECKON
HarpysKHu.

3ananue Ha 1a00paTOpHYIO padoTy:

Pa3paborate HelipoceTeByI0 MOJieb AJi MPOTHO3UPOBAHUS JIEKTPUUECKON HArpy3Ku Ha
OCHOBE UCTOPUYECKUX JAHHBIX.

OneHUTh TOYHOCTh MOJIENIN IO CPABHEHHIO C (PAKTHUECKUMU 3HAUYEHUSIMU HATPY3KH.

MeTtonnyeckue yka3aHusl K BBIIIOJIHEHUIO PaOOTHI.

1. IloAroToBUTH JaHHBIE, HUCIOJb3YS CHUHTETHUECKHUH HAa0Op MaHHBIX, UMUTHUPYIOIIHUN
UCTOPUYECKHE JaHHBIE O HArpy3ke, ¢ TakKUMH aTpuOyTamu, Kak jara, yac, Temreparypa M
(akTHuecKas Harpy3Ka, HOpMaJlIu30BaTh HAOOP JTaHHBIX.

2. CchopmupoBaTh HEHpOCETEBYIO MOJENb, UCIONB3Yysl OunOmmorekn Python, Takme kak
TensorFlow wmmu Keras. Paznenuts Habop JaHHBIX Ha OOy4aromMid M TECTOBBIA HaOOpBI.
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CrnpoekTupoBaTh apXUTEKTYpy HEWpoHHON ceTu. OOy4YnTh HEHPOCETEBYIO MOCIbh Ha
oOyudatoreM Habope.

3. IIpousBectu onenky. Mcnonb3ys o0ydeHHYIO MOJIeNb Ul IPOrHO3UPOBAHMS 3HAYCHHIM
Harpy3kH B TECTOBOM Habope.

4. PaccumtaTh nokasarenu dQPEeKTUBHOCTH, KaK cpeanss adcomtoTHas ommoka (MAE) u
cpenHekBanparuyHas omuoka (RMSE).

5. Anamms. [Toctpouts rpaduku cpaBHeHHs] (PAKTUYECKUX U MPOTHO3ZUPYEMBIX 3HAUYCHHM.
YCTaHOBUTH BO3MOXKHBIE TMPHUYUHBI PACXOKICHHA MeXAy (PaKTHUYECKUMH M IMPOTHO3HBIMU
3HayeHUsAMH. [IpeasiokuTh BOZMOXKHBIE YIYUILIEHUS WIH JOPAOOTKU MOJIEIH.

6. CocTaBUTh OTYET.

Actual vs. Predicted Load

— Aciual Load
I | | —* Predicted Load

Load (Narmalized )
=
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PI/ICYHOK 6. HOpMaJ'II/I3OBaHHBIC AAHHBIC HAI'PY3KH, IMOJTYYCHHBIC B PE3YJIbTATC PCUICHUA MOJACIIN.
Loss Over Epochs
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Pucynok 7. I'paduix cpaBHEHHS OMMOOK MOJISIIH TIO MEPE MPOXOKISHUS IOX
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Load Forecasting in kW
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Pucynok 8. I'paduik cpaBHEHUS UCTUHHBIX U MIPEJICKa3aHHBIX 3HAYCHU B KBT.

Hpaxkmuueckana__paboma__Ned Onmumuzauus_pacnpedeiennozo __pacnpeoenenus

IJHepzopecypcoe Cc Ucnojib306aHUEM UCKYCCMBEHHO20 UHmMelJieKma

]_ICJ'ILZ BHCIAPUTb H O6y‘II/ITI> MOJCIb MAIIMHHOI'O O6y‘I€HI/I${, MMPEACKA3bIBAIOIIYTIO

ONTUMAIBHYIO OTIPABKY HECKOJIBKUX PACIPENEICHHBIX dHEpreTudeckux pecypcoB (POP) mms

yIOBJICTBOPEHHUS TIOTPEOHOCTEH DIICKTPOCETH.

3aaHue Ha mpaKkTU4yecKas padory.

1.

Bueapute  Monenb, YYMTHIBAIOIIYIO  pa3iuyHble  (DAKTOpBI, Takue  Kak
MIPOTHO3UPYEMBI CIIPOC, COJIHEYHOE H3JIyudeHHe, CKOpOCTh BeTpa W T.I., JUIA
MIPOTHO3UPOBAHUS BBIXOIHOM MOIIHOCTH Kaxknoro POP.

OOyunTe MOJEINb, UCIIONIb3Ys UCTOpUYecKue JaHHbIe. OIEeHUTe TPOU3BOAUTEIHLHOCTD
MO/IEJIH.

CMmoienupoBaTh THEBHYIO OTIIPABKY HA OCHOBE MIPOTHO30B MO/IEIH.

BreiObpate QyHkumuu, koTopsle OyayT BBeIeHbl B Mojeidb. Hopmanu3oBaTh WM
CTaH/IapTU3UPOBATH JAHHBIE, TPH HEOOXOIUMOCTH.

Peanu3oBaTh perpeccCHOHHYIO MOJENb C HECKOJbKHMHU BBIXOJAaMH, HCIONb3Ys
TensorFlow unu n106y10 Apyryro NpeanodTUTENbHYIO OMOINOTEKY.

CocTaBUTH OTYET.
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DER Dispatch on 2021-06-15
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Pucynok 9. I'paduk hakTnyeckux v MpOTHO3UPYEMBIX JAHHBIX JUIS pacIIpeIeIICHUS
JJIEKTPOAHEPI UM OT PA3JIUYHBIX HCTOUHUKOB B PACIPENEICHHON CETH

Ilpakmuueckaa padboma N5 Mooenupoeanue u onmumMu3auus pPacnpeodeseHHoul
JHEPZeMUYeCKOU CUCIEMbL C NPUMEHCHUE MEM 0008 UCKYCCHIECHH 020 UHMEICKMA

Ilenp: pa3paborarh W ucCIenOBaTh pabOTy METOAOB ONTHMHU3AIMH  YIPABICHUS
9HEPromnoTpeOiCHMEM W DJHEPreTHYCCKHUMH PECypcaMd B pACIPEICICHHOH MHKPOCETH C

HCIIOJIb30BAHUEM MECTOAOB NCKYCCTBCHHOI'O MHTCJIJICKTA.

3aaHue Ha MPAaKTUYECKYIO0 paboTy.

1. [Toctpouts rpaduku, oroOpaxkaromKue IWHAMUKY MPOU3BOJCTBA, MOTpeOICHUS
SHEPIHH, YPOBHS 3apsja aKKyMYJSTOPOB U MOTOKA SHEPTHH, UMIIOPTUPOBAHHOTO M3 OCHOBHOMU
AIIEKTPUYECKON CETH WJIM IKCIIOPTUPOBAHHOTO B HEE.

2. OnpenenuTh HaYaIbHBIC YCIOBHS JUISI MUKPOCETH, BKIIIOYAs: EMKOCTh aKKyMYJISTOpA,
MaKCHUMaJbHbIe MOIIHOCTH O MPOW3BOJACTBY PHEPTHUHU U3 PA3TUYHBIX MCTOYHHUKOB (HampuMmep,
CONTHEUHbIE OaTapeu, BETPOreHepaToOphl), CpeIHHWE [aHHbIE 10 HHEPromnoTpeOIeHUI0 B
MHUKpPOCETH, JIpyrue MapaMeTphbl, CUYUTAIONIMECS BaXHBIMH JUIs Ha4daJdbHOM KOHQUTYpaIuu
MHUKPOCETH.

3. [locTpouTh MOJENL NMPEIUKTUBHOTO aHAIM3a Ha OCHOBE paboThl OmOmmorex python
Scikit-learn unu TensorFlow.

4. Pean3oBaTh aITOPUTM ONITHUMM3AIIUHN YIIPABICHUS MHUKPOCETHIO.

5. [Ipoananu3upoBaTh Pe3yJIbTaThl ONTHUMHU3AINH U ONPEACIINTE, HACKOIBKO 3()PEKTUBHO

HCKYCCTBCHHBIﬁ HUHTCJUICKT YIIPaBJIsJI 3Hepmel>'1 MHKPOCCTHU.
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6. OneHnTh, HACKOJBKO YacTO OaTaper HCIOIb30BAIUCH Ul HAKOIJICHUS WM BBILAAYM
SHEPTHUH, U OTIPENICIUTh, HACKOJIBKO 3(p(PEKTUBHO yTOBIETBOPSIINCH MOTPEOUTEIHCKHIE 3aIIPOCHI.

7. CocTaBUTH OTYET.

Demand Prediction using Random Forest (Full Time Range)
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Pucynok 10. Busyanu3zanus peaabHbIX U IPOTHO3UPYEMBIX 3HAUEHUM
Feature Importances

Energy_Consumed

Energy_Produced

Battery_Charge_Difference

Battery_SoC

Discharge_Condition

Charge_Condition

00 01 02 03 0.4
Relative Importance

Pucynok 11. rpaduk creneHr BaXKHOCTH XapaKETPUCTUK MOJIEIH.
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Microgrid Energy Management (Full Time Range)
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Pucynox 12. Busyanmuszauus reHepupyeMod W TOTPEOJIEHHOW HHEPTUU M IIHKIIOB
nepeaayy SHeprum daTtapeu.

11.3. MeToauueckue yKazaHus sl OOYYArOIIUXCS MO MPOXOKACHUIO CAMOCTOSATEIHHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, O0YUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPETOAaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJIIOUYATh B ce0sl KOHTPOJIBbHYIO paboTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (GhopMuUpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHWH WM CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MPOQECCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILIHHE;

— METOAMYECKHE YKa3aHHs IO BBHIMOJHEHUIO KOHTPOJIBHBIX paboT (1 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.4. Meroauyeckue yKa3aHUS 11 OOYYArONIUXCS TIO0 TMPOXOXKICHUIO TEKYIIETOo
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCIUIIAHBL.

IIpoBeneHne TeKyIero KOHTPOJS YCHEBAEMOCTH OCYLIECTBIISIETCS C IOMOILBIO TECTOB,
npuBeJeHHbIX B Tabmuie 18. OneHnBaHue TEKYIIEro KOHTPOJIS YCIEeBAEMOCTH OLIEHUBAETCS 110
CUCTEMeE 3aueT/ He 3a4erT.

11.5. Metoauyeckue ykazaHus Jjisi OOYYArONIUXCS MO MPOXO0KICHUIO MPOMEXYTOTHOM
aTTeCTalUU.
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[IpomexxyrouHass ~ aTTecTamus  OOYyYAIOIIUXCS  MPEAYyCMaTpPHBACT  OICHHBAHHE
IPOMEXYTOUHBIX M OKOHYATENIBHBIX PE3yJlbTaTOB 00ydeHUs no aucuuiuiiHe. OHa BKIIIOYAET B
ce0s.

— 3a4eT — 3TO (opMa OLICHKH 3HAHUH, MOJYYCHHBIX OOYYAIOIIUMCS B XOJ€ M3yUCHHS
y4eOHOM JTUCIUIUIMHBI B IIEJIOM WJIM IPOMEXKYTOUYHAas (110 OKOHYAHHH CEMEeCTpa) OIICHKA 3HAHUN
00yJaromUMCs 10 OTIEIBHBIM pa3feliaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOM «3aYTCHO»
WJIN «HE 3a4TEHOY.

[TpomesxyTouHasi aTTecTanus MPOBOAUTCS B popMe 3adera. 3ayeT MPOBOJIUTCS B YCTHOM
dopme mo Owmieram B BHAE NOATOTOBKM W H3JIOKEHHUS DPa3BEPHYTOro OTBeTa. Bpems Ha

MOATrOTOBKY OTBeTa - 30 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmmuce
3aB.

kadempoit
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