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AHHOTaUA

Hucuunnuna «PacrpefeneHHble  MHTEIJIEKTYalbHbIE JHEPrOCUCTEMBI» BXOJIUT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HaNpaBJICHUIO MOATOTOBKY/ crieranbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HarnpaBiaeHHOCTH «L{udpoBas sneprerrkay. Jucuumimna peanusyercs kadenpoit «Ne32».

JlucummiinHa  HE  ABISETCS  OO0sI3aTENIbHOM  TpPH OCBOGHUU  00ydaromuMcs
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINUX
KOMIIETECHIIU !

[IK-5 «CrocoGeH MpoBOAWTH aHAIMU3 M KOHTPOJb MapaMEeTPOB M YCIOBUU pPabOThI
OTJIEIbHBIX KOMIIOHEHTOB 3JIEKTPO3HEPI€TUYECKON CHUCTEMBD)

ConepxaHue JUCLUILIMHBI OXBaThIBAE€T IIMPOKHM CIIEKTP BOIPOCOB, CBSI3AHHBIX C
MHTETpalyei, yrnpaBIeHUEM M ONTUMHU3ALMEH pPACHPENEICHHBIX SHEPreTUUECKUX pPECYpCOB
(POP) B paMKkax COBpEMEHHBIX 3JIEKTPOIHEPTETUUECKUX CUCTEM.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cleAylomue (OpMbl OpraHU3alUU
yueOHOro TMpolecca: JeKkyuu, J1abopamopusvie pabomvl, camocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMmMoil AMCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIOUIME BUIbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBJISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

SI3pIK 00yUYeHUs IO JUCHUILTUHE KPYCCKUIA.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCLUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

OcHoBHasl 11eNb IPENnoAaBaHus JaHHOW AUCHUUIUIMHBI COCTOMT B TOM, 4TOOBI CHAOIUTH
0o0yJaromuxcsi 3HAHUSMM, HaBbIKAMM M AHAJUTHYECKUM OIBITOM, HEOOXOIUMBIMHU IS
noHUMaHus, 3((EKTUBHOrO YMHpaBIIEHUS pacHpeeIeHHBIMH 3HEPreTUYeCKUMHU pecypcaMu
(POP) B paMmkax cOBpeMEHHOM HHPPACTPYKTYPBI IICKTPOCHAOKEHUSL.

1.2. JucuunnuHa sBisercs (PakyaIbTaTUBHOM TUCHUIUIMHON 1O  HANpaBICHUIO
o0pa3oBaTenbHOI MporpaMmbl Beiciero oopasosanus (naiee — OIT BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3YJIHTATOB OOYUYEHHUS 110 AUCHUILIUHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYaAIOUIUICS NOJDKEH O0JanaTh CIEAYIOUUMU
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

[1K-5 Cnocoben [TK-5.1.1 ananu3upyeT 3aBUCUMOCTH MEXKIY
IIPOBOAMTD aHAJINU3 U napaMeTpamMy U XapaKTepUCTHUKaMU
KOHTPOJIb ITApaMETPOB U | KOMIIOHEHTOB IEKTPOIHEPTETUYECKON

[Tpodeccruonanbhble | ycioBUil paboThI CUCTEMBI

KOMIIETEHLINU OTZACJIbHBIX ITK-5./1.6 ananusupyet rpapuku
KOMIIOHEHTOB AJIEKTPUUYECKUX HArpy30K NOTpeOuTenen u
AIIEKTPOIHEPIETUYECKON | onpenensieT (pakTopbl, KOTOPbIE BIMUSIIOT HA
CUCTEMBI noTpeliIeHue IEKTPUUECKON SHeprun

2. Mecro nucuurinHbl B cTpykType OI1

JucuummHa MokeT 0a3upoBaThCS HA 3HAHUSAX, paHee MPUOOPETECHHBIX 00YYarOIIUMUCS
IIPYU U3YYECHHUHU CIEAYIOIINX AUCLUTIINH:

— «QHepreTuyeckas MEKTPOTEXHUKAY,

— «MaremaTH4eCcKre OCHOBBI TEOPUHU YHEPIETUYECKUX CUCTEM Y,

— «OHepreTuyecKas NEKTPOTEXHUKAY,

— «MojnenupoBaHue U ONITUMHU3ALUSA B DJIEKTPOIHEPIETUKEY.

3HaHMsl, MOJIyYEHHBbIE NpPH H3YYEHMM MaTepuajia JaHHOW IUCHMIUIMHBL, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYE€HHWE, TaK M BCIOMOIaTEIbHOE HCIOJIB30BAaHUE IIPU IPOXOKICHUU
MIPOU3BOJICTBEHHON MPEATUIUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTM(PUKALMOHHON
paboThl, M U3yYEHUU APYTHX AUCLUIIINH:

— «Cucrema 1mndpoBoi AMCHETYEPU3ALIUN Y,

— «Kubepdhuznueckue cuCTeEMbI U TEXHOJIOTHI Y,

— «HanexxHOCTh  DIIEKTPOMEXAHUYECKHX M DJIEKTPOIHEPreTHYECKUX CUCTEM H
KOMILJIEKCOBY.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUILINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYI0EMKOCTh IUCIUIITUHBI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKochib oucyunIuHbl, 2/ 72 2/ 72
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3E/ (1ac)

U3 Hux uacoe npakmuueckoii n0020MOo6KU 17 17
AyoumopHuie 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3ansarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac)

CamocmosamenvHnas paboma, Bcero (Jac) 38 38
Buo npomescymounoit ammecmayuu:. 3a4er, Tudd

madd. 3auger, sk3amen (3auer, Judd. 3auq, ' Hudd. 3au.
ks **) 3au.

*k
IIpumedanue: kaHaMAATCKHI IK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenerneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCIUITITNHBI Jlexunn | 113 (C3)) - JIP KII CPC
(dac) (dac) (qac) (dac) ("ac)
Cemectp 7
Paznen 1. BBenenne B pacmpelereHHbIE
MHTEIJIEKTYalbHbIE 3JEKTPOIHEPTreTHUECKUE CUCTEMBI
Tema 1.1. 0630p COBpPEMEHHBIX
3NIEKTPOIHEPIeTUIECKUX CHCTEM
Tema 1.2. PacmpeneneHHble MHTEIICKTYaIbHBIE CETH
U TIepeIoBOE YIPaBIEHHUE CETSIMU
1.2.1. OcHOBBI pacnpeaeseHHONW T'eHepalul 1 4 3 10
MUKpOCETei
1.2.2. OcHOBHBIE aCHEKTHl MUKPOCETH
Tema 1.3. 3HaueHue WHTEJJIEKTa B
3JIEKTPOIHEPreTUIECKUX CHCTEMax
Tema 1.4. OcHOBHBIE TTPOOJIEMBI U BO3MOXXHOCTH
pacnpefeneHHbIX HHTEeJIEKTYaIbHbIX CHCTEM
Paznen 2. UckyccTBeHHBII UHTEIIEKT B
9HEProcUcTeMax
Tema 2.1. OcHOBBI HCKycCTBeHHOTO MHTe/IekTa (M)
u MamHHOTOo 00yueHus (MO)
Tema 2.2. Meroast WU, npumensemble B
3IEKTPOIHEPTrEeTHUECKUX CHCTEMax
2.2.1. HeiiponHnsle ceTu
2.2.2. JlepeBbs pellICHUN U Clly4aiHbIE Jieca 5 8 10
2.2.3. BekTopHbIE MalIMHBI C TTOIACPKKON
2.2.4. Oo6yuenue c NPUMEHEHUEM
MOJIKPEIUIEHUS
Tema 2.3. llpumenenne WU nna oOHapyxeHus
HEUCTIPAaBHOCTEH, TIPOTHOZUPOBAHUS HArpy3Kd U
yIpaBJIeHUS aKTHBAMHU
Tewma 2.4. TemaTudeckne UCCIEAOBAHUS: PeaTU3aLUsL
NN B sHEprocucremMax B peajlbHbIX YCIOBUSIX




Paznen 3: VYnpasneHue u MOHUTOPUHT
pacnpeneneHHbIX CHCTEM
Tema 3.1. KommoHeHTHl pacrpeeneHHbIX CHUCTEM H
UX TapamMeTpbl
Tema 3.2. Cencopuple TexHONMOrMH W loT B
SHEPrOCUCTEMAX
Tema 3.3. Crpareruu ympaBlI€HUS PpaclpeAcsICHHON
reHepaluein

3.3.1. IIpsimoe ympaBieHue

3.3.2. IlpeAVKTUBHOE YIIpaBICHUE

3.3.3. JeueHTpanu3oBaHHbIE u
[IEHTPaTM30BaHHbIE CXEMBI YIIPaBICH
Tewma 3.4. Pons KOMMYHHKAIIOHHBIX HHPPACTPYKTYD B
WHTEIUICKTYaJIbHOM YITPaBJICHUU

Pazmen 4: PacmmpenHsile TeMbl B 001acTH
pacIpeneneHHbIX HHTEIUIEKTYalbHbIX 3HEPIOCUCTEM
Tema 4.1. Hakonurenn »HEPruM M HX pOJb B
pacnpeneneHHbIX CUCTeMax

Tema 4.2. UaTerparus Bo300HOBIISIEMBIX HCTOYHUKOB
SHEPTHH U TPOOIEMBI

Tema 4.3. VYCTOWYMBOCTP CETM U  acIEKTHI
0e30MacHOCTH B MHTEJUIEKTYAIbHBIX CHUCTEMAX

Tema 4.4. Bynymue TeHACHUUU: HA IYTH K MOJTHOCTBIO
UQPOBBIM U MHTEIICKTYAIbHBIM JIEKTPOCETIM

Uroro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

[IpakThueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJCHHBIX  TPYAOBBIX  (YHKIUH, CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Tabmuia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

HOMep paszaeiia HazBanue u COACPIKAHUC PA3ACIIOB U TEM JICKITHOHHBIX 3aHATHH

1 Pazgen 1. Baenenue B pacnpeneacHHbIe UHTEJUIEKTYyaIbHbIE
ANEKTPOIHEPTETHIECKUE CUCTEMBI
Tema 1.1. O630p COBPEMEHHBIX 3JIEKTPOIHEPTETUUECKIX CHCTEM
Tema 1.2. PacrmipenenieHHbIe MHTE/UICKTyalIbHbIE CETH M TIEPEIOBOEC YIPABICHHE
CETSIMH

1.2.1. OcHOBEBI pacnpe/IelIeHHOM T'eHepallii 1 MUKpOCeTer

1.2.2. OcHOBHBIE aCTIEKTHl MUKPOCETH
Tema 1.3. 3HaueHUE UHTEIJIEKTA B AJIEKTPOIHEPrETUYECKUX CUCTEMAX
Tema 1.4. OcHOBHBIE ITPOOJIEMBI U BO3MOXXHOCTH paclpeeIEHHBIX
HWHTEJUICKTYaJTbHBIX CHCTEM

2 Pazgen 2. IckyccTBEeHHBIM HHTEIUICKT B SHEPTOCUCTEMAX
Tema 2.1. OcHoBbl HckyccTBeHHOTO MHTewiekra (M) m mammuaHOrO 00yueHHs
(MO)

Tema 2.2. Metoast U1, npuMeHsieMbIe B 3JIEKTPOIHEPTETUIECKIX CHCTEMaX
2.2.1. HeiipoHHBbIE ceTH
2.2.2. JlepeBbs pelieHni U cay4aiHble eca
2.2.3. BekTOopHBIE MAIIMHBI C TIOJAEPIKKON
2.2.4. ObyueHue ¢ NPUMEHEHNUEM MOIKPETICHUS
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Tema 2.3. IlpumeHeHue

PCAIBHLIX YCIOBHUAX

nun

ittt

OOHapyKeHUs
HPOTHO3UPOBAHUS HATPY3KH U YIIPABICHUS aKTUBAMH
Tema 2.4. Tematuueckue uccnenoBanus: peanusauus U B sHeprocucremax B

HCUCIIP aBHOCTeﬁ,

3 Pazgen 3: YrpaBieHne 1 MOHATOPHHT PACTIPEICIICHHBIX CHCTEM

3.3.1. IIpsimoe ympaBieHne

YIpaBIeHUH

3.3.2. IlpeauKTHBHOE yIIpaBICHIE
3.3.3. JlenienTpaii30BaHHbIE U LIEHTPAIN30BAHHbIE CXEMBI YIIPABICHUS
Tema 3.4. Ponrb KOMMYHHUKAITMOHHBIX HHPPACTPYKTYP B HHTEIIEKTYaIbHOM

Tema 3.1. KoMITOHEHTHI pacTpeeICHHBIX CHCTEM U X ITapaMeTPhI
Tema 3.2. Cencopnsle TexHonoruu 1 [oT B aHeprocucremax
Tema 3.3. Ctpareruu ynpaBieHUs paclipe/leIeHHON reHeparuei

4 Paznen 4: P ACIIUPCHHLIC TCMbI B obmactu pacnpeacjaCHHbIX HWHTCJUICKTYAaJIbHbIX

OHEProcucTemM

cucreMax

HWHTCJIJICKTYAJIbHBIM 3JICKTPOCCTAM

Tema 4.1. HakonuTesy SHEPTUH U UX POJIb B PACTIPEACICHHBIX CUCTEMaX
Tema 4.2. aTerparus BO300OHOBIIEMBIX HCTOYHHKOB SHEPTHH U TTPOOTICMBI
Tema 4.3. YcTOHYMBOCTH CETH M aCMEKThl 0E30MacCHOCTH B HMHTEJICKTYalbHBIX

Tema 4.4. bynymiue TeHISHIUA: Ha IyTH K MOJHOCTHIO N(POBHIM H

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTh

N3 aux No
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4ecKuX | TpynoeMKOCTh, |IIPAKTHYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) MIOJTOTOBKH, | TUCIIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTH ITPUBEICHBI B TAOIHUIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HawnmenoBanue 1abopaTopHBIX paboT TpynoemKocts, | MPakTHHECKOH | pasiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 7
1 MonenupoBaHue 1 aHaiau3 0a30BoH 3 1
pacnpeieIEeHHON YHEPTOCUCTEMBI
2 [Iporuo3upoBaHue crpoca Ha Harpy3Ky ¢ 4 2
MTOMOIIIBI0 MAIIMHHOTO O0YYEHUS,
MPUBEAECHHOTO K MOJEIH JINHEHHON
perpeccum.
3 [IpornosupoBanue Harpy3Ku B 4 2
HHEProcHCTEMax C HCIOIb30BAaHHEM
HCKYCCTBEHHbBIX HEPOHHBIX ceTei
4 OnTrMu3aIus pactpeieIeHHOTO 3 3




pacnpezneneHus: JHEPropecypcoB ¢
HCIOJIb30BaHNEM HUCKYCCTBEHHOTO
MHTEJUICKTA

5 MoaenvpoBaHue U ONITUMH3AITHS 3 4
pactpeeieHHON SHePreTUIECKOM CUCTEMBI C
MIPUMEHEHHEM METOJIOB HCKYCCTBEHHOTO
HHTEIIEKTa

Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIAHOM HE IPESYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuna 7 — Bunbl caMmocTosaTenbHON paboThl U €€ TPYAOEMKOCTh

" Bcero, | Cemectp 7,
Bu camocTosITeNbHOM paObOThI

qacC qac
1 2 3
I/I3y‘IeHI/Ie TCOPCTUYCCKOI'O MaTCpurajia 20 20

nucuuriniel (TO)

Kypcopoe npoektupoanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimonnaenue pedepata (P)

[ToaroToBka K TEKyLiemMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3ananue ([13) 8 8

KonTponbubie padotel 3a04HNKOB (KP3)

IToaroroBka K MpoOMeEXyTOUHOU

arrecrauu (ITA) 10 10

Bcero: 38 38

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCS IO TUCITUTUINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKNE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb NMe4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

ugp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P ec bubnmnorpaduyeckas ccpliaka OUOIMOTEKE
P (Kpome dIIeKTPOHHBIX SK3EMILISIPOB)

OcHOBBI IpOrpaMMHUpOBaHus Ha si3bike Python : [
DNeKTpOHHBIN pecypc] : y4eOHO-METOJUUECKOe
nocooue / A. U. Casennes [u ap.] ; C.-ITerepo. 18
roc. YH-T a9pOKOCM. IIPUOOPOCTPOEHHUS. -
DJeKTpoH. TeKcToBbIe AaH. - CankTt-IletepOypr :
Uzn-Bo I'YAIL, 2019. - 38 c.

OCHOBBEI HNCKYCCTBCHHOI'O MHTCJUICKTA B 18
npodeCcCHOHATBLHON IEATEIHHOCTH ;| yIeOHO-
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Meroauueckoe nocooue / A. C. Crenamkuna, E.
A. ®ponosa, H. B. I'yimuna ; C.-Iletrep0. roc. yH-
T a9POKOCM. TpubopocTpoenus. - CaHKT-
[TetepOypr : Mzn-Bo I'YAIL 2022. - 109 c.

Bo3o0OHOBNsIEMbIC W HETPAUIIMOHHBIE HCTOUHHKH
SHEPTUH : [ DIEKTPOHHBIHN pecypce] : yueOHOe
nocoowue / /1. A. Bonkos [u np.] ; C.-ITetepO. roc. 18
VH-T a3pOKOCM. IPUOOPOCTPOCHHUSI. - DIICKTPOH.
TeKkcToBBIE AaH. - CankT-IleTepOypr : M3a-Bo
I'VAII, 2020. - 121 c.

Pacripenenennpie HHTEIDIEKTYaTbHBIE
SHEPTOCUCTEMBI: Y4eOHO-METOINIECKOE TToco0re
/ B.IN. Ky3smenko, C.B. Conénsrii, A.B. Pricus; 50
C.-lletepb. ToC. YH-T a3POKOCM.
npubopoctpoenus. - Cankr-IlerepOypr: U3a-Bo

I'VAIL 2024. - 76 c.

7. IlepeyeHb IMEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJEKOMMYHUKAIMOHHOU ceTu «HTepHET»

URL aapec HaumenoBanue
https://rawi.ru/academy/ Acconunanus BUD, Akanemust BUD

https://www.eprussia.ru/lib/ | bubnaroTeka 371€KTpOHHOTO KypHaa « JHEPreTHKa U MPOMBIIICHHOCTh Poccum»

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 0OeCHeueHUs, HCIOJIb3YEMOIo TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeuyeHpb uCoNIb3yeMOro NporpaMMHOro odbecredeHus npejacrasieH B Taduuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHS

No /1t HanmenoBanue

1 Python IDE

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIHILTHHE

[lepeuenr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t Hanmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUIUTHHE, TIPECTaBICH B TabmuIel 2.
Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl
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No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)

1 MynbTumMeanitHas TeKUMOHHAS ayIUTOPUS 21-21

Kommbrorepsr ¢ ycranoBieHHbsIM Ha HUX 110 Python (Bepcus He
Hmwke 3.x)c oubmmorexkamu (numpy, matplotlib, pandas, and

scipy)
Jupyter Notebook or wmu nro6as Python IDE

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
o0yJaromuxcs Mo AUCUUIUINHE MPUBEACH B Tadiue 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTaIlUH

Bua npomMeXyToO4HOM aTTeCTalluu [IepedyeHp OLICHOUYHBIX CPEACTB

JuddepeHpoBaHHbIN 3a4ET Crincox BOIpOCOB;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKM YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUSA)
KOMIIETEHIINI OOYyJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas npuBecHa B Tabumie 14. B TeueHune cemMecTpa MOXKET MCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIIA
UCTIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu olieHKH YpOBHS chOPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayuipHad mIKama PAKTEp (bopmp

— oOyuaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHIS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJHO BIIAJICET CHCTEMON CITEIMAIM3HPOBAHHBIX IOHITHH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIara€T €ro, ONHMpascCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUs B IPAKTHYECKOM IPUMEHEHHUH 3HAHWM
HallpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;

— 3aTpyaHseTcs B (OpMYIHMPOBAHUN BBIBOJOB M 0000OIICHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHIA.

«yZIOBJIETBOPUTEITHHOY
<«BAYTEHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

«HEY/IOBJICTBOPHTEIIEHOY
«HE 324YTCHO»

— 00yJaromuiicss HE YCBOMJI 3HAYUTEIBHONW YacTH MPOrPaMMHOIO
Marepuaa,

— JIOMYCKAeT  CYNISCTBCHHbIC  OMMOKM W HETOYHOCTH  IPH
paccMOTPEHHUH IIPOOJIEM B KOHKPETHOM HallpaBIICHHUH,

— MCIIBITHIBAET TPYIHOCTH B MPAKTHYCCKOM IIPUMCHEHUN 3HAHHMIA;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He GOPMYIHUPYET BEIBOJIOB M 0000IICHUIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nist s5K3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Borpocs! (3a1a4umn) 1S 9K3aMeHa

Ne i/

Kon

Ilepeuens BompocoB (3aay) A1 SK3aMeHa
P P ( o )H HHAWKaTOopa

Y4eOHBIM IIAHOM HE MPEIYCMOTPEHO

Bomnpocsr s qudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabmuna 16 — Bonpocs! ans audd. 3auera

No i/t

Kon

Ilepeuens BompocoB i1 qudd. 3ayera
p p ans 1 WHJIUKaToOpa

1-10

10.

KakoBa ocHOBHAA 11€1b UCIIOJIB30BAHUSI IIK-5. /.1
HCKYCCTBEHHOI'O MHTEIJIJIEKTA B SHEProcucTemMax?
HazoBuTe 1Ba anroputMa UCKyCCTBEHHOT'O UHTEIICKTA,
0OBIUHO UCIIOJIBb3YEMBIX I IPOTHO3UPOBAHUS CIIpOCa
B DHEProcHUcTEeMax.

Kak mammHHOE 00y4eHne criocoocTByeT
MIPOTHO3UPOBAHUIO TEXHUYECKOTO 00CITYKUBAHUS
AIEKTPUUYECKUX CUCTEM?

Onpenenute HEHPOHHBIE CETH U UX 3HAUYCHUE B
MIPOrHO3UPOBAHUM OTKA30B SHEPTOCHUCTEM.

Kakoli MeToJ1 ICKyCCTBEHHOI'O MHTEIIJIEKTA OAXOAUT
JUIS pacrio3HaBaHMsI 3aKOHOMEPHOCTEH B IaHHBIX O
NOTpeOIeHUH JEKTPOIHEPIUn?

Kak oOyueHue ¢ moaKperieHueM omMoraer
ONTUMU3HPOBATH pabOTy ANEKTpoceTen?

KakoBa poJib HICKYCCTBEHHOT'O HHTEIIIEKTA B
MOBBIIIEHUH 3HEPTO3PPEKTUBHOCTH 31aHUN?

Kakoii atan npensaputenbHOi 00paboTKH JaHHBIX
HMMeEeT pellaolee 3HaYeHUe JIJIsl 00y4eHHs] TOUHbIX
MOJIENIEN UCKYCCTBEHHOIO MHTEJUIEKTA TP aHAIN3€
sHeprocucreM?

OOBscHUTE, KaK UCKYCCTBEHHBIM HHTEIIEKT MOXKET
MIOMOYb B OOHApY>KEHUH aHOMAJIU B DHEPrOCUCTEMAX.
Kak MOXHO HCII0JIb30BaTh UCKYCCTBEHHBIN UHTEIUIEKT
JUISL IPOTHO3UPOBAHUS ¥ CMATYEHHUSI ITOCJIEICTBUIN
nepeboeB B MoAaye 3IEKTPOIHEPTHu?

11-27

11.

12.

13

OnuimnTe OCHOBHBIE KOMIIOHCHTEI IIK-5.J1.6
AJIEKTPOIHEPTETUIECKON CUCTEMBI.

Kak nucbananc ¢as B Tpex¢asHoii cucreMe BIUsSET Ha
Ka4eCTBO AJIEKTPOIHEPTHH?

. KakoBbI KITtOUeBBIE TapaMeTphl UTsi KOHTPOJIS
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pabotocnioco6HOCTH TpaHchopmaTopa?

14. Kak ympaBisieTcss peakTUBHAsI MOIITHOCTD B
sHeprocucreMe?

15. KakoBo 3HaueHue KodhHumreHTa MOIHOCTH B
ANEKTPUUYECKON CUCTEME M KaK €r0 MOYKHO YIIYYIIUTh?

16. O06BsiCHUTE TPUHITUI pa0OTHl ABBTOMATHYECKOTO
BBIKJTFOYATETIS.

17. Kak ynpaBisitoTCsl 4aCTOTHBIE OTKJIOHEHHSI B paMKax
0O0JIBIIION B3aMMOCBSI3aHHOM ceTh?

18. KakoBa poJjib KOHJEHCATOPHOM OaTtapeu B
sHeprocucremax?

19. OnuuinTe OCHOBHBIE ATAIbI, CBSI3aHHBIE C TIPOBEACHUEM
aHaJM3a MOTOKa Harpy3KH.

20. Onpenenute 3HEProdPGHEeKTUBHOCTh B KOHTEKCTE
AJIEKTPOIHEpPreTHIecKux cucteM. Kak pacnpeneneHHbie
HMCTOYHUKHU TeHEepaIiH BIUAIOT Ha
9HEProdPPeKTHBHOCTh IHEPTOCHUCTEMBI?

21. Kakyro pojib UTpaeT ynpaBJiIeHUE CIIPOCOM B
MOBBIIIEHUH SHEPr03PPEKTUBHOCTH INEKTPOCETEH?

22. Kak uHTerpaIys BO300HOBIISIEMBIX HCTOYHHKOB
SHEPTUH, TAKUX KaK COJIHEYHAsl U BETPOBasi, BIUSET HA
3¢ (HEKTHBHOCTH YIHEPTOCUCTEMBI?

23. O0bsicHUTe 3HaYeHHE BHICOKOI(D(PEKTUBHBIX
TpaHc(hOPMATOPOB B PACTIPEICITUTENBHBIX CETAX.

24. OnumnTte BIUSHUE MOTEPh HA JTMHUIX
aJIeKTporepeaay Ha oomyro 3¢ GeKTHBHOCTD
HEPTrOCHCTEMBI.

25. Kak cuioBbI€ 3JIE€KTPOHHBIE YCTPOHCTBA MOTYT IIOMOYb
B MOBBIIECHUH 3(PPEKTUBHOCTU CUCTEM
AIEKTPOCHAOKEHUS?

26. Kakue npoOiemsl B 001acTu 3HEPTrod(HPeKTUBHOCTH
BO3HHKAIOT B CBSI3U C YBEITUYCHUEM ITPOHUKHOBEHUS
ANEeKTpoMoOuIei?

27. O0BSICHUTE KOHIIETIIIHIO «yMHBIX CeTeH» U UX
MOTEHIIMAJ B MOBBIIICHUU YHEProdheKTHBHOCTH.

[lepeuenr TeM [N KypCOBOTO TMPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MIpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — IlepeyeHp TeM JUisi KYPCOBOTO IPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBITTOIHEHHS
B KYpCOBO#l pabOThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bonpocsl s nmpoBeneHus NPOMEXKYTOYHOM arTecTalid B BHUJAE TECTUPOBAHMSA
IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi epeueHb BOIIPOCOB TSI TECTOB

Kon

Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB I TECTOB
WHIMKaTOopa

1 mun. 3aoaHue KOMOUHUPOBAHHO20 MUNA C 8LLOOPOM OOHO20 BEPHO20 OMEEMd
U3 uemvipex npeooNCeHHbIX U 0OOCHOBAHUEM 8blO0PA
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Wuctpykuus: [IpounTaiite TeKCT, BRIOEpUTE NMPABUIBHBINA OTBET U 3aMUIINTE APTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA

Kakwue u3 crienyromux 3a1a4 Hau0o0Jiee XapakTepHbI IS IK-5.11.1
pacnpee/IeHHbIX HHTSIICKTYaIbHBIX YJHEPIOCUCTEM?
a) MOHUTOPHUHT COCTOSTHUS 000pYyI0BaHUS
b) Ynpasnenue snepromnoTpedacHueM
¢) YpaBieHue yMHBIM 1OMOM
d) Aranu3 60IbIIMX JaHHBIX

Kakue Mepbl 0€30I1acCHOCTH HEOOXOAMMO YUYHTHIBAThH IPU Pa3pabOTKe [IK-5.]1.6
pacrpeieIeHHbIX HHTEIICKTYAIbHBIX SHEPrOCUCTEM?
a) AyreHTH(HKAIMS OJIb30BaTEIeH
b) 3amuTa ot kubeparak
¢) llIudpoBanue naHHBIX
d) Bce BoImenepeyncieHHoe

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOILKUX 6APUAHINOE OMEemda
U3 NPEONOIHCEHHBIX U PA3BEPHYMBIM 0O0CHOBAHUEM 8b100pA

I/IHCTPYKI_II/IHZ HquHTaﬁTe TCKCT, BbI6epI/ITe IIpaBUJIbHBIC BAPHAHTBI OTBCTA U
3alMUIINTC apryMCHTBI, O6OCHOBI>IBaIOHII/Ie BI>I60p OTBCTOB

Kakue u3 clienyromux 3aga4 Hau0osiee XapaKTepHbI Ui 00ecIeUeHuUs IK-5.11.1
OTKAa30YCTOMYMBOCTH B pacHpeieICHHBIX HMHTCIUICKTYAIbHBIX
SHEeprocucreMax?

a) MOHUTOPHUHT COCTOSTHUS 000y 10BaHUS

b) Yrnpasnenue yMHbIM JOMOM

¢) MOHUTOPHUHT YHEPTOMOTPEOICHUS

d) Aranu3 60IbIIMX JaHHBIX

Kakue 13 clIeyIouX TeXHOJIOIMH MCIIOIb3YIOTCS JIJI 00€CIIeUeHuUs [IK-5.J1.6
MacIITaOUPYEMOCTH B PaclpeieICHHbIX HHTEIUICKTYAIbHbIX
JHEprocucreMax?

a) OGnauHbIe BHIYMCIECHUS

b) Unrepuer Bewreit (IoT)

¢) Jdatuuku

d) MamnHHOe 00ydyeHue

3 mun. 3aoanue 3AKpbvinoco muna Ha yCmaHoe6J1eHue coomeemcnmeus

Wucrpyknus: [IpounTaiite TEKCT U ycTaHOBUTE coOTBeTCTBUE. K Kakq0# mo3unuwy,
JTAHHOM B JICBOM CTOJIOIE, TIOI0EPHUTE COOTBETCTBYIONIYIO TIO3UIIHIO B
IPaBOM CTOJIOLIE

ConocTaBbTe METOIbl XPAHCHUS DHEPTUU K MPEIOKEHHBIM IK-5.14.1
KaTeropusM.

1) KpatkocpouHsie a) barapeun

b) 'mapoakkymynupyromiue
CTaHIIUU

c¢) Cxkartslil BO3ayX

d) TenmoBbIe HAKOTTUTEIIH

2) JonrocpouHsle e) Bonopousie TormBHbIE
DIIEMEHTHI

f) Dnekrpoxumuyeckue
KOHJICHCATOPHI

g) MexaHnndyecKre HaKOTUTENN
h) XuMuyeckue HaKOMUTEIH
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ConocTaBbTe TUIIBI CETEH K MPEIIOKCHHBIM KATCTOPHSIM. IIK-5.J1.6

1) Ymuble cetn a) CeTH ¢ JBYXCTOPOHHEN
CBSI3BIO

b) Ceru ¢ ogHOHANPABICHHOMN
CBSI3BIO

c) Cetu ¢ uHTErpaueu
BO300HOBJISIEMBIX HICTOYHUKOB
d) Ceru Ge3 uHTErpau
BO300HOBJISIEMBIX HICTOYHUKOB
2) TpaaUIIMOHHBIE CETH e) Cetu ¢ aBTOMaTUYECKUM
yIIpaBJICHUEM

f) Cers ¢ py4HBIM yITpaBICHHEM
g) Cet ¢ MOHUTOPUHIOM B
pearbHOM BPEMEHHU

h) Ceru 6e3 MOHUTOpUHTA B
pearbHOM BPEMEHHU

4 mun. 3adanue 3aKpvimo2o muna Ha YCMAaHo81eHue noC1e008amelbHOCmu

Nucrpykuusa: [IpounTtaiiTe TEKCT M YCTAHOBUTE ITOCIIEN0BATEIBHOCTD.
3anumure COOTBETCTBYIOUIYIO MOCJIEOBATEILHOCTh OYKB CJIeBa HAIIPaBoO

CocraBbTe MPaBWIBHYIO MMOCIEA0BATEILHOCT ITANOB YIIPABICHUS IK-5.14.1
OHEPronoTPeOICHUEM:
a) OntuMuzanus noTpediieHus
b) COop naHHBIX
¢) Buenpenue pemenuit
d) AHanu3 TaHHBIX

CocTaBbTe MPABUILHYIO MOCIICIOBATEIILHOCTD IIAT0B CO3/IAHMS [IK-5.J1.6
pacnpeseneHHON SHEPrOCUCTEMBI:

a) Onenka norpedbHOCTEH

b) VcranoBka obopymoBaHust

) PazpaboTtka mpoekta

d) TectupoBaHue U BBOJ] B OKCILTYaTAIHIO

5 mun. 3aoanue omxpwvimo2o muna c pazeepHymuviM Omeemom

Wucrpykuus: I[TpounTtaiite TEKCT U 3aIMILNATE pa3BEPHYTHI 000CHOBAHHBIN OTBET
WK HaMIIMTE TPOIMYIEHHOE CI0OBO/CIOBOCOUETAHHE

Kakyne npenMyIecTBa U BbI30BBI CBA3aHbI ¢ MHTETPAIUCH YMHEIX IIK-5. /0.1
CUCTYMKOB B DHEPTOCHCTEMY?
Kakue (hakTopsl clieIyeT VUUTBIBATh IIPU BHIOOPE CUCTEMbBI XPAaHECHHMS IIK-5.J1.6
DHepruu?

IIpumeuanue:

1-it tun. 3amaHwe KOMOMHHPOBAHHOIO THINA C BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
NPE/IOKEHHBIX M O0OOCHOBaHMEM BBIOOpA CUMTACTCS BEPHBIM, €CJIM TPaBWIBHO YyKasaHa Iudpa u
NPUBEJICHBl KOHKPETHBIE apTyMEHTBI, HCII0JIb3yEeMbIE TIPH BBIOOPE OTBETA.

[onHoe coBnaeHne ¢ BEpHbIM OTBETOM — 1 Oas.

HesepHylii oTBet miu ero orcyrcraue — 0 6amios.

2-it un. 3ajaHne KOMOMHMPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKHUX BapUAHTOB OTBETA M3 MPEJIOKEHHBIX
U pa3BepHYTHIM OOOCHOBaHHWEM BBIOOpPAa CUMTACTCS BEPHBIM, €CIHM NPABIIIBHO YyKa3aHbl LUGPHI U
MIPHBEICHBI KOHKPETHBIE apTYMEHTHI, HCTIOIB3YEMbIE ITPH BEIOOPE OTBETOB.

ITonHOE coBmajsieHNe ¢ BEPHBIM OTBETOM — | OasuI.

Ecnu nomymensr ormmOKy Wiiv OTBET OTCYTCTBYeT — () Gaios.
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3-ii Tun. 3amaHWe 3aKPHITOrO0 THMA HA YCTAHOBICHHE COOTBETCTBHS CUUTACTCS BEPHBIM, €CIH
YCTaHOBJICHBI BCE COOTBETCTBUS (IIO3UIMU U3 OJTHOTO CTOJIOIA BEPHO COMOCTABIICHBI C MO3UIUSIMU JAPYTOTO
cTonbIa).

IosHOE COBMaIcHUE C BEPHBIM OTBETOM — 1 Gasu.

HeBepHblii 0TBET HiH ero oTcyTcTBHE — () 6asIIoB.

4-i Tun. 3amaHue 3aKpHITOTO THIIA HAa YCTAHOBIICHHE IIOCIEIOBATCIFHOCTH CUMUTAETCS BEPHBIM, CCIIH
MIPaBUJIBHO YKa3aHa BCA MOCIEI0BATENEHOCTE THP.

[TomHOE COBITaieHNe ¢ BEPHBIM OTBETOM — 1 Oa.

Ecmu momrymeHs! ormmoOKy Witk OTBET OTCYTCTBYeT — () Oayuios.

5-it Tun. 3agaHue OTKPHITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUUTACTCSl BEPHBIM, €CIIM OTBET COBIAJIACT C
STaJIOHHBIM IO COJIEPKAHUIO U MOJHOTE.

[IpaBuIbHBII OTBET 3a 3a/laHKe OlIEHNBAeTCs B 3 Oaia.

Ecnu nonyiieHa o/Ha ommuOKa\HETOYHOCTH\OTBET MPABHUIIbHBIH, HO HE TOMHBINA — 1 Gas.

Ecnu nonymieHo 6osee 1 ommbOkn\oTBET HeMpaBHIbHBII\OTBET OTCYTCTBYET — () OaILIOB.

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
oOydeHus1, IpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne ni/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeHo

10.4. MeToqu4eckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONUX TOPSJIOK U  MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalii 00yJaronuxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00YJarOIIUXCsl IO OCBOCHUIO TUCITUTINHBI

11.1. MeTtoauueckre yka3zaHUs [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JEeKIUsl BBIMTOIHAET METOAO0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAIMOHHYI0 (QYHKIUHU. JIEKIus pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOJIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOJy4YeHHE ONBITA TBOPUYECKOW pabOTHI COBMECTHO C IPETIO/1aBaTEIICM;

— pa3BuTHE MNpOQECcCCHOHANBHO-IETIOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHON PabOTHI;

— TIONy4YeHWE 3HAHWHW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH W TEXHHKH W O
MPOTHO3€ UX Pa3BUTHSI HA ONMKAMIIINE TObL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKCHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATh WX B  Pa3IHYHBIX
bopmynupoBKax);

— TONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.

15




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  ClIAliIoB U
UCIIOJIb30BAaHMEM pa3aTOYHOTO0 MaTepuaja TMpH MPOBEISCHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTbHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

CTpyKTypa mpenocTaBiIeHHUs JIEKIIMOHHOTO MaTepuajia MPOM3BOJUTCS COTJIACHO TeMaM
pa3esioB AUCIUILINHBI, TIPEJCTABICHHBIM B Ta0HIIe 4.

11.2. Meroauyeckue ykazaHUs MJis OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor.

B xoxe BemonHeHUs 1abOpaTOPHBIX pabOT OOy4aroOmUWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAIUOHHON XapaKTEPUCTHUKON 00yYaromerocs.
BrimonHnenue m1adopaTopHbIX pabOT COCTOMT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTUYECKON YaCTEe U KOHTPOJIbHBIX MEPOIIPUSITUH.

Breimonuenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISETCS HEOTHEMIIEMOUW YaCThIO
W3YYEHUS JTUCIUIUIMHBL, ONpENenseMOol Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCreUNBArOIINM PEIICHUE CIICAYIOMNX OCHOBHBIX 3a/1a4 00yUJaromerocs:

— TpuUOOpeTeHWE HAaBBIKOB WCCICAOBAHUS IMPOIECCOB, SBICHUH © OOBEKTOB,
M3Yy4aeMbIX B paMKax JTAHHOW TUCIUILINHBI,

— 3aKperuvieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, TMOTYyYCHHBIX Ha
JICKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALMK 110 U3y4aeMON AUCIHILTUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboTel C¢  1abopaTopHBIM
000py/TI0BaHHUEM U IPUOOPAMH.

3ananue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PadOT

Jlabopamopnasa pavoma Nel «Moodenuposanue u anaiuz 0a30600 pacnpeoeienno
IHEp2oCcUCHeMbl)

Lenb: u3ydeHHe OCHOBHBIX JJIEMEHTOB paclpe/ieIeHHBIX CUCTEM 3JIEKTPOCHAOKEHUS U
MOJIyUEHUE MPAKTUYECKOrO OMNbITa MOJEIMPOBAHMUS M aHaiuW3a paboThl CHUCTEM C
UCIIOJIb30BaHUEM si3bIka Python.

3agaun:

1. Coznatp 6a30Byr0 MoOjedb paclpelesieHHONH 3HeprocucteMbl. OmnpenenuTbs MpOCTYIo
CUCTEMY, COCTOSIIYIO M3 UCTOYHHMKA, Harpy3KH U paclpeaeauTeNbHbIX JUHUN. Vcnonb3oBaTh
numpy Ui ONpeneIeHHs TAKUX ITapaMETPOB CUCTEMBI, KaK HANPSKEHUE, TOK, CONPOTUBIICHUE U
MOIIIHOCTb.

2. TlpowsBecTu aHaNM3 MOTOKA HArpy3k. PaccuMTaTh MOTOK MOIITHOCTH Yepe3 CHUCTEMY
OpU Ppa3IMyYHBIX pPEXUMax Harpysku. lIpoananu3upoBarh MNajeHHE HANPSHKEHUS U TOK B
pacnpeaenuTeNbHbIX JTUHUSIX, UCIIOIb3Ys 3aJaHHbIE ITApaMETPHI.

3. TlocTpouTh BH3yalnHM3alnWi0 JWHAMHUKH cHCcTeMbl. Mcmonw3ys matplotlib, moctponts
rpaduky, MOKA3bIBAIOIINE 3aBUCHMOCTh MEXKIY DPAa3IUYHBIMU TapameTpamu, Hampumep, Kak
WU3MCHSETCA TaJICHUE HANpsOHKEHUS TPU YBEIUYCHHH HArpy3Kd. BBIIEIUTh MOTCHIIHAILHBIC
TOYKH HECTAOMIILHOCTH UJIH HEI(D(PEKTUBHOCTH.
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4. Tloctpouth rpaduku Mporiecca BIMSHHUS paclpeieieHHoW reHepanuu. [IpeacraButh
UCTOYHUK paclpeiesieHHOW TeHepaluy, HampuMmep, HEOOJBIIYyI0 CONHEYHYIO OaTapero Wi
BeTpsiHyto TypOuny. [IpoaHanm3upoBarh, Kak 3TO BIMSIET Ha OOILIYI0 TUHAMHKY CHCTEMBI,
O0COOEHHO B YaCTU PETYJUPOBAHUS HAIIPSDKEHUS U IIEPETOKOB MOIITHOCTH.

5. CocTaBHUTh OTYET C MOAPOOHBIM AaHATH3OM.

\bltage Drop vs. Load Resistance
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Pucynoxk 1. I'paduk 3aBHCHMOCTH MaJIeHNs HAPSHKEHUS! OT CONPOTHUBIICHHUS HATPY3KH

Voltage Drop vs. Load Resistance with Solar Generation

N
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Pucynok 2. I'pacduk 3aBUCUMOCTH NaJIeHNs HANPSHKEHUS OT CONPOTUBIICHUS HArpy3KH MpH
MCIIOJIb30BaHUU COJTHEUHOM reHepanuu
Ta6nuua Ne20. Pe3ynbTaThl MOJETUPOBAHMS paclipe/leIeHHOW SHEPTOCUCTEMBI C MHTETpalueit
MCTOYHUKA COJIHEYHON SHEPTUU

ConpoTuBicHHe MoiHOoCTE O€3 MortHoCTE ¢ ITagenue ITagenue
Harpy3ku (Om) COJIHEUHBIX MaHele | COJHEUYHBIMU HanpspKeHus 0e3 HaIpsKEeHUs ¢
na”ensmu (Bt) COJTHCYHBIX MAHENICH | CONHEYHBIMU
B) nanessivu (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
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Jabopamopnas pavoma No2. Ilpozrnozupoeanue cnpoca HA HAZPYIKY C HOMOWDIO
MAWUHI020 00VUeHUs, NPUBCOCHH020 K MO0l IUHEUHOU pecpeccul.

Henb: U3yunTh yHIaMEHTAIbHBIC TOHATHUS JIUHEHHON PErpeccuy U €€ MpUMEHEHUE IS
MPOTHO3UPOBAHUS CIPOCAa HA OJIIEKTPUYECKYIO HAarpy3Ky B 3aBUCUMOCTH OT DPAa3JIMYHBIX
HE3aBHCHUMBIX TEPEMECHHBIX, TAaKMX KaK TeMIepaTypa W JCHb HeAeTH, OOyYUTh MOJIENb
MaIIMHHOTO OOydYeHus [Uisi MPOTHO3UPOBAHUA OYyIYIIEro CIpoca Ha HArpy3Ky Ha OCHOBE
HMCTOPUYECKUX JIAHHBIX.

3amaun:

1. Co3narb CUHTETHYECKHMH HAOOpP JAHHBIX, MOACIUPYIONIUN HCTOPUUECKUN CIpPOC Ha
JNEKTPUUYECKYIO HArpy3Ky C Y4eTOM TeMIepaTypbl M JIHA HEJENd B KauyecTBE KIIOUEBBIX
(haKkTOPOB BIHSHHSL.

2. BeimomHUTE pa3BefouHblii aHanu3 JaHHbIX (EDA) 1mis BBIABICHHS TEHACHIMH U
B3aMMOCBsI3€il B HAOOpe JaHHBIX.

3. Ucnonp3oBaTh OOy4eHHYIO MOENb Ui MPOTHO3UPOBAHUS 3HAYEHHH HA TECTOBOM
Habope.

4. Peanu3oBaTh MOJEINb JIMHEWHON pEerpeccuu Jisi MPOTHO3UPOBAHUS CIIPOCa HA HATPY3KY.

5. Onenuth 3PPEKTUBHOCTH MOJCIA C IOMOIIBI0 TaKWX ITOKa3aTesei, Kak CpeIHss
abcomrotHas omubka (MAE) u cpennexBanparuynas ommoka (RMSE).

6. CocTaBUTH OTUET.

Temperature vs. Historical Load Demand

Historical Load Demand (MW)

5 0 5 10 15 20 25 30 35
Temperature (°C)

PI/ICYHOK 3. Fpa(bI/IK CpeI[Heﬁ HOTpe6HOCTI/I B HAarpys3kKax 1o JHAM HCOCIIN
Actual vs. Predicted Load Demand

Predicted Load Demand (MW)

50 75 100 125 150 175 200
Actual Load Demand (MW)

Pucynok 4. I'paduk pakTuueckoro u mporHO3UPYEMOTO CIIPOca Ha HATPY3Ky
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Residuals Plot
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Pucynok 5. I'paduk ocTaTOUHBIX 3HAYCHUN

Jabopamopnas _paboma No3. «llpoznozuposanue Hazpy3Ku 6 IHEP2OCUCMEMAX _C
UCHOJIb308AHUEM UCKYCCHBEHHBIX HEUPOHHBIX Cemeil)

Llenb: NpUMEHUTh TEXHOJIOTUIO MHTEJUIEKTyalbHbIX HeWpoHHbIX ceredt (MHC) B
3JIEKTPOIHEPreTUYECKUX CUCTEMAX, pa3paboTaTh MOJENIH AJIsl HPOTHO3UPOBAHUS HIEKTPUIECKOM
Harpy3KH.

3ananue Ha 1abopaTopHylo pabdoTy:

Pa3paborats HelpoceTeBYIO MOJICNb JJIS POTHO3UPOBAHUS JICKTPHUECKON HATPY3KH Ha
OCHOBE HCTOPHYECKUX JAHHBIX.

OneHUTh TOYHOCTH MOJISNTH IO CPABHEHHIO C (PAKTHYCSCKUMH 3HAUYCHUSIMU HATPY3KH.

MeTtonnyeckue yka3aHusl K BBIIOJTHEHUIO paOOTHI.

1. IloAroToBUTHh JaHHbIE, HUCIOJNb3YS CHUHTETHUECKHMH HAaOOp NaHHBIX, UMUTUPYIOILIUH
UCTOPUYECKHE JaHHBIE O HArpy3ke, ¢ TakKMMM aTpuOyTramu, Kak jara, 4ac, Temreparypa M
(dakTHuecKkas Harpy3Ka, HOpMalu30BaTh HA0OP JTaHHBIX.

2. CchopmupoBaTh HEHpPOCETEBYIO MOJENb, MUCHOIB3ys OmbOmmoreku Python, Takme kak
TensorFlow wnnmu Keras. Paznenuts Habop JaHHBIX Ha OOy4aroIMi M TECTOBBIH HaOOPBHI.
CnpoekTHpoBaTh apXUTEKTypy HeWpoHHOM ceTH. OOyuuTh HEWpOCEeTeBYyI0 MOJEIh Ha
oOyudatotieM Habope.

3. IIpomssecTu oneHKy. Mcmonb3ys 00ydeHHYIO MOJIENh JJIs TPOTHO3UPOBAHUS 3HAUCHUH
Harpy3kH B TECTOBOM Habope.

4. Paccumntarh nokasarenu 3(pPeKTUBHOCTH, Kak cpeaHss abcomoTHas omunoka (MAE) u
cpenHekBaaparuyHas omuoka (RMSE).

5. Ananus. [loctpouts rpaduku cpaBHeHUs (PAKTHUECKUX U MPOTHO3UPYEMBIX 3HAYCHHI.
YCTaHOBUTh BO3MOXKHBIE MPHUUYUHBI PACXOKAECHUH MEXAy (aKTHUECKUMH M TPOTHO3HBIMU
3HaueHUsAMU. [IpeyiokuTh BOZMOXKHBIE YITYUIIEHUS UIH TOPaOOTKU MOJEIH.

6. CoctaBUTh OTYET.
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Actual vs. Predicted Load

— Aciual Load
I | | —* Predicted Load

=

Load (Narmalized )
=
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Date

PI/ICYHOK 6. HOpMaJII/I30BaHHBI€ AAaHHBIC HAI'PY3KH, ITOJTYYCHHBIC B PE3YJIbTATC PCUICHUA MOJCIIN.
Loss Over Epochs
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Pucynok 7. I'paduik cpaBHEHHS OIIMOOK MOJICIH IO MEPE MPOXOKICHUS TOX
Load Forecasting in KW
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Pucynok 8. I'paduk cpaBHEHUSI UCTUHHBIX U MIPEACKA3aHHBIX 3HAUYCHUN B KBT.

Jlabopamopunaa padoma Ned Onmumuzaqus pacnpedeiennozo pacnpeodesieHus
IHEP2OPecypcos C UCNOIb306AHUEM UCKYCCHECHI020 UHMEIEKMA

Lenb: BHeApPUTH M OOYYUTh MOJEIb MAIIMHHOTO OOYYEHHMs, IPEACKA3bIBAIOIIYIO
ONTUMAJIbHYIO OTIIPABKY HECKOJBKUX pacIpelleIeHHbIX dSHepreTndeckux pecypcon (POP) mns

YIIOBJIETBOPEHHS TOTPEOHOCTEH AIEKTPOCETH.
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3ananue Ha 1abopaTopHYyIO padoTy.

1. Bueapute MojJenb, YYMUTBHIBAIOLIYIO  pa3inyHble  (DAaKTOpbl, Takue  Kak
IIPOrHO3UPYEMBIM CIIPOC, COJIHEYHOE M3JIyuyeHHe, CKOpOCTb BeTpa W T.J., JUId
IIPOrHO3UPOBAHUS BBIXOIHOM MOIIIHOCTH Kaxkioro POP.

2. OOyuuTe MOJIEIb, UCTIONB3Ysl UCTOPHUECKUE JAaHHbIe. OIEHUTE POU3BOIUTEIHHOCTD
MO/IEJIH.

3. CmopenupoBaTh AHEBHYIO OTIPABKY Ha OCHOBE IIPOIHO30B MOJEIIH.

4. BoiOpaTth (GyHKIMH, KOTOpbIE OYyIyT BBEIEHBI B Mojenb. HopmannsoBaTh wWin
CTaHJApTU3UPOBATh JaHHBIC, TP HEOOXOJUMOCTH.

5. Peanu3oBaTh perpecCHOHHYK0 MOJ€b C HECKOJIbKUMM BBIXOJAaMH, HCIOJb3Ys
TensorFlow nnu mo0yto APYyryro NpeAnoYTUTENbHYIO OUOINOTEKY.

6. CocraBuTb OTUeT.

Power (kW)

DER Dispatch on 2021-06-15

600 i VAN AL A .
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I N/ WA \NVA/BYA
TR = VA ] i
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o0 [ Y Vv N

0 \/ ”

V

800
061500 06-1503 061306 081508 081512 0841515 061518 061321 061600
Time
— Aclual solar_power ~ --.-. Predicted wind_power
= = = Predicted solar_power — Actual battery_dispatch
Actual wind_power — = — Predicted battery_dispatch

Pucynok 9. I'padux pakTryeckux ¥ NpOrHO3UPYEMbIX JaHHBIX JIJIS paclpeeIeHus

QJICKTPOOHCPIUHA OT PA3JIMYHBIX UCTOYHUKOB B pacnpez[eneHHoﬁ CCTHU

Jlabopamopnas paooma Ne5 Moodenupoganue u onmumuzauus pacnpeoesennou

IHEP2eMUYUECKOU CUCIEMbL C NPUMEHEHUE MEM 00068 UCKYCCHIEEHHO020 UHME/IIeKMA

Lens: pazpabotaTh W wHccIeAOBaTH pabOTy METOJOB ONTHMHU3AINHA  YIIPABICHUS

SHEPromnoTpeOIeHUeM W HHEPreTUYECKUMHU pecypcaMu B pPaclpeAeseHHOM MHKPOCETH C

HCIOJIb30BAHUECM MCTOAOB NUCKYCCTBCHHOT'O MHTCIJIJICKTA.
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3amanne Ha TabOpaTOPHYIO padoTy.

1. [Toctpouth rpaduku, OTOOpaXarIlUe JAUHAMHKY IPOU3BOJACTBA, MNOTPEOICHUS
SHEPIUH, YPOBHS 3apsiga akKKyMYJISTOPOB U IMOTOKA SHEPTUH, UMIIOPTHPOBAHHOTO U3 OCHOBHOM
JIEKTPUIECKON CETH WM SKCIIOPTHUPOBAHHOTO B HEe.

2. OnpeienuTh HaYaIbHBIC YCIOBHUS JJII MUKPOCETH, BKJIIOYAs: €MKOCTh aKKyMYJISATOpa,
MaKCHUMaJIbHbIE MOIHOCTH 0 MPOM3BOJICTBY SHEPIHU M3 PA3IMUYHBIX HCTOUYHUKOB (HAIIPUMED,
COJIHCUHBbIE Oaraped, BETPOTCHEPATOphbl), CPEIHHE JaHHBIE II0 SHEPronoTPeOJICHUI0 B
MHKpPOCETH, IpPYrHe MMapamMeTphbl, CUYUTAMONIMECS BaKHBIMH JUIS HAYaJdbHOW KOHQHUTYpaluu
MHKpPOCETH.

3. ITocTpouTh MOJEIL MPEIUKTUBHOTO aHAIM3a Ha OCHOBE paboThl OmOmuorex pPython
Scikit-learn uiu TensorFlow.

4. Pean30BaTh JITOPUTM ONTUMH3AIIHNH YITPABICHUS MUKPOCETHIO.

5. TIpoaHaau3upoBaTh PE3yJIbTAThl ONTUMH3AIUK U OMPEACINUTE, HACKOJIBKO 3(PHEKTHBHO
UCKYCCTBEHHBIN MHTEIICKT YIIPABIISI SHEPTUCH MUKPOCETH.

6. OeHuTh, HACKOJIBKO YacTO OaTape HCIOJIb30BAINCH I HAKOIUICHHUS HJIM BbIIA4d
SHEPTUH, U ONPEICIUTh, HACKOJIbKO d3PPEKTUBHO YIOBICTBOPSIIUCH MTOTPEOUTEIBCKUE 3aITPOCHI.

7. CocTaBHUTL OTYET.

Demand Prediction using Random Forest (Full Time Range)
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Pucynok 10. Busyanu3zaius peaabHbIX U IPOTHO3UPYEMBIX 3HAYEHUM
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Feature Importances

Energy_Consumed

Energy_Produced

Battery_Charge_Difference

Battery_SoC

Discharge_Condition

Charge_Condition

0.0 01 0.2 03 0.4
Relative Importance
Pucynok 11. rpaduk creneHu BaXKHOCTH XapaKETPUCTHUK MOJICIH.

Microgrid Energy Management (Full Time Range)
1001 YA I U
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~— Renewable Energy Production ~ Capacity
= Energy Consumption Battery = Import/Export Energy
Pucynok 12. Busyanu3zaius reHepupyeMoil 1 noTpeOIeHHON SHEPTUU U IUKJIOB IIepeayn
SHEpruu Oarapeu.
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Crpykrypa u dopma oTdera 0 1adbopaTopHoOil pabore
Hazpanwne yue6HOTO 3aBeICHUS

KA®E/IPA Ne 32
OTYET
3ALUIIEH C OLIEHKOI
ITPEIIOJIABATEJIb
JOJKHOCTD, Y. CTEIICHb,
MOJIKCH, TaTa WHULAAIBI, (pamMutms

3BaHHC

OTYET I10 JJABOPATOPHOI PABOTE

1o Kypcy: PacnpeneneHHbie HHTEIEKTYyaIbHBIE YHEPTOCUCTEMBI

PABOTY BBIITIOJIHUJI
CTYHAEHT I'P. Ne

OoAIINCh, AaTa WHUIIUAJIBI, q)aMI/IJ'II/ISI

Cankr-IlerepOypr 20
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Conep:xkanue oTyera

Hean pa6oTsI:

3agaum.

Teoperuveckue cBeieHUs

B oryere mo nmaGopaTopHOW paboTe 00s3aTENbHO JODKHBI OBITh YKa3aHbl TEOPETHYECKUE
CBEJICHMSI, HCOOXOAMMBIC /IS BBITIOJHEHUS J1a00paTopHO pabOTHl, B TOM YHWCJIE JaHHBIE 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

PacuerHo-rpaduyeckas yactb
B Havane yka3pIBaroTCsl HCXOAHBIE IaHHBIE, PACYETHI, TpaduuecKre MOCTPOCHHUS.
BriBoabI

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOPHOU
padoTe, B KOTOPOH JOJKHBI OTPaXkaThCsl PaKThl JOCTUKEHUS LIEIH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crincok ucronb3yemoit jureparypsl opopmisiercss B cootBerctBun ¢ ['OCT 7.0.100-2018 —
bubnuorpaduyeckas 3zanuce. bubnuorpapuueckoe onucanue. Obume TpeOOBaHUS U MpaBUIIA
COCTaBJICHHUSL.

TpeboBanus Kk 0hOPMIIEHHIO OTYETA O JIA00pATOPHOU padboTe

1. O6uue TpeboBaHUs

1.1. B cootBerctBumn ¢ ['OCT 7.32-2017 — CUBUJ. OTueT o Hay4HO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa W mpaBuia oopmieHHsT OTU4eT o JlabopaTopHOU paboTe odopmisercs
JT00BIM TIEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe NucTa Oenoi Oymaru popmara A4.

1.2.B otuere mo maboparopHoil pabore pgomyckaercss wHTepBan 1.0 m 1.5, kernp  He
MeHee 12, BelpaBHUBaHUE 110 LIMPUHE, OTCTYI KpacHoi cTpoku 1.0.

1.3. et mpudTa 10KEH OBITH YEPHBIM.

2. Hymepanus cTpaHun oT4eTa
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2.1. Ctpanunpl oTuera CcleayeT HyMepoBaTh apaOckumu nudpamu, coOmoaas CKBO3HYIO
HyMEPALMIO 110 BCEMY TEKCTY oTuera. Homep cTpaHuLbl IPOCTaBIAETCS B HU3Y KAXKIOTO JIMCTA
0 LIEHTPY.

2.2. TUTYNbHBIN JUCT BKIIOYACTCA B OOIIYI0 HyMepaluio cTpanuil ordera. Homep crpanuibl Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIACTCS.

3. HyMepaunﬂ pa3aeioB U nmoJpa3jacjioB oTuera

3.1. Pa3nensl JOMKHBI MMETh MOPSIKOBBIE HOMEpa B Ipeesiax BCEro OTYeTa, 0003HAYECHHbIE
apabckumu U pamu.

3.2. Paznensl MoryT OBITH pa30UTHI HA TOApa3aeibl. HyMeparus moapas3aesnoB COCTaBISIETCS U3
HOMEpa paszena M mnojapaszjiena, 0003HAYEeHHOTO uepe3 TOuKy, Hampumep, «l1.1.». B koHie
Ha3BaHUs Pa3JICIOB M MOAPA3/CIIOB TOYKA HE CTABUTCA.

4. LanmocTpanuu

4.1. nnrocTpallui  TOANUCBHIBAIOTCS CHU3Y apaOCKuMu IdpamMu dYepe3 mpoden mocie
cioBa «PHCYHOK» U MMEIOT JIMOO CKBO3HYIO HYMEpAIHIO, TUOO HYMEPAIMIO B COOTBETCTBUU C
pasjienaMu oT4era.

4.2. Bce wumocTpauuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKAa3bIBAETCS IOCIIE
HOMEpa WUIIOCTpalMu 4epe3  Tupe, Hampumep, «PucyHok 1l — CrpykTypHas cxema
01HOKOHTYpHOI CAP».

4.3. TloanucH BcexX MIUTIOCTPALIUU BBIPAaBHUBAIOTCS 0 LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduxu gomxkubl ObITh yeTkuMH. [Ipu odopmienun rpadukoB HEOOXOAUMO YyKa3bIBAaTh
0003HaYCHHSI KOOPIMHATHBIX OCEH M CaMUX TPaHKOB.

52. Ecnm rpaduku OTpaxarT CpaBHEHHE JIBYX OKCIEPUMEHTOB, PEKOMEHIYETCs HX
BBITNIOJTHEHHE B OJIHOM CHCTEME KOOpAMHAT.

6. Ta0auubI

6.1.B oryere mo maboparopHOil paboTe PEKOMEHAYEeTCS CKBO3HAs  HyMeparus
tabnuu. Jlomyckaercs HyMmepalus TaOIuIl B Mpeaenax paszjiena oTdera. B aTom ciaydae Homep
TaOJIUIIBEI COCTOUT M3 HOMEpa pa3/ieiia U MOPSAIKOBOTO HOMEpa TabIUIIbI, Pa3AeIeHHBIX TOYKOM.

6.2. Tabnuiel HyMepyroTcst apaOCKUMH LUdpamu.

6.3. Hymepanus Ttabmuiy nmpou3Boautcs co ciaoBoM «Tabmuia» 6e3 3Haka «No», Hampumep,
«Tabmma 1».

6.5.4. Kaxnas Ttabiuia 10HKHA UMETh Ha3BaHHE, KOTOPOE CIICYeT MOMEIIAaTh Haj TaOJIHIIeH
cieBa 0e3 ab3aIfHOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM Uepe3 THpE.

11.3. Metoauueckue ykazaHUs Ui OOYyYalOIIMXCA MO MPOXOXKACHUIO KypCOBOTO
MIPOEKTUPOBAHMUS/BBITTOJIHEHUS KYPCOBOM pabOTHI.
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KypcoBoii mpoekT/ paboTa mpoBOAUTCS € LETbI0 (OPMHUPOBAHUS Y OOYUAFOIINXCS OTBITA
KOMIUIEKCHOTO PeIleHUs] KOHKPETHBIX 3a/1a4 MPOPECCHOHAIBHON AeITeTbHOCTH.
KypcoBoii npoekt/ paboTa 1mo3BoJisieT 00yJaromeMycs:

CTpyKTypa MOSICHUTEIILHOM 3aITMCKU KYPCOBOTO MPOEKTa/ pabOThI
Yuebnvim nnanom e npedycmompero

TpeboBanust kK 0HOPMIICHUIO TOSICHUTEIHHON 3alMMCKH KYPCOBOTO IPOEKTa/ paboThl
Yuebnvim nianom He npedycmompero

11.4. Mertoauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xo/e BBITIOJHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHSAET PadOTy 1O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

Jiis oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJIIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENLHONW paboThI, y oOydaromerocst (GopMHpPYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISICT UM pa3BUBATh YMCHUS
¥ HaBBIKA B YCBOGHHWH W CHCTEMAaTH3allMH MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBACT BBICOKUM
YPOBEHb YCIIEBAEGMOCTH B TIEpUOJ OOydYEHHs, TIOMOTACT IOJYYUTh HABBIKH TOBBINICHHS
poQeCCHOHAIBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4e0HO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX padboT (isi 00ydaromuxcs
10 32049HOM (hopme 0OyUeHHS).

11.5. MeTtoauueckre yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISEMOrO B TEUEHUE CEMEeCTpa C IIeJIbI0 OLEHMBAHUS XO/a OCBOCHUS
JTUCIUIUINHBI.

11.6. MeToau4ueckue yKa3zaHUs JUIsl O0y4aroONIMXCs MO TMPOXOKICHHIO IMPOMEKYTOTHON
aTTeCTalUu.

[IpomexyTouHas  artectanus  OOydalOImIUXCs — MpeAycMaTpuBaeT  OIICHHBaHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOy4eHHS MO auciuruinHe. OHa BKIIIOYAET B
ceos:

— muddepeHIupoBaHHbI 3aueT — 3To0 ¢dopMa OIEHKM 3HAHHWH, TOTyYEeHHBIX
o0ydaromuMcsl TpU U3YYeHUH AUCIUILTHHBI, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIEA0BATEIIbCKUX PadOT U MPOXOKIACHUH MPAKTUK C aTTECTAIMOHHOMN OIICHKOM
«OTIUYHOY, «XOPOIIO», «YAOBIETBOPUTEIBHOY, KHEYOBIETBOPUTEIHLHO.

[IpomexxyTounast aTTecTanus npoBoauTcs B hopme auddepeHnnanbHOro 3a4era. 3adeT
MPOBOJIUTCS B YCTHOW (popMe 1o OWieraM B BUJIE MOJATOTOBKH M HW3JIOKEHHS Pa3BEPHYTOTO

oTBeTa. Bpems Ha noaAroToBky oreera - 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

Iommuce
3aB.

kadempoit
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