MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadenpa No 32

YTBEPXJIAIO
PyxoBoauTens 00pa3oBaTebHON IPOTrPaMMBI

JIOII.,K.T.H.,JIOII.

(IOTDKHOCTB, Y. CTEIEHb, 3BaHUE)

0.4, Conéunas
.munanm, bamumst)
(oo

(TToIIHCH)

«18» deppans 2026 r

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«PacnpeneneHHLIe HHTCJUICKTYaJIbHBIC DOHCPIrOCUCTCMBI»
(HaumeHOBaHUE JUCIUILUIMHbI)

KO,I[ HaIlTpaBJICHUA HO,[[I‘OTOBKI/I/
CIICHUAJIbHOCTH

13.03.02

HanmenoBanmne HaIltpaBJICHUA

DNEeKTPOIHEPTeTUKA U DJIEKTPOTEXHUKA
MOJTOTOBKY/ CIIEIIUAIILHOCTH

HaumenoBanue HanpaBieHHOCTH/
[Mu¢posast sHepreTrka

crenuaIn3alum
®dopma 00yueHus 3a04Has
I'on mpuema 2026

Cankr-IlerepOypr— 2026




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI
[Iporpammy cocraBui (a)

JIOL., K.T.H., JOII. 4 18.02.2026 B.I1. Ky3pMeHKO

(OKHOCTB, Y. CTETICHB, 3BaHHE) ( b, 1aTa) (VMHUTHATEL, (haMUITHS)

[Iporpamma omobpeHa Ha 3acenanuu kadempst Ne 32

«18» despaist 2026 r, mpotoxon Ne 8

3aBenytomuii kadeapoit Ne 32

K.T.H., JIOIL. %02.2026 C.B. Conéunnlit

(y4. cTeneHs, 3BaHUE) /__'____(_ug,mucs’, nara) (MHULHATEL, (aMIIIHs)
3amecTuTeNnb AMpeKTopa HHCTUTYTa No3 0JIMYECKO paboTe
JIo1l., K.T.H. 2 18.02.2026 H.B. PemetHukoBa
(TOMMKHOCTB, yU. CTETICHb, 3BAHHE) — (OAIHUCH, JaTa) (MHUIMATEL, (haMUITHs)



AHHOTaNINA

JucuuniuHa «PacnpeneneHHble  MHTEUIEKTYalbHbIE HSHEPrOCUCTEMBI» BXOAWUT B
o0pa3oBaTeNbHYI0 MPOrpaMMy BbICIIEr0 0Opa3oBaHUs — Mporpammy OakajgaBpuaTa IO
HaNpaBJICHUIO MOATOTOBKY/ crenuaabHOCTH 13.03.02 «DneKTposHepreTnka u 3JMEKTPOTEXHUKA
HanpaBieHHocTH/crienranu3aimu - «LluppoBas  sHepretukay. JlMCUMIUIMHA — peaM3yeTcs
Kaeapoit «Ne32».

JucuuiuinHa ~ He  sBIseTcs  00s3aTenbHOM  NpU  OCBOGHHH  OOYy4aroIuMCs
o0pa3oBaTeNbHONW TMPOrpaMMbl W HAaIpaBlieHa HA YriyOneHHOe (OPMHPOBAHUE CIEAYIOLINX
KOMIIETECHIINH .

[1IK-5 «CnocobGeH npoBOAUTH aHAIW3 M KOHTPOJb MapaMEeTpOB U YCIOBUH pabOThHI
OTJIEJIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTeTHUECKON CUCTEMBD»

CopepxaHue AMCLUIUIMHBI OXBAaTbIBa€T KPYI BOIPOCOB, CBSI3aHHBIX C HMHTETPALUEH,
yOpaBI€HUEM M ONTHUMHU3aLMell pabOoThl paclpelleIeHHbIX JHEPreTMYECKUX pPEeCypcoB H
AIIEKTPOIHEPTETUYECKUX CUCTEM.

[IpenonaBanre OUCLMIUIMHBI IpEeAyCMaTpUBaeT cleAylomue (OpMbl OpraHU3aLUu
yaeOHOro  mporecca:  (JeKIuH, JTabOpaTOpHBIE  Pa0OTH, CaMOCTOATEIbHAs  paborta
oOyuaromerocs).

[IporpaMMoil IUCHUIUIMHBI TPEIYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUYHAsI aTTecTalus B popme AU PepeHIIMPOBAHHOTO 3a4eTa
(8 cemectp).

OOwiast Tpy10EMKOCTh OCBOEHMS JUCLHUIUIMHBI COCTABISAET 2 3aYeTHBIX €IUHUIBI, 72
yaca.

SI3pIK 00y4EHUS 110 TUCHUIIIMHE KPYCCKUN»



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Llenp mpemnojaBaHUsl JAHHOW AMCLUMIUIMHBI COCTOUT B Pa3BUTHHU y OOYyYarOLIUXCS 3HAHUH,
HABBIKOB ¥ AHAJIUTUYECKOTO OMNBITa, HEOOXOAUMOTro [JIsi TOHMMaHus U 3((HEKTHBHOTO
MPOEKTUPOBAHUS ~ QITOPUTMOB  YIPABJICHUS  PACHpPECNICHHBIMH  DHEPreTUYECKUMHU B
HH(PPACTPYKTYpPE MEKTPOCHAOKEHUS

1.2. JucuunnuHa sBiasercs (PaKyJIbTaTUBHOM TUCHUIUIMHOM 1O HAIpaBlICHUIO
o0pa3oBaTenbHOI MporpaMMbl Beiciero oopasosanus (naiee — OIT BO).

1.3. TlepeueHb IaHUPYEMBIX PE3YJIHTATOB O0YyUEHUS MO AUCLUHUILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYUYaAIOLIUICS NOJDKEH 00JanaTh CIEAYIOIUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS

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

IIK-5./1.1 aHanu3upyeT 3aBUCUMOCTH MEXKIY
napamMeTpamH U XapaKTepUCTUKaMU
KOMIIOHEHTOB JIEKTPOIHEPTreTUUECKON
CUCTEMBI

[TK-5./1.5 oCcy1iecTBIsET OLEHKY TEKYIIETO U
IIPOTHO3UPYEMOTO 3JIEKTPOIHEPreTUYECKOTO

I1K-5 Criocoben
IIPOBOJIMTDH aHAJIH3 U
KOHTpPOJIb IIapaMeTpOB U
[MpodeccronanbHbie | yCIOBUI pabOTHI

KOMITETCHIINH OT/IEIbHBIX
peKUMa IHEPTOCUCTEMBI
KOMIIOHEHTOB
. | IK-5.J1.6 ananusupyet rpapuku
AIIEKTPOIHEPIeTUYECKON .
ANEKTPUUECKUX HArpy30K MoTpedureneit u
CUCTEMBI

omnpenenser GakTopsl, KOTOPbIE BIUAIOT Ha
oTpedJIeHUE 3JIEKTPUUECKON SJHEPTUH

2. Mecro nucturuinHbL B cTpykType OI1

JucuunimHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHUH CIICTYIONTUX TUCIIUILINH:

— «DHepreTuyeckas MJIEKTPOTEXHUKA,

— «MaTemMaTH4YeCKue OCHOBBI TEOPUH DHEPTETUYCCKUX CUCTEM,

— «DHepreTuveckas IEKTPOTEXHUKAY,

— «MonenupoBaHue U ONITUMH3AIUS B DJIEKTPOIHEPTETUKEY.

3HaHUA, TOJIyYEHHbIE MPU M3YYEHUM MaTepuaia JaHHOW IUCUUILIMHBI, MMEIOT Kak
CaMOCTOATENIbHOE 3HAYE€HWE, TaK W BCIOMOTATEIIbHOE WCIOJIb30BAaHUE NPU MPOXOKICHUHU
MIPOU3BOJICTBEHHON MPEATUITUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTH(PUKAIMOHHON
paboThl, M U3YYCHUH APYTUX AUCIUTUIMH:

— «Cucrema nu¢ppoBor TUCTETYCPU3AIIUN,

— «Kubepduzmnueckue cucTeMbl U TEXHOIOTHH,

— «HagexXHOCTh  DJIEKTPOMEXAaHUYECKUX U DIIEKTPOIHEPreTUUYECKHX CHCTEM U
KOMILIEKCOBY.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 00 00meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboTHI TT0 TUCITUTUTHHE (M pactpeie]ICHHe STOW TPYJOEMKOCTH IO ceMecTpaMm) MPe/ICTaBICHBI B
Taommie 2.

Tabmmma 2 — O0beM U TPYJT0EMKOCTh JUCITUTIINHBI

TpynoeMkocTs 1o

Bun yuebnoit paboTbl Bcero
ceMecTpaM




No8

1 2 3

Oowan mpyooemKocmep OUCUUNTIUHDL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux uacos npakmuyeckoii H0020MoeKu 4 4
AyoumopHnule 3auamus, BCETO 4ac. 8 8
B TOM YHCIIE:

nexuuu (JI), (gac) 4 4

npaktuueckue/cemunapckue 3anarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 4 4

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

9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 64 64
Buo npomesicymounoin ammecmayuu: 3ader, | Judad.
audd. 3auer, sx3amen (3ager, Audd. 3a4, Dk3.) 3a4., M. sau.,

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznensl, TEMBI JUCLIMIIIAHBI Hexin | 113 (C3) P KII/KP CP (gac)
(dac) (dac) (uac) (dac)
Cemectp 8
Pasznen 1. Beenenne B pacnpelercHHbIE
WHTEIUICKTYaIbHBIE SJIEKTPOIHEPTETHIESCKUE CUCTEMBI
Tema 1.1. 0630p COBPEMEHHBIX
3JIEKTPOIHEPTETUUECKUX CHCTEM
Tema 1.2. PacmpesienieHHbIE MHTEIICKTYaIbHBIE CETH
U mepenoBoe  ympaBineHwe — ceTsAMH.  OCHOBBI 1 10
pacnpeneneHHOW — TeHepalud U MHKpOCETei.
OCHOBHBIE aCTIEKThl MUKPOCETH
Tema 1.3. 3HaueHue WHTEJJIEKTa B
AIEKTPOIHEPTETHUECKUX CUCTEMAX
Tema 1.4. OcHOBHBIE TTPOOJIEMBI U BO3MOXXHOCTH
pacnpeneNeHHbIX HHTEIUIEKTYaIbHBIX CHCTEM
Paznen 2. HckyccTBeHHBII UHTEIIEKT B
3HEprocucTeMax
Tema 2.1. OcHOBBI UCKycCTBEHHOTO MHTe/IekTa (M)
u MammHHOTO 00y4deHust (MO)
Tema 2.2. Meroast WU, npumensemble B
DJEKTPOIHEPIETHIECKUX CHCTEMAX 5 1 ) 30
Tema 2.3. Heiiponnsie cetu. JlepeBbs pemieHWd u
cinydaiiuple  stieca. OOyueHne C  TIpUMEHEHHEM
MOJIKPEIUICHUS
Tema 2.4. Tlpumenenne MU nnst oOHapykeHUsI
HEUCNPABHOCTEN, IPOTHO3UPOBAHMS HATPY3KU U
yIpaBJIeHHs aKTHBAMU




Pazpen 3.

pacIpeesIeHHbIX CUCTEM
Tema 3.1. KoMnoHeHTB! pacmpeleNeHHBIX CHUCTEM U

UX MapameTpsl

praBJ'IeHI/Ie n MOHUTOPUHT

Tema 3.2. Cencopupie TexHONMOTMH W loT B 1 2 10

SHEProcucreMax

Tema 3.3. Crpareruu ympaBlIeHHUS paclpeAcsICHHON

reHepaluein

Tewma 3.4. Pons KOMMYHHUKAIIMOHHBIX HHPPACTPYKTYp B
WHTEIUICKTYaJIbHOM YITPABICHUH

Pazmen 4. Pacmmpenneie Tembl B o0nactu
pacrpeneneHHbIX HHTEIUIEKTYaTbHBIX SJHEPIOCUCTEM
Tema 4.1. HakomuTenw »HEPrUd W WX pPOJIb B
pacrpenesieHHbIX CUCTeMax

Tema 4.2. UuTerpanusi BO300HOBIISIEMBIX HCTOYHUKOB 1 14

SHEPTHUH U TIPOOIIEMBI

Tema 4.3. VYcroHyumBOCTH CETU W  ACIHEKTHI
0e30MacHOCTH B MHTEIUIEKTYalbHBIX CHUCTEMAX

Tema 4.4. Bynymiyie TEeHIEHIUHU: HA MYTU K IOJIHOCTHIO
1M POBBIM M HHTEIUIEKTYAIbHBIM DJIEKTPOCETIM

HUroro B cemectpe: 4 4 64

Hroro 4 0 4 0 64

HpaKTI/I‘leCKaﬂ IIOAroTOBKAa  3aKJI04YacTCsd B  HCIOCPCACTBCHHOM  BBLIIIOJIHCHUUA

00yJaroIuMucs

ONpEACNEHHBIX  TPYIOBBIX  (YHKIMH, CBA3aHHbIX C  Oyxymei

HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIMOHHOTO [IUKIIA

Howmep paznena

HasBanue u cogepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

Paznen I. BsemeHnme B pacHpenesieHHbIE  HMHTEIUIEKTyaJIbHbIC
AIIEKTPOIHEPTETUYECKUE CHUCTEMBI
Tema 1.1. OO630p COBPEMEHHBIX HJIEKTPOIHEPIETHUECKUX  CUCTEM.
HazHaueHune 2neKTpo’HepreTnyeckoil cucreMspl. OCHOBHBIE  DJIEMEHTHI
DHEPrOCHUCTEMBL:  MCTOYHMKM  TE€HEpaluu, JIMHUM  D3JIEKTPOIepeladH,
MOJICTAaHIINH, paclpeeNuTelbHble CEeTU W noTpedurenu. Jlekyus bGeceoa.
OO01mye NOHATHUS HAAEKHOCTH, YCTOWYUBOCTH, 3(P(PEKTUBHOCTH M OanaHca
MOII[HOCTH.

Tema 1.2. PacnpeneneHHble WHTEIJICKTyalbHBIE CETH U IEPEIOBOE
yhpaBieHue ceTaMu. [Jemoncmpayus cnaiidos. lloHsTHE pacrpeneieHHON
MHTEJJIEKTyallbHOM  cetu. OTimynMe TpaguLMOHHONW LEHTPaIu30BaHHOMN
DHEPrOCUCTEMBI OT PpACIPENEICHHON CHCTEMBI. PoJlb  M3MEpPUTENBHBIX
YCTPOMCTB, aBTOMAaTH3alMK, HU(POBOr0O MOHUTOPHHIA U OOMEHa JaHHBIMU.
Tema 1.3. OcHOBBI pacnpenenceHHOW TeHepauud UM MHUKPOCETEH.
Jemoncmpayus crauioos. Tlonstre pacnpenesieHHON TeHepanui. MuKpoceTh
KaK JIOKaJbHas JHepreTHyeckas cucrema. Pexxumbl pabOThl MHUKPOCETH:
COBMECTHO C OCHOBHOH CE€TbIO W aBTOHOMHO. IlpuMepbl HCTOYHUKOB
pacrpezieieHHOM TeHepali: COJIHEYHbIE IaHEeIH, BETPOYyCTaHOBKH, Mallble

TCHCPATOPHI, HaKOITUTCIIN OHCPTHUHU.




Tema 1.4. 3HaueHue MHTEJUIEKTYAJIbHBIX TEXHOJIOTUH B
AIIEKTPOIHEPTETUUYECKUX CUCTeMaX. Jlexyus-beceda. Ponb aHav3a MaHHBIX,
NPOTHO3UPOBAHUA M  aBTOMATHU3MPOBAHHOTO TPHUHATHA  pEIICHUH B
COBPEMEHHBIX 3Heprocuctemax. (OCHOBHbIE HPOOIEMBI M BO3MOKHOCTH
pacrpeieieHHbIX ~HMHTEJUIEKTYaJbHBIX CHCTEM: IIEPEeMEHHBIN  XapakTep
reHepaluy, W3MEHEHHE Harpy3Kd, HEOOXOIMMOCTb MOHHUTOPHHIa H
MOBBILICHUS HAJIEKHOCTH.

Paznen 2. HckyccTBeHHBIN HUHTEJUIEKT B JHEProcucTeMax
Tema 2.1. OCHOBBI UCKYCCTBEHHOI'O MHTEJIJIEKTAa MU MAalIMHHOIO OOy4EHHS.
Hemoncmpayus  cnatioos. IloHSTHE HMCKYCCTBEHHOIO MHTEIUIEKTa W
MAIIMHHOTO OOYYeHWS Ha TMPUKIAJAHOM YypoBHE. JlaHHBIE, MpPHU3HAKH,
oOydaromiass 1 TectoBas BbIOOpkH. [IpocTas jmormka mocTpoeHuss MOIENu:
cOop naHHBIX, OOyueHHUe, MPOBEpKa KauecTBa, MPUMEHEHHUE pe3yibTara.
Tema 2.2. MeTOoapl HCKYCCTBEHHOIO HWHTEJUIEKTa, IPUMEHSEMbIE B
JNIEKTPOIHEPIeTUUECKUX CUCTeMaX. Jlekyus ¢ pa3zdoopom KOHKPEmHbIX
cumyayui. [IpumMeHeHre METO/0B aHajlu3a JaHHBIX JUIsl MPOTHO3MPOBAHUS
ANIEKTPUYECKON HArpy3KH, BBISIBIICHUS OTKJIOHEHUW, OIEHKH COCTOSHUSA
000pyIOBaHUST U TOIACPKKHU TNPUHATUS perieHui. [Ipumepbl BXOIHBIX
JaHHBIX: TeMIepaTypa, BpeMsl CYTOK, JEHb HEIEeNH, HCTOPUUYECKOE
norpebiieHue, rnapameTpbl CETH.
Tema 2.3. HeilpoHHblE ceTH, JEpEeBbA PEIICHUH U ClydailHble Jieca.
Hemoncmpayus cnaiidos. OOlee mpeAcTaBIeHUE O HEHPOHHOW CETH Kak
MOJIEJIH, BBISBIISIIONICH 3aBUCUMOCTH B AaHHBIX. [loHATHe cnos, oOydeHus,
OIMOKK TIPOTHO3a H TepeolOydeHus 0e3 yriayOJieHHs B MaTeMaTHYSCKUN
anmapar. JlepeBo pelmeHHil Kak IOCIEA0BAaTEIbHOCTh MPOCTBIX IPAaBHIIL.
Cry4aifHblif JIeC KaK COBOKYIMHOCTh JIEPEBBEB PEIICHUN ISl TIOBBIIICHUS
YCTOMYUBOCTH pe3yibTrara.
Tema 2.4. OOyueHue ¢ TOJKpPEIUICHMEM B 3a/JayaX yOpaBlIEHUS
sHeprocucteMamu. Jlexyus-deceoa. OOliee TpenCTaBICHHE O BBIOOpE
JEUCTBUM B M3MEHSIOIICNCS cpene. ATEHT, COCTOsSIHUE, JACHCTBHE,
BO3Harpaxjaenue. [IpocTeie mpuMepsl: yIpaBlIeHUE HAKOMUTEIEM SHEPIuH,
BBIOOp pexuMa pabdoThl MHKPOCETH, CHIDKEHHE MUKOBBIX Harpys3oK.
Tema 2.5. Ilpumenenne WM 11 oOHapyX eHHs HEHCIPAaBHOCTEH,
IIPOTHO3MPOBAHUS HArpy3ku M YIpaBieHUsl akTUBaMu. Jlexyus-deceda.
OOHapy’keHHE aHOMAJIbHBIX PEXKUMOB M HEUCIPABHOCTEH MO JaHHBIM
u3Mepenuil. [IporHosupoBaHue Harpy3Kd Ha OCHOBE IOTOJHBIX U
BpeMeHHbIX (hakTopoB. Mcmonp3oBaHuWE pe3yibTaTOB MPOTHO3A NS
TUTAHUPOBAHMS TEeHEpaIuu, OOCTY)KUBaHUS OOOPYIOBAHHS W TOBBIIICHUS
HaJIeKHOCTH YHEProCHA0KEHUSI.

Pazpen 3. VYmnpaBneHne W MOHHUTOPUHI  PACIpPENENICHHBIX CHCTEM
Tema 3.1. KOMIIOHEHTBI pacHpeleleHHbIX CHCTEM M HUX IapaMeTphl.
Hemoncmpayua  cnaiioos.  OCHOBHBIE  DIIEMEHTBI  paclpe]eleHHON
HHEPrOCUCTEMBI: UCTOUHUK MHUTAHUSA, PACTIPEACIECHHBIA UCTOUYHUK, HArpy3Ka,
JIMHMS, HAKOIUTENb, U3MEPUTEIIBHOE YCTPOMCTBO, KOHTposuiep. OCHOBHBIE
napaMeTpbl: HamlpssKeHUe, TOK, MOUIHOCTh, CONMPOTHUBJIEHHUE JIUHUU, TOTEPH,




naacHuc HAITPsS>KCHUL.

Tema 3.2. Cencopusie TexHosoruu u loT B aneprocucremax. Jemoncmpayus
craiidos. HasHaueHWe IaTYMKOB M WHTEIUICKTYyalbHBIX c4yeT4HKoB. COop
JaHHBIX O TOTPeOJCHUM, TEeHepaluH, HAINpPsSHKeHUH, TOKE, TeMIeparype U
coctossHMM  obopymoBanus. Pombp  IoT-ycTpoiicTB B~ MOHUTOpPHHIE
pacrpeeeHHbIX SHEPreTHUEeCKUX 00BEKTOB.
Tema 3.3. Crpareruum ynopaBli€HHS  pacHpeAeJiCHHONW  TreHepaluei.
Hemoncmpayus caaiidos. YnpasieHue 0ajgaHCOM IeHEpaluu U NoTpeOIeHMUs.
PerynupoBanue HampspkeHUsT W 4acTOThl Ha 0a30BOM ypoBHe. Bimsnue
pacripe/ielieHHOW TeHepalluu Ha TOTepd M PEKUMBI pabOTBl  CETH.
ITpocreiiimne crueHapun ynpaBiaeHUs MUKPOCETbIO IIPU M3MEHEHUU Harpys3Ku
u BBIPAOOTKH.
Tema 3.4. Poab KOMMYHHKAIIMOHHBIX WHOPACTPYKTYP B MHTEIICKTYaJIbHOM
yopaBineHuu. Jlexyus-ouckyccus. llepenadya naHHBIX MEXIy IaTYUKaMH,
KOHTpPOJIEpaMH u JUCTIETYEPCKUMU CHUCTEMaMHU. 3HaueHue
CBOCBPEMEHHOCTH, JOCTOBEPHOCTH M  3allUIIEHHOCTH JaHHBIX  JJIs
ynpasieHusi sHeprocucreMord. OrpannueHus nu(GpoBoil HHPPACTPYKTYPHI U
BO3MO>KHBIE ITOCJIE/ICTBUS OLIMOOK Mepeaayu IaHHbIX.

Pasnen 4. PacmmpenHble TemMbl B o0nacTh  paclpeneieHHbIX
UHTEJUIEKTYaJIbHBIX SHEpProcucTeM
Tema 4.1. HakonuTenu sHEpruM M MX pOJIb B paclpelieIeHHBbIX CHCTeMax.
Jlexyus-ouckyccus. HazHaueHne HaKonuTesel SHEPTUU B MUKPOCETSX. 3apsij
U pa3psn Hakonurtens. lcmonb3oBanue Hakomurtened JUIsl CriIaKUBaHUS
KoJIeOaHUH HArpy3KM ¥ TEHEepalH, IOBBIIICHUS YCTOMYMBOCTH U
o0ecrieueHus pe3epBHOTO MUTaHUS.
Tema 4.2. Wuterpanusi BO300OHOBISIEMBIX HMCTOUYHUKOB SHEPruu. Jlexkyus-
ouckyccus. CollHeYHasi ¥ BETPOBasl TeHepalys Kak UCTOYHUKHU C TEPEMEHHON
BbIpaboTKONH. OCHOBHBIE IPOOIEMBbI HHTETPALUHU: 3aBUCUMOCTh OT IOTOJIHBIX
yCIIOBU, HEOOXOAMMOCTb IPOTHO3MPOBAHUS, BIUsHUE Ha OajJaHC MOIIHOCTU
U PEKUMBI CETH.
Tema 4.3. VYcroilumBocTh CceTM W acHeKThl  0OE€30MacHOCTH B
UHTEJUIEKTyallbHBIX ~ cUcTeMax.  [emoucmpayus  craioos.  IloHsTue
YCTOHYMBOM pabOTHI SHEPTOCUCTEMbI Ha IPUKIIATHOM ypoBHE. Bo3mymienus,
Neperpy3ku, pe3Kue H3MEHEHHUs Harpys3kd, OTka3 obopynoBanus. OOmue
IpeJCcTaBlIeHusT O KuOepOe30MacHOCTH HHTEIJIEKTyalbHbIX SHEPrOCHCTEM:
3alluTa JaHHBIX, OOHApy)KEHHE aHOMAJIMM, CHU)KEHUE PUCKAa HEKOPPEKTHBIX
YIPaBIIAIOLIIUX BO3JICUCTBUM.
Tema 4.4. byaymue TeHAeHUMU: LHUQPPOBBIE U  HHTEIUIEKTyalbHbIE
anektpocetu. Jleknus-Oecena. Jlekyua-ouckyccus. Pa3Butue uudpoBbIX
JBOMHMKOB, aBTOMATH3MPOBAaHHOTO MOHMTOPHHIA, IPOTHO3HON aHAJIMTHKH,
WHTEJUIEKTYAJIbHOTO YIPABIICHUsI Harpy3KOM M paclpeleeHHOM reHepamnuen.
[lepexon OT TpaAWIIMOHHBIX ceTe K Oosnee TUOKMM, HAOIIOJAeMBIM |
YIpaBIsieMbIM SHEPTETHYECKUM CHCTEMaM.




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHsI U UX TPYI0EMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | opMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaKTUYECKOM |pasjieia
/o 3aHATHI 3aHATHAI (gac) IMOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHBIM IIJIAHOM HE TPETyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OPaTOPHBIX 3aHATHHA U UX TPYJAOEMKOCTh IPUBEACHBI B TaOIHIIE 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT Tpyn0eMKOCTS, | MPAKTHIECKOH | pasiena
/o (gac) MMOATOTOBKH, | JMCIIHAI
(gac) JIMHBI
Cemectp 8
1 [Tporno3upoBaHue Harpy3Kku B 2 2 2
AHEPTOCUCTEMAX C MCIOJIb30BaHUEM
VCKYCCTBEHHBIX HEHPOHHBIX CETEU
2 OntuMu3zanus pacipeaeIeHHOTO 2 2 3
pacrnpezieNieHus: SJHEPropecypcoB ¢
HCIIO0JIb30BAaHUEM UCKYCCTBEHHOTO
HMHTEJICKTa
Bceero 4 4

4.5. BrinonHeHne KypcoBOro NpoeKkTa/ KypcoBoil paboThl
VY4eOHbBIM MJIaHOM HE PEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUIXcs
Bunel camoctosiTenbHON paboThI U €€ TPYJAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabauna 7 — Buzabl camocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHOI paboThl
qac qac

1 2 3
M3ydenne TeopeTHIecKoro Marepuasia 50 50
qucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKYVY)
Jomamnee 3amganne (/13)
Kontposbuble pabotsl 3a04HuKoB (KP3) 4 4




IToaroroBka K MpOMEXyTOYHOMU

arrectaruu (I1A) S S

Bcero: 64 64

5. IlepedyeHn yueOHO-METOUIECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOoThI 00yUaIOMIMXCS [0 JUCHUIUTHHE (MOJTYJIIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThI OOYYAIOUIMXCS yKa3aHbl B
IL.11. pa3aenoB 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX M3aHUN
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— [lepeyeHp Me4yaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

KomuectBo

SK3EMILLIPOB B

[udp/ OudImMoTeKe
URL ajpec bubnuorpaduyeckas ccpuika (kpome

AIIEKTPOHHBIX
9K3EMILISIPOB)

OcHoBBI IporpaMMupoOBaHus Ha si3bike Python : 5
yaebHo-MeToaudeckoe mocodue / A. 1. Casenbes [u
004.4 ap.] ; C.-ITerep0. roc. yH-T a3poKOCM.

O-75 npubdopoctpoenus. - Cankr-IlerepOypr : M31-Bo
I'VAIL 2019. - 38 c. : Tab:x. - bubmmorp.: ¢. 37 (3
Ha3B.). - b. 1. - TekcT : HEMOCPeICTBEHHBIN.

621.31 Conénsrii, Cepreit Banentunosuu. Lludpossie

C 60 JBOMHUKY B dNIeKTposHepreTrke [Tekcr] : yueOHoe
nocobue / C. B. Conénsii, B. I1. Ky3smenko, B. E.
benaii, 2023. - 106 c.

Pacnipenenennble HHTEIIEKTyaJIbHBIE YHEPTOCUCTEMBI : 5)
621.31 naboparopubiil npaktukyM / B. I1. Ky3smenko, C. B.

K 89 Conensliii, A. B. Peicun ; C.-Iletep6. roc. yH-T
a’pokocM. mpubopoctpoenus. - Cankr-IlerepOypr :
Wzn-Bo I'VAII, 2024. - 76 c. : puc. - bubauorp.: c. 73 (3
Ha3B.). - 97.13 p.

URL: bamupos, M. I'. IHTeniekTyanbHble CpeACcTBa U CUCTEMBL

https; /le.lanbook.c | ympaBieHHS U 3aIIUTHI SIEKTPUICCKHUX CeTel : yaeOHOe mocodue /
om/book/322787 M. I'. bammmpos, 3. M. Bammposa, U. I'. FOcymoa. — Ya :
YI'HTYVY, 2021. — 65 c. — ISBN 978-5-7831-2160-9. — Texcr :
AJIEKTPOHHEIH // JIaHb : 3MEKTPOHHO-ONOIHOTeYHAs CUCTEMA. —
Pexxum noctymna: s aBTOpU3. MOJIb30BaTENEH.

7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMalMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHEeT»

Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIeKOMMYHUKAalIMOHHON ceTn «VHTepHeT», HEOOXOAMMBIX MJii OCBOEHHUS TUCIUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OO0pa30BaTEIBHBIX PECYPCOB HWH(POPMAIMOHHO-
TEJIEKOMMYHUKaLMOHHOM ceTH «HTEpHET»
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URL anpec HaumenoBanue

https://pro.guap.ru/ MeTtoauueckre peKOMEHIAIUHU AJIsE CAMOCTOSITEIIbHOM MOATOTOBKH,
y4e0HO-METOIMICCKUE MATEPUAITBI 10 TEMaM, MyJIbTUMEIUITHBIC
MIPE3CHTAIIMH 110 TEMaM, U3BJICUCHUS U3 HOPMATUBHO-TIPABOBBIX aKTOB
no gucuumuie pazMeiiensl BHyTpy SMOC 'Y AIL «MuTerpupoBanHas
cpena o0ydeHus»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEMOTO IPHU OCYIIECTBICHUU
00pa3oBaTeNILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yeMOro IPOrpaMMHOTO oOecTieueHus mpeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHMS

Ne ni/m HaumenoBanue
1 Python v3.1x (cB0OOIHO pacpoCTpaHsIEeMOE)
2 DnexTpoHHas HHPOopMaIMOHHO-00pa3oBarenbHas cpena ['Y Al « aTerpupoBanHas

cpena ooyuenus» (https:/pro.guap.ru/) paspadborana corpynaukamu 'Y AIT (BBeacHa B
skcrutyararuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHs Moayieit u
uX (QYHKIHMOHATbHOEC HA3HAYCHUE U3JI0XKEHBI 110 cChUIKe https://quap.ru/it/system/iso

3 OdurmansHbIi cailT 00pa3oBaTebHON Opranu3amuu B ceth «HTepHEeT
(https://quap.ru/), paspabotan corpyanukamu ['YAII (BBeeH B 3KCIUTyaTaIHIO
ITpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

4 Microsoft Office 2019 (morosop I'VAIIL, undopmarius o JIUIEH3UH MIPEACTaBICHA 10
cebuike https://guap.ru/it/system/iso/po)

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMbIX npu
OCYILECTBIIEHMH 00pa30BaTEIbHOrO MPoLecca MO AUCIUIUINHE

[lepeyeHp WCMONB3yeMBIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTABICH B
tabmure 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne HaunmenoBaunue
o/

1 Hayunas snexrponnast 6udaunoreka «eLIBRARY» (https://elibrary.ru/), noctym uepes
TUYHBIN KabuHeT untarens ouonuorexku ['Y AIl a taxxe no IP -agpecam 'Y AII

2 OBC «JIanb» (https://e.lanbook.com/), mocTym yepe3 TUUHBINA KAOMHET YHUTATEIS
oubmmorexku ['YAIL a taioke mo IP -anpecam I'VAIIL
3 3BC Znanium (https://znanium.ru/), noctyn 4epe3 TMYHBII KAOMHET YUTATEIS

oubmmorexu ['YAIL a taxxe no IP -anpecam I'VAIIL

4 Accommmanus BUD, Akagemust BUD. https://rawi.ru/academy/
HOCTYHHO ABTOPU3UPOBAHHBIM I10JIB30BATCIIAM

5 bubnmoTeka aeKTPOHHOTO KypHana « JHEepreTHKa U MPOMBIILICHHOCTh Poccumy.
https://www.eprussia.ru/lib/ JlocTynnHO aBTOpU3MPOBAaHHBIM I10JIb30BATENSAM

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTLUIHHE, TIPECTaBICH B TabmuIel 2.
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Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHYECKOM 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | JJaGoparopusi KOMIIBIOTEPHOT'O MOJCITHPOBAHHUS: 31-04 (yn. Bonbras

— CHenuaTu3upoBaHHas MeOeTb;
— TEXHHYECKHEe CpeACTBa  OOYyYeHHUs,  CIyXamge JUis

Mopckasi, 1.67, 1uT. A)

npencrapicHuss yueOHod wuHbopmammu; [IOBM - Jlucroeit
uHTepaktuBHbIi HTC- 1 mrT.

JlaboparopHoe obGopynoBanme: [ID9BM — «Mecto pabouee
aBTOMAaTU3HPOBAHHOE» — 18 mT.

ObecnieueH IOCTYM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarenbhyto cpeny ['Y Al o okanbHON
BBIYHCIIUTENILHOM ceTh min Touke gocryma WiFi.

31-04 b.M.
(yn. bonbas
Mopckas, 1.67, mut. A)

2 | KommbroTepsl ¢ ycraHoBiieHHbIM Ha HUX [1O u3 Tabmuier 10

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIIEHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOM aTTECTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE PUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluU

Bun HpOMe)KYTOqHOﬁ aTTCCTallun Hepequb OLOCHOYHBIX CPCACTB

Crnucok BONpocoB;

uddepeHIUpPOBaHHEIN 3a4ET
Hudppep p TecTrl.

10.2. B kauecTBe KpUTEPHEB OICHKHM YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYyYalONMMHCS TPUMEHSETCST S-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabmuua 14 -Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHIUI

Xapaxrepructuka chOpMUPOBAHHBIX KOMIIETEHIINIA
5-0ayutpHad mIKana P P (opmpo

OO0yyarommiics:

— r1y0OKO U BCECTOPOHHE YCBOUI MPOTPaAaMMHBIN MaTepua,

— YBEPEHHO, JJOTUYHO, MTOCJIEIOBATEILHO U TPAMOTHO €r0 U3J1araer;

— OMUPAsICh HAa 3HAHUSI OCHOBHOM W JIOMOJIHUTEIBHOW JIUTEpaTypHl,
TECHO CBSI3bIBAET YCBOCHHBIE HAyYHbIC MOJOXKEHHUS C MPaKTUYECKOU
JeSATEIbHOCTBIO HAIIPaBJICHUS;

— yMmesio 000CHOBBIBAET M apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeNaeT BBIBOILI U 0000IIEHUS

— CBOOOJIHO BJIAJICET CUCTEMOM CIIelIMaTH3UPOBAHHBIX TTOHATUH.

— npaBmIbHO BeIIOJHUI OT 90% 1m0 100% TecTOoBBIX 3amaHuii .

COTIIMYHO»
GavTCHO»

OOyyarommiics:

— TBEPAO YCBOWJ IPOrPAMMHBIN MaTepHall, IPAMOTHO U IO CYIIECTBY
«XOpOLLIO»

U3JIaraeT ero, ONnupasich Ha 3HaHWS OCHOBHOM JIUTEPaTypHlI;
«3AUTEHO»

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBACT YCBOCHHBIC 3HAHHA C HpaKTI/I‘IeCKOI\/’I JACATCIIBHOCTBIO
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

HaIpaBJICHNUS,
— apryMEHTUPYET Hay4YHbIC MTOJIOKEHNUS;
— JIeJaeT BBIBOJIBI U 0000IIEHHMS;
— BJIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TIOHITHI.

0 0 s KK
— NpaBWIbHO BBIMOIHWI OT 70% 10 89% TECTOBBIX 3aJaHUIl .

«yJIOBJIETBOPUTEIILHO
«3a4TEHO

— o0y4JaronIuics yCBOWJI TOJIBKO OCHOBHOM NPOrpaMMHBIA MaTepua,
M0 CYHIIECTBY HM3JIaraeT €ro, OMHpasCh Ha 3HAHUS TOJHBKO OCHOBHOM
JUTEPATYPHI,

— JIOTYCKaeT HECYIECTBEHHBIC OMMOKN U HETOYHOCTH,

— UCHBITHIBACT 3aTPYAHEHUSI B MPAKTUYECKOM NPUMEHEHUW 3HAHUN
HaIpaBJICHNUS,

— c1abo apryMeHTUPYET HayYHbIC MTOJIOKEHUS,;

— 3aTpyAHseTCs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIIECHUI;

— YaCTHYHO BJIAJICET CUCTEMOM CITeIMATM3UPOBAHHBIX MIOHITHH.

— MPaBWIbHO BBIMOJIHWI OT 51% 10 69% TecToBBIX 3aaHuil .

«HEYIOBJICTBOPUTEIIEHOY
«HE 3aUTEHO»

— o0yJaromuiicss He YCBOWI 3HAYUTEILHOM YaCTH IPOTPAMMHOIO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMUOKM W  HETOYHOCTH  IIPH
paccMOTpeHHH TPOOJIeM B KOHKPETHOM HalpaBJICHUH,

— MCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM IIPUMCHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,

— He popMyIHpPYET BHIBOJOB U 00OOIICHHIA.

— MPaBHJILHO BBITTOJIHWIT MeHee 60% TecToBBIX 3aaHuil .

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocs (3agaun) ass 9K3aMeHa mpeIcTaBiIeHbl B Tabuie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t

Kon

[Tepeuens BompocoB (3aa4) AJsl IK3aMEHa
WHJIUKATOpa

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

Bomnpocs! mud¢. 3auera npencraBineHsl B Tadmuie 16.
Tabnuua 16 — Bonipoce! audd. 3auera
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Ne i/

Ilepeyensb Bonpocos aiaa nudd. 3auera

Kon
HHIUKATOP
a

Omnpenennre OCHOBHBIE KOMIIOHEHTHI COBPEMEHHON AIIEKTPOIHEPTETHUECKOM
CHCTEMBI: HICTOYHUKHU T'e€HEepalli, JIUHUU SICKTPOINEepPEaayuu, OICTaHIUY,
pacnpenenuTenbHbie ceTH U oTpeduTenei. [losicHuTe Ha3HAYCHUE KAXKI0TO
KOMITIOHEHTA.

IIpoananu3upyiTe 3aBUCUMOCTb MEXAY HAIIPSHKEHUEM, TOKOM,
COIMPOTHBIIEHUEM U MOITHOCTBIO Ha IPUMEPE MPOCTOr0 y4acTKa
pacIpeneIuTeNIbHON CETH.

OO0BscHATE, KaK I3MEHEHHE COMTPOTUBIICHHS HATPY3KH BIMSET HA TOK,
MOTPeOIIEMYI0 MOIITHOCTD U MMajieHNe HANPSDKEHUS B pacpeeTuTeIbHON
JIUHUH,

[Ipoananu3upyiite, Kak YBeIUUECHUE HATPY3KH MOTPEOUTEIIS BIUICT HA PEKUM
paboTHI pacpeaenTeNbHON CETH i BOZMOXKHBIE TTOTEPH JIEKTPOIHEPTUH.

OO0BscHUTE, TOYEMY TIPH ITEpeIade AIEKTPOIHEPTHH BOZHUKAIOT MTOTEPH B
JUHUAX, U YKAKUTE, OT KaKUX MapaMeTPOB OHU 3aBUCHT.

[Ipoananu3upyiite BIUSHUE PaclpeAeICHHON reHepallii Ha TapaMeTphbl
Y4acTKa CETH: TOK, MOIIIHOCTb, NaJICHUE HANPSDKEHUS! U HATPY3KY OCHOBHOI'O
HWCTOYHUKA NTUTaHHUS.

CpaBHUTE LIEHTPAIN30BAHHYIO U paclpeieeHHYI0 CTPYKTYPY
3JIEKTPOCHAOKEHMS 110 XapaKTepy FeHepaLuH, yIpaBIeHUIO IOTOKAMHU
MOIIHOCTH M YCTOMYMBOCTH K OTKa3aM.

OOBsicHHTE, KaK TapaMeTPhl COTHEYHON MM BETPOBOM reHepaluyd MOTYT
BJIMATH HA PEXXHUM paOOTHl MUKPOCETH.

[Tpoananu3upyiTe 3aBUCMMOCTb MEXAY YPOBHEM I'€HEepalMy pPaclpeieeHHOI0
MCTOYHHUKA U 00BEMOM MOIIIHOCTH, TOTPEOIIIEMON U3 OCHOBHOM CETH.

10

OO0OBsICHUTE, KAK HAKOIIUTEIh YHEPTHH BIHMICT HA O0ajJaHC MOILTHOCTH B
pacrpeneneHHON SHePrOCUCTEME TIPU U3MEHEHUH HArpy3KU WM TeHEpaIliu.

11

ITpoananu3upyiiTe 3aBUCMMOCTb MEKAY TEMIEPATypOl OKpYKaromeil cpeasl 1
JIEKTPUYECKOHN Harpy3Kkoil morpedurenell Ha npuMepe 3aJadu
MIPOrHO3MPOBAHUS Harpy3KH.

12

Omnpenenurte, Kakue apaMeTpbl pactpeie/ieHHOW SHEPrOCUCTEMbI HEOOX0AUMO
KOHTPOJIMPOBATh IS OLCHKH €€ TEKYIIEro COCTOSHUSL.

13

O6’L$ICHI/IT6, KaK U3MCHCHHC HAIIPSKCHUS B Y3JIC CCTU MOXKET OBITH CBS3AHO C
HN3MCHCHUECM HArpy3Ku, COIIPOTUBJICHUA JIMHUHN U PEKHUMaA I'CHECPALlN.

14

[Ipoananusupyiite BIUSHUEC TIEPEMEHHOTO XapaKTepa BO30OHOBIISEMBIX
HMCTOYHHUKOB 3HEPTUU HA NApaMETPhl paCIpPeACICHHOMN 3JIEKTPOIHEPreTHUECKON
CHUCTEMBI.

15

ITo 3agaHHOMY OIMCAHMIO MUKPOCETH OIPE/IEIUTE OCHOBHBIE CBSA3U MEXKAY €€
KOMITOHEHTaMM: UICTOUYHUKAMU IIUTaHH, HArPy3KaMH, HAKOIIUTEIEM 3HEPTHH U
CHCTEMOH YIIPaBJICHHUSL.

TK-5.]1.1

16

OHpe}IeHI/ITe TEKYHIEC COCTOAHUE DJICKTPOIHEPIETUICCKOT'O PEXMUMA 110
3aIaHHBbIM 3HAUYCHHAM HAIIPsAXKCHUA, TOKA, MOIITHOCTH 1 HAarpys3KHu. Vkaxure
BO3MOZKHBIC [TPU3HAKHW HOPMAJIBHOTO U IEPETPYKCHHOI'O pEKUMaA.

17

Onennre, Kak U3MEHUTCS 2JEKTPOIHEPTETUUECKUIA PEKUM ydacTKa CETH NPH
YBEIMYEHHUH MOTPEOIIEMON MOIITHOCTH HATPY3KH.

18

OHGHI/ITG BJIMAHUEC MOAKIOYCHUA pacCIpCACJICHHOI0O MCTOYHUKA rCHEPAIUN Ha
TGKyH_[I/Iﬁ PEKUM pa6OTLI CCTU U HAIr'PY3KYy OCHOBHOI'O UCTOYHUKA ITUTAHHA.

TK-5.]1.5
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Ne n/m Ilepeyensb Bonpocos s nugd. 3auera Kon
HHIUKATOP
a
19 Ilo 3ajaHHBIM TaHHBIM O HArPy3Ke 33 HECKOJIBKO YaCOB ONPEACIIUTE NEPHUOL TIK-5.J1.5
MaKCHUMaJIbHOTO MOTPEOICHHUS U BO3MOKHBIE IPHYMHBI €r0 BOSHUKHOBEHHSL.
20 OO0BsICHUTE, KaKUE TAHHBIE HEOOXOIUMBI JJII TPOTHO3UPOBAHUS
AIEKTPOIHEPTETUICCKOTO PEIKUMA PACTIPEIACIICHHON CUCTEMBI Ha OJIMKANTITIIT
HepUO] BPEMEHHU.
21 OrneHuTe MPOTHO3UPYEMBIH PEKUM MUKPOCETH TIPH CHIDKEHHH BBIPAOOTKU
COJIHEYHOH reHepaluy 1 OAHOBPEMEHHOM POCTE Harpy3KH MOTpeOUTEICH.
22 [IpoananusupyiTe, Kak HAKOIIUTEIb YHEPTUU MOXKET UCIIOIb30BATHCS AJIS
HOJ/IEPKaHUS PEKMMA SHEPrOCUCTEMBI IIPH KPATKOBPEMEHHOM JeQUuunTe
reHepaLuny.
23 OneHunTe, KaKue NU3MEHEHHS peXXKUMa MOTYT BO3HUKHYTb TIPH PE3KOM
YBEJIMYEHUH NOTPEOICHHS IIEKTPOIHEPI U TPYIIION TOTpeOUTEICH.
24 OO0BsCcHUTE, KaK MPOTHO3 HATPY3KH MOKET MCIIOJIb30BATHCS IS TUIAHUPOBAHUS
paboThI pacnpeAeTICHHON TeHepalli U HAKOTIUTEIEH SHEPTHH.
25 [To 3aganHOMY TpaduKy U3MEHEHUs HATPY3KH ONPEENTUTE YYacTKH, e
BO3MOKHO BO3HHKHOBEHHE MEPETpy3KH Wik Hed(h(HEeKTUBHOTO peknMa padoThI
CeTH.
26 OrneHuTe BIUSIHUE MTOTOTHBIX (PaKTOPOB Ha MPOTHO3UPYEMBIH PEIKUM
9HEPrOCHCTEMBI NIPH HATMYWHU COJTHEUYHOHN I BETPOBOM reHepaluy.
27 OO0BpscHHTE, KaK JaHHBIC HHTEIUIEKTYaJIbHbIX CUETYMKOB U TATYUKOB MOTYT
WCIIOJIB30BaThCS ATl OLICHKU TEKYILEro peKuMa pacipeaeeHHON
SHEPrOCUCTEMEI.
28 [Mpoananu3upyiiTe, KaKue OMMUOKH MOTYT BO3HUKHYTH ITPH IPOTHO3UPOBAHUH
PEeKuMa YHEPrOCUCTEMBI, €CIIH HE YUUTBHIBATh TEMIIEPATYPY, A€Hb HEAETH WIN
xXapakTep MmoTpebIcHusI.
29 OrneHuTe PoOJTb METOI0B MAIMHHOTO O0YYEHUsI ITPH POTHO3UPOBAHUN
Harpy3KH U COCTOSIHUS pacripeelIeHHON SHEPTOCUCTEMBI.
30 ITo 3agaHHOMY ONMCAHMIO CUTYyallud B MUKPOCETH MPeUIOKUTE 00I11ee peleHne
JUTSL TIOJIJIEPKAHUSl YCTOHYMBOTO PEeXKUMa: M3MEHEHHE TeHEePaIH,
UCTIOJIb30BaHUE HAKOIUTES WK CHUKEHUE HATPY3KH.
31 [Ipoananusupyiite CyTOYHBIN TpauK MEKTPHUECKON HATPY3KH OTpeOuTeNeit IIK-5.1.6
Y ONpeAeInTe MEPHOIbl MUHUMAIBHOTO, CPETHETO U MAaKCUMAIIbLHOTO
oTpeOIeHMS.
32 Mo 3aganHOMY TpadUKy Harpy3Ku ONpeAesnTe MUKOBbIE Yachl MOTPEOICHUS 1
00BSICHUTE BO3MOKHBIE IPUYNHBI ITOSIBICHUS [TUKOB.
33 OO0BsicHHTE, KaK BpeMsl CyTOK BJIMSAET Ha NOTPeOICHUE 3IEKTPUUECKON SHEPIun
Pa3IMYHBIMU TPYTIIaMHU TOTPEOUTETEH.
34 [Ipoananu3upyiiTe BIUSHAE THSI HEACTH HA AIEKTPHIECKYIO HATPY3KY
notpebuTeneil Ha NpuMepe padoYNX U BBIXOJHBIX JTHEH.
35 OO0npscHHTE, TOYEMY TEMIIEpaTypa OKpY>KaroIlel cpeibl MOKET ObITh BaXKHBIM
(bakTopoM, BIHSIONIMM Ha IOTPEOICHHE IIEKTPUIECKON SHEPTHH.
36 Ilo 3amaHHBIM JAHHBIM O TEMIIEPATypE U HArpy3Ke onpenennTe, Habaroaaercs

JIX 3aBUCUMOCTb MCXK1y HUMU, U OITUIINUTC XaPaKTCP 3TOM 3aBHCHMOCTH.
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Ne n/m Ilepeyensb Bonpocos s nugd. 3auera Kon

HHIHKATOP
a
37 [Ipoananmsupyiite rpaduk 3aBUICHMOCTH AIIEKTPHUIECKON HArPy3KH OT IIK-5.1.6
TEMIIEPATyphl U YKOKUTE, B KAKUX JIMAlla30HaX Harpyska Bo3pacTaeT Haubosiee
3aMETHO.

38 Omnpenennre OCHOBHBIE (haKTOPHI, BIHAONNE Ha (hopMy rpaduka
AIIEKTPUIECKON HArpy3Ku: ObITOBOE MOTpeOIeHUe, IPOU3BOICTBEHHAS
aKTUBHOCTb, KJIMMATUYCCKHUE YCIIOBUS M PEIKUM JIHS.

39 CpaBuuTte rpadMKH 3IEKTPUIECKON HATPY3KH AJIsl IBYX TPYII MOTpeOUTeNneH u
YKa)KUTE BO3MOXHbIEC IPUUIMHBI PA3IMUUN MEXIY HUMHU.

40 ITo 3amanHOMY TpaduKy Harpy3KH ONpenesuTe, TpeOyeTcs T MPUMEHEHNE
HAKOMUTENS SHSPTUU HITU Mepepacipe/ie/ieHUE HarPy3KU JJIs CHIDKESHUS
MTUKOBOTO MOTPEOICHUS.

41 OO0BscHUTE, KaK MPOTHO3UPOBaHKE TPaUKOB HATPY3KH IIOMOTAET MOBBICUTH
HaJEKHOCTh U 3((HEKTHBHOCTH PaOOTHI pacipeaeIcHHON YHEPTOCHCTEMBI.

42 [Mpoananu3upyiTe, KaK MOAKIOYEHHE BO30OHOBISIEMOTO UCTOUHUKA SHEPTUN
MOYKET U3MEHHTH TpaduK MOTPEOICHHS MOIITHOCTH U3 OCHOBHOM CETH.

43 o 3amaHHBIM UCTOPHUYECKUM TaHHBIM HArPY3KH OIPEIEIUTE TCHICHITHIO
M3MEHEHHS TIOTPEOJICHUS U CACIIalTe TPOCTOM MPOTHO3 Ha CJICAYIONTNI TIEPHO.

44 OO0BsicHHUTE, KAK METOABI IMHEHHOHN perpeccu MOTYT IPUMEHSITHCS IS
aHaJ3a v MPOTHO3UPOBAHHUS TPaPHUKOB IJICKTPHUECKIX HATPY30K.

45 [IpoananusupyiiTe BO3MOXHBIE IPUIHHEI OTKIOHEHUS (PaKTHIECKOTo rpaduka
Harpy3KH OT IIPOTHO3UPYEMOT0: H3MEHEHHE TTOTOIbI, PeXKUMa PabOThI
noTpeduTeNel, aBapuiHbIC CUTYAI[MH WM OIIMOKU UCXOHBIX JTAHHBIX.

[lepedyenp TeM AJIsi BBITOJTHEHUSI KypPCOBOTO MPOEKTa/ KYpCOBOM PadOThI TPEICTaBICHBI
B Tabmune 17.
Tabmuua 17 — IlepeueHb TeM /sl BBIIOJIHEHUS] KYPCOBOI'0O MPOEKTa / KypcoBOil paboThI

No 11/ [TpuMepHBIii epedeHb TeM IS BBIITOJHEHHS KypCOBOTIO IIPOEKTa/ KypCOBOH
B paboThl

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bomnpocel 11 mpoBeneHHsT MTPOMEXKYTOYHOM aTTecTallii B BHUJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne n/mt [IpumepHBIi IEpedeHb BOIMPOCOB AJISI TECTOB
WHJIMKATOPa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM OOHO20 BEPHO20 OMEEMA
U3 uemulpex npeosioHCEeHHbIX U 0O0CHOBAHUEM 8b1OOPA

Wuctpykuus: [lpounTaiite TEKCT, BEIOEPUTE MPABWILHBINA OTBET U 3AIHIIUTE aPTyMEHTHI,
000CHOBBIBaIONIKE BEIOOp OTBETA

1 Kakwue u3 cienyroumx 3a1a4 HanboJjiee XapaKTePHbI JUIsl pacipeaeIeHHbIX IIK-5. 1.1
MHTEIICKTYaIbHBIX JHEPrOCUCTEM?
a) MOHUTOPHHT COCTOSHUS 000PY/IOBaHUS
b) Yopasnenue 3HEepromnotpedacHueM
¢) YrpaBiieHre yMHBIM JJOMOM
d) AHamu3 OOJBIIUX JAHHBIX

2 Kaxko# Habop JIaHHBIX HanOoJee He0OXOIUM IS OIICHKH TEKYIIETO TIK-5.J1.5
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AJIEKTPOIHEPTeTUYECKOr0 PeXUMa pacpeieIecHHON ceTH?

a) Hampspkenue, TOK, akTUBHASA U peaKTHBHAS MOILTHOCT, TApaMeTPHhI
Harpy3Kd

b) Toabko uncno morpeduTeneH

¢) Tompko THIT KOpPITyCa M3MEPUTEITHFHOTO YCTPOHUCTBA

d) ToybKO ToJT BEITTyCKa 000PYIOBAHMSI

Kakue mMepbl 6€301acCHOCTH HEOOXOIUMMO YUUTBIBATE IPU Pa3padoTKe
pacnpeIe/IeHHbIX HHTEIUICKTYATbHBIX SHEPTOCUCTEM ?

a) AyreHTudukanus moas3oBaTenei

b) 3amuTa oT KHOEpaTaKk

¢) llIudporanue qaHHBIX

d) Bce BeimenepedncieHHOE

TIK-5.71.6

2 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C 8bLOOPOM HECKOJILKUX BAPUAHTNOE OMBemd

U3 NPeONONCEHHBIX U PAZBEPHYMBIM 000CHOBANUEM 8b100PA

Wuctpyknus: [IpounTaiite TEKCT, BEIOEpHUTE MPaBUIHHBIE BAPUAHTHI OTBETA U
3aMHIINTE apTyMEHThI, 000CHOBBIBAIOIINE BEIOOpP OTBETOB

Kakne u3 creayromux 3a1a4 Han0osee XapakKTEpHLI s 00eceUeHus
OTKAa30YCTOMYUBOCTH B PACIIPENEIEHHLIX HHTEUIEKTYATbHBIX
DHEprocucreMax?

a) MOHUTOPHHT COCTOSTHUSI 000y I0BaHUSI

b) Ympasnenne yMHBIM qOMOM

¢) MOHHUTOPHHT SHEPTOTIOTPEOICHIS

d) AHamu3 OOJBITUX MAHHBIX

TK-5.71.1

Kakue nannble 1ienecooOpa3Ho HCHONb30BaTh Ul IPOTHO3UPOBAHHUS
AJIEKTPOIHEPTETUYECKOT0 PEKMUMA MUKPOCETH?

a) Ucropudeckue 3HaYCHUS HArpy3Ku

b) Temneparypa u apyrue norojHeie GakTopbl

) OxumaeMasi BBIpaOOTKA BO30OHOBIISEMBIX UCTOUHUKOB SHEPTUU
d) IIseToBoe odopmiieHrE 000PYAOBAHUSI

TK-5.]11.5

Kakue 13 cneyronmx TeXHOJIOTHA UCTIONB3YIOTCS JIIs 00ecIeUeHUs
MacIITabUPyeMOCTH B paclpe/IeeHHBIX HHTEIUICKTYaIbHbIX SHEProchucTeMax?
a) O0ayHbIe BHIUYUCIICHUS
b) UnTeprer Bemett (IoT)
¢) Hatuukn
d) MammHHOE 00yUeHue

TIK-5.]1.6

3 mun. 3aoanue 3aKpvblmoco muna Ha yCmanoeleHue cCoomeemcnieusl

Wuctpykmus: [IpounTaiiTe TEKCT B YCTAaHOBUTE COOTBETCTBHE. K Kax a0 MO3UITNH, TaHHON B
JIEBOM CTOJIOIIE, ITOI0EPUTE COOTBETCTBYIOIIYIO TIO3UIHIO B TPABOM CTOJIOIE

ConocTaBbTe METOAbI XpPAaHCHUA SHCPIUH K IMPCIIO0KCHHBIM KaTCrOPHUAM.

1) Kparkocpounsie a) batapeu

b) l'uapoakkymynupyromime
CTaHIUH

c) Cxatblil BO3ayXx

d) TerioBbIe HAKOTIUTEH

2) JonrocpodHbie ¢) BogopoiHbie TOTTMBHBIC
9JIEMEHTHI

) DnexkTpoxumuueckue
KOHJICHCATOPBI

g) MexaHn4ecKkne HaKOIUTEIN
h) XuMuyeckne HaKOMUTEITH

TIK-5.]1.1

ConocTaBbTe NPU3HAKK PEKUMA SHEPIOCUCTEMBI C TIPEJUIOKECHHBIMH
KaTerOPUsIMH.
| 1) Texyumii | a) Tekymue 3HaYCHNS HANIPSKEHHS |

MK-5.71.5
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BHCKTPOZ)HGPFCTI/I‘-ICCKI/Iﬁ PCKUM

1 TOKa

b) dakTuueckas akTuBHas
MOIIHOCTh Harpy3Ku

¢) [Iporuo3 Temmeparypsl BO3ayxa
Ha CJICAYIOINN MEPUOJT

d) IIporuo3 BEIpabOTKK COJTHETHOM
DIIEKTPOCTAHIINH

2) [IporHo3upyempblii
3JIEKTPOIHEPIETUUECKUI PEKUM

e) Texymuii ypoBeHb 3apsiia
HAKOMHUTEIS SHEPTHH

f) Oxumaemblii rpaduk Harpy3Ku Ha
OrKanIITie 9achl

g) Texymuue 3Ha4YCHHS IEPETOKOB
MOIIHOCTH

h) TIporuos u3MeHeHHs COCTaBa
paboTaIMNUX UCTOYHUKOB
reHepanum

9 ConocTaBbTE TUIIEL CETEH K MPEIIOKEHHBIM KaTeTOPHSIM. IIK-5./1.6
1) YmuBIE cetn a) CeTH ¢ ABYXCTOpPOHHEH CBS3bIO
b) Ceru ¢ omHOHaMpaBIeHHON
CBSI3BIO
¢) Cetu ¢ uHTErpanuei
BO300OHOBIISIEMBIX HCTOYHHUKOB
d) Ceru 6e3 uHTETpaIHK
BO300HOBIISIEMBIX HICTOUYHHUKOB
2) TpaguHOHHBIE CETH e) CeTu ¢ aBTOMaTH4YECKUM
yIIpaBICHUEM
f) Cetu ¢ pyYHBIM yIIpaBJICHHEM
g) Cetr ¢ MOHUTOPHHTOM B
peaIbHOM BPEMEHH
h) Cetu 6e3 MoHUTOpUHTA B
peaIbHOM BpeMEHHU
4 mun. 3adanue 3aKpLIMO20 MUNA HA YCMAHOBLEHUE NOCAEO08AMENbHOCTNU
WNucrpykuust: IIpounTtaiiTe TEKCT U YCTAaHOBUTE IOCIIEN0BATEIbHOCTD.
3anummTe COOTBETCTBYIONUIYIO MOCIIEAOBATENILHOCTh OYKB CIIeBa HAIIPABO
10 CocTaBbTe IPAaBUILHYIO MTOCIEN0BATEILHOCTE DTAOB YIIPABJICHUS IIK-5. /1.1
JHEPronoTPEOICHUEM:
a) OnrrumMu3anus oTpeoIeHus
b) C6op maHHBIX
¢) Buenpenune perienmii
d) Ananu3 TaHHBIX
11 CocTaBbTe IPAaBUILHYIO ITOCIEI0BATEILHOCTE OIIEHKH IPOTHO3UPYEMOTO IIK-5. 1.5
pPEXKUMa MUKPOCETH:
a) AHaiHM3 BO3MOXXHBIX OTKIIOHEHUN M PUCKA TIEPETPY3KU
b) Coop MCXOAHBIX TAHHBIX O TEKYIIEM PEKUME
¢) ®opMupoBaHUE MPOTHO32 HATPY3KU U TEHEPAIIUU
d) OnpenenieHre BO3ZMOXKHbBIX YIPABJISIONIUX JICHCTBHUI
12 CocraBbTe MPaBUIBHYIO MTOCIEAOBATEILHOCTD IIIAIOB CO3AaHUS TIK-5.]1.6

pacnupeieIeHHOM SHEPrOCUCTEMBI:
a) Onenka norpedHOCTEN
b) Ycranoska obopymoBanus
) Paspaborka mpoekra

d) TecTrpoBaHue W BBOJ B OKCILTYaTAIHMIO
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5 mun. 3a0anue omxpwvimoco muna ¢ pa3eepHymviM OMmeemom

Wuctpykuus: [IpounTaiite TEKCT U 3alUIIATE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET
WJIM HAITUIIUTE MPONMYIIEHHOE CIIOBO/CIIOBOCOYCTAHNE

13

Kakyre npenMyIiecTBa v BEI30BBI CBSI3aHBI C MHTETrparueld yMHbIX cdeTdynkoB B | I1K-5.]1.1
DHEPIrOCUCTEMY?

14

Kaxkue neiictBrst HEOOXOAMMO BBIHOJIHUTE JUISL OLIEHKH TEKYIIETO U TIK-5.J1.5
HPOTHO3UPYEMOTO DIIEKTPOIHEPTETUUECKOI0 PEXKUMA MUKPOCETH?

15

Kakue hakTophl clieyeT YIUTHIBATh IIPU BEIOOPE CHCTEMBI XPAHCHHS TIK-5.]1.6
DHEpPrum?

IIpumeuanue:

1%t tun. 3amanme KOMOWHHPOBAHHOTO THIIA C BBEIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIpEX
MPEITOKEHHBIX M OOOCHOBAaHMEM BBIOOpA CUMTACTCA BEPHBIM, €CIM TPABWIBHO yKa3aHa Iudpa u
NPUBEJICHBI KOHKPETHBIC apTYMEHTBI, HCTIONIB3yEMBIC ITPU BHIOOPE OTBETA.

[TomHOE COBITaieHNe ¢ BEPHBIM OTBETOM — 1 Oa.

HesepHslii oTBeT min ero orcytcrue — 0 6asos.

2-ii Tun. 3ajaHue KOMOMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKHUX BapUAHTOB OTBETA M3 MPEJIOKEHHBIX
U Pa3BEpPHYTHIM OOOCHOBaHMEM BBHIOOpPAa CYHMTAETCS BEPHBIM, €CIHM TMPAaBHIBHO YKazaHbl LU(PBl U
MIPUBEJICHbl KOHKPETHBIE apIyMEHTBI, HCII0JIb3yeMbIe IPU BEIOOPE OTBETOB.

[TonHoE coBnaneHne ¢ BEPHBIM OTBETOM — | Oam.

Ecnm nomymieHs! ommmOKy Wi OTBET OTCYTCTBYeT — () OasioB.

3-i Tum.  3ajgaHWe 3aKpHITOTO THIIA HA YCTAaHOBIICHHE COOTBETCTBUS CUHTACTCA BEPHBIM, C€CIH
YCTaHOBIICHBI BCE COOTBETCTBU (ITO3UIIMHU M3 OAHOTO CTOJIONA BEPHO COMOCTABICHBI C TIO3UIMSIMUA APYTOTO
CTOJIONA).

[TonHoe coBmajzieHKe ¢ BEPHBIM OTBETOM — 1 Gas.

HesepHslii oTBeT uiu ero orcytcrue — 0 6asos.

4-i1 THII. 3a)1aH1/1e 3aKpBITOr0 THUIA Ha YCTAHOBJICHHUC MOCJICAOBATCIBHOCTH CUUTACTCA BCPHBLIM, €CJIU
NPaBIWIBHO yKa3aHa BCs MOCIEI0BATEIBHOCTD LUPP.

[TonHoe coBmajzieHre ¢ BEPHBIM OTBETOM — 1 Gas.

Ecnu nonytieHsl OMMOKH WK OTBET OTCYTCTBYeT — () 6asioB.

5-i1 Tum. 3ajaHue OTKPBITOrO THIA C Pa3BEPHYTHIM OTBETOM CUMTAECTCSI BEPHBIM, €CIIH OTBET COBIIAJAET C
STAJOHHBIM 110 COJIEPIKAHHIO U MOJHOTE.

[IpaBuIibHBII OTBET 32 3a/laHue OIICHUBAETCS B 3 Oaua.

Ecnu nonymiena ogHa omuOKka\HETOYHOCTH\OTBET PABUIIbHBIN, HO HE MOJHBINA — 1 O,

Ecnu nomymuieno Gosee 1 omuOKu\OTBET HEMTPABUIILHBIM\OTBET OTCYTCTBYET — O OaIoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOy4YaroIIMXCsl 3a04HON (OPMBI

oOydeHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/t

[lepeyeHb KOHTPOJIBHBIX PabOT

1

MojienvpoBaHie U ONTUMHU3ALNS PACHPENEICHHON YHEPIETUYECKON CUCTEMBI C
IPUMEHEHHUE METOJIOB UCKYCCTBEHHOTO MHTEJIEKTA
1. TToctpouts rpaduku, oToOpakaroye AMHaAMUKY TPOU3BOICTBA, MOTPEOICHHS

SHEPIrUHU, YPOBHSA 3apsia aKKyMYJIATOPOB M IMOTOKA dHEPTrUH, UMIOPTUPOBAHHOTO W3
OCHOBHOM 3JIEKTPUYECKON CETH WJIH SKCIIOPTUPOBAHHOTO B HEE.

2. OnpenenuTh HaYalbHBIC YCIOBUS JIII MHKPOCETH, BKJIIOYAs: EMKOCTh
AKKyMYJISITOpa, MaKCUMAaJIbHbIE MOILHOCTH I10 MPOU3BOJCTBY SHEPIUU U3 PA3IUYHBIX
HMCTOYHUKOB (HaIpUMep, COTHEUHbIe OaTaper, BETPOreHepaTOphl), CPEHNUE TaHHBIC 110

SHEPronoTPeOICHUI0O B MUKPOCETH, IPYTUe MapaMeTpbl, CYUTAIOIIMECS Ba>KHBIMH TSI
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HayaJIbHON KOH(HUTypaluy MUKPOCETH.

3. IlocTpouts MOJENb MPEAMKTUBHOTO aHAIM3a HA OCHOBE PabOThl OMOIMOTEK
python Scikit-learn niau TensorFlow.

4. Peanu30BaTh aJrOpUTM ONTHMH3ALMH YIPABICHUS MUKPOCETBIO.

5. [lpoananu3upoBarh pe3yabTaThl ONTUMHU3AIMH M OINPENEIUTE, HACKOIBKO
3¢ (HEKTUBHO UCKYCCTBEHHBIN MHTEIUICKT YIPABIISI SHEPTHEH MUKPOCETH.

6. OueHnTh, HACKOIBKO YacTO OaTaper HCIOJIb30BAJIHMCH Ul HAKOIUICHHS HIIH
BBIIaYd OHEPTUHM, M OIPENCIUTh, HACKOIbKO S(P(PEKTUBHO yIOBICTBOPSIIUCH

NOTPEOUTENLCKUE 3AIPOCHI.

Demand Prediction using Random Forest (Full Time Range)
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Microgrid Energy Management (Full Time Range)
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= Energy Consumption Battery — Import/Export Energy
Busyanuzanus renepupyemoii 1 noTpedIeHHON SHEPTUH U LUKIIOB Mepeaadu SHEPr U
OaTapeu.

10.4. Meroguueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX dTanbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAep)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpYOIUX MOPSIAOK U IHpOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyi 00ydaromuxcs
I'VAIL

11. Meroanueckue yKazaHus 1Uig 00y4aroIIUXCs 0 OCBOSHUIO JUCIUILTUHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYeHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe M SICHOE HW3JIOKEeHWEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOU JICKITUH B
pamMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIMX
JOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIHsS BBIMOIHSAET METOJ0JOTHYECKYIO,
OpPTaHW3AIMOHHYI0 U WHPOpMAIMOHHYI0 (QyHKIMU. JIeKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHON o0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHWE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIUTLTTHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aHMOCBA3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOW K Ka)K/10M KOHKPETHOU TEME;

— TIOJyYEHUE OIBITa TBOPUYECKON pabOTHI COBMECTHO C TPEIO/IaBaTEIICM;

— pa3BuTHE NPO(PEeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBH K  TPEeaMETy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHS.

— TOsIBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENILHON paOoTHI,

— TIOJyYeHWE 3HAHWHW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAKIIINE TOIbL;

— HAY4YUTHhCS METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKCHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH WX B Pa3IMYHBIX
bopmyarpoBKax);

— TIONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.
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JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIAliIoB U
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKUX JHCKYycCUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJENIbHBIX TEMATHK IO JTUCIUTUIHHE.

Cr1pyKTypa mpeaocTaBicHusl JIEKIIMOHHOTO MaTepuana:

CprKTypa JICKIITUOHHOT'O MaTCpHUaJibl U TUIILI B3aPIMO[[eI71CTBPII>i MCKAY npernoaaBaTejieM U 06y'{aIOIIII/IMI/ICH
B paMKaXx JICKIITMOHHBIX 3aHATHUM OIKMCAHbBI B Ta6m/1ue 4.

11.2. Meroaudeckue yka3aHus 411 00y4YarOIUXCs M0 YYaCTHIO B CEMHHApaXx.

Yyebnvim nnanom He npedycmompeHo.

11.3. Metoauyueckue yka3zaHUs JUisi OOyYalOMUXCS O TPOXOXKICHUIO MPAKTHUECKUX
3aHATHMN.
Yyebnvim nnianom He npedycmompeHo.

11.4. Meroauueckue yKa3aHus sl OOy4aroIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor.

B xozme BeImoMHEHHS J1a0OpaTOpHBIX paboT oOyyaromuMics [OJDKEH YIIyOuTh u
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyYaromerocs.
Beinonnenue nabopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTopHbBIX paboT 0O0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHsS] JUCHUIUIMHBI, OIpeNeisieMoil ydeOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIelyoIUX OCHOBHBIX 33a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOM JUCIUILINHBI,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYYEHHBIX Ha
JEKIMX;

— IoJIyuyeHHe HOBOM MH(OpMAIMK 10 H3y4aeMON AUCHUILIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000py1I0BaHUEM U TPUOOPaAMHU.

3agadue U TpeOGoBaHUs K IIPOBEACHUIO Ja00PaTOPHBIX PadoT
Jlabopamopnaa pavoma Nel «Moodenuposanue u anaauz 0a3060i0 PaAcnpeoeieHnoul
IHEp2oCcUCHeMbl)

Lenb: u3yyeHHEe OCHOBHBIX JIEMEHTOB PacIpe/IeIeHHBIX CUCTEM 3JIEKTPOCHAOKEHUS U
MOJlyYeHUE MPaKTUYECKOrOo OIbITa MOJEJIHMPOBAHMUS M aHaluW3a paboThbl CHUCTEM C
UCIIOJIb30BaHUEM s3bIka Python.

3agaun:

1. Co3natpe 0a30ByI0 MOJENb PACHpEACICHHOW YHEProCcUCTeMBI. ONpeaenuTh MPOCTYIO
CUCTEMY, COCTOSIIYI0 M3 UCTOYHHMKA, HarPy3KH U paclpeAeNuTeNbHbIX JTHHUNA. Mcnomb30BaTh
numpy i OonpeaAcICHUA TaKUuX MapaMETPOB CUCTEMBI, KaK HAIIPSAXKCHUE, TOK, COIIPOTHUBJIICHUEC U
MOIIIHOCTb.

2. TlpousBecTu aHanM3 MOTOKAa HArpy3kd. PaccuumTaTh MOTOK MOIIHOCTH 4epe3 CHUCTEMY
NP Ppa3IMYHBIX peXUMax Harpy3ku. lIpoaHanm3upoBaTe NajgeHUE HANPSHKEHWS U TOK B

pacnpeaciIuTCIbHBIX JIMHUAX, UCIIOJIb3YS 3aJaHHBIC ITapaMETPhI.

3. IlocTpouTh BH3yalM3alMIO JWHAMHUKH cucTeMbl. Mcnomnb3ys matplotlib, moctpouts
rpaduKy, TOKa3bIBAIOIIAE 3aBUCUMOCTh MEXAY pPa3IUYHBIMU TapaMeTpamMH, HampuMmep, Kak
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U3MCHSCTCA TaJICHUEe HANpsDKCHHS TNPH YBEIWYEHHHM HArpy3KH. BBIIeINTh NMOTEHIHAIBHBIC
TOYKH HECTAaOMIILHOCTH WM HEI(PPEKTUBHOCTH.

4. Tloctpouth Tpaduku mpolecca BIUSHHS paclpeneseHHON reHeparmu. [IpencraButh
UCTOYHUK pacIpe/eIeHHON TIe€Hepaluy, HanpuMmep, HeOOJbIIYI0 COJIHEYHYIO OaTapero WIIu
BeTpsiHyI0 TypOuny. IIpoananmu3upoBarh, Kak 3TO BIHMSET HAa OOIIYIO0 IHHAMUKY CHCTEMBI,
0COOEHHO B YaCTH PeryJUpOBaHMs HAPSXKECHUS U MIEPETOKOB MOIIHOCTH.

5. CocTaBuTb OTYET C HOI[pO6HBIM aHaJIM30M.

\bltage Drop vs. Load Resistance
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Pucynoxk 1. I'paduk 3aBucMMOCTH NaJieHUs HANIPSHKEHUS OT COMPOTUBIICHUS HATPYy3KH

Voltage Drop vs. Load Resistance with Solar Generation
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Pucynok 2. I'pauk 3aBUCUMOCTH NaJIeHNs] HANPSHKEHUS OT CONPOTUBIICHUS HArpy3KH MPU
MCIIOJIb30BaHUU COJTHEUHOM reHepanuu
Tabnuna Ne20. Pe3ynbTaThl MOJETUPOBAHMS paclipe/leIeHHOW YSHEPTOCUCTEMBI C MHTETpalueil
MCTOYHUKA COJIHEYHON SHEPTUU

ConpoTuBicHHe MoiHOoCTE O€3 MortHoCTE ¢ ITagenue ITagenune
Harpy3ku (Om) COJIHEUHBIX MaHeNeH | COJHEUYHbIMU HanpspKeHus 0e3 HaIpsKEeHUs C
na”ensmu (Br) COJIHEYHBIX [TAHEIEH | COJIHEYHBIMU
B) na"ensmu (B)
10 4809.090909 4759.090909 20.909091 20.691700
20 2519.047619 2459.047619 10.952381 10.691511
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30 1706.451613 1636.451613 7.419355 7.115007

40 1290.243902 1210.243902 5.609756 5.261930

Jabopamopnas padvoma No2. Ilpozrnozupoeanue cnpoca HA HAZPYIKY C HOMOWDIO
MAWUHK020 00VUeHUs, NPUBCOCHH020 K MO0/l JIUHCUHOU pecpeccul.

Henb: U3yunts (hyHIaMEHTANbHBIC MOHATUS JTMHEHHON PETPECCHU U €€ IPUMEHEHUE IS
IIPOTHO3UPOBAHUS CIIPOCA HA DJIIEKTPUYECKYH0 HArpy3Ky B 3aBUCUMOCTH OT pPa3ju4HbIX
HE3aBHCHUMBIX TIEPEMECHHBIX, TAaKMX KaK TeMmIepaTypa W JeHb HEAETH, OOyYUTh MOJEIh
MaIIMHHOTO OOy4YeHHs [UIsi MPOTHO3WPOBAHUS OyIyIIEro cCIpoca Ha Harpy3ky Ha OCHOBE
HMCTOPUYECKUX JTAHHBIX.

3amaun:

1. Co3narb CUHTETHYECKHMH HAOOpP JAHHBIX, MOJACIUPYIOUIUN HCTOPUYECKUN CIPOC Ha
3JIEKTPUYECKYI0 HArpy3Ky € y4YeTOM TEeMIEpaTrypbl U JIHS HEAEIW B KayeCTBE KIIFOYEBBIX
(haKTOPOB BIHSHHSL.

2. BeimonHuTh pasBefouHblii aHanu3 gaHHbIX (EDA) s BBIABICHHS TEHACHIMH U
B3alMOCBS3€H B HAOOpe JaHHBIX.

3. HUcnonb30BaTh OOYYEHHYIO MOJENb JJISi MPOTHO3MPOBAHUS 3HAYCHHWH HAa TECTOBOM
Habope.

4. PeanizoBaTh MOJIEIb JMHEHHOM perpeccuu Jijisi MPOrHO3UPOBAHUS CITPOCA HA HArPY3KY.

5. Ouenuth 3PGEKTUBHOCTh MOJENHU C IMOMOIIBI0 TAaKUX IOKa3aTeleil, Kak CpemHss
abcomoTtHas ommbka (MAE) u cpennexBaapatnyHas ommoka (RMSE).

6. CocTaBUTH OTHET.

Temperature vs. Historical Load Demand

Historical Load Demand (MW)

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

PI/ICYHOK 3. Fpa(l)I/IK CpCI[HCﬁ HOTpe6HOCTI/I B HArpys3kax 1o JHiaM HCOCIIN
Actual vs. Predicted Load Demand

Predicied Load Demand (MW)

50 75 100 125 150 175 200
Actual Load Demand (MW)
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Pucynok 4. I'paduk pakTruueckoro u MporHO3UPYEMOTO CIIpOca Ha HArPy3Ky
Residuals Plot

Residuals (MW)

60 80 100 120 140 160 180 200
Predicted Load Demand (MW)

Pucynok 5. I'paduk ocTaTOYHBIX 3HAYEHUN

Jlabopamopnaa _paboma_Ne3. «llpocnozuposanue Hazpy3Ku_6 IHeP2OCUCHIEMAX _C
UCHOJIb306AHUECM UCKYCCHBCHHBIX HEUPOHHBIX Cemell)

llenb: TNpPUMEHUTH TEXHOJIOTHIO HMHTEIUIEKTyalnbHBIX Helponubix cereir (MHC) B
AIEKTPOIHEPreTUUECKUX CHCTEMaX, pa3padboTaTh MOJIEIH AJIsl IPOTHO3UPOBAHUS IIEKTPHIECKON
Harpy3KU.

3ananue Ha 1abopaTopHyro paboTy:

Pa3paborats HelpoceTeBYO MOJICIh IS POTHO3UPOBAHUS JICKTPHUSCKON HATPY3KH HA
OCHOBE UCTOPHYCCKHX JIAHHBIX.

O1eHUTh TOYHOCTH MOJISNTH TI0 CPABHEHHIO C (PAKTHYCCKUMH 3HAUYCHUSIMU HATPY3KH.

Metoanueckue yKka3aHus K BHIIIOJTHEHUIO PaOOTHI.

1. IloAroToBUTHh JaHHbIE, HUCMOJNb3Ys CHHTETHUECKHUH HAaOOp NaHHBIX, UMUTUPYIOIINN
UCTOpPUYECKHE JaHHbIE O Harpys3ke, ¢ TakKMMM aTpuOyTamM, Kak Jara, yac, Temreparypa u
(akTHuecKas Harpy3Kka, HOpMalu30BaTh HA0OP JTaHHBIX.

2. ChopmupoBaTh HEHPOCETEBYIO MOJEIb, HCIOIB3Yys OuOimoreku Python, Takme kak
TensorFlow wunu Keras. Pa3nenuts HaOop AaHHBIX Ha OOy4arolUil M TECTOBBIH HAOOPBHI.
CnpoekTHpoBaTh apXUTEKTypy HeHpoHHONM ceTH. OOyuuTh HEWpPOCETEBYI0 MOJEIb Ha
oOyuarorieM Habope.

3. IIpousBectu oueHKy. Mcnonb3ys 00yuyeHHY0 MOJIENb JUIsl IPOTHO3UPOBAHUS 3HAYCHUN
Harpy3kH B TECTOBOM Habope.

4. Paccuutarh nokasarenau 3((eKTUBHOCTH, Kak cpenHss adcomtoTHas ommnbdka (MAE) u
cpenHekBaaparuyHas ommoka (RMSE).

5. Anamm3. [loctpouth rpaduku cpaBHEHUS PAKTUUECKUX U MPOTHO3UPYEMBIX 3HAUECHUH.
YCTaHOBUTh BO3MOXKHBIC TMPHYUHBI PACXOKICHUH MEXAy (aKTHIECKUMH M TPOTHO3HBIMH
3HaYeHUAMU. [IpeIoKUTh BO3MOXKHBIE YIIYUIICHUS WIH TOPA0OTKH MOIEIIH.

6. CoctaBUTh OTYET.
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Actual vs. Predicted Load
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PI/ICYHOK 6. HOpMaJII/ISOBaHHBIe JAaHHBIC HAI'PY3KH, MMOJIYYCHHBIC B PE3YJIbTATC PCHICHUA MOJCIIN.
Loss Over Epochs
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Pucynok 7. I'paduik cpaBHEHHS OIIMOOK MOJISIIH IO MEPE MPOXOKICHUS OX
Load Forecasting in KW
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Pucynoxk 8. I'paduik cpaBHEHUS UCTUHHBIX U MIPeICKa3aHHBIX 3HAYCeHUH B KBT.

Jlabopamopuas padoma Nod Onmumuszayus pacnpeoesennozo pacnpeoesienus
IHEP20PECYPCO8 C UCNOJIb308AHUEM UCKYCCMEEHIO20 UHMEN1eKma

llenp: BHeAPUTH W OOYYHTH MOJAETH MAIIMHHOTO OOYYEHHS, MPEACKA3bIBAOIIYIO
ONTUMAITFHYIO OTIIPaBKY HECKOJBKUX PACIpeleNIeHHBIX dHepreTuieckux pecypcos (POP) mis
YJIOBJIETBOPEHHS TOTPEOHOCTEH AIEKTPOCETH.

3ajanne Ha 1a00OpaTOPHYIO padoTy.
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Buenpure  Mozenb,  YYUTHIBAIOIIYI0  pa3iuyHble  (AakTOphl, Takue  Kak
MIPOTHO3UPYEMBI CIIPOC, COJIHEYHOE W3JIyuYeHHe, CKOpOCTh BETpa W T.J., JUIA
IIPOrHO3UPOBAHUS BBIXOJIHOM MOIIHOCTH Kaxkioro POP.
OOyunTe MOJeNb, UCIONb3Ysl UCTOpUYEeCcKHe TaHHbIe. OLIEHUTE MPOU3BOAUTEIBHOCTD
MO/IEJIH.
CMopenupoBaTh JHEBHYIO OTIPABKY HAa OCHOBE MPOTHO30B MOJIEIH.
BriOpate ¢yHKIIMK, KOTOphle OyayT BBEIECHBI B MOJeiIb. HopMmanu3oBaTh WM
CTaH/IapTU3UPOBATH JAHHBIE, IPH HEOOXOIUMOCTH.
Peann3oBaTh perpecCHOHHYIO MOJEIb C HECKOJbKHUMHU BBIXOJAMH, HCIIOIb3Ys
TensorFlow nnm 1100y10 IpyTryIo NpeAnovYTUTENbHYI0 OHOIHOTEKY.
CocTaBUTh OTYET.

DER Dispatch on 2021-06-15
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— Actual solar_ power ~ -..-. Predicted wind_power
= = = Predicted solar_power — Actual battery_dispatch
Actual wind_power — - — Predicted battery_dispatch

Pucynok 9. I'paduk pakTndeckux v mporHo3upyeMbIX JaHHBIX JUIS pacipelesIeHus

OJICKTPOOHCPIUHA OT PA3JIMYHBIX UCTOYHUKOB B pacnpeneneHHoﬁ CCTHU
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Crpykrypa 1 dhopMma oTdera 0 1adbopaTropHoii pabore
Hazpanwne ydueOHOTO 3aBeIeHUS

KA®EIPA No
OTYET
3ALUIIEH C OLIEHKOI
ITPEIIOJJIABATEJIb
JOJIKHOCTD, Y4. CTEIICHb,
MOJIKCH, TaTa WHULAAIBI, (pamMutms

3BaHHC

OTYET I10 JJABOPATOPHOI PABOTE

1o Kypcy: PacnpeneneHHbie HHTEIIEKTyaIbHBIE SHEPTOCUCTEMBI

PABOTY BBITIOJIHUJI
CTYHAEHT I'P. Ne

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

Cankr-IlerepOypr 20
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Conep:kanue oTyera

Hean padoTsI:

3agaum.

Teopernyeckue cBeieHUs

B oryere mo nmaGoparopHOW paboTe 00s3aTENBbHO JODKHBI OBITh YKa3aHbl TEOPETHYCCKUE
CBEJICHHMSI, HCOOXOJMMEBIC JIUIsI BBITIOJHEHUS J1a00paTopHO pabOTHI, B TOM YHWCIE NaHHBIC 00
YCTaHOBKE, HAa KOTOPOM BBIMOJIHSIACH paboTa.

PacuerHo-rpadpuyeckas yactb
B Havarne yka3bpIBaroTCsl HCXO/HBIE IaHHBIE, PacyeThl, TpaduyecKre MOCTPOCHHUS.
BriBoabI

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOPHOU
padoTe, B KOTOPOH J0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crincok ucronb3yemoi jureparypsl opopmisercss B coorBerctBuu ¢ ['OCT 7.0.100-2018 —
bubnuorpaduyeckas 3zanuce. bubnuorpapuueckoe onucanue. Obume TpeOOBaHUS U MpaBUIIA
COCTaBJICHHUSL.

TpeboBanus kK 0hOPMIIEHHIO OTYETA O JIA00paTOPHOU padboTe

1. O6uue TpeboBaHuUs

1.1. B cootBerctBun ¢ ['OCT 7.32-2017 — CUBUJ. OTueT o Hay4HO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa u mpaBuia oQopMieHHUs OTUET MO JlabopaTopHOU paboTe odopmIsercs
J00BIM TIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe NucTa Oenoi Oymaru gopmara A4.

1.2.B oruere mo maboparopHoil pabore pgomyckaercss wmHTepBan 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 cTpaHui oT4eTa
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2.1. Ctpanunpl oTueTa CcleAyeT HyMepoBaTh apaOCKkumu mudpamu, coomoaas CKBO3HYIO
HyMEPALMIO 110 BCEMY TEKCTy oTdera. Homep cTpaHuLbl IPOCTaBIAETCS B HU3Y KaXKIOr'O JINCTA
0 LIEHTPY.

2.2. TuTynbHBIN JTUCT BKIIOYAETCS B OOIIYI0 HyMEpalrio cTpaHul otyeta. Homep crpaHuiiel Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIIAETCA.

3. HyMepaunﬂ pa3aeioB U nmoJpa3jacjioB oTuera

3.1. Pa3nensl NOMDKHBI MMETh MOPSIKOBBEIE HOMEpa B Ipeesiax BCEro OTYeTa, 0003HAYEeHHbIC
apabckumu U pamu.

3.2. Paznensl MoryT ObITH pa3OUTHl Ha mojpasaeisl. Hymeparus moapasienoB cocTaBIsieTcs U3
HOMEpa pazliena W IHojpasjena, 0003HAUEHHOro 4Yepe3 TOouKy, Hampumep, «1.1.». B konue
HA3BaHUS Pa3/IENIOB U MOAPA3/IEIOB TOUKA HE CTABUTCS.

4. LanmocTpauuu

4.1. nnrocTpaud TOJANUCBHIBAIOTCS CHU3Y apaOckuMu ImdpamMu depe3 Mpolen mocie
cioBa «PUCYHOK» B UMEIOT JIMOO CKBO3HYIO HYMEpAIHIO, TUOO HyMEPAIMI0 B COOTBETCTBUU C
pasjienaMu oT4era.

4.2. Bce wumoctpanuu (pUCYHKH) AODKHBI MMETh Ha3BaHHUE, KOTOPOE YKAa3bIBA€TCs IOCIIE
HOMEpa WUIIOCTpalMu 4epe3 Tupe, Hampumep, «PucyHok 1 — CrpykTypHas cxema
01HOKOHTYpHOH CAP».

4.3. TloamucH Bcex MIUTIOCTPALIMY BEIPAaBHUBAIOTCS O LICHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduxu gomxusl ObITh yeTkuMH. [Ipu odopmiiennn rpadukoB HEOOXOAUMO yKa3bIBaTh
0003HaYCHHSI KOOPIMHATHBIX OCEH M caMUX rpaduKoB.

52. Ecmum rpaduku OTpaxaroT CpaBHEHHE JIBYX OKCIHEPUMEHTOB, PEKOMEHIYETCs HX
BBITNIOJTHEHHE B OJIHOM CHCTEME KOOpAMHAT.

6. Ta0auubI

6.1.B oruere mo mabopaTopHOl paboTe PEKOMEHIyeTCS CKBO3HAs  HyMeparus
tabnuu. Jlomyckaercs HyMmepalys TaOluIl B Mpeaenax pasjiena oTdera. B aTom ciayuae Homep
TaOJIUIIBI COCTOUT M3 HOMEpa pa3Jieiia U MOPSAIKOBOT0 HOMEpa TabIUIIbI, Pa3AeIeHHBIX TOYKOM.

6.2. TaGnuiel HyMepyroTcst apaOCKUMU LU (pamH.

6.3. Hymepanus Tabmur; mpou3BoAuTCs co clIoBoM «Tabnuia» 6e3 3Haka «No», Hampumep,
«Tabmuma 1».

6.5.4. Kaxnas Ttabiuia 10HKHA UMETh Ha3BaHHE, KOTOPOE CIICTYET MOMEIIATh Haj TaOJIHIIeH
cieBa 0e3 ab3aI[HOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM uepe3 THpE.

11.5. Metoauueckue yKa3aHus sl OOYYArOIIUXCS 0 TIPOXO0KACHUIO CaMOCTOSATEIHHON
paboTHI
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B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJaronIuiics BBITOIHAET PaboTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOTO
y4acTHs.

Jnst oOyvaromuxcss Mo 3a04HOM (Gopme 0OydueHHs BBHINOJHEHHE KOHTPOJBHBIX PaboT
ABJISICTCA HJIEMEHTOM TEKYILEro KOHTPOJISI yCIIEBAaEMOCTH U CaMOCTOSATENIbHOM padoThI.

B mporecce BBIOTHEHHS CaMOCTOSTENBHOW PabOTHI y oOydaromierocs (opMHUpyeTcs
1esecoo0pa3Hoe IIaHUpoOBaHUEe pabouero BpeMeHH, KOTOpOe M03BOJIIET €My Pa3BHBAaTh YMEHHUs
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOCCIIEYMBAET BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IepuoJ OOyueHHs, IIOMOraeT IOJy4YUTh HABBIKM IOBBILICHUS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMu ~ MaTepualaMH,  HAOpaBiIOIIMMU  CaMOCTOSITENIBHYIO  paloTy
00y4aroUUXCASBIISIOTCS:

—  y4eOHO-METOJMYECKUN MaTepHal 1o IUCIHUILINHE;

— METOJUYECKHE YKA3aHHUS IO BBINOJIHEHUIO KOHTPOJIBHBIX paboT (1 00ydyaromuxcs
1o 32049HOU (hopme 0OyIeHus).

CamocrosTenbHas pabota 00y4aroluXcsl BKIYAET:

- — HM3y4yeHHME KOHCIIEKTa JIEKIMH M PEKOMEHJOBAaHHOW Yy4yeOHOH auTeparypsl IO
pazzenaM JUCLUILINHBL,

- — TIOBTOPEHHE OCHOBHBIX TEPMHHOB M  ONpPENCNICHHH, CBA3aHHBIX C
pacIpeeieHHbIMU  3JIEKTPOIHEPreTHUECKUMH CHCTEMaMU, HHTEJUIEKTYyaJbHBIMU CETSAMH,
MHUKpPOCETSMH, paclpeie]ICHHON TeHepaluei, HaKOMUTEIIMH SHEPTUU 1 BO30OHOBIISIEMBIMH
UCTOYHHUKAMU SHEPrUy;

- — M3y4YEHHE COCTaBa M HA3HAUYEHUS OCHOBHBIX KOMIIOHEHTOB paclpeaeieHHOM
HHEPTOCHCTEMBI: MUCTOYHHUKOB TEHEPAlluH, JIMHUN DIIEKTPOIEepeaadn, paclpeaeuTeIbHBIX
ceTel, Harpy3oK, HaKONWUTEeNeH OSHEpPruM, IATUYMKOB, HHTEUIEKTYaJbHbIX CUETUYUKOB MU
YCTPOWCTB YIIPaBJICHUS;

— — TIOATOTOBKY K Ja0opaTopHbIM paloTaMm, BKJIIOYas HW3yYeHHE Meiau paldoTsl,
UCXOJIHBIX JIaHHBIX, ITOPAAKA BHIIOJHEHNS MOJICIMPOBAHUS U TPeOOBaHUMN K ITPEICTABICHUIO
pe3yNbTaToB;

- — BBITIOJTHEHHE MPOCTEHIIINX PacueTOB MapaMeTPOB DIIEKTPHUUYECKOW CETH, BKIIOYAS
ofpeieieHne TOKa, MOITHOCTH, COMPOTUBJICHUS HArPy3KH, MaJeHNUs HAIPSHKEHUS U BIUSHUS
pacrpeielieHHON TeHEpaIi Ha PEeXUM pabOThI CETH,

- — aHainu3 TpaUKOB AJIEKTPUUYECKUX HArpy3oK MOTpeOuTeneil, omnpeneacHue
NEpUOJIOB MHUHHMAJIBHOTO M MAaKCHMAaJbHOTO TIOTPEOJICHHS, BBISIBICHHE (PAKTOPOB,
BIMSIOIUX Ha popMy rpaduka Harpy3KH;

- — u3ydeHue 0a30BbIX MOJXOAOB K IMPOTHO3MPOBAHUIO 3JEKTPUUECKON Harpy3ku c
MCIIOJIb30BaHUEM IPOCTBIX MOJIENEeH aHalu3a JaHHBIX, BKIIOYas JUHEHHYIO PErpeccuio U
OLIEHKY KauecTBa MIPOTHO34;

— MOJATOTOBKY MCXOJHBIX JaHHBIX JJIs1 Ta0OpAaTOPHBIX paboT, BHITOIHAEMBIX C HCIIOJIb30BaHUEM

TaOJMYHBIX TaHHBIX, TPAQHUKOB U MPOCTHIX MPOIPAMMHBIX CPEACTB MOJICIUPOBAHUS;

- — aHaJM3 BIMSHUS HAKOMUTENECH SHEpruy U BO30OHOBIISIEMBIX MCTOUHUKOB SHEPTHU
Ha OajaHC MOIIHOCTH, YCTOHYMBOCTh M HAJEKHOCTh pabOThl pacrpeneaeHHON
HHEPrOCUCTEMBI;

- — MOJATOTOBKY OTYETOB IO JaOOpaTOPHBIM PaboTaM C ONMHUCAHHEM ILIEJH, UCXOIHBIX
JTAHHBIX, X0J1a BHITIOJTHEHUS, IOJTYI€HHBIX TPauKOB, TaOJIHII U BBIBOJIOB;

- — MOJTrOTOBKY K TECTUPOBAHUIO, YCTHOMY OIPOCY U 3aueTy / AuddepeHInpOBaHHOMY
3a4yeTy Mo AUCIHILIHHE.

- [Tpy BBHINOJIHEHUHU CAMOCTOSATENILHONW paboThl 00yUarOIUMCS PEKOMEHTyEeTCsl 0c000e
BHUMaHHE YJENATh TOHUMAHMIO B3aMMOCBSI3€H MEXIy IapaMeTpaMu JHEPTrOCHCTEMBI.
Heo6xonnMo ymeTs 00BSACHATH, KaK U3MEHEHNE HArpy3Kd, CONPOTUBIICHUS TUHUU, PEKUMA
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reHepalny, MOTOAHBIX YCJIOBUM M PabOThl HAKONMUTEN SHEPTUU BIMAET HAa TEKYUIMH U
IIPOTHO3UPYEMBIN DJIEKTPOIHEPrETUYECKUN PEKUM.

- PesynpTaTel  caMoCTOATENbHONH  pabOTBl  MCIONB3YHOTCS IPU  BBINOJIHEHUU
71a00paTOpHBIX padoT, MPOXOXKICHUH TEKYILEro KOHTPOJIs, IOATOTOBKE OTYETOB, OTBETaX Ha
BONpOCHl 3aueTa / Iu(QGEpeHIUPOBAHHOIO 3aueTa, a TaKXKe IPU PEIIeHUM IPAKTHKO-
OpPUECHTHPOBAaHHBIX  3a/ad, CBA3aHHBIX C AHAIM30M M  KOHTPOJEM IIapaMeTpOB
pacnpeesIeHHbIX UHTEIIEKTYaIbHbIX SJHEPTOCUCTEM.

11.6. Meroauueckue ykazaHus Uit OOy4YalOMIMXCS MO MPOXOXKICHHIO TEKYILIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEIyCMaTpUBAaET KOHTPOJIb KayeCcTBAa 3HAHUU
00yyaroIuxcs, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLEHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

Texymuil KOHTPOJIb yCIIEBAEMOCTH BKJIIOYACT:

— YCTHBII OIIPOC 10 TEMAaM JIEKIIUOHHBIX 3aHATHI;

— NIPOBEPKY FOTOBHOCTU 00YYarOIUXCS K BBIMOJIHEHHUIO JAOOPAaTOPHBIX PaboT;

— KOHTPOJIb BBINOJIHEHUSI Ja00PAaTOPHBIX padOT U MPaBUIIBHOCTH 00pabOTKU

MIOJIyYE€HHBIX PE3YyJIbTaTOB;

— NIPOBEPKY OTYETOB 10 JIAOOPATOPHBIM paboTam;

— BBIIIOJIHEHHE TECTOBBIX 33JJaHUI 110 OCHOBHBIM pa3fiejiaM AUCLUILIIUHBIL.

PesynpTaTel TEKyLIEro KOHTPOJIS YYMTHIBAIOTCA IPU IPOBEIECHUU IIPOMEKYTOUHOU
arrectaiimd. K TPOMEXYTOYHOW AaTTeCTallMd JIOMYCKAIOTCS OOYYalolIuecs, BBITOJHUBIINE
IPEIyCMOTPEHHBIE J1a0OpaTopHble PabOThl, MPEACTABUBIINE M 3ALIUTUBLIME OTYETHI, a TAKKe
BBIMIOJHUBIIME 3a/laHusl CaMOCTOSITENIbHOM pabdoThl M TEKyLIEro KOHTpoJsi B 00beMe,
YCTaHOBJIEHHOM IpenojasaresneM. [Ipu BBICTAaBJIEHMM HMTOIOBOM OLEHKH YYMTHIBAIOTCS
pe3yabTaThl TECTHPOBAHWS, KAUeCTBO BBINOJHEHHS JaOOpaTOPHBIX M pacUETHBIX padoT,
aKTUBHOCTh oOOydarolierocs B XOJA€ 3aHATMM U  ypoBeHb OTBeTa Ha 3adyere /
QG epeHITMPOBAHHOM 3a4eTe.

11.7. Meroauyeckue ykazaHusi AJisi 0OyYaroUIUXCsl MO MPOXOXKICHHUIO MPOMEKYTOUHOM
aTTeCTalHH.

[IpomexxyTounasi  arrectansi  OOydyarOmIMXCsl  NpPEAyCMaTpUBaeT  OLICHUBAHHE
IPOMEXKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
cedst:

— nuddepeHIpOBaHHbIM 3aueT — 93TO (opMa OLEHKH 3HaHUM, IOJy4YeHHBIX
00yJaromuMcs TIPU U3YYECHUH TUCIHUILIMHBI, TIPU BBITOJHEHUH KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIE0BATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAL[MOHHON OLIEHKOM
COTIIMIHOY, «XOPOIIOY, KyIOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHON.

[TpomexxyTouHast aTTecTalsl OLIEHUBACTCA IO pe3yjbTaTaM TEKYILEro KOHTPOJIs
ycneBaemocTu. Criucok BompocoB (Tabmuna 16) Kk mpoMeXyTOUHOM aTTecTalluu yTBEPKAAETCs
Kadeapoil M BBLAAETCS CTyACHTAM s O3HaKkoMJeHus. B cioywae, ecnu CTyJIeHT IO
YBKUTEILHOW MPUYMHE HE BBIMOJHWI TPEOOBAHUS TEKYIIETO KOHTPOJIS, €My MPEI0CTaBISIETCS
BO3MOXHOCTh CHaTh 33J0JDKEHHOCTH MO TpOMyIIeHHbIM TeMaM. opma NpoBeneHUs
IPOMEKYTOYHOW aTTECTAINHU - TUChbMEHHASI.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit

33




