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AHHOTaNINA

JucuuniuHa «PacnpeneneHHble  MHTEUIEKTYalbHbIE HSHEPrOCUCTEMBI» BXOAWUT B
o0pa3oBaTeNbHyI0 MPOTrpamMMy BBICIIErO OOpa30BaHHUS — MPOrpaMMy CIEUUAIUTETa IO
HaMpaBJIeHUIO MOAroToBKH/ crenuanbHocTH 13.05.02 «CrneunanbHble 3J€KTPOMEXaHUYECKHUE
CHCTEMbI» HAaMpPaBICHHOCTH/CHCIUAIN3AIMN «DJIEKTPOMEXaHUYECKUE CHUCTEMbI CICIUATbHBIX
YCTPOUCTB U m3aenuit». Juctumnna peanusyercs kadeapoit «Ne32».

JucuumniuHa  He  ABIsSETCS  00sI3aTENIbHOM  HpU  OCBOEHUM  OOydaromuMmcs
o0pa3oBaTeNbHONW TMPOrpaMMbl W HAaIpaBlieHa HA YriyOneHHOe (OPMHPOBAHUE CIEAYIOLINX
KOMIIETECHIINH .

IMIK-1 «CnocoOHOCTh MPUHUMATH YYacTHE B MPOCKTUPOBAHUU AIICKTPOTEXHUYECKHUX U
ANEKTPOIHEPIeTUUECKUX  YCTPOMCTB, CHEUUANbHBIX  3JCKTPOMEXAaHUYECKUX CHCTEM B
COOTBETCTBUM C TEXHUYECKMM 33JaHHEM U HOPMATHUBHO-TEXHUYECKOM JOKyMEHTalUEH,
coOirofast pa3IU4HbIe TEXHUYECKHE, YHEProd(hPeKTUBHBIEC U IKOJIOTHYECKHEe TPEOOBAHUS

[IK-4 «CnocoOHOCTh yd4acTBOBaThb B IUIAHWPOBAHHH, MOJTOTOBKE, BBIMOJHEHUH U
00paboTKe pe3yIbTaTOB HAyUYHO-UCCIIEI0BATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT»

CopepxaHue AMCLUMIIMHBI OXBAaTbIBA€T KPYI BONPOCOB, CBSI3aHHBIX C HHTETpaLUEH,
yOpaBlIeHUEM U ONTHUMH3AIMEeH paboThl paclpeleNeHHBIX JHEPreTUYECKUX pPECypcoB U
AIIEKTPOIHEPTETUYECKUX CUCTEM.

[IpenogaBanne AMCHUIUIMHBI MpEeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
yaeOHOro  mporecca:  (JeKIuH, JlabopaTopHbIE  pPa0OTHI, CaMOCTOATEIbHAs  paborta
oOyuarorerocs).

[IporpaMMoil IUCHUIUIMHBI TPEIYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs arTecTanus B opme 3adera (7 cemecTp).

OO0mas TpyT0EMKOCTh OCBOCHHS IUCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIBI, 72
qaca.

SA3bIK 00yUYeHHUS 110 AUCIHUIUIMHE KPYCCKUN»



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Llenp mpemnojaBaHUsl JAHHOW AMCLUMIUIMHBI COCTOUT B Pa3BUTHHU y OOYyYarOLIUXCS 3HAHUH,
HaBBIKOB M AHAJIMTUYECKOTO OIBITAa, HEOOXOAMMOTO JUIsi TMOHMMaHUS M 3((HEKTUBHOTO
MPOEKTUPOBAHUS ~ QITOPUTMOB  YIPABJICHUS  PACHpPECNICHHBIMH  DHEPreTUYECKUMHU B
UHPPACTPYKTYPE INMEKTPOCHAOKECHHUS.

1.2. JucuunnuHa sBisercs (PaKyJIbTaTUBHOM JMCHUIUIMHOW 1O CIEUUATbHOCTH
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.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U MHANKATOPOB MX JOCTHKCHHS

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

IIK-1 CriocobHOCTE
NPUHUMATD y4acCTHE B
HpOCKTI/IpOBaHI/II/I
AIIEKTPOTEXHUYCCKUX U
AIIEKTPOIHEPTETUICCKUX

CTPOMCTB
yerp ’ [1K-1.3.1 3HaeT METOAUKY IPOBEICHUS
CIeIHaTbHBIX
pacueToB CXEM M IMapaMeTPOB IJIEMEHTOB
AIIEKTPOMEXAHUYECKIX

000pyI0BaHUs; PACYETOB PEKUMOB PAOOTHI
CUCTEM B COOTBETCTBUHU .
[TpodeccronanbHble 00BEKTOB IPOEeCCHOHATBHON 1€ TETbHOCTH

C TEXHUYECKUM

KOMIIETCHIINH SATAHHEM 1 ITIK-1.Y.1 ymeeT cobupaTh U aHAIU3UPOBATh

JTaHHBIE JUI IPOEKTUPOBAHUS, COCTABICHUS
HOpPMAaTHUBHO-

KOHKYPEHTHOCIIOCOOHBIX BapUAaHTOB

TEXHUYECKOU N
o TEXHUYECKHUX PEIICHUMN
JIOKYMEHTALUEMH,

co0r0/1ast pa3InyHbIE
TEXHUYECKHE,
sHeprodhHeKTUBHBIE U
HKOJIOTHYECKHE
TpeOoBaHUs

[1K-4 CriocobHOCTE

y4aACTBOBATD B [1K-4.3.1 3HaeT METOBI U CPEACTBA

IJIaHUPOBAHUSA U OPTraHU3alUU OIIBITHO-

TUTAHUPOBAHHH,
KOHCTPYKTOPCKHUX pa3pabOTOK U
MOJITOTOBKE,
MPAKTUYECKUX IKCIIEPUMEHTATBHBIX
[TpodeccruonanpHble | BHITOJIHEHUU U .
WCCJICIOBAHMIA,; METO/IBI TIPOBEICHHUS
KOMIIETEHIIUU 00paboTKe pe3yIbTaToB o
HAVIHO HKCIIEPUMEHTOB U HAOIIOACHU, 0000IIECHHS 1
Y 00paboTku nH(MOpPMAIUHU, B TOM YHUCJIE C
HCCJICIOBATEIILCKUX H .
ONLITHO MPUMEHEHHEM TEXHOJIOTHI UCKYCCTBEHHOTO

HUHTCIIJIICKTA

KOHCTPYKTOPCKHX paboT

2. Mecrto nucuumiHb B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCs HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHUCS
IIPU U3YYEHUH CIIETYIOIUX TACIHILIH:
— «QHepreTuyecKas MEKTPOTEXHUKA,
— «MaremMaTH4ecKre OCHOBBI TEOPUH YSHEPTETUYECKUX CUCTEM,
— «OHepreTuyecKas MEKTPOTEXHUKAY,




— «MopnenupoBaHue U ONITUMU3ALUSA B DJIEKTPOIHEPTETUKE).

3HaHMsI, MOJIyYEHHbIE IpPU H3YYEHMM MaTepuaja JaHHOW IUCIMIUIMHBL, MMEIT Kak
CaMOCTOSITEJIBHOE 3HAYEHHE, TaK M BCIIOMOTaTEJIbHOE MCIIONb30BAHUE IIPU IIPOXOXKACHUU
IPOM3BOJICTBEHHOM MPENIUIIOMHON MPAKTUKH U MOJATOTOBKE BBITYCKHOW KBaJTU(UKAIIMOHHON
paboThI, U U3YYEHUHU APYTHX AUCLUIIINH:

— «Cucrema 1uhpoBoi AUcHeTYEePU3ALUN»,

— «Kubepduznyeckre CUCTEMBbI U TEXHOIOTUNY,

— «HapexxHOCTh  JJMEKTPOMEXaHMYECKUX M DJIEKTPOIHEPreTHYECKHX CHUCTEM U
KOMILJIEKCOBY.

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM 00beMe JUCIUILIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOU
paboThI 1O TUCIUILIHHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 10 CeMeCTpam) MpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIUITIIUHBI

pr,HOGMKOCTL 10

Bun yaebHol paboThI Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 2/ 72 2/ 72
3E/ (uac)
H3 nux uacoe npaxmuueckoi n0020moeKu 17 17
AyoumopHnuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
1('IpaI()TPI‘{eCKI/Ie/CeMHHapCKI/Ie sanarus  (I13), 17 17
Jac

nabopaTtopHbie paboTs (JIP), (uac)

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

9K3aMeH, (Jac)

Camocmossmenvnas paboma, Bcero (dac) 38 38

Buo npomesicymounoit ammecmayuu: 3ayer,

ager ayer
audd. 3auer, sx3amed (3auer, [udd. 3au, Ik3.) 3aue 3aue

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI10€MKOCTH TUCIUTUIMHEI IO pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Jlekumu | 113 (C3)| JIP KIT/KP

Paznenbl, TeMbI TUCITUTUTMHBI CP (uac

ACTEL, et (dac) (dac) (qac) (qac) (ac)
Cemectp 7

Paznen 1. BBenenne B pacnpeleneHHbIE

WHTEIUICKTYaIbHBIE SJICKTPOIHEPTETUIECKUE CUCTEMBI

Tema 1.1. 0630p COBpPEMEHHBIX

3JICKTPOIHEPTETUUESCKUX CHCTEM

Tema 1.2. PacnipenencHHbIC WHTEIICKTYalbHBIE CETH 3 3 10

U 1mepeaoBoe  ympaBieHue — cetaMu.  OCHOBBI
pacrpeneneHHoi TeHEepaInH u MHKPOCETEH.
OCHOBHBIE aCHEKThl MUKPOCETH

Tema 1.3. 3HaueHHe WHTEJJICKTa B
JJIEKTPOIHEPTETUUECKUX CHCTEMAaX




Tema 1.4. OcHOBHBIE TPOOIEMBI U BOZMOKHOCTH

pacnpeneneHHbIX HHTEIUIEKTYaIbHBIX CHCTEM

Paznen 2. HckyccTBeHHBI ~ MHTEIJIEKT B

3HEeprocucTeMax

Tema 2.1. OcHOBHI HCKyccTBeHHOTO MHTemIekTa (M)

u MamHHOTO0 00y4ueHus (MO)

Tema 2.2. Meronsr WU, npumensemsle B

3JIEKTPOIHEPIreTHUECKUX CUCTEMAaX 8 8 18

Tema 2.3. Heiiponnsie cetu. JlepeBbs pELICHUH W

cinydaitHple  neca. OOydeHne C  TNPUMEHEHHEM

MOJKPETICHUS

Tema 2.4. Tlpumenenne MU ans oOHapykeHUsI

HEUCTIPABHOCTEH, TPOTHO3UPOBAHUS HATPY3KU U

yIpaBJIeHHsI aKTUBAMHU

Paznen 3. VYmpasnenue u MOHUTOPHHT

pacrpeneneHHbIX CHCTEM

Tema 3.1. KoMITOHEHTHI pacHpeeIeHHBIX CHCTEM H

UX TapamMeTphl

Tema 3.2. Cencopuble TexHonoruu u loT B 3 3 5

SHEPrOCUCTEMAX

Tema 3.3. Ctpareruu ympaBlIeHUS paclpeaciIeHHON

reHepauuen

Tewma 3.4. Pons KOMMYHHUKAIIMOHHBIX HHPPACTPYKTYp B

MHTEJUVICKTYaJIbHOM YIIPABIECHUH

Pasmen 4. PacmupeHHble TeMbl B 00iacTu

pacrpeneneHHbIX HHTEIDIEKTYaIbHBIX YHEPTOCHCTEM

Tema 4.1. Hakomurenu 5SHEPTMH W WX pPOJb B

pacnpeneneHHbIX CUCTeMax

Tema 4.2. UuTerpaiusi BO300HOBIISEMBIX HCTOUHUKOB 3 3 5

SHEPTHH U TIPOOIEMBI

Tema 4.3. VYcToHymBOCTH CETHU W  ACIEKTHI

0e30MacHOCTH B MHTEIUIEKTYaIbHBIX CHUCTEMAX

Tema 4.4. Bynymiyie TeHASHIUMHU: HA MYTU K IOJIHOCTHIO

1M POBEIM U WHTEIUIEKTYAIbHBIM JJIEKTPOCETIM

Uroro B cemectpe: 17 17 38
Hroro 17 0 17 0 38

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
o0y4JalImMMHUCS  OMNpENEJeHHbIX  TPYAOBBIX  (YyHKUMH,  CBSI3aHHBIX ¢ Oy;yuiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howmep pasnena HasBanue u coepkaHue pa3aenoB U TeM JICKIIMOHHBIX 3aHATHI
1 Paznen 1. Beenenue B pacnpeneneHHbIe VHTEIJIEKTy aJIbHbIE
IIEKTPOIHEPTETHUECKUE CHCTEMBI

Tema 1.1. O030p COBpEMEHHBIX JJIEKTPOIHEPreTHUECKUX cucreM. HasHaueHue
AJIEKTPO3HEpreTdeckoil  cucrteMbl. OCHOBHBIE  DJIEMEHTBI  DHEPrOCUCTEMBI:
MCTOYHUKH T€HEePaLHH, JIMHUH 3JIEKTPONepeiadn, NOACTAHIINY, PACTIPEICITUTENbHBIE
cetu u notpedurenu. Jlexyus b6eceda. OOITNE TOHATHS HAAC)KHOCTH, YCTOWINBOCTH,
3 pekTUBHOCTH u OanaHca MOIIIHOCTH.
Tema 1.2. PacmpeneneHHble MHTENIEKTyaJIbHBIE CETH M TEPENOBOE YIIPAaBIICHUE




ceTsiMu. [lemoncmpayus ciaiioos. IloHsATHE pacnpeneacHHOW HHTEINICKTYyaTbHON
cetd. OTnuuve  TPAAUIMOHHOM  LEHTPAJIM30BAHHOM  SHEPrOCUCTEMBI  OT
pacmpeneneHHoO cucteMbl. Ponb HM3MEpUTENBHBIX YCTPOMCTB, aBTOMAaTU3ALIMH,
1 poBOTO MOHUTOPUHTA u oOMeHa JTaHHBIMU.
Tema 1.3. OcHOBBI pacHpeneleHHON TeHepallud W MUKpoceTei. [Jemoncmpayus
caaiioos. IloHsTHE pacmpeneleHHOW TeHepanmnd. MHKpPOceTh Kak JIOKajdbHas
JHEpreTHYeCKass cUcTema. Pexumbl pabOTBI MUKPOCETH: COBMECTHO C OCHOBHOM
CeThI0O W AaBTOHOMHO. [IpuUMepsl HCTOYHUKOB paCHpENeIeHHOW TeHepaIin:
COJIHEUHBIC TaHETH, BETPOYCTAHOBKHU, Mallble T€HEPAaTOPhl, HAKOMUTEIU SHEPrHUU.
Tema 1.4. 3HaueHHe HHTEIJICKTYANIbHBIX TEXHOJOTUH B 3JICKTPOIHEPTETHUCCKUX
cuctemax. Jlekyusa-bOeceoa. Ponb aHanmm3a JaHHBIX, NPOTHO3UPOBAHUS W
aBTOMATU3UPOBAHHOTO TMPHUHATUS PEHICHU B COBPEMEHHBIX HHEProcUCcTeMax.
OcHoBHBIE TPOOJIEMBI W BO3MOXKHOCTH PAcCTpENeICHHBIX HHTEIJIEKTYaIbHBIX
CHCTEeM: TIepeMEeHHBIN XapakTep TeHepannuy, U3MEeHEHHe Harpy3Ku, HeoOXOIUMOCTh
MOHUTOPHUHTA U MOBBIIICHNUS HAJICKHOCTH.

Paznen 2. HckyccTBeHHBIN HWHTEJUIEKT B SHEProcucTeMax
Tema 2.1. OCHOBBI HCKYCCTBEHHOTO WHTEIUIEKTA M MAIIMHHOTO OOyYeHUS.
Hemoncmpayusa cnaiidos. IloHATHE HCKYCCTBEHHOI'O MHTEIJIEKTa W MAIIMHHOIO
o0ydeHns Ha MPUKIAAHOM ypoBHe. [laHHBIE, pu3HaKH, OOydaromas U TecTOBas
BeIOOpKHU. [Ipocras 5ormka mocTpoeHHs MOJenu: cOOp JaHHBIX, OOy4YeHHE,
MpOBEpKa KAauecTBa, NIPUMEHEHUE pe3yabTaTta.
Tema 2.2. MeTonpl  HCKYCCTBEHHOIO  HMHTEJUIEKTa,  INPUMEHSEMBIE B
3JIEKTPOIHEPIreTHUECKUX cUCTeMaX. Jlekyus ¢ pazbopom KOHKPEMHbIX CUMYayui.
[IpuMeHeHne METONOB aHajdu3a AAHHBIX ISl MPOTHO3UPOBAHUS SJICKTPUUECKOU
HArpy3KH, BBISBJICHUSI OTKJIOHEHHH, OLIEHKH COCTOSHHS OOOpYyIOBaHUS |
MOICPXKKU TIPUHATHS perieHuid. [IpumMepsl BXOAHBIX TaHHBIX: TeMIIEpaTypa, BpeMs
CyTOK, JIeHb HEIeNH, WCTOpPUYECKOe TOTpeOJIeHne, TMapaMeTpbl  CETH.
Tema 2.3. HeiipoHHbie ceTH, NepEBbs PEIICHUN U CIIyJaiiHbIe Jieca. /Jemoncmpayus
caatioos. OOmIee TpeacTaBlIeHHe 0 HEHMPOHHOW CeTH KaK MOJEINH, BBISBIIIONIECH
3aBUCUMOCTH B JaHHbIX. [loHsTHE cnos, oOydeHHs, OmMMOKH TMPOrHO3a W
nepeoOyueHus 0e3 yriyOJieHusl B MaTeMaTHYeCKUl anmapar. JlepeBo pelieHuil kak
MOCJIEIOBAaTENbHOCTh MOPOCTHIX MpaBwi. CiydallHbBII JIeC KaKk COBOKYIIHOCTb
JIEPEBHEB pereHuni JUIS MOBBIIICHUS YCTOWYMBOCTH pe3ynbTara.
Tema 2.4. OOy4deHue ¢ MOAKPEIUICHHEM B 33j1a4aX yIPaBJICHUS YHEPTOCUCTEMaMHU.
Jlexyus-6eceda. OOmiee TpencTaBIeHWE O BBIOOpPE JEUCTBUN B W3MEHSIOMIEHCS
cpene. AreHT, COCTOAHHWE, NeWCTBHE, BO3HarpaxaeHue. llpocTbie mpuMeps:
yIpaBIeHHE HaKOMUTENEM YHEPTHH, BEIOOp pekrMa pabOThl MUKPOCETH, CHI)KEHUE
MTUKOBBIX Harpys3oK.
Tewma 2.5. [Ipumenenne U nis oOHapy)XKeHHUS HEUCIPABHOCTEW, TPOrHO3UPOBAHUS
HArpy3Kd W yIOpaBleHHs akTHBaMH. Jlexyus-Oeceoa. OOHapy)eHHE aHOMAIIbHBIX
PEKUMOB M HEHCIIPaBHOCTEN 1O JaHHBIM u3MepeHuil. [IporHo3upoBanue Harpy3ku
Ha OCHOBE IOTOIHBIX M BpEMEHHBIX (aKTOpoB. lcmoibp3oBaHUE peE3yNbTaTOB
NpOTHO3a ISl TUIAHUPOBAHUS TeHepanud, OOCIyKWUBaHHS OOOPYJOBaHUSI H
MOBBIIIICHNUS HAJAEKHOCTH SHEPTOCHA0KEHHS.

Pazmen 3. VYmpaBneHme W MOHHTOPHHT  DPAcCIpelNeleHHBIX  CHCTEM
Tema 3.1. KoMIOHEHTHI pacnipefeIeHHbIX CUCTEM M UX HapaMeTpsl. Jemoncmpayus
craiioog. OCHOBHBIE DJJIEMEHTBI PACIPEACIICHHONH DJHEPrOCHCTEMBI: HMCTOYHHK
NUTaHUs,  paclpeleNieHHbI  WCTOYHMK, Harpys3ka, JIMHHS,  HAaKOIIMUTEJIb,
MU3MEPUTEIBHOE YCTPOHCTBO, KOHTpoJuIep. OCHOBHBIE MapaMeTphl: HAIPSKEHHE, TOK,




MOITHOCTD, COITPOTHUBJICHUEC JIMHUH, IMoTEpH, maacHuce HaIpsOKCHUSA.

Tema 3.2. Cencopuple TexHomormm M loT B sHeprocucreMax. Jemoncmpayus
cratidos. Ha3HaueHne NAaTYMKOB M WHTEJUICKTYAIBHBIX c4eT4yHKoB. COOp JaHHBIX O
notpeOsieHNH, TeHepaluy, HamnpsbKeHHH, TOKEe, TeMIeparype U COCTOSHUHU
obopymnoBanus. Pomp  loT-ycTpodicTB B MOHWUTOpPHHTE  pacmlpeaeseHHBIX
9HEPreTHUECKUX 00BEKTOB.
Tema 3.3. Crparteruu ymnpaBJieHHS pPAacIIpelelIeHHON TeHepamuen. /JemorHcmpayus
craiidos. YmpaBieHue OamaHCOM TeHepauud W ToTpebneHusa. PerymumpoBanue
HaNpsDKEHUS M 4acTOThI Ha 0a30BOM ypoBHe. BimsiHue pacnpeneneHHON reHepanuu
Ha TIOTepM H PEXKUMBI paboTel ceTH. llpocrelimme crieHapuu yHpaBICHUS
MHUKPOCETBIO npu W3MEHEHUH Harpy3Kd u BEIPaOOTKH.
Tema 3.4. Poixp KOMMYHHKAaIMOHHBIX HWHQPACTPYKTYp B HHTEILIEKTYyaIbHOM
ynpaeneHun. Jlexyusa-ouckyccus. llepegadya  JaHHBIX — MEXAYy — JaTYUKaMH,
KOHTpOJJIepaMH ¥ AHMCIETYEPCKUMH CHCTEMaMHu. 3HAaYeHHE CBOCBPEMEHHOCTH,
JIOCTOBEPHOCTH W 3AIIHWINEHHOCTH MAaHHBIX [ YIPABIICHUS DSHEPrOCHCTEMOM.
Orpanndenus: 1udpoBoii MHPPACTPYKTYPHl U BO3MOXKHBIC TOCIEICTBHS OIIHOOK
nepeavd JaHHBIX.

Paznen 4. PacmupeHHble TeMbl B 00ONAacTH paclpelefiCHHbIX HHTEIJICKTYalbHbIX
3HEProCHUCTEM

Tema 4.1. Hakonurenu 3HEpruu U UX poJsib B PACHPEACICHHBIX CUCTeMax. Jlekyusi-
Ouckyccus. Ha3HaueHue HakomuTened SHEPTUH B MHUKPOCETAX. 3apsa M paspsil
Hakonurtens. Vcrnonb30BaHle HAaKOMUTENCH Ul CIUIaKUBaHHS KOjeOaHU Harpy3Ku
U TEHEpaluH, TMOBBILEHUS YCTOHYMBOCTH M OOECIIECUEHUS] PE3EPBHOTO IHTAHMSL.
Tema 4.2. UaTerpanus Bo300HOBIIIEMbIX UCTOYHHKOB dHEPTHH. JIeKyusi-OUCKyCcCusl.
ComnHeuyHast ¥ BETpPOBasi TreHepalnusi Kak HCTOYHUKU C TIepEeMEHHON BBIPAOOTKOM.
OcHoOBHBIE MPOOJEMbl HMHTETPAllMU: 3aBUCUMOCTb OT [MOTOJHBIX YCIJIOBHH,
HEOOXOIUMOCTh MPOTHO3UPOBAHUS, BIUSTHUE HA 0allaHC MOITHOCTH M PEXKUMBI CETH.
Tema 4.3. YCTOWYMBOCTh CETH W AacCMEKTHl 0OE30MMaCHOCTH B HWHTEIDICKTYalbHBIX
cuctemax. /lemoncmpayus caaiioos. 1lonsaTue ycToWdrBON pabOTHI SHEPTOCUCTEMBI
Ha NPHUKIAJTHOM ypOBHE. Bo3mylieHus, neperpysku, pe3kue U3MEHEHHs HarpyskH,
oTka3  obopynmosanusi. OOmume  mpexactaBieHus O  KuOepOe3omacHOCTH
MHTEIUIEKTYaIbHbIX JHEPrOCHCTEM: 3alllMTa JIaHHBIX, OOHApY)XEHHE aHOMAaJIuil,
CHIDKEHHE pHucKa HEKOPPEKTHBIX YIPaBISAIOLINX BO3JECHCTBUH.
Tema 4.4. Byaymue TeHAeHUMH: HUQPOBBIE U HWHTEIUICKTYyaIbHBIE 3JICKTPOCETH.
Jlekums-6ecena.  Jlexyua-ouckyccus.  PazButme — 1MQpOBBIX  JIBOMHHUKOB,
ABTOMATU3HPOBAHHOTO MOHUTOPHHIA, POTHO3HON aHAIMTHKH, UHTEIIEKTYyalIbHOIO
yIIpaBJICHMS HATPY3KOM U paclpeaeseHHo renepanueil. Ilepexon oT TpaaAuIMOHHBIX
cerelt kK Ooyiee THOKMM, HAOMIOJaeMbIM U YIIPABIIEMBIM 3HEPIeTHYECKUM CHCTEMaM.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEJICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

U3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYydOEMKOCTh, |MPaKTHYECKOH |pasmena
n/m 3aHATUN 3aHATUN (uac) MOJTOTOBKH, | IACIUTI

(dac) JIUHBI




Cemectp 7

MoaenupoBanue 1
aHainu3 0a30BOM
pacrnpeieIeHHOM
YHEPrOCHUCTEMBI

[IpakTrueckoe
3aJjaHue

[IporuosupoBanue
CIpoca Ha Harpy3Ky C
ITOMOIILIO
MAIITHHHOTO
oOydJeHwus,
MPUBEJECHHOTO K
MOJIEJIU JIMHEWHON
perpeccuu.

[IpakTrueckoe
3aJjaHue

IIpornosupoBanue
HarpysKH B
JHEProCUCTEMAX C
HCIIOJIb30BAaHUEM
UCKYCCTBEHHBIX
HEHPOHHBIX CETEM

[IpakTrueckoe
3aJjaHue

OnruMu3zanus
pacrpeiesieHHOTo
pacrnpeneneHus
YHEPTrOPECYPCOB C
HCIIOIb30BaHHEM
HCKYCCTBEHHOTO
HHTEJIIEKTa

IIpakTnueckoe
3a/laHHe

MoaenupoBanue u
ONTUMU3ALINS
pacnpeeneHHom
JHEPreTUYECKON
CHUCTEMBI C
MIPUMEHEHUEM
METO/I0B
HCKYCCTBEHHOTO
WHTEJUICKTa

[IpakTueckoe
3aJjaHue

Bcero

17

17

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBEJCHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh

No

/o

HaunmenoBanue nabopatopHbix paboT

TpynoemMkocTsb,
(dac)

N3 Hux
MIPaKTUYECKOU
MOJATOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

VY4eOHbIM MJIaHOM HE MPEaYyCMOTPEHO

Bcero

4.5. BrinonHeHne KypcoBOTo MpoeKkTa/ KypcoBOil paboThl
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO




4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Buasl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0uLe 7.
Tabnunua 7 — Buasl caMoCTOSTENIbHOW PadOTHI U €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bu camocTosITeNbHOM paOboThI

qac qac
1 2 3

M3yueHne TeopeTUYecKoro Marepuasia o5 o5

nucuuriHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

Brimosnnaenue pedeparta (P)

[ToaroToBka K TEKymemMy KOHTPOJIIO 5 5

ycneBaemoctu (TKY)

Jomamnee 3amganue (/13) 2 2

KonTtposbabie paboTsl 3a09Hnk0B (KP3)

IToaroroBka K MpoOMeXyTOYHOU

arrectanuu (I1A) 6 6

Bcero: 38 38

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHuUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl yKa3aHbl B
IL.11. pa3aennoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3aHUN
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeyaTHBIX U JIEKTPOHHBIX YUEOHBIX H3TaHUH

Komuectso
9K3EMIUTSIPOB B
Ugll_ngj):gec bubnuorpaduueckas ccplika 6H(6KJEZ(E€CKG
HIIEKTPOHHBIX
9K3EMIUISIPOB)
OcHOBBI IpOrpaMMHUpPOBaHUs Ha s3bIke Python : 5
yaebHo-MeToaudeckoe mocodue / A. 1. CaBenbes [u
004.4 ap.] ; C.-ITerep0. Toc. yH-T a9pOKOCM.
O-75 npudopocTpoenus. - Cankr-IlerepOypr : U3n-Bo
I'VAIL 2019. - 38 c. : Tabx. - bubnuorp.: c. 37 (3
Ha3B.). - b. 11. - TekcT : HEMOCPeACTBEHHBIN.
5
621.31 Conénsriii, Cepreit Banentunosuu. [{udpossie
C 60 JIBOWHUKY B 3JeKTpodHepreTuke [Tekcr] : yueOHoe
nocodue / C. B. Conénsiit, B. I1. Ky3pmenko, B. E.
Bemnait, 2023. - 106 c.
Pacnipenenennble HHTEIEKTyaJIbHBIE YHEPTOCUCTEMBI : 5)
621.31 naboparopubiii npaktukyM / B. I1. Ky3smenko, C. B.
K 89 Conensiii, A. B. Peicun ; C.-Iletep6. roc. yH-T
aspokocM. mpudopoctpoenus. - Cankr-IlerepOypr :
Wzn-Bo I'VALIL, 2024. - 76 c. : puc. - bubnuorp.: c. 73 (3
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Ha3B.). - 97.13 p.

URL: bammpos, M. I'. IaTemIekTyanbHble CpeICcTBa U
https://e.lanbook.c | cucTembl yripaBieHus U 3aIIUTHI IEKTPUICCKUX CETEH
om/book/322787 yuebHoe mocooue / M. I'. Bamupos, D. M. bammposa,
N.T. KOcynoBa. — Ya : YITHTY, 2021. — 65 c. —
ISBN 978-5-7831-2160-9. — TeKcT : s1eKTpoHHbI# //
JlaHb : 3JIEKTPOHHO-OMOIHOTEYHAST CHCTEMa. — PekuM

JocTymna: sl aBTOPU3. 110JIb30BaTeNeH.

7. IlepeyeHb MEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
MH(OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHON ceTu «VHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS JTUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuuma 9 — IlepedyeHb SJIEKTPOHHBIX O0pa30BATEIbHBIX PECYPCOB HH(POPMAIMOHHO-
TEJEKOMMYHUKAMOHHOU cetu «HTepHEeT»

URL aapec HaumenoBanue
https://pro.guap.ru/ Metoanyeckre peKOMEHIAIUH IS CAMOCTOSATEIIbHOM MOTOTOBKH,

y‘Ie6HO'MeTOI[I/I'-ICCKI/I€ MaTcepHraJibl 110 TEMaMm, My.HBTPIMGI[PIfIHBIC
MMpE3CHTAMHU 110 TEMaM, U3BJICYCHHA U3 HOPMATHBHO-IIPABOBLIX AKTOB

no auctumuiae pasmeniensl BHyTpu DUOC I'YAIT «MaTerpupoBanHast
cpena o0yueHus»

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEUeHUs, HCIOIB3yEeMOTO TpPH OCYHIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOT0 POTPaAaMMHOTO obecniedeHus npeacrasieH B Tadumuie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne ni/mt HanmenoBanue
1 Python v3.1x (cBo6OaHO pacmpocTpaHsIeMoe)
2 DnexTpoHHas HHGopMaIMoHHO-00pa3oBarenbHas cpeaa ['Y AIl «uTerpupoBanHas

cpena ooyuenus» (https:/pro.guap.ru/) paspaborana corpyaaukamu 'Y AII (BBeaeHa B
skcruryaranuio npukazom ['VAIL ot 06.06.2017 Ne 05-215/17), nepeuens Mmoayieit u
uX (QYHKIMOHATbHOEC HA3HAYCHUE U3JI0XKEHBI TI0 cChUIKe https://quap.ru/it/system/iso

3 OdunumanbHbli caiT 00pa3zoBaTeNIbHOM Opranu3anuu B ceti « MHTepHe™

(https://quap.ru/), pazpabotan cotpyauukamu ['YAIT (BBeeH B dKCILTyaTaIUIO
[Mpukazom ['VAIT ot 23.03.2023 Ne 05-145/23)

4 Microsoft Office 2019 (norosop I'Y AIL, uHboOpManus o JUIEH3UH NPEICTABICHA 110
ccbuike https://guap.ru/it/system/iso/po)

8.2. IlepeucHb MH()OPMAIMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabmmuie 11.

Tabauna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

‘ Ne i/ ‘ HaumeHnoBanue
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https://pro.guap.ru/
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po

1 Hayunas snexkrponnas oudauoreka «eLIBRARY» (https://elibrary.ru/), noctym uepe3
TUUHBIA KabuneT yutarens oudanorexu ['Y All, a Taxke no IP -agpecam ['YAIIT

2 3BC «Jlanby» (https://e.lanbook.com/), nocTyn yepe3 TUUHBINA KAOMHET YUTATEIIS
oubmmotexu ['YAIL a Taxxe no IP -agpecam 'Y AII

3 BBC Znanium (https://znanium.ru/), gocTyn yepe3 TUUHBIA KAOMHET YUTATEIIS
ouommorexu ['Y Al a Taxxe no IP -agpecam 'Y AII

4 Accommanust BUD, Axagemust BUD. https://rawi.ru/academy/
JloCTynHO aBTOPU3UPOBAHHBIM I10Jb30BATEISAM

5 bubimoteka 3JIeKTPOHHOT 0 JXypHasia « DHEpPreTHKa U MPOMBIIIJICHHOCTh Poccuuy.
https://www.eprussia.ru/lib/ JlocTyrmHO aBTOPHU3UPOBAHHBIM MOJIH30BATEIISIM

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHUYECKON 06a3bl

Ne HanmMmeHoBaHUE COCTaBHOM yacTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (pu HEOOXOMMOCTH)
1 | JIabopaTopusi KOMIBIOTEPHOT'O MOJICTUPOBAHUSI: 31-04 (yn. bosbras

— CHeUUaTU3UPOBaHHAS MEOECIb; Mopckast, 1.67, murt. A)

— TEXHMYECKHE CpelncTBa  OOydeHHMs, CiayXKamue  JUIs
npenacraBieHuss yueOHoi wundopmanuu; [I9BM - Jlucreit
unTepakTuBHbId HTC- 1 m.

JlaboparopHnoe ob6opynoBanue: [I9BM — «Mecto pabouee
aBTOMATHU3UPOBaHHOE» — 18 mIT.

ObecrieyeH TOCTYH B JIEKTPOHHYIO HH(GOPMAIMOHHO-
oOpazoBarenbhyto cpeny ['Y All o nokanbHOM
BBIUHCIUTENBHOM ceTu miu Touke goctyna WiFi.

2 | Kommbrotepsl ¢ ycraHoBIeHHBIM Ha HUX 110 u3 tabmmmst 10 31-04 (yn. Bonpias
Mopckas, 1.67, mut. A)

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CocTaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcsl 10 JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTecTalluu

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB
3auer Cnucok BONpocoB;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIH 00y4arolMMHCcs MPUMEHseTCsl S-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJIYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHUUN

Or1eHKa KOMITETEHITUH

XapakTepucTuka chopMHUPOBAHHBIX KOMIIETEHIIUH

5-0ayuIpHAas mIKaIa
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https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/

Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

«OTIIMYHO»
(GauTCHO»

OO0yuaromuiics:

— r1y0OOKO M BCECTOPOHHE YCBOUJI MPOTPAMMHBIN MaTepHra,

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,

— ONMpasiCh Ha 3HAHHWS OCHOBHOW W JIOMOJIHUTEIBHOW JIUTEPATYPHI,
TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IOJIOKCHHS C MPAKTHYCCKOU
NeSTEILHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE HM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHUS;

— CBOOOJIHO BJIaJICET CHCTEMOM CITeIIMaTM3UPOBAHHBIX TTOHITHH.

— nipaBWIIbHO BBIMOIHMI OT 90% 10 100% TecTOBBIX 3aMaHuii .

«XOpOoLIO»
(GavTCHO»

OOyuarommiics:

— TBEPAO YCBOWJ IMPOrPAMMHBIN MaTepuall, TPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, ONMMPasCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOGHHBIE 3HAHHUS C MPAKTUYECKOW JeATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIEHHMS;

— BJIAJICET CUCTEMOM CIEeIMAIU3UPOBAHHBIX TTOHITHIA.

— nMpaBWJIBbHO BeIMOJHUA OT 70% 10 89% TeCcTOBBIX 3aaHuil .

«YHAOBJICTBOPUTCIIEHO»
<Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IMPOrpaMMHBIN MaTepual,
M0 CYILIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,

— JIONYCKAeT HEeCYIICCTBEHHBIE OMOKHA U HETOYHOCTH;

— UCTIBITBIBAET 3aTPYIHEHHS B MPAKTUYECKOM MPUMEHEHUH 3HAHHMA
HaIpaBJICHUS,

— c1ab0 apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— 3aTpyAHSETCS B OPMYIMPOBAHUU BBIBOJOB U 0000IIEHUN;

— YaCTHYHO BJIAJICET CUCTEMOM CIIeIIMATM3UPOBAHHBIX MTOHITHH.

— MPaBHJIBHO BRINOJHUA OT 51% 10 69% TecTOBBIX 3aaHuil .

«HCYHAOBJICTBOPUTCIILHO»
«HE 3a4TCHO»

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
Marepuana;

— JIOTyCKaeT  CYNIECTBEHHblE  OIIMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH PobIeM B KOHKPETHOM HalpaBlIeHUH;

— HCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IIPUMEHEHNUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,;

— He (OpMYJIMPYET BBIBOAOB M 0000IICHUH.

— NPaBUJILHO BBINOJIHUI MeHee 51% TecTOBbIX 3aaHuil .

10.3. TunoBble KOHTPOJILHBIE 33/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne /1t

Kon

Ilepeuens BONpOCOB (3a1a4) AJIs DK3aMEHA
P P (san1a11) 1 WHJMKATOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompocsr q1st 3adera B Tabmuie 16.
Tabmuna 16 — Bonpocs! 1 3adeTa
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Ne /i1

[Nepevens BOPOCOB TS 3a4eTa

Kon
WHIMKATOpa

OHpe,I[eJ'II/ITe OCHOBHBIC KOMITIOHCHTBI COBpCMCHHOﬁ SHCKTpOBHCpFCTHHCCKOﬁ
CHUCTEMbBI: UICTOYHHUKHU I'€HCpAllH, TUHUHA DJICKTPOIICpEaaun, rMoJCTaHIINH,
PacupeaAcCIUTCIIbHBIC CCTU U HOTpC6HTeJ'IefI. IloscHuTe Ha3HAYCHUE Kaxaoro
KOMIIOHCHTA.

IIpoananu3upyiTe 3aBUCUMOCTb MEXAY HAIIPSHKEHUEM, TOKOM,
CONPOTUBJIICHUEM U MOLIHOCTHIO Ha MPUMEPE MNPOCTOrO yUaCTKa
pacrpeaeauTeIbHON CETH.

OO0BsICHUTE, KaK U3MCHEHHUE CONIPOTUBIICHUS HATPY3KH BIIUSCT HA TOK,
MOTPeOIIEMYIO0 MOIITHOCTD U MajieHIe HANPSDKEHUS B pacpeeTuTeIbHON
JTUHAM.

HpoaHaﬂmeyﬁTe, KaK YBCIIMYCHUC HArpy3Ku HOTp66I/ITCJ'I$1 BJIMACT HA PEIKUM
pa6OTI>I paCHpCI{CJ’IHTeJ’ILHOﬁ CCTU U BO3MOIKHBIC IIOTCPU IJICKTPOIHCPTHH.

OO0BscHUTE, TOYEMy TIPH ITEpeIade AIEKTPOIHEPTHH BOZHUKAIOT MTOTEPH B
TUHUSIX, ¥ YKQKATE, OT KAaKUX IMapaMeTpOB OHH 3aBHUCHT.

HpoaHa.anpyﬁTe BJIMSHUC pacnpe,ueneHHoﬁ TeHepaly Ha MapaMCTpPhI
y4dacTKa CE€TU: TOK, MOIIHOCTb, MMaJACHUC HAIIPAKCHUA U HAIPy3KYy OCHOBHOT'O
HNCTOYHHKA ITUTAHHUA.

CpaBHHUTE LEHTPATM30BAHHYIO U paclpeeCHHYIO CTPYKTYpY
AJIEKTPOCHA0KEHUSI [0 XapaKTepy reHepalny, YIPaBICHHIO TOTOKaMH
MOIIHOCTH M YCTOMYMBOCTH K OTKa3aM.

OO0BscHUTE, KaK TTapaMeTPhI COTHEYHOU MIIM BETPOBOM reHEepallii MOTYT
BJIMATH HA PEXKHUM paOOTHl MUKPOCETH.

[Ipoananu3upyiiTe 3aBUCUMOCTEH MEXIY YPOBHEM T'€HEPAIIUU PACTIPEICICHHOTO
WCTOYHHKA ¥ 00EMOM MOITHOCTH, TOTPEOIIAEMO N3 OCHOBHOU CETH.

10

OO0BscHUTE, KaK HAKOIIUTENh YHEPTHH BIHET HA OajJaHC MOITHOCTH B
pacrpeneneHHON SHePrOCUCTEME TIPU U3MEHEHUH HArpy3KU WM TeHEpaIliu.

11

IIpoananu3upyiTe 3aBUCUMOCTD MEXY TEMIIEPATYPOH OKPYXkKAIOLIEH Cpeibl U
JIEKTPUYECKOHN Harpy3Kkoil morpedurenell Ha npuMepe 3aJadu
MIPOrHO3MPOBAHUS Harpy3KH.

12

Omnpenenute, KakKue apaMeTpbl pactpeielIeHHOW SHEPrOCUCTEMbI HEOO0X0AUMO
KOHTPOJIMPOBATH TS OIEHKH €€ TEKYIIETO COCTOSHUS,

13

O6’L$ICHI/IT6, KaK U3MCHCHHC HAIIPSKCHUS B Y3JIC CCTU MOXKET OBITH CBS3AHO C
HU3MCHCHUCM HAI'PY3KH, COIIPOTUBJICHUS JIMHUN U PCKHUMA I'CHCPALIUU.

14

[Mpoananu3upyiTe BIHSHUE IEPEMEHHOTO XapaKTepa BO30OHOBIISIEMBIX
VMCTOYHHUKOB SHEPTUH Ha TapaMETPhl paclpeieIeHHOHN 3JIeKTPO3HEPTeTHIECKOM
CUCTEMBI.

15

ITo 3agaHHOMY ONMCAHHMIO MHUKPOCETH ONPEAEIUTE OCHOBHBIE CBSA3U MEXKAY €€
KOMIIOHEHTaMH: UCTOUHUKAMH IMUTaHUs, Harpy3KaMHy, HAKOIIUTEJIEM SHEPTUU U
CHCTEMOH YIIPaBJICHHUSL.

I1K-1.3.1

16

Onpez[eJmTe TEKYHICC COCTOAHUC SJICKTPOIHEPIrETUICCKOTO peKUMa 110
3aIaHHBbIM 3HAUYCHHAM HAIIPsAXKCHUA, TOKA, MOIITHOCTH 1 HAarpys3KHu. Vkaxure
BO3MOXHBIC ITPU3HAKHW HOPMAJIBHOTO U IEPETPYKEHHOI'O peKHUMaA.

17

OI_ICHI/ITG, KaK U3BMCHUTCA 3J'IeKTp03HCpFCTI/I"ICCKI/Iﬁ PEXKUM y4aCTKa CCTHU IIpU
YBCINYCHUU HOTpe6J'I$[CMOI71 MOIITHOCTH HArpy3KH.

18

OHeHI/ITe BJIMAHUEC MOAKIOYCHUA pacCIpCaCJICHHOI0O ICTOYHUKA 'CHEPpAI[UN Ha
TeKyHII/Iﬁ pPEeXUM pa6OTBI CCTU U HArpy3Ky OCHOBHOI'O MCTOYHUKA ITUTAHHA.

IIK-1.V.1

19

Ilo 3aJaHHbIM JJAHHBIM O HAarpy3Ke 3a HCCKOJIbKO 9aCOB ONPCACINTE NICPUOI
MAaKCHUMAJIbHOI'O HOTpe6J'ICHI/I$I 1 BO3MOKHBIC IPUYHUHBI €0 BOSHUKHOBCHU.

IIK-1.V.1
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Ne i/ Ilepedenn BOpOCOB JiJis 3a4eTa Kon
HWHAUKATOpa

20 OOBsICHUTE, KAKUE TAHHBIE HEOOXOIUMBI JJII TPOTHO3UPOBAHUS
AIEKTPOIHEPTETHICCKOTO PEIKUMA PACTIPEIACIICHHON CUCTEMBI Ha OJIMKaANTITIIT
Nepuo]] BpEMEHH.

21 OrneHuTe MPOTHO3UPYEMBIH PEKUM MUKPOCETH TIPH CHIDKEHHH BBIPAOOTKU
COJIHEYHO! reHepaluy ¥ OTHOBPEMEHHOM POCTE HArpy3KH NMOTPeOUTEIEH.

22 [IpoananusupyiTe, Kak HAKOIUTEIh YHEPTUU MOXKET UCIIOIb30BATHCS AJIS
NoJ/IepKaHHs PEXKUMa SHEPTOCUCTEMBI IIPH KPATKOBPEMEHHOM JEPHUIINTE
reHepaLuny.

23 OneHunTe, KaKue U3MEHEHHS PEXKHMa MOTYT BO3HUKHYTb IIPH PE3KOM
YBEJIUYEHUH NOTPEOICHHS IIEKTPOIHEPI U TPYIIION TOTpeOUTEICH.

24 OO0BscHHTE, KaK MPOTHO3 HATPY3KH MOXKET UCTIONB30BATHCS IS TUIAHUPOBAHUS
paboThI pacnpeAeTIeHHON TeHepallii U HAKOTIUTEINEH SHEpTUH.

25 Ilo 3amanHOMY TpaduiKy N3MEHEHUS HarPy3KH OTPEAETNTE YIaCTKH, Te
BO3MOKHO BO3HHKHOBEHUE MEPerpy3KH Wik Hed(h(HEeKTUBHOTO peknMa padoThI
CeTH.

26 OrneHuTe BIUSIHUE MTOTOTHBIX (PaKTOPOB Ha MPOTHO3UPYEMBIH PEIKUM
9HEPTrOCHUCTEMBI IPU HATTMYUK COJTHEYHOMN WM BETPOBOI reHEepaLuH.

27 OO0BpscHHTE, KaK JaHHBIC HHTEIUIEKTYaJIbHbIX CUETYUKOB U TATYUKOB MOTYT
WCIIOJIB30BaThCS M1l OIICHKU TEKYIIEro pekuMa pacipeaescHHO
SHEPrOCUCTEMEI.

28 [Ipoananusupyiite, Kakue OMMMOKA MOTYT BO3HUKHYTH IIPH ITPOTHO3UPOBAHUHU
PEeKuMa YHEPrOCUCTEMBI, €CTIH HE YUUTBHIBATh TEMIIEPATYPY, A€Hb HEACTH HWIN
XapakTep MoTpeOIeHUs.

29 OneHuTe posib METOI0B MAIIMHHOTO O0YYEHUSI ITPH MPOTHO3UPOBAHUN
Harpy3KH U COCTOSIHUS paclipeesIeHHON SHEPTOCUCTEMBI.

30 ITo 3agaHHOMY ONMCAHMIO CUTYyallud B MUKPOCETH MPeUIOKUTe 00I11ee pereHne
JUTSL TIOJIJIEPKAHUST YCTOHYMBOTO PEeXKMMa: M3MEHEHHE TeHEepaIH,
MCIIOJIb30BaHNE HAKOIUTEIS WIN CHUKEHUE HATPY3KH.

31 [Ipoananusupyiite CyTOUHBIN TpauK MEKTPHUECKON HATPY3KH OTpeOuTeNeit [1K-4.3.1
W ONpeIeInTe MIEPHOIbl MUHUMAJILHOTO, CPETHETO U MaKCUMAITbHOTO
NMoTpeOIeHMS.

32 ITo 3aganHOMY rpaduKy Harpy3Ku ONpeAeInTe MUKOBBIE Yachl OTPEOICHUS U
00BSICHUTE BO3MOKHBIE IPUUNHBI ITOSBICHUS [TUKOB.

33 OOBsicHHTE, KaK BpeMsl CyTOK BIIHSCT Ha TIOTPEOJICHUE AIEKTPHUECKON dSHEPTHU
Pa3IMYHBIMU TPYIIIAMH MOTPEOUTETICH.

34 IIpoananu3upyiTe BIMSAHUE JHS HENENU Ha HIIEKTPUUECKYIO HArpy3Ky
notpebuTeneil Ha npuMepe padoYNX U BBIXOJHBIX JHEH.

35 O0pscHUTE, TOYEMY TEMIIEpATypa OKPY KaIOIIeH CPEIbl MOKET ObITh BaKHBIM
(bakTopoM, BIHSIONIMM Ha IOTPEOICHHE IIEKTPUIECKON SHEPTHH.

36 [o 3agaHHBIM JaHHBIM O TEMIIEpAType U Harpy3Ke onpeaeanTe, HabIoaaeTCs
JIM 32aBUCUMOCTD MEKIY HUMH, U ONHUILIUTE XapaKTep 3TOH 3aBUCUMOCTH.

37 [Ipoananmsupyiite rpaduk 3aBUCUMOCTH AJIEKTPHUUECKON Harpy3KH OT I1K-4.3.1

TEMIIEPaTyphl U YKKUTE, B KAKUX JMala3oHaxX Harpyska Bo3pacTaeT Hambosee
3aMETHO.
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Ne i/ Ilepedenn BOpOCOB JiJis 3a4eTa Kon
HWHJUKATOpa

38 Onpenenure OCHOBHBIE (PAKTOPHI, BIUsIOMIKE HA GOopMy rpaduka
ANIEKTPUYECKON Harpy3Ku: OBITOBOE IMOTPEOICHUE, IPON3BOACTBEHHAS
AKTUBHOCTb, KIIMMaTHYECKHUE YCIOBUS U PEKHUM JIHS.

39 CpaBauTte rpadMKy 31eKTPUIECKON HATPY3KH AJIsl IBYX TPYII NOTpeOUTeNeH u
YKa)KUTE BO3MOXHbIEC IPUUIMHBI PA3IMUUN MEXIY HUMHU.

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

41 O0BscHUTE, KaK MPOTHO3MPOBaHKE TPadhUKOB HATPY3KH IOMOTAET MOBBICUTH
HaJeKHOCTh U 3((HEKTHBHOCTH PaOOTHI pacipeaeIcHHON YHEPTOCHCTEMBI.

42 [Tpoananu3upyiTe, KaK MOAKIOUYEHUE BO30OHOBISIEMOTO UCTOUHUKA SHEPTUN
MOYKET U3MEHHTH rpaduK NOTPeOICHHS MOIIIHOCTH U3 OCHOBHOM CETH.

43 Io 3amaHHBIM UCTOPHYECKUM TaHHBIM HATrPY3KH OIPEIEIIUTE TCHICHITHIO
M3MEHEHHS TIOTPEOJICHUS U CACIIalTe TPOCTOM MPOTHO3 Ha CIICAYIONTNI TIEPHOI.

44 OO0BbsicHHUTE, KAK METOABI IMHEHHOHN perpeccuy MOTYT IPUMEHSTHCS IS
aHaJ3a 1 MPOTHO3UPOBAHHUS TPaPHUKOB IJIEKTPHUECKIX HATPY30K.

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

[lepedyeHp Tem AJisi BBITOJTHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOM PabOTHI TPEICTaBICHBI
B Ta0auie 17.
Tabmuua 17 — IlepeueHp TeM /sl BRIIOJIHEHUSI KYPCOBOTO MPOEKTa / KypCOBOM paboThI

No 11/ [IpumepHBIii nepeueHb TeM /ISl BBITOJHEHUS! KyPCOBOTO ITPOEKTa/ KypCOBOH
j paboThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompocel 1 mpoOBeNEHHS MPOMEXYTOYHOM arTecTalMd B BHJE TECTUPOBAHUSA
IpeJICTaBICHBI B Ta0wmie 18.
Tabnuua 18 — IIpumepHbIii iepeueHb BOIPOCOB JJIsi TECTOB

Kon

Ne n/mt [IpumepHBIi IEpedeHb BOIPOCOB AJISI TECTOB
WHAMKATOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM OOHO20 BEPHO20 OMEEMA
U3 uemvipex npeonoNCeHHbIX U 000CHO8aNHUEM 8b1OOPA

WNuctpykuus: [Ipounraiite TeKCT, BRIOCPUTE MPABUIIBHBINA OTBET U 3AIMIIUTE APTYMEHTHI,
000CHOBEIBarOMIME BEIOOp OTBETA

1 Kakue u3 cinenyronmx 3aj1a4 HanOoJsee XapaKTEePHBbI JJIsl paclipe/ielIeHHbIX [IK-1.3.1
MHTEIICKTYaIbHBIX JHEPrOCUCTEM?
a) MOHUTOPHHT COCTOSHUS 00OPY/IOBaHUS
b) YnpasneHue 3HepronorpedieHueM
¢) YnpaBiieHHe yMHBIM JJOMOM
d) Ananm3 OONBIIMX TAHHBIX

2 Kakoit Habop gaHHBIX HarbOoaee HEOOXOAUM JUISl OLICHKH TEKYIIETO IIK-1.¥.1
DJIEKTPOIHEPTETHYECKOTO PEXMMA paCIIpEaeICHHON ceTn?

a) Hampspbkenue, TOK, aKTUBHAS U peaKTHBHAs MOIITHOCTh, [TapaMeTPhbl
Harpy3ku

b) Toapko uncio nmorpeduTenen
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¢) TonbKO THIT KOpPITyCa U3MEPUTEIHLHOTO YCTPOUCTBA
d) Toapko roja BeITycKa 000pYA0BaHHUS

Kakue Mepbl 0€30IMacCHOCTH HEOOXOAMMO VUUTHIBATE IIPU pa3padoTKe
pacIpeeICHHBIX HHTEUIEKTYAIbHBIX YJHEPTOCUCTEM?

a) AyreHTuduKanus moas3oBaTenei

b) 3amuTa ot KHOEpaTak

¢) llIudporanue qaHHBIX

d) Bce BhImenepeuncicHHOS

[1K-4.3.1

2 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C 8bIOOPOM HECKOJLKUX BAPUAHTNOE OMBemd

us I’lpeaﬂOcheHHbl.x Uu paseepHymsim obocnosanuem 6bl60pa

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

Kakue u3 creayromux 3a1a4 Han0osee XapakKTepHbI A1 00ecIeUeHus
OTKa30YCTOMYHMBOCTH B PACHPEAEIICHHBIX HHTEIIEKTYAIbLHEBIX
JHEprocucremax?

a) MOHHUTOPHHT COCTOSHUS 000PYIOBAHUS

b) Ympasnenne yMHBIM qOMOM

¢) MOHUTOPHHT SHEPrONOTPEOICHUS

d) AHamm3 OOJBITUX JAHHBIX

[IK-1.3.1

Kakue nannble 1enecooOpa3Ho HCHONb30BaTh JUIsl IPOTHO3UPOBAHHUS
AJIEKTPOIHEPTETUYECKOT0 PEKMMA MUKPOCETH?

a) Uctopuyeckue 3HaYCHUS HATPY3KU

b) Temneparypa u apyrue moroHbie GakTopbi

) OxumaeMasi BBIpaOOTKA BO30OHOBISEMBIX UCTOUHUKOB SHEPTUU
d) ITBeToBoe odopmiieHHEe 060PYT0BAHHUS

[IK-1.V.1

Kakue 3 clie qyronmmx TEXHOJIOTHN NCIOIB3YIOTCS Ul 00ecIeYeHus
MacIITaOMPYEMOCTH B PACIPENEIEHHBIX MHTEIEKTYAIILHBIX DHEPIOCUCTEMAX ?

a) O0ayHbIe BHIYUCIICHUS
b) UnTeprer Bemeit (IoT)
¢) Jatunkn

d) MammuHOe 00yueHue

IIK-4.3.1

3 mun. 3aoanue 3AKpblMoco muna Ha yCMAaHoeleHue coomeemcmeust

WNuctpykuus: [IpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K Kax a0l Mo3uLUK, JTaHHOU B
JIEBOM CTOJI0IIE, TOJIOEPUTE COOTBETCTBYIOLIYIO MO3UIHIO B IIPABOM CTOJIOIE

ConocTaBbTe METOAbI XpPAaHCHUA SHCPIUH K ITPCIOKCHHBIM KaTCTrOPHUAM.

1) Kparkocpounsie a) barapeun

b) ['uupoakkyMyJIUpyroIIre
CTaHIUH

c) Cxatblil BO3ayXx

d) TertoBbIe HAKOTIUTENH

2) lonrocpoyHsie ¢) BonopoiHeie TOIIIMBHBIE
DJIEMCHTHI

) DnexkTpoxumuueckue
KOHIEHCATOPBI

g) MexaHnueckue HaKOIUTENN

h) Xumuyeckne HAKOIUTENN

[IK-1.3.1

ConocraBbTe OpHU3HaAKH PEXKXKHUMA SHEPTOCUCTEMBI C IPEAJTIOKCHHBIMHA
KaTeropusMu.

1) Texymrmii a) TexyIve 3HaUEHNS HAPSKEHS
3JIEKTPOIHEPTETUYECKHUIN PEKUM W TOKa

b) daktuueckas akTuBHas
MOIITHOCTh HArpPy3KH

¢) IIporuo3 Temmeparypsl BO3Iyxa

[K-1.V.1
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Ha CJEeIYIOUIMN Iepuo

d) TIporuo3 BEIpabOTKH COJTHETHOM
DJIEKTPOCTAHIINH

2) [IporHo3upyemblii
3JIEKTPOIHEPIETUUECKUI PEKUM

e) Texymuii ypoBeHb 3apsiia
HAKOMUTEIS SHEPTHH

f) Oxumaemblii rpaduk Harpy3Ku Ha
OnrKanIITie 9achl

g) Texyiuue 3Ha4YCHHS IEPETOKOB
MOIIIHOCTH

h) IIporuos u3MeHeHHs COCTaBa
paboTaIMNUX UCTOYHUKOB
reHepanum

9 ConocTaBbT€E THIIBI CETEHN K MPEIOKEHHBIM KATETOPUSIM. T1IK-4.3.1
1) YMHBIE ceTn a) CeTu c ABYXCTOPOHHEH CBSI3bIO
b) Ceru ¢ omHOHaMpaBIeHHON
CBSI3BIO
¢) Cetu ¢ uHTErpanyei
BO300HOBIISIEMEIX HCTOYHHKOB
d) Ceru 6e3 uHTETpaIHK
BO300HOBJISIEMBIX HCTOYHUKOB
2) TpaguHOHHBIE CETH e) CeTu ¢ aBTOMaTHYECKUM
yIIpaBICHUEM
f) Cetu ¢ py4HBIM yIIpaBJICHHEM
g) Cetr ¢ MOHUTOPHHTOM B
peaIbHOM BPEMEHHU
h) Cetu 6e3 MoHUTOpUHTA B
peaIbHOM BpeMEHHU
4 mun. 3adanue 3aKpbIMo20 MUNA HA YCMAHOBLEHUE NOCAEO08AMENbHOCTNU
WNHucrpykuust: IIpounTtaiiTe TEKCT U YCTAHOBUTE IOCIIEN0BATEIbHOCTD.
3anummTe COOTBETCTBYIONUIYIO MOCIIEAOBATENILHOCTh OYKB CIIeBa HAIIPABO
10 CocTaBbTe IPAaBUILHYIO MTOCIEN0BATEILHOCTE DTAOB YIIPABJICHUS T1K-1.3.1
DHEPronoTPEOICHUEM:
a) OnTumu3anys noTpeOICHHS
b) C6op naHHBIX
¢) Buenpenne perienmii
d) Ananu3 TaHHBIX
11 CocTaBbTe IPAaBUILHYIO ITOCIEI0BATEILHOCTE OIIEHKH IPOTHO3UPYEMOTO TIK-1.V.1
pEKUMa MUKPOCETH:
a) AHaJHM3 BO3MOXKHBIX OTKIIOHEHUN U PUCKA TEPETPY3KU
b) Coop MCXOAHBIX TAHHBIX O TEKYIIEM PEKUME
¢) ®opMupoBaHUE MPOTHO3A HATPY3KU U T€HEPAITUT
d) OnpenenieHre BO3MOXKHBIX YIPABJISIONIUX JICHCTBUI
12 CocTaBbTe NPaBUIBHYIO MOCIEA0BATEILHOCTD IATOB CO3IaHUs T1IK-4.3.1

pacnupeieIeHHOH SHEPrOCUCTEMBI:
a) Onenka norpedHOCTEN
b) Ycranoska obopymoBanust
) Paspaborka mpoekra

d) TecTrpoBaHue U BBOJ B IKCILTYaTAIHMIO

5 mun. 3a0anue omxpwvimoco muna ¢ paseepHymviM 0meemom

Wuctpyknus: [IpounTaiite TEKCT U 3alUIIATE Pa3BePHYTHI 00OOCHOBAHHBINM OTBET

HJIM HAMMIIUTC MPOIMYIICHHOC CJI0BO/CIIOBOCOYETAHHE
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13 Kakue npenmyiecTsa U BBI30OBBI CBA3aHbBI C HHTErpanueld yMHBIX cueTyukoB B | ITK-1.3.1
DHEPrOCUCTEMY?

14 Kakue neiictBrst HEOOXOAMMO BBIIOIHNTE JUISL OLIEHKH TEKYIIETO U TIK-1.V.1
IIPOTHO3UPYEMOI0 JIEKTPOIHEPIETUYECKOr0 PEKUMA MUKPOCETH?

15 Kaxkue dakropsl ciieyeT YUUTEIBATh OPU BEIOOPE CUCTEMBI XpaHEHUS T1K-4.3.1
sHepruun?

IIpumeuanue:

1%t tun. 3amanme KOMOWHHPOBAHHOTO THIIA C BBEIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIpEX
MPETIOKEHHBIX M OOOCHOBAaHMEM BBIOOpA CUHTACTCSA BEPHBIM, €CIIM TPABWIBHO yKasaHa Iudpa u
NPUBEJICHBI KOHKPETHBIC apTYMEHTBI, HCTIONIB3yEMBIC ITPU BEIOOpPE OTBETA.

[TomHOE COBITaieHNe ¢ BEPHBIM OTBETOM — 1 Oa.

HesepHsrif oTBeT mwitH ero orcyTcTBre — 0 0ayIoB.

2-ii Tun. 3amaHue KOMOMHUPOBAHHOTO TUIIA C BHIOOPOM HECKOJIBKHUX BapUAHTOB OTBETA M3 MPEJIOKEHHBIX
M Pa3BEpPHYTHIM OOOCHOBaHMEM BHIOOpPAa CYHMTAETCS BEPHBIM, €CIHM TNPAaBHJIBHO YKazaHbl LU(PBHI U
NPUBEJICHBI KOHKPETHBIE apTYMEHTBI, CTIOJIb3yeMbIe ITPU BHIOOPE OTBETOB.

ITonHOE coBIafieHue ¢ BEpHBIM OTBETOM — 1 Oami.

Ecnu nomymieHsl omMOKY UM OTBET OTCYTCTBYeT — 0 OasuioB.

3-i1 Tun. 3amaHWe 3aKpHITOTO THIA HAa YCTAHOBIEGHHE COOTBETCTBUSI CUUTACTCA BEPHBIM, €CIH
YCTaHOBIICHBI BCE COOTBETCTBHUS (IIO3UIMN U3 OJHOTO CTOJIOIA BEPHO COMOCTABIICHBI C MO3UIUSIMU APYTOTO
CTOJIONA).

[TonHoE coBnaneHne ¢ BEPHBIM OTBETOM — | Oam.

HesepHsiii oTBeT uiu ero orcytcrue — 0 6asos.

4-it Tun. 3amaHuWe 3aKPHITOrO THIA HA YCTAHOBIICHHE IOCIICIOBATCIBHOCTH CUMTACTCS BEPHBIM, CCIIH
NPaBWIbHO yKa3aHa BCsl MOCIIEI0BATEIBHOCTD LUPP.

[TonHoe coBmajzieHre ¢ BEPHBIM OTBETOM — 1 Gas.

Ecmu momyiieHsb! OIMMOKH HITH OTBET OTCYTCTBYeT — 0 Oayuios.

5-i1 Trm. 3a/:[aH1/Ie OTKPBITOr'O TUIIA C PA3BCPHYTHIM OTBETOM CHHUTACTCS BCPHBIM, €CJIM OTBET COBIIAAACT C
9TAJIOHHBIM IO COACPIKAHUIO U ITOJTHOTEC.

HpaBI/IHBHLII\/'I OTBCT 3a 3aJaHUC OLICHUBACTCA B 3 Oamia.

Ecnu nonymiena ogHa omuOKka\HETOYHOCTH\OTBET PABUIIbHBIN, HO HE MOJHBINA — 1 0.

Ecnu nomymuieno 6osee 1 omrOKku\oTBET HEMTPABUIILHBIH\OTBET OTCYTCTBYET — O OaiIoB

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOy4YarolMXCs 3a04HOH (OPMBI

oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX dTanmbl (HOPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKaJbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpYOmUX MOPSIAOK U IHpOLEAypy
IPOBE/IEHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11. Meroauueckue yKkazaHus JUIsi 00y4aroIMXCsl 10 OCBOCHUIO AUCIUTITUHBI

11.1. Metonuueckue yka3zaHus [ OOYyYarOImIMXCS 110 OCBOGHMIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOoKoe M sCHOE H3JIOKEeHHe ydeOHoro marepuana. HasHaueHune cOBpEMEHHOH JeKIUU B
pamMKax JUCIHHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 1O TEME, a B OCBOCHUU
(dyHIaMEHTaJbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOrO IIO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHs BBIIOIHSAET METOI0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
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KOHKpPETHOW 00JacTH 3HaHWS, e€ MpOoOJeMBbl, JaeT IEeNbHOE MPEJCTABIICHUE O TUCIUILINHE,
MOKa3bIBACT B3aMMOCBS3b C IPYTHMHU JUCITUTUTHHAMHU.

[TnanupyeMble Pe3yJIbTaThl IPH OCBOEHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepraa;

— TIOJyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OINPEACIIACTCS IEeJICBOM YCTAHOBKOM K KaXKI0M KOHKPETHOM TEME;

—  TIOJIyYEHHE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEeIICM;

— pa3BuTHE MNPO(PEeCCHOHATBHO-IEIOBBIX  KAa4yecTB, JIIOOBH K  NPEAMETy |
CaMOCTOSTEIILHOTO TBOPUYECKOTO MBIIIICHUS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITEIILHON paOoThI,

— T[OJIyYeHHE 3HAHUH O COBPEMEHHOM YpPOBHE pa3BUTHSI HAYKH W TEXHUKA U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMIKAKMIINE TOBI;

— HAY4YUThCS METOIMYECKH 00padaThiBaTh MaTepHall (BBIACIATH TIJIABHBIC MBICIH U
MOJIOXKCHHSI, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3IUYHBIX
(bopMyITUPOBKax);

—  TOJy4YeHHUE TOYHOI'O MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JICKIIMOHHBIA  MaTepuad MOXKET COINPOBOXKIATHCS JIEMOHCTpAIlMEH  CIIalIoB |
UCIIOIB30BAHUEM DA3aTOYHOI0 MaTepuajia IpH IMPOBEICHHUM KOPOTKHX JTHCKYCCHH 00
OCOOCHHOCTSX MPUMEHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CrpyKTypa IpeocTaBIeHus JIEKIIMOHHOT0 MaTEpHaIa:

CTpyKTypa HpeaoCTaBICHHUS JICKIMOHHOTO MaTepualia MPOU3BOJUTCS COIVIACHO TeMaM
pa3zenoB TUCHUIUIMHBL, IPEACTABICHHBIM B TabuIie 4.

11.2. Meroauueckue yKa3aHus ajsi 00yJaronuxcs M0 y4acTHIO B CEMUHApax.
Yuebnvim nnanom ne npedycmompeno

11.3. MeToau4eckue yka3zaHUs JUIsi OOyYalOIMIUXCS IO TPOXOXKICHUIO TPAKTHUYECKUX
3aHSATHUM.

[IpakTuueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHu3anuu y4eOHOTO
mpolecca, 3aKII0Yaroniasics B BHIIOTHEHUN 00yYalOIIMMUCS 10 PYKOBOACTBOM IperofaBaTens
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C 1ETbI0 YCBOCHUS HAYYHO-TCOPETUYECKUX OCHOB YUEOHOMU
JTUCITUILIMHBL, TPHOOPETEHUS] YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH JeATeIHbHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS ISl 00YUYAIOIIEroCs SBJISIETCS MPUBUTHE O00YUYarOIIMMCS
YMEHUI 1 HaBBIKOB NMPAKTUUECKOW EATEIbHOCTH M0 U3y4YaeMOM AUCIUIUINHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH O00YUYaIOIIUMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKkperuieHue, yriayOJeHue, pacllMpeHue M JeTau3alus 3HAHUWA TpU PElIeHUU
KOHKPETHBIX 337124,

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHs] KOHKPETHOH yueOHOM
JIUCIUIUINHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYSHHBIX 3HAHUW s
BBITTOJTHEHHS 3aTaHUI;

— ofecrieueHre palMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIyalbHOU (Gopm
00y4eHwusl.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUECKUX 3aHATHM
Ilpakmuueckaa pavoma Nel «Moodenuposanue u anaiuz 0a3060i pacnpeoeiennoi
IHEP2OCUCHIEMbL)

[lenp: m3ydyeHHue OCHOBHBIX AJIEMEHTOB PACHpPEICNICHHBIX CHCTEM JJIEKTPOCHAOKEHUS U
MONly4eHHWE TMPAKTUYECKOTO OMbITa MOJEIUPOBAaHMS M aHaluW3a pabOThl CUCTEM C
WCIIOJTh30BaHuEM s3bika Python.
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3amayu:

1. Co3garp 6a30ByH0 MOJENL pPACIpeNeiICHHON 3HEProcucTembl. ONpeaenuTh MPOCTYIO
CHCTEMY, COCTOSIIYI0 M3 MCTOYHHUKA, HATPY3KH U pacCHpeAeTUTEIbHBIX JMHUH. Vcnonp3oBaTh
numpy i OIpeACIICHUA TaKUX MApaMETPOB CUCTEMbI, KaK HAIIPAKCHUEC, TOK, COIIPOTHUBJIICHUC U
MOIITHOCTb.

2. IlpousBecTu aHanM3 MOTOKAa Harpy3kd. PaccumTarh IMOTOK MOIIHOCTH Y€pe3 CUCTEMY
IIPU Pa3IMYHBIX pEeXUMax Harpy3ku. lIpoaHanu3upoBaTh IaJeHUE HANPSDKEHUS W TOK B
pacupenenuTeNbHbIX TUHUAX, UCIIOIb3Ys 3alaHHbIC IIaPAMETPHI.

3. IlocTtpouth BH3yanM3aiuio IWHAMUKH cUCTeMbl. VMcmons3ys matplotlib, mocTpouTs
rpaduKy, TMOKA3BIBAIOIINE 3aBUCHMOCTh MEXKIY DPA3IMYHBIMU IapamMeTpamMu, HampuMmep, Kak
U3MEHSCTCS TaJieHHE HANpsDKCHUS TMPH yBEIUYCHUH HArpy3KH. BBIIENNTh MOTEHIUMATBHBIC
TOYKH HECTAOMIILHOCTH WU HEI(D(PEKTUBHOCTH.

4. TlocTpouth Tpaduku Tpolecca BIUSHHS paclpeneseHHON reHepammu. [IpencraButh
UCTOYHUK pacIpe/eIeHHOW TeHepaluy, HampuMmep, HeOOJbIIYI0 COJIHEUHYIO OaTapero WU
BETpsiHyl0 TypOuHy. IIpoaHanu3upoBarh, Kak 3TO BIMAET Ha OOLIYI0 JUHAMHKY CUCTEMBI,

0COOEHHO B YacTH PEeryjinpoBaHus HAIIPSIZKCHUS U IICPETOKOB MOIITHOCTH.

5. CocTaBuTb OTUET C l'IOI[pO6HBIM aHaJIM30M.

\bltage Drop vs. Load Resistance
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PI/ICYHOK 1. rpa(bI/IK 3aBUCUMOCTH MMaACHUSA HANIPS)KCHUA OT COIIPOTUBJICHUA HAI'PY3KU
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Voltage Drop vs. Load Resistance with Solar Generation
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Pucynok 2. I'paduk 3aBUCUMOCTH MaZieHUs HANPSHKEHUS! OT CONPOTUBIICHHUS HATPY3KH TPU
UCIOJIb30BAaHUU COJIHEUHOM reHepanun
Ta6muma Ne20. Pe3ynbraTsl MOJETUPOBAHUS pacIIpeIeIEHHONW YHEPTOCUCTEMBI C MHTETPALUeH
MCTOYHHKA COJTHEYHON 3HEPrUH

ConpoTuBieHue MoiHOCTE 0O€3 Mo1HocTE ¢ ITanenue ITanenue
Harpysku (Om) COJIHEYHBIX MaHEIeH | CONHEUHBIMU HanpsDKeHus 0e3 HATIPSKEHUS C
nanesivu (BT) COJIHEYHBIX MaHeJeH | COJHEYHBIMU
(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

IHpaxkmuueckasa _paooma_Ne2. Ilpozno3uposanue cnpoca _HaA_ _HAZPDY3KY C_NOMOULbIO
MAUWIUHHO20 00VYEeHUS, RDUBCOCHHO20 K MOOEU JIUHECUHOIL pe2pecCull.

Henb: U3yunth QpyHaaMeHTaIbHbIE TOHATHS JIMHEHHOW pEerpeccuu U ee MpuMeHEeHue AJis
MPOTHO3UPOBAHUS CIIPOCA HA DJIIEKTPUYECKYI0 HArpy3Ky B 3aBUCHMOCTH OT pPa3IU4HbIX
HE3aBUCHUMBIX TIEPEMEHHBIX, TaKMX KakK TeMmIleparypa W JI€Hb HeAeId, OOy4YUTh MOJEIhb
MaIIMHHOTO OOy4YeHHs [UIsl TPOTHO3WPOBAaHMS OyIyIIero CIpoca Ha Harpy3ky Ha OCHOBE
HUCTOPUYECKHUX JTAHHBIX.

Bagaun:

1. Co3pgary cuHTEeTHYECKHII HAOOp MaHHBIX, MOJEIUPYIOUIMN HCTOPUYECKUN CIIpOC Ha
ANEKTPUYECKYI0 HArpy3Ky C y4eTOM TEMIIepaTypbl W JIHS HENENW B KayeCTBE KIIFOYEBBIX
($aKTOpOB BIUSHUS.

2. BemmonHuTh pa3BeqouHbld aHanu3 AaHHbIX (EDA) st BbISBICHHS TEHACHUUNA H
B3alMOCBS3€H B HAOOpe JaHHBIX.

3. Ucnonp3oBaTh OOyYEHHYIO MOJENb Ui MPOTHO3UPOBAHUS 3HAYCHHH HA TECTOBOM
Habope.

4. Peanu3oBaTh MOJEINb JTMHEWHOUN pEerpeccuu sl MPOTHO3UPOBAHUS CIIPOCa Ha HATPY3KY.

5. Ouennutp 3¢P(HEKTUBHOCTL MOJECIH C TOMOINBIO TaKWX TIOKa3aTeled, Kak CpemaHss
abcomrotHas ommbka (MAE) u cpennexBagparuynas ommoka (RMSE).

6. CocTaBUTH OTUET.
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Temperature vs. Historical Load Demand
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Pucynoxk 3. I'paduk cpeqaeld noTpeOGHOCTH B HArpy3Kax IO JHSM HeJeln
Actual vs. Predicted Load Demand

Predicted Load Demand (MW)

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

PI/ICYHOK 4. Fpa(l)I/IK (I)aKTI/I‘IeCKOFO " IPOTHO3UPYEMOT'O CITPOCAa HAa HAT'PY3KY
Residuals Plot

Residuals (MW)

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

Pucynok 5. I'paduk ocTaToO4HBIX 3HAYCHUI

Ilpakmuueckaa_paboma_Ne3. «llpoznozuposanue HaAzpy3Ku_6_IHEPZOCUCHEMAX _C
UCNO1b308aHUEM UCKYCCIMBEHHLIX HEUPOHHBIX Ceneil)
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[lens: NpPUMEHHWTH TEXHOJOTHUIO WHTEIUICKTYalbHbIX HelponHbix ceret (MHC) B
AIIEKTPOIHEPTETUYECKUX CHCTEMaX, pa3paboTaTh MOJIEIH 7Sl TPOTHO3UPOBAHHMSI IIEKTPHUIECKOM
Harpy3KH.

3ananue Ha 1abopaTopHyro paboTy:

Pa3paborats HelpoceTeBY0 MOJICIh I MPOTHO3UPOBAHUS SJICKTPUUECKON HATPY3KU HA
OCHOBE UCTOPHYECKUX JTaHHBIX.

OLEHUTh TOYHOCTH MOJIEINH 110 CPAaBHEHHUIO C (PaKTUYECKHMMH 3HAYCHUSIMHU HArpy3KH.

MeTtoanueckue yKa3aHus K BBITIOJTHEHUIO PAOOTHI.

1. IToaAroTOBUTH JAaHHBIE, WCIOJBb3YsSd CHUHTETHUYECKUH HAaOOp MAaHHBIX, UMHUTHPYIOIIMA
UCTOpPUYECKHE JaHHBIE O HArpys3ke, ¢ TaKUMH aTpuOyTamH, Kak Jara, yac, TeMmIeparypa u
dakTryeckas Harpys3Ka, HOpMalu30BaTh HAOOP JTaHHBIX.

2. ChopmupoBaTh HEHPOCETEBYIO MOJAECIbL, HCHOIB3ys OubOmmorexku Python, Takme kak
TensorFlow wunu Keras. Pa3nenuts HaOOp AaHHBIX Ha OOy4YaroOIUil M TECTOBBIA HAOOPBHI.
CrpoekTUpoBaTh apXUTEKTYpy HeHlpoHHOW cetn. OOy4YuTh HEHpOCETeBYIO MOJENb Ha
oOyuaro1ieM Habope.

3. IIpousBecTn oneHKy. Mcnonp3yst 00ydeHHYIO0 MOJIENb JUIsl IPOTHO3MPOBAHNUS 3HAYCHUN
Harpy3kH B TECTOBOM Habope.

4. Paccuntath mokazatenu 3¢dexkTuBHOCTH, Kak cpennsis adbcomoTHas ommoka (MAE) u
cpenHekBaaparuyHas omuoka (RMSE).

5. Anamu3. [ToctpouTs rpaduku cpaBHEHUsT (PAKTHUECKUX M MPOTHO3MPYEMBIX 3HAUCHHA.
YCTaHOBUTH BO3MOKHBIE TMPUYHHBI PACXOXKICHUN Mexay (aKTUYECKUMU U TMPOTHO3ZHBIMU
3HaYeHUAMU. [IpeIoKUTh BO3MOXKHBIE YIIYUIICHUS WK T0PAOOTKH MOIECIIH.

6. CoctaBUTh OTYET.

Actual vs. Predicted Load

— Aclual Load
| | | — - Predicted Load

=

Load {Mormalized)
(=}

2022-11-01 2022-11-15 2022-12-01 2022-12-15 2023-01-01
Date

PI/ICYHOK 6. HOpMaJ'II/BOBaHHBIC JAaHHBIC HAI'PY3KH, IMOJIYUYCHHBIC B PE3YJIbTATC PCHICHUA MOJCIIN.
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Loss Over Epachs
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Pucynok 7. I'paduk cpaBHEHHS OIIMOOK MOJIEIN TIO MEPE MPOXOKICHUS MOX
Load Forecasting in kW
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Pucynok 8. I'paduik cpaBHEHHS MCTUHHBIX | MTPEICKa3aHHBIX 3HAYCHUH B KBT.

Load (kW)
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Progesrgtpup = ™
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IIpakmuueckas padvoma Ned Onmumuzauus pAcnRPEeOeCHHO20 PACAPEOeCHUA
IHEP2OPecypcos ¢ UCNOIb306aAHUEM UCKYCCIMEECHI 020 UHMEICKMA

Lenb: BHeApUTr M OOYYUTH MOJETH MAIIMHHOTO OOYYEHHS, MPEACKA3bIBAIOIIYIO
ONTUMAIBHYIO OTIPABKYy HECKOJBKUX PACIPENEICHHBIX dHEpreTudeckux pecypcoB (POP) mus

yIIOBJICTBOPEHHS TIOTPEOHOCTEH HIICKTPOCETH.

3anaHue Ha paKTHYecKas paboTy.

1. Bueapute Mozenb, YUMTHIBAIOLIYIO  pa3iW4Hble  (DAaKTOpbl, TakHMe  Kak
MIPOTHO3UPYEMBIN CIIPOC, COJHEYHOE U3Iy4YyeHUe, CKOpOCTb BeTpa W T.A., JUIA
MIPOTHO3UPOBAHUS BBIXOIHON MOIIIHOCTH Kak10r0 POP.

2. OOyuuTe MOJIeNb, UCTIOIb3Ysl UCTOPHUECKUE AaHHbIe. OIEHUTE IPOU3BOIUTEIHHOCTD
MOJIETIH.

CMopenupoBaTh JHEBHYIO OTIPABKY Ha OCHOBE MPOTHO30B MOJIENH.
4. BpiOpath (yHKUIHMH, KOTOpble OyIyT BBelIeHb B Mojenb. HopmamuzoBarh wiu

CTaHAAPTU3UPOBATH NAHHBLIC, ITPU HCO6XO,[[I/IMOCTI/I.
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5. Peanm3oBaTh pErpecCHOHHYI0 MOJEIb C HECKOJBKHMH BBIXOJAaMH, HCIIONB3Ys
TensorFlow nnu 1100y10 Ipyryro NIpeAnovYTUTENbHYI0 OHOIHOTEKY.

6. CocraBuTh OTYET.
DER Dispatch on 2021-06-15

600 WZama\ VAN AL A

0 N A i WAYFAVZ Vi
I N/ WA \NVA/BYA
KX | VA AN S i~
w1 NN ] [
0 [ Y WV N
0 \/ "

V

Power (k\W)

800
061500 06-1503 061506 0615085 081512 0641515 061518 061521 06-1600
Time
— Actual solar_power ... Predicted wind_power
= = = Predicted solar_power — Actual battery_dispatch
Actual wind_power — -— Predicted battery_dispatch

Pucynok 9. I'paduk pakTnyecknx v mporHO3UPYEMBIX JaHHBIX JUTS PacIpeIeIeHUs
JJIEKTPORHEPI UM OT PA3JIUYHBIX HCTOUHUKOB B PACIPENEICHHON CETH

Ilpakmuueckaa padboma N5 Mooenupoeanue u onmumu3auus pPacnpeodeieHHoul
JHEPeMuUYeCKoU CUCHEMbl C NPUMEHCHUE MEM 0008 UCKYCCHIECHH 020 UHMELICKMA

Ilenp: pa3paborarh W ucCCIenOBaTh pabOTy METOAOB ONTHMHU3AIMH YIIPABICHUS
JHEPronoTpeOICHUEM W DJHEPreTHYECKMMH pPEeCcypcaMH B PacHpelelieHHOH MHKPOCETH C

HCIIOJIb30BAHUEM MECTOAOB NCKYCCTBECHHOT'O MHTCJIJICKTA.

3aaHre Ha MPAKTHYECKYIO padoTy.

1. [Toctpouth Tpaduku, OTOOpaarIUe JUHAMHKY IPOU3BOJICTBA, MOTPEOICHUS
SHEPIrHH, YPOBHS 3apsjia aKKyMYyJIATOPOB U TIOTOKA SHEPTHH, KMIIOPTUPOBAHHOTO M3 OCHOBHOMU
SIIEKTPUUYECKON CETH WM SKCIIOPTHPOBAHHOTO B HEE.

2. OmnpenenuTh HaYalbHBIC YCIOBHS I MHKPOCETH, BKIIIOYAs: EMKOCTh aKKyMYJIATOpa,
MaKCHUMaJIbHbIE MOIIHOCTH 110 TIPOM3BOJICTBY SHEPTHU M3 Pa3IMYHBIX UCTOUYHUKOB (HampuMmep,
COJIHCUHBIE Oarapeu, BETPOTEHEpPaTOphbl), CPEIHHE JaHHBIE IO SHEPronoTpeOJICHUI0 B
MHUKPOCETH, JPyTHE€ MMapaMeTphl, CUMUTAIOMIMECS BaXXKHBIMH JIJIS HAdaJIbHON KOH(HTyparuu
MHUKPOCETH.

3. [TocTpouTh MOJENL NMPEIUKTUBHOTO aHAlM3a Ha OCHOBE paboThl OmOMmorex python
Scikit-learn v TensorFlow.

4. Peanu3oBaTh aJrOPUTM ONTHUMH3ALMH YIIPABIECHUS MUKPOCETHIO.
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5. [Ipoananu3upoBaTh Pe3yJbTaThl ONTUMHU3AIMK U OMPEACINTE, HACKOIbKO 3()PEKTUBHO
VCKYCCTBEHHBIM MHTEIUIEKT YIPABIISI SHEPTHEU MUKPOCETH.

6. OHeHI/ITb, HACKOJIbKO 4acCTO 6aTapeH HUCITIOJIB30BaJIMCh AJIsI HAKOINICHUA WJIN BblAa4YU
SHEPIHH, ¥ OTPEICITUTh, HACKOJIBKO Y3PPEKTHBHO YAOBICTBOPSIIMCH MOTPEOUTEIHLCKUE 3AIPOCHL.

7. CocTaBHUTh OTYET.
Demand Prediction using Random Forest (Full Time Range)
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Pucynok 10. Buzyanu3zanus peaiabHbIX U IPOTHO3UPYEMbIX 3HaYEHUN
Feature Importances

Energy_Consumed

Energy_Produced

Battery_Charge_Difference

Battery SoC

Discharge_Condition

Charge_Condition

00 0.1 02 03 0.4
Relative Importance

Pucynok 11. rpaduk crerneHn BaAXKHOCTH XapaKETPUCTHK MOJICIIH.
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Microgrid Energy Management (Full Time Range)
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Pucynox 12. Busyanuszauusi reHepupyeMoidl M MOTpPEOJIEHHOM SHEPIUM U LUKIIOB
nepeaayy SHeprum daTapeu.

11.4. Metoauueckue ykazaHHs Al OOyYalOIIMXCS MO BBIMOJHEHUIO J1ab0paTOPHBIX
pabor.
Yuebnvim nnanom ne npedycmompeHo

11.5. Metoauueckre yka3zaHUs Ui OOYy4arolmUXcs IO MPOXOXKICHHIO KypCOBOTO
POCKTHPOBAHNS/BBITIOTHEHUS KyPCOBOU pabOTEHI.
Yuebnvim nnanom ne npedycmompeHo

11.6. MeToauueckue yKa3aHus ISl OOYYArOMIUXCS 0 MPOXO0XKACHUIO CaMOCTOSATEIHHON
paboThl

B Xoze BBIOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOyvaronuxcst o 3a04HOM ¢opme OOy4eHHs, CaMOCTOSATENbHass paboTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOHEHUST CaMOCTOSITENBLHOM paboOThI, y oOyuarormierocs: (GpopmMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM Pa3BUBATh YMEHUs
¥ HaBBIKA B YCBOCHHWW WM CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ECIIeUMBAaET BBICOKHMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, MOMOTaeT NOMYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHATBHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJarOUXCASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

— METOAMYECKHE yKa3aHHs IO BBHIMOJHEHHUIO KOHTPOIBHBIX paboT (11 00ydaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.7. Meroauyeckue yKazaHUs i1 OOyYaroONmUMXcsi MO0 TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTH NPEIyCMaTpPUBAET KOHTPOJb KayecTBa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOr0 B TEUEHUE CEMecTpa C IIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCIUITAHBL.
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11.8. Metoauueckue ykazaHus sl OOy4YarOUIUXCs MO0 MPOXOXKICHHUIO MPOMEKYTOYHON
aTTecTaluu.

HpOMe)KYTO‘IHaH arTecragus OGy‘-IElIOH_[I/IXCSI HpeIIYCManI/IBaeT OILICHHUBAHHC
MPOMEXKYTOUYHBIX M OKOHYATEIBHBIX Pe3yJIbTaTOB 00y4YeHMS 1o auciuiuimHe. OHa BKIIIOYAET B
cebs:

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYEHHBIX OOYyYaIOUIMMCS B XOJI€ U3yUCHHUS
y4eOHOM TUCUUIUTMHBI B LIEJIOM WJIM MIPOMEKYTOUHas (10 OKOHYAaHUU CEMECTpa) OLICHKA 3HAHUH
00yYJarOIIMMCS 110 OTJEIBHBIM pa3jieliaM JUCIUIUIMHBI C aTTECTAllMOHHON OIICHKOW «3a4TCHO
WA «HE 3a4TEHOY.

ITpoMerxxyTodHas aTTecTalus IPOBOAUTCA B popMme 3aueTa. 3adeT MPOBOJUTCSA B YCTHOU
dbopMe mo OwmiaeraM B BHUAC IMOATOTOBKHM W M3JIOXKEHHS pPa3BEPHYTOro OTBeTa. Bpems Ha

MOJATrOTOBKY OTBeTa - 30 MUHYT.
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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

30




