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AHHOTaUs

Jucuunnuna «PacrpeneneHHble  MHTEIUIEKTYalbHbIE HJHEPrOCUCTEMBI» BXOIWUT B
o0pa3oBaTeNpHYI0 TPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajgaBpuaTa IO
HarnpapieHU0 MoAroToBku 13.03.02 «DneKTposHEpreTuKa U JIEKTPOTEXHUKA) HAIIPABICHHOCTH
«udposas sneprerukay. JucuumnmHa peanusyercs kadeapoi «Ne32y.

JucuumniuHa  He  sBIsSETCS  00s3aTeNbHOM  MpPU  OCBOGHUH  00yYaroIIUMCs
o0pa3oBaTeNbHON TMPOrpaMMbl W HalpaBiieHa Ha YriayOieHHoe (OpMHUpOBaHHE CIIEAYIOMIUX
KOMIIETECHIINH .

IIK-1 «cmocobeH TNPUMEHATH TEXHOJIOTMH  HMCKYCCTBEHHOTO  WHTEIUIEKTa B
npodecCuOHANBbHOM e TEIIbHOCTI

[IK-5 «CnocobeH mpoBOIUTH aHAIW3 M KOHTPOJb IMapaMeTpoOB U YCIOBHUA pabOTHI
OT/IEJIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPreTUUECKON CUCTEMBD)

CopepxaHue OUCUMIUIMHBI OXBAThIBAET LIMPOKUN CIEKTP BOIPOCOB, CBS3aHHBIX C
WHTErpalMel, YIpaBJIE€HUEM U ONTHMH3ALUEH pacCHpeleNCHHbIX 3HEPreTHYECKUX PECYPCOB
(POP) B paMKkax COBPEMEHHBIX JIEKTPOIHEPIETUICCKUX CHCTEM.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIHH, JJA00paToOpHbIe pabOThI, CAMOCTOSITEIbHAS PadoTa 00yJaromIerocs.

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTaus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

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

SI3pIK 00yUYeHUs O JUCHUILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

OcHoBHas 1eb MpenofaBaHus JaHHOW TUCHHUILIMHBI COCTOUT B TOM, YTOOBI CHAOAUTH
oOydaromuxcsi 3HAHUSIMHM, HaBBIKAMHM U AQHAJIUTUYECKUM OIBITOM, HEOOXOJUMBIMU JJIst
noHUMaHus, 3((OEKTHBHOTO YIPABICHUS pPACIPEACICHHBIMA SHEPreTHYCCKIUMH pecypcaMu
(PDP) B pamKkax COBpeMEHHON HHOPACTPYKTYPHI JICKTPOCHAOKEHUSI.

1.2. JucumnnunHa sBisercs (aKyIbTaTUBHOW AMCHUIUIMHOW TI0  HANpaBlICHHUIO
00pasoBarebHOM ITporpamMMsl Beiciero oopasoanus (panee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Koxa u HanmeHoBaHMe HHAMKATOPA
KOMITETCHITHT KOMITETCHIINH JOCTH>KEHHS] KOMIIETEHIIUU

[1K-1 criocoben
MPUMECHSITh TEXHOJIOTHH
[TpodeccronanbHble | KCKYCCTBEHHOTO

ITK-1./1.2 pemaer npodeccruoHanbHble 3aa4u
IPEJUKTUBHOIO M aHAJIMTUUYECKOTO TUIA C
MMPUMCHCHUCM TEXHOJIOTHI HCKYCCTBCHHOTI'O

KOMIIETEHIIUU UHTEJJIEKTa B
. MHTEJJICKTa ¥ OOJIBIINX JaHHBIX B 00JIaCTH
npodeccuoHanbHOMI
AIIEKTPOIHEPIETUKH
JIESITEJIbBHOCTH

[TK-5 Cnocoben
MIPOBOJUTH aHAIIN3 U
KOHTPOJIb IIAPAMETPOB U
[TpodeccuonanpHpie | ycioBuil paboThl

IIK-5./1.1 aHanu3upyeT 3aBUCUMOCTH MEXKIY
napameTpamH U XapakTepUCTUKaMU
KOMIIOHEHTOB 3JIEKTPOIHEPTreTUUECKON
CUCTEMBI

KOMIIETEHIIU OTHEIbHBIX
[TK-5./1.5 ocyliecTBIsSET OLUEHKY TEKYILETO 1
KOMIIOHCHTOB I[ y
. | MPOTHO3UPYEMOTO NEKTPOIHEPIETHUECKOTO
AIEKTPOIHEPIETHICCKOM
peKUMa IHEPTOCUCTEMBI
CUCTCMBI

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJarOIUMHCS
IPU U3YYEHHUHU CIENYIOIIMNX AUCIUTIINH:

— OcCHOBBI TEOPHH NTEPEXOAHBIX MTPOLIECCOB;

— CucreMpl 1 METObI HCKYCCTBEHHOTO UHTEJIEKTA B DJIEKTPOIHEPIE€TUKE;

— Cucremsbl UGPOBON AUCTIETUEPU3ALINH.

3HaHus, MOJydeHHblE NpPU HM3YyYEHMM MaTepuaia JaHHOM IMCLUMIUIMHBL, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAuY€HHE, TaK M BCIOMOTaTElIbHOE HCIOJIb30BAaHUE IMPU MPOXOKACHUU
MPOM3BOJICTBEHHOIN NMPEUINIOMHON MPAKTUKH U MOJATOTOBKE BBITYCKHOM KBaIM(UKALMOHHON
paboThl, ¥ U3yYSHHUU APYTUX JUCIUTUINH:

— DOHeproycTaHOBKH Ha OCHOBE BO300OHOBJISIEMbIX HCTOUHUKOB 3HEPTHUH;

— DOHeprocoepexeHne U 3Heprod3(HeKTUBHOCTS;

— Pabota nag BKP.




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHJIOB Y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 2 2
AyOoumopHhuie 3auamus, BCEro 4ac. 4 4
B TOM YHCIIE:
nexuuu (JI), (gac) 2 2
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 2 2
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 68 68
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
D3, ) 3au.

£

IIpumeuanue: KaHAUDATCKHIT SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPyJOEMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BUJIAM 3aHSTHH.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI JUCIUITITNHBI Jlexunn | 113 (C3)) - JIP KT CPC
(dac) (dac) (uac) (dac) (uac)
Cemectp 8
Pazgen 1. BsenmeHue B pacnpenesieHHbIE
MHTEJUIEKTYaIbHBIE 3JIEKTPOIHEPTETHUECKIE CUCTEMBI
Tema 1.1. 0630p COBpPEMEHHBIX
3JIEKTPOIHEPTETUUECKUX CHUCTEM
Tema  1.2. OcHOBBI  pacIpenercHHON 05 05 17
TeHEPALMK U MUKPOCETEN ! !
Tema 1.3. 3naueHue  UHTENJIEKTa B
3JIEKTPOIHEPreTUIECKUX CHCTEMax
Tema 1.4. OcHOBHBIE TPOOIEMBI U BO3MOKHOCTH
pacnpeneNeHHbIX HHTEIIEKTYaIbHBIX CHCTEM




Pasnmen 2. UHckyccTBEeHHBIH HHTEIIEKT B
SHEProCHCTEMAX

Tema  2.1. OCHOBBI ~ UCKYCCTBEHHOTO
untemviekTa (UMW) u mammuHoro o0ydenus (MO)

Tema 2.2. Meromst WU, npumeHsemble B
AIIEKTPOIHEPTETHUECKUX CHCTEMAX

2.2.1. HeiiponHnsle ceTu

2.2.2. JlepeBbs pelieHui U ciydaiHble Jeca 05

2.2.3. BekTopHbIE MallIMHBI C TTOIACPIKKON !

2.2.4. Obyuenue c IPUMEHEHUEM
MOJKPETICHUS

Tema 2.3. [Ipumenenue MU miis oOHApyReHHUS
HEUCTIPAaBHOCTEH, TPOTHO3UPOBAHUS HATPY3KH U
yhpaBlieHHS aKTUBAMU
Tema 2.4. Tematndeckne UCCIACTOBAHMS: peaTU3aINs
MM B sHEprocucreMax B PeajbHbIX YCIOBUAX

0,5 17

Pasmen 3: VYmpaBnenne W MOHHUTOPUHT
pacnpeneneHHbIX CUCTEM

Tema 3.1. KoMIOHEHTBl pacHpeneICHHBIX
CHCTEM M UX HapaMeTpbl

Tema 3.2. Cencopurie Texnonoruu u loT B
SHEProcUcTeMax

Tema 3.3. Crpareruu YIPABICHUS
pacrpeieIeHHON TeHepauven

3.3.1. [Ipsimoe ympaBieHUE

3.3.2. [IpeAMKTUBHOE YIIpaBICHHE

3.3.3. JeneHTpanu3oBaHHbIE u
HOCHTPAJIM30BAHHBIC CXEMBI YIIPAaBJICHUA
Tewma 3.4. Ponh KOMMYHHKAIIOHHBIX HHPPACTPYKTYp B
MHTEJJICKTYJIBHOM YIIPAaBICHUHI

0,5 0,5 17

Pasmen 4: PacmupeHHbIe TeMBI B 00JIaCTH
pacrpeneneHHBIX HHTEIUIEKTYAIbHBIX YJHEPIOCUCTEM

Tema 4.1. Hakonurtenu 3HEpruu U UX poib B
pacrpeneneHHbIX CHCTEMAaX

Tema 4.2. HWaTterpamusi BO300HOBISIEMBIX
WMCTOYHHUKOB SHEPTUH H MPOOIIEMBI

Tema 4.3. YCTOWUMBOCTL CETH M aCIIEKTHI
0€30MacHOCTH B MHTEIUICKTYaTbHBIX CHCTEMaX
Tema 4.4. Bynymue TeHASHUUU: HA IYTH K MOJTHOCTHIO
IU(GPOBBIM U WHTEIUIEKTYAIbHBIM AJIEKTPOCETIM

0,5 0,5 17

Uroro B cemectpe: 2 2 68

Hroro 2 0 2 0 68

[IpakTHueckass MOATOTOBKA 3aKJIOYAETCSl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yumei
npoQeCCHOHATBHON 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0HIE 4.
Tabnuna 4 — ConeprkaHue pa3JesioB U TeM JEKIIMOHHOTO ITUKIIa

Howme
p HaszBanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
paszaena
1 Paznen 1. Breaenne B pacupeneicHHbIC HHTEIUIEKTYAIbHBIC JICKTPOIHEPTETHICCKUE

CHCTEMBI
Tema 1.1. O030p COBpEMEHHBIX 3JEKTPOIHEPTETHUECKUX CHCTEM

6




Tema 1.2. OcHOBBI pacnpeieIEHHON TeHEPaLlii U MUKpPOCETEN
Tema 1.3. 3HaueHNE MHTEIIICKTA B DJIEKTPOIHEPTETUICCKUX CHCTEMAaxX
Tema 1.4. OcHOBHBIE TPOOIEMBI U BO3MOYKHOCTH PAaCHpeACICHHBIX HHTEIIEKTYIbHBIX

CHCTEM

2 Paznmen 2. VicKkycCTBEHHBIH HHTEIIEKT B DHEPTOCHCTEMAX
Tema 2.1. OcHoBbI HckyccTBeHHOT0 nHTEUekTa (M) 1 mamuaaOT0 00yuenus (MO)
Tema 2.2. Meronst U, npumeHsieMble B 3JIEKTPOIHEPTETUUECKUX CHCTEMaX
2.2.1. Heiiponnsie ceTu
2.2.2. JlepeBbs pelieHni U CIyJaiHbIe Jieca
2.2.3. BexTopHbIe MaIIMHBI ¢ TOJAEPIKKON
2.2.4. ObyueHne c NPUMEHEHNEM TTOIKPETIICHUS
Tema 2.3. IIpumenenne N minst oOHapyXeHHS HEWCIIPaBHOCTEH, IPOTHOZUPOBAHUS
Harpy3Kky ¥ yIpaBieHHs aKTUBAMHU
Tema 2.4. TemaTuueckue uccinenoBanus: peanusanus UM B sHeprocucreMax B peabHBIX

YCIIOBUSIX

3 Paznen 3: YnpasneHne 1 MOHUTOPHUHT paclpeAeICHHBIX CUCTEM
Tewma 3.1. KoMIoHeHTHI pacnipeieIeHHBIX CUCTEM U UX MTapaMeTphl
Tewma 3.2. Cencopusle TexHosnoruu u [oT B s3Heprocucremax
Tewma 3.3. Ctpareruu ynpapiaeHUs paclpeaesICHHON TeHepanuei
3.3.1. Ilpssmoe ynpaBieHue
3.3.2. [IpeauxTUBHOE yIpaBiIeHUE
3.3.3. JlenieHTpann30BaHHBIC U IIEHTPATN30BAaHHBIE CXEMBI YIIPABICHUS
Tema 3.4. Poib KOMMYHHKAIIMOHHBIX HHPPACTPYKTYP B HHTEIUICKTYaIbHOM YIIPaBICHUN

4 Pazgen 4: PacmmpenHble TeMbl B 00JAaCTH paclpelelieHHBIX HHTEIUIEKTYalbHBIX
3HEPIroCUCTEM

Tema 4.1. HakonuTenu 3HEpruu 1 UX pojib B paclpeesIeHHBIX cUCTEMax
Tema 4.2. aTerpanust BO300HOBISIEMBIX HICTOYHHKOB SHEPTHH U MIPOOJIEMBI

Tema 4.3. YCTOWYMBOCTH CETH W AaCHEKTHl 0E30MaCHOCTH B HHTEIUIEKTYalbHBIX
cucremMax

Tema 4.4. Bynynye TEHACHIUN: Ha IyTH K IMOJIHOCTBIO U(POBBIM M UHTEIIICKTYaIbHBIM
JJIEKTPOCETAM

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux No
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTh, |MIPAKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bceero \ \ |

4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
rll\i HanmenoBaHue 1abopaTopHbIX paboT prn?:;\f:l;ocu, Hﬁggjg;f;ﬁ;? I;:)(féluepjljr?
(gac) JIMHBI
Cewmectp 8
1 | MopenupoBanue 1 aHaIu3 0a30BOM | 0,5 | 0,5 | 1
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pacrpeieIeHHONW YHEPTOCHCTEMBI

[Iporno3upoBanue crpoca Ha Harpy3Ky ¢
MTOMOIIIbIO0 MAIITMHHOTO O0yUYCHHSI,
MPUBEAECHHOIO K MOJEIH JIMHEHHOU
pErpeccuu.

0,5

0,5

IIporao3upoBaHue Harpy3KHu B
JHEProCUCTEMAX € UCIOJIb30BaHUEM
HCKYCCTBEHHBIX HEHPOHHBIX CETEN

0,5

0,25

OntuMu3zaius pacripeaeIeHHOTO
pacnpeieneHus SHEPropecypcoB ¢
UCIIO0JIb30BAHUEM HCKYCCTBEHHOTO

0,5

0,25

HNHTCIIJIICKTA

Bcero

2 2

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOITHEHUE KYpPCOBOH PabOThI
Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronIuXxcs
Bunsl camoctosiTensHON paboOThI M €€ TPYIOEMKOCTh PUBEIEHBI B TabnuLe /.
Tabmmua 7 — Bugsl caMocTosTeNnbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bua camocrositensHOM paboTh
qac qac
1 2 3
H3ydeHne TeopeTHUecKoro MmaTepuania 45 45
nucuuruael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuetno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 10 10
ycneBaemoctu (TKVY)
Homamnee 3amganue (/13) 4 4
KonTponbasie pabotsl 3a0uHnKOB (KP3) 5 5
IToaroroBka kK MpoOMEXYyTOUHOU 4 4
atrectauuu (I1A)
Bcero: 68 68

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS

JIJISL CAaMOCTOSITEILHOM pa6OTBI o6yqafom1/1x051 IO JUCIHHUITIIINHE (MOI[y.]HO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl 00YyYaromMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb meYaTHBIX U SJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

Mudp/
URL anpec

BubGnumorpaduueckas ccpiika

KomnmaecTBo 3xk3eMInisipoB B OMOIMOTEKE
(KpoMe 3IIeKTPOHHBIX 3K3eMITISIPOB)

OcHOBBI IpOorpaMMHUpOBaHus Ha si3bike Python : [
ONeKTpOHHBIN pecypc] : y4eOHO-METOJUUECKOe
nocooue / A. U. Casennes [u ap.] ; C.-Ilerep0.
rOC. YH-T a9POKOCM. PHOOPOCTPOCHHSI. -

18

8




DJeKTpoH. TeKCToBbIe AaH. - CankT-IletepOypr :
W3n-so I'VAII, 2019. - 38 c.

OCHOBBI UCKYCCTBEHHOT'O HHTEIIICKTA B
po(heCCUOHANBHON JIEATEIILHOCTH : Y4eOHO-
MmeToauueckoe rmocodue / A. C. Crenamikuna, E. 18
A. ®pomnosa, H. B. I'ymuna ; C.-Ilerep0. roc. yH-
T a3POKOCM. ipudopocTpoeHus. - CaHKT-
[TetepOypr : Mzn-Bo I'YAIL 2022. - 109 c.

Bo3o0OHOBNsIEMbIE W HETPAUIIMOHHBIE HCTOUHHKH
SHEPTUH : [ DIEKTPOHHBIHN pecypce] : yueOHoe
nmocobue / JI. A. Bonkos [u ap.] ; C.-IleTepO. roc.
YH-T a3pOKOCM. IIPUOOPOCTPOEHHUS. - DIEKTPOH. 18
TeKcToBBIE AaH. - CankT-IleTepOypr : M3a-Bo
I'VAIIL 2020. - 121 ¢

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMAaIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JUCLMILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL aapec HaumenoBanue

https://rawi.ru/academy/ Accormanus BUD, Akagemus BUD

https://www.eprussia.ru/lib/ | bubdaunoreka 3eKTPOHHOT0 KypHasla « DHEPreTHKa U
MPOMBIIUIEHHOCTh Poccum»

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTEILHOrO MpoIecca M0 AUCLUILINHE.
[lepeuyeHp uConbp3yeMOro NporpaMMHOro odbecnedeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

Python IDE

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTeIHLHOTO Mpoliecca Mo JUCITUILTNHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Tabmmite 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t Hanmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepHaTbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW JUIsI  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPECTaBlIeH B Tabnuiel 2.
Tabmuma 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3hl
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Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
n/n MaTepHabHO-TEXHUUECKOH Oa3bl (pu HEOOXOMMOCTH)
1 | MynsTuMenuiiHas JEKIMOHHAS ayIUTOPHUS 21-21
2 | Kommbroteps! ¢ ycraHoBieHHBIM Ha HUX 110 Python (Bepcust ne 31-04
ke 3.x)c oubmumorekamu (numpy, matplotlib, pandas, and
scipy)
Jupyter Notebook or wau aro6as Python IDE

10. Onenounble cpencTBa sl MPOBEACHHS POMEKYTOUYHON aTTeCTAlN
10.1. CocTaB OIICHOYHBIX CpPEACTB I NPOBEICHUS IMPOMEKYTOYHOH aTTeCTaluu
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTalluu

Bun npomexxyTouHOM aTTecTaluu IlepeueHb OLIEHOYHBIX CPEJICTB

HuddepennrpoBannbiii 3a4€T Crmcok BompocoB K audd.3auéry;
TecTsl.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET HMCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBUia
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakrepucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHHUTEIHHOW JHUTEPaTypHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHIS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYLIECTBY M3JaraeT €ero, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yJaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOTpaMMHBINA MaTepual,
M0 CYIIECTBY HM3JlaraeT €ro, ONHUpasCh Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPaTyPHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsI B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3arpynaHsieTcs: B GOpPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOM CIIeIMAIU3UPOBAHHBIX MOHSITHI.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa,

— JIOMYCKAeT  CYIIECTBCHHbIE  OIMMOKKM W  HETOYHOCTH  TIpU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3aga4un) 1S 9K3aMeHa

Ne i/t

Kon

[lepeuens BompocoB (3aa4) AJsl IK3aMeHa
WHJUKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpocsr muist nudd. 3auera npencrabieHsbl B Tadbiuie 16.
Tabmuna 16 — Bonpocs! aiis qudd. 3adera

Ne i/t

Kon

Ilepedens BonpocoB misa qudd. 3auera
p p A puap VHJIUKaToOpa

10.

KakoBa ocHOBHas 11€J1b UCTIOJIB30BAHUS IK-1.14.2
HCKYCCTBEHHOI'O MHTEJUIEKTa B 3HEprocucremMax?
HazoBure nBa anroputMa HCKyYCCTBEHHOI'O MHTEJICKTA,
0OBIYHO UCIIONBb3YEMBbIX IS IPOTHO3UPOBAHUS CIIpOCa
B DHEProcrucTemMax.

Kak mamunHOe 00ydeHne crnocobcTByeT
MIPOTHO3UPOBAHUIO TEXHUYECKOTO 00CITYKUBAHUS
3IEKTPUUYECKUX CUCTEM?

Ornpenenure HEUPOHHBIE CETU U UX 3HAYCHUE B
MIPOTHO3UPOBAHUMN OTKA30B DHEPTOCUCTEM.

Kaxkoif MeTo1 HICKYCCTBEHHOT'O HHTEJIEKTA MOJXOIUT
JUTSL pacrio3HaBaHUsl 3aKOHOMEPHOCTEHN B JJAHHBIX O
MOTPEOJICHUH IEKTPOIHEPTUN?

Kak o0y4enue ¢ moJIKperieHueM oMoraet
ONITUMU3HPOBATH PabOTY INEKTpOCceTei?

KakoBa posib HCKYCCTBEHHOTO MHTEIIJIEKTA B
TOBBIIIEHUH SHEPT0dPHEKTUBHOCTH 31aHUN?

Kaxoit aTan npeasaputeabHOM 00pabOTKH JTaHHBIX
HMMeeT peliaroliee 3HaYeHue sl 00y4eHHs] TOUHBIX
MOJIENIEN NCKYCCTBEHHOTO MHTEJUIEKTA MPY aHAJIU3E
3HeprocucreM?

OO0BsicHUTE, KaK UICKYCCTBEHHBIN MHTEIIEKT MOXKET
MOMOYb B OOHAPYKEHUU aHOMAJIUH B DHEPTOCUCTEMAX.
Kak M0>XHO HCIIOIB30BaTh UCKYCCTBEHHBIM MHTEIIEKT
JUTSI IPOTHO3UPOBAHUS M CMSITUEHUS MTOCIEICTBUI
1epeboeB B M0J1a4e JICKTPOIHEPTUH?

11.

12.

13

. KakxoBEI ki1104ueBBIE napaMeETPhI JJIsI KOHTPOJIA

OnummTe OCHOBHBIE KOMIIOHEHTHI [IK-5.1.1
ANEKTPOIHEPIETUUECKOM CUCTEMBI.

Kax gucbananc a3 B TpexdazHoit cucteme BIUsSET Ha
KaueCTBO JIEKTPOIHEPTUU?
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pabotocrnocoOHOCTH TpaHchopmaropa?

14. Kak ynpaBnsieTcsi peakTHBHAs MOIIIHOCTb B
3HeprocucreMe?

15. KakoBo 3HaueHne KO3 PHUIreHTa MOITHOCTH B
UIEKTPUUECKON CUCTEME U KaK €0 MOXHO YIy4IIUTh?

16. O6bscHuTE IPUHLIUT pabOTH ABTOMATUYECKOTO
BBIKJIIOUATEIs.

17. Kak ynpaBisitoTCsl 4aCTOTHBIE OTKJIOHEHUSI B paMKax
00JIbIII0N B3aMMOCBSI3aHHOM ceTn?

18. KakoBa poyib KOHJIEHCATOPHOU Oarapen B
sHeprocucremax?

19. OnumuTe OCHOBHBIE 3TAIlbl, CBSI3aHHBIE C IPOBEICHUEM
aHaJIM3a OTOKA Harpy3KH.

20. Onpenenure 3HeprodhHEeKTUBHOCTH B KOHTEKCTE
ANEeKTpOdHEepreTuyeckux cucteM. Kak pacrpenencHubie
WCTOYHHUKH T'CHEPALUH BIUSAIOT HA
9HEProd3(pPeKTUBHOCTH SHEPTOCUCTEMBI?

21. Kakyro pojb UTpaeT ypaBJiIeHUE CIIPOCOM B
MOBBIIIEHUH SHEPr03PPEKTUBHOCTH IEKTPOCETEH?

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

23. O0bsicHUTE 3HaYeHHE BHICOKOI(D(PEKTUBHBIX
TpaHC(hOPMATOPOB B PACTIPEICITUTEIBHBIX CETAX.

24. OnumuTte BIUSHUE MOTEPh HA JTMHUIX
aJIeKTpoIepeaadd Ha oomryro 3¢ppekTuBHOCTD
SHEPTrOCHCTEMBI.

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

26. Kakue npobaemsl B 001acTu 3HEPTrod(HPeKTHBHOCTH
BO3HUKAIOT B CBSI3M C YBEJIMUECHHEM TPOHHUKHOBEHUS
ANEeKTpoMoOuIei?

27. O0BSICHUTE KOHIIETIIINIO «yYMHBIX CeTeH» U UX
MOTEHIMAJ B MTOBBIIICHUHU 3HEProd3((HeKTUBHOCTH.

TIK-5.]1.5

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM Uit KypCcOBOTO IPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/mt .
KypCOBOH paboThI
Y4eOHbIM MJIaHOM HE TPEIYCMOTPEHO
Bompockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.
Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

N Kon
Ne /i [IpumepHbIl IEpeUeHb BOMIPOCOB IJII TECTOB
WHIUKATOPA
1. Kakoii MeToJ] HCKYCCTBEHHOT'O MHTEJUIEKTa OCOOCHHO MOTMYJISPEH IS M[K-5. 1.1

COCTaBJICHHS IPOTHO30B Ha OCHOBE MCTOPUYECKUX JAHHBIX B
sHeprocucremMax?

12




A. l'eneTnueckue anropuTMbl
B. Cucrembl HeUeTKOM JIOTMKH
C. Mamuasl OOPHBIX BEKTOPOB
D. Heiliponnble ceTn

2. Kuemy oTHOCHTCS "peakTHBHAS MOIMHOCTH" B CUCTEMAX
ANEKTPOCHAOXKEHUS?

A. Curna, BBITOHSIONIAS TIOJIE3HYIO PadoTy

B. MomHocTh, KOTOpast KoJ1edJieTcs1 B3ajJ M BIepeN
C. IloTepu 351€KTpOIHEPTUH B BUJIE TEILIA

D. MomHoCTh, Hcnoab3yeMast AJI 3alUThl CUCTEMBbI

3. IloueMy mpOrHO3UPOBaHKE CIIPOCAa UMEET pPellatoliee 3HaueHHEe s
3 pexTHBHOI pabOTH YHEPTrOCUCTEMBI?

A. [l cHIKeHus 001Lel Harpy3Kky Ha CUCTEMY

B. Cectr Kk MUHUMYMY BBIPaOOTKY pPEaKTHBHOW MOIIHOCTH

C. OdecneyuTh ONTHMAJIBHYIO BHIPA0OTKY U pacmpe/iesieHue
3JICKTPOIHEePrun

D. Orpanuuuth poJib HEBO30OHOBISIEMBIX HCTOYHUKOB SHEPTUH

4. UYT0 U3 NepeUnCIeHHOTO SBISIETCS CYIMECTBEHHBIM IPENMYIIIECTBOM
HCIIONIB30BAHUS PACTIPEICIICHHBIX SHEPTeTUUECKUX pecypcos (POP)?

A. CHIXEHHE 3aBUCUMOCTH OT SIACPHOM SHEPTUU

B. 'apanTupoBaHHOE MOBBIIEHHE YSHEPT03(H(HEKTUBHOCTH

C. [ToBbIlIeHHAs! yCTOHYHBOCTH U THOKOCTH YHEPTOCHCTEMBI
D. INonnast 3aMeHa TPaAUIMOHHBIX UICTOYHUKOB ITHUTaHUS

5. B KOHTEKCTE SHEPrOCUCTEMBI, KAKOBA OCHOBHAS (DYHKIIHSI
KOHJICHCAaTOpHOI Oatapen?

A. I[.HH HAKOIUICHU SHCPIrUr B TCUHCHUC NJIIUTCIIBHOTO BPEMCHU

B. OGecreunTs KOMIEHCAITNIO PEAKTUBHON MOITHOCTH

C. BeicTynaTh B Ka4ecTBe pe3epBHOI0 HCTOYHHKA BO BpeMs nepedoeB B
pabote

D. lng npeoOpa3oBaHus IEPEeMEHHOTO TOKA B TIOCTOSTHHBIN

6. Kaxkoi AJITOPUTM UCKYCCTBCHHOI'O MHTCJJICKTA 0COOEHHO IOJIe3eH JUISL
COITOCTAaBJICHHUA CUIOMUHYTHBIX BBIT'OJ] C IOJTOCPOYHBIMHU LCIAMA
OIITUMHU3all1 SHGPFOCI/ICTGMI)I?

A. O0y4yenmne ¢ moaAKpenJeHnemM
B. /lepeBbs NpUHATHUS pEILEHUI
C. K-Means kmacrepuzanus

J. Naive Bayes

7. Kak UHTEJIEKTyaJIbHBIE CETH B MIEPBYIO OUEPE/Ib MOBBIIIAIOT
3Hepro’hHeKTUBHOCTH?

A. Ilyrem npeoOpa3oBaHus BCEH 3HEPTUU B BO30OHOBIISIEMbIC UCTOYHHUKH

B. IlyTrem o0ecniedeHHsi MOHMTOPHHIA W KOHTPOJISI JHEPronoTpedJieHus B
pexnMe peajibHOTO BpeMeHH

C. 3a c4er moJTHOTO yCTPaHEeHHUS TIOTEPh SIEKTPOIHEPTUU

D. Ilyrem BHeapeHHus poOOTOB C HCKYCCTBEHHBIM HHTEIIJICKTOM Ha
AJIEKTPOCTAHITHAX

TK-5.]1.5

TK-1.]1.2
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8. Kakoif KOMIIOHEHT CHCTEMBI 3JIEKTPOCHAOKEHUS ICHCTBYET KaK
NPEAOXPAHUTEIBEHOE YCTPOUCTBO AJIS MTPEPHIBAHUS YPE3MEPHBIX TOKOB?

A. Tparcdopmarop

B. ABTOMaTH4YeCKH BBIKJIIOYATENb
C. UnnyxTop

D. Pe3ucrop

HpaBI/IJ'II)HI)Ie OTBCThI BBIJICJICHLBI JKUPHBIM HIpI/I(bTOM.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeIcTaBlIeHbl B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToqu4veckre  MaTepUaibl,  ONPEACISIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEpXKaTCsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, pernamMeHTHUPYIOIUX TMOPSAOK W MPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromnxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uil 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI
OcHOBHas 11e/1b MPENoJaaBaHus JaHHOW JUCIUIUIMHBI COCTOMT B TOM, YTOOBI CHAOIUTH
00ydJarouMxcsi 3HAHUSIMH, HaBBIKAMH U AQHAJIUTUYECKUM OIBITOM, HEOOXOIUMBIMH JIJIs
noHUMaHus, 3((EKTUBHOIO YIpPaBIEHUS pacIpeAeeHHBIMU SHEPreTHYeCKUMH pecypcamMu
(PDP) B paMkax COBpeMEHHOM HH(PPACTPYKTYPBI DIICKTPOCHAOKEHUS.

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO O TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJIeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOPMAITMOHHYIO (DYHKIUU. JIeKIHs pacKphIBaeT MOHATHIHHBINA ammapar
KOHKpPETHOU oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[IranupyeMble Pe3YIbTAThI IIPH OCBOCHUHU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTeEpPHAa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUN, YpPOBEHB
KOTOPBIX ONpPEAeTseTCs eNIeBO YCTAaHOBKOW K KaXKJI0M KOHKPETHOU TEME;

— TIOJy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C TPEIOIaBaTEIICM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAadecTB, JIIOOBH K  TpeaIMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOsBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITENILHON paOoTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— HAYYUTHCS METOJMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIABHBIC MBICTH W
MOJIOKCHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATh WX B Pa3IHYHBIX
bopmynupoBKax);

—  TIOJyYeHHWE TOYHOTO TOHUMAaHUS BCEX HEOOXOIMMBIX TEPMHHOB U TIOHSATHH.
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JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAHUEM Pa3laTOYHOTO0 MaTepuaja TMpH TPOBEACHUU KOPOTKHX ITUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeaoCTaBiICHUs JEKIIMOHHOTO MaTepuana MPOU3BOAMUTCS COIVIAaCHO TEMaMm
pa3esioB AUCIUILINHBIL, TIPEJCTABICHHBIM B Ta0uIle 4.

11.2. Meroauueckue ykazaHusi A OOYYaloIIUXCS IO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpaTOPHBIX paboOT OOy4aromMCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKONW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBAJTU(PHUKAIMOHHON XapaKTEPUCTHKONH OO0Yy4aromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JUCHMIUIMHBI, OIpenensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TpHOOpeTeHHWE HAaBBIKOB HCCIEIOBAaHHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAax JaHHOW JUCLUILINHBI;

— 3aKpeIUICHHE, Pa3BUTHE W JICTAM3alUs TEOPETHUECKUX 3HAHWH, MOJYYCHHBIX Ha
JCKITHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 U3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
o0opysoBaHuEM U pubopamu.

3ajlaHue u TD€6OBaHI/I${ K ITPOBCACHUTIO J'Ia6ODaTODHLIX Da6OT

Jabopamopnas paboma Nel «Modenruposanue u anaiu3 0a30601 PACHPEOCACHHON
IHEpP2oCUCIEeMbL)

Lens: nabopaTtopHas paboTta nmpu3BaHa 0ObEIUHUTH TEOPETUUECKHUE TTOHATUS U3 JIEKIIHI
C TMPAKTUYECKUM MOJETUPOBAHUEM, TIO3BOJISISI CTYAEHTaM OILIGHUTh TOHKOCTH pPabOThI
pacmipeneneHHbIX dHeprocucteM. Mcmomb3oBanue si3pika Python pemaer monmenmupoBanue
THOKUM, ¥ TI0O Mepe U3YUYEeHHsI Kypca CTYACHTHI MOTYT SKCIIEPUMEHTHPOBATH € 00Jiee CIOKHBIMU
COCHapUusAMHU. OcHoBHAas oejb — O3HAKOMHUTHL CTYACHTOB C OCHOBHBIMH 3JJICMCHTAMU
pacmpeieieHHbIX CUCTEM JJIEKTPOCHA0XKEHUS U JIaTh MPAKTHUYECKUH OMBIT MOAETUPOBAHUS U
aHaJIM3a uX pabOTHI C UCITOJIb30BaHUEM s13bIka Python.

HeoOxonuMble HHCTPYMEHTHI:

Python (npennoururensao Python 3.x)
Jupyter Notebook unu mo6ast npyras cpena pazpabotku Ha Python
bubnuortexu: numpy, matplotlib, pandas u scipy

3amaun:

1. Cosznmate 6a30BYI0 MOIENIH PACIIPEACIICHHON YHEPTOCHCTEMBI.

Onpenenure TMPOCTYIO  CUCTEMY, COCTOSIIIYIO W3  HCTOYHHMKA, HArpy3KH U
pacrpenenuTeNbHbIX JTUHUM.

Hcnone3yiiTe numpy Asi ONpeaesieHns TaKUX MapaMeTpPOB CHCTEMBI, KaK HaIpsKeHHE,
TOK, COIMPOTHUBIICHUE U MOIIHOCTD.

2. AHanmu3 MoTOKa Harpy3KH.
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PaccunTtarh MOTOK MOIIHOCTH YEPE3 CUCTEMY MPHU PA3TUUHBIX PEKUMAaX HArPy3KH.
[Ipoananu3upyiiTe mnaneHWe HANPSDKEHHUS M TOK B PAaCHpeNeIUTENbHBIX JHUHHSIX,
UCIIOJIBb3YsI 33JJaHHbIC MTapaMETPHI.

3. Busyanuzanusi TMHAMUKH CUCTEMEI.

Hcnonb3ys matplotlib, moctpouts rpaduku, MOKa3bIBAIOIIAE 3aBUCHMOCTb MEXIY
Pa3IMYHBIME ITapaMETPaMH, HaIPUMEp, KaK W3MEHSETCS 11a/IeHIE HANPSDKEHHUS [IPU yBEIWYCHUH
Harpy3KH.

Beigenure noTeHmanbHbIe TOYKH HECTAOMIIBHOCTH WM HEA(PPEKTUBHOCTH.

4, BnusHME pacrpeeIcHHON TeHEpaIHH.

[IpencraBbTe HCTOYHHMK pACHpPE/CIICHHOW TCHEpaluy, HalpuMep, HeOOJIbUIYIO
COJIHEYHYIO 0aTapero WK BETPSAHYIO TYpOHHY.

[Tpoananu3upyiTe, KaK 3TO BIMSAET HAa OOIIYI AMHAMHUKY CHCTEMbI, OCOOCHHO B 4acTH
peryMpoBaHus HAIPSKEHUs U [IEPETOKOB MOLIHOCTH.

5. Or4er u aHanuU3.

Hcnonb3ys pandas, oOywaromuecss MOTYT CKOMIWIMPOBaTb CBOU pe3yJbTaTbl B
TabIMaHOM (hopMe, YTO 00JIeryaeT HHTEPIPETALNIO U CPAaBHEHUE CIICHAPUEB.

OOyuaromyecss JOJDKHBI IPEJICTaBUTh CBOU COOOpaXXEHHs O TNPEeUMYIIecTBaX U
npo0iieMax pacipeeIeHHbIX SHEProCUCTEM, OCHOBAHHbIE HA PE3YJIbTaTaX MOJAEIUPOBAHUS.

PesynpTaTom nomkeH ObITh MOJHBIN OJIOKHOT Ha si3bike Python co Bcemu cumynsiuusamu
U BU3YaJIU3aLUSIMU.

Kpatkuii oT4eT ¢ KpaTKUM U3JI0’)KEHUEM IOJIy4YEHHBIX pe3yJIbTaToOB, BKIOYask TaOIUIbI U
PHUCYHKH, a TAaKXK€e C YKa3aHUEM OCHOBHBIX BBIBOJIOB, C/ICIAHHBIX B X0/I€ JIa0OPaTOPHOU padOThI.

Jlabopamopnaa padvoma Ne2. Ilpoznozupoeanue cnpoca HA HAZPY3IKY C HROMOWLHIO
MAWUHI020 00VUeHUs, NPUBCOCHH020 K MOOel IUHEUHOU pezpeccul.

[lenb: 03HAKOMHUTH CTYICHTOB C (yHIaMEHTAIBHBIMHU MOHATUSMU JTMHEHHON perpeccuu
U ee TNPUMEHEHUSMH [JIi TPOTHO3UPOBAHUS CIPOCAa Ha DJJICKTPUYECKYI0 HArpy3Ky B
3aBUCHMOCTH OT pa3JIMYHBIX HE3aBUCUMBIX IEPEMEHHBIX, TAaKUX KaK Temreparypa U JeHb
HeZlenu, 00y4uTh MOJIENb MAalIMHHOIO OOy4YeHHS JUIsl POrHO3MPOBAaHUS OyIyIlero crpoca Ha
Harpy3Ky Ha OCHOBE UCTOPUYECKHUX JaHHBIX.

KpaTkue TeopeTnueckne CBEACHHUS.

JIuneitHas perpeccusi — 3TO JIMHEHMHBIA TMOJAXOJ B CTaTUCTHUKE, HCHOJIB3YEMBINA IS
MOJICJIMPOBAHUS CBSI3U MEXAY 3aBUCUMOM IIEPEMEHHOM W OJHOM WM HECKOJIBbKUMU
HE3aBUCHMBIMH TE€PEMEHHBIMU IIYyTEM IIOJATOHKU JIMHEHHOro ypaBHEHUS K HaOII0AaeMbIM
NaHHbIM. JI7Is  BBIOJHEHMS MAIIMHHOTO OOy4YeHHMs 10 MOJAEIM JIMHEWHOW perpeccuu
HE0OXOUMO BBITIOJHUTH CIEAYIOUINE Iaru:

- OTIpPE/ICINTh 3aBUCUMYIO U HE3aBHCHUMYIO IEPEMEHHYIO (TI€pEeMEHHBIE).

- pa3aenuTh Habop TaHHBIX Ha 00YYaromIMi U TECTOBBIM HaOOPHI.

- 00y4uTHh MO/IEb HAa 00YYaOIIEM MHOKECTBE.

B KOHTEKCTE AIEKTPOIHEPreTHUECKUX CUCTEM IMPOTHO3UPOBAHME CIPOCA HA HATPY3KY
UMeeT pelarolee 3HaueHue JUIsl o0ecreueHns HaJle)XHOM paboThl sHeprocucremMsl. Ha crpoc
MOTYT BIUATH TEMIEpaTypa, IeHb HeAEIH, IPa3JHUKU U Ipyrue (PakTophl.
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[Iporno3upoBaHue Harpy3ku sBISieTCS BaXHOM ¢yHKumed B sHeprocucremax. OHO
IIOMOraeT HHEPrOCHCTEMaM IUIAHUPOBATH M PACHPENEIATh PECYpPCHI, YNPaBIATH Iepeaadei
SHEPTUU MEX]Y CEThIO0 U paclpe/ieIeHHbIMA HCTOYHHKAMHU, a TaKXKe 00ECleurnBaTh HAICKHOE
oOcnyxuBanue norpeoduteneil. C wuHTerpauueil BO30OHOBIIAEMBIX HCTOYHHMKOB 3HEPrUM U
HOSABICHUEM HMHTEJUICKTYaJIbHBIX CETEH TOYHOE IMPOrHO3MPOBAHHE HArpy3KH CTajo ele Oonee
BaYKHBIM.

3ajaHue Ha 1TaOOpaTOPHYIO padoTy.

Co3marh CHHTETHYECKMII HAa0Op MaHHBIX, MOJCITUPYIOIIUH HCTOPUYECKUN CIpPOC Ha
JNEKTPUYECKYIO HAarpy3Ky C Y4eTOM TeMIepaTypbl M JIHA HEJEIM B KauyecTBE KIIIOUYEBBIX
(haKTOPOB BIHSHHSL.

BoeimonauTh pasBenouHbnii aHanmu3 naHHbIX (EDA) nns BbIIBIACHHS TEHICHUIMHA |
B3aMMOCBsI3€il B HAOOpe JaHHBIX.

Hcnonb3oBath OOy4yeHHYIO MOJENbh Il NPOTHO3UPOBAHWS 3HAYEHHMI HA TECTOBOM
Habope.

PeanuzoBaTh MOJeb TMHEHHOMN perpeccuu jsl MPOTHO3WPOBAHUS CIIPOCa Ha HArpy3Ky.

Onenuth 3QPEKTUBHOCTE MOJEIM C IOMOIIBI0 TAKUX IIOKa3aTeei, KaK CpemHsis
abcomotHas omnbka (MAE) u cpennexBanparuynas ommoka (RMSE).

MeTtoauyeckue yka3aHusl 110 BBIMOJTHEHUIO Ta00PaTOpHOH pabOTHI.

1. ®opmupoBaHue HabOpa JAHHBIX.

C nomorrsio 6ubnnorexku Python datetime co3gaTh ciucok JaT U 4acoB 3a LENbIH TO/I.

Hcnonp3yiiTe numpy il TEHEpauK CIYYalHBIX 3HAYCHUN TEMIIEpPaTyphl B 3a/IaHHBIX
npenenax (Hampumep, ot -5°C go 35°C).

CuHTETHYECKH CO3JaiiTe 3aBUCUMOCTh MEXIY TEMIEepaTypod W MOTPeOHOCTHIO B
Harpyske, 100aBUB HEMHOT'O IITyMa JJIsi UMUTAIMH KOJIeOaHUii B pealbHOM MHpE.

Coxpanute 3t nanHble B pandas DataFrame:

import pandas as pd

import numpy as np

import datetime

num_days = 365

dates = [(datetime.date(2022, 1, 1) + datetime.timedelta(days=i)) for i in
range(num_days)]

2. DKCIJIOpaTOpHBINA aHAIN3 JaHHBIX.

Wcnone3yiite matplotlib quig Busyanuzanuu Habopa JaHHbIX.

[Toctpoiite rpaduk 3aBUCUMOCTH TeMIIepaTyphl OT CIpoca Ha HArpy3Ky, YTOOBI YBHUJIETh
B3aMMOCBSI3b MKy STUMH JIBYMS TIEPEMEHHBIMH.

Hccnenyiite cpenHO0 MOTPeOHOCTh B HATPy3Ke IS KaK0TO THS HEETH:

import matplotlib.pyplot as plt

plt.scatter(df[' Temperature (°C)'], df['Historical Load Demand (MW)'])

plt.title("Temperature vs. Historical Load Demand’)

plt.xlabel('Temperature (°C)")

plt.ylabel('Historical Load Demand (MW)")

plt.show()

3.Peanmu3anus Mmoeny TMHEHHON PerpecCcuu.

[Tepen nauamom oOyueHus pazfaeiauTe HAOOp JAaHHBIX Ha OOYYArOIIMI M TECTOBBIN C
noMoIkio GyHKuuu train_test split u3 sklearn.

OOyunte Monenb JIMHEHHOW perpeccuu Ha oOydarolleM MHOXKECTBE, UCIIONb3Yys KIJIacc
LinearRegression u3 sklearn.

Hcnonp3yiite 00ydyeHHYI0O MOJENb AJisi IPOrHO3UPOBAHMS MOTPEOHOCTU B HArpy3Ke Ha
TECTOBOM Habope:
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from sklearn.model_selection import train_test_split

from sklearn.linear_model import LinearRegression

X_train, X_test, y _train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)
model = LinearRegression()

model.fit(X_train, y_train)

y_pred = model.predict(X_test)

4, OrneHka.

[Tpoananu3upyiite OCTaTKH, NPEACTABISAIOMNE CO00I pazHUIy MEeXAy (PaKTHUECKUMH U
IIPOTrHO3UPYEMBIMU 3HAYCHHUAMMU. OTO MOMOKET BBIIBUTH CHCTEMATHUECKHE pPacxoxXaCHUus B
MOACIIN.

Paccuunraiite cpeanioro abcomotHyro omuoky (MAE) u cpenHekBaapaTHUHYIO OITHOKY
(RMSE) 11 KOJIM4eCTBEHHOM OICHKH TOYHOCTH MOJICIIN

from sklearn.metrics import mean_absolute_error, mean_squared_error

residuals =y_test-y pred

plt.scatter(y_pred, residuals)

plt.title('Residuals Plot’)

plt.xlabel('Predicted Load Demand (MW)")

plt.ylabel('Residuals (MW)")

plt.show()

print(f"Mean Absolute Error: {mean_absolute_error(y_test, y_pred)}")

print(f"Root Mean Square Error: {np.sgrt(mean_squared_error(y_test, y_pred))}")

5. AHanu3 pe3yIbpTaToB.

OneHuTe nuarpaMMy pacCcesHUs TeMIIepaTypbl W CHpOca Ha HArpy3Ky, YTOOBI TOHSTH
IPSMYIO 3aBHCUMOCTD MEKIY TEMIIEPATypOH H CIIPOCOM.

[Tpoananusupyiite rpaduk ocrtatkoB. Eciam ocratkm GecropsiiouyHo pa3zdpocaHsl, To,
CKOpee BCero, Ballla MOJEIb XOPOIIO IMOAXOAUT /sl JaHHBIX. JItoOble sSIBHBIE 3aKOHOMEPHOCTH
MOTYT CBHJIETEIILCTBOBATh 00 OTCYTCTBUU BIHSIOUINX (PaKTOPOB.

Paccmotpute MAE u RMSE. bonee Hu3KMe 3HaueHUs YKa3bIBAlOT Ha JyYIIYIO
IPOM3BOIUTENIFHOCTh, OIHAKO BCErJa CIEAyeT YYUTHIBATh KOHTEKCT OSTHX ITOKa3aTeled B
3aBHCUMOCTH OT 00JIaCTH U MacIITada 1esIeBOi epeMeHHOM.

Jlabopamopnaa_paboma_Ne3. «llpoznozuposanue HaAzpy3Ku_6 IHEPZOCUCHEMAX _C
UCHOJIb306AHUEM UCKYCCHIBECHHBIX HEUPOHHBIX Cemeil)

[enb: 3HAKOMCTBO OOYYalOIIMUXCS C MPUMEHEHUEM HWHTEIJIEKTYyaJbHBIX HEWPOHHBIX
cereil (MHC) B anekTposHEpreTHUECKUX cUcTeMax, pa3paboTka MOJENH il IPOTHO3UPOBAHUS
AIEKTPUYECKON HArPy3KH.

3ajanue Ha T1abOpaTOPHYIO padoTy:

Pa3paborats HelipoceTeByI0 MOJIeNb AJIs MPOTHO3UPOBAHUS dJIEKTPUUECKON HATPy3KH Ha
OCHOBC UCTOPHUUYCCKUX JTAHHBIX.

OneHUTh TOYHOCTH MOJIENTU TI0 CPABHEHUIO C (PaKTUUYECKUMH 3HAUCHUSIMHU HArPYy3KH.

MeTtoaudeckue yKa3aHus K BBIITOJIHEHUIO PaOOTHI.

1. IloaroroBka JaHHBIX.

Hcnonk3yiiTe CHHTETUYECKUH HA0OP AAHHBIX, UMUTUPYIOUINI UCTOPHUYECKHUE JTAHHBIE O
Harpyske, ¢ TAKUMHU aTpuOyTaMu, KaK Jara, 4yac, TeMreparypa u pakTuieckas Harpys3Ka.

HopMmanu3yiite Habop HaHHBIX, MOCKOJBKY HEHWpPOHHBIE CEeTH Iydlie paboTalT ¢
HOPMAaJIN30BAaHHBIMH JTAHHBIMH.

2. HeiipocereBas MO/IETIb.
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Hcnonp3yiite 6ubanorexu Python, Takue kak TensorFlow mmm Keras.

Pazgenure Habop maHHBIX Ha 00YYArOITUI U TECTOBBIA HaOOPHI.

CrpoekTupyiite apXuUTEeKTypy HeHUpoHHOM ceTu. s MpOCTOTHI MOXXHO HayaTh C
BXOJIHOTO CJI0SI, OTHOTO CKPBITOTO CJIOS ¥ BBIXOJHOTO CIIOSI.

OOyunTe HEHPOCETEBYIO MOJIENIb Ha o0yJatroieM Habope.

3. OuneHka.

Hcnonp3yiiTe 00y4eHHYIO MOJAENb JUIsl TNPOTHO3MPOBAHHS 3HAUYCHWH HArpy3Ku B
TECTOBOM Habope.

4. PaccuuraiiTe Takue nokasarenu 3(pPEeKTUBHOCTH, KaK CpeaHss abCONOTHAs OmMOKa

(MAE) u cpeanexBanpatuynas omudka (RMSE).

5. Ananus.

Jns BusyanbHOW OIEHKH 3()()EKTHBHOCTH MOJENU MOCTpPOHTEe Trpaduku CcpaBHEHUS
(aKkTHYECKUX U MPOTHO3UPYEMBIX 3HAUCHUH.

OO6cynuTe BO3MOKHBIE IPUYMHBI PACXOXKIACHUN MEXAYy (PaKTHUYECKUMH U HMPOTHO3HBIMH
3HAYECHUSIMHU.

[IpemioxxnuTe BOZMOKHBIC YIYUIISHHUS HIH TOPAOOTKH MOJIEIH.

CpaBHHUTE NpecKa3aHus MOJENH ¢ (PAKTUYECKUMHU 3HAYEHUSMHU.

OOcyaute MNpUYMHBI  PACXOXKIAEHUM  (Hampumep, MPOCTOTa MOJEIH, IIyM B
CUHTETUYECKUX JaHHBIX U T.1.).

[IpennoxuTte ycoBepUICHCTBOBaHMS (Hampumep, Ooyiee TIyOOKHME CETH, pa3IHYHBIC
ApXUTEKTYpHl, 100aBICHUE JONOJHUTEIbHBIX GYHKIUHN U T.1.).

Jlabopamopnas paooma Ned Onmumuszayus pacnpeodeiennozo pacnpeoesienus
IHEP20PecyPCco8 ¢ UCHOIb308AHUEM UCKYCCMECHHO20 UHMELICKMA

Lenb: BHeIpUTh U OOYYUTH MOJENb MAIIMHHOTO OOy4YeHUSs, KOTOpas MpelCKa3bIBaeT
ONTUMAIBHYIO OTIPABKY HECKOJIBKUX PACHpEeICHHBIX dHEpreTudeckux pecypcoB (POP) mms
YIOBJIETBOPEHUS MOTPEOHOCTEM ANEKTPOCETH.

Kpatkue TeopeTnuecknue cBeJCHUS.

Pacnipenenennsie sHepreruueckue pecypebl (POP) — 3T0 HeOosblIMe HMCTOUYHUKH
HHEPIUHu, KOTOPbIE MOT'YT ObITh OOBEAMHEHBI JUI 00ecleYeHus] MOITHOCTH, HEOOXOAUMOMN st
YIOBJIETBOPEHHsI  peryisipHoro cmpoca. IlockoibKy ceTh CTaHOBUTCA Bce  Ooiee
JELEHTPAIN30BaHHOM, KpallHE Ba)XHO HMMETh aJTOPUTMBI, KOTOpPbIE MOTYT IPOTHO3UPOBATH
ONTUMAJIBHOE pacHpelieieHue 53TUX pecypcoB. MCKyCCTBEHHBIM HMHTEIUIEKT, B YacCTHOCTH
PErPECCUOHHBIE MOJIETHN, MO’KHO HMCIIOJIb30BaTh JUIsl IPOTHO3UPOBAHUS ONTUMAIbHON OTIPaBKU
Ha OCHOBE TaKMX (PaKTOPOB, KaK IOTOJHbIE YCIOBHSI, HCTOPUUYECKHUI CIIPOC U MHOTOE JIPYTOE.

3ajanue Ha 1abopaTOpHYIO padoTy.

Buenputre Momenb, KOTOpas yUUTHIBAa€T pa3iuuHble (AKTOpBl, Takue Kak
MPOTHO3MPYEMBIH  CIIPOC, COJHEYHOE H3IY4YCHHE, CKOPOCTh BeTpa ©  T.JI., YTOOBI
CIIPOTHO3UPOBATH BBIXOHYIO MOIIHOCTh Kaxa0ro POP.

OOyunTe MO/IeNb, UCTIONB3Ysl HICTOPUIECKHE JaHHBIC.

OrneHuTe NPOU3BOIUTENBHOCTH MOJIEIIH.

CMmonenupyiiTe THEBHYIO OTIIPABKY Ha OCHOBE ITPOTHO30B MOJIEIIH U BU3YaJM3UPYHTE €e.

PyxoBoste npuHIUIBL A1 pabOTHI:

[ToaroroBka naHHBIX: 3arpy3uTe NMPEAOCTaBICHHBIH HA0Op JaHHBIX, KOTOPBIM COAEPKUT
TaKhe CTOJNOIBI, KAaK BpEMEHHAsl MEeTKa, MPOTHO3UpyeMasi MOTPeOHOCTh, COTHEYHOE H3ITYYCHUE,
CKOPOCTh BeTpa U (paKkTUUIECKast BBIXOHASI MOIITHOCTH Kaxxaoro POP.
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BeiGepure ¢yHKIMM, KOTOphle OyAyT BBEICHBI B Mojedb. Hopmanusyite wuiu
CTaHAAPTU3UPYHTE JaHHBIE, €CITU 3TO HEOOXO0ANMO.

Peanu3yiite perpecCHOHHYIO MOJIENb ¢ HECKOJIBKUMH BBIXOZaMu, UcTionb3ys TensorFlow
WJIH JIFOOYIO IPYTYIO IPEATIOUTHTEIBbHYIO OMOINOTEKY.

PykoBOICTBO 1O pemieHuro.

[MpencraBnenne nanHbix. HaOop MaHHBIX JOKEH cOJAEpXaTh Takue (YHKIUHU, Kak
BPEMEHHAsI METKa, IPOTHO3MPYEMBI CIIPOC, COJHEYHOE W3JIy4YeHHE, CKOPOCTh BETpa H
BBIXOJIHBIC CTOJIONBI Jist Kaknoro DER, Takue kak coHe4Hasi SHEpTusi, SHEPrUsl BETpa M pacxoj
OaTapeu.

3arpy3ute HabOp JaHHBIX B CBOIO CpEAy C MOMOIIBI0 pandas.

W3yuynre naHHbBIe, TOWMHTE HMX DPACIpelesieHHe W JII0Oble 3aKOHOMEPHOCTH, KOTOpBIC
MOT'YT BO3HHKHYTb.

[IpenBaputenbHas 06paboTKa.

Yo6eautech, 4T0 B HAOOpe IaHHBIX HET NPOMYIICHHBIX 3HaueHui. OOpabaTwiBaiiTe
T00BICe IPONYIIEHHBIC 3HAYCHHUS TTOIXO/ISIIIUMU METOAaMH, JTHO0 0TOpackiBasi, THOO BMEHSIS.

Hopmanu3yiite nim craHaapTH3UpyHTe 00BEKTHI TAKUM 00pa3oM, 4TOObI BCE OHU UMEIU
OJIMHAKOBBIN MacmTad, 3TO TOMOXeT OoJiee 3PPEKTUBHO 00yIaTh MOJCIb.

Pa3paborka mopmemnu.

Hcnonb30BaTh MOKHO PETPECCHOHHYIO MOJIENb C HECKOJIbKUMHU BBIXOJIAMH, MOCKOIBKY
CTPEMHUMCS TIPEJICKa3aTh HECKOJIBKO BBIXOJIOB (COJIHEUHAS SHEPTHUS, YHEPTHS BETpa U T.11.).

Onpenenure ¢pyaxiuu (X) U 1eeBbIe BBIXOHbIC JaHHbBIE (Y).

Paznenute namHple Ha OOydYarolWe W TECTOBBIE HAOOPHI JAHHBIX. PacmpocTpaHeHHOE
COOTHOIIIEHUE pazfienenus coctabiseT 80% ansa odydenus u 20% i TECTUPOBAHUS.

Hcnonb3yiiTe MultiOutputRegressor c GradientBoostingRegressor TUTSI
MPOrHO3UPOBaHU. [[pyrue Moaenu Takke MOKHO OIpoOOBaTh HA OCHOBE IKCIIEPUMEHTOB.

OO0yueHne MOJIETH.

OO0yunTe MOZIENB, UCTIONB3Ys 00yJaroUi HaOOp TaHHBIX.

CoxpaHuTe MOJArOTOBJIEHHBbIE Beca AN OyIyUIMX MPOTHO30B WM AaJbHEUIIEH TOYHOM
HaCTPOUKHU.

OreHka.

Hcnonb3yiiTe MOJENb JUIsi MPOTHO3UPOBAHHUS HA OCHOBE TECTOBOTO HaOOpa IaHHBIX.

CpaBHHTE NPOTHO3UPYEMBIE PE3YJIbTAaThl C (DAKTUYECKUMH, HCIOIB3YysS OIEHOYHBIC
nmokasarenu, Takue kak MAE u RMSE.

Busyanusanus.

Beibepute neHp u3 Habopa TECTOBBIX JAHHBIX M HCIOJIB3YHTE MOJAENb s
MPOTHO3UPOBAHUS BBIXOJTHON MOIIIHOCTH Ha KaXKIbIi yac.

[TocTpotite rpadmk TUX MPOTHO30B U CPaBHUTE UX C (PAKTUUECKOW OTHPABKOM, YTOOBI
BU3YaJIbHO OLIEHUTh TOYHOCTb MOJIEIIH.

Crtpykrypa u hopMa oTueTa 0 1abopaTopHOM paboTe
HazBanue yueOHOTO 3aBeieHUS

KADEJPA N
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OTYET
3AIIUIIEH C OLIEHKOU

I[TPEITOAABATEJIb

HOJDKHOCTB, Y4. CTCIICHDb, 3BAHUE noAanMrCh, JaTa WHHUIIHAJIBI, (1)aMI/IJII/I}I

OTYET ITO JJABOPATOPHOU PAFOTE

1o kypcy: CUCTEMBI LIUOPOBO JUCTIETUYEPE3ALIMHU

PABOTY BBIITIOJIHUJI
CTYHAEHT I'P. Ne

OoAIMCh, JaTa HWHHUIIKMAJIBI, (I)aMI/IJ'II/IFI

Cankr-IlerepOypr 20

Conep:xanue oT4yeTa

esab padoThI:
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3agauu:

TeopeTuyeckue cBeleHUs

B otdere mo naboparopHoii pabore 00s3aTeTbHO IOJKHBI OBITH YKa3aHbl TEOPETHUECKUE
CBEIICHUs, HEOOXOAUMBIC JUIS BBIMOJHECHHUS JIAOOPATOPHOW PabOThl, B TOM YHCIIE JaHHBIE 00
YCTaHOBKE, Ha KOTOPO#i BBIMIOJHSLIACh PaboTa.

PacyeTHo-rpaduyeckast 4acTrb
B Hagaste yka3pIBalOTCSl UCXOIHBIE TAHHBIC, PACUEThI, TPAadUICCKUE IIOCTPOCHHUS.
BeiBOABI

Otuer no nabopaTopHOi paboTe 00sA3aTEIbHO JOIKEH COJEpPXaTh BBIBOJABI 110 JIAOOPATOPHOM
paboTe, B KOTOPOI OIKHBI OTPaKaThesl PaKThl JOCTHIKESHUS LIENH.

Cnucok MCIo/Ib3yeMoii JTUuTepaTyphl

Cnucok ucnonb3lyeMoil autepatypsl odopmisiercss B coorBerctBuu ¢ ['OCT 7.0.100-2018 —
bubnmorpaduueckas 3amuck. budbnmuorpaduueckoe onucanue. O0mue TpeOOBaHUS W TpaBHIIA
COCTaBJICHUSI.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT 0 HAay4IHO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa M mpaBuia opOpMIIEHHs OTYET MO J1abopaTopHOH paboTe odopmiseTcs
JT00BIM NIEYAaTHBIM CIIOCOOOM Ha 0JIHOM cTopoHe JucTa Oenoit Oymaru popmara A4.

1.2.B otuere mno naboparopHoil pabore gomyckaercss uHTepBai 1.0 m 1.5, kernp He
meHee 12, BelpaBHUBaHUE 10 MIMPUHE, OTCTYI KpacHo# cTpoku 1.0.

1.3. IiBet mpudTa 101KeH OBITh YEPHBIM.
2. Hymepanusi cTpaHun oT4eTa

2.1. Ctpanunpsl oT4era cCleAyeT HyMepoBaTh apaOCKumu uudpamu, coOMogast CKBO3HYIO
HYMEpAIHUIO 110 BCEMY TEKCTY oTdeTa. HoMep cTpaHHWIBI IPOCTABISIETCS B HA3Y KaXKIOTO JIUCTA
10 LIEHTPY.

2.2. TUTynbHBIN JUCT BKIIOYaeTcs B OOLIYI0 HyMepaluio cTpaHull ordyera. Homep crpanuibsl Ha
TUTYJIbHOM JIMCTE HE IIPOCTABIISAETCA.

3. Hymepauus pa3aesioB U mMoApa3ieaoB oT4eTa
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3.1. Paznensl OOKHBI UMETh MOPSKOBBIE HOMEpa B Ipejeiax BCEro oTueTa, 0003HaueHHBIC
apabckumu nudpamu.

3.2. Pa3nensl MOTyT OBITH pa30OHUTHI Ha mojapasaenbl. Hymepanus moapasnesioB coCTaBiseTcs: U3
HOMEpa pasliena W THojapasjena, 0003HaAUEHHOro dYepe3 TOouKy, Hampumep, «l.1.». B koHue
HAa3BaHUs Pa3/IEJIOB U MOAPA3/IEIOB TOUKA HE CTABUTCSL.

4. WiutocTpanuu

4.1. nnrocTpaliid  TIOJIUCHIBAIOTCS  CHU3Y apaOCKkuMu IudpamMu  yepe3 mpoben mocie
cioBa «PUCYHOK» U MMEIOT JIMOO CKBO3HYIO HYMEpaIlUio, IMOO HyMEpaliuio B COOTBETCTBUH C
paszeniamMmu oT4era.

4.2. Bce wurocTpanuu (pUCYHKH) JOJKHBI MMETh Ha3BaHWE, KOTOPOE YKa3bIBACTCS IOCIIE
HOMEpa WUIIOCTpallMK  4epe3  Tupe, Hanpumep, «Pucynok 1 — CrpykrypHas cxema
oaHOKOHTYpHOIT CAP».

4.3. Tloamucu Bcex WILTIOCTPAIlMU BRIPABHUBAIOTCS T10 IICHTPY CTPOKH.
5. 'pagpuxn

5.1. I'paduku momxHb! ObITH yeTKUMH. [Ipu opopmiernn rpadukoB HEOOXOIUMO YKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEH U caMUX I'paMKOB.

52. Ecmum Tpaduku OTpakalOT CpaBHEHHE JIBYX OKCIHEPUMEHTOB, PEKOMEHIYETCS HX
BBINOJIHEHHUE B OJTHON CHCTEME KOOPAUHAT.

6. TadauubI

6.1.B oryere 1m0 abopaTOpHO  paboOTe pPEKOMEHAYETCsl CKBO3HAas  HyMepamus
tabsuil. JlomyckaeTcss Hymepaius TabiauI] B mpejeiax paszena ordeTa. B atom ciyuae HOMep
TaOJIHUIIBI COCTOMT U3 HOMEPA pa3jielia U MOPSIKOBOr0 HOMeEpa TabIHIIbI, pa3aeeHHbIX TOYKOM.

6.2. TaGnuiel HyMepyroTCsi apaObCKuMu nHudpamu.

6.3. Hymepanust tabmui; mpousBoaAuTCs co ciaoBoM «Tabmuiay 6e3 3Haka «Noy, Hampumep,
«Tabmuma 1».

6.5.4. Kaxxnas tabmuia 10DKHA UMETh Ha3BaHHE, KOTOPOE CIIENyeT MOMEeNaTh Hajl TaOJuIeH
ciieBa Oe3 a03aIHOTO OTCTYIA B OJIHY CTPOKY C €€ HOMEPOM 4epe3 THpeE.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITENILHOM PabOThI, 00yJarONIUiCs BBIMOIHAET paboOTy MO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOywaromuxcst 1mo 3aoyHoi (opme O0O0ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBINONHEHHS] CAaMOCTOSTENBbHOW paboThl, y oOydaromerocst GopMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIEeYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOy4YeHHs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.
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MeTogudyeckuMl ~ MaTepualaMH,  HANPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00ydJaronuxcs SBISIOTCS:

—  y4eOHO-METOAMYECKHA MaTeprall 1O JUCIUILINHE;

— METOJIUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (s 00ydarommxcst
1o 3a049HOU (popme oOydeHwHs ).

11.4. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAaEMOCTH IpEAyCMAaTpUBAE€T KOHTPOJb KauecTBa 3HAHUI
00ydJaroumxcs, OCyIlIeCTBISIEMOT0 B TEUEHHE CEMECTpa C IIeJIbI0 OIEHMBAHUS XOJa OCBOEHUS
JUCIUTUIAHBI.

Cucrema OLEHOK IpPH MPOBEACHUU MPOMEKYTOYHOM aTTeCTallud OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyieM KOHTPOJE YCIIEBAEMOCTH U
IPOMEXyTOuHOW arrectauuu cTyfaeHToB ['YAII, oOyyaromuxcss 1O MpOrpaMMbl BBICILIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadyecTBa ydeOHOW paboThl
crynentoB B 'Y AIy.

[IpoBeneHue TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OCYIIECTBISIETCA C MOMOIIBIO TECTOB,
npuBeJIEHHBIX B Tabiumie 18. OleHnBaHUE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH OIEHUBAETCA IO
cucteme 3aueT/ He 3a4yeT. [100KUTenbHBIA pe3yabTaT TEKYIIEro KOHTPOJISI YCIIeBaeMOCTH J1aeT
CTYJICHTY JOTOTHUTEIBHBIA OaJUT IPU MPOBEICHUN ITPOMEKYTOUHON aTTECTAIUH.

11.5. Metoauueckue yka3zaHus A 00y4aroUIMXcs MO MPOXOXKICHUIO IPOMEKYTOUYHOMN
aTTecTaluu

[Ipomexyrounas  arTectauus  OOydalOIIUMXCS — NpeAycCMaTpUBaeT  OIICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢dopMa OIEHKHA 3HAHWH, MOJYyYEeHHBIX
00y4aromuMcsl TPU U3YYEHUU AUCHUILTUHBI, TPU BBIMOJTHEHUN KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, HAY4HO-HUCCIEA0BATEIBCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTALIMOHHON OLIEHKOU
COTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBHO.

[IpomexyTouHas arrecTanusi OpOBOAUTCA B (QopMme AUPPEpEeHLIHPOBAHHOIO 3ayeTa.
3ayer mpoBOAUTCA B YCTHOH ¢Qopme mo OwieraM B BHUAE IMOATOTOBKU M HU3JI0XKEHUS
pa3BépHyTOTO OTBETa. Bpems Ha moAroToBKy orBeTa - 30 MUHYT.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOYHON aTTeCTAalMU OCYLIECTBIIAETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxeHuit «O TekyleM KOHTpOJE YCIEBAEMOCTH U
OpoMeXXyTouHOW arrectauuu cTyfaeHToB ['YAII, oOywaromuxcs MO NporpaMmbl BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AIy.

[IpomexyTouHas aTTecTanys OLIGHMBAETCA IO pe3yjibTaTaM TEKYIIEro KOHTPOJIS
yCIIeBaeMOCTH. OK3aMEH IpOBOJUTCS B yCTHOH (opme mo Ouseram, NpeACTaBICHHBIM B
tabyme 16. B cioydae, ecinu CTyIEHT MO YBOKUTEIBHON NMPUYMHE HE BBITOJHUI TPEOOBAHUS
TEKYIIEro KOHTPOJS, €My NpPENOCTaBIsAETCS BO3MOXXHOCTh CHATh 33J0JDKEHHOCTH IIO
nponyieHHbIM TemMaM. dopma mpoBeeHUs IPOMEXKYTOUHOM aTTeCTallMi — MUCbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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