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AHHOTaUs

Jucuunnuna «PacrpeneneHHble  MHTEIUIEKTYalbHbIE HJHEPrOCUCTEMBI» BXOIWUT B
o0pa3oBaTeNbHYI0 NPOrpaMMy BBICIIETO 00pa3oBaHUsi — TMporpammy OakajgaBpuaTa IO
HarnpapieHU0 MoAroToBku 13.03.02 «DneKTposHEpreTuKa U JIEKTPOTEXHUKA) HAIIPABICHHOCTH
«udposas sneprerukay. JucuumnmHa peanusyercs kadeapoi «Ne32y.

JucuuniuHa  He  sBIsSETCS  00s3aTENbHOM  MpPU  OCBOGHUU  OOyYaroIIUMCS
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 M YCIOBHU pabOTHI
OT/IEJIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPreTUUECKON CUCTEMBD)

CopepxaHue OUCUMIUIMHBI OXBAThIBAET LIMPOKUN CIEKTP BOIPOCOB, CBS3aHHBIX C
WHTErpalMel, YIpaBJIE€HUEM U ONTHMH3ALUEH pacCHpeleNCHHbIX 3HEPreTHYECKUX PECYPCOB
(POP) B paMKax COBpEMEHHBIX 3JIEKTPOIHEPTETUUECKUX CUCTEM.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JeKIHH, JIJA00paTOpHbIE pabOTHI, CAMOCTOSITEIbHAS PadoTa 00yJaromIerocs.

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsI 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 JTUCITUTUTMHBI

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 pamKax COBpeMEHHON HHPPACTPYKTYPHI JICKTPOCHAOKEHUS.

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 3aa4n
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;

— CucremMbl HU(PPOBON AUCTIETUEPU3ALINH.

3HaHus, MOJydeHHblE NpPU HM3YyYEHMM MaTepuaia JaHHOM IMCLUMIUIMHBL, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAuY€HHE, TaK M BCIOMOTaTElIbHOE HCIOJIb30BAaHUE IMPU MPOXOKACHUU
IPOM3BOJICTBEHHON MPEAUINIOMHOM MPAKTUKK U MOJTOTOBKE BBITYCKHON KBanM(UKALMOHHOM
paboThl, ¥ U3yYCHHUHU APYTUX JUCIUTIINH:

— DOHeproycTaHOBKH Ha OCHOBE BO300OHOBJISIEMbIX HCTOUHUKOB 3HEPTHUH;

— DOHeprocoepexeHne U 3Heprod3(HeKTUBHOCTS;

— Pab6ora nag BKP.




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIECIBHBIX BHUIOB Yy4eOHOM
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
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu 17 17
AyoumopHhuie 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoi nmpoekt (pabota) (KII, KP), (qac)
9K3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 38 38
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
k3. **) 3au.

£

IIpumeuanue: KaHAUDATCKHIT SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenernceHue TPYyIOSMKOCTH JUCIUTUIMHBI IO Pa3/ieiiaM U BHJIAM 3aHSTHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC

Pazgensl, TeMbI TUCITUTLIMHEI (1ac) (aac) (1ac) (ac) (1ac)

Cemectp 7

Pasmen 1. BBexgenue B pacrpeneieHHbIE
MHTEJUIEKTYaIbHBIE 3JIEKTPOIHEPTETHUECKHE CUCTEMBI

Tema 1.1. 0630p COBpPEMEHHBIX
3JIEKTPOIHEPTETHUYECKUX CHUCTEM

Tema  1.2. OcHOBBI  pacIpenercHHON 5 5 10
TreHepaluy U MUKpOCeTen

Tema 1.3. 3HayeHue  UHTEIIEKTa B
3JIEKTPOIHEPreTHIECKUX CHCTEMax
Tema 1.4. OcHOBHBIE TPOOIEMBI U BO3MOKHOCTH
pacnpeieIeHHBIX HHTEJJIEKTYalbHbBIX CHCTEM




Pasnmen 2. UHckyccTBEeHHBIH HHTEIIEKT B
SHEProCHCTEMAX

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

Tema 2.2. Meromst WU, mnpumeHsemble B
AIIEKTPOIHEPTETHUECKUX CHCTEMAX

2.2.1. HeiiponHnsle ceTu

2.2.2. JlepeBbs pelieHui U ciydaiHble Jeca

2.2.3. BekTopHbIE MallIMHBI C TTOIACPIKKON

2.2.4. Obyuenue c IPUMEHEHUEM
MOJKPETICHUS

Tema 2.3. [Ipumenenue MU miis oOHApyReHHUS
HEUCTIPABHOCTEH, TIPOTHOZUPOBAHUS HArpy3KH U
yhpaBlieHHS aKTUBAMU
Tema 2.4. Tematndeckne UCCIACTOBAHMS: peaTU3aINs
MM B sHEprocucreMax B PeajbHbIX YCIOBUAX

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 KOMMYHHKAIIHOHHBIX HHPPACTPYKTYp B
MHTEJJICKTYJIBHOM YIIPAaBICHUHI

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

Uroro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCSl B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
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. Tematmueckue uccienoBanus: peanuzauus MU B sHeprocucremax B
peabHbIX YCIOBHUIX

3 Paznen 3: YnpasneHne 1 MOHUTOPHHT PACHPEAETICHHBIX CUCTEM

Tewma 3.1. KoMIIOHEHTHI paciipeeieHHbIX CHCTEM U HX MapaMeTphl

Tema 3.2. Cencopunsle TexHonoruu u loT B sHeprocucremax

Tewma 3.3. Ctpareruu ynpapiaeHUs paclpeaeICHHON TeHepanuei

3.3.1. [Ipsimoe ymipaBieHuE

3.3.2. IlpeaukTHBHOE yIIpaBlieHUE

3.3.3. JlenieHTpann30BaHHBIC U IIEHTPATN30BAaHHBIE CXEMBI YIIPABICHUS

Tema 3.4. Pomp KOMMYHUKAIlMOHHBIX HWH(PPACTPYKTYp B HHTEIUIEKTYAIEHOM
YIpaBICHUHU

4 Paznen 4: PacmmpenHble TeMbl B 00JAacTH paclpelelieHHBIX HHTEIUIEKTYaIbHBIX
SHEPTrOCHUCTEM

Tema 4.1. HakonuTenu 3HEpruu 1 UX pojib B paclpeesIeHHBIX cUCTEMax

Tema 4.2. aTerpanust BO300HOBISIEMBIX HCTOYHHKOB SHEPTHH U IPOOJIEMBI

Tema 4.3. YCTOWYMBOCTH CETH W AaCHEKTHl 0E30IMaCHOCTH B HHTEIUIEKTYalbHBIX
cucremMax

Tema 4.4. bynymwue TEHACHIMU: HA TMyTH K TOJHOCTHIO qu)pOBI)IM 51
HMHTEJUIEKTYAIbHBIM 3JIEKTPOCETSIM

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

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

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

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bceero \ \ ]

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
No TpynoeMKocTb, | TpaKTUYECKON | pa3aena
HaumenoBanne 1abopaTopHbIX padboT pyA - | TP pasil
/1 (gac) MOATOTOBKU, | JUCLIHMII
(gac) JIMHBI

Cemectp 7




1 MonenupoBaHue U aHaIU3 0a30BO# pacmpeeieHHOM 5 5 1
9HEPrOCHCTEMBI
2 [IpornosupoBanue crnpoca Ha HArpy3Ky ¢ HOMOIIIbIO 5 5 2
MAaIIMHHOTO 00y4YeHNS, MPUBEICHHOTO K MOJIEIN
JIMHENHOMN perpeccuu.

3 IIporHo3upoBaHue Harpy3Ku B 3HEProCUCTEMAX C 4 4 3

WCIOJIb30BAHNEM UCKYCCTBEHHBIX HEHPOHHBIX CETEH
4 OnTuMu3aIs pactpeieIeHHOTO paclpeaeeHHS 3 3 4

9HEProOpPeECypPCOB € HCIOIb30BaHUEM HCKYCCTBEHHOTO

MHTEJUIEKTa
Bcero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbsl caMocTosiTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.
Tabnuna 7 — Bujsl caMoCTOSTENIbHON PabOTHI U €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocTosTenbHOM paboThI
qac qac
1 2 3
H3ydeHne TeopeTHUecKOoro MmaTepuania
20 20
nucuurnael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13) 4 4
[ToaroroBka kK MpOMEKYTOUHOM 4 4
attecranuu (ITA)
Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS

JUISL CAMOCTOSITETTEHOM pabOThI 00YUAIONIMXCS TTO TUCIUIUIUHE (MOTYITIO)

yLIe6HO'MeTO)II/ILIeCKI/IC MaTCepuaibl I CaMOCTOSTEIbHON pa6OTLI 06yan01111/1xc;1 YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp nMeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

Hludp/
URL agpec

bubnmorpaduyeckast cchliika

KomuecTBo 3k3eMInIIpoB B OMOIMOTEKE
(KpOoMe SIIeKTPOHHBIX K3eMILISIPOB)

OCHOBBI IPOrpaMMHUPOBaHus Ha si3bike Python: [
DIeKTPOHHBINA pecypc] : yIeOHO-METOTUIECKOE
nocobue / A. U. Casennes [u ap.] ; C.-ITerepo.

rocC. YH-T a9POKOCM. IPUOOPOCTPOEHHUS. - 18
OeKTpoH. TeKcToBbIe AaH. - CankT-IleTepOypr:

Wzn-so I'YAIL 2019. - 38 c.

OCHOBBI HCKYyCCTBEHHOT'O UHTEJUIEKTA B

npodecCHOHAIBHON IeATENBHOCTH | Y4eOHO- 18

Meroauueckoe mocobue / A. C. Crenamkuna, E.
A. @®pornosa, H. B. I'ymmuna ; C.-Iletep0. roc. yH-

8




T a3pOKOCcM. TpubopocTpoeHus. - CaHKT-
IletepOypr : M3a-Bo ['YAII, 2022. - 109 c.

Bozo6HoBNsIEMBIE M HETPATUITIOHHBIE UCTOYHHKHI
SHEPIHH : [ DJICKTPOHHEIH pecypc] : yueOHOe
nmocobue / JI. A. Bonkos [u ap.] ; C.-IleTepO. roc. 18
VH-T a3POKOCM. TIPHOOPOCTPOCHHUS. - DICKTPOH.
TEKCTOBBIC JaH. - CaHkT-IleTepOypr : U31-Bo
I'VAIL, 2020. - 121 c.

7. IlepeyeHb 2IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOI cetH «VHTepHeT»
[MepeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHEeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL aapec HaumenoBanue

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

https://www.eprussia.ru/lib/ | budaunoreka 3neKTPOHHOr0 KypHasia « JHEPreTHKa U
MPOMBIIUIEHHOCTh Poccum»

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTEILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yeMOro IPOrpaMMHOTO oOecTieueHus npeacTasieH B Tabuuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/t HaumenoBanue

Python IDE

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

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

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKON 0a3hl

Ne HanmeHnoBaHMe cOCTaBHOW 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH)
1 MynbTumMeanitHas T€KUUOHHAs ayIUTOPUS 21-21
Kommprorepsr ¢ yctanoBineHHsiM Ha HUX [1O Python (Bepcus e 31-04
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ke 3.x)c oubmmorekamu (numpy, matplotlib, pandas, and

scipy)
Jupyter Notebook or wiau aro6as Python IDE

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CpPEACTB JJIsi NPOBEIEHUS IMPOMEKYTOYHOH aTTeCTalluu
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTalluN

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

JuddepeHpoBaHHbIN 3a4ET Criucok BompocoB K nud¢.3auéry;
[IprMepHbIil epedeHb BOIIPOCOB ISl TECTOB.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXKET HCIOIB30BaThCS
100-6atbHast ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIB30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITUI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIOMOJHHUTEIBHOW JIMTEPaTyphl,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIIbHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY W3JIaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE J0IYCKAET CYIIECTBEHHbIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEpaTypHl;

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM INPUMEHECHHHM 3HAHMI
HaIlpaBJICHUS;

— cl1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CIEIIMATU3UPOBAHHBIX MOHSITHM.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOH 4YacTH MPOrpPaMMHOIO
MarepHaa;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCIIBITHIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHMIA;

— HE MOXKET apryMEeHTHPOBATh HAy4YHbIE MTOJIOKECHHUS,;

— He QOpMYJIMPYET BHIBOJAOB U 0000LICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10




10.3. TunoBble KOHTPOJILHEIC 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3amaun) asis sK3aMeHa mpeICTaBIeHb B Tabuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/t [Tepeuyens BonmpocoB (3a1a4) 115 IK3aMeHa Kon
UHJIMKaTopa
Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO
Bomnpocs! s qudd. 3auera npezacrasieHsl B Tadmuie 16.
Ta6mmma 16 — Boripocs! mist iudd. 3auera
Ko
Ne i/ [Tepeuens BompocoB s qudd. 3auera I/IHI[I/IK:’ll‘Opa

1. KakoBa oOCHOBHas IIeJIb UCIIOJIb30BaHUS UCKyccTBeHHOro | HK-1.J1.2
MHTEJUIEKTa B dHEeprocucreMax?

2. HazoBuTte Ba anropuTMa UCKYCCTBEHHOTO MHTEIUICKTA,
0OBIYHO UCIIOJIb3YEMBIX Il IPOTHO3MPOBAHUS CIIPOCca B
SHEprocucTreMax.

3. Kak mamumnHoe 00y4eHune cnocoocTByeT
MPOTHO3UPOBAHUIO TEXHUYECKOTO 00CTYKHBAHUS
AIIEKTPUUYECKUX CHUCTEM?

4. Omnpenenute HEUPOHHBIE CETH U UX 3HAUYCHUE B
IPOTHO3UPOBAHUU OTKA30B SHEPTOCUCTEM.

5. Kakoit MeTo HCKYyCCTBEHHOTO MHTEIIEKTA MOIXO0IUT
JUI PacliO3HaBaHUs 3aKOHOMEPHOCTEH B TaHHBIX O
NOTPEeOJICHUH 3JIEKTPOIHEPTUU?

6. Kak o0y4eHue ¢ moJKpernieHueM oMoraeT
ONTUMU3UPOBATH padOTY 3IEKTpOCETEN?

7. KakoBa poiib HCKYCCTBEHHOI'O MHTEJUIEKTA B IOBBILICHUN
9HEProdPPEeKTUBHOCTH 3JaHUIA?

8. Kaxoii aTan npeaBapuTenbHONH 00paOOTKU TaHHBIX UMEET
pelarolee 3HaueHue i1 00y4eHHs TOUHBIX MoJienen
HCKYCCTBEHHOI'O MHTEJIJIEKTa MTPH aHAJIN3e
SHEeprocucTem?

9. OOBsICHUTE, KAK UCKYCCTBEHHBIH MHTEIIIEKT MOXKET
MIOMOYb B OOHAPYKEHUN aHOMAIIUI B SHEPTrOCUCTEMAX.

10. Kak MO>XHO MCIIOJIB30BaTh UCKYCCTBEHHbII HHTEIIEKT
JUTS IPOTHO3UPOBAHUS ¥ CMSATUEHHSI TTOCIIEICTBUI
nepeboeB B 110/1a4e NEKTPOIHEPrUn?

11. OnummTe OCHOBHBIE KOMITOHEHTHI HK-5.71.1
AIIEKTPOIHEPTETHUECKON CUCTEMBI.

12. Kak nucbananc ¢a3 B Tpexdas3Hoii cucteme BIHUSIET HA
Ka4eCTBO 3JIEKTPOIHEPrHn?

13. KakoBbI KIIFOUEBBIE TTAPAMETPHI TSI KOHTPOJIS
paboTocnoco6HOCTH TpaHchopmaTopa?

14. Kak ynpapisieTcsi peakTHUBHAasi MOIIIHOCTh B
sHEeprocucreme?

15. KakoBo 3HaueHHe Kor¢(uIineHTa MOIIIHOCTH B
AIIEKTPUUYECKON CHCTEME U KaK €r0 MOXKHO YIy4LIUTh?

16. O6BsicHUTE IPUHIIUT PaOOTH ABTOMATUYECKOTO
BBIKJTIOYATEJIS.

17. Kak ynpaBisitoTCs 4aCTOTHBIE OTKJIOHEHHSI B paMKax
O0JIbIIION B3aUMOCBSI3aHHON ceTh?

18. KakoBa poJib KOHJICHCATOPHOUW OaTapeu B
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sHeprocucreMax?
19 Onuimre OCHOBHBIE 9Tallbl, CBA3aHHBIC C IPOBCACHUCM
aHaJM3a MOTOKa Harpy3KH.

20. Onpenenure 3HeprodHHEeKTUBHOCTH B KOHTEKCTE
AIIEKTPOIHEpreTHYecKuX cucrteM. Kak pacrpenencHHble
MCTOYHUKH T'€HEPALUH BIUSIOT HA
9HEProdPPEeKTUBHOCTH IHEPTOCUCTEMBI?

21. Kakyro poib UTPaeT yIpaBJIeHUE CIIPOCOM B TIOBBIIICHUH
9HEProdh(PEeKTUBHOCTHU ANEKTPOCETEH?

22. Kak uHTerparus BO300HOBIISIEMBIX HCTOYHUKOB SHEPTHUH,
TaKUX KaK COJIHEYHAas U BETPOBas, BIUSCT HA
3¢ (HEeKTUBHOCTH YHEPTOCUCTEMBI?

23. O0BsICHUTE 3HAYCHHE BHICOKOA(DPEKTUBHBIX
TpaHc(hOpPMATOPOB B paCTIPEICTUTEIBHBIX CETAX.

24. Onummre BIUSHAE MOTEPh Ha JTMHUAX JIEKTPONepeiadn
Ha 0011yI0 3 (HEKTHBHOCTH YIHEPTOCHUCTEMBI.

25. Kak cuoBbI€ 3JIEKTPOHHBIE YCTPOICTBA MOTYT IIOMOYb B
MOBBIIIEHUH 3()(HEKTUBHOCTH CUCTEM
ANIEKTPOCHA0KEeHUs?

26. Kakue npoGiieMsl B 001acT S3HEProdHEeKTUBHOCTH
BO3HHKAIOT B CBSI3U C YBEJIMYCHUEM MPOHUKHOBEHHUS
IIEKTPOMOOHITCH?

27. O0OBSACHHUTE KOHIICTIIHIO «yMHBIX CETel» M UX MOTEHIINAI
B TIOBBIIICHUH YHEPrOd(PEKTUBHOCTH.

TK-5.71.5

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeCTaBICHBI B Ta0mwmIe 17.

Tabmuna 17 — IlepeueHn TeM 151 KypcOBOTO MPOEKTUPOBAHHMSI/BHITIOJTHEHUSI KYPCOBOM paboThI

Ne /it .
KypcOBOIl pabOThI

[TpumepHBIii IepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

BOHpOCLI AJid - IIPOBCIACHUSA HpOMe)KYTOqHOﬁ arrecrallun B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.
Tabnuua 18 — IIpumepHbIil epeueHb BOIIPOCOB Il TECTOB

y Koz
Ne n/mn [IpuMepHBIil IepeyeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1. Kakoit MeToJ1 ICKYCCTBEHHOTO HHTEIIeKTa ocoOeHHo nmonyisipeH | T1K-5./1.1

JUIL COCTaBJIEHUS IPOTHO30B HA OCHOBE UCTOPUYECKUX JaHHBIX B
sHeprocucremMax?

A. I'eHeTnueckue ajaropuTMbl
B. Cucrempl He4eTKON JTOTHMKU
C. MamuHbI OTIOPHBIX BEKTOPOB
D. Heiiponnsle ceTn

2. Kuemy oTHOCHTCS "peakTUBHAS MOIIHOCTB'" B CUCTEMax
AJIEKTPOCHAOKEHMSI?

A. Cuta, BBITIOJHSIIONIAS TIOJIE3HYIO paboTy
B. MomHocTh, KOTOpasi Kos1edJieTcs B3aJ U BIiepe/
C. Ilotepu >1eKTpoIHEPrUU B BUJE TEIUIa
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D. MomHoCTb, UCoJIb3yeMas JJ1s1 3al[UThl CUCTEMBI

3. [loueMy POTHO3UPOBAHUE CIIPOCA UMEET PElIaroIiee 3HAaYCHUE JUIs
3¢ (heKTUBHON pabOTHI SFHEPTOCUCTEMBI?

A. Jlnsg cHKkeHus o01Ieil Harpy3Ku Ha CUCTEMY

B. CBect kK MUHMMYMY BbIpaOOTKY PEaKTUBHOM MOLTHOCTH

C. O6ecnieyuTh ONTHMAJIBHYIO BLIPAOOTKY H pacnpe/ejieHue
3JIEKTPOIHEPIruM

D. Orpannuuth posb HEBO30OHOBIIIEMBIX HICTOYHUKOB 3HEPTUU

4. Yro U3 nepedyrcIeHHOrO ABJISETCS CYLIECTBEHHBIM
HPEUMYILECTBOM HCIIOIB30BAHUS PaclpeaeIeHHBIX
JHEpreTUUecKux pecypcos (POP)?

A. CHuxeHMe 3aBUCUMOCTH OT SIZIEPHOM 3HEprun

B. IN'apanTupoBanHOE NOBBIIEHUE SHEPTO3(HPEKTUBHOCTH

C. IloBblIlIeHHAs] YCTOIHYHBOCTH U THOKOCTh YJHEPTOCHCTEMBI
D. IlonHas 3amMeHa TpaAMUIMOHHBIX UCTOYHUKOB ITUTAHUS

5. B KOHTEKCTE SHEeproCHCTEMBbI, KAKOBA OCHOBHAS (DYHKITUS
KOHJICHCATOpHOU OaTapen?

A. I HaKOIIJICHUS SHEPTUU B TEUCHHE JTUTEIILHOIO BPEMEHH
B. O6ecnieunTh KOMIEHCALNIO PEAKTUBHON MOITHOCTH

C. BoicTynath B Ka4yecTBe pe3epBHOI0 HCTOYHMKA BO BpeMs
nepedoes B padore

D. Inst mpeoOpazoBaHus IEPEMEHHOTO TOKA B IIOCTOSTHHBIN

6. Kaxoii anropuT™ UCKYyCCTBEHHOTO MHTEIIJIEKTa 0COOEHHO
MI0JIE3€H I COMOCTaBICHMSI CHIOMUHYTHBIX BBITOJI C
JOJITOCPOYHBIMU LENISAMH ONTUMHU3ALUN SHEPTOCUCTEMBI?

A. O0y4eHue ¢ NOAKpeNnIeHueM
B. /lepeBbs IpuHATHS pelIeHUN
C. K-Means knacrepuzanus

J1. Naive Bayes

7. Kak HHTCIJUICKTYAJIIBHBIC CETU B IICPBYIO OUCPC/b IMOBBIIIAIOT
sHeprodhHekTUBHOCTH?

A. Ilyrem npeoOpa3oBaHus Bcell SHEPTUU B BO30OHOBIISIEMbIE
HUCTOYHUKHN

B. ITyrem o0ecrieueHrst MOHUTOPMHIA M KOHTPOJISI
IHepPronorTpedieHNs B pe;KuMe peajbHOr0 BpeMeHH

C. 3a cyer NOJIHOTO YCTpaHEHMsI IOTEPH AIEKTPOIHEPTUU

D. Ilyrem BHeapeHUS pOOOTOB C HCKYCCTBEHHBIM MHTEIIJIEKTOM Ha
AIIEKTPOCTAHLUAX

8. Kakoii KOMIIOHEHT CUCTEMBI dJIEKTPOCHAOKEHHUS JEHCTBYET KaK
MIPENOXPAHUTEIIBHOE YCTPONCTBO JJIs IPEPBIBAHUS YPE3MEPHBIX
TOKOB?

TK-5.]1.5

MK-1.]1.2
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A. Tpancpopmarop

B. ABTOMaTH4YecKHii BHIKJIHOYATE/b
C. Unnyxrop

D. Pesuctop

[TpaBuiibHBIE OTBETHI BBIACIEHBI KUPHBIM HIPUPTOM.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadboOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PAabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIUH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyrOIIMX MOPAJOK W IPOLEAYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00yJaroIInuXCs
I'VAIL

11. Meroanueckue yKazaHus Uit 00yJaIOMIMXCsl 10 OCBOCHUIO TUCIUTLTUHBI
OcHOBHasl 1e/Ib NPENoAaBaHusl JaHHOM AMCUUIUIMHBI COCTOMT B TOM, YTOOBI CHAOIUThH
oOyyarolmuxcsi 3HAHUSIMM, HaBbIKAMM W AHAJUTUYECKUM OIBITOM, HEOOXOJUMBIMHU IS
HOHUMaHMs, S(PQPEKTUBHOIO YHPABICHUS pAaclpeeleHHbIMU 3HEPreTHUECKUMH pecypcaMu
(POP) B pamkax coBpeMeHHON HH(PPACTPYKTYPHI AJIEKTPOCHAOKECHHS.

11.1. Meroauueckue yKazaHus I OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIoKEeHHe ydeOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuu B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MH(POPMAIMIO IO TEME, @ B OCBOCHHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrOo IIO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOITMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (GYHKUMU. JIEKIUs pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOIO MaTepuana;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHHUH, YPOBEHb
KOTOPBIX ONPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJy4Yy€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOT'O MBIILIJIEHUS.

— TOsBIJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— HayyuTbCsd METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACNATH TIJIaBHBIE MBICIH M
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

14




JlekuMOHHBI MaTepuan MOXKET COINPOBOXKAATbCA  JIEMOHCTpAalUMed CIajujoB U
UCIOJIb30BAaHUEM Pa3aTOYHOrO MaTepuaja IpU IPOBEIAEHUM KOPOTKMX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpykTypa npenocTaBicHHs JIEKLIIMOHHOIO MaTepualla IIPOU3BOIUTCS COIVIACHO TEMaM
pa3zenoB AUCUUIUIMHBL, IPEICTaBICHHBIM B Ta0IuUIE 4.

11.2. Meroauueckue ykazaHusi A OOyYaroIIUXCS MO BBIIOJIHEHUIO J1A00OPATOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaromuMics MAOKEH YINIyOUTh U
3aKpeNUTh 3HAHMSA, NPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
IKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTepUCTUKOH 0O0ydaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATU.

Beinonnenue 51abopaTtopHbIX paboT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3yYeHHs] JTUCHMIUIMHBL, OIpeessseMold y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeyIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— npuoOpeTeHHe HaBbIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHA U OOBEKTOB,
U3y4aeMbIX B PAMKAax JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHEe, Pa3BUTHE U JeTajlu3allsl TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JEKLUSAX;

— 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 PACRPEOCACHHON
IHEpP2oCUCIEeMbL)

Lens: nabopaTtopHas paboTta nmpu3BaHa 0ObEIUHUTH TEOPETUUECKHUE TTOHATUS U3 JIEKIIHI
C TMPAKTUYECKUM MOJETUPOBAHUEM, TIO3BOJISISI CTYAEHTaM OILIGHUTh TOHKOCTH pPabOThI
pacmipeneneHHbIX dHeprocucteM. Mcmomb3oBanue si3pika Python pemaer monenupoBanue
THOKUM, ¥ TI0O Mepe U3YUYEeHHsI Kypca CTYACHTHI MOTYT SKCIIEPUMEHTHPOBATH € 00Jiee CIOKHBIMU
COCHapUusAMHU. OcHoBHAas oejib — O3HAKOMHUTHL CTYACHTOB C OCHOBHBIMH 3JJICMCHTAMU
pacmpeieieHHbIX CUCTEM JJIEKTPOCHA0XKEHUS U JIaTh MPAKTHUYECKUH OMBIT MOAETUPOBAHUS U
aHaJM3a X 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 MOIENH PACIIPEACIICHHON YHEPTOCHCTEMEI.

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

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

2. AHamu3 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 Trpaduky, MOKA3bIBAIOIIME 3aBUCHMOCTh MEXKIY
Pa3IMYHBIME ITapaMETPaMH, HaIPUMEp, KaK W3MEHSETCS 11a/IeHIE HANPSDKEHHUS [IPU yBEIWYCHUH
Harpy3KH.

Beigenure noTeHmanbHbIe TOYKH HECTAOMIIBHOCTH WM HEA(PPEKTUBHOCTH.

4, BnusHME pacrpeeIicHHON TeHEpaIlHH.

[lpencraBbTe HCTOYHHMK PpACHpPENCIICHHONW T€HepaluH, HampuMep, HeOOJBIIYIO
COJIHEYHYIO 0aTapero WK BETPSAHYIO TYpOHHY.

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

5. Oruer u aHanus.

Hcnons3ys pandas, oOydarommecss MOTYT CKOMIMJIMPOBaTb CBOM pPE3YNbTaThl B
TabIMuHON (hopMme, YTO 0OJIeryaeT HHTEPIPETALNIO U CPAaBHEHUE CLIEHAPUEB.

OOyuarommecsi TOJDKHBI TPEJICTaBUTh CBOM COOOPaXKEHHS O TMPEUMYIIECTBAX M
npobJemMax pacrpeieIeHHbIX S3HEPrOCUCTEM, OCHOBAHHBIE Ha Pe3yJIbTaTaX MOJICIUPOBAHUS.

Pe3synbrarom noskeH ObITH MOJIHBIM OJIOKHOT Ha si3bike Python co Bcemu cumynauusmu
U BU3YyaJIU3aLUsIMU.

Kpartkuii 0T4eT ¢ KpaTKuM H3JI0’)KEHHEM TOJyUYSeHHBIX Pe3yabTaToOB, BKIIOYAsl TAOIHIIBI U
PHUCYHKH, a TAK)KE C YKa3aHUEM OCHOBHBIX BBIBOJIOB, C/IEJIAHHBIX B X0J1€ JIAOOPAaTOPHON pabOTHI.

Jladopamopuas padoma Ne2. Ilpozno3upogéanue cnpoca HA HAZPy3Ky ¢ HOMOULbIO
MAWUHHO20 00YUeHUs, NPUECOEHHO20 K MOOeAU IUHCHUHOU PezPecCUu.

[enb: 03HAKOMHTH CTYIEHTOB C (yHJIaMEHTAJIbHBIMHU MOHATUSAMHU JTUHEHMHON perpeccun
U ee NPUMEHEHUSMH [UI DIPOTHO3UPOBAHUS CIPOCA HA DJJIEKTPUYECKYK0 HArpy3ky B
3aBUCHMOCTH OT pa3jN4YHBIX HE3aBUCUMBIX IIEPEMEHHBIX, TAaKMX KaK TemIeparypa U [JEHb
Heslenu, 00y4nuTh MOJIENb MAIIMHHOTO OOydYeHHs Ui MPOTHO3MPOBAaHUS OYyAyIIEro crpoca Ha
Harpy3Ky Ha OCHOBE UCTOPUYECKHUX JAaHHBIX.

Kpatkue TeopeTnueckue CBEICHHUS.

JIuneiinas perpeccuss — 3TO JIMHEMHBIM IOAXOJ B CTAaTUCTUKE, MCIOJIB3YEMBIN LIS
MOJEIUPOBAHUS CBA3M MEXKJY 3aBUCUMOW TEPEMEHHOW W OJHOM WJIM HECKOJIbKUMHU
HE3aBUCHUMBIMH TEPEMEHHBIMU IIYTEM I[IOJATOHKU IJMHEHHOro ypaBHEHUS K HaOII0AaeMbIM
JaHHbIM. JIJIs  BBIMOJTHEHWS MAIIMHHOTO OOYYeHHMs] TO MOJENW JUHEHWHOW perpeccuu
HEOOXOIUMO BBITIONHUTH CIEAYIONTUE MIATH:

- OTNIPEACIIUTH 3aBUCUMYIO M HE3aBUCUMYIO ITIEPEMEHHYIO (TTEPEMEHHBIE).

- pa3aenuTh HaObop IaHHBIX Ha 0OYYArOIIHMA U TECTOBBIN HAOOPHI.

- 00y4nTh MOJIENTh Ha 00yYaloIeM MHOXKECTBE.

B KOHTEKCTE 3IEKTPOIHEPreTUUECKUX CUCTEM MPOTHO3UPOBAHUE CIIPOCa HA HArpysKy
MMEEeT pelarllee 3HAYeHUE NIl oOecreueHus HaJeXHOW paboThl 3Heprocuctembl. Ha cmpoc
MOTYT BIUSTH TEMIIepaTypa, 1eHb HeACTH, MPa3THUKU U IpYyTHe (PaKTOpPHI.

[IporHo3upoBanue Harpy3ku siBisieTcsi BakHOM (yHKUued B sHeprocucreMax. OHO
IIOMOTaeT JHEProCUCTEMAM IUJIAHUPOBATH M PACIHPENEIATbh PECYPChl, YNPABIATH IMEpeaadei
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DHEPrUU MEXIY CEThI0 U PaCHpE/ICICHHBIMU MCTOYHUKAMHU, a TaKKe 00eCIeuynBaTh HAJE)KHOE
oOcnyxuBanue mnotpeduteneil. C wuHTerpauuell BO30OHOBISIEMBIX HCTOYHHUKOB DJHEPIUU U
NOSIBIICHUEM HMHTEIICKTYAJIbHBIX CETeH TOYHOE MPOrHO3MPOBAaHHE HArpy3KH CTajo emie Oosee
BaXXHBIM.

3ajaHue Ha 1TaOOpaTOPHYIO padoTy.

Co3marh CHHTETHYECKMII HAa0Op MaHHBIX, MOJCITUPYIOIIUH HCTOPUYECKUN CIpPOC Ha
JNEKTPUYECKYIO HArpy3Ky C Y4eTOM TeMIepaTypbl M JIHA HEJEeNd B KauyecTBE KIIIOUEBBIX
(haKTOPOB BIHSHHSL.

BoeimonauTh pasBenounblii aHanmu3 gaHHbIX (EDA) nns BbISIBACHHS TEHICHUIMHA |
B3aMMOCBsI3€i B HAOOpe JaHHBIX.

Hcnonb3oBath OOy4yeHHYIO MOJENb ISl NMPOTHO3WPOBAHUS 3HAYEHWH HA TECTOBOM
Habope.

PeanuzoBaTh MOieIb TMHEHHOMN perpeccuu Ijs MPOrHO3WPOBAHUS CIIPOCa Ha HArpy3KYy.

Onenutp 3)PEKTUBHOCTH MOJETH C IOMOIIBI0 TAaKWUX IIOKa3aTelei, Kak CpemaHss
abcomotHas ommoka (MAE) u cpennexkBaaparuyunas ommuoka (RMSE).

MeTtoauyeckue yka3aHus 110 BBIMOJTHEHUIO Ta00paTOpHOH pabOTHI.

1. ®opmupoBanue HaOOpa JAHHBIX.

C nomorrsio 6ubnnorexku Python datetime co3gaTh cucok AaT U 4acoB 3a LENbIH TO/.

Hcnone3yiiTe numpy il TEHEpauK CIYyYaiiHBIX 3HAYCHUH TEMIIEpPaTyphl B 3a/JlaHHBIX
npenenax (Hampumep, ot -5°C go 35°C).

CHHTETHYECKH CO3/IaliTe 3aBUCHUMOCTh MEXKIY TEMIIEpaTypol M TOTPEOHOCTHIO B
Harpyske, 100aBUB HEMHOT'O IITyMa JIJIsi UMUTAIMH KoJieOaHUl B pealbHOM MHpE.

Coxpanute 3tu 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.

Ncnone3yiite matplotlib quyig Busyanuzanuu Habopa JaHHbBIX.

[Toctpoiite rpaduk 3aBUCUMOCTH TeMIEepaTyphl OT CIpOca Ha HArpy3Ky, YTOOBI YBHJIETh
B3aMMOCBSI3b MKy STUMH JIBYMS TIEPEMEHHBIMH.

Uccnenyiite cpenHo0 NOTPeOHOCTh B HATPY3KE JUTSl KXKIOTO JTHS HEACNu:

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.Peanu3zanus Moeny ITMHENHON perpeccun.

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

OOyunte Monenb JIMHEHHOW perpeccuu Ha oOydarolleM MHOXKECTBE, UCIONb3Yys KIIacc
LinearRegression u3 sklearn.

Hcnonp3yiite 00ydyeHHYI0O MOJENb AJis MPOrHO3UPOBAHMS MOTPEOHOCTU B HArpy3Ke Ha
TECTOBOM Habope:

from sklearn.model_selection import train_test_split

from sklearn.linear_model import LinearRegression
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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. OneHka.

[Tpoananu3upyiite OCTaTKH, NPEACTABISAIOMNE CO00I pa3HUIy MEeXAy (PaKTHUECKUMH U
IIPOTrHO3NPYEMBIMU 3HAYCHHUAMMU. OTO MOMOXKET BBISIBUTH CHCTEMATHUECKHE pacxoxXaCHUus B
MOACIIN.

Paccunraiite cpeantoro abcomotHyro omuoky (MAE) u cpenHekBaapaTHUHYIO OITHOKY
(RMSE) st KoTM4ecTBEHHON OIEHKH TOYHOCTH MOJICIIH:

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 pe3ynabTaToB.

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

[Ipoananusupyiite rpaduk ocrtatkoB. Ecam ocratkm OecropsiiouyHo pa3dpocaHsbl, TO,
CKOpee BCero, Ballla MOJAEIb XOPOIIO MOJXOAMT /sl TaHHBIX. JItoOble sIBHBIC 3aKOHOMEPHOCTH
MOTYT CBHJIETEIILCTBOBATh 00 OTCYTCTBUU BIHSIONINX (PaKTOPOB.

Paccmorpute MAE u RMSE. bonee Hu3kue 3HaYeHHS YKa3blBaIOT Ha JIYYIIYIO
IPOM3BOIUTENFHOCTh, OIHAKO BCErJa CIEAyeT Y4YUTHIBATh KOHTEKCT JSTHX IIOKa3aTeled B
3aBHCUMOCTH OT 00JIaCTH U MacIITada 1esIeBOi epeMeHHOM.

Jlabopamopnaa_paboma_Ne3. «llpoznozuposanue HaAzpy3Ku_6 IHEPZOCUCHEMAX _C
UCHOJIb308AHUEM UCKYCCHIBECHHBIX HEUPOHHBIX Cemeil)

[enb: 3HAKOMCTBO OOYYarOIIMUXCS C NPUMEHEHUEM HWHTEIJIEKTYaJbHBIX HEWPOHHBIX
cereil (MHC) B anekTposHepreTHUECKuX cUcTeMax, pa3paboTka MOJENH i IPOTHO3UPOBAHUS
AIEKTPUYECKON HArPy3KH.

3ajanue Ha TabOpaTOPHYIO padoTy:

Pa3paborats HelipoceTeByI0 MOJIeNb AJIs MPOTHO3UPOBAHUS SJIEKTPUUECKON HATPYy3KH Ha
OCHOBC UCTOPHUUYCCKUX JTAHHBIX.

OneHUTh TOYHOCTH MOJIENU IO CPABHEHUIO C (PaKTUUECKUMH 3HAUCHUSIMU HArpy3KH.

Metoanyeckre ykazaHHs K BBITOJIHEHUIO paOOTHI.

1. IloxroroBka mDaHHBIX.

Hcnonp3yiiTe CUHTETHYECKUI HA0Op JaHHBIX, UMUTHPYIOLINN HCTOPUYECKUE TAHHBIE O
Harpyske, ¢ TaKMMH aTpuOyTaMHu, Kak J1aTa, yac, TeMieparypa u (pakThuueckas Harpyska.

Hopmanu3zyiite HaOOp JaHHBIX, MOCKOJbKY HEHPOHHBIE CETH Jyulle padoTalT C
HOpPMaJIM30BaHHBIMU JAHHBIMH.

2. HeiipocereBas Mozieb.

Ucnone3yiite Onbnuorexu Python, Takue xak TensorFlow unu Keras.

Paznenure HabOp JaHHBIX Ha 0OyUYalOMIMK U TECTOBBIM HAOOPBI.
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CrpoekTupyiTe apXWUTEKTypy HEHpoHHOW ceTH. /[ mpocToThl MOXXHO HadaTb C
BXOJJHOT'O CJIOSl, OTHOT'O CKPBITOTO CJIOS U BBIXOJHOTO CJIOA.

OOyunTe HEHPOCETEBYIO MOJIENIb Ha o0yJaroieM Habope.

3. OuueHka.

Hcnonp3yiiTe 00y4eHHYIO MOJAENb JUIsl TNPOTHO3MPOBAHMS 3HAUCHWH HArpy3Ku B
TECTOBOM Habope.

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

(MAE) u cpeanexBanpatuynas omubka (RMSE).

5. Amnanus.

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

OO6cynuTe BO3MOKHBIE IPUYMHBI PACXOKICHUN MEXAY (PaKTHUECCKUMH U MPOTHO3HBIMHU
3HAYECHUSIMHU.

[IpeioxnuTe BOZMOKHBIE YIYUIIEHHUS TN TOPaOOTKH MOJIEIH.

CpaBHHUTe NpecKa3aHus MOJENIH ¢ (PaKTUIECKUMHU 3HAUEHUSMH.

OOcyaute MNpUYMHBI  PACXOXKIAEHUM  (Hampumep, MPOCTOTa MOJEIH, IIyM B
CHUHTETUYECKUX JaHHBIX U T.J.).

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

Jlabopamopnas paooma Ned Onmumuszayus pacnpeodeiennozo pacnpeoesienus
IHEP2OPecyPCo8 ¢ UCHOIb308AHUEM UCKYCCMEEHHO20 UHMENIeKma

Lenb: BHeIpUTh U OOYYUTH MOJENb MANIMHHOTO OOy4Y€HUSs, KOTOpas MpelCKa3bIBaeT
ONTUMAIBHYIO OTIPABKY HECKOJIBKUX PACIPENCICHHBIX dHEpreTudeckux pecypcor (POP) mis
YIOBJIETBOPEHUS MOTPEOHOCTEH ANEKTPOCETH.

KpaTkue TeopeTnueckne CBEACHHUS.

Pacnipenenennsie sHepreruueckue pecypebl (POP) — 3T10 HeOosblIMe HMCTOUYHHUKH
SHEPIUu, KOTOPblE MOTYT ObITh OOBEIMHEHBI JUI 00eCleYeHus] MOITHOCTH, HEOOXOAUMOMN aJs
YIOBJIETBOPEHHsI ~ peryisipHoro cmpoca. IlockoibKy ceTh CTaHOBUTCA Bce  Ooiee
JELEHTPAIN30BaHHOM, KpallHE Ba)XHO HMMETh aJITOPUTMBI, KOTOpPbIE MOTYT IPOTHO3UPOBATH
ONTUMAJIBHOE pacHpelieIeHue 3TUX pecypcoB. MCKyCCTBEHHBIM HMHTEIUIEKT, B YacCTHOCTH
PErPECCUOHHBIE MOJIETHN, MO’KHO HMCIIOIb30BaTh JUIsl IPOTHO3UPOBAHUS ONTUMAIbHON OTIPaBKU
Ha OCHOBE TaKMX (PaKTOPOB, KaK IMOTOJHbIE YCIOBHSI, HCTOPUUYECKHUI CIIPOC U MHOTOE JPYTOE.

3ajanue Ha TabOpaTOPHYIO padoTy.

Buenputre Momenb, KOTOpas yUMTHIBa€T pa3iuuHble  (AKTOpBl, Takue Kak
IIPOTHO3UPYEMBIN  CIIPOC, COJHEYHOE M3JIYy4YeHHE, CKOpOCTb BeTpa M T.JA., YTOObI
CIIPOrHO3MPOBATh BBIXOJHYIO MOIIHOCTB Kaxaoro POP.

OO0yunTe MOJIENB, UCTIONb3Ys HCTOPUUYECKUE TaHHBIE.

Onenute Nponu3BOIUTEIBHOCTh MOJEIIH.

CMopenupyiiTe THEBHYIO OTIIPAaBKY Ha OCHOBE ITPOTHO30B MOJEIN U BU3YaJIU3UPYUTE €e.

PykoBoasiye npuHIUIBI 17151 paboThI:

[ToaroroBka naHHBIX: 3arpy3UTe NMPEAOCTaBICHHbBIN HA0Op JaHHBIX, KOTOPBIM CONEPIKUT
TaKue CTOJIOIbI, KaK BPEMEHHasi MeTKa, IPOTHO3UpyeMasi MOTPeOHOCTb, COJTHEYHOE M3JIyuyeHHE,
CKOPOCThH BETpa U (pakTHUECKast BBIXOIHASI MOIITHOCTH Kaxaoro POP.

BeiGepure ¢yHkmuM, KoTopsle OyAayT BBeJAeHBI B Mojaedb. Hopmanusyiite uiu
CTaHJapTU3UPYHTE TaHHBIE, €CIIU ITO HEOOXOUMO.
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Peanu3yiite perpeccHOHHYIO MOJIENb ¢ HECKOJIBKUMH BBIXOZaMu, UcTionb3ys TensorFlow
WJIH JTFOOYIO IPYTYIO TIPEATIOUTHTEIBHYIO OMOINOTEKY.

PykoBoICTBO 1O pelIeHHIO.

[IpencraBnenne naHHbIX. HaOop AaHHBIX JOMKEH COAEpKaTh Takue (YHKIUHU, Kak
BpEMEHHAsd METKa, NPOTHO3UPYEMBIM CIOPOC, COJIHEYHOE M3JIyYEHHUE, CKOPOCTb BETpA H
BBIXOJHbIE CTONOLBI 1715 Kaxaoro DER, Takue kak coyiHeYHasi S3HEPTUs, SHEPTHs BETpa U Pacxol
Oatapeu.

3arpy3urte HaOOp TaHHBIX B CBOIO Cpefly ¢ MOMOIIbI0 pandas.

N3yuute naHHble, MONMUTE UX pacHpeiesieHue U JII00ble 3aKOHOMEPHOCTH, KOTOPHIE
MOTYT BOBHUKHYTb.

[IpeasaputenpHas oOpaboTKa.

VYbenurech, uTo B HaOOpe MaHHBIX HET MPOMYIIEHHBIX 3HaueHUi. OOpabaTbiBaiiTe
Jt00bIe TPONYIIEHHbIE 3HAYSHHS MOAXOASIIMMU METOAaMHU, 1100 0TOpackiBasi, TMOO BMEHSIS.

Hopmanu3yiite nim craHaapTH3UpyHTE 00BEKTHI TAKUM 00pa3oM, 4TOOBI BCE OHU UMENH
OJIMHAKOBBII MacmTad, 3To moMoxkeT 6ornee 3hPexkTUBHO 00yUaTh MOJETIb.

Pa3paboTka monemnu.

Hcnonp30BaTh MOKXHO PErp€CCUOHHYI0 MOJICJIb C HCCKOJIBKUMH BBIXOJAaMH, IMOCKOJIBKY
CTpeMHUMCS IIPE/ICKa3aTh HECKOJIBKO BBIXOJIOB (COJTHEUHAst SHEPTHsL, DHEPTHs BETPa U T.1.).

Omnpenenure ¢pynkunu (X) U eneBble BEIXOIHBIC JaHHBIE ().

Pa3znenure manHble Ha oOywarolmiuMe M TECTOBbIE HAOOpHI JaHHBIX. PacmpocTpaHeHHOE
COOTHOILIEHUE pa3aeneHus coctasisieT 80% i oOyuenust u 20% 171 TECTUPOBAHUS.

Hcnonb3yiite MultiOutputRegressor c GradientBoostingRegressor JUISt
IPOTHO3UPOBaHUA. J[pyrue MoJenu TakKe MOKHO OIIPOOOBaTh Ha OCHOBE IKCIIEPUMEHTOB.

OO0yueHue MOfICIH.

OOyuuTe MoJieNb, UCTIONB3YS 00yJarouii HAOOp JaHHBIX.

CoxpaHuTe MOATOTOBJICHHBIE Beca sl OyAyHIMX MPOTHO30B WJIM JajbHEWIed TOYHOMN
HACTPOUKHU.

OrneHka.

Hcnons3yiiTe Moiens uisi IpOrHO3UPOBAHUS HA OCHOBE TECTOBOTO HaOOpa JaHHBIX.

CpaBHUTE NPOTHO3UPYEMBIE pPE3YNbTaThl C (PAKTUUYECKHUMH, HCIONB3YS OICHOYHBIE
nmokaszarenu, Takue kak MAE u RMSE.

Buzyanuzanus.

Breibepute neHp u3 Habopa TECTOBBIX JaHHBIX M HCHONIB3YHTE MOJAENb JJs
HpOFHO3I/Ip0BaHI/I$[ BBIXOHHOﬁ MOIITHOCTH HaA Ka}I(I[BIfI qac.

[Toctpoiite rpaduk TUX MPOTHO30B M CPABHUTE UX C (PAKTUUECKOW OTMPABKOU, YTOOBI
BI/I3yaJ'II>HO OLICHUTH TOYHOCTHb MOACIIN.

Crpykrypa u dopma oTdera 0 1adopaTopHoOil pabore
Hazpanwne yue6HOTO 3aBeIeHUS

KA®OEJIPA Ne

OTYET
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3AIUIIEH C OLIEHKOI
[IPEITOJABATEJIb

JIOJDKHOCTb, y4. CTETICHbD,
MOJIKCH, TaTa WHULAAIBI, (hamMiTms
3BaHUE

OTYET I10 JJABOPATOPHOI PABOTE

1o kypcy: CUCTEMBI LIUOPOBO JUCTIETUYEPE3ALIMU

PABOTY BBIITIOJIHUJI
CTYIAEHT I'P. Ne

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

Cankr-IlerepOypr 20

Conep:xkanue oTyera

Hean pa6oTsI:
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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 padoTa.

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.

CnHcok MCIo/Ib3yeMoii JTUTepaTyphl

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. O6mme TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT 0 HAay4IHO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa M mpaBuia oQOpMIIEHHS OTYET MO J1abopaTopHOW 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 BKIIOYAEeTCs B OOLIYI0 HyMepaluio cTpaHull oryeta. Homep crpanuibl 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. Pa3aensl MOTyT OBITH pa30OHTHI Ha mojapasaenbl. Hymepanus moapasnesioB coCTaBiIsieTcs: 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 apaOckumu 1udpamu  yepe3 mnpoben 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.

5.2. Ecmm Trpaduku OTpaxkarOT CpaBHEHHE JIBYX OKCIHEPUMEHTOB, PEKOMEHIYETCS HX
BBIIIOJIHEHHUE B OJTHOM CUCTEME KOOPAUHAT.

6. TadauubI

6.1.B oryere 1m0 abopaTOpHO  paboOTe pPEKOMEHAYETCsl CKBO3HAas  HyMepamus
tabsuil. JlomyckaeTcss Hymepaius TabiauI] B mpejeiax paszena ordera. B atom ciydae 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 tabmuma T0JDKHA UMETh Ha3BaHHE, KOTOPOE CIENyeT MOMEeNaTh Haj 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, 00yJarONUiCs BHITIOIHAET paboTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJSIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM NMPUOOpETaeMbIX 3HAHUH, 00ecrednBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YeHMs, MOMOraeT TMOJYyYUTh HABBIKUA IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yYaromuxcsl, ABJISAIOTCA:
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—  y4e0OHO-METOINYECKUN MaTepHall 10 IUCIUILTHHE.

11.4. Metoguueckue yKazaHMus [UIsl OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCyIIECTBIIEMOTO B T€YEHHE CEMECTpa C IIeJIbI0 OICHUBAHHS XO0/la OCBOCHUS
JUCLUIUIMHBI.

Cucrema OLEHOK IpPU MPOBEACHUU MPOMEKYTOYHOM aTTECTallMM OCYIIECTBISETCS B
COOTBETCTBUM C TpeboBanmsiMu [lonokenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
MPOMEKYTOUHOH aTTecTaruu cTyfaeHToB ['YAII, oOywaromuxcsi 1o MporpamMMbl BBICHIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AID».

[IpoBeneHue TEeKymero KOHTPOJISI YCIIEBAEMOCTH OCYLIECTBIISETCS C IIOMOLIbIO TECTOB,
npuBeneHHbIX B Tabauie 18. OueHnBaHue TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OLIEHUBAETCS 10
cucreMe 3auer/ He 3aueT. [10J0XKUTEeTbHBIN pe3yIbTaT TEKYIIEro KOHTPOJIS yCIEBAaeMOCTH JaeT
CTYJEHTY JOIOJHUTEIbHBIN OaUl TP MPOBEICHUN TPOMEKYTOUHOM aTTECTALIUH.

11.5. Meroauueckue ykazaHus i O0Y4arOLIUXCs M0 MPOXOXKACHUIO MPOMEXKYTOUYHOM
aTTecTauuu

[Ipomexyrounas  artecrauus  OOydalolUMXCsl — MpeAycCMaTpUBaeT  OLICHUBAHHE
IPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
ceos:

— 1uddepeHIpOBaHHbBIM 3aueT — 93T0 (opMa OLEHKM 3HaHUM, IOJy4YeHHBIX
oOy4aromuMcsl IpU U3Y4eHUH JUCHMILIMHBL, IPU BBIIOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PadOT U MPOXOXKACHUU MPAKTHK C aTTECTALIHOHHON OLIEHKON
«OTIIMYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHOY.

IIpomexxyTouHast arrectanus MpoBOAUTCS B (Gopme AuPPepeHIMPOBAHHOIO 3ayeTa.
3ayer TPOBOAWTCA B YCTHOM (opme mo OwmwieraM B BHAE IOATOTOBKHM M H3JIOKECHUS
pa3BEPHYTOro oTBeTa. BpeMs Ha moAroToBky orBeTa - 30 MUHYT.

Cucrema OLEHOK IpPH MPOBEIECHUU INPOMEKYTOUHON aTTeCTallMd OCYILIECTBISETCS B
COOTBETCTBUM C TpeboBaHusMH Ilonoxkenuit «O TeKylleM KOHTpOJE YCIEBAaeMOCTH U
POMEXYTOUHOM artecrauuu cTyAeHToB ['YAII, oOydarommuxcs 1Mo mporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBONM CHCTEME OIIEHKM KadecTBa Y4eOHOH paboThl
ctyneHToB B ['YAII».
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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

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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