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AHHOTaUs

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

JucuuniuHa  He  sBIsAETCS  00s3aTeNbHOM  MpPU  OCBOGHUU  O0yYaroIIUMCs
o0pa3oBaTeNbHON TMPOrpaMMbl W HalpaBiieHa Ha YriayOieHHoe (OpMHUpOBaHHE CIIEAYIOMIUX
KOMIIETECHIINH .

I[IK-2  «CmocobGen  y4yacTBOBaThb B  HAy4YHBIX  HCCIEAOBAaHHSIX  OOBEKTOB
npodecCuOHANBbHOM e TEIIbHOCTI

[IK-5 «CnocobeH mpoBOIUTH aHAIW3 M KOHTPOJb IMapaMeTpOB 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 paMKax COBpEMEHHBIX 3JIEKTPOIHEPTETUUECKUX CUCTEM.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOrO0 Mpoiiecca: JIabopaTtopHbie padOoThI, CAMOCTOsATEIbHAS paboTa 00yJaroIerocs.

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTaus B hopme nuddHepeHIupoBaHHOTO 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 JUCITUTITUHBI
OcHoBHasi 1IeNlb MPENOJaBaHUsl JAHHOW JUCIUIUIMHBI COCTOMT B TOM, 4YTOOBI CHaOIUTH
OOyJaroIUXCs 3HAHWSAMM, HaBbIKAMH W aQHAJIUTHYCCKHUM OIBITOM, HEOOXOIUMBIMH IS
noHUMaHus, 3((OEKTHBHOTO YIPABICHUS pPACIPEACICHHBIMA SHEPreTHYCCKIUMH pecypcaMu

(PDP) B pamKkax COBpeMEHHON HH(PACTPYKTYPHI JICKTPOCHAOKEHHUS.

1.2. JlucuumnuHa SBISICTCS

(baky/IbTaTUBHON JUCHUIUIMHON  TIO

HaIpaBJICHUIO

00pasoBarebHOM ITporpamMMsl Beiciero oopasoanus (panee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTatamu ocBoeHus OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYaIOUIMicS AODKEH 00JaiaTh CIeTyIOIUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabmuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynma) | Kox u HaumeHoBaHME Kon n HaumeHnoBaHve nHIUKaTOpa

KOMIICTCHITUH KOMIICTCHITUN JOCTHKEHHS KOMITCTCHIINI

I1K-2 Cnocoben
y4acTBOBATh B HAYUHBIX

[TpodeccuonabHbIC | HCCIICTOBAHUAX ITK-2.J1.1 ocymiectBiseT 00pabOTKy U aHATH3

KOMITCTCHIIUHI 00BEKTOB HAyYHO-TEXHUYECKON HHPOpMAIIH
npodeCCHOHATBHON
JIeATEIIbHOCTU
[TK-5 Cnocoben [IK-5./1.1 aHanu3upyeT 3aBUCUMOCTU MEXKITY
MIPOBOJIUTH AHAIU3 U rnapamMeTpaMu M XapakTepUCTUKaMHU
KOHTPOJIb ITApaMETPOB M | KOMIIOHEHTOB AJICKTPOIHEPTeTUUECKON

[Ipodeccuonanbubie | yCIOBHI pabOTHI CHCTEMBI

KOMITETEHIIUU OTIEIbHBIX [TK-5./1.6 ananusupyet rpapuku
KOMITOHCHTOB ANEKTPUUYECKUX HArpy30K MoTpedureneit u
AIIEKTPOIHEPIETHUECKOM | onpenersieT GakTopbl, KOTOPHIE BIUSAIOT Ha
CHCTEMBI noTpeOIeHUE IEKTPUUECKON SHEPTUH

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunnuHa MoxkeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS

IMpU U3YUCHUH CIICAYIOINX JUCHUIIIINH:

— OcHOBHI TCOPHUH NIEPCXOAHBIX MTPOLECCOB,
— Cucrtemsbl u METOAbI HCKYCCTBCHHOT'O MHTECJIJICKTA B 3JICKTPOSHECPICTUKE,

— Cuctemsl UG POBOH AUCTIETYCPUBALINU.

3HaHI/I$I, IMOJIYYCHHBIC IIpU H3YUCHUW MaTcpuajia JTaHHOM JUCHUIINIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUEC, TaK W BCIIOMOT'aTCIBHOC MCIIOJIB30BAHUC IIPU MPOXOKICHUU
HpOI/ISBO,Z[CTBeHHOﬁ HpeZ[Z[HHHOMHOﬁ IMMPAKTUKU U ITOATOTOBKE BLIHYCKHOI\/’I KBaHHQ)HKaHHOHHOIZ

pa6OTBI, W U3YYCHUH JAPYIUX JUCUUIIINAH

— DHeproycTaHOBKH Ha OCHOBE BO300OHOBJISIEMbIX HCTOYHUKOB SHEPT UM,
— DOHeprocoepexeHne U 3Heprod3(HeKTUBHOCTS;

— Pabora majg BKP.

3. O0beM U TPYJA0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B

Tabnule 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUITITUHbI




TpynoeMKocTh 1o

Bun yuebHo# paboThI Bcero ceMecTpam
Nog
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 17 17
B TOM YHCIJIE:
nexuun (JI), (gac)
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (4ac) 55 55
Buo npomesxcymounoit ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3aug, I[;Ii);b' Hudd. 3au.

DK3.%*%*)

IIpumedanue: xaHaMAATCKHI SK3aMeH

4, ConepmaHI/Ie AUCHUITIIMHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.

Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCIUITIIMHBL Jlexwmn | 113 (C3)) - JIP KT CPC
ACTEL, et (gac) (gac) (gac) (gac) (gac)
Cemectp 8
Pazmen 1. BBexgenue B pacrpeneieHHbIE
HUHTCIIJICKTYAJIbHBIC DJICKTPOSHEPI€THUICCKHUE CUCTEMBL
Tema 1.1. 0O0630p COBPEMEHHBIX
3IIEKTPOIHEPIETUIECKUX CHCTEM
Tema 1.2.  OcHOBBl  pachpeaciieHHOMN 5 15

TeHepaIui U MUKPOCEeTeH

Tema 1.3. 3HayeHwe  WHTEIUIEKTA B
3JIEKTPOIHEPTETUUCCKUX CUCTEMAaX
Tema 1.4. OcHOBHBIE TTPOOJIEMBI U BO3MOXXHOCTH
pacrpeeNeHHbIX HHTEIUIEKTYAIbHBIX 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 pelieHu# U ciydaifHble Jeca 5 15

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
MU 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 TeHepaluuen

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

Pasmen 4: PacmupeHHbIe TeMBI B 00JIaCTH
pacrpeneneHHBIX HHTEIUIEKTYATbHBIX YJHEPrOCUCTEM

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. Bynymiue TeHASHUUU: HA IYTH K MOJTHOCTHIO
IU(GPOBBIM U WHTEIUIEKTYAIbHBIM AJIEKTPOCETIM

HWroro B cemecTpe: 17 95

Hroro 0 0 17 0 55

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0y4yaroIMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (QYHKUMH,  CBS3aHHBIX C  Oy;ymiel
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 [TUKIIa

HOMCp pasaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKIITUOHHBIX 3aHATUH

Y4eOHbIM NJIAHOM He NMPe1yCMOTPEHO

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUSL
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOJIHILIE 5.

6




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKUX | TpynoeMKOCTh, |IIPAKTHUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
Bceero ‘ ‘ ‘
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHIA U KX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanne 1abopaTtopHbIX padboT TpynoeMKOCTS, | MPaKTHIECKOH | pasiena
/o (gac) MOJATOTOBKH, | IHMCIIHII
(dac) JIUHBI
Cewmectp 8
1 MopaenupoBaHue U aHaau3 0a30BOM 5 5 1
pacrpeieIieHHON YHEPTOCHCTEMBI
2 [Tporuo3upoBaHue Crpoca Ha HArPy3Ky € 5 5 2
MOMOIIIBI0 MAIIMHHOTO O0YYCHUS,
IIPUBEJECHHOTO K MOJIEJIN JIMHEHHON
perpeccum.
3 [IporHo3upoBaHue HArpy3Ku B 4 4 3
HHEProCHCTEMax C UCIOIb30BaHUEM
HCKYCCTBEHHBIX HEHPOHHBIX CEeTeH
4 OntuMu3aius pacipeaeIeHHOTO 3 3 4
pacrpe/ielieHUs] SHEPropecypcoB ¢
MCTIOJIH30BAHNEM HCKYCCTBEHHOTO
WHTEIJIEKTa
Bcero 17 17

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.
Tabnuua 7 — Bugsl caMoCcTOsITeNIbHON pabOTHI U €€ TPYI0EMKOCTb

. Bceero, | Cemectp 8,
Bua camocrositensHOM paboTh
yac yac
1 2 3

M3y4eHne TeOpeTUUECKOro MaTepuana

40 40
qucruminael (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIIO 7 7
ycneBaemoctu (TKVY)
Jomamrnee 3ananue (/J13) 4 4
IToaroToBKa K MpOMEKYTOYHOU 4 4
arrectanuu (I1A)




Beero: | 55 | 55 |

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TTO TUCIUIUIMHE (MOIYITIO)

Y4eOHO-METOIMUECKNE MaTePHAIbl I CAMOCTOSITEIIbHONH pabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb nevaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B Ta0IuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHHM

Indp/ KomrdgecTBo 3K3eMITTSPOB B OMOIIHOTEKE

URL anpec bubmorpagmeckas ceruka (KpoMe 3MIEKTPOHHBIX SK3EMILTSIPOB)

OcHOBBI IporpaMMHUpoOBaHus Ha s3bike Python : [
DIIeKTPOHHBIN pecypc] : yIeOHO-METOTHIECKOE
nocooue / A. U. Casennes [u ap.] ; C.-Ilerep0. 18
TOC. YH-T a3pOKOCM. IPUOOPOCTPOCHHSI. -
DNeKTpoH. TeKcToBbIe naH. - CaHkT-IleTepOypr :
Uzn-so I'YAII, 2019. - 38 c.

OCHOBI)I HNCKYCCTBCHHOI'O MHTCJUICKTA B
po(heCCUOHANBHON IEATEIILHOCTH : Y4eOHO-
MmeToauyeckoe rmocodue / A. C. Crenamikuna, E. 18
A. ®pomnora, H. B. I'ymuna ; C.-Ilerep0. roc. yH-
T a9POKOCM. TipubopocTpoeHus. - CaHKT-
IletepOypr : Uzn-so I'YAIIL, 2022. - 109 c.

Bozo6HOBNsIEMBIE M HETPATUIIIOHHBIC UCTOYHHKH
SHEpPTruH : [ DNEeKTPOHHBIN pecypc] : yueOHoe
mocobue / JI. A. Bonkos [u ap.] ; C.-IleTepO. roc.
YH-T a3pOKOCM. IIPUOOPOCTPOEHHUS. - DIEKTPOH. 18
TeKCcTOBBIE faH. - CaHkT-IleTepOypr : M3a-Bo
I'VAIL 2020. - 121 ¢

7. TlepedyeHb AIMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(}OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAaIMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec Haumenosanue

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

https://www.eprussia.ru/lib/ | BubmroTeka 21eKTpOHHOTrO KypHaIa « DJHEPreTHKA 1
MIPOMBINUIEHHOCTh Poccnny

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICYCHHSI, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmiie 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecrieyeH s

‘ Ne i/ ‘ HaumeHnoBanue

8



‘ Python IDE

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeueHb UCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue coCTaBHOM YacTh Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (pu HEOOXOUMOCTH )
MynpTuMeanitHas JEKUNOHHAS ayAUTOPHUS 21-21
Konwmbrotepsl ¢ ycranosieHHbIM Ha HUX [10 Python (Bepcus ne 31-04
ke 3.x)c oubmuorekamu (numpy, matplotlib, pandas, and
scipy)
Jupyter Notebook or nu aro6as Python IDE

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOM aTTecTalun
10.1. CocTaB OICHOYHBIX CpEACTB MJIsi TPOBEIEHHUS IMPOMEKYTOYHOH aTTeCTAIlUH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTaIlUN

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

JuddepenurpoBaHHbIN 3a4ET Crnncok Bonpocos k 1ud¢d.3auéry;
IIpumepHbIii IEpEYEHb BOIIPOCOB AJIs1 TECTOB.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXXET MCIOIb30BaThCs
100-6annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutpHas mIKama P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €r0 U3JIaraeT;

— OMUpasiCh HAa 3HAHWSI OCHOBHOW W JIOMOJIHUTEIBHOW JIUTEPATYypHI,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBICHUS;

— yMeso 000CHOBBIBAET U apTyYMEHTHUPYET BBIJIBUTAEMBIC M HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTIeNaTN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJICET CUCTEMOM CHELMAIN3UPOBAHHBIX TOHSATHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUYECKOM IPHUMEHEHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

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

Ta6muma 15 — Borpocs! (3agaun) 115 dK3aMeHa

Ne /it [Tepedyens BompocoB (3a1ad) 115 IK3aMeHa Koz
WHANKATOpa
Y4eOHBIM MJIaHOM HE PEIYCMOTPEHO
Bomnpocs! g qudd. 3auera npezacrasieHsl B Tadauie 16.
Tabmuma 16 — Bonpocs! miis qudd. 3auera
Kon
No /it [Tepeuyens BonpocoB st nudd. 3auera
WHIMKaTopa
1. KakoBa oCHOBHAas IICJIb UCITOJIb30BaHUS IK-2.J1.1
MCKYCCTBEHHOTO MHTEJUIEKTA B YHEprocrucreMax?
2. Ha3oBurte /1Ba anroputMa UCKYCCTBEHHOT'O WHTEIUIEKTA,
OOBIYHO MCTIOJIB3YEMBIX TSI IPOTHO3UPOBAHUS CIIPOCa
B DHEPTrOCHCTEMAX.
3. Kak mamuHHOE 00y4eHre CriocoOCTBYET
MIPOrHO3UPOBAHMIO TEXHUYECKOTO 00CTYKMBAHUS
BJIEKTPUYECKUX CUCTEM?
4. Omnpenenute HEMPOHHBIE CETH U UX 3HAUCHHE B
MIPOTHO3UPOBAHUH OTKA30B DHEPTOCHCTEM.
5. Kakoif MeToJ1 HCKyCCTBEHHOT'O MHTEIUIEKTa TOAXOIUT
JUTSL pPacTiO3HABAaHUS 3aKOHOMEPHOCTEH B TAHHBIX O
NoTpeOICHUH IEKTPOIHEPIUn?
6. Kaxk oOy4yeHne c moaKperuieHueM MoMoTaeT
ONITUMHU3UPOBATh PabOTY IEKTPOCETEeN?
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7. KakoBa pojb HCKYCCTBEHHOTO WHTEIUICKTa B
MOBBIIIEHUH SHEPro3(HEKTUBHOCTH 31aHUI?

8. Kakoii aTan npenBapuTeabHO 00pabOTKH TaHHBIX
UMEeT penlarolee 3HaueHue i 00y4eHHs TOYHBIX
MoJIeJIel HCKYCCTBEHHOTO MHTEIUICKTA IIPU aHaIN3e
sHeprocucreMm?

9. OOBsicHHTE, KAK HCKYCCTBEHHBI MHTEIICKT MOXKET
MOMOYb B OOHAPYKEHHH aHOMAJIUN B YHEPrOCUCTEMAX.

10. Kak MO’XHO HCIIOJIb30BAaTh UCKYCCTBEHHBIH WHTEIUICKT
JUISL IPOTHO3MPOBAHUS M CMSTUCHHS MTOCTICICTBHIM
nepeboeB B MOAa4Ye ICKTPOIHEPTHH?

11. OnumuTe OCHOBHBIE KOMIIOHEHTHI
JIEKTPOIHEPTETUUECKON CUCTEMBI.

12. Kak nucbananc ¢a3 B Tpex(da3Hoil cucteMe BIUsIET Ha
Ka4yeCTBO 3JIEKTPOIHEPruu?

13. KakoBbI KIIFOYEBBIE TAPAMETPBI TSI KOHTPOJIS
paboTtocrnocoOHOCTH TpaHCchopmaTopa?

14. Kak ynpaBisieTcsi peakTHBHAasi MOIIIHOCTb B
sHeprocucreme?

15. KakoBo 3HaueH#ne KO3 PHUIHEeHTa MOITHOCTH B
JIEKTPUUECKON CUCTEME U KaK €r0 MOXHO YIy4LIUTh?

16. O0bscHUTE IPUHLIUT PaOOTH ABTOMATUYECKOTO
BBIKJIIOUATEIs.

17. Kak ynpaBisitoTCsl 4aCTOTHBIE OTKJIOHEHUSI B paMKax
00JIBIIION B3aMMOCBSI3aHHOM ceTu?

18. KakoBa poJib KOHJICHCATOPHOU Oarapen B
sHeprocucremax?

19. OnummTe OCHOBHBIE 3TAIlbI, CBSI3AHHBIE C TIPOBEICHUEM
aHaJM3a MOTOKa Harpy3KH.

MK-5.71.1

20. Onpennenure 3HeProdHHEeKTUBHOCTH B KOHTEKCTE
JIEKTpOIHEpreTudeckux cucteM. Kak pacnpeeneHHble
WCTOYHHUKH TCHEPAINH BIUSAIOT HA
9HEProd(PPeKTUBHOCTH SHEPTOCUCTEMBI ?

21. Kakyro pojb UTpaeT ypaBJiIeHHE CIIPOCOM B
MOBBIIIEHUH SHEPro3PHEKTUBHOCTH IEKTPOCETEN?

22. Kak uHTerparys BO300HOBIISIEMBIX HCTOYHHKOB
SHEpI'uH, TAKUX KaK COJIHEYHasi U BETPOBas, BIUSIET Ha
3(PEeKTUBHOCTD SHEPTOCUCTEMBI?

23. OOBsicHUTE 3HaUEHHE BHICOKO3(D(PEKTUBHBIX
TpaHC(hOPMATOPOB B PACTIPEICITUTENBHBIX CETAX.

24. Onumure BIUSHUE TOTEPh HA JIUHUAX
ANeKTponepeadr Ha o01yro 3¢ (HEeKTUBHOCTh
HEPrOCUCTEMBI.

25. Kak cuioBbI€ 2JIEKTPOHHBIE YCTPOHCTBA MOTYT TTIOMOYB
B MOBBIIIIEHUH 3()(hEKTUBHOCTH CUCTEM
AIEKTPOCHAOKEHUSI?

26. Kakue npobnembl B 001acTu 3HEProdHPeKTHBHOCTH
BO3HUKAIOT B CBSI3M C YBEJIMUECHHEM TPOHHUKHOBEHUS
AJIEKTPOMOOHIIEH?

27. O0BSICHUTE KOHIICTIIHIO «yMHBIX CeTeH» 1 UX
MOTEHIMAJ B MOBBIIICHUH 3HEProd(h(HEeKTUBHOCTH.

TIK-5.71.6
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IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHIITOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOM aTTECTAallMd B BHJIE TECTHPOBAHUS
MpeACTaBICHBI B Tabnwmie 18.
Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Kon

Ne i/t [IpumepHbIii epeueHb BONPOCOB JIJIsl TECTOB
WHAUKATOpa

1. Kako# MeToa HCKYCCTBEHHOTO MHTEJUIEKTa OCOOCHHO MOMYISPEH IS IIK-5. 1.1
COCTaBJIEHMsI IPOrHO30B HA OCHOBE UCTOPUUYECKUX JaHHBIX B
SHEpProcucTeMax?

A. I'eHeTHueCKHE aaTOPUTMBbI
B. Cucrembl HE4UETKOM JTOTUKU
C. MamuHbl OOPHBIX BEKTOPOB
D. HeiiponHble ceTn

2. Kuemy oTHOCHTCS "peakTHBHAS MOITHOCTH" B CUCTEMAX
ANEKTPOCHAOKEHUS?

A. Cuna, BBITIOJIHSIONIAS TTOJIC3HYIO PadoTy

B. MomHocTh, KOTOpast KoJedJieTcsi B3ajJ U BIepeN
C. IloTepu 3neKTPO3HEPrUU B BUAE TEIIa

D. MouHocTh, ucnoab3yemasi AJisl 3alUThl CUCTEMBI

3. [TouemMy pOrHO3MPOBAHKE CIPOCA UMEET PElIaloIee 3HAUCHNE IS
3¢ GEKTHBHOM PabOTH IHEPTOCHUCTEMBI? IK-5.71.6

A. Jlns cHmKeHusI 0011eii Harpy3KH Ha CHCTEMY

B. Cectr Kk MUHUMYMY BBIPaOOTKY PEaKTHBHOW MOIIHOCTH

C. O6ecneyuTs ONTUMAIBHYI0 BLIPA0OTKY U pacnpesiejieHue
3J1eKTPOHEePruM

D. Orpannuuth poJib HEBO30OHOBISIEMBIX HCTOYHUKOB SHEPTUU

4. Y10 M3 NepevyrCcIeHHOTO SBISIETCS CYyIIECTBEHHBIM NMPEUMYIIIECTBOM
WCTIONB30BaHMs PACIPEAeTICHHBIX HEpreTHuecKux pecypcos (POP)?

A. CHIWXeHre 3aBUCUMOCTH OT SIIEPHON SHEPTUN

B. I'apanTupoBaHHOE MOBBIIEHHE YHEPT03()(HEKTUBHOCTH

C. IloBbllIeHHAS YCTOHYMBOCTH U THOKOCTH IHEPTOCHCTEMbI
D. IlonHas 3aMeHa TpaJUIIMOHHBIX UCTOYHUKOB MMUTaHUS

5. B KoHTEKCTe SHEProcucTeMbl, KAKOBa OCHOBHAS (DYHKIIHS
KOHZIeHCaTOpHOI O6aTapen? MK-2.71.1

A. JIns HaKOTIIICHHSI SHEPTHY B TEYCHUE JUTUTEIILHOTO BPEMEHH

B. OGecrieunTh KOMIIEHCAIUIO PEAKTUBHON MOIITHOCTH

C. BeicTynaTh B Ka4eCTBe pe3epBHOI0 HCTOYHHKA BO BpeMsl NepedoeB B
pabore

D. Jlns nmpeoOpa3oBaHus IEPEMEHHOTO TOKA B MTOCTOSHHBIN

6. Kakoil anropuT™ HCKyCCTBEHHOTO MHTEIUIEKTa OCOOCHHO TOJIC3EeH IS
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COMMOCTABJICHHUA CUFIOMUHYTHBIX BBIT'O/] C JOJTOCPOYHBIMHU LCIIAMUA
OIITUMH3AIINA BHGPFOCI/ICTCMBI?

A. O0y4yeHmne ¢ oAKpenJeHnemM
B. JlepeBbs NpUHTHUS pPEIICHUI
C. K-Means kiactepu3arnms

J. Naive Bayes

7. Kak uHTeIUIeKTyaIbHBIE CETH B TIEPBYIO OYePE/Ib MOBBIIIAIOT
3Heprod(hHEeKTUBHOCTH?

A. Ilytem npeoOpa3oBaHus BCEil SHEPTUU B BO3OOHOBISIEMBIE HCTOYHUKN

B. IlyTem obecnieyeHusi MOHUTOPUHIA H KOHTPOJISI JHEPTONOTPedeHusl B
pe’kuMe peaibHOTO BpeMeHH!

C. 3a cuer moITHOTO yCTPaHEeHHUS TIOTEPh PIEKTPOIHEPTUU

D. [Tyrem BHeapeHHs POOOTOB C UCKYCCTBEHHBIM MHTEIIICKTOM Ha
ANEKTPOCTAHITUSIX

8. Kaxoif KOMIIOHEHT CHCTEMBI ANIEKTPOCHAOKEHHS IEHCTBYET KaK
MIpeI0XpaHUTENbHOE YCTPOICTBO A1 IPEPHIBAHUS YpE3MEPHBIX TOKOB?

A. Tpaucdopmarop

B. ABTOMaTH4YeCKHii BLIKJIIOUATEIb
C. UnnyxTop

D. Pe3ucrop

HpaBI/IJ'H)HI)IC OTBCThI BBIJICJICHBI JKUPHBIM IHpI/I(I)TOM.

[lepeueHs TeM KOHTPOIBHBIX PabOT MO MUCHUIUITMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabnuue 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmamMeHTHpyIOIIMX MOPAJOK U HPOLEAYPY
NPOBE/IEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Meroauueckue ykazaHus Ui 00y4aroIuXcsl 0 OCBOEHUIO JUCIUILINHBI
OcHoBHas 11eJIb NMPENoAaBaHusl JaHHON TUCHMUIUIMHBI COCTOUT B TOM, 4TOOBI CHAOAMUTH
oOydaromuxcsi 3HaHUSIMM, HaBbIKAMM W AQHAJIUTUYECKUM OIBITOM, HEOOXOJUMBIMU JJIS
NOHUMaHMs, S(PPEKTUBHOIO YNPABICHUS paclpeleleHHbIMU HHEPreTHUECKUMH pecypcaMu
(POP) B paMkax COBpeMEHHOM UHPPACTPYKTYPBI DIICKTPOCHAOKEHUSL.
JucuumnnuHa sBisercd (QakyabTaTUBHOW IUCIMIUIMHON MO HAarpaBlieHHIO 00pa30BaTEbHOM
porpaMMel Beiciiero oopaszosanus (aanee — OIT BO).

11.1. Meroauueckue ykazaHusi A OOYYalOIIUMXCS IO BBINOJHEHHIO JIAOOPaTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpPAaTOPHBIX paboT OOyYaromMiCS JOJDKEH YIIyOuTh U
3aKpEeNHUTh 3HAHMSA, MPAKTHUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOJWKOH W TEXHUKOM
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHON XapaKTepUCTUKOM 00ydaromerocs.
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Brimonnenue 1ab0opaTOpHBIX pabOT COCTOMT U3 3KCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

Brimonnenue 51abopaTopHBIX pabOT OO0YyYarOIIUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3YYEHUS JUCIUIUIMHBI, OMpenesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
00eCTIeYNBAIOIIUM PEIICHUE CIETYIONUX OCHOBHBIX 334 00y4aromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA IMPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIuvieHHe, pa3BUTUE U JCTAIM3alUs TEOPETHUUECKUX 3HAHUM, MOJIYYEHHBIX Ha
JEKLMSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HAaBBIKOB  CAMOCTOSTENbHOH  paboTel ¢ 1abopaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PadboT

Jlabopamopnaa pavoma Nel «Moodenuposanue u ananuz 0a30600 pacnpeoeienno
IHEP2OCUCHLEMbL)

Lenb: naboparopHas paboTa npu3BaHa 0ObEAMHUTH TEOPETUUYECKUE TOHATHS U3 JIEKIUN
C IMPaKTUYECKUM MOJEIUPOBAHUEM, IO3BOJISISI CTYJAEHTaM OLIEHUTh TOHKOCTH pPaOOThI
pacripeniesieHHbIX sHeprocucteM. Vcnonb3oBanue s3bika Python nemaer mopenupoBanue
rHOKHMM, U TI0O MEpe M3y4YEeHHUsI Kypca CTYJSHThI MOTYT SKCIIEPUMEHTHPOBATH C 00Jiee CII0KHBIMU
cueHapussMu. OCHOBHasg 1€JIb — O3HAKOMUTb CTYJEHTOB C OCHOBHBIMHM 3JIEMEHTaMU
pacrpeeNeHHbIX CHCTEM 3JICKTPOCHA0KEHUS M JIaTh MPAKTHYECKUH OIBIT MOJCIUPOBAHUS H
aHaju3a X paboThl C UCHOIb30BaHUEM s3bIka Python.

Heo0xoauMbie HHCTPYMEHTHI:

Python (mpenmoururtensro Python 3.x)

Jupyter Notebook mnu nmobast apyras cpena paspadotku Ha Python
bubnuortexu: numpy, matplotlib, pandas u scipy

3amaun:

1. Cozpatb 6a30BYyI0 MOJAENH paclpeaeIeHHONW YHEPTOCUCTEMBI.

Onpenenure TMPOCTYIO  CUCTEMY, COCTOSIIIYIO W3  HWCTOYHHMKA, HArPy3KH U
pacnpeaenuTeNbHBIX TUHHH.

Hcnonp3yiiTe numpy Il ONpeAesieHusT TaKuX NapamMeTpoB CHUCTEMBI, KaK HaIpsKEHHE,
TOK, COITPOTUBIICHHE U MOIIIHOCTb.

2. AHaiu3 NOTOKa Harpy3KH.

PaccunTarh MOTOK MOIIIHOCTH Yepe3 CUCTEMY IIPH PA3IUYHBIX PEKUMAX HAIPY3KH.

[Ipoananusupyite MNaneHUE HANPSOKEHUA U TOK B PACHPEACIUTEIbHBIX JIMHUAX,
WCITONIBb3Ysl 3aJJaHHBIE TApaMETPBI.

3. Busyanmzanus AMHAMUKH CHCTEMBI.

Hcnonb3ys matplotlib, moctpouts rpaduky, MOKa3bIBAIOIIME 3aBUCUMOCTh MEXKIY
Pa3IMYHBIMY ITapaMeTpaMu, HalpUMep, KaK N3MEHSIETCS TaIeHUe HAMPSDKEHSI TIPH YBEITMYCHUN
Harpy3KH.

Brienure moTeHNMaNbHBIE TOYKH HECTAOMITBPHOCTH WK Hed(h(HEeKTUBHOCTH.

4. BnusiHMe pacnpe/esieHHON reHepanuu.
[IpencraBbTe HMCTOYHUK  pacHpeleNieHHOM TeHEepaluH, HampuMmep, HeOOJbIIYIO
COJIHEUHYIO 0aTapero WK BETPAHYIO TYpOUHY.
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[Ipoananu3upyiiTe, Kak 3TO BIUSET HA OOMIYI0 TWHAMUKY CUCTEMBI, OCOOEHHO B 4acTH
PEryJIMpOBAHNS HAIPSDKEHUS U IEPETOKOB MOITHOCTH.

5. Ortuer U aHaIN3.

Hcnone3yss pandas, oOywaromiyecss MOTYT CKOMITMJIMPOBATh CBOM PE3yJIbTaThl B
TabJIMYHOU (hopMe, UTO 00JIerdaeT HHTSPIIPETALIUIO U CPABHEHHE CIICHAPHEB.

OOyuvaromuecss JODKHBI TPEACTaBUTh CBOM COOOpPaXKCHHSI O MPEUMYIIECTBAX U
po0JIeMax pacipe/ e ICHHBIX YHEProCUCTEM, OCHOBAHHBIE HA Pe3yJIbTaTaX MOJICIUPOBAHUS.

Pesynbpratom oimkeH OBITH MOJIHBIA OJIOKHOT Ha si3bike Python co Bcemu cuMymnsiiusMu
Y BU3YaJIU3alHSIMH.

KpaTkuii oT4eT ¢ KpaTKuM H3JI0KEHUEM TOTYyYSHHBIX PEe3yJIbTAaTOB, BKIIOYAs TAOIUIIBI U
PUCYHKH, a TAK)KE C YKa3aHWEM OCHOBHBIX BBIBOJIOB, C/ICJIAHHBIX B XOJI¢ JJAOOPATOPHOM paOOTEHI.

Jabopamopnas pavoma No2. Ilpozrnozupoeanue cnpoca HA HAZPYIKY C HOMOWDIO
MAWUHI020 00VUeHUs, NPUBCOCHH020 K MO0l JIUHCUHOU pecpeccul.

Llenb: 03HAKOMHUTH CTYIEHTOB C (yHJIaMEHTAJIbHBIMU MOHATUSAMHU JTMHEHMHON perpeccuu
U €€ MPUMEHEHHAMM J[UId IIPOTHO3MPOBAHMUS CIPOCa Ha JJIEKTPUYECKYH0 Harpys3ky B
3aBUCHMOCTH OT pa3jiM4HbIX HE3aBUCUMBIX IIEPEMEHHBIX, TaKUX KaK TeMIleparypa U JIEHb
Heslenu, 00y4nuTh MOJIENb MAIIMHHOIO OOYy4eHUs Ul MPOTHO3MPOBaHUs OyIyLIero crpoca Ha
Harpy3Ky Ha OCHOBE UCTOPUYECKHUX JaHHBIX.

Kpartkue Teoperndyeckne cBeIeHHUs.

JIluneliHasg perpeccusi — O3TO JIMHEWHBIM IOAXOJA B CTaTUCTUKE, MCIIOJIB3YEMBIM s
MOJCIIMPOBAHUS CBSA3M MEXKAY 3aBUCUMOM IIEPEMEHHOM M OJHOW WIM HECKOJBKUMU
HE3aBUCHMBIMHM II€PEMEHHBIMM IYTeM IOATOHKH JIMHEHHOIO YpaBHEHHMs K HaOII0/1aeMbIM
JaHHBIM. JlJI1  BBINOJHEHUS MAIIMHHOTO OOydYeHUss IO MOJENIN JIMHEMHOM perpeccun
HE00XO0/IMMO BBINOJIHUTH CIIEIYIOLIHE LIaru:

- OIPEJENINUTD 3aBUCUMYIO U HE3aBUCHMYIO IIEPEMEHHYIO (IIEPEMEHHBIE).

- pa3enuTh Habop AAHHBIX Ha 00yYaroIUi U TECTOBBIA HAOOPBHI.

- 00y4uTh MOJIENIh Ha 00yYaroIeM MHOXKECTBE.

B KOHTEKCTE DIIEKTPOIHEPreTUUECKUX CUCTEM IPOTHO3UPOBAHME CIIPOCA HA HArpy3Ky
MMeEeT pelarollee 3HaueHue A o0ecrieueHus: HajlexHo paboTsl 3Heprocucrembl. Ha crpoc
MOTYT BJIUSATh TEMIIEPATypa, J€Hb HEIEIH, IPAa3THUKHU U APYrHe (PaKTOpPHI.

[IporHo3upoBanue Harpy3ku siBisieTcsi BaXHOM (yHKUued B sHeprocucreMax. OHO
IIOMOraeT JHEPrOCUCTEMaM ILIAHUPOBATh U PACIPENENATh PECYPCHI, YIPABIATH Iepenade
SHEPrUM MEXJY CETbI0 U pacHpe/leICHHBIMU HCTOYHUKAMHU, a Takke 00ecreurBaTh HaJlekKHOE
oOcnyxxuBanue norpeduteneif. C wuHTerpanueii BO30OHOBISEMBIX HCTOYHHUKOB 3HEPrUM U
MOSIBJICHUEM HMHTEJUIEKTYalIbHBIX CETell TOUHOE MPOTHO3MPOBAHUE HArpy3KH CTayo ele Oosee
BaXHBIM.

3ananue Ha 1a00paTOpHYIO padoTy.

Coznath cuHTETHYECKMI HaOOp JaHHBIX, MOJCIUPYIOIIUNA HCTOPUYECKHM CIpoc Ha
ANEKTPUUECKYI0 HArpy3Ky C Yy4e€TOM TEeMIIepaTypbl W [JHSA HENEIW B KAaYeCTBE KIIFOUEBBIX
(haKTOpPOB BIUSHUS.

Boimonaute paszBenounslii aHanu3 naHHbiX (EDA) nns BbISIBICHUST TEHICHLMH U
B3aMMOCBS3€il B HA0Ope JaHHBIX.

Hcnonb3oBarh 00ydyeHHYHO MOJAENb MAJs MPOTHO3WPOBAHUS 3HAYCHHH HA TECTOBOM
Habope.

PeanuzoBaTh Mosi€nb TMHEIHOM perpeccuu sl IPOrHO3MPOBAHUS CIIPOCA HA HArPY3KY.

Onenuth 3(PPEKTUBHOCTH MOJEIM C TOMOIIBI0 TaKUX TMOKa3aTee, Kak CpeaHss
abcomrotHas ommbka (MAE) u cpennexBanparuynas ommoka (RMSE).
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Metoanyeckue ykazaHHs [0 BBITOJIHEHHUIO JIAOOPaTOPHON pabOTHI.

1. dopmupoBanue HabOpa JaHHBIX.

C nomomusio 6ubimorexu Python datetime co3gaTh CIMCOK AaT M YacoB 3a LEJBIA TOI.

Hcnonp3yiiTe numpy A TeHEepaluy CIy4alHbIX 3HAYEHUI TeMIepaTypbl B 3a/laHHBIX
npezaenax (Hanpumep, ot -5°C no 35°C).

CHHTETHYECKH CO3/aiiTe 3aBUCHUMOCTh MEXIYy TeMIepaTypoili M MHOTPEOHOCTHIO B
Harpyske, 100aBUB HEMHOT'O IIIyMa JJIsl IMUTAIMH KOJIEOAaHUH B pealbHOM MUpE.

Coxpanwute 311 1aHHble 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. DKCIIOpaTOPHBINA aHAIN3 JaHHBIX.

Hcnons3yiite matplotlib mis Buzyanuzanuu Habopa JaHHBIX.

[TocTpoiiTe TpaduK 3aBUCUMOCTH TEMIIEPATYPhI OT CIIpOca HA HArpy3Ky, 4TOOBI YBUIETh
B3aMMOCBS3b MKy STUMH JIBYMSI IIEPEMEHHBIMHU.

Uccnenyiite cpeaHio noTpeOHOCTh B HATPY3KE JJIs1 KAXKIOTO JHS HEACIIU:

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 Mozenu TMHEHHON perpeccuu.

[lepen nauanom oOyueHus pasjienutTe HAOOp JaHHBIX Ha OOYYAKOIIM U TECTOBBIM C
noMonibio GyHKIMH train_test split u3 sklearn.

O6y‘{I/ITe MOACIIb JIMHENHOU perpeccun Ha o6yqa}omeM MHOXCECTBC, HUCIIOJIB3Yysd KJIACC
LinearRegression u3 sklearn.

HCHOJ’IL3YI>1TC 06y11eHHy}o MOZCIIb JJIsI NPOTHO3UPOBAHUA HOTpe6HOCTI/I B HArpy3Kke Ha
TECTOBOM Habope:

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.

HpoaHaJII/IISI/IpyﬁTe OCTAaTKH, NPCACTABIAIONINC coboit pa3HULly MCKIAY (1)8.KTI/I‘ICCKI/IMI/I u
MMPOTrHO3UPYEMBIMU 3HAYCHHUAMMU. DTO MOMOYET BBISIBUTH CHUCTEMATHUYECKHE PacxoxXJaACHUuA B
MOACIIN.

Paccuuraiite cpennioro adcomotnyto omnoky (MAE) u cpennexkBagpatnyHyo ommoOKy
(RMSE) st Kon4ecTBEHHOW OLIEHKH TOYHOCTU MOJICITH:

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)")

16



plt.show()
print(f"Mean Absolute Error: {mean_absolute_error(y_test, y _pred)}")
print(f"Root Mean Square Error: {np.sqrt(mean_squared_error(y_test, y_pred))}")

5. AHanu3 pe3ysibTaToB.

Onenute nuarpaMmy paccestHusl TemrepaTypbl U CIpoca Ha Harpysky, YTOOBI MOHSITh
IPSAMYIO 3aBUCUMOCTb MEK/Y TEMIIEPATYPOH U CIIPOCOM.

[Ipoananusupyiite rpapuk ocrtarkoB. Eciam ocraTtku OecnopsaoyHO pa3zdpocaHbl, TO,
CKOpee BCEero, Balla MOJEIb XOPOIIO MOAXOTUT JUIsl NaHHBIX. JIFoOble sIBHBIC 3aKOHOMEPHOCTH
MOTYT CBUJIETEILCTBOBATH 00 OTCYTCTBUH BIUSIONIUX (DAKTOPOB.

Paccmorpute MAE u RMSE. bonee Hu3kue 3HAYeHHWS YKa3bIBAIOT Ha JIYUIIYIO
MIPOU3BOJUTENIBHOCTh, OJHAKO BCErjaa CcleAyeT YYUThIBaTh KOHTEKCT O3TUX IIOKa3aTesied B
3aBUCHMOCTH OT 00JacTH U MacmTada 1eaeBoi MepeMEeHHOM.

Jlabopamopnaa _paboma_Ne3. «lIpocnozuposanue HaAzpy3Ku_ 8 IHeP2OCUCHEMAX _C
UCNO1b308AHUCM UCKYCCIBEHHLIX HEUPOHHBIX Cemell)

Llenp: 3HAKOMCTBO OOYYAIOIIMXCS C NPUMEHEHHEM HWHTEIICKTYaJIbHBIX HEWPOHHBIX
cereit (MHC) B aneKkTposHEpreTHyecKux cucreMax, paspaboTka MOJENIN JJil MPOrHO3UPOBAHUS
AIIEKTPUYECKON HArPy3KH.

3amanue Ha 1a00paTOpHYIO padoTy:

Pa3paborats HelpoceTeBYIO MOJICNb JJISI POTHO3UPOBAHUS JICKTPHUECKON HATPY3KH Ha
OCHOBE UCTOPHYECKUX JAHHBIX.

OneHUTh TOYHOCTH MOJISITH IO CPABHEHHIO C (PAKTHYCCKUMH 3HAUYCHUSIMU HATPY3KH.

Metoanyeckue yka3aHHus K BBITIOJHEHUIO paOOTHI.

1. TloaroToBka JaHHBIX.

Hcnonp3yiiTe CHHTETHYECKUI HA0Op JaHHBIX, UMUTHPYIOIINH HCTOPUYECKUE TaHHBIC O
Harpyske, ¢ TaKUMU aTpuOyTamMu, KaK J1aTa, yac, TeMiepaTypa u GpakTHuecKas HarpyskKa.

Hopmanusyiite Habop JaHHBIX, IMOCKOJIBKY HEWPOHHBIE CETH Jy4lle paboTalT ¢
HOPMAaJIN30BaHHBIMU JJAHHBIMU.

2. HeiipocereBas MoeIb.

Hcnonb3yiite 6ubanorexu Python, Takue kak TensorFlow unu Keras.

Pa3znenute Habop NaHHBIX HA OOyYarOMIM U TECTOBBII HAOOPHI.

CrpoekTupyiiTe apXUTEKTypy HEHpoHHOH ceTH. /I NpPOCTOTHI MOKHO HayaTh C
BXOJIHOTO CJIOSI, OJTHOTO CKPBITOTO CIIOS M BBIXOJJHOTO CIIOS.

OOyuuTe HelipoceTeBYIO MOZIEb Ha 00yyaroieM Habope.

3. Omuenka.

Hcnonp3yiiTe 00y4eHHYIO MOJENb JUIsl TNPOTHO3UPOBAaHMS 3HAUYEHWH Harpy3ku B
TECTOBOM Habope.

4. PaccuuraiiTe Takue rnokasarenu 3(pPeKTUBHOCTH, KaK CpeiHss abCONIOTHAs OIINOKa

(MAE) u cpennexBanparuunas omrbka (RMSE).

5. Ananus.

Jnis Bu3yanbHON OHEHKH 3(P(GEKTUBHOCTH MOJENH TOCTPOWTe TpaduKu CpaBHEHUS
(aKTHYECKUX W MMPOTHO3UPYEMBIX 3HAUCHUM.

OO6cyante BO3MOXKHBIE TPUYUHBI PACXOXKICHUN MKy (HaKTHUECKUMU U TIPOTHO3HBIMU
3HAYCHUSIMH.

[IpennoxxuTe BO3MOXKHBIC YIYUIICHHUS WM JOPAOOTKH MOJIEIH.

CpaBHHTE npeacKa3zaHus MOACIH ¢ (DAKTHIECKUMH 3HAYCHUSMHU.
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OOcyauTe TNPUYMHBI PACXOXKICHWM (Hampumep, NPOCTOTa MOJETH, IIyM B
CUHTETHUYECKUX JTaHHBIX U T.1.).

[Ipemioxxute ycoBepLICHCTBOBAHMS (Hampumep, Oojee TIyOOKHE CEeTH, pa3IHyYHbIC
aApXUTEKTYPHI, J0OABICHHUE JOMOIHUTENbHBIX QYHKIUHI U T.1.).

Jlabopamopnas paooma Ned Onmumuszayus pacnpeoeiennozo pacnpeoesienus
IHEP2OPEcyPCoé C UCHOIb308AHUEM UCKYCCMEEHHO20 UHMENIeKma

Lenb: BHenpuTh U OOYYUTH MOJENb MAIIMHHOIO OOy4YeHUSs, KOTOpas Mpe/CKa3bIBaeT
ONTUMAIBHYIO OTIPABKY HECKOJIBKUX pPacHpe/le]IeHHBIX 3HEprerudeckux pecypcoB (POP) nmns
YIIOBJIETBOPEHUS MOTPEOHOCTEH ANEKTPOCETH.

Kpatkue TeopeTrueckue CBEACHHUS.

Pactipenenennnie sHepreruueckue pecypcbl (POP) — 93T0 HeOoONbIINME HMCTOYHUKH
SHEPruM, KOTOPhIE MOTYT OBITh OOBbEIUWHEHBI 1JIs1 00ecreYeHHs] MOLHOCTH, HEOOXOAUMON Iis
YIIOBIIETBOPEHHUST ~ PETyJSipHOTO  cmpoca. [loCKOMbKY ceTh CTaHOBUTCA Bce  Ooiee
JNEICHTPATN30BAaHHON, KpaliHe BaXHO HMETh alTOPUTMBI, KOTOpPbIE MOTYT MPOTHO3UPOBATH
ONTUMAJIBHOE paclpelesieHue 3TUX pecypcoB. MCKyCCTBEHHBIM HWHTEIUIEKT, B YaCTHOCTHU
pEerpeccHoOHHbIE MOJIETH, MOXKHO HCIIOIB30BaTh JUIsl IPOTHO3UPOBAHUS ONTUMAIbHON OTIPaBKU
Ha OCHOBE TaKHMX ()aKTOPOB, KaK IMOTOAHBIC YCIOBHSI, HICTOPUICCKHUI CIIPOC U MHOTOE JPYTOE.

3ajanue Ha 1a0OpaTOPHYIO padoTy.

Bueapute Mogaenb, KoTopash ~yUMTBIBACT  pas3jinyHble  (AKTOphl, Takue Kak
INPOTHO3UPYEMBI  CIIPOC, COJIHEYHOE M3JIY4YeHHE, CKOpOCTh BeTpa W T.J., YTOOBI
CIPOTHO3MPOBAThH BBIXOJHYIO MOIIHOCTb Kaxaoro POP.

OO0yunTe MOJIEND, UCTIONB3Ys HCTOPUUECKHUE JTAHHBIE.

OneHuTe NpOoUu3BOAUTENIBHOCT MOJIEIH.

CMmonenupyiiTe JTHEBHYIO OTIPABKY Ha OCHOBE IMPOTHO30B MOJEIN M BU3YAJIU3UPYHTE €e.

PykoBoasiye npuHIUIBI 17151 paboThI:

[TonroToBka JaHHBIX: 3aTPy3HTE MPEIOCTABICHHBIN HA0Op JaHHBIX, KOTOPBIA COAEPIKUT
Takue CTOJIOBI, KaK BPEMEHHasi METKa, POTHO3UpyeMasi MOTPeOHOCTb, COJTHEYHOE H3IIyueHHe,
CKOpOCTH BeTpa H (paKTUIeCKasi BEIXOHASI MOIIHOCTh Kax1oro POP.

BeiGepure ¢yHkIMM, KoTOpble OyAyT BBeIeHbI B Mojaedb. Hopmanusyiite wuiu
CTaHJIAPTU3UPYHUTE JaHHBIE, €CITH ATO HEOOXOTUMO.

Peanu3yiite perpeccuoHHyI0 MOJETbh C HECKOIBKUMHM BBIXOAAMH, UcTionb3ys TensorFlow
WM JII00YIO JPYTYIO MIPEANOYTUTENbHYI0 OMOINOTEKY.

PykoBOACTBO 1O pelIeHuo.

[IpencraBnenne naHHbIX. Habop AaHHBIX JOJKEH conep)KaTh Takue (YHKIUHU, Kak
BPEMEHHAsl METKA, IPOrHO3MPYEMBIN CIIPOC, COJHEYHOE M3JIy4eHHE, CKOPOCTb BETpa M
BBIXO/IHbIE CTONOLBI 115 Kaxaoro DER, Takue kak cojlHeYHast SHEprus, YHEPTHsI BETpa U Pacxojl
Garapeu.

3arpy3uTte Ha0Op JaHHBIX B CBOIO Cpey C MOMOIIBIO pandas.

W3yuute naHHble, MOMMHUTE MX pacrpeieieHue U Jro0ble 3aKOHOMEPHOCTH, KOTOpbIE
MOTYT BOBHUKHYTb.

[IpenBaputenbHas o0paboTKa.

Y6enurech, uro B HAOOpe MaHHBIX HET MPOMYIIEHHBIX 3HadeHwil. OOpadaThiBaiiTe
T00bIE MPOMYIICHHBIC 3HAYCHUS TTOIXOIAITUMU METOIaMH, THOO OTOpachIBast, TMOO BMEHSISI.
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Hopmanu3yiite nim craHaapTU3HpyinTe 00BbEKThI TAKUM 00pa3oM, YTOOBI BCE OHH UMEIH
OJIMHAKOBBIN MacmITad, 3To MOMOXKeT Oosiee YHPEeKTUBHO 00yUIaTh MOJIEITb.

Pa3pabotka mozaemnu.

Hcnonp30BaTh MOKHO PErPECCHOHHYIO MOJEIb C HECKOJIBKUMH BBIXOJIAMH, MTOCKOJBKY
CTpPEMHUMCS MPeJICKa3aTh HECKOJIBKO BBIXOIOB (COJIHEYHAs SHEPT U, YHEPTHsl BEeTpa U T.1.).

Onpenenure ¢pyakiuu (X) U mefIeBbIe BBIXOIHBIC JaHHBIE (V).

Paznenute manHble Ha oOydYaromiMe M TECTOBbIE HAaOOpHI JAaHHBIX. PacmpocTpaHeHHOe
COOTHoOUIEHUE pasjeneHus cocrapiser 80% amst oOyuenus u 20% i TECTUPOBAHMUSL.

Hcnonw3yiite MultiOutputRegressor c GradientBoostingRegressor TUTS
IPOTHO3UPOBaHUA. J[pyrue MoJenu TakKke MOKHO OIIpoOOBaTh Ha OCHOBE IKCIIEPUMEHTOB.

OOy4eHne MOICeTIH.

OO0yunTe MOJIeIb, UCIIONB3Ys OO yJarOIIMi HAOOP TaHHBIX.

CoxpaHuTe MOATOTOBJIEHHBIE Beca A OyAyHMX IPOTHO30B WM JajbHEWIIEH TOYHOMN
HaCTPOMKH.

OrneHKa.

Hcnons3yiiTe Moens 1Jisi MPOrHO3UPOBAHUS HA OCHOBE TECTOBOTO HAOOpa JaHHBIX.

CpaBHUTE NPOTHO3UPYEMBIE pPE3YIbTaThl C (HAKTUUECKHUMH, HCIOJIBb3Ys OIICHOYHbBIC
nmokaszareiy, Takue kak MAE u RMSE.

Buzyanuszanus.

BeiOepure neHb U3 Habopa TECTOBBIX JAHHBIX U HCHOJB3YHTE MOJENIb JUIS
IMPOTrHO3NUPOBAHHUA BBIXOIIHOfI MOIIHOCTH Ha K&)KI[BIIZ gac.

IToctpoiiTe rpaduk 3TUX MPOrHO30B U CPABHUTE MX C (PAKTUUECKOH OTHPABKOM, 4yTOOBI
BU3YaJIbHO OLCHUTH TOYHOCTH MOJCIIN.

Crpykrypa u dopma oTuera 0 1adbopaTopHoil pabore
HazBanwne yueGHOTO 3aBeACHHUS

KA®EIPA No
OTYET
3AIMILEH C OLIEHKOI
[IPEITIOJABATEJIb
JOJDKHOCTD, Y4. CTCIICHD,
nOoAIINCh, AaTa HWHHUIIUAJIBI, (i)aMI/IJ'II/ISI

3BaHHC

OTYET I10 JJABOPATOPHOI PABOTE
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1o kypcy: CUCTEMBI LIM®POBOY JUCIIETYEPE3ALIUU

PABOTY BbIITIOJIHAJI
CTYIAEHT I'P. Ne

MOJIKCH, TaTa WHULAAIBI, paMuius

Cankr-IlerepOypr 20

Conep:xkanue oTyera

Hean pa6oTsI:

3agaum.

TeopeTuyeckue cBeleHUs

B otuere mo mabGoparopHoil paboTe 00s3aTeNbHO JOKHBI OBITH YKa3aHbl TEOPETHUYECKUE
CBEJICHUS, HEOOXOIUMBIE JUIsl BBITIOJIHEHHS JabopaTopHON pabOThI, B TOM YHCJE AaHHBIE 00
YCTaHOBKE, HAa KOTOPOU BBIMOJHSIIACH paboTa.

Pacuerno-rpaduyeckas yactb
B Hauarne yka3bIBaloTCsl UCXOIHBIE TaHHBIE, pacueThl, TpadudecKue MOCTPOCHUSI.

BriBoabl
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Otuer mo abopaTtopHOi paboTe 00s3aTENBHO JOJDKEH COJEpKaTh BBIBOJBI MO JIAOOPATOPHOU
paboTe, B KOTOPOI TOIKHBI OTPaKaThesl PaKThl JOCTHIKESHUS LIENH.

Cnucok MCIOo/Ib3yeMoii JTUTepaTyphl

Cnucok ucnoap3yeMoit nurepatypsl odopmisiercs B coorBerctuu ¢ 'OCT 7.0.100-2018 —
bubnmorpaduueckas 3amuck. bubmmorpadpuueckoe onucanue. OOmme TpeOOBaHUS U MPaBHIIA
COCTaBJICHUSI.

Tpebosanus kK 0OPMIIEHUIO OTYETA 0 J1A00paTOpHOU padboTe

1. O6uue TpeboBaHUS

1.1. B coorBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT o Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa W mpaBuia oGopmieHHs OTUeT MO JlabopaTopHOoW pabore odopmisercs
JFOOBIM MEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHE JIucTa Oenoit Oymaru ¢popmara A4.

1.2.B otuere mno mabopatopHoil pabote nomyckaercs wuHTepBan 1.0 u 1.5, kernp He
MeHee 12, BelpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHou cTpoku 1.0.

1.3. IgeT mpudra 10KEH OBITH YSPHBIM.
2. Hymepanusi cTpaHuil oT4eTa

2.1. Ctpanunpl oT4eTa CjenyeT HyMepoBaTh apabckumu IudpaMu, coOMoAasl CKBO3HYIO
HyMEpAaIIo 10 BCEMY TEKCTy oTueTa. HoMep cTpaHMIIBI MPOCTABISETCS B HU3Y Ka)JIOTO JINCTA
0 LIEHTPY.

2.2. TuTynBHBIA JIMCT BKIIOYAETCS B OOIIYI0 HyMEpaluio cTpaHul otdyera. Homep crpaHuiiel Ha
TUTYJIBHOM JIMCTE HE IIPOCTABIIACTCS.

3. HyMepaunﬂ pPa3ae/ioB U moJipa3jaicjioB oTuyeTra

3.1. Pa3znensl JODKHBI MMETh MOPSAJKOBBIE HOMEpa B Ipejeiax BCero oTueTa, 0003HaueHHbIE
apabckumu nuppamu.

3.2. Paznensl MoryT ObITH pa3OUTHI Ha MoApa3aensl. HyMmeparius moapasienoB coCTaBIseTCs U3
HOMEpa paszena W mojpaszferna, 0003HAaYeHHOTO uepe3 TOuKy, Hampumep, «1.1.». B koHie
HAa3BaHMSA PaA3/IeNIOB U IOIPA3/IEIIOB TOUKA HE CTABUTCS.

4. LanocTpanuu

4.1. nnrocTpallii  TOAMUCHIBAIOTCS CHU3Y apaOCKuMu IdpamMu dYepe3 mpoden mocie
cioBa «PUCYHOK» 1 UMEIOT JTMOO CKBO3HYIO HyMEpallHio, TH00 HyMEpaluio B COOTBETCTBHUU C
paszzenaMu oT4yeTa.

4.2. Bce wmmocTpanuu (pUCYHKH) JOJDKHBI MMETh Ha3BaHHE, KOTOPOE YKAa3bIBA€TCs IOCIe
HOMEpa WUIIOCTpallMu uepe3  Tupe, Hanpumep, «PucyHok 1 — CrpykrypHas cxema
OHOKOHTYpHOU CAP».

4.3. Ilonnucu Bcex WILTIOCTPAIMK BEIPABHUBAIOTCS 110 LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduku nomxHbl ObITH yeTKUMH. [Ipu opopmieHnn rpaukoB HEOOXOIUMO yKa3bIBaTh
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0003HaueHMsI KOOPAMHATHBIX OCEel M cCaMUX T'paHrKOB.

5.2. Ecmu rpaduku OTpakalOT CpaBHEHHE JBYX OKCIEPUMEHTOB, PEKOMEHIYETCS UX
BBITIOJIHEHHUE B OJTHOM CUCTEME KOOpIMHAT.

6. Ta0auubI

6.1. B oruere mo maboparopHOil paboTe PEKOMEHAYEeTCS CKBO3Has  HyMmeparus
tabmuil. JlomyckaeTcsi Hymepanusi TabiuI] B mpejeiax pasziena ordera. B atom ciyuae HOMep
TAOJIUIIBI COCTOUT U3 HOMEPA Pa3jieiia U MOPSIKOBOr0 HOMepa TaOJIMIIbI, pa3AeCHHBIX TOYKOM.

6.2. TaGmuibl HyMepyroTcst apabCKUMU UPpamH.

6.3. Hymepanust Ttabmaui; mpou3BOAMTCS co ciaoBoM «Tabmmimay 6e3 3Haka «Noy, Hampumep,
«Tabmuua 1».

6.5.4. Kaxnas tabnuua J10JKHA UMETh Ha3BaHUE, KOTOPOE CIEeAyeT NMOMELaTh Haja Tadnuien
cieBa 0e3 a03aIHOro OTCTYIIA B OIHY CTPOKY C €€ HOMEPOM 4epes3 THpeE.

11.2. Metoauueckue yKazaHus JUIsi OOYYaIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xo/ie BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThl, 0OYYAIOUIHIICS BBIOJIHICT PabOTy IO
32JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IPEToaBaTelisi, HO 0e3 ero HernocpeCTBEHHOTO
YUYaCTHS.

B mporiecce BBHIMOTHEHHSI CaMOCTOSTEIIEHON paboThl, y oOydaromierocst (GhopMHUpYyeTCs
1enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHWH WM CHCTEMAaTH3allMH MPUOOPETaeMbIX 3HAHHM, 00eCrednBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYECHHsI, IOMOTAeT IOJIyYUTh HABBIKH ITOBBIIICHHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00ydJaronuxcsi, sIBJSIOTCS

—  y4eOHO-METOAMYECKH MaTepHan Mo AUCIHUILTHHE;

11.3. Meroauueckue yKazaHUs Ui OOy4aroIIMXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroImuxcsl, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C IIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUIAHBI.

Cucrema OLEHOK IpU IPOBEIECHUU INPOMEKYTOUHOW aTTECTAlMU OCYILIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxkeHuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
OpoMeXXyTouHoW arrectauuu cryfaeHToB ['YAII, oOywaromuxcs MO NporpaMmbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4deOHOH paloTh
ctyneHtoB B 'Y AIIy.

[IpoBeneHne TEeKymero KOHTPOJISI YCIEBAEMOCTH OCYLIECTBISETCS C IMOMONIbIO TECTOB,
npuBeJeHHbIX B Tabmuie 18. OneHnBaHue TEKYIIEro KOHTPOJIS YCIEeBAEMOCTH OLIEHUBAETCS 110
cucteme 3auet/ He 3a4yeT. [lonokuTenbHbIil pe3yabTaT TEKYIIEro KOHTPOJISl YCIeBAaeMOCTH J1aeT
CTYACHTY JONOJHUTEIbHBIN OaJlT MPH MPOBEACHUHU MPOMEKYTOUHOM aTTeCTalllH.
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11.4. Metoau4ieckue yka3zaHUs JJisi O0y4aroUIMXcs MO MPOXOXKICHHIO MPOMEKYTOIHON
aTTecTaluuu

[Ipomexxyrounass  arrectanusi  oOyyaroIIMXCs  NpeAyCcMaTpHBaeT  OICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/lbTaTOB 00y4YeHMs MO aucHumuinHe. OHa BKIIOYAeT B
ceost:

— auddepeHunpoBaHHbI 3auyeT — 3T0 ¢dopMa OUEHKHM 3HAHHWH, MOJyYEeHHBIX
oOyyaromuMcs IpU U3Y4EHUH AMCLMILINHBI, IPU BBIIOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIEI0BATENbCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

[IpomexyTouHas arrectanusi OpoBoAUTCA B Qopme aud@epeHIrnpOBaHHOTO 3ayeTa.
3ayer mpoBOAUTCA B YCTHOH ¢(opme mo OwieramM B BHUAE TNOATOTOBKA U  H3IIOKEHHS
pa3BEpHyTOro orBeTa. Bpems Ha moarotoBky orsera - 30 MUHYT.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOW aTTECTAllMU OCYLIECTBIAETCS B
cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyieM KOHTPOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOU arrectauuu cTyfaeHToB ['YAII, oOyuarommxcsi 1Mo NpOrpaMMBbl BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThl
crynentoB B 'Y AIy.

[IpomexxyTouHast arrectalsi OLIEHMBAETCS MO pE3yJibTaTaM TEKYIIEr0 KOHTPOJIS
yCIIEBaEMOCTH. OK3aMEH MPOBOMUTCS B YyCTHOH (opMe mo Owmieram, NpeACTaBICHHBIM B
tabmume 16. B ciyuae, eciim CTyZIeHT MO YBaKUTENBHOW NMPUYMHE HE BBIOIHHI TPeOOBAHUS
TEKYLIEro KOHTPOJIS, €My MPEJOCTaBISETCS BO3MOXKHOCTh CHIaTh 3aJ0JDKEHHOCTH IO
nponyueHHbIM TemaM. @opma mpoBeeHUs IPOMEXKYTOUHOM aTTECTallMM — TUCbMEHHAS.
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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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