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AHHOTaUs

Hucuunnuna «PacrpeeneHHble  MHTEIJIEKTYalbHbIE JHEPrOCUCTEMBI» BXOJIUT B
o0Opa3oBaTelbHYI0 IpOrpamMMmy BhICIIEr0 oOOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HanpasyieHUIo MoAroToBku 13.03.02 «OneKTposHepreTHKa U AIEKTPOTEXHUKA» HAPaBIECHHOCTU
«Iudporas sneprerukay. Jucnurnmuna peanuzyercs kadeapoit «Ne32y.

JucuuninuHa  He  ABISETCS  00s3aTeNbHOM  MpPU  OCBOCHUH  OOYYarolIUMCS
o0pa3oBaTeNbHOIl MpOorpaMMbl U HallpaBlIieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINX
KOMIIETEHIIUH:

I[IK-1 «cnocobeH mNpUMEHSATh  TEXHOJOTMH  HUCKYCCTBEHHOI'O  HHTEIJIEKTa B
po(heCcCHOHATLHOM IEATEIIEHOCTI

[IK-5 «CrnocoOeH NpOBOAWTH aHAIW3 M KOHTPOJIb IMAPaMETPOB W YCIOBUU pPabOTHI
OT/IENIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMbBI

CopepxaHue OUCHMILUIMHBI OXBAaThIBACT UIMPOKUN CIEKTP BOMIPOCOB, CBS3aHHBIX C
MHTETpalel, ynpaBIeHUEM M ONTUMHU3ALUEH pAaCIpENEICHHbIX 3HEPreTUYECKUX PECYPCOB
(PDOP) B paMKax COBPEMEHHBIX 3JIEKTPOIHEPIrETUICCKUX CHCTEM.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMaTPUBAET CleAylomue (HOpMBI OpraHU3alUN
yueOHOro mpoiiecca: 1adopaTopHbie paboThl, CAMOCTOSITENbHAS paboTa 00yUaroIIerocs.

[IporpamMmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B opme AudhepeHInPOBAaHHOTO 3a4eTa.

OO0mast TpyIOEMKOCTh OCBOCHHS IWCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenogaBaHUs TUCITUTITUHBI

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

JuctumuimHa siBisieTcss (paKyJIbTaTUBHON TUCIHMILIMHOW TIO HANpaBIEHUIO 00pa30BaTEIbHOM
porpamMmmsl Beiciero oopasoanus (nanee — OI1 BO).

1.2. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCHIHUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTamMu 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

[1K-1. /1.2 pemaer npodeccnoHaibHbIC 3a1a91
IPEJUKTUBHOIO M aHAJIMTUUYECKOTO TUIA C
IIPUMEHEHUEM TEXHOJIOTMI NCKYCCTBEHHOIO

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

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

[TK-5. /1.1 aHasnu3upyeT 3aBUCUMOCTH MEXTY
napameTpamH U XapakTepUCTUKaMU
KOMIIOHEHTOB 3JIEKTPOIHEPTreTUUECKON
CUCTEMBI

KOMIIETEHIIUH OTIENBHBIX
[TK-5. JI.5 ocymiecTBisieT OLEHKY TEKYILETo U
KOMIIOHCHTOB I[ y y
. | MPOTHO3UPYEMOTO AIIEKTPOIHEPTETUUECKOTO
AJIEKTPOIHEPIeTUUCCKOM
PEKHMA YHEPTOCUCTEMBI
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;

— Cucrembl HUPPOBON AUCTIETUEPU3ALINH.

3HaHus, MOJydeHHblE NpPU HM3YyYEHMM MaTepuaia JaHHOM IMCLUMIUIMHBL, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAuY€HHE, TaK M BCIOMOTaTElIbHOE HCIOJIb30BAaHUE IMPU MPOXOKACHUU
MPOM3BOJICTBEHHOIN NMPEUINIOMHON MPAKTUKH U MOJATOTOBKE BBITYCKHOM KBaIM(UKALMOHHON
paboThl, ¥ U3yYCHHUHU APYTUX JUCIUTIINH:

— DOHeproycTaHOBKH Ha OCHOBE BO300OHOBJISIEMbIX HCTOUHUKOB 3HEPTHUH;

— DOHeprocoepexeHne U 3Heprod3(HeKTUBHOCTS;

— Pa6ora vag BKP.

3. O0beM U TPYJA0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oObeMe TUCIHUILIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB y4eOHOMU
paboThI 1O TUCHUILINHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUITITUHbI

4




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 npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3aug, I[;Ii)l@- Hudd. 3au.

DK3.%*%*)

HpI/IMe‘-IaHI/IeZ KaHJIUIATCKUH SK3aMeH

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILIMHBI 10 pa3/ieiaM U BUIaM 3aHSATHI.

Pa3Z[eJ'IBI, TEMBbI JUCHUIIJIMHBI U X TPYAOCMKOCTD IIPUBCACHLI B Ta6.HI/IIIG 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCIUITITNHBI Jlexunn | 113 (C3)) - JIP KII CPC
ACTEL, et (gac) (gac) (gac) (gac) (gac)
Cemectp 8
Pazgen 1. BsenmeHue B pacnpenelieHHbIE 5
MHTEJUIEKTYaIbHBIE 3JIEKTPOIHEPTETHUECKIE CUCTEMBI
Tema 1.1. 0630p COBpPEMEHHBIX
3JIEKTPOIHEPTETUUECKUX CUCTEM
Tema  1.2. OcHOBBI  pacIpelrerecHHON
reHeparii U MUKPOCETel 15

Tema 1.3. 3naueHue  HHTENJIEKTa B
3JIEKTPOIHEPreTUIECKUX CHCTEMax

Tema 1.4. OcHoBHBIE TpOOIEMBI H
BO3MOKHOCTH pacHpeeNIeHHbIX HHTEUIEKTyalbHbBIX
CHUCTEM




Pasnmen 2. UHckyccTBEeHHBIH HHTEIIEKT B 5
3HEpProcucTeMax

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

Tema 2.2. Meromst WU, npumeHsemble B
3JIEKTPOIHEPreTHIECKUX CHCTEMaX

2.2.1. HeiiponHnsle ceTu

2.2.2. JlepeBbs pelieHui U ciydaiHble Jeca

2.2.3. BeKTOpHbIE MAIIHHBI C TIOAICPIKKON 15
2.2.4. Obyuenue c IPUMEHEHUEM
HOAKPETUICHUSI

Tema 2.3. [Ipumenenue MU miis oOHApyReHHUS
HEUCTIPAaBHOCTEH, TPOTHO3UPOBAHUS HATPY3KH U
YIpaBICHHUS aKTUBAMU

Tema 2.4. TemaTwueckue WCCICIOBAHIS:
peanuzanua MM B 3HeprocucremMax B pealbHBIX
YCIIOBUSIX

Paznmen 3: VYmpaBnenne W MOHHUTOPUHT 4
pacrpeneseHHbIX CHCTEM

Tema 3.1. KoMIOHEHTBI pacmpeneaeHHBIX
CHCTEM U UX ITapaMeETPLI

Tema 3.2. Cencopuble TexHonoruu u loT B
SHEProcUcTeMax

Tema 3.3. Crparerun yIpaBIeHUS
pacrpeieIeHHON TeHepauven

3.3.1. [Ipsimoe ympaBieHue

3.3.2. IlpeAVKTUBHOE YIIpaBIEHHUE

3.3.3. JeneHTpanu3oBaHHbIE u
LEHTPAJIM30BAHHbBIC CXEMBI YIIPABICHUS

Tema 34. Ponep  KOMMyHMKalMOHHBIX
UHPPACTPYKTYP B HHTEIUICKTYAIbHOM YIIPABICHUN

15

Pasmen 4: PacmupeHHbIe TeMBI B 00JIaCTH 3
pacrpeneNeHHbIX HHTEIDIEKTYIbHBIX YHEPTOCUCTEM

Tema 4.1. HakonuTenu sHEpruu U UX pojib B
pacrpeneneHHbIX CHCTEMAaX

Tema 4.2. HWuaterpanus BO30OHOBISEMBIX
WMCTOYHHUKOB SHEPTUH H MPOOIIEMBI

Tema 4.3. YCTOWYMBOCTL CETH M AaCIEKTHI
0€301MacHOCTH B MHTEIUIEKTYyalIbHBIX CHCTEMaX
Tema 4.4. Bynymue TeHASHUUU: HA IYTH K MOJTHOCTHIO
1IU(GPOBBIM U UHTEJUICKTYAIbHBIM 3JICKTPOCETIM

10

HUroro B cemectpe: 17 55

Hroro 0 0 17 0 55

[IpakTnueckass MOATOTOBKA 3aKJIOYaeTcs B  HEMOCPEJICTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yumei
poQeCCHOHATBHOM 1€ TETbHOCTBIO.

4.2. ConepxaHue pa3/iejoB U TEM JICKITHOHHBIX 3aHATHH.
Copep:xanue pa3feioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.
Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIa

Howmep paznena HasBanue u congepxkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Y4eOHbIM MJIaHOM He MPEAyCMOTPEHO




4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHUILIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHII
(dac) JIUHBI
VY4eOHBIM MJITAHOM HE IPEAYCMOTPEHO
Bceero ‘ ‘ ‘
4.4. JlabopatopHble 3aHATUS
Tewmbl 1aG0paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEACHBI B TabmuIle 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
MPAaKTUIECKO
Ne TpynoeMKoCTb, N paszzaena
w HaumenoBanue nabopatopHbix padboT (uac) i -
MOJITOTOBKH,
(uac) JIHBI
Cemectp 8
1 | MonenupoBanue u aHaJIN3 0a30B0Oi1 5 5 1
pacnpeeIEeHHON YHEPTOCUCTEMBI
2 | [IporHo3upoBanue cmpoca Ha Harpysky c¢ 5 5 2
MIOMOIIIBIO MaIIMHHOTO o0y4eHus,
MIPUBEICHHOTO K MOJIENIN JINHEHHON
perpeccuu.
3 | Ilporno3upoBanue Harpy3KH B 4 4 3
JHEProcucTeMax C UCIIOJIb30BaHUEM
VCKYCCTBEHHBIX HEHPOHHBIX CETEMN
4 | OnTuMu3aLus pacnpeeIeHHOro 3 3 4
pacnpeneseHns YJHEPropecypcos ¢
UCIOJIb30BAaHUEM HCKYCCTBEHHOTO
MHTEJIJICKTa
Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOU PabOTHI

Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIixcs
Bunsl camocTosTensHON paboThl U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.
Tabmauna 7 — Bunbl caMmocTosTenbHONU pabOThI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHOM paboTh
qac qac
1 2 3
N3yueHne TeopeTuyecKoro Marepuasia 45 45

qucuuriaHel (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepata (P)




[TonroroBka K TeKyIiemMy KOHTPOJIIO
ycneBaemoctu (TKY)

Homamnee 3amganue (/13) 3 3

[ToaroroBka kK MpOMEKYTOUHOM 2 2

arrectaruu (I1A)
Bcero: 95 95

5. IlepeueHnb y4eOHO-METOAMYECKOTO 00SCIICUCHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOIMUECKNE MaTepHaNbl JIJII CAMOCTOSTEIIbHON pabOThl OOYYArOMIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U SIEKTPOHHBIX YUEOHBIX N3TAHUI
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUI MpHUBEIeH B TadIuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

Indp/ KomrdgecTBo 3K3eMITTSPOB B OMOIIHOTEKE

BubGnmorpadudeckas ccpiika
URL agpec pad (KpoMe SIIeKTPOHHBIX K3EMILISIPOB)

OcCHOBBI IpOorpaMMHUpOBaHus Ha si3bike Python : [
DIIeKTPOHHBIN pecypc] : yueOHO-MEeTOIUIECKOE
nocoone / A. U. Casennes [u ap.] ; C.-Ilerep0. 18
roc. YH-T a9POKOCM. ITPUOOPOCTPOCHHUS. -
DJeKTpOH. TeKCToBbIe AaH. - CankT-IletepOypr :
Wzn-Bo 'YAII 2019. - 38 c.

OCHOBBI UCKYCCTBEHHOT'O HHTEIIJICKTA B
npodecCHOHAILHON NEATENHHOCTH ;| YIeOHO-
Meroaunueckoe nocodue / A. C. Crenamkuna, E. 18
A. ®pomnosa, H. B. I'ymuna ; C.-Ilerep0. roc. yH-
T a9pOKOCM. TipubopocTpoeHus. - CaHKT-
IetepOypr : U3n-so I'YAII, 2022. - 109 c.

Bo3o0HOBIsIEMbIC ¥ HETPAAUIIOHHBIE HCTOYHUKN
SHeprud : [ DIEeKTPOHHBIN pecypc] : yaeOHoe
nocoowue / /1. A. Bosnkos [u np.] ; C.-ITetep0O. roc.
VH-T a3pOKOCM. TPUOOPOCTPOCHHUSL. - DJIECKTPOH. 18
TekcToBbIe AaH. - CankT-IletepOypr : U3a-Bo
I'VAIL 2020. - 121 ¢

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn JJIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTn «HTepHeT»
URL anpec HaumenoBanue

https://rawi.ru/academy/ Acconmanus BUD, Axagemus BUD

https://www.eprussia.ru/lib/ | bubaroTeka 31eKTPOHHOT0 KypHasla « DHEPreTHKa U
MIPOMBINUIEHHOCTh Poccnny




8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIEUCHHUS, HCIOIB3yeMOTr0 TMPU OCYIIECTBICHUHI
00pa30oBaTeNLHOTO MpOoIiecca MO AUCIUIIINHE.
[lepedeHp UCTIONB3yeMOT0 IPOrPAaMMHOTO oOecriedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeueHs mporpaMMHOTo 00€CIICUCHIS

Ne i/t Haumenosanue

Python IDE

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

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanMeHoBaHUE COCTaBHOM YacTh Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (mpu HEOOXOMMOCTH )
1 | MynpTuMenuiiHas J€KUUOHHAs ay TUTOPUS 21-21
Kommerotepsl ¢ ycranosinennbiM Ha HuX [10 Python (Bepcust ne 31-04
Hwke 3.x)c oubmmorekamu (numpy, matplotlib, pandas, and
scipy)
Jupyter Notebook or uiu nro6as Python IDE

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHONH AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJSl TPOBEACHUSI POMEKYTOYHON aTTeCcTalluu

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

JuddepenurpoBaHHbIi 3a4ET Crnincok BonpocoB k 1ud¢.3auéry;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIII OOYJaloUIMMHCS TPUMEHSETCsl S-0ajulbHasi MIKajla OIEHKHA C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mIKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OrreHKa KOMITETEHITUHN

XapakTeprcTrka COpMUPOBAHHBIX KOMITCTECHITHIA

5-0aiupHas mKana




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEILHO M TPAMOTHO €r0 U3JIaraer;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000OIEHMUS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— o0yJaromuicss TBEPIO YCBOMJI MPOrPAMMHBIN MaTepuall, TPaMOTHO
M, 10 CYIIECTBY, H3JIaraeT €ro, OIHPasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
«3auTEHOY .
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4Yaromuiicsi YCBOWJI TOJBKO OCHOBHOHM MPOTPaMMHBINH MaTepual,
[0 CYyIIECTBY, M3JIaraeT €ro, OMHUpasch Ha 3HAHHUS TOJHKO OCHOBHOMW
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHSI B IMPAKTHUYECCKOM NPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1abo apryMEHTHPYET HaydHBIC ITOJIOKCHHS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHSITHIA.
— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana,
— JIONTyCKaeT  CYIICCTBCHHBIE  OIMMOKA W  HETOYHOCTH  TIPHU
«HEYNIOBJICTBOPUTEIILHO) ’
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) Ass sK3aMeHa mpecTaBieHsbl B Tadauie 15.

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

Ne /it [Tepedyens BompocoB (3a1av) 115 IK3aMeHa Koz
WHIMKaTopa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bomnpocs! g qudd. 3auera npezacrasieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! 1t qudd. 3auera
Kon
Ne n/mt Ilepeuens BonpocoB i qudd. 3auera
WHAWKATOpa
1. KakoBa ocHOBHas IIEJTb UCITOJIb30BAHUS IK-1. J1.2
HCKYCCTBEHHOT'O MHTEJIEKTa B YHEprocucreMax?
2. HazoBurte /Ba anropuT™Ma HCKYCCTBEHHOTO WHTEIUICKTA,
OOBIYHO MCTIOJIB3YEMBIX Il IPOTHO3UPOBAHUSA CIPOCa
B DHEPTOCHCTEMAX.
3. Kak mammHHOe 00ydeHue crnocoocTByeT

10




10.

MIPOTHO3UPOBAHUIO TEXHUYECKOTO 00CITYKUBAHUS
NEKTPUUYECKUX CUCTEM?

Onpenenute HEHPOHHBIE CETH U UX 3HAUCHUE B
IIPOrHO3UPOBAHUM OTKA30B SHEPTOCUCTEM.

Kakoii MeToJ1 UCKyCCTBEHHOT'O MHTEIIJICKTa MOAXOAUT
JUIs paclio3HaBaHMsI 3aKOHOMEPHOCTEH B IaHHBIX O
MOTPEOJIEHUH DJIEKTPOIHEPTUU?

Kak oOyueHne ¢ moaKperuieHueM moMoraet
ONTUMU3HPOBATH pabOTy AMEKTpoceTeit?

KakoBa pojb UICKyCCTBEHHOT'O MHTEJUIEKTA B
MOBBILIEHUH 3HEProdPHEKTUBHOCTH 31aHUN?

Kakoii aTan npeaBapuTenbHON 00pabOTKH TaHHBIX
HMMeeT penlaolee 3HayeHue sl 00y4eHHs] TOUHBIX
MOJIENIEN UCKYCCTBEHHOIO MHTEJUIEKTA [P aHAJIN3e
SHEpProcucreM?

OO0BscHUTE, KaK UICKYCCTBEHHBIH HHTEIUIEKT MOXKET
MOMOYb B OOHAPY>KEHUU aHOMAJIUI B DHEPrOCUCTEMAX.
Kak MOXHO HCII0JIb30BaTh UCKYCCTBEHHBIN UHTEJUIEKT
JUISL IPOTHO3UPOBAHUS U CMSTYEHUSI TOCIIEICTBUN
nepe0oeB B Mojjaue AIeKTPOIHeprun?

11.

12.

13.

14.

15.

16.

17.

18.

19.

Onummre 0OCHOBHbIE KOMITOHEHTBI
AJIEKTPOIHEPTETUIECKON CUCTEMBI.

Kak nucbananc ¢a3 B TpexdasHoit cucteme BIUsSET Ha
Ka4eCTBO AJICKTPOIHEPTHH?

KakoBbl ki1t04eBbIe TapaMeTphl AJIs1 KOHTPOJIS
paboTtocmnocobHOCTH TpaHchopmaropa?

Kak ynpasinsercs: peakTHBHasI MOITHOCTh B
sHeprocucreme?

KakoBo 3Hauenue ko3¢ duiinenta MOITHOCTH B
ANEKTPUUYECKON CHCTEME U KaK €ro MOXHO YIYyULIUTh?
OO0bsicHUTE TPUHIIUI PAOOTHI aBTOMATUYECKOTO
BBIKJTFOUATEIIS.

Kak ynpaBnsitoTcst 4aCTOTHBIE OTKJIOHEHUS B paMKax
001110} B3aMMOCBSI3aHHOM ceTn?

KakoBa ponps KOHA€HCAaTOpHOM OaTapeu B
SHeprocucreMax?

OnumuTe OCHOBHBIE 3TaIlbl, CBSI3aHHBIE C TIPOBEICHUEM
aHaJIM3a MOTOKA HAarPy3KH.

TIK-5. /1.1

20.

21.

22.

23.

24,

Onpenenute sHEProdPPEeKTUBHOCTH B KOHTEKCTE
AIIEKTPOIHEPTeTUIECKUX cucTeM. Kak pacnpeneneHHbIe
UCTOYHUKH I'eHEpalliy BIUSAIOT Ha
9HEpTrod((PEeKTUBHOCTH SHEPTOCUCTEMBI?

Kakyto ponb urpaer ynpasieHHe CIIpOCOM B
MOBBIIIEHUH 3HEPTO3PPEKTUBHOCTH IEKTPOCETEH?
Kak nnTerpaius BO300HOBISIEMBIX HCTOUHHKOB
SHEPIHH, TAKUX KaK COJIHEYHAs! M BETPOBAs, BIUSIET Ha
3¢ (HEeKTHBHOCTH YIHEPTOCUCTEMBI?

OO0bsicHUTE 3HaYeHHE BHICOKOA(D(PEKTUBHBIX
TpaHc(hOPMATOPOB B pacTIpe/IeIUTENbHBIX CETAX.
OnumuTe BIUSHAE TOTEPh Ha JTMHHUSIX
aJIeKTpoIrepeaayu Ha o0y 3¢ppekTHBHOCTD
YHEPTOCHCTEMBI.

TK-5. 1.5
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25. Kak cusoBbI€ 3JIEKTPOHHBIE YCTPOHCTBA MOT'YT ITOMOYb
B MOBBIIIEHUH 3((HEKTUBHOCTH CUCTEM
3NIEKTpOCcHA0KeHUs?

26. Kakue npoGieMsl B 001acTH S3HEProdpHEKTUBHOCTH
BO3HHKAIOT B CBSI3U C YBEIMYCHUEM MPOHUKHOBEHHS
aneKTpoMoOuIen?

27. OOBACHHUTE KOHIICTITUIO KYMHBIX CETEH» U UX
MOTEHIMAJ B MOBBIIICHUHU 3HEProd3((HEeKTUBHOCTH.

[lepeuenp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM J1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIOJIHEHUS
B KypCcOBOI pabOThI

Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.
Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Kon

Ne i/mt IIpumepHslii IEpeYeHb BOIIPOCOB I TECTOB
MHANKATOpa

1. Kakoii MeToJ] HICKYCCTBEHHOT'O MHTEJUIEKTa OCOOCHHO MOMYJISIPEH JIIs IK-5. A.1
COCTaBIICHHS IPOTHO30B Ha OCHOBE MCTOPHUUECKUX JIAHHBIX B
SHeprocucreMax?

A. T'eneTnuecKkue aaropuTMBI
B. Cucremsl HEUETKOH JIOTUKH
C. MamuHbl OOPHBIX BEKTOPOB
D. Heiliponnble ceTn

2. Kuewmy otHOCHTCA "peakTUBHAS MOIIHOCTH" B CUCTEMaxX
AIEKTPOCHAOKEHUS?

A. Cuna, BBIITOJTHSIONIAS MTOJIE3HYIO PabOTy

B. MouHocTh, KOTOpasi KoJiedJieTcsl B3aJl U BIiepes
C. IloTepu IEKTPOIHEPTUHU B BUJE TEIlIa

D. MouHocTb, Hcnonb3yemMast JUIs 3alUThl CHCTEMbI

3. [loueMy mpOrHO3UPOBAHKE CIIPOCA UMEET Pellaroliee 3HaueHHEe s
3¢ (heKTUBHOM pabOThl IHEPrOCUCTEMBbI? IIK-5. 11.5

A. Jly1s1 cHIKeHUs 001Iel Harpy3Ky Ha CHCTEMY

B. Cectr Kk MUHUMYMY BBIPaOOTKY pPEaKTHBHOW MOIIHOCTH

C. O6ecneyuTs ONTUMATBHYIO BHIPA0OTKY U pacnpesejieHue
3JIEKTPOIHEPIruu

D. OrpanuuuTth poJib HEBO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUH

4. UYT0 U3 NepevyrCICHHOTO SBISIETCS CYIECTBEHHBIM IPEUMYIIIECTBOM
WCTIONTB30BAHUS PACTIPEICIICHHBIX SHEPTeTUUECKHUX pecypcoB (POP)?

A. CHIbKEeHHE 3aBUCUMOCTH OT SIAEPHOM SHEPrUU

B. I'apanTrpoBaHHOE MOBBIICHHE YHEPTOIPHEKTUBHOCTH

C. IloBbllIeHHAS] YCTOHYMBOCTH U THOKOCTH IHEPTOCHCTEMBI
D. Ilonnas 3ameHa TpaJUMOHHBIX HCTOYHUKOB TUTAHUS
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5. B KOHTEKCTE 3HEPrOCHCTEMBI, KAKOBAa OCHOBHAS (DYHKITUS
KOHJICHCATOPHOH 6atapen? IK-1. J1.2

A. JIns HAKOIUICHUS SHEPTHH B TCUCHUE JUTUTEIHLHOTO BPEMEHU

B. OGecrieunTh KOMIEHCAITNIO PEAKTUBHON MOITHOCTH

C. BoicTynaTh B Ka4ecTBe Pe3epBHOI0 HCTOYHHKA BO BpeMsi nepeGoes B
pabore

D. [lns npeoOpa3oBaHus MepeMEHHOTO TOKa B IOCTOSHHBIH

6. Kaxkoit AJITOPHUTM UCKYCCTBECHHOI'O MHTCJJICKTA 0COOEHHO IMOJe3eH JJIsL
COMMOCTABJICHHUA CUFIOMUHYTHBIX BBIT'OJ] C JOJTOCPOYHBIMHU LCIAMUA
OIITUMH3AIINA BHCPFOCI/ICTCMBI?

A. O0y4yenmne ¢ moAKpenJieHneM
B. JlepeBbs NpUHSTHUS pPEIICHUI
C. K-Means kiactepu3anus

J. Naive Bayes

7. Kak uHTeIIeKTyaIbHBIE CETH B TIEPBYIO OYEPE/Ib MOBBIMIAIOT
3Hepro3(hHEeKTUBHOCTH?

A. Ilytem npeoOpa3oBaHus BCeil SHEPTUU B BO3OOHOBIISIEMBIE HCTOYHUKN

B. Ilyrem o0ecnieyeHHs1 MOHMTOPHHIA U KOHTPOJISI JHEPronorpedieHust B
pe’kuMe peajJibHOT0 BpeMeHH!

C. 3a cyer NOJIHOro yCTpaHEHHS NOTEPh 3JIEKTPOIHEPTUU

D. Ilyrem BHeApeHHUs pOOOTOB C HCKYCCTBEHHBIM HHTEJIJICKTOM Ha
3JIEKTPOCTAHLIMUAX

8. Kaxoif KOMIIOHEHT CHCTEMBI ANIEKTPOCHAOKEHHS IEHCTBYET KaK
MIpeI0XpaHUTENbHOE YCTPOICTBO AJIs TIPEPHIBAHUS UpE3MEPHBIX TOKOB?

A. Tpaucdopmarop

B. ABTOMaTH4YeCcKHii BLIKJII0YATEID
C. UnnyxTop

D. Pe3uctop

HpaBI/IHBHBIe OTBCThI BEIJICJICHBI JKUPHBIM IHpI/I(l)TOM.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYdYarolUXCsl 3a09HON (OpPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaibl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX OJTambl (HOPMHUPOBAHHS KOMIETCHIIMMA, coAepxkarca B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMX MNOPSI0K W MPOUEaypy
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIlMH O0YyJaroIINXCs
I'VAIL

11. Meroauveckre yKa3aHus I 00y4JaIOIIUXCs TT0 OCBOCHUIO JUCITUTITMHBI
OcHoBHasl 11eNIb TMPENOAaBaHus JaHHOW JUCHUIUIMHBI COCTOMT B TOM, YTOOBI CHAOIUTH
00ydJaronuxcsi 3HAHUSMH, HaBBIKAMH ¥ AHAIUTHYECKUM OIBITOM, HEOOXOIUMBIMH JIJIst
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noHUMaHus, 3((OEKTUBHOTO YIPABIECHUS pACIpPEACICHHBIMA SHEPreTHYECKIUMH pecypcaMu
(PDP) B pamKkax COBpeMEHHON HHPPACTPYKTYPHI JICKTPOCHAOKEHUSI.

JuctumuimHa siBisieTcss (paKyJIbTaTUBHON JTUCIMILIMHOW TIO HANpPaBICHUIO 00pa30BaTEIbHOM
porpammsl Beiciiero oopasoanus (nanee — OI1 BO).

11.1. Meroauyeckue ykazaHUs IJisi OOYYAIOIIMXCS I10 BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
pabort

B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOyYaloOmUWCS JOJDKEH YIUIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00y4aromerocs.
BrimonHnenue m1abopaTopHbIX pabOT COCTOHMT U3 AKCIEPUMEHTATBHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISCTCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONpENeiseMOll Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBaIOIIUM PEIICHUE CIeTYIOINX OCHOBHBIX 3a/1a4 00y4YaroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
M3y4aeMbIX B paMKaXx JIAHHOW TUCITUILINHBI,

— 3aKpeIuieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
JCKIUSX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 U3Y9aeMOW AUCIUIUINHE;

— TpuUOOpeTeHWE  HABBIKOB  CAMOCTOSATEIBHOW  paboTel ¢ 1a00paTOpHBIM
000py/TI0BaHUEM U IPUOOPAMH.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PadOT

Jlabopamopnaa pavoma Nel «Moodenuposanue u anaiuz 0a30600 pPacnpeoeiennou
IHEP2OCUCHLEMDbLY)

Lenb: naboparopHas paboTa npu3BaHa 0ObEIUHUTh TEOPETUUECKUE MOHATHUS U3 JIEKIUN
C TMPaKTUYECKUM MOJIETUPOBAHUEM, IO3BOJISISI CTYJAEHTaM OLIEHUTh TOHKOCTH pPaOOThI
pacripesielieHHbIX dHeprocucteM. Vcmonb3oBanue s3bika Python nemaer mozpenupoBaHue
THOKUM, M IO Mepe N3Y4YEHUsI Kypca CTYIEHThI MOTYT 3KCIIEPUMEHTHUPOBATE ¢ 00Jiee CIOMKHBIMU
cueHapussMu. OCHOBHasg 1€JIb — O3HAKOMUTb CTYJEHTOB C OCHOBHBIMHM JJIEMEHTaMU
pacHpesesIeHHbIX CUCTEM 3JIEKTPOCHA0KEHUSI M JIaTh NMPAKTUYECKUH ONBIT MOJAEIUPOBAaHUS U
aHayM3a X paboThI C UCIOIb30BaHUEM s3bIka Python.

Heo6xoanMble HHCTPYMEHTHI:

Python (mpennoururensuo Python 3.x)

Jupyter Notebook wiu nmto0ast ipyrast cpena paspadbotku Ha Python

bubnuoreku: numpy, matplotlib, pandas u scipy

3agaun:

1. Co3narb 6a30BYI0 MOJIEb pacIpeieIeHHON YHEPrOCHCTEMBI.

Omnpenenute TPOCTYIO  CHCTEMY, COCTOSIIYI0 M3 HWCTOYHWKA, HArPYy3KH U
pacrpeaeuTeNIbHBIX JTNHUMN.

Hcnonp3yiiTe numpy AJsi OTpeNeNieHus] TaKNX MapaMeTpOB CHCTEMBI, KaK HapsHKCHHUE,
TOK, COTIPOTUBIJIEHUE U MOILITHOCTb.

2. AHaiu3 MOTOKA HAarpy3KH.
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PaccunTtaTh MOTOK MOIIIHOCTH Y€pe3 CUCTEMY MPHU PA3IUYHBIX PEKUMAX HArPY3KHU.
[Ipoananu3upyiiTe mnaneHWe HANPSDKEHHUS M TOK B PAaCHpeNeIUTENbHBIX JHUHHSIX,
UCIIOJIBb3YsI 33JJaHHbIC MTapaMETPHI.

3. Busyanuzanusi TMHAMUKH CUCTEMEI.

Hcnonb3ys matplotlib, moctpouts Trpaduky, MOKA3bIBAIOIIME 3aBUCHMOCTh MEXKIY
Pa3IUYHBIME ITapaMeTPaMH, HalPUMEp, KaK N3MEHSIETCS TaJIeHue HAPsDKEHUS TP YBEIHYCHUN
Harpy3KH.

Beigenure noTeHmanbHbIe TOYKH HECTAOMIIBHOCTH WM HEA(PPEKTUBHOCTH.

4, BnusHME pacrpeeIcHHON TeHEpaIHH.

[lpencraBbTe HCTOYHHMK pACHpPENCIICHHOW T'€HEpaluK, HalpuMep, HEOOJBIIYI0
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.

Hcnone3yst pandas, oOydaromuecss MOTYT CKOMITMJIMPOBAaTH CBOW PE3YJIBTAThl B
TabIM4YHOM (hopMe, UTO 00JIerIaeT HHTEPIPETALMIO U CPABHEHHE CIIEHAPHUEB.

OOyuaromiuecss JOMKHBI TPEACTABUTH CBOM COOOPaXXCHHS O TMPEUMYIIECTBAX U
npo0bJieMax pacrpe/IeCHHBIX SHEPrOCUCTEM, OCHOBAHHbBIC Ha PE3YJIbTaTaX MOJICITHPOBAHHUSL.

PesynbTaTom nomkeH OBITH MOMHBIA OJOKHOT Ha si3bike Python co Bcemu cumymsanusMu
U BU3YaJIH3alUAMH.

KpaTKI/If/'I OTYCT C KPATKHUM HU3JIOKCHHUEM ITOJYUCHHBIX PC3YJIbTATOB, BKIIIOYAaA Ta6JII/IIII)I n
PHCYHKH, a TAKXKE C YKa3aHHEM OCHOBHBIX BBIBOJIOB, CIICTAHHBIX B XOJI€ JJAOOPATOPHOU pabOTHI.

Jladopamopuas paooma Ne2. Ilpozno3upogéanue cnpoca Ha HAZPY3KYy € HOMOULbIO
MAWUHHO20 00YUeHUs, NPUECOEHHO20 K MOOeAU IUHCHHOU Pe2PecCul.

[enb: 03HAKOMHUTH CTYIEHTOB C (yHJIaMEHTAJIbHBIMHU MOHATUSMHU JMHEHMHON perpeccun
U ee NPUMEHEHUSMH [UI DIPOTHO3UPOBAHUS CIPOCA HA DJJIEKTPUYECKYK0 HArpy3ky B
3aBUCHMOCTH OT pa3jMYHbIX HE3aBUCUMBIX IIEPEMEHHBIX, TaKHX KaK TemIeparypa U JEHb
Heslenu, 00y4nuTh MOJIENb MAIIMHHOTO OOydYeHHs Ui MPOTHO3MPOBAaHUS OYyAyIIero crpoca Ha
Harpy3Ky Ha OCHOBE UCTOPUYECKHUX JAaHHBIX.

Kpatkue TeopeTnueckne CBEICHHUS.

JIuneiinas perpeccuss — O3TO JIMHEMHBIM IOAXOJ B CTaTUCTHUKE, MCIOJIB3YEMBIN IS
MOJEIUPOBAHUS CBA3M MEKIY 3aBUCHUMOM MEPEMEHHOW M OJHOM WJIM HECKOJbKUMH
HE3aBUCHUMBIMH TEPEMEHHBIMU IIYTEM I[IOJATOHKU IJMHEHHOro ypaBHEHUS K HaOII0AaeMbIM
JaHHBIM. JIJIs  BBIMOJMHEHWS MAIIMHHOTO OOYYeHHS 10 MOJEIU JIMHEMHOW perpeccuu
HEO0OXOUMO BBITIOTHUTH CIEAYIOIINE IIATH:

- OTNIPEACIIUTH 3aBUCUMYIO H HE3aBUCHMYIO MIEPEMEHHYIO (ITIepEMEHHEBIE).

- pa3aenuTh HaObOop IaHHBIX Ha 0OYYArOIIMA U TECTOBBIN HAOOPHI.

- 00y4YHMTh MOJIENIb Ha 00yYaroIieM MHOXECTBE.

B KOHTEKCTE 2IEKTPOIHEPreTUUECKUX CUCTEM IPOTHO3UPOBAHUE CIIPOCA HA HATPYy3Ky
MMEeT peIlallee 3HAaYeHHe N1 o0ecreueHus HaJeKHOW paboThl 3HeprocucTemMbl. Ha crpoc
MOTYT BIUSTH TEMIIepaTypa, 1eHb HeACTH, MPa3THUKU U IpYyTHe (PaKTOpPHI.

[IporHo3upoBanue Harpy3ku siBisieTcsi BakHOM (yHKUued B sHeprocucreMax. OHO
IIOMOTaeT JHEProCUCTEMAM IUJIAHUPOBATH M PACHPELENATh PECYPChl, YIPABIATH Ieperadeu
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DHEPrUU MEXIY CEThI0 U PaCHpE/ICICHHBIMU MCTOYHUKAMHU, a TaKKe 00eCIeuynBaTh HAJE)KHOE
oOcnyxuBanue mnotpeduteneil. C wuHTerpauuell BO30OHOBISIEMBIX HCTOYHHUKOB DJHEPIUU U
NOSIBJICHUEM HMHTEJUIEKTYalIbHBIX CETEHl TOYHOE NPOrHO3MPOBAHUE HArpy3KH CTaJlo eule Oosee
BaXXHBIM.

3aaHne Ha TabOpaTOPHYIO padoTy.

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

BoeimonauTh pasBenouHblid aHanmu3 JaHHbIX (EDA) nns BbISIBICHUS TEHICHUIHMH U
B3aMMOCBsI3€i B HAOOpe JaHHBIX.

Hcnonb3oBath OOy4yeHHYIO MOJENb ISl NMPOTHO3WPOBAHUS 3HAYEHWH HA TECTOBOM
Habope.

PeanuzoBaTh MOieIb TMHEHHOMN perpeccuu Ijs MPOrHO3WPOBAHUS CIIPOCa Ha HArpy3KYy.

Onenuth 3PPEKTUBHOCT, MOJETM C TOMOIIBIO TAaKUX IIOKa3aTelei, Kak CpeaHss
abcomotHas ommoka (MAE) u cpennexkBaaparuyunas ommuoka (RMSE).

Metoanyeckre yKa3zaHHs 10 BBITIOJHEHUIO JIAOOPaTOPHOU paOOTHI.

1. ®opmupoBanue HabOpa JAHHBIX.

C momorrsio 6ubnnorexku Python datetime co3gaTh criMcoK AaT U 4acoB 3a IEJIbIH To/I.

Hcnone3yiiTe numpy i TeHEepauy CIyJaiHbIX 3HAYCHUH TeMIlepaTypbl B 3aJaHHBIX
npenenax (Hampumep, ot -5°C go 35°C).

CuHTETHYECKH CO3JaiiTe 3aBUCUMOCTh MEXIy TEeMIepaTypoi W MOTPeOHOCTHIO B
Harpyske, JJ00aBUB HEMHOT'O IIIyMa JIJIsl HMUTAIMH KOJICOAHUH B pealIbHOM MUpE.

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.

Wcnone3yiite matplotlib ayig Busyanuszanum Habopa JaHHBIX.

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

Uccnenyiite cpenHO0 MOTPEOHOCTH B HATPy3Ke IS KaK0TO THS HElETH:

import matplotlib.pyplot as plt

plt.scatter(df[' Temperature (°C)'], df['Historical Load Demand (MW)1)

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

plt.xlabel('Temperature (°C)")

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

plt.show()

3.Peanmu3anus Moieny TMHEHHON perpeccuu.

[lepen nauamom oOyueHus pasfaeiauTe HAOOp MAaHHBIX HAa OOYyYarOUMid W TECTOBBIA C
noMoIikio pyHKuuu train_test split u3 sklearn.

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

Hcnonp3yiiTe 00ydyeHHYI0O MOJENb AJsl MPOTHO3UPOBAHUS MOTPEOHOCTH 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 cpenHekBaapaTHUYHYIO OITHOKY
(RMSE) st KOJIM4eCTBEHHOM OI[CHKH TOYHOCTH MOJICIIN

from sklearn.metrics import mean_absolute_error, mean_squared_error

residuals =y_test-y pred

plt.scatter(y_pred, residuals)

plt.title('Residuals Plot')

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

plt.ylabel('Residuals (MW)")

plt.show()

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

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

5. AHanu3 pe3yabpTaToB.

OneHuTe nuarpaMMy paccesHUs TEMIIEpaTypbl M CIpoca Ha HarpysKy, YTOOBI TOHSTH
IPSMYIO 3aBHCUMOCTb MEKIY TEMIIEPATypPO H CIIPOCOM.

[Ipoananusupyiite rpaduk ocrtatkoB. Ecam ocratkm OecropsiiouyHo pa3dpocaHsbl, TO,
CKOpee BCero, Ballla MOJAETb XOPOIIO IOAXOAUT JUIs JTaHHBIX. JItoOble sSIBHBIE 3aKOHOMEPHOCTH
MOTYT CBHJIETEIILCTBOBATh 00 OTCYTCTBUU BIHSIOUINX (PaKTOPOB.

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

Jlabopamopnaa_paboma_Ne3. «llpoznozuposanue HAzpy3Ku_6 IHEPZOCUCHEMAX _C
UCHOJIb308AHUEM UCKYCCHIBECHHBIX HEUPOHHBIX Cemeil)

[enb: 3HAKOMCTBO OOYYarOIIMUXCS C NPUMEHEHUEM HWHTEIJIEKTYaJbHBIX HEWPOHHBIX
cereil (MHC) B anekTposHepreTHuecKux cucreMax, pa3paboTka MOJENH il MPOTHO3UPOBAHMS
AIEKTPUYECKON HArPy3KH.

3ajanue Ha TabOpaTOPHYIO padoTy:

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

OneHUTh TOYHOCTH MOJIENU IO CPABHEHHIO C (PAKTHUECKUMHU 3HAUYCHUSIMU HATPY3KH.

Metoanyeckue yka3zaHHsl K BHITIOJTHEHUIO paOOTHI.

1. IloaroroBka JaHHBIX.

Hcnonp3yiiTe CUHTETHYECKUI HA0Op JaHHBIX, UMUTHPYIOLINN HCTOPUYECKUE TAHHBIE O
Harpyske, ¢ TaKMMH aTpuOyTaMH, Kak J1aTa, 4yac, TeMieparypa u (pakTuueckas Harpyska.

Hopmanu3zyiite HaOOp JaHHBIX, MOCKOJbKY HEHPOHHBIE CETH Jydlle paboTaiT ¢
HOpPMaJIM30BaHHBIMU JAHHBIMH.

2. HeiipocereBas Mozeb.

Ucnone3yiite Onbnuorexu Python, Takue xak TensorFlow unu Keras.

Paznenure HabOp JaHHBIX Ha 0OyUYalOMIMK U TECTOBBIM HAOOPBI.
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CrpoekTupyiTe apXWUTEKTypy HEMpOHHOW ceTH. [l NpoCcTOTHI MOYKHO HauyaThb C
BXOJIHOTO CJI0SI, OTHOTO CKPBITOTO CJIOS ¥ BBIXOJHOTO CIIOSI.

OOyunTe HEHPOCETEBYIO MOJIENIb Ha o0yJatroieM Habope.

3. OneHka.

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

4. Paccuuraiite Takue nokasatenu 3(pPeKTUBHOCTH, KaK cpenHss abCoNoTHAS OmuOKa

(MAE) u cpeanexBanpatuynas omubka (RMSE).

5. Amnanus.

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

OO6cynuTe BO3MOKHBIE PUYMHBI PACXOKACHUN MEXNY (PAKTUYECKHMMH U MPOTHO3HBIMH
3HAYECHUSIMHU.

[IpeioxnuTe BOZMOKHBIE YIYUIIEHHUS TN TOPaOOTKH MOJIEIH.

CpaBHHUTE NpecKa3aHus MOJENU ¢ (PaKTUIECKMMHU 3HAYEHUSMH.

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

[IpemioxxuTe ycoBepUIICHCTBOBaHMS (Hampumep, Oosiee TIyOOKHE CeTH, pa3InYHbIC
ApXUTEKTYpHl, 100aBICHUE JONOJHUTEIbHBIX GYHKIUHN U T.1.).

Jlabopamopnas paooma Nod Onmumuzauusi pacnpeoeiennozo pacnpeoeienus
IHEP2OPecypPcoE ¢ UCHOIb308AHUEM UCKYCCHIEEHHO20 UHME/I/ICKMA

Lenb: BHeIpuTh U OOYYUTH MOJIENb MAlIMHHOTO OOy4Y€HHs, KOTOpas MpeacKa3bIBacT
ONTUMAIBHYIO OTIPABKY HECKOJIBKUX PACHIPEEICHHBIX dHEpreTudeckux pecypcoB (POP) mns
YIOBJIETBOPEHUS MOTPEOHOCTEH ANEKTPOCETH.

KpaTkue TeopeTnuecknue cBeJCHUS.

Pacnipenenennsie sHeprernyeckue pecypcbl (POP) — 310 HeOomblIMe HCTOUHUKU
SHEPIuu, KOTOPble MOT'YT ObIThb OOBEIMHEHBI JUIs 00ecleYeHusI MOITHOCTH, HEOOXOAMMOMN aJst
YIOBJIETBOPEHHsI ~ peryisipHoro cmpoca. IlockoibKy ceTh CTaHOBUTCA Bce  Ooiee
JELECHTPAIN30BaHHOM, KpalHE BaXHO HMETh aJITOPUTMBI, KOTOPHIE MOTYT IPOTHO3UPOBATH
ONTUMAJILHOE pacHpelie]IeHNe 3TUX pecypcoB. VICKYyCCTBEHHBIN HWHTENJIEKT, B YacTHOCTHU
PErPECCUOHHBIE MOJIETHN, MO’KHO HMCIIOIb30BaTh JUIsl IPOTHO3UPOBAHUS ONTUMAIbHON OTIPaBKU
Ha OCHOBE TaKMX ()aKTOPOB, KaK IMOTOJHbIE YCIOBHSI, HCTOPUYECKHI CIIPOC U MHOTO€ JIPYTO€.

3ajanue Ha TabopaTOpHYIO padoTy.

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

OO0yunTe MOJIENB, UCTIONB3Ys HCTOPUUECKHUE JTAHHBIE.

Onenute Nponu3BOIUTEIBHOCTh MOJEIIH.

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

PykoBoasiye npuHIUIBI 17151 paboThI:

[ToaroroBka naHHBIX: 3arpy3uTe MPEAOCTaBICHHBIH HAOOp JaHHBIX, KOTOPBIM COAEPKUT
TaKue CTOJIOIBI, KaK BPEMEHHasi METKa, IMPOTHO3UpyeMasi MOTPEeOHOCTb, COJTHEYHOE U3Iy4YeHHE,
CKOPOCThH BeTpa U (paKkTHUYECKast BBIXOIHASI MOIITHOCTH Kaxkaoro POP.

BeiGepure ¢yHkmuM, KoTopsle OyAayT BBeJAeHBI B Mojaedb. Hopmanusyiite uiu
CTaHJapTU3UPYHTE TaHHBIE, €CIIU ITO HEOOXOUMO.
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Peanu3yiiTe perpecCHOHHYIO MOJIENb C HECKOJIBKUMH BBIXOJJaMH, HCoJb3ys TensorFlow
WJIH JTFOOYIO IPYTYIO TIPEATIOUTHTEIBHYIO OMOINOTEKY.

PykoBOICTBO 1O pemieHuro.

[MpencraBnenue nanHbix. HaOop MaHHBIX JOMKEH cOJAEpXaTh Takue (YHKIUHU, Kak
BPEMEHHAsI METKa, IPOTHO3MPYEMBI CIIPOC, COJHEYHOE H3IIydeHHE, CKOPOCTh BETpa H
BBIXOJIHBIC CTOJIONBI J1st Kakinoro DER, Takue kak coiHe4Hast SHEprusi, SHEPTusi BETpa U pacxoj
OaTapen.

3arpy3ute HabOp JaHHBIX B CBOIO CpeAy C MOMOIIBI0 pandas.

W3yunre naHHbBIe, TOWMHTE HMX DPacIpelesieHHe W JII0Oble 3aKOHOMEPHOCTH, KOTOpBIC
MOT'YT BO3HHKHYTb.

[IpenBapurenbHas 06paboTKa.

Yoenutech, yTO B HabOpe JaHHBIX HET MPOIYIICHHbIX 3HadeHuid. OOpabaThiBaiiTe
J'IIOGBIC MMPOMyHICHHBIC 3HAYCHUSA NOAXOAAIIUMHA MCTOAAMU, JII/I6O OT6paCBIBaSI, 1100 BMEHS.

Hopmanu3syiite Win cTaHAapTU3UPYHTE 0OBEKTHI TAKKMM 00pa3oM, YTOObI BCE OHU MMEITH
OJIMHAKOBBIN MacmTad, 3TO TOMOXeT OoJiee 3PPEKTUBHO 00ydaTh MOJCIb.

Pa3paborka momemnu.

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

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

Paznenute nmamHple Ha OOydYaromyie W TECTOBBIE HAOOPHI JaHHBIX. PacmpocTpaHeHHOE
COOTHOIIIEHUE paznienenus coctabiseT 80% ans odydenus u 20% i TECTUPOBAHUS.

Hcnonb3yiiTe MultiOutputRegressor c GradientBoostingRegressor TUTSI
MPOrHO3UPOBaHU. [[pyrue Moaenu Takke MOKHO OlpoOOBaTh HA OCHOBE AKCIIEPHUMEHTOB.

OO0yuenne MOJIETH.

OO0yunTe MOZIENB, UCTIONB3Ys 00yUaroIIUi HaOOp TaHHBIX.

CoxpaHuTe MOJArOTOBJIEHHBbIE Beca A OyIyUIMX MPOTHO30B WM AAJbHEUIIEH TOYHOM
HaCTPOUKHU.

OreHka.

Hcnonb3yiiTe MOENb A MPOTHO3UPOBAHUS HA OCHOBE TECTOBOTO HAOOpa IaHHBIX.

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

Busyanusanus.

Beibepute neHp u3 Habopa TECTOBBIX J@HHBIX M HCIOJB3YHTE MOJAENb s
MPOTHO3UPOBAHUS BBIXOTHON MOIIIHOCTH Ha Ka)KAbIi yac.

[TocTpotite rpaduk THUX MPOTHO30B M CPaBHUTE UX C (PAKTUUYECKOW OTIPABKOM, YTOOBI
BU3YaJIbHO OILIEHUTh TOYHOCTh MOJIETIH.

CTpykTypa u d)ODMa OoT4yEeTa O HaGODaTODHOﬁ Da6OTC

HazBanue y‘-IC6HOl"O 3aBCACHUA

KA®OEJIPA Ne

OTYET
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3AIUIIEH C OLIEHKOI
[IPEITOJABATEJIb

JOJKHOCTbD, Y4. CTCIICHb, 3BAHUC oAIMCh, JaTa WHHUIIKAJIbI, (baMI/IJ'H/ISI

OTYET ITO JJABOPATOPHOU PAFOTE

1o kypcy: CUCTEMBI LIM®POBOY JUCIIETYEPE3ALIIU

PABOTY BbIITIOJIHAJI
CTYIAEHT I'P. Ne

noanucCh, gara HWHHIUAJIbI, q)aMI/IJ'II/ISI

Canxkr-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 BBIIOJHsIIACH PaboTa.

PacyeTHo-rpaduyeckast 4acTrb
B Hauane yka3pIBarOTCSl MCXOJ/IHBIE TAHHBIC, PACU€Thl, rpad)uueCKUe MOCTPOCHHUS.
BeiBOABI

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

Cnucok MCIo/Ib3yeMoii JTUTepaTyphl

Cnucok ucnonb3lyemoit mutepatypsl odopmisercs B coorBerctBuu ¢ 'OCT 7.0.100-2018 —
bubnmorpaduueckas 3amuck. budbnmuorpaduueckoe onucanue. O0mue TpeOOBaHUS W TpaBHIIA
COCTaBJICHUSI.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT 0 HAay4IHO-HCCIIEAOBATEIHCKOM
pabore. CtpykTypa M mpaBuia odopmieHHs OT4eT Mo JlabopaTopHOW paboTe odopmisercs
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. TuTyNnbHBIN JIUCT BKIIOYAETCS B OOIIYI0O HyMEpAIMIO CTpaHuIl oTyeTa. Homep ctpanuibsl Ha
TUTYJBHOM JIUCTE HE IIPOCTABIISAETCS.
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3. Hymepaiusi pa3iejioB H MOAPa31eJI0B 0TYETA

3.1. Pa3nensl JOMKHBI MMETh MOPSIKOBBIE HOMEpa B Ipeesiax BCEro OTYeTa, 0003HAaYEeHHbIE
apabckumu nudpamu.

3.2. Paznensl MoryT ObITh pa3OUTHI Ha mofpa3aensl. HyMmepalius moapasienoB coCcTaBIsieTcs U3
HOMEpa pazliena W IHojpasjena, 0003HAUEHHOro 4Yepe3 TOouKy, Hampumep, «1.1.». B koHue
HA3BaHUS Pa3/IENIOB U MOAPA3/IEIOB TOUKA HE CTABUTCS.

4. LamocTpanuu

4.1. trocTpaiii - TOJIMMCHIBAIOTCS  CHU3Y apabckumu nudpammu  yepe3 mpoben Tmocie
cioBa «PHCYHOK» U MMEIOT JTMOO CKBO3HYIO HYMEpAIHIO, THOO HYMEPAIHIO B COOTBETCTBUU C
pasjienaMu oT4era.

4.2. Bce wmnocTpauuu (pPUCYHKH) JOJKHBI MMETh Ha3BaHUE, KOTOPOE YKa3bIBACTCS IMOCIIE
HOMEpa WUIIOCTpaluu uepe3  Tupe, Hanpumep, «Pucynok 1 — CrpykrypHas cxema
01HOKOHTYpHOI CAP».

4.3. TloanmucH BceX MIUTIOCTPALIUU BHIPAaBHUBAIOTCS O LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduxu gomxkubl ObITh yeTkuMH. [Ipu odopmienun rpadukoB HEOOXOAUMO YyKa3bIBAaTh
0003HaueHMsI KOOPAMHATHBIX OCEH M CaMUX TPaHKOB.

5.2. Ecmu rpaduku OTpakalOT CpaBHEHHE JBYX OKCIIEPUMEHTOB, PEKOMEHIYETCS UX
BBITIOJIHEHHUE B OJTHOM CHCTEME KOOPIUHAT.

6. TadanubI

6.1. B oruere mo maboparopHOil paboTe PEKOMEHAYETCS CKBO3HAs  HyMmepamus
tabnuu. Jlomyckaercs HyMmepalus TaOIuIl B Mpeaenax paszjiena oTuera. B aTom ciydae Homep
TaOJIUIIBI COCTOUT M3 HOMEpa pas/ieiia u MOPSIKOBOTO HOMEpa TabIUIIbI, Pa3AeIeHHBIX TOYKOM.

6.2. TaGnuiel HyMepyroTCst apaOCKUMH LUppamu.

6.3. Hymepanus Ttabmur; nmpou3Boautcs co ciaoBoM «Tabmuia» 6e3 3Haka «No», Hampumep,
«Tabnua 1».

6.5.4. Kaxnas tabnuua 10JKHA UMETh Ha3BaHME, KOTOPOE CeAyeT NMOMelaTh Haja Tadnuien
cieBa 6e3 a03allHOro OTCTYIA B OIHY CTPOKY C €€ HOMEPOM 4epes3 THPE.

11.2. Metoauueckue yKazaHus JUIsl 0Oy4JarOIIMXCs M0 MPOXO0XKIEHUIO CAMOCTOSITEIbHON
paboThI

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHOM pabOThI, 00YUAIONIUIiCS BBIMOIHAET PaboOTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTHA.

B npornecce BBIMOIHEHHSI CaMOCTOSITENIbHON paboThl, y obOydaromierocst (GopMupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUs
N HaBBIKM B YCBOCHHMHU W CHCTCMATHU3allUH HpI/IO6peTaeMBIX 3HaHHI>'I, obecreurBaeT BLICOKHI
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, TOMOTraeT IOJYyYUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.
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MGTOI[I/I‘ICCKI/IMI/I MaTepI/IaHaMI/I, HaHpaBJI)IIOIL[I/IMI/I CaMOCTOHTCHLHYIO pa60Ty
00ydJaronuxcs, IBISIOTCS
— Y4eOHO-METOAMYECKUI MaTepHal o JUCLUILINHE;

11.3. Meroauueckue yKa3zaHus Ui OOy4aroIIUXCS MO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTHU

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOTO B TEYEHHE CEMECTpa C IEJIbI0 OLEHUBAHUS XOJa OCBOCHUS
JUCLUIUINHBI.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOYHOM aTTECTAllMM OCYIIECTBISETCS B
COOTBETCTBUH C TpeboBanmsiMu [lonokenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
MIPOMEKYTOUHOH aTTecTanuu cryfaeHToB ['YAIIL, oOydarommxcst 1mo mIporpaMmbl  BBICHIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AID».

[IpoBeneHne TEKyIero KOHTPOJIS YCIIEBAEMOCTH OCYILIECTBIISIETCS C IOMOILIBIO TECTOB,
npuBeneHHbIX B Tabnuie 18. OueHnBaHue TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OLEHUBAETCS 1O
cucreMe 3a4der/ He 3aueT. [10JI0XKUTETbHBIN Pe3yIbTaT TEKYIIEro KOHTPOJIS yCIEBAeMOCTH JaeT
CTYJEHTY JOIOJHUTEIbHBIN OaUT IPH MPOBEACHUN TIPOMEKYTOUHOM aTTECTALIUH.

11.4. Metoauyeckue ykKazaHus Jjisi OOYYArOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTecTauuu

[Ipomexyrounas  arrecrauus  OOydalOIIUMXCS — NpeAyCMaTpUBaeT  OLICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
cedst:

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢dopMa OIEHKHA 3HAHWH, MOJyYEeHHBIX
o0yyarmuMcs IpU U3Y4EHUH JUCLMILIMHBL, IPU BBIMOJIHEHUH KYPCOBBIX IPOEKTOB, KYpPCOBBIX
paboT, Hay4YHO-HUCCIEA0BATEIBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OIIEHKOU
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

[IpomexyTouHas arrecTanusi mpoBoAuTCS B Qopme aAu(PEepeHIUPOBAHHOTO 3ayeTa.
3ader TPOBOAUTCS B YCTHOM ¢dopMme 1o Ouieram B BUIE TMOATOTOBKA W HU3JIOKEHUS
pa3BEPHYTOro oTBeTa. BpeMs Ha moAroToBKy orBeTa - 30 MUHYT.

Cucrema OLEHOK IpH IPOBEIEHUU INPOMEKYTOUHON aTTeCTallMd OCYILIECTBISETCS B
CcOOTBEeTCTBUM C TpeboBanusmMu [lonoxxkenuit «O TeKyleM KOHTpOJE YCHEBAaeMOCTH H
IPOMEXYTOUHOM arTecranuu cTyAeHToB ['YAII, oOydarommuxcs Mo nporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
ctyneHToB B ['YAII».

IIpoMexyTouHass aTrecTalds OLIEHMBAETCA IO pe3yjbTaTaM TEKYILEro KOHTPOJIA
yCIIeBaeMOCTH. DK3aMEH MpPOBOJUTCS B YyCTHOH ¢(opme mo Owmseram, MpeiCcTaBIEHHBIM B
tabnuue 15. B cioyyae, ecnu CTyJIEeHT MO YBaKUTEJIbHOM NMPUYMHE HE BBIMOJHUI TpeOOBaHUS
TEKYIIEro KOHTPOJS, €My NpPENOCTaBIsAETCS BO3MOXXHOCTh CHATh 33J0JDKEHHOCTH IIO
nponyieHHbIM TemMaM. dopma rmpoBeieHus: IPOMEXYTOUHOM aTTeCTallMi — MUCbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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