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AHHOTaNINA

Hucuunnuna «PacnpenenenHble  HMHTEIJIEKTYalbHbIE HYHEPrOCUCTEMBI» BXOJIUT B
o0pa3oBaTelbHyI0 TMporpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakajaBpuara IO
HanpasyieHUIo noAroToBku 13.03.02 «DnekTposHepreTka 1 IEKTPOTEXHUKa» HAIPaBJIEHHOCTU
«Iludpoas sneprerukay. lucrunamna peanusyercs kadeapon «Ne32y.

JlucumminHa  HE  ABISETCS  OO0sI3aTENIBHOM  TpPH  OCBOGHUW  OOydYaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HalpaBiieHa Ha YriayOleHHoe (OpMHpOBAHHE CIETYIOIMINX
KOMIIETECHIIU !

[IK-5 «CnocobeH MpoBOAWTH aHAINW3 M KOHTPOJIb MapaMeTpOB M YCIOBUU pPabOTHI
OT/ICNIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMBD

ConepxaHue JUCLUUILIMHBI OXBAaThIBAET IIMPOKHI CIIEKTP BOIPOCOB, CBSI3AHHBIX C
MHTETpalyeil, ynpaBJe€HUEM M ONTHUMHU3ALMEH pPACIPEAEICHHBIX 3HEPreTUUECKUX PECYPCOB
(POP) B paMkax COBpEMEHHBIX 3JIEKTPOIHEPTETHUECKUX CHCTEM.

[IperoaBanyie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAylomme (HOpMBI OpraHU3alUN
y4eOHOro IMpoliecca: JEeKINH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4arOIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPETYCMOTPEHBI CIEAYIOUIUE BUIbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyT0EeMKOCTh OCBOCHHS IUCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIBI, 72
yaca.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO JUCIUILINHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

OcHoBHasl 11eNb IPENnoAaBaHus JaHHOW AUCHUUIUIMHBI COCTOMT B TOM, 4TOOBI CHAOIUTH
o0yyaromuxcss 3HAHUSAMM, HaBbIKAMM M AHAJUTHYECKUM OIBITOM, HEOOXOIUMBIMH IS
noHUMaHus, 3((EKTUBHOIO YIpPAaBIEHUS paclpelesieHHBIMU SHEPreTHYeCKUMH pecypcaMu
(POP) B pamkax cOBpeMEHHOM UHPPACTPYKTYPBI AIIEKTPOCHAOKEHUS.

1.2. JucuunnuHa sBiasercs (PaKyJIbTaTUBHOM TUCHUIUIMHOM 1O HAIpaBlICHUIO
o0pa3oBaTenbHOI MporpaMMbl Beiciero oopasosanus (naiee — OIT BO).

1.3. IlepeueHb IIAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUUILIIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OI1 BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYUYaAIOLIUICS NOJDKEH 00JanaTh CIEAYIOIUMU
KOMIIETEHIIMSIMU WM WX YacTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIMNA U HHIMKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Konx n HanMeHoBaHMEe HHAMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKECHHS] KOMIIETEHIIUU

[1K-5 Cnocoben [TK-5..1 ananu3upyeT 3aBUCUMOCTU MEXKITY
IIPOBOAMTD aHAJINU3 U napaMeTpamMy U XapaKTepUCTHUKaMHU
KOHTPOJIb ITApaMETPOB U | KOMIIOHEHTOB IEKTPOIHEPTETUYECKON

[Tpodeccruonanbhble | ycinoBuil paboThl CUCTEMBI

KOMIIETEHLINU OTACIIBHBIX ITK-5./1.6 ananusupyet rpapuku
KOMIIOHEHTOB AJIEKTPUUYECKUX HArpy30K NoTpeduTesnen u
AIIEKTPOIHEPIETUYECKON | onpesensieT (pakTopbl, KOTOPbIE BIMUSIIOT HA
CUCTEMBI noTpeliIeHue IeKTPUUECKON SHeprun

2. Mecro nucuumianssl B ctpyktype OI1

Hucnurnnuna MoxkeT 6a3upoBaThCsl HA 3HAHUSX, paHee TPUOOPETEHHBIX 00YyUYaIOITUMUCS
IIPYU U3YUYEHUH CIENYIOUINX AUCIUTLINH:

— «QHepreTuyecKkas MEKTPOTEXHUKAY,

— «MaremaTH4ecKre OCHOBBI TEOPUH SHEPTETUYECKUX CUCTEM,

— «OHepreTuyeckas MEKTPOTEXHUKAY,

— «MopenupoBaHuEe U ONITUMHU3ALUSA B DJIEKTPOIHEPTETUKEY.

3HaHMsI, MOJIyY€HHbIE MpPH H3YYEHHM MaTepuaja JaHHOM IUCHMIUIMHBL, MUMEIT Kak
CaMOCTOSITENIBHOE 3HAYE€HHE, TAK M BCIIOMOTaTEJIbHOE MCIIONb30BAaHUE IPU IPOXOXKACHUU
MIPOU3BOJICTBEHHOW MPEAIUIIIIOMHON MPAaKTUKKU U MOATOTOBKE BBIMYCKHOM KBalU(UKAIIMOHHON
paboThl, M U3YYCHUHU APYTHX AUCHUIIINH:

— «Cucrema 1udpoBol AUCHETYEPUBALIUNY,

— «Kubepduznueckue cucTeMbl H TEXHOJIOTHN,

— «HagexXHOCTh  DJIEKTPOMEXAHWYECKUX W DJIEKTPOIHEPIeTHYECKUX CUCTEM H
KOMILIEKCOB.

3. O0beM U TpyJ0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUIINHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 10 ceMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIITUHBI

TpynoemMkocTh 1o
Bun yuebHol paboTh Bcero ceMecTpam
Ne8
1 2 3
Obwasn mpy0oemMKocHb OUCHUNTIUHBL, 2/ 72 2/ 72
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3E/ (1ac)
U3 Hux uacoe npakmuyeckoii H0020MoeKu 2 2
AyoumopHhuie 3auamus, BCEro vac. 4 4
B TOM YHCIIE:
nexuuu (JI), (gac) 2 2
npakTuueckue/cemunapckue 3anstus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 2 2
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (dac) 68 68
Buo npomesicymounoi ammecmayuu: 3ayer,
mubd. 3ager, sk3amen (3auer, dudd. 3au, M. Hudd. 3au.
k3. ) 3au.

*k
IIpumedanue: kaHaMAATCKHI SK3aMEH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYI0OEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUMILTUHBL, X TPYAOEMKOCTh

Jlexnuu 113 JIP KII CPC

PaSI[eJ'IBI, TEMBI JUCHUITJIMHBI (qac) (C3) (qac) (qac) (qac)

Cemectp 8
Pasmen 1. BBenmenwme B pacmpeeleHHbIE
HHTCJJICKTYaJIbHBIC SJICKTPOIHCPICTUYCCKUC
CUCTEMBI
Tema 1.1. 0O630p coBpemennbix | 0,5 1 20

JIIEKTPOIHEPIETUUECKUX CUCTEM
Tema 1.2. PacnpeneneHHble WHTEIUICKTyalbHbIC
CETU U NIEPEI0BOE YIIPABICHUE CETIMHU

Paznen 2. HckyccTBeHHBIH  MHTEUIEKT B
HHEProcucTeMax
Tema 2.1. OCHOBBI MCKYCCTBEHHOTO HHTEIJIEKTa

(M) u mammuHOTO 00yueHus (MO) 0.5 14

Tema 2.2. Meronst WU, mnpumensemsie B

AIIEKTPOIHEPTETHUECKUX CUCTEMAaX

Paznen 3: VYnopaBneHne W MOHUTOPHHT

pacrpe/ieIeHHbIX CUCTEM

Tewma 3.1. KOMIIOHEHTBI pacnpeeIeHHbIX CUCTEM 0.5 1 20

U UX TIapaMeTpsl

Tema 3.2. Cencopuble TexHosoruu u loT B

SHEpProcucTreMax

Paznen 4: Pacmmpenneie TemMbl B 00JacTu

pacripeielIeHHbIX HMHTEJIEKTyalTbHBIX

YHEPTOCUCTEM 0,5 14

Tema 4.1. HakomuTenu >HEprUM U WX POJIb B

pacnpeiesIeHHbIX CHCTEMax

Htoro B cemecTpe: 2 2 68
Utoro 2 0 2 0 68




IIpakTHyeckass MOATOTOBKA 3aKIIOYAcTC B HENOCPEICTBEHHOM  BBIIOJHEHUHU
Oo0y4aromuMHUCs  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oymymien
po¢eCCHOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.
Tabmuua 4 — Copeprkanue pa3fesoB U TEM JICKIIMOHHOTO IIHMKJIA

HOMep pasaciia HazBanwne u COACPIKAHUE Pa3ACIIOB U TEM JICKIIMOHHBIX 3aHATHI

1 Paznen 1. BBemeHue B pacnpeieiieHHblE  HHTEJUIEKTyaJIbHbIE
3JIEKTPOIHEPreTUYECKUE CUCTEMBI

Tema 1.1. O630p cOBpeMEHHBIX IEKTPOIHEPTETUIECKUX CUCTEM

Tema 1.2. PacnpeneneHHble MHTEUICKTYalbHbIE CETH U IE€PEIOBOE
YIpPaBJIEHUE CETIMU

2 Pa3nen 2. MIckycCTBEHHBIM MHTEUIEKT B SHEPrOCUCTEMAX
Tema 2.1. OcHoBbl HckyccTBeHHOro wuHreuiekta (MH) u  MammHHOrO
o0yuenus (MO)
Tema 2.2. Meroast MU, npuMeHsieMbl€ B 2JIEKTPOIHEPIE€TUYECKUX CUCTEMAX

3 Pa3nen 3: Ynpasinenue 1 MOHUTOPUHT PACIIPEAEIEHHBIX CHCTEM

Tema 3.1. KoMIOHEHTHI pacipe/ielIeHHbIX CUCTEM U UX ITapaMeTphl
Tewma 3.2. Cencopnble TexHosioruu 1 [oT B 3Heprocucremax

4 Pasmen  4: PacmmpenHele TeMbl B O0JIaCTH  paclpeIeiIeHHBIX
UHTEJUIEKTYaJIbHBIX SHEPrOCHUCTEM
Tema 4.1. HakonuTesnu 3HEPIUH U UX POJIb B PACIIPENIECICHHBIX CUCTEMAX

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/IEHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJI0EMKOCTh

3 aux Ne
Ne | Tewms! npaktuyeckux | POpMBI MPAKTUYECKUX | TpPYdOEMKOCTh, |MPaKTHYECKOH |pasiena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero \ \ \

4.4. JlaGopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTh TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYI0EMKOCTb

N3 Hux Ne
Ne HaumeHnoBaHue 1abopaTopHbIX paboT TpyOeMKOCT®, | MPAKTHHECKOH | pasaera
n/m (uac) MTOATOTOBKH, | JHCILIHII
(gac) JIMHBI
Cemectp 8
1 MonenupoBaHue 1 aHaian3 0a30BoH 1 1
pacnpeieIEeHHON YHEPTOCUCTEMBI
4 OntuMu3zanus pacnpeaeIeHHOTO 1 3
pacIipeieIeHUs] 3HEPropecypcoB C
UCTOJIb30BAHUEM UCKYCCTBEHHOTO
MHTEJUIEKTa
Bcero 2
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4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00y4aroUIXcs
Buiel camocTosiTennbHOM paboThI U €€ TPYJI0EeMKOCTh ITPUBEICHBI B TaOIHIE 7.

Tabmuua 7 — Buasl caMoCcTOsTeNIbHOW PabOTHI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrosiTensHO#M paboThI

qac qac
1 2 3
N3yueHne TeopeTuyecKoro Marepuaia 35 35

nucuuriniel (TO)

Kypcoroe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka K TEKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKY)

Homamnee 3amganue (13) 15 15

KonTponbubie pabotel 3a04HIKOB (KP3)

IToaroroBka K MpoMexXyTOUHOU

arrecrauu (I1A) 18 18

Bcero: 68 68

5. Ilepedyenn yueOHO-METOUYECKOTO 0OECTICUSHUSI
JUIS CAMOCTOSITENIbHON PaboThl 00yUaromUXCsl 0 JUCHMILIMHE (MOYIIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl ISl CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEeH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUMN

[ugp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P ec bubnuorpaduyeckas ccpliaka OUbIMOTEKE
P (KpoMe 3JIeKTPOHHBIX IK3EMILISIPOB)

OcHOBHI IporpaMMupoBaHus Ha si3bike Python : [
DJIEKTPOHHBIN pecypc] : yueOHO-METOAMYECKOE
nocobue / A. . Casennes [u ap.] ; C.-Iletepo. 18
roc. YH-T a9pOKOCM. IPHOOPOCTPOCHHUS. -
DJeKTpOH. TeKcToBbIe AaH. - CaHkT-IletepOypr :
Wzn-o ['YAIL 2019. - 38 c.

OCHOBBEI HNCKYCCTBCHHOI'O MHTCJJICKTA B
po(heCCHOHANBHON NIEATENILHOCTH : YueOHO-
Meroanueckoe nmocobme / A. C. Crenamkuna, E. 18
A. ®ponoga, H. B. I'ymuna ; C.-Iletep®. roc. yH-
T a3POKOCM. ipudopocTpoeHus. - CaHKT-
[etepOypr : U3a-so ['YAII, 2022. - 109 c.

BozoOHOBNsIEMbIC W HETPAUIIMOHHBIE HCTOUHHKH
SHEPTHH : [ DICKTPOHHEIN pecypc] : yaeOHoe
nocoowue / /1. A. Bonkos [u np.] ; C.-ITetep0. roc. 18
VH-T a3pOKOCM. IPHOOPOCTPOCHHUS. - DIECKTPOH.
TekcToBbIe AaH. - CankT-IlerepOypr : M3a-BO
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I'VAIL 2020.-121 c.

PacripenieneHHbIe HHTEIDICKTYaIbHBIC
SHEPTOCUCTEMBI: YIeOHO-METOUIECKOe TIOCOOne
/ B.IL. Ky3smenko, C.B. Conénsrii, A.B. Pricun; 50
C.-IletepO. roc. YH-T a3POKOCM.
npudopoctpoenus. - Cankr-IlerepOypr: M3a-Bo

I'VAII, 2024. - 76 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaumenoBanue
https://rawi.ru/academy/ Acconmarst BUD, Axanemus BUD

https://www.eprussia.ru/lib/ | BubiaroTeka 31eKTPOHHOTO KypHaIa « JHEpreTHKa U
HPOMBIILIEHHOCTH Poccuu»

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus,, HCIOJIb3yEMOIo MpH OCYLIECTBICHUU
00pa30BaTENLHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedyeHpb ucmonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

1 Python IDE

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITO0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmmite 11.

Tabauna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

1 He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBlIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun

n/m MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
MynpTuMeauiiHas JEKIUOHHAS Ay AUTOPUSI 31-04
KonmbroTeps! ¢ ycranoBieHHbIM Ha HUX [10 Python (Bepcus ne 31-04
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ke 3.x)c oubmmorexkamu (numpy, matplotlib, pandas, and

scipy)
Jupyter Notebook or wmu nrobas Python IDE

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIICHOYHBIX CPEICTBJS IPOBEACHUS IMPOMEKYTOYHOH aTTECTAIlUH
00ydaromuxcs Mo JUCUUIUINHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

Bua npoMexyTo4HOM arrecTanuu [IepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHbiii 3a4ET Cnucoxk BOMpOCOB;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTOpasi npuBeaeHa B Tadnuue 14. B Teuenue cemectpa MOXET UCIOIb30BATHCS
100-0annpHast ~ mKajga ~ MOXIYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kputepuu olieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUI

OrieHKa KOMITETEHITUN

XapakTeprucTrka chOpMUPOBAHHBIX KOMIIETCHITVI
5-0ayuipHad mIKaia PaKIep (bopup

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEpEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHON W JOMOJHUTEIHHOW JIUTEPATypHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKEHUS C TPAKTHYCCKOM
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CITEIMAIN3UPOBAHHBIX HOHSITHIA.

COTIIMYHO»
(GauTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
MO0 CYIIECTBY WU3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JOIYCKAeT CYIIECTBEHHbBIX HETOUHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUSI C MPAKTHYECKOW JEeSITEIHHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HAyUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICITHATN3UPOBAHHBIX TTOHSATHH.

«XOPOLIIO»
«3aYTCHO»

— o0yyaromuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY H3JaracT €ro, ONHUpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEPATYPHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHH 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,

— 3aTpyAHsaeTCs B (HOPMYJIUPOBAHUHN BBIBOJIOB M O0OOIIEHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATM3UPOBAHHBIX MOHSITUH.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

— oOyyaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO

MaTrepuana;

«HEYJOBJIETBOPUTEIILHOY | — IOTIYCKAaeT  CYIIECTBEHHbIE  OMMOKM U  HETOYHOCTH  TpHU
«HE 3a4TECHO» paccMOTpEeHHUH MPo0JieM B KOHKPETHOM HalpaBlICHUY;

— UCIIBITBIBACT TPYAHOCTU B MPAKTUUECKOM MPUMEHEHUH 3HAHU;

— HE MOXKET apr'yMEHTHPOBATh HAYYHbIE MTOJIOKEHNUS;
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— He (OpPMYJIUPYET BBIBOJOB M 000OIIIEHHUH.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUsI WA MHBIC MAaTEPUAIIBI.
Bomnpocs! (3amaun) nmst s5Kk3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Boripocs! (3amaun) 115 2K3aMeHa

Ne /i [lepedens BompocoB (3a1a4) Uil SK3aMeHa Ko
WHIMKaTopa
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bomnpocsr (3amaun) nins qudd. 3aduera npeacraBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis audd. 3agera
Ne ni/m [Tepeuens BompocoB (3anay) ans audd. 3auera Koz
WHIMKATOpa
1 1. KakoBa ocHOBHas 11€J1b UCTIOJIb30BaHUS UCKYCCTBEHHOTO IK-5.1.1
MHTEJJIEKTa B DHEprocucTemMax?
2. HazoBuTe 1Ba airoputMa UCKyCCTBEHHOT'O UHTEIIEKTa, OOBIYHO
MCTIOJIB3YEMBIX JUTS TPOrHO3UPOBAHMS CITPOCaA B
SHEProcucTeMax.
3. Kak mamuaHOE 00y4YeHHE CTIOCOOCTBYET MPOTHO3UPOBAHHIO
TEXHUYECKOT0 00CITYKUBAHUS MIEKTPUUECKUX CHCTEM?
4. Omnpenenute HEHPOHHBIE CETH M MX 3HAUYCHUE B
IIPOrHO3UPOBAHUU OTKA30B SHEPTOCUCTEM.
5. Kaxkoif MeTo1 HCKyCCTBEHHOTO MHTEJUIEKTA TIOAXOIUT ISt
pacro3HaBaHMsI 3aKOHOMEPHOCTEN B IaHHBIX O MOTPEOICHUN
AJIEKTPOIHEPTUU?
6. Kak o0yuyeHue ¢ MojKperuieHueM OMOTaeT ONTUMU3UPOBATh
paboty anexkTpoceren?
7. KakoBa pojb HCKYCCTBEHHOTO MHTEJUIEKTA B MOBBILLICHUN
9HEprodhPeKTUBHOCTHU 3JaHUI?
8. Kakoii aTan npeaBaputensHOi 00pabOTKH JaHHBIX UMEET
pemarorniee 3HaueHUe Ut 00ydeHHsI TOUHBIX MOJIEIIeH
HCKYCCTBEHHOT'O MHTEJJIEKTA NP aHAIN3€ YHEProcHCTEM?
9. OOBsicHHTE, KaK HCKYCCTBEHHBII HHTEIJUIEKT MOXET TIOMOYb B
o0OHapy>KeHHH aHOMAJIUN B SHEPTrOCUCTEMAX.
10. Kak MOXHO HCITOJTb30BaTh UCKYCCTBEHHBIN MHTEIUICKT ISt
MIPOTHO3UPOBAHMS U CMATYEHUS TOCIIEACTBUN TIepeOoeB B
M0JJa4€ JIEKTPOIHEPTUun?
2 11. Onummre OCHOBHBIE KOMIIOHEHTHI 3JIE€KTPOIHEPreTHUECKOM IK-5./1.6
CHCTEMBI.
12. Kak nucbananc ¢a3 B Tpex(dazHoil cucteme BIUSET Ha Ka4eCTBO
AJIEKTPOIHEPTUn?
13. KakoBbI KJItOUEBBIE TTAPAMETPHI 1151 KOHTPOJIS
paboTtocrnocoOHOCTH TpaHchopmaropa?
14. Kak ynpaBisieTcsi peakTUBHAasI MOIIIHOCTh B 3HEprocucreme?
15. KakoBo 3HaueHue ko3 puiimeHTa MOIHOCTH B AJICKTPHIECKOM
CHCTEME U KaK €ro MOKHO YJIYUIIUThH?
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B3aMMOCBSA3aHHOU CETU?

HOTOKA Harpys3KH.
20. Onpenenure 3Heprod(hHEeKTUBHOCTH B KOHTEKCTE
JHEPrOCUCTEMBI?

3HeprodhPEeKTUBHOCTH AIEKTpoceTen?

SHEProCUCTEMBI?
B PaCIIPEAEITUTEIBHBIX CETAX.

0011y10 3(h(PEeKTUBHOCTH YIHEPTOCUCTEMBI.

MOBBIIIEHUH SHEPro3(HEKTUBHOCTH.

16. OObsicHUTE PUHLIUI PaOOTHl ABTOMATHYECKOT'O BBIKIIIOYATEJIS.
17. Kak ympaBisifoTCsl YaCTOTHBIE OTKJIOHEHHSI B paMKax OO0JIbIION

18. KakoBa posb KOHIEHCATOPHOM OaTapeu B SHEprocucTemMax?

19. OnumuTe OCHOBHBIC ATAIBI, CBI3aHHBIC C IPOBEJACHUEM aHAIH3a
JIEKTpOIHEpreTudeckux cucreM. Kak pacnpezeneHHble
MCTOYHMKH T€HEPALUH BIUSAIOT HAa Y3HEPT03(PPEeKTUBHOCTD

21. Kakyro poJib UTpaeT yIpaBJiIeHUE CIIPOCOM B TIOBBIIICHUH

22. Kak uHTerpars BO300HOBIISIEMBIX HCTOYHUKOB YHEPTUH, TAKUX
KaK COJIHEYHasi U BETpoBasi, BIUsAeT Ha 3(p(HEeKTUBHOCTD

23. O0bsicHUTe 3HaYCHHE BBICOKOI(DPEKTUBHBIX TpaHCHOPMATOPOB
24. OnumrTe BIUSHUE MOTEPh HA JIMHUSAX JICKTPOIIepeIaun Ha

25. Kak cuioBbIe 3JI€KTPOHHBIE YCTPOHCTBA MOTYT TIOMOYb B
HOBBIIIEHUH 3()(HEKTUBHOCTH CUCTEM JIEKTPOCHAOKEeHUs?

26. Kakue npo0Oiemsl B 001acTu 3HEProdHPEeKTHBHOCTH BO3HUKAIOT
B CBSI3U C YBEJIIMYECHHUEM IPOHUKHOBEHHSI 3I€KTPOMOOuMIIen?

27. O0OBsICHATE KOHLEIIINIO «YMHBIX CETei» M UX MOTEHINAI B

[lepeuenp TeM nas KypcOBOTO IMPOEKTUPOBAHUS/BBIIOJHEHUS KYpCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No /1t

paboThl

ITpuMepHbIii IepeyeHb TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBIMOIHEHHS KYPCOBOH

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

BOHpOCBI IJIL - IIPOBCACHUSA HpOMe)KYTOqHOﬁ aTTeCTaluu

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOIIPOCOB IS TECTOB

B BHJIC TCECTUPOBAHUA

. Kon
Ne i/ [IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB
WHJIMKaTOpa
1. Kakue 13 cneaymoomnmx 3aj1a4 Han0ojiee XapaKTepHbI IS IIK-5. /0.1

pacrpeelIeHHbIX HHTSIICKTYATbHBIX YJHEPTOCUCTEM?

a) MOHUTOPHUHT COCTOSTHUS 000y IOBaHUS

b) Ynpanenue sHepromnoTpedacHueM

¢) YmpaBieHue yMHBIM JOMOM

d) Aranu3 60IBIIMX JaHHBIX

2. Kakue u3 cnenyromux 3a1a4 Hanbosiee XapakTepHbI s
o0ecrneueHns 0TKa30YCTONYMBOCTH B PACIPE/ICIICHHBIX
HMHTEJUIEKTYAIbHBIX YHEProcUcTeMax?

a) MOHHUTOPHUHT COCTOSTHUST 000Dy T0BaHUS

b) Ynpasnenue yMHBIM JOMOM

¢) MOHHUTOPHUHT SHEPTrONOTPEOICHUS

d) Ananu3 O0NBIIUX JTaHHBIX
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3. ConocTaBbTE METO/IBI XPAHEHUS YHEPTUH K MPEAT0KEHHBIM
KaTeropusiM.

1) Kparkocpounbie

2) JonrocpovHsie

a) barapeun

b) 'mapoakkyMyHpyroe CTaHIIuN

c¢) CxaTslif BO3ayx

d) TermoBbie HAKOTTUTEIH

¢) BomopoHbie TOMIMBHBIE 37IEMEHTHI

f) DnexTpoxumMuUecKre KOHIEHCATOPbI

g) MexaHnyeckue HaKOIMUTEIN

h) Xumudeckre HaKOMHUTEIN

4. CocTaBbTe MPABUILHYIO MOCIEI0BATEIbHOCTD ITAMOB YIIPABICHHS
OHEPronoTPeOICHUEM:

a) OntuMuzanus noTpediieHus

b) COop naHHBIX

¢) Buenpenue pemenuit

d) Ananm3 naHHBIX

5. Kakue npenmyniecTBa U BHI30BBI CBS3aHbl C HHTETPalliell YMHBIX
CUETUYMKOB B DHEPIOCUCTEMY?

1. Kakue Mepbl 6€301MacHOCTH HeOOXOIMMO YIUTHIBATh IPH [IK-5.J1.6
pa3paboTKe pacnpeieIeHHbIX MHTEIEKTYaIbHbBIX SHEprocucTeM?

a) AyTeHTH(HKAINS TOTh30BaTEIeH

b) 3amura ot kubeparak

¢) HludpoBanue qaHHBIX

d) Bce BolmenepeurcieHHOE

2. Kaknie u3 clieAyIonmx TeXHOIOTUN HCTIONB3YIOTCS JUIs
obecrieyeHrs MacITabupPyeMOCTH B PacpeIeIeHHbIX
MHTEIUICKTYAJILHBIX SHEprocucreMax?

a) OGnauHbIe BHIYUCICHUS

b) Unrepuer Bewreit (IoT)

¢) Jdatuuku

d) MamnnHOe 00yueHue

3. ComocTaBbTe TUIBI CETEH K NPESIOKEHHBIM KAaTETOPUSIM.

1) YMHBIE ceTn

2) TpaauIMOHHBIE CETU

a) CeTH ¢ ABYXCTOPOHHEN CBA3BIO

b) Cetn ¢ ogHOHANpPaABIEHHON CBA3BIO

¢) Certu ¢ uHTerpanueil BO300HOBIISIEMBIX HCTOYHUKOB

d) Cetu 6e3 wHTErpaIu BO30OHOBISECMBIX HCTOYHUKOB

e) CeTu ¢ aBTOMaTHYECKUM YIIPABICHUEM

f) Cetr ¢ py4HBIM yIIpaBICHUEM

g) CeT ¢ MOHUTOPHUHIOM B pealbHOM BPEMEHHU

h) Cetu 6e3 MOHUTOPUHTA B PEaIbHOM BPEMEHH

4. CocTaBbTe MPAaBUIIbHYIO MOCIIEI0BATEIbHOCTD IIArOB CO3AAHUS
pacupeesleHHON YHEPTOCUCTEMBI:

a) Onenka notpedHocTEN

b) Ycranoska o6opymoBanus

c) PazpaboTtka npoekra

d) TectupoBaHue U BBOJ B IKCILTyaTALIUIO

5. Kakue QakTopsl cie/lyeT YYUTHIBAaTh IPH BEIOOPE CHCTEMBI
XPAHECHMS DHEPruu?
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[Ipumeuanue:

3amanue 1 Tuma ¢ BHIOOPOM OJHOTO BEPHOIO OTBETA M3 YETHIPEX IMPEAJIOKEHHBIX M
000CHOBaHUEM BBIOOpA:

[TonHOE coBnaieHue ¢ BEPHBIM OTBETOM — 1 Oas.

HesepHnbrit oTBeT Min ero otcytcTBue — 0 6aioB.

3amanue 2 TUIa ¢ BBIOOPOM HECKOJIBKUX BAapHAHTOB OTBETA M3 MPEIOKECHHBIX H
pa3BepHYTHIM 00OCHOBaHHEM BBHIOOpA:

[TosHOE COBIAZICHUE C BEPHBIM OTBETOM 1 Oasut.

OTcyTCcTBHE MUHUMYM OJHOTO MPaBWJIBHO OTBETA WJIM TOJTHOE OTCYTCTBYeT oTBeTa — O
0asIoB.

3ananue 3 THIA HA YCTAHOBIIEHUE COOTBETCTBUS:
[TonHOE CcoBMazeHNE C BEPHBIM OTBETOM - 1 Gai.
HeBepHoe comocTaBieHrne OTBETOB WM OTCYTCTBUE 0TBeTa — () OaJIIoB.

3aganue 4 THMA HA YCTAHOBJIEHHUE [1OCIIEI0BATEIbHOCTH:
[TostHOE MpaBUIIbHOE COBIAJIEHUE OYEPEIHOCTH OTBETOB - 1 Oamiom
Hapy1ienne npaBUIIBHOTO MOPS/IKa OTBETOB MJIM OTCYTCTBHE OTBeTa — () Oaios.

3agaHue 5 TUNA C Pa3BEPHYTHIM OTBETOM:

[TpaBuIIbHBIN OTBET 3a 3a7jaHKe OLlEHUBaeTCs - 3 Oaa.

Ecnu nomymiena ojHa ommOka \| HETOYHOCTH \ OTBET NMPAaBUIIBHbBIN, HO HE MOJHBIHA - 1
OaI.

Ecnu nonymeno 6osnee 1 omubku \ oTBeT HempaBmibHBI \ oTBeT orcytcTByeT — 0
0asuIoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOY4YaroIIMXCs 3a04HOH (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PadOT

He mpeaycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEIENAIOUIMEe  MPOLEAypbl  OILCHWBAHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAIIL, pernameHTHpYHOIIMX NOPAAOK M MPOLEAYpPY
MIPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTalli 00yJaronuxcs
I'VAIL

11. Meroauveckue yKa3aHus A 00YUYaIOIIUXCS IO OCBOSHUIO TUCIIUTUIMHBI

11.1. Metonuueckne yka3zaHus [ OOYyYarOImIMXCS 10 OCBOGHHMIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JIEKIIMOHHOIO MaTepuajnga — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOoKoe M SCHOE H3JIOKEHHE ydeOHOoro Mmarepuana. HasHaueHue COBpEMEHHOH JIEKIIMU B
paMKax AWCHHUILIIMHBI HE B TOM, YTOOBI IOJIy4UuTh BCHO I/IHCI)OpMaI_[I/IIO o TEME, a B OCBOCHHH
(dyHIaMEHTANbHBIX TPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JOCTHD)KEHUI Hay4dHOH MbIciu. B yueOHOM mporecce JEKIUs BBINOJHAET METOJ0J0THYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0slacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
IMOKAa3bIBACT B3aMMOCBA3b C APYTrUMU JUCHUIIIMHAMU.
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[TanupyeMble pe3yJIbTaThl IPH OCBOEHUH 00YYAOITMMHKCS JIEKIIMOHHOTO MaTepraa;

— TIOJyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OINPEACIIACTCS IEeJICBOM YCTAHOBKOM K KaXK/I0i KOHKPETHOM TEME;

—  TIOJIyYEHHE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PEeCCHOHAIBHO-IEIOBBIX  KAa4yecTB, JIIOOBH K  NPEeaMETy |
CaMOCTOSTEIILHOTO TBOPUYECKOTO MBIIIICHUS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO AJIsSi CAMOCTOSITEIILHON paOoThI,

— TMOJIyYeHHE 3HAHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKHM M TEXHUKA U O
IIPOTHO3€ UX Pa3BUTHS Ha OJIVKAMIINE TOMBI;

— HAYYUThCS METOIMYECKH 00pabaThiBaTh MaTepHall (BBIACIATH TIJIABHBIC MBICIH U
MOJIOXKCHHSI, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IUYHBIX
bopMyITUPOBKaXx);

—  MOJIy4E€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB M MTOHSATHH.

JICKIIMOHHBIA ~ MaTepuad MOXKET COINPOBOXKIATHCS JIEMOHCTpAIllMEH  CIIaloB |
UCIIOIB30BAHUEM PA3aTOYHOI0 MaTepuajia IpH MPOBEICHHUM KOPOTKHX JTHCKYCCHH 00
O0COOCHHOCTSX MMPUMEHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CrpykTypa MpeAOCTaBICHHS JCKIMOHHOIO MaTepualia MPOM3BOIUTCS COTIACHO TEeMam
pa3esioB AMCHUILINHBL, TIPEICTABICHHBIM B Ta0JIHIIC 4.

11.2. Metoauueckue ykazaHusi A7 OOydYaroIIUMXCsl MO BBIMOJHEHHUIO JIaOOpaTOPHBIX
pabor.

B xone BeimonHeHUs 1a0OpaTOPHBIX paboT oOOydYaroUUMCS JOKEH YIIIyOUTh U
3aKpENHTh 3HAHUS, MPAKTUYCCKUE HABBIKW, OBJIAJICTh COBPEMEHHOW METOJIUKON M TEXHUKOH
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaTH(PUKAMOHHON XapaKTEPUCTHUKON 00ydaromerocs.
Breimonuenne m1abopaTopHbIX pabOT COCTOUT M3 IKCIEPUMEHTAIBHO-TPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

Broimonnenue mabopaTopHbIX pabOT 0OYyYAIOIIMMCS SIBISETCS HEOTHEMIIEMOM YacThIO
W3YYCHHS JTUCITUIUIMHBI, ONPENSIIIeMON Y4eOHBIM TUTAHOM, M OTHOCHUTCS K CPEJICTBAM,
o0ecrevynBaroIIUM pPelIeHre CIeAYIOMNUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUS TMPOLIECCOB, SBIEHUH H OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW JUCIMILTUHBL,

— 3aKperuieHHe, Pa3BUTHE M JeTalu3alus TEeOPEeTUUYECKHX 3HAHUU, MOTYyYEHHBIX Ha
JIEKIUSX;

— TIOJyYeHHWE HOBOM MH(OPMAIIMH 110 H3y4aeMOU JUCIIUILIHHE;

— TpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboTel ¢ JabOpaTopHBIM
o0opyaoBaHHUEM U TpUOOpamHu.

3aganue u TDe60BaHI/ISI K IpOBCACHUIO J'Ia6ODaTODHBIX Da6OT

Jlabopamopnuas pavoma Nel «Moodenuposanue u ananuz 0a30601 pacnpeoeiennoi
IHEP20CUCHIEMbBL)

[lens: m3ydeHHnEe OCHOBHBIX DJIEMEHTOB PAaCHpE/ICNIEHHBIX CHUCTEM DJIEKTPOCHAOKEHUS U
MONly4eHHWE TMPAKTUYECKOrO OMbITa MOJCIUPOBAaHHUS M aHalM3a pabOThl CUCTEM C
WCIIOJIh30BaHUEM s3bIka Python.

3amaun:

1. Co3mate 0a30BYyI0 MOJENb PaCHpEeACICHHOW YHEProcUcTeMbl. ONpeaenuTh MPOCTYIO
CUCTCMY, COCTOAIIYIO U3 HMCTOYHHKA, HAI'PY3KHU U PACHPCACIUTCIBbHBIX muHni. Mcrnoab3oBarth
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numpy Jyist ONpeeeHus TAKUX MapaMeTPOB CUCTEMbI, KaK HampsKEeHUE, TOK, COMPOTUBIICHUE U
MOIIIHOCTb.

2. IlpousBecTu aHanM3 MOTOKAa HArpy3kd. PaccumTarh MOTOK MOIIHOCTH Yepe3 CHUCTEMY
IOpU Ppa3IMyHBIX pPeXUMax Harpy3ku. IlpoaHanu3upoBarh najeHHe HANpPSKEHUsT U TOK B
pacnpeaenuTeNbHbIX JUHUAX, UCIIOIb3YS 3aJaHHbIE IAPAMETPHI.

3. IlocTpouTh BH3yanHM3alMI0 JAWHAMHUKU cUCTeMbl. Mcmomb3yst matplotlib, moctpouts
rpaduKy, MOKa3bIBAIOIINE 3aBUCHMOCTh MEXKIY Pa3IMYHBIMU IapamMeTpamMH, HampuMmep, Kak
U3MCHSCTCS TAJCHUE HANpsHKEHUS TMPU YBEIUYCHUHM HArpy3Kd. BBIIETUTh MOTCHIIMAILHBIC
TOYKH HECTAOMIHPHOCTH WK HEAP(HEKTUBHOCTH.

4. Tloctpouth rpaduku Mpolecca BIUSHUS paclpeneieHHON reHepauuu. lIpeacraButh
UCTOYHUK paclpeieieHHOW TIeHepaluy, HamnpuMmep, HEeOOJbIIYI0 COJHEYHYI0 OaTapero Wi
BeTpsiHYl0 TypOuHy. [IpoaHanm3upoBarh, Kak 3TO BIMSIET Ha OOLIYyI0 JUHAMUKY CHUCTEMBI,

OCOOCHHO B 4acTH PEryjinpoBaHusd HAIIPAKCHUA U IICPETOKOB MOIITHOCTH.

5. CocTaBUTH OTHET C MOAPOOHBIM AHATTU3ZOM.

Pucynoxk 1. I'padguk 3aBucuMOCTH NajieHNs HAPSHKEHUS OT CONPOTUBIICHUS HAarpy3KH
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Pucynoxk 2. I'paduk 3aBUCHMOCTH MaJeHUS HAMPSHKEHUSI OT COMTPOTUBIICHHS Harpy3KH Mpu
UCIIOJIb30BAaHUU COJTHEUHOM T'eHepaluu
Tabnuia Ne20. Pe3ynbrarhl MOIeTMPOBAHUS PACTIPECIICHHOM YHEPTOCUCTEMBI C HHTETpaIuen
HMCTOYHHMKA COJIHEUYHON SHEPTUHU

ConpoTuBieHue MourHoCTb 6€3 MoutHocTs € [Tanenue [Tanenue
Harpy3ku (Om) COJIHEUHBIX MaHENEeN | COJHEYHBIMU HaTpsKEeHUs 0e3 HaIpsKEHUs C
na”ensmu (Br) COJIHEYHBIX MMaHEJNEeN | COJHEYHBIMU
B) na”ensmu (B)
10 4809.090909 4759.090909 20.909091 20.691700
20 2519.047619 2459.047619 10.952381 10.691511
30 1706.451613 1636.451613 7.419355 7.115007
40 1290.243902 1210.243902 5.609756 5.261930

Jlabopamopnasa padoma Ne2. «lIpoznozupoeanue HAZPYIKU 6 IHEPZOCUCHIEMAX C
UCNOJIb306AHUEM UCKYCCHEECHHBIX HEUDOHHBIX CEME)

llenb: TNpUMEHUTH TEXHOJIOTHIO HMHTEIUIEKTyalnbHBIX Helponubix ceredr (MHC) B
ANIEKTPOIHEPIETHUECKUX CUCTEMAX, pa3padoTaTh MOACIHU JJIsl IPOTHO3UPOBAHUS DIICKTPUUECKON
Harpys3KHu.

3ananue Ha 1a00paToOpHYIO PadoTYy:

Pa3paborats HelpoceTeBYO MOJICIh IS POTHO3UPOBAHUS JICKTPHUSCKON HATPY3KH HA
OCHOBE HCTOPHYECKUX JTaHHBIX.

OneHNTh TOYHOCTH MOJISNIN TI0 CPABHEHUIO C (PaKTUICCKHUMHE 3HAYCHUSMHU HArpy3KHU.

MeTtonnyeckue yka3zaHHs K BBIITOJIHEHHUIO paOOTHI.

1. IloAroToBUTH JaHHbIE, HUCMOJb3Ys CHHTETHUECKHMH HAaOOp NaHHBIX, UMUTUPYIOIINN
UCTOPUYECKHE JIaHHBIE O HArpy3ke, ¢ TakKMMM aTpuOyTamM, Kak Jara, 4ac, Temreparypa
(akTHuecKas Harpy3Kka, HOpMalIu30BaTh HAOOP TaHHBIX.

2. ChopmupoBaTh HEHPOCETEBYIO MOJECIb, HCHONB3ys OubOnmorekn Python, Takme kak
TensorFlow wnmmu Keras. Paznenuts Habop JaHHBIX Ha OOy4aroIlMH M TECTOBBIH HaOOPBHI.
CnpoekTHpoBaTh apXUTEKTypy HeHpoHHOM ceTH. OOy4uuTh HEWpPOCETEBYI0 MOJEIb Ha
oOyudatorieM Habope.

3. IIpomssecTu orneHKy. Mcmonb3yst 00y4eHHYI0 MOJEIH ISl TPOTHO3MPOBAHUS 3HAYCHUI
Harpy3kH B TECTOBOM Habope.

4. Paccumntarh nokasarenu 3(pPeKTUBHOCTH, Kak cpeaHss abcomoTHas ommnoka (MAE) u
cpenHekBaaparuyHas omuoka (RMSE).

5. Ananus. [loctpouTts rpaduxu cpaBHEHUS PAKTHUYECKUX M MPOTHO3UPYEMBIX 3HAUCHUH.
YCTaHOBUTh BO3MOXKHBIE TMPHUYUHBI PACXOXKAECHUH MeXAy (AKTUYECKUMH U MPOTHO3HBIMH
3HaueHUsAMU. [IpeanokuTh BO3MOKHBIE YITyUIIEHUs WX JOPAOOTKU MOJIEIH.

6. CoctaBUTh OTYET.
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Pucynox 3. Hopmann3oBaHHbIE TaHHBIC HATPY3KH, IOJyYEHHBIC B PE3yJIbTaTe PEUICHUST MOJIEITH.

Pucynoxk 4. I'paguk cpaBHeHHsI OIIMOOK MOJIENH 10 MEPE MPOXOKIECHUS AOX

Pucynok 5. I'paduk cpaBHEHUSI ICTUHHBIX U TIPEICKA3aHHBIX 3HaUYEHUN B KBT.
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Crpykrypa 1 dhopMma oTdera 0 1adbopaTopHoil pabore
Hazpanwne ydaeOHOTO 3aBeICHUS

KA®EIPA No
OTYET
3ALUIIEH C OLIEHKOI
ITPEIIOJJIABATEJIb
JOJKHOCTD, Y4. CTEIICHb,
MOJIHKCH, 1aTa WHULIAAIIBI, (pamMuTms

3BaHHC

OTYET I10 JJABOPATOPHOI PABOTE

o Kypcy: PacnipeneneHHbie HHTEIEKTYyaIbHBIE SHEPTOCUCTEMBI

PABOTY BbITTIOJIHAUJI
CTYIEHT I'P. Ne

MMOIINCH, JTaTa WHULIAAITBI, pamMuTus

Canxkr-IlerepOypr 20
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Conep:kanue oTyera

Hean padoTsI:

3agaum.

Teopernyeckue cBeieHUs

B oryere mo nmaGoparopHOW paboTe 00s3aTENBbHO JODKHBI OBITh YKa3aHbl TEOPETHYCCKUE
CBEJICHHMSI, HCOOXOJMMEBIC JIUIsI BBITIOJHEHUS J1a00paTopHO pabOTHI, B TOM YHWCIE NaHHBIC 00
YCTaHOBKE, HAa KOTOPOM BBIMOJIHSIACH paboTa.

PacuerHo-rpadpuyeckas yactb
B Havarne yka3bIBaroTCsl HICXO/AHBIE TaHHBIE, PacyeThl, TpaduIecKre MOCTPOCHHUS.
BriBoabl

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOPHOU
padoTe, B KOTOPOH JO0JKHBI OTPaXKaThCsl PaKThl JOCTUKEHUS LIEIH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crincok ucronb3yemont jureparypsl odopmirsiercss B coorserctBun ¢ [OCT 7.0.100-2018 —
bubnuorpaduueckas 3anucek. bubnmorpaduyeckoe onucanue. Ob6ume TpeOOBaHUS U MpaBUIIA
COCTaBJICHUSL.

TpeboBanus kK 0hOPMIIEHHIO OTYETA O JIA00paTOpHOU paboTe

1. O6uue TpeboBaHUs

1.1. B cootBerctBun ¢ ['OCT 7.32-2017 — CUBUJ. OTtder 0 Hay4YHO-UCCIEIOBATEIHCKOM
pabote. CtpykTypa u mpaBuia oQOpMIIECHHUS OTYET IO JIabopaTOpHOU padoTe odopMIISIeTCs
J00BIM TIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe NucTa Oenoi Oymaru gopmara A4.

1.2.B oruere mo maboparopHoil pabore pgomyckaercss wmHTepBan 1.0 m 1.5, kernp  He
MeHee 12, BelpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHoi cTpoku 1.0.

1.3. IIgeT mpudra 10KEH OBITH YEPHBIM.

19


http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf

2. Hymepanusi ctpaHuil oT4yeTa

2.1. Ctpanunpsl oT4era cCleAyeT HyMepoBaTh apaOCKumu nudpamu, coOM0aasi CKBO3HYIO
HYMEpALUIO 110 BCEMY TEKCTy oTdera. Homep cTpaHuIbl MPOCTaBISIETCS B HU3Y KAXKAOT0 JIMCTA
0 LIEHTPY.

2.2. TUTYNBHBINA JIUCT BKIIOYACTCS B OOIIYI0 HyMEpAIHMIO CTpaHull otuyeta. Homep crpanuiibpl Ha
TUTYJILHOM JIUCTE HE IPOCTABIISETCA.

3. Hymepauusi pa3ieioB U MOAPa3aeJI0B 0TYETA

3.1. Pa3gensl MOJDKHBI UMETh TOPSIKOBBIE HOMEpa B IpejeiaXx BCero oTvera, 0003HAYCHHBIE
apabckumu nudpamu.

3.2. Paznensl MoryT ObITh pa3OuTHl Ha nojpasnaensl. Hymepaius noapasienoB cocTaBisieTcs U3
HOMepa pasjena M Hojpasjesia, 0003HaueHHOro 4epe3 TOuKy, Hanpumep, «l.1.». B koHie
Ha3BaHUA Pa3ZiesioB U MOAPA3/EIIOB TOUKA HE CTaBUTCS.

4. LiutocTpanuu

4.1. nnrocTpallid  TIOJTUCBHIBAIOTCS  CHU3Y apaOCKUMU IUdpamMu depe3 Mpodern mocie
cioBa «PUCYHOK» U UMEIOT JMOO CKBO3HYIO HyMEpallHio, TUOO HyMEpalulo B COOTBETCTBUU C
paszenamu oTyera.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKa3bIBaeTcs IoOCie
HOMEpa WUIIOCTpallMu uepe3  Tupe, Hanpumep, «Pucynok 1 — CrpykrypHas cxema
0ZTHOKOHTYpHOH CAP».

4.3. Tloamucu Bcex WILTIOCTPAIMU BEIPABHUBAIOTCS 110 TICHTPY CTPOKH.
5. 'padpuxn

5.1. T'paduxu nomxsbl ObITh yeTkuUMHU. [Ipu odopmiiennn rpadukoB HEOOXOAUMO YyKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEel U caMUX I'pauKOB.

5.2. Ecmm rpaduku OTpakalOT CpaBHEHHE JBYX OKCIIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJIHEHHUE B OJHOM CHCTEME KOOpAMHAT.

6. Tadauubl

6.1.B oruere mo maboparopHoil pabOoTe PEKOMEHIYETCs CKBO3HAas  HyMepalus
tabsuil. JlomyckaeTcst HyMepanus TaObmuI B mpejenaax paszena ordera. B atom ciydae HOMep
TAOJUIIBI COCTOUT U3 HOMEPA Pa3JieNa U MOPSIKOBOr0 HOMEpa TaOJIHIIbI, pa3IeICHHBIX TOYKOU.

6.2. TaGnuiel HyMepyroTcs apaObCcKkuMu udpamm.

6.3. Hymepanusi Tabmaui; mpousBOAUTCS CcO ciaoBoM «Tabmmiay 6e3 3Haka «No», Harpumep,
«Tabmuna 1».

6.5.4. Kaxxnas Tabnuia 10JDKHA UMETh Ha3BaHHE, KOTOPOE CIEAyeT MOMEeNaTh Haja TaOnuien
cieBa 6e3 a03aIHOTO OTCTYIIA B OJJHY CTPOKY C €€ HOMEPOM uYepe3 THPE.
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11.3. Meroauyeckue yka3aHus sl O0yYarOIIMXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy 1O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENILHON paboThl, y oOywaromierocs (Gopmupyercs
nenecooOpa3Hoe IaHupOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
N HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHC‘-H/IBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTaeT IIOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CaMOCTOSITENBHYIO — paboty
00y4aroUUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual o JUCLUILINHE;

— METOJUYECKUE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (s 00ydaromuxcs
10 32049HOM (hopMe 0OyIeHHS ).

11.4. Metoauueckue yKazaHusl JUIsl OOyYaroIMXCS IO IMPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO/1a OCBOCHUS
JUCLUIUINHBI.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIuXcCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTECTALlNN.

[IpomexyTouHas  arrectanus  OOydYalOIIMXCS  NpeAycMaTpUBaeT  OIICHUBAHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
cedst:

— auddepeHunupoBaHHbIl 3auyeT — 3T0 (¢opMa OLEHKU 3HAHWM, IOJyYEeHHBIX
00y4JarmuMcsl TPU U3YYSHUU AUCIUILTUHBI, TPU BBIMOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIEA0BATEIbCKUX paOdOT U MPOXOKIEHUU MPAKTUK C aTTECTAIIMOHHOW OIIEHKOM
«OTIUYHOY, «XOPOUIO», «YIAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIILHOY.

[TpomexxyTounast aTrectanus npoBoauTcs B popme auddepeHnnanbHOro 3a4era. 3a4eT
IPOBOAMTCA B YCTHOH (opme mo OusieraM B BUJIE NOJATOTOBKH M U3JIOKEHUS Pa3BEPHYTOTO

oTBeTa. Bpems Ha noaAroToBky orsera - 30 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMmy TUCHUILIMHbI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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