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AHHOTaNINA

Hucuunnuna «PacrpefeneHHble  MHTEIJIEKTYalbHbIE JHEPrOCUCTEMBI» BXOJIUT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HarnpasiIeHuIo moAroToBky/ creruanbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HarnpaBiaeHHOCTH «L{udpoBas sneprerrkay. Jucuumimna peanusyercs kadenpoit «Ne32».

JlucummiinHa  HE  ABISETCS  OO0sI3aTENIbHOM  TpPH OCBOGHUU  00ydaromuMcs
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINUX
KOMIIETECHIIUH:

[IK-5 «CrocoGeH MpoBOAWTH aHAIMU3 M KOHTPOJb MapaMEeTPOB M YCIOBUU pPabOThI
OT/IENIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMbBI

CopepxaHue OUCHMILUIMHBI OXBAThIBACT UIMPOKUN CIEKTP BOMIPOCOB, CBSA3aHHBIX C
MHTETpalei, ynpaBIe€HUEM M ONTUMHU3ALMEH pPACIPENEIECHHBIX YHEPreTUUECKUX PECYpPCOB
(POP) B paMKkax COBpEMEHHBIX 3JIEKTPOIHEPTETUUECKUX CUCTEM.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cleAylomue (OpMbl OpraHU3alUU
y4eOHOTro Tporiecca: (1abopamophvie pabomol, CamocmosmenvHas paboma 00yyanwe2ocs).

[IporpamMmmMoit AMCHUIUIMHBI TPETYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyIOEMKOCTh OCBOCHHS IMCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCLUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

OcHoBHasl 11eNb IPENnoAaBaHus JaHHOW AUCHUUIUIMHBI COCTOMT B TOM, 4TOOBI CHAOIUTH
0o0yJaromuxcsi 3HAHUSMM, HaBbIKAMM M AHAJUTHYECKUM OIBITOM, HEOOXOIUMBIMHU IS
noHUMaHus, 3((EKTUBHOrO YMHpaBlIEHUS pacHpeeIEHHBIMH JHEPreTUYeCKUMHU pecypcaMu
(POP) B paMmkax cOBpeMEHHOM HHPPACTPYKTYPBI IICKTPOCHAOKEHUSL.

1.2. JucuunnuHa sBisercs (PakyaIbTaTUBHOM TUCHUIUIMHON 1O  HANpaBICHUIO
o0pa3oBaTenbHOI MporpaMmbl Beiciero oopasosanus (naiee — OIT BO).

1.3. IlepeueHb MIIAHUPYEMBIX PE3YJIbTATOB OOYUEHHUS M0 AUCHUILIUHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYaAIOUIUICS NOJDKEH O0JanaTh CIEAYIOUUMU
KOMIIETEHIIMSIMU WM UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U MHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Kon n HauMeHoBaHME HHIUKATOpA
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKCHHS] KOMIIETEHIIUU

[1K-5 Cnocoben [TK-5.1.1 ananu3upyeT 3aBUCUMOCTH MEXKIY
IIPOBOAMTD aHAJINU3 U napaMeTpamMy U XapaKTepUCTHUKaMU
KOHTPOJIb ITApaMETPOB U | KOMIIOHEHTOB IEKTPOIHEPTETUYECKON

[Tpodeccruonanbhble | ycioBUil paboThI CUCTEMBI

KOMIIETEHLINU OTZACJIbHBIX ITK-5./1.6 ananusupyet rpapuku
KOMIIOHEHTOB AJIEKTPUUYECKUX HArpy30K NOTpeOuTenen u
AIIEKTPOIHEPIETUYECKON | onpenensieT (pakTopbl, KOTOPbIE BIMUSIOT HA
CUCTEMBI noTpeliIeHue IEKTPUUECKON SHeprun

2. Mecro nucuurinHbl B cTpykType OI1

JucuummHa MokeT 0a3upoBaThCS HA 3HAHUSAX, paHee MPUOOPETECHHBIX 00YYarOIIUMUCS
IIPYU U3YYECHHUHU CIEAYIOIINX AUCLUTIINH:

— «QHepreTuyeckas MEKTPOTEXHUKAY,

— «MaremMaTH4eCcKue OCHOBBI TEOPUHU YHEPIETUYECKUX CUCTEM Y,

— «OHepreTuyecKas NEKTPOTEXHUKAY,

— «MojnenupoBaHue U ONITUMHU3ALUSA B DJIEKTPOIHEPIETUKEY.

3HaHMsl, MOJIyYEHHBbIE NpPH H3YYEHMM MaTepuajia JaHHOW IUCHMIUIMHBL, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYE€HHWE, TaK M BCIOMOIaTEIbHOE HCIOJIB30BAHUE IIPU IPOXOXKICHUU
MIPOU3BOJICTBEHHON MPEATUIUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTM(PUKALMOHHON
paboThl, M U3yYEHUU APYTHX AUCLUIIINH:

— «Cucrema 1mndpoBoi AMCHETYEPU3ALIUN Y,

— «Kubepdhuznueckue cuCTeEMbI U TEXHOJIOTHI Y,

— «HanexXxHOCTh  DJIEKTPOMEXAHWYECKHX M DJIEKTPOIHEPreTHYECKUX CUCTEM H
KOMILJIEKCOBY.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUILINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYI0EMKOCTh IUCIUIITUHBI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKochib oucyunIuHbl, 2/ 72 2/ 72
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3E/ (1ac)

U3 Hux uacoe npakmuueckoii n0020MOo6KU 17 17

AyoumopHhusie 3anamus, BCEro vac. 17 17

B TOM YMCJIC:

nexkuuu (JI), (gac)

npaktuueckue/cemunapckue 3ansarus (113),
(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac)

CamocmosamenvHnas paboma, Bcero (Jac) 55 55
Buo npomescymounoit ammecmayuu:. 3a4er, Tudd

madd. 3auger, sx3amed (3auer, Judd. 3auq, ' Hudd. 3au.
ks **) 3au.

*k
IIpumedanue: kaHaMAATCKHI IK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenerneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCIUITITNHBI Jlexunn | 113 (C3)) - JIP KII CPC
(dac) (dac) (qac) (dac) ("ac)
Cemectp 8
Paznen 1. BBenenne B pacmpelereHHbIE
MHTEIJIEKTYalbHbIE 3JEKTPOIHEPTreTHUECKUE CUCTEMBI
Tema 1.1. 0630p COBpPEMEHHBIX
3NIEKTPOIHEPIeTUIECKUX CHCTEM
Tema 1.2. PacmpeneneHHble MHTEIICKTYaIbHBIE CETH
U TIepeIoBOE YIPaBIEHHUE CETSIMU
1.2.1. OcHOBBI pacnpeaeseHHONW T'eHepalul 1 3 14
MUKpOCETei
1.2.2. OcHOBHBIE aCHEKTHl MUKPOCETH
Tema 1.3. 3HaueHue WHTEJJIEKTa B
3JIEKTPOIHEPreTUIECKUX CHCTEMax
Tema 1.4. OcHOBHBIE TTPOOIEMBI U BO3MOYKHOCTH
pacnpefeneHHbIX HHTEeJIEKTYaIbHbIX CHCTEM
Paznen 2. UckyccTBeHHBII UHTEIIEKT B
9HEProcUcTeMax
Tema 2.1. OcHOBBI HCKycCTBeHHOTO MHTe/IekTa (M)
u MamHHOTOo 00yueHus (MO)
Tema 2.2. Meroast WU, npumensemble B
3IEKTPOIHEPTEeTHUECKUX CHCTEMaxX
2.2.1. HeiiponHnsle ceTu
2.2.2. JlepeBbs pellICHUN U Clly4aiHbIE Jieca 8 14
2.2.3. BekTopHbIE MalIMHBI C TTOIACPKKON
2.2.4. Oo6yuenue c NPUMEHEHUEM
MOJIKPEIUIEHUS
Tema 2.3. llpumenenne WU nna oOHapyxeHus
HEUCTIPAaBHOCTEH, TIPOTHOZUPOBAHUS HArpy3Kd U
yIpaBJIeHUS aKTHBAMHU
Tewma 2.4. TemaTudeckne UCCIEAOBAHUS: PeaTU3aLUsL
NN B sHEprocucremMax B peajlbHbIX YCIOBUSIX




Paznen 3: VYnpasneHue u MOHUTOPUHT
pacnpeneneHHbIX CHCTEM
Tema 3.1. KommoHeHTHl pacrpeeneHHbIX CHUCTEM H
UX TapamMeTpbl
Tema 3.2. Cencopupie TexHONMoruu u loT B
SHEPrOCUCTEMAX
Tema 3.3. Crpareruu ympaBlI€HUS PpaclpeAcsICHHON
reHepaluein

3.3.1. IIpsimoe ympaBieHue

3.3.2. IlpeAVKTUBHOE YIIpaBICHUE

3.3.3. JeueHTpanu3oBaHHbIE u
[IEHTPaTM30BaHHbIE CXEMBI YIIPaBICH
Tewma 3.4. Pons KOMMYHHKAIIOHHBIX HHPPACTPYKTYD B
WHTEIUICKTYaJIbHOM YITPABJICHUU

Pazmen 4: PacmmpenHsile TeMbl B 001acTH
pacIpeneneHHbIX HHTEIUIEKTYalbHbIX 3HEPIOCUCTEM
Tema 4.1. Hakonurenn »HEPruM M HX pOJb B
pacnpeneneHHbIX CUCTeMax

Tema 4.2. UaTerparus Bo300HOBIISIEMBIX HCTOYHUKOB
SHEPTHH U TPOOIEMBI

Tema 4.3. VYCTOWYMBOCTH CETM U  aCMEKTHI
0e30MacHOCTH B MHTEJUIEKTYAIbHBIX CHUCTEMAX

Tema 4.4. Bynymue TeHACHUUU: HA IYTH K MOJTHOCTBIO
UQPOBBIM U MHTEIICKTYAIbHBIM JIEKTPOCETIM

HWroro B cemecTpe: 17 95

Hroro 0 0 17 0 55

IIpakThueckass IOATOTOBKA 3aKIIOYAETCd B  HEMNOCPEICTBEHHOM  BBIIIOJHEHHUH
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Tabauna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOIO [IUKJIa

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Y4eOHBbIM IJIAHOM He NMPe1yCMOTPEHO

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4eCKuX | TpyaoeMKOCTh, |MPAKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(gac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

| |

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTh TPUBECHBI B TAOIHUIIE 6.




Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M X TPYJOEMKOCTh

W3 Hux Ne
Ne HaunmenoBanue mabopaTopHbIx paboT TpynOEMKOCTS, | PAKTHUCCKOH | pasaena
/o (dac) MOJATOTOBKH, | JMCIIHI
(dac) JIMHBI
Cemectp 8
1 MonenupoBanue u aHainu3 6a30Bou 3 1
pacrpeieIeHHONH YHEPTOCUCTEMBI
2 [Iporno3upoBanue crpoca Ha Harpy3Ky ¢ 4 2
MTOMOIIIbI0 MAIITMHHOTO O0yUYeHHSI,
IIPUBEJCHHOTO K MOJICJIM JIMHEHHON
perpeccuu.
3 [IporHo3upoBanue Harpy3Ku B 4 2
SHEPTOCHUCTEMAX C MCIOJIb30BaHUEM
UCKYCCTBEHHBIX HEHPOHHBIX CETEH
4 Ontumuzanus pacipeieIeHHOTro 3 3
pacnpenesieHus YHEPropecypcoB ¢
HCIOJIb30BaHNUEM HUCKYCCTBEHHOTO
HMHTEJIEKTa
5 MojenupoBaHue U ONITUMH3AITHS 3 4
pacmpeeIeHHON YHEPTeTUICCKOM CUCTEMBI C
MIPUMEHEHUEM METOJIOB HCKYCCTBEHHOTO
MHTEJUIEKTa
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosrenbHas padoTa 00yJaronxcs
Bunbl camocTositenbHON paboTh U €€ TPYJA0EMKOCTh ITPUBEICHBI B TabIHIe 7.

Tabnuna 7 — Bunbl caMmocTosaTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 8,
Bun camocrositensHOl paboTh
qac qac
1 2 3
M3yueHne TeOpeTHIecKoro Marepuasia
25 25
qucturaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Boinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamaee 3amganue (/13) 10 10
KontposbHble pabotsl 3a04HuK0B (KP3)
IToaroToBka K MpOMEKYTOYHOU 5 5
arrectanuu (I1A)
Bcero: 55 55

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUeHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS TTO TUCIUIUIMHE (MOJTYITIO)




Y4eOHO-MeTOAMYECKHE MaTepHalibl IS CaMOCTOSTENbHON paboThl 00YyYaromMXCS yKa3aHbl B
.. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX M3AaHUI

udp/ KomuecTBo 9K3eMILIIpOB B
P bubnuorpaduyeckas ccpuika OUOIMOTEKE
URL anpec

(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

OCHOBBI TIpOrpaMMUpPOBaHus Ha s3b1ke Python : [
DNeKTPOHHBIH pecypc] : y4eOHO-METOANYIEeCKOe
nocooue / A. U. Casennes [u ap.] ; C.-IlerepO. 18
rOC. YH-T a9POKOCM. TPHOOPOCTPOCHHUSI. -
DJeKTpoH. TeKCToBbIe AaH. - CankT-IletepOypr :
Hs3n-so I'VAII, 2019. - 38 c.

OCHOBBI UCKYCCTBEHHOT'O HHTEIIICKTA B
podeCCHOHATBLHON IEATCIHPHOCTH © yIeOHO-
Meroaunueckoe nocobue / A. C. Crenamkuna, E. 18
A. ®@pomnosa, H. B. I'ymuna ; C.-Ilerep6. roc. yH-
T a9pOKOCM. TipubopocTpoeHus. - CaHKT-
[etepOypr : U3n-so I'YAII, 2022. - 109 c.

BO306HOBH$ICMI)I€ 1 HETPpAJUIIMOHHBIC HCTOYHUKH
SHeprud : [ DIEeKTPOHHBIN pecypc] : yaeOHoe
mocobue / JI. A. Bonkos [u ap.] ; C.-IleTepO. roc. 18
YH-T a3POKOCM. TPUOOPOCTPOCHHUSL. - DIEKTPOH.
TEKCTOBBIC AaH. - CaHkT-IleTepOypr : M3a-Bo
I'VAIL, 2020. - 121 c.

PacnpeaeneHHme HWHTCIIJICKTYaJIbHBIC
SHEPTOCUCTEMBI: YIeOHO-METOIUIECKOE TIOCOOne
/ B.IN. Ky3smenko, C.B. Conénsiii, A.B. Pricun; 50
C.-lletepb. ToC. YH-T a3pOKOCM.
npudopoctpoenus. - Cankr-Ilerepoypr: U3a-Bo

I'VAIL, 2024. - 76 c.

7. TlepedyeHb AIMEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
nH(}OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOMMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTh «HTepHEeT»

URL agpec HaumeHnoBanue
https://rawi.ru/academy/ Acconnanus BUD, Axanemus BUD

https://lwww.eprussia.ru/lib/ | Bubanoreka 31eKTPOHHOTO XKypHaia « DHEPreTHKa U MPOMBILIICHHOCTb Poccum

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHSI, HCIIOIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUIUHE.
[TepedeHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmie 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeHHs

‘ Ne /1t ‘ Haunmenosanue
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1 | Python IDE

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNBFHOrO MpoIiecca o AUCHUIIINHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS 21-21
KonwMerotepsl ¢ yctanosinennbiM Ha HuX [1O Python (Bepcust ne 31-04
Hwke 3.x)c oubmmorexkamu (numpy, matplotlib, pandas, and
scipy)
Jupyter Notebook or uau ar06as Python IDE

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII NPOBEIACHHUS MPOMEKYTOYHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB 7Sl IPOBEACHUS IPOMEKYTOUHOMN aTTeCcTaIlluu

Bua npomexyTOo4HOM aTTecTaluu ITepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIi 3a4ET Crncoxk BOIpoCoB;
TecTsl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KoTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS cOPMUPOBAHHOCTH KOMIIETEHIIUI

Or11eHKa KOMITETEHITUH
5-0aiubHas mKana

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MOJIOXKEHUS C MPAKTUYECKOM
JIESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJEET CHCTEMON CIIeMAIM3HPOBAHHBIX IOHITHIH.

«OTIIMYHO»
(Ga4uTCHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

«XOpOoHIOo»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOMII MPOTrPaMMHBIA MaTepHall, TpaMOTHO U
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C NPAKTHYCCKOH JESITEIBbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET HAYYHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BIAJCET CHCTEMOM CIIEIMAIM3UPOBAHHBIX ITOHITHH.

«YIOBJICTBOPUTEIILHO»
(Ga4TCHO»

— o0yyJaronuics yCBOWJI TOJIbBKO OCHOBHOM NPOTpaMMHBIA MaTepHua,
[0 CYILIECTBY H3JaraeT €ro, ONHpasCh Ha 3HAHHUS TOJbKO OCHOBHOWU
JIUTEPATYPBHI;

— JIOIYCKaeT HEeCYIIECTBEHHbIE OMMMOKHA U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHM 3HAHMI
HaIIpaBJICHUS,

— cnabo apryMeHTHUPYET HAYyUHBIE MTOJIO0KEHNUS,

— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIEHUI;

— YaCTHUYHO BJIAJCET CUCTEMOM CIEIMAIM3UPOBAHHBIX OHSITHH.

HCYIAOBJIICTBOPUTCIILHO»
HEC 3a4YTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpaMMHOTO
MaTepuana;

— JIOMYCKAeT  CYNIECTBCHHbIC  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;

— VCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJTOXKCHUS;

— He GOpMYIHPYET BEIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ko
Ne i/m [Tepeuens BompocoB (3aa4) AJsl IK3aMEHa A
WHUKATOpa
Y4eOHBIM MIaHOM HE PEIYyCMOTPEHO
Bompocer st mudd. 3agera npepcrapineHsl B Tadimie 16.
Tabmuna 16 — Bonpocs! mis qudd. 3adera
Kon
Ne i/m [Tepeuens BompocoB mist nudd. 3aueta
p P At g WHANKATOpa
1-10 1. KaxoBa ocHOBHas I1€JIb HCIIOJIB30BaHMUS UCKYCCTBEHHOTO IK-5.14.1

MHTEJUIEKTa B SHEprocucreMax?

2. HazoBuTte 1Ba anropuTMa HCKYCCTBEHHOTO MHTEIUIEKTA,
0OBIYHO UCTIONIb3YEMBIX Ul IPOTHO3UPOBAHUS CIPOCca B
YHEPTOCHCTEMAX.

3. Kak mammnHOe 00y4eHne crnocoOCTBYeT MPOTHO3UPOBAHHIO
TEXHUYIECKOTO OOCTYKHBAHUS DIIEKTPHUECKIX CHCTEM?

4. Omnpenenute HEMPOHHBIE CETH U UX 3HAUCHHE B
MPOTHO3UPOBAHUU OTKA30B YJHEPTOCHUCTEM.

5. Kakoii MeToa HCKYCCTBEHHOI'O MHTEJIEKTA MMOAXOIUT JJIst
pacrio3HaBaHMs 3aKOHOMEPHOCTEH B TAHHBIX O MOTPEOICHUN
AIIEKTPO3HEPTUU?

6. Kax o0y4eHune ¢ moIKperieHHeM TIOMOTaeT ONITUMHU3UPOBATh
paborty anekrpoceTeit?

7. KaxoBa poib HCKYCCTBEHHOTO MHTEJUIEKTA B MOBBIIICHUN
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3HEProdPPeKTUBHOCTU 3aHUNA?

8. Kakoii aTan npenBapuTeabHO 00pabOTKH TaHHBIX HMEET
pelaroiee 3HaueHue i1 00y4eHHsI TOUHBIX MOJIeNen
MCKYCCTBEHHOT'O MHTEJIJICKTA MTPH aHAIIN3€ YHEProcucTem?

9. OOBsicHUTE, KAK UCKYCCTBEHHBI MHTEJUIEKT MOXET IOMOYb B
oOHapy>KEHHH aHOMaJIHI B JHEPTOCUCTEMAX.

10. Kak MO>XHO HCIIONIB30BaTh UCKYCCTBEHHBIN MHTEIUICKT JJIS
MPOTHO3UPOBAHUS ¥ CMSATYCHUS MTOCIIEICTBUH 11epe0oeB B
10/1a4€ AIEKTPOIHEPTUU?

11-27 11. OnumuTe OCHOBHBIC KOMITOHEHTHI JICKTPOIHEPTETUUECKOM [K-5.11.6
CHCTEMBI.

12. Kak gucbananc ¢a3 B TpexdazHoii cucTemMe BIUsSeT Ha
KaueCTBO AJIEKTPOIHEPTUH?

13. KakoBbI KJIIOUEBbIE TAPAMETPHI JIJIs1 KOHTPOJIS
paboTocrnoco6HOCTH TpaHchopmaropa?

14. Kak ynpaBisieTcsi peakTHBHAsi MOIIIHOCTh B 3HEprocucreme?

15. KakoBo 3HaueHne KOAQPHUIHEHTa MOITHOCTH B AJIEKTPUIECKOM
CUCTEME U KaK €ero MOXHO yIy4IIUTh?

16. O6bsicHUTE PUHIUT PAOOTH ABTOMATUYECKOTO BBIKIIIOYATEIIS.

17. Kak ynpaBmisitoTCs 4aCTOTHBIE OTKJIOHEHHSI B paMKax OOJIbIIOiH
B3alMOCBSI3aHHOMN ceTH?

18. KakoBa posib KOHJIEHCATOPHOU OaTtapen B 3HEProcucTeMax?

19. OnummTe OCHOBHBIE ATAITBI, CBSI3aHHBIE C TPOBEACHUEM
aHaJM3a MOToKa Harpy3KH.

20. Onpenenure 3HEProdh(HEeKTUBHOCTH B KOHTEKCTE
ANEKTPOIHEpreTuYecKux cucteM. Kak pacrpeneneHHbie
MCTOYHUKH TeHEPalluH BIUSIIOT Ha Y)HEProd3(hPeKTuBHOCTH
SHEPrOCUCTEMBI?

21. Kaxyro posib UTpaeT yrpaBieHUE CIIPOCOM B MOBBIIICHUN
9Heprod(hPeKTUBHOCTHU AIIEKTPOCETEN?

22. Kax mHTEerparwsi BO300HOBIISIEMBIX HCTOYHUKOB YHEPTHUH,
TaKUX KakK COJIHEYHas U BEeTPOBasi, BIUsAET Ha 3 (PEeKTUBHOCTH
YHEPTOCUCTEMBI?

23. O0bsacHUTE 3HaYeHHE BHICOKOA((DEKTUBHBIX TpaHCHOPMATOPOB
B pacHpeAeIUTEIbHbIX CeTAX.

24. OnummTe BIMSHUE ITOTEPh Ha JIMHUSAX JIEKTPOIIepeIaun Ha
0011y10 3(h(hEeKTUBHOCTH YHEPTOCUCTEMBI.

25. Kak cuiioBbIe 2JIEKTPOHHBIC YCTPOICTBAa MOT'YT TIOMOYb B
HOBBIIIIEHUH 3()(HEKTUBHOCTH CUCTEM AIEKTPOCHAOKEeHUA?

26. Kakue npoGiieMsl B 00acTy SHEProdpHEeKTHBHOCTH
BO3HHUKAIOT B CBSA3M C YBEIMYCHHEM POHUKHOBEHHMS
AIEKTPOMOOHIIEH?

27. OOBSICHUTE KOHLENIIMIO «YMHBIX CETeH» U UX MOTEHIHAl B
MOBBILIICHUH dHEProdPPeKTUBHOCTH.

[lepeuenr TeM [l KypCOBOTO TMPOCKTHPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO IPOEKTUPOBAHMUSI/BBITIOJHEHUSI KYPCOBOM pabOTHI

Ne /i1 [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
B KYpCOBOM paboThI

Y4eOHBIM IJIAHOM HE PEAYCMOTPEHO
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Bompocel juis  mpoBeleHUsS TPOMEKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHS
npeICTaBIeHBI B Ta0nwie 18.

Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHIUKATOpa

1 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 8EPHO2O OMBema

u3 uemvlpex npeoyloAHCEHHbIX U 0O0CHOBAHUEM 8b1OOPA

Wuctpykuus: [IpounTaiite TekcT, BRIOEPUTE MPABHIIbHBIN OTBET U 3aIHUIINTE ApIYMEHTHI,

000CHOBBIBAIOIINE BEIOOp OTBETA

Kakue u3 crefyronmx 3aj1a4 Hanbosiee XxapaKTepHbI JUis
pacrpe/ieIeHHbIX MHTEIICKTYaIbHBIX SHEPrOCUCTEM?
a) MOHUTOPHHT COCTOSIHKS 000PYIOBaHHUS
b) YmpasieHnue 3HepronorpedieHueM
¢) YrpaBieHrue YMHBIM JOMOM
d) Ananm3 60JBIIUX JTaHHBIX

TK-5.]1.1

Kakue Mepbl 6e3011acHOCTH HE00X0IMMO YUUTBIBATh MPH Pa3padoTKe
pacrpe/ielleHHbIX HHTEIIICKTYAIbHBIX SHEPrOCUCTEM?

a) AyTeHTH(UKaIus N0Ib30BaTeNIeH

b) 3ammra ot Knbeparak

¢) [lIudpoBanue qaHHBIX

d) Bce BhIIeniepeuncieHHoOe

TMK-5.71.6

2 mun. 3adanue KOM6MHMpO€ClHH020 muna c 6bl60p0M HECKOJIbKUX eapuannios omeenia

U3 NPEONONHCEHHBIX U PA3GEPHYMbIM 0O0CHOBAHUEM 8b100PA

Wuctpykuus: IIpounraiite TEKCT, BBIOEpUTE IPABUIIbHBIE BAPUAHTHI OTBETA U

3alIMIINTC ApI'YMCHTEI, O60CHOBBIBaIOIJ_II/Ie BBI60p OTBCTOB

Kakwe u3 criefyromux 3a/1a4 HanboJiee XapakTePHbI JUTst 00eCeueHsI
OTKa30YCTOWYMBOCTH B PACTIPEICIICHHBIX HHTEIICKTYAIBHBIX
sHeprocucremax?

a) MOHUTOPHUHT COCTOSTHUSI 000PYIOBaHHS

b) Ynpasnenue yMHBIM JOMOM

¢) MOHUTOPHHT 3HEPronoTpeOICHUS

d) Ananu3 00JBIIMX JAHHBIX

MK-5.71.1

Kakue 13 creayronmx TeXHOIOTHI UCTIONb3YIOTCS JUTsl 0OecreueHus
MacCIITaAOUPYEMOCTH B PACTIPEICICHHBIX HHTEIUICKTYAIbHBIX
sHeprocucreMax?

a) O6nayHbIe BHIYUCICHUS

b) Unrepuer Bemreit (IoT)

c¢) Jatuuku

d) MamunHoe 00y4yeHue

MK-5.]1.6

3 mun. 3aoanue 3AKpblno2o muna Ha yCnmanoejeHue coomeenicmeust

HNuctpykuusa: IIpounTtaiiTe TEKCT M yCTAaHOBUTE COOTBETCTBUE. K KaXk10 MO3UIINH,
JAaHHOM B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B

IIPaBOM CTOJIOIE

ConocTaBeTe MCETOJABI XpaHCHHUA SHCPTHUH K IPCIITIOKCHHBIM
KaTCropusiam.

1) KpatkocpouHsie a) barapeun

b) 'mapoakkyMyIupyromme

MK-5.]1.1
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CTaHIIUU

¢) CxaThlil BO3IyX

d) TerioBbIe HAKOTUTENH

2) onrocpouHbie ¢) Bogopoausie TomnuBHbIe
AJIEMEHTBI

f) DnexTpoxummuueckue
KOHJIEHCATOPbI

g) MexaHuueckue HaKONUTEIU

h) Xumudeckrue HaKOMUTEIN

6 ConocraBbTe THIEL CETEH K NPEUI0KEHHBIM KATECOPUSIM. [IK-5.]1.6
1) Ymuble cetn a) CeTH ¢ JBYXCTOPOHHEN
CBSI3BIO
b) Ceru ¢ ogHOHANPaBICHHOMN
CBSI3bIO
c) Cetu ¢ uHTerparmei
BO300HOBJISIEMBIX HCTOYHUKOB
d) Ceru 6e3 uHTErpaIu
BO300HOBJISIEMBIX HCTOYHHUKOB
2) TpaauIIMOHHBIC CETH e) Cetu ¢ aBTOMaTHYECKUM
YIpaBJICHUEM
f) CeTn ¢ py4HBIM yIIpaBIeHUEM
g) CeTu ¢ MOHUTOPUHIOM B
peaJbHOM BPEMEHHU
h) Ceru 6e3 MOHUTOpUHTA B
peajbHOM BPEMEHHU
4 mun. 3aodanue 3axkpvimo2o muna Ha YCMAaHoB1eHUue Nocied08ameibHOCmu
Nuctpykuus: [IpounTtaiiTe TEKCT U yCTAHOBUTE MOCIIEI0BATEIBbHOCTD.
3anunMTe COOTBETCTBYIOIIYIO MTOCJIEIOBATEILHOCTh OYKB CJIE€Ba HAIIPABO
7 CocTaBbTe MPABUILHYIO MOCJIEI0BATEILHOCTD ATAMOB YIIPABICHUS IK-5.1.1
JHEPronoTPEOICHNUEM:
a) OnTuMu3anus NoTpedIeHus
b) C6op naHHBIX
c) Buenpenue pemennit
d) AHanu3 TaHHBIX
8 CocTaBbTe MPABUILHYIO MOCJIE/I0BATEIHLHOCTD IIAr0B CO3/IaHUS IK-5.J1.6
pacnupeesieHHONW YHEPTOCUCTEMBI:
a) Onenka notpedHocTei
b) YcranoBka o6opynoBanus
c) Pazpabotka npoekra
d) TectupoBaHue ¥ BBOJ] B SKCILTYaTAIUIO
5 mun. 3adanue omkpevimoeo muna ¢ pazeepHymuiM Omeemom
WNuctpykuus: IIpounTtaiiTe TEKCT U 3aNUIINTE pa3BePHYTHI 00OCHOBAHHBIN OTBET
WJIM HATUIIMTE MPOMYIIEHHOE CIOBO/CIIOBOCOYETAHNE
9 Kakue nperuMyIecTBa U BhI30BBI CBA3aHbI ¢ MHTETPAIIUCH YMHEIX IIK-5. /.1
CUETUYMKOB B DJHEPTOCUCTEMY?
10 Kakue hakTophl ciie/lyeT YYUThIBATh IPU BHIOOPE CHCTEMbl XPAHCHHS IK-5.J1.6
SHepruu?
IIpumeuanue:
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1-#i Tun. 3agaHue KOMOMHMPOBAaHHOIO THHA C BHIOOPOM OJHOIO BEPHOTO OTBETa M3 YETBIPEX
NPE/IOKEHHBIX ¥ OOOCHOBaHMEM BBIOOpA CUMTACTCS BEPHBIM, €CJIM TPaBWIBHO YyKa3aHa udpa u
NPUBEJICHBl KOHKPETHBIE apTyMEHTBI, UCIIOJIb3yEeMbIE ITPH BBIOOPE OTBETA.

ITonHOE coBIaseHue ¢ BEpHBIM OTBETOM — 1 Oami.

HesepHslii oTBeT min ero orcytctue — 0 6asos.

2-it Tumn. 3amaHNe KOMOWHHUPOBAHHOTO THIIA C BEBIOOPOM HECKOJIBKHMX BAPHAHTOB OTBETA M3 MPEITIOKCHHBIX
U Pa3BEpPHYTHIM OOOCHOBAaHMEM BHIOOpPAa CUWTAECTCS BEPHBIM, €CIH IPABHIBHO yKazaHbBl LU(PPH U
MPUBEICHBI KOHKPETHBIC apTYMEHTBI, HCTIOJIB3yEMbIE ITPH BHIOOPE OTBETOB.

[TomHOE COBITaieHNe ¢ BEPHBIM OTBETOM — 1 Oa.

Ecnm momymieHs! ommOKy WM OTBET OTCYTCTBYET — () 6asos.

3-ii Tun. 3amaHWe 3aKpHITOrO THIA HA YCTAHOBJIEHHE COOTBETCTBUS CUHUTAETCS BEPHBIM, €CIIH
YCTaHOBJICHBI BCE COOTBETCTBUS (IIO3UIMU M3 OJTHOTO CTOJIOIA BEPHO COMOCTABIICHBI C MO3UIUSIMU JAPYTOTO
cTonba).

[MosHOE COBMAIcHUE C BEPHBIM OTBETOM — 1 Gasu.

HeBepHblii 0TBET Win ero oTcyTcTBHE — () 6asIoB.

4-it Tun. 3amaHue 3aKpBITOTO THIIA HA YCTAHOBJICHHE ITOCIEAOBATEIFHOCTH CUHUTAETCS BEPHBIM, €CIIH
MPaBIJIBHO yKa3aHa BCs MOCIE0BATEIBHOCTD IU(P.

[TonHoE coBnaneHne ¢ BEPHBIM OTBETOM — | Oam.

Ecnm nomymieHsl ommmOKy Wim OTBET OTCYTCTBYET — () OasoB.

5-it Tun. 3amaHue OTKPBITOIO THUIIA C PA3BEPHYTHIM OTBETOM CUHTAETCSI BEPHBIM, €CIIM OTBET COBIANAET C
STAJOHHBIM 110 COACPIKAHUIO M MIOJTHOTE.

[TpaBUIbHBIN OTBET 3a 33JjaHUe OLIEHUBAETCs B 3 Oasuia.

Ecnu monymiena ogHa omu6Kka\HETOYHOCTH\OTBET NPABHIIBHBIN, HO HE MOJHBINA — 1 Ga.

Ecnu nomymieno Gonee 1 omuOKu\0TBET HEMTPAaBUIILHBIM\OTBET OTCYTCTBYET — O OGaIOB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOyueHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne ni/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M TPOLEAYpPY
IPOBEIEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor.

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.
BrimonHenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOTIPUATUH.

Breinonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEHICHUE CIEAYIONNX OCHOBHBIX 33724 00yJaromerocs:

— TMpHOOpeTeHWE HAaBBIKOB WCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUTHBI;
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— 3aKpeIUICHHEe, PAa3BUTHE U JEeTaln3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH IUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOH  paboTel ¢ 1abopaTOpHBIM
000py1I0BaHUEM U MPUOOPAMH.

3ajaHue u TDC6OBaHI/I${ K IIPOBECACHUTO J'Ia6ODaTODHBIX DaGOT

Jabopamopnas pavoma Nel «Modenuposanue u anaiu3 030601 pacnpeodesiennoil
IHEp2oCcUCHEeMbl)

Lenb: u3ydeHne OCHOBHBIX JJIEMEHTOB PaCIpPEIEICHHBIX CUCTEM 3JICKTPOCHAOKEHUS U
NOJTyYeHHE TPAKTHYECKOTO ONbITa MOJEIMPOBAHMS W aHanmu3a paboThl CUCTEM C
UCTIOJIb30BaHUEM s3bIKa Python.

3agaun:

1. Co3garpe 6a30ByH0 MOJEIL PACHpPEEICHHON 3HEpProcucTeMbl. OIpenenuTh MPOCTYIO
CHCTEMY, COCTOSIIYI0 M3 MCTOYHUKA, HATPY3KH U PacHpeleTUTEIbHbIX JMHUU. Mcrmoms30BaTh
numpy Jid OnpeaAcCICHUA TaKUX MapaMETPOB CUCTEMBI, KaK HAIIPAKCHUE, TOK, COIIPOTHUBJIICHUC U
MOIITHOCTb.

2. IlpousBecTu aHanM3 MOTOKA Harpys3ku. PaccuMTaTh MOTOK MOIIHOCTH Yepe3 CUCTEMY
IIPH Pa3IMYHBIX pEeXUMax Harpy3ku. lIpoaHanus3upoBaTh NaJcHUE HANPSIKEHHS W TOK B
pacupenenuTeNbHbIX TUHUAX, UCIIOIb3YS 3aJlaHHbIC IIaPAMETPHI.

3. Iloctpouth BU3yalu3aluio JUHAMHUKU cucTteMbl. Mcmonw3ys matplotlib, moctpouts
rpaduKy, TOKA3BIBAOIINE 3aBUCHMOCTh MEXKIY PA3IMYHBIMU IapamMeTpamMH, HampuMmep, Kak
U3MEHSAETCA TNaJICHUE HANpsHKEHUS MPU YBEIMYCHHHM HArpy3Kd. BbIIEINTbh MOTEHIHMATbHBIC
TOYKH HECTAOMIHLHOCTH UK HEAP(HEKTUBHOCTH.

4. Tloctpouth rpaduku Ipolecca BIUSHUSA paclpenereHHON reHepauuu. lIpeacraButh
UCTOYHUK pacIpe/ieIeHHOW TeHepaluy, Hampumep, HEOOJbIIYI0 COJHEUHYI0 OaTapero WIu
BETpsiHyt0 TypOuHy. [IpoaHanm3upoBarh, Kak 3TO BIMSET Ha OOILIYI0 JUHAMHKY CHCTEMBI,
0COOEHHO B YaCTH PEeryJUpOBaHMs HAPSHKEHUS U MIEPETOKOB MOIIHOCTH.

5. CocTaBuUTh OTYET C l'IOI[pO6H]':>IM dHaJIn30M.

\bltage Drop vs. Load Resistance

N
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Pucynok 1. I'paduk 3aBucUMOCTH NaJieHUsI HAIIPSKEHUS OT COMPOTHUBIICHUS HATPy3KU
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Voltage Drop vs. Load Resistance with Solar Generation
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Load Resistance (Ohms)
Pucynox 2. I'paduk 3aBUCUMOCTH TaJIeHUS HAMIPSOHKEHUS OT CONPOTHBIICHUS HATPY3KH TIPH
HUCIOJIL30BAHUU COJHEYHOU réeaepanuun
Tabmuia No20. Pe3ynbraThl MOAETUPOBAHUS PACIIPEICTICHHON YHEPTrOCUCTEMBI C HHTETpaluen
HCTOYHHKA COJIHEYHOU OHCPIUn

ConpoTusjieHue MormurHocTh 6€3 MoutHocTs € [Tanenue [Tanenue
Harpy3ku (Om) COJIHEUHBIX MaHele | COJHEYHbIMU HaTpsKCHUs 0e3 HaIpsKEeHUs €
na”ensimu (Br) COJIHEYHBIX [TAHEJIEH | COJIHEYHBIMU
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 pavoma Ne2. Ilpoznozuposeanue cnpoca Ha HAZPY3Ky € HOMOULbIO
MAWUHHO20 00VUEeHU, NPUECOCHHO20 K MOOeIU JIUHCUHOU Pezpeccull.

Henb: U3yunTh yHIaMEeHTaIbHbIE TOHATHUS JIMHEHHON perpeccuy U ee NpuMeHeHue s
IIPOTHO3MPOBAHUS CIIPOCAa HA JJIEKTPUYECKYIO Harpy3Ky B 3aBUCUMOCTH OT PAa3JIMYHBIX
HE3aBUCHMBIX MEPEMEHHbIX, TaKUX KaK TeMmIepaTypa W JEeHb HEAEIH, OOy4uThb MOJENb
MalIMHHOTO OOydYeHus JUisi MPOTHO3UPOBAHMSA OYyIyIIEro CIpoca Ha Harpy3Ky Ha OCHOBE
UCTOPUYECKHX JIaHHBIX.

3anaum:

1. Coznath cuHTETHYECKHI HAaOOp JAHHBIX, MOJEIUPYIOIIMNA HCTOPUYECKHH CIpoc Ha
AIIEKTPUYECKYI0O HArpy3Ky C YYE€TOM TeMIepaTypbl U [JHS HEAEIUM B KAayecTBE KIIHOUYEBBIX
(bakTOpPOB BIMSHUS.

2. BemonHuth pa3zBenounslii aHanu3 ngaHHbIX (EDA) mis BBIIBICHHS TEHICHIWH U
B3aMMOCBsI3€il B HAOOpe JaHHBIX.

3. Ucnonb30BaTh OOYYEHHYIO MOJENb JJs MPOTHO3MPOBAHUS 3HAYCHHWH HAa TECTOBOM
Habope.

4. Peanu3zoBaTh MOJI€Tb TMHEHHOM perpeccuu Jijisi MpOrHO3UPOBAHUS CITPOCA HA HATPY3KY.

5. Ouenutpb 3((PeKTUBHOCTE MOJENM C TOMOILIBI0 TAaKMX IOKa3aTeiel, Kak CpeaHss
abcomoTHas omnbka (MAE) u cpennexBagparuynas ommoka (RMSE).

6. CocTaBUTH OTYET.
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Temperature vs. Historical Load Demand

Historical Load Demand (MW)

5 0 5 10 15 20 25 30 35
Temperature (°C)

Pucynok 3. I'padux cpeaneit motpeGHOCTH B HArpy3Kax Io JIHAM HEAelu
Actual vs. Predicted Load Demand

Predicted Load Demand (MW)

50 75 100 125 150 175 200
Actual Load Demand (MW)

Pucynok 4. I'paduk pakTHIecKoro u MpOrHOo3UPyeMOro Crpoca Ha Harpy3Ky
Residuals Plot

Residuals (MW)

60 80 100 120 140 160 180 200
Predicted Load Demand (MW)

Pucynok 5. I'paduk ocTaToOuHBIX 3HAYCHUI

Jlabopamopnaa_paboma_Ne3. «llpoznozuposanue HaAzpy3Ku_ 6 _IHEPZOCUCHIEMAX _C
UCNO1b308aHUEM UCKYCCIMBEHHBIX HEUPOHHBIX cemell)
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[lens: NpUMEHHWTH TEXHOJOTHUIO WHTEIUICKTYalbHbIX HelpoHnHbix ceretr (MHC) B
AIIEKTPOIHEPTETUYECKUX CHCTEMaX, pa3paboTaTh MOJEIH ISl IPOTHO3UPOBAHUS dTTEKTPUICCKON
Harpy3KH.

3ananue Ha 1abopaTopHylo padoTy:

Pa3paborats HElpoceTeBYIO MOJIENb AJIS MPOTHO3UPOBAHUS SJICKTPUUECKON HATPY3KH Ha
OCHOBE MCTOPHYECKUX JAHHBIX.

OLEHUTh TOYHOCTh MOJIEINH 110 CPAaBHEHHUIO C (PaKTUYECKHUMH 3HAYCHUSIMHU HArPy3KH.

Metoanueckue yKka3aHus K BBIIIOJTHEHUIO PaOOTHI.

1. TloAroTOBUTHh JAHHBIC, WCIOJB3YS CHHTETHUECKUH HA0Op MaHHBIX, WMUTHUPYIOIIUN
UCTOpPUYECKHE JaHHBIE O HArpys3ke, ¢ TaKMMH aTpuOyTamM, Kak Jara, yac, TemIeparypa
(dakTH4ecKas Harpy3ka, HOpMaJan30BaTh HA0Op JAHHBIX.

2. CchopmupoBaTh HEHpPOCETEBYIO MOJENb, UCHOIB3ysd Oubmmuoreku Python, Takme kak
TensorFlow wunu Keras. Pa3nenuts HaOOp AaHHBIX Ha OOy4arolUil M TECTOBBIA HAOOPBHI.
CrpoekTUpoBaTh apXUTEKTYpy HeWpoHHOW cetn. OOy4uTh HEHPOCETeBYI0 MOJENb Ha
oOyuatoteM Habope.

3. IIpoussecTu oneHKy. Mcmonb3ys 00ydeHHYIO MOJIENh JIJIs TPOTHO3UPOBAHUS 3HAUCHUHT
Harpy3ku B TECTOBOM Habope.

4. Paccuntath mokazatenu 3¢dexkTuBHOCTH, Kak cpennsis adbcomoTHas ommoka (MAE) u
cpenHekBaaparuyHas omuoka (RMSE).

5. Anamus. [Toctpouts rpaduku cpaBHeHHS (AKTUUECKUX U MPOTHO3UPYEMBIX 3HAUYCHUIL.
YCTaHOBUTh BO3MOXKHBIE IMPUUYUHBI PACXOKAECHUM MeXAy (aKTHUECKUMH M IMPOTHO3HBIMU
3HaYeHUAMU. [IpeIoKUTh BO3MOKHBIE YIYUIICHUS WK T0PA0OTKH MOIECIIH.

6. CoctaBUTh OTYET.

Actual vs. Predicted Load

— Actual Load
| — - Predicted Load
I i Il I 1 1l

2
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2
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Date

Pucynok 6. HopmanuzoBaHHble JaHHBIE HATPY3KH, MOJIYUYEHHbIE B PE3YyJIbTaTe PEIICHUS MOJICIH.
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Loss Over Epochs
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Pucynok 7. I'paduix cpaBHEHHS OIMIMOOK MOJICIH [0 MEPE MPOXOKICHUS TOX

Load Forecasting in kW
*  TueValues .‘
®  Predictions
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Pucynok 8. I'paduik cpaBHEHUSI ICTUHHBIX U MPEICKa3aHHBIX 3HAYEHUN B KBT.

Load (kW)

0.0

Jlabopamopuas paooma Ned Onmumuszauyus pacnpeodeiennozo pacnpeoesienus
IHEP2OPECYPCO8 C UCHOIb308AHUEM UCKYCCMEECHIO20 UHMELIeKmMa

Henb: BHenApuTh M OOY4YUTH MOJETh MAIIMHHOTO OOYYEHHs, IPeACKa3bIBAIOIIYIO
ONTUMAJIFHYIO OTIPAaBKY HECKOJIBKUX pacHpeesIeHHbIX JHepreTudeckux pecypcos (POP) mus

YIOBJIETBOPEHUS MOTPEOHOCTEM ANEKTPOCETH.

3ajanue Ha TabOpaTOPHYIO padoTy.

1. Buenpute Mojenb, YYUTHIBAIOIIYIO  pa3ivuHble  (QaKTOphl, Takue  Kak
MPOTHO3UPYEMBIN CIPOC, COTHEYHOE U3Ty4YeHHe, CKOpOCTh BeTpa W T.A., JUIA
MIPOTHO3UPOBAHUS BBIXOTHOW MOIIIHOCTH Kaxkoro POP.

2. OOyunTe MOJIeh, UCTIOB3YS UCTOPUYECKHE JaHHbIe. OIICHUTE MPOU3BOIUTEIIBHOCTh
MO/IEJIH.

3. CMO,[[CJ'II/IpOBaTB AHCBHYIO OTIIPABKY Ha OCHOBC IIPOTHO30B MO/JICJIN.
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4. BpiOpath (yHKIIMH, KOTOphIe OyayT BBeIEHBI B Mojeidb. Hopmanu3oBaTh WM
CTaH/IapTU3UPOBATH JAHHBIC, TP HEOOXOUMOCTH.

5. Peamu3oBaTh pErpecCHOHHYI0 MOJIENh C HECKOJIBKHUMH BBIXOJAMH, HCIOIb3Ys
TensorFlow unu mr00yro ApyTryro MpeanodTUTENbHYIO OMOIHOTEKY.

6. CocraBuTh OTYET.
DER Dispatch on 2021-06-15

600 Zama\ VAN AL A
N A N SUNAAN
N \ / NA/BYA
X7 VAN T~
T UA T
s d V VL N
o \ / "

Y

400

Fower (kW)
L=

200 -— f\\

800
0g-1500 081503 0681506 061508 061512 061515 061518 061521 061600
Time
— Actual solar_power - = = = - Predicted wind_power
= = = Predicted solar_power — Actual battery_dispaich
— Actual wind_paower — - — Predicted battery_dispatch

Pucynok 9. I'paduk dakTryeckux U MPOrHO3UPYEMbIX JaHHBIX JIJIS paclpeeIeHUs
AIIEKTPOIHEPTUH OT PA3TUUYHBIX UICTOUHUKOB B PACIIPEICIICHHON CETH

Jlabopamopuaa padoma Ne5 Mooenupoeanue u onmumuzauus pPAcnpeoeseHnoll
IHEPZeMUYUECKOU CUCHIEMbl C NPUMEHEeHUe Mem 0008 UCKYCCMEEHN020 UM e/lleKmd

Lenb: pa3paboTraTh M UcciaenoBaTh pabOTy METOJOB ONTHUMM3AIMU  YIIPaBIECHUS
DHEPronoTPEOICHUEM U DJHEPreTUYECKMMU pEeCcypcaMH B PpacCHpeAeCHHOM MHKPOCETH C

HCIIOJIb30BAHUEM METOA0OB UCKYCCTBECHHOT'O MHTCIIJICKTA.

3ajanue Ha 1a0OpaTOPHYIO padoTy.

1. Tloctpouts rpaduxu, oroOpaxaromUe [IWHAMUKY [POU3BOJICTBA, IOTPEOICHUS
DHEPrUM, YPOBHS 3apsia aKKyMYJISTOPOB M IOTOKA SHEPIUH, UMIIOPTUPOBAHHOIO M3 OCHOBHOM
AIIEKTPUYECKON CETH WM SKCIIOPTUPOBAHHOTO B HEE.

2. OmnpenenuTh HaYaJbHBIE YCIOBHS U1 MHKPOCETH, BKIIOYAs: €eMKOCTh aKKyMYJSITOPA,
MaKCHMaJbHble MOIIHOCTH MO NMPOU3BOJACTBY IHEPIHH U3 Pa3IMYHBIX HUCTOUYHUKOB (HampHUMep,

COJIHCYHBIC 6aTapeH, BETPOI eHepaTopLI), CpeaAHUC MOAaHHBIC 110 BHCpI‘OHOTI)CGJ'IeHI/IIO B
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MHUKPOCETH, JPyrde NapaMeTpbl, CUYHUTAIONIMECS BaXHBIMH IS HAYaIbHON KOH(HTrypamuu
MHUKPOCETH.

3. ITocTpouTh MOJEIL MPEIUKTUBHOTO aHAIM3a Ha OCHOBE paboThl OmOImorex python
Scikit-learn niu TensorFlow.

4. Peanm3oBaTh aJrOPUTM ONITUMHU3AINH YIIPABJICHUS MUKPOCETBIO.

5. Ilpoananu3upoBaTh pe3yabTaThl ONTUMHU3AINU U ONPEACITUTE, HACKOIBKO 3P PEKTUBHO
UCKYCCTBEHHBIN MHTEIJICKT YIIPABJISII SHEPTUCH MUKPOCETH.

6. OueHUTh, HACKOJILKO YacTO OaTape KCIOJIb30BAINCH Il HAKOIUICHHS WM BbIIA4d
SHEPIHH, U OTPEICIUTh, HACKOJIBKO Y3PPEKTHBHO YIOBICTBOPSUIMCH OTPEOUTEIBCKUE 3aIPOCHI.

7. CoCcTaBHTh OTYET.
Demand Prediction using Random Forest (Full Time Range)

457
407
357
301

— Actual Demand g
= =~ Predicted Demand §25.

207

157

Pucynok 10. Busyanu3zanus peaabHbIX U IPOTHO3UPYEMBIX 3HAYCHUM
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Feature Importances
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Pucynok 11. rpaduk creneHu BaXKHOCTH XapaKETPUCTUK MOJICIH.
Microgrid Energy Management (Full Time Range)
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Pucynok 12. Busyanu3zaius reHepupyeMoil 1 noTpeGIeHHON SHEPTUU U IUKJIOB IIepeayn
SHEpruu Oarapeu.
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Crpykrypa u dopma oTdera o JadbopaTopHoil pabore
Haspanwne yaeOHOTO 3aBeICHUS

KA®EJIPA Ne 32
OTYET
3ALLMIIEH C OLIEHKOM
[IPEITIOJABATEJIb
JOJDKHOCTB, y‘l. CTCIICHD,
noanuch, Aata HWHHUIINAJIBI, (1)aMI/IJ'II/I}I

3BaHHC

OTYET I10 JJABOPATOPHOI PABOTE

110 KypCy: PaCHpe,Z[CHCHHBIC HWHTCJUICKTYAJIbHBIC SHCPrOCUCTCMEL
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PABOTY BbIITIOJIHAJI
CTYIAEHT I'P. Ne

MOJIKCH, 1aTa WHULIAAIIBI, paMuius

Cankr-IlerepOypr 20

Conep:xanue oTyeTa

esab padoThI:

3agauu:

Teoperuyeckue cBeieHUs

B oruere mo maGoparopHOill paboTe 00s3aTeTbHO JODKHBI OBITH YKa3aHbl TEOPETHUYECKHE
CBEJICHMsI, HEOOXOANMBIE JJIsi BBIMOMHEHUSI JabopaTopHOil paboThl, B TOM 4YHCIE JaHHBIE 00
yCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

Pacyerno-rpajpuyeckas 4acrb
B Hauase yka3pIBaloTCsl HCXOAHbIE TaHHBIE, pacyeThl, TpaduuecKre MOCTPOCHHUS.
BriBoabI

Otuer no naGopaTopHO paboTe 00sA3aTEeIbHO JOKEH COAEp’KaTh BBIBOJABI IO JIAOOpPaTOPHOM
paboTe, B KOTOPOW JOJKHBI OTpaXKaTbcs (PaKThl JOCTHIKEHHS LIENH.

CnHcok MCIoJIb3yeMoii JTuTepaTyphl

Crucok ucmonbp3yeMoilt nutepatypsl odopmisiercs B cootBerctBuu ¢ ['OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubnmuorpaduueckoe ommcanue. O6mue TpeOOBaHUS W MpaBHUIIA

24



COCTaBJICHUA.

Tpebosanus Kk 0OPMIIEHUIO OTYETA 0 JIA00paTOPHOU padboTe

1. O6uue TpeboBaHUS

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT 0 Hay4IHO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa W mpaBuia opopmiIeHHS OTUeT MO JlabopaTopHOoW pabore odopmisercs
JF0OBIM MEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe JiucTa 6enoit Oymaru gopmara A4.

1.2.B oruere mo maboparopHoii pabore momyckaercs wuHTepBana 1.0 u 1.5, kernp  He
MeHee 12, BelpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHou cTpoku 1.0.

1.3. lIgeT mpudra 100KEH OBITH YSPHBIM.
2. Hymepanusi cTpaHull 0TYeTa

2.1. Ctpanunpl oT4eTa CjenyeT HyMepoBaTh apaOckumu mudpaMu, cOON0Aasl CKBO3HYIO
HyMEpaIuIo 10 BCEMY TEKCTy oTdeTa. HoMep cTpaHMIIBI MPOCTABIISETCS B HU3Y Ka)IOTO JINCTA
0 LIEHTPY.

2.2. TuTynBHBIHN JIMCT BKIIOYAETCS B OOIIYI0 HyMEpaluio CTpaHul otyeta. Homep crpaHuIel Ha
TUTYJIBHOM JIMCTE HE IIPOCTABIIACTCA.

3. HyMepamm pa3aeioB U nmoJpasjaejioB oTuera

3.1. Pa3nensl JODKHBI UMETh HOPSIKOBBEIE HOMEpa B IpeesiaX BCEro OT4eTa, 0003HAaYeHHbIE
apabckumu U pamu.

3.2. Paznensl MoryT ObITh pa3OuTHI Ha Mofpasaensl. Hymepalius moapasienoB cOCTaBIseTCs U3
HOMEpa paszena W mojapaszfena, 0003HAYEHHOTO uepe3 TOuKy, Hampumep, «1.1.». B koHie
Ha3BaHUs Pa3/eioB U MOAPA3AEIIOB TOUKA HE CTABUTCH.

4. LanocTpanuu

4.1. nnrocTpallii  TOAMHUCHIBAIOTCS CHU3Y apaOCKuMu IdpamMu dYepe3 mpoden mocie
cioBa «PUCYHOK» 1 UMEIOT JMOO CKBO3HYIO HyMeEpallHio, TH00 HyMEpaluio B COOTBETCTBUU C
paszzenaMu oT4yeTa.

4.2. Bce wumocTpanuu (pUCYHKH) JOJDKHBI MMETh Ha3BaHHE, KOTOPOE YKAa3bIBAETCS IOCIIE
HOMEpa WUIIOCTpAllMK 4epe3 Tupe, Hampumep, «PucyHok 1 — CrpykTypHas cxema
o1HOKOHTYpHOI CAP».

4.3. ITonnucu Bcex WILTIOCTPALMK BEIPaBHUBAIOTCS MO LEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduku pomxkHbl ObITH yeTKUMH. [Ipu opopmieHnn rpaukoB HEOOXOIUMO YKa3bIBATh
0003HaueHMsI KOOPAMHATHBIX OCEeW M CaMUX TPapHKOB.

52. Ecnm rpaduku OTpaxarT CpaBHEHHE JIBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HX
BBITMIOJTHEHHE B OJIHOM cHCTEME KOOpAHMHAT.

6. Ta0auubI
6.1. B oryere mo maboparopHOil paboTe PEKOMEHAYETCS CKBO3HAs  HyMeparus
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tabmui. JlomyckaeTcss Hymepauus Tabaul] B mpejaenax pasziena ordera. B atom ciyuae HoMep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPSIKOBOr0 HOMepa TalOIHIIbl, pa3ielIeHHbIX TOUKOH.

6.2. TaGmuibl HyMepyroTcst apabCKuMu U pamu.

6.3. Hymepanust tabmaui; mpou3BOAMTCS cO ciaoBoM «Tabmmmay 6e3 3Haka «Noy, Hampumep,
«Tabmuua 1».

6.5.4. Kaxxnas tabnuma 10DKHA UMETh Ha3BaHME, KOTOPOE CIEeNyeT MOMEeUaTh Haj TaOuuieH
cieBa 0e3 a03aIHOro OTCTYIA B O/IHY CTPOKY C €€ HOMEPOM 4epes3 THpe.

11.2. Meroauyeckue yKa3zaHus JUIsi OOYYarOlmIUXCS 110 TMPOXOXKACHUIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBITIOJIHEHUS KYPCOBOU paOOTHI.

KypcoBoii npoekT/ paboTa mpOBOAMTCS C IEJIbI0 POPMUPOBAHUSA Y 00yUJAIOIIUXCS OIBITA
KOMIUIEKCHOTO PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHOMN JIEeITeILHOCTH.

KypcoBoii nmpoext/ paboTta mo3BossieT 00yyaroemMycs:

CTpyKTypa NOsICHUTEIbHOM 3aHCKU KYPCOBOT'O MPOEKTa/ pabOThI
VY4eOHBIM IJITAHOM HE MPEyCMOTPEHO.

TD€6OBaHI/IH K Od)O‘[)MJIeHI/IIO MMOSICHUTEILHOM 3aIIMCKH KYPCOBOI'O HDOCKTa/ Da6OTI)I
V4eOHBIM IJIAHOM HE npeayCcCMOTpPCHO.

11.3. MeToauueckue yKazaHus JUIsi OOYHarOIIUXCS MO MPOXOKACHUIO CAMOCTOATEIHHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocss popMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHWW W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00SCIICUMBACT BBICOKHMN
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILIHHE;

— METOAMYECKHE YKa3aHHs IO BBHIMOJHEHHUIO KOHTPOIBHBIX paboT (1 00ydaromuxcs
10 3204HOM (hopMe 0OyueHHs).

11.4. MeTtoauueckue yKazaHus [UIsi OOYYArOIIUXCS TIO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpeAyCMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIIECTBIIIEMOTO B TCUCHHE CEMECTpa C IICNIbI0 OICHUBAHHS XO0Jia OCBOCHUS
IUCIHTIINHEL

[IpoBeneHne TEKyIIEr0 KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBISICTCS C ITOMOIIBI0 TECTOB,
npuBeleHHbIX B Tabmiwuie 18. OueHnBaHne TEKYIEro KOHTPOJIS yYCIIEBAEMOCTH OI[CHHBAETCS 10
CHCTEMeE 3a4eT/ He 3a4eT.
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11.5. Metoauyeckue ykazaHus Jjisi OOYYaroNIUXCs MO MPOXO0KICHHUIO MPOMEXYTOUHOM
arrecraquu.

[Ipomexxyrounass  arrecranss  OOydyarOIIMXCsl  MpPEAyCMAaTpUBacT  OLICHUBAHHE
IIPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3Y/IbTATOB 00y4deHMs MO aucuuiuinHe. OHa BKIIIOYAET B
cedst:

— 1muddepeHIMPOBaHHbIM 3a4eT — 3T0 (opMa OLEHKW 3HaHWH, IOJyYECHHBIX
00y4aromuMCs TIPU U3YYCHUU TUCIMILIMHBI, TIPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4IHO-HCCIIEIOBATEIHCKUX PAOOT M MPOXOXKICHHUH MPAKTUK C aTTECTAIMOHHON OIIEHKON
COTIIMIHOY, «XOPOILIOY, KYTOBIECTBOPHTEIBHOY, «HEYIOBICTBOPUTEIHHOY.

[TpomexyTouHas arrectamus mpoBoautcs B hopme muddepeHmanibHoro 3adera. 3ader
IPOBOJIUTCS B yCTHOW (opme 1o OuyietaM B BUAE MOATOTOBKM W H3JIOKEHHUS Pa3BEPHYTOTrO

orBeTa. Bpems Ha noarorosky orsera - 30 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy JUCIUTUIMHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit

28




