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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 MIEKTPOTEXHUKa» HAIPaBIEHHOCTU
«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 aHAIM3 M KOHTPOJIb MapaMEeTPOB M YCIOBUM pPabOTHI
OT/ICNIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMBD

ConepxaHue JUCLUUILIMHBI OXBAaThIBAET IIMPOKHI CIIEKTP BOIPOCOB, CBSI3AHHBIX C
MHTETpalyei, ynpaBJe€HUEM M ONTUMHU3ALUEH pPACIPENEICHHBIX IHEPreTHUECKUX PECYpPCOB
(POP) B paMkax COBpEMEHHBIX 3JIEKTPOIHEPTETHUECKUX CUCTEM.

[IperoaBanyie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAylomme (HOpMBI OpraHU3alUN
y4eOHOro Ipoiiecca: 1adopaTopHbie paboThl, CAMOCTOSITENbHAS pPa00Ta 00y4arOIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIbI KOHTPOJS: TEKYILIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

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

SA3bIK 00yUeHHUS 10 AUCIUIUIMHE «PYCCKUNY.



1. IlepeudeHb MIaHUPyEMbIX PE3yIbTATOB OOYUEHUS MO AUCIUILINHE

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 YIpPABIEHUS 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 PE3YJILTATOB OOYUEHHUS M0 AUCHUILIMHE, 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 HHINKATOPOB MX JOCTHIKCHHS

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 JIEKTPOIHEPTETUYECKON

[Tpodeccruonanbhble | ycinoBuil paboThl CUCTEMBI

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

2. Mecro nucuumianssl B ctpyktype OI1

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

— «QHepreTuyecKkas MEKTPOTEXHUKAY,

— «MaremaTHnueckre OCHOBBI TEOPUH JHEPIETUYECKUX CUCTEMY,

— «OHepreTuyeckas MEKTPOTEXHUKAY,

— «MopenupoBaHuEe U ONITUMHU3ALUSA B DJIEKTPOIHEPTETUKEY.

3HaHMsI, MOJIyY€HHbIE MpPH H3YYEHHM MaTepuaja JaHHOM IUCHMIUIMHBL, MUMEIT Kak
CaMOCTOSITEJIBHOE 3HAYE€HHE, TAK M BCIIOMOTaTEIbHOE MCIIONb30BAaHUE IPU IPOXOXKACHUU
MIPOU3BOJICTBEHHON MPEATUIIOMHON MPAKTUKU U MOATOTOBKE BBIMYCKHON KBaTU(UKALMOHHON
paboThl, M U3YYCHUHU APYTHX AUCHUIIINH:

— «Cucrema 1udpoBol AUCHETYEPUBALIUNY,

— «Kubepduznueckue cucTeMbl H TEXHOJIOTHN,

— «HagexXHOCTh  DJIEKTPOMEXAHWYECKUX M JIJIEKTPOIHEPIeTHUECKUX CUCTEM H
KOMILIEKCOB.

3. O0beM U TpyJO0EMKOCTb 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 paboThI Bcero ceMecTpam
Ne8
1 2 3
Obwasn mpy0oemMKocHb OUCHUNTIUHBL, 2/ 72 2/ 72
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3E/ (1ac)

U3 Hux uacoe npakmuueckoii n002Z0MO6KU 17 17

AyoumopHnusie 3anamus, BCEro vac. 17 17

B TOM YMCJIC:

nexuuu (JI), (gac)

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

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBo# npoekT (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac)

CamocmosamenvHnas paboma, Bcero (dac) 55 55
Buo npomescymounoit ammecmayuu:. 3ayer, Tudd

mubd. 3ager, sk3amen (3auer, dudd. 3au, ' 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, TEMBbI AUCLHUITINHBI (qac) (C3) (qac) (qac) (qac)

Cemectp 8
Paznen 1. BBemenume B pacnpeseneHHbIE
HHTCJJICKTYaJIbHBIC SJICKTPOIHCPICTUYCCKUC
CHCTEMBI
Tema 1.1. 0630p COBPEMEHHBIX

IIEKTPOIHEPTETUYECKUX CUCTEM
Tema 1.2. PacnpeneneHHblE WHTEIUICKTYaJbHBIE
CETH U NIEPEI0BOE YIPABICHUE CETAMU 3 14
1.2.1. OcHOBBI pacrpeieieHHON
reHepaluu 1 MUKpOCETEN
1.2.2. OCHOBHBIE aCNEKTHl MUKPOCETH
Tema 1.3. 3HaueHue UHTEJUIEKTa B
AIIEKTPOIHEPIETUYECKUX CUCTEMAX
Tema 1.4. OcHOBHBIE IPOOIEMBI U BO3MOXHOCTH
pacnpeiesIeHHbIX MHTEJUIEKTYaJIbHbIX CHCTEM




Pasnen 2. HckyccTBEHHBIH  MHTEUIEKT B
SHeprocucreMax
Tema 2.1. OCHOBBI MCKYCCTBEHHOT'O HHTEIIJIEKTA
(M) u mammuanOTO 00yuenus (MO)
Tema 2.2. Meronst WU, npumensemsie B
3JIEKTPOIHEPreTUUECKUX CUCTEMAX

2.2.1. HeilpoHHbIE CETH

2.2.2. JlepeBbsi pEIICHUA W Ciy4dailHbIC
aeca

2.2.3. BekTopHbI€ MallIUHbBI C MOJIEPKKON

2.2.4. OOyueHue ¢  HIpPUMEHEHUEM
HOJKPEIICHUS
Tema 2.3. Ilpumenenne MM st oOHapyxeHUs
HEHCIIPaBHOCTEH, MPOrHO3UPOBAHUS HArpy3KH U
yIOpaBJIEHUS aKTUBAMU
Tema 2.4. TemaTuueckue HUcciaeIOBAHUA:
peanusanus U B aHeprocucremax B peajbHbIX
YCIIOBUSX

Paznen 3: VYnopaBneHue U MOHMTOPHUHT
pacrpeesIeHHbIX CUCTEM
Tema 3.1. KoMIOHEHTHI pacrpeieeHHbIX CUCTEM
U UX MapaMeTpbl
Tema 3.2. Cencopubie TexHosoruu u [oT B
SHeprocucreMax
Tema 3.3. Crpareruun yIpaBIeHUS
pacrpeIeneHHON reHepanuen

3.3.1. [Ipsimoe ynpaBneHue

3.3.2. IlpenukTUBHOE yIIpaBlIeHNE

3.3.3. JenenTpann3oBaHHbIE "
LIEHTPaJIM30BaHHbIE CXEMBbI YIIPaBIECHUS
Tema 3.4. Posib KOMMYHHKAIIMOHHBIX
UHPPACTPYKTYP B HHTEIUIEKTYaJIbHOM YIIPaBJICHUH

Paznen 4: Pacmmpennble TemMbl B 00JacTu
pacnpeeneHHbIX MHTEJUIEKTYaJIbHBIX
YHEPTOCUCTEM

Tema 4.1. HakomuTenu >HEpruM U WX POIb B
pacipeneneHHbIX CHCTeMax

Tema 4.2. HHTerpauuss  BO300OHOBISEMBIX
HMCTOYHHKOB PHEPTUHU U TIPOOIEMBI

Tema 4.3. YCTOHYHMBOCTH CETH M aCICKTHI
0€30MacHOCTH B UHTEJUICKTYaJIbHBIX CHCTEMaX
Tewma 4.4. byayiue TeHASHIUU: HA yTH K
MOJTHOCTHIO IIU(POBBIM U MHTEIUICKTYJTHHBIM
AIEKTPOCETSIIM

Htoro B cemectpe: 17 55

Hroro 0 0 17 0 55

[IpakThueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
Oo0ydJaloImUMHUCs  OMNpeNeNeHHBIX  TPYIOBBIX  (PYHKIMIA,  CBSI3aHHBIX C  Oy;ymiei
npo¢eCcCHOHATBHOMN 1S TETbHOCTBIO.




4.2. CopnepkaHue pa3/esioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3fesioB U TEM JICKIIMOHHOTO IHKJIA

Howmep paznena

HaszBanue u conep:kanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Y4eOHBbIM IJIAHOM He NPe1yCMOTPEHO

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 aux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKUX | TpyIoOeMKOCTh, |IIPAKTHYECKOM |pasnena
/11 3aHSATUN 3aHATHN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIUHBI
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bcero ‘ | |
4.4. JlabopatopHble 3aHATUS
Tembl 1aG0OpaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh PUBEICHBI B Tabmuile 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpyHOeMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 8
1 MonenupoBanue u aHaiau3 6a30BoH 3 1
pacnpeesIeHHON YHEPrOCUCTEMBI
2 [Iporuo3upoBaHue crpoca Ha Harpy3Ky ¢ 4 2
MTOMOIIBI0 MAIIMHHOTO 00y4YeHus,
MIPUBEACHHOTO K MOJENH JIMHENHON
perpeccuu.
3 [Tporno3upoBaHue Harpy3Kku B 4 2
SHEProcucTeMax ¢ UCHOJIb30BaHUEM
UCKYCCTBEHHBIX HEPOHHBIX ceTeil
4 OntuMu3zaius pacrpeeIeHHOTO 3 3
pacnpeeneHus: JHEPropecypcos ¢
HCIOJIb30BaHNEM HCKYCCTBEHHOTO
WHTEJJICKTa
5 MopenvpoBaHue U ONITUMH3AITUS 3 4
pacnpeesIeHHOM SJHEPreTUYECKONW CUCTEMBI C
MIPUMEHEHUEM METOJI0OB HCKYCCTBEHHOTO
WHTEIJICKTa
Bcero 17

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBOW PabOThI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO




4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Buasl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0IULE 7.

Tabauna 7 — Bunabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 8,
Bua camocrositensHOM paboThI

qac qac
1 2 3
M3yuenne TeopeTUYECKOro MaTepuana o5 o5

nucuurinHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

Brmonnaenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOIIO
ycneBaemoctu (TKY)

Jomamnnee 3aganue ([13) 10 10

KonTponbubie pabotel 3a04HuKOB (KP3)

IToaroroBka K MpoOMeEXyTOYHOU

arrectanuu (I1A) 15 15

Bcero: 55 55

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHuUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl A CaMOCTOSTENbHON paboThl OOYYaroIIMXCs yKa3aHbI B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U DJICKTPOHHBIX YUEOHBIX H3TaHUH

Inudp/ KomuuecTso 5K3eMILTSIpOB B
URL a P ec bubnuorpaduueckas ccplika OUOJHOTEKE
P (Xpome SIIeKTPOHHBIX SK3EMILISPOB)

OCHOBBI TPOTPAMMHUPOBAHUS

Ha si3bike Python : [ DaexktponHsIii pecype] :
yueOHO-MeToinyeckoe rmocodue / A. 1.
Cagenbes [u ap.] ; C.-Iletep6. roc. yH-T 18
a’POKOCM. MTPUOOPOCTPOEHUS. - DIEKTPOH.
TeKkcToBBIE faH. - Cankt-IleTepOypr : U3a-Bo
['VAIL 2019. - 38 c.

OCHOBBI HCKYCCTBEHHOT'O MHTEJUIEKTA B
npodeccuoHaNbHOM e TENIbHOCTH : y4eOHO-
Metoauueckoe nocobue / A. C. CTenaiikuHa,
E. A. ®ponosa, H. B. I'ymuna ; C.-ITetepo. 18
roc. YH-T @3pOKOCM. TPUOOPOCTPOCHHUS. -
Cankr-IlerepOypr : U3a-so ['YAIL 2022. -
109 c.

Bozo6HoBnsiembie 1

HCTpAaAUIIMOHHBIC HCTOUYHHUKU SHCPTHUU : [
DIIEeKTPOHHBIN pecypc] : yaeObHoe mocodue / 18
. A. Bonkos [u ap.] ; C.-Iletep6. roc. yH-T
A’POKOCM. TPHOOPOCTPOCHHS. - DICKTPOH.
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TeKkcToBBIC faH. - Cankt-IleTepOypr : U3n-Bo
['VAII, 2020. - 121 c.

Pacnpenenennpie UHTEIIEKTYyaIbHBIC
YHEPrOCUCTEMBI: YIeOHO-METOINYECKOE
noco6wue / B.I1. Ky3pmenko, C.B. ConéHnerii,
50
A.B. Pricun; C.-IleTep0. roc. yH-T a3pOKOCM.
npudopoctpoenus. - Cankr-IlerepOypr: Uzn-

Bo ['VAII, 2024. - 76 c.

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BATENIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAMOHHON ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(pOpPMaLOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VIHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJEKOMMYHUKAMOHHOU cetu «MHTepHEeT»
URL anpec HaumenoBanue

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

https://www.eprussia.ru/lib/ | bubanoreka 3neKTPOHHOTO KypHaa « JHEpreTHKa U
MPOMBIIUIEHHOCTh Poccumy

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIONB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOT0 MMPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHHs

No /1t HaunmenoBanue

1 Python IDE

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOrO MPOIlecca MO JUCIUILTHHE

[lepeuenbr WCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

1 He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBanue cocTaBHOU 4acCTH Homep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)
1 | MynasTuMenuiiHas JEKIIMOHHAS Ay IUTOPHUS 31-04
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2 | KonmMbroteps! ¢ ycraHoBieHHbIM Ha HUX 11O Python (Bepcus e 31-04
ke 3.x)c oubnmuorekamu (numpy, matplotlib, pandas, and

scipy)
Jupyter Notebook or nan ar06as Python IDE

10. Omnenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOYHOH aTTECTalluu
00yyJaronuxcs no IUCIUILIMHE TpUBeeH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHMSI POMEKYTOYHON aTTeCTalluU

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHpoBaHHbIN 3a4ET Crincox BOIpOCOB;
TecTsl.

10.2. B kauyecTBe KpUTEpPHEB OICHKH YPOBHS CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYYalOMMHCS MPUMEHSETCS S-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHune cemecTpa MOXKET MCIOIB30BaThCS
100-6annpHast ~ mKaja ~ MOMIYJIbHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHia
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurtepuu olieHKH YPOBHSI COPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYUHBIE MOJIOKEHUS C MPAKTUYECKOM
JIeATEIbHOCTBIO HAIIPABIICHNUS;

— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM HJICH;

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— CBOOOJTHO BJIQJICET CUCTEMOH CIICIIMATM3HUPOBAHHBIX MOHITHA.

«OTIIMYHO»
GavTCHO»

— oOyuJaroIuiics TBEPI0 YCBOWI MPOTpaMMHBINA MaTepual, TPaMOTHO U
M0 CyIIECTBY H3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIIeIIUATU3UPOBAHHEIX IIOHSATHH.

«XOpOoLIO»
GauTCHO»

— o0yyJaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— MCIIBITHIBAET 3aTPYJHEHHUS B TMPAKTHUECKOM NPUMEHEHUH 3HAHUH
HaIpaBJICHUS;

— cJ1abo0 apryMeHTHPYET HayuHbIE MOJI0KEHHUS,

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;

— YaCTUYHO BJIA/IEET CUCTEMOM CIELIMAIN3UPOBAHHBIX TOHITHH.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— oOyyJaronuiicss HE YCBOWJ 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— J0IIyCKacT CYHICCTBCHHBIC OIJ_II/I6KI/I n HETOYHOCTHU npu
paccMOTpeHHH pobJIeM B KOHKPETHOM HarpaBlICHUH;

— UCTIBITHIBAET TPYJAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMIA;

«HEYOBJIETBOPUTEIIHLHO
«HE 3a4TEHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— HE MOXET apryMEHTHPOBATh HAYYHbIC MIOJIOKCHUS;
— He (hOPMYIHPYET BBIBOAOB M 000OIICHUH.

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

Ta6muma 15 — Boripocs! (3agaun) 115 2K3aMeHa

Ne /i [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa Ko
WHINKATOpa
Y4eOHBIM IJIaHOM HE IPEIYyCMOTPEHO
Bomnpocsr (3amaun) nins qudd. 3aduera npeacraBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis audd. 3agera
Ne i/m [Tepeuens BompocoB (3anay) ans audd. 3auera Koz
WHIUKATOpa

1. KakoBa ocHOBHas II€JIb UCITOJIb30BAHUS IK-5.11.1
HCKYCCTBEHHOT'O MHTEJIJIEKTA B YHEProcucTemMax?

2. HazoBuTe /1Ba anroputMa UCKyCCTBEHHOTO UHTEIICKTA,
0OBIYHO HCITOJIB3YEMBIX IS TPOTHO3UPOBAHUS CIIPOCa
B DHEProcHUCTEMax.

3. Kak mamuHHOE 00y4eHHe ClIOCOOCTBYET
MIPOTHO3UPOBAHUIO TEXHUYECKOTO 00CITYKUBAHUS
AIEKTPUUECKUX CUCTEM?

4. OrmpenenuTe HEUPOHHBIE CETH M UX 3HAUYCHUE B
MIPOTHO3UPOBAHUH OTKA30B DHEPTOCHCTEM.

5. Kakoii MeToJ1 UCKyCCTBEHHOT'O HHTEIIJIEKTA OJXOAUT
JUTSL PacTiO3HABAHUS 3aKOHOMEPHOCTEH B TAHHBIX O
MOTPEeOJIEHUH dIIEKTPOIHEPTUHU?

6. Kaxk o0yuyeHne ¢ mojKperieHueM MmoMoraeT
ONITUMU3HPOBATH PabOTY INEKTpOCeTei?

7. KakoBa poJib UICKyCCTBEHHOTO UHTEIIJICKTA B
MOBBIIIEHUH SHEPr0dPHEKTUBHOCTH 31aHUN?

8. Kakoii aTan npeaBapuTeTbHON 00paOOTKH JTAHHBIX
HMMeeT pelrarolinee 3HaYeHue sl 00yYeHHS] TOYHBIX
MoJIeJIell ICKYCCTBEHHOTO MHTEIJICKTA MTPH aHATTN3e
sHeprocucreM?

9. OO®BsIcCHHTE, KaK UCKYCCTBEHHBIA HHTEIICKT MOXKET
MMOMOYb B OOHAPYKEHUH aHOMAJIUI B DHEPTOCUCTEMAX.

10. Kakx MOKHO HCITOJIh30BaTh HCKYCCTBEHHBIA HHTEIICKT
JUTSL IPOTHO3UPOBAHUS M CMATYCHHUSI TTOCIICICTBUIN
nepe0oeB B MOAauYe IICKTPOIHEPTHH?

11. OnummTe OCHOBHBIE KOMIIOHEHTHI IIK-5.J1.6
AJIEKTPOIHEPTETUIECKON CUCTEMBI.

12. Kak nucbananc ¢a3 B TpexdaszHoii cucteme BIMsIET Ha
Ka4eCTBO AJIEKTPOIHEPTrUuun?

13. KakoBbI KIIIOUYEBBIE MTApaMETPhI UIsI KOHTPOJIS
pabotocrnocoOHOCTH TpaHchopmaropa?

14. Kak ynpaBisieTcsi peakTHBHAsI MOIIIHOCTb B
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sHeprocucreMe?

15. KakoBo 3HaueHue ko3 PuiipeHTa MOIHOCTH B
AJIEKTPUUYECKON CHCTEME U KaK €r0 MOXKHO YIy4IIUTh?

16. O06BscCHUTE TPUHITUI Pa0OTHl aBBTOMATHYECKOTO
BBIKJTIOUATEIIS.

17. Kak ynpaBisitoTCs YaCTOTHBIE OTKJIOHEHHSI B paMKax
0O0JIBIIION B3aUMOCBSI3aHHOM ceTh?

18. KakoBa poJsib KOHJEHCATOPHOM OaTtapeu B
sHeprocucremax?

19. OnuiinTe OCHOBHBIE ATAIbI, CBSI3aHHBIE C TIPOBEACHUEM
aHaJM3a MOTOKa Harpy3KH.

20. Onpenenute 3HEprodPHEeKTUBHOCTh B KOHTEKCTE
AJIEKTPOIHEPreTHIeCKuX cucteM. Kak pacnpeneneHHbie
WMCTOYHUKHU TeHEpaIH BIUAIOT Ha
9HEProdPPeKTUBHOCTh IHEPTOCHCTEMBI?

21. Kakyto poiib UrpaeT ynpaBlieHUuEe CIIPOCOM B
MOBBIIIEHUH SHEPTO3(PHEKTHBHOCTH HIEKTPOCETEH?

22. Kak uHTerpaIys BO300HOBIISIEMBIX HCTOYHUKOB
SHEPTUH, TAKKX KaK COJIHEYHAsl U BETPOBasi, BIUSET HA
3¢ (HEKTHBHOCTH YIHEPTOCUCTEMBI?

23. O0bsicHUTe 3HaYeHHE BHICOKOI(D(PEKTUBHBIX
TpaHc(hOPMATOPOB B PACTIPEICITUTEIBHBIX CETAX.

24. OnumuTte BIUSHUE MOTEPh HA JTMHUSX
aJIeKTporepeaay Ha ooyo 3 PpeKTHBHOCTD
HEPrOCUCTEMBI.

25. Kak cuioBbI€ 2JIEKTPOHHBIE YCTPOHCTBA MOTYT TIOMOYB
B MOBBIIIEHUH 3(PPEKTUBHOCTU CUCTEM
AIEKTPOCHAOKEHUS?

26. Kakue npoOiembl B 001acTu 3HEPTrod(HPeKTHBHOCTH
BO3HUKAIOT B CBSI3H C YBEJIMUYECHHUEM ITPOHUKHOBEHUS
ANEKTPOMOOUIIEiH?

27. O0BSICHUTE KOHIIETIIINIO «yMHBIX CETeI» H UX
MOTEHIIMAJ B MOBHIIICHUU YHEProdh(PeKTHBHOCTH.

[lepeuenr TeM [N KypcOBOTO MPOEKTHUPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM JUisi KYPCOBOTO MTPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM paOOThI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Ne n/m .
KYpPCOBOM paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1s1  mpoBeneHMsT NIPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

. Kon
Ne i/ [IpuMepHBIii IepedeHb BOIPOCOB ISl TECTOB
WHJIMKaTOpa
1. Kakue 13 cleayroonmx 3a1a4 Hau0osee XapaKTePHbI It IIK-5./1.1

pacnpeacICHHBIX MHTEIICKTYAIBHBIX DHEPrOCHCTEM?

a) MOHUTOPHHT COCTOSTHHS 000pYy10BaHHS
b) Ynpasnenue snepronoTpedacHueM
¢) YnpaByieHHe YMHBIM JOMOM
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d) AHanu3 OOJIBIIMX JaHHBIX

2. Kakwe u3 crieyronumx 3aj1a4 HauboJiee XapakTepPHbI JUIsI
o0ecrneueHrs 0TKa30yCTOMYNBOCTH B PACIPE/ICIICHHBIX
MHTCIUICKTYAIILHBIX SHEProcucTeMax?

a) MOHUTOPHUHT COCTOSTHUS 000PYyI0BaHUS

b) Ynpasiexue yMHBIM JOMOM

¢) MOHUTOPHUHT YHEProNOTPeOICHUS

d) Ananu3 60IBIIMX JaHHBIX

3. ComnocTaBbTe METO/IbI XPAHEHUSI YHEPTUHU K MPEUI0KEHHBIM
KaTErOpUsIM.

1) Kparkocpounbie

2) JonrocpovHbie

a) barapeun

b) 'uapoakKyMyIupyOIIe CTaHIIUU

¢) CxaTslIif BO3AyX

d) TeroBbie HAKOTTUTEIIH

¢) BoopoiHbIE TOTUTMBHBIE 3JIEMEHTHI

f) DnekTpoXuMHUYECKre KOHICHCATOPHI

g) MexaHn4yecKre HaKOIUTEN

h) XumMunueckue HaKOUTENH

4. CocTaBbTe MPaBUILHYIO MOCIEI0BATEILHOCTh STAIOB YIPABICHUS
JHEProMOTPEOICHHEM:

a) OntuMuzanus noTpedieHus

b) Coop maHHBIX

c) Buenpenue pemennit

d) AHanu3 naHHBIX

5. Kakue npenmyniecTBa U BEI30BBI CBSI3aHbI C HHTETPalliell YMHBIX
CUYETUHUKOB B DHEPTOCUCTEMY?

1. Kakue Mepbl 0€30I1aCHOCTH HEOOXOAMMO VUHUTHIBATE IPH
pa3paboTKe pacupeeeHHbIX HHTEUIEKTYaIbHbIX YHEProcUcTEM?

a) AyTeHTHU(QUKaIUs N0JIb30BaTeNIen

b) 3ammra ot Kubeparax

¢) Hludposanue qaHHBIX

d) Bce BolmenepeuyrcieHHOE

2. Kakue u3 ciieylonyx TeXHOJIOTUN UCTIONIB3YIOTCS JUIs
o0ecrnieuyeHrs MaclITaOUPyEMOCTH B paclipeieIeHHBIX
MHTEJUIEKTYyaJIbHBIX SHeprocucreMax?

a) O6mayHbIe BHIYUCITICHUS

b) Unrepuer Bemreit (IoT)

¢) Jatuuku

d) MammnaHoe oOyueHue

3. ComoCTaBhTE THIIBI CETEH K MPEUI0KEHHBIM KaTETOPHUSIM.

1) YmubIe ceTn

2) TpaauIMOHHbIE CETU

a) CeTH ¢ ABYXCTOPOHHEH CBA3bIO

b) Cetn ¢ ogHOHANpPaBIEHHOMN CBA3BIO

) Cetu ¢ uHTerpanueil BO300HOBIISIEMBIX HCTOYHUKOB

d) Cetn 6e3 uHTErpaIyk BO30OHOBISEMBIX HCTOYHUKOB

e) CeT ¢ aBTOMAaTUYECKUM YIIPABICHUEM

f) CeTr ¢ py4HBIM yIIpaBICHUEM

g) Cetu ¢ MOHUTOPUHIOM B PE€aJIbHOM BpEMEHU

h) Cetn 6€3 MOHHTOpPHHTA B pEalbHOM BPEMEHHU

TK-5.]1.6
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4. CocTaBbTe IPAaBHILHYIO MOCIEIOBATEIILHOCTD IIATOB CO3/IaHUS
pacnpeesieHHON SHEPrOCUCTEMBI:

a) Onenka notpedHoCTEH

b) Ycranoska o6opymoBanus

) Pa3pabotka npoekra

d) TectupoBaHue U BBOJ B IKCILTyaTALUIO

5. Kakuie pakTopsl Ciie/lyeT yUUThIBaTh PU BLIOOPE CHCTEMBI
XpaHeHus YJHeprun?

IIpumeyanue:

3aganue | Tuma ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX MHPEIJIOKECHHBIX H
000CHOBaHUEM BBIOOpA:

[TonHOE coBHasieHNe ¢ BEPHBIM OTBETOM — | Oa.

Hesepnsiii orBeT niu ero orcyrctaue — 0 0amos.

3aIlaHI/IC 2 THIa ¢ BI>I60pOM HCCKOJIbKMX BAapUAHTOB OTBCTAa M3 MPCAJIOXKCHHBIX H
pa3BepHYTHIM 00OCHOBAaHHEM BbIOOpa:

[ToHOE coBMazeHue ¢ BEpHBIM OTBETOM | Oasui.

OTcyTcTBHE MUHUMYM OJHOTO MPaBUJIBHO OTBETA WJIM MOJHOE OTCYTCTBYeT oTBeTa — O
OasioB.

3amanue 3 TUIA HA YCTAHOBJIEHUE COOTBETCTBUS:
[TosHOE COBIaZICHHE C BEPHBIM OTBETOM - 1 Oai.
HeBepHoe comocTaBieHHe OTBETOB WIM OTCYTCTBHE 0TBeTa — () 6AUIOB.

3aganue 4 THIA HA YCTAHOBJIEHUE MTOCIIEI0BATEIbHOCTH:
[TonHOE MpaBMIIbBHOE COBIMAJICHUE OYEPETHOCTH OTBETOB - 1 OanioM
Hapymenue npaBuibHOro nopsijika OTBETOB WJIM OTCYTCTBHE OoTBeTa — () Oaios.

3aganue 5 THIA C Pa3BEPHYTHIM OTBETOM:

[IpaBUIBHBII OTBET 3a 33aHUE OLIEHUBAETCA - 3 Oasia.

Ecnu nomymiena onHa ommOKa \ HETOYHOCTH \ OTBET MPaBWIIbHBINA, HO HE TOJHBIA - 1
Oam.

Ecnu nomymeno Gonee 1 ommOku \ oTBeT HempaBwibHBIA \ 0TBeT oTcyTcTByeT — 0
6asuIoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYyYaroLIUXCs 3a04HON (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLENyphl  OLIEHUBAHHS
WHAUKATOPOB, XapaKTepU3YIOIMX JSTanbl (OPMHUpPOBAHHUS KOMIETEHIMH, coaepxarcs B
JOKAJIBHBIX HOPMAaTuUBHBIX akTax [YAII, pernameHTHpyrOImMX MOPSAAOK MU IPOLEAYPY
MIPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTalli 00y4aronuxcs
I'VAIL
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11. Meroauveckue yKa3aHus A 00YUYaIOMIUXCs IO OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauyeckue ykKa3aHUs IJIs1 OOYYAIOIIMXCS IO BBITOJHEHHUIO J1AOOPATOPHBIX
pabor.

B xone BeimonHeHus m1a0opaToOpHbIX padOT oOydamImuics JOHKEH YIiayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brimonnenue m1adopaTopHBIX pabOT COCTOHUT U3 AKCIEPUMEHTATBHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 1ab0paTtopHBIX pabOT OO0yYaromMMCs SBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCLUIUIMHBI, ONIpEeNeiseMOll Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00yYaromerocs:

— npuoOpeTeHrne HaBBHIKOB HCCIEIOBAHUSA IMPOIECCOB, SIBJICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOMW JUCIUIUIMHBL

— 3aKperuvieHUe, pa3BUTHE W JCTaNM3allMs TEOPETHUECKUX 3HAHUU, MOJYYCHHBIX Ha
JICKIUSX;

— TOJTy4YeHHUE HOBOM MH(OPMAIIMH 110 U3y4aeMOW JUCIHUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PabOT

Jlabopamopnasa pavoma Nel «Moodenuposarnue u anaiui 0a3060U pacnpedesieHHou
IHEP2OCUCHIEMbLY

Lenb: U3yyeHHEe OCHOBHBIX JIEMEHTOB PacIpe/Ie]IeHHBIX CHUCTEM 3JIEKTPOCHAOKEHUS U
MOJlyYeHUE MPaKTUYECKOrOo OIbITa MOJCIHMPOBAHMUS M aHalM3a paboThl CHUCTEM C
UCIOJIb30BaHUEM s3bIka Python.

Bagaun:

1. Coznate 6a30By0 MOjE€Nb paclpeaesieHHONH 3HeprocucteMbl. OmnpeaenuTb MPOCTYIO
CUCTEMY, COCTOSIIYI0 M3 UCTOYHHMKA, Harpy3KH U paclpeAeNuTeNbHbIX JUHUNA. Mcnoab30BaTh
numpy Uil ONPENEICHHS TAKUX MapaMETPOB CUCTEMBI, KAK HANPSIKEHUE, TOK, CONPOTUBIICHUE U
MOIIIHOCTb.

2. TlpowsBecTn aHaNM3 MOTOKA HArpy3Kd. PaccumTaTrh MOTOK MOIIHOCTH Ye€pe3 CHCTEMY
OpU pa3IMyHBIX pPeXUMax Harpys3ku. lIpoaHanu3upoBarh MajieHWE HANpPSHKEHUS M TOK B
pacnpeaenuTeNbHbIX TUHUSIX, UCTIONb3YS 3aJaHHbIE ITApaMETPHI.

3. TlocTpouTh BH3yalHM3alWI0 JWHAMHUKH cHCcTeMbl. Mcmonw3yst matplotlib, mocTpouts
rpaduky, MOKA3BIBAIOIINE 3aBUCUMOCTh MEXAY Pa3IHYHBIMH MapaMeTpaMu, Hampumep, Kak
U3MCHSCTCSA TaJICHUE HANpsOHKEHUS TNPU YBEIUYCHUW HArpy3Kd. BBIIENIHTH TOTEHIUATbHBIC
TOYKH HECTAOMIILHOCTH UJIN HeI(D(PEKTUBHOCTH.

4. Tloctpouth Tpaduku mpoliecca BIUSHHS paclpeneseHHoN reHepanmu. [IpencraButh
UCTOYHUK paclpeieseHHON TreHepaluu, HampuMmep, HeOOJbIIyI0 COJIHEYHYI0 OaTapero WU
BETpsiHyI0 TypOuny. IIpoananu3upoBarh, Kak 3TO BIMSET Ha OOIIYI0 JMHAMUKY CHUCTEMBI,
0COOEHHO B YaCTH PETyJUPOBaHMS HAPSXKEHUS U MIEPETOKOB MOIIHOCTH.
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5. CocTaBHUTh OTYET C MOJPOOHBIM aHATH3OM.

PI/ICYHOK 1. Fpa(bm( 3aBUCUMOCTH ITaACHUS HANIPSAKCHUA OT COIIPOTUBJICHUA HAI'PY3KU

Pucynok 2. I'padmk 3aBHCUMOCTH TTaJIcHAST HANPSHKEHUST OT CONPOTHUBIICHHS HATPY3KH TIPH
MCII0JIb30BaHUM COJTHEUHOM reHepanun
Ta6muma No20. Pe3ynbpraTsl MOJETUPOBAHHS PACIIPEICIIEHHON YHEPTOCUCTEMBI C MHTETpalnueit
VCTOYHUKA COJIHEYHOHN 3HEPTUHU

ConpoTuBieHue MowmHocTh 6€3 MomntHoCTE ¢ Ilagenue Ilagenue
Harpy3ku (Om) COJIHEYHBIX TMaHEJIeH | COJIHEUHBIMU HaTnpsKeHUs 0e3 HaNpsHKEHUs ©
nanesivu (BT) COJIHEUHBIX MMaHeJIeH | 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

Jabopamopnas pavoma No2. Ilpozrnozupoeanue cnpoca HA HAZPYIKY C HOMOWDIO

MAWUHHO20 00VYEeHUS, NPUBCOCHHO20 K MOOCIU TUHCUHOU pezpeccuul.

Henb: U3yunts (yHIaMEHTANbHBIC TOHATUS JTMHEHHON PErPEeCcCHU U € IPUMEHEHUE IS
IIPOTHO3UPOBAHUS CIIPOCA HA JJIEKTPUYECKYH0 HArpy3Ky B 3aBHCHUMOCTH OT DPAa3JIMYHBIX
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HE3aBUCHUMBIX TIEPEMEHHBIX, TAaKMX KaKk TeMIepaTrypa W JeHb HeAeNnu, OOy4YUTb MOJelb
MAIIMHHOTO OOYYeHHUs JUIsl TPOTHO3WPOBAHMS OyIyIIEro CIpoca Ha Harpy3ky Ha OCHOBE
UCTOPUYECKHUX JaHHbBIX.

3anauu:

1. Co3garb cuHTEeTMYECKHII HAOOp MaHHBIX, MOJEIUPYIOUINN HCTOPHUYECKUN CIPOC Ha
ANEKTPUUECKYI0 HArpy3Ky C y4e€TOM TEMIIepaTypbl W JIHA HEIEIW B KAa4eCTBE KIIFOYEBBIX
(bakTOpOB BIAMSIHHUSL.

2. BemonHuth pa3BenouHblii ananu3 gaHHbIX (EDA) mist BBISBICHHS TEHACHIUNA |
B3aMMOCBS3€i B HA0ope TaHHBIX.

3. Ucnonp3oBaTh OOyYEHHYIO MOJENIb JUIsi MPOTHO3UPOBAHUS 3HAYCHHN HA TECTOBOM
Habope.

4. Peani3oBaTh MOJIENb JMHEHHOM perpeccuu Jiisi IPOrHO3UPOBAHUS CIIPOCa Ha HATrPy3KY.

5. Ouenuth 3PGEKTUBHOCTb MOJENM C IOMOIIBI0 TAaKMX IOKa3aTeeil, Kak CpenHss
abcomoTtHas ommbka (MAE) u cpennexBaapatnyHas ommoka (RMSE).

6. CocTaBUTH OTHET.

Pucynok 3. I'padux cpenneit motpeGHOCTH B Harpy3Kax 1o JHAM HEJenu

Pucynok 4. I'paduk pakTuyeckoro u mporHo3upyemMoro crpoca Ha Harpy3Ky
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Pucynok 5. I'paduk octaTouHbIX 3HAYCHUI

Jabopamopnas _paboma No3. «llpoznozuposanue Hazpy3Ku 6 IHEP2OCUCMEMAX _C
UCHOJIb308AHUEM UCKYCCHIBEHHBIX HEUPOHHBIX CEMEIl)

Lenb: nNpUMEHHUTh TEXHOJIOTMIO MHTEJUIEKTyaldbHbIX HelpoHHbIXx ceret (MHC) B
3JIEKTPOIHEPreTUUYECKUX CUCTEMAX, pa3paboTaTh MOJEIH JJIs IPOTHO3UPOBAHUS FNEKTPHUECKON
HarpysKH.

3ananue Ha 1a00paTOPHYIO PaboTy:

Pa3paborate HelipoceTeByr0 MOJIeNb Ui MPOTHO3UPOBAHUS JIEKTPUUECKON HAarpy3Kku Ha
OCHOBE UCTOPHYECKHX JAHHBIX.

OueHUTh TOYHOCTh MOJIENIN MO CPABHEHUIO C (PaKTUUECKUMHM 3HAUEHUSIMHU Harpy3Ku.

MeTtonuyeckue yka3aHusl K BBIITOJIHEHUIO PaOOTHI.

1. IloAroToBUTh JaHHbIE, HUCMOJb3Yys CHHTETHUECKHMH HAaOOp NaHHBIX, UMUTUPYIOIINN
UCTOPUYECKHE JaHHBIE O HArpy3ke, ¢ TakKMMM aTpuOyTamM, Kak Jara, 4ac, TeMIeparypa u
(bakTHueckas Harpy3Kka, HOpMaJlu30BaTh HAOOP JTaHHBIX.

2. ChopmupoBaTh HEHPOCETEBYIO MOJEIb, HCIOIB3Yysl OuOimoreku Python, Takme kak
TensorFlow wnmu Keras. Paznenuts Habop JaHHBIX Ha OOy4aroIlMH M TECTOBBIH HaOOPBHI.
CrpoekTHpoBaTh apXUTEKTypy HelpoHHON ceTtd. OOy4yuTh HEMpOCETEeBYI0 MOJENb Ha
oOyudatorieM Habope.

3. IIpowmssecTu oreHKy. Mcmonb3yst 00y9eHHYI0 MOJICh ISl IPOTHO3UPOBAHMS 3HAYCHHH
Harpy3kH B TECTOBOM Habope.

4. Paccumntarh nokasarenu 3pPeKTUBHOCTH, Kak cpeanssi abcomoTHas omuoka (MAE) u
cpenHekBanparuyHas omuoka (RMSE).

5. Ananus. [loctpouts rpaduku cpaBHeHUs (PAKTHUECKUX U MPOTHOZUPYEMBIX 3HAYCHHII.
YCTaHOBUTH BO3MOXKHBIE MPUYUHBI PACXOXKICHHH Mexay (aKTHUECKUMH M TNPOTHO3HBIMU
3HaueHUsAMU. [IpeaniokuTh BO3MOXKHBIE YITyUIlIEHUs WA JOPAOOTKU MOJIEIH.

6. CoctaBUTh OTYET.
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Pucynok 6. Hopmain3oBaHHbIe JaHHBIE HArPy3KHU, IIOJyUYEHHBIE B PE3YJIbTATe PEIICHUS MOIEIIH.

Pucynok 7. I'paduk cpaBHEeHUsT OMMOOK MOEIIH 110 MEPE MPOXOKACHHUS ITOX

Pucynok 8. I'paduk cpaBHEHUS HICTUHHBIX U TIPEICKA3aHHBIX 3HaYEHUH B KBT.

Jaobopamopnasa padooma Ned Onmumuzauus pacnpeoesienno2o pacnpeoeienus
IHEP2OPecypcos ¢ UCNOIb306aAHUEM UCKYCCIIECHH 020 UHMEICKMA

Lenb: BHEAPUTH M OOYYUTh MOJEIb MAIIMHHOTO OOYYEHHMS, IPEACKA3BIBAIOIIYIO
ONTUMAJIBHYIO OTIPABKY HECKOJIBKUX PACHpPEENIEHHBIX DHEPreTHUecKux pecypcos (POP) mus

YJIOBJICTBOPEHHS TOTPEOHOCTEH IITEKTPOCETH.
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3ananue Ha 1abopaTopHyIo padoTy.

1.

Buenpute  Monenb,  yUMTBHIBAIOILYHO  pa3iMyHble  (DAKTOpBI, Takue  Kak
IIPOrHO3UPYEMBIIl CIIPOC, COJIHEYHOE M3JIyuYeHHe, CKOpOCTb BeTpa U T.JI., UL
IIPOrHO3UPOBAHUS BBIXOIHOM MOIIIHOCTH Kaxkioro POP.

OOyunTe MOJeNb, UCTIONb3Ysl UCTOpUUECKUE AaHHbIe. OIEHUTE TPOU3BOIUTEIHHOCTD
MO/IEJIH.

CMozienupoBaTh THEBHYIO OTIIPABKY HAa OCHOBE IIPOTHO30B MOJIEIIH.

BreiOpars ¢yHkuuu, KoTopble OyAyT BBEIEHBI B Mozenb. HopmamuzoBarh WU
CTaHJapTU3UPOBATh JaHHBIC, TP HEOOXOJMMOCTH.

Peann3oBaTh perpecCHOHHYX0 MOJENb C HECKOJIbKUMM BBIXOJAMH, HCIIOJIb3YS
TensorFlow unm mo0yro APyryro IpeanouTUTENbHYI0 OUOIHOTEKY .

CocTaBUTH OTYET.

Pucynok 9. I'padpux pakTuyecknx u NporHO3UpPYEMbIX JaHHBIX JUIsS pacipeesieHus

SJICKTPOSHEPTIHUU OT pa3JIMIHbIX HCTOUYHHUKOB B pacnpeneneHHoﬁ CCTHU

Jlabopamopnas padoma N5 Modenupoganue u onmumuzauus pacnpeoenennou

IHEP2eMUYUECKOUl CUCHEMbL C NPUMEHEHUE MEMO0008 UCKYCCHIECHH020 UHMEI/ICKMA

Hens: paspabortath U wuccienoBaTh pabOTy METOAOB ONTHMHU3ALMU YIIPaBICHUS

HHEpPronoTpeOseHHeM U DSHEPreTUYECKUMH pecypcaMu B paclpeleleHHOW MHUKpPOCETH C

HCIIOJIb30BAHUCM MCTOAOB NCKYCCTBCHHOI'O MHTCJIJICKTA.
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3amanne Ha Ta0OpaTOPHYIO padoTy.

1. IToctpouts rpaduku, oTOOpakKarOMMEe IUHAMUKY IPOU3BOJCTBA, IMOTPEOICHUS
SHEPIruM, yPOBHS 3apsja aKKyMyJISITOPOB M ITOTOKA 3HEPTUH, UMIIOPTUPOBAHHOIO M3 OCHOBHOM
ANEKTPUUECKON CETH WM IKCTIOPTUPOBAHHOTO B HEE.

2. OmnpenenuTh HaYalbHBIC YCIOBHS JUII MHKPOCETH, BKIIIOYAs: EMKOCTh aKKyMYJISITOPA,
MaKCUMAJIbHBIC MOIIHOCTU IO ITPOU3BOACTBY SHCPIrUU M3 PA3JIMYHBIX UCTOYHUKOB (HaHpI/IMep,
COJTHEYHBIE Oarapeu, BETPOrCHEPATOPhl), CPEIHUE [aHHBIE 110 JHEPromoTPEOICHHIO B
MUKPOCETH, JpyTrue MapaMeTpbl, CUYHUTAIONIMECS BaXHBIMH JIJIS HAYaIbHON KOH(HTyparuu
MHUKPOCETH.

3. [TocTpouTh MOJEIL MPEAUKTHBHOTO aHAIW3a HAa OCHOBE paboThl OmOMmorexk python
Scikit-learn uiau TensorFlow.

4. Peanmu3oBarh aJITOPUTM ONITUMH3AIMH YIIPABJICHHUSI MUKPOCETHIO.

5. [IpoaHanu3upoBaTh pe3yiIbTaThl ONTUMHU3AIMH U OMPEICIUTE, HACKOIbKO 3((HEKTUBHO
VCKYCCTBEHHBIM MHTEIUIEKT YIPABIISI SHEPTHEU MUKPOCETH.

6. OIIGHI/ITI), HACKOJIBKO 4acCTO 6aTapeI/1 UCITIOJIB30BaJIMCh AJIsI HAKOIINICHUA HWJIN BblAA4YU
SHEPIHH, U OTPEICITUTh, HACKOJIBKO d3PPEKTHBHO YAOBICTBOPSIIUCH MOTPEOUTEIILCKUE 3aPOCHI.

7. CoCTaBHTb OTYET.

Pucynok 10. Busyanu3zanus peanbHbIX U IPOTHO3UPYEMBIX 3HAYEHUM
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Pucynoxk 11. rpaduk creneHu BaXKHOCTH XapaKETPUCTUK MOJICIH.

Pucynok 12. Busyanuzaius reHepupyemMoit 1 moTpeOIeHHONW SHEPTUU U IUKJIOB Nepeaayn
SHEepruu Oarapeu.
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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

Cankr-IlerepOypr 20
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Conep:kanue oTyera

Hean padoTsI:

3agaum.

Teopernyeckue cBeieHUs

B oryere mo naGoparopHOW paboTe 00s3aTelIbHO OJKHBI OBITh YKa3aHbl TEOPETHYCCKHE
CBEJICHHMSI, HCOOXOJMMEBIC JIUIsI BBITIOJHEHUS J1a00paTopHO pabOTHI, B TOM YHWCIE NaHHBIC 00
YCTaHOBKE, HAa KOTOPOM BBIMOJIHSIACH paboTa.

PacuerHo-rpadpuyeckas yactb
B Havarne yka3bIBaroTCsl HCXO/AHBIE TaHHBIE, PaCYEeThl, TpadudecKre MOCTPOCHHUS.
BriBoabI

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepkKaTh BBIBOJBI MO JIAOOpAaTOpHOU
padoTe, B KOTOPOH J0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crincok ucronb3yemoi jureparypsl opopmisercss B coorBerctBuu ¢ ['OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuce. bubnuorpaduyeckoe onucanue. OOume TpeOOBaHUS U MpaBUIIA
COCTaBJICHUSL.

TpeboBanus kK 0hOPMIIEHHIO OTYETA 0 JIA00paTOPHOU padboTe

1. O6uue TpeboBaHUs

1.1. B cootBerctBun ¢ ['OCT 7.32-2017 — CUBHUJ. OTueT o Hay4YHO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa u mpaBuia oQopMieHHUs OTUET MO JlabopaTopHOU paboTe odopmIsercs
TH00BIM TIEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe JincTa Oenoi Oymaru gopmata A4.

1.2.B oruere mo maboparopHoil pabore gomyckaercss wuHTepBan 1.0 m 1.5, kernp  He
MeHee 12, BelpaBHUBaHUE 110 LIMPUHE, OTCTYI KpacHoi cTpoku 1.0.

1.3. IIgeT mpudra 10KEH OBITH YEPHBIM.

2. Hymepanus cTpaHui oT4yeTa
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2.1. Ctpanunpl oTueTa CIleAyeT HyMepoBaTh apaOCKuMU mHdpamu, coOoaas CKBO3HYIO
HyMCpaluio 110 BCEMY TCKCTY OTUCTA. HOMep CTpaHUIBbI MPOCTABJIACTCS B HU3Y KAXKIOTO JIMCTA
0 LIEHTPY.

2.2. TuTynbHBIN JTUCT BKIIOYAETCS B OOIIYI0 HyMEpalrio cTpaHul otyeta. Homep crpaHuiiel Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIIAETCA.

3. Hymepanusi pa3aesioB 1 moapa3aejioB oT4eTa

3.1. Pa3nensl NOMDKHBI MMETh MOPSIKOBBEIE HOMEpa B Ipeesiax BCEro OTYeTa, 0003HAYEeHHbIC
apabckumu U pamu.

3.2. Paznensl MoryT ObITH pa3OUTHl Ha mojpasaeisl. Hymeparus moapasienoB cocTaBIsieTcs U3
HOMEpa pazjiena W Mojpasjena, 0003HAYEHHOro dYepe3 TouKy, Hampumep, «1.1.». B konue
HA3BaHUS PA3/IENIOB U MOAPA3/IETIOB TOUKA HE CTABUTCS.

4. LanmocTpauuu

4.1. nnrocTpaud TOJANUCBHIBAIOTCS CHU3Y apaOckuMu ImdpamMu depe3 Mpolen mocie
cioBa «PUCYHOK» H UMEIOT JTMOO CKBO3HYIO HyMEpalluio, TMO00 HyMEpaluio B COOTBETCTBUH C
pasjiesaMu oT4era.

4.2. Bce wumoctpanuu (pUCYHKH) AODKHBI MMETh Ha3BaHHUE, KOTOPOE YKAa3bIBA€TCs IOCIIE
HOMEpa WUIIOCTpalMu 4epe3 Tupe, Hampumep, «PucyHok 1 — CrpykTypHas cxema
01HOKOHTYpHOH CAP».

4.3. ITonnucu Bcex WILTIOCTPAIMK BEIPAaBHUBAIOTCS MO LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduku nomxHb! ObITH yeTkUMHU. [Ipu odopmienun rpadmukoB HEOOXOIMMO YyKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEH M CaMUX TPaHKOB.

52. Ecmum rpaduku OTpaxaroT CpaBHEHHE JIBYX OKCIHEPUMEHTOB, PEKOMEHIYETCs HX
BBITNIOJTHEHHE B OJIHOM CHCTEME KOOpAMHAT.

6. Ta0auubI

6.1. B oryere mo mabopaTopHOW paboTe PEKOMEHIyeTCS CKBO3HAs  HyMeparus
tabnuu. Jlomyckaercs HyMmepalus TaOIuUIl B Mpeaenax paszjiena oTdeta. B aTom ciaydae Homep
TaOJIUIIBEI COCTOUT M3 HOMEpa pa3/ieiia U MOPSAIKOBOT0 HOMEpa TabJIUIIbI, pa3AelIeHHBIX TOYKOM.

6.2. Tabnuuel HymMepyroTcs apaObCKUMU [P pamH.

6.3. Hymeparus tabmnui, npousBoauTcss co ciaoBoM «Tabmuiay 6e3 3Haka «Noy», Hampumep,
«Tabmuma 1».

6.5.4. Kaxnas Ttabiuia 10HKHA UMETh Ha3BaHHE, KOTOPOE CIICTYET MOMEIIATh Haj TaOJIHIIeH
cieBa 0e3 a03aIfHOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM Yepe3 THpE.
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11.2. Meroauyeckue yka3aHus sl O0yYarOIIMXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbHOM
paboThI

B Xo/e BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy MO
3aJJaHMI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEIMOAaBatelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHSL.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
nenecoo0pa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HABBIKM B YCBOCHMM M CHUCTEMATH3allMM MPUOOpETAcMbIX 3HAHUU, OOECIICYMBACT BBICOKHIA
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboty
00y4aroUUXCASBIISIOTCS:

—  y4eOHO-METOJINYCCKUI MaTepHall 1O JUCIUILIHHE.

11.3. Meroauyeckue yKazaHUS I OOYYalOmUXCS IO TPOXOXKIECHUIO TEKYIIEero
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH MPEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00y4Jarommxcs, OCylIECTBISIEMOTO B TEUCHHE CEMECTpa C IEJIbI0 OICHUBAHUS XO0/1a OCBOCHUS
JUCILIUILINHEL.

11.4. MeTtoau4ieckue yKazaHUs Ui OOyYaIOMUXCs MO MPOXOKICHHUIO MPOMEKYTOTHON
aTTeCTallUU.

[IpomexyrouHas  artectauus  OOydYarOIIMXCS ~ NpEeAyCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 0Oy4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— auddepeHunpoBaHHbIl 3aueT — 3T0 (opMa OLEHKH 3HAHUM, MOJyYEHHBIX
o0y4armuMcsl IpU U3YYEHUH AUCUMILIMHBL, TPU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIEOBATEILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAL[HOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILIO», KyJA0BIETBOPUTEIILHOY, «HEYAOBIECTBOPUTEIILHOY.

ITpomerxyTouHas aTTecTanus MpOBOAUTCS B Gopme MU depeHIaIbHOro 3a4era. 3auer
IOPOBOJIUTCS B yCTHOW (opme 1o OujeraMm B BUAE MOATOTOBKH M M3JIOKEHUS pa3BEPHYTOro

OTBCTA. BpeMH Ha NOATOTOBKY OTBCTA - 30 MHHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

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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