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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» HAIPaBJIEHHOCTU
«Iludpoas sneprerukay. lucrunamna peanusyercs kadeapon «Ne32y.

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

I[IK-2  «CnocobGeH  y4acTBOBaTh B  HAy4HBIX  HCCIEAOBAHUSAX  OOBEKTOB
po(heCcCHOHATILHOM IS TEIIEHOCTI

[IK-5 «CnocobeH MpoBOAWTH aHAIM3 M KOHTPOJb MapaMEeTPOB M YCIOBUU pPabOThI
OT/ICNIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMBD

CopepxaHue IUCHUILUIMHBI OXBAaThIBACT IIUPOKHUI CHEKTP BOIMPOCOB, CBS3aHHBIX C
WHTErpalfel, yNnpaBjieHHEM U ONTUMM3AIMEH pacHpeleNeHHbIX JHEPreTHYECKUX PECYpPCOB
(POP) B paMkax COBpEMEHHBIX 3JIEKTPOIHEPTETUUECKIX CUCTEM.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOro Inpoiiecca: 1adopaTopHbie paboThl, CAMOCTOSITENbHAS PaboTa 00yUarOIIErocs.

[IporpamMmmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyI0EMKOCTh OCBOCHHS IUCIIMIUIMHBI COCTaBISICT 2 3a4ETHBIX CJIMHHIBI, 72
qaca.

S3bIK 00yUYeHUS 110 AUCIUIUIMHE «PYCCKUNY.



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

OcHoOBHas 1e/Ib NPEeNoAaBaHusl JaHHOM JUCLUIUIMHBI COCTOMT B TOM, 4TOOBI CHaOAUTh
o0yyaromuxcss 3HAHUSMM, HaBbIKAMH ¥ AHAJIUTHYECKUM OIBITOM, HEOOXOAWMBIMU JUIS
NOHUMaHMs, S(PQPEKTUBHOIO YIPABIEHUS PpaCHpEeAEICHHBIMA HSHEPreTUYECKUMHU pecypcaMu
(POP) B pamkax cOBpeMEHHOM UHPPACTPYKTYPBI AIIEKTPOCHAOKEHUS.

1.2. JlucuunnuHa sBisercs (aKyJIbTaTUBHOW JAMCHUIUIMHON — II0
o0pa3oBaTenbHOM MporpaMmbl Beiciero oopasosanus (qaiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AUCLUILIMHBI O0YyYaroLUiics NOKEH 00J1alaTh CIeayroIuMU
KOMIIETCHIIMSIMU WM UX YacTsAMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

HaIpaBJICHUIO

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHIKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Konx n HanMeHoBaHMEe HHAMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKECHMS] KOMIIETEHIIUU
ITK-2 Cnocoben
y4acTBOBAaTh B HAYYHBIX
[TpodeccuonanpHbie | HCCIETOBAHUAX ITK-2./1.1 ocymiectBiisier 00pabOTKy U aHAIHU3
KOMIIETCHIINU 00BEKTOB Hay4YHO-TEXHUUYECKOU MH(pOpMaun
poQeCCHOHAIBHON
JESITEIIBHOCTH
[1K-5 Cnocoben [TK-5..1 ananu3upyeT 3aBUCUMOCTU MEXKITY
IIPOBOAMTD aHAJINU3 U napaMeTpamMy U XapaKTepUCTHUKaMHU
KOHTPOJIb TApaMETPOB U | KOMIIOHEHTOB 3JIEKTPOIHEPreTUUECKOM
[TpodeccrnonanbHble | ycinoBuil paboThl CUCTEMBI
KOMIIETCHIIUU OTAEIIBHBIX [TK-5./1.6 ananusupyet rpapuku
KOMIIOHEHTOB AIIEKTPUUYECKUX HArpy30K MOTpeduTenen u
AIIEKTPOIHEPIEeTUYECKON | onpenensieT (pakTopbl, KOTOPbIE BIMUSIOT Ha
CUCTEMBI noTpelIeHue JIeKTPUUECKON SHeprun

2. Mecro nucuumianssl B ctpyktype OI1

Hucnurnnuna MoxkeT 6a3upoBaThCsl HA 3HAHUSX, paHee TPUOOPETEHHBIX 00YUYaIOITUMUCS
IIPYU U3YUYEHHUH CIENYIOUINX AUCIUTLINH:

— «QHepreTuyeckas MEKTPOTEXHUKAY,

— «MaremaTnueckre OCHOBBI TEOPUH HEPIETUUECKUX CUCTEMY,

— «OHepreTuyecKkas EKTPOTEXHUKAY,

— «MopenupoBaHuEe U ONITUMU3ALUS B DJIEKTPOIHEPTETUKEY.

3HaHMs, TOJIyY€HHbIE MpPH H3YYEHHHM MaTepuaja JaHHOW IUCIHIUIMHBL, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HHE, TaK M BCIIOMOTaTElIbHOE HCIOJIb30BAaHUE IPU IPOXOKACHUU
MIPOU3BOJICTBEHHON MPEATUIUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTM(pUKALMOHHON
paboThl, M U3YYEHUHU APYTHX AUCIUILIUH:

— «Cucrema 1udpoBol AUCHETYEPUBALIUNY,

— «Kubepduznueckue cucTeMbl H TEXHOIOTHN,

— «HagexxHOCTh  DJIEKTPOMEXAHWYECKHX U
KOMILIEKCOB.

JJIEKTPOIHEPTETUICCKUX  CHUCTEM |

3. O0BeM U TpyIOEMKOCTh TUCITUTUIHHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIESIBHBIX BHIOB y4eOHOM
paboTHI 1O TUCIUIUTHHE (M pacmpele]IeHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tabymue 2.



Ta6mmma 2 — O6beM U TPYJT0EMKOCTh JUCITUTIITUHBI

TpynoeMKocTh 1o

Bun yueGHoM paboThI Bcero cemMecTpam
N8
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 2/ 72 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuueckol no020moeKu 17 17
AyoumopHnuvie 3anamus, BCETO vac. 17 17
B TOM YHCIJIE:
nexmu (JI), (gac)
npaktuyeckue/cemunapckue 3ansrus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) 55 55
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, I[;Ii);b' Hudd. 3au.

OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.

Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI U UX TPYAOCMKOCTD IIPUBCJCHBI B Ta6n1/1ue 3.

Tabauna 3 — Pa3zensl, TeMbl AUCUUILIUHBL, X TPYAOEMKOCTh

Pa3,[[eJ'IBI, TEMBI JUCIHIUITIIMHBI

Jlexuun
(gac)

I13 JIP
(C3) | (uac)

KIT
(gac)

CPC
(gac)

Cemectp 8

Pasmen 1. BBenenume B pacnpenelIeHHBIE
UHTEJJIEKTyaJIbHbIE AIIEKTPOIHEPIeTUYECKUE
CUCTEMBI
Tema 1.1. 00630p COBPEMEHHBIX
IIEKTPOIHEPTETUUECKUX CUCTEM
Tema 1.2. PacnpenencHHbE WHTEIUICKTyaTbHBIE
CETH U NIEPEI0BOE YIPABIECHUE CETAMU

1.2.1. OcHOBBI pacrpeeieHHON
TreHepaluy 1 MUKpOCETEN

1.2.2. OCHOBHBIE aCIIEKTBI MUKPOCETH
Tema 1.3. 3HaueHue UHTEJUIEKTa B
AIIEKTPOIHEPTETUYECKUX CUCTEMAX
Tema 1.4. OcHOBHBIE IPOOIEMBI U BO3MOXHOCTH
pacrnpeie/IeHHbIX MHTEJUIEKTYaJIbHbIX CUCTEM

14




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. Heiiponnsle cetu

2.2.2. JlepeBbsl pEIICHUH U CiIy4YailHbIC
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. TemaTnueckue ucciae10BaHUsA:
peanusanus U B aHeprocucremax B peajbHbIX
YCIIOBUSX

Paznen 3. VYmopaBneHue U MOHMTOPHUHT
pacrpeesIeHHbIX CUCTEM
Tema 3.1. KoMIOHEHTHI pacrpeieeHHbIX CUCTEM
U UX MapaMeTpbl
Tema 3.2. Cencopublie TexHoiormun u loT B
JHeprocucreMax
Tema 3.3. Crpareruun yIpaBJIE€HUs
pacrpeIeneHHON reHepauen

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. PacmmpenHbie Tembl B 00JacTu
pacnpeneneHHbIX MHTEJUIEKTYaJIbHBIX
YHEPTOCUCTEM

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

Tema 4.2. HHTerpauuss  BO300OHOBISEMBIX
HMCTOYHHUKOB PHEPTUHU U TIPOOITIEMBI

Tema 4.3. YCTOHYHMBOCTE CE€TH M  acCIIEKTHI
0€30MacHOCTH B MHTEJUICKTYJIbHBIX CHCTEMaxX
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 3aKJIOYAE€TCI B  HEMOCPEICTBEHHOM  BBINOJHEHUU
o0y4JalolmUMHUCS  OINpeAeNeHHBIX  TPYIOBBIX  (yHKUIMHA,  CBSI3aHHBIX ¢ Oyn;ymiei
npo¢eCcCHOHATBHOMN 1S TETbHOCTBIO.




4.2. CopnepskaHue pa3/ieloB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3fesoB U TEM JICKIMOHHOTO IMKJIA

Howmep pazaena

Hazsanwne u COACPpIKAaHUE PA3aCIOB U TEM JICKIIMOHHBIX 3aHATHI

Y4eOHBbIM IJIAHOM He NPe1yCMOTPEHO

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

M3 Hux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4EeCKuX | TpyloeMKOCTh, |IIPAKTHYECKOM |pasnena
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
Bcero ‘ | |
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb ITPUBEICHBI B TaOauUIE 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 Hux Ne
rjl\ji HaunmeHoBaHue 1a00paTOpHBIX padbOT prnz:;gocn, Hrll)(?;:g:oe;;:? E;ﬁf;r?
(dac) JIUHBI
Cemectp 8
1 MonenupoBanue u aHaau3 6a30BoH 3 1
pacnpeesIeHHON YHEPrOCUCTEMBI
2 [Iporno3upoBanue crpoca Ha Harpy3Ky ¢ 4 2
MIOMOIIBIO0 MAIIMHHOTO 00Yy4eHus,
IIPUBEJEHHOTO K MOJIEJIN JIMHEHHON
pErpeCCHH.
3 [Tporno3upoBaHue Harpy3Ku B 4 2
SHEProcucTeMax ¢ UCHOJIb30BaHUEM
VCKYCCTBEHHBIX HEMPOHHBIX CETEM
4 OnTuMu3zaius pacrpeeIeHHOTO 3 3
pacnpeeneHus: JHEPropecypcoB ¢
HCIOJIb30BaHNEM HCKYCCTBEHHOTO
MHTEJUIEKTa
5 MopenvpoBaHue U ONITUMH3AITUS 3 4
pacnpeesIeHHOM SHEPreTUYECKONW CUCTEMBI C
MIPUMEHEHUEM METOJI0OB HCKYCCTBEHHOTO
MHTEJUIEKTa
Bcero 17

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBOU PabOTHI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO




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

Tabauna 7 — Buabl camocToaTebHOM paboThl U €€ TPYJI0EMKOCTh

" Bcero, | Cemectp 8,
Bu camocTosITeNbHOM paOboThI

qac qac
1 2 3
M3yuenne TeopeTUYECKOro Marepuaia o5 o5

nucuurinHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

Brmonnaenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jowmamnee 3ananue ([13) 10 10

KonTponbubie pabotsl 3a04HNKOB (KP3)

IToaroroBka K MpoOMeEXyTOYHOU

arrectanuu (I1A) 15 15

Bcero: 55 55

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHuUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOTYITIO)
Y4eOHO-MeTOAMYECKNE MaTepHalbl Il CaMOCTOSTENbHON paboThl OOYYaroIIMXCsl 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 JIEKTPOHHBIX YUEOHBIX M3AaHUHN

Tudp/ KomnudecTBo 9K3eMITIsSpOB B
URL a P cc bubnuorpaduueckas ccpuika OubmoTeKe
i (KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

OCHOBBI TPOTPAMMHUPOBAHUS

Ha si3bike Python : [ DaexktponHsIii pecype] :
yueOHO-MeToinyeckoe rmocodue / A. 1.
Cagenbes [u ap.] ; C.-Iletep0. 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. 'ymuna ; C.-Iletepb. 18
roc. YH-T @3pOKOCM. TPUOOPOCTPOECHHUS. -
Cankr-IlerepOypr : U3a-so ['YAIL 2022. -
109 c.

Bozo6HoBnsiembie 1

HCTpAaAUIIMOHHBIC HCTOUYHHUKU SHCPTHUU : [
DIIeKTPOHHEIN pecypc] : yueGHoe ocobue / 18
. A. Bonkos [u ap.] ; C.-Iletep6. roc. yH-T
A3POKOCM. MPUOOPOCTPOCHHUS. - DIIEKTPOH.
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TeKkcToBBIC HaH. - 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. IlepeyeHb AMEKTPOHHBIX OOPa30BaATEIbHBIX PECYPCOB
MH(OPMaLMOHHO-TEJIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(pOpPMaLOHHO-
TEJICeKOMMYHUKALIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIHUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HHGPOPMALUOHHO-
TEJEKOMMYHUKAMOHHOU cetu «MHTepHEeT»
URL anpec HaumenoBanue

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

https://www.eprussia.ru/lib/ | bubanoreka 3neKTPOHHOT0 KypHaia « JHEpreTHKa U
MPOMBIIUIEHHOCTh Poccumny

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIONB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

No /1t HaunmenoBanue

Python IDE

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

[lepeuenbr UMCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBanue cocTaBHOU 4acCTH Homep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)
1 | MynsTuMenuiiHas JTEKIIMOHHAS ayIUTOPUS 31-04
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2 | KonmMbroteps! ¢ ycraHoBiIeHHbIM Ha HUX 1O Python (Bepcus ne 31-04
ke 3.x)c oubmmorekamu (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 TPOMEKYTOYHONH aTTECTAllUU
00yyJaronuxcs no IMCIUILIMHE TPUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHMSI POMEKYTOYHON aTTeCTalluU

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHpoBaHHbIN 3a4ET Crincox BOIpocoB;
TecTsr;

10.2. B kauyecTBe KpUTEPHUEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYYalOMMHCS MPUMEHSETCS S-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHune cemecTpa MOXKET MCIOIB30BaThCS
100-6annpHast ~ mKaja ~ MOIYJIHO-PEUTHHTOBOW  CHCTEMBI ~ YHHUBEPCUTETa,  IpaBHIIa
UCIIOJIB30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurtepuu olieHKH YPOBHSI COPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETCHIIUN
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 MOJOKEHUS C MPAKTHYECKOM
JIeATEIbHOCTBIO HAIIPABIICHNUS;

— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM HJICH;

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— CBOOOJTHO BJIQJICET CUCTEMOH CIICIIMATM3HUPOBAHHBIX MOHITHA.

«OTIIMYHO»
GavTCHO»

— oOyuyaroIuiicss TBEPI0 YCBOWIJ MPOTPaMMHBINA MaTepuan, TpaMOTHO H
M0 CyIIEeCTBY H3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

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

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIIEIIHATU3UPOBAHHBIX HOHSITUH.

«XOpOoLIO»
GauTCHO»

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

— JIONyCKaeT HECYIIECTBEHHbBIE OMIMOKN U HETOYHOCTH;

— MCIIBITBIBAET 3aTPYJHEHHUsS B TNPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HaIpaBJICHUS;

— cJ1abo0 apryMeHTHPYET HayuHbIE MOJI0KEHHUS,

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;

— YaCTUYHO BJIA/IEET CUCTEMOM CIELIMAIN3UPOBAHHBIX TOHITHH.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— oOyJarolmuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MpPOrpaMMHOIO
MaTrepuana;

— JIOTYCKAeT  CYNIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IpH
paccMOTpeHHH pobJIeM B KOHKPETHOM HarpaBlICHUH;

— UCIBITHIBAET TPYAHOCTU B IPAKTUYECKOM IPUMEHEHHUH 3HAHUM;

«HEYOBJIETBOPUTEIIHLHO
«HE 3a4TEHO»

10




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETCHIIMI

— HE MOXKET apryMEHTUPOBATh Hay4YHbIE MTOJIOKEHUS;
— HE (POpMYITHPYET 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 [Tepeuens 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 IeJIb UCIIOIb30BaAHUS IK-2.1.1
HCKYCCTBEHHOT'O MHTEJIEKTa B dHEprocucremMax? MK-5./1.1
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 U X 3HAYCHHE 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 HICKyCCTBEHHOTO MHTEJUICKTA B
TOBBIIIEHUH SHEPT0dPHEKTUBHOCTH 31aHUN?
8. Kakoii aTan npeaBapuTeTbHON 00paOOTKH JTAHHBIX
HMMeeT pelrarolinee 3HaYeHue sl 00yYeHHS] TOYHBIX
MoJIeJIel HICKYCCTBEHHOTO MHTEIICKTA TIPU aHaJN3¢e
sHeprocucreM?
9. OO®BsIcHHUTE, KaK UCKYCCTBEHHBIA HHTEIUIEKT MOXKET
MMOMOYb B OOHAPYKEHUH aHOMAJIUI B DHEPTOCUCTEMAX.
10. Kakx MOKHO HCITOJIh30BaTh HCKYCCTBEHHBIA HHTEIICKT
JUTSL IPOTHO3UPOBAHUS M CMATYCHHUSI TTOCIICICTBUIN
nepe0oeB B MOAaue IICKTPOIHEPTHH?
11. OnummuTe OCHOBHBIE KOMIIOHEHTHI IIK-5.J1.6
AIIEKTPOIHEPTETUICCKOIN CUCTEMEI.
12. Kak nucbananc ¢a3 B Tpex(azHoil cucteme BIUsIET Ha
Ka4eCTBO AJIEKTPOIHEPTrUuun?
13. KakoBbI KIIIOUYEBBIE MTApaMETPhI UIsI KOHTPOJIS
pabotocrnocoOHOCTH TpaHchopmaropa?
14. Kak ynpaBisieTcsi peakTHBHAsI MOIIIHOCTh B
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sHeprocucreMe?

15. KakoBo 3HaueHue KodhHuireHTa MOIHOCTH B
AJIEKTPUUECKON CHCTEME U KaK €r0 MOXKHO YIIy4IIUTh?

16. O06BscCHUTE TPUHITUI Pa0OTHl aBBTOMATHYECKOTO
BBIKJTFOYATETIS.

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

18. KakoBa poJjib KOHJIEHCATOPHOM OaTapeu B
sHeprocucremax?

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

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

21. Kakyto poiib UrpaeT ynpaBlieHUE CIIPOCOM B
MOBBIIIEHUH SHEPTO3((HEKTUBHOCTH AIEKTPOCETEH?

22. Kak uHTerparys 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. OnumnTte BIUSHUE MOTEPh HA JTMHUSIX
aJIeKTponepeaay Ha ooy 3¢ pekTuBHOCTD
HEPrOCUCTEMBI.

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

26. Kakue npoOiembl B 001acTu 3HEPTrodPPeKTHBHOCTH
BO3HHKAIOT B CBSI3U C YBEITUYCHUEM ITPOHUKHOBEHUS
ANEKTPOMOOUIIEiH?

27. O0OBSICHUTE KOHIIETIIIHIO «yMHBIX CeTeH» U UX
MOTEHIIMAJ B MOBHIIIEHUU YHEProdhHEeKTHBHOCTH.

[lepeuenr TeM [N KypcOBOTO MPOEKTHUPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO MPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

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

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

. Kon
Ne /it [IpuMepHBIii IepedeHb BOIPOCOB ISl TECTOB
WHJIMKaTOpa
1. Kakue 13 cleayroonmx 3a1a4 Hau0osee XapaKTePHbI It IK-2. /1.1
pacnpeieICHHbIX MHTEIUICKTY AJIbHBIX SHEPTOCUCTEM? IK-5.1.1

a) MOHUTOPHHT COCTOSTHHSI 000py10BaHUS
b) Ynpasnenue snepronoTpedacHueM
¢) YnpaByieHHe YMHBIM JOMOM
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d) AHanu3 OOJIBIIMX JaHHBIX

2. Kakue 13 caeayomux 3a1a4 Han0oJj1ee XapakTepHbI JJIs
o0ecIreYeHNs 0TKa30yCTOMYNBOCTH B PACTIPE/ICICHHBIX
MHTEJUIEKTYAIbHBIX YHEProcucTemMax?

a) MOHUTOPHHT COCTOSTHHSI 000y T0BaHHS

b) Ynpasienue yMHBIM JOMOM

¢) MOHHUTOPHUHT SHEProNnOTPEOICHUS

d) AHanu3 OOJIBIIMX JaHHBIX

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

1) KpatkocpouHsbie

2) JonrocpovHbie

a) barapeun

b) ['uapoakkyMyIupyrolme cTaHuu

¢) CxaTslif BO3AyX

d) TertoBBIC HAKOTTUTEIIN

¢) BomopoaHbie TOMIMBHBIE 27IEMEHTHI

f) DnekTpoXuMHUYECKre KOHICHCATOPHI

g) Mexannyeckue HaKOTUTETN

h) Xumunueckue HaKOIUTENH

4. CocTaBbTe MPaBUIBHYIO MTOCIEIOBATEIbHOCTD ITANOB YIIPABICHHS
HHEPronoTpedIeHuEeM:

a) OntuMu3anus noTpedeHus

b) Coop naHHBIX

¢) Buenpenue pemennit

d) Ananu3 naHHBIX

5. Kakue nmpeumyIiecTsa U BbI30BbI CBA3AHbBI C MHTErPALUEN YMHBIX
CYETYHUKOB B DHEPTOCUCTEMY?

1. Kakue Mepbl 0€30I1aCHOCTH HEOOXOAMMO VUHUTHIBATE IPHA
pa3paboTke pacnpeieIeHHbIX MHTEIUIEKTYAIbHBIX YHEProcucTeM?

a) AyreHTH(UKaIMS TOJIb30BaTeNeH

b) 3amuTa ot kubEepaTak

¢) llIndpoBanue naHHBIX

d) Bce BrimenepeuncienHoe

2. Kakvie u3 clieAyIonyx TeXHOJIOTUH HCIIONIB3YIOTCS JUIs
obecrieyeHns MacITabupPyeMOCTH B paclpeIeIeHHbIX
MHTEJJIEKTYyalIbHbIX YHEprocucremMax?

a) O0nauHbie BEIYUCICHUS

b) Unrepuer Beweit (IoT)

c¢) daruuku

d) MamnnHoe 00yueHue

3. ConocTaBbTE THIEI CETEH K MPESIIOKEHHBIM KATECTOPUSIM.
1) YmubIe ceTn

2) TpaauIIMOHHBIC CETH

a) CeTH ¢ ABYXCTOPOHHEN CBA3bIO

b) Cetn ¢ ogHOHANpPaABIEHHOW CBSA3BIO

TIK-5.]1.6
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¢) Cetr ¢ uHTETpaImeil BO30OHOBIIIEMbIX UCTOYHIKOB
d) Ceru 0e3 HHTErpanuy BO30OHOBIISIEMBIX HCTOYHUKOB
e) CeT ¢ aBTOMAaTUYECKUM YIIPaBICHUEM

f) Ceru ¢ py4HBIM yrpaBieHHEM

g) Cetu ¢ MOHUTOPUHIOM B PEaJIbHOM BpEMEHU

h) Cetn Ge3 MOHUTOpHHTA B PeaIbHOM BPEMEHH

4. CocTaBbTe MPaBUILHYIO MOCIIEI0BATEILHOCTD [IIATOB CO3AaHUS
paclpeieIEeHHOW S3HEPrOCUCTEMBI:

a) Onenka norpedbHOCTEH

b) Ycranoska obopymoBanus

¢) PazpaboTtka npoekta

d) TectupoBaHue U BBOJ] B SKCILUTyaTaLUIO

5. Kakue dhakTopsl clleayeT VUUTBIBATE IIPU BEIOODE CUCTEMBI
XpaHEHUs SHEPTUn?

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabnuna 19 — I[lepeyeHb KOHTPOJIBHBIX PAOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PAOOT

He npeaycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIOUIMe  MPOLEAypbl  OICHHWBAaHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKATCi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSAAOK MU MPOLEAYDPY
MPOBEJCHUS TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTalli 00y4aronuxcs
I'VAIL

11. Meroauyeckue yKa3aHus i1 00YUYaIOIIUXCs IO OCBOSHUIO TUCIUTLIMHBI

11.1. Metoauueckue ykasaHUsl A OOy4YalOIIMXCSl MO BBIIOJHEHUIO J1a00paTOPHBIX
pador.

B xone BeImonHeHus 1a0OpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00yYaromerocs.
Brimonnenne mabopaTOpHBIX pabOT COCTOMT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTed U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a00paTopHBIX paboOT 0O0yyaromuMCs SIBJISIETCS HEOTHEMJIEMOM YacThIO
W3YYEeHUs] JUCLUIUIMHBI, ONpEeNesiseMol Y4YeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 33/a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUILINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalln3alls TEOPETUUYECKHX 3HAHUN, TMOJYyYEHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMON AUCIUIIMHE;

— TmpuoOpeTeHrne  HaBBIKOB  CAMOCTOSATEIBLHONH  pabOTl ¢ JTaOOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.
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3agadue u TpeOGoBaHMs K IIPOBEACHUIO JJA00PATOPHEIX PabOT

Jaobopamopnas pavoma Nel «Modenuposanue u anaiu3 030601 pacnpeodesiennoi
IHEpP2oCUCHIEeMbl)

Lenb: u3yyeHHe OCHOBHBIX JJIEMEHTOB PACIPENIEICHHBIX CUCTEM 3JIEKTPOCHAOKEHHS U
NOJTy4eHHE NPAKTHYECKOTO ONbITa MOJAEIMPOBAaHHS W aHanmu3a paboTBl CUCTEM C
UCTIOJIb30BaHUEM s3bIka Python.

3agaun:

1. Co3garp 6a30ByH0 MOAENH pPACIpENeICHHONW 3HEProcucTeMbl. ONpenaenuTh MPOCTYIO
CHCTEMY, COCTOSIIYI0 M3 MCTOYHHUKA, HATPY3KH U pacCHpeAeTUTEIbHBIX JMHUH. Vcnonp3oBaTh
numpy i OIpeaACICHUA TaKUX TapaMETPOB CUCTCMbI, KaK HAITPAKCHHUEC, TOK, COIIPOTUBIICHUC U
MOIITHOCTb.

2. IlpousBecTu aHanM3 MOTOKAa HArpy3ku. PaccumTaTh MOTOK MOIIHOCTH Yepe3 CUCTEMY
IIPU pa3IMYHBIX peXUMax Harpy3ku. lIpoaHanm3upoBaTh najgeHUE HANPSKEHWS W TOK B
pacupenenuTeNbHbIX TUHUAX, UCIIOIb3Y 3aJaHHbIE [TAPaMETPBI.

3. Iloctpouts Bu3yanu3anui IuHAMUKUA cucTeMbl. Mcmombs3ys matplotlib, moctpouts
rpaduKy, TOKA3BIBAIOIINE 3aBUCHUMOCTh MEXKIY pPA3IMYHBIMU IapamMeTpamMH, HampuMmep, Kak
U3MEHSAETCS TaJICHUE HANpsOHKEHUS MPU YBEIHUYEHUW HArpy3Kd. Beigenuts moTeHIuanbHbIE
TOYKH HECTAOWILHOCTH WIH HEI(D(PEKTUBHOCTH.

4. Tloctpouth rpaduku Ipolecca BIUSHUSA paclpenereHHoN reHepauuu. lIpeacraButh
UCTOYHUK pacIpe/ieIeHHOW TeHepaluy, HampuMmep, HeOOJbIIYI0 COJIHEUHYIO OaTapero WU
BETpsiHYl0 TypOuHy. IIpoaHanmu3upoBarh, Kak 3TO BIMSET Ha OOIIYI0 JUHAMHUKY CHUCTEMBI,

0COOEHHO B YacCTH PEryjinpoBaHus HAIIPAKCHUA U IICPETOKOB MOIITHOCTHU.

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

Pucynok 1. I'paduk 3aBUCUMOCTH MaZIeHUs] HANPSDKEHUS OT COMPOTUBIICHUS HArpy3KH
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Pucynok 2. I'paduk 3aBUCUMOCTH MaJIeHUs HANPSHKEHUS! OT CONPOTUBIICHHUS HArPy3KHU PU
UCIIOJIb30BAaHUU COJIHEYHOM reHepanuu
Ta6muma Ne20. Pe3ynbraTsl MOJETUPOBAHUS pacIIpeIeIEHHONW YHEPTOCUCTEMBI C MHTETPaUei
MCTOYHHKA COJHEYHOMN 3HEPrUH

ConpoTuBieHue MoiHOCTE O€3 Mo1HocCTE ¢ ITanenue ITanenue
Harpy3ku (Om) COJIHEYHBIX MaHEIeH | COJHEUHBIMU HanpsDKeHus 0e3 HATIPSKEHUS C
nanessivu (BT) COJIHEYHBIX MMaHeJIeH | COJHEYHBIMU
(B) nanessivu (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

Jlabopamopuas padoma Ne2. Ilpoznosuposanue cnpoca HA HAZPy3Ky ¢ HOMOULbIO
MAWUHHO20 00YUeHUs, NPUECOCHHO20 K MOOeAU IUHCHHOU PezPecCUu.

Henb: U3yunth QpyHIaMeHTaIbHbIE MOHATHS JIMHEHHOW perpeccuu U ee MpuMeHeHue AJis
MPOTHO3UPOBAHUSA CIIPOCA HA DHIIEKTPUYECKYI0 HArpy3Ky B 3aBUCHUMOCTH OT Pa3JIMYHBIX
HE3aBUCHUMBIX TIEPEMEHHBIX, TaKMX KakK TeMmIleparypa W J€Hb HeAeld, OOy4YuTh MOJEIhb
MaIIMHHOTO OOy4YeHHUs JUIsi MPOTHO3WPOBAaHUSA OyIyIIero crpoca Ha HArpy3ky Ha OCHOBE
HMCTOPUYECKUX JTAHHBIX.

Bagaun:

1. Co3nath CHUHTETHYECKHH HA0Op MAHHBIX, MOACIHUPYIONIUH HMCTOPHUYECKUN CIIPOC Ha
ANEKTPUUECKYI0 HArpy3Ky C y4eTOM TeMIlepaTypbl W JIHS HENENW B KayeCTBE KIIHOYEBBIX
(haKTOpPOB BIUSHUS.

2. BomonHuth pa3BeqouHbli aHanu3 gaHHbIX (EDA) st BbISBICHHS TEHACHIUNA W
B3aMMOCBS3€i B HaOope JTaHHBIX.

3. Ucnonp3oBaTth OOyYEHHYIO MOJENb [UIsl MPOTHO3WPOBAHUS 3HAYEHUN HA TECTOBOM
Habope.

4. Peanu3oBaTh MOJEINb JTMHEWHON pEerpeccuu JIJIsl MPOTHO3UPOBAHUS CIIPOCa Ha HATPY3KY.

5. Ouenutp 3¢P(HEKTUBHOCTL MOJEIM C TOMOIIBID TaKWX IIOKa3aTelield, Kak CpeaHss
abcomrotHas ommbka (MAE) u cpennexBanparuynas ommoka (RMSE).

6. CocTaBUTH OTHET.
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Pucynok 3. I'padux cpenHeit notpeGHOCTH B HAarpy3Kax 10 JHAM HEJelu

Pucynoxk 4. I'paduk pakTH4ecKoro 1 mMporHo3UPyeMoro crpoca Ha Harpy3Ky

Pucynok 5. I'padmk ocTaTOUHBIX 3HAYCHUI

Jlabopamopnaa_paboma_Ne3. «lIpoznozuposanue Hazpy3Ku_6_IHeP20CUCHEMAX _C
UCNO1b308aAHUEM UCKYCCIMBEHHLIX HEUPOHHBIX Cemeil)
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[lens: NpPUMEHHWTH TEXHOJOTHUIO WHTEIUICKTYalbHbIX HelponHbix ceret (MHC) B
AJIEKTPOIHEPTETUYCCKUX CHCTEMaX, pa3paboTaTh MOJICIH JIJIsl TPOTHO3UPOBAHHMSI IIEKTPHUICCKON
Harpy3Ku.

3ajaHue Ha 1a0OpaTOPHYIO paboTYy:

Pa3paborats HelpoceTeBYO MOIETh IS MPOTHO3UPOBAHUS SJICKTPUUECKON HArpy3KH Ha
OCHOBE HCTOPHYECKUX JTaHHBIX.

OneHNTh TOYHOCTH MOJIENIU TI0 CPABHEHUIO C (PAKTUUYCCKHUMH 3HAYCHUSIMU HATPY3KH.

MeTtoanueckue yKa3aHus K BHITIOJTHEHUIO PaOOTHI.

1. IToaAroTOBUTH MAaHHBIE, WCIOJb3YsSd CHHTETHUECKUNH HAOOp JaHHBIX, UMUTHPYIOLIHMA
UCTOpPUYECKHE JaHHBIE O HArpys3ke, ¢ TaKUMH aTpuOyTamH, Kak Jara, yac, TeMmIeparypa u
dakTryeckas Harpys3Ka, HOpMajlu30BaTh HAOOP JTaHHBIX.

2. ChopmupoBaTh HEHPOCETEBYIO MOJEIb, HCIOIB3ysl OuOimoreku Python, Takme kak
TensorFlow wunu Keras. Pa3nenuts HaOOp AaHHBIX Ha OOy4YalOMIMA U TECTOBBIM HAOOPHI
CnpoekTHpoBaTh apXUTEKTypy HeHpoHHOM ceTH. OOyuuTh HEWpPOCETEBYID MOJEIb Ha
oOyuatorieM Habope.

3. IIpousBectu oueHKy. Mcnonbs3ys 00ydeHHYIO0 MOJIENb JUTsl IPOTHO3HUPOBAHNUS 3HAYCHHUI
Harpy3KkH B TECTOBOM Habope.

4. PaccumTarh mokasarenn 3((EeKTUBHOCTH, Kak cpenusisi adcomoTHas omnoka (MAE) u
cpenHekBaaparuyHas ommnoka (RMSE).

5. Anamus. [ToctpouTs rpaduku cpaBHEHUST (PAKTHUECKUX M MPOTHO3MPYEMBIX 3HAUCHHA.
YCTaHOBUTHh BO3MOXHBIE MPUYUHBI PACXOKIACHUM MEXIy (PaKTUYECKUMH U IMPOTHO3HBIMHU
3HaYeHUAMH. [IpeIoKUTh BO3MOXKHBIE YITYUIICHUS WX JOPAOOTKH MOJIEITH.

6. CocTaBUTh OTYET.

PI/IcyHOK 6. HOpMaJII/I30BaHHLIC JaHHBIC HAT'PY3KH, IMOJIYYCHHBIC B PE3YJILTATC PCHICHUA MOJCIIN.
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Pucynok 7. I'padux cpaBHEeHUs: omIMOOK MOAETHU IO MEPE MPOXOKACHUS SMOX

Pucynok 8. I'paduix cpaBHeHUs UCTHHHBIX U TTPe/ICKa3aHHBIX 3HAUeHUH B KBT.

Jabopamopnas padoma Ned Onmumuzauus pAcnpeoeiennozo pPacnpeoeienus

IJHepzopecypcoe C ucnojibzoeanuem UCKyCCmeeHHo20 unmeiiekma

Henb: BHeApuTh M OOY4YUTH MOJETH MAIIMHHOTO OOYYEHMs, MpeICKa3bIBatOILyIO

ONTUMAIBHYIO OTIPABKY HECKOJBKUX DPACTPENEICHHBIX dHEpreTudeckux pecypcoB (POP) mms

YAOBIETBOPEHUS MOTPEOHOCTEM IIMEKTPOCETH.

3ajanne Ha T1a0OpaTOPHYIO padoTy.

1.

Buenpure  Mozenb,  YYUTHIBAIOIIYIO  pa3iMyHble  (AaKTOphl, Takue  Kak
IIPOTHO3UPYEMBIN CIIPOC, COJHEYHOE U3JIyYEHUE, CKOPOCTb BETpa M T.O., UL
IIPOrHO3UPOBAHUS BBIXOIHOM MOIIIHOCTH Kaxk1oro POP.

OOyunTe MOJEINb, UCIIONB3Ys UCTOpUYecKUe JaHHble. OLeHUTe IPON3BOAUTEIHLHOCTD
MOJEIIH.

CMO,Z[G.HI/IpOBaTB JAHCBHYIO OTIPABKY Ha OCHOBC IPOTHO30B MOJCIIN.
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4. BrwiOpath (QyHKIIMH, KOTOphle OyayT BBEIECHBI B Mojaenb. HopmanuszoBath wuiu
CTaH/IapTH3UPOBATH JAHHBIC, TPH HEOOXOIUMOCTH.

5. Peamu3oBarh pErpecCHOHHYI0 MOJEIh C HECKOJBKUMH BBIXOJIAMH, HCIOIB3YS
TensorFlow nnu m100yro Apyryro OpearnoYTUTEIbHY0 OUOIHOTEKY.

6. CocraBuTh OTYET.

Pucynok 9. I'paduk pakTHUeCKUX U IPOTHO3UPYEMBIX JaHHBIX JUIS paclpeaesieHus
AIIEKTPO3HEPTUHU OT Pa3IMUHBIX UCTOYHUKOB B paCIpEIeICHHON ceTn

Jlabopamopnuaa paooma Ne5 Mooenupoeanue u onmumuzauus pPAcnpeoeseHnoll
IHEPZeMUUECKO CUCIeMbl C NPUMEHeHUe MeH 0008 UCKYCCHECHI020 UHMEIeKMA

Lenb: pa3paboTraTb M HcciaenoBaTb pabOTy METOJOB ONTHMM3ALUU yHPABICHUS
DHEPronoTPEOICHUEM U DJHEPreTUYECKMMH pEeCcypcaMH B PpacHpelelIeHHOM MHKPOCETH C

HCIIOJIb30BAHUEM METOA0B NUCKYCCTBECHHOT'O MHTCIIJICKTA.

3amanne Ha T1abOpaTOPHYIO padoTy.

1. Iloctpouts rpaduxu, oroOpaxkaromue IWHAMUKY [POU3BOJCTBA, MOTpeOsIeHUS
SHEPrUM, YPOBHS 3apsija aKKyMyJSATOPOB M IOTOKAa 3HEPTUU, UMIIOPTUPOBAHHOTO U3 OCHOBHOM
IIEKTPUYECKON CETH WJIN IKCIIOPTUPOBAHHOTO B HEE.

2. OmpenenuTh HaYabHBIE YCIIOBHS UII MHKPOCETH, BKIFOYAs: eMKOCTh aKKyMYJISITOPa,
MaKCHMaJbHble MOIIHOCTH MO MPOU3BOJACTBY SHEPTUU U3 Pa3IUYHBIX UCTOYHHKOB (Hampumep,
COJIHEYHBbIE Oarapeu, BETPOTCHEPAaTOpbl), CPEeIHHE JaHHBIC II0 HHEPrONOTPEONICHUIO B
MHUKPOCETH, JpyTrue MNapaMeTpbl, CUMUTAIOMIMECS BAaXHBIMH JJIs HaudyalbHOM KOH(HTryparuu

MHUKPOCETH.
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3. ITocTponTh MOJETL MPEAUKTUBHOTO aHalW3a Ha OCHOBE paboThl OMOmMoTek python
Scikit-learn niu TensorFlow.

4. Peanu3oBaTh aIrOPUTM ONTUMHU3AIMH YIIPABICHUSI MUKPOCETBHIO.

5. [Ipoananu3upoBath pe3yibTaThl ONTUMHU3AIMH U OMPEICIUTE, HACKOIbKO A((HEKTUBHO
UCKYCCTBEHHBIN MHTEIICKT YIPABIISUT SHEPTUSH MUKPOCETH.

6. OueHuTh, HACKOJIBKO YacTo OaTaper MCIOJIb30BAINCH I HAKOIUICHHUS MM BbIIA4d
SHEPTUH, U OTIPENIEIUTh, HACKOJIBKO 3(p(PEKTUBHO yIOBIETBOPSIIUCH TOTPEOUTEIHCKHIE 3aIIPOCHI.

7. CocTaBHUTh OTYET.

Pucynok 10. Busyanu3zanus peaqbHbIX U IPOTHO3UPYEMBIX 3HAYEHHM

Pucynok 11. rpaduk creneHr BaXXHOCTH XapaKETPUCTHK MOIECIIH.
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Pucynox 12. Busyanu3zaius reHepupyeMoit 1 noTpeOIeHHON SHEPTUH U IIUKIIOB TIepeIadyn
SHepruu d6arapeu.
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Crpykrypa 1 dhopMma oTdera 0 1adbopaTopHoil pabore
Hazpanwne ydaeOHOTO 3aBeICHUS

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

3BaHHC

OTYET I10 JJABOPATOPHOI PABOTE

1o kypey: CUCTEMBI LIM®POBOU JIUCIIETUEPE3ALIIU

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 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 Havane yka3bIBaroTCsl HICXO/AHbBIE TaHHBIE, pPacueThl, TpadudecKue MOCTPOSHUS.
BriBoabl

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

CnHcoK MCIO/Ib3yeMOH JTUTEPaTypPhI

Crincok ucnonb3yemoint jureparypsl odopmisiercsi B coorBerctBun ¢ [OCT 7.0.100-2018 —
bubnuorpaduueckas 3anucek. bubnmorpaduyeckoe onucanue. Ob6ume 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
pabote. CtpykTypa u mpaBuia oQopMIIEHHUS OTYET IO JIabopaTopHOW padoTe 0hOopMIIIETCS
T00BIM TIEYaTHBIM 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 LIMPUHE, OTCTYI KpacHoi cTpoku 1.0.

1.3. lIgeT mpudra 10KEH OBITH YEPHBIM.

2. Hymepanus cTpaHul oT4YeTa
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2.1. Ctpanunpl oTueTa CcleAyeT HyMepoBaTh apaOCKkumu mudpamu, coomoaas CKBO3HYIO
HyMCpaluio 110 BCEMY TCKCTY OTUCTA. HOMep CTpaHUIBbI MPOCTABJIACTCS B HU3Y KAXKIOTO JIMCTA
0 LIEHTPY.

2.2. TuTynbHBIN JUCT BKIOYAETCA B OOLIYI0 HyMepaluio cTpaHul oryeta. Homep crpanuisl Ha
TUTYJIbHOM JIUCTE HE NIPOCTABIISACTCS.

3. HyMepaunﬂ pa3aeioB U nmoJpa3jacjioB oTuera

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

3.2. Paznensl MoryT ObITH pa3OUTHI Ha Moapa3aessl. Hymepaius moapasienoB cOCTaBIsSETCS U3
HOMEpa pazjiena W MHojpasjena, 0003HAUYEHHOro dYepe3 TOuKy, Hampumep, «1.1.». B koHue
HA3BaHUS PA3/IENIOB U MOAPA3/IETIOB TOUKA HE CTABUTCS.

4. LanmocTpauuu

4.1. UnnrocTpauu  TOANUCHIBAIOTCS CHU3Y apaOCKuMu IdpamMu yepe3 Mpolen mocle
cioBa «PUCYHOK» H UMEIOT JIMOO CKBO3HYIO HYMEpAIHIO, TUOO HyMEPAIMI0 B COOTBETCTBUU C
pasjienaMu oT4era.

4.2. Bce wumoctpanuu (pUCYHKH) AODKHBI MMETh Ha3BaHHUE, KOTOPOE YKAa3bIBA€TCs IOCIIE
HOMEpa WUIIOCTpalMu 4epe3 Tupe, Hampumep, «PucyHok 1 — CrpykTypHas cxema
o1HOKOHTYpHOIH CAP».

4.3. ITonnucu Bcex WILTIOCTPAIMK BEIPABHUBAIOTCS 110 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 CpaBHEHUE JIBYX OKCIEPUMEHTOB, PEKOMEHIYETCsl HX
BBITNIOJTHEHHE B OJIHOM CHCTEME KOOpAMHAT.

6. Ta0auubI

6.1. B oruere mo mabopaTopHOW paboTe PEKOMEHIyeTCS CKBO3HAs  HyMeparus
tabnuu. Jlomyckaercs HyMmepalus TaOluIl B Mpeaenax paszjiena oTdera. B aTom ciayudae Homep
TaOJIUIIBI COCTOUT M3 HOMEpa pa3jieiia U MOPSIKOBOTO HOMepa TabJIUIIbI, Pa3AelIeHHBIX TOYKOM.

6.2. TaGnuuel HymMepyroTcs: apaOCKUMU U ppamH.

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

6.5.4. Kaxmas Ttabiuira 10mKHA UMETh Ha3BaHHE, KOTOPOE CIIEAyeT MOMENIAaTh Haj Tabauien
cieBa 0e3 ab3aIfHOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM 4Yepe3 THpE.
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11.2. Meroauyeckue yka3aHus sl O0yYarOIIMXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbHOM
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy 1O
3aJJaHUI0 U TIPU METOJUYCCKOM PYKOBOJICTBE IMPEMOAaBaTelisi, HO 0€3 ero HemocpeaCTBEHHOrO
YYaCTHSL.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
esiecooOpa3Hoe IIaHUpPOBaHUe pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3al[MM MPUOOpETAcMbIX 3HAHUN, O0ECIIEYMBACT BBICOKHIA
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYIO — padoTy
00yyJarouumxcs SBISIOTCS:

—  y4eOHO-METOJINYCCKUI MaTepHall 1O JUCIUILIHHE.

11.3. Meroauyeckue yKazaHUS I OOYYalOIIUXCS IO TPOXOXKISCHUIO TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH MpEeAyCMaTpUBAeT KOHTPOJb KadyecTBa 3HAHUI
00yYaromxcs, OCylIECTBISIEMOTO B TEYCHHE CEMECTpa C IEIbI0 OIEHUBAHUS XO/Ja OCBOCHUS
JUCILIUILINHEL.

11.4. Metoauyeckue ykKazaHusi AJisi 0Oy4arolMXCs MO MPOXOXKICHHUIO MPOMEXYTOUHOMN
aTTeCTallUU.

[IpomexyTouHas  artecrauus  OOydYalOIIMXCS — NpPeAyCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB O0y4YeHHs MO nuciuiuiiHe. OHa BKIIIOYAeT B
cedst:

— auddepeHuupoBaHHbIl 3auyeT — 3T0 ¢GopMa OLEHKHM 3HAHWH, NOJyYEeHHBIX
o0y4armuMcsl IpU U3YYEHUH AUCUMILIMHBL, TPU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIE0BATENILCKUX Pa0OT U MPOXOXKAECHUH NMPAKTHK C aTTECTAL[MOHHON OLIEHKOM
«OTJIMYHOY, «XOPOILO0», KyJA0BIETBOPUTEIBLHOY, «HEYA0BIECTBOPUTEIHLHOM.

ITpomexyTouHas artecTanus MpoBoauTCs B GopMme auddepeHnnaibHOro 3auera. 3auer
IOPOBOJIUTCS B yCTHOW (opme 1o OujeraMm B BUAE MOATOTOBKH M M3JIOKEHUS pa3BEPHYTOro

OTBCTA. BpeMs[ Ha MOATOTOBKY 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
Kadeapol

Iommuce
3aB.

kadempoit
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