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AHHOTAUA

JlononmHuTensHas npodeccuoHanbHas IMporpaMma Npo(ecCHOHATbHOW MepenoaroTOBKU
UT-npopuns (nanee — [Iporpamma) npegHazHadeHa Aiisi mporpamm OakanaBpuara B oObeme He
MeHee 2 Kypca (6akamaBpbl 3 Kypca) MO CHEIUATBHOCTSM W HAIMPABJICHHUSIM TIOJTOTOBKH, KaK
oTHeceHHbIM K U T-cdepe, Tak 1 HE OTHECEHHBIM K HUM.

Lenpo mnpodeccHOHANIBHON NEePEenoAroTOBKH  SBISIETCA TOJYYCHHUE aKTyalbHOW JUIS
orpaciin  «MH(DOPMAITMOHHO-KOMMYHHUKAITMOHHBIE ~ TEXHOJOTHUW»  JnomnojHuTenbHorn  UT-
KBaTM(UKAMU aHAIUTHKA B 00jacTu pa3pabOTKM HMHTEIUIEKTYaJIbHBIX MPOTHOCTHYECKUX
CUCTEM.

HopmaTuBHBIN CpOK OCBOEHHS MporpaMMbl 252 dYaca MpH OYHOW (opMe IMOATOTOBKU C
MPUMEHEHUEM JIUCTAaHLMOHHBIX 00PA30BaTENIbHBIX TEXHOJIOTUM.

ABTODBI U TIPENIOAABATEIIN:

— PomanoB AnTOH AuekceeBuY, K.T.H., IOLEHT, 3aB. Kadempoit «WHpopManmoHHsie
cuctembly, Yal' TV,

— OwmnnoB  Anekced  AnekcaHApOBHY, K.T.H., JOLEHT, JOLEHT Kageapsl
«Mudpopmanmonnsie cuctemody, Yiul'TVY;

— T'ycekoB I'me6 HOpweBuu, K.T.H., goueHT Kadenpsl «HPOpMaIOHHBIE CHCTEMBI»,
YalI'Ty;

— Crentomikun  Jlenuc HMropeBud, cHenuanucT 10 KOMIBIOTEPHOMY 3pEHHUI0 U
mammHHOMY oOyudenuto, OOO «CumbupCodr». Mmeer omplT peanmsanuu HPOTPaAMMHBIX
IIPOEKTOB C MCIOJIb30BAHUEM METOJOB MCKYCCTBEHHOI'O MHTEJUIEKTa I PACIIO3HABAHUS
n300pakeHni, BBIABICHUS aHoManuid W mnporHoctuku (https:/www.simbirsoft.com/blog/na-
forume-seymartec-energy-eksperty-simbirsoft-podelyatsya-opytom-ispolzovanii-ii-v-energetike/).
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I. O61mue nosioxkeHu
1. Hopmamuenasn npaeosasn ocnoea Ilpozpammer:

— @epepanbhublii 3akoH oT 29 nexabpst 2012 roma Ne273-d3 «O06 oOpa3oBaHuU B
Poccuiickoit denepannn»;

— mnocrta”oBienue [IpaBurenbcrBa Poccuiickoit ®@enepamuu ot 13 mas 2021 r. Ne 729
«O Mepax 1o peanu3aluy IporpaMmmsl ctpareruueckoro auaepcrsa «IIpuoputer-2030»;

— macnopt QenepanpHoro mnpoekrta «Pa3Butme kampooro moreHiuana MT-orpaciomy
HaIMoHaNbHOH nporpaMMel «L{udposas sxonomuka Poccuiickoit deneparum»;

— mnpukaz Munuudpsr Poccun ot 29.12.2023 Ne 1180 «OO6 yTBEpKIEHHH METOIUK
pacueTa nokasatenei penepanbHbIXx NMpoekToB «Pa3Butue kaaposoro norenuunana UT-otpacim»
u «O0ecnieuenne nocryna B MHTEpHET 3a cueT pa3BUTUS CIYTHUKOBOW CBA3M» HALMOHAJIBHOMN
nporpammbl «[{udposas sxonomuka Poccuiickoit denepanumy», a Takke BHECEHUU H3MEHEHUI
B HEKOTOPBIE MTPHUKa3bl MUHUCTEPCTBA HU(POBOTO Pa3BUTHS, CBA3H M MAaCCOBBIX KOMMYHHKAITHHA
Poccuiickoit ®enepanmu 00 yTBEpKIACHUM METOJMK pacyeTra IoKaszarenel QenepanbHbIX
MPOEKTOB HallMOHAJIBHOU mporpamMmbl «Lludposas sxonomuka Poccuiickoit denepanuny (manee
— npuka3 Munmudpsr Poccuu Ne 1180);

— mpuka3z MunoOpuayku Poccun ot 1 nonsa2013 1. Ne 499 «O6 yreepxkaenun [lopsinka
OpraHu3allMd M OCYIIECTBIEHUS O0pa30BaTEbHON JEATEIbHOCTH IO JOMOJIHUTEIbHBIM
npodeccuoHaNbHBIM IporpamMmam» (C M3MEHEHUSIMH, BHECEHHBIMHM NpHUKazoM MuHoOpHayku
Poccun o 15 Hos6ps 2013 1. Ne 1244 «O BHecenum wusmeHeHuil B Ilopsanok opranuzanuu
Y OCYLIECTBJIEHUS 00pa30BaTEIbHOW AESTENBHOCTH IO JIOMOJHUTEIBHBIM NPOPECCHOHATBHBIM
IporpaMmam, yTBEPKIAEHHBIH NpukazoM MuHucrepcTBa 00pa3oBaHMs M Hayku Poccuiickoit
®epnepanuu ot 1 uronsg 2013 1. Ne 499y);

— npuka3 Munrtpyna Poccun ot 12 anpens 2013 1. Ne 1481 «OO0 yTBEpKIAEHUN YPOBHEH
KBaJM(UKALMH B IETSAX Pa3pabOTKH MPOEKTOB MPOPECCHOHAIBHBIX CTAHIAPTOBY;

— METOOMYECKHE pPEKOMEHJAMh 10 pa3pabOoTKe OCHOBHBIX MPO(ecCHOHATHHBIX
00pa30BaTeNbHBIX MPOrpPaMM M JOTOJHHUTENBHBIX NPO(PECCHOHAIBHBIX HPOTPaMM C yYeTOM
COOTBETCTBYIOMIMX MPO(ECCHOHANBHBIX cTaHAapTOB (yTB. MunoOpHayku Poccum 22 sHBaps
2015 r. Ne 1JI-1/058H);

— nocraHoBieHue IlpaBurensctBa Poccuiickoit ®enepaunu ot 11 oktsa6ps 2023 r.
Ne 1678  «OO yrBepxkaenun IlpaBusn npUMEHEHHMs OpraHu3alMsIMH, OCYIIECTBISIOLIUMU
00pa30BaTENbHYIO JIEATEIBHOCTD, 3JIEKTPOHHOTO OOY4YEeHHUs, TUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUI NIPH peanu3aluu 00pa3oBaTEIbHBIX IPOrPaMM»;

— (QenepanbHBIN TOCYIaPCTBEHHBI 00pa30BaTEIbHBIA CTAHAAPT BBICIIETO OOpPa30BaHUS -
OakanaBpuar o HarpasieHuto noarorosku 09.03.03 [puknaguas nagopmaruka ot 19 ceHTa0ps
2017 r. Ne 922 (manee Bmecte — ®I'OC BO);

— npodeccuonanbHbii ctanaapt 06.015 «Crneunanuct no UHPOPMAILTMOHHBIM CUCTEMaM,
YTBEPXKICHHBIM NPUKa30M MMUHUCTEPCTBA TpyJa M COLMAIBHOM 3amuThl Poccuiickoit
®enepannn ot «13» mrons 2023 1. Ne 5861 (manee — nmpodeccHOHANBHBINA CTAaHIAPT).



2. Tepmunot u onpeoenenus, ucnonvzyemoie ¢ Ilpocpamme

Hononnumenvnaa UT-keanugurxayus — kBanupukanus, npuoodperaeMas B X0A€ OCBOCHUS
[Tporpammbl 00y4YaIOITIMHCS:

1) cnenuanbHOCTE M HANpaBJIIEHUHA IMOATOTOBKHM, OTHEeCEHHbIX K UT-cdepe, — B yvactu
(dbopMUpOBaHUS HABBIKOB HCIIOJNB30BaHUS U (popmupoBaHHSs UH(PPOBBIX KOMIIETECHIHU,
HEOOXOAMMBIX JUISI BBIIOJHEHUS HOBOTO BUAA NPOPECCHOHATBHOW JEATENbHOCTH B
COOTBETCTBUU C TepeuHeM oOmacTeil Hu(pPOBBIX KOMIIETEHIMHA COTJACHO MPHIOXKEHUI0 1 K
Metoanke pacuera nokaszarensi «KomamdecTBo 00y4eHHBIX, MOTYYHBIINX TOMOTHUTENbHYIO UT-
KBaMU(UKAMIO Ha «IHPPOBBIX Kadenpax», yrBepxkaéHHoW npukazom Munmudper Poccun Ne
1180 (manee — Meronuka pacuera [lokazarens);

2) cnenuanbHOCTEH U HANpaBJICHUN MOATOTOBKH, HE oTHeCEHHBIX K UT-cdepe, — B obmacTu
CO3JaHMSI AJNTOPUTMOB M KOMIIBIOTEPHBIX IpPOrpamMM, MPUTOJHBIX I HPAKTUYECKOrO
IPUMEHEHUS.

CneyuanvHocmu u HanpaeieHus no020moeKuy, omuecénnvie Kk UT-cpepe, — cielIManbHOCTU
W HAOpaBJIEHHWA IOATOTOBKHM, IIEPEYUCIICHHbIE B II€PEYHE HANPABIECHUH MOATOTOBKHU
(bakaylaBpuaT) ¥ CIENHUATBLHOCTEH (CHEIMAIUTET) BBICHIETO 00pa30BaHUs B MPUIOKEHUU 2 K
Meronuke pacuera [lokazarens.

CneyuanvHocmu u HanpaeieHus NOO20MOGKU, He omHecéHnvle k HT-cepe,
CHEeNMaIbHOCTH W HANpaBIEHHUs MOATOTOBKM (0OakajmaBpuar, CIEHUATNTET, MarucTparypa,
OpIvHaTypa), HE YyKa3aHHblE B I[IepEYHE HAMNpaBJICHUN TMOArOTOBKM (OakasiaBpuar)
U CHEeLUAIbHOCTEN (CHEUAIUTET) BBICIIET0 00Opa30BaHUs B MPUIIOKEHUH 2 K MeTouke pacuera
IToka3areus.

Lugposas xomnemenyus (komnemenyus;) — oOpPa30BaTENbHBIN Pe3yabTaT, (POPMHUPYEMBII
npu ocBoeHun IIporpammbl, HEOOXOAMMBIN  ais  OPUOOPETEHHS  JOMOJHUTEIBHOM
NT-kBanudukanmy M BBIPAXKAIOIIUICSI B OCYILIECTBICHUHU JEATEIBHOCTA B O0JacTH CO3JaHHS
QITOPUTMOB U KOMIBIOTEPHBIX HNPOrpaMM, MPUTOAHBIX JUISI HPAKTUYECKOrO IPUMEHEHMS,
BBITMIOJTHEHUU HOBOTO BU/1a TPO(ECCHOHATBHOMN 1eATEIbHOCTH.

Llenesoti ypoeenv copmuposannHocmu KomnemeHyuli — YCTaHOBIEHHBIM IIporpammon
YpPOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIIMH B COOTBETCTBHHM C Marpuiieii KOMIIETCHIIHIA,
aKTyaJbHBIX U HU(POBON 3KOHOMHKH, ¢ IpuopuTeToM KommereHuii B UT-cdepe.

Mampuya yugposvix komnemenyuii — MaTpUIla KOMIIETEHIINHI, aKTyadbHBIX I (PpOBOH
SKOHOMHUKH, C npuoputeTroM KomnereHuuid B WT-cdepe, paspabotaHHas YHHBEPCHUTETOM
Nunonomuc npu  ywactun HWMT-xkomnaHmii HM = yHHBEPCHUTETOB-YYaCTHHUKOB — IIPOrPaMMBI
«IIpuopurer-2030», mpeacTasisomas coooi nepeyeHb KOMIETEHINH, CTPYKTYpUPOBAaHHBIN O
cepaM npUMEHEHHsI, TUITY KOMIIETEHIIUH, YPOBHSAM UX C(HOPMUPOBAHHOCTH M XapaKTEPUCTUKAM.

3nanue (3) — wunbopMamus O CBOHCTBAX OOBEKTOB, 3aKOHOMEPHOCTSX IPOILECCOB
W SBJCHWW, NpaBHJIaX HWCHOJIB30BAaHUS d3TOM wuHPOpPMAUWMK Ui TPHHATHAS PEIICHU,
MIPUCBOCHHAsT 00YUYalOIIMMCSA Ha OJTHOM M3 YPOBHEMU, MO3BOJISIONIUX BBIMOJIHATh HaJ HEH

MBICIIUTCIIBHBIC OIICpalnu.



Ymenue(Y) — ocBOGHHBIN CyOBEKTOM CHOCOO BBITIOJIHEHUS JEHCTBUS, 00ECIEYMBAEMBIMA
COBOKYIHOCTBIO TPUOOPETEHHBIX 3HAHWUI WM HABBIKOB; Omepanus (IEeHCTBUE), BBHIMOIHIEMAs
OTIpPeNIeJICHHBIM CIIOCOOOM U C OTpeeIEHHBIM Ka4eCTBOM.

Onvim  npaxmuueckou  Oesmenvrnocmu  (OI[]) — o00pa3oBaTeNbHBbI  pe3ynbTar,
BKJIIOYAIOMIMK BBIMOJIHEHUE OOYYarOIIMMCSl JI€ATENbHOCTH, 3aBEPIIAOUICHCS MOTydYeHHEM
pe3ynbpTaTa/mpoIyKTa (3JIeMeHTa MPOTyKTa), 3HAYMMOTO TIPY BBITIOJTHEHUH TPYA0BOH (pyHKIINH, B
YCIIOBUSIX PEATbHOTO MPOU3BOACTBA WIIH B MOJICTHHON CHTYAIIHH.

Hononnumenvnas npogheccuonanvhas npozpamma npogheccuoHanrbHol nepenoocomosKu
(IIpocpamma) — KOMIUIEKC OCHOBHBIX XapakTEPHUCTUK oOpa3oBaHus (00beM, cojaepKaHue,
IUTAHUPYEMBIE  pPE3yJibTaThl) H  OPraHMW3ANUOHHO-TIEATOTMYECKUX  YCIOBHH,  KOTOPBIHA
MPEICTaBIIeH B BUAE y4eOHOTO IUIaHA, KaJIEHAAPHOTO y4eOHOro rpaduka, pabodyux Mporpamm
y4e0HBIX KYpPCOB, AMCUUIUIMH (MOJYJei), OLIEHOYHBIX M METOIWYECKHX MAaTepHAJIOB, a TaKXKe
nporpamMMm y4eOHOW M MPOM3BOACTBEHHOM MPAKTHK, CTAKUPOBOK M (OPM aTTECTAllMU, HHBIX
KOMIIOHEHTOB U O0OECTIeUMBAET MPHUOOPETEHHE TOMOJHUTENbHON KBannpukanuu. [Iporpamma
MOJKET pa3pabaThIBaThCA C yUYETOM MOJIOKEHUI MPo(ecCHOHANBHBIX CTaHAApTOB, (heaepaabHbIX
rOCyapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB, TPEOOBAHUN PHIHKA TPYyAa (MHAYCTPUH).

Pabouas  npocpamma —  HOpPMAaTHBHBIA  JTOKyMEHT B  coctaBe IIporpammsl,
PErJIaMEeHTUPYIOUIN B3aMMOJCICTBHE MpPENoAaBarelss W OOydJalmuxcs B XoJe Y4eOHOTro
mporecca Mpy peaqu3alui CTPYKTYPHBIX seMeHToB [IporpaMmer (MOTy b, IUCIUILINHA, KYPC).

IIpogpeccuonanvnviti  mooyns  (IIM)  —  crpykTypHblii  snemeHT  IIporpammsl,
npeaHa3HAYeHHBIN U1 (YOPMUPOBAHUS ONIPEIEICHHBIX KOMIETEHIIUH.

Yuebnas oucyunnuna (Y/]) — ctpykrypubiii s3neMent [Iporpammel, npenHa3HauYeHHBIN IS
dbopmMupoBaHUs 3HAHUH W YMEHHH B COOTBETCTBYyMOIEH cdepe mnpodeccnoHambHOU
JESITeTbHOCTH.

Meorcoucyunnunapnoui kype (MJ[K) — cTpykTypHblid 31eMeHT [IporpamMMbl Uiy mporpaMmsl
po(ecCHOHANBHOTO MOIYJISI, NPEIHA3HAYEHHBIM i1 (OpMUpPOBAHUS 3HAHUM W yMEHUH,
OOBEIMHEHHBIX MO MNPAarMaTHYECKUM OCHOBAHUSM C HApPYIICHHEM aKaJeMHUYECKHX TPAaHHUIL
OTpacyiell 3HaHUU.

Ilpaxmuxa (npakmuueckas nodeomoexka) — (opma opraHmzanuu 00pa30BaTEIHLHOMN
AESITETPHOCTH TPHU OCBOCHHH 00pa3oBaTENbHOW MPOTPaMMbl B YCIOBHSIX BBIIOJHEHHS
0o0y4alomMMHCSA OIPENEICHHBIX BHIOB paboT, CBSA3aHHBIX ¢ Oyaymed mnpodeccnoHambpHON
JESITENTPHOCTRI0O M HAIPAaBJICHHBIX HAa (DOPMUPOBAHUE, 3aKPEIJICHHE, PAa3BUTHE MPAKTHYECKUX
HABBIKOB M KOMIIETEHIIUH 110 POQHIII0 COOTBETCTBYIOMIEH 00pa30BaTEIbHOM MPOTPAMMBI.

Cmaxcuposka — (opMupoBaHHE ¥ 3aKpeIUICHHE TIOJIYYCHHBIX B  pe3ysbTare
TEOPETHYECKON MOATOTOBKH MPO(ECCHOHANBHBIX 3HAHUA M yMEHHH B PaMKaX BBITOJHEHHUS
NpaKTHYeCKUX 3adaHuil  (PyHKumil) Ha Oase NPoPWIbHON KOMIAaHWU (OpPTaHU3aLUN).
Jlonyckaercs 3aKJIFOUEHHUE CPOYHBIX TPYIOBBIX JOTOBOPOB, NMPEAYCMATPUBAOLIUX [TPOXOKIECHUE
00yJaronmMcs OIUTaYMBaeMON CTaXKUPOBKH. Bpemsi mpoxokaeHus: CTaXKUPOBKH 11eJIeco00pa3Ho
YYUTHIBATH
B Ka4eCcTBE y4eOHON MIIM MPON3BOICTBEHHON MPAKTHUKH.

DnekmpoHHoe 0OyueHue —OpTraHn3anus 00pa3oBaTeIbHON JESITENFHOCTH C IPUMEHEHHEM
coaeprkaleics: B 6a3ax JaHHBIX M UCTOJIB3yEMOH MPH peatn3alii 00pa30BaTEIbHBIX MPOTrPAMM



uHbOpMAIK 1 00ECTIeYNBAIOIINX €€ 00pad0TKy MHPOPMAIIMOHHBIX TEXHOJOTHI, TEXHHUECKUX
CpeACTB, a Takke HWH(OPMAIMOHHO-TEICKOMMYHHUKAIIMOHHBIX CEeTeH, O00eCTeunBaIOLINX
nepegady 1o JUHUSAM CBSI3M YKa3aHHOM WH(OpMAaIuy, B3anMMOICHCTBHE OOYYAIOUIMXCS H
MEeIarornaecKux pabOTHUKOB.

Jucmanyuonnvie obpazogamenvbHvle MexHOIO2UU — 3TO 00pa30BATEIbHBIE TEXHOJIOTHH,
peanu3yemMble B OCHOBHOM C MPHMEHEHHEM HH(OPMAIMOHHO- TEIEKOMMYHUKAIIMOHHBIX CETeH
MIpU OMOCPEJOBAHHOM (HA PACCTOSHHMM) B3aUMOJEHCTBUM OOYYAIONIUXCS M IE€JIaroruuecKux
pabOTHUKOB.

@Donovl oyenounvix cpedcms (POC) — COBOKYITHOCTb OLIEHOYHBIX CPEICTB, UCIIOJIb3YEMBIX
Ha Pa3IMYHBIX 3Taax Megarorn4eckon JUarHOCTHKH.

Oyenounvlie cpeocmea (OC) — JUAAKTUYECKHE CPEICTBA I OIEHKH KadyecTBa
MOJITOTOBJIEHHOCTH O0YYaIOIINXCS.

Oyenxa yugposvix Komnemenyuil (accecmenn) — npoBoauMas Ha iathopme MuHIUGPHI
Poccun omenka ypoBHS CPOPMHPOBAHHOCTH IU(PPOBBIX KOMIIETEHIMHA, COCTOSIIAas U3 TPEX
ATAIOB:

1) BXOAHAs OLIEHKAa — OI[EHKA BXOJHOTO YPOBHS IH(PPOBBIX KOMIETCHLIUN O0OYyYarOmUXCS,
KOTOpasi MPOBOAMTCS Ha Tale 3a4nCiIeHNs U Hadana oOydenus no [Iporpamme.

2) npoMEeXyTOYHasi OIIEHKa — OJTO OLEHKAa YPOBHA C(HOPMUPOBAHHOCTH LHU(POBBIX
KOMIETEHIUH 00y4arommxcs, KOTopasi MpOBOIUTCS B mporecce ooydenus mo [Iporpamme.

3) uToroBass OLIEHKAa — OLEHKAa JOCTHXKEHUS OOy4YaloIIMMHCS LIEJEBOI0  ypOBHS
c(OpMUPOBAHHOCTH HHU(PPOBBIX KOMIIETEHIIMA, KOTOpas MPOBOJUTCS HA JTale 3aBEpIICHUs
oOyuenwus no [Iporpamme.

3. Tpebosanusa Kk nocmynaoujum

K oOyuenuto mo IIporpamme momyckaroTcs oOydaromipecs Mo O4YHOW (opMmMe 3a CYeT
OIO/DKETHBIX CPEJICTB WM IO JOTOBOpaM 00 OKa3aHWU IUIATHBIX 00pa3oBaTENbHBIX YCIYT,
OCBOWBIIIME TPOTpaMMbI OakanaBpuara B oObeMe MeHee 2 Kypca (OakamaBpel 3 Kypca) IO
CHENMAJIbHOCTSIM M HANpaBJICHUSM MOJITOTOBKH, Kak OTHeceHHbIM K WT-cdepe, Tak u He
OTHECEHHBIM K HHUM.

4. Keanugukayuonnaa xapakmepucmuka 6blnyCKHUKA

Boinycknukam IIporpamMmel npucBanBaeTcs gonosnHutenbHas UT-kanupukanus B 0061actu
(dbopMUpOBaHUS HABBIKOB HCIIOJNB30BaHUSA U (opmupoBaHHSs UH(PPOBBIX KOMIIETECHIH,
HEOOXOAMMBIX IS BBITIOJIHEHUS HOBOTO BUA MPO(ecCHOHaIbHON AEATEIHHOCTH.

Bremyckauk [Iporpammsl OyneT roTOB K BBITOJHEHUIO TPYAOBOH AESITETLHOCTH B paMKax
0000menHoi TpymoBoi ¢GyHKIMKU «B. BemomHenue paboT mo co3manuio (Momudukanuu) u
conpoBoxaeHuto MC, aBTOMaTu3MpyOIMX 3a/a4d OPraHU3alMOHHOIO YNpaBJIEHUs U OU3HEC-
MPOIECCH MPO(HECCHOHATBHOTO CTaHIAPTA:

o B/01.5 Omnpenenenne mnepBoHAYanbHBIX TpeOoBaHui 3akazumka k HWC wu
BO3MOXHOCTHU UX peanu3anuu B TunoBoid C Ha sTane noJKoHTpOIbHBIX padoT;
o B/06.5 Apmanramus OusHec-mporieccoB 3akazunka MC K BO3MOXKHOCTSM THUITOBOM



NC B pamkax BBIIONHEHHS pabOT 1O co3mgaHuio (MOAM(UKANUU) W
conpoBoxaenuto 1C;

o B/22.5 TlpoBenenue mnpuemMo-cIaTouHbIX wucnbiTanui (Baympanuu) HWC B
COOTBETCTBUU C YCTAHOBJIECHHBIMU PErIaMEHTAMU B paMKax BBIMOJHEHHUS pabOT Mo
co3nanuio (Moaudukanun) u conpoBoxaenuto UC.

KBanu¢ukanmoHHbIi ypoBEHb 110 HAIIMOHAIBHOW paMKe KBaTH(DHUKAIHA: 5.



[Tomyuenue nomomuutensHON MT-kBanmdukamum aHanuThKa B 00JacTH pPa3padOTKH WHTEIUIEKTYAIbHBIX MPOTHOCTHYECKUX CHUCTEM
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I1. Ilnanupyembie pe3yjbTaThl 00y4eHusi M cTpykTypa IIporpammel

obecrnieunBaeTcsi pOpMHUPOBAHUEM NPUBEAEHHBIX B TAOIUIE HU(DPOBBIX KOMIETSHIINN:

HNHCcTpyMeHTBI eJ1eBOil YpoBeHb (opmupoBanns komnereHuuii B [Iporpamme
HaumenoBanne | ID u HammeHOBaHMe Py . HU yp (bopmup I porp
npogeccuoHaAILHON MunuMaabHbIA . . .
chepsl KOMIIETeHIINH N BazoBbrit IIpoaBuHYTHI IJKCHepTHBII
HAeATeJbHOCTH (MCcX0omHBIN)
ITpuknanneie 21 lopabarsiBaeT .
P I([;’P P BigML VY4acTByeT B IpOeKTax
MporpaMMHBIE KOH(UTYpaLuu 1
porp yp KNIME nopabotku MC
KOMILJIEKCHI U moxynu UC .
Orange MPENPUATHH B COCTaBe
CHUCTEMBI (ur(OpMaLIMOHHBIE .
Node-RED IIPOEKTHOU KOMAaH/IbI
CUCTEMBEI)
. 0J1 KOHTPOJIEM
MpeAnpUsITAR
HckyccTBEHHBIH ) Knaccudpumupyet
Y 169 [IpuauMaeT BigML Pumpy
WHTEJUICKT U 3aJ1a4 UCKyCCTBEHHOTO
penieHue oo KNIME Y
MAaIlMHHOE WHTEJUIEKTA 110
5 WCIOJIb30BaHUH Orange
oOyueHue OCHOBHBIE IIapaMeTpa,
y HCKYCCTBEHHOI'O Node-RED P P
cdepy NpUMEHEHHS
WHTEJUIEKTa
cucreM
UckyccTBeHHbII OcymiecTBisieT
WHTEJUICKT U KPUTHYECKUH 0TOO
170 OcyuecTBaseT . P P
MAaIlUHHOE BigML JIAHHBIX, IIPOBEPSS UX
cOOp 1 MOATOTOBKY
o0OyueHue KNIME Ha LIEJIOCTHOCTD U
JaHHBIX JUIS
. Orange HENPOTHUBOPEYHBOCTb.
o0yueHust MojieIeit
Node-RED Hcnone3yeT MeTo 1Bl

HUCKYCCTBCHHOT'O
HHTCIIIICKTa

MOUCKA TAHHBIX U
JOCTOBEPHBIC
MCTOYHUKH JTaHHBIX
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UckyccTBeHHbIN
HUHTEJUICKT U
MAaIlIMHHOE
o0OyueHue

171 Pa3pabarsiBaeT

MOJIYJIM MAIIUHHOT'O
o0yuenus (MO) st
peleHus 3a1a4y

BigML
KNIME
Orange
Node-RED

[IpumensaeT npuHIUIBI
u Metoasl MO mpu
pelIeHuN 3a/1a4,
COTIOCTAaBIISAET KJIACCHI
3agad MO 3amgauam
npeaMeTHOH obIacTu
IIpY BHEUTHEH
MTOCTAHOBKE 331a4U
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Cmpykmypa o0pa3zosamenbHblX pe3y1bmamos

dopmupoBanre MUGPOBBIX KOMIIETCHIIUNA, HEOOXOAUMBIX [UIS MONy4YeHHs oOywarommumucs ponoidautenbHor WT-kBanudukamnmu,

o0ecreunBaeTCs MOCIe0BATEIBHBIM (POPMUPOBAHUEM ITPOMEKYTOUHBIX 00pa30BaTENbHBIX PE3yIbTaTOB, HAUMHAS CO 3HAHUH.

ID u ¢popMyMpOBKa 11€J1€BOT0 YPOBHS
¢opMupoBaHUS KOMIIETEHIM A

IIpomMekyTO4HBIC 00pa30BaTe/IbHbIC Pe3YJIbTATHI

OnbIT IPAKTHYECKOH JeATeTbHOCTH

onn

Ymenns (Y)

3uanus (3)

21 YyacTByeT B IIpoeKTax A0pabOTKU
NC npennpustuii B coctaBe
IIPOEKTHOM KOMaH/Ibl 110 KOHTPOJIEM

OIT/l1 BersBinenue nepBoHayaIbHbIX
TpeOOBaHMUs 3aKa3uUKa K TUIIOBOU

N C Ha 3Tane noAKOHTPOIbHBIX
pabot

V1 IIpoBOauTh NEPETOBOPEI C
3aWHTEPECOBAHHBIMU CTOPOHAMHU B
paMKax BBIITOJHEHHS padoT 1o
co3manuto (MoauduKaumn) u
conpoBoxaennto UC

31 [IpenmeTHas o0macTh
aBTOMATHU3AINH

32 CoBpeMeHHbIE MOIXObI U
CTaH/IapThl aBTOMATHU3AINH
OpraHH3aIiH

33 MeTtozbl BbISBICHUS
TpeOOBaHUI K MPOTPAMMHOMY
o0ecTeYeHnIo

169 Knaccudumupyer 3agauu
HCKYCCTBEHHOI'O MHTEIJIEKTA T10
OCHOBHBIE IapaMeTpam, chepy
npuMmeHeHus cucrem M

OIT/l1 BersBienue nepBoHayaIbHbIX
TpeOOBaHMUs 3aKa3uUKa K TUIIOBOU

N C Ha 3Tane noAKOHTPOIbHBIX
pabot

V1 IIpoBOauTh NEPETOBOPEI C
3aWHTEPECOBAHHBIMU CTOPOHAMHU B
paMKax BBIITOJHEHHS padoT 1o
co3manuto (MoaudUKaum) u
conpoBoxaenuto UC

31 [IpenmeTHas o0macTh
aBTOMATHU3AINH

32 CoBpeMeHHbIE MOIXObI U
CTaH/IapThl aBTOMATU3AINH
OpraHH3aIiH

33 Metozbl BBISBICHHS
TpeOOBaHUI K MPOTPAMMHOMY
o0ecIreYeHnIo

170 OcymiecTBasieT KpUTHUECKUN
0TOOp JaHHBIX, IPOBEPSIS UX HA

HCJIOCTHOCTb U HCIPOTUBOPCUYUBOCTD.

Hcnons3yer MeTonb! IOUCKA JaHHBIX
U JJOCTOBEPHBIC UICTOYHUKH TAHHBIX
CTPYKTYPUPOBAHHBIX U

OI1JI2 COop maHHBIX y 3aKa34HKa
HC o ero busHec-npoueccax

VY2 AHanu3upoBaTh UCXOIHYIO
JOKYMEHTAIMIO B paMKax
BBITOJIHEHHS padoT MO CO3/1aHUI0
(MomuduKkanum) u
conpoBoxaeHuto MC

31 [IpenmeTHas o0macTh
aBTOMATH3AINH

32 CoBpeMeHHbIE MOIXObI U
CTaH/IapThl aBTOMATU3AINH
OpraHH3aIiH

34 OtpacneBasi HOpMaTUBHO-
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ID u ¢popMyIHpPOBKA LEJIEBOT0 YPOBHS IIpomMeskyTO4HBIe 00pa30BaTe/IbHbIC Pe3YJIbTATHI

HECTPYKTYPUPOBAHHBIX JTAHHBIX TEXHUYECKast TOKyMEHTalUs
171 Ilpumensier npunuunsl U Mmetoasl | OIT/3 IToaroroska V3 Pa3pabaTbIiBaTh TOKYMEHTHI B 35 MHCTpyMEHTBI U METOABI
MO mipu pelieHuu 3aaad, moaudunmposannoit MC x pamMKax BBITIOJIHEHUsS PaboT 1Mo MIPOBEACHUS TPUEMO-CATOUHBIX
COMOCTAaBIIAET KiIacchl 3a1a4 MO MIPOBEJICHUIO PUEMO-CIATOYHBIX co3manuto (MoaudUKaum) u ucnbitanuit (Banuaanun) MC
3a/la4aM MpeAMETHOM 00acTu npu HUCIBITAHUN B COOTBETCTBHU C conpoBoxaennto UC
BHEIIIHEW MOCTaHOBKE 3aJa4u YCTaHOBJICHHBIMH PErJIAMEHTaMH U

IJIJaHAMU B paMKaX BBITIOJIHCHUS

paboT no co3ganuto (MOoAU(HUKAIIN)

u conposoxaeHuto MC
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Cmpyxkmypa Ilpozpammut

Crpykrypa Ilporpammsl peryiaupyer oOpa3oBaTelIbHbIE TPAEKTOPUU OOYYAIOIIMUXCS, IOCIEAOBATEIbHOCT OCBOEHHUS CTPYKTYPHBIX
aneMeHTOB (pa3nenos) [IporpaMmel, COOTBETCTBEHHO, TTOCIEIOBATEILHOCTE (POPMUPOBAHUS BCEX 00Pa30BaTEIbHBIX PE3YIbTATOB.

BapuaTuB / HHBapHaHT U LeJIeBbIe

CTpyKTYpHBIE 3JIeMeHThI (pa3aeabl IIporpaMMbl IIIndpel 00pa3oBaTeILHBIX Pe3yIbLTATOB
PYKTYp ( porp ) ¢po1 00p pe3y. T R T G

Obmenpodeccnonanbubiii nuka (OIILT)

1. MeTopl HCKYCCTBEHHOTO UHTEIIEKTA B IPEIUKTUBHON 3HaHug 32, 35 WMHBapuaHT 1151 BCEX TPy
aHAJIUTUKE ymenus Y1, V3 o0yyaromuxcs
2. AHanu3 MHOTOMEPHBIX JaHHBIX 3HaHus 31, 32 WMHBapuaHT 1151 BCEX TPy
o0yJaromuxcst
IpodeccnoHaNbHBIN HUKJI
3. IIpenuKkTHBHAS aHAIUTHUKA komnerennuu 21, 169, 170, 171 WMHBapuaHT 1151 BCEX TPy
3nanug 31, 32, 33, 34, 35 o0yJaromuxcst
ymenus Y1, Y2, V3
[TpakTuka / cTa)KupoBKa: ombIT pakTuyeckon aestensbHoctr OITJ(1, OIT/2,

OITJ3




O6bem [Iporpammel coctaBiseT 252 yaca.

I11. Y4ueoubiii niian Ilporpammbi
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VYuebnsiit tutan [IporpamMmel onpeiensieT nepevyeHb, MOCIeI0BATENHPHOCTh, OOIIYIO TPYIOEMKOCTh Pa3IesioB M (JOPMbI KOHTPOJIS 3HAHHIA.

O0s13aTeIbHAs AyAUTOPHAS yueOHast . - §" E =§
O6uasn Harpyska SEdae £28a £ 5 m
= ) ) B o
CtpyKTypHBIe 3JeMeHThI (pa3aesnl [lporpaMmsl TPYI0EMKOCTb. 3482 £23 | £33
PYKTYP (pasn e ) L BCEro, B T.u. npaKTHUeckme | = 5§ § RE2 g8
4acoB =82 s % ZE
4acoB 3aHATHSA, YACOB &) = e 2
3] = R
<
1. MeTopl HCKYCCTBEHHOTO MHTEIIEKTA B IPEIMKTUBHON aHAJIUTUKE 44 16 16 10 2
2. AHanu3 MHOTOMEPHBIX JaHHBIX 36 8 16 10 2
IIpodeccnoHaNbHBIN HUKJI
3. [IpenukTHBHAS aHATUTUKA 72 16 32 22 2
[IpakTuka / cTaXKUpOBKa 64 64
Htorosas arrectanus B popmare JeMOHCTPALIMOHHOTO SK3aMeHa 36 30
(BKJItOUYAst MOATOTOBKY K aTTECTALINN)
Hroro: 252 40 64 72 64 6
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IV. Kanengapubiii yueOHbI# rpaguk

Kanennapusiii yueOHbIN rpaduk mnpeactaBiseT coboil rpaduk ydeOHOTO mpoIecca, YCTaHABIMBAIOUIMN MOCIEI0BATENFHOCTD H
MPOAODKUTEIBHOCTh O0YUYCHHSI, BKITIOUAsk MPAKTUKY /CTAXKUPOBKY, U HTOTOBOW aTTECTALMH IO HEJENSIM, a TaK)Ke dTanbl accecMenTa. [Ipu atom
BpeMs, BBIACISEMOE Ha NPOXOXKICHHE OIEHKH CHOPMHUPOBAHHOCTH HHU(PPOBBIX KOMIIETEHIMHA, B 0Omer TtpynoéMmkoctu IIporpammel,
OTpaX€HHOU B Y4eOHOM IUIaHE, HE YUYUTHIBAECTCS.

CTpyKTypHBIe 3J1eMeHTHI (pa3aensl IIporpaMmel) 1 3Tanbl accecMeHTA MecCsIL

Bxoouas oyenka yugposvix komnemenyuii +

1. MeTopl HCKYCCTBEHHOTO UHTEIIEKTA B IPEIMKTUBHON aHAJIUTHKE + | +

2. AHaiu3 MHOTOMEPHBIX JaHHBIX + | +

IIpomedicymounas oyenka yugposwix komnemeHyuu +

IIpodeccnoHaNbHBINA UK + | + | +
3. [IpenukTHBHAS aHATUTUKA

[IpakTHka / cTa)XHpoBKa + |+ | +

HUmoeosas oyenka yugpposvix komnemenyuil +

Htorosas arrecranus +
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V. Padoune nporpammsl MoayJiei (KypcoB, TUCHMILINH)

Paboune mnporpamMmbl pa3pabaThIBarOTCS il  CTPYKTYPHBIX 3JIEMEHTOB (pa3/ieiioB)
[Tporpammsl, ykazanubix B Ctpykrype [Iporpammer 1 YueOHOM 1U1aHe, U COEpIKaT:

— IepeYeHb TEM, BKIIOYAIOIIMX JIEKLUHUH, CEMHUHApbl, MAacTEp-KJIacChl, MPAKTHUYECKHUE
3aHATHUS, CAMOCTOATEIbHYIO pabOTy, KOHCYJIbTAIIMHA U UHBIE BUABI y4eOHOH pabOThI C yKazaHHEM
KpaTKOI'O COJIEpKaHMs U TPYIOEMKOCTH,

— 00pa31pbl OLICHOYHBIX CPEJCTB,

— METOAMYECKHE MaTepualbl AJis IPEenojaBareiaeil 1 00yyarommxcs,

— CBEJEHHs O KaJpOBOM oOecrieueHu 00pa30BaTeIbHOTO MpoLecca.

PaGouas mporpamMma MpakTHKH / CTAXUPOBKU MPEyCMAaTPUBAET ONpEAeTICHIE eI U 3a/1a4
MPAKTUYECKON JEATENBHOCTU O0YyYarolUXCs, MIOMAAKY (IJIOAAKN) MPOXOXKIAECHUS NPAKTUKH,
3aaHusl (MHAUBUAYAJbHbIE WM TPYNIOBBIE), KPUTEPUU OLEHKU pE3YJbTATOB IMPAKTUYECKOMN
NEATETbHOCTU 00yYaIOIUXCS.
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MHWHUCTEPCTBO HAYKHU U1 BBICILIET'O OBPA3OBAHUA
POCCUMCKOM ®EJEPALINU
(benepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTENLHOE YUPEIKICHHE
BBICIIIETO 00pa30BaHUs
«YJIbSTHOBCKUM IOCYyAApCTBEHHBIN TEXHUYECKUN YHUBEPCUTET»

YTBEPXJIEHO
JlexkaH (axynbrera
MH(OPMAIMOHHBIX CUCTEM H

TEXHOJIOTUU
K.B. CBsaroB

2024r.

« »

Pabouasn nmporpamMmma JUCHUIIJIHHbI

1. MeToabl HUCKYCCTBEHHOI'0 MHTCJIJIEKTA B Hpe[lHKTl/IBHOﬁ AHAJIUTHKE

VibsHOBCK — 2024 T,
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1. Obracms npumenenusn padoueii nPpoOZPammol

PabGouass mnporpamma aucuuruinHbel «l. MeToabl HMCKYCCTBEHHOTO MHTEIUIEKTa B
MPEIUKTUBHON aHAIMTHUKE» (Hajee — paboyas mporpamma) sIBJISI€TCS YaCTbIO JOMOJIHUTEIbHON
npodecCHOHANBHON  mporpaMmbl  npodeccruoHanbHOM — mepenoarotoBkun — UT-npoduns
«McKyCCTBEHHBIN HHTEIUIEKT U MMPEAUKTUBHAS aHAIUTUKA» U HAaIpaBlieHa Ha (OPMUPOBAHUE!

— 3HaHuit 32 «CoBpeMEHHbIE TOAXOAbl U CTAHJAPThl ABTOMATU3ALIMKU OPraHU3aALNIY;

— 3HaHuil 35 «VHCTpYMEHTBI MU METOJbI IPOBEACHUS MPUEMO-CAATOUYHBIX HCIBITAHUI
(Bamuparuu) UC»;

— ymenuit Y1 «KoaupoBaTh Ha S3bIKaX MPOTrPaMMHUPOBAHUS B PaMKax BBIITOJIHEHUS] paOOTHI
0 cOo3/1aHut0 (MOAU(UKAIINN) U cOnTpoBOXACHIIO C».

— ymeHuil Y3 «Pa3pabaTbiBaTh TOKYMEHTBHl B paMKaX BBINOJHEHUS pabOT MO CO3JaHUIO
(Mogudukanym) U conpoBoxxaeHn0 MC».

OcBoeHne paboueil MporpaMmbl SIBJISIETCS WHBAPUAHTHOW JIsi BCEX OOYYAIOLIUXCS IIO
IIporpamme.

2. Cmpykmypa u Kpamkoe cooeprcanue padoueil npozpammuol

Ne
n/n

Oonbem,

HaunmenoBanue TeM,BH/bl y4e0HOH padoThI H KPaTKOe COIepKAHUE Y1eOHOT0 MaTepHaJia 4acoB

I. |[Tema 1 Oco0eHHOCTH TIOCTPOCHHMS CHCTEM NPEJIMKTHBHOW AHAJIUTHKH C 12
HCII0JIb30BAHMEM METOJ0B HCKYCCTBEHHOI'0 HHTE/LJICKTA.
Jlexnwus 1: IToHsTHE, OCOOCHHOCTH U TPAHMILIBI MPEIUKTUBHONW aHAIMTHKHU. Bo3mMoxkHOCTH 2
U OTpaHUYEHUS] IPUMEHEHUSI UCKYCCTBEHHOI'O MHTEIUIEKTA B MPEAUKTUBHON aHAJIUTUKE.
MamuHHOoe 00yueHHe, KaK KJIacC METO/0B MCKYCCTBEHHOIO MHTeNIekTa. Python — kak
MHCTPYMEHT pa3paboTku perieHuit B chepe MammHHOTO oO0y4yeHus. OcobeHHOCTH
ApPXUTEKTYPbl HCKYCCTBEHHOTO MHTEJIEKTA-CUCTEM JUIsl IPEAUKTUBHOW aHAIIUTHUKH.
Jlekiust 2: MeToapl HCKYCCTBEHHOTO HWHTEIUIEKTa [uis paboThl C  JAaHHBIMU: 2
npenoOpaboTKa, BbISBIEHHE MpoOJeM, BHIOOP MCTOYHHMKOB JaHHBIX. Busyanmzanus
TAHHBIX.

Jlexuus 3: Mogaenu npeacTaBieHNs, XpaHEHUS U YIIPaBJICHUs 3HAHUSIMU B IPEAUKTUBHOM 2
aHanutuke. MeTpuku kadectBa mojeneid. [loHstre mepeoOydeHuss mopenu. MeTombl
60pb0OBI ¢ IepeodydeHneM

[Tpaktuyeckoe 3anstue 1: COOp U MOArOTOBKA JAHHBIX, IPOEKTUPOBAHUE CUCTEMBI. 4

CamocrosrenbHas padora: BeiOop nporpaMMHO# cUCTEMBI 17151 BEpUDHUKALHH. 2
2 |Tema 2 Meroabl HMCKYCCTBEHHOI0 HHTE/UIEKTAa B MNpPeIMKTHBHOH aHAJIMTHKeE: 22

NpaKTHYeCKasi peaau3amnus.

Jlexuus 1: IlpenckasaHus Ha OCHOBE JepeBbeB pelieHui. IIpennkTuBHAs aHanUTHKA B 2

PEKOMEHIATEIbHBIX CUCTEMAX.

Jlexuus 2: Ilpeacka3zanus Ha OCHOBE PErPECCUOHHBIX MOJIEEN U HEHPOHHBIX CETEH. 4

Jlexknug 3: HeueTkuii JOrMYecKUM BBIBOX M BBIBOJ Ha OCHOBE OHTOJOrWi. Moaenu 2

NIPEJCTAaBICHHS, XPAHEHUS U YIPABJICHUS 3HAHUSIMU
IIpakTnueckoe 3aHsTHe 2: Pemenwe 3agad NPOTHO3UPOBAHMSI PETPECCHOHHBIMU 2
METO/IaMHU.
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Ne . Oo0bem,
w/n HaunmenoBanue TeM,BH/bI y4e0HOH padoThl H KPaTKOe COIepKAHUE Y1eOHOT0 MaTepHaJia 4aCOB
IIpakTnueckoe 3anarue 3: Pemenue 3a1au NporHo3upoBaHys HEHPOCETEBBIMU METOIAMH. 6
IIpakTnueckoe 3ansTue 4: PemeHue 3amay NPOTHO3UPOBAHUS METOAAMM HEYETKOMU 4
JIOTHKH.
CamocrosrenbHas padora: Beibop crocoboB 00pabOTKH U NpeACTaBICHUS PE3yIbTATOB 2
aHanIu3a.
[TpomesxyTouHas arTecTanus B popmare IpakTHIECKOTO 3a/1aHuUs 2

3. Yueono-memamuueckuii naan padouei npozpammol

KoanuecTBo yacoB

Ne HanmeHoBaHMe U KpaTKoe coiep;kaHue CTPYKTYPHOIO ayIUTOPHBIX
n/m 3jeMeHTa (pasgena) Ilporpammel CaMOCTOATE/Ib-
JIeKLMH, NpPaKTHYeCKUe HOM padoThI
CEMHUHaPbI 3aHATHA
l.ITema 1  OcoOCHHOCTH  TIOCTPOCHHS  CHUCTEM
MPEIUKTUBHON aHAIMTHKU C UCTOJIb30BAHUEM METOIO0B 6 4 2
HCKYCCTBEHHOTO MHTEJLJIEKTa
2 |Tema 2 Meronpl  MCKYCCTBEHHOIO  HMHTEIJIEKTAa B g 12 )
MPEANKTUBHON aHAUTUKE: MPAKTUYECKasl peann3anus
[IpomexxyTouHas arrectauus 2
Hroro 36
4. Konmpoab u ouenka pe3yibmamos 0ceoeHus padoueii npozpammol
OOpazoBarenbHasi OpraHu3alus BBICIIETO O00pa3oBaHUs, pealu3yromas pabdoudyro
nmporpaMMmy, OO€CIEUMBAET OPraHU3alUI0 M MPOBEACHUE TEKYLIEr0o U MPOMEKYTOUHOTO

KOHTPOJISl IEMOHCTPUPYEMBIX 00yUYarOIUMHUCS 00pa30BaATEIbHBIX PE3YJIHTATOB.

TCKYH_[I/Iﬁ KOHTPOJIb MPOBOAUTCA MPCIOJAAaBATCIICM Ha OCHOBC OLCHHWBAHUA PC3YyJILTATOB

MPAKTHYECKUX PabOT M CaMOCTOSTENIbHOW paboThl oOydaromuxcs. [IpomMexxyTOUHBINH KOHTPOIb
npoBoautcs B (opme TtectupoBaHUs. DOpMBI M METOABI TEKYIIErO0 U MPOMEKYTOYHOTO

KOHTPOJISI, KpUTEPHUH OLICHUBAHUS JIOBOASTCS IO CBEACHUS 00yUaIOIMUXCs B HaUalle 00yUYeHUs.

JUIs TEeKyIIero M TPOMEKYTOYHOTO KOHTPOJIS CO3JMAIOTCS (DOHABI OIIEHOYHBIX CPE/ICTB
(®OC). ®OC BrirOUalOT B ceOsI MENaroruuyeckue KOHTPOIbHO-HU3MEPUTENbHBIE MaTepHabl,

NpCAHASHAYCHHLBIC JId ONMPCACICHUS COOTBCTCTBUA (I/IJ'II/I HCCOOTBCTCTBI/IH) HWHIWBUAYAJIBbHBIX

00pa30BaTeNbHBIX JOCTH)KEHUH 3aIUTAHUPOBAHHBIM 00pa30BaTEIbHBIM PE3yIbTaTaM.

4.1. ®ono ouenounvix cpeocme

[Ikana olleHMBaHUS NPAKTUYECKUX PabOT C yUETOM CpOKa CAUU

HpOHeHT IPpaBUJILHBIX OTBCTOB

bamn

CTyneHT  JEMOHCTpPUpPYET  3HAHMS  TEOPETUYECKOTrO
MPAaKTUYECKOr0 MaTepuaia Mo TeMe JIabopaTopHOW paboThl, Jaet

n

Cnano
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NpPaBUIBHBIN QJITOPUTM pEIICHHs, B KOHIIE 3aHATUS CTYJCHT
BBIIACT 3aKOHYCHHYI0 U  TOJHOCTBIO  (PYHKIMOHUPYIOIIYIO
pa3paboTKy.

CTyneHT B KOHIE 3aHSATHS BBIAAET HE 3aKOHUCHHYIO W/WIM HE He cnano
MOJHOCThIO  (DYHKLIMOHHUPYIOLIYIO — pa3pabOTKy, HEKOPPEKTHO
OTBEYAET HA JIOMOJHUTEIbHBIC BOIPOCHI.

IIpakTnueckas padora Nel «COop u MOArOTOBKA JaAHHBIX, IPOEKTHPOBAHHUE CHCTEMbD)

Llenv pabomsi — coOpaTh JaHHBIE TSI CO3JAHMS POTPAMMHOMN CUCTEMBI.

Ilopsaook evinonnenus pabomuol

1) BeiOpatb crioco6 c6opa TaHHBIX.

2) Beibpatb crmocob xpaHeHus TaHHBIX.

3) BeiOpath crioco0 moaroTOBKH JaHHBIX.

4) IIpoBecTu cOOp M NOJATOTOBKY JaHHBIX.

5) [IpeaycmoTpeTb BO3MOXXHOCTh XPAHEHUSI IOTYUYESHHBIX JaHHBIX.

Koumponvusie 6onpocwi

1) B xakmx OwusHec-mpolieccax MOKET OBITh HWCIOJIb30BaH BBIOPAHHBI BaMH HAOOp
JAHHBIX ?

2) I3 kakuX MCTOYHUKOB JAHHBIX MOKET OBITh MOJy4eH BHIOPAHHBINM BaMU HA0Op JaHHBIX ?

3) Pemienne xakux 3ajad MpeaCcKa3aHUsl C UCIOJIb30BAaHUEM HCKYCCTBEHHOI'O WMHTEIJIEKTA
Oynet 3(ppexTUBHO AJI BEIOPAaHHOTO BaMU HAOOpa TaHHBIX?

4) KakuMu KpuUTEpUsIMH BBl MOXKETE OLIEHUTH Y(P(HEKTHBHOCTHh BHEJIPEHUS HCKYCCTBEHHOTO
MHTEJUJIEKTa B aHAJIN3 BEIOPAHHOTO BaMU Ha0Opa TaHHbBIX ?

5) KakoBa Oyzer apXuTekTypa Ballleid CUCTEMBI U Kakue QyHKIUN?

IpakTnueckass padora Ne2 «Pemenue 3a7a4y NPOrHO3MPOBAHUS PeErpecCHOHHBLIMU
MeTOoaMM»

Llenv pabomsi — BEIOPATH MOAXOIAIINE METOIBI U TAPAMETPHI TPOTHO3UPOBAHHUS.

Ilopsook evinonnenus pabomol

1) Onennts cnenuduky 3a7a9u TPOTHO3UPOBAHUS.

2) BeiOpath noaxoa1iuii METOl TPOTHO3UPOBAHMUSL.

3) O1ieHUTh KauecTBO MPOTHO30B U C/I€NIaTh BHIBO/IBI.

Koumponvusie 6onpocwi

1) Kakue meTobl A1 penieHus 3a/1a4 Bbl BBIOpAIU U IOYEMY?

2) B yem 0COOEHHOCTbH PErPECCUOHHBIX METO/IOB PELIECHHUS 3aa4u MPOrHO3UPOBaHUs?

3) Kak noaroroBuTh TEKCTOBBIE JaHHBIE JIJIs 00pabOTKU JTUHEHHON perpeccueii?

4) Yro obmiero u ueM otinudarotcst mojaenu Ridge u Lasso?

5) JAnst kakux 3a7a4 XOpOILIO MOJXOASIT JIMHEUHbIE PErPECCUOHHBIC MOJEIH?

IIpakTuueckass padora Ne3 «Pemenue 3aiay NPOrHO3UPOBAHUSI HelpoceTeBbHIMU
MeTOoAaMM»

Llenv pabomsi — BEIOPATH MOAXOIAIINE METOIBI U TAPAMETPhI MPOTHO3UPOBAHHUS.

Ilopsook evinonnenus pabomuol

1) Onennts cnennduKy 3a7a4u TPOTHO3UPOBAHUS.
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2) BriOpath moaxoasiuii METO I TPOTHO3UPOBAHHUS.

3) O1ieHUTh KauecTBO MPOTHO30B U C/I€NIATh BHIBOIBI.

Koumponvusie 6onpocwi

1) Kakue meTobl AJis penieHus 3a/1a4 Bbl BBIOpAIU U IOYEMY?

2) B yuem 0cOOEHHOCTh HEUPOCETEBBIX METOJIOB /ISl PEILICHUS 33]]Ja4l TPOTHO3UPOBAHUS?
3) Kak pabota ¢ HEMpOHHBIMH CETSIMU peann3oBaHa B python?

4) Kax He00X0IMMO TOTOBHUTH JJAHHBIC JIsl 00paOOTKH HEHPOHHBIMH CETSIMU?

5) Kax BbI BBITIOJIHWIIA BU3YyaIU3aLMIO JaHHBIX?

IpakTuueckas padora Ne3 «PemieHue 3a1a4 NPOrHO3UPOBAHUSA METOAAMM HEYeTKOM
JIOTUKI»

Llenv pabomsi — BEIOPATH MOAXOIAIINE METOIBI U TAPAMETPHI MPOTHO3UPOBAHHUS.

Ilopsook evinonnenus pabomuol

1) Onennts cnenuduky 3a7a9u TPOTHO3UPOBAHUS.

2) BeiOpath moaxoasiuii METO I TPOTHO3UPOBAHHUS.

3) O1uieHUTh KauecTBO MPOTHO30B U C/I€NIATh BHIBO/IBI.

Koumponvusie 6onpocwi

1) Kakyro 3aga4dy Bbl BBIOpau AJis PELLIEHUS U TOUeMy?

2) B yuem 0COOEHHOCTh HEYETKUX METOJIOB JJIsS pELICHU 3aa41 MpeICKa3aHus?

3) Pacckaxkure 06 ocobenHocTsix TimeSeries DataMining B KOHTEKCTe pelIaeMoi 3a1auH.

4) Pacckaxkute noapoOHee 0 HEYETKON PErpeccur B KOHTEKCTE pelIaeMou 3a/1auu.

5) B uem npeumy1ecTBa U HEIOCTATKU UCIIOJIB30BAHUSI METOJIOB HEUETKOW JTIOTUKHU ?

5. Yuebno-memoouueckux mamepuanoe 011 odyuawouuxca u npenooagameeil

1) Meromonorus miaHUPOBaHUS SKCIIEPUMEHTA : METOINYECKUE YKa3aHUs K Ja00paTOpHBIM
paboram / coct. T. II. AGomemmk. — VYmesHoBck : Yul'TY, 2011 - 38 c¢. URL:
https://lib.ulstu.ru/venec/2011/Abomelik.pdf

2) lllypun, K. B. I[lnanupoBanme m 00pabOTKa pPE3yJbTATOB SKCIIEPUMEHTA : ydeOHOE
nocobue / K. B. Ulypun, O. A. Konsutos, U. I'. [lanun. — Koponés : MI'OTY, 2019. — 196 c.
— ISBN 978-5-00140-385-2. — Texkcr : snexTpoHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs
cuctema. URL: https://e.lanbook.com/book/140930 (mara obpamenus: 10.07.2024). — Pexum
JOCTYyTIA: JJIsl aBTOPH3. TTOJIb30BATENIEH.
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6. Kaoposoe obecneuenue oopazosamenvnozo npoyecca

Bce 3ansTus B pamkax AaHHOM pabOoudeil mporpammbl OyAyT HPOBEIEHBI CIEAYHOIIUMU
IIPENOAABATEIISIMH:

— OwmnnoB  Anekced  AlekcaHApoBHY, K.T.H., JOLEHT, JOLEHT Kadeapsl
«Mudopmanmonnsie cuctemsl», Yl 'TY.

— Crentomikun  Jlenuc HropeBud, cHenuaiucT IO KOMIIBIOTEPHOMY 3pEHHI0 H
MammHHOMY 00y4deHunio, OO0 «CumobupCodty.

7. Mamepuanbno-mexnuueckoe odecneuenue peaiuzayuu padoueil npozpammol

HaumenoBanue OcHaieHHOCTh crienuanbHbIX | [lepedeHp  JTUIICH3UOHHOTO
Ne | cnernuanbHBIX MOMENICHUH W | TOMEUICHHI U TIOMEIICHUH I | TIPOrPaMMHOTO OOECIICUCHHUS
/0 | HOMEIIEHUIH TS CaMOCTOSITeTTLHON pabOThI (TIOIICKHT €XKETOTHOMY
CaMOCTOSITEIILHOM PadOTHI 0OHOBJICHHIO)
1 | YueOHble aymutopun yig | YucOHas MeOeb: croibl, | Microsoft Windows; Adobe
MIPOBEACHUS JICKIIUN cTyaps nans  oOyuwarommxcs; | Reader; Microsoft Office

CTOJ, CTYJ JJIsI TIPEroaBaTeIs,
J0CKa MarHUTHO-MapKepHasl.
AynuTopHsi, OCHaIICHHAS
KOMIUIEKCOM TEXHHYECKUX
cpeacTB 00y4eHus (IPOEKTOpP,
9KpaH, KOMIBIOTEP)

2 | YueOHble aymutopun uig | YueOHas MeOeb: croisbl, | Microsoft Windows; Adobe
MpoBeNeHUs J1a0OpaTOpHBIX | CTynbs Ans  oOyuatomuxcs; | Reader; Microsoft Office
paboT, MpaKTHYECKUX padoT, | CTOJ, CTYJ JUIs MPEToJaBaTeIs.

TPYMIIIOBBIX n | KommbroTepbl, 00beIMHEHHBIC B
WHIUBULYaIbHBIX JIBC, c Beixonom B IHTEpHET
KOHCYJIbTalUN
3 | YueOusie aymutopum s | YueOHas MeOeb: croibl, | Microsoft Windows; Adobe

TEKyWIEro  KOHTpoOnsA M | cTydabs i oOywarommxcs; | Reader; Microsoft Office
MPOMEKYTOYHOM aTTeCTallMu | CTOJ, CTYJI AJIS IPEToiaBaTes.
Kommbrorepsl, 00beJMHEHHEBIE B
JIBC, c BeixonoMm B MlHTEpHET

4 | IlomermeHus g | PaGoune Mecta, | Microsoft Windows; Adobe
CaMOCTOSITEIbHOM ~ paboThl | obopynoBanueie  [I9BM ¢ | Reader; Microsoft Office
(unTanbHBIH 3am  HayuHOH | BeixogoM B UuTepret (Wi-Fi)
OMOIMOTEKN)

8. Ungpopmayuonnoe obecneuenue peanuzayuu padoyeil npozpammol

Ocnoenas numepamypa

1) Meromonorus miaHUPOBAaHUS HKCIIEPUMEHTA : METOIMYECKHE YKa3aHUs K 1a00paTOPHBIM
paboram / coct. T. II. AGomemmk. — VYmesHoBck : Yul'TY, 2011 - 38 c¢. URL:
https://lib.ulstu.ru/venec/2011/Abomelik.pdf

2) lllypun, K. B. I[lnanupoBanme u 00pabOTKa pPe3yJbTATOB SKCIIEPUMEHTA : ydeOHOe
nocobue / K. B. Ulypun, O. A. Konsutos, U. I'. [Tanun. — Koponés : MI'OTY, 2019. — 196 c.
— ISBN 978-5-00140-385-2. — Texkcr : snexTpoHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs
cuctema. URL: https://e.lanbook.com/book/140930 (mara obpamenus: 10.07.2024). — Pexum
JOCTYyTIA: JJIsl aBTOPH3. TTOJIb30BATENIEH.

Hononnumenvnasn numepamypa
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1) Tpouun, Bagum I'eopruesuu. IlnanupoBaHue M ynpaBiieHME HAyYHBIMH IPOEKTaMU C
NPUMEHEHUEM COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH : ydeOHOe
nocobue / B. I'. Tporun. — Yaesuosck : Yal'TVY, 2017. — 211 c. - loctynen Taxxe B aTepHETE
https://lib.ulstu.ru/venec/disk/2017/145.pdf

Humepnem-pecypcoi

1) DnexkrporHO-O6MOMMOTEUHAs cCUCTeMa m3AaTenbeTBa «Jlanby http://e.lanbook.com/

2) DnexktpoHHas OMOIMOTEKA 110 BCEM OTPACisiM 3HAaHUN www.iprbookshop.ru

3) DnexTpoHHast OMOIMOTEKA IO BCeM oTpaciisiM 3HaHwui http://biblioclub.ru

4) Hayunas snextponnasi Oubimoteka http://elibrary.ru/defaultx.asp

5) Marepuansl o ynpasieHHIO mpoektaMmu https://habr.com/hub/pm/

6) Matepuansbl 110 HICKyCCTBEHHOMY UHTEIJIEKTY

https://habr.com/ru/hub/artificial intelligence/
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MHWHUCTEPCTBO HAYKHU U1 BBICILIET'O OBPA3OBAHUA
POCCUMCKOM ®EJEPALINU
(benepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTENLHOE YUPEIKICHHE
BBICIIIETO 00pa30BaHUs
«YJIbSTHOBCKUM IOCYyAApCTBEHHBIN TEXHUYECKUN YHUBEPCUTET»

YTBEPXJIEHO
JlexkaH (axynbrera
MH(OPMAIMOHHBIX CUCTEM H

TEXHOJIOTUU
K.B. CBsaroB

2024r.

« »

Pabouasn nmporpamMmma JUCHUIIJIHHbI

2. Anaamn3 MHOTOMEPHBIX JaHHBIX

VibsHOBCK — 2024 T,
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1. Obracms npumenenusn padoueii nPpoOZPammol

Pabouas mporpamma TUCHHMITIUHBI «2. AHaAIN3 MHOTOMEPHBIX JaHHBIX» (Jaynee — pabodas
IporpamMma)  SIBJISIETCSI  4acTblO  JONOJHUTENBHOM  MPOQPECCHOHAIBbHOM  IPOrpaMMbl
npodeccuonansHoii  mepenoarotoBku  UT-mpopunst  «VCKycCTBEHHBIH —~ MHTEIEKT |
MPEIUKTUBHAS aHATUTHKA» U HANpaBieHa Ha (popMHUpOBaHKE 3HAHUI:

— 31 «IIpenmerHas 061acTh aBTOMATH3ALUNY;

— 32 «CoBpeMeHHbIE TOAXObl U CTaHIaPThl ABTOMATU3ALIMN OpraHU3aAIIN.

OcBoeHne paboueil MporpaMmbl SIBJISIETCS WHBAPUAHTHOWU JUIsi BCEX OOYYArOUIUXCS IIO
IIporpamme.

2. Cmpykmypa u Kpamkoe cooeprcanue padoueil npozpammuol

Ne . Oo0bem,
/i HaunmenoBanue TeM,BH/bI y4e0HOH padoThl H KPaTKOe COIepPKAHUE Y1eOHOT0 MaTepHaJia 9aCOB
1. |Tema 1 MeTroabl aHaJIM3a MHOTOMEPHBIX JAHHBIX. 17
Jlekust 1: IlepBuuHast oOpaboTka JaHHBIX. MeTonabl NpeABAPUTEIHHONH 00pabOTKU 2
JaHHBIX — OYMCTKA, HOpMaJIM3allusl, BBbIJEICHUE IPHU3HAKOB, IPeoOpazoBaHHE,
YIUIOTHEHHE.
Jlexuus 2: UccnenoBanue 3aBucumoctedl. KoppensuumoHHbl aHamu3. PerpeccroHHBIM 2
aHaJIn3.
Jlexuusa 3: CHuxeHHE pa3MEpHOCTH NPHU3HAKOBOIO IMPOCTPAHCTBA. METOA TIJIaBHBIX 2
komrnoHeHT (MI'K). dakTopHblit aHanus.
Jlekuus 4. Metoapl NECKpUNTUBHOM AHAIMTUKU W3MEHEHUM IOKa3aTelied Ha OCHOBE 2
BPEMEHHBIX PSIOB.
Jlekuus 5: Mertoapl NPEIUKTUBHOM aHAIWUTUKU HM3MEHEHUM IIOKa3aTeled Ha OCHOBE 2
BPEMEHHBIX PSIOB.
Jlexums 6: MeToapl NPECKPUNTHBHONW aHAJIMTUKKM Ha OCHOBE JIMHTBUCTUYECKOTO 2
PE3IOMUPOBAHUS U HEYETKUX MOJEIIEH.
CamocrosrenbHas pabora: Beibop mpeamerHoi obsactu s aHanuza. Omnpenenenue 5
3a/1a4H.
2 |Tema 2 AHaJIM3 BpeMEHHBIX PSAI0B. 25

Jlexuus 1: Buasl Mogeneit BpeMeHHBIX psiioB. KOMIIOHEHTHI BpEMEHHBIX PSIOB.
Jlexuus 2: 3agaun aHanu3a BPEMEHHBIX PSIOB.

[Ipaktuueckoe 3ansitue 1: IIlporao3upoBanue Ha OCHOBE CTaTUCTUYECKOTO MOAXOA.
[IpakTuueckoe 3anstue 2: [Iporao3upoBaHue Ha OCHOBE HEYETKOIO MOAXOa.

WD o0 0 N N

CamocrosarenbHas pabota: [IpoBeaeHne CpaBHUTEIBHOTO aHAIN3a MOJIENIEH BPEMEHHBIX
PAIOB.

[TpomesxyTouHas arTecTanus B popmare IpakTUIECKOTO 3a1aHuUs 2
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3. Yueono-memamuueckuii naan padouei npozpammol

KoauyecTBo yacoB
Ne HanmeHoBaHMe U KpaTKoe coiepskaHue CTPYKTYPHOIO ayIUTOPHBIX
n/m 3jeMeHTa (pa3gena) Ilporpammel CaMOCTOATE/Ib-
JIeKLMH, NpPaKTHYeCKUe HOM padoThI
CEMHUHaPbI 3aHATHA
1. | Tema 1 MeTo/pl aHaJ K32 MHOTOMEPHBIX JAHHBIX 12 - 5

Tema 2 Ananuz BpeMEHHBIX psJOB 4 16 5
[IpomexxyTouHas arrectauus 2
Htoro 44

4. Konmpons u ouyenka pe3yibmamnos 0C60eHUsA padoueii npozpammol

OOpazoBaTenpHas OpraHu3alusl BBICHIETO O0pa3oBaHUs, peanusyionias padbodyro
nporpamMmy, o0O€cleYrBaeT OPraHU3alUi0 W MPOBEIEHHE TEKYIIETO0 W IMPOMEKYTOYHOTO
KOHTPOJISI AEMOHCTPUPYEMBIX 00YJarOIIUMUCS 00pa30BaTENbHBIX PE3YIIbTATOB.

Texyumii KOHTPOJb TMPOBOAUTCS TPENOJABATEIEM HAa OCHOBE OLEHUBAHHS PE3yJbTaTOB
MPAKTHYECKUX PadOT M CaMOCTOSTENIbHOW padoThl oOydaromuxcs. [IpomMexxyTOUHBIN KOHTPOIb
npoBoautcsi B (opme TtectupoBaHUs. DopMBI M METOABI TEKYIIErO W MPOMEKYTOYHOTO
KOHTPOJISI, KpUTEPUH OIICHUBAHUS JOBOAATCS A0 CBEACHUS 00yUJaIOUINXCs B Hadaine o0ydeHusl.

JUIs TEeKyIero ¥ MPOMEKYTOYHOTO KOHTPOJIS CO3JMAIOTCS (DOHABI OIIEHOYHBIX CPEICTB
(®OC). ®OC BrarovarOT B ceOs MENaroruuyeckue KOHTPOIbHO-HU3MEPUTENbHBIE MaTepHabl,
NpeIHa3HAYCHHBIE JUISI OMpPENENICHUsT COOTBETCTBHS (MM HECOOTBETCTBHUS) HHIWBUIYAJIHHBIX
00pa30BaTeNbHBIX JOCTH)KEHUH 3aIUIAaHUPOBAHHBIM 00pa30BaTEIbHBIM PE3yIbTaTaM.

4.1. ®ono ouenounvix cpeocme

[Ikana oreHMBaHUA MPAKTHYECKUX PabOT C yU4ETOM CpOKa CIa4YH

[IpoLeHT NpaBWIBHBIX OTBETOB bayn
CryneHt JEMOHCTPUPYET 3HAHUSA TEOPETUUECKOT0 u Cnano
MPAaKTUYECKOr0 MaTepuana Mo Teme J1abopaTopHOW paboThl, Jaet
NpPaBUIBHBIN QJITOPUTM pEIICHHs, B KOHIIE 3aHATUS CTYJCHT
BBIIACT 3aKOHYCHHYI0 U  TOJHOCTBIO  (PYHKIHMOHUPYIOIIYIO
pa3paboTKy.
CTyneHT B KOHIE 3aHSATHS BBIAAET HE 3aKOHUCHHYIO W/WIM HE He cnano
MOJTHOCThIO  (DYHKIMOHHUPYIOLIYIO — pa3pabOTKy, HEKOPPEKTHO
OTBEUAET HA JONOJIHUTEIbHBIE BOIPOCHI.

IIpakTnueckas padora Nel «I[Iporuo3npoBaHue Ha OCHOBE CTATHCTHYECKOT0 MOIX0/1a)»
L]env pabomsi — BHITIOTHUTH MPOTHO3UPOBAHUE HA OCHOBE CTATHUCTUYECKOTO TIOIX0/1A.
Ilopsaook evinonnenus pabomol

1) Haiftu noaxonasiimuii HabOp TaHHBIX.

2) [Ipeno6paboTaTh 1aHHBIE.

3) OnpenenuTh 3HAaUUMbIE PU3HAKHU.

4) BeINOJHUTH POTHO3UPOBAHUE.
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5) O1ieHUTh Ka4eCTBO U C/IeTIaTh BBIBOIBI.

Konmponvusie 6onpocul

1) [ToctaHnoBka 3amaum, OCHOBHBIE 3ajauun aHanuza BP. Kpurepum kauectBa mopelnei.
CranroHapHbI€ U HECTALIMOHAPHBIE BPEMEHHBIE PSI/IbIL.

2) Kakue ocHOBHBIE Kjacchl MeToja0B aHanmm3a BP? Data-driven m model-driven meTobr
aHaiu3a. [IpodiemMbl MporHo3upoBaHusl.

3) [IpuHUIMIIBI TPOTHO3UPOBAHUS B CTATUCTUYECKOM MOX0/1€ K aHanu3y BP.

4) lexomno3uuust BP, Tumbl naTTepHOB.

5) Mopenu tperna BP (Ha ocHOBe (QyHKINIT OT BpeMEHH).

IMpakTnueckas padora Ne2 «I[Iporuo3upoBaHue Ha OCHOBE HEYETKOI0 MOIX0/1a)»

L]env pabomsi — BHITIOTHUTH MPOTHO3UPOBAHUE HA OCHOBE HEUETKOTO MOIX0/1A.

Ilopsook evinonnenus pabomuol

1) Haittu noaxonsiuii Ha0Op TaHHBIX.

2) [Ipeno6paboTaTh 1aHHBIE.

3) OnpenenuTh 3HaUUMbIE PU3HAKH.

4) BeINOJHUTH POTHO3UPOBAHUE.

5) O1ieHUTh Ka4eCTBO U C/IeTIaTh BBIBOIBI.

Konmponvusie 6onpocul

1) Heuetkuit noaxox k mporuozupoBanuio BP. Dramnbl aHanu3a u mporHo3upoOBaHMUSL.

2) Metonapl nporuo3upoBanusi BP B neuetkom nojaxojne. bazosas monens neuerkoro BP Q.
Song & B. Chissom (S-monenb) u ee pa3HOBUIHOCTH.

3) Bunbl Mojieneit HeYETKOTO JIOTHYECKOTO BBIBOJA, MPUMEHSEMBIE TPY MTPOTHO3UPOBAHUN
HeueTkux BP (Mampaanu, CyxeHo).

4) 3anaya aHanu3a HeueTKUX TeHjeHuuit BP. @opmanuzanus HeueTkoil TeHaeHIuu. Buib
HEYETKUX TEHIECHIINN.

5) OcHoBHbI€ 3a/1aun aHanu3a BP B TepMuHaX HEUETKUX TEHACHIIUM.

5. Yuebno-memoouueckux mamepuanoe oaa odyuawouuxca u npenooagameeil

1) IlpumeHeHre METOAOB MHTEIUIEKTYAIbHOTO aHAJIN3a JAHHBIX U MPOIECCOB: MPAKTUKYM /
coct. T. B. AdanacreBa. — YabsiHoBck : Yl TV, 2018. — 51 c.

2)2.  Octpoyx, A. B. UnTennexryanbHble HHPOPMAIMOHHBIE CUCTEMBI U TEXHOJIOTUH :
monorpadus / A. B. Octpoyx, A. b. HukonaeB. — 2-e uzn., crep. — Canxkr-IlerepOypr : Jlans,
2021. — 308 c. — ISBN 978-5-8114-8578-9. — Texkcrt : anekTpoHHbIN // JlaHb : 3IEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/177839 (mara oOpaiieHus:
08.10.2021). — Pexxum nocTyna: Ajig aBTOPU3. MOJIb30BaTENCH.

6. Kaoposoe obecneuenue oopazosamenvnozo npoyecca

Bce 3amsaTust B paMkax naHHOW pabodeil mporpammbl OyayT TPOBEACHBI CIEXyOIINM
IIPENoAaBaTEIEM:

— PomanoB AnTOH AuekceeBudY, K.T.H., JOLEHT, 3aB. Kadempoit «WHpopMarmoHHbIe
cuctembly, Yal'TV.
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7. Mamepuanvno-mexnuueckoe odecneuenue peaiuzayuu padoueil npozpammaol

HaumenoBanue OcHaleHHOCTh crielManbHblX | [lepedyeHs  MTUIIEH3MOHHOTO

Ne | cenuanbHBIX MOMEUICHWH W | TOMELICHUH W MOMEIIEHUH A1 | MPOrpaMMHOTO OOeCTIeUeHUs

/0 | TOMEIeHUH st CaMOCTOSTEIBHON PadOTHI (momnexuT €XErogHOMY
CaMOCTOSITEIILHOM PadOTHI 0OHOBJICHHIO)

1 | YueOHble aynmutopuu yig | YucOHas MeOeb: croibl, | Microsoft Windows; Adobe

MIPOBEACHUS JICKIIUN cTyaps nans  oOyuwarommxcs; | Reader; Microsoft Office
CTOJI, CTyJ AJISl TIpenojaBarets,
JIOCKa MarHUTHO-MapKepHasl. Python, BigML, KNIME,
Aypurtopus, OCHaIlleHHas Orange
KOMITJIEKCOM TEXHUYECKUX
cpeacTB 00y4eHus (IIPOEKTOp,
9KpaH, KOMIBIOTEP)

2 | YueOHble aymutopun uig | YueOHas MeOeb: croibl, | Microsoft Windows; Adobe
NpoBeNeHUs J1a0OpaTOpHBIX | CTynbs Ans  oOyuatomuxcs; | Reader; Microsoft Office
paboT, NpakTHYECKUX padoT, | CTOJ, CTYJ IS IpEeroaaBaTes.

IPYIIIOBBIX u | Kommeiotepsl, o0beaunennsie B | Python, BigML, KNIME,
WHIUBULYaIbHBIX JIBC, c Beixonom B IHTEpHET Orange
KOHCYJIbTaUN

3 | YueOusie aymutopum s | YueOHas MeOeb: croibl, | Microsoft Windows; Adobe
TEKyWIEro  KOHTpoOnsA M | cTydabs i oOywarommxcs; | Reader; Microsoft Office
MPOMEKYTOYHOM aTTeCTalluu | CTOJ, CTYJI AJIS MPEToiaBaTes.

Kommwrotepsl, 00beaunennsie B | Python, BigML, KNIME,
JIBC, ¢ BeixogoM B HTEpHET Orange

4 | IlomermeHus g | PaGoune Mecta, | Microsoft Windows; Adobe
CaMOCTOSITEIbHOM ~ paboThl | obopynoBanueie  [I9BM ¢ | Reader; Microsoft Office
(unTanbHBI 3am  HayuHOH | BeixogoM B UnTepret (Wi-Fi)

OUOIMOTEKN) Python, BigML, KNIME,
Orange

8. Ungpopmayuonnoe obecneuenue peanuzayuu padoyeil npozpammol

Ocnoenas numepamypa

1) IlpuMeHeHrEe METOZI0B MHTE/UICKTYaJIbHOTO aHAJIM3a JAHHBIX U MPOIIECCOB: MPAKTUKYM /
coct. T. B. AdanacweBa. — YabsiHoBck : Yl TV, 2018. — 51 c.

2) 2.
monorpadus / A. B. Octpoyx, A. b. HukonaeB. — 2-e uzn., crep. — Canxkr-IlerepOypr : Jlans,
2021. — 308 c. — ISBN 978-5-8114-8578-9. — Texkcrt : anekTpoHHbIN // JlaHb : 3IEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/177839 (mara oOpaiieHus:
08.10.2021). — Pexxum nocTyna: Ajig aBTOPU3. MOJIb30BaTENCH.

Octpoyx, A. B. UnTennekryanbHbie HHPOPMAITMOHHBIE CHCTEMbBI U TEXHOJIOTUU :

Lononnumenvnas numepamypa

1) 'ynmakoB, B. K. CrpykTypsl M anropuTMbl 00paOOTKM MHOTOMEPHBIX JJaHHBIX
monorpadus / B. K. I'ymakos, A. O. Tpybakos, E. O. Tpyb6akoB. — Canxr-IlerepOypr : Jlans,
2021. — 356 c. — ISBN 978-5-8114-2962-2. — Texkcrt : 31eKTpOoHHBIH // JlaHb : 3IEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/169211 (mara oOpaiieHus:
10.07.2024). — Pexxum nocTymna: A aBTOPHU3. MOJIb30BaTENCH.

2) UnTennekryanbHbIl IIPEAVKTUBHBIN

MYJIBTI/IMOI[aJ'IbHBII\/’I aHaJInu3

cmabocTpyKTypupoBaHHBIX Oonbiux qaHHbIX / H.I'. Spymkuna, U.A. Aunpees, [.1O. ['ycbkoB u
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ap. — YabsiHoBek : Yl TV, 2020. — 220 c.

3) Makmianos, A. B. TexHomoruu MHTEUIEKTYyaIbHOTO aHaK3a JaHHBIX : yueOHOe rmocooue
/ A. B. Makmanos, A. E. XKXypasneB. — 2-e u3n., crep. — Cankr-IletepOypr : Jlanp, 2019. —
212 c¢. — ISBN 978-5-8114-4493-9. — TekcTt : »nekTpoHHBIH // JlaHb : 3IEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/120063 (mara oOpaiieHus:
10.07.2024). — Pexxum nocTymna: A aBTOPHU3. MOJIb30BaTENCH.

4) AdanacneBa, T. B. BBeaeHne B NpoeKTUPOBAHUE CUCTEM HHTEIIEKTYaJIbHOI'O aHaJIM3a
naHHBIX : yuebHoe mocobue / T. B. AdanacbeBa. — Ynbsnosck : Yul'TY, 2017. — 64 c. —
ISBN 978-5-9795-1686-8. — Tekct : snektpoHHblid // JlaHb : 3IEKTPOHHO-OMOTMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/165064 (mara obpamenus: 10.07.2024). — Pexum
JOCTYyTIA: JJIsl aBTOPH3. TTOJIb30BATEIEH.

Humepnem-pecypcoi

1) DnexkrporHO-OMOMMOTEUHAs cCUCTeMa m3AaTenbeTBa «Jlanby http://e.lanbook.com/
2) DnexkTpoHHas OMOIMOTEKA 110 BCEM OTPACsiM 3HAaHUN www.iprbookshop.ru

3) DOnexkrponHas 6uOIMOTEKA IO BCEM OTpacisaM 3HaHwui http://biblioclub.ru

4) Hayunas snextponnast Oubimoteka http://elibrary.ru/defaultx.asp

5) Marepuansl o ynpasieHHI0 mpoektaMu https://habr.com/hub/pm/

6) Matepuansbl 110 HICKyCCTBEHHOMY MHTEIJIEKTY

https://habr.com/ru/hub/artificial intelligence/
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MHWHUCTEPCTBO HAYKHU U1 BBICILIET'O OBPA3OBAHUA
POCCUMCKOM ®EJEPALINU
(benepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTENLHOE YUPEIKICHHE
BBICIIIETO 00pa30BaHUs
«YJIbSTHOBCKUM IOCYyAApCTBEHHBIN TEXHUYECKUN YHUBEPCUTET»

YTBEPXJIEHO
JlexkaH (axynbrera
MH(OPMAIMOHHBIX CUCTEM H

TEXHOJIOTUU
K.B. CBsaroB

2024r.

« »

Pabouasn nmporpamMmma JUCHUIIJIHHbI

3. Hpe}:[I/IKTI/lBHaH AHAJIUTHKA

VibsHOBCK — 2024 T,
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1. Obracms npumenenusn padoueii nPpoOZPammol

Pabouass mporpamma mucumminabl «3. IlpeaukTuBHAasS aHanuTHKa» (nanee — pabodas
IporpamMma)  SIBJISIETCSI  4acTblO  JONOJHUTENBHOM  MPOQPECCHOHAIBbHOM  IPOrpaMMbl
npodeccuonanbHoi  nepenoarotroBkn  UT-npodpuns  «VICKycCTBEHHBIM  MHTEJUIEKT, U
NPEeIUKTUBHAS aHAJTUTHKA» U HANpaBiieHa Ha (popMHUpOBaHUE:

— xomnerenuuii 21 «JlopabateiBaer koHpurypaumu u moxyinun WMC (uHbOpManmoHHBIE
CHCTEeMBI) mpeanpusatuii», 169 «MneHTnduuupyer mpuHAAICKHOCTh MPOOIEMHONW o01acTu K
KJlaccy pemaemsix 3agad ¢ nomouisto UM», 170 «Mcnonb3yer MeTobl peayKIUU pa3sMEPHOCTH
AJIEMEHTOB Habopa JaHHBIX M UX IPEIBAPUTEIBHOW CTAaTUCTHYECKOM OOpabOTKH, pa3METKH
CTPYKTYPHUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX JaHHBIX», 171 «lIpumeHnser meroasl U KpUTEpUH
OLICHKM KadecTBa Mozened MO, ompenenseT KpUTEpUM M METPUKH OLIEHKH pEe3yJbTaTOB
MozenupoBanus. CaMOCTOATENBHO PELIAET 3aJauM aHalli3a, POrHO3UPOBAHUS, IUIAHUPOBAHUS,
CUHTE3a U IPUHATHS PELLICHUI».

— 3Hanuii 31 «lIpeamerHas obOnacte aBTOMaTu3auu», 32 «CoOBpeMEHHBbIE MOAXOAbI U
CTaHJapThl aBTOMATU3ALMM OpraHuzauun», 33 «MeToasl BbISABIEHUS TpeOOBaHUU K
IIPOrpaMMHOMY obecrieueHuto», 34 «OTpaciieBasi HOpMaTUBHO-TEXHUYECKAs TOKyMEHTALUA, 35
«MHCTpYMEHTBI U METO/IbI IPOBEACHUSI IPUEMO-CIATOUHBIX UcTIbITaHUM (Bamuaanun) UCx»;

— ymerul Y1 IIpoBoauTh neperoBopel C 3aMHTEPECOBAHHBIMM CTOPOHAMM B paMKax
BEITIOJTHEHUsT paboT mo co3manuio (Momudukamuu) wu  compoBoxaeHuio HC», VY2
«AHaNMM3UPOBAaTh MCXOAHYIO JOKYMEHTALMI0 B paMKaxX BBIINOJHEHUS paldoOT IO CO3/IaHUIO
(Mmomudukaruu) wu compoBoxneHuto HC», VY3 «Pa3pabarteiBaTh TOKyMEHTHI B paMKax
BBITIOJTHEHUS padoT 10 co3aaHuI0 (MoauduKkannu) u conpoBoxaeHunio UC».

OcBoeHne paboueil MporpaMmbl SIBJISIETCS WHBAPUAHTHOW JUIsi BCEX OOYYArOUIUXCS IIO
[Iporpamme.

2. Cmpykmypa u Kpamkoe cooeprcanue padoueil npozpammuol

Oonbem,

HaunmenoBanue TeM,BHbI y4e0HOH padoThI M KPaTKOe CO/lepKaHNEe YIeOHOT0 MaTepHaJia 4aCoB

1. |Tema 1 IlpeaukTUBHAS AaHAJIUTHKA 42
Jlekimst 1: OcHOBHBIE 3amaud aHaiau3a MAaHHBIX. OO030p METOAOB MpeIUKTUBHOU 2
AHATUTUKK. 3a/1a4l TPEAUKTUBHON aHATUTUKU. OCHOBBI NMPEIUKTHBHON AaHAIUTHKU U
aHann3a JaHHBIX. [leHHOCTh aHAMUTHKH JUIs OU3HEca.

Jlexnwmst 2: Beibop 1enu, 3a7a4y U CTpaTeruy aHanu3a. AHanu3 crparerud. [lnanupoBanue 2
U MOHMTOPUHI. AHanmu3 TpeOoBaHMM U mpoekTHpoBaHue. OIEHKa PELICHUH.
Omnpenenenue HauboJee ONTUMAIBHBIX PEIICHUI.

Jlexuus 3: Dramnbl penieHus 3a1aun aHanu3a AaHHbIX. [locTanoBka 3agaun. BBoa maHHBIX 2
B 00paborky. KauectBennbiii ananmu3. KommuyecTBeHHOE ONMCaHWE — JaHHBIX.
WuTepnperanyst pe3ynbTaToB.

Jlexuust 4: IlepBuuHast o0paboTKa JaHHBIX. MeTonabl MpeABAPUTEIHHONH 00pabOTKU 2
JaHHBIX — OYMCTKA, HOpMaJIM3allusl, BBIJEJICHUE IPHU3HAKOB, IPeoOpazoBaHHE,
ymotHeHne. OmnucaTenbHbIe XapaKTepUCTUKU U 0ToOpakeHue naHHbiX. Knaccupukanus
CTaTUCTHYECKHUX JAHHBIX 110 PA3IMYHBIM KPUTEPUSIM.
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Ne . Oo0bem,
w/n HaunmenoBanue TeM,BH/bI y4e0HOH PadoThI M KPaTKOe CO/lepKaHue YIeOHOT0 MaTepHaJia 4aCOB
Jlexuus 5: Cucremsl A1 aBTOMAaTU3allMi aHAIW3a JaHHBIX U IPEIUKTUBHON aHAJIUTHKHU. 2
Ocob6ennoctu ucnonb3oBanus. Jinnenzuu. OcoOeHHOCTH padOThI ¢ JaHHBIMHU.
Jlekmst  6: HWudopmanmonnas ©OezonmacHocTb. (OOecrneyenne HH(DOPMAITMOHHON 2
6e3omacHocTH NpH pabore ¢ AaHHbIMU. KoHdunennuansHsle ganHele. [lepcoHambHbIE
JaHHBIE.
Jlexmst 7: OcoOEHHOCTH TOCTPOEHUSI CHCTEM MPEIUKTUBHOW aHAMUTHKH. OCHOBHBIE 2

XapaKTEPUCTUKU CUCTEMBI.

Jlexuus 8: IlpequkTrBHAS aHATUTUKA: PAKTHYECKas peain3anus 2
[TpakTuyeckoe 3ansaTue 1: AHanu3 npobiaeMHo obiacTu. 8
IIpakTnueckoe 3anATue 2: AHaIU3 JIUTEPATYPbl U HICTOUHUKOB. 8
IIpakTnueckoe 3ansatue 3: [locTpoeHne NHTEIEKTYyaIbHOM IPOTHOCTUYECKOM CUCTEMBI. 16
CamocrosrenbHas pabora: Beibop mpeamerHoit obsactu s aHanuza. OmnpeneneHue
3ama4yn. BeIOOp MOaXOASIIIINX METOIOB. 22
[TpomesxyTouHas arTecTanus B popmare IpakTUIECKOTO 3a1aHuUs 2
3. Yueono-memamuueckuii naan padouei npozpammol
KoanuecTBo yacoB
Ne HanmeHoBaHMe U KpaTKoe coiepskaHue CTPYKTYPHOTO ayIUTOPHBIX
n/n 3jeMeHTa (pa3gena) Ilporpammel CaMOCTOATEJIb-
JIeKLMH, NPaKTHYeCKUe HOM padoThI
CEMHUHaPbI 3aHATHSA
1. | Tema 1 [IpenukTUBHAS aHAIUTHKA 16 32 22
[IpomexxyTouHas arrectauus 2
Htoro 72

4. Konmpons u oyenka pe3ynbmamoe 0C60eHus padouei npozpammol

OOpas3oBaTenpHasi OpraHu3alys BbICHIETO0 O0pa3oBaHMs, peanusyoomas padouyro
nporpamMmy, o0OecleYrBaeT OpraHU3alUi0 W MPOBEICHHE TEKYIIETO0 W IMPOMEKYTOYHOTO
KOHTPOJISI AEMOHCTPUPYEMBIX 00YJarOIIUMUCS 00pa30BaTEIbHBIX PE3YIbTATOB.

Texyumii KOHTPOJNb MPOBOAWUTCS MPENOJABATEIEM HA OCHOBE OLEHUBAHHS PE3yJbTaTOB
MPAKTHYECKUX PabOT M CaMOCTOSTENIbHOW padoThl oOydaromuxcs. [IpomMexxyTOUHBIN KOHTPOIb
npoBoautcsi B (opme TtectupoBaHUs. DopMBI M METOABI TEKYIIErO0 W MPOMEKYTOYHOTO
KOHTPOJISI, KpUTEPUH OIICHUBAHUS JOBOAATCS A0 CBEACHUS 00yUJaIOUINXCs B Hadane o0ydeHusl.

JUIs TEeKyIIero M MPOMEXKYTOYHOTO KOHTPOJIS CO3JMAIOTCS (DOHABI OIIEHOYHBIX CPEICTB
(®OC). ®OC BrarOUaOT B ceOs MENaroruuyeckue KOHTPOIbHO-HU3MEPUTENbHBIE MaTepHabl,
NpeIHa3HAYCHHBIE JUISI OMpPENENICHUsT COOTBETCTBHS (MM HECOOTBETCTBHUS) HWHIWBUIYAIbHBIX
00pa30BaTeNbHBIX JOCTH)KEHUH 3aIUTAaHUPOBAHHBIM 00pa30BaTEIbHBIM PE3yIbTaTaM.
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4.1. ®ono ouyenounvix cpeocme
[Ikana olleHMBaHUS NPAKTUYECKUX PabOT C yUETOM CpOKa CIAUU

IIpoLeHT NpaBUWIBHBIX OTBETOB bain
CryneHt JEMOHCTPUPYET 3HAHUSA TEOPETUUECKOT0 u Cnano
MPAaKTUYECKOr0 MaTepuana Mo Teme J1abopaTopHOW paboThl, Jaet
NpPaBUIBHBIN QJITOPUTM pEIICHHs, B KOHIIE 3aHATUS CTYJCHT
BBIIACT 3aKOHYCHHYI0 U  TOJHOCTBIO  (PYHKIMOHHUPYIOIIYIO
pa3paboTKy.
CTyneHT B KOHIE 3aHSATHS BBIAAET HE 3aKOHUCHHYIO W/WIM HE He cnano
MOJTHOCThIO  (DYHKIMOHHUPYIOLIYIO — pa3pabOTKy, HEKOPPEKTHO
OTBEUAET HA JONOJIHUTEIbHBIE BOIPOCHI.

IIpakTnueckas padora Nel «AHaau3 npodaeMHOI o01acTH»
Llenv pabomel — HAYYIUTHCS TPOBOIUTH aHATU3 MTPEIMETHON 00JacTh IS BBISBICHHS 3314

HpCHHKTHBHOfI AHAJIMTUKHU, K KOTOPBIM MOTIYT OBITH MNPUMCHCHBI MCTOAbI HMCKYCCTBCHHOI'O
HHTCIIJIICKTA.

Ilopsaook evinonnenus pabomuol

1) [IpoBecTu aHaIM3 MpPeIMETHOM 00IACTH.

2) Beigenuth NOTEHIMANIbHBIC 3a/1a41 JIJIS1 TPEAUKTUBHON aHAIUTHUKHU.
3) OnpenenuTs NOAXOASAIINE METOAbI PEIICHUS 3a/1a4u.

4) Onpenenuts OPUMEHUMOCTb UM 1I€JIECOOOPAa3HOCTh  MCMOJB30BaHUS  METOJ/IOB
HCKYCCTBEHHOI'O UHTEIIJIEKTA.

5) CnenaTth BBIBOJBI.

Koumponvusie 6onpocwi

1) [lepeuncaure OCHOBHBIE 3aJa4M, pELIAEMbIE B aHATIU3€E JIAHHBIX

2) Ha3oBure 3Tansl pemieHus 3aaad. Jlaiite uM KpaTKylo XapaKTepUCTHUKY .

3) B yem 0COOEHHOCTH MCIOJIB30BAHUSI METOJ0B UCKYCCTBEHHOTO MHTEIUJIEKTa JIJIsl 3aJauu
MPEIUKTUBHON aHATUTUKA?

4) Kakum 00pa3oM MOXKHO OIEHUTh MPUMEHUMOCTh METOJIOB HCKYCCTBEHHOT'O WHTEJUIEKTA
JUTSL pEIICHUS 33191 TPEIUKTHBHOM aHATTUTHKH ?

5) Kakum 00pa3oM MOXKHO OIIGHHUTh II€JIECOO0PAa3HOCTh HCIOJIB30BAHUS METOJIOB
MCKYCCTBEHHOTO MHTEIIIEKTA JJIS PEIICHUS 3a/1a4l IPEIUKTHBHOM aHATUTHKH ?

IIpakTnueckas padora Ne2 «AHAIU3 JTUTEPATYPHI H HCTOUYHUKOB)

Llenv pabomwi — HayuuThcs pabOTaTh ¢ WHOOPMAIMOHHBIMH pECypcaMu IJisl OLECHKHU
MPUMEHUMOCTH METOOB NCKYCCTBEHHOTO MHTEJIEKTA K IOCTABICHHBIM 3a/1a4aM.

Ilopsaook evinonnenus pabomuol

1) OnpenenuTh mepedeHb MOAXOAAIIMX METOJOB HCKYCCTBEHHOTO HHTEIUIEKTa IS
pELICHHS ITOCTABIEHHOM 3aa4H.

2) [IpoBecTn mowWCK cTarel IO MJaHHOW TemMaTuke Ha pecypce scholar.google.com.
Pexomennyercs mpoBOAWTH TMOUCK CTaTed, Kak Ha PYCCKOM, TaK W HAa AHTIUICKOM SI3BIKaX.
Taxxe peKoMeHyeTcsl IPOBOJUTH ITOUCK CTaTel He crapiue 4 jeT.

3) OnpenenuTh NPEUMYIIECTBA H HEIOCTATKU BRIOPAHHBIX METOIOB.
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4) OueHUTh HalJICHHBIC METO/IbI, KOTOPHIE U3HAYAIBHO HE OBLIM BHIOPAHBI.

5) BeiOpaTh noaxoAsie METOAbI U CAENAaTh BHIBOBL.

Koumponvusie 6onpocwi

1) Kakum 00pa3omM onpeaensroTcsl MPeuMyIecTBa U HEAOCTATKA METOJIOB HCKYCCTBEHHOTO
UHTEeJIeKTa?

2) Kakue kiaacchl METOJI0B MOYKHO BBIACTUTH?

3) Ha xakue napameTpbl METOAOB clielyeT oOpaniaTh BHUMaHUE MIPU OLICHKE?

4) MOXHO M WUCIOJIb30BaTh HECKOJIBKO METOJOB JUIsl PEIIeHUs OJHOW 3aJadyu
(rubpuanzanms)?

IIpakTnueckass padora Ne3 «IlocTpoeHMe HMHTE/IEKTYaJdbHOW IPOrHOCTHYECKOM
CHCTEMBbI»

Llenv pabomwvr — pa3paboOTaTh MHTEIUIEKTYAIbHYIO IPOTHOCTHUECKYIO CUCTEMY C MOMOIIBIO
mwtatopmel Node-RED.

Ilopsaook evinonnenus pabomol

1) Pemnts 3amauy nporHo3upoBanus B miardopme Node-RED.

2) Pemmth 3amaqy mporHO3UpPOBAaHMS HA OCHOBE CBEPTOYHON HEHPOHHOMU CETH B IaTgopme
Node-RED.

3) Pemmuth 3amayy NpOrHO3MPOBAHUS HA OCHOBE PEKYPPEHTHOM HEHPOHHON ceTH B
mwtarpopme Node-RED.

4) TlpumeHUTH MOJTy4YECHHBIE MOJIEIH K Habopy JTaHHBIX CIF
(https://iratm.osu.cz/cif/main.php).

5) O1ieHUTHh Ka4eCTBO MOJIEJIEH 1 ClIeNIaTh BHIBO/IBI.

Konmponvuvie sonpocwi

1) Onpenenenue MHTEIIEKTYaIbHON IPOrHOCTUYECKOM CUCTEMBI.

2) OyHKIMU IPOrHOCTUYECKUX CUCTEM.

3) OcobGeHHOCTH KUZHEHHOTO KA HHTEIJIEKTYaIbHON MPOTHOCTUYECKONW CUCTEMBI.

4) CocTaB 1 CTpyKTypa HH()OPMALIMOHHBIX CUCTEM.

5. Yueono-memoouueckux mamepuanoe 0aa odyuawouuxca u npenooagameeil

1) AdpanacoeBa, T. B. BBenenne B mpoeKTUpPOBAaHUE CHUCTEM HHTEUIEKTYyaJbHOTO aHAU3a
naHHBIX : yuebHnoe mocobue / T. B. AdanacbeBa. — Ynpsnosck : Yul'TY, 2017. — 64 c. —
ISBN 978-5-9795-1686-8. — Tekct : anektpoHHblid // JlaHb : 3IEKTPOHHO-OMOTMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/165064 (mara obpamenus: 10.07.2024). — Pexum
JOCTYyTIA: JJIsl aBTOPH3. TTOJIb30BATENIEH.

2) Octpoyx, A. B. HnremnexrtyanbHble WH(OPMAIIMOHHBIE CHCTEMBI M TEXHOJIOTUU
monorpadus / A. B. Octpoyx, A. b. HukonaeB. — 2-e u3zn., crep. — Canxkr-IlerepOypr : Jlans,
2021. — 308 c. — ISBN 978-5-8114-8578-9. — Texkcrt : anekTpoHHbIH // JlaHb : 3IEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/177839 (mara oOpaiieHus:
10.07.2024). — Pexxum focTyna: AJis aBTOPU3. MOJIb30BaTENCH.
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6. Kaoposoe obecneuenue oopazosamenvnozo npoyecca

Bce 3amsaTust B paMkax naHHOW pabodeil mporpammbl OyayT TPOBEACHBI CIEXyIOIINM
IIPENnoAaBaTeIeM:

— T'ycekoB I'me6 HOpweBuu, K.T.H., goueHT Kadenpsl «HPOpMaIOHHBIE CHCTEMBI»,
Yal'TV.

7. Mamepuanvno-mexnuueckoe odecneuenue peaiuzayuu padouei npozpammaol

HaumenoBanue OcHaieHHOCTh crienuanbHbIX | [lepeyeHp  JTUIICH3UOHHOTO
Ne | cmernuanbHBIX MOMENICHUH W | TOMEUICHHI U OMEIICHUH I | IPOrPaMMHOTO OOECIICUCHHUS
/0 | HOMEIIEHUI TS CaMOCTOSITeTTLHON pabOThI (TIOIICKHUT €XKETOTHOMY
CaMOCTOSITEIILHOM PadOTHI 0OHOBJICHHIO)
1 | YueOHble aynmutopuu yig | YucOHas MeOeb: croibl, | Microsoft Windows; Adobe
MIPOBEACHUS JICKIIUN cTyabs jans  oOyuwarormmxcs; | Reader; Microsoft Office;

CTOJ, CTyn Ans npenojasatens, | Node-RED
JOCKa MarHUTHO-MapKepHasl.
AynuTopusi, OCHaIIeHHAs
KOMITJIEKCOM TEXHUYECKUX
cpeacTB 00y4eHus (IIPOEKTOp,
9KpaH, KOMIBIOTEP)

2 | YueOHble aymutopun uig | YueOHas MeOeb: croibl, | Microsoft Windows; Adobe
MpoBeneHHs J1a0opaToOpHBIX | CTyibs Aas  oOydaromuxcs; | Reader; Microsoft Office;
paboT, mpakTHYECKUX padoT, | cToi, CTyx: s npenoaasatens. | Node-RED

TPYHIIIOBBIX n | KommbroTepsl, 00beIMHEHHBIC B
WHIUBULYaIbHBIX JIBC, c Beixonom B IHTEpHET
KOHCYJIbTaUN
3 | YueOusie aymutopum s | YueOHas MeOeb: croibl, | Microsoft Windows; Adobe

TEKYILETro KOHTPOJIS u | ctymess  ans  oOydaromuxcs; | Reader; Microsoft Office;
MPOMEXKYTOYHOW aTTECTAIlMK | CTOJ, CTyJ Juis npenofaBarens. | Node-RED
KommbroTepsl, 00beIMHEHHBIC B
JIBC, c BeixonoMm B IHTEpHET

4 | IlomermeHus g | PaGoune Mecta, | Microsoft Windows; Adobe
CaMOCTOSITENbHOM ~ paboThl | obopynoBannbie  [I9BM ¢ | Reader; Microsoft Office;
(unTanbHBI 3am  HayuHOH | BeixogoM B UnTepret (Wi-Fi) Node-RED
OMOIMOTEKN)

8. Ungpopmayuonnoe obecneuenue peanuzayuu padoyeit npozpammol

Ocnosnas numepamypa

1) AdpanacoeBa, T. B. BBenenne B mpoeKTUpPOBAaHUE CHUCTEM HHTEUIEKTYyaJbHOTO aHAU3a
naHHBIX : yuebHoe mocobue / T. B. AdanacbeBa. — Ynpsnosck : Yul'TY, 2017. — 64 c. —
ISBN 978-5-9795-1686-8. — Tekct : anektpoHHblid // JlaHb : 3IEKTPOHHO-OMOTMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/165064 (mara obpamenus: 10.07.2024). — Pexum
JOCTYyTIA: JJIsl aBTOPH3. TTOJIb30BATENIEH.

2) Octpoyx, A. B. HnremnexrtyanbHble WH(OPMAIIMOHHBIE CHCTEMBI M TEXHOJIOTUHU
monorpadus / A. B. Octpoyx, A. b. HukonaeB. — 2-e u3zn., crep. — Canxkr-IlerepOypr : Jlans,
2021. — 308 c. — ISBN 978-5-8114-8578-9. — Texkcrt : a1ekTpoHHbIHN // JlaHb : 3IEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/177839 (mara oOpaiienus:
10.07.2024). — Pexxum nocTymna: A aBTOPU3. MOJIb30BaTENEH.

Hononnumenvnas numepamypa
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1) UnTennekryanbHbIi IIPEAVKTUBHBINA MYJIbTUMOAAJIbHBIN aHau3
cimabocTpyKTypupoBaHHbIX Oonbiux gaHHbX / H.I'. Spymkuna, U.A. Auapees, ['.1O. ['ycbkoB u
ap. — YaesHoBek : Yal'TV, 2020. — 220 c.

2) MakmanoB, A. B. TeXHOIOTHN UHTEIJIEKTYIbHOTO aHaIN3a JaHHBIX : yaeOHOe mocobue
/ A. B. Makmanos, A. E. XKXypasneB. — 2-e u3n., crep. — Cankr-IletepOypr : Jlanp, 2019. —
212 c¢. — ISBN 978-5-8114-4493-9. — TekcTt : »nekTpoHHBIH // JlaHb : 3IEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/120063 (mara oOpaiieHus:
10.07.2024). — Pexxum gocTymna: A aBTOPU3. MOJIb30BaTENCH.

Humepnem-pecypcoi

1) DnexkrporHO-OMOMMOTEUHAs cCUCTeMa m3AaTenbeTBa «Jlanby http://e.lanbook.com/

2) DnexktpoHHast OMOIMOTEKA 110 BCEM OTPACsiM 3HAaHUN www.iprbookshop.ru

3) DnexTpoHHast OMOIMOTEKA IO BCeM oTpaciisiM 3HaHwui http://biblioclub.ru

4) Hayunas snextponnasi Oubimoteka http://elibrary.ru/defaultx.asp

5) Marepuansl o ynpasieHHIo mpoektamu https://habr.com/hub/pm/

6) Matepuansbl 110 HICKyCCTBEHHOMY UHTEIIIEKTY

https://habr.com/ru/hub/artificial intelligence/
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MHWHUCTEPCTBO HAYKHU U1 BBICILIET'O OBPA3OBAHUA
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(benepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTENLHOE YUPEIKICHHE
BBICIIIETO 00pa30BaHUs
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1. Obracms npumenenusn padoueii nPpoOZPammol

PaGouass mporpamma mpakTukm (gasiee — paboyas mporpamMma) SIBISIETCS YaCThIO
JOTMOJTHUTENFHOW MPO(ECCHOHATFHONW MPOrpaMMbl TpodeccHoHaIbHOM nepenoarotoBkun WUT-
npodunss «VCKyCCTBEHHBIM MHTEIUIEKT W NPEIMKTHBHAS aHAJIMTHKA» M HalpaBleHa Ha
(dbopMupOBaHUE CIEAYIOMIETO OMBITA MPAKTUIECKON IEATEITHHOCTH:

— OIIA1 «BeisiBIeHne nmepBoHAYaIBHBIX TpeOOBaHUs 3aka3zdynka K TurnoBoi MC Ha sTame
MOJIKOHTPOJIBHBIX PaboT;

— OITA2 «Coop nannbix y 3akazuuka MC o ero 6uzHec-mnpoueccax»

— OIJ3 «IlogroroBka MmoaumduiupoBanHoii HMC K TPOBENEHUIO MPUEMO-CIATOYHBIX
UCIBITAHUA B COOTBETCTBUM C YCTAHOBJIEHHBIMM pErilaMEHTaMHU U IUJJaHAMU B paMKax
BBITIOJTHEHUS padOoT M0 co3aaHuI0 (MoauduKkanmm) u conpoBoxaeHnto UCy».

OcBoeHne paboueil MporpaMmbl SBJISIETCS WHBAPUAHTHOW ISl BCEX OOYYArOUIUXCS IIO
[Iporpamme.

Lleap NpakTUKK — pa3BUTHE MPAKTUUYECKUX HABBIKOB IPEAMKTUBHON AaHAIUTUKU C
IPUMEHEHUEM METOJIOB HCKYCCTBEHHOI'O MHTEJUIEKTA.

3aiauu NpaKkTUKU:

— IPUBUTUE HABBIKOB palbOThI C COBPEMEHHBIMM METOJAMH HCKYCCTBEHHOI'O HMHTEJUIEKTa
IUISL pELICHMs 3a1a4d IPEIUKTUBHON aHAJIUTHKY;

— OCBOEHHME CPEJICTB aBTOMAaTH3aLMU IMOCTPOEHUS HMHTEJUIEKTYaJIbHBIX MPOTHOCTUYECKUX
CUCTEM;

— CO3/IaHME WHTEIUIEKTYaJIbHBIX IMPOTHOCTUYECKHX CUCTeM Ha 0Oa3e tutardpopm BigML,
KNIME, Orange, Node-RED.

2. IInowaoka (na1owadku) nPoxorHcoeHus nPAKmuKu

B kauecTBe OCHOBHOM IJIOIIAJKK IPOXOKIEHUS NPAKTUKU IpeacTaBiieH LIeHTp HOBBIX
MH(POPMAIIMOHHBIX TexXHOJoTHi mpu Yl TV.

3. 3aoanus

[lo BBIIAaHHOMY 3aJaHHUIO OIPEAENIUTh 3aJady MPEAUKTUBHON aHAJIWTUKH, BbIOPATH
MOAXOJAIME METOJbl IPOTHO3UPOBAHMS, pa3paboTaTh MPOTOTUIl CHUCTEMBI Ha OCHOBE
w1aTrGOpMbl ISl CO3AAHUS HMHTEIUICKTYadbHBIX CHCTEM W OICHHTHb KadecTBO €€ paboThl Ha
TECTOBOM MHOKECTBE JAaHHBIX. BapuaHT ompenensercss HaOOpOM JaHHBIX, KOTOPBIM MOKHO
3arpy3uth B cepBuce Kaggle (https://www.kaggle.com/):

1) Ilpoananusupyiite Habop nanubix «Daily Climate time series datay.

2) [Ipoananusupyiite Habop manubix «House Property Sales Time Series».

3) [Ipoananusupyiite Habop manHbIX « Time Series starter dataset».

4) [Mpoananusupyiite Habop panubix «DJIA 30 Stock Time Seriesy.

5) llpoananu3upyiite Habop nanHbIX «Time Series Practice Datasety.

6) [Ipoananusupyiite Habop ganabx «Microsoft Stock- Time Series Analysis».

7) llpoananusupyiite Habop nanHbIX «Time series analysisy.

8) IIpoananm3upyiite Habop nanHbX «Population Time Series Datay.

9) [Ipoananuzupyiite Habop nanabX «National Stock Exchange : Time Seriesy.

10) Ipoanamm3upyiite Habop nanubix «Time Series Room Temperature Datay.
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11) [Ipoanammsupyiite Habop nanabix «Time Series Forecasting with Yahoo Stock Price».

12) [Ipoanammsupyiite Habop gannbix «StackOverflow Questions Count Time Seriesy.

13) [Ipoanammsupyiite Habop naHHbIX «Air Passenger Data for Time Series Analysisy.

14) [Ipoanammsupyiite Habop manubix «Temperature Time-Series for some Brazilian
cities».

15) [Ipoananmmusupyiite Habop nanabIX «Time series notes data set.

16) [Ipoanammsupyiite Habop nanabix «Time Series Price Vegetables and Fruitsy.

17) Ilpoananusupyiite Habop naHHbIX «Time Series Datasetsy.

18) [Ipoanamm3upyiite Habop gaHHBIX «Superstore Sales Dataset».

19) [Ipoanammsupyiite Habop nanabix «Time Series in IOT (Internet of Things) ».

20) Ilpoananu3upyiite Habop nmaHHBIX «Time Series Air Quality Data of India (2010-
2023)».

21) IIpoananmsupyiire Habop nanubx «House Hold Energy Data - Time Seriesy.

22) Ilpoananu3upyiite Habop naHHbIX «Digital currency - Time series».

23) IIpoananmsupyiire Habop nanHbXx «Learn Time Series Forecasting From Gold Price».

24) Ilpoananm3upyiite Habop maHHBIX «Daily website visitors (time series regressiony.

25) Ilpoananusupyiite Habop manHbx «Time Series Data Covid-19 Globaly.

26) IIpoananmsupyiite Habop nanHbx «Exoplanet Hunting in Deep Space».

27) Ilpoananmsupyiire Habop nanubix «Truck Sales for Time Series».

28) IIpoananmsupyiite Habop nanHbXx «Energy Consumption Time Series Dataset».

4. Kpumepuu ouyenku pe3yiomamoe npaKmuiecKkoil 0esameabHoCmu 00yuaruuxcs

Kpurepun onieHku ypoBHs c()OPMHUPOBAHHOCTH KOMITETEHIIMN bann
BrictaBnsiercss  oOyuwaromemycs, €CId CTYJIEHT BBIIOJIHUI B OTtnuaHO
MOJTHOM 00BbeMe MPAaKTUYEeCKOoe 3a/laHhe M crnocoOeH 000CHOBAThH
CBOU PEUICHHUS
BrictaBnsiercss  oOydwaromiemycsi, €CIM  CTYAEHT  BBIIOJHUI Xoporto
MPaKTUYECKOE 3aJ]aHKe HE B MOJHOM o0BbeMe (He MeHee %) 0o B
MIOJTHOM 00beMe, HO ¢ HEKOTOPHIMU NIOTPEIIHOCTSAMU M OIIMOKaMH
BrictaBnsiercss  oOydaromiemycsi, €CIM  CTYJAEHT  BBINOJHWI | Y IOBJIETBOPUTEIBHO
NPaKTUYECKOe 3aJ]aHne HE B MOJHOM o0beme (He MeHee '2) 0o B
MOJTHOM 00BbEeMe, HO C CYHIECTBEHHBIMH TOTPEIIHOCTAMHU |
orOKaMu
BrictaBnsiercss oOydaromiemycsi, eciid CTYACHT He cmpaBuics ¢ | HeynoBneTBopHuTEIbHO
BBINOJIHEHHEM MTPAKTUYECKOTO 33/1aHUs
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VI. Urorosas arrecrauus no Ilporpamme

[Tocne 3aBepmienuss oOyueHuss no IIporpammMe U MPOXOXKACHUS HUTOTOBOM OLIEHKHU
chOpMHUPOBAHHOCTH NHU(PPOBBIX KOMIIETCHIIMNA OOYyYarouIuecs: JOMyCKAITCsI K HUTOTOBOM
aTTeCTallUHU.

HroroBas arrectamusi TMPOBOMUTCA C  yYacTHEM MPEACTABHTENEH  MPOPUIHHBIX
WHIYCTPUAIBHBIX TApTHEPOB B (opMe JEMOHCTPAIMOHHOTO SK3aMeHa W MPEAyCMaTpPUBAECT
BBITIOJTHEHUE O0yYarOIUMCs MPOPECCHOHATBHBIX 33/1ad U OIEHKY pe3yJbTaTOB W/HIIM TpoIiecca
BBITIOJTHEHUS — MPOBEPKY chopMuUpoOBaHHOCTH B pamkax [Iporpammer iupoBBIX KOMITETEHITUH.

3ajaHusg JAEMOHCTPALMOHHOIO 3K3aM€Ha pa3palaThIBalOTCA C y4acTHEM OpraHu3aluii-
paboTromareneii, OTpacieBbIX MAPTHEPOB U MPOPECCHOHATBLHBIX COO0MIECTB. [leMOHCTpanOHHBIN
9K3aMEH  JIOJDKEH  IpeAyCcMaTpuBaTh  BBINOJHEHHE  (JEMOHCTpaluioo)  oOydYarolumMcs
NEeSATETbHOCTH, 3aBeplIalolIeics MOJydeHHEeM pe3ysbrata (IpOAyKTa WIM €ro 3JIEMEHTa),
3HAYMMOTO TIPH BBITIOJIHEHUHU TPYA0BOW (DYHKIIUU WU TPYIOBBIX JEHCTBUM.

Jlnst obecniedeHHss OpraHU3AIMKM W TPOBEACHUS WTOTOBOW AaTTECTAIlMU pa3pabdaThIBacTCs
MOJIO)KEHHE OO0 UTOrOBOWM aTTecTalluu, peryjaupyroliee TpeOOBaHHS K  BBINOJHEHUIO,
opOpMIICHHIO U OILICHUBAHWUIO PadOT, 3aJlaHUi, YCIOBUS MPOBEACHUSI MTOTOBOM aTTeCTallNH,
TpeOOBaHUs K COCTaBY aTTeCTallMOHHON kKomuccuu. CocTaB KOMHCCHUH, MEPEUYEHb TEM UTOTOBBIX
aTTECTAIIMOHHBIX PAabOT, MOPTQOINO, MPAKTUISCKUX 3aTaHUN W TPeOOBAHWUN K BBITOJHEHUIO
pa3pabaTbhIBaeTCs U aAKTyIM3UPYETCs IPU YYACTUU UHYCTPUAIBHBIX TAPTHEPOB.

Ilpumepvrt mem u 3a0anuil 0131 0eEMOHCMPAYUOHHO20 IK3AMEHA

TeMbl 1 3ajaHud 17151 JEMOHCTPAIIMOHHOTO K3aMEHA aHAJIOTUYHBI 3a]1a4aM JJIsl IPaKTUKH.

3aaHus MO3BOJISIOT OLIEHUTH JOCTUXKEHHE CIECTYIOMUX ITU(POBBIX KOMIETEHIIUN:

— 21 «JopaGateiBaer koH(purypammum u moxymu HMC (uH(bOpMAIIMOHHBIE CHCTEMBI)
npeanpuaTuin» (6a3oBbIi);

— 169 «lIpuaumaer permerrne 00 UCHOJIB30BAHMM HWCKYCCTBEHHOTO HMHTEIUICKTa
(6a30BbIit);

— 170 «OcymectBisger cOOp W MOATOTOBKY JaHHBIX Juisi OOy4YeHUss Mojeneit
MCKYCCTBEHHOTO MHTEIIJIEKTay (0a30BEIiN);

— 171 «Pa3pabatbsiBaeT Moaynu MamuHHOrO o0yueHus (MO) 1 pemieHus 3aaaqu»
(6a30BBIiT).
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VII. 3aBepmienue 00y4enusi no Ilporpamme

Jlumam, 3aBepmuBIIMM o0ydeHne 1o [IporpaMme ¥ [OOCTUTIIHMX IEJIEBOTO YpPOBHS
c(opMUPOBAHHOCTH IU(PPOBHIX KOMIETEHIUN 110 PEe3yIbTaTaM UTOTOBOW OLEHKU U MPOIIEAIINX
UTOTOBYIO aTTECTallMIO, IpucBanBaeTcs aonoiHutenbHas WT-kBamudukanus, ycTaHOBICHHAS
IIporpammotii.

[Ipu ocBoenun [Iporpammbl mapanenbHO € MOJIYYEHHUEM BBICIIETO 00pa30BaHUs TUILIOM O
npo(eCCHOHANBHON TEPEenoArOTOBKE BBIAAETCS HE paHee IMOJNyYeHUS COOTBETCTBYIOIIETO
JOKyMeHTa 00 00pa3oBaHMHM U O KBaIM(UKAIWU (32 MCKIIOUYEHUEM JIHIl, UMEIOIIUX CpPEIHEee
npodeccuoHanbHOE WM BhICIIEE 00pa30BaHUE).

Jlumam, He POIIEAIINM UTOTOBYIO ATTECTAIMIO MITU TOTYYHBIINM Ha HTOTOBOM aTTECTAllUU
HEYIOBJIETBOPUTEIIbHBIE PE3YJIbTATH, a TaKXKe JIMIaM, OCBOMBIIUM YacTh [Iporpammsl u (wim)
OTYHCICHHBIM W3 O0pa30BaTENIbHOM OpraHU3alii BBICIIETO OOPAa30BaHMUA, pPEATUIYIOMIEH
[Iporpammy, BbImaercs chopaBka 00 oOO0ydeHMH WIM O Tmepuoje oOydeHuss 1o oOpasiy,
CaMOCTOSITEIbHO YCTaHABINBAaEMOMY 00pa30BaTEIbHOI OpraHu3alueil BpICIIero 00pa3oBaHus.



