Muno6pHayku Poccun

®denepanbHOE rOCyIapCTBEHHOE OI0JKETHOE 00pPa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa3oBaHUs
«OpeHOyprekuii rocy1apcTBeHHbIl YHUBEPCHTET)

Kadenpa npuknaaHoit MareMaTuku

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«@JIT.3 Cucmembl UCKYCCMBEHHO20 UHMENIEKMA»

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

12.03.04 Buomexnuueckue cucmemvl U MexHoI02UlU
(KO 1 HAMMEHOBAHHUE HAIIPABJICHUS [TOJITOTOBKH )

Unorcerneproe deno 8 meouko-ouoio2udeckol npaKmuxe
(HaMMEHOBaHHE HAMPABICHHOCTH (TIpOodIIst) 00pa30BaTENLHON MPOrPAMMBI)

KBanuduxarms
bakanasp

dopma o0yueHus
Qunas

I'ox mHabopa 2023

2053943



PaGoyast nporpamma auctmruiuabl «PJ7T.3 Cucmembl UCKYCCMBEHHO20 UHMENLIeKMA» PACCMOTPEHA
U YTBEpXK/IeHa Ha 3aceaHuu Kadeapsl

Kadempa npuxiagHoi MaTeEMaTUKH

nporokon Ne £ or" A " _pubopp  203r.

3aBeayromuit kadeapoi
Kadenpa npukiaaHoi MaTeMaTHKH Vi/‘ W.I1. Bomonypuna
Haumenosanue kageopol noonucs pacwuugpoeka noonucu
Hcenonnumenu: @
Crapummii npenoaasarens kad. [IM JI.C. I'pumuna
odondcHocmy noomucs pacuugposxa noonucu
[Tpodeccop xad. [IM ' %” W.I1. BonoaypuHa
Q0NAHCHOCMb noonuce pacwugpposka noonucu
COI''TACOBAHO:
[Ipencenarens METOIMYECKOM KOMUCCHH I10 HAITpaBIIe nonwn 7 5
12.03.04 BHOTEXHUYECKHE CHCTEMBI B TEXHOJIOTHH I Y VL /A berly A L
KOO HAUMEHOBaHUe JUYH ﬁﬁqu pacugughposka noonucu
3aBeayromuii oTaesoM GopMupo HJla ¥ Hay49HOU 00paboTKU IOKYMEHTOB
H.H. Buranuesa
NUYHARA N b pacuugposka noonucu

YIoTHOMOYEHHBI#H 110 KayecTBy (akyibrera
e

7

N.B. KproukoBa

pacuugpoeka noonucu

NUYHAA NOONUCH

Ne perucrpanmu

© I'pummmna JI.C., 2023

Bononypuna N.I1., 2023
©0rvy, 2023



1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

[lenbro ocBoeHUST AUCHUILTUHBI «CUCTEMBl UCKYCCTBEHHOT'O MHTEIUIEKTay» SIBISCTCS (HOPMUPOBAHHE
y CTYIACHTOB CHCTEMAaTHU3WPOBAHHBIX 3HAHMM 00 OCHOBHBIX HANpaBICHHUSIX HCCIENOBaHUI B oOjactu
HMCKYCCTBEHHOTO HHTEIUIEKTa, METOJaX pa3pabOTKU U peau3allii HMHTEJUICKTYaJIbHBIX CHUCTEM, a TaKKe
MOJIyYEHHUE TEOPETHUECKUX 3HAHUN M TMPAKTUYECKUX HABBIKOB [0 OCHOBAaM MAIIMHHOTO OOYyYeHWs,
OBJIAJICHUE CTYJACHTaMH WHCTPYMEHTApWeM, MOJEISIMH W METOJAAMH MAIIUHHOTO OOY4YeHHS, a TakKke
npuoOpeTeHne HaBBIKOB HCCIIeA0BaTels JaHHbIX (data scientist).

3amaun:

1. dopmupoBaHHE CHUCTEMbl 3HAHWW W YMEHHUH, CBS3aHHBIX C METOJOJOTHMEH MOCTPOCHUS
WHTEJUICKTYalTbHBIX CHCTEM, C METOJaMU HCCIEIOBaHUH B OOJIACTH HCKYCCTBEHHOTO HWHTEIJIEKTA, C
KOHKPETHBIMHU IIPOLEAYPAMH COBPEMEHHBIX METOIOB MPEACTABICHUS 3HAHUM.

2. AKTyanu3anusi MeXIPEeIMETHBIX 3HAaHUN, CTOCOOCTBYIOIUX TOHUMAHUIO OCOOEHHOCTEH METOJIOB
U pe3yibTaTOB UCCIIETOBAHHUM B 00JIACTH UCKYCCTBEHHOTO MHTEJICKTA.

3. CdhopmupoBarh TEOPETUUYECKUE 3HAHUSA MO OCHOBAM MAIIMHHOTO OOYYEHHUS IJIsi MOCTPOCHHS
(dbopManIbHBIX MAaTEMaTUYECKUX MOJIETICH 1 UHTEPIPETAIIMH PE3YIbTaTOB MOJCINPOBAHUS;

4. BpIpaboTaTh yMEHHS IO TPAKTHUYECKOMY MPUMEHEHUIO METOJOB MAIIUHHOTO OOy4YCHUS IS
MOCTpOeHUs (POpMANIbHBIX MaTEMATUYECKUX MOJIENIel U MHTEPIpPETAluu Pe3yIbTaTOB MOJIEIUPOBAHUS TIPU
pelIeHN TPUKJIAJAHBIX 3a7a49 B PA3JIMYHBIX MPUKIATHBIX 00JIACTSIX.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucuummHa siBisieTcst pakyIbTaTHBHON(BIM)
[TpepexBU3UTBI AUCHUILIUHBL: Omcymcemeyom
[TocTpekBU3UTBI IUCHMILIUHBL: Omcymcemeyom

3 TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUs MO TUCIUIINHE

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOMIUX PE3YJIbTATOB O6y‘leHI/I5{

KOI[ N HAUMCHOBAHHC

KOI[ 1 HAMMCHOBAHHC

[Inanupyemble pe3yabTaThl 00y4eHUs 110

(dbopMupyeMBbIX MHJMKATOpa JTOCTHKEHUS JTUCLUILINHE, XapaKTePU3YIOLIUe dTaIbl
KOMIIETEHIINH KOMIIETEHIINH (dbopMHpOBaHUS KOMIIETEHIIUH
OIIK-4 Cnocoben OIIK-4-B-1 HUcnonb3yet 3HaTh:
MOHUMATh MPUHLIUIIBI COBPEMEHHBIE — OCHOBHBIE HAMPABIICHUS HAYIHBIX
paboTEI COBPEMEHHBIX MH(QOPMAIMOHHBIC UCCIIeIOBaHUM B 00J1aCTH UCKYCCTBEHHOTO

WH(POPMAIIMOHHBIX
TEXHOJIOTHI 1
UCTIOJIB30BATh MX JIJIS
pelIeHus 3a1a9
npodeccnoHaIbHOMI
JEeSATETHOCTH

TEXHOJIOTUHU U IPOTPaMMHOE
o0ecrnieueHre Mpy peleHnn
3aj71a4 MpoQecCuOHANTBHOM
JeSITeTTbHOCTH

OIIK-4-B-2 CoGnronaet
TpeOOoBaHUS
UH(POPMALIMOHHOM
0€301acHOCTH MPH
UCTIOJIb30BaHUHU
COBPEMEHHBIX
UH(POPMAIIMOHHBIX
TEXHOJIOTHI U
IPOTrPaMMHOT0 0OecrieueHust

MHTEJUIEKTA;

— CIIOCOOBI M CPEJCTBA MOJTYUYESHUS, XPAaHEHUS,
nepepaboTku nH(pOpMaLnu;

— COBpEMEHHbIE TEXHHUUYECKHE U TPOTrpaMMHBIE
Cpe€acTBa ajid peajin3dallvui HHTCIIJICKTYAJIbHBIX
CHCTEM;

— 0azoBbI€ AITOPUTMBI MAIIMHHOTO O0YYEHUS;

YMerb:

— OPHUEHTHUPOBATHCS B PA3IMYHBIX THIIAX
HHTCJUICKTYAJIBHBIX CHUCTEM;,

— OPHUCHTHUPOBATLHCA B Pa3JIMYHBIX METOdaX
NpeCTaBIICHUS 3a]1ad;




Kon u HanmenoBaHue Kon u HaumenoBanue [Tnanupyemblie pe3yabTaThl 00y4eHUS 10
(hopMUpyeMBbIX WHJMKATOpa TOCTHKECHUS JTUCLUHUIIIMHE, XapaKTEePU3YIOIINE 3TaIbI
KOMITETEHIIUH KOMIETEHIINU (dbopMUPOBaHUS KOMITETEHITHH

— 00pabaTpIBaTh SMIIMPUUIECKHUE U
HKCIIEPUMEHTAIbHbIE JAaHHBIE, OCYIIECTBISATh
penoOpaboTKy M OYUCTKY JAHHBIX, BHITIOTHATH
pa3BebIBATEIbHBIN aHAIN3;

— HCIIOJIb30BATh I PEIICHUs 3a1a4
npodeccuoHaNbHOM e TeIbHOCTH NMPUKJIIaIHbIE
IPOTPaMMHBIE CPEJICTBA U COBPEMEHHBIE
MH(OPMAaLIMOHHBIE TEXHOJIOTUU;

— paboTaTh ¢ COBPEMEHHBIMU CHCTEMaMH ISt
peain3aluy CUCTEM UCKYCCTBEHHOTO
MHTEIUICKTA;

— (opMaIM30BaTh 3HAHUS IKCIIEPTOB C
MPUMEHEHHUEM Pa3JIMYHBIX METOJOB
Mpe/ICTaBJICHUS 3HAHMUIA,

— HCIIOJIb30BaTh MaTeMAaTHUYECKUE U
MHCTPYMEHTAJIBHBIE CPEJICTBA JUISI aHAIIN32
JAHHBIX B MPOIIECCE YKOHOMETPUIECKOTO
MOJICTTUPOBAHUS, IPEAUKATUBHON aHATUTUKH,
cbopa, 00pabOTKHU U aHAJIN3a JAHHBIX,
000CHOBaHHUS U BbIOOPA PEILICHUI;

Baaaers:

— METOAAaMH PEHICHUSI MHTEIUICKTYaTbHbBIX
3aJa4 ¢ MpUMEHEeHHeM UH(POPMAIIMOHHBIX
TEXHOJIOTHIA;

— HAaBBIKaMU ITOCTPOEHHUS MOJENIEH
NpeJCTaBJICHUS 3aj1a4, MOIX0JaMH U TEXHUKON
pellIeHus 33a/1a4 UCKYCCTBEHHOTO UHTEIIEKTa;

— HaBBIKaMU MPUMEHEHUS TPUKIATHBIX
MaKETOB MPOTPAMM ISl TIOCTPOCHUS
WHTEIUICKTYATBHBIX QJITOPUTMOB TSI PEIICHUS
Pa3IMYHBIX MPUKIATHBIX 33724 MAIIMHHOTO
00ydeHus mpu o0paboTke naHHbIX Ha DBM

4 CTpyKTYypa M coiepiKaHue I1CHHUIJIMHbI
4.1 CTpykTypa 1M CIHILIHHBI

OO0mmas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3aueTHbIe equHUIIBI (108 akameMuueckux 4acos).

TpynoemMKkocCTs,
Bua paboTst aKaJIeMUYECKHUX YacOB

5 cemecTp BCETO
OO6mas Tpy10éMKOCTh 108 108
KonrakTHasi pabora: 34,25 34,25
Jlexmm (J1) 18 18
[Tpaktuueckue 3ansatus (I13) 16 16
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTeJibHas pa6oTa: 73,75 73,75
- CaMOMOJITOTOBKA (TpopaboTKa M MOBTOPEHUE JICKIIMOHHOT'O MaTepuasa u




TpynoeMKoCTb,
Bun paGoter aKaJIeMHYECKUX YaCOB
5 cemectp BCETO

MaTepHraia y4eOHHKOB U Y4eOHBIX TOCOOUIA;
- TOJITOTOBKA K MPAKTHYECKUM 3aHSATHUSIM
- IOITOTOBKA K pyOEKHOMY KOHTPOJTIO U T.II.)

Bua uToroBoro KOHTpoJIA (3aueT, Ik3aMeH, 1 depeHIUPOBAHHbIH 3a4eT
3a4er)

Paznienbl qucuuIUIMHbBL, U3ydaeMble B 5 cCEMECTpE

KomnnuectBo yacos
Ne HanmMenoBanwue pasienon ayuTopHad BHeay/I.
paznena BCETO pabota
T 113 | P pabora
1 BBeneHue B MCKYCCTBEHHBIM MHTEUICKT M aHAJIN3 16 4 12
MaHHBIX
2 [TpenoOpaboTKa 1 0YMCTKA TaHHBIX 16 4 4 8
3 ba3oBble 3a1auu 1 METOABI MAIIMHHOTO O0yYEHHS 40 6 8 26
4 DOnemMeHTHl (PaKTOPHOTO aHAIN3a 14 2 2 10
5 AcconaTtuBHbIC MTPaBUJIa U PEKOMEHIATEIIbHBIC 22 2 2 18
CHCTEMBI
Hroro: 108 18 | 16 74
Bcero: 108 18 | 16 74

4.2 Coagepxanme pa3iejioB IUCHUININHBI

Pa3nes 1. BBenenne B MCKYCCTBEHHbIN HHTE/JIEKT U AHAJIU3 JaAHHBIX

OnpeneneHne MUCKYCCTBEHHOI'O HHTEIUIEKTA. 3aJadd HCKYCCTBEHHOro HHTeluiekra. lcropus
Pa3BUTHS UCKYCCTBEHHOI'O MHTEIIJIEKTa KaKk Hayku. OCHOBHBIE MOJIXO/bl K UCCIEIOBAHUIO HCKYCCTBEHHOTO
uHTe/ulekTa. (OCHOBHbIE HAmpaBJI€HHUs HUCCIENOBAaHMA B  OOJACTM HCKYCCTBEHHOI'O HMHTEJIEKTA.
WNurennexryanbubie cuctembl. Jlanawsie u 3HaHus. [lpencraBnenue 3uanuii. Kiaccudukanus momeneit
IIPEJICTABICHNUs] 3HAHUN. OKCIEPTHBIE CHUCTEMBL. Mopenp SKCNEpPTHBIX cHCTeM. CHCTEMBI NOINEPKKU
npussaTus pemennii. Knaccupukanus, ctpykrypa. I[loHsTHe aHanu3a JaHHBIX. 3aJa4d CUCTEM MOJAEPKKU
npunatus pemenuit. OLTP u OLAP-cucremsl. [IpuHIMIbel noctpoeHuss WHGOPMALMOHHBIX XPaHMIIHIL.
Mopenu nHpoOpMalMOHHBIX XpaHwmil. MHoroMmepHas Mmojaenb nanHbiX. [IpaBuna Kogna. PazmepHocTHbIe
mozenn. MOLAP, ROLAP, HOLAP- cucremsl. Butpunsl nanneix. ETL (Extracting Transformatingand
Loading) — cpenctBo m3BneyeHus, 0OpabOTKU U 3arpy3kd AaHHbIX. J[0Obua maHHbIX. Jl0ObIYa JaHHBIX B
ynpasieHuu kadecTBoM. Data Mining. Cranmaptel Data Mining. Crangapr CWM, CRISP, PMML.
XKuzHeHHbI LMK Tmpouecca aHanu3a JaHHbIX. Knaccudukanus meronoB Data Mining. Moaenu Data
Mining. [lonstue nannusle u 3Hanus. [Ipouecc oOHapyxenus 3Hanuil. Kinaccupukanus 3anau Data Mining.
Mertoapl aHanu3a JaHHBIX. Pa3BenouHblii aHanu3 gaHHBIX. OuHMcTka W QWIBTpaUUs JaHHBIX.
Craructnueckue auarpammsl. <«Slnuusble» auarpammel. JluarpaMMbsl «CTBOJI-TUCThs». Fcmonb3oBaHue
CTaTUCTMYECKMX IMAKETOB JUISI MHTEJJICKTYaJIbHOTO aHajiu3a MAaHHBIX. [loHATHEe OW3HEC-aHAIUTUKU.
CpenctBa 6usnec-ananutuku. Loginom, Power BI.

Pasnean 2. [Ipeno6padoTka M 04HCTKA JAHHBIX

Metononorus KDD. 3amaun npemobpaborku nanHbix. Texnomoruss ETL. Tlpocmotp naHHBIX.
Ouncrka paHHbIX. OlLlEHKa KauecTBa [JAHHBIX. 3allOJIHEHHE MPOMYIICHHBIX JAHHBIX. AHOMAalbHbIE U
npeneibHble AaHHbIE. Vcronb3oBaHue SIUYHON AMarpaMMbl. BeisBiieHne AyOJIMKAaTOB W MPOTUBOPEUMIA.
Koppensuuonnsiii  ananu3. Mcnonb3oBanue (akTOPHOrO aHaimu3a NpU  [peaoOpabdoTKe JaHHBIX.
Tpanchopmarnusi  nganubix. KBantoBanme. Comruimar. ['pynmupoBka gaHHBIX. Pemenme  3amaq
npegoOpadOTKU M OYMCTKH JaHHBIX B LOGINOM. OCHOBHBIE MTOJIOKEHUS HEMTapaMeTPUIEeCKOW U HEUUCIOBOM
cratucTuku. Tabmuiel compsbkeHHOcTH. Hemapamerpuueckue u HewuciioBele KpuTepuu. KaHoHumdeckwuii



ananmu3. Koppensuuonnas marpuna. KosddumueHTsl KaHOHUYECKON KOppensiuu. Mepbl M30BITOYHOCTH
MEePEMEHHBIX.

Pa3nes 3. ba3oBble 3a1a4u M MeTOABI MAILIMHHOIO 00y4eHUsI

OTanbl U OCHOBHBIE 33J]a4M aHAJIM3a JAHHBIX. JTalbl aHAJIW3a JaHHBIX. Buabsl mpu3HakoB. AHamu3
TaHHBIX U MamMHHOE o0y4yeHune. OOyueHue ¢ yunrenaem, 6e3 yauTens, ¢ nojakperienneM. OCHOBHBIE 33/1a4H
MalIMHHOTO 00y4eHus. [IpuHIUIBI OIIEHKH KayecTBa MOJIEed MAaIlMHHOrO Oo0y4yeHHs. 3ajadya perpeccui,
OCHOBHBIE METO/IbI M OLIEHKa KadecTBa Mojeneil. 3agada perpeccud. JIMHeiHass ¥ NoOJMHOMHUAIbHAs
perpeccus. @ynkiuu omnbok. [lepeodydenne u perynaspusanusi.

dopmynupoBka 3amaun knaccupukanuu. Meroa k-Ommxkaitimux coceneil. HawBHbIl OaliecoBckuit
kinaccudukarop. Jloructuueckass perpeccus. JlepeBbsi pelieHUNA. ANTOPUTMBI TOCTPOCHHS JEPEBHEB
pemennii. Kmaccudukanust kpurepueB pazouenmii. Kpurtepuit Gini. JlepeBbs kinaccupukamun W HUX
cBoiicTBa. Tumbl BeTBIeHUs. MeTOJbl U aIrOpUTMbI MOCTPOEHUS AepeBbeB. Vcnonb30BaHMe HEHPOHHBIX
cereit s pemeHus 3ana4d kinaccupukanun. Kaprer Koxonena. Heliponnsie cetn. CpaBHEHHE pe3yabTaToB
KJaccupuKaluu pa3IudHbIMU MeToaaMu. Bepudukanus. Ouenka kauectBa kiaccupukammuu. ROC-kpuBasi.
[Tokazarenr AUC. Tabnmuna conpsikeHHOCTH (MaTpunia ommb6ok). [Tokazarenn TogHOCTH: accuracy, recall,
precision, F1. Ilpumepsl anroputmMoB kiaccCUUKALUKU C HCIOJIb30BaHUEM CTAaTHCTUYECKOTO IaKeTa
Loginom.

Knactepubiii ananmu3. IlocraHoBka 3amad  kjactepHoro ananuza. OmpeneneHue Kiactepa.
[Tapamerpsl kiactepa. Mepsl Oim3ocTH. MeETpUKH KJIAaCTEpHOTO aHaiu3a. ba3oBbie  anropuTMBI
knactepusanuu. Mepapxuueckas knactepusanud. Jenaporpammel. Meton K-cpennux. [Ipodunu knactepos.
Hcnonp3oBanue makera Loginom i pemeHns 3aa4d KIacTepHOTO aHAIIN3A.

Pa3pnen 4. dinemeHTHI (PAKTOPHOTO aHAIM3A

ArperupoBaHue U rpynnupoBaHue jgaHHbIX. llonarue mnpoekuuu. IlpuHnun opauHanuu
HaOmoeHui. 3aJauyu CHIDKEHHUS pPa3MEPHOCTH JaHHBIX. MeETOoJ TJIaBHBIX KOMMOHEHT. OpraHuzanus
pemeHus 3a7a4ll METOJOM TJaBHBIX KOMIIOHEHT. Matpuna ¢(akTopHbIX Harpy3ok. CoOCTBEHHBIC YHUCIA.
Kputepuit KMO. Kpurepuit Kaiizepa, Kputepuii kamenuctoit ocbinmu. OOBSICHEHHas COBOKYITHas
mucriepcust. aktopHblii aHanu3. OCHOBHBIE 3Tambl (pakTOpHOTO aHaim3a. OOIIHOCTH W XapaKTEPHOCTD
nepeMeHHbIX. MeTo bl BpaieHus. Perienne 3a1a4 (JakTOPHOTo aHajM3a ¢ moMonso Loginom

Pa3nes 5. AcconuaTnBHbIE PAaBUJIA U PEKOMeHAaTeIbHbIEe CHCTEeMbI. ACCOLIMAaTUBHbBIE [TPaBUIIA.
[Tonnepkka U TOCTOBEPHOCTh ACCOLMATUBHBIX MpaBMil. JIUPT. ANTOpUTMBI TOCTPOEHHUS ACCOLIMATHUBHBIX
npaBwil. PexomMeHnanuu 1o reHepauuy npaBui. AnroputM apriori. Mcnonb3oBanue nakera Deductor,
Loginom, Orange Ui TNOCTPOEHUS  AaCCOLMATHBHBIX MpaBuUi. PekomMeHaaTelbHbIE  CHCTEMBI.
KomnaboparroHHbie pekoMeHaTenbHble ciucteMbl. Item-based u User-based.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3anaTHs Tema
paszznena 4acoB
1 2 3nakoMcTBO ¢ LOQIiNOM: mepBbIii clieHapHii 00paOdOTKH JaHHbBIX. 2
2 2 Pab6ota ¢ nanapiMu B Loginom: 3amnosiHeHue MponyckoB, 00paboTka 2

BBIOPOCOB, TPYNIIMPOBKA TaHHBIX.

Jluneitnas u HenuHelHas perpeccus B Loginom

Knaccugukanus. Jloructuueckas perpeccus B Loginom

Metonas! knaccudukanuu. Ilocrpoenne MHC

Mertoanl KIIaCTCpu3anuu: peajain3anusda MeToga k-means.

@daxTopHbIif aHanu3 B Loginom: CHUKEHUE pa3MEPHOCTHU JTaHHBIX

N0 B~|W
AlhhlWW W W

AccouuatuBHbIe npaBuia B Loginom

Hroro: 16

5 Y4eOHO-MeTOaAMYecKoe o0ecneYeHne JUCIHUIIINHbBI

5.1 OcHoBHas 1uTEpaTypa



1. CemenoB, A.M. MnTemieKkTyaabHble CUCTEMBI [ DJIEKTPOHHBIA pecypc] : yueOHoe mocodue s
CTYJEHTOB, 00y4alonIMXxcs Mo MporpaMmmam BbICIIEro Mpo¢decCHOHaIbHOr0 00pa30BaHus M0 HAMPABICHUSM
noarotoBku 230100.68 Mudopmatuka u BerauciuTenbHas Texuuka, 231000.68 IIporpammuas nxxenepus /
A. M. CemeHnoB [u ap.]; M-Bo o6pa3oBanus u Hayku Poc. ®enepanun, denep. roc. OromKeT. 00pa3oBar.
yupexxaenue Beicil. npod. odpazosanus "OpeHOypr. roc. yH-T". - DIeKTpoH. TeKCToBbIe naH. (1 ¢aiin: 3.85
MO0). - Openobypr : OI'Y, 2013. - 236 c. - 3ara. ¢ tur. 9kpana. -Adobe Acrobat Reader 6.0 - ISBN 978-5-
9723-0158-4. Pexum nmocryna: http://artlib.osu.ru/web/books/metod_all/3885 20131105.pdf

2. MatBeeB,M.I'. Mogenu U METOAbl UCKYCCTBEHHOIO HHTe/IekTa. [IpumeHeHHe B HKOHOMUKE
[Tekcr] : yueOHOE OCOOME NIl CTYJICHTOB BY30B, OOydaronmxcs 1o crnenuanbHocty "lpuknaaHas napop-
Matuka (1mo obsactsam)" u npyrum criennanbHocTsMm / M. I'. Matsees, A. C. Ceupunos, H. A. AneitHukosa. -
Mocksa : @unancel u cratuctuka : UHOPA-M, 2014. - 448 c. : wn. - bubmuorp.: c. 440-441. - Tlpenm.
yKa3.: c. 442-447. - ISBN 978-5-279-03279-2. - ISBN 978-5-16-003412-6.

3. bononypuna, U. II. OCHOBBI CHCTEM HCKYCCTBEHHOTO HHTEIIEKTa [DIEKTPOHHBIN pecypc]:
yueOHOe MocoOue i 00ydaroIIuxcs Mo 00pa3oBaTENbHBIM IpOrpaMMaM BbICIIErO 00pa30BaHUS 10
HanpasieHussMm  noxarotoBku  01.03.02  Ilpukmagnas wmarematnka W uHpopmaruka, 02.03.02
dyHnameHtanbHas uHbopMatnka W uHpopManuoHHbie TexHoiorun U 09.03.02 HudopmarmoHHbIC
cucrembl u texuonoruu / W. II. Bononypuna, JI. C. I'pumuna, A. KO. XXuramo; M-Bo HayKu U BBICIIL.
obpazoBanus Poc. ®epepanumn, Demep. roc. OrIKeT. 0o0pa3oBar. Y4YpexJACHHE BBICII. 00pazOBaHUs
"OpenOypr. roc. yH-1". - Dnekrpon. gaH. - Openoypr : OI'Y, 2022. - 1 snektpo. onT. auck (CD-ROM). -
3ari. ¢ atuketku aucka. - ISBN 978-5-7410-2781-3. - Ne roc. peructpanuu 0322204289.

5.2 lonoinuTeIbHAS JIMTEPATypa

1. [TaBnos, C. U. Cucremsbl uCKycCTBEHHOTO HHTEIIEKTa. YacTh 1. YuebHOoe mocobue [ DIeKTpOHHBIM
pecypc] / IlaBmoB C. W. - Tomckuii TOCYJapCTBEHHBI YHHMBEPCHUTET CHCTEM YIPABICHUA U
panuoanekrponuku, 2011. Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=208933

2. Pyukun, B. H. YHUBepcabHbI HCKYCCTBEHHBI MHTEUIEKT U 3KcrepTHBIe cuctemsbl / B. H. Pyu-
kuH, B. A. ®ynun . - CII6. : BXB-Iletepbypr, 2009. - 238 c.

3. xappatano, JI. DKcnepTHbIE CHUCTEMBI: NPUHIUIBI pa3paboTKu u TporpammupoBanue / Jl.
Jlxappatano, I'. Paitnu.: nep. ¢ aurin.-M.: OOO «M.J{.Bunbsimey, 2007.-1152 c.

4. Yymokos, B. A. CucreMbl HCKYCCTBEHHOTO HHTEIUIeKTa. [IpakTuueckuii kype: Yuel. mocodue s
By30B / B.A. Uyntokos. - M. : bunowm, 2008. - 293 c. : u.

5. Memepuna, E. B. CucteMbl HCKYCCTBEHHOTO MHTEIIJIEKTA [ DJIIEKTPOHHBIN pecypc]|: METOANYECKUE
yKa3aHus 7151 00y4aromuxcsi 1o 00pa3oBaTeIbHBIM IPOrpaMMaM BbICIIET0 00pa30BaHUs MO HAIMPABICHUSIM
noarotroBku 02.03.01 Maremaruka u komnetorepasie Hayku, 02.03.02 dynnamenTanbHast UHPOpMaTUKa U
uHpopmanronssle TexHosnoruu / E. B. Memepuna; M-Bo Hayku u BeIcul. obpa3oBanusi Poc. @enepaunu,
®enep. roc. 610pKkeT. 00pa3zoBaT. yupexaeHue Boicil. oopazoBanus "OpenOypr. roc. yu-1", Kad. anredps! u
IUCKpeT. MartemaTuku. - OpenOypr : OI'Y. - 2019. - 33 «c¢. — Pexum gocryna:
http://artlib.osu.ru/web/books/metod_all/107694 20190802.pdf

6. Memepuna, E. B. Cucrembl MCKYCCTBEHHOTO HHTEIUIEKTa [DIEKTpOHHBINH pecypc]: yueOHOo-
METOJINYECKOEe Mocodue A 00ydarmuxcst o 00pa3oBaTeIbHBIM MpOrpaMMaM BBICIIETO 00pa3oBaHUs 110
HanpasyieHussM noarorosku 02.03.01 Maremarnka u xkomnberotepHble Hayku, 02.03.02 ®@yHnameHTanbHas
nH(popMaTuka U MHPOpMaIMOHHbIe TexHonoruu, cnenuanbHocTi 10.05.01 KomnbiorepHnast 6e30macHOCTb /
E. B. Memepuna; M-Bo Hayku u Bbicll. oOpa3oBanusi Poc. denepauuu, denep. roc. 6romxer. o0Opa3osar.
yapexIeHue Beicil. oOpazoBanus "OpeHOypr. roc. yH-T". - OpenoOypr : OI'Y. - 2019. - 96 c¢. — Pexum
nocryma: http://artlib.osu.ru/web/books/metod_all/109690 20191002.pdf

7. Cunopkuna U. I'. Cuctembl HCKYCCTBEHHOTO MHTEJUIEKTA: yaeO.mocodue st By30B. - M.:KnoPyc,
2011.-245c.

5.3 Ilepuoanueckue u3gaHust

1. BecTHUK KOMIIBIOTEPHBIX U MH()OPMAIIMOHHBIX TEXHOJIOTHIL: )ypHai. - M.: U3n. "Cnektp"
2. UndopmanronHsie TexHONOTHUU: KypHal. - M.: U3a. "HoBsle TexHonornn".
3. ABTOMaTu3anus B IPOMBIIUIEHHOCTH: XypHaIL. - M. :M3x. nom "UHpoaBTOMaTH3aM".


http://artlib.osu.ru/web/books/metod_all/3885_20131105.pdf
http://biblioclub.ru/index.php?page=book&id=208933
http://artlib.osu.ru/web/books/metod_all/107694_20190802.pdf
http://artlib.osu.ru/web/books/metod_all/109690_20191002.pdf

5.4 UnTepHeT-pecypchbl

1. wwwe.aiportal.ru — mopran HCKYCCTBEHHOTO WHTeUIeKTa. Ha caiiTe mpeicTaBieHBl CTaTbd W
(baiisIbl 0 OCHOBHBIM HAITPABJICHUSIM HUCCIICIOBAHHI B 00JACTH HCKYCCTBEHHOTO MHTEIIIEKTA.

2.  www.intuit.ru/department/ds/fuzzysets - caiit Harnonansnoro OTtkpbeiToro Yuusepcutera «MH-
TyUT», Kypc «HeueTkre MHOKECTBaY;

3. http://www.intuit.ru/studies/courses/1122/167/info - caiit Hatmonansaoro OTKpeITOro YHHUBEp-
cureta «MHTYHTY, Kypc «[IpOEKTHPOBaHKME CHCTEM UCKYCCTBEHHOTO HHTEIUICKTA;

4. https://www.coursera.org/learn/vvedenie-v-iskusstvennyi-intellekt - «Coursera», MOOK: «Bse-
JIEHUE B UCKYCCTBEHHBIM HHTEIIEKT;

5. https://openedu.ru/course/hse/INTRAI/ - «OTkpbeiToe obpasoBanue», Karamor kypcos, MOOK:
«BBenieHne B UCKYCCTBEHHBIM HHTEIUICKT.

5.5 IIporpammHoe obecmedyeHue, nMpogeccHOHAJbHBbIE 0a3bl JAHHBIX M HHGOPMALMOHHBbIE
CIIPaBOYHbIE CHCTEMBbI

1. Onepanmonnas cucrema PEJ[ OC

2. ITaket oducHbix mpuioxenuit LibreOffice

3. IIporpammHas cuctema Juist OpraHu3aluu Buaeo-KoHpepeHi-cBa3un Webinar.ru

4. http://edu.garant.ru/garant/study/ - Uatepuer-sepcus T APAHT-O6pa3zoBanue, Cucrema TAPAHT
JUIS CTYJIEHTOB, aCIUPAHTOB U MpernoiaBaresiei

5. ABTOMaTH3MpOBAaHHAs MHTEpaKTUBHas cuctema cereBoro tectupoBanus - AUICCT (3aperucrpu-
poana B POCIIATEHT, CBuuerenbcTtBO 0 TOCYJapCTBEHHOM perucTpainuu nporpammel mis OBM
Ne2011610456, npaBoobnanarens — OpeHOYPrckuid TOCYNapCTBEHHBIN YHHBEPCUTET), PEXKHM JOCTyMa -
http://aist.osu.ru

6. CucteMbl UCKYCCTBEHHOI'O MHTEJUIEKTa [DJIEKTPOHHBIN pecypc]| : 3JIEKTPOHHBIN KypC B CHUCTEME
Moodle / WU.II. bononypuna, JI.C. I'pumuna, A.FO. XKuranoB Open6. roc. yH-T. — DJNEKTpOH. JaH. —
Openodypr : OI'Y, [2022-2023].— Pexxum gocryna: Dinexrportbie Kypebl OI'Y B cucteme o0ydenus moodle.
— https://moodle.osu.ru/course/view.php?id=235

7. Ananutnueckas miargopma Deductor Academic. becnimaTHas Bepcus, mpenHa3HauYeHHAs! TOJIBKO
11 o0pazoBaTenbHBIX Hesed. Pexxum moctyna: https://basegroup.ru/deductor/download

8. Amnanmutmueckas miardpopma Loginom. BecriatHas Bepcus, NpeAHA3HAYCHHAS TOJBKO IS
oOpa3zoBartenbHbIX 1enel. Pexxum noctyna: https://loginom.ru/downloads

I/IHq)OpMaI_II/IOHHI)IC CIIPaBOYHBIC CUCTEMBbI COBPEMCHHBIX I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTHI;

1. www.citforum.ru/ - mopran aHaIUTHYECKHX W HAYYHBIX CTaTell B 00JacTH HMH(OPMAIIMOHHBIX
TEXHOJIOTHIL;

2. www.rsdn.ru - caiit Poccuiickoii cetu pa3paboTunkoB 10, COIepHUT cTaThH MO COBPEMEHHBIM
CpeCTBaM MPOrpaMMHUPOBAHMSL.

6 MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI

VY4eOHble ayTUTOPUU ISl IPOBEJIEHUS 3aHATHI JEKIMOHHOTO THIA, JJIs MPOBEACHUS TPYIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTAUI, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalUH.

Jnst mpoBeeHns 3aHATUHA CEMUHAPCKOTO THIA HCHOJIb3YETCS KOMITBIOTEPHBIN KJIACC, OCHAIICHHBIN
KOMIIbIOTEpaMH ¢ MUHUMAJIbHBIMU XapaKTepUCTUKaMU: OllepaTUBHAs MaMATh: He MeHee 2 Gb; mporeccop He
MEHee ueM Ha 2 sjapa W 4dactoToi He MeHee 1,6 Ghz; 00béM mamsaTu BUACOKapThl He MeHee 512 Mb;
XKecTKui nuck He meHee yeM Ha 200Gb; nanuumne Usb — pazbema Ha JMIIEBOM CTOPOHE CUCTEMHOTO 0JioKa
(BBepxy); auaronans KK Mmonutopa e menee 17.

AyIUTOpUM OCHAILECHBI KOMIUIEKTaMH YYEeHUYECKON MeOeH, TEXHUUECKUMH CPEICTBaMHU O0yUYEeHHUS,
CIIy>KalllUMU /17151 IPeJICTaBJIeHUs yueOHO! nHpopMauu O0JIbIION ayAUTOPHH.

[Tomemienue 1Is1 caMOCTOSITELHOM pabOThl 00yYarOIMXCS OCHAIIEHBI KOMIBIOTEPHOW TEXHUKOM,
noakiIoueHHo Kk cetu "VHTepHer", M obecrneueHHMEM JOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.
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