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1 I_Ie.]'ll/l " 3a1a4YH1 OCBOCHHA TUCHUIIJIMHBI

Heap (umeam) OCBOGHUS MUCHUIUIMHBI «MammHHoe o0Oy4YeHHue» sBIsETCS: (QOPMUPOBAHUE Y
ciyniatresel KOMOeTeHIU o pa3paboTke U MPUMEHEHUIO METOOB, MOJENeH U aJrOpUTMOB MalIMHHOIO
oOyueHHs UIsl pelIeHus 3afad pa3paboTKH M HCCIENOBaHUS IMPOTPAMMHOIO OOECIeYeHHs OOBEKTOB
npohecCuOHATBHON NeSTebHOCTH.

3azla‘II/I: OCHOBHBIMH 3agad4aMu, p€i1acMbIMHU B IMIPOLECCE OCBOCHHU A JUCHUIIIIMHBI, ABJISAIOTCA:
— U3YUYCHHUEC COBPCMCHHBIX MCTOAOB MAIIMHHOI'O O6yquH$I U UHTCJUICKTYAJILHOTO aHalin3a JaHHBIX

(MAL);

— pa3BUTHUE HABBIKOB pa3pabOTKH U IPOrpaMMHOM peaan3aluu MeToA0B MalIMHHOTO o0yueHust (MO)
IIPU IPOEKTUPOBAHUN KOMIIOHEHTOB MHTEIUIEKTYaIbHBIX CUCTEM U 00BEKTOB MPOPECCUOHANBHOMN e TeIbHO-
CTH;

2 MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuuruimHa sBisieTcs (haKyJIbTaTHBHOM(BIM)

[IpepexBusutel nucuuiuiubbl: b51./1.5.18 baszei oannvix u cucmemvl ynpaeienus 6asamu OAHHbIX,
b1./1.B.10 UnmennexmyanvHvle cucmemsl U MexHOI02UU

[TocTpekBU3UTHI AUCUMILTUHBL: Omcymcemayom

3 TpeGoBanus K pe3yJabTaTaM 00y4eHHs MO JUCIHUIIMHE
[Ipouecc n3ydeHus: AUCHUILTUHBI HAIIPaBIIeH HAa (OPMHUPOBAHUE CIEAYIOLIUX PE3YIHTATOB O0yUEHUS

[Inanupyemslie pe3ysbTaTsl
00y4yeHMs 110 JUCLUIUINHE,

Konx n HanmeHoBaHue Kon n HauMeHoBaHME MHAMKATOpA
. XapaKTePU3YIOIINE ITaIbI
(bopMHpYEMBIX KOMITETEHLIUH JOCTH>KEHUS] KOMIIETEeHLIUU
dopmupoBaHus
KOMIIETCHITHH
ITK*-2 Cnocoben [1K*-2-B-3 3HaeT u npuMeHseT OCHOBHBIE 3HaTh:
WCTIOJIB30BATh METOMIBI U METO/bI, MOJICTH ¥ HHCTPYMEHTHI - Mmontenu, meronsl U n
MHCTPYMEHTAJIbHBIE CPE/ICTBA | MCKYCCTBEHHOT'O MHTEJUIEKTA JJIs pelieHust | anroputmsl MO st
HCCIIEIOBaHUS OOBEKTOB 3aja4 pa3pabOTKU U HCCIIeI0BaHUS pelieHus 3a1a4 pa3paboTKu
npodeccuoHaIbHON IPOTrpaMMHOT0 oOecrieueHUs] 0ObEKTOB U MCCIIEIOBAHUS
JeSITeTbHOCTH npodeCCHOHATBLHOMN I TETLHOCTH MIPOrPaMMHOTO
oOecrieyeHnss 00BbEKTOB
npodecCuoHaNTbHON
JeSITebHOCTH
Ymersn:

- IPUMEHSTh TUIIOBBIC
MIPOrPAMMHBIE TTPOTYKTHI,
WHCTPYMEHTAJIbHbBIE
cpencTBa pa3padoTKu
MIPUKJIAIHBIX IPOTPaMM U
anroputmoB A/l u MO
Baaaers:

- HaBBIKAMH PeaTu3alin
METOJIOB M aJlTOPUTMOB
MAaIIMHHOTO O0yYeHUS TpH
MIPOEKTUPOBAHHUH
HHTEJUJIEKTYaJIbHbIX CUCTEM
u

00BEKTOB
npodeccroHabHOM
JeSTEIbHOCTH




4 CTpyKTypa U Cco/iepKaHHue QU CUUILTHHBI

4.1 CTpyKTypa A¥CIMIIIMHBI

OO6mast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHbhIC eAMHUITHI (108 akaeMUuecKux 4acon).

TpyroemMKOCTb,
Bun paboTst aKaJICMUYECKHUX YacOB
7 cemectp BCETO
OO0uias Tpy10€MKOCTh 108 108
KonTakTHas padora: 34,25 34,25
Jlaboparopusie pabots (JIP) 34 34
[TpoMexyTouHas aTTecTanus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTesibHas padora: 73,75 73,75
- CAMONOO2OMOBKA:
- npopabomka mamepuana y4eOHUKo8 u y4eonvlx nocooull;
- 8bINOJIHEHUE UHOUBUOYATILHO20 MEopHecKo2o 3a0anus (U13);
- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- uzyuenue pazoenos 1-5 (vacmuuno) xypca 6 cucmeme
INEKMPOHHO20 0OVUEHUS.
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M PepeHIUPOBAHHBIH 3ayer
3a4eT)
Paznenbl qUCHUIUIMHBL, U3y4YaeMble B 7 ceMecTpe
KonnuecTBo yacoB
Ne HawnmenoBanue pasnenoB ayAutopras BHEay/I.
paszzena BCETO abota
11113 | JIp pabota
1 OcHoBHble noHATHA MO. DTtansl npeaBapuTeabHOMI 20 6 14
00pabOTKH TaHHBIX
2 ANropuTMBbI KJIaCCU(PUKALIUU U pErpeccuu 26 8 18
3 AJNTOPUTMBI KJIacTepU3aIuu 18 6 12
4 Monenu BpeMeHHBIX psioB. [Ipornozuposanue BP 18 6 12
5 HefipoceTeBble TEXHOJIOTHH 26 8 18
Hroro: 108 34 74
Bcero: 108 34 74

4.2 Conepxxanue pa3aejioB 1M CHUIIMHBI

1 OcHoBuble nousaTus MO. JTanbl NpeIBapuTEIbHON 00pPa0OTKH JaHHBIX

[ToHsATHE MHTEIEKTYaIbHOTO aHalIM3a JAHHBIX. JlaHHBIE, UX TUIBI U CBOMCTBA. OCHOBHBIE TAIlbI
UHTEJJIEKTyallbHOTO  aHanu3a. lloaroroBka pgaHHbIX Uit aHanu3a. OlleHKa KadecTBa  JaHHBIX.
HucTpymeHTanbHbIe cpesicTBa npeaodpadoTku qaHHbIX. OcHOBBI paboThl ¢ Python. Pab6ora ¢ 6ubnuorexamu
scikit-learn.

2 AropuTMBbI KJIACCH(PUKALUHA U Perpeccuu

Knaccudukanus nannaeix. O0mme ceenenus. bunapnas kiaccuduxanus. KagectBo kinaccupukaum.
MHuoskecTBeHHas kinaccudukanus. Pemaromnye gepeBbs U cirydaiiusiii iec. Perpeccuonnsiit ananus. . Jloru-
cTuueckas perpeccus. MHpopmanmonnsie kputepun. MHOXecTBeHHas TMHelHas perpeccus. Henuneiinble
perpeccuoHHbIe MoAenu. KBagpatnynas perpeccusi. METpUKH OLIEHKH Ka4eCTBA IOJyYEHHBIX MOJIEIICH.

3 AJIropuTMBI KJIAacTepU3alMu

3ajaya, aIrOPUTMBI U 3Tallbl KIacTepu3alui. AJITOPUTM KiIacTepu3aluu k-means. AIropuTm Kiacre-
puzauun G-means. EM knacrepuzanus. [I10THOCTHON alropuT™M npoCTPaHCTBEHHOM KilacTepU3aluy ¢ IpHU-
cyrctBueM myma (Density-based spatial clustering of applications with noise - DBSCAN). Hepapxuueckue
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METO/IbI KilacTepu3auu Beibop uncia kinactepos.

4 Mopaesu BpeMeHHBIX psaoB. IIporuo3suposanue BP

3ajaya NporHo3a, aArOPUTMBI U TAIbl MPOrHO3UpoBaHusA. MHCTpyMeHTapuil mporuo3upoBaHus. Bpe-
MEHHBIE Psi/ibl U NporHo3upoBanue. CriaaxuBanue BpemMeHHoro psaa. Mogenun ARIMA. Cmemansslie po-
LIECChl aBTOpPErpeccuu U ckosb3siiiero cpennero ARMA. Mojenb aBroperpeccuu NpOMHTETPUPOBAHHOIO
ckounb3suiero cpennero ARIMA. IIposepka Ha cranmonapHocTs. IIporaozuposanue ¢ nomouisto ARMA mo-
neneil. MeTpuKku OLIEHKU KayecTBa MOJIyYEHHBIX MOJEIICH.

5 HeilipoceTeBble TEXHOJIOTHH

Knaccuueckue Heiiponnsie cetu. [lepcentpon. Metoasl o0yueHuss HEHpoHHBIX ceTteld. HemocTaTku
KJIACCUUYECKUX ceTell. 3agaun pacro3HaBanusa. CoBpeMEHHbIE HEHPOHHbIE ceTU. CBEPTOUYHBIE MHOTOCIIONHBIE
cetu. PekyppenTHbie HelipoHHbIe ceTH. CoBpeMeHHbIE 00JacTH MPUMEHEHUs HEHPOHHBIX ceTeil. MeTpuku
OLICHKH KaueCTBa IOJyUYEHHBIX MOJIEIIEH.

4.3 JlabopaTopHble padoThI

Ne Kon-Bo
No JIP HaumenoBanue 1abopatopHbix paboT
paszzuena 9acoB
1 1 [IpeaBaputenbHas 00paboTKa TaHHBIX 6
2 2 MHosxecTBeHHas Kiaccudukaius. Pemraroniue 1epeBbs U CIydaiHbIH 4
jec
3 2 Jlorucruueckas perpeccus 4
4 3 Anroput™ kiactepusanuu k-means. Aaroput™ kinacrepusanuu G - 6

means. EM knactepusaius ( 1o BBIOOPY CTYICHTA)

5 4 [IpornosupoBanue ¢ nomompio ARMA moneneit 4
6 4 [IporHo3 TaHHBIX C MOMOIIBIO ITOJIHOCBA3HOM HEMPOHHOM CETH 4
7 5 HccnemoBanue cBepTOYHOM HEUPOHHOM CETH IS KIIacCH(PUKAITUN 6
noTHOUBETHBIX M300pakennii u3 b CIFAR-10
Hroro: 34

5 YueOHO-MeTOAMYECKOE 00ecnedeHue JUCIUILIHHbI
5.1 OcHoBHas1 1uTEpaTypa

1. Cemenos, A.M. MnrennekTtyanbHble cucTeMbl [Tekct] : yueOHOoe mocoOue A CTyAEHTOB, 00yda
IOLUXCA 10 MporpaMmaM BBICIIErO MPOPECCHOHANIBHOIO OO0pa30BaHMS MO HANpPABICHHUSIM HOJITOTOBKU
230100.68 NupopmaTrka 1 BelurcauTenbHas Texauka, 231000.68 Ilporpammuas unxkenepusi / A. M. Ceme
HOB [u Ap.]; M-Bo oOpazoBanust u Hayku Poc. deneparuu, @enep. roc. 010/KeT. 00pa3oBatT. yupexKaCHUE
BhIcII. pod. oOpazoBanus "OpenOypr. roc. yH-T". - Open Oypr : OT'UM, 2014. - 237 c. - ISBN 978-5-9723-
0158 4.

2. bononypuna, . I1. OcHOBBI cUCTEM HMCKYCCTBEHHOTO MHTEJUIEKTa [DJIEKTPOHHBIN pecypc]: yuebd
Hoe nocobue / N.II. bonoaypuna, JI.C. I'pumnna, A.FO. XKuranos; OpeHOyprckuii roc. yH-T. — DJIEKTPOH.
TekcToBble naH. (1 gaiin: 2,35 M6). — Opendypr: OI'Y, 2022. — 1 snektpoH. ont. auck (CD-R): 3B., uB.; 12
cM. — Cucremnunie TpeboBanus: Intel Core mnu ananorud.; Microsoft Windows 7, 8, 10; 512 M6; monurop,
noanepkuBaroui pexuM 1024x768; MbIILIb UM aHAJIOTUY. YCTPONCTBO. — 3aril. ¢ ITUKETKU aucka. - Cu
creM. TpeboBanus: Intel Core unu anamorud.; Microsoft Windows 7, 8, 10 ; 512 M6 ; MOHUTOD, TIOJACPIKHI-
Baromii pexxum 1024x768 ; MpIib WK aHasorud. ycrpoiictso. - ISBN 978-5-7410-2781-3 .. - Ne roc. peru
crpanun 0322204289. - Pexum nocryna:

http://artlib.osu.ru/web/books/metod_all/166467_20220601.pdf

5.2 lonosiHuTe/IbHAS JIUTEPATYPa

1. CemenoB, A. M. OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa [ DIEeKTPOHHBIN pecypc]: YueOHo-MeToau
Yeckoe mocodue st 00ydaromuxcs Mo o0pa3oBaTeIbHBIM MPOrpaMMaM BBICIIIET0 00pa30BaHUs MO HAIpPaB
aenusM noarotoBku 09.03.01 MudopmaTrka u BeruucnutensHas texuuka, 09.03.04 IIporpammuas MHXeHe
pus, 13.04.02 DnekTposHepreTrka U AeKTpoTexHuka: B 2 4. / A. M. Cemenos, JI. A. Bnamkas; M-Bo Hayku
u BhIciI. oOpa3oBanus Poc. @enepanuu, Denep. roc. Or0IKET. 00pa30BaT. yUpekIeHUE BHICII. 00pa30oBaHUs
"OpenOypr. roc. yu-t". U. 1. Openbypr : OI'Y, 2022. - 1 anektpoH. onT. auck (CD-ROM). - 3ari. ¢ 3THKETKH
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http://artlib.osu.ru/web/books/metod_all/166467_20220601.pdf

nucka. - CucreM. TpedboBanus: Intel Core miu ananorud.; Microsoft Windows 7, 8, 10 ; 512 M6 ; monwuTop,
nojyepkuBaronuii pesxxum 1024x768 ; MpIlb WM aHAJIOTHY. ycTpoiicTBo. - ISBN 978-5-7410-2936-7.. - Ne
roc. peructpanuu 0322300791. Pexxum noctyna:

http://artlib.osu.ru/web/books/metod_all/180261 20221227.pdf

2. CemenoB, A. M. OCHOBBI HCKYCCTBEHHOTO MHTEIIEKTA [DJIEKTPOHHBIN pecypc]: YueOHo-MeToau
YecKoe 1mocodue i 00yJaromuxcs: o 00pa3oBaTeIbHBIM IIPOrpaMMaM BhICIIET0 00pa30BaHUs 10 HAIPaB
nenusM noarotoku 09.03.01 Mudopmarrka u BerauciutenbHas Texauka, 09.03.04 IIporpammHas uHXeHE
pus, 13.04.02 DnexTposHepreTuka u dekrporexanka: B 2 4. / A. M. Cemenos, JI. A. Brnankas; M-Bo Hayku
u BbIcil. oOpa3oBanus Poc. @enepanun, Dezep. roc. Or101KeT. 00pa30BatT. yupekIeHUE BhICHI. 00pa30BaHUs
"OpenOypr. roc. yu-1". Y. 2. - Openoypr : OI'Y, 2023. . - 1 snekrpon. ont. auck (CD-R). - 3ari. ¢ 3TUKeTKH
nucka. - CucreM. TpedoBanus: Intel Core mim ananorud.; Microsoft Windows 7, 8, 10 ; 512 M6 ; monwuToOp,
noanepkuBarouil pexxuM 1024x768 ; Mblllb WIM aHAJIOTWY. YCTpPOMCTBO.. - N roc. perucrpanuu
0322304108. Pexum nocrymna:

http://artlib.osu.ru/web/books/metod_all/194792 20230727.pdf

3. MatBeeB,M.I'. Monenu u MeToAbl MCKYCCTBEHHOIO M HTeuiekTa. [IpuMeHeHne B 3KOHOMHUKE
[Tekcrt] : yueOHOE TOCOOUE /IS CTYJCHTOB BY30B, O0YYarONIMXCs MO crienuanbHocTH "lpuknagHas napop-
MaTHKa (1o obnactam)" u apyrum crenuanbHocTsm / M. I'. Matsees, A. C. Cupunos, H. A. Anelinukosa. -
Mocksa: @unancel u cratuctiuka: MHOPA-M, 2014. - 448 c.: un. - bubmmorp.: c. 440-441. - Tlpeam. ykas.:
c. 442-447. - ISBN 978-5-279-03279-2. - ISBN 978-5-16-003412-6.

5.3 llepuoguyeckne U3TaHUsA

1. MudopmanoHHble TEXHOJOTMU B INPOEKTUPOBAHMM U INPOU3BOACTBE. MOCKBa : ATEHTCTBO
"Pocmiewars". — 2001-2025. - N 1-4. Y3 [11 8. OT'Y

2.BecTHUK KOMMBIOTEPHBIX W WH(GOPMALMOHHBIX TEXHOJOTrHWil: kypHan. 84197. - Mocksa : UJ|
"Crmektp". - 2017. - N 1-6.. - 2018. - N 1-12.. - 2019. - N 1-12.. - 2020. - T. 17, N 1-12.. - 2021. - T. 18, N 1-
12..-2022.-T.19,N 1-12.. - 2023. - T. 20, N 1-12.. - 2024. - T. 21, N 1-12. U3 I — 54. Ory

3.ABTOMaTH3AIM B IPOMBIIIIEHHOCTH: KypHail. 81874. - Mocksa : ArentcTtBo "Pocneuars”. - 2020.
-N 1-12.. - 2021. - N 1-12.. - 2022. - N 1-12.. - 2023. - N 1-12.. - 2024. - N 1-12.. - 2025. - N 1-12.. - 2026. -
N 1-3. Y3 11 -24. OI'Y

5.4 UntepHeT-pecypchbl

1. https://sites.google.com/site/upravienieznaniami/home - caiit «Ynpasiaenue 3HaHHAMI». CIIMCOK
paspeleHHbIX caiToB B cetn MuTtepuer. http://www.osu.ru/doc/4547

2. https://openedu.ru/ - «OtkpsiTOoE 0OpazoBanue». CIMCOK pa3pelIeHHbIX CAaUTOB B ceTh VIHTepHeT.
http://www.osu.ru/doc/4547

3. https://www.lektorium.tv/mooc2/32247. «Jlextopuym», MOOK: «HelipoHeT: BBOAHBIA Kypce».
Cricok paspelieHHbIX caidToB B cetn HTepHeT. http://www.osu.ru/doc/4547

4. CemenoB, A.M. DnekTpoHHBIH yueOHbIH Kypc B cucteme Moodl "OCHOBBI HCKYCCTBEHHOTO UH
temekTa." Pexxum qocrtyma: https://moodle.osu.ru/course/view.php?id=6106

5. https://openedu.ru/course/ - «OtkpeiToe obpa3zoBanue», Karamor xypcoB, MOOK: «Cucremsr
ABTOMATU3UPOBAHHOTO MPOSKTHUPOBAHUS A JUTUBHBIX TEXHOJIOTHIT». CIUCOK pa3pelieHHbIX CATOB B CETH
Wutepner. http://www.osu.ru/doc/4547

6. https://www.coursera.org/learn/python - «Coursera», MOOK: «Programming for Everybody
(Getting Started with Python)». Crincok pa3perieHHbIx caiiToB B cetr MaTepHer. hitp://www.osu.ru/doc/4547

5.5 IlporpammHoe oOecnedyeHue, NMpogeccuoHAIbHbIe 0a3bl JAHHBIX M HMH(OPMAIMOHHbIE
CIIPABOYHbIE CHCTEMBI

1. Onepaunonnas cucrema PEJ] OC

2. [Taket odpucubix npunoxenuit «MoitO¢puc O6pazoBaHre»

3. SIunekc.bpay3sep - Opaysep, co3maHHbI KOMIaHUEH «SITHIEKC» Ha OCHOBE JIBMKKA (OecriaTHas Bep-
cust) Pexxum mocryma: https://browser.yandex.ru.

4. Anamutrnueckas matdopma Loginom. becrmatHas Bepcusi, mpeaHa3HaueHHAs TOJIBKO M1t 00pa3o-
BaTelbHBIX weneil. Pexxum poctyma: loginom.ru. Coucok paspelieHHbIX caiiToB B cetd VHTepHeT.
http://www.osu.ru/doc/4547
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5. IIpodeccuonanbHbi HHPOPMAITMOHHO-AHATUTUYECKHI Pecypc, MOCBAIICHHBIN MAalIMHHOMY 00Yy-
YEHHIO, pACIO3HABaHUIO OOpa3oB M HHTEIUIEKTyaJlbHOMY aHalW3y JaHHBIX. Pexum jgocryna:

http://machinelearning.ru . Crnimcok pa3penieHHbIX caiiToB B ceTr HTepueT. hitp://www.osu.ru/doc/4547

HubopmarmoHHble CIIPaBOYHbBIC CHCTEMBI COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA:
1. www.citforum.ru/ - mopran aHAJIMTHYECKUX U HAYYHBIX CTATel B 00JIaCTH HH(OPMALMOHHBIX TEX-
HoJstoruii. CITMCOK pa3pelieHHbIX caiiToB B cet MuTepHer. http://www.osu.ru/doc/4547

6 MaTepuajibHO-TEXHUYECKO€E o0ecnevyeHne TUCHUIIMHBI

Y4eOHbIe ayTUTOPUU JJIsE IPOBEIACHHUS TAOOPATOPHBIX 3aHITHIA UCIIOJIB3YETCSl KOMITBIOTEPHBIN KIacc,
OCHAIIICHHBIA KOMITBIOTEPHON TEXHHUKOW, YAOBIETBOPSIOLIEH TpeOOoBaHUSIM K KOH(GUTYpaIMH ammnapaTHOro
o0ecrneveHns UCIONIb3yeMbIX MporpaMM. [lomerienne A caMOCTOSTENbHON pabOThl 00yJYarONMXCcs OCHA-
IICHBI KOMITBIOTEPHOM TEXHUKOH, IMOJKIIOUEHHON K ceTH "MHTepHeT", 00ecreueHbl TO0CTYyIOM B 3JIEKTPOH-
HYI0 HHQOPMAIIMOHHO 00pa3zoBarenbHyto cpexy OI'Y.
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