Muno6pHayku Poccun

®denepanbHOE rOCyIapCTBEHHOE OI0JKETHOE 00pPa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa3oBaHUs
«OpeHn0yprckmuii rocyiapcTBeHHBIH YHHBEPCUTET»

Kadenpa npuknaaHoit MareMaTuku

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«b1./].b.14 Cucmembl uCKYCCMEEHHO20 UHMELLEKMAY

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

15.03.04 Asmomamuszayus mexHoa02u4ecKux nPoueccos U nPou3800Cme
(KOl 1 HAMMEHOBAHHUE HAIIPABJICHUS ITOJITOTOBKH )

Cucmembi asmomamu3ayuu mexHoa0cuUYeCcKux npoyueccos u npous’eodcmg
(HaMMeHOBaHHE HAMPABICHHOCTH (MPOhIIsT) 00pa30BaTEILHON POrPAMMBbI)

KBanudukamus
baxanasp

dopma o0yueHus
3aounas

I'ox Habopa 2022

1965461



PaGouas nporpamma aucumniuuusl  «b1 /5. 14 Cucmemor uckycemeennozo unmen
paccMOTpeHa U yTBEpIK/IeHA Ha 3ace aHuu Kaepbl k&

Kadeapa npukiaasHoil mareMaTuku

Haumenosamue kageopol

nporokon Ne £ or" A" /M'_zéﬁw 204 r,

3aBe/yrowmii kapeapoii , ' .
s /ﬁf
Kadeapa npukiajHoii MaTeMaTHKU W.IT. Bosoaypuna

HAUMEHOBaHUE Kagheopol noonuce pacugposka noonucu
Henonnumenu: %/
3as. kad. [IM. npodeccop. 1.T.H W.I1. Bononypuna
QoACHOCIL noonuce pacuughposka noonucu
[Ipenoxasarens kad. [IM &;e\u) JI.C. I'puimua
00NACHOCIL 7 NoomiTS pacugpoera noonuciu
COI'JTACOBAHO:

[Ipencenarens METOAMYECKON KOMHCCHH TI0 HATIPABJICHHUIO 110ArOTOBKH
15.03.04 ABTOMATH3AIMS TEXHOJOTHYECKHX IIPOLIECCOB U ITPOU3BOICTB

KOO HAuMeHosamue JUYHAR NOONUCY pacuugposrg noonucu
3aBeyIOIHH OT/IEIOM KOMILIEKTOBA HayuyHOU OubaroTeKn W
H.H. buranuesa /&
auunas noonuce /. pacuugposra noonucu” )
YII0JIHOMOYEHHBIN 110 Ka4ecTBY (hakyiibrera ¢
Y U.B. Kproukosa
JUNHGS ROOMICH pacuughpoera noonucu

Ne perucrparun

© Bonoxypuna W.IT.,
I'pumnuna JI.C., 2022
©0ry, 2022



1 He.ﬂl/l H 3a1a4Y4 OCBOCHHUSA NUCHHUITJINHBI

ean (eaH) OCBOCHMS TUCITUTUIMHBI:

[lenpro ocBoeHUsT AUCHUILTUHBI «CUCTEMBl UCKYCCTBEHHOT'O MHTEIUIEKTa» SIBISETCS (DOPMHUpPOBAHHE
Yy CTYIIEHTOB CHCTEMAaTH3UPOBAHHBIX 3HAaHHH 00 OCHOBHBIX HAIPABICHUSAX HCCICIOBAHUN B 00JIACTH
MCKYCCTBEHHOTO HMHTEIUIEKTa, METOAAaX pa3pabOTKH M pealu3allid WHTEUICKTYaIbHBIX CHCTEM, a TaKkKe
MOJyYCHUE TEOPETHUYECKUX 3HAHWUH M TPAKTUYECKUX HABBIKOB I10 OCHOBAM MAIIMHHOTO OOydYeHWUS,
OBJIAJICHUE CTYJACHTaMH WHCTPYMEHTApUeM, MOJEISIMH W METOJAAMH MAIIUHHOTO OOY4YeHHs, a TakKke
npuoOpeTeHne HaBBIKOB UCCIIeA0BaTeNs JaHHbIX (data scientist).

3agauu:

1. dopMUpOBaHUE CHUCTEMBbl 3HAHUH M YMEHHWH, CBSI3aHHBIX C METOIOJIOTHEH TOCTPOCHUS
WHTEJUICKTYalIbHBIX CHCTEM, C METOJaMU HCCIEIOBaHUN B OOJIACTH HCKYCCTBEHHOTO HWHTEIJIEKTA, C
KOHKPETHBIMH TIPOLIEAYPAMU COBPEMEHHBIX METOJIOB MTPECTABICHHUS 3HAHUH.

2. AKTyanu3anusi MEXKIPEIMETHBIX 3HAHUH, CIIOCOOCTBYIOIIMX IMOHUMAaHHUIO OCOOCHHOCTEH
METOIOB ¥ PE3yJIbTaTOB HCCIICJOBAHUI B 00JIaCTH UCKYCCTBEHHOTO MHTEIUICKTA.

3. CdhopmupoBaTh TEOpETUYECKUE 3HAHUS TI0O OCHOBAM MAIIMHHOTO OOYYCHWMSI ISl MIOCTPOCHUS
(bopMaTbHBIX MaTEMAaTUYECKUX MOJICIICH U HHTEPIIPETAIUU PE3yIbTaTOB MOACITUPOBAHHUS,

4. BripaboTarte ymMeHHS 1O MPAKTUYECKOMY MPUMEHEHUIO METOAO0B MAITMHHOTO OOYYCHHS IS
nocTpoeHust HopManbHBIX MaTEeMaTHYECKUX MOJICNICH M WHTEPIPETAIIMU PE3YJIbTaTOB MOJICIMPOBAHUS TIPH
PEIICHNY TPUKJIATHBIX 33134 B PA3IMYHBIX MPUKIIAJTHBIX 00JIACTSX.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnuminHa otHocuTes K 6a3oBoit yactu 0oka [l «Aucuuniauasl (MOLyIn)»

[TpepexBu3uthl nuctuiuubbl: 51./1.6.12 Ungopmamuxa, b1.J1.B.13 Hugopmayuonnvie mexnonocuu

U NPOZPaAMMUpPOBaHUe

HOCTpeKBI/ISI/ITH

TUCLUITINHEL:

b1.J[B.8 Asmomamuzayus mexHoLO2UUECKUX NPOYEcco8 U

npouzeoocms, b1.J].B.12 Aemomamu3supoannoe npoeKmupoganue mexHoio2uieckux npoyeccos

3 TpeGoBanus Kk pe3yjabTaTaMm 00yYeHUs MO TUCIUIJINHE

Hpouecc HU3YyUYCHUS NJUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CICAYIOIINX PE3YJIILTATOB O6y‘IeHI/I${

Kon u HaumeHnoBanue
bopMHUPYEMBIX KOMITETCHITHI

KOI[ U HAMMCHOBAHUC UHAUKATOpA
JOCTHIXCHHA KOMIICTCHIIMHN

[Tnanupyemble pe3yabTaTbl 00ydeHUs
M0 TUCUUIUIMHE, XapaKTepU3yIolue
9Tansl GOpMUPOBAHUS KOMIIETEHIUH

OIIK-1 IIpumensTe
€CTECTBEHHOHAYYHBIE U
oOIIeH)KEHEPHbIE 3HAHUS,
METObl MATEeMaTHYECKOTO
aHaJM3a ¥ MOJICIMPOBAHUS B
npodeccnoHanbHOM
JESTEeITbHOCTH

OIIK-1-B-1 3Haer ocHOBHBIE
€CTeCTBEHHOHAYYHbBIC
3aKOHOMEPHOCTH B
npodeccuoHaIbHOM chepe
OIIK-1-B-2 ®opmynupyer 3aiauy
npodeccuoHansHOM cheprl Ha
(hopMaTbHOM SI3BIKE
€CTECTBEHHOHAYYHBIX U
OOLIEMH)KEHEPHBIX 3HAHUH
OIIK-1-B-3 Pemaer 3agaun

PO eCCHOHATBHON JeATENHHOCTH
C UCTOIh30BaHHEM
€CTECTBCHHOHAYYHBIX H
OOIIEMH)KEHEePHBIX 3HAHHM,
METOJIOB MaTeMaTHIECKOTO
aHaM3a U MOJCTUPOBAHUS

3HaTh:

— OCHOBHBIE HalpaBJIEHUS
Hay4yHBIX UCCIIEJOBaHUH B 00J1aCTH
UCKYCCTBEHHOT'O MHTEIIJIEKTA;

— MOJIETIH MPE/ICTaBICHHS 3a/1a4 B
MHTEIJUICKTYaJIbHBIX CUCTEMAX U
METO/IbI BBIBOJIA PEIICHUS B
Pa3TMYHBIX MOJIEIISX;

— COBpEMEHHbIE TEXHUYECKHE U
IIpOrpaMMHBIE CPECTBA IS
peanu3alii HHTEIUIEKTYaTbHBIX
CHCTEM;

— CTPYKTYpY SKCHEPTHBIX CUCTEM U
WX KJacCCHU()UKALNIO B 3aBUCHMOCTH
0T 0COOEHHOCTEH peraeMoi 3a/1a4u;

— 0a30Bbl€ AITOPUTMBI MAILIMHHOTO
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Kox n sHaumenoBauue
(bOpMHUPYEMBIX KOMITETCHITHI

KOII U HAMMCHOBAHUC UHUKATOpA
JOCTHIXCHHUA KOMIICTCHIIMHN

[Tnanupyemble pe3yabTaThl O0yUeHHS
0 IUCLMIUIUHE, XapaKTEPUIYIOLTUE
sTansl GOPMUPOBAHMS KOMITETEHIIUI

oOy4eHus;

— OCHOBHBIE MOJIETTH HEMPOHHBIX
CeTeil, METOJIOB U aJITOPUTMOB UX
o0OyueHwusl.

Ymers:

— OPHUEHTUPOBATHCS B PA3TUUHBIX
TUIAX UHTEJUIEKTYaJIbHbBIX CUCTEM;
OpPUEHTUPOBATHCS B PABIUYHBIX
MeToJax MpeACTaBICHUS 3a/1a4;

— paboTaTh ¢ COBPEMEHHBIMH
CUCTEMaMH JUIsl pealii3aliy CUCTEM
HMCKYCCTBEHHOTO MHTEIICKTA;

— (opmanuzoBaTh 3HAHUS
JKCIIEPTOB C MIPUMEHEHUEM
Pa3IMYHBIX METOJOB MPEICTABICHUS
3HAHUM;

— TMPUMEHSITh OCHOBHBIE MOJICIIN
MAIIMHHOTO O0y4YeHUs

Baajaersb:

— METOJIaMU pelIeHHs
WHTEIJICKTYaJbHBIX 33124 C
IpUMEHEHUEM UH(HOPMAITMOHHBIX
TEXHOJIOTHI;

— HAaBBIKaMU IIOCTPOEHUS MOJAEIIECH
MIPEICTABIICHUS 3a/1a4, TOAX0JaMHU U
TEXHUKOW pelIeHus 3a1au
MCKYCCTBEHHOT'O MHTEIIJICKTA;

— HaBbIKaMU pabOTHI CO
CHELUaTU3UPOBAHHBIMU S3bIKAMU
HMCKYCCTBEHHOTO MHTEIIEKTA,
UHTETPUPOBAHHBIMU CpelaMu U
MPOTPaMMHBIMHU 000JI0YKAMH JIJIst
MOCTPOEHUS UHTEIUIEKTYyaIbHBIX
CUCTEM;

— HaBBIKaMU pa3pabOTKH
pOrpaMMHOI peanu3an
SKCTEPTHHIX cucTeM Ha DBM;

— HaBbIKaMU IPUMEHEHUs
COBpPEMEHHBIX HH(HOPMAITMOHHBIX
TEXHOJIOTHI U MPOTPAMMHBIX
CPENCTB, B TOM YHCIIE
OTEUYECTBEHHOTO MPOU3BOJICTBA, U
WCIIOIb30BAHMS UX MPU PELICHUN
3a/1a4 mpoecCuoHATbHON
JeSATETbHOCTH




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI
4.1 CTpyKTypa IMCHUATINHBI

OO01mast TpPyA0€MKOCTh TUCIUTUINHBI COCTaBIsET 3 3a4eTHbIe enuHUIlbI (108 akaeMUYecKux 4acos).

TpynoemMKocTb,
Bun paboter aKaJeMHYECKHUX 9aCOB

4 cemectp BCETO
OO0mas Tpy10éMKOCTh 108 108
KonrakTHasi pa6ora: 10,25 10,25
Jlexuum (JI) 4 4
[Tpaxktrueckue 3ansarus (I113) 6 6
ITpomexxyTouHas arrecrarus (3a4eT, YK3aMeH ) 0,25 0,25
CamocrosiTesibHas padoTa: 97,75 97,75
- BBINIOJTHEHUE UHIMBUyaIbHOTO TBOpUecKoro 3aganus (UT3);
- CaMOMNOJTr0TOBKA (TIpopaboTKa U MOBTOPEHHUE JEKIIMOHHOTO MaTepHuasa u
MaTepuasa y4eOHUKOB U Y4eOHBIX MOCOOUii;
- TOJITOTOBKA K MPAKTUYCCKUM 3aHSATUSIM
Bua uToroBoro KOHTpoJIA (3aueT, IK3aMeH, 1 depeHITUPOBAHHBIH 3aver
3a4er)

Pa31[en1)1 AUCHUIUIMHBI, U3y4aCMbIC B 4 CCMECTPE

KonnyecTBo yacos
Ne HaunmenoBanue pa3zzienoB AyATOpHa BHEay/I.
pasnena BCETO pabora
T 113 | 1P pabota
1 BBenenre B MCKYCCTBEHHBIN MHTEIUIEKT 20 2 18
2 OcHOBBI s13bIKa porpammupoBanus Python ms 30 2 30
aHaJIN3a JIaHHBIX.
3 basoBble 3a1aun ¥ METObI MAIIMHHOTO O0y4YEHUS 34 2 2 30
4 CoBpeMEHHBIE HEUPOCETEBBIE APXUTEKTYPBI 24 2 22
Hroro: 108 4 6 98
Bcero: 108 4 6 98

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Pa3znesn 1. BBegenne B HCKyCCTBeHHBIH HMHTELIEKT. ONpenenceHie UCKyCCTBEHHOTO MHTEIIIEKTA.
3ajau MCKYCCTBEHHOIOo MHTe/UIekTa. VcTopusi pa3BUTHS HMCKYCCTBEHHOTO MHTEUIEKTa KakK HayKH.
OCHOBHBIE TIOIXOIBl K HCCIEJOBAaHMI0 HCKYCCTBEHHOIO HHTeIeKTa. (CHOBHBIE HAIPaBIICHUS
UCCIIEIOBaHUM B 00JaCTH MCKYCCTBEHHOTO MHTeIsIeKTa. MHTemnekTyanpHble cuctemsbl. JlaHHbIE U 3HAHMSL.
ITpencraBnenue 3nanuil. Knaccudukanus Mmozaenei npeacrapiaeHus 3HaHUH. DKcriepTHbIE cCUcTeMbl. Mojienb
SKCIEPTHBIX cucTeM. CHUCTeMbI MOJACPKKU NpUuHATUS peeHui. Kiaccudukanus, cTpykrypa.

Pa3nes 2. OcHoBBI si3bIKa NporpaMmmupoBanus Python nis anannsa naHHbIX.

ba3zoBbie koHCTpykuMM U Tumbl JaHHBIX Python. fI3pik mporpammupoBanust Python. Ilepemennsie,
onepanuu, BelpaxkeHus. Llenble, nefcTBuTenbHbIE yncnaa. YcnoBud, nukiabl. Ctpoku. Cnucku. CroBapi.
Onucanne ¢QyHKIUN, co3JaHMEe U HCMOdb30oBaHHE KiaccoB. Otnagka mnporpamm. Hcmonb3oBaHue
MHTEPaKTHUBHBIX O0JI0KHOTOB Jupiter Notebooks. Pabora ¢ Habopamu naHHBIX U BU3yanu3auus. bubnuorexa
NumPy. Onepanuu ¢ BekTopamu W Marpuriamu. buOmmoreka Pandas. Omeparuu ¢ HaGopamu JaHHBIX.
3arpy3ka u oOpabOoTka naHHbIX. KoHcTpyupoBanue mnpusHakoB. DuibTpanus M COPTUPOBKA JIAaHHBIX.
Busyanu3zanus qaHHBIX, OCHOBHBIE BUJIbI rpadukoB u quarpamm. bubdanoreku Matplotlib, Seaborn.



Pasnen 3. basoBble 3agauM M MeTOAbl MAIIMHHOIO OOy4YeHHMsl. DTalbl U OCHOBHBIEC 33Ja4d
aHaJlM3a JaHHBIX. DTambl aHalM3a JAaHHbIX. BUIbl Mpu3HAaKOB. AHalIW3 JaHHBIX U MAalIMHHOE OOydeHHE.
OOyuenue c¢ yuutenem, 0e3 yuurTens, ¢ HoAkpersieHHeM. OCHOBHBIE 3a/la4d MAIIWHHOTO OOYYCHHS.
[IpuHIMIIBI OLIEHKK KauecTBa MOjeNIed MamuHHOTO oOydeHus. bubnmoreka Sklearn. 3amava perpeccun,
OCHOBHBIE METOJbl M OIIEHKa KadecTBa Mojenied. 3agada perpeccud. JIMHeWHas W MOJIMHOMHUATbHAS
perpeccus. Dynkiuu omubok. Ilepeobyuenue u perynspuszanus. 3agada Kiaccudukanuu, O0a3oBbIe
METOZBI, OLIEHKa KayecTBa, aHcaMmOyieBble MeToabl 3anaya Kiaccupukanuu. MeTpuKkd KayecTBa
kinaccudukanud. Meron k Ommxaiimux coceneit. Jloructuueckast perpeccus. MeTo OMOPHBIX BEKTOPOB.
Pemarormme nepeBbs. AHcamOsieBble Metonwl. Cnywaiitneii nec. ['pagmentHbrii Oycrtunr. I[lombop
ONTHUMAJIBHBIX TUIEpIIapaMeTpoB. 3ajiaya KiIacTepHU3alll, OCHOBHbIE METOJIbI M OLIEHKAa KauecTBa 3ajaua
knactepusanuu. Metpuku knactepusanuu. Meton k-cpeqaux. Meroq DBSCAN. Meton t-SNE.

Pazgen 4. CoBpemeHHbIe HeilipoceTeBble apPXUTEKTYpPbl. VICKyCCTBEHHBIE HEHPOHHBIE CETH.
Mmuorocnoitasiii nepcentpon. OOyuyenue HelipoceTeld. MckyccTBeHHBI HeWpoH. DYHKINMU aKTHBAILUH.
MHuorocnoinslii nepcentpon. OOydeHue Helpocerel. Kimaccudukamus ¢ MOMOIIBIO MHOTOCIOWHOTO
nepcentpona. bubmmoreka KerastTensorflow. Cseprounsie Helponnsie cetd. Kiaccudukamms
n3o0pakeHuii. CBepTouHble HEWpOHHBIE ceTH. [ ybokoe oOyuenue. IlepeHoc oOydeHus. CoBpeMEHHBIC
apXHUTEKTYpBl HeHpoceTel 1 KoMIbIoTepHoro 3perns. Heiipocetu B 06pabotke TekcroB. [IpenodpaboTka,
BEeKTOpH3alus, Kiaccudukauus TekcToB. IlpenoOpaboTka, Bektopuszanus TekcToB. Kiaccuduxarms
TEKCTOB. PekyppeHTHBIC HEHPOHHBIC CETH IS KiIacCU(pUKAINK TeKCTOB. HelpoceTeBbie MeTOIbI 00pabOoTKH
TEKCTOB.

4.3 [lpakTuyeckue 3aHATHA (CEMUHAPDI)

No Koin-Bo
No 3ansTus Tema
paznena 4acoB
1 2 OcHOBBI s13bIKa IporpaMmupoBanus Python juist ananm3a gaHHbBIX 2
2 3 MeTto bl Ki1accu(PUKaluu U perpecCuu 2
3 4 Hetipocern. Kitaccuukanmst ¢ momMonipio Heiipoceren 2
Wtoro: 6

5 Y4yeOHO-MeTOANYECKOE 00ecredyeHue TUCIUIIINHDI
5.1 OcHoBHas uTEpaTypa

1. CemenoB, A.M. MnTemiekTyaapHble CUCTEMBI [ DJIEKTPOHHBIN pecypc| : ydebHoe mocobue st
CTY/IEHTOB, 00YYaIOLIUXCS 110 IPOrpaMMaM BBICIIEr0 NMPOo(hecCHOHAILHOTO 00pa30BaHMsl O HANPABICHUIM
noarotroBku 230100.68 MudopmaTuka u BeruuciurenbHas TexHuka, 231000.68 IlporpammHuas nnxeHepus /
A. M. CemenoB [u n1p.]; M-Bo obpa3oBanust u Hayku Poc. ®eneparnun, denep. roc. 6roaxer. o6pa3onar.
yupexieHue BbIcIl. 1pod. oOpa3oBanus "OpeHOypr. roc. yH-T". - DIEKTpOH. TeKcToBble AaH. (1 gaitn: 3.85
MG). - Openoypr : OI'Y, 2013. - 236 c. - 3arun. ¢ TuT. 3kpana. -Adobe Acrobat Reader 6.0 - ISBN 978-5-
9723-0158-4. V3nanwue Ha ap. HOocuTene [TekcT]

2. Marsees,M.I'. Mopxenu nu METObl HICKYCCTBEHHOI'O MHTEIUIEKTa. [ [puMeHeHne B 9KOHOMHUKE
[Tekct] : yueOHOE mocoOue A CTYJIEHTOB BY30B, oOydaronuxcs mno crneuuansHoctu "lpuknagnas nadop-
MaTuka (mo obmactsm)" u apyrum crenuanbHocTsM / M. I'. Matsees, A. C. CBupuzaos, H. A. Aneitaukosa. -
Mocksa : ®unancel u cratuctuka : UHOPA-M, 2014. - 448 c. : un. - bubmuorp.: c. 440-441. - Tlpeam.
yKas.: c. 442-447. - ISBN 978-5-279-03279-2. - ISBN 978-5-16-003412-6.

5.2 lonmosiHUTe/IbHAS JIUTEPATyPa

1. [MTaBnos, C. . CucremMbl HCKYCCTBEHHOT0 MHTEIIeKTa. YacTh 1. YueGHoe mocobue [ DIeKTpOHHBIN
pecypc] / IlaBmoB C. W. - Tomckuif rocynapCTBEHHbI YHHUBEPCUTET CHCTEM YIpaBICHUS U
pamnosnekTponuky, 2011. Pesxum nocryma: http://biblioclub.ru/index.php?page=book&id=208933

2. Pyukun, B. H. YHUBepCcaIbHBIN HCKYCCTBEHHBI MHTEIUIEKT U dKCTepTHBIE cuctembl / B. H. Pyu-
kuH, B. A. ®ynuH . - CII6. : BXB-IlerepOypr, 2009. - 238 c.



http://biblioclub.ru/index.php?page=book&id=208933

3. Jxapparano, JI. DKcCrepTHbIE CHCTEMBI: TPHHIIMIB pa3pabOTKW W mporpammupoBanue / JI.
Hxapparano, I'. Paitnmu.: nep. ¢ aurin.-M.: OO0 «U.1.Bunbsimey», 2007.-1152 c.

4. Yymokos, B. A. Cucrembl HCKYCCTBEHHOT0 HHTEIUIeKTa. [IpakTnueckuit Kkypc: Yueb. mocodue st
By30B / B.A. Uymokos. - M. : bunowm, 2008. - 293 c. : wi.

5. Memepuna, E. B. Cucrembl HCKYCCTBEHHOTO MHTEUIEKTa: METOJMWYECKHE YKa3aHUS Ui
oOyuaromuxcsi o o0pa3oBaTeIbHBIM MPOTpaMMaM BBICIIETO 00pa30BaHUS MO HAMPABICHUSIM MOJATOTOBKU
02.03.01 Maremaruka u KommbloTepHble Hayku, 02.03.02 @yngameHTanpHas wuHQOpMaTHKa U
nHpopmanuonnsie TexHojoruu / E. B. Memepuna; M-Bo Hayku W BbIcil. oOpazoBaHusi Poc. deneparum,
®enep. roc. 6romKeT. 00pa3oBar. yupexxaeHue Boicil. oopazoBanus "OpenOypr. roc. yH-1", Kad. anreGpsr u
TUCKpeT. MmaTteMaTukH. - OpenoOypr : OI'Y. - 2019. - 33 c.- [DaekTpoHHBIH pecypc]. —

URL.: http://artlib.osu.ru/web/books/metod_all/107694 20190802.pdf

6. Memepuna, E. B. Cuctembl HCKYCCTBEHHOTO MHTEJIEKTA : Y4eOHO-METOAMYECKOe Mocooue s
o0yyJaromuxcs Mo 00pa3oBaTENbHBIM IPOTrpaMMaM BBICHIETO O00pa30BaHMS 10 HANPABICHUSM IOJTOTOBKH
02.03.01 Marematuka u KommbioTepHble Haykw, 02.03.02 ®yngameHntanbHas WHPOPMATHKA U
nHpopManroHHble TexHonoruu, cnenuainbaoctu 10.05.01 Kommnbrorepnas 6e3onacuocts / E. B. Memniepuna;
M-Bo Hayku U BbIcll. oOpa3zoBanus Poc. @enepanuu, @enep. roc. 610axeT. 00pa3zoBaT. yUpEkKACHHUE BBICII.
obpazoBanus "OpeHoOypr. roc. yH-T". - OpenOypr : OI'Y. - 2019. - 96 c.- To ke [DHEKTPOHHBINA pecypc]| —
URL: http://artlib.osu.ru/web/books/metod_all/109690 20191002.pdf

Cunopkunaa U. I'. CucremMbl HCKYCCTBEHHOTO MHTEIDICKTA: ydeO.mocobue it By3oB. - M.:KuoPyc,
2011.-245c.

5.3 llepuoaguueckue U3IaHUA

1. BecTHUK KOMITBIOTEPHBIX M MH()OPMALIMOHHBIX TEXHONIOTUH: XypHal. - M.: U3x. "Cnektp"
2. adopmManmoHHbIe TEXHOJIOTHH: KypHaL. - M.: M3a. "HoBsle TexHomOTHA".
3. ABTOoMaru3aius B MPOMBIIUIEHHOCTHU: KypHall. - M. :MU3n. nom "NndoaBromaruzanms"

5.4 UnTepHeT-pecypcsbl

1. www.aiportal.ru — mopran HCKyCCTBEHHOro HMHTesUiekTra. Ha caiiTe mpeacTaBieHbl CTaTbu W
(baiisIbl 10 OCHOBHBIM HAITPABJICHUSIM HCCIICIOBAHHIA B 00JIACTH HCKYCCTBEHHOI'O MHTEIUICKTA.

2. www.intuit.ru/department/ds/fuzzysets - caiit Haimonansnoro OtkpsiToro Yausepcutera «MH-
TyUT», Kypc «HeueTkue HoKecTBay,

3. http://www.intuit.ru/studies/courses/1122/167/info - caiit Hantmonanproro OTkpeiTOro YHHBEp-
cureta «MHTYHTY, KypC «[IpoeKTHpOBaHHE CHCTEM UCKYCCTBEHHOTO MHTEIICKTA;

4. https://www.coursera.org/learn/vvedenie-v-iskusstvennyi-intellekt - «Coursera», MOOK: «Bse-
JICHUE B MCKYCCTBEHHBIH MHTEIUICKT;

5. https://openedu.ru/course/hse/INTRAI/ - «OTtkpbiToe oOpa3zoBanue», Karanor kypcoB, MOOK:
«BBeneHue B MICKYCCTBEHHBIH MHTEIIICKT.

5.5 IIporpammHoe olecnedyeHue, NMpogecCHOHATbHBbIC 0a3bl JAHHBIX M HMH(pOPMAIMOHHBIE
CIIPABOYHbIE CHCTEMBbI

— CpoGoxanblii maker oducHbix mnpuioxkenuit OpenOffice. Paspaborumk: Apache Software
Foundation. Pacmpoctpansiercs mno cBoOomHoi munensun Apache License 2.0. Pexum pocryna:
http://www.openoffice.org/ru/;

— Onepanuonnas cucrema Microsoft Windows;

— Microsoft SQL Server [ocrymuo B pamkax moamucku Microsoft Imagine. Pexxum mocryma:
https://e5.onthehub.com/WebStore/ Welcome.aspx?ws=58727022-4bac-e211-88b7-f04da23e67f4&vsro=8

— IIpunoxenue Microsoft Visio. JloctynmHo B pamkax moamucku Microsoft Imagine. Pexum no-
cTyna: https://e5.onthehub.com/WebStore/ Welcome.aspx?ws=58727022-4bac-e211-88b7-
f04da23e67f4&vsro=8;

— Ananutnueckas miatgopma Deductor Academic. becninathas Bepcus, npeaHa3HauYeHHAs! TOIBKO
11 oOpazoBaTenbHBIX Hene. Pexxum nocrtymna: https://basegroup.ru/deductor/download
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HupopmaninoHHbIe CIIPaBOYHBIE CUCTEMBI COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH:

1. www.citforum.ru/ - mopran aHaTUTHYECKMX W HAY4YHBIX CTaTe B 001acTH HMH(POPMAIIMOHHBIX
TEXHOJIOTHI;

2. www.rsdn.ru - caiit Poccuiickoii cetu paspaborunkoB I10, coAepKHUT CTaThU O COBPEMEHHBIM
CpeICTBaM MPOTPaMMHUPOBAHUSI.

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

Y4eOHble ayTUTOPUH ISl TPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, Ui IPOBEACHUS IPYIIOBBIX U
WHVUBUIYAIBHBIX KOHCYJBTAIUH, TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTeCTaIiH.

st mpoBeieHUsI 3aHATUI CEMUHAPCKOTO THIMA HCHOJB3YETCs] KOMIBIOTEPHBIN KIJIACC, OCHAIEHHBIN
KOMITBIOTEPaMH ¢ MUHUMAJIBHBIMU XapaKTEPUCTUKAMHU: OTIEpaTUBHAs NamsTh: He MeHee 2 Gb; mporeccop He
MEHee YeM Ha 2 snapa W yactoTod He MeHee 1,6 Ghz; o0béM mamsaTH BUACOKapThl HE MeHee 512 Mb;
kKecTkui nuck He menee yeM Ha 200Gb; manuumne Usb — pa3bema Ha JIMIIEBON CTOPOHE CHCTEMHOTO OJI0Ka
(BBepxy); nuaronans JKK monutopa He menee 17.

AyIHATOpHUN OCHAIICHBI KOMIUICKTAMH YUYEHUYICCKOW MeOeH, TeXHHISCKUMH CPEIICTBAMHU O0YyUICHUS,
CITy>KalllUMU 7151 IPeCTaBIeHUs yueOHoM nHpopMauu 60JIbIION ayAUTOPHH.

[Tomemenue il CaMOCTOSITEIIBHON Pa0OTHl 00YYarONIMXCS OCHAIIECHBI KOMITBIOTEPHON TEXHUKOM,
noakiIoueHHo K cetu "MHTepHer", M oOecrneueHHEM JOCTyma B JJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.



