MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CUCTEMbBI UCKYCCTBEHHOI'O UTHTE/UVIEKTA

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
NOAT0TOBKH
Cnenuanusanusa/npoduab/nporpaMma PaketocTpoenne
TOATOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs OuHas
®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Breinyckaromas Kadegpa A1 PAKETOCTPOEHMUE
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kacdenpa 19 CUCTEM YIIPABJIEHMA 1 KOMITbFOTEPHBIX
TEXHOJIOTUN
Haypycoga I'yibHapa AXxMaHOBHa, CTapIlKii TIpero/iaBaTesib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka .
paboueti nporpamMmel 19 CUCTEM YITPAB/TIEHUA U KOMITBIOTEPHBIX TEXHOJIOT U

3aBepytomuii kKadesnpoit Marsees C.A., K.T.H., J0LI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A1 PAKETOCTPOEHUE

3aBepytomuii kKadenpoii Bopogaskud B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CHUCTEMBI UCKYCCTBEHHOI'O MHTEJ/IJIEKTA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IMK-94 — cniocobeH K ympaesieHyto nH(opMaLyei v JaHHBIMH, TTOWCKY UCTOYHUKOB MH(POPMALMU U JaHHBIX,
BOCTIPUSITHIO, aHa/lW3y, 3allOMMHAHUI0 U Tiepefiaue MH(QOPMAL[MM C MCMO0Jb30BaHUEM L[M(PPOBBIX CPeJCTB, a
TaKKe C MIOMOL[bI0 a/ITOPUTMOB TIPU paboTe C MOTyueHHBIMUA U3 Pa3/IMUHbIX UCTOYHUKOB J@HHBIMH C L{eJIbIO
3¢ heKTHBHOTO UCITO/Ib30BAHUS TTO/TyYeHHOM MHPOPMALVK Jj1s1 pellieHus 3a1a4

@DOopMHPOBaHHMIO KOMIIETEHLIUH CITY)KUT [JOCTIDKEHHUE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHMUsI:
ITK-94

3HAHUA:

TeOpPUM TEeXHOJIOTUM NCKYCCTBEHHOTO UHTEJIIeKTa;

YMeHUs:
TIPUMEHSITh TEXHOJIOTUHM UCKYCCTBEHHOTO MHTeJJIeKTa JJis PellieHyst TIPUKJIaIHbIX 3a/1ad;

HAB8bIKU.
HCII0/Ib30BAHUS TEXHOIOTUM HWHTE/VIEKTYa/IbHOT'O aHaJ/IM3a JdaHHbIX U MMOAAEDXKKHU MPUHATHUSA pEMEHHﬁ.




2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna CUCTEMBI NCKYCCTBEHHOI'O MHTEJUIEKTA siBasieTcst AUCLATIIUHON
o0s13aTe/IbHOI yacTu 6;10Kka 1 MporpaMMbI IOATOTOBKY 110 HarpaBieHuto 24.03.01 PakemHble KOMNIeKChbl U
KOCMOHA8MUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
NMH®OPMAIIMOHHBIE TEXHOJ/IOTYUN 11 ITIPOT'PAMMUPOBAHMUE.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-2 — CriocobeH MOHUMaTh TIPUHLIUITBI PA00THI COBPeMEHHBIX MH(OPMAIMOHHBIX TeXHOJIOTHI U
WCTO/b30BaTh X JJIs pellleHrs 3aZia4 NpodeCcCUOHaNbHON fesTeTbHOCTH

¢ OIIK-7 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, IPUTOHbIE /IS
MIPaKTUUeCKOro NIpUMeHeHHs!



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAMTOPHBIE 3aHATHSA N
B KOHTaKTHOIi ¢hopme g o
R s
B z £ 25
= ° g ) £8
4 2 = = £ Ee i
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Paspen 1. OcHOBHbIe MOHATHA MCKyCcCTBeHHOro uHTenekra (MHU). 1.1. Vctopus pa3Butus
VW kak HayuHOro Harpap/ieHus. Pannue ucciezosanus B 50-60-e roapl. Jloruyeckoe u
HeﬁpoxnﬁepHeTuqecxoe HaripaBJIeHHUA. Ycnexu SKCIepPTHBIX CUCTEM B 70-e To/AbI. Jlornyeckoe
4 7 nporpamMmupoBanue. [Iporpamma co3fanusi 3BM 5-ro nokonenusi. CTparernyeckas 12 2 2 0 10 25
komrbroTepHasi uHunaruea CIIA. Uccnegosanus no MM B CCCP u Poccuu. 1.2.
CoBpemMeHHbIe TeH/|eHLIMK Pa3BUTUS TeOpUH U NpakThKu VU, TpaauimonHsle 3asaun V.
DopmarbHbIe MOie/Iv 3HaHUH — 0CHOBa cucTeM WM.
Pazpen 2. IlpejcraB/ieHHe 3HaHUI B MHTe//IEKTyaIbHBIX cHcTeMax. 2.1 [1pejcraBneHne
3HaHUI KaK HarpaB/ieHHe MCC/lejoBaHni 1o VIV, [laHHble M 3HaHHSI: OCHOBHBIE OTpe/ie/leHusl.
4 7 OTunTe/IbHbIe 0COBGEHHOCTH 3HaHWK. Mogenu JaHHbiX. TabnuuHas Mojenb. SI3bIK| 28 8 4 4 20 25
OIMCAHUS U MAaHUITY/IUPOBAHMSI JaHHBIMU. 2.2 Mozie/in peicTaB/IeH)s 3HAaHUH.
OT/uuTe/IbHbIe 0COGEHHOCTH 0CHOBHBIX MOAG]IQI‘;I TipeCTaB/IeHUSA 3HAHWH.
Paspen 3. OkcnepTHble cucTemMbl (JC) HCKyccTBeHHOro MHTe/IeKTa. 3.1. [IpoaykijroHHas
MoJie/Ib Npe/ICTaB/IeHUst 3HAHUH ¥ NpaBUIa KX 06paboTKu. IToHsTHE POAYKLIMN 1
4 7 MPOAYKLMOHHOrO rpaBuia. IIpsiMoii 1 o6parHbIii BbIBOA Ha rpaBuiax. 3.2. Ctpykrypa 3C. 28 8 4 4 20 25
Basbl akTOB ¥ 3HaHMI, MEXaHH3M JIOTHUECKOTO BbIBOZA, CMOCOOBI pa3perlieHNsi KOHPIUKTOB.
VIHcTpymeHTanbHBIe cpefcTea pabotsl ¢ IC, obonouku IC. 3.3.Cpena CLIPS — npumep
o6010uku OC. OcHOBbI porpaMmupoBanusi B CLIPS.
Pa3pen 4. PerteHue HHTe/UIEKTya/IbHBIX 33/1a4 B HelipoceTeBoM Gasmuce. 4.1. [ToHstie
HCKyccTBeHHOU HelipoHHoit cetn (MHC). Knaccudukanus MTHC. TuroBsle 3ajia4uu peliaemMble
VHC. O6nactu npumenenust THC. Crioco6s 06yuenust UHC. 4.2. Tlepcerntponsl, 00yueHue
MeToA0M OﬁpﬂTHOI‘D pacrpoCcTpaHeHus OLLIMOKH. ,E[DCTOI/IHCTB& ¥ HeJOCTaTKU MeToza.
4 7 Ipo6nema nvHeliHO# pasgenmMocTH. 4.3. CaMoopraHu3yoLMecst HeffpOHHbIE CeTH. 40 16 7 9 24 25
Anroput™el camoopranu3sauuy. Ilpumenenue camoopranusyromuxcst MHC B
WHTe//IeKTyalbHbIX HH(OPMALIMOHHBIX cucTeMax. 4.4. CBeprounble UHC - MHCTpyMeHT
pacrio3HaBaHKs BU3yanbHbIX 06pa3oB. [TonsTre riybokoro obyuenus. CpeacTea
TporpaMMHpoBaHHsi ceepTouHbix MTHC.
Bcero 3a 7 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
3.2. AyATOPHBII NPAKTUKYM
OoneMm,
No Homep 1 HauMeHOBaHHe
Tema MNPAKTHYECKOIr'0 3aHATUA dyAa.
n/n pa3aesia JUCHUIIIMHBI
yacoB
Paspen 2. Ilpencrasnenue
1 3HaHUN B HWHTE/IVIEKTYa/IbHbIX I/IHCTPYMQHTEI]'H:HLIE CpeacCTBa MNpeaCTaB/I€HUsA 3HAHUH 4
CHUCTeMax.
Paspen 3. OkcriepTHbIe
2 |cuctembl (IC) uckyccrBeHHOro||OCHOBBI ITporpaMmMypoBanust B cpesie CLIPS 4
HHTeJI/IeKTa.
HpOL[E,E[prI 06y1-IEHI/IH HCKYCCTBEHHBIX HEﬁpOHHLIX ceTeit
3 Pa3,qen 4. PelieHue npsAMOro pacripoCTpaHeHUs MeTO0M 06paTHOFO 6
WHTEJ/IJIEKTYa/IbHBIX 3ad4 B PacCIipoCTpaHeHUWsA OILLIMOKUA
4 HelpoceTeBoM Gasuce. NHcTpymeHTabHBIe CpefiCTBa MOZEIUPOBAaHUS CBEPTOUHBIX 3
HNHC
Bcero 3a 7 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHE Oo0nemMm,
COJIEP)KHHPIE y‘l66H01"0 3a/ldHUusA
n/n pa3aesia JUCHUIIIMHBI gacoB
Pa3,qe11 1. OcHOBHBIE TIOHATHUS I/I3yquHe pegyCMOTPEHHBIX nporpaMMoﬁ
1 HNCKYCCTBEHHOI'O MHTEJ/IJIEKTa AUIaKTHYeCKHUX eJVHHUL] I10 KOHCIIeKTaM ]IeKI_II/Iﬁ n 10
(1n). PEKOMEeHTYeMOM JTUTepaType
Paspen 2. IlpencrasneHve N3yueHue ripe/lyCMOTPeHHBIX MPOrpaMMOii
2 3HAaHUU B HWHTEJ/VIEKTYa/IbHBIX AUIaKTHUYeCKHUX eJVHHUL] IT10 KOHCIIeKTaM ]IeKLII/II\/i n 10
crucremMax. pEKOMEH,quMOﬁ JiTeparype
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IToaroToBKa K BLITIOTHEHUIO U 3all[UTe WHAWBHAYaTbHOTO
3a/jaHUs

N3yueHnue ripeyCMOTPEHHBIX IPOTPaMMOM

10

4 |Pasgen 3. DKCIepPTHBIE CUCTEMBI |AUAAKTUYECKUX eJUHHL] 110 KOHCIIeKTaM JIeKLIN U 10
(3C) uckyccTBeHHOro peKoMeH/1yeMO UTepaType
5 WHTEJ/IJIEKTa. IToaroroBka K BBIIIOJIHEHUIO U 3alljUTe UHAUBHU/YaIbHOTO 10
3a/jaHus
W3yueHue ripegycMOTPeHHBIX POTrPaMMOi
6 |Pasmen 4. Pemienue MUAAKTUUECKUX eIMHHUI] IT0 KOHCTIEKTaM JIeKI[|i 1 12
HHTe/UIeKTya/IbHbIX 3a/jau B pPeKOMeH/1yeMOU uTepaType
7 HelipoceTeBoM Gasuce. [ToaroToBKa K BBIMOJIHEHUIO U 3allIUTE UHAWBUYaIbHOTO 12
3a/laHus
Bcero 3a 7 cemecTp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
112 3 |4 5 6 [7/8/9 10 11 12|13 | 14 15 16 | 17
7 Ped nri3 | ap Ap | WI13 nuIi3 | p | sau.
YcnoBHbIe 0003HAYEHUST:
o [IP — apiarHOCTHUECKasi paboTa;
e Ped — pedepar;
o UII3 — unpuBUAYyaibHOE NPaKTUUeCKOe 3a/laHUE;
® 3ay. — 3ayeT.
Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe HHTepBasbl B
cnenyrommx dpopmax:

JTMarHoCTUYecKas pabora;
pedepar;

WHAWBW/Yyad/IbHOE IMPpAKTUYeCKOEe 3aJdHHE.

IIpome)xyTouHas arrecranus IIPOBOJAUTCS B (hopMax:

3dueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

. A. 1. 'anymikvH. . HeiipoHHble ceTH: 0CHOBEI Teopuu. M.: ['opsiuas nunus-Tenekom, 2012, am1. pec.
. A. H. T'ymH. . OcHoBbl nipeficTaBnienus 3Hanuii. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHora, 2007,
/1. pec.
3. A. H. T'ymuH, U. A. Paguenko. . IkcneptHbie cuctembl. CII0.BI'TY "BOEHMEX" um. 1. ®. YcTuHOBa,
2007, an. pec.
4. b. 5. Cosetos, B. B. Ilexanorckuii, B. []. UepToBckoii. . [IpeacraBnenue 3HaHN B MHHOPMAITMOHHBIX
cuctemax. M.: Akagemus, 2011, 25 3k3.
. JI. H. flcauukwuii. . BBejeHue B UCKYCCTBeHHbIM UHTe/IeKT. M.: Akagemus, 2008, 10 3k3.
. M. B. BopoHos, B. . ITumeHog, 1. A. HebaeB. . CuCTeMbl UCKyCCTBEHHOTO MHTe//IEKTa. MOCKBa:
FOpaiir, 2022, 351. pec.
7. C. T. Tonmaués. . CHCTeMbl UCKYCCTBEeHHOro uHTe/utekTa. HefipoceTerble mogenu. CIT6.BT'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2011, 551. pec.
8. C. C. CocuHckas. . [TpescraBnenue 3HaHui B MHGOPMALJMOHHON crcTeMe. MeTo/ibl NCKYCCTBEHHOT'O
WHTeJ/IeKTa U npecTasnenuys 3Hanui. Ctapsiii Ockon: THT, 2020, a51. pec.

N

a Ul

5.2. JloronHUTeENBbHASA TUTeparypa o JUCLUIUIVHE:

1. T. 3. fIxbsieBa. . HeuéTKre MHOXXeCTBa ¥ HelipoHHbIe ceTU. M.: IHTepHeT- YHUBepCUTeT
Nudopmarmonnsix TexHonorui, 2012, 3 3K3.

5.3. Ilepuoguueckue U3gaHus:
1. TTpuknagHast vHbOpMaTHKa.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. 1.®.
YcTrHOBa;

3. https://urait.ru — O6pa3oBaresnbHas ratdopma «HOpaidT». [Isi By30B U CCY30B..

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast aiektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37nekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLoHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLMOHHBIN TIOPTa TEXHUYECKOTO perymvpoBanusi: HopMmbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH$opMalioHHbI# 1TopTa IpaBoBOM MHPOPMALUH.

5.5. TIporpamMMHoe obecrieueHue:

1. Python 3.4;
2. Habop cpezcTB TpaHC/ISIIMY, KOMITOHOBKH, OT/IaAKu U BeimoHeHust CLIPS.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. AyauTopusi ¢ UMC/IOM NT0CaZI0YHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaroIuxcs;

3. Python 3.4;
4. Habop cpe/iCTB TPaHC/ISLMHM, KOMITIOHOBKH, OT/IaJKH U BbimoHeHust CLIPS.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
CHUCTEMbI UCKYCCTBEHHOI'O UHTE/I/IEKTA

AnHoTanusa paboueii nporpaMMsl

Ouctuminia CHUCTEMBI MCKYCCTBEHHOI'O UHTEJ/IJIEKTA sBisercs  AUCLUILIAHOU
o0sA3aTebHON yacTu 0/10ka 1 rporpamMMbl MOATOTOBKY 110 HarpaBieHuto 24.03.01 PakemHble KOMNAEKChbl U
KocMoHasemuka. [ucuuruiiHa peanusyeTcss Ha ¢akynbrere M MHQOPMAIL[MOHHBIX W YIPAB/SIOIUX CUCTEM
BI'TY "BOEHMEX" um. [].®. Ycrunosa kadeapoit 19 CUCTEM YIIPABJIEHUA 1 KOMITBFOTEPHBIX
TEXHOJIOT U

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[TK-94 cnocobeH K ympaBneHur0 WHGOpPMaIell ¥ JaHHBIMH, TOMCKY WCTOYHUKOB WH(MOPMAI[UM U JAHHBIX,
BOCTIPUSITHIO, aHAJM3Y, 3allOMUHAHUIO U Tiepefade WH(POPMAIMK C KUCIOh30BaHHEM IU(PPOBBIX CPEJCTB, a
TaK)Xe C MOMOIIbI0 aITOPUTMOB TIPU paboTe C TONyUeHHBIMH W3 Pa3/IMUHBIX UCTOYHUKOB JAHHBIMU C I1€/IbI0
3¢ heKTUBHOI0 UCTIOIb30BaHUSI MTOTyUeHHON UH(pOpMaLUK [I/1s peliieHus 3a4ad.

Cojiep>kaHue JIMCIUTIIMHBI OXBAThIBAET KPYT BOMPOCOB, CBSI3aHHBIX C 0CHOBHBIMH MOHSATUSIMU UCKYCCTBEHHOTO
VHTeJIJIeKTa, C TIOAXOJaMH W MOJENSIMH B COBPEMEHHBIX HWHTEeJUIEKTYa/lbHBIX CHCTeMaX, C TpUMeHeHHeM
WHCTPYMEHTA/IbHBIX CPEJCTB MOZEIUPOBAHUS U CO3ZIAHUST IKCIIEPTHBIX CHCTEM, UCKYCCTBEHHBIX HEeHPOHHBIX
ceTel.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
* pedepar;

¢ HWHAWBHUAYA/IBHOE IIPAKTUYECKOE 3aJaHue.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
* 3aueT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
TpelyCMOTPeHbI JIeK[IMoHHbIe 3aHATus (17 4.), mpaktudeckue 3aHsTus (17 4.), camocTositenbHast paborta
ctyzeHta (74 4).

10



IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
CHUCTEMbI UCKYCCTBEHHOI'O UHTE/I/IEKTA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexomenjiyemas 1ureparypa pr,q(::v;xocm,
Pa3pen 1. OcHOBHBIE OHATHSA UCKYCCTBEHHOro uHTe/IIekTa (UH1).
JI. H. fcHuikuii. . BBefieHre B NCKyCCTBEHHBIN
uHTe/1eKT: M.: Akagemusi, 2008 (1)
W3yueHue ripeyCMOTPEHHBIX C.T. Tonmauég. . CHCTeMBbI HCKYCCTBEHHOTO
TPOrpaMMOM AWJAKTUUECKUX eTUHUL] unTenekra. HetipocereBoie mogenu: CII6.BI'TY 10
T10 KOHCIeKTaM JIeKLIUi U "BOEHMEX" um. 1. ®. YctuHosa, 2011 (1)
peKOMeHJyeMoH JIhTepaType M. B. BopoHos, B. 1. Ilumenos, 1. A. Hebaes. .
CucTeMbl UCKyCCTBEHHOTO UHTeIeKTa: Mockga:
FOpaiir, 2022 (1)
Wroro mno pasgeny 1 10
Pa3pen 2. IlpeacraBieHHe 3HAaHUH B HHTE/UIEKTyaIbHBIX CHCTeMaX.
M. B. BopoHosg, B. . ITumenog, 1. A. Hebaes. .
CucTeMbl UCKYCCTBEHHOTO MHTesIeKTa: MoCKBa:
" FOpaiit, 2022 (1.2)
SYHCHHE P&y CMOTPEHHBIX b. 4. Cosetos, B. B. Ilexanosckuii, B. /1.
TPOrPaMMOM JMAKTUHECKIX E/HHUL UeptoBckoii. . [IpefcraBneHue 3HaHUM B 10
10 KOHCIIEKTaM JIEKLWI 1 P PEA Cr .
o rH(popMaLMOHHbIX cucTeMax: M.: Akagemus, 2011
PEKOMEeH/yeMOU JIUTepaType (1-2)
A. H. T'yimuH. . OcHOBBI TIpeICTaB/IeHUsT 3HAHUM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2007
(1-5)
C. C. CocuHckas. . IlpefcraBneHye 3HaHAH B
[MoaroToBKa K BBIMOJHEHHUIO U 3all[UTe H(OPMAIOHHOI cucTeMe. MeTojp! 10
VHAMBIAYa/IbHOTO 3a/jaHus WICKYCCTBEHHOT'0 MHTeJI/IeKTa U pe/iCTaB/IeHus
3Hanuii: Crapsiii Ockos: THT, 2020 (1-2)
Wroro o pasgeny 2 20
Paspen 3. SKkcnepTHbIe cucreMbl (JC) HCKYCCTBEHHOT0 MHTe/I/IeKTa.
N3yuenue ripesyCMOTpEHHBIX A. H. I'yuqun, Y. A. PagueHKo. . DKCIiepTHBIe
MporpaMMon JuIaKTHUYeCKUX eJIMHUL] cucremsl: CI16.BI'TY "BOEHMEX" um. II. ®. 10
T10 KOHCTIEKTaM JIEKIUH U YcruHosa, 2007 (1-5)
peKoMeHAyeMOU uTepaType M. B. BopoHog, B. 1. TTumeHos, 1. A. Hebaes. .
HOAFOTOBKEI K BBITIOJTHEHUIO U 3aljuTe Cucremsl HNCKYCCTBEHHOI'O MHTEJIJIEKTAa: Mocksa: 10
VH/IVBH/lya/IbHOTO 3a/[aHUS FOpaiir, 2022 (1.5)
Wrtoro mno pazzeny 3 20
Pa3zpen 4. PerleHnie MHTe/UIEKTYa/IbHBIX 3aia4 B HelipoceTeBoOM Oa3mce.
N3yuenue nipesyCMOTpeHHBIX M. B. BopoHog, B. U. TTumeHos, 1. A. Hebaes. .
MpOrpaMMol AUJaKTUUeCKUX eTUHUL] CucTeMbl HCKyCCTBEHHOTO UHTeIeKTa: MockBa: 12
T10 KOHCTIeKTaM JIeKIUii U FOpaiir, 2022 (1.6)
peKOMeH/IyeMOU TuTepaType I. 3. fIxbsieBa. . HeuéTKre MHOXeCTBa U HePOHHEIE
[ToaroroBka K BBITIOJIHEHUIO Y 3alLIATE ceru: M.: IHTepHeT- YHUBepCHUTET 12
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VHAVBUYaTbHOTO 3a/JaHUSI

Nudopmarmonnsix Texuosmoruit, 2012 (15)
A. . 'anymikuH. . HelipoHHBIe CeTH: 0CHOBBI
Teopun: M.: ['opsiuas nuHus-Tenekom, 2012 (1-4)

Wrtoro no pasgeny 4

24

12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
CHUCTEMBI NUICKYCCTBEHHOI'O UHTEJ/IVIEKTA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

* pedepar;
e WHAUBUYya/IbHOE TIPaKTUUeCKOoe 3a/jaHue;
* 3ayer.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Pedepar

Pedepar no3BossieT MoayYuTh OIIeHKY 3HaHW, YMEHHUI U HaBBIKOB 00 OCHOBAX UCKYCCTBEHHOTO
WHTe/I/IeKTa Y BBINOIHSIETCS 110 CJIeAYOLIMM IPUMepPHBIM TeMaM:
1. HayuHoe coziep;kanue TepMUHa «VICKyCCTBeHHBIN MHTe/IEKT» U TepMUHa «CHCTeMa NCKYCCTBEHHOIO
VHTeJIeKTa».
2. CpaBHUTeNbHBIN aHa/IN3 XapaKTepUCTHK MHTe/UIeKTya bHbIX CUCTeM U TPaJULIMOHHbBIX MPUKIaZHbIX
Mporpamm.
. Murepnperarus Tect Thiopunra. ®unocodckrie MpeArioChTKA Pa3BUTHS UCKYCCTBEHHOT'O MHTeJIIeKTa.
. 3a/1auM KOMITbIOTEPHBIe (MHTe/UIeKTya/lbHbIe), CUCTEMBI YKe ceifuac MpeBOCXOASIHe ueToBeKa.
. OCHOBHBI€e 3Tarbl KCC/IeI0OBaHUM B 0bmactu V.
. «BTopoe poxxaeHue» UCKyCCTBeHHbIX HEMPOHHBIX CUCTEM (TIPUUUHBI, TOCTHXKEHHS).
. IHTe/n1eKT, MHTe/IeKTyalbHas JeaTe/IbHOCTh YesloBeKa.
. Oco3HaBaeMble ¥ HeOCO3HAaBaeMble IICUXUUeCKUe SIBJIeHUSI.
. JINYHOCTB KaK CyOBEKT MCUXUUeCKOU / MHTeJUIEKTYaIbHOU e TeTbHOCTH.
10. MeImsieHre / UHTEJUTEKT Kak BBICITIas popMa IICUXUYeCKOH /IeaTe/TbHOCTH.

OO UL~ W

OO6mnem pedepara — He MeHee 15 cTpaHuIl.

Obsi3aTenbHbIe TPeOOBaHUS:

- COOTBETCTBHE COZIeP>KaHUsI 3asIBJIEHHON TEME;

- CTPYKTYPHasi YTIOPSIJOUeHHOCTD;

- [PaMOTHOCTb TIOCTPOEHUS TEKCTa,;

- IOTUYHOCTH U MOC/Ie/J0BAaTeILHOCTh B U3/I0KEHUH MaTepyana,;

- CIIOCOOHOCTB K paboTe C MTepaTypHbIMU UCTOYHUKAMH, VIHTepHeT-pecypcamu;

- Ha/IMuKe B pedepare CMMCKA MCIO/Ib30BaHHBIX HCTOUHHKOB (He MeHee ISTH, BK/IFoUasi He MeHee OJJHOTO
TeYaTHOTO M3/IaHMs1) U CChUIOK Ha MCTOUHUKHY;

- obopmsienue B cootBetctBuu ¢ 'OCT 7.32-2017.

NupuBuayanbHoe NpakTUYeCcKoe 3a/jaHue

WnpvBrayanbHOe MpakTUUeCcKoe 3a/laHue OLieHWBaeT CQOPMHUPOBaHHOCTh CUCTeMaTHueCKUX
TpeZicTaB/leHHH 110 COBpeMeHHbIM MeT0J,aM MCKYyCCTBEHHOIO UHTe/IIeKTa 1 BBITIO/IHSAETCS 110 C/Ie[yHLUM
TUIOBBIM 3a/JaHUSM:
1. ®opmMupoBaHue U yripap/ieHre 6a30i 3HaHUH.
2. Pa3paboTKa 3KCIIepTHOMN CUCTEMBI.
3. 3agauy, peliaeMsble C TOMOIIBIO FeHeTUUeCKUX a/ITOPUTMOB M HEMPOHHBIX CeTel.

3auer
3auet orpezie/sieTCsl KOJIMUeCTBOM HaOpaHHBIX 6asiioB MO JAHHOW JUCIIUTUIMHE B COOTBETCTBHU C €€
TeXHOJIOTUeCKOM KapTou.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. OcHOBHBIEe NOHATHS
4 7 |MCKyCCTBEHHOr0 UHTe//IEKTa 12 2 2 0 10 25 Pedepar
nn).
Paspen 2. IIpeacraBinenne WNupvBuayansHOE
4 7 |3HaHHUU B UHTE/VIEKTya/IbHBIX 28 8 4 4 20 25 TpakThyeckKoe
cHucTemMax. 3a/laHue
Paspen 3. DKcnepTHBIe CHCTEMBbI WNupvBuayansHOE
4 7 |(3C) uckyccTBeHHOro 28 8 4 4 20 25 TpakThyeckKoe
HMHTe//IeKTa. 3a/laHue
Paszpgen 4. Pemienue WNupvBuayansHOE
4 7 |MHTe//IeKTya/IbHBIX 3a/a4 B 40 | 16 7 9 24 25 TpaKkTUyeckKoe
HellpoceTeBOM Oa3uce. 3a/laHue
Bcero 3a 7 cemectp 108 | 34 17 17 74 100
Bcero no auciuminHe 108 | 34 | 17 17 74 100
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IIK-94

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 10

Ne 1

Ne 3

Ne 4

Bonpocbl omkpbimozo muna:

Kakue anbTepHaTHUBHBIE TTOAXO/BI K 00yUeHHI0 TyOOKMX HEMPOHHBIX CeTeil
CYIL|eCTBYIOT, ¥ KaK OHH MOTYT TIOBBICUTH 3(p(heKTUBHOCTL 00yUeHuUs?

IMpescTaBETE OCHOBHBIE KOMITOHEHTHI CUCTEMBI 00pabOTKH TEKCTA HAa €CTeCTBEHHOM
si3pike (NLP)

Kakue MeTop! CyL|eCTBYIOT Jijisl YIIPaB/IeHUs IIPe/IB3SITOCThI0 U CIIPaBeJIMBOCTHIO B
aJITOPUTMax MAaIIMHHOTO 00yueHus:, ¥ KaK OHU MOT'YT OBbITh peajii30BaHbI B
MPaKTUYeCKUX NPUIOKEHUSIX ?

Kakue npeumyIiecTBa 1 HeJOCTaTKU CyLLeCTBYIOT TIPH UCII0/Ib30BaHUU METOZ0B MeTa-
00yuenust (meta-learning) B MalmmHHOM 00yueHUU?

OnuiuTe TMPpUHLINII pa6OTbI reHeTH4eCKHX aJIrOpUTMOB U UX IIDUMEHEHNE B
OIITHUMH3dIIMOHHBIX 3aJ4d4dX.

[JononHuTe npeioKeHue:

B KoHTeKCTe HePOHHBIX ceTel, peKyppeHTHbIe HetipoHHbIe ceTH (RNIN) ucrons3yrorcs
IUTA...

JoronHuTe npesioKeHue:

Agrtomarnueckoe oOyuenue (AutoML) momoraer B...
[oroHUTE TIpeAIIoKeHue:

OpHYM U3 BBI30BOB B 00/1acTH 00paboTKM ecTecTBeHHOro si3bika (NLP) siBistiercst. ..
L oronHuTe npesiokeHue:

ITpu pelienny 3aziauu 00yUYeHust C TTOJKPEIJIEHUEM, areHT MaKCUMH3UPYET CBOO
Harpagy nyTeM...
[ornosmHuTe nipezioxkeHye:

OTHYeCKre BOMPOChI, CBI3aHHbIE C MTPO3PAYHOCTHIO0 U 0OBICHUMOCTBIO HCKYCCTBEHHOTO
WHTeJI/IeKTa, CTAHOBATCSI 0COOEHHO aKTyaTbHBIMU B Ccepe...

Bonpocbl 3akpbimo2o muna:

Kakue u3 repedyrc/IeHHbIX HHXe HpI/IMEHeHI/Iﬁ SABIAKOTCS TUITUYHBIMU OJIA
HNCKYyCCTBEHHOI'O WHTeJlJIeKTa?

0 [TporHO3upOBaHUe MOTOAbI.
0 AHa/TM3 MeIUITMHCKUX W300pakeHuH [171s BLISB/IEHUS 3a00/1eBaHUH.

0 OnpesieneHrie Beca uesioBeKa 1o oTtorpadum

Kakue TeXHOIOTUM MOT'YT MCTIO/Tb30BaThCs /171st 00pabOTKU Peur B MCKYCCTBEHHOM
UHTe/IeKTe?

[ 'eHeTMuecKue anropuTMBbI.
[ PexyppeHTHble HelipoHHbIe ceTd (RNN).

0 MeTozbI MAalIMHHOTO O0yUeHHs!.

Yrto o3HauaeT TepMUH "poboToTexHrKa" (robotics) B KOHTEKCTe HCKYCCTBEHHOIO
WHTeJlJIeKTa?

0 VlccnepoBaHue My3bIKalTbHBIX pOOOTOB.
0 Co3paHye airopuTMOB [/1s1 YIIPaB/IeHUsl poO0TaMU ¥ aBTOHOMHBIX CUCTEM.

[ VI3yueHHe UCKYCCTBEHHOTO HHTeJIIEKTa TOIBKO B KOHTEKCTe POOOTOB.

Kakue 13 nepeuric/ieHHbIX MeTO/|0B OTHOCSITCSI K aHCaMO/IeBbIM METO/laM MallIMHHOTO
obyueHus ?

[ Pemaromyie fiepeBbs.
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

0 CiyualiHblii Jiec.
0 I'pagvieHTHBIN Oy CTHHT.

0 K-cpesHux
CorocTaBbTe CreAyOLIe MeToAbI 00yueHus MaIiH C UX OITHCaHUEeM:

1) ObyueHue C yuuTeaem

2) Obyuenue 6e3 yuuresns

3) ObyueHue C IOAKperieHHeM

A) Mogenb MalMHHOTO 00y4eHusi, TpeOyrolijast pa3MeyeHHbIX [JaHHBIX J/1s1 00yueHust

B) Mogens, rje areHT IpUHUMAET AEHUCTBUS B OKPY>Karolliel cpefie, UTOObI
MaKCHMH3UPOBATh Harpafy.

B) Mogernb, rae anmropuT™Mel 00y4YeHHst U3B/IEKalOT CTPYKTYPY M3 JaHHBIX Oe3 pa3MeTKH.

CooTHecuTe Clieiytolue TeXHOIOTHH 00paboTKH ecTecTBeHHOTO s3bika (NLP) ¢ ux
IPUMeHeHUsIMU:

1) PexkyppentHsie HetipoHHbie cetu (RNN)

2) Tpanchopmepsl (Transformers)

3) MeTo/ibl CTaTUCTUUECKOH 00paboTKH

[TprumeHenus:

A) Mogenu, s3¢dekTuBHBIe /151 33/ja4 MAalIMHHOTO TIepeBOJa U reHepaLjiy TeKCTa.

b) Mogenu, KOTOpble MOT'YT aHa/IM3UPOBaTh M NOHUMAaTh KOHTEKCT eCTeCTBEHHOI0
SI3bIKa.

B) TpaguirioHHbIe MeTO/bI, UCTIONB3yeMbIe [I/Is1 aHa/IK3a TeKCTOBBIX JaHHBIX.
CornocTaBbTe C/IeAYIOIIMe ITUUECKHE BOIIPOCHI C UX CBS3aHHLIMU acrieKTaMu B 00/1acTu
HCKYyCCTBEHHOTO MHTeJI/IeKTa:

1) KonduaeH1manbHOCTh AaHHBIX
2) ABTOHOMUSI MaIlIMH

3) I1peB3STOCTH U CTIpaBeIMBOCTh
CBsi3aHHbIe aCIeKThI:

A) Boripochl, CBsi3aHHBIE C TeM, KaK 00pabaThIBAIOTCS U 3aIUILAFOTCS IMYHBIE JAHHbIE
MO/Ib30BaTe Ie.

B) TIpoGemsl, CBsi3aHHBIE C pelleHHsIMH, TIPUHUMAaeMbIMU aBTOHOMHBIMH CHCTEMaMU
0e3 yesI0BeYeCKOT0 BMEIIaTeTbCTRA.

B) ITpo6nemsl, CBsI3aHHBIE C TIPEAB3STOCThLIO aITOPUTMOB U HeCTIpaBe//TMBbIM
BO3/IeICTBHEM Ha pa3Hbie TPYIIBI TI0JIb30BaTe el Uik 00I1leCTBeHHbIE KaTeropyu.
YcTaHOBUTE MPaBU/IbHYIO MTOC/I€A0BATeIbHOCTE 3TArloB 00yUeHHs] HEMPOHHOM CETHU:

1. 3arpy3ka laHHbIX
2. BoIOOp apXUTEKTYPbI

3. O6parHoe pacrpoCcTpaHeHHe OIIUOKH

PacnonoxxuTe ciemyroiue 3Tarnbl 00paboTKU ecTecTBeHHOTO si3bika (NLP) B
MpaBUILHOM MOCIe0BaTeTbHOCTH:

1. CUHTaKCHUUeCKUU aHaJIu3
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2. TokeHn3anus
3. CemanTHU4eckasi odpaboTtka

4. Mopdop/ioruueckuii aHa/n3
Ne 10 YcraHoBUTe TIPaBU/IbHYIO MTOC/Ie0BAaTeTHHOCTE 3TArloB Pa3paboTKY MPOeKTa 10
HUCKYCCTBEHHOMY UHTeJIJIeKTY:

1. OnipesiesieHue 1ieJiel U 3a/1a4 MMpoeKTa
2. COop JJaHHbIX
3. Co3manue mogenu

4. TecTpOBaHMe U ONTUMU3ALUS
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