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AHHOTAIMSA

paboueii nporpammsbl yueoHou qrucuuminnbl 51.0.11 «Cucremsl
HCKYCCTBEHHOT0 MHTE/IEKTa)» ISl NOATOTOBKH MATHCTPOB M0 HANIPABJIEHUIO
09.04.02 «MupopManiMOHHBbIE CHCTEMbI M TEXHOJIOTHI HATIPABJEHHOCTH
«Haykm o nannbix (Data Science)»

Hear ocBoeHusi AuCHUILIMHBbI. OCHOBHas II€Nb IUCHHUIUIMHBI «CHCTEMBI
HMCKYCCTBEHHOTO HWHTEJUIEKTa» — OBJAQJEHUE CTYJEHTAMH OCHOBHBIMU METOJIaMHU
TEOpPUH HHTEIJIEKTYalIbHBIX CHUCTEM, MPUOOPETEHUE HABBIKOB IO HCIIOJIb30BAHUIO
WHTEJJIEKTYaJIbHBIX CUCTEM, U3YYEHHE OCHOBHBIX METOJOB IIPEACTABICHUS 3HAHUN U
MOJEIUPOBAHUS PACCYKICHUM.

MecTo OMCHUIUIMHBI B Y4YeOHOM IUJIaHe: JUCUUIUIMHA BKIIOYEHA B
00s3aTENIbHYI0O YacTh y4yeOHOro IaHa mo HarpaieHuto mnoarotoBku 09.04.02
«MHpOpMaIIMOHHBIE CUCTEMBI U TEXHOJIOTUNY.

TpeOoBanusi K pe3yjJbTarTaM OCBOCHHUSI [AMCHUILUIMHBI: B PE3yJbTare
OCBOCHHUS UCIUIUIMHBI (DOPMUPYIOTCS CIEAYIONIME KOMIETEHIUH (MHIAUKATOPHI):
OIIK-2 (OIIK-2.1, OIIK-2.2, OIIK-2.3), OIIK-5 (OIIK-5.2, OIIK-5.3), OIIK-8
(OIIK-8.2).

Kparkoe coagepkaHue  QUCHMIIMHBI:  DJTanbl  Pa3BUTHUS  CHUCTEM
uckycctBeHHoro  uHtemiekta (CHU). OcHoBHble  HampaBi€HUsT  pa3BUTHUSA
MCCJIEIOBAHUM B 00JIACTH CUCTEM MCKYCCTBEHHOTO MHTeIUIeKTa. HelipoOunoHnueckuit
noaxoa. Cucrtembl, OCHOBaHHbIE Ha 3HAHUAX. V3BieueHuwe 3HaHuil. MHTerpauus
3HaHuW. ba3pl 3HaHuil. CTpykTypa CHCTEM HCKYCCTBEHHOIO HMHTEJUICKTA.
Apxutektypa CHUU. Metononorusi moctpoenus CHUN Dxcnieptabie cuctembl (DC)
kak Buja CHUU. O6mias ctpykrypa u cxema ¢pynkuuonupoBanus IC. [Ipencrasnenue
3HaHuil. OcHoBHbIe moHATHS. CoctaB 3Hanuiit CHMU. Opranmszamus 3Hanuii CHUMN.
Mogenu mnpencraBieHus 3HaHuM. lIpencraBieHune 3HAHUM C MOMOIIBIO CHCTEMBI
npoaykiuit. Cy0-TeXHOJOTHH UCKYCCTBEHHOTO MHTEJUIeKTa. CTaHIapT JJIsl PEIICHUs
3a7a4 aHaJIu3a JAaHHBIX. POIM y4acTHMKOB B MPOEKTaX MO AaHAINW3y JaHHBIX.
Bueapenue cucrteM MalIMHHOTO OOYYEHMSI B «OTpacCin»: KIIOYEBbIC MPUMEPHI
ucnonb3oBanusi MU B otpacnu (Kenchr).

CucreMbl NpoayKUMii. YTPaBIEHUE BBIBOAOM B IMPOAYKIHUOHHOW CHUCTEME.
[IpencraBnenne 3HaHUK C TOMOIIBIO JIOTMKUA MPEIUKATOB. JIOrMueckne MOJIEIH.
Jloruka mpenukatoB Kak (opma mpeacTaBieHUs 3HaHW. CHHTAKCUC U CEMaHTHUKA
JIOTUKKA  TOpeAuKaroB. TexHoJoruu  MaHunyiaupoBaHusi  3Hanusimu  CHU.
[IporpaMMHBIE KOMIUIEKCHl PELICHUS HHTEIUIEKTYAIbHBIX 3a4ad. EcTecTBEHHO-
S3BIKOBBIE TIporpamMMbl. [IpeacTaBieHue 3HaHui GpeiitMaMu U BBIBOJ Ha (peiimax.
Teopus QpetimoB. Mogenu mpeacTaBieHuss 3HaHui Qpeiimamu. OCHOBHBIC
MOJIOKEHUSI HEYeTKOoM Joruku. llpencraBineHue 3HAHMKW W BBIBOJ B MOJEIAX
HeueTKo Joruku. IIporpammuble KOMIUIEKChl. OCHOBBI MPOTPAMMHUPOBAHUS JIS
3aa4 aHajuu3a JaHHbIX. V3ydeHHWe OTAENbHBIX HAINpPaBICHUM aHalu3a JaHHbIX.
3amava kiaccudukanud. AHcamOIM MojeNed MallMHHOTO OOydeHus JUisl 3aJadyu
kinaccudukanuu. Heliponnslie cetu. ['myOokue HEMpOHHBIE CETH (KOMIBIOTEPHOE
3peHue, pa300p €CTECTBEHHOTO sI3bIKa, aHAJIW3 TAOJIMYHBIX AaHHBIX). Knactepuzanus
U Jpyrue 3ajaud oOydeHus. 3agauu pabOThl C TMOCIEIO0BATEIbHBIM JaHHBIM,
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0o0paboTKa €CTECTBEHHOI'O s3blKa. PexkomMeHaaTeNlnbHBIC CHUCTEMBI. OrmpeaciieHue
BaKHOCTH MPU3HAKOB U CHUKCHHUE Pa3MEPHOCTH.

OO0masi TPyI0eMKOCTh AUCHHUILNIMHBI COCTaBisIeT 6 3aueTHBIX eaunui (216
4acoB).

ITIpoMeKYyTOUYHBbIN KOHTPOJIb: 3a4ET C OLICHKOU.

1. lleab ocBOEHUS JUCHUIIJINHBI

[lenbto ocBoeHUs] AUCHUILIUHBI «CHUCTEMBI HCKYCCTBEHHOTO WHTEJUICKTa»
ABJISICTCS OBJIAJICHUE CTYJICHTAMU OCHOBHBIMU METOJAAMHU TEOPUU WUHTEIUICKTYAIbHBIX
CUCTEM, MPUOOPETECHUE HABBIKOB IO HCIOJIL30BAHUIO HHTEIUICKTYyAJIbHBIX CHUCTEM,
W3y4YCHUE OCHOBHBIX METOJOB NPEACTABICHUA 3HAHUM MW  MOAECIUPOBAHUS
pPacCyKJICHUH.

2. MecTo TMCUMILIMHBI B YUeOHOM Ipoliecce

Hucrummaa  «CHCTEMBl  MCKYCCTBEHHOTO  HMHTEIICKTa»  OTHOCHTCS K
oOs3aTenbHOM uactu broka 1 «/lucummiubel  (Momynu)» y4eOHOro IUIaHa.
HuctunnnHa «CucteMbl HCKYCCTBEHHOTO UHTEIIJIEKTa) PEeau3yeTcsi B COOTBETCTBUU
¢ tpeboBanusiMu OI'OC, OIIOIT BO u Yuebnoro miana no Hanpasienuto 09.04.02
«MHpOpMaIIMOHHBIE CUCTEMbBI U TEXHOJIOTUN.

[IpeamecTByOmMUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
muciurinHa «CHUCTEeMbl MCKYCCTBEHHOTO MHTEIUICKTa» SIBISIOTCS «MHCTpyMEHTHI
ousHec-anamuTukun B R, Python, SQL», «CnemuanbHble TaBbl MaTEMaTUKW,
«MonenupoBanre WHGOPMAIMOHHBIX TIPOIIECCOB W cucTem», «lIporpammuas
UHKCHEPHS.

Hucuummaa  «CHUCTEeMBI  MCKYCCTBEHHOTO  MHTEJUICKTa»  SIBJISIETCS
OCHOBOTIOJIAralONIeH i M3y4YeHMs clienyromux aucuuiuiva: «Hayka o jgaHHBIX
(Data Science)», «Ananu3 Oonbpimux gaHHbix (Big Data Analytics)», «I'mybokoe
oOydeHHWe B HaykaX O [JIaHHBIX», a TaKXe IMIOATOTOBKA  BBITYCKHOU
KBATM(PUKAIIMOHHON pabOTHI.

OCOOEHHOCTBIO JTUCHUILIMHBI SBIISETCS HU3yY€HHWE WHCTPYMEHTOB CO3JaHUS
WUCKYCCTBEHHOTO HMHTEIJIEKTa, pa3paboTka W MPOTPAMMHUPOBAHUE  MOJEIICH
MCKYCCTBEHHOTO MHTEIIJIEKTa, B TOM YHWCJE JUIsl PEIIeHUs 3a7ad B 00JIaCTH aHaau3a
JTAHHBIX.

Pabouast mporpamma auctumuiiHbl «CHCTEMBI MCKYCCTBEHHOTO HHTEIICKTa)
JUIST  WHBAJIUJAOB W JIMI] C OrPAaHWYCHHBIMH  BO3MOXKHOCTSIMH  37IOPOBBS
pazpabarpiBaeTCsd HMHAUBUIYATBHO C YYE€TOM OCOOCHHOCTEH MCUXO(PU3NIECKOTO
pa3BUTHS, WHIWBUIYAIBHBIX BO3MOXKHOCTEH W COCTOSHHUS 3J0pPOBBS TaKUX
oOydJarommxcs.

3. IlepeueHb MIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHS 10 JUCIUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUS 00pa30BaTeILHOM
NPOrpaMMslI

OOpa3zoBaTenbHBIC PE3yJbTAaThl OCBOSHUS JUCIUIUIHHBI  OOYJarOIIMMCS,
npeIcTaBlIeHb B Tabmuiie 1.



TpeOoBaHus K pe3yJbTaTaM 0CBOCHHUSI Y1eOHOM THCIUILIHHBI

Taomuna 1

No Kon o — B pe3ynbrate u3yueHus yueOHOM NUCHUIUIMHBI 00yYaronfecs
~ | KoMIIeTE . Nunukatopel KOMIIETEHUUNA IOJIKHBI:
n/n KOMITIETEHIMH (WM €€ 4acTh)
HIIUU 3HATh YMETb BJIQJIETh
1. |OIIK-2 |CnocobeH pa3pabaTbiBaTh OIIK-2.1 3HaTh: COBpEMEHHBIE | METObI Pa3pabOTKH

OPUTHHAIILHBIC aITOPUTMBI U | THGOPMAITMOHHO- OPUTHHAIILHBIX

IpOrpaMMHBIE CPE/ICTBA, B KOMMYHHKAI[MOHHBIE U QITOPUTMOB U

TOM YHCJIC C UCTIOJIh30BAHUEM | HHTCIUICKTYaJIbHBIC TEXHOJIOTHH, |[TPOrPAMMHBIX

COBPEMEHHBIX WHCTPYMEHTAJIbHBIE CPEJIbI, IPOIYKTOB C

WHTEIICKTYaTbHBIX MIPOrPaMMHO-TEXHUYIECKHEC UCIIOJIb30BaHUEM

TEXHOJIOTHH, ISl pEIIeHUs 1aTQOPMBI IS PeIIeHUs COBpPEMEHHBIX

po(hecCUOHANIBHBIX 3aj1ay; poeCCHOHATBHBIX 3314 TEXHOJIOTHH
OIIK-2.2 YMmeTb: 000CHOBBIBATH 000CHOBBIBAThH BEIOOP
BBEIOOP COBPEMEHHBIX COBPEMEHHBIX
nH(OPMALIMOHHO- MHTEJJIEKTYaTbHBIX
KOMMYHHKAITUOHHBIX U TEXHOJIOTHH,
WHTEJIEKTYalTbHBIX pa3pabaThIBaTh
TEXHOJIOTHH, pa3padaThIBaTh OpUTHHAJILHBIC
OpUTHHAIILHBIE TPOTPAMMHBIE MPOrpaMMHBIE
CpeAcTBa /sl pelIeHus Cpe/icTBa Ha OCHOBE
npodeccnoHaNbHBIX 3a7a4 UCKYCCTBEHHOTO

WHTEJJICKTA

OIIK-2.3 MImeTh HaBbIKHU: HaBbIKaMU
pa3paboOTKN OPUTHHATBHBIX pa3paboTku
MIPOrPAMMHBIX CPEJICTB, B TOM MIPOTPaMMHBIX
9HCIIe C UCTIOJIb30BaHNEM CPEICTB C
COBpPEMEHHBIX UH(POPMAIMOHHO- HCIOJIb30BaHUEM
KOMMYHHKAITHOHHBIX U WHTEJUICKTYaTbHBIX
WHTEJUIEKTYaTbHBIX TEXHOJIOTHH, TS
TEXHOJIOTHH, JUIS PEIICHUS pelreHus
npodeccnoHaNbHBIX 33724 npodeccuoHaNbHBIX

3aaa4




OIIK-5 |Cnocoben pa3pabaThiBaTh U OIIK-5.2 YmeTs: MOJICPHU3UPOBATH
MOJICPHU3UPOBATh MOJIEPHU3HUPOBATH POTPaMMHOE U
MPOrpaMMHOE U anmapatHoe | IPOrpaMMHOE U anmapaTHOe anmnapaTHoOe
o0ecrieueHue obecrieyeHrne HHPOPMAITUOHHBIX obecrieueHue
MH(GOPMALIMOHHBIX U Y aBTOMATHU3UPOBAHHBIX CUCTEM MH(OPMALIMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM | JUIs PELICHHUS aBTOMAaTH3MPOBAHHBIX
npodeccnoHaNbHBIX 3a1a4 CHCTEM C
HCI0JIb30BaHNUEM
MHTEJJIEKTYaTbHBIX
TEXHOJIOTUH JJIst
pelieHus
npodeccnoHaTBHBIX
3aja4
OIIK-5.3 VImeTh HaBBIKU: HaBBIKAMH
pa3paboTKu MPOrPaMMHOTO U pa3paboTku
anmapaTHOro odecreyeHHs POTPaAaMMHOTO U
MH(OPMALIMOHHBIX U anmnapaTHOTO
ABTOMATH3MPOBAHHBIX CHCTEM o0ecrnieueHus
JUISL peIleHus MH(OPMALIMOHHBIX U
npodeccnoHanbHbIX 3aa4 aBTOMAaTH3HPOBAHHBI
X CHCTEM Ha OCHOBE
MHTEIJUICKTYaJIbHBIX
TEeXHOJIOTUH JJIs
pelieHus
npodeccuoHaNbHBIX
3a]1a4
OIIK-8 |CmocobeH ocyliecTBIATh OIIK-8.2 YMeTs: nnaHupoBaTh [IJIAHUPOBATh
s pexTUBHOE yIIpaBICHUE KOMIUJIEKC paboT 1mo pa3paboTke KOMIUIEKC paboT 1Mo
pa3paboTKOM MPOrpaMMHBIX MIPOrpaMMHBIX CPEACTB U pa3paboTke

CpEACTB U ITPOCKTOB.

MIPOEKTOB

MPOTPAMMHBIX CPEJICTB
U IIPOEKTOB C
HUCIOJIb30BaHNEM
MHTEJUIEKTyaJIbHBIX
TEXHOJIOTHH




4. CTpyKTYypAa U COAepKAHUE TUCIHUIIMHBI

4.1 PacnipeesieHue TPYA0EMKOCTH IMCHMUILIMHBI 110 BHAaM padoT Mo ceMecTpam

OO6mast Tpyao€MKOCTh AWCIUIUIMHBI COCTaBIsieT 6 3adeTHbIX enunmI (216
4acoB), MX pacmpelesieHHe Mo BuAaMm paboT M MO ceMecTpaM MPEACTAaBICHO B

tabnurie 2.

OYHAS ®OPMA OBYYEHUSA

TabOmuma 2a

PacnpenesieHue TpygoéMKOCTH JUCHMILIHHBI 110 BUIAM padoT Mo ceMecTpam

Tpynoémkocts (3
Bup y4eOHoii padoThI cemecTp)
yac.
OO01masi TpyA0éMKOCTh JMCUUILIHHBI 0 Y4eOHOMY ILIAHY 216
1. KonrakTHas pa6ora 48,35
AynuTopHasi paéora 48,35
nexyuu (J1) 16
npaxmuyeckue 3ansamus (113) 32
KOHMAaKmuas paboma Ha npomexcymodnom konmpoine (KPA) 0,35
2. CamocTosiTesabHast padora (CPC) 167,65
camocmosmenvbHoe uzyuerue pazoenos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYuoOHH020 Mamepuaid u
Mamepuana y4eOHUK08 u yueOHbIX nocooutl, N0020MoeKa K
NPAKMUYECKUM 3AHAMUSIM) 158,65
1n0020MOBKA K 3auem)y ¢ OYEeHKOU 9
Byt npoMekyTOYHOT0 KOHTPOJIS: 3a4er ¢ OIEeHKOU

4.2 Conep:xaHue TUCIHUNINHBI

Tabmuna 3
TemaTuyeckuil IJIaH y4eOHOM U CHUNIINHBI
HaunmeHnoBaHMe pa3/ie/ioB U TeM Beero AynuTopHas paéora BueayauropHas

AUCUHMILINH (YKPYITHEHHO) JI 113 IIKP padora CP
Paznen 1. OCHOBHBIE ATaIbl U HAMPABJIECHUS
UCCIIEIOBaHUN B O0JIACTH CUCTEM
HCKYCCTBEHHOT'O MHTEIIJICKTA 55,65 4 4 - 47,65
Paznen 2. [IporpaMMHbIe KOMITJIEKCHI
pELIECHUs] MHTEIIEKTYaJIbHBIX 3a7a4 160 12 28 - 120
KonrtakTHas paboTa Ha IPOMEKYTOUHOM
KOHTpOJIE 0,35 - -1 035 -
HWroro mo gucuuiinHe 216 16 32 0,35 167,65




Pasnen 1 OcHoBHBIE 3Tanbl M HANPABJICHHUS HCCJIET0BAHMH B 00,1aCTH
CHCTEM MCKYCCTBEHHOI'0 HHTEJJIEKTA

Tema 1 MHCTPpYMEHTBI CO34aHHUSA CHCTEM HCKYCCTBEHHOI0 HHTEJIEKTA

Oranel pa3BuUTUs cucTeM HUcKyccTBeHHoro uHtemekra (CHUU). OcnoBHble
HAIpaBJICHUS PpPAa3BUTHS MCCIEAOBAHUNW B 00OJAaCTHM CHUCTEM HCKYCCTBEHHOTO
uHTeuiekTa. CUCTEMBI, OCHOBAaHHbIE HA 3HaHUAX. M3Bnedyenue 3HaHui. MHTerpanus
3HaHuil. ba3pl 3HaHmi. CTpyKTypa CHCTEM HMCKYCCTBEHHOI'O HWHTEJUIEKTA.
Apxurektypa CHUN. Metononorust noctpoenuss CHUN Oxcneptabie cuctemsl (DC)
kak Bug CUU. Obmas ctpykrypa u cxema ¢pynkiuuonuposanus IC. [Ipencrasienne
3HaHuil. OcHoBHblEe moHATH. CoctaB 3HaHuii CHUW. Opranwmsanus 3nanuii CHUUN.
Mopgenu npencraBieHus 3HaHuM. lIpencraBieHne 3HAHWM C MOMOIIBIO CHCTEMBI
npoaykuuid. Cy0-TeXHOJIOTHH UCKYCCTBEHHOIO MHTeIUeKTa. CTaHaapT AJis peleHUs
3a1a4 aHAIW3a JAaHHbIX. PONM y4YacTHMKOB B NPOEKTax II0 AHAIW3Yy [aHHBIX.
BHenpenue cucteM MamIMHHOTO OOy4Y€HHUSI B «OTPACiM»: KIKOYEBBIE IPUMEPHI
ucnonp3oBanuss MM B orpaciu (keiicel). TeopeTnueckne OCHOBBI MCKYCCTBEHHBIX
Heponnbix cereit (MHC). Jlornueckue BHIYUCICHUS C TOMOIIBIO HEUPOHOB.

Pa3zpnes 2 IIporpaMMHbIe KOMILUIEKCHI PelICHUS] HHTE/LUIEKTYAIbHBIX 3a/1a4

Tema 1 IlporpaMmMupoBanue MojaeJsieil HCKYCCTBEHHOTO HHTEJLJIEKTA

CucreMbl NpoayKUIWi. YIIPaBIEHUE BBIBOAOM B IPOAYKIMOHHOW CHUCTEME.
[IpencraBieHre 3HAHWKW C TOMOIIBK JIOTMKHM IPEIUKATOB. JIOrMYeCKHE MOJEIH.
Jloruka npenukaToB Kak (opma mpeactaBiieHus 3HaHUN. CHUHTaKCHC M CEMaHTHUKa
JOTUKMA  TpeNuKaroB. TexHosormu  MaHunyaupoBaHuss  3Hanusmu — CHUU.
[IporpaMmHBIE KOMIUIEKCHl PELUICHUS WHTEIUIEKTYalbHBIX 3a1ad. EcTrecTBEeHHO-
S3bIKOBBIC TIporpaMMmbl. [lpencraBienue 3Hanuil gpeiiMamMu U BbIBOJ Ha ¢peiimMax.
Teopust ¢peiimoB. Mogenu mnpeacTaBieHus 3HaHuil ¢Qpelimamu. (OCHOBHBIC
MOJIOKEHUsSI HEYeTKOM Joruku. IlpencraBieHue 3HAHUMKW W BBIBOJ B  MOJEIAX
HeueTKol Joruku. IIporpammuble KOMIUIEKChl. OCHOBBI MPOTPaMMHUPOBAHUS IJIS
3a/lad aHajuu3a JaHHbIX. M3ydeHHWe OTAENbHBIX HaIpPaBJICHHI aHalli3a JIaHHbIX.
3agava kimaccudukaruu. AHcaMOJIM MOJENICH MaIIMHHOTO OOydYeHHsS IS 3aJa4d
kinaccudukanuu. Heiiponnsie cetu. [lepcenTpoH. MHOTOCIOWHBINA MEPCENTPOH U
oOpartHas cBs3b. Tumbl u crpykrypa MHC. Tononoruu cetu. ['mybokue HelipoHHBIE
ceTH (KOMIBIOTEPHOE 3pEHUE, pa300p €CTECTBEHHOrO f3bIKA, aHAIM3 TAOJUYHBIX
nanubix). Khmacrepuzaumst w  gpyrue 3agaun  oOydeHusl. 3agadd  paboThl ¢
MOCJIEIOBATEIbHBIM TAHHBIM, 00pa00TKa €CTECTBEHHOIO A3blKa. PekoMeHjaTenbHbIe
cucteMbl. OnpeneneHrne BaXXKHOCTH IPU3HAKOB U CHUYKEHHUE Pa3MEPHOCTH.

4.3 Jlekunu/mpakTu4ecKue 3aHATHS

Tabmnuma 4
CoaepxaHue JeKIUI/MPAKTHYECKUX 3AaHATHI H KOHTPOJIbHbIC MEPONIPUATHS
Ha3zBanue Ne n HazBanme Jexnmii/ Bupg
Ne dopmupyembie Koxa-Bo
pasneina, J1200paATOPHBIX/ MPAKTHYECKUX/ KOHTPOJILHOI0
n/m . KOMIIeTEeHIIUH 4acoB
TEMbI CeMHHapCKHX 3aAaHATHHU Meponpmlel
1. Pa3nen 1. OcHoBHBIe 3Tanbl 1 HanpaBjenuss | OIIK-2.1, 8
HCCIeI0OBAHUH B 00J1aCTH CHCTEM OIIK-2.2,




Ha3zBanue

Ne n HazBanme Jexnmii/

Bun

IloaroToBKa TPEHUPOBOUYHBIX

Ne ®opmupyembie Koxa-Bo
wn pasjeua, J1260paTOPHBIX/ l'lpaKTPl‘lefRPlX/ wovmerenmun | KCHTPOIBHOTO | o
TeMBbI CeMHHAPCKUX 3aHITHI MeponpHsITUsI
HCKYCCTBEHHOT'0 HHTEJIEKTA OIIK-2.3
OIIK-5.2,
OIIK-5.3,
OITK-8.2
Tema 1. Jlexmmsa Ne 1.
WHCTpyMEHT | DTambl pa3BUTHS CHCTEM
bl CO3/TAHUS HMCKYCCTBEHHOTO MHTEJIJIEKTa OI1IK-2.1,
CHCTEM (CHUN). OcHoBHBIE OIIK-2.2, 1
WCKYCCTBEHH | HalpaBJICHUS Pa3BUTHUS OIIK-5.2,
oro WCCJICIOBAaHHI B 00JIaCTH OIIK-8.2
UHTEJJICKTA | CUCTEM HCKYCCTBEHHOTO
WHTEJUICKTA.
Jlexnust Ne 2.
CI/ICI’;IGMI)I HCKYCCTBEHHOI'O OIK-2.1,
WHTEJUIEKTA, SKCIIEPTHBIE OIK-2.2, 1
’ OIIK-5.2,
CHCTEMBI H TIPE/ICTABIICHHE OITK-8.2
3HAHUH.
Jlexmmst Ne 3.
OcCHOBBI HEPOHHBIX CETEH. OITK-2.1,
Teopernueckue OCHOBbI OIK-2.2
HCKYCCTBEHHBIX HEHPOHHBIX OIIK-5 2’ 2
cereit (MHC). Jlornueckue OHK-8. 2’
BBIUHCJICHHSI C TIOMOIIBIO
HEHPOHOB.
IIpakTrueckoe 3ansatue Ne 1. OTIK-2.1,
Knaccer B Python. OcHoBbI OIIK-2 2 CTHBIH OIDOC
MAaTpUYHOM areOphl. N Y poc,
Peanusanms kitacca OIIK-2.3 3ailTa . 4
anreOpanvecKux orneparui ¢ OIK-5.2, MpaKTHACCion
MaTpHUIlaMU CPEICTBAMHU SI3bIKA 8%5-22’ paboTs!
Python. o
2. OIlK-2.1,
OIlK-2.2,
Pa3nes 2. [IporpaMMHbIe KOMILIEKCHI OIIK-2.3 40
penieHnsi HHTEJIEKTYAJIbHBIX 3a/1a4 OIIK-5.2,
OIIK-5.3,
OITK-8.2
Tema 1 Jlexuus Ne 4.
[Tporpammup | IlepcentpoH. MHOroCI0MHBIN
OBaHUE MEPCENTPOH U 00paTHas CBS3b. 2
Mozenen Tuner u crpykrypa UHC.
uckyccteeHH | Tomonoruu ceru.
oro IIpaktrueckoe 3ansaTue Ne 2.
WHTEIEKTA [Toctpoenue mpoctoii Mogenu | OIIK-2.1,
HNHC cpencrBamu si3p1ka OIIK-2.2, YCTHBIH OTIPOC,
Python. IToaroroska Habopos | OITK-2.3 3aIuTa 5
WCXOIHBIX JAaHHBIX. OI1K-5.2, MPaKTHYECKOU
Nuunuanusaims ceTu. OIIK-5.3, paboThI
BecoBbie koahpuimeHTsI. OIIK-8.2
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Ha3zBanue

Ne n HazBanme Jexnmii/

Bun

Ne ®opmupyembie Koxa-Bo
paszeda, J1a00PATOPHBIX/ MPAKTHYECKHX/ KOHTPOJILHOIO
n/n . KOMIIeTEeHIIUH 4acoB
TeMbI CeMHHAPCKHUX 3aHSI THI MepOnpUATHS
nanubiX. [Toaroroska k
00YYEHUIO CETH.
Jlexmus Ne 5,
Cy6-TexHonoruu OIIK-2.1,
uckyccTBeHHoro uHteiekra u | OINK-2.2, 2
BHEJIPEHUE CUCTEM OIIK-5.2,
MalIMHHOTO O0Y4YCeHHS B OIIK-8.2
«OTpACTINY
[TpakTrueckoe 3ansTue Ne 3. OI1IK-2.1,
O6yuenne MHC cpeactBamu OIIK-2.2, YCTHBIH OIpoc,
s3bika Python. Tectuposanune | OINK-2.3 3aImTa 4
HelpoHHOU ceTu. OneHka OIIK-5.2, MPAKTUYECKOU
kauectBa Monein MHC. OIIK-5.3, paboThI
OIIK-8.2
Jlexiust Ne 6. OIIK-2.1,
[IporpamMmmMHbIE KOMIUIEKCHI OIlK-2.2, 5
PELICHUS] UHTEUIEKTYaJIbHbBIX OIIK-5.2,
3a1a4. OIIK-8.2
[IpakTuueckoe 3anstue Ne 4. OIK-2.1, .
OIIK-2.2, YCTHBIH OIpoc,
N3meHeHne KoHpUrypauuu
OIIK-2.3 3aluTa
HNHC cpenctBamu s3bIka . 4
Python. ITouck onTUMaIbHBIX OIK-5.2, MPAKTHHCCKON
1 aMéT OB CeTH OIIK-5.3, paboThI
paMetp ' OITK-8.2
Jleximst Ne 7. OIIK-2.1,
CucTemMbl HCKYCCTBEHHOTO OI1K-2.2, 2
HHTEJUIEKTA JUIST aHaJIn3a OIIK-5.2,
TaHHBIX. OI1K-8.2
IIpakTrnueckoe 3ansaTue Ne 5.
[TocTpoeHue n npuMeHeHue OIlK-2.1,
moxenu MHC ms OI1IK-2.2, YCTHBIH OTpoC,
pacro3HaBaHUs TOTOBBIX OIIK-2.3 3alnuTa 4
00pa3oB cpeACTBAMU S3bIKA OIIK-5.2, MPAKTUYECKOU
Python. [Ipeo6pa3oBanue OIIK-5.3, paboThI
MAacCUBOB 3HaueHu nukcenei 8| OIIK-8.2
U300pasKeHMsL.
Jleximst Ne 8. OINK-2.1,
CucreMmsl 1po, 17058871 OINK-2.2, 2
noqueCKHepM)(I)YI::I;H OINK-5.2,
eI OITK-8.2
IIpakTrueckoe 3ansaTue Ne 6.
aenomm O OK2.,
P OIIK-2.2, YCTHBIH OIpoc,
MOJITOTOBJICHHBIX 00pa3oB
OI1K-2.3 3aIIuTa
cpeacTBaMu si3bika Python. . 4
OI1K-5.2, MPaKTHYECKOU
IMoaroroska cOOCTBEHHBIX
N OIIK-5.3, paboThI
nzo0paxenuii. [IpeodbpazoBanue
N OIIK-8.2
MU300paXECHUI B MaCCHUBBI
3HAYCHHH ITUKCEIICH.
Jlexmus Ne 9. OIlIK-2.1, 2
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Ha3zBanue Ne n HazBanme Jexnmii/ Bug
Ne ®opmupyembie Koxa-Bo
pasjeua, J1a60PaTOPHBIX/ MPAKTHYECKUX/ KOHTPOJILHOT'0
n/n . KOMIICTEHIIM U 4acoB
TeMBI CeMHHAPCKHUX 3aHITHI MeponpHsITUsI
Moieny HeYETKOM JIOTUKH. OI1IK-2.2,
Anroput™mbel Mampaanu, OIIK-5.2,
CymxeHo. AITOPUTMBI OIIK-8.2
I{lykamoro, JIapcena.
[TpakTrueckoe 3ansTue Ne 7. OI1IK-2.1,
[Tporno3upoBanue ¢ nomoipsto | OITK-2.2, YCTHBIH OIpoc,
HelipoHHbIx ceTeil. Coxpanenue | OITK-2.3 3aImTa 5
obyuennoit MHC. 3arpy3kau | OIIK-5.2, MPaKTUYECKOU
MIPUMEHEHNE COXPaHEHHOM OIIK-5.3, paboThl
00yuennoit mogenu MHC. OIIK-8.2
Tabmauia 5

HepequL BOIIPOCOB JJIsl CAMOCTOATC/ILHOI'O N3YYCHUSA TUCITUITIIINHBI

Ne Ha3sBanue pasjena, Ilepeuensb paccMaTpuBaeMbIX BOIIPOCOB /LI CAMOCTOSTEJILHOTO

n/n TeMbI U3yYeHUS

Pazgen 1. OcHoBHbIe JTanbl W HANPaBJEeHHA MCCIEAOBAHUI B 00J1aCTHM CHCTEM

HCKYCCTBEHHOI0 HHTE/LUICKTA

1. | Tema 1. 1. TlpeumymiectBa s3bIKa mporpamMmupoBanust Python mpwu
HNHcTpymMeHTsI CO3/IaHUM CHCTeM HUCKyccTBeHHoro mHreuiekra. (OIIK-2.1, OIIK-
CO3aHUs cucrem | 2.2, OIIK-2.3, OTIK-5.2, OIIK-5.3, OIIK-8.2)
HCKYCCTBEHHOTO 2. MHckyccTtBeHHble HelipoHHbIE ceTH. OCOOEHHOCTH U OTJIMYHS OT
MHTEJJIEKTa crangaptHeix anroputmoB. (OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-

5.2, OIIK-5.3, OIIK-8.2)

3. CocraB uckycctBeHHOH HeiporHoii cetn. (OIIK-2.1, OIIK-2.2,
OIIK-2.3, OIIK-5.2, OIIK-5.3, OIIK-8.2)

4. Bwujabl HCKYCCTBEHHBIX HelpoHHBIX cetel. (OITK-2.1, OIIK-2.2,
OIIK-2.3, OIIK-5.2, OIIK-5.3, OIIK-8.2)

Pasznea 2. IlporpaMMHbIe KOMIUIEKCHI PellIeHUs] HHTEJJIEKTYAJIbHBIX 32/1a4

2.

Tema 1.
[IporpammupoBanue
MOZeIIen
HCKYCCTBEHHOT'O
VHTEJUIEKTa

1. 3amaun aHanM3a  JAaHHBIX, I[IO3BOJIIOUIME  NPUMEHATH
uckycctBeHHble Heipornbie cetn (OIIK-2.1, OIIK-2.2, OIIK-2.3,
OIIK-5.2, OIIK-5.3, OIIK-8.2)

2. Oyskumsa aktuBanud. Buner ¢dyakmmii aktuBanmu. (OIMK-2.1,
OIIK-2.2, OIIK-2.3, OIIK-5.2, OIIK-5.3, OIIK-8.2)

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabmuma 6

IlpuMeHeHMEe AKTUBHBIX U HHTCPAKTUBHbBLIX 06p330BaTeJ'ILHLIX TEXHOJIOT Uil

Ne
n/n

Tema u popma 3ansaTHA

HaumenoBanue
HCIO0JIb3YyeMbIX
AKTHUBHBIX M1 HHTEPAKTHUBHBIX
o0pa3oBaTeJIbHbIX
TexHoJI0rui (¢popm o0ydeHus)

IIpakTnueckoe 3anarue Ne 1.

KomnbroTepHasi cuMyisinus
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HaumenoBanue

No HCII0JIb3yeMBbIX
u/n Tema u popma 3ansaTHSA AKTHBHBIX M HHTEPAKTHBHBIX
o0pa3oBaTe/IbHBIX
TexHOoJ10ruil (popm o0yueHus )
Knaccet B Python. OcHoBBI MaTpuuHOii anreOpsl.
Peanu3anus kinacca anredpanyeckux onepamui ¢
MaTpHIIAMH CPEICTBaMU si3bika Python.
2. [IpakTrueckoe 3anstue Ne 2. I13 | KomnbroTepHasi CUMYJISALMS
[TocTpoenue npocroit mogenu MHC cpencramu
s3p1Ka Python.
3. [IpakTuueckoe 3anarue Ne 3. [13 | KomnbrorepHast cuMyisinus
O6yuenune MHC cpencrBamu si3pika Python.
4. [IpakTuueckoe 3ansarue Ne 4. [13 | KomnbroTrepHast cuMyisus
N3menenue kondpurypaunu MHC cpencrBamu
si3bIka Python.
5. [Ipaktuueckoe 3ansitue Ne 5. [13 | KomnbrotepHas cuMyIisiius
[TocTpoenue u npumenenue moaenu MHC nns
pacrno3HaBaHUs TOTOBBIX 00pa30B CpeCTBAMU
si3bIka Python.
6. [IpaxTuueckoe 3ansarue Ne 6. [13 | KomnbrorepHast cuMyisiuus
[Tpumenenue monenu MHC niisg pacno3naBaHus
[IO/ITOTOBJIEHHBIX 00Pa30B CPEACTBAMHU SI3bIKA
Python.
1. [IpaxkTrueckoe 3anstue Ne 7. [13 | KomnbrorepHast cuMynsuus

[Iporao3zupoBanue ¢ TOMOIIBIO HEHPOHHBIX CETEM.

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUYHASI ATTECTAIUS 110

HTOTraM O0CBOCHMUA NTUCIHUIIJINHBI

6.1. TunoBble KOHTPOJIbHBIE 32]aAHUS UJIM HHbIE MATEPHAJIbI, HE00OX0IUMBbIe ISl
OLICHKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH

1) Bormpocs! ajis 3aIIUThl IPAKTUYECKUX paOboT

HNHC. OcuoBuble y1emedtsl MHC.
ITepcenTpoH.

Tune! u crpykrypa MHC.

Tononorun MHC.

BxoaHbIe U BBIXOJHBIE CUTHAJIBI CETH.
Becosbie k03 PUITUEHTHI.

. OyHKIHMS AKTUBALIUU.

CoNoaRrWDE

10 Metoa 06paTHOTO pacpoCTpaHEHHUs OITUOKH.

11.00y4yeHre HEMPOHHOM CETH.

12.Meto rpaiM€HTHOTO CITyCKa.

13.[lpumeHeHre MaTPUYHOM  aireOpsl
HEUPOHHOM CETH.

TS

Jlornueckue BHIYMCIICHUS C TIOMOIIBIO HEUPOHOB.

MHOTOCTIOWHBIN IEPCENTPOH U OOpaTHAs CBS3b.

NOCTPOEHUsI U OOy4eHHs

13



2)

14. TpeHUupOBOYHBIN U TECTOBBIN HAOOPHI JaHHBIX.

15.®OyHKIMS OMTUOKH.

16.Temn oOy4eHUs, YUCIIO MOX 00YUEHUS.

17.Jlnana3oHsl 3HAYEHUW CHUTHAJIOB B CETU IJIsi CUTMOMJANIbHOW (YHKIUU
aKTUBAIUH.

18.Bwi60p 3HaUCHMII 111 OCHOBHBIX ITApaMETPOB CETH.

19.Pacno3naBanue o0Opa3os.

20.ITpencraBinenne wu300pakeHUss B BUAE MaccuBa uucen. Orianuune
pPa3MEUYeHHOT0 OT HEPa3MEUEHHOTO Ha0opa JaHHbBIX.

21.ITporuo3upoBaHue ¢ TOMOIIbIO HEHPOHHBIX CETEH.

[TepeueHb BOIMPOCOB, BBIHOCUMBIX Ha MPOMEKYTOUHYIO aTTECTAIMIO (3a4eT ¢
OLICHKO)

1. HampaBneHust wucclenoBaHW B 00JIACTU CHUCTEM HCKYCCTBEHHOIO
WHTEJUIEKTA.

O0600mIeHHas cxemMa UHTEIJIEKTYalbHOU CHUCTEMBI.

CTpyKTypa CUCTEM UCKYyCCTBEHHOTO MHTEIUICKTA.

Pemarens 3anau.

Cucrema o0yyeHusl.

baza naHHBIX.

baza 3Hanuu.

Cucrema 0ObsICHEHUS.

. Cucrema nioBepus.

10.Cuctema KOTHUTUBHOU TpaPUKH.

11.TIporpamMmsl perieHus: MHTEJUIEKTYaIbHBIX 3a/1a4.

12.9Bpuctryueckoe mporpaMMUupPOBaHHE.

13.MeToasl moKcKa.

14 .TlpencraBnenue 3HaHUM.

15.Mopnenu npencrasnenus 3Hanui. Mx knaccudukanms.
16.JIornueckre Mo1eu MPEeACTABICHUS 3HAHUIA.

17.®opmanbHas cuctema.

18.UuTepnperanus 1 CBOMCTBA (POPMATILHBIX CUCTEM.

19.Wcuucnenne BpICKa3bIBaHUN KaK (hOpMalIbHASI CHCTEMA.
20.Ucuncnenune npeaukaToB Kak (hopmanbHas CUCTEMA.

21.Jlornyeckue CIeaCTBUSI.

22 TTpuHIUTI PE30ITIOINH, KaK MPABUJIO BHIBOJIA B MCYMCIICHUH BBICKA3bIBAHUM.
23. AnropuT™ peueHus 3a1au ¢ UCIOIb30BaHUEM MPUHIIUIIA PE30JIIOLINH.
24 . TTpuHIIUTI PE30TIOIUY B UCYUCIICHUH TTPEINKATOB.

25.Yuuduxarmus.

26.Hau6osnee o6muit yHupuKaTop.

2. AITOpUTM IPSIMOM LIETIOYKU PACCY>KIECHUH.

28.Anroput™M 00paTHOM LIETIOYKH PACCYKICHUM.

©CoNoOk~LN

IIpumep padoTt
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IIpakTuyeckoe 3axanue Ne 1
«Kumaccwl B Python. OcHoBBI MATPHYHOIT aJreopbI»

Heab: w©3y4uThb OCHOBBI CO3/laHUS U TPUMEHEHHUS KJIacCOB B S3bIKE
nporpamMmmupoBanus Python, u3yuuTh 0COOEHHOCTM peanu3aluu Onepanuil ¢
MaTpHuIaMu cpeacTeamu Python.

Pa6ora ¢ maTpuuamu B Python

J1y1st paboTHI C MaTpUIIAMH IPUMEHSIETCSI ONOIMOTEKa numpy.

CozaaTh MaTpuily MOKHO C IOMOIIBIO GYHKIIUU numpy . array ().

B pesynbraTe Oyner co3gaH oOBEKT TUIAa numpy.ndarray (3K3eMIULIp Kiacca
numpy .ndarray).

st co3ganust BekTopa (OJIHOMEPHOM MaTpuilbl) B KadyeCTBE apryMeHTa
JaHHOUM (QYHKIMK HEOOXOAUMO MepeaTh CIIUCOK JIEMEHTOB (OJJHOMEPHBIA MAaCCHB),
Harpumep, crucok [1, 2, 3]:

numpy.array([1, 2, 3])

Jlns co3maHuss JABYMEPHOM MaTpuilbl B KaueCcTBE aprymeHTa (QyHKIUMU
numpy.array() HEOO0XOIMMO TMepeaaTh CIHCOK CIHCKOB (JIBYMEPHBIM MacCHUB),
HanpumMmep, CUCOK cnuckos [[1, 2, 3], [4, 5, 6]]:

numpy.array([[1, 2, 3], [4, 5, 6]])

MO3KHO cKa3aTh, 4TO MepeaBaeMblii CIUCOK cruckoB [[1, 2, 3], [4, 5, 6]] — aT0
CIIUCOK CTPOK MaTpuilel. To ecTh, B pe3ylbTrare OyJIeT CO3/1aHa MaTpHIla C ABYyMs
crpokamu: [1, 2, 3] — mepBas cTpoka, [4, 5, 6] — BTOpas CTpoKa.

[Ipumepsr:

import numpy as np
mx1l = np.array([1, 2, 3])
print( ' \nMaTtpuua Ix3:\n", mxl)

mx1l = np.array([[1, 2, 3], [1, 2, 3]])
print( ' \nMaTtpuua 2x3:\n", mxl)

fw I o T o S [ T Y S Wy N

11 mx1l = np.array([[1, 2], [3, 4], [5, 611)
12 print( ' \nMaTtpuua 3x2:\n", mxl)
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MaTpuua 1x3:
[1 2 3]

MaTpuua 2x3:
[[12 3]
[1 2 3]]

MaTpuua 3x2:

[[1 2]
[3 4]

[5 6]]

CO3I[3TB Martpuiy co CJIy‘—I&fIHbIMH OeJabIMM 4YHCJIaMHM MOXHO C IIOMOIIBIO

byHKIIAA numpy . random. randint():
In [59]: x = np.random.randint(low = @, high = 108, size = (10, 18))

In [6@]: x

Out[6@]:

array([[94, 77, 57, 18, 2@, 82, 40, 39, 20, 96],
[ 5, 63, 68, 98, 13, 9, 98, 47, 2, 42],
[61, 85, 21, 2, 23, 42, 47, 74, 47, 53],
[21, 67, 27, 2, 87, 42, 50, 75, 31, 65],
[34, 55, 48, 13, 83, 29, 38, 11, 87, 93],
(87, 70, 20, 22, 67, 18, 93, 34, 73, 68],
[15, 94, 96, 83, 34, 81, 24, 93, 25, 28],
[24, 1, 18, 96, 47, 84, 20, 62, 41, 86],
[18, 71, 29, 45, 72, 63, 38, 78, 82, 6l1],
[49, 20, 38, 18, 79, 60, 54, 56, 1, 131])

VY3HaTh pasmep MaTpullbl MOXHO C IIOMOIIbI0 aTpubyTa shape Kiacca
numpy .ndarray:

maTpuua.shape

ATpubOyT shape mpenacraBiser coOOW KOpTex 3HauyeHuH. Yuciao cTpok
MaTpHIbl MOXKHO y3HaTh, OOPaTUBLIMCH K MEPBOMY AJIEMEHTY KopTexka shape[0], a
YHUCJIO CTOJIOIOB — KO BTOPOMY 3JIEMEHTY shape[1].

Jlns orGopa oOmNpeAeieHHBIX CTPOK M CTOJOIOB M3 MAaTPHIbl, MOXHO
MCIIOJIB30BaTh CIAEAYIOUIYIO 3aIIUCh:

MaTpuua[MHAeKC _CTpPOKKU, UHAEKC cTonbua]

Jlns oTObopa BCeX CTPOK WM BCEX CTOJIOIIOB HCIOJIB3YETCS CHUMBOJ <«:»,
MOATOMY, YTOOBI OTOOPATh BCE CTPOKU U JIMIIb OMPEEICHHBIN CTOJIOCI, HAPUMED, C
nHIeKcoM 0, TO MOKHO BOCIIOJIb30BAThCS CIAEAYIONICH 3aMUChIO:

maTpuual:, 0]

BriOpath onpeneneHHy0 CTpoKy (Harmpumep, ¢ uHaekcoMm () MOXHO, yKa3aB
OJINH UHJAEKC — UHJIEKC CTPOKHU:

maTpuual[9]

16



Jlns oTGopa BceX CTPOK M HECKOJIBKHUX CTOJIOIIOB HEOOXOIMMO YKa3blBaTh
WHJIEKChI CTOJIOIIOB B BHJIE€ crmucka. Hampumep, ciemyromias 3amnvich oTOMpaeTr Bce
CTPOKH U CTOJIOIBI ¢ MHJEeKcaMu 1, 2, 3:

maTpuual:, [1, 2, 3]]

[Ipumepsr:
In [36]: mxl
Out[36]:

array([[1, 2],
[3, 4],

[5, 6]D)

In [37]: mx1[8, @]
Out[37]: 1

In [38]: mx1[8, 1]
Out[38]: 2

In [39]: mx1[2, 1]
Out[39]: 6

In [4@8]: mx1[:, @]
Out[4@]: array([1, 3, 5])
In [41]: mx1[1, :]
Out[41]: array([3, 4])

In [42]: mx1[1]
Out[42]: array([3, 4])

In [43]: mx1[1, [@, 1]]
Out[43]: array([3, 4])

Onepauuu ¢ MATPUIIAMU PH MOMOIIH OMOJIHOTEKH NUMPY
1. CnoxeHue MaTpHIl OCYIIECTBIIAECTCS YE€pPE3 OMEPATOP «H»:

A= np.aPPay([[l, 2]: [33 4]1 [51 6]])
print( "\nMaTpuua A:\n", A)

,
2 @ D B0~ Dh

[
F

B = np.array([[4, 4], [2, 2], [1, 11D)
print( "\nMaTtpuua B:\n", B)

P

C=A+B

print("\nMatpuua C = A + B:\n', C)

MaTpuua A:
[[1 2]
[
[

M
[ [ S WV

[ou]

3 4]
5 6]]

MaTpuua B:
[[4 4]
[2 2]
[11]]

MaTtpuua C = A + B:
[[5 6]
[5 6]
[6 711

2. YMHOXEHHE MaTPUIIbl HAa YUCIIO OCYIIECTBIISIETCS Yepe3 OrepaTop «*»:
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29

30

31 A =np.array([[1, 2], [3, 4], [5, 6]D)
32 print{'\nMaTpuua A:\n', A)

33

34 C=A%108
35 print{'\nMaTtpuua C = A * 10:\n"', C)
MaTpuua A:

[[1 2]
[3 4]
[5 &]]

MaTpuua C = A * 10:
[[10 28]
[30 48]
[50 60]]

3. YMHOXXEHHUE IBYX MaTpHIl OCYLIECTBIAETCA depe3 PpyHKuuio dot()!
40
41
42 A = np.array([[1, 2], [3, 4], [5, 61])
43 print('\nMaTpuua A:\n', A)
44
45 B = np.ar‘r‘ay([[d, 4: 4]1 [21 2: 2]])
46 print('\nMaTtpuua B:\n', B)

48 C = np.dot(A, B)
49 print('\nMatpuua C = A * B:\n', C)
MaTpuua A:

[[1 2]
[3 4]
[5 6]]

MaTpuua B:
[[4 4 4]
[2 2 2]]

MaTtpuua C = A * B:
([ 8 8 8]
[26 20 20]
[32 32 32]]

4. TpaHcrOHUpPOBaHHE MATPHIBI  OCYIIECTBIAETCS  4Yepe3  (YHKIHIO

transpose():
53
54
55 A= np.ar“r“ay([[l, 2]: [3.1 4]: [51 6]])
56 print{'\nMaTtpuua A:\n', A)
57
58 A t = np.transpose(A)
59 print( \nMaTpuua A t:\n', A t)
MaTpuua A:
[[1 2]
[3 4]
[5 6]]

MaTpuua A _t:
[[1 3 5]
[2 4 6]]

TpeOyercs:

1. Co3pmarb Kiacc omepanuii ¢ MaTpullaMu, peanu3yrolmuid 4 OCHOBHBIE
Olepalyu: CJIOKEHWE MAaTpull, YMHOXEHHUE MAaTpUIbl Ha YHCIO, CKaJspHOE
MPOU3BEJCHUE MATPHUIL, TPAHCTIOHUPOBAHUE MATPUIIBI.

18



[Ipu 5TOM HE HCIOJIL30BAaTh METOMABI ONEpalUi C MaTPUILIAMH U3 OUOJTUOTEKH
numpy, peaJIn3yrolue YKa3aHHbIE€ OIepaIiu.

2. IIpoBepUTh CO3IaHHBIN KJIACC HA MPUMEPAX U3 TEKYIIETO 3aJaHusl.

3. Co3gatb Marpuilbl C IOMOIIBIO (byHKuHH numpy . random. randint()
pazmMepoMm muHuMyM 10X10. Peanu3oBaTh OCHOBHBIE ONEpalMM C MaTpUIlAMHU, MPH
3TOM.:

a. IIpuMeHHTHh METOIBI COOCTBEHHOTO KJIacca.

b. IIpoBepuTh MPaBUIBLHOCTH IMOJYUYCHHBIX PE3YyJIbTATOB IyTEM IPUMEHEHUS

METOJ0B OMOINOTEKH numpy.

JIluctunr 1. HpnMep CO3JaHMA N IIPUMECHCHUS KJIacCa

74

75 import numpy as np

76

77

78 class Mx:

79

80

81 def plus(vecl, value):

82 n = vecl.shape[@]

83 vec_res = vecl.copy()

84 for i in range(n):

85 vec_res[i] = vecl[i] + value
86 return vec_res

87
88

(o]
0

vl = np.array([1, 2, 3])

v2 = Mx.plus(vecl = v1, value = 18)
print('vl =", v1)

print('v2 =", v2)

®

w0 W W0

M=

IIpakTuyeckoe 3axanue Ne 2
«ITocTpoenue npocroii HelpoHHO# ceTH. IToAroTOBKA K 00y4eHHIO CETH»

Ieab: u3y4ynuTh OCHOBBI IIOCTPOCHUS MPOCTEUIINX HEUPOHHBIX CETEHN
cpenctBamu Python.

TpeOyercs:

1. Co3pmatb MaTpuilbl C HMCXOAHBIMU JAHHBIMH, COJIEpPKAIIMMH 3HAUYCHHS
Ta0JNML UCTUHHOCTU JJISl CJIEAYIOIIMX JBOMYHBIX JIOTHUYECKUX (YHKUUNA anreOpsl
JIOTHKH C IByMsl apametpamu (a, b uimu x4, X,):

e Konstonkuus (AND).
o Jluzwronkuus (OR).
e Cnoxenue no moayimo a8a (uckirouaroree NJIN) (XOR).

Pa30uth Kaxayro MaTpHily HCXOAHBIX IaHHBIX Ha JBE MaTPHUIbL: MaTPHILY
BXOJHBIX CUTHAJOB (X), MaTpUIly MPAaBUIbHBIX BBIXOAHBIX curHaioB (Y). Matpuna X
Oyaer conepkaTh 3HAYEHMsS MapaMeTpPoB JOTMYECKHX (QYHKIMHA, a Marpuma Y
3HAYEHUs CaMOM (YHKITUH.

2. Co3natp Kiacc Ui NOCTPOEHUSI U OOYyYEHHUsI TPEXCIOMHONW HEMPOHHOM CEeTH
(C OAHMM CKPBITBIM CJIOEM), C YUCIIOM HEMPOHOB 2-2-1 (2 HelipoHa BO BXOJIHOM CJIOE,
2 HelpoHa B CKPBITOM €J10€, | HEMPOH B BBIXOJHOM CJIOE).

Krnacc nomxen umeTs cienyroume aTpuOyThi:
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1) marpuma Y — 3HA4YCHHUs Pe3yJIbTUPYIOUIETO MpU3HaKa (B BUAC BEKTOpa-
cToJilna),
2) matpuia X — 3HaYCHHS (PaKTOPOB,
3) marpuma Wi, — BecoBbie KOI(PQPHUIMEHTH MEXKIy BXOAHBIM (inNput) u
ckpeiThiM (hidden) cioem,
4) matpuna Wy, — BecoBble K03(DOUIIUEHTBI MEKIY CKPBITBIM U BBIXOIHBIM
CJIOEM.
5) matpuma H — 3HaueHUs BXOAIIMX CUTHAIOB CKPBITOTO CJIOS,
6) marpuna Hsigmeis — 3HaUE€HHS HCXOIAIIUX CUTHAJIOB CKPBITOTO CIIOS,
7) matpuna O — 3HaYCHUS BXOASIINX CHTHAIOB BBIXOIHOTO CIIOS,
8) matpunua Ogigmoig — 3HAYEHHS HCXOAAIINX CUTHAIOB BEIXOAHOTO CII0,
9) matpuna E, — OIIMOKH BBIXOJIHOTO CJI0sI (OIIMOKHU CETH).
10) wmarpuna Ej — ommOKH CKPBITOTO CIIOS.
3. Co3nars MeToj 3amojiHeHus: fit(), ¢ MOMOIIBID KOTOPOTO MOXKHO OyAeT
coxpaHuTh MaTpumbl X U Y B COOTBETCTBYIOIIME aTpUOyTHI AK3EMIUIApa Kiacca.
MeTon no/KeH IPUHAMATh B KA4ECTBE MapaMeTpOB 2 MATPHUIILI: MAaTPUITY BXOJIHBIX
curHasioB (X), MaTPUILy MPaBUIBHBIX BBIXOTHBIX CUTHAIIOB (Y).
4. 3armoTHUTE MaTPHIIBI BECOBBIX KOA(D(PHUITMEHTOB CIIy9aifHBIMHA 3HAYCHUSMU B
nuarnasone [-1; 1].
5. Co3natb MetoA Jisi oOydeHHsl ceTh. B MeTone peanu3oBaTth pacdyeT BCeX
ocHOBHBIX Matpull (H, Hsigmoid, O, Osigmoids Eo, Ep). YKazaHHblE MaTpuLbl OymyT
SBJIATHCS aTPUOyTaMH SK3EMIUIApa Kiiacca.
6. Co3gaTh METOA /IS MPOBEPKH CETH, KOTOPHIM B KA4yeCTBE ITapaMeTPOB
npuHuMaeT | maTpuily: mMarpuny BxoaHbIX curHaioB (X). B Mmerone peanusoBarthb
pacdyeT BCEX OCHOBHBIX MATPHI] IS IOJYYCHHUS BBIXOJHOTO curHanma cetu (H,
Hsigmoia» O,  Osigmoid). YKa3aHHBIE MaTpullbl He OyIyT SBIATBCS aTpUOyTaMu
PK3EMIUISIpA Kiacca, TaK Kak MpH BBI30BE JAHHOTO METOJa OOHOBJICHWE 3HAYCHUU
arpuOyToB H, Hsigmoid, O, Osigmoia HE TpeOyeTcsl.
[IpoBeputsh ceTs:
® Ha HECKOJbKHUX OTHEIBHBIX TMapax 3HAYEHUW MapaMeTpoB JIOTHYECKOM
byHKMK (HampuMep, IS KOHBIOHKIIUUA C MATPHIEH BXOJHBIX CUTHAJIOB,
conepkaniei 3HaueHus 1, 1, BEIXOJHOW CUTHAJI CETH JIOJDKECH OBITh paBeH
1).

® Ha BCEX Napax 3HA4YEeHMH MmapaMeTpoB JIOTMUECKOW (PYHKIMU (BCs Tabiuia
X).

MeToanuyeckue yKa3aHus

JUist  ay4imero  TPaHCMIOHUPOBAHMSI MATPHUI-CTPOK W MaTPHUIl-CTOJIOIOB
PEKOMEHIyeTCsl TIPEACTABIISITH BCE MATPHUIIBI B BHUJIE OOBEKTOB matrix OMOIMOTEKH
numpy. Co3nanue oObeKTa matrix MPOUCXOIUT TaK XKe, KaK M CO3JaHuE OOBEKTa
ndarray:
import numpy as np
mx® = np.array([1l, 2]}
mxl = np.matrix([1, 2])

Martpuiy cinydaidHbIX 3HauyeHUd ¢ auanazoHom [0; 1) MoxHO co3gaTh C
MOMOIIBI0 QYHKITUU numpy . random. random_sample(size):
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In [2@8]: np.random.random_sample(size = (3, 3))

out[20]:

array([[@.04503118, ©.45325379, 0.8501128 ],
[@.448339894, @.77828716, @.97895171],
[@.3606896 , ©.860931329, @.25218861]])

JUisi u3MeHeHHusl Juarna3oHa 3HAYEHUN SJIEMEHTOB HEOO0XOJUMO HW3MEHUTh
noyiyueHHyro wmatpuily. Hampumep, eciau Bbruectb 0,5 OT KaxJoro 3JIeMEHTa

MAaTpHIIbI, TO JUana3oH 3HadeHuii craner [-0,5; 0,5):

In [21]: np.random.random_sample(size = (3, 3)) - 2.5

out[21]:

array([[ ©.46356637, ®.175796 , -8.37892527],
[-8.28583565, -8.17492526, -B.86569389],
[-0.26281252, ©.27884715, ©.33559861]])

YMHOXHB KaXIbI D3JIEMEHT TIOCJIEIHEWM MaTpUIbl HA 2, Mbl IOJy4YHM

IMarna3oH 3HaueHwii [-1; 1):
In [22]: (np.random.random_sample(size = (3, 3)) - 8.5) * 2
Oout[22]:
array([[-@.43590022, -9.24096225, @.88032551],
[ @.53856587, -8.18656475, -8.27379837],
[-9.44772787, ©.44940373, -0.1870465 ]])

Jlyist pacyeTa CUTMOMIBI MCHOJB3yeTcsa (DyHKIHMS expit OMOIUMOTEKH scipy.
[Tpumep moakIItOUEeHUS JIEMEeHTa OMOJMOTEKH M MCIOIb30BaHus (DYHKIIMH MOKa3aH

HHNXKE:
from scipy.special import expit
expit(9.1)

6.2. Onucanune noka3aresieil 1 KpUTepUeB KOHTPOJIS YCIIEeBAEMOCTH, ONTUCAHUE
HIKAJI OLleHNBAHUS

JUIsl OLIEHKW 3HAaHWW, YMEHUM, HAaBBIKOB U (DOPMUPOBAHMS KOMIETEHUUHU IO
JTUCIUIUIMHE TPUMEHSETCS 0a/UIbHO-PeTHHIOBasi CUCTEMa KOHTPOJS W OIICHKH
YCIEBAEMOCTH CTYJICHTOB.

B ocHoBy OGamibHO-peiiTuHTOBOM cucTeMbl (BPC) mosioxkeHbl NpUHIUIIBI, B
COOTBETCTBUH C KOTOPHIMH (DOPMHpOBAHHE PEHUTHHra CTYICHTAa OCYIIECTBISECTCS B
X0JI€ TeKyIIel paboThl B ceMeCTpe.

PaboThl JOMKHBI OBITH BBIMOJHEHBI 1O CBOEMY BapHaHTy, O(QOpPMIIECHBI B
COOTBETCTBUM C TpeOOBaHUSIMHU CTaHAAPTOB MO O(OPMIIEHUIO TEKCTOBBIX
JIOKyMEHTOB B TeKCTOBOM penaktope MS Word. PaboTel caroTcss B 3JI€KTPOHHOM
BUJIC.

[To pe3ynpTaTaM 3amuThl MOTYT OBITh TIOJYYEHBI CIEIYIONTNE OaJIIThI:

9-10 GammoB — pacueThl MPOBEACHBI KOPPEKTHO, PE3yJIbTaThl MPABUIBHO
WHTEepHpeTupoBanbl. Pabora odopmieHa B COOTBETCTBUHM € TpeOOBaHUSIMU
CTaHAAPTOB MO O(OPMIIEHUIO TEKCTOBBIX JOKYMEHTOB. CTYAEHT pa3BEpPHYTO U
CBOOOJTHO OTBETUJI HA BCE BOMPOCHI MPH 3aIUTE PAOOTHI.

/-8 GannoB — paboTa BBINOJIHEHA, HO MUMEIOTCS HE3HAUUTEIbHbIE OLIMOKU B
WHTEpHpETalUU pe3yabTaToB 1/ min opopmieHun. CTyJeHT B 1IEJIOM OTBETHII Ha BCe
MOCTaBJIEHHBIE BOIIPOCHI, OPUEHTUPYETCA B padoTe.
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4-6 OGamnoB — paboTa B IICJIOM BBHIMOJHEHA, HO HMMEIOTCS 3HAYMTEIbHBIC
OMMMOKK B HWHTEPIPETAIMU TOJYYCHHBIX PE3YJbTaTOB M MPEACTABICHUS JTaHHBIX,
odopmitenust padbotel. HekoTopbie BOIIPOCHI 1O pab0Te BHI3BIBAIOT 3aTPYAHCHUS.

1-3 OGamra — wuMmerTcsS TpyOble OMMOKKM B METOAWKE BBITIOJIHEHUS,
UHTEPIIPETAINN TTOJIYICHHBIX PE3yJIbTaTOB M MPEICTABICHUS NaHHBIX, O(OpMIICHUS
pabotel. CTy/IeHT HE OTBEYACT Ha BONPOCHI MpH 3amuTe. JInbo paboTa BhITIOTHEHA HE
MIOJTHOCTBIO.

B Tedenne neproga 00ydeHuUs MO TUCHUTUINHE CTYACHT JOJKEH BBITIOJIHUTH U
3aIATUATH { TPAKTUYECKUX 3aMaHuil (MHANBUAYATBHBIX MW TPYIIIOBBIX MTPOEKTOR),
KaXJI0€ U3 KOTOPHIX OlleHnBaeTcss MakcuMyM Ha 10 GamtoB. 3a mocemeHne 3aHsITHiA
nobasnsiercst 0,2 Gamma 3a kaxasid yac (48 - 0,2), yuactue B KOH(epeHIUH C
JOKJIaJIOM C HCIOJIb30BAaHUEM METOJOB Pa3padOTKH JJIEMEHTOB HCKYCCTBEHHOTO
uHTEeIeKTa — 15 6aoB. Takum 00pa3oM, MaKCUMAJIBHO BO3MOKHAsI cymMmMa 0ajuioB
paBHa: 7 - 10+48 - 0,2+ 15=70+9,6 + 15=94,6 = 95.

3ader C OLEHKOW MO JUCHUIUIMHE MOJY4YaloT CTYICHThI, HaOpaBIIue HE MEHEE
60% oT MakCMMaIbHOI'O KOJIHM4YeCcTBa 0amioB, T.e. 57 0ajia u 6oJee.

HroroBas oleHka 1O JUCIMIUIMHE BBICTABISECTCA TMpENojaBaTeieM B
COOTBETCTBHUH CO IIKAJIOM:

Onenka
Tekymuii peUTHHT | «HEYOBJIETB | «yIAOBJIETBOP «XOpOILOY «OTIIMYIHO
OPUTEJIHLHOY UTEIHLHOY »
B MPOIEHTAX 0-59 60-69 70-84 85-100
B Oasurax 0-56 57-65 66-79 80-95

CryneHTsl, HaOpaBIIMe B TEYCHHE CeMecTpa MeHee 956 0ayuioB, MNHUIIYT
UTOTOBYIO 3adeTHylo pabory. K HamucaHuio HTOroBOM 3ayeTHOH pabOTHI
JOTYCKAIOTCS CTYICHTHI, B CJ1y4ae BhINMOJHEHUSI BCeX MPAKTHYECKUX PadoT.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIUOHHOE 00ecniedeHne JUCHUTTUHbI

7.1 OcHOBHas JauTEpPaTypa

1.  beccmeptHbiii, W. A. NHTemneKkTyalibHble CHCTEMBI : Y4YEOHUK H
npakTtukyM ais By3oB / U. A. beccemepthsbiii, A. b. Hyrymanosa, A. B. IlnatoHoB. —
Mocksa : M3garensctBo [Opaiit, 2021. — 243 ¢c. — (Bwicmee oOpaszoBanue). —
ISBN 978-5-534-01042-8. — Texkcr : anexTponnsiit / O6pa3oBaTenbHas miaTdopma
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/469867

2.  Bopono, M. B. CucreMbl HCKYCCTBEHHOTO HWHTEJUIEKTAa : YYEOHUK U
npakTUKyM A By3oB / M. B. Boponos, B. U. [Tumenos, 1. A. He6aeB. — Mockaa :
NznarensctBO IOpaiit, 2022. — 256 c. — (Bricmiee o6pazoanue). — ISBN 978-5-
534-14916-6. — Tekct : anexktpoHHbIN // OO6pa3oBarenbHas miargopma FOpaiit
[cariT]. — URL.: https://urait.ru/bcode/485440

3. HBanoB, B. M. HMHuTennekTyaabHble CUCTEMBI . y4eOHOE MOcoOHe i
cpea”ero mpodeccuoHaabHOro obpazoBanusi/ B. M. HMBaHoB; moa Hay4HOM
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https://urait.ru/bcode/485440

penakiuenr A. H. Cecekuna. — Mocksa : UznarensctBo FOpaiit, 2022. — 93 ¢. —
(ITpodeccuonansuoe obpaszoBanue). — ISBN 978-5-534-07819-0. — Tekcr
anekTpoHHbt  //  OOpasoBarenbHas  miargopma  FOpaiit  [caift]. ——
URL.: https://urait.ru/bcode/494505

7.2 JIonoJIHUTEJIbHASA JINTEPATypa

1.  beccmeptnriii, M. A. CucTeMBbl HCKYCCTBEHHOTO HHTEIUICKTA: ydeOHOE
nocobue mns By3oB/ M. A. beccMepTHwid. - 2-¢ w3a., ucnp. u gom. — MoOCKBa :
NznarensctBO FOpaiit, 2022. — 157 c. - (Boicuiee obpazoBanue). — ISBN 978-5-534-
07467-3. — Texkct: snexktpoHHbIii // OOpa3zoBarenbHas miaatdopma FOpaitt [cait]. -
URL: https://urait.ru/bcode/490657

2. CTaHKeBI/I‘-I, JLA. HHTGJ’IJ’IGKTY&HBHHG CUCTECMBI M  TEXHOJIOTUH .

y4eOHUK u mpakTukyMm st By3oB/ JI. A. CrankeBud. — MockBa : M3nareiabcTBo
FOpaiit, 2022. — 397 ¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-02126-4. —
Texkct : osnextponHbli // OOpaszoBarenbHas mmiargopma FOpailt [cailT]. —

URL.: https://urait.ru/bcode/489694

3. 3aropynwko, FO. A. VMckyccTBeHHBI WHTEIIEKT. MHXKeHepHs 3HAHWI:
yueOHoe mocobue mns By3oB / FO. A. 3aropynbko, I'.b. 3aropynbko. - Mocksa:
M3narensctBo Opaiit, 2022. — 93 ¢. — (Bricmee ob6paszoBanue). — ISBN 978-5-
534-07198-6. — Texkcr : anexkTpoHHBIH // OOpasoBarenbHas Tuiatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/494205

8. [lepeyeHb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«/HTEpHEeT», HeOOXOAUMBIX IJISI 0CBOCHHS TUCIUIIINHBI

1.  Machine Learning Crash Course. - URL:
https://developers.google.com/machine-learning/crash-course (OTKpbITHIH TOCTYTI)
2. Hudposeie mnpodeccun: WckyccTBennbiii wuHTemekr. — URL:

https://steps.2035.university/collections/f6361b9a-ea2e-41b1-a18f-9a2f84a9fcd4
(OTKpBITHII TOCTY)

3. Kaggle. — URL: https://www.kaggle.com/ (oTkpbITBI1 1OCTYII)

4.  Machine Learning Repository. — URL:
https://archive.ics.uci.edu/ml/datasets/default+of+credit+card+clients (OTKpBITHII
JOCTYT)

5. TensorFlow library. https://www.tensorflow.org/resources/libraries-
extensions (OTKpBITHIH TOCTYII)

6.  PyTorch. https://pytorch.org/ (oTkpsIThIi AOCTYII)

7.  KERAS. https://keras.io/ (oTKpbITBI# 10CTYII)

9. IlepevyeHb NPOrpaMMHOro odecriedeHus: 1 MHGOPMALMOHHBIX CIPABOYHBIX
cucTremM

Tabmuma 9
IlepeyeHb MPOrpaMMHOTO 00ecneYeHHsI

\Ng\ HaunmeHoBaHme \ HaumeHoBaHme \ Tun \ ABTOp \ I'on
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n/m | pasaeia ydyeOHOM MPOrpamMMbl NporpamMmmbl pa3padoTKu
AMCHMUILINHBI
pacueTHasi, Python Texvias
1 |Paznensr 1,2 Python oOyyarornas, Software yi
. Bepcus
KOHTposupyromas | Foundation
pacueTHas,
2 |Pasnmensr 1,2 Anaconda oOyyarorasi, Anaconda, Texymas
Inc. BepCHs
KOHTPOJIUPYIOIIast
pacueTHasi, Spyder Texvias
3 |Pazgensi 1, 2 Spyder oOydarorasi, project yi
- BepcuUs
KOHTpoJmpyromasi | contributors
4 |Pazgensi 1,2 Microsoft Word o0yuaromas, Microsoft Texymas
KOHTPOJIUpYIOIIast Bepcus
5 |Paspmensl 1, 2 Microsoft Excel o0yyarormas Microsoft Texymas
Bepcus

10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCyLIeCTBJIEHHSI 00Pa30BaTEeJIbLHOIO MpoIecca Mo JUCHUIIMHE

I[J'ISI IMPOBCACHUA IIPAKTHYCCKHX 3aHATUM HYXKCH KOMHBIOTepHBII‘/II KJIacC C
AJOCTYIIOM B «I/IHTepHGT», OCHaHIGHHBIP'I IMporpaMMHBIM oOccricUeHHEM B
COOTBCTCTBHH C pa3aciioM 9.

Tabnuua 10
CeegeHust 00 00€CIIe4eHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPUAMHU,
Ka0OMHeTaMMu, JJa00paTOPUSIMH

HaumeHoBaHMe cnenmuaJibHbIX

NOMeLeHU U MOMeIeHU 11 OcHalIEHHOCTH CIeNMATbHBIX IOMEIIEeHU U
€CaMOCTOSATEeLHOI pa6oThl (Ne yueOHOTO NMOMeIeHUI VISl CAMOCTOSITe/IbHOI PadoThI
Kopmyca, Ne ayinTopun)
1 2
yuebHas ayoumopus 05t nPOGedeHUs. 3aHAMUL 1. Dkpan c anekrponpuogoM | mr. (MaB. Ne558771/2)
JEeKYUOHHO20 MUna, y4ebHask ayoumopus 0 2. TIpoekrop 1 . (06e3 uHB. Ne) — mproOpeTascs He 3a C4YeT
2PYNNOGBIX U UHOUBUOYATLHBIX KOHCYIbMAayull, CPEJICTB By3a
YyueoHas ayoumopus 01 meKyujeco KOHmpoJis u 3. Banpamoycroituussrii mkad 1 mr. (MuB.Ne558850/7)
npomexcymounou ammecmayuu (2 yueonwlil 4. Cuctemusblii 610k iP-4 541 3200 Mhz/1024 Mb/ 80 Gb /
xkopnyc, 102 ayo.) DVD-R ¢ monutopom 1 mt. (MuB. Ne558777/9)
5. Crenp «Ceprees Cepreii Crenanosud 1910-1999» 1 mr.
(MuB.Ne591013/25)

6. Ornerymmrens nopomkoBsiit 1 mT. (MuB. Ne559527)

7. TloxBecHoe kperuienue Kk oruerymureno 1 mr. (MuB. Ne
559528)

8. XKamrosu 2mut. (MHB. Ne1107-221225, NuB. Ne1107-221225)

9. JlaBka 20 mr.

10. Croun ayauTopHbiit 20 10T.

11. Cron mnst mperofaBaTens 1 mrT.

12. Cryn 2 mt.

13. Tocka mapkepHast 1 mr.

14. Tpubyna mamonbHas 1 mT. (6e3 nHB. No)

yueonas ayoumopusi 015 NPoGedeHUs 3aHAMulL 1. Cucremnsiii 6ok Intel Core Intel Core i3-

CEMUHAPCKO20 MUnd, yueoHas ayoumopus ol 2100/4096Mb/500Gb/DVD-RW 10 wt. (MHB.Ne601997,
2PYNNOBBIX U UHOUBUOYALbHBIX KOHCYIbMAYULL, MNuB.Ne601998, uB.Ne601999, NuB.Ne602000,

yuebHast ayoumopusi 0Jisk meKyuwje2o KOHmMpOoJsi U NuB.Ne602001, MuB.Ne602002, NuB.Ne602003,
NPOMEIHCYMOYHOU ammecmayuu, nomeujerue s NuB.Ne602004, NuB.Ne602005, NuB.Ne602006)
camocmosimenvHotl pabomul (21 yuebHwill KOpnyc, 2. Monwutop 10 mit. (6e3 uHB. No) - mproOpeTaINCh HE 33 CUET
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302 ayo.) CpEICTB By3a

Ikad 2 mr. (MuB.Ne594166, NuB.Ne594167)

Tym6a 1 mT. (MaB.Ne594168)

[onsecHoe kperuenue k oruerymutento | mr. (MaB. Ne
559528)

Orrerymutens nopomkoBeid 1 mt. (MHB. Ne559527)
Kamrosu 1 mt. (MaB.Ne551557)

Jlocka MarHuTHO-MapKepHas 1 .

. Cron 5 mr.

10. Ctoust KoMnbrOTEpHBIH 12 1T.

11. Ctyn odpucHsli 21 wT.

12. Ceii¢ 1 1. (6e3 MHB.Ne).

ok w

© o N

CryneH4yeckoe OOIICKUTHE KoMHAaTHI 1J1s1 caMOIIOATOTOBKU

ITHb umenn H.W. XKXene3znosa YutanbHBINA 3471

11. MCTOI{H‘ICCKI/IC PEKOMEHIAIUNA OﬁyanOHII/IMCH 0 OCBOCHMUIO JUCHUIIIMHDBI

Hpe):[nonaraeTc;I, 4yTO CTYACHT BBIIOJHACT IIPAKTHYCCKOC 3a/laHHUC B
ayauTopuur, aromMa O(l)OpMJIHeT U TOTOBHUTCA II0 TCOPCTHUUCCKHUM BOIIPOCAM K 3aIllUTC
O0T4YCTa Ha CJIICAYIOIICM 3aHATHHU.

Buab! 1 popmMbI 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH

CryneHT, NOpONMYyCTUBIIMN 3aHATHE, OOsI3aH TPEABSIBUTH MPENOAaBATEIIO
JIOKYMEHTBl ~ YCTaHOBJICHHOTO  O0paslia, TOATBEPXKAArolMe HEOOXOAUMOCTh
nponycka. He qomyckaercst mpoIycK 3aHATHI 0€3 yBaXKUTEIbHOU MPUYUHBI.

CryneHT, NpONyCTUBIUMK 3aHATHS, OCBAMBAET MAaTEPHANl CAMOCTOSTENBHO
(BBITTOJTHSET MPAKTUYECKOE 3a/IaHKME TI0 CBOEMY BapHaHTY B KOMIBIOTEPHOM KJlacce
Kadeapel B 4achl, CBOOOHBIC OT 3aHATUIN, U3Y4aeT TEOPETUIECKUE BOIIPOCHI).

CryneHTt, NponyCTUBIIMM JIEKIIWIO, OTBEYAET HAa BOMPOCHI MO MPOMYIIEHHON
TEME.

12. Meroauveckue peKOMEHIANUHN NPENOAABATEAM [0 OPraHU3alMU 00yYeHUsI
10 JUCHMUILIUHE

Ha mepBom 3aHaTHM NTpENoaaBaTeNb 3aKPEIIsET 32 KaKIBIM CTYJICHTOM HOMED
BapuaHTAa JIJIsl BBIMOJIHEHUS! MHIMBUIYAIBHBIX Pa0OT (Kak MpaBUIIO, HOMEp BapuaHTa
COOTBETCTBYET MOPSAKOBOMY HOMEpPY CTyACHTa B >KypHalle mpemnomaBatens). [lo
KOKI0M MHAMBUAYATHLHON paboTe NOKHA OBITh MOCTaBJICHA OIEHKA Mo (DaKkTy ee
3alUTHI. 3alUTy PEKOMEHIYETCS MPOBOAUTH HA CIEAYIONMEM IOC]e TOMyYCHUS
3amanus 3aHATud. [IpenomaBaTens 00s3aH MTPOBEPUTH COOTBETCTBUE BBIITOJTHCHHOTO
3aJlaHds WCXOJHBIM JIaHHBIM BapuaHTa CTyJICHTa. TakuMm oOpa3oM, HCKIIOYaeTCs
BEPOSATHOCTH IIarvaTa.

[IpenonaBarens JOJDKEH CTUMYJIMPOBATH CTYJICHTOB K 3aHATHIO HAy4YHO-
UCCJICIOBATEILCKOW  pa0OTOH, W3YYCHWIO HAy4YHOW JIUTEPATyphl IO TeMe
WCKYCCTBEHHOT'O MHTEJUICKTA, B T.4. OTCUCCTBCHHON U 3apyOe:KHOMN TIEPHOIUKH.
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Mporpammy pa3paboTann:

H
(OO, yuenan CTONEN, YHOHOE I9anne)

Jemuues B.B., KaHj. 2KOH. HAYK, JIOUCHT

(G0, yuenan cTonem, yUoRoe JREmAt)

3 K . JKOH. HAaYK, 1O0LICHT

(N0, yuenan cronems, yvonoe 3manmne)
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PEIIEH3UA

Ha padouyo MporpaMMy IHCHHILIMHBI «CHCTEMBbI HCKYCCTBEHHOT0 HHTEJIEKTA)
OIIOII BO no nanpagiaenuio 09.04.02 «u¢popMannoHHble CHCTEMbI U TEXHOJIOTHM,
HanpasjeHHocTh «Hayku o 1annbix (Data Science)»
(kxBasM(pUKANHS BBIMYCKHUKA — MAaTHCTP)

Konomeeoii Enenoii CepreeBHoii, goueHTOM Kadeapbl (UHAHCOB (Hajee MO TEKCTY
PELIEH3€EHT), IPOBE/ieHa pelieH3 s pabouell mporpaMmsel AUCUUIUIMHBL «CUCTEMBI HCKYCCTBEHHOI'O
unreiektay OIIOII BO mno wnampaBnenuto 09.04.02 - «MupopmanmoHHBIE CHCTEMBI U
TEXHOJIOTHHY, HanpaBlieHHOCTh «Hayku o mannabix (Data Science)», pazpaborannoit B ®I'bOY BO
«Poccuiickuii rocynapcrBeHHblil arpapubiii yHuBepcuter — MCXA umenu K.A. TumupszeBa», Ha
Kaeape CTaTUCTUKU M KuOepHeTHKH (pa3paboruuku — beikoB JleHuc ButanbeBud, accuCTEHT
kadenpel craructuku W kubOepHetukw, Jlemuuer Baaum BnagummupoBud,  KaHAaMIaT
9KOHOMHYECKUX HAyK, AOLEHT, JOLUEHT Kadeapbl CTAaTUCTUKU U KUOEPHETUKU XapuUTOHOBa AHHA
EBrenpeBHa, KaHIUIAT OJKOHOMHYECKMX HayK, JMJONEHT, MJOHEHT Kadeapbl CTAaTHCTUKA U
KHOCPHETHKH).

PaccmoTtpeB npescTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CIEIYIOIUM
BBIBOJIAM:

1. llpenbsaBnenHas pabouas nporpamMma JAUCHUIUIMHBL «CHUCTEMBI HCKYCCTBEHHOI'O
uHTEIJIeKTa» (nanee mo Tekcty IIporpamma) coomsemcmsyem TtpeboBanusim OI'OC BO mo
Hanpasienuio 09.04.02 — «MudpopmannonHbie cucTeMbl U TexHOJIOTUM». [Iporpamma codeporcum
BCE OCHOBHBIE pa3jieibl, coomseemcmeyem TpPeOOBAaHUSIM K HOPMAaTHMBHO-METOJIUYECKUM
JIOKYMEHTaM.

2. llpeacraBnennas B Ilporpamme akmyansnocms y4eOHON NUCUUIUIMHBI B PaMKax
peanuzauuu OIIOII BO ne nodnescum commnenuro — MUCIUIIIINHA OTHOCUTCS K 00A3aTEILHOM YacTH
yueOHoro nukia — b1.0.

3. IlpeacraBnennsle B [Iporpamme yenu AMCUUIUIMHBL coomeemcmeyiom TPeOOBaHUSAM
@I'0OC BO nampasnenust 09.04.02 — « MTHpopMannOHHBIE CUCTEMBI U TEXHOJIOTUN.

4. B cootrBerctBuu c¢ [Iporpammoit 3a aucuumiuHoi «CHCTEMBI HCKYCCTBEHHOT'O
MHTEJUIEKTa» 3aKperieHo 3 oO0menpodeccuoHanbHble Komnemenyuu (6 uHOuKamopos).
Hucuummmza «CHucTteMbl HCKYCCTBEHHOTO MHTEIJIEKTa» U IpejcTaBieHHas [Iporpamma cnocobua
peanuzoeams WX B OOBSABICHHbIX TpeOoBaHUsAX. Pe3ynbTarbl 0OyueHUs, NpEICTABIECHHBIE B
[TporpamMe B KaTeropusix 3HaTh, YMETb, BIAJETh coomeemcmsyom cuenuduke u coiepKaHuio
JUCIUIUINHBL U 0eMOHCMPUPYVIOM 803MOHNCHOCHb TIOTYUYEHHUS 3asIBICHHBIX PE3YJIbTaTOB.

5. Obmast TpyaOo€MKOCTh AMCHUIUIMHBI  «CHCTEMBI HCKYCCTBEHHOI'O  MHTEJJIEKTa)
COCTaBIISICT 5 3a4€THBIX eMHULIBI (216 yacoB).

6. Mudopmamuss o B3aMMOCBS3M H3YYaeMbIX AMCLUUIUIMH M BOIPOCAaM HCKIIOYEHUS
nyOnupoBaHUs B COJEp’KaHUU AMCLUUIUIMH coomeemcmeyem AEUCTBUTEIbHOCTU. JlucUuIUIMHA
«CHCTEMBI HCKYCCTBEHHOTO MHTEJUIEKTa» B3auMocBs3aHa ¢ Apyrumu aucuummmaamMu OIIOIT BO u
VYuebHoro turana no HampasieHuto 09.04.02 — «MHpopManMOHHBIE CHCTEMBI M TEXHOJIOTHH» H
BO3MOXHOCTH JTyOJIMPOBaHUS B COIEPIKaHUM OTCYTCTBYET.

7. lIlpencraBinennass  IIporpamMma  mpeamonaraer  HCHOJb30BaHHME  COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJOTMH, HCHOJb3yeMble MPH peaTu3alyy Pa3InYHbIX BHJOB Y4eOHOU
paboTsl. @opmbl 00pa3z0BaTENbHBIX TEXHOJIOTHI_coomeemcmayom crieun(puke TUCIUTUIUHBL.

8. IlporpamMma nucuumiauHbl «CHCTEMBl HMCKYCCTBEHHOTO WHTEIUIEKTa» IpeAroiaraet
MIPOBEJICHUE 3aHATHI B MHTEPaKTUBHOU (popme.

9. Buapl, coaepxaHue U TPYHAOEMKOCTb CaMOCTOSTENIbHOW paboOTBl  CTYICHTOB,
npezcraBieHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSIM K MOATOTOBKE BBITYCKHHKOB,
cogepxanmes Bo OI'OC BO mnampanenuss 09.04.02 — «MHpopManMOHHBIE CHCTEMBI H
TEXHOJIOTUM.

10. IIpencraBnennsle u omnucanHele B Ilporpamme Qopmbl mekyujeri OUEHKH 3HAHUHN
(BBINIOJTHEHUE W 3alIMTa NPAKTUYECKHX 3aJaHHil), coomeemcmeyiom Crelu(UKe IUCIUATUTHHBL |
TpeOOBAHUAM K BBITYCKHUKAM.




dopMa NPOMEKYTOYHOTO KOHTPONS 3HAHHI CTyeHTOB, NpeAycMoTpeHHas I[IporpaMMoti,
ocymecTsisiercs B opme 3a4eTa ¢ OLEHKOH, 9TO coomeemcmsyem CTAaTYCy NUCUHMIUIMHBL, Kak
IUCHHIUTMHEL 06s3aTensHol yacTH ydebHoro nuxiaa — 51.0 ®I'OC BO xanpasnenus 09.04.02 —
«VIHpOpMaIHOHHEIE CHCTEMEI H TEXHOJIOTHH).

11. ®opMbI OLIEHKH 3HaHMH, npefcTaBieHnsie B [IporpamMme, coomeemcmayiom cneluuxe
ITUCHUILTHHEI K TPeOOBaHUAM K BBITYCKHHKAM.

12. Vyebuo-MeToqMIeCKOe  OOECIEUCHHE  NUCHMIVIMHBI  IIPEICTABJICHO:  OCHOBHOM
muTepaTypoit — 3 mHcrouHMKa (6a3oBBIi y4eOHMK), JONOJNHHTENBHOM JUTEpaTypodi — 3
HauMeHOoBaHuH, HTepHET-pecypchl — 7 HCTOUHUKOB B coomeemcmeyem Tpebopanmsm ®I'OC BO
nanpasinernsa 09.04.02 — «MapopManHOHHEIE CHCTEMBI H TEXHOJIOIHHY,

13. MaTepHabHO-TEXHHYECKOE O00eCneyeHre MUCIHIUIAHE COOTBETCTBYET CHenuduke
macuumMHEL  «CHCTEMBI MCKYCCTBEHHOTO MHTEUIEKTa» M o0ecneuMBaeT HCIIOJIb30BAHHE
COBPEMEHHBIX 00pa30BaTe/IbHbIX, B TOM WHCIE HHTEPAKTHBHEIX METOLOB O0yIEHHS.

14. Meronuueckne peKOMEHOALMH  CTyOEHTaM H  METOOMYECKHE PEKOMEHJallH
NPETOJIABATENSM 110 OPTaHH3aHMM OOYUEHHs IO TUCIHILIAHE JAI0T MpEACTABICHHE O crenuduke
obydenns no pucupminHe « CHCTEMBI HCKYCCTBEHHOTO MHTEILICKTa.

OBIIHME BbIBOJbI

Ha ocHOBaHWM NpOBENEHHOM pELEH3UH MOXKHO CHENaTh 3aKIIOYCHHE, YTO XapaKTep,
CTPYKTypa H coJepXaHHe paGoueil IporpamMMbl AECIHHIUIMHEL «CHCTEMBI HCKYCCTBEHHOI'O
unreiviextay OIIOII BO no nanpasnernunio 09.04.02 «MEbopManHOHHBIE CHCTEMBI H TEXHOJIOTHUY,
HanpaenenHocts «Hayku o mammbix (Data Science)» (kBanuHKAIHs BEITYCKHHKA — Maructp),
paspaGoTanHas BeikoBbM JleHucoM BuTambeBHdeM, aCCHCTEHTOM KaeApbl CTAaTHCTHKA H
xubepHeTuku, [emumueBeM BamumoM BnaguMupoBudeM, KaHIHIATOM 3SKOHOMHYECKHX HayK,
JOLEHTOM, TONEHTOM Kadeapsl CTATHCTHKA M KuOepHeTHKH XapuToHOBOH AHHO¥M EBreHbEBHOH,
KAH/IAJIATOM SKOHOMHYECKHX HAYK, JOHEHTOM, JOLEHTOM KaeIphl CTATHCTHKA H KHOEPHETHKH
cooTBercTByeT Tpebosarusmy GI'OC BO, coBpeMeHHEM TpeGOBAHMIM SKOHOMHKH, PEIHKA TPYJ@ U
IIO3BOJIHT IIPH €& pean3alliy yCemHo o0ecneunTs GopMHUPOBAHHE 3asBIEHHBIX KOMICTCHIHH.

unaacos OI'BOY BO «Poccuiickmit
— MCXA mmesn K.A. Tummupszesay,
«23» aprycrta 2022 r.

Perenszent: Komomeesa E.C., moueHT Kadenpsl
TOCYJapCTBEHHBIM arpapHeli YHHBEPCH
KaHAMIAT SKOHOMHUYECKHX HayK
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