denepanbHOE TOCYIapCTBEHHOE 00Pa30BaTEIIbHOE OIOKETHOE
yUPEKIESHUE BBICIIIETO 00pa30BaHuUs

«®HUHAHCOBBIA YHUBEPCUTET
IHPU ITPABUTEJIBCTBE POCCUUCKOU ®E/TEPALIUN»
(PuHAHCOBBIM YHMBEPCHUTET)

Kadenpa 6usnec-unpopmaTuku
dakyJabTeTa HHPOPMANUOHHBIX TEXHOJIOTHI U aHAJIN3A 00JIbIIUX JAHHBIX

COI'JTACOBAHO YTBEPXJIAO
IIpencenarens [IpopekTop no yueOHOM 1
HEKOMMEPYECKOW OpraHu3aluu METOIMYECKOU paboTe
«Accomuanusa KPYIHEUIINAX

norpeouTenei IPOrPaMMHOTO E.A. Kamenena
obecrieueHus: 1 000PYTOBAHUS 27.02. 2025 r.

P.1O. AGnynuna

25.02. 2025 1.

JILA. ExoBa, E.A. MaJnauHa
TexHO0JI0rMu HCKYCCTBEHHOT0 HHTEJJIEKTA

PaGouast mporpaMma JUCITUTIIMHBI
JUTSL CTYJICHTOB, OOYUYarOIIMXCA 10 HAMPABJICHUIO TTOJITOTOBKU
38.03.05 «bu3Hec nHGOPMATHKA)
OIl: «Iludposas Tpanchopmaiius yrpaBieHUs] OU3HECOM)

Pexomendosano Yuenvim cogemom @axynrbmema uH@popmayuoHHbIx
MEXHON02ULL U AHAIU3A OOTLUIUX OAHHBIX
(npomoxon Ne52 om 21 ¢espana 2025 2.)

Ooobpeno Cosemom Kaghedpwl busnec-ungopmamuru
(npomoxon Ne 7 om 31 sineaps 2025 2.)

Mocksa 2025



Conepxanue

O S EE0% 00 (533 (o) 20607 (oapa 0% (o007 08 R340 05 (T 3

2. llepeyeHb IUTAHUPYEMBIX PE3YyJIbTATOB OOYYEHHUS MO JUCIUILUIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMU PE3YJIbTaTAMH OCBOCHHUSI 00PA30BATEIBHON MPOTPAMMBI ....ccvvveerniveeanireeneeeennes 3

3. MecTo AMCUUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHON IIPOTPAMMBL ... .vevvierenreesresieesieaneesseesneans 5

4. O0beM IUCHUIUIMHBI B 3a4CTHBIX CIMHUIAX M B aKaJEeMHUYECKHX Yacax C BBIICICHUEM
o0bemMa ayauTOpHOU (JISKIIMH, CEMUHAPHI) U CAMOCTOSITEIIEHON PaOOTHI 00YUAIOIIUXCS ............ 5

5. ConepkaHue AUCIUIUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pasjieiiaM) AUCIUIUIMHBL C

yKa3aHUuEM UX 00BEMOB (B aKaJIEMUUYECKHUX YacaX) U BUIOB YUCOHBIX 3AHATHH .....c.cevvvvverrvrenne. 6
5. 1. COOCPIAHCAHUE OUCHYUNTIUHDL. .....veevviesieiesieiesiesessieeessseesssbeesssbessssbessssbeesssbeesssbesanbseesbeeeaseesanes 6
5.2, VUCOHO - MEMAMUUCCKULL FILAH ....vveivviesiiiesiesesiieessieeessieesssbessssbessssaeessssassssaessnsseesseeeaseesanes 7
5.3. Cooepoicanue npakmuyeckux u CEMUHAPCKUX ZAHTMULL .........eeruereeseesieneesieenieseesseessesseeseens 9

6. Ilepeuenp y4yeOHO-METOAUYECKOTO OOECHEYEHUs Il CaMOCTOATEIbHOM pPabOThI
OOYYAIOUTUXCS TIO JIACIIATIITHIHEC. ... uvvtesuteeessteeessteeessseeessseeessseesssseesasseesasseeaasseessseessneessneesnsneenn 10

6.1. Ilepeuenv 60npocos, omeoOUMbBIX HA CAMOCMOSAMENbHOE 0CBOeHUEe OUCYUNTIUHBL, POopMbl
BHEAYOUMOPHOU CAMOCTOAMENLHOU PADOMDL ... eiieeesieeesieeesiee et e st ettt e sieeesieeesnneens 10

6.2. Ilepeuensv 6onpocos, 3a0anuil, mem 01 NOO2OMOBKU K MEKYUWEMY KOHMPOIIO .................. 11

8. IlepeueHb OCHOBHOM M JIONOJHUTENIBbHOM Y4eOHOW IUTEpaTypbl, HEOOXOAUMON MJist
L0103 :101S35 076 00105 (0100500 01050503 oo NRTTRRR TR 17

9. Ilepeuenbp pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHONW cetu «VHTepHeT»,

10. Meroanueckre ykazaHus Al 00y4aIOLUXCS 10 OCBOCHUIO JUCIIUIIITHHBL. ...cvvvervreaneeeenens 19

11.Ilepeyenr UHGOPMAIMOHHBIX TEXHOJOTUH, WCHOIB3YEMBIX TIPU  OCYILECTBICHHUH
o0pa3oBaTebHOTO IMpolecca MO AWCHMIUIMHE, BKJIKOYas IEepeYeHb HE0O0XO0AUMOro
MPOrpaMMHOTO 00ecTieueHUst U UHPOPMAITUOHHBIX CITPABOUYHBIX CHCTEM ....veerrvveerrvreesereesenens 19

12. Onucanue MarepHalbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMON JJisi OCYILECTBICHHS
00pa30BaTENBHOTO MPOLECCA IO AUCIIUTITIHE ... vvvvierrisieesreesresieesie e s sssssbeesne s e sressnesneesne s 19



1. HamumeHoBaHue I CIUILIHHBI
«TexHOIOTUHM UCKYCCTBEHHOTO MHTEIIJIEKTAY.

2.

Ilepeyenb MJIaAHUpPYeMBbIX Ppe3yJbTATOB OOyYeHUS] 1O JUCHUILIHHE,

COOTHECCHHBIX C IUVIAHUPYEMBIMM peE3yjabTaTaMU O0CBOCHUSA Oﬁpa3OBaTeJILHOI71

NPOrpamMMmblI

B pesynbraTe u3yueHus JUCHUIUIUHBI Y CTYACHTOB JOJKHBI OBITH CHOPMUPOBAHBI

CIICaAyromue KOMIICTCHINH

Tabmuna 1
Kon Pe3ysabTarsl 00yyeHusi (YMeHus1 U
HNuaukaropsl
komne- | HammeHnoBanme 3HAHHUs1), COOTHECEHHbIE ¢
AOCTUKEHUS
TEHUHMHU | KOMIIeTeHUHHU KOMIIeTeHI[USIMU/ HHANKATOPAMH
KOMIIETEeHIIUH
AOCTHKEHHUS] KOMIIeTeHIINH
IMKH-3 CrniocobHOCTB 3HaThb:
MPUMEHSITh - OpeiiMBOpKHU yIIpaBICHUS
aHAJIUTUYECKUE JTAHHBIMH
CHUCTEMBI U Ymern:
KOHCYJIbTHpPOBaTh | 1. [Ipumensier - Kontponmmposars kauecTBo
0 BOIIpOCaM AHAIUTUYECKUE  CHUCTEMBI| TAaHHBIX, OCYILIECTBISATh
pa3paboTku U | pabOTHI C JAHHBIMH. 00pabOTKy 1 aHAIN3 JAHHBIX C
pa3BUTHUA MOMOIIIBI0 OMOIHOTEK Ha S3bIKE
AQHAIUTUYECKUX python, cpencts excel.
cucteM paboTh €
JTaHHBIMU
3HaTh:
— CoBpEMEHHBIE CUCTEMBI
reHEepaTUBHOTO
2. IIpoBogutr ananus
HCKYCCTBEHHOIO
pBIHKA AHATTUTHYECKIX
MHTEJJIEKTA;
CUCTEM paboThI c
YMers:
JTAHHBIMH.
— CocraBnAath IPOMIT K
TeHEPAaTUBHOMY
HCKYCCTBEHHOMY UHTEJUIEKTY.
3. Koncynerupyer mo| 3HaTh:
BOIIpOCaM npuMeHeHus | - OpeliMBOpKH yripaBiIeHUS
AHAIUTUYECKUX CHCTEM | JTaHHBIMU
paboThI ¢ TaHHBIMHU. YMers:
- [lonoOpats myummii cnocod
00pabOTKH U aHAJIN3a JaHHBIX.
IMKH-6 Cnocobnocts | 1. [IpoBoaut 3HaTh:
IIPOBOJUTH oOciezioBaHMe - OpelMBOPKH Pa3pabOTKH
OM3HEC-aHATN3 | IPEIIPHATHSL. MoJiesiel MallTMHHOTO 00y4eHusl.
IpEIMETHOM Ywmern:
06IaCTH - [IpoBecTu HHTEPBBIO C OM3HEC-
3aKa34unuKOM, OTIPEIEIUTh
KJIFOUEeBbIE OM3HEC-METPUKU
MOJIEJIU U JKeJIaeMbIH pe3yJbTarT.




2. Brisgsiser 3HaTh:
norpe6HOCTH U hopmupyer| - PpelMBOPKHU paspaboTKu
TpeGoBaHus k| Mozeneil MalMHHOTO O6y‘-IGE{I/ISI;
MHOPMAIMOHHOT KPUTEPHH KauyecTBa MOJICIICH
CHCTEME. MAIIMHHOTO O0yUYCHHS U rpaHHuIL
MPUMEHUMOCTH MOJICIICH;
YMeTh:
- Ucnons30Bars MOIEIH
MAaIIMHHOTO OOyUYCHHS JIS
peIIeHMsI MPAKTHYSCKHUX 337124,
3. IIpoBomut aHamu3| 3HATH:

pBIHKAa M T0Jl TpeOOBaHUA
npeajaraeT  peuieHus B
obnactu  UT, nposoaut
OLIEHKY  TPEIUIOKEHHBIX
peLIeHu.

- @peiiMBOpKH pa3paboOTKH
MoJieie MallMHHOTO 00y4€eHUs;
KPUTEPHUH Ka4eCTBA MOJEIIECH
MAIIMHHOTO O0YYEHUS U TPAHUIL
NPUMEHUMOCTH MOJETIeH;
Ymersn:

- [IpuMeHsATh MOIXOASIINE TTO]T
pelIaeMyro IpakTHYECKYIO
3aJja4y TEXHOJIOTUU MAIIMHHOTO.

Ipogpunw: « UT-menedscmenm 6 busnecey

IIKII-4

Crnioco6HOCTH
pa3pabarbIBaTh
MIPEUIOKEHUS JUIS
3aKa34MKOB 10
BOTIPOCaM
UCTIOJIb30BaHUS
UT nmna
TpaHchopMmauu
OousHeca

1.Ilpennaraer BapUaHT
U3MEHEHUsI OM3HEC-MO/IeNN
IPEINPUSTH/OpraHU3auu
B YCIIOBUSIX
TpaHcopmalu OuzHeca

3HaTh:

- OpeiiMBOpPKY YIpaBJICHHS
JAHHBIMU U pa3pabOTKKU Mojienen
MAaIIMHHOTO O0yUYEHHUS;
KPUTEpUH KayecTBa MoJIeIeH
MAIIMHHOTO O0YYEHUS U TPAHUIL
IIPUMEHUMOCTH MOJEIIEH;
Ymern:

- Co3nath MOJIeNIb apXUTEKTYPHI
pelleH sl TOCTaBIEHHON OM3Hec-
3a71a4M ¢ MPUMEHEHUEM
MCKYCCTBEHHOTO MHTEJIIEKTA C
YUETOM HU3YUEHHBIX
bpeliMBOpKOB

2.KoHcynpTupyer

3aKa34UKOB IO  BBIOOPY
HaIlpaBJICHUNH W3MEHEHUMU
NT-nannmadgra

peanpUsATHs/OpraHu3auu
c YYETOM nesnen
TpaHchopmanuu 6us3Heca

3HaTh:

- OpeMBOPKH yIIPABICHUSA
JTAHHBIMU U pa3pabOTKH MoJenei
MAaIIMHHOTO O0yUYEeHHUS;
KPUTEPHH KayecTBa MOZENEH
MAIIMHHOTO O0Y4YEHUsI U TPaHHIL
MPUMEHUMOCTH MOJICIIEH;
Ymers:

- IIpoBecTH CpaBHUTENIBHBIN
aHaJIN3 MOJIEIIEN apXUTEKTYPhI U
BBIOPATH JIYUIIHIA

Ilpogpuns: « Texrnonozuu yugposvix buznec-mooeneii»

IIKII-1

CrocoOHOCTh
CO3/1aBaTh HOBEIC
OM3HEC-MOJIENIN B

YCIIOBUAX
nudpoBuzanuu
OusHeca

1.BeIgBiIsieT 0COOEHHOCTH,
OTpaHUYEHUS u
BO3MOXHOCTH TEeKyIen
OW3HeC-MO/IeNId KOMITAaHHUH.

3naTs: dppeiimpopku no
YIPaBJICHUIO TaHHBIMU U
yIpaBIeHUIO pa3paboTKoi Mojeneit
HCKYCCTBEHHOI'O MHTEIJICKTA,
(bpeitMBOPKH 110 pabOTE C LEISIMH.
Ymers:




- BeIsIBUT M yTOUHUTH TEKYIITUH
Ou3Hec-TIpolIece U 3a1auy,
0’KUJIa€MBbI€ PE3YJIbTATHI U
KITIOYEBbIE METPUKH OLICHKH
pe3yJbTara.

2.PazpabatbiBaeT u| 3HaTth: ppeiimdopku mo
00OCHOBBIBACT  BapHaHTHI| YIIPABJICHUIO TaHHBIMU U
IIEJIEBBIX OW3HEC-MOJIeNeli | YIPaBICHUIO Pa3pabOTKo MoIeneit

KOMITAaHMHM, B  OCHOBE| MCKYCCTBEHHOT'O MHTEJIJICKTA

KOTOPBIX JICKHAT| YMeThb:

IIpUMEHEHUE Hﬂ(bPOBHX - Onucatb MOJICJIb pCHICHUA

TeXHOJIOTHIA. Ou3HeC 3a/1a4M, Kak OHa Oy/eT
BCTPOCHA B TEKYIIIHE TIPOIICCCHI
3aKa34yrKa

3. MecTo AUCHUILUINHBI B CTPYKTYpe 00pa30BaTe/ibHONH NMPOrpaMMbl

JucuunnuHa «TexXHOJOrMM HMCKYCCTBEHHOTO MHTEIUIEKTa» OTHOCUTCS K LHKIY
npobuns «UT-wenedxcmenm 6 Ouznecey M K UUKIY npoduis  (2JIEKTUBHBIN)
«Texnonoeuu yughposvix oOusnec-wooeneiy Ol «Uudpoas Tpanchopmaius
ympaBieHus Ou3Hecom» Juis HampaieHuss mnoarotoBku: 38.03.05 «busnec
uH(pOpMaTHKaY.

4. O0beM JUCHMILUIMHBI B 3a4YeTHBIX €IMHHIIAX M B aKajJeMHYeCKHX Yacax ¢
BblIJleJICHHEM 00beMa ayJIUTOPHOM (JIEKLUHM, CEMHHAPbI) U CAMOCTOATEIbLHOM
patdoThl 00yYAKOIIUXCS

Llpoghuns: « UT-menedscmenm 6 buzrecey

Tabmuia 2

Buj yue6Hoii padoThl 1o Bcero CemecTtp 6
AMCHUILIMHE (B 3/ea. m yacax) (B yacax)

OO0mas Tpy10eMKOCTh 33au.em. / 180 u. 180
AUCHMITUHBI
Konmaxmmnuas paboma - 68 68
AyoumopHnuie 3auamus
Jlexyuu 34 34

Cemunapul, npakmuueckue 34 34
3ansamus

Camocmoamenvnasn paboma 112 112

Bup Texymiero KoHTpoJist PacueTHo-ananuTnueckas PacuernHo-ananutuyeckas

pabota pabota
By npomeXyTo4HON aTTecTalnu OK3aMeH OK3aMeH
Ilpoguns: « Texnonozuu yugposvix busnec-mooeneti»
Taomuna 3

Buj yueOHoit padoThl 0 Bcero Cemectp 6
JAMCHUIIJINHE (B 3/ea1. m yacax) (B yacax)

OO0mas Tpy10eMKOCTh 3 3au.en. / 180 u. 180
AUCHMIITUHBI
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Konmaxmmuas paboma - 68 68
Ayoumopmnuie 3anamus

Jlexyuu 34 34
Cemunapvl, npaxmuyeckue 34 34
3auHAmMus

Camocmosmenvhnan paboma 112 112

Bupa texymero KOHTposist KonTposibHas padbora KonrposnbHast paborta
Bun npomexxyTouHol arTecTanuu OK3aMeH DK3aMeH

5. Coaepkanue IMCHUIVIMHBI, CTPYKTYPUPOBaHHOEe IO TeMaMm (pa3aeiam)
ATUCHUILVIMHBI ¢ YKa3aHMeM HX 00beMOB (B aKaJeMH4YeCKHX 4Yacax) M BH/OB
Y4eOHbIX 3aHATHI

5.1. Coodeprcanue oucyuniunol

Tema 1. BBeneHue B TEXHOJIOTMH HCKYCCTBEHHOI0 HHTEJJIEKTA.

CraHOBNIEHHE W pa3BUTHE HCKYCCTBEHHOIO HHTeUIeKTa B Poccum m 3apyOexom.
TepMuHBI U UCTOPUYECKHUE ATalbl (popMupoBaHus obnactu 3HaHus. Kinaccudukanus
UCKYCCTBEHHOTO HHTEJUIEKTa. OKCHEPTHbIE CUCTEMBbl. MamuHHOe OOy4eHHeE.
[Ipumepsl  mpumeHeHus. IloueMy HMCKYCCTBEHHBIM HWHTEJUIEKT  OLIMOAeTCs.
PerynupoBanue HCKyCCTBEHHOTO MHTEIUIEKTa. HalmoHambHbIM TPOEKT « IKOHOMHUKA
JTAHHBIX» U (denepaibHbli NpoeKT «VICKyCCTBEHHOrO MHTEIUIEKT)», HAIIMOHAJIBHBIM
npoekT «LludpoBas FKOHOMUKA.

Tema 2. 'eHepaTHBHBII HCKYCCTBEHHbII HHTE/JICKT.

[IpumeHeHne reHepaTUBHOTO UCKYCCTBEHHOT'O MHTEIIJIEKTA JIJIsl CO3/IaHusI U 00paboTKa
TEKCTOB, KAPTUHOK U BUCO0. BUBI MPOMNTOB U CIIeHAPUH PAOOTHI C TEHEPATUBHBIM
MCKYCCTBEHHBIM HHTEUIEKTOM. O030p MpOrpaMMHOTO OOECIEUYECHHS C DJIEMEHTaMU
MCKYCCTBEHHOT'O MHTEJUICKTA JIsl pelieHus: MpodUIbHbBIX 3a/1a4.

Tema 3. /laHHBIC M HCKYCCTBEHHbIM HHTEJJIEKT
JlaHHbIE M MX POJIb B MCKYCCTBEHHOM HWHTEJUIEKTe. THMbl JaHHBIX. YIpaBieHHUE
JAHHBIMU. AHaJIU3 U 00paboTKa JaHHBIX. PAaKTYEKHHT.

Tema 4. @®peiliMBOpKHM YNpaBJ/ieHHSl JAAaHHBIMH H Pa3padoTKod Moaese
MAIIMHHOTO 00y4YeHus1, (ppeiiMBOPKH 10 padoTe ¢ HeJIsIMH.

OpeiimBopkrn Data DM BOK u CRISP DM (ku3HEHHBIM LMK MOAENeH
HUCKYCCTBEHHOTO HWHTEIUJIEKTAa). Mogenu paborsr ¢ unemsmu  SMART u  GROW.
MaremaTrueckue u Ou3HeC-MeTPUKH, a\b TecTUpOBaHHE.

Tema 5. Moaenu MaIIMHHOTO 00y4YeHUsI M HEHPOHHBIE CeTH

Mogens mammHHOTO OOydeHus. Knaccudukarus u o030p Mojenei MalluHHOTO
oOyuenus. OOydeHHE C Yy4HTEJNEM: perpeccus W Kiaccupukaius: JIuHeHHas
perpeccusi, TOTUCTUYECKAsI PErPECCHsI, METOJ] OTIOPHBIX BEKTOPOB, J1€PEBbsI MPUHATHS
pelieHunii, METPUKM KayecTBa MoJeNel Kiaccupukauuu u perpeccuu, aHaan3 ROC-
kpuBoil. OOydenue Oe3 yuuTens: kiacrepusanus: Meton K-cpemnmx, DBScan,
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YMeHplIeHnEe pa3MepHOCTH, JIATEHTHO-CEMAaHTUYECKUMU aHajau3, IMOUCK IPaBHIL
OOyuenue ¢ nojakperieHneM. AHcam0JieBble METO/IbI. CITy4aiiHbIe Jieca, TPagueHTHBIN
OyctuHr. BBenenue B HEHpOHHbIE CETH: HEUpPOH, (PYHKIMS aKTHUBAIUMHU, (PYHKIUS
notepb. [locTpoenue mnepBoil HelipoHHOW ceTtu. OOydeHUE HEHUPOHHOU ceTH -
backpropagation, rpagueHTHBIN CITyCK, CTOXaCTHUECKUN TpalueHTHBIN ciryck. O630p
coBpemennoro - CNN, RNN, GAN, Transformers.

5.2. Yueono - memamuueckuii nnan
Lpoghuns: « UT-menedscmenm 6 buznecey

Taomuna 4

TpynoeMKkocTh B yacax

No HaumeHoBaHue KourakTHas padora- ®opMBbI TeKymIIero
. TeMBblI (pa3jaena) AynuTtopHasi padoTa Canocrostetsas KOHTpOJIsSt
JAUCHUITJINHBI Bceero CeMI/IHapLI, a6ora ycneBaeMOCTH
Oo0mas Jlekuuu npakTHYecKHE P
3aAaHATUA

1 |Tema 1. BBencuue B 19 4 2 2 15 Boemmonaenue
TEXHOJIOTUU WH/IUBU Y TBHBIX
HCKYCCTBEHHOT'O 3a1aHUI
WHTEJIICKTa

2 |Tema 2| 23 8 4 4 15 Brimosnnenne
I'enepaTuBHBIA VHMBUYyaJIbHBIX
VCKYCCTBEHHBIN 3a/IaHHI
UHTEJJICKT

3 |Tema 3. Jlanusle u 23 8 4 4 15 Beimonnenue
HCKYCCTBEHHBIN VH/IMBUYaTbHBIX
WHTEJUICKT 3a/laHui

4 |Tema 4. ®peiimBopku| 28 8 4 4 20 Bremmonnenne
yIpaBIeHUS WHTUBU Ty TEHBIX
JIAHHBIMHU 1 3a1aHui
pa3paboTKoii
MOJIETIEN MAIIMHHOTO
oOyueHwus,
bpeiiMBOpKH 11O
paboTe ¢ nensMu

5 |Tema 5. Mogemy 87 40 20 20 47 [TonroroBka k
MAaITUHHOTO PAP
oOydeHus uj
HEUPOHHBIE CETH
B niesiom 1o 180 68 34 34 112 PacuetHo-
JTUCIMILTAHE: AHATATHYECKAs

paborta

Hroro B %: 38 50 50 62




*0bvem KOHMAKMHOU pabomvl 8 OYHO-3A0YHOU/3A0UHOU PopMax 00yYeHUs U UHOUBUOYATLHLIX

yl{e6Hblx nianax onpec)efzﬂemc;z coomeemcmeyrouumu yll€6HblMu naanamu. Temul, peaiuszyemole 6 suoe

KOHMAKMHOLU pa6ombl, onpedefmiomc;z npenodaeameﬂeM camocmosimesibHo, UCX0031 U3 YPOBHA UX CIOHCHOCMU.

Ipoghuns: « Texnonoeuu yughposwvix buznec-mooeneii»

Ta0muna 5

TpyaoeMKoCcTh B yacax

N HaumenoBanue KonrakTHas padoTa- @opMBbI TEKYIIero
o TeMblI (pa3esa) AynutopHasi paboTa Cantocronretmmas KOHTPOJISt
AHCHUTITAHBI Beero Cemunapbi, Sora ycneBaeMoCcTH
Oomas| Jlekuuy npakTuyeckue pa
3aHATUA

1 |Tema 1. BBenenue B 19 4 2 2 15 Brmmonaenue
TEXHOJIOTUHU VH/IMBUyaJIbHBIX
HCKYCCTBEHHOTO 3aJaHNH
HHTEJIIEKTa

2 |Tema 2| 23 8 4 4 15 Brimonnenue
I'enepaTuBHBIMA VH/IMBUTyaJIbHBIX
HCKYCCTBEHHBIN 3aJaHum
MHTEIIEKT

3 |Tema 3. JlanHble U 23 8 4 4 15 Boimoanenue
HCKYCCTBEHHBIN VH/IMBUyaJTbHBIX
HHTEJIEKT 3aJaHNH

4 |Tema 4. ®peiimBopku| 23 8 4 4 15 Bremmonnenne
yIpaBIeHUS VH/IMBUTyaTbHBIX
JTAHHBIMHM U 3a1aHui
pa3paboTKoii
MoOJieJIe MaIlIMHHOT' O
oOyueHus,
bpeiiMBOpKY 11O
paboTe ¢ HnensMu

5 [Tema 5. Monemy 92 40 20 20 52 IToaroroska K
MAIIMHHOTO KOHTPOJIBHOH
0o0y4eHus u pabote
HEHPOHHBIE CETH
B nenom no 180 68 34 34 112 KoHnTponbsHas
JUCLMILINHE: paborta
Hroro B %: 38 50 50 62

*0bvem KOHMAKMHOU pabomvl 8 O0UHO-3A0YHOU/3A0HHOU PopMax 00yYeHUs U UHOUBUOYATbHBIX

yLle6Hle nianax onpedeﬂﬂemc;l coomeemcmeyrouumu ylteﬁHblMu niaHamu. Te/l/lbl, peanuszyemvle 6 suoe

KOHMAKMHOU pa60mbz, onpe()eﬂmomc;z npenoaaeame/lem camocmosimeiibHo, UCX0035L U3 YPOBHA UX CTIOHCHOCMU.




5.3. Cooeporcanue npakmuueckux u ceMUHApPCKUX 3aHAMUIL

Ta0mura 6
HaumeHnoBaHue TeMbl ITepeyennb BOonpocoB /11s1 00Cy KAeHHUS Ha DopMbl
(pasnena) CeMHHAPCKHUX, MPAKTUYECKUX 3aHATHSX, npoBeaeHus
JAMCHATTHHBI peKoMeH1yeMble MCTOYHUKHU U3 pa3aeson 8, 9 3AHSITHI
Tema 1. Bmemenue B | 1. PerynmpoBanue MCKyCCTBEHHOTro MHTeIUIeKTa B | OOCyXIeHne
TEXHOJIOTHH Poccuu. BOIIPOCOB,
HCKYCCTBEHHOT'O 2. AHanus cBsa3zen HOPMAaTUBHO-IIPABOBLIX aKTOB HOCSIIUX
HHTEILICKTA 3. Knaccudukanus Mmozeneit HCKyCCTBEHHOTO JICKYCCHOHHDIH
WHTEJUICKTa XapaxTep.
HopmartuBHO-TIpaBOBEIC akThI: 1-3. EaI;LZOTJ;HeHHe 1
OcHoBHas nutepartypa: 1, 2.
JlonotHUTETBHAS JTUTEpaTypa: 3, 4. HpaKTH?eCKHX
3aaHui

Tema 2. I'enepaTuBHbIN

1. PenieHne npakTHYECKUX 3a]1a4 HA TeHEPAIHEO
TeKCTa, 00paboTKy MH(pOpMaIUU

Brinonnenue u

HCKYCCTBEHHBIN 3ammra
AHTEILICKT 2. PellieHne nmpakTHYECKUX 3a/1a1 Ha TEHEPALIO | phagrygeckux
KapTUHOK U MPE3CHTAIHM sanammit
OcHoBHas nutepatypa: 1
JlononHuTeNbHAS TUTEpaTypa: 3, 4.
[Tepeuens UuTepHeT pecypcos: 9
Tema 3. Jlauaesle wu| 1. Pemenne npakTudeckux 3aaa4d Ha aHAIU3 Brinonnenue u
HMCKYCCTBEHHBIN HAaHHBIX 3anmra
HETEILIEKT 2. Perienre mpakTHYECKUX 3379 HA TIPOBEPKY U NPaKTHYECKHX
MEPEKPECTHYIO CBEPKY MH(MOpMaLIUU sanamuil

OcHoBHas uTeparypa: 2.
JlonoaHUTENbHAS TUTEpaTypa: 5.

Tema 4. @peiimBopkH
yIIpaBJIeHUs JTaHHBIMH U
pa3zpaboTkoil Moeneit
MalIMHHOTO 00yUY€eHus,
(dbperiMBOpKH 110 paboTe
C LIeTSAMU

1. AHanu3 GppeitMBOPKOB U BBISIBIIEHME OCHOBHBIX
MOJIXOJIOB.

2. Pemienne npakTH4eCKOM 3a1a4i Ha ONMCAHNE
3TaroB PEaIbHOTO MPOEKTa C UCHOJIb30BAHUEM
HCKYCCTBEHHOT'O MHTEIIEKTA

OcHoBHas auTeparypa: 1
JlononmHUTENbHAS TUTEpaTypa: 3, 4.
[Tepeuens HTEpHET pecypcoB: 7, 8.

Breimonnenne u
3amuTa
MPAKTUYECKHUX
3aJaHuN

Tema 5. Mogemn
MalIMHHOTO 00Yy4eHHUs
Y HEPOHHBIE CETU

1. Pelenre nmpakTHUeCKUX KEMCOB C
UCIIOJIb30BaHUE MOJIENIeN MAIIMHHOTO O0y4YeHuUs
WJIM HEUPOHHBIX CETEW. DTaIbl MPOEKTA CTPOSTCS
U peaJIn30BBIBAIOTCS COTTIACHO (PpeiiMBOpKaM.
Br16upatorcsi COOTBETCTBYIOIINE OU3HEC U
MaTeMaTH4eCKUE METPUKHU

Brimmonnenue u
3aIuTa
MPAKTUYECKUX
3aJaHuH.
O6cyxnenue
BOIIPOCOB,
HOCSIIIHNX




OcHoBHas nuteparypa: 1, 2.
JlononHuTeNbHAS TUTEpaTypa: 3, 4.

JTMCKYCCUOHHBIN
XapaKkTep

6. IlepeueHb Yy4eOHO-METOAMYECKOr0 OO0ecmeYeHUs ISl CAMOCTOATEIbHOI
PadoThl 00Yy4YAOIIUXCH 10 JUCHUIINHE

6.1. Ilepeuens

eonpocoe,

OMeEooUMbIX Ha

camocmosimelsibHoe

0oCc60€eHue

OUCUUNIUHDL, POPMBL 6HEAYOUN OPHOTL CAMOCHLOAMEIbHOT pAdOmbl

Ta0muma 7

HaumeHoBaHHne TeM

Ilepeyenb BONIpocoB,

®opMbl BHEAYTUTOPHOM

OCIIIMHA

(pa3neJioB) OTBOJHMMBIX Ha .,
CaMOCTOSITEJIbHOM PadoThI
AUCHUILINHBI CaMOCTOSITe/IbHOE OCBOeHHE

Tema 1. Bsenenue B M3yuenue tembl «ba3bl 3HaHuil u | U3yuenue METOIUYECKUX

TEXHOJIOTUH UX mpencTaBieHus». M3zyduenue MaTepuaioB no TeMe B

FICKYCCTBEHHOTO TeMbl «PekoMeH1aTeIbHbIe AIIEKTPOHHOM BHJIE u

HHTEIUIEKTA CHUCTEMBI. PEKOMEHTyEeMBIX pazzienoB
OCHOBHOM M  JIOIIOJIHUTEIBHON
JUTEpaTyphl, WHTEpPHET —
HCTOYHUKOB. [ToaroroBka K
CceMUHapam

Tema 2. I'eneparuBHbld|3yueHne TEXHUYECKON N3yuenne AHATTUTUYECKUX

HCKYCCTBEHHBIN JOKYMEHTAIMU 110 COCTABJICHUIO | MAaT€pHUAJIOB, TEXHUYECKON

UHTEJUIEKT IPOMIITOB U MCIOJIb30BaHUIO HAOKYMCHTAllH.

gepes AP| reHepaTHBHOTO Pa3z6op keiicoB. IloaroroBka k
MCKYCCTBEHHOTO HHTENIEKTA. ceMHHapam

Tema 3. [lanwble u M3ydyeHne TUNIOB NaHHBIX sA3bIKa | M3ydeHue METOINYECKUX

HCKYCCTBEHHBIN python. N3yuenue npumepos MaTEpPHAIIOB o TEME B

HHTEIUIEKT 06pabotku ganubix (EDA). AIEKTPOHHOM BHUJIE "
PEKOMEHTyEMBIX pasznenos
OCHOBHOM M  JONOJIHUTEIBHON
JUTEPaATYpHl, UHTEPHET —
HCTOYHHKOB. [Tonroroska K
CEMUHapaM

Tema 4. @peitmBopku AHanu3 npuMepoB N3yyenue (bpeitMBOpPKOB,

yIpaBICHUS TaHHBIMH U | UCIIOJIb30BaHUs (PpEeiMBOPKOB MIPAKTUYECKOTO OIIBITA,

paspabotkoit mozmeneii | CRISP DM u DAMA DM Bok. aHAJTMTUYECKUX MaTepuasos,

MalIMHHOTO 00yueHus, | AHaJIU3 IPUMEPOB TEXHUYECKON JIOKYMEHTal1H.

dpeiiMBopkH 110 padoTte ¢| ucnonszoBanust mojeneit SMART | Amanuz u pa3dop  Keiicos.

u GROW.

N3ydeHnne Haumydmux KpUTepruen
KauecTBa MOJIeNIel MAIlIMHHOTO
00y4eHHS B 3aBUCUMOCTH OT
pelaeMoit 3a1a4u.

[ToaroroBka k ceMuHapam

Tema 5. Monenn
MalIMHHOTO O0y4YeHUs U

HEUPOHHBIE CETH

I/I3yquI/Ie MaAaTEMATUYCCKUX
MOJEJIEH, IeKaluX B OCHOBE
MoJieIer KJIacCHIeCKOro

N3ydyeHre NpakTHYECKOro OIBITA,
AHAJIMTUYECKUX MaTepUasos,
TEXHUYECKON JIOKYMEHTal1H.
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MAaIIMHHOTO 00yUeHUSI. AnHamu3 w  pa3bop  KEHCOB.
[ToaroroBka K ceMHHApam

6.2. Ilepeuensv eéonpocos, 3a0anuii, mem 011 HOO20MOBKU K MEKYUeMy KOHmMPOio

Texymmii KOHTPOJIb OCYIIECTBIIETCS B XOA€ YUYEOHOro mporecca U KOHTPOJIS
CaMOCTOATENbHON paboOThl CTYJIEHTOB, B TOM YHCJE IO PE3yJIbTaTaM BBIMOJHEHUS
pacyeTHO-aHAJTUTHYECKON paboTHhI.

IIpumepHvie memvbl 015 pacuemHo-aHaIumu4eckol pabomsi:

NupuBuayaabHoe 3aganme: IIpoBecTd CpaBHUTENBHBIM aHANIN3 MOJENCH
OankporctBa AnbTMaHa u Taddnepa. IlpoananusupoBaTh MpPaBOBbIE OCHOBBI
nmpoiiecca OaHKpoTcTBa B Poccuu, BBISIBUTH, KOTJIa OpraHU3alMs CUUTAETCA
oankporoMm. [IpoBecTn 00paOOTKY MpEACTAaBIECHHBIX JAHHBIX W Ha HUX OCHOBE C
MOMOIIBI0  KJIACCU(PUKAIMOHHO-PETPECCUOHHBIX ~ QJITOPUTMOB  C(HOPMHUPOBATH
COOCTBEHHYIO MoOJieJb OaHKpoTcTBa. [Ipoananm3upoBaTh KauecTBO MOJICIIH.
Pe3ynbTaThl IpeACTaBUTh B BUJIEC JOKYMEHTA, OTPAKAIOIIEr0 OCHOBHBIE KOMIIOHEHTHI
3a/1aud, YKa3aHHbIC BBIIIIE.

Ipumepnvie membi 0J151 KOHMPOILHOU pAOOMUbL:
1. YUto Takoe mamuHHOE 00yueHue?
A) IIponecc 00yueHHss KOMITbIOTEpA PACTIO3HABAHUIO N300paKEHUN
B) Meroauka pazpaboTku MporpaMMHOTO 00eCTIeUeHUS
C) IIpotiecc co3manust AIrOPUTMOB, CIIOCOOHBIX 00YUYaThCs HA JaHHBIX U JIeNIaTh
TIPOTHO3BI
D) MeTtomonorus yrpasieHuUs: TPOSKTaMuU
Bepmsrii oteet: C)

2. Yto nozpazymMeBaeTcs N0l TEPMUHOM '"'TIPOTHOCTUYECKUE MOAETH"?

A) Mopenu, ucnosnb3zyeMble IS TpeAcKa3anus OyIyIiero NoBeIeHUSI CUCTEMbI
Ha OCHOBE IMPOIIIBIX JTaHHBIX

B) Mogaenu a1t aHanu3a TEeKyIUX COCTOSSHUM CUCTEMBI

C) Mopenu, npeHa3HauYCHHbBIC JJIs1 PETPOCIIEKTUBHOTO aHaIn3a

D) Mojienu, OCHOBaHHBIE Ha CUMYJISIIUASIX

Bepublii oTBET A)
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Kpurepuu OamibHOM OLEHKM pa3auyHbIX (POPM  TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH COJIEPKATCS B COOTBETCTBYIOUIUX METOJUYECKUX PEKOMEHAAIMSIX
nenapTamMeHTa OusHec-MHGPOPMATHUKHU.

7. ®oHI OLEHOYHBIX CPEICTB /s NPOBEeICHUS IPOMEKYTOYHON ATTeCTALMHU
[lepeueHs TUIaHUPYEMBIX pPE3yJIbTATOB OCBOCHHS 0O0pa30BaTEIbHONW MPOrPaMMBI
(mepeyeHb KOMIIETEHLIMI) C YKa3aHUEM WHIUKATOPOB MX JOCTHXKEHHS H
IUIAHUPYEMBIX PE3YJIBTATOB O0YUYEHUS 10 TUCLHIUINHE COJEPKUTCS B pasaene 2.

Tunoevie KOHmMPOILHBIE 3A0AHUA UIU UHbLE MAMEPUATTDI,

Heo0xo0umbvle 0711 OUEHKU YMEHUIl, 3HAHUI

aHalIn3a JaHHBbIX.

Ta0mura 8
PesyabTaTnl 00yueHus Tunosbie KOHTPOJIbHbIE
(ymeHnust u 3HaHHSN), 3a]aHusA
Nuauxkaropsl
HaunmeHoBanue COOTHECEHHBbIE ¢
AOCTHKEHUS
KOMIIETEHIMHU KOMIIeTeHIUSIMU/MHAU
KOMITeTEeHIIUH
KATOpaMH JOCTHKEHH S
KOMITeTEHIIHHU
INKH-3 3HaTh:
Crnioco6HOCTh - ®peiiMBOpKHU
IPUMEHSITh YIPaBJIEHUS 1aHHBIMU
AHATUTHYCCKUE YMeTh: 3aganue: 11 NPEJI0KEHHOTO
CHCTEMBI 1 1-HpHMeHﬂeT - KOH’I’p()_]'H/IpOBaTL IIPAKTHUYICCKOTO Kewca
KOHCYJIbTUPOBATH| AHATMTHACCKH | xauecTBO MAHHBIX, TIOTyHdeHHA NaHHBIX U3
[0 BOTIPOCaM € CHCTEMBI OCYILECTBILITH 00paboTKy | 33/1AHHOTO MCTOYHMKA OTHCATE
paspaGoTKH paboThI ¢ ¥ AHATH3 TAHHBIX C BO3MOJKHBIE KOHTPOJIU HaJ
pasBuTHS JTAHHBIMU. TTOMOILBIO OUOIHOTEK HA JaHHBIMHU, a TaAKXKE IMPOU3BECTU
aHaJIM3 00pabOTKy JaHHBIX.
AHATUTHYECKHUX si3piKke python, cpencTs
CHCTEM pabOThI € excel.
JaHHBIMU
3HaTh: 3ananue:
1 CoBpemeHHbIE CocTaBUTh POMT JIsI pacueTa
2.IIpoBoaut CUCTEMBI TeHEepaTUBHOTO | CTaTUCTUK. Mcnonbs3ys
aHaJIn3 PEIHKA | HCKYCCTBEHHOTO Te€HEPATUBHBIN HCKYCCTBEHHBIN
AQHAJUTUYECKU | MHTEIICKTA,; UHTEJUIEKT U COCTABJICHHBIN
X CUCTEM YmMmern: MIPOMIIT, CPOpMUpYyiiTe
paboThI ¢ CocCTaBIaTh MPOMIT K AQHAJIMTUKY O ITOJIOBO3PACTHOU
JAHHBIMU. TCHEpaTUBHOMY CTPYKTYp€ COTPYAHHKOB
HCKYCCTBCHHOMY OpraHu3alln.
UHTEJUICKTY.
3.Koncynetu | 3HaTh: 3aganue: 1)1 NPEJIOKEHHOTO
pyer no - OpeitMBOpKH MPaKTUYECKOTO Keiica
BOIIPOCAM YIPaBIEHUS TaHHBIMU MIOJIyYEHUS JAHHBIX U3
IIPUMEHEHNUS Ymersn: 3a/IaHHOT'0 UCTOYHUKA
aHanguTudecku | - [Tonobpars mydmmit MPEJIOKUTH JIYUIIHH criocod
X CHCTEM croco6 00paboTky 1 BOCCTAaHOBJICHHUS IIPOITYIIEHHBIX

JaHHBbIX, BI)I60pa THUIIOB JaHHBbIX.
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paboThI ¢

JTAHHBIMH.

IIKH-6 1.ITpoBoauT 3HaTh: 3aganme: 115 IPEAJIOKEHHOTO

CriocoOHOCTh | o6cnenoBanne | - PpedMBOpKH IPAKTHYECKOTO Kelca COCTABUTH
IPOBOJUTE | IpEeATIPUSATHS. pa3spaboTku Mozenei BOITPOCHI JJISI HHTEPBbIO OM3HEC-
OnsHec-aHanus MaIIHHHOTO 00y 4eHHS. 3aKa34uKa s ONpeIeIeH s
TpeIMETHOH YMmere: KJIIOYEBBIX OM3HEC METPHK M
obnacTu - lIpoBecTr MHTEPBBIO © HTOTOBOTO PE3y/IbTaTa paboThI
OusHec-3aKa3 KoM, MOJIEJIA MAITUHHOTO O0Y4CHUSI.
OTIPEICTUTh KITFOUCBBIE
OU3HEC-METPUKHU MOJEIH U
JKEJIAEMBIN pe3yJIbTaT.
2.BeisBusier 3HaTh: 3apanue: i NPEUIOKEHHOTO
MOTpeOHOCTH - DpeiiMBOpKH IIPAKTUYECKOI0 Kelica
u popmMupyeT pa3paboTKy MOzeneH IIPUMEHUTH MOJENIb MAILIMHHOTO
TpeOOBaHUs K MaUIMHHOTO 00Y4eHHS; 00yueHus, paccyuTaTh OU3HEC-
nHdopMarmon | <PUTCPHH KadecTsa METPHUKH ¥ MaTEMaTHICCKHE
HOU cUcTeMe. MOZIETICH MAIIIHHHOTO METPHUKH, IPOU3BECTH aHAIIN3
00y4YeHHsI U TPAHHUIL
IpAMEHHMOCTH METPHK ¥ CIEJIaTh BBIBOJI O
MOZIETIEH: MPUMEHMMOCTH MOJIEIIH AIs
VMeTh: pEIICHUS TTOCTABIICHHOM 3a/1a4H,
- Ucnionp30Bath MoieNn
MAIIIMHHOTO O0yUYCHHS TSI
pELICHUS TPAKTUIECKUX
3amad.
3.IIpoBoauTt 3HaTh: 3apanue: 1 NPEIOKEHHOTO
ananms ppinka | - PpenMBOpKH MPAaKTHYECKOTO Kelica
U 110 pa3paboTKu Mojiene IIPUMEHUTH HECKOJIBKO MOJEEN
TpeboBaHUs MaIITHHOTO O0YHeHHs; MalIMHHOTO 00yUYCHUS,
npearaeT KPUTCPHH KaqecTsa paccuuTaTh OM3HEC-METPUKH U
pelieHus B MOJCIICH MAIlIHHHOTO MaTEeMaTHYECKUE METPUKH,
00y4YeHHUs U TPaHUI]
obnactu UT, MIPOU3BECTH aHAIHN3 METPUK U
MIPOBOJIAT HPHMEAMOCTH c/ienaTh BBIBOJ O Hambouee
MOJIeINEeH; 9
OIICHKY YMeTh: MOJIXOALLEH MOAEIH ATIs
MPEJVIOKEHHBL |  [TpymensiTh noaxosupe| PEIICHNA TOCTABICHHOM 3a1a1H
X pelIeHUH. M0/1 pELIAEMYIO
MPAKTUIECKYIO 3a71a9y
TEXHOJIOTUU MAIIIMHHOTO.
Ipoghuns.: « UT-menedscmenm 6 buznece»

IKII-4 1.ITpennaraer 3HaTh: 3aganme: 115 TPEAJIOKEHHOTO
CrocoGHOCT | BApUaHT - OpeiiMBOpKH IPAaKTHYECKOro Kefica
paspabaThiBaTh | M3MEHEHHUS YIPABICHAS TAHHBIMIA MIPEAJIOKUTH APXUTEKTYPHYIO
NPEAJIOKEHUS | GuzHec-moaenu | M pa3paboTKy Mozenei MOJIEIb JUTS TIOTYYCHUS U
JUTS 3aKA349HKOB | pespusTrs/o | MALIMHHOTO 00yuenus; 00pabOTKM JaHHBIX,

110 BOIIpOCaM praHuzainuu B KpUTCPHH KAYCCTBA MPUMEHEHHUS MOJIENH
UCTIOIB30BAHMA | v crioppsx MOACICH MAIIIHHOTO MaIIMHHOTO 00y4EHUS.
UT ns 00y4YeHHsI U TPaHHULL
T Tpancopmaiu PUMEHUMOCTH

parchopmatm On3Heca
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OunsHeca

MOJIeIICH;

YMmerh:

- Co3ath MOIEINb
APXUTEKTYPhI PEIICHUS
MOCTaBJIEHHON OM3Hec-

3a7a4u ¢
PUMEHEHHEM
HCKYCCTBEHHOTO
MHTEIJIEKTa C yYETOM
U3yUYEHHBIX
(bpeiiMBOpKOB
2.Koucynbtu 3HaTh: 3apanue: i NPEUI0KEHHOTO
pyer - OpernMBOPKH IPAKTHYECKOTO Kekica
3aKa34MKOB 110 | YMPABJICHUS TaHHBIMI [IPOAHAIU3UPOBATH
BBIOODY M pa3padoTKK Mozelei [PEUIOKEHHBIE ADXUTEKTYPBI
Hanpapnenuii | MALIMHHONO OOYHCHUS | nernenyit nng momyuenns u
. KPUTEPUH KayecTBa
M3MEHEHUN - 00pabOTKH JaHHBIX,
MoJiesiel MalllMHHOTO
nT- IIPUMEHEHUS MOJICIIN
00y4eHHUs U TPaHUI]
na"amadra HPUMEHIMOCTH MaluHHOro o0y4yenus. Caenatb
PEIIPUSTHS/ MoIereii; BBIBOJI O Han§0nee
OpraHu3aluu YMeTh: ONTUMAJIbHON apXUTEKTYpe.
C y4€TOM - [IpoBectu
nenen cpaBHHTenLHLIﬁ
Tpanchopmaig aHaIU3 MoJelen
AH Ou3Heca APXUTEKTYPHI U
BBIOPATH JIYUIIHIA
Ipoghuns.: « Texnonoeuu yughposvix buznec-mooeneu»

MKII-1 1.BoisBisier 3naTs: dppeitmpopku no 3aganue: 171 NPeJIOKEHHOTO
CnocoOGHOCTE | 0COOGHHOCTH, | YIPABJICHHIO JAHHBIMU U | MPAKTHYECKOTO Kelica MPOBECTH
CO3/1aBaTh OTpaHUYEHUsl | YIPaBICHUIO pa3pabOTKOW| HHTEPBBIO C OM3HEC-3aKa3UMKOM
HOBbIC OM3HEC- | 1 Mo/iesiell HICKYCCTBEHHOT'O | U OTIPEJeNUTh TeKYILUil O13Hec-
MOJZICTIH B BO3MOXXHOCTH | MHTEJIEKTa, GpeMBOPKHU | IpOLECC U 3a/1ady, 0KUIaeMble
yCIoBHAX TEeKyILeH 10 paboTe ¢ LEIsIMU. PEe3yJIbTAThI U KIHOYEBBIC
IPOBM3AMMA | Gpspec- YMmerb: METPHKH OLIEHKH PE3yIIbTaTa.
Gusneca MOJIeTIN - BISIBUTH 1 yTOUHUTH

KOMITAHHH. TeKyluil Ou3Hec-

IIPOLIECC U 3a/a4y,
0KH/IAEMbIEC
pe3yAbTaThI U
KJIFOUEBbIE METPUKHU
OIICHKH pEe3yJIbTaTa.

2.Pa3zpabaThiB
aeT u
00OCHOBBIBAET
BapUaHThI
[[EJIEBBIX
Ou3Hec-
MoJieJIer
KOMIIaHHH, B
OCHOBE
KOTOPBIX

3naTs: dppeitmdpopku o
VIpaBIEHUIO JaHHBIMU U
YIPaBJICHUIO Pa3pabOTKOM
MoJieJIe HCKYCCTBEHHOTO
WHTEIICKTA

Ymerb:

- Onmncates MoJIeb
perieHus: Ou3Hec

3a/1a4d, KaKk oHa Oyzer
BCTPOCHA B TEKYIIIHE
MPOIIeCChl 3aKa3UrKa

3aganme: I NpesIOKEHHOTO
MIPAKTHYECKOro Keica Ha
OCHOBE MHTEPBHIO OM3HEC-
3aKa34MKa OMucaTh MOJIENb
penieHus Ou3Hec 3a71a9u, Kak
OHa OyJIET BCTPOCHA B TEKYIIIHE
MPOLIECCHI 3aKa3UMKa
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JICKUT
IMPUMCHCHHC

U (POBBIX
TEXHOJIOTHUH.

3.

IIpumepHovie 60npocovl K IK3AMEHY:
PerynupoBanue nCKyCCTBEHHOTO MHTEILIEKTa B Poccun.
HanponanbHbld NpoOeKT «ODKOHOMHUKA JAHHBIX» M (enepanbHbld MPOEKT
«McKyCcCTBEHHBIN HHTEIJIEKT», WTOTHM HalMOHalbHOrO mpoekTta «l{udposas
DKOHOMHKAY.
[TonsiTue VCKYCCTBEHHBIN VHTEJIJIEKT. Uctopus dhopmupoBaHUs
ncKyccTBeHHOro uHremwiekra ¢ mupe u B CCCP m Poccun B 20-21 Beke.
Pa3znuuus HanpaBieHU HEUPOKNOEPHETHKA U KHOEPHETUKA «UEPHOTO SIIUKAY.
MammnHoe oOyudenue. Knaccudukanuss monaenedl MallMHHOTO OOyYeHUS:
yepapxus KJIacCoB, MMOAKATETOPUH, IPUMEPBI MOJIEJIEN U UX UCIIOJIb30BAHUS.

MamunHoe o0ydenue. OcCHOBa MAIIMHHOTO OOYYEHUsI — JIaHHbIE, MPU3HAKH,
ITOPUTMBI. 3aBUCUMOCTh KaueCTBa MOJICIN OT KadecTBa JaHHBIX. OmubaeTcs au
HCKYCCTBEHHBIA MHTEIUIEKT (MpuMepshl)? DaKkTUEKHHT.

4.

=~

['eHepaTUBHBIA HCKYCCTBEHHBIN UHTEIJIEKT: IPUMEPBI MOJIEIIEHN ISl TEHEPALUU
TEKCTa; O0IKe MpeuMyIlecTBa U HelocTaTku. M3 vero coctout mpomnr ass
reHepauuyM  Tekcra. Buael NpoMITOB Ui TEKCTOBOM — T'€HEpALUU:
[IOCJIE0OBATEIIbHOE  YTOYHEHHME, IMOJpPaKaHWE, Ha  OCHOBE  3HAHUMU,
ITOBEJICHYECKAs POJIb.

['eHEepaTUBHBIN NCKYCCTBEHHBI MHTEIJIEKT: IPUMEPBI MOJENEHN I TEHEpaLun
KApTUHOK, BHJI€0; OOLIME MpeuMyILIecTBa W HemocTtatku. M3 wero cocrout
IpOMNOT JUIsl TeHepauuu KapTUHOK. HeratuBHbii npomnT. OCHOBHBIE
UHCTPYMEHTBl pabOThl C TE€HEPATUBHBIM HCKYCCTBEHHBIM HWHTEJIEKTOM
«Kannunckuit»  (fusionbrain.ai):  pegakTHpoOBaHUE  CrE€HEPUPOBAHHOTO
U300pakeHHsl ¢ MOMOUIBIO JIACTUKA, JOPUCOBKA.

Mopnens B MammmaHoM oOyuerunn. OpeiimBopk CRISP-DM (6 miaros).
Konnenmust 3HaHuUMl M WX MHCIOJNB30BAaHME B O00JACTH HCKYCCTBEHHOTO
VHTEJUIEKTA. JJaHHbIE ¥ 3HAHUS: pa3nuuuss. MoJ1esn npeICcTaBIeHUs 3HAHUU.
Ponp naHHBIX B MOJENSAX UCKYCCTBEHHOI'O MHTEIUIEKTAa. MI3MepeHus U IIKasbl.
Buner nmansbix. HMcerounwku gaHHbIX. OmnmMcarenbHas —CTaTUCTUKA U
BU3yanu3aius gJaHHbX. OOpaboTKa JaHHBIX: 3all0JIHEHUE MPOIMYCKOB, OYMCTKA
JAHHBIX, TpoBepka (oOpMaToB, HOPMHUPOBKA. YNpPABJICHHE JAHHBIMU B
OpraHW3aluuU: LEeJH U 3a1a4i. KOHTpOJIb Ka4ecTBa TaHHBIX B OPTaHU3ALINH.
MeTpuky OLIEHKHM KayecTBa MOJENeW: MaTeMaTH4eCKHUe U OU3HEC-METPUKHU.
[Ipumep METpUK 111 MOJIEIIU PETPECCUM.
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10.MeTpuKM OILIEHKM KayecTBa MoOjeNiel: MaTeMaTUYecKue U OM3HEC-METPHUKH.
[Tpumep MeTpuUK aJisi MOACIU KiIacCU(PUKAIIUU.

11.Monenu o0y4yeHusi ¢ yuutesneMm. Mojenu KiaccuduKaluu U perpeccuu: CyTh
MOJIeNIM, KaKue MPaKTUYECKUE 3aaui pellaeT, KaKue UCIOIb3YI0TCS KPUTEPUU
KadecTBa. Pa3nuums perpeccru u JOTUCTHYIECKON PErpeCcCHH.

12.Mogenu oOyueHusi ¢ yuutenem. JlepeBbsi peUICHHI: CyThb MOJETH, KaKHhe
MPAKTUYECKUE 3aJaud PEIIaeT, KaKue HCIOIb3YIOTCS KPHUTEPUU KadecTBa.
Mopenu CART u C4.5: paznuuus u o01IMe noaxobl.

13.Mogenu oOyuenus ¢ yuntenem. Mojenb k-Ommkalimx coceneit: cyTb MOJETH,
KaKue TIPAKTUYCCKHWE 3a/ladyd pEeIIaeT, KaKhe HWCIOIB3YIOTCS KPUTEPHH
kauyecTBa. [Ipobaema Boi6opa k amst monenu k-Ommkaiimx cocenei.

14 Monenu oOydeHusi ¢ yuuteraemM. MeToJ OMOPHBIX BEKTOPOB: CYTh MOJEIH,
KaKue TIPAKTUYECKHE 3aJladyd PpeIIaeT, KaKhe HCIOIb3YIOTCS KpUTepUu
kadecTBa. IlpoGiema nmHEHHON  HepazaenumoctH. l[lpumepsr  sjaep
KJ1accu(ukanuu.

15.Natural Language Processing (NLP) — o0paboTka eCTECTBEHHOIO S3bIKa:
OCHOBHBIC THITBI 3a71a4 (Ki1accudukanus TeKCToB, sequence labeling, seq2seq).
[Tonsitne TokeHN3aTOpoB. OCOOEHHOCTH TOKEHU3ATOPOB IO CJIOBAaM M OyKBaM,
MIPEUMYIIECTBA U HEJJOCTATKH.

16.Natural Language Processing (NLP) — oOpa®oTka eCTECTBEHHOIO s3bIKa:
OCHOBHBIE THIIBI 3aJ1a4 (Kiaccudukanus TeKCToB, sequence labeling, seq2seq).
[Tonsitne TokeHm3aTOpoB. OCOOEHHOCTH TOKEHH3AaTOPOB II0 TOJCIOBAM,
MIPEUMYIIECTBA U HEJOCTATKH.

17.Natural Language Processing (NLP) — oOpa®oTka eCTECTBEHHOIO s3bIKa:
nemMmatuzarus u cteMMuHr. [Ipoekt NATASHA: npumenenue u 0COOEHHOCTH.

18. Natural Language Processing (NLP) — o0paboTka eCTECTBEHHOTO S3bIKa:
noHATUA JeMmmarn3auuss W creMmuHr. lIpoektr NLTK: npumenenue wu
OCOOEHHOCTH.

19. Natural Language Processing (NLP) — o0paboTka eCTECTBEHHOTO S3bIKa:
NOHATUSL BekTopu3aiusa, n-rpammsbl, TF-IDF. OOmuit moaxox K pelieHuro
3aJ1ayy OMPECICHIS TOHATLHOCTH TEKCTA.

20.Natural Language Processing (NLP) — o0paboTka ecTecTBEHHOro s3bIKa:
MOHATUSI YMOEIUHT, MPUMEHEHUE, Kak oHu co3natoTcst (Word2Vec)

21 .Monenu oOyuenus 0e3 yuutens. Knacrepuzanus. Meton k-cpennux u DB-scan:
CYyThb MOJICNIH, KaKhe NPAKTHYCCKHUE 3aJadydl PEIIacT, KaKhe HCITOIb3YIOTCS
KPUTEPUH KA4eCTBA, PA3TUYHSI U OOIIHUE ITOAXOIBI.

22 .Mopnenn oOyueHusi 0e3 yuutens. MeTol riIaBHBIX KOMIIOHEHT: CYTh MOJIEIIH,
KaKue TIPAKTUYCCKHE 3a/ladyd pEeIIaeT, KaKhe HWCIOIb3YIOTCS KPUTePUU
KauecTBa.

23.Mamunnoe oOydenue. Kiaccuduxarus mojeneit MammHHOTO OOy4eHHS.
OOyuenue ¢ nmoakperuienneM. Q-learning - cyts MojesH, Kakue MPaKTHUECKUE
3aJlayy pelaeT, KakKhue UCTOIb3YIOTCS KPUTEPHUH KaueCTRa.

24. AHcamMOnu — CTEKHWHT, OCTUHT, OYCTHHT: CyTh MOJIETH, KaKHe MPAKTHUECKHE
3aJlayyl pelaeT, CPaBHEHUSI MeX 1y cOO0H (MpenMyIIecTBa U HETOCTATKH).
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25.Vcnonp3oBanue s3bika Python mis 00paGoTku W BU3yanu3aluy JIaHHBIX,
MAalIMHHOTO  OOYyYeHMS: THUIIOBbIE OHOJMOTEKH, MOJEIH  PErpeccHd,
KJaccu(uKanuu, KiacTepus3alluu, METO]] TJIaBHbIX KOMIIOHEHT, TpaueHTHBIN
OYCTHHT M MX MTapaMeTpbl, OLIEHKA Ka4yeCTBa MOJICIIH.

26. Iloxxoxn ITogmena 3amaun (Adversarial Validation): cyts mogaxoaa. Ilogxon k
PEIICHUIO 3aa4il MPOBEPKUA 3aBUCUMOCTEH TMPU3HAKOB W 3aJaydl aHAJIA3a
IPUPOJIBI APTEPAKTOB.

27 ITogxon IMonmena 3amaun (Adversarial Validation): cyts moaxona. [lomxom k
PEIICHHIO 3a]]a4l BOCCTAHOBJICHUS MPOITYCKOB U 33J1a4M aHAJIW3a COBIIAICHUS
pacnpeneneHuii BEIOOPOK 00ydeHHs i KOHTPOJISL.

28. [lcuxoyorus B aHAIM3€ JAHHBIX M MTOYEMY €€ 3HaAHWE BAXKHO JJIT MAITUHHOTO
oOyuenus. [IpumMepsl ncuxosnorndyeckux 3GPexToB, BCTPEUAIOIIUXCS B aHATIU3E
JTAHHBIX: CAMOOTMEHSIOIIUMNCA U CcamMOCOBIBAIOIIUICS TMPOTHO3bI, 3(PdeKT
HOBU3HBI, GyTOOIBHBIN 0paKy. CriocoObl 60pKOBI ¢ 3TUMU A deKTamu.

29.1lonatue mnepeoOyuenus wmoxaenu. [lpuuunbl nepeoOydenus. [IpuszHaku
nepeoOydenusi. CriocoObl 00pbObI ¢ mepeobyueHueM. Kpocc-Banumanus u
mo100p runeprnapaMmeTposB.

30.A/B TectupoBaHme: ONpeACICHHEe U 0a30Bas IMOCTAaHOBKA 3aaaun. JTtambl A/B
tectupoBanus. Cratuctuueckne TecThl: TecT CThrojieHTa u Tect Duiiepa,
0COOEHHOCTH NpUMEHEHUs. BiusiHue pa3mepa BBIOOPKHU U MHBbIE TPYyIHOCTU A/B
TECTUPOBAHMUS.

Ilpumep sx3amenayuonno2o ounrema:

1. Natural Language Processing (NLP) — 00pa®oTka ecTeCTBEHHOTO SI3bIKa: OCHOBHBIC
TUnbl 3a1a4d (kimaccudukaius TEKCToB, sequence labeling, seq2seq). Ilonsitue
TOKeHU3aTopoB. (OCOOEHHOCTHM TOKEHH3aTOpPOB IO CJIOBaM U  OyKBaMm,
npenumMyIecTa u Heaoctarku (306asoB).

2. HeoOxomuMo permTh 3a1ady KiacCH(pHUKaIMKA. 3arpy3uTh HaOOp AaHHBIX breast.
[Tpoectn EDA HabGopa manubix. [TocTpouTh MOAEIH JIOTHCTHUECKOM PETPECCUH U
Mozenb knaccudukammum SVM. CpaBHUTh METPHKHM KadecTBa IS KaXKJIOW M3
MoOJIeNIel U CeNaTh BBIBOJ] Kakasi Moienb jrydiie (300amioB).

Memoouueckue mamepuaisl, onpeoenaruiue npoyeodypvl OUeHUGAHUA
3HAHUU, YMEHUU
ITpukas ot 01.10.2024 Ne2187/0 «O6 yrBepxaenuu [lonoxxeHus: 0 mpoBeAeHUN
TEKYIIIET0 KOHTPOJISI YCIIEBAEMOCTH U MTPOMEKYTOUYHOMN aTTECTAllUU 00yYarOITUXCs 10
oOpa3oBaTeIbHBIM  TIporpaMMaM  BBICHIEro  0oOpa3oBanuss B (DUHAHCOBOM
YHUBEPCUTETEY.

8. IlepeyeHbp OCHOBHOW M [ONOJHUTEJIBHON Y4YeOHOH JMTEpaTyphl,
HE00XO0AMMOii 1151 OCBOCHUS TUCUMILIUHBI:
Hopmamueno-npagosvie akmoi:

1. denepampabiii  3akoH  Poccwiickoit  ®epeparmu «O6  mHpOpMaImwu,
MH()OPMAITMOHHBIX TEXHOJIOTHSIX W 0 3ammre uHbopmarmu» Ne 149-D3 ot
13.07.2015 r.
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2. Ilacnopt nHamumoHnansHOM mnporpammbl «lludpoBas sxoHomuka Poccuiickoi
Oenepanun» (yrB. mpesuguymom Cosera mnpu Ilpesugente PD 1o
CTPATETUYECKOMY pa3BUTUIO M HAlMOHAIBHBIM TPOEKTaM, MPOTOKOI OT
24.12.2018 N 16).

3. TocynapctBennass mporpamma Poccuiickoit ®enepaunu "HMubopmanmonnoe
obmectBo (2011-2020 roawn)" (B pen. Iloctanosnenus IIpaButensctBa PO ot
18.05.2011 N 399).

Ocnognan:

1. XKyxkos, P. A. f3bik mporpammupoBanus Python: npaktukywm : yuebHoe mocodue

/ P. A. XKykoB. — Mocksa : UH®PA-M, 2022. — 216 c. — (Briciiee oOpa3zoBaHue:

bakanaBpuar). - OBC ZNANIUM.com. - URL:

https://znanium.com/catalog/product/1689648 (mara ooOpamenus: 03.02.2025). -

TeKCT : 2JIEKTPOHHBIN.

2. Makmanos, A. B. bonsmme nannsie. Big Data : yuebnuk s By3oB / A. B.

Makmianos, A. E. XKypasnes, JI. H. Teingsikaps. — Cankr-IlerepOypr : Jlans, 2022.

— 188 c¢. - DBC Jlamb. — URL: https://e.lanbook.com/book/198599 (nara

obpamenus: 03.02.2025). — TekcT : 2IEKTPOHHBIN.

Honoanumenvnasn:

3. Pamxa, C. Python u mammHaHOE 00Oy4eHHE: KpaitHE HEOOXOIUMOE TIOCOOHE TI0

HOBEHIIEH NpencKa3aTeIbHON aHaIUTHKE, O00sA3aTeNbHOE Uil Oojee TIIyOOKOro

MOHMMAHUSI METOJOJOTHH MaluHHOTO o0yueHus: IIpaktuueckoe mocoodue / C.

Pamika; nep.c anrn. A. B. JlorynoBa. — Mocksa : JIMK Ilpecc, 2017. - 418 c. — 9bC

ZNANIUM.com. - URL: http://znanium.com/go.php?id=1027758 (nata oOparicHus:

03.02.2025). - TekcT : 3JEKTPOHHBII.

4. Boponuna, B. B. Teopus u npakTuka MammHHOTO OOy4eHHs : y4eOHOE TIO-

coobue / B. B. Boponuna. — YubsHoBck : YaI' TV, 2017. — 290 ¢. — ObC Jlanb.—

URL: https://e.lanbook.com/book/165053 (nata obpamienus: 03.02.2025). — Texker :

DIEKTPOHHBIN.

5. JHansan, D. I'. [lannsie: xpaneHue u oO6paboTka: y4eOHUK IO HaNpaBICHUSM

noarotoBku O6akanaspuata / 3. I'. lansn; @unynusepcuret. — Mocksa : Undpa- M,

2021. - 205 c. - Tekcr : HEMOCpeACTBEHHBIH. - To ke. - ObC ZNANIUM.com. - URL:

https://znanium.com/catalog/product/1149101 (mara oOpamenus: 03.02.2025). -

TeKCT : 2IEeKTPOHHBIM.

Q. Ilepeyenbr pecypcoB HMH(MPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHONH  CeTH

«HTEpHET», HEOOXOAUMBIX /IJI51 OCBOEHHUS THCIIUIJIMHbI:

1. DJIeKTpOHHAs oubmorexka UHAHCOBOTO yHuBepcurerta (Ob)
http://elib.fa.ru/

2. DNeKTpOHHO-OMONMMOTEeYHAasT  cucTeMa  «YHHBEPCUTETCKas

oubmorexa OHJIAMH» http:/biblioclub.ru/
DneKkTpoHHO-0MOIMoTeYHas cuctemMa Znanium http://www.znanium.com
HenoBas onnaitH-6ubmoreka Alpina Digital http://lib.alpinadigital.ru/
Hayunas snekrponnas 6ubnuoreka eLibrary.ru http://elibrary.ru
HanuonanbHas snexkrponHas oudauoteka http://H36.pd/
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VYnpasnenue nanasimu: DAMA DMBOK2 https://dataliteracy.ru/dmbok

8. The global data management community (CooOmiecTBa MO yHpPaBICHUIO
nanabiMu) https://www.dama.org/cpages/home

Q. GigaChat API (noxymenTanusi)
https://developers.sber.ru/docs/ru/gigachat/api/overview

10. PykoBoacTBO o CRISP-DM TUTSI IBM SPSS Modeler

https://www.ibm.com/docs/ru/SS3RA7_18.3.0/pdf/ModelerCRISPDM.pdf

10. Metoanueckne yKa3aHusl JJs O0y4aIIMXCH MO OCBOCHHUIO JUCHMILIUHBI
CryaeHTam He0OXO0AMMO PYKOBOACTBOBAThHCS «METOIMUEeCKUMHI PEKOMEHAAIUSMU T10
IUTAHUPOBAHUIO W OpPraHU3allMi BHEAYJIUTOPHON CaMOCTOSITENIbHOW pabOoThl 10
oOpa3oBareNnbHbIM TporpamMmaM OakajaBpuaTa M Maructpatrypbl B DOUHAHCOBOM
yauBepcutete» ([Ipukas pexropa Ne 1040 o ot 11.05.2021) u ganHOI pabouei
IPOrpaMMON TUCIIUTUINHBI.

11.Ilepeuyenn HH(POPMALMOHHBIX TEXHOJIOTHH, HUCIOJIb3YeMBbIX npu
OCYLIECTBJICHMH 00pa30BaTeIbLHOI0 IMponecca Mo JAUCUMIUVIMHE, BKJIHOYas
nepeYyeHb HeO0XOAUMOI0 MPOrpaMMHOIr0 odecnevYeHUsi M MHE(OPMALMOHHBIX
CIIPABOYHBIX CUCTEM
11.1. KoMmIeKT JIMIEH3UOHHOTO TPOrPaMMHOT0 00€CIIeYEHUS:
1. OC Astr Linux, LibreOffice
2. Windows, Microsoft Office.
3. AutuBupyc ESET Endpoint Security
4. Aatuupyc Kaspersky
11.2 CoBpemeHHbIe npodeccruoHaabHbIC JIEMOHCTPALMOHHbIE 151
nH(OPMAITMOHHBIC CITPABOYHBIE CUCTEMBI:
1. NudopmarmonHo-mipaBoBas cucreMa «I apant
2. Undopmanmonno-npasoBas cuctema «Koncymnprant [Limrocy
11.3 CeptudunrpoBaHHbie TpPOrpaMMHBIC UM alllapaTHbIE CPEICTBA 3alUTHI
uH(popmaIuu:
He npenycmoTpeHsl.

12.  Onucanue MaTepHAJIbHO-TEXHHYECKOH 0a3bl, HEe00X0AUMOI A
OCYyILIeCTBJICHHSI 00Pa30BaTEIbLHOI0 MPOLEcCa MO AUCIHUILIMHE
[Tomemenuss 1yl NOPOBEACHUS JIEKIIUMM, CEMUHAPCKUX 3aHSITUW, TPYIIOBBIX H
WHJVMBUAYAJIbHBIX KOHCYJbTAllMii, TEKYLIEro KOHTPOJSI M  MPOMEXKYTOUHOU
aTTECTAaIlNH, a TAKXKE MTOMEIISHUS 11T CAMOCTOSTECIIBHON paOOTHI.
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