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KA®EJIPA IIpukjagHas MATEMATHKA M TEXHOJIOTHMH HCKYCCTBEHHOI0 HHTEJLIEKTA

Pacnpez[e.ﬂeﬂne YacoB IMCHUIVIMHBI 10 ceMeCTPpam

Cemectp
(<Kypc>.<Cemectp Ha 7 4.1)
Kypee>) Hroro
Henenp 16
Bun 3ansaruit VIl | PII | VII PIT

JlaGoparopHsbie 3213213232
Hroro ayn. 32 (32132 (32
KonTakTHas paborta 32 (3213232
Cam. pabota 40 |40 | 40 |40
Hroro 72172 72|72
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1. HEJIX OCBOEHUA TUCHUTITITUHBI

1.1 | popmupoBanue y oOydaromerocs 3HaHWUH, YMEHWH W HaBHIKOB, HEOOXOJMMBIX [UIS TPUMEHEHHS METOIOB |
HHCTPYMEHTAIBHBIX CPEACTB UCKYCCTBEHHOTO HHTEJUICKTA B XO/I¢ PEIICHHs MPOGECCHOHATHHBIX 3a1a4

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIIUITJINHBI

OIIK-5: CnocoGeH HCHOJB30BaTh COBpeMeHHbIe MH(OPMALMOHHBIE TEXHOJIOTMH M NMPOrpaMMHBbIE CpeACTBAa NPHU pelleHHHU
npodecCHOHAIBLHBIX 32124,

B pe3yibTarte ocBOeHUS JMCIHIIIMHBI 00Y4AIOLIMIICSH NO/IKEH:

3HaTh:

- OCHOBHBIC (DYHKIIMOHATBHBIC BO3MOXXHOCTH IPOTPAMMHBIX CPEICTB WHTEUICKTYyaTbHOM OOpabOTKHM MaHHBIX, MCIOJB3YEMBIX IIpH
pemeHnn npohecCHOHATBHBIX 3a1ad (cooTHeceHo ¢ mHauKkaropom OITK-5.1)

- METOABl M COBPEMCHHBIC HHCTPYMCHTAIBHBIC CPEICTBA MCKYCCTBEHHOIO HWHTEIUICKTA UIs PEIICHHS 3a1a4 MpoQecCHOHATBHOM
JeSITeIbHOCTH (cooTHEeceHO ¢ uHauKaropoMm OITK-5.1)

YMeTh:

- NPUMEHATh METOJbl WHTEUICKTY&IbHOTO aHaM3a JaHHBIX C HCHOJIb30BaHMEM HH(POPMALMOHHBIX TEXHOJIOIUil (COOTHECEHO C
uaIKaropom OIIK-5.2)

- OCYIIECTBIATH BBHIOOP METOJOB W HMHCTPYMEHTATBHBIX CPEJICTB HCKYCCTBEHHOTO WHTEIUIEKTa JUIS pEHIeHHS 3a1ad
npodeccuoHanbHOMN e TeNbHOCTH (cooTHeceHO ¢ nHauKaropoMm OIIK-5.2)

Bnagern:

- HaBBIKAMH MPUMEHCHHUS METOJOB HHTCIUICKTYalbHOTO AaHAIW3a [aHHBIX C HKCIOJIb30BaHHEM HWH()OPMAIIMOHHBIX TEXHOJIOTUI
(cootHeceno ¢ unaukaropom OITK-5.3)

- HaBBIKAMH BBIOOPA METOJIOB M MHCTPYMEHTATBHBIX CPEJICTB UCKYCCTBECHHOTO MHTEIUICKTA YIS PEIleHHs 33734 Mpo(ecCHOHATbHOM
JesTeTbHOCTH (cooTHeceHO ¢ naanKaTropoM OITK-5.3)

3. CTPYKTYPA U COOEP KAHHUE JUCIUIIJINHBI

Pazgen 1. Beenenue B MCKYCCTBEHHBIH MHTELIEKT

Cemectp Yacos Komneren- Jnreparypa

Ne HaumenoBanue Tembl / Buj 3ansitust
/ Kypc 10107

Tema 1. Pa6ora ¢ ML mmardopmoit Loginom. IToctpoenue HefipoceTn
(perpeccusi).  Heiipocers  (kimaccudukainus) H  JIOTHCTHYECKAs
perpeccus. Hactpoiika y3noB (JluHeitHas perpeccus, Jlorucrudeckas 7 4 OITK-5 JIT.1,J11.2, J12.1,
perpeccust, Helipocers (perpeccusi), Hefipocers (xmaccubpuxarys), 122
Cnusaue, Kanpkynstop), BusyanuzaropoB (Tabmuma, [duarpamma,
Ky0), moctpoeHue nporuo3sa no ABymM mMojaeism. / Jlao /

1.1

Tema 2. OcHoBbl s3bika Python. bazoBble KOHCTPYKIIMHU sI3BIKA:
nepeMeHnble, (QyHKUH, MaccuBbl. CuHTakcuc. BwiBom 3HaueHMA
Pa3IUYHBIX JEHCTBUIl ¢ mepeMeHHBIMU B OKHe TepmMuHata PyCharm. 7 4 OIK-5 JI.1, JI1.2, J12.1,
Omneparop def. Tunbl aprymenToB ¢yHkuuu. [Ipumenenue GyHKIUN B 2.2
pelieHny TpUKIaAHbIX 3anad. Co3laHue MacCuBa, MHOTOMEPHBIH
MAacCHUB, onepauuu ¢ MaccuBamu  / JIab /

1.2

Tema 3. OcHoBel s3bika Python. VYcemoBus wu muxiel. Knacesl u
00bekThl. YcnoBHast wuHCTpykims if-elif-else. I{ukn while B Python.

1.3 |Luxn for B Python. CunTakcuc s co3maHus kiacca. BerpoeHHBIE U 7 4 OIIK-5 L1, JJ111222, 2.1,
nojp3oBarenbckue  arpuOyThl.  [lomst  kmacca  (ctarnvyeckue U ’
nuHamudeckue) B Python. Pernienne npukianabix 3anad / JIao /

Tema 4. OcHoBbl s3bika Python.ITociemoBarebHOCTH: CIUCKH U
kopTexu. CrocoOsI 3amanns crmckoB. CO3MaHNe CIHMCKOB C ITOMOIIBIO

14 YMHOKEHHUSI. 7 4 OIK-5 JI1.1, J11.2, JI2.1,
OcCHOBHBIE METO/ABI CIUCKOB. MHoromepHble crucku. Co3naHue J12.2
KopTexa. basoBele omeparopsl W MeTonsl Koprexeid.Koprexm B
KadecTBe 3anuceil. Pemenne npukmanasix 3agad / JIab /

"BBeneHre B HMCKYyCCTBEHHBIM MHTEIUIEKT". DTambl Pa3BUTHA CHCTEM
uckycctBeHHoro  uHremiekra (CHUM). OcHoOBHblE TIOHATHA W 1.1 7112, T2.1

1.5 |ompeneneHus MCKycCTBEHHOro MHTeIUIeKTa . OCHOBHBIE HANpaBJICHUSA 7 6 OIIK-5 o JIZ. 2’ o
pa3BUTUS  UCCICAOBaHMH B  OONACTH CHCTEM HCKYCCTBEHHOTO '
untemtexra/ Cp /

"OKcHepTHblE CUCTeMbl U IpeAcraBieHue 3HaHuil". CTpykTypa 11,112 712.1

1.6 |cucreM  HMCKYCCTBEHHOro  HHTe/ekra.  Apxurtektypa  CUU. 7 14 OIIK-5 o J'[2. 2’ o

Metonomnorust noctpoenuss CUU, SkcniepTHbie




cucteMbl (OC) xak Bux CHHN.O0mas cTpykTypa U
¢ynximonnposanns OC. [IpeacTaBnenne 3HaHUH.

OcuoBuble moHsaTus. CocTaB 3HaHUI

CHMU. Opranuzanus 3Hanuit CUN.

Mopnenu npencrasienusi 3HaHui. [IpeacraBneHne 3HaHUM C TOMOIIBIO
CHCTEMEI

npoxykuuii / Cp /

cxema

Pa3gen 2. PaGora ¢ oubamorexamMu A5 co3JaHus1 HeilipoHHbIX ceTeii Ha Python

HaumenoBanmne Tembl / Bua 3ansiTust

Komneren-
101071

Cemectp

/ Kype Yacos

Jluteparypa

2.1

Tema 5. Bmsyammzamust n oOpaborka maHHBIX. IlocTpoeHue rpadukos
¢ momompro matplotlib.  Jluneitnsnii tpaduk (plot) B matplotlib.
Huarpamma paccesnust (Scatter plot) B matplotlib. Tloctpoenue
HECKOJbKUX TpadukoB (¢ wucnoib3oBanneM wmetonoB add axes() wu
MeToza subplot()). / JIab /

OIIK-5

1.1, J11.2, 7121,
2.2

2.2

Tema 6. Iloctpoenme ™oneneit Ha Python. IIporHozupoBanue ¢
MOMOIIBI0 MeToJa JHMHEWHoW perpeccuu. Ilpoctas nuHeitHas
perpeccust co scikit-learn. MeTtoapt MTOCTPOCHHUS
MoJieNTn. MHOKECTBEHHAsT JIMHEHHAs perpeccusi ¢ TOMOIIbI0 Kilacca
LinearRegression.Pemenne npuknagnasix 3agad / JIab /

OIIK-5

JI1.1, J11.2, 2.1,
2.2

23

Tema 7. Iloctpoenue wMopneneii Ha Python. Pemenue 3amau ¢
nomonisto mMonenu JlepeBa pemeHuii. Perpeccust nepeBa pemieHuit c
ucrionp3oBanmeM sklearn. Peanmmsanmumst anropmTMa nepeBa  pereHHH
i kinaccuukammu - (kiaccudukarop  DecisionTree).  Pemenue
MPUKIIAIHbIX 3a1a4 / JIab /

OIIK-5

J1.1, J11.2, J12.1,
2.2

24

Tema 8. Pabora c¢ Habopamm JnaHHEIX B OmOmmoreke PyBrain.
Co3manue HeWpoHHOH cetm c Oubmmorexoit PyBrain. Cozmanme
HellpoHHO ceTu mpsimoe pacnpoctpaHenue FeedForward. OOyuenue
Helipocetn. Mcnonb3oBanne SupervisedDataset B cosmanum Habopa
NAHHBIX. Pemenne npukiaaaeix 3am1a4d / JIab /

OIIK-5

J1.1,J11.2, J12.1,
J2.2

25

"ODIeMEeHTBl HCKYCCTBEHHOTO HHTEIUIEKTA". VICKyCCTBEHHBIN HEHpPOH
Kak OCHOBa HEHpOHHBIX ceTei ((QyHKUMS EOUHUYHOTO CKayKa,
CUrMOWJIIbHAsd (YHKIUS aKTUBALWY, TMHIEPOOINYECKUH TaHTeHC) /
Cp/

OIIK-5

JI.1, J11.2, J12.1,
2.2

2.6

"HeiiponHsle ceru OOyueHne HEHWpOHHBIX ceTei".OxHOCIONHBIC
HellpoHHble ceTu. MHorocinolHbsle HeWpoHHble ceTH. OOyuaromas
BbIOOpKa. TectoBas BeIOOpKa. OOydeHue ¢ yuutenem. OOydeHue Oe3
yuntenss.O030p CrenuaTn3upoBaHHbBIX OUONMOTEK JUIS TOCTPOSHHUS
Heiiponnbix cetedt (NumPy,Pandas, matplotlib , Theano, TensorFlow ,
Keras, PyBrian) / Cp /

OIIK-5

J1.1,J11.2, JI2.1,
J2.2

2.7

/ 3auér /

OIIK-5

JI1.1, J11.2, 121,
2.2

4. POHJ]I OIEHOYHBIX CPEJICTB

CrpykTypa U comepkaHue ()OHAA OIEHOYHBIX CPEACTB JJIS HMPOBEACHUS TEKyIIeH M IPOMEXKYTOUHOH aTTecTalliH IIPEJCTaBICHB B
IIpunoxennu 1 x paboyeii mporpaMMe AUCIUILIHHEL.

5. YAEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCIUITJIMHBI

5.1. OcHoBHasi 1UTEpaTYpPa

ABTOpBL, 3arnaBue

WznarenscTBO, TOX

Komnnua-Bo

[Mon [Jeiiten, Xapsu
Jletiten

Python: VckyccTBeHHBIH HHTEIIEKT, OOIbIINE
JIaHHBIE 1 00JIauyHbIe BEIYMCIICHUS

Cankr-IlerepOypr: Iutep,
2021

https://ibooks.ru/reading.
php?
short=1&productid=371
701 HEorpaHNYEHHBIH
JOCTYIL JUTst
3apEruCTPUPOBAHHBIX
[0JIb30BaTelIei




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
J1.2 VckyccTBEHHBIH MHTEIJIEKT, aHATUTHKA 1 HOBBIC MockBa: AnbIHa https://biblioclub.ru/inde
TEXHOJIOTUHU: HAy4YHO-TIOYJIAPHOE U3JaHNE Ha6j]I/I]_L[ep’ 2022 x.php?
page=book&id=707465
HEOTpaHUYEHHbIN
JOCTYTI JUTS
3aperucTPUPOBAHHBIX
MOJIE30BaTENIeH
5.2. lonoaHuTEIbHAS JIUTEPATypa
ABTODBI, 3araBsue W3 paTenscTBO, TONI Komnnu-Bo
JI2.1 | Anekcees, B. B., WutennexTyanbHbie HH)OPMAIIMOHHBIC CHCTEMBI U Tam60B: TamOOBCKHIA https://www.iprbooksho
WBanosckuii, M. A., TEXHOJIOTUH UX MOCTPOCHHUS: yuyeOHOe mocodne rOCY/1apCTBEHHBIN p-ru/123026.html
Enucees, A. U., TEXHUYECKUI HEOrpaHUYEHHBII
I'pomos, 10. 1O., yausepcutet, ObC ACB, NOCTYyM s
I'yockos, 10. A. 2021 3aperucTpPUpPOBaHHBIX
MOJIb30BaTENEH
J12.2 Crynent. Acniupant. MccnenoBareb: BnanuBoctok: Dxcnept- https://biblioclub.ru/inde
BCEPOCCUICKUI Hay4HBIN JKypHAI: KypHAT Hayxka, 2021 x.php?
page=book&id=685688
HEOTpaHUYEHHBIN
JOCTYII JUTSE
3apErHCTPUPOBAHHBIX
MOJIb30BaTeleh

5.3 HpO(l)eCCI/IOHaJ'lel)Ie 0a3bI JAHHBIX U HH(l)OpMaIIPIOHHl)Ie CIIPaBOYHBbIC CHUCTEMbI

HCC "Tapant" https://internet.garant.ru
OopazoBarenbHas mwiardgopma o Python https:/pythonist.ru/ (cBo6oaHBIN TOCTYII)
denepanbHas rocyapcTBEHHas ciy»0a cTarucTuky https://rosstat.gov.ru/ (CBOOOIHBIH AOCTYI)

5.4. IlepeyeHb MPOrpaMMHOT0 obecTieYeHusI

OneparmonHas cuctema PEJ] OC
Loginom (cBoO6oHO pacmipocTpanseMas peaakips Community)
Python

5.5. quﬁﬂo-MeTwmquKne MaTepuaJibl 1Jd CTYACHTOB ¢ OrPAHUYCHHBIMHU BO3MOKHOCTAMMU 310POBbSL

IIpn HE0oOXOMMMOCTH IO 3aiBICHUIO OOYYAOMETOCs C OTPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBbS  y4eOHO-METONUYECKHE
MaTepHanbl MPeAOoCTaBIAI0TCA B (OpMax, agaNTUPOBAHHBIX K OTPaHMYEHHUSIM 3J0pOBbs M BocHpusTus uH(opmarmu. [ns mui c
HapyIICHUsIMU 3peHus: B Qopme ayanodaiina;, B medarHoid ¢opme yBenudeHHbIM mmpudrom. s num ¢ HapyIIEHHSIMH CIyXa: B
(opMe DIIEKTPOHHOTO IOKYMEHTa, B IedarHod ¢Qopme. s U ¢ HapyMICHHSMH OIOPHO-IBHTATEIFHOTO ammapara: B (opme
3JIEKTPOHHOTO JOKYMEHTa; B IeUaTHOH opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUITJINHBI

IMomemeHus Ui BceX BUIOB pabOT, MPEIyCMOTPCHHBIX yYEOHBIM IUIAHOM, YKOMIUICKTOBAHBI HEOOXOAWMON CHEeNHaTn3UpOBaHHON
y4eOHOI MeOeTbIO M TEXHUIECKUMH CPEIICTBAMH O0yUCHHS:

- CTOJIB, CTYTIbS;

- MEPCOHATBHBINA KOMITBIOTED / HOYTOYK (TIEpEeHOCHOH);

- TIPOEKTOP;

- 9KpaH / UHTepaKTUBHAS TOCKa.

JlaboparopHble 3aHATUS TPOBOJIATCS B KOMIBIOTEPHBIX Kijlaccax, paboure MecTa B KOTOPHIX OO0OpyAOBaHB HEOOXOAMMBIMU
JIMLEH3HOHHBIMH POTPAMMHBIMH CPEICTBAMHU M BBIXOJIOM B HHTEPHET

7. METOANMYECKHUE YKA3AHUA JJIA OBYYAIOIIUXCA 11O OCBOEHUIO JTUCITUITJIMHBI

Meroaudeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)I(CHI/II/I 2K pa60qel71 nporpamMmme qUCHUITIIUHBI.




®OH/I OHEHOYHbIX CPEIACTB

IIpunoxenne 1

1 OnucaHue NoKa3saTesiell U KpUTepUeB OLleHUBAaHUSA KOMIETEHIMA HAa Pa3/IMYHbIX
3Tanax ux GopMHUPOBaHHUS, ONNMCAHHUE KA/ OLleHUBAHUA

1.1 Tloka3zaTenu ¥ KpUTEPUH OLIEHUBAHUS KOMIIETEHIIUN!

3VH, cocrasisoniye
KOMIIETEHIIHIO

Iloka3arenu orleHUBaHUA

Kputepun onenrnBanus

Cpenctsa
OILICHUBAHHUS

OIIK-5:Cnioco0eH ucnoabp30BaTh COBpEMeH
NPOrpaMMHBbIe CPe/ICTBA NPHU pelieHuH Npo¢ecCHOHAIBbHBIX 3a1a4.

HbIE I/lHq)OpMaIII/IOHHLIe TEXHOJOI'MH "

3HaTh:

- OCHOBHbIC (DYHKIIHOHAJIbHBIC
BO3MOKHOCTHU TPOTPaMMHBIX
CPEICTB MHTEIUICKTYalIbHOU
00pabOTKM TaHHBIX,
UCTIOJIb3yEMbIX TIPU PELICHUU
po(eCCUOHANBHBIX 33j1aY;

- OCHOBHBIC (DYHKIIMOHATBHBIC
BO3MOKHOCTH IIPOIPaMMHBIX
CPENCTB UHTEIJUIEKTY AJIbHON
00pabOTKH TaHHBIX,
HCIIOJIB3YEMBIX MIPHU PEIICHUH
npodecCuoHaIbHBIX 3314

M3y4aeT OCHOBHYIO U
JIOTIOJTHUTENbHY IO
JUTEPaTypy, COACPIKALIYIO
MaTepHan 00 OCHOBHBIX
TTOHSTUSAX
UHCTPYMEHTAIBHBIX
CpeACTBax
MaTeMaTHYeCKUX METOJIaxX,
WCTIONIB3yEeMBIX MPH
peleHnn
poecCUOHaIbHBIX 33]1a4,
JUTS TIOJITOTOBKH K 3a4€Ty, U
orpocy

HOJHOTA U
COJIepP)KaTEeNIbHOCTh OTBETA
Ha 3a4eTe, yCTHOM
OIIpoCce, COOTBETCTBHE
OTBETOB MaTepuany,
coziepKalieMcs B
M3yUCHHOU JIUTEpaType

Omnpoc (Bompock! 1-
28), BOIPOCHI K
3auety (1-28)

YmerTsb:

- IPUMEHSTH METOIbI
HWHTEJUIEKTYaTHbHOTO aHATN3a
JIAHHBIX C UCIIOJIb30BaHUEM
“H(OPMAITUOHHBIX
TEXHOJIOTHII;

- OCYIIECTBIISATH BBIOOP
METOJIOB U
WHCTPYMEHTAIBHBIX CPEJICTB
HCKYCCTBEHHOTO MHTEIIICKTA

pelIeHUE MPaKTUKO-
OpHUEHTHPOBAHHBIX U
1abopaTOPHBIX 3aJaHUM:
MIPUMEHEHUE Pa3IHYHBIX
METO/IOB C UCTIOIH30BAHUEM
Loginom,

COCTaBJICHHUE IIPOTPaMM Ha
Python ¢ ucnonp3oBannem
0a30BBIX KOHCTPYKITHH,
YCJIOBUH, LIUKJIOB,

MPABUIBLHOCTh PEIICHUS
3aJaHUA Ha

MPUMEHEHHUE Pa3IMYHBIX
METOJIOB C
HCIIOJIB30BaHUEM
Loginom,

COCTABJICHHE MTPOTPaAMM
Ha Python c
HCIOJIb30BaHUEM 0a30BbIX
KOHCTPYKLUH, YCIOBH,

JlaGoparopHbie
3amanus (1-8),
MPaKTUKO-
OpPHEHTHPOBaHHbIE
3amanug (1-4)

HCIOJIb30BaHHEM
“H(OPMAITUOHHBIX
TEXHOJIOTHH;

- HaBBIKAMU BHIOOPA METOOB
Y UHCTPYMEHTAJIBHBIX CPEJICTB
HCKYCCTBEHHOTO MHTEJUIEKTa
JUTSL pETTICHUS 3a1aq
poeCCHOHAIBHOM
JEATETEHOCTH

MCTOAO0B C UCIIOJIb30BAHHEM

Loginom, cocraBicHue
mporpamm Ha Python ¢
HCIIOJIH30BaHUEM 0A30BBIX
KOHCTPYKUUH, yCIOBUH,
LIUKJIOB, MACCUBOB)

WCTIOJIb30BaHUEM
Loginom,

peleHus 3a1aHui Ha
COCTaBJICHHE IIPOTPaMM
Ha Python c
WCTIOJIH30BaHUEM 0a30BbBIX
KOHCTPYKIIUH, YCIOBHA,
IIUKIJIOB, MACCHBORB)

JUTSL PEIICHYSI 32124 MacCHBOB IIUKJIOB, MAaCCHBOB
npodeccHOoHANEHON

JIeSTEILHOCTH

Banets: perieHue MPaKTHKO- 000CHOBAaHHOCTH JlaGopaTopHsbie

- HaBBIKaMU PUMCHCHHUS OpPUEHTHPOBAHHBIX U MIPUMEHEHHS METOJIOB 3amanus (1-8),
METOJIOB MHTEIUICKTYalIbHOTO | TaOOPATOPHBIX 3aIaHHN: JUTS: MPaKTUKO-
aHaJu3a JaHHBIX C MPUMEHEHUE PA3TNIHBIX peleHus 3aIaHui C OpPHEHTUPOBaHHbIC

3amanus (1-4)




1.2 lIkaJjel OLIECHUBAHUS:
Texymuii KOHTPOJb YCIIEBAEMOCTH U MPOMEKYTOUYHAs aTTECTAlMsl OCYLIECTBISETCS B paMKax

HaKOIUTENbHOM OamibHO-peiiTUHrOBOM cuctemsl B 100-0annbpHoM mIkase:

50-100 6amnoB (3a4TE€HO)
0-49 6annoB (He 3a4TEHO)

2 TunoBbIe KOHTPOJIbHbIE 3aJJaHUSI HJIM MHBbIE MAaTepPHUaJIbl, HEOGX0AMMBbIE AJIsI OL[EHKH
3HAaHW#, YMeHU#, HAaBBIKOB M (WJIH) ONbITa AEATEJbHOCTH, XapaKTE€PHU3YIOIIUX 3Tambl
dopMHupoBaHMSA KOMIIETEHIUI B MPOLiecCe 0CBOEHUSA 06pa30BaTe/JIbHOM MPOrpaMMblI

XA RN =

Bomnpocsl k 3a4ery

TeopeTnyeckue BONpPOCHI
DTallel pa3BUTHS CUCTEM HCKyccTBeHHOTO uHTeutekTa (CHUN).
OcHOBHBIE ITOHATHS U OIIPEIETICHNS HCKYCCTBEHHOT'O MHTEILIEKTA.
OcHOBHBbIE HaIIPaBJIECHHS Pa3BUTHUS HCCIIEIOBAaHHHI B 00JaCTH CUCTEM MCKYCCTBEHHOTO MHTEIJIEKTa
CrpyKTypa CUCTEM UCKYCCTBEHHOTO MHTEIIEKTa.
Apxutextypa CUN.
Metononorus noctpoenns CUN
OkcneptHile cuctemsl (JC) kak Bug CUN.
OO0mas cTpykTypa u cxema pyHkauonupoBanus JC.
[Ipencrapienue 3HaHUH.
. OcHoBusle nonatus. Cocras 3nanuit CUU.
. Opranuzauus 3nanuit CUN.
. Mogenu npencrapneHus: 3HaHui. [IpecTaBieHne 3HaHUM ¢ TOMOIIBIO CUCTEMBI TTPOTYKITUH
. OcHoBHl si3b1Ka Python. Ba3oBbie KOHCTPYKIHMY SI3bIKA: TIEpEeMEHHbIE, (DYHKIIMH, MACCHUBEI
. OcHoBsl s13b1Ka Python. Ycnosus u uukisl. Knacesl 1 00beKThI
. OcHoBsl s13b1ka Python.IlocnenoBarenbHOCTH: CITUCKH U KOPTEKH
. MlckyccTBeHHBI HEHPOH KaKk OCHOBA HEHPOHHBIX ceTer (QPYHKIHS eIMHUYHOTO CKauKa)

17. UckycCTBEHHBIH HEHPOH KaK OCHOBA HEWPOHHBIX ceTell (CurMouaanbHas (pyHKIUS aKTHBAIIH )

. MlckyccTBeHHBIN HEWPOH Kak OCHOBA HEMPOHHBIX ceTel (TMIepOOTUIeCKUN TaHTEHC)

19. OnHOCOWHBIC HEUPOHHBIC CETH.
20. MHorocoifHble HEHPOHHBIE CETH.

. OOyuaromias BEIOOpKa.
. TecroBas BeIOOpKA.
. O0yuenue ¢ yuuTenem.

24. OOyuenue 6e3 yuuTens.

26.
27.

. O630p crienmanM3npPOBaHHBIX OMOIMOTEK I TOCTPOeHUs HeWpOoHHBIX ceTtel (NumPy,Pandas,
matplotlib)

00630p crienuaNTu3uPOBaHHBIX OUOIMOTEK ISl MOCTpoeHus HelpoHHbIX ceTelt (Theano, TensorFlow)
0030p crienuaT3uPOBaHHBIX OMOIHOTEK IS MOCTpOoeHUs HelipoHHBIX ceTeil (Keras, PyBrian)

28. IIpuMeHeHne cucTeM HCKYCCTBEHHOT'O HHTEIUIEKTa B IPO(ECCHOHANBHON NesTeTbHOCTH

IIpakTHKO-OPHEHTHPOBAHHbIE 321aHUA K 3a4eTy

3apanmue 1 (Loginom)

Ha ocHoBe mpecTaBIeHHOTO Ha0opa TaHHBIX IOCTPOUTH MOJIENb JOTUCTUYCCKON PErpecCuu
(TTpumeuanue: B CiieHapuu co3aTh ABa y3na: Jloructuueckas perpeccust u HelipoceTs (knaccupukariys)).
[TocTpouTs Ky6 ¢ MaTpurieit ommmooK mporHo3a.

3ananmne 2 (Python)

Bxian B 6anke coctaBisier X py6ielt. Exkeromno oH yBenmudauBaeTCs Ha P IponeHToB, TTociie 4ero ApooHas
9acTh Komeek oTopacsiBaeTcs. OnpenenuTe, yepes CKOJIbKO JIET BKJIAJ COCTAaBUT He MeHee Y pyOneil. Hamummre
porpaMmy, KOTopasi 1Mo NaHHBIM yuciaMm X, Y, P ompenenser, CKOJAbKO JET MPOUIET, MpEeXIe YeM CyMma
JIOCTUTHET 3HAYeHUS Y.



3ananme 3 (Python)

OLEHUTh DKOHOMHYECKYIO JICATEILHOCTh HECKOJBKHX IPEIIPUITHH. UzBecTHBI Ha3BaHUS
NPEANPHUATHI, 3HAYCHUS! TUIAHOBOTO 00BEMa PO3HUYHOrO TOBapooOopoTa M 3HaueHHs (pakTuueckoro oObEma
PO3HUYIHOTO TOBapooOopoTa. TpedyeTcst onpeaenTh:

1. IPOLIEHT BBIMOIHEHUS TIAHA KAXK/IBIM TIPEANPUATHEM

2. KOJIMYECTBO NMPEANPUATHIA, HEJOBHIITOJTHUBIIMX IUIaH

3. HanOOJIBIINIA TITAHOBBIN TOBAPOOOOPOT

4. yHIOpsIIOYNTh IPEATNPHUATHS 110 BO3PACTAHHIO IIJIAHOBOTO TOBApOOOOpOTa

3ananmne 4. (Python)
Ha ocHOBaHMM TIpEeJCTaBICHHBIX aHHBIX HAMKCAaTh HPOrpaMMy Uil TIPOTHO3MPOBAHUS IEH Ha
HEJIBUKUMOCTH € Tpa(uIecKiM BBHIBOJIOM JIaHHBIX (MPHUMEYaHUe: UCIIONB30BaTh OMOIMOTEKH numpy 1 matplotlib)

3adeTHOE 3alaHuE BKJIIOYACT 2 TEOPETHUECKUX Bompoca M | U3 mepeyHs MpakTUKO-OPUEHTUPOBAHHBIX
3aJaHuH.

KpuTtepun oneHuBanusi:
MakcuMallbHOe KOJMYECTBO OAJIOB 3a OTBET IO 3adeTHOMY 3amaHuio — 100 (Kaxaelii BOIPOC HMEET
OJIMHAKOBBIN BEC MPH BHICTABICHNN UTOTOBOM OIICHKH )

50-100 6ans0B (3auTEeHO) UznoxeHnHsli  Matepuan (QakTHYeCKd BEpeH, Haluyue TIIyOOKuX
WCUEPNBIBAIOIINX 3HAHUH; TPaBWIbHBIC, YBEPEHHBIE JCHCTBHA IO
MIPUMEHEHUIO TIOYYECHHBIX 3HAHWH Ha MPaKTHKE, TPAMOTHOE U JIOTUYECKH
CTpOHHOE U3JI0KEHUE MaTepuaia Mpy OTBETE; NPAKTUKO-OPHEHTHPOBAHHOE
3aj1aHKe BBITIOJIHEHO MPAaBUIIBHO U IPOKOMMEHTHPOBAHO; HAIMYUE TBEPABIX
U JIOCTAaTOYHO TIOJIHBIX 3HAHMH, NMPaBWIBHBIE NEWCTBHSA MO NPUMEHEHHIO
3HaHWH Ha TIPaKTHKe, 4YEeTKOe W3JIOKCHUE MaTepuana, JIOIyCKArTCs
OT/ICNIBHBIC JIOTHYECKUE U CTHIIMCTHYECKUE TIOTPEIIHOCTH, HEYBEPEHHOCTD H
HETOYHOCTh OTBETOB Ha JIONOJHHUTEIbHBIE W HABOAAIINE BOIPOCHI;
MPaKTUKO-OPUCHTUPOBAHHOE 3aJlaHHE BBIIIOJHEHO IPAaBUJIBHO, HO HE
MPOKOMMEHTHPOBAHO; TMPH HEMOJIHOM OTBETE Ha BOMPOCHI; 3aTPyIHSETCS
OTBETUTHh Ha JIONIOJHUTEIBHBIC BOINPOCH];, MPAKTUKO-OPHEHTUPOBAHHOE
3aJ]aHre BBITIOJHEHO C OIMOKAMHU M OTCYTCTBYIOT KOMMEHTapUHU

0-49 6anJ10B (He 3a4TeHO) OTBeThl HE CBA3aHBI C BOIPOCAMH, HAaJM4YHe TPyObIX OIIMOOK B OTBETE,
HETMIOHMMAaHHE CYIIHOCTH M3JIaraéMoro BOIIPOCA, HEYMEHHME IPUMEHATh
3HaHUSA Ha TMpaKTHKe, HEYBEPEHHOCTh W HETOYHOCTh OTBETOB Ha
JIOTIOJIHUTENBHBIE M HABOJALINE BONPOCH]; TNPaKTHKO-OPUEHTHPOBAHHOE
3aJaHye HE BBIIIOJIHEHO.




JlabopaTopHble 3agaHus

Jla6opaTopHoe 3ananmne 1

Pa6ora ¢ ML mrardopmoit Loginom.

[Moctpoenne Helipocetn (perpeccusi). HeipoceTp (kimaccudukanus) ¥ JIOTHCTHYECKAs peErpeccus.
Hactpoiika y3moB (Jluneitnas perpeccus, Jlormcrtuyeckas perpeccus, Helipocets (perpeccusi), Heiipocersb
(xnaccudukanus), Cnustaue, Kaapkynsarop), Busyanuzatopos (Taommma, [{uarpamma, Ky0), moctpoenue mporaosa
0 IBYM MOJIETISIM.

JlabopaTopHoe 3agaHne 2

OcHoBbl s13b1ka Python. bazoBble KOHCTPYKITUH SI3bIKA: [IEPEMEHHBIC, (YHKIIH, MACCHBHI.

Cunrakcuc. BpiBon 3HAaYeHHWH pa3NUUYHBIX JACHCTBHH C TNEepeMeHHbBIMH B OKHe TepMuHana PyCharm.
Omneparop def. Tumer aprymenros ¢yakunu. [Ipumenenne QpyHkmid B pemeHny NpUKIaAHbIX 3axa4. Co3naHue
MaccuBa, MHOTOMEPHBIN MaCcCHB, ONIEPALUH C MACCUBAMU

JlaGopaTopHoe 3aganue 3

OcHoBwI s1361Ka Python. YcnoBust u nmukinel. Kimaccsl 1 0OBEKTHI.

Ycnosuas uncrpykius if-elif-else. Iuxn while B Python. Iukn for B Python. Cunrakcuc st co3maHust
kiacca. BcTpoeHHbie U nonb3oBaTenbekue atpuOyThl. [loss knacca (craTuueckue W quHamuueckue) B Python.
PerieHvie npuKkiIaqHbIX 33134

JladopaTopHoe 3a1anue 4

OcHoBsl s3bika Python.ITociieioBaTenbHOCTH: CITUCKU U KOPTEKHU.

Crioco06sI 3aanus criuckoB. Co3/laHue CIIMCKOB C MIOMOIIBI0 YMHOKEHHS.

OcHOBHBIE METOBI CICKOB. MHOTOMEepHBIe criucku. Co3manue koprexa. bazoBsie omepaTopbl U METOIBI
kopTexeil. KopTexxu B kauecTBe 3amuceil. Perenne npukiagabix 3a1aq

JlaGopaTopHoe 3agaHue 5

Buzyanuzanus u 06paboTka JaHHBIX.

[Moctpoenue rpadukos ¢ momorpto matplotlib. Jiunetinsiii rpaduk (plot) B matplotlib. Jlmarpamma
paccestaus (Scatter plot) B matplotlib. ITocTpoerne HeckoIbKHX TpadHUKOB (C UCIIOJIB30BAaHUEM METOIOB
add_axes() u metona subplot()).

JlabopaTtopHoe 3a1aHue 6

[Toctpoenue mozeneii Ha Python.

[TporHo3upoBaHue ¢ MOMOILBIO METOIa TMHEHHOH perpeccun. [Ipocras nuHelHas perpeccus co scikit-
learn. Merons! mocTpoeHust Mozenu. MHOKECTBEHHAs JIMHEHAS perpeccusi ¢ OMOIIBIO Kilacca
LinearRegression.Pemenne npuxiragabIx 3amad

Jla6opaTopHoe 3aganue 7

[Toctpoenune mozeneit Ha Python. Pemenue 3amad ¢ momomipro moaenu [lepeBa pemenwii. Perpeccus
JiepeBa pemeHni ¢ ucronb3oBanreM sklearn. Peannsanus anroputma fepeBa pemeHni Ui KiIacCUQ UK
(xnmaccuurarop DecisionTree). Pemnenue npukinanseix 3agadq

JlaGopatopHoe 3a1aHue 8

Pabota c Habopamu nanHbIx B OnOmnoreke PyBrain. Coznanue HelipoHHO# cetn ¢ Onbnnorekoit PyBrain.
Co3pmanne HeiipoHHOH ceTH npsimoe pactipoctpanenne FeedForward. O6yuenne Helipocetu. Mcnonp3oBaHue
SupervisedDataset B cozmannu Habopa TaHHBIX. Pemenne npuKiTaHbIX 3a1a4

Kpurtepun oueHuBanus:
MaxkcumanbHoe KoIn4ecTBo 6aiioB — 80 0annos
3a BRINIOJHEHHE KaXI0TO JIAOOPATOPHOTO 33/1aHus 00yUJaIOMIMIACS MOXKET MoIy4nTh 10 10 fasioB

10 6ans10B 3ajlaHue BBIIOJHEHO BEPHO

7-9 6asi10B [Tpu BeITIOTHEHUH 3a]aHKs OBLTH JOTYIIIEHBl HETOYHOCTH, HE BIHSIOIINE HA PE3YIbTAT
4-6 0a1;10B I1pu BEIMOTHEHNH 3aJaHUs OBUIM TOMYTIECHBI OITHOKHN

1-3 6anaa IIpu BEIMOTHEHUH 3aJJaHUS OBUIH TOMYIIEHBI CYIIICCTBEHHBIC OIIHOKH

0 6aJL10B 3amaHne He BBIMOJHEHO




Onpoc

1. DTamnbl pa3BUTHS CUCTEM UCKyccTBeHHOTo uHTemIekTa (CUN).

2. OcHOBHbIE NOHATHS U ONPEAETICHUS UCKYCCTBEHHOTO HHTEIUIEKTA.

3. OcHOBHBIC HaNpaBJICHU PA3BUTHUS HCCICAOBAHUN B 00JIACTH CUCTEM UCKYCCTBEHHOI'O MHTEIIIEKTa
4. CTpyKTypa CHCTEM UCKYCCTBEHHOTO MHTEIICKTA.

5. Apxutektypa CUN.

6. Merononorust noctpoeranst CUU

7. Oxcneptable cuctemsl (JC) kak Bun CUU.

8. O6wmas cTpykTypa u cxema ¢pyHkuuoHuposanus OC.

9. Ilpencrasienne 3HAHUIA.

10. OcuoBusie nmousitusi. Coctas 3nanuit CUU.

11. Opranuzauus 3nanuit CUN.

12. Mopenu npeacTtaBienus 3Hanui. [IpencrapieHue 3HaHUH C TTIOMOIIBIO CUCTEMbBI POY KA
13. OcHoBbl s1361Ka Python. bazoBble KOHCTPYKIIUH SI3bIKA: IEPEMEHHBIC, (PYHKIIUH, MaCCUBBI

14. OcHoBwl s1361Ka Python. YcnoBus u nukier. Knaccel 1 00beKThI

15. OcHoBrl s1361Ka Python.[TocnemoBaTenbHOCTH: CITUCKHU B KOPTEKH

16. HckyccTBeHHBII HEHPOH KaKk OCHOBA HEMPOHHBIX ceTel (PyHKIMS eIUHUIHOTO CKavKa)

17. HckyccTBeHHBIH HEHPOH Kak OCHOBAa HEMPOHHBIX ceTel (CUrMouaaIbHas QYHKIUS aKTUBAIIUN)
18. HckyccTBeHHBIN HEHPOH KaK OCHOBAa HEMPOHHBIX ceTel (TMIepOO0IMYeCKUl TAHT€HC)

19. OpHOCHOWHBIE HEHPOHHBIE CETH.

20. MHuorocnoiHble HEUPOHHBIE CETH.

21. OOyuaromas BEIOOpKa.

22. TectoBas BEIOOpKA.

23. OOyueHue ¢ yYuTeNIeM.

24. OOyueHue 6e3 yuuTeds.

25. O0630p cnenuamTM3uPOBAHHBIX OMOIUOTEK I TOCTPOeHHs HeHpoHHBIX cerell (NumPy,Pandas,
matplotlib)

26. O030p crerUaTU3UPOBAHHBIX OUOJIMOTEK [Tt MOCTPoeHUs HelpoHHbIX ceteit (Theano, TensorFlow)
27. O0630p crenuaTu3upPOBaHHBIX OMOIMOTEK [T MOCTPOSHUS HepoHHKIX cetel (Keras, PyBrian)
28. IlpuMeHeHHe CHCTeM HCKYCCTBEHHOTO MHTEIUIEKTa B TPO(ECCHOHANBHON e TeTbHOCTH

Kputepuu onennBanus:

JIaHHBII TMepedeHb BONPOCOB Ui MPOBEACHHS ompoca sBisgeTcss npuMepHbIM. OH  MOXKeT
aKTyaJIM3MPOBATHCS TPEINoiaBaTesieM 10 He00X0AUMOCTH.

Omnpoc npoBoAWTCS B YCTHOHM WM MHCBMEHHOW (opme (Ha ycMOTpeHHe mpemnoaaBatens) ['pynmupoBka
BOIPOCOB JJIs ONIPOCa MPOU3BOAUTCS MPENoJaBaTeNeM.

MaxkcuMaJjbHoe KOJIN4ecTBO 0aJ1710B — 20 0a/1)10B
3a yyactue B ompoce oOydaroluicss MoxkeT moiyuutb no 20 OammoB. B xoxe ompoca mpu orBere Ha
OTJIENBHBIN BOMPOC 00YYAIOIIMHCS MOXET MOJYYUTh 110 2 6aJJI0B

2 6aj1a

JlaH 1oJIHBIM, pa3BEpHYTHI OTBET HA MOCTABJIEHHBIM BOIPOC, CUCTEMHO IOKAa3aHa
COBOKYITHOCTh OCBOCHHBIX 3HAaHMH 00 OOBEKTe, MPOSBIAIOMIASCS B CBOOOTHON
ONIEPUPOBAHUK OCHOBHBIMH MOHATUSIMH Y4eOHOTO Kypca. OTBET XapaKTepu3yercs
COJIEPIKATEIIBHOCThIO, KOHKPETHOCTHbIO, 3HAHWEM OCHOBHOM M JOMNOJHUTEIbHOU
JIUTEPATYPBI, PEKOMEHIYEMOU IO TE€ME, YETKOCTBI) M JIOTUYHOCTBIO H3JIOKCHUS
MaTepuana.

1 6aaa

JaH HemonHbII W HEMOoC/eIOBATEbHBIM OTBET Ha IOCTaBJICHHBIM BOIPOC.
[IpucyrcTBytoT (hparMeHTapHOCTh, HEIIOTUYHOCTh M3JI0KeHUs. OOydaronuiics He
OCO3HAET CBSI3U MEXKIY MOHATHUAMH, KOHLETITYalbHbIE NIEPECEUCHHUS, CTPYKTYPHBIC
3aKOHOMEPHOCTH. OTtcyTcTBYyeT KOHKpETHU3aIus u JI0Ka3aTeIbHOCTb.
JononHUTENbHBIE W YTOUYHSIOLIME BOIPOCHI IMPENOJABATEN HE MPUBOIAT K
KOPPEKLUHU OTBETA HA TIOCTABIICHHBIE BOMIPOCHL.

0 6an0B

OO0yuaromuiics 3aTpyAHSIETCS] OTBETUTH HA BOTIPOCHI




3 MeToauyecKue MaTepuasbl, onpejedoiiyde NpoueAypbl OLEeHUBAHUSA 3HAHWIA,
YMEeHUU, HABBIKOB U (/M) ONbITA AeATe/IbHOCTH, XapaKTepPU3YIUIMX 3Tanbl pOPMUPOBAHUSA
KOMIIeTeHI M1

[Ipouenyps! olleHHBaHUS BKIIIOUYAIOT B €05l TEKYIIUN KOHTPOJIb U IPOMEXKYTOUHYIO aTTECTALUIO.

Texkymmid KOHTPOJIb YCIEBAEMOCTU IPOBOJUTCS C HCIIOJIB30BAHMEM OLICHOYHBIX CPENCTB,
IIPEACTABJICHHBIX B I1. 2 JAHHOTO MTPWJIOKEHUS. Pe3yabTaThl TEKyIIEr0 KOHTPOJIS JOBOASTCS IO CBEICHUS
CTYJIEHTOB JI0 IPOMEKYTOYHOM aTTECTaLUH.

IIpomexyTouHAasi aTTeCTAUMA IPOBOIUTCS B popMe 3adeTa.

3adyer MOPOBOJAUTCA IO PACIUCAHUIO TPOMEKYTOYHOM aTTecTallud B IHUCbMEHHOM BHJIE.
KonunuectBo BompocoB B 3aueTHOM 3aaaHuu — 3. IlpoBepka OTBETOB M OOBSBICHHE pE3yIbTATOB
MIPOU3BOAUTCS B JIE€Hb 3aueTa. Pe3ynbTaThl aTTeCTallud 3aHOCATCS B BEIOMOCTh M 3aUETHYIO KHUXKKY
crynenra. CTyACHTBI, HE MPOMICAIINE MPOMEKYTOUHYIO aTTECTAlMI0 MO TpaduKy MPOMEKYTOIHOM
aTTeCTallH, TOJKHBI JTUKBUIUPOBATH 33/I0JXKEHHOCTh B YCTAHOBJICHHOM MOPSIKE.



Ipunoxenue 2
METOINYECKHUE YKA3AHUA 11O OCBOEHUIO JTUCIATIIJIMHBI

V4eOHBIM TUIAHOM MPEILYCMOTPEHBI CIICIYIOIINE BUIbI 3aHITHIA:

- 1a0OPaTOPHBIC 3aHSATHUS.

B xome maGoparopHbIx pabOT pPa3sBHUBAIOTCS HABBIKKA MPHUMEHEHHS COBPEMEHHBIX HH(OPMAIHOHHBIX
TEXHOJIOTHH, BBIOOpAa HMHCTPYMEHTAIBHBIX CPEICTB Ui OOpabOTKHM W aHalM3a SKOHOMHYECKHX [TaHHBIX B
npohecCHOHATBHOMN AEATEIbHOCTH.

ITpu moAroTOBKE K Ja00OPATOPHBIM 3aHATHAM KaXIbIi CTYACHT JTOJDKEH:

— H3YYHTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATypy;

B nporiecce moAroToBKM K 1a0OPaTOPHBIM 3aHATHSAM CTYICHTBI MOT'YT BOCIIOJIb30BATHCS! KOHCYJIbTAIIHSIMHU
npernoiaBareis.

TeOpeTI/IquKI/Ie BOIIPOCHI TOJI>KHBI OBITH HU3YUCHBI CTyACHTAMH B XOI€ CaMOCTOSITEIILHOUN pa6OTBI.
KoHTposib caMOCTOSTEIbHON PabOThl CTYACHTOB Haja Y4eOHO#H MpOrpammoii Kypca OCYIIECTBISIETCS METOIOM
OIpoca M BBIMOJHEHHs JIAOOPATOPHBIX 3adaHuil. B Xo1e caMOCTOATEIbHONW pabOThl KaKIbI CTYyAEHT 00s3aH
[IPOYUTATh OCHOBHYI0 U II0 BO3MOXHOCTU JOIOJHHUTEIBHYI JIATEPATypy IO H3ydaeMod Teme. Bwiaenurts
HETOHATHBIC TEPMHUHBI, HAUTH MX 3HAYCHUE B JINTEPATYPE.

21_]'[5[ IMOATOTOBKM K 3aHATHUAM, TCKYHIEMY KOHTPOJIIO U HpOMe)KyTO‘IHOﬁ arTeCTau CTYACHTBI MOT'YT
BOCIIOJIb30BAThCS  JIEKTPOHHO-OMOIMOTEUHBIMU cHcTeMaMH. Takke 00ydaroliuecss MOTYT B3sTh Ha JIOM
HEOOXOMUMYIO JIUTEpaTypy Ha aOOHEMEHTE YHHBEPCHUTETCKOH OHOIMOTEKH MM BOCIOJB30BATHCS YUTATBHBIMU
3aJIaMH.
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