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1. HEJIX OCBOEHUA TUCHUTITITUHBI

1.1 | popmupoBanue y oOydaromerocs 3HaHUH, YMEHWH W HaBHIKOB, HEOOXOAWMBIX [UIS TIPUMEHEHHS METONIOB |
HHCTPYMEHTAIbHBIX CPEICTB UCKYCCTBEHHOTO MHTEIUIEKTA B XO/I€ PELICHHS MPO(eCCHOHATBHBIX 3314

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, HMCIOJB3YEMBIX IIpH
pemeHnn npoecCHOHATBHBIX 3a1a4 (CooTHeceHOo ¢ nHankaropom 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 aHau3a MAaHHBIX C HCHOJIb30BaHMEM HH(MOPMALMOHHBIX TEXHOJOTHH (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 aHAIW3a JAaHHBIX C HKCIOJIB30BAaHUEM HWH()OPMAIIMOHHBIX TEXHOIOTHIA
(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 s3pika Python. bBa3oBble KOHCTPYKIHHU 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. Perienne npuknanabix 3amaa4q / JIab /

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. basoBble omeparopsl W MeTonsl Koprexeid.Koprexm B
KadecTBe 3anuceil. Pemenne npukranasix 3anaq / 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 |cucteM  HMCKYCCTBEHHOro  WHTe/ekra.  Apxutekrypa  CHUU. 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 npuknagnbix 3amay / Jlab /

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
MPUKIIATHBIX 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
JTAHHBIX. Perienue mpuknaaapix 3a1a4d / 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
TEXHOJIOTUU: HAYYHO-IIOMYJIIPHOE U3IaHUE Ha6j]1/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., TEXHOJIOTHH UX ITOCTPOCHUS: yaeOHOE TTocoOme rOCY/1apCTBEHHBIN p-ru/123026.html
Enucees, A. U., TEeXHUYECKUI 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 HeoOXOAMMOCTH IO 3aiBICHUIO OOYYAOMETOCS C OrPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBbS  y4eOHO-METONUYECKHE
MaTepHanbl MPeAOoCTaBIAI0TCA B (OpMax, agaNTUPOBAHHBIX K OTPaHMYEHUSIM 3I0pOBbs M BocHpusTus uH(opmarmu. [ns mui c
HapyIICHUsIMU 3peHus: B Qopme ayanodaiina;, B nedarHoid ¢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 HEOOXOIMMOW CHENHaTN3UPOBAaHHON
y4eOHOI MeOETbIO M TEXHUUECKUMH CPEICTBaMU O0YUICHUS:

- CTOJIB, CTYTIbS;

- MEPCOHATBHBINA KOMITBIOTED / HOYTOYK (TIEpEeHOCHOH);

- TIPOEKTOP;

- 9KpaH / UHTepaKTUBHAS TOCKa.

JlaboparopHble 3aHATUS TPOBOIATCS B KOMIBIOTEPHBIX Kilaccax, pabodne MecTa B KOTOPHIX 00OpYHOBaHBl HEOOXOJUMBIMH
JIMLEH3HOHHBIMH POTPaAMMHBIMH 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 CPEJICTB

IIpuiaoxenne 1

1 OnucaHMe nokKa3saTeJie U KPpUTEPUEB OLLCHUBAHUA KOMHETeH].[l/lﬁ Had pa3/IMYHbIX
ITalnax ux (l)OpMHpOBaHHH, OIIMCAHHE IIIKAJI OII€CHUBAHUA

1.1 Ilokazarenu ¥ KpUTEPUH OLICHUBAHUSI KOMIIETEHIUI:

3VH, cocrasisroiime
KOMIICTCHIIUHO

Tloka3arenu olleHUBaHUSI

Kpurepuu onieHuBaHus

CpenctBa
OLICHUBAHU

OIIK-5:CnocodeH ncnoabp30BaTh COBpEeMeH
NMPOrpaMMHBbI€e CPeICTBA NPH pelieHnd NPogecCHOHAIbHBIX 32/1aY.

HBbIC I/IH(l)OpMalll’IOHHbIe TEXHOJIOI'UHU U

3HaTh:

- OCHOBHBIC q)YHKHI/IOHaJ'H)HI)Ie
BO3MOKHOCTH IPOTPaMMHBIX
CPEIICTB MHTEJUIEKTYaJIbHON
00paboOTKH TaHHBIX,
HCIOJIB3YEMBIX ITPU PECIICHUN
po¢eCCUOHANTFHBIX 3a]1a4;

- OCHOBHEBIC q)YHKIII/IOHaJ'II)HI)Ie
BO3MOKHOCTH IIPOTPaMMHBIX
CPEICTB MHTEIUIEKTyaTbHOU
00paboOTKH TaHHBIX,
HCIIONIE3YEMBIX TIPH PEIICHUH
poeCCHOHATTLHBIX 3a/1a1

U3y4aeT OCHOBHYIO U
JIOTIOJIHUTENIbHYFO
JUTEPATYPY, COAEPIKAILYIO
Marepuasl 00 OCHOBHBIX
IIOHATUAX
WHCTPYMEHTAIBHBIX
CpeJICTBax U
MaTéMaTHYCCKUX METOAaX,
HCIIOIB3yEMBIX IIPU
pemeHnn
po¢eCCHOHANTBHBIX 3a1ad,
JUTSA TIOATOTOBKY K 3a4eTy, U
oTpocy

MOJIHOTA U
COJZIEPKATEIBbHOCTh OTBETA
Ha 3a4eTe, YCTHOM
OIIPOCE, COOTBETCTBUE
OTBETOB MaTepuaiy,
cozepKalleMcs B
HM3y4YEeHHOMU JINTEepaType

Ompoc (Bompockr 1-
28), BOIIPOCHI K
3auery (1-28)

YMerh:

- IPUMEHSTH METOIBI
WMHTEIJIEKTYaIbHOTO aHaTN3a
TAHHBIX C UCTIOIh30BAHUEM
HH(POPMAITHOHHBIX
TEXHOJIOTHH,

- OCYIIECTBIISITH BHIOOP
METOJIOB H
WHCTPYMEHTAJIBHBIX CPENICTB
HCKYCCTBEHHOTO MHTEIIEKTA

pelieHne MPaKTHKO-
OPHCHTUPOBAHHBIX U
1a00paTOPHBIX 3aIaHUN:
MPUMEHEHUE Pa3TIMYHbBIX
METOJ/IOB C UCIOJIb30BaHHEM
Loginom,

COCTaBIICHHE TIPOTPaMM Ha
Python ¢ ucmons3oBanmeM
0a30BBIX KOHCTPYKITHH,
YCJIOBHI, IUKIIOB,

MIPaBUILHOCTD PEIICHIS
3aJIaHAN Ha

MIPUMEHEHHUE Pa3TMIHBIX
METOJIOB C
HCII0JIb30BaHHEM
Loginom,

COCTaBJICHHE MTPOTPaMM
ua Python ¢
HCII0JIL30BaHHEM 0a30BBIX
KOHCTPYKIIUH, YCTIOBUH,

JlaGopatopHsbie
samanus (1-8),
PaKTHKO-
OPHEHTHPOBAHHbIC
samanus (1-4)

HCIIOIB30BaHUEM
MH(OPMAITHOHHBIX
TEXHOJIOTHIA,

- HaBBIKaMH BBIOOpa METO/IOB
Y WHCTPYMEHTAIBHBIX CPEJICTB
HCKYCCTBEHHOTO MHTEJIEKTA
JUTSL PEIleHMs 3a/1a4
npodeccuoHanbHON
JICATEILHOCTH

METOJIOB C UCIIOJIb30BaHHEM
Loginom, cocraBienue
nporpamm Ha Python ¢
UCIIOJIb30BaHuEM 0a30BBIX
KOHCTPYKIUH, YCTIOBUH,
L[MKJIOB, MaCCHBOB)

HCIIOJIb30BaHUEM
Loginom,

peleHus 3a1aHni Ha
COCTaBJICHHE TTPOTPaMM
na Python ¢
HCIIOJIb30BaHUEM 0a30BBIX
KOHCTPYKIIUH, YCIIOBUH,
IIUKJIOB, MACCHBOB)

JUTSL pelIeHHs 337149 MacCHBOB IIMKJIOB, MaCCUBOB
npodeccnoHanbHON

JESTETbHOCTH

Bnagers: pelIeHne IpakTHKoO- 000CHOBaHHOCTh JlabopatopHbie

- HaBBIKAMU ITPUMECHEHHUS OPHEHTHUPOBAHHBIX U NPUMEHEHHUS] METOJIOB samanus (1-8),
METOJI0B MHTEIUIEKTYaJIbHOTO | JJADOPAaTOPHBIX 3aJaHUi: TS HPaKTHKO-
aHaM3a JaHHBIX C MPUMEHEHUE PA3THYHBIX pelIeHHs 33/IaHHH C OpPHEHTHPOBAHHEIE

samanus (1-4)

1.2 lIxajs!l OLIEHUBAHUA:




Texylmuil KOHTPOJIb YCIIEBAEMOCTH M IIPOMEKYTOYHAsl aTTECTalysl OCYILECTBIIAETCS B paMKax

HAKOMUTEIBbHOW OaJUTbHO-PEHTUHTOBOM cucTeMbl B 100-0anmpHON mIKane:

50-100 GayoB (3auTeHO)
0-49 GanoB (He 3a4TEHO)

2 TunoBsie KOHTPOJIbHbIC 3aJdHUA WJIX HHbI€ MATE€pPHaJIbI, H606X0,C[I/IMble AJIA OIL€HKH
3HaHHﬁ, YMeHHﬁ, HAaBBbBIKOB H (I/IJ'[I/I) OonbITa A€ATE/IbHOCTH, XAPAKTCPUIYIOILIUX ITAIllbl
(l)Ole/IpOBaHI/IH KOMl'leTeH].ll/lﬁ B IIponecce 0OCBOCHUA 06paBOBaTeJle0ﬁ MporpamMmabl

HBOOo~NooO~wWNE

26.
27.
28.

BOl'lpOCbI K 3a49€Ty

Teopernyeckue BONpPOCHI
Oransl pa3BUTHSI CUCTEM HCKyccTBeHHOro nnremiekra (CUN).
OCHOBHBIE MTOHSTHS U ONPEIeTICHUS UICKYCCTBEHHOT'O MHTEIIICKTA.
OcCHOBHBIE HaNpaBJICHUS Pa3BUTHS MCCIIEJOBAHHI B O0JIACTH CUCTEM UCKYCCTBEHHOTO MHTEIIIEKTa
CTpyKTypa CHCTEM HCKYCCTBEHHOTO MHTEIIEKTA.
Apxurektypa CUN.
Metononorus moctpoennst CUN
OkcnieprHble cuctemsl (OC) xak Bug CUN.
O6mras cTpykTypa u cxema pyHkmuonuposanus IC.
IIpencrapienue 3HaHUM.

. Ocnosnsie mousatus. Cocras 3uanuit CUU.

. Oprannzanus 3aanuit CUU.

. Moaenu npencrabieHus 3HaHui. [IpeacTaBieHrne 3HaHUN € TOMOIIBIO CUCTEMBI TTPOAYKITUH

. OcHoBbI s13bIKa Python. Ba3oBbie KOHCTPYKIIMH SI3bIKA: TIEPEMEHHBIC, (DYHKIMH, MACCHBBI

. OcHoBbI s1361Ka Python. Yemoeus u nukist. Kimaccsr 1 00BeKTHI

. OcHoBbl s13b1ka Python.TTocne0oBaTebHOCTH: CITUCKU U KOPTEXKHU

. MckyccTBeHHBIN HEMPOH Kak OCHOBA HEMPOHHBIX ceTel (PyHKIIMS SIMHUYHOIO CKauKa)

. MIckyccTBeHHBINM HEMPOH KaK OCHOBA HEHPOHHBIX ceTel (CurMonaanbHast (PYHKITNS aKTUBAIIAH )
. MIcKkycCcTBeHHBIM HEMPOH KaK OCHOBA HEMPOHHBIX ceTel (THIepOOTNISCKUi TAaHTCHC)

. OmHOCHOWHBIE HEHPOHHBIE CETH.

. MHorociolHble HEWPOHHBIE CETH.

. OGyuarorras BEIOOpKA.

. TecroBas BeIOOpKA.

. OOyueHmne ¢ yauTenem.

. OOyuenne 0e3 yduTEIs.

. O630p crienmanTu3npPOBaHHBIX OMOIMOTEK [Tt TOCTpOeHuUsT HelpoHHEIX cetelt (NumPy,Pandas,

matplotlib)

0030p crienranu3upPOBaHHBIX OMOIHOTEK s TOCTpoeHus HeHpoHHBIX ceTert (Theano, TensorFlow)
00630p crienuan3uPOBAHHBIX OMOIHOTEK s TOCTpoeHus HelpoHHBIX ceTeil (Keras, PyBrian)
[TpumeHeHne crucTeM HCKYyCCTBEHHOTO MHTEIUIEKTA B IPO(ECCHOHATBHON eI TebHOCTH

IIpakTHKO-OpHEHTHPOBAHHBIE 3aJaHNUS K 324eTy

3apanne 1 (Loginom)

Ha ocHoBe npencraBieHHOro HabOpa JaHHBIX MOCTPOUTH MOJEIb JIOTHCTUIECKON PErpeccuu
(ITpumeuanue: B CueHnapuu co3aath asa y3na: Jloructuueckas perpeccus u Helipocers (kiaccupukars)).
[octpouts Ky6 ¢ Marpuriei ommoOoK mporaosa.

3amanue 2 (Python)

Bkian B Ganke cocraBisier X pyOuieid. ExerosHo oH yBenuuuBaeTcs Ha P poOIeHTOB, MOCIIE Yero ApooHast
9acTh Koreek orOpaceiBaercs. OnpeiennuTe, Yepe3 CKOIbKO JIET BKJIaJ COCTaBUT He MeHee Y pyOueit. Hanummre
nporpamMMmy, KOoTopasi 1Mo JaHHbIM udciaM X, Y, P ompezgenser, CKOJBKO J€T HMPOHAET, MpPEKIE YeM CymMma
JIOCTUTHET 3Ha4YeHus Y.

3apanme 3 (Python)



OLEHUTh OSKOHOMHYECKYIO JESTCIBHOCTh HECKOJBKHX  IPEANPUSTHH. W3BecTHBI  Ha3BaHUs
MPENpHUsITHH, 3HAYCHUS TUIAHOBOTO 00BbEMa PO3HUYHOIO TOBapooOOpoTa M 3HAa4YeHUS (DaKTHUECKOro oOBEMa
pO3HHUHOTO ToBapoobopoTa. Tpebyercs onpeaenuTs:

1. IpOLIEHT BHIMOJHEHUS TIJIaHA KAXKBIM MPEANPUSTHEM

2. KOJIMYECTBO MPEANPUSATHIA, HETOBBITOJIHUBIINX TJIAH

3. HanOONBIIHIA TUNTAHOBBIA TOBAPOOOOPOT

4. yopsAA0YUTh MPEANPHATHS 10 BO3PACTAHHIO TNIAHOBOTO TOBapOOOOpOTa

3ananmue 4. (Python)
Ha oOCHOBaHMH TMPEACTABICHHBIX [AaHHBIX HAMKCaTh [POrpaMMy Uil [POTHO3UPOBAHUS IIEH Ha
HEJIBI)KUMOCTD € Tpa)iueCKUM BBIBOJIOM JIaHHBIX ([TPUMEYaHHe: UCIONIb30BaTh OnOmuoTekn numpy u matplotlib)

3adeTHOE 3alaHue BKIIIOYACT 2 TEOPETHUECKHX BOMpoca M | U3 MepedHs IMPaKTHUKO-OPUEHTUPOBAHHBIX
3aJaHuH.

Kputepun ouennBanms:
MakcuMabHOE KOJIMYEeCTBO OaioB 32 OTBET Mo 3adeTHoMy 3ananuio — 100 (kaxnplii BOIpoc MMeeT
OJIMHAKOBBIN BEC MPHU BBICTABICHUH UTOTOBOM OIIEHKH)

50-100 6an10B (3a4TEHO) Wznoxenusld  Marepwan  (pakTHYECKH BEpeH, HalU4he TIITyOOKHX
WCYEPIIBIBAOIINX  3HAHWM; IpaBUJIbHBIC, YBEPEHHBIE JEHUCTBHUS IIO
IMPUMCHCHUIO TMOJTYYCHHBIX 3HAaHUH Ha IIPAKTUKE, T'PAaMOTHOC U JIOTHUYCCKU
CTPOWHOE M3JIOXKCHUE MaTepralia MpH OTBETE; IPAKTHKO-OPUEHTHPOBAHHOE
3aJaHuC BBITIOJIHEHO NIPaBUJIbHO U IPOKOMMCHTHUPOBAHO; HATMYUE TBEPAbIX
N OJ0CTAaTOYHO IIOJHBIX 3HaHHI71, IIpaBUJIbHBIC ﬂeﬁCTBHH M0 NPUMEHCHUIO
3HAHWH Ha TIPaKTHKe, YETKOe W3JIOKEHHE MaTepuana, JOIyCKaloTCs
OT/ICJIbHBIE JIOTHYECKUE U CTHIIMCTHYECKUE TIOTPEIIHOCTH, HEYBEPEHHOCTD
HETOYHOCTh OTBETOB Ha JIONOJHUTEIbHBIE W HABOAAIINE BOIPOCHI;
IPaKTHKO-OPHEHTHPOBAHHOE 3aJaHHe BBINOJIHEHO MPABHJIBHO, HO HE
IPOKOMMEHTHPOBAHO; NP HEMOJIHOM OTBETE HA BOMPOCHI; 3aTPyIHIETCS
OTBETUTHh Ha JIONOJHUTEIBHBIC BOINPOCH], IPAKTUKO-OPHEHTHPOBAHHOE
3a1aHNe BBIIIOJIHEHO C OIIMOKaMH M OTCYTCTBYIOT KOMMEHTapUH

0-49 6a10B (HE 32UTEHO) OTBeTBl HE CBSI3aHBI C BONPOCAMH, HANW4YHE TPyOBIX OMMOOK B OTBETE,
HEMOHMMAaHUE CYIIHOCTH W3JIaraeéMoro BOIPOCa, HEYMEHHE MPUMEHSTh
3HaHUS HA TPAaKTUKE, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha
JIOTIONTHUTENBHBIC W HABOJIIUE BOIMPOCHI; MPAKTUKO-OPUCHTHPOBAHHOEC
3aJ]aHue HE BBITOIHEHO.




JlaGopaTopHble 3agaHust

JlaGopaTopHoe 3aganmue 1

Pa6ota ¢ ML mnardopmoii Loginom.

[Moctpoenne Helipocetn (perpeccusi). Heiipocers (knaccudukanms) W JIOTUCTHYECKAS PErpeccus.
Hactpoiika y3mor (Jluneitnas perpeccus, Jlorucruyeckas perpeccusi, Heiipocets (perpeccus), Heiipocers
(xmaccudukanus), Ciusaue, Kanbkynsrop), Buzyanusaropos (Taonuma, duarpamma, Ky0), mocrpoenue nporaosa
10 IBYM MOJCJISAM.

JlabopaTopHoe 3aganue 2

OcHoBblI si3bika Python. BazoBble KOHCTPYKIIMM SI3bIKA: TEpEMEHHBIC, QYHKIIH, MACCHBBHI.

Cuntakcuc. BpiBox 3HAYeHUH pa3NUUYHBIX JACHCTBUH € IMEpPEMEHHBIMH B OKHe TepMmuHaia PyCharm.
Oneparop def. Tumer aprymentoB ¢gynkuuu. [IpuMenenne QyHKIWN B pellieHUH MPHUKIAAHBIX 3a1ad. Co3laHne
MaccHBa, MHOTOMEPHBIA MacCHB, OTepaIiy ¢ MacCUBaMHU

JlabopaTopHoe 3ananue 3

OcHoBbl si3bika Python. Venosus u kb, Kitaccbl 1 00bEKTHI.

VYcnosuas nncrpykmus if-elif-else. Iluxim while 8 Python. ITukn for B Python. Cunrakcuc mis co3maHvst
Knacca. BerpoeHHble U mosb3oBaTenbckue atpuOyThl. [lons kiacca (craTuueckue W auHamudeckue) B Python.
Pemenne mpukiagHpIX 3a/1aq

JlabopaTopHoe 3aganue 4

OcHoBbl si3bika Python.[TociaenoBaTenbHOCTH: CIIUCKU H KOPTEXKH.

Crnioco0Obr 3aanust ciuckoB. Co3/laHue CIMCKOB € IIOMOIIBI0 YMHOXKEHUSI.

OcHOBHBIE METOJIBI CTUCKOB. MHOTOMepHBIe criicku. Co3manue KopTexa. bazoBbie oneparopbl 1 METOBI
koprexend. KopTexxu B kauecTBe 3amnuceil.Penienre npukiiagHbIx 3a1a4d

JlaGopaTopHoe 3aganue 5

Busyammsamms n o0paboTka JaHHBIX.

IMoctpoenue rpadukop ¢ momoIipio matplotlib. Jlunelinsiii rpaduk (plot) B matplotlib. J{uarpamma
paccesitus (Scatter plot) B matplotlib. [ToctpoeHne HeckoIbKUX rPpadUKOB (C UCIOJIb30BAaHHEM METOIOB
add axes() u meroma subplot()).

JlaGopaTopHoe 3a1anue 6

[Toctpoenne mopeneit Ha Python.

[IporHo3upoBaHue ¢ MOMOIIBIO METOAa IMHEHHOH perpeccun. [Ipocras muHeitHas perpeccus co scikit-
learn. MeToabl mocTpoeHHsI MOJeTH. MHOKECTBEHHAS JIMHEHHAS PETPECCHs C IIOMOIIBIO Kiacca
LinearRegression.Pemenne npukiagHpx 3a1aq

JlaGopaTopHoe 3aganue 7

[Toctpoenne moneneit Ha Python. Pemenue 3amad ¢ momomsto monenu [lepeBa permenuid. Perpeccus
JiepeBa pelieHuil ¢ ucrons3oBanueM sklearn. Peanuzanus anroputma aepeBa pelieHui i Knaccupukanum
(xmaccudukarop DecisionTree). Pemmenne npukinaaHbIx 3a1a4d

JlaGopaTopHoe 3aganue 8

Pabota c Habopamu nansbix B Oubianorexe PyBrain. Co3nanue HelipoHHO# ceT ¢ Oubnnorekoii PyBrain.
Co3pmanne HelipoHHOH ceTH mpsiMmoe pacnpoctpanenne FeedForward. O0y4enue Heiipoceru. Micionb3oBanue
SupervisedDataset B coznanuu Habopa JaHHbIX. Perienne npukiagHbIx 3a1a4y

Kpurtepun oueHuBanus:
MaxkcuMajbHOe KoJimyecTBo 0a10B — 80 0a/10B
3a BBIMIOJTHEHHE KAXKJIOTO JIA00OPATOPHOTO 3a/1aHusl 00yJaroIuKcs MOXKeT moydnTh o 10 6asios

10 6aan0B 3ajaHue BHINOJIHEHO BEPHO

7-9 6aji10B [Ipu BeIIONHEHNH 3aJaHKs ObUIM TONYLIEHBl HETOYHOCTH, HE BIUSIOIINE HA PE3YIbTaT
4-6 6aaJ10B [Ipu BBINIOJIHEHUH 3a/1aHKS ObUTH JIOMYLIEHbI OIIHMOKU

1-3 6anna [Ipu BeINIOJIHEHUH 3a/1aHKS ObUTH JIOMYIIEHBI CYLIECTBEHHBIE OIMOKU

0 6am10B 3anaHne He BLIOIHEHO




Omnpoc

1. Dransl pa3BUTHsI CUCTEM HCKyccTBeHHOro nHTeekTta (C1UN).

2. OcHOBHBIE TIOHSATHS U ONPEACICHUS UCKYyCCTBEHHOTO MHTEIICKTA.

3. OcHOBHEBIE HampaBJICHUS PA3BUTHUS UCCIIEAOBAHUN B 00IACTH CUCTEM MCKYCCTBEHHOTO MHTEIUIEKTa
4. CTpyKTypa CHCTEM UCKYCCTBEHHOTO UHTEIIJICKTA.

5. Apxurekrypa CHUU.

6. Metononorus nocrpoenuss CUU

7. Oxcneptabie cuctemsl (JC) kak Bua CHUU.

8. O0mas crpykTypa u cxema ¢pyHkuuonuposanus IC.

9.IlpencraBneHue 3HAHUIA.

10. OcHosubie nousTus. Coctap 3nanuiit CUN.

11. Opranwuzanus 3aanuit CUN.

12. Mogpenu npeacrapicHus 3HaHui. [IpecTaBieHre 3HAHUI ¢ TTIOMOIIBIO CUCTEMBI MTPOIYKIIUN
13. OcHoBsi s3bika Python. bazoBbie KOHCTPYKIIMH sI3bIKA: TIEPEMEHHbIC, (DYHKIIUH, MACCHBBI

14. OchoBsl si3bika Python. Venosus u ksl Kimaccesl 1 00beKThI

15. OcnoBsi si3bika Python.TlocnenoBaTenbHOCTH: CITMCKU U KOPTEKH

16. HckyccTBeHHBIH HEHPOH Kak OCHOBA HEHPOHHBIX ceTel (PYHKIHMS eIMHUYHOTO CKauKa)

17. HckyccTBeHHBIM HEHPOH KaKk OCHOBA HEHPOHHBIX CceTel (CUrMonaibHas (PyHKIIHS aKTHBAIIUH)
18. HckyccTBeHHBIH HEHPOH Kak OCHOBA HEHPOHHBIX ceTell (TUIepOoTMIecKHii TAHTEHC)

19. OpnHocoiHbBIE HEHPOHHBIE CETH.

20. MHorocioiiHbie HEHPOHHBIE CETH.

21. OOyuaromiasi BEIOOpKA.

22. TecroBas BhIOOpKA.

23. OOyueHHUe C yUIUTeIeM.

24. OOyueHue 0e3 yuuTes.

25. 0030p crnenuaIu3upPOBaHHBIX OMOIMOTEK AJIs MOCTPOCHHS HeHpoHHBIX ceTeit (NumPy,Pandas,
matplotlib)

26. O030p crenuaIM3UPOBAHHBIX OMOIMOTEK AJ1s OCTpOeHMS HeHpoHHBIX ceTelt (Theano, TensorFlow)
27. O030p crienHaTM3UPOBAHHBIX OMOIHMOTEK I OCTPOCHUS HelpoHHbIX cereil (Keras, PyBrian)
28. TlpuMeHeHHE CHCTEM MCKYCCTBEHHOI'O MHTE/UIEKTa B IPOPECCHOHATBLHOM NeITeIbHOCTH

Kpurepum oneHuBaHus:

JaHHbIil mepedeHh BONPOCOB [UIA IPOBEACHHS oOmpoca sBisgieTcss mnpuMepHbiIM. OH  MOXeT
aKTyaJH3UPOBATHCS MPENo/IaBaTeNIeM 110 HEOOXO0IMMOCTH.

Onpoc mpoBoAWTCA B YCTHOW WM MUCHbMEHHOU (hopme (Ha ycMoTpeHue mpemnomasarens) [ pymmupoBka
BOIIPOCOB I OMPOCa MPONU3BOAUTCS MPEMOIaBATENIEM.

MakcumanbHOe KoJIH4ecTBOo 0a/l1oB — 20 6a/110B

3a yuacthe B ompoce oOydarommiics MokeT monyduth a0 20 6amroB. B xome ompoca mpu OTBETe Ha
OTJIENbHBIA BOMPOC 00YYAONIUICI MOXKET OTYIUTh JI0 2 HAII0B
2 6ansa JaH monHbIM, pa3BEepHYTHI OTBET HA MOCTABJICHHBIA BOIPOC, CHCTEMHO IOKa3aHa
COBOKYITHOCTh OCBOCHHBIX 3HaHMHA 00 OOBEKTe, MPOSBISAIOMIAsCS B CBOOOIHOI
OIIEPUPOBAHUM OCHOBHBIMH INOHATUSMH Y4eOHOro Kypca. OTBET xXapakTepusyercs
COIEP)KATETIbHOCTBIO, KOHKPETHOCTBIO, 3HAHHMEM OCHOBHOM M JONOJHUTEIHHOMN
JUTEPaTYpbl, PEKOMEHIYEMOH 110 TeME, YETKOCTBIO M JIOTMYHOCTBIO M3JIOXKEHUS
MaTepuaa.

1 6aan JaH HemonHBIA M HENOCJIENOBATENbHBIA OTBET HAa IOCTaBJICHHBIA BOMHPOC.
[IpucyrcrByror pparMeHTapHOCTH, HENOTUYHOCTh H3NOKeHus. OOydaronuiicss He
OCO3HAET CBS3W MEXIy MOHATHIMH, KOHIENITyalIbHbIE TIEPEeCeUYeHUs, CTPYKTYPHBIE
3aKOHOMEPHOCTH. OtcyTtcTBYET KOHKpEeTU3alus " JIOKa3aTeIbHOCTb.
JononHuTenbHbBIE W YTOYHSIOLUIME BOMNPOCHl MPEMOAABATENsT HE MPUBOMAT K
KOPPEKIMU OTBETA HA MMOCTABJICHHBIEC BOMPOCHL.

0 0ay10B OOyuaromuiics 3aTpyIHsIEeTCs OTBETUTH Ha BOIIPOCHI




3 MeTojgM4yecKue MaTepuasbl, ompejessiouiie NpoLeAypbl OLEHUWBAHUS 3HAHMH,
YyMEeHHH, HAaBbIKOB M (/1) ONbITA JeATe/IbHOCTH, XapaKTepU3yIUX 3Tanbl GOPMUPOBAHUS
KOMIIeTeHIIU M

[Ipouenyps! olleHMBaHUSI BKJIIOUAIOT B CE0s TEKYILUN KOHTPOJIb U IPOMEXKYTOUHYIO aTTECTALIUIO.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCA C HCIOJIB30BAHUEM OLICHOYHBIX CPEACTB,
IIPE/ICTaBJICHHBIX B 1. 2 JAHHOT'O NPUJIOKEHUSI. Pe3yIbTaThl TEKYILIEr0 KOHTPOJIS TIOBOJSATCS 10 CBEJCHUS
CTYJIEHTOB JI0 IPOMEXYTOYHOM aTTECTALUH.

IIpoMe:kyTouHAasi aTTECTALMSA TPOBOAUTCS B popme 3aueTa.

3aueT MNpPOBOJUTCS IO PACHUCAHUIO IPOMEXKYTOUYHON aTTecTald B IHUCbMEHHOM BUJIE.
KommgectBo BompocoB B 3adeTHOM 3amaHuu — 3. [IpoBepka OTBETOB M OOBSBICHHE PE3yJIbTATOB
IIPOU3BOJUTCS B JICHb 3a4eTa. Pe3ysbTarhl arrecTalliyd 3aHOCATCS B BEIOMOCTb M 3a4YE€THYIO KHWXKKY
cryneHta. CTyIeHTbl, HE MPOUIEALINE MPOMEXKYTOUHYIO aTTECTallMi0 MO TpaduKy MPOMEKYTOUHOU
aTTeCTaluy, JOJLKHBI JTMKBUANPOBATH 3a/10JDKEHHOCTh B YCTAHOBIEHHOM IIOPSJIKE.



Ipunoxenue 2
METOIANYECKHUE YKA3AHUA 1O OCBOEHUIO JTUCIHUIIJIMHBI

VY4eOHbBIM TITaHOM NPELYyCMOTPEHBI CIEAYIOMINE BUBI 3aHATHI:

- 1a0OPaTOPHBIC 3aHSATHUS.

B xone maGopaTopHbIX palbOT pa3BHBAIOTCA HABBIKM NPHUMEHEHHS COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTH, BBIOOpPa HMHCTPYMEHTAIBHBIX CpPEACTB Uil OOpaObOTKM M aHajih3a SKOHOMUYECKUX JaHHBIX B
npo¢eCCHOHANBHON e TENFHOCTH.

[Tpu noaroroBke K 1a00PaTOPHBIM 3aHATUSM KaXKIbI CTYIEHT JIOJDKECH:

— HW3YYUTHh PEKOMECHJOBaHHYIO YUEOHYIO IUTEPATypy;

B mpotiecce moAroTOBKH K J1a00OpaTOPHBIM 3aHATHAM CTYJCHTBHI MOTYT BOCIIOJIB30BATHCS KOHCYJIBTAUSIMHU
MIperoaaBaTes.

Teopernueckre BOMPOCHI JODKHBI OBITH HM3YYEHBI CTYJCHTAMH B XOJIe CaMOCTOSITEILHOH pabOTHI.
KonTponb camoctosiTenbHO# paboThl CTYJEHTOB Haj yueOHOW MpOrpaMMol Kypca OCYIIECTBISIETCS METOJIOM
OMpoca W BBIMOJHEHUS J1a0OpaTOPHBIX 3alaHuil. B Xome camMoCTOATENbHONH PabOThl KaXKIbli CTYIEHT 00s3aH
MPOYUTAaTh OCHOBHYIO M IO BO3MOXXHOCTH JONOJHHUTEIBHYIO JHUTEpaTypy MO H3ydaeMoil Teme. Briienutsb
HEMOHSTHBIE TEPMUHBI, HAMTH UX 3HAYEHHE B JIUTEPATYypE.

Jig TIOATOTOBKM K 3aHATHSAM, TEKYyIIEMy KOHTPOJIO M MPOMEXYTOYHOM aTTeCTallid CTYACHTHI MOTYT
BOCIIOJIb30BAThCsl  AJIEKTPOHHO-OMONMOTEYHBIMU CHUCTEMaMHu. Takoke oOydvarompecss MOTYT B3sITh Ha JIOM
HEOOXOMMYIO JTUTEpaTypy Ha aOOHEMEHTE YHHBEPCHTETCKOW OMOIMOTEKH WIIM BOCIIOIB30BATHCS YUTAIBHBIMH
3aJamH.



