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1. HEJIX OCBOEHUA TUCHUTITITUHBI

1.1 | popmupoBanue y oOydaromerocs 3HaHWUH, YMEHWH W HaBHIKOB, HEOOXOJMMBIX [UIS TPUMEHEHHS METONIOB |
HHCTPYMEHTAIBHBIX CPEICTB UCKYCCTBEHHOI'O MHTEIICKTA B XO/IC PEIICHUS MPO(PECCHOHATBHBIX 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 ¢ 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 aHaM3a JaHHBIX C HMCHOJIb30BaHMEM HH(POPMALMOHHBIX TEXHOJIOTUH (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 [aHHBIX C HKCIOJIB30BaHUEM HH()OPMAIIMOHHBIX TEXHOJIOTHIT
(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. Perienune npuknanabix 3amad / J1ao /

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 npukranseix 3amaq / 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  WHTeiekra.  Apxutektypa  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 /

cxXema

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 oOpabortka 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 3amga4d / JIa6 /

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
MPUKIATHBIX 3ana4 / 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. Penenne mpukianabix 3anad / 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
TEXHOJIOIMU: HAYYHO-TIONYJIIPHOE U3JaHHE 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., TEXHOJIOTUH UX TIOCTPOCHHS: ydeOHOE mocoone 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 HeoOXOAMMOCTH IO 3aiBICHUIO OOYYAOMETOCS C OTPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBbS  y4eOHO-METONUYECKHE
MaTepHanbl MPeAOoCTaBIAI0TCS B (OpMax, agaNTUPOBAHHBIX K OIPaHMYEHUSIM 30pOBbs M BocHpusATUsS uH(opMmarmu. [ns mui c
HapyIICHUsIMU 3peHus: B Qopme ayanodaiina;, B medarHoid ¢opme yBenudeHHbIM mpudrom. s num ¢ HapyLICHHSIMH ClIyXa: 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 HEOOXOAMMOI CHennatn3UpOBaHHON
y4eOHOI MeOEeIbIO U TEXHUIECKAMH CPENICTBAMH 00yUSHMS:

- CTOJIB, CTYTIbS;

- MEPCOHATBHBINA KOMITBIOTED / HOYTOYK (TIEpEeHOCHOH);

- TIPOEKTOP;

- 9KpaH / UHTepaKTUBHAS TOCKa.

JlaboparopHble 3aHATUS TPOBOJATCS B KOMIBIOTEPHBIX Kilaccax, pabodne MecTa B KOTOPHIX 000pyAOBaHBl HEOOXOAUMBIMHU
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/JI OHEHOYHbIX CPEJICTB

IIpunoxenne 1

1 OnucaHue NMoOKa3aTesiell U KpUTepUeB OLleHUBAaHUSA KOMIETEHIIMA HA Pa3/IMYHbIX
3Tanax ux opMUPOBaHMS, ONMCAHUE IIKAJ OLLleHUBAHUSA

1.1 Tloka3aTrenu U KpUTEpUU OLIEHUBAHUSI KOMIETCHIIMMN:

3VH, cocrasisionme
KOMIICTCHIIUIO

Tloka3arenu onleHUBaHUS

Kpurepuu orieHnBaHus

CpencrBa
OLCHHUBAaHUA

OIIK-5:Cnoco0eH ncnoabp30BaTh COBpeMeH

Hble HHPOPMALMOHHbIE TEXHOJIOTHH U
NPOrpaMMHBbIe CPeCTBA NPH pelieHnH Npo¢ecCHOHATbHBIX 3a1a4.

3HAaTh:

- OCHOBHBEIC (bYHKLII/IOHaHLHLIG

BO3MOXHOCTH TPOTPAMMHBIX
CPE/ICTB MHTEIICKTYaTbHOMN
00paboTKH aHHBIX,
HCTIONB3YEMBIX TIPU PEIICHUN
mpodhecCHOHANBHBIX 3a/1a4;

- OCHOBHBEIC (bYHKLII/IOHaHLHLIG

BO3MOXHOCTH TPOTPAMMHBIX
CPE/ICTB MHTEIICKTYaTbHOMN
00paboTKH TaHHBIX,
HCTIONB3YEMBIX TIPU PEIICHUN
poheCCHOHATBHBIX 3a/1a4

H3y4aeT OCHOBHYIO U
JOTIOJTHUTENBHYIO
JUTEPATYPY, COACPKAILYIO
MaTepuai 00 OCHOBHBIX
MTOHATHSIX
WHCTPYMEHTAIbHBIX
CpEeACTBax "
MaTeMaTHYECKIX METO/ax,
WCIIOJIE3YEMBIX MTPH
peleHnn
npogeccCHOHaNbHBIX 3a/1ad,
JUTS TTIOATOTOBKY K 3a4€Ty, U
ornpocy

MOJTHOTA U
COJIepkKaTeIbHOCTh OTBETA
Ha 3a4eTe, YCTHOM
OIIpOCE, COOTBETCTBHE
OTBETOB MaTepHaly,
cofepIKalleMcs B
M3Y4YEHHOH IUTepaType

Onpoc (Bompocsr 1-
28), BOMPOCHI K
3agery (1-28)

YMeTs:

- MPUMEHSTH METOIBI
WHTEIUICKTYaIhbHOTO aHATN3a
JAHHBIX C UCIIOJIb30BAHHEM
MH()OPMAITMOHHBIX
TCXHOJIOTHM;

- OCYILECTBIISITH BEIOOP
METOJIOB H
WHCTPYMEHTAIBHBIX CPEIICTB
HCKYCCTBEHHOTO HHTEJICKTA

pelIeHue TPaKTUKO-
OPUEHTHPOBAHHBIX U
1ab0paTOPHBIX 3aaHUN;
MIPUMEHEHHUE PA3TUYHBIX
METOJIOB C UCMOJIb30BAHUEM
Loginom,

COCTaBIICHUE MPOTpaMM Ha
Python ¢ ucnons3oBanrem
0a30BbIX KOHCTPYKITHUH,
YCIIOBUM, ITUKIIOB,

MPaBUIBHOCTD PEUICHUS
3aJaHuH Ha

MIPUMEHEHHUE PA3TUUHbIX
METOJIOB C
KCII0Ib30BaHUEM
Loginom,

COCTaBIICHUE MPOTpaMM
Ha Python ¢
WCIOJIb30BaHNEM 0a30BBIX
KOHCTPYKIUH, YCTIOBUH,

JlaGoparopHbie
3aganus (1-8),
MPaKTHUKO-
OPHECHTUPOBAHHBIE
3aganus (1-4)

JUTS pEeIICHYS 3a1a4 MacCHBOB IUKJIOB, MACCHBOB
npodeccuoHanbHON

JeATEILHOCTH

Brnanets: pelicHHe MPAKTHKO- 000CHOBAaHHOCTH JlaboparopHbie

- HaBBIKAMHU MPUMCHCHHS OPHECHTUPOBAHHBIX U MPUMEHECHHUS METO/I0B saganus (1-8),
METO/IOB MHTEIJICKTYaIbHOTO | TabOpaTOPHBIX 3aaHUI: TS MPaKTHKO-
aHaJIM3a JaHHBIX C MPUMEHEHNE PA3TMYHBIX pelICHUS 3aIaHu# ¢ OPHECHTUPOBAHHBIC

HCII0Ib30BaHUEM
MH(OPMAITMOHHBIX
TEXHOJIOTHM;

- HaBBIKaMU BBIOOpA METO/IOB

U UHCTPYMCHTAJIBHBIX CPCIACTB

HCKYCCTBEHHOTO WHTEIICKTA
JUTS pEIICHYS 3a1a4
npodeccuoHanbHON
JeATEILHOCTH

METOJIOB C UCIIOJIb30BaHUEM
Loginom, cocraBienue
nporpamm Ha Python ¢
UCTOJIBb30BaHUEM 0a30BBIX
KOHCTPYKIUH, YCIOBUH,
LUKJIOB, MACCHBOB)

HCIIOJIb30BaHUEM
Loginom,

pelieHus 3aJaHui Ha
COCTaBJIEHHE IIPOrpaMM
Ha Python ¢
WCTIOJIb30BaHUEM 0a30BBIX
KOHCTPYKIIUH, YCTIOBUH,
LUKJIOB, MACCHBOB)

3aganus (1-4)

1.2 IIkase! OLIEHUBAHUA:




TeKyH_IHﬁ KOHTPOJIb YCIICBACMOCTHU U HNPOMCKYTOYHAA ATTCCTAUA OCYUICCTBIISICTCA B pPaMKax

HAKOMUTEJIbHON OaJTbHO-PEUTUHTOBOM cucTeMbl B 100-0anibHOM mmIKane:

2

50-100 6aoB (3a4TeHO)
0-49 6annoB (HE 3a4TEHO)

Tumnosblie KOHTPOJIbHbIC 3aJlaHHUA UJIX HHbIE€ MAaTEpPHAJIbI, HEOGXOAI/IMble AJIA OL€HKH

3HaHM#, YMEeHHH, HaBBIKOB M (MJIM) ONbITA AEeATEJbHOCTH, XapaKTepU3YWIIUX 3Tambl
dopmupoBaHMsI KOMIIETEHI M B IPOLeCcCe 0OCBOEHUA 060pa30BaTe/IbHOU IPOrpaMMbI

NN RO =

26.
27.
28.

Bonpocsl k 3auery

Teoperuyeckne BOnpochl
OTtanbl pa3BUTHs CHCTEM HCKyccTBeHHOTo uHTewekTa (CUN).
OCHOBHBIE TOHATHS U ONIPENENEHNS UCKYCCTBEHHOTO NHTEIIEKTA.
OCHOBHBIC HAITPABJICHUS PA3BUTHSI UCCIIEIOBAHUI B 00JIACTH CHCTEM HCKYCCTBEHHOTO MHTEIICKTA
CTpyKTypa CUCTEM HCKYCCTBEHHOTO MHTENJIEKTA.
Apxurextypa CUN.
Metognonorus nocrpoennss CUN
Okcneptable cucteMbl (JC) kak Bun CUU.
OO0mias cTpykTypa u cxema pyHkauoHuposanus IC.
[IpencraBnenue 3HaHUIM.
. OcHoBHble noHsATUA. CoctaB 3Hanuit CUU.
. Opranuzauus 3uanuit CUU.
. Mogaenu npencrasnenus 3HaHui. [IpeacraBieHne 3HaHUI ¢ TOMOIIBIO CHUCTEMBI TIPOAYKIIUI
. OcHoBsl s13b1Ka Python. ba3oBble KOHCTPYKIHMH S3bIKA: TIEpeMEHHbBIE, (DYHKIIMH, MACCHBBI
. OcHoBsl s13b1Ka Python. YenoBust n nuxisl. Kiaccsl u 00beKTs
. OcHoBsl s13b1Ka Python.IlocnenoBarenbHOCTH: CIIUCKH U KOPTEXKH
. MckyccTBeHHBIN HEHPOH KaK OCHOBA HEHPOHHBIX ceTel ((DyHKIIMS eMHIYHOTO CKaYKa)
. MlckyccTBeHHBII HEHPOH KaKk OCHOBA HEHPOHHBIX ceTel (curMontaibHas (QyHKIHS aKTHUBALIIH )
. MlckyccTBeHHBIN HEHPOH KaK OCHOBA HEHPOHHBIX ceTel (THrepOoIMIecKrii TAHT€HC)
. OnHOCHOMHBIE HEPOHHBIE CETH.
. MHorocnoiHbsle HEUPOHHBIE CETHU.
. OGyuaromias BeIOOpKa.
. TecroBast BeIOOpKA.
. OOyueHue ¢ yuuTenem.
. OOyuenue 0e3 yuuTelns.
. O030p crieruanM3upPOBaHHBIX ONOINOTEK ISl TOCTPOCHUS HelipoHHBIX ceTel (NumPy,Pandas,
matplotlib)
0030p criennaI3upPOBAHHBIX OMOTMOTEK st ToCcTpoeHus HelpoHHBIX ceTeil (Theano, TensorFlow)
0030p crienraIM3upPOBAHHBIX OMOTMOTEK I TOCTpOeHUsT HepoHHBIX cerell (Keras, PyBrian)
[IpuMeHeHne cucTeM UCKYCCTBEHHOI'O MHTEIJIEKTa B PO ECCUOHANBHOMN NeATENbHOCTH

IIpaKkTHKO-OPHEHTHPOBAHHBIE 32JaHUS K 324eTy

3ananme 1 (Loginom)

Ha ocnoBe npeacrasienHoro Habopa JaHHBIX TOCTPOUTH MOJEIb IOTHCTHYECKON PEerpeccuu
(ITpumeuanue: B CueHapuu co3naTh Ba y3ina: Jloructuueckas perpeccus u Helipocets (kaccuukarus)).
[octpouts Ky0 ¢ Marpuueit ommbok mporuosa.

3ananue 2 (Python)

B

KJan B OaHke cocTaBisieT X py6ield. Exeroqno oH yBennuuBaercst Ha P mporeHToB, mmocie yero qpoOHast

YacCThb KOIICCK 0T6paCBIBaeTC$I. OHpe)IeJ'II/ITe, YCpe3 CKOJIBKO JICT BKJIaJ COCTABUT HEC MCHECC Y py6nel71 Hanummre
nporpaMmy, KOTOpas Mo JaHHBIM 4YHCIaM X, Y, P OorpeacasacT, CKOJIbKO JICT HpOﬁHéT, mnpexae 4eM CymMma
JOCTHUTHECT 3HAYCHUA Y.

3ananue 3 (Python)



OUEHUTh DSKOHOMHUYECKYIO JIEATEIbHOCTb HECKOJNBKUX  IPEANPHUSTUH. W3BecTHBl  Ha3BaHUS
MPEeNNPUITHI, 3HAYCHUS TUIAHOBOTO 00BEMA PO3ZHHYHOI'O TOBApOOOOpOTa W 3HAUeHHS (pakTHyeckoro oObEMa
PO3HUYHOTO TOBapooOopoTa. Tpedyercs: onpeaenuTs:

1. IpOIIEHT BHITIOJHEHHUSI TIaHA KaXABIM MPEANPUITUEM

2. KOJIIMYECTBO MPEANPUITHIA, HEJOBBITOIHUBIINX MJIaH

3. HanOOoNBIINII ITAHOBEIA TOBAPOOOOPOT

4. yHOpsSAOYHTh IPEIPUATHS 110 BO3PACTAHHIO INITAHOBOTO TOBapOoOOpOTa

3ananmue 4. (Python)
Ha ocHOBaHWMM TpeNCTaBIEHHBIX MJAaHHBIX HAMUCaTh MPOrpaMMy Uil MPOTHO3UPOBAaHUS IIeH Ha
HEJBM)XKMMOCTD C TpaMueCKUM BHIBOJOM JaHHBIX (IPUMEYaHHE: UCIOIb30BaTh OMOIMOTEKH numpy U matplotlib)

3adeTHOE 3alaHue BKIIOYACT 2 TEOPETHUYECKUX Bompoca W 1 U3 mepeyHs MPaKTUKO-OPUEHTUPOBAHHBIX
3aJaHuH.

Kpurepun onennBanus:
MakcuMalbHOE KOJIMYEeCTBO OalsIoB 3a OTBET MO 3adeTHOMy 3aaaHuio — 100 (kakaplii Bompoc uMeeT
OJIMHAKOBBIH BEC MPH BHICTABJICHUH UTOTOBOM OLICHKH)

50-100 6anJ10B (3a4TeHO) UznoxenHelii  Marepuan  (QakTUYECKH BEpeH, HaJUdue TIyOOKMX
WCYEPIBIBAIOIINX 3HAHWW; TIpaBWIbHBIE, YBEpEHHBIE JEHCTBHS IO
MIPUMEHEHHUIO MOMyYEHHBIX 3HAHUM Ha NMPaKTHKE, TPAMOTHOE U JIOTMUYECKU
CTpOMHOE H3JI0KEHUE MaTepHaiia IpH OTBETE; MPAKTUKO-OPUEHTUPOBAHHOE
33JjaHK€ BBIIIOJHEHO IPABMIBHO U IPOKOMMEHTHPOBAHO; HAJTMUNE TBEPIBIX
M JIOCTaTOYHO TOJHBIX 3HAHWH, NMPaBUWIbHBIE ACHCTBUS MO IPUMEHEHHIO
3HAaHUH Ha MpaKkTHKE, YETKOE W3I0KEHHE MaTepuana, JOMyCKarTCs
OTJENBHBIE JOTMYECKUE U CTHIIMCTUYECKUE MTOTPEIIHOCTH, HEYBEPEHHOCTD U
HETOYHOCTh OTBETOB Ha JONOJIHUTENBHBIE W HaBOJAIIME BOIPOCH;
MPaKTUKO-OPUEHTUPOBAHHOE 3aJJaHME BBINIOJHEHO MPABHJIBHO, HO HE
MIPOKOMMEHTHPOBAHO; NP HEMOJHOM OTBETE Ha BOINPOCHI; 3aTPyAHAETCS
OTBETUTh Ha JONOJHHUTENBHBIE BONPOCH];, MPAKTHKO-OPUEHTHPOBAHHOE
3a7jaHue BBITIOJIHEHO C OMINOKaMHU M OTCYTCTBYIOT KOMMEHTAPUU

0-49 6as10B (He 3aYTEHO) OTBeTsl HE CBsI3aHBI C BOIPOCAMH, HAJMUWE TPYOBIX OIIMOOK B OTBETE,
HEMOHMMaHUE CYITHOCTH H3JIaraéMoro BOIIPOCa, HEYMEHHE IPHUMEHATh
3HaHHA Ha [paKTUKE, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha
JIOTIOJIHUTENBHBIE M HABOJAIIME BOMPOCHI; MPAKTHUKO-OPUEHTHPOBAHHOE
3aJjaHK€ HE BBIOIHEHO.




JlabopaTopHble 3agaHus

JlabopaTopHoe 3aganmne 1

Pabota ¢ ML mnardopmoii Loginom.

Iloctpoenne wHeiipocetn (perpeccusi). Heipocers (kimaccuduranus) W JIOTUCTHYECKAasl pPErpeccHsl.
Hacrpoiika ysnoB (Jluneiinas perpeccusi, Jlormcrmueckas perpeccus, Heipocers (perpeccus), HeiipoceTs
(xnmaccu¢ukanust), Cnusiaue, Kanpkynsatop), Busyanusaropos (Tabnuua, {uarpamma, Ky6), moctpoenne nporsosa
MO JBYM MOAETISIM.

JlabopaTopHoe 3aganue 2

OcHoBbI s13bika Python. bazoBbie KOHCTPYKLMH SI3bIKA: IEPEMEHHBIE, (PYHKIIH, MACCHBHI.

Cuntakcuc. BpiBox 3HayeHHMH pa3MUYHBIX ACHCTBHH C TNEpeMEHHBIMA B OKHe TepMuHana PyCharm.
Omneparop def. Tuner aprymentoB ¢pyakuuu. [Ipumenenue GpyHKumii B pemieHHH NpUKIaAHbIX 3a7a4. Co3nanue
MaccHBa, MHOTOMEPHBIH MacCHB, OIIEPALIN ¢ MACCHBAMH

JlabopaTopHoe 3aganue 3

OcHoBsl s1361ka Python. Ycnoust u ke, Kimaccel 1 00bEKTHI.

VYcnosuas uncrpykuus if-elif-else. Llukn while 8 Python. Lukn for B Python. Cunrakcuc mnsa cosnanus
Kiacca. Berpoennsie u nomb3oBaTenbckue atpuOyTsl. Iloms kiacca (cratmueckue u anHamuyeckue) B Python.
Pemenne npuknagHbIx 3aga4y

JlabopaTopHoe 3a1anue 4

OcHoBb! s13b1Ka Python.[locnenoBaTtensHOCTH: CHMCKH M KOPTEXKH.

CriocoOrl 3aganus criuckoB. Co3aHue CIHCKOB C IOMOIIBIO YMHOKEHHS.

OcHoBHBIE MeTOABI cIMCKOB. MHOTOMepHBIe ciucku. Co3nanne KopTexa. ba3oBeie onepaTopbl 1 METOABI
koptexeil. Koprexu B kauecTBe 3anuceil.Pemenne npukiagHeix 3a1au

JlaGopaTopHoe 3aganue 5

Busyanuzamus u 06paboTka TaHHBIX.

[Toctpoenne rpadukos ¢ momorbio matplotlib. JIuaelinsiii rpaduk (plot) B matplotlib. Jlmarpamma
paccestaus (Scatter plot) B matplotlib. [Toctpoenne HeckoapKuX rpaduKOB (C UCIIOTB30BAaHIEM METOJIOB
add_axes() u merozna subplot()).

JlaGopaTopHoe 3aganue 6

[Toctpoenne mopeneit Ha Python.

[Iporao3upoBanue ¢ MOMOIIBIO0 METOAA JIMHEHHOH perpeccuu. IIpocras muHeliHas perpeccus co scikit-
learn. Mertoner mocTpoenus monenn. MHOXeCTBEHHAs JIMHEHHAs perpeccus ¢ TOMOIIBIO Kacca
LinearRegression.Pemenne mpukiagHpix 3a1aq

JlaGopaTopHoe 3aganue 7

[Noctpoenne moneneit Ha Python. Pemenne 3amau ¢ momorpro moaenu Jlepesa pemenwii. Perpeccus
JiepeBa perieHuit ¢ ucmmoas3oBanneM sklearn. Peanmmzammst anropuTMa aepeBa pemreHni st Kraccupukanum
(xmaccudukarop DecisionTree). Pemrenne mpukiaaHbIX 3a1a4

JlabopaTopHoe 3aganue 8

Pabota ¢ Habopamu maHHBIX B OmOanotreke PyBrain. Co3manne HelpoHHOM ceTH ¢ Onbmmorekoit PyBrain.
Coznmanne HeHpoHHOH ceTH npsiMoe pactipoctpanenne FeedForward. O6yuenue netipoceru. Mcnonb3oBanne
SupervisedDataset B co3nannu Habopa TaHHBIX. Pemenne mpuKiragabIx 3aaa4d

Kputepuu ouennBanus:
MaxkcumanbHoe KoJim4ecTBO 0a/u10B — 80 6as10B
3a BBIMTOJTHEHHE KAXKAOTO JIA00PATOPHOTO 331aHus 00yJaromurcs MoKeT noayunuThb a0 10 6annos

10 6asn0B 3ajaHue BHINOJIHEHO BEPHO

7-9 6ay10B [Tpu BBIMOJHEHUH 3a]aHusI ObLUTH TONYIIIEHBI HETOYHOCTH, HE BIMSIONINE HA PE3YIbTAT
4-6 0aJL710B [Tpu BRITIOSTHEHNH 3aJaHus OBLTH JTOMYIICHBI OIIUOKH

1-3 6a1a [Tpu BRIIOSHEHNH 3aJaHus OBLTN TOMYIICHEI CYIIECTBEHHBIC OMMOKH

0 6am10B 3amaHne He BLITOIHEHO




Omnpoc

1. Dtamnel pa3BUTHS cUCTeM UCKyccTBeHHOro uHTeiiekra (CUN).

2.OCHOBHBIE MOHATHS U ONPEAEIEHNS HCKYCCTBEHHOTO MHTEIJIEKTA.

3. OcHOBHBIE HaNpaBJICHUS Pa3BUTHUS HCCIICAOBAaHHUN B 00JaCTH CUCTEM MCKYCCTBEHHOT'O HHTEIIEKTa
4. CTpyKTypa CUCTEM UCKYCCTBEHHOTO MHTEIJIEKTA.

5. Apxutektypa CUU.

6. Merononorus nocrpoenus CUN

7. OxcneptHbie cuctembl (OC) kak Bug CUU.

8. O0was cTpykrypa u cxema QyHkuroHupoBanus IC.

9.1lpencraBneHue 3HAHUI.

10. OcHoBnble oHATHSA. CocTaB 3HaHuit CUU.

11. Opranunzannd 3Hanuit CUU.

12. Mopenu npeacrasnenns 3HaHuil. [IpencTaBieHne 3HaHUH ¢ TOMOIIBIO CUCTEMBI MPOTYKIHIA
13. OcHoBn! si3b1ka Python. bazoBbie KOHCTPYKLUH SI3BIKA: IEPEMEHHBIC, (PYHKIIH, MAaCCHBBI

14. OcHossl s1361ka Python. YcmoBus u nukiel. Kimacchl 1 00BeKTHI

15. Ocnossl s13b61ka Python.IlocnenoBaTeTbHOCTH: CIMCKU B KOPTEXKU

16. HckyccTBeHHBIN HEUPOH KaK OCHOBA HEUPOHHBIX ceTel (PyHKINS eTMHUIHOTO CKauKa)

17. HckyccTBeHHBIH HEHPOH KaK OCHOBA HEUPOHHBIX ceTell (CHTMOUaIbHas (PYHKINS aKTHBAIIHH )
18. HckyccTBeHHBIN HEWPOH KaKk OCHOBA HEUPOHHBIX ceTel (THIepOoIMIecKnii TAaHTEHC)

19. OpHocnolHbIE HEUPOHHBIE CETH.

20. MHorocinoiHble HEUPOHHBIE CETH.

21. OOyuaromiasi BIOOpKA.

22. TecroBas BbIOOpKA.

23. OOyueHwue ¢ yIUTEIEeM.

24. OOyuenwne 0e3 yuuTeds.

25. O030p cnenuaTu3upPOBaHHBIX OMOIHNOTEK I TOCTpOeHUs HelpoHHEIX cetell (NumPy,Pandas,
matplotlib)

26. O030p cnenuaTu3UPOBaHHBIX OMOIHOTEK T TocTpoeHus HepoHHbIX cetelt (Theano, TensorFlow)
27. O0630p cnenuaTu3NPOBaHHBIX OMOINOTEK IS TOCTPOeHHUs HepoHHEIX cetell (Keras, PyBrian)
28. IlpuMmeHeHHE CHCTEM MCKYCCTBEHHOTO MHTEIIEKTa B MPO(eCCHOHATBHON AATENbHOCTH

Kpurtepun oueHuBanus:

JlaHHBI TepeueHb BONPOCOB [UIA HPOBEOECHUS Ompoca sBisercss mnpuMepHblM. OH  MOXer
aKTyaJIM3UPOBAThCS IPENoaBaTesieM 110 He00X0IMMOCTH.

Ompoc TpoBOAUTCS B YCTHOM WM MHUCBMEHHOW (opme (Ha yCMOTpeHHe mpemnonaBaTens) | pynmupoBka
BOIIPOCOB UIsl OIIPOCA IPOU3BOAMTCS IIPETIOIABATEIEM.

MaxkcuManbHoe KoJIm4ecTBo 0a/110B — 20 0a/10B

3a ywactue B ompoce oOydaromuics MokeT moimy4uuth no 20 6amroB. B xome ompoca mpu oTBeTe Ha
OTJIENBHBII BOIIPOC 00YYAIOIIUHCS MOYKET MOJIYIUTH JI0 2 0AJIJI0B
2 dana JlaH MoNHBIN, pa3BepHYTHI OTBET HA MOCTABJIEHHBIN BONPOC, CUCTEMHO MOKa3aHa
COBOKYITHOCTb OCBOCHHBIX 3HAaHMH 00 OOBEKTe, MpOSBIAIOMIAsics B CBOOOJHOMN
OIIEPUPOBAaHUH OCHOBHBIMH MOHSTHUSAMH Y4eOHOTO Kypca. OTBET XapaKTepH3yeTcs
COAEPKATETbHOCTBIO, KOHKPETHOCTHbIO, 3HAaHHEM OCHOBHOW W JOMOJHUTEIHHOH
JUTEPATyphl, PEKOMEHIYEMOH IO TeMe, YETKOCTBhIO M JIOTMYHOCTHIO H3IIOKEHUS
MaTepuaia.

1 6aan JlaH HemodaHBIA M HEMOCJIEeNOBAaTENIbHBIA OTBET Ha IOCTaBJICHHBIM BOMIPOC.
[IpucyrcTBytoT (hparMeHTapHOCTh, HEIOTUYHOCTh H3NOKeHUs. OOydaronuiicss He
OCO3HAET CBSI3U MEXK]y MOHATHUSIMH, KOHIICTITYalIbHBIC MEPECCUCHUS, CTPYKTYPHBIC
3aKOHOMEPHOCTH. OTtcyTcTBYET KOHKpEeTH3aIus H JIOKA3aTeJIbHOCTE.
JlononHUTENbHBIE W YTOYHSIOIIME BOMPOCHl MPENOoAaBareliss HE MPUBOIAT K
KOPPEKIMU OTBETA HA MOCTaBJICHHBIC BOMPOCHI.

0 6ay10B OOyuaromuiics 3aTpyIHsIETCS OTBETUTH Ha BOTIPOCHI




3 MeToauyecKkue MaTepuasbl, ONpejesdlide NPoLeAypbl OLEeHUBAHUSA 3HAHUIA,
yMEeHUU, HABBIKOB U (MJIM) ONbITA AesSTe/IbHOCTH, XapaKTePU3yWILUX 3Tanbl GOPMUPOBAHUS
KOMIIeTeHIM

[Tporenypsl OlIeHUBAHHS BKIIOYAIOT B CE0s TEKYILUI KOHTPOJIb M TPOMEKYTOUHYIO aTTECTAIHIO.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOAUTCA C HCIIOJIB30BAHUEM OLIEHOYHBIX CPEICTB,
IIPEJICTaBJICHHBIX B 1. 2 JAHHOT'O NPUJIOKEHUSI. Pe3yIbTaThl TEKYIIEr0 KOHTPOJIS TOBOJAATCS 10 CBEACHUS
CTYJIEHTOB JI0 IIPOMEXYTOYHOM aTTECTALNM.

IIpoMe:kyTOUHAs1 aTTECTALMSA IPOBOIUTCS B (hopMme 3aueTa.

3aueT MNpPOBOAUTCSA IO PACHUCAHMIO IPOMEKYTOYHOM aTrTecTaliM B IIMCbMEHHOM BUJE.
KonnyecTtBo BompocoB B 3adeTHOM 3amaHuu — 3. [IpoBepka OTBETOB M OOBSBICHHUE DPE3YIHTATOB
IIPOU3BOJUTCS B JICHb 3a4eTa. Pe3ysbTarsl arrecTalliyd 3aHOCATCS B BEAOMOCTb M 3a4YETHYIO KHUXKKY
cryaenta. CTyAeHTBI, HE MPOIIEAIINE MPOMEXKYTOUHYIO aTTECTallMi0 MO TpaduKy MPOMEKYTOUHOM
aTTeCTaluy, JOJLKHBI TUKBUAUPOBATH 33J0JKEHHOCTh B YCTAHOBIEHHOM IIOPSJIKE.



puioxenue 2
METOANYECKHUE YKA3AHUA 1O OCBOEHUIO JTUCIUIIJIMHBI

V4eOHBIM IIaHOM npeayCMOTPCHBI CIICAYIOMINEC BUbI 3aHSTHH:

- na6opaT0pHHe 3aHATHA.

B Xo4e na6opaTopHHx pa60T Pa3BUBAIOTCSA HABBIKU IMPUMCHCHHA COBPCMCHHBIX I/IHcl)OpMaLII/IOHHBIX
TeXHOJ’IOFHﬁ, BI:I60pa HUHCTPYMCHTAJIBHBIX CPEACTB I 06pa60TKI/I 1 a”Halln3a 5KOHOMHYCCKHMX JaHHBIX B
npo¢ecCHOHANBHON AeATENbHOCTH.

HpI/I IIOATOTOBKE K J'Ia60paT0pHBIM 3aHATHUAM Ka)K}.IBIﬁ CTYACHT HOJIZKCH:

— U3YYUTb PEKOMECHIOBaHHYIO y4eOHYIO JINTEPaTypy;

B mpouecce NOArOTOBKHU K J'Ia60paT0pHBIM 3aHATHUAM CTYACHTBI MOT'YT BOCIIOJIB30BATHCS KOHCYJIbTALIUSIMU
npemnogaBaTeis.

TeOpeTI/I‘leCKI/Ie BOIIPOCHI JOJIPKHBI OBITh HU3YUCHbI CTyACHTaMH B XOJC CaMOCTOSITCIILHOM pa60TI)I.
KOHTpOJ'IB CaMOCTOSITENLHOM pa6OTBI CTYACHTOB Hana yqe6H0171 nporpaMMoﬁ KypCa OCYLIECTBJIACTCA MCETOJA0M
OIIpoCa U BBINNOJIHCHUA J'Ia60paT0pHBIX BaZ[aHHﬁ. B X0a¢€ CaMOCTOSITEIILHON pa60TBI Ka)KZLBIﬁ CTYACHT 00s13aH
NpoYnuTaTb OCHOBHYIO M II0 BO3MOKHOCTH JOIOJHUTCIBHYIO JIUTCPATYypPYy IIO HsyqaeMoﬁ TEMCEC. BLI,Z[CJ'II/ITB
HCIOHATHBIC TCPMHUHBI, HalTH UX 3HaYECHHE B JIMTeparype.

I[J'ISI MOATOTOBKU K 3aHATUAM, TCKYHICMY KOHTPOJIIO U HpOMeX(YTOHHOﬁ aTTeCTallu CTYACHTBI MOTYT
BOCITIOJIB30BaThCA BHGKTpOHHO-6H6J’IHOT€‘IHBIMI/I cucreMaMu. Taxke 06y‘laIOH_II/IeC$I MOTYT B34ATb Ha I0OM
HGO6XO,Z[I/IMYIO JIUTCPATypy Ha aboHeMeHTE YHHBepCHTeTCKOﬁ OMOIMOTEKN MM BOCIIOJIB30BATHCI YHUTAILHBIMHA
3aJIaMH.
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