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KA®EJIPA IIpukjagHas MATEMATHKA M TEXHOJIOTHMH HCKYCCTBEHHOI0 HHTEJLIEKTA
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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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Meroanueckuil COBET HallpaBieHus: K.3.H., JoueHT AHapeesa O.B.



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 OHEHOYHbBIX CPEJACTB

IIpuaoxenne 1

1 OnucaHue noKa3saTesjed U KpUTepueB OLleHUBAaHUA KOMIIETEHIUA HAa Pa3IMYHbIX
3Tanax ux GOpMHUPOBAHHS, ONNMCAHMUE LIKAJI OLleHUBAHUA

1.1 Tloka3arenn v KpUTEPUU OLICHUBAHMS KOMIIETECHIIUM:

3VH, cocrapisronye
KOMIICTEHIINIO

Iloka3arenu olleHUBaHUA

Kpurepun onenuBanus

Cpenctsa
OIICHUBAHHUS

OIIK-5:Cnoco0eH ucnoib30BaTh COBpeMeH

HBIC I/IH(l)OpMaIII/IOHHLIe TEXHOJIOTHMA U

NPOrpaMMHBbIe CPe/ICTBA NPHU pelieHuH NpogecCHOHATBLHBIX 3a/1a4.

3HaTh:

- OCHOBHBEIC Q)YHKHHOHaJIBHLIe
BO3MOXXHOCTH ITPOrpaMMHBIX

CPENCTB UHTEJUIEKTYAJIbHOM
00pabOTKH JaHHBIX,

HCTIONB3YEMBIX TIPH PEIIEHUN

PO ECCUOHANFHBIX 33]1a4;

- OCHOBHBIE (DYHKIIHOHAJbHBIE
BO3MOXHOCTH ITPOrPaMMHBIX

CPENCTB UHTEIJUIEKTYAJIbHOMI
00pabOTKH aHHBIX,

HCIOJIb3YEMBIX IIPU PCIICHUN

PO eCCHOHATBLHBIX 3a11a4

M3y4yaeT OCHOBHYIO
JIOTIOJTHUTEITbHY IO
JHUTEPATYPY, COAEPIKALIYIO
MaTepuait 00 OCHOBHBIX
MOHSATHUSX
MHCTPYMEHTAIBHBIX
CpelcTBax
MAaTEMaTHYCCKUX METOJaXx,
UCTIONb3YEMBIX MPH
pelennn
podecCHOHANBHBIX 3a/ad,
JUISl IOJITOTOBKY K 3a4€Ty, U
ompocy

IIOJIHOTA U
COAEPKATENBHOCTh OTBETA
Ha 3a4eTe, YCTHOM
0Ipoce, COOTBETCTBUE
OTBETOB MaTepuaiy,
cozepxalleMcs B
HM3YUYEHHOU JTUTEpaType

Omnpoc (Bompocs! 1-
28), BOMPOCHI K
3adety (1-28)

VYMeTh:
- IPUMEHATb METObI

HUHTCIUJICKTYaJIbHOT'O aHAJIN3a

JIAHHBIX C UCITOJIb30BAHHEM
WHPOPMALTUOHHBIX
TEXHOJIOTHI;

- OCYIIECTBIISATH BBIOOP
METOJIOB U

HUHCTPYMCHTAJIbHBIX CPC/ICTB
HUCKYCCTBCHHOI'O MHTCJIJICKTA

pelIeHre MPaKTUKO-
OpPUEHTHPOBAHHBIX U
na0opaTOPHBIX 3a/IaHUH:
MIPUMEHEHHUE Pa3IHIHBIX
METOJIOB C UCIIOJIb30BAHUEM
Loginom,

COCTaBJICHHE TIPOTPaMM Ha
Python ¢ ucnonb3oBanuem
0a30BbIX KOHCTPYKITHA,
YCJIOBHUMA, HUKJIOB,

MPaBUILHOCTH PEIICHUS
3aJlaHUU Ha

NPUMEHEHHUE Pa3IUIHBIX
METOJIOB C
HCIIOJIb30BaHUEM
Loginom,

COCTaBJICHHE IPOTPaAMM
Ha Python ¢
UCIIOJIb30BaHHEM 0a30BbIX
KOHCTPYKLUH, YCIOBHI,

JlaGopaTopHbie
3amanus (1-8),
MIPAaKTHUKO-
OpPHEHTHPOBaHHbIE
3ananus (1-4)

JUTSL pELICHHS 331449 MacCCHBOB IIUKJIOB, MACCHUBOB
po(heCcCUOHANTBHON

TS TEIbHOCTH

Bragets: pelieHue MPaKTUKO- 000CHOBaHHOCTh JTabGoparopHbie

- HaBbIKaMU IIPUMEHEHMS OPUEHTUPOBAHHBIX U NIPUMEHEHUS METOJI0B 3amanus (1-8),
METOJI0B HHTEJUICKTYaJIbHOTO | JADOPATOPHBIX 3aIaHHIA: JUTS: MPaKTHKO-
aHasM3a JaHHBIX C MPUMEHEHUE PA3TUIHBIX peIICHHUS 3aIaHU C OPHEHTHPOBAHHBIC

HUCTIOJIb30BaHUEM
nH(OPMAITMOHHBIX
TEXHOJIOTHIA;

- HaBBIKaMH BBIOOpa METOIOB
Y MTHCTPYMEHTAIIbHBIX CPEJICTB
HCKYCCTBEHHOTO MHTEIIJICKTa

JUTSL PEIICHMS 3a]1a4
PO eCCHOHATTEHOM
JICSITeILHOCTH

METOZOB C UCIIOJIb30BaHUEM
Loginom, cocraBienne
nporpamm Ha Python ¢
HCTIONb30BaHUEM 0a30BbIX
KOHCTPYKIIMH, YCIOBUH,
ITUKJIOB, MaCCHBOB)

HCIIOJIb30BAaHUEM
Loginom,

penieHus 3aJaHuil Ha
COCTaBJICHHE MPOrpamMm
Ha Python ¢
HCIIOJIb30BaHNEM 0a30BBIX
KOHCTPYKLUH, YCIIOBU,
IIUKJIOB, MaCCHBOR)

3amanud (1-4)




1.2 IIIxanbl OllEHUBAHUS:
TGKYIJ_II/Iﬁ KOHTpOJIL yCHeBaeMOCTI/I nu HpOMe)KYTO‘-IHaH arTecTanus OCYH_IGCTBJ'DIGTCSI B paMKax

HaKOIMUTEIbHON OAJIITEHO-PEUTUHTOBOM crcTeMbl B 100-0aibHOM 1IKae:

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

2 TunoBble KOHTPOJIbHbIE 3aJaHUA WU UHbIE MaTepHUaJibl, HE06X0AUMBbIE AJIsl OLEHKH
3HAaHUM, YMEHUW, HABBIKOB M (W/M) onbITa JAeATe/IbHOCTH, XapaKTepU3YIUIMX 3Talbl
dopmMupoBaHUA KOMIIETEHLU B IpoIecce 0CBOeHUA 06pa3oBaTe/IbHOM NPOrpaMMbl

NN R WD =

26.
27.
28.

Bonpocsl k 3auery

Teoperuyeckne BONpPoOChI
Oransl pa3BUTHS CUCTEM HCKYCCTBEHHOTO MHTeekTa (CH1IN).
OCHOBHBIE TOHATHS U ONPEAETICHUSI HCKYCCTBEHHOTO HHTEIUICKTA.
OCHOBHBIE HalpaBJICHHUS Pa3BUTHUS UCCIEIOBAaHUN B 00JIACTH CUCTEM HUCKYCCTBEHHOI'O MHTEIIEKTa
CTpyKTypa CHCTEM UCKYCCTBEHHOTO WHTEIIJICKTA.
Apxurexktypa CUMN.
Mertononorusa nocrpoenus CUU
OkcneptHble cuctemsl (OC) kak Bux CUU.
O6mias cTpykTypa u cxema pyHkunonuposanus JC.
[IpencraBnenue 3HaAHUM.

. OcuoBuspie nonarus. Cocras 3nanuiit CUU.

. Opranuzanus 3uanuit CUN.

. Mogenu npexacrasienns 3HaHui. [IpencraBnenne 3HaHUM ¢ TOMOILBIO CUCTEMBI IPOAYKLIUI

. OcHoBsl s13b1Ka Python. ba3oBeie KOHCTpyKIMH SI3bIKA: IEpEMEHHbIE, (DYHKIIMU, MACCHUBBI

. OcHogsl s361ka Python. Ycenosust n mukotel. Kitaccer 1 00BEKTHI

. OcHoBsI si3b1ka Python.ITocnenoBarenbHOCTH: CITUCKH U KOPTEKH

. MckyccTBeHHBIN HEMPOH Kak OCHOBA HEMPOHHBIX ceTel (PYHKIHS EAMHUIHOTO CKAUYKa)

. MckyccTBeHHBIN HEMPOH Kak OCHOBA HEMPOHHBIX ceTel (curMonanbHas (yHKIUS aKTHBAIINN)
. MckyccTBeHHBIN HEMPOH KaK OCHOBA HEMPOHHBIX CeTel (TUIepOOTMYEeCKUI TAHTEHC)

. OpHocmoliHbIE HEHPOHHBIE CETH.

. MHorocnoiiHele HEHPOHHBIE CETH.

. O0yuatoiasi BBIOOpKa.

. TectoBas BbIOOpKa.

. ObOydenue ¢ yanrenem.

. OGyuenue 6e3 yuurens.

. O630p crienMaIM3UPOBAHHBIX OMOTUOTEK I NOCTpoeHUs HelipoHHBIX ceteld (NumPy,Pandas,

matplotlib)

O0630p crienmanu3uPOBaHHBIX OMOIHOTEK 1 TocTpoeHus HeliporHbIX ceTei (Theano, TensorFlow)
0030p crienuanu3uPOBaHHBIX OMOIMOTEK JIJIs TOCTPOCHUs HelpoHHbIX ceTeit (Keras, PyBrian)
ITpuMeHeHUe CUCTEM HCKYCCTBEHHOTO MHTEIUICKTA B MPOPECCHOHANTBHON IEATSILHOCTH

[IpakTHKO-OpHEHTHPOBAHHBIE 321aHUS K 3a4eTy

3ananmne 1 (Loginom)

Ha ocHoBe mpecTaBieHHOro Habopa JaHHBIX MOCTPOUTh MOJEIh JIOTHCTHYECKON perpeccun
(ITpumeuanue: B CrieHapuu co3aath JBa y3ia: Jloructuueckas perpeccust u Helipocets (knaccudukarius)).
[Hoctpouts Ky6 ¢ Marpuiei omubok mporHosa.

3ananmne 2 (Python)

Bknan B 6anke coctaBnsier X py6iaeid. ExxeroqHo oH yBennuuBaeTcst Ha P mporieHToB, mocie 4ero ApooHas
9acTh KomeeK oTopackiBaeTcs. OnpeaennuTe, yepe3 CKOJIBKO JIET BKJIad COCTaBUT He MeHee Y pyOneid. Hanummure
IIporpamMmy, KOTOpasi 10 JaHHbIM 4uciaM X, Y, P ompenemnser, CKONBKO JE€T NPOWAET, MPEkXIe YeM CyMMa
JOCTUTHET 3HAUECHUA Y.



3ananmne 3 (Python)

OneHnTh HSKOHOMHUYECKYIO JESTENBHOCTh HECKONBKHX  MPEATPHUSTHIA. W3BecTHBl  Ha3BaHUS
MPEINPUATUH, 3HAUCHUS TUIAHOBOTO 00BhEMa PO3HUYHOTO TOBApPOOOOpPOTAa M 3HAYCHHUS (PaKTUUECKOTO 00BEMaA
PO3HHYHOTO TOBapooOopoTa. TpedyeTcs onpenennTh:

1. IpOLICHT BBINIOJIHEHUS IIJ1aHa KaXIbIM IIPEANPUSATUEM

2. KOIUYECTBO HpeZ[HpHHTHﬁ, HCOOBBIITOJITHUBINUX I1JIaH

3. HauOOJIBIINIA TTAHOBBINM TOBAPOOOOPOT

4. yHIOpsIIOYUTh TPEATNPUATHS 110 BO3PACTAHUIO [IAHOBOTO TOBapOOOOpOTa

3ananmne 4. (Python)
Ha ocHOBaHWMM TpeACTaBICHHBIX JaHHBIX HANKCATh MPOrpaMMy I TPOTHO3UPOBAHHUSA IIeH Ha
HEJIBHKUMOCTH ¢ TpapmueCcKrM BBIBOJOM JAHHBIX (TIpUMEYaHHUE: UCIOIB30BaTh OMOINOTEKH numpy 1 matplotlib)

3adeTHOE 3alaHue BKJIIOYAET 2 TEOPETHUECKUX Bompoca U | U3 mepedHsl MpaKTUKO-OPUEHTUPOBAHHBIX
3aJaHuH.

Kpurepuu oueHuBanus:
MakcuManbHOe KONMWYeCTBO OAJIOB 3a OTBET MO 3aueTHoMy 3agaHuio — 100 (Kakaplii BOIpoc HMeeT
OJIMHAKOBBIN BEC MPH BHICTABICHUN UTOTOBOM OIICHKH)

50-100 6an0B (3auTEeHO) UznoxenHsli  Marepuan (QakTHYeCKd BEpeH, Haluyue TIyOOKHX
HCYUEPIIBIBAIOLINX 3HAHWH; MNpaBWIbHbIC, YBEpPEHHBIE JEHCTBUSA TIO
NPUMEHEHUIO TTOJyYEeHHbBIX 3HAHMH Ha MPAKTHKE, TPAMOTHOE M JIOTHYECKH
CTPOWHOE M3JI0KEHUE MaTepualla MpU OTBETE; MPAKTHKO-OPHEHTHPOBAHHOE
3aJaH1C BLIMIOJHCHO MMPAaBUJIBHO U NPOKOMMEHTHUPOBAHO; HAJIMYNUEC TBEPABIX
U JOCTaTOYHO MOJHBIX 3HAHUH, MPaBUIbHBIE NEHCTBUS MO MPUMEHEHHUIO
3HaHWH Ha TIPaKTHKe, 4YEeTKOe M3JIOKECHHE MaTepuaa, JOIyCKArTCs
OTACIIBbHBIC JIOTUYECKUE U CTUIUCTUYCCKUEC NOTPCITHOCTH, HEYBEPECHHOCTL U
HETOYHOCTh OTBETOB Ha [ONOJHHUTENIBHBIE W HABOASALIME BOIPOCH;
NPaKTHKO-OPHEHTHPOBAHHOE 3aJaHUE BBINOJIHEHO IPABWIIBHO, HO HE
IIPOKOMMEHTUPOBAHO, IIPU HEIIOJITHOM OTBETEC Ha BOIIPOCHI; 3aTPYyHAHACTCIA
OTBETHTh Ha JOINOJHUTEIbHBIE BOMPOCH; MPAKTHKO-OPHEHTHPOBAHHOE
3aj1aHKe BBITIOJIHEHO C OIIMOKaMH M OTCYTCTBYIOT KOMMEHTapUH

0-49 6aaJ10B (He 3a4TEHO) OTBeThl HE CBSA3aHBI C BOIPOCAMH, HalMUUe TPYOBIX OIIMOOK B OTBETE,
HETMIOHMMaHHE CYIIHOCTH H3JIaraeMoro BOIIPOCa, HEYMEHHE HpPUMEHATh
3HaHMS Ha TIPaKTUKEe, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha
JONOJHUTECIIBHBIC W HABOJAIIHUE BOIIPOCHI; IMPAKTUKO-OPUEHTHUPOBAHHOC
3aJaHye HE BBIITOJIHEHO.




JlabopaTopHble 3a1aHus

JladopaTtopHoe 3ananue 1

Pa6oTa ¢ ML mrardopmoit Loginom.

[Moctpoenne wHelipocetn (perpeccus). Helipocets (kimaccudukanusi) W JIOTHCTHYECKAsl PETpPeccHsl.
Hacrpoiika ysnoB (Jlunelinas perpeccus, Jloructuyeckas perpeccus, Heiipocets (perpeccus), Heiipocets
(xnmaccutukanus), Causnue, Kanskynsarop), Busyanuszaropos (Tabnuna, Junarpamma, Ky6), noctpoenue nporaosa
IO ABYM MOJIEJISIM.

JlaGopaTopHoe 3axanue 2

OcHoBb! s13b1Ka Python. bazoBble KOHCTPYKLUM S3bIKA: IEPEMEHHBIE, (YHKIIUH, MACCUBHI.

Cunrakcuc. BbpiBon 3HaueHHWI pa3NWYHBIX AEUCTBUI C NepeMeHHbIMH B OkHe TepmuHama PyCharm.
Oneparop def. Tumer aprymentoB ¢yakuuu. [Ipumenenne QyHKIMH B pellieHHH NMPUKIAAHBIX 3anad. CoznaHue
MaccuBa, MHOTOMEPHBIH MacCHB, OIIEPALIH C MACCHBAMH

JladopaTopHoe 3aganue 3

OcHoBsl s13b1ka Python. Ycmosus u ksl Kitacckl 1 00BEKTHI.

Ycnosuas unctpykmus if-elif-else. Iukn while B Python. I{ukn for B Python. CuHTakcuc s co3maHus
Kiacca. Berpoennsie u monb3oBarensckue atpuOyThl. [lomst kimacca (ctarndyeckue u auHaMudeckue) B Python.
Pemmenne npukiaaHbIX 330249

JlaGopatopHoe 3aganue 4

OcHoBbl s13b1ka Python.[TocinenoBaTenbHOCTH: CIIUCKU M KOPTEXKH.

Crioco0bl 3aanus ciiuckoB. Co3/laHKe CITUCKOB C TOMOIIBIO YMHOKEHUSL.

OcHoOBHBIE METO/IbI CTIHUCKOB. MHOroMepHbie criucku. Co3nanue koptexka. bazoBbie onepatopsl U METObI
kopTexein. KopTexxu B kauecTBe 3amuceil. Perenre npukiagabix 3a1aq

JlabopaTopHoe 3aganue S5

Busyammzarus n 00paboTka JaHHBIX.

[Moctpoenne rpadukos ¢ momortpto matplotlib. Jlunetinsiit rpaduk (plot) B matplotlib. {narpamma
paccesHus (Scatter plot) B matplotlib. [Toctpoenne Heckoabkux rpaduKoB (¢ UCIIOIB30BAaHHEM METO/IOB
add_axes() n meTona subplot()).

JlabopaTopHoe 3aganue 6

[Toctpoenue mozeneit Ha Python.

[Iporno3upoBanme ¢ MOMOIIBIO METO A INHEHHOM perpeccun. [Ipocras nuHeHas perpeccus co scikit-
learn. MeTojp1 mocTpoeHUs MOeTU. MHOKECTBEHHAS JIMHEWHAS PErpeccusi C MOMOIIbIO Kiacca
LinearRegression.Pemenne mpukiaaHpIx 3a1aq

JlabopaTopHoe 3axanue 7

[Toctpoenne moneneit Ha Python. Pemenne 3anau ¢ momorpto moaenu Jlepesa peuenuii. Perpeccust
JiepeBa peleHni ¢ UcTonb3oBanreM sklearn. Peannzanus anroputma nepeBa pemeHuit Ui KilacCupUKaim
(xnmaccugukarop DecisionTree). Perienue npukiiaaHbix 3a1a4

JlabopaTopHoe 3aganue 8

Pabora c Habopamu nansbIX B 6nbianotexe PyBrain. Cozmanue HelipoHHOM cetn ¢ Onbmmorekoit PyBrain.
Cosznanuie HelipoHHOM cetn npsiMoe pacnpocrpaHenne FeedForward. O0y4enue Heitpoceru. Mcnonb3oBanue
SupervisedDataset B co3gannn HaOopa maHHBIX. Pemenre mpuKIaaHpIX 3a1aq

Kpurepun oneHnBaHus:
MakcuMajabHOe KOJIHYecTBO 0a110B — 80 0as1710B
3a BBIMOJHEHUE KAKAOT0 1a00paTopHOro 3a/1aHust 00yJaromuiics MoXeT nonyunTh 10 10 6ajuioB

10 6ans10B 3aaHne BHITIOJTHEHO BEPHO

7-9 6ans10B [Ipu BeIOIHEHUH 3a7jaHNs ObLTH JOMYIIEHBl HETOYHOCTH, HE BIMAIONINE Ha PE3YyIIbTaT
4-6 0an10B [Ipu BBIIOTHEHUH 3aJaHKsl OBUTH TOMYIICHBI OIIHOKH

1-3 6ayu1a ITpu BRINOJIHEHUH 3a7aHusl ObIIIM JONYIICHBI CYIIECTBCHHBIE OLIHMOKH

0 6aJu10B 3agaHue He BHIIOJIHEHO




Omnpoc

1. Oransl pa3BUTHS CUCTEM UCKYyCCTBEHHOTO nHTemekTa (C1N).

2. OcHOBHbIE NOHATHS U ONPEAETICHUSI UCKYCCTBEHHOTO HHTEIUIEKTA.

3. OcHOBHbIE HaIPaBIEHUS Pa3BUTHUS HCCIEIOBAaHUH B 00JaCTH CUCTEM MCKYCCTBEHHOTO HHTEIIJIEKTa
4. CTpyKTypa CUCTEM HCKYCCTBEHHOTO MHTEIJICKTA.

5. Apxurextypa CUN.

6. Metononorusa nocrpoenus CUU

7. OxcneptHbie cuctemsl (OC) kak Bux CUU.

8. O6was cTpykTypa u cxema ¢pyHkuuonuposanus IC.

9.TlpencraBieHue 3HaAHUH.

10. Ocnosnsle nousaTus. Cocras 3Hanuit CUU.

11. Opranuzanus 3nanuit CUU.

12. Monenu npencrasnenus 3HaHui. [IpencraBienue 3HaHUHN C TOMOIIBIO CUCTEMBI POy KLIUN
13. OcHoBpl s1361Ka Python. ba3oBrie KOHCTpYKINY S3bIKA: IEPEMEHHBIE, (VYHKIIH, MACCHBBI

14. OcHoBbl s13b1ka Python. Ycnosus u nukiel. Knaccel 1 00beKThI

15. OcHoswl s3b1ka Python.IlocnenoBaTensHOCTH: CMCKH U KOPTEXHU

16. HckyccTBEHHBIN HEHPOH Kak OCHOBA HEMPOHHBIX ceTel ((QYHKIMS €TUHUIHOTO CKavKa)

17. HckyccTBeHHBIN HEHPOH Kak OCHOBA HEMPOHHBIX ceTel (curMonaanbHas QYHKIUS aKTHBAIINH )
18. HckyccTBeHHBIH HEHPOH KaK OCHOBAa HEMPOHHBIX ceTel (THIepOO0IMYecKUil TAHT€HC)

19. OnHocnoiiHble HEHPOHHBIE CETH.

20. MmuorocnoitHble HEHPOHHEIE CETH.

21. Ooyuaromas BEIOOpKA.

22. TecroBas BEIOOPKA.

23. OOyueHHne C YUUTEIIEM.

24. OOyueHwue 6e3 yuuTeds.

25. O0630p cienuanTu3upOBaHHBIX OMOIMOTEK A MocTpoeHUs HepoHHBIX cereil (NumPy,Pandas,
matplotlib)

26. O0630p crienuanm3nPOBAHHBIX ONOMHOTEK sl TocTpoeHus HelpoHHbIX cereit (Theano, TensorFlow)
27. O030p crienuaTu3upOBaHHBIX OMOIMOTEK A mocTpoeHus: HepoHHbIX ceteil (Keras, PyBrian)
28. IlpumeHeHHE CHCTEM HCKYCCTBEHHOIO MHTEJUIEKTa B IPO(ECCHOHATBHOM AesITeIbHOCTH

Kputepun ouennBanus:

JlaHHBII TepedyeHb BONPOCOB JJI MPOBEACHHA OmNpoca ABIAETCS MNpUMEpHbIM. OH  MOXeET
aKTyalIU3UpOBaThCs NPENoAaBaTesieM 10 He0OXOIMMOCTH.

Omnpoc mpoBoAWTCS B YCTHOW WIIM MHCbMEHHOW (popme (Ha ycMmoTpeHue mpenogasarensi) | pynmupoBka
BOIPOCOB JJIs1 OTIPOCa MPOU3BOIUTCS MpENnogaBaTeieM.

MaxkcumaabHOe KoJIu4ecTBo 0a/10B — 20 0a/10B
3a yyactue B ompoce oOydaroluicss MoxkeT moiy4uth no0 20 OamtoB. B xozie ompoca mpu oTBeTe Ha
OTJICNIBHBIN BONPOC 00YYAIOIIUHCS MOXKET MOJYYUTh JI0 2 0AJJI0B

2 0asL1a

JlaH mONHEIA, pa3BepHYTHIH OTBET HA MOCTABJICHHBIH BOIPOC, CHCTEMHO IMMOKa3aHa
COBOKYITHOCTh OCBOCHHBIX 3HAHHA 00 00BEKTE, MPOSBIIOMASCS B CBOOOTHOM
OIEPUPOBAHNH OCHOBHBIMHU MOHATUSAMHU y4eOHOro Kypca. OTBEeT xapaKTepu3yercs
COJIEP)KATENIbHOCTHI0, KOHKPETHOCTHIO, 3HAHHMEM OCHOBHOH M JIONOJHHUTEIHHON
JUTEPATYPHl, PEKOMEHIYEeMOU TI0 TE€ME, YEeTKOCTHI0O W JIOTHYHOCTBIO H3JIOKCHUS
Marepuana.

1 0ama

JlaH HenonHBIM M HENOCJIEAOBATEIbHBIM OTBET HA IOCTAaBJICHHBIH BOMPOC.
IIpucyTtcTBy10T (hparMeHTapHOCTh, HEOTUYHOCTh HM3NIOKeHus. OOydaronuiics He
OCO3HAET CBS3U MEXIY NMOHATHAMH, KOHIENTyalIbHbIE NIEPECEUCHUs, CTPYKTYpPHBIE
3aKOHOMEPHOCTH. OTcyTcTByeT ~ KOHKPETH3aLMS U JI0Ka3aTeJIbHOCTb.
JlononHuTEeNbHBIE M YTOYHSIOLIME BOIPOCHI IIPENOAaBaTeNsi HE NPHUBOAAT K
KOPPEKIUHU OTBETA HA TIOCTaBJIEHHBIE BOIIPOCHI.

0 0a10B

OOyuaromuiicst 3aTpyAHsAETCS OTBETUTH Ha BOIPOCHI




3 MeToau4yecKue MaTepuasbl, omnpeje/diiyde NpoLeAypbl OLEHUBaAHUSA 3HAHUIA,
YMEHUU, HABBIKOB U (UJIM) ONBITA AeATe/IbHOCTH, XapaKTepU3YIOUIMX 3Tanbl pOPMUPOBAHUSA
KOMIIeTeHI M

[Ipouienyps! olieHHBaHMS BKIIIOUYAIOT B €05 TEKYIIUN KOHTPOJIb U IPOMEKYTOUYHYIO aTTECTALUIO.

Tekymmuii KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS C HCIOIH30BAHUEM OIEHOYHBIX CPEJCTB,
MIPEACTABJICHHBIX B I1. 2 JAHHOTO MPWJIOKEHUs. Pe3yabTaThl TEKYIIETO KOHTPOJISI JOBOASITCS 1O CBEICHUS
CTYJICHTOB IO TIPOMEXYTOYHOM aTTeCTAINH.

IIpomexyTouHAast aTTeCTALMSA POBOIUTCS B GopMe 3a4eTa.

3ayeT MPOBOJAUTCS [0 PACIMCAHHIO IPOMEXKYTOUHOH aTTecTallud B IMHCbMEHHOM BHJIE.
KonuuectBo BompocoB B 3aueTHOM 3aaaHud — 3. IIpoBepka OTBETOB M OOBSBICHHE pE3yJIbTATOB
IIPOM3BOJUTCS B J€Hb 3aueTa. Pe3yibTaThl aTTecTallMM 3aHOCSTCS B BEJOMOCTb U 3aYETHYIO KHUKKY
crynenta. CTyIeHTbl, HE MPOILIEANINE MPOMEXKYTOUHYIO aTTEeCTallMi0 MO rpaduKy MPOMEKYTOUHOMN
aTTeCTalluy, TOJKHBI TUKBUIUPOBATH 33J0JDKEHHOCTh B YCTAaHOBJIEHHOM IOPSJIKE.



Ipuioxkenue 2
METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO INCIHUIIJIMHBI

V4eOHBIM [UIAHOM MPELYCMOTPEHBI CIISIYIOIIHE BUIbI 3aHATHIL:

- 1a0OPaTOPHBIC 3aHSATHUSI.

B xone maGopaTopHbIX pabOT pa3BHBAIOTCS HABBIKM MPHUMEHEHHS COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTHH, BBIOOpa HMHCTPYMEHTAIBHBIX CPEICTB [Uisi 00pa0OTKM W aHann3a JKOHOMHYECKHX JaHHBIX B
npodecCHOHANBLHON 1S TeTbHOCTH.

ITpy OArOTOBKE K IAOOPATOPHBIM 3aHITHSIM KaXIbIil CTYJICHT JOJDKEH:

— H3Y4YHTh PEKOMEH/IOBAHHYIO yUeOHYIO JIUTEPaTypy;

B mporiecce moAroToBKY K 1a00paTOPHBIM 3aHATHIM CTYIEHTHI MOTYT BOCIIOJIB30BAThCA KOHCYIBTALIUAMHU
[penoaaBaTes.

TeopeTnyeckne BONPOCHI JODKHBI OBITH HM3Yy4YEHBI CTYJCHTAMH B XOJE CAMOCTOSITEIBbHOH paboThI.
KoHTposb camocTosTeIbHON paboThl CTYIEHTOB HaJl yueOHOH MporpaMMmoil Kypca OCYHIECTBISIETCS METOI0M
Ompoca U BBIMOJNHEHHs J1Ta0OPaTOPHBIX 3a/aHuil. B Xxome caMoCTosTenbHOH paboThl KaX[Iblil CTYICHT 00s3aH
MIPOYUTATh OCHOBHYI0 U [0 BO3MOXXHOCTH JOIIOJHHUTEIBHYIO JIMTEpaTypy IO H3ydyaeMod Teme. Bwiaenurts
HETIOHSATHBIC TEPMUHBI, HAMTH UX 3HAUCHHUE B JIUTEPATYpE.

JIisi TIOATOTOBKHM K 3aHATHSIM, TEKYIIEMY KOHTPOJIO M MPOMEXYTOYHOW aTTECTAllMH CTYACHTBI MOTYT
BOCIIOJIB30BATHCA :‘)HCKTpOHHO-6H6HI/IOTCLIHI)IMI/I cuctemamu. Taxxke o6yqafoumec;1 MOTyT B34Tb Ha JO0OM
HEOOXOAUMYIO JIUTEpaTypy Ha aOOHEMEHTE YHHUBEPCHTETCKOH OMOIMOTEKHM WIIH BOCIOJIB30BATHCS YUTATbHBIMH
3aJIaMH.



