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KA®EJIPA IIpukjagHas MATEMATHKA M TEXHOJIOTHMH HCKYCCTBEHHOI0 HHTEJLIEKTA
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Hroro 72172 72|72
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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/JI OHEHOYHbIX CPEACTB

IIpunoxenne 1

1 OnucaHMe NMoKa3saTeJsell U KpUTepUeB OLleHUBAHUA KOMIETEeHI U Ha pa3IUYHbIX
3Tanax ux opMUpoOBaHMs, ONNMCAHUE LKA OLleHUBAaHUSA

1.1 Tloka3arenu v KpUTEPUH OLICHUBAHUS KOMIIETEHIIUI:

3VH, cocrasigionye
KOMITIETEHITHIO

ITokazarenu olleHUBaHUS

Kpurepun onieHnBanus

Cpenctsa
OILICHUBaHUS

OIIK-5:Cnoco0eH ucnoJib30BaTh COBPpEMEH

HBbIC I/lH(l)OpMaIII/lOHHbIe TEXHOJIOI'MHU "

NPOrpaMMHBbIE CPe/ICTBa NPH PelleHnH NPo¢ecCHOHATBHBIX 3a1a4.

3HaTh:

- OCHOBHEIC (byHKLII/IOHaJ'IBHBIG

BO3MOXHOCTH TIPOTPAMMHBIX
CPEJICTB UHTEIUICKTyaIbHOM
00pabOTKM TaHHBIX,
UCIIOJIb3YEMBIX TP PEIICHUN
nmpodeCCHOHANBHBIX 33/1a4;

- OCHOBHBIC (I)YHKLII/IOHaHBHBIC

BO3MOYKHOCTH MPOTPAMMHBIX
CPEACTB MHTEJUIEKTYaJIbHOU
00pabOTKH TaHHBIX,
UCIIOJIb3YEMBIX MTPU PEIICHUH
poheCCUOHATIBHBIX 3a/1a

W3y4yaeT OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO
JTUTEPATYPY, COAEPKAIILYIO
MaTepuai 00 OCHOBHBIX
MTOHSTHUSIX
WHCTPYMEHTAIBHBIX
CpeacTBax u
MaTEeMaTHYECKUX METOJIaX,
HCIIOJIb3YEMBIX MTPH
peleHnn
npohecCUOHANBHBIX 33/1a4,
JUTSL TIOATOTOBKY K 3a4eTy, U
onpocy

MOJIHOTA U
COJIEPKATEIBHOCTh OTBETA
Ha 3a4eTe, yCTHOM
OIIpoCce, COOTBETCTBHE
OTBETOB MaTepuaiy,
coJlieprkamiemMcs B
WM3Y4YEHHOM JTUTEpaType

Onpoc (Bompock! 1-
28), BOTIPOCHI K
3adety (1-28)

YMeTh:

- PUMECHSITh METO/IbI
WHTEIUICKTYaIbHOTO aHan3a
JAHHBIX C UCTIOIH30BAHUEM
WH(POPMAITUOHHBIX
TEXHOJIOTHIf;

- OCYIIECTBIIATH BHIOOD
METOJIOB U
WHCTPYMEHTAIBHBIX CPEJICTB
MCKYCCTBEHHOTO MHTEIJIEKTa

pElIeHNE TPAKTUKO-
OPUCHTHPOBAHHBIX U
T1a00paTOPHBIX 3aTaHHA;
MIPUMEHEHHUE PA3TUIHBIX
METO/JIOB C UCTIOIh30BAaHUEM
Loginom,

COCTaBJICHHE TIPOTPaMM Ha
Python ¢ ucnonp3oBanuneM
0a30BBIX KOHCTPYKITHH,
YCIIOBUH, IIUKJIOB,

MIPaBUIIBHOCTh PELICHUS
3aJaHNuN Ha

MIPUMEHEHUE Pa3INIHBIX
METOJIOB C
UCIIOJIb30BaHUEM
Loginom,

COCTaBIICHHE IIPOrpaMM
Ha Python ¢
UCIIOJIb30BaHNEM 0a30BbIX
KOHCTPYKLUH, YCIOBU,

JlaGopatopHsie
3aganus (1-8),
HPaKTHKO-
OpPHUEHTHUPOBAHHEIE
3aganus (1-4)

JUTSI peIlieHus 3a1a4 MacCUBOB IIUKJIOB, MACCHBOB

npoheCCUOHANTBHOMN

JIeSITEIIbHOCTH

Braners: pelieHue IPaKTHKO- 000CHOBaHHOCTH JlabopaTopHbie

- HaBBIKAMH TIPUMCHCHIS OPHUCHTHPOBAHHBIX U MPUMEHEHUS METOIOB 3amanawms (1-8),
METOJIOB MHTEJUICKTYadbHOTO | 7a00paTOpHBIX 3a/1aHUi: JUTSL: MTPaKTHKO-
aHaJM3a JaHHBIX C MPUMEHEHUE PA3ITUIHBIX pelICHUs 3aJaHMid C OpPUCHTHPOBAHHEIC

HCIIOJIb30BaHUEM
WH(POPMAITUOHHBIX
TEXHOJIOTHH;

- HaBBIKAaMH BEIOOpA METOIOB

Y MTHCTPYMEHTAIIbHBIX CPEJICTB

UCKYCCTBEHHOTO MHTEIIICKTA
JUTSL PEIIeHUs 3a/1a4
npodecCHoHaTBEHOM
JIESATEIIbHOCTH

METOO0B C MCIIOIL30BaHUEM
Loginom, cocraBicHue
nporpamm Ha Python ¢
HCII0JIL30BaHUEM 0a30BBIX
KOHCTPYKIMH, YCIOBUA,
[IUKJIOB, MACCHUBOB)

HCIIOJIB30BAaHUEM
Loginom,

pelieHus 3alaHui Ha
COCTaBJIEHUE NIPOTpaMM
Ha Python ¢
UCTIOJh30BaHHEM 0a30BBIX
KOHCTPYKIIUH, YCIOBUH,
IIUKJIOB, MACCHUBOB)

3amanwns (1-4)




1.2 IIxanel OLIEHUBAHMUS:

Tekymuii KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXKYTOYHASI aTTECTALUsI OCYIIECTBIIIETCS B paMKax
HAKOMUTEJIbHOW OaJIbHO-PEUTHHTOBOM cucTeMbl B 100-0amipHOM mIKane:

50-100 6annoB (3a4TEHO)

0-49 GannoB (He 3a4TEHO)

2 TunoBble KOHTPOJIbHbIE 33JJAHUS UJIU MHbIE MaTepHUaJibl, HEOGX0AMMBbIE JJIsl OLl€HKHU
3HAaHMWI, YMEHHUHW, HAaBbIKOB M (WJIH) ONbITa AESATEe/JbHOCTH, XapPaKTEPU3YKWILUX 3Talbl
dopmMupoBaHua KOMIIETEHIIMH B IpolLecce 0CBOeHMsI 06pa30BaTeJIbHOW NPOrpaMMbl

WO RN =

[\ N T NS I NS T NS T N I e L e e T
N PR WOV IAAUTANWN~O

26.
27.
28.

Bonpocsl k 3auery

Teopernyeckue BONpPOChI
Otansl pa3BUTHS CHCTEM UCKyccTBeHHOTO nHTEmekTa (C1UN).
OCHOBHBIE MOHATHS U ONIPENETIEHNS] HCKYCCTBEHHOTO MHTEIIEKTA.
OcCHOBHBIE HalPaBJIEHUs Pa3BUTHS HUCCIIEI0BAHUI B 00JIaCTH CUCTEM MCKYCCTBEHHOTO UHTEIUIEKTa
CTpyKTypa CUCTEM UCKYCCTBEHHOTO MHTEJJIEKTA.
Apxutektypa CUN.
Mertonomnorus nmocrpoeruss CUN
Oxcneptable cucteMbl (JC) kak Bug CHUU.
O6mas cTpykTypa u cxema pyHkuuorupoBanus JC.
IIpencraBienue 3HaHUM.

. OcHoBubie nousaTus. Cocras 3Hanuit CUUN.

. Opranuzauus 3aanuit CUN.

. Mogenu npexncrasienns 3HaHui. [IpencraBieHne 3HaHU ¢ TOMOIIBIO CHCTEMBI IPOLYKIIUI

. OcHoBrl s13b1ka Python. Ba3zoBbie KOHCTPYKIMH S3bIKA: IEPEMEHHBIC, (PYHKIIH, MACCHBBI

. OcHoBsl s13b1ka Python. Ycnmosust u mukoisl. Kitaccer 1 00beKTHI

. OcuoBsl s13p1ka Python.IlocnenoBaTrenbHOCTH: CIUCKH U KOPTEXKH

. MlckyccTBeHHBII HEHPOH KaKk OCHOBa HEWPOHHBIX ceTell ((DYHKIUS eTUHUIHOTO CKavKa)

. MckyccTBeHHBII HEHPOH KaKk OCHOBA HEHPOHHBIX ceTel (curMouaanbHas QyHKIHA aKTHBALIUH )
. MckyccTBeHHBIN HEMPOH KaK OCHOBA HEHPOHHBIX ceTe (THIIepOOIMIeCKIil TAHT€HC)

. OnHOCNOMHbIE HEWPOHHBIE CETH.

. MHorocioiHbsle HEHPOHHBIE CETH.

. OGyyaromias BEIOOpKA.

. TectoBas BbIOOpKA.

. O0y4eHue ¢ yunurenem.

. OOyuenue 0e3 yuuTerns.

. O630p crienuaNIM3uPOBaHHBIX OMONMHOTEK IS TOCTPOCHUS HelpoHHBIX ceTer (NumPy,Pandas,

matplotlib)

0030p ciennaIN3uPOBAHHBIX OMOTHOTEK ATt ocTpoeHus HeHpoHHBIX cetelt (Theano, TensorFlow)
0030p ciennaTN3uPOBAHHBIX OMOIHUOTEK I TOCTpOeHHs HepoHHBIX cetel (Keras, PyBrian)
[TpuMeHeHne cucTeM UCKYCCTBEHHOTO MHTEIUIEKTa B MPO(QECCHOHATBHON AEITEIbHOCTH

[IpakTHKO-OPpHEHTHPOBAHHBIE 32IaHNUS K 3a4eTy

3ananue 1 (Loginom)

Ha ocHoBe npencraBieHHoro Habopa JaHHBIX TOCTPOUTH MOAEIH JIOTHCTHYECKON PErpeccuu
(ITpumeuanue: B CueHapuu co3naTh ABa y3na: Jloructuueckas perpeccust u HeiipoceTs (kaccuduranus)).
[TocTpouts Ky6 ¢ marpurieit ommOoK Iporaosa.

3ananue 2 (Python)

Bxnan B 6anke cocraBiser X py0meit. ExxeronHo oH yBenuauBaeTcs Ha P IpoOIIeHTOB, TIOoCiIe Yero ApoOHas
4acTh Koreek oTOpackiBaeTcs. Onpenennre, 4epe3 CKOIbKO JIET BKIIaJ COCTaBUT He MeHee Y pyOsei. Hammmire
nporpamMmy, KOoTopas Mo JNaHHbIM uuciam X, Y, P ompenenser, CKOJIbKO JIET MPOUAET, MPEXAE YeM CyMMma
JIOCTUTHET 3HaYeHus Y.



3ananmue 3 (Python)

OneHnTh SKOHOMHYECKYIO JIE€ATENBHOCTh HECKONBKUX  IPEANPHUITHH. W3BecTHBI  Ha3BaHUSA
MPENNPUSITAN, 3HAYCHUS TIAHOBOTO 00BEMA PO3ZHHYHOIO TOBApOOOOPOTa W 3HAUCHHUS (DAKTHUYECKOTOo 00BEMa
PO3HUYHOTO TOBapoobopoTa. Tpedyercs onpeaenuTs:

1. IpOIEeHT BHIMIOIHEHNUS TUTaHa KaXKIBIM MIPEIPUIATAEM

2. KOJIMYECTBO MPEANPUSITHHA, HEAOBBITOJTHUBIINX TUIAH

3. HanOOJBIINI IJIAHOBBIA TOBAPOOOOPOT

4. yIopsIIOYUTh IPEAIPUATHS 110 BO3PACTAHHIO IJIAHOBOTO TOBApoo0OpoTa

3ananue 4. (Python)
Ha ocHOBaHMM TIpEICTABICHHBIX MaHHBIX HANUCATh MPOTPaMMy JUIi TPOTHO3MPOBAHUS II€H Ha
HEJIBIKMMOCTD C TpaQuecKiM BBIBOJIOM JaHHBIX (TIpUMEYaHHE: HCIOIh30BaTh OMOIMOTeKH numpy 1 matplotlib)

3adyeTHOE 3aJaHHE BKJIOYACT 2 TEOPETHUYECKUX Bompoca U | u3 mepeyHs MpakTUKO-OPUEHTHUPOBAHHBIX
3alaHuH.

Kpurtepun ouennBanus:
MaxkcuManbHOE KOJIMYeCTBO OaioB 32 OTBET MO 3adeTHOMY 3amanHuio — 100 (kakaplii Bopoc uUmeer
OJIMHAKOBBIM BEC MPY BHICTABJICHUH HTOTOBOM OLIEHKH)

50-100 6ans10B (3a4TeHO) WznoxeHHplid  Mmarepuan  (QakTUYECKH BEpEH, Haluuue TIyOOKHX
WCUEPIBIBAIONINX 3HAHWHM; TpaBUJIbHBIE, YBEpPEHHBIE NEHCTBHUSA TIO
NPUMEHECHHUIO TTOMyYEeHHbIX 3HAHUH Ha MPAaKTHKE, TPAMOTHOE U JIOTHYECKU
CTPOIHOE M3JIOKCHNE MaTepHaja IPH OTBETE; NPAKTHKO-OPHEHTHPOBAHHOE
3aJaHye BBIOJHEHO MPAaBWIHHO U MPOKOMMEHTHPOBAHO; HAJTMYUE TBEPIBIX
U JIOCTaTOYHO IOJIHBIX 3HAHWH, NMPABWIBHBIC ICHCTBHSA MO HMPUMEHEHHUIO
3HaHWII Ha TIPAaKTHKe, YeTKOe W3JIOKEHHE MaTepHana, [OIYyCKaroTCs
OTAEIbHBIE JTIOTUYECKUE U CTUIIMCTUYECKHE IOTPELTHOCTH, HEYBEPEHHOCTD U
HETOYHOCTh OTBETOB HA JIOTIOJHHUTENbHBIE M HABOASIIME BOIMPOCHI;
MPaKTUKO-OPUCHTUPOBAHHOE 3aJ]aHME BBIIOJHEHO TMPAaBHIBHO, HO HE
MIPOKOMMEHTHPOBAHO; IPU HEMOJIHOM OTBETE Ha BOMPOCHI; 3aTPyIHSETCS
OTBETHTh Ha JONOJHUTEIbHBIE BOMIPOCH];, MNPAKTUKO-OPHUEHTHPOBAHHOE
3aJJaHKe BBITIOJHEHO C OMIMOKaMHU M OTCYTCTBYIOT KOMMEHTAPHU

0-49 6ans10B (He 3a4TeHO) OTBeThl HE CBA3aHBI C BONPOCAMH, HAJMUUE TPYOBIX OIIMOOK B OTBETE,
HETIOHMMaHHUE CYIIHOCTH H3JIaraéMoro BOINPOCa, HEYMEHHE MPUMEHSTh
3HaHWS Ha TIPaKTUKEe, HEYBEPEHHOCTh M HETOYHOCTH OTBETOB Ha
JOTIOJTHUTENIBHBIE W HABOJSIIUE BOIPOCHI; IMPAKTUKO-OPHUEHTHPOBAHHOE
3aJaHKe HE BBIIIOJIHEHO.




JlabopaTopHble 3axaHus

JlabopaTopHoe 3aganmne 1

Pa6ora ¢ ML mardopmoit Loginom.

ITocTpoenne HewpoceTn (perpeccus). HeilipoceTs (kimaccudukaivs) © JIOTHCTHYECKAs PETPECcCHsl.
Hactpoiika ysnoB (Jluneiinas perpeccusi, Jlormctuueckas perpeccusi, Heipocets (perpeccus), HeiipoceTs
(xmaccuukanus), Cnustaue, Kanekynsatop), Buzyanuzaropos (Tabauna, uarpamma, Ky6), moctpoenne nporsosa
O BYM MOJEJISIM.

JlabopaTopHoe 3agaHue 2

OcHoBblI s1361ka Python. ba3oBbie KOHCTPYKIIUH SI3bIKA: TEPEMEHHBIC, ()YHKITUH, MACCHBBI.

Cunrakcuc. BpIBoj 3HAYCHWH pa3IUYHBIX IEHCTBUH C IMEepeMEHHBIMH B OKHE TepMuHana PyCharm.
Onepatop def. Tunsl aprymenToB dyHkimun. [IpuMmenenne GyHKIui B pelieHnH NpUKIaaHbX 3anad. Co3ganue
MacCHBa, MHOTOMEPHBI MaCCHB, OTIEPAIH C MACCHBAMU

JlabopaTopHoe 3aganne 3

OcHoBbl s1361ka Python. Ycnoust u nuknsl. Kinaccel 1 00BEKTHI.

Ycnosnast uactpyknus if-elif-else. Iukn while B Python. Hukn for B Python. Cunrakcuc mist co3nanust
knacca. Berpoennsle u nonb3oBaTensckue arpuOyThl. Tlomnst kmacca (ctarndyeckue u auHamudeckue) B Python.
Pemenue npuknagHeIx 3a1a4y

JlaGopaTopHoe 3axanue 4

OcHoBsl s3b1ka Python.[TocmegoBaTenbHOCTH: CITUCKH B KOPTEXKHU.

Crioco6s! 3aganus cruckoB. Co3aHue CIMCKOB C MTOMOIIIbIO YMHOKEHHS.

OcHOBHBIC METO/IBI CIICKOB. MHOTOMEpHBIC criucku. Co3nanue KopTeka. bazoBeie omepaTopbl U METOIBI
kopTexeil. Koprexu B kauecTBe 3anuceit. Perenue npukiagHeix 3a1a4

JlaGopaTopHoe 3axanue 5

Busyanuszauus n 00paboTka 1aHHBIX.

[octpoenue rpadukos ¢ nomomibio matplotlib. JInuneinsiit rpaduk (plot) B matplotlib. Auarpamma
paccesius (Scatter plot) B matplotlib. [Toctpoenne HeckoabKuX rpaUKoB (C UCIOIB30BAaHHEM METOIOB
add axes() u meroma subplot()).

JlaGopaTopHoe 3axaHue 6

[Moctpoenne moxeneii Ha Python.

[Iporuo3upoBaHue ¢ TOMOIIBIO METOIa JIMHEHHOH perpeccu. [Ipoctas nuHeiHas perpeccust co scikit-
learn. Metopl mocTpoeHus MOeH. MHOKECTBEHHAs JIMHEIHAS perpeccus ¢ IIOMOIIBIO Kiacca
LinearRegression.Peiienue npukiagHeix 3aaa4y

JlaGopaTopHoe 3axanue 7

[Mocrpoenne moxeneii Ha Python. Pemenue 3a1a4 ¢ momomipio Mojienu Jepesa pemennid. Perpeccus
JiepeBa pelleHnii ¢ ucronb3oBanreM sklearn. Peanu3zarnms anroputma fepeBa penieHuit Juist KiacCuQuKanuu
(xmaccudukarop DecisionTree). Pemenne nmpukinaaHpIx 3amaq

JlaGopaTopHoe 3axanue 8

Pabora ¢ Habopamu naHHbIX B Oubanoreke PyBrain. Co3nanue HelipoHHO# ceTu ¢ OnbmroTtekoi PyBrain.
Co3pmanne HelipoHHOH ceTH mpsiMoe paciipoctpaneHune FeedForward. OOyuenue nelipocetu. Mcnonp3oBaHue
SupervisedDataset B co3nanuu Habopa JaHHBIX. PellieHue MpUKIaIHbIX 33134

Kpurepun ouennBanus:
MaxkcumanbHoOe KoJndecTBo 0aiioB — 80 6anioB
3a BBINOJHEHHE KaXA0T'0 JJAOOPATOPHOTO 33/1aHUs 00y4aronuics MoKeT Nony4uTs a0 10 6amios

10 6ans10B 3asilaHue BBIIIOJHEHO BEPHO

7-9 6a/10B [Tpu BeIOTHEHNY 3a1aHVsI OBLTH JTOMYIIEHBI HETOYHOCTH, HE BIMSIFOIINE HA PE3yIbTaT
4-6 0a710B [Tpu BeITIOTHEHNH 33]JTaHUS OBLTH JIOMYIICHBI OITHOKH

1-3 6anga IIpu BeIOTHEHNH 33JaHUs OBLUTH TOMYIICHBI CYIIECTBEHHBIE OITHOKHI

0 6as10B 3amaHue He BHIOJIHEHO




Omnpoc

1. DTanbl pa3BUTHS cCHCTEM UCKyccTBeHHOTo nHTeekTa (CUN).

2. OcHOBHbIE [TOHATHS U ONPEAETICHNSI UICKYCCTBEHHOI'O MHTEIUIEKTA.

3. OcHOBHbIE HallpaBJICHHsI Pa3BUTHUS UCCIICIOBAaHUN B 00J1ACTU CUCTEM UCKYCCTBEHHOI'O UHTEIJIEKTA
4. CTpyKTypa CUCTEM HCKYCCTBEHHOTO MHTEIIEKTA.

5. Apxurektypa CUN.

6. Meronomnorus nmoctpoerns CUU

7. Oxcneptabie cuctemsbl (IC) xak Bug CUU.

8. O6was cTpykTypa u cxema ¢pyHkuuonuposanus IC.

9. IlpencrarneHue 3HAHUH.

10. Ocuosublie nousTHs. Coctas 3Hauni CUN.

11. Oprannzanus 3Hanuit CUUN.

12. Mopenu npeactasieHus 3HaHuii. [IpencraBieHne 3HaHU C TOMOIIBIO CUCTEMBI ITPOTYKITAN
13. OcHoBsl s13bIka Python. bazoBble KOHCTPYKIIUY sI3bIKA: TIEPEMEHHBIC, PYHKITUH, MaCCUBBI

14. OcHoBwl si3p1ka Python. YcnoBus u ke, Kiaccsl 1 00beKTHI

15. Ocnosnl s1361ka Python.[locinenoBaTtensHOCTH: CIMCKU M KOPTEXHU

16. HckyccTBeHHBIN HEWPOH KaK OCHOBA HEHPOHHBIX ceTel (QyHKIMS eIMHIYHOTO CKauKa)

17. HckyccTBeHHBIH HEMPOH Kak OCHOBA HEHPOHHBIX ceTel (CUrMonanbHas QYHKIUS aKTHBAIINN )
18. HckyccTBeHHBIH HEMPOH Kak OCHOBA HEMPOHHBIX ceTel (TUepOOTMIeCKHd TAaHTEHC)

19. OpHOCnoitHBIC HEHPOHHEIE CETH.

20. MHoTOCIOWHBIC HEUPOHHBIEC CETH.

21. OOyuatomas BEIOOpKA.

22. TecroBas BEIOOpPKA.

23. OOy4eHHE C yUUTeIeM.

24. OOyuenwue 0e3 yuuTens.

25. O0630p crienuamTu3POBaHHBIX OUOIMOTEK ISl TOCTPOeHUsT HepoHHEIX ceteld (NumPy,Pandas,
matplotlib)

26. O030p crenuamTu3UPOBaHHBIX ONOIMOTEK ISt TocTpoeHust HepoHHbIX ceteid (Theano, TensorFlow)
27. O0630p crenuarTu3POBaHHBIX ONOIMOTEK ISl TOCTPOSHUsT HeMpoHHBIX ceteil (Keras, PyBrian)
28. [lpumeHeHHE cUCTeM UCKYCCTBEHHOTO MHTEIUIEKTa B MPOECCHOHATBHON ACATEIILHOCTH

Kpurepun ouennBanus:
JlaHHBI TIepeYeHb BONPOCOB JJIsl INPOBEACHUS ompoca sBisercss mpuMepHeIM. OH  MOXeT

aKTyaJM3UPOBATHCS MPEIOIaBaTENIeM MO HEOOXOJUMOCTH.

Omnpoc mpoBoAWTCS B YCTHOW WM TMHUCHMEHHOH (popme (Ha ycMOTpeHue mpernojaBaTens) | pynmupoBka

BOIIPOCOB JUISL ONTPOCA TIPOU3BOAMTCS MPEMOIABATEIICM.

MaxkcumanbHOe KoJn4ecTBo 0aaiioB — 20 6a11oB
3a ygactre B ompoce oOydarommiics MOKeT moiyduTh no 20 6amroB. B xome ompoca mpu OTBETe Ha

OTJICNIBHBIN BOMPOC 00YYAFOIIUNCS MOXKET MOJIYYUTH 10 2 0AJITI0B

2 6aj1a JlaH moJyiHbIM, pa3BEepHYTHI OTBET HA MOCTABJIEHHBIM BONPOC, CUCTEMHO MOKAa3aHa

COBOKYITHOCTH OCBOCHHBIX 3HAHUH 00 O6’BeKTe, MMPOABIIAIOMIAACA B CBO6OI[HOI>1
OMNCprUpPOBAaHNU OCHOBHBIMU TMOHATUAMU yqe6H0ro Kypca. OtBer XapaKTCPU3YCTCA
COACPKATCIbHOCTEIO, KOHKPETHOCTHIO, 3HAHUEM OCHOBHOM H JOIOJHUTEIHLHOU
JINTEPATyphI, peKOMeHﬂyeMOﬁ o TEMC, YCTKOCTBIO W JIOTHMYHOCTBIO H3JIOKCHUA
MaTtcpuala.

1 6aan JlaH HemoJHBIM W HEMOCIENOBAaTEIbHBI OTBET HA IIOCTABJIECHHBIM BOIPOC.

[IpucyTcTBYIOT (pparMeHTapHOCTb, HEJIOITMYHOCTD M3NOKeHUs. OOydaromuics He
OCO3HAET CBSI3U MEXIY MOHATHIMM, KOHIENTYaJIbHbIE NTEPECEUECHMUS], CTPYKTYpHBIE
3aKOHOMEPHOCTH. OtcytcTBYeT KOHKpPETH3alus u JI0Ka3aTeJIbHOCTb.
JlononHUTeNIbHBIE U YTOYHSIOIIME BOIPOCH MPENOAABaTEeNIl HE MPUBOIAT K
KOPPEKLUU OTBETa Ha OCTaBIECHHBIE BOIIPOCHI.

0 6ass10B OO0yy4aromuiicst 3aTpyAHAETCS OTBETUTH Ha BOTIPOCHI




3 MeToauyecKue MaTepuasbl, onpejedliyde NpoUeAypbl OLEHUBAHUSA 3HAHUI,
YMEeHUH, HABBIKOB M (1/1M) ONbITa AeATEe/JIbHOCTH, XapaKTEePU3YyIIMX 3Tanbl GOpMUPOBAHUS
KOMIIeTeHI M

[Tponeyps! OLleHMBaHMS BKIIOYAIOT B ¢€0s TEKYIMI KOHTPOJIb U IPOMEKYTOUHYIO aTTECTALMIO.

Texkymmii KOHTPOJIb YCIEBAEMOCTH IPOBOAMUTCS C HCIIOJNB30BAHUEM OLICHOYHBIX CPENCTB,
IIPEICTABICHHBIX B I1. 2 JAHHOTO NIPUWJIOKEHUS. Pe3yIbTaThl TEKYIEro KOHTPOJIS TOBOIATCS 10 CBEACHUS
CTYZEHTOB JI0 IPOMEXYTOYHOHN aTTeCTal1H.

IIpoMeskyTOoUHasi aTTeCTALMS IPOBOIUTCA B (hOpMeE 3aueTa.

3ayeT MNPOBOAUTCS II0 PACHHMCAHHUIO IPOMEXYTOYHOM aTTeCTallMM B IIMCBMEHHOM BUJE.
KonnyectBo BompocoB B 3aueTHOM 3anaHuu — 3. [IpoBepka OTBETOB M OOBSBICHHE PE3YJIHTATOB
IIPOU3BOJIUTCS B J€Hb 3adeTa. Pe3ynbTaTel arrecTaluy 3aHOCATCS B BEIOMOCTb M 3aY€THYIO KHHMKKY
cryaenta. CTyneHTBl, HE MPOLIEANINE MPOMEKYTOUHYIO aTTECTAlUIO MO TpaduKy MPOMEXYTOUHOU
aTTeCTalluH, NOJKHBI JMKBAIMPOBATh 3aJOJDKCHHOCTh B YCTAHOBJIEHHOM ITOPSJIKE.



IIpunoxenue 2
METOIANYECKHUE YKA3AHUA 110 OCBOEHUIO JUCHUIT/IMHBI

Y4eOHBIM IIaHOM MPETYyCMOTPEHBI CICAYIONIHE BH/IbI 3aHATHIA:

- Ta0OpaTOPHEIC 3aHATH.

B xome mabopaTopHbIX pabOT pa3BHBAIOTCS HABBIKM NPUMEHEHUS COBPEMEHHBIX HH(OPMAIIHOHHBIX
TEXHOJIOTHI, BBIOOpPa WHCTPYMEHTAIBHBIX CpPEACTB JUIsi OOpaOOTKM ¥ aHalii3a JKOHOMHYECKHX JIAHHBIX B
po¢eCcCHOHANBEHON e TEEHOCTH.

[Ipu moaroroBke K 1aOOPaTOPHBIM 3aHATHSAM KaXKIIbIH CTYICHT JTOJDKEH:

— U3YYUTh PEKOMEH/IOBAaHHYIO YYCOHYIO JUTEPATypPY;

B mporiecce moaAroToBKy K 1a00paTOPHBIM 3aHATHIM CTYJEHTH MOTYT BOCIIOJIB30BAThCS KOHCYIBTAUIMU
npernoiaBarels.

TeOpeTI/I‘IeCKHe BOIIPOCHI JOJIXKHbBI OBITH HU3YUYCHBI CTYyAC€HTAaMH B XOA€ CaMOCTOSITEIILHOMN pa6OTI)I.
KoHTponb camocTosTenbHOH paboThl CTYJCHTOB HaJl y4eOHOW MporpaMMol Kypca OCYIIECTBISIETCS METOJIOM
oIpoca ¥ BBINOJHEHHs JTA00paTOPHBIX 3amaHuil. B Xone camocTosTenbHOW pabOThl Kbl CTyAEHT 00s3aH
[IPOYUTATh OCHOBHYIO W IO BO3MOXHOCTH JOIOJHUTEIBHYIO JIMTEPaTypy MO H3yd4aeMol Teme. Bplienauts
HETIOHSTHBIC TEPMUHBI, HAWTH WX 3HAUEHUE B JIUTEPATYpE.

21}'[51 IMOATOTOBKU K 3aHATHUAM, TCKYLICMY KOHTPOJIIO U HpOMe)KYTOqHOﬁ arTeCTaliu CTYJACHTBI MOT'YT
BOCTIOJIB30BAThCS DJIEKTPOHHO-OMOINOTEUHBIMU cHUcTeMaMH. Takke oOydaromuecss MOTYT B3ATh Ha JIOM
HEOOXOUMYIO JINTEpaTypy Ha aOOHEMEHTE YHHUBEPCUTETCKOW OMOIMOTEKH HJIM BOCIOIB30BATHCS YUTAIBEHBIMU
3aJlaMH.
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