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KA®EJIPA IIpukjagHas MATEMATHKA M TEXHOJIOTHMH HCKYCCTBEHHOI0 HHTEJLIEKTA

Pacnpez[e.ﬂeﬂne YacoB IMCHUIVIMHBI 10 ceMeCTPpam

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

JlaGoparopHsbie 3213213232
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KonTakTHas paborta 32 (3213232
Cam. pabota 40 |40 | 40 |40
Hroro 72172 72|72
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MeTtoaudeckuii COBET HalpaBJIeHUs: [1.3.H., mpodeccop xyxa B.M.



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.




POHJ OHEHOYHBIX CPEJACTB

IIpunoxenne 1

1 OnucaHMe NMoOKa3aTeJed M KpUTEpUEB OLleHUBAaHMS KOMIETEHLUN HAa Pa3/IMYHbIX
3Tanax ux opMUpOBaHHS, ONNMCAHUE IIKAJI OLleHUBAHUA

1.1 Iloxazarenu U KpUTEPUU OLICHUBAHMSI KOMIIETEHIUI:

3VYH, cocrasigriomnue
KOMIIETEHITHIO

Iloka3arenu orieHUBaHUA

Kpurepuu onieHuBanus

Cpenctsa
OLICHUBAHHSI

OIIK-5:Cnoco0eH ucnojib30BaTh COBPpEeMeH

HbIE HH(bOpMaI[I/IOHHbIe TEXHOJOI'UH "

NMporpamMmMHubI€ CPpEACTBa IPU PCHICHHUH HpO(l)GCCI/IOHaJIBHLIX 3agad.

3HaThL:

- OCHOBHBIC (i)yHKL[I/IOHaIII)HBIC

BO3MOKHOCTH TIPOTPAMMHBIX
CpEICTB UHTEIUIEKTYJIbHOM
00pabOTKH TaHHBIX,
WCTIOJIB3yEMBIX TIPH PEIICHUH
npohecCHOHANBHEIX 3aj1ad;

- OCHOBHBIC ®YHKHHOHMBHBIC

BO3MOKHOCTH ITPOTPAMMHBIX
CPEJICTB MHTEIUICKTYaIbHON
00pabOTKH TaHHBIX,
UCIIOJIb3YEMBIX TPH PEIICHUN
pohecCHOHATBHBIX 331a9

H3y4aeT OCHOBHYIO U
JIOTIOJTHUTENBHY O
JTUTEPATYPY, COACPIKAIILYFO
MaTtepuai 00 OCHOBHBIX
IIOHATUAX
WHCTPYMEHTATBHBIX
Cpe/cTBax u
MAaTeMaTHYCCKHUX MCTOdaXx,
HCTIONBb3YEMBIX TIPH
peleHun
npoecCHOHAaIBHBIX 3314,
JUIA IOATOTOBKHU K 3a4eTy, U
OTpOCy

MOJIHOTA U
COJEPKATEIBHOCTh OTBETA
Ha 3a4yeTe, yCTHOM
OIIpoce, COOTBETCTBUE
OTBETOB MaTepualy,
cofepKalieMcs B
W3YYEHHOU JUTEpaType

Omnpoc (Bompocs! 1-
28), BOIIPOCHI K
3auety (1-28)

YMeTh:

- IPUMEHSATh METOIbI
WHTEIUICKTYAIBHOTO aHaJn3a
JIaHHBIX C UCIOJIb30BAaHUEM
UHQOPMAITUOHHBIX
TEXHOJIOTHUH,

- OCYIIECTBIISITH BBIOOP
METOJIOB U
WHCTPYMEHTAJIBHBIX CPEJICTB
HCKYCCTBEHHOTO MHTEIJIEKTa

pelICHUE TPAKTUKO-
OpPUEHTHPOBAHHBIX U
1a00PaTOPHBIX 3aJaHUN:
MIPUMEHEHUE Pa3ITUIHBIX
METOZIOB C HCITOJIb30BaHHEM
Loginom,

COCTaBJICHHE TIPOTPaMM Ha
Python ¢ ucrons3oBanreM
0a30BBIX KOHCTPYKIIWH,
YCIIOBUIA, IUKJIOB,

MPaBUJILHOCTh PELICHHS
3aJlaHuM Ha

MIPUMEHEHUE Pa3TUIHBIX
METOJIOB C
HCII0JIb30BaHHEM
Loginom,

COCTaBJICHHE TTPOTpaMM
ma Python ¢
HCIIOJILE30BaHUEM 0a30BEIX
KOHCTPYKLUH, YCIOBUH,

JlaGoparopHbie
3amanus (1-8),
HPaKTHKO-
OPUCHTHPOBAHHBIC
3amanus (1-4)

JUTSL pEICHUs 33134 MacCHBOB IIUKJIOB, MACCHBOB
poheCCUOHATBHOMN

JIeSITEILHOCTH

Braners: pelieHue IpaKTUKO- 000CHOBaHHOCTh JIabGopaTopHbIe

- HaBBIKAMH [TPUMEHCHHUS OPHEHTHPOBAHHBIX U MPUMEHECHHUS METO/IOB 3aganust (1-8),
METO/I0OB MHTEIUIEKTYaIBHOTO | 1ab0OpaTOpHBIX 3aJaHMIA: JUTS TIPaKTHKO-
aHaJIn3a JaHHbIX C NMPUMCHCHUE pa3JINYHBIX peUICHUA Sa)IaHI/Iﬁ C OPHUCHTUPOBAHHBIC

UCIIOJIb30BaHUEM
UHQOPMAITMOHHBIX
TEXHOJIOTHH,

- HaBBIKaMH BBIOOpA METOJI0B

" MHCTPYMCHTAJIBHBIX CPCICTB

HCKYCCTBEHHOTO MHTEJIEKTA
JUTSL PEIIICHUS 3a/1a4
npohecCUOHATBHON
JESITETBHOCTH

METOJIOB C UCIIOIb30BaHUEM
Loginom, cocraBnenue
nporpamm Ha Python ¢
HCTIOJBb30BaHUEM 0a30BBIX
KOHCTPYKIUH, YCIOBU,
[IUKJIOB, MACCHBOB)

KCIIOJIb30BAaHUEM
Loginom,

pelleHus 3aJlaHuil Ha
COCTaBJICHUE MPOTrpaMM
Ha Python ¢
WCITOJIH30BAaHUEM 0a30BBIX
KOHCTPYKIUH, YCIOBUH,
IIUKIIOB, MACCHBOB)

3ananus (1-4)




1.2 IIxanel OLIEHUBAHUS:

Tekymuii KOHTPOJIb YCIIEBAEMOCTH M MPOMEXKYTOYHAsI aTTECTAIMsI OCYHIECTBIIETCS B PaMKax
HAKOMUTEJIBbHONW OaJUTbHO-PEUTHHTOBOM crcTeMbl B 100-6amibHOM miKane:

50-100 6amnoB (3a4TEHO)

0-49 6amnoB (HE 3a4TEHO)

2 TunoBble KOHTPOJIbHbIE 3aJaHUA WM UHbIE MaTepHaJibl, HEOOX0JUMBbIe JJisl OLLeHKH!
3HAaHUM, YMEeHHU#, HaBbIKOB M (W/M) onbITa JeATEeJbHOCTH, XapaKTepU3yKIIUX 3Tambl
dopmMupoBaHuA KOMIIETEHIIMH B IpoLecce 0CBOeHMs 06pa30BaTeJIbHOM NPOrpaMMbl

©CoNooA~WNE

e
(N )

NNONRNNNNNNR R R R R R R
OB WNRPOOONO U MWN

26.
217.
28.

BOHpOCLI K 3a49€Ty

TeopeTuveckue BONpPOCHI
Oranbl pa3BUTHS CHCTEM UCKycCTBeHHOTo nHTesekTa (CUN).
OCHOBHBIE TTIOHATHS U OTIPEeNICHHS UCKYCCTBEHHOTO HHTEIUIEKTA.
OcHOBHBIE HAaIIPaBJICHUS Pa3BUTHS UCCIEIOBAHUI B 00JIACTH CHCTEM HCKYCCTBEHHOIO MHTEIUICKTa
CTpyKTypa CHCTEM UCKYCCTBEHHOTO WHTEJIICKTA.
Apxurextypa CUN.
Merogonorus nocrpoenust CUU
OxcneptHble cucteMbl (JC) kak Bug CHUU.
Oobmas ctpykTypa u cxeMa pynknuonuposanust IC.
[IpencraBieHne 3HAHUM.

. OcHoBusle noHATHA. Coctas 3HaHuil CUU.

. Oprannzauus 3nanuit CUU.

. Mopenu npencraBneHus 3HaHui. [IpeacraBiieHre 3HaHUM ¢ TOMOILBIO CUCTEMBI TPOAYKIUI

. OcHoBblI s13b1Ka Python. ba3oBbie KOHCTPYKIIUH SI3bIKA: IEPEMEHHbBIC, (PYHKIIMH, MACCHUBBI

. OcHoBsI s3p1ka Python. Yemosus u nukist. Kimaces! 1 00beKTHI

. OcHoBsI si3bika Python.IlocnenoBaTenbHOCTH: CIIMCKU U KOPTEKHU

. MckyccTBeHHBIN HEMPOH Kak OCHOBA HEHPOHHBIX ceTel ((HyHKIWS eqUHIIHOTO CKauKa)

. MlckyccTBeHHBI HEMPOH Kak OCHOBA HEHPOHHBIX ceTel (CUrMOouIanbHas QyHKIHS aKTHBALIH )
. MlckyccTBeHHBI HEHPOH Kak OCHOBA HEHPOHHBIX ceTel (TMIepOoInIecKrii TaHTeHE)

. OnHOCTOMHbBIE HEHPOHHBIE CETH.

. MHorocnoiiHpie HEUPOHHBIE CETH.

. OOyuaromiast BRIOOpKa.

. TectoBas BbIOOpKa.

. OGyueHue ¢ yuurenem.

. OOyueHue 6e3 yquTelns.

. O030p crieruaIM3uPOBAHHBIX OMOIMOTEK s TOCTPOSHUs HelpoHHbIX ceTer (NumPy,Pandas,

matplotlib)

0030p cnenuanu3upOBaHHBIX OMOIMOTEK ISt TOCTpoeHUst HelipoHHBIX ceTeld (Theano, TensorFlow)
O030p crienuaTu3MPOBAHHBIX OMOIHOTEK JIJIsi OCTPOCeHUs HelpoHHbIX ceteit (Keras, PyBrian)
[IpuMeHeHne CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTA B IPO(ECCHOHATBHON IESITEIbHOCTH

IIpakTHKO-OPHEHTHPOBAHHbIE 3aaHNS K 324eTy

3ananue 1 (Loginom)

Ha ocHoBe npencraBieHHOr0 HaOOpa JaHHBIX MOCTPOUTH MOJEIH JJOTHCTHYECKON perpeccuu
(ITpumeuanue: B CrieHapuu co31aTh ABa y3na: Jloructuueckas perpeccust u HeipoceTs (kmaccudukaiius)).
[octpouts Ky6 ¢ marpuueii ommboKk nporHosa.

3aganue 2 (Python)

Bkiax B 6anke cocrasisier X py0ieid. ExxeronHo on yBennuuBaercst Ha P mpoLieHToB, mmocie yero qpoOHast
YacTh Komeek oTOpaceiBaeTcsa. Onpeaennrte, 4epe3 CKOIbKO JIeT BKJIaJ COCTaBUT He MeHee Y pyoseil. Hanummre
Iporpammy, KOTopas MO JaHHbIM yuciaMm X, Y, P omnpenensier, CKOIbKO JET NPOHAET, NPEkXIe 4eM cyMMma
JIOCTUTHET 3HAUeHUA Y.



3aganne 3 (Python)

OneHuTth OSKOHOMHUYECKYIO JIeATENIbHOCTb HECKONBKUX  MPEINpHUATHH. W3BecTHBl  Ha3BaHUS
MPENNPUITUN, 3HAYCHUS TIAHOBOTO 00BEMA PO3ZHHYHOIO TOBApOOOOpPOTa W 3HAUCHUs (HAaKTUYECKOro 00BEMa
PO3HUYHOTO TOBapoobopoTa. Tpedyercst onpeaenuTs:

1. IpOLICHT BBIMIOJIHEHHUS [IJIaHA KaXABIM MIPEANPUATUEM

2. KOJIMYECTBO MPEINPHUATHI, HEJOBBITIOTHUBIINX IIJIaH

3. HauOOJNBIINI IJIAHOBBIH TOBAPOOOOPOT

4. yIOpSIIOYATH MPEAIPHUATHS 110 BO3PACTAHHIO IIAHOBOTO TOBAPOOOOpOTa

3ananmne 4. (Python)
Ha ocHOBaHMM TIpEICTABIECHHBIX JaHHBIX HAMWCAaTh M[POrPaMMy JUIs IPOTHO3MPOBAHUS II€H Ha
HEIBIKMMOCTD C TpaMueCKMM BBIBOIOM JaHHBIX (IIPHMEYaHNe: HCIOIb30BaTh Onbmmorexkn humpy u matplotlib)

3adyeTHOE 3a/JlaHKMe BKJIOYACT 2 TEOPETHUECKUX Bompoca M 1 U3 mepeyHs MPakTUKO-OPUCHTUPOBAHHBIX
3aJaHUMN.

Kputepun onennBanus:
MaxkcuManbHOE KOJIMYECTBO OalioB 32 OTBET MO 3adeTHOMY 3amaHuio — 100 (kaxzplii Bommpoc umeer
OJTMHAKOBBIN BEC TP BHICTABICHUN UTOTOBOM OIICHKH)

50-100 6ansoB (3a4TEHO) WznoxxkeHnupld  marepuand  (AKTUYSCKHM BEPEH, HAIUYUME TIIYyOOKHX
HCUCPIBIBAIONINX 3HAHWH, TpaBWIbHBIC, YBEPEHHBIC JEHCTBHUSA TIO
MPUMEHCHHUIO TOJyYeHHbBIX 3HAHUM Ha MPAKTHKE, TPAMOTHOE U JIOTHYECKH
CTPOIHOE M3JIOKEHHUE MaTepHaja MPU OTBETE; IPAKTHKO-OPHEHTUPOBAHHOE
3aJJaHKe BBITOJHEHO MPABUIBHO U IPOKOMMEHTHPOBAHO; HATMYHE TBEPIBIX
M JIOCTATOYHO TOJIHBIX 3HAHWM, MPABUIbHBIC ICHCTBHUSA MO MPUMEHCHHUIO
3HAHWH HA TMPAKTHKE, YETKOE W3JI0KEHHE MaTrepHhaia, IOMyCKArTCsa
OTJEIbHBIC TOTHYECKHE U CTHIINCTHYCCKHE TIOTPEITHOCTH, HEYBEPEHHOCTh U
HETOYHOCTH OTBETOB HA JIOMOJHHUTEIbHBIE ¥ HABOISIIHE BOMPOCH;
MPAKTHKO-OPHEHTHPOBAHHOE 3aJaHUC BBIMOJHEHO TIPABHJIBHO, HO HE
MPOKOMMEHTHPOBAHO; TIPH HEMOJHOM OTBETE Ha BOMPOCHI; 3aTPYAHACTCS
OTBETHTh Ha JOMOJHUTEILHBIC BOMPOCHL, MPAKTHKO-OPHEHTHPOBAHHOE
3aj1aHue BBITIOJIHCHO C OIHOKAMH M OTCYTCTBYIOT KOMMEHTapHH

0-49 6ans0B (He 3a4TEHO) OTBeThl HE CBS3aHBI C BONPOCAMHU, HAIMYUE TPyObIX OIIMOOK B OTBETE,
HEMOHUMAaHUE CYIIHOCTH H3J1araeMoro BOIPOCa, HEYMEHHE IPUMEHSTh
3HAHWS HA TPAKTHKE, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha
JIOTIOJIHUTEJIBHBIE Y HABOMSIIUE BOIPOCHI; MPAKTHKO-OPUEHTHUPOBAHHOE
3aJ]aHNe HE BBIIIOJIHEHO.




JlabopaTopHble 3axaHus

JlaGopaTopHoe 3aganue 1

Pa6orta ¢ ML mumatdopmoii Loginom.

ITocTpoenne HeMpoceTn (perpeccus). HeitpoceTs (kmaccuukarms) W JIOTHCTHYECKAs PETPECCHS.
Hactpoiika ysnoB (Jlunelinas perpeccusi, Jloructuyeckas perpeccus, Heipocets (perpeccus), HeipoceTs
(xmaccudukanus), Cnustaue, Kanskynsatop), Buzyaiuzaropos (Tabnuua, [uarpamma, Ky0), moctpoenue nmporsosa
IO ABYM MOJEISIM.

JlaGopaTopHoe 3aganue 2

OcHoBsI s13p1ka Python. ba3oBbie KOHCTPYKITHH SI3bIKA: TTIEPEMEHHBIE, ()YHKITHH, MAaCCHBBHI.

Cunrakcuc. BpiBonm 3HaueHMI pa3nWyHBIX ACWCTBUN C TIEpeMEHHBIMH B OkHe TepmuHama PyCharm.
Omneparop def. Tumsl aprymentoB ¢yHkuuu. [Ipumenenne QyHKIMH B pelieHHH NpUKIaAHbIX 3anad. Co3naHue
MaccuBa, MHOTOMEPHBI MaCCHB, OTIEpPAIIH C MACCHBAMU

JlaGopaTopHoe 3a1anue 3

OcHoBbl si3b1ka Python. Yemoust u ukiibl. Kitacchl # 00bEKTHI

Vcnosuas uHerpyknus if-elif-else. Iukn while 8 Python. Iuxn for B Python. Cunrakcuc mjist co3naHus
Kiacca. BeTpoeHHbIe U TOb30BaTebeKie aTpuOyThl. [loms Kiiacca (cTaThdeckue u quHaMudeckue) B Python.
Pemenne MPUKIAAHBIX 3a1a4

JlaGopaTopHoe 3aganue 4

OcHoBbl s1361ka Python.[lociaenoBaTensHOCTH: CIMCKH M KOPTEXKH.

CriocoOrl 3aganus cruckoB. Co3aHue CIIUCKOB ¢ IOMOIIBIO YMHOKEHHS.

OcHoBHBIE MeTOBI cIUCKOB. MHOrOMepHbIe cnucky. Co3aaHue KOpTexa. ba3oBble onepaTopbl U METOBI
kopTexeil. Koprexu B kauecTBe 3anuceit. Pernenue npukiiagHbeIx 3a1a4y

JlaGopaTopHoe 3aganue 5

Busyanuzanus u 00paboTKa JaHHBIX.

[Moctpoenne rpadukos ¢ nomouipio matplotlib. JInneiinsiii rpaduk (plot) B matplotlib. duarpamma
paccestaus (Scatter plot) B matplotlib. [loctpoenne HeckoapkuX rpaduKoB (C UCMIOTH30BAaHHEM METOJIOB
add axes() u meroma subplot()).

JlaGopaTopHoe 3aganue 6

[Moctpoenune mozeneit Ha Python.

[IporHo3upoBanue ¢ MOMOIILIO METO/IA JIMHEHHOM perpeccuu. [Ipocras nuHeliHas perpeccus co scikit-
learn. MeTo bl TOCTpOCHUS MOJIe) . MHOXKECTBEHHAS JIMHEHHAS PErPeCcCHsi ¢ IOMOIIBIO Kilacca
LinearRegression.Pemenue nmpukiagaex 3ama4d

JlaGopaTopHoe 3axanue /

[loctpoenune mopeneii Ha Python. Pemrenune 3axau ¢ momorpio mozenu Jlepesa pemenuii. Perpeccust
JiepeBa peneHnii ¢ ucross3oBanreM sklearn. Peanuzanus anroputma aepesa peLieHuil Ui KiaccupuKanum
(knaccugukarop DecisionTree). Pemenne npukiiaaHpix 3aaau

JlabopaTopHoe 3aganue 8

Pabora ¢ Habopamu naHHbIX B OubanoTeke PyBrain. Coznanue HelipoHHO# ceTr ¢ OubnunoTekoii PyBrain.
Cosnanue HelipoHHOM ceTu npsiMoe pacnpoctpaHenne FeedForward. O0yuenue Heitpoceru. Mcnonb3oBanue
SupervisedDataset B co3nanuu Habopa 1aHHbIX. Pelienue mpukaaaHbX 3a1a4

Kputepun oueHnBanus:
MakcuMajbHOe KoJinm4ecTso 0a10B — 80 0asioB
3a BBITIOJTHEHHNE KAXKOT0 JIA0OPATOPHOTO 331aHUsl 00yJaroNHiics MOKET Nony4uTh 10 10 6axios

10 6ans10B 3aanue BBHIIIOJHEHO BEPHO

7-9 6anJ10B [Ipu BeINONHEHNH 3a]aHKsI ObUIN JOMYIIEHBI HETOUHOCTH, HE BIMSIOIINE HA PE3yJIbTaT
4-6 0ans0B [Tpu BeIMOTHEHNY 3a4aHUS OBUTH JTOMYITICHBI OIIHOKH

1-3 0aj1a [Ipu BeIIOTHEHMH 33]JaHUS OBLTH TOMYIICHEI CYIIECTBEHHBIE OITHOKH

0 6a10B 3amaHue He BBIIOJIHEHO




Omnpoc

1. Drambl pa3BUTHsI CUCTEM HCKyccTBeHHOTO nHTeuiekTa (CHUN).

2. OCHOBHBIC TIOHATHS W ONIPE/ICIICHUS HCKYCCTBEHHOTO HHTEIUICKTA.

3. OCHOBHBIC HaMPaBJICHUSI PA3BUTHUS HCCIICIOBAHUN B 00JIACTH CUCTEM UCKYCCTBEHHOTO MHTEIIIICKTA
4. CTpyKTypa CHUCTEM UCKYCCTBEHHOT'O UHTEIJICKTA.

5. Apxurextypa CUU.

6. Merononorus mocrpoenus CUN

7. Oxcneptabie cuctemsl (JC) kak Bug CHUU.

8. O0mas cTpykTypa u cxema pyHkunonupoBanus IC.

9. [IpeacrapieHne 3HAHHH.

10. Ocnosusbie nonsTus. Cocras 3nanuii CUN.

11. Opranuzauus 3Hanunit CUN.

12. Mopnenu npencraBineHus 3HaHui. [IpecTaBneHne 3HaAHUH ¢ TIOMOIIBIO CUCTEMBI TIPOTYKITUH
13. OcHoBsI s13bika Python. ba3oBbie KOHCTPYKIIHMH sI3bIKA: IEPEMEHHBIC, (DYHKITHH, MACCHUBBI

14. OcuoBblI s1361ka Python. Yenosust u rukisl. Kitacchl 1 00beKThI

15. OcHogsl si3bika Python.IlocneoBaTenbHOCTH: CIMCKU U KOPTEXKHU

16. HckyccTBeHHBII HEHPOH Kak OCHOBA HEMPOHHBIX ceTell (PYHKIUS eTUHUIHOTO CKavKa)

17. HckyccTBeHHBII HEHPOH Kak OCHOBa HEUPOHHBIX ceTell (CUrMOouAaIbHas QYHKIUS aKTUBAIIUHN)
18. HckyccTBeHHBIH HEHPOH KaKk OCHOBA HEWPOHHBIX ceTei (THepOoInYecKuii TaHTeHE)

19. OpnOoCnOIHBIE HEUPOHHBIE CETH.

20. MHuorocmnoiiHbIe HEHPOHHBIE CETH.

21. OOyuyaromasi BEIOOpKA.

22. TectoBas BEIOOpKA.

23. OOydeHwHe C yIUTEIEM.

24. OOyuenue 0e3 yuuTens.

25. 0030p cHenuaaTu3upPOBaHHBIX OUOIUOTEK IS MOCTPOSHUS HeWpOoHHBIX cetell (NumPy,Pandas,
matplotlib)

26. O030p cnenMaTU3uPOBaHHBIX OMOIUOTEK I MOCTPOeHUs HeWpoHHBIX cerell (Theano, TensorFlow)
27. O030p crenMaTU3UPOBAHHBIX OMOIUOTEK )i TOCTpOeHUs HelpoHHBIX cerel (Keras, PyBrian)
28. llpumeHeHHe cHCTEM MCKYCCTBEHHOTO WHTEIUIEKTa B TPO(ECCHOHANBHOI IeATENLHOCTH

Kputepun ouennBanus:
JaHHbIli TepedeHb BOMNPOCOB JUId MPOBEIAEHHMS ompoca sBigercs npuMepHbiM. OH  MOXeT

AKTYAJIU3UPOBATHCA IMIPCIIOAABATCIIEM I10 H606XO,[[I/IMOCTI/I.

Omnpoc npoBoAWTCSI B YCTHOM WM MHChMEHHOW (opMme (Ha ycMOTpeHHe npenopasareis) ['pynmupoBka

BOIIPOCOB JId OIIpOocCa IMPOU3BOJUTCA NIPEIOaAaBaTCIIEM.

MaxkcumanbHOe Koau4ecTBO 0a/uioB — 20 6a/uioB
3a y4yacTthe B ONpoce OOydYaroIMics MOXKET mojyuuTh 10 20 OamioB. B xome ompoca mpu OTBETEe Ha

OTJIENBHBIN BOMPOC 00YYAFOIIUNCS MOXET ITOIyIUTh 110 2 0aJIJI0B

2 payna JaH nomnHbIi, pa3BepHYTHIl OTBET Ha MOCTABJICHHBIH BOIIPOC, CUCTEMHO MOKAa3aHa

COBOKYITHOCTh OCBOCHHBIX 3HaHHWH 00 OOBEKTe, MPOSBISIOIMIASACS B CBOOOTHON
OTIEpUPOBAaHUHN OCHOBHBIMHU MOHATHAMHU ydeOHOro kypca. OTBET xapaKTepusyercs
COJIEPIKATENIBHOCTBI0, KOHKPETHOCTBIO, 3HAHHMEM OCHOBHOM M JONOJIHUTEIBHON
JUTEPaTypbl, PEKOMEHYEMOM MO TEMe, YETKOCTbI0 M JIOTHYHOCTBIO H3JI0XKECHHUS
Marepuana.

1 0ana JaH HemodaHBI W HEMOCIEeNOBaTElIbHBIM OTBET HA MOCTABJICHHBIM BOIPOC.

[IpucyTCTBYIOT (parMeHTapHOCTh, HEJIOTMYHOCTh M3NoKeHus. OOyuaromuiics He
0CO3HAET CBSI3U MEXJIy MOHATUSIMH, KOHIIENTYallbHbIC IepeceueHs], CTPYKTypHbIE
3aKOHOMEPHOCTH. OtcyTcTBYeT ~ KOHKpeTM3alUMs W JI0OKa3aTeJIbHOCTb.
JononHuTenpHBIE W YTOYHSIOIIME BOIPOCH MpENoAaBaTesis HE HNPUBOIAT K
KOPPEKIIMK OTBETA Ha MOCTABICHHBIE BOPOCHI.

0 6as10B OOyuatomuiicst 3aTpyAHAETCS OTBETUTH Ha BOIIPOCHI




3 MeToauyecKue MaTepHasbl, ompejejdoiiyue NpoueAypbl OLEeHUBaAHUSA 3HAHUI,
YMEeHHH, HaBbIKOB M (U/IHM) ONbITA AeATEJbHOCTH, XapaKTepU3yWLIHMX 3Talbl pOpMHUPOBAHUA
KOMIIeTeHI M

[Tpoueaypsl OLIEHHBAaHUS BKIIOYAIOT B c€0s1 TEKYIIUH KOHTPOJIb U IPOMEXYTOUHYIO aTTECTAIHIO.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOAMTCS C HCIOIb30BAHMEM OLIEHOYHBIX CPEICTB,
IIPEICTABICHHBIX B I1. 2 JAHHOTO NIPUWIIOKEHUS. Pe3ysbTaThl TEKYIEro KOHTPOJIS JOBOIATCS 10 CBEACHUS
CTYJIEHTOB 110 IPOMEKYTOYHOU aTTECTALIUH.

IIpoMe:kyTouHasi aTTeCTALUS IPOBOIUTCS B (hOpMeE 3aueTa.

3ayeT MNPOBOOUTCS II0 PACIMCAHHUIO IPOMEXYTOYHOM aTTECTallMM B IIMCBbMEHHOM BUJE.
KonngectBo BompocoB B 3aueTHOM 3amaHuu — 3. [IpoBepka OTBETOB M OOBSBICHHE DPE3Y/IHTATOB
IIPOU3BOJUTCS B JICHb 3aueTa. Pe3ynbTarhl aTTecTalMy 3aHOCATCS B BEJOMOCTb U 3aYETHYIO KHUXKKY
cryaenta. CTyneHTBl, HE MPOLICANINE MPOMEKYTOUYHYIO aTTECTAIMIO MO TpaduKy MpPOMENKYTOUHOU
aTTeCTaluy, OJKHBI JMKBUIUPOBATh 33J0JDKEHHOCTh B YCTAHOBICHHOM IOPSJKE.



IIpunoxenue 2
METOINYECKHUE YKA3ZAHUA 110 OCBOEHUIO JUCHUIT/IMHBI

Y4eOHBIM IIAHOM MPETYCMOTPEHBI CICAYIONINE BUIBI 3aHATHIA:

- mabopaTopHEIEC 3aHATH.

B xome mabopaTopHbIX paOOT Pa3BUBAIOTCS HABBIKM TPUMEHCHHS COBPEMCHHBIX HH()OPMAIMOHHBIX
TEXHOJOTHH, BBIOOpa WHCTPYMEHTAIBHBIX CPEICTB UIsI OOpabOTKM W aHajgn3a SKOHOMHYECKHX [aHHBIX B
po(hecCHOHATBHOMN NEATENbHOCTH.

[Tpu moAroTOBKE K JTAOOPATOPHBIM 3aHATHIM KaXKIBIHA CTYACHT JIOJDKEH:

— W3Y4YUTh PEKOMEHJOBAHHYIO YIEOHYIO TUTEPATYPY;

B mportiecce moaAroToBKY K 1a00paTOPHBIM 3aHATHAM CTYEHTH MOTYT BOCIIOIB30BAThHCSI KOHCYIbTAIIHAMU
npenoaaBarers.

Teoperndeckue BOMPOCH JODKHBI OBITH W3YYEHBI CTYIEHTAMH B XOJI€ CAMOCTOSATEIbHON pabOoTHI
KonTponb camoctosiTensHONH pabOTHI CTYACHTOB HaJ y4eOHOH MporpaMMoil Kypca OCYIIECTBIIACTCS METOIOM
OMpoca W BHIMOJHCHUS J1a00paTOPHBIX 3alaHuii. B Xome caMocTosTenbHOM pabOThl Kaxblil CTYACHT 00s3aH
MPOYHUTATh OCHOBHYIO M IO BO3MOXKHOCTH JIOTIOJHHUTEIBHYIO JIHTEpATypy IO H3ydaeMol Teme. Bbimenuthb
HCIIOHATHBIC TCPMUHBI, HaWTH UX 3HaUCHHE B JIuTeparype.

J1s TOATOTOBKM K 3aHATHSAM, TEKYIIEMy KOHTPOIIO M IMPOMEKYTOYHOH aTTeCTallid CTYIACHTHI MOTYT
BOCTIOJIB30BAThCA DJIEKTPOHHO-OMONMMOTEUHBIMHA cHcTeMaMu. Takke oOydJaromuecss MOTYT B3ATh Ha JIOM
HEOOXOIMMYIO JIUTEpaTypy Ha aOOHEMEHTE YHUBEPCHUTETCKOW OMONMOTEKH WM BOCIIONB30BATHCS YATATBLHBIMH
3aJaMHu.



