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1 OBIIAS XAPAKTEPUCTUKA ITPOI' PAMMBI

1.1 AxTyanpHOCTb

3aaun, Ha pelIeHre KOTOPBIX YEIOBEK paHbllle TPATUI JOBOJIBHO MPOJOHKUTEILHOE BpeMs,
MCKYCCTBEHHBIN MHTEJUIEKT MOXKET BBIMIOJIHUTD 32 HECKOJIBKO CEKYH/I. YK€ CETOJIHS C €0 MOMOUIBIO
B JIECSITKH pa3 ObIcTpee OTKPBIBAIOT OAHKOBCKUE CUETA M TPOBOJIAT 3aKYIIKH, pa3pabaThIBAlOT HOBBIE
JIeKapCcTBa, MHBECTUPYIOT HA ()OHJJOBOM PHIHKE U MOTYT C TOYHOCTBIO O MUHYT OIIPENIEIUTh BpEeMs
3aJiep>KKHU peiica. VICKyCCTBEHHBIM MHTEIUIEKT HA3bIBAIOT «HOBBIM 3JIEKTPUYECTBOM»: OH MEHSET
Henble oTpaciau OusHeca, a B OyayIieM, BO3MOKHO, U3MEHUT U 00JIMK BCel IUBUIIM3AIUH.

[Tox uCKyCCTBEHHBIM MHTEIJIEKTOM B COOTBETCTBUH ¢ «HallMOHAIIBHOM cTpaTeruen pa3BUTHs
MCKYCCTBEHHOI'0O HHTeNIeKTa Ha iepruoa 10 2030 roxay», yreepkacHHol YkazoM [Ipesunenta PO or
10.10.2019 r. Ne 409 (mamee — Ctparerus), TOHUMAETCS KOMIUIEKC TEXHOJOTUUYECKHUX PEIICHHM,
MO3BOJIAIOMIMNA MMHUTHPOBATh KOTHUTHBHBIE (YHKIMH YeloBeKa (BKIOYas MOMCK peleHuil 0e3
3apaHee 3aJJaHHOr0 AJITOPUTMA) M TMOJy4yaTh NMPHU BBIMOJHEHWHM KOHKPETHBIX 3a7ad Pe3yJbTaThl,
COIOCTaBUMBIE C Pe3yJbTaTaMH MHTEJUIEKTYalbHON AESTEIbHOCTH YEJIOBEKA MIIM MPEBOCXOASIINE
uX.

HckyccTBeHHBIH HMHTEIUIEKT CIIOCOOEH CHUXAaThb pPHUCKM H3HOCA U MOBPEXKICHUS
0o0OpyIOBaHHUs, a TakXe CO37aBaTh CHCTEMY O€30MacHOCTH ISl pa3IMYHBIX KOMIAHHH.
ABTOMaTH3a1Usl PYYHOIO TPYyJAa TAKXKE SIBISETCS BaKHONM M HEOJHO3HAYHOM TEMOM, MOCKOJIBKY
UCIIOJIb30BAaHUE aJITOPUTMOB HCKYCCTBEHHOTO MHTEIUIEKTa B IPOMBIIIJIEHHOCTH CIIOCOOHO
BBITECHUTh U3 3TOH cepbl ueroBeuecKuid Tpya. ABTOMAaTU3UPOBAHHBIE TEXHOJOTUHU BBIOIHSIOT
CJIOXKHBIE TIPOIECCHl OBICTpEe M KAa4eCTBEHHEE, YeM YEeJIOBEK, OHU CIOCOOHBI paboTarh 24 daca
B cyTku. ClenyeTr NOAYEpKHYTh, YTO OCHOBHAs 1I€JIb BHEIPEHUS BBICOKOMHTEIIEKTYaJIbHbBIX
pelIeHU CerofHs — 3TO HEe MOJHAs 3aMeHa YeJloBeKa B MPOU3BOJCTBEHHBIX U OM3HEC-TpoIieccax,
a ToBbIIeHUE d(HPEKTUBHOCTH YEIOBEUECKOTO TPYyAa.

ITpoexTsl B 007aCTH HCKYCCTBEHHOTO MHTEIUIEKTA CTAHOBATCS BCE pa3HOOOpazHee U HyXKHEe,
OJTHAKO WHUIIMATUBBI YaCTO TOPMO3STCS M3-3a HEYJAYHOTO BBHIOOPA apXUTEKTYpbI, HEJOCTATOUHON
MOATOTOBKA W HECIOCOOHOCTH MaciiTadupoBaThecs. MMeHHO mosTOMy Bce 0OoJiee aKkTyalabHOM
CTAHOBUTCS POJIb apXHTEKTOpa B 00JIACTM HMCKYCCTBEHHOTO HWHTeuIekTa (manee M), xotopsrii
MOJATOTOBUT U OPTaHU3YET 3aIlyCK B dKCIuTyaTanuio pemenuit MIA. Takum o0pa3om akTyanu3upyercs
3aJadya MOJTrOTOBKH KaJpOB COOTBETCTBYIOIIEH KBanu(UKAMK (apXUTEKTOpa B 00JacTu
MCKYCCTBEHHOTO MHTEIIJIEKTA) C YUYE€TOM MOTpeOHOCTEH Ou3Heca.

ApXUTEKTOpbl B 00JacCTM HMCKYCCTBEHHOT'O HHTEUIEKTa — 3TO KypaTOpbl M BIAAEIbIIbI

cTrparerun apxutTekTypsl MM, cBa3yroliee 3BEHO MEXIy JaTa-CaleHTUCTAaMU, JaTa-WH)KEHEpaMu,



pa3paboTunkamu, orneparmoHHbiM HampasieHueMm (DevOps, DataOps, MLOps) u pykoBoguTensimMu
OuM3HEeC-TIoApa3IeICHUI IS yNpaBieHUs] M MaciiTabupoBaHusi uHUIMAaTuB B obnmactu M. Onu
TECHO COTPYAHHYAIOT C aPXUTEKTOpPAMH TPEANPUATHA U PEHICHWH, HO B OTIWYHE OT HUX,
COCpEIOTOUEHBI HE Ha IMHUPOKOM Habope (PYHKIWH, a HAa CO3JTaHHH HAJEKHOW KOPIOPATHUBHOU
apxuTeKTypshl s NN

K kimroueBbIM 3aadaM apXUTEKTOpa B OO0JIACTH HMCKYCCTBEHHOTO HHTEIUIEKTAa OTHOCSTCS
MIOMOILb B ONPEJCICHIUH apXUTEKTYPHOM CTpaTernu, co3ganne pabodux MpoIEecCcoB, ONpeaeIcHIe
HabOpOB MHCTPYMEHTOB M MaciiTabupoBaHue onepanuii ¢ M.

[TorpebHOCTh B apxuTekTopax B obmactu UM mpomomxkaeT pactr, 0COOEHHO C MEPEXOA0M
O6usHeca B oHuaitH. OOpa3oBaTesibHas IPOrpaMMa B paMKax CIEUAIbHOCTH «APXUTEKTOpP B 00JacTH
WCKYCCTBEHHOT'O HHTEJUICKTa», HamlpaBlieHHas Ha (OpMHpOBAHUE IEIOCTHOTO HHIKEHEPHOTO
BUJICHUS U TIPAKTHKHU pPeau3alliy U TPUMEHEHHUS CUCTEM UCKYCCTBEHHOT'O MHTEIIEKTa B pEaIbHBIX
YCIIOBUSIX, C AKIEHTOM Ha TEXHOJOTHMH MPOTPaMMHON HH)XEHEPUH OO0ECIeUuT MNpuoOpeTeHue
CJICAYIOUINX MPO(ECCHOHANBHBIX KOMITETECHIINA:

— CHOCOOHOCTh KJIACCH(HULIMPOBATh M HWACHTU(PHUIMPOBATH 3a/a4d HCKYCCTBEHHOTO
MHTEIJIEKTa, BBIOMpPATh a/leKBaTHbIE METOAbl M HMHCTPYMEHTAIbHbIE CPEACTBA pEIICHUs 3ajad
HCKYCCTBEHHOT'O MHTEIIJICKTA;

— CIOCOOHOCTh TPHUMEHSTh METOABl W TPOrpaMMHBIC CPEICTBAa aBTOMATH3UPOBAHHOTO
JIOTUYECKOT0 BBIBOJIa M aBTOMATHU3HPOBAHHOW MTPOBEPKHU THITOTES;

— crOcOOHOCTh y4acTBOBAaTh B MPOILIECCE CO3/IaHUS CHCTEM MCKYCCTBEHHOTO MHTEJIEKTa Ha
Pa3IUYHBIX dTanax )KU3HEHHOTO LMKJIAa B Ka4eCTBE IKCIEepTa U KIIFOUEBOT0 MOJIb30BaTENS;

— CHOCOOHOCTH pa3pabaThIiBaTh U MPUMEHSTh METOJIbI MAIIMHHOTO OOyUYEHUS TSl PeIICHHUS
3a/ay;

— CIHOCOOHOCTh HCIOJb30BaTh CHCTEMBl HCKYCCTBEHHOTO HWHTEJIEKTa Ha OCHOBE
HEUPOCETEBBIX MOJIETIEH U METOJIOB;

— CIMOCOOHOCTH UCTIOIB30BaTh HHCTPYMEHTAILHBIC CPEACTBA JAJIsl PEIICHUS 3324 MAITUHHOTO
o0Oy4eHus;

— CIIOCOOHOCTD CO3/1aBaTh U MOJIEP)KUBATh CUCTEMbI HICKYCCTBEHHOT'O MHTEIJIEKTa Ha OCHOBE
HEUPOCETEBBIX MOJIETIEH U METOJIOB;

— CIOCOOHOCTh OCYHIECTBISTH COOP M MOATOTOBKY IAHHBIX JJISI CUCTEM HCKYCCTBEHHOT'O
UHTEIJIEKTA;

— CIOCOOHOCTh CO3/1aBaTh U BHEIPSATh OJHY WM HECKOJbKO CKBO3HBIX LH(PPOBBIX

CyOTEXHOJIOTHI HCKYCCTBEHHOTO UHTEJIEKTA.



dopma 00y4yeHUS: OYHO-3a04YHAsT C TPUMEHEHHUEM DJJICKTPOHHOTO OOy4YeHUs |
JTUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHH (OHIAH-BeOMHApHI W T. 1.) 0€3 OTphIBa OT
MIPOU3BOJACTBA.

KomnuectBo yacoB: 260 akageMHYECKUX YacOB.

1.2 HopmaTHBHO-TIpaBOBBIE OCHOBAHUS pa3padOTKU MPOTPaMMBI

JlonmomauTenpHas podeccuoHalIbHAs porpaMma (IporpaMMa MOBBIIICHHUS KBATH(UKAIINH )
«ApXUTEKTOp B 00JIaCTH UCKYCCTBEHHOTO MHTEIIEKTa» (manee — [IporpamMma) pazpaborana:

— B cOOTBeTCTBUU ¢ HOpMaMu DenepanbHoro 3akoHa PO ot 29 nekabps 2012 roma Ne
273-03 «O6 obpazoBanuu B Poccuiickoit deneparum»;

— ¢ yueToM TpeboBaHuil mpukaza Munoopuayku Poccun ot 1 mromst 2013 1. Ne 499 «O6
yrBepxkaeHun Ilopsiaka opraHuzalvd M OCYIIECTBICHHS 00pa3oBaTENIbHOM JEATENBHOCTH IO
JIOTIOJTHUTEIBHBIM TPO(PECCHOHATIBHBIM MPOrpaMMaM», C U3MEHEHUSMH, BHECEHHBIMU IPHKA30M
Muno6puayku Poccum ot 15 Hos6ps 2013 r. Ne 1244 «O BHecenuu usmenenuil B I[lopsmok
OpraHM3alMl ¥ OCYIIECTBIECHUS 00pa30BaTENbHON  JESATENBHOCTH IO  JOMOJHUTEIbHBIM
npodeccuoHaNbHBIM MTPOrpaMMaM, YTBEPKAECHHBIN Mpuka3oM MuHuCTEpCcTBa 00pa30BaHUs U HAYKU
Poccuiickoit ®enepanuu ot 1 utosnsg 2013 r. Ne 499y

— C yueToM MeToauueckux  peKOMEeHAalui-pa3bsCHEHUH 1o  pa3paboTke
JOTIOTHUTEIBHBIX TPO(ECCHOHATBHBIX MPOrpaMM Ha OCHOBE NPO(EeCCHOHANBHBIX CTaHAAPTOB
(mucemo MuHoOpHayku Poccun ot 22 anpenst 2015 roma Ne BK-1030/06);

- ¢ yueroMm [IpaBun mpuMeHEHHs] OPraHU3AUSAMH, OCYLIECTBISIOIIMMU 00pa30BaTEIbHYIO
JeSITeIbHOCTD, JIEKTPOHHOTO OOyuYeHMs, JUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJOTHH IpH
peanuzanuu oopazoBaTenbHBIX MporpaMM (ITocranosnenne [IpaBurenscrBa PO ot 11 okTsa6ps 2023
r. No 1678);

- ¢ y4eToM IpoheCCHOHANBHBIX CTaHAAPTOB «CHEUaNNCT M0 OOJBIINM JaHHBIMY, (TTPUKA3
MunucrtepeTBa TpyAa M couuanbHoW 3amurhl Poccuiickoit denepaunu ot 6 urons 2020 roma
Ne405n), «IIporpammucTy (mpuka3 MuHHCTEpCTBA TpyAa M COIMAIBHOM 3amuThl Poccuiickoi
®enepannn ot 20 urons 2022 roga N 424H);

— c yderoM (enepaabHBIX T'OCYJapCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB (Hajee
BMectre — ®I'OC BO) no nampasnenuto noarotoBku 38.03.05 busnec-mndopmartuka (mpukas
Muno6puaayku Poccum ot 29.07.2020 Ne838), 09.03.04. Ilporpammuas wumxeHepus (IIpukas
Muno6puayku Poccun ot 19.09.2017 N 920 (pen. ot 08.02.2021);



— Ha OCHOBE aHayM3a TpeOOBaHUI phIHKA TpyAa B chepe NCKYCCTBEHHOTO MHTEIJICKTa

WU aHaJIn3a JaHHBIX.

1.3. Ilenb mOMOHATENBHON PO ECCHOHAIBHON MTPOTPaMMBI TTOBBITIIEHUST KBATH(PUKAIII

Llenp NMOMONMHUTENBHOW TNPO(ECCHOHANBHOM MPOrpaMMBbl TOBBIICHUS KBaTH(PUKALINU:
NOJy4YeHHE CIYIIATeIsIMH KOMIIETEHIMH, HEOOXOOUMBIX IS NMPO(eCCHOHAIBHOW AEATENbHOCTH
aApXUTEKTOpa B 00JIACTH UCKYCCTBEHHOT0 HHTEIIeKTa (nanee - M) nist pa3paboTKu U IpUMEHEHUS

TCXHOJIOTHYCCKHUX pemeHHﬁ B o0J1acTu HCKYCCTBCHHOI'O MHTCJIJICKTA U B CMCXKHBIX obnacTax.

1.4. Kpanudukanus ciaymareneii 1 TpeOOBaHUS K YPOBHIO UX NOJATOTOBKU

K oOyuenuto 1no mporpamme AOMYCKAIOTCA: NPEANPUHUMATENN, pAaOOTHUKH U BIIAEIbIIbI
kommanuii IT-cekropa, a Takke MOTUBHUPOBAHHBIE CHEIMATMCTHI U3 APYTHX MPOQecCHOHATBHBIX
cdep, oOyuaromuecs B 061acT MHGOPMAIIMOHHBIX TEXHOJIOTUH, KOTOPbIE MMEIOT BBICIIEE MU
cpennee TmpodeccHoHalbHOE O0pa30BaHWE W 3aWHTEPECOBaHBI B TMPHOOPETCHHUH HOBBIX
KOMIIETEHIIMH MO CHEeNHATbHOCTH «APXUTEKTOP B 001aCTH UCKYCCTBEHHOTO HHTEIIEKTay.

Hanuune onbita npodeccnoHaabHOM e TeNbHOCTH: 0€3 OIbITa.

TpeGoBannss K  YPOBHIO  NOATOTOBJEHHOCTH,  OIpPEAEISIEMOMY  KOHTPOJIBHO-
U3MEPUTENIBHBIMU MaTepHaIaMH.

Caymarenu OODKHBI YMETh NMHMCaTh IPOTpaMMbl Ha OJAHOM M3 HMIIEPATHBHBIX S3BIKOB

nporpammupoBanus (Java, Python, JavaScript u T.11.).

PYTHON

3HaHUE CUHTAKCHCA SA3bIKA.

[Tonnmanme 6a30BBIX CTPYKTYP JaHHBIX.

Nwmetsb 6a30Bo€ mpencTaBieHue 0 paboTe MOMyJIIPHBIX AITOpUTMaXx (OMHAPHBINA MOUCK,
peKypcus U T. 11.).

bazoBoe npencraBienne o CKOpocTy padboThl anropuT™MOB («O» GoJbIIoe).

Nmets 6a30Boe npeacTasienue o padbore ¢ moayiem Pandas u Numpy.

SQL
3nanue 6a3oBoro cuntakcuca (SELECT, WHERE, GROUP BY, HAVING).

YMeHue cocTaBisATh MOA3ANpPOCHl U Aenath Bce BUAbl JOIN.



HaBbIk paGoThI C BIIOKEHHBIMH 3aIIPOCaMH.

NHOPACTPYKTYPA

YMeHne paboTaTh ¢ KOMaHIHOW CTPOKOM.
3Hanne 0a30BbIX KOMaH Linux.

Hassiku pa6ortsi ¢ Git.

Bazosoe 31anue Docker.

MAIIUMHHOE OBYUYEHHUE
3HaHME KJIACCUYECKUX MOJIeel (JIMHEWHbBIE MOJICIIU U PEIIArOIINe JePEBbs)
3HaHUE KJIACCUYECKUX METPHUK KauecTBa Mmojenu (accuracy, MSE, RMSE).

Bba3oBoe 3HaHue.

TpedoBanus K KOMNIETEHI[USIM, KOTOPBIMU JIOJDKEH 00JIaaTh CIyIIATENb IPU
noctyruieHnd Ha OOpa3oBaTeNbHYIO IPOrPaMMYy':

— CHOCOOCH WCIIOJIB30BaTh M aJalTHPOBATh CYMIECTBYIOIIAE MaTEeMaTHYCCKHE
METOJIbI M CHUCTEMBI IMPOTPAMMHPOBAHMS Il Pa3padOTKH WM peaTH3alli aJTOPHUTMOB
pelIeHUs IPUKJIAIHBIX 33124,

— CNOCOOCH MPUMEHATH U MOIU(UIIMPOBATh MATEMATHIECKUE MOACIHN IS PEIICHUS
3a/a4y B 00sacTu mpoecCHOHAIbHON e TEHbHOCTH,

— BIAJCET IMIMPOKOW OOIIeH MOArOTOBKOW (0a30BBIMH 3HAHUSMH) JJISI PEIICHHS
MPAKTUYECKHX 33729 B 00J1aCTH HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIA;

— CIIOCOOEH HCIONh30BaTh COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH IOMCKA
uHpOpMaNMK JUIS  PEIICHUS ITOCTABJICHHOW 3aja4d, KPHUTHYCCKOTO aHajiu3a JTOH
uH(GOpMaNUK U 000CHOBAHUS PUHSATHIX UACH U TTOJIXOJIOB K PEIICHHIO;

— croco0OeH BBIOMPATh U OLIEHUBATh CHOCO0 peann3anuy HHOOPMAITMOHHBIX CHCTEM
U YCTPOUCTB (IPOrpaMMHO-, ammapaTHO- WX MPOTPAMMHO-ANMNapaTHO-) ISl PeIleHUs

IIOCTaBJIICHHOHN 3a1auM.

ObnacTb npodeccHoHaTHHON AeSITeNbHOCTH

06 CBs13p 1 HHGOPMAIIMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHH (B cpepax: aHaIm3a,

MOJIeUpOBaHUS U (OPMUPOBAHUS HMHTErPAIbHOTO MPENCTaBICHUS] CTpaTeruil W LeNew,

OM3HEC-TPOLIECCOB U MH(OPMAITMOHHO-TEXHOJOTHUECKOW MHPPACTPYKTYPHI MPEeIIpUITHI



pPa3IUYHON OTpacieBON NMPUHAMICKHOCTH U PA3TUYHBIX (OPM COOCTBEHHOCTH, a TaKkKe
YUPEXKIEHUN TOCYJAapCTBEHHOIO M MYHUIMIAIBHOTO YIPABJIECHUS; CTPATErM4YE€CKOIro
IUTAHUPOBAHMS M YNpaBICHUS Pa3BUTHEM HMH(OPMAIMOHHBIX CHCTEM W HWH(OpPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN YIPABJICHUS NPEAIPUATHEM; aHATUTUIECKON MOIIEPKKU

MIPOLIECCOB MPUHATHUS PEUICHUM ISl yIPaBICHUS IPEATPUITHEM).

1.5 [nanupyembie pe3ynbTaTsl 00ydeHUs

[Iporpamma mOBBIICHHUsT KBamu(duKaMd pa3zpaboTaHa C yuyeToM MpodhecCHOHATBHBIX
CTaHJapTOB:

«CrenuanucT mo OONBIIMM JAaHHBIMY», YTBEPKICHHBIM NpukazoM MuUHHCTEpCTBA Tpyda U
conuansHOM 3amuTEl PO ot 6 mronsa 2020 roma Ne405H;

«ITporpamMmucT», yTBEpAKIAECHHBIA MPUKA30M MUHHUCTEPCTBA TPYAa U COLMATBHOM 3aIlUThI

P® ot 20 uronsg 2022 roga N 424H.

[Tporpamma noBbIIeHHS KBaTM(PUKAUK pa3padoTaHa ¢ y4eTOM:

OI'OC 38.03.05 buznec-unpopmaruka, ®I'OC 09.03.04. [IporpamMmmHas HHKEHEPHUS.

Ilo nanHoOil mporpamme npuoOpeTarTCs KOMIIETEHIHHM YHHBEPCAJLHOH MoOJeIH
KOMIIETEHIIMIT B c{epe HCKYCCTBEHHOr0 HHTeJIeKTa, paspadoranHoii PIY wum. I'.B.
IlnexanoBa B 2021 roagy B pamkax pe3yjbrata ®enepajbHOro npoexkra «MckyccrBeHHbIN

HHTC/IJIIEKT).

[Tnanupyemble pe3ynbTaTbl 00yUeHUs
CoBepIiieHCTByEeMbIe U/UITH (3HATh, YMETH, BIATCTh —

Tumn komrieTeHIu
(dbopMupyeMble KOMITETEHIIUU HCIIOJIb30BaTh KOHKPETHbBIE
UHCTPYMEHTBHI)

CrnocobeH kinaccubuuupoBaTh | mpodeccronanbHas | 3HaTh:

U UIeHTHU(PULIMPOBATH 38141 — OIIpEelEeICHUsA, HICTOPUIO Pa3BUTHUA U
HCKYCCTBEHHOT'O MHTEJJICKTA, TJIaBHBIE TPEHAbl UCKYCCTBEHHOTO
BBIGI/IpaTB AICKBATHBIC HUHTCIICKTA,

METO/]Ibl U HHCTPYMEHTAJIbHBIE — apXUTEKTYPY, IPUHIUIIBI, IPOIIECC,
CpeliCTBa pelIeHus 3a/1a4 CTaJIUU U METOJIOJIOTUH Pa3pabOTKH
HMCKYCCTBEHHOTO UHTEJICKTa peuennit Ha ocHoBe MU

— METOAbI U I/IHCTPYMGHTaJIbHBIe
CpelcTBa peuieHus 3a/1a4
HMCKYCCTBEHHOTO MHTEIICKTA.
YMmeThb:




— OCYUIECTBJIATH MOUCK HHPOPMAITUH O
HOBBIX M ITEPCIICKTUBHBIX METOAAX
aHain3a OOJIBIINX JaHHBIX, BEIIIOIHATD
CPaBHHUTEILHBIA aHAIH3 METOJIOB.
Baagern:

— KYJbTYPOU NMMOCTAHOBKH 1
TUTAHUPOBAHMS TTOCIIEIOBATEIEHOCTH
pelICHUS 3a/1a4 aHAIN3a JaHHBIX U
KJIaCCU(UKALINY;

— HaBBIKaMU aHaJIM3a PeabHBIX 3a/1a4
U3 pa3INYHbIX IPEIMETHBIX o0sacTeit
Ha YPOBHE OT/ICIBHBIX MOIXOI0B 1
KOJUIEKTUBAMH aJTOPUTMOB.

CrniocobeH npuMeHsTh
METO/JIbl U TPOrPaMMHBIE
CpeacTBa
aBTOMATHU3UPOBAHHOTO
JJOI'M4YCCKOI'o0 BbIBOJa U
ABTOMATU3UPOBAHHOMN
IIPOBEPKH T'UIIOTE3

npodeccuoHanpHas

3HaTh:

— METOAbI U IPOrpaMMHBIE CPEJCTBA
ABTOMATH3UPOBAHHOTO JIOTHYECKOTO
BBIBOJIA U aBTOMAaTU3UPOBAHHOM
IPOBEPKH THITOTE3;

— OCHOBBI METO/I0B ONITUMU3ALINH;

— TEXHOJIOTMH PACIIPEACICHHON
00pabOTKH JaHHBIX.

Ymern:

— IPUMEHATh METO/IbI U IPOrPaMMHbIE
CpeICTBa aBTOMaTH3UPOBAHHOTO
JIOTMYECKOTO BBIBOJA U
aBTOMATH3UPOBAHHOM MTPOBEPKH
TUIIOTE3;

— CTPOUTBH MOJEIb AJIs
IIPOTHO3UPOBAHUS BPEMEHHOTO PsIJIa;
— UCTOJIB30BATh IU(PPOBHIE MIAT(HOPMEI
aHaJIu3a JaHHBIX Ul PELICHUs
npodecCHOHAIBHBIX 33/1ay.
Baanern:

— HaBBIKAMU IPUMEHEHHUS AJITOPUTMA
poOJIEeMHBIX CUTyalui (ajaroputMa
¢daz3uHra)

Crioco0eH y4acTBOBaTh B
MPOIIECCe CO3aHUS CUCTEM
HCKYCCTBCHHOI'O MHTCJIJICKTA
Ha Pa3IUYHBIX dTarax
KMU3HCHHOTI'O IIMKJIa B
Ka4eCTBE IKCIepTa u
KITFOYEBOT'O MOJIb30BATEIIS

npodeccuoHanpHas

3HaTh:

- pyHKIMH, 3a]1a4H, HABBIKH,
coJiepKaHue paboThl apXUTEKTOpPa B
00J1aCTH NCKYCCTBEHHOTO HHTEIIEKTA;
— apXUTEKTYPY, IPUHLHUIIBI, IPOLIECC,
CTaJIuM U METOJOJIOTUH pa3pabOTKU
petenuit Ha ocHoBe M.

Ymersn:

— CTPOUTbH MOJEIb IS
pPEKOMEHIATEIbHBIX CUCTEM;

— UCTOJIb30BaTh KOHTEHHEPHU3AIHIO U
pa3BepThIBATH MOJIETb B IPOM3BOJICTBO;




— pewatb npobJIeMbl TepeodydeHus U
HEJ000yYeHHsI AITOPUTMA.

Baanern:

— HaBBIKAMH aHAJIM3a PEATbHBIX 3a/1a4
U3 PA3IUYHBIX MPEIMETHBIX 001acTei
Ha YPOBHE OT/IEJBHBIX TIOAXO0I0B U
KOJIJICKTHBAMU QJITOPUTMOB.

Crniocoben pazpabaThiBaTh U
HNPUMEHSTH METO/IBI
MAalllIMHHOTI'O OGy‘-IeHI/I}I JIIsL
perieHus 3a1a4

npodeccuoHanpHas

3HaTh:

— OCHOBHBIE THIIbI, ICTOUHUKH
OOJBIINX JAHHBIX, TPOOIEMBI
0€30MacHOCTH;

— METOJIbI M IPOTPAMMHBII
WHCTPYMEHTAPHUA TEXHOJIOTHI OOJIBIINX
JAHHBIX;

— 6a30BbIC MTOHATHUS U BO3MOXHOCTH
TEOPUU UTP TS X IPUMEHEHUS B
00J1aCTH MalIMHHOTO OOYYCHUS U
UCKYCCTBEHHOT'O HHTEIIJICKTA,

— cuCcTeMbl 00pabOTKHY M aHAIHM3a
Oonpimx MaccuBoB JaHHBIX (SQL,
NoSQL, Hadoop, SPARK u ap.):
NPUHIUIB pabOTHI, PYHKIIMOHA, S3bIK
3aMpoCoB, MPEUMYILIECTBA 1
HE/IOCTaTKH;

— TE€XHOJIOTHH, METO/Ibl U UHCTPYMEHTBI
MAaIIMHHOTO O0YYEeHHUS ISl peIIeHUs
po)eCCHOHANIBHBIX 3a]1a4.

Ymers:

— MPUMEHSTh METOAbl MAIIMHHOTO
o0yueHHs i pabOoThI ¢ OOJBIIMMU
JAHHBIMHU.

Baaners:

— HaBBIKaMU pabOThI ¢ OUOIMOTEKaMH,
MPOrpaMMHBIMHU IIaThopMaMu
(ppeiiMBOpKamMM) ¥ IPOrPAMMHBIMH
KOMIUIEKCAMH MAITUHHOTO 00Y4YEHHUS.

Crioco0€eH HUCII0JIb30BaTh
CHUCTEMBI HCKYCCTBEHHOTO
HHTEJIIEKTa Ha OCHOBE
HEUPOCETEBBIX MOJIETICH U
METOH0B

npodeccuoHanpHas

3HaTh:

— HEHPOHHBIE CETHU: MOJHOCBSI3HbIE,
CBEPTOUHBIE U PEKYPPEHTHBIE
HEHWPOHHBIC CETH, METOIBI O0YICHHS
HEHUPOHHBIX CETEM, HEUPOCETEBBIE
METO/Ibl TOHUKEHUS PA3MEPHOCTH.
YmMmeth:

— IPUMEHSTh METO/Ibl MAITMHHOTO
00yuYeHHsI 1 HEHPOHHBIX CETEH.
Baanern:

— HaBBIKOM MOCTPOCHUS TTOJIHOCBA3HOM
HEUPOHHOMW CETH JIs 3a]1a4u
KJIacCU(UKALINN;
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— OCHOBHBIMU MPUHITUTIAMH,
BO3MOXXHOCTSIMU U TIOPSIAKOM
MPUMEHEHUS METOJIOB OOYUEHUSI C
yuuTesaeM U 0e3 yuuTens Uil pelieHus
3a/1a4 Kaccu(UKaIK JaHHBIX.

Crnioco0eH UCToabp30BaTh
WHCTPYMEHTAIILHBIE CPEJICTBA
Il pelieHus 3ana4
MalTuHHOTO 00y4YeHUs

npodeccuoHanpHas

3HaTh:

— CHHTaKCHC ¥ CEMAaHTHUKY OCHOBHBIX
SI3BIKOB HCKYCCTBEHHOTO MHTEJUICKTA
(Python, JAVA/C#/C++/Scala) n
OCHOBHBIE IMPUEMBI TPOTPAMMHUPOBAHHUS
Ha HUX;

— OCHOBHBIE aJITOPUTMBI,
UCTIOJIb3yEMBIC B SI3bIKAX
POrPaMMHUPOBAHHS;

— IPUHIUIIBI, COICPKAaHKE U 00JIACTH
MPUMEHEHUS MaCcCOBO-TIapaUIeTLHOM
00paboOTKHN M aHAMKM3a JaHHBIX IS
YCKOPEHUSI MAIIMHHOTO O0yYeHUSI;

— TE€XHOJIOTUH PaCIpeIeTICHHON
00paboTKH JaHHBIX;

— IPUHITUIBI B COJIEPIKAHUE PAOOTHI C
pacnpeneieHHbBIMH KIaCTePHBIMU
CHCTEMaMH,

— TEXHOJIOTHUH M METOJIbI TOTOKOBOM
00pabOTKH JaHHBIX.

Ymers:

— MPUMEHSITh CUCTEMBI 00paOOTKH U
aHaym3a OOJIBIITUX MAaCCUBOB JIAHHBIX;
— IPUMEHSTh CUCTEMBI KOHTPOJIS
Bepcuit Git 1 pa3paboTKu perIeHni
Ha OCHOBE SI3BIKOB IIPOTPAMMHUPOBAHUS,
— MPUMEHSATH 361K SQL st
MPUKJIAAHBIX PEIICHUM;

— IPUMEHSTH S3BIK TPOTPAMMHUPOBAHUS
Python u GubnamoTexu npu pazpadoTke
peuennit Ha ocHoBe MU

— BU3YyaJIU3UPOBATh aHATH3UPYEMBbIC
JTaHHEIC,

— ucrnoib30BaTh muHbBI JaHHbIX (kafka)
npu 00paboTKe OOIBIIHMX JaHHBIX.
Baaners:

— SI3BIKAMH ITPOTPAMMHPOBAHUS
(Python, JAVA/C#/C++/Scala) nns
peau3aii METOI0B aHAITN3a U
CTPYKTYPHUPOBAHHUSI TAHHBIX;

— OCHOBHBIMH HHCTPYMEHTaMH IS
pabotsr ¢ nanabivu (Git, Docker,
CI/CD, RestAPI, Jupyter notebook,
kaggle, Nvidia Cuda, VS, IntelliJIdea);
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— HaBBIKaMU PabOTHI C OCHOBHBIMU
oubmorexkamu Python mst
BU3yanu3anuu nanueix (Matplotlib,
Seaborn, Plotly);

— HaBBIKOM ycTaHoBkU Hadoop Ha
BUPTYaIbHYIO MAIlIUHY;

— HaBBIKOM HCTONb30BaHus Docker;
— HaBBIKOM paboTsl ¢ MapReduce,
PySpark;

— HaBBIKOM paboThl ¢ Numpy;

— MaTeMaTHYeCKHUMH METO/IaMU
aHaJn3a JIaHHBIX.

Cnoco0eH co3maBaTh U
MOJICPKUBATH CUCTEMBI
HWCKYCCTBEHHOTO UHTEJICKTa
Ha OCHOBE HEMPOCETEBBIX
MOJIEJIEN U METOZIOB

npodeccuoHaIbHAs

3HaTh:

— apXUTEKTYPbl COBPEMEHHBIX
HEUPOHHBIX CETEN U UX UCIOJIb30BAHUE
JUTSI pelIeHus podeccnoHaIbHBIX
3ajad.

Ymern:

— MOJAJIEP’KUBATH CUCTEMBI
MCKYCCTBEHHOT'O MHTEIJIEKTa HA OCHOBE
HEUPOCETEBBIX MOJIETIEH U METO/IOB.
Baaners:

— croco0amu yIyqIuTh KayecTBO
MOJIeNid ¢ ToMollbio MeTo10B Feature
engineering;

— HABBIKOM HCIOJIb30BaHUS
ouommoteku PyTorch, mpumenenus
GPU B PyTorch;

— HaBBIKOM ITOCTPOEHUS TTOJTHOCBSI3HOM
HEUPOHHOW CETH IS 3aa4u
Kiaccuukanum,

— OCHOBHBIMU MPUHITUTIAMH,
BO3MOXKHOCTSIMU U TIOPSIAKOM
MPUMEHEHHUS METOJI0B O0YUYEHUS C
yauTeIeM U 03 yUUTENs ISl pEIICHUS
3aja4 Kiaccu(uKaluy JaHHbIX;

— METOJIaM{ MAIIMHHOTO O0yUYeHUs 1
HEUPOHHBIX CETEH.

Crioco0eH oCyIIecTBIATh
cOOp ¥ MOATOTOBKY JaHHBIX
AJIL CUCTEM UCKYCCTBCHHOTI'O
HHTEIICKTA

npodeccuoHanpHas

3HaTh:

— METO/Ibl, UHCTPYMEHTAJIbHbIE
CpeACTBa M CTAaHAPTHI
CTaTHCTUYECKOTO U OMHUCATEIHHOTO
aHaJM3a TaHHBIX;

— OCHOBHBIE IIaTGHOPMBI JTAaHHBIX
(o6mauHbIe M BHYTPUKOPIIOPATHUBHBIE),
IpUMEHsIeMbIE TIPH pa3paboTKe
peurennit Ha ocHoBe MU
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— OCHOBHBIE BUJIBI TIPEICTABICHUS
JAaHHBIX: TAOTUYHBIC, TpadoBHIE,
BPEMCHHBIE PSIJIbI;

— OCHOBHBIE YPOBHH TIPEICTABICHUS
JIAHHBIX.

YMeTh:

— HMCIIOJIb30BaTh OCHOBHBIC
CTaTHCTUYCCKHE METOABI aHAIM3a
JIAHHBIX;

— npoBoauTh EDA — pa3BegouHblii
aHaJIM3 JaHHBIX;

— MOJIETMPOBATH JIAHHBIE B
xpanmnuiiax (DWH, Data Lake,
NoSQL xpaHunuia JaHHBIX).
Baagern:

— HaBBIKOM CO3JaHHUSI JIOTHYSCKOH 1
¢busnuecKkoit 6a3bl JaHHBIX;

— HaBbIKOM Bl-aHaauTuku;

— SI3bIKaMH 3aIIPOCOB sl OOpaIIeHHsT K
CYB/I.

Cnoco0eH co3maBaTh 1
BHEIPSITH OJHY WIIH
HECKOJIbKO CKBO3HBIX

U (POBBIX CYOTEXHOIOTUI
MCKYCCTBEHHOTO MHTEJICKTA

npodeccuoHaIbHAs

3HaTh:

— MOHSTHE CKBO3HBIX IHU(PPOBHIX
CyOTEXHOJIOT I HCKYCCTBEHHOTO
UHTEIJICKTA;

— METOJIbl U TEXHOJIOTHUH BHEIPEHUS
CKBO3HBIX LIU(POBBIX CYOTEXHOIOTUI
HCKYCCTBEHHOI'O MHTEIIJIEKTA.

Ymers:

— BHEJPSTH TEXHOJIOTUU
KOMIIBIOTEPHOTO 3pEHUS 111 00pabOTKU
M300paXCHUH B BUICO, 3a71a4
ouomerpuu;

— BHEAPATH TEXHOJIOTHH 00pabOTKH
€CTECTBEHHOTO SI3bIKa IS aHAJIN3a U
TeHepaIuu TeKCTOB;

— BHEJPSTH TEXHOJIOTUU O0YUYEHUS C
MOJIKPETUICHUEM IS 3a]1a4
aBTOMAaTHU3aIH POU3BOJICTBA U
TpaHCHIOPTA.

Baanern:

— HaBBIKOM pabOThI C TCHEPATUBHBIMU
Mozaensimu GAN 17151 3a7a4 TeHepaluu;
— HaBBIKOM paboTHI ¢
ABTOKOJIMPOBILMKAMH IS 3a/1a4
YMEHBIIICHUS PA3MEPHOCTH U MTOUCKA
aHOMAJINH;

— HaBBIKOM paboThI ¢ TexHosorueit RL
— 00y4eHHUs C TOJAKPEIIJICHHEM.
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CriocobeH ucnonb30BaTh npodeccuonanbHast | 3HATh:

OJIHY MJIM HECKOJIBKO — TOHSTHE CKBO3HBIX ITU(POBBIX
CKBO3HBIX LU(POBBIX CyOTEXHOJIOT M HCKYCCTBEHHOTO
CyOTeXHOJIOTHI MHTEIJICKTA;

MCKYCCTBEHHOT'O MHTEIJICKTa — METOJbI U TEXHOJIOTUHU BHEIPEHUS

CKBO3HBIX IU(PPOBBIX CYOTEXHOJIOTUI
HCKYCCTBEHHOT'O WHTEIIJICKTA.

Ymersb:

— MPUMEHSTH TEXHOJIOTUU
KOMITHIOTEPHOTO 3pEHUS 11 00pabOTKH
U300paXeHUI U BUJIEO, 337124
ouomeTpuu;

— IPUMEHSATH TEXHOJIIOTUU 00pabOTKH
€CTECTBEHHOTO SI3bIKa IS aHAJIN3a U
TeHepaIuu TeKCTOB;

— MPUMEHSTH TEXHOJIOTUU O0yUYEHUS C
MOJIKPETUUICHUEM IS 3a]1a9
ABTOMATH3AIMH POU3BOJICTBA U
TpaHCIIOPTA.

Baaners:

— HaBBIKOM pabOThl C TeHEPATUBHBIMU
moaensamu GAN a1 3a1a4 reHepalnm;
— HaBBIKOM pabOTHI C
ABTOKOIMPOBIIUKAMH IS 3a]1a9
YMEHBIIIEHUS Pa3MEPHOCTH U IMOUCKA
aHOMAJIHI;

— HaBBIKOM paboOTHI ¢ TexHoJoruen RL
— 00y4eHHs C TIOJKPEIIIICHUEM.

Kpurepun 1t OueHKM YPOBHSI C(POPMHUPOBAHHOCTH YKA3aHHBIX KOMIIETEHIHN U
COOTBETCTBUS MHAMKATOPAM JOCTHKEHUS KOMIETSHIIUN

Komnerenmus Kputepuu 1 onieHku ypoBHs chopMHpPOBaHHOCTH
KOMIIETCHIIUHI

Crniocob6eH knaccupumupoBaTh U Knaccudumupyer n naeHTuunupyet 3agaqu

UICHTH(DHUIIMPOBATH 32141 CUCTEM UCKYCCTBEHHOTO MHTEJUICKTA B 3aBUCHIMOCTH

HMCKYCCTBEHHOTO MHTEIUIEKTa, BHIOUpaTh | OT OCOOCHHOCTEH MTPOOJIEMHON B MPeIMETHOM

aJIeKBaTHBIE METOILI U o0acren.

MHCTPYMEHTAJIbHbIE CPEe/ICTBA pelieHuss | BeiOupaeT MeTo1bl 1 HHCTPYMEHTAIbHBIE CPEACTBA

3aJla4 UCKYCCTBEHHOTO MHTEJUICKTA MCKYCCTBEHHOT'O MHTEJUICKTA JJIs PEIICHUS 3371249 B
3aBUCUMOCTH OT 0COOCHHOCTEH MTPOOIEeMHOM
obnactu

CnocobeH mMpUMEHSITh METOIBI U Hcnonb3yeT MeTo1bl aBTOMATH3UPOBAHHOM

MPOrpaMMHBIE CPEICTBA TeHepaIuu 1 MPOBEPKH rumnore3 B cepe

aBTOMATHU3HPOBAHHOTO JIOTHYECKOTO HCCIIEIOBATENbCKON AESITETbHOCTH.

BBIBOJIa M aBTOMATHU3UPOBAHHOU HactpauBaer, KoHQUTYpHPYET U aJaNTHPYET

MIPOBEPKHU THIIOTE3 MIPOrpaMMHBIE CPEICTBA aBTOMATHU3MPOBAHHOTO
JIOTUYECKOTO BBIBOJIA B c(hepe HCcCIe10BaTeIbCKOM
JesITeNIbHOCTH
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CnocobeH y4acTBOBaTh B Ipolecce
CO3/IaHUS CUCTEM HCKYCCTBEHHOTO
HWHTCJUICKTA Ha PAa3JIMYHBIX dTallax
’KM3HEHHOTO IIKJIa B KAYECTBE IKCIEPTa
X KJIFOYCBOTI'O IT0JIB30BATCIIA

VY4acTByeT B KOJUIEKTUBHOU paboOTe 10 CO3JJaHUIO
CHCTEM MCKYCCTBEHHOI'O MHTEIIEKTA B KAUECTBE
JKCIepTa

Cnioco6eH pa3pabaThIBaTh U IPUMEHSTH
METOAbI MAIIIMHHOT'O OGy‘-IGHI/I}I JJIA
pereHus 3a1a4

[IpoBoauT aHanu3 TpeOOBaHUY U ONPEILISICT
HEO0OXOUMBIE KIJIACCHI 33]1a4 MAITHHHOTO O0YYECHHUS.
[TpuHMMaeT ydacTue B OllEHKE U BIOOpE
HCIOJIb3YEMBIX METOJIOB MAITUHHOTO O0YUYCHHUS

CrniocobeH UCT0JIb30BaTh CUCTEMBI
UCKYCCTBEHHOT'O MHTEJJIEKTA HA OCHOBE
HEHUPOCETEBBIX MOJEIIEH U METOI0B

Ocy1iecTBIsS€T OLIEHKY U BEIOOp MOAETeiH
HMCKYCCTBEHHBIX HEMPOHHBIX CETEH U
MHCTPYMEHTAIBHBIX CPEJICTB JIsl pELLICHUS
IIOCTaBJICHHOU 3a1a4yu

Cnoco0€eH UCII0JIb30BaTh
HHCTPYMEHTAJILHBIC CPEICTBA IS
peH_IeHI/I}I 3a4a4 MallIMHHOI'O OGy‘-IeHI/I}I

Ocy1iecTBIS€T OLEHKY U BBIOOP MHCTPYMEHTAIBHBIX
CPEICTB JUISl peIICHHs OCTABJICHHON 3a/1a41

Crniocob6eH co3maBaTh U TOIEPKUBATH
CUCTCEMBI I/ICKyCCTBeHHOI‘O HNHTCJIIJICKTA Ha
OCHOBE HEMPOCETEBBIX MOJICIIEH 1
METOI0B

OcymIecTBIISIET OLIEHKY W BBIOOp MOJCIICH
HCKYCCTBEHHBIX HEHPOHHBIX CETEH U
WHCTPYMEHTAIBHBIX CPEJICTB ISl pEILEHUS
MOCTaBJICHHOU 3a1a4u

Cnioco6eH ocymecTBISITE COOp U
MOATOTOBKY AAHHBIX IJId CUCTCM
MCKYCCTBEHHOTO MHTEJICKTA

OcCyIIecTBIISIET MMOMCK JTAHHBIX B OTKPBITBIX
MCTOYHUKAX, CTICHUATM3UPOBAHHBIX OMOIHOTEKAX U
PEIO3UTOPHSIX

CrniocobeH 1CTosIb30BaTh OJIHY UM
HECKOJIBKO CKBO3HBIX H(POBBIX
CyOTEXHOJIOTHi UCKYCCTBEHHOTO
WHTEIUICKTA

Pemaer npukiagHbie 3a1a4u ¥ y4acTBYET B
peann3anuy MPOeKTOB B 00JIACTH CKBO3HOM
udpoBoii cydTexHonorun «KommbrorepHoe
3peHUe».

Pemaer npukiagHbie 3a1a4u ¥ y4acTBYET B
peann3anuy MPOeKTOB B 00JIACTH CKBO3HOM
udpoBoii cyoTexHonorun «O6padoTka
€CTECTBEHHOTO SI3BIKa»

CrniocobOeH co3iaBaTh U BHEAPSTH OHY
WJIA HECKOJIBKO CKBO3HBIX LIU(POBBIX
CyOTEXHOJIOTHi UCKYCCTBEHHOTO
MHTEJUIEKTa

YyacTByeT B peanu3alii MpoeKTOB B 00J1aCTH
CKBO3HOU IU(PPOBOI CyOTEXHOIOTUH
«KommnbroTepHoe 3peHuey.

VYyacTByeT B peanu3aiiu NpoeKToB B 00J1aCTH
CKBO3HOU MU poBoii cyoTexHomoruu «O0padboTka
€CTECTBEHHOT'O SI3bIKa»
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2. VUEBHBIN (TEMATUYECKHI) IJTIAH

HayMeHoBame Buner yaeOHBIX 3aHATHI Bopsi

No N Bcero,

n/m ;/IOCI)[Z Hael\I:l{/[TI,GIM Hac MPaKTUYECKHUE | CaMOCTOSITEIbHAS KOHTPOIH

porp ACKIMH | o hsTns pabota

Moayas 1. ba3oBblii

Paznen 1.1 BBeneHue B MHXKEHEPUIO OOJIBIINX TaHHBIX

1 Tema 1. Beeneuue B | 8 2 4 2 TECT,
npodeccuro. MpaKkTUYecKas
OcHOBHBIE pabota
MIPUHITUTIBI pa0OTHI
HCKYCCTBEHHOT'O
HMHTEIICKTa U ero
BHJIbI
Tema 2. Beenenue B | 8 2 4 2 TECT,

2 | a3pikm IpaKTHYECKAs
MIpOrpaMMHUPOBAHUS. pabora
OcHOBHBIC
MOMYJISIPHBIC SI3BIKA
g U

3 Tema 3. Beenenue B | 8 2 4 2 TECT,
OCHOBHEIE MpaKTUIecKast
WHCTPYMEHTBI /TS pabora
paboTHI C TaHHBIMH

4 Tewma 4. 8 2 4 2 TECT,
CraTucTUuecKuii u MpaKTUIeCKast
OTHMCaTEIbHBINA paborta
aHaJIn3 JaHHBIX

5 Tema 5. Beeneuue B | 8 2 4 2 TECT,
OCHOBHEIC MpaKTUIeCKast
oubmmorexku Python paborta
JUTS. BU3yau3aIuu
nanHbIX. Matplotlib,

Seaborn, Plotly

6 Tema 6. EDA — 10 2 6 2 TECT,
pa3BeIOYHBII MpaKTUYecKast
aHann3 naHHbIX. Kak pabora

HaWTU 0COOEHHOCTH
B JAHHBIX

Paznen 1.2 OcHoOBBI XpaHeHUs! U 00paOOTKU JAHHBIX
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7 Tema 1. Beeneaue B | 8 4 TECT,
ba3bl qaHHBIX 1 MpaKTUIeCKast
TEOPHIO XPAHCHHS paborta
TAHHBIX

8 Tema 2. S3b1ik SQL. | 10 4 TECT,
Pensimmonnblie 6azbl MpaKTU4ecKas
JTaHHBIX, pabora
ucnoas3oBanue SQL

9 Tema 3. Beenenue B | 8 4 TECT,
Hadoop MpaKTUIecKast

pabora

10 | Tema4. DWH, Data | & 4 TECT,
Lake, NoSQL MpaKTHYecKast
XpaHWJININA JAHHBIX pabota

11 | Tema 5. MaccoBo- 8 4 TECT,
napasuiesbHas MpaKTU4ecKas
00paboTKa M aHaNIN3 pabora
naHHbBIX. Pabora ¢
PySpark

12 | Tema 6. IloTokoBas | 8 4 TECT,
00paboTKa JaHHBIX IIpaKTU4ecKas
(data streaming, paborta
event processing).
HIuHEl JaHHEBIX
(kafka)

13 | Tema 7. Beenenne B | 10 6 TECT,
ML. OcHoBHbIE MpaKTUyecKas
3aJ1a4yM, BUJIBI pabora
KJIACCUYECKHX
MOJEIEN, METPUKHU
KayecTBa MoJelIel

14 | Tema 8. Bl-cuctemnr | 8 4 TECT,
Y BU3YaTH3aIus MpaKTUIeCKas
TAHHBIX paborta
[TpoMexxyTouHas 4 4 Pewienue Keiica
aTTecramus

Mogayas 2. IlIpo¢puibHbIit

Paznen 2.1 Apxutektypa ML

15 | Tema 1. JIuneiinas 8 4 TECT,
anrebpa, padbora ¢ MpaKTUYecKast
numpy, NpUHIUI pabora

paboThl
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KJIACCUYECKUX
moxnened ML

16 | Tema 2. 10 2 6 TECT,
[Torpyxxenue B ML. MpaKTUyecKas
OOyuenue ¢ pabora
yUHUTETIEM

17 | Tema 3. CriocoOsbl 10 2 6 TECT,
YIIy4IIUTh Ka4€CTBO MpaKTU4ecKas
Mozenu. Feature pabora
engineering.

Metonasbl
ONTUMU3ALNH

18 | Tema 4. 10 2 6 TECT,
[Torpyxenue B ML. MPAKTUYECKAS
OO6yuenue 6e3 paborta
YUUTEISA

19 | Tema 5. 10 2 6 TECT,
[Torpyxenue B ML. MpaKTuyecKas
Bpemennslie psiibl pabora

20 | Tema 6. 10 2 6 TECT,
[Torpyxenue B ML. MPAKTUYECKAS
PexoMmennmarensHbIe paborta
CUCTEMBI

21 | Tema7. 8 2 4 TECT,
Pa3BeprriBanue MpaKTU4ecKas
MOJIEJH B pabora
MIPOU3BOJICTBO.

Mertoab! noucka
HOBBIX
MIPOU3BOICTBEHHBIX
PEXKUMOB
(MHTEJUIEKTyaJIbHOE
IUIAaHUPOBAHUE
AKCIIEPUMEHTOB)

Paznen 2.2. Apxurexrypa U1 u HEUpOHHBIX ceTelt

22 | Tema 1. Beenecuue B | 8 2 4 TECT,
HEHPOHHBIE CETU MpaKTU4ecKas

pabora

23 | Tema 2. 8 2 4 TECT,
CepTouHbIC U MpaKTU4ecKas
IIOJIHOCBSI3HBIE pabora

HEUPOHHBIE CETH
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24 | Tema 3.CV — 10 2 4 4 TECT,
KOMITBIOTEPHOE MpaKTUIeCKast
3peHue paborta

25 | Tema 4. NLP — 10 2 4 4 TECT,
o0paboTka NpaKTUYecKas
€CTECTBEHHOTO paborta
SI3BIKA

26 | Tema 5. GAN — 8 2 4 2 TECT,
I'eneparuBHbIC [IpaKTUyecKas
MOJIEITH. paborta
ABTOKOIMPOBUIUKH

27 | Tema 6. RL — 8 2 4 2 TECT,
oOydJeHwue ¢ MpaKTHYecKast
MOJIKpETICHUEM pabora

28 | Tema 7. Ilpouecc, 8 2 4 2 TECT,

CTaluu U MpaKTU4ecKas
METOJI0JIOTUU pabora
pa3paboTKu

peLICHUI Ha OCHOBE

HCKYCCTBEHHOTO

WHTEJUIEKTa

IIpomexyTouHas 4 4 Pewenne
arrecTauus Kenca
Hrorosas 8 8 Pemenue
arrecraums KEMCoB
Bcero yacos 260 56 142 62 —
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3. KAJIEHJAPHBI YUEBHbBIN IPAD®UK

O6wem nporpammsl — 260 4acos.

[TponomkuTenbHOCTH 00yUeHUS — 3 MecsIIa.

dopma 00yueHHsST — OYHO-3a0YHAsi C TPUMEHEHHEM DJJIGKTPOHHOTO OOy4YeHUs U
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHUH.

Pexxum 3austuii: 3-4 yaca B I€Hb.

No HanmMeHnoBanue y4eOHBIX MOTyICH/ Tpynoémxocts | Cpok OCBOCHHUS
/i NPaKTUK/ aTTeCTAI[HH (4ac) (KOJI-BO Y4EOHBIX
JTHEH)

Mopyns 1. bazoBblit
1 Paznen 1.1 BBenenue B MHKEHEPHIO 50 16
OOJIBIINX JTAaHHBIX

Mopynsb 1. bazoBblit
2 Paznen 1.2 OcHOBBI XpaHeHus u 00padoTku | 68 22
JAHHBIX

[IpomexxyTounas arrecrauus
3 Pelienne npakTUKO-OpUEHTUPOBAHHOM 4 1
3amaqm (Keiica)

Monyns 2. IIpodunbHbIit

4 Paznen 2.1 Apxutektypa ML 66 22
Monyns 2. [IpodunbHbIit

5 Paznen 2.2 Apxutektypa MU u Heliponnsix | 60 20
ceren
[TpomexyTouHas aTTecTalus

6 Pewienne npakTuKO-OpUEHTUPOBAHHOU 4 1
3amaun (Kerca)

7 Hrorosas arrecramus 8 2
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4. PABOYME ITPOI' PAMMBI

[TporpamMma moBBIIIEHHUS KBaTU(PUKAIUNA COCTOUT U3 2 YUEOHBIX MOYJICH:
Monayns 1 ba3zoBbrii.

Pazgen 1.1. BBeneHue B mHKEHEPHIO OOJBITUX TAHHBIX.

Paznen 1.2. OcHOBBI XpaHEHHS U 00paOOTKHU TaHHBIX

Monyns 2 [TpodunbHbIii.

Paznen 2.1. Apxutektypa ML.

Paznen 2.2. Apxutektypa M1 u HEMpOHHBIX CETEH.

4. 1. Pabouas mporpamMmma Mmoayns 1.

Monyns 1. BA3OBbBIA. BBEJEHWE B WHXXEHEPHIO BOJIBIINX JIAHHBIX.
OCHOBbI XPAHEHHMA 1 ObBPABOTKHM JAHHBIX

Iean ocBoenuss moayas 1 — mpuoOpeTeHWe CaymaTteassMd 3HAHUA TI0O OCHOBHBIM
OpUHLIMIIAM pPabOThl HCKYCCTBEHHOT'O HHTEIJIEKTa M €ro BHAAaM, HW3Y4Y€HHE OCHOBHOTO
UHCTPYMEHTapHusl Uid pabOThl C IaHHBIMU; MPAKTUYECKOE MPUMEHEHHE METOJ0B MAIIMHHOTO

oOydeHus s paboThl ¢ OONIBIIUMU 00BEMaMH TAHHBIX.

IIpodeccnonanbHble  KOMIIETEHUMHM, COBEPLIEHCTBYeMble W  NpuoOpeTaemMble
cJIymaTeJsiMU B IIpouecce 0CBOCHHUsI Moay.s 1:

I1IK-1.p. Cnocoben kinaccuuuupoBaTh M HIACHTU(OUIMPOBATH 33Ja4d HCKYCCTBEHHOTO
MHTEIJIEKTa, BBHIOMPATh aJleKBaTHbIE METOAbl M WHCTPYMEHTAJIbHBIE CPEICTBA pEUICHHS 3aaady
HCKYCCTBEHHOT'O MHTEJIJIEKTa

[1IK-1.u. CriocobeH NMpUMEHSATh METOJbl M MPOTrPaMMHBIE CPEJICTBA aBTOMATH3MPOBAHHOTO
JIOTUYECKOI0 BBIBOJIa M aBTOMAaTU3MPOBAaHHON TPOBEPKU TMIIOTES

[TK-2.11. Cmoco6en y4acTBOBaTh B IIPOIIECCE CO3/IAHUS CUCTEM UCKYCCTBEHHOTO MHTEIICKTA,
Ha Pa3IMYHbIX Tanax *XKM3HEHHOTO IIMKJIa B KAYECTBE IKCIEepPTa U KIF0UYEBOT0 MOJIb30BaTENs.

[1IK-4.p. CnocobeHn pa3pabarbiBaTh M MPHUMEHATh METOJAbl MALIMHHOTO OOYYeHHUs s
pelIeHus 3a1a4.

[TK-7.p. CriocoOeH ocymecTBISATh COOp ¥ MOATOTOBKY JaHHBIX JJISI CHCTEM HCKYCCTBEHHOTO

HHTCIIJIICKTA.

IInanupyemsble pe3yJbTaThl 00y4eHHs 10 MOAY 0 1

ITo uroram oCBOCHHS MOYJIS CIYINATENIN JOJKHBL:
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3HaTh:

— OTIpeJIeNICHH s, ICTOPHIO PAa3BUTHS U TJIABHBIE TPEH/IBI HCKYCCTBEHHOTO MHTEIIICKTA;

— apXUTEKTYpy, HPUHIUIIBI, TPOIECC, CTaIud M METOJOJIOTUU Pa3pabOTKU pEUIeHUI
Ha ocHoBe 1

— METO/Ibl U MHCTPYMEHTAJIbHbIE CPE/ICTBA PEILICHHUS 33/1a4 UCKYCCTBEHHOTO UHTEJUIEKTA;

— MeTOoAbl M TIPOTPAaMMHBIC CpEACTBA ABTOMATH3UPOBAHHOTO JIOTHYECKOTO BBIBOJA
Y aBTOMATHU3HPOBAHHOW MTPOBEPKHU THITOTES;

— OCHOBBI METO/IOB ONTHUMH3AIUH;

— TEXHOJIOTHH PACIIPEICIICHHOW 00pa0OTKN JaHHBIX;

- (pyHKLMH, 33/1a4H, HABBIKH, COJIEpKaHHe pabOTHl apXUTEKTOpa B 007IaCTH UCKYCCTBEHHOTO
WHTEIJIEKTA;

— apXUTEKTYypy, HMPUHIUIBI, MPOIECC, CTaJUN U METOAOJOTHMH pa3padOTKU pelIeHud Ha
ocHoBe NU;

— OCHOBHBIE THIIbI, UICTOYHUKH OOJBIINX JAHHBIX, TPOOIEMbI 0€30IIaCHOCTH;

— METOJIbI ¥ IPOTPAMMHBIN HHCTPYMEHTAPH TEXHOJIOTHI OONBIINX JaHHBIX;

— 06a30Bbl€ MOHATHSA U BO3MOXXHOCTH TEOPHH UTP AJISl X IPUMEHEHUs B 00JIaCTH MAIIUHHOTO
00y4eHHUs U UCKYCCTBEHHOT'O MHTEIIJICKTA;

— cHucTeMbl 00pabOTKM W aHanmm3a OoibpImx MaccuBoB maHHBIX (SQL, NoSQL, Hadoop,
SPARK u ap.): mpuHIUns! paboTsl, PyHKIHMOHAN, S3bIK 3aIPOCOB, IPEUMYILECTBA U HEOCTATKH;

— TEXHOJOTUH, METOJIbl M HWHCTPYMEHTHl MAaUIMHHOTO OOy4YeHHUs Ui peUIeHHs
pod)eCCHOHANIBHBIX 3a71a4;

— METO/IbI, MHCTPYMEHTAIILHBIE CPEICTBA U CTAHIAPTHI CTATHCTUYECKOTO U OMHUCATEIHLHOTO
aHaJM3a TaHHBIX;

— OCHOBHBIE TUIAT(GOPMBI TaHHBIX (00JIAYHBIC ¥ BHYTPUKOPIIOPATUBHBIC), TPUMEHSIEMBIC TIPU
pa3paboTke pemienuii Ha ocHoBe UU;

— OCHOBHBIE BHUJIBI MPEJCTABIICHUS JAaHHBIX: TA0IMYHBIC, TpadOBbIC, BPEMECHHBIE PSIJIBI;

— OCHOBHBIC YPOBHHU IMPCACTABJIICHUA JAHHbIX.

YMmerTh:

- OCYH_IGCTBJIHTI: IIOHUCK I/IHq)OpMaLII/II/I O HOBBIX U HepCHeKTI/IBHBIX METOAax aHaJIn3a GOHBH_II/IX
JaHHBIX, BBIITOJIHATH CpaBHHTeHLHBIﬁ aHaJIu3 MCTOO0B,

— TPUMEHSATh METOABl M TPOTPAMMHBIC CPEJCTBa aBTOMATH3WPOBAHHOTO JIOTHYECKOTO
BBIBOJIA M aBTOMATH3WPOBAHHOMN IIPOBEPKH TUTIOTES;

— CTPpOUTH MOJCJIb IJI1 IPOTHO3UPOBAHHA BPECMCHHOI'O PAaA,
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3a1ad4;

— UCIOJIB30BaTh U POBLIE MIATHOPMBI aHATH3A JAHHBIX I pelieHus NPodeCcCHOHATbHBIX

— CTPOUTH MOJEIb JJIsI pPEKOMEHIaTEIIbHBIX CUCTEM;
— MCIOJIb30BaTh KOHTEHHEPHU3AIMIO U Pa3BEPTHIBATh MOJIEIH B MPOU3BOCTBO;

— MPUMEHSTHh METOJIbI MAIIIMHHOTO 00YYEHUS JIJIs1 paOOThI C OOJBITUMHU JAaHHBIMHU;
— HUCIIOJIb30BaTh OCHOBHBIE CTATUCTUUECKHE METO b aHAIN3a JaHHBIX;

— npoBoaAuThL EDA — pa3BeiouHbIN aHATU3 TAHHBIX;

— MojenupoBath nanHbie B Xxpanunuiiax (DWH, Data Lake, NoSQL xpanwimia qaHHBIX).

Baanern:

— KyJIbTYPOU IIOCTAHOBKHU U IUIAHUPOBAHUS IIOCIECAOBATEIBHOCTU PEIICHUS 3a/1a4 aHaIu3a

JAHHBIX U KJIacCU(PUKAIIHH;

— HaBbIKAMHU aHallM3a pealIbHbIX 3aJlady U3 pazIMYHbIX MPEAMETHBIX o0jacTell Ha YpOBHE

OTACJIbHBIX MOAXOAO0B U KOJUICKTUBAMU AJITOPUTMOB;

— HaBBIKAMU MPUMEHEHUS aJITOPUTMA NMPOOJIEMHBIX CUTYaIUil (anropuTMa ¢a33uHra);

— HaBBIKaMU PabOTHI ¢ OMOIMOTEKaMH, TPOrpaMMHBIME TIaTGopmamu (hpeiiMBOpKaMu) 1

IMporpaMMHBIMHU KOMIIJICKCaAMU MAIlIMHHOI'O O6y‘ICHI/I$I;

— HaBBIKOM CO3/IaHUS JIOTHUECKOH 1 pr3ndeckoli 0a3bl JaHHBIX;
— HaBBIKOM Bl-aHanutuku;

— sI3IKaMU 3anpocoB 11t oopamenust K CYB/I.

Y4eOHO-TeMaTH4eCKH 11aH MOIys 1

«ba3oBbIi»
Toyroem B ToMm uncine
Py KonraktHas
KOCTh
paboral %
13 HUX £
* ts)
< <
= a.
HanMeHOBaHYE TUCIIUTUTHHBL, MOJTYJIS, = w | Popma
TEeMBI = . _‘m: KOHTPOJIS
) = =
5 & ]
= Q =
= : 5| 3
\l:: I > = = R I
e 8| o| E|EE| 8
ol
= 3 S 5 2| 55| 3
ol O o} Sz =
M as] as] = E S @)
1 2 3 4 5 6 7 8 9
Paznen 1.1 Beenenne B HEOKEHEPHIO OOIBIIX JAHHBIX

! C npuUMeHerHuem ()McmaHuMOHHblx 06pa306ameﬂbe1x mexHon02ull u IJIEKMPOHHO20 06y‘l€HUﬂ
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Tema 1. Beenenue B npodeccuto.

TECT,
1 OCHOBHBIE IPUHITUTIBI Pa0OTHI ? 6 ) 4 ) HpakTHUeCKas
UCKYCCTBCHHOTO MHTEIUICKTA U €r0
paboTa
BUJIBI
2 Tema 2. BeeneHue B S3bIKH TECT,
nporpammupoBanus. OCHOBHEIE 8 6 2 4 2 MpaKTHYIECKast
NoNyJIsipHbIe sA3bIKU a1 N pabota
3 Tema 3. Beenenue B OCHOBHBIE TECT,
WHCTPYMEHTHI JIJIsT pabOTHI ¢ JaHHBIMH 8 6 2 4 2 TIpaKTHYIECKast
paboTa
4 Tema 4. CtaTucTHYCCKUN K TECT,
ONHUcaTeIbHBIN aHAIN3 JaHHBIX 8 6 2 4 2 MpaKTUYECKAst
paboTa
5 Tema 5. BBenenne B OCHOBHBIC TECT,
oubnnorexu Python mns Bu3yanuzanuu 8 6 2 4 2 MpaKTUYECKAst
naHHbIX. Matplotlib, Seaborn, Plotly paboTa
6 Tema 6. EDA — pa3BenovHbIi aHAIH3 TECT,
naHHbeIX. Kak HailTh 0cOOeHHOCTH B 10 8 2 6 2 IIpaKTUYECKas
JTAHHBIX pabota
Pasnen 1.2 OcHOBBI XpaHEeHHUsS B 00PaOOTKH TaHHBIX
7 Tema 1. Beneune B basnl maHHBIX 1 TECT,
TEOPHUIO XPAHEHHUS TaHHBIX 8 6 2 4 2 MpaKTUYECKAst
pabota
8 Tewma 2. S3p1ik SQL. PensuproHHbBIe TECT,
0a3bl TaHHBIX, HCITONTB30BaHue SQL 10 6 2 4 4 MpaKTHYECKast
pabota
9 Tema 3. Beenenue B Hadoop TECT,
8 6 2 4 2 MpaKTHYIECKast
paboTa
10 Tema 4. DWH, Data Lake, NoSQL TECT,
XPaHWINIIA JaHHBIX 8 6 2 4 2 IIpaKTUYECKas
paboTa
11 Tema 5. MaccoBo-mapajuienpHas TECT,
00paboTKa 1 aHanu3 JaHHbIX. PaboTa ¢ 8 6 2 4 2 MpaKTH4YECKas
PySpark paboTa
12 Tema 6. [ToTokoBas 00paboTKa JaHHBIX
(data streaming, reet,
event processing). LIIuHbI TaHHBIX 8 6 2 4 2 fpaKTiHeckas
pabota
(kafka)
13 Tema 7. Beenenue B ML. OcHOBHEBIE TECT,
3aJ1a4M, BBl KIIACCHUCCKHUX MOJICIICH, 10 8 2 6 2 MpaKTUYECKAst
METPUKH KaueCTBa MOJICTICH pabora
14 Tema 8. BI-cucTeMbl 1 BU3yann3arus TECT,
JTAHHBIX 8 6 2 4 2 MpaKTHYIECKast
pabota
15 IIpoMexyTouHas arrecTanus 4 4 4 Pemenue
Keiica
16 Hroro no moxymto 1 122 oo |28 |64 30 PeHJeHHe
Keiica

Paznen 1.1 BBeneHnue B MHXEHEPUIO OOJIBIINX TaHHBIX

Tema 1. BBemenue B mpodeccuto. OCHOBHBIE TNPUHLUUIBI PAOOTHI HCKYCCTBEHHOTO

HHTCIIJIEKTA U €0 BUJbI
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Apxutexkrop MU: moTpeOHOCTh W IIeHHOCTh. 3amayu, HaBbIKH. OOs3aHHOCTH U (PYHKIUS
B KoMaHze. llepcriekTuBbl pa3BUTHS HWCKYCCTBEHHOIO HHTEIEKTa B Mupe U B P®. Dtuueckue
ACTEeKThl MCKYCCTBEHHOTO HHTEIIEKTa. BOIMPOCH OTBETCTBEHHOCTH U KOHTPOJS B pa3paboOTKe
Y MCTIOJIb30BaHUHM UCKYCCTBEHHOTO MHTEJUIEKTA.

Tema 2. BBeneHue B si3bIKH porpaMmmMupoBanusi. OCHOBHBIE MOMYJIApHbIC A3bIKkK 111 M

Cy1iecTByIOILIME U MEPCIIEKTUBHBIE METO/IbI U TPOTPAMMHBIN HHCTPYMEHTApUM TEXHOIOTUH
Oonpmnx gaHHbIX. Beenenue B Python. Onepatops! si3pika. Tumbl 1aHHBIX U IepeMeHHbIe. bazoBbie
KOHCTPYKIMU U CTPYKTYpbl si3bika. Llukibl u ycnoBusa. @ynkiuu. CereBbie 3ampochl. CioBapu
1 MHOKecTBa. bubnumoreku. CuHTakcuc si3bika nporpammupoBanus JAVA/C#/C++/Scala.

Tema 3. BBenenne B OCHOBHBIE HHCTPYMEHTHI JJIsl pAOOTHI C JAHHBIMU

Git, Docker, CI/CD, RestAPl. OcHoBHBIe KOHIENIMH U TOHATHA. Kak wucmonb3yercs
B OusHece. [Imardopmer: Jupiter notebook, kaggle, Nvidia Cuda. Cpensi pazpabotku: VS, IntelliJIdea

Tema 4. CTaTHCTUYECKUI U ONTUCATEIbHEIN aHaIN3 JaHHEIX

BBenenue B mMareMaTHM4eCcKyr0 CTAaTUCTUKY M HCIOJb30BaHUE €€ IMPHU aHAIU3€ JIaHHBIX.
CoBpeMeHHBIE METOJBI M MHCTPYMEHTAIbHBIC CPEICTBA aHanu3a OoNmpIIMX JaHHBIX. CTaHAapTHI
IpoBeJeHUS aHanu3a AaHHbIX. Kak W Ui yero HyHa MaTeMaThyecKkash CTaTUCTHKA JUId aHalu3a
JTAHHBIX.

Tema 5. Beenenne B ocHoBHBIE OuOnmuoreku Python s Buzyanuzanun nanusix. Matplotlib,
Seaborn, Plotly

[TocTpoenue rpadMKoB W BH3yalIHM3allvds MaHHBIX C MOMOIIBIO WHCTpYMEHTOB Matplotlib,
Seaborn, Plotly.

Tema 6. EDA — pa3BenouHbiii aHanu3 naHHBIX. Kak HallTH 0COOEHHOCTH B JJAHHBIX

[InanupoBaHue W OpraHW3aAIUs AHATUTHYECKUX Pa0OT C HCIOJIB30BAHHEM TEXHOIOTHMA
00bmKX TaHHBIX. OCHOBBI INIAHUPOBAHUS aHATUTHYECKUX padoT. CTaHIapThl MPOBEICHUS aHAIN3a
naHHbix. CoaeprkaHue U MOCIeI0BaTeIbHOCTh BHIMOJHEHUS TAllOB aHATUTUYECKOTO MPOEKTa IO

HNCCICI0OBAaHUIO OOIBIINX JaHHBIX.

Pazgen 1.2 OcHOBBI XpaHeHHsI 1 00PaOOTKH TaHHBIX

Tema 1. BBenenue B ba3bl JaHHBIX U TEOPUIO XPaHEHUS JaHHBIX

Tunbl GonbIIMX JaHHBIX: METaJaHHBIC, MOJXYCTPYKTYPHPOBAaHHBIC, CTPYKTYPHPOBAHHBIE,
HGCprKTypI/IpOBaHHBIG. BI/II[I:I HUCTOYHHUKOB JAHHBIX: CO31aHHBIC YCIIOBCKOM, CO31aHHBIC
MarmmHaMu. cTouHrnkn nHpOopManuu, B TOM drcie HHGopMaIuu, HeoOX0IUMOMN JIJ1sl 00ecTIeueHUs
JIEATETLHOCTH B MIPEAMETHOM 00J1acTH 3aKa3zuuka uccienoBanus. OCHOBHBIE 1€ MOJICITUPOBAHUS

JIAHHBIX.
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Tema 2. SI3b1k SQL. Pensmmonnbie 6a3bl JaHHBIX, HCIIOIb30BaHue SQL

PensimonHblie 6a3bl JAHHBIX JJIS1 XPAHSHUS CTPYKTYpUPOBaHHBIX naHHbIX. CpaBHeHHe OLAP
u OLTP cucrem. Cozanue Tabuni; HOpMaIU30BaHHBIX JaHHBIX. BHEIpeHne 1eHOpMaTn30BaHHbIX
cxem (Harmpumep, STAR, Snowflake). Ucnions3oBanue pensiimonHbix 6a3 nanabix SQL: GreenPlum,
Postgres, Oracle. Mcnionp3zoBanue SQL B Big Data.

Tema 3. Beengenne B Hadoop

OcnoBsl Hadoop. Apxurekrypa Apache Hadoop.

Apxutextypa HDFS. Ctpykrypa dhaiinos. Anroputmsl uteHus u 3anmucu B HDFS. O630p API
15t padotel ¢ HDFS. Object Storage, cxoactso u otinuuust or HDFS.

Tema 4. DWH, Data Lake, NoSQL xpanunuria qaHHBIX

BBeneHve B XpaHUIUINA JAHHBIX. APXUTEKTypa XpaHWIUIIA JaHHBIX. XPAaHUIUIIA JaHHBIX
NoSQL, Ha3zHauenune u ocooeHHOCTH. OTIUYus OT peNAIrOHHBIX 0a3 maHHbIX. NoSQL B BigData.
PekoMeHganuu 1mo MCHOIB30BAHUIO M OIBIT MCIOJB30BAHUS PAa3HOPOIHBIX MCTOYHUKOB JAHHBIX
U uHopMaMKu B 3a7avax aHaiau3a OOJbIIMX AaHHBIX. [IpuHIMOBI oOecreyeHus: 0e30MacHOCTH
JaHHBIX B OOJAUHBIX XpAHWIWIIAX JNaHHBIX. [IpuHIMIBI oOecreueHUs O€30MacHOCTH B
HEPEJSIUOHHBIX 0a3axX JTaHHBIX.

Tewma 5. MaccoBo-napanienpHas o0paboTka 1 aHanu3 JaHHBIX Paborta ¢ PySpark

MaccoBo-napamiensHsie  0a3pl gaHHbIX B Big Data. CoBpeMmeHHass TeXHOJOTHYECKas
UH(QPACTPYKTypa BBICOKONPOU3BOJUTENBHBIX M paCIpele/ieHHBIX BbIYHCICHUN. TexHomorus
MapReduce. Pabota ¢ pacnipeneneHHOM KIaCTEpHON CUCTEMOIA.

Tema 6. TlorokoBasi 00padoTka maHHBIX (data streaming, event processing). [lluabr JaHHBIX
(kafka)

Cucremsr 0oMeHa coobmenusimu Storm u Katka. Co3ganne koHBelepbl TaHHBIX C TIOMOIIBIO
Storm u Kafka. [Ilunasr nanasix Kafka.

Tema 7. Benenue B ML. OcHoOBHbBIE 3adauu, BHJbl KIACCUUYECKUX MOJEJIEH, METPUKHU
KauyeCcTBa MOJIEEn

MamunHoe oOydeHue Ha OOJBIIMX JaHHBIX. MalMHHOE OOy4YeHMe: KIIacCH(pHUKAIHS,
KJIacTepu3alnusi, OOHapyXeHHE BBIOPOCOB, (ruibTpanms. MeTombl W MOJETH KiIacCHU(PUKAIH:
JIOTUCTHYECKAs perpeccusi, 1epeBbsl peieHnidi. MeTo bl U MOJIeNny perpeccuu: JTMHeHas perpeccus,
JIepeBbs pelieHuid. MeTpUKHA KauyeCTBA MOJIEIICH.

Tema 8. Bl-cuctembl u Bu3yanuzaiusi JaHHBIX

Uro takoe BI-cuctemsbl u 3auem Hy>xHbI. O030p OMYJISIpHBIX penieHuid. BBenenue B Superset.

Pa3zpaboTka nmpocToro mamodopa TaHHBIX.

26



ConepxaHue NpaKTUUYECKUX 3aHATUN

HaumenoBanwe (conep:kaHne) TEMBI, 10 KOTOPOH
MIPEyCMOTPEHO MIPAKTHYECKOE 3aHATHE

q)OpMBI 1 MCTOABI IPOBCACHUA

[TpoBecTu aHaM3 peIHKA APXUTEKTOP B 00JIaCTH
NUN: P® — cnapcuth TaHHBIE O BAKAHCHUSX C
caitta hh.ru.

Pemenne npaktudeckux
3aJaHui

Pemuth npakTHyeckue 3a1a4u, HCIONb3YS
0a30Bble KOHCTPYKIUU U CTPYKTYPHI SA3bIKA.
Pemnte npaktuueckue 3agaun Ha Python,
UCTOJIb3Yys OCHOBHBIE (PYHKUUH [T pabOTHI CO
CIIMCKaMH ¥ KOPTEXaMH, CTPYKTYpY cIoBapeil n
MHOYECTB.

Pemienue nmpakTuyeckux
3aJaHUN

Bseznenue B ucnonb3oBanue Jupyter 1uis YTeHUs
u opmMupoBaHUs JaHHBIX Ha python, Kak
HACTPOUTH OKPYKECHHUE.

Pemienue nmpakTuyeckux
3aJaHUN

MareMaTHUeCKHH 1 YHCI0BOM aHAJIN3 C
nomortpio 6nbamnorek NumPy, SciPy.
CTaTUCTHYECKUN aHAJIN3: METOM
MHOI‘OBapI/IaHTHOI‘O TGCTI/IpOBaHI/I}I,
KOPPEJSLIMOHHBIN aHaIN3, PErPeCCUOHHBIN
aHaIu3.

CrarucTrdecKkue METOIbl: TapaMeTPUUIECKHE,
HETIapaMETPUUIECKUE, YIIPABIIAEMEBIE,
HEyIpaBJIsieMbIe, TTOTYyIpaBiIsieMbIE,
KJIacTepu3alusl.

Pemnth nmpakTrdeckue 3a1a4n, UCTIOIb3YS
MaTeMaTqucxon CTaTI/ICTI/IKy.

Pemienne npaktudeckux
3aJaHui

[Torck 3aKOHOMEPHOCTEN C MOMOIIBIO
BU3YyaJIM3allluU JAHHBIX.

Pemienue nmpakTuyeckux
3aJaHUI

Hcnonb30BaHre U3y4eHHBIX HHCTPYMEHTOB IS
MIPOBEACHUS PA3BEIOYHOIO aHAIN3a TAHHBIX —
Cpe3bl B JaHHBIX, BU3YyaIH3alus,
MaTreMaThyecKasi CTaTUCTHUKA.

Pemenne npaktudeckux
3aJaHui

B XOJ€ JICKIIUOHHBIX U MPAKTUYCCKUX 3aHATHM.

NunuBuayanbHass KOHCYJBTAllMOHHAs — pabora

OCYIIECTBIISIETCS] BECh MEPUO 00yUECHHUS.

ConeprxkaHre caMOCTOSITEILHOM pabOTHI CITyIIaTEIeH 0 MOIY IO

OcHOBHasl 11e7Tb CAMOCTOATENBHOM pabOTHI CiTyIIaTeNel — 3aKperyieHHe 3HAHUH, IOy YeHHBIX

npenojaBaTesnied  co  CiaylaTensiMu

Ne
TEMBI

HaumenoBanue (coaep:kaHue) TEMBI, @OpMBI U METOIBI IIPOBEICHUS

110 KOTOPOM MpeayCMOTpeHa
caMmocTosiTeNbHas paboTta

Pa3znen 1.1 BBegenue B HHKeHepHI0 00JIbIINX JAHHBIX

I1.1.

Tema 1. Begenue B npodeccuro.
OCHOBHBIC TIPUHIIUATIBI PAOOTHI
HCKYCCTBCHHOI'O MHTCJJICKTA U €TO
BU/JIBI

CdhopmynupoBath 3aa4u apXUTEKTOpPa
NW na ocHOBE BakaHCHUM.
Tect: @ynkuuu Apxurekropa M.
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Tema 2. Benenue B SI3bIKU

PaccMOTpeTs OCHOBHBIE aJITOPUTMBI,
UCIIO/IBb3YyEMBIE B SI3BIKAX
[IPOrpaMMUPOBAHUS U U3YYUTh TEOPHUIO

1.2. nporpaMmupoBanusi. OCHOBHbBIE ur
nonyJisspHble s3b1ku 111 MU P-
Tect: OCHOBBI CHHTAKCHCA U CTPYKTYp B
Python.
Wzyuuts Git, Docker.
Tema 3. BBenenue B OCHOBHEIE
1.3. Tect: OCHOBHBIE UHCTPYMEHTHI JI4
WHCTPYMEHTHI AJ1s1 pabOTHI C TaHHBIMH
paboThI C JTAHHBIMU
. PaccmoTpeTh nonoMHUTENBHBIE CITOCOOBI
Tema 4. CtaTUCTHUYECKUN U
1.4. . CTaTUCTHUYECKOTO aHaIN3a JIAaHHBIX.
onucaTeIbHbIA aHAIN3 JTaHHBIX
Tect: MaTemaTnyeckasi CTATHCTHKA
W3y4uTh TOMOTHUTENHHBIC HHCTPYMEHTBI
Tema 5. BBegennue B OCHOBHbBIC HHZ HoeT I[OCHI/ISI rpadEKos py
1.5. oubmoteku Python mis Buzyanuzamum P P
. Tect: Mcnonb3oBanue rpaukoB Mpu
naHHbIX. Matplotlib, Seaborn, Plotly
MIOCTPOCHUH, OTINYNE/Ha3BaHHE
Tema 6. EDA — pa3Begounsblii aHanu3 | OnpenenauTs dTanbl )KU3HEHHOTO LUK
1.6. nmaHHblXx. Kak HaliTH 0COOEHHOCTH B OO0JIBIINX TAaHHBIX
JTAHHBIX TecT: 3HaHMe aHaIM3a JAHHBIX
Pazgen 1.2 OcHOBBI XpaHeHHsI B 0OPaOOTKH JTAHHBIX
N3yuuts marepuan: CoBMecTHOE
UCIOJIb30BaHUE 0a3bl JaHHBIX.
Tema 1. Beenenue B ba3bl JaHHEIX U
1.7. be3onacHoCTh NaHHBIX.
TEOPUIO XPAHEHUS TAHHBIX
Tecrt: BBenenue B 6a3pl JaHHBIX U
TEOPHIO XPAHECHHUSI TAHHBIX.
N3yuuts Mmatepuan: OyHKIMOHAT
Tewma 2. A3p1k SQL. PensiimonHbie Y . P YHEI
1.8. PGAdmin gyis PostgreSQL.
0a3bl JaHHBIX, UCTIOJIb30BaHue SQL
Tect: Pensiimonnbie 6a3bl JaHHBIX.
N3yunts Matepuai: Pactipenenénubie
¢aitnossle cuctembl. VX coctapisomue.
WX nocromHCcTBa, HEAOCTATKYU U chepa
1.9. Tema 3. Beegenue B Hadoop A » HEA bep
MIPUMEHEHHUS.
Tect: Pactipenenennas dainoBas
cuctema HDFS.
W3y4unTh NpUHIMIBI MOJICTUPOBAHUS
aHHbIX B Data Warehouse
Tema 4. DWH, Data Lake, NoSQL A
N3yunts Matepuai: JJokyMeHTHO-
1.10. XPaHWINILA JaHHBIX
OPUEHTUPOBAHHAS MOJIENb TAHHBIX
MongoDB.
Tect: Xpanunuuia JaHHbIX
W3yunth npuHIUIBI O0ecTieueHus
Tema 5. MaccoBo-napajuienibHas 0€30MacHbIX BBHIUMCICHHN B
111 00paboTka u aHaNMKM3 JaHHBIX. PaboTa ¢ | pacnpeaeieHHbIX BRIUNCIUTEIbHBIX
T PySpark cpenax
Tect: MmaccoBo-napasienpHas o0padoTka
U aHanu3 jaHHbIX Pabora ¢ PySpark.
Tewma 6. [ToToxoBast 00paboOTKa JaHHBIX
. N3yunth Matepuain: ApXuTekTypa
(data streaming,
. 00pabOTKM JAHHBIX B pealbHOM BPEMEHHU
1.12. event processing). [LInHBI TaHHBIX

(kafka)

— Apache Kafka.
Tect: Konseliep nannbix (Storm, Kafka).
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Tema 7. Beenenue B ML. OcHOBHBIE N3yunth noxkymeHTanuio scikit-learn
113, 3aJ1a4M, BUJIBI Knaccnqecxnvx mopener, | Tect: Brenmenne B ML. OcHOBHEIE }
METPHUKH KauecTBa MoJieNieil 3aJ]a4d, BUJBI KIACCHUYCCKUX MOJICIICH,
METPUKH KaYECTBA MOJICIICH.

N3yuuts Matepuan: nepssle maru B Bl-

1.14 Tema 8. BI-cucteMbl u BU3yanu3anus aHanuTuke. Ponb ApXuUTEeKTOpa TaHHBIX
o JAHHBIX Tect: BI-cuctemsl u Bu3yanusanus
JAHHBIX

PexomeHyeMblii mepedeHb BOIPOCOB JJisi OTPaOOTKH B 4Yachl CAMOCTOSITEIIbHOW PabOTHI,
MOATOTOBKHU K IIPOMEKYTOYHOH aTTecTaluu
1. ®ynxuun Apxutrexkropa M.
. OCHOBBI CHHTaKcHca U CTPYKTYp B Python.
. OCHOBHBIE HHCTPYMEHTHI JUIsI pabOThI C JaHHBIMHU.

. MaremaTndeckasl CTaTHCTHKA.

2
3
4
5. Ucnonws3oBanue rpaduKoB IpU MOCTPOCHUHU, OTINYNE/Ha3BaHHE.
6. 3HaHUE aHATN3a JAHHBIX.

7. BBenenue B basel TaHHBIX U TEOPUIO XPAHCHUS JAHHBIX.

8. PemsiiimonHble 0a3nl JaHHBIX.

9. Pacnipenenennas ¢aiinosas cucrema HDFS.

10. XpaHunuiua JaHHbIX.

11. MaccoBo-napasienbHas 00padoTka U aHanu3 JaHHbIX. Pabora ¢ PySpark

12. Konseiiep nannbix (Storm, Kafka).

13. Beenenne B ML. OcHOBHBIE 3a/1auu, BU/Ibl KJIIACCHYECKUX MOJIETIEH, METPUKU KadyecTBa

MOJenen.

14. Bl-cucteMbl ¥ BU3yaau3alus JaHHbBIX.

YyeOHO-MeTOAMYECKOE 0OECIIEUEHNE
OOyuaromue Marepualibl MPECTABICHBI B BUJE BUICOJICKINN, TEKCTOBBIX U TpadUIECKUX

MaTepHaloB, pa3MELICHHbIX Ha 00pa3oBaTenbHOi miardopme sprint. 1 T.

[TepeyeHr OCHOBHOM U JOTIOJTHUTEIHHOM YICOHON TUTEPATYPHI

OcHoBHas nuTepaTypa

1. BypakoB, M.B. CucteMbl HCKyCCTBEHHOT'0 MHTEIJIeKTa: YueOHoe nocobue / M.B. Bypakos.
— M.: Ilpocnekr, 2019. — 440 c.

2. Kapnoga, W1.I1. ba3sr gannbix: Yue6noe nocooue / N.I1. KaprioBa. — Cankr-IletepOypr:

[Turep, 2021. — 240 c.
29



3. Maprun KiennmaHn. BeicokoHarpykeHHbsle mnpuioxkeHus. [IporpammupoBanue,
macmTabupoBanue, nogaepxkka / M. Knennman — CII6: ITurep, 2018. — 740 c.

4. Kysnenos, B.A. CucreMHbIil aHanu3, ONTUMM3AIMA U MPUHATHE PELICHUN: YueOHUK /
B. A. Ky3nenos, A. A. Uepenaxun — Mocksa: KYPC, 2018. — 256 c.

5. MpiueB, A.B. Apxurexktypa Uil HUHTEIUICKTYQJbHBIX  BBIYMCIWUTENBHBIX U
UH(POPMALIMOHHO-U3MEPHUTEIBHBIX CUCTEM C HEYETKOH cpemoil BerumcineHuit // denepaibHbli
MHCTUTYT IPOMBIIIICHHON coOcTBeHHOCTH, oTAenenue BIITH —2019. — 29 c.

6. Anekc IlerpoB. Pacnpenenennbie maHHbIC. AJITOPUTMBI PAaOOTHI COBPEMEHHBIX CHUCTEM
xpanenust uadopmaruu / A. Ilerpos — CII6: ITurtep, 2021. — 336 c.

7. OaBu Cunen, ApHo Meiicman, Moxamen Anu. OcaoBsl Data Science u Big Data. Python
u Hayka o 1aHHbIX / [lep. c anr. MarseeB E. — CI16.: ITutep, 2017. — 336 c.: un — (Cepust «bubnmoreka
nporpammuctay). ISBN 978-5-496-02517-1..

JlononHUTENbHAS TUTEpATYpA:

1. bpoxman /I. Yto Mbl JymaeM O MallMHAaxX, KOTOpbIe TyMaroT: Beayniue MupoBble yuéHble
00 uckyccrBenHoM untemiekre / Ilep. ¢ anrn. M. Ucakos — M.: Anbnuna [Tabmumep, 2017. — 550
C.: M.

2. bpyccapn M. MckyccTBenHbiit nuaTeIeKT: [Ipenensr Bo3moxHoro / Ilep. ¢ anrn. E. Apwe
— M.: Anpniuna [labmumep, 2020. — 362 c.

3. BorukoB A. I'. COOpHHK 3aJa4 110 TEOPHH BEPOSITHOCTEH, MAaTEMAaTHUYECKON CTAaTUCTHKE U
MeToaaM onTuMu3anuu: yueonoe mocooue / A.I'. berukoB. — Mocksa: ®opym: THDOPA-M, 2022.
— 192 ¢. — (Cpennee npodeccroHaibHOE 00pa30BaHUE).

4. Nymkun P.B. VckyccrBennsiii uatemuiekt / P.B. Jymxun — M.: JIMK Ilpecc, 2022. — 380
c.: w1 — ISBN:978-5-97060-787-9

5. ®anbk Kum. Pexomennarenshbpie cuctemsl Ha ipakTuke [Ipaktrueckoe mocodwue / Ilep. ¢
anri. J[. M. ITaBnoB. — Mocksa: JIMK IIpecc, 2020. — 448 c.

6. O’Konnemn M. MckyccTBeHHBIH MHTEUIEKT M Oyayuiee yenoBeuyectsa / Ilep. ¢ anrn M.
Kynapsimosa — M.: bomGopa, 2019. — 280 c.: ni.

7. Maptun @. ApXUTEKTOpbI HHTEIIJIEKTA: BCSI IMPaBia 00 MCKYCCTBEHHOM WHTEJUICKTE OT €ro
co3nareneii / Ilep. ¢ anrn. W. Py3maiikuna. — CI16: [Tutep, 2019. — 400 c.: w.

8. Hapxun Hus, llanupa I'sen, Ilanuno Tomn. Apache Kafka. ITotokoBas o6paboTka u
aHaym3 nanubix — CI16: [Tutep, 2021. — 320 c.: um.

9. Ilonsaxor B. M. Metonsl ontumuzanun: yaeoHoe mocodue / [lonsikoB B. M., Aramapos

3. C. — Mocksa: Jlamkos u K, 2022. — 86 ¢. — ISBN 978-5-394-05003-9.
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https://znanium.com/catalog/authors/kuznecov-vladimir-anatolevic
https://znanium.com/catalog/authors/cerepahin-aleksandr-aleksandrovic
https://znanium.com/catalog/authors/narhid-nia
https://znanium.com/catalog/authors/sapira-gven
https://znanium.com/catalog/authors/palino-todd

10. PszanoB C. WM. HcKycCTBeHHBIM HWHTE/UIEKT KaK MHOXECTBO - KiacCHU(UKAIUS
HCKYCCTBEHHBIX HHTEIUIEKTOB // By30BcKas Hayka B COBPEMEHHBIX yCIOBUAX: COOPHUK MaTepHajoB
54-it HayuHo-TexHHUeCKOM KOH(EpeHUUH: B 3-X 4. YIIbSHOBCK: YIIbSHOBCKHM TOCYAapCTBEHHBIN
TexHndeckuil yausepcurert, 2020. Y. 1. C. 72-75.

YyebHo-MeToANYEeCKHE U HH()OPMAITMOHHBIC MaTePHAIBI:

1. AcanoB, B.JI. Crparernueckoe ymnpaBiI€HUE TEPPUTOPUAIBHBIM PpPa3BUTHEM —
ApPXUTEKTYPHBI MEHEKMEHT, aIMUHUCTpHpoBaHue: MoHorpadus / B. JI. AcanoB. — Mocksa:
N3patensctBO «Opaiity, 2023. — 275 c.

2. Bonwimme nanHbie B COIMANBHBIX M TYMaHUTApHBIX HayKax: CO. 0630poB u pedepaToB
/ PAH. THUOH. Llentp Hayu.-uH(OPM. UCCIIE. IO HAyKe, 00pa30BaHHIO U TEXHOJIOTHSIM; OTB. Peil.
— I'pebenmmkoBa E.I'. — M., 2019. — 193 c. — (Cep.: Hayka, ob6pa3zoBanue u Texuonorun). [ISBN 978-
5-248-00912-1.

3. 3aropyneko, 0. A. HckyccTBeHHbIii mHTEUIEKT. VHXKEHepUs 3HaHUHN: ydeOHOe
nocobue 1is By30B / FO. A. 3aropyneko, I'. b. 3aropynsko. — Mocksa: U3natensctso FOpaiit, 2022.
— 93 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-07198-6.

4. Harponackast, B.b. HoBbie TexHonoruu (6J10kueiiH / HICKYCCTBEHHBINH MHTEUIEKT) Ha
ciyx0e mpaBa: HayyHOMeToauueckoe mocobue / mon pen. JI. A. HoocenoBoit. — Mockaa:
[Ipocnekr, 2019. — 128 c.

5. [udposast 5KOHOMHKA OT TEOPUHU K MPAKTHUKE: KaK POCCUUCKHI OW3HEC MCIOIB3YyeT
WCKYCCTBEHHBIM MHTEIIEKT [DnekTpoHHbIi pecypc] / Uccnen. PAOK / HUY BIID npu moanepxke
Microsoft. — 2019. — 66 c. — Pexxum nocryma: http://raec.ru/upload/files/190715-ii.pdf (Iara
obpammenus: 25.03.2023).

6. busnec mnepexomut Ha wucCKyccTBeHHBIM wuHTEIeKT. / PBK+. Pemenus. #1
HckyccTBeHHBIM MHTEIICKT, 5 nekabpst 2022. — [OnextpoHHbld pecypc] — Pexxum moctyma:
https://plus.rbc.ru/news/638ce98f7a8aa9f3126daaa2 ([lara oOpamenns: 25.03.2023).

7. PaccraButh Helipocetn. / PBK+. MunoBamuu. #1 McKyccTBEeHHBIM WHTEIUIEKT, 5
nekaopst 2022. - [DNEeKTPOHHBIN pecypc] — Pexum JOCTyTa:
https://plus.rbc.ru/news/638ce67f7a8aa9e27b2226e (lara obpamenus: 25.03.2023).

8. TexHonornM mNO3BOJSAIOT YYUTHIBATh crneuupuky kaxaod orpaciu / PBK+. Ot
nepBoro jmra. #1 MICKycCTBeHHBIN MHTEIUIEKT, 5 nexadps 2022. — [DnekTpoHHbIN pecypc| — Pexxum
nocrtyma: https://plus.rbc.ru/news/638ced6c7a8aa9e28t7bf148 (lata o6pamenus: 25.03.2023).

HudopmannoHHOE COMPOBOXKICHUE

DeKTpOHHBIE 00pa30BaTEebHBIC PECYPCHI
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https://plus.rbc.ru/issue/638cf76b7a8aa9f0b9bff8fe
https://plus.rbc.ru/issue/638cf76b7a8aa9f0b9bff8fe
https://plus.rbc.ru/news/638ce98f7a8aa9f3126daaa2
https://plus.rbc.ru/issue/638cf76b7a8aa9f0b9bff8fe
https://plus.rbc.ru/news/638ce67f7a8aa9e27b22f26e
https://plus.rbc.ru/issue/638cf76b7a8aa9f0b9bff8fe
https://plus.rbc.ru/news/638ced6c7a8aa9e28f7bf148

1. Boponmor, K. B. Mammnanoe oOyuenue: kypc nekmuii // MachineLearning.ru. —
[OneKTpOHHBII pecypc] — Pexxum JOCTYyIIA:
http://www.recognition.su/wiki/index.php?title=Maimunnoe_oOyuenue (kypc_neknuii%2C K.B.B

opoH1oB) (J/lara obpamenus: 01.04.2024).

2. [TpoexTupoBanue 0a3 MaHHBIX: paclpeaeieHHble 0a3bl M XpPaHWIUINA JaHHBIX.

ArperupoBanue // Harmonanbnelii oTkpbIThIid yHUBEpcuTeT « MHTYUT». — [DnekTpoHHbIN pecypc]

— Pexum JIOCTyTma:
http://www.intuit.ru/studies/professional _retraining/953/courses/214/lecture/5508/ (lara
obpamenus: 01.04.2024).

3. Bbecrutatabie marepuans o Data Engineering ot npenogasateneit MOTU // MOTU.

— [Onextponnsii pecypc] — Pexum pocryna: https:/fpmi-edu.ru/free-de (/lata oOparmenwus:

01.04.2024).

4. Kypc «Mammuanoe obOydenue» // Coursera. — [DnekTpoHHBIH pecypc] — Pexum
JIOCTYyTIA: https://ru.coursera.org/specializations/gcp-data-machine-learning#courses (ata

obpamenus: 01.04.2024).

5. Kypc Big Data Specialization // Coursera. — [DnekTpoHHbIH pecypc] — Pexum

nocryna: https://www.coursera.org/specializations/big-data (/lara o6pamenus: 01.04.2024).

6. Kypc «Big Data m Data Science: Haunm mnorpyxenue ¢ Hyms» // Stepik. —
[OnexkTpoHHbIt pecypc] — Pexum gocryma: https://stepik.org/course/101687/promo (/lata
obpamenus: 01.04.2024).

7. Open Machine Learning Course / mlcourse.ai. — [DnekTpoHHBIN pecypc]. — Pexxum
noctyma: https://mlcourse.ai/book/index.html (/lata obpamenus: 01.04.2024)
8. NLP-kypc ot IIIAJ] // Lena Voita. — [DnextponHsiii pecypc] — Pexum npocryna:
https://lena-voita.github.io/nlp_course.html (/{aTa oopamenus: 01.04.2024).
9. becrumarnpiit kypc mo Deep Learning or MOTU // ®IIMU MOTU. — [DnexkTpoHHBIH

pecypc] — Pexxum nocryna: https://dls.samcs.ru ([ata o6pamenns: 01.04.2024).

10. O6yuenne Python u ero 6ubmmorexam // W3Schools Spaces — [DnekTpoHHBII
pecypc] — Pexum pmocryma: https:/www.w3schools.com/python/default.asp (/lata

obpamenus: 01.04.2024).

DNeKTpOHHBIE HUHPOPMALMOHHBIE PECYPCHI
1. Kypcol ot obpazoBarensHoit miatdpopmsl OO0 «1T» — [DnekrponHsbiit pecypc] — Pexxum

nocrtyma: https://sprint.1t.ru/ ([data oopamenns: 01.04.2024).

5. UckyccrBennbrii unTemekr // PBK — [DnektponHslii pecypc]. — Pexum pocryna:

https://trends.rbe.ru/trends/tag/ai ([laTa oOpamenus: 01.04.2024)
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http://www.recognition.su/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1%86%D0%BE%D0%B2)
http://www.recognition.su/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1%86%D0%BE%D0%B2)
http://www.intuit.ru/studies/professional_retraining/953/courses/214/lecture/5508/
https://fpmi-edu.ru/free-de
https://ru.coursera.org/specializations/gcp-data-machine-learning#courses
https://www.coursera.org/specializations/big-data
https://stepik.org/course/101687/promo
https://mlcourse.ai/book/index.html
https://lena-voita.github.io/nlp_course.html
https://dls.samcs.ru/
https://www.w3schools.com/python/default.asp
https://sprint.1t.ru/
https://trends.rbc.ru/trends/tag/ai

Onucanue cucTeMbl OLIEHKH Ka4eCTBA OCBOCHUS 1M CHUIIUHBI

KoHTpo:ab pe3ynpTaToB 0CBOSHUS TUCHUIUIMHBI OCYLIECTBIIIETCS B X0/1€ TEKYIIEr0 KOHTPOJIS
yCIEeBAaeMOCTH M MPOMEKYTOYHON aTTECTALIUU.

Texymui KOHTPOJIb IPELYCMOTPEH B XO€ U3YUYECHUS KAXKIOU TEMBI.

dopmamul TEKYIIET0 KOHTPOJIS SBISIOTCS TECTHI M BHITIOJIHEHUE MPAKTUYECKUX PadoT.

TecTbl copepkat HE MEHEE 5 BOIIPOCOB C OJTHUM WJIM HECKOJIBKUMHU IIPABUIILHBIMU OTBETAMHU.
3a KaXIbli MpaBWIBbHBIA OTBEeT cTaBuUTca | Oamwr. Kpurepuem mpoXokIeHHs] TecTa SIBISETCS
noJlyuyeHue He MeHee 75% IpaBUIIbHBIX OTBETOB.

IIpumepsl TECTOB.

Moayns 1. bazoBsiit

Pazgen 1.2 OcHOBBI XpaHeHHsI 1 00paOOTKH JTaHHBIX

Tema: Beenenue B ML. OcHOBHBIE 3a71a4H, BUJIbI KJIACCUYECKUX MOJIETIEN, METPUKHU
KauyecTBa MOJIEen

Bomnpocsr:

1. Kakoii Bu11 3a/1a4 peliaeT alropuT™M MAIlIMHHOTO O0y4YeHHMsI, Ha3bIBAEMBbIi
«Kmaccupuranus»?

a) [Iporao3upoBaHue YUCIOBOTO 3HAUYCHUS

b) Beienenue rpynn noxoxux 00beKTOB

¢) OnpenesieHue NPUHAAIEKHOCTH 00bEKTA K ONpPeAeIeHHOMY KJIaccy

d) Pa3zbuenune BeIOOpKH HAa 00YYAIOITYIO U TECTOBYIO

2. Kakoif U3 3TUX METO/IOB HE OTHOCHUTCS K KIIACCHYECKUM MOJIEINISIM MAIIMHHOTO 00y4eHus?

a) Jluneiinas perpeccus

b) Pemaromiee nepeBo

¢) Heliponnbie ceTu

d) Jloructuueckas perpeccus

3. Kakast MeTpHKa UCIIONb3yeTCs IS OLEHKH KauecTBa MoJeel KitaccupuKaumn?

a) RMSE

b) R*2

¢) Fl-score

b) MSE

4. Kakas U3 3TUX 3a/1a4 ABJISETCS 3aa4ell perpeccun?

a) OnpeneneHue HATMYUS ONIPEACIICHHOT0 00hEKTa HAa N300PaKEHUH

b) Knacrepusauus nonp3oBarenei o mpocMoTpy (puiIbMoB Ha OHIIaiH-TIIaTGopme
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¢) llporno3upoBanue eHbI HA HEABUKUMOCTH

d) Onpenenenne TOHATFHOCTH OT3BIBOB Ha TOBAPHI

5. Kakoif MeToy MalltMHHOT0 00y4EHUS peliaeT 3a/1auy MOUCKa MOX0KUX 00BEKTOB?
a) JIuneiinas perpeccust

b) Pemarorue nepeBbst

¢) MeToJ1 OIOpHBIX BEKTOPOB

d) K-ommaxaiimmx coceneii

Boinonxenue npaktuyeckux paboT OLIEHUBAETCS 10 CIEAYIOIEed METOIUKE.

Kpurepuu u mkana oueHUBaHUs.

0-4 Ganna: UMEIOTCS COJEPKATENIBHBIE U IOTHYECKUE OIIMOKH, pelieHrne He HaliIeHO

5-6 6aIoB: penieHre B 11eJI0M HaIeHO, HO OHO HEONTUMAJIBLHO M/WJIH UMEIOTCS JIOTHYECKHE
OIIMOKHU

7-8 GanoB: pelieHne HaliIeHO, HO UMEIOTCS HETOYHOCTH B PEIICHUU

9-10 GamnyoB: penieHne Hai1eHO, OIIMOKU OTCYTCTBYIOT

MakcumanbHO BO3MOXKHOE YHCIIO OaJIIoB 3a padoty — 10.

He MeHee 9 0alIoB — «OTIUYHO

7-8 6aioB — «XOPOLIO»

5-6 6amIoB — «yAOBIETBOPUTEIILHOY

0-4 6anna — «HEYIOBIECTBOPUTEIHHOY

IIpumepsl npakTHYeCKUX padoT.

Mopynsb 1. ba3zoBbiit

Paznen 1.2 bazoBeie ocHoBbI Big Data

Tema: 1. BBenenue B ba3bl JaHHBIX U TEOPUIO XPAHEHUS JAHHBIX

3amaua: Co3gaHue JIOTHIECKOW B PU3NIecKo MoAeNn 0a3bl JaHHBIX

CrpoextupoBats b/l 1u1st BEIOpaHHO# peIMeTHOI 00J1acTh COTJIaCHO pUMepy,

PacCMOTPEHHOMY Ha IPaKTHUKE.

1. Omnucatp npeaMeTHyo 00J1acTh
2. Breigenuts Ki1rodeBbie 00BEKTHI CUCTEMBI
3. [TpoBecTr nHGPOIOTHUECKOE TPOSKTHPOBAHNE

CcbuUIKy Ha peno3uTopuil ¢ KOJOM IIPUCIIATh B YaT C MPENOIaBaATEIEM.

[IpomexyTouHas aTTecTanus NPOBOIUTCS B (hopMaTe perieHns MPaKTUKO-OPUEHTUPOBAHHOM

3amaun (Keiica).
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[IpuMepsI MPaKTHKO-OPUESHTUPOBAHHBIX 33]1a4 (KEHCOB).

Mopnyas 1

3aganme 1

B xauecTBe MCXOAHBIX JAHHBIX UCIIOB3YETCS JaTaceT: test.csv U train.csv

1. 3arpy3uTh NaHHbIE, 00paboTaTh OMMOKM B JaHHBIX — 3aIOJHHUTH JIMOO YIAIUTh
NPOMYCKH, YAAJIUTH AyOIUKATHI.

2. ITpoBectu EDA-ananu3 nanusix. [loctpouTs rpaduku — BEIOpaTh ONTHUMAIBHBIE IS
YHUCIIOBBIX M KaTeropuajbHBIX NpU3HaKoB. HallTu BO3MOXKHbIE 3aKOHOMEPHOCTH B JIaHHBIX.
[TpoBecTu cTaTUCTUYECKUI aHAJIN3 JAaHHBIX — CPABHUTH BHIOOPKH, TJI€ 1esieBas nepeMeHHast 1 u rae
0.

3. [TpousBectn mpenoOpabOTKYy HaHHBIX — BBIIOJHUTH MaclITaOMpOBaHHE U
KOAUPOBAaHUE [AHHBIX [UIsI MOATOTOBKM K OOydYeHHI0O Mojeiedl MamuHHOro oOydeHus. Bces

npeno0opadboTka TOJDKHA OCYIIECTBISATHLCS U Ha train U Ha test BEIOOpKax.

4. OOy4uTh MOZETH IOTUCTUYECKOM perpeccuu.

5. OOy4uTh MOZICIH JepeBa PEIICHUH.

6. OOy4YnTh MOJIENTh PENIAIONINX ICPEBHEB.

7. CpaBHHTH KayecTBa MoOJCICH M BBIOpaTh HauOoOJee Y4l MOJETb JUIs
MpeICKa3aHusl.

[enb: mocTHYb METPUKH TOYHOCTH (accuracy) 6omee 0,7.

3aganue 2

CrpoekTupyiiTe cXeMy AaHHBIX U IOCTPOUTE aHAIIUTUYECKYIO BUTPUHY:

1. Pa3BepHyTh 0a3y NaHHBIX U 3arPY3UTh JaHHBIE. 3arpy3uTh TOIbKO 70%
JTAHHBIX.

2. [ToakmounTs K paspadoranHoi b/l mo6oit BI-uHcTpyMEHT.

3. BbiBeCcTH OCHOBHBIE XapaKTEPUCTUKH JIaHHBIX B BUTPUHY.

4. PazpaboTtars MOAEeTh MAITMHHOTO 00y4eHUs (JTMHEHHYIO PETPECCHIO) s

MpeCcKa3aHus 3HAYCHU.

5. BriBecTu MeTpUKY KauecTBa MOJIENIM B BUTPUHY.

6. Jlo6aBUTH HOBbIEC JJaHHbIC, BBIJCIICHHBIC paHEee, 1 pACCMOTPETh HOBBIE
METPUKH. BrIBECTH pa3sHUIly MEKy HOBBIMA METPUKAMU U CTapbIMHU.

CchuUIKy Ha perno3uTOpuil C KOJIOM MPUCIATh B YaT ¢ MpernoaaBaTeieM.

Kpurepuu un mkana olleHUBaHUS:
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https://drive.google.com/file/d/1u2pERJ9Qn9miKZwN8bfAXiYL9p2VNQys/view?usp=share_link
https://drive.google.com/file/d/1qJyudX5hUq_8ZtaJ9AYThn59XIrT_vun/view?usp=share_link

0—4 Gaya: UMEIOTCS COJIEpIKATENbHBIE U IOTUYECKUE OIIMOKH, pellieHne Keica He HallJIeHO;

5—6 GamioB: pemieHue Kelica B EJIOM HalJeHO, HO OHO HEONTHUMAIIBHO /WA UMEIOTCS
JIOTHYECKHE OIINOKU;

7—8 GaoB: peneHre Keica HaIeHO, HO MMEIOTCS HETOYHOCTH B PEIICHUH;

9—10 GayoB: peuieHue Keiica HailieHo, OIIMOKHA OTCYTCTBYIOT.

MaxkcruManbHO BO3MOXKHOE UMCiIo 0amioB 3a padoty — 10:

He MeHee 9 0aIoB — «OTIUYHOY;

7—8 6aII0B — «XOPOIIOY;

5—6 0aIIOB — «YJOBIECTBOPUTEITHHOY;

0—4 6amia — «HEyIOBIETBOPUTEIHHO.

4.2. PaGouas mporpaMma MOTYJis 2.

MOJVYJb 2. TPO®UIIBHBIN. APXUTEKTYPA ML. APXUTEKTYPA UM U
HEMPOHHBIX CETEM.

Leab ocBoeHus1 MOaYJIs 2 — MPpUOOPETEHHE CAYIIATENSIMU 3HAHUN U TIPAKTHYECKOTO OIBITa
10 CO3JAaHHI0O U TOIICPKKE CHUCTEMBl MCKYCCTBEHHOT'O HMHTEIICKTa Ha OCHOBE HEHPOCETEBBIX
MojeNneld M METOAOB, BJIaACTh s3bIkaMu mnporpammupoBanus (Python, JAVA/C#/C++/Scala) u
JPYTUMH WHCTPYMEHTaMU JUIsl pealM3allid METOJIOB aHalu3a U CTPYKTYPUPOBAHHS OOJBIIMX

JIAHHBIX.

IIpodeccuonanbHble  KOMIIETEHUMHM, COBEPLIEHCTBYeMble W  NpuoOpeTaemMble
cJyLIaTeJIsIMU B IIpoLecce 0CBOCHUs MOAYJIS 2:

[MIK-5.n1. CnocobeH UCMOIb30BaTh CUCTEMBI HMCKYCCTBEHHOTO HWHTEIJICKTA Ha OCHOBE
HEHUPOCETEBBIX MOJEIIEH U METO/IOB.

IIK-5.p. CnocoGeH wHCmoiab30BaTh WHCTPYMEHTAJIBHBIE CPEICTBA I pEHICHUs 3aaad
MaIIuHHOTO 00YyYCHUSI.

[TK-6.p. CiocobeH co3naBaTh U MOJACPKUBATH CUCTEMBl HCKYCCTBEHHOTO HMHTEIICKTAa HA
OCHOBE HEMPOCETEBBIX MOJENEH U METOJIOB.

ITIK-9.p. CnocobeH co3nmaBaTh W BHEAPATH OJIHY WM HECKOJBKO CKBO3HBIX ITU(POBBIX
CyOTEXHOJIOTHI HCKYCCTBEHHOTO UHTEJIEKTA.

[IK-8.m. CrnocobeH UCMONB30BaTh OAHY MM HECKOJIBKO CKBO3HBIX LH(POBBIX

CY6TGXHOHOFHI>'I HCKYCCTBCHHOI'O MHTCJIJICKTA.
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Iliianupyemble pe3yibTaThl 00y4eHHUs 10 MOIYJIIO 2

ITo uToram ocBOEHHSI MOJyJIsl CITyIIATEIH JOJKHBI:

3HaTh:

— HEHPOHHBIE CETU: MTOJIHOCBSI3HbIE, CBEPTOUHBIE U PEKYPPEHTHbIE HEHPOHHBIE CETH, METOIbI
00y4eHUsT HEHPOHHBIX CETEH, HEMPOCETEBBIE METOIbI ITOHIKEHUS PAa3MEPHOCTH;

— NPUHIMIIBI, COJEepKaHUE U O0JIACTH NMPUMEHEHHUs MacCOBO-TIApaJUIeTbHON 00paboTKH U
aHaJM3a JIaHHBIX U1 YCKOPEHUSI MAIIUHHOTO O0YYEHUS;

— TEXHOJIOTHH PACTIPEICIICHHOW 00pa0OTKN JaHHBIX;

— NPUHLIMIIBI U cofiepKaHue paboThI C pacIpeIeICeHHBIMU KJIaCTEPHBIMU CUCTEMAMU;

— TEXHOJIOTHH U METO/IbI IOTOKOBOW 00paOOTKHU IaHHBIX;

— apXWUTEKTYphl COBPEMEHHBIX HEHPOHHBIX CEeTel M UX HCIIOJIb30BAaHUE ISl pEIICHUS
pod)eCCHOHANIBHBIX 3a71a4;

— MOHSTHE CKBO3HBIX LIU(PPOBBIX CyOTEXHOJIOTHI NCKYCCTBEHHOTO HHTEIIEKTA;

— METObI M TEXHOJIOTMH BHEAPEHHS CKBO3HBIX LHU(PPOBBIX CYOTEXHOIOTUI UCKYCCTBEHHOTO
WHTEIJIEKTA;

— MOHSTHE CKBO3HBIX LIU(PPOBBIX CyOTEXHOJIOTHI NCKYCCTBEHHOTO MHTEIIEKTA;

— METOJIbI M TEXHOJIOTUU BHEJIPEHUSI CKBO3HBIX HU(POBBIX CYOTEXHOIOTUN HCKYCCTBEHHOTO

HUHTCJICKTA.

YMmerb:

— IIPUMEHATH METO/IbI MAIIMHHOTO O0Y4EHHsI M HEHPOHHBIX CETEH;

— IPUMEHSATH CUCTEMbI 00pabOTKH 1 aHaIM3a OOJBIINX MAaCCHBOB JAHHBIX;

— UCTob30BaTh MUHBI JaHHBIX (kafka) mpu 06paboTke OONBIINX TaHHBIX;

— HOJJICPKUBATh CHCTEMBI HCKYCCTBEHHOT'O MHTEIIEKTA HA OCHOBE HEHPOCETEBBIX MOJIENEH
Y METOJIOB;

— BHEIPATH TEXHOJOTMH KOMITBIOTEPHOTO 3pEeHHUs JUIsi 00pabOTKH M300paKeHUH U BHUJIEO,
3a1a4 OMOMETpHH;

— BHEJAPATH TEXHOJOTMH OOpaOOTKM €CTECTBEHHOTO S3bIKa JJIS aHadW3a M TeHepanuu
TEKCTOB;

— BHEIPATh TEXHOJIOTMU OOyuYeHHs C NOJKPEIUICHHEM Ui 3aJad  aBTOMAaTHU3aluu
IPOM3BOJICTBA U TPAHCIIOPTA;

— NPUMEHSTH TEXHOJIOTHH KOMIBIOTEPHOTO 3pEHHS sl 00pabOTKH M300pakeHUH M BHUJIEO,

3a/1a4 OMOMETPHH;
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— MPUMEHATH TEXHOJOTHU OOpabOTKM €CTECTBEHHOTO S3bIKa Il aHAIW3a W TEeHepaluu
TEKCTOB;
— TPUMEHATH TEXHOJIOTUU OOYy4YeHHUsS C TMOJKPEIIeHHeM [UIs 3aJad aBTOMATH3aIluu

MIPOM3BOJICTBA U TPAHCIIOPTA.

Baagern:

— HaBBIKOM ITOCTPOEHUS IOJHOCBI3HOW HEMPOHHOW CeTH IS 3aa4M KJIacCU(PHUKAIINU;

— OCHOBHBIMU MPUHIIUITIAMH, BO3MOKHOCTSIMHU U TIOPSIZIKOM TTPUMEHEHHUST METOJIOB 00yUECHUS
C yuuTesneM U 0e3 yuuTens sl pelieHus 3a1a4 KiaccupuKanum JaHHbIX;

— croco0amMH yJIy4dIlIUTh Ka4eCTBO MOJIENH C oMolibio MeTo1oB Feature engineering;

— HaBBIKOM Hcnonb3oBanus 6nbmmoteku PyTorch, mpumenenust GPU B PyTorch;

— HaBBIKOM ITOCTPOCHHMS TIOJTHOCBSA3HON HEHPOHHOM CETH IS 3a/1a4u Kiaccuukanuu;

— OCHOBHBIMH MPUHIIUITIAMH, BO3MOKHOCTSIMHU U TTOPSIIKOM TTPUMEHEHHUST METOJIOB 00yUECHUS
C yuuTeneM u 0e3 yuuTens AJsl pelieHus 3a1a4 KiIacCu(PUKaIuu TaHHbIX;

— METOJIaM{ MAIIMHHOTO O0yUYeHUsI U HEUPOHHBIX CETEH;

— HaBBIKOM pabOTHI ¢ TeHepaTUBHBIMH MojiesiMu GAN 1y1st 3a71a4 reHepaIuu;

— HABBIKOM Pa0OTHI C aBTOKOUPOBIIUKAMU JJIS 33]1a4 YMECHBIIICHUSI PAa3MEPHOCTH U TTOMCKA
aHOMAJIHI;

— HaBBIKOM paboThI ¢ TexHOJorue RL — 00y4eHus ¢ moaKpernyieHueM;

— HaBBIKOM pabOTHI C TeHepaTUBHBIMH MoJiesiMu GAN 1u1st 3a71a4 reHepaIuu;

— HABBIKOM Pa0OTHI C aBTOKOIUPOBIIUKAMU JJIS 33]1a4 YMECHBIIICHUSI Pa3MEPHOCTH U TTOMCKA
aHOMAJIHI;

— HaBBIKOM paboThI ¢ TexHONOorHe RL — 00y4eHus ¢ MoaKperieHueM.

Y4eOHO-TeMaTUUECKHH TJIaH MOIYJIS 2

«[IpopunbHbII»
B ToM uncie
KontakTHas
2
pabora o
HaunmMeHoBaHHE TUCIUTUTHHBI, MOTYJIS, 13 HAX = E ®dopma
TEMBI o = L KOHTPOJIA
=] T K gzl 3
= 55 5 S 5 E| B
I = 1>} o = H ® Q =~
ol 5 = < jast = 2 = o o
- S5 | 8| E|&8|z2¢
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2 m 5 m m | =5 | =Ee|lO&
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Pazpmen 2.1 Apxutektypa ML

2 C npuUMeHerHuem ()uCi’f’l(lHlﬂlOHHblx 06pa306ameﬂbezx mexHon02ull u IJIEKMPOHHO20 06yquuﬂ
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Tewma 1. Jluneitnas anrebpa, pabota ¢ 8 eet,
1 Numpy, TpHHIUT paOOThI KIIACCHYECKUX fpaxTh-
mozene ML Hecka
pabota
2 10 TECT,
Tewma 2. ITorpyxenne B ML. O0ydenue ¢ MIPaKTH-
YUHTEIEM yeckas
pabota
3 Tema 3. CiocoOBI yIIyqIIuTh Ka4eCTBO 10 TECT,
Mozenu. Feature engineering. MeTo bt MIPaKTH-
ONTUMU3AIUN yeckas
pabora
4 Tewma 4. Ilorpyxerne B ML. O0yuenne 10 TECT,
0e3 yuuTtens MPaKTH-
yeckas
pabora
5 Tewma 5. Ilorpyxenne B ML. BpemeHHbIE 10 TECT,
pAIBI MPaKTH-
qyeckas
pabora
6 Tewma 6. [Torpyxeane B ML. 10 TEeCT,
PekoMenmaTenpHbIE CHCTEMBI MPaKTH-
geckas
pabora
7 Tewma 7. PazBepThiBaHNE MOJIEIH B 8
MTPOU3BOACTBO. METOIbI MOMCKA HOBBIX EI;C:K’TH
MIPOM3BOACTBEHHBIX PEKNMOB
(MHTEIUIEKTyalTbHOE TTAaHUPOBAaHUE Heckat
pabora
SKCIICPHMEHTOB)
Pa3nen 2.2 Apxutrektypa MU u HelipOHHBIX ceTel
8 Tema 1. Brenenue B HeHpOHHBIC CETH 8 TECT,
MPaKTH-
yeckas
pabora
9 Tema 2. CBepTOUYHBIC U TIOJIHOCBSI3HBIC 8 TEeCT,
HEHPOHHBIC CETH MPaKTH-
yeckas
pabora
10 Tema 3. CV — KOMIIBIOTEPHOE 3pCHHE 10 TEeCT,
MPaKTH-
qyeckas
pabora
11 Tema 4. NLP — odpaboTka 10 TECT,
€CTECTBEHHOTO SI3bIKa MPaKTH-
qeckas
pabora
12 Tema 5. GAN — I'eHepaTuBHBIC MOJCIH. 8 TECT,
ABTOKOMPOBIIUKH MPaKTH-
geckas
pabora
13 Tema 6. RL — o0yuenue ¢ 8 TECT,
MOIKPETUICHUEM MPaKTH-
qeckas
pabota
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14 Tema 7. Ilpomnecc, craguu u 8 6 2 4 2 TECT,
METOJIOJIOTHH pa3paboTKH pelIeHnid Ha MPaKTH-
OCHOBE MCKYCCTBEHHOT'O HHTEJUICKTA yeckas

pabota

15 [IpomeskyTodHAs aTTeCTaITUs 4 4 4 Pemenne

Keiica
16 Hroro no moayo 2 130 |98 28 70 32 PeIUneHI/Ie
KEHCoB

Pasnea 2.1 Apxurexkrypa ML

Tema 1. JluneiiHasi anredpa, padora ¢ Numpy, NpuHOMI PadoTbl KJIACCHYECKHMX
moneseii ML

Jlist wero HykHa nuHelHas anreOpa B ML. Martpunibl 1 pabota mMaTpuil B KJIACCHYECKHUX
mozensax. O6paboTka MaTpuIl ¢ MOMOIIbI0 OMOaroTeK Numpy. Maremarndeckoe MOIeIMpPOBAaHUE.
MeTo/1bI OIIEHKH MOJIETICH: OlleHKa KauecTBa MOCTPOSHHON MOJIENN TTO0 TECTOBOW BEIOOPKE M aHATU3
00001IaroIIMX CIIOCOOHOCTEN aNropuTMa.

Tema 2. Ilorpyxenue B ML. O0yueHue ¢ yuuresem

OOyuenne ¢ yuuteneM. 3amada Kiaccuukaiuu. MeToa OMOpHBIX BEKTOpOB. Permaromiue
nepeBbst. Ciryuaiinbiii nec. K-ommxkaiimmx coceaeit (KNN). Bycrunru.

[Tpunnume! paboTel Takux Mozaenel. Kpocc-Banumarnus.

Tema 3. Cnoco0bl yayymmTh KadecTtBo monaenau. Feature engineering. Metoabl
ONTUMH3AUNHU

JloGaBiieHrne NOMOTHUTENBHBIX TApaMeTPOB B JaHHBIC, U3BJICUCHUE TPU3HAKOB, TAPCUHT U3
BHEIIHUX HCTOYHUKOB. boppba ¢ mepeoOydennem. Ilombop rTHmeprnapaMeTpoB MOICIIH.
ABTOMAaTHYECKHUH ITOMCK TAPaMETPOB C MMOMOILBIO MOUCKA 0 ceTKe. [lonck acconraTuBHBIX IPABUII.
Hopmanu3zanus mganabix. Kpocc-Banumarusi — JOMOJHUTENbHBIE CIIOCOOBI Bamuaaluui. BArruHr u
CTIKHUHT.

Tema 4. Ilorpyxenue B ML. O0yuenue 0e3 yuuresi

OOyuenue 0e3 yuurtens. Meroa HaMMEHBUIMX KBaJApaToB. 3a/iaya KilacTepU3aluu JaHHbIX.
ITouck anomanuii.

Tema S. Ilorpy:xenne B ML BpemeHnHbIe psiabl

[IporHo3upoBaHue BpeMEHHBIX PsIIOB — OCHOBHBIE METO/IbI, CITIOCOOBI BaTUAAIIMH, METPUKHI
Ka4yecTBa MOJIEJIEH.

Tema 6. Ilorpy:xkenune B ML. PekomeHnnateibHbIe CHCTEMbI

PekoMeHaTenbpHbIE CHUCTEMBI — OCHOBHBIE METOJBI, CIOCOOBI BAMJAIIUU, METPHKH.

NudopmaninoHHbIiI TTOUCK.
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Tema 7. PasBeprbiBaHuMe MoJeJd B TMPOU3BOACTBO. MeToabl MOMCKA HOBBIX
NMPON3BOJACTBEHHBIX PE:KUMOB (MHTE/LUIEKTYaJbHOE JIAHUPOBAHNE IKCIIEPUMEHTOB)

OcHoBHbIE TIPOOJIEMBI U HY>)KHOCTh JIaHHBIX 33]1a4 CO CTOPOHBI Ou3Heca. Bee maru co3manus
cepBuca u uHTerpanuu ML-monenu B skcrutyaTanuio. MeToasl yrpaBieHUs KU3HECHHBIM ITHKIOM
WH()OPMAITMOHHO-TEXHOJIOTHYECKOW  HMH(PPACTPYKTYphl OpraHu3anuu. MeTonbl  yIpaBJieHUs
IPOEKTaMHU CO3JIaHHUsI HH(POPMALIMOHHO-TEXHOJIOTHUECKON HHPPACTPYKTYpbl Oprann3anuu. OCHOBBI

KOMITIBIOTCPHBIX CCTCBBIX TEXHOJIOTHH.

Pasznen 2.2 Apxutexktypa U 1 HeilipOHHBIX ceTel

Tema 1. BBeneHue B HelipOHHBbIE CeTH

BBenenne B HeWpoOHHBIE CETH. AJTOPUTM OOPATHOTO PACIPOCTPAHEHHS OMIMOKU JUIs
00y4eHus1 HeMpOHHBIX ceTeil. OCHOBHBIC apXUTEKTYPHI M 33/1a4l HEHPOHHBIX ceTei. [Ipon3BoaHas,
ONTUMU3ALINS.

Tema 2. CBepTOYHbIC M OJTHOCBSA3HBbIC HEHPOHHbIE CETH

[IponBuHyTOE 00ydeHHE HEHPOHHBIX ceTeil. MHOTOCIOWHBIA MEepLEeNnTpPOH. ApPXHUTEKTypa
CNN, cBEpTOUYHBIE HEUPOHHBIE CETH. Pa3HUIIa MEX Y MOJEISAMH M KaK YCTPOCHA apXUTEKTYpa.

Tema 3. CV — KOMIIBIOTEPHOE 3pEHHE

Knaccudukanus, cermenTtanus nzodpaxenuil. PacriosnaBanue 00beKTOB Ha N300paKECHHH.
PacnioznaBanue TEKCTa Ha U300paKEHUH. CnocoOsr ONTUMHU3ALHH.
AHanu3 n300pakeHuii U BUAEO C IOMOILbIO METO/I0B UCKYCCTBEHHOT'O MHTEIIJIEKTA.

Tema 4. NLP — 00pa0d0oTKa eCTECTBEHHOT0 A3bIKA

OcHoOBHBIE 33Jja4M U JIs 4ET0 MCNOjb3yeTcs. UTo Takoe BEKTOPHOE IPEJICTaBICHUE CJIOB,
Memok cioB u N-rpammbl, TF-IDF, smOennunru. Bunsl HelipoHHbIX ceredd nns 3amad NLP.
UcnonszoBanne BERT st moctpoeHust smOeaawHra ciaoB. AHaIW3 €CTECTBEHHOTO SI3bIKAa C
MTOMOILIBIO0 METO/IOB UCKYCCTBEHHOIO MHTEIIEKTA.

Tema 5. GAN — I'enepaTuBHbBIE MOJ1eJIU. ABTOKOIMPOBIINKHA

BBenenue B reHepanuio TeKCTOB. TeKCTOBast reHepalus ¢ TpaHcGopMepoB. ABTOIHKOACPHI —
ABTOKOJMPOBILMKY U UCIIOIb30BAHKE UX JIJISI CHHPKEHUS pa3MEPHOCTH U MOKCKA 3aKOHOMEPHOCTEN B
JTAHHBIX.

Tema 6. RL — o0yuyeHne ¢ nmogkpeniennemM

Reinforcement Learning — oOy4eHue ¢ MOAKpEIUIEHHEM, KTO Takoil areHT. OCHOBHBIE
OMOIUOTEKH.

Tema 7. Ilpomecc, cTagMu M MeTOJOJOTHM Pa3padOTKU PpelleHUil Ha OCHOBe

HCKYCCTBCHHOI'0 HHTEJIEKTA
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Pa3paboTka M coriacoBaHuMe TEXHHUYECKOTO 3a/laHds Ha CO3JIaHuE METOJIUYECKOU U
TEXHOJOTUYECKONH MHPPACTPYKTYPHI OONBIINX JAaHHBIX. YTIPABIECHUE apXUTEKTYPOH OpTraHU3AIIHH.
MeTobl yripaBieHHs )KU3HEHHBIM [UKIOM WH(GOPMAIIMOHHO-TEXHOIOTUYECKOW HHPPACTPYKTYPHI
opranuzanuu. MeToAbl yHpaBlIeHUS MPOEKTaMU CO3JaHUsl WH(OPMALMOHHO-TEXHOJIOTHYECKOM
UHQPACTPYKTYphl OpraHu3auuu. HWHCTpyMEHTBI W METOIbl COIJIACOBaHHUS C 3aKa3yMKaMH
TpeOOBaHUI K pe3ylbTaTaM aHAIUTUYECKUX HCCICIOBAHUN C WCIOIH30BAHUEM TEXHOJIOTUN

OOJNBIINX AAHHBIX. APXUTEKTYpa U MPUHIMITEI PaOOTHI MPOMBILIUIEHHBIX PEIICHHUH, CO3JaHHBIX Ha

ocHoBe M. Obnacty mpuMeHEHUsI HICKYCCTBEHHOTO MHTEJUICKTA.

ConeprkaHue TPaKTHYECKUX 3aHATHI

Ne HaumenoBanue (copepkanue) TeMbl, 0 KOTopoi | PopMBbl M METOIbI IPOBEACHUS
TEMbl | IPEIYCMOTPEHO 3aHATHE CEMUHAPCKOr0 THIa
1 [Ipeno6paboTka JaHHBIX U IOCTPOCHHE
N Pemenne nmpaktuueckux
HECKOJIbKUX KJIACCUYECKUX MOJIEJIeil U BHIOOD sananmii
Jy4lIed MOJIETIN Ha JaHHBIX
2 [IpenoOGpaboTka TaHHBIX ¥ TIOCTPOCHUE
. Pemenne npaktudeckux
HECKOJIbKUX KJIACCHYECKUX MOJETeH U BBIOOD -
Jy4dIIend MOAENIM Ha JaHHBIX
3 [TocTpouTh HOBBIE MPU3HAKHU B TAHHBIX, OOYYHUTh
Pemienue nmpakTuyeckux
HOBBIE MOJIEJH U MT0100paTh TUIIEpIapaMeTpPhl .
3aaHui
MOJIETH
4 Ilorick anoMannii B JaHHBIX, CETMEHTAITUS
Pemienue nmpakTuyeckux
PCA o
3aaHui
YMEHBIICHHE Pa3MEPHOCTH JAHHBIX
5 ITocTpouTs MOAENB IJIsI IPOTHO3UPOBAHUS Pewenne npaktuaeckux
BPEMEHHOTO psJia 3aJaHui
6 ITocTpOUTh PEKOMEHIATEIbHYIO CUCTEMY Pemenne npaktudeckux
3aJaHui
7 [TocTpoeHue MoJHOTrO JKU3HEHHOTO 1IUKJIa Pemienue nmpakTuyeckux
MOJIETIM Ha OCHOBE ITPOU3BOJCTBEHHOIO IPUMEPA | 3aJaHUN
8 [Toctpoenne coOCcTBEHHOM HEOOIBLION MOIETH
o Pemenne npaktudeckux
JMHEWHOM perpeccy Ha OCHOBE OMOINOTEKH .
3alaHAI
PyTorch
9 [TocTpoeHne NOJHOCBA3HON HEHPOHHOM CETH IS
Pemienue nmpakTuyeckux
3a/1auM Kiaccu(UKalu Ha OCHOBE J1aTaceTa sananmii
MNIST
10 [TocTpoenue cBepTOUHOM HEHPOHHOM CETH ISt Pemienue nmpakTuyeckux
3aJ]auu MHOTOKJIACCOBOM KJ1acCU(UKAITIH 3a1aHUI
11 AHanu3 eCTECTBEHHOTO SI3BIKA C IIOMOIIBIO
METOJI0B UCKYCCTBEHHOT'O MHTEJUIEKTA. Pemenue npaktuueckux
Bocmnons3oBareca TF-IDF unu smOeqnnnaramu 3aJaHui
JUISL aHAJIM3a TOKCUYHOCTU TEKCTOB
12 [TocTpoeHnne coOCTBEHHOM MOJIETTH TeHEpaIlUN
TEKCTa C OPUTHHAJIBHBIM CTHJIEM U CO3/laHUE YaT- | PerleHne npakTUuecKux
oora 3aaHuN
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13

Coznanue coocteeHHON Moaeiim RL Ha ocHOBe

urpsl Space Invaders
Ccoeuika: Space Invaders

Pemienue nmpakTuyeckux
3aJaHUN

14

[TpoBecTu kmaccudukauio 3HaHUH.

W3yunTh 3a1aHHYIO IPEIMETHYIO 00J1aCTh U

MIOCTPOUTH MOJIETIb 3HaHUH B Buje rpada

Pemenne npaktudeckux
3aJaHui

ConeprkaHue caMOCTOSTEIILHOM pabOoThI CITyIIaTeNIei 10 MOIYIIIO

OcHOBHas 11€JIb CAMOCTOSTEIILHON pa0OTHI CITyIIaTeNel — 3aKperyieHue 3HaHUH, TTOJTyYeHHBIX

B XOJ€ JICKIIMOHHBIX U MPAKTHYCCKUX 3aHATHH.

NunuBunyansHas

KOHCYJIbTallUOHHAA

OCYIIECTBIISICTCS BECh NEPUO] O0yUCHHUSI.

pabora

[IPENOAABaTeNIel CO  CIyLIATEIsIMU

Ne TeMbI

HaunmenoBanue (coaeprxanue)
TEMBI, TI0 KOTOPOH MpeayCMOTpeHa
CaMOCTOSATENIbHAsI padoTa

DopMBI 1 METOJIBI TIPOBEICHUS

Pasnea 2.1 Apxurektypa ML

1.1.

Tema 1. Jluneiinas anreopa,
pabota ¢ Numpy, npuHIHI paboThI
KJIaccrnueckux moaeier ML

N3yunte Matepuain: I'eHeTnyeckue
QITOPUTMBI, YIBOJIIOIIMOHHOE
MPOrpaMMHUPOBaHKE

Tect: MeTpuku KauecTBa MOJAEIIEH

Tewma 2. Ilorpyxenue B ML.

N3yunth marepuan: [TpunIun paboTs

1.2. HausHoro baiiecoBckoro kinaccupukaropa
OOyueHnue ¢ yunrenaem
Tect: OGyueHue ¢ yaurenem
Tema 3. CriocoObI yIydIuTh N3yunth Matepran: ABTOMaTHYECKHI
kaudecTBO Mojenu. Feature MOUCK IMapaMeTPOB C MOMOIIBIO
1.3. engineering. MeToapl PaHIOMHU3UPOBAHHOTO TTOMCKA
ONTUMU3ALUU bubnmorexku Optuna
Tect: MeToas OITUMU3AIIUH.
N3yuuts MaTepuan:
* BoccranoBnenue perpeccuu JaHHBIX
Tewma 4. [lorpysxenue B ML. perp A
* Hepapxuueckasi KjlacTepu3alus
1.4. OOyueHnue 6e3 yuuTens
* MopenpHas KiacTepu3anus
» CeTo4Has1 KJ1acTepU3aLus
Tect: Knacrepusanusi JaHHBIX
N3yuuts Mmatepuan: ARIMA u SARIMAX
Tema 5. Ilorpyxxenue B ML. M p
1.5. JUJIS1 TPOTHO3UPOBAHMUS PSIIOB
Bpemennslie psaasl
Tect: BpeMeHHbIE psiibl
N3yunts Matepuai: JlonoaHUTEIbHbBIE
1.6 Tewma 6. [lorpyxenue B ML. OUOIMOTEKH I TOCTPOCHUS
e PexomennaTeabHEIE CUCTEMBI PEKOMEHIATETbHOM CUCTEMBI
Tect: PekoMeHaaTeIbHbIE CUCTEMBI
Tema 7. PazBepThiBaHNE MOJIENH B
N3yunth Matepuan: OCHOBBI 0OeCTICUCHHS
IIPOU3BOACTBO. MeTOIbI TOKCKa o
nH(POPMAIIMOHHOH 0€301MacHOCTH
1.7. HOBBIX ITPOM3BOJICTBEHHBIX

PEXUMOB (MHTEIIEKTYaJIbHOE
IUIAHUPOBAHKE YKCIIEPUMEHTOB)

Tecr: [IpunsiTue Ou3HEC-peIICHUI Ha
OCHOBC€ JaHHBIX

Pasnea 2.2 Apxutektypa MU n HelipoHHBIX ceTeil
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N3yuuts marepuan: Mcnons3oBanue GPU

Tema 1. BBenienue B HEMpOHHbBIE B PyTorch
1.8. ceTu bubnmoreka TensorFlow u ocHOBHBIE
paznnuus
Tect: HeitpoHHsble ceTn
N3yunte Matepuan: OCHOBHbIE
Tema 2. CBepTouHbIE U M p
. MONYJIIPHBIE APXUTEKTYPbI CBEPTOUHBIX
1.9. MOJTHOCBSI3HBIE HEMPOHHBIE CETH 9
cereit
Tect: CBepTOUHbBIE CETU
Tema 3. CV — KOMIIbIOTEpHOE N3yunts Temy: McnonszoBanus CV B
1.10. 3peHue BU/JIEO.
Tect: Computer vision - OCHOBBI
Tema 4. NLP — o6paboTka N3yuute Mmarepuan: Moaenu
1.11. €CTECTBEHHOTO SI3bIKa TpanchopmMepoB u uTo Takoe self-attention
Tect: OcHoBHbIE TOHATHS NLP
N3yunts Matepuai: Mcnonbs3oBanue
ABTOKOJUPOLIUKOB JIJIsl CHUKECHUS
Tema 5. GAN — I'enepaTuBHBIE AMPOTH A
Pa3MepHOCTH U MOCTPOSHUS BU3yallU3aluU
1.12. MOJIETU. ABTOKOAUPOBITUKHI
JTAHHBIX
Tect: OCHOBBI COCTSI3aTENBHO-
TECHEPATUBHBIX MOJCIIECH
N3yunth Marepuan: Kak ucnonssyercs RL
Tema 6. RL — oOyuenwue ¢ Y P M
B Om3Hece. Kak oOy4aroTcs aBTOMMIIOTH Ha
1.13. MOAKPEIICHUEM.
ocHoBe RL
Tect: ocHOBHBIE KOHLenmu RL
N3yunte Matepuan: PernameHTsl 1o
odopmiieHHI0 TpeOOBaHUH K pe3yIbTaTam
AQHAJIUTUYECKUX UCCIIEeI0BAaHUM C
HCIOJIb30BAHUEM TEXHOJIOTHIA OOJBIITIX
Tema 7. [Iponecc, cranuu u TAHHBIX
METOJIOJIOTUU Pa3pabOTKu TexHOIOrnH MEXIMYHOCTHON U
1.14. pELICHUI Ha OCHOBE rpynnoBOH KOMMYHUKAIMU B 1€JIOBOM

HCKYCCTBCHHOI'O MHTCJIJICKTA

B3aHMMOJICHCTBUH, OCHOBEI
KOH(JIMKTOJIOTHH

CoBpeMeHHBIH OMBIT UCIIOJIH30BAHUS
aHayn3a OOJIbIINX JaHHBIX

Tect: Posib HICKYCCTBEHHOI'O MHTEJUIEKTA B
ousHece.

PexomMeHayeMblii mnepedeHb BOINPOCOB /JIsi OTPA0OTKM B 4Yachl CaAMOCTOSAITEIbLHOM

padoThl, MOATOTOBKH K MPOMEKYTOYHOM aTTeCcTAlluU

1. MeTpuku KauecTBa MOJIEIEH.
2. ObyudeHue ¢ yYuTeneM.

3. MeToap!l ONITUMU3AIINH.

4. Knacrepusanus JaHHBIX.

5. BpemeHHBIE psAIBL.

6. PexoMeHJaTEeIIbHBIC CHCTEMBI.
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7. llpunarue Ou3HEC-peNIeHUH Ha OCHOBE JTAHHBIX.

8. Heltponnsie cetu.

9. CBepTOUYHBIE CETH.

10. Computer vision — OCHOBBI.

11. OcHoBHbIe TOHATHSI NLP.

12. OCHOBBI COCTSI3aTENbHO-TEHEPATUBHBIX MOJIENIEH.

13. OcHoBHble KoHIENIKUU RL.

14. Ponb MCKYCCTBEHHOTO MHTEIUJICKTA B OM3HECE.

YyebHO-MeTOAMYECKOE 0OECIIEUEHNE

OOyuaromre Marepualibl MPECTABICHBI B BUJE BUICOJCKIUN, TEKCTOBBIX U TpadUUIECKUX

MaTepHaloB, pa3MELICHHbIX Ha 00pa3oBaTenbHOi miardopme sprint.1T.

[TepeyeHb OCHOBHOM U JOTIOJTHUTEIHHON YIEOHON TUTEPATYPHI

OcHoBHas nuTepaTypa

1. BypakoB, M.B. CucteMbl UCKyCCTBEHHOTO MHTEJIEKTa: Y4yeOHoe mocobue / M.B.
bypakos. — M.: IIpocnekt, 2019. — 440 c.

2. Maptun @. ApXUTEKTOPHl UHTEUICKTA: BCS MpaBja 00 MCKYCCTBEHHOM WHTEJUICKTE
ot ero co3aareneit / [lep. ¢ anrn. U. Py3maiikuna. — CII6: ITutep, 2019. — 400 c.: .

3. KonBuncku Onmu, Benpemn Ilatpuk, 3axapus Mareii, Kapay Xonngen. M3yuaem
Spark. MonauenocHsbIi ananu3 gaHabIX - Mocka: JIMK Ilpecc, 2015. - 304 c.

4. Mbime, A.B. ApxuTekTypa s HMHTEIUIEKTYAJbHBIX BBIYHACIUTEIBHBIX U
UH(POPMALIMOHHO-U3MEPHUTEIBHBIX CUCTEM C HEUETKOM cpenoii Beruucienuit —2019.

S. Axnexc IlerpoB. Pacnipenenennble 1aHHbIE. ATTOPUTMBI pa0OTHI COBPEMEHHBIX CHCTEM

xpanenust uapopmaruu — CII6: ITutep, 2021. — 336 c.

JlonoJHHUTENbHAS IUTEpaTypa

6. Bonorosa, FO.A. MeToasl 1 anropuTMbl HHTEUIEKTYaIbHON 00paboTKH U(POBBIX
n3o0paxxkenuii: yueoHoe mocoodue / 0. A. bonortora, A. A. Hpyku, B. I'. Cniuneia; HarmonanbHbIi
uccienoBarenbckuit Tomckuii monmurexunuecknit yausepeuret (TITY). — Tomck: Uza-so TIIY,
2016. — 207 c.: un. — bubnuorp.: c. 206. — ISBN 978-5-4387-0710-3.

7. bpoxman /I. YTo MBI ymaeMm O MalllMHAX, KOTOPBIE JyMaroT: Beayiue MUpOBbIE
yuéHble 00 ncKyccTBeHHOM uHTeuiekTe / [lep. ¢ anrn. M. McakoB — M.: Anbnina [Tabmumiep,

2017.-550 c.: nn.
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8. Bbpyccapn M. UckyccrBennsiit uareniekt: [Ipeaenst Bozmoxuoro / Ilep. ¢ anrm. E.
Apbe — M.: Anbnnna [abmumep, 2020. — 362 c.

9. Bpaxmoy Illennon, Bpasun Hon, Xonopos Kpuctuna. MongoDB: nonsoe
pyKoBozcTBO. MoIiHOE 1 MacTabupyemas cucTeMa ynpasieHHs 0a3aMM JaHHBIX. 3-51 penakuus /
ITep. c anrn. J. A. benukoBa. — M.: JIMK TIlpecc, 2020. - 540 c.: .

10.  Tomac /IpBennopt. BHepeHre HCKYCCTBEHHOTO MHTEIJIEKTa B OM3HEC-TIPAKTUKY.
[IpeumymectBa u cnoxkHoctH / [lep. ¢ anrn. 3. Mamenbsipos. — M.: Anbnuna [Tabnumep, 2021. —
316c.

1. Hymkuna P.B. UckyccrBennsiii uaremiekt / P.B. dymxkun — M.: JIMK Ilpecc, 2022.
— 380 c.: mi. — ISBN:978-5-97060-787-9

12. @ansk Kum. Pekomennatensabie cucteMsl Ha paktuke [Ipakruyeckoe nocodue /
Ilep. c anrn. JI. M. ITaBnoB. — Mocksa: JIMK IIpecc, 2020. — 448 c.

13. O’Konnemn M. UckyccTBeHHBIM MHTEIJIEKT U Oy yIiee yenoBedectna / [lep. ¢ anrn
M. Kyapsimmosa — M.: Bombopa, 2019. — 280 c.: ni.

14.  Mapkyc I'. UckyccrBennblii untemnekt: Ilepesarpyska. Kak co3maTe MammHHBIN
pasyMm, KOTOPOMY JEWCTBHUTEIBHO MOXHO AoBepsath / I'. Mapkyc, O. JIaBuc. — M.: AnbpnuHa
[Tabmumep, 2021. — 328 c.

15. Maptun ®@. ApXUTEKTOpbI HHTEIUIEKTa: BCS MpaB/ia 00 MCKYCCTBEHHOM MHTEJICKTE
ot ero co3aareneit / [lep. ¢ anrn. U. Py3maiikuna. — CII6: ITutep, 2019. — 400 c.: u.

16.  Hapxun Hus, [llanupa ['sBen, [Manuao Toan. Apache Kafka. [TorokoBas 06padoTka u
ananu3 nanubix — CII0.: [Tutep, 2021. — 320 c.

17. IluxoBep K. MHckyccrBeHHbIM wuHTemiekT. MWmmoctpupoBanHas wucropus. Ot
aBTOMATOB 710 Helpocereii / lep. ¢ anrn. A. E¢ppumona. — M.: Cunnban, 2022. — 250 c.

18. I35 Mun. Kak Alibaba ncnons3yeT HCKyCCTBEHHBIN HHTEIUIEKT B On3Hece: CeTeBoe
B3aUMoOjIeicTBUE U aHanu3 MaHHbIX / [lep. ¢ kut. B. MoHoB. — M: AnbnmHa [Tabmumep, 2022. — 360
C.: ML

19.  Tonskos B. M. Metos! onTuMuzanun: yueoHnoe nocoodue / [lonsikos B. M., Aranapos
3. C. — Mocksa: [amkos u K, 2022. — 86 ¢. — ISBN 978-5-394-05003-9.

20. PsizanoB C. U. VckyCCTBEHHBIN HHTEIUICKT KaK MHOXKECTBO - KiacCHUpUKAIUs
HCKYCCTBEHHBIX HHTEIUIEKTOB // By30BcKkas Hayka B COBPEMEHHBIX yCIOBUAX: COOPHUK MaTepHajoB
54-it HayuHo-TexHHUYECKOW KOH(pEpEeHIUH: B 3-X 4. — YIIbSIHOBCK: YIJIbSIHOBCKHI roCy1apCTBEHHBIN

TexHudeckul yuusepcurer, 2020. Y. 1. — 72-75 c.
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https://znanium.com/catalog/authors/bredsou-sennon
https://znanium.com/catalog/authors/brezil-jon
https://znanium.com/catalog/authors/hodorov-kristina
https://znanium.com/catalog/authors/narhid-nia
https://znanium.com/catalog/authors/sapira-gven
https://znanium.com/catalog/authors/palino-todd
https://znanium.com/catalog/authors/czen-min

21. Ceprees, JI. . Iludpoas sxoHomuka: yaeOHuk s By3oB / JI. U. Ceprees, /1. JI.
Ceprees, A. JI. Onanosa ; mox pemakiueit JI. M. CepreeBa. — 2-e¢ u3a., nepepad. u gomn. — M.:
Wznparenscto KOpaiit, 2023. — 437 ¢. — (Bwiciiee obpazoBanue). — ISBN 978-5-534-15797-0.

YyebHo-MeToanYecKue U MHOOPMAITMOHHBIC MaTEPUATBI

1. AcanoB, B. JI. Crparernueckoe ynpaBiI€HUE TEPPUTOPHAIBHBIM pPa3BUTHEM —
ApPXUTEKTYPHBIH MEHEKMEHT, aJIMUHUCTpHpoBaHue: MoHorpadus / B. JI. AcanoB. — Mocksa:
NznarensctBo KOpaiit, 2023. — 275 ¢. — (Aktyanbabie MoHOTpadun). — ISBN 978-5-534-12772-
0.

2. Bonbpive nanHbie B COIMANBHBIX M TYMaHUTapHBIX Haykax: CO. 0030poB u pedepaTon
/ PAH. UHUOH. LenTp Hayd.-uHGOPM. UCCIE. 110 HayKe, 00pa30BaHUIO M TEXHOJIOTHUSIM; OTB. PE/I.
—I'pebenmmkoBa E.I'. — M., 2019. — 193 c. — (Cep.: Hayka, o6pazoBanue u Texnosoruu). ISBN 978-
5-248-00912-1.

3. 3aropyibko, FO. A. McKyccTBeHHBI MHTEIUIEKT. VMHXeHepusl 3HaHUM: ydyeOHOe
nocobue s By30B / FO. A. 3aropyneko, I'. B. 3aropynsko. — Mocksa: U3parensctBo FOpaiit, 2022.
— 93 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-07198-6.

4. Harponckas, B.b. HoBble TexHOnOrHu (010KYEHH / UCKYCCTBEHHBIH WHTEIJICKT) HA
ciyx0e mpaBa: HayyHOMeToauueckoe mocobue / mon pen. JI. A. HoocenoBoit. — Mockaa:
ITpocmekt, 2019. — 128 c.

5. [udposast 5KOHOMHKA OT TEOPUHU K MPAKTHUKE: KaK POCCUUCKHI OW3HEC MCIOIB3YyeT
MCKYCCTBEHHBIN MHTEIUIEKT [DnekTpoHHbIH pecype] / Uccnen. PADK / HUY BIID npu noanepxkke
Microsoft. — 2019. — 66 c. — Pexxum nocryma: http://raec.ru/upload/files/190715-ii.pdf (Iara
obpamenus: 25.03.2023).

6. busnec mnepexomut Ha uUcCKyccTBeHHBIM wuHTEIeKT. / PBK+. Pemenus. #1
HckyccTBeHHBI MHTENNEKT, 5 aekadps 2022. — [OnektpoHHbld pecypc] — Pexxum nocryma:
https://plus.rbc.ru/news/638ce98f7a8aa9f3126daaa2 ([lara oOpamenus: 25.03.2023).

7. PaccraButh Helipocetn. / PBK+. NMunoBamuu. #1 McKyccTBEeHHBIM WHTEIUIEKT, 5
nexaops 2022. - [OnEeKTpOHHBIH pecypc] — Pexxum JOCTYyIIA:
https://plus.rbc.ru/news/638ce67f7a8aa9e27b2226e (ara obpamenus: 25.03.2023).

8. TexHOmOTHM TO3BOJIAIOT YUYWTHIBATh crienuuky kKaxmoil otpacau / PBK+. Ot
nepBoro jmra. #1 MICKycCTBeHHBINH HHTEIUIEKT, 5 nekadps 2022. — [DnekTpoHHbIN pecypc| — Pexxum
nocrtyna: https://plus.rbc.ru/news/638ced6c7a8aa9e28f7bf148 ([lara oOpamenus: 25.03.2023).

Cratbu
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1. AnentnukoBa, F0.B.; Marsees, B.B. IludpoBas skocucrema. AHanu3 NMpUMEHEHHS
HCKYCCTBEHHOT'O MHTEJUIEKTA // 3M0POBbE — OCHOBA YEJI0BEYECKOTr0 MOTEHIIMAJIa: MPOOIEMBl U ITyTH
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Tekymuii KOHTPOJIb MPEAYCMOTPEH B X0/I€ U3YUEHUS KaXKIOH TEMBI.
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noytyyeHue He MmeHee 75% MpaBUIIbHBIX OTBETOB.

50


https://fpmi-edu.ru/free-de
https://ru.coursera.org/specializations/gcp-data-machine-learning#courses
https://www.coursera.org/specializations/big-data
https://stepik.org/course/101687/promo
https://mlcourse.ai/book/index.html
https://lena-voita.github.io/nlp_course.html
https://dls.samcs.ru/
https://www.w3schools.com/python/default.asp
https://sprint.1t.ru/
https://trends.rbc.ru/trends/tag/ai

IIpumepsbl TecTOB
Monyns 2. [IpodunbHblii

Pa3znen 2.2 Apxurexktrypa UM u HEMpOHHBIX ceTeil

Tema: BBenenue B HEHPOHHBIE CETH

Bomnpocsr:

1. Yro Takoe HENpOHHAs CETh?

a) MexaHu3M JJ1s1 YCKOPEHHUST BBIYUCIICHUI

b) Cucrema ynpasieHus: poooTamu

¢) Moaenb MaIMHHOIO 00y4YeHNsl, OCHOBAHHAS HA NPHUHIMIIAX Pa0d0ThI MO3ra
d) Cnoco0 xonupoBaHust HHGOpMALIUU

2. Kakve OCHOBHBIE 3JIEMEHTBI COCTABJISIIOT HEUPOHHYIO CETh?

a) BxoaHo# ¢cJ10i, CKPBITBIH CJ10i, BBIXOAHOM CJI0i

b) CeHcopbl, aKTUBATOPBI, PELIETITOPHI

c) Komnerorep, nporeccop, namMsaTh

d) Knerku, TkaHu, OpraHbl

3. YUro Takoe QyHKITUS aKTUBAITAHU?

a) Meron onTuMu3auu B mporecce 00y4eHus

b) @yHKLUs, UCTIONB3yeMast IS OLIEHKH TOYHOCTU OTBETa

¢) OyHkIws, UCnob3yemasi IJisk pacdyeTa OIIMOKH

d) ®ynknus, ucnosab3yemMasi J1Jis onpeaeeHUs BbIX01a HelipoHa
4. Kakue THIbI 3371a4 MOKHO pEIIaTh C IOMOIIbIO HEMPOHHBIX CETEM?
a) Knaccugukanus, perpeccusi, KiacTepu3arius

b) IlepeBon sS3BIKOB, TeHEpAIUs TEKCTA, PACIIO3HABAHUE PEUH

¢) AHaim3 n300pakeHnid, 00paboTKa 3ByKa, padoTa ¢ TEKCTOM

d) Bce BpIIenepeyncieHHbIe

5. Kakue anroputmbl 00y4eHHsI HCIIOIB3YIOTCS B HEUPOHHBIX CETAX?
a) MeToa rpaiueHTHOrO CIYCKA, CTOXaCTUYECKHUI IPAIMEHTHBIN CITyCK
b) MeTron onmopHBIX BEKTOPOB, METO/I TJIABHBIX KOMITOHEHT

¢) Mertozbl MalMHHOTO 00yUEHHUSI, CITy4aitHbIN TTOUCK

d) Pemmaromue aepeBbs, MeTo k-Onmmkaiimmx coceneit

BbinosiHeHHe MIPAKTHYECKUX PA0OT OLICHUBAETCS IO CIEAYIONIENH METOIUKE.

Kpurepuu u mkana olleHUBaHUS:
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0—4 Ganna: UMEIOTCSI COAEPIKAaTENbHBIE U JIOTHYECKHE OIIMOKH, pellieHrne He HaleHO;

5—6 O6aIoB: pelieHre B 11eJI0M Hai/IeHO, HO OHO HEONTUMAIIBHO W/UIT UMEIOTCS JIOTHUECKUE
OIINOKH;

7—8 GayIoB: peleHrne HalIeHO, HO UMEIOTCSl HETOYHOCTH B PEILICHUH,

9-10 GatoB: perieHue HalACHO, OIMOKH OTCYTCTBYIOT.

MaxkcuMaabHO BO3MOXKHOE UMCiIo 0amioB 3a padoty — 10:

He MeHee 9 0allJIOB — «OTIIMYHOY;

7—8 6aIIIOB — «XOPOIIIOY;

5—6 6aI0B — «YIOBJIETBOPHUTEILHOY;

0—4 6amia — «HEyIOBIETBOPUTEIHHO.

IIpumepsl NpakTHYECKUX padoT

Monyns 2. [IpodunbHbIi

Pa3znen 2.2 Apxurexkrypa UM u HEMpOHHBIX ceTeil

Tema: 4. NLP — 06paboTka ecTeCTBEHHOTO SI3bIKa

3amayva:

Hcnonw3oBarh maracet twitter TEKCTOB JIJIsi ONPEIeTCHUS TOKCUYHOCTH TEKCTOB.
[TpenobpaboTaTh NaHHBIC — pa3/IeIUTh JaHHBIC, OYUCTHTH

BekropusupoBaTh TEKCT

Bri6path 1100y10 MOJIeTh MAIIMHHOTO O0YYEHHS 1 00YyYHTh Ha JAaHHBIX
PaccmoTpeTh MeTpuKH KauecTBa, BBIBECTH PE3yJIbTaT

CcbuIKy Ha peno3uTopuil ¢ KOJOM IIPUCIIATh B YaT C MPENOIaBaATEIEM.

IIpomeskyTouHasi arrecTanMs IpPOBOIUTCS B (opMaTe pEIHICHHUs  MPAKTHKO-
OPHUEHTHPOBAHHOM 3a/1auu (Kewca).

[TpuMepbl IPaKTUKO-OPUEHTHPOBAHHBIX 3aa4 (KEHCOB).

Mopnyas 2

3aganue 1

B kauecTBe MCXOIHBIX [JaHHBIX HCIOJB3YETCs Jaracer: test prices-regression.csv
U train_prices-regression.csv

3arpy3uTh JaHHbIE, 00padOTaTh OMMOKN B JAaHHBIX — 3aMOJHHUTH JIMOO YJATUTh MPOIYCKH,
YIAIUTh AyOJIUKATHI.

[TpoBectn EDA — ananu3 nganubiX. [locTpouTs Tpadukn — BBIOpaTh ONTHMAIBHBIE IS

YUCJIOBBIX MW KATCTOPUAJIBHBIX IIPHU3HAKOB. Haiitu 3aKOHOMCPHOCTHU HM3MCHCHHA ILICH Ha J0Ma
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u kBapTuphl. [TocTpouTs TabmuIel Koppensuuu — nmo [Tupcony u Phik-koppensuun. U3yunts Bce
rpaduKy ¥ TabIUIBl HA HAINYHE 3aKOHOMEPHOCTEH.

[TpousBecTr aHanM3 JAHHBIX C TTOMOIIBIO METO/IA MMOHKEHUS PA3MEPHOCTH.

[IpousBectu npenoOpabOTKy AaHHBIX — BBINOJHUTH MAacIITaOMpPOBAaHUE U KOAHPOBAHHUE
JAHHBIX JJIS TOATOTOBKHU K O0YYEHHIO MOJIENIeH MallTuHHOTO 00y4deHus. Best mpeno6padoTka JomkHa
OCYILIECTBIIATHCS U Ha train 1 Ha test BEIOOpKax.

OOyuuth MoOzenb JWHEHHON perpeccuu. M3yunTh camble BakHble mpu3Haku (feature
importances) — Ha OCHOBE 3THUX JIaHHBIX TOCTPOUTH HOBBIE IPU3HAKU M CPABHUTH Ka4ECTBO MOJICIIH.

OOyuuTh MOJENb TIpaJueHTHOro OyCTHMHra W MOoA00paTh JIydlllMe THIepHapaMerpbl
¢ nomomuipio GridSearchCV.

CpaBHUTH KaueCcTBa MOJIETICH M BRIOPATH JIYUIIYIO MOJIENb JUISI IPEACKA3aHusl.

JIis OLEeHKH BaJUAHOCTH MOJEIHU — IPOBEPUTHh MOJENb Ha aJeKBAaTHOCTh C IOMOIIBIO
dummy-regressor. Eciin pe3ynbrar BEIOpaHHON UTOTOBOM Mojenn OyaeT Xyke dummy — BBISICHUTH
NPUYMHY U IPOU3BECTH BCE IIATH 3aHOBO C 6 110 7.

Lens: noctuup Metpuk RMSE menee 2000.

3aganue 2

Knacrepusanusi HoBocTel

BrIrpy3uts (crapcuTh) JaHHBIE € JIIOOOTO caiiTa HOBOCTEH — 3a TIOCIIEIHIOI HEJEIIO.

Ecnu ecth kpaTkoe ommMcaHHMe HOBOCTH — HCHOJB30BATh €r0, €CIM HET — HCIOJIb30BaTh
MIOJIHBIN TEKCT HOBOCTH.

BekropusupoBaTh TEKCT ¢ TOMOIIBIO JIFOOBIX OnbIHnoTeK Python.

C moMmoIIbl0 BEKTOPU3HPOBAHHOTO TEKCTAa — KIACTEPU3MPOBATh TEKCT HAa TMOATPYIIIHIL.
BrienuTh OCHOBHBIE CJI0BA IO KJIACTEPY.

CpaBHUTH pe3yibTaT KiacTepu3anuu ¢ GakTUYECKUM pa30MeHneM Mo TeMaM Ha caiTe.

[IpousBecT aHATUTUKY HOBOCTEHA.

CcbuIKy Ha peno3uTopuil ¢ KOJOM IIPUCIIATh B YaT C MPENOIaBaATEIEM.

Kputepuu u mkana olieHUBaHUS:

0—4 Ganna: UMEIOTCSI COJEPIKATEIbHBIE U JIOTHYECKHE OIMOKH, pellieHue Kelica He HalJIeHO;

5—6 GamioB: pemieHue Kelica B IEJIOM HalJeHO, HO OHO HEONTHUMAIIBHO W/WIA UMEIOTCS
JIOTMYECKHE OLINOKU;

7—8 6ayoB: peneHre Keica HaiIeHO, HO MMEIOTCS HETOYHOCTH B PEIICHUH;

9-10 GamtoB: perieHue Keica HailIeHO, OMMOKHA OTCYTCTBYIOT.

MaxkcuMaabHO BO3MOXKHOE UMCiIo 6aiioB 3a padoty — 10:
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He MeHee 9 0aJIOB — «OTIHYHOY;
7—8 6aIOB — «XOPOILIOY;

5—6 6aMI0B — «yIOBIETBOPUTEIHHOY;

0—4 Ganna — «HEYIOBIECTBOPUTEIHHOY.
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5. OPTAHMU3AIMOHHO-ITEJAT'OI'MYECKUE YCIIOBUSA PEAJIN3ALIUN [TPOT'PAMMBI

Cnenu¢uka opraHn3alMOHHbIX AeHCTBUI U MeIaroru4ecKux yCcJaoBHil

JUist AOCTHKEHHs TUIAaHMPYEMBIX PEe3yJIbTaTOB OOyYeHHE CTPOUTCS C HCIOIb30BAaHUEM
CIIETYIOIINX:

MeTo0B: case-study, METOJ MPOEKTOB, MOJYJIbHOE OOy4deHHue, MpobjIeMHOe O0yueHue,
KOHTEKCTHOE 00y4eHHE;

(l)OpM: JICKUU C UCIIOJIb30BAHUECM MYJIbTUMCHUA, TPAKTUYCCKUC 3aHATUSA, CAMOCTOATCIIbHAA
pabora.

Kpome Toro, obydeHue cTpouTcsi ¢ IPUMEHEHUEM TEeXHOJIOTMI AJIEKTPOHHOTO O0yUeHUs 1

TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

Kanposoe o0ecnieuenue nporpaMmsl (IpenoaaBaTebCKuil COCTaB)

K peanuzauuu nporpamMmbl IpHUBIIEKAIOTCS MPEACTABUTENN 00pa30BaTEIbHBIX OpraHU3aINil
BBICIIETO0 00Pa30BaHUs, HAYYHBIX OPraHU3aLUN U MPEACTaBUTENN KOMIAHHUHA CO CTaXkeM padoThl B
00J1aCTH UCKYCCTBEHHOT'O MHTEIUIEKTA U B CMEXXHBIX 00JIaCTSIX.

TpebGoBaHus K MpeacTaBUTEISIM 00pa30BaTEIbHON OpPraHW3alliy BHICIIETO O0pa3oBaHUS U
HAy4YHOM OpraHu3aluu: BbIcIIee OOpa3oBaHHE, y4€Has CTENEeHb, CTaXX Hay4YHO-IEAarorunyeckoi
paboTbI Oosee Tpex JieT.

TpeboBanust K MpeaCTaBUTEISIM KOMIAHUNA CO CTakeM paboThl B 00JaCTH UCKYCCTBEHHOTO
MHTEJJIEKTa U B CMEXKHBIX OOJACTSIX: OMBIT PEHICHHs MPaKTUYECKHX 3a7ad C HCIOJIb30BAaHHEM
TEXHOJIOT Ml HCKYCCTBEHHOT'O MHTEJUIEKTa Oosiee 3 j1eT B po(puiIbHOM KOMIAHUH WK B TPOGUIBHOM

NOJIpa3elICHUH.

MarepnanbHO-TeXHUYECKHE YCJIOBUS pPeaTu3aluy NPporpaMMbl

Bun 3apsarui
HanmenoBanue o60opyaoBaHus,

MPOrPaMMHOTO OOecTIeueHUs

JleKuroHHbIE 3aHATHS IlepcoHanbHbBI KOMITBIOTEP C
ycTraHoBIeHHBIM Ha Hem: Windows 10-
11, x64/x86; ot 8 Gb RAM; ot 128 Gb
SSD/HDD, monutop ot 15”; cereBoit
unrepdetic Fast Ethernet 100 MowuT; Be6-
opay3epst Google Chrome, Mozila
Firefox, Opera, Microsoft Edge,

SAunexc.bpaysep u ap.
[IpakTUyeckue 3aHATHS, CAMOCTOsATENbHAS paboTa, | [lepcoHanbHBII KOMIBIOTED C
MPOMEKYTOYHAsI U UTOTOBAs aTTECTAIIUS ycTaHOBJICHHBIM Ha HeM: Windows 10 u

BhIIIE, X064/x86; oT 8 Gb RAM; ot 128
Gb SSD/HDD, monwuTop ot 15”; cereBoii
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unrepdeiic Fast Ethernet 100 M6uT; Beo-
opayzepsl Google Chrome, Mozila
Firefox, Opera, Microsoft Edge,
Sunexc.bpaysep u np.

Anaconda 2.7 unu 3.5

JlocTym K 00JIa4HBIM BBIYHCITATEIBHBIM
pecypcam.

MarteprnanbHO-TEXHUYECKUE YCIOBHSL COOTBETCTBYIOT JEHCTBYIOIIMM CaHUTApHBIM H
IIPOTUBOINOXKAPHBIM NPAaBUJIaM U HOPMaM.

[Ipu mpoBeaeHUU y4eOHBIX 3aHATHHA C MPUMEHEHHMEM AMCTAHIIMOHHBIX 00pa30BaTENbHBIX
texnonoruit (JJOT) y caymarens nomKeH OBITh MEPCOHATBHBIA KOMIIBIOTEP, OCHAILCHHBIN
ayJJMOKOJIOHKaMH, C JIOCTYIIOM B CETh MHTEPHET U YCTAaHOBJIEHHBIM BUEOILIEEPOM, CIOCOOHBIM

BOCITPOU3BOUTH BU €O aIIBI.

OO0mme TpeOOBaHUSA K OPraHM3aIMM Y4eOHOr0 mpouecca

O6mme TpeOoBaHMsI K OpraHU3AlMH y4YeOHOTO MpOoIecca OMPEACIAIOTCS JIOKATbHBIMU
HOPMAaTUBHBIMH aKTaMH 00pa30BaTeNIbHOM OpraHu3aluu.

B nauvazne oOyueHus ciaymaTenan 3HAKOMSTCS C MOPSAKOM OpraHU3aluy paboThl ¢ MOTYISIMU
pOTpaMMbl, y4eOHBIM IJIAHOM U (POpMaMHU aTTECTAIHH.

B npomecce o0yuyeHuss ciuymarenad — oOecHe4YMBAIOTCS  TEKCTOBBIMH, BHIEO H
MPEe3eHTAlIMOHHBIMUA MaTepUaIaMH 110 BCEM MOIYJISIM IPOrPaMMBI.

O06pasoBarenbHblii iporiecc GOopMUPYETCsl Ha OCHOBE NMPHUHIIMIIA CHHXPOHU3AIUN TEOPHH U
INPaKTUKH, YTO JOCTUIAETCA IIPEUMYIIECTBEHHO IPAKTHKO-OPUEHTUPOBAHHBIM XapaKTEpPOM
00y4eHwUsI.

ObpazoBatenbHas AESITEIbHOCTD CIIyIIaTele IpeycMaTpUBAET CIEIYIOIINE BUAbl YIEOHBIX
3aHIATHIA M y4eOHBIX paloOT: BUACO-JICKIINH, BEOMHAPHI, MPAKTUYECCKUE 3aHATHS, CAMOCTOSTEIbHAS
pabora.

Peanu3anus nporpaMmsbl peNnoaraer:

- BO3MOYXHOCTh IIPOBEACHUSI MPAKTUUECKUX 3aHIATUI B (hopMaTe BeOMHAPOB;

- MPEIOCTaBIIEHNE IOJTAHOIO JIOCTyNa CIyIlaTeled K YCBaWBaeMbIM pa3jeiam
MOJyJIsl U HUH(POPMALIMOHHBIM MaTepHaliam;

- CUCTEMY JHCTAaHIIMOHHOTO YydYeTa pe3yJbTaTOB OCBOEHHUS MOJYJi, B TOM YHUCIE
MIPOBEJICHUS MPOMEKYTOUYHON aTTECTAallUU MO Pe3yJIbTaTaM OCBOCHHUS pa3JielioB MOIYJIS;

- obOecrieueHre CBOOOAHOTO JOCTyIa II€IaroroB K CpeAcTBaM HH(POPMAIMOHHO-

JUCTaHIIMOHHBIX TGXHOJ’IOFHﬁ, C O60py,I[OBaHHBIM pa60qHM MCCTOM, OCHAIICHHBIM IIEPCOHAJIEHBIM
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KOMIIBIOTEPOM, BeO-KaMepoH, AMHAMHMKOM, MHUKPO(GOHOM [UIsl TPOBEACHUS KOHCYJIbTALMHA H
JICKITMOHHBIX 3aHATHH;

- y4eOHO-METOIMYECKYI0 JOKYMEHTAIIMIO U MaTepHalibl 10 TeMaTUKE MOIYJS, B TOM
yuciae Uil JISKIMOHHBIX 3aHATHM M CaMOCTOATENBHOM paboThl; coiep)kaHue MaTepuajoB
MIPEICTABJICHO Ha CIEIUaTU3UPOBAHHON OHJIAWH-TIIAThOpME.

Kaxxnprit 00ydarommiics moxy4daeT BO3MOKHOCTD JOCTyIA K CIICIIHAIM3UPOBAHHON OHJIAMH-
wiatpopMe KypcoB, KOTOpas OOECIeYMBAET BO3MOXXHOCTh WHAWBUAYAIBHOTO OOyUYeHHS ISt
KXKIO0T0 CIIyIIaTens U3 JJF000H TOYKH, UMEIOIIeH JOCTyM K ceTu VHTepHeT.

CnymaTtend B COOTBETCTBUU C KaJeHIApPHBIM IUIAHOM-TPaQUKOM OOY4YEHHUS H3y4daroT
MaTepuaibl Kypca, BBIMOJIHSIIOT MPAKTUYECKUE 3aJaHUSl U CAMOCTOATEIbHBbIE PaOOThI, MPOXOAST
IIPOMEXYTOUHYI0 M WTOrOBYyHO arrectanuu. [lpemonaBaTenn B COOTBETCTBUM C KaJ€HAAPHBIM
IUTAHOM-TpaUKOM OOYYEHHUsI MPOBOMAT MPAKTUYECKHE 3aHATHSA, KOHTPOJIUPYIOT BBIOJHEHHE
MPAKTUYECKUX M CAMOCTOATEIbHBIX padoT, 3aJaHUi MPOMEXYTOUHONM M HUTOTOBOM aTTECTallHH,
ONEepaTUBHO HANpaBiisAid HMX Ha J0pabOTKy CiymiaTteasM B Ciay4yae TakKod HEOOXOJWMOCTH.
KoHcynpTHpOBaHME U OAAEPKKA CIyIIATENEH NPENOJaBaTeIsIMU OCYIECTBIISAETCS B TEUEHHUE BCETO
nepuosa oOyueHus: B oHyaiiH u odduaitn GopmaTax. Mcnonp3dyeMble KaHAJbI TSI KOMMYHHUKAIHH:

oOI1eHue B X0/I€ MPOBEACHHUS 3aHATHH, TI0 JIEKTPOHHOM 1oure, rpynmnoBoii yat B Telegram-kanane.

BoitaBaemblii JOKyMEHT NPH yCIIEIIHOM OCBOE€HHMH NPOrpaMMBbl.

VY nocToBepeHue 0 MOBBIIICHUN KBATHU(PHUKAIIUK YCTAaHOBICHHOTO 00pasia
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6. POPMbI ATTECTAIIMY 1 OUIEHOYHbLIE MATEPHUAJIBI

B cucremy orieHKH KayecTBa OCBOCHHUS IPOTPAMMBI BXOISAT:

1) Tekymuii KOHTPOJIb;

2) MpoMeKyTOYHAs aTTECTAIIUS;

3) utorosas aTTeCTaIHS.

@opMBI, METOABI TMPOBEICHUS U OLEHOYHBIE MaTepuaibl TEKYIIETO KOHTPOJS U
MIPOMEKYTOUYHON aTTECTAIIMU MIPEICTABICHBI B COOTBETCTBYIOIIUX pa0OUNX MpOrpaMmax MOIyJIeH.

JIist 3a4mclieHns] Ha KypC TOTCHIMAIBHOMY CIYIIATENI0 HEOOXOIUMO TMPOUTH BXOIHYIO

JMAarHOCTUKY (BCTYHNHUTEIHHOE UCIIBITAaHHE).

5.1 BxoaHasi AMATHOCTUKA (BCTYNUTEJIbHOE UCTILITAHUE)

Bxomnas auarnoctrka (BCTYNMUTEIbHOE UCTIBITAHKE) TPOBOJIUTCS B TECTOBOM (hopme.

1. Kakoii KoMaHI0M MOXXHO BBIBECTH KOJIMYECTBO CTPOK B (aiine txt? daiin HazbiBaeTCs
«text.txty

a. mkdir text.txt

b. cat text.txt | we -1

C. cat text.txt

d.rm text.txt | we -1

2. Kak mpocMOTpPETh COACPKUMOE MANKU Yepe3 KOMaHIHYIO CTPOKY?

a. ld

b.cd

C. WS

d.ls

3. Kakast komaHJa BBIBEIET IUPEKTOPHUIO, B KOTOPOU ceilyac HaXOAUTCS MOJIb30BaTENb?

a. pd

b.pwd

c. wd

d.cd

4.Yepes KaKyro KOMaHy OCYIIECTBIIIECTCS MEPEX0/1 U3 Karajaora B KaTajior?

a. pd

b. rmdir

c.cd

d.wd
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5. C momompro komauas! Ls -L /bin momyunnu B Havane 3amucu -rwxr-xr-x (755). Uro 3to
3HAUUT?

a. Bragesien mMeeT 10CTYN HA YTeHHe, 3aMUCHh U BBINOJHEHHE; TPYIIA U JPyrue MoryT
TOJBKO YMTATH U BbINOJIHSATb.

b. Bnagenen, rpynmna, mpodue moyib30BaTeId UMEIOT Bce MpaBa Ha (aiin

c. Brnanernen gaiina MOXXeT UNTaTh, U3MEHSTH U BBIIOTHATD (haiin

d. Tonbko rpymnmna Biajeblla UMEET IPAaBO U3MEHATH (aiii

6. Eciiu 00Bbem BbIOOpKH jJo0cTaTodHO Benuk (6omibine 100), To Takas BBHIOOpPKA SIBISETCS
peNpe3eHTAaTUBHOM.

a. Jla

b.3aBucHT oT cniocoba (popMHPOBAHNUS BHIOOPKH

c. Her

d. 100 — HeGonpbIIast BEIOOpKa

7. lpusnak ganHeix uMeet Takue 3HadeHus — 0.01, 1, 2, 0.0003. Kakoit 3To Tun qaHHBIX?

a. KonmuecTBeHHbIH

b. ByneBbrit

c. KareropuanbHbrit

d. ITopsiaxoBsIii

8. Uro Takoe aucnepcus B MOHIATUH aHAJIA3A TaHHbBIX?

a. CTaH1apTHOE OTKJIOHEHHUE

b. Cymma kBaapaToB pa3HOCTell 3HAYEHHMH W CpPelHero, JeJleHHOe HAa KOJM4YeCTBO
3HAYeHUH

c. O6o3HaueHNE OJTHOTO U3 TUIIA JAHHBIX

d. YTo-TO CBSI3aHHOE C IOr0I0H

9.Uto0 Takoe MaTeMaTUYECKOE OKUIAHUE CITyYaitHON BETUYMUHbBI?

a.CymMa Bcex 3HAYeHUIl CIy4aiiHO# BeJTHYNHBI, YMHOKEHHBIX HA X BEPOATHOCTH

b. cimydaiiHast BeTMuuHA

C. BEpPOSATHOCTD MPU3HAKA

d. BeposATHOCTHOE MPOCTPAHCTBO

10. C xaxoif BepOSTHOCTBHIO MPOU3BOJILHO B3sATasi OyKBa M3 PYCCKOTro ajdaBUTa OKaXKETCs
TJIaCHOU?

a. 1/33

b.10/33

c. 23/33
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d.33/33
11. Yro takoe Data Science?
a. M3yueHne nuQpoBbIX yCTPOUCTB.
b. AHa/IN3 JaHHBIX € UCMOJH30BAHHEM MATEMATHYECKUX U CTATHCTUYECKUX METO/10B.
c. Hayka o moBeaenuu mozaeit B iupoBoM MHUDpE.
d. ITporpammupoBaHue Urp Ajsi KOMIBIOTEPOB.
12. Yro Takoe perpeccus B aHAIMU3€E TaHHBIX?
a. Meroa ornpeiesieHUs TCHICHIIMHA PAa3BUTHUSI COOBITHH.
b. MeToa Moxe/IMpOBAHUSA U3MePsieMbIX JAHHbIX U UCCJIEIOBAHUS UX CBOMCTB
c. Meron pacuera BEpOATHOCTH COOBITHSL.
d. Meto 3aMThI TaHHBIX OT HECAHKIIMOHUPOBAHHOTO JOCTYTIA.
13. Kakumu KaTeropusiMH JICSATCS aIrOPUTMBI 00YUEHHUS ¢ yauTeneM?
a. Knacrepuzauus u kinaccuduxanms.
b. Perpeccus u kiaccupukaums.
c. Kimacrepuzauus u perpeccus.
d. Her mpaBunpHOTO OTBETA.
14. Yto Takoe "uucTKa JaHHBIX'"?
a. OuucTka 34aHui OT MBUIA U MyCOpa.
b. [IpeoOpazoBanme HECTPYKTYPUPOBAHHBIX JaHHBIX B YI000UUTaEMbIi (hopMarT.
¢. O0padoTKa U ycTpaHeHHe OIINO0K, HETOYHOCTEH U MPONYCKOB B TaHHBIX.
d. ITouck CKpBITHIX CBsI3€H MEKY TaHHBIMU.
15. i 9ero ucnonb3yroT METO KJIacTepu3anun?
a. Jliis paznesieHusi 00beKTOB HA IPYNIIbI HA OCHOBE UX XapPaKTePUCTHK.
b. Jlnst mpeackazanus IIeHBI Ha TOBAPHI B Oy AyIIEM.
c. Jlyst moncka BEIOPOCOB B HAOOPE JTAHHBIX.
d. Het mpaBuibHOTO OTBETA.
16. Yro Takoe SVM B Data Science?
a. CrangapTHas BEKTOpHasi MOJIENb.
b. MeToa OMOPHBIX BEKTOPOB.
c. Meroa cToXacTH4eCKOro rpaueHTHOTO CIyCKa.
d. Anroputm cinyvaifHoro Jeca.
17. YUto Takoe nepeoOydeHue?
a JddexT, npu KOTOPOM MOJE/b CIAUIIKOM XOPOIIO 3aMIOMHHAET 00y4yarouiue JaHHbIe

H IJ10X0 paﬁoTaeT Ha HOBBIX JaHHBbIX.
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b. Meron npenogaBaHus B IIKOIAX.
c. Croco0 yMeHbIIeHHs pa3MEPHOCTH JTaHHBIX.
d. Het mpaBuibHOTO OTBETA.
18. Uto takoe F-mMepa B MammuHHOM 00ydeHUU?
a. Mepa ToyHOCTH anropuTMma Kiaccuuxaiu.
b. Mepa MoiHOTHI anropuTMa Kiaccuukanuu.
¢. CpeaHee rapMOHNYECKO€ MeKAY TOYHOCTHIO M NMOJHOTOM.
d. Her mpaBunpHOTO OTBETA.
19. Yro Takoe kpocc-Bamuaanus?
a. MeToJ onTUMHU3AIUY TApaMETPOB MOJICITH
b. Craructudeckuit METOA JIsl aHATN3a 3aBUCUMOCTH TTEPEMEHHBIX
c. Paznenenne nanHbIX Ha 00y4arolyt0 U KOHTPOJIbHYIO BBIOOPKY
d. MeToa nmpoBepkM KavyecTBa MO HA HECKOJLKUX (osiaax (Baauaanusx)
20. Yto nenaer ¢pynkuus describe() B pandas.DataFrame?
a.PaccuuThIBaeT onucaTeIbHble CTATUCTUKH I KAXKI0T0 MPU3HAKA
b. CopTupyeT 1aHHbIE IO 3aJaHHOMY IIPU3HAKY
. YaanseT CTpOKHU WK CTOJIOLBI C MPOIYIIEHHBIMUA 3HAUEHUSIMU

d. Co3maer HOBBIH CTOJ0EI] HA OCHOBE MMEIOIIETOCS

[ToporoBoe 3HaueHue 17151 YCHEIIHOTO MPOX0XKAEHUS BCTYNIUTEIBHOIO UCTIBITAHUS (HE MEHEe

65% oT 00111eT0 KOJIMYEeCTBA PE3YJIbTATOB BHIIOJIHEHUS 3a/IaHUM).

HTorosas arrecranus

WroroBas arrectanusi NpoxXoauT B (opMe pelIeHHs] MPaKTUKO-OPHUEHTHPOBAHHBIX 3a]ad

(xericoB).

[TpakTUKO-OpHUEHTUPOBAHHBIE 3a7a4d (KEWChI) IJII UTOTOBOWM aTTECTAIIMH IPEIOCTABICHBI

OopraHu3anusiMu, pa6OTaIOH_II/IMI/I B o0Omacta HCKYCCTBCHHOT'O HMHTCJUICKTAa WU CMCKHBIX 00macTIx

(OO0 «Anpmupay), a TakKe OpraHU3aAIUSIMH, MPUMEHSIOIIMMH TEXHOJOTUH HWHTEIUICKTYyaIbHOU

00pabOTKHN JaHHBIX JJIS PEIICHHUS CBOMX MPOU3BOACTBEHHBIX 3a1a4 (OO0 «Koncucty).

IIpakTuKO-OpHeHTHPOBaHHAs 3aja4a (Keiic) 1. AHAIHM3 XapaKTepHCTHK W CBOWCTB

BHHOI'PAAHOI'O COKa

Onucanue 3ama4uu:

Jlaubl TaOIMYHBIC JAHHBIE O CBOMCTBAX KPAaCHOTO BHHA.

61



3amaua — pas3paboTaTh aJITOPUTM TMPOTHO3UPOBAHWS KayecTBA BHHA Ha OCHOBE
XapaKTePUCTHK.

OTanebl 3aJ1a4M:

1. [TpoBecTu ouncTKy U MpeaoOpadboTKy JaHHBIX.

2. [IpoBecTn aHanu3 HJaHHBIX — UCCIIEIOBATENBCKUN U CTATUCTUYECKUIN aHAIN3 JaHHBIX,

PACCMOTPCTL paCIPCACICHUC KAYCCTBA BUHA IO XapaKTCPHUCTUKAM.

3. BriOpatph anroput™ MammHHOTO 00y4YeHHUs — KIIacCU(UKATOP HITU perpeccusl.

4. OOyunTh MOJIENTh M BBIOPATh HAMITYUIIIYIO.

5. Bbiienuts camble BaXkHbIE IPU3HAKU NP OPMHUPOBAHUU MOJAEIH.

6. [TpoBepuTh BEIOpaHHYIO MOJIENb HA aJ€KBAaTHOCTD (IIPOBEPKA CO CPEIHETO 3HAUCHUS
IpeICKa3aHms).

B kadecTBe pesyibTaTa paboThl IPOrPAMMHOTO MPOAYKTa HEOOXO0IUMO O(DOPMUTE TETPATIKY
jupyter notebook u BbUTOXUTH penienne Ha github.

IIpakTuko-opueHTHPOBaHHAsA 3aga4a (keiic) 2. Pa3padoTka Moaenu kiaaccupukanuu
LBETOB

Omnucanue 3aaa4u:

JlaHbl KAPTUHKY U MaNKU — B HUX HAXOASTCSI KAPTUHKU C ONHMCAHUEM IIBETOB U UX COpTA.

3amauya — CHPOEKTUPOBATH IMOJIHBIA IMKJI Pa3pabOTKM MOJENM HEMpPOHHOW ceTh u ee
HKCIUTyaTaIuH.

OTanel 3aa4U:

1 CnpoektupoBath B/l 1Jist XpaHeHUsI TAKOTO TUIIA TAHHBIX.

2 [IpoBecTH aHANIU3 JAHHBIX — PACCMOTPETH IUCOATAHC KIIACCOB.

3 Pa3paboTraTh CBEPTOUHYIO HEHPOHHYIO CETh Ui KJIACCU(PHUKAIMU N300paKEHUN IIBETOB —
TOOUTHCS HAMITy4IlIeil METPUKHU accuracy.

4 O0yuuTh MOJIETbh U COXPAHUTh, TPOBEPUTH KAUECTBO MOJIEJIA HA HOBBIX JTAHHBIX.

5 Pazpabotath cepBUC I aBTOMAaTHUECKOM KilacCu(pUKauu H300paKeHUH.

B kauectBe pe3ynbrata paboOTHl MPOTrPaMMHOIO MPOAYKTa HEOOXOOMMO pa3zpaboTaTh
KoHTelHep docker v BBIIOXKHUTH pe3yJibTatr Ha github.

IIpakTuko-opueHTUPOBAHHAsA 3a7a4a (keiic) 3. Pazpadorka mMoae M aBTOMATHYECKOM
GuabTpanuM HeraTUBHBIX COOOIIEHUIT

Onucanue 3a1auu:

Jlan naTacet ¢ HETraTUBHBIMH U MOJIOKHUTEIbHBIMA KOMMEHTAPUSAMHU.

3amaua — pa3paboTaTh MOJEIh U BBUIOXKHUTH pabOUYyI0 MOJETb B OOJIAYHBIN CEPBUC IS

OBICTPOTO JOCTYTIA.
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OTanel 3a1a4u:

1. CnpoektupoBatb b/l 1151 XpaHeHUs TaKoro TUMA TaHHBIX.

2. IIpoBecTn aHaNM3 JaHHBIX — PACCMOTPETH, KAKHE YaIlle BCETO CJIOBAa BCTPEUAIOTCS, O UeM
yaiie roBopsT, Kakie TeMaTUKH COOOIICHUH.

3. ABTOMaTU3UPOBaTh aHAJIN3 JAHHBIX TEKCTOB U BBHIBOJMTH pe3yJibTar B Bujae dashboard.

4. TIpenobpaboTaTh NaHHBIE U O0YYUTH MOJIETH

5.Pa3paborats pipeline — momHbIN UK PaOOTHI MOJEIH.

6. Pazpaborars koHTeiHep docker ¢ 00yueHHON MOJAENIBIO M BHEAPUTH pEIICHUE Ha 000
00JIaYHBINA CEepBUC.

B kauectBe pe3ynbpTara paboThl MPOrPaMMHOTO MPOAYKTA BBUTOKUTH pe3ysbTaT Ha github u
MPEIOCTaBUTh JOCTYII K GunbTpy. HeoOX0quMblii pe3ynbpTar — Ha BXOJI MOAA0TCSI IPUMEPHI TEKCTOB,
BBIXOJI — pe3yJbTaT Kiaccupukaropa.

IIpakTuko-opueHTHpPOBaHHAA 3aga4ya (keiic) 4 PaspaGorka mMomeau reHepamuu
MO3ApaBJIeHUM

Onucanue 3a1auu:

HyxHO 00y4uTh TeHepaTUBHYIO MOJEIH JJIsl TeHEpalK TEKCTOB O3APaBICHUM.

3amaua — pa3paboTaTh MOJIETb U BEUIOKUTH PAO0YYIO MOJIETIb.

Drarnbl 3a/1a4u:

1 CnpoexktupoBats bJ] st XpaHeHus 3apocoB U PE3yIbTATOB 3alPOCOB.

2 OOy4YuTh TCHEPATUBHYIO MOJICTIb.

3 ABTOMaTH3UPOBATH U MAKCUMAJIbHO YCKOPUTH padOTy MOJIEIH.

4 Pazpabortare dashboard c pesynbTaramu 3ampocoB MoJeNH — BHYTPEHHEH OTNAAKe U
aHATUTHKE pabOThI MOJETIH.

5 Pa3pabotarp yaT-60T, I/i€ MOJIb30BATEIb OTIPABISAET «3aTPAaBKy» — O YEM MO3/paBJICHHE,
a pe3yJbTar — MOJHBIN TEKCT MO3IpPaBIICHUS.

B kauectBe pe3ynpTara paboThl MPOrPaMMHOTO MPOAYKTA BBUIOKUTH pe3ysbTaT Ha github u
MPEIOCTaBUTh HHCTPYKIIHIO.

IIpakTuKo-opUeHTUPOBAHHAsA 3a1a4a (Keiic) S Pazpadorka moxesn cOopa HOBoCTel U3
HCTOYHUKOB M MX aHAJIN3a

Onucanue 3a1auu:

3amagya — HYXKHO OOYYHTh MOJENH [UIsl TOJIHOTO aHaliW3a [UKIA HOBOCTEH 3a 000t
MPOMEXKYTOK BPEMEHHU.

OTanel 3a1a4U:

63



1 CopoextupoBath BJl 1151 XpaHeHUs HOBOCTEH MO MX MCTOYHUKAM, a TAKXKe JJIsi XpaHECHUS
pe3yabTaToB pabOTHl MOJIEIH.

2 Criapcuthb BCe HOBOCTH 32 MECSI] U3 BHIOPAHHBIX UICTOYHUKOB.

3 IlpoBecTu MOJIHBII aHANU3 TEKCTOB — KJIACTEPU3UPOBATH TEKCTHI, BBIICIUTH OCHOBHBIC
TEMBI U3 Pe3yJbTaTOB padOThl MOJEIN MAIIMHHOTO 00yueHusi. CoxpaHuTh pe3ynbTaThl B B/I.

4 ABTOMaTH3UpOBaTh paboTy cOopa JaHHBIX U paboTh Moaenu yepes Airflow.

5 CopmupoBaTh BUTPHHY TaHHBIX.

6 Pa3paborars docker-koHTelHEp C MOTHBIM IIUKJIOM PaOOTHl MOJIEIIH.

B xauecTtBe pe3ynbpTara paboThl TPOrPaMMHOTO MPOAYKTA BBUIOKHUTH pe3yiabTaT Ha github u
IPEOCTaBUTh HHCTPYKIIMIO.

IIpakTuko-opueHTHpPOBaHHAsE 3ana4ya (keiic) 6 PaspaldoTka MogeaH KpeIUTHOIO
CKOpPHHTa

Onucanue 3agauu: OOY4YUTb MOJENb JJS CTAaTUCTUYECKOM OLIGHKH BEpOSTHOCTU
MOIICHHUYECKHX JIEHCTBHIA CO CTOPOHBI HOTEHIIMATBHOTO 3aEMIITHKA.

Drarnbl 3a/1a4u:

1 ITpoBectn EDA npenocTaBieHHBIX JaHHBIX MO 3a€MILIMKAM.

2 CoOpatpk monHBIM oT4eT B Jupyter notebook — OCHOBHBIE 3aKOHOMEPHOCTH B JIAaHHBIX U
craructrueckuil ananus. ChopMupoBaTh BUTPUHY JaHHBIX.

3 IIpenoOpaboraTh JdaHHBIE — OYUCTHTH OT IyOJMKATOB/IPOIYCKOB WM 3aIlOJIHUTH
MPOIYCKH.

4 O0yuuTh MOJIETb MAIIUHHOTO 00YYEeHHsI HA OCHOBE JIaHHBIX.

5 HaceITUTb JaHHBIC 1151 JIydlie paboThl MOJIEIH.

6 YIIydmmTh Ka4eCTBO MOJIENIH C IIOMOIIBIO 110A00pa rureprnapamMmeTpos.

7 CoxpaHuT MOJEIb JyIsl Oyayiiei paboThl.

8 Pa3paboTaTh KOHTEHHEP C aBTOMATHYECKON 00pabOTKON JaHHBIX U 00YYCHUEM MOJICIIH.

B kauectBe pe3ynbpTara paboThl MPOrPaMMHOTO MPOAYKTA BBUTOKUTH pe3ysbTaT Ha github u
NPEOCTaBUTh HHCTPYKIIMIO.

IIpakTuKo-OpUeHTUPOBAHHASA 3a1a4a (keiic) 7 PazpaboTka Moae i MPOrHO3MPOBAHUS
crpoca

Lenb: pa3paboTaTh MOJENb IPOTHO3UPOBAHUS CIIPOCA.

Jlnst pa3paboTKH MOJEIH, KOTOpast OyIeT MPOrHO3UPOBATh CIIPOC Ha OMPEAEICHHBIN ToBap B
OynyieM, He0OXOAUMO BBIIIOJHUTD CIEIYIONINE 3a/1a4H.

JTanel 3a5a4u:
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1. Coop nannbix. Heobxoaumo cobpaThk JaHHBIE O MPOIaKax TOBAapa 3a OMPeIeTICHHBIN
nepuoj BpeMeHu (Hanmpumep, rof). st 3Toro MokHO UCIONIB30BATh THO00W MyOINYHBIA UCTOYHUK
JMaHHBIX. BakHo, 4TOOBI JaHHBIE OBUTM TPEACTABICHBI B YyIOOHOM QopmaTe U COJAEpKaIH
JIOCTaTOYHOE KOJIMYECTBO MH(OPMAIMK O Mpoja)xaxX ToBapa (HarpuMep, KOJTUYECTBO MPOJAaHHBIX
€IMHUI] TOBapa B KaXABIA J€Hb/HEICTI0/MECSI] U TICHA 3a €AMHUILY TOBapa).

2. IMoaroroBka naHHbIX. JlanHBle, cOOpaHHBIE HA MPEABIAYIIEM OJTamle, HYKHO
MOATOTOBUTH TSI JallbHEHIero aHaimmsa. Heo0XoqumMo mpoBecTH MepBUYHYIO0 00pabOTKYy JaHHBIX,
OILICHUThH WX KAYECTBO U, P HEOOXOAUMOCTH, IPOU3BECTH OYUCTKY JTAHHBIX OT BHIOPOCOB, OLINOOK
Y IIPOITYCKOB.

3. Anamu3 fgaHHbIX. [locie TOATOTOBKM  JaHHBIX  HEOOXOAUMO  MPOBECTH
WCCIICIOBATENILCKUN aHAINU3 JIaHHBIX, YTOOBI TOHSTH XAPAKTEPUCTHKU H 3aBUCHUMOCTH MEXKIY
nepeMeHHbIMU. Ha 3TOM 3Tame MOXHO HCIOJIB30BaTh CTATUCTUYECKHME METOJbl aHAIN3a JAHHBIX,
MOCTPOUTD I'paUKH JIJIs TyUIero MOHUMaHUS JaHHBIX.

4. MopaenupoBanue. Ha 3ToM 3Tame HE0OOXOIMMO MOCTPOUTH MOJIENb, KOTOpasi OyaeT
MPOTHO3MPOBATH CIPOC HA TOBap B Oyaymiem. /st 3TOro MO>KHO HCIIOIh30BATh PA3TUIHBIC METOIBI
MaIIMHHOTO 00yd4eHus. BaxkHo BbIOpaTh MoAeNb, KOTopasi OylneT JaBaTh HAWIy4IlUE Pe3yJIbTaThl
IIPOTHO3UPOBAHUS.

S. Pa3Butue u TectTupoBaHue Moje . Heo0XxoauMo MpoBECTH TECTUPOBAHUE MOIETH
HA HOBBIX JIaHHBIX, YTOOBI YOEIUTHCS B €€ KaYeCTBE U TOTOBHOCTH K HCIIOH30BAHUIO B PEATbHBIX
YCIIOBHSIX.

6. ABTOMATH3UpPOBATHL PpadoTy cOopa [AaHHBIX M padorbl Mmoxeau. [[ns
aBTOMaTH3aMK PabOThl C JMaHHBIMH U MOJENBI0O MOXKHO HCIOJIB30BaTh HHCTPYMEHT Airflow,
KOTOPBI TIO3BOJIUT aBTOMATHYECKH 3alyCKaTh 3a/Jladydl U TPOIECCHI, CBS3aHHBIC C Pa3pabOTKOM
MOJIEIIN.

Pe3yabTatr padoThl NPOrPAMMHOIO MPOAYKTA

1. JlokyMeHTaIus, KOTOpasi OMUCHIBACT KaXK b MIar padoThl ¢ JaHHBIMUA U MOJIENBIO, a
TaK)Ke UX UCIOJIb30BAHUE B PEAIbHBIX YCIOBUSX.

2. HNHCTpyKIIMM TIO YCTAaHOBKE M HACTPOMKE OKPYKEHUS JJIs1 pabOThI C pa3paboTaHHBIM
KOJIOM M MOJENbI0 B pEalbHbIX YCIOBHSIX. DTO MOXET BKJIOYaTh B cebsi co3manue Docker-
KOHTEWHEPOB, YCTAHOBKY 3aBUCUMOCTEH U IIpoUee.

3. [Tpumepsl JaHHBIX, KOTOPBIE UCTIOIB30BATUCH AJIs pa3paO0TKU MOJIENH, U PE3yIbTaThI
ee paboThI Ha ATOH BHIOOPKE JaHHBIX.

IIpakTuKo-opueHTUPOBAHHAs 3ajadya (keiic) 8 PaspaGorka Moaenu reHepauuu

KAPTHHOK
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[enb: pazpaboTaTh MOJENb TeHEPAIUU KaPTUHOK.

Jnst pa3pa®OTKH MO/IEIH HEOOXOAUMO BBIMOIHUTH CISAYIOIINE 3a1a4H.

JTanbl 33/1a4U:

1 BoiOpaTh roToBYI0 Mo/1€Jib. B35Th TOTOBYIO MOJIENb ¢ calita huggingface ¢ mro0bIM cTHIIEM
TeHEepaIy N300paKeHUH.

2 TecrupoBanme moaeau. PazBepHHTE MOJENIb JOKAIBHO U MPOTECTHUPYHUTE CKOPOCTH
rerepauuu. [TogGepure Takue pazMepbl KAPTUHKH, YTOOBI reHepanus He Oblia JOJT oM.

3 MoaenaupoBanue. /[ooOyunte Moeinb U CO3/IaliTe HOBBIM MPOMT Ha OCHOBE JKEJIaeMOTO
pe3ynbrara.

4 Pa3BuTHe M TecTHpPOBaHHMe MojesqH. [locne Hy)XHO HCIONB30BaTh T'€HEPATOp IS
reHepalnu HOBBIX M300paxkeHni. Hy»HO MO3KCIIepUMEHTHPOBATh C pa3MEepoM IIyMa U JIPYTHMHU
napaMeTpamu, 4ToObl OMYUUTh HY>KHbIE N300paxkeHusl. | 0TOBYI0 MOJesIb HEOOXOIMMO COXPAHUTh
u pa3paborats HeOosbmoi GUI (mobas roroBast Oubauoreka, MoxkHO gradio).

5 PaspaGorarb koHTeiiHep Docker. Pa3paborath KOHTEWHEp C TOTOBOH MOJENBIO U
uHTEepdeiicom.

Pe3yabTaTr padoThl NPOrPaAMMHOIO MPOAYKTA

1 JlokyMeHTaIus1, KOTOpasi OMUCHIBAET KaX/IbIi 1Iar paboThl ¢ TaHHBIMU U MOJIEJIBIO, a TAKXKe
UX UCTOJIb30BAHUE B PEATTbHBIX YCIOBHSIX.

2 HCTPYKIMH 110 YCTAHOBKE U HACTPOHKE OKPYXKEHHUs 7151 paboThI ¢ pa3paboTaHHBIM KOJIOM
1 MOJICNIBIO B PEAIbHBIX YCIOBHUSAX. ITO MOXKET BKIIOYAaTh B ceOs co3ganue Docker-koHTeliHEpOB,
YCTaHOBKY 3aBHCUMOCTEH U mpoyee.

IIpakTuko-opueHTHpPOBaHHAs 3ajada (keiic) 9 PaspaGorka mopenm 4yar-06ora 1JIs
aBTOMATH4YeCKOI0 3aKa3a e/ibl B pecTOpaHe

[Ipoekt: Pa3zpaboTka yaT-00Ta [j1s1 aBTOMaTHYECKOIO 3aKa3a €/1bl B peCTOpaHe.

Orarbl pa3paboTKH:

1. UccaenoBanue. Onpenenenue Hanboee MOAXOASAMUX HHCTPYMEHTOB B OMOIMOTEK ISt
CO3aHus 4aT-00Ta.

2. Coop um oOpadorka maHHbIX. OrmpejeneHne CIUCKa PEeCTOPAHOB, KOTOpPBIE OymyT
MOAKIIOUEHBI K 4yaT-60Ty. CO0p nHpOopManuu 00 UX MEHIO, IIEHaX U IOCTYMHBIX CITOCO0ax OTUIATHI.
O06paboTka JaHHBIX JJIs TIOCJIEAYIOLIETO NCTIOIb30BAHUS B YaT-00Te.

3. IlpoexkTHpOBaHHe ApXUTEKTYpPbl 4arT-00Ta. OlpeneiacHue CTPYKTYphbl AHAIOrOBOIO
uHTepderica yat-6ota. [IpoekTupoBanre apxXuTEeKTyphl Oa3bl JaHHBIX I XpaHEHUsT HH(OpMAIUU O
3akaszax. Pa3paboTka anropuTMoB 00paOOTKH COOOIIEHUM MOJIB30BATENs U T€HEpaIlid OTBETOB OT

qar-00Ta.
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4. Pa3zpaboTka u TecTtupoBanmue. Pa3zpaborka yar-00Ta ¢ MCHOJBb30BAaHWEM BBIOPAHHBIX
UHCTPYMEHTOB U OuOIMOTeK. BHeceHne KOpPpeKTUpOBOK B YaT-00T Ha OCHOBE pE3yJbTaToOB
TECTUPOBAHUS.

5. Pa3BepThiBaHMe U 3allyCK B MPOU3BOACTBO. Jleruioii yaT-00Ta Ha cepBep

Pe3ynbTaTsl paboThl — TOKyMEHTALUA MO MPOEKTY, KOTOpasi BKJIIOYAeT B ceOsl:

1. Onucanue TeXHOJIOTHU U OMOTUOTEK, UCIIOJIb3YEMbIX B IIPOCKTE.

2. CtpykTypa 0a3bl JaHHBIX U €€ ONUCAHHUE.

3. Onucanue apXUTEKTypbl 4aT-00Ta U MPUHIIUIIBI €T0 paObOTHI.

4. Onucanue mpoiecca pa3BepThIBAHUS U 3aITyCKa.

5. HCTpYyKIIMU AJIs IONb30BaTeNel 4ar-00Ta.

IIpakTuKo-OpHeHTHPOBaHHAA 3a1a4a (keiic) 10. Pacno3HaBaHue pPyKONMUCHOr0 BBOJAA:
co3naiiTe MoJejJb MAIIMHHOIO O00y4YeHHsl, KOTOpPasi MOKeT pPAaCNO3HABATb CHMBOJIbI
PYKOIUCHOTO BBO/IAa M MPe00pPa30BbIBATH UX B TEKCT

Lenb: pa3paboTaTh MOJENb pacro3HaBaHus pykonucHoro BBojga OCR.

Jnst pa3pabOTKH MO/IEIH HEOOXOAUMO BBIMOIHUTH CISAYIOIINE 3a1a4H.

JTanel 3a7a4u:

1. Coop nannbix. HeoOxomumo coOpaTh pa3inuuHble H300paK€HUs PYKOIHMCHOTO BBOJA C
JTHOOBIX HCTOYHHUKOB.

2. XpaHeHue JaHHbIX. Pa3zpaborats apxutekTypy Data lake s xpanenus n300pakeHHMA.
MOo>KHO HCTIONB30BaTh JIOOOT0 BEHTOPA.

3. Paspaborka mMogeaun. PaspaGortath Mozenb pacrmo3HaBaHUS TEKCTa — coOpaTh
HEOO0XOIUMYIO CTPYKTYpY HEMPOHHOM CETH U OOYUHTb.

4. Ouenka u TectupoBanue. [IporectupoBars paboTy MOJIENIN Ha HOBBIX HU300paKEHUSX.

5. Pa3padoraTs koHTeiiHep Docker. PazpaboTats KOHTEHHED ¢ TOTOBOM MOJIETIBIO.

Pe3yabTaTr padoThl NPOrPAMMHOIO MPOAYKTA

1. JlokyMeHTa1us, KOTOpasi OMUCHIBACT KaXK/IbIH Iar paboThI C TaHHBIMU U MOJICITBIO, & TAKKE
UX UCIIOJIb30BAHUE B PEAJIBHBIX YCIOBHSIX.

2. IHCTpyKIIUU 10 yCTaHOBKE M HACTPOMKE OKPY>KEHUS sl pabOThI ¢ pa3paboTaHHBIM KOJIOM
¥ MOJICNIBIO B PEAIbHBIX YCIOBHUAX. ITO MOXKET BKIIOYATh B ceOs co3ganue Docker-koHTeliHEpOB,
YCTaHOBKY 3aBUCHUMOCTEH U ITpoYee.

IIpakTuko-opuenTHpOBaHHass 3aga4da (keiic) 11. PexomeHngarejqbHasi cucTema:
co3aiiTe MoJe/ib, KOTOPasi MOKeT PEKOMEH/I0BAaTh IMO0Jb30BaTel0 TOBAPbl WM YCJYrH Ha
OCHOBeE ero npeabIAyIUX NOKYNOK UM HHTEPecoB.

Lenb: pa3paboTaTh peKOMEHIATENbHYIO0 MOJICNIUb IS ToA00pa (PUIBLMOB.
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Jnig pa3zpaboTku MoJen HeoOX0JUMO BBITIOJHUTH CIEAYIONINE 3a]auu.

JTanbl 33/1a4U:

1. Coop nannbIix. HeoOxoammo cobpath pa3nuyHble JaHHbIE 110 (pUiIbMaM.

2. XpaHenue faHHbIX. Pazpaborarh apxutekTypy 0a3bl JaHHBIX ISl XpaHEHUs! UHQOpMaLuu
o ¢uabmax.

3. O6paboTka gaHHbIX. [IpoaHanu3npoBaTh JaHHbIE U 00pabOTAaTh UX — BEKTOPU3UPOBATH
TEKCT.

4. Pa3zpaboTka mojaeau. PazpaboraTte Momenb peKOMEHIATEILHON CHUCTEMBI U MOI00paTh
HE0O0XO0JUMbIE THIIepIIapaMeTPbl MOJIEIH.

5. Ouenka u TectupoBaHue. [IporectupoBars paboTy MOJENH.

6. Pazpadorath koHTeiiHep Docker. Pazpaborars KOHTEItHEp ¢ TOTOBOI MOJIENBIO.

Pe3yabTaTr padoThl NPOrPaAaMMHOIO NMPOAYKTA

1. JloxymeHTa1us, KOTOpasi OMUCHIBAET KaXKIbI I1ar paboThl ¢ JTaHHBIMU U MOJIEIIBIO, a TAKXKe
WX MCIOJIb30BaHUE B PEAIbHBIX YCIOBUSX.

2. IHCTpYKIUH IO YCTAaHOBKE U HACTPOUKE OKPYKEHUS /17151 paOOTHI ¢ pa3paboTaHHBIM KOJIOM
1 MOJICNIBIO B PEAIbHBIX YCIOBHUSAX. ITO MOXKET BKIIOYAaTh B ceOs co3ganue Docker-koHTeliHEpOB,
YCTaHOBKY 3aBHCUMOCTEH U Ipoyee.

IIpakTuko-opueHTHPOBaHHAasA 3aaa4a (keiic) 12. OO0Hapy:keHHe aHOMAaJMii: co3jaiiTe
MoO/eJib, KOTOPasi MOKeT ONpeae/IATH AHOMAJINU UJIH BHIOPOCHI B JAHHBIX, KOTOPbIe MOTIJIU ObI
YKa3bIBaTh HA MOTeHUHAJIbHbIE P00JieMbl B OM3Hec-Tpoleccax.

Onucanue 3agaun: oOy4nUTh MOJENb AJSl OLEHKU BEPOSTHOCTH aHOMANbHBIX JACHCTBUM CO
CTOPOHBI MOTEHIUATLHOTO TIaTelbIIIMKA.

Dranbl 3a/1a4u:

1. ITpoBectn EDA npeaocTaBieHHBIX JaHHBIX MO IUIATENIbIIUKAM.

2. Cob6parp mosHBIN oT4eT B Jupyter notebook — oCHOBHBIE 3aKOHOMEPHOCTH B JaHHBIX U
craructuueckuit aHanus. CYopMuUpoBaTh BUTPUHY JTaHHBIX.

3. O0y4uTh MOJIEIb IS TOMCKA AHOMAJIH BpEMEHHOTO psifia IIaTeNbIIHKa.

4. CoxpaHUTh MOJIEIb C TYYIIMMHU XapaKTePUCTUKAMMU.

5. Pa3paboTraTh KOHTEWHEP C aBTOMAaTHYECKOW 00pabOTKON JaHHBIX U 00yYECHHUEM MOJIEIIH.

Pe3yabTaT padoThl NIPOrpaMMHOro NPOAYKTA

1. JlokxyMeHTa1us, KOTOpast OMUCHIBACT KaXK/IbIH Iar paboThI ¢ TAHHBIMU U MOJICITBIO, & TAKXKE

HX HUCIIOJB30BaHUEC B PCAJIBHBIX YCIOBHAX.
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2. IHCTpyKIIUU 10 yCTaHOBKE M HACTPOMKE OKPY>KEHUS sl pabOThI ¢ pa3paboTaHHBIM KOJIOM
¥ MOJIENBIO B PEAThHBIX YCIOBUAX. DTO MOXKET BKIOUaTh B ce0s co3manue Docker-koHTeliHepoB,
YCTaHOBKY 3aBUCUMOCTEHN U IIpoyYee.

IIpakTuko-opueHTupoBaHHas 3anada (keiic) 13. HaenTudukanusa Jauu: cosgaire
MojleJIb, KOTOpasi MOKeT Paclo3HaBaTh Juna Ha (ororpadgusax mim B pexuMe peaibHOI0
BPEMEHH, YTO MOKeT ObITh MOJIE3HBIM /JIsl CHCTeM 0e30lMacHOCTH WIH ydeTa padoudero
BpeMeHH.

[ens: 0OyueHne HEHPOHHOW CETH TSl paCIIO3HABAHUS JIUI] B OpPTraHU3aIIUH.

Jnig pa3zpaboTku MoJen HeoOX0JUMO BBITIOJHUTH CIEAYIONINE 3aJauu.

JdTanbl 33/1a4U:

1. Xpanenue qaHHbIX. Pa3zpaboTarh apXuTeKTypy 0a3bl JaHHBIX AJIS1 XpaHEHHsI HMHPOpPMAaLuU
0 JIIOJSX ¥ OMOMETPUH JIHII.

2. OopaboTka nannbix. O6paboTaTh JaHHBIC JJIA 3a7a4d OMOMETPUU — BEKTOPU3UPOBATH
n300pakeHMsI B TEH30PBI.

3. PazpaGoTka moaenu. PazpaboraTs HEHPOHHYIO CETh U MPOBATUANPOBATH MOJIENb.

4. Pa3BuTHE U TecTHpOBaHHe Moaeau. HeoO0XomMMo mpoBeCTH TECTHPOBAHWE MOJCIH Ha
HOBBIX JIaHHBIX, ONITUMU3HUPOBATH CKOPOCTH PA0OTHI MOJIENHU 11 pabOTHI C BUAEO.

5. Pa3zpa6orka GUI. PazpabGorarte mim coOpaTh TOTOBBIA HHTEpdeiic, KOTOpbIil Oyner
COXPAHSTh U300PAKEHUS U3 BUICO U UIACHTU(DUIIUPOBATH JIFOICH.

6. PazpadoraTs koHTeiiHep Docker. PazpaboTaTts KOHTEIHED ¢ TOTOBOM MOJIETIBIO.

Pe3yabTar padoThl NPOrPAMMHOIO NMPOAYKTA

1. JlokyMeHTa1us, KOTOpast OMUCHIBAET KaXK/IbIH IIar paboThI C TaHHBIMU U MOJICITBIO, & TAKXKE
WX UCIOJIb30BaHUE B PEAIbHBIX YCIOBUSX.

2. IHCTpyKIIUU 10 yCTaHOBKE M HACTPOMKE OKPY>KEHUS sl pabOThI ¢ pa3paboTaHHBIM KOJIOM
¥ MOJICNIBIO B PEAIbHBIX YCIOBHUSAX. ITO MOXKET BKIIOYaTh B ceOs co3ganue Docker-koHTeliHEpOB,
YCTaHOBKY 3aBUCUMOCTEHN U IIpoyYee.

I[IpakTuKO-OpMeHTHPOBaHHAs 3agaua (keiic) 14. Jo6aBaenune 3¢pdexToB
BU3YAJIM3alMU: CO3AaliTe MoOJejib, KOTOPas MO:KeT A00aBJasATh 3(P(PeKTbl BU3YyATH3ANUU
dororpadpumn.

[enb: pazpaboTaTh MOJENb TEHEPAIIUU KAPTUHOK.

Jis pa3zpaboTku Mojien HeoOX0IUMO BBITIOHUTE CIEAYIONINE 3aa4u.

JTanel 3a7a4u:
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1. Pa3paboTka Moaean. PazpaboTka MO HEMPOHHOM ceTH, KOTOpast OyneT MpUHUMATh
Ha BXOJI IBa U300paKEHUSI — KAPTUHKY ¥ KapTUHKY C JIFOOBIM cTriieM. Ha BBIXO/ie mepBasi KapTHHKA
OyJIeT B TAKOM K€ CTUJIe, KaK BTOpasl.

2. PazButHe U TecTUpoBaHue Moeau. HyKHO MOAKCIEPUMEHTHPOBATh C pa3MepOM IIyMa
U JIpYTUMH TapaMeTrpamu, 4ToObl MOJIYYUTh HYXKHbIE CTHIM H300pakeHusa. ['0TOByIO0 Mozenb
HEOOXOJMMO COXpaHUTh U pazpadborats HeOombimoi GUI (imrobas roToBas OuOIMOTEKA, MOMXKHO
gradio).

3. Pa3pabGorathr koHTeiliHep Docker. Pa3paborarh KOHTEHHEp € TOTOBOW MOEIBIO
1 uHTepdencom.

Pe3yabTaT padoThl NIpOrpaMMHOro NPOAYKTA

1. JloxyMeHTa1us, KOTOpasi OMUCHIBACT KaXKIbIH IIar pabOThI C TAaHHBIMU U MOJICITBIO, & TAKKE
UX MCHOJIb30BAaHUE B PEATBHBIX YCIOBUSX.

2. IHCTpyKIIUU 10 yCTaHOBKE M HACTPOMKE OKPY>KEHUS sl pabOThI ¢ pa3paboTaHHBIM KOJIOM
U MOJIENIBIO B PEAThbHBIX YCIOBUAX. DTO MOXKET BKIOUaTh B ce0s co3manue Docker-koHTeliHEpOB,
YCTaHOBKY 3aBUCUMOCTEHN U IIpoyee.

IIpakTuko-opueHTUPOBAHHAsA 3a1a4a (Keiic) 15. 'eHepanus My3bIKH: co31aiiTe MOAEJIb,
KOTOpPasi MOKeT I'eHEPUPOBATh MY3bIKY HAa OCHOBE 33/IaHHBIX I1APAMeTPOB, HAIPUMEP CTHJIA
WA HACTPOEHMS.

[enb: pa3zpaboTaTh MOJIENb TEHEPAITUU MY3BIKH.

Jnig pa3zpaboTku MoJen HeoOX0JUMO BBITIOJHUTH CIEAYIONINE 3aauu.

JTanel 3a4a4u:;

1. Pa3paborath Moaeab. B3sSTh TOTOBYIO MOJAETh WM Pa3pabOTaTh MOJENb TeHEpaluH
MY3bIKH.

2. TectupoBanue monaeju. PazBepHUTE MOJIENb JIOKAIBHO M MPOTECTUPYUTE CKOPOCTH
reHEepaLVy.

3. MoneaupoBanue. J[ooOyunTe MOJENb U CO3/IaliTe HOBBII MPOMT Ha OCHOBE JKEIaeMOr0
pe3yabTara.

4. PasBuTHe M TecTHpOBaHue Moaeau. [locme Hy»XHO HUCHOJIB30BaTh TE€HEPATOP MIJIsS
reHepaluu HOBBIX H300paxkeHUil. Hy>XHO mo3KCiepuMEeHTHPOBATh C pa3MepoM IIymMa U JPYTHMH
napaMeTpamu, 4ToObI IONYYUTh HYKHBIE N300paxeHus. | 0TOBYI0 MOeNlb HEOOXOIUMO COXPAHUTh
u paspabortats HeOobIoi GUI (sro6ast roroBast OubamoTexa, MokHO gradio).

5. Paspa6oraTthr koHTeiiHep Docker. Pa3paborarh KOHTEHHEp € TOTOBOW MOJENBIO
1 uHTepdencom.

PesynbTaT padoThl NPOrpaMMHOIO NMPOAYKTA
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1. JlokymeHTa1us, KOTopasi OMUCHIBAET KaXKIbIi I1ar paboThl ¢ JTaHHBIMU U MOJIEIIBIO, a TAKXKe
WX MCIOJIb30BaHUE B PEAIbHBIX YCIOBUSX.

2. IHCTPYKIIUY 10 yCTAHOBKE M HACTPOMKE OKPYKEHUS ISl pabOTHI ¢ pa3paboTaHHBIM KOJIOM
¥ MOJICNIBIO B PEAIbHBIX YCIOBHUSAX. ITO MOXKET BKIIOYATh B ceOs co3ganue Docker-koHTeliHepoOB,
YCTaHOBKY 3aBHCUMOCTEH U mpoyee.

IIpakTuko-opueHTHPOBaHHAs 3a1a4a (Kelic) 16. CermeHTan st H300paskeHUi: co3aaiiTe
MoOJeJib, KOTOpasi MOeT pa3ledsiTh H300pakeHHe Ha OTAeJIbHbIE CerMeHTbl — [IJIfl
00Hapy:KeHHs )KMBOTHBIX HA KaMepax CJIesKeHHusl.

ens: 0OyueHne HEHPOHHOW CETH ISl paCIlO3HABAHUS JIUI] B OpPTraHU3aIIUH.

Jis pa3zpaboTku Mojen He0OX0IUMO BBITIOHUTE CIEAYIONINE 3aa4H.

JdTanbl 33/1a4U:

1 Xpanenue nanHbIX. Pazpabotats apxuTekTypy 0a3bl JaHHBIX AJIs XpaHEHUS HHPOpMAaIH
0 KUBOTHBIX.

2 OopadoTka nanHbIX. OOpaboTaTh JaHHBIC I 33/]a4l CETMEHTAIIUU.

3 Pa3pa6orka moaenau. Paspaborats HelipoHHyio cetb (OpenCV wmnm moOyro Ipyryio
MOJICIIb).

4 Pa3BuTHe U TeCcTHPOBaHHe Moaeau. Heo0XoauMo MpOBECTH TECTUPOBAHUE MOJEIN HA
HOBBIX JIAaHHBIX, ONITUMU3UPOBATH CKOPOCTh PAOOTHI MOJIENHU i pabOTHI C BUAECO.

5 Pa3zpa6orka API. Pazpaborats unrepdeiic 11t ObICTPOro 10CTyna K MOJEIH.

6 Pa3padoraTh koHTeiinep Docker. Pazpaborarh KOHTEITHEP ¢ TOTOBOW MOJIEIBIO.

Pe3yabTar padoThl NPOrPAMMHOIO NMPOAYKTA

1 JlokyMeHTaIus1, KOTOpasi OMUCHIBAET KAXKIbIH IIar padoThl ¢ TaHHBIMHA U MOJIETIBIO, & TAKKE
WX UCIOJIb30BaHUE B PEAIbHBIX YCIOBUSX.

2 MHCTpyKIMH IO YyCTaHOBKE M HACTPOMKE OKPYXKEHHUS sl paboThI ¢ pa3paboTaHHBIM KOJIOM
¥ MOJICNIBIO B PEAIbHBIX YCIOBHUSAX. ITO MOXKET BKIIOYaTh B ceOs co3ganue Docker-koHTeliHEpOB,
YCTaHOBKY 3aBUCUMOCTEHN U IIpoyYee.

[IpakTuko-opueHTupoBaHHas 3agada (keiic) 17. AHanu3 BpEMEHHBIX PAJNIOB: CO3JaWTe
MO/J1eb, KOTOpasi MOKET aHAJIM3UPOBATh BPEMEHHbBIE PSIJIbl JAHHBIX, JUIsl IPOTHO3UPOBAHUS TIOTO/IBI.

Heab: pazpaboTaTh peKOMEHIATETLHON MOAETHU AJIsl IPOTHO3UPOBAHMUSI TOTObI.

Jis pa3paboTku Mojen He0OX0IUMO BBITIONHUTE CIEAYIONINE 3aa4u.

JTanbl 33/1a4U:

1. Coop nanHbIX. J[aHHBIE O MOT0JIe MOKHO HAWTH B PA3JIMYHBIX HCTOYHHUKA.

2. OuncTKa U XpaHeHue JaHHbIX. OUUCTUTH JaHHBIE OT OLIUOOK U pa3paboTaTh apXUTEKTYPy

0a3bl JTaHHBIX U1 XpaHEHUs HHPOPMALIUU O TIOTOJIE.

71



3. Pa3pabotka momenu. Pazpaborats MOienbh MPOrHO3UPOBAHUE BPEMEHHOTO PsiJia.

4. Onenka u TectupoBanue. [IporectupoBars paboTy MOJENIH.

5. Harerpamuss monenu B mnpuioxenue. Cozgate mpocTtoil BeO-uHTEpdeiic, YToObI
M0JIb30BATEIN MOTJIM BBOAUTDH JaHHbBIE U MOIYYaTh IPOTHO3BI.

Pe3yabTaTr padoThl NPOrPaAaMMHOIO MPOAYKTA

1. JlokyMeHTa1us, KOTOpasi OMUCHIBACT KaXKIbIH IIar pabOThI C TAHHBIMU U MOJICITBIO, & TAKKE
UX HUCIIOJIb30BAHUE B PEAJIBHBIX YCIOBHSIX.

2. IHCTpyKIIUU 10 yCTaHOBKE M HACTPOMKE OKPY>KEHUS sl pabOTHI ¢ pa3paboTaHHBIM KOJIOM
1 MOJICNIBIO B PEAIbHBIX YCIOBHUSAX. ITO MOXKET BKIIOYATh B ceOs co3ganue Docker-koHTeliHepOB,
YCTaHOBKY 3aBUCHUMOCTEH U ITpoYee.

IIpakTuko-opreHTHpOBaHHAas 3agada (keiic) 18. Pacmo3naBaHue peuu: co3faiiTe MoJenb
pacrno3HaBaHUs pedH, YTOObI TPeoOpa3oBaTh peub B TEKCT, KOTOPOE MOHUMAET MAallluHa.

Hean: oOyyeHre HEHPOHHOMN CETH JJI PaCIiO3HABAHUS PEUH ISl TOJIOCOBOTO TTOMOIITHUKA.

Jnst pa3pa®OTKH MO/IEIH HEOOXOAUMO BBIMOIHUTH CICAYIOIINE 3a1a4H.

JdTanbl 33/1a4U:

1. Xpanenue nanubix. PazpaboTtaTth apXuTekTypy 0a3bl JaHHBIX JUIsl XpaHEHUs UH(pOopMaluu
0 JIIOJSIX U UX PEUH.

2. O6paboTka nanHbIX. O6paboTaTh JaHHbIE 171 33191 OMOMETPHH — BEKTOPU3UPOBATH 3BYK
B MaTpHIIbI.

3. Pa3pabotka monenu. Pazpaborats HEHPOHHYIO CETh M TIPOBATUIUPOBATH MOJICTb.

4. PazBuTHEe W TeCTUpOBaHHE Mojeau. HeoOXoauMo MpoBECTH TECTUPOBAHUE MOJETH Ha
HOBBIX JaHHBIX, ONTUMHU3HUPOBATH CKOPOCTH PabOThI MOJIENH Il pabOTHI C BHJIEO.

5. Pa3paborats konteitnep Docker. PazpaboraTs KOHTEIHEP ¢ TOTOBOI MOJIENBIO.

Pe3yabTaTr padoThl NPOrPaMMHOIO MPOAYKTA

1. JloxymeHTaus, KOTopasi OMUCHIBAET KaXKIbI I1ar paboThl ¢ JTaHHBIMU U MOJIEIIBIO, a TAKXKe
UX HUCIIOJIb30BAHNUE B PEAJILHBIX YCIOBHSIX.

2. IHCTpYKIUH IO YCTAaHOBKE U HACTPOUKE OKPYKEHUS /7151 PaOOTHI ¢ pa3paboTaHHBIM KOJIOM
1 MOJICNIBIO B PEAIbHBIX YCIOBHUSAX. ITO MOXKET BKIIOYAaTh B ceOs co3ganue Docker-koHTeliHEpOB,
YCTaHOBKY 3aBHCUMOCTEH U mpoyee.

[IpakTuko-opuenTupoBanHas 3agada (keiic) 19. IlnanupoBaHue MapIIpyTOB: CO3JaWTe
MOJIeJIb, KOTOpasi MOKET IUIAaHUPOBATHh ONTUMAlbHBIE MAPUIPYTHI Il TPAHCIOPTa WA JIPYTUX
MIPOEKTOB.

Heab: 00yueHne Moeu s MOMCKA ONTHUMAIbHOTO MapIIPyTa.

JTanel 3a7a4HU:
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1. Pa3zpaboTrarh CKpUIT ISl HTApPCUHTA PACCTOSTHUI M IOPOT.

2. IlpenobpaboTaTh AaHHBIE — OYHCTUTH OT JyOJIMKAaTOB/TIPOITYCKOB WJIM 3aIOJIHUTH
IPOIYCKH.

3. Pazpaborate apxutekTypy u monaensb bJI.

4. OOy4yuTh MOJETh MAUIMHHOTO OOyYEHHUS Ha OCHOBE MaHHBIX — JUIS PEKOMEHIAIMHU
MHUHHMAaJIBHOTO PACCTOSHUS U BRIOOpa ONTUMAIBHOTO MapILIpyTa.

5. HachITuTh 1anHbIe A7 Ty4lei paboThl MOJEIH.

6. CoxpaHuTh MOJIEIb It Oyayiei paboThl.

7. Pa3zpaboTaTh KOHTEHHEP C aBTOMATHYECKOW 00pabOTKON JaHHBIX U 00YYECHHUEM MOJIEIIH.

8. Pazpaborath mpoctoii BeO-unTepdeiic 1 ObICTPOro JOCTyMa K MOACIH.

Pe3ysbTaT paGoThl MPOrpaMMHOI0 MPOAYKTA

1. JloxymeHTa1us, KOTopasi OMUCHIBAET KaXKIbIi I1ar paboThl ¢ JTaHHBIMU U MOJIEIIBIO, a TAKXKe
UX HCIIOJIb30BAHUE B PEATIbHBIX YCIOBHSIX.

2. IHCTpYKIUH IO YCTAaHOBKE U HACTPOUKE OKPY>KEHUS 17151 paOOTHI ¢ pa3paboTaHHBIM KOJIOM
U MOJIETIbIO B pEalIbHBIX YCIOBHSIX. DTO MOXKET BKJIIOYATh B ce0s co3nanue Docker-koHTeitHepoB,
YCTaHOBKY 3aBHCUMOCTEH U mpoyee.

[IpakTuko-opueHTUpoBaHHas 3amada (keiic) 20. ABTOMaTH3aIusi MPOIECCOB: CO3JaNTe
MOJIeNlb, KOTOpasi MOXKET aBTOMATU3MPOBATH IOBTOPSIOMIMECS OW3HEC-TIPOIECChl, HampuMep
00paboTKy 3aKa30B WK COOp JTaHHBIX.

Heab: 00yyenune Moaenu sl ONTUMHU3ALIMY TPOLIECCOB OU3Heca.

JTanel 3a7a4u:;

1. IlpoBectu EDA — nannble o padote kaxaoro oraena u padorsr, KPI cotpynnukos.

2. Cobpatp monHbId oT4eT B Jupyter notebook — OCHOBHBIE 3aKOHOMEPHOCTH B JaHHBIX U
cratuctuyeckuit ananus. CGopMupoBaTh BUTPUHY TaHHBIX.

3. PaccMoTpeTh BO3MOKHBIE CITOCOOBI aBTOMATHU3AIMHM PYTUHHBIX 33a]1a4 OT/IEJIOB.

4. IonoOpate Mo MAIIMHHOTO O0yueHHst U 00yYUTh HA TeX 3ajJadax, KOTOPBIE XOTUM
YIPOCTUTb.

5. CoxpaHuTh MOJEIb It Oyayiiei paboThl.

6. Co31aTh MpE3EHTAIMIO0 C BO3MOYKHBIM PEIICHUEM MPOOJIeM U peaTn3allii PEIICHHH.

7. 3anmycTUTh MOJIENb U TipoBecTH A/B-TecTupoBanue.

B kauectBe pe3ynbpTara paboThl MPOrPaMMHOTO MPOAYKTA BBUIOKUTH pe3ysbTaT Ha github u

MPEIOCTaBUTh UHCTPYKIIMIO.
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[TpakTuko-opueHTHpOBaHHAs 3a/1a4a (keiic) 21. Pacno3naBanne 00bEKTOB: CO3/1aliTe MOJIENb,
KOTOpasi MOXET pacrno3HaBaTh OOBEKThl Ha H300paKEHWHW WU B peaJbHOM BPEMEHU -
aBTOMATHUYECKOE PACMO3HABAHNE HOMEPOB aBTOMOOHIICH.

ean: oOyyeHre HEHPOHHOM CETH JJI PacliO3HAaBaHKS HOMEPOB MaIlTUH.

Jng pa3zpaboTku MoJen He0OX0JUMO BBIIOJHUTH CIEAYIONINE 3aJauu.

JTanbl 33/1a4U:

1. O6pabotka nmanHbix. OOpaboTaTh NaHHBIC JUIS 3aJa4d CETMEHTALUH W OIpPE/EICHUs
3HAYEHU Ha HOMEpE.

2. Pa3zpabotka monenu. Pazpabortate HeiponHyo cetb (OpenCV unm mo0yio JIpyryio
MOJIEIh ).

3. Pa3pabotka BJI. Pazpaborats apxutektypy b/l 11 XpaHeHUs: HOMEPOB U MAaIlliH, a TAKKe
HN300pakKeHU.

4. PazBuTHEe W TeCTUpOBaHHE Mojeau. HeoOXoauMo MpoBECTH TECTHPOBAHUE MOJETH Ha
HOBBIX JIaHHBIX, ONITUMU3UPOBATH CKOPOCTh PAOOTHI MOJIENHU ik pabOTHI C BUAECO.

5. Pa3pabortka API. Pa3zpaborats unrepdeiic st ObICTPOro 10CTymna K MOJEIH.

6. Pazpaborats konTelinep Docker. Pazpaborars KoHTEHHEP ¢ TOTOBOW MOJCIIBIO.

Pe3synbTat paboThl MPOrpaMMHOTO MPOAYKTa

1. JloxyMeHTa1us, KOTOpasi OMUCHIBACT KK IbIH IIar paboThI C TAHHBIMU U MOJICITBIO, & TAKXKE
WX HUCIIOJIb30BAHKE B PEATTbHBIX YCIOBHSIX.

2. IHCTpyKIIUU 10 yCTaHOBKE M HACTPOMKE OKPY>KEHUS sl pabOThI ¢ pa3paboTaHHBIM KOJIOM
¥ MOJICNIBIO B PEAIbHBIX YCIOBHUSAX. ITO MOXKET BKIIOYAaTh B ceOs co3ganue Docker-koHTeliHEpOB,
YCTaHOBKY 3aBHCUMOCTEN U IIpoyYee.

KpI/ITepI/II/I OLICHHUBAHMA, ITKaJIa OCHUBAaHUA

0—4 Ganna: UMEIOTCSI COZEPIKATEIbHBIE U JIOTHYECKHE OIMOKH, pellieHue Kelica He HalJIeHO;

5—6 GamioB: pemieHue Kelica B EJIOM HalJeHO, HO OHO HEONTHUMAIIBHO W/WIA UMEIOTCS
JIOTHYECKHE OLINOKU;

7—8 6anyoB: peneHre Keica HaiIeHO, HO MMEIOTCS HETOYHOCTH B PEIICHUH;

9-10 GatoB: perieHue Keica HailIeHO, OMMOKH OTCYTCTBYIOT.

MaxkcuMaabHO BO3MOXKHOE uncio 6amioB — 10:

He MeHee 9 0allJIOB — «OTIIMYHOY;

7—8 6aIIIOB — «XOPOIIOY;

5—6 6aI0B — «YIOBJIETBOPHUTEILHOY;

0—4 6amia — «HEyIOBIETBOPUTEILHO.
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B xone uToroBoil arrectanuu oOydaromipecs: JOJKHBI MPOAEMOHCTPUPOBATH CIEIYIOIIHE
3HAHUSI, YMECHHSI U HABBIKU:

3HaTh:

— (yHKLIMH, 337]a41, HABBIKH, CO/IepKaHue pabOThl apXUTEKTOpa B 0071aCTH HCKYCCTBEHHOTO
WHTEIJIEKTA;

— OTIpeJIeNICHU s, UICTOPHIO PAa3BUTHS U TJIABHBIE TPEH/IBI HCKYCCTBEHHOTO MHTEIIICKTA;

— OCHOBHBIC THIIbI, UICTOYHUKHU OOJIBIITUX JIAHHBIX, MPOOJIEMbI 0€30MacCHOCTH;

— METO/JIbl U TPOrPAMMHBII HHCTPYMEHTAPHI TEXHOJIOT UM OONBIINX JaHHbIX;

— CHHTAKCUC W CEMaHTHUKY OCHOBHBIX SI3BIKOB HMCKycCTBeHHOro uHTeiwiekra (Python,
JAVA/C#/C++/Scala) n ocHOBHBIE IPHEMBI TPOIPAMMHUPOBAHUS HAa HUX;

— OCHOBHBIE AJITOPUTMBI, UCITIOIb3yEMBIE B SI3bIKAX MPOTrPAMMUPOBAHMUS;

— 06a30Bbl€ MOHATHSA U BO3MOXXHOCTH TEOPHH UTP AJISl X IPUMEHEHUS B 00JIaCTH MAIIUHHOTO
00y4YeHHUS U UCKYCCTBEHHOT'O MHTEIIJICKTA;

— METO/Ibl, MHCTPYMEHTAIILHBIE CPEICTBA U CTAHMIAPTHI CTATUCTUYECKOTO U OMHCATEIHHOTO
aHaJIM3a TaHHBIX;

— cUCTeMbl 00pabOTKM W aHanmu3a Oonbpmux MaccuBoB naHHBIX (SQL, NoSQL, Hadoop,
SPARK u ap.): mpuHIUIB paboThl, PyHKIHMOHAN, S3bIK 3aIPOCOB, IPEUMYILECTBA U HEJOCTATKH;

— OCHOBHBIE IATHOPMBI TAHHBIX (00JIAYHBIE M BHYTPHUKOPIIOPATUBHEIC), IPUMEHSIEMBbIC

pu pa3paboTke pernieHui Ha ocHoBe MU;

— apXUTEKTYypy, HMPUHLUIIBI, MPOIECcC, CTaAUU U METOAOJOTUU pa3paboTKU pelieHuid Ha
ocHoBe NU;

— OCHOBHBIE BHUJIBI MPEJCTABIICHUS JAHHBIX: TA0IMYHBIC, TPadOBbIC, BPEMECHHBIE PSIJIBI;

— TPUHIMIBL, COAEp)KaHWE M OOJACTH TMPUMEHEHHUS MacCOBO-TApaLICIbHON 00pabOTKH
U aHaJlM3a JaHHBIX JUJIS YCKOPEHUSI MAlTMHHOTO O0y4eHHUS;

— OCHOBBI METO/IOB ONITHMH3AITUH;

— TEXHOJOTUH, METOIbl M WHCTPYMEHTHl MAIIMHHOTO OOy4YeHUsS Ui PEUICHHS
po)eCCHOHANIBHBIX 3a71a4;

— TEXHOJIOTHH PACIIPEICIICHHON 00pa0OTKN JaHHBIX;

— MIPUHIIMIIBL ¥ COIepKaHue pabOThI C pacIpeIeICHHBIMU KJIAaCTePHBIMU CUCTEMAMHU;

— OCHOBHBIC YPOBHU MPE/ICTABICHUS JaHHBIX;

— TE€XHOJIOTHMH U METO/IbI TOTOKOBON 00paOOTKHU TaHHBIX;

— ApXUTEKTYypbl COBPEMEHHBIX HEHPOHHBIX CETe M HMX HUCIOJb30BAaHUE [UJIsl PEIICHUS

npohecCHOHANBHBIX 3a]1a4.
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Ymers:

— MPUMEHSITH CUCTEMBI 00paObOTKH U aHaIM3a OOJBIINX MACCHBOB JJAHHBIX;

— IPUMEHSATH CUCTEMBI KOHTpOJIs Bepcuid Git nmst pa3paboTKy pelieHni Ha OCHOBE SI3BIKOB
POrpaMMHUPOBAHUS;

— OPUMEHATH A3bIK SQL 114 MPUKIATHBIX PEIICHUI;

— IPUMEHSATH SI3BIK NporpammupoBanus Python u Gubnuorexn npu pa3paboTke pereHuit Ha
ocHoBe NU;

— HCIOJIb30BAaTh OCHOBHBIE CTATUCTHUECKHUE METO/Ibl aHaJIN3a JaHHBIX;

— BU3YaJIM3UPOBATh aHAIU3UPYEMbIE JaHHBIE;

— npoBoaAuThL EDA — pa3Be1ouHbIN aHATU3 TaHHBIX;

— MozenupoBath AanHbie B xpanmwnuiiax (DWH, Data Lake, NoSQL xpanunuina qaHHBIX ),

— MPUMEHSTH METO/Ibl MAIIMHHOTO 00YYEeHHS 17151 pabOThI ¢ OOJIBIIMMH JaHHBIMU;

— HUCTIOB30BaTh MUHBI JaHHBIX (kafka) mpu oOpaboTke OOIBIMX JaHHBIX;

— CTPOUTH MOJIENb ISl IPOTHO3UPOBAHUSI BPEMEHHOTO PsI/Ia;

— CTPOUTH MOJIENb JIJIsl PEKOMEHIATEeIbHBIX CHCTEM;

— HCIOJIb30BaTh KOHTEIHEPU3ALIUIO U Pa3BEePTHIBATh MOJIEb B IPOU3BO/ICTBO;

— IPUMEHATH TEXHOJIOTMH KOMIIBIOTEPHOIO 3peHHs sl 00paboTKU M300pakeHU U BHUJIEO,
3a1a4 OMOMETpHH;

— TPHUMEHSTHh TEXHOJOTHH OOpa0OTKH €CTECTBEHHOTO SI3bIKA IS aHAIM3a U TEeHepaluu
TEKCTOB;

— TPUMEHATH TEXHOJIOTUU OOy4YeHHUS C TMOJKpEIUIeHHeM [UIsl 3ajad aBTOMaTHU3aliu
MIPOU3BOJICTBA M TPAHCIIOPTA;

— UCMOJIb30BaTh IU(POBbIE MIATHOPMBI aHATTN3a JAHHBIX JIsI PEIICHUS

po¢eCCHOHANBHBIX 3a]1a4.

Baagern:

— si3pikaMu niporpammupoBanus (Python, JAVA/C#/C++/Scala) ans peanuzanu METOI0B
aHaJIM3a U CTPYKTYPHUPOBAHHUS TaHHBIX;

— OCHOBHBIMH WHCTpyYMeHTamH il pabotel ¢ manHbiMu (Git, Docker, CI/CD, RestAPI,
Jupyter notebook, kaggle, Nvidia Cuda, VS, IntelliJIdea);

— HaBbIKaMHU pPabOTHI C OCHOBHBIMU OmbOmMoTekamu Python nis Bu3yanusanuu JaHHBIX
(Matplotlib, Seaborn, Plotly);

— HaBBIKOM CO3/IaHUS JIOTHUECKOH U pu3ndeckoi 6a3pl JaHHBIX;

— HaBBIKOM ycTaHOBKM Hadoop Ha BUpTyanbHYIO MallIUHY;

— HaBBIKOM Mcnoyb3oBanus Docker;
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— HaBBIKOM paboTsl ¢ MapReduce, PySpark;

— HaBbIKOM Bl-aHanutuku;

— HaBBIKOM paboTsl ¢ Numpy;

— croco6aMu yIydlIuTh KaueCTBO MOJICNH ¢ TTOMOIIbio MeTo10B Feature engineering;

— HaBBIKOM Hcnoib30BaHus onbmmoTexku PyTorch, npumenenus GPU B PyTorch;

— HaBBIKOM ITOCTPOEHUS MOJTHOCBSI3HOW HEHPOHHOM CETH IS 3a71a9i KIIaCCU(PUKALINU;

— HaBBIKOM pabOTHI ¢ TeHepaTUBHBIMU MoessMu GAN [1st 3a/1a4 TeHepalvy;

— HaBBIKOM PAa0OTHI C aBTOKOIUPOBILMKAMH ISl 3a7a4 YMEHbILIEHUS Pa3MEPHOCTH U TIOHUCKA
aHOMAJINH;

— HaBBIKOM paboTHI ¢ TexHOJorue RL — 00y4eHus ¢ moaKpernyieHueM;

— sI3BIKaMH 3arpocoB it obpamienus k CYB/I;

— OCHOBHBIMU MPHUHIMIIAMU, BO3MOKHOCTSIMU U MOPSAIKOM MIPUMEHEHHUS METOI0B 00yUYEeHHUS
C yuuTeneM u 0e3 yuuTess AJs penieHus 3aaa4 KiacCu(GUKauu TaHHbIX;

— METOJIaM{ MAIIMHHOTO O0yUYeHUsI U HEMPOHHBIX CETEH;

— MaTeMaTH4YeCKUMU METOJaMH aHaJIu3a JaHHBIX;

— KYJbTYpOU NMOCTAHOBKH M IUIAHWPOBAHUS MOCJIEIOBATEILHOCTU PEIICHUS 3a/1ay aHallnu3a
JaHHBIX U KJ1accu(UKALINH;

— HaBBIKAMU aHallM3a PEAbHBIX 3aJlad U3 Pa3NUYHBIX MPEJAMETHBIX o0JjacTell Ha YpOBHE
OTJENBHBIX MOJX00B U KOJUJIEKTUBAMU aITOPUTMOB;

— HaBBIKaMU PabOTHI ¢ OMOIMOTEKaMH, IPOrpaMMHBIME TIaTGopmamu (bpeiiMBOpKaMu) U

IIporpaMMHBIMHU KOMIIJIEKCaAMU MAIlIMHHOI'O O6quHI/I$I.

Tyroit 1.A. Axanemuueckuit gupextop OO0 «1T»

Pa3paboTunku

NPOrpaMMbI:

Anekcanapos A. ©. PyxoBoaurens mnargopmsl Big Data mexxayHapo1HOM KOMITAHUU

«Jerckuit mup» (OO0 «JIM -TEX»)

Bbamanos AA. Data-unxenep OOO «1T»

T'anees A.P. Bunie-npe3ueHT 1o skcnepTHO-aHATUTHYECKOU aestenbHocTu Corosa
YYaCTHMKOB OTHOILICHHH B cdepe 00pazoBaHMsI, KaHAUIAT
TEXHUYECKUX HAYK

Ha6oxa M.B. Ceprudunuponannsiii Bl Data Analyst, nHauBH Ty aIbHBIN

NpCANIPUHUMATECIb, KAHANAAT TEXHUYCCKUX HAYK

Huxanopos 1. M. Pazpaborunk OOO «1T»
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Pomzuu C.U. JlotieHT KadeIpsl MATEMAaTHYECKOTO 00ECTIeYEHUS U TPUMEHEHUS
OBM [OxHoro deaepanpaoro yauepcuteta (FODY), kanaugat
TEXHUYECKHUX HAYK
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