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N 1cemecTp

MporpamMmmMmmnpoBaHue HayunTecb nporpammupoBatb Ha Python, M3y4nTe OCHOBHbIE CTPYKTYPbl
Ha Python D,aHHin(, NPUHLMMbI OOl'I 1N 06paboTky ncktoveHnn. Nonméere, kak NncaTb

YUCTbIN N 3GPEKTUBHDBIN KOA, PaboTaTb C bnubnmnorekamm gns aHanmsa
MNDOU [AaHHbIX. Pa3bepéTtech B OCHOBaX TECTUPOBAHUS M MHCTPYMEHTaxX KOHTPONS
513.e. BEPCUN.

[Mprmepbl NPOEKTOB

Co3paguTe nporpamMmmy ans pernctpaumm u oTcnexXmBaHms NpPoayKTos
B XONOAUNBbHUKE, a TaKXXe peanunsyeTe KIaCCUYECKYIo Urpy «3MenKar
Ha Python.

NHCTPpYMEHTbI

Git, GitHub, VS Code, Flake8, Pytest, bash, venv.

MNpeanoaroroska v aHanus HayuunTtech ounwaTb JaHHbIE OT BbIOPOCOB, MPONYCKOB 1 Ay6n1MKaToB,
a Takyke Npeobpa3oBbIBaTh Pa3Hble GopMaThl AaHHbIX.
[aHHbIX peobp p dop il
MpaKTUKyM [MprMepbl NPOeKTOB
6 [MpoaHannsnpyeTe AaHHble O KNneHTax baHKa 1 onpeaennTe, Kakme
3. €. nokKasaTesim BNUSIOT Ha X KPeANTOCNOCOOHOCTb.
NHCTpYMEHTHI
Python, Pandas.
MalunHHoe obyyeHue MNMo3HakomuTech ¢ bubnmoTtekon scikit-learn n uMKNOM co3gaHna Mmogenm
C yunTtenem MalUMHHOro oby4yeHus. Y3HaeTe, Kak NoaroToBUTh AaHHbIe /19 MALLUHHOMO
obyuyeHuns n npoepuTb paboTy mogenn. OcBonTe NUHENHbIE N HENMHENHbIE
MDA mMopaenn. Hayumtech peluaTtb 3agaum perpeccum un knaccmobukaumm. OcsomTte
33.e. HOBblE METPUKWN KayeCTBa MOAeNu 1 noaxodbl ona nx ynydwenus. Nayunte
OCHOBbI TMHENHOM anrebpbi.
[MpuMepbl NPOeKToB
Pa3paboTaete Mmogenb MalLIMHHOIO 00y4YeHUs, KOTopas MOMOXET BnagenbLUam
MONI0YHOM pepMbl NPUHUMATL 3GDEKTUBHBIE PELLEHUS.
NHCTPYMEHTHI
Scikit-learn, SVM, kNN, NumPy.
ba3bl JaHHbIX U A3bIK SQL Pa36epéTer, YTO Takoe 6a3a JaHHbIX, U Hay4dnTeEChb NMNCaTb C/1I0XXHbIE 3arpoChbl
MUDU K Hel. [NonMMETe, Kak cumTaThb KtoyeBble busHec-MeTpukn Yepes SQL-3anpochl
1N noaknoyaTbcs K 6asam gaHHbIX 13 Python.
53.e.

MpuMepbl MPOEKTOB

HanuweTe pag 3anpocoB pa3HoM CNOXHOCTU K 6a3e JaHHbIX, B KOTOPOMN
XPaHUTCA MHPOPMaLMA O BEHUYPHbBIX MHBECTOPAX, CTapTanax U MHBECTULLMAX
B HUX.

C nomouupto Python 1 SQL noakntoumnTech K 6a3e aaHHbIX, NocUYnUTaeTe

N BU3yanu3mnpyeTe K/toueBble METPUKM CEPBUC-CUCTEMbI BOMPOCOB 1 OTBETOB
O NMPOrpamMmmMmMpPoBaHNN.

NHCTPpYMEHTbI
SQL, PostgreSQL.
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Blun MeToAbl BUu3yanansauumn MNo3HakomMuTECh C NPUHLMMNAMM BU3HEC-aHANMUTUKM N Hay4YnTeCh NpeBpaLLaTh
[aHHble B LieHHble bu3Hec-pelueHns. OcBouTe MeToapbl cbopa, 06paboTKm

N BU3yanu3aumm gaHHbIX. VI3yumTe ocCHOBHblE METPUKIN, MOKa3aTenm
[MpakTnkym 3pdeKTUBHOCTU N cnocobbl X MHTepnpeTauun. bygeTe pabotaTb

33 e. C MHCTPYMeHTamu BI, cTpouTb Aawbopabl M aBTOMaTU3MPOBaTb OTYETHOCTD.

AAHHbIX

MpuMepbl MPOEKTOB

Co3pagute MHTEPAKTUBHbBIN gawbopa, 18 aHanm3a NpoaaXk U KIMMEHTCKOro
noseneHns. Cobepéte gaHHble U3 6a3bl, NOArOTOBUTE UX A1 aHanm3a

N BU3yanusmpyeTe KitoueBble MeTpUKN. HacTponTe aBToMaTnveckoe
oOHOBNEHME OTYETA U CO3daamnTe yaobHbIN nHTepdenc ¢ gawwbopaom B Bl-
cucteme. lNpoaHanmanpyeTe TpeHabl, BbiISBUTE aHOManun n chopmumpyerte
pekomMeHgaummn onia busHeca.

NHCTPpYMEHTbI
Datalens, Superset.

CneumaanHe pa3genbl [Mo3HakOMUTECH C OCHOBaMUM TEOPUN BEPOSTHOCTEN N X MPUMEHEHNEM
B aHanm3e AaHHbIX. MI3yumnTe 3aKoHbl pacnpeaeneHns CnyvanHbliX BeNTMYMH,
METO/bl OLEHKUW BEPOSITHOCTEN M OCHOBHbIE TeopeMsbl. HayumTteck paboTaTb
MNDN C ONCKPETHbIMU N HEMpPepPbIBHbIMU pacnpeneneHnamm, BbivHnUCnAaTb
33.e. MaTeMaTnyecKoe OXnaaHue, ANCnepcuio n kosapmaumto. Pasbepétech
B MeToAax 6banecoBCKOro aHann3a, 3akoHax b0onbLINX YMcen 1 LLeHTPanbHOM
npenenbHon TeopemMe.

TeopuKn BepoATHOCTEN

[MprMepbl NPOeKToB

Cmopenunpyete cucteMy nNpeackasaHusa Cnpoca C y4eToM HeonpeaeneéHHOCTI.
Pa3paboTaeTe BEPOATHOCTHYO MOAEb, OLIEHNBAIOLLYIO CMPOC Ha TOBApbI

C YYETOM CE30HHOCTU U CNy4vanHbIX $akTopoB. [lpoBeaeTe aHanm3
NCTOPUYECKUX AaHHbIX, NMOCTPOUTE pacnpeneneHns BEpPOSTHOCTEN,
npnMeHuTe metodpl MoHTe-Kapno ans nporHo3mpoBaHMs U OLIEHUTE
AoBepuTeNbHble MHTepBanbl. Busyanusnpyete pe3ynbTaThbl U CAENaeTe
BbIBOAbl O CTAOMNBHOCTN MOAENW.

NHCTPpYMEHTDI
Python, NumPy, SciPy, Statsmodels, Matplotlib, Seaborn.

CneumaanHe pa3genbl [Mo3HakoMMTECH C OCHOBaMM MaTeMaTUYeCKOM CTaTUCTUKN N MEeTOL4aMM
NpoBepKU rmnoTtes. Hayuntecb paboTtatb C OCHOBHbIMW pacrnpeaeneHnsamMm,

MaTeMaTU4eCKon CTaTUCTUKN
paccunTbiBaTbh JOBEPUTETIbHbIE MHTEPBAJIblI N aHATN3NPOBATb ANCMNEPCULO.

MNDU OcBoviTe MeTOAbl OLIEHKM NapPaMeTPOB M MPOBEPKM CTaTUCTUYECKMX

33. e, 3aBMcUMocTel. Pa3bepéTech B koYeBbIX MOAXOAAX K aHANN3Y AaHHbIX,
Hay4MTeChb MPUMEHSTb UX B 3a4a4aX MaLUMHHOIO OBYYeHUS N NHXEHePUM
LaHHbIX.

[MprMepbl NPOeKToB

[MpoBenéTe CTaTUCTUYECKMNA aHann3 GaKTOPOB, BIUSIOLMX Ha YCNEBAEMOCTb
ctyneHToB. Cobepéte n obpaboTaeTe AaHHbIE O CTYAEHTaX, UX 3aHATUSX,
OLleHKaXx M BHelHmnX dakTopax. MiccnegyeTte OCHOBHbIE CTaTUCTUYECKMe
3akoHOMepHocCTU, NpnuMeHnTe ANOVA, perpeCcC1MOoHHbIN aHanns n TecTbl
rMnoTe3 41 BbIIBNEHMS 3HaUMMbIX GakTOpOoB. PaccunTaeTe goBepuUTenbHble
NHTEpPBasbl N NPOBEPUTE MMMNOTE3Y O BAUAHMN YYEBHbIX NPUBbLIYEK

Ha nToroeble pe3ynbTatbl. OdopmmTe BbIBOADI B BUAE aHATMTUYECKOrO OTUETA
C BU3yannsauusmm.

NHCTpPYMEHTBI
Python, NumPy, SciPy, Statsmodels, Matplotlib, Seaborn.
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A/B-TecTupoBaHue Hayuntecb rotoBuTb 1 nposoanTb A/B-TectuposaHue. Pa3bepérecs,

MU Kak HaTn 6anaHc Mexkay nony4YeHmMem NonesHbiX pe3ynbTaToB
N 3aTPaYeHHbIMU pecypcaMin. Y3HaeTe, Kak KOpPeKTHO nucrnonb3osatb A/B-
33.e. TECTUPOBAHWE NPU NPUHATUN PELLEHUN.

[MprMepbl NPOeKToB

MpoBenéte A/B-TecTMpoBaHMe HOBOIO NPOAyKTa B ayamMocepBucCe.

Bo3bméTe Ha cebsa ponb aHannTMKa NPUNIOXEHUS ANs NPOCYLUVMBAHUS
ayanokHur. OnpegenvTe LeneByto ayauTopuio A1 NpoaBUKEHNA HOBOW
NOANMUCKU Ha OETCKME ayANOKHUTN N CMPOEKTUPYETE SKCMEPUMEHT.
PaccumTaeTte knto4yeBble METPUKU, BblibepeTe onTMasbHbI 0OObEM BbIOOPKMN

N OLEHUTE CTAaTUCTUYECKYIO 3HAYMMOCTb pe3ynbTaToB. [poBeaéTe aHanus
AaHHbIX, chopMUpPYeTE NOPTPET NONb30BaTeNS M 0O0CHYeTe BU3HEC-peLLeHME
Ha ocHoBe A/B-TecTa.

NHCTpPYMEHTBI
Python, NumPy, SciPy, Statsmodels, Matplotlib, Seaborn.

l 2 cemecTp

ANropuTMbl U CTPYKTYPb! Mo3HaKOMUTECH C NPUHLUMNAMM NPUMEHEHWUS aNrOPUTMOB A/19 PeLLeHUs
Pa3NNYHbIX 3ad4a4. HayumTecb HaxoauTb 1 Peann3oBbiBaTb aflbTePHATUBHbIE
cnocobbl peLleHuns, oLeHnBaTb UX 3PPeKTUBHOCTbL. Pa3bepéTech B KOYEBbIX
[MpakTnkym CTPYKTYPax AaHHbIX M1 OCBOUTE X MPUMEHEHME A1 ONTUMASIbHOIO PeLleHns
73. e. KOHKPETHbIX 3adau.

AAHHbIX

[Mpumepbl NpoekToB

Pa3zpaboTaeTe NOMCKOBYIO CUCTEMY )19 TEKCTOBbIX JOKYMEHTOB.

Co3pgaguTte NOUCKOBbLIN aNifOPUTM, KOTOPbIN MHAEKCUPYET TEKCTOBbIE dhasibl
N NO3BONSET ObICTPO HAXOAMUTb HYXXKHbIE AOKYMEHTbI MO K/TII0YEBbLIM C/IOBAM.
PeanunsyeTte oCHOBHbIE CTPYKTYPbI AaHHbIX (X3W-Tabnuubl, oepesbs, rpadbl)
ANA XpaHeHna nHaekcoB. ONTMMKU3npyeTe NOUCK C MOMOLLbIO MPEePUKCHbIX
nepesbeB (Trie) nnm obpatHoro nHaekca. OueHnTe NPON3BOANTENBHOCTb
anropuTMa U cCpaBHUTE pasnmnyHble nogxoabl. OdopmuTte Koa, B BUae
MOAY/IbHOrO NPOEKTa U NPOTEeCcTUpyeTe ero.

NHCTpYMEHTbI
Python.

MalumHHoe obyyeHne Hayuntecb NnpMMeHATb MallMHHOE 00y4YeHme O HabopPOoB AaHHbIX,
6e3 yuntens He MMeLLMX SIBHOIO NPU3HaKa A5 NpeackasaHus. BolyunTe npakTukuy,

MO3BONAOLLME KNTACTEPU30BaATh AaHHbIE, YMEHbLLIATb UX Pa3MepHOCTb
MNDOU N HAaXoOUTb aHOMaNW.

33.e. MpyMepbl NPOEKTOoB
Pazpenute nokynarenen mara3mHa Ha CerMeHTbl U MOMMETeE,
YyeM 3TU CerMeHTbl Mexay cobor oTnnyatoTCs.

NHCTpPYMEHTBI
Scikit-learn.

Yye6Has npakTuKa MporpamMmma ancumnarHbl MTOMOXET YriyOunTb U MPUMEHUTb Ha NPaKTUKE
MUDU NonyYeHHble TeopeTnveckmne 3HaHus. Bbl nonyyunTte onbIT paboTbl
C peasibHbIMU AaHHbIMU OT 3aKa34MKoB. CMOXeTe Pa3BUTb HABbIKU
23.e. OopraHu3aLmMm NpoLecca  CaMoCTOSATENbHOIO MPUHATUSA pelleHnin. CobepéTte
Kencbl ANnsa nopTdonmo 1 3amTnTe CBOU NPOEKT.
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MpuHuMnbl paspaboTkn
Ha Python
MINDU

53.e.

OnepaunoHHble CUCTEMDI
cemenctBa Unix
MNDU

43. e.

MporHosnpoBaHue
BPEMEHHbIX pSaoB
[MpakTnkym

53.e.

HaBblkn KOMMyHUKaLuun
U npencraBieHns gaHHbIX
[MpakTUKym

33.e.

Mo3HaKoOMUTECH C NPUHLMMNAMM Pa3paboTKM MPOMBbILLIIEHHOMO MNPOrPaMMHOr0
obecneyeHmsa. HayumTtech NpoekTMpoBaTh byayLume NporpaMmsbl, paboTtaTb

C CUCTEMAaMM KOHTPOJA BEPCUI U yNpaBnsaTb 3aBucnmoctamu. OcBounte
NPaKTUKN TECTUPOBAHUSA, OTNaAKN U Pa3BEPTbIBAHUA.

[MprMepbl NPOeKToB

HanuweTte nporpammy, no3BoNSOLWY0 aBTOMATU3NPOBATb PYTUHHbIE
onepaumun Ha paboyem mecTe.

NHCTpPYMEHTBI

Python, VS Code, flake8, Pylint.

[Mo3HaKoOMMTECH C OCHOBAMM ONepaLMOHHbIX CUCTeM ceMencTBa Unix

N NX apPXUTEKTYPON. HayunTtech paboTtaTb C $panioBon CUCTEMON, NpPOoLIecCamMm
n ynpasneHmem pecypcamm. OcsomnTte 6a3osble koMaHabl Shell,
aBTOMaTM3aLMIo 3aaau C nomoLlbio Bash-ckpmnnTos, a Tak)xe pa3bepérech

B MeXaHM3Max MHOro3aga4YHOCTM, CETEBOrO B3aMMOAENCTBUS

n 6e3onacHoCcTN. HayunTtecb HacTpanBaTb OKPYXXEHME, YNPaBNATb
NoNb30BaTENAMMU U aHaNM3NPOBaTb PaboTy CUCTEMBI.

MpuMepbl MPOEKTOB

HacTtpouTe n aBtoMatnsnpyete paboTy CepBEPHOro OKPYXEHUS.

Pa3BepHETe BUPTYanbHYIO MalMHY C Linux, HacTpouTe nonb3oBaTenen, npasa
AOoCTyna un ceteBoe B3anmogencrteme. Cozgaante Bash-ckpunt

ANS aBTOMATM3auUuM YCTAHOBKM MPOrpaMmm, MOHUTOPUHIa CUCTEMBI

1 normpoBaHus owmnbok. HactpouTte SSH-gocTyn 1 paspaboTaeTe nnaH
pe3epBHOro KONMPOBaAHMSI.

NHCTPpYMEHTDI
Bash, Shell scripting, SSH.

BpemeHHble psabl ONUCBIBAKOT, Kak NapamMeTpbl, Hanpumep, 06bEM
noTpebneHns 3NeKTPO3HEPr N NN KONTMYECTBO 3aKa30B TaKCU, MEHSIOTCA

C TeYeHMEM BpeMeHW. Bbl HayunTecb aHanM3nMPOBaTb PAAbI, UCKaTb TPEH b

N BbIABNSATb CE30HHOCTb. Y3HaeTe, Kak co3aaBaTb TabNMyYHbIe AaHHble

N NPUMEHSATb PErpecCcMOoHHbI aHann3 a1 UCCneaoBaHUs BPEMEHHbIX PSO0B.
MprMepbl NPOeKTOB

[MocTpounTe Mmogens n CrporHosnpyeTe rnMKoBble Harpyskum B TakKCH.

NHCTpPYMEHTBI
AHanuns BpeMeHHbIX PSA0B, 3aga4a perpeccun.

Mo3HaKOMUTECH C TMOKMMM METOAONOTMAMU Pa3pPaboTKK, HayunTecb
OPraHM30BbIBaTb NPOLILECChI B KOMAHAE M afanTUpPOBaTbCA K USMEHEHUAM.
OcBouTte BU3HEC-KOMMYHUKALIMW, Hay4YUTECh MOHMMATb 3aKa3yumKa

n popMynmMpoBaThb 3aaa4mn. PazoBbETe KPUTUYECKOE MbILLUIEHNE, HAYUYMUTECH
aHanNM3mnpoBaTb MHPOPMaALMIO, APTYMEHTUPOBATb PELLUEHNS N MPABUIbHO
3cKanmpoBaTb Npobnembl. OCBOMUTE HaBbIKM NPE3eHTaLMKN, Hay4YnTeCh
MOHATHO OOBACHATbL C/TIOXHbIE UAEN U paboTaTb C BU3yanu3aumen AaHHbIX.
Bynete 3¢ dpekTMBHO B3aMoaencTBoBaTb C KOMaHOOM 1 B3HeCoM,
pa3bepéTech B OCHOBAX YMPaBIEHNS NIIOAbMU U NPOEKTaMM.

Mpunmepbl NpoekToB

MpoaHanusnpyeTe cywecTByoLme paboyvme NpoLeccbl KOMaHAabl, BbiBUTE
y3KK1e MecTa 1 npeanoxmTe cnocobbl onTumMmnsaummn. Hactponte cuctemy
ynpaB/ieHnsa 3agav4aMm C y4ETOM r’Mbkux metogonorui. NpoBeaéTte MHTEPBbLIO
C «3aKa34MKOM» OJ11 yTOUHEHUS TpeboBaHun. Pa3paboTaeTe NnaH ynyylleHus
KOMMYHMKaLWMM B KOMaHAe U NpeacTaBuTe ero B opmare BU3yann3npoBaHHOM
npe3eHTaumn. Hayuntecb aprymeHTUpoOBaTh pelleHns nepe bnsHecom
N aHann3npoBaTb X 3PPEKTUBHOCTb.

NHCTPYMEHTbI

Agile, Scrum, Kanban, ynpaBneHue npoLeccamm, BbisBNeHWe TpeboBaHU,
NneperoBopbl, CTPECC-MEHEO)KMEHT, KPUTUYECKOE MblILLSIEHME, Npe3eHTauuns
OAHHbIX, CTOPUTENJINHT, YrpaBieHne KOMaHAoW, NMAePCTBO.
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l 3 cemecTp

Pa3paboTka nainnainHoB
NOAroTOBKW OaHHbIX

n obyuyeHusa mogenu
[MpakTnkym

33.e.

[MPUHLMMBI U NPAKTUKK
Anga ynydweHus 6asoBon
Moaenu

[MpakTnkym

33.e.

BbiBOA MOgenu MalMHHOIo
obyueHus B NPon3BOACTBEHHYIO
cpeny

[MpakTnkym

33.e.

MpakTnyeckun MLOps
[MpakTuKym
43.e.

Hayuutecb noarotaBnmeaTb U TPaHCPOPMUPOBATL AaHHble. CMOXeTe HanTK
N YCTPaHUTb OLINOKM B AaHHbIX. Co3aaauTe Mogenb U HacTpouTe
DVC-nannnainH eé oby4eHus.

[MprMepbl NPOeKToB

Ob6yunTe Moaenb, NPeacKasbiBaOLLYO COObITUA Ha AaHHbIX

Anpekc HepsmxkmumocTu.

NHCTPpYMEHTbI

DVC, AirFlow, MLFlow.

J[lobaBunTe HOBbIE NPU3HAKKM B AaHHble. BygeTe BepcMOHMPOBaTb 3anyckun
N cumnTaTb MeTpuku. Onpepennte, roe Moaenb paboTaeT HenpaBuIbHO.
MopbepéTte NnapameTpbl MOAENU, UCMONb3YSA COBPEMEHHbIE MHCTPYMEHTbI.

[Mpumepbl NpoekToB

OTonpete ot baseline-mogenu, nonyyeHHon paHee. [NpoBepeTte
3KCMNEepUMEHTbI, MPUMeHSAN NpoaBuHyYTbIK Feature Engineering v TIOHUHT
rmnepnapamMeTpoB.

NHCTpYMEHTBI
MLFlow, Optuna.

[MormeéTe, KaK YCTPOEH Nnpouecc pennsa mogenmu B npogakiweH. Cosgaante
MUKpocepsuc c nomoulbio FAST APl ana pennsa mogenu B NnpoaakLLeH.
Hayuuntecb KOHTENMHEPM3NPOBATL MUKPOCEPBUC C MOAESbIO C MOMOLLbIO
Docker.

[MpuMmepbl NpoeKkToB

Co3papunTe cepBuUC Ha 6aze ML-mopenu v BoikaTuTe ero B 06/1a4Hyo
MHPPACTPYKTYPY.

NHCTpYMEHTHI

Docker, FAST API, Yandex O6bnako.

Mo3HakomuTech ¢ npuHumnamm MLOpS 1 OCHOBHbIMK 3TanaMm XXM3HEHHOTO
LMKa Moaener MalnHHOro oby4yeHus. Hayumtecb aBToMaTn3npoBaTh
pa3BEpPTbIBaHME, MOHUTOPUHT 1 06HOBNEHME Moaenen. OcBouTe
NHCcTpyMmeHTbl CI/CD, KoHTenHepu3aumio 1 opkecTpaumio. PazbepéTtech

B MeTOax yrnpaB/eHns AaHHbIMU, BEPCUOHNPOBAHNA 1 MacLUTabupoBaHUS
ML-cucrem.

MpuMepbl MPOEKTOB

Pa3paboTtaeTte 1 BHegpuTe ML-Mogenb ans npencka3aHns OTTOKA KIIMEHTOB
B OHNanH-cepBuce. Opopmumnte moaens B Buae APl-cepsuca,
KOHTEMHM3npymnTe eé c nomolbto Docker, HacTpowTe CI/CD-nannnanH

A9 aBTOMATMYECKOro Pa3BEPTbIBAHUSA, @ TaKXKe peanmsyeTe MOHUTOPUHT
KayecTBa npeackasaHuni C NoMoLLbo MHCTpyMeHToB Prometheus n Grafana.
BbikaTnTe cepBUC B NPOAaKLLEH.

NHCTPpYMEHTbI
Docker, Kubernetes, CI/CD, Prometheus, Grafana, Apache Airflow.
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PekomeHpaTesnbHble CUCTEMDI
[MpakTUKym
33.e.

Uplift-mopenunpoBaHue
[MpakTuKym
33.e.

YyebHasa npakTuka
MNDOU
7 3.e.

'Mbkue metoponormu
[MpakTUKym
33.e.

Y3HaeTe npuHuMMbl KonabopaTtMBHOM GUABTPALUMN U KOHTEHTHbIX
pekoMeHgaumn. Hayumtecb npnumMmeHsaTb 6a3oBble MogeNn ans nonyyeHus
pekoMeHgaLmMn 1 NpoBeaeTe BanuaaLmio N OLLEHKY MUX KayecTs. byaeTte
NCNOb30BaTb OYCTUHT /19 yNyudlleHMs peKoMeHaaumnn n pa3bepérech

B TUMOBOW apXMUTEKTYPE peKoMeHAATE/IbHOM CUCTEMBI.

Mprmepbl NPOEKTOB

Pa3paboTaeTe pekoMeHaaTeNbHy0 CUCTEMY ANS YYULLIEHUS NpeacKa3aHNi
B cepBuce AHgekc My3bika. OpopmunTe CepBMC N BbIKaTUTE ero B NPOAAKLLEH.
NHCTPYMEHTbI

U2U, 121, ALS, implicit, Catboost, Uvicorn.

CmoxeTe 06BbACHUTb BHYTPEHHME NpUHLMMNbI paboTbl uplift-mopenn

1 CAMOCTOATENbHO €€ NOCTPOUTb. HayumnTech yny4dwatb nepdomMaHC Mogenm
yepe3s akcnepmuMenTbl. MoarotosuTe uplift-moaens K penmsy B NpoaakLLEeH.
[MprMepbl NpPoeKToB

PewnTe 3agavy uplift-mogennpoBaHna 1 pelmnTe, Ha Kakyto ayanToputo
cnenyeT opueHTUpoBaTbCs braHecy 1 Kakor rHaHCOBbIN 3PPEKT 3TO AacCT.
NHCTPYMEHTbI

S/T-learner, scikit-uplift.

MporpaMmma AMcUMnANHbI TOMOXET YrNyOuTb U NPUMEHNTb Ha NPaKTUKe
NoNly4YeHHble TeopeTUYecKne 3HaHus. Bbl nonyymnTe onbiT paboTbl

C peanibHbIMU JAHHbIMU OT 3aKa34unKoB. CMOXKeTe pPa3BUTb HAaBbIKU
OpraHmM3auym NpoLLecca M CaMOCTOSTENIbHOIO NPUHATUA pelweHnin. CobepéTte
Kencbl ans nopTPonno v 3awmTmTe CBOU NPOeKT.

MNMo3HaKkoOMUTECH C TMOKMMMN METOLONOrUAMMU Pa3pPaboTKn, HayunTech
OpraHM30BbIBaTb NPOLIECChl B KOMaH/E N afanTUPOBaTbCA K USMEHEHUSAM.
OcBouTe BU3HEC-KOMMYHMKALWK, HAyYUTECh NOHMMATb 3aKa3unka

1 GopMynnpoBaTh 3aga4n. Pa3oBbETe KPUTUYECKOE MbILLIEHNE, Hay4YUTeCh
aHann3npoBaTb MHPOPMaLUIO, APryMEHTUPOBATL PELUEHMS U NPAaBUIIbHO
3CKanMpoBaTb Npobnembl. OcBoUTE HaBbIKW MPe3eHTaLMn, HayunTech
MOHATHO OOBACHSATb CIIOXHbIE UAEN U PaboTaTb C BU3yanun3auuen JaHHbIX.
Bynete adpdekTnBHO B3anMoaencTBoBaTb C KOMaHaoM 1 BusHecom,
pa3bepéTtech B OCHOBAX yNpaBneHns NoabMu 1 NPOeKTaMMU.

[Mpunmepbl NpoekToB

MpoaHanmnsupyeTe cyLLecTByoLLMe paboyme NPOoLEcchl KOMaHbl, BbISBUTE
y3K1e MecTa 1 npeasioxXmnTe cnocodbbl onTuMmsaumnn. Hactpoute cuctemy
ynpaBieHnsa 3aga4aMm € YY4ETOM rMOKuxX MmeTogonoruni. NMposenérte HTEPBbLIO
C «3aKa34ynMKoM» s yTouHeHUs TpeboBaHui. PaspaboTaeTe nnaH yny4llueHus
KOMMYHMKaLIMKM B KOMaHOe U NpeacTaBuTe ero B ¢opmMaTe BU3yann3npoBaHHON
npeseHTaumn. Hayumtecb aprymeHTUpoBaTh pelleHns nepem bnusHecom

N aHannU3npoBaTb UX 3GPEKTUBHOCTb.

NHCTpPYMEHTbI

Agile, Scrum, Kanban, ynpaBneHue npoueccamu, BbisBNeHmne TpeboBaHnN,
neperoBopbl, CTPECC-MEHEOXMEHT, KPUTUYECKOE MbILL/IEHUE, NPpe3eHTauus
AAHHbIX, CTOPUTENJINHT, YrpaBieHne KOMaHOoW, NMAepPCTBO.

CTP.7/8



l 4 cemectp

MpousBoacTBeHHaa NpakTmKa (Hay4yHo-uccnepgoBaTtesnibckas paborta) [MpakTnkym nu MO 22 3. e.

BbinonHeHue 1 3awwmTa BbiNyCKHON KBAaNIMPUKALMOHHOM paboThl MNDIN 63.e.



