HUay

ﬂHﬂeKC npaKTMKyM X @MCDM KAPTA MPOIPAMMDbl OHJAH-MATUCTPATYPA

Cneuyuanuct no pabore
C AaHHbIMU U NnpuMeHeHuto N
CV-nHxeHep

2ropa 120 3a4€THbIX eguHUL,

NPEOAOIDKUTENIbHOCTDL NPOrpaMmMmbl

1 ceMecTp - [porpammmpoBaHue Ha Python
- [lpegnogrotoska 1 aHanM3 JaHHbIX

« MawwuHHoe oby4eHue C yuntenem

« Ba3bl paHHbIX M 93bIK SQL

- Bl n MmeTogbl BU3yanmsaumm gaHHbIX

- CneumanbHble pa3genbl TEOPUN BEPOSTHOCTEN

- CneumanbHble pa3gesnbl MaTeMaTUYECKOU CTaTUCTUKN
- A/B-TectnpoBaHue

2 ceMecCTp « ANropuUTMbl 1 CTPYKTYPbI AaHHbIX
« MawwHHoe 0by4eHue 6e3 yunTens

« MpuHUMnbI paspaboTkm Ha Python

- OnepaunoHHble cnctemMbl cemencTBa Unix

- YyebHas npakTukKa

« [1porHo3npoBaHmne BpeMEHHbIX PSO0B

+ HaBbIKM KOMMYHUKALMWN N MPeacTaBneHns AaHHbIX

OcHoBbI paboThI
C JAaHHbIMU

N3yueHne Data Science

3 ceMecTp - Pabota c n3obpaxkeHmsamm n Tekctamm

- CBepTOYHbIE HENPOHHbIE CETU

- 3apaya geTekumm KOMMNbITEPHOr o 3peHMs

« 3agaya cerMeHTaunm KOMNbOTEPHOro 3peHns
- ObpaboTka BMOeONOTOKa

- [eHepaTMBHbIE MOOENN MALLMHHOIO O0YyYeHUs
« YyebOHasa npakTunKa

- [nmbkumne metogonornm

Morpy>xeHune B CV

4 CeMeCTp  [1lpon3BoacTBeHHas NpakTmMKa (HayhlHO'MCCﬂe,D,OBaTEJ'IbCKaFl pa60Ta)
- [lpegannnomMHas npakTuka

MoaroToska k BKP « BbinonHeHue 1 3aWwuTa BbiNyCKHOM KBAaNnUPUKaLMOHHOM paboTbl



N 1cemecTp

MporpaMmmmpoBaHue HayuuTtecb nporpammmpoBatb Ha Python, n3yumnTte oCHOBHbIE CTPYKTYPbI
AaHHbIX, NprHUMnbl OOI n 06paboTKy nckntoyeHuin. NMonmeTe, Kak NucaTb

Ha Python g .
YNCTbIN 1 3P PEeKTMBHBIN KoA, paboTaTb c bbnmoTekamm ana aHanmsa
MNOU AaHHbIX. Pa3bepéTech B OCHOBAX TECTUPOBAHUS N UHCTPYMEHTaX KOHTPOA
53. e. BEPCUN.
[MprMepbl NPOEeKTOB
Co3pgaguTte nporpamMmmy Ans pernctpaumm n oTCneXXmBaHms NpPoayKToB
B XONIOOMNbHUKE, a TaKXe peannisyeTte KNaCCUYECKYIO TPy «3MenKa»
Ha Python.
NHCTPpYMEHTbI
Git, GitHub, VS Code, Flake8, Pytest, bash, venv.
MNpeanoaroroska v aHanus HayunTtecb ounwatb AaHHble OT BbIOPOCOB, NMPOMNyCKoB 1 oy6nMKaTos,
[aHHbIX a Takyke Npeobpa3oBbIBaTh Pa3Hble GoOpMaThl AaHHbIX.
MpaKkTUKyM [MprMepbl NPOeKTOB
6 [MpoaHannsnpyeTe AaHHble O KNneHTax baHKa 1 onpeaennTe, Kakme
3. €. noKasaTesim BNUSIOT Ha X KPeANTOCNOCOOHOCTb.
NHCTPYMEHTbI
Python, Pandas.
MalunHHoe obyyeHue MNMo3HakomuTech ¢ bubnmoTtekon scikit-learn n uMKNOM co3gaHna Mmogenm
¢ VUUTENEM MaLUMHHOro oby4eHuns. Y3HaeTe, Kak NoarotoBUTb AaHHbIE A1 MALLMHHOIO
y obyueHuns n npoeepuTb paboTy mogenn. OcBomnTe NUHENHbIE N HENMHENHbIE
MU mMopgenn. Hayuntecsh peluaTtb 3agaum perpeccumn u knaccmoukaumm. OcsomTte
33.e. HOBblE€ METPUKN KadeCTBa Moaenu 1 Noaxodbl 45 UxX ynyyleHus.
[MprMepbl NPOeKToB
Pa3paboTaete Mogenb MalLMHHOIO 00y4YeHKs, KOTOpas NOMOXET BNnafaesnbLam
MOJTOYHOWM depMbl MNPUHUMATb 3PPEKTUBHbIE PeELLEHUS.
NHCTpYMEHTBI
Scikit-learn, SVM, kNN, NumPy.
ba3bl JaHHbIX U A3bIK SQL Pa36epéTer, YTO Takoe 6a3a JaHHbIX, U Hay4unTeEChb NNCaTb C/1I0XKHbIE 3arpoChl
MUDU K Hel. [NonMMETe, Kak cumTaThb KtoyeBble busHec-MeTpukn Yepes SQL-3anpochl
N noakntoyaTbcs K 6asam gaHHbIX 13 Python.
53.e.

MpuMepbl MPOEKTOB

HanuweTte pag 3anpocoB pa3HoM CNOXHOCTU K 6a3e JaHHbIX, B KOTOPOM
XPaHUTCSA MHPOPMaLMA O BEHUYPHbBIX MHBECTOPAX, CTapTanax U MUHBECTULLMAX
B HMX. C nomolupto Python n SQL nogkntoumntech k 6a3e aaHHbIX, NocYnTaeTe
N BU3yanm3npyeTe KtouYeBble METPUKU CEPBUC-CUCTEMbI BOMNPOCOB 1 OTBETOB
O NPOrpPaMMmMpPOBaAHNN.

NHCTpPYMEHTbI
SQL, PostgreSQL.
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Blun MeToAbl Bu3yanansauumn MNo3HakomMUTECh C NPUHLMMNAMM BU3HEC-aHANMUTUKM N Hay4YUTeCh NpeBpaLLaTh
[aHHble B LieHHble bu3Hec-pelueHns. OcBouTe MeToapbl cbopa, 06paboTKm

N BU3yanu3aumm gaHHbIX. VI3yumTe oCHOBHblE METPUKIN, MOKa3aTenm
[MpakTnkym 3pdeKTUBHOCTU 1 cnocobbl X MHTepnpeTauun. bygeTe pabotaTb

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

AAHHbIX

MpuMepbl MPOEKTOB

Co3pagute MHTEPAKTUBHbBIN gawbopa, 418 aHanm3a NpogaXk U KIIMEHTCKOro
noseneHus. Cobepéte gaHHble 13 6a3bl, NOArOTOBUTE UX A1 aHanmM3a

N BU3yanusmpyeTe KitoueBble MeTPUKN. HacTponTe aBToMaTnveckoe
oOHOBNEHME OTYETA U CO3daamnTe yaobHbIN nHTepdenc ¢ gawwbopaom B Bl-
cucteme. lNpoaHanm3anpyeTe TpeHabl, BbiISBUTE aHOManun n cbopmumpyerte
pekomMeHgaummn onia busHeca.

NHCTPpYMEHTbI
Datalens, Superset.

CneumaanHe pa3genbl [Mo3HakOMUTECH C OCHOBaMUM TEOPUN BEPOSTHOCTEN N X MPUMEHEHNEM
B aHanm3e AaHHbIX. VI3yumnTe 3aKoHbl pacnpeaeneHuns CinyvanHbiX BeTMYMH,
METO/bl OLEHKUN BEPOSITHOCTEN M OCHOBHbIE TeopeMsbl. HayumTteck paboTaTb
MNDN C ONCKPETHbIMU N HEMpPepPbIBHbIMU pacnpeneneHnamm, BblvHnUCnAaTb
33.e. MaTeMaTnyecKoe OXUaaHue, AUCnepcuio n kosapunaumto. Pasbepétech
B MeToAax 6banecoBCKOro aHann3a, 3akoHax DoNbLINX YMcen 1 LLeHTPanbHOM
npenenbHon TeopemMe.

TeopuKn BepoATHOCTEMN

[MprMepbl NPOeKToB

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

C YYETOM CE30HHOCTU U CNy4vanHbIX $akTopoB. [1poBeaeTe aHanm3
NCTOPUYECKUX AaHHbIX, NMOCTPOUTE pacnpeneneHns BEpPOSTHOCTEN,
npuMeHuTe metodpl MoHTe-Kapno ans nporHo3mpoBaHMs U OLIEHUTE
AoBepuTenbHble MHTepBanbl. Busyanusnpyete pe3ynbTaThbl U CAENaeTe
BbIBOAbl O CTAOMNBHOCTN MOAENW.

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

CneumaanHe pa3genbl [Mo3HakoMUTECH C OCHOBaMM MaTeMaTUYeCKOM CTaTUCTUKN N MeTOL4aMU
NpoBepKU rmnoTtes. Hayuntecb paboTaTb C OCHOBHLIMW pPacrnpeaeneHnsamm,

MaTeMaTU4eCcKom CTaTUCTUKN
paccunTbiBaTbh JOBEPUTETIbHbIE MHTEPBAJIblI N aHATN3NPOBATb ANCMNEPCULO.

MNON OcBoviTe MeTOAbl OLIEHKM NapaMeTPOB 1 MPOBEPKM CTaTUCTUHECKMX

33. e, 3aBMcuMMocTel. 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, NpuMeHnTe ANOVA, perpeCcCMOoHHbIN aHanns n TecTbl
rMnoTe3 419 BbIIBNEHMS 3HaUMMbIX GakTOpoB. PaccunTaeTe goBepuUTenbHble
NHTEpPBasibl N NPOBEPUTE MMNOTE3Y O BAUAHMN YUYEBHbIX NPUBbLIYEK

Ha uToroeble pe3ynbTatbl. OdopmmTe BbIBOADI B BUAE aHATMTUYECKOrO OTUETA
C BU3yann3auusmm.

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

MpoBenéTte A/B-TecTMpoBaHmMe HOBOIO NPOAYyKTa B ayaMocepBuCe.

Bo3bMéTe Ha cebsa ponb aHaNNTMKa NPUNIOXEHUS A NPOCYLUVNBAHUS
ayanokHur. OnpegenvTe LeneByto ayauToputo A1 NpoaBUKEHNA HOBOW
NOANMUCKU Ha OETCKME ayANOKHUTN N CMPOEKTUPYETE SKCMEPUMEHT.
PaccumTaete knto4yeBble METPUKU, BblibepeTe onTMasbHbI 0OObEM BbIOOPKMN

N OLEHUTE CTAaTUCTUYECKYIO 3HAYMMOCTb pe3ynbTaToB. [1poBeaéTe 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 NPUHLXMNAMM NPUMEHEHWUS aNTrTOPUTMOB A/19 PeLLeHUs
Pa3NNYHbIX 3ad4a4. HayumTecb HaxoamuTb 1 Peann3oBbiBaTb aflbTePHATUBHbIE
cnocobbl peLleHuns, oLeHnBaTb UX 3PPeKTUBHOCTbL. Pa3bepéTech B KOYEBbIX
[MpakTnkym CTPYKTYPax AaHHbIX M1 OCBOUTE NX MPUMEHEHUE A1 ONTUMASIbHOIO PeLleHus
73. e. KOHKPETHbIX 3adau.

AAHHbIX

[Mpunmepbl NpoekToB

Pa3zpaboTaeTe NOMCKOBYIO CUCTEMY )19 TEKCTOBbIX JOKYMEHTOB.

Co3pgaguTte NOUCKOBbLIN anfOPUTM, KOTOPbIN MHAEKCUPYET TEKCTOBbIE dhasibl
N NO3BONSET ObICTPO HAXOAMUTb HYXKHbIE AOKYMEHTbI MO K/TII0YEBbLIM C/IOBAM.
PeanunsyeTte oCHOBHbIE CTPYKTYPbI AaHHbIX (X3W-Tabnuubl, gepesbs, rpadbl)
ANA XpaHeHUa nHaekcoB. ONTMMKU3npyeTe NOUCK C MOMOLLbIO NPEPUKCHbIX
nepesbeB (Trie) nnm obpartHoro nHaekca. OueHnTe NPON3BOANTENBHOCTb
anropuTMa 1 cCpaBHUTE pasnnyHble nogxoabl. OdopmuTte Kop, B BUae
MOAY/IbHOrO NPOEKTa U NPOTEeCTUpPYyeTe ero.

NHCTpYMEHTbI
Python.

MalumHHoe obyyeHne Hayuntecb NnpMMeHATb MallMHHOE 00y4YeHme o HabopoB AaHHbIX,
6e3 yunTens He MMEeLLMX SSIBHOIO NPU3HaKa A5 NpeackasaHus. BolyunTe npakTukuy,

MO3BONAOLLIME KNTACTEPU30BaTh AaHHbIE, YMEHbLLIATb UX Pa3MepHOCTb
MNOU N HaXoOUTb aHOMaNW.

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

NHCTpPYMEHTBI
Scikit-learn.

Yye6Has npakT1Ka MporpamMmma ancumnarHbl NTOMOXET YriyOuTb U MPUMEHUTb Ha NPaKTUKE
MUDU NonyYeHHble TeopeTndeckmne 3HaHus. Bbl nonyyunTte onbIT paboTbl
C peasibHbIMU AaHHbIMM OT 3aKa34MKoB. CMOXeTe Pa3BUTb HABbIKU
23.e. OopraHu3aLmm npoLecca  CaMoCTOSATENbHOIO MPUHATUSA pelieHnin. 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.

MNMo3HaKoOMUTECH C NPUHLMMNAMM Pa3paboTKM MPOMBbILLIIEHHOMO NPOrPaMMHOro
obecneyeHmsa. HayumTtech NpoekTMpoBaTh OyayLume NporpaMmsbl, paboTaTb

C CUCTEMaMM KOHTPOJA BEPCUI U yNpaBnsaTb 3aBucnumoctamu. Ocsounte
NPaKTUKN TECTUPOBAHUSA, OTNaAKMN U Pa3BEPTbIBAHUS.

[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 ynpasneHmnem pecypcamm. OcsomnTte 6a3osble koMaHapl Shell,
aBTOMaTM3aLMIo 3aaau C nomoulbio Bash-ckpmnnTos, a Tak)ke pa3bepérech

B MeXaHM3Max MHOro3aga4YyHoOCTM, CETEBOIrO B3aMMOAENCTBUS

n 6e3onacHoCcTn. HayunTtecb HacTpanBaTb OKPYXXEHME, YNPaBNATb
NoNb30BaTENAMU U aHaNM3NPOBaTb PaboTy CUCTEMBI.

MpuMepbl MPOEKTOB

HacTtpouTe n aBToMatnsnpyete paboTy CepBEPHOro OKPYXEHUS.

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

ANS aBTOMATM3auUUM YCTAHOBKM MPOrpaMmm, MOHUTOPUHIa CUCTEMBI

1 normpoBaHus owmnbok. HactpouTte SSH-gocTyn 1 pa3paboTaeTte nnaH
pe3epBHOro KONMPOBaAHUSI.

NHCTpYMEHTbI
Bash, Shell scripting, SSH.

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

C Te4YEHMEM BpeMeHW. Bbl HayunTecb aHanM3nUPOBaTb PAAbI, UCKaTb TPEH b

N BbIABNSATb CE30HHOCTb. Y3HaeTe, Kak co3aaBaTb TabNMYHbIE AaHHble

N NPUMEHSATb PErpecCMOHHbI aHann3 a1 UCCneaoBaHUs BPEMEHHbIX PSO0B.
MprMepbl NPOeKTOB

[MocTpounTe Mmogens n CrporHosnpyeTe rnMKoBble Harpyskum B TakKCH.

NHCTpYMEHTBI
AHanuns BpeMeHHbIX PSA0B, 3aga4a perpeccun.

[Mo3HaKOMUTECH C TMOKMMM METOAONOTMAMU Pa3pPaboTKu, HayunTecb
OPraHM30BbIBaTb NPOLIECChI B KOMAHAE M afanTUPOBaTbCA K U3SMEHEHUAM.
OcBouTte BU3HEC-KOMMYHUKALIMW, Hay4YUTECh MOHMMATb 3aKa3yumKa

n popMynmMpoBaThb 3aaa4mn. PazoBbETeE KPUTUYECKOE MbILLUIEHUE, HAYUYMTECH
aHanNM3mnpoBaTb MHPOPMaALMIO, APTYMEHTUPOBATb PELLEHNS N MPABUIbHO
3cKanupoBaTb Npobnembl. OCBOMUTE HaBbIKM NPE3EHTaLMKN, HayunTeCh
MOHATHO OOBACHATb C/TIOXHbIE UAEN U paboTaTb C BU3yanu3saumen AaHHbIX.
Bynete 3¢ dpekTMBHO B3aMMoencTBOBaTb C KOMaHOOM 1 B3HeCOM,
pa3bepéTech B OCHOBAX YMPaBIEHUS NIIOAbMU U NPOEKTaMM.

[Mpunmepbl NpoekToB

MpoaHanusnpyeTe cywecTByoLme pabovme NpoLeccbl KOMaHAabl, BbisBUTE
y3KKMe MecTa 1 npeanoxmTe cnocobbl onTumMmsaummn. Hactponte cuctemy
ynpaB/ieHnsa 3agav4aMm C y4ETOM r’Mbkux metogonorui. NpoBeaéTte MHTEPBbLIO
C «3aKa34MKOM» ON11 yTOUHEHUS TpeboBaHuin. Pa3paboTaeTe NnaH ynyylleHus
KOMMYHMKaLWMM B KOMaHAe U NpeacTaBuTe ero B opmare BU3yann3npoBaHHOM
npe3eHTaumn. Hayuntecb aprymeHTUpoBaTh peLleHns nepe bnusHecom
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

PaboTta c nsobpakeHnamm
N TEeKCTaMU

[MpakTUKym

33.e.

CBepTOYHble HEMPOHHbIE CeTn
MNDOUA
33.e.

3apava peTekumm
KOMMbIOTEPHOIro 3peHuns
MNDUN

33.e.

3apadva cermeHTaumm
KOMMbIOTEPHOro 3peHus
MNDU

43, e.

[MormMéTte npuHLUMMbl PaboTbl C TEKCTOBbIMU U MeauagaHHbiMM (M306paXkeHus,
Buaeo). Pasbepérte, yeM nx npenodbpadoTka oTnn4aeTcs oT TabnnyYHbIX
NaHHbIX. [Mo3HakoMUTEeCh € 3aga4aMu, KoTopble peluatotcs B obnactax NLP

n CV, n nsyumte 6a3oBble Noaxoabl K UX PELLEHMIO.

[MprMepbl NPOeKToB

HayunTecb knaccndurumpoBaTb N306parkeHns 1 TEKCTbI AN Pa3HbiX busHec-
3agau.

NHCTpPYMEHTBI

OpenCV, Pillow, PyTorch, NLTK, spaCy.

[Mo3HaKkoMmUTECH C OCHOBaMM KOHBOJMOLMOHHbIX HeMPOHHbIX ceTen (CNN)

N nx apxmtektypamun. Hayumtecb npumeHate CNN gns pa3Horo poaa 3agav.
OcBouTte MeToabl yBeNMYeHns gaHHbIX (data augmentation). MposepéTe
A000yYeHme 1 BannaaLmio COBPEMEHHbIX CBEPTOUHbIX apPXUTEKTYP, TaKUX
kak EfficientNet.

[Mpunmepbl NpoekToB

Ob6y4mnTe KOHBONOLMOHHYI HerpoHHyto ceTb (CNN) Ha paTaceTe
n306paXkeHnn JOPOXKHbIX 3HAKOB, UCMONb3Ya NPeaodyYeHHbIe apPXUTEKTYPbI.
NHCTpYMEHTbI

OpenCV, PyTorch, Albumentations.

[Mo3HakoMMTECh C OCHOBaMUM 3a4a4mM AeTeKUUN B KOMMNbIOTEPHOM 3PEHUN

N €€ KNtoYeBbIMM MeTogaMn. HayunTecb MCNOb30BaTh CBEPTOUHbIE
HEMPOCETM N COBPEMEHHbIE apXmnTeKTYpbI, Takme Kak YOLO um Faster R-CNN.
MpoBenéte obyyeHne Moaenen Ha pa3MeYveHHbIX JaHHbIX, OCBOUTE TEXHNKN
ayrMeHTauum 1 MeTofbl NOBbILLEHNS TOYHOCTU AeTekumn. Pasbepértech

B NpoLeccax Banmaaumm, oLueHKM KayecTsa 1 onTUMmM3aumn
NPOU3BOANTENBHOCTU OETEKTOPOB.

[Mpunmepbl NpoekToB

PasmeTuTe gaTaceT c npumMepamMm o6bekToB, TakMX Kak OCTaBIEHHbIE
npenMeTbl, TPaHCNOPTHbIE CpeacTBa, ntoan. ObyuunTte N npotecTupyeTe
MO/€e/lb Ha OCHOBE COBPEMEHHbIX apXUTeKTyp, Hanpumep, YOLO vnu Faster
R-CNN.

NHCTpYMEHTbI
OpenCV, PyTorch, Albumentations, YOLO, Faster R-CNN.

NMNo3HaKOMUTECH C OCHOBHbIMM METOAAMM CErMeHTaLnn n3o06paxkeHnin,
BKJ/IOYas KlaCCUYECKMNE anropUTMbl M COBPEMEHHbIE HEMPOCETEBbIE NOAXOAPI.
HayunTtecb NpnUMeHSaTb CBEPTOYHbIE HEMPOCETU U TPaHCPOPMEpPSI

A8 CerMeHTauMK, a Tak)Ke NpOBOANTb BanMgaUmMio 1 OLEHKY KavyecTBa
npeackasaHnii. Pa3bepétech B apXMTEKTYpPaxX NONynspHbIX Mogenen, Takmx
kak U-Net, DeepLab n Mask R-CNN, n Hayuntecb agantupoBaTb

NX K Pa3NNYHbIM 3a4a4aM KOMMbIOTEPHOIO 3PEHUSI.

[MprMepbl NPOeKToB

Pa3paboTaete Mogenb cerMeHTaumm g aBTOMaTUYEeCKOro BblaeNeHns
AOPOXHOM Pa3MeTKM Ha CNYTHUKOBbIX CHUMKAX.

NHCTpPYMEHTBI

Torchvision / KerasCV, Hugging Face, Transformers.
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O6paboTka BUOEONOTOKA MNo3HaKoOMUTECH C OCHOBaMM 06PabOoTKM BUOEONOTOKA U K/TKOYEBLIMU

MU anropMTMaMm KOMMbIOTEPHOr O 3peHMS AN paboTbl C BUAeo. HayunTtecob
N3BNIEKaTb W aHANIM3NPOBATb Kaapbl, 4ETEKTUPOBATb U OTC/IEXMBATb OOBEKTHI,
33.e. a TaKXXe NPUMEHATb MeTO/bl ONTUYECKOro noToka. OcBoUTE CBEPTOYHbIE

HempoceTn 1 TpaHchOopPMepbl A1 aHannsa BUAeo, pa3bepeTtech B NPUHLMMNAX
KOOVPOBaHUA 1 MOTOKOBOM 06paboTkn. PeannsyeTte CBOM NepBbii MPOEKT

No aHanM3y BUAEONOTOKA B peasibHOM BPEMEHMW.

[MprMepbl NPOeKToB

Pa3paboTaeTe cMCTEMY aBTOMAaTM4YECKOro AETEKTUPOBAHUSA 1 OTCNIEXMBAHUS
0OBbEKTOB Ha BUAEOMOTOKE C Y/IMYHbIX KaMep.

NHCTpPYMEHTBI

FFmpeg, PyTorch, YOLO.

FeHepaTUBHbIE MOaenu [MO3HAaKOMUTECH C KJTIOYEBbIMU aPXUTEKTYPAMU FrEHEPATUBHbBIX MOENEN,
Taknx kak GAN. NonmMéTte NpUHUMMNbI CO30aHNA 1 0OyUYeHUs Mmoaenen
MaLUMHHOrOo 06yyeHus PUIHLL AaH y A
AN reHepauyn peanncTUYHbIX U300paXXeHuin, CTUNU3aumm 1 yny4lleHmns
MNDU KayecTBa KapTMHOK. OcBoOMTE MeTOofbl OLIEHKWM KaYecTBa CreHePUPOBaHHbIX
33.e. n306paXkeHnn 1 pa3depeTechb B NPUMEHEHNN FrEHEPATUBHbIX MOJENEN
B Pa3/IM4HbIX 3aa4aX, OT Xy[A0XEeCTBEHHOIr0 PeHAEPUHra 4O NOBbILLEHNS
pa3peLleHuns.

Mprmepbl NPOEKTOB

Pa3paboTaeTe reHepaTUBHYIO MOAENb A9 YYYLIEHMNS KayecTBa
n300pakeHnin B cTapbix poTorpadusx.

NHCTPYMEHTbI

StyleGAN, Stable Diffusion.

YyebHasi npaKkTUKa MporpamMma ANCUUNINHBI TOMOXET YryOuUTb U MPUMEHNTb Ha NPAKTUKE
MUIDU NOyYeHHble TeopeTUYeckue 3HaHus. Bbl nonyunTe onbIT paboThbl

C peanbHbIMU AaHHbIMM OT 3aKa34mnkoB. CMoyeTe pa3BUTb HaBbIKM
73.e. OpraHM3aLmMm NPOLLECCa U CAaMOCTOATENbHOMO NPUHATUA pelueHnin. CobepéTe

Kencbl ans nopTPonno v 3awmTmTe CBOU NPOoeKT.

Mbkne meToaonorum MNMo3HaKoOMUTECH C TMOKMMMN METOLONOrUAMM Pa3pPaboTKn, HayunTech

OpraHM30BbIBaTb NPOLIECChl B KOMaHE N afanTUPOBaTbCA K USMEHEHUSAM.

OcBouTe BU3HEC-KOMMYHMKALWK, HAYyYUTECh NMOHMMATb 3aKa3unka

33.e. 1 GopMynnpoBaTh 3aga4n. Pa3oBbETe KPUTMYECKOE MbILLIEHNE, Hay4YUTeCh
aHann3npoBaTb MHPOPMaLUIO, aPryMEHTUPOBATL PELUEHMS N NPAaBUIbHO
3cKanmpoBaTb Npobnembl. OcBoUTE HaBbIKW MPe3eHTaLMn, HayunTech
MOHATHO OOBACHSATb CIIOXHbIE UAEN U PaboTaTb C BU3yann3auuen AaHHbIX.
Bynete adpdekTnBHO B3anmMoaencTBoBaTb C KOMaHOoM 1 BusHecom,
pa3bepéTtech B OCHOBAX yNpaBneHns NoabMu 1 NPOeKTaMMu.

[MpakTUKym

[Mpunmepbl NpoekToB

MpoaHanmnsupyeTe cyLlecTByoLmMe paboyme NPOoLECcchl KOMaHbl, BbISBUTE
y3K1e MecTa 1 npeasioxXmnTe cnocodbbl onTuMmsaumn. Hactpoute cuctemy
ynpaBieHnsa 3aga4aMm € YY4ETOM rMbKux MmeTogonoruni. NMposeaérte HTEPBbLIO
C «3aKa34ynMKoM» s yTouHeHUs TpeboBaHui. PaspaboTaeTe nnaH yny4llueHus
KOMMYHMKaLIMKM B KOMaHOe U NpeacTaBuTe ero B popmMaTe BU3yann3npoBaHHON
npeseHTaumn. Hayuntecb aprymeHTUpoBaTh pelleHns nepes bnusHecom

N aHanu3npoBaTb UX 3GPEKTUBHOCTb.

NHCTpPYMEHTbI

Agile, Scrum, Kanban, ynpaBneHue npoueccamu, BbisBNeHmne TpeboBaHnn,
neperoBopbl, CTPECC-MEHEOXMEHT, KPUTUYECKOE MbILL/IEHUE, NPe3eHTauus
AAHHbIX, CTOPUTENJINHT, YrpaBieHne KOMaHaoW, NMAepPCTBO.
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l 4 cemectp

MpousBoacTBeHHada NpakTmKa (Hay4yHo-uccnepgoBartesnibckas paborta) [MpakTnkym nu MNOUN 22 3. e.

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



