ﬂHﬂeKC npaKTMKyM X IIiTMO KAPTA MPOrPAMMDbl OHNAH-MATUCTPATYPA

«PpOoHTEHAO- 1 O3KeHA-
pa3paboTka» Python.
ba3oBbiu ypOBEHb

24 mecsua 120 3a4€THbIX eguHUL,

NPEOAOIDKUTENIbHOCTDL NPOrpamMmMmbl

1 CEMECTp . OCHOB‘IJ:I n NieTO,EI,OJ'IOFI/Il/I NPOrpaMmMmnpPoOBaHnS
« AHMMMNCKUN 93bIK
Python: ocHOBbI . Soft Skills

- Hay4Ho-uccnepoBatenbckas paboTa

« ANropuTMbl U CTPYKTYPbI AaHHbIX*

« [lononHuTesnbHble rnaBbl ANTOPUTMOB U CTPYKTYP OAHHbIX*
- Ba3bl paHHbIX

- Python

- Backend Ha Django

- [MporpaMmMHas nHxeHepud
2 cemecTp POTPaMMHas NHXEHEP )
. - ITuKa B chepe MHPOPMaLMOHHbBIX TEXHOMOMUI N MCKYCCTBEHHOro
Django v pabota NHTENneKTa
BED-MPUIOXKEHNI « AHMUACKUI A3bIK
. Soft Skills

. Haquo-Mccne,u,osaTeanKaﬂ pa60Ta

- lMpon3BoacTBeHHas, TEXHONOrMyeckas
(NpoeKTHO-TexXHoNorn4yeckas) NpakT1ka

« ANropuTMbl U CTPYKTYPbI AaHHbIX*
- Backend Ha Django — 2
- ApxmnTekTypa BED-NPUNOXKEHNI

« [lpoaBnHyTasa BEPCTKaA
- UX/UI

- Kotlin

- NoSQL 6a3bl gaHHbIX

- CeTeBble TeEXHONOMMM

« [lporpamMmmnpoBaHme Ha eCTeCTBEHHOM fA3blKe
- PacnpepenéHHbie BblYUCIEHNS



ﬂHﬂeKC npaKTMKyM X IIiTMO KAPTA MPOrPAMMDbl OHJTAIH-MATUCTPATYPA

3 cemMecTp - Pa3pabotka 10
. Soft Skills

- Hay4Ho-nccnepgoBaTtenbckas pa60Ta

+ [1lpon3BoacTBeHHas, TEXHOOrn4yeckas
(I'IpOeKTHO-TeXHOﬂOFML-IeCKaFl) MPEakKTUKa

« ANropuTMmbl U CTPYKTYPbI OAaHHbIX*
« WebOps
- Flask v FastAPI

- Go
« Rust
 [lporpamMmmpoBaHme Ha eCTECTBEHHOM SA3bIKe
« Kotlin
« ApXuUTekTypa KoMmnbloTepa
« [lapannenbHble 1 BbICOKOMPOU3BOAUTESbHbIE BbIYNCNEHNS
« OYHKLUMOHaNbHOE NPOrpamMMmnMpoBaHme
« Bblumncnenns Ha GPU

- CeTeBble TeEXHONOrNA
. Pacnpe,u,enéHHble BblYNCNIEHNA

4 cemecTp + MpeAANNIOMHas NPaKTVKa
« 3awmTa BbIMNyCKHOWM KBAaNNPUKALIMOHHOM paboThbl

WebOps 1 norpy>xeHune
BO PpPENMBOPKU

[MpeponniomMHas
NpaKTUKa.
[MoparotoBkKa

n 3awmta BKP



CemecTp 1

Python: ocHOBbI

OcHoBbI 1 MeTOAONOIrNN
nporpaMMmpoBaHmns
NTMO

33.e.

AHIMUWNCKNN A3bIK
NTMO
33.e.

Soft Skills
NTMO
13.e.

Hay4yHo-nccnepoBatenbckas

paboTa

NTMO
[MpakTuKym

33.e.

ANropuTtMbl 1 CTPYKTYpbI
AaHHbIX

[MpakTnkym

33.e.

JononHuTenbHble rnasbl
ANropuTMOB 1 CTPYKTYP
BaHHbIX

NTMO

63.e.

Ba3bl gaHHbIX
[MpakTUKym
33.e.

MNMo3HakoMUTECH C 6A30BbIM MHCTPYMEHTAPUEM HAYMHAIOLLLEro
nporpamMmmucTa. Pa3bepérech co cpenoi pa3paboTku, oCHOBaMM PaboThbl
c 6a3amMm JaHHbIX U Ha yOaNnéHHOM CepBepe.

MN3yunTe MHOCTpaHHbIN 93bIK B pa3pese I T-cneymanbHOCTU. HauHETE
NPUMEHATb COBPEMEHHbIE KOMMYHUKATUBHbIE TEXHONOM MU

AN aKageMUYeCcKoro 1 npodeccnoHanbHOro obLeHns, N3yunTe NPUHLANMDI
KOpnopaTMBHOW U NPodeCcCUOHaNbHOM STUKW.

CMoxeTe BblbpaTb OANH UM HECKObKO MUHN-KYPCOB U Pa3BUTb
KOMMYHUKaTMBHbIE, COLIMaNbHbIE, YNpaBeHYeckmne N uccnenoBaTenbckme
HaBbIKW1, HEOOXOANMbIe COBPEMeEHHOMY I T-cneumanmcTy.

ByneTe rotoBUTLHCS K ANNIOMHOM paboTe, NPUMEHNTE 3HAHUS

MO TEXHOMOIrMAM Hay4HbIX UCCNEeAOBaHNN N UX OPraHmn3aummn. 3anMeTech
nonckom npobnemMHom HayuyHom chepbl, KOTOpPas Bac MHTepecyeT. BmecTte

C npenoaasaTenem chopmynmpyete runotesnbl u uenn. Cobepéte matepuman
N NPUCTYNUTE K €ro aHanmsy.

Mo3HaKOMUTECH C BaKHENLUMMW anropnuTMamMm paboTbl C AaHHbIMU, KOTOpPbIE
BCTPEeYaloTCs Ha cobecenoBaHmsx B IT-koMnaHMsX U B pearnbHoM paboTe.
Pa3bepéTech, YTO Takoe afiropmUTMbl M Kakne OCHOBHbIE TUMbl AaHHbIX
CYLLLECTBYIOT. Y3HaeTe, YTO TaKoe peKypcus, 1 NOMMETE, Kak paboTaeT
OGUHaPHbIN MOUCK.

OcBouTe NpoaBUHYTbIE CTPYKTYPbI JaHHbIX (JepeBbs Noncka, BKo4Yas Splay,
nekapToBo aepeso, ABJ1-gepeso) ona 3agay RMQ, RSQ n LCA, yncnosble
anropuTMmbl (3nemMeHTapHble, anropntm EBknnaa, kpuntorpadpus) n beictpoe
npeobpazoBaHmne Pypbe ansa paboTbl C MHOrouYneHaMu. Bbl U3yunTte MeToapl
JIMHEMHOIO NPOrpPaMmmMmnpPoBaHns (OBOMCTBEHHOCTb, CUMIMJIEKC-METO.,)

019 PELLeHUS 3a4a4 O MOTOKax M NapocoyeTaHnsax, 3dPeKTUBHbIE CTPOKOBbIE
anropuTtMsbl (MOUCK NOACTPOK, CYDPUKCHbIE CTPYKTYPbI) 1 ocHoBbI NP-
MOMHOTbI C NPUOAMMKEHHBIMU aNrOPUTMaMM OJ19 CNIOXHbIX 3a4au4.

HayuuTtech paboTtaTb ¢ 6a3amMu AaHHbIX 1 BbINOHATH NepBble 3anpockl Ha SQL.
Pa3bepéTechb B 0CHOBax ¢punbTpaumm aaHHbix. OCBoUTE FPynnUPOBKY

N arperauuio AaHHbIX A5 pacyéTa On3Hec-MeTpuK U Ha peasbHbIX 3aa4ax
Hay4MnTECb NPUMEHATb 3HAHUS.

NHCTPYMEHTBI
SQL
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Python N3yunTe «rpammaTnky» Python, HauHEéTe NPUMEHATb BCTPOEHHbIEe
MHCTPYMEHTbI U MOAYNN 3TOrO A3blKa. [T03HaKoMUTECh C TUNaMn JaHHbIX,

MpakTrkym n3yumnte TpeboBaHMs K Koay v NpaBuia NOAroTOBKM NPoekToB. Morpy3nTtech
33.e. B KOHUenumio OOT.
NHCTpYMEHTbI
Git, GitHub, pepakTop koga Visual Studio Code, Flake8, Pytest, Bash,
BUPTYyalbHOE OKPY>KeHne
Backend Ha Django Morpy3ntecb B 06beKTHO OPUEHTMPOBAHHOE MPOrPaMMMPOBAHNE, HAYYMNTECH
co3paBaTb NpoekTbl Ha Django, paboTtatb C NyTamMm 1 view-QyHKLNAMMW.
[MpakTnkym

OcBouTe OCHOBbI BEPCTKM ANns 63keHga n ucrnonb3osaHme HTML-abnoHos.
33.e. Pa3bepéTech B 6a3ax AaHHbIX M OTHOLWEHUSAX Mexay Tabnuuamn. OcsounTte
paboTty c Django ORM pns co3pgaHmna mogenem n nonyvyeHns nHpopmaumm
13 B[, a Takke Hay4YnTeCb NCNOb30BaTh agMUH30HY Django.

NHCTPpYMEHTDI
Django Web Framework, Bootstrap, Unittest, Pythonanywhere, Pytest, SQLite

CemecTtp 2
Django u paboTa Beb-npunoXxxeHuim

MporpamMmHas HXXeHepus HayunTtecb NnpMMeHaTb pa3nnyHble MeTogonornm paspadotku MO,

UTMO pa3bepeTech B NNaHNPOBaHUN, aHannse TpeboBaHUN 1 obecrneyeHnm
kayecTBa [M10. NonMéTe NpUHUMNbLI MMLIEH3UPOBAHMSA U Kak paboTaTb

33.e. C CUCTEMAMM KOHTPONS BEPCUIN, HAYyUUTECH YNPaBsaTb puckamu B IT-
NpoekKTax.

DTuKa B chepe Y3HaeTe, KakK TPaHCPOPMMPYIOTCS OTHOLLEHUS NI0AEN, ONOCPea0OBaHHbIE

TexHonornemn MCKYCCTBEHHOIO MHTEJI/IEKTA. |/|3yLWITe nPEUHLUMNbI N CTaHOaPThbI

MHPOPMALMUOHHDBIX TEXHONOI U . .
NnoBeaeHns pa3paboTumMKoB 1 NOTPebuTenem TEXHONOrnI.

N NCKYyCCTBEHHOIo UHTEeJIJ1IeKTa

NTMO
33.e.
AHMUNCKNN 3bIK N3yuunTe MHOCTpaHHbIN 93bIK B pa3pese IT-cneunansHocTn. HauHéTe
UTMO NPUMEHATb COBPEMEHHbBIE KOMMYHUKATUBHbIE TEXHONOI M
ANS aKaAeMUYECKoro 1 npodecCMoHanbHOro 0bLLEHUS, N3yUnTe NPUHLMMDI
33.e. KoprnopaTUMBHOM U NPodeCcCnOoHaNbHOM STUKW.
Soft Skills CMmoxkeTe BbIbpaTb OANH MM HECKONBbKO MUHN-KYPCOB U Pa3BUTb
UTMO KOMMYHMKaTMBHbIE, COLMalbHble, ypaBieHYecKne n uccnegoBaTtesbckme
HaBbIKW1, HeOBXOANMble COBpeMeHHOMY I T-cneumanmcTy.
13.e.
HayuHo- Bynete rotoBUTbLCS K AMNIOMHOM paboTe, NPMMEHUTE 3HAHUSA

No TEXHOJIOIMAM Hay4HbIX NCCNeaoBaHNM U UX opraHmnsaunin. 3anmeTech

nccnenoBartesibCkasd pa60Ta - -
NOWCKOM NpobnemMHon HayyHow cdepbl, KOTopas Bac MHTepecyeT. BmecTe

NTMO C npenoaaBaTenemM chopmynmpyete runotesnbl n uenn. Cobepéte matepman
[MpakTUKym N NPUCTYNUTE K ero aHanmay.
33.e.
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NMponsBogcTBeHHasq,
TexHoJIormyeckas

(NnpoekTHO-TeXHOMoOrn4yecKas)

NMPaKTUKa

NTMO
[MpakTnkym

12 3.e.

ANropuTtMbl 1 CTPYKTYPbI
OaHHbIX

[MpakTuKym

33.e.

Backend Ha Django — 2
[MpakTUKym
33.e.

ApxuTtekTypa
BeO-NpuIoXXeHnn
[MpakTuKym

33.e.

JN1eKTUBbI

Vicnonb3yeTe cBOW 3HAHUS M HaBbIKM B peasibHOM paboTe, BbINOHAA
NpaKTUYeckme 3agaun, ynydllasa paboure npouecch! 1 NoBbILLAas CBOKO
NPodeCcCcNOHaNbHYO 3PPEKTUBHOCTb. ITO MOMOXET BaM JlyyLle MOHMMATb
CBOIO chepy AeaTeNbHOCTM N YCMELLIHO NPUMEHATb M3YyYeHHble METOAbI

Ha NPaKTUKe.

[Mo3HaKOMUTECH C BaXKHENLLIMMM anropnuTMamMm paboTbl C JaHHbIMU, KOTOPbIE
BCTpeYatoTCs Ha cobecepoBaHumsx B I T-koMmnaHnax 1 B peanbHon paboTe.
Pa3bepéTechb C COPTUPOBKaMU, Xell-PyHKLMAMU, XeW-Tabnmuamm

N CTPYKTYPOW AaHHbIX «[lepeBo».

HayunTecb paboTath ¢ dopmamm B Django n ocsomnTe NpoaBUHYyTbie
BO3MOXHOCTW NpeacTaBnieHnin. Pazbepértech, Kak ynpaensTbh
NoNb30BaTENSIMU N MPUMEHSATb AekopaTopsl. [lorpy3nTtech B TeCTUPOBaHME
npunoXxeHun: nsyunte 6mubnmnotekn UnitTest n Pytest, a Takxxe cneunduky
TecTnpoBaHus B Django. Y3HaeTe, kak co3gaBaTb 3¢ deKTUBHbIE UNit-TeCThbI
A5 CBOUX NPOEKTOB.

NHCTPpYMEHTbI
Django Web Framework, Bootstrap, Unittest, Pythonanywhere, Pytest, SQLite

Pa3bepéTtech, Kak BEO-NPOeKTbl B3aMMOOENCTBYIOT APYr C APYroM. Y3HaeTe,
yTo Takoe API, cozpgagmnTe cBon cobcTBeHHbIN cepBuc REST API, Hayuntech
HaCTpPamMBaTb KOHTAKT MexXay GPOHTEHOOM U 63KeHJ0M, a Tak)Ke HanuweTe
©0Ta, KOTOPbI B3aUMOAENCTBYET C NONynsapHbiMM Beb-cepBrucamin. Y3HaeTe,
KaK MOXXeT ObITb OpraHM30oBaHa aBTOpPM3aLMs B Pa3HbIX MPOEKTaX.

NHCTpYMEHTHI
Django REST Framework, React, Telegram API, JWT, Postman, requests

NMpoaBUHYTas BEPCTKA
[MpakTuKym
33.e.

UX/UI
[MpakTUKym
33.e.

Kotlin
NTMO
33.e.

Hayuuntecb komMnnekcy NpmMemMoB, KOTOPbIE NMO3BOJIAT KOPPEKTHO OTOBpaxKaTb
CTPaHULIbl HAa PAa3HbIX YCTPOMUCTBAX U C Pa3HbIMM HACTPOMKaMK, NOAroTOBUTE
rpaduky onsa paboTbl C pa3HbIMU 3KpPaHaMU. HayunTecb opraHn3oBbIBaTb

KOA, 019 CO34aHus LLBETOBOW TeMbl canTa. Pa3zbepéTte MHCTPYMEHTbI
AEKOPUPOBAHMSA BalLMX CTPAHULL. HayunTecb NpUMeHSaTb BEKTOPHYIO Fpadpuky
Ha CTPaHMLAX U NOJIb30BATLCSA MHTEPAKTUBHBIMU MHCTPYMEHTaMU, KOTOpble
BCTpoeHbl B HTML.

HayunTtecb co3gaBaTb 3¢ deKTUBHbIE NONb30BaTENbCKME UHTEPDENCHI,
OCBOUTE TEXHUKM ObICTPOro NPOTOTUMMPOBAHUSA U Y3HAeTe NPUHLUMbI
Ka4yeCTBEHHOro gmn3anHa nHtepdencos.

N3yunTe ocHoBbl Kotlin: Tnbl, yHKLMK, KNACChbl U UCKNIOYEeHNS. HayunTech
paboTaTb C PYHKLUMAMU BbICLLErO NOPSAAKa, KONNEKLMAMU, KOPYTUHAMMU

n pyHKUMOoHanbHbIM API. PazbepéTech B cMCTEME TUMOB, NEPErpy3Ke
onepaTopoB, AenernpoBaHUM CBOMCTB U co3aaHmnm DSL. OcBounTe
TecTupoBaHue, pednekcuto n aHHoTaummn. lNMonyuunTte npegcraBneHme

00 akocucteme Kotlin 1 knioueBbix brubnmoTtekax.
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NoSQL 6a3bl gaHHbIX Y3HaeTe, Kak paboTaloT HepenaUMOHHbIE CUCTEMBI YNPaBeHMS JAaHHbIMM.

UTMO MormeéTe dyHaameHTanbHble pa3nnumsa mexay SQL — n NoSQL-nogxogamm
N N3y4YnTE OCHOBHbIE MOAENN AaHHbIX: JOKYMEHTHbIE, «K/IIo4Y-3Ha4YeHne»,
33.e. KOMOHOYHbIe 1 rpadosble. Hayumntecb NpoekTMpoBaTh r’MOKmMe cxemMbl AaHHbIX

1 3dPeKTUBHO MCNONb30BaTh cneundunyeckme APl onsa paboTbl C pa3HbIMU
Tnnamm NoSQL CYB/[. Pa3bepéTtech B MPUHLIMMNAX FTOPU30OHTaNIbHOM
MacLUTabmpyemMocTu (LuapauviHr, pennukaums) onia obpaboTkm 6onbLLmnx
06bEMOB MHDOPMaLMM N obecnevyeHns OTKa30yCTOMYMBOCTMW.

CeTeBble TeXHOorumn MonyuymnTe Ga3oBble 3HAHUS O NPUHLUMNAX PaboTbl U 6e3onacHOCTU

UTMO COBPEMEHHbIX KOMIMbIOTEPHbIX CETEN Ha Pa3NINYHbIX YPOBHSX apPXUTEKTYPbI.
Pa3bepéTe 6a30Bble KOMMOHEHTbI CETU, BaXKHENLLME CNy>X0bl 1 MPOTOKObI,

33.e. NPUHLMMNbI B3aMOOENCTBUSA CETEN APYT C ApYyrom, becnpoBogHbIe CETH,

NUPUHIOBbIE CETU, MOTOKOBOE BELLaHUe, MHTEepHeT-TenedoHuo. Y3HaeTe
0 MOBbunbHbIX ceTax 3G, LTE, 5G.

MporpaMmmMunpoBaHue HayunTecb adpdekTrBHO ncnonb3oBaTtb N-accncteHTbl ong yckopeHus

pa3paboTku, dopMynmMpoBaTh 3anpochl 1 peLlaTtb paboune 3agadn. OcsouTe

co3gaHune npunoxenn c nomoulbio MMM, aHanns koga, nnterpauuto API.

NTMO Pa3bepéTecb B My/bTUareHTHbIX CUCTEMaX, aBTOMaTU3aLMK, OFrPaHUYEHMNAX

33. e. N n aTnyecknx npuHumnax. Hayumrtecb npeseHToBaTh peLleHns 1 NoMMETe,
KakK pa3BuBaTbCs B obnactn IM-nporpamMmmmpoBaHus.

Ha ecTteCTBEHHOM 43blKke

PacnpepenéHHble HayumTtech pa3pabaTtbiBaTbh 1 peann3oBbiBaTb PacnpeaeEHHbIE anropUTMbI,
aHaNM3MPOBATb peasibHble pacnpenenéHHble CUCTEMBbI XPaHEHWSI 1 06PaboTKK

BblvYUCJ/1I€HUA
OaHHbIX (a TakK>XXe UCMOoJIb30BaTb HEKOTOPbIE N3 HUX Ha HAYa/IbHOM ypOBHe).

NTMO
33.e.

CemecTp 3
WebOps u norpy>xeHue Bo ppemMBOPKNA

Paspabotka MO HayunTtecb NpoeKkTUpoBaTb apXMTEKTYPY NPorpaMmmMHoro obecneveHms

UTMO N npuMeHsaTb NpuHUMnbl SOLID. PasbepéTech B s3bike UML 1 cmoxeTe
CO34aBaTb Pa3/INyHbIE TUMbI Marpamm g8 MogeNNpPOBaHNUS CUCTEM.

63.e. MonMETe YCTPOMCTBO apPXUTEKTYPHbBIX CTUNEN U LLIABNOHOB NPOEKTUPOBAHNUS,

a TaKXXe OCBOUTE MEeTObl MHTErPaLMmn MPUNOXEHNI N B3aUMOOENCTBUS
pacnpeaenéHHbIX CUCTEM.

Soft Skills CMmoxeTe BblibpaTh OOVH NN HECKONTbKO MUHU-KYPCOB U Pa3BUTb

MTMO KOMMyHVIKaTI/IBHbIe, counmalbHble, ynpaBnqueCKme n nccnenoBartes/ibCkme
HaBbIKW, HEOOXO0aMMble coBpeMeHHoMY I T-cneunanucTy.

13.e.

Haquo- Ey,u,eTe roToOBUTbCHA K,EI,I/II'IJ'IOMHOI7I pa60Te, nEmMMeHnTe 3HaHnA

NO TEXHONOIMAM Hay4YHbIX UCCNeoBaHNIN N UX OpraHmn3aumn. 3anMeTechb

nccnenoBaTtesibckas paboTa . -
NOMCKOM NpobneMHon Hay4YHoM chepbl, KOTOpPasa Bac MHTepecyeT. BmecTe

NTMO C npenopaBaTtenemM cbopmynupyete runotesbl 1 uenu. Cobepéte matepuan
[MpakTnkym N MPUCTYMNUTE K €ro aHanumsy.
33.e.
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NMponsBogcTBeHHasq,
TexHoJIormyeckas

(NnpoekTHO-TeXHOMoOrn4yecKas)

NMPaKTUKa

NTMO
[MpakTnkym

18 3. e.

ANropuTMbl U CTPYKTYPbI
AAHHbIX

Vicnonb3yeTe cBOW 3HAHUS M HaBbIKM B peasibHOM paboTe, BbINOHAA
NpaKTUYeckme 3agaun, ynydllasa paboure npouecch! 1 NoBbILLAas CBOKO
NPodeCcCcNOHaNbHYO 3PPEKTUBHOCTb. ITO MOMOXET BaM JlyyLle MOHMMATb
CBOIO chepy AeaTeNbHOCTM N YCMELLIHO NPUMEHATb M3YyYeHHble METOAbI

Ha NPaKTUKe.

Mo3HAaKOMUTECH C BaXXKHENLLMMU anropuTMamm paboTbl € AaHHbIMU, KOTOPbIE
BCTPeYaloTcsa Ha cobecenoBaHUaX B IT-KoMnaHUAX 1 B peanbHo paborTe.
PazbepéTech ¢ rpadamu, xagHbIMU anroputMamm, anroputMaMm Ha CTPOKax

[MpakTnkym N JUHAMUYECKMM MPOorpaMMmnpPOBaHMEM.
33.e.
WebOps HayuuTtecbh paboTtaTb ¢ 06navHbiMm cepBrcamm. CaMoCTosATE/IbHO HAacTpouTe
MoakTUKVM cepBep B obnake, y3HaeTe, Kak aBBTOMaTU3MNPOBATb NPOLIECCHI TECTUPOBAHMS
P y 1 obHOBNEHMS KO3, Pa3BepHETE CBOM NMPoeKT B docker-koHTenHepax
33.e. Ha cepBepe.
NHCTpYMEHTHI
Docker, Nginx, PostgreSQL, Gunicorn, GitHub Actions
Flask u FastAPI [Mo3HakoMuTEeCh C KNno4vesbiMU ppenmaopkamun Python n y3HaeTe,
MoaKTUKYM KaK nx npumMmeHaTb. OcBonTe nonynspHble OMbnmnoTekn ans asBToMmaTm3aumm
P y 3a4a4, aHanm3a nHbopmMaLmm 1 co3gaHus NpunoxeHnin. Pasbepértecb
33.e. B OCOBEHHOCTSAX aCMHXPOHHOIO NPOrPaMMmPOBaHMS, Hay4mnTeCh
ONTUMMN3NPOBATb KOJ, C MOMOLLbIO Creumann3npoBaHHbIX GPENMBOPKOB.
[MonyunTe HaBbIKN PEaNnN30BbIBaTb PELLEHNS C MICMONIb30BaHNEM NYULLINX
NPaKTUK pa3paboTkm Ha Python.
NHCTpYMEHTHI
GIL, Flask, SQLAIchemy, ORM, SQL.ite, Dropbox, Jinja2
Go N3yunTe ocHoBbI A3blka Go. HayumnTecb MCNonb3oBaTb BCTPOEHHbIE
MoaKTUKYM CTPYKTYPbI AaHHbIX, MeToabl U GYHKLMK, a TakxkKe paboTaTb C MHTepdencamm
P y 1N TUNaMu AaHHbIX. Pazbepétech B 06paboTke oLLMBOK 1 UCKTIOYEHNH,
33.e. CMOXeTe COo34aBaTb MOAY/M M NakeTbl. Hayuntech paboTaTb C CeTEBLIM
nporpammmpoBaHnem, HTTP-cepsepamm n knneHtamu. OcsouTe
TECTUPOBaHUE, paboTy ¢ dparnnoson cnctemom n popmatom JSON.
Rust [Mo3HakoMUTECH C A3bIKOM Rust 1 ero kito4eBbIMy OCOOEHHOCTAMM.
MoaKTUKVM HayumnTtecb ncnonb3oBatb GYyHKLMOHAbHbIE MHCTPYMEHTbI, CO34aBaTb
P y MHOIOMNOTOYHbIN KOA, paboTaTb C aCMHXPOHHbLIM MPOrPaMMUPOBaAHNEM
33.e. n unsafe-pyHkunoHanom. Pazbepérteck B Moaynsx, bnbnmorekax,

TECTUPOBAHUN N KOHCTAHTHbIX BblUMCIEeHUSX. [TonyunTe HaBbIKM B CETEBOM
NpPOrpPaMmMmMpPOBaHNM U B3aUMOAENCTBUM C BHELLHUMU Brbnnotekamm
yepes FFI.
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MporpammupoBaHue
Ha ecTeCTBeHHOM fi3blke
NTMO

33.e.

Kotlin
NTMO

33.e.

ApXUTEKTypa KoMnbloTepa
NTMO
33.e.

MapannenbHble

U BbICOKOMPOU3BOanNTEsIbHbIE
BblUMCNEeHUS

NTMO

33.e.

PyYHKUNOHaNbHOE
nporpamMmmMupoBaHue
NTMO

33.e.

BbluncneHunsa Ha GPU
NTMO
33.e.

CeTeBble TexHONOrn1
NTMO
33.e.

PacnpepenéxHbie
BblYUC/I€HUS
NTMO

33.e.

Hayuutecb apdpekTnBHO ncnonb3oBatb N-accnUCTeHTbI 18 yCKOpeHUs
pa3paboTku, PopMynMpPoBaTb 3aMpPockl 1 peLlaTb paboyme 3agayumn. OcBonte
co3gaHune npunoxenn c nomoulbio N, aHanns koga, nnterpauuto API.
Pa3bepéTechb B My/ibTUAr€HTHbIX CUCTEMAX, aBTOMATM3aLMKN, OFPaHUYEHMNNAX
NI n aTnveckux npuHumnax. Hayumtecb npe3eHToBaTb pPeLleHns U NONMETe,
KaK pa3BuBaTbCs B 0bnactn MN-nporpamMmmmpoBaHus.

N3y4unTe ocHoBbl Kotlin: Tnbl, yHKLMK, KNAcCbl  UCKNoYeHNS. HayunTtech
paboTaTb C GYHKUMAMU BbICLLErO NOPSAAKa, KOMNEKLMAMU, KOPYTUHAMMU

n pyHKUMOoHanbHbIM API. PazbepéTech B cMCTEME TUMOB, NEPErpy3kKe
onepaTopos, AenernpoBaHnm CBOUCTB 1 co3gaHmm DSL. OcsounTte
TeCcTUpoBaHUe, pednekcuto n aHHoTaummn. lNonyuunTte npegcraBneHne

00 akocucteme Kotlin u knioueBbix brubnmoTtekax.

MonMETe NPUHLMMbI PAabOoTbl KOMMbIOTEPHbBIX CUCTEM U UX KOMINOHEHTOB.
Hayuutecb aHann3mnpoBaTb B3aMMOAENCTBME annapaTHOro 1 NpPorpaMMHoOro
obecneyeHus, pa3zbepeTech B CTPYKTYpPE JaHHbIX 00paboTKM 1 MOTOKaA
ynpasneHus. Y3HaeTte 06 opraHusauum namsatu, obpaboTtke nHdpopmaumm

W NapannenbHbIX BblYMcNeHUsX. PazbepéTtech B COBpPeMEHHbIX Noaxoaax

K ONTUMMU3aLMU NPOUN3BOAMNTENBHOCTU CUCTEM U METOAaX PeLleHns
APXUTEKTYPHbIX 334a4.

NMo3HaKoMUTECH C OCHOBaMM pacnpeaenéHHbiX cnctem. PasbepéTech

B MeXaHM3Max 00paboTkm cboeB, JOCTUNKEHNN KOHCEHCYCA U aKTOPHOM
mMoaenn. OcsonTe NPUHLMIMbLI PaboTbl ¢ 6ONbLUMMM JaHHbIMU

N WapaupoBaHus. HayuynTtecb NpUMEHATb pacnpeaenéHHble BblUMCIeHNs
N ONTUMN3NPOBATb MPOU3BOAUTENTBHOCTb CUCTEM.

Morpy3unTtech B GyHKLMOHANbHOE MNPOorpaMMnUpoBaHnE N TEOPUIO
BbIYMCNIEHNI: U3YUYNTE OCHOBbBI A-UCHMUCNIEHUS, PEKYPCUM U CTPATENNIA
penykuumn. Hayuntecb nporpammupoBatb Ha Haskell, paboTtatb C neHnBbIMU
BbIUNCNIEHMNSAMM, anrebpanyecknmm TMnaMmm AaHHbIX U KnacCcamm TUMOB.
Pa3bepéTech B GyHKTOpax, MOHagax, Mx TpaHchopMepax 1 O TOM,

KaK OHM MPUMEHSIIOTCS.

Y3HaeTe, Kakme anropuTMbl MOryT BbIMFPaTb OT peanm3aumm Ha BUaeoKapTax
BMEeCTO npoueccopa. lNMonyunte npakTMYeckuin onbiT pa3paboTku

Ha BuaeokapTax ¢ nomMolupto OpenCL. Hayuntecb 6a30BbIM Nprémam
onNTUMM3aLUMKn anNropmMTMOB MO BUOEOKaPTHI.

MonyuymTe Ga3oBble 3HAHUSA O NPUHLMNAX PaboTbl 1 6e3onacHOCTH
COBPEMEHHbIX KOMIMbIOTEPHbIX CETEN HAa PAa3INYHbIX YPOBHSX apXUTEKTYPbI.
Pa36epéTe 6a30Bblie KOMMOHEHTbI CETU, BaKHeMLIKneE Cy>0bl 1 NPOTOKONbI,
NPUHLMMbI B3aMMOOENCTBUSA CeTEN pYr C Apyrom, becnpoBoaHble ceTH,
NUPUHIOBbIE CETU, MOTOKOBOE BELLAaHUE, MHTEPHET-TeNnedoHuo. Y3HaeTe

o0 MobunbHbIX ceTsax 3G, LTE, 5G.

HayunTech pa3pabaTbiBaTb 1 peann30BbIBaTb PacnpenenéHHble anropuTmsl,
aHanM3npPoBaTb peasbHble pacnpenenéHHble CUCTEMbI XPaHEeHUS 1 00PaboTKM
[AaHHbIX (@ TaK)Ke NCMONb30BaTb HEKOTOPbIE N3 HUX HAa HAYallbHOM YPOBHeE).
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CemecTp 4
[lpepanniomMmHas NnpakTuka.
[logrotoBka u 3awmnTta BKP

MNpepaunnoMHas NpakTMKa CMOoXKeTe 3HAUNTENbHO PaCLUMPUTL CBOU 3HaHUS B BbiIOpaHHOM obnacTu,
UTMO a TaKXXe cobpaTb U CUCTEMATU3UPOBATb HEOOXOOMMbIN TEOPETUYECKUN
N NPaKTUYECKUN MaTepman ans HanmcaHns BblMyCKHOM KBaNNPUKaLOHHOMN
[MpakTUKym PaBOTbI.
153.e.
3aLumMTa BbiNyCKHOM [Mpe3eHTyeTe BKP nepep rocyaapcTBeHHOM 3K3aMeHaLMOHHOM KOMUCCUEN.
. Bo Bpems NUTbI N H Ka)keT n yax, MeTogax
KBaNMbUKALMOHHOV O BpeMms 3aly, oapOobHO pacckaxkeTe o uenu, 3agadvax, Metoga
NccnenoBaHMs U NONYYEHHbIX BbIBOOAX, @ TAKXXEe OTBETUTE HA BONPOCHI Y/1IEHOB
paboTbl KOMWCCUN, 0EMOHCTPUPYSA CBOW 3HAHUS U NPOdECCUOHaNbHYI0
NTMO KOMMETEHTHOCTb.
[MpakTUKym

63.e.



