ﬂHﬂeKC npaKTMKyM X IIiTMO KAPTA MPOIPAMMDbl OHJAH-MATUCTPATYPA

«PpOoHTEHAO- 1 O3KeHA-
pa3paboTka» Python.
[lpoABMHYTbIU YPOBEHb

24 mecsua 120 3a4€THbIX eguHUL,

NPEOAOIDKUTENIbHOCTDL NPOrpaMmMmbl

1 CeMECTp . OCHOB‘l‘:I n NieTO,EI,OJ'IOFI/Il/I NpPOrpaMmMmMpPoBaHnS
) « AHMMMNCKNN A3bIK
Django 1 paGora . Soft Skills

BeO-NpUIOoXeHMI - HayuHo-uccnegosatenbckas paboTa

« ANropuTMbl U CTPYKTYPbI AaHHbIX*

« [lononHuTesnbHble rnaBbl ANTOPUTMOB N CTPYKTYP OAHHbIX*
- ba3bl gaHHbIX

- Backend Ha Django

« ApxutekTypa Beb-npunnoxeHunmn

2 ceMecTp - [porpaMMHas nHxXeHepus )

« 2TuKa B chepe MHGOPMaALIMOHHbBIX TEXHONOIM A N UCKYCCTBEHHOIO
WebOps 1 norpyxxeHne UHTenneKTa
BO GPEMBOPKM «  AHMMUNCKNI A3bIK

- Soft Skills

- Hay4Ho-uccnepoBatenbckas paboTa

- MNpon3BoacTBeHHas, TEXHONOrMyeckas
(NPOEeKTHO-TEXHONOrn4yeckas) npakTnka

« ANropuTMbl U CTPYKTYPbI AaHHbIX*
« WebOps
« Flask n FastAPI

« [1lpoaBuHyTas BEPCTKaA
- UX/UI

- Kotlin

« NoSQL 6a3bl gaHHbIX

- CeTeBble TEXHOOr A

. [porpamMmmnpoBaHme Ha eCTECTBEHHOM fA3biKe
- PacnpepenéHHble BbluMCNEHUS



ﬂHﬂeKC npaKTMKyM X IIiTMO KAPTA MPOIPAMMDbl OHJTAIH-MATUCTPATYPA

3 cemMecTp - Pa3pabotka 10
. Soft Skills

- Hay4Ho-nccnepgoBaTtenbckas pa60Ta

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

« ANropuTMbl U CTPYKTYPbI OaHHbIX*
- Python pna 6usHeca

- Go
« Rust
« [lporpamMmmnpoBaHme Ha eCTECTBEHHOM fA3blKe
 Kotlin
« ApXUTeEKTYypa KoMmnbloTepa
- [lapannenbHble N BbICOKONPOU3BOAUTENbHbIE BbIYNCIEHUS
« OYHKLUMOHaNbHOE NPOrpamMMmnpoBaHme
« BblumncneHnsa Ha GPU

. CeTeBble TexHoOormm
- PacnpepenéHHble BblYMCNEHUS

4 cemMecTp - [MpenamnnomMHas NpakTUKa
- 3alumTa BbIMyCKHOWN KBa/IMPUKALIMOHHOM paboTbl

Python pgna 6usHeca

[MpenonnnomMHas
NpaKTUKa.
[MoarotoBkKa

n 3awmta BKP



CemecTp 1

Django u paboTa Beb-npunoXxxeHunim

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
ANropuTMoOB 1 CTPYKTYP
BaHHbIX

NTMO

63.e.

Bba3bl AaHHbIX
[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 aKageMUYecKoro 1 npodeccnoHanbHoro obLeHns, N3yunTe NPUHLANMDI
KopnopaTMBHOM U NPodeCcCUOoHaNbHOM STUKW.

CMoxeTe BblbpaTb OANH UM HECKOIbKO MUHN-KYPCOB U Pa3BUTb
KOMMYHUKaTMBHbIE, COLIMaNbHbIE, yNpaBeHYeckmne N uccnenoBaTenbckme
HaBbIKW1, HEOOXOANMbIe COBPEMEHHOMY I T-cneumanmcTy.

ByneTe rotoBUTLHCS K ANNIOMHOM paboTe, NPUMEHNTE 3HAHUS

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

C npenoaasaTenemM chopmynmpyete runotesnbl u uenn. Cobepéte matepuman
N NPUCTYNUTE K €ro aHanmay.

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 (OepeBbs Noucka, BKo4Yas Splay,
nekapToBo aepeso, ABJ1-gepeso) ona 3agay RMQ, RSQ n LCA, yncnosble
anropuTMbl (3nemMeHTapHble, anroputm EBknnaa, kpuntorpadus) n beictpoe
npeobpazoBaHmne Pypbe ansa paboTbl C MHOrouneHaMu. Bbl U3yunTte MeToapbl
JIMHEMHOIO NPOrpPaMmmMmnpPoBaHns (OBOMCTBEHHOCTb, CUMIMJIEKC-METO.,)

A9 PeLeHns 3aaa4d 0 NOToKaxX U NapocoYeTaHusax, 3dPeKTUBHbIE CTPOKOBbIE
anropuTMsbl (MOUCK NOACTPOK, CYydPUKCHbIE CTPYKTYPbI) 1 ocHoBbI NP-
MOMHOTbI C NPUOANMKEHHBIMU aNrOPUTMaMM OJ19 CNIOXHbIX 3a43au4.

HayuuTtech paboTtaTb ¢ 6a3amMu AaHHbIX 1 BbINOHATH NepBble 3anpockl Ha SQL.
PazbepéTtech B ocHOBax punbTpaLmm aaHHbiX. OcBoUTeE rpynnmpoBKY

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

NHCTPYMEHTBI
SQL
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Backend Ha Django
[MpakTnkym
33.e.

ApxutekTypa
BeO-NpunoXXeHnn
[MpakTUKym

33.e.

CemecTtp 2

HayuuTtech paboTtaTtb ¢ popmamm B Django n ocBonTe NPOABUHYTbIE
BO3MOXXHOCTW NpeacTaBneHnin. Pa3bepértech, Kak ynpasnaTb
NONb30BaTENAMU U MPUMEHATb AeKopaTopsl. [lorpy3ntecs B TeCTUPOBaHME
npunoXeHun: nsyunte oudbnmotekn UnitTest un Pytest, a Takxe cneunpuky
TecTupoBaHus B Django. Y3HaeTe, kak co3aaBaTth 3ddeKTUBHbIE Unit-TeCTbl
OJ151 CBOUX NPOEKTOB.

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

Pa3bepéTechb, Kak BeO-NPOoeKTbl B3aMMOOENCTBYIOT APYr C APYroM. Y3HaeTe,
yTO Takoe API, co3pagunTe cBon cobcTBeHHbIN cepBuc REST API, Hayuntech
HaCTpPamBaTb KOHTAKT MexXay GPOHTEHOOM M 63KEH0M, a Tak)Ke HanuweTe
©0Ta, KOTOPbI B3aUMOAENCTBYET C NONynsapHbIMM Beb-cepBucamMmin. Y3HaeTe,
KaK MOXXET ObITb OpraHM3oBaHa aBTOpPU3aLMs B Pa3HbIX MPOEKTaXx.

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

WebOps u norpy>xeHue Bo ppemMBOPKNA

MporpaMmHas HXxeHepus
NTMO
33.e.

JTuKa B chepe
MHPOPMALMOHHDBIX TEXHONOI U
U UCKYCCTBEHHOr 0 UHTENIeKTa
NTMO

33.e.

AHIMUWNCKNN A3bIK
NTMO
33.e.

Soft Skills
NTMO
13.e.

Hay4Ho-
nccnepoBaTenbckas pabora

NTMO
[MpakTuKym

33.e.

Hayuuntecb NpMMeHsATb pa3inyHble MeTogonormm paspadoTku MO,
pa3bepeTech B NNaHNPOBaHUN, aHannse TpeboBaHUN 1 obecrneyeHnm
kayecTBa [M10. NonMéTe NpUHUMNbLI MMLIEH3UPOBAHMSA U Kak paboTaTb
C CUCTEMAMM KOHTPONS BEPCUIN, HAYyUUTECH YNPaBsaTb puckamu B IT-
NpoeKTax.

Y3HaeTe, KakK TPaHCHOPMUPYIOTCSA OTHOLLIEHWSA NIOAEN, ONOCPEAOBaAHHbIE
TEXHONOIrMEN NCKYCCTBEHHOIO MHTENNeKTa. M3yunTe npuHUmMnbl U CTaHOaPThbI
NnoBeaeHns pa3paboTymMKoB U NOTPebuTenem TEXHONOrnI.

MN3yunTe MHOCTpaHHbIN 93bIK B pa3pese I T-cneymanbHOCTU. HauHETE
NPUMEHSATb COBPEMEHHbIE KOMMYHUKATUBHbIE TEXHOTOM MU

AN aKaJeMUYECKOro 1 NpodecCcnoHanbHOro obLeHns, N3yuYnTe NPUHLIAMDI
KoprnopaTUMBHOM U NPodeCcCnOoHaNbHOM STUKW.

CMoxeTe BblOpaTb OAMH UM HECKOSIbKO MUHU-KYPCOB U Pa3BUTb
KOMMYHUKaTMBHbIE, COLIMaNbHbIE, yNpaBleHYeckmne n uccnenoBaTenbckme
HaBbIKW1, HEOOXOANMbIe COBPEMeEHHOMY IT-cneumanmcTy.

ByneTe rotoBUTLHCS K ANNIOMHOM paboTe, NPUMEHUTE 3HAHUS

MO TEXHONOIMNAM Hay4YHbIX UCCNeoBaHNIMN N UX OpraHmn3aunmn. 3anMeTechb
nonckom npobnemMHom HayuyHom chepbl, KOTOpPas Bac MHTepecyeT. BmecTte

C npenoaasaTenemM chopmynmpyete runotesnbl u uenn. Cobepéte matepuman
N NPUCTYNUTE K Er0 aHaNM3y.
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MpounsBogcTBeHHasq,
TexHoJIormyeckas

(NnpoekTHO-TeXHOMOrn4yecKas)

NMPaKTUKa

NTMO
[MpakTnkym

12 3.e.

ANroputMbl 1 CTPYKTYPbI
OaHHbIX

[MpakTuKym

33.e.

WebOps
[MpakTUKym
33.e.

Flask u FastAPI
[MpakTuKym
33.e.

JN1eKTUBbI

Vicnonb3yeTe cBOW 3HAHUS M HaBbIKM B peasibHOM paboTe, BbINOHAA
NpaKTUYeckme 3agaun, ynydllasa pabounre npouecch! 1 NoBbILIas CBOKO
NPodeCcCcnNOHaNbHYO 3PPEKTUBHOCTbL. ITO MOMOXET BaM JlyyLle MOHMMATb
CBOIO chepy AeaTeNbHOCTU N YCMELLIHO NPUMEHATb M3YYeHHble METOAbI

Ha NPaKTUKe.

[Mo3HaKOMUTECH C Ba)KHENLLIMMM anropnuTMamMm paboTbl C JaHHbIMU, KOTOPbIE
BCTpeYatoTCs Ha cobecepoBaHmsX B I T-koMmnaHMax 1 B peanbHoM paboTe.
Pa3bepéTechb c COPTUPOBKaMU, Xell-PyHKLMAMU, XeW-Tabnmuamm

N CTPYKTYPOW AaHHbIX «[lepeBo».

HayuuTtecbh paboTtaTb ¢ 06navHbiMm cepBrcamm. CaMoCTosATENIbHO HacTpouTe
cepBep B obnake, y3HaeTe, Kak aBBTOMaTU3NPOBATb NPOLIECChI TECTUPOBAHMSA
1 obHOBNEHMSA KO3, Pa3BepHETE CBOM NMPoeKT B docker-koHTenHepax

Ha cepBepe.

NHCTpYMEHTHI
Docker, Nginx, PostgreSQL, Gunicorn, GitHub Actions

[Mo3HakoMuTech € Kno4vesbiMu ppernmaopkamun Python n y3HaeTe,

Kak nx npumMmeHaTb. OcBonTe nonynspHble OMbnmnoTekn ans asToMmaTmaumm
3a4a4, aHanm3a nHbopmMaLmm 1 co3gaHus NpunoxeHnn. Pasbepértecb

B OCOBEHHOCTSAX aCMHXPOHHOIO MNPOrPaMMmPOBaHMS, Hay4mnTeCh
ONTUMU3NPOBATL KOS, C MOMOLLIbIO CreLmanmM3npoBaHHbIX GPENMBOPKOB.
[Mony4ymnTe HaBbIKK Peann3oBbIBaTb PeLUEeHMS C MICNOSIb30BAaHNEM NYYLLNX
NPaKTUK pa3paboTkm Ha Python.

NHCTpYMEHTbI
GIL, Flask, SQLAIchemy, ORM, SQL.ite, Dropbox, Jinja2

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.

Hayuntecb co3gaBaTb 3¢ deKTUBHbIE NONb30BaTENbCKME UHTEPDENCHI,
OCBOUTE TEXHUKM ObICTPOro NPOTOTUMMPOBAHUSA U Y3HAETe NPUHLUMbI
Ka4yeCTBEHHOro gmn3anHa nHtepdencos.

N3yunTe ocHoBbl Kotlin: Tunbl, GyHKLMK, KNACChbl U UCKNIOYEeHNS. HayunTech
paboTaTb C PYHKUMAMU BbICLLErO NOPSAAKA, KONNEKLMAMU, KOPYTUHAMMU

n pyHKUMOoHanbHbIM API. PazbepéTech B CUCTEME TUMOB, NEPErpy3Ke
onepaTopoB, AenernpoBaHUM CBOMCTB U co3aaHmnm DSL. OcBounTe
TecTupoBaHue, pednekcuto n aHHoTaummn. lNMonyunte npencraBneHme

00 akocucteme Kotlin u knioueBbix GrubnmoTtekax.
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NoSQL 6a3bl AaHHbIX Y3HaeTe, Kak paboTaloT HepenauMOHHbIE CUCTEMBI YNPaBeHMS JaHHbIMM.

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

1 3dPeKTUBHO MCNONb30BaTh cneundpunyeckme APl onsa paboTbl C pa3HbIMU
Tnamm NoSQL CYB/[]. PazbepéTech B nprHUMMNAX rOpnU30HTaNIbHOW
MacLUTabmpyemMocTu (LuapaviHr, pennukaums) oia obpaboTkm 6onbLumnx
06bEMOB MHDOPMaLMM N obecnevyeHns OTKa30yCTOMYMBOCTW.

CeTeBble TeXHOorumn MonyunTe 6a30Bble 3HAHMS O NPUHLMMNAX PaboTbl 1 6e30NacHOCTU

UTMO COBPEMEHHbIX KOMMbIOTEPHBIX CETEN Ha PA3NINYHBIX YPOBHSIX apXUTEKTYPbI.
Pa3bepéTe 6a30Bble KOMMOHEHTbI CETU, BaXKHENLLME CNy>X0bl 1 MPOTOKObI,

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

NUPUHIOBbIE CETU, MOTOKOBOE BELLaHWe, MHTEpPHeT-TenedoHuo. Y3HaeTe
0 MOBbuUnbHbIX ceTax 3G, LTE, 5G.

MporpaMmmmpoBaHue HayunTecb adpdekTrBHO ncnonb3oBaTtb N-accncteHTbl ong yckopeHus

Ha ecTeCTBEHHOM S3bIKE pa3paboTku, cbopmynmvposaTb 3anpochl 1 pelaTb paboune 3agaun. Ocsoute

co3aaHune npunoxeHuit ¢ nomolbio MW, ananns koga, nHterpaumio 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.

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

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

NTMO
33.e.

Cemectp 3
Python pnsg busHeca

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 BbibpaTh OOVH NN HECKONTbKO MUHU-KYPCOB U Pa3BUTb

MTMO KOMMyHl/IKaTI/IBHbIe, counmalnbHble, ynpaBnqueCKme n nccnenoBartes/ibCkme
HaBbIKW1, HEOOXOoaMMble coBpeMeHHOoMY I T-cneunanucTy.

13.e.

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

NO TEXHONOIMNAM Hay4YHbIX UCCNeaoBaHNIMN N X OpraHmn3aummn. 3anMeTechb

nccnepoBartesibckas paboTa . -
nonckom npobnemMHom HayuyHom chepbl, KOTOpas Bac MHTepecyeT. BmecTte

NTMO C npenopasaTtenemM chopmynupyete runotesbl 1 uenu. Cobepéte matepuan
[MpakTnkym N MPUCTYMUTE K €ro aHanumsy.
33.e.
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MpounsBogcTBeHHasq,
TexHoJIormyeckas

(NnpoekTHO-TeXHOMOrn4yecKas)

NMPaKTUKa

NTMO
[MpakTnkym

18 3. e.

ANroputMbl 1 CTPYKTYPbI
OaHHbIX

[MpakTuKym

33.e.

Python gnsa 6usHeca
[MpakTUKym
33.e.

JJ1eKTUBbI

Go
[MpakTUKym
33.e.

Rust
[MpakTnkym
33.e.

MporpamMmmupoBaHue
Ha ecTeCTBEHHOM fi3blke
NTMO

33.e.

Vicnonb3yeTe cBOW 3HAHUS M HaBbIKM B peasibHOM paboTe, BbINOHAA
NpaKTUYeckme 3agaun, ynydllasa pabounre npouecch! 1 NoBbILIas CBOKO
NPodeCcCcnNOHaNbHYO 3PPEKTUBHOCTbL. ITO MOMOXET BaM JlyyLle MOHMMATb
CBOIO chepy AeaTeNbHOCTU N YCMELLIHO NPUMEHATb M3YYeHHble METOAbI

Ha NPaKTUKe.

Mo3HaKOMUTECH C BaKHENLUMMW anropnuTMamMm PaboTbl C AaHHbIMU, KOTOpPbIE
BCTpeYaloTcs Ha cobecenoBaHUaAX B IT-kKoMnaHUAX 1 B peanbHoM paborTe.
PazbepéTtech ¢ rpadamm, XagHbIMM aniropUTMaMun, anropuTMamMm Ha CTPOKax
N OMHaMUYECKMM NPOrpPaMMUPOBAHNEM.

[MpokayaeTe HaBblKM PabOTbl C AOKYMEHTALMEN 1 y3HaeTe, Kak UCMOJb30BaTb
cepBucbl Nnatdopmbl Google. ITo NOMOXKET NOHATb OO NPUHLMN PaboThl
NoaoOHbIX BHELLHMX CEPBMCOB — 1 UCMOJIb30BaTb UX B OyayLLEM.
NHCTPpYMEHTbI

Google Cloud Platform, Google Sheets API, Google Drive API

N3yunTe ocHoBbI a3blka GO. HayumnTecb Mcnonb3oBaTb BCTPOEHHbIE
CTPYKTYPbI AaHHbIX, MeToabl U GYHKLMN, a TakXke paboTaTb C MHTepdencamm
N TUNaMu JaHHbIX. Pa3bepéTtech B 06paboTke oLLMOOK 1 UCKTIOYEHUIA,
CMOXKeTe co3aBaTb MOAY/IM U NaKeTbl. HayunTtecb paboTaTth C CETEBLIM
nporpaMmmmpoBaHnem, HT TP-cepBepamn un knnentamm. OcsouTte
TECTUPOBaHUE, paboTy ¢ dparnosom cuctemon n popmatom JSON.

[Mo3HakoMUTEChH C A3bIKOM Rust 1 ero kito4eBbIMy 0COOEHHOCTAMM.
HayunTtecb ncnonb3oBatb GYyHKLMOHAbHbIE MHCTPYMEHTbI, CO34aBaTb
MHOIOMNOTOYHbIN KOA, paboTaTb C aCMHXPOHHbLIM MPOrPaMMMNPOBaAHNEM

n unsafe-pyHkumoHanom. Paszbepérteck B Mmoaynax, bubnmnorekax,
TECTUPOBAHUN N KOHCTAHTHbIX BblUMCIeHUaX. [onyumTe HaBblK/ B CETEBOM
NpPOrpaMmMmMpPOBaHNM U B3aUMOAENCTBUM C BHELLHUMU Bubnnotekamm
yepes FFI.

Hayuuntecb apdpekTnBHO ncnonb3oBatb MN-accuCTeHTbI 18 yCKOpeHUs
pa3paboTku, opMynMpoBaTb 3aMpPockl 1 peLlaTb paboyme 3apayumn. OcBonte
co3gaHune npunoXxenu c nomoulbio MW, aHanns koga, nnterpauuto API.
Pa3bepéTechb B My/ibTUAr€HTHbIX CUCTEMAX, aBTOMATM3aLMKN, OFrPaHUYEHUNSAX
NI n aTnvecknx npuHumnax. HayumTtecb npe3eHToBaTb PeLleHns U NONMETe,
KaK pa3BuBaTbCcs B 0bnactn MN-nporpamMmmmpoBaHus.

N3yunTe ocHoBbl Kotlin: Tmnbl, yHKLMK, KNACCbl  UCKNOYEeHNS. HayunTech
paboTaTb C GYHKUMAMMU BbICLLErO NOPSAKa, KOMNEKLUMAMU, KOPYTUHAMMU

n pyHKUMOoHanbHbIM API. Pa3bepéTechb B cMCTEME TUMOB, NEPErpy3Ke
ornepaTopoB., AenernpoBaHnn CBOMUCTB 1 co3gaHmnm DSL. OcsounTte
TecTupoBaHue, pednekcuto n aHHoTaummn. lNMonyunTte npegcraBneHne

00 akocucteme Kotlin n knioueBbix brubnmoTtekax.
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ApXUTEKTypa KoMMnbloTepa

NTMO
33.e.

MapannenbHble

1 BbiCOKOMpoun3soauUTesIbHble

BblYUCIeHUS
NTMO
33.e.

PyYHKLUNOHANbHOE
nporpamMmmMupoBaHue
NTMO

33.e.

BbluncnexHusa Ha GPU
NTMO
33.e.

CeTeBble TexHONOrn1
NTMO
33.e.

PacnpepenéxHbie
BblYUC/I€HUS
NTMO

33.e.

MonMETe NPUHLMMbI PAabOoTbl KOMMbIOTEPHbBIX CUCTEM U UX KOMINOHEHTOB.
Hayuutecb aHann3npoBaTb B3aMMOAENCTBME annapaTHOro 1 NpPorpaMMHoOro
obecneyeHus, pa3zbepeTech B CTPYKTYpPE JaHHbIX 00paboTKM 1 NOTOKA
ynpasneHus. Y3HaeTte 06 opraHnsauum namsatu, obpaboTtke nHdpopmaumm

W NapannenbHbIX BblYMcNeHUaxX. PazbepéTech B COBpPeEMEHHbIX Moaxoaax

K ONTUMM3aLMU NPOUN3BOANTENBHOCTU CUCTEM U METOAaX PeLleHns
APXUTEKTYPHbIX 3a4a4.

NMo3HaKoMUTECH C OCHOBaMM pacnpeaenéHHbiX cnctem. PasbepéTech

B MeXaHM3Max 00paboTkm cboeB, JOCTUNKEHNN KOHCEHCYCA U aKTOPHOM
moaenn. OceonTe NPUHLMIMbLI PaboTbl C 6ONbLUMMM JaHHbIMU

N WapaupoBaHus. HayunTtecb NpUMEHATb pacnpeaenéHHble BblYMCIeHNs
N ONTUMN3NPOBATb MPOU3BOAUTENTbBHOCTb CUCTEM.

Morpy3unTtech B GyHKLMOHAbHOE NPOorpaMMnUpoOBaHME N TEOPUIO
BbIYMCNIEHNI: U3YUYNTE OCHOBbI A-UCHUCNIEHUS, PEKYPCUM U CTPATEN NI
penykuumn. Hayuntecb nporpammupoBatb Ha Haskell, paboTtaTb C neHnBbIMU
BbIUNCNIEHMNSAMM, anrebpanyecknmm TUnaMmm AaHHbIX U Knaccamm TUMOB.
Pa3bepéTech B GyHKTOpax, MOHagax, Mx TpaHchopMepax 1 O TOM,

KaK OHM MPUMEHSIIOTCS.

Y3HaeTe, Kakme anropuTMbl MOTyT BbIMFPaTb OT peanm3aumm Ha BUaeoKapTax
BMEeCTO npoueccopa. lNMonyynte npakTMyYeckuin onbiT pa3paboTku

Ha BuaeokapTax ¢ nomolupto OpenCL. Hayuntecb 6a30BbIM Nprémam
oNTUMM3aLUMM aNropmTMOB MO BUOEOKaAPTHI.

MonyuymnTe Ga3oBble 3HAHUSA O NPUHLUMNAX PaboTbl U 6e3onacHOCTU
COBPEMEHHbIX KOMIMbIOTEPHbIX CETEN Ha PA3NINYHbIX YPOBHSX apXUTEKTYPbI.
Pa36epéTe 6a30Bblie KOMMOHEHTbI CETU, BaKHeMLINE CNy>0bl 1 NPOTOKONbI,
NPUHLMMbI B3aMMOOENCTBUSA CeTEN pYr C Apyrom, becnpoBoaHble ceTH,
NUPUHIOBbIE CETU, NMOTOKOBOE BELLAHUE, MHTEPHET-TeNnedoHuo. Y3HaeTe

o MobunbHbIX ceTsax 3G, LTE, 5G.

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

MNpepaunnoMHas NpakTMKa CMOoXKeTe 3HAUNTENbHO PaCLUMPUTL CBOU 3HaHUS B BbiIOpaHHOM obnacTu,
UTMO a TakKXXe cobpaTb U CUCTEMATU3UPOBATb HEOOXOOMMbIN TEOPETUYECKUN
N NPaKTUYECKU MaTepman ans HanmcaHMs BbiMyCKHOM KBaNN@PMKaLOHHOMN
[MpakTUKym PaBOTbI.
153.e.
3aLmMTa BbiNyCKHOM [Mpe3eHTyeTe BKP nepep rocyaapcTBeHHOM 3K3aMeHaLMOHHOM KOMUCCUEN.
. Bo Bpems NUTbI N H Ka)keT n Yyax, MeTogax
KBaNMbUKALMOHHOV O BpeMms 3aly, oapobHO pacckaxkeTe o uenu, 3agadvax, Metoaa
NccnenoBaHMs U NONYYEHHbIX BbIBOOAX, @ TAKXXe OTBETUTE Ha BONPOCHI Y/1IEHOB
paboTbl KOMWCCUN, 0EMOHCTPUPYSA CBOW 3HAHUSA U NPOdECCUOHaNbHYI0
NTMO KOMMETEHTHOCTb.
[MpakTUKym

63.e.



