ﬂHﬂeKC npaKTMKyM X IIiTMO KAPTA MPOIPAMMDbl OHJAH-MATUCTPATYPA

«PpOHTEHAO- N O3KeHA-
pa3paboTKa»
bakeHa-pa3pabdboTukuk. C++.
[lpoABMHYTbIU YPOBEHb

24 mecsua 120 3a4€THbIX eguHUL,

NPEOAOIDKUTENIbHOCTDL NPOrpamMmMmbl

1 CEMeCTp : OCHOB?I n NieTO,D.OJ'IOFI/Il/I NpPOrpPaMMmnpPoBaHnS
« AHMMMNCKNN A3bIK

KayecTBO KOAa, . Soft Skills

npPon3soanNTESIbHOCTb

- Hay4Ho-uccnepoBatenbckas paboTa

« ANropuTMbl U CTPYKTYPbI AaHHbIX*

« JlononHuTenbHble rnaBbl AMTOPUTMOB U CTPYKTYP AaHHbIX®
- Ba3bl paHHbIX

- KayecTtBoO KOpna

. [lpon3BoanNTENBHOCTb M aBTOMATMU3aLUUS

nonTtnMmsaumna

- [MporpaMmMHas nHxeHepud
2 ceMmecTp POTPaMMHaZ NHXEHED .
- ITuKa B chepe MHPOPMaLMOHHBIX TEXHOMOMUI M UCKYCCTBEHHOro
[MNorpy>eHwne NHTENNeKTa
B 3pPEKTUBHY!IO « AHMNNCKUI S3bIK
pa3paboTky - Soft Skills

. Haquo-Mccne,u,osaTeanKaﬂ pa60Ta

- lMpon3BoacTBeHHas, TEXHONOrMYeckas
(NpoeKTHO-TexXHoNorn4yeckas) NpakT1ka

« ANropuTMbl U CTPYKTYPbI AaHHbIX*
« 2ddekTnBHasa pa3paboTka Ha C++
+ [MpoekTnpoBaHne Ha C++

- [lpoaBnHyTasa BEPCTKaA
- UX/UI

- Kotlin

- NoSQL 6a3bl gaHHbIX

- CeTeBble TEXHONOMMM

« [lporpamMmmnpoBaHme Ha eCTECTBEHHOM fA3blKe
- PacnpepenénHbie BblYUCIEHNS



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*
« [poaBuHyTbIN 63KeHa C++

- 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

[MpoaBVHYTbIN
O3keHp C++

[MpenonnnomMHas
NpaKTUKa.
[MoarotoBkKa

n 3awmta BKP



CemecTp 1

KayecTBO KOAa, Npon3BoANTENbHOCTb
M oONTUMUN3aLLUSA

OcHoBbl U MeTOgOoNOrnn
nporpaMMmMpPoBaHus
NTMO

33.e.

AHIMUNCKNN A3bIK
NTMO
33.e.

Soft Skills
NTMO
13.e.

Hay‘-IHO'I/ICCﬂe}J,OBaTeﬂbCKaﬂ

paboTa

NTMO
[MpakTnkym

33.e.

ANropuTMbl U CTPYKTYpbI
AAHHbIX

[MpakTnkym
33.e.

JlononHuTenbHble rNasbl
ANropuTMOB 1 CTPYKTYP
AaHHbIX

NTMO

63.e.

Ba3bl gaHHbIX
[MpakTUKym
33.e.

Mo3HakoMUTeChb C 6a30BbIM MHCTPYMEHTaPUEM HaUuNHAIOLLEro
nporpamMmmcTa. Pa3bepéTtech co cpenon pa3padboTkun, ocHoBamMu paboTbl
c 6a3amMmM JaHHbIX U Ha yOaNéHHOM CepBepe.

M3yunTe MHOCTpaHHbIN 93bIK B pa3pese IT-cneumanbHoCcTU. HavHETe
NPUMEHATb COBPEMEHHbIE KOMMYHUKATUBHbIE TEXHONIOM MU

019 aKafeMU4eCcKoro mn npodpeccmoHanbHoOro obLLeHns, N3y4mTe NPUHLUMNDI
KOprnopaTUBHOM U NPodeCCUOHANBbHOM STUKW.

CmoxeTe Bbl6paTb OAUNH NN HECKOJ1bKO MNHWN-KYPCOB U Pa3BUTb
KOMMYHUKaTUBHbIE, COLIMalibHbIE, YNpaBieH4YeCKne n nccienoBartesibCKkue
HaBblKW, HeO6XO,D,VleIe coBpEMEHHOMY |T-CI'IeLI,VIaJ'Il/ICTy.

BypeTe rotoBUTbHCA K ANUMNIOMHOM paboTe, NPUMEHUTE 3HAHUS

MO TEXHONOIMAM Hay4YHbIX UCCNeaoBaHNIMN N X OpraHm3aummn. 3anMeTechb
nonckom npobnemMHom HayuyHom chepbl, KOTOpas Bac MHTepecyeT. BmecTte

C npenoaasaTenem chopmynmpyete runotesnbl u uenn. Cobepéte matepman
N NPUCTYNUTE K €ro aHanmay.

[Mo3HaKOMUTECH C BaKHENLLIMMM anropuTMamMm paboTbl C JaHHbIMU, KOTOPbIE
BCTPeYaloTCcs Ha cobecegoBaHusx B I T-koMnaHMAX 1 B peanbHoM paboTe.
PazbepéTtech, YTO TaKoe afirOPUTMbl U KakKe OCHOBHbIE TUMbl JaHHbIX
CYLLECTBYIOT. Y3HaAeTe, YTO TaKoe PeKkypcus, U MOMMETe, Kak paboTaeT
OMHaPHbBIN NOUCK.

OcBouTe NpPoaBUHYTbIE CTPYKTYPbI JaHHbIX (OepeBbs NoncKa, BKo4Yas Splay,
nekapToBo aepeso, ABJ1-gepeso) ana 3apay RMQ, RSQ n LCA, yncnosble
anropuTMsbl (3nemMeHTapHble, anroputm EBknunaa, kpuntorpadpus) n bbicTpoe
npeobpazoBaHmne Pypbe ansa paboTbl C MHOrouneHaMmu. Bbl n3yunte MeToapl
JTMHEMHOIO NPOrpPaMmMmnpPoBaHns (OBOMNCTBEHHOCTb, CUMIMJIEKC-METO.,)

A8 PELLEeHUs 3a4auy O MOTOKax M1 MNapocoyeTaHnsax, 3dPeKTUBHbIE CTPOKOBbIE
anropuTMbl (MOUCK NOACTPOK, CYOPUKCHbIE CTPYKTYPbI) 1 ocHoBbI NP-
NOMTHOTbI C NPUONMYKEHHBIMU aNrOPUTMaMM AJ19 CNIOXHbIX 3aau4.

HayuuTtech paboTtaTb ¢ 6a3amMu AaHHbIX 1 BbINOHATL NepBble 3anpockl Ha SQL.
Pa3bepéTech B ocHOBax ¢punbTpaLmm aaHHbIX. OcBoUTE FPyNnUPOBKY

N arperauuio AaHHbIX A1s pacyéTa On3HeCc-MeTpuK U Ha peasbHbIX 3aga4ax
Hay4nTECb NPUMEHSTb 3HAHUS.

NHCTPpYMEHTHI
SQL
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KauecTBo kopa N3yunTe MHCTPYMEHTbI, KOTOPbIE AENat0T KO, ONPSATHLIM U 3aLlLULLAI0T
ero oT YeNoBeYyeckmnx onboK: MPOCTPaHCTBa UMEH, KOHCTaHTHOCTb, RAIL.

[MpakTukym Y3HaeTe, kak n36aBUTb NporpamMmmy ot npobnem pocta. OcBonTte
33.e. AMHaMUYeCKU noammMopdusm.
MpPon3BOAMTENBHOCTD HayunTtech oLieHMBaTb 3PpPeKTUBHOCTb BbICOKONPOU3BOAUTENBHOMO

NPUNOXeHUs 0o 1 Nocne ero pa3pabdboTku. M3yunte paboTty ¢ dannamm

N perynsapHbIMU BbipaxxeHnamMu. [Mo3HaKoMUTECh C BHYTPEHHEN CTPYKTYPOW
[MpakTnkym KOHTEMHEPOB U Hay4nTeCb HaCTPamBaTb 3N1eMeHTbI A3blka Ha 3G PEKTUBHYIO
33.e. paboty. OcBOUTE MOVe-CEMaHTUKY.

n aBTOMAaTU3auud

CemMecTtp 2
[Morpy)xeHue B 3pPeKTUBHYIO
pa3paboTKy

nporpaMMHag NHXXeHepus HayunTtecb NnpuMeHaTb pasimyHble MeTogosornmm p83pa6OTKl/I Nno,

UTMO pa3bepéTech B NNaHMPOBAHMK, aHann3e TpeboBaHun N obecneyeHnm
kayecTsa 0. [ToMMETe NPUHLMMBI NIULLEH3NPOBAHNS U KakK paboTaTb

33.e. C CUCTEMaMM KOHTPONS BEPCUIN, HAYyUUTECH YNPaBnaTb puckamm B | T-
NpoeKTax.

OTuKa B chepe Y3HaeTe, KaK TPaHCHOPMUPYIOTCSH OTHOLLIEHWS NIoAen, OnoCcpefoBaHHbIe

TeXHONornemn MCKYCCTBEHHOIr 0 MHTenneKTa. Mayunrte npuHUmUnGl M CTaHOAPTbI

MHPOPMALIMOHHbIX TEXHOJIOMNIA . .
noeegeHumnd pa3p360T‘~II/IKOB n r|0Tpe6|/|Tene|/| TEeXHOJIOI'NN.

N NCKYCCTBEHHOIO UHTEeN1EKTAa

NTMO
33.e.
AHMTUNACKNN 13bIK N3yunTe MHOCTpPaHHbIN S3biK B pa3pese IT-cneyyanbHOCTU. HavHéTe
UTMO NPUMEHATb COBPEMEHHbIE KOMMYHUKATUBHbIE TEXHONOM M
ANS aKaAeMNYecKoro 1 npodecCMoHanbHOro odLWeHus, N3yumTe NpPUHLMNbI
33.e. KOprnopaTUMBHOM U NPodeCCUOHANBbHOM STUKW.
Soft Skills CMmoxeTe BbIbpaTb OANH UM HECKONbKO MUHN-KYPCOB U Pa3BUTb
UTMO KOMMYHMWKaTUBHbIE, COLMalbHble, ypaBieHYeCcKne N uccnefoBaTtesbckue
HaBbIKWN, HeobXxoaANMble coBpeMeHHOMY I T-cneumanmcTy.
13.e.
HayuHo- Bynete rotoBUTLCS K AMNIOMHOM paboTe, NPUMEHUTE 3HaHUSA

MO TEXHONOIMAM Hay4YHbIX UCCNegOBaHNIN N X OpraHm3aummn. 3anMeTechb

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

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

(NnpoekTHO-TeXHOMOrn4yecKas)

NMPaKTUKa

NTMO
[MpakTnkym

12 3.e.

ANroputMbl 1 CTPYKTYPbI
OaHHbIX

[MpakTuKym

33.e.

DddeKkTuBHasA pa3paboTKa
Ha C++

[MpakTnkym
33.e.

MpoekTnpoBaHme Ha C++
[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».

Co3paanTe 1 onTUMM3NpyeTe COOCTBEHHYIO Peanm3aLmio CTPYKTYPbI AaHHbIX
Vector. Y3HaeTe 06 0cOBeHHOCTSAX XpaHEHNS OObEKTOB B MaMSTH

N pa3bepéTech, Kak 3PPEKTUBHO UCMOIb30BATb NaMSATb U YNPaBnaTb
pecypcamu.

NHCTpYMEHTHI
CMake

N3yunte GyHKUMOHANBHOCTb Tabnuupl BUPTYanbHbIX METO0B 1 CMOXETEe
OPUEHTUNPOBATLCS B MeXaHnU3Max nonmmopodunsma. HauHére paboTtaTb

c cuctemon cbopkum CMake, 0CBOMB HAaCTPOMKY U aBTOMaTM3aLMIO NpoLecca
CO3[aHus NPOEKTOB.

NHCTpYMEHTbI
CMake

NMpoaBUHYTas BEPCTKA
[MpakTuKym
33.e.

UX/UI
[MpakTuKym
33.e.

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

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

Hayuuntecb co3paBatb 3¢ddeKTUBHbIE NOMb30BaTENLCKNE NHTEPDENCHI,
OCBOUTE TEXHUKM ObICTPOro NPOTOTUMMPOBAHUSA U Y3HAeTe NPUHLUMbI
Ka4yeCTBEHHOro gmn3anHa nHtepdencos.

N3yunTe ocHoBbl Kotlin: Tunbl, GyHKLMK, KNACChbl  UCKNIOYEHNS. 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. lNMonyuunte npegcraBneHme

00 akocucteme Kotlin u knioueBbix GrubnmoTtekax.
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NoSQL 6a3bl AaHHbIX Y3HaeTe, kaK paboTatoT HepenaUNOHHbIE CUCTEMBI YNPABEHUS AAaHHBIMW.

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
Tnnamm NoSQL CYB/[. Pa3zbepéTtech B MPUHLIMMNAX FOPU30OHTaNIbHOM
MacLUTabmpyemMocTu (LuapaviHr, pennukaums) oia obpaboTkm 6onbLumnx
06bEMOB MHDOPMaLMM N obecnevyeHns OTKa30yCTOMYMBOCTW.

CeTeBble TeXHOorumn Mony4ymTe Ga3oBbie 3HAHUS O NPUHLUMNAX PaboTbl U 6e3onacHOCTU

UTMO COBPEMEHHbIX KOMIMbIOTEPHbIX CETEN Ha Pa3INYHbIX YPOBHSX apPXUTEKTYPbI.
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

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 ecteCTBEeHHOM 43blKke

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
[MpoaBuHYTbIN 63KeHa, C++

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

13.e.
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Hay4Ho-
nccnepoBaTenbckas paboTa

NTMO
[MpakTnkym

33.e.

NMponsBoacTBeHHas,
TexHoornvyeckas
(npoeKTHO-TexHoNornyeckas)
NpPaKTUKa

NTMO

[MpakTUKym

183.e.

AnropuTMbl U CTPYKTYpPBbI
AaHHbIX

[MpakTnkym

33.e.

MponBuHyYTbIN 63KeHa C++

ByneTe rotoBUTHCS K ANNIOMHOM paboTe, NPUMEHUTE 3HAHUS

NO TEXHONOIMNAM Hay4YHbIX UICCNeaoBaHNIN N UX OpraHmn3aunn. 3anMeTechb
nonckom npobnemMHom HayuyHom chepbl, KOTOpPas Bac MHTepecyeT. BmecTte

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

Vicnonb3yeTe cBOW 3HAHUS M HaBbIKM B peasibHOM paboTe, BbINOHAA
NpaKTU4Yeckme 3agaun, ynydilasa paboure npouecchbl 1 NoBbILIAas CBOKO
NpodeCccnOoHanbHy0 3PPEKTUBHOCTb. ITO MOMOXET BaM JlyyLle MOHMMATb
CBOIO chepy AesATeNbHOCTU U YCNELLUHO NPUMEHATb U3YYEHHbIE METOAbI

Ha NpaKkTUKe.

Mo3HAaKOMUTECH C BaXKHENLUMMU anropuTMamm paboTbl C AaHHbIMU, KOTOPbIE
BCTPeYaloTcs Ha cobecenoBaHmsx B I T-koMnaHMSAX U B pearnbHoM paboTe.
PazbepéTech ¢ rpadamu, >agHbIMU anroputMamm, anropuTtMaMm Ha CTPOKax
N AMHAMUNYECKUM NPOrPaMMUPOBaHNEM.

OcBouTe C++ onga 63keHa, paspaboTaeTe NporpaMmMHoe obecneyeHme
nof Linux, nony4ymTe HaBbIKK HAarpy304HOro TeCTUPOBaHMA. HayunTech

[pakTnKym paboTtaTtb c Docker n CYB[1 PostgreSQL. PaclumpuTte cBom 3HaHUS
33.e. o0 bubnunotekax pa3pabdboTkm Ha C++, ncnonb3lyeTe B NpoekTe boost:asio
n boost:beast.
NHCTPYMEHTBI
Docker, Linux, Boost, PostgreSQL, AHaekc TaHk
Go N3yuunTte ocHoBbI fi3blka GO. Hay4nTecb NCMob30BaTb BCTPOEHHbIE
MoaKTUKVM CTPYKTYPbI AaHHbIX, MeToabl U GYHKLMN, a TakXkKe paboTaTb C MHTepdencamm
P y N TUNaMu JaHHbIX. Pa3bepéTtech B 06paboTke oLLMOOK N UCKTIOYEHUI,
33.e. CMOXEeTe COo3aBaTb MOAY/MN M NakeTbl. Hayuntech paboTaTb C CETEBLIM
nporpammMmupoBanHnem, HT TP-cepsepamun n knnentamun. OcsounTte
TecTUpoBaHue, paboTy c pannosom cnctemon n popmatom JSON.
Rust Mo3HakoMUTEChH C A3bIKOM Rust 1 ero kito4eBbIMY 0COOEHHOCTAMM.
MoaKTUKVM HayumnTecb ncnonb3oBatb GYHKLMOHAbHbIE MHCTPYMEHTbI, CO34aBaTb
P y MHOIOMNOTOYHbIN KOA, paboTaTb C aCUHXPOHHbLIM MPOrPaMMUPOBaAHNEM
33.e. n unsafe-pyHkumoHanoMm. Pazbepétech B Moaynax, bubnmorekax,
TECTUPOBAHUM N KOHCTAHTHbIX BbluMCIeHUaX. [TonyunTe HaBblK/ B CETEBOM
NpPOrpaMmMmMpPOBaHNM U B3aUMOAENCTBUM C BHELLHUMU Brubnnotekamm
yepes FFI.
MporpaMmmupoBaHue Hayuntecb apdpekTmBHO ncnonb3oBatb VN-accucTeHTbl o9 yCKOPEHUS
a3paboTku, opMynMpoBaTb 3aMpPocCkl 1 peLlaTb paboyme 3agaumn. OcBonte
Ha eCTeCTBEHHOM Si3blKe pasp bopmynnp P P X A
co3aaHune npunoxeHuit ¢ nomolbio MW, ananns koga, nHterpaumio API.
NTMO Pa3bepéTechb B My/ibTUAr€HTHbIX CUCTEMAX, aBTOMATM3aLMKN, OFPaHUYEHUNAX
33.e. N n aTnvecknx npuHuunax. HayumTtecb npe3eHToBaTh PeLleHns U NONMETe,

KaK pa3BuBaTbcs B obnactmn MN-nporpamMmmpoBaHus.

CTP.7/9



ApXuUTeKTypa KoMnbloTepa
NTMO
33.e.

MapannenbHble

M BbICOKOMPON3BOaUTEsbHbIE
BblYNC/IeHUS

NTMO

33.e.

PyHKUMOHaNbHOE
nporpaMmMunpoBaHme
NTMO

33.e.

BbiuncneHusa Ha GPU
NTMO
33.e.

CeTeBble TexHONornm
NTMO
33.e.

PacnpepenéHHble
BblUMCNEeHUs
NTMO

33.e.

N3yunTe ocHoBbl Kotlin: Tnbl, yHKLMK, KNACCbl U UCKNIOYEeHNS. HayunTech
paboTaTb C GYHKLMAMM BbICLLEro NopaaKa, KonnekuysaMm, KopyTMHaMmm

n dyHKUMOHanbHbIM API. Pa3bepéTtech B CMCTEME TUMOB, NeperpyskKe
ornepaTopoB, AeNerMpoBaHnn CBOMUCTB 1 co3gaHmnm DSL. OcsounTte
TecTupoBaHue, pednekcuto n aHHoTaumu. Nonyynte npeactaBneHue

06 akocucteme Kotlin n knioyeBbix bubnmortekax.

MonMéTe NPUHUMNbI PaboTbl KOMMBIOTEPHbIX CUCTEM N UX KOMIMOHEHTOB.
HayunTtecb aHanmM3npoBaTb B3aMOAENCTBUE annapaTHOro U NPorpaMmmMHOro
obecneyeHus, pa3bepeTech B CTPYKTYPE AaHHbIX 00paboTKM 1 NOTOKa
ynpaBneHus. Y3HaeTte 06 opraHnsauum namatu, obpaboTtke nudpopmaumm

1 NapannenbHbiX BbluMcneHnax. Pazbepértech B COBPEMEHHbIX MOaX0AaX

K ONTUMK3aLLMM NPON3BOAMNTENBHOCTU CUCTEM U METOAAX PELUEHNS
APXUTEKTYPHbIX 3aaau.

[Mo3HaKOMUTECH C OCHOBaMM pacnpeaenénHbix cuctemM. PazbepéTech

B MeXaHM3Max 06paboTkm c6oeB, 4OCTUKEHMN KOHCEHCYCA U aKTOPHOM
moaenn. OceomTe NPUHLMMIbLI PaboTbl C 6ONLLUMMM aHHBIMUA

N WapanpoBaHus. Hayumtecb npuMeHaTb pacnpenenéHHble BblYUCIEHNS
N ONTUMN3NPOBATb MPOU3BOUTENIBHOCTb CUCTEM.

Morpy3unTech B pyHKLMOHANBHOE MPOrpaMMmnMpPoBaHnNE N1 TEOPULO
BbIYNCNIEHNI: U3YYMUTE OCHOBbI A-UCUYUCTIEHNS, PEKYPCUN U CTPATENNIA
penykumnn. Hayuntecb nporpammmpoBaTb Ha Haskell, paboTtaTtb ¢ neHnBbiMr
BblYMCNEHUSAMMN, anredbpanyeckumMmm TUnaMmm JaHHbIX 1 Knaccamm TUMNOB.
Pa3bepéTech B pyHKTOPAX, MOHaAaX, X TPaHCPOPMEpPaX U O TOM,

KaK OHU NPUMEHSIOTCS.

Y3HaeTe, Kakune anropuTMbl MOy T BbIMFPaTb OT peannsaumm Ha BUaeokapTax
BMeCTO npoLieccopa. lNMonyynte npakTMYecKnin onbiT pa3paboTku

Ha BuaeokapTax ¢ nomMolupto OpenCL. Hayuntecb 6a30BbIM Nprémam
onNTUMM3aLUMn anropmTMOB NOoAd BUOEOKaAPThI.

MonyunTe 6a30Bble 3HaHMS O NPUHLMNAxX PaboTbl 1 6e30nacHOCTU
COBPEMEHHbIX KOMMbIOTEPHBIX CETEN Ha PA3INYHbIX YPOBHSIX apXUTEKTYPbI.
Pa3bepéTe 6a30Bble KOMMOHEHTbI CETU, BaXKHeNLLME CNy>X6bl 1 MPOTOKObI,
NPUHLMMbI B3aUMOJENCTBUA CeTEN APYr C ApYroM, 0ecnpoBoHble CETH,
MUPUHIOBbIE CETU, MOTOKOBOE BELLAHWNE, MHTEPHET-TeNedoHMIo. Y3HaeTe

o MobunbHbIX ceTax 3G, LTE, 5G.

HayunTech pa3pabaTbiBaTb 1 peann3oBbIiBaTb pPacnpenenéHHble anropuTmsl,
aHaNM3MpPoBaTb peanbHble pacnpeaenéHHble CUCTEMbI XPaHEHUS 1 00PaboTKM
AaHHbIX (@ TaK)Ke NCMONb30BaTb HEKOTOPbIE N3 HMX 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.



