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1. O0mas xapakTepucTUKAa

Bua npakTuku

[IponsBoacTBEHHA

Tun npakTuku

TEXHOJIOrMYecKasi (MPOEKTHO-TEXHOJIOTUYECKAas)
®opma npoBeaeHUust

JIMCKpETHO MO BUIAM MPAKTUK

Ieab NpakTUKHU

3akperieHrue u yriayOiaeHne 3HaHUK B 001acTH 00pabOTKH €CTECTBEHHOTO SI3bIKA,
KOMITBIOTEPHOTO 3PEHMSI U aHAJIM3a BPEMEHHBIX PSIIOB; MPUOOpETEHNE MPAKTUIECKUX
HABBIKOB IPUMEHEHHSI COBPEMEHHBIX HEMPOCETEBBIX APXUTEKTYP K PELICHUIO PEATbHBIX
3a/1a4; pa3BUTUE HABBIKOB pa0OTHI C NIYOOKUM OOYyYEHUEM U COBPEMEHHBIMH
¢peitmBopkamu (TensorFlow, PyTorch); nomydyenne npakrnyeckoro omneita pa3paboTKu U
ONTHUMH3ALUHU ITTyOOKHUX HEMPOHHBIX CETEH.

3amauyu NpakTUKHA

- 3aKPENUTh U PACIIMPUTH 3HAHUS O METOJIaX TTyOOKOTO 00y4YEeHUS, HEHPOCETEBBIX
apPXUTEKTypax, UX MaTEMaTHIECKUX OCHOBAX U MPUMEHEHUH K PA3IUIHBIM MTPEIMETHBIM
00J1acTaM;

- MPUOOPECTH MPAKTUICCKHUH OIBIT paOOTHI C MPOJABUHYTHIMU METOJaMHU
IpeIBapUTEIHHOM 00pa0OTKH U aHaIM3a TEKCTOBBIX, H300paKCHUI ¥ BPEMEHHBIX PSIJIOB;
- Pa3BUTh HaBBIKK BBIOOpA U a/IallTallud apPXUTEKTYP NIyOOKMX HEUPOHHBIX CETeH s
pelIeHs] KOHKPETHBIX 3a/a4;

- HayYUThCA UCIIONIB30BaTh COBpEMEHHbIE hpeiiMBOpkH TiryOokoro oOyuenus (TensorFlow,
PyTorch) n 6ubnuorexku cnenuanusupoBannoi o0padbotku (NLP - Transformers,
KoMIbloTepHOE 3peHue - OpenCV, BpeMeHHbIE PSJIbl - BPEMEHHBIE MOJIEIN );

- MpUOOPECTH OMBIT TOHKOW HACTPOUKH MpenoOydeHHBIX Mozenei (fine-tuning) Ha
cnenuUIecKux JaHHBIX;

- Pa3BUTh HABBIKM OMTHUMH3AINNA MOJIENIEH HEHPOHHBIX CETe U pabOThI ¢ rpapUIeCKUMH
yckoputensimu (GPU);

- MPUOOPECTH MPAKTUICCKHUM OIBIT pa3BEPTHIBAHUS MOJIEIICH B IPAKTHICCKOM cpejie.

Kparkoe cogepkaHue npakTUKU

[TpakTuka BkiItOYaeT pabOTy HaJ MPOEKTaMU MPUMEHEHUSI COBPEMEHHBIX METO/IOB
1yOOKOro 00y4eHUs K MPAKTUYECKUM 3aj1auaM 00pabOTKH €CTECTBEHHOTO S3bIKA,
KOMITBLIOTEPHOIO 3pEHUS, aHAIM3a BPEMEHHBIX PSAJOB U CMEXKHBIX oOnacTed. CTyeHThI
BBITIOJIHSIOT UHIUBUyaJIbHBIC 3a]]aHUs Ha 0a3e KeCOB MapTHEPOB, CBSI3aHHBIE C
pa3paboTkoii, 00yueHHeM, TECTUPOBAHUEM M ONTHUMU3AIMeN HeUpOHHBIX ceTel. [IpakTuka
MO>KET POBOUTHCS KakK B (pOpMeE CTAXKUPOBKH HA MPEANPUITHUIX MAPTHEPOB, TaK U B
Hay4YHBIX JJabopaTtopusax yHUBepcuTeTa. KaxkIplil CTyIeHT ojlydyaeT HHIUBUIyJIbHOE



3aJ]aHKe, OJIHAKO MOXET BBIMOIHATH KaK MHIMBUIYaIbHBIN, TaK U KOJJICKTUBHBIHN ITPOEKT,
IpY 3TOM 3ajia4a Mepes] CTYAEHTOM CTaBUTCS MHIUBHUIyalbHasl.

[IpaxTrueckast yacTb 00pa30BaTENbHOM NMPOrpaMMbl 00ECIIEUNBAET OITAITHOE
(opMUpOBaHUE Y CTYICHTOB 3HAHUN, YMEHUHN U MPAKTUYECKOTO OIBITa, COOTBETCTBYIOLIUX
npo¢eCcCHOHAIBHBIM POJISIM B 00JIaCTH UCKYCCTBEHHOTO MHTEIIEKTa, aHAN3a JaHHbBIX U
umkeHepun naHHbix (ML Engineer, Data Analyst, Data Engineer.). [l qocTrkeHus 3TOM
IEJIM UCTIONIB3YETCs pecypcHasi 0a3a yHUBEPCUTETa U MIPOECKTHHIE BO3MOKHOCTHU

WHAYCTPHUAJIbHBIX ITAPTHCPOB.

2. Komnerenuuu odyuyarwumerocsi, opmupyemMbie B pe3yJbTare MPOX0KIeHMSI

NMPaKTHKHA

ILliianupyembie pe3yiabrarbl 0ocBoeHus OI1
BO

[Inanupyemble pe3yabTaTbl 00y4eHUs NIPH
NPOXOKIEHUM NPAKTHKH

[TK-5 [ML-3] CnocobGeH npuMeHsTh
KJIACCUUYECKUE aITOPUTMbI MAIITMHHOTO
00y4eHUS ¢ TOHUMAaHUEM UX
MaTeMaTH4eCKHUX OCHOB U 00JIacTei
[IPUMEHCHUS

SHaeT:

‘YMmeer:

IMeeT nmpakTUYECKUM OMBIT: -

[-1, [TY] Be1OOpa KOHKPETHBIX AJITOPUTMOB
1 UX TapaMeTpPOB B 3aBUCUMOCTH OT 3aJ1a4uu
1 TAaHHBIX

[1K-14 [DL-4] CriocoGeH mpuMeHsITh U
(unn) pa3pabaThiBaTh aarOPUTMbI, METOJIBI U
TEXHOJIOTUU 00pPaOOTKH €CTECTBEHHOTO
SI3BIKA

SHaeT:

‘YMmeer:

ImMeeT nmpakTUYeCKHUM OIBIT: -

[U-2, ITY] nopbGopa moaxoasiiein Moaean
1Sl BEKTOPU3AIlUU TEKCTOBBIX JIaHHBIX B
OTKPBITHIX UICTOYHUKAX U €€ MPUMEHEHUS
JUIsl IPaKTUYECKOU 3aa4u

[TK-16 [LLM-2] CriocobeH n1oo0yuars,
aaNTHPOBATh M ONITUMHU3UPOBATH
reHEpPaTHUBHBIC MOJICIIN IO/ CICIU(DUICCKHE
3141 U yCJIOBUS IPUMCHCHUS

SHaeT:

‘YMmeer:

IMeeT nmpakTUYECKUM OIBIT: -

[U-5, ITY] ouenku 3¢ppexTuBHOCTH
0O0YUYEHHS MOJIENN

[1K-21 [DL-3] CriocobGeH npuMeHsITh 1
(unn) pa3pabaThiBaTh aqTOPUTMBI, METOJIBI U
TEXHOJIOTUU KOMIIBIOTEPHOTO 3pEHUS

SHaeT:

‘YMmeer:-

[U-1, [1Y] pa3zpabareiBaTh anropuTMbl
CEerMEHTAIMN N300paXKeHU M, MPUMEHSITh
QJITOPUTMBI IETEKITUU N300paKEHU N

lIMeeT NpakTUYECKU OIBIT: -

[U-1, I[TY] co3manus CI0KHBIX MANIIIAHOB,
paboThI C BUIEO, U3BJICUECHUS KAJPOB,
00pabOTKH BPEMEHHBIX PsIJIOB




3. MecTto npaktuku B cTpykrype OII BO

Ilepeyens npeamecTBYOINX JucHUIINH, [lepeueHb mocjaenyomux JUCIHUAIIINH,

BHJI0B padoT

BHJIOB padoT

OCHOBBI KOMITBIOTEPHOTO 3PCHUS
MaiinHHOe 00yueHue
AHATH3 BPEMEHHBIX PSIIOB

HHTGHHGKTyaHLHLIﬁ aHaJIN3 JaHHBIX

MHTemnexTyanbHas 00paboTka
€CTECTBEHHOTO SI3bIKA

[ eHepaTMBHBIE HEUPOHHBIE CETU

TpeboBaHMs K «BXOIHBIM» 3HAHUSAM, YMEHUSM, HABbIKaM CTYAEHTa, HEOOXOAUMBIM IS
IPOXOXKJIECHUS JAHHOM MPAaKTHUKU U IPHUOOPETEHHBIM B PE3YJbTaTe OCBOCHHUS

MNPpCACCTBYIOINX AUCIUIIIINH

JAucuuniunna

TpedoBanus

MarmHaHOe 00y4ueHue

3Haet: -[1-2, [1Y] paznuuHble apXUTEKTYpPbI
PaHXKMUPOBAHHOTO TIOKMCKA (OAHO-ABYX-TPEXCTAAUNHOE
pamxupoBanue), -[1-3, [TY] 6a3oBbie MeTpuku
KadecTBa oOyueHus 6e3 yunrens (silhouette score
adjusted rand index), -[U-1, [TY] kareropuu 3aga4u
ABTOMATHYECKOTO MalmuHHOTO 00y4eHus, -[U-1, [TY]
OCHOBHBIE€ METO/Ibl CTATUCTUYECKOTO MAIIIMHHOTO
oOy4eHust

YMmeer: -[1-2, ITY] BeiOupars 1 aanTupoBaTh
ONTUMAJILHBIN aJTOPUTM MAIIUHHOTO OOYUYCHHUS IS
KOHKpETHOM 3anauu, -[11-2, ITY ] npuMeHsTh METOIbI
OaiiecoBCKOM KiTacCU(UKAIIMU U aHCAMOJICBBIC
MeTo1bl MO (O3TTHHT, OyCTHHT, CTIKUHT MojieNiel), a
Tak)Ke MPOU3BOIHBIX OT HUX (CITy4yaliHbIE Jieca,
rpagueHTHBIN OyCTHHT Ha AepeBbsiX), -[U-1, ITV]
[TPOBOAUTH OJHOMEPHBIA 1 MHOTOMEPHBIN aHAIIN3
[MPU3HAKOB, B TOM YUCJIE C UCIIOIb30BAHUEM CPEICTB
Br3yanu3auun| -4, [1Y] npuMeHsTh cTaH1apTHBIE
METO/IbI 0TOOpA MPU3HAKOB U BBIOMPATh ONTUMAJIbHOE
[MOAMHOXKECTBO IPU3HAKOB, -[U-1, 1Y ] ucnons3oBars
MHCTPYMEHTHI OYMCTKH JaHHBIX U MPEBAPUTEILHON
[MOJTOTOBKH JJAHHBIX METOJJAMU TTOHMKECHUS
Pa3MEpPHOCTH U BU3yaJIU3allUU JJI aHalnu3a JAHHBIX, -
[U-1, ITY] ananu3upoBarh creru@uKy 3a1aqu ¢
V4ETOM COBPEMEHHBIX TPEHIOB (Hampumep,
ucronb3oBanre AutoML mis 06paboTku 607bIIIX
naHHBIX, HHTErpanus ¢ MLOps), BeIOupars
noaxoasime AutoML-uHCTpyMEHTBI

Mmeetr npakTuueckuit onwIT: -[U-3, T1VY]
TECTUPOBAHUSI MOJICJICH Mepel pa3BEPThIBAHUEM,
OIICHKH KaueCTBa MOJIeJIEH MallIMHHOTO OOy4eHUs, -
[U-2, ITY] ucnonb30BaHNsI MHCTPYMEHTOB OLICHKH

KaueCcTBa MOJIEJIe paHKUPOBAHMS M CPABHEHHSI




PAHXUPYIOLIUX MOJENIEH MEXKIy CO00i; MPUMEHEHHUSI
MEeTO/I0B 0OyueHHUs TUIla pairwise u listwise;
MCIIOIb30BAHUS PA3JIMYHBIX APXUTEKTYP
[PAaHKUPOBAHHOTO MOUCKA (OAHO-/IBYX-TPEXCTATUNHOE
pamwxupoBanue), -[1-3, [1Y] ucnonb3oBaHus METO/IOB
[MOHMKEHUS pa3MEPHOCTH U 11000pa ONTUMATILHON
[Pa3MEPHOCTH B 3aBUCUMOCTH OT HEOOXOIUMOMU JT0JIH
o0BbsacHEHHOM aucnepcuu, -[1-3, [1Y] ucnons3oBanus
FOTOBBIX MHCTPYMEHTOB JIJIsl OIIEHKH KaueCcTBa
KJIacTepU3alluy U IPyTrux Mojaeneut 6e3 yuurens, -[ U-
1, ITY] anexBaTHOrO BHIOOPA METOJIOB
CTATUCTHUYECKOTO MAIIMHHOTO OOY4YEeHUS C YUETOM
0COOEHHOCTEHN JaHHBIX U 33]1a4u

MHTemnexTyaabHas 00paboTka
€CTECTBEHHOTO SI3bIKA

3Haet: -[1-1, BY] knaccuyeckue HUHCTPYMEHTHI
[MapCUHra TEKCTOB: PETYJSPHBIE BEIPAXKEHUS,
TOKEHU3AIHSI, MOP(HOIIOTHYCCKUN aHATTU3,
cuHtakcnueknil anamms[ -2, [TY] ocHoBHBIE
APXUTEKTYPbI CETEH, UCTIONB3YIOIIUECS JITIs
BEKTOPHU3aLlMU TEKCTOBBIX AaHHBIX: Word2Vec,
Doc2Vec, Glove, FastText, pekyppeHTHbIE
HEHPOHHbBIE CETU U CETU-TpaHCHOpMEPDI (FHKOAEPHI),
-[1-2, BY] crioco6s1 co3manust MPOCThIX
[10CJIEI0BATEIbHOCTEN TPOMITOB, -[1-2, BY]
0a30BBIC a/IaNITUBHBIE METOBI 000yueHus (prefix,
adapter)[1-7, ITY] cnocoObl HACTPOWKHU TANUTIIIAHHOB
C KACTOMHBIMU KOMIIOHEHTaMH

Ymeer: -[U-2, [1Y] caMmocTOATENHHO HAUTH
[TOIXO/ISAIIYI0 MOJENb JJISI BEKTOPU3AIMKU TEKCTOBBIX
NTAHHBIX B OTKPBITHIX UCTOUHUKAX U MPUMEHUTH €€
1t KOHKpeTHoU 3anaun|[ -3, ITY] anantupoBats u
Topa0aThIBaTh CYIIECTBYIOIINE APXUTEKTYPBI
(manpumep, fine-tuning BERT, GPT, T5) nox
KOHKpETHBIC 3a/1auu (Kj1accu(puKaius, reHeparus,
INER); onTuMu3upoBaTh nanriaiiHel 00paboTKH
MaHHBIX U 00yueHus (yckopenue uepe3 ONNX,
Quantization, pacnpesieieHHbIE BEIYUCICHNUSA);
ctpouth CI/CD-npornteccsl qyist NLP-moneneit
(TecTupoBaHre, MOHUTOPHUHT Jpeiid naHHbIX), -[U-3,
[1Y] ynpaBisiTe mapaMeTpamu TeHepaluu AJist
KOHTpPOJIS pe3ynbTara HacTpoiiku API mpu pabdote ¢
LLM, -[U-1, [TY] aganTupoBarh 1 BaauIupOBAThH
naraceTsl O] 33/1a4l 00paOOTKU €CTECTBEHHOTO
s3pikal -5, 11Y] ananu3zupoBare NpupoCcT METPUK
Mojieliel B 3a/1auax 00pabOTKH €CTECTBEHHOTO SI3bIKa
B 3aBUCUMOCTH OT 3TanoB o0yuenusi[1-7, [1Y]
ONTUMHU3UPOBATH BEKTOPHBIE 0a3bl JaHHBIX;
HacTpauBaTh MexaHu3Mbl RAG; NIpUMEHSITh TEXHUKU

YCKOpPEHUs Y MOBBIIIEHHs TOUHOCTH (reranking,




rephrasing), -[1-2, I[1Y] peanu3oBats paccyxaeHue Ha
ocHoge 1enovek (ReAct, Plan&Solve)

Mmeet npakTuueckuit onwIT: -[U-3, TTVY]
[Pa3BOpAYMBaHUS CEPBUCOB B IMPOJAKIIIH-CPEE
(Docker, Kubernetes, o6inaunsie NLP-API), -[U1-5,
[1Y] HacTpoliku system prompts 1 BBoJa
orpanuuenuii, -[1-4, [1Y] nogdbopa napameTpoB
Mojieliel moj 3aj1a4i 00padOTKH €CTECTBEHHOTO
si3bIKa ¢ romolnbio grid u random search[-6, 1TV ]
npuMeHeHus fine-tune Kk mpe1o0Oy4eHHBIM MOJIETISIM
Ha HOBBIX aaracetax[U-7, [TY] nacTtpoiiku retriever u
reader 1oJ1 pa3HbIe TUIIBI 3aIIPOCOB

AHanu3 BPECMCHHBIX PAJI0B

3Haet: -[1-2, [TY] ocHOBHBIE TOAXO/IBI K 3aIIOJTHEHUIO
[IPOIYCKOB B JAHHBIX BPEMEHHBIX PSIOB U
n3o0paxenuid, -[1-1, [TY] MmeToas! crimakxuBaHus u
(bunbTpanu BpeMEHHBIX psAaoB, -[M-2, [TY] meTonsl
CriiaKMBaHUsI BDEMEHHBIX PSIZIOB, YPABHEHUE
ITMHEMHOTO TPEH 1A U KPUTEPUU TTPOBEPKHU €T0
3HAYUMOCTH, MIOHITHUSI BPEMEHHOTO psijia, €To
XapaKTEPUCTUKH U KJIACCU(PUKALIUS TUTIOB
BPEMEHHBIX PSIOB

Ymeer: -[U1-2, [TY] npruMeEHSITh METO/IbI TTIOMCKA
AHOMAaJIbHBIX IMOANOCIEN0BATENHOCTEN U NATTEPHOB
BO BPEMEHHBIX psiiax (anroputm MASS, nouck Ha
ocHOBe DTW M HW)KHUX IpaHull, TOUCK
TMCCOHAHCOB, MaTPUYHBIN TTpoduiib psina) , -[U-1,
[1Y] cTpouTh MOJEIN JUHAMUYECKUX CUCTEM JIJISI
MHOTOMEPHBIX BPEMEHHBIX PsJI0B U noJiel, -[1-2,
[1Y] mpumensTe kitaccuueckue metoasl MO st
BpeMeHHbIX psAoB (ARIMA, skcioHeHIIMaIbHOE
CIlaKMBaHUe, IMHEHAsI perpeccus ¢ jaramu),
noJib3oBarbest Onbnmuorekamu Python u R mst
hdexTrBHON 00padOTKH 1 aHAIU3a BPEMEHHBIX
PAIOB

Mmeet npaktuueckuit onwIT: -[U-2, ITY] noucka u
YCTpaHEHHs BLIOPOCOB B JAHHBIX BPEMEHHBIX PSIOB;
[MOMCKA MOAIOCIEA0BATEIbHOCTEN psiia Mo
3aJlaHHOMY 00pa3Ily, aHOMAJIbHBIX
[MOIII0CJIEJOBATECIILHOCTEH,
[O/IMOCIIEI0BATEILHOCTEU-TATTEPHOB, -[U-2, ITV]
[MOCTPOEHUSI MPOTHO3a BPEMEHHBIX PSAJIOB HA OCHOBE
KJ1accuyeckux Metos10B MO; monbopa napameTpoB U
aHaJIM3a ocTaTkoB Mojenek Buga ARIMA,
MCII0JIb30BaHUSI MHCTPYMEHTOB ISl UMIIOPTA,
PKCIIOPTA U XPaHEHUSI BPEMEHHBIX PsJIOB;
MCIIOJIb30BAHUS CIIEHHAIIM3UPOBAHHOTO
[POrPaMMHOTO O0ECIICUECHHUS IJIsl aHATTN3a

BPEMEHHBIX PSJ0B




HTEeeKTyanbHbIN aHaIN3
TaHHBIX

3uHaet: -[U-1, [1Y] crangapTHbie OMOIMOTEKH IS
oOyuenus ¢ yaureneM (ScikitLearn); 6a30Bbie METOIBI
KJ1acCU(UKAIIMU C TIOMOIIBIO JIEPEBhEB perieHui, -[ -
1, BY] crangaptabie Oubnuoreku st o0yueHus 6e3
yumrtens (ScikitLearn); 6a3oBbie Momenn s
KJIACTEPHOIO aHalin3a (Heuepapxuieckas
Kiactepu3anus - k-cpeanux dbscan nepapxuueckas
KJIacTepU3allysi) METObI IOHKEHUS PAa3MEPHOCTH
(PCA t-SNE)
YMmeer: -[11-2, ITY] npou3BOAUTE OUUCTKY
BAIIYMJICHHBIX BPEMEHHBIX PSIIOB U U300pakeHHUI, -
[U-1, ITY] o60cHOBBIBaTh BEIOOP KOHKPETHBIX
QJITOPUTMOB U UX IMApaMETPOB B 3aBUCUMOCTH OT
3aja4u U JaHHbIX, -[1-2, ITY] nactpauBarh u
MPUMEHSTH aJITOPUTMbI OOHAPY>KEHUST AaHOMAJIHIA
(cratuctuueckue MeToabl isolation forest one-class
SVM) u accormatuBHoro aHanm3a (Apriori, FP-
Growth) ¢ yuétom cTpyKTYyphI 1 0COOCHHOCTEH
pEaTbHBIX JAaHHBIX
meeT npaktuyeckuit onsit: -[M-1, I1VY]
MCIIOIb30BaHUSI METPUK KauecTBa KiacCUDUKAIIUU
(precision, recall, F1, AUC ROC u ap.);
KOMOWHHUPOBAHUS PA3IMYHBIX METOIOB JIJIS
KOMITJIEKCHOTO aHaJIn3a JaHHBIX; HHTEPIPETALINH
PE3yAbTaTOB B KOHTEKCTE MpeaMeTHOM obnactu, -[ M-
3, IIY] ucnonb30BaHusI METPUK Ka4eCTBA
kinacrepusanuu (silhouette score adjusted rand index);
KOMOWHHUPOBAHUS PA3TUIHBIX METOIOB JIJIS
KOMIUIEKCHOTO aHalli3a JaHHBIX; HHTEPIpEeTaluu
€3yJIbTaTOB B KOHTEKCTE MNPEIMETHOM 00IacTh

(OCHOBBI KOMITBIOTCPHOI'O 3PCHUA

3Haet: -[1-1, BY ] npuHImMel 1 METOABI IEpEHOCA
3HAHUW U aJanTalui MOJEIIEN B KOMIIBIOTEPHOM
3pean, -[11-2, ITY] otnuyus u cnocoObl IPUMEHEHUS
HEUPOHHBIX CETEH JJIsl OTCIICKUBAHUS OOBEKTOB
(cemeiictBo R-CNN, YOLO), -[U-1, ITY] cnoco6s1
ONTHMU3AIMU TUTIEPHIAPAMETPOB ISl YIYUIIICHUS
KauecTBa; CIIOCOOBI CO3JJaHUs CJIOKHBIX MaUIIaiHOB
ayrmenTtaruu (albumentations)[-2, [1VY]
HeiipoceTeBble apXUTEKTYpHhI JJIsl aHAIU3a
n3o0pakenuii VGG, Inception, ResNet, EfficientNet
1 T.J1., 0COOEHHOCTH 00y4EHHUs U TOOOYUYEHUS;
apxuTekTypbl FCN u Unet B 3a1auax cerMeHTalny,
(yHKIIMY TIOTEPb JJIs1 3a7]a4l CETMEHTAIUU;
onHoctaauitaeie (SSD, YOLO) u nByxcraguiinbie
(FASTER R-CNN, Mask R-CNN) ngetexTopsl B
3ajlauax JCTeKIUH, PYHKIIUU IMOTEPh B 3aa4e
EeTEKIUU

YMmeer: -[U-1, BY ] npuMeHsTH CyllleCTBYOIIUE




MHCTPYMEHTHI JIJIs1 peain3alliy MpoIeCcCOB MepeHoca
3HAHUW W afanranuu Mmojaeneit, -[1-2, ITY]
MPUMEHSTH TPUHITUT TOCTPOCHHUS BHIYUCIUTEIHHOTO
6moka Google Inception, -[U1-1, ITY] paborars ¢
BIJICO: U3BJICUCHHE KAJIPOB, 00pabOTKa BpEMEHHBIX
nocnenoBarenbHoctel|[ U-2, [TY] pazpadbarbiBarh
QITOPUTMBI CETMEHTALIMK U300pakeHH (paaesieHrue-
CIIMSIHUE PETMOHOB, HOPMAJIM30BAHHBIN pa3pes rpada,
mean shift), BKJIrouasi CEeMaHTUUYECKYIO CETMEHTAIIHIO;

MIPUMEHSTD aJITOPUTMBI JCTCKIIUN
netektop @ectuepa, SUSAN, 6:10081, DoG);

SIFT

[1Y] cpaBHEHUS pa3HBIX MPETOOYUEHHBIX O]

learning Ha CBOMX JJAHHBIX

npuMeHsTh peoOpa3zoBanue Xaha u RANSAC;
XapaKTePUCTUYECKUX TOUEK (IeTeKTOp Xappuca,
[PUMEHSTH JECKPUNITOPBI U300pakeHU, Hapumep,

NmeeT npaktuyeckuit onwiT: -[M-2, [1Y] pazpabotku
pemeHuii ¢ npuMeHenneM backbone cereit, -[U-1,

KOHKPETHYIO 3a71a4y MOJIEeNeil; mpoBeaeHus transfer

4. O0bEéM NPpaAKTUKH

OO6m1as TpyA0€MKOCTb MPAKTUKUA COCTABIISET 3a4ETHBIX eIUHUI] 6, yacoB 216, Henemns 4.

5. CTpykpypa u coaepkaHue NPaAKTUKHU

Ne
pasaena
(Tama)

HanmeHoBaHUe WM KpPaTKoOe colepkaHne Buaa pador Ha
NpaKkTHuKe

Koa-Bo
4acoB

OpranuzanmonHoe coopanue. MHCTpYKTax 10 TEXHUKH O€30MaCHOCTH.

O3HaKOMIIEHUE C IIpaBUJIaMU BHYTPEHHETO pacnopsiaka. Beigaua

MHIMBUAYaJIBHOTO 3aJjaHus Ha NpakTUKy. OnpeneneHue HarpaBIeHUs
a6oTel: NLP, KoMIbI0TepHOE 3peHHE, AaHAJIU3 TAHHBIX.

AHaJIN3 OCTAHOBKY 3aj1aud. M3ydeHue npeaMeTHoi o0nactu u
AKTyaJIbHBIX ITOAXOI0B K PEIICHUIO 3a7a4 aHAJIOTMYHOTO KJacca.
O0630p CyIIEeCTBYIONIUX NPEI0OYyUEHHBIX MOJIETIEH U JaHHBIX,
NTOCTYIHBIX B OTKPBITHIX HCTOUHHKAX.

24

[lonroroBka u mpenBapuTebHas 00paboTka JaHHBIX. Pa3paboTtka u

peann3anus CrelnualIn3upOBaHHbIX METOI0B 00pabOTKM /ISt

KOHKPETHOTO TUTIA JAaHHBIX (TOKEHU3AIUs, HOpMATU3allKs, METOIbI
a00ThI YNCITOBBIMU JTAHHBIMHU).

40

Br100p apXUTEeKTyphl HEHPOHHOU ceTh. PaccMOTpeHne BapuaHTOB
MCIIOIB30BaHUS MTpeAo0yUeHHbIX Mojenel. [loaroToBka okpyxeHust
(ycranoBka (peitmBopka, HacTpoiika GPU). Peanuzanus Mmoaenu uimn
aJanTtanys CyuieCTBYIONIEH Mo/ MOCTABICHHYIO 3a1a4y.

48

OG6yuenue mojenu. [IpoBeieHNE HIKCIIEPUMEHTOB C Pa3TMYHBIMU

40




TUIICpIIapaMCcTpPaMu. HMcnonp3oBaHne TEXHUK peryisipu3anu 1
OIITUMH3 Al 1H. MOHI/ITOpI/IHF Imponccca O6y‘-I€HI/I$I W BaJIMallNu.

Ouenka kauecTBa Mozenu. [IpumeHnenne pa3iuuHbIX METPUK IS
OIICHKU TTPOU3BOIUTEIHLHOCTH. AHAIN3 OMMNOOK U HETOCTATKOB.

6 [IpoBeneHrE TOMOTHUTENIBHBIX SKCIIEPUMEHTOB ISl YITyUIICHUS 32
KAa4eCTBA.
OnTtuMu3zanust MOAEM JUIsl KCOJIb30BaHUs B mpojakiiene. Cxarue
7 MOJIeH, KBaHTU3alus (eciu Tpedyercs). [loaroroBka Mozaenu K 16
a3BEPTHIBAHUIO.
] [loaroroBka oT4yeTa O MPOXOXKICHUU MPAKTUKU. [JOKyMEHTUPOBaHHUE 3

I10AX0J0B, PE3YJIbTATOB, BBIBOJOB. 3aIlII/ITa OT4cCTa.

6. ®opMBbI 0TYETHOCTH O NPAKTHKE

[To oxOHYaHUIO MPAKTUKH, CTYIEHT NPEAOCTaBIseT Ha Kaeapy makeT JOKYMEHTOB,
KOTOPBIM BKIIFOUAET B CEO4:

- THEBHHK IIPOXOKJEHUS TPAKTUKH, BKJIIOYAs HHJIMBUIYyaIbHOE 3aJaHUE U
XapaKTepUCTUKY paOOThI MPAKTUKAHTA OpraHu3aluei;

- OTYET O MPOXOKICHUU PAKTUKH.

@opMbI IOKYMEHTOB YTBEPK/ICHBI pacriopsikeHreM 3aB. kadenpoit ot 12.04.2017 Ne37.

7. @OoH1 OLIEHOYHBIX CPEICTB JJIf POBEACHUS TEKYNIero KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTAlluy 00y4aKIIMUXCS M0 MPaAKTHKe

Bun npomexxyTouHOM arTectauuu — tuppepeHupoBaHtblii 3auet. KoHTponb kauecTBa
O0CBOEHUS1 00pa30BaTENIbHON MPOrpaMMBbl OCYLIECTBISETCS B COOTBETCTBUM C [lonoxkeHnem
0 0aJUIbHO-PEUTUHTOBOM CHCTEME OLIEHUBAHMSI PE3YJIBTATOB YUEOHOU e TENHHOCTH
00y4Jaronuxcs.

7.1. KouTpoabHbie meponpusitusa (KM)

Haszeanue
Ne [Topsinox HauncaeHus
Cemectp| Bun kontpons | xontposnbHOro (Bec|Makc.6amn YuurtsiBaeTcs B [1A
KM 6amioB
MEPOIIPUATHL
Maxkcumym 5 6asios. 5
6amioB: Beioop
aApPXUTEKTYPBI
00OCHOBaH, COACPIKUT
aHaJIN3 albTepHATHB;
IUIaH peaJlucTu4eH. 4
IIpencrasnenue
Oama: Beioop
. 11aHa pabor u
Texymmmii 000CHOBaH, HO aHanmu3 |auddepeHnrpoBaHH]
1 6 BBIOOpA 1 5
KOHTPOJIb MOKET OBbITh OoJiee  [3a4eT
ApPXUTEKTYPBI
m1yOokuMm. 3 Oasa:
MOJIETTH
Br16op npuemiem, HO
00oCHOBaHME
MOBEPXHOCTHO. 2 Oasa:
Br160p HEeonTHMAalIEH,
obocHoBaHue ciaboe. 1
6ay1: Beibop




HCOIITUMAJICH,
o0ocHOBaHME
oTcyTcTBYyeT. O 6ANIOB:
[Iman oTcyTCTBYET.

Texymni
KOHTPOJIb

[IpomexyTouHBIE
pe3yJIBTaThI
o0yueHus
MOJIEeJIeN U UX
OIICHKA

Maxkcumym 5 6asios. 5
6amos: [Ipomecc
o0OydeHust MozieIen
YIPaBIISETCS KOPPEKTHO;
METPUKH YIIy4YIArOTCH;
POMEXYTOUYHbIE
PE3yNbTaThI
JOKYMEHTUpYIoTCs. 4
6amna: OOyueHue
MOZENEN UAET
HOPMAJIbHO; TMHAMHKA
YAYUIICHUS] METPUK B
EJIOM TTOJIOKUTEITbHAS;
JOKYMEHTAIUS B
OCHOBHOM IIOJTHAS,
UMEIoTCs HeOobIIMe
HeIo4YeTHL. 3 Oaa:
NmeroTcst mpobiaeMsl B
00ydeHUH MOJIEeTIeH ;
METPHKH YIIy4IIAIOTCS
MeJUICHHO; TPeOyIOTCs
KOHCYJbTalUU. 2 Oana:
Cepbe3HbIE TPYIHOCTH B
00y4eHUHU MOJIeNIeH;
TpebyeTcst MOCTOSHHOE
pyKOBOJCTBO. 1 Oam:
OO6yuenue monaenei
MPAKTHYECKH HE
npoasuraercs. 0
6amnoB: OOyuyeHue
MoOJiejIel He BEETCS.

¢ hepeHIMPOBAHH]
3aueT

Texymui
KOHTPOJIb

Pabora Hag
WHIMBUTyJIbHBIM
MTPOCKTOM
(uToroBbIe
pe3yibTaThl)

Maxkcumym 5 0amios. 5
OamtoB: Mogenn
MMOKa3bIBAET
MIPEBOCXOHOE KaueCTBO;
METPHKH TPEBHIIIAIOT
0a30BbIe peLICHMS;
Pe3yABTATHI
BOCIIPOU3BOAMMBI. 4
OautoB: Mopeis
MOKa3bIBaeT XOpOIIee
Ka4eCTBO; METPHUKHU
BEIIIIE 0A30BBIX;
Pe3yABTATHI
JOKYMEHTHUPOBAHBI. 3
6amn: Mogenb
MTOKa3bIBACT
pUEeMJIIEMOE Ka9eCTRO;
METPHUKH COMTOCTABUMBI
¢ 0a30BBIMU. 2 0AJIJIOB:
Mopenb moka3bIBaeT

nudepeHIpoBaHH}
3a4eT

YJIOBJIETBOPUTEIHHOE




Ka4eCTBO; TPeOyroTCs
nopaboTku. 1 6amios:
KauecTBo Mogenu
HU3KOE; TpedyeTrcs
nepenenka. 0 0amios:
Monens nedontHas uiu
OTCYTCTBYET.

Texymni
KOHTPOJIb

3ammra oTueTa u
MpE3CHTAIUS
pe3yJIbTaTOB

Maxkcumym 56asm10B. 5
6asoB: OTYEeT XOPOLIOo
CTPYKTYpUPOBaH;
PEe3YIIBTaThI SICHO
MIPE3EHTOBAHBI; OTBETHI
Ha BOTIIPOCHI TIOJTHEIE;
JIEMOHCTpAIHS
paboraer. 4 6ana:
Otuet uH(pOpMaTUBEH;
PE3yNBTaThI
NPEeCTaBICHbI; OTBETHI
KOMIICTCHTHBI;
JEMOHCTPAIHS B LIEJIOM
ynauHa. 3 6amra: OTaer
COIEPXKUT HEOOXOIUMYIO
nH(OpMAIHIO; OTBETHI
HETIOJIHBIE;
JEMOHCTpalus TpedyeT
yAaydieHui. 2 6amia:
OT4eT NOBEpXHOCTEH;
OTBETHI HEYETKHE;
JIEMOHCTPAITHSI
4acTU4HO paboraer. 1
O6amr: OTYeT HeTOTHBIH;
OTCYTCTBYIOT OTBETHI,;
JEMOHCTpAIHs HE
pabotaet. 0 6amIoB:
OTtuer He npeIoCTaBIIEH.

nudepeHIpoBaHH}
3a4eT

[IpomexyTouHast
arrecranusa

XapakTepucTuka

OneHka «OTauIHO» (5
0aIIoB) BHICTABISACTCS,
€CJIM CTY/AECHT BBIMOJIHUI

BCE ITyHKTBI
WH/IMBUIYaIBHOTO
3aJlaHus, coOIroal
KaJIeHAapHbIN rpaduk U
MOJATOTOBUJI OTUET O
MIPOXOXKICHUN

npakTuku. OueHka
«xopotioy (4 6amna)

BBICTaBJISIETCS, €CIIN Y

PYKOBOJUTENSI UMEIOTCS
HEe3HaYUTEeJIbHbIE
3aMeuaHus K
pe3ynbTaraM paboThl, HO
CTYICHT TIPH 3TOM
co0Trona KajueHIapHbIi
rpadvK U MOArOTOBUII

OTYET O MPOXOKICHUU

npakThku. OlieHKa

nudepeHIpoBaHH}
3a4eT




«YZIOBJIETBOPUTEIHLHOY
(3 6ama) BeICTABIISETCS,
€CJIU CTY/ICHT HE
BBITIOJTHUIT HEKOTOPBIE
MTyHKTBI
MHAUBHUIYaJIbHOTO
3a/1aHus B
YCTAHOBJICHHBIN CPOK,
HO OTYET O
MIPOXOXKICHUH MTPAKTUKU
B LI€JIOM TOATOTOBJIEH U
TpedyeT
HE3HAYUTEIBbHON
nopabotku. OneHka
«HEYJIOBJIETBOPUTEIHHOY
(0 6amoB)
BBICTABIISIECTCSI, €CIIH
CTYJIEHT HE BBITIOJTHIII
WHIMBUIyIBHOE
3aJlaHuE B
YCTAHOBJICHHBINA CPOK U
HE TMOATOTOBHJI OTYET O
MPOXOXKACHUHN
MPAKTHKY.

7.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

[To uToram nmpaxkTUKU KOMHCCHEH Kadeapbl TPOBOAUTCS oT4eTHas KoH(epennus. Ha
KOH(EPEHIINIO TPUTIIAMIAIOTCS MPEACTABUTENH MPEANpUITHI-TapTHEPOB. CTyIEHT
MIPEACTABISET JHEBHUK U OTUYET O MTPOXOXKICHUHN MPAKTUKU, KOPOTKO TOKIAJBIBAET O
CBOEM BKJIaJI¢ B KOMaH IHBIN TIPOEKT (He Oojiee 5 MUHYT) U OTBEYAeT Ha BOTIPOCHI
KoMuccuu (He 6oJjiee 2 MUHYT Ha OMH BOIPOC). PykoBoAUTE b MPAKTUKHU OT MPEATIPUATHS
3aroJHAET XapaKTePUCTUKY paOOThl MPAKTUKAHTa Ha TOCJIEAHEHN CTpaHUIle THEBHUKA,

OLICHMBAs UCITOJIHEHUE CTYAEHTOM KaXKJA0W KOMIIETEHIIMU, U BBICTABIISIET PEKOMEHIYEMYHO

OIICHKY.

7.3. OneHo4YHbIE MATEPUAJIBI

Noe KM
Komnerennun PesynsraTsl 00yueHust
12(314|5
MK-5 HNmeet npaktuueckuit onbIT: - [M-1, ITY] BeIOOpa KOHKPETHBIX aJITOPUTMOB U MX n
napaMeTpoB B 3aBUCUMOCTH OT 33J1a4M U JJAHHBIX
Hmeet npaktudeckuii onbIT: - [W-2, ITY] nogbopa noxxonsuieit Moaenu amis
[1K-14 BEKTOPHU3AINH TEKCTOBBIX IAHHBIX B OTKPBITHIX UCTOYHUKAX U €€ MPUMEHEHUS st |[+HH [+
MpaKTUYECKOM 3a]1auu
[K-16 Hmeet npaktudyeckuit onbIT: - [U-5, ITY] ouenku s dexTuBHOCTH 000YyUEHUS Aol
MOJIEIIN
K01 Ymeert: - [U-1, ITY] pazpabatbiBaTh aJirOpUTMBI CETMEHTALIMU H300paKeHUH, AN
[PUMEHSTDH aJITOPUTMBI JETEKIIUN U300paskeHUI
K21 Nmeet npaktudeckuit onsitT: - [M-1, [1Y] co3nanus caokHbIX NAWIUIaiHOB, AN
paloThI ¢ BUI€0, N3BJICUCHHS KaJpOB, 00pabOTKM BPEMEHHBIX PSI0B

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.




8. YueOHO-MeTOAMYECKOE M MH(POPMAIIMOHHOE O0ecredeHue NMPAKTUKHU

IleuaTnasi y‘l@ﬁHO-MeTOI[I/I‘leCKaH JOKYMCHTAIIUA

@) OCHOBHAs TumMepamypa:
He npenycmorpena

0) OononHumMenbHAs IUMepamypa:
He npenycmorpena

U3 HUX MemoouyecKue YKa3auus Oas camoCmosamenbHou pabomul cmyoeHma:
PexomeHaanuu no opraHu3any caMOCTOSATENbHOM padOThI CTYI€HTOB:
MeToauveckue ykazanus / coct.: A.A. 3ampiuusiea, T.I. Hoxkuna. - YensOuHck:
Nzparensckuii nentp FOVYpl'Y, 2023. - 26 c.

1.

JJIEKTPOHHAs Y4eOHO-MeTOANYECKAs TOKYMEHTAIl U

HaumenoBanue
Bn ecypca B
Ne A peeyp . bubnuorpagpuueckoe onrcanue
JUTEPATYphl | SIEKTPOHHOM
dbopme

MeTommueckie CTpyKTypa, conepkaHue 1 npaBuiia ohpopMIICHHUS BBITYCKHBIX KBaTH(pUKaL

oCOGHS TS ONEeKTPOHHBIN [paboT: METOIMYECKHE yKa3aHUsl Ul CTYJEHTOB Kadeapbl MPUKIAAHON MaT
1 . [KaTasor nporpammupoBanust / coct.: A. K. demunos, A.B. Jlyt, H. C. Munonouesa

CaMOCTOSATEIIbHOM

paboTHI CTyIEHTA

10Vpr'y

Uensiounck : Uznatensckuii nentp FOYpI'Y, 2021. — 41 c.
https://lib.susu.ru/ftd?base=SUSU_METHOD&key=000571098&dtype=F.

Jlayepman, O. B. Pa3paboTka nporpaMMHOro npojaykTa: npodeccuoHasbl

OBbC .
OcHoBHas CTaHJApPTHI, )KU3HEHHBIHN IUKJI, KOMaHHas paboTa : yue6HOe mocodue / O.
2 M3/1aTebCTBA
nmuTeparypa Mo Jlayepman, H. U. JIeiruna. — HoBocubupcek : HI'TY, 2019. — 75 c.
https://e.lanbook.com/book/152251
OcHOBHAS ObC bananos, A. H. Buenpenue metogomnoruii B IT: Agile, Scrum u npyrue : yu
3 Tenarvha n3aarenbeTBa  [mocobue [yt By3oB / A. H. bananoB. — 2-e u3a., crep. — Cankr-Iletep0y;
patyp Jlanb 2025. — 188 ¢. — ISBN 978-5-507-51037-5. https://e.lanbook.com/book/-
OcHOBHAs ObC MurtsikoB, E. C. IcKycCTBEHHBIN HHTEIUIEKT U MallIMHHOE 00y4YeHHe : y4eo
4 TenarvDa n3narenbcTBa [mocobwue s By3oB / E. C. Mutsxkos, A. I'. [lImenesa, A. W. JlanbtauH. —
patyp Jlanb crep. — Cankr-IletepOypr : Jlans, 2026. — 252 ¢ https://e.lanbook.com/b
ObC ['py3nes, A. B. 3yudaem Pandas / A. B. I'py3aeB, M. Xeiinr ; nepeBon ¢ an
5 fp(l):em:;mzﬂmaﬁ u3narenbctBa [A. B. I'py3aeBa. — 2-oe usn., ucnp. u gon. — Mocksa : [IMK Ilpecc, 201¢
patyp Jlanp https://e.lanbook.com/book/131693
ononHuTebHas ObC Mapxkenos, A. A. Beenenue B TexHosoruio Kouteiinepos 1 Kubernetes / A.
n3narenscTBa [MapkenoB. — Mockaa : ecc, .— c.— -5-970
6 TepaTYha Map M JMK IIp 2019 194 ISBN 978-5-970
patyp Jlanpb https://e.lanbook.com/book/131702
Kmatos, /1. B. TexHonoruu pa3paboTKy IPOrpaMMHBIX MPUIOKEHHMA, OCH(
OBbC .
7 JlonoTHUTEbHAS narennersa [0 TB30BAHIH Git, Docker, Gradle: Ilpaktukyw™m : yae6HO€ mocooue / /1. |
nuTeparypa H;I[{B A. A. IlerpoBa. — Mocksa : PTY MHUPOA, 2025. — 70 c. — ISBN 978-5

9. https://e.lanbook.com/book/504851

9. I/IHq)OpMaIII/IOHH])Ie TEXHOJOI'MM, HCITOJIB3YEMbIE ITPHU TMTPOBECACHUN IIPAKTHKHA

HepequB HCIIOJIB3YEMOTO IIPOIrpaMMHOI'O oOecrIeUeHMS:



SNk W=

The Git Development Community-Git(6eccpouHo)
-Oracle VirtualBox(6eccpouHo)
-Python(6eccpouno)

-Microsoft Visual Studio (6eccpouno)
Docker-Docker(6eccpodno)

[lepeueHb UCTIONB3YEMBIX HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuaibHO-TEXHHUYECKOE O0ecnedyeHre MPAKTHKH

MecTo mpoxoxaeHus!

Anpec mecrta

OcHoBHOE 000py10BaHME, CTEH/IbI,
MAaKeThl, KOMIILIOTEPHASl TEXHUKA,
NpeayCcTaHOBJIEHHOE IPOrpaMMHOe

TpAKTHEKH TpOXOATICHIA o0ecneyeHue, o0ecreunBalome
MPOX0KACHUE NPAKTHUKH
Paboune craniuu ¢ GPU (na 6a3e NVidia
4080, 4090, 5080);
Cepgep Ha 6a3e AMD ¢ MultiGPU na
0aze NVidia 5090;
Ha6op ogHomnatHeix kKomnbsiotepoB GPU
JlaGoparopus Texauaeckoro 454080, IéNPU }I;QK.OPHTGMMH (NVidia Jetson,
3pEHUs U YensOuHCK, range Pi);
CepBep xpaHeHHs JaHHBIX Ha 64 TB;
POOOTU3UPOBAHHBIX cHcTeM [p.JleHnHa, 87, I
b urycrpun, OYpI'Y ay1. 323/3 POMBIIILJICHHBIE KaMePhl TEXHUUECKOTO

3penns 1 USB kamepsr;

CBOOOIIHO pacrpoCTpaHsIeMOe
MpOrpaMMHOE 0OecIieueHrue 1
ITUIIEH3UPOBAHHOE ITPOTrPAMMHOE
ob6ecneuerne OO0 "TPUJIMBU" 3DiVi
Face SDK u 3DiVi Image API.

[{entp paspadorku 3DIVI,
r.Muacc

456320, Muacc,
rnp. MakeeBa, 48

GPU-cepgepa, 1o 50 Bugeoxapt ¢ 12, 16,
24 I'b namatu 1151 00y4eHus: HEHPOHHBIX
ceTel;

pacripeieieHHOe 00bEKTHOE XPaHUIIUILIS
o 20 Th st XpaHeHus: 1aTaceToB U
MOJICIICH

BO3MOXKHOCTb YJJaJIEHHOTO CETEBOT0
MOJIKJIFOYEHUS K PECypcaM KOMIIaHUU C
[EPCOHATBHOTO KOMIIBIOTEPA CTYAEHTOB
uepes 3amuneHHoe VPN nogkitoueHue
(c aBTOpU3aIMEN TUYHOCTH);

8 pabounx mecT B orce pa3padOTINKOB,
KOMHATa JJIs1 COBEIIaHUM;

[porpaMMHoOe oOecrieueHre COOCTBEHHOMN
pa3pabotku, B ToM yucie 3Di1Vi Face

SDK u 3DiVi Image APL




000 "CresgAn
140505 00):T:000%0%08

454014,
UensOuHCK,
Kuposa, 132
(0¢.308)

MHTEPAKTUBHBIN KOMIUIEKC Innovatic,
ITOrONeINYECKUNA POTPaMMHBIN
xoMiieke ArtikMe,

MHTEPAKTUBHBIN KOMIUIEKC "Peneccanc
Heiipo",

[IPOTrpaMMHO-AIIMAPATHBINA KOMILIEKC
'YMHoe 3epkano ArtikMe ¢ BCTpoeHHBIM
KOMITBLIOTEPOM,

MHTEPAKTUBHAS [IECOYHUIIA-CTOI
"MunuAnmas",

WHTEPAKTUBHBIN (DU3KYJIBTYPHBIN
KOMILJIEKC,

MHTEPAKTUBHBIN KoMIuieke ¢ [10
«HTepakTUBHBIN Mo Magiumy,
MHTEepaKTUBHBIN KoMmIuieke ¢ I1O "HUrpait
U pa3BuBancs",

MOV nazeproe HP Laser 137fnw
(4ZB84A),

[MOPTaTUBHBIN MUHH npoekTop P30,
munu-npoektrop LUMICUBE | ITpoekTtop
ky0 JIromuky0, Meta Quest 3, Pico 4
Ultra, ReviMotion,

npucraBka-aitpekep PCEye 5,
TpeHaXXep I 00yueHus Xo/1b0e
HerculesAlp 1.2,

MOOUITbHBIN MHTEPAKTUBHBIN MO
«AJIMAY,

[UTAHIIIET C TPO(PHIBHBIM TPOTPAMMHBIM
oOecrieuenneM «AJITIDKC+y,

koMIuiekc bOC «bAJIAHC» s
TPEHUPOBKU JBUTATEIBHBIX HABBIKOB IO
oniopHoi peakiuu MetoaoM (PBY-bOC),
MHTEJUIEKTyalIbHOE 3EpKaJIo MCUX0JIora
AManTes,

POrpPaMMHO-TUAAKTUYECKUIN KOMIUIEKC
«Cradunmomepy,

muorpaduueckas cucrema Callibri Muscle
Tracker.

OI'bY "UPLIHUT"
(ITeppuropust)

454091,
UenssOnHCK, 1.
Morpa, 8a, ka0.
320

[IEPCOHAJIbHBIE KOMITBIOTEPHI C
[IPOrpaMMHBIM O0ECIIEUEHUEM IS
aHaJIM3a OU3HEC-IIPOLECCOB, IOATOTOBKU
1 pa3METKU HaOOpOB JaHHBIX,
NpOEKTUPOBaHUA U pazpadorku NHU-
CEPBHCOB;

CEPBUC Pa3METKU LUPPOBBIX
N300pakeHNH, BUACONAHHBIX U IPYTUX
TUIIOB JAHHBIX, pa3BEPHYTHII Ha

MOIITHOCTAX KOMIIAHHNU,




BUPTYyaJbHbIE CEPBEPA [JIs1 TECTUPOBAHUS
[10 u pa3BepThiBaHUs NHHOPMAIIMOHHBIX
CEPBHUCOB




