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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

HHT@HHGKTyaHBHBIﬁ aHaJIn3 JaHHBIX

AHaJTN3 BPEMCHHBIX PSJIOB
HTennekTyanpHas o0padoTKa
€CTECTBEHHOTO SI3bIKa

OCHOBBI KOMIIBIOTEPHOTO 3PEHUS

MariaHOE 00yUeHHe

[ 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: -[M-1, [TY] kareropuu 3aga4 aBTOMaTU4€CKOTO
MalHHOTO 00yueHus, -[1-1, ITY] ocHOBHBIE METOIbI
CTaTUCTUYECKOTO MAaIIMHHOTO 00yuenus, -[11-2, ITVY]
Pa3IMUHbIEC APXUTEKTYPbl PAHKUPOBAHHOTO MTOMCKA
(OIHO-IBYX-TPEXCTAIUMHOE paHKUpoBanue), -[1-3,
[1Y] 6a30BBIC METPUKH KaueCcTBa OOy4IeHUS O€3
yuutens (silhouette score adjusted rand index)
YMmeer: -[1-2, ITY] BeiOupars u afantupoBarh
ONTUMAJILHBIN aJITOPUTM MAIIUHHOTO OOYUYEHHUS J1JIsI
KOHKpeTHOM 3anauu, -[1-1, ITY] npoBoauTh
OJTHOMEPHBII 1 MHOTOMEPHBIN aHAJIW3 MPU3HAKOB, B
TOM YHMCJIE C UCTIOIb30BAHUEM CPE/ICTB
Busyanuzauuu| -4, ITY] npuMeHaTh CTaHJapTHBIE
METO/IbI 0TOOpa MPU3HAKOB M BBIOUPATh ONTUMATIEHOE
[MOAMHOXKECTBO MPU3HAKOB, -[U-1, ITY]
AQHATM3WPOBAThH CIICU(PUKY 3a7a4U C YUETOM
COBPEMEHHBIX TPEHAO0B (HaAIpUMEP, UCIIOJIb30BaHUE
AutoML nist 06paboTKu OONBIINX JaHHBIX,
mHTerpauns ¢ MLOps), BBIOUpaTh NOAXOASALINE
AutoML-nHCcTpy™MEHTHI, -[1-2, 1Y ] npuMeHsITh
MeTO/Ibl 0alleCOBCKOM Kiaccu(PUKaluu 1
aHcamOseBbie MeToibl MO (OATTUHT, OYCTHHT,
CTAKHUHT MOJIEJIei), a TAK)Ke MPOU3BOJIHBIX OT HUX
(ciydaiiHble jeca, TpaJueHTHBIN OyCTUHT Ha
nepeBbsix), -[M-1, [1Y] ucnonb3oBaTh HHCTPYMEHTHI
OYMCTKU JAHHBIX U MPEIBAPUTEIBHON MOATOTOBKH
TAHHBIX METOJJAMH IMOHM>KEHUSI PAa3MEPHOCTH U
BU3yaJIN3alUN JIJIs1 aHAJIW3a JaHHBIX

Mmeetr npakTuueckuit onwIT: -[U-3, T1VY]
TECTUPOBAHUSI MOJICJICH Mepel pa3BEPThIBAHUEM,
OIICHKH KaueCTBa MOJIeJIEH MallIMHHOTO OOy4eHUs, -
[U-3, I[TY] ucnionb30BaHusI METOI0B TOHUKECHUS

a3MEPHOCTH U 110100pa ONTUMAJIbHON Pa3MEPHOCTH




B 3aBUCUMOCTH OT HEOOXOIMMOM J07IU OObSICHEHHOM
muctiepeun, -[U-1, ITY] anexkBarHoro BeIOopa
METOJIOB CTATUCTHUECKOTO MAIITMHHOTO OOYYEHHUS C
YIETOM 0COOCHHOCTEH MaHHBIX U 3aaauu, -[1-2, [TY]
MCIIOIb30BAHUSI MHCTPYMEHTOB OIIEHKH KaueCTBa
MOjIeJIe paH)KUPOBAHUS U CPABHEHUS PAHXKUPYIOIINX
MojIeNIe MeX Ty cO00i; MPUMEHEHHS METOJIOB
oOydeHus TUIa pairwise u listwise; ucroap30BaHus
PA3JIMUHBIX APXUTEKTYP PAHKUPOBAHHOTO MTOUCKA
(0mHO-ABYX-TpEXCTaAMMHOE paHkupoBanue), -[1-3,
[1Y] ucnonp30BaHUs TOTOBBIX HHCTPYMEHTOB JJIs
OLICHKM KaueCTBa KJIacTepU3alluu U APYyTUX MoJeiei
0e3 yuuTens

AHanu3 BPECMCHHBIX PAJI0B

3HAET: MOHATHS BPEMEHHOTO pAJia, €ro
XapaKTEPUCTUKH U KJIIACCH(PUKAIINS TUIIOB
BPEMEHHBIX psAI0B, -[U-2, [1Y] ocHOBHBIE TOAXOABI K
3aMOJTHEHUIO TTPOMYCKOB B JITAHHBIX BPEMEHHBIX PSAJIOB
1 n3o0paxenuid, -[U-1, ITY] MeToap! criiaxkuBaHus U
(uIbTpallii BpEMEHHBIX psAloB, -[U-2, ITY ] MeToab
CIlaKMBaHUsI BPEMEHHBIX PS0B, YpaBHEHUE
ITMHEWMHOTO TPEH1a U KPUTEPUU ITPOBEPKHU €T0
3HAYUMOCTH

'YMeer: nonb3oBarhest Onbmmuorekamu Python u R st
hbhekTUBHON 00pabOTKM 1 aHATIN3a BPEMEHHBIX
psanoB, -[1-2, ITY] npuMeHsTh METO/IbI TOUCKA
AHOMAaJIbHBIX MOANOCIEI0BATEILHOCTEN U NATTEPHOB
BO BpEMEHHBIX psijax (anroputm MASS, nouck Ha
ocHoBe DTW 1 HM>KHUX TpaHULl, HOUCK
ITMCCOHAHCOB, MaTPUYHbBIN Tpoduiib psga) , -[U-1,
[IY] ctpouTh MOAENN JUHAMUYECKUX CUCTEM IS
MHOTOMEPHBIX BPEMEHHBIX PSIA0B U MOJew, -[ -2,
[TY] npuMensaTh kinaccuueckue Metoasl MO s
BpeMeHHBIX ps0B (ARIMA, skcrioHeHnanbsHoe
CIUIaKUBAHKE, TUHEHHAsI perpeccus ¢ JJaraMmu)
IMeeT NpakTUYECKUI ONBIT: UCIIOJIB30BAHUS
MHCTPYMEHTOB ISl UMIIOPTA, 3KCIIOPTA U XPaHEHUS
BPEMEHHBIX PSJI0B; UCIOIb30BaHUS
CHEIUATN3UPOBAHHOTO MMPOTPAMMHOTO 00€CIICUCHUS
ISl aHAJIM3a BPEMEHHBIX psiios, -[U-2, ITY] noucka u
YCTpaHEHHUs BLIOPOCOB B JAHHBIX BPEMEHHBIX PSJIOB;
[MOMCKa MOJIOCIEA0BATEILHOCTEHN psiia Mo
3aITaHHOMY 00pa3ily, aHOMaJIbHbIX
MMOIIIOCJIEJ0BAaTCIILHOCTEH,
[MOAIOCIE0BATEIbHOCTEU-NIATTEPHOB, -[1-2, [TV ]
[MOCTPOEHUSI MPOTHO3a BPEMEHHBIX PSJIOB HA OCHOBE
Kjlaccuyeckux Metos1oB MO; mondopa napameTpoB U
aHaau3a octatkoB Mojeied Buga ARIMA

MHTemnexTyanbHas 00paboTka

3Haet: -[M1-2, BY] cmocoObl co3panus mpoCThIX




CCTCCTBCHHOI'O S3bIKa

[10CJIEI0BATEIbHOCTEN TPOMITOB, -[1-2, BY]
0a30BBIC aIaNITUBHBIE METOBI 1000yueHus (prefix,
adapter)[11-7, ITY] cnocoObI HACTPOWKY TAUTIIIAHHOB
C KaCTOMHBIMU KOMIIOHEHTamH, -[-1, BY ]
KJIACCUYE€CKHE MHCTPYMEHTHI MAPCUHTA TEKCTOB:
pErysipHbIE BBIPAKECHUSI, TOKCHU3ALIUS,
MOpPGhOIOrHYeCcKuil aHallu3, CHHTAKCUYEeKUM

aHanu3[ -2, I1Y] ocHOBHBIE apXUTEKTYpPHI CETEM,
MCTIOIB3YIOIIMECS JIJIsl BEKTOPU3AIMU TEKCTOBBIX
manHbIX: Word2Vec, Doc2Vec, Glove, FastText,
PEKYpPEHTHBIE HEUPOHHBIE CETH U CETH-
TpaHchopMepbl (IHKOEPHI)

YMmeer: -[U-2, ITY] peanuzoBark paccyXIeHUE Ha
ocHoBe 1ernodek (ReAct, Plan&Solve), -[U-3, TTV]
YIPaBJISATh MapaMeTpaMu T€HEPALUU AJIsI KOHTPOJIS
pesynbTara Hactpoitku API ipu padore ¢ LLM, -[U-
1, ITY] amantupoBath U BAJIMIUPOBATH JATACETHI MO
3ajiayu 00pabOTKU ecTeCTBEHHOTO si3bika[ -5, [TV ]
AHAJIM3UPOBATh IPUPOCT METPUK MOEIIEH B 3a7a4ax
00pabOTKU €CTECTBEHHOTO SI3bIKa B 3aBUCUMOCTH OT
hranoB 00yuenus[M-7, [1Y] ontumMuzupoBath
BEKTOpHBIE 0a3bl JaHHBIX; HACTPAUBATh MEXaHU3MBI
RAG; npyMeHSTh TEXHUKH YCKOPEHHUS U TIOBBIIIICHUS
TouHOoCTH (reranking, rephrasing), -[1-2, [TV]
CaMOCTOATENbHO HANUTH MOAXOSITYI0 MOJIETh IS
BEKTOpPU3AlMH TEKCTOBBIX JAHHBIX B OTKPBITHIX
MCTOYHHKAX U IPUMEHUTH €€ 1711 KOHKPETHOM
3amauu[U-3, ITY] apantupoBare u 10padbaTeiBaTh
CYIIECTBYIONTUE apXUTEKTYphI (Hampumep, fine-tuning
BERT, GPT, T5) noj koHKpETHbIE 3a/1a4U
(xnaccudukanus, reaepanusi, NER); ontumusupoBarp
nairiaiiHel 00pabOTKM AaHHBIX U O0yUYEHUs
(yckopenue uepe3 ONNX, Quantization,
pacripesiesieHHbIe BeraucieHus); crpouts CI/CD-
rporiecchl st NLP-mMozeneit (tectupoBanue,
MOHHUTOPHUHT JIpeiid) JaHHBIX)

NmeeT npaktuyeckuit onsiT: -[M-5, ITY] HacTpoiiku
system prompts u BBoja orpanuuenuii, -[11-4, I1Y]
Mo100pa mapamMeTpoB MO 0T 3a/1a4H
00pabOTKHN €CTECTBEHHOTO SI3bIKa C MOMOMIbIO grid u
random search[U-6, [TY] mpumenenus fine-tune x
[pe100yYeHHbIM MOJIENISIM Ha HOBbIX Jaracetax[U-7,
[1Y] HacTpoliku retriever u reader Mo pa3HbIE TUIIBI
3anpocos, -[1-3, I1Y] pazBopaunBaHusi CEpBUCOB B
nponakiH-cpene (Docker, Kubernetes, obnaunbie
INLP-API)

OCHOBBI KOMIIBIOTEPHOTO 3PEHUS

3naet: -[1-2, [1Y] omuuuns u ciocoObl TpUMEHEHUS

HEUPOHHBIX CETEH JJIsl OTCIICKUBAHUS 0OBEKTOB




(cemeiictBo R-CNN, YOLO), -[U-1, ITY] cnoco6s1
ONTUMHU3ALUN TUIIEPIIAPAMETPOB JIJIS YIYUILICHUS
KauecTBa; CIIOCOOBI CO3JJaHHUs CJIOKHBIX MaUIIaiHOB
ayrmeHTanud (albumentations)[1-2, ITVY]
HeitpocereBbie apXUTEKTYpbI JJIs1 aHAIU3a
n3o0pakenuit VGG, Inception, ResNet, EfficientNet
1 T.1., 0COOEHHOCTH 00y4EHHUs U TOOOYUYEHUS;
apxuTekTypbl FCN u Unet B 3a1ayax cerMeHTalnu,
(YyHKIIMY TIOTEPb JIJIs1 3a7]a4l CETMEHTAIUH;
onHoctaauitaeie (SSD, YOLO) u nByxcraguiinbie
(FASTER R-CNN, Mask R-CNN) nerektopsl B
3ajlayax JAeTeKUuu, (GyHKIUU MTOTePh B 3a7a4e
nerekuud, -[M-1, BY ] npuHIuMnbe 1 METObI IEpeHoca
3HAHWU U aJlallTallid MOJEIIEH B KOMITBIOTEPHOM
BpEHUU

YMmeer: -[U-2, [TY ] npuMeHSTh TPUHIUII TIOCTPOCHUS
BEIYHCIUTETHLHOTO O110Ka Google Inception, -[U-1,
[1Y] paboTarh ¢ Bu€O: U3BICUYCHUE KAAPOB,
00paboTKa BpeMEHHBIX MocienoBaTenbHocTe| -2,
[1Y] pa3pabaTbeiBaTh arOPUTMbI CErMEHTALIUH
M300paxeHui (pajeeHue-CIusIHUE PErHOHOB,
HOpPMaJIM30BaHHbBIN pa3zpe3 rpada, mean shift),
BKJIFOYAsi CEMAHTUYECKYIO CETMEHTALIUIO; IPUMEHSTh
npeobOpazopanue Xada u RANSAC; npuMeHsTh
QITOPUTMBI IE€TEKIIUU XapAKTEPUCTUUECKUX TOUECK
(nerextrop Xappuca, nerekrop decruepa, SUSAN,
6710061, DOG); MPUMEHATH IECKPUITOPHI
n300paxkenuit, Hanpumep, SIFT, -[M-1, BY]
[IPUMEHSITh CYIIIECTBYIOUIME UHCTPYMEHTHI JJIsI
peanuzanuu npoeccoB NepeHoca 3HaHUuM 1
ananTaluyu MOJeIen

NmeeT npaktuyeckuit onwiT: -[M-2, [1Y] pazpabotku
peleHuii ¢ npumeHenuem backbone cerei, -[U-1,
[1Y] cpaBHeHUS pa3HBIX MPEeI0OYUEHHBIX O]
KOHKPETHYIO 3a7]a4y MOJIeseil; mpoBeaeHus transfer
learning Ha CBOUX JAHHBIX

MHTEIUIEKTYa IbHbIN aHAJIN3
TAaHHBIX

3naet: -[U-1, [1Y] crangapTHbie OMOIMOTEKH IS
oOyuenus ¢ yaureneM (ScikitLearn); 6a3oBbie MeTOIBI
KJ1acCU(PUKAIIMU C TIOMOIIIBIO JIEPEBHEB pelIeHMH, -[ -
1, BY] crangaptasie 6ubnuoreku ans oOyueHus 6e3
yunrens (ScikitLearn); 6a3oBble Moenu AJs
KJIACTEpHOTO aHaK3a (Henepapxuieckast
Kiactepu3anus - k-cpeanux dbscan nepapxuueckas
KIIACTepU3alKs) METOBI IOHMWKEHUS PA3MEPHOCTH
(PCA t-SNE)

YMmeer: -[U-1, ITY] 060CcHOBBIBaTH BEIOOD
KOHKPETHBIX aJITOPUTMOB U UX IMapaMeTPOB B

3aBUCUMOCTH OT 3a7a4u 1 JaHHBIX, -[1-2, ITVY]




HACTpauBaTh U MPUMEHSTh AJITOPUTMBI OOHAPYKEHHUSI
aHOMaNui (CTaTucTUYECKUuEe MeTobI isolation forest
one-class SVM) u acconmatuBHOTO aHanu3a (Apriori,
FP-Growth) ¢ y4€Tom CTpyKTyphl 1 0COOCHHOCTEH
peanbHbIX AaHHBIX, -[1-2, ITY ] npou3BOAUTh OUYUCTKY
3aITyMJICHHBIX BPEMEHHBIX PSIIOB U U300pasKCHHIMA
meet npaktuyeckuit onsit: -[-1, 1TV ]
MCITOJIb30BAHMS METPHK KaueCTBa KIacCU(PUKAINH
(precision, recall, F1, AUC ROC u ap.);
KOMOWHHUPOBAHUS PA3TUIHBIX METOIOB IS
KOMILJIEKCHOTO aHaIN3a JaHHBIX; MHTEPIPETALINU
PE3yAbTaTOB B KOHTEKCTE MpeaMeTHOM obnactu, -[ M-
3, [1Y] ucnonb30BaHust METPUK KauecTBa
kinacrepusanuu (silhouette score adjusted rand index);
KOMOWHHUPOBAHUS PA3TUIHBIX METOIOB JIJIS
KOMILJIGKCHOTO aHaJIN3a JaHHBIX; MHTEPIPETAINH
€3yJIBTaTOB B KOHTEKCTE MPEAMETHOMN 00JIacTh

4. O0bEéM NPpaAKTHKH
OO0mas TpyA0eMKOCTb MPAKTUKUA COCTABIISET 3a4ETHBIX eIUHUI] 6, yacoB 216, Henens 4.

5. CTpykpypa u conepkaHue NPpaKTUKH

Ne
a3tena HaumeHoBaHMe WM KpaTKoe coAepkaHue BUIA padoT Ha KoJi-Bo
P NpaKTHKe YACOB
(3ranma)

OpranuzanuoHHoe coopanue. MHCTpYKTax 10 TEXHUKH O€30MACHOCTH.

O3HaKOMIIEHUE C IIPaBUJIaMU BHYTPEHHETO pacnopsiaka. Beigaua

WHVMBHUIYaJbHOIO 3aaHus Ha MPakTUKy. OnpenesieHre HanpaBieHUs
a6o0T1el: NLP, KOMIIbIOTEpHOE 3pEHHE, aHAIN3 JaHHBIX.

AHanu3 MOCTaHOBKY 3a7auu. M3ydeHne npeamMeTHOM 00JacTu U
AKTYaJIbHBIX IMOJAXOAO0B K PEIIEHUIO 3a7a4 aHAJIOTUYHOTO KJIacca.
00630p CyNIECTBYIOIMNX MPETOOYICHHBIX MOJIEIECH U TaHHBIX,
TOCTYITHBIX B OTKPBITHIX HCTOYHHUKAX.

D4

[lonroroBka u mpeaBapuTenbHas o0padboTka JaHHBIX. Pa3paboTka u

peanuzanus CreualIn3upOBaHHBIX METO0B OOPaOOTKH IS

KOHKPETHOT'O THIIA JIAHHBIX (TOKEHU3AIMS, HOPMAJIU3AIIHsI, METOIbI
a00Thl YMCJIOBBIMH JAHHBIMHU).

40

Br160p apXUTeKTypbl HEHPOHHOM ceTu. PaccMOTpeHne BapuaHTOB
MCITOJIb30BaHUS Mpeo0ydYeHHbIX Mozene. [lonroToBka okpyKeHus
(ycranoBka ¢peiimBopka, HacTporika GPU). Peanuzanus Moaenu wiu
a[anTanys CyIEeCTBYIONIIEH MO NOCTABIEHHYIO 3a/1a4y.

48

O0yuenue mozenu. [IpoBeneHne SKCEpUMEHTOB C Pa3IMYHBIMU
S rureprnapamerpamu. Mcnonb30BaHue TEXHUK PETYIIIpU3aLU U 40
onTUMH3alKd. MOHUTOPHHT Iipoliecca 00yUYEHUs U BaJIUAALMH.

6 O1ieHka kauecTBa Mojiesiu. [ IpuMeHeHne pa3InuyHbIX METPUK JIISI 32




OILICHKH MMPOU3BOIUTEILHOCTH. AHAIN3 OMUOOK U HETOCTATKOB.

[IpoBeneHne TOMOTHUTENBHBIX IKCIEPUMEHTOB JIJIS YITYUIIICHUS

Ka4yeCTBa.

OnTuMu3aIs MOJIETH JIJIs UCIIOJIb30BaHUS B IpoAakiieHe. Cxarue

7 Mojenn, kKBaHTu3anus (eciu Tpedyercs). [lonroroBka Mojenu k 16
a3BEPTHIBAHUIO.

[TonroToBka oT4eTa O MPOXOXKIACHUH MPAKTHKHU. JJOKyMEHTHPOBaHHE

MOJXOJ0B, PE3YJIBTATOB, BBIBOIOB. 3allIUTa OTYETA.

6. @®OopMBbI OTYETHOCTH 110 NIPAKTUKE

[To oxOHYaHWIO TIPAKTUKH, CTYICHT MPEAOCTaBIsAET Ha Kaeapy maKeT JOKYMEHTOB,
KOTOPBIN BKITIOYAET B CEOS:

- THEBHUK TIPOXOKJICHUS MTPAKTUKH, BKIIIOUAs UHIMBUIyaIbHOE 3aJaHUE U
XapaKTepUCTUKY PaOOTHI MPAKTUKAHTA OpPraHu3aIuei;

- OTYET O MPOXOXKICHUU TIPAKTUKH.

®dopMBbI TOKYMEHTOB YTBEPKJICHBI pacropsikeHreM 3aB. kadenpoit ot 12.04.2017 Ne37.

7. ®oH OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIero KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAlUM 00y4AKIIMXCS M0 MPAKTHKe

Bun npomesxxyTouHoii artectanuu — nuddepeHImpoBanHbii 3a4et. KoHTpoias kauecTBa
OCBOEHUS 00pa30BaTENIbHON MPOrpaMMBbl OCYLIECTBISIETCS B COOTBETCTBUM C [lonoxkeHnem
0 0aTbHO-PEHUTHHIOBOM CHCTEME OLICHUBAHUSA PE3YIbTaTOB yUeOHOU AesITeIbHOCTH
o0y4Jarouuxcsi.

7.1. KouTpoabHubie meponpusitusa (KM)

HasBanue
Cemectp| Bun xouTposns | koHTponbHOTO |Bec|Makc.6amn
MEpONIPHUATHS

Ne
KM

[Topsimox HauncIeHus

VuurtesiBaercs B [1A
OaJLI0B

Maxkcumym 5 0asios. 5
6amnoB: Beidop
ApXHUTEKTYPBI
000CHOBaH, COAEPIKUT
aHaJN3 aJIbTEPHATHUB;
IUIaH peaqucTU4eH. 4
6ana: Beibop

000CHOBaH, HO aHAJIU3
[Ipencrasnenue
MOKET ObITh OoJiee
. r1ana pabor u
Texymmii BEGODA 1 5 nryookuMm. 3 Oamna:  |auddepeHurpoBaHH!
KOHTPOJIb p Br16op npuemiieM, HO [3a4eT
APXUTEKTYPBHI
000CHOBaHME
MOJICITN
MIOBEPXHOCTHO. 2 6asa:
Br16op HeonTuMaseH,
o0ocHoBaHue ciadoe. 1
6am: Beibop
HEOITHMAJICH,
000CHOBaHME
orcyTcTByeT. 0 6aioB:
Ilnan oTCyTCTBYET.




Maxkcumym 5 Gansos. 5
6amos: [Iporecc
oOyueHus Mmojieneit
VIPaBIISIETCS KOPPEKTHO;
METPHKH YITy4IIAIOTCS;
IPOMEXYTOYHBIE
pEe3yABTATHI
JIOKYMEHTUPYIOTCS. 4
6amna: ObyueHue
MOJeJIeH UIeT
HOpPMAaJTbHO; JHHAMHKA
YIAYYIIECHUSI METPUK B
1[EJIOM TIOJIOKHUTETbHAS;
[TpomexxyTodHbIE JOKYMCHTAITUS B
Texy it PE3yABTATHI OCHOBHOM IOTHAL, | (dpepeHIpoBanH)
0o0y4JeHHs 3 5 UMEIOTCST HEOOJIBbITTNE
MoOJIETIEN U UX HEIOUYETHL. 3 Oauia: sauct
OIICHKA Hmerorcst mpoOieMbl B
o0y4yeHUH Mozenei ;
METPUKH YITyqIIar0TCS
MEJIEHHO; TPEOYIOTCS
KOHCYJIbTanuu. 2 6asna:
Cepbe3Hble TPyOHOCTH B
00ydeHNH MOJIEIICH;
TpeOyeTcst MOCTOSIHHOE
pykoBojacTBO. 1 Gamt:
OO0yuenue mojenen
NPaKTUIECKH HE
npoasuraercs. 0
6amtoB: O0yueHue
MOJIEJIEN HE BENIETCHI.

KOHTPOJIb

Maxkcumym 5 Gansos. 5
oaiutoB: Monenb
MOKa3bIBACT
MIPEBOCXOHOE Ka4eCTBO;
METPHKH TMPEBHIIIAIOT
0a30BbI€ PELICHMUS;
pe3yIbTaThI
BOCIIPOU3BOANMBI. 4
6amnoB: Monenb
MOKAa3bIBAET XOpOIIee
PaGora Hag KaueCTBO; METPUKHU
.  |AHAWMBHIYyaJBHBIM BBIIIIC 0A30BBIX;
Texymni
KOHTPOJTD MPOEKTOM 3 5 pe3ynbTarhl
(uTOTOBBIC JOKYMEHTHUPOBAHBI. 3
pe3yIbTaTh) 6amn: Monens
MTOKa3bIBACT
npUeMIIeMOoe Ka4eCTBO;
METPHUKH COITOCTABUMBI
¢ 6a30BbIMU. 2 6AIIOB:
Monenp moKa3bIBaeT
YIAOBIETBOPUTEIBHOE
Ka4eCTBO; TPeOyrOTCS
nopabotku. 1 6anos:
KauectBO Mogenu
HU3KOE; TpeOyeTcs

mQepeHIMpPOBaHH]
3a4er




nepenenka. 0 0amios:
Monens nedontHas uiu
OTCYTCTBYET.

Texymni
KOHTPOJIb

3ammra oTueTa u
MPE3CHTAIUS
pe3yJIbTaTOB

Maxkcumym 56am10B. 5
6amoB: OTYeT XOPOLIOo
CTPYKTYpUPOBaH;
PE3yIIBTaThI SICHO
MIPE3EHTOBAHBI; OTBETHI
Ha BOIIPOCHI TIOJTHEIC;
JIEMOHCTpAIHS
paboraer. 4 6ana:
Otuet uH(popMaTUBEH;
PE3yNBTaThI
NPECTaBICHbI; OTBETHI
KOMTICTCHTHBI;
JEMOHCTPAIHS B LIEJIOM
ynauHa. 3 6amra: OTtaer
COIEPXKUT HEOOXOIUMYIO
nH(OpMAITNIO; OTBETHI
HETIOJIHBIE;
JEMOHCTpalus TpedyeT
yAaydieHui. 2 6amia:
OT4eT NOBEpXHOCTEH;
OTBETHI HEYETKHE;
JIEMOHCTPAITHSI
4acTU4HO paboraer. 1
0amr: OTYeT HeTIOTHBIH;
OTCYTCTBYIOT OTBETHI,
JEMOHCTpAIHs HE
pabotaet. 0 6amI0B:
OTtuer He npeIoCTaBIIEH.

nudepeHIpoBaHH}
3a4eT

[IpomexyTouHast
arrecranus

XapakTepucTuka

OneHka «OTauIHOY (5
0aIIoB) BHICTABISACTCA,
€CJI CTYACHT BBITTOJTHHII

BCE ITyHKTBI
WH/IMBUIYaIbHOTO
3aJlaHus, cOOIroIal
KaJIeHAapHbIN rpaduk U
HOATOTOBUII OTYET O
MIPOXOXKICHUN

npakTuku. OleHka
«xopotioy (4 6amna)

BBICTaBJISIETCS, €CIIN Y

PYKOBOIUTEIST HIMEIOTCS
HEe3HaYUTEeIIbHbIE
3aMeuaHus K
pe3ynbTaraM paboThl, HO
CTYICHT TIPH 3TOM
co0Trona KajueHIapHbIi
rpaduK U MOArOTOBUII

OTYET O MPOXOKICHUU

npakThku. OleHKa

«yJOBJIETBOPUTEIILHO»
(3 6ama) BBICTABISIETCS,

€CJIU CTYICHT He

nudepeHIpoBaHH}
3a4eT

BBITIOJTHUJI HCKOTOPBIC




MTYHKTHI
WHJUBUTyJIbBHOTO
3a/1aHus B
YCTAHOBJICHHBIN CPOK,
HO OTYET O
MIPOXOKICHUH MPAKTUKHU
B LI€JIOM TOATOTOBJIEH U
TpedyeT
HE3HAYUTEIBbHON
nopabotku. OneHka
«HEYJIOBJIETBOPUTEIHHOY
(0 6amoB)
BBICTABIISICTCSI, €CIIH
CTY/ICHT HE BBITTOJIHUII
WHUBUyaJIbHOE
3a/1aHKE B
YCTAHOBJICHHBINA CPOK U
HE MOJArOTOBHJI OTYET O
MPOXOXKACHUHN
MIPaKTHKH.

7.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

[To uToram nmpaxkTUKu KOMHCCHEH Kadeapbl TPOBOAUTCS oTyeTHas KoH(epennus. Ha
KOH(EPEHIINIO TPUTIIAMIAIOTCS MPEACTABUTENH MPEANpUsITHI-TapTHEPOB. CTyIEHT
MIPEACTABISET JHEBHUK U OTYET O MTPOXOXKICHUHN MPAKTUKU, KOPOTKO TOKIAJBIBAET O
CBOEM BKJIaJI¢ B KOMaH]IHBIN TIPOEKT (He Oojiee 5 MUHYT) U OTBEYaeT Ha BOTIPOCHI
KoMuccuu (He 6oJiee 2 MUHYT Ha OIMH BOIPOC). PykoBoguTE b MPAKTUKU OT MPEATIPUATHS
3aroJHAET XapaKTePUCTUKY paOOThl MPAaKTUKAHTa Ha TIOCJIEAHEHN CTpaHUlle THEBHUKA,
OLICHMBAs UCITOJIHEHHUE CTYAEHTOM KaXKJA0W KOMIIETEHIIMU, U BBICTABIISIET PEKOMEHIYEMYHO
OLICHKY.

7.3. OneHo4YHbIE MATEPUAJIBI

KomrmereHiuu Pe3 aTbl 00yue o KM
JIBTAThI YCHUA

B Y Y 12B3J4]s

MK-5 HNmeet npaktuueckuit onbIT: - [M-1, ITY] BeIOOpa KOHKPETHBIX aJITOPUTMOB U MX n

[apaMCTPOB B 3aBUCMMOCTHU OT 3aJa41 U JAHHBIX

HmeeT npaktudeckuii onbIT: - [W-2, ITY] mogbopa nmoxxonsuieit Moaenu amis
[1K-14 BEKTOPHU3ALIMHU TEKCTOBBIX JAHHBIX B OTKPBITHIX UCTOYHUKAX U €€ MPUMEHEHUS IS [HH [+
[MPAKTUYECKOM 3a7a4n

Hmeet npaktudyeckuit onbIT: - [U-5, ITY] ouenku s pexTuBHOCTH H000yUEHUS

[IK-16 HAHH
MOIeNr

K01 Ymeert: - [U-1, ITY] pazpabatbiBaTh aJirOpUTMBI CETMEHTALIMU H300paKeHUH, AN
MPUMEHSATH AJITOPUTMBI IETEKIIMH H300paKeHU I

K21 Nmeet npaktudeckuit onsitT: - [M-1, [1Y] co3nanus caoKHbIX NAWIUIAHOB, AN

paloThI ¢ BUI€0, N3BJIICUCHHS KaZpOB, 00pabOTKHM BPEMEHHBIX PSI0B

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

8. YueOHO-MeTOoAMUYECKOE M HH(OPMAIIMOHHOE O0ecriedeHue NMPaAKTUKH

IleuaTHasn y‘leﬁHO-MeTOZ[I/I‘-IeCKaﬂ AOKYMCHTAIIUA



@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) dononHumenvHas iumepamypa:
He npenycmorpena

U3 HUX MemoouyecKue YKa3auus 0as CamoCmosmenbHou pabomul cmyoeHma:
PexomeHnaanuu no opraHu3ai caMOCTOSATENbHON pabOThI CTYI€HTOB:
MeToauveckue ykazanus / coct.: A.A. 3ambiuusiea, T.I. Hoxkuna. - YensouHck:
N3parensckuii nentp FOVYpI'Y, 2023. - 26 c.

1.

JJleKTPOHHAsSA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HaumenoBanue
Bn ecypca B
Ne A peeyp . bubmuorpadudeckoe onvcanme
JUTEPATypsl | SIEKTPOHHOM
bopme

MeToecke CTpyKkTypa, conepkaHue 1 npaBuiia ohopMIICHHUS BBITYCKHBIX KBaTH(pHKal

HocoGust st DJEKTPOHHBINA [paboT: METOAMYECKHE YKa3aHUA LIS CTYACHTOB Kadeaphl MPUKIAIHON MaT
1 . [KaTajor nporpammupoBanust / coct.: A. K. lemunos, A.B. Jlyt, H. C. Munonouesa

CaMOCTOSATEIbHOM

paboTHI CTYIEHTA

10VpI'y

Uensiounck : znatenbckuii neHtp FOYpI'Y, 2021. — 41 c.
https://lib.susu.ru/ftd?base=SUSU METHOD&key=000571098&dtype=F.

Jlaypepman, O. B. Pa3paboTka mporpaMMHOTO IPOAYKTa: MPodheccrHoHa bl

ObC .
OcHOBHasA CTaHJaPThI, )KU3HEHHBIHN IUKJI, KOMaHHas paboTa : yueOHOe mocodue / O.
2 M3/1aTEIbCTBA
nMTeparypa Mo Jlayepman, H. U. JIeiruna. — HoBocubupcek : HI'TY, 2019. — 75 c.
https://e.lanbook.com/book/152251
OcHOBHAs 2bC bamanos, A. H. Buenpenue metomomnoruii B IT: Agile, Scrum u npyrue : yo
3 Tenarvha u3aarenbeTBa  [mocobue /uit By3oB / A. H. bananoB. — 2-e u3n., crep. — Cankr-Iletep0y;
Patyp Tans 2025. — 188 c. — ISBN 978-5-507-51037-5. https://e.lanbook.com/book/’
OcHOBHAS ObC Murtsikos, E. C. UckyccTBEeHHBIN HHTEIUIEKT U MALIMHHOE O0yUYeHHE : yuel
4 Tenarvha n3narenscTBa [mocobwue st By30B / E. C. Mutskos, A. I. [llmenesa, A. U. JlagpiauH. — 2
patyp Jlanb crep. — Cankr-IlerepOypr : Jlans, 2026. — 252 ¢ https://e.lanbook.com/b
OBbC ['py3nes, A. B. Mzyuaem Pandas / A. B. I'py3neB, M. Xelnar ; mepeBoj ¢ aH
5 fﬁfeoszTzanaﬂ u3narenbcTBa [A. B. I'py3aeBa. — 2-oe usn., ucnp. u gon. — Mocksa : [IMK Ilpecc, 201¢
patyp Jlanb https://e.lanbook.com/book/131693
ononHuTebHAS ObC Mapxkenos, A. A. Beenenue B TexHosoruio KouTeiinepos u Kubernetes / A.
6 Tenarvba n3narenbcTBa [MapkenoB. — Mocksa : JIMK Ilpecc, 2019. — 194 ¢. — ISBN 978-5-970
patyp Jlanb https://e.lanbook.com/book/131702
Kmaros, J1. B. Texnonoruu pa3paboTKu MPOrpaMMHBIX MTPUIIOKEHUH, OCH(
ObC .
7 JlononHuTenbHas siatenserpa [ACTOTB3OBAHNH Git, Docker, Gradle: Ilpaktukym : yuednoe noco6ue / /1.
nuTeparypa JIaI:{L A. A. IlerpoBa. — Mocksa : PTY MUPOA, 2025. — 70 c. — ISBN 978-5

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

9. UuopManiuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble PU MPOBEACHNUH NPAKTHKHU

Hepe‘ICHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOccreUCHMS:

eSS

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

-Microsoft Visual Studio (6eccpouno)



5. Docker-Docker(6eccpouHo)

[lepedenp UCTONB3yeMbIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuaIbHO-TeXHUYECKOe 00ecredeHre MPAKTUKH

MecTo NIpPOX0XKIAECHUA
NPaKTHKH

Anapec Mecrta
MPOXOKICHUSA

OcHoBHOe 000py10BaHME, CTEH/IbI,
MAaKeTbl, KOMIILIOTEPHAsl TEXHUKA,
Npe1yCTAHOBJIEHHOE POrPaAaMMHOe
o0ecneyeHue, o0ecreunBaloIye
NMPOXOKIeHUE MPAKTUKH

OI'bY "UPLIHUT"
(Ireppuropust)

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

MepCOHaIbHbIE KOMITBIOTEPHI C
POTrpaMMHBIM 00ECTICUCHHUEM TSI
aHaIM3a OM3HEC-TIPOIECCOB, MOATOTOBKU
U pa3METKU HaOOpOB JaHHBIX,
MpPOEKTUpOBaHuA U pazpadborku M-
CEPBUCOB;

CEPBUC Pa3METKU U(PPOBBIX
M300paKEHUH, BUICOJAHHBIX U APYTHX
TUIIOB TAHHBIX, PA3BEPHYTHIN Ha
MOIITHOCTSX KOMIIAHUU;

BUPTYaJIbHBIE CEPBEpPA JJI1 TECTUPOBAHUS
[10O u pa3BepThiBaHUsS UHGOPMAITMOHHBIX
CEpPBUCOB

[{entp pazpadotku 3DIVI,
r.Muacc

456320, Muacc,
rp. MakeeBa, 48

GPU-cepsepa, no 50 Bugeoxapr c 12, 16,
24 I'b mamsatu 11 oOydeHUs: HeHPOHHBIX
CeTeH;

pactpeneIeHHOe OObEKTHOE XPaHUIIHIIE
o 20 Tb st XxpaHeHus 1aTaceToB U
MOJICIICH;

BO3MOKHOCTb YJAJIEHHOTO CETEBOI0
[MOAKITIOYEHUS K peCcypcaM KOMITAaHUU C
EePCOHATBLHOTO KOMIBIOTEPA CTYJICHTOB
uepes 3amueHsoe VPN nogkintoueHue
(c aBTOpH3aIMel TUIYHOCTH);

8 pabouunx mecT B opuce pa3pabOTUUKOB,
KOMHATa JUIsl COBEIIAHU;

IPOrpaMMHOE 00ecrieueHre COOCTBEHHOM
pa3pabotku, B ToMm uncie 3D1Vi Face
SDK u 3DiVi Image API.

JlaGopaTopusi TEXHUYECKOTO
BpEHUs U
POOOTU3UPOBAHHBIX CUCTEM
B nHayctpun, OYpl'Y

454080,
UensOuHCK,
rp.Jlennna, 87,
ayn. 323/3

Pa6oune ctannmu ¢ GPU (Ha 6a3e NVidia
4080, 4090, 5080);
Cepsep Ha 6a3e AMD ¢ MultiGPU na

0aze NVidia 5090;
Habop ognomnaraeix komnsotrepoB GPU

u NPU yckoputensimu (NVidia Jetson,




Orange P1);

CepBep xpaHeHuUs n1aHHbIX Ha 64 TB;

[ [poMbITIIIEHHBIE KaMEPBhl TEXHUYECKOTO
3pennst U USB kamepsr;

CBOOOIHO pacpoCTpaHIEMOe
[IPOTrpaMMHOE O0ECIICUCHHE
ITUTIEH3UPOBAHHOE TIPOTPAMMHOE
oobecreueane OO0 "TPUIANBU" 3DiVi
Face SDK u 3Di1Vi Image APL

00O "CresnnAn

140505 00):T:000%0% 08

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

MHTEPAKTUBHBIN KoMIUIeKe Innovatic,
ITOrOTNEIUYECKUM TPOTPaMMHBIN
xoMIuiekc ArtikMe,

MHTEPAKTHUBHBIN KOMIUIEKC ""PeHeccanc
Heiipo",

[IPOrpaMMHO-AIAPATHBINA KOMILIEKC
'YMHOe 3epkano ArtikMe ¢ BCTpO€HHBIM
KOMITBIOTEPOM,

MHTEPAKTUBHAS [IECOYHUIIA-CTOI
"MunuAnmas",

MHTEPAKTUBHBIN (PU3KYIBTYpPHBIN
KOMILJIEKC,

MHTEPAKTUBHBIN KoMILIEKC ¢ [1O
«HTepakTUBHBIN 0T Magiumy,
MHTEepakTUBHBIN KomIuieke ¢ [10 "Urpait
U pa3BuBancs",

MOV nazeproe HP Laser 137fnw
(4ZB84A),

[MOPTaTUBHBIN MUHM npoekTop P30,
Munu-npoektop LUMICUBE | [1poekrop
ky0 JItomuky0, Meta Quest 3, Pico 4
Ultra, ReviMotion,

npucraBka-autpekep PCEye 5,
TpeHaxkep JJis 00ydeHUs X0/1b0e
HerculesAlp 1.2,

MOOMJIBbHBIN MHTEPAKTUBHBIN T10JT
«AJIMAY,

[UTAHIIET C TPO(HIBHBIM TPOTPAMMHBIM
ooecneuenreM «AJIIIDKC+y,

koMmiiekc bOC «bBAJIAHC» g
TPEHUPOBKU JBUTATEIBHBIX HABBIKOB IO
onopHoi peakiuu MetoaoM (PBY-BOC),
MHTEJUIEKTyalIbHOE 3€PKaJIO MICUX0JIora
AManTes,

POTrPaMMHO-TUTAKTUYECKUI KOMILJIEKC
«Cradunmomepy,

Muorpaduueckas cucrema Callibri Muscle

Tracker.




