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1. O0mas xapakTepucTUKAa
Bua npakTuku
[IpousBoacTBeHHAas

Tun npakTuku
MPEAIUTLIIOMHAS

®opma npoBeaeHUust
JIMCKpETHO MO BUAAM MPAKTUK
Ieab NpakTUKHU

[TonroTroBka K BBHIIOJHEHHIO BBIMTYCKHOW KBaTU(UKAIIMOHHON PabOThI; MOTyYeHUE
MPAKTUYECKOTO OMBITA B 00JIACTH MEPEIOBBIX HAYYHBIX UCCIIEIOBAHUN U Pa3pabOTKH
WHHOBAITMOHHBIX PEIIEHUH B c(pepe NCKYCCTBEHHOTO MHTEIUIEKTa Ha OCHOBE KEHCOB
MIapTHEPOB; Pa3BUTHE HABBIKOB CAMOCTOSTEILHOW HAYYHO-UCCIIEIOBATEILCKON U
WHXXEHEPHOU AeATEIbHOCTH; MPUOOPETEHHUE OIbITa PA0OTHI C COBPEMEHHBIMU
APXUTEKTYpaMH TIIyOOKOro 00yueHHUsl, TeHEPAaTUBHBIMU MOJICTISIMU, O0OYUYEHUEM C
MOJAKPEIUICHUEM.

3ama4yu NpaKkTUKHA

- MPOBECTH aHAIM3 aKTyaJIbHBIX HAMPABICHUHN Pa3BUTHS B 00JIACTH T€HEPATUBHBIX
MOJIEJICH, YIIpaBICHUS, PEIICHHUS, aTCHTHBIX U MYJIETHATCHTHBIX CHCTEM.

- BBIOPATh aKTyabHYIO 3a71a4y MCCIICOBAHMS, COOTBETCTBYIOIIYIO YPOBHIO OaKaIaBPCKOU
TIOJITOTOBKH, ¥ TIPOBECTH €€ (hOopMaTU3aITHIO.

- IPOaHAN3UPOBATh CYIIECTBYIOIIHNE MOIXOIbI U METOABI PEIICHUS BRIOPAHHON
poOIEeMBI.

- pa3paboTaTh WIH aJIalTUPOBATh HOBBII MOAXO0/] K PEIICHHUIO 3a]1aui, OCHOBAaHHBIN Ha
COBPEMEHHBIX METOaX IITyOOKOro 00ydeHHUs.

- POBECTHU BBIYUCIUTEIbHBIE SKCTIEPUMEHTHI U TIOTYYUTh SMIUPHUECKUE PE3YTbTATHI.

- MPOAHATM3UPOBATH TTOYICHHBIC PE3YIbTATHI M MOATOTOBUTH HAYYHBIN OTYET, MPUTOTHBIN
TUTSI Ty OJTUKATIHH.

- Pa3BUTh HABBIKW MIPEICTABICHUS PE3YABTATOB UCCIICNOBAHN B BHJIC CTATEH, TOKIA0B U
IPE3EHTALUN.

Kparkoe conep:kanne npakTHKH

[IpakTuka BKIIOYAET CAMOCTOSITEILHOE MPOBEJCHNE HAYYHO-UCCIE0BATENBCKON paOOThI
HaJ aKTyaJbHOU Mpo0OaeMoil B 001aCTH HCKYCCTBEHHOIO MHTEJIEKTA.

CTyaeHT BBINONHIET UHAUBUAYAJIBbHOE UCCIIE0BATENbCKOE 3aJaHUE, KOTOPOE MOXKET OBITh
CBSI3aHO C: pa3pabOTKOM U UCCIIEIOBAHUEM HOBBIX apXUTEKTYP T€HEPATUBHBIX MOJICIIEH,
pa3pabOTKOI areHTHBIX CUCTEM M MYJIBTHAr€HTHBIX MOIX0J0B, TPUMEHEHHEM 00y4YEeHUS C
MOJIKPETUICHUEM K HOBBIM 3aJlayaM, IIPOBEICHUEM HKCIIEPUMEHTOB 10 ONITUMHU3AIINT
CYILECTBYIOIIUX METO/IOB, U T.1.

[IpakTrka MOXXET MPOBOJUTHCS KaK B (hOpME CTAXKUPOBKHU Ha MPEINPUATUAX-TTApTHEPaX,



3aHUMAIOLUXCS Pa3pabOTKOM MPOABUHYTHIX pemeHuil B cdpepe MU, Tak 1 B HayuHBIX
nabopatopusx yHuBepcuteTa. Kakaplii CTyIeHT Nony4yaeT HHANBUAYAIbHOE
UCCIIEZI0BATENIbCKOE 3a/1aHUE U MOXKET padoTaTh Kak CaMOCTOSITENIBHO, TaK U B COCTaBE
UCCIIE0BATENIbCKOM IPyIIIbl, HO MHANBUAYAIbHbBIN BKJIa] JOJKEH OBITh YETKO OIPEIEIIEH.
[IpakTrueckast yacTb 00pa30BaTEeNbHOM MPOrpaMMbl 00ECIIEUNBAET O3TATHOE
(dopMupOBaHUE Y CTYICHTOB 3HAHUN, YMEHUHN U MPAKTUYECKOTO OIbITa, COOTBETCTBYIOLIUX
npo¢eCcCHOHABHBIM POJISIM B 00JIACTH MCKYCCTBEHHOTO MHTEIIEKTa, aHAN3a JaHHBIX U
unxeHepun JaHHbiX (ML Engineer, Data Analyst, Data Engineer.). Jljig 1ocTHXeHUs 3TON
LIEJIA UCIIOJIb3YETCs pecypcHast 0a3a yHUBEPCUTETA U IPOEKTHHIE BO3MOKHOCTH
UHAYCTPUAJIbHBIX TAPTHEPOB.

[IpakTrka BKJIIOYAET CaMOCTOATEILHOE BBIMOJHEHUE MPOCKTHOW WJIM HAYYHO-
UCCIIeI0OBATENIbCKOM pabOThl HAJl aKTyallbHOM 3ajjauell B 00J1aCTH UCKYCCTBEHHOTO
WHTEJUJIEKTA.

CTyaeHT BBINOIHSAET UHIUBUAYAIBHOE 3aJJaHHUE, CBI3AHHOE C UCCIIEOBAHUEM HOBBIX
MIOJTXO/IOB U apXUTEKTYP, MPAKTUUYECKON pa3pabOTKON U BHEPEHUEM MPUKIIAIHBIX
pemenui Ha ocHoBe M, co3manmeM npoTOTUIIOB, IPOTPAMMHBIX MOAYJIEN, CEPBUCOB,
WHCTPYMEHTOB aHaJIM3a JaHHBIX, HHTEP(EHCOB MM KOMITIOHEHTOB MHTEIUICKTYaIbHBIX
CUCTEM.

[IpakTrka mpoBOAUTHCS HA Oa3e KOMITAHUI MAPTHEPOB, 3aHUMAIOIIUXCS pa3padOTKON 1
npuMeHEeHHEM coBpeMeHHbIX NM-TexHOMornii, HayuHbIX JIaA0OpaTOpuUsX YHUBEPCUTETA
WiIu B (hopMe CTaXKUPOBKHU B KOMIIAHUSIX MApTHEPOB. Kak b1 CTYyAEHT MOJTy4aeT
WHVMBUAYAJbHOE 3aJ]aHHe U MOKET pad0oTaTh CAMOCTOSITEILHO UJIU B KOMaH/IE, IPU 3TOM
€ro JIMYHBIN BKJIJl U PE3YJIBTAThI IOJDKHBI ObITh YETKO OINPECIICHBI.

2. Komnerenuun odyuyawuerocsi, opmMmupyembie B pe3yJibTare MPOX0:KIeHUs
NPaKTUKH

Ilnanupyemsbie pesyabtarbl ocBoeHus Oll[Ilnanupyembie pe3yabraTbl 00y4eHHs NPH
BO NMPOXO0XKACHUN NMPAKTUKH

3HaeT:

YMmeer:

lIMeeT NpaKkTUYECKU OIBIT: -

[1K-19 [DL-1] CriocobGeH npuMeHsTh 1
() pa3padarbIBaTh ApPXUTEKTYPbI [U-2, ITY] npumeHeHns] COBpEMEHHBIX
[TyOOKHX HEMPOHHBIX CeTel APXUTEKTYp MIyOOKUX CeTel AJIsl peleHUs
Pa3JIMYHBIX 3a]a4, IOHUMAas UX
BHYTPEHHIOIO CTPYKTYpPY U OCOOEHHOCTHU
oOyueHus

3HaeT:

YMmeer:

lIMeeT MpakTUYEeCKUM OIIBIT: -

[1K-22 [ML-6] CriocoGeH mpuMeHsITh
QJITOPUTMBI OOYUEHHUS C TIOJIKPETICHUEM [U-1, ITY] npuMeHeHUs aIrOpuTMOB
oOyueHus ¢ nmoJikperyienneM B 3aaadax MU,
BKJIIOUYAsl X MPEeoOpa30oBaHUE U a1l TALIUIO
K crieruduke 331391

[1K-23 [FC-2] CnocoGeH mpoBOAHTH 3HaeT:




q)pOHTI/IpHI)IG HCCIICOIOBAHUA B obOactu MCCT:
(bYH,ZIaMCHTaJIBHLIX N I'CHCPATUBHbIX Mmeet HpaKTI/I‘IGCKI/Iﬁ OIIBIT:-

MOJIeJICH

[U-1, BY ] moucka HOBBIX pelIeHU B
00J1aCTH TeHEPATHBHBIX MOJEICH

3HaerT:
[1K-24 [FC-3] CniocobeH mpoBOIUTh Ymeer:
(bpOHTHPHBIE HCCIEA0OBAHUS B 00JIACTH IMeeT mpakTUYECKUM OIBIT: -

YIIPABJICHUA, PCIICHUA, AI'CHTHBIX U

MYJIBTHAI'CHTHBIX CUCTCM

[U-2, BY] uccaenoBanus U co3qaHus
Ar€HTHBIX CHUCTEM

3. MecTto npaktuku B cTpykrype OII BO

Ilepeyens npeamecTBYOINX JUCcHUIINH, [lepeyeHb mocjaenyomux JUCHUAIINH,

BHJI0B padoT

BHJIOB padoT

[ [poeKkTHO-HCCIEN0BATENBCKUN CEMUHAD

Pa3paboTka uppOBBIX CEPBUCOB C
ycroab3oBanueM LLM

[ ‘eHEpaTHBHBIE HEUPOHHBIE CETH
OCHOBBI KOMIIBIOTEPHOTO 3PEHUS

[ yOokue HEMpOHHBIE CETH
OO6y4eHue C MOAKPETIICHUEM

TpeboBaHMs K «BXOIHBIM» 3HAHUSAM, YMEHUSAM, HaBbIKaM CTY/JEHTA, HEOOXOAUMBIM JIJIs
IPOXOXKJIEHUS JAHHOM MPAKTUKU U IPUOOPETEHHBIM B PE3YJbTaTE€ OCBOCHUS

MNPpEeAICCTBYIOINX AUCIUIIIINH

JAucuuniunna

TpedGoBanus

Pa3paboTka 1udpOBEIX CEPBUCOB C
ncnoyib3oBaneM LLM

3HaeT: -[U-1, [TY] cmocoOb1 HACTpOMKKU areHToB 1
YIIpaBJIEHUS UX KOHTEKCTOM U 3aaadamu, -[U-1, ITVY]
0a30BbIe MIA0JIOHBI TPOMITTOB, -[M-2, BY ] ocHOBBI
prompt engineering : zero- few-shot, chain-of-
thought, prompt chaining; pa6otsi ¢ BektopubiMu BJ1 ,
RAG-cucremamu 1 areHTaMu

YMmeer: -[U-2, ITY] npumensts nienouku (Chain of
Thought) u ycnosnyto noruky[M1-4, I1VY]
ONITHMH3UPOBATH IMPOMIITHI TIO]T TOYHOCTb, JITUHY,
YMEHBIICHHUE TaJuTIoUHaNIui, -[1-2, BY]
pa3pabarbiBaTh YPGEKTUBHBIC TPOMTHI 1JIs1 PEIICHHUS
3aja4 ¢ ucnosp3zoBanuem LLM (zero- few-shot, chain-
of-thought, prompt chaining, instruction tuning);
poABUHYTHIX RAG-crcTeM; areHTOB ¢ BBI30BOM
byHKITII

NmeeT npaktuyeckuit onsiT: -[1-3, ITY] opranuzanuu
B3aMMOJICHCTBHSI MEXK]Ty ar€HTOM U BHEIITHUMH
MCcTOYHUKaMH, -[M1-3, DY pazpaboTku nnrepdericon

1 cucteM B3anmonencteus ¢ yuétom UX/UI, -[U1-2,




bY] co3nanust 53pPeKTUBHBIX MPOMTOB U ar€HTOB C
nomotsto LangChain, CrewAl; peanuzanuu RAG-
cucteM ¢ ucnoiab3oBanueM BekTopHbix b/l (FAISS,
Chroma)

[[poeKkTHO-HCCIIe10BaTENbCKUI
CeMUHAp

3Haet: -[U-1, BY ] pyHnameHTanbHble KOHIETIIUH
TEOpPUU yIPaBICHUS, MHOTOYPOBHEBOTO U
MHOTOKPUTEPUATBLHOTO IPUHSATHSI PEIICHU;
MPUHLIUIBI PYHKITMOHUPOBAHUS aBTOHOMHBIX areéHTOB
1 MYJIbTHAr€HTHBIX cUCTeM, -[U-1, BY] coBpemeHHbIe
HaIPaBJICHUs UCCIIEIOBaHUM B o0nacTu
reHeparuBHbIX Mojeneit (NLP, kommbrorepHoe
3peHre, CHHTE3 MYJIETUMOJIATIbHON HH(pOpMAIIHN)
Ymeer: -[U-1, [1Y] ananu3upoBaTh CXOIUMOCTb U

A (HEKTHBHOCTH aITOPUTMOB, BEIOHPATH U
000CHOBBIBaTh IPUMEHCHHE HAN0O0JIee TTOIXOSIINX
METO/IOB B 3aBUCMMOCTH OT XapaKTEPUCTUK JTAHHBIX U
Monenu, -[M-1, BY | npoekTupoBaHus 3KCIEPUMEHTOB
C UCIIOJIb30BAHUEM T'€HEPATUBHBIX MOJIEEH

MmeeT npaktuueckuii onbIT: -[M-1, BY ] moucka
PallMOHAJIbHBIX PEIICHUHN B YCIOBUAX
HEOMPEACJICHHOCTH U OTPAHMYEHHOCTH PECYPCOB

[ yGokue HEeMpOHHBIE CETH

3naet: -[1-1, [1Y] npuHUMO 1 anropuTMsl
rpaareHTHOro cnycka, -[1-1, [TY] TD-metoas! u
MeToabpl MonTe-Kapo ns o0ydenus arenra, -[ -2,
[1Y] cTanmapTHBIE METPUKHU OIEHKU KaueCcTBa
(accuracy, F1, ROC-AUC)

YMmeer: -[M-1, ITY ] npuMeHATh perynsipusanuio u
[POpEKUBAHNE; BRIOUPATH pa3Mep MmaKeTa Jist
CTOXaCTUYECKOTro rpagueHTHoro cnycka[ -2, bY]
[PUMEHSITh OCHOBHBIEC apXUTEKTYPbhI IITyOOKOTO
oOyuenust (VGG, ResNet), -[U-1, [1Y] 3axaBath 11€71b
AreHTa C OMOILBIO TTOJIHOTO BO3HAIPAXKICHMUS,
BO3HArPaXKJEHUs ¢ 00eClieHeHHeM, JIIMOaa-10Xo1a, -
[U-2, ITY] ucnonb30oBaTh CTaHIAPTHHIE METPUKHU
orieHKH kadecTna (accuracy, F1, ROC-AUC) u
COTIOCTaBIIATH 0a30BbIC MOJICTH MEXKy coboi, -[U-1,
bY] npoBonuth anmpoxkcumaruio GyHKIIUA IEHHOCTH
AreHTa ¢ MOMOIIBIO NTyOOKHX HEHPOHHBIX CETEM;
[peanr30BOBaTh MOUCK M0 AepeBY MeToaoM MoHTe-
Kapio

NmeeT npaktuyeckuit onwiT: -[M-1, [1Y] Be1GOpa 1
3a/laHusl CKOPOCTH 00y4eHMs U PYHKIIMU OTEPh B
3aBMCUMOCTH OT 3a/lauu U Habopa JAaHHbIX, -[U1-1,
[1Y] ucnonszoBanuss TD-MeTon0B 1 MeTO10B MOHTE-
Kapmo nns o6yuenus arenra, -[U-2, BY] co3nanus
AT€HTHON CUCTEMBI C MTOMOIIBIO TITYOOKHX
HEHPOHHBIX CETEe HA OCHOBE O0YUEHHUS C

IIOAKPCIIIICHHUCM




OOydeHue ¢ MOAKPETICHUEM

3uaer: -[U-1, BY] anroput™mel o0yueHus ¢
nonkperienueM (Q Learning, SARSA u np.;.
IMHAMHYECKOE TPOrpaMMHUPOBaHKE; METO/Ibl MoOHTe-
Kapio; mpuHiun oOyueHns Ha OCHOBE BPEMEHHBIX
paznuuuid, -[-1, ITY] ocHOBHBIE Ki1acchl RL-
anroputMoB: Q-o0yuenne, SARSA, Policy Gradient
1., UX JOCTOMHCTBA U HEJIOCTATKU

Y™meer: -[U-2, BY | npuMeHATh MapKOBCKHE MPOLIECCHI
[PUHATHS PEIICHUN JJ1s1 MOJICTTMPOBAHUS CPEJl B
oOyueHuu ¢ nogkperieHuem, -[U-1, ITY]
aanTUpOBaTh cTaHAapTHbIe RL-anropuTmsel k
YCIIOBUSIM 33714, IPOBOIUTD AMMPOKCUMAIUIO
(YHKIIUY [IEHHOCTH areHTa, B TOM YHUCJIE C IIOMOIIbIO
CTpaTeruu

Mmeet npaktuueckuit onwIT: -[U-1, BY | npumenenus
QITOPUTMOB 00YUEHHUSI C IOAKPETUICHUEM JIJIs
peleHus npakTuyeckux 3aaay, -[U-1, I1VY]
a3pabOTKH aJIalITUBHOTO arcHTa

OCHOBBI KOMIIBIOTEPHOTO 3PEHUS

3Haet: -[M-1, ITIY] cmocoObl onTUMHU3aIUN
runeprnapaMeTpoB JUIs yIydIlleHUs] KaueCTBa;
cioCOOBI CO3IaHMSs CI0KHBIX ITAaNILIaiiHOB
ayrmeHnTanuu (albumentations)[U-2, ITVY]
HelipoceTeBble apXUTEKTYpHI JIs aHATU3a
n3o0paxenuit VGG, Inception, ResNet, EfficientNet
U T.]1., 0COOCHHOCTH 00yUEHHUS U TOOOYUEHUS;
apxutekTypbl FCN u Unet B 3a1auax cerMeHTanuu,
(YHKITUY TTOTEPH TS 3a7]a4M CErMEHTAITUH;
onHoctaauitaeie (SSD, YOLO) u nByxcTaauiiHbie
(FASTER R-CNN, Mask R-CNN) netektopsl B
3ajlauax JAETeKIUH, PYHKIIUU MOTEPh B 3aja4e
nerexkuud, -[1-2, ITY] ornuuus u criocoObl
[IPUMEHEHUS HEMPOHHBIX CETEU Il OTCIICKUBAHUS
o0nekToB (cemeiictBo R-CNN, YOLO), -[U-1, BY]
[IPUHIUIIBEI U METOJIbI IEPEHOCA 3HAHUH U aIalTalluu
MoJIeTIel B KOMITBIOTEPHOM 3PEHUU

Ymeer: -[M-1, ITY] paborats ¢ BUI€0: U3BICUCHUE
KaJIpOB, 00padOTKa BPEMEHHBIX
nocnegosarenbHocTel[ -2, ITY ] pa3pabarbiBaTh
QITOPUTMBI CETMEHTAINK U300paKeHHH (pajesieHne-
CIMSTHUE PETHOHOB, HOPMAJIM30BaHHBIN pa3pes rpada,
mean shift), BKiirouasi CEMaHTUUYECKYIO0 CETMEHTAIIHIO;
npuMeHsTh peoOpa3zoBanue Xapa u RANSAC;
[IPUMEHSITh aJITOPUTMBI IETEKIIUU
XapaKTEPUCTUUYECKUX TOUEK (JeTeKTop Xappuca,
nerektop @ectuepa, SUSAN, 6:10081, DoG);
[PUMEHSTH JECKPUIITOPHI U300paKEHUM, HApUMep,
SIFT, -[1-2, [1Y] npuMeHsATh NPUHLKUI TOCTPOEHUS

BeIUKCIUTENRLHOTO Ooka Google Inception, -[U-1,




bY | npUMeHSATh CyIIEeCTBYIOIINE HHCTPYMEHTBI AJIs
peaau3anny MpoLECCOB NEPEHOCA 3HAHUHN U
aJanTaluy MoJieiie

NmeeT npaktuueckuii onwIT: -[M-1, [1Y] cpaBHeHUs
pa3HbIX NMPeAo0YUYEHHBIX M10/I KOHKPETHYIO 3a]1a4y
Mojieneli; mpoBeaeHus transfer learning Ha cBomx
naHHbIX, -[U-2, ITY] pa3paboTku penieHui ¢
npumeHeHueM backbone cereit

[ eHEpaTHBHBIE HEUPOHHBIE CETH

3Haet: -[1-4, [TY] cnocoObl HacTpoiku
runepnapamerpoB fine-tune[ -5, I1Y] criocoOsr
OTIpeIeJICHHs] PUPOCTa METPUK HA Pa3HBIX dTarax
oOyuenwus, -[1-1, [TY] cmocoOb1 1000yueHust Mojeau
Ha domain-specific TaHHBIX; CTIOCOOBI
KOMOWHHUPOBAHUS HECKOJIIBKUX MOJeNel (Hampumep,
ASR + NLP ms mocto6pabotku Tekcra), -[U-1, [TY]
CrIoCOOBI HACTPOWKH IMapaMeTPOB TEHEPAITUH TI0]]
KOHKpETHYO 3a1auy[ -3, BY] cymectByromue
renepatuBHble apxuTekTypbl (GAN, VAE, Diffusion),
-[1-1, BY] apxuTekTypbl FeHEpaTUBHBIX MOJEIEN
(GAN, VAE, Diffusion Models, Autoregressive
Models u 1p.), IPUHIIUTIEI O0YYEHUS TCHEPATUBHBIX
Mogenen (pyHkiuu noteps, adversarial training,
cTaOuIM3aIus 00ydeHus)
Vmeer: -[U-1, ITY] co3naBate oOyuarorire HaOOpbl
TAaHHBIX MMOJ] pa3Hbie TUIbl 3aa4[ -3, [TV ]
HacTpauBarb RLHF mairiaiiHel ¢ HCMOIB30BaHUEM
YEIIOBEKOOPHUEHTUPOBAHHBIX METOK; IPUMEHSITh
distillation mist amantanuu Mmomenu oy edge-
yCTpOHUCTBa, -[1-1, ITY] onTumusupoBaTh MOJEb I
edge-ycTpoiicTB myTEM KBaHT3aIluU U
muctrsuun[ -2, I1Y] ctpouts ETL-nannnaiHbl
u1st 00padoTKu aynuo B peasibHoM Bpemenu (Kafka,
Apache Beam)[U-3, I1Y] ananu3upoBarh ONIMOKH 1O
KOHTEKCTY; CpaBHUBATh MOJIEIHN Ha custom-
OeHUMapKax; mpejjiararh yJaydlieHus Ha OCHOBE
o100k, 1000ydeHre Ha npobiaemMHubIX (pazax, -[U-1,
[1Y] peanu3oBbIBaTh TEXHUKU KOHTPOIUPYEMOM
reaepanuu (guidance scale, prompt engineering);
KOMOMHUPOBATh HECKOJIBKO MOJICIICH B ITAMILIANH;
mpoBoauTh domain adaptation st cierpudeckux
nanHbIx|[ -2, [1Y] HacTpanBars pacupeneneHHoe
oOyuenue (DDP, DeepSpeed); onTumu3upoBath
MaMsiTh U CKOPOCTh 0OyueHus (gradient
checkpointing)[M1-3, BY] skciepumeHTHPOBATH C
TeXHUKaMU cTabunu3anuu ooydenus, -[U-1, BY]
pa3pabarbiBaTh, 00y4yaTh U HaCTpauBaTh
reHeparuBHbie Monenu (PyTorch, TensorFlow, JAX);
aborats ¢ ppeiimBopkamu (Hugging Face Diffusers,




KerasCV, GANIib); o6pabaTbiBaTh JaHHBIE
(HOpManu3alus, ayrMmeHTaIus, padbora ¢ 1aTaceTaMu);
MOTU(PHUITMPOBATH U YITy4IIaTh CyIIECTBYIOIINE
ApPXUTEKTYPhI; OLIEHUBATh KauecTBO renepanuu (FID,
Inception Score, Precision/Recall nnst GAN)

Mmeet mpaktudecknii onbIT: -[U-2, [TY] Be1OOpa
METOJI0B 1000YyUEHHMS MOJEJIEH ¢ y4eTOM TpeOOBaHUI
K latency u pecypcawm, -[U-2, I1Y] renepanuu
CUHTETUYCCKUX JAHHBIX JIJII OaaHCUPOBKHU
TaTaceToOB C MOMOIIBIO PA3IMYHBIX TCHEPATUBHBIX
Mozenen, -[U-1, ITY] ucnonb3oBaHus NpOABUHYTHIX
MeTos10B dpdexkTuBHOTO 00yueHUs1 (QLORA,
DreamBooth), ontumusanuu mpoiecca o0yueHus
(mox6op Ir, 6arueit)[U-2, [TV ] peanuzanun cI0XHBIX
nairiaitHoB oOyueHus (multi-stage training);
MCITOJIb30BAHUS TIPOJABUHYTHIX TEXHUK TOOOYUEHUS
(LoRA, DreamBooth)[U1-3, BY] agantauun
CYLLECTBYIOLIMX reHEPaTUBHBIX apXUTEKTyp (GAN,
VAE, Diffusion) nog cnenuduueckue 3anaun, -[1-1,
bY ] renepanuu n300pakeHui, TEKCTa, My3bIKH, 3D-
MOJ1€TIE; UCTIOJIb30BAHUS B AOMIOJIHEHHOW PeaibHOCTH

(AR), nuzaitne, meaua

4. O0bEéM NPpaAKTHUKH

OO6mast TpyA0€MKOCTb MPAKTUKU COCTABIISET 3a4ETHBIX €IUHUI] 6, yacoB 216, Henemns 4.

5. CTpykpypa u conep:kaHne NPaKTHKH

Ne
pasaeina
(Tama)

HaunmeHoBaHue WM KpPaTKoOe colepkaHue BUAa padoT Ha Ko.s1-Bo

NMPpaKTUKE qacoB

OOCyXxIeHre ¢ HayYHbIM PYKOBOAUTENIEM LIeJIeH, 3a]1a4 U METO0JIOTUU
nccinenoBanus. CornacoBaHUE U BblJaua MHANBUYAIbHOTO 3a]/IaHMsI.

[IpoBenenne 0630pa MUTEPATYPHI, CTAHAAPTOB, TEXHOJIOTHI U
MHCTPYMEHTOB. V3ydeHne nydmmx npakTUK, OTKPBITBIX OUOIHOTEK U
[TPUKJIAIHBIX peleHni. OLeHKa akTyalbHOCTH U HOBU3HBI
[JJAHUPYEMOTO MPOEKTA.

CDOpMaJ'II/IBaLII/IH 3aJa4yu. OHpC,IIGJ'IeHI/IC TpC6OBaHHﬁ K CUCTCMC HNJIN
MCTOAHNKC. Pa3pa60TI<a APXUTCKTYPBhI, MOI[CJICﬁ JAaHHBIX, aJITOPUTMOB.

3 OrnpeneneHne METPUK OLICHKH, KPUTEPUEB KAUECTBA U OKUTAEMbBIX 32

rmokazareneit 3¢ hekTuBHOCTH. [10r0TOBKAa HCXOMHBIX TAHHBIX WU
T€CTOBOU CPEIbI.

Pa3paboTka u peanu3zanus IpeaiokKeHHOro noaxonaa. Peanu3zanus
OCHOBHOT'O aJITOPUTMA WUJTM apXUTEKTYpbl. AJlanTaius CyleCTBYOIUX
[MOIXOI0B ISl TpaKkTUYecKoro npuMmeHenus. [Iposenenue
TECTUPOBAHUS, OTIAJKHU U MPEJIBAPUTEIIHLHBIX HKCIIEPUMEHTOB.

48




[IpoBenieHre OCHOBHOTO IMKJIa SKCIepuMeHTOB. [IpoBepka
KOPPEKTHOCTH U CTAOMIIBHOCTU PabOThI pa3pab0OTaHHOTO PEIICHHUS.
AHaJIN3 IPOU3BOJUTEIBLHOCTH U KauecTBa. CpaBHEHUE C
QIBTEPHATUBHBIMU METOAMH HJIA TPOTOTHUITAMH.

56

OnTuMu3aIms pa3padOTaHHOTO PelIeHUs. YIy4llIeHne KaueCTBEHHbIX
6 nokasareseil. Pabora Haa 3pPpexkTHBHOCTBIO U MacIITaAOUpyeMOCThI0.  [24
[TpoBenieHre TOTOTHUTEIBHBIX HCCISTOBAHMIA.

HO,Z[FOTOBKa HAy4YHOI'o OT4CTA. Hanucanue crarby UM TEXHUYECKOTO

7 OoT4ycCTAa. HOI[F OTOBKa IMPE3CHTALMN PC3YJILTATOB HUJINU

JCMOHCTPAIMOHHOI'O MaTcpuraia.

12

3amuTa pe3yabTaToB ucciaenopanus. [IpeacraBinenue pa3padboTaHHOTO
8 pElIeHUs U IOCTUTHYTHIX pe3ynbTaroB. OTBEThI HA BOPOCHI KOMUCCHUU. 4
OO6CyXJIeHHE IEPCIICKTHB BHEPSHUS WIIH ITyOJIMKAIIUH PE3YJIBTATOB.

6. ®@opMBI OTYETHOCTH MO NMPAKTHKE

[To oxOHYaHUIO MPAKTUKH, CTYICHT NPEAOCTaBIsAET Ha Kaeapy maKeT JOKYMEHTOB,

KOTOPBIN BKJIFOYAET B CEO:

- IHEBHUK MPOXOXKICHUS MPAKTUKHU, BKIIOYasi HHIUBUAYAIbHOE 3aJaHue U
XapaKTEPUCTUKY PaOOTHI MPAKTUKAHTA OPTaHU3aIINECH;
- OTYET O MPOXOXKJICHUM MPAKTUKH.
dopMbl TOKYMEHTOB YTBEPKACHBI pacropsbkeHueM 3aB. kadeapoit ot 12.04.2017 Ne37.

7. ®oH OLIEHOYHBIX CpPEACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
l'IpOMe)KYTO‘IHOﬁ arrecranmun oﬁyqamnmxcﬂ IO MPAKTHUKE

Bun npomesxxyTouHoii arTectauuu — nuddepeHmpoBantbii 3auet. KoHTpoib kauecTBa
OCBOEHHUS 00pa30BaTeIbHON TPOrPaMMBbI OCYILECTBISETCS B COOTBETCTBUH ¢ [lonoxeHnem
0 0aJNIbHO-PEHUTUHIOBOM CHCTEME OLICHUBAHUS PE3YJIbTATOB yU€OHON JESITENbHOCTH
00y4Jaronuxcs.

7.1. Kontpoabubie meponpusitus (KM)

Haszpanue
No [Topsaok HauucaeHus
Cemectp| Bun konTpons | xoHtposnbHOTO (Bec|Makc.6amn YuurtbiBaeTcs B [TA
KM OaJoB
MEpONPUSITHS
Maxkcumym 5 GaoB. 5
6aos: [IpoBenex
DTyOOKu# 1
BCEOOBEMITIONIHI 0030D
JUTEPATYPbl; YETKO
[IpencraBnenue PaTypel;
0630pa ompe/iesicHa HOBU3HA,
Texymui IJIaH JETAIbHBIN U nppepeHIUPOBAHH]
1 8 i autepatypel 1 | 1 5 A o prddepenyp
KOHTPOJIb tana 000CHOBaHHBI; 3a4eT
BBISIBJICHBI HEPEILIEHHBIE
HCCJIEI0BaHUS

npobnemsl. 4 Gana:
[TpoBenen 0630p
JTUTEPATYPHI,
IOCTATOYHBIN JJIS
peanu3ayy NpoeKTa;




HOBH3HA OIpEIEIICHA;
IUTaH JJOCTaTOYHO
MOPOOHBIN; UMEETCS
IJTaH UCCIIEIOBAHUS. 3
6amna: O630p
JUTEpaTyphbl
MIPUEMIIEMBI; HOBU3HA
0003HaueHa, HO He
AKIIEHTUPOBaHA; TUIaH
COJICP’KUT OCHOBHBIE
9Tarnsbl; TpeOyOTCs
yTOouHEeHUs1. 2 Oasa:
O0630p MOBEPXHOCTHBIIH;
HOBHU3HA HE BIOJHE
SICHA; TUTaH
HE0CTAaTOYHO JIeTaJIeH.
1 6amm: O630p
HETIOJHBIN; HOBH3HA HE
oTpenenieHa; IiaH
otrcyTcTByeT. 0 6auioB:
O030p OTCYTCTBYET;
IUTaH OTCYTCTBYET.

Maxkcumym 5 6asioB. 5
6aioB: PaboTel
BBITIOJIHAIOTCS B
COOTBETCTBUU C IIJIAHOM;
MMOCTaBJIEHHEIE 3a1a41
peanu3yroTcs CUCTEMHO
1 TI0CJIEI0OBATEIBLHO;
MIPOBEICHBI
IKCIIEPUMEHTHI WU
TECTHI; OCYIIECTBIISETCS
peryispHoe
B3aHMMOJICHUCTBHE C
Hay9IHBIM
PYKOBOAHTEIEM;
JIEMOHCTPUPYETCS

BBICOKUI YPOBEHb
HpomexcyToubie VHUIMATUBbI U nudepeHIpoBaHH}
Pe3yabTaThI 3 5 P P
MMOHUMAaHHUS 3a4eT
UCCIIETOBAHUS
MeToaoia0ruu. 4 0asa:

PaGotbI mpoaBUraroTcs B
TUTAHOBOM PEXKHME;
OCHOBHBIE 3TAaIIbI
peanu3yroTcs;
IKCTIEPUMEHTBI
BBITIOJTHAOTCA U
aHATM3UPYIOTCS;
B3aHNMOJICUCTBHE C
PYKOBOAHUTENIEM
crabunbHOeE. 3 Oamna:
Xo/1 BEITTOIHEHHS B
1€JIOM COOTBETCTBYET
IUTaHY, HO €CTh
HC3HAYUTCIIbHBIC
OTCTaBaHUsA, OTAEIIbHEIE

Texymni
KOHTPOJIb




IKCMIEPUMEHTHI WU
9Tanbl BEITOJHIIOTCS
YAaCTUYHO; aHAJIU3
orpaHudYeH. 2 Oaa:
NmeroTcs 3aMeTHEBIE
3aJIEPXKKH; 4acCTh
IMOCTaBJICHHBIX 3a/1a4 He
BBITOJIHSETCS WITH
BBIIIOJIHSETCS
HEPETYIISIPHO; aHATHN3
ITOBEPXHOCTHBIN;
B3alMOJIEHCTBUE C
PYKOBOTUTEIIEM
snu3oauyeckoe. 1 Gar:
PaboTtsl BenyTcs
HECHCTEMHO; POTpecc
MHMHHUMAJICH; dTaIlbI
BBINOJTHSIOTCS
¢dparmMeHTapHo;
OTCYTCTBYET
IUTAHOMEPHOCTB. 0
0aioB: BeinmoHeHne
3a7a4uu
MIPUOCTAHOBJICHO;
pabota 1o mpoexTy
(haKTHUECKH HE BEJETCH.

Texymni
KOHTPOJIb

Pabora Hag
WHIMBUyJIbHBIM
IPOEKTOM
(uToTrOBBHIE
pe3ybTaThl)

Maxkcumym 5 Oasios. 5
6amnoB: [IpencraBnens
MOJTHO()YHKITMOHATEHBII
MPOTOTHUI UITU
3aBEpPIIEHHAS
peayinzaius MpoeKTa;
pe3yabTaThl
TIOATBEPKICHbI
HKCTIEPUMEHTAMH,
TECTUPOBAHUEM WJIH
MPAKTUICCKUMH
UCTIBITAHUSIMU;
BBITIOJIHEH ITyOOKUit
aHanmu3 3¢ dexTuBHOCTH
U KauecTBa. 4 6amta: |muddepeHnnpoBaHH}
PeanuzoBan 3a4eT
paboToCIOCOOHBIN
MIPOEKT; MPOBEIACHBI
AKCTIEPUMEHTHI WITH
TECTHUPOBAHUE;
BBITIOJTHEH
KaueCTBCHHBIN aHAIIN3
pe3ynbTaToB. 3 Oaa:
[IpoekT B nemom
peanu3oBaH, HO
oTAeNbHbIe (PYHKIIUU
WM pa3zielibl He
3aBEpILEHBI;
TECTHUPOBAHUE

OrpaHHUYCHO, dHAJIN3




YaCTHYHBIN. 2 Oaa:
Peanuzamus npoekra
HETOJHAs; OTACTbHBIC
KOMITOHEHTHI He
(GYHKIMOHUPYIOT;
aHaJIu3 TOBEPXHOCTHBIM.
1 6asn: IIpoekr
peann3oBaH YaCTHYHO
WJIH B BHJIE IPOTOTHIIA C
MHHUMAJIbHOM
(YHKIIMOHATBHOCTHIO;
OTCYTCTBYET aHaJU3 U
pE3yIABTAThI UCITBITAHU.
0 0amnoB: Peanuzamus
OTCYTCTBYIOT;
pe3ybTaThl HE
MIPEJICTABIICHBI.

Texymui
KOHTPOJIb

3amuTa Hay4HOTO
oT4eTa u

Mpe3eHTaLs

PEe3yIBTaToB

Maxkcumym 5 Gansos. 5
6annos: Hayunslii otuet
U Mpe3eHTAINs
MOJTHOCTHIO
COOTBETCTBYIOT
TpeOOBaHUSM;
NPEICTaBIICHBI
yoenuTebHbIC
PE3yJIbTaThl U KX
aHaJmu3; TOKJIan
JIOTHYEH,
CTPYKTYpHUPOBaH,
JEMOHCTPUPYET
rTyOOKO€ TTOHUMAaHHE
TEMBI; JTaHBI
pa3BepHYTHIC U
apryMeHTHPOBaHHbIE
OTBETHI Ha BOTIPOCHI;
oopmieHue u
BU3YQJIbHBIC MAaTEPHAITBI
BBICOKOTO YpOBHSI. 4
6amna: Otuet u
Mpe3CHTAaIUS
BBITTOJTHCHBI
KaueCTBEHHO;
PE3yNbTaThl U BBIBOJIBI
000CHOBAHEBI, JOKJIAI
MOHATEH U
MOCJIEIOBATEIIbHBIN;
OTBETHI Ha BOTIPOCHI
KOPPEKTHBIE, HO HE
BCET/Ia Pa3BepHYTHIC;
BU3YyaJIbHOE
odopmieHue xoporiee. 3
6amta: OCHOBHBIC
PE3yNbTaThI
MPEJICTaBJICHBI, HO
aHaJIM3 OTPAaHUYCH; B

nudepeHIpoBaHH}
3a4eT

JOKJIaaC €CTh




HETOYHOCTH WU
HEJIOCTaTOYHAS
CTPYKTypa; OTBETHI Ha
BOIIPOCHI YaCTHYHO
HETOJHBIC; 0(POpPMIICHUE
YIIOBJIETBOPUTEIBHOE. 2
6amna: OTYeT CONEPKUT
HETIOJIHBIC JaHHBIC WIIH
OIIIMOKM; TOKIAL
HEJIOCTaTOYHO
yOeauTeneH; OTBEThHI Ha
BOIIPOCHI HE OTPAKAIOT
MMOHMMAHUS TEMBI,
BU3YyaJIbHBIC MaTePUAITBI
cnabwie. 1 6amt: OTuer
MpeICTaBIICH
(dbopManbHO; TOKIIAT
(dbparmMeHTapHBIN U HE
pacKpbIBa€T OCHOBHOTO
COZICPIKaHUSI; OTBETHI
MMOBEPXHOCTHEIE;
Npe3eHTaIUs He
COOTBETCTBYET
TpeboBaHusM. 0 6aIoB:
Otuer u npe3eHTanus
OTCYTCTBYIOT.

[IpomexyTouHas
arTecTanus

XapakTepucTuka

OrneHka «OTIUIHOY (5
0aJuI0B) BBICTABIISIETCA,
€CJIM CTY/ACHT BBIMOJIHUI

BCE ITyHKTBI
WHAUBHIyaJIbHOTO
3aJjaHus, cOOIIoal

KaJIeHAapHBINA rpaduk U
MOJTOTOBUJI OTUET O
MIPOXOXKICHUH
npakTHKU. OLieHKa
«xopotroy (4 6amnna)

BBICTABIISIETCS], €CIIN Y

PYKOBOJUTENSI UMEIOTCS
HE3HAUYNUTEIIbHbBIE
3aMeyaHus K
pe3ynbTaram paboThl, HO

CTYJIEHT IpU 3TOM
co0ron1a KajaeH1apHbIi
rpaduk ¥ MOArOTOBUI

OTYET O MPOXOXKIECHUU

npakTuku. OneHka

«YIIOBJIETBOPUTEIBHO»
(3 6ama) BeICTABISIETCS,

€CJIM CTY/IEHT HE

BBITIOJTHUII HEKOTOPBIE

MYHKTBI
WHAUBHUIyaJIbHOTO
3a/laHus B
YCTaHOBJIEHHBIN CPOK,

nudepeHIpoBaHH}
3a4eT

HO OTYCT O




IPOXOKACHUU IMPAKTHUKU
B 1I€JIOM TOATOTOBIIEH U
Tpebyer
HE3HAYUTEIbHON
nopabotku. OmeHka
«HEYAOBJIETBOPUTEIHLHO)
(0 6amtoB)
BBICTABIIETCS, €CIH
CTYACHT HC BBIITOJIHUJI
UHIUBHUIyaJIbHOE
3a/1aHue B
YCTAHOBJICHHBIN CPOK U
HE ITOAT0TOBUII OTYUET O
MIPOXOXKICHUH
MPAKTHKHY.

7.2. llpouenypa npoBeaeHusi, KpUTEPUH OLlEeHUBAHUSA

[To utoram npakTUKU KOMHCCHEN kadeapbl IPOBOAUTCS oTYeTHas KoH(epenuus. Ha
KOH(EPEHILIMIO TPUIIIAIIAIOTCS MPEACTABUTENH NPeAnpUsITHII-TapTHEPOB. CTYIEHT
NPEeJICTaBIsAET JHEBHUK U OTYET O MPOXOXKICHUU MPAKTUKH, KOPOTKO JOKJIAJIBIBAET O
CBOEM BKJIaJi¢ B KOMaH]IHbIN MPOEKT (He Oosiee 5 MUHYT) U OTBEYAET Ha BOIPOCHI
KoMuccuu (He 6oJiee 2 MUHYT Ha OJIMH BOMPOC). PyKoBoAUTENb MPAKTUKK OT NPEIITPUITHS
3aMONHIET XapaKTEPUCTUKY PaOOThI MPAKTHKAHTA Ha TIOCIIEHEN CTPaHUIIE THEBHUKA,
OLICHUBAs UCIIOJIHEHUE CTYACHTOM Ka)J10W KOMIIETEHIINH, U BBICTABIISIET PEKOMEHyEMYO
OLICHKY.

7.3. OueHo4YHbIe MATEPUAJIbI

Komnerenuu Pesynbrarer 00ydeHus

Mmeet npakruyeckuid onsIT: - [M-2, ITY] npuMeHeHns: COBpEMEHHBIX apXUTEKTYP
[1K-19 [TyOOKUX CETeH JJIA pElICHUs Pa3IMIHbIX 3a/a4, TOHUMas X BHYTPEHHIOIO +
CTPYKTYpPY U 0COOEHHOCTH 00yUeHUs

Mmeet npaktuueckuii onsIT: - [U-1, ITY] npumenenus anropuTMoB o0y4eHus ¢

[1K-22 MmoJKperuieHreM B 3afadax MU, Bkimtogas ux mpeodpa3oBaHue U aIaliTaluIoO K HHH
creruduke 3a1a4u

VmeeT npaktuyeckuii onbIT: - [M-1, BY ] morcka HOBBIX pelieHuil B 001acTi

HK'23 o U L
ICHCPATUBHBIX MOJCJICU

Nmeet npaktuueckuit onbIT: - [M-2, BY | uccienoBanust U co31aHus aréHTHBIX

[1K-24 FHHH
CUCTCM

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

8. YueOHO-MeTOAMYECKOE M MH(POPMAIIMOHHOE O0ecTedeHue NMPAKTUKHI

ITeyaTHas yueOHO-MeTOAUYECKAS JOKYMEHTALMS

@) OCHOBHAs TUmMepamypa:
He npenycmorpena



0) OononHumenbHas IUmepamypa:
He npenycmotpena

U3 HUX MemooudecKue YKasanus 0Jisi CamoCmosmeibHOU padomsl CmyOeHma.:

1. Pexomenaamm no opraHnu3aiiy caMOCTOSATEILHON paboThl
CTY[EHTOB: MeToJNuecKkue ykazanus / cocT.: A.A. 3ambriuisieBa, T.I. Hoxkuna. -
Yensounck: Uznarenbckuit ientp FOVYpl'Y, 2023. - 26 c.

1.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HanmenoBanue
Ne Bux peeypea s | bubnuorpagpuyeckoe onrcanue
JUTEPATYpbl | DIEKTPOHHOM
bopme
MeTommueckie } CtpykTypa, copepkaHue 1 npaBuiia opOpMIICHHUS BBITYCKHBIX KBam/I(l)I/IKaL
Gust st OJEeKTPOHHBINA [paboT: METOAMYECKHE YKa3aHUA Ul CTYIEHTOB Kadeaphl MPUKIaIHON MaT
] [Toco . [KaTajor nporpammupoBanus / coct.: A. K. demunos, A.B. Jlyt, H. C. Munonouesa
CAMOCTOATEIILHOR HOYpI'Y Uensiounck : Uznatensckuii nentp FOYpl'Y, 2021. — 41 c.

paboThI CTyIEHTA

https://lib.susu.ru/ftd?base=SUSU METHOD&key=000571098 &dtype=F.

Jlaypepman, O. B. Pa3paboTka mporpaMMHOT0 MpoAyKTa: MpodeccrHoHam bl

ObC .
OcHoBHas CTaH/IAPThI, )KU3HCHHBIH IIUKJI, KOMaHIHAs padoTa : yueOHoe mocodue / O.
2 M3/1aTelIbCTBA
nuTeparypa Mo Jlaypepman, H. U. JIsiruna. — HoBocubupck : HI'TY, 2019. — 75 c.
https://e.lanbook.com/book/152251
OcHOBHAS ObC bananos, A. H. Buenpenne metononormii B I'T: Agile, Scrum u apyrue : yu
3 TeDarvDa n3aTenbcTBa [mocodwue s By3oB / A. H. bananos. — 2-e u3zn., crep. — Cankr-IleTepOy;
patyp Jlanb 2025. — 188 ¢c. — ISBN 978-5-507-51037-5. https://e.lanbook.com/book/-
3BC MurTsikoB, E. C. UckyccTBEHHBIN UHTEIUICKT U MAaIIMHHOE O0y4YeHHE : y4eO
OcHoBHas nocobwue s By3oB / E. C. Mutsxkos, A. I. [lImenesa, A. W. JlanbtauH. —
4 13/1aTebCTBA
nuTeparypa Mo crep. — Cankr-IlerepOypr : Jlanb, 2026. — 252 c.
https://e.lanbook.com/book/507451
ObC ['py3nes, A. B. U3yuaem Pandas / A. B. I'py3neB, M. Xelnar ; nepeBoj ¢ an
5 fp?;oiI;HTzﬂbHaﬂ u3narenscTBa |A. B. I'py3neBa. — 2-oe u3na., ucnp. u gon. — Mocksa : JIMK Ilpecc, 201¢
patyp Jlanb https://e.lanbook.com/book/131693
O — ObC Mapkeino, A. A. BBeaenne B TeXHOJIOTHIO KOHTeHEepoB u Kubernetes / A.
6 TeDaTVha 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 MTPHUIIOKEHUH, OCH(
ObC .
7 JlonomHUTENbHAS siatenserpa [CTO7TB3OBAHNH Git, Docker, Gradle: IIpaktukym : yueoHOE mocooue / /1. |
nuTeparypa Hiﬂ: A. A. IlerpoBa. — Mocksa : PTY MUPOA, 2025. — 70 c. — ISBN 978-5

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

9. UudopManiuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble MPU MPOBEACHNUH MPAKTHKHU

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

SNh W=

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

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

[lepeuenb Ucnonb3yeMbIXx HTHHOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:



Her

10. MaTepHaJIbHO-TeXHI/I‘leCKOG o0ecreueHue NMpaKTHUKH

MecTo NpOX0KIEHUA
NPAKTUKH

Azapec Mecrta
NPOXO0KACHUSA

OcHoBHOE 000py10BaHME, CTEH/IBI,
MAaKeThbl, KOMIILIOTEPHASl TEXHUKA,
NpPeAyCTAHOBJIEHHOE NMPOrpaMMHOe
o0ecreueHue, ooecrneunBaoIme
MPOXOKAEeHHE MPAKTHKH

OI'bY "UPLIHUT"
(ITeppuropust)

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

[IE€PCOHAJIbHBIE KOMIIBIOTEPHI C
POrpaMMHBIM 00€CIIEUEHUEM JIJISI
aHaJIM3a OM3HEC-IIPOLECCOB, IOATOTOBKU
1 pa3METKU HaOOpOB JaHHBIX,
NpOEKTHUpOBaHusA U pazpadborku NHU-
CEPBUCOB;

CEpBHC pa3MeTKU IU(POBHIX
M300pakeHUH, BUACONAHHBIX U IPYTUX
TUIIOB JAHHBIX, Pa3BEPHYTHII HA
MOIITHOCTSIX KOMIIAaHUU;

BUPTYAJIBHBIE CEPBEPA I TECTUPOBAHUS
[10 u pa3BepThIBaHUs NH(OPMALIMOHHBIX
CEpPBUCOB

[{enTp paspaborku 3DIVI,
r.Muacc

456320, Muacc,
np. MakeeBa, 48

GPU-cepsepa, 1o 50 Buaeokapr ¢ 12, 16,
24 I'b namatu 1151 00y4yeHus: HeUPOHHBIX
CeTEH;

pacnpeieIeHHOE OObEKTHOE XPaHUIIHILIE
o 20 Th 1151 XpaHeHus1 1aTaceToB U
MOJICIICH;

BO3MOXHOCTb YJIaJIEHHOT'O CETEBOrO
MOJIKJIFOYEHUS K pecypcaM KOMITaHHH C
[ePCOHATILHOIO KOMIIBIOTEPA CTYJICHTOB
uepes 3ammnieHHoe VPN noakimtoueHue
(c aBTOpHU3aIUel TUYHOCTH);

8 pabounx mect B oduce pa3padOTUNKOB,
KOMHAarTa /11 COBEIIAHUM;

porpaMMHOE 00ecreueHre COOCTBEHHOM
pa3pabdotku, B ToM yucie 3Di1Vi Face
SDK u 3DiVi Image API.

00O "CrennAn
MunoBaun”

454014,
UestOMHCK,
Kupoga, 132
(0¢.308)

MHTEPAKTUBHBIN KOMIUIEKC Innovatic,
ITOrONeINYECKUIA MPOTPaMMHBIN
xoMIuiekc ArtikMe,

MHTEpPaKTUBHBIN KOMILIEKC "PeHeccanc
Heiipo",

IPOrpaMMHO-AIAPaTHbIA KOMILIEKC
'YMHoe 3epkano ArtikMe ¢ BcTpoeHHBIM
KOMITBIOTEPOM,

MHTCPAKTHBHAA IICCOYHUIIA-CTOJ




"MununAnamasz",

MHTEPAKTUBHBIN (PU3KYIBTYPHBIN
KOMILIEKC,

MHTEPAKTUBHBIN KoMIuieke ¢ [10
«HTepakTHUBHBINA o Magiumy,
MHTEepakTUBHBIN KoMIuieke ¢ [10 "Urpaii
1 pa3BuBaiics',

MOV nazeproe HP Laser 137fnw
(4ZB84A),

OPTATUBHBIN MUHU NTpoekTop P30,
MuHu-nipoektop LUMICUBE | ITpoekTop
ky0 JIromuky0, Meta Quest 3, Pico 4
Ultra, ReviMotion,

npuctaBka-aitpekep PCEye 5,

TpeHaXKep st 00ydeHUS XO/Ib0e
HerculesAlp 1.2,

MOOWMIIBHBI WHTEPAKTUBHBIN TIOJT
«AJIMAY,

[JIAHIIET ¢ TPOPUIBLHBIM TPOTPAMMHBIM
ooecneueHneM «AJIIIDKCH+y,

komiiekc bOC «BAJIAHCy nis
TPEHUPOBKH JBUTATEIBHBIX HABBIKOB T10
onopHoi peakiuu MetoaoM (PBY-bOC),
MHTEJUIEKTYaIbHOE 3€PKaJIO MICUX0JIora
AMaires,

[IPOrPaMMHO-IUJAKTUYECKUI KOMILIEKC
«CTrabuomepy,

muorpaduueckas cucrema Callibri Musclel
Tracker.

JlaGopaTopusi TEXHUUECKOTO
BpEHUs U
POOOTU3UPOBAHHBIX CUCTEM
B nHayctpuu, OYpl'Y

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

Paboune cranumu ¢ GPU (Ha 6a3e NVidia
4080, 4090, 5080);

Cepgep Ha 6aze AMD ¢ MultiGPU na
0aze N'Vidia 5090;

Habop ognomnaraeix komnsiotrepoB GPU
u NPU yckoputensimu (NVidia Jetson,
Orange P1);

CepBep xpaHeHuUs T1aHHbIX Ha 64 TB;

[ [poMBITIIIEHHBIE KaMEPhl TEXHUYECKOTO
3pennst u USB kamepsr;

CBOOOAHO pacmpoCTpaHsIeEMOe
[IporpaMMHOE 00eCTIeueHUE U
ITUTIEH3UPOBAHHOE MPOTPAMMHOE
obecreuenne OO0 "TPUANBHN" 3DiVi
Face SDK u 3Di1Vi Image APL




