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1. Heamn, 3a1a4m ¥ NUIAHUPYeMble Pe3yJIbTATbI 00yUYeHH sl M0 TUCHHUIITIMHE

K ocHoBHBEIM neJasaM OCBOCHHA NUCIHUIIIIMHBI ((I/IHCTPYMGHTEUILHBIG CpeacTBa TEXHOJIOT Ui

HCKYCCTBCHHOI'O MHTCJUICKTa» CIICAYCT OTHCCTHU!

U3y4eHHE COBPEMEHHOT'0 CTEKa HHCTPYMEHTAIbHBIX CPEACTB UCKYCCTBEHHOI'O MHTEIJICKTA U
UX MPUMEHEHH Ha BCEX 3Tanax pa3paboTKu Mojenen

(dopMHpOBaHHE TPAKTHYECKHX HABBIKOB pa0OTBI C OCHOBHBIMH OHMOIMOTEKaAMH U
($peliMBOpKaMU MAIIMHHOTO O0YYEHHUs U IITyOOKOro 00yueHust

OCBOGHHE MHCTPYMEHTOB IpenoOpabOTKH JaHHBIX, pabOThl C OONBIIMMHU JaTaceTaMHu M
BEKTOPHBIMHU XPAaHUIUIIAMU

NpUOOpETEeHNE HABBIKOB JO000YYEHUs, KBAHTH3alUU M JIOKAJBHOTO 3amycka OOJBIINX
SI3BIKOBBIX MOJIENEH

U3y4YECHUE CPEICTB KOMIBIOTEPHOTO 3pPEHUS, TEHEPATUBHBIX MOJIETIeH ¥ MYyJIbTUMOIAIBHBIX
CHCTEM

dbopmupoBanue  KoMmreTreHmuid B oOmactu  MLOps: TpeKMHT  SKCIEPUMEHTOB,
BEPCHOHHPOBAHKE, BOCIIPOU3BOIUMOCTh U MOHUTOPHHT

OCBOCHHME METOJIOB [IETUIOSI MOJENEeH B TPONAKIIH M CO3MaHUS JICMOHCTPAIIMOHHBIX
uHTepdericoB

pa3BUTHE YMEHHH OIIGHKM W BbIOOpAa WHCTPYMEHTAJIBHBIX CPEICTB TIO0 KPUTEPHIM
IPOU3BOINTEIBHOCTH, Y100CTBAa M COBMECTHMOCTH

MOJITOTOBKA CIIEUAIIMCTOB, CIIOCOOHBIX CaMOCTOSTENILHO CTpouTh end-to-end malTuraifHbI

HNCKYCCTBCHHOI'O MHTCJIJICKTA.

K ocHoBHBIM 3aJavYaM OCBOCHMA JHUCHUIIIIMHBI ((HHCTp}/'MeHTaHLHBIe cpeacTBa TEXHOJIOTUI

HCKYCCTBCHHOI'O MHTCIJICKTAa» CJICAYCT OTHCCTH!

U3y4YE€HHE COBPEMEHHBIX METOJ0B U TEXHOJOTUI MAIIMHHOTO 00Yy4YEeHHS U UCKYCCTBEHHOTO
MHTEIJIeKTA 7Sl pelIeHHs MPUKIAAHbIX 3a/1a4

(hopMupoBaHUEe HABBIKOB pa3pabOTKH, OOYYEHUS W ONTUMHU3AIMU MOJCIICH MAIIMHHOTO
o0yueHus

pa3BUTHE KOMIIETCHIIMA 1O BBIOOPY, OLIEHKE M BHEIPEHUIO aJTOPUTMOB MCKYCCTBEHHOTO
MHTEIJIEKTa B PO ECCUOHATBHON AESITENTbHOCTU

MOATOTOBKA  CHEIUAIMCTOB, CIIOCOOHBIX TPUMEHATH TEXHOJOTUH HUCKYCCTBEHHOTO
MHTEJJIEKTa JUIsi aBTOMAaTH3allid IPOLIECCOB U MOBBIIIEHUS] 3(PPEKTUBHOCTH LHUPPOBBIX
[S11(S:17178

O6yuenne no aucuuruinHe «VHCTpyMEHTaIbHBIE CPEACTBA TEXHOJOTHM MCKYCCTBEHHOTO

HHTCJIJICKTA) HAaIIPpaBJICHO Ha (1)OpMI/IpOBaHI/Ie y o6yqa}om1/1xc;1 CJICAYIOIUX KOMITCTEHI{UI:

Koa n HammMeHOBaHUe KOMIIETEeHM NHaukaTopbl JOCTHKEHUS KOMIIETEHIIMT
[TK-3. CnocobeH npuHUMATh y4acTHe B 3HATh:
opraHu3alvi U NpOBCACHUN KOHTPOJIbHBIX ® MCTOJBI U CPEeACTBA KOHTPOJISI
MIPOBEPOK pabOTOCIIOCOOHOCTH 1 3¢ (HEKTHBHOCTH TEXHUIECKOU
3¢ (HEKTUBHOCTH MPUMEHSIEMBIX 3alUTHl HH()OPMAITUH.
MPOrPaMMHBIX, IPOrPaMMHO-AIMAPATHBIX U
TEXHUYECKHX CPECTB 3aIUThl HHQOPMAIMU; | yMETE:




®  KOHTPOJUPOBATh dPPEKTUBHOCTD
IPUHATHIX MEp 10 peaan3alnuu
YaCTHBIX MOJINTUK HH(OPMALIMOHHON
6€301acHOCTH MH(POPMALIMOHHBIX

CHCTEM;

BJIAJIETh:

® HaBBIKaMHU BBHIOOpA U 00OCHOBAHUS
KpuTepHeB 3 (HEeKTUBHOCTH
(OYHKITMOHUPOBAHWS 3AIIUIICHHBIX
UH(POPMAITMOHHBIX CHCTEM,
HaBBIKAMU Y4YaCTHsI B SKCIIEPTHU3E
COCTOSIHHS 3aIIAIIIEHHOCTH
uHbOpMaIMU Ha 0OBEKTE 3aIUTHI.

2. Heamn, 321244 ¥ IUIAaHUPYeMble Pe3yJIbTAThI 00y4YeHHsl M0 IUCHUIJINHE

]_II/ICI_II/IHJ'II/IHa ((I/IHCTPYMCHTEU'IBHLIC cpeacrea TEXHOJIOTHI HCKYCCTBCHHOI'O HMHTCIIJICKTA»

OTHOCHUTCSL K YHCIy Yy4YeOHbIX AuCHUIUTMH Osoka 1 oOs3atensHOi uactu (B1.1) ocHoBHOM
obpazoBarenbHoi iporpammel (b1.1.30).

I[I/ICL[I/IHJII/IHa JIOTUYCCKHN M COACPIKATCIIbHO-MCTOANYCCKHU B3aMMOCBA3daHA CO CICAYIOHNIMMU

muctummnHamu ¥ npaktukamu OOIT: «IIporpaMMHo-anmapatHbie cpefcTBa 3alUThl HHPOPMAIIHID)
«OCHOBBI POECKTUPOBAHUS HH()OPMAITHOHHBIX CUCTEM.

OO6mias TpyJ0€MKOCTh JUCIUIUIMHBI COCTABISAET 4 3aueTHbIe eAMHUIHI (144 yaca).

3. CTpykTypa u colep:KaHue TUCHUNINHBI

3.1. Buabl yueOHoii padoThl U TPYA0EMKOCTD

(mo popmam oOyueHus)

3.1.1 Ounas popma o0ydeHus

Ne Cemectpsl
. KoimuectBo
n/n Buj yueOHoit padoThl Cemectp Hepeas
4acos
cemecTpa
1 | AyauTopHble 3aHATHS 72 6
B ToM uucre:
1.1 | Jlekun 18 6
1.2 | CeMuHapCKue/IPaKTUICCKUEC 3aHATHUS -
1.3 | JlabopaTopHbIe 3aHSTHSI 54 6
2 | CamocrosiTesqibHAs paboTa 72 6
3 | IlpoMexyTOUHasi aTTeCTAlUSA
OK3aMeH 6 Ilo pacnucanuo
Hroro 144




(mo popmam oOyueHHs)

3.2.1 Oynas dhopma oO0ydeHus

3.2. TemaTu4eckuii NJIaH U3y4eHHsl TUCHUATINHbBI

Ne
n/

Pa3gennl/TeMbI
TACHHUILTNHBI

TpynoeMKoOCTb, Yac

Bcero

AyautopHas pa6orta

Jlex
AU

CemMuHap
ckue/
MpaKTHYe
CKHE
3aHATHUS

Jlabop
aTOpH
bIe
3aHATH
A

[Ipakr
nyecka
b
HOATOT
OBKa

Camoc
TOSITE
JbHasl
padot

Paznen 1. OCHOBBI COBPEMEHHOT'O CTEKa
MHCTPpYMEHTaIbHBIX cpeacts NN

1.1

Tewma 1. O630p manmmadra UN-
uHCTpyMeHTOB. Knaccudukanus no
JTaraM >KU3HEHHOTO IMKJIA MOJeIeH

12

1.2

Tema 2. bazoBbie OMOINOTEKH TaHHBIX
u xknaccuueckuit ML (NumPy, Pandas,
Polars, Scikit-learn,
XGBoost/LightGBM/CatBoost)

12

1.2

Tema 3. ®peitMBOpKHU TITyOOKOTO
oOyuenus u s3xocucreMa Hugging Face
(PyTorch, TensorFlow/Keras,
Transformers, PEFT)

12

Paznen 2. UHCTpyMEHTHI U1t OOIBIINX
MOJIEJIE ¥ IPUKJIAIHBIX 3a7a4

2.1

Tema 1. Pabota ¢ 6onpmmmu
s3p1K0BBIME MosielsiMu (LORA/QLoRA,
vLLM, Ollama, LangChain,
Llamalndex, RAG)

18

2.2

Tema 2. KomnbroTepHoe 3peHue u
re"eparuBHbie Mojienu (OpenCV,
torchvision, YOLO, Diffusers, Stable
Diffusion)

18

23

Tema 3. BexktopHbie 60a3pl JaHHBIX U
JEMOHCTpallMOHHbIE HHTEP(]ENChI
(FAISS, Chroma, Gradio, Streamlit,
Chainlit)

18

Paznen 3. MLOps, aensoi u roToBbie
MPOJAKIIH PEeIICHUS

3.1

Tema 1. TpeKUHT KCIIEPUMEHTOB U
BocrnpousBoaumMocTh (MLflow, Weights
& Biases, DVC, Hydra)

18

3.2

Tema 2. Jleroit, onTUMU3AINAS 1
MoHuTOpuHT Moaenei (FastAPI,
BentoML, Docker, Triton,
KBaHTH3anwms, Prometheus)

18

3.3

Tema 3. [Toctpoenne end-to-end
production-naiiriaiinoB U1

18

Hroro

144

18

54

72




3.3. ConepkaHue TUCUMIIIIMHBI

Pasnen 1. OCHOBBI COBPEMEHHOIO CTEKAa MHCTPYMEHTANBHBIX cpeacts M

Tema 1.1. O630p nanmmadra UM-unctpymentos. Kiaccudukanus no sramnam »XKU3HEHHOTO
LIUKJIa MOZEIIeH

O630p sBomonuu MHCTpyMeHTanbHOro creka MU B 2025-2030 romax. Kmaccudukamms
WHCTPYMEHTOB I10 3TanaM: cOOp U MOATrOTOBKA JaHHBIX, 00y4YeHHe U SKCIIEPUMEHTHI, J000yUeHHE U
fine-tuning, uHpEpPEHC U ETI0, MOHUTOPUHT U mojAepkka. OCHOBHbBIC TEHACHITMHU: open-weight
MojienH, 3¢ HEeKTUBHBIC apXUTEKTYPBI, JTOKaIbHBIH 3amyck, MLOps/LLMOps.

Tema 1.2. bazoBbie OMOIMOTEKH NaHHBIX U Kiaccudeckuit ML

Pabora ¢ manueivMu: NumPy, Pandas, Polars. Knaccudeckoe mammaHOoe oOydenwue: Scikit-
learn (mairutaifHel, METPUKHU, Kpocc-Banmunpamus), rpaaueHTHoii Oyctuar (XGBoost, LightGBM,
CatBoost). Feature engineering, 06pa00oTka KaTeropuajibHBIX MPU3HAKOB, 00pb0da ¢ aucOamaHcoMm
KJIACCOB, MT0JI00p TUIIEpIapaMeTPOB.

Tema 1.3. OpeiimBopku riaydokoro odydenus u skocuctema Hugging Face

OcHoBbl PyTorch u TensorFlow/Keras: tenszopsl, aBTomuddepeHiupoBanue, oOydeHue
moneneit. Dxocucrtema Hugging Face: Transformers (Momenu, TokeHHU3aTOphl, TpeHepsl), Datasets,
Accelerate, PEFT (LoRA, QLoRA, adapters), Hub. CoBmecTnast pabota ¢ PyTorch u Hugging Face.

Pa3nen 2. IHCTpYMEHTHI JJ1s1 OOJIBITUX MOJIETICH M MPUKJIAIHBIX 3329

Tema 2.1. Pabora ¢ 00IbIIINMH A3BIKOBBIMH MOIEIIAMA

DddexruBHoe noodydyenue u napepenc LLM: LoRA/QLoRA, PEFT, vLLM, Ollama, LM
Studio. MuCcTpymMenThI st co3nanus npuinoxkenuid: LangChain, Llamalndex, Haystack. Retrieval-
Augmented Generation (RAG): BekTOpHBIN NMOUCK, YAaHKHHT, reranking. JIokanbHbIM U 00JauHBIN
3aIyCK OTKPBITBIX MOJEJIEH.

Tema 2.2. KomnbroTepHOE 3peHNE U T€HEPATUBHBIE MOJIENH

bubmmorexku kommeiotepHoro 3penus: OpenCV, torchvision, Albumentations. CoBpeMeHHbIE
mozaenu nerekiuu u cermeHtanuu: Y OLOv8—v11, Detectron2. I'enepatuabie monenu: Diffusers
(Stable Diffusion u mpousBoansie), ControlNet, ComfyUl. OcnoBwl fine-tuning u wuHpepeHca
TeHEPAaTUBHBIX MOJIEICH.

Tema 2.3. BextopHble 0a3bl JaHHBIX U IEMOHCTPAIMOHHbBIE HHTEP(EHCHI

Bekropuble xpanmnuiia ¥ nouck mo cxoactBy: FAISS, Chroma, Pinecone, Weaviate.
Co3nanue monp3oBaTenbCkux wuHTEpdericoB u aemo: Gradio, Streamlit, Chainlit. Bbeictpoe
IPOTOTUIIMPOBAHKE NpUIIOKeHUH Ha 0aze LLM u MyJbTHUMOAAIbHBIX MOJENEH.

Paznen 3. MLOps, aemnoii v roToBbIE€ IPOAAKIIH PEIICHUS

Tema 3.1. TpekuHT S5KCIEPUMEHTOB ¥ BOCITPOU3BOIMMOCTh

HNHcTpymenTsl TpekuHTa U 3KcriepuMenToB: MLflow, Weights & Biases. BepcrnonupoBanue
naHHbIX ¥ Mojeneii: DVC. Vnpasnenue koHpurypauusmMu u BocrpousBoanmocteio: Hydra, Git +
DVC. JlorupoBaHue METpHUK, apTe(PaKTOB U CPABHEHHUE 3aITyCKOB.

Tema 3.2. Jlerioii, onTuMU3aus 1 MOHUTOPUHT MOJIeen

CepBupoBka wMoxeneii: FastAPI, BentoML, TorchServe, Triton Inference Server.
Ontummszanus uHpepenca: kBantuzanus, ONNX Runtime, Torch.compile. Konrelinepuzanus u
opkectpanusi: Docker basics. Monutopunr: Prometheus + Grafana, drift detection, nmorupoBanue
MpeJCcKa3aHui.

Tema 3.3. Iloctpoenue end-to-end production-naiiruiaiinos A



WuTerpanus Bcex 3TamnoB: OT cOOpa MaHHBIX A0 JAEIUIOS U MOHUTOpuHra. ITpumepsr
production-naimuaiiHoB I KiIaccuueckux wmoxened, LLM © MyJIbTHMOJAIbHBIX CHCTEM.
ABromaruzanus nepeodyudenusi, A/B-tectupoBanme, CI/CD pmns ML. Jlydmme npakTuku
HOCTPOCHUS HAIEKHBIX U MaciTabupyeMbix M -pemennit.

3.4. TemaTuka ceMUHAPCKUX/MIPAKTUYECKUX U JIA00PATOPHBIX 3aHATHI
3.4.1 CeMuHapcKue/IPaKTUIECKUE 3aHATHUS
He npedycmompenwt npocpammoii.
3.4.2 JIaGopaTopHbI€ 3aHITUS

JlabopaTtopHas pabota 1.1: mpoBecTu 0630p U Ki1acCUPUKAINIO HHCTPYMEHTOB UU TI0 dTanam
YKU3HEHHOTO MHKJIa Mojenel. [Ipoananu3npoBaTh JOKyMEHTAIMIO 5—7 WHCTPYMEHTOB (HampuMmep,
scikit-learn, pytorch, mlflow) u co3maTe cpaBHUTEIBHYIO TaONHIYy IO KPUTEPHUSIM yHA00CTBa,
CKOPOCTH M COBMECTHUMOCTH.

JIabopatopHas pabota 1.2: peanmu3oBarh NpeA0OpaObOTKy JaHHBIX M KJIACCHYECKYIO MOCIh
ml ¢ ucnonp3oBaHueM numpy, pandas, polars u scikit-learn. [IpumennTs Ha gataceTe iris WU mnist,
obOpaboTarth nucbananc, mposectu feature engineering u mogo0p runeprapamMeTpoB ¢ gridsearchev.

JlaGoparopnass pabora 1.3: co3matb u oOyuuTh NpOCTyIO HeHpoceTb B pytorch wim
tensorflow/keras. JlooOyunuts momens u3 hugging face transformers na martacere imdb mns
KJIaccu(UKaIuy TEKCTOB, OIIGHUTh METPUKH U BU3yaIH3UpOBaTh loss/accuracy.

JlaboparopHas pabora 2.1: mooOGyuuts llm c lora/qlora ¢ ucnons3oBanuem peft u vllm.
[Ipumenuts Ha paracere squad g question answering, peanu3oBaTh rag ¢ langchain win
llamaindex, onieHuTH TOUHOCTH MH(pEpeHCca Ha ollama.

JlabopaTopHast paboTa 2.2: peann3oBaTh MOJEIb KOMIIbIOTEpHOro 3peHusi ¢ openCV u
torchvision. JooOyuuts yolo nmst aeTeknuu oOBEKTOB Ha JaTacere coco subset mmm pascal voc,
cpaBHuUTh ¢ detectron2. CrenepupoBath nzoopaxenus c diffusers u stable diffusion.

JlaGopaTopHas paboTa 2.3: HACTPOUTH BEKTOPHYIO 0a3y naHHbIX ¢ faiss uiam chroma. Co3nath
JIEMOHCTpAIMOHHBIN nHTepdeiic Ha gradio wim streamlit st TOMCKA TIO CXOJICTBY B TEKCTOBOM
naracete (Hanpumep, wikipedia snippets), uHTerpupoBath ¢ chainlit ;uis yar-6ota Ha 6aze llm.

JlaboparopHast pabota 3.1: HACTPOUTH TPEKUHT dKcnepuMeHTOB B mlflow mmm weights &
biases. BepcuonupoBarp nanHble U Moaenu ¢ dvc, MPOBECTH HECKOJIBKO 3aIlyCKOB MOJICNH Ha
natacere cifar-10 ¢ hydra ans koHGurypauuii, CpaBHUTb METPUKHU.

JlabGopaTopHas pabota 3.2: 3amermionTs Mojeib ¢ fastapi uinu bentoml. OnTumu3znpoBaTh
UH(EepeHC ¢ KBaHTH3aIMEeH 1 onnx runtime, KOHTeitHepU3upoBaTh ¢ docker, HACTPOUTH MOHUTOPHHT
¢ prometheus u grafana, mpoTecTupoBaTh Ha JTOKAJILHOM CEpPBEpE.

JlaGoparopnast pabora 3.3: moctpouth end-to-end maiiruiaifH OT JAaHHBIX A0 JAEIUIOS.
WuTerpuposats mpenodpadoTky, odydenue (pytorch), rag (langchain) u monutopunr (mlflow) s
3329 Ki1accu(UKai n300pakeHUI WIH TEKCTOB, IIPOBECTH a/b-TeCTUPOBaHUE MOICIEH.
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3.5. TemaTuka KypcoBbIX POEKTOB (KYPCOBBIX padoT)

Tembl KypcoBbIX padoT:

1. Pazpaborka u ontumusanus rpaaueHtHoro O0yctunra (XGBoost, LightGBM, CatBoost) mis
TaOJIMYHBIX 33129

2. JlooGyuenue npenoOyuennbix moaeneir Hugging Face Transformers Ha pycCKOSI3bIUHBIX TEKCTAX

3. Peanuzanusa RAG-cuctemsl Ha 6a3e LangChain / Llamalndex ¢ BektopHoit 6azoit Chroma unu
FAISS

4. Fine-tuning 60mpmmx sa36ik0BbIX Mofeneir ¢ LORA/QLoRA myis cienmanu3upoBaHHBIX 3314

5. OOnapyxeHue U Kiaaccudukaius o0bEeKTOB Ha U300pakeHUsAX ¢ ucnoiab3oBanueM YOLOvII u
Detectron2

6. I'enepanus nzoOpaxeHuil Mo TekcToBbIM onucanusM ¢ Stable Diffusion u ControlNet

7. Cosznmanue neMOHCTparroHHOro BeO-uHTepdeiica mis LLM-npunoxenuii (Gradio / Streamlit /
Chainlit)

8. Tloctpoenue BocnpousBoaumoro ML-skciepumenta ¢ MLflow, Weights & Biases u DVC

9. Jlemuioli u onTUMM3alds MOJECIM MamMHHOTO 00yudeHus B production (FastAPI, BentoML,
Docker, Triton)

10. KBantuzammst u yckopenue wuHbepeHca Oompmux Mozaenet (ONNX Runtime, vLLM,
Torch.compile)

11. MonuTopunr u obHapyxenne data/model drift B production-naiirumaiinax M1

12. TToctpoenue end-to-end production-nairuiaitHa OT JaHHBIX 0 IS0 © MOHUTOPHHTA

13. CpaBHEHHE TOKAIBHOTO U 00auHoro nHpepeHca oTkpbIThix LLM (Ollama vs API-ipoBaiiiepsr)

14. Peanuzanus MyTbTUMOAAIEHOM CUCTEMBI (TEKCT + n300paxkenue) Ha 6aze CLIP / LLaVA

4. Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmatuBHubie 1oKyMeHTHI 1 'OCThI

1. ®enepanpuplii 3akoH oT 27.07.2006 Ne 152-®3 «O mnepcoHanbHbIX JaHHBIX»: TeEKCT:
3JIEKTPOHHBIN /l KoncynpranTl Intoc. — URL:
http://www.consultant.ru/document/cons doc LAW 61801/ (nata o6pamenus: 23.02.2030).

2. Ilpukaz ®CTOK Poccun ot 11.04.2025 Ne 117 «O6 yrBepkaeHun TpeOoOBaHMM K 3amIuTe
UH(pOPMAaLIUK, COAEPIKALIEHCs B TOCY1apCTBEHHBIX MH(POPMALIMOHHBIX CCTeMaX, MHPOPMALIMOHHBIX
cucTeMax T'OCYJapCTBEHHBIX OPraHOB, OPraHOB MECTHOT'O CaMOYIPABJIECHUS, FOCYIAapPCTBEHHBIX U
MYHUIUNATBHBIX ~ YUPEKICHHH, WHBIX  OpTraHU3alMif, CO3AaBa€MbIX I  BBIMOJIHEHUS
rOCyJapCTBEHHBIX U MyHHUIMIIATBHBIX QyHKIHI» (BCTyI. B crury 01.03.2030): TekcT: 31eKTpOHHBIN
// Odummanpaenii  cadt DOCTIK  Poccun. — URL:  https://fstec.ru/dokumenty/vse-
dokumenty/spetsialnye-normativnye-dokumenty/trebovaniya-utverzhdeny-prikazom-fstek-rossii-ot-
11-aprelya-2025-g-n-117 (nara o6pamenus: 23.02.2030).

4.2. OcHOBHAad JTUTEpPaATypa

1. Ilnatonos, A. B. MammHaHOE 00yueHue : yueOHoe mocobdue mist By3oB / A. B. [lnmaronoB. —
Mocksa : M3narensctBo HOpaiit, 2023. — 85 c. — (Briciuee o6pazoBanue). — ISBN 978-5-
534-15561-7. — Texkcr : anexktponnslii // O6pa3zoBatensHas mwiargopma FOpait [caiit]. —
URL: https://urait.ru/bcode/520544 (nara obpamenus: 23.02.2030).

2. Boponos, M. B. CucteMbl HCKyCCTBEHHOT'O HHTEIUIEKTA | yYeOHUK U MMPAKTHKYM JIJIsl BY30B /
M. B. Boponog, B. U. ITumenos, U. A. He6aeB. — Mocksa : U3narensctBo IOpaiit, 2023.
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— 256 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-14916-6. — TekcT : 37E€KTPOHHBIN
// ObpazoBarenbHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/519916 (narta
obpamenusi: 23.02.2030).

3. UBanos, B. M. HTennekTyanbHble CUCTEMBI : yueOHoe mocobue i By30B / B. M. 1BaHOB ;
nox Hayd. ped. A. H. Cecekuna. — Mocksa : U3narensctBo Opaiit, 2022. — 91 ¢. —
(Beiciee o6paszoBanue). — ISBN 978-5-534-00551-6. — TekcT : 31I€KTPOHHBIN //
O6pazoBarenpHas maatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/492094 (nara
obpamenus: 23.02.2030).

4. 3aropyinbko, FO. A. MickyccTBeHHBIN HHTEIUIEKT. IHXKeHepHs 3HaHul : ydeOHOE Toco0ue s
By30B / FO. A. 3aropynbko, I'. b. 3aropynsko. — Mocksa : U3natensctBo FOpaiit, 2022. —
93 ¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-07198-6. — Tekcr : 3JIeKTpOHHBIH //
Oo6pazoBarenpHast mwiatdpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/494205 (mata
obpamenus: 23.02.2030).

4.3. JonoJHuTENbHAS JIUTEPATYpa

1. Beccmepthbiii, M. A. CucteMbl HCKYCCTBEHHOTO MHTEIUICKTA : yueOHOe TocoOue Juisi By30B /
H. A. beccmepTHbIii. — 2-€ u34., ucnp. u non. — Mocksa : U3natensctBo FOpaiir, 2023. — 157 c.
— (Briciiee o6pazoBanue). — ISBN 978-5-534-07467-3. — TeKcCT : 3IeKTpOHHBIH //
Oo6pazoBarenpHas matdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512657 (nata
obpamenus: 23.02.2030).

2. AHanu3 naHHbIX : yueOHuK aiis By3oB / B. C. MxwurapsH [u ap.] ; mox pex. B. C.
MzxwuTtapsina. — Mocksa : U3parensctBo IOpaiit, 2023. — 490 ¢. — (Bricmiee oOpazoBanme). —
ISBN 978-5-534-00616-2. — TekcT : anexkTpoHHbIH // O6pazoBarenbHas miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/511020 (mata oOpamenus: 23.02.2030).

4.4. Jj1eKTpOHHBbIE 00pa3oBaTe/IbHbIE PeCypChl

DNEeKTPOHHBIN 00pa3oBaTeNbHbIN pecypc B pa3paboTke

4.5 JIuueH3noHHOe U CBOOOJHO pacnpocTpaHsieMoe MPOrpaMMHoe o0ecredeHne

1. Omnepammonnas cuctema Microsoft Windows ot 7 Bepcun u Bbite; Microsoft Office nmu
Open Office, 6pay3zep (Firefox/Google Chrome /Explorer).

2. Python 3.10-3.12 (ycranaBnuBaeTcs yepe3 opuIMaNbHbINA cailT python.org umm yepes
Anaconda/Miniconda)

3. Anaconda / Miniconda

4. Git (nys ckauynBaHMs 1aTaceToB U peno3utopueB ¢ GitHub)

5. Visual Studio Code (6ecrutatablii pegakTop koja ¢ pacmupenusmu Python, Jupyter, Git)
ni PyCharm Community Edition (6ecrutatHast Bepcusi)

4.6 CoBpeMeHHBbIe NPO(ecCHOHAIbHBbIC 0a3bl JTaHHBIX U HH(POPMALMOHHbIE
CIPaBOYHbIEC CHCTEMbI

1. eLIBRARY.RU: Hayunas snexkrponnas Oubnuoreka: caiit. - Mocksa, 2000 -. - URL:
https://www.elibrary.ru (zata oopamenusi: 23.02.2030). — TeKkcT: 31eKTPOHHBIH.
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2. JIAHD: snextponHOo-0mOmMoTeyHas cucrema: cailT. — Cankr-IletepOypr,2010 -. - URL:
https://e.lanbook.com (mata oo6pamenust: 23.02.2030). - TekcT: 2MEKTPOHHBIH.

3. ®CTOK Poccun: I'ocyaapcTBeHHBIH peecTp CepTUPHUIUPOBAHHBIX CPEICTB 3alUThHI
uHpopmaumu. —  MockBa, 2014. — URL: https:/fstec.ru/tekhnicheskaya-zashchita-
informatsii/dokumenty-po-sertifikatsii/1 53-sistema-sertifikatsii (mata oOpamenus: 23.02.2030). -
TekcT: 2IeKTPOHHBIN.

5. MaTepuajbHO-TEXHUYECKOe oDecneyeHne

Jlis mpoBeleHUsT BCEX BHJIOB 3aHATUNH HEOOXOIMMO TPE3CHTAlMOHHOE O000pyIOBaHUE
(MyIBTUMEIUHHBIN TPOEKTOP, HOYTOYK, SKpaH WJIM UHTEPAKTUBHAS JOCKa) — 1 KOMIUIEKT.

I[HH MMPOBCACHUSA MPAKTUYCCKHUX 3aHATHI H€06XO[[I/IMO HAJIMYNUEC KOMIIBIOTCPHBIX KJIACCOB,
000pY/IOBaHHBIX COBPEMEHHOW BBIYMCIUTEIBHON TEXHUKOH M3 pacueTa OJHO pabodee MECTO Ha

OJIHOTO 00y4aeMoro.

6. MeToanyeckue peKOMEHIalMU
6.1 MeToanuyeckue peKOMEHAAIMM VISl NIPenogaBaTeisi 10 OpraHu3anuy 00y4eHus

IIpu moxaroroBke K sabopaTopHbIM paboTaM cienyeT MpeaBapUTesIbHO NpopadoTaTh
TEOPETUUECKUM MaTepual 3aHATHUS, IPELYCMOTPEB €T0 110/1a4y TOYHO B OTBEJEHHOE JUIsI 3TOI'0 BpeMs
3aHSTHS.

[Ipu npoBeieHNY 3aHATHS CIeAyeT KOHTPOIMPOBATh M0Aady MaTepHala U peleHue 3a1aHui
C Y4E€TOM y4eOHOI0 BpEMEHH, OTBEACHHOTO JUIsl 3aHATHSL.

IIpu mpoBepke pabOT M OTYETOB CJIEAYET YUYUTHIBATh IPABUIIBHOCTH BBINOJIHEHUS
1a00paTOpHBIX pabOT Ha BCEX HTamax.

6.2 MeToanuyeckue yKazaHus JJIsl 00yYAKOUIUXCH M0 OCBOCHUIO TUCHUIIINHbBI

I/I3yquHe JAUCHUIIIIMHBI OCYHIECTBIIACTCA B CTPOTOM COOTBETCTBUH C HCJ’IGBOI\/JI YCTaHOBKOﬁ B
TECHOH B3aUMOCBSI3M yueOHbIM IIIaHOM. OCHOBOI TEOPETHYECKOH OATOTOBKH CTYI€HTOB SIBISIOTCS
JIeKYuu.

B mpouecce camocTosITebHOM pabOThl CTYASHTHI 3aKpeIUIIIOT M yIIyOssioT 3HaHuf,
IMOJIYYCHHBIC BO BPEMs ayAWTOPHBIX 3aH$[TI/II\/'I, I[Opa6aTI)IBaIOT KOHCIICKTHI J'ICKIII/IfI, T'OTOBATCA K
9K3aMEHY, a TAKXKe CaMOCTOSITEIbHO U3Y4alOT OT/EJIbHbIE TEMbl Y4eOHOH MPOrpaMMBl.

JlabopaTopHble paboOTBl TPOBOIATCA 1O HauOoJiee BaXKHBIM TeMaM JIUCIUIUIMHBEIL.
OcymiecTBisieTcss 3aKpeIlUIeHWe 3HaHUM, MOJTY4YEeHHBIX CTYJEHTaMH Ha JIEKIMIX W B Ipolecce
camocTosTeNbHON paboThl. Ocoboe BHUMaHHE oOOpallaeTcs Ha pa3BUTHE YMEHUM M HaBBIKOB
YCTQHOBJICHHSI CBSI3U IMOJIOKEHUH TEeOpuu ¢ MNpoPEecCHOHATBHON JesTeIbHOCThIO OyAyIIero
cnenuanucta no Wb. JlaboparopHble paboTbl NMPOBOAATCA IO TEOPETHMYECKUM U IMPOOIEMHBIM
Bonpocam Mb. JlaGopaTopHble paOoThl MpeanojaraeT TBOPUYECKUE AUCKYCCHU, aKTHBHBIM OOMeH
MHEHHSMH 110 TIOCTaBJICHHBIM BOMpOCaM, 3aciylIMBaHWE H OOCYXJCHHE JOKJIAJ0B II0
IPEeJIOKEHHBIM MPENoAaBaTeIeM TEMaM.

BaxHbIM 00CTOSATEILCTBOM SBJISIETCS IMPUBJICYCHUEC BHUMAHUA CTYJACHTOB K 06CY)KI[EICMOI\/'I
npobjeMe, CTUMYJIMpPOBAHHWE HHTepeca K HEW M OpraHu3alus akTUBHOTO OOCYXICHMS, Kak
CTPYKTYpHI TPOOJEMBI, TaK W COCTaBJISIONIMX €€ Haubojee aKTyalbHbIX TeM. J[Jis TMOBBIICHUS
3¢ (GEKTUBHOCTH MPOBEACHUS 3aHATUS TpeOyeTcss MpeaBapuTesibHAs MOJIrOTOBKa BCEX €ro
y4acTHUKOB. B 3TOil cBsI3u pexomeHnayeTcs: 3a0aroBpeMeHHO (He MeHee, YeM 3a HeHAEeNo)


https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-po-sertifikatsii/153-sistema-sertifikatsii
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-po-sertifikatsii/153-sistema-sertifikatsii
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OIIOBECTUTH CTYJIEHTOB O TEME 3aHATHUSA, JaTh [IEPEUEHD JTUTEPATYPHI 110 TEME, Ha3HAYUTD U3 YHCIIa
CTYJEHTOB JJOKJIaJYMKOB U COJTO0KJIAAUUKOB.

IIpu npoBeneHNH 1a0OPaTOPHON pabOTHI IPENOAABATENb BBIIIOJIHAET, B OCHOBHOM, (DYHKLIUU
BEAYIIETO - CIEOUT 32 PErJIAaMEHTOM BPEMEHH, MOMOTraeT YTOYHHTh (popMynupoBKd, 00oOmIaeT
pe3ynbTaThl AUCKYCCUH, NOJBOAMT HUTOT 3aHATHIO B LeJOM. IIpu BBICOKOM ypOBHE NMOATOTOBKH
CTYACHYECKON TPYIIIBI OT/AEIbHbIE (PYHKIUHU BEIYIIEr0 MOXHO MOPYYUTh OJHOMY U3 CTYJICHTOB. B
cilydyae HeoOXOAMMOCTH, NPENoAaBaTeNlb OKa3bIBACT €My IOJJIEPKKY, a IIPH MOJBEACHUU UTOTOB -
JaeT OIEHKY paboTe BEAYIIETO.

AxTuBHas paboTa cTyaeHTa Ha Ja0OpaTOpPHON paboTe Y4MTBHIBAECTCS IPU OINpPENEIeHUU
UTOTOBOM OLICHKHU €r0 3HaHUH 110 JUCLHUILIMHE HA DK3aMEHE.

CamocrosrenbHas paboTa CTYACHTOB MpEAIojaraeT H3y4eHHE TEOPETUYECKOro MU
IPAaKTUYECKOI0  MaTepuana [0 aKTyalbHbIM BONpOCAM JUCHMIUIMHBL. ~ Pexkomenayercs
CaMOCTOATENIbHOE H3yueHHe Yy4eOHOH M Hay4dHOH JUTepaTypbl, HCIOJIb30BAHUE CIIPABOYHOMH
JUTEPaATypHl U Ap.

IIpu Bblave 3aJaHU HA CAMOCTOSTEIbHYIO PaboTy HcHob3yeTcs AuddepeHInpoBaHHbIN
NOJX0J K cTyieHTaM. [lepes BBIOTHEHUEM CTYIEHTaMHU CaMOCTOSTEIbHON BHEAY IUTOPHOU pabOThI
IIPENoAaBaTelb IPOBOJUT UHCTPYKTaX 110 BBIIIOJIHEHHUIO 3aJaHNs1, KOTOPBIN BKIFOYAECT: LIEJIb 31aHNUs,
€ro CojiepKaHue, CPOKH BBIITOJHEHUS, OPUCHTUPOBOUHBIA 00BEM pabOThl, OCHOBHBIE TPEOOBAHUS K
pe3yabTaTtaM paboThl, KpUTEPUU OLIEHKH. B Iporiecce HHCTpyKTaka IpernoiaBaTelib pelynpexaaeT
CTYACHTOB O BO3MOXHBIX THUIIMYHBIX OLIMOKaxX, BCTPEYAIOMIMXCS IPH BBHIOJHEHUU 3aaHUS.
WHCcTpyKTa)x NpOBOJUTCA MPENoAaBaTeeM 3a cueT 00beMa BpPEMEHH, OTBEJIEHHOIO Ha U3y4EHHUe
JUCLUIUINHBI.

Texymunii KOHTPOJIb OCYIIECTBIISECTCA Ha IPAKTUYECKUX 3aHATHUX, IPOMEKYTOYHBINA KOHTPOJIb
OCYILIECTBIISIETCS] HAa DK3aMEHE B MUCbMEHHOM (YCTHOH) hopme.

CamocrositenbHas paboTa OCYLIECTBIACTCA UHANBUIAYAIBHO.

KonTtpons camocTosTensHON paboThl OpraHu3yeTcs B IByX (opmax:

®  CaMOKOHTPOJIb U CAMOOLICHKA CTY/ICHTA;

e  KOHTPOJIb CO CTOPOHBI MpernoiaBareiel (TEKyInui U IPOMEXKyTOUHBIN).

Texywmuii KOHTPOJIb OCYIIECTBIISIETCSA HA IPAKTUYECKUX 3aHATHSIX, IPOMEKYTOUHBIN KOHTPOJIb
OCYILIECTBJISIETCS Ha 9K3aMEeHE B MHUCbMEHHOM (yCTHOMH) opMe.

Kpurepusimu oLleHKH pe3yIbTaTOB CAMOCTOATENBHOM pabOThI CTyIEHTA SBIISIOTCS:

®  ypPOBEHb OCBOEHHS CTYJCHTOM y4eOHOTro MaTepHaa;

®  yMEHUS CTYJEHTA UCI0JIb30BAaTh TEOPETUUECKHUE 3HAHUS ITPH BBIIIOJIHEHUHU MPAKTUYECKUX

3az1ay;
e  c(hOpMHUPOBAHHOCTHh KOMIIETEHIIHIA;
e odopmieHne MaTepualia B COOTBETCTBUU C TPEOOBAHUSMU.

7 DOoHI OLEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI H OLleHUBAHUS Pe3yJbTATOB 00y4eHHUsI

B mporiecce 00yueHUs] HCTONB3YIOTCS CIEAYIOIIUE OIEHOYHBIE (DOPMBI CaAMOCTOATEIHHOU
paboThl CTYACHTOB, OIICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHBIX
aTTeCcTallui:

- TpoBeJeHUE JIA0OpaTOpHBIX paldOT (MPAaKTHUECKUX 3aHATUH C HCIOJIb30BAHHEM
CHENTEXHUKH) U UX 3alIUTa;

- CaMOCTOsTEIbHAS MTOATOTOBKA U MPOBEACHUE MPE3EHTAIIMI IO TeMaM JUCIUIUINHBL;

- 9K3aMeEH.
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7.2 lllkajsa u KpUTEPUHU OLIECHUBAHUS Pe3yJIbTATOB 00y4YeHUA
@DopmMa NPOMEKYTOYHOH aTTEeCTALMM: IK3aMeEH.

IIo utoram HpOMe)KYTOqHOﬁ arTeCcTaluu 110 JUCHUIIIINHE (MOI[y.TIIO) BBICTABJIAICTCA OILICHKA
COTIIMYHO», «XOPOII0», «yAOBJICTBOPUTCIBHO» HUIIN «HCYAOBJICTBOPUTCIILHO.

Mlxkana
Onucanue
OLICHUBAHUSA
Boimonunensl Bce BHIBI  y4eOHOIl paboOThI, MpeayCMOTPEHHbBIE
y4eOHbIM TUTaHOM. CTYZEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHHH, HaBBHIKOB MPHUBEICHHBIM B TaOJHMIIAX MOKa3aTeNe,
OomepupyeT IIPUOOPETEHHBIMH 3HAHUSAMH, VMEHUIMH, HABBIKAMH
OTiaIn4yHO pupy proop > ¥ > ,

IMPUMCHSICT UX B CUTyallUAX MOBBIIIICHHON CJI0XKHOCTH. HpI/I 9TOM
MOTYT OBITH A0MMYHICHbBI HE3HAYWUTCIIbHBIC OHII/I6KI/I, HECTOYHOCTH,
3aTPYAHCHUSA TIPHU aHAJTIUTUYCCKUX OIICpalusiaX, ICPEHOCC 3HAHUU U
YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYallNH.

BreimonHensr Bce BBl yd4eOHOH pabOThI, MpPeayCMOTPEHHBIE
y4eOHbIM TTaHOM. CTYJIEHT IEMOHCTPUPYET HETIOIHOE, IPaBUIIBHOE
Xopomo COOTBETCTBUE 3HAHUI1, yMEHUI1, HABHIKOB IIPUBEIEHHBIM B Ta0JIHLIAX
nokasarteneil, MO0 eclu TMpu OSTOM ObUIM JOMyIIeHbl 2-3
HECYIIECTBEHHBIE OIUOKH.

BeimonHeHnsl Bce BUAbI y4eOHOH paboThI, IPeyCMOTPEHHbIE
yueOHbIM Tu1aHoM. CTYZEHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
Y IOBIETBOPUTEIBHO B KOTOPOM OCBEIlI€Ha OCHOBHas1, HauboJiee BaXKHas 4aCTh MaTepHaa,
HO MpU OHTOM JIONyIEHAa OJHA 3HAYUTENbHAas OIIMOKa WM
HETOYHOCTb.

He BwimonHen omuH wiau  Oosiee BHAOB Yy4eOHOW paboTHI,
NPEIYCMOTPEHHBIX Y4eOHbIM IutaHOM. CTYAEHT JIEMOHCTPUpPYET
HETIOJTHOE COOTBETCTBUE 3HAHUM, YMCHHI, HABBIKOB IPUBEIACHHBIM B
TaONIMIax TMoKa3aTeNned, JOMyCKAIOTCS 3HAYUTENbHBIC OIIMOKH,
MPOSIBIIICTCS OTCYTCTBUE 3HAHWW, YMCHHM, HABBIKOB [0 Py
HOK%aTeHGﬁ, CTy,Z[eHT HUCIIBIThIBACT 3HAUYUTCIBbHBIC 3any,HHeHI/I5I HpI/I
OIIEPUPOBAHNY 3HAHUSMHU M YMECHHSIMH IIPH UX MIEPEHOCE HAa HOBBIC
CUTYyAaIUH.

HeynosneTBopurenabHO

7.3 OneHo4HbIe CpeacTBa
7.3.1 Texymunii KOHTPOJIb
OrneHOYHBIE CPECTBA IJIs TEKYIIEH aTTeCTallun
- 3amuTa OTYETOB O BBINOJIHEHUH Ja00paTOPHBIX paboT

7.3.2 IlpoMexyTouHasi aTTecTalus

OrneHOYHBIE CPENICTBA AJIsl IPOMEKYTOUHOUN aTTEeCTAIHH
- DK3amMeH

Crucox BOITPOCOB JIA 5K3aMCHa MO JUCHUIIIINHE!
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Kakue OCHOBHBIE KaTeropuv HHCTPYMEHTalbHbIX cpeAcTB MU BbyiensiorT mo sTamam
YKU3HEHHOTO IMKJIa MOJIeTIeit?

[lepeuncnure KiIro4eBbIE TEHACHLINN Pa3BUTHSI HHCTpYMeHTanbHoro creka MM na 2025-2030
TOJIBI.

B uém ocHOBHBIE NpewMymiecTBa M HepocTaTku Ombnmmorek Pandas, Polars m Dask mpu
00paboTKe OOIBIINX JaHHBIX?

CpaBaute PyTorch u TensorFlow/Keras mo yao0c¢TBy pa3paboTKu, CKOPOCTH OOy4YEHUS U
skocucteMe B 2025-2030 romax.

Yro Brirouaet B ce0s axocucteMa Hugging Face? HazoBute €€ 0CHOBHBIE KOMITOHEHTBI M UX
Ha3Ha4YCHHUE.

UYro takoe LoORA 1 QLoRA? Korza ux UCronb3yloT BMECTO MOJHOTO J000yUeHHsI OOIIBIIOMN
Moienau?

[lepeuncnure momyaspHbIE UHCTPYMEHTHI ISl JIOKAIBHOTO 3amycka u uHpepenca LLM B
2025-2030 romax u UX KIIFOYEBbIE OCOOEHHOCTH.

B uém paszammna mexay LangChain m Llamalndex? Jlns kakux 3amad Kaxabld U3 HHUX
npeanouTuTeNbHee?

Onummre npuHImn padotsl Retrieval-Augmented Generation (RAG). Kakue nHCTpyMEHTBI
HY’KHBI JU1s1 peanu3auuu RAG-naiinnaiina?

Kakue coBpemeHHbIe MoJenu W OWOIMOTEKH HCHONB3YIOTCA s object detection B
2025-2030 rogax? CpaBuute YOLOvV11 u Detectron2.

HazoBure ocHOBHBIE KOMITIOHEHTHI 3KocucTeMbl Stable Diffusion u ux HazHaueHwue.
[lepeuncnure nomynspHble BEKTOPHBIE 0a3bl TaHHBIX IS 3a/1a4 CEMaHTHUECKOTO MOUCKa U
RAG. B uém ux ocHOBHBIE paznnyuus?

Kakue MHCTpyMEHTBHI TpEeKHHra SKCIEpUMEHTOB Haubojee pacrnpocTpaHeHbl? CpaBHHUTE
MLflow u Weights & Biases.

Uro takoe DVC u kak 0HO HoMoraer o0ecrneuynTs BOCIPOU3BOAUMOCTh ML-3KkcriepuMeHTOB?
[lepeuncnnre OCHOBHBIE CTIOCOOBI AeTUI0s Mojienel B production U UX KIIOUEBbIE pa3INyusl.
Kakne meronsl ontuMm3anuu HHPEpeHca OOJBIIMX MoJeiel Hanbosiee aKTyalbHBI B
2025-2030 romax?

Kak opranuzoBatb MOHUTOPUHT Mojenu B production? Kakue MeTpUKH U MHCTPYMEHTHI
HCIIOJIb3YIOTCA?

Uro takoe data drift u concept drift? Kak ux obHapyxuBath u pearupoBaTh?

Onummre tTunmnaabd end-to-end production-naiituraiin M -pemieHus oT JaHHBIX 10 ICTIION
Y MOHUTOPUHTA.

Kaxkue nyumme npaktuku CI/CD npumenstorcst B ML-tipoekTax B 20252030 romax?
CpaBHUTE CKOPOCTH U KauecTBO HHPpepeHca oTKpbIThiX LLM npu nokansHoM 3amycke (Llama
3.1, Mistral, Qwen2, Gemma-2).

Kak ObIcTpo co3nmaTh AeMOHCTpauuOHHbIM uHTEepdeiic st LLM-npunoxenus? CpaBHuUTE
Gradio, Streamlit u Chainlit.

B xakux cinyuasix npeanoutuTenbHee TokanbHbIN nHpepenc LLM, a B kakux o0naunbsie API?
Kax unTerpupoBaTh BekTOpHYI0 0a3zy naHHbIXx, LLM u monb3oBareiabckuii uHTepdeiic B
enunyto RAG-cucremy?

HazoBure TunuuHble oMok npu nepexonae Moaenu u3 Jupyter B production u crnoco6sl ux
n30eKaTh ¢ HIOMOIIBIO COBPEMEHHOT'O CTeKa MHCTPYMEHTOB.
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