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ba3oBaga MHPopMaL Mg MO KypcCy

NMpoaonXuUTeNbHOCTb Kypca

26 Hepenb, 104 akageMU4ecKnx Yaca famB-ceccum n npakTnyeckom pabotol (Core) +
A0nosiHuTeNnbHble Pro/Bonus-akTUBHOCTH

CToMOCTb O6y4YeHuUs
400 000 TeHre

OnucaHue Kypca

Kypc rotoBuUT HaumHarowmx paspabotynkos K ponu Junior Al Engineer, cnocobHbIX co3gaBaTb
bYHKUMOHanbHble Al-NPUNOXEHNA N MYNbTUAreHTHble CUCTEMbI Ha 6a3e COBPEMEHHbIX
LLM-TexHonorunn. NporpamMma coyetaeT NpakTUYECKOE OCBOEHNE NHCTPYMEHTOB (CrewAl,
LangChain, Supabase, Ollama) ¢ ¢yHAamMeHTanbHbIM NoHMMaHneM Al-workflow: oT npomMnToB ”
Retrieval Augmented Generation fo gennos n MoHUTopuHra. AKUeHT Ha "“learning-by-building":
Kaxgble 2 Hefenu MUHN-NPOEKT, B duHane — pabounnn MVP ¢ ¢poHTeHaoM. Al-Mentor 24/7 v
Xnson TA noMoraroT HOBMYKaM MPONTU BECb NyTb 6€3 TEXHUYECKUMX NPOBaos.

LleneBas ayautopusd

e Junior-paspaboTumnkn n BbiNyckHMKK Python/Data-Science MHTEHCUBOB, XenatoLwmne BbINTun
Ha Al-cTek.

o CTyOeHTbl TEXHMYECKUX BY30B, KOTOPbIM HYy>XeH hands-on onbIT ¢ LLM 1 MynbTHUareHTHbIMK
cuctemMamu.

o HauunHatowme ML/Al-nHXeHepbl, ocBamBarome npakTmky RAG, CrewAl n gennos.

o PaspaboTunku ns cmexHblx obnacten (backend/front-end), cTpemswmecs nepentun B
fast-growing pbiHOK Generative Al.
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YpoBeHb NOANOTOBKU U KBaNIMPUKALLMOHHbIE Tpe6oBaHUA

HayanbHbii / Ana a6CcoMoOTHbIX HOBUYKOB.
MuHUMYM AN 3a4ncneHns

» [OTOBHOCTb NpoWTK 5-gHeBHbIN Starter Bootcamp (Python Basics, Git, Docker, HTTP).

« Jlornyeckoe MbllneHne, 6as3oBoe NpeacTaBeHne o NPOrPaMMUPOBAHNN N CTPYKTYpPax
OaHHbIX.

)KenaTtesibHo

o basoBble HaBblkM NOOOro f3blka MNPOrpaMMmUpPoBaHUA.

e AHrMNCKNIN B1+ gna 4yTeHns Texa0KoB.

[‘naBHOe — BbICOKaaA MOTUBALINS U TOTOBHOCTb €XeHeAeNbHO NcaTb U AennouTb paboyunii
Kop.

Llenb Kypca

MogrotoBuTb Junior Al-MHXeHepoB, CMOCOGHbBIX MPOEKTUPOBATb, Peann3oBbIBaTb U AENNOUTb
LLM-npunoxeHns n MynbTuareHTHble CUCTEMbI, pellaloL e peanbHble 6U3Hec-3agaun.

3apaym Kypca

1. OcBouTb Al-accuctmpoBaHHbin workflow paspaboTku (Cursor, Replit Agent).

. Hayuntbcsa ¢opmynnposatb apPeKTUBHbIE MPOMNTbI U CTPOUTL Lenodkn LangChain.
. MocTpoutb RAG-cucTteMsbl ¢ Supabase/pgvector n rubpuaHbIM NOUCKOM.

. PaspaboTtatb MHOroareHTHble peweHnsa ¢ CrewAl n MCP-uHTerpaumamu.

. 3anyckaTb flokanbHble Mogenu B Ollama v npoBoauTb 6a308bii fine-tuning (LORA/QLORA).

o o B~ WD

. KoHTenHepusmpoaTb cepBuchl Ha FastAPI n oprannsosbiBatb CI/CD, nornposaHue v
6e30nacHoCTb.

7. CoopmupoBaTb NOPTHONNO N3 S MUHU-NPOEKTOB N ogHoro Capstone-MVP.
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dopmMaT obyueHuna
e Tun: OHNanH-KYypPC C XMBbIMU BOPKLUOMAMN U MOCTOAHHON MEHTOPCKOM NOALEPXKKON.

o CTpyKTypa Hegenu:
1. Core-ceccusa (= 60 MyH Teopum + live code-along)
2. NMpaKTuka — MUHN-NPOEKT C aBTOTECTaMn N 06paTHOM CBA3bIO
3. Pro-ceccusa (20-30 MuH yrny6néHHblii pa3bop, onumnoHanbHo, extra-credit)

o [Moppoepxka:
* 1uBon Teaching Assistant (exxeHegenbHble Office Hours 14)
o Al-Mentor-60T1 24/7 (Tpek nporpecca, HanoMuHaHus, Q&A)

o MMnatdopmbl: Google Meet (live), GitHub Classroom (kog), Telegram-yaT (onepaTuBHbIE
BOMPOCHI).

o OueHuBaHue: aBToTecTbl Core + peBbto TA; Pro/Bonus-akTuBHOCTKU gatoT Ao 30 %
extra-credit K ”TOrOBOMy CYETY.

dopmMaT 3aHATUMN
» ExkeHepenbHble name-Bopkwornbl (Core): 45 MuH Teopun + Q&A.

e Pro-ceccuun (yrny6néHHbin noTok): 20-30 MUH AEMOHCTpaL M1 NPOABUHYTbIX MPUEMOB U
best-practice.

¢ Q&A B KOHLe Kaxaon Core-ceccuu: 15 MUH.
o Office Hours oT TA: 14 kaxgyto Hegesno B 3apaHee OrOBOPEHHbIN CNOT.
o Demo-review MUHU-NPOEKTA: Kaxable 2 Hefienu KOpOoTKNN pas3bop BbIMONHEHHbIX paborT.

e 3anuncu Bcex live-ceccuin n TanMKoAbl BblKNaablBatOTCS B TeueHmne 24 u.

MnatdopmMa pna obyvyeHusa

e Google Meet (c aBTo3anucbto): Live-ceccum & Q&A

GitHub Classroom (private repos, Cl): XpaHeHue Koaa 1 aBTOTECTb!

JupyterLite B 6paysepe / Google Colab: MIHTepakTUBHbIE HOYTOYKM

Supabase sandbox (pgvector, Auth): MpoekTbl & 6a3bl AaHHbIX

Telegram: obwuin yaT + Al-60T 24/7: KoMmMyHukaums & Al-Mentor

Notion workspace: MaTepuanbl & TPEKUHI nporpecca

Bce MHCTpyMeHTbl 6ecnnaTtHbl 4na CTyAeHTa; AOCTYN U MHCTPYKUUK BbligaroTcsa Ha Hepene O.
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MeprnoaANYHOCTb 3aHATUMN
e Core-BopkLion: 1 pas B Hegeno (cpepa, 19:00-20:00 ALMT).

Pro-ceccus (dakynbtat): 1 pas B Hegeno (NaTHuua, 20:00-20:30 ALMT).

Office Hours TA: exxeHegenbHo, 14 (cy66oTa).

MWHU-NPOEKT: KaXable 2 Hefenn - chada B BocKpeceHbe Ao 23:59.

Capstone-crnpuHT: Hegenn 21-26 — HenpepbiBHaA paboTa + eXxeHenenbHble YeK-UHbI.

Ob6uwan HegenbHana Harpyska: 6-8 4 Core (nekuun + NpoekT) + 2-3 4 Pro (onuyMoHanbHo).

HaBblku / pe3ynbTaTbl Mo 3aBepLUEeHUM

TexHn4yeckmne KoMneTeHuun

-_

. Python 312 gna 3apgay Al-uHxeHepun, Git-workflow.

. MpoMAT-NHXNHUPWHT: Zero/Few-shot, CoT, dyHKLMN Mogenen.

. Pabota c LLM API (OpenAl, Anthropic, nokanbHble mogenu B Ollama).

. LangChain & CrewAl: nocTpoeHue uenoyek, ReAct-areHTbl, MynbTUareHTHbIE€ CUCTEMDI.
. Retrieval Augmented Generation: pgvector, hybrid search, RRF, MOHUTOpUHI KayecTBa.
. MCP-uHTerpauuu, Supabase (Auth, RLS) + FastAPI backend.

. Docker, CI/CD (Railway/Vercel), 6a3oBbiin DevSecOps u cost-tracking.

. LoORA/QLoRA-fine-tuning ManeHbkux Mmogenen.

. React/Next.js ppoHTeHg, + nHTerpaumsa ¢ LLM-6akeHgoMm.

PesynbtaTtbl nopTtdonuo
e 5 MUMHN-NPOEKTOB (4aT-60T, areHT, RAG, noKanbHbIA aCCUCTEHT, AEeN/T0ON-CEPBUC).
« 1 Capstone MVP (Supabase + CrewAl + MCP + React) c live-demo 1 yntaembiM KOLOM.

e GitHub-npoounb c aBToTectamun Cl n odopmMneHHon AOKYMEHTaLNen.

KBanudpukauma no 3aBepLuieHUU

Junior Al Engineer / Al Application Developer. BbinyCKH/UK roTOB:
e MPOXOAUTb TEXHUYECKOE NHTEPBLIO Ha junior-nosnyuo no LLM/RAG/agent-cTeky;
e CaMOCTOATENbHO cobpaTtb U 3agennontb AI-MVP nopg 3agayy manoro 6musHeca;

e BECTU cost-oueHKY 1 6a30BOE€ MOHUTOPUHI-NormposaHmne LLM-cepBucos.

Mo aaHHbIM Glassdoor u local market, Junior Al-uHeHepbl (LLM-stack) nonyyatoT $25-35K B
rog B CHIM n $80-120K B CLUA; cnpoc pacTéT >3x rog-k-rogy.
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JononHuTenbHaa UHGoOpPMaLMS Mo Kypcy

MeTopgonornyeckas 6asa

» Project-Based Learning (PBL): Becb MaTepwuan 3akpenssieTcs Yepes Cepuo MUHN-TIPOEKTOB
n pMHanbHbI MVP.

o [iByxcnonHaa mogenb Core [ Pro: o6a3aTesnibHbIi MUHUMaNbHbIN O6bEM + YriyOnéHHble
3afaHuAa ONa Xenaruwmx.

o Al-Assisted Development: akTuBHOe ncnosnb3oBaHune Cursor, Replit Agent n Al-Mentor-6oTa
ANA reHepaunm n pedakTopuHra koga.

e Code-Along-HoyTOyKu: roToBble WwabnoHbl JupyterLite/Colab cHMXaroT nopor Bxoaa.

o Cl + aBToTecTbl: GitHub Classroom npoBepsieT KOPPEKTHOCTb peLlleHnn cpasy rnocne git
push.

CoOTHOLWEeHne Teopun [/ NPaKTUKH
e Teopus = 30 % (Core-BopkLuonbl, Pro-pas6opbl).
e [lpakTuka = 70 % (MnHM-NpoekTbl, Capstone, Bonus-xakaToHbl).

o Kaxkgble 2 Hegenu — «To4dka nobegbi»: caada paboTarolero NnpoToTmna N PEBLIO.

OHnaitH-cTa)Xkuposku n Bonus-tpek

e 48-4yacoBoW xakaToH nocne Hegenun 20: o 5 % extra-credit.

e CTyneHTbl C UToroBbiM CYETOM = 90 % nonydaroT fast-track Ha cTaXXMPOBKM B MAapTHEPCKUX
ctapTtanax (2-3 mec).

BbINYCKHUKN «C OT/IMYMEM» MOTYT BEPHYTbCSA B C/ieAyroLeM NOTOKe Kak onnaymBaemMblie TA.
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MpenopaBaTesiIbCKUM COCTaB
Beayw,nin UHCTPYKTOP

» Jleounp NrenbBNXx — coocHoBaTtesb Al automation agency, Cognitive Architect, Lead Al PM,
npenogasaTenb C onbITOM paboTbl ¢ 6onee yem 1000 cTyneHToB, aBTop MCP-Builder

e yutaet Core-nekuunu, nposoant AMA n Demo Day, yTBepgaeT 3agaHus.

Teaching Assistant (= 1)
» Middle Al Engineer c onbiToM LangChain, Supabase, CrewAl; npakTuUK U3 MHAYCTPUN.

e [lpoBepseT Core-kop, Benéet Office Hours, naét nepcoHanbHyt0 06paTHYH CBA3b.

Al-Mentor-6oT

o KacTtomMHas Bepcusa GPT-40, HaTpeHMpOBaHHaA Ha MaTepuanax Kypca u
GitHub-penosutopusx.

o 24/7 Q&A, nporpecc-Tpekep, HaNOMUHaHWA, afanTUBHbIE PEKOMEHSALINMN.

CooTtHowweHune 1 xunBoi TA Ha Kaxxgble ~30 cTyaeHToB; npu Habope > 40 JyenoBek
gobasnsaetcs BTopon TA.
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anFJ'IaLIJeHHbIe CrnmnKepbl

HDapbsa CokonoBa
Al-Engineer, Google Developer Expert (GenAl)

MaBen AMuTtpues

Data Scientist, ex-Microsoft (metrics & evaluation)

Huk Makdnan
CEO Hybrain Ltd., Al-akcnepTt

PycnaH Cbi3ablKOB

npomnT-nHxeHep Higgsfield Al

MepeT TypuH

akcnepT knbepbesonacHocTn, N1 6enbin xakep PK

MakcaTt bekec

Al-akcnepT, paspaboTumk

Huk LUnpo6okos

KopayHaep, Al nHxxeHep 1 6usges @TensorSense

Taanau O)kymabaeB
dayHpep Growthhungry Academy, akc @google

ynyré6ek Llapunos

npegnpuHuMaTens, 6usHec-6norep, snageney 6peHgos SHOQAN
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YyebHaqa nporpaMmMa Kypca
no Heaenam
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Moaynb 1 (Hepenu 1-4)

Al Agents
Hepensa Core-Tembl
WS Y1o Takoe LLM? Kak oHu paboTatoT

(BbICOKoypOBHeBO). TOKeHbI, KOHTEKCTHOE OKHO.

W6 O630p nonynsapHbix LLM (GPT, Claude, Gemini).
Pabota ¢ OpenAl API: knto4n, 3anpochbl, OTBETHI.

W7 OcHoBbl Prompt Engineering: Zero-shot, Few-shot
prompting. TemnepaTypa v gpyrvue napameTpbl

W8 MpoABUHYTbIE TEXHUKU NPOMMTUHra (BBEAEHME):
Chain-of-Thought. MNpakTuka HannucaHus
90 PEeKTUBHbBIX NPOMMTOB.

MuHu-npoekt MP-1

yaT-60T MCP (3aBepluaeTca Ha Hepene 4).

Pro-yrny6neHue

DSPy quick-tour

GitHub Actions CI

Webhook-gemo

PromptTemplates
advanced
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Moaynb 2 (Hepenwu 5-8)

Al Agents
Hepensa Core-Tembl
W5 ReAct-areHT (04MHOYHbIN)
W6 CrewAl: ponu, 3agayn, MHCTPYMEHTbI
W7 NHTerpaums BHewHnx API, web-scraping
W8 Cuctema ns 2-3 areHtoB Ha CrewAl

MuHu-npoekt MP-2

ABTOMaTM3aLmA 6VI3H€C-I'IpOLl,eCC8 MY/bTUAreHTHOM CUCTEMOW.

Pro-yrny6neHue

Tool-calling

Thread-safe memory

Parallel agents

LangGraph intro
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Moaynb 3 (Heaenu 9-12)

Production RAG & Vector DB

Hepens Core-TeMbl Pro-yrny6neHue
W9 RAG 101, pgvector B Supabase Self-Query Retriever
W10 Pinecone vs Qdrant vs pgvector (benchmark) Recall-Bias Tuning
W11 Hybrid Search, RRF, Re-ranking ColBERT-Reranker
W12 Chunking, Caching, A/B-TecTbl RAPTOR Pipeline

MuHu-npoekt MP-3

Enterprise-ypoBHs RAG-cuctema.
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Moaynb 4 (Hepenwu 13-16)

Local Models & Fine-Tuning

Hepensa Core-Tembl
W13 Ollama: yctaHoBka, REST API
W14 MopgenbHbI 300napk (Llama, Mistral, Mixtral)
W15 NHTerpauma nokanbHbIX Mogenen, streaming
W16 LoRA/QLORA fine-tuning Basics

MuHu-npoekt MP-4

nokanbHbIN Al-aCCUCTEHT CO creunanmsaumnen.

Pro-yrny6neHue

GPU-vs-CPU latency

Bbibop mogenu nog,

3ajauvy

yl'lpaBJ'IeHI/Ie NnamMATbiO

Quantization tricks
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Moaynb 5 (Hepenu 17-20)

Deployment, Monitoring & Security

Hepens Core-TemMbl
W17 JlornpoBaHue, cost-tracking, MeTpuku
W18 FastAPl + Docker, KOHTeHepu3aLusa
W18 Cl/CD (Railway / Vercel)
W19 Security basics: rate-limit, validation

MuHu-npoekTt MP-5

[ennon n MOHUTOPUHTr LLM-cepBuca.

Pro-yrny6neHue

Prometheus + Grafana

Multi-Stage builds

Blue-Green deploy

JWT-hardening,
OWASP Top-10
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Capstone MVP-Tpek (Heaenu 21-26)

Capstone-npoeKT U cnepyouwme warum

Hepens Core-TeMbl Pro-yrny6neHue
W21 Bbibop TeMbl, apxutekTypa Business-canvas
W22 Supabase: Auth, B, RLS Row-level analytics
W23 MCP-cepBepbl, BHELLHWE UHTErpaunm Async workers
w24 CrewAl-areHT + FastAPI backend Tool-priority tuning
W25 React/Next.js GpoHTeHA, TecCThl Framer Motion UX
W26 Demo Day: npeseHTauma, KO4-PEBbLIO Growth-roadmap

duHaNbHbIN pe3ynbTaT

MVP-npunoxeHune (Supabase + CrewAl + MCP + React) 3agennoeHo,
npoaeMoHCcTpupoBaHo live, kog npoxoaunt Cl-TecTbl.

Bcero akagemunyeckmnx yacos live: 5 (Bootcamp) + 26 = 31y
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OTcneXXmnBaHune pa3BuUTUA
oby4yaroLumnxcs

 [porpecc-pawbopn B Notion: aBToMaTunyeckasa cuHxpoHmsayuma ¢ GitHub (npoxoxaeHue
aBTOTECTOB, KonnyecTBO pull request, BpeMsa coaun).

e Al-Mentor nor-TpekuHr: 60T PUKCUPYET BONPOCHI CTYAEHTa, OTMeYaeT «npobenbl» 1
npeanaraeT NOBTOPEHME.

e Yek-nonHTbl KayecTBa Koga: Hegenn 4, 8,12,16, 20 — TA oueHMBaeT CTU/b, OKYMEHTaLWHo,
TECTbI; BbIAAET «3€IEHYIO NTaMMNOYKY» UK nnaH gopaboTok.

o MUWHM-KBU3bI B KOHLLE Kaxgoro moayns (10 sonpocos, open-book, = 60 % gns
NPOXOXAEHNS).

o Weekly Office Hours: TA oTMe4aeT aKTUBHOCTb, Oa€T MHOUBUAYaNbHbIE pEKOMeHOaL .
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Kputepmm oLueHKUN ycrneBaeMoCTU
CTyJJ,eHTOB/OT‘-I NCreHn4d

CucrteMa oLueHKHU

Kypc cTpouTca BOKPYT BbIMNOJIHEHUA NPaKTUYEeCKUX NPOEKTOoB. KaXayko Hefeno CTyAeHThI
co3patoT PyHKLUMOHaNnbHble MOAYNN — OT NPOCTbIX CKPUMNTOB 4,0 MOJIHOLLEHHOW UHTerpauum c
LLM n BekTOpHbIMU B[1. ABTOTECTbI rapaHTUPYHOT KOPPEKTHOCTb peLleHns, nocne Yyero
cnepyert peer-review u pasBépHyTas obpaTHasa cBA3b OT TA. UToromMm oby4yeHns cCTaHOBUTCS
3awumta Capstone-MVP Ha Demo Day nepepf, akcnepTHON KOMUCCUEN.

KoMnoHeHT Bec B uToroeou oueHke YcnoBusi npoxoXXaeHus
Core-muHn-npoe 70 % 270 % aBTOTECTOB + KOO-PEBbLID «3€NEHbIN»
KTbl (5 Wwrt.)
Pro-zapgaHusa + 0o 30 % extra-credit yuyuTbiBaroTCA cBepx Core-6annos; MOryT
Bonus-akTnBHO KOMMeHCUpoBaTb
CcTHn
Capstone MVP Pass/Fail (gonyck npu Live-demo, Cl-TecTbl V/, Koa-peBbio TA v

Core =270 %)

CepTudumkarol:
o Standard — Core =270 %, Capstone Pass.

o With Distinction — obwuin cyéT = 90 % (KnoueByro ponb UrpatT Pro/Bonus).

OTuncneHue
o HeBbinosHeHne > 30 % Core-3agaHunin B CPOK.
o Core-cpegHun <60 % nocrne noBTOPHOW MOMbITKW.

+ HesBka Ha Demo Day 6e3 yBaXXutesibHoM NpUYnHbI.
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Kputepum otébopa CTyaAeHTOB

1. MoTuBaLuMOHHOE 3Cce

(mo 500 cnog): «[MoyeMy A xo4y cTaTb Al-MHXEHEPOM?»

2. Starter Bootcamp 3aBepLUéH

CKPUMT «4aT-9XO0» NPOXOOUT aBTOTECTbI.

3. TexHN4YeckKoe UHTepPBbIO

(20 MWH OHNaWH): OCHOBbI NOTMKK, NCEBAOKOA, PeLleHns NPOCToN 3aaa4n, 6a3oBble
HTTP-noHATUA.

4. TecT-3agaHUe pre-course:

(o 300HanucaTb ManeHbkuin Python-ckpunt (punbTp CSV) 3a 3 AHA. cnoB): «Kak s BUXY CBOH
Kapbepy yepes 5 net?»

5. AHIMTMAUCKUU A3bIK:

NMOHUMaHWEe TEXHMYECKON AOKYMEHTaUun (ypoBeHb B1+ pekoMeHayeTcs, HO He obsisaTeneH) —
NnpoBepsieTCs Ha UHTEPBLHO.

MakcumarnbHbI Habop — 60 CTYAEHTOB; NPW NPEBbILLIEHNN KOHKYPCHOMN 3aBKN YYUTbIBAKOTCS:
KayecTBo acce (40 %), nitepsbro (40 %), CKOPOCTb BbINOHEHUA TecT-ckpunTta (20 %).
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leHepanbHbin anpekTop TOO «Al Land»

KowaHoB Mar>aH Na3nsosuny




