JIABOPATOPHA POBOTA Ne 3. PO3POBKA TA PO3IHIUPEHHSA
O YHKIIOHAJIBHOCTI AI-ATEHTA 3 BUKOPUCTAHHAM LANGCHAIN
TA LANGGRAPH

Meta: HaBuutucs anamizyBatu icHyroumid ko Al-arenra, pospoOmenoro Ha 6a3i LangChain.
Hapuutuce mpairoBatu 3 kimodoBuMu komrmoneHtamu LangChain: LLM, Prompt Templates, Output
Parsers, Chains (LCEL). HaBunutuch cTBOproBaTH Ta iHTerpyBatH BiacHi iHcTpymeHTH (Tools) mis
areHTa. 3aKpilUTH 3HAHHS MPO apXiTeKTypy ReAct-areHTiB, BaXJIHMBICTb CUCTEMHHUX IPOMIITIB Ta
aBTOHOMHI poOoui npouecu. OTpUMaTH MPaKTHYHUI JOCBi MOoAUdIKaIlil Ta PO3MUPEHHS 1CHYIOUO1

KOZI0BOI 0a3m.

Teopernuni Bitomocri

Al-areHT — 116 aBTOHOMHAa CHCTE€Ma, W0 BHMKOPUCTOBYE BEIMKY MOBHY Mozenb (LLM) sk
HEHTPAIBHUN «MO30K» JUIsl IPUMHATTS pillIeHb Ta BUKOHAHHA Jiil. EQeKTHBHICTh areHTa 3ajeXnuTh
HE TITBKH Bi moTyxHocTi LLM, ane i Big Horo 34aTHOCTI B3a€EMOISTH 13 30BHIIIHIM cBiTOM. [{to
B3aemojir0 3abe3neuyroTh iHCTpyMeHTH (Tools) — ¢yHKIil, sSKi areHT MOXe BUKJIMKATH IS
JOCTyMy A0 JaHUX, CepBICiB a00 BUKOHAHHS oOmepaiiid, mo HexoctymnHi camiit LLM (Hampukian,

MOIIYK B IHTEpHETI, poboTa 3 aiimamu, noctyn 1o API).

LangChain — npoigauii ¢peiimMBOopk s po3poOku gonmatkiB Ha 06a3i LLM. Bin Buctymae sk
MOTY>KHUHM OPKECTPATOP, 10 O3BOJISIE MOEAHYBATH MOBHI MOJIETI 13 30BHIIIHIMU JDKEPEIaMH TaHUX
Ta cepBicamu. DyHIamMeHTanbHa ifes (QpelMBOPKY MoJsirae B MOIYJbHIM KoMmo3uuii. 3aMicTh
HaIKMCaHHS MOHOJIITHOTO KOXy po3poOHuku BuKopucTOBYIOTH LangChain Expression Language
(LCEL), mo6 cTBOproBaTH IOTOKHM OOpPOOKH JaHUX, 3’€IHYIOUM OKpPEMi KOMIIOHEHTH, TaKi SK
MPOMITH, MOJENl Ta Tapcepu BHBOAY, B e€nuHmi JnaHioxkok. Came LangChain Hamae TOTOBI
peaiizanii Ans areHTiB, Takux K ReAct, Ta cpolitye mporiec CTBOPEHHS Ta IHTerparlii iHCTpyMEHTIB,
nepeTBoprotoun 3BuuaiiHi Python-dyHkmii Ha moryxHi iHCTpyMeHTH, nocTynHi anst LLM. Okpim
bOT0, PPEUMBOPK MICTUTh IHCTPYMEHTH JIJIs1 POOOTH 3 IMaM’SITTIO, IO JI03BOJISE€ areHTaM IaM’ ITaTH
MOTNIEPE/IHI B3a€EMO/II, a TAaKOXX MEXaHI3MHU [JIi POOOTH 3 JMOKYMEHTaMH Ta 0a3aMu JaHUX IS

noOyaoBU cucTeM JonoBHEHOT renepaiii (RAG).



3ABJIAHHA IJI51 BCIX BAPIAHTIB

Kpoxk 1. O3HaiioMJeHHSA 3 TPOCKTOM TAa HAJAIITYBAHHS CePeI0BHIIA

1. OsnaitomTecs 3 HaaHOKO KOJIOBOIO 0azoro (dainum agent.py, config.py, routes/analysis.py TOIo).
[Ipoanami3yiiTe, SK CTBOPIOETBCS areHT (create agent executor), SKi  1HCTPYMEHTH
(TavilySearch) iomy HagaHO 3a 3aMOBUYYBaHHSM, Ta sIK BiH iHTerpoBanuii y FastAPI-noxarox.

2. Hanamryiite pobode cepepoBUILe: BCTAHOBITH yCi 3aJI€KHOCTI 3 requirements.txt, CTBOPITb .env
¢aiin Ta Hamaiite HeoOXxinHi API-kmroui (Google, Tavily, LangGraph).

3. 3amycTiTh MPOEKT Ta MEPEKOHAWTECh, IO BiH mpamtoe. [Iporectyiite Brimanky «Al Agenty,

MOCTaBUBIIN HOMY 3alWTaHHs, 10 BUMAarae MOUIyKy B IHTEPHETI.

4. TlpuaymaiiTe Ta ONMUIIITH i€ 1JIsl HOBOTO iHCTPYMEHTA, IKUi OyB O KopucHUM 151 «Al-
aACHCTEHTa».

Incmpymenm mae eukonysamu 0ito, 5Ky LLM He mooice 3pooumu camocmiuno (Hanpuxiao,
MOYHUL PO3PAXYHOK, 36ePHEHHS 00 CReYUDIuHUX OaHux, 3anuc y gatin).

5. Onmuwitsk inerw s Al-arenTa, skuii 0M BUKOPHCTOBYBAB ICHYIOYHH iHCTPYMEHT MOLIYKY

Ta Balll HOBUIl IHCTPYMEHT /IJIsl BUPillIEHHSI KOMILJIEKCHOI 3a1ay4i.

o Jlaiime acenmy Ha38y (nanp., «Al-Ilnanysanvuux [locoouy, «Haykosuii Acucmenmpy).

o  Cohopmyniotime 01 HbO20 KOHKPEMHY, 8UCOKOPIGHEBY MeMY, AKA OeMOHCMPYE CRINbHY
pobomy incmpymeHmis.

o  Onuwims, IK came azeHm 06yoe UKOPUCMOBY8AMU IHCMPYMEHM 08 00CACHEHHs Memu.

Kpoxk 2. TexHiuga peajizanis

1. CrBopith HOBMIi Python-¢aiia nis Bamoro ckpunra (Hanp., lab_main.py).
2. Bam CKpunT NOBHHEH MiCTUTH:

o [niyianizayito LLM (modicna 3ano3uyumu 102iKy 3 config.py).

o  CmeopenHs 6auio2co0 KAcCmomHo2o iHcmpymenma. Hanuwims Python-gyukyito ons eéauioco
iHcmpymenma ma nepemeopims ii Ha inHcmpymenm oaa LangChain 3a 0onomozcoro
Odexopamopa @tool. He 3a6ydvme dodamu demanvruti onuc (docstring) 0o @hynxyii — acenm
OyOe suxopucmosyeamu yeti Onuc, oo 3po3ymimu, KOJIU GUKIUKAMU THCMPYMEHM.



o [niyianizayito cmanoapmuux incmpymenmis (nanp., TavilySearch).

e Cmeopenns agent executor 3 HNOBHUM CHUCKOM I[HCmMpymMeHmie (cmaHOapmui + eawt
KACMOMHUIL).

®  DopmyniosanHs KoOHKpemHO20 3a80anHsa (task), ske acenm mae GuKomamu A6MOHOMHO,
BUKOPUCMOBYIOUU 8aULT THCMPYMEHMU.

®  AcumxpoHHUl 3aNyCK a2eHma ma 8usio pe3yibmamy.

®  3a b6asxcannam, pobime 6YOb-sKi 3MIHU Y ROMOYHIU apXimeKkmypi ma 3micmi ¢haiinis.

Kpoxk 3. IlinroroBka 3BiTY

OdopMiTh 3BIT 32 HACTYIIHOIO CTPYKTYPOIO:

1. Tema, mema pobomu.

2. Onuc idei ma 3a60anHs ONIsl A2eHMA: HA364 A2eHMA, U020 Memda ma CYeHapil 6UKOPUCHAHHS,
ONUC CMBOPEHO20 THCMPYMEHMA.

3. Xio pobomu: nosHuil KOO CKpUnNma 3 KOMEHmMapsamu ma ONUCOM KIHOYOBUX YACMUH (CIMBOPeHHs
iHcmpymenma, KoHgicypayis acenma,).

4. Pesynbmamu BUKOHAHHA: CKPIHWOM KOHCONI 3 no2amu pobomu azcenma (verbose=True), Oe
BUOHO 1020 «OYMKUY MA BUKIUKU [HCMpYMeHmis. Akujo azenm cmeoproe apmegaxm (¢atin),
dodamu 1i020 Micm.

5. Bucnosku: wo e0anocs peanizyéamu, 3 AKUMU MPYOHOWAMU 3IMKHYAUCA (Hanp., azeHm
HeNpasuibHO BUKIUKAE [HCMPYMEHM, NpobiemMu 3 NPOMAMOM), Ma SAK MONICHA NOKPAWUMU
azenma.



X1 POBOTHU

Yacruna 1. HanamryBaHHS cepel0BHINA Ta 3alyCK 0230BOT0 MPOEKTY.

Ileped mum, Ax cmeoproéamu 61ACHI KOMHOHEHMU, HeOOXIOHO pPO32OPHYMU MA Npomecmyeamu
bazo8y eepcito 000amky, wo 003601UMb 6AM O3HAUOMUMUCA 3 1020 apXimeKmypow ma

nepexkoramucs, o saute cepe()oeuu;e HAJlaunmoeaHo npaeujlbHo.

Orasig TEXHOJIOTIYHOTO CTEKY

o FastAPI: o6exeno-gpetimsopk. Obpanuii 3a WEUOKICMb, CYYACHICMb MA A8MOMAMUYHY
2eHepayito 0OKyMeHmauyii.

e LangChain: oprxecmpayia Al-onepayiu. /[o36éonae neeko cmeoprosamu nanyrodxcku Al-
onepayii, 8UKOPUCMOBY8amu wabioHu, ompumysamu cmpykmyposaruti 6ugio (JSON) ma
00poOIAMU NOMUTKU.

o Google Gemini: mooenv wmyunozo inmenexmy. Obpana uepe3 O0OCMYNHICMb, BUCOK)Y
NPOOYKMUBHICMb MA MYIbMUMOOANbHI MONCIUBOCMI (MeKcm + 300padceHHs).

o Tavily Al: nowykosuii cepsic 011 Oocnioxcens. Hadae skicui pezyromamu nowyky,
onmumizogani ona Al-acenmis.

e Pydantic: sanioayis oanux. 3abe3neuye be3nexy munieé ma asmMoMamuyHy 8anioayilo 6XiOHUx
Ma BUXIOHUX OAHUX.

e Python 3.11+: mosa npocpamysanHsi.

Kpoxk 1. KiionHyBaHHS peno3uTopiio Ta CTBOPEHHsI CTPYKTYpH

Cnouamxy 3asaumadxcme npoexm 3 GitHub.

git clone https://github.com/Fl-bot/langchain sample.git
cd construction-ai/backend

Kpoxk 2. CTtBopeHHsI Ta akTHBaLis BipTyaJIbHOI'O cepeI0BHINA

I3onoemo 3anesxcnocmi eauioeo npoekmy 8i0 cUCMeMHUX.

# CTBOpPEeHHS cepenoBMIla
python -m venv venv



# Windows:
venv\Scripts\activate

# Mac/Linux:

source venv/bin/activate

Kpox 3. BctanoB/IeHHS 3a/1eKHOCT e

Bcmanosims yci neobxioni 6ioniomexu 3 ¢aiiny requirements.txt.

pip install --upgrade pip
pip install -r requirements.txt

Kpok 4. HanamryBaHHsI 3SMiHHMX cepe0BHIIA
3minni cepedosuwa 00380110mb  30epicamu  KOHQDIOeHYIUHY HGopMayilo oKkpemo 8i0 KOoOy.

Cmeopimyb ¢haiin .env y kopenesiu nanyi backend/ ma 3anoenims 11020 3a 3pazkom 3 .env.example.

Bwmict ¢aity .env:

GOOGLE API KEY=AIzaSy...Ball KJOY TYT

TAVILY API KEY=tvly-...Ball KJKY TyT

LANGCHAIN TRACING V2=true

LANGCHAIN ENDPOINT=https://api.smith.langchain.com

LANGCHAIN API KEY=1svZ2 pt ...pam xmod langsmith tyT
HOST=0.0.0.0
PORT=8000

CORS_ORIGINS=http://localhost:3000,http://127.0.0.1:3000
GEMINI MODEL=gemini-pro

TEMPERATURE=0.7

MAX TOKENS=2048

Ipumimka:

TAVILY API KEY — https://www.tavily.com/
GOOGLE_API KEY - https://aistudio.google.com/
LANGCHAIN_API KEY - https://smith.langchain.com/

Kpok 5. 3anyck nogatky
Ilepexonaiimecv, wo 6u nepebysacme 6 Oupexmopii backend i eawe eipmyanvue cepedoguuye

aKmueoeseaHre.

uvicorn app.main:app --reload


https://www.tavily.com/
https://aistudio.google.com/
https://smith.langchain.com/

--reload asmomamuuno nepesanyckae cepsep npu 3mini K00y. Bu nosunni nobauumu nogioomieHHs:

uvicorn running on http.//127.0.0.1:8000.

Kpoxk 6. TectryBannsa API yepe3 Swagger Ul
FastAPI asmomamuuno 2enepye iHmepakmueHy Ookymenmayiio. Biokpuiime y 6paysepi:

http.//localhost:8000/docs.

Tecm 1. Health Check (GET /api/health)

1. 3uaioime cexyito Health, posxkputime ii.
2. Hamucnimoe «Try it outy, a nomim «Executey.
3. Bu nosunni ompumamu 6ionogiob 200 OK 3 nogioomnenusm «Construction Al Backend is

running!». Lle o3nayae, wjo cepsep npayioe KOpeKmHo.

GET /api/health Health Check -

Parameters Cancel

No parameters

Responses

Curl

curl -X 'GET" \
"hittp://127.8.6.1:8008/api/health’ \

-H "accept: application/json®

Request URL

http://127.0.9.1:8000/api/health

Server response

Code Details

200

Response body

"2025-10-22T88: 22:34.190982" ,
nstruction AT Backend is rumning!™

Response headers

content-length: 189
content-type: application/json
date: Wed,22 Oct 2025 ©5:22:34 GMT
server: uvicorn

Server response

Code Details

200 Response body

"status™: “healthy”,
"timestamp™: "2025-10-22T@8:22:34.190982",
"message”: "Construction AT Backend is running!™

}

Response headers

content-length: 189
content-type: application/json

date: Wed,22 Oct 2825 05:22:34 GMT
server: uvicorn




Tecm 2. Yam 3 AI (POST /api/chat)

1. 3uauoimo cexyito Analysis, poskpuiime enonoinm POST /api/chat.
2. Hamucnims «Try it out».

3. YV mini 3anumy (Request body) esedimwb 6ydieenvne numanns. Hanpuxnao:

"message": " What are the advantages of using steel frames in
construction?",
"thread id": "thread 123",

AL "

"language": "en

4. Hamucnimo «Execute» ma nepezisinome 8i0nogiov azeHma.

POST /Japifchat ChatWith Ai

‘ Parameters | Cancel | | Reset

No parameters

~ |

‘ Request body "=aui=d I application/json

Edit Value | Schema

{
"message": "What are the advantages of using steel frames in construction?”,
"thread_i “thread_123",
"language"”: "en"

‘ Responses

Curl

curl -X 'POST" \
“hitp://127.0.0.1:8000/api/chat’ \
-H "accept: application/json’ \
-H "Content-Type: application/json" \

t are the advantages of using steel frames in construction?”,
hread_123",

Request URL

http://127. 8008/ api/chat



Server response

Code Details

200 Response body

"response”: "Steel frame construction offers several advantages:\n\n* **Strength and Durability:#* Steel ic a strong material, making steel-framed buildings r
obust.\n* **Easy Fabrication:** Steel can be easily fabricated in different sizes.\n* ++Speed of Construction:** Steel-framed buildings can be erected quickl
y.\n* **Fire Resistance**",

"thread id": "thread 123",

"languags en”,

“timestamp": “2025-18-22T08:23:21.066915" B Download
H

Response headers

access-control-allow-credentials: true
content-length: 432

content-type: application/json
date: Wed,22 Oct 2825 85:23:16 GMT
server: uvicorn

Tect 3. Anauis Texkcry (POST /api/analyze-text)

Leti enonoinm ananizye mexcm 0yoigebHo20 00OKyMeHma.

1. Posxputime POST /api/analyze-text ma namucnime «Try it out».

2. Bgedimb 3pazox 36imy:

"text": "Inspection report dated 20.10.2025. Object: Skyline residential
complex. Cracks up to 2 mm wide were found in the foundation of section B.
Reinforcement bars are exposed in column 3-A.",

"context": "Scheduled inspection of load-bearing structures",

"language": "en"

3. Cnocmepizaiime, sik Al nosepmae cmpykmyposany 8i0nogiov 3 nonamu summary, key findings,

recommendations.



Japi/analyze-text Analyze Text

Parameters [ canca | | Resst |
No parameters
Request body =7V I application/json ~ ]
Edit Value = Schema

"text™: "Inspection report dated 20.10.2025. Object: Skyline residential complex. Cracks up to 2 mm wide were found in the foundation of section B. Reinforcement bars are

exposed in column 3-A.",
Scheduled inspection of load-bearing structures”,
wan®

"language":

Responses

Curl

curl -X 'POST" \
"http://127.0.0.1:8008/api/analyze-text' \
-H "accept: application/json’ \
-H "Content-Type: application/json" \

"Scheduled inspection of load-bearing structures”,
nen

Request URL

http://127

Server response

Code Details

200 Response body

{
"summary”: "Inspection report from 20.10.2025 for the Skyline residential complex, section B, reveals structural concerns regarding the foundation and a specifi
¢ column.”™,
"key_findings™: [
"Cracks up to 2mm wide were found in the foundation of section B
"Reinforcement bars are exposed in column 3-A."
1
"recommendations”: [
"Engage a structural engineer to assess the severity and potential causes of the foundation cracks.™,
"A structural engineer should assess the condition of the exposed reinforcement bars in column 3-A and determine the necessary repair strategy.®,
"Conduct a comprehensive non-destructive testing (MDT) assessment of the affected areas to determine the extent of the damage and potential for further deteri

oration.”

"next_steps
"Immediately consult with a qualified structural engineer to evaluate the findings.",
"Implement temporary shoring or support measures if deemed mecessary by the structural engineer.”,
"Develop a detailed repair planm based on the structural engineer's assessment.”,
Schedule and execute the required repairs under the supervision of qualified professionals.™,
"Following repairs, conduct a follow-up inspection to ensure the effectiveness of the remediation efforts.”

This analysis is for informational purposes only. Always consult qualified construction professionals for advice

en”,
: "2025-10-22T88:24:41.245920™

Response headers

access-control-allow-credentials: true
content-length: 1483

content-type: application/json
date: Wed,22 Oct 20825 4:37 GMT
server: uvicorn




Tect 4. Anani3 300pa:xxkenns (POST /api/analyze-image)

Tym Gemini Vision sunyuae mexcm 3 300paxcenHs (KpecienHs, 36imy) ma auanizye toeo.

1. Poskputime POST /api/analyze-image ma namucunimo «Try it outy.

2. 3a donomoecoro xknonku «Choose Filey 3asanmasicme 306padicenns (Hanpukiao, gomozpaghito
yacmuHu naamy abo cneyugikayii).

3. Hamucnimo «Executey.

4. 'V 6ionosioi eu ompumacme sk sunyuenuti mexcm (extracted_text), max i tlo2o NOGHUL AHANI3

(analysis).

POST J/apifanalyze-image Analyze Image PN

‘ Parameters | cancel | | Reset | ‘

No parameters

‘ Request body "=7urd Imultipamformdam ~ ] ‘

file * required

string(Stinary) Choose file | 15a60b63026216b8basd3daf@5f6e6418_0.jpg

language
- en
string
Send empty value
extract_text_only | g5 -
boolean

Send empty value

T e |

‘ Responses

Curl

curl -X 'POST' \
*http://127.6.0.1:8008/api/analyze-image” \
-H "accept: application/json® \
-H "Content-Type: multipart/form-data® \
-F " file=@15a60b63026216bBbasd3daf85f6e6418_0. jpg;type=image/jpeg’ \
-F "language=en' \
-F "extract_text_only=false"

Request URL

http://127.0.0.1: 8000/api/analyze- inage




Server response

Code Details

200 Response body

"extracted_text™: “"Here is the extracted text from the construction document:\n\n**Measurements:**\n* 10 6@0\n* 17 558\n* 177,87 m*\n\n**Room Explicati
on (1st Floor)**\nm\n| ¥ | Hammenosanwe | Mnomage [\n|- | | --|\n| 101 | Kpunbyo | 6,20 |\n| 102 | Tambyp
| 7,95 |\n| 183 | Kopupop |9, |xn| 184 | Canysen |\n]| 185 | Bamnan komnaTa | 6,92 |\n]| 186 | Cnanbna 1
3,77  |\n| 107 | Cnanbun | 19,34  |\n| 108 | KaGuner | 13,26 |\n| 189 | Xonn-rocTunan | 34,8 |\n] 118 | Kyna | 16,57
[\n| 111 | Knagosan Ivn] 112 | rapax | 24,65 |\n| 113 | Tonounas | 7,78 [\l 114 | Teppaca | 11,94 |\n
\n**Room Identifiers:**\n\n* 101\n* 1@2\n*  183\mn* 184\n*  185\n*  186\n* 167\n* 108\n* 1@9\n* 116\n* 11i\n* 112\n* 113wn* 114\n\n**0t
her:*¥\n\n* MC\n*  X\n*¥  3JKcnMKauWA nomemesuil 1-# sTax”,
"analysis {
Summal This document contains measurements, a room explication for the 1st floor of a building (including room names and areas), and room identifiers.
It appears to be a preliminary or partial architectural plan.”,
"key_findings™: [
"The document provides area measurements: 106088, 17558, and 177.87 m®. The units for the first two measurements are wnclear and require clarification.™,
"A room explication table lists 14 rooms on the 1st floor with their names and areas in square meters.”,
"The total area of the 1st floor based on the room explication is approximately 178.02 m?, which is very close to ome of the provided measurements (177.8
The discrepancy could be due to rounding differences.”,
"Rooms include: porch, vestibule, corridor, toilet, bathroom, two bedrooms, office, hall-living room, kitchen, pantry, garage, boiler room, and terrac

"The document includes room identifiers from 101 to 114."

>
"recommendations": [
"Clarify the units and context for the measurements 10600 and 17550.",
"Verify the total area calculation based on the room explication to ensure accuracy.",
"Cross-reference this document with other architectural drawings (plans, elevations, sections) to gain a complete understanding of the building design.
"Consult with an architect or structural engineer to review the plans for constructability, compliance with building codes, and structural integrit
1.
"next_steps": [
"Investigate the context of the "MC' and 'X" notations.",

Response headers

access-control-allow-credentials: true
content-length: 3100
content-type: application/json

date: Wed,22 Oct 2025 85:28:81 GMT
server: uvicorn

Tect 5. Hocaigxkenns (POST /api/research)

Leti enonoinm wiykae ingopmayiro y HAOTIHUX OYOIBebHUX 0dcepenax.

1. Posxputime POST /api/research ma namucnims «Try it out».

2. Bsedimb nowykosuii 3anum.:

"query": "latest technologies in energy-efficient construction",
"max results": 3,
"language": "en"

3.V 6i0nosioi 6u ompumaeme cnucox ddcepen ma Kopomie pesrome (summary), seeneposare Al.



/api/research Search Construction Research

O
b

Parameters | Cancel | | Reset I

No parameters

Request body =7v= ’ application/json ~ l

Edit Value | Schema

{
"query™: "latest technologies in energy-efficient construction”,
"max_results": 3
"language":

Responses

Curl

curl -X "POST" \
‘hitp://127.0.0.1:8000/api/research’ \
-H "accept: application/json® \
-H "Content-Type: application/json' \
-d "{
"query": "latest techmologies in energy-efficient construction”,

Request URL

http://12 8000/api/research

Server response

Code Details

200 Response body

"query": "latest techmologies in energy-efficient construction”,

"results": [
r

"title™: "Construction Techmology is Reshaping the Imdustry",

"url” hitps://wem.constructconnect . com/blog/technology-reshaping-construction-industry? hstc=251652889.2F3F33a24b44878ec4a577029c49ed4b. 1757548800181
1757548800102 . 1757548800103 .18 hssc=251652889.1.17575488001048__ hsfp=2825657416&hsCtaTracking=028f85be-8Ff9-4baa-81b7-514a9079ce61%7(2e438af9-8fdc-4292-a884-1
a275b158b86" ,

"content™: "The point is, advancements in mew construction technology have always driven construction forward, so it’s odd that so many companies are slo
w to adopt new construction technologies. We’re able to build stronger, taller, and more energy efficient structures. Techmology has made construction sites sa
fer and workers more efficiemt. It has allowed us to increase productivity, improve collaboration, and tackle more complex projects.\n\ni# What is Construction
Technology? [...] Today, new techmologies

"score™:

"title™: "6 Steps to Creating and Increasing Building Efficiency”,
"url”: "hitps://wes.buildings.com/resiliency-sustainability/energy-water-efficiency/article/55294612/6-steps-to-creating-and-increasing-building-efficien

"content™: "There is a wealth of technology available today that can help save time and money and deliver insights based on real-time data to improve ove
rall building efficiency. Improved use of technology may be as simple as equipping operators with mobile capabilities or opting for a fully integrated building
operations platform. These technologies are constantly evolving, so to maintain optimum efficiency it is essential for building operators to keep their technol
ogy stack up to date.™,

"score™:

"title™: "7 Passive Cooling Strategies for Energy-Efficient Buildings"
"url”: “https://wkw.buildings.com/building-systems-om/article/55277269/7-passive-cooling-strategies-for-energy-efficient-buildings”,
"content”: "Managing a building is a constant opportunity, primarily for energy-efficient improvements like passive cooling. These strategies invoiIve num

Response headers

access-control-allow-credentials: true
content-length: 2962

content-type: application/json
date: Wed,22? Oct 2025 05:29:89 GMT
server: uvicorn




Kpox 7. Anauis tpacyBanns (Trace) B LangSmith

FastAPI asmomamuuno eenepye inmepakmueHy Ooxkymenmayito. Biokpuuime y Opay3zepi:

http://localhost:8000/docs.

1. Ilepeiidime na catim smith.langchain.com.

2. Veiuoimv, euxopucmosyrouu  mou  camuti — akaywm, 01 SAK020 68U  2eHepy8aiu
LANGCHAIN API KEY.

3. Bu nobauume npoexkm, Axuti 6y8 a6MomMamuyHo CMeopenuti 0 Gauux 3anycKis.

4. 'V cnucky npoexmis eu nobauume ocmawnui 3anycku (runs). Koowcen eaw 3anum oo API
(Hanpuxnao, yepesz Swagger) 6i0nogioae 0OHOMY 3ANUCY 8 YbOMY CHUCK).

5. 3uauoimo 3anuc, wo 8ionosioae 8aUOMy OCMAHHLOMY mecmy (Hanpukiao, 3anum 0o /api/chat).

6. Hamucuims Ha 3anuc, wob 6iokpumu demanbHe mpacyeanus. Bu nobauume iepapxiunuii euenso
ycix onepayiil, wo 6i00ynucs 0 2eHepayii 8ionoeioi.

7. 3eepHimb yeacy na knouosi emanu yukiy ReAct:
Thought ([{ymxa) — 3natioims suxnux 0o LLM (ChatGoogleGenerativeAl). HamucHims Ha Hb020.
Bu nobauume mounuti cucmemunuil npomnm ma icmopito, sAKi Oyau Haodicrawi mooeni. B it
8i0no06idi u nobauume 010k « Thoughty, oe azenm mipkye, wo tiomy pooumu OaJi.
Action ([lia) — o0pa3y nicas Oymku eu nobawume suxaux incmpymenma (Tool), nanpuxnao,
TavilySearch. Tym wmoxcna nobauumu, 3 AKUMU came NAPAMEMPAMU aA2eHM BUKIUKAB
IHCmpymeHm (Hanpuxiao, KUl NOULYKOBULL 3anum 6iH cqhopmyniosads).
Observation (Cnocmepedcenns) — pesyibmam, AKUN [THCMPYMeHM NoeepHye azeHmy. Bu
Modceme nobavumu, Ky came iHpopmayiro azenm ompumas nicia 6UKOHAHH Oii.

8. Ilpocniokyiime, sk acenm euxopucmogye pesynomam (Observation) ons ¢hopmysanns Ho80I

oymxu (Thought), i max no xouy, 0oku He Oitioe 0o ginanvroi 8i0noesiodi (Final Answer).

YacruHa 2. BukoHaHHs iHAUBiAyaabHOro 3apaaHHs (Po3po0ka KacTOMHOro iHCTpPyMeHTa).

OOpaHuil iIHCTPYMEHT JIJIsl CTBOPEHHS

Hasea: Kanvkyniamop eapmocmi mamepianis (calculate material cost)

Yomy obpano: LLM nocano cnpasisiemvcsi 3 mMOYHUMU MAMeMAMUdHumMu pozpaxynkamu. Lleu
IHCMpYyMeHm IHKAncyoe 0izHec-102iKy (YiHu Ha mamepianu) ma 2apanmye mouHutl pe3yaibmam, wo

€ KpumuyHum y 0y0ieenvHill 2any3i.


http://localhost:8000/docs
https://smith.langchain.com/

Onuc ixel Ta 3aBIaHHA IJI9 areHTa

Ha3zea azenma: «Al-Kowmopuchuxy

Mema: azenm noguHen A8MOHOMHO 3HAXOOUMU AKMYANbHY PUHKO8Y YiHY Ha OYOieenbHUll Mamepian
(8uxopucmosyroyy nowyK), a nOmim po3paxosyeamu 3a2aibHy 6apmicmuv 0 3A0AHOI KilbKOCMI,

BUKOPUCMOBYIOUU KACMOMHUL IHCIMPYMEHM KANbKYIAYL.

3asoanna ona oemoncmpauii: «fka Oyoe 3azanvua eéapmicmov 50 Kybomempie OemoHy MmapKu
M300, sxkwo cepeous pumnkosa yina Ha Hb020 6 YKpaini cmanosumv Oauszvko 3000 epu 3a

Kybomemp? 3bepedicu po3paxyHok y gaiin estimate.txty.

1. CTBOpeHHs cneniajai3oBaHOI0 areHTa.

o6 mHe 3miHIOBamMU J102IKY OCHOBHO20 YAM-A2eHMd, MU CMEOPUMO OKpeMUll MOOYIb
(app/agents/estimator _agent.py) 051 HAUWLO20 KOUWMOPUCHUKA.

Busnauumo incmpymenmu 0na po3paxyHky ma 3anucy y aiil, @ maKodic Cmeopumo camozo a2eHmad..

from langchain core.tools import tool

from pydantic import BaseModel, Field

from langchain tavily import TavilySearch

from langgraph.prebuilt import create react agent
from app.config import load google 1llm

# -—— IHCTPYyMEHTM 0Jid areHTa —-—-—

class MaterialCostArgs (BaseModel) :

price per unit: float = Field(description="IliHa 3a OIHy OIMHMULILD
MaTepiany.")
quantity: float = Field(description="KinbxicTbs ommuuuis MaTepiamny.")

@tool (args_schema=MaterialCostArgs)
def calculate material cost(price per unit: float, quantity: float) -> str:
"""OOuMcoe 3arajibHy BapTicTbh OyOiBeJbHMX MaTepianuis."""
total cost = price per unit * quantity
return f"3aranpHa BapTicTh Mg {quantity} ommHMUIB 3a L 1HOWL
{price per unit} sa ommHuM© CcTaHoBMTh {total cost:.2f}."



@tool

def write report(filename: str, content: str) -> str:
"""3anucye biHambHMM 3BiT y TekcToBuUM Odami."""
try:
with open(filename, 'w', encoding='utf-8') as f:

f.write (content)
return f"3BiT ycnimHo 36epexeHo y dawmn {filename}"
except Exception as e:

return f"llommnka npu 30epexeHHl 3BiTy: {e}"
# —-—-- OyHKL1A IJI9 CTBOPEHHS areHTa —-—-—
def create estimator agent():
"""CTROpPIE Ta NOBepTaE E€K3eMIJISpP al'eHTa-KOWTOpMCHuka."""
1lm = load google 1lm()

search tool = TavilySearch (max results=2)

# AreHT OoTpMMye BCi HeoOximHi 1HCTpyMeHTU
all tools = [search tool, calculate material cost, write report]

agent executor = create react agent (llm, tools=all tools)
return agent executor

2. JlonaBaHHsI MoJeJIel 3alIUTY Ta BiAMOBIi.

Ham nompibno eusnayumu, ski oaui Oyde nputimamu ma nosepmamu Haw Hosuli API
(app/models/schemas.py).

class EstimatorRequest (BaseModel) :
task: str = Field(..., min length=10, max length=500,
description="]JleTasbHe BaBIOaHHS IJig KOWTOPMCHUKA'")

class EstimatorResponse (BaseModel) :
response: str
artifact path: str | None = None
timestamp: datetime

3. CrBopeHHst HOBOro API-enanoinra.

Tenep cmeopumo «micmy» midgic frontend ma Hawum Hosum azenmom (app/routes/analysis.py).

from app.models.schemas import EstimatorRequest, EstimatorResponse
from app.agents.estimator agent import create estimator agent

estimator agent = create estimator agent ()



@router.post ("/run-estimator", response model=EstimatorResponse)
async def run estimator (request: EstimatorRequest) :
try:
task message = HumanMessage (content=request.task)
response = awalt estimator agent.ainvoke ({"messages":
[task messagel})

final response content = response["messages"][-1].content

# IpocTa JjoTika OJg BMBHAUEHHS, uM OyB CTBOpPeHMM obann
artifact path = "estimate.txt" if "z6epexenHo y o¢ann" in
final response content.lower() else None

return EstimatorResponse (
response=final response content,
artifact path=artifact path,
timestamp=datetime.now ()

)
except Exception as e:
raise HTTPException (status code=500, detail=f"Estimator agent error:
{str(e)}™)

4. JlomaBaHHS HOBOI BKJIAJIKM Ta ii eJleMeHTiB.

Bioxpuemo ¢aiin frontend/index.html. 3naiioemo ook <div class="tabs">. /[ooamo nogy kHonky ons
BKIAOKU.

<button class="tab-button" data-tab="estimator">Cost Estimator</button>

Ilicna 6noxky <div id="research" class="tab-content">...</div>, dooamo Hoeuil OI0K 051 HAWOL

BKAAOKU.:

<div id="estimator" class="tab-content">

<input type="text" id="estimator-input" placeholder="Enter estimation
task (e.g., calculate cost for 50m® of concrete)...">

<button id="estimator-btn">Run Estimator</button>
</div>

5. JlogaBaHHA JOTIKM AJIs HOBOI BKJIAJAKH.

Bioxpuemo ¢patin frontend/script.js. JJooamo Ho8i koncmanmu ma 0OpoOHUK NOOil 01 eleMeHmis
KOWMOPUCHUKA

const estimatorInput = document.getElementById("estimator-input"):;
const estimatorBtn = document.getElementById("estimator-btn");



estimatorBtn.addEventListener ("click", async () => {
const task = estimatorInput.value;

if (!task) return;
resultsContainer.innerHTML = "Estimator is running, please wait...";
try |
const response = await fetch("/api/run-estimator", {
method: "POST",
headers: { "Content-Type": "application/json" },

body: JSON.stringify ({ task }),
1)

if (!'response.ok) {

const errorData = await response.json();

throw new Error (errorData.detail || "Something went wrong");
}
const data = awailt response.json();

displayEstimatorResult (data) ;

} catch (error) {
resultsContainer.innerHTML = ‘Error: ${error.message} ;

1) ;

function displayEstimatorResult (data) {
let artifactHtml = "";
if (data.artifact path) {
artifactHtml =
<h3>Artifact Created</h3>
<p>A report file was created:
<strong>${data.artifact path}</strong>. Check your backend project
folder.</p>

}

resultsContainer.innerHTML =
<h3>Estimator Response</h3>
<p>${data.response}</p>
S{artifactHtml}



6. 3amyck cepBepy Ta nepeBipka pe3yJbTary.

1. Ilepexonatimecb, wo e6aw uvicorn cepgep nepezanycmuecs nicisi 3min 'y backend (abo

nepe3anycmimo 1020 8pYYHY).

uvicorn app.main:app --reload

2. Onosims cmopinky 6 opaysepi (hitp://localhost:8000/).

3. Bu nosunni nobauumu Hosy éxnaoky « Cost Estimatory.

4. Ilepetioime nHa Hei ma 68edimb 3a80auHs, Hanpukiao. «Pospaxyi eapmicms 100 keadpamHux
Mempis yeenu, AKwo cepedHs yina 450 epn 3a keadpamuuii memp. 30epedicu pezyivmam y gaiin
estimate.txty

5. HamucHnimo «Run Estimatory.

6. Ouixysanuii pezyiomam: 6 cexyii «Resultsy 3’si6umuvcs 6i0nogios 6i0 azenma. B xopenesiil nanyi

backend/ 6yoe cmeopeno atin estimate.txt 3 po3paxyHKoM.

7. Ilpoananizyii TRACE cucremu yepe3 smith.langchain.com.

ITicaa peanizayii énacnoeo 3a860anHs NPOAHANIZVIMe MPACYBAHHA Ol 6AUL020 HOB020 eHONOIHMA.
Ilepexonaiimeco, wo acenm KOPEKMHO BUKIUKAE 6aUl KACMOMHUL [HCMpYMeHm ma iHuli

IHCmMpyMeHmu 32i0H0 3 8AUUM NIAHOM.


http://localhost:8000/

HPUKJIAA POBOTU CHCTEMUA

Construction Al

Analyze construction documents and images
Al Agent Cost Estimator Image Analysis Research

CkopuCTaiica NOLWYKOM Ta 3HalAn MeHi aKTyanbHy BapTicTb Lernv. Bkaxm

NMOCWAAHHA Ha AKiI TM NMNOCUNAELLICA

AKTyanbHa UiHa uernM (ctaHom Ha 19.10.2025, 3rigHO 3 NowWwyKoM):

* Llerna pagosa M100 (480 wrt/nan): 8.04 rpH
([https://alkiv.ua/ua/catalog/kirpich/?
srsltid=AfmBOoosxqMdg2lhB\_8Z8tmTDwC36ITiTP42bwKcNkIBEJvnpSwZyL 7]
(https://alkiv.ua/ua/catalog/kirpich/?
srsltid=AfmBOoosxqMdg2IhB_8Z8tmTDwC36ITiTP42bwKcNkIB6IvnpSwZyLTt))
* Llerna M-125 nogHoTina: gig 10,20 rpH/wr
([https://budeko.com.ua/ua/kirpich/kirpich-ryadovoy-keramicheskiy/?
srsltid=AfmBOoosNONw2gXTlzTOY6eRPUer8JTCGUflpHA3WSsjriwMgf7HXQejN]

(httns://budeko.com.ua/ualkirnich/kirnich-rvadovov-keramicheskiv/?

_}':ZIE your message. .. n
flka KinbKicTb LErnv Ha KBaApaTHWiA MeTp?

KinbkicTb Lernv Ha KBaapaTHWIA METpP 3a1eXWThb Bid TOBLIMHMW KNagKW (B Nis
Lernn, B o4Hy uerny, i T.4.) Ta po3mipy uernn. Oce npubavsHi aaHi:

* **Knagka B nie uernn:** 51 WT. ogMHapHOT Lernv 3 ypaxysaHHsAM LIBIB
([https://bud-materialy.com.ua/blogs/skilki-tsegli-potribno-tsegli-na-1m2-ta-
Tm3-kladki/?srsltid=AfmBOoo-
KArE1obBjOLgnd4mD\_IV2j93NP2J16riaVSEEj7fg8lloKd4s](https://bud-
materialy.com.ua/blogs/skilki-tsegli-potribno-tsegli-na-1m2-ta-1m3-kladki/?
srsltid=AfmBOoo-KArE1obBjOLgnd4mD_IV2j93NP2J16riaVSEEj7fg8lloKd4s)). 3a
iHWKUMm prepenom - 52 wrykn ([https://royalbud.com.ua/blog/rozrahunok-
budinku-iz-tsegli?

crcltid— AfrmBMAan7Al YHuhe B wirad 1o len 7RO B LA 2EVRAYMA 2 R e Cauvh AWM -R €



Construction Al

Analyze construction documents and images

Al Agent Image Analysis Research

BukopucTtan uro iHdopmauyito Llerna pagosa M100 (480 wt/nan): 8.04 rpH, Uerna M-125 nosHoTina:

Results

Estimator Response

ObuncnenHs saptocti 100 KBaApPaTHUMX MeTPIB KNAAKW 3 BUKOPUCTAHHAM wernu M100: 5100
uernun x 8.04 rpn = 41004 rpn Obuwcnennna saprocTi 100 KBaApPaTHUX METPIB KNEAKW 3
BUKOopWcTaHHam ueran M125: 5100 uernw x 10.20 rpH = 52020 rpH Akwid BapiaHT BM XoueTe
3bepertv y daiin estimate.txt?

Bukopuctai yo iHdopmayiwo Llerna pagosa M100 (480 wt/nan): 8.04 rpH, Llerna M-125 nosHoTina:

Results

Estimator Response

3arantHa sapTicte 100 kBaapaTHUX MeTpiE uernu M100 ctaHoeuTe 41004.00 rpH, a BapTicTb
ueran M-125 cknage 52020.00 rpH. Lo indopmadito 6yno 36epexeHo y daiin estimate.txt.

Artifact Created

A report file was created: estimate.txt. Check your backend project folder.
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agent 1.24s

Prompt 0.00s
gemini-2.0-flash-exp

1.23s © 1,602

call_model 1.23s
should_continue 0.00s

tools 0.00s ~
calculate_material_cost 0.00s
tools 0.00s v
calculate_material_cost 0.00s
agent 1.44s ~
call_model 1.44s

Prompt 0.00s
gemini-2.0-flash-exp

1.43s = 1,81
should_continue 0.00s

tools 0.00s

write_report 0.00s

agent 1.04s

call_model 1.04s

Prompt 0.00s
gemini-2.0-flash-exp

1.03s © 1,845

should_continue 0.00s

o B M e

¢’ LangGraph <1

Run Feedback  Metadata

Input v

HUMAN

BukopucTai Lo iHpopmadiio Lierna pagoea
M100 (480 wrr/nan): 8.04 rpH, Llerna M-125
noeHoTina: Big, 10,20 rpH/wT Ta Pospaxyii
BapTicTb 100 KBagpaTHUX METPIB Lernu.
36epexu pesynsTaT y dain estimate.txt».
KinbkicTb Lernu 51 Wwr. oAMHApHOI Lernu 3
ypaxyBaHHsAM LUBIB Ha 1 KBaAPATHWIA METP.
36epexu yci pesynsTaTh y daiin estimate.txt

Output ~

HUMAN

BukopwcTai wo iHgopmauiio Lierna pagoea
M100 (480 wr/nan): 8.04 rpH, Llerna M-125
noeHoTina: eig, 10,20 rpH/wT Ta Pospaxyi
BapTicTe 100 KBagpaTHUX METPIB Lernu.
36epexu pesyneTaT y dann estimate.txts.
KinekicTe uernu 51 Wwr. ogMHapHoi Lernu 3
ypaxyBaHHAM LUBiB Ha 1 KBagpaTHWI METP.
36epexu yci pesynetath y $aiin estimate.txt

Al
calculate_material_cost
952e6242-07a4-4129-a629-

9496b57 cd54d

price_per_unit: 8.04
quantity: 5100

calculate_material_cost
6b40240d-7e92-435f-b183-

02e581d44d32

price_per_unit: 10.2
quantity: 5100

TOOL

calculate_material_cost

10/22/2025, 09:11:40 AM

10/22/2025, 09:11:43 AM

Success

5,258 tokens

© 3.73s




HNPUKJIAAU IHANBIAYAJIBHUX 3ABJIAHb (HEOBOB’AA3KOBO)

Huoicue nagedeno kinvka ioeti 01 po3pooku eénacrnux Al-azenmis. Bu mooiceme obpamu 0OHY 3 HUX
abo, wo 3a0X04yeEMbCsl, pO3POOUMU 61ACHY KOHYENYilo Ha OCHO8I yux npukiadis. I onosna mema —
npooemMoHcmpysamu  30AMHICMb  A2eHMA ABMOHOMHO 8upiulysamu 3a0ady, KOMOIHYIOUU pi3HI

IHCmMpyMeHmu.

Bapianm 1. Al-insicenep-koucynromanm 3 KOHgepmauyii 0OUHUYb

Haszea acenma: «AI-Koneepmep»

Onuc idei: y 0yoigHuymei uacmo 00800UMbC NPAYIO8AMU 3 DPIZHUMU CUCTEMAMU BUMIPIOBAHD
(MempuuHO Ma IMNepPCbKOI), A MAKOHNC KOHBEPMYBAMU CKIAOHI 0OUHUYI (HANPUKLAO, WiNbHICMb,
muck). LLM mooice pooumu nomuixu 6 mouHux po3paxyHkax. 3a60anHs — Cmeopumu HaOituHul

IHCmpymMeHm 05l KOH8epMayii ma Haeuumu a2eHma HuUM KOpUCmy8amucsi.

Ilpuknao 3ae0anns onsn acenma: «Meni nompiono 3amosumu 2500 ¢ymis apmamypu ons 06’ exkma 8
€sponi. Ilepeseou yio oosacuny 6 mempu. Takoowc, 3HaUOU 8 iHmepHemi, AKA CMAHOAPMHA 6d2d
o0no2o mempa apmamypu Oiamempom 12 mm. 3bepedicu obuosa pezyiomamu y ¢haiin

conversion_report.ixty.

Texniuni nopaou:

1. Cmeopims incmpymenm convert_units:

Bawa pynxyia mooice nputimamu napamempu: value: float, from_unit: str, to_unit: str.

Bcepeouni  @ynkyii  suxopucmosyiime  Cclo6HuK 3 KoegiyicHmamu — nepepaxyuky  (Hanp.,

{'foot to_meter': 0.3048}).

Incmpymenm mae nosepmamu psao0oK 3 pe3yibmamom.

2. Iumeepayisn 6 API: cmeopimb HOBUIL eHONOIHM, HANPUKIAO, /api/convert-units.

3. Frontend: dooatime exnaoky «Unit Convertery, none 011 66e0eHHs MEKCMOBO20 3A80AHHA MdA
KHONKY 3anycky. Pezynbmam (6i0nogiob acenma ma ingopmayis npo cmeopeHutl ¢atin)

gusoovme 6 610k «Resultsy.



Bapianm 2. AI-Incnekmop 3 6e3neku

Haszea azeuma: «Al-6e3nexar»

Onuc iodei: neped GuUKOHAHHAM 0VOb-AKUX 0Y0igeIbHUX pOOIM HeOOXIOHO cKiadamu YeK-1ucm 3
mexHiku Oe3nexu. AeeHm Modce asmMomMamu3yeamu yeu npoyec, SUKOPUCIOBYIOUU 5K 60Y008AHY

0azy 3HaHb, MAK i AKMYaIvbHy iHghopmayiro 3 inmepHemy.

Ipuxnao 3aedanns Ons azcenma: «lliocomyu yek-1ucm 3 mexHiKU Oe3neku Ol BUKOHAHHS
38aprosaibHUX pobim Ha eucomi. Bukopucmaii céorw 6a3y 3HaHb 01 OCHOBHUX NYHKMIB, A MAKOIC
3Hauou 6 inmepuwemi 2-3 0ooamxosi cyuacHi pexkomenoayii. Chopmyil ¢hinanvruti yek-iucm ma

30epedicu tiozo y ¢haiin safety checklist welding.mdy.

Texniuni nopaou:

1. Cmeopims incmpymenm get _base_safety checklist:

Qynkyiss mModce npuiimamu 00un napamemp: work type: str (nanp., "welding", "high-altitude

work").

Bcepeouni ¢pynxyii cmeopime cnosnux, 0e Kuoyem € mun pobim, a 3HAYEHHAM — CHUCOK OA308UX

npasun be3nexu.

Incmpymenm mae nosepmamu psdoK 3 8i0¢hopmMamo8aHum CRUCKOM.

2. Kowmbinayia incmpymenmig: aceHm nosumeH Oyoe CHOYAMKY GUKIUKAMU 6AUl KACMOMHUL
incmpymenm, nomim — TavilySearch ona nowyxy oodamkoeoi ingopmayii, a Hanpuxinyi —
write_report 05 30epedicenHss 00 €OHAHO020 pe3yTbmamy.

3. Immeepayis 6 API: cmeopimb enonoinm /api/generate-checklist.

4. Frontend: dooaiime sxnaoky «Safety Inspectory 3 nonem 01 onucy muny pooim.



Bapianm 3. AI-Ilhanysansnux Ilpoekmie

Haszea acenma: «Al-Ilnanysanoruky

Onuc idei: acenm Mmodce OONOMO2MU Y CHMBOPEHHI UYOPHOB020 NIAHY-2PADIKY 0N HeBeNUKUX

0y0igebHUX NPOEKMIB, PO3OUBAIOYU BEIUKY 3A0AY) HA emany ma U3HAYAOYU IX NOCAI00BHICMb.

Ipuxnao 3aedanns ona acenma: «Cmeopu npocmuil niau-epagix ons 6yoienuymea gynoamenmy.
Bin mae exnrouamu nacmynui emanu: 1. Pumms xomnoeany, 2. Bcmanoenenns onanyoku, 3. B’aska
apmamyprozo kapkacy, 4. 3anuexka 6emony. Oyinu NPUOIU3HY MPUBATICIL KOICHO20 emany 8 OHsX i

30epedicu naan y sueandi Markdown-mabauyi y ¢atin foundation _plan.mdy.

Texuiyni nopaou:

1. Cmeopims incmpymenm add_plan_step to file:

Lei incmpymenm 6yde Oinvws ckiaouum. Bin mooice npuiimamu filename: str, step _name: str,

duration_days: int, dependencies. str.

Dynkyiss Mae OONUCY8amu HO8UI PAOOK y 8Ka3anull gaiin, popmamyiouu 1io2o sk psaook Markdown-

mabnuyi (| Hazea emany | Tpusanicmo | 3anesxcnocmi |).

2. Cknaouuil 6opK¢hoy.: 3a60anHsA sumazamume 8i0 azeHma 3p0oumu KilbkKa nOCIi008HUX BUKIUKIG
00HO20 11 MO20 JHC IHCMPYMEHMA O/ KOJHCHO20 emany niaHy.

3. Iumeepayisn 6 API: cmeopimb enonoinm /api/create-project-plan.

4. Frontend: 0odaiime éxnaoky «Project Plannery 3 nonem 015 3a2anvHo2o onucy npoexkmy.

Bu mooceme npuoymamu enacni incmpymenmu: 0712 ROULYKY ROCMAYATNbHUKIG, O/l AHATI3Y

0yoigenvHUX K0Oi8, 01 2eHepauii uy00eHHUX 36imie moujo.



IHCTPYKIII 3 HAJIAITYBAHHS TA 3AIIYCKY

Otpumanns API-kirouiB
[Tepen moyatkoM poOOTH MEPEKOHANUTECH, IO Y Bac € Oe3komToBHI API-kiroui
BiJl HACTYITHUX CEPBICIB:
Google Gemini API key: Tuip
Tavily API key: tuib

LangSmith API key (onmuiifHo, ane peKOMEHI0OBaHO): TUIb

KionyBaHHs Ta HATAIITYBaHHS MPOEKTY

Bigkpuiite Tepminan abo KOMaHIHUHN PSIIOK Ta BAKOHAWTE HACTYTHI KOMaH/IH:
git clone https://github.com/Fl-bot/langchain sample.git

cd construction-ai/backend
python -m venv venv

Windows: venv\Scripts\activate

Mac/Linux: source venv/bin/activate

pip install -r requirements.txt

Kondgirypauisi cepenouima
CrtBopith (aiin .env y namnui backend/ (MokHa CKOIIIOBATH 3 .env.example).

Bigkpuiite .env Ta BctaBTe Bamn API-kirodi, oTpuMaHi Ha epIioMy Kpoiii.

3anmyck cepsepa

uvicorn app.main:app --reload

TecTyBaHHS Ta BUKOHAHHS Po00TH

http://127.0.0.1:8000/ & http://127.0.0.1:8000/docs

https://smith.langchain.com/

Welcome to Github Repository
O github.com/F1-bot/langchain_sample.



https://www.google.com/url?sa=E&q=https%3A%2F%2Faistudio.google.com%2Fapp%2Fapikey
https://www.google.com/url?sa=E&q=https%3A%2F%2Fapp.tavily.com%2F
https://www.google.com/url?sa=E&q=https%3A%2F%2Fsmith.langchain.com%2F
http://127.0.0.1:8000/
http://127.0.0.1:8000/docs
https://smith.langchain.com/
https://github.com/F1-bot/langchain_sample

