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Mou nepBbii K HEYAAUHDIN OMNbIT NOWCKA TOProBOu CTpaTerum
ansa MoCKOBCKOU 6UPXN

CnoXHbIn 17 muH 5.2K
Open source*, ®uHaHcol B IT, Python*, Node.JS*

Kenc

Korga 3akoH4Mn nucaTb MexaHu3m CBOEro TOProBoro pobota obHapy»Kun, 4To caMmoe rraBHoe
BCE Taku He cam MexaHu3M, a cTpaTerusi, No KOTOPoW 3TOT MexaHu3m byaet paboTartb.

MepBbIN TECTLI HA NCTOPUKN NOKa3anu YTo C JOXOAHOCTLIO U TeM Bornee ¢ TeM Kak AOXO4HOCTb
noptdensa KoMNeHcMpyeT NpUHUMaEMbIn puck (koadduunenT Lapna) npobnemsl, HO
Hey[au4HbIN OMbIT TOXE OMbIT, MO3TOMY pPeLUM OnucaTh ero B CTaTbe.

[MepBbI U CaMbll BaXKHbI BONPOC - MPY NOMOLLM Yero NpoBoagUTb TECTbl TOProBOM CTpaTernn Ha
NCTOPUYECKMX AaHHbIX? B kakor nporpamme nnun npy NOMOLLM Kakon Gubnuotekn cos3gaBaTtb
cTpaTeruo 1 NOTOM NPOrOHATL €€ Ha UCTopUn?

Pa3 mou ToproBbin pobOT co3aaH B cpeae ncnonHeHus JavaScript Node.js, To 1 TecTbl B ngeane
AOMKHbI MPOBOANTCA Ha YEM-TO cxoxxeM. Ho 3aberas HEMHOro BNepén CKaxy YTo nony4mnochb no

npyromy.

Windows? macOS? Linux?
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Pa3 cam mexaHnam poboTta Kpocc-nnatdOpMEHHbIN, TO XOTENOCb YTOObI U TECTbI MOXHO ObINO
NPOBOANTL MPY NOMOLLM Kpocc-nnaTgopmMmeHHon yTunntel. OgHako korga paccmatpmBan camble
nonynspHble NporpaMmmbl, TO 0OHAPY>XMNOCh YTO BCE NPOrpaMmbl U3 CAMCKA TOSbKO AN
Windows. Kpome TradingView, koTopbin siBnaetca Beb-cepBncom n Excel - koTopbin ecTb 1 ans
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BakTecTtuHr B Microsoft Excel

Ho noxoxe 4To Beb-BepBuc n Tem 6onee Microsoft Excel - He ny4ywnn Beibop. Tem He meHee BOT
BapuaHTbl, KOTOpble 1 paccMmaTpusan:

« TradeStation: komnnekcHas Toproeasi U aHanuTM4eckas nnatopmMa; naeanbHO NoaxoauT
ANs NOCTPOEHUS rpacbMKoOB, aBTOMaTM3aLUMM CTpaTernin n 6aKTECTUHIa AN akuui,
OMUMOHOB, (ObIOYEPCOB M KPUMNTOBASHOT.

e NinjaTrader: ToproBoe nporpammHoe obecneveHne anst obr4epcoB U POPEKC; OTIINYHO
NOAXOANUT AS1S pacLUMPEHHOro NOCTPOEHUS rpadomKoB, HAKTECTUHIA 1 aBTOMATU3NPOBAHHOWN
TOProBIu.

o MetaStock: dhokycupyercsa Ha TeXHUY4ECKOM aHanm3e N 6aKTECTUHre C OOLLIMPHBIMMN
WHCTPYMEHTaMu AN NOCTPOEHUs rpaddnKoB M MHAMKATOPOB, MNONYNspeH cpeam Tpengepos
akunamu.

o Wealth-Lab: nnatgopma, nasectHas paclumpeHHbIM B3KTECTMHIOM 1 pa3paboTKon
TOProBbIX CTpaTernm ¢ MOLHOM NOAAEPXKKON NopTdenen n3 HECKONbKUX akTUBOB.

o TradingView: yno6Has B ucnonb3oBaHuu nnatcgopma ansg nocTpoeHus rpamkos
coumnarnbHbIMU (PYHKUUAMU; OTANYHO NOAXOOUT ANS TEXHMYECKOro aHanunsa, obMeHa ngesamm
n 6asoBoro 63KTeCTMHra cTpaterni.

o RealTest: nerkoe nporpammHoe obecneyeHne ana 6aKTECTUHra 1 pa3paboTku cTpaTerun,
N3BECTHOE CBOEW CKOPOCTbLIO U MPOCTOTON, OPUEHTUPOBAHHOE HA CUCTEMHbIX TPENLEPOB.
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e Neuroshell Trader: cneymanusnpyeTtcs Ha NPOrHO3HOM MOAENUPOBAHUU U aHanNM3e Ha
OCHOBE HEWPOHHbIX CETEN; naeanbHO NOAXOAUT ANS TPENAEPOB, MHTEPECYHOLLINXCA
MaLUMHHbLIM 0By4YeHnem.

o TSLab: nnatdopma nossonseT paspabaTbiBaTb, TECTUPOBATL U ONTUMU3NPOBATL TOProBble
cuctembl 6€3 HeobxoaMMOCTM rMyBOKOro 3HaHUS NPOrpPaMMUPOBAHKS.

o The Zorro Project: 6ecnnaTtHas, nerkas n ckpuntoBas nnartgopma, npegHasHavyeHHas ans
aBTOMAaTU3MPOBAHHOW TOProBnu, 63KTECTMHIa U UCCeaoBaHNin, NONynsipHasi cpeau
anropuTMUYECKUX TpeNLepos.

e n paxe Microsoft Excel: yHMBepcanbHbIi UHCTPYMEHT A5 paboTbl C 9NEKTPOHHBIMU
Tabnuuamu, 4acTo UCNonNb3yembl AN aHanu3a nopTdens, NoNb30BaTENbCKOro
GaKTeCTMHra n opraHm3aumm aHHbIX B TOProBne.

Hu ognH 13 3TUX BaprMaHTOB MHE He NPUIMSHYCS U3-3a OTCYTCTBUSI KpOCC-NnaTopMEHHOCTH
Unn 3TOT BapuaHT 6bin Jkcenem.

Node.js 6u6bnuoreku - He cmor X

[Mocne atoro ctan cmoTpeTb bubnuotekn ons Node.js. Beibop okasancsa HebonbLon n bonee-
MeHee XUBbIMW MHe NoKa3arnuchb:

e grademark: hitps://github.com/Grademark/grademark
Bubnuoteka Node.js onsa 63KTeCTUHra TOProBbIX CTPaTErnMin Ha NCTOPUYECKNX AAHHbIX.

e Fugle Backtest: https://github.com/fugle-dev/fugle-backtest-node
Bubnunoteka Node.js ons 63KTeCTUHra cTpaternin TOproenn akUMsMu.

e CCXT - CryptoCurrency eXchange Trading Library: https://github.com/ccxt/cext
Bubnuoteka Node.js onsa TOproenu KpMNTOBanOTOW, KOTOpas NpegocTaBnaeT
yHUMUmMpoBaHHbIA APl ans noakntoYeHnsa 1 TOProenm Ha HECKONMbKNX KPUNTOBANKOTHBLIX
Bupkax, nogaepkmBasi Kak TOProero B peasibHOM BpEMEHU, Tak U 4OCTYN K UICTOPUYECKUM
AaHHbIM.
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@ TPOBOAHMK Js backtest grademark_not workjs X

» SILVERFIR-TRADINGBOT src > old_node)S_not work

aggregated;

tartMonth, testMonth) {

eCandle, hourlyCandle }) {

e > calculateSMA(fiveMinuteCandle, 5) &&
hourlyCandle. se calculateSMA(hourlyCandle, 6@

3}
1
sell: ({ price, maxPrice }) => {

price < maxPrice * (1 - trailingStopPercent / 100);
3}
1

januaryData = readCsvData( data/e6123145 13e@-8413-cd61b8aadb13_2024%{startMonth}.csv’);
fiveMinuteCandles
hourlyCandl

strategy.optimize({ fiveMinuteCandles, hourlyCandles

februaryData = readCsvData( ¢ e@-8413-cd61b8aa%b13_20243{testMonth}.csv™ );
MinuteCandle: r
> BPEMEHHAS LUKANA testHourlyCandles =

X @oAo %o Crpoka 55, cronbeu 31 Mpobenos: 4 UTF-8 CRLF  {§ JavaScript [

OTtBeT ChatGPT no Grademark

Ona Grademark Habpocan yepe3 ChatGPT KOHKPETHbIV NpUMEpP UCNOSNb30BaHWS:

» MNpumep ¢ Grademark

[Mpn aTOM KpUNTOBanOTLl MHE He noaxoaunu, Grademark noyemy-To He CMOr YCTaHOBUTb, a
Fugle Backtest He npurnaHyncs.

Python 6u6nuoteku - 3apaéorano!

B Python ecTb Heckonbko NonynspHbIX GUBNNOTEK ANns BIKTECTMHIa TOProBbIX CTpaTErnm,
paccyMTaHHbIX Ha pa3Hble YPOBHU CITIOXXHOCTU M TUMbl akTMBOB. BOT HanaeHHbIe BapuaHThbl:

o Backtesting.py https://github.com/kernc/backtesting.py
Jlerkas, UHTYMTUBHO NOHATHaA GBubnunoTeka AN BEKTOPMU3OBAHHOIO BIKTECTUHra,
BKIOYaloLLLasa NONynsipHble MHONKATOPbI U METPUKMW.
X 4 ropga He obHoBNANACk.

e Backtrader https://github.com/mementum/backtrader
OpaHa 13 cambix NONYNSAPHbIX U MHOFOMYHKLMOHAaIbHbLIX BUbNnoTek ans 6akTecTuHra.
MopoepxmMBaeT HECKOSbKO akTUBOB, TaMPENMOB, UHANKATOPOB 1 ONTUMU3ALINIO
cTpaTterum.
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o PyAlgoTrade https://github.com/gbeced/pyalgotrade
MpocTasa 6ubnunorteka 63KTECTUHIa CO BCTPOEHHOW NOAAEPKKON TEXHNYECKNX MHOUKATOPOB
N co3gaHnga 6a3oBon CTpaTermun.
X 370t penosutopuin 6bin 3aapxmemMpoBaH Bnagensuem 13 Hosbps 2023 T.

e Zipline https://github.com/quantopian/zipline
PaspaboTtaHHas Quantopian (Tenepb nogaepxvBaemas coobuiectsom), Zipline — ato
HagexHasa 6ubnunorteka 6GaKTECTMHIa, OPUEHTUPOBAHHAA Ha COBLITUHO-YNpaBnNaemoe
BGakTecTMpoBaHue, ncnonb3yemasi npodeccnmoHanamu.
X 4 roga He oBGHoBRANACh.

e QuantConnect/Lean https://github.com/QuantConnect/Lean
[BWXOK C OTKPbITbIM MCXOAHBIM KOAOM, nexawun B ocHoBe QuantConnect; nogaepxvsaet
GIKTECTUHTI 1 TOProBIo B pearibHOM BPEMEHN AN HECKOSNbKUX KNAacCOB aKTMBOB.

e VectorBT https://github.com/polakowo/vectorbt
PaspaboTaH ansa 66ICTPOro BEKTOPU30BaAHHOIO B3KTECTMHIa U aHanu3a ctpaTtermm
HenocpencTBeHHO Ha Pandas DataFrames.

o Fastquant https://github.com/enzoampil/fastquant
YnobHasn dbnbnuoteka 6akTecTmHra, paspabortaHHas ans 6bICTPOro TeCTMpoBaHUA C
MWHMMaNbLHOW HAaCTPOUKOW, BAoxHoBrneHHaa Prophet ot Facebook.
X 3 roga He o6HoBRSNAaCh.

e MibianLib https://github.com/yassinemaaroufi/MibianLib
dokycmpyeTcsa Ha LeHoobpaszoBaHUN 1 BONATUITbHOCTU OMLMOHOB, @ HE Ha NOSTHOM
BGaKTEeCTMHre, HO NOMNe3eH ANna cTpaTernn, CBA3aHHbIX C ONUMOHaMM.
X 11 net He obHoBRANAch.

CHavana Bblbpan ucnonb3oBaTb Backtesting.py, notomy 4T0 OHa ynommnHanacb Ha MHOIMMX
caunTax, HO yXXe Ha NepBoHa4yaribHOM 3Tane UCNoNb30BaHNA CTanu BbinasuT npobnemsbl. Owmnbka
BO3HWKIIA U3-3a HECOOTBETCTBMUS B TOM, Kak HOBble Bepcum pandas obpabatbiBaloT MeTo
get_loc() . AprymeHT method='nearest' 6onblue He NOAAEPKMBAETCA B NOCNEAHNX
Bepcusix pandas . OTa npobnema cBa3aHa c Tem, Kak bubnmnorteka Backtesting.py
B3aMMOAENCTBYET C HOBbIMU BEPCUAMMU pandas , B HaCTHOCTW, NPy NMOBTOPHOM BbIGOPKE AaHHbIX
AN NoCTpoeHust rpadunkoB. A HoBon Bepcun Backtesting.py, koTopas pelwaet aty npobnemy n
nogaepxmneaet nocnegHue nameHeHns APl pandas npocTo HeT.

Cnepytowmn B cnucke 6b1n1 Backtrader - ¢ HuUm 1 npogosmkun pabotatb.
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8 Backtrader backtrader

2147k %39k

Home Documentation Articles  Recipes/Resources

il Welcome to backtrader!

Features

Hello Algotrading! A feature-rich Python framework for backtesting and trading
References >

backtrader allows you to focus on writing reusable trading strategies, indicators and analyzers instead of having to spend time

building infrastructure.

Open Source - GitHub A Docs 7 &Blog 7 Community (En)Disabled 3

Use, modify, audit and share it. The secret  Check the QuickStart, the extensive It was being abused. It may come back in
is in the sauce and you are the cook. This  documentation, in-depth topics and ideas  the future. In the meanwhile try for

is just the tool. in the blog. example: stackoverflow "backtrader” 2.
Hello Algotrading! & Features &

See a quick example of a Simple Moving See a quick overview of all the goodies that
Average Crossover strategy (long-only) backtrader has to offer.

Backtrader ot daHunen Pogpurec (Daniel Rodriguez)

Wpes moen ToproBou cTparterum

XOTs cuUMTaeTCs YTO ToproBas cTpaTerna HeobszaTenbHO AomkHa ObIThb "yenoBekoymMTaemon” -
3TO BMOSfHE MOXET ObITb pe3ynbraTt 0by4yeHus anroputmMa, OCHOBAHHOIO Ha UHTENMEKTyanbHbIX
TEXHONOrnAxX (HEMPOCETU, MaLLMHHOE 0ByYEeHME 1 T.M.), HO S PEeLIX Ha4yaTb C NPOCTOrO.

Mow ycnosus:

1. ToproBaTb TONMbKO B JIOHT (OSIMHHANA NO3MUMS) - MOKYNaTb akuuK C LeNbio UX NocrneayoLLlemn
npogaxm no 6onee BbICOKOW LIEHE.

2. ToproBatb ToMbKO 15 ny4wmx akuum no o6bemy Ha MockoBckon Bupxe.

3. Mcnonb3oBaTh ABa pasHbiX TanMpernma ansi TeCTOB - 3TO BPEMEHHbIE MHTEpPBAsibl Ha
KOTOPbIX OTOBpaXkaeTcst ABMXEHME LieH Ha rpadmke (OMHAHCOBOrO MHCTPYMEHTA.
[MnaHupyto ncnonb3oBatb 5 MUHYT M Yac. ATO U3-3a Toro 4To Moe Al meaneHHoe.

Mos ToproBasi cTpaTerns oCHoBaHa Ha NepecevYeHnn CKOMb3SALNX CPEeQHUX OBYX Pa3HbIX
TanMPPENMOB CO CKOMb3ALLNM CTOM-ITOCCOM N8 NPOAAXKMN.

YcnoBue noKynku npeactaBnsieT cobor KoMOUHaLUMIO ABYX NepPeCeYeHnin CKONb3SALLNX CPEAHMX:
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1. KpatkocpoyHoe nogTeepXxaeHue: LieHa 3akpblTUa Ha NATUMUHYTHOM MHTEepBarse Bbille
NATUMWUHYTHOW CKOSb3SALLEN CPEaHEN.

2. [lonrocpoyHoe noaTBepXKAEHME: LeHa 3aKpbITUS Ha YaCcOBOM MHTepBarse Bbllle YaCoBOW
CKOmNb3siLen cpeaHen.

100000

cash 98909.97 97500
—— value 98909.97

Broker (None)
95000

- 92500

DataTrades (True} Lo
®  <ger Smin

¥ SBER_hourly

~~ SBER_5min (5 Minutes) C:237.87
BuySell (True, 0.015)

V¥ sell
—— SimpleMovingAverage (30) 237.54

BuySell (Trug, 0.015)
A buy

1 ~~ SBER_hourly (60 Minutes) C:237.87

¥ sell
—— SimpleMovingAverage (45) 242.00

r263.2

r262.4
r261.6
r260.8
I 260.0
r259.2

F258.4
r2M
M= Volume (SBER_hourly) Lim
rim
1 rom
i r oM
| T R 1 : : | 1 o]y : : [ om

MAO "Cb6epbaHk Poccun" (SBER:MOEX): 5 MUHYT 1 yac

Tpebys BbinosiHEHUST 060UX ITUX YCITOBUIN, FAPAHTUPYHO YTO akuus OyaeT MMeTb Obl4nr MNYIbC
KaK Ha KOPOTKMX, TakK U Ha ONUHHbIX TanMdpenmax nepes BXo4oM B No3uumio. Takoe
BblpaBHMBaHWE ABYX TauM@ppenmMoB nomoraeT nsberarb NoKynok BO BpeMs BPEMEHHOIO LLyma
UM HE3HaYUTESNbHbIX KonebaHnin Ha 6oree KOpoTKOM TanMmdpenme, oTUNsTPOBLIBAS MEHEE
cTabunbHble OBUXKEHUS.

YcnoBue npoaaxu. TpeVIJ’MHF cron, KOTOprI7I npeaHa3Ha4vyeH and 3alunThbl I'Ipl/l6bIJ'II/I n
orpaHn4yeHunsa pucka nageHu4. Kak pa60TaeT Jiydlie BCero nokasaHo Ha KapTUHKe:

https://habr.com/ru/articles/857402/ | Muxaun WapawH, https://shardin.name

CtpaHuua 7 n3 30



21.03.2025, 12:55 Mot nepBbIli U HeyAaYHbIN ONbIT MOMUCKa ToproBon ctpatern ans MockoBcko 6upxu / Xabp

B3KTeCTUHr Moen TOProBoun cTpaTeruu ¢ nomolybio 6uébnmotekn backtrader Ha
Python

Mos, onucaHHas Bbilwe cTpaterns ans Asyx TanMgpenmMoB Ha HECKONbKMX Bymarax, BbirnaguT B
6ubnunoteke backtrader Ha Python cnegytowmnm obpasom:

strategy0_ma_5min_hourly.py:

import sys
sys.stdout.reconfigure(encoding="utf-8")

import backtrader as bt

# CTpaTervs ckonb3fWMe cpefHWe Ha ABYX Pa3HbIX BPEMEHHbIX MHTepBanax
class MovingAveragesOnDifferentTimeIntervalsStrategy(bt.Strategy):
params = (
('ma_period_5min', 30), # MNepuon ANA ckonb3AWen cpefHel Ha 5-MUHYTKaxX
('ma_period_hourly', 45), # lNepuol ANSA CKoNb3AwWeih cpefHel Ha YAaCOBOM MHTepBane
('trailing_stop', ©.03) # MpoueHT AnA TpPeWIUMHr-cTona
)
# https://habr.com/ru/articles/857402/

def _init_ (self):

https://habr.com/ru/articles/857402/ | Muxaun WapawH, https://shardin.name

CtpaHuua 8 ns 30



21.03.2025, 12:55 Mot nepBbIli U HeyAaYHbIN ONbIT MOMUCKa ToproBon ctpatern ans MockoBcko 6upxu / Xabp

print(f"\nPacyet ana napametpoB: {self.params.ma_period_5min} / {self.params.m:

# Co3paeM CNUCKU ANA XPAHEHUA MHAMKATOPOB MO KaXAoMy WHCTPYMEHTY
self.ma_5min = {}

self.ma_hourly = {}

# QA Kaxgoro UHCTpYMeHTa fAobaBideM CKONb3fAWwWe cpedHWe Mo pa3HbIM MHTepBasiam
for i, data in enumerate(self.datas):
if i % 2 == ©0: # YeTHble MHAEKCbl - 5-MUHYTHble AAHHble
ticker = data._name.replace(' Smin‘, "")
self.ma_Smin[ticker] = bt.indicators.SimpleMovingAverage(data.close, pe
else: # He4yeTHble UMHAEKCbl - YacOBble AaHHbIE
ticker = data._name.replace(' hourly', "")

self.ma_hourly[ticker] = bt.indicators.SimpleMovingAverage(data.close,

# HEPEMEHHbIe O OTC/ZIeXUBAHUA MaKCUMasbHOW LeHbl nocnae NMOKYMNMKU NO KaXAOMy WUHCTPY

self.order = {} # CnoBapb A/NA OTCJ/IEXMBAHUA OPLEPOB MO KaAXAOMY WMHCTPYMEHTY

self.buy_price

self.max_price

def next(self):
# [na Kaxaoro MHCTPYMEHTA NpoBepsAeM YC/IOBUS MOKYNKU W MPOAAxw
for i in range(0, len(self.datas), 2): # MpoxoguM MO 5-MUHYTHbLIM AAHHbIM
ticker = self.datas[i]._name.replace(' 5Smin', "")
data_b5min = self.datas[i]
data_hourly = self.datas[i + 1]

# MpoBepsAem, e€CTb /I OTKPbLITHIM OpAep ANA 3TOro MHCTPYMEHTa
if ticker in self.order and self.order[ticker]:

continue # MMponyckaem, ec/u ecTb OTKpbITbIA opaep

# lpoBepAeM yC/IOBUA MNOKYMKWU:
# LeHa Ha 5 MMH TakMmdpeilme Bble CKONb3AWEA cpegHen Ha 5 MMH + 4acoBaa LeHa
if not self.getposition(data_5min): # OTkpbiBaeM chenky TOJIbKO €C/AU HeT OTk
if data _5min.close[@] > self.ma_S5Smin[ticker][@] and data_hourly.close[¢
self.order[ticker] = self.buy(data=data_5min)
self.buy_price[ticker] = data_5min.close[9]

self.max_price[ticker] = self.buy_price[ticker]

# Monyyaem Tekywui TUKep U AATY MOKYMKK
buy date = data 5Smin.datetime.date(9)
buy time = data_5min.datetime.time(9)

print(f"{buy_date} B {buy_time}: nokynka 3a {self.buy_price[ticker]
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# Ecnn yXe ecTb OTKpbITAs Mo3uuus
elif self.getposition(data_5min):

current_price = data _5min.close[@]

# O6HOB/ISIEeM MaKCUMasibHYH LeHy, ec/Au Tekylwas Bbiue
if current_price > self.max_price[ticker]:

self.max_price[ticker] = current_price

# PaccuyuTbiBaeMm YpOBe€Hb CTOM-J10CCa

stop_loss_level = self.max_price[ticker] * (1 - self.params.trailing st

# MNpoBepAem ycnoBue [ Npogaxu MO TPEeWSUHr-cTony

if current_price < stop loss level:
self.order[ticker] = self.sell(data=data_5min)
sell date = data_5min.datetime.date(9)

sell time = data_S5Smin.datetime.time(9)

print(f"{sell _date} B {sell _time}: npogaxa 3a {current_price} ansa {

# ObpabaTbiBaeM yBeLOMIEHUA MO opAepam
def notify order(self, order):

ticker = order.data._name.replace(’' 5min‘, '')

if order.status in [order.Completed, order.Canceled, order.Margin]:

self.order[ticker] = None # Ouvwaem opiep nocje 3aBeplLeHUS

Cpenan nepekntoyartenb OAMHOYHbIN TECT UNK onTuMmn3aumusa: singleTest / optimization
A58 OCHOBHOro panna 3anycka: SingleTestOrOptimization = "optimization"

OcHoBHON hann 3anycka main.py:

import sys
import time

sys.stdout.reconfigure(encoding="utf-8")

from datetime import datetime

from src.data_loader import load_data_for_ticker, load_ticker_mapping

import pandas as pd
import backtrader as bt
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import backtrader.analyzers as btanalyzers

# https://habr.com/ru/articles/857402/

from src.strategy®_ma_5min_hourly import MovingAveragesOnDifferentTimeIntervalsStrategy

# 0TO6pa3nMTb MMeHa BCex CTonbuoB B 6onbwoM ¢periMBOpKe AaHHbIX pandas
pd.set_option('display.max_columns', None)
pd.set option('display.width', 1000)

# Havyano BpemeHMU

start_time = time.perf_counter()

# MyTb Kk JSON ¢ainy c conocTaBAeHUAMU

mapping_file = "./data/+mappings.json"

# 3arpy3ska cornocTaB/eHUN TUKepoB

ticker_mapping = load_ticker_mapping(mapping_file)

# lMpomexyTo4yHoe BpeMs BbINOJHEHUA
total_end_time = time.perf_counter()
elapsed_time = total_end_time - start_time

print(f"MpomexyToyHoe BpemAa BbinonHeHus: {elapsed_time:.4f} cekyHa.")

current_time = datetime.now().strftime("%Y-%m-%d %H-%M") # [eHepupyem Tekylwee BpemMsa B (

# Cnepgywwas 4acTb Kofa 3anyckaeTcA TOJIbKO eC/iM 3TO OCHOBHOW MoAyJb

if _name__ == '__main__': # WcnpaBneHue ansa pabotbl ¢ multiprocessing
# Co3paem ob6bbekT Cerebro

cerebro = bt.Cerebro(optreturn=False)

# Mony4daem konudectBo bymar B ticker_mapping.items()

num_securities = len(ticker_mapping.items())

# PaccyuMTbiBaeM MpoOLEHT KamuTana Ha ofHy bymary
percent_per_security = 100 / num_securities

print(f"MpoueHT kanuTana Ha oaHy bymary: {percent_per_security:.2f}%")

# YcnoBuAa kanutana
cerebro.broker.set_cash(100000) # YcTaHaBnMBaeM CTapTOBbli KanuTas
cerebro.broker.setcommission(commission=0.005) # Komuccusa 0.5%

cerebro.addsizer(bt.sizers.PercentSizer, percents=percent_per_security) # HacTpaue
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# [lnA Kaxporo MHCTpyMmeHTa fobaBniseM o6a BpeMeHHbIX MHTepBana
for uid, ticker in ticker_mapping.items():

print(f"3arpyxaem paHHble gns {ticker}")

# 3arpy3ska [AaHHbIX C TalMmppeimamm 5 MUHYT U Yac

data_5min, data_hourly = load data_for_ticker(ticker)

# Mponyck, €cnu OaHHble He O6bIM 3arpyXeHbl
if data _5min is None or data_hourly is None:

continue

# [lobaBnAem 5-MUHYTHble gaHHble B Cerebro
data 5min_bt = bt.feeds.PandasData(dataname=data 5min, timeframe=bt.TimeFrame.V
cerebro.adddata(data_5min_bt, name=f"{ticker} 5min")

# Jlo6aBnsaem 4YacoBble gaHHble B Cerebro

data_hourly bt = bt.feeds.PandasData(dataname=data_hourly, timeframe=bt.TimeFr:

# CoBMewaem rpa¢ukm 5 MUHYT M Yaca Ha OO4HOM BuUAE
data_hourly bt.plotinfo.plotmaster = data_5min_bt # CeA3biBaem rpaduku
data_hourly bt.plotinfo.sameaxis = True # OTobpaxaemM Ha TOil Xe ocwu

cerebro.adddata(data_hourly bt, name=f"{ticker} hourly")

# ﬂepe|<m0-|aTenb OOVHOYHbIA TeCcT WAM ONTUMMM3aUUA

SingleTestOrOptimization = "optimization" # singleTest / optimization

if SingleTestOrOptimization == "singleTest":

print(f"{current_time} MMpoBoAUM OAMHOYHLIA TecT cTpaTeruun.")

# [lobaBnsem cTpaTeruiw AnA oAuMYHOro TecTta MovingAveragesOnDifferentTimeIntervals
cerebro.addstrategy(MovingAveragesOnDifferentTimeIntervalsStrategy,
ma_period 5min = 30, # MNepuol ONA CKoNb3AWeh cpefHe:l Ha 5-MUH)Y
ma_period _hourly = 45, # lepuop OnSa CKONb3AWen cpefHen Ha 4YaCOBC

trailing stop = 0.03) # MpoueHT ANA TpeunuHr-cTona

# Writer TONbKO ANSA OAMHOYHOrO TecTa ANA BbiBOAAa pe3ybTaToB B CSV-dainn

cerebro.addwriter(bt.WriterFile, csv=True, out=f"./results/{current_time} log.c

# [lob6aBnsem aHanu3aTopsl
cerebro.addanalyzer(btanalyzers.TradeAnalyzer, _name='trade_analyzer')

cerebro.addanalyzer(btanalyzers.DrawDown, _name="drawdown")
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cerebro.addanalyzer(btanalyzers.Returns, _name="returns")
cerebro.addanalyzer(btanalyzers.SharpeRatio, _name='sharpe_ratio', timeframe=bt
cerebro.addanalyzer(btanalyzers.SQN, _name='sqgn')

cerebro.addanalyzer(btanalyzers.PyFolio, _name='PyFolio")

# 3anyck TecTupoBaHus

results = cerebro.run(maxcpus=1) # OrpaHuyeHue OAHUM SAPOM ANA U36EXaHUA MHOIC

# BbiBOAMM pe3ysibTaTbl aHa/M3a OAMHOYHOro TecTa

print(f"\nOkoH4YyaTenbHas cToumocTb nopTtdens: {cerebro.broker.getvalue()}")
returnsAnalyzer = results[@].analyzers.returns.get analysis()
print(f"lfopoBas/HopMann3oBaHHas foxogHocTb: {returnsAnalyzer['rnormleo’']}%")
drawdownAnalyzer = results[@].analyzers.drawdown.get_analysis()
print(f"MakcumanbHoe 3Ha4eHue npocagku: {drawdownAnalyzer[ 'max']['drawdown']}%"
trade_analyzer = results[@].analyzers.trade analyzer.get analysis()
print(f"Bcero cpenok: {trade_analyzer.total.closed} wt.")

print(f"BemrpbiuHble caenku: {trade_analyzer.won.total} wr.")

print(f"Y6biTouHble cpenku: {trade_analyzer.lost.total} wr.")

sharpe_ratio = results[@].analyzers.sharpe_ratio.get_analysis().get('sharperati
print(f"Kosadduument lWapna: {sharpe_ratio}")

sqnAnalyzer = results[©].analyzers.sqn.get analysis().get('sgn')

print(f"Mepa poxogHOCTM C nonpaBkol Ha puck: {sqnAnalyzer}")

............................... # BpeMma BbINO/HEHUA
total_end_time = time.perf_counter()
elapsed_time = (total_end_time - start_time) / 60

print(f"\nBpema BbinonHeHua: {elapsed_time:.4f} muHyT.")

# MocTpoeHne rpaduka ANA OAMHOYHOro TecTa

cerebro.plot()

else:

print(f"{current time} MpoBoaum onTumMM3auuw cTaTeruun.")

# OnTummzauma cTpaTterum start_date = 2024-10 MovingAveragesOnDifferentTimeInter

cerebro.optstrategy(MovingAveragesOnDifferentTimeIntervalsStrategy,
ma_period_5min=range(10, 61, 5), # nanasoH AN 5-MUHYTHOW ¢
ma_period_hourly=range(15, 61, 2), # [lMana3oH ANA YacoBOW CKC
trailing stop=[0.03]) # Pa3Hble MpoueHTbl ANA Tpewns

print(f"\nKonnyectBo BapuHaToB onTummzaumm: {(( (61-10)/10 * (61-15))/2 )}\n")

# [lobaBnsieM aHa/nM3aTopbl
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cerebro.addanalyzer(btanalyzers.TradeAnalyzer, _name='trade_analyzer')
cerebro.addanalyzer(btanalyzers.DrawDown, _name="drawdown")
cerebro.addanalyzer(btanalyzers.Returns, _name="returns")
cerebro.addanalyzer(btanalyzers.SharpeRatio, _name='sharpe_ratio', timeframe=bt

cerebro.addanalyzer(btanalyzers.SQN, _name='sgn')

# 3anyck TecTUpoBaHuUA

results = cerebro.run(maxcpus=1) # OrpaHuyeHue OAHUM SAPOM ANA U36EXaHUA MHOIC

# BblBOAMM pe3y/ibTaTbl ONTUMMU3ALUU

par_list = [ [
# MovingAveragesOnDifferentTimeIntervalsStrategy
x[@].params.ma_period_5min,
x[@].params.ma_period_hourly,

x[@].params.trailing_stop,

x[@].analyzers.trade_analyzer.get_analysis().pnl.net.total,
x[@].analyzers.returns.get_analysis()['rnormleo’'],
x[@].analyzers.drawdown.get_analysis()[ ‘max']['drawdown'],
x[@].analyzers.trade_analyzer.get analysis().total.closed,
x[@].analyzers.trade_analyzer.get analysis().won.total,
x[@].analyzers.trade_analyzer.get_analysis().lost.total,
x[@].analyzers.sharpe_ratio.get_analysis()[ 'sharperatio’],
x[@].analyzers.sqn.get_analysis().get('sqgn")

] for x in results]

# MovingAveragesOnDifferentTimeIntervalsStrategy

par_df = pd.DataFrame(par_list, columns = ['ma_period 5min', 'ma_period_hourly"

# Gopmupyem uma danna C Tekyllehn OAaTOW U BpEMEHEM
filename = f"./results/{current_time} optimization.csv"
# CoxpaHsAem DataFrame B CSV ¢ain C¢ AWHAMUYECKUM UMEHEM
par_df.to_csv(filename, index=False)

print(f"\n\nPe3ynbTaTbl onTumuzauuu:\n{par_df}")

# BpemAa BbiNONIHEHUA
total _end_time = time.perf_counter()
elapsed time = (total _end time - start time) / 60

print(f"\nBpema BbinonHeHus: {elapsed time:.4f} muHyT.")

# Obwee BpemA BbINOJIHEHUA

total_end_time = time.perf_counter()
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elapsed _time = (total_end_time - start_time) / 60

print(f"\nO6bwee Bpema BbinonHeHus: {elapsed_time:.4f} MuHyT.")

B naHHble 3arpy3unn KOTMPOBKKU 3a OKTAOpb 2024:

-

. AFLT_1hour.csv
2. AFLT_5min.csv
3. EUTR _1hour.csv
4. EUTR_5min.csv
5. GAZP_1hour.csv
6. GAZP_5min.csv
7. MTLR_1hour.csv
8. MTLR_5min.csv
9. RNFT_1hour.csv
10. RNFT_5min.csv
11. ROSN_1hour.csv
12. ROSN_5min.csv
13. RUAL_1hour.csv
14. RUAL_5min.csv
15. SBER_1hour.csv
16. SBER_5min.csv
17. SGZH_1hour.csv
18. SGZH_5min.csv
19. SNGSP_1hour.csv
20. SNGSP_5min.csv
21. UWGN__1hour.csv
22. UWGN_5min.csv

23. VKCO_1hour.csv
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24. VKCO_5min.csv
25. VTBR_1hour.csv

26. VITBR_5min.csv

BpeMﬂ BbIMOJTHEHNA ONTUMN3aUUNN ONA TaKUX NapamMeTpoB COCTaBUI10 74 MUHYTbI:

cerebro.optstrategy(MovingAveragesOnDifferentTimeIntervalsStrategy,
ma_period_5min=range(10, 5 B)g
ma_period_hourly=range(15, y 2),

trailing stop=[ D)

Go Run Terminal Help o] adi ub D Qmos

@ E c mainpy X

 SILVERFIR-TRADINGBOT_BAC.

print(

cerebro.op

print( " \nkdnuedrel

> OUTLINE
(5

Anga Toro 4Tobbl BU3yanbHO NpeacTaBuUTb pedynbraTthl ONTUMM3AL MM Hanncan Moaysb, KOTOPbIV
CTPOUT TPEXMEPHbIN rpadouK.

Mogaynbe 3dchart.py:

import pandas as pd
import matplotlib.pyplot as plt
from mpl_toolkits.mplot3d import Axes3D
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import numpy as np
from matplotlib.widgets import Slider

from datetime import datetime

# https://habr.com/ru/articles/857402/

# YTeHue paHHbIX n3 CSV ¢aina

data = pd.read_csv('./results/2024-11-12 16-12_optimization_2024-10 MovingAveragesOnDif{

parameterl = 'ma_period 5min’

parameter2 = 'ma_period_hourly'

N3BnevyeHne HeobXOAMMbIX KONOHOK AN MOCTPOeHUA rpaduka

data[parameterl] # no ocum X

data[parameter2] # no ocu Y
data['pnl net'] # no ocu Z (PNL net)

N < X
]

# Cos3pgaHune 3D-rpaduka
fig = plt.figure()
ax = fig.add subplot(111, projection='3d")

# lNocTpoeHMe MNOBEPXHOCTU C WUCMNOJIb30BaHUEM TPpUaHrynauumn

surf = ax.plot_trisurf(x, y, z, cmap='viridis', edgecolor="'none")

# lMoaonucu K ocam

ax.set_xlabel(parameterl)
ax.set_ylabel(parameter2)
ax.set_zlabel('PNL Net')

# 3arosioBok rpapuka
current_time = datetime.now().strftime("%Y-%m-%d %H:%M") # [eHepupyem Tekywee Bpemsa B (
ax.set_title(f"3D Optimization Chart, {current_time}")

# [lobaBneHue nAOCKOCTU, KOTopas byaeT ABUraTbCA BAONb OoCu Z
# HavyasbHOe 3Ha4deHue NJOCKOCTU Mo ocu Z

z_plane = np.mean(z)

# MNOCKOCTb - 3arNoOMUMHAeM ee KakK OTAEeJibHbll 0bbekT

np.array([[min(x), max(x)], [min(x), max(x)]11)
np.array([[min(y), min(y)], [max(y), max(y)]])
z_plane_values = np.array([[z_plane, z plane], [z_plane, z_plane]])

X_plane

y_plane

# OTO6paxeHWe MJOCKOCTH

https://habr.com/ru/articles/857402/ | Muxaun WapawH, https://shardin.name

CtpaHuua 17 us 30



21.03.2025, 12:55 Mot nepBbIli U HeyAaYHbIN ONbIT MOMUCKa ToproBon ctpatern ans MockoBcko 6upxu / Xabp

plane = ax.plot_surface(x_plane, y plane, z_plane_values, color='red', alpha=0.5)

# Co3paHune cnavpepa A4 ynpas/iieHUA NOo3uuuen NAOCKOCTUM Mo ocu Z
ax_slider = plt.axes([0.25, ©0.02, ©0.50, 0.03], facecolor='lightgoldenrodyellow')

z_slider = Slider(ax_slider, 'Z Plane', min(z), max(z), valinit=z_plane)

# OyHKUMA OBHOB/IEHMA MOJIOKEHUA MJOCKOCTM MPU MepemeleHnn cnangepa
def update(val):
new z plane = z _slider.val
z_plane_values[:] = new_z_plane # O6HOBnsAeM 3Ha4vyeHusa Z ANA MJOCKOCTHU
ax.collections[-1].remove() # Ypmanaem cTapykl MJIOCKOCTb
ax.plot_surface(x_plane, y plane, z_plane_values, color='red', alpha=06.5) # Pucyen

fig.canvas.draw_idle() # O6HoBndem rpadux

# MpuBA3ka cnaigepa K QyHKLUMU OBHOBNEHMUA

z_slider.on_changed(update)

# OTobpaxeHue rpaduka
plt.show()

Pesynbrart ontuMmusaumm B Buae rpaduka:
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3D Optimization Chart, 2024-11-13 08:37

—4887

BbiBOAbI U3 3TON ONTUMU3ALUN

Lindbpbl no wkane Z nokasbiBatoT NULLb CTeNeHb YObITkoB B pybrisix. OHM CO 3HAaKOM MUHYC.

Bbl MOXXeTe camu NOMHOCTbLIO NOBTOPUTH MOW OMNbIT NOTOMY YTO KOA 3arpy»eH Ha GitHub:
https://github.com/empenoso/SilverFir-TradingBot_backtesting

Tem He meHee:

1. HekoTopble cTpaternn apdekTMBHbI TONbKO B OnpeaeneHHbIX PbIHOYHbIX YCITOBUAX.
Hanpumep, cTpaternn cnefoBaHna 3a TPEHAOM, Kak NpaBuiio, XopoLo paboTalT Ha
TPEHOOBbLIX PbIHKAX, HO He paboTatoT Ha GOKOBLIX PbIHKAX.

2. KypBe(bMTVIHF, noAaroHkKa nog NcTtopuio. He XOo4y BBOOUTb MHOIO napameTpos, YTOObI 3TOrO
n3dexarb. I'Iepeo6yL|eH|/|e npoLwsibiIMnh AaHHbIMW: €CInn cTpaTerna XxopoLuo pa60TaeT Ha
NCTOPUNYECKMNX AaHHbIX, HO MJ1I0X0 Ha 6yﬂ,yLLl,l/1X OaHHbIX B peXnme CKOJ1Ib3ALEero okHa, oHa
MOXET ObITb CIIULLKOM aganTtnpoBaHa K UICTOPUYECKUM MOOeNIAM, KOTOpble He 6y,El,yT
NOBTOPATLCA.
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3. TpaH3aKUMOHHbIe 3aTpaTbl: XOPOLLO, eCliv TECTUPOBAHME YYNTbIBAET peanucTuyHoe
npockanb3biBaHWe, KOMUCCUKN U cripeabl.

Byaywme waru - rae nckatb NpubblibHbIE TOProBble cTpaTeruun

£ xouy ncnonb3oBaTh NOAXOA CKOMb3SLLErO OKHa - Koraa AaHHble pa3busatoTcs Ha Gornee
MerkKue rnocrneaoBaTtenbHble Nepuoabl HaNpMMep No MecsiLiam, 3a KOTOpbIM crieqyeT nepuoa
TECTUPOBAHWS BHE 3TON BbIOOpKM. Hanpumep, ontumusaums naéT Ha MeCcsUYHbIX AaHHbIX, a
TECTUPOBATL YK€ Ha cneayrLleM Mecsile. To eCTb NPOMCXOAUT CABUT BNepea: Nocrne Kaxaoro
nepuvoga TeCTUPOBAHUSA OKHO «CKOMb3UT» BNepes Ha yKasaHHbI MHTepBar, U NpoLece
noBTOpsieTcs. Takum 06pa3oM, KaxKablii CEFMEHT JaHHbIX UCMONb3yeTcs Kak Ans obyyeHns, Tak 1
ANs TECTUPOBAHNS C TEYEHNEM BPEMEHW, HO HUKOIAA OAHOBPEMEHHO. JTO NOMOraeT NpoBepuThb,
yTO cTpaTerus paboTtaeT cTaburnbHO B MEHSIOLLIMXCS PbIHOYHBIX YCIOBUSX.

Takke nnaHupyto ncnonb3oBaTb Technical Analysis of STOCKS & COMMODITIES gns noucka
HOBbIX naewn. Nx coBeTbl Tpenagepam LOCTYMHbI B OTKPLITOM LOCTYE.

A ewwé nnaHupyto ncnonb3dosatb ChatGPT, oTnpaBnaga 3anpockl Bpoae:

HencTtByi kak onbITHbIM n3gatenb. OTobpasun 10 BegyLmx aBTopoB B 0bnactu
anropuTMMUYeCcKon TOproenn Ha pbiHke AMepukn. [1na kaxxgoro aBtTopa nepedmncnun Tpm
caMble NonynspHbIe KHUMW, BKNOYasa CBeAeHUs O kHure (gaty nybnukauumm, nsgatens u

ISBN), n npegoctaBb pycckue nepeBoabl A9 KaK40ro Ha3aBaHUS KHUMK.
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ChatGPT v &, Noaenutbes

*  RuSSIAN UUE: | IPOABUHYIBIE MEIUABI MALUMHHOI O UUYYEHWH B YUHAHCAX
* “Machine Learning for Asset Managers"

* (2020, Cambridge University Press, ISBN: 978-1108492453)

* Russian title: "MawwvHHoOe obyueHune ans ynpaeasiowmnx akTuBammn”
e "Quantitative Research in Trading"”

® (2013, No Starch Press, ISBN: 978-1118457573)

* Russian title: "KonnyectBeHHble uccneaoBaHus B Toproene”

3. Yves Hilpisch
¢ “Python for Finance: Mastering Data-Driven Finance"
* (2018, O'Reilly, ISBN: 978-1492024330)
* Russian title: "Python ana ¢uHaHcoB: MacTepcTBO B puHaHCax, OCHOBaHHbIX Ha AaHHbIX"

e "Derivatives Analytics with Python: Data Analysis, Models, Simulation, Calibration, and

Hedging™

* (2015, Wiley, ISBN: 978-1119037996)
¥

* Russian title: "AHanutka gepuBatmMBoB c Python: aHanv3 aaHHbIX, MOAeNN, CUMYNALMA,

@ Coobwmtb ChatGPT

ChatGPT mos» OWKMBKK. Pek:

OTtBeT ChatGPT

1 AanbLie rnocrne oTeeTa.

[encTByi Kak onbITHLIM Nonb3oBaTternb bubnuotekn backtrader Ha Python.
Xouy ncnonb3oBaTb TOProByto ctpartermto n3 kHurm Yves Hilpisch "Python for Finance:
Mastering Data-Driven Finance" ons tectos.

[obGaBnsan Bce KOMMEHTapMM Ha PyCCKOM Si3blKe, NPoAoKan co MHOM obLLeHne Ha
AHITIMACKOM.
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ChatGPT v & Mopenntbes

SRR D T

Add all comments in Russian, continue communicating with me in
English.

&) (B Mams neHa

Certainly! I'll provide you with a basic Backtrader implementation for the strategy described in
Hilpisch's Python for Finance. Typically, the strategy in the book uses a mean-reversion approach

with Bollinger Bands and signals based on crossings of price with upper and lower bands.

Here's an example setup in Backtrader. Each line includes Russian comments as requested:
python & Kol 1MpOBaTh KO4

backtrader bt

(bt.Strategy):

params = (

)

@ Coobwmtb ChatGPT

ChatGPT moxe b ownbku. P yem epATb BaXHYH MHGOPMaLUH

N panblue nogoGHbIe NPOMTHI.

UTtorn

HecmoTps Ha To, 4TO NepBOHaYarbHbIM BIOOP CTpaTernm Ha ABYyX pasHbIX TauMppenmax u
cpasy ans 15 akTneoB Obln He caMbli yOadHbIN - Bnepeaun eLlé o4yeHb bonbLioe none
nccrnegoBaHUin U TECTOB.
ABTop: Muxaun WapauH

Mos oHnanH-BM3nTKa

s} Telegram «YMHbI [lom MHBEecTOpa»

18 Hos6pa 2024 r.

TonbKko 3aperncTpupoBaHHbIe Morb30BaTesNiM MOryT y4acTBOBaTh B onpoce. Bongure,
noxanymcra.

Ucnonb3yete ChatGPT B paboTte?

https://habr.com/ru/articles/857402/ | Muxaun WapawH, https://shardin.name

paHuua 22 13 30


https://shardin.name/?utm_source=habr
https://t.me/+ros3jcpKDb8xODhi
https://habr.com/kek/v1/auth/habrahabr/?back=/ru/articles/857402/&hl=ru

21.03.2025, 12:55 Mot nepBbIli U HeyAaYHbIN ONbIT MOMUCKa ToproBon ctpatern ans MockoBcko 6upxu / Xabp

50% fa 22

|
36.36% Hert 16

13.64% He 3Hato 6

lNporonocosanu 44 nonb3oBaTtens. Bosgepanuck 2 nosnb3oBaTtens.

Terun: Backtesting.py, Backtesting, backtrader, grademark, trading strategy

Xabbl: Open source, ®uHaHcol B IT, Python, Node.JS

Pepaktopckuin pangxecrt X
an/ICbIJ'IaeM Nlydline Cctatby pa3 B Mecdl

onekTponoyTa

183 8741

Kapma PentuHr

Muxaunn llapavH @empenoso

AsTomaTtmsaums / daHHble / PuHaHCchl / YMHbIE JoMa

‘ Moanucartbcsa ’ NA

Cant Cawnt Github
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https://habr.com/ru/users/empenoso/
https://habr.com/ru/users/empenoso/
https://shardin.name/?utm_source=habr
https://www.tbank.ru/rm/shardin.mikhail1/0dKi144262/
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https://habr.com/ru/search/?target_type=posts&order=relevance&q=[Backtesting]
https://habr.com/ru/search/?target_type=posts&order=relevance&q=[backtrader]
https://habr.com/ru/search/?target_type=posts&order=relevance&q=[grademark]
https://habr.com/ru/search/?target_type=posts&order=relevance&q=[trading+strategy]
https://habr.com/ru/hubs/open_source/
https://habr.com/ru/hubs/finance/
https://habr.com/ru/hubs/python/
https://habr.com/ru/hubs/nodejs/
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@ KommeHTapum 14

My6nukauum

NYYWWUE 3A CYTKHN MOXOXUE

. rssdev10
! 22 yaca Hasag

Mouemy BbexaB nNo «Bu3e TanaHToB» B CLUA A ¢ pagoCTbio BEpHycs B
Poccuio

MHeHune
+171

melnik909
«®¥. 18 uvacos Hasag

Bbl He 3HaeTe CSS. Mou Bonpocbl 0 CSS ¢ oTBeTamu. YacTb 2
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https://habr.com/ru/users/rssdev10/
https://habr.com/ru/users/rssdev10/
https://habr.com/ru/articles/892190/
https://habr.com/ru/articles/892190/
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https://habr.com/ru/companies/ruvds/articles/891912/
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O630p

+38

DAN_SEA
{ 16 yacoB Ha3ag
FeHepauua cy4yanHbIX Yncen

CpenHun

0O630p

+31

= OrkBiotechnologist
22 yaca Hasag

VPS 3a 139 py6nen — oM ans Baliero pesome Ha ocHoBe Hugo

MpocTon

TyTopuan

+28

S nebykoff_anton

@ 23 uaca Hasaf
[lo n nocne: onTummn3auua nsobpaxxenun ansa Lighthouse n He Tonbko

MpocTon

TyTopuan

+28

t Kopcheniy

s

™ 23 yaca Hasaf

WmutaTtop kacaHuu. Y2: XKenesHas yacTtb

CpenHun

Kenc

+24
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https://habr.com/ru/users/DAN_SEA/
https://habr.com/ru/companies/ruvds/articles/891292/
https://habr.com/ru/users/OrkBiotechnologist/
https://habr.com/ru/users/OrkBiotechnologist/
https://habr.com/ru/companies/ruvds/articles/891832/
https://habr.com/ru/users/nebykoff_anton/
https://habr.com/ru/users/nebykoff_anton/
https://habr.com/ru/companies/idaproject/articles/891810/
https://habr.com/ru/users/Kopcheniy/
https://habr.com/ru/users/Kopcheniy/
https://habr.com/ru/companies/timeweb/articles/891722/
https://habr.com/ru/companies/ruvds/articles/891912/comments/
https://habr.com/ru/companies/ruvds/articles/891292/comments/
https://habr.com/ru/companies/ruvds/articles/891832/comments/
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5”§ PatientZero
ij 2 yaca Hasa[,

Muwem ctek TCP/IP c Hyns: Ethernet, ARP, IPv4 n ICMPv4

MpocTon

TyTopwan Mepesopn

+18

tertiumnon

& 17 yacoB Hasag

MWHUMYM KHUT, KOTOPbIe HY)XHO MPOUYMTAaTb HAUNHAKOLWEMY NN
NpoAoMKaloLLeMy CBOK KPUBYIO 06yueHUsl MPOrpammMucTy

MpocTon

O630p

+17

Ibkanter
.
% 53 MUHYTLI Ha3ag,

bakpop Auto-color: pa36op yrpo3bl, TEXHUUECKUN aHANTU3 U CNOCO6bI
3aLuUTDI

CpenHun

0O630op

+13

g alexander-shustanov

18 yacoB Hasap

B nouckax ngeanoHoro Database-knueHTa gna IDE: Amplicode
BblbupaeT DBeaver

MpocTon

+13

Kak ns6exarb undpoBoro xaoca npu 6M3HeCc-murpaumnm
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https://habr.com/ru/articles/892804/
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https://habr.com/ru/users/lbkanter/
https://habr.com/ru/companies/inferit/articles/892028/
https://habr.com/ru/companies/inferit/articles/892028/
https://habr.com/ru/users/alexander-shustanov/
https://habr.com/ru/users/alexander-shustanov/
https://habr.com/ru/companies/haulmont/articles/892744/
https://habr.com/ru/companies/haulmont/articles/892744/
https://effect.habr.com/a/mxud-OtvtprKj22oZ39VUFmW4Xd0Q85hIuUv1G6S4Sczlt4SASYPvJybAls-os9XXLP8GtEn7CosfORzBjmHQU4tZYKcbyFPZsRQuyHgHGV0xXbTP3qT8QDBPd68C8L95DctmCd_yHCg_skvOdKu_tKoV9BalOvAGM-rFA
https://habr.com/ru/articles/889618/comments/
https://habr.com/ru/articles/892804/comments/
https://habr.com/ru/companies/inferit/articles/892028/comments/
https://habr.com/ru/companies/haulmont/articles/892744/comments/
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Typ6o
[NokasaTb eLle
NCTOPUN
y b
A
Kak pacTu Ha pa6oTe? 8 M;pTa . Béérna KoToB!
x AezanosppaenseT BCEMOryuwux . Xabp n komaHaa fHaekc 360
XKEHLWWH ¢ Mf*ﬂVHaP?ﬂHb'M cobpanu noabopky
i \ 1 e STe o T iy )
HanucaHHble xabpaBUaHKamn. S%:::ig:;’::uwmsﬁ v
Lz b
(¢ ®
Kak pactu Ha 3popoBbe Vragaiite 6yayuwee B C npasgHMKOM Bcerpga KoTOB!
pa6ore? AUTULIHMKA HOBOM Ce30He BeCHbl!
BAKAHCUN

FullStack QA (Python and NodeJS)
no 4 500 $ - Wanted. - MoxHo yaaneHHo

Backend Engineer (Rust, NodeJS)
0o 125 000 P - REES46 - MoxHo yaaneHHo

Crapwwui Python paspabotunk/Senior Python developer

no 300 000 P - MNMnaTexHoe pelueHne - Mocksa

Python developer

oT 150 000 P - Greenway Global - HoBocubupck - MoxHo yaaneHHo

Pykosogutens rpynnbl pa3pabotkun Python/Tech Lead Python

0o 500 000 P - MNMnaTtexHoe pelueHne - Mockea

BonbLlue BakaHcuii Ha Xabp Kapbepe
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MUHYTOYKY BHUMAHINSA

4

on-
nofoBoPuM

NMPO OAEHbIN?
R AAL
[leByuiKa C pO30BbIMU BOSIOCAMU BeceHHee npobyxaeHue IT- KaK auTULWHMKN NOAXOAAT K
n CnuseHb Ha nnaHete P6ax meponpuaTui B Kanengape ¢mnHaHcoBOMY NNaHUPOBaHUIO?
PABOTA

Node.js paspaboTumk
56 BakaHcun

Python paspaboTumk
65 BakaHcui

JavaScript paspaboTumk
134 BakaHcumn

Django paspaboTymnk
20 BakaHcum

Data Scientist
55 BakaHcun

Bce BakaHcumn

BIVDKANLIWNE COBbITUA
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21.03.2025, 12:55 Mot nepBbIli U HeyAaYHbIN ONbIT MOMUCKa ToproBon ctpatern ans MockoBcko 6upxu / Xabp

Bbirpante rpaHT
Ha npo@eccuro

M OBYyUMTEeCE HOBOW CNeUMansHOCTH
GecnnaTHoO

17 cbeBpans — 24 mapTta

KoHkypc «CHexHbIn Koa» ot XekcrneTta. Tpu rpaHTa Ha 6ecnnatHoe 10-
MecsiYHoe oby4yeHue

OnnanH

Paspabotka

Bonblie cobbiTuin B kaneHaape

K 2 o +

@ Hactpolika s3bika

TexHu4eckas nogaepxka
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