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Bo BpeMsa nocelieHns carnTa Bbl cornallaerecb C MCNosib3oBaHneM dannos Xopowo
A% Muxaun WapguH <
@ NNYHbIN 6101

CerogHa B 04:52 + Mognucarbcs

HapoaHbin Python: ctpoum yHuBepcanbHbIM WWAGNOH ana
anropurMmmuyeckom tToproenm Ha Mockosckomn 6upixe

B Munpe anroputMmn4eckom TOproBam SOMUHUPYHOT KPYMHble POHAbI C X KONOCCaNbHbIMM
pecypcamMn. Ho 4To, ecnn Mbl, YaCTHbl€ MHBECTOPbI U pa3paboTyMKKU, MOXKEM CO34aTb
CO6CTBEHHbIN MOLLHbIV U AOCTYMHbIN MHCTPYMEHT? YTO, ecnum 60bLUe He NPUAETCS 3aBUCETb OT
nNponpueTapHbIX NNaTGOPM UM NUCaTb C HYNS CIIOXHYHO MHDPACTPYKTYPY A8 TECTUPOBaHMUSA
KaXK10M HOBOW naen?

CerogHs y Hac ecTb Python u Takne MowHble 6MbnnoTeky, Kak Backirader. OgHaKO ronbin
bpernMBOpPK — 3TO NNLLb NONOBUHA Aena. YTobbl OH CcTan No-HaCTOALLEMY HAaPOAHbIM
MHCTPYMEHTOM, EMY HY>XHa yA06Has 06BA3Ka: roToBasi CTPYKTYpa NpoeKTa, aBTOMaTUYECKNN
MMMOPT CTpaTerunmn, HarnsagHble OTYETbI, TENIOBbIE KapTbl A1 ONTUMMU3aLUnnN 1 6ECLLIOBHOE
noaktoyeHme K APl 6pokepoB — He TOSIbKO POCCUMINCKMX, HO HAZO0 HavyaTb ¢ MOCOUPXN.

Mbl cTpeMumMmcs caenatb MHCTPYMEHT TakMM e yA06HbIM, kak TradingView. lMpocToTa B
MCNONIb30BAHUUN 1 [OCTYMHOCTb BCEX PYHKLMI A5 Nonb3oBaTtesnen 6e3 rnyboKon TeXHUYECKOoN
9KCMepTM3bl — MHE Ka)xeTcs BOT naean. Ytobbl KaXkbIW, KTO 3aMHTEPECOBaH B
anropuTMUYECKON TOProee, Mor 6e3 yCunuii BHeAPUTb CBOKD CTPaTernto, NpoTecTUpoOBaTh €€ n
MOJSIyYUTb pesynbTaTbl, HE NPOBOASA Yacbl U IHN 38 HACTPOMKOM CUCTEMDI.

9Ta cTaTba — He NPOCTO ONMCaHUe NPOEKTA, a NPU3bIB K AeCTBUIO. Sl Npeanarato 06beanHUTb
yCU/INA 1 cO3AaTb OTKPbITbIN CTaHAAPT ANA anroTpeiauHra Ha 6a3e open source Backtrader,
3aTOUYeHHbII NoA, peasun pOCCUMINCKOro pblHKa.
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Ha FNasHOM — Ha p OTEE W TECTAPOBAHAKW CTRATEMAR, a He Ha Bopebe C

https://github.com/empenoso/backtrader-quickstart-template

[naBHas 3aja4ya — MNOCTPOUTb OTKPbIThIN 1La6s10H, KOTOPbIA MO3BO/IMT YaCTHOMY MHBECTOPY,
Aaxke ¢ He6osbLLUMMM HaBblKaMy B MPOrpaMMUPOBaHUK, COCPEAOTOUNTLCS Ha [NTABHOM — Ha
pa3paboTKe U TECTUPOBAHUN CTpaTerunii, a He Ha 60pbbe ¢ MHbpPacTPyKTypoi. Mbl co3faém
cucteMy ana mapadoHa, a He A1 CNpUHTA: 418 KJTaCCMYeCKMX CTpaTermit C ropusoHTOM B Yachl
U OHW, KoTopas 6yaeT paboTaTb aBTOHOMHO U He Tpe6oBaTb eXXeJHEBHOIO BHUMaHUS.

Nouemy Backtrader, a He gpyras 6uénumoreka?

Bbi6op B nonb3y Backtrader 6bin caenaH He cny4darnHo. Mpexae 4eM 0CTaHOBUTLCA Ha 3TOM
6MbIMOTEKE N3YUNI HECKOJTbKO MOMY/SAPHbIX OPEN-SOUrce peLleHmni, Kaxaoe U3 KOTopbiX UMeeT
CBOW CUJIbHble CTOPOHbI, HO HE COOTBETCTBOBAJO MaBHOM Lienn — co3gaTb NPOCTOM U TMOKNUi
WHCTPYMEHT, KOTOpbI 6yaeT yao6eH AN YacTHbIX UHBECTOPOB Ha MOCKOBCKON 6upXke.

C 04HON CTOPOHbI, CYLLECTBYOT KOMIMJIEKCHbIE MaThopMbl, Takme kak OsEngine. 9To MOLLHOE
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OKasanacb MeHee NoaxoAsLLeN, TaK Kak Mbl CTPEMUMCS K MaKCMMasibHOW NMPOCTOTE U
MOZY/NIbHOCTW, CBOWCTBEHHOW KOHCTPYKTOPaM.

Ha gpyrom nontoce — y3kocneumannampoBaHHble MHCTPYMeHTbI. Fregtrade — Heo6bivaiiHo
nonynspexH B mupe kpuntotpenamHra. OH o6nagaet orpoOMHbIM COOBLLLECTBOM M 60raTbiM
(YHKUMOHANOM, HO BECb 3TOT PYHKLMOHAN «3aTo4YeH» nog umdposble akTuebl. [Ans GoHA0BOro
pbIHKa 1 TeM 6onee A1 MOCKOBCKOI 6MPXXU NOTPeBYHOTCA CepbE3Hble OPabOTKMU.

EcTb 1 npoekTbl, Bbipocwine s nereHaapHoro Zipline ot Quantopian, Hanpumep, Ziplime. Cam
ABWXOK Zipline no-npe>xHeMy CUNEH B 6IKTECTUHTE, HO NMoce 3akpbiTua Quantopian Bce cTano
CJIOXHO.

OTpenbHo ctonT ynoMaAHyTb Nautilus Trader — 370 cOBpeMeHHbIN BbICOKONPOU3BOAUTENbHbBIN
(hpenMBOpPK, KOTOPbIM YacTo Ha3bIBaKOT «TsXKENon aptunnepuen» ansa HFT. OH HeBEPOATHO
6bICTP, NOAAEPXXMBAET aCUHXPOHHYIO apXUTEKTYPY M OPUEHTUPOBAH Ha PaboTy C MUIIMOHAMK
TMKOB B CeKyHAy. Ho Anst 60NblUMHCTBA YaCTHbIX MHBECTOPOB TaKOM YPOBEHb CKOpee
N36bITOYEH. N8 AONTOCPOYHbIX CTPATErMiA C FOPU3OHTOM B Yachl U IHW OH BbIrNSAUT Kak
neperpy>XeHHbIn UHCTPYMEHT.

Ha doHe aTnx peweHuni Backtrader Boigensercsa ceoen dpunocodunen. 3To He rotoBas
nnatgopma c XXECTKMMU paMKaMm, a BU6NMOTeKa-KOHCTPYKTOp. OHa AaéT 6a30Bble «KyOUKN», N3
KOTOPbIX MOXXHO cObpaTb MMEHHO Ty CUCTEMY, KOTOpasi Hy>XHa.

Y Heé eCcTb Tpu peLuaroLmx NpenMyLLecTBa: 60bLIOe COObLLECTBO, KAYeCTBEHHas
AOKYMeHTauma (1 Jaxe Ha pycckoM, HeoduumanbHas, caenaHHas ogHUM U3 NoJSib30BaTeNen) 1
NpoBepeHHble MHTerpaunmn ¢ API poccninckmnx 6pokepos.

NmeHHO noaTomy Backtrader kaxxeTca ngeanbHOM OCHOBOW A1 «<HAPOAHOro» LWabnoHa: NErkoro,
FMOKOro U NOHATHOrO Aaxke TeMm, KTO AenaeT NepBble Wwaru B anropuTMMYecKon Toprosre.

Open source

Bce koMnoHeHTbI Hawero ppermMBopka — 6ubnmoTteka Backtrader u npegnaraembin WwabnoH —
pacnpocTpaHsarTca nog nuueHauven Open Source. 3To 03HAYaeT He MPOCTO 6ecnaTHbIM JOCTYN
K KOAy, HO 1 BO3SMOXXHOCTb COBMECTHO pasBuBaTb M yyyllaTb MPOEKT.

B Mupe open source KayeCTBEHHbIE UHCTPYMEHTbI CO34at0TCA KONINEKTUBHBIMU YCUTUSMU U
CTAHOBATCS AOCTYMHbI KaXXA0My, yCTpaHsia 6apbepbl MPonpueTapHbiX pelleHnii. Hal «HapoaHbIi
wabnoH Backtrader» — yacTb ABUXXEHUS], KOTOPOE AeNaeT MOLLHbIE UHCTPYMEHTbI
anropMTMMYECKOIN TOProBAx AOCTYMHbIMU 6€3 3HAaUYUTENbHbIX (DMHAHCOBbIX 3aTparT.
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1. MakcuManbHasi MOAY/IbHOCTb: OfHa cTpaTerus — oauH daiin.

N36aBnsemMcsi oT CMIOXKHOM CTPYKTYpPbI 1 3anyTaHHbIX 3aBUCMMOCTel. Kaxxaasi Balla Toprosast
naes — ato oTAeNbHbI Python-dain B nanke strategies. BHyTpu atoro daitna Bbl onucbiBaeTe
BCE, UTO KacaeTcsl UMEHHO 3TOI CTpaTernn: IOrmKy BxoJa v BbixoAa, CMCOK TUKEPOB AJ1A TECTa,
pasmep KOMUCCUKN 6poKepa, HavyaslbHbI KanuTasn 1, 4To caMoe Ba)KHOe, NapaMeTpbl Ans
6yaywen onTuMmnsaumn. bonblue He HYXXHO UCKaTb HAaCTPOWKM Mo BCeMy NpoekTy. CuctemMa
aBTOMaTM4YeCKM NoJxBaTbIBAEeT BCe CTpaTErMn 13 3TOM Narnku, a B rnaBHoM daiine Bbl NPOCTO

YKa3blBaeTe, KaKyro U3 HUX XOTUTE 3anyCTUTb CEroaHA.

2. [1Ba pe)Xxuma paboTbl: «<TECT» U «ONTUMU3ALUSA».

B ocHOBHOM dhaline npoeKkTa 3a510)KeH NPOCTON nepeksitoyaTtesib. XOTUTe 6bICTPO NPOBEPUTL
rMNoTesy Ha UCTOPUYECKUX AaHHbIX? BkntoyaeTe pexxum TectupoBaHusi. Hy>xHo nogobpaTtb
nyywne napamMeTpbl 4Nns Bawen ctpaternn? MNMepekntoyaeTechb B peXUM onTUMMusaumm. 31o
NO3BOJSISIET COCPEAOTOYMTLCA Ha 3ajjayve, He MeHAA KOA caMon cTpaTeruun. [laHHble ons TecToB
XpaHATCA B OTAENbHOM narnke data, a B HaCTpOMKax 3anycka Bbl INLb YKa3biBaeTe HY)KHbIN
BpeMeHHOM nHTepsan, Hanpumep, ¢ 01.01.2022 no 31.12.2024.
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3. UHpopmaTUBHDbIE OTUETHI M BU3yaNU3aLms.
MoaToMy No MToram Ka)kgoro 6aktecta GpeiiMBOPK reHepupyeT NoAPO6HbINA TEKCTOBbIA OTYET B
nanky reports. B HEM cobpaHbl KNt0YEBbIE METPUKMW: YMCTasi MPUObISb, FOL0Bas AJOXOAHOCTb B

CpaBHEHWUU C «KYMWUN U SEePXN», MaKCMMarnbHasa npocagka, npodput-daktop n KoapbuumneHT
CopTuHo.

— OTYET MO BAKTECTY CTPATEI MA: SmaCrossStrategy -

Bymaru B TecTe: [SBER', 'VTBR', 'GAZP', 'LKOH', 'NVTK', 'YDEX', 'T']

MapameTpobl: {fast_ma'’: 20, 'slow_ma'": 50, ‘alloc_percent_per_ticker": 0.9, 'min_size" 1,
'rebal_weekday': None, 'log_on_connect': True}

lMepunop tectnpoBanma: ¢ 01.01.2018 no 12.08.2025

— PE3YJIbTATbI -

NTorosas npubbiNnb/y6bITok: 252 713.12 [50.54%]
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KoadduumeHt CoptuHo: 1.08

[na pexxuma onTMMMU3aLumM co3HaTeNIbHO OrpaHUYUICL ABYMS napaMmeTpamu. Novemy? 310
No3BOJIAET BU3yannsnpoBaTh pesynbTaTbl B BUAE TENIOBOW KapTbl. NS48 Ha Heé, Bbl cpasy
BMAUTE, Kakne KOM6MHAaLMM NapaMeTpoB AatoT HanbosblLMii NPodUT-hakTop, U MOXKeTe
BbIABMTb 30Hbl MePeonTUMU3aL MK, rae CTpaTerns CTaHOBUTCA HEYCTONUYMBONA.

Tennogas KapTa oNTHMW3IaUWK ana SmaCrossstrategy
(DakTop NpUBLINK)

2.00

-2.4

fast_ma

slow_mia

4. beclUOBHbIN Nepexop K aBToTOprosne.
TecTupoBaHue — 3TO NULWLb NepBbI Wwar. LLlabnoH n3HavyanbHO CNPOEKTUPOBAH C BO3MOXXHOCTbIO
NErKoro NoAKYeHUs K peanbHOMY pbIHKY. B Hero 3anoxeHa ocHoBa Ans uHterpauum c API.
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Bpokep JokymeHTauusa

Tunbkoodd (T-Invest) https://developer.thank.ru/invest/intro/intro

Anop https://alor.dev/docs/

®unHam https://tradeapi.finam.ru/
IOns Backtrader ectb nHTerpaunmn ¢ API poccninckmx 6pokepos.

Korpa Balua cTpaTerus NoKa)xeT CTabuibHble pe3ynbTaTbl Ha UCTOPUM, Bbl CMOXETe
aKTMBUPOBATb PEXMM peasibHO TOProBfn, MPOCTO U3MEHMB OfIHY HAaCTPOMKY. ITo NpesBpaLlaeT
HaL Wa6oH U3 NPOCTOM «MECOYHMULIbI» B MOMHOLLEHHbIN 60€BON MHCTPYMEHT.

Kak Bbl MO)XXeTe NOMOoYb?

A1 coenan nepByo pabouyro BEPCUIO WAbIoHa, KOTOPYH MOXHO HauTu Ha GitHub. 3To ocHoBa,
CKeneT byayLiero WwabsioHa, HO YTo6bl OH 06POC «MSICOM» U CTas NO-HACTOSALLEMY YAOBHbIM U
«HapPOAHbIM», EMY HYy>XHa NoMoLb coobuiecTBa. M 3gech A 06pallaroch K BaMm.

OfHa 13 NepBbIX TPYAHOCTEN, C KOTOPOW A CTOSIKHY/CSH, — 3TO BU3yanusaLus pesynbTaToB.
CtaHpapTHas ¢yHkuus cerebro.plot() oTnMYHO cnpaBnsieTcs ¢ 04HOW LEeHHOW 6yMaroi, Ho Npu
TecTUpoBaHUM nNopThensa u3 gecaTka akuui rpaduk npeBpaLlaeTcs B HeUMTaeMyto Kally, rae
CUTHarsbl U CAENKM CNIMBAKOTCA B CMJTOLLHYHO JIMHUIO. MPpU6M3UTb U PacCCMOTPETL AeTanu
HEBO3MOXHO. B ngearne, Hy)>KHO Hay4YUTb CUCTEMY COXPaHATb rpaduKmn AN Kaxkaoro Tukepa B
OTAENbHbIN (ain ¢ BbICOKUM paspeLLeHMEM, YTOObI MOXHO 6blJ10 CMIOKOMHO U fieTallbHO U3y4aTb
KaXkayto COenkKy.

MHe yaanocb coXpaHuTb rpaduk B TakoM YMTaeMOM BUAE TOMbKO 3a CYET MaxmnHaLui C
NMOBOPOTOM 9KpaHa Ha 90° Yyepes nporpaMmy yrnpasiieHMss MOHUTOPOM. CMapTnab cxan aToT
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CAenku TonNbkKo Ha NepBoM rpaduke nokasaHbil

Ho TexHMYeckue 3aaum — 3T0 NKLLIb YacTb Aena.fl 6yay HeBeposTHO 6narogapeH 3a No6yio
KOHCTPYKTUBHYIO KpUTUKY. BO3MOXKHO, Bbl BUAUTE apXMTEKTYpY MHaue? 3HaeTe, KaK caenaTb
OTYETbI eLé uHdpopMaTUBHee Un J06aBUTb HOBble MeTPUKN? MoxXeTe NpeasioXXuTb 6onee
U3ALLHDbIN cnocob ynpaeneHus cTpateruamu? Jliobbie naeun NpMBeTCTBYIOTCS.

[a, A 3Hato 0 cyLecTBOBaHMN TaKoro rnonynsapHoro komnnekca, kak QUIK. 1 ysaxkato ero
BO3MOXHOCTM, HO CO3HaTeNIbHO Bbl6pan nyTb Python. MM6KocTb, OTKPbITOCTb 1 BO3SMOXHOCTb
3anycTuTb TOProBOro po6oTta fgaxe Ha kpoweyHoM Raspberry Pi, KoTopbi 6ygeT aBTOHOMHO
paboTaTb MecsiaMyn — BOT Te MPEUMYLLLECTBA, KOTOPbIE, HA MOI B3rNaj, NepeBeLInBatoT.

Ecnu Bbl pasgensieTte ngeto co3ganusa «HapoaHoro Backtrader» — nogkntovantecs. Jaxe
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[MaBHas Lienb 3TOro NpoekTa — co34aTh He NPOCTO o4YepeaHyto 6UOGNNOTEKY Un Habop
CKPWUMNTOB, @ YHUBEPCAaJsbHbIN MHCTPYMEHT A1 aNropuTMUYECKOM TOProBIn, KOTOPbIN 6yaeT
LOCTYyMNeH KaxgoMy. Mbl CTpOMM OTKpPbITbIM WabnoH Ha Python, 4yTo6bl YacTHble MHBECTOPDI
MOT/IM COCPeAoTOYMTbLCA Ha pa3paboTKe CTpaTernin U aHanuse naen, a He Ha 6eCKOHEYHOMN
HacTpowke nHdpacTpykTypbl. HapoaHbiv Backtrader — aTo war K ¢opMmnpoBaHuto coobLLEecTBa,
rae 3HaHWs U OMbIT CTAHOBSAITCA O6LLMM pecypcoM. BMecTe Mbl MOXeM NpeBpaTUTb 3TOT MPOEKT
B YAOOHbIW, TMOKWIA U NO-HACTOSALWEeMY HAapPOAHbIN CTaHAAPT ANst aITOPUTMUYECKON TOProB/n Ha
MocCKOBCKOI bupxe.

AsTop: Muxaunn LapauH
& Mos oHnanH-BU3NTKa
s} Telegram «YMHbI [Jom NHBecTOpa»
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YcTaHoBuTe npunoxeHne Cmaptnaba:

'l' RuStore wen AppGallery .’ App Store

A

O cmapTtnabe Peknama lMonHas Bepcus

. MockoBckasi bupxxa ABnseTca cnoHCopoM pecypca smart-lab.ru
UcTtouHuk: NMAO MockoBckas bupxa
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