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B pabote ngenaercst 0630p npobiemMbl aHanu3a (pakTopoB yCIIEIIHOW TOPTOBIU Ha PHIHKE KPUMTOBAIIOT.
[IpennaraeTcst ”HCTPYMEHT AJIsl pabOTHI Tpeliziepa Ha KpUNITOBANIOTHBIX OUpiKaX, KOTOPBIH O0JIETYHT Mporece
MPUHATHSA TOPTOBBIX PEIICHUH U IIO3BOJINT yIyUIIUTh (PMHAHCOBBIE PE3YJIbTAaThl B AUHAMUKeE. OIHMCAHO apXH-
TEKTYPHOE pellieHHe BeO-TIPUIIOKEHHSI U €r0 OCHOBHbBIE (PYHKIIMOHAILHBIE BOBMOYKHOCTH, B TOM YHUCIIE YCKO-
peHue B3auMOeCTBYS IPUIIOKEHHS C BHEIITHUMHU CEPBHUCaMHU.

Knrwouesvie cnosa: BeO-IpUI0KEHNE, MOHOJIUTHAS KIHEHT-CEPBEPHAsi apXUTEKTYpa; TPEHANHT; (pakTopsl
MPUOBUIBHOCTH; YIPABJICHUE PUCKAMHU.

Beenenune

PocT momyisipHOCTH KPUNTOBATIOT B TMOCJICIHUE TOJBI MPUBIEKAET BCE OOJIbIIE BHUMAHUS K
OupskeBoit Toproriie (Tpeiaunry). JIoau cTaau akTUBHEE U3y4aTh JETAId OTKPBITHS CICIOK U Ipa-
(UKH 1IeH Ha aKTUBBI. DTO 00YCIIOBJICHO C OHON CTOPOHBI YIIPOIIICHHEM TIPOIIEAYPHI BX0/1a HA KPHII-
TOBATIOTHBIN PBIHOK, a C JPYTOi CTOPOHBI MUHUMAJIbHBIMU TPEOOBAHUSIMU K JICTIO3UTY, KOTOPBIE MO~
poii BooOIIe OTCYTCTBYIOT. Kpome Toro, nmpuObLib, MOJYYeHHAS C TOPTOBJIM KPUIITOBATIOTAMH, HE
obmaraetcs Hanoramu 10 1 saBaps 2025 roga B COOTBETCTBHH € yKa3oM mpe3uaeHTa PecryOnuku
benapycs [1].

B Teopun ¢ ucmnonb3oBaHHEM MHCTPYMEHTOB TEXHHYECKOTO aHAlM3a PhIHKA Tpeiaep MOXKeT
MpeayrajgaTh HapaBJIeHUE [IEHbI aKTHBA, OJHAKO Ha MPAKTUKE CYIIECTBYET MHOXKECTBO (DAKTOPOB,
KOTOpbIe OyIyT MPUBOAMUTH MOJOOHBIE CIACIKH K yObITKaM. BricOkas BOJATHIBHOCTh KaK OCOOEH-
HOCTh KPUIITOBAJIOTHOTO PBIHKA, OTCYTCTBHE (PMKCHPOBAHHBIX 3HAYCHHWH YOBITKAa M MPHOBUTA HA
CHIETIKY, PEBbINIeHNE (PUKCUPOBAHHOTO YPOBHS PUCKA OTHOCUTENBHO BEIMYUHBI JIETIO3HTA, a TAKXKE
TICUXOJIOTHYECKasi COCTaBIISIONIAs Tpeiiepa — Bce 3TH (PaKTOPhI MOTYT CTaTh MPUYWHON HETaTUBHBIX
nocneacTBuil. C4€T Tpeiiepa MOXKET MOCTETIEHHO YMEHbBINATHCS OT CACTKH K CIENIKE WA BOBCE OBIThH
OOHYNEH B pe3ysibTaTe JIMKBUJAIMKM YOBITOUHOM MO3MIMM. AKTYyalbHOM 3aJadyell B TaHHOM cdepe
CTaHOBUTCSI pa3paboTKa MHCTPYMEHTapus B BHJIE NMPOTPAMMHOIO CPEICTBA ISl YIPABICHUS PHC-
KaMH IIPU TOPTOBJIC HA KPUIITOBATIOTHOM OUpIKe.

Boiaenenue KJI04YeBbIX q)aKTOPOB l'lpl/lﬁl)l.]'II)HOCTl/l Tpei/i)lepa

Jlns ycnemHoi TOproBiu Ha KPUIITOBAJIIOTHOM PBIHKE HE 00s53aTENbHO MMETh O€3yNpedyHyIo
CTaTUCTHKY cenok. CAeNKu, 3aKphIThIE B YOBITOK, TOJKHBI OBITh MPUBBIYHBIMU 1115 Tperaepa. Kiro-
4eBBbIM (PaKTOPOM MPUOBUTLHOCTH Tpeiiepa SIBISIETCS HATMYHe TOPrOBOM CUCTEMBbI, B KOTOPOH OyayT
3aJJaHbl ONTHMaJIbHbIE MapaMEeTPbl TOPrOBIIM, TAKUE KaK JOMYCTUMBIH YOBITOK Ha CHEIKY U MUHU-
MaJbHOE COOTHOIIEHUE PUCKa U MPUObUIH B clenke. [Ipu coOnroaeHn OnucaHHbIX OrpaHUYEHUM
Tpelaep MOXKET OCTaBaThCs NPUOBUIHHBIM Ha IMCTAHIIUH JIAXKE B CITyyae CepUU YOBITOUHBIX CIEIIOK.

Puck Ha cnenky onpenensier, Kakyro 4acTb AENO3UTa Tpeiep roToB MOTEPATh B ClIydae, eCilu
clleNKa 3aKpoeTcs 1o cTon-npuka3y. COOTHOIIEHHE pUCKa M MPUOBLIN MO3BOJSET ONMPEAETUTh, BO
CKOJIBKO pa3 oxujaaeMas IpuOblIb JOKHA ObITH OO0JIbIIE, YEM JOMYCTUMBINA YOBITOK. [IponieHT npu-
OBUIBHBIX C/IEJIOK ITOKA3bIBAET IPOLIEHTHOE OTHOIIEHUE YHCIIA MPUOBUTLHBIX CIIEJIOK K 00IIEMY YHCITY
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crenok. B cnemyromieii Tabnuie paccyMTaHbl MPOLCHTHBIE N3MEHEHUS JITIO3UTA B PE3YNIbTaTEe OT-
KPBITHS ICCSITH CACIOK (Kaxast C/IeNiKa JIoMycKaeT (PUMKCHPOBAHHBIH YOBITOK BeTHYHHOM 2% OT pas-
Mepa cuéra). CTpOKH TaOJIHIbI ONUCHIBAIOT PA3IMYHBIC COOTHOILICHHUS PUCKA U IPUOBLIH, @ CTOJIOLBI
OIUCBIBAIOT MPOIIEHTHOE KOJUYECTBO MPUOBLIBHBIX CAEIOK.

IpuOBLIILHOCTD NP PA3JIMYHBIX COYETAHUSX OTPAHUYEHUN TOPTOBO CHCTEMBI

HpOHCHT l'[pI/I6I>IJ'H)HI)IX CACJIOK
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[To cratucTHKe OOJBIIMHCTBO TPEHICPOB SABISAIOTCS yOBITOUHBIMU [2]. YacTh TpeiaepoB He
HMMEIOT TOPrOBOM cUCTEMBI. YacTh TPEAEPOB UMEIOT TOPTOBYIO CUCTEMY, HO HE CIEAYIOT €€ orpa-
HUYCHHUSAM. DTO MPOUCXOTUT KaK M3-3a ICHXOJIOTHYECKON COCTABISIONIECH (00A3Hb YIYIIEHHON BBbI-
I'oJbI, a3apT), TaK W U3-3a HCBO3MOKHOCTHU YACIUTH BPEMS IIJIAHUPOBAHUIO TOPTOBJIN U pvaéTy BC-
JUYMHBI TO3ULIMHU, COOTHOIIIEHUH pucKka 1 npuodbun. MHTEpdeiic Oupku HUKaK HE CITOCOOCTBYET aK-
KypaTHOfI TOProBJic TprI[[GpOB: MaJIOOIIBITHBIC MOJIL30BATCIN HE MOT'YT COPUCHTHUPOBATLCA B pa3HO-
o0pa3HoM (yHKIIMOHAJIE OUPKEBOT0 TEPMHUHAIIA i HE UMEIOT BO3MOXKHOCTH PaCCUUTATh U COONIOCTU
MEPCUYUCIICHHBIC OTPaHUYCHUA TOpFOBOfI CHUCTEMBI.

Be6-npuiio:keHue B moMouib Tpeiiiepy

s pemenns 0003HAYEHHBIX paHee MpoOiieM MpeyiaraeTcsi MHCTpYMEHTapHuii B ¢popme BeO-
MPUIIOKEHHUS, KOTOpOe 001a1aeT CeAyOUMMH (PyHKIIMOHATIBHBIMU BO3MOKHOCTSIMU:

1 HanMuwWe AOCTyNa y MOJB30BaTENs K IMYHOMY KaOMHETY C BO3MOXKHOCTBIO T0OABUTH B IPUIIO-
xenne APIl-xitroun oHOM 13 monynspHbIX oupx [3];

2 BO3MOXXHOCTh MHAMBHIYaTbHO CKOH(UTYPHUPOBATh TOPTOBYIO CHUCTEMY: YKa3aTh (PUKCHPO-
BaHHBIH MTPOLEHT YObITKA Ha CAEIKY OTHOCUTENBHO JIENI03UTa, MUHUMAJILHO JIOMYCTUMOE COOTHOIIIE-
HUE pUcKa U IpuObLIY;

3 mpeaocTaBieHue MHPOPMALMU O TEKYIIEM pa3Mmepe MAeno3uTa, JOMYCTHUMOM YOBITKE Ha
CHIENKY, MUHIMAJIBHOM PEKOMEHYyeMOM COOTHOIIIEHUH PHCKA U TIPHUOBUIH;

4 IpOCTOM MEXaHU3M OTKPBITHS C/IEIKH — BBOJI TPEX MapaMETPOB: LI€Ha OTKPBITUS CIENKH, LIeHa
3aKPBITHS CIIEJKH C MPHOBLIBIO, IIEHA 3aKPHITUS CHIENKH ¢ YOBITKOM. BennunHa jeno3ura Oyner pac-
CUMTaHa aBTOMATHYECKH HAa OCHOBE BBEJIEHHBIX 3HAUECHUI U OrpaHUYEHUH, ONpeIeTICHHBIX B KOH(H-
T'Ypaluy TOPTrOBOI CHCTEMEI,

5 IONOJIHUTENBHBIM KOHTPOJIb 32 BBOAUMBIMU JaHHBIMU. Hanpumep, npu BBOJIE 1IEH OTKPBITHA
Y 3aKPBITUS CACITIKU €CIIM COOTHOIICHHUS MEXTy [IEHAMH HE YIOBJIECTBOPSIOT OTPAHHYCHHUSIM TOPTOBOH
CHCTEMBI, TO ieHcTBHE «OTKPBITH CAEIKY» CTAaHOBUTCS HEJIOCTYITHBIM U BBIBOAMUTCS MOJCKa3Ka, YTO
yKa3aHHbBIE TTapaMeTPhl HE COOTBETCTBYIOT OTPAHUYCHUSIM, YKa3aHHBIM B KOH(UTYpAIHH TT0JTb30Ba-
tensi. TakuM 00pa3oM, NPUIIOKEHHE OTPAHUYUT Tpeiepa OT HEBEPHBIX MAaroB (HEOOOCHOBaHHO
OonbIasi CyMMa Ha CIEJKY, HEONTHMAIIbHOE COOTHOIICHHE PUCKA M MPUOBLIN) M COOOIINT O PEKO-
MEH/IyeMbIX IapameTpax.

[Tpu pa3paboTke cepBepHOI YacTH BEO-TTPHIIOKEHHS IPUMEHEHO apXUTEKTYPHOE PEIICHNE «MO-
HOJUT» [4] ¢ 4€TKMM pa3rpaHuueHHEM MOIYJIEH 0 cepaM X OTBETCTBEHHOCTH. B KOHTEKcTe mpe-
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METHOM 00J1aCTH, T/I€ BaYKHBI CKOPOCTh B () (PEKTUBHOCTH 0OPAOOTKH CZIETIOK, MOHOJIMTHAS apXUTEK-
Typa MO3BOJISIET U30eraTh MOTEHIIMAIBHBIX MPOOJIEM, CBSI3aHHBIX C OTKa30yCTOMUYUBOCTBIO U CKOPO-
CTBhIO PabOTHI MPOTPaMMHOTO cpescTBa. PazOuenne Ha MOAYIM YMEHBIIAET MPSIMYIO 3aBUCUMOCTh
KOMIIOHEHT MPUJIOKEHHUS APYT OT JIPyra, MOCKOJIbKY B3aMMOJEHCTBHE BBIMOIHACTCS TOJIBKO Yepes3
uHTepdeicol (KOHTpakThl). Takoe apXUTEKTYpHOE PEIICHUE B AaIbHEHIIIEM MO3BOJIUT MacIITaOHPO-
BaTh MPHJIOKEHHUE WU TIPH HEOOXOAUMOCTH MEPECTPOUTH APXUTEKTYPY MPHUIIOKEHHS, HAIPUMED, Ha
MHUKpOCEpBUCHYIO [5].

Crnemyer OTMETHUTb, YTO BEO-TIPUIIOKEHNE 00ECTIEYMBACT JOMOJHUTEIBHYIO BAXXHYIO () YHKIIHIO
— MPOBEPKY CIEIKHA HAa COOTBETCTBHE OTPAHUYCHHUSM TOProBOi crcteMbl. OOmIas cxema Takou mpo-
BEpKHU MpenacraBieHa Ha puc. 1. BaxupiM acrekToM B paboTe MmoJ0OHBIX MHCTPYMEHTOB, HECO-
MHEHHO, SIBJISICTCS aKTyaJIbHOCTb MCIOJIb3yeMON MH(POPMALUH, T. €. CKOPOCTh MOTyYeHUs U oOpa-
6oTku. J{1s1 cokpalieHus 3aep>KeK Ipyu MPOBEpPKe YCIOBHM B CXeMY B3aUMOJICHCTBUS CEPBUCOB ObLI
nobasneH «Kemr orpaHHYEHH TOPTOBON CUCTEMBI», KOTOPBIA pabOTaeT MO aJropuTMy KeIupoBa-
uust LRU (kemmmpoBaHue mMocaeIHUX HCIOIB30BaHHBIX 00beKTOB) [6]. B ciyuae, ecinu crnenka He
YAOBJIETBOPSIET OTPAHUYECHUSIM TOPTOBOM CHCTEMBI, BeO-TipriiokeHue Bo3Bpamiaetr HT TP-oteeT co
cratycom «409 Conflict» u coobuiennem o6 ommoke.

Jns oGecriedennst KpoccrutarOpMEeHHON pabOThl PUIIOKEHHUS UCTIONB30BANICS S3BIK IPOTPaM-
mupoBanus Java u Spring Framework.

6. nybnukauwa coenku Ha Bupxy

2 Cnyx6a Cnyxb6a npoBepku AP 6upxi
nyGnukaumm coenok orpaHuderui TC

Monesoeatens
\ 4
1 l
Cepeuc Keww 5
agTopusaummn orpaHnyeHun TC XpaHunuwe

orpaHudeHmnn TC

Puc. 1. Cxema B3aMMOJICHCTBUS CEPBHUCOB IPH MYOIUKAIMH CICIKH

Jlnis peanu3aliuu mojb30BaTeIbCcKoro naTepdeiica ObLT HCIOIB30BaH I3BIK Javascript, 6udmmo-
TeKa MOCTPOEHUS OJTHOCTPAHUYHBIX BeO-TIpriiokeHni ReactdS n Gubnmoreka rotoBbIx ctuien Boot-
strap 5. BHemHuit BUI IOTy4eHHOW (hOPMBI IPEICTABICH Ha pHC. 2.

BTCUSDT
LleHa oTkpbiTus
USDT | 65432 v |
Caenka byaeT oTkpbITa, KOrga pbiHOYHas LieHa gocturHet 65432 USDT.
Cron-nocc
USDT | 65312 v
Caenka byaneT zakpeiTa B ybbiTok -2% OT genozuTa, KOraa peIHOUHAaA LieHa AocTrrHeT 65432 USDT.
Pa3mep cTon-nocca MeHbLue Yem 0.5% o LeHbl (0.18%). /11 OTKPLITUA CAENKA ByAeT NCNONb30BaHO KPeAWUTHOE MNedo 11X, UTo NOBNEYET 3a COBOW 3HaUTENLHYHO TOPTOBYHD KOMUCCHIO
Telk npodut
USDT | 65672 O] \'

CooTHoLEHKe YBbITKa U MpuBbian (1 : 2) He YAOBAETEOPAIOT OFPAHUYEHUAM TOPrOBO# CUCTEeMbL. MUHUMANEHO AOMYCTUMOE 3HaqeHue: 1: 4.

Puc. 2. Ilonp3oBarenbckuil HHTEpQEiic OTKPBITHS CAEIKH
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B pazpabotannom unTepderice mMpUCyTCTBYIOT TPH MOJIS: IIeHa OTKPBITUS CACIKH, LIEHA 3aKphI-
THSL CIICTIKU C YOBITKOM U IIE€HA 3aKPBITHS CACIKH C MPUOBLIBIO. [IpU OTKPBITHH CTPAHUIIBI TOPTOBOTO
TepMHUHaNa WH(OpManus 00 OrpaHHUYEHHUSX TOPrOBOIl CHCTEMbl ObLia 3arpykeHa Ha KIMEHTCKYIO
94acTh BEO-TIPHIIOKEHUS. 3aTeM, IIPU U3MEHEHUH T0JIb30BaTeNIeM JIF000T0 U3 MOJiel, BeO-CTpaHUIIeH
HHHUIMHAPYETCs JavaScript-codbiTre, KOTopoe BIACUET 3a COO0i mepenpoBepPKy COOIIOAECHUS OrPaHH-
YEHUI TOPrOBOM CUCTEMBI.

B pe3ynbTate pacu€ToB y Kaxk0ro u3 nojieii popmbl BBIBOAUTCS HHGOPMALIKS O CTaTycCe 3aroJ-
HEHHOTO TIOJISl ¥ pe3yJIbTaTaxX, KOTOPhIE MOJTYYHUT MOIh30BaTelNb. B ciiydae, ecnu 3amojiHeHHbIC JJaH-
HBIC HE YIOBJICTBOPSIOT OTPAHUYEHUSM TOPTOBOW CHCTEMBI, Y TIOJISI C HEKOPPEKTHBIMU JJaHHBIMU OY-
JIET BBIBEJICHO COOOIIeHUE, coaepxaiiee nHdopmaiuto o6 omuoke. KHomka myOiukanuy ceaku B
TAKOM CiTy4ae He OyJeT aKTUBHA, y MOJIh30BaTels HE Oy/IeT BO3MOKHOCTH OTKPBITh HEOE30MaCHYIO
CHIETIKY.

3akjarouyeHue

B pesynbraTte TecToBOi 3KcIIyaTanMy ObUIO BBISBIEHO, YTO MPH OMNPEAEICHHOM yCIEeIIHOM
KOH(HUTypauyu OrpaHHYEHU TOPrOBOM CHUCTEMBI Y Tpeljepa MOSBISETCS OOJbIIe IAaHCOB OCTa-
BaThCsl NPUOBUIBHBIM Ha AUCTAaHIMU. OrpaHUUYEHHs] YCTaHABIUBAINCH ITyTEM 110A00pa SKCIepTaMu
VHJMBHUIYQJIBHO 110 MCXOHBIM JJAHHBIM KOHKPETHOTO Tpeiaepa. B 1aHHbI MOMEHT IIPOIOJIKAIOTCS
HKCHEPUMEHTA U MOATOTOBKA PEKOMEHJAMN [l CAMOCTOSTEIbHOTO KOH(PUTYPUPOBaHUS TOPTOBOH
CUCTEMBI.

[TpuMeHeHHEe TPEASIOKEHHOTO BEO-IPUIIOKEHUS MO3BOJIAET YIYUIIUTh (PMHAHCOBBIC PE3Yilb-
TaThl TPEUEPOB Ha KPUIITOBAIIOTHBIX pbIHKaX. [Ipunokenue npeacrapiser coO0i BaXKHbIN UHCTPY-
MEHT I HAYMHAIOUIET0 TPenaepa, JOMOJIHUTEIbHO KOHTPOJIUPYET €ro ACUCTBUS U IOMOraeT Mpu-
HUMaThb Oosiee 000CHOBAHHBIE PEIICHHUS B TUHAMUYHOH U CJIOKHOM CpeJie KPUITOBATIOTHOTO PHIHKA.
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