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(57) H306peTeHI/Ie OTHOCHTCSI K CIIocobam 06pa60TKI/I JaHHBIX C IMOMOINbIO KOMIIBIOTEPHBIX CHCTEM, B YAaCTHOCTHU K

cpaBHEHHIO TpadoOBEIX Mozened Mexmy coOOH ¢ IeNbIo BBIIBICHUS CXOXKHX IpadoBBIX Mojened. TexHHUeCKHM
PE3yNBTaTOM SIBISETCS BBISBICHHE CXOKHX (HO HE 00s3aTelnbHO M30MOP(HBIX) MOIICHHHYECKHX CXEM, KOTOpEIe
B JaJbHEHIIEM MOXKHO COOTHECTH K MOIICHHHYECKHM TPYNIMPOBKAM WM Ha OCHOBE aHAIM3a BBIICIHUTH HOBBIC.
3asBICHHBII PE3yNbTaT JOCTUTACTCS 3a CUET KOMIBIOTEPHO-PEaM3yeMoro crmocoba cpaBHeHHS ABYX rpados,
BEIMIONHSAEMBIH C IIOMOIIBIO IIPOLECCOpPa M ONEPAaTUBHOM NAMATH, IIPU KOTOPOM Ul KaXIOH M3 TpadoBBIX
MOZIeNeH, COCTaBIEHHON U3 TPaH3aKIIMOHHOTO ITOTOKA, COCTABIIAETCS Kapkac Tpad)oBOi MOJIEIH ITyTeM IepeHoca 0e3
ITyOmupoBaHus B Kapkac rpadoBoii Mofenn peGep U BepIIMH U3 MHOXKECTBA ITyTeH. [ 1e MyTh B KOHKPETHOM CITydae -
nens rpadoBoil MoAenH, MMEIOIas PaccTOsHUE, paBHOE auamerpy rpacda. Jms cocTaBIeHHs MHOXECTBA ITyTeH
NpPUMEHSAETCS UTEPAlMOHHBINA aJTOPUTM - IS KaXKJO0H BEPIIMHBI CTPOSATCS IEMH CO BCEMHU IPYTMMH BEpPIIMHAMHU
rpadoBoii MoAenH, IIMHA KOTOPBIX paBHA MX paccTosHuio. Hanbonpimast anvHa Takux nemeil u OyneTr AuaMeTpoM
rpadoBOii MOZIENH, a CaMU LIeNH 1 OYAyT COCTaBIIAThH IPU MEPEHOCE BCEX UX BEPILUH U pedep Oe3 MOBTOPEHNUs KapKac
rpadoBoii Monenu. Jlanee paccuuThiBaeTcst KOIQOHUIHMEHT M0A00Hs, MOKa3bIBAIOIINK HACKOIBKO rpadoBbe MOZEIH
nono6usl apyr apyry. Koadduunent nogobus POD paccuutsiBaercst no hopmyne POD=DG*KLW*PYV, rne DG -
OTHOLICHHE AuaMeTpoB oboux rpados, KLW oTHoeHHe KoIHYecTB myTel B rpadoBbIX MoAeisixX, PV - otHomeHue
OTHOIICHUH KOJMYECTBa BEPIIMH, BXOAAIMX B KapKac, K oOLIeMy KOJIMYeCTBY BepuMH B rpadoBoii monenu. IIpu
ko3¢ puirente nmogobus POD, paBubiM 100%, nBe rpadoBbie Moxmenu u3oMopdHbI Apyr apyry. Ha ocHoBaHuu
ko3 duIeHTa MoT00Hs ¥ OMTPEACISICTCS NPUHAICKHOCTH MOIICHHIHUYSCKUX CXEM K TOM MJIM HHOM MOIIICHHIYECKOM
TpyIIe WIN 3aBOANUTCS HOBas IPyIIa B KApTOTEKE.
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MIIK: GO6F17/00

CIIOCOBb U CUCTEMA HAXOKIAEHHUA CXOXKXKUX MOIIEHHUYECKHUX I'PYIIII
IO T'PA®OBBIM MOJIEJIAM

OBJIACTb TEXHHUKH

[0001] [IpencraBneHHOE pelIeHHe OTHOCHTCS K criocobaM oOpabOTKH JaHHBIX C MOMOLIBIO
KOMIIBIOTEPHBIX CHCTEM, B 4aCTHOCTH, K CHOCOOY U CHCTEME MOMCKA CXOKHUX MOIIEHHHYECKHX

IpyIn no rpadoBbIM MOZEISIM TPAH3aAKIUOHHBIX JTAHHBIX.

YPOBEHb TEXHUKU

[0002] [Tpobnema aHanm3a OaHKOBCKUX TPAH3aKIMH HA MPEAMET BbISIBJIEHHS] COMHUTEJIbHBIX
WM MOIIEHHHYECKHX OMNepalil 3akKJIYarTCsd B TOM, 4TO s 3(pQeKTUBHOH padoThl
HEOOXOIMMO OCYIIECTBUThH OOJBIIONW OOBEM BBIUMCICHUIH NAHHBIX TPAaH3aKUWH 3a HEOONbLION
IPOMEXYTOK BpeMeHH. B 4acTHOCTH, €CTh HEOOXOIUMOCTD B TIOUCKE MOXOKHX MOLIEHHUYECKUX
IPYII MPU U3BECTHBIX 00pa3ax MOIIEHHMYECKIX TPAH3aKLIUH.

[0003] H3BecTHO pemeHne sl OTOOpPaKEHHMs M aHajdn3a TPAH3aKLHUOHHBIX IIOTOKOB, B
KOTOpOM JUIsi OOpaOOTKM HaHHBIX TNPHMEHSETCS MPUHIWI TOCTPOeHUs TrpadoBOM Momenu
(US20020156724, PayPal Inc., 24.10.2002). B wusBectHOM pewmeHun rpadosas Monemb
NPUMEHSIETCS. [UIsI aHaJlM3a Y3JI0B COBEPIIEHHs TPAaH3aKUMH, YTOOBI OTCIEXKHUBATH IBUKEHHE
TPAaH3aKIIMOHHOTO TOTOKAa M BHU3YAJIBHO MPEACTABIATh MApLIPYT HX IBIDKEHUS C MOMOIIBIO
rpadoBOi MOZIETIH.

[0004] B n3BecTHOM pelieHn NPUHLUIT TOCTPOSHUS MapLIPyTa IBUKEHUS TPAH3AKLIUOHHBIX
IIOTOKOB TAK)K€ MOXKET HCIIOJIb30BaThCs AJIs BISIBIEHUS MOLIEHHUYECKOW aKTUBHOCTH WJIU Y3JIOB
rpada, KOTOpBIE SBIISFOTCSI COMHUTEbHBIMU U MTOJJIEKAT NOTIOJHUTEIBHOM MMPOBEPKE BHE PaOOTHI
CHCTEMBI.

[0005] U3 nmarenra RU 2699677 u3BECTHO pelIEHHE HAXOXKACHHS HAUKpATUAWIINX MyTeH
METOZIOM TOCTPOESHMsI WTepanuii mist kaxkmoro yima rpadosoit momenn (ITAO CoepbaHk,
06.09.2019).

[0006] B wu3BecTHOM pemeHuW s Kaxaoro ys3na TpadoBOM MOIENH COCTABJISIETCS
UTEPALMOHHBIM CIHCOK. Ha OCHOBE HWTEpPAlIMOHHBIX CIHCKOB CTPOSITCSI PACCTOSIHUS MEXKIY
Ka)XZIbIM y3JI0M IpadoBOii MOZIEINH, YTO MTO3BOJISIET OLIEHUBATh, KaK JAJIEKO HCXOS U3 PACCTOSHUS,
pacronararotcst y3isl rpada. OgHAKO NPUBEACHHOE B aHAJIOTE PEIIeHUE He MMO3BOJISET YUCIECHHO
OLIEHUTH CTETNEeHb CXOXKECTH TOH WIJIM MHOH rpadoBON MOJENN HUCXONs W3 MOCTPOSHHS Y3JIOB U
pebep nust Lenel aHanaM3a MPUHAIJIEKHOCTH Y3JIOB rpada K M3BECTHBIM MOIIEHHUYECKUM

PEKBU3UTAM.



PACKPBLITUE U30BPETEHUA
[0007] 3asBJIEHHBIM PEIICHUEM IPENJIaracTcsi HOBBIN MOAXOJ B PELICHUH CYLIECTBYIOLIEH
TEXHUYECKOH MpoOJIeMbl, KOTOPBIN 3aKII0YAETCS B aHAJIN3€ IpadOBbIX MOseNIel TPaH3aKIIMOHHbIX
TAHHBIX M3BECTHBIX MOIIEHHHYECKUX CXE€M, YTO MO3BOJISIET BBIABIATH CXO)KHE MOIIEHHUYECKHE
CXEeMBbI M BbIABIISITh MOLIEHHHYECKHE TPYIIIbI 10 MOIIEHHUYECKUM CXeMaM M/WJIH YKa3aTh Ha TO,
YTO B MOIIEHHMYECKOH cxeMe Oblla 3aMellaHa Ta UM MHAS MOIIEHHUYECKasi MPyIIa.
[0008] TexHUYECKUI pe3ysbTaT 3aKjII4YaeTcs B OOecrnedyeHUuH WASHTU(DUKALMK Y3JI0B,
CBSI3aHHBIX CO CXEMaMH OCYIIECTBJICHUS] MOLICHHUYEeCKUX (PMHAHCOBBIX TPAH3AKLIHH.
[0009] 3asiBIIEHHBIN Pe3yJIbTaT JOCTUIAETCs 33 CUET KOMITBIOTEPHO-PEaTU3yeMoro crnocobda
MIOWCKA MOIIEHHUYECKUX TPAH3aKLUH, BBITIOJIHIEMBIN C MOMOIIBIO MPOLECCOPA, MTPH KOTOPOM:
a) OCYIIECTBIISIFOT TOJIy4€HHE JNAaHHBIX O TPAH3AKLMIX, B KOTOPBIX BCE JAaHHBIC
OTHOCSTCS] K MOIIEHHUYECKUM TPAH3aKIIHSIM;
b) (hOpMUPYIOT Ha OCHOBE MOJIYYEHHBIX JAHHBIX rPadbl, B KOTOPBIX y3JIaMH SIBIISTFOTCSI
TaHHBIE TIO TPAH3AKLHUAM, a peOpamMy BBITIOHEHHBIE TPAH3AKIUH UJIH CBSI3U C aTpUOyTaMH,
c) IUTSE KaJKIoro rpada, moCTPOSHHOro Ha mare b) BBIMOIHSIOTCS CIEAYIOMNE AarH:

— ONPEeAeTSIFOTCS CIUCKU HTEpalud sl KaKAOW BEPILIMHBI, ONPENeNsIOTCS IS
KQXI0ro ysna rpada ¢ IOMOIIBI0 MTEPALMOHHOTO AJITOPUTMA PACCTOSHUS IS
OPYTUX Y3JI0B;

—  ONPEAENSIFOTCS LeNH ¢ MAKCUMAJIbHBIM PACCTOSTHHEM,

—  OCYIIECTBJISAIOT (POpMUpPOBaHME KapKaca rpada Ha OCHOBE ONpEAENeHHbIX 1ienel Ha
sTame C), IpU 3TOM YIOMSIHYTBIH Kapkac COCTOMT W3 BCeX BEpUIMH U pedep
YIOMSIHYTBIX LI€TIEH;

— Ha OCHOBaHUH C(HOPMHUPOBAHHOTO KapKaca ONpeaessiIoT AuaMeTp rpada, KOTopblit
NpeCTaBIIsIeT CO0O0 paccTosiHue JTI0O0H U3 ero Herneit;

— ONpeAessIFoT KOJMYECTBO Lerel B kapkace rpada,;

— ONpEeAeJsIFOT TUIOTHOCTh KapKaca KaK COOTHOLICHHE KOJIMYECTBA BEPLIMH KapKaca
rpada k oOreMy KOJMUYECTBY BEpIIHH B rpade;

d) OCYIIECTBIISIIOT CpaBHeHHE rpadoB, MONYYEeHHBIX Ha dTame b), mpu KOTOPOM
BBITIOJTHSIETCS
1. pacuer OTHOIIEHHs JUaMeTpoB rpados;
il.  pacuer OTHOIIEHUs KOJMYECTBAa LieNel KapKaca;
ill.  pacyer OTHOIIEHHS IJIOTHOCTEH KapKacOB CPAaBHUBAEMBIX IpadoB;
iv.  pacuer k03(pPunueHToB monodusi Ha OCHOBAHWUU 3HAYCHUN OTHOIICHUH,

MOJIYYE€HHBIX Ha 3Tarnax i), i1) u 1it);



e) OTIpenesIsieTCs O MEHbIIeH Mepe OIuH Trpad, CXOXKHH € 110 MEHbLIEH Mepe OHOM
M3BECTHOIN MOIIEHHHYECKOHW CXEeMOM, IIPeACTaBIeHHON B BUze rpada; u
f) ONpPEAENAOT JaHHblE TPAH3AKLUM, CBS3aHHbIE C IO MEHBIIEH Mepe OIHOU
U3BECTHOU MOLIEHHUYECKON CXEMOU.
[0010] B 0gHOM W3 4YaCTHBIX BAPHAHTOB OCYINECTBIEHMS CrOcoOa JaHHbIE TPaH3aKIMH
BBIOMPAIOTCS M3 TPYIIBL: HAEeHTU(UKATOp yeTpoicTsa, IP anpec, Homep cuera, PAN matexHoOM
KapThl, HOMep Tene(oHa, TaHHbIE TUIATENbIINKA MU [TOJIyYaTeNs TUIaTeXa, UM UX COUeTaHUsL.
[0011] B npyrom 4acTHOM BapuaHTE OCYIIECTBJICHHMs HAa OCHOBAHUHU BBIYHCIEHHOTO
ko3¢ duimenTa nonodusi B 0aze JaHHBIX CO3AETCS 3aIUCh O PEKBU3UTAX, OTHOCSIIUXCS K HOBOM
IPYIIIHPOBKE MOIIEHHHUKOB, WM (POPMHUPYIOT CBS3b AHAIU3UPYEMBIX JAHHBIX TPAH3AKIMN C IO
MEHbIIIEH MEPE OTHOU U3BECTHON MOLIEHHUYECKON IPYIITUPOBKOM.
[0012] 3asBeHHOE H300pETeHHE TaK)KE PEATM3yeTcsl 32 CYET KOMIBIOTEPHOW CHUCTEMBI
MOMCKA MOIIEHHUYECKUX TPaH3aKLUi, MpUYeM CHCTEMa COIEPKUT M0 MeHbIleH Mepe OAUH
IIPOLIECCOP U O MEHbIIeH Mepe OAHY MaMsTh, COAEPIKAIIYI MAllWHOYHUTAaeMble MHCTPYKLIHH,

KOTOPBIC IPH UX BBIMIOJIHEHUH C MOMOILIBIO TPOLECCOPA OCYIIECTBIIAOT BbIHJGYKaBaHHHﬁ cI1oco0.

OINMCAHUE YEPTEXEN

[0013] @ur. 1 wutrocTpupyeT OJIOK-CXeMY peaTi3alii IPeACTaBIEHHOTO Criocoa.
[0014] @dur. 2 WUTIOCTPUPYET MHOKECTBO aHATU3UPYEMBIX IpadoB.

[0015] @dur. 3 WUTIOCTPUPYET MPUMEP ONpPeNeIeHHs KapKacoB rpados.

[0016] @ur. 4 WUTIOCTPUPYET NpUMEP CpaBHEHUs rpados.

[0017] @ur. 5 wuTrOCTpUpyeT OOIIHIA BUI BBIYUCIUTENBHOTO YCTPOHCTBA.

OCYIIECTBJIEHUME U30BPETEHUA

[0018] JanbHeliliee OMUCaHWE MPUMEpPA OCYINECTBJEHHUS 3asBIECHHOrO peleHusi Oyaer
NPEACTaBJICHO B COOTBETCTBUE C OTCHUTKAMH K MPEICTaBIECHHBIM (PUTYypaM YepTeKeH.

[0019] CornacHo @ur. 1 3asBIeHHBII CIOCOO CpaBHEHHSI MOILIEHHUYECKUX TpaH3akiuii (100)
BBITOJIHSIETCS C TIOMOLIBIO BBIYUCIIUTEIBHOTO YCTPONUCTBA, HATIPUMED, KOMITBIOTEPA.

[0020] Ha nepsom mare (101) ocymectsisieTcsi cOOp MHOKECTBA TAaHHBIX IO TPAH3AKLIHSM,
B KOTOPBIX CYINECTBYIOT MOLICHHHYECKHE CXeMbl. TpaH3akuuss — 3TO OAHKOBCKasl ONeparus
MeXay AByMsi cyOpekTamu. JlaHHBIE TO TpaH3aKUMSAM MOIYT IOCTYNATh W3 PAa3JIMYHBIX
UCTOUYHUKOB HMH(OpMaLuy, Hampumep, U3 IUIATeXHBIX cucteM, POS-TepMuHAJOB,
NPOLIECCUHTOBBIX CHCTEM M Jp., & TAKXKE€ MOTYT IepenaBaThCs MO JI0OOMy MPOTOKOIY U3 CTIKA
TCP/IP. TpaH3zakuuu akKyMyJUPYIOTCS M XpaHITCS, Kak mpaBwio, B 0Oa3e manHbiXx (BJ])

KOMIIBFOTEPHOT'O YCTPONCTBA, HAIIPUMED, CEpBepa.



[0021] Crnenyrommm maroM siBjsieTcst cosnanue rpados mo Tpan3akiusm Ha stare (102). Kak
npezacTasieHo Ha Qur. 2 1o nonyyeHHbIM TPAH3aKIUAM (POPMHPYETCst MHOKeCTBO rpadoB GM =
{G1...Gn} (200), roe xaxnpni rpag (201) — (203) Gi — HeB3BeLIEHHBIII HEOPUEHTHPOBAHHBIN
rpap G: = (V, E), rne V — Hemycroe MHOXECTBO y3JI0B, a E — Hemycroe MHOXKECTBO
HEYyMopsiIoueHHbIX pedep, n — Koau4ecTBo rpadoB. B kauecTBe NaHHBIX MO TPAH3AKLMU MOTYT
BBICTYIIaTh. HWAEHTHU(HKATOp ycTpoiicTBa (Hampumep, cmaptdona), I[P agpec, naHHBIE
reoJiokaly, HoMmep cuera, PAN mare)xHoi KapThl, HOMep Tesne]oHa, JaHHbIE IJIATeNbIINKA UITH
NIOJTy4aTe sl TUIaTeka, WM UX CoueTanusl. JIaHHbIe 0 TPaH3aKLMHU MTO3BOJISFOT TOUHO OMPEIeNIUTh
OTIPABUTEJIS U TTOJTyHUaTENIs] IEHEKHBIX CPEACTB.

[0022] Jlnsa kaxxporo rpada G (201) — (203) u3 MHOkecTBa monyyeHHbIX rpados GM (200)
BBITTOJIHSIETCS TTOCIIEIOBATEIbHBIN aIrOPUTM, KOTOPBIH BKIIFOYAET B C€0sl CIENYIOIINE STaIbL.
[0023] Ha stame (103) ans kaxnmoit Bepmmebl Kaxnoro u3 rpados Gi (201) — (203)
Haxoautcs crucok okpectHocTed V: OKRv = {OKR [0], OKR [1] ... OKR]Ji]}, roe 1 — nenoe
YHCIO, HMHAEKC VAAJEHHOCTH OT y3Jla V, ONpeneisieMbIM KOJHYECTBOM pebep Mexay
UCCIIElyeMbIMH BEPIIMHAMH.

[0024] Ha stame (104) BbIMONMHSETCS ONpEAENeHHE PACCTOSHUS ISl KaKOOW BEPIIMHBI
rpagos (201) — (203) no npyrux BepIIMH COOTBETCTBYOMEro rpada. JlaHHbIN 3Tan peanusyercs
C TMOMOINBI0 HTEPALIMOHHOTO AJIrOPUTMa IOWCKA KpaTdaliled Lenu, OMMCAHHOTO B IMATEHTE
RU2699677 (ITAO C6epbank, 06.09.2019), VV: Lv = {L1...1}, roe j — uenoe uucno, j =1 — 1.
Iens - npeacrasisieT coOO MapIIPyT, Bce péOpa KOTOPOro pasIMYHbI, YUCIIO pE0ep onpenenser
JUIUHY LeTIN.

[0025] BbIABISIOTCS BCE LIETIH ¢ MAaKCUMaJIbHBIM pacctosiHueM (tam 105) W = {Lvl...Lvm},
rJe m — eJIoe YHCJIO0, KOJIMYECTBO LeTnell ¢ MAKCHMaJIbHBIM paccTosiHueM. Jlanee, Kak moKa3aHo
Ha @ur. 3, Ha stane (106) mst kaxknoro rpada (201) — (203) dopmupyercst kapkac rpada (2011,
2021, 2031) KG: = (VK, EK), rnre VK = VW1 U VW2 U...U VWk — o0betuHeHHE BEPIIHH BCEX
nerned MHOKecTBa W kakporo rpada Gi (201) — (203), EK = EW1 U EW2 U...U EWk —
obwpennHeHue pedep Beex meneit MHOkecTBa W kaxnoro rpada Gi (201) — (203), k — uenoe uucio,
KOJIMYECTBO Lienei MHokecTBa W kaxoro u3 rpados (201) — (203).

[0026] Janee na stane (107) BoimonHsercs onpenenenue nuamerpa DG kaxxnoro rpaga (201)
— (203) u3 muoxkectBa Gm (200). Tnametp rpada DG paseH paccTosiHuIO MH000H M3 1enel B
MHOkecTBe W 1l cooTBeTcTByROIIero rpaga m3 muHoxkectsa Gm (200). Ha stame (108)
omnpenensiercst konndectBo neneii KLW u3 mHokectBa W B mosy4eHHbIX kapkacax KG (2011,
2021, 2031) xaxxnoro rpagda Gi (201) — (203), KLW = |W]|.

[0027] ITo wrory BerumcneHus konmuectsa neneit KLW Ha stame (109) ompenensiercs

oTHoweHue konuuectBa BepminH VK B kapkacax rpagos KG (2011, 2021, 2031) k obmemy
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KOJINYECTBY BepIInH V B coorBeTcTByrOMEeM rpade Gi (201) — (203), .e. PV = |VK|/|V], 0 <PV
< 1. Koadpduuuent PV orobpaxkaer minoTHOCTS rpada 1 nokas3biBaeT, Kak MHOTo y rpagos (201)
— (203) BepmuH, He BxomsAmMX B cdopmupoBaHHbIi kapkac KG (2011, 2021, 2031), u,
COOTBETCTBEHHO, KaK CHJIBHO KapKac OTIIMYAETCs OT COOTBETCTBYIOIIEro rpada, st KOTOPOro OH
obu1 chopmuposan. Ilpu PV=1 rpadp u ero xapkac msomopdHbl U 4eM Oosbine 3HaueHHe PV
oTIn4aeTcs Ot 1, Tem Oosbliie BEPIINH HE BXOST B KapKac

[0028] Hanee ocymectsisieTcsi cpaBHeHue rpadoB u3 mHoxkecrBa GM (200). CpaBHeHHe
rpad)oB BBIMONHSETCS MOMAPHO, Al 3TOro s Kaxknmoi mapel rpados {Gl, G2} € GM
onpenensiercs cneayromiee. Ha sramne (110) BbIMOIHIETCS BBIMKUCIEHHE COOTHOIIEHUS TUAMETPOB
rpadoB G1 u G2 dDG = MIN (DG1, DG2) / MAX (DG1, DG2). Jlanee Ha stame (111)
BBITIOJIHSIETCSI OTIPeNie/ieHre COOTHOIIEHHs KOMU4YecTB 1eneit MHOkecTB W B rpadax Gl u G2
dKLW = MIN (KLW1, KLW2) / MAX (KLW1, KLW2), 0 < dKLW < 1. Ha stane (112)
OTIpeNeNsIeTCsl COOTHOIEHHE K03 ULIMeHTOB TIOTHOCTH KapkacoB PV rpagos G1 u G2 dPV =
MIN (PV1, PV2) / MAX (PV1, PV2), 0 <dPV < 1. Ilocne yero Ha stane (113) Beramncnsercs
k03¢ punment nogodus rpagos POD = dDG * dKLW * dPV, 0 <POD < 1. Ilo uroram Ha 3Tamne
(114) BemomnHsieTcs: cpaBHEHUE KO3 PUIMEHTOB OA00Us ABYX rpadoB, MO UTOraM KOTOPOTO UYeM
omke ko puument nogodust POD k 1, rem Gonee noxoxu rpader G1 u G2 mexny cobol, npu
k03¢ punmenre nogodbust POD = 1 rpadst G1 u G2 uzomopdHsI.

[0029] BrisiBnenne cxoxkux rpadoB € IMOMOLIBIO MPEACTABICHHOIO aJrOpuTMa MOXKHO
PaccMOTpPETh Ha CIEAYIOLIEM ITpUMEpe, IPeACTaBIeHHOM Ha Pur. 4.

[0030] BbImonHsieTcst  MOJlydeHWe JAaHHBIX 10  TPaH3aKLHsIM MeXny CcyObekTamu,
XapaKTePU3YIOLUIMMHUCS PEKBU3UTAMU W aTpUOyTaMu TpaH3akUMH. PekBH3UTBI M aTpuOyThI
TPaH3aKIMN MPEICTABISIOT COOOM B YACTHOM CJTy4ae HASHTU(PUKATOPBI TPAH3AKIIHUMN, [0 KOTOPHIM
MOKHO OIpPENeNIUTh OTIPABUTENST M TMOJy4aTessl TPAH3AKLHUH, T.€. Y3JIbl, MEKAY KOTOPbIMU
NPOM3OLIEN ACHEXHBII NepeBol. B paccmaTrpuBaeMOM NpuMepe PEeKBHU3UTHI BBIOMPAIOTCS W3
rpymnmel. HoMep cuera, PAN ruiaTe)xHOW KapTel, HOMep TenedOHa, NaHHbIE TUIATENbINNKA HITH
NIOJIy4aTessl TUIATeka, WIA X COYETaHHUs, a aTpUOyThI U3 TPYIIBL HIEHTH()HUKATOP YCTPOHUCTBA
(manmpumep, cmaptdon), IP anpec, maHHBIE FEOJOKALUHN UM UX COUETAHUS.

[0031] U3 BelIeonucaHHbIX JaHHBIX GopmupyroTes rpagosbie Mmogenu Gl (201), G2 (202),
G3 (203). ITpu 3TOM cyIIeCcTBYET OTHEIbHAS 0a3a NaHHBIX, COEPIKaIIasi JAaHHBIE TIO TPAH3AKIIHSIM
MOLIEHHUYECKHX TPYIII, UMEIOIas TaK jkK€ PEeKBU3UTHI U aTpuOyThl. M3 3TOM 6a3el hopmupyercs
rpadoBast Mmopens MomeHHn4eckux Tpanzakuuii GH (210).

[0032] Bce chopmupoBanHbie rpadoBbIe MOAETH NPEACTABISIIOT COOOH MHOXKECTBO rpados
GM = {GH, G1, G2, G3}, no KOTOPBIM COCTABJISIIOTCS KapKachl KaXaoro rpada:

a. nnsa rpada GH — xapxkac rpada KGH (2101),
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b. s rpada G1 — kapkac rpada KG1 (2011),
c. nusrpada G2 — kapkac rpada KG2 (2021),
d. s rpada G3 — kapkac rpada KG3 (2031).
[0033] OmnpenensieM XapaKTepUCTHKHU Kax10ro rpada:
a. s rpada GH (210) BbIUHCISAIOTCS CIEAYIOIINE XaPAKTEPUCTUKH:
1. nmametp rpada DG =3
ii. kommvectBo ueneit KLW =3
iii. mmorHOoCcTh rpada PV =0.87
b. mnsrpada G1 (201):
1. mmametp rpada DG =1
il. xomudectBo nHerneir KLW = 4
iii. maotHOCTH rpada PV =1
c. s rpada G2 (202):
1. mmametp rpada DGH =4
ii. xomuuecTtBo Lenelt KLW =2
iii. muotHOCTh rpada PV =0.75
d. ms rpada G3 (203):
1. gmametp rpada DGH = 1
i1. xommuecTBoO 1eneid KLW =5
iii. mioTHOCTH rpada PV =1
[0034] Jlanee BeINoONHsETCS cpaBHEeHUE rpadoB MHOXkecTBa GM, CpaBHEHHE BBINOJIHSAETCS

NIONAPHO HAa OCHOBAHUU 4Ero BbIYMCHAETCS Ko3(duimeHT nmompobus mo kapkacam

rpados:

a. CpasumBas GH u G1 - POD =022,
b. Cpasuusas GH u G2 - POD = 0.43,
c. CpasuamBas GH u G3 - POD = 0.08,
d. CpasauBas G1 u G2 - POD = 0.09,

CpasauBas G1 u G3 - POD = 0.8,
f.  Cpasuusas G2 u G3 - POD = 0.08.
[0035] B pesynbrare pacueroB mpu cpasHenuu rpados GH (210) m G2 (202) ects
NOJO3peHne, 4To B MouleHHn4eckoil cxeme G2 (202) mpuyacTHa rpynmna MOIIEHHHKOB H3
momrenHnueckoit cxemel GH (210), BBuay Toro uro kosdduuueHtr mnomodust w3 Bcex
CPaBHUBAEMBIX MOMAPHO rpadoB — OONbIIE BCETO.
[0036] Cwmbicn koo duimenta monodust — 4em OH Onrke K 1, TeM BBILIE BEPOSITHOCTD, YTO

MOIIEHHUYCCKHUE CXEMbI ITOXOXKHU U K UX OCYIICCTBJICHUIO ITpUYaCTHA OAHA U Ta K€ I'pyIiIa JIUI.
6



[0037] IIpu koxdpduumente momobus, paBHbIM 1 Tpadsl sBIAOTCA HU3OMOP(HBIMH, a,
CJIEIOBATENbHO, TIpadoBBIE CXEMBbI, IIOCTPOEHHbIE HAa OCHOBE [aHHBIX TPAH3AKLUUH -
UIEHTHYHBIMH.

[0038] ITo pesynbraty paborel anroputma cpaBHeHusi rpados (100) ompenensrorcs
MOIIEHHUYECKHUE CXEMBI, MOXOKHE APYr Ha JIpyra ¢ TOUKM 3pPEHUs JAHHBIX IO TPAH3AKLUAM,
BBISIBJIIOTCSL PEKBUSUTBI U aTPUOYTHI, UCIOJb3yeMble OOEHMMH MOIIEHHUYECKUMH CXEMaMH.
Hcxonst U3 CpaBHUTENIPHOIO aHAIM3a XapakTepa HM3MEHEHHUS HCIOJIb3YEMbIX MOLICHHUKAMHU
HOMepOB cueToB, PAN miaTeKHBIX KapT, HOMEPOB TeJe(POHOB U3 CXOKHX MOIIEHHHYECKUX CXEM
MPUHUMAETCST peleHre 00 MaccoBOUM OJIOKMPOBKE Ipymimbl (TyJibl) PEKBHU3UTOB U aTPUOYTOB,
KOTOpbIe SIBJSIIOTCST  OOOOIIEHHWEM BBISBICHHBIX PEKBU3MTOB M aTPUOYTOB y  CXOXKHX
MOLIEHHUYECKHUX CXEM.

[0039] Taxoke, B pe3ysbTare BoIMoNHEHUs criocoda (100) nmpuHUMaeTcs perieHne 0 CO3aHuH
B Karajore MOIIEHHHYECKHMX CXeM HOBOH TpyINIbl MOIIEHHHKOB, WJIH TPHYUCIECHUE
MOLIEHHUYECKOH CXeMbI K CYIIECTBYIOIIHE TPYIIIIE.

[0040] C mnomompio 3asBreHHOro crocoba (100) mosiBiseTcs: BO3MOXKHOCTD BBISBIATDH
CXOKH€ MOIICHHUYECKHE CXEMbl, K KOTOPbIM MOTYT TPHUMEHATHCS OJHOTHUIIHBIE MeEpPbI
NPOTUBOACHUCTBUSI Ha JTame uX (POPMHUPOBAHUSA, a TaKkKe OOBEIUHATH BbIIBICHHBIE
MOILIEHHUYECKHUE CXEMbI B MPECTYIHbIE COOOILIECTBA M BBIABIATH OPraHU3aTOPOB MPECTYIHBIX
coo0IIecCTB Ha OCHOBE AOIOJHHUTENBPHOIO aHANIN3a CBS3€H CXOXKMX MOLIEHHHYECKHUX CXEeM C
IIOMOLIBIO aHaIM3a rpadoB, GOPMUPYEMbIX HA OCHOBAHUM JAHHBIX O TPAH3AKIUIX.

[0041] Ha ®ur. S npeacrasieH oOuii BUA BEIMUCIUTEIHON CUCTEMBI, PEATH30BAHHON Ha
0aze BeIMUCIUTEIHHOTO yeTpoiicTBa (300). B o0iiem ciyuae, BEIMUCIUTENbHOE YCTPOcTBO (300)
CONEPKUT OObEeNUHEHHBbIE OOIIe MUHOW MH(OOPMALMOHHOrO OOMEHa OIMH WJIM HECKOJBbKO
nporeccopoB (301), cpencrBa mamstu, takue kak O3Y (302) u II3Y (303), unTepdeiics
BBOna/BbiBOAa (304), ycrpoiictBa BBOma/BeiBoAa (305), M yCTPOWCTBO JJsl CETEBOTO
B3aumozeiicTeus (3006).

[0042] ITpoueccop (301) (mnu HECKONBKO MPOIIECCOPOB, MHOTOSIEPHBII MPOLECCOP) MOTYT
BBIOMPATHCS M3 aCCOPTUMEHTA YCTPOICTB, IMPOKO MPUMEHSIEMBIX B TEKYIIEe BPEMsi, HAIIPUMED,
kommnanuii Intel™, AMD™,  Apple™, Samsung Exynos™, MediaTEK™, Qualcomm
Snapdragon™ u t.11. [Ton mporieccopom Takke HeOOXOIUMO YUUTHIBATH rpaduecKuii mpoueccop,
Hanpumep, GPU NVIDIA unu ATI, xoTopblii TakXke SBISETCS MPUTOAHBIM JJIs1 TTOJIHOTO WJIH
4aCTHYHOro BbIMONHEHUst crocoda (100). Ilpu 3TOM, CPencTBOM MaMsTH MOJXKET BBICTYIATh
TOCTYIHBIN 00beM MaMsATH rpaduueckol KapThl WM rpadpuuecKoro mporeccopa.

[0043] O3V (302) npexacrasnsier coOOl OMEPaTUBHYIO NaMsITh U NPEIHA3HAYEHO IS

XpaHEHHsl UCTIONHAEMBIX IporeccopoM (301) MammMHOUNTAEMbIX MHCTPYKIUH AJIs1 BBIIOJHEHNE
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HEOOXOIMMBIX ONEepaLHii 10 JIOrn4eckoii oopadoTke nanHbIx. O3V (302), kak mpaBUIIO, CONEPIKUT
UCTIOJIHSIEMblE WHCTPYKIMU ONEPALMOHHOM CHCTEMBI W COOTBETCTBYIOIIUX IPOTPAMMHBIX
KOMITOHEHT (TIPHJIOKEHHSI, IPOTrPaMMHBIE MOAYJIH U T.I1.).

[0044] I13V (303) npexncrasnsier coboit 0HO MK OoJiee YCTPOHCTB MOCTOSTHHOTO XPaHESHHUS
IaHHBIX, HanpuMmep, skectkuid auck (HDD), TBepaorenpHblit HakonuTens AaHHbIX (SSD), ¢uam-
namate (EEPROM, NAND wu T.1.), ontuueckue Hocurenn uHdopmauun (CD-R/RW, DVD-
R/RW, BlueRay Disc, MD) u nip.

[0045] Jlns opranuzanuu padboTbl KOMIOHEHTOB ycTpoiicTa (300) u opranuzanuu paboThl
BHEIIHUX MOAKIIIOYAEMbIX YCTPONUCTB MPUMEHSFOTCS pa3indHble BUAbI uHTEepdeiico B/B (304).
Beibop  cooTBercTByROIMX ~ MHTEpPQEHCOB  3aBHUCUT OT  KOHKPETHOTO  HCIOJHEHHS
BBIYUCIUTENBHOTO YCTPOICTBA, KOTOPbIE MOTYT MPEACTABIATh OO0, He orpaHnunBasick. PCL
AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE, Lightning, USB (2.0, 3.0, 3.1, micro, mini,
type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI, DVI, VGA, Display Port, RJ45, RS232 u T.11.
[0046] Jlnst obecriedeHusi B3aUMOAECUCTBHUSI MTOJTH30BATENSI C BBIUUCTUTENbHBIM YCTPOHCTBOM
(300) mpumensiroTest pasnuunble cpeactsa (305) B/B mrdopmanun, Hampumep, KiIaBHATYpa,
aucIIel (MOHHUTOp), CEHCOPHBIA AMCIUICH, Tad-Taj, JYKOWCTHK, MAHHUITYJIATOP MBI, CBETOBOE
nepo, CTUJIYC, CEHCOpHAas MaHeNb, TPEeKOOJ, NUHAMUKH, MHUKPO(OH, CpPeACTBa JOMOJHEHHOM
PEaTbHOCTH, ONTUYECKHE CEHCOPHI, IUJIAHIIET, CBETOBBIE WHAMKATOPBI, IMPOEKTOp, Kamepa,
cpeacTBa OHOMETpHUECKOW wHIeHTH(UKALUU (CKaHep CETYAaTKU TIJa3a, CKaHep OTIEeYaTKOB
NaJbLEeB, MOYJIb PACIIO3HABAHUS I0JIOCA) U T.I1.

[0047] CpenctBo cereBoro B3ammozeiicTsust (300) obecrneunBaer mepenavy JaHHBIX
ycrpotictBoM (300) mocpeacTBOM BHYTPEHHEH UM BHELIHEH BBIUHUCIUTENBHON CETH, HalpuMep,
Wurtpaner, Unrepuer, JIBC u tT.n. B kaudectBe omHoro wmmu Oonee cpeactB (306) mosker
UCTIOJIb30BaThCs, HO He orpanmuuBathesi: Ethernet xapra, GSM momem, GPRS wmonem, LTE
mozneM, SG MonmeM, MonyJib cryTHUKOBOU cBsizu, NFC monyis, Bluetooth w/umu BLE monyiib,
Wi-Fi monyns u ap.

[0048] JIONOMHUTENPHO MOTYT NMPUMEHSTBCS TaK)Ke CPEACTBA CIYTHUKOBON HaBUralUU B
coctase ycrpotictsa (300), nanpumep, GPS, 'JTTOHACC, BeiDou, Galileo.

[0049] IIpencraBnenHbple MaTepuasibl 3asBKH PACKPBIBAIOT INPENNOYTUTENBbHbIE MPUMEPHI
peanm3anyuy TEXHHYECKOrO PELICHUs] M HE JTOJIKHBI TPAKTOBATHCS KaK OrPAaHUYMBAOLINE WHBIE,
YaCTHBIE MPUMEPHl €ro BOIUIOLIEHMs, HE BBIXOIINNE 3a IMpPEIesbl UCTIPAIlUBAEMON MPaBOBOM
OXpaHbl, KOTOpbIE SIBJISIOTCS OYEBHOHBIMH JJISI CIIELUAINCTOB COOTBETCTBYIOINEH obmactu

TEXHUKHU.



OOPMYVYIJIA

1. KommbroTepHO-peann3yemMblii criocod moucka MOMIEHHUYECKUX TPAH3aKLUN, BBITIOTHIEMBIN C
MIOMOIIBIO TIPOLIECCOPA, TIPU KOTOPOM:
g) OCYLIECTBJISIIOT IOJyYEHHE JAHHBIX O TPAH3aKLUAX, B KOTOPbIX BCE JaHHbIE
OTHOCATCS] K MOIIEHHHUUYECKUM TPAH3aKIMSM;
h) (bOpMHPYIOT Ha OCHOBE ITOJYYE€HHBIX JAHHBIX IPadbl, B KOTOPBIX Y3JIaMH SIBISIIOTCS
JaHHBIE TIO TPAH3AKLHUSM, & peOpaMu BBITIOJIHEHHbIE TPAH3AKIUH UJIH CBSI3U C aTpUOyTaMH,
1) IUISL KQXKIOTOo rpada, MOCTPOSHHOTO Ha 1iare b) BBIMOIHSAIOTCS CIEAYIOINE aru:

— ONpEeAeNSIFOTCS CIUCKU WTEpaLUd AUl KaKIOW BEPIUIUHBI, ONPENEeNIOTCS IS
KQXI0ro ysnia rpada ¢ MOMOIIBIO MTEPALHMOHHOTO AJTOPUTMA PACCTOSIHHUS IS
IPYTUX Y3JIOB;

—  ONPEAEISIFOTCS LENMH ¢ MAKCUMAJIbHBIM PACCTOSTHHEM,

—  OCyLIECTBIIIOT (POPMHUPOBaHHE KapKaca rpada Ha OCHOBE OIPEeNIEHHbIX Lenei Ha
3Tane c), IPU 3TOM YIOMSHYTBHIH KapKac COCTOMT M3 BCEX BEpPIIMH U pedep
YIOMSIHYTBIX LiENEH;

— Ha OCHOBaHUH C(HOPMHUPOBAHHOTO KapKaca ONPENesstoT quamerp rpada, KOTOpbIid
NpeCTaBIIsIeT COOO0H paccTosiHue JTI0O0H U3 ero Lernei;

—  ONpeAeNsIFoT KOJMYECTBO Lernel B Kapkace rpada;

— ONpEeAeNsIIoT IUIOTHOCTh KapKaca Kak COOTHOLIEHHE KOJMYECTBA BEPLIMH KapKaca
rpaga k obIeMy KOJMUeCTBY BEPLIMH B rpade;

j) OCYLIECTBIISIFOT CpaBHEHHE TpadoB, MOJYUYEHHBIX Ha 3Tane b), MpU KOTOPOM
BBITIOJHSIETCS
V.  pacyeTr OTHOLICHUsS THAMETPOB rpados,
Vi.  pacdeTr OTHOLICHMs KOJIMYECTBA LIEMEeH KapKaca,
vil.  pacder OTHOLICHHUS IUIOTHOCTEH KapKacOB CPAaBHHBAEMBIX TPpadoB;
viii.  pacder K03 PUIHUEHTOB MOAOOUS HA OCHOBAHWM 3HAYEHHWI OTHOIIEHUH,
MOJIYYEeHHBIX Ha dTamax i), i1) u 1ii);
k) oTpenessieTcsl 0 MEHbIIeH Mepe OnuH rpad, CXOXKHHA € 10 MEHbLIEH Mepe OHOM
M3BECTHOH MOLIEHHUYECKOH CXEMOMH, MPeACTAaBICHHON B BUze rpada; u
1) ONpPEAESSIFIOT JaHHbIE TPAH3aKLUM, CBSA3aHHbIE C MO MEHbLIEH Mepe OIHOMU
WU3BECTHOM MOLIEHHUYECKON CXEMOM.
2. Cnocob mo 1.1, XapakTepu3yoOImUics TeM, YTO AaHHbIE IO TPAH3AKIMHA BBIOUPAIOTCS U3
rpymmbl. uaeHtugukarop ycrpoiictea w/wiu I[P aapec, w/wiu naHHBIE TEOJIOKALUU

COBEpLIEHMs TPAaH3aKIMU, W/Hiau Homep cuera, w/uinun PAN mmaTexHOR KapTel, W/HiIn



HOMep TejiehOHa ITATeNbINNKA, W/UIIH JaHHbIE MJIATeJIbIHUKA WIH MOJydaTess miaTexa,
WM UX COYETAHUS.

Cnoco6 mo m.l, xapakTepu3yrOIIuiics TeM, YTO Ha OCHOBAaHMU BBIYHCIEHHOTO
koo purmenra nonodus B 6a3e JaHHBIX CO3TAETCS 3aMMUCh O PEKBU3UTAX, OTHOCSIIIHXCS K
HOBOW TPYNIUPOBKE MOLIEHHUKOB, WJIH (OPMHPYIOT CBS3b AHAIM3HPYEMbIX JAaHHBIX
TPaH3aKLUH C 10 MEHbIIEH Mepe OJHON U3BECTHON MOLIEHHUYECKONU IPyNIHUPOBKOM.
Cucrema MoOHMCKa MOIIEHHUYECKHX TPAH3AKLHM, COmeprKallas Mo MeHbIIeld Mepe OIuH
MpPOLIECCOP M IO MEHbLIeH Mepe OIHY IaMsiTh, COAEPKAIIYI) MAIIHHOYHUTAEMbIE
UHCTPYKLIUH, KOTOPbIE MPHU UX BBIMOJHEHHH C MOMOIIBIO MPOLECCOPa OCYILIECTBIISIOT

crocob o mrodomy u3 . 1-3.
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