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AHHOTALIMSA

Jlunnomuas paboma, 64 cmpanuya, 11 pucynkos, 3 mabauywl, 1 npunodicenue,
12 ucmounuxos.

Kniwouesvie cnosa: ABTOMATU3ALIMA BAHKOBCKHX ITIPOLIECCOB,
CAMUNDA BPM, BPMN 20, SPRING BOOT, MCKYCCTBEHHLII
VHTEJJIEKT, HEMPOHHBLIE CETH, IIPUHATUE PEIIEHUN, OTKPBLITUE
BAHKOBCKHUX CYETOB, OLEHKA PUCKOB, AML, REST API, DOCKER,
MACHITABUPYEMOCTDH, MUKPOCEPBHUCHAS APXUTEKTYPA.

Obvexm uccredo6anus — MPOIECC OTKPHITUS OAHKOBCKUX CUETOB U MPUHSATHUS
pelIeHni 1o 3asiBKaM KJIMEHTOB B (DMHAHCOBBIX YUPEKICHUAX.

IIpeomem uccneoosanusi — METOABI U TEXHOJIOTMU ABTOMATH3alMU IpoLecca
OTKpPBITUSI OAHKOBCKMX CYETOB C NPHUMEHEHUEM CHCTEMbl YIpaBlieHUs Ou3Hec-
nporieccamu Camunda BPM u HCKYCCTBEHHOTO HWHTEJUIEKTA JUISl TTOBBIIICHUS
3} (HEKTUBHOCTH M TOYHOCTH MPUHATHUS PELICHUI.

Llenv uccnedosanusi — pazpaboTtka W BHeApeHUE 3P(PEKTUBHON CUCTEMBI
aBTOMAaTU3allMM TPOLECCAa OTKPBITUA OaHKOBCKHMX CYETOB HAa OCHOBE ILIAT(HOPMBI
Camunda BPM c¢ wHTEerpupoBaHHBIM MOJYJEM HCKYCCTBEHHOTO WHTEIUICKTA ISt
MOBBIIIEHUS CKOPOCTU 00paOOTKU 3aIBOK, MUHUMHU3AIMU ONEPALMOHHBIX PUCKOB U
TOBBIIICHHS] TOYHOCTH MPUHSATHS PEIICHHIA.

Memoovr  uccnedoeanusi ~— ~ CUCTEMHBIM  aHalU3, MaTEMaTUYECKOe
MOJIEJIMPOBAaHUE OU3HEC-TIPOLECCOB, OOBEKTHO-OPUEHTUPOBAHHOE MPOEKTUPOBAHUE,
MalllMHHOE€  0O0yueHue (IUIyOOKME€ HEUpPOHHBIE CETH), OKCIEPUMEHTAIHHOE
TECTUPOBAaHWE,  CPAaBHUTEIBHBIM  aHaIM3  KOJMYECTBEHHBIX  IOKa3aTeseu
3¢ (HEKTUBHOCTH, KOHTPOIUPYEMBIN SKCIIEPUMEHT.

llonyuenuvie pezynomamol u ux Ho8uU3Ha — pazpaboTaHa U BHEJPEHA CUCTEMA
aBTOMATH3allMA OTKPBITUS OAHKOBCKHMX CUYeTOB, MHTerpupyromas Camunda BPM,
Spring Boot u Momyyb HCKYCCTBEHHOTO MHTEJUIEKTa Ha 0a3e rryOOKoW HEWpOHHON
CETH; MPEJIOKEH KOMIUIEKC MAaTEMaTUYECKUX MOJENE, OMUCHIBAIOIIMX BCE ATarlbl
00paboTKH 3as1BOK; pa3padoTaHa apXUTEKTypa HEHPOHHOU CETH JIJIsi OIEHKH PUCKOB
KJIMEHTOB C BBICOKOM IHCKpUMHUHANMOHHOHN crnocoOHocThio (AUC ROC 0.96);
HKCIIEPUMEHTAJIBHO  TOJATBEPXKACHO  3HAUYUTENIIbHOE  YIYYIIEHHE  KIHOYEBBIX
noKasaTteliel; MpeyIokKeHa U pealn30BaHa MUKPOCEPBUCHAS ApXUTEKTYPa CUCTEMBI C
ucnonb3oBanueM Docker mis obecrieuenus: maciitadupyemMocty; papadortans API
JUTSl KHTETpallii KOMIIOHEHTOB U JI€JIeraThl AJi1 B3auMoAecTBuUs ¢ Moaenbio M.

Jlocmoseprnocme mamepuanog u pe3yrbmamos OUNIOMHOU pabomvl —
oOecrieynBaeTcss NPUMEHEHUEM HAyYHO OOOCHOBAaHHBIX METOJIOB HCCIEIOBaHUS,
MaTEMaTUYECKUM MOJIETUPOBAHUEM MPOLECCOB, HKCIEPUMEHTAILHON MPOBEPKON B
YCIIOBUSIX, MPUONMKEHHBIX K  peaJbHOM  3KCIUTyaTallid, HCIOJIb30BAHUEM
COBPEMEHHBIX TEXHOJOTHM pa3pabOTKM M MAIIMHHOTO OOY4YEHHUS, CPAaBHUTEIbHBIM
aHaAJIM30M C TPAIUIMOHHBIMA METOIAMH 00pa0OTKH 3as1BOK, BaJIUIALIMEH Pe3yJIbTaTOB
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C HCHOJIb30BAHMEM CTaHAAPTHBIX METPUK OLEHKU KauyecTBa MOJIeNied MaIllMHHOTO
oOy4eHus.

Obnacmob 803MONCHO20 NPAKMUYECKO20 NPUMEHeHUs. — PE3YNbTaThl padOThI
MOTYT OBITh HETIOCPEICTBEHHO BHEIPEHBI B OaHKaX W (PHHAHCOBBIX OPTaHU3AIUASX JIJIS
aBTOMAaTU3allMM MPOLECCAa OTKPBITHS CUETOB; pa3padOoTaHHAs MUKpPOCEPBUCHAs
apxXUTeKTypa u Metoaojorus uarerpanuu Camunda BPM ¢ U mosxeT npUMEHSThCS
JUISL  aBTOMATH3allid JAPYTUX OaHKOBCKHX IIPOIIECCOB, TPEOYIONUX MPUHSTHS
pEeLIEHUN.



AHATALBIS

Hvinnomuas npaya, 64 cmaponxi, 11 mantoukay, 3 maoniyvl, 1 oadamax, 12
KDbIHIY.

Knouaswiss crosvi: AYTAMATBIBALIBISI BAHKAVYCKIX IIPALIDCAY,
CAMUNDA BPM, BPMN 2.0, SPRING BOOT, MITYYHbI IHTOJIEKT,
HEWMPOHHBIA CETKI, ITPBIHALILE PAIIDHHAY, AJIKPBILIE BAHKAYCKIX
PAXYHKAY, AIIPHKA PBI3BIK, AML, REST API, DOCKER,
MAHIITABABAHACILb, MIKPACOPBICHASA APXITOKTYPA.

Ab'exm Odacnedasanmns — MPaUC aTKPHILL OAHKAYCKIX paxyHKay 1 MPBIHALILIS
palmdHHAY Ma 3adyKax KIieHTay y (piHaHCaBhIX yCTaHOBAX.

Ilpaomem oOacneoasanns — MeTajbl 1 TAIXHAIOTII ayTaMaThI3allbll MPaLdCy
aaKphILLg OaHKAyCKiX paxyHKay 3 TMPBIMIHEHHEM CICT3MbI KipaBaHHs Oi3Hec-
nparpcami Camunda BPM 1 mityunara iHTR5IeKTy 1Sl IaBBINIPHHS (EKThIVHACII 1
JAKJIQHACI TPBIHALILS pAUIIHHSY .

Mbma Oacnedasannss — pacnpanoyka 1 YkapaHeHHE A(EKThIYHAl CICTIMBI
ayTamartbl3allbll IPaLdCy aakKphIId OaHKAayCKIX paxyHKay Ha acHOBE ILIAT(OPMbI
Camunda BPM 3 iHT3rpaBaHblM MOIyJieM INTYYHAra iHTAJICKTY JUIS TaBBIIIIHHS
XyTKacIll ampamnoyki 3asBak, MIHIMI3allbll anepalbliHbIX PHI3BIK 1 MaBBIIIIHHS
JAKJIQHACI TPBIHALLS pAUIIHHSY .

Memaowr Oacnedasannss — CICTOIMHBI aHaJN3, MaTAMaThbIYHAe MaadJIIBaHHE
Oi3Hec-mpaipcay, ab'eKTHa-apbleHTaBaHAe IpAacKTaBaHHE, MaIlllbIHHAC HaBY4YaHHE
(T7BI00KIS HEMPOHHBISL CETKI1), DKCIIEphIMEHTANIbHAE TAICTaBaHHE, MTapayHaIbHbI aHa13
KOJIbKACHBIX MMaKa3ubIKay 3(PEKThIYHACII, KAHTPAJISIBAHbI SKCIIEPBIMEHT.

Ampovimanvia 6biHiKi § IX Hagisma — paclpanaBaHa 1 Vkapan€Ha cicTama
ayTamarbI3allbli aIKpBIII OaHKayCKiX paxyHkay, sikas iHTAIrpye Camunda BPM,
Spring Boot i Momyne mITy4HAara iHTAJIEKTy Ha 0a3e TIBIOOKAl HEHpOHHAW CETKi;
nparnaHaBaHbl KOMIUIEKC MaT3MaThIYHBIX MAaJdJisly, SKis amiCBalolb YCE JTarbl
ampanoyki 3asBak; pacnpalaBaHa apXiTIKTypa HEUpOHHAW CETKI JJIS al[PHKI PBI3bIK
KJIieHTay 3 BBICOKa JbICKphIMiHambIiHAK 3monmpHaciio (AUC ROC  0.96);
AKCIIEphIMEHTAIbHA TMalBep/KaHa 3HAYHAE MAJAIMIIAHHE KIHYaBbIX MNaKa3ublKay;
nparaHaBaHa 1 plajii3aBaHa MIKpac3pBICHAs apXITIKTypa CICT3MBI 3 BbIKAPbICTAHHEM
Docker mis 3abecnsiusnHs MaimntabaBaHacili; pacmpariaBanbl APl s iHTArparpli
KaMIIaHEeHTAaY 1 J3JIeraThl s y3aemaa3esHs 3 Maadiuio 11

Haknaonacyb mamspuianay i 6biHiKa)y ObINAOMHAU npaybl — 3adscnedBacnia
NPBIMSIHEHHEM HaBYKOBa aOTpyHTaBaHBIX MeTalay JacjielaBaHHS, MAaTAMaTbIYHBIM
MaJIIsIBAHHEM Tpalpcay, SKCepbIMEeHTalbHall paBepkail Ba YMOBax, HaOMIKaHbIX
Jla prajbHall SKCIUTyaTallbll, BRIKAPHICTAHHEM CYYaCHBIX TAXHAJOTIH pacrnpanoyki i
MallblHHAra HaBYYaHHs, MapayHAJIbHbBIM aHaji3aM 3 TpaJbIlbIMHBIMI MeTagaMi
anpaloyKi 3asBaK, BaJliJalbIsii BbIHIKAY 3 BBIKAPHICTAHHEM CTAHAAPTHBIX METPBIK
alPHKI AKaCI[l MaJRJIy MallblHHAra HaBy4YaHHs.
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Bobnacyv macuvimaca npakmulunaca npuiMsHenHs — BBIHIKI Ipalbl MOTYIb
ObIllb HemacpdAHa YKapaH€Hbl Y OaHkax 1 (PiHAHCABBIX apraHizalbiax IJs
ayTaMaThI3allbll MpaIpCy aIKpBIIIS paxyHKay; pachpanaBaHas MiKpacdpBicHas
apxiTaKTypa 1 MeTanaioris inTarpamnsii Camunda BPM 3 11 mosxa mpbIMsHSAIIIA IS
ayTaMaTh3allbll 1HIIBIX OaHKayCKiX TMparmdcay, sSKis naTpaOyrolb PBIHAIIT
palIdHHAY.



ANNOTATION

Diploma work, 64 pages, 11 figures, 3 tables, 1 appendix, 12 references.

Keywords: BANKING PROCESS AUTOMATION, CAMUNDA BPM, BPMN
2.0, SPRING BOOT, ARTIFICIAL INTELLIGENCE, NEURAL NETWORKS,
DECISION MAKING, BANK ACCOUNT OPENING, RISK ASSESSMENT, AML,
REST API, DOCKER, SCALABILITY, MICROSERVICE ARCHITECTURE.

The object of the research — the process of opening bank accounts and making
decisions on client applications in financial institutions.

The subject of the research — methods and technologies for automating the
process of opening bank accounts using Camunda BPM business process management
system and artificial intelligence to improve efficiency and accuracy of decision-
making.

The aim of the research — development and implementation of an effective
system for automating the bank account opening process based on the Camunda BPM
platform with an integrated artificial intelligence module to increase application
processing speed, minimize operational risks, and improve decision-making accuracy.

Research methods — system analysis, mathematical modeling of business
processes, object-oriented design, machine learning (deep neural networks),
experimental testing, comparative analysis of quantitative performance indicators,
controlled experiment.

The results of the work and their novelty — developed and implemented a bank
account opening automation system integrating Camunda BPM, Spring Boot, and an
artificial intelligence module based on a deep neural network; proposed a complex of
mathematical models describing all stages of application processing; developed a
neural network architecture for customer risk assessment with high discriminatory
ability (AUC ROC 0.96); experimentally confirmed significant improvement of key
indicators; proposed and implemented a microservice architecture using Docker to
ensure scalability; developed APIs for component integration and delegates for
interaction with the Al model.

Authenticity of the materials and results of the diploma work — ensured by the
application of scientifically based research methods, mathematical modeling of
processes, experimental verification in conditions close to real operation, use of
modern development technologies and machine learning, comparative analysis with
traditional application processing methods, validation of results using standard metrics
for assessing the quality of machine learning models.

Recommendations on the usage — the results can be directly implemented in
banks and financial organizations to automate the account opening process; the
developed microservice architecture and methodology for integrating Camunda BPM
with Al can be applied to automate other banking processes requiring decision-making.



