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OBLIAA XAPAKTEPUCTUKA PABOTBI

JanHas paboTa mocBsileHa pa3paboTke BeO-maTGopMbl i 3PEHEKTUBHOIO U O€30MaCHOI0
penieHus 3a1a4 OuonHGOpMaTUKU, XpaHEHUSI M1 00PaOOTKH UCXOHBIX JAHHBIX, OPUECHTUPYACH
Ha BHYTPEHHEE HCIOJIb30BAHUE B YUPESKICHUSX 3APaBOOXPAHEHHS M BO3MOXHOCTh
MOJIyJIbHOTO PaCIIUPEHUS CHCTEMBI.

B xome paboTel mpousBeAeHBl aHAMM3 TpeOoBaHUN K (YHKIHOHATY ¥ HHGOPMAIMOHHOM
Oe3omacHOCTH  pa3pabaTeiBacMoOil  BeO-TIaThOpMbl, 0030p CYIIECTBYIOIIUX PEIICHUMH;
NPOCKTUPOBAHUE K MPOTOTHIMPOBAHKE; ampoOaius pa3padOTaHHOTO MPOTOTHIIA, AHAIU3
MIOJIYYCHHBIX PE3YyJIbTATOB.

Pe3ynbTaThl IMEIOT MPAKTHYECKYIO IEHHOCTD IS IPUMEHEHHSI B YUPESIKICHUSIX
3IpaBOOXPAHEHUS, TPOU3BOSIINX aHAIU3 JAHHBIX, TOJY4EHHBIX B XO€

CEeKBEHUPOBAHUS T€HOMA.

Jlyist pa3paboTKU KJIMEHTCKOM JIOTMKH CHCTEMbI MCIIOJIb30BaH s3bIK JavaScript, mist co3manus
NOJIb30BaTENILCKOr0  MHTep(elica Obu  mpuMeHeHbl JavaScript  ¢pelimBopk  VUe.js,
OpUEHTUPOBAaHHBIN Ha apxuTekTypy MVVM u tynkut Bootstrap.

CepBepHasi 4yacTb UMEET MHUKPOCEPBUCHYIO apXUTEKTypy W Oblna paszpaborana JlaOyTHHBIM
Muxaniaom JIMUTprUEeBHYEM Ha sA3bIKe Java ¢ HcIoiib30BaHueM ¢peiimBopka Spring Boot.

HNCIIOJIb3YEMBIE ABEPEBUATYPbI
MVVM — Model - View - ViewModel
NGS — Next Generation Sequencing

OC — Omnepanunonnas Cucrema

APl — Application Programming Interface
JWT — Java Web Token

TOTP — Time-based One-Time Password



PEDEPAT
Juccepranus: 52 crpanuilpl, 25 WUTIOCTpauui, 19 HICTOUHUKOB, 3 TIPUIIOKECHUS.
KiroueBsble ciioBa: 6ronH(popmaTiKa, aHalu3 JaHHBIX, BeO-T1aTdhopMma.
O0bekT ncciaegoBanus - 00padoTka OMOMH(DOPMAITMOHHBIX TAHHBIX.

Heab padoTsl — pa3padoTka BeO-TUIATGOPMBI JIs1 XpaHEHUS U 00pabOTKH
OronH(pOPMAITMOHHBIX TaHHBIX.

B xome JeATENIbHOCTH  COBPEMEHHBIX  OHKOJMCIAHCEPOB  HENPUMEHHO  BO3HHUKACT
HEOOXOAMMOCTh PpACIO3HABAHUSI TMPUPOJABI OMYyXOJieW M HW3y4YeHHsT MX pa3BuTusa. llyrem
CEKBCHHPOBAHUS TE€HOMAa TIOJIy4alOT MCXOJHBIC JaHHBIE 00 OIyXOJEeBBIX KIETKaX, B
JanbHeIIeM MojlydeHHass UHQOpMalusl MOJBEPraeTcss pa3iudyHoN o0padoTke. BrimomHeHue
arOpuTMOB  OMOMH(pOpPMATUKH TpeOyeT 3HAYUTENHHOE KOJUYECTBO BBIYMCIUTEIBHBIX
orepaluii U orepanuii 10CTyna K XpaHWIHIIY, B CBSI3U C YEM 3alyCK JaHHBIX aJrOPUTMOB Ha
NEPCOHATBHBIX  pabouyMX  CTaHIUSAX  MPEJCTABISETCS  HELEJIecOoOOpa3HbIM,  Topas3zio
s dexTuBHEE 00pabaThIBaTh PE3YJIbTATHl CEKBEHUPOBAHMS T€HOMA YEJIOBEKA HA BBIICICHHOM
BBICOKOITPOU3BOIUTEIILHOM CEPBEPE.

B  memsax  ympomenuss — gocTyna K IIEHTPaJM30BaHHOMY  CepBepy  00paboTKu
OnonH(GOpPMAaIMOHHBIX JaHHBIX OBUIO pelieHo pa3padboraTh BeO-MIATPOpMY, MO3BOJSIONIYIO
BCEM CHEIMAIUCTaM OHKOJIOTMYECKOro IIEHTpa HUCIOJb30BaTh €€ i 3amycka 0OpabOoTKH,
MIPOCMOTpA €ro cTaTyca v pe3yiabTaToB. [10CKOIbKY MPUMEHSTh JaHHYIO CUCTEMY TUIAHUPYETCS
B MEAMITMHCKHUX YUPEKICHUSAX 1T 0OpaOOTKHM JMYHBIX METUIIMHCKUX JTAHHBIX MAIlMEHTOB,
OCTPO BCTaeT HEOOXOAMMOCTh oOecreueHrus O€30MacHOCTH CHUCTEMbI, 3alllUThl €€ W
oOpabaTbIBaeMbIX JaHHBIX OT HECAHKIIMOHWPOBAHHOTO joctymna. l[IpucranbHOe BHUMAaHHE
yIIeJIEHO BOIIpOCaM ayTeHTU(UKAIMU TOJb30BaTeNsl M CBsI3M BeO-uHTEepdeiica u ceppepa.
Cucrema paszpadaThiBajgach B COTPYAHUYECTBE C 3aBEAYIOMUM Ja0OPaTOPHH MOJEKYISIPHO-
renetuueckux uccaenopanuii PHIIL gerckod OHKONOTWM, TEMATOJIOTMM W WMMYHOJIOTHMH
Muracom AnekcaHapoM AJEKCaHIPOBUYUEM B LEISIX €€ JaJbHEHIero MpakTHYeCKOro
IPUMEHEHUSI.
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AO0'eKT nacjenaBaHHs - anipalioyka OMOMH(POPMAIIMOHHBIX JaA3CHBIX.

MbsTa npausl - pactiparioyka B30-1aTdhopMbl IS 3aX0yBaHHS 1 aliparoyki
OistiH(apMallbIMHBIX 1a/13€HBIX.

Y Xon3ze na3eiiHacilli CydacHBIX aHKajbICaHcepay HeJacTacoyHa Y3HIKae HeabXomaHacIb
pacnazHaHHs TMPBIPOJAbI MyXJIH 1 BBIBYYSHHS 1X pasBinusg. [nsxam cekBeHIpaBaHHATEHOMY
aTPBIMITIBAIONb 3BIXOJHBIA NTaA3CHBII a0 OMyXOJIEBBIX KIIETKAX, y MaJCHIIbIM aTphIMaHas
iH(apMarllplsi MmaaBspraeia po3Hail ampainoyibl. BelkaHanHe anrapeiTMay OisiiH(apMaThiki
naTpabye 3HayHail KOJbKACIll BbUTIUAJIBHBIX amepaiblil 1 anepamblii JOCTYNy Aa CXOBIIIYa, y
CyBsi3l 3 YbIM 3allyCK MJaJ3€HBIX alrapbiTMay Ha TMEpPCAaHAIBHBIX TMPAMOYHBIX CTAHIIBIAX
ysyasieniia HeMdITa3roJHbIM, 3Ha4yHa OOoJbIl A(DEKTHIVHA aIrparjoyBallb BbIHIKI CEKBEHIpaBaHHS
TeHOMY YaJlaBeKa Ha BBUTYYaHBIM BBICOKAMPATYKIIBIMHBIM CEPBEPHI.

Y M3Tax chpalrdsHHA JOCTYITY Ja I[PHTpaii3aBaHara cepBepa amparoyki OisiHpapMaibliiHbIX
JaA3eHbIX ObUIO BhIpallaHa pacripaiiaBais BO-maTdopMy, sikas ga3Bajsie YCIM CHelblsunicTam
aHKaJjariyHara IPHTPa BBIKAPBICTOYBAIlh S VIS 3aIyCKy amparoyki, mparisay Sro cTarycy i
BBIHIKAY.

[TakonbKi VKbIBallh JAAI3EHYIO CICTAMY IUIaHYEIIa ¥ MEABIIBIHCKIX YCTaHOBAX JUIsl arparjoyKi
aca01CThIX MEJBIIBIHCKIX JAI3€HBIX MallbIEeHTaYy, BOCTpa Maycrae HeaOXoIHACIh 3a0eCTIsSTYdHHS
Osicrieki CicTOMbI, a0apoHBI i€ 1 ampaloyBaHBIX JAA3€HBIX aJi HECAHKIIbISTHABAHAra JOCTYITY.
[linpHas yBara Hajmaq3eHa MBITAHHAM ayTAOHTHI(IKAIBII KapbICTAIBHIKA 1 CyBsi31 BIO-1HTIpdeEcy
i cepBepa. CicToma pacmpanoyBanacs ¥y CyNpamoyHIITBE 3 3araadblkaM Jabapatopbli
MaJIeKyJIsipHa-TeHEThIYHBIX gacienaBannsy PHIIL[ m3insguaii  ankamorii, remaranorii i
iMmyHasorii Miracam AuskcaHapaMm AJSIKCaHIpaBidaM y MAITax se jJajieflara ImpakThlYHara
NPBIMSIHEHHS.



ABSTRACT
Dissertation: 52 pages, 25 illustrations, 19 sources, 3 appendices.
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The object of research is the processing of bioinformatic data.

The purpose of the work is to develop a web platform for storing and processing
bioinformatic data.

In the course of the activity of modern oncologic dispensaries, it is inevitable that it becomes
necessary to recognize the nature of tumors and study their development. By sequencing the
genome, the initial data on the tumor cells is obtained, and then the information obtained is
subjected to various processing. The implementation of bioinformatics algorithms requires a
significant number of computational operations and storage access operations, which makes it
impractical to run these algorithms on personal workstations, and it is much more efficient to
process the results of human genome sequencing on a dedicated high-performance server.

In order to simplify access to a centralized bioinformatic data processing server, it was decided
to develop a web platform that allows all specialists of the oncology center to use it to start
processing, view its status and results. Since it is planned to use this system in medical
institutions for processing personal medical data of patients, there is an urgent need to ensure
the security of the system, protect it and the processed data from unauthorized access.Close
attention is paid to the issues of user authentication and the connection between the web
interface and the server.

The system was developed in cooperation with the head of the Laboratory of Molecular and
Genetic Research of the Republican Scientific and Practical Center of Pediatric Oncology,
Hematology and Immunology, Migas Alexander Alexandrovich, for its further practical
application.



