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OBIIASA XAPAKTEPUCTUKA PABOTbDI

HuccepranmonHas pabora: 68 crpanunpl, 18 wmoctpanuii, 11 tabmm, 55
WCTOYHUKOB, 3 TIPHIIOKCHHUS.

[TPEJJCKA3AHUE BBIXKMBAEMOCTH, BJIOYHBIN JIEC, AJITOPUTM
PACIHIEIUIEHUA V3JIOB EXPONENTIAL LOG-LIKELIHOOD LOSS,
BYCTUHI' PETPECCHUN KOKCA, METO/[ I'JTABHbIX KOMIIOHEHT, C-
MHAEKC, OLIEHKA BPUEPA, SKCIIPECCHA 'EHOB, UMHUTALIMOHHOE
MOJIEJIMPOBAHME, KJIACTEPHBIN AHAJIM3.

Lens paboTel — pa3paboTka UMUTALMOHHBIX MOJIENEH, METOJIOB aHallu3a U
IPOrpaMMHBIX CPEJICTB JJisl TpEACKa3aHus BbDKUBAEMOCTH MAIMEHTOB IPHU
OHKOJIOTUYECKHX 3a00JIEBaHUSIX C MCIOJb30BAHUEM aJTOPUTMOB MAIIMHHOTO
o0yJeHus.

3amaun: 0030p JUTEpaTyphl, pa3paboTKa aarOPUTMOB HMUTAIMOHHOIO
MOJICTTUPOBAHMS U TPEACKa3aHUS BBDKUBAEMOCTH, CPAaBHHUTEIBbHBIA aHAIU3
QITOPUTMOB  TIPE/ICKa3aHMsl BBDKUBAEMOCTH HA CMOJEITUPOBAHHBIX JIAHHBIX,
pa3paboTka MPOrPaMMHOIO OOECHEUEeHHS] M KOHIENIIMU CHUCTEMBI 3allUThI
uH(dOpMAaINK B peaTM30BaHHOM ITPOrPAMMHOM OOECIICUCHHH.

OOBEKTOM  HUCCIENOBAaHUS  SBJISIOTCS ~ TEHETUYECKHE  JIaHHbIE O
BBDKMBAEMOCTH OHKOITAIIMEHTOB.

[IpenmeToM  wWCcneqOBaHUS  SIBJISIIOTCS ~ QJTOPUTMBI  UMHUTAIMOHHOTO
MOJICTTUPOBAHMS U TIPE/ICKa3aHUsI BEKMBAEMOCTH OHKOMAI[UEHTOB.

Meronpl McCaeIOBaHMS: AITOPUTMBI OJIOYHOTO Jieca € JIorapu(pMUUIECKON
BEPOSATHOCTHOW (yHKIMEH TmoTeph © perpeccun Kokca mis mpeackazaHus
BBDKMBAEMOCTH; METOJ] TJaBHBIX KOMIOHEHT, C-uHaexkc u omeHka bpuepa s
OIICHWBAHUSI  PE3yJIbTAaTOB  MpEACKa3aHUS  BBIKUBAEMOCTH; ITOPUTM
MMHTAIMOHHOTO MOJICITUPOBAHUS TAHHBIX O BEDKHBAEMOCTH.

Pa3paboran anropuT™M HMHTAIMOHHOTO MOJCITUPOBAHMS JAaHHBIX O
BBDKHBAEMOCTH TTAIIUEHTOB C OHKOJOTHYECKUMH 3a00JICBAaHUSIMU, OCHOBAaHHBIA Ha
TPYNIUPOBAHUY JTAaHHBIX. AJTOPUTM HUMHUTAIMOHHOTO MOJCITUPOBAHUS C y4ETOM
KJIAaCTEPOB  HE  YBEIMYMBACT  OMMMOKY  TpEeACKa3aHUs  BBDKHBAEMOCTH
OHKOTIAIIMCHTOB. BEHINIOMHEH CpaBHUTEIBHBIN aHAIN3 aJTOPUTMOB TMpEACKa3aHus
BBEDKMBACMOCTH Ha CMOJICIIMPOBAHHBIX U OKCTICPUMEHTAILHBIX JTAHHBIX.



AT'YJIbBHASA XAPAKTAPBICTBIKA ITPAILBI

JlpicepranpiiiHas mpana: 68 craponak, 18 imroctpanpiif, 11 TaGomim, 55
KPBIHILI, 3 MMpaKiIaJaHHs.

IMPAJIKA3ZAHHE BBLIKBIBAJIBHACIII, BJIOYHbI JIEC, AJII'APBITM
PACIIMAIUIEHHS BY3JIOYV EXPONENTIAL LOG-LIKELIHOOD LOSS,
BYCTBIHI' POI'POCII KOKCA, METAJ] TAJJOYHBIX KAMIIAHEHT, C-
[HJDKC, AIIPHKA FBPBIEPA, DKCIIPACII T'EHAY, MMUTAILIMOHHOE
MOJIEJIMPOBAHME, KJIACTEPHBI AHAJIN3.

Mbra mpambl — pacmpaimoyka IMITambIdHBIX MRSy, MeTajgay aHamizy i
MparpaMHbBIX CpOJKAY JUIsl TpajKa3aHHS BBDKBIBAILHACII TMAIBICHTAY TP
AHKAJIaT19HBIX 3aXBOPBAHHSX 3 BBIKAPBHICTAHHEM alrapbiTMay MaIlllbIHHATA
HaBy4YaHHS.

3amaybl: arjsA  JlTaparyphl, pacmpaloyka airapeiTMay —iMiTallbliiHara
MaJdIIIBaHHA 1 MpaJKa3aHHS BBDKBIBAJIBHACI, MapayHalIbHBI aHAJI3 alrapblTMay
MpajKa3aHHd BbDKBIBAJBHACIII Ha 3MaJdJIBaHBIX JaJ3€HBIX, paclpalnoyka
mparpaMHaro 3a0echsiusHHS 1 KaHLPIUbI CICT3MbI abapoHbl 1H(apManbi ¥
paai3aBaHbIM MparpaMHbIM 3a0€CIISTYIHHI.

AO'ekTam  jacienaBaHHS — 3'IVISIONIA TEHETHIYHBIS  JaA3€Hbld  ad
BBIKBIBAIbHACII aHKAMAIBICHTAY .

[Ipagmeram  pacienaBaHHsA — 3'AVJSIONIA  adrapbITMbl  IMITallbIHAra
MaJpJIipaBaHHs 1 IpaiKa3aHH1 BBIXKbIBATLHACIII aHKAIMAIBICHTAY .

Meranpl faaciielaBaHHs. airapbITMbl OJiouHara Jiecy 3 JarapblpmivHai
iMaBepHacHal  QyHKIbIIM cTpar 1 parpacii  Kokcy s mpanka3zaHHs
BBDKBIBAJIbHACIIL, METaJ rajoyHbIX KammaHeHT; C-iHAdKC 1 anpHka bpuepa s
alPHbBAHHS BbIHIKAY TNpaJKa3aHHS BBDKBIBAJIBHACI, AIrapbITM IMiTallbliHATra
MaJIISIBaHHS JaJ3€HBIX BEDKBIBAIBHACIII.

PacnpanaBanbl  anrapbITM  iMiTallbliHara MajdJisiBaHHsS JlaJI3eHbIX a0
BBDKBIBAJIbHACIII TMAallbleHTay 3 aHKaJariyHbIMi 3aXBOPBaHHSAMI, 3aCHaBaHbl Ha
rpynaBaHHI JaA3€HbIX. AJTapbITM IMITalbliiHara MaJdJIsiBaHHS 3  yJiKaM
KjlacTapay He TNaBsjiyBac IMaMbUIKy TIpaJika3aHHI BBbDKBIBAJbHACI]I AaHKA-
nanpleHTay. BblkaHaH TapayHajdbHBI ~ aHAMI3  alNrapeiTMay  MpajKa3aHHs
BBDKBIBAJIbHACII HA 3MA/IRJIIBAHBIX 1 OKCIIEPHIMEHTATIBHBIX Ja/3€HBIX.



GENERAL DESCRIPTION OF WORK

Thesis work: 68 pages, 18 illustrations, 11 tables, 55 sources, 3 applications.

SURVIVAL PREDICTION, BLOCK FOREST, EXPONENTIAL LOG-
LIKELIHOOD LOSS NODE SPLITTING ALGORITHM, COX REGRESSION
BOOSTING, PRINCIPAL COMPONENT ANALISYS, C-INDEX, BRIER
SCORE, GENE EXPRESSION, SIMULATION MODELLING, CLUSTER
ANALYSIS.

The purpose — to develop of simulation models, analysis methods and soft-
ware tools for predicting cancer patient survival using machine learning algo-
rithms.

Objectives: to review the literature, to develop algorithms for simulation
modeling and prediction of survival and, to perform a comparative analysis of al-
gorithms for predicting survival on simulated data, to develop software and con-
cepts for an information security system in the implemented software.

The object of the study is genetic data on the survival of cancer patients.

The subject of the study is algorithms for simulation modeling and predic-
tion of survival of cancer patients.

Research methods: block forest algorithms with exponential log-likelihood
loss node splitting method and Cox regression for predicting survival; principal
component method; C-index and Brier score to evaluate the results of predicting
survival; simulation algorithm for survival data..

An algorithm has been developed for simulation modeling of data on the
survival of patients with cancer, based on data grouping. The simulation modeling
algorithm taking into account clusters does not increase the error in predicting the
survival of cancer patients. A comparative analysis of survival prediction algo-
rithms using simulated and experimental data was performed.



