MUWHUCTEPCTBO OBPA3BOBAHNS PECITYBJIMKU BEJIAPYCh
BEJIOPYCCKHWI I'OCYJAPCTBEHHbBIN YHUBEPCUTET
OAKVIIbTET PAJIMO®U3VIKU 1 KOMIIBIOTEPHBIX TEXHOJIOT U
Kadenpa cuctemHoro ananusa u KOMIbIOTEPHOIO MOIECTMPOBAHUS

PA3PABOTKA AJITOPUTMOB INPEJICKA3AHUMA BBIDKUBAEMOCTHA
HAIIUEHTOB C OHKOJIOTUYECKUMU 3ABOJTEBAHUAMUAU

AHHOTaIMs K TUIIOMHON paboTe

SInkoBa Bnagucinasa HukosmmaeBnua
cTyneHTa 4 Kypca

CIICLIUAILHOCTD

«KOMITIbIOTEpHAsI 0€3011aCHOCThY
Hay4uHblil pyKOBOJIHUTEIIB:
accuctenT M. K. Yenrenena

Mumnck, 2022



PEDEPAT
JummomMHbi TipoekT: 55 crpanuibl, 13 wumoctparui, 13 Tabmui, 38 UCTOYHHMKOB, 2
MIPUITOKEHUS.

IIPEJICKASAHUE BBIDKMBAEMOCTH, CIYYAWHBIM JIEC BBIXKMBAEMOCTH,
BJIOYHBIN JIEC, AJITOPUTM PACIIEIUIEHUS V3JIOB EXPONENTIAL LOG-
LIKELIHOOD LOSS, PEI'PECCHA KOKCA, BYCTUHI' PETPECCHUN KOKCA, METO/]
HE3ABUCHUMBIX KOMIIOHEHT, METO/ T'TABHbBIX KOMIIOHEHT, 3HAUMMBIE
'EHBI, AUODEPEHIIMAJIBHO OSKCIIPECCUPOBAHHBIE T'EHBI, C-MHJEKC,
OLEHKA BPHUEPA, SKCIIPECCHUA I'EHOB

OOBEKTOM MCCIIEIOBAHMS ABISIETCS (PYHKIIMU BBIKMBAEMOCTH TAIIMEHTOB.

Ilenb paboTel — pa3paboTKa airopuTMa NpeACKa3aHWs BBDKHBAEMOCTH MAI[HEHTOB C
OHKOJIOTHYECKUMH 3200 ICBAHUSIMH.

MeTopl MCCIIEIOBAHUSA: aIrOPUTMBI CIYYailHOrO Jieca BBDKMBAEMOCTH M OJIOYHOTO Jjieca C
MeTo oM paciierieHus y3ioB exponential log-likelihood loss, anroputm perpeccun Kokca s
npeACKa3aHus BbDKUBACGMOCTH, METOMABI TJIABHBIX W HE3aBUCHUMBIX KOMIIOHEHT, OTOOp
3HAYMMBIX M Au(depeHIInaibHO IKCIPECCHPOBAHHBIX T€HOB JIS CHIDKEHHS pPa3MEPHOCTH
nanHbix; C-MHOEKC W OleHKa bpuepa I OICHMBAHHSA PE3yIbTaTOB IPEACKA3aHUS
BbDKMBACMOCTH. [IpoBeicH aHAIM3 KIMHUYECKUX MPU3HAKOB U IKCIPECCUN TEHOB MAIlMEHTOB
C OHKOJIOTHYECKMMHM 3a00JIEBaHUSIMHM, pa3pabOTaHbl alTOPUTMBI Ha OCHOBE JICPEBHEB PEIIEHUI
U TIPOBEACHO CPABHEHHWE TOYHOCTH PabOTHI C CYIICCTBYIOUIMMHM, OINpPEIC/IiCHa METOHKA
MOJITOTOBKHA MHOTOMEPHBIX JIAHHBIX K MCCIICOBAHUIO.



PO®EPAT

JIpimioMHBI paekT: 55 craposki, 13 umoctpatbiid, 13 Tabmin, 38 KpbIHIL, 2 MpakiaiaHHs.

[TPAZIKA3BAHHE BbIKBIBAJIBHACLII, BBITIAJIKOBBI JIEC BBIXKBIBAJIBHACLI],
BJIOUHBI JIEC, AJITAPBITM PACIIYATUIEHHS BY3JIOY EXPONENTIAL LOG-
LIKELIHOOD LOSS, PAI'PACIS KOKCA, BYCTBIHI PATPACII KOKCA, METAJI
HE3AJIEXKHBIX KAMITAHEHT, METAJI TAJIOYHBIX KAMITAHEHT, 3HAUHBI
'EHBI, IbIOEPAHLIBISIIIBHA DKCITIPACIPABAHBIS I'EHBI, C-IH/IDKC, ALIDHKA
BPBIEPA, DKCITPACISI TEHAY

AoO'ekTam nacnenaBaHHs 3'ayisena ¢ yHKIbI BbDKbIBAJIbHACI MAlBICHTAY .

MbsTa npartibl — pacnpanoyka aarapbITMy Mpajaka3aHHs BbDKbIBAJIbHACLI MAIlBICHTAY 3
aHKaJariYHbIM1 3aXBOPBAHHSMI.

Mertanpl naciaeaaBaHHS: ajarapbITMBI BBINIAJIKOBara Jjecy BBIKBIBaJIbHACII 1 OJlouHara Jjecy 3
MeTajzaM pacirdarieHas By3inoy exponential log-likelihood loss, anrapertm parpacii Kokcy mmst
Mpajika3aHHs BbDKBIBATBLHACI(; METAIbI TAJOYHBIX 1 HE3aJIEKHBIX KaMITAHEHT, a100p 3HAYHBIX 1
IbIhEpIHIBIIIbHA IKCIIPICABAHBIX TeHAY IS 3HIKOHHS mamepHacii gaa3eHbix; C-1HmadKce 1
arpHKa bpuepa 1715 arPHBBaHHS BBIHIKAY Tpagka3aHHS BbDKbIBAbHACI. [IpaBem3eHbl aHami3
KIIIHIYHBIX TPBIKMET 1 D3KCIPACIH reHay nauLIeHTay 3 aHKaJariyHbIMI 3aXBOPBaHHSMI,
pacmpariaBaHbl aarapbITMBl HA aCHOBE JIPIY paIlIdHHSY 1 MMpaBea3eHa napayHaHHE JaKjiaaHacIl
pambl 3 ICHYIOUYBIMI, BBbI3HAYaHA METOJIbIKA MAAPBIXTOYKI IIIMAaTMEPHBIX MaI3€HBIX Ja
JlaciefaBaHHs.



ABSTRACT

Diploma project: 55 pages, 13 ilustrations, 13 tables, 38 sources, 2 applications.

SURVIVAL PREDICTION, RANDOM SURVIVAL FOREST, BLOCK FOREST,
EXPONENTIAL LOG-LIKELIHOOD LOSS NODE SPLITTING ALGORITHM, COX
REGRESSION, COX REGRESSION BOOSTING, INDEPENDENT COMPONENT
ANALISYS, PRINCIPAL COMPONENT ANALISYS, SIGNIFICANT GENES,
DIFFERENTIALLY EXPRESSED GENES, C-INDEX, BRIER SCORE, GENE
EXPRESSION

The object of the study is the survival function of patients.

The purpose — to develop an algorithm for survival predicting of cancer patients.

Research methods: random survival forest and block forest algorithms with exponential log-
likelihood loss node splitting method, Cox regression algorithm for survival prediction;
principal and independent components analisys, selection of significant and differentially
expressed genes to reduce data dimension; C-index and Brier score for evaluating survival
predictive outcomes.

The analysis of clinical signs and gene expressions of cancer patients was carried out,
algorithms based on decision trees were developed and the accuracy of work was compared
with existing ones, a methodology for preparing multidimensional data for the study was
determined.



