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Abstract. The article is devoted to the description of the methodology for creating an automated software system for
diagnosing and predicting breast cancer in women. The material discusses the implementation of the experimental part,
building a model for machine learning and the prehistory of creating such a system. Based on the data obtained, it was
revealed that the accuracy of the model on the test sample is 99,4 %.
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Beenenue

Pacmipoctpanenne MeTo0B 00y4IeHHSI UCKYCCTBEHHOTO MHTEIUIEKTA YIUPAeTCsl B IPOOIeMy YeTKOro
pasrpaHUYeHHs] BU3YalbHBIX 00pa3oB. JT0 TpeOyeT MCXOMHOTO 3aJaHUs MHOXKECTBAa IapamMeTpoB, 4TO, B
CBOIO Ouepelb, IPUBOAUT K HEOOXOAMMOCTH MOWCKAa ONTHMAIBHOTO MPOTPAaMMHOTO ammapaTta uX ydeTa.
Hamm omeiT paboTel ¢ MEIUIIMHCKUMH JTAHHBIME 0a3MpOBAJICS HAa aHAIM3€ HCCIICAOBAHUN MAIMEHTOK C OITy-
XOJISIMU TPY/IH, KOTOpbIe ObLIH BbIMOIHEHBI B mTate Buckoncun, CIIA. lanubie Obln B3sThl U3 Kaggle! ' —
CHCTEMBI OPTaHU3AIlNN KOHKYPCOB TIO MICCTIEIOBAHUIO JAHHBIX, & TAKKE COIMAILHON CETH CHEIHAICTOB 110
00paboTKe JaHHBIX W MAMIMHHOMY OOYYEHHUIO W MOJIYYEeHBI M3 ONM(POBAHHOTO M300paKEHHs] OUOIICHU HO-
BOOOpa30BaHMi TpyaH, COOpPAaHHBIX TOKTOpoM YuibsimMoM X. Bombbeprom [1] B yHuBepcuteTre BUCKOHCHH,
6ompHuIa Mpucon, CILLIA. [/lanHbIe SBISIOTCS XapaKTEPUCTHKAMH SIAEP KIETOK, IPUMeEp M300paKeHHS KO-
TOPBIX TIPEACTaBJIeH Ha puc. 1

e

Puc. 1. YBennuenHoe n300pakeHHe KIETOK MPU 3JI0KAYECTBEHHOM OIyXOJIH IPyIu
Fig. 1. Enlarged image of cells in breast cancer
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Teopernueckuii aHanu3
JInst aHanmM3a JaHHBIX MCIIONB30BAJICS S3bIK MporpammupoBanus Python [2] u ero Oubnmoreku s
BU3yaiu3aluu. B kauecTBe mMeToAa Uil MOCTPOEHUS MPEAUKTUBHON MaTeMaTHYECKOH Mojenu OblT BhIOpaH
METOJ JIOTUCTUUECKON perpeccuu [3, 4], KOTOphIN Tarke ObUT MMILUIEMEHTHPOBaH Ha si3bike Python. Llenbio
paspabotku niporpamMmmuoro ooecriederus (I10) 610 MOCTpOCHUE MOJIENH, CITOCOOHON M3 MPEICTABICHHOTO
MaTepHaia JaBaTh 3aKIIOYCHUE O HAJIMYUM WIH OTCYTCTBHHM 3JIOKAYECTBEHHOro pocta. JIJisi MporHo3upoBa-
HUsl TpeOyeTcs B3ATh MYHKIMOHHYIO OMOICHIO M ouudpoBath €€ nzobpaxeHue. [1o 3THM HOBBIM JaHHBIM
MOXHO OyJIeT c/iefaTh 3aKII0UeHUE O BEPOSITHOCTH paka rpyau y MalueHTKY.
Meroauka
B npomecce paGoTel ObLT MPOBENEH MIIOTHBIN aHATN3 JaHHBIX, @8 UMEHHO:
- paccUMTaHBl CTATHCTHYUECKUE MTOKA3aTENH JJIs1 KaXK 10N IepeMEeHHON-TIPEIUKTOPA;
- paccuMTaHO pachpeesieHne 1eIeBOr epeMeHHOM;
- IOCTPOEHBI TpadUKU pacrpeieieHUi epeMeHHBIX-TTPEANKTOPOB;
- paccuuTaHa siiepHast Ol[eHKa TUIOTHOCTH JIJIs IepEeMEHHBIX-TIPETUKTOPOB;
- IOCTPOCHBI TPAdHKKA KOPPEISALUA MEXKIY TepEeMEHHBIMU-IPEIUKTOPAMH, a TAK)KE MEKIY MPEIUKTO-
paMu | 1efieBor MepeMeHHoil (puc.2);

perimeter mean vs radius worst
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Puc. 2. Koppensims mepeMeHHBIX perimeter mean u radius worst
Fig. 2. Correlation of perimeter mean and radius worst variables

- IOCTPOEH TpadHK TEIIOBOH KapThl, KOTOPBII 0TOOpaskaeT KOPPEISIUE MEXK/Ty TIepeMEHHBIMY;
- HalJICHBI TO3UTHBHO W HETaTHBHO KOPPEIUPYIOIINE MEXKYy COOOH MPEIUKTOPHI.
Jlaee ObLT BBITOJIHEH HTAIl HOATOTOBKH K IIOCTPOSHUIO MOJIENH, & HIMEHHO:
- OBIJI OTIpEIeNIeH METO JIOTUCTUIECKON PerpecCHy IS PEIICHNUS 3aJa4n KIIacCH(pUKanmy;
- OBLJI OIIpeeIeH METO/ OLIEHKH Pe3yIbTaTa BBITOIHEHHUS MOICIH.
DKCIlepUMeHTaIbHAS 9acTh
Crenyrommm 1iaroM sSBHJIach MOATOTOBKA JaTacera:
- ObLTa orpeienieHa MaTpHIa epeMeHHBIX-TIPEJUKTOPOB, a TAKKE BEKTOP LIENICBOH TIEpEeMEHHOI;
- nanHbIe ObUTH cTaHAapTH3upoBanbl (Feature Scaling);
- maTaceT ObLT pa3/IenéH Ha TECTOBYIO U 00YJArOIIYIO BHIOOPKH;
- OBLIM TI0100paHbI ONITUMAJIBHBIE THIIEP-TIApaMETPhI ISl TOCTPOSHHSI MOJIEIIH;
- OBIJIO TIPOM3BENIEHO O0yUEeHUe MOJIENTM Ha 00ydarolel BRIOOpKeE, B mpoliecce 00ydeHus: ObUTH TI0/I0-
Opanb! K03 uIMEHTHI (Beca) s KaXK 101 IepeMeHHON-TIPEAUKTOpA.
PesynbraThl 1 ux o0CyXIeHUE

[MTocne mpuMeHeHUsT MOJIENI Ha TECTOBOW BBIOOPKE OBUTH IOJTYHYESHBI CIEIYIOIINE Pe3yIbTaThl: TOY-
HOCTh MOJICTTH Ha TeCTOBOM BhIOOpKE — 99,4%;

[IpeanoxxeHHast MOAENb SIBUJIACh YAOBJIECTBOPUTEIBHBIM TECTOM NPHUHSTHS PELIEHHs Ha OCHOBaHHUHU
MaTeMaTu4eckoil oOpaboTku MeaunuHCKUX JMaHHbIX. B 1994 romy Yunbsmom Bonbbeprom Ha kadenpe
KOMITBIOTEPHBIX HayK B YHHBepcuTeTe BuckoHCHHA BriepBble ObUIM OMMCAHBI JIBa MEAWLUHCKUX MPUIIOKE-
HUS TUHEHHOTO MPOrpaMMHUpPOBaHKsA. MeToibl MAaIIMHHOTO O0Y4YEHHUs] HA OCHOBE JIMHEHHOrO MPOrpaMMHpPO-
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BaHUs ObLTU WCIIOJNB30BAHBI IS MOBBIIICHUS TOYHOCTH PaKa IPyId U MPOTHO3UPOBAHUS PELUIUBA OOJIC3HU.
[TepBoe mpuiiokeHHE AJI1 AMArHOCTUKUA paka TPYIU UCIOIB30BATIO0 XapaKTEPUCTUKHU OTIENBHBIX sliep Kiie-
TOK, TIOJTYYEHHBIX METOJIOM aCIUPAIUU TOHKOW WIJIOW, YTOOBI OTJIMYUTH JOOPOKAYECTBEHHBIC 00Opa30BaHUS
OT 3JIOKAYECTBEHHBIX OIyXOJICH MOJIOYHOM JKelle3bl. B HacTrosiee BpeMs, C poCTOM BO3MOXKHOCTEH (hoTo-
rpauYecKoil TEXHUKUA W €€ IMIMPOKUM BHEIPEHUEM B MEIUITMHCKYIO MPAKTUKY, MOSBISIETCS BO3MOXKHOCTh
MOMCKa 3HAYMMBIX NIApaMeTpoB ISl ONHMCaHWs MHUKporpenapara. [IpiuueM Takoil MoaxoJ MOXKeET OBITh BOC-
TpeOOBaH Ha JIFOOOM 3Tarle, I/ie HEOOXOAMMO BBIMOJHATH TUCTOJIOTUYECKOE UCCIICIOBAHUE,

HpeIUIO)KCHHaSI TOYHOCTHb MOJCIMW HC MABJACTCA OI'PaHUYUTCICM IO BHEAPCHUIO B KIIMHUYCCKYIO
MPaKTUKY, TaK KaK JaKe MPeIBApUTEIbHBIA PE3yabTaT, MOMIYICHHBINH B KPAaTKUE CPOKU KIIMHUYECKH BOCTpE-
OoBaH. [TosiBisIeTCSl BO3MOYKHOCTH COKPATUTh CPOKH MOCITUTATIM3AIMY U BPEMEHHOM HETPY10CIIOCOOHOCTH.

HpOFHOSHpOBaHI/Ie Ha OCHOBAaHHUHM TOJIBKO JIMIIb KapTUHBI MHUKPOIIpEIiapaTa BBIIVIAAUT MEHEC BOC-
TpeOoBaHHBIM. B TO ke Bpemsi, BceoOllasi KOMIBIOTEPU3AIsl U O0JIerdeHre CUCTEMATH3aluy JaHHbBIX T103-
BOJIAT BHOCUTH B YIaYHYIO IMPOTrPaMMHYIO MOJICIIb HOBBIC ITapaMETPhbl OIMMCAHUA MAIMCHTA: CPOKU I'OCIIUTA-
Jin3anyv, METOJAUKU JICUCHUA U TOMY HOI[O6HO€. TlosiBiIsteTcss BO3MOKHOCTD CpaBHUBATH IMPOTHOCTUYCCKHUE
PEIYIbTATHI Pa3HbIX KIIMHUK, BBIABJIATH HaH6onee YAa4YHbIC .HG'—IC6HBIG Impoucaypasl.

Pa3paboTanHOe HaMH MPOrpaMMHOE OOECIICUCHUE HE MPOILIO anpoOaIiio B PeajibHbIX KIMHUKAX,
OTHAKO IO CXOKECTH METOAMK TWMATrHOCTUKU IMTPEANOIAaracrcs rmojIydnuThb 3(1)(1)6KT OT €r0 UCITIOJIBb30BAHUS.

3akIroueHre

Pa3paboraHa IHarHOCTHYECKAass CHCTEMa HA COBPEMEHHOM s3bIKE TporpamMmupoBanust Python c
YZIO6HBIM JUTIST TIOJIB30BATEIIA I/IHTep(i)eI‘/'ICOM, KOTOpass UMECT MPAKTUYCCKYIO 3HAUMMOCTh B MEIUIIUHE. briia
YCOBEPIICHCTBOBaHA MCTOAWKA HMCIIOJIB30BaHHA MAIIMHHOI'O O6yT-IeHI/I$I JJIA pa3pa60T1<1/1 HO)IOGHI)IX CUCTEM
ITyTEM HCIIOJIb30BaHMSI METO/[a JIOTUCTUIECKOH PErpeccrui M SKCIIEPUMEHTAIHHONH 00paboTKH TaHHBIX.
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