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Ha ceronmusiauii nenp mMetoasl Medical Data Mining [1-3] sIBISIOTCS IIUPOKO PacIipoOCTPAHEHHBIMH B
obnactu menuuuubl. Cpenau 3anad, Bo3HMKarommx B pamkax Medical Data Mining oco6oe MecTo 3aHUMaeT
npobiaeMa IUArHOCTHKH COCTOSTHUSI OPTaHU3Ma IT0 MHOYECTBY MOKa3aTeleH.

HMeHHO o3TOMY paboTa MOCBsIIEHa pa3paboTKe U UCCIIEI0BAHUIO aIANITHBHBIX THOPUIHBIX HEHPO-(ha33u
chucTeM Ui  HMH(POPMAIIMOHHONW TEXHOJNOTHH MEAUIMHCKOTO MAarHOCTHPOBAHHMS B PEKUME OHJIANH.
NudopmannoHHas TEXHOJIOTHS COCTOMT M3 HECKOJBKHX 3TaroB. Ha mepBoM 3Tare mpU3HAKK OJHOTO MalkeHTa

T
(x],xz,...,xn) W OuarHos d TIOCTYITAaIOT Ha BXOJ CHUCTEMBI IPEIPONECCHHTIa HAHHBIX, ITOCJIE KOTOPOTO MBI

NoJTydaeM rpeaoOpaboTaHHble JaHHBIE (HOPMUPOBaHHbIE, [IEHTPUPOBAHBI, KOJAUPOBAHHBIE), KOTOPBIE MOTYT OBITH
UCIIOJIb30BaHbI B KAU€CTBE BXOAHBIX ISl HHPOPMAIMOHHOM TeXHONOTHH. TakuM 00pa3oM Ha ee BXOJ IOCTYNaloT
NPU3HAKK NallMeHTOB B ITOCIIEJOBATEIHHOM PEXXUME U UX AUArHO3bI (TP HAJIMYHH).

Janbreiimas padora HHGOPMAIIMOHHON TEXHOJIOTHUH 3aBUCUT OT TOTO M3BECTEH IMAarHo3 M €CIIM U3BECTEH,
TO pernpe3eHTaTHBHAs BEIOOPKA JIaHHBIX MJIM HET (TO €CTh OT 3HAUSHUS, COAepIKaIlerocs B d ).

B curyammsx, xorga BbIOOpKa SIBISIETCSI PENPE3eHTATHBHOW WH(OpMalMOHHAs TEXHOJIOTHS aHalu3a
MEIUIMHCKUX JIAaHHBIX MEPEXOAUT B PEXHUM KOHTPOJIHPYEMOTO OOYyYeHHMs, KOTOPBI MOXKET OBITh pealli30BaH
IyTEeM HCITOJIb30BAHMS TPEX aIalTHBHBIX Helpo-(az3n cucteM. [lepBoii sBisieTCs alanTHBHAS THarHOCTHIECKast
Helpo-da33u cucrema peanpHoro BpemeHH DNFS [4], 9To mMeeT cBoiiCTBa MEHSTH CBOIO apXUTEKTypy IpH
HEOOXOJMMOCTH, TO €CTh JBOJIOIMOHUPOBATH. DBOIIOIMEH CYMTACTCS M3MEHEHUE aApXUTEKTYPhl CHCTEMBI, a
MMEHHO KOJIMYECTBA €€ BXOJOB M BBIXOJOB (NMPU3HAKOB M [UArHO30B). B cuTyammsx, korja B mpoiecce
JIMarHOCTUPOBaHMs y TAlMEHTA W3MEHSETCS KOJIMYECTBO CHMIITOMOB (TIPH3HAKOB) HJIM TOSBISETCS HOBBIN
nuaruo3 apxutektypa DNFS MeHsieTcs ¢ TOMOIIBIO alanTaluu-3BOIONUH, B KOHEYHOM UTOTE MPEBpallaeT ee B
cucreMy DNFSuiim+1 [5]. IlpemnoxxenHas riayOuHHAs THOpHIHAS CHCTeMa BBIYHCIUTEIHHOTO WHTEIUIEKTa C
ApXMTEKTYpHOH ajanrtanuei Ui HeYeTKOro MeAUIMHCKOro auarHoctupoBanusi DNFSi m1 Xapakrepusyercs
BBICOKMM OBICTPOJICHCTBHEM 3a CUET ONTHMAIBHBIX AITOPUTMOB OOYYEHUS] W BO3MOXXHOCTBIO IPOJIOJKATH
MpoLeCcC IMarHOCTHPOBaHMS Oe3 mepeoOyueHnsi BCed apXWUTEKTYphl CHCTEMBI. BTOpBIM BapHaHTOM SIBIISIETCS
a/laNTHBHOE OBICTPOE JMAarHOCTHPOBAHHME C IOMOIIBI0 MHOTOMEPHOTO Heo-(a33u HelpoHa [6], 4To sBiseTcs
OJHOM M3 CcaMBIX OBICTPHIX CHUCTEM JHArHOCTUPOBAaHMS 32 CYET HCIHOJIB30BAHUS ONTHMAIBLHOTO ajIropHTMa
oOydenusi. TpeTbMM BapHaHTOM SIBJISCTCS aJallTHBHAs BEHWBIET JMArHOCTHUYECKas Heipo-(as33u cucrema
pearpHOrO BpeMeHH [7], KOTOpas HMEeT BBICOKYIO TOYHOCTh 3a CUYET WCHONB30BaHUs MOAU(DUKAINU
IKCMOHEHIMAIBLHO B3BEIICHHOTO PEKYPPEHTHOTO METO/1a HANMEHBIIINX KBaPATOB.

B curyanmsix, xorma BeIOOpKa He SIBISIETCS] PEIPE3CHTATUBHON MH(OPMAIMOHHAS TEXHOJIOTHS aHAIN3a
MEIUIMHCKHUX JaHHBIX TIEPEXOAUT B PEXKUM aKTHBHOTO OOYUESHHUS M ACCOLMAIMH, TO €CTh IEPEKITI0YAETC MEWKITY
peXHUMaMH O0ydYeHHUs-CaMOOOYYEHHs TMPH HEOOXOJMMOCTH. B 3TOM pexuMe IMar€os JIUIIb HEKOTOPBIX
MAlMEHTOB SIBJISIETCS W3BECTHBIM, HO IIPH 3TOM KOJWYECTBO 3THX HW3BECTHBIX JMarHO30B HEJOCTATOYHA JIJIS
00y4eHUsI CUCTEM, OCHOBAaHHBIX Ha KOHTPOJIHMPYEeMOM 0o0ydeHWH (Heperpe3eHTaTHBHAs oOydaromasi BEIOOpKa).
[lepBbIM BapHaHTOM SIBJISETCS HCIIOJNB30BaHHE METOJa HEYETKOH KiacCU(UKAMK JaHHBIX MEIHKO-
OMOJIOTHYECKNX WCCIIIOBaHUM, paboTaeT B YCIOBHAX AedummTa HHOOPMAIUK M CIOCOOEH MpPOBOAWTH
KJIacCU(UKAIMI0O Ha HKCTPa-MajoM KOJHMYECTBE HM3BECTHHIX IHarHo3oB [8]. BTopeM BapmaHTOM SIBISIETCS
ObICTpOE MEAMIIMHCKOE AUArHOCTHPOBAHKE C TIOMOIIBI0 HEWPO-(ha33n aBTOACcCOMATUBHON namsTi [9], koTopast
CMOCOOHA TMPOBOJKUTH ACCOLHUALIUK [0 MPU3HAKAM HECKOJIBKUX MAIUCHTOB, YTOOBI BBISIBUTH CTENEHb OJIM30CTH
MalMeHTa ¢ HEU3BECTHBIM JMArHO30M K HeMy. TpeTbUM BapHaHTOM SIBIISICTCS CHCTEMa OHJIAiH Helpo-(ha3su
MEJIMIIMHCKOTO JAUArHOCTHPOBAHUS C aKTUBHBIM oOyueHueM [10], 4TO aBTOMATHYECKH MEPEKITIOYACTCS MEKIY
PEeKHUMaMH KOHTPOJIUPYEMOT0 00YUEHHSI U CaMOOOYUEHHSI B 3aBUCUMOCTH OT TOTO pa3MeUeHbI JIaHHbIE TTOMaIaloT
Ha ee BXOJ WJIM Hepa3MEeUeHHYIO.

B cutyanusix, korna BEIOOpKa sIBJISETCS HE HEpa3MEUEeHHOH, TO eCTh JUAarHO3bl HU OJHOTO W3 MalMeHTOB
HEeHM3BECTHHI MH()OPMALIMOHHAS TEXHOJIOTHS aHAJIM3a MEJUIMHCKHAX JaHHBIX MIEPEXOIUT B PEXKUM CaMOOOyUCHHSI.
[TepBoii cucTeMol B paMKaxX TakOro peXuMa sIBISETCS MOJU(UIMPOBAHHBIH METO]] HEYETKOW KiIacTepH3alluu
MEIUIMHCKUX JaHHBIX [11], TMO3BOJNAET NPOBOJAWTH IIOCIENOBAaTEIbHOE HAarHOCTHPOBAHHS B pEXHME
caMO00yUEeHHSI C HCIIOIb30BaHNEM KIIACTEPOB-IHUArHO30B IPOU3BOJIbHON (opmbl. Eme oqHa cuctema B pamkax
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peXKUMa CaMOOOYYCHHs HCIOJB3YeTCS B CHUTyallMsIX KOTJa MEIUIIMHCKHE NPU3HAKA MOTYT COJEpPXKATh
AHOMAJIBHBIC BBIOPOCHI, TIOMEXU U IpyTue apTedakTsl. [Jis1 3TOT0 MCIMOMB3yeTCss METO]] aAallTUBHON PoOacTHOH
HEYETKOW BEPOSITHOCTHOW KJIACTepU3allMd Ha OCHOBE MaHXATTeHCKoW MeTpuku [12]. Ecnm komudecTBO
KJIaCTEPOB-IMATHO30B 3apaHee HEU3BECTHO M CYIMIECTBYET BEPOSATHOCTh TOTO, YTO WX KOJIMYECTBO OyAeT
COIOCTaBUMO C KOJNUYECTBOM MAaHHBIX, TO CJIEQYeT WCIIONB30BAaTh HEUETKYI0 KIACTEPH3AIlHI0O Ha OCHOBE
ACCOIMATUBHO-KIIACTEpHU3YIOMIe Helpo-pa3sn moxenu [13], B KOTOpoil Ha MEpBOM »dTame BCE ITaHHBIC
pacTpenesaroTCss MeX/Iy BEpPIINHAMH THIIEPKy0a, a MOTOM C TOMOIIBI0 (PYHKITNH MPHHAIICKHOCTH CIEIHATBHON
(hOopMBI HEKOTOPBIE BEPIINHBI MOTYT OBITh OOBEANHEHBI B OJIHY C PACYETOM 3HAYCHUSI ATOH (QYHKIHH.

Jna omeHku paboOTHI BceX MPEIOKEHHBIX B paMKaxX MHPOPMALMOHHOW TEXHOJOTMH CHUCTEM CIIeAyeT
BBECTH KpuUTepui 3PPeKTHBHOCTH PerCr , KOTOPBIA COCTOUT W3 TOYHOCTH PaOOTHI CHUCTEMBI W BpPEMCHU
00pabOTKM JaHHBIX OJHOTO marnueHTa — Time. HO TOCKOJNBKY TOYHOCTH SIBISETCS MapaMETPOM, KOTOPBIN
MaKCUMH3HPYETCs, a BpeMsi 0OpabOTKH — MHUHHMHU3UPYETCS, TO I KOPPEKTHOTO (OPMHUPOBAHUS KPUTEPUS
3((eKTUBHOCTH BMECTO TOYHOCTH CJIEAYeT BHIOpATh apaMeTp OIUOKH cucTeMbl Fault :

PerCr = A Fault + A,Time , €))

rae A, A, —BecoBble KO3GQHUIMEHTHI, H30UPAEMBIX MPH YCIOBHH, YTO ZZ =1.

Jns BO3MOXKHOCTEH CpaBHEHHS KPUTEPHUEB MEXAy COOOH, a Takke aJeKBaTHOTO €ro HOPMHPOBAHUS
CIIeIyeT BBECTH IIpeIesIbl N3MEPEHUI TapaMeTPOB OIIMOKY IIPH AUATHOCTUPOBAaHUY (Fault) u BpeMeHn 00paboTKU
onnoro marpienta (7ime). Ommbka paboThl CHCTEMbI MO/DKHA OBITHh HOpMUpOBaHa oT 0 g0 1, TakuM oOpasoM,
4TOOBl HYJIEBOMY 3HAa4YeHHIO cOOTBeTCTBOBAIO (0% HEBEPHO IOCTABJICHHBIX AWArHo3oB, a eauHune — 100%
HEBEPHO ITOCTaBJICHHBIX CHCTEMOW JIMarHo30B. Bpemst 0OpaOOTKM OJHOTIO MalMeHTa CIelyeT PacCYMTHIBATh B
3aBUCHMOCTH OT [apaMeTpoOB KOMIIBIOTEpa, Ha KOTOPOM TPOBOJUTCS OKCHEPHUMEHT M TPHUMEHEHHOTO
nporpaMMHOro obecriedeHus (konebnercs ot 15 mkc 1o 1 Mc). Takum obpazom, kputepuit (1) sABisieTCs TakuM,
KOTOPBI MUHUMH3UPYETCsI ¥ IpU yeinoBun 4, = A, = 0,5 mydIueil sBisieTcs: CUTyawusi, KOraa ero 3Ha4eHHue paBHO

HYJI0O — HyJeBas OmuOKa pabOThl CHCTEMBI W HYJIEBOMY BpeMEHH 0OpabOTKH MaHHBIX OJHOTO IalMeHTa.
HauxynummM 3HaYeHHeM KpUTepus sIBISETCS 3HAUEHHE CIUHUIIBI, COOTBETCTBYeT cuTyanuu 100 mporeHTHOMH
OLIMOKY PabOTHI CUCTEMBI M BpeMEHH 00pa0oTKH, paBHOI 1 Mc. Mcxoas U3 BBIIENTPUBEAEHHOTO U ITPOBEICHHBIX
SKCIEPUMEHTANIBHBIX HCCIEIOBAHUN MOXKHO CIeNnaTh BBIBOJ, YTO I 3a[a4 AMArHOCTHPOBAHUS ONTHMAIbHBIM
ABJIsIeTCsI 3HaYeHue kputepus apdexruBHocTH B ipenenax ot 0 no 0,25, npuemiiemsm — ot 0.25 o 1 pu ycioBuu
KOHTPOJISI TOYHOCTHU TUaTHOCTUPOBAHUSL.
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The subjective process of obtaining the probability of a threat can be divided into three stages:

— preparatory (the object of research is formed: the set of events and the initial analysis of the properties of
this set; one is selected for methods of obtaining subjective probability; the preparation of an expert or a group of
experts);

— obtaining grades (using the chosen method; obtaining results in a numerical form, possibly contradictory);

— analysis of the obtained assessments (research results of the survey; clarification of the answers of
experts).

Sometimes the third stage is not carried out if the method itself uses axioms of probable distribution, which
in itself is close to experts' estimates. Conversely, this stage becomes especially important if results are obtained
from a group of experts.

It is also possible to separate two approaches to multi criteria assessment of the efficiency of wireless
networks:

— associated with bringing the set of individual performance indicators to a single integral indicator;

—uses methods of the theory of multi-choice choice and decision-making (with a significant number of
individual performance indicators, approximately equally important).

The proposed normalized method for assessing the degree of security assurance operates with at least three
characteristics, which allows for a comparative analysis of heterogeneous information systems.

The degree of security provides a rough estimate of the effectiveness of the information security system.
The method operates with the subjective coefficients of weight i characteristic W; and the ball values of each
characteristic G;, which is determined by expert’s estimates. The formula for the degree of security is as follows:

1 N
S=—Nw.G 1
NZ‘ G, (1)

where N—amount of the characteristics.

The method has two drawbacks: it is impossible to compare systems with different sets of characteristics
and it does not take into account the dependence of the weighting factor and the value of the characteristic of the
characteristic itself [1,2]. The author of the paper proposes to use normalized characteristic S to assess the degree
of the system security, and at the same time, to consider the subjective factors of the importance of the i
characteristic and the ball value of each characteristic, as a function of the characteristics:

{W: = fu (%),
G = fs(x)

where fy and fe—function of the characteristic x;.
The general formula for monotonous fj and uncertain function f; is as follow:

* 1 N * *
S =FZW (x)-G"(x) 3)
i=1
where W'(x;—normalized weighting factor of subjective estimation from x;:

S ()
max [ f;, (x,)]

2

W (x,)= )
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