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BBenenue

XapakTepHOoil OCOOEHHOCTHIO MaTeMaTh3allMd U  KOMIIbIOTEpU3aIuU
MEIUITMHBI ¥ OMOJIOTMH B HAIIIM JTHU SIBJISETCS CTPEMUTENBHBIA POCT CIIPOCa HA
TaKue METOIbl 00PaOOTKHA IMIUPHUECKOTO MaTepHraia, KOTOphIe 00€CTIeUnBAIOT
KOMITJIEKCHBI ~ TIOJAXOJ, K TO3HAHWIO JKUBBIX OpPraHu3MoOB. B  Takux
MCCJIEIOBAHUSIX BCEr/la YUYUTHIBACTCS MPUHIIUIT €IMHCTBA U B3aUMOCBS3aHHOCTU
SIBJICHUN B IPUPO/IE.

OgauM w3 00s3aTeNbHBIX  ATaloB  JIOOOTO  OMOMETUIIMHCKOTO
WCCJICIOBAHMSI SIBJISICTCSl CTATUCTUYCCKUN aHamu3 JaHHBIX. [IpomoimkurensHOe
BpeMs aHAJIM3 MEIUIMHCKUX TaHHBIX OBLT YACIOM CITCIHAIUCTOB, TaK KaK ATO
TpeOOBaJIO CEPbE3HON NpeABApUTEILHON TOATOTOBKH. C TOSBICHUEM W
COBEPILIEHCTBOBAHUEM  COBPEMEHHBIX  MporpamMM  oOpabOTKH  JaHHBIX
cTaTUCTHYecKass o0OpaboTka TOJMHSJIACh Ha HOBBIM ypoBeHb. Temepb
UCCJIeIOBATENb-MEIUK MOXXET W HE HMETh MAaTeMaTHYeCKOW TMOJATOTOBKH.
JlocTaTroyHO OmepupoBaTh CTATUCTUUCCKUMH TIOHSATHSIMH W, CaMOe€ TJIaBHOE,
NpaBWIbHO BBIOpaTh MeETOJ aHanu3a. Bce ocymectBumo —Onarogaps
KOMITBIOTEPY ¥ HOBEHIIIMM MPOTpaMMaM.

Hcnonbp3oBanne CTAaTUCTUYECKUX METOJIOB aHaIM3a JaHHBIX IO3BOJISET
BBISIBIIAITh OOBEKTUBHBIC B3aMMOCBSI3U TOKa3aresieid OMOJIOTHYECKUX OOBEKTOB,
B YACTHOCTH JKMBOTO OpraHW3Ma, B VYCJIOBHSIX TPUCYTCTBUS CIy4alHBIX
(GhaKTOpOB | JieJIaTh Ha MX OCHOBE 0OOCHOBAHHBIC BHIBOJIBI U ITPOTHO3HI.

Takne mMaTeMaTHYECKHUE METOMABI, KOTOPHIE pa3padOTaHbl ¢ BCECTOPOHHUM
y4eTOM TPHHIMIA €IUHCTBA XUBOW MPHUPOIBI M BO3MOXKHOCTH TPAKTHYCCKOM
WX peaNu3alid W WCIOJIb30BAHUS TPOTPAMMHOIO OOECIeUeHUs, SIBISIOTCS
JTOCTIDKCHHEM B OOJaCTH TIOCTAHOBKM W aHalM3a MEIUKO-OMOIOTHYECKUX
uccienoBannii. OgHAKO OMBIT TOKA3bIBa€T, YTO W B BEK HH(POPMAIMOHHOM
TEXHOJIOTHH JIYYIIIUX YCTIEXOB JOCTUTAIOT CIICIHAIMCTHI, YMCIOIINE HE TOJBKO
UCIIOJIB30BaTh 00pabOTaHHYI0 HWH(OpPMAIMIO, HO TaKXKe YSICHUTh CYIIHOCTh

IMPHUMCHACMBIX MCETOOOB. 910 NpeaAOXpaHUT oT MEXaHHUYCCKOTI'O nx



UCIIOJIB30BaHUs, KOTOPOE PAaHO WM TMO3/IHO MPUBOJUT K HEJEMbIM WU JIaKe
aOCypAHBIM BBIBOJAM.

K coxanenuto, cerogHss ypOBEHb IMPEICTABICHUS  PE3YJIbTATOB
CTaTUCTUYECKOTO aHaIM3a JAHHBIX MEIUKO-OMOJIOTMYECKUX HCCIIEIOBAaHUN BCe
€IIE OCTAETCS HEJTOCTATOYHO BBICOKUM.

SlcHo, uyTO MHOrooOpasue 3aJad CTAaTUCTUYECKOrO aHajiu3a JaHHbBIX
MEUKO-OMOJIOTHYECKUX MCCIICIOBAHUM, 00YCIIOBICHHOE pa3HOOOpa3ueM Iieiei
U METOJIOB MCCIIEIOBAHMM, HE MO3BOJSET CO3AaTh YHUBEPCAIbHBIN alrOpUTM
0I00HOTO aHaJIN3a, OJJMHAKOBO MTPUTOHBIN BO BCEX MPAKTUYECKUX CUTYyAIUSX.
OpHako K HACTOANIEMY BPEMEHH HAKOIUIEH OOIIMPHBIA OMBIT MPOBEICHUS
CTaTUCTUYECKOTO  aHalh3a JAaHHbBIX W BbIpaOOTaHbl  MPAKTUYECKUE
PEKOMEHJAIMU, BBIIIOJTHEHUE KOTOPBIX SIBISETCS OOS3aTENbHBIM SJIEMEHTOM
0000 CTAaTUCTUYECKOTO BEIOOPOUYHOTO UCCIIEAOBAHUS.

CratucTUYecKre METOJbl 3aHsUIM MPOYHBIE TMO3UIMK B apceHale
COBPEMEHHOW MeIUIIUHBI U (apMakojoruu. [IpakTuuecku HET TaKoro MeToja
CTaTUCTUYECKOTO aHaJIn3a, KOTOPBIA HE HaIlen Obl MPUMEHEeHUs B MeauinHe. B
KJIIMHUKAX, HAIPUMEP, OHU CITY’KAaT BaKHBIM BCIIOMOTaTEIbHBIM CPEICTBOM JJIS
noiayyeHuss uHOpMAUMM O  BIMSHUM  Pa3IMUHbIX  (AKTOpPOB  Ha
pPacrpoOCTPAaHEHHOCTh M TE€UEHHE 3a00JICBaHUM, a TaKXKe Jal0T BO3MOXKHOCTH
cpaBHUBATH YPPEKTUBHOCTD PA3IMUYHBIX METOJOB JUATHOCTUKHU, ICUEHUS U T.I.
Kpome Toro, ObIBatoT ciiy4yau, KOTJIa TOJBKO MyTeM aHaJIM3a CTATHCTHYECKUX
JAHHBIX MOYXHO OIPEACIINUTh, SBISIIOTCA JU HEKOTOpble MOOOYHBIE d(PPEKThI
CIE€JACTBUEM  MPUMEHEHUS KOHKPETHOrO Mpemnapara WIHM HENpaBUIbHON
MMOCTAHOBKH JMArHo3a.

[TocnenoBaTelbHOCTh THUIIOBBIX JIEMCTBUM, BBITIOJHIEMBIX B IIPOLIECCE
CTATUCTUYECKOTO aHaliu3a Pe3yjbTaToOB, YCIICIIHO peaju30BbIBAETCS Ha 0ase
CTATUCTUYECKUX MAKETOB, B YACTHOCTH, MakeTa npukiaanbix nporpamm (I1I1IT)
STATISICA o¢upmer StatSoft Inc. (CIIA). Beioop ITIIT STATISICA s
WUTIOCTPAllMM  METOJIOB aHallu3a  aBTopaMud MoOHorpaduu HE CiIydacH,
MOCKOJIbKY OH 00J1ajlaeT JOCTATOYHBIMH BO3MOXXHOCTSAMH I PEUICHUS

OCHOBHBIX 3a1a4 MCOUIIMHCKHUX I/ICCHC,Z[OBaHI/Iﬁ.
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3amaun METUITMHCKONW TUarHOCTUKYU U TIPOTHO3UPOBAHUS HE UMEIOT YETKUX
(SIBHBIX) aNTOPUTMOB pelIeHUs. B ycIoBus Takux 3a/1a4 BXOAUT OOJIBIIOE YHCIIO
CIIOXHO KOoMOMHMpyromuxcst ¢akropoB. Crnoco0 peleHus 3STUX 3a7ad
YeJIOBEKOM JIMIIIb B MAJIOM CTENEHU OCHOBAH Ha YETKUX IpaBuiax. B ocHoBHOM
UCIIOJIB3YETCS OTBIT (SIBHASI WJIM HESIBHAS MAaMSTh O MPEABIAYIINX CUTYaIUsX),
MOJIpa3yMEBAIOIINI MPABUIBHOE DPEIIEHHE HE TOJBKO B Clydyae MOBTOPECHHS
CUTYallu¥, HO U TIPY BO3HUKHOBEHWM COBEPIICHHO HOBOW, HE BCTpPEUABIIEHCS
paHee CUTYalHH.

[ToBbicUTE  3(PPEKTUBHOCTD MEIUIIMHCKOW  JIMarHOCTHKUA |
MIPOTHO3UPOBAHUS MOXKET IMO3BOJIUTH MAaTEMAaTUYECKUM armapaT UCKYCCTBEHHBIX
Heriponnbix cereit (MHC), koropbie crmocoOHBl 00001IaTh SMIUPUYECKHE
JAHHBIC, BBIABIATH W  BOCIHPOU3BOAUTH CKPBITBIE B OTHUX  JIAHHBIX
3aKOHOMEPHOCTH, YTO Jae€T BO3MOXXHOCTh pacCcMaTpUBaTh HEWPOCETEBOM
MOIXO0J Kak HaumOoJjiee MpPUEMIIEMYIO aJbTepHATUBY KJIACCUYECKUM
CTaTUCTUYECKUM METOaM.

HNHC, pabotasg no HEABHBIM aJIrOpUTMaM M pellasl 3aJayd, HE MMEIOIIHe
SBHOTO PpEIIEHUS, JOCTaTOYHO XOPOIIO MOJICIUPYIOT CHOCOO0 TPUHATHUS
pemennii yenoBekom. MHC, aBisisick nmepcrieKTUBHOM TeXHOJIOTHEH 00paboTKH
U 00001IeHNs OOJBITUX 00BEMOB MEIUIIMHCKONW WHOOpPMAIMU NIl pelIeHus
3a/1ay KJacCu(PUKaAIMU U POTHO3UPOBAHUS, IPEACTABISAIOT COO0M HEIMHEWHYIO
CUCTEMY, TO3BOJIAIONIYI0 KJIacCU(PUUMPOBATh AAHHBIE TOpa3fo Jydlle, YeMm
OOBIYHO HCTIOJB3YEMbIC JTUHEHHBIC METOABl. B MPHIOKEHUN K METUITMHCKOU
muarHoctnke MHC sBISIFOTCS OJHUM M3 OCHOBHBIX HHCTPYMEHTOB MOICPIKKH
MPUHATUS PEIICHUN BPAYOM-CIICIIMAIIUCTOM B YCIOBUSX OTCYTCTBHUS TOYHBIX
MOJIEJIEN pEAIbHBIX NPOLIECCOB U SIBJICHUM.

JIOCTYITHOCTh ¥ BO3POCIINE BBHIYUCIUTEIHLHBIE BOZMOXHOCTH COBPEMEHHBIX
KOMIBIOTEPOB  MPUBEIM K MIMPOKOMY PACIPOCTPAHEHHUIO  IPOTPaMM,
UCTIONB3YIONINX MPUHIIAIIEI HEUPOCETEeBO 00paOOTKH TaHHBIX.

B KkadecTBe YCHEMIHOIO TPUMEHEHHS COBPEMEHHBIX KOMITHIOTEPHBIX
TEXHOJIOTUA B MEIUKO-OMOJIOTHYECKUX HCCIECOBAaHUSAX MOXKHO Ha3BaTh

UCIIOJIb30BaHUE Takux cucteM, kak MATLAB, ucnons3yromux pas3inyHble
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BBICOKOX((EKTHUBHBIE METOIbI O00paOOTKM OMOMEIUIIMHCKUX CHUTHAJIOB W
n300paxkennit. MHboOpMaOHHbIE CHUTHAIBI, MUMEIOIINE MECTO B Pa3IHMYHBIX
MEJUKO-OMOJIOTUYECKUX HCCIIEIOBAaHUSAX, BecbMa pa3zHooOpa3Hbl. OgHO U3
HEHTPAIbHBIX MECT CPE/Id HUX 3aHUMAIOT M300paK€HUsI BHYTPEHHUX OPTraHOB
YeJioBeKa, MpaBUJIbHAS WHTEPHpETalrs KOTOPBIX B ClIydae MaTOJOTMYEeCKUX
MIPOIIECCOB MPUBOAUT K MPHUHATHIO 0OOCHOBAHHOTO PEIICHUS BpayoM Ha BCEX
JTanax MpoBEACHUS JeUeOHO-TUATHOCTHUECKUX TPOILIECCOB.

[Toctpoenune 3kcnepTHBIX cucteM (DC) OTHOCUTCS K el OJHOW BaXKHOU
o0JacTH  MCCIENOBAaHUM,  TOCBSIIEHHOW  QopManmu3anuu  CcrocoOoB
npeacTaBieHusi 3HaHUM. Pa3paboTka MEAMIIMHCKUX HKCIEPTHBIX CUCTEM IS
pelieHus MEIUIMHCKUX 3a/1a4 SBJISIETCS OCOOCHHO aKTyaJlbHOM, TOCKOJIbKY B
OOJIBIIMHCTBE CIy4aeB OHM MPEACTaBIEHBI OOJIBIINM 00HEMOM MHOTOMEPHBIX,
3aIyTaHHBIX, & TTOPOH M MPOTUBOPEUNBHIX KIIMHUICCKUX JTAHHBIX.

B MemummHCKOM NpOrpaMMHOM OOECIICUCHHH OTACIBHYIO TPYIITY
MPEACTABIISIIOT MPOTPAaMMBbI 11 MHTEHCUBHOW Tepamuu, KOTOpasl MCIOJIb3yeT
OIICHOYHBIE CHUCTEMBI, TO3BOJIAIONINE TPOBOJUTHL CpPAaBHEHUE MAIMEHTOB,
OKa3aBIIMXCA B KPUTHYECKUX COCTOSIHHSIX, M OIEHHWBATh PE3yJbTAaThl HX
JICUYCHUH.

B a1y ke rpynmy BXOAST pacueTHO-IUATHOCTHYECKUE TPOTPAMMBI IS
UCTIONTb30BaHUs B paboTe TeparneBTa U Bpada-aHECTe3N0JI0Ta, KOTOPhIE JOKHBI
coJiep>KaTh COBPEMEHHBIC pacueTHBIC JaHHBIC; HAUOOJee MOJTHO, 0OBEKTUBHO U
OBICTPO BBIJIABATh PE3YJIbTATHI; HE CO3/laBaTh TPYAHOCTEH TIPU UX
UCITIOJIb30BaHUHU.

B coBpeMEHHBIX YCIOBHSX JIEUEHHE OJHOTO 3a00J€BaHUS MOXKET
MPEACTABIATh  CIOXKHBIM KOMIUIEKC W3 MHOXKECTBAa TOCHUTaNM3anuid (B
TOM YHCJIC B Pa3HbIX  MEIUIMHCKHX  YUYPSKICHHUIX) | aMOyJIaTOPHOTO
HAONFOJICHUS,  TIPU OTOM  3aBOJUTCSA  MHOXXECTBO  HCTOpHHA  OOJIC3HH
¥ aMOyJaTOPHBIX KapT, JOCTYN K KOTOPBIM I JIeYallero Bpada BechbMa
3aTPpyIHEH Jake€ BHYTPU OJHON opraHuzanuu. CTaHOBUTCS aKTyaJIbHBIM
pa3BUTHE JIEKTPOHHOW HUCTOpHU OOJIe3HH (DJIEKTPOHHON KapThl) marueHra. B

OCHOBY IIpHUHIMIIA pa6OTBI COCTaBJICHUA, Y4Y€Ta M XpaHCHMHA MC,Z[PIHI’IHCKOﬁ
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uHGOpMAIlMU B DJIIGKTPOHHOM BHJE, 3al0XKEeHa HIes CO3JaHHs €IUHOTO
UH(POPMAIIMOHHOTO PECypca, KOTOPHIH MO3BOJIIET OMNEPUPOBATH C JTUYHBIMU
JAHHBIMHU TIAIIMEHTOB, a Tak)K€ OOMEHUBATHCS TAKUMHU JAHHBIM C JPYTUMHU
MEJIULIMHCKUMU YUPEKICHUAMMU.

K HacrosiieMy BpEMEHH CYIIECTBYET HECKOJBKO MOJXOJOB K PEHICHUIO
npoOiemMbl  pa3pabOTKM W BHEAPEHHWS B  Je4eOHO—TIpO(HIaKTHICCKUE
yupexaenuss  (JIIIY)  snektponHoit  wuctopuu  Oone3nu. [Ipumenenue
KOMIIBIOTEPHBIX TEXHOJOTUHA TO3BOJSET CO3JaBaTh JJIEKTPOHHYIO MOJEIb
TaKoro o0bEeKTa, Kak «MeauluHCKas KapTa CTal[MOHApHOTO (aMOyJIaTOPHOTO)
OOJBLHOTO» B HMHTEpEcax paszlIMYHBbIX IOJb30BaTENEH W B pas3HbIX lensix. B
ujeane, Takas MOJENIb JOJDKHA yCTpauBaTh BCEX 3aMHTEPECOBAHHBIX JIUIl U
00€ecreynTh MOBBIIIEHUE KAayecTBAa BCEX IPOLIECCOB YIPABIEHUS 310POBbEM
NAlMEHTOB.

[IpeacraBinenHass aBTOpaMH padoOTa TMOCBAIIEHA HWCCIEAOBAHUAM U
pa3paboTKe BBIIENIEPEUNCICHHBIX MOJIO0KEHUNH UHPOPMAIIMOHHBIX TEXHOJIOTUH
B Pa3IUYHBIX OOJACTAX MEAMIIMHBI [JII TECOPETUYECKOTO W MPAKTUYECKOTO
aHanu3a U 00pabOTKH MEIUKO-OMOJIOTHYECKUX JTAHHBIX.

ABTOpBI  BBIp@XalOT TJIYOOKYIO MPU3HATEIBHOCTh 3aM. MHUHUCTPY
3npaBooxpaHeHuss PY3 a.m.H., npod. XoxunbekoBy Mapary XynaikynoBuuy u
reHepalibHOMY TUPEKTOpY PecrnyOiMKaHCKOTrO CHenraaIu3upOBaHHOTO IEHTPA
xupypruu uMm. B.Baxunoa n.m.H., npod. Hasupoy ®epysy ['adypoBuuy 3a
COJICMICTBHE B OpraHU3AIlMU NPOBEACHUS HAYYHBIX UCCIICIOBAHUI U BHEIPEHUE
pPE3yNbTaTOB B MEIUIIMHCKHUE YUPEXKICHUS, a Takxke 1.M.H., mpod. [llaitxoBoi
Xanuae DpKUHOBHE U K.M.H. 3akupoBy Kaawsipy HaceipoBuuy 3a MHOrosieTHEE
TBOPYECKOE COTPYAHUYECTBO U BCECTOPOHHIOKO MOJIEPKKY B XOJI€ TOATOTOBKHU

MoOHoOrpaduu.



IJTABA 1. MHOTO®AKTOPHBI KOPPEJISILIMOHHBIN
A PETPECCHOHHDBIN AHAJIN3
JTAHHBIX MEIUIIMHCKUX UCCJEJOBAHUI

B Hacrosimiee Bpemsi CTaHOBUTCA BCE 0OoJiee aKTyallbHbIM KOPPEKTHOE
NPUMEHEHUE CTAaTUCTHUYECKUX METOOB, HAy4YHBIA MOAXOJ K IJIAHUPOBAHUIO
METUIMHCKUX HccienoBaHuid. OCHOBHAs 11€Jb MTPUMEHEHUS! CTaTHCTHYECKHUX
METO/IOB — CBEACHHUE K MHUHUMYMY CIy4ailHbIX OIIMOOK B HAay4YHOM
MEIUIMHCKOM W KJIMHUYECKUX HucciefnoBaHusx. [Ipexne Bcero B MeauUUHE
CTaTUCTHKAa HCIOJNB3YEeTCS B  3aJadax, CBA3AHHBIX C BBIOOPOYHBIMU
oOcineoBaHUsAMHU, C  HPOBEpPKOM  A(PPEKTUBHOCTH  pPA3NMYHBIX  J03
JIEKapCTBEHHBIX CPEJICTB, JAHArHOCTUKON 3a00JIeBaHUI Ha OCHOBAaHUU
IIPOBOJMMBIX MEIULMHCKUX aHAJU30B, NPOrHO3UPOBAHUEM BBI3IOPOBIICHUS
00NBbHBIX U T.7. BO3MOXHOCTH JIJIs pelleHrs yKa3aHHBIX 33/1a4 MPEeAO0CTaBiIsIeT
[T STATISTICA d¢upmer StatSoft  Inc. (CIHA). IlIupokwuii crekTp
cratuctuueckux MerogoB wmonyneit IIIIT STATISTICA Ttak win uHaye

HCIIOJIB3YCTCA B MCOIUIIUHC.

1.1. 3amaum ucciaenoBaHUN CIIOKHBIX CUCTEM

N3BecTHO, UTO OOBEKTHI UCCIACAOBAHUS B MEUIIUHE TIPEACTABIISIOT COOO0M
CIIOXHBIE BEPOATHOCTHBIE (CTOXACTHUYECKHE) cHCTeMbl. CIIO)KHBIE CHCTEMBI
(GYHKIIMOHUPYIOT MPU BO3JEHCTBUU HA HUX MHOXECTBA BXOJHBIX (PAKTOPOB.
UacTh M3 HUX SBISIETCS KOHTpoiaupyembiMu Xi, Xo,..., Xk, U3MepIEMbIMHU
KOJJMYECTBEHHO WM OIICHMBaeMbIMU B Oamnax. Jlpyras dacTb BXOJHBIX
(baKkTOPOB OTHOCHUTCS K TPyNIe HEKOHTPOJIUPYEMBIX, CIy4alHBIX (HaKTOPOB;
OHM HE TOJJIAIOTCA U3MEPEHUI0, HO OKAa3bIBAaIOT BO3JCHCTBUE HA CUCTEMY,
pE3yNbTaTOM KOTOPOTO SBISIETCS CIy4allHOCTh €€ (yHKIIMOHUPOBAHMSL.
CocTosiHME CHCTEMBI XapaKTepHU3YETCS MHOKECTBOM BBIXOJHBIX MapamMeTpoB
Y, Yo, ..., Y, KOTOpbIE TaKKe M3MEPSIOTCA KOJMYECTBEHHO WIM B Oaliax u

npeaACTaBIAIOT coOoi cnyqaﬁHLIe BCIIMYMUHBI, CICAYIONIME HOPMAJIbHOMY HIIA
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MHOMY 3aKOHY paclopeiesieHuss €  COOTBETCTBYIOIIMMH  YHUCJIOBBIMHU
xapakrepuctukamu. Hammyumme pe3ysbraTbl MHOTOMEPHOTO CTATUCTAYECKOTO
aHajau3a JAHHBIX MEIMIIMHCKUX HCCIECAOBAaHUM IMOIY4YalT TOrAa, KOorja
pacrpejiefieHde BXOAHBIX (DAKTOPOB M BBIXOAHBIX MapaMeTPOB HOPMaJbHOE
Wi OJU3KOE K HEMY.

HaOmronaBmmecst 3nauenust K ¢gaktopoB u | mapameTpoB aiis N 00BEKTOB
cBOmATCS B Marpuny HaOmogenuin pasmepom Nx(k+l). Ilo wmatpuie
HaOmonennii ¢ momorsto I STATISTICA 6.0 npoBoasTcs:

- CTATUCTUYECKOE OMMCAHUE TTIEPEMEHHBIX

- KOPPEISILIMOHHBINA AHAJIN3;

- KAHOHWYECKUHN KOPPEJSIMMOHHBIN aHAIU3;

- PETPECCUOHHBIN AHAJIU3.

B pe3ynbrare CTAaTUCTUYECKOTO OINKMCAHUS YCTAHABIMBAIOT 3aKOH
pacrpeneneHrs MEPEMEHHBIX U OMNPEICSIOT MX YHUCIOBBIE XapAaKTEPUCTHUKH,
CTpPOSIT Tpa)iKi OCHOBHBIX 3aBUCUMOCTEH MEXy (paKTOpamMH U IMmapaMeTpaMu.

KoppensaunonHnslil aHaim3 o0ecredynBaeT OIEHKY CBS3€H BCEX MEPEMEHHBIX
IIOITAPHO.

KaHoHHUYECKHI KOpPPEIALMOHHBIA aHaiu3 MJA€T OLEHKY CBSI3HM BCETO
MHOKECTBA BXOJIHBIX (PAKTOPOB CO BCEMH BBIXOJHBIMU TapamMeTpaMH B
COBOKYITHOCTH.

Ha ocHOBe KaHOHMYECKOTO KOPPEISLUMOHHOIO aHAIN3a MOXHO CYIHTh O
JIOCTATOYHOCTH CBSI3M  BXOJIHBIX  (DAKTOPOB, BKJIIOYEHHBIX B  MaTPUILy
HaOJIOJICHU, M BBIXOAHBIX TMAPAMETPOB, XaPAKTEPU3YIOIIUX COCTOSHHE
CHUCTEMBI.

MopenupoBaHue KaKI0TO BBIXOJIHOIO IapaMeTpa METOAaMU perpeccu-
OHHOTO aHaiu3a AAET BO3MOXHOCTb MOCTPOUTH JIMHEHHBIE WA HEJTUHEWHbBIC
MOJIEIN KOTOPBIE HCIOB3YIOTCS JUIsl PELICHHUS] OCHOBHBIX 3aJ]a4 CUCTEMHOTO
aHaau3a:

- W3YYEHHsI XapaKTepa W3MEHEHHS BBIXOJHBIX MapaMeTpoB NIpU H3Me-
HEHUU BXOJIHBIX (haKTOPOB;

- OOCHKH CTCIICHH BJIMAHUA q)aKTOpOB Ha InapaMcTpbI;
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- MPOTHO3UPOBAHUS MTAPAMETPOB MPH 3a/IaHHBIX 3HAYCHHSIX (DAKTOPOB;

- TIOMCKAa ONTHUMAJILHBIX YpOBHEW (haKTOPOB ISl TOMYyYEHUS TPeOyeMbIX
3HAYCHUH MapamMeTpOB;

- OIICHKH HMH(OPMATHBHOCTU IMApaMETPOB MPHU 3aJaHHONH COBOKYITHOCTH
BO3JICHCTBYIOMUX (PAKTOPOB.

TpedoBanuss Kk 0a3e AaHHBIX [JIsi MHOTOMEPHOTO CTATHCTHYECKOTO
anaau3a. MaTpuiia HaONIOIEHUH ¢ N CTPOKAMH TI0 YWCITY HaOJFOaBIINXCS
00beKkTOB B BoIOOpKE U (K+I) cToaOmamu mo uuciy HaOmrogaBIIMXCS K BXOTHBIX
¢daxTopoB M | BBIXOIHBIX TapaMeTPOB JODKHA COJAEPKATHh TOJBKO KOJHYE-
CTBEHHBIC JTaHHBIC B HATYPAJbHBIX CIUHUIIAX U3MEPEHUS WIH Oajiax.

[Ipu OTCYyTCTBMM HaHHBIX TI0 KaKOMY-IMOO TPU3HAKY €T0 3aMEHSIOT
CpPEIHUM 3HAYCHHWEM IIPU3HAKa i1 BCEH BBIOOPKH, XOTS 3TO NPHBOJIUT K
HUCKWKCHUIO HWCXomHoi wHpopmarmu. Creayer TakkKe WMETh B BHIY, UYTO
HEKOTOpbIE CTATUCTUYECKUE TAKEThl HE PACCUUTHIBAIOT KOPPEISIIMOHHON
MaTpHIII B CITy4ae, KOT/1a YMCIIO MEPEMEHHBIX MPEBBIIIAET YUCIO HAOIIOCHUN.
HanexHoe pelieHre MOXKHO MOJYYUTh, €CIM B MaTpHIaX HAOIIOICHUN YHCIIO
CTpoK N B 3-5 pa3 npessbimaeT unciao ctoaomos (k+ 1).

Bce nanHbie MOKHBI OBITH TIHIATEIBHO MIPOBEPEHBI: YCTPAHSIOTCS TpyObie
OIMOKMA, WCKIIOYAIOTCS SIBHO aAHOPMAJbHBIE pE3yibTaThl HAOJIOICHHUS.
Bribopka nomkHa ObITh, O€3yCIOBHO, PENpPE3ECHTATUBHOM MO OTHOLIEHUIO K
HCCIIEyEMOM T€HEePaTbHON COBOKYITHOCTH.

B cooTBeTCTBMM ¢ MENbIO W 3aayaMH HCCJICAOBAHHMS B MaTpHILy HE0O0-
XOJIMMO BBECTH JIOTIOJHUTEIBHBIC CTOJIOIBI C TPYIIITUPOBAHHBIMU TIPU3HAKAMH,
HaIrpuMep, TPyNIUpoBaHHbIN npu3Hak Gl — KoHTpoJpHAs Tpymma ¢ KojaoMm 1,
OIBITHAS TPyNIa ¢ KOJAOM 2; TPYNIHPOBAHHBINA MpU3HAK 1moa G — My>KYUHBI C
KOJIOM 1, >KEHIIIMHBI ¢ KOAOM 2 H T.II.

3ajauM W cojep:KaHHe MHOTOMEPHOI0 KOPPEJASIIIMOHHOIO aHAJIHu3a.
MHOTOMEpHBIN KOPPEISIMUOHHBIA aHAIW3 IMPOBOJAUTCS JJISl KOJIMYECTBCHHOMU
OIICHKW HAaIpaBJICHUs, CHJIbl U 3HAYUMOCTH JIMHEHHOW CBSI3M MEXIYy BCEMH
nepeMeHHbIMH  0a3bl JAaHHBIX TOMapHO. Takas CBsI3b XapaKTEPU3yeTCs

ko3 dunrenTom koppensuu [Tupcona.
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B pesynprate pemenus mo ommusm Descriptive statistics m Correlation na
9KpaH BBIBOJASTCS CIACAYIOIINE PE3YIbTATHI:

- Ta0JIMIIa YUCTIOBBIX XapAKTEPUCTUK MEPEMEHHBIX;

- KOppeJsIMOHHas MaTpulla, cojiepkaiias Ko3pGUIUEHTb KOPPEIALUd U
YPOBHH MX 3HAYUMOCTH JIJIsI BCEX Map MEPEMEHHBIX.

[Io Tabnuile YHUCIOBBIX XapaKTEPUCTUK aAHATU3ZUPYETCS COOTBETCTBUE
pacrnpeesieHui Kak10i mepeMeHHON HOPMallbHOMY 3aKOHY.

[To koppensiMoOHHOM MaTpuile, MPEACTABIAIONIEH CcOO0M KBaJIpaTHYIO
cuMmMeTpuuHyto Tabimiry ¢ pasmepoM (kK+I)x(k+l), cynar o HanpaBnenuun, cuie
¥ 3HAYMMOCTH KOPPEISLIMOHHON CBS3H MEPEMEHHBIX MMOMApHO, B 0COOEHHOCTH O
CBSI3M BXOJHBIX (DAKTOPOB C BBIXOAHBIMH ITapaMeTpamMHu.

Bapuant  pacdyera  YHCIOBBIX ~ XapaKTEPUCTUK  TICPEMECHHBIX U
KOPPEISAIUOHHON MaTpPHIIBI, & TAKKE MHTEPIIPETAIIMN PE3yJbTaTOB MPUBEICHBI
B noxariase 1.2.

Hasnayenue M coaepkaHue KAHOHHYECKOT0 KOPPEJISAIHOHHOIO
aHajm3a. KaHOHMYECKHWN KOPPEISIMUOHHBIA aHaU3 MPEAHA3HAYEH IS
U3YUYCHUS CBSI3M MEXKIy BXOJHBIMU (PaKTOpPaMHU U BBIXOJHBIMH MapaMeTpamu B
WX COBOKYITHOCTH.

Jyist mpoBeCHUST KAHOHUYECKOTO KOPPEISIIMOHHOTO aHaJInu3a B UCXOIHOM
MaTpulle HaOmoaeHuid ¢ pazmepamu NX(k+l), rae N — yucno HaOMOABIIAXCS
00BEKTOB, K — YHCIIO BXOAHBIX (haKTOPOB U | — YUMCII0 BEIXOAHBIX MTAPAMETPOB,
BBIICIISIFOT JIBE TPYIITBI IEPEMEHHBIX

1. Left set — rpymma BeIXOIHBIX TAPAMETPOB;

2. Right set — rpymina BXOHBIX (aKTOPOB.

AJITOPUTMOM MPETYCMOTPEHO:

1. OmpeneneHue OTrpaHUYCHHOTO 4YHCIA KAHOHUYECKHX TEPEMEHHBIX
0000IIAOIMX BBIXOAHBIC MapaMeTpbl |-0i TpyIbl, ¥ TAKOTO e KOJIMYSCTBA
KAaHOHWYECKUX TIEPEMEHHBIX, 0000MIAONUX BXOJAHBIC (HAKTOPHI 2-0il TPYIIIHI.
[Ipu >TOM mepBas mapa KaHOHHMYECKUX MEPEMEHHBIX 0000IaeT HanOOIBIIYIO
4acTh JUCTIEPCUU TIEPEMEHHBIX, BTOpas mapa - OOJBIIIYIO JOJ0 U3 OCTaBIIEHCS

qaCTHu AUCIICPCHUU U T.[. KonnuecTBo nap KaHOHUYCCKUX IICPEMECHHBIX 3aBUCHUT
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OT pa3MEpPHOCTH MaTpullbl HaOmoaeHwil. [IpakTuka mokazama, 4yto 2-3 map
KaHOHWYECKHUX MEePEMEHHBIX TOCTATOYHO JJIs HAJEKHOTO MPEICTABICHUS BCEH
COBOKYIHOCTHU MEPEMEHHBIX.

2. ®opMupoBaHUE TOJIeH paccestHUusi OOBEKTOB B KOOpPJMHATAX IEPBOMH,
BTOPOM, TpETheH Mapbl KAHOHUYECKUX MEPEMEHHBIX A 1-0M U 2-01 IpyIIIibl, a
nocie ux GOpPMHUPOBAaHUS - pacuyeT KAHOHUYECKHX KOd(DPUIIMEHTOB
koppessinuu: Can Iy - mo nape nepsbix, Can Iz - mo napc BTopbix, Can rs - mo
nape TPeTbUX KAaHOHUYECKUX MEPEMEHHBIX.

[To BenmnumHe KaHOHWMYECKUX KOA(DPHUIIMEHTOB KOPPEIAIHUH CYIsT O CHIIe
CBSI3 MEXIY COBOKYITHOCTSIMH BXOJHBIX (DaKTOPOB M BBIXOJHBIX ITapaMeTPOB.
KBanpatel koadpdumuentoB (Eigen value) xapakTepus3yloT cTeneHb Jie-
TEPMHUHALIMA COBOKYITHOCTH TAapaMeTpPOB COBOKYMHOCTBHIO (AKTOPOB IS
KOKIOM Taphl KAaHOHWYECKUX TIEPEMEHHBIX. 3HAYUMOCTh KAaHOHHYECKHUX
KOO (UIMEHTOB KOPPENALUN [IETEPMUHALMH OLIEHUBAIOT IO y °-KPUTEPHUIO
[Tupcona. KoapduimeHnTsl cunuTaroT 3HaUUMBIMUA TP BEPOSITHOCTU PABHOU U
6omee 0,95 nnu ipu ypoBHe 3HaunMocTH p<0,05;

3. Pacuér ¢akropHOU CTPYKTYpbl KaHOHMYECKUX MepeMeHHbIX (Factor
structure), T.e. KO3(QPHUIIMEHTOB KOPPEIAILUH, XapaKTSPU3YIOIIUX HAITPABICHUEC
U CWIy KOPPEJSIIIMOHHOW CBSI3W KAHOHMYECKUX TEPEMEHHBIX C Ha-
OFOMaBIIMMHUCS BXOMHBIMU (haKTOpaMU U BBIXOAHBIMH IapaMeTpamMu. B
pe3ysbTaTe JaeTcs OleHKAa BaXKHOCTH BXOAHBIX (PAKTOPOB M MH(DOPMATUBHOCTH
BBIXOJTHBIX TTaPaMETPOB.

Takoli aHanM3 Ha HAYAJIbHOM JTalle MCCICIOBAHUS IO3BOJSET OIICHHUTH
JIOCTAaTOYHOCTh CBSI3M MEXIY BXOIHBIMH (DaKTOpaMu M BBIXOJAHBIMU Iapa-
METpaMHU C MEJIbI0 TIOCTPOCHUS IS HUX HAJICKHBIX MOJIEIICH, a TAK)KE BBIJICTUTh
HauOoJiee 3HauMMble (PakTOpbl W WH(OPMATUBHBIE MapaMeTPbl OTKIMKOB Ha
BO3/1CHCTBHSL.

Ha3HayeHue u cojep:kaHue MHOTOMEPHOI'0 PerpecCHOHHOI0 aHAJIM3a.
[Toctpoenue JIMHEHOTO ypaBHEHUSA perpeccuu. MHoOromMepHsIit
perpeccuonnbiii ananu3 (Multiple Regression) mpuMeHnsieTcst i MOCTPOCHUS
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ypaBHEHHsI perpeccuu Ajis mapameTrpa Y B 3aBUCUMOCTH OT (HaKTOpOB Xi+Xi.
Mogenr MoxkeT ObITh JMHEHHONW W HenuHeHoW. HaumbGonee mpocToi,
cofepKaleil ToNbKO JMHeHHble 3G dexTsl (PakTopoB, SABIAETCS JIMHEHHAA
MO/IEJb.

¥ =by +b % +b,X%, +...+ b X, (1.1)

rjae y - OPOTrHO3UPYEMOE 3HAUYEHHE BBIXOAHOrO IMapamerpa; b, - cBOOOAHBIN

uneH; by, b,, .., b, - koaddunmeHTer perpeccunt; X;, X,, ..., X, - BO3MOXHBIC
3HaueHus1 (akTopoB Xi, X2, ..., Xk; bXx;, byx,, ..., b.x, - nuHeliHbIe hHEKTHI
(hakTOpOB.

Koadpdunuentsl Mozenn Noay4yaroT METOJOM HAUMEHBLINX KBaJpaTOB IO
UCXOAHOM MaTpuile HaOmoneHuit Nx(K+l), rme: N - 4uCiIo CTPOK B MaTpHIIE,
paBHOE YMCITy HaOIIOaeMbIX 00bEeKTOB, K+| - 9uciio cToyd1oB, paBHOE YUCITY
He3aBHCHUMBIX MepeMeHHbIX (K dakTopoB Xi, X2, ..., Xk) ¥ OQHOW 3aBHCHMOM
nepeMeHHOH (Monenupyembiid mapametp Y).

3HauyuMoCTh KO3 PULNEHTOB OLEHUBAIOT N0 t-KpuTepuio CThIOIEHTA.
[Ipu mocTpoeHnr MOJIETU B OTBETCTBEHHBIX CIIydasiX, HAapUMep, AJis MPOrHO3a
napameTpa Y, B MOJEIH COXPAHSIOT TOJBKO 3HAUYMMbIE KOI(D(PHUIIUEHTHI C
JIOBEPUTENILHOM BEPOSITHOCThIO OoJblie win paBHod 0,95 wnm ¢ ypoBHEM
3HauMMocTH p<0,05. B mNOHWCKOBOM HCCIETOBAHUM C LEIBI0 HU3YYEHUS
XapakTepa W3MEHEHHUs mapameTpa Y MpU HW3MEHEHHUU (PaKTOpPOB M CTENECHU
BIUSIHUA MX Ha MapameTp, JONYCKAlT COXpaHeHHue B Mojenu 3(QeKToB ¢
kodddummentamu, npu ypoBHe ux 3HauuMocTH p<0,30 (mOBEpUTETHLHOM
BEPOSITHOCTHIO paBHOM uiu 6obie 0,70).

CranaapTHBIA aJITOPUTM PETPECCHOHHOTO aHalIM3a IpelycMaTpuBaeT
pacuer:

- YUCJIOBBIX XapaKTEPUCTUK MTEPEMEHHBIX;

- KOPPEISIUUOHHOW MaTPUILBL;

- K03 (PUITMEHTOB MOJIETN C OIIEHKAMHU UX 3HAaYUMOCTH;

13



- pE3yJbTaTOB AWCIEPCHOHHOTO aHAM3a MOJCIH U OIEHKH Kodhduiu-
€HTOB MHOYKECTBEHHON KOPPEJSILUU U JETEPMUHALIMM, CPEIHEW KBAIPATUYHOU
OLIMOKU MPOTHO32a napameTpa Y 1Mo MOJAEIH;

- rpaduKka JUHUU perpeccuu ¢ ykazaHnuem 95%-ro JOBEpUTENHLHOTO WH-
TepBaJja JJisi IPorHo3a 3HaueHui napametpa Y.

Bapuant MHOro(akTOpHOTO pErpeccCMOHHOrO aHaiM3a C ILeNblo I0-
CTpOEHUS JTUHEHHOTO YpaBHEHUSI pEerpeccuu JiaH B nojariase 1.2.

CymHOCTh NOIIATOBOI0 PerpecCHOHHOr0 aHaau3za. CTaHaapTHHIN
QITOPUTM MHOTOMEPHOTO PETPECCHOHHOIO aHajin3a 00eCleYMBAET MOJIyYCHHE
KO3((PUIIMEHTOB MOJENH ISl BCEX HE3aBUCHMBIX MepeMeHHbIX Xi+Xi. Mcxons
U3 YpPOBHEW 3HAYUMOCTH, HCCJENOBATENb pEUIaeT, Kakue KO3(PPUIMEHTHI
JOJDKHBI OBITh BKJIIOYEHBI B MOJENb KaK 3HAYMMBbIE, JOCTOBEpHbIC. Jls
aBTOMATHYECKOT0 BKIIIOUEHUS 3HAYUMBIX 3(P(PEKTOB B MOJENIb U HCKIIOUECHHUS
HE3HAYMMBIX IIPEIJAaracTcsl IOIIArOBBI PETPECCUOHHBIA AHAIN3 B JIBYX
BapUaHTax:

- Forward — moouepenHoe BKIIOYCHHE B MOJCIH HauOOJIee 3HAYMMBIX
3¢ eKTOB;

- Backward — moodepenHoe HCKIIOYEHHE M3 TOJHOW MOJEIM HanMEHEe
3HaYUMBIX (P PEKTOB.

OT160p 3HaunMBbIX 3 PeKTOB peannsyercs 1o kpurepuro F-Ouiepa.

B OTBETCTBEHHBIX HCCIIEOBAHUAX JUISI TOJY4YEHHUS KOA(DPUIIMEHTOB C
ypoBHeM 3Hauumoctu p<0,05 3amaércsa 3Hauenue kputepus F=3+4. B mo-
UCKOBBIX HCCIeNoBaHUsIX 3HaueHne F=1-+2 oOecnednBaeT BKIIOYEHHE B MO-
nenb KodphuuueHToB ¢ ypoBHeM 3HauuMoctu p<0,30.

JAMCnepCHOHHBIA AaHAJIM3 W OHEeHKAa J(PPeKTUBHOCTH MOJEJIMN.
JlucriepcUOHHBIA aHAJIM3 MOJICTM BBINOJHACTCS ISl OIEHKH ee 3ddek-
tuBHOCTHU. [lo 3 (PeKTUBHOCTHIO MOMIENTH TOHUMAIOT €€ WH(DOPMATUBHOCTH U
3HAYMMOCTh (JIOCTOBEPHOCTH). Mojenb CcuuTaloT HH(MOPMATUBHOM, €clii ee

kod(puiuent aerepmuHanuu R?>0,5; 3HAYMMOM, JOCTOBEPHOM IIPH yPOBHE

3HaunMOoCTH 110 F - kputepuio p<0,05 (moctoBepHocTH >0,95).

14



Ouenka creneHn BJUSIHUS (PAKTOPOB HA MOJeJMPYeMblil mapaMerp.
Crenenp BnMsiHUS (PaKTOPOB Ha mapamerp Y pacCUUTHIBAETCS IO BEIUYHMHE

CTaHJapTU30BaHHBIX K03 durmeHToB perpeccuu BETA o dopmyine (1.2.):

~_100xBETA
! Z\BETAJ.\
()

R?, B %. (1.2)

HpOFHO3 0o MOACJIM U OLICHKA €0 TOYHOCTH M HAACKHOCTHU. HpOFHOB
CpeHCOXKHMIAeMbIX 3HAYCHHUI IapaMeTpa MOXeT ObITh maH 1o mozenu (1.1.)
Wi TpaduKy JUHUH perpeccud. TOYHOCTh U HAJIe)KHOCTh MPOTHO3UPYEMOTO
S3HAYCHU ITapaMCTpa OICHHUBACTCA 95%-Mm AJOBCPUTCIbHBIM HHTCPBAJIOM:

Y =9t xmg, (1.3)
rie m, — CpeaHEeOXKHUIaeMble 3HaYeHNs apaMerpa Y.

JlocTaTo4HO OOJIBIION JOBEPHUTEIBHBIN HHTEPBAl XapaKTepeH Uil IO-
HCKOBOT'O MCCIICJIOBAHMs M3-3a MPHOIM3UTEIBHON OICHKH 3HAYCHUH (aKkTOpPOB
W MapaMeTpa B MaTpulle HabmoaeHui [1-5].

[lpuBenéHHBIE METOABI aHajdM3a CIOXKHBIX CHCTEM HCIIOJIb30BajIKCh
aBTOpaMH MOHOTpapuM B  HCCIEAOBAHUAX JaHHBIX  OMOMEIMIIMHCKON

uH(popMauu.

1.2. depMeHTHasa quarHocTuka nHGapKTa MUOKapaa

C HCIIOJIB30BAHUCM CTATHCTHYCCKUX MCTOJO0B

3a0oneBaHusl CepAECYHO-COCYIUCTON CUCTEMBI, IPEXKIE BCETO XPOHUYECKAS
cepreuHass HemoctatouyHocTh (XCH), wumemndeckass O0oyie3Hb cepana u
apTepuaibHasi TUIEPTEH3Us SBISIOTCS OCHOBHOM MPOOJIEeMOil 3paBOOXpaHEHHUSI
SKOHOMMYECKH Pa3BUTBHIX CTpaH M OyJeT TakoBOM B TeueHue Omvkaimumx 50
net. B cTpykrype oOmiell cMepTHOCTH 3TH 3a00JI€BaHUSI COCTaBISAIOT OoJee
MOJIOBUHBI Bcex ciydaeB. [Ipsmble 3arparbl Tonbko Ha Jsiedenne XCH Ha
npumMepe CIHIA cocrassitor 10 40 MUIIMap0B A0JIAPOB B TO/I.

B apcenane coBpeMeHHONM MEIUIMHBI €CTh HeMano 3((EKTUBHBIX
JMAarHOCTUYECKUX CPEACTB, OJHAKO YacThb M3 HUX HMHBA3WMBHA, ONAacHa Jis

nanmueHTa, a 4aCcTb AO0CTATOYHO CJOXXHA B OKCILTyaTalluh M HMCCT KpaﬁHC
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BBICOKYIO  LIEHy.  DOJNBIIMHCTBO  3TUX  CPEICTB  JIOCTYNHBI  JIMIIb
MHOTOIPO(PWIbHBIM TOCIUTAISAM M KPYIHBIM (KaK MpPaBHIO, KOMMEPUYECKHUM)
MEJUIMHCKUM IIEHTpaM M HEJOCTYIHBI OCHOBHOM 4YacTuh OOJbHBIX. OHON U3
INPUYUH CIIOKHUBIICHCS CUTyalluu SBIISIIOTCS HEBO3MOXXHOCTh M HEXKEJIaHHE
JHOJIeH MPOBOJUTH PAHHIOIO JIMArHOCTHKY — TPATUTh CBOM BPEMS W JICHEIKHBIE
CpelCcTBa HA MPOBEJCHUE JUIMTEIBHBIX M  BECbMAa  JOPOrOCTOSIIUX
00CJIEIOBaHHH.

VYyuthiBas MaciiTaObl HAJBUTAIONIEHCA «HEMH(PEKIMOHHON IMaHIEMUM
CepICYHO-COCYIUCTHIX 3a00JIEBaHUN COBpEMEHHAas MEAMIIMHA, OCOOCHHO Ha
YpOBHE €€ MEPBUYHOTO 3BEHA (TEPANEBTUUYECKHUI YYacTOK), JOJKHA OBIThH
BOOpY’KE€Ha MpPOCThIMM, O€30MacHbIMU ISl MauueHTa, 3(PQPEKTUBHBIMH U
HAJCKHBIMA METOJUKAaMH CBOEBPEMEHHOIO, N0 BO3MOXHOCTH, MaKCHUMAaJIbHO
PaHHETO BBIABIICHUS HAaUOOJIee pacpOCTPaHEHHBIX (POPM CEPAEUHO-COCYAUCTOM
natosioruv. OJHOM M3 TAaKUX METOAUK SIBWJIach (DEpMEHTHas JUArHOCTHKA,
OCHOBOM  KOTOpPOMl  ABWJIOCH OOHapy>K€HHE IOBBIIMICHHUS  COAEpPKaAHUSA
riyTaMUHOIIaBeNeBoykcycHo Tpancamuuasbl (I'[T) mpu octpom mnepuoze
uH(papKTa MUOKapa

IIpu pepMeHTHON TUArHOCTHKE OCHOBHOE BHUMAHHE YJEISAETCS U3yUYEHUIO
U3MEHeHUs crieayronmx mnokazarenei: AcAT (acmapraramuHoTpaHcdepasa),
AJAT (amanmnamuHoTpancdepasa) u JI/II' (makTataernaporeHasa).

B TunuuHpIX ciay4asx ocTporo MH(papKTa MHOKapAa aKTUBHOCTb OOIIeH
ceiBopoTouyHOM JI/II" yBenmuuBaercs uepe3 24-48 4, 10cTUraeT MakKCUMaJbHOIO
YpOBHSI, TIpeBbIIas 3a 3-6 nuei HopMmy B 2-10 pa3, u HopMmanusyercs uepes §-14
nHed. Haubonee Bbicokass akTuBHOCTH JIJIIT oOHapyxkeHa y OOJBHBIX
MH(}APKTOM MHOKap/a, BIOCIEACTBUM YMEPIIUX OT pa3pbiBa CEP/iLia, B CBSI3U C
YeM IIPeJIaracTcsi paclCHUBAaTh 3HAYUTEIIBHOE YBEIMYEHUE aKTUBHOCTH JIJ(I
Kak (hakTop pHucKa BOZHMKHOBEHUSI aHEBPU3MBI U pa3phiBa cep/iia. AKTUBHOCTb
obme#t JI/II" mpu mupapkTe MrOKap/a MOBBIMIACTCSA TJIABHBIM 00pa3oM 3a CUET
TepMOCTaOMIBbHOM  (pakunu, KOTOpash BO3pacTaeT B 3aBUCHUMOCTH  OT
oOmupHOCTH Hekpo3a. Haumbonee BbIpaXXeHHOE M JJIMTEIBHOE YCHUIICHUE
aKTUBHOCTU TepMocTabmibHOM (pakuuu  JIJAIT orMeuanoch y OOJBHBIX
TpaHCMypaJdbHbIM HHGapkToM MuoKapaa. I[lpu 53ToM MakcuMallbHblE €€
BEJIMYMHBI B 1,5 pa3a Oosbliie Mo CpaBHEHUIO C HOPMOIT [6].
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JlnarHocTUYECKUE MEPOIPHUATHS Tpu HH(PApKTe MHOKapAa MOTYT OBITh
pas3ziefieHbl Ha JIBE TPYIIBL: COOCTBEHHO NUArHOCTHKAa MH(papKTa MUOKapaa u
JMarHOCTUKA BEIWYMHBI TOPAXKEHUSI MBIIINBI CEPALlA U MOCIEAYIOMNX €€
n3MeHeHnl. K mepBoil rpynmne OMarHOCTUYECKUX MEPOIPUATHN OTHOCSTCSA
anekTpokapauorpadus W ¢GepMeHTHas  JIMarHocTHKa, KO  BTOpOM -
IpeKapAHaIbHOE KApTUPOBAHUE CEpPJLa C HCIOJIb30BAHUEM MHOMXECTBEHHBIX
OTBEJICHUI I PErucTpallMd MNpeKapAuadbHbIX WM SHAOKpHanbHbIX OKIT,
u3MeHeHue akTtuBHOCcTH u3odepmeHToB, KOK B KkpoBM U pagmon3oTomHas
BU3yanu3alus octporo HH@apkra Muokapaa. C HOMOIIbIO HOCIEAHUX TPEX
OCHOBHBIX METOJIOB YJAJIOCh HE TOJIBKO KOJUYECTBEHHO ONPEIEIUTH pa3sMep
NOPAKEHHOI'0 ydacTKa CepAla, HO M JWHAMHMKY [poLecca IIPU OCTPOH
KopoHapHOil katacTpode. OcCoOEHHO XOpOoIIHe pPe3yJabTaThl MOTYT OBIThH
MOJIY4E€HBI TPU UX KOMILIEKCHOM HCIIOIb30BaHUU.

B uenom maroreHe3 ocTtporo wuH(papKTa MHUOKAapAa MPeIoaraet
CJIEIYIOLIME ATAIbl PA3BUTHSL:

1) Mmexanu3mbl (POPMUPOBAHUS OCTPOI KOPOHAPHOU HEAOCTATOYHOCTH;

2) wMeraboJuYecKue M MaToMOp(OTOTHYECKUE MEXaHU3Mbl Pa3BUTHS
KJIETOYHOT'O TOBPEXKIEHUS B 30HE OCTPOM uiemMuu U Oyayuiero uHgpapkra
MUOKap/a;

3) akTtuBamMs  HEUPOryMOpalbHBIX  (PAKTOPOB, YYACTBYIOUIMX B
(GopMUPOBAaHUN OTBETHO-aJaNTHBHBIX pEAKUUl Ha YpPOBHE LIEJIOCTHOTO
opraHu3ma.

ABTOpamMu MOHOTrpadguu TMOJyuyeHa KOppensiuoHHas Matpuna (tabn.l),
coJieprKalliasi OCHOBHbIE MOKa3aTean (PepMEHTHON TUArHOCTUKH MallUeHTOB MpU

uH(papkre Muokapaa [7].
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Tabmuma 1

[TokazaTenu pepMEHTHON TUATHOCTUKH
uH(papKTa MHOKapa

Ne AcAT AnAT JIAT Y, %
1 237 150 700 82
2 205 189 720 85
3 300 173 725 90
4 174 110 830 83
5 300 189 745 91
6 500 205 900 96
7 480 150 790 92
8 800 300 1050 94
9 450 284 895 97
10 322 126 724 89

I[J'ISI 06pa6OTKI/I JaHHBIX HMCIIOJIB30BaJICs pel"peCCI/IOHHblf/'I dHaJIu3 B IIAKCTC

STATISTICA 6.0 [8]. B wMHOrohakTOopHOW pPETPECCHOHHON  MOJEIH

(Relate\Multiple regression) 3aBUCHMOW TEpeMEHHOHN sBisieTcsl Y — CTENCHb

IIPOrpPECCUPOBAaHUs  3a00JIeBaHUsI B MPOILEHTAX, a  HE3aBUCUMBIMU

nepemeHHbIME ((pakTopamu) — ACAT, AnAT u JIII'. Ha puc.1.1 npeacrasnena

Ta6HI/IHa OKCIICPUMCHTAJIbHBIX JaAHHBIX.

Qsin [psera Bea Boraska Dopmar Awany [pajnca Cepsnc Jawee Orro Cnpsska

DEE SR F BB o - | @b =
I jmv\n1g\§§

& [lanmuie: Tabmisa garrenct (10v = 10¢)

1 2 3 4 5 3 7 8
Warl Var2 Ward Ward Vars Wark War? Varg Warld Varld
237

205
300
174
300
500
480
800
450
322

a|m‘m‘\4 m‘m|h‘m|m‘—

Puc.1.1 DkcnepuMmeHTanbHbIC TaHHBIE

[Tocne mporeaypbl BhIOOpa 3aBUCHUMBIX M HE3aBHUCHUMBIX MEPEMEHHBIX H

Haxatuss kHomkum OK  (puc.1.2) STATISTICA Bwimaér pe3ysbTarhbl

MHOECTBEHHOU perpeccuu (puc.1.3).
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He:33BHEMMEIE NEEMEHHEIE:
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~
MiETEpiEe ‘J3EHCHIMBIE MEDEMEHHbIE,
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(B, s (A [ EESTY (R Sa e (T CpEaHi ‘4
ananiza

\1-3

H MHoxecTBenHas perpeccwn: Tabanua gaHneix1

BhicTpsIA 1 NononHHTENEHD }

E MeperetHee

Ward

Hezagucumeie: Warl Ward

JaBHCUbIE:

C. Tarse OBie PEMPECCHOHHEE MOZENH b pa3nens YryBASHHEE METodk
aHaniza

|7 - =)

=
Otmena

E Onupn =

E} HarHee
i 4| & B

r

ol o

Yaanerue M1
* MocTpouHos
" MonapHos

" 3amena
CPEAHMM

Puc.1.2. IIpouenypa Be1OOpa nmepeMeHHbIX

u Pe3yabTaThl MHOWECTBEHHOM perpeccHH: Tabinua JaHHbIX ]

PeSymeTaATH MHOM. PePhacoMd

Sap._ nepen. I Vard Myowecr. B = [ 78EZ73Z3
RZ= ,Bleg535e
oo Habm. @ 10 cropperT. RE= 4F493534
CraHgapTHas cwdBra omeHHM: 3,961218774

CeoB.wmesm: £3,031857297 Cr.owsfra: 14,09420

F = 3,2173458

coo= 3,6
p = ,bl03875
&) = 5,8355 p = 0011

Tarl Bera=,&00 Tar? Bera=,3263

(EETeTeHEN THaUMMEHe BerTa)

Ward Bera=-,14

Beigenaeteii ypoeeHs sHaudrocTy: |05 E

BbIcTpRIiA ,ElononHuTeano] OcTaTku/Npenck asaHHe e/ Hatnog aeree 3Hauer-|uq]

MHroroeas Tatinuua perpeccuu |

Puc.1.3. Pe3ynbTarel MHOXECTBEHHOU perpeccuu
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] Workbook1® = "
£3 Mror perpecciy ANA 3aeMcUMOR nepemerHon; Yard (Tabnumy
= MHO®ECTEEHHA

223 PesynsTam R= 78527929 R2= B16B6356 Croppextup. R2= 42455534
Viroros Fi{36)=3,2173 p< 103558 CraHg,. ownbra ouenkw: 39612
T BETA CT,D,.OLLI.‘ B [Crn.Ow. ‘ t(B) | p-ypoE

N=10 EETA B

Ce.uneH | G3,09186 14 09420 5 895463| 0,0010¢

Warl 0600340 0504076 001676 001407 1,190971 02786

Ward 0,362796 0,395896 003035 003312 0916392 032480

-0,140532 0500614 000856 002337 -0,280719 07853

Puc.1.4. Utorosas Tabnuiia perpeccuu
Ha puc. 1.4 nan aucnepcuOHHBIN aHaIU3 MOJIENH, U3 KOTOPOTO CIIEIYET,
yTo MoJenb pgoctoBepHa (p=0,1). U3 puc. 1.4  BugHO, YTO MOJEIb
nHpOpMaTHBHa, MOCKONbKY R?=0,616 (6ombme 0,5), a cTangapTHas omuOKa
MIPOTHO3a BO3MOXKHBIX 3HaueHUM mapamerpa So=14,094 u cpeaHeoKugaeMbIX

3HAYEHHM ITapaMmeTpa

S, 14,094
m, =20 — 2" 30,
Y un o 10

Takyro MoA€ENb MOKHO PUMEHSATD ISl PELICHUS 3aa4 UCCIIETOBAHUS.

HtoroBas mozenb (GepMEHTHON TUArHOCTHKU MH(apKTa MUOKapJia B BUJIE
JIMHEWHOTO YPABHEHUS PETPECCUU UMEET BU:

Y=83,092+ 0,016 AcAT+0,031AnAT-0,006JI1T.

Haiinennass 3aBUCMMOCTb  aJE€KBATHO OIKUCBIBAET OKCIEPUMEHT W
IIO3BOJIAET «IPOTHO3UPOBATHY 3HAYCHHs 3aBUCHMBIX IIEPEMEHHBIX, TO €CTb
PETrPECCUOHHBIN aHAIN3, TIOMUMO TOIO 4YTO OH IIO3BOJISIET KOJMYECTBEHHO
ONUCHIBATh  3aBUCHMOCTb MEXKIY [EPEMEHHBIMH, JaeT BO3MOYKHOCTH
IIPOTHO3UPOBATh 3HAYEHHs 3aBUCHMBIX IIEPEMEHHBIX, — IIOACTaBJIsAs B
HallIeHHY10 (OpMyIly 3HAYCHHs] HE3aBUCHUMBIX MEPEMEHHBIX, MOKHO MOJIy4aTh
IIPOTHO3 3HAYEHUN 3aBUCHUMBIX. [Ipy 3TOM cieayeTr MOMHUTB, YTO MOCTPOEHHAS
MOJENb <JIOKAJIbHA», TO €CTh IOJy4YeHa I HEKOTOPBIX BIIOJIHE KOHKPETHBIX
3HAYEHUN TEPEeMEHHBIX. OKCTpPAmoJsilusl pe3yJbTaTOB MOJENIU Ha Ooiee
HIMPOKHE OOJACTH 3HAYEHUW TEPEMEHHBIX MOXKET MPUBECTH K OIIMOOYHBIM

BBIBOJAaM.
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I'JIABA 2 . HEUPOCETEBBIE TEXHOJIOT MU
I AHAJIM3A 1 OBPABOTKHN MEANLWHCKUX JAHHBIX

CoBpeMeHHbIE  MH(POPMALIMOHHBIE TEXHOJOTHUU TO3BOJIAIOT BHIUTH Ha
KaueCTBEHHO HOBBIM YpOBEHb MPEACTABICHUS TeUueHUs 3a00JeBaHus, a UMEHHO
BU3yaJIbHO, HAa OCHOBE COOTBETCTBYIOLIMX MATEMATHUYECKUX MOJECIEH,
IIPOCTPAHCTBEHHO CMOJEIUPOBATh THUIIOBOE PA3BUTHE MATOJIOIMYECKOIO
nporecca nmpu KOHKpPETHOM 3a0oisieBanuu. [Ipu 3TOM oco0oe MecTo 3aHHUMArOT
TaK Ha3bIBaeMble camooOyyarouecs uHTeiiekTyaibable cuctembl (CHUC). Onu
OCHOBaHbl Ha METOJaX AaBTOMATHYECKOW KiaccuuKaluyu CUTyaluil u3
peasbHOM MEIUIIMHCKOW MPAaKTHUKUA WM Ha METoJax OOy4eHHs Ha MpHUMepax.
HaubGonee sipkuit npumep CUC — uckyccTBEeHHbIE HEUPOHHBIE CETH.

UckycctBennbie Helponnble cetn (MHC; artificial neural networks)
MPEICTABIISIOT cobou HEJIMHENHYO CHUCTEMY, MO3BOJISIOIIYIO
KJacCU(UIIMPOBaTh J@HHBIE TOpa3o JIydille, 4eM OOBIYHO HCIOIb3yEMbIC
JUHEWHbIE MeToAbl. B mpuiioxenun k mMeauuuHckod nuarHoctuke MHC parot
BO3MOKHOCTh 3HAYUTEIILHO TTOBBICUTH CIIEIU(PUIHOCTH METOJIa, HE CHIIKAS €T0
YyBCTBUTEIIBHOCTb.

HaubGomnee BaxapiM ormimuuneM MWMHC oT  ocTaldbHBIX  METOIOB
MIPOTHO3UPOBAHUS SIBJISIETCS BO3MOXHOCTh KOHCTPYMPOBAHHSI CaMHUM BpPadoOM-
CHEHHUAINCTOM, KOTOPBIM MOXET Mepenarb HEUPOHHOW CETH  CBOU
WHIUBUTyaJIbHBIN OTBIT M OMBIT CBOUX KOJIJIET UM 00y4aTh CETh HA PEasbHbIX
JAHHBIX, TIOJIYYCHHBIX TyTeM HaOmoneHuid. HeWpoHHBIE CeTH CIOCOOHBI
IPUHUMATh PEUICHHS, OCHOBBIBAACh HA BBIABISIEMBIX HMMH  CKPBITBIX
3aKOHOMEPHOCTSAX B MHOTOMEPHBIX JAaHHBIX. [10J0KUTEIBHOE OTIMYUTEIBHOE
ceoricteo MHC cocrour B TOM, YTO OHU HE MNPOTPAMMHUPYIOTCA, T.€. HE
UCIIOJIb3YIOT HUKAKUX MPaBUJI BhIBOJIA JJIsi IOCTAHOBKHM JMArHo3a, a 00y4yaroTcs
nenate 3TO Ha npumepax. B psage cimywaee MHC moryr nemoHCTpHpoBaTh
YAUBUTEIbHBIE CBOMCTBA, MPUCYIIIME MO3TY UEJIOBEKA, B TOM UHCJIE OTHICKUBATH

3aKOHOMCPHOCTH B 3allyTaHHBIX JaHHBIX.
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[pyroe, He MeHee Ba)XHOE, CBOMCTBO HEUPOHHOW CETH COCTOUT B
CIIOCOOHOCTH K 00y4YeHUIO U 0000IIEHUIO MOTy4YeHHbIX 3HaHui. CeTh o0magaeT
YyepTaMu, TaK Ha3bIBAEMOI'0 UCKYCCTBEHHOr0 MHTe/UIekTa. HarpenupoBanHas Ha
OTPaHMYEHHOM  MHOXKECTBe  OOydaronux  BbIOOPOK, oOHa  0000mIaer
HAaKOIUIEHHYI0 HMH(QOpMAalUI0 U  BbIpadaThIBAET OXKHUJAEMYIO  PEAKIIHIO
IPUMEHUTENBHO K JaHHBIM, HE 00pabaThIBaBIIMMCS B IpoIiecce OOYUECHHUS.

HecmoTpss Ha 3HAuMTENBHOE KOJMYECTBO YK€ HU3BECTHBIX IPUMEPOB
IIPaKTUYECKOTIO MPUIIOKEHHSI HCKYCCTBEHHBIX HEMPOHHBIX CETEH, BOBMOXHOCTH
UX JaJbHEUIIEro WCIOJb30BaHUSA JUIsi OOpaOOTKM MEIMLHUHCKUX JIaHHBIX
OKOHYATEIbHO HE HCUEPIIaHbl, U MOXKHO Mpeanonoxurs, yro MHC eme B
TEYEHHE MHOTUX JIET OyJIyT OJHUM M3 OCHOBHBIX MHCTPYMEHTOB MOJJAEPKKHU
NPUHATUS PELICHUHA B YCIOBHUAX OTCYTCTBHSI TOYHBIX MOJEIEH pPEATbHBIX

MIPOLIECCOB U SIBJICHUU.

2.1. UckyccTBEHHBIE HEUPOHHBIE CETH: CTPOCHHE,

OPUHIMIBI paOOTHI U 00yUYeHne

HckyccTBEHHON HEMPOHHOM CETHhIO HA3BIBAOT HEKOTOPOE YCTPOMCTBO,
cocrosiliiee #W3 OOJBIIOTO YKCIa TMPOCTHIX MapajljIeIbHO pabOTaroNIuX
MPOIIECCOPHBIX AIEMEHTOB — HEMPOHOB, COCIMHEHHBIX aJallTUBHBIMU JTMHUSMHU
nepenaun uHbopmanuu. Pabota HelipoceTH 3akiro4yaeTcs B MpeoOpa3zoBaHUU
BXOZHOTO BEKTOpPA — MCXOJHBIC JAHHBIE — B BBIXOJHOM BEKTOP — MOJYYEHHOE
pemienue [9]. B HacTosimiee Bpemsi pa3pabOTaHO HECKOJIBKO BHJIOB
MCKYCCTBEHHBIX HEUPOHHBIX ceTeil. Hambomnee momynsspHbBIMU U3 HUX SBISIOTCS
MHorocyornbii nepcentpoH (MCIT) u cets KoxoHeHa.

Ha puc. 2.1 npencraBnena cxema crpoenuss MCII. Bxognoit cnoit (croit 1)
— rpynna cszei, mo kotopeiM MHC momydaer mHdopmanuio u3 BHEIIHETO
Mupa 3anauu [9]. IIpomexxyTounsblii ciioi (cioi 2) — rpynmna cBs3ei, KoTopas
o0OecrieynBaeT  BO3MOXKHOCTh ~ MOJEIUPOBAHUS  HEIMHEMHBIX  (QYHKIHUM.
BoixomHoi cioit (cioit K) — rpyrina BEIXOAHBIX CBfA3€H, ¢ KOTOPBIX CHUMAIOTCS

BbIAaBaACMBbIC CCTBIO CUTHAJIBI.
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CeTb MOJO0HOM CTPYKTYpPhI MOKET MOJCIUPOBATh (DYHKIUIO MPAKTHUECKU
000 CTETMEeHH CIOKHOCTU. UHCIIO CITOEB M YHMCIIO 3JEMEHTOB B KaXIOM CIIOE
OTIPEENSIETCS CIOKHOCTBIO (PYHKIIMM U TMOJOMPACTCS AMIUPUYECKH B XOJE
peleHus KOHKpeTHOM 3adaud. Ha mpakTuke co3maHue moJl0OHOW CTPYKTYpbI
OCYUIIECTBJISIETCS.  MPOTPAaMMHBIMU  cpeAcTBaMu. B Hacrosimee  Bpems
CYIIECTBYET OOJIBIIOE KOJMYECTBO MPOTPAMMHBIX MPOAYKTOB, SMYIUPYIOLIUX
HelpoceTeBbie aNroOpuTMbI 00padboTku nHpopmanuu [10].

Ha puc 2.2. mpencrasieHa cxeMa CTpPOEHUSI CAMOOPTaHU3YIOIIEUCS KapThl
npusHakoB (cetb SOFM — Self- Organizing Feature Map) — cetn Koxonena: a —
BXOJIHBIE 3JIEMEHTHI (IIPEJHa3HAuUEHbl TOJIBKO JUISl TOTO, YTOOBI pacrpeneisaTh
BXOJHBIE JaHHBbIE MEXJIy BBIXOJHBIMH DJJEMEHTaMM); O — BbBIXOJHbBIE
(kJacTepHbIE) AIEMEHTHI BBICTYMAIOT B POJIM KapThl MPU3HAKOB MPOCTPAHCTBA
BXOJIHBIX JIaHHBIX.

Breixoasl mogo0HOM ceTH TOMKHBI TPaHC(HOPMUPOBATHCS B HEKOTOPYIO
HNOHATHYIO (opMy, OOYyCIOBIEHHYIO IpoleccoM oOydeHus. Hampumep, npu
UCIIOJIb30BAHUU TakeTa mporpaMMmHbIXx MpoaykToB "Excel Neural Package"
OTBET CETH  TMpPEACTAaBIsIET Cco0OW  TomoJiorMueckyro  kapty.  Kapra
MOXET OBITh MIpEACTaBlICHa B JUHEUHOU (puc. 2.3 a) win AByXMEpHOU (puc.
2.3 6) dopme, koTopasi 3amaeTcsl MOJb3oBaTeaeM. S[4eHKH TOMOJIOTHYECKOM
KapThl 0003HAYAIOTCS JIATHHCKUMH OyKBaMu. B 3aBHCHMOCTH OT KOH(UTYpaIiu
KapThl Kaas siueiika MOXKET MO3UIIMOHUPOBATHCS OJHUM (TOJIBKO OYKBBI, pUC.
2.3 6) unu nBymsa (OykBa + mudpa, puc. 2.3 a) ungekcamu. [Ipu nonydenun
OTBETa OT CETU Ha KapTe BBLAEISAIOTCSA TOJBKO 3alojHEHHbIE suelku. Tak, Ha
puc. 2.3 npu kKoHpuUrypauu cetu «4 Ha 4» (puc 2.2 a) Ha KapTe OTMEYEHO 7

AYEEK, XOTS TEOPETUUECKU BO3MOXKHOE KOJIMYECTBO paBHO 16.
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Cerp KoxoHeHa, oOyyaschb Ha 0a3e MJaHHBIX, CIOCOOHAa MOCTPOUTH

JIBYMEPHOE
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OTOOpa)XEHWE  MHOTOMEPHBIX JAHHBIX C MHUHHUMAJIBHO  BO3MO>XHBIMU
uckakeHussMu (puc. 2.3). Takue camMOOpraHu3yrIIHMECs KapTbl COXPaHSIOT
JOKAJIbHYI0 TOIOJIOTMIO JIaHHBIX - OJM30CTh Ha KapTe MOApa3syMeBaeT U
OJM30CTh B MCXOJAHOM IHpOCTpaHCTBe 0a3bl JaHHBIX. CeTh KoXOHEHa MOXKeT
pacro3HaBaTh KJIACTEPhI B JaHHBIX, @ TAK)KE YCTaHABIMBATh OJIM30CTh KJIAcCOB,
T.6. pEAIN3yeT OJHO W3 CBOMCTB HCKYCCTBEHHBIX HEHPOHHBIX CETEU -
000011IeHre o0 MOJ00UI0 M OJTHO M3 BO3MOKHBIX NMPUMEHEHHH TakuxX ceTel —
pa3BeOYHbBINA aHAIN3 JaHHbIX [11].

OtBercTBeHHBIM MOMeHTOM pabotel ¢ MHC sBnsercs mnpencraBieHue
oOydJaromux JaHHbIX. HelpoceTu oOnepupyroT UYHCIOBOM HHPOPMAIIUECH.
WNudopmarnus, Ha OCHOBaHUU KOTOPOW HEHPOCETh JOJHKHA 1aBaTh OTBET, MOYKET
OBITh CaMOT0 Pa3HOOOPAa3HOTO BHJA: TEPMHHBI, OMMCHIBAIOIIME KaKHE-JINOO
CUTyalluM, 4YHCIA pa3JIMYHOrO BHJA W BEIUYHMHBL, TpapuKH, [ABYX- H
TpexXMepHble H300paxeHus u T.4. [l03TOMy BO3HUKAET HEOOXOAUMOCTD
KOPPEKTHOTO MPEJCTABICHUS 3TOW MH(OPMALIUK B BUJE YUCEI, COXPAHSIOMINX
CMBICJI M BHYTPEHHHE B3aUMOCBS3M JIaHHBIX, T.€. NMPUXOAMUTCA TNpUOEraTh K
AJIEMEHTAPHOM YMCIIOBOW KOJUPOBKE.

Ha puc. 2.4 noka3zan mexanusMm JeictBusi cetu Koxonena npu pabote ¢
0a30i1 naHHbBIX. BRIOOp THIIA CETH 3aBUCUT OT XapaKTepa MOCTaBIECHHOM 3a1a4u.
[Ipn pemieHun 3aga4 NPOTHO3UPOBAHMS M KIACCU(PHUKAMU 4Yalle BCEro
WCITOJIB3YIOTCSl TIEPCENTPOHBI; MPU PELICHWH 3aad KaTeropu3alH JTaHHBIX
yale Bcero npuMensiercs cetb Koxonena [12].

OTu ABE MHTEJUIEKTyalbHbIE 3aJauM (KJIACCU(PUKALHUIO U KATEropU3alHuio
JAHHBIX) CJEYeT OTIMYaTh JIPYT OT Apyra. TepMUH KJIACC MOXKHO OMPEIEIUTh
KaK COBOKYIHOCTh ~ MPEIMETOB WJIM TMOHATUA (00pa3oB), BbIAEJIECHHBIX
U CTPYNIHUPOBAHHBIX MO OMNPEACICHHBIM MpU3HAKaM WIM NpaBwiaM. TepMuH
KJIacCU(pUKalus TOapa3yMeBaeT OTHECEHHWE HEKOTOpOoro olpasa K Kiaccy,
BBITNOJIHSAEMOE MO 3TUM (HOPMAJILHBIM MPaBUJIAM 110 COBOKYITHOCTU MPHU3HAKOB.
Kareropus xe (ecnu oTBIEYBCS OT crnienupudeckoro Guiaocohckoro xapaxkrepa
ATOrO0 TOHSTHS) ONpENENseT JHIIb HEKOTOpbhle oOlIue CBOWCTBA 00pa3oB U

CBA3U MCXKOY HUMMH.
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Puc. 2.4. Mexanusm aeiictBus cetu KoxoHeHna npu padote ¢ 0a30i JaHHBIX

3amava KaTreropusaluu, T.€. ONMpeaesieHrss OTHOUICHUSI JaHHOro oOpasa K
HEKOTOPOM KaTeropuu, ropa3/io MEHEE OIpEesieHa, YeM 3ajladya OTHOLIEHUS K
Kiaccy. ['paHunbl  pa3nUyHBIX  KaTErOpWil  SIBISIOTCA  HEYETKUMH,
pacIUIbIBUYATBIMU, U OOBIYHO CaMa KaTeropusi IOHUMAETCs He yepe3 (hopMalibHOe
ompeJiesieHHe, a TOJIbKO B CPABHEHUHU C IPYTUMH KaTETOPUSIMU.

['panHunbl KJIACCOB, HAMPOTUB, OIMPEACNICHBI JAOCTaTOYHO TOYHO - 00pa3
OTHOCHUTCS K IJAHHOMY KJIacCy, €CJIM U3BECTHO, YTO OH 00JajaeT HeoOX0AUMbIM
YUCJIOM MPU3HAKOB, XapaKTEPHBIX 7151 3TOrO Kiacca [13]. Ha puc.2.4:

a) HECTPYKTYPUPOBAHHBIN MacCUB 0a3bl TaHHBIX (HA0OP JIOOBIX JAaHHBIX, B
mo00M  ucciaeayemMoil  o0iacTH - Ype3BbIYAMHO Ba)KHas OCOOCHHOCTh
HEUPOCETEBBIX  MPOTpaMM, TMO3BOJSIONIMX  peIIaTh  JIFOObIE  BOIPOCHI
KJIacCU(DHUKAIIMY U KaTeropu3alimn);

0, B, T') 9TaIlbl KJIACTEPHOTO aHAJN3a JAHHBIX.

Xapaktep 0Oy4eHHsS] 3aBHUCUT OT BBIOpaHHOTO THMa ceTu. (i paboThl C
MHOT'OCJIOWHBIM TIEPCENITPOHOM HMCIOJIB3YyEeTCsl «oOydeHue ¢ yuurenem». [lpu
ATOM CIocobe 00ydeHUsI TOTOBUTCS HA0Op MAHHBIX, MPEICTaBIISIIONIUX COOOM
pAn HaAOJNIOAEHUM, NJII KOTOPBIX YKa3aHbl 3HAYEHUS BXOJHBIX M BBIXOJIHBIX
nepeMeHHbIX (ycioBus 3agaun — oTBeT). CeTh yUWUTCS yCTaHABIMBAaTh CBS3b

mexay Humu [ 14]. Ha puc. 2.5 npencraBnena cxema ooyuennst MTHC.
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Puc. 2.5. Cxema 00y4eHMs] ICKYCCTBEHHON HEHPOHHOM CETH

BaxxapiM MOMEHTOM pPabOThI ¢ WCKYCCTBEHHBIMH HEHPOHHBIMHU CETSIMHU
SBIISICTCS TpEACTaBlIeHHWE OOydJarommx JOaHHbIX. Helipocetn omnepupyroT
yucioBoi nHpopmanreil. JlaHHble, HA OCHOBAaHUU KOTOPBIX HEHPOCETh JAOJHKHA
JaBaTb OTBET, MOXET OBITb CaMOro pPa3HOOOpPAa3HOro BUJA: TEPMHUHBI,
ONMKCHIBAIOIINE KAaKUE-TMOO CHUTyallud, YUCJA PAa3IMYHOTO BUJA U BEIWYUHBI,
rpaduku, ABYyX- U TPEXMEPHbIC U300PAKEHUS U T. 1.

[ToaToMy BO3HMKAaeT HEOOXOAMMOCTH KOPPEKTHOTO MPEICTABICHHS ITOU
uH(OpPMAITUU B BUJIC YHCEI, COXPAHSIIONINX CMBICT U BHYTPEHHHUE B3aMMOCBSI3H
JTAHHBIX, T.€. MPUXOAUTCS TpHUOEraTh K SJIEMEHTAPHOW YHUCIOBOW KOIMPOBKE
[14].

Hekotopble 0cOOEHHOCTH KOAWpOBaHUS HHGPOPMAIMKM TPH TMPOBEIACHUU
METUKO-OMOJIOTUYECKUX UCCIIEOBAaHUN ObLTH pa3paboTaHbl W
YCOBEPIICHCTBOBaHbI B XOJ€ HAyuyHBIX wuccienoBanuii. OOydeHue ceTu
MPOU3BOJIUTCS CIEAYIONIUM 00pa3oM: 0a3a MaHHBIX (HA0Op OOydarouux map)
JENUTCS Ha JBE HEPaBHBIE YaCTH; OOJBIIYI0O YacTh HCIHOIB3YIOT Kak
00y4aroIIyto, a MEHBIITYI0 KaK TECTUPYIONIYI0 0a3y; oOy4aromas 06a3a BBOJIUTCS
B HeWpoceTh, CETh JAET OTBET; €CJIM OTBEThl CETH COBMAAAIOT C IKCHEPTHOM
OIICHKOW — ceTh oOydeHa; eciu OImMOKa BeIMKa, TO MPOIecC OO0ydeHHUS
MOBTOpSIETCST 1O TeX Top, TMoKa He OyIeT TMOJy4eH pe3yJbTarT,
YVAOBJIECTBOPSIOMIMK  Tosib30oBarens. Ilpu  pabore ¢ cerbto  KoxoHena
UCIIOJIB3YyeTCsl «o0ydueHue 0e3 yuurtens». [Iporecc oOydeHus, mpu KOTOPOM Ha

BXOL HGprOHHOfI CCTH IMOAANOTCA AAaHHBLIC, COJACPIKAIIMUC TOJIBKO 3HAYCHHUSA
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BXOJHBIX TMEPEMEHHBIX. Takue anropuTMbl MpEeAHA3HAUYECHBI IS HAXOXKICHUS
KJIACTEPOB BO BXOJIHBIX JaHHBIX [13].

Kputepuem noctwkenus 1enu (oOydeHHE CETH) CUMTACTCS pe3yJbTar
TECTUPOBAHUS HAaOOPOM IPUMEPOB C U3BECTHBIMH OTBETAMHM, HE BXOISIIMMH B

oOyuaroryro BIOOPKY [14].

2.2. HelipoceTeBble MOIXOAbI

00paboTKK MEAUIIMHCKON HHPOpMAITUU

[Ipexxne yem mpuUCTynUTh K paboTe ¢ HEWPOHHOU CEThIO, UCCIEI0BATEIIO
HEOOXOMMO CO3/1aTh 3a/Ia4YHUK WJIM METUIUHCKYI0 0a3y JaHHBIX (00y4arolryro
BbIOOpKY). Takas 6a3a oObI4HO (hopMupyeTcs B BUAE TAOIUIBI U COCTOUT W3
HEKOTOPOI0 KOJIMYECTBA MPUMEPOB, OOJANAIOMIMX MHOTMMH CBOMCTBAMH H
O0COOEHHOCTSIMU (NIPU3HAKAMU) M, B 3aBUCHMOCTH OT 33Jla4d, HMMEIOUIUX
pe3ynbTaT (pe3ysibTaThl) BEIUMCICHUS MO0 KaXKIOMY npumepy. B cBoro ouepens,
OPU3HAKK MOTYT HOCUTBH Pa3jMuYHBbIM XapakTep W OBbITh: CYIIECTBEHHBIMH U
BTOPOCTEIIEHHBIMU; KAaYECTBEHHBIMU M  KOJIMYECTBEHHBIMH; IEPBUYHBIMU U
BTOPUYHBIMU U T.1. [15-18]. IIpu 3TOM 17151 pabOTHI ¢ HEMPOHHO CEThIO (OIAThH
€ B 3aBUCHUMOCTH OT MOCTaBJICHHOM 3a/lauu) K BbIOOpPKE HE NPEIbSBIACTCS
TaKO€ KOJMYECTBO JKECTKUX TpeOOBaHUM, KakK, Hampumep, Mpu padoTe c
TpaJAUIIMOHHBIMU MeTofaMu 00paboTtku uHbopmaruu. CTpyKTypa TaOIUIIBI

OKCIICPUMCHTAJIbHBIX JAHHBIX IIPUBCACHA B Tabn.2.

Tabmuma 2
baza manubIx
HcxonHbie mpu3HaKu Pesynbrarsl
OO0BEKTEI
Xp | Xo | e [X [ eee [ Xy | Y2 || Y
X! Xt Xy . X Xy | Y] Y,
2 2 2 2 2 2 2
X Xp Xy e X Xy | Y1 Y,
X' X, Xy oo X5 Xy | Y Y
N N N N N N N
X Xp  Xp e Xy e Xy | YooY
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Takas tabmuna coxepxkuT N mpuMepoB, A XapaKTEPUCTHUKUA KOTOPBIX
UCIIOJIB3YETCSI HEKOTOPOE KOJMYECTBO MpU3HAKoB (paBHoe M) u mo 3apanee
W3BECTHOMY KOJIMYECTBY pe3yNbTaToB (paBHOE P).

Jlist popMupoBaHust TakoW TaOIHIBI HEOOXOAUMO OOpaTUTh BHUMAaHHUE Ha
KOJIMYECTBO MPUMEPOB (UeM HMX OOJIbIle, TEM TOYHEE PE3yIbTaT BHIYMCICHUS);
Ha UH(QOPMATUBHYIO 3arpy3Ky Habopa MPU3HAKOB: IJIs Haudajga pabOThl Jydlle
B35Th KaK MOKHO OOJIbIIE MPU3HAKOB (BIIOCIEACTBUH ATOT HAOOP MOKHO OyneT
COKPATHUTh), MPU ATOM HX KOJUYECTBO OIPAHMYMBACTCS JIUIIb BO3MOKHOCTSIMU
MIPOTPaMMHOTO 00€CTICUEHUSI.

HeiiponHast ceth crocoOHa o0OydaThCs PENICHUIO 3aJayd Ha OCHOBAHUU
Takou oOyyarolel BHIOOpKH — "3a1ayHuka’, cocrosiero u3 Habopa nap "Bxona—
TpeOyeMbIil BBIXOA'", W Jajee MOXKET pelniaTb MNPUMEPhl, HE BXOJAIIUE B
obOyuaromyro BbIOOpky [19, 20]. Ilpu 3TOoM mporecc oOydeHUs] TPEACTaBIsSCT
co00il aBTOMaTUYECKHII MOUCK 3aKOHOMEPHOCTH MEXIY JaHHBIMH M 3apaHee
M3BECTHBIM PE3yJIbTaTOM B oOydaroiei Beioopke. [Ipumepsl U3 npeaiokeHHOM
BBIOOPKH MPEABSBISIIOTCS HEUPOCETEBOM MOJENH, a HEHUpPOHBI, Moiydas IO
BXOJHBIM CBS3SIM CUTHAJIBI - "yCJIOBUS TpuMepa, mpeoOdpa3yroT Ux, HECKOJIBKO
pa3 OOMEHHUBAIOTCS MPEOOpPa30BaHHBIMM CUTHAJIAMH U BBIAIOT OTBET (HAOOP
CUTHAJIOB) — HalpuUMEp, HO30JOTMU CEPAEYHOM HEIOCTATOYHOCTH —
uiemMudeckas 00Je3Hb cep/ilia, CTeHOKapaus, nHpapkT Muokapaa u 1.4a. [21,
22].

OOyueHHas HEHpOHHAsl CeTh ABTOMATHUYECKM 3allMChIBA€TCS Ha JIUCK
KOMITbIOTEPA KaK OOBIKHOBEHHBIN (aitn. B m000il MOMEHT BpeMEHH MOMKHO
CUMTATh CE€Th C JUCKa W TMPOJOJDKATH OOy4YeHHE CO CTapoill WM HOBOU
oOyuartoieit Bbioopkoil. OiHa HeHpoHHAas ceTh 00ydaeTcsl pelaTh TOJNbKO OJHY
3aa4y, OJJHAKO MOXET HCIIOJIb30BaTh JUIsl OOY4YeHHs paziu4Hble O0yyarouue
BBIOOPKH, KOTOPBIE MOTYT Pa3jInyaThCs MO KOJIUYECTBY NPUMEPOB, HO JOJIKHBI
COOTBETCTBOBATH APYT APYTY MO YUCITy OOYyYAIOIIMX MapaMETPOB U UX MOPSJIKY

U CMBICITY.
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TecTupoBaHue BBHIOOPKH C 3apaHee W3BECTHBIMHU PE3ybTaTaMU MO3BOJISET
MPOBEPUTH, IPABUIILHO JIU CETh OMPENEINAET PE3yAbTaThl JJIsl BCEX MPUMEPOB U
HACKOJIbKO YBEpEHHO OHa 3To jenaeT. [lomydeHHBIM pe3yabTaT 1Mo KaxaoMy
NpUMEPY CpaBHUBACTCS C 3apaHee M3BECTHBIM, M €CJIM CeThb O0O0y4YuJiach
MOJTHOCTBIO, TO TIPU TECTUPOBAHUM TOU K€ CaMOM BBIOOPKH pe3yJbTaThl OyAyT
OTMpeIeNICHbI TPABUIIBHO.

Kpome Takoro anroputma TECTUPOBAHUSI MOXHO TaKXKE€ MPOTECTUPOBATH
BBEIOOPKH C TPUMEpPaMH, KOTOPHIE HE Y4YaCTBOBAIM B OOyUYECHHHM HEHUPOHHOM
ceTd. B 3TOM cllydyae MOXHO CHpPOTHO3UPOBATH HEM3BECTHBIM PE3YJbTAT WU
BBIIBUTh HEJOCTaTKM B OOydYaroIieii BBIOOPKE, B CTPYKType CE€TH H B
MIOCTAaHOBKE 3a/1a4M.

N3MeHsisi B pa3MuHbIX HANpaBJCHUSX 3HAUEHUS MapaMeTpOB MpUMEpPA U
MOBTOPSISL €70 TECTUPOBAHMUSI, MOXKHO OIPEIEIUTh, KaK U HACKOJIbKO U3MEHSIETCS
3HAQYCHUE pe3ysibTaTa. ITO TMO3BOJSET CO3/JaTh IMOYBY JJISI COCTaBJICHUSA
pEKOMEHAAIMI M0 U3MEHEHUIO Pe3yJibTaTa B pealbHON MOCTaHOBKE JIUArHO3a.

B mpormecce o0ydeHuss HeWpoHHas CeTh CIOCOOHA OICHMBATh BIIUSHUE
KOKJIOro M3 OO0ydYarolux IlapaMeTpoOB Ha MPHUHATHE pelieHus (TO eCTh
OMPENIEeNIUTh CTEMEeHb BaXXHOCTU OTIEJbHBIX MPU3HAKOB). IJTa CHOCOOHOCTH
MO3BOJISIET BBISIBUTh MH(POPMATUBHOCTh KaXJOTO MpPHU3HAKA MO CPAaBHEHUIO C
OCTaJbHBIMHU U OIICHUTh 3HAYMMOCTh IPU3HAKOB [23-26].

[IprmMeHeHue 3TUX AJITOPUTMOB U BBIUYMCIICHHBIE HA MX OCHOBE MOKa3aTeu
3HAYMMOCTH MPU3HAKOB MO3BOJISIIOT aHAJIU3UPOBATH BEKTOP BXOJIHBIX CUTHAJIOB
Ha M30BITOYHOCTB. TO €cTh, OTOpachIBasi CUTHAJIBI, TIOKA3aTeIh KOTOPHIX UMEET
MaJIeHbKOE 3HA4Ye€HHWE ISl BBIYMCIICHUS OTBETa, o0ydaeM ceTb 0e3 Hero
CMOTPUM H3MEHEHHE OIMOKU. B ToM ciyyae, Korja 3HauyeHHE OIIMOKHU
YKJIQJIbIBA€TCS B 3aJaHHBIA HMHTEpPBaJ, TAKUM MPU3HAKOM MOXHO TpeHEOpeUb
(MCKITIOYUTh M3 BBIOOPKH), a KOTJA PE3yJbTaT BBIYMCISETCS OoJiee TOYHO,
MO>KHO TOBOPHUTH O 3aITyMJICHUU BEIOOPKU ATUM TIPU3HAKOM.

JlaHHas BO3MOKHOCTh HEMPOHHBIX CceTeil (OIIEHKAa 3HAYMMOCTH MPU3HAKOB)
MO3BOJIICT PEIIUTh €IIe OJHY IMpobiieMy: oOJierdeHue IMpolecca CO3JaHus

BOIIPpOCHHUKA AJIA pCIICHUA KOHKpGTHOﬁ 3aJa4H. To ecThb JJIA HadajJla MOXKHO
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chopMHpPOBATH O00YUAIOIIYIO0 BBIOOPKY C OOJBIIMM KOJMYECTBOM TPU3HAKOB, a
3aTeM HEUPOUMHUTATOP CIIOCOOCH caM pacKIacCU(PHUIIMPOBATH UX IO BAXXHOCTH H
COKPATUTh CIIMCOK BXOJHBIX CUTHAJIOB.

C nomonuipio HEHPOHHBIX CeTel MOXKHO aBTOMATHUYE€CKM MUHUMH3UPOBAThH
4uCII0 00yJaronux npusHakoB. [Ipu 3ToM cokpailleHne MHOXKECTBA MapaMeTpoB
U BXOJHBIX CUTHAJIOB HEHPOCETH MOXKET MPECIEA0BATh HECKOJIBKO IEJICH:

* YIPOIICHNE CIEIUATM3UPOBAHHBIX TEXHUUECKUX YCTPOUCTB;

* COKpaumeHue oObeMa HCHONb3yEMOM MaMsITH M YBEJIWYEHUE
OBICTPOAEUCTBUS HEHPOCETH NP PELICHUN 33]1a4H;

* yJEUIeBIEHWE M YIpolleHue cOopa JaHHBIX 3a CYET OTOpachIBaHUs
HaMMEHEee 3HAUMMBIX;

* o0sieryeHue SIBHOM BepOaJIbHOM MHTEPHIPETALUU Mpoliecca U pe3yIbTaToB
00pabOTKU JTaHHBIX.

ANTOpUTMBI MHHMMH3AIMH TPOCTPAHCTBA MEAUIMHCKUX TPU3HAKOB-
CHMIITOMOB 3a00JIeBaHNi pacCMOTpeHbI B [27].

OpHuMHU U3 HCceIoBaTeNel, 3aHUMAIOIIUXCS TEOPETUUECKMME BOIIPOCAMU
B oOmactu HeillpouHDOpMaTUKU ©  pa3padaThIBAIOIIUX  MPOTPAMMHOE
o0ecrniedyeHre Ui pelieHHs] MPUKIAIHBIX 3a7ad B ITOH OOJACTH, SIBISFOTCS
ynenbl rpynnel HeitpoKomn KpacHOsIpckoro MHCTUTYTa BBIYHCIATEIBHOTO
mozaenupoBanuss CO PAH (Poccus). imu 6bu1 pazpabotan maketr MultiNeuron,
KOTOPBIH  COCTOMT U3 TpPEeX TMporpaMM U  SBISETCS POrPAMMHBIM
UHCTPYMEHTApUEM, TMO3BOJIAIOIIMM CO3[1aBaTh OKCIIEPTHBIE CHUCTEMBI, MU
NeuroPro.

WuTennekTyanbHble CHUCTEMBI Ha OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX
ceTell MO3BOJISIIOT C YCHEXOM pemaTh NpoOieMbl pacro3HaBaHUs 00pa3oB,
BBITIOJTHEHHSI TIPOTHO30B, ONITUMHU3AIINN, ACCOLIMATUBHON MaMSITH U YIIPaBIICHUS.
OHU MpeanoYTUTEIBHBI TaM, TJI€ UMEETCS MHOTO BXOJHBIX JIaHHBIX, B KOTOPBIX
CKPBITHI 3aKOHOMEPHOCTH. B 3TOM cilydae MOKHO OYTH aBTOMAaTUYECKU YUECTh
pa3nuYHbIC HETMHEHHBIC B3aUMOJCUCTBHUS MEXIY MOKa3aTeIsIMHU-TPU3HAKAMH,
XapaKTepU3YIOIMIMMH TaKHe JaHHblEe. OJTO OCOOCHHO BaXHO B CHCTEMax

06pa6OTKI/I I/IH(I)OpMaIII/II/I, B YaCTHOCTH, JJIA €€ NPCABAPHUTCIILHOI'O0 aHaJIn3a WU
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oT0opa, BeIABIECHUS "BhINagatoNMX (HakToB" (YCIOBHO HE3HAUMMBIX MPU3HAKOB)
WIH IpyObIX OMKMOOK Bpaya, MPUHUMAOIIETO PEIIEHUS.

Takum oOpa3zoM, UMest JOCTATOYHO MPOCTOM HAOOP AJIEMEHTOB CTPYKTYPHI,
HEHPOHHBIE CETH CIOCOOHBI pelllaTh pazHOOOpa3Hble MEIUIIMHCKHUE 3a/lauu: a)
yopaBjeHHe B peajlbHOM BpeMeHH; O) pacrno3HaBaHue oOpas3oB; B)
npeAcCKa3aHue; I) ONTHUMHU3ALMS; J) 3aAauud 00pabOTKu OHOMEIMIIUMHCKUX
CUTHAJOB MpPH HAJIMYUU OOJNBIIUX HIYMOB M T.O. MOXHO CcKa3aTh, 4TO
HEHPOHHBIE CETH YHUBEPCAIbHBI MHCTPYMEHT, C TOUYKH 3PEHHUS METULIUHCKOTO
VICCJIEIOBAHMSI OHM SIBJIIFOTCSI TOCTATOYHO JEHCTBEHHBIMU M 3aBUCST JUUIIb OT
IPOU3BOAUTENIBHOCTH KOMIIBIOTEPHBIX CUCTEM, OHH 00€CIIEUUBAIOT JOCTATOUYHO
BBICOKYIO YCTOMYMBOCTh K OLIMOKaMm, Ha CETONHSALIHUM J€Hb OHU SIBIISIOTCS
JEHIEBBIM MPOAYKTOM. MeToAbl HEUPOHHBIX CETEH MOTYT MCIOJb30BaThCS WM
CIIy)KUThb  IPEKpPacHbIM  JIONOJHEHWEM K  TPAJAULHOHHBIM  METOJaM
CTaTUCTHUYECKOr0 aHaJIM3a. Takum oOpa3zom, NOpPUMEHEHUE TEXHOJOTUU
HEHPOHHBIX CeTed BBIFOJHO, a pa3paboTka METOJIOB HEWPOCETEBOTO

MOJICIMPOBAHUS U aHAIHM3a UH(GOPMAITNH SIBJISETCS aKTyaIbHOM 3a/1auei.

2.3. /InarHoCTUYECKUE MEOULIMHCKUE TPOTPAMMBI,

OCHOBAHHBIE HA HEUPOIIPUIIOKEHHSIX

AHanu3 NpUMEHEeHHsI HEMPOCETEBBIX TEXHOJIOTUI B MEIUIIMHE ITOKAa3bIBAET,
YTO TMPAKTUYECKH OTCYTCTBYIOT Kakue-TM0O0 METOJOJIOTMH  Pa3pabOTKH
HEHUPOCETEBBIX MEIULIMHCKUX CUCTEM, O YEM CBUIETEIILCTBYET KAK OTCYTCTBHE
pabor Takoro mipoduiig, TaK W OTPOMHOE pasHooOpasue IMOAXOJ0B K
HEHPOCETEBBIM AITOPUTMAM OOYUEHHS U apXUTEKTypaM HEHPOHHbIX ceTel. Beé
3TO CIIYKUT MOATBEPKIAECHUEM TOTO, YTO MEAMIIMHCKAsA HEHpouH(pOpMaTHKa KakK
HayKa HaXOJWTCS €llle, B OCHOBHOM, Ha CTaJW{ HAKOIUIEHUS (HaKTHUYECKOTO
MaTrepuraa.

PaccmoTrpum  HeckonbkOo — Hamboiiee  MHTEPECHBIX  HEHPOCETEBBIX
NPUIOKEHUH 1151 OUOJIOTUU U MEIUIMHBI, CO3/IaHHBIX PA3JIMYHBIMU aBTOPAMHU U

IMIKOJIaMH.
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HanOonpmmidi  wHTEpeC I OPAKTUYECKOTO  3JIpaBOOXPAHEHUS
IPEJICTABISIOT CUCTEMBI ISl TUATHOCTHKHU U U PepeHInalIbHON JUarHOCTUKH
3a0oneBanui. [Ipu 3TOM JJ1s1 TPUHATHUS PEIIEHU MOTYT MCIIOJIB30BATHCS CaMble
pa3HooOpa3Hble JaHHBIE - aHaMHe3, KIMHUYECKHH OCMOTp (COo3maroTcs
DKCHEPTHBIE CHUCTEMBI JUATHOCTUKH, OTPAHWYMBAIOIIMECS TOJBKO OATHUM
Ha0OpOM), pe3yJbTaThl JA0OPATOPHBIX TECTOB W CIIOKHBIX (DYHKITMOHAIBHBIX
MeTo0B. CHucOoK 00JacTeil MEAMIMHBI, B KOTOPBIX Hadalld NPUMEHSITHCS
HOBBIE TEXHOJIOTUHU, YPE3BBIYANHO OOIIMPEH U MPOJIOJIKACT PACTH.

OpauM u3 HambOOJIee MHTECHCUBHO DPAa3BUBAEMbIX HANpaBICHUM SIBISETCS
IIPUMEHEHUE HEUPOCETEN B KapAUOJIOTHH.

B Utanuu pazpadoTtaHa sKcriepTHasi cUCTeMa JJIsl IUarHOCTUKU U JICYCHUS
apTepuaibHON runepToHuu [28]. Cucrema BKIIOYAET B ce0s1 TPU HEHMPOCETEBBIX
MOJYJISl, IPUYEM OTBETHI OJHUX SIBJIAIOTCS BXOJHBIMHU JAHHBIMH IS Ipyrux. B
Hayajle WCCIENIOBaHUS OOJbHOMY MPOBOJIAT HM3MEPEHUE CHUCTOJIUYECKOTO H
JIMACTOJINYECKOTIO JAaBJICHUS KaKIple I0J4aca B TEUEHUE CYTOK. JlaHHBIE 3a
KaXIblM yac ycpenustorcsa. TakuM o0pazom, o0pasyercss MacCuB U3 48 BeJIMYUH
apTepuanbHOro JaBieHus (Mo 24 Ui CUCTOJIMYECKOTO M JUACTOIMYECKOTIO).
[Tocne 3Toro nepBblii MOYJb, COCTOSILIMN U3 IBYX TPEXCIOWHBIX HepoceTeil (B
KQKJ0M M3 KOTOPBIX 2 BXOJHBIX, 4 "CKpbITHIX" U 24 BBIXOJHBIX HEHPOHA), HA
OCHOBAHMH JTaHHBIX O IOJIE€ U BO3pacTe OOJIBHOIO PACCUMUTHIBAET aHAJIOTUYHBIC
"mokHbIE" BEIMYMHBI U CPABHUBAIOT MX C peajbHbIMU. [lapamiensHo BTOpOU
MOIYJIb (IBYXCIIOWHAs HEMpoceTh ¢ 17 BXOAHBIMU U 4 BBIXOJIHBIMU HEMPOHAMMU )
HA OCHOBAHHMH KJIMHUYECKUX JTAaHHBIX (CHUMIITOMATHKA, aHAMHE3) PACCUUTHIBACT
BO3MOYKHBIE COYETAHMSI TUIOTEH3UBHBIX JIEKAPCTBEHHBIX CPEICTB, KOTOPHIE
MOT'YT OBITh UCIIOJIB30BaHBI IJIs JISYEHUS 00CIeAyeMOro OOJIBLHOTO.

JlaHHble, CHSThIE C BBIXOJAOB OOOUX MOJYJIeH, BMECTE C KIMHUYECKUMU
JAHHBIMM TIOJAIOTCS Ha BXOJ IOCJIEIHEro, TPETbero monayns (6-cioitHas
HEUPOCETh). ITOT MOAYJIb ONEPUPYET 4 TpyIIIaMu TMIIOTEH3UBHBIX MPENAPATOB
(muypetuku, OeraanpeHOOIOKATOPHI, MHTUOUTOPHI AHTUOTEH3WHA, OJIOKATOPHI
KaJIbLIUEBBIX KaHaloB). llenb - Ha3HAuuTh CyTOUYHBIM (TIOYacOBOIl) rpaduk

npueMa OOJIBHBIM JIEKapCTB Kaxjou (ecnu Tpedyercs) u3 4 rpynm. [loatomy
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3TOT MOAYJb UMeeT 96 BBIXOJHBIX HEWpOHOB (4 mpemnapara x 24 wyaca). C
KaXJIOTO BBIXOJHOTO HEWpOHAa CHUMAETCS 1033, COOTBETCTBYIOIIAsi OJHOMY
npenapary, Ha3HavyaeMOMY Ha JaHHbIM 4Yac CYTOK. ECTECTBEHHO, 4TO B
peanabHOM CUTyalluu OOJIBIIMHCTBO BBIXOJHBIX JaHHBIX PaBHbI HYNIO. Takum
o0pa3oM, co3aeTcsl ONTUMAalbHAS JIsl MAllMeHTa cXeMa JICYSHHs TUIIEPTOHUH.

HyXHO OTMETHTh, YTO CHCTEMa YYHTHIBAET HEKOTOPBIE OCOOCHHOCTH
npueMa mpenapaTtoB OOJbHBIMHU, HANPUMEp, 3aTPyJAHEHUE MpHEeMa MpPernapaToB
HOYBIO (Ha3HAYaeT HOYHOM MpHEM TOJIbKO B KpaWHUX CIydasix), 3alpeT Ha
Ha3HAYEHUE MOYETOHHBIX JIEKAPCTB HA HOUb. OTINYUTEIBHOW YEPTOU CUCTEMBI
SBJIIETCSI BO3MOXKHOCTH TOJIb30BaTeNsl (Bpauda) rnepefaBaTh HEMPOHHOUM CETH
CBOM OMBIT. {711 3TOr0 cO3AaTeNsiMu MPOrpaMMbl MIPETYCMOTPEH CHEUUATIBHBIN
0JIOK, KOTOpHIM BBIBOJUT HA OHKpPaH KOMIIBIOTEpA CYTOYHBIE KPHUBBIC
apTepUAILHOTO JIABJICHUS U MpejiaraeT Bpady BBECTH B KOMIIbIOTEP CYTOUYHYIO
CXEMy MpHeMa TUIIOTEH3UBHBIX IMpEnapaToB B HEOOXOAUMBIX, IO €r0 MHEHHIO,
no3ax. BBeneHHblld mpumep momemniaercss B 0azy naHHbIX. B mo0oe Bpems
MOHO UHUIIUUPOBATH TOYYMBAHHE HEMPOHHBIX CETEW C HOBBIMHU PUMEPAMHU.

B omHoii w3 pabGor [29] nmpuBOAMTCS ~ METOA  BBISBICHUS
aTEpPOCKIEPOTHUUECKUX OJisiliek B aptepusix. [ 3TOro mpuMeHsieTcs
HEWpOCeTh, UHTEPIPETUPYIONIAs (PIFOOPECIICHTHBIE CIEKTPHI, MOJydaeMble MPU
UCCIICIOBAaHUM TKaHEW C TOMOINbIO Jiazepa. AHAJIOTUYHBIM  00pa3oM
MPOBOJIUTCS TMAarHOCTUKA 3a00J1eBaHUi nepudeprudecKux COCy/10B, HaIpuMep,
omnpeseneHue GopM apTepuunTa.

[IpoBOAUTCS KOMIUIEKC UCCIIEIOBAHUI 10 UCIIOJb30BAHUIO HEUPOCETEN IS
nuarHoctuku uHpapkra Muokapnaa [30-32]. ABTOp NPUBOAUT JaHHBIE TIO
gyBcTBUTENIBHOCTH (77,7%) u cnienuduunoctu (97,2%) HeipocereBoro tecra. B
pabote, KpomMe TOro, C TIOMOIIBIO HEHUPOHHON CeTH yCTaHaBIMBAJIU
JIMarHOCTUYECKYIO 3HAYUMOCTh KJIMHUYECKUX [apaMEeTPOB MpPHU JIUATHOCTUKE
nH(papKTa MHOKap/Ia.

HeupocereBoil aHamm3 aKyCTUYECKMX CHUTHAJIOB II03BOJIAET MPOBOAUTH

JMarHOCTUKY KJIAMaHHBIX IIYMOB cepana [33] U OueHHUBaTh CUCTOJIMYECKYIO U
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JTUACTOJIMYECKYI0  (pa3bl  CEpAECYHOrO0  COKpAaIlleHUsT C  ITOCTAHOBKOM
IpeIBapUTEIBLHOTO Auarnosa [34].

Helipocetn ucnonb3yroTcs TepamneBTaMu Jisi AUArHOCTUKHU 3a00JeBaHUM
MEeYEHU MO Ja0OpaTOPHBIM JaHHBIM HCCleqoBaHUs (PyHKIMI nedenu [35];
nuddepeHnnanbHON JUAarHOCTUKU 3a0oeBaHui miedeHu [36] M KEITYHOro
ny3bips o Y3U [37].

HetipormporpaMMbl MOTYT C yCIIeXOM paboTaTh C MEAUITMHCKUMHY JTaHHBIMH,
OTHOCALIMMUCSA K CYOBEKTUBHBIM KaTEropHsiM, Hapumep, B ncuxuarpuu [38].
Onenka CyOBEKTMBHBIX JIaHHBIX Ja€T BO3MOXHOCTh  Paclo3HaBaHUs
MICUXWYECKUX CHUMIITOMOB UM JIMarHOCTUKU [39] W U3y4EHHS] HEKOTOPBIX
MICUXUATPUUECKUX CUMIITOMOKOMILIEKCOB [40].

AKTyalibHasi Mpo0jieMa TUarHOCTUKH 3JI0KAaY€CTBEHHBIX HOBOOOPA30BaHUM,
BO3MOXXHO, TIOJIYYUT HOBBIM YpPOBEHb OCMBICJICHHS C HayajaoM MPUMEHEHUS
HelipoanroputMoB. Tak, B pabore mnokazaHa 80%-s1 TOYHOCTh paHHEU
JMarHOCTUKU MEJIAHOM KOHU — BECbMA PACHPOCTPAHEHHOTO 3JI0KAYECTBEHHOTO
3aboneBanus [41].

OnHvM W3 CEpbE3HBIX HANpaBICHUNW NPUMEHEHHS HEHPOHHBIX CeTel
SBJISIETCS WHTEpIpEeTalus MEAUIMHCKUX JaHHBIX. B mocinegHue rojbl UAET
OypHOE pa3BUTHE HOBBIX CPEICTB JAUArHOCTHUKA U JedeHus. Ilpu stom
HaOmomaercss "BTopas BoOJHA" W3y4YEHUS U HUCHOJIb30BAaHUSA JIPEBHHX,
CTApUHHBIX METOJIOB, W, HA00OPOT, MPUMEHEHHE IMOCICIHUX TEXHUYECKHX
HOBIIECTB. Hepeagko ©W Te W JApyrue MeToAbl IMPU  HUCHOJb30BAHUU
MPEIOCTABIISIOT Bpauy MacCy CaMbIX pa3HOOOpa3HbIX JaHHBIX. [Ipu 3 TOM BeTaer
npobJjieMa WX TpaMOTHOM M KOPPEKTHOW uHTepnpeTanuu. [louck TriyOMHHBIX
3aKOHOMEPHOCTEH MEXAy TOJy4aeMbIMU JaHHBIMA M MaTOJOTHUYECKUMHU
MpoIleCCaMi HauyWHAET OTCTaBaTh OT pa3pabOTKH BCE HOBBIX M HOBBIX METOJIOB,
MMO3TOMY MNPUMEHEHUE JUII OTOM LEJIH HEUPOCETEM MOMXKET OKa3aThCsA
YPE3BBIUYANHO BHITOAHBIM.

PacriosnaBanme w wHTEpHpeTanusi NaHHBIX TPeOyeT OrpOMHOTO OIbITa
Bpaya, 4TO MPAKTUYECKH HEBO3MOXKHO B COBPEMEHHBIX ycioBusX. HeipoceTsb

ObL1a MpUMeHeHa JyIs "y3KOU" JTUarHOCTUKH TOJIBKO IO OJTHOW U3 TOYEK ITyJIbCa,
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MO3BOJIAIONIEH OIEHUBATh COCTOSIHUE JieBoM mouku [42]. Ilynbc cuuThIBaeTCs
CHEeIUaIbHBIM JaTYAKOM, COBMENMICHHBIM ¢ MukpodoHoM. [lomyuennas
nyJbcoBasi KpuBas (cpurmorpamma) rnepefacTcss B KommbioTep. BHauane
porpaMMa aHaJu3UpyeT HECKOJBKO IYJIbCOBBIX BOJH W BBICTPAUBAECT
"cpenntoro" BosiHy. Ilocime 3Toro mo 5 ToukaM 3TOM BOJIHBI HEUPOHHAsI CETh
OLICHUBAET COCTOSIHUE JIEBOM NTOYKHU.

Krnaccuueckoit mpobieMoil B KapJHOJOTHUHU SIBISETCS HHTEPIIPETALUS
AIEKTPOKApIMOTpaMM, TPEOYIOIIasi 3HAYUTENBHOTO OnbITa Bpaya. COTpyIHUKH
VYuuBepcutrera ['nmasro (BemukoOputanusi) BeAyT  HCCIEAOBaHUS IO
npuMeHeHuto Heipocetedt st DKI-nmuarHoctuku uHdapkToB MuUokKapaa [43-
46]. BXxomHBIMU JaHHBIMHM JUJISl CETEH SBJISIOTCS HM30paHHbIE MapameTpbl 12-
KAHAJIBHOM DJIEKTPOKApAMOTpaMMbl M 12-KaHAJIBHOW BEKTOPKAPAMOTPAMMEI
(muHBL 3yOIIOB, pacCTOsIHUSL Mexay 3yOuamu). HccnemoBatenu o00yduiiv
OTPOMHOE KOJMYECTBO Heupocered (167 cereil mnsg OUAarHOCTUKU HH(apKTa
MUOKapja nepeaHedt cteHku u 139 cereii juis uH@apkTa HIDKHEW CTEHKH) Ha
MaccuBe AaHHBIX W3 360 nsnexTpokapauorpamMMm. OOydeHHBIE CETH 3aTeM
TECTUPOBAIM OTJACIBbHYIO BBIOOPKY C 3apaHee H3BECTHBIMH oTBeTamu (493
ciayvasi). OIHOBPEMEHHO /Ui TMOJY4YEHUS OTAEIbHOM CEepuM OTBETOB Ha
TECTUPYEMOW BBIOOpKE ObLI MCIOJIb30BaH JIOTMYECKUMH MeToAd (C 3apaHee
3aIaHHBIM AJITOPUTMOM). 3aTeM CPaBHUBAJIUCH PE3YyJIbTaThl TECTUPOBAHUS
BBIOOPKM JTyUITUMU HEUPOCETSIMH M C TOMOIIBI0 JIOTUYECKOTO ajaropuTMa.
CpaBHeHHE TMOKa3ajlo, 4YTO BO MHOTMX CIy4yasiX YYyBCTBUTEIBHOCTH H
cnenupUIHOCTh HEWPOCETEBOr0 TECTa OKA3aJKCh BBIIIE, YEM Y JIOTUYECKOTO
MeTona. ABTOpBI JeNarloT CIPaBEIJIMBBIM BBIBOJ, 4YTO B Ciy4asx, KOTIJa
JIOTUYECKUN aJTOPUTM PELISHUsI 3aJ]a4l BCE-TaKh MOXKHO BBICTPOUTH, Pa3yMHO
KOMOMHHUPOBATh B IKCMEPTHBIX CUCTEMaX 00a Moaxo/1a.

Nutepnperanmss OKI' ¢ momormisio HeipoceTelt Oblla MpuUMEHEHa s
JIMarHOCTUKH 3JI0KAYECTBEHHBIX >KEIYJOUKOBbIX aputmuil [47]. TpexcinoiiHas
cetb ¢ 230 BXxoaHbIMH cHHaricamMu Obuia oOydeHa Ha 190 manmentoB (114 ¢
XPOHUYECKON CEpJCYHOM HEAOCTAaTOYHOCThI0O W 34 ¢ JWISTallMOHHOMN

MUOKapaAuoIaTheit) pazaudate Hamuuue (y 71 maruenTta) u orcyrctue (y 119
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NAlMEHTOB)  JKEJIYJOYKOBOW  TaxuKapauu. Pe3ynpTaThl  TECTUPOBAHMS
CPaBHUBAJIUCH C JJOTUYECKUM METOJIOM MHTEpIpeTalMu JaHHbIX. [lokazaHo, 4yTo
HelpoceTeBoil TecT obOnamaeT Oombiiedl 4dyBcTBUTENBbHOCTRIO (73% 10
cpaBHeHUIO ¢ 70 It TOTMYECKOro MeToa) U cienu@uaHocThio (83 u 59%).

Nurtepecnas paboTa onuchiBaeT MOJCIUPOBAHUE MPUMEHEHUS HepoceTei
JUIsl pabOTHI 3JIEKTPOKAPAUOCTUMYIISTOPOB (MCKYCCTBEHHBIX BOAUTENECH PUTMA)
[48]. Beimmyckaembie 3a pyOeKoM AIIEKTPOKAPIAOCTUMYJIATOPHI 3aal0T PUTM HE
KECTKO, @ B 3aBUCHUMOCTH OT MCXOJHOTO PHUTMA, T€HEPUPYEMOI'O CHHYCOBBIM
y3710M cepaua. Hampumep, ecnu cUHYCOBBIN y3€l NMpU KaKOW-TUOO MaTOJIOTUU
TEHEPUPYET HEJOCTATOYHOE KOJUYECTBO MMIYJbCOB, BOIUTENb pPHUTMA
KOMIIEHCUPYET  pUTM.  TakuMm  o0pa3oM,  3JIEKTPOKAPAHUOCTUMYJISTOP
MpEACTaBIICT COOOW CHCTEMY BXOJ-TIPEOOpPa30BAHUE-BBIXOJ, TAE€ BXOJOM
ABJIAETCSI PUTM CHHYCOBOTO Y3Jla, BBIXOAOM — COOCTBEHHBIM PHUTM
ANIEKTPOKAPIUOCTUMYJISATOpPA, a  MpeoOpa3oBaHHE  OCYLIECTBISETCA IO
33JJaHHOMY JIOTMYECKOMY QJITOPUTMYy. ABTOPBI CMOJECIMPOBAINA  3aMEHY
JIOTHYECKOro mpeoOpa3oBaresisi HEHPOHHOM CEThI0, TaK KaK B3aMMOOTHOILIEHUS
MEXJy TeHepalyeld UMIYJIbCOB B CHHYCOBOM Y3Jie¢ M TpeOyeMbIM PUTMOM HE
JMHENHBl U MPUMEHSEMbIE AJTOPUTMbI Ha MPAKTUKE HE Bcernaa 3((EeKTUBHBI.
Heiipocetb, 0oOyueHHass Ha 27 340pPOBBIX JIOASX B CUTYyalUsX C Pa3IMYHOM
(bu3nUecKoil Harpy3Koi, mMokazaja ropasio JIyYllyl CIOCOOHOCTh 3aJaBaTh
pUTM, yeMm JOTUYECKU U aJITOPUTM, IIPUMEHSFOLIUANCS B
IIEKTPOKAPINOCTUMYJIATOPE.

OnHoll M3 caMbIX CIOXKHBIX 3aJad Uil HeWpoceTe B MPaKTUUYECKOU
MEJUIMHE SABJIAETCS 00pabOoTKa M paclo3HABAHUE CIOXKHBIX 00pa30B, HAIPUMED
pentreHorpamMm. Pa3zpaborana »skcneptHas cuctema [49] uHTepnperanuu
pPEHTreHorpaMM TpyId Y HOBOPOXKIEHHBIX C BBIOOPOM OJHOTO U Oojee
JTUarHo30B u3 12.

Coznmanbl HeMpoceTeBble 3KCIEPTHBIE CHUCTEMbl IS KiaccuUKaluu
OIyXOJIeW MOJIOUHOM >kemne3bl (ompeneneHne — M00poKauecTBEHHAs! OIyXOJb
WIM 3JI0KQYeCTBEHHAs1) MO JIaHHBIM MaMMOrpauu (CKaHorpaMMa MOJIOYHOM

xenesbl) [50, 51]. [lo maHHBIM, KOTOPBIE MPUBOJAST aBTOPHI, TOYHOCTh TaKOIO

37



BBIBOJIa JI0 NPUMEHEHHUS HEHpoceTH cocTaBisia He Oosee 75%. Ilpu
TECTUPOBAHUHU CHUCTEMBI HEUPOCEThb, AHATU3HPYIOUIas CKAHOIPAMMY, JaBaja
npaBuwibHbIE oTBeT B 100% ciydaeB. [lpu TectupoBaHuM u300pakeHUe,
MOJIy4Ya€MO€ B pE3yJIbTaTE HCIIOJIb30BAaHUS METOZA, MPEICTABIAECTCS B BHUJE
MaTpulibl Touek pazmepoM 1024x1024 nukcena ¢ 10-6uToBO# MIKAION SPKOCTH.
N300paxeHne mogaeTcs Ha HEUPOCETh, UMEIONTYIO 2 BXOAHBIX, 80 "CKPBITHIX" U
2 BBIXOJHBIX HelpoHa. [Ipy 3TOM OMH W3 BBIXOJHBIX HEUPOHOB "OoTBe4aeT" 3a
TOOpOKAYEeCTBEHHYIO OMyXO0Jib, JPYrod 3a 3JI0Ka4eCTBEHHYI0. JluarHos
OTIPEJIEIISIETCS] B 3aBUCUMOCTH OT BBIXOJTHOTO HEHPOHA, BBIAABIIETO OOJIBIIUHN IO
BeMurHE OTBET. CTOJIb BBICOKHMI MPOLIEHT MPAaBWIBHOCTH PAaCIO3HABAHUS,
BO3MOXKHO, CIy4aeH U OOBACHAETCS HEIOCTATOUYHBIM KOJMYECTBOM IPUMEPOB,
UCIIOJIb30BABIIMXCS TpU OOY4YEeHMHM U TecTUpoBaHUM Hedpocetn (mo 10
npuMepoB). OJIHAKO Ja)ke MpU TaKoW Majol oOydaroiieil BhIOOpKE HEHpOCeTh
BBIUTPBIBAJa 1O CPAaBHEHUIO C TPAAUIMOHHBIM METOJOM HWHTEPIIpETaAlUU
CKAaHOTPaMMBL.

Heckonbko paboT MOCBAIIEHB HEUPOCETEBOW 00pabOTKEe J1abOpaTOPHBIX
aHAJIN30B U TeCTOB. lIpuBOoAMTCA HEHUPOCETEBOM METOJA HWHTEPIPETALUN
Ja00paTOPHBIX JTaHHBIX OWOXMMHUYECKOrOo aHanu3a KpoBu [52]. B pabote
MOKa3aHbl MPEUMYILECTBA HEHPOHHBIX CETEM B CPABHEHUU C JIMHEHHBIM
JUCKPUMUHAHTHBIM ~ @QHAJU30M, KOTOPhIM MapajieibHO 00pabaThIBAINCH
nanubie. OnuckiBatoTcs 00paboTKa HEWPOCETSIMU LUTOTCHETHUYECKUX JaHHBIX
[53] u uHTEpIpETAlIUS JAHHBIX UMMYHHOTO aHanu3a [54].

Oco0oe MecTo cpenud HEWpPOCETEBbIX SKCIEPTHBIX CUCTEM 3aHUMAIOT
MPOTHOCTHYECKUE MOJIEIH, MPUMEHSEMbIE, HApPUMEp, JJIsl MPOTHO3UPOBAHUS
UCXOJI0B 3200JIEBaHUIA.

B 1990 rony amepukanckas ¢upma "Anmaun Menukn Cucrem3 Huk."
YCTAaHOBWJIA B PEAHWMAIIMOHHOM OTJEJIECHUU OJHOM U3 OOJBHUI[ IITaTa
Muuuran skcnepTHyto cuctemy "Amauu - I[II" [55]. Ee uensb - nporao3upoBanue
ucxoja 3aboneBaHus y OONBHBIX, HAXOMAIIUXCS B TSKEIOM COCTOSHUU. Jljis
NpPOrHO3a B KOMIIBIOTEP HEOOXOJUMO BBECTH 27 mapamMeTpoB OOJbHOTO:

HCpBI/I"IHHﬁ AUardo3, CHUMIITOMBI, CTCIICHb YTPAThbl CO3HAHWS, HAJIWYNEC WA
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orcyrctBue CIIN]] u npyrux 3aboneBanmii. Ilocie »TOro cucrema BbIIaeT
BEPOSITHOCTh BbDKMBaHUsA OonbHOro B nuamazoHe or 0 mo 100 mpoueHToB.
[{eHHOCTh TPUMEHEHUS CUCTEMBI 3aKJIFOYAETCS B TOM, YTO OHA IT03BOJISIET OYCHb
OBICTPO OLICHUTHh AMHAMHUKY U3MEHEHUSI COCTOSIHMS OOJIBHOTO, HE3aMETHYIO "Ha
rias".

Hampumep, MOXXHO NOJIyYUTh OTBET Y CHCTEMBI O M IOCJIE BBEACHUS
KAaKoro-nu0o JIeKapcTBa M, CpPaBHUB OTBETHI, IIOCMOTPETh, OyAeT JH
HaOmonatees A dexT oT Tepanuu. be3 mporpamMmsbl ke U3MEHEHHE COCTOSHHS
MHOT/A He yAaeTcs oOHapyX HUTh B TEUEHHE HECKOJBKUX JIHEH. TecTupoBaHUE
nokaszano, 4ro 95% nporsHos3oB, KOTOpbIE JelaeT Hporpamma, cOBIBAIOTCS C
TOYHOCTBIO 10 3%, 4YTO 3HAYUTEIBHO TOYHEE, 4Ye€M Yy Jy4dlIMX Bpayei.
Heobxoaumo OoTMETHUTH, UTO cucTeMa Obula OOydyeHa Ha JTaHHBIX, B3STHIX W3
ucropuii 6omne3neit 17448 mauueHToB, JeuuBmmxcs B 40 OOIpHUIIAX HITATa B
1989 romy. OueBHIHO, UTO €CIIM KaueCTBO pabOThl CUCTEMBbI OOECIEeYMBACTCS
TakKUM OOJIBIIMM OOBEMOM BBIOOPKH, BO3MOKHOCTH IEPEHACTPOUKU CHUCTEMBbI
HE CJIMIIKOM BeauKd. KOHLeNnuus  aBTOPOB, CO3LABLIMX 3Ty CHUCTEMY,
3aKJIIOYAeTCsl B KaK MOYKHO OOJbIIEM OXBaTe€ pa3jMYHbIX HPUMEPOB MU
BapuaHToB (cOop manHeix B 40 OoJbHHUIIAX), @ HE B BO3MOXHOCTH
WHIUBUyaIA3allMM CUCTEMbl K KOHKpeTHOW kiuHuke. [losTomy naHHas
CUCTEMA HE CIOCOOHA K MOJAYYMBAHUIO B Mpouecce padoThl, OMNbIT "3aIUT" B Hee
KECTKO

OT0 MOXeT ObITh CYIIECTBEHHBIM HEIOCTAaTKOM IIpH  yCTaHOBKE
IPOrpaMMbl B PETHOHBI, PE3KO OTIMYAIOIIKECS 0 COLUAIBHO-TeorpaduyecKum
YCIIOBUSIM OT T€X, TJIe MPOBOAWIOCH 00yueHue. Kpome Toro, orpoMHsbIil MaccuB
IPUMEPOB 7151 00yYEHHUSI TOBBIIIAET CTOUMOCTD TPOrPAMMBI.

B Hacrosimiee Bpemsi HeMpoceTeBbIE TEXHOJOTMH MPHOOPETAIOT BCe
OOJBIIYI0  MOMYJSIPHOCTH ~ CPeAM  IIMPOKOrO0  Kpyra  aHaJUTHKOB H
uccienopareneii. HecoMHEHHO, 9TO CBsi3aHO ¢ OYpHBIM  Pa3BUTHEM
IpPOrpaMMHOr0 00ecreYeHHss M KOMIIBIOTEPHBIX TEXHOJIOTMA M, B MEPBYIO
ouepe/ib, C TOSBICHUEM JIOCTYMHBIX MPOTPAMMHBIX CPEACTB, HMMEIOUIUX

HIMPOKUI HAOOp BO3MOXKHOCTEH Il HepoceTeBOro mojenupoBanus. Cpeau
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aunepos B 3toit obsnactu — STATISTICA Neural Networks, koTopbie sIBASIOTCS
yIOOHBIM U 3(PPEKTUBHBIM UHCTPYMEHTOM CO3JaHHsI, 00yUEHUsI, UCCIIeTIOBAHUS
M aBTOMATHYECKOrO KOHCTPYMPOBAHUA HEUPOHHBIX ceTel. BaxHenmmm
noctouHcTBoM maketa SNN sBisiercss oTKpbIThi API-unrtepdetic, T.e. HabOp
OMOJMOTEK C HCYEPHBIBAIOIIUM HAO00pOM (YHKIMHA, KOTOpPHIE MOXKHO
UCIIOJIB30BaTh I BKIIIOUEHHS HEUPOCETEBBIX MOJAYJIEH B COOCTBEHHBIE
npuIoKeHus [56].

[Ipumenenue HEUPOHHOW CETH Uil  JUATHOCTUKH  OOBSCHSIETCS
HEOOXOIMMOCTBIO HJAECHTU(DUIMPOBAHUSA (YHKIMU, TMO3BOJISIONICH BBIJACISThH
ornpenaeneHHoe 3aboneBaHue. CylECTBYIOT CIEAYIOUINE METOMbI ONpPEIEICHUS
JAHHOM (YHKITUU:

1. IlpubnnxkeHne NOJIMHOMOM (OIIEHKAa COCTOSIHHSI OCYILECTBISIETCS I10
ko3 puieHTamM MoJIMHOMAa MyTEM BBIBOJA COOTBETCTBUS MEXAY 3HAYEHUSAMH
K03((PUIIMEHTOB MOJMHOMA U PEAKLIUSIMU CUCTEMBI).

2. Ilpubnmxenre SKCIOHEHIIMAIBHON (hYHKIIHEH.

3. OOyuenue cuctembl Ha ocHoBe HeupoHHOUM cetn (HC) mo3BomsieT c
BBICOKOM TOYHOCTBIO OMPENEIUTh BHUJI GYHKIUA IS JAUATHOCTHYECKOTO

aHaJln3a KOHKpeTHOro 3a0oyieBanus [56].

2.4. Undopmanmonnsie Texuonoruu Data Mining

[TpumepoM apyroi mepCrneKTUBHOM TEXHOJIOTHHU 00pabOTKH U 0000IIeHUS
OonpImMX 00BEMOB WHGMOpPMAIMU JUIsl pelIeHus 3anad  Kiaccuuxanuum u
MIPOTHO3WPOBAHUS B MEAMIIMHCKUAX UCCICIOBAHUSIX SIBJISETCS TaK Ha3bIBaeMas
TEXHOJIOTHS aHajdu3a W J00buM AaHHbiX Data Mining [56]. Metoabl u
WHCTPYMEHTAJILHBIC CPE/ICTBA aHAIM3a U IOOBIYU JAHHBIX MPEACTABISIOT COOOM
NanbHEHIIee pa3BUTHE TAKWX M3BECTHBIX CTATHCTHYCCKUX WHCTPYMECHTOB
pa3BeIOYHOTO aHAINM3a, KaK METO]I TJIaBHBIX U METOJ] HE3aBHCHUMBIX KOMITIOHEHT,
(baKTOpHBINA aHAJIU3, MHOKECTBEHHAS! PErPECcCHsi, peAYIIUPOBAHUE TTPOCTPAHCTBA
MPU3HAKOB C MCIHOJB30BAaHMEM METOJa MHOTOMEPHOTO IIKaJUPOBAHMS,

KIIACTCPHOI'O aHAJIN3a U PACIIO3HABAHUA 06p8,30B " ap.
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[IporpaMMHO peann3oBaHHbIC U CHAOKEHHBIE YJOOHBIM MOJIb30BATEILCKUM
uHTepdeiricom, a Takxke MoAJAep>KaHHbIE THOKUMHU aIrOpPUTMaMHU BHU3yalU3alluu
MHOTOMEPHBIX JIaHHBIX, cpeactBa Data Mining NO3BOJSIIOT MPOBOAMTH
COOTBETCTBYIOIIUE HCCIEAOBaHUS Jake HAuMHAIOIIEMY IOJib3oBaTeno. B
apceHall METOI0B KJIACTEPHOIO aHallM3a U paclo3HaBaHus 00pa3oB cucteM Data
Mining oOBIYHO BXOIAT METOJ OMOPHBIX BeKTOpoB (Support Vector Machine,
i SVM), meton nepeBbeB pemeHuid (decision trees), MeToj «OmuKanIero
cocefia» B MPOCTPAHCTBE MPU3HAKOB, OaliecoBckas kiaccudukamus u ap. Cpenu
yKa3aHHOW TPYIIBI METOJ0B KiacCU(UKAIMM M pacro3HaBaHus Haubosee
WHTEPECHBIM U THOKUM MPEICTABISIETCS] METOJT OMIOPHBIX BekTOopoB (MOB).

Pemenue 3amau kiaccuguKaliid ¥ MPOTHO3UPOBAHUSA OYEHb BAXKHO [IJIS
MEIUIMHCKUX PabOTHUKOB. TexHosmoruu StatSoft MoO3BOJISIIOT yCHENIHO peliaTh
3TH 3aJa4i ¥ 3P(HEKTUBHO MPHUMEHSITh HAa MPAKTUKE Pa3sHOOOpPAa3HbIE METO/bI
aHaJIn3a U JOOBIYM JaHHBIX:

¢ JIaHHBIC UMEIOT HEOTPAHUYCHHBIN 00bEM;

o JIaHHBIC Pa3HOPOJHBI: KOJUYECTBEHHBIC, KAUECTBEHHBIC, TEKCTOBHIE;

e PE3YNbTATHI JOJKHBI OBITh KOHKPETHBI U TTOHSTHBI,

e HMHCTPYMEHTHI JUIsl 0OPaOOTKH CHIPBIX TaHHBIX JTOJDKHBI OBITH TIPOCTHI B
UCTIOJIb30BaHUH.

O06pa3 — 3TO0 Bce, UTO MOXET Ha3bIBaThCcsl WMH(OpManuen, T.e. 4YTO-TO,
UMeEIolIee HEKOTOPBIE XapaKTEPU3YIOIINE €ro MPU3HAKU:

- moObIe 0a3bl JAHHBIX, COCTOAIIUE U3 KOJOHOK (P U CTPOUEK;

- mo0oe onrdpoBaHHOE N300pAKEHNE.

Texnonorus Data Mining npenocTaBisieT BO3MOXHOCTh pPAaclO3HaBaTh
o0pa3bl C MPUMEHEHHEM METOJIa CTATUCTUYECKHU B3BEIICHHBIX CHHIPOMOB:

1) cHauanma cTaBSTCS TpaHMIlBl Tpadanuu (HE 00s3aTeNbHO OJHA) IO
OJTHOMY W3 TPU3HAKOB TaKWM OOpa3oM, 4TOOBI C OJHOW CTOPOHBI TPAHUIIBI
npeo0aany 3HaYeHUsl OJTHOM W3 TPYII, a C JPYroll CTOPOHBI ObLIO OOJbIIE
3HAYEHHUU BTOPOU rpynmbl. To ke aenaercst 1 BTOPOro Npu3HakKa, U Uil BCEX
NPU3HAKOB, YYacCTBYIOIIMX B 0OydeHuu. brmarogaps COBpEeMEHHOW TEXHHKE

YHCJIO ITPU3HAKOB MOXKECT OBITH IOYTH HE OI'paHHUYCHO,
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2) nanee U3 BCEX MPU3HAKOB OCTABISIIOT TOJBKO T€, KOTOpbIe HamOoiiee
WH()OPMATUBHBI C TOYKH 3PEHUS OTACICHUS OQHOU TPYIIIBI OT APYTOM;

3) co3maercsa pemiaroliee MpaBWIo, KOTOPOE BKJIOYAaeT B ceds Habop
HanOosiee MHPOPMATUBHBIX MPHU3HAKOB ¢ MX TpaHuiiamMu rpagamnui. [lo Hemy
HOBBIN 00BEKT, HE YUACTBYIOIINI B 00y4EHUH, MOKHO PacO3HATh, T.€. OTHECTH
C HEKOTOPOU BEPOSITHOCTHIO K OTHOW U3 TPYIIIL;

4) CTaTUCTUYECKH B3BEIICHHOE TOJIOCOBAHUE IPOBOJMUTCS CYMMAapHO IO
BCeM 0a30BBEIM MHOKECTBAM;

5) B pe3yabTaTe paclo3HaBaHUS HMMEETCS OJHO YHCJIO, HaXOJIIeecs
MeXay HoMmepamu Tpymmn. K kakoMmy HOMepy TpyIIbl OHO OJIMKe, K TOW TpyIine
u Oyner OTHOCUThCSA pacrio3HaBaemblii  00BekT. CyliecTByeT 30Ha
HeomnpeaeneHHocTu. Eciaum  pesynbrar momagaeT B Hee, TO PEIICHHE
HEOMpEACICHHO.

6) camoe TrjaBHO€ —  JIOKa3aTh, 4YTO Pa3JIMudsl MEXAYy TpyHIaMu,
HalJIeHHBIE B PE3yJIbTaTe€ pacro3HaBaHUsA, JOCTOBEPHO 3HAUYUMBL. J[Jisi 3TOTO
CYLIECTBYET II€PECTAHOBOYHBIM TECT, MCHOJb3ytommuni meron Monrte-Kapio.
Homepa rpymnmbl kaxaoMy OOBEKTY NPHCBAWBAIOTCS TMPOU3BOJIBHO M HA
CKOJIB3SIIIIEM KOHTPOJIE OMSATh MPOBOASIT OOy4YeHHE M pacro3HaBaHue. Tak
JeJlaeTCd B aBTOMATHYECKOM pexuMe Thicsiuy pas3. Ecmu  xopormiee
pacrio3HaBaHME TMOJyYaeTCs B 5 CiIydasix U3 ATOW THICSYH, TO CUUTAETCS, UTO
nocrtoBepHocTh paBHa 0,005. Ecnu Takux ciydaeB JIOCTaTOYHO MHOIO, TO
CKOpEE BCET0 pa3iinyus MEXIy UCCIEyEMbIMU IPYIIaMHU HET.

Jnst  Menuko-Omosiornueckord MHGOPMAIMKM  XapaKTEpHbI HEOObINNE
BBIOOPKH, OOJIBIIIOE YKCIIO MAPAMETPOB U HAJIMYKE MPOIYIICHHBIX 3HAYCHUHN B
JTAaHHBIX. OTH  TPYOHOCTH, TNPHUHIMIHAIBHBIE I  TPaJAMIIMOHHBIX
CTaTHCTHYECKUX MeTojoB, s  Data Mining He ctpamnel. PaboTaTh
MPUXOAUTCS UMEHHO C TaKUMH CIIO)KHBIMU JTaHHBIMU. [IprueM maHHBIE MOTYT
ObITh W KOJUYECTBEHHBIMH, W KA4Y€CTBEHHBIMH, HEIPEPHIBHBIMU WJIn
JTUCKPETHBIMU. [ TaBHOE, 4TOOBI OHU MUMENH BHUJ TaOJUIbI, B KOTOPOUM OJIMH U3
CTOJIOLIOB SIBJISIETCSI TPYIIIUPYIOUTUM, T.€. COAEPKUT HOMEpA TPYIII, K KOTOPHIM

OTHOCSITCSI KQXIbIi U3 0OBEKTOB (JIaHHAs CTPOKA - €CTh MH(pOpMaILUs 00 0OJTHOM
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o0bekTe, "3amuch"). Mimeercss B BHUIYy, UTO CpaBHHUBAaE€MbIE TPYIIBI 3apaHee
U3BECTHBI. DTO MOTYT OBITh TPYIIIbI OOJIBHBIX C PA3TUYHBIM HCXOJIOM JICUCHHUS
WIN 3a00JI€BaHUs, TPYIIBl SKCIIEPUMEHTAIBHBIX JAHHBIX M KOHTPOJIS U T.[.
OOydeHHe WIET Ha JaHHBIX C M3BECTHBIM pasjeieHueM Ha rpynmnsl. [locie
IOJTyYEHUS PELLIAIOLIET0 IPaBUila MOKHO JIF00O0M MpearaeMblil HOBBIN OOBEKT,
rpyIIa KOTOPOro HE U3BECTHA, C HEKOTOPOU BEPOATHOCTHIO OTHECTH K OJAHOMU U3
IpymI, T.€. CHENAaTh JJs1 HEro NpPOrHO3 WM JAUArHOCTUKY. OJTO M €CTh
pacriozHaBaHHe 00pa30B B ACHCTBUMU.

C moMomipio JaHHBIX METOJIOB pacro3HaBaHUs 00pa3oB ObUIM YCIEUIHO

PCIICHBI MHOTHC 3a1da4U B MGI[I/IKO-6I/IOHOFI/ILI€CKI/IX HCCIICAOBAaHHUAX.

2.5. /InarHocTuka cepie4HON MaTOJI0TUH
c momotsio STATISTICA Data Miner

Ha ocHOBe AaHHBIX, MOJTYYEHHBIX MO KIMHUYECKUM, (YHKIIMOHAIBHBIM U
OMOXMMHMYECKUM  HCCJIEIOBAaHUSIM  NAIMEHTOB €  KapAHOJOTHYECKHUMHU
3a00JIeBaHUSIMUA, HEOOXOAMMO TMOCTaBUTHh JU(PPEPEHIIMPOBAHHBINA JTUATHO3.
beinu coOpanbl qanHble 1o 43 manueHTaM, JJjIs KaX0ro MaiueHTa U3BECTHO 10
38 xapaktepuctuk (Ttakux, kak YCC, AJl, xoponaporpadus, nepdpy3noHHas
cuuHTUrpadguss Muokapaa W T.4.). JlaHHble monHBIE, B TaOIUUE  HET
OPONYLIEHHBIX sueek. JlJIs mNoCTaHOBKM auMarHo3a (HOpMa, HEBbIpaXKEHHAs
UIIEeMHUsI, YMEpPEHHasi WILIEMUs, BbIpAKEHHAsl HILIEMHUs1) ObUIM HCIIOJIb30BaHbI
cienytonue Mmeroasl: Neural Networks — Heliponnsie cetu; Machine Learning —
npouenypbl o0ydenus; C&RT Trees — nepeBbst kiacCUpUKALIMKI U PETPECCUU.

Pe3yabTaThl aHAJIN3a 10 METOAAM.

Heiiponnbie cetu. 3a 10 MUHYT pabOThl yAaJIOCh MOCTPOUTH U OOYUUTH
cetb 100%-no# TouyHOCTH. [IpyM 3TOM MOMYyTHO OBLIM HAWIEHBI W BBIICICHBI
Bcero 10 mepemenHbix u3 40, KOTOpbIE MOJHOCTHIO OOBSICHSIIM 3aBUCHUMYIO
MEPEMEHHYIO — IUarHo3 (puc.2.6).

Cerb — MHOTrOCIOWHBIN mepcentpoH, Bcero 3 ciost (1 ckpwiThlil), 4

9JICMEHTA Ha BXOAHOM CJIOC, 10 Ha IMPOMEKYTOUYHOM, I Ha BBIXO/JHOM.
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[Tpouenypst oOyuenus. [Ipoueaypst oOydenus (METOJ OMOPHBIX BEKTOPOB
u baliecoBCKME OLIEHKHM) HE MOKa3aJld B JAHHOM 3aJade XOPOIIUX Pe3yJbTaTOB.
[IpouieHT mnpaBuUiIbHOM Kiaccuukamuu coctaBunl 91%, mpuyem  auarHos
CTaBWJICS C TOYHOCTHIO Beero 60% (puc.2.7).

JepeBbsi kiaaccupuxkanmu u perpeccun. Meron nokazan 100%-bri
pe3yabTar (puc.2.8), 3To CBSI3aHO C TE€M, YTO 3ajlaya OTHOCUTEIHHO HECIOXKHAS
M YUCJIO KJIACCOB 3aBUCUMOM mNepeMeHHOW HeBenuko (4 kiacca). Kak BumHO,
JIepeBbsl KJIACCU(PUKALMU C TMOCTPOCHUEM BBIICIUIN HEOOJBIIOE KOIUYECTBO
NEPEMEHHBIX, MOJHOCTHIO KJIACCU(UUUPYIOUUX 3aBUCUMYIO IEPEMEHHYI0 —
nuartios (puc.2.9).

Takum ob6pa3zoMm, ¢ momompio MetonoB Data Mining, peainn3oBaHHBIX B
STATISTICA, ynanocs nocraButh auartos ¢ 100% ToyHOCTEIO. BBl BBIIETEH
HaObop u3 10 XapaKTepHCTHK, KOTOpbIE ONpeAessaoT auddepeHurnpoBaHHBIMI

JINarHo3.

B ApxutekTtypa : M 4:8-10-1:1 . N = 24 [pouaeoauTensHoCTs 06Y4y. = 1.000000 . K. [M[=]EI

Puc. 2.6. ApxutekTypa MHOTOCIIOMHOTO MepCENTPOHA
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B8 Data: Classification summary (Support Yector Machine). P... |8 [=] E3

Classification summary (Support Vector Machine), FAT =
SV Classification type 1 (C=10000), Kernel Radial |

Class Mumber of support vectors= 32 (0 bounded)|

Mame Total | Correct |Incorrect | Correct(%) | Incorrect{%)
complic 10 & 4 B0.0000 4000000
uncompl 33 33 0 100.0000 0.00000 <}
14 oY

Puc. 2.7. Utoru knaccudukanuy METO0M OTIOPHBIX BEKTOPOB

e [pagurk 1 aepesa ana PATTERN_UNCOMPL*

Ol x]

& [papuk | nepesanna PATTERN_UNCOMPL* __ Bi[EIES)
Tpadkk 1 4epesa ana PATTERN_UNCOMPL
T WP {4610 HETERMHHENE Hil BERLUHK: 4, TERMMH Mk HbIX BEPWIK: 5

-

OFERATEITA

IK_MIN

<= 86.500000
ME =4 Unfnoﬂ
ungompl

;

> 36500000 - EF = pyme

\i?:? Uncro:ﬁ]
ungoml

KOIkO_DEM
<= 90.000000 +90.000000
] I
uncoml

[

co=1

Puc.2.8. JlepeBo knaccuduxanuu

B NanHue: Matpuua kna... M=l E3

MaTpuUa kKnacougnk: =
JABMCHMMAR NepemMeaH
OnNurK: KaTeropyanet
Knacc Knacc
uncompl complic
uncompl SS.DDDDD_
complic 10.00000 +|
1K oy

Puc.2.9. MaTtpuna omubok kiaccuukauu

C IOMOIIBIO ACPCBLCB KJIaCCI/I(l)I/IKa]_II/II/I
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2.6. STATISTICA Neural Networks B HeiipoceTeBBIX BEIYHACICHUSIX

Hcnonbs3oBanne HEHPOHHBIX ceTed TMoJipazyMeBaeT ropaszio Oosbliee,
4eM MPOCTO 00padOTKy TaHHBIX HEUPOCETEBHIMU METOIAMH.

STATISTICA Neural Networks [57] mpemocTaBisieT pa3HOOOpa3HBIC
GyHKUIHMOHATIBHBIE BO3MOXHOCTH sl pabOThl C OYEHb CJIOKHBIMHU 3ajja4aMH,
BKJIIOYAIONIME HE TOJHKO HOBEHININE «APXUTEKTYpbl HEUPOHHBIX CETe» W
«aNTOPUTMBI O0y4YEHHS», HO TaKXKe€ U HOBBIE MOAXOJBI B «OTOOpPE BXOJHBIX
JAHHBIX» M «mocTpoeHun cetw» (puc. 2.10). Kpome Toro, pa3zpaboTuuku
MPOTPAMMHOTO O00ECTICUCHHUST TIPEIYCMOTPETH CIASAYIONIYI0 BO3MOXHOCTh —
mociie TMPOBENEHUsl 3aJaHHbIX 3KcrepuMeHToB B mHTEpdeiice STATISTICA
Neural Networks, HelipoceTeBble aHaIM3bl MOTYT OBITh OOBEAWHECHBI B
MOJIB30BATEIHCKOM ~ TPWJIOKCHUH. ITO JIOCTUTAeTCS JHOO C  TTOMOIIBIO
oubnuoreku COM-pynkuuit STATISTICA, koTopasi MOJIHOCTHIO OTPAXKAET BCE
GyHKIHOHATBHBIE BO3MOKHOCTH TIPOTPAMMBI, TUOO C MTOMOIIBIO KOJIa Ha SI3bIKE
C (C++, C#) wm Visual Basic, KOTOpbIii TreHepUpyeTcs NPOrpaMMoul u
MOMOTaeT 3aMyCTUTh IMOJTHOCThIO OOYUEHHYI0 HEHPOHHYIO CETh WJIM CETEBOM
aHcamOJIb.

Mopayne STATISTICA Neural Networks MOJHOCTBIO HHTETPHUPOBAH C
cuctemoit STATISTICA, Takum 00pa3oM JOCTYNEH OTPOMHBIH BBIOOD
WHCTPYMEHTOB  PEHAKTUPOBAHMWS  (MOATOTOBKHM) JAHHBIX JUISI  aHAIW3a
(mpeoOpa3oBaHusi, yCIOBUS BbIOOpa HAOIIOCHUM, CPEICTBA MTPOBEPKU JTAHHBIX
u T.4.) (puc.2.11). Kak u Bce ananusel STATISTICA, nporpamma MoXeT OBITH
"mpucoenuHeHa" K yJaJeHHOM Oa3e MaHHBIX C TIOMOIIBI0O HHCTPYMEHTOB
00paboTku "Ha MecTe" WM CBS3aHA C AKTUBHBIMHU JAaHHBIMH, YTOOBI MOJICIIH
oOydJannch WM 3amyCKaluch (HampuMep, IS BBIUYMCIACHUS TIPEICKa3aHHBIX
3HAUYCHUH WM KJIacCU(PHMKAIMM) aBTOMATHYECKH KaKIbIH pa3 MpU HW3MEHCHUU
JAHHBIX.

[locne Toro kak AaHHBIC MOATOTOBIICHBI, HEOOXOIWMO PEIIUTH, KAKUE

MEepEeMEHHBIC CJIEAYEeT UCIOJIb30BaTh MpU paboTe ¢ HeilpoceThio. Uem Oostbiie
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Puc. 2.11. Beibop unctpymentoB STATISTICA Neural Networks

YHUCIIO TIEPEMEHHBIX, TeM CJIOXHee OyneT HeHpOHHas CeTh U, CIeA0BaTEeIbHO,
notpedyercst OoyibIlle MaMsATH M BPEMEHH Ha OOydYeHHE, a Takke OoJiblliee
KOJIMYECTBO oOOydaromux mnpumepoB (HaOmoneHuii). Ilpu HegocTaTOUHOM
00beMe JTaHHBIX W/WIU KOPPENSIHIX MEXIY MePEMEHHBIMU HUCKITIOYUTEIIBHYIO
BOKHOCTh BO MHOTHUX HEMPOCETEBBIX NPWIOKECHHUSIX MPUOOPETAIOT BOMPOCHI
0oTOOpa 3HAYUMBIX BXOJHBIX MEPEMEHHBIX U CKAaTHUsl MH(OpMAIMU B MEHbBIIEE

YUCJIO IICPEMCHHBIX.
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B STATISTICA Neural Networks peamm3oBaHbl OOpaTHBI W TpsSMOU
QITOPUTMBI MOIArOoBOro BeiOOpa. Kpome TOro, HEHpOreHeTHYeCKuidi alirOpUTM
oTOOpa BXOJHBIX JaHHBIX COYETAaeT B ce0e BO3MOKHOCTU TE€HETHMYECKHX
anroputMoB 1 PNN/GRNN (PNN - BepositHocTHBIE HelipoHHble ceTu, GRNN -
000011IEHHO-PETPECCUOHbIE HEHUPOHHBIE CETH) JIJIi aBTOMATHYECKOTO IOMCKa
ONTUMAJIBHBIX KOMOWHALIMA BXOJHBIX MEPEMEHHBIX, B TOM YHCIE€ U B TeX
cllydasiX, KOIJa MEXJIy HHMH HMEITCd KOppelsiUud U HEJIUHEHHbIE
3aBUCUMOCTH.

[Toutn mrHoBeHHas ckopocTh oOydenuss mo PNN/GRNN-amaroputmy He
TOJIBKO Ja€T BO3MOKHOCTh MPUMEHUTh HEUPO-TEHETUUECKUI alroputM otdopa
BXOJHBIX JaHHBIX, HO U MO3BOJIAET (IOJB3YSCh MMEIOIIMMUCSA B pEIaKTOpe
nanabix cuctembl STATISTICA Neural Networks ymoOHBIME cpencTBamMu
MO/IABJICHUSI HE3HAYMMBIX IEPEMEHHBIX) B PEAIbHOM BpPEMEHH IPOBOJMTH
COOCTBEHHBIE SKCIIEPUMEHTHl Ha UYyBCTBUTENBHOCTH AaHHBIX. STATISTICA
Neural Networks comepXKuT Takke BCTPOCHHYIO CHCTEMY «aHajiu3a TJIABHBIX
komnoHeHT» (AI'K u accounumaruBHbie cetu s "HenuHeitHoro AI'K"),
MO3BOJIAIOILYIO TIOHWXKAaTh Pa3MEPHOCTb UCXOHBIX TaHHBIX. B 6a30Boii cucteme
STATISTICA noctymHO 607bII0€ pa3HOOOpPA3UE CTATUCTUICCKUX METOIOB IS
MOHW)KEHUS pa3MEPHOCTU JaHHBIX.

CocraBHoii uvacteto makera STATISTICA Neural Networks sensercs
Intelligent Problem Solver — «wmacrtep pelieHui», KOTOPBI OLICHUBACT
MHOJKECTBO HEWPOHHBIX CETE€W Pa3IMYHOM AapPXUTEKTYPbl U CIIO)KHOCTH W
BBIOMPAET CETH HAWIYUIIeH apXUTEKTYPbI IJI TaHHOM 3aa4H.

MacTtep cnocobGeH CTpOUTh CeTH /s JaHHBIX C HE3aBHUCHUMBIMU
HaAOJI0ICHUSIMU (CTaHIaPTHBIE PETPECCUOHHBIE CETH, CETH KJIACCU(PUKALUU WU
CMEIIaHHbI€) PaBHO KaK M CETH, MPEJHA3HAYEHHBIE Ji1 MPOTHO3UPOBAHUS
OyIymuX 3HAYEHUNW HEKOTOPOW NEPEMEHHOW Ha OCHOBE YK€ HMEIOLIUXCS
3HAYEHUN ITOM K€ MePEMEHHOM (CeTU ¢ BPEMEHHBIMU PSIIaMH ).

3HauUUTENHbHOE BpPEMS MPHU CO3JaHWM HEMPOHHOM CETH YXOJMUT Ha BHIOOD
COOTBETCTBYIOIIUX MEPEMEHHBIX U ONTUMHU3AIMIO APXUTEKTYPhl CETH METOJI0M

sspuctuyeckoro moucka. STATISTICA Neural Networks 6epet sty padoTy Ha
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ceOs1 W aBTOMATHUYECKH MPOBOAUT 3SBPUCTUUYECKUMN MOUCK. DTa MNpoLEaypa
YUUTBHIBACT BXOJHYIO Pa3MEpHOCTb, THUIl CETH, pa3Mepbl CEeTH U TpeOyemble
BBIXOJIHbIE (PYHKIIUU KOAUPOBAHUS.

B xo7e moncka MOXKHO 33J1aTh YMCJIO OTKIMKOB, MOJy4aeMbIX B IMPOIECCE
oOyuenus. [Ipu ycTraHoOBKe pexuMMa MaKCUMAJIbHOM JleTaqu3alud «MacTep
peuieHui» OyAeT oToOpaXkaTh APXUTEKTYpYy M YPOBHHM KayecTBa ISl KaKIIOH
TECTUPYEMOM CETH.

«Mactep  peumieHui»  sSBIsSieTCs  uype3BblYaWHO  3(G(HEKTUBHBIM
WHCTPYMEHTOM  TIPM  WCMOJB30BAHWM  CIIOKHBIX ~ TEXHHUK,  IO3BOJISS
aBTOMATHYECKU HAXOUTh HAWIYUIIYIO apXUTEKTYPY CETH.

ABTOMaTHYECKHA KOHCTPYKTOP CETH MOXXHO TakKXe HCITOJIb30BaTh B
nporiecce pazpadbotku moxaenu, korga moayib STATISTICA Neural Networks,
COBMECTHO ¢ JApyruMH Moxayismu Oa3zoBoii cuctembl STATISTICA,
MPUMEHSIETCS JJIs1 BBISIBJICHUS HauOoJiee 3HAYMMBIX NEPEMEHHBIX (Harpumep,
HAWJTYYIINX MPEAUKTOPOB ISl TIOCIEAYIOMIETO UX BKIIOYEHUS U TECTUPOBAHUS
B Kakoi-mn6o moaenu Nonlinear Estimation — HeTMHEHOTO OIICHUBAHUS).

VYcmex 3KCMEpUMEHTOB MO TMOUCKY HAWIYUIIEro TUIMA U apXUTEKTYPbI
CETH CYIIECTBEHHBIM 00pa30M 3aBUCHUT OT KaueCTBa U CKOPOCTH aJITOPUTMOB
ooyuenus cetu. B cucreme STATISTICA Neural Networks peannszoBanbi
camble JIyqIlIne Ha CETOHAIIHUNA JeHb 00yYaroIie aarOpUuTMBbI.

Jns oOydenuss MHOTOCIOWHBIX mepcenTpoHoB B cucteme STATISTICA
Neural Networks peanu3oBaH, Tmpexae BCEro, METOJ  OOpaTHOTroO
pacmipocTpaHeHHs] - C MEHSIOMIMMUCS BO BPEMEHH CKOPOCTBHIO OOYYCHHS U
KO2(pUIIMEHTOM WHEPIMHU, EPEMEIIMBAHUEM HAOI0ICHUIN TIepes] O4YepeIHbIM
[IaroM ajroput™Ma © J00aBJIEHWEM aJJWTUBHOTO IIIyMa JJisi poOOACTHOTO
0000menusa. Ilomumo »toro, B cucreme STATISTICA Neural Networks
peanu3oBaHbl JBa OBICTPHIX alTOPUTMA BTOPOTO TMOPSIAKA - METOJbI
COTPSDKEHHBIX TpaueHToB U JleBenOepra-Mapkapa.

[Tocnennuii mpenctaBisger cob60i HEOOBIYAHO MOIIHBIA COBPEMEHHBIN
QITOPUTM HETMHEWHOW ONTUMM3AINH, U CTICIIHAIUCTH OY€Hb PEKOMEHIYIOT UM

MOJb30BaThCs. B TO ke BpeMs 001aCcTh IIPUMCHCHHUA 3TOIr0 METOJa OIrpaHUYCHA
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CllydassMd OTHOCHUTEJIbHO HEOOJIBIINX MO pa3Mepy CeTe ¢ OJHUM BBIXOJIHBIM
HelipoHoM, a s Oonee rpomosnkux 3amad B makere STATISTICA Neural
Networks mmeercst METOA CONPSDKEHHBIX TpaaueHToB. Kak mpaBuio, U TOT U
JPYroM aIropuT™M CXOATcsl ObICTpee, YeM METOJ 0OpaTHOI'O pacIpOCTPaHEHUS,
Y TIpY 3TOM OOBIYHO BBIIAIOT 00JIee MOIXOSIIEE PEILICHUE.

WrepatuBHbiii nponiecc o0yuenust cetd B cucteme STATISTICA Neural
Networks compoBokaaercsi aBTOMaTH4eCKUM OTOOPaKEHUEM TEKYIIEH OmMOKH
OoOyueHUsT U BBIYUCIIIEMOM HE3aBUCHMO OT HeEe OHIMOKM Ha IPOBEPOYHOM
MHOKECTBE, IPU 3TOM MOKa3bIBAETCA U IpapyKk CyMMapHOW OIIUOKH.

OOyueHue mpepbIBaeTCs B JIIOOOM MOMEHT Ha)kKaThueMm KHOmNkKu. Kpome
TOTO, UMEETCS BO3MOXKHOCTh 33/1aTh YCIOBUS OCTAHOBKH, IPU BBINOJTHEHUU
KOTOpBIX OOydeHHe OyAEeT IPEPBAHO; TAKUM YCIOBHUEM MOXKET ObITh, HAIPUMED,
JNOCTH)KEHHE OIPEACIICHHOIO YPOBHS OIIMOKH, WM CTA0WIbHBIA POCT
IPOBEPOYHON OMIMOKM Ha MPOTSHKEHHM 3a/JlaHHOTO 4YMcia MpoXoAoB - "3mox"
(4TO CBHUIETENBCTBYET O TaK Ha3blBaeMOM 1epeoOyueHun cetu). Ecnu
nepeodydeHrue HMEeeT MECTO, 3TO He JIOJDKHO 3a00THTh IOJIb30BATEIIS:
STATISTICA Neural Networks aBToMaTHYeCKH 3alOMUHACT ASK3EMILISIP
HaWIy4lled CeTH, MOJIyYeHHOM B Ipoliecce 00yUeHUsl, U K 3TOMY BapHaHTy CETH
BCEI/la MOXHO OOpaTUThCS, HaXKaB COOTBETCTBYIOLIYIO KHOIKY. Ilocne Ttoro,
KaKk OOy4YeHHE CETH 3aBEpUIEHO, MOXHO MPOBEPUTh KAYECTBO €€ paboThl Ha
OTJIEJIbHOM TECTOBOM MHO>KECTBE.

B nmakere STATISTICA Neural Networks peanmn3oBan Takxe meblid psij
QITOPUTMOB OOYYEHMS JUIsl JPYTMX CeTell Apyrux apxurtektyp. [lapamerpsi
paauanbHbIX CIUTAMHOB M KOA(M(UIIMEHTHI CTIIaKUBAHUS y CETe Ha pajualibHON
6a3ucHOM GyHKIIUU U 0000IIEHHO-PETPECCUOHHBIX CETeH MOTYT BHIOMPATHCS TIO
TaKUM alropuTMam, Kak: oOyuenune Koxonena, noaseibopka, meroa K-cpenHux,
METOJbI U30TPONUU M OIMMKaWImmX cocenei. HelipoHbl TMHEHHOTO BBIXOIHOIO
CIIOSl y ceTel Ha paauanbHOW 0a3ucHOW (YHKIMHU, KaK U y JTUHEHHBIX ceTeH,

MOJHOCTBIO ONTUMU3UPYIOTCSI METOJIOM CHUHTYJISIpHOTO pasnioxkeHus (SVD).
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2.7. 3amaum perpeccun B makere STATISTICA Neural Networks

3ajauy MPOTHO3UPOBAHUS MOXKHO DPa30OMTh Ha JBa OCHOBHBIX Kiacca:
KJaccupukanuss U perpeccus. B 3agauax kiaccupukaluyd HYXXHO ObIBaeT
ONpPENENINTh, K KAKOMY H3 HECKOJIBKHX 33JaHHBIX KJIACCOB IPHUHAJICKUT
JaHHBIM BXOgHOUW HaOop. IIpuMepamMu MOTyT CIlyKUTh AUArHOCTHUKA PAKOBBIX
3a0oneBaHuil (OMyxoJb, YUCTO). BO Bcex 3TUX cilyyasx, O4EBUIHO, HA BBIXOJIE
TpeOyeTcs BCEro OJHA HOMUHaIbHAas mepeMeHHas. Yaie Bcero (Kak B 3THUX
npuMepax) 3aJauu Kjiaccu(uKaluuu ObIBalOT JBY3HAUHBIMHU, XOTSI BCTPEUYAIOTCS
Y 33/1a4¥ C HECKOJBKMMM BO3MOXXHBIMH COCTOSHUSIMH. B 3amadax perpeccuu
TpeOyeTcsl npeAcKa3aTh 3HaUYCHUE MepeMEHHON, MPUHUMAIOIEH (Kak MpaBuiio)
HEIPEPHIBHBIE YHMCIIOBBIE 3HA4Y€HMs. B Takux ciydasx B KaueCTBE BBIXOJHOM
TpeOyeTcs oiHa YncaoBas nepemeHHas [S58].

HelipoHHass ceTb MOXET pemarb OJHOBPEMEHHO HECKOJBKO 3ajad
perpeccun W/win KiaccuukaluM, OAHAKO OOBIMHO B KaXAbld MOMEHT
pemaercss TOJbKO OAHA 3agada. Takum o0pa3oM, B OOJIBLIMHCTBE CIy4yacB
HelpoHHas ceTh OyleT MMETh BCEro OJHY BBIXOJHYIO NEPEMEHHYIO; B Cilydae
3alay  KJacCu(PHUKaMM €O MHOTUMHM COCTOSIHUSIMH JUJIE  3TOTO  MOXKET
NOTPeOOBATHCSA HECKOJIBKO BBIXOJIHBIX 3JIEMEHTOB (3Tal MOCT-MPOLIECCUPOBAHUS
OTBEYAeT 3a INpeodpa3zoBaHuME HWHGOPMAIMU U3 BBIXOJHBIX D3JIEMEHTOB B
BBIXOJIHYIO TIEPEMEHHYIO).

B makere STATISTICA Neural Networks nmms pemeHHss BCeX ITHX
BOIIPOCOB PEANIM30BaHbI CIEMAIIBHBIE CPEACTBA IPE- U MOCT-IPOLECCUPOBAHUS,
KOTOPbIE TIO3BOJISIFOT IIPUBECTH ChIPbIE HUCXOJHbBIE JAaHHBIE B YUCIOBYIO (popMy,
OPUTOAHYIO MJiE O0pabOTKM HEHUPOHHON CeThl0, M MpPeoOpa3oBaTh BBIXOJ
HEeHpoOHHOU ceTn oOpaTHO B (¢dopmar BXOIHBIX JaHHBIX. HelipoHHas ceThb
CIIYKUT "MPOCIONKON" MEXIy Mpe- U MOCT-MPOLECCUPOBAHUEM, U PE3YJIbTaT
BbIIa€TCS B HY)KHOM BHUJE (Hampumep, B 3ajadye KiacCU(PUKAIMKM BBIIACTCS
Ha3BaHUe BbIxomHoro kiacca). Kpome toro, B maketre STATISTICA Neural
Networks moap30BaTenb MOXET (€CIM MOXKENAeT) MOJIYYUTh MPSMOM JOCTYI K

BHYTPCHHUM IIapaMETpaM aKTHUBAIlUU CCTH.
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CornacHo OOIIECIPUHATOMY B HayKe MPUHLMUILY, €clid Oojee CIoXKHas
MOJieIb HE JaeT JYYIIUX Pe3ysbTaToB, yeM Ooyiee mpocTasi, TO U3 HUX CIEAYET
NpeAnovYecTb BTOPYIO. B TepMuHax anmpokcuManuu OTOOpa)xeHuM camoit
IpPOCTOM MoOJieNbl0 OyneT JuHeHHas, B KOTOpOM NOJAroHOYHas (GYHKIUS
OTpeeNsIeTCsl TUIEPINIOCKOCTRI0. B 3amaue kinaccupukauy TUnepriiocKoCThb
pa3Merniaerca TakuM o00pa3oM, 4YTOObI OHa paszfiensia co0oil JBa Kiacca
(TMHEeHAsT MTUCKPUMHWHAHTHAST (PYHKITHS); B 33/1a4€ PETPECCUU TUIEPITIOCKOCTh
JOJDKHA TIPOXOJUTh dYepe3 3aJaHHble Touykd. JIMHEHHas Moneinb OOBIYHO
3anuchiBaeTcs ¢ moMolibio MaTpuilbl NxN 1 Bektopa cMmemienus pamepa N.

Ha sA3bIke HEHpPOHHBIX CETEW JIMHEWHAs MOJENb MPEICTABISIETCS CEThIO C
MPOMEKYTOUHBIMUA CJIOSIMU, KOTOpas B BBIXOJHOM CJIO€ COJEPKUT TOJBKO
JMHEWHBIC AJIEMEHTHI (TO €CTh JJIEMEHTHI C JIMHEHHON (DyHKIMEH aKkTHBAIIWN).
Beca cOOTBETCTBYIOT 3JI€MEHTaM MaTpHIIbl, a MOPOTHU - KOMIIOHEHTaM BEKTOpa
cMmeleHusi. Bo BpeMs paboThl ceTh (PaKTUUECKH YMHOKAE€T BEKTOpP BXOJOB Ha
MaTpHUIly BECOB, a 3aTéM K IIOJy4eHHOMY BEKTOpY IMpHUOABISET BEKTOP
CMEIEHUS.

B makere STATISTICA Neural Networks nMeeTcst BO3MOXXHOCTb CO31aTh
JMHEWHYIO C€Th U O0YUUTH €€ C MOMOIIBI0 CTAHJIAPTHOTO AJITOPUTMA JIMHEHHOM
ONTUMH3AIMKA, OCHOBAaHHOTO Ha TmceBooOpartHeix wmarpumax (SVD).
PazymeeTcs, mMeTon JIMHEMHON ONTHUMHU3ALMM PEATM30BAH TAKXKE B MOMYJIE
MmuoxectBeHHast perpeccusi cucteMbl STATISTICA; oaHako JIUHEWHBIE CETH
naketa STATISTICA Neural Networks ©UMEOT TO MPEMMYIIIECTBO, YTO 3/1€Ch
MOYHO B €IMHOMW Cpelleé CPAaBHUBATh TAKHE CETH C "HACTOSIIMMU'" HEHPOHHBIMU
CETSMH.

JluHerHas ceTh SABISAETCA XOPOIIEH TOYKOM OTCYETA JJISI OLCHKU KayeCcTBa
IIOCTPOCHHBIX I0JIb30BaTEJIEM HEHWPOHHBIX ceTeld. MOoXKeT oKa3aTbCs Tak, 4To
3a/1a4y, CUMTABIIYIOCS OYEHb CIIOKHON, MOXHO YCHEUIHO PEIIUTh HE TOJBKO
HEMPOHHOM CEThIO, HO W MPOCTHIM JIMHEWHBIM MeTOJIOM. Eciin ke B 3agaue He
TaK MHOTO OOYy4YarolmuxX JaHHBIX, TO, BEPOSITHO, MPOCTO HET OCHOBAHHIA

HCIIOJIL30BaTh 00JIee CII0KHBIC MOJCIN.
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B 3agmauax perpeccud LENbIO SBISETCA OIEHKA 3HAUEHHUS YHUCIOBOM
BBIXOJTHOM TIEPEMEHHOM TIO 3HAYCHHUSM BXOJHBIX IEPEMEHHBIX. 3agaqu
perpeccun B makere STATISTICA Neural Networks MokHO pemath ¢
MOMOIIBIO CETEeH CIEAYIOMUX THUIIOB: MHOTOCIOWHBIN MEPCENTPOH, paauaibHas
0asucHas QyHKIUsA, 0000LIEHHO-PErPECCUOHHAsA CeTh W JIMHEHHas ceTh. [Ipu
9TOM BBIXOAHBIC [AHHBIC JODKHBI WMETh CTAHAAPTHBIM YHCIOBON (HE
HOMUHAJIHBIN) THIL.

OcoOyt0o  BaXHOCTh JJII  PETPecCHM  HUMEIOT  MacIITaOupOBaHUE
(IIKaIMpOBaHUE) BBIXOAHBIX 3HAYEHUHN U 3PHEKTh IKCTPATIOJISIINH.

Heliponnsle cetn Hambojee 4acTO HCHOJIB3YEMBIX apXUTEKTYp BBLIAIOT
BBIXOJIHBIC 3HAYEHUSI B HEKOTOPOM OIPECICHHOM JMara3oHe (Harmpumep, Ha
orpeske [0,1] B cimydae noructuueckod (QyHKuMM aktuBanuu). s 3agad
KJIaccu(PUKaMU 3TO HE CO3/4aeT TpyaHocTer. OaHako Mg 3a1ad perpeccuu
COBEpIICHHO OYEBHUJIHO, YTO TYT €CTh MpobOiieMa, W HEKOTOpPhIE €€ JeTajH
OKa3bIBAIOTCS] BECbMa TOHKUMH.

Jyist Havana HeOOXOMMO TPUMEHUTH aJTOPUTM MacCIITaOMPOBaHUS, YTOObBI
BBIXOJT ceTh uMmen  'mpuemieMbld"  guama3zoH.  IIpocreimedt  u3
macmtabupyronux ¢yakiui nmakera STATISTICA Neural Networks sBisiercst
MUHUMAaKCHasT (YHKIUSA: OHAa HAXOAWT MHUHUMAJIbHOE W MAaKCHMAaJbHOEC
3HAYEHUE MEPEMEHHON MO 00y4YarolleMy MHOXECTBY M BBINOJHSAET JUHEHHOE
npeodpazoBaHue (C MpuMEeHeHHEM KodduimenTa Macmrada ¥ CMEIICHHS ), TaK
yTOOBI 3HAYEHUS JIeKAIH B HYKHOM JHMamna3oHe (Kak MpaBWiio, Ha OTPE3Ke
[0.0,1.0]). Ecnu »Tu nmecTBUST NPUMEHSIOTCS K YHUCIOBOM (HEMPEPHIBHOW)
BBIXOJTHOM TMEPEMEHHOM, TO €CTh TapaHTHs, YTO BCE OOydarouue 3HAYCHHS
1ocJie TIpeoOpa3oBaHusl MOIMAIYT B 00JIaCTh BO3MOXKHBIX BBIXOJHBIX 3HAYCHHMA
CeTH M CJIeIOBATENILHO, CETh MOKET ObITh 00yueHa. Kpome Toro, M3BECTHO, YTO
BBIXOJIBI CETU JOJOKHBI HAXOJUTHCSA B ONPENEICHHBIX TpaHUIax. ITO
00CTOSITEILCTBO MOXHO CYUTATh JIOCTOMHCTBOM WJIM HEIOCTAaTKOM — 3/I€Ch
BO3HHMKAIOT BOMPOCHI JKCTPAMOJISIUH.

Ha puc.2.12 ummoctpupyeTcsi BO3MOXKHOCTh OILICHKH 3HadeHus Y TI0

3HaueHno X. HeoOxoaumo anmpoKCUMHUPOBATH KPUBYIO, MPOXOASIIYIO Yepes
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3aIaHHBIE TOYKU. BepoATHO, BHOJHE NOAXOMALIEH IS OTOrO IMOKAXETCA
KpuBas, u300pakeHHass Ha rpaduke — oHA (MPUONMZUTENHHO) UMEET HYXKHYIO
(GopMy M MO3BOJSET OLUEHUTh 3HAUeHHEe Y B Cilydyae, €CIM  BXOJHOE
3HAYCHUE JIEKUT B MHTEPBAJlC, KOTOPBIA OXBAaThIBACTCS CIUIOIIHON YaCThIO
KPHUBOM - B 3TON 001aCTH BO3MOKHA HHTEPIIOJIALIUSA.

Ho 4ro nenare, eciim BXOJHOE 3HAYEHHE PACIHOJIOKEHO CYLIECTBEHHO
IIpaBee UMEIOIINXCS ToUeK? B Takux citydasx BO3MOXKHBI JBa MOJIX0/1a K OLIEHKE
3HaueHusA Y. llepBbIi BapuaHT — DSKCTpanoisalusA: [OJOTHAHHAs KpUBasd
IpoAoJDKaeTcs BOpaBo. Bo BTOpoM BapuaHTe HET JOCTATOYHOM MH(pOpMAIUH
JUISL OCMBICJIICHHON OLICHKM 3TOrO 3HA4Y€HUs, U IOTOMY B KayeCTBE OLIEHKU
OPUHUMAETCS CpPEJHEE 3HAUYEHHE BCEX BBIXOJOB (B OTCYTCTBUE KaKOW-THOO
UH(OPMAIUHU 3TO MOXKET OKA3aThCS JTYUIINM BBIXOJOM U3 MOJOKEHUS).

[Ipenmonoxxum, HaIpPUMEP, YTO UCIIOIB3YETCSI MHOTOCIIOMHBIN NIEPCENTPOH
(MLP). IIpumeHeHre MHHHUMaKca II0 OIKMCAHHON BBIIIE CXEME BeChbMa

OT'PAaHUYIUTCIIBHO.

i Rowal 7 7 STE- Hew Graph HEE

Prijeac] Wean

Puc. 2.12. Untepnionsitus pynkuuen Y mo 3HaYeHusIM X

Bo-niepBbixX, KpuBas He OyJeT JKCTPANOJUPOBATHCS, Kak Obl OJM3KO  HHU
OKa3aJIOCh PACIOIOKEHHE K OOydYaronuM JaHHBIM. BO-BTOpBIX, OIIEHKa IO
CpelHeMy Takke He OyIeT BBIMOTHATHCA: BMECTO JTOro Oynmer Oparbes

MHWHUMYM WA MAKCUMYM CMOTPA IO TOMY, POCJIa UJIN Y6BIBaJ'Ia B 3TOM MCCTC
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olleHMBaeMasi KkpuBas. UToObl M30ekaTh O3TUX HeAoctatkoB B MLP
WCIIOJIB3YETCS Psifi IPUEMOB:

Bo-niepBbIX, JIOrHCTHUYECKYIO (DYHKIMIO aKTUBAIlMM B BBIXOJHOM CIJIOE
MO>KHO 3aMEHHUTh Ha JIMHEHHYI0, KOTOpas He MeHsieT ypoBHs aktuBauu (N.B.:

q)YHKHI/II/I dAKTHUBaAllM MCHAIOTCA TOJIBKO B BBIXOJHOM CJIOC,; B IIPOMCKYTOYHBIX

CIOSIX TO-TIPEKHEMY OCTAIOTCS JIOTUCTHYECKUE M THUIEPOOTNYSCKUE (DYHKITUH
aktuBanuu). JImHEWHas (QYHKIMS aKTUBAIIMM HE HACHIIMACTCA, U TOITOMY
CIIOCOOHA IKCTPATIONUPOBATH (IIPU ITOM JIOTUCTUICCKHUE (PYHKITUHU TPEIBITYIITIX
YpOBHEM BCE-TaKH MPEIoJiaraloT HachlllleHue Ha 0oJiee BBICOKHX YpPOBHSX).
Jluneiinpie Qynkiuu aktuBaimu B MLP Moryt BbI3BaTh OIpeselieHHbIE
BBIYUCIIUTENbHBIE TPYJHOCTH B aJITOPUTME OOpPaTHOTO pacHpoCTpaHEHUs,
MOATOMY TPHU €ro UCMHOJIb30BAaHUM clieyeT Opath Manbie (MeHee 0.1) ckopoctu
oOyueHus. OnMcaHHbBIN MTOAXO] IPUTOJICH JIJIS LIeNIeH SKCTPAOJISAIINH.

Bo-BTOpBIX, MOXHO HW3MEHUTHh ILEJICBOM AMANA30H MUHUMAKCHOU
Macimtabupytomeit  Gynknun  (Hanpumep, caenat ero  [0.25,0.75]). B
pesynbrare oOywatomue HabmoneHus OyayT oToOpaxaTbCsi B YPOBHH,
COOTBETCTBYIOIIME CPEIHEN YAaCTU JUAIla30HA BBIXOAHBIX 3HaUeHUU. IHTEpEeCcHO
3aMETUTb, YTO €CJIM ATOT JWara3oH BbIOpaH MAJICHHKUM W 00€ €ro TI'paHMIlbI
HaxoasaTcss BOnu3u 3HaueHust 0.5, TO OH OyJIeT COOTBETCTBOBATh CPEIHEMY
Y4aCTKy CUTMOMJIHOW KPUBOW, Ha KOTOPOM OHa 'modTH JMHEWHA", - TOoraa
BBITIOJIHAETCSI ~ TMPAKTUYECKH Ta KE€ CXeMa, 4TO M B Cily4yae JHHEHHOTro
BBIXOJIHOTO CJOd. Takasg CeTb CMOXET BBINOJHATh SKCTPANOJALMNIO B
OTIPEJICICHHBIX TIpe/ieNiax, a 3aTeM OyJeT HAChIaThes. Bece 3T0 MOKHO XOpOIIIo
cebe TpEeACTaBUThH CICAYIOIMIMM 00pa30oM: JKCTPAmoJiAlus JOMycTHMa B
OTIPEICJICHHBIX TPAHMIIAX, @ BHE UX OHA OyAET MpeceKaThCsl.

Ecnu npumensiercss mepBbIi MOAXOJ U B BBIXOJAHOM CJIO€ TOMEIICHBI
JUHEHHBIE DJIEMEHThI, TO MOXET TOJYYUTHhCS TaK, YTO BOOOIE HET
HEOOXOJIMMOCTH WCIIOJIB30BaTh AJITOPUTM  MACIITAOMPOBAHUS, TOCKOJBKY
JIEMEHThl W 0€3 MacmTaOUpOBaHHWS MOTYT BBIJIaBaTh JIIOOOW YpPOBEHD
Beixoaublx curHaiaoB. B makere STATISTICA Neural Networks wnmeercs

BO3MOXXHOCTh JiJIsi  Oonbied  3(PGEeKTUBHOCTH BOOOINE OTKIIOUUTH BCE
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MacitadbupoBanrie. OTHAKO HA MPAKTUKE MOJHBIM OTKa3 OT MacIITaOUpPOBaAHUS
MPUBOAUT K TPYAHOCTAM B aJrOpuTMax oOydeHus. J[eHCTBUTEIBHO, B ATOM
cllydae pa3Hble Beca CeTH paboTaloT B CUIIBLHO pa3/IMyarolInXcsi MacmTadbax, 3To
YCIIOKHSIET HAYaJIbHYI0 WMHHUIMAIM3AIMI0O BECOB M (YAaCTUYHO) OOyyeHHeE.
[ToaTOMy HE peKOMEeHayeTCsl OTKIII0YaTh MacIITaOUpPOBAHUE, 32 UCKIIIOUEHHUEM
TEX CIly4aeB, KOrja JUamna3oH BBIXOJAHBIX 3HAYECHUM OUYECHb Majl U PaCIOIOXKEH
BOMIM3M Hyms. DTO ke COOOpakeHHe TOBOPHUT B MOJb3y MACIITAOMpPOBAHUS H
npu npenpoueccupoBann B MLP-cetsx (mmpu KOTOpoM, B NpUHLHUIIE, Beca
MEPBOTO MPOMEKYTOYHOTO CJIOSI MOKHO JIETKO KOPPEKTHUPOBATh, JTOOUBASCH
ATUM JIF000T0 HY)KHOT'O MacIITaOMpPOBaHU).

CeTH, B KOTOPBIX HCIOJB3YIOTC panuanbHbie meMeHTsl (RBF u GRNN),
paboTaloT coBeplieHHO WHaue, yeM cetu MLP. PanuanbHble ceTu mo camoit
CBOEH MPHUPOJIE HECITOCOOHBI K IKCTpaAnoIsaiuu. YeM ganbiie BXOJAHOU MPUMED
pPAaCIlOJIOKEH OT TOYEK, COOTBETCTBYIOIIMX pPagUaIbHBIM JJIEMEHTaM, TEM
MEHBIIIE CTAHOBATCS YPOBHU aKTHBAIMU PAUATbHBIX AJEMEHTOB U (B KOHIIE
KOHIIOB) TeM MeEHbIlIe OyneT BBIXOJHOM cHUTHaln ceTH. BxomHoil mpumep,
PACIIOJIOKEHHBIM JaleKO OT LIEHTPOB PagualbHBIX 3JIEMEHTOB, AacT HYJIEBOM
BBIXOJHOU curHajl. CTpeMJIeHHE CETH HE DKCTPANOJIUPOBATH JAHHBIE MOXKHO
CUMTATh JOCTOMHCTBOM (3TO 3aBUCUT OT MPEIMETHOM 001acTH), OJHAKO
yOBbIBaHHWE BBIXOJHOIO CHUTHaJIa (HA TEPBBIA B3IJSAJ) JIOCTOMHCTBOM HE
apisgercs. Ecnu HeoOxonuMo n30exaTh IKCTPANoJIAIUU, TO JIJISl BXOJIHBIX TOYEK,
OTIMYAIONUXCS OOJIBIION CTEMEeHbI0O HOBU3HBI, B KayeCTBE, KaK IPaBUIIO,
OepéTcs yCcpeTHEHHOE 3HaUCHHE.

JIns pagualibHBIX CeTed B 3ajJadax PEerpeccuu 3TOr0 MOXKHO JOCTHYb C
MOMOII[BI0 MacIITabupyroImel (yHKIMU cpeaHee/CTaHAapTHOE OTKJIOHEHHE.
OOyuaronue JaHHbIE MAaCIITAaOUPYIOTCS TaKuM 00pa3oM, UYTOOBI CpeaHee
BBIXOJIHOE€ 3HaueHue paBHsuiock 0.0, a Bce apyrue 3HAYCHHS] OBUTH OBl
IPOMACIITA0UPOBAHBl Ha CTAHJIAPTHOE OTKJIOHEHWE BBIXOJIHBIX CHTHAJOB. [Ipu
00paboTKe BXOJHBIX TOYEK, JIEKAIIUX BHE 00JACTeW NEUCTBHS paauaIbHBIX
AJIEMEHTOB, BBIXOJHOW CUTHaN CETH OyaeT MpUOIU3UTEILHO PABEH CPEIHEMY

3HA4YCHHIO.
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KadectBo paboThl ceTm B 3amade pPETPECCHU MOXKHO TPOBEPHUTH
HECKOJBKHMH crocobamu. Bo-mepBhIX, CeTH MOXHO COOONIUTH BBIXOJHOE
3HaY€HHE, COOTBETCTBYIOIIEE JTIOOOMY HAOIIOJAEHUIO (MM KAaKOMY-TO HOBOMY
HaOJII0JICHUIO, KOTOpOoe HeoOXoauMo MpoBepuTh). Ecaum 310 HabmIoIeHME
COJIEP>KAJIOCH B UCXOJIHBIX JJAHHBIX, TO BBIJAETCSI 3HAUCHUE PA3HOCTH (HEBSI3KH).

Bo-BTOpBIX, MOTyT OBITH TIOJYYEHBI HWTOTOBBIE CTAaTUCTHKA. K HuUM
OTHOCSITCSL CPEJHEE 3HAUYCHHE U CTAHJIAPTHOE OTKIOHEHUE, BBIYMCIICHHBIC IS
OoOydJarommx JaHHBIX W JJIs OMUOKKM TporHo3a. B obmem ciydae cpemnee
3HaueHHUEe OMIMOKHM MPOTrHO3a OyAeT O4YeHb OJM3KO K HYJIO (B KOHIIE KOHIIOB,
HYJIEBOE CpeJHee ISl OMMOKH MPOrHO3a MOXHO TOJYYUTh, MOMPOCTY OIEHUB
CpellHee 3HaueHue OOydYarolIMX JaHHBIX M BOBCE HE OOpamiasch K 3HAYCHUSIM
BXOJIHBIX TlepeMeHHBIX). Hambomee BaXHBIM  IIOKa3aTEEM  SBIACTCS
CTAHJAPTHOE OTKJIOHEHHE OIMOKKM TmporHo3a. Ecium OHO HE oOKaxercs
CYIIECTBEHHO MEHBIIIE CTAaHJAPTHOTO OTKJIOHEHMS OOydYarolMX JaHHBIX, ITO
Oyner o3HayaTh, 4TO CETh paboTaeT He Jydlle, YeM NpocTas OIEeHKa IO
cpendemy. Jlamee, B makere STATISTICA Neural Networks moib3oBarento
BBIJIACTCS OTHOIIICHWE CTAaHJAPTHOTO OTKJIOHEHHWS OIIMOKKM TMPOTHO3a K
CTAaHJAPTHOMY OTKJIOHEHUIO OOydYarolux JaHHbIX. ECIM OHO CYyIIECTBEHHO
MeHblIEe equHuLbl (Hanpumep, Hrke 0.1), TO 3TO TOBOPUT O XOPOULIEM KauecTBe
perpeccuu. IJTO PErpecCMOHHOE OTHOIIECHHE (TOYHEE, BEJIWYMHY €IUHMIIA
MUHYC 3TO OTHOIIECHHWE) MHOT/IA HA3bIBAIOT JIOJIEM OOBSICHEHHOW AUCTIEPCUM
MOJEH.

B-TpeTpux, MOXXHO BBIBECTH H300paK€HUE IOBEPXHOCTHU OTKIMKa. Ha
caMoOM JieJie, pa3yMeeTcsi, ATa MOBEPXHOCTh MpesacTabisieT codoir N+1-mepHblit
00bekT, TAe N - uucio BXOAHBIX JJIEMEHTOB, a OCTaBIIEECS HM3MEPEHUE
COOTBETCTBYET  BBICOTE€ TOYKM Ha  MOBEpXHOCTU. IloHATHO,  4YTO
HEIMOCPEJICTBEHHO BH3yaJlbHO TMPEACTaBUTh TaKylo TMoBepxHOCTh mpu N
OombIieM ByX HeBO3MOKHO (peanbHO N Bcerma Oosbiie aByx). TeM He MeHee,
B makere STATISTICA Neural Networks MO>KHO BBIBOJAUTH CpE3bI
MMOBEPXHOCTH OTKJIMKA IO JIFOOBIM JBYM BXOJHBIM TiepeMeHHBIM. [Ipu 3TOM

SHAYCHHUA BCCX OCTAJIBbHBIX BXOJHBIX INCPEMCHHBIX (I)I/IKCI/IPYI-OTCH Hn MCHSAIOTCA
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TOJIBKO JBa BBIOpaHHBIE. BceM OCTalbHBIM TMEPEMEHHBIM MOXKHO TMPHUAAThH
a000€e 3HAYeHHWE II0 CBOEMY YCMOTPEHHUIO (10 yMOJYaHUIO CHCTEMa
STATISTICA Neural Networks Bo3pMET IS HHUX CpPEIHHE 3HAYCHUSA).
3HaYeHHUs JBYX HMCCICAYEMBIX MEPEMEHHBIX MOXHO MEHSTh B IPOU3BOJBHOM

AUaIia3oHe (HO YMOJYAaHHIO — B JUAIIa30HC U3MCHCHU S 06yqa101111/1x I[aHHLIX).

2.8. Amnmpoxkcumanus pynkuuii B makere STATISTICA

PaccmoTpuM oAMH W3 METOJIOB amnmpoKcUMaluu (YHKIWA B TakKere
STATISTICA. TIlyctp umeercss HeusBecTHas (YHKIMS JBYX IEPEMEHHBIX,
kotopas 3anana 1000 3nauennit Ha unrepnaie [0,10]x[0,10]. ITpennonaraercs,
YTO TOYKH, B KOTOPBIX 3aJ]aHbl 3HAUCHUS (PYHKIIUU, paclpe/ieTICHbl B YKa3aHHOM
KBajpaTe ciydaiiHo. TpeOyeTcsi MOCTpOUTh MaTEeMaTUYECKYI0 MOJEIb, KOTopas
OMUCHIBAET CBSI3b 3HAUCHHUI ()YHKIIMU U 3HAYECHUU HE3aBHUCUMBIX MEPEMEHHBIX.
['padux dbyHkumu nmokasan Ha puc.2.13.

Crpykrypa nanabix. @aiin JaHHBIX COCTOUT U3 TPEX MEPEMEHHBIX: X, Y, Z.
[lepemennsbie X U Y — HE3aBUCUMBbIE, IEpeMeHHas Z — 3aBucumasi (puc.2.14).

IHocTpoenne Moaean. B Ki1accMyeckoM MOAXONE K PELICHUIO 3aJa4d Ha
MEPBOM IIIare CTPOUTCS MOJENIb MHOXECTBEHHOU perpeccuu. OUEeBUIHO, YTO
3aBUCHUMOCTh HEJIMHEWHAash M BCE JMHEWHbIC MOJAENH OyayT NaBaTh “‘Tuioxue”
pe3ynbTrarhl. Heo6X0aMMO MOCTPOUTH HEHPOCETEBYIO MOJIENb.

[ar 1. 3amyckaem HeWpoHHbie cetn (puc.2.15). Ha craproBomM oOKHE
BeIOMpaeM Tun 3amaun  «Perpeccusi». Jlamee nmepexoauMm K BBIOOPY
HEMPEPBHIBHBIX BXOJHBIX W BBIXOAHBIX MEpeMeHHbIX. Jluamor BeIOOpa
MIEPEMEHHBIX C YCTAaHOBKaMHU IOKa3aH Ha puc.2.16. B kadectBe mHCTpymeHTa
BbIOMpaeM «Mactep pelieHui» (3TO yCTaHOBKa MO yMoi4aHuio). CtapToBoe
OKHO C OIIMCAaHHBIMHM YCTaHOBKaMH Moka3zaHo Ha puc.2.17. Haxumaem OK.

[Iar 2. Ha Bknaake «Tum cetn» (puc. 2.18) BeiOupaeM nyHKT «PaguanpHas
6asucnas ¢Qyukmus» (Pb®). B «/lnutenpHocTh aHammza» ycraHoBum N

ceteii=100 (Bkiaaka «beicTpbiity, puc.2.19). Haxumaem OK.
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[ar 3. ITpoananusupyem pesynbtaThl (puc.2.20). Ilo Mepe yBenmueHus
Yyuciaa JJIEMEHTOB HA CKPBITOM CJIO€ CETH YBEJIWYMBAETCA TOYHOCTh
pesynbTaToB. Hu st onHoit mMozaenu He moiydeH 3d@ext ‘“3a3yOpuBaHus
JTaHHBIX (T.€. BCE MOJEIM 00aJat0T CIIOCOOHOCThIO 0000IaTh pe3ysbTaT Ha
HOBbIe HabmoneHus). C nmomolursio oniuu «Beibop Moaenu» UCKIIOUMM BCE,
kpome TATON cetu. IlocTpouMm rpaduk HAOMIOMAEMBIX W TPEICKA3aHHBIX
3HaueHuil. Jlns storo mepexoaum Ha BkIanky «['padukm» u mo ocm X —
«Habmogaembie», a mo ocu Y — «lIpenckazannsie» (puc. 2.21). Ctpoum
3aBucuMocTh Y oT X. I'paduk mokaszan Ha puc.2.22 U NPaKTUUYECKU HJICATHHO
JIKUT Ha MPSMOM JIMHUU. DTOTO CIEIOBAIO OXKHUAATh, MMOCKOJIBKY OIMIMOKH Ha
BBIOOpKax cocTaBisitoT Beero 0.7%.

B 3akmrouenue nmnpuBenaeM rpad TOCTPOCHHOM HEUPOHHOW  CETH
apxutektypsl PB®  (puc.2.23). CeTp uMEET CTPYKTYypy MpSMOIO
pacupoCcTpaHEHHsI C ABYMsI BXOAHBIMU MepeMeHHbIMHU, 540 sjaeMeHTamMu Ha
CKPBITOM CJO€ M OJHHAM D3JIEMEHTOM Ha BBIXOJHOM cJjioe. TO4YHOCTH
nocTpoeHHou mozenu paBHa 0.7%.

MoxHO chenatb BbIBOJI, YTO CE€Th YCHENIHO paclo3Hala CTPYKTYpPY
00y4aroIero MHOKECTBA U MPUTOJIHA ISl UCTIOIb30BaHUsI B MPOTHO3UPOBAHUU

3HAYEHUH 3aBUCUMOU NTEPEMEHHOM.
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YCTAaHOBOK «MacCTCpa pemeHHﬁ)>, dHaJIn3a, BKJIaJKa
BKJIaJIKa «bbICTpBIN» «J1OTIOJTHUTETTBHO
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Puc.2.23. CxeMa moCcTpOEHHOU CeTH

[Iar 4. Coxpanenne Mojenu. CoxpaHEHHE CETH MPOU3BOAUTCS B (popmare
*.snn.

2.9. Mopenu cepZieuHO-COCYTUCTBIX 3a00JIeBaHUI
B makere STATISTICA

Nmemust saBisieTCss OJHOM W3 IEHTPAIbHBIX TPOOJEM KIMHUYECKOU
MEIUIMHBI, TOCKOJbKY 3aHUMAET TPEThE MECTO CPEIX MPUYUH CMEPTHOCTH OT

HeUH(pEeKIMOHHOUW naTosoruu [59]. B HacTosee BpeMs BBIACISIOT HECKOJIBKO
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TUIIOB MIIEMHH, IPUYEM TaKTHUKa BEICHMs OOJIbHOTO B 3THUX CIydasX JOJDKHA
ObITh pa3nuuHod. OT MPaBUIBHOCTH JIMATHOCTHKU THIA HMHCYJIbTa 3aBUCUT
3G (HEKTUBHOCTH JI€UEOHBIX MEPONPUSITHI, a CIEJOBATENbHO, U MPOTHO3 IS
Ka)X70ro O0JIBHOTO.

JIIsi MHAWBHIyaJIbHOTO JWAarHo3a  MPUMEHSIOT 00pabOTKy OOJIBIINX
MaCCHBOB KJIMHUYECKUX JaHHBIX HA DBM ¢ moMOIIbIO pa3IMYHbIX aJTOPUTMOB,
a TaKXe NPHUBJICKAIOT HWHCTPYMEHTAIbHO-1a00paTopHble MeETOJbl. OCHOBHAS
LEeJb MPOTHO3a TE€YEHUS M HUCXOJIOB CEPICYHOM MATOJOTHM — 3TO AKTUBHOE
JTUHAMUYECKOE  YINpaBlIeHHE  JI€4eOHO-IMArHOCTUYECKUM  MPOILIECCOM U
ONTUMU3AIUS €T0 PE3YIbTATOB. TOYHOCTH MPOrHO3a CYIIECTBEHHO MOBBIIIAETCS
Py BBEACHUM B PACCMOTPEHHE  OOJIBIIOTO KOJIMYECTBA WH(DOPMATHUBHBIX
IIapaMeTpOB.

B coBpeMEHHBIX YCIOBUSIX aKTyaJdbHOM SIBISIETCS pa3padOTKa HOBBIX
JIMarHOCTUYECKUX KPUTEPUEB, MATEMAaTUYECKUX CHUCTEM MPOTHO3WPOBAHUS
TSOKECTH TEUYeHHMs] M HUCXo/la OOJie3HeM cepAedYHOM HEAOCTaTOYHOCTU. ITO
CBA3aHO C BCE Oosiee IMIMPOKUM HCIIOJIB30BAHUEM HMHQPOPMALIMOHHBIX
TEXHOJIOTUMA B MEIWLMHCKOMN IPAKTUKE, YCIOKHEHUEM U KOMIIBIOTEpU3ALUEN
MEIUIMHCKOW  JIMAarHOCTUYECKOW  amnmapaTrypbl, ONTUMHU3ALMEH TMOTOKOB
nHpopMaIu MEXIy J1a00paTOPHBIM OTIEIECHUEM, BBIYUCIUTEIBHBIM IIEHTPOM
Y TTAJIATOM MHTEHCUBHOM TEPANUU WUJIU ONIEPALMOHHOM.

ABTOpamMu  MoHOTpaduu NpEANPUHATA  TOMBITKA  MOCTPOCHUS
PErpeCCUOHHON MOJIeNId  Pa3HOBUJIHOCTEN HIIIEMUYECKOW 00Jie3HU cepiala u
MaTeMaTUYECKOro MPOTHO3UPOBAaHMS Ha €€ OCHOBE C HCIOJIb30BAaHUEM
ueiiponnsix cereii B makere «STATISTICA Neural Networks 4.0» [60].

Hcxonnass BbIOOpKa Oblma pasfeneHa Ha oOydawonryto (N=268) wu
KOHTpobHYIO (N=30) ¢ UCHOJB30BAHUEM PAHIOMU3ALUMUU C [OMOUIBIO
reHepaTopa Ciy4yaWHbIX yucell. [IpenBapuTeNnbHO C MOMONIBIO TE€HETHYECKOTO
aNropuT™Ma HaMH OblIa CHUYKEHA Pa3MEpPHOCTh MPU3HAKOBOIO MPOCTpaHCTBA. B
WUTOre B KAY€CTBE MCXOAHBIX NPU3HAKOB HCMOJIB30BAIOCH 8 KOJUYECTBEHHBIX
nokasaTesield JaHHBIX KIMHUYECKUX U KOPOHAPHBIX UCCienoBaHuil (puc. 2.24).
B kauecTBe BBIXOJHBIX 5 MPU3HAKOB ObUT MpocTaBieH AuddepeHITnamIbHbIN
JTMAarHO3 HWINEMUYECKONW OO0Je3HM cep/illa: HOpMa, HEBBIpAKEHHAS WIIEMUS,

yMepeHHas UIIeMHUs], BhIpaKeHHas uiieMus U nH}apkT Muokapaa. Tun uiemun
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(3aKJIIOUUTENBHBIN TMAarHO3) BO BCEX CiIy4asX BepU(PUIMPOBAH pe3yJbTaTaMu

KOMHHGKCHOH}KHHHHKO-HHCTPYMCHTaHBHOﬂHa60paTOpHOFO HCCIICOOBaHUA.
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Puc.2.24. VcxoaHble KIMHUKO-Ta00paTOPHBIE TaHHBIC

g epeHnnaIbHOro JUartos3a

[IporpamMMHBIil METOJ peanu3aluu MOCTaHOBKU AuddepeHInaaTbHOTO
JMarHo3a MIIeMUYecKol OO0JIe3HH cep/iia Mo HEeTWHEHHON MOJEIN perpeccuu
ocymiecTBiéH aBtopamu MoHorpaduu B makere «STATISTICA Neural
Networks 4.0» [61]. He¥iponnas cerb cTpowyiach W oOydanach C IMOMOIIbIO
MEeTO/Ma OOpaTHOTO pacrpocTpaHeHus. HempepwsIBHBIC BBIXOASAIINE, B HAIIEM
ciIydae, — 9TO TepeMeHHas ). HempepbIBHBIE BXOASIIAE — ATO IEPEMEHHBIC X -
Bpewms kon., UCC nok., YCC koH., A/l nok. B., AJl nok. H., A/l koH. B., AJl
KOH. H., ®pak. BbIO. JIXK (puc. 2.25).
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B nuanoroBoM OkHE HACTpOWKH Tpoueaypbl «MacTtep pelieHu» 3amaém
aJTOpPUTM ITOMCKAa HEHPOHHOM ceTu. MIMeeTcst ABE€ BO3MOKHOCTH:

1) 3amaTh KOJHMYECTBO CETEH, KOTOpbIe HEOOXOAMMO MPOTECTUPOBATH
(BBIICHUTD MOJIXOST JIU OHU JJIs pelieHus: chopMyITUPOBAHHON 3a/1aun);

2) BpYYHYIO 3a7aTh BPEMsI BBITIOJTHEHUS AJITOPUTMA.

Bo Bpems paboTel anropuTMa TOWCKA TMOIXOAIICH HEHPOHHOW CETH B
TOM JHAJOTOBOM OKHE MPHUBOAUTCS HH(GOpPMALUA O BPEMEHHM HCIOTHEHHS
aNrOpuTMa, a TAKXKE O PACCMOTPEHHBIX HEUPOHHBIX ceTsaX. Llenp anroputMma
MOKCKa - mepedop psla HEUPOCETEBBIX KOH(PUTYpaluii W BHIOOP HAMITyYIIeH
CETH.

Jis TOoro 4ytoObl MOCMOTPETh WJUIIOCTPALMIO BBIOPAHHOM CETH, HYXHO
BOCIIOJIb30BaThCA KHOIKOM «APXUTEKTypa CETH» BKIAAKHA «JOMOIHUTEITBHO»
JAAJIOTOBOTO OKHA PE3YJIbTATOB.

B urtore Hamu Obuta oTOOpaHa CeTh - TPEXCIOWHBIA MEPCENTPOH C §-10
HEHPOHAMM Ha IEPBOM CKPBITOM CJIO€ W 9-10 Ha BTOPOM CKpPBITOM CIIOE,

IPOU3BOIUTENBHOCTRIO 0,257 (puc.2.26).

OF100,Cr20,CT7h I
OP100,Cr20,Gr4b I
99 OP100,Cr20,C17 b I
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6 |
o |

@ 5| [ Tecruposarsie ceresi Macrepor pewenii (rosas Tamua) |
H 1. MapameTpu ceru Ho.. Taroea LM MM 88711 HUM

Puc. 2.26. Unmroctpanus BeIOpaHHONW HEHPOHHON CETH

Jlns oOydeHus: ajaropuTM IOMCKa CeTH pa3duBaer (10 yMOJIYaHUIO) BCE
MHO>KECTBO HAOIOJCHHI Ha 00yJaroIiee, KOHTPOIbHOE U TECTOBOE MHOXKECTBA.
Kaxxgoe m3 3THX MHOXECTB HECET CBOIO BaxkHyIo (yHKIMI0. Ha oOyuaromem

MHOKCECTBC IIPOHUCXOAUT HCIIOCPCACTBCHHOC 06y‘I€HI/IC CE€TH, T.C. U3BMCHCHUC
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BECOBBIX KOA(PGUIIMEHTOB KAKI0TO U3 HEMPOHOB MPOIMOPIIMOHATIBLHO OLIMOKE Ha
BbIXo/ie. COOTBETCTBEHHO BCE HAOJIOIEHUS U3 3TOTO MHO’KECTBA MHOTOKPAaTHO
Y4acTBYIOT B TPOLEAypEe H3MEHEHUS BECOBBIX KOIP(UIMEHTOB 00ydaemoii
cetu. HaOmiogeHus: KOHTPOJILHOTO MHOKECTBA B MPOIEAype M3MEHEHHs BECOB
HEHpPOHOB He y4acTBYIOT. OCHOBHasi (DYHKIHS 3THX JaHHBIX B IOCTOSTHHOM
KOHTpOJIE CHOCOOHOCTH CeTH K OOOOIIEHHUIO JaHHBIX, Ha KOTOPBIX OHAa HE
obyvanace. Takas mporemypa Ha3bIBaeTCs Kpocc-TipoBepkoit. Ha kaxkaom miare
anroputMa oOy4eHHs] pacCUUTHIBAECTCS OIMOKA JUIsl BCero Habopa Hab0IeHun
U3 KOHTPOJBHOTO MHOKECTBA M CpPaBHUBAETCS C OMIMOKONW Ha o0ydaroliem
MHOecTBe. EcTecTBeHHO, 4TO 3T ommOKku OyAayT oTiauvarbes. Kak mpasuiio,
omuOKa Ha KOHTPOJBHOM MHOKECTBE MPEBBINMIAET OMIMOKY Ha OO0ydaroiem
MHO>KECTBE.

[Tocne Toro, kKak ceTb 00y4YeHa, HY>)KHO TPOBEPUTH KauecTBO €€ paboThl U
onpenenuth xapakrepuctuku. Jns storo B maketre STATISTICA Neural
Networks nmeeTcst HA00Op PKpAHHBIX CTATUCTUK U Tpaduueckux cpeacts. B Tom
cllydae, eciM 3aJjaHbl HECKOJIbKO Mojelnel (cetel u ancamOieit), To (eciu 3To
Bo3MOXKHO) STATISTICA Neural Networks oToOpa3utr cpaBHUTEIBHBIC
pe3ynbTaThl (HalpuMep, MOCTPOUT KPHUBBIE OTKIMKA HECKOJIBKUX MOJENel Ha
OJIHOM TpaduKe, WU MPEICTABUT MPEIUKTOPHl HECKOIBKUX MOJENEH B OJTHOM
Tabnuie). ITO CBONCTBO OYECHH MOJIE3HO JJISi CPABHEHUS PA3IUYHBIX MOJCIEH,
o0ydJaeMbIX Ha OJJHOM HaOOpe TaHHBIX.

Bce cratucTuku BBIUMCIAIOTCS pa3AelibHO s oOywaromiero (puc. 2.27),

KOHTPOJILHOTO (puc.2.28) u TecToBOro (puc. 2.29) MHOKECTB.

FE STATISTICA - [Workbook1* - Ipe ackasane (68 ) (06yuatowas) (nosas TaGnmua)]
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Puc. 2.27. UaTepdetic oOyuaronieii BHIOOPKHU
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Puc. 2.29. Untepdetic TecToBOM BHIOOPKHU
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Bce Beca u mapameTpbl akTUBalUUMU JOCTYIIHBI B BHJAE YIOOHOIO
TEKCTOBOTO (paiiyia, KOTOPbII OAHUM LIEIYKOM MBIIIM MOKHO NpeoOpa3oBaTh B
Tabnuiry pe3ynbratoB cuctembl STATISTICA.

Takum o0pa3oM, C HCMOIB30BAHHEM HEHPOCETEBBIX TEXHOJOTHI IMaKeTa
STATISTICA Neural Networks, B YacTHOCTH apXUTEKTypbl  THIIA
MHOTOCIIOHON TEPCenTpPOH U MeToJa OO0ydeHUs paclpoCTpaHEHHUs OOpaTHOI
OMOKH, HaMHU TIOCTPOCHAa CeTh Mo Au(depeHInaTbHOl IUarHOCTUKH
UIIEMUYECKON OO0Je3HU cepaua Uil MNOJACPKKU MPUHIATHS PEUICHUH U
CHIKEHHUSI JO0JM BpayeOHbIX OLIMOOK. XapaKTEpUCTHUKU TMOJIYyYEHHOW CETH
ONpENEsUINCh ¢ TOMOIIbIO CTaTUCTUK U rpaduueckux cpeacts. [Iposepka
KayecTBa pabOThI CETH MOKa3ajia MPaBUJIbHOCTh OCTAHOBKHU AuarHo3a B 75 %
CIIy4aeB, 4YTO SBJISETCS YIOBJIETBOPUTEIbHBIM. OIIMOOYHBIA JUArHO3 MpU

paboTe ceTu 0OBSICHSAETCS 3aTyMIEHHOCTBIO UCXO/IHBIX TAHHBIX.
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I''TABA 3. METO/IbI OBPABOTKHN ME/IUIMWHCKHUX
N30BPAKEHUM Y PACIIO3HABAHUS OBPA30OB
B CUCTEME MATLAB

Ha ceromusammmnii neHp 00paboTka H300paKeHW SIBISETCS Ba)KHBIM
HaIlpaBJICHUEM TPUMCHCHHUS COBPEMEHHOW  KOMITBIOTEPHON TEXHOJIOTHH.
M3BecTHBI TakWe 3adayd 00pabOTKM H300paKeHWH, Kak (QWIbTpalus W
BOCCTAHOBJICHHE H300paXKEHUM, CETMEHTAlMs H300paKeHUM, KaK CpeJliCcTBa
ckatus  uHbopmanmu. [IpoGieMbl pacrno3HaBaHUST HW300pKEHUN KpoMme
KJIACCUYECKOM  3aJaud  paclo3HaBaHus (QuUryp 3aJgaHHOM  (QOpMBl  Ha
M300pKCHUH CTaBAT HOBBIC 3a7a4d PACIO3HABAHMS JIMHWA W YTJIOB Ha HEM, a
TaK)Ke pacro3HaBaHUsI Kpas N300paKeHUS.

B nocnegnue roapl OJHMM W3 HAIMpPaBICHUN Pa3BUTHS KOMITBIOTEPHBIX
TEXHOJIOTU B MEIUIIMHE SBIseTCs 0O0paboTka HHUQPPOBBIX HU300paKEHUI:
yIy4IIEHHEe KauecTBa HW300paKeHMsl, BOCCTAHOBJICHHE  IOBPEKICHHBIX
M300paKEHUI, pacro3HaBaHWE €ro OT/AEJbHBIX D3JIEMEHTOB. Pacro3HaBaHmue
MATOJIOTMYECKUX TIPOIECCOB SIBISICTCS OAHOW M3 HanbOojee BaXKHBIX 3ajad
00pabOTKH METUIIMHCKUX U300paKeHUM.

B mHacrosmee BpeMs I peImICHHS JaHHBIX 3a7ad  MCIOJB3YIOTCS
KOMITbIOTEpHBIE cucTeMmbl nuarHoctTukn — CAD (computer added diagnostic).
Anroputmbl  CAD-cucTeMbl MEIWIIMHCKUX HW300paXKCHHWM, Kak TIPaBHUIIO,
BKJIFOYAIOT B C€0S1 CETMEHTALUIO N300pakeHHUsl, BbIeJIeHHEe O0OBEKTOB MHTEpEca
(«Maccy), UX aHaM3, MapaMeTpUyYecKoe omucaHue U kmaccupukammio. [Ipu
OTOM BBIJICTICHHBIE OOBEKTHI SBISIOTCS  OTPAKEHHUEM  MATOJIOTHYECKOTO
mpollecca B OpraHu3Me, a WX Kiaccu(pUKanus OTBEUaeT Ha BOMPOC — BCE JIU
BBIJICIICHHBIE OOBEKTHI SIBIISIOTCS MPOSBICHUEM MAaTOJIOTMYECKOTO MpoIecca.

B xagecTBe METO0B MapaMeTPUIECKOTO ONMUCAHUS BBIJICICHHBIX 00BEKTOB
UCIIOJIB3YETCSI TEKCTYPHBIM, THCTOIPAMMHBIA U MOPHOMETPUYECKUN aHaIM3.
Knaccudukanus oOBEKTOB HHTEpeca MOXKET MPOBOJUTHCA TO METOIY
HEHPOHHBIX CETEH, OMOPHBIX BEKTOPOB, JUCKPUMHUHAHTHOTO aHaIM3a W Jp.

Bwmecte ¢ TEM, 3aJayda aBTOMaTHBHpOBaHHOﬁ JUArHOCTHUKHU IIaTOJIOTHYCCKHX
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MPOIIECCOB TIO JTaHHBIM MEAWIMHCKAX H300paXCHUH Jajeka OT CBOETO
pazperieHusl.

AxTyallbHON TpOOIEMON OCTaeTCsl OINpeNeleHHNEe ONTHMAIbHBIX METOIOB
apaMeTPUUECKOro ONHMCAaHUA OOBEKTOB HHTEpEca, YTO MOXKET OKa3bIBaTh
HETIOCPEICTBEHHOE BIIMSHHAE HA KAa4eCTBO KIACCHU(HUKAIIMU JaHHBIX OOBEKTOB.
E€ ycmenrHoe perieHre MOXKHO ocymiecTBUTH ¢ momorisio CAD-cucteMbl, B
(YHKIIMOHATBHYIO CXEMY KOTOpPOW BKIIIOUACTCS TEPEBOJ HM300pakKeHHS U3
dbopmata DICOM B cpeny MATLAB ¢ mnocnenyrolieii aBTOMaTHYECKOM
CETMCHTAIMECH N300paKeHUs Pa3IMIHBIMH METOJIaMH W COXPAaHCHHEM €r0 B

apxuBe.

3.1. Cpena cucremelt MATLAB

[losiBuBIIasicss B Hauyane 60-X TofgoB M OBICTPO YBEIWYHMBAIOIIAS CBOIO
MOITHOCTh KOMITBIOTEpHAsA TEXHUKA IO3BOJIMJIA PEIIaTh MHOTME HAay4dHbIE U
WHXEHEPHbIE  3aJlayd, KOTOpble HE TMOJJAaBaJIUCh paHEe  PEIICHUIO
aHanutuyeckumu Mmetonamu. K cepennne 70-x roAoB ObUIO HAKOIUICHO
OOJBIIOE KOJIMYECTBO aAJTOPUTMOB YHCIEHHOIO pEIIEHUS TaKuX 3aj]ad.
OO6pazoBanuch 1eabie OMOIMOTEKH aNropuTMoB. K dHCIy JTydmmx W3 TaKuX
OuOIMOTEK cienyeT oTHeCTH OnOMMoTekn MaTpuyHbIX anroputMoB LINPACK u
EISPACK nemapramenta sHepretuku CHIA. Otu O6ubnuoTexku - coOpaHue
TIIATELHO MPOBEPEHHBIX U ONTHUMU3UPOBAHHBIX JITOPUTMOB, pa3pabOTaHHBIX
B TEUCHHE MHOTMX JIeT BEAYUIMMH MHUPOBBIMHU crhenuanuctamMmu. OHH
(bakTHUeCcKu MpPEACTABISIIOT COO0OM COBPEMEHHOE COCTOSIHUE YMCIIEHHBIX
METOJIOB JUIsl HAYYHBIX U WH)XKCHEPHBIX 1eniedl. C mosBIeHUEM 3THX OMOIMOTEK
MOSIBUJIACH TAaK)Ke HEOOXOAMMOCTh O00ECMEYUTh KpaTYaWIINil JOCTYI IIUPOKOM
ayIMTOPUA WHXXCHEPHBIX W HAyYHBIX pAOOTHUKOB K OTOMY HW300UIIHIO
anroputMoB. CoOCTBEHHO roBops, co3aanue si3bika MATLAB (cokpamieHHo oT
MATrix LABoratory - marpuunas JiabopaTopusi) ¥ ObUIO OOYCIIOBJICHO 3TOM

HEoOXoauMocThIO [62].
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Korma B 1978r. Cleve Moler, pazpabotuunk cucremsi MATLAB,
MPEIOKIII B Ka4yeCcTBE OCHOBHOTO oOBekTa si3bika MATLAB wucnons3oBath
JNBYMEpHBI MaccuB (MaTpuily), He TpeOylolmuid 3alaHus pa3MEepHOCTH,
BO3MOXKHO, OH HE€ MpeJrosarai, HacKoJbKO 3((EKTUBHBIM OKAKETCS HOBBIM
A3BIK JJIS1 HAIUCAHUS MAaTPUYHBIX AJITOPUTMOB.

MATLAB 3a npomeamue  JAeCATWICTHS  NpUOOpen  OOJIBIIYIO
MOMYJISIPHOCTh, TIOCTCTICHHO TMEPEMECTUBIINCH C OOJIBIINX BBIYUCITHTEIIBHBIX
CUCTEM Ha MEPCOHAIBHBIE KOMIIBIOTEPHI, & caMa MporpaMmmMa BMECTE CO BCEMU
poeCCHOHANIHBIMU  TIPWJIOKEHUSIMUA TIPEBPATUIIACH B MOIIHYIO CHUCTEMY,
OXBAaTBHIBAIOLIYIO IIMPOKUM CIIEKTP HAYUYHBIX, HHXKEHEPHBIX U SKOHOMHUUYECKHUX
puUMEHeHu [63].

MATLAB conepXUT WHCTPYMEHTHI JUisl: cOOpa JaHHBIX; aHalIu3a |
00pabOTKM JaHHBIX; BHU3yaJIM3alMd WU LHUPPOBOKM OOpaOOTKH CHUTHAJIOB U
M300paKEHUM; CO3/MaHUsI AJITOPUTMOB M MPOCKTUPOBAHUS; MOJICIUPOBAHUS U
UMUTAIIMY; IPOTPAMMUPOBAHUS U pa3paOOTKU MPUIIOKEHUH.

MATLAB BbINOJHSET MHOXXECTBO KOMITBIOTEPHBIX 3ajiay JJIsl MOJIJICPKKHU
HAyYHBIX M MHXXEHEPHBIX padoT, HauumHas OT cOOpa M aHaiIM3a JaHHBIX 0
pazpadotku npwioxkenuit. Cpena MATLAB oObenuHsieT MareMaTUYeCKUE
BBIUHCJICHUSA, BU3YaAJU3allMI0 U MOIIHBIM TEXHUYECKUU A3bIK. BcTpoeHHbIe
UHTEeP(EIChl MO3BOJISIIOT MOJTYYUTh OBICTPBIA AOCTYIl W M3BJICKATh JAHHBIC U3
BHEIIIHUX YCTPOMCTB, (pailioB, BHEMIHUX 0a3 AaHHBIX U mporpamm. Kpome Toro,
MATLAB 1o3BoJISIET UHTETPUPOBATh BHEIIHUE NPOLIEAYPHI, HAlKCAHHBIE HA
a3bikax Cu, Cut+, @optpan, u Java c MATLAB — npunoxeHusamu.

Ucnonb3yempiii  Oojiee  4YeM  MOJMYMHJUJIMOHOM  IOJb30BaTeledl B
MPOMBINIJICHHOCTH,  TOCYAapCTBEHHBIX,  aKaJeMHUYECKUX W  Y4eOHBIX
opranmzauusx, MATLAB ¢akrtuuecku cTan MOpUHITHIM BO BCEM MHUPE
CTaHJApPTOM JJIsl TeXHUYEeCKUX Bbluncienuii. MATLAB uMmeer mupokuii cnekrp
NpUMEHEHUH, BKIIOYas MHUQPPOBYIO 00pPabOTKY CHUTHAJIOB U HW300pakKeHH,
MPOCKTUPOBAHUE CHUCTEM YIPABICHUSA, E€CTECTBEHHbIE HayKW, (UHAHCHI W
HPKOHOMHKY, a Takxke mnpubopoctpoeHue. OTKpbITas APXUTEKTypa MO3BOJSET

aerko wucnoias3oBatb MATLAB u conyrcTByromme MOpOAyKThl  JJis
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UCCJENOBAHMUS JaHHBIX M OBICTPOrO CO3JaHUSI KOHKYPEHTOCIIOCOOHBIX
M0JIb30BATENBCKUX UHCTPYMEHTOB [64].

OcHoBHBIE (YHKIMH: OBICTpbIE W TOYHBIE YHCICHHBIE aJTOPUTMBI;
rpaduka sl aHaJIU3a U OTOOpa)KEHUs JaHHBIX; MHTEPAKTUBHBIN SI3bIK U cpefa
MPOrPaMMHUPOBAHUS; HMHCTPYMEHTBI I HACTPOMKH  IOJB30BATEIbCKUX
uHTepdeicoB; MHTEPPEHCH ¢ BHEIIHUMH S3bIKaMu, Takumu kak Cu, Cut+,
dopTtpan, W Java; moaAep)KKa HUMIIOPTa JaHHBIX W3 (DAJIOB W BHEIIHHUX
YCTPOMCTB IUTIOC JOCTYM K 6a3aM JaHHBIX U BCTIOMOTaTEIbHOMY 000pY/I0BaHUIO
pU TIOMOIIM NpuiIoKeHui; npeodpazoBanne MATLAB-npunoxennit B Cu u
Cut++ mnpu mnomomm Habopa Compiler Suite. DTOT wmHMpPoOKUl HAOOP
Bo3MoxkHOCTel aenaer MATLAB uneanbHoi 0a30ii 17151 pelIeHUs] TEXHUYECKUX
npobisem (puc.3.1) .

Cpemna MATLAB  chopoektupoBaHa Uil ~ MHTEPAKTUBHBIX  WIH
aBTOMATHYECKUX BbIYMCIEHUU. VCcomp30BaHnEe BCTPOCHHBIX MATEMATUYECKHUX
U rpapudeckux (GYHKIMA M TPOCTHIX B HCIOJIB30BAHUU HHCTPYMEHTOB
MO3BOJISIET JIETKO aHAIM3UPOBATh U 0TOOpaxaTh JAaHHbIe. CTPYKTYpHUPOBAHHBIM
A3bIK M MPOTPAMMHBIE HHCTPYMEHTBHI TO3BOJISIIOT COXPAaHATh PpPE3yJIbTaT
WHTEPaKTUBHBIX HCCIEIOBaHUM, pa3pabaThiBaTh COOCTBEHHBIE AJITOPUTMBI U
MIPUIIOKECHUSL.

Hanexnble mMaremarudeckue (GyHKUMH M 4YHCICHHbIe pacderbl. C
0oJiee 4eM IIECThI0 COTHSIMU MaTEMAaTUYECKUX, CTATUCTHUECKUX U MHKEHEPHBIX
byHKIMNA MATLAB IIPEIOCTABIISACT HEMEJICHHBIN JIOCTYII K
BBICOKOIIPOU3BOJAUTEIBHBIM YHUCJIEHHBIM pacueTaM. YHWCIECHHbIE aTOPUTMBI
ObICTpBIE, TOUYHBIE U HAZECKHbIEC. DTHU aJITOPUTMBI, pa3pab0TaHHbIE HKCIIEPTAMU B
MareMatuke,  sBisitoTcs  (QyHgamentom  s3pika MATLAB.  Sapo
MaTeMaTUYECKOro0 Mpolleccopa BKIOYAET OMOJMOTEKH alrOpUTMOB JIMHEHHOM
anre6per LAPACK u BLAS, a Ttaxxke Oubnmorexy mudpoBoii o00paboTKu
curHasioB FFTW, BHenpsmomyro nocieaHue JOCTUKEHUS B MaT€MaTHYECKHUX
pacuetrax HenocpeacTBeHHO B MATLAB.

MareMaTka ONTHUMHU3UPOBAHA JJIsi MATPUYHBIX U BEKTOPHBIX OINEpaIvid,

YTO II03BOJIICT HCIOJL30BaTh €€ BMECTO S3LIKOB 00j€e HH3KOIo YPOBHA,
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nonoOubix Cu u Cut+, monydas Ty K€ CKOPOCTh BBIYHCICHUN  TIpH

3HAYUTEITHLHOU SKOHOMUU
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Puc.3.1. MATLAB- untepdeiic — ObICTpbIi 10CTyN K QYHKLIHAAM
MATLAB u conyTCTBYIOIMM IPOIYKTaM

BpEMEHM Ha  mporpammupoBanue. brnaromaps  oOmmpHOMYy — Habopy
ONTUMHU3UPOBAHHBIX MATEMAaTUYECKUX AJTOPUTMOB, BCTpoeHHBIX B MATLAB,
pa3pabOTYMKU MOTYT CKOHIIEHTPUPOBATHCS HA NPUHIUIIUAIBHBIX aCMeKTax
MPOEKTa, HE Tepsisi BPEMEHM Ha TOMCK, Pa3pabOTKy M OTJIaJKy H3BECTHBIX
aJITOPUTMOB.

MATLAB  comepxxur  MHOro  GyHKOMA I8 OCYIICCTBJICHUS
MaTeMaTUYECKUX BbIYMCICHUN U aHAJIN3a JAHHBIX, BKIIIOYAS:

- Jluneiinyto anrebpy u apudMETUKy MATpHIl, JUHEHHBIC YpaBHEHUS,
COOCTBEHHBIC 3HAUCHMS, CHUHTYJSPHbIE 3HAUCHUS] U MATPUUHBIE PA3JIOKCHUS;
MOJIMHOMBI M UHTEPIIOJISIIIUIO: CTaHJAPTHBIC MOJIMHOMHAIBHBIC ONEPAINH, TAKUE
KaK BBIYHMCIICHUE KOPHEHW MOJIMHOMOB, Iu(depeHnpoBaHue, armpoKCUMaIus
KPUBBIMHU U pa3yiokeHue QyHKINIA, 00paboTKy CUTHAIOB: IU(GPOBBIC PUIBTPHI,
osicTpoe Dypre npeodOpazoBanue (FFTs) wu cBepTka; aHanW3 MaHHBIX U
CTaTUCTHKY: OTHCaTelIbHasl CTATUCTHKA, MIpeABapUTesibHas 00paboTKa aHHBIX,

perpeccus, armnmpoKCuMalrsa KpUBbIMU, q)HHBTpaHI/IH JaHHBIX.
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- MATLAB-¢pynkuuu, paboTaromme HE C MacCHUBaMH JaHHBIX, a C
MaTeMaTHUYeCKUMU (PYHKIMUAMH, BKIIOYas (PYHKIUHU TMOCTPOCHHS TpaduKoB,
ONTUMM3AIMHU, HAXOXKICHUS HYJIeH U YUCIEHHOTO HHTEIPUPOBAHUS;

- JuddepeHumanpabie  ypaBHEHUS: peuienue auddepeHInaIbHBIX
ypaBHEHUH, BKJIIOYAs 3a/la4yd ¢ HaYaJbHBIMU 3HAYECHUSIMH JUIsI OOBIKHOBEHHBIX
muddepeHIManbHbIX  ypaBHeHMH U auddepeHnnanpHo-anredpanieckmue
ypaBHEHUS, a TaKXKe 3aJa4dl C TPAHWYHBIMH YCJIOBHSIMH W CMENIAHHOTO THIIA
JUISL CHUCTEM DJJUIMNITUYECKHX M TMapabOIMYECKUX YpaBHEHUH C YaCTHBIMH
MIPOU3BOIHBIMU;

- PaspexxeHHble MaTpHIlbl — BKJIOYas Kak CIEIUAIbHBIE TaKk U OOIIHUE
MaTeMaTUYeCKhe OmNepalry, B TOM YHCIE€ HWTEPATHUBHBIE METOIBI JUIS
Pa3pEKEHHBIX CUCTEM JINHEMHBIX YPaBHEHUM.

JIOTIOJIHUTEIbHBIE ~ TaKeThI-pacimpenuss  (Tya0okcel  —  toolboxes)
3HAYUTEIIBHO YBEIMUMBatOT MOITHOCTE MATLAB;

Tyn6okcet — Habopsl MATLAB-dyHkiuit 1 unTepdeiicoB - MO3BOJISIIOT
WCIIOJIb30BaTh  3HAYUTEIBHO OOJIbIIE MaTeMaTUKU W BBIYUCIUTEIHHOU
MOIIIHOCTU TIPU PEIICHUH Pa3IW4HbIX 3a7ad. PacrnpocTpaHsembie TyTOOKCHI
BKJIIOUYAIOT TIPUJIOKEHUS i1 HUGPPOBOl 00pabOTKM CUTHAJIOB, ONTHMM3ALINH,
CTaTUCTHKH, CHMBOJBHON MaTEMaTHUKH, pEIICHUS YypaBHECHUH B YaCTHBIX
MPOM3BOJHBIX, ANIIIPOKCUMAIIMN JJAHHBIX U MHOTHE ApyTHe [64].

KauectBennas rpaduka moMoraeT MpOWJUTIOCTPUPOBATH M JIydIlle MOHSThH
PE3yNbTAThl YUCICHHBIX PACYETOB.

MATLAB o6ecrnieunBaeT HEeMEIJICHHBIA JOCTYN K CIECIHATHN3UPOBAHHBIM
rpaduueckuM GyHKUUSIM, BKITIOYAS:

- JIByx- u TpexMepHbIe rpaduKH, TaKue KaK JUHEHHBIC, Torapu(hMHUICCKUE,
TUCTOTPAaMMBbI, TpaHWKH TIOBEPXHOCTEH pasIMYHOrO THIA (TIPOBOJIOYHBIH
KapKac, rIaJkue, KyCOYHO-TIaAK1e U Jp.);

- [Togneprkka TpUaHTYIUPOBAHHBIX M PEIIETYATHIX TAHHBIX;

- OObemHast Bu3yanu3amnus i HAOMIONEHUS CKaJSPHBIX W BEKTOPHBIX
JAHHBIX;

- BeiBo n300pakeHuit Ha SKpaH U B (ail;
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- UnTepakTUBHOE pelaKTUPOBaHUE U aHHOTHPOBAaHKE TPA(UKOB;

- AnmapatHas u nporpammHas noajaepxka OpenGL;

- PaznuuHoro Bua quarpaMMebl: paccesiHusl, CTOJI04aThle, CEKTOPHBIE U JIP.;

- AHUMaIus (MyJIbTUIUTMKALINS) U 3BYK;

- PaznuuHble HICTOYHUKH OCBEMICHUS JU1s1 IBETHBIX TOBEPXHOCTE;

- HaGmroienue npu moMoIu kamep U yrpaBlieHHE TepCIIeKTUBOM;

- MHTepakTHBHOE M MPOrpaMMHUPYEMOE YNPABICHHE WHIWBHIYyaJIbHBIMH
aTpuOyTtamMu rpauKoB, TaKUMHU KakK JIMHHHM, OCH, JIETEHIbl U IapamMeTphbl
CTpaHULbI;

- OcBeleHne NpsIMbIM UCTOYHHUKOM, 110 MeToy 1'ypo u DoHra.

I'paduueckass yactb MATLAB mpezacraBieHa crnenuaau3upOBaHHBIMU
rpaukaMu, HCHOJIb3YEMBIMH B HAyKe€ M TEXHHUKE, MOMOTAIOIIMMH TOHSThH
CJIOXHBIE CHCTEMbI, HAUMHAS OT JIMHUW Ha MJIOCKOCTH M KOHTYPHBIX FpaUKOB 1
KOHYasi UHTEPAKTUBHBIMU I'paQUUECKUMHU MOJIb30BATEIBCKUMH HHTEp(deiicamu
(puc.3.2). Croaa BXOIAT:

-  HWHCTpyMEHTBl TMOCTPOEHMSI MpPU TOMOIIM MBIIHM TIpadUuecKoro
M0JIb30BATEILCKOTO HHTEpPeiica u mogaepxkku API;

- NmnoptupoBanue rpapuyeckux (ailiioB HM3BECTHBIX (OPMATOB, TAKUX
kak EPS, TIFF, JPEG, PNG, BMP, HDF, AVI, u PCX;

- Ilewats u 3kcnopt rpaduku B Apyrue NpuiiokeHus, Takue kak Word u

PowerPoint, B pa3nuyHbIX MOMyJSpHBIX (hopMaTax;

CFQd SAFrs BET e
-

ammans

Puc.3.2. CneunanusupoBannsie rpapuxku MATLAB
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- Pacmmupennas mopaepkka 1udpoBoil 00pabOTKM HM300paKeHUH W
PUIIO’KEHUS Teorpaduyeckoro KaprorpapupoBaHus Ipy MOMOIIIH TYJIOOKCOB.

MATLAB conepuT MOJHBI HA0Op MHCTPYMEHTORB ISl BU3yaJIM3allUH
TPEXMEPHBIX CKAISPHBIX U BEKTOPHBIX JaHHBIX, BKJIOUas (DYHKIMHU CO3I1aHUS
U30IMOBEPXHOCTEH U JUHUKA TOKAa. OTH (YHKIMH TMpeHA3HAYEHbI, YTOOBI
[IOMOYh YYEHBIM W HH)KEHEepaM HaOM0JaTh W NOHUMAaTh OOJIbIIME, YacTO
CJIOXKHBIE MHOTOMEPHBIE JaHHBIE.

JlomoHUTENbHBIE TPUIOKEHUs, Takue kKak Image Processing Toolbox u
Mapping Toolbox, pacmmpsior Bo3moxkHocth MATLAB nns nmpumenenwus,
BKIIIOYass 1UMPOBYI0 00pabOTKy AaHHBIX U reorpaduueckyro KapTorpaduio.

YHupuunpoBaHHbII HHTEPAKTUBHBIN A3BIK " cpena
nporpammupoBanus. S3sik MATLAB pa3paboTaH aji1 MHTEPaKTUBHBIX H
aBTOMATHUYECKUX  BblUMCICHUH. C  ONTUMUBUPOBAHHBIMU  MATPUYHBIMU
GyHKIUAMHE pa3pabOTUUK MOXKET OCYIIECTBUTh MHTEPAKTUBHBIM aHAIU3, B TO
K€ BpEMS SI3BIKOBBIE BO3MOKHOCTH CTPYKTYPUPOBAHHS MPOTPAMM IO3BOJISIT
eMy 3] deKTuBHO pa3pabaThiBaTh COOCTBEHHBIC AJTOPUTMBI M IPUIIOKCHUS.
YHUBEpCaAIbHBIN SI3bIK MO3BOJISIET CIIPABUTHCA C MHOKECTBOM 3a/1ad, BKIIHOYas
cOOp [MaHHBIX, aHalU3, pa3padOTKy aJrOpuTMOB, HMHUTALUIO CHUCTEM U
pa3pabOTKy MPUII0KECHUH.

Bo3MOXHOCTM ~ si3bIKa  BKJIIOYAIOT CTPYKTYPhl  JAHHBIX, OOBEKTHO-
OPUEHTUPOBAHHOE IpOrpaMMHUpPOBAHUE, UHCTPYMEHTHI pa3paboTKu
rpaduueckoro MoJjb30BaTENbCKOr0 uHTEpdeiica, GYHKIUM OTIAAKUd M|
BO3MOXHOCTh oakt0uaTh Bamu C, C++, Fortran, u Java npoueaypsl.

Ynpomenue koaa 3a cuyerT BeKTopu3anmuM. MHOrue maTeMaTH4eCKUE
bynkunu MATLAB onepupytoT HENOCPEACTBEHHO ¢ BEKTOPAMH U MATPULIAMHU.
B pesynprare 3amaud, KOTOpble MOIJIM Obl BKJIKOYATh JECATKH CTPOK U
TpeOOBaJIM MHTCHCUBHBIX BBIYHCICHUNA C MUKIaMU Ha s3bike Cu, TpeOyroT
BbI30Ba TOJIbKO ofHOUW (pyHkimu B MATLAB. bonee kopoTkue mporpamMMmsbl
TpeOYIOT MEHBIIIE BPEMEHU Ha WX BBIMIOJHEHUE U JIETYE HACTPAUBAIOTCSI.

Y 100HBIM S3bIK TPOrPpaMMHPOBAHUS: TOJB30BATEIb HCMOJB3YET TOT JKE

cambiii 1361k B MATLAB npu nHTEpaKTUBHBIX BBIYUCICHUSX U TIPHU pa3padbOTKe
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IporpaMM B PENAKTOpE-OTJIATUUKE. DTa COBMECTUMOCTH IMO3BOJSET H3y4aTh
TOJIBKO OJIMH A3BIK W CHUHTAaKCUC, HWHTEPAKTUBHAs padoTa MOXKET OBITh
COXpaHeHa U WCIMOJb30BaHa sl OyAyHmMX MpOeKToB 0e3 MOBTOPHOIO
IPOTPaMMHUPOBAHUS.

NHcTpyMeHThI, MOAOOHBIE peNaKkToOpy-oTiIaguuky M-daiinoB, a Takxke
IIPOEKTUPOBAHUS TPa(YUUECKOr0 IMOJb30BATEILCKOr0 MHTEpQEiica MO3BOJISIOT
pa3pabaTeiBaTh MNPHJIOXKEHUA W HacTpauBaTh rpaduky. Paspaborumku
MathWorks, = ucmonmb3yss  MHCTPYMEHTHI  pa3paboTku  Tpaduueckoro
nosib3oBarenbckoro uHTepdeiica MATLAB, cosmanu SPTool, Bu3yasbHBINM
uHTep(eiic, kotopblii moctaBisercs BMmecte ¢ Signal Processing Toolbox
(puc.3.3).

HNucrpymentsl npoexkrupoBanusi. MATLAB Bkmroyaer MHOXKECTBO
WHCTPYMEHTOB Il TOAJEPKKM pa3pabOTKU aHAJIUTHUYECKUX MPOLEAYD,
QITOPUTMOB U 3aKOHYEHHBIX IPWIOKEHUN. JTU NHCTPYMEHTHI BKIIOYAIOT:

- KomaH1HOE OKHO ISl MTHTEPAKTUBHBIX BBIYUCICHUI U IPOCKTUPOBAHNS;

- Oxno Command History m1s 3amMcu BceX KOMaHJ B TEUYCHHUE
unrepaktuBHoi MATLAB ceccuu;

- Huctpyment Current Directory s HaXoXAE€HHsT MU HABUTallMU TIO
(aiinam 1 TUPEKTOPUSIM.

- PenaxTop - otnagunk M-(aiisioB, KOTOpBI MO3BOJISET:

- pa3pabaThiBaTh U OTJIaKUBaTh M-daiis! (GyHKINIA U ClIEHAPUEB);

- BBIICJISITh PA3JIMYHBIMU [[BETAMU PE3E€PBHBIC CIIOBA U KOMMEHTAPUU;

- BBITIOJIHATH MOIIArOBOE BBIITOJIHEHUE KOJIA;

- POBEPSATH CKOOKM U HyMEPAIHIO CTPOK.

- OCYUIECTBJISITh YCTAHOBKY KOHTPOJBHBIX TOYEK, OCTAHOBKY Ha OIIMOKE
WM Ha MIPEIyTPExKACHUY;

- BBIYUCIISITh IEPEMEHHBIE IO MECTY HAXOXKICHUS.

Kpome artoro, cpena mpenocTaBisieT MHCTPYMEHTBI I MHTEPAKTHBHOIO
CO3/1aHUsl M PEJAKTUPOBAHUSA MOJb30BATEILCKOIO HHTEpdeiica, BKIIOYAIOUINE
OKHa CIIUCKOB, HHUCIIQJAIOIIME MEHI0, KHONKA W NEPEKIIOYATENH, IOJIO0CHI

MPOKPYTKU U JPYTUE CTaHAAPTHBIE dJIEMEHThI HHTEepdeiica.

76



Dis D Yo Ted Debey Drecgesrds Suip Sielee S
JFEE FeEs - A0 B0 A0S e

fi

e — am @ NXItme pE DL ElAY &

e (LI e, P
T e —

i

i
Ll
.'“I‘JI’

ERRERER R RTAN L E A R E TR R

Puc.3.3. MHcTpyMeHTHI 11l co3ianus npuiioxennii B MATLAB

HNmerotcs CICAYIOIIHNC NHCTPYMCHTEI:

- Layout Editor — no6aBneHue 1 HacTpoiika 00BEKTOB B OKHE;

- Alignment Tool — BeIpaBHHBaHWE OOBEKTOB IO OTHOIIEHHIO JAPYT K

- Property Inspector — mpoBepka M ycTaHOBKa 3HAa4Y€HUU IS CBOWCTB

0O0BEKTOB;

- Object Browser — HaOmo[eHHE HEPAPXUUYCCKOTO CIHCKAa OOBEKTOB

Handle Graphics B Tekymieit MATLAB ceccun.

Takum 00pa3oM, MOJIBITOXKUBAs BHIIIICOMUCAHHOE, MOKHO YTBEPKIaTh, YTO
MOMYyJsIpHAs W MOIIHAasi cHucTeMa KoMmmbroTepHOoM MareMatuku MATLAB

OTpPa)KaeT COBPEMEHHBIH YPOBEHb MOJEIUPOBAHUS, 00paOOTKU U (PUIbTPALIUU

Pa3HOOOPa3HBIX MO CBOCH MPHUPOJIE TaHHBIX.

AHallU3 PEHTreHOTPaMM,

orepanus,

3.2. O6paboTka OMOMETUITMHCKUX U300pakKeHUN

¢ ucnosip3oBanueM cucremol MATLAB

JUArHo3oB. OJTO  OOYCJOBJIEHO TE€M, YTO  PEHTIC€HOPAIUOJIOTUYECKUE

U300pKEHUSI - TEHEBbIE JBYXMEpPHbIE H300pa)KeHUs TpeXMepHbIX Ten. Mx
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cenu(UUIecKUM CBOMCTBOM SIBJISIETCSI B3aUMHOE HAJIOXKEHHUE TEHEW OOBEKTOB,
pPACHOJIOKEHHBIX MO XOJy H3JIy4YeHHUs, 4YTO 3aTpyJHSET HWHTEPIPETALHUIO
nzoopakenus. [losToMy mpu HCCleNOBaHWM KOHKPETHBIM OpraH CTpeMSTCS
KOHTPacTUPOBaTh, BBOJS B HEro Ipernaparbl, Pe3KO MEHSIONINE OTHOCUTEIHHO
OKpY’KaloIUX OOBEKTOB €ro paJHalliOHHYI0 MpOo3padyHOCTh. Bmecre ¢ Tem
SCHO, YTO HeoOXxoauMas WH(OpMALUS COACPKHUTCSI U B HEKOHTPACTUPOBAHHOM
U300paXKeHUH W MOXKHO TONBITAThCS claenaTh €€ JOCTYNMHON CIENUaIucCTy,
MPUMEHSSI COOTBETCTBYIOIINE METOIbI 00pabOTKH.

JIOBOJIBHO 4YacTO PEHTITEHOBCKHE OWOMEIMIIMHCKHE H300paKE€HUsI He
OTBEYAIOT TEM KPUTEPHUSIM KadyecTBa, KOTOpPbIE HEOOXOAMMBI A MX
JIOCTOBEPHOTO aHanu3a. Takyke He Bceraa CyLIECTBYET BO3MOXKHOCTH CIEIaTh
MOBTOPHBIA CHUMOK. JTO MPUBOJUT K HEOOXOAMMOCTU LU(PpOoBOl 00pabOTKH
takol wuHpopmanuu [65]. OCHOBHBIMM HEAOCTaTKaMH PEHTTEHOBCKUX
M300pKEHU B OOJBIIMHCTBE CIIY4YaeB SBISIIOTCS HCKaXKEHHBIE SPKOCTHBIE
XapaKTepUCTUKN M HHU3Kas KOHTPAacTHOCTb. PaccmMoTpum mnpumep o0paboTKH
OJIHOTO U3 TaKUX U300pakeHui ¢ momotibio cuctembl MATLAB.

Henmocrarok #CXOMHOTO OHOMETUIIMHCKOTO H300pakeHust (puc.3.5 a)
COCTOMT B TOM, YTO 3TO HM300pa)K€HWE HU3KOKOHTPACTHOE, YTO 3aTPYyJHSAET
aHanu3 Menkux gertanei. IloaTomMy CcHayana BBINOJHAETCS — ONEpanus
pacTsKEHUsT TUCTOrpaMMbl HM300paK€HUST HAa MAKCHUMAaJIbHO JOIYCTUMBIN
nuama3zoH  (puc.3.5 06). Jlamee  ocymiecTBIsSETCS ~ KOHTPACTHPOBAHHUE
uccienyeMoro uszoopaxkenuss (puc.3.5 B). DTO MNPUBOAUT K YIYUIIECHUIO

BU3YaJIbHOTO KaueCTBa PEHTI€HOBCKUX M300paKeHUM.

Puc. 3.5. O6paboTka peHTreHoBCKHX n300pakeHwuii B cpene Matlab
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Ha npaktuke, KOHEYHO, MPUMEHSIOTCS TakKe U JIpyrue 0oJiee CIOKHBIE
METO/Ibl U AJITOPUTMBI 00paObOTKH U300paKEHUI TAaKOTO pPOAa.
[IpuBeném [IpUMeEp IIPOTPaMMBbI 00paboTKH OMOMETUITUHCKHUX
nzo0paxenuii B cpene MATLAB
L=imread('cardial.omp");
figure, imshow(L);L1=imadjust(L,[min(min(L)) max(max(L))]/255,[],1);
figure, imshow(L1);L=L1(:,:,1);
L=double(L);
Filter=[111,111,11 1]; Lser=filter2(Filter,L(:,:,1),'same")./9;
C=abs(L(:,:,1)-Lser)./(L(:,:,1)+Lser);
C=C.N.55;
[N M]=size(L);for i=1:N;disp(i);
for j=1:M;if L(i,j,1)>Lser(i,));
Lvyh(i,j)=Lser(i.j)*(1+C(i,j))/(1-C(i.)));
else
Lvyh(i,j)=Lser(i,j)*(1-C(i.j))/(1+C(i.j));
end;
end;
end;
figure, imshow(Lvyh/255);

3.3. CuHres anekTpokapauocursaioB B cucteme MATLAB

Cdepa BBICOKHX TEXHOJOTHH, KOTOpasi CETOHS BCE TIy0)kKe MPOHHUKAET B
00J1acTH MCCIIEIOBAHUS PA3TMYHBIX OMOJIOTUYECKUX MPOILIECCOB U JUATHOCTUKH
3a00JIeBaHUH, TMPEIOCTABISIET HOBBIE BO3MOXKHOCTA ISl HCCIIEIOBaTEINCH.
ITosiBIeHWE COBPEMEHHOM JJIEKTPOPETUCTPUPYIOLIEH anmaparypbl, HOBBIX
Onou3NUecKUX W MaTeMaTHUYECKUX METOJIOB HCCIEAOBAaHUS MPEIOCTaBISACT
3G ()EKTUBHBIE JTMATHOCTUYECKHUE CIOCOOBI [JI1 PETUCTPAMM ¢ aHaln3a

BHGKTqueCKOﬁ AKTHUBHOCTH CCPpALA.
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BaxxHOCTB, 3HAYUMOCTh U aKTyaJIbHOCTb KJIIMHAYECKOU
AIIEKTPOKAPIUOTpaPuu OYEBH/IHBI, MTOCKOJIBKY UCCJIEI0BAHUS
OMORJIEKTPUYECKOW aKTMBHOCTU CEpJla SIBISIOTCS CEroJHs HE3aMEHUMBIMU B
JUArHOCTUKE HApyIIEHUH PUTMA U MPOBOJUMOCTHU, THIEPTPOPUI KETyT10UKOB
U TpeAcepauil, NIIeMUUecKor O0Je3HN cepala, HHpapKTa MUOKapaa U JpYyrux
Kapano3a0o0sieBaHuN. AHaNU3 OMO3JIEKTPUUECKUX MPOLECCOB, MPOTEKAIOIIUX B
cepale, BEIETCs IJIABHBIM 00pa3oM MpU IOMOLIU 3JIEKTPOKAPAUOTPaMMBI,
KOTOpasi NpPEACTaBiIseT COOOM pa3HOCTh OHOANEKTPUUYECKUX IOTEHIMAIOB
pabotatomero cepamna. MMenHo ¢dopmMa M KOJIMYECTBEHHBIM COCTaB €€
KOMITOHEHT MO3BOJISIFOT AMArHOCTUPOBATh HOPMY WJIM MATOJIOTHUIO B CEPACUHOMN
JIeSITEIILHOCTH [66].

OaHuM W3 HampaBJICHU MaTEMaTUYECKOro MOJEIMPOBAHMS B O0JIACTH
AIIEKTpOKapaAuOrpapuu SIBISIETCS CO3JaHUE CAMOM 3IJIEKTPOKApIUOTPaMMBbI.
OTOT MOAXOJ MOXXHO CUMTATh YJAYHbIM U BEPHBIM, IIOTOMY YTO IPOBEICHUE
HATYPHBIX SKCIEPUMEHTOB MOXKET OBITh 3aTPYAHEHO MO Psy OOBEKTHUBHBIX
MPUYMH: HECOBEPLIEHCTBO PETUCTPUPYIOLIETO 000OPYAOBAHMS WIIA €T0 NEPUIINT,
4acTO€ OTCYTCTBUE BO3MOXXHOCTU JJUTEIBHOTO MOHHUTOPHOTO CIIEKEHUS.
[lonmyyeHHsle pe3ydbTaThl MpPU NOJOOHOM MMOAXOJAE MOKHO CUHUTATh
aJICKBAaTHBIMU pE€aJbHbIM JaHHbIM C HEKOTOPOW J0J€l NOTpemHOCTd H
MIPUMEHSTH Ha MIpakTHhkKe [67].

Uccnenoannie OKI'-cUrHaioB Tpex CTaHAAPTHBIX OTBEIECHHM  OT
KOHEYHOCTEM OYEHb 4YacTO NPHUMEHSIETCS IpPU JHArHOCTHUpoBaHHUU. lloaromy
0co00€ BHUMAaHUE CTOMUT YACIUTh MOJIECIMPOBAHHWIO HMMEHHO TaKoro poja
curHasioB. [lonydyeHHble MOJENM MOTYT HaWTH B MPAKTHUKE LIMPOKOE
NpUMEHEHUE, HauMHAsl OT KaJIMOPOBKU 3JIEKTpOKapauorpadoB M 3aKaHYMBas
UCCIIEIOBAaHUSIMM MOJIEIe Ha MpeaMeT BbISBICHHUS OCOOCHHOCTEHW CUTHAJIOB B
OINPEIEIECHHBIX KIMHUYECKUX KapTHUHAX.

ABTOpBI MOHOTpaduu s MOJCIHPOBAHUS SJIEKTPOKapAUOrpahuuecKux
curHasioB (OKC) [68] ¢ ucnoiab30BaHMEM CTaHIAPTHBIX OTBEIECHUN MPUMEHUIIN
METOJ| JTMHEWHO-KBaApaTUYHON mHTepnonsuuu [69]. B pamkax storo merona

OKC 3aJ1aCTCd B BHJAC IMOCJICAOBATCIbHOCTH OTPE3KOB M Y4YAaCTKOB napa60n

80



(anementoB DKC), KOTOpbIE COOTBETCTBYIOT peajbHBIM CErMEHTaM U 3yOIam
curHaia (puc. 3.6).

Pa3zpaboTanHbie aaropuTMbl CUHTE3a 3JEKTPOKAPAMOCUTHAIOB HAa OCHOBE
JIMHENHO-KBAJIPaTUYHOW MHTEPHOJISIUK peann3oBanbl B cucteme MATLAB 6.0
Release 12 ¢upmbr The MathWorks, Inc.

i CHrHan
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Puc. 3.6. Dnexkrpokapauorpamma cepaeyHOro HUKiIa

Anroputm  umeer MATLAB-nporoTun, KOTOpBIid MOXXET OBbITh
WCIIOJIb30BAaH HE3aBUCHMMO WJIM B CcocTaBe rpaduueckoro wuHTepdeiica
nonw3oBarens (I'MII), peanuzoBanHoro B cpeae MATLAB (puc. 3.7). TUII
SBJISIETCSA JOCTATOYHO MPOCTHIM C TOYKU 3PEHHUS MOJb30BaHUS UHCTPYMEHTOM U
MO3BOJISIET OLICHUBATh WJIA UCCIEA0BATH XapaKTepUCTUKU 31eMeHTOB DKC.

e
sbout this programm.

TpEbHK ] KERAHOLHKNS

[t} 0z 0.4 06 08

TocTROMTS FpadH DMACTUTS FPaDHK.

Puc.3.7. I'paduueckuit untepderic moap30BaTeNs
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Puc.3.8 wunroctpupyer, kak BeisiauT [HUII  nocne oxoHuanus
MOJICTUPOBAHUS U HAXKATUS KHOTKHU BbIBOJA Tpadmka. ['paduk nMeet macmtad
0 OCU «X», OMpeesieMbIi ITMHON 0TOOpakaeMoro BekTopa AaHHBIX. Kpome
TOTO, rpad)MK MOXHO MPOCMOTPETH Ha BHIOPAHHOM YYacTKE B Mpejeiax 3Tou
mHbl. OKI' MOkeT ObITh Takke OTOOpa’keHa B aBTOMAaTUYECKH BHIOMpPacMOM
Macmtabe mo ocu «Y». Ha rpaduke MOxXHO yOHpaTh WM BOCCTAHABIMBATh
cetky. I'padux OKC, BocmpousBogumeiii B mpasoid uvactu ['MII, moxHO
JOTIOJIHUTENBHO  BBIBOJUTH B OTIAEIBHOM  CTaHAAPTHOM  OKHE  JJIA

MMOCJICAYIOICTO KOIMMPOBAHWA, COXPAHCHUA UJIN IICYAaTH.

J Untitled (=13}
sbout this programm.

Mpaduk 1 kapauoUukna

Kos drunerT, mB ¥, cer Y. wB
3ydeu P ‘
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Herepean RS-T
[ o | o4z [ o

T
[ o4 [ oes [ o

Wrrepean T4 T
[ il [o7e [ i MNocTpomTe rpadHk | O4MCTHTE rpaduk

Puc.3.8. DnexkrpokapIMOCcUrHa; Ha OCHOBE

JIMHEWHO-KBAAPaTUYHON UHTEPIOJIALINN

C nenbto omnucaHusd U3MEHEHUS (QOpPMbI M OYEPEIHOCTH TMOSBICHUS
sanemenToB DKC npumensinack cucrema koopauHatr (CK). MomeHT BpeMeHH
oTtkioHeHus mepBoro sjaemeHta DKC oT cOOCTBEHHOW HM303JIEKTPUUECKON
JUHUM ~ sABJsieTcss  HadagoM Habopa CK B TekymeM KapIuOLMKIE.
N3osnextpuueckas auHuss OKC saBisieTcst ocbio abcumcc, COOTBETCTBYIOIIEH
stomy curnaity CK. Takum cnocobom dopmupyetcst mukia IKC, oTHOCUTENBHO

KOTOPOI0 OIMpCACIAIOTCA KOOPAUHATBI HCXOAHBIX U KOHCYHBIX TOUCK 3JICMCHTOB

OKC.
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Boeruucnenne mnapamerpoB 3iemeHToB  OKC  cmocoboM  JHMHEHHO-
KBaIPaTUIHOW MHTEPITOJISIIIMY BKIIFOUAET B Ce0s TpH dTara:

- 3a/laHM€ >KEJAEMBbIX HCXOJHBIX W KOHEYHBIX KOOPIMHAT 3JIEMEHTOB,
3HAUYEHUW  OpJUMHAT  JKCTPEMYMOB  Mmapabol ¥ (opMUpPOBaHUE
MOCJIEIOBATEILHOCTU TPUILIETOB;

- BBIYHCIICHHE JUIT KaXJOro OJJeMeHTa Tmapaboibl abcmucchl e
IKCTPEMYMa;

- (bopmupoBaHre MHOKeCTBa To4eK AneMeHToB DKC.

B cuntesupoBanHom OKI'-curnane coxpaHeHbl OCHOBHBIE YaCTOTHBIC
coctaBisitone, cBoiicTBeHHble QRS-kommiexkcam. IlporpamMma Hamucana B
(dbopMe cBOEOOPA3HOTO JIEKTPOHHOTO METOJUYECKOro 1nocodusi. BozmMoxkHOCTH
cpeasl nporpammupoBanusi MATLAB mo3Bosuiu peanu3oBaTh COYETAHUE
OOJBIIOrO0 KOJMYECTBA TEOPETHUECKOW HH(POPMALMM W PACYETHBIX Y3JIOB
MPOTPaMMBI, TI€ KaXIbId TIOJb30BATeIb HMEET BO3MOXKHOCTH HM3MECHSITH
3HAUCHHUS TapaMeTpoB XapakTepHbiXx diemeHToB OKI'-curnana, Habmonmas 3a
U3MEHEHUSIMU (OPMBI €0 CErMEHTOB. [ JIaBHBIM JOCTOMHCTBOM  QJrOpUTMa
SBJISIETCSI BO3MOXXHOCTh CHHTE3a Mpou3BoJbHbIX DKI'-curuamos, To ecTh BHUI,
MOCJeA0BaTEIBLHOCTh U (hopMa OTAEIbHBIX ieMeHTOB DKC 3aBUCAT TOJIBKO OT
YKEeJTaHUs TI0JIb30BaTelIs.

ABTOpamMu MoHOTpaduu paccMaTPUBAJICSI TaK)KE METOJ MOJCTUPOBAHUS
OKC crangapTHBIX OTBEJIEHUN C UCIOJIb30BaHUEM KyOMuecKkux crutaitHoB [70],
peanuzoBaHHbIi B cucteme MATLAB 6.0.

CucreMa HayuHbIX U HHXXeHEPHBIX pacueToB MATLAB 6.0 umeet B cBoeM
COCTaBE MHOXKECTBO ITAKETOB TPHUKJIATHBIX TPOrpamMM W (YHKIHHA, KOTOPBIC
00€eCIeynBaloT pelIeHUE pa3InyHbIX creuuduueckux 3anad. B wactHoctu, ais
WHTEPTOJISAINNA U alMIPOKCUMAIIMKA JaHHBIX CYIISCTBYIOT ClIeIyIoNTue 0a30BbIC
POTrpaMMHBIE CPEJICTRA!

— Spline Toolbox (comepxut HabOp PyHKIHI A1 pabOTHI CO CIUTatHAMM);

— PolyFun Toolbox (Bkitouaer B ceOs (QPyHKITUU ISl aIPOKCUMAIIUU U

HHTCPIIOJIALNU )I[aHHBIX).

83



Jnsa  peanusanuu ANTOPUTMA  MCHOJIB30BAINCH  CIEAYIOIIUE
MPEOIOKEHHUS:

—  KOOpAMHAaThl  TOYEK, cocTaBisironmx  Moaenb  OKI'-curnana,
ONPENIEIAOTCSA MOJIb30BaTENEM;

— BpEMEHHas COCTaBlsilOIIas CUTrHama (abcuucca TOYEK) JOJDKHA
MOHOTOHHO BO3pacTaTh U HE UMETh Pa3pPbIBOB.

['MaBHBIM JOCTOMHCTBOM QITrOPUTMa SBJSIETCS BO3MOXKHOCTb CHHTE3a
npou3BobHBIX OKI'-curHamoB, T.e. BHI, TMOCIEAOBATEILHOCTE H (opma
oTnenbHbIX 37eMeHTOB DKC 3aBUCUT TOJIBKO OT KEJIaHWs TOJib3oBaTelss (OH
OYKBaJIbHO «PHUCYET» CUTHAI).

BBon Touek ocymectBisica mpu moMomu pyskiuu ginput(...). Ero
OKOHYAHMEM CYHUTAJICS IIEIYOK JIEBOM KHOIKOM MBIIIM 32 TpPaHULEH
rpaduueckoit o0aacTu.

JInsi HaxXOXJIeHUsT TOYEK, NPUHAMICKANMX CUTHAIY, M OTIMYAIOIINXCS
MOCTOSIHCTBOM I11ara 1o OCH BpeMeHH wuctnoib3oBaiack ¢yHkuus INTERPI.

PaccmarpuBaemasi GyHKIMS UMEET CIEAYIOMNI CHHTAKCHUC:

Yi=interpl (X, y, X, ‘<meromx>")

OTta QyHKIMS CTPOUT UHTEPIOIUPYIOUTYI0 KPUBYIO YKa3aHHBIM METOJIOM
JUIsi OTHOMEPHOTO MaccuBa Y, 3aJaHHOTO Ha CETKE X; BBIXOJAHOM MaccuB Y
MOKET OIpeAeNAThCs Ha Oosee MeNKoW ceTke Xj. DKCIEepUMEHTAIbHbIM yTeM
YCTAHOBJICHO, YTO HAWJIy4llle€ KauyeCTBO HWHTEPHOJISIIIUM JOCTUTAETCA MpH
ucrioas3oBanun  Meroga PCHIP. On  peanusyeT KyCOYHO-KyOHYECKYIO
VHTEPHOJSIUUIO  METOAOM  XepMUTA. XOpOIIee KayeCTBO  ITOJIYyYEHHBIX
pe3yJIbTaToOB
o0ecreunBaeTcs 3a CUeT CBOMCTB MCIOJIb3yEeMOr0 METO/1a:

— wuHTeprosupoBaHHas ¢yHkuus P(X) mpeacraBiser coOoil pa3iuvHbIC

KyOndeckue (QyHKIMH HAa MOAUHTEpBAIaXx X < X< X, ,;

i+17
— nepBas npousBoaHas P'(X) HenmpepbIBHAS;
— BTOpas npousBoaHas P"(X) KycouHo-TMHEHHAS.
NmMeHHo u3-3a 3TUX CBOMCTB HambOoJjee TOUYHO 00eCIIeUrBaCTCs TOCTPOCHHE
OKTI'-curnana, Tak Kak OH UMEET B CBOEM COCTaBE YYACTKHU M3JIOMOB (HampHUMeED,
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QRS-kommekc). HcnonmszoBanue wmeroga PCHIP He mnpuBogur K uX
CTJIKUBAHUIO 110 MPUYMHE OTCYTCTBUS HENPEPHIBHOCTU BTOPOW MPOU3BOIHOM.
Kpome 3Toro, mcnosib30BaHHBIM METOJI HE MPUBOJUT K OCHMJUISIMU CUTHAIA
JlaXKe MPU HECTJIAXKEHHOCTH JaHHBIX.

OxnHo monyns u cxema anroputMma cuHteza DKC Ha ocHOBe TabIMYHOM
VMHTEPHOJSIUMN U IPUMEHEHUS] KyOMYECKUX CIJIAHHOB MPUBEEHBI HA puC. 3.9 u

puc.3.10 COOTBETCTBEHHO.

3 Tt koncrpyspos e JKC o]
dain  Moxows

23 ERUES S SO S i SN S SO S

0B |-

Dafoo

[ I

Min T. cex
Max T, cex
MinAwB [ a1

Mas A, uB W DuscTHTE FRamIE | Bar DHAHTE TOCT POSHHE |

3aIaHHE TOUEK
3KC
MOTBI0BATETEM

l

PopMHpPOEAHHE
Oomnee MeTHOR
BpEMeHHOH
CETKH

i IIpmvenenne
vHEITHE
INTERP1

s
\

Konen |

Puc.3.10. Cxema anroputma cunre3a IKC

C MCTOJIb30BaHMEM KyOMUECKHUX CIIJIaiHOB
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Takum o6pazom, moctpoenue onHoro nukia OKI'-curnama Ha OCHOBE
PacCMOTPEHHOTO METO[a UMEET CIIEAYIOIINE ITAlbI:

— (hopMHpOBaHKE TOUYCK CUTHAJIA TTOJIb30BaTEIIEM;

— npumenenue ¢yakuun INTERPI(..., ‘PCHIP’) k mnoay4eHHBIM
pe3ynbTaTaM i TOMydeHHUs] TOYSK CUTHaja Ha 0oJjiee MEIKOW paBHOMEPHOMN
CETKeE.

Tecnoe COTPYJIHUYECTBO Kadenpsl «[IpubopoctpoeHue» C
PecnyOnuKaHCKUM CHIEIUANTM3UPOBAHHBIM LIEHTPOM XHPYPTHUH HM. aKaJeMHKa
B.BaxunoBa mno3BoisieT CTyJIE€HTaM W MarucTpaHtaM, OOydamoIluMcs Ha
kadenpe mno HampaBieHuto «buomeauHkeHepus», NPOBOAUTH HAyUYHBIE
UCCIIEIOBaHMS PA3IMYHbIX OHOJOTMYECKUX IMpoLeccoB co cxoaHbiM OKI'-

CUTHAIy CIICKTPaJIbHBIM COCTABOM.

3.4. AHanu3 CHIMHTUTpPAaMM NEYEeHU C ucmonb3oBanueMm cpenst MATLAB

ITo nanHbIM BeceMupHO#M opranu3anny 34paBOOXpPAaHEHUS paK, Kak MPUYMNHA
CMEPTHOCTH JIIO/ICH, 3aHUMAaeT BTOPOE MECTO rociie 0ose3Hen cepana. Jleuenue
OOJNBbHBIX 3JI0KAUECTBEHHBIMHM OIYXOJISIMU SIBJISIETCSI OJHOM M3 HaumboJjee
aKTyaJIbHBIX M TPYJIHBIX MPOOJIEM COBPEMEHHOW MEIUIMHBI, P 3TOM YCIeX
JE€YEHUss BO MHOIOM  OIpPEAENseTcs NPaBWIBHOW U CBOEBPEMEHHOM
nuarHoctuko. OnHUM U3 Haubojee MEepPCHeKTUBHBIX METOAO0B OOHAPYKEHUS
3JIOKAYECTBEHHBIX ~ 00pa30BaHUN  SBJISIOTCS ~ METOAbl  PaJMOU30TOIHOM
JTMarHOCTHKH, B YACTHOCTHU CUMHTUTpaduu (TamMma-Tororpadusi) neueHu.

Pa3paboTtansl MHOI'OYHCJICHHBIE METOJUKH PaIMOHYKIUIHOTO
UCCIIEIOBaHMUsSI ~ MeTa0oJiM3Ma  TE€YEHH, KPOBOTOKA M  BHECOCYIHUCTOTO
IJJa3MOTOKAa B HEW, OLEHKU AapTEPHOINOPTAJIBHOIO W  IMOPTOCHUCTEMHOIO
IIYHTUPOBAHUS. Co3spnansl pa3Ho0Opa3HbIe renaToTPOITHbIE
panuodapmmpenaparbl. B 3aBUCMMOCTH OT TOTro, KakOoW W3 HHUX MNPUMEHEH
(pamnoakTUBHBIN KOJIJIOMJ, MEYEHBI KPACHUTENb, MEUYECHAsT aMUHOKHCIOTA U T.
1.), MOXHO CyAWTb O pa3iduuHbIX (QYHKOUSAX T1edeHu (OapbepHOH,

)I(@H‘ICBLII[@HHTGJ’IBHOIZ )51 Hp) COBpeMeHHBIe raMmma-KaMcpbl IMO3BOJISAIOT
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UCCJIEIOBATh pacupenesieHue paanodapMipenapara B MeYeH, T. €. MOoJydarhb
n300pakeHHe opraHa Ha CUMHTUTpaAMME M HU3y4aTh JTUHAMUKY HAKOIUICHUS H
BBIBEJICHUSI TMpernapaTta H3 JO00ro ydacTka mnedeHd. llaTomoruueckue
oOpa3oBaHus,  HakKalUIMBawomMe  paauodapmMmpenapar  CUJIbHEE,  YeM
HOpMaJlbHasi TKaHb I[I€Y€HHU, OOYCJIOBIMBAIOT HA CUUHTUTPAMME YYaCTKH
MOBBIINIEHHON HWHTEHCUBHOCTH (TOpsiuMe oOdvaruv). BOJBIIMHCTBO OMyXOJei, a
TaK)K€ KUCThI M alcuecchl OOHApYKMBAIOTCS KAK YYaCTKH I[OHHWKEHHOMN
MHTEHCUBHOCTU (XOJoaHble oudard). Ho 0coOEHHO ILIEHHBI PaguOHYKIUIHBIC
UCCJIEIOBaHUS JUIsl OIEHKH (DYHKIMM TedeHW npu TU(QPy3HBIX MOpaKEHUSX,
s 1upPepeHIupOBKE XPOHUYECKUX TEMaTUTOB U LUPPO30B, AJI U3YyUCHUS
OUHAMHUKU  QYHKOUM T[pU  JIedeHUH OOJbHOro. MeToabl paJuou30TONHON
CUMHTUTpa(UH EYEHH MO3BOJISIIOT MOIYYUTh ¢ MUHUMAJIbHOW OMAaCHOCTBIO IS
NAalMEHTa 3HAYUTEIbHYI0 MH(GOPMALMI0 O COCTOSHUM OpraHa Ha OCHOBaHUU
U3YYeHUs]  KapTUH  paclpenesieHus  paJuoM30TOIHOIO  WHIUKATOPA,
IPEJICTaBISAIONINX COOO0M MOIYyTOHOBBIE U300paKEHUSI.

[{rppo3 neYeHn COnpoOBOKAAECTCS CEPHEZHBIMU HAPYILIEHUSAMH NIEYEHOYHOM
reMOJIMHAMUKHU U Pa3Nu4HbIX GyHKIMNA nedeHu. KonnyecTBeHHas OIeHKa ATUX
HapylIEHUN SBISETCS OCHOBOM YCTAHOBJIEHMS JMAarHo3a W IPOTHO3a
3a0oneBaHusl. B CBA3M € 3TUM MOHATEH MHTEPEC K MPUMEHEHUIO PA3TMYHBIX
PAAMOHYKIMIHBIX METOJIOB HCCIENOBaHUSA (YHKUMA TEYEeHU U NEeYEHOYHOU
reMOJAMHAMUKN Yy OOJBHBIX IMppo3oM TmeueHu [71, 72]. Onnako B
MIOBCEHEBHOMN MPAKTUKE HET PEaJbHON BO3MOXXHOCTH IIPUHATH BECHh KOMILJIEKC
paIMOHYKJIMIHBIX METOAMK, B CBA3M C 4YeM BaXHO 3HaTh O Hauboiee
WH(OOPMATUBHBIX PAJAUOHYKIUIHBIX TeCTaxX JUIsl ONpPENeNICHUsT COCTOSHHUS
NeYeHu U OLEeHKM J(PPEeKTUBHOCTU Je4YeHHs. ODTUM LeJsIM Haubosee
COOTBETCTBYET cuuHTUTpadus neuenu ¢ Tc-99m Oyrunumoit. HecmoTps Ha ToO,
YTO PAJAUOU30TONHBIE METOMBI HCCIEAOBAHUS HAIIM IIUPOKOE NMPUMEHEHUE B
MEAMIIMHCKOW  TpPaKTHKEe, JO  HACTOAILUEr0  BPEMEHH  Haubousblnee
pacrpoCTpaHEeHUE  MOJYy4YWJia  UHTEpPIpEeTalus  CUUHTUTPAMM  [EYCHH,
OCHOBAaHHAsI Ha BU3yaJbHOM aHanu3e. [Ipu 3ToM 1enbiil pan cyObeKTUBHBIX U

00BEKTUBHBIX (paKTOpOB BbI3bIBAET 30 % OmMOOK NMpH Ki1accuPpuKaluu BpauoM
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CIMHTUTPAMM TIeueHHu kiacca "HopMma" u 6,5 % omubok npu Kiraccuukaiu
CIMHTHUTpaMM Kiacca 'matonorusa'. Hammume cyOnekTuBHOTO —(PakTopa
OPUBOJUT K HEOOXOAMMOCTH aBTOMAaTH3aluu Mporecca (HOpMHpPOBaHUS
JUArHOCTUYECKUX 3aKJIFOUCHHM.

ABTOpamMH MoOHOrpauu TMpOBEIEHBl aHaldu3 U 00paboTKa JaHHBIX
TuHamMuueckor remarocuuHTUrpaduu ¢ Tc-99m Oyrtunmmmont [73, 74] co 115
OOJBHBIMM LIMPPO30OM IEYEHHU C MOPTANbHOW rurneprenzuei. Cpeau HuUX 72 —
MY>KUYWHBI B 43 — KeHIMHBL, B Bo3pacte 36,4+4,2 ner. Bce OonbHbIE, B
3aBUCUMOCTH OT TSDKECTH LUPPOTHYECKOTO MPOLEcca U CTENEHU NEYEHOYHOU
HEJOCTAaTOYHOCTH, OBbUIM pa3lieleHbl Ha TpU (PYHKIMOHAJIBHBIX KJacca,
coriacHo kiaccubukanuu, npeatokenHon Child  (1964). IlapamiensHo
ucrnois3oBanack kinaccudukanusa M. /. [Tanmopa (1974), orpaxaroliyto cTerneHb
reMOJMHAMHUYECKNX HapylmeHud. B kmacc «A» ¢ HadalbHBIMH NPU3HAKAMH
IIEYEHOYHOM  HENOCTATOYHOCTH M KOMIICHCUPOBAaHHOM  INOPTAJIBHOU
runepreH3ueil Bonud 19 OosibHBIX. 56 uenoBek cocTaBWIM Kiacc «B» ¢
YMEPEHHBIMU IPOSIBIICHUSIMU MeYEHOYHON HEJ0CTaTOYHOCTH 17}
CyOKOMIIEHCHPOBAHHON MOpTaibHOW TurnepreHsueit. OctanpHbie 40 dYenoBek
COCTABWJIH TPYNIY € TSKENBIMUA MPOSBICHUSIMHU MEUEHOYHOW HEOCTATOYHOCTH
U C JIEKOMIICHCUPOBAaHHON MOPTaJbHON TUNEPTEH3UEH W ObUIM OTHECEHBI K

rpymnne «Cy». KoHTposbHYI0 rpynity cocTaBuin 16 4emoBexk.

4 Figure 3: HEF. 45 ; Choosing Liver Region ) Figure 2: HEF_45 - Choosing Heart Region

Eile B
Eile

pEEs’an® e 0E NEH&E QAN E 08

Choose liver region Choose heart region

Puc. 3.11. CuuaTUrpaMMa nedyeHu, noJy4eHHas ¢ MOMOIIbIO

0JIHO()OTOHHOTO SMHUCCUOHHOTO KOMITBIOTEPHOTO ToMorpada
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JIMHAMUYECKYIO TelaTOCHUHTUTpaduio MpoBoWIM Ha ramma-kamepe (FO
Gamma LFOV c¢ xommerotepom PDP 11/34, CIIA). [nst ucciemoBaHus
MOTJIOTUTENIbHO-OKCKPETOPHOH  (YHKIMUA TICYEHH MPUMEHSJIACh METOJIMKa
PaIUOHYKIIUTHON JTUHAMUYECKON renaTocuuHTUrpapun C
paarodapmMmpenapaTom 99mTc-6yrmmna. [lpu aHanmu3ze CIHUHTUTPaAMM
(puc.3.11) MmUPOKO NPUMEHSAIOTCA MATEeMaTUYECKUE METO/bl, CUCTEMHbIH
aHaln3, KaMepHOE MOJETUpOBaHUE (UBMOJIOTUYECKUX M MATOJOTUYECKUX
nporeccoB. [Ipu aHanuze renaTOCHUHTUTPAMM aBTOPBI MOHOTpaUU OTOILIH
OT CTaHJIAPTHOM METOJIMKH UX 00paboTku, nmpuMeHuB metonuky P.H. Brown
(1988), TO3BONAIONIYI0  MaTeMaTUYECKH  Pa3ACiUTh  MOTJIOTUTEIHHO-
CEKPETOPHYIO (DYHKIIMIO [IEYEHU Ha JBE COCTABIISAIOLIUE, HE 3aBUCSILUE IPYT OT
npyra. JlaHHas MeTOAMKa OCHOBaHAa Ha TOM, 4YTO IHpu o0O0paboTke
pagoOXpoOHOrpaMM PUMEHSIETCS JEKOHBOJIOIMOHHBIN aHau3 C
UCITOJIb30BAaHUEM MIPSIMOTO M 00paTHOro npeodpazoBanus Dypoe.

[Tpu UCIIOJIb30BAaHUU  MpeoOpa3oBaHUi ®ypoe n300paxeHue
MPEACTABISIETCS] B BUJAE CYMMBI CJIOKHBIX  TOKa3aTENbHBIX  (DYHKIIHIA
MEePEMEHHBIX aMIUIATYAbI, 4acTOThl U (a3wl. [IpeoOpazoBanue dypwe urpaet
OUYEHb BAXKHYIO POJIb BO MHOTHX 00JacTsX 00paOOTKU M300pakeHU, BKItOUYas
yAydlllEeHWe, aHalni3, BOCCTAHOBJIEHHME U cxatue. (OCHOBHOW CMBICI
JIEKOHBOJTIOLIMOHOTO aHAJIW3a CBOAMUTCS K MOTYYSHUIO KOJTUYECTBEHHOMN OICHKU
ney€HouHoM dpakuuu dkcTpakiuu (Fr extr, %), oTpakaroiiei morioTUTENHHYIO
CIIOCOOHOCTH renaTonuToB. [Ipu 3TOM MprUMEHsIeTCsl KpuBasi BPeMs-aKTUBHOCTh
(T/A) mpaBoii qoym mevyeHu Kak BeIxoa M KpuBas T/A cepania kak Bxon. Kpusas

T/A mnedenum Oblla  CcrjaxeHa Tmepel  JCKOHBOJIOIMEH — (QyHKIHEH
y(t) = at” . e BBUIY HaJIM4YUS CIy4aiiHOTO ITyma. KpuBasi HCTHHHOTO OTKJIMKA

nevyeHu OblLla JIEKOHBOJIMPOBAHA M3 BXOAHOM M BBIXOJHOW KPHUBBIX, IPUMEHSS
MeToJ npeoOpazoBanus Dypbe ¢ IIMHHBIM XBOCTOM, MPUOABICHHBIM K KOHILY
BXOJIHOM M BBIXOJHOM KpuBbIX. DPopMyna it mpuOaBIeHHs] XBOCTa B Kajpe t

KPUBOM Cep/illa ¥ MEYCHU BBITJISIUT CICTYIOIIUM 00pa30M:

TAIL=0,5- AMP-(cos[z - (i —30)/(128—-30)])+1,
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riae 1=30-128; AMP — BenuanHa amMIuaTyibl Ha 30-oM Kajpe.

Jlanmee BBIMIOJIHAETCSA MpsAMOE U oOpaTHoe MpeoOpasoBanue Dypbe s
IOJIy4YEHUs] UCTUHHOTO OTKJIMKa IeudeHu. ['enmatonuTHas Qpakuus SKCTpaKLIUH
ompenensiach MyTEM HKCIOHEHLIMAJIbHOW MOATOHKH, KOTOpas 3aKioyanach B
TOM, YTO IPOBOAMJIACH DKCTPAIOJIALNSA SKCIIOHEHTOM METOAOM HauMEHBIINX
KBaJIpaToOB B MOpsAKE 0OpaTHO-MPONOPIMOHATEHOM BpeMeHu oT 30-oro xaapa
Ha3a]l K IEPBBIM KaJIpaM U BbIpakajiach COOTHOILIEHUEM:

Yex
HEF = Y—" .100% ,

max

T7E Yy, - MAKCUMAIIbHAS BEINYNHA IKCIIOHCHIMAIBHO-HAWACHHON KPHBOM; Yo,
- MaKCHUMaJlbHas BEJIMYMHA JEKOHBOJIIOIMOHHONW KPUBOM.

BreinenurenbHas (QyHKUMS ompeiensiach MO OIEHKE KPUBBIX BpeMsi-
akTUBHOCTH (T/A), KoTOpbIE OBLIIM MOJYYEHBI U3 MPABOU BEPXHEH OIM MEUCHU
u cene3énku. Kpusas T/A cene3énku Obuta oTHeceHa K (POHOBOM U BBIUTEHA U3
kpuBo# T/A nieueHu.

) HEF45 EEx)

a0 : : : : '
H H H Liver Curve

Heart Curve
BO---mmefeee- i ARt Ch L bbb SRR R R e

o foee e —

Average Counts

| T R

i] 10 20 30 40 A0 B0
Frames

140 T T T T T
— HEF Curve
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Takum 00pa3oM, IpH KCIOJIB30BAHUU JECKOHBOJIIOIMOHHOIO aHajIu3a MpH
o0paboTke  pagMoXpoHOTpaMM  ObBUTM  TIOJIYYeHBI  JBa  IIOKa3aTels,
XapaKTepU3yIoIIre GyHKIHOHATBHYIO aKTUBHOCTD NeYEHOUHON
napeHxumbl:  Frextr —  mokazatenp — (pakmuu  sxcrpakuud (%),
XapaKTepU3YyIOMINI MOTJI0TUTENBHYIO0 aKTUBHOCTh TenatouuToB; T1/2 — nepuoj
ITOJTYBBIBECHUS paauodapmipenapara (Mun), XapakTepU3yroLIn
BBIICTTUTENbHYIO (PYHKIIUIO TieueHu (puc.3.12).

KosnuecTBeHHBI aHanM3 KPUBBIX IOAPA3YMEBAET MCIOJIB30BAHUE
pPa3IMYHBIX I1APaMETPOB, KOTOPBIE XapaKTEpPU3YIOT: 1) BBICOTY OpPAMHATHI
KPUBBIX (T.€. UX aMIUIMTYAY); 2) BPEMEHHbIE MHTEPBAIbl MEXKAY OTICIIbHBIMU
(«xapakTepHbIMU») TOYKAaMHU KPUBBIX, HAIpUMEp, HA4YaJIOM HCCIIEJOBAaHUS U
MaKCHMAJIbHOM BBICOTOM TMOAbEMA, IMOJOBHHOM cmaja KpuBOoM W T. 1., 3)
BEJIMYMHY IUIONIA/INA 1OJ KPUBOW MJIM KAaKOM-TO €€ 4acThlO (HAalpuMep, Ha dTare
noabeMa Ui, HA00OPOT, CITyCKa).

IIpu ouenke panuorpauyecKux KpPHUBBIX HA OCHOBE KOJMYECTBEHHOTO
aHaJli3a HaJ0 MOMHUTh, YTO BCE MapaMeTphbl KPUBBIX (BPEMEHHBIE, JTMHEHHBIE,
XapaKTepU3yIoIIMe IUIONIA[ b, aOCOJIOTHBIE M OTHOCUTENIbHBIE) SBISIOTCS
XapaKTEPUCTUKAMU CaMHUX KpHUBBIX, a HE COOCTBEHHO (YHKIMU OpraHa.
Hcnonb3yst KOMIOBIOTEPHYIO OO0pabOTKYy KpHUBBIX, Bpad 00s3aH BAYMYHUBO H
KOPPEKTHO OLIEHUTb COCTOSIHUE OpraHa, COMOCTABIISAS PAIMOHYKIIUIHbIE JaHHBIE
C pe3yibTaTaMu OMOXUMHUYECKUX, PAJUOXUMUUECKUX U APYTUX UCCIEI0BaHUN U
BCEr/ia uMesi B BUAY KJIMHUUECKYIO KapTUHY 3a00JI€BaHUS.

Haubonee TouHbIM u (¢u3HOIOTHYECKHM OOOCHOBAHHBIM CIIOCOOOM
aHanu3a paauorpauueckux KpHUBBIX SIBIIIETCS MX HMHTEPHpPETalMs Ha OCHOBE
MaTeMaTU4eCKOro monaenupoBanus TpaHcnopra POPII B cooTBeTcTBYIOIMX
cUCTeMax M opraHax. J[ns 3TOW LeaM HamMu CO3/[aHbl CHEUUATbHBIE MAKETHI
OPUKIATHBIX TPOrpaMM, KOTOPBIMU JOJDKHBI OCHAIAThCsA J1abopaTopuu
PaAVOHYKIUIHOW TUAarHOCTHUKH.

Pa3pabotanHoe HamMu mOporpaMMHOE OOECHEeYeHHE MpeAHA3HAUYEHO MJis
cuuaturpadpun nedenn ¢ Tc-99m wmesmmoit. Ero MoOXXHO mNpUMEHSTH B

I[HH&MH"IﬁCKOfI FGH&TOCHI/IHTI/II‘pa(bI/II/I C ACKOHBOJIOOMOHHBIM aJI'OPUTMOM
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00paboTku remarocuMHTUTpaMM. [Iporpamma  mo3BossieT IPOBOJAUTH
MOHHUTOPUHT (DYHKIIMOHATFHOW aKTUBHOCTU MEYEHOYHOW MAPEHXUMBI C IENBIO
BBISIBJICHUS NEYEHOYHOM HEJOCTATOYHOCTH KAK C JAUArHOCTUYECKOM, TaK U C
IPOrHOCTUYECKOMN LENbI0, UTO OCOOEHHO BaXKHO B XUPYPrU4E€CKON KIIMHUKE MPH
JICYEHUH MTALIMEHTOB IUPPO30M IIEUYEHHU C NOPTAIBHOMN TUIIEPTEH3UEH.
Hcnonp3oBaHue NporpaMMHOro oOecreueHus! MperocTaBisieT Haubolee
MOJIHYI0 HMH(OPMATUBHOCTH B OMNpPEACICHUU TIIyOHHBI TeMaToJECNPEecCuud |
TSOKECTH  LUPPO3MUYECKOro Ipolecca A OJHOPOTOHHOTO 3MUCCHOHHOTO

kommbroTepHoro Tomorpada (O9KT) dupmer Medico Nuclear Spirit.
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I''TABA 4. OKCHEPTHBIE CUCTEMbI B ME/IMIIUHE

Pa3zBuTHEe HOBBIX METOJIOB JUAarHOCTUKH, a TAaKXKE pacUIMpEeHUE
BO3MOXKHOCTEH YK€ CYIIECTBYIOIIMX METOJOB OBLIO M OCTAETCA aKTyalbHOM
3amaueil B MenuivHe. [losiBieHHE HOBBIX JAUArHOCTUYECKUX U JIeUEOHBIX
TEXHOJIOTUNA TpeOyeT HCMOJIb30BAHUSI METOJI0OB MCKYCCTBEHHOI'O HHTEIUICKTa
Ui 0OpaOOTKM M WHTEPIPETAlMA JAaHHBIX C BO3MOXKHOCTHIO HAKOIUICHHS,
XpaHEHUs U MHOTOKPAaTHOT'O UCIOJIb30BAHUS MEUIIUHCKUX JaHHBIX.

Opnumu u3 Hambosee 3 (PEKTUBHBIX CPEJCTB B JAaHHOW 001aCTH SBISIOTCS
AKCHEPTHBIE cUCTEMBl. OHU MO3BOJIIOT aBTOMATH3UPOBATH MPOIECC MPUHATHUS
pelIEHUs] TpH  OCBUACTEIHCTBOBAHMM  IAllUEHTOB, TIOBBINIAS  YPOBEHb
KBIM(PUKALIMU MTOIH30BATENS 10 YPOBHS ONBITHBIX 3KCIEPTOB [75].

[TosTomy HeoOxogumo, utoObl DC o00naganu BO3MOXKHOCTHIO THOKOU
MOCTAHOBKU 3aja4, ObUIM MOPUMEHHUMBI KO BCEM 00JacTsM OWUOJOTUH W
MEIUIMHBI,  oOyiamanu  OonblIoW  WHGOPMAIMOHHOW  E€MKOCTBIO |
MIOMEXOYCTOMYMBOCTbIO, HE HYXKIAIUCh B JJIUTEIbHOM BPEMEHH A
pa3pabOTKH.

HenpepbiBHOE pa3BUTHE CPEACTB BBIUMCIUTEIBHOW TEXHUKU PaCIIUPSET
MOTEHIIUAJIBHBIC BO3MOXHOCTHU MOAOOHBIX CUCTEM, B CBSA3U C YEM HEOOXOJIUMO
IMOCTOSIHHO IIOIIOJIHSTEH 3HAHUS B JaHHOU oOsactu. DC B Te€UEHUE NIUTEIHHOTO
BPEMEHU MPUMEHSIOTCS B MEIUILIMHE JJIs JUArHOCTUKM 3a0osieBaHui. Kaxmas
CUCTEMa TIPU ITOM 00JIaJlaeT OTPAaHUYEHHOW OOJACThI0O TMPUMEHEHHS W3-3a
M3HAYaJIbHOM HAMPaBIEHHOCTH Pa3pabOTKHU.

B nacrosiiee Bpemsi MEIUIIMHCKHE AUArHOCTHYECKUE CHUCTEMBI CTPOSITCA
Ha OCHOBE HECKOJIbKMX METOJ0B 00pabOTKU UH(POpMALIUK:

- IOCTPOCHUE JIEPEBA PELICHUM;

- cratuyeckasi 00paboTKa JaHHBIX;

- ICTI0JIb30BAHKE 3JIEMEHTOB UCKYCCTBEHHOI'O MHTEJIEKTA [76].
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4.1. OkcriepTHBIE CUCTEMBI — A3(P(EKTUBHOE TUAarHOCTUYECKOE

Cp€acTBO B MCAMIINHEC

B MenunuHe Bpauum MPUHUMAIOT BAXKHOE pEILIEHHE, KOTOPOE OMpPEICsieT
ycnex Bcell paldoThl: CTaBAT AMArHo3. TOYHOCTh JAMArHOCTUKHU 3aBUCUT OT
KBaM(UKAIIMKA ~ CIIENHUATNCTa (9KCIepTa) — €ro YMEHHUS MPaBUIbHO
MIPOAHATIM3UPOBATh UMEIoITytocs uHpopmaruio. Ho ObiBaloT cutyanuu, Kormaa
HET BBICOKOKBAJTU(DUITUPOBAHHOTO criequainucTa 1o KaKON-JIn00
cnenquanbHocTU. [loaTOMy, 1O Mepe pa3BUTHS BBIYUCIUTEIBHOM TEXHUKH,
BO3HHKJIA W€ 3aJ0KUTh 3HAHMS CIIEHUAIUCTOB B KOMIIBIOTEP U MCHOJb30BATh
€ro B Ka4eCTBE JIEKTPOHHOIO dKCIEPTA.

[To cnocoOy perieHust 3ajaud AMATHOCTUKHM PA3IUYAIOT BEPOSTHOCTHBIE
CUCTEMBI M DKCIIEPTHBIE CUCTEMBI. B BEpPOSTHOCTHBIX CHUCTEMAaX JAMATHOCTHKA
OCYILIECTBIISIETCS pealn3aleil 0JJHOro U3 METOAOB PaclO3HABaHUs 00pa30B WU
CTaTUCTUYECKUX METOJOB NPHUHATHS pEIIeHHH. B 3KCnepTHBIX cucTemax
peanu3yercs JIOTUKA IPUHATHS JUATHOCTUYECKOTO PEIIEHUS ONBITHBIM BPAayOM.

Tak kak 9C oCHOBaHa Ha 3HAHUAX — T€, B CBOIO OU€pE/b, IOJKHBI OBIThH
SBHBIMH U JOCTYIHBIMH, BbICOKOKAUE€CTBEHHBIMU, MOJYYEHHBIMU HEMPEMEHHO
Ha ypoBHE mnpodeccuoHanoB, 6ojiee rTyOOKUMU U TOJHBIMHU, YEM Y OOBIYHOTO
MOJIb30BATENsI, M, TAaKUM O0O0pa3oM, [OJDKHBI oOecrneuuBarh TIyOMHY U
KOMIIETEHTHOCTh cucTeMbl. CUCTEMA TaKXKe JAOJDKHA YMETh pab0TaTh HE TOJIBKO
C KOJIMYECTBEHHOM, HO W C TpyAHO (opmManu3yemMol KaueCTBEHHOU
uHpopMalmen, 4To 0COOEHHO BayKHO JUIsl pEIICHUS MEAUIIMHCKUX 3a]1a4.

Pa3pabarbiBaeMble B HACTOAIEE BPEMsS MEIUIIMHCKUE DSKCIEPTHBIC
CUCTEMBI ITPOCTHI U PEIIAOT Y3KOCHELHAIN3UPOBAHHBIE 33a4l MEIULIMHCKON
nuarHoctuku. [lo cytu nena 3To auanoroBbie 0a3bl JaHHBIX, COMPSDKEHHBIE C
0a3amu 3HaHUM U OJICUCTEMaMH T'eHEPALIUN OTYETOB.

Campbie BaxHbIe o0sacTu npuMeHeHus JC B MEUIIUHE:

- HEOTJIOXKHBIE U YIPOKAIOLIUE COCTOSHUS;

- nepumT BpeMeHu;

- OrpaHUYEHHbIE BO3MOXKHOCTU 00CIEIOBaHUS;
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- CKyJlHasl KJIMHMYECKasi CAMIITOMATHKA;

- OBICTpBIE TEMIIBI PA3BUTHS 3a00JIEBAHMUS.

Heobxoaumo otmeTuth, uto padota ¢ OC MOXET BECTUCH YHAJICHHO.
OOmwmii  OpUHIMUI, TOJOXKEHHBIHW B OCHOBY  (dopmupoBanus  IC
JMAarHOCTUYECKUX 3aKIIOYEHUM, — BKIIOYEHHE B 0a3zy 3HAHUI CUHAPOMOB,
MO3BOJISIONINX KOHTPOJIMPOBATH BCE OCHOBHBIE CHCTEMbI OpraHU3Ma.

BbiBObI, OCHOBaHHBIE Ha ombiTe padoThl ¢ DC, BecbMa KOHKPETHBI U
000OCHOBAHBI:

- CTPYKTYpHOE€ TIPEACTABICHHE MEAUIMHCKUX 3HAHUW B  BHUJE
UepapXUUYeCKy OPraHU30BAHHBIX ONKMCAHUN;

- 3Tan (POPMUPOBAHMS STAJOHHBIX OMNHCAHUI Pa3BUBAET Yy MOJIOABIX
CHEIUATNCTOB HABBIKM CHCTEMATU3UPOBAHHOIO W JIOTHYECKH OOOCHOBAHHOIO
ONMMCAHWSI W  TPEACTABICHUS  KIMHUYECKOHM  KapTUHBI  3a00J€BaHUS;
- A3bIK, BCTPOCHHBIM B CHCTEMY JUUIsl ONUCAHUS 3aJ0XKEHHBIX B 000J0uKky OC
QJITOPUTMOB  BBIBOJA 3AKJIIOYEHHM, JOJKEH OBbITh MNPOCT U JOCTYIEH
MPaKTUKYIOIIEMY Bpady.

OCHOBHBIE YYACTHUKH CO3JaHUSI MEIULUHCKUX 3KCIEPTHBIX CUCTEM: BpaY;
MaTeMaTHK; MPOTPAMMHUCT.

OcHOBHass pojb B pa3pabOTKe TakoMl cHUCTEMBI —  poOJib Bpaya —
MOCTAHOBIMKA 3a7ad. Takas paccTaHOBKa OOS3aHHOCTEH HE YMEHbIIAET
3HaueHue pazpabotunkoB IC, a JUIIb YNOPSAOYMBAET B3aMMOOTHOILECHUS
MEXYy Y4aCTHUKaMU COBMECTHOU paOOTHI.

[Ipexxne Bcero, BaKHO MPABUIIBLHO ONpPENENUTh, B Kakod (opme ydylle
XPaHUTh 3HAHMS SKCIEPTa U KaK UMM MOJIb30BaThCsA. Takke BaXKHO 00ECIICUHTh
OpaBWJIbHOE  NPUMEHEHHWE  3HaHWM,  mo3Bojsiomee  chopMyIUpOBaTh
JIOCTOBEPHBIE  BBIBOJBI HA OCHOBE 4YacTO MPOTHBOPEYMBON  HCXOJHOM
uHpopMmanmu. JKenaTenbHO, 4YTOOBI CHCTEMa MO OTIEIBHOMY 3aIlpocy
OOBSICHSJIA CBOIO JIMHUIO PACCYKJIEHUS B MOHITHOM IOJb30BATENI0 BHUJIE.
Xopo1ias 3KCIepTHas CUCTeMa UMEET OJIOK AJIs MOTIOIHEHUs 0a3bl 3HAHUI.

Takum oOpazoM, y OJHOCTEIO odopmieHHON DC MPUCYTCTBYIOT YETHIPE

OCHOBHEBIX 0JIOKa.
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- baza 3panui;

- MammwuHa BbIBOJIA;

- Moaynb u3BjIeYCHUS 3HAHUM;

- CucteMa 0ObsICHEHUSI IPUHATBHIX PEIICHUH.

bnoxwu 3 u 4 HeoOs3aTenbHbI, HO 3akoHYeHHasg DC o00s3aHa UMETh UX BCE.

PaccmoTpum Tenepb ocHoBHBIE O10ku DC nosipoOHee.

ba3a 3nanmii. baza 3Hanuil comepXuT GaKThl WIM YTBEPXKICHUS U
npaBuia. @DakTel SBISIOTCS KPaTKOCPOYHOM uHGOpMaluel, OHU MOryT
U3MEHATHCS. B  XOJE€ OJHOro ceaHca paOotel. IIpaBuna cocTaBistOT
JIOJITOBPEMEHHYIO MH(OpMAIUI0O O TOM, KakK MOPOXKJIaTh HOBBIC (HaKThl Ha
OCHOBE M3BECTHBIX AaHHBIX. OTiauuue 0a3pl 3HaHUN OT Oa3bl JaAHHBIX COCTOUT B
MEXaHHU3Me MOMOTHEHU UHPOPMAIIUU HEIOCTAIOMNMU (DAKTaAMH.

PacnpocTpaHeHHBIM METOJOM OTOOPaKEHUSI 3HAHUW SIBJSIOTCS IpaBUiia
npoaykiuid. [Ipu stom npasuna umerot Bug ECJIA — TO, nanpumep, ECJIIN y
NalueHTa BbICOKas Temmeparypa, TO BeposTHOCTh Toro, uro y Hero OPBHU,
ClenyeT YMHOXUTh Ha 5. Kpome mpaBuiia mpoAyKIUM HCIIOIB3YIOTCS I€PEBbs
pElIEeHN, CEMaHTUYECKHE CETU U UCUUCIICHUE TTPEUKATOB.

Mammuuaa BbIBOAA. MammHa BbIBOJIA — 3TO  BBICOKOYPOBHEBBIN
VHTEPIPETATOP, KOTOPBIM OCYIIECTBISAECT LIENOYKY PACCYXKICHUHM Ha OCHOBE
(dbakToB U TpaBUJ Oa3bl 3HAHUM, U KOTOPHIM MPUBOJUT K KOHEUHOMY PEIICHUIO
MaivHa BbIBOJIa OOBIYHO MMEET JIeJI0 ¢ HEHaJeKHbIMU 3HaHusMU. OnHa U3
npobiem — pabota ¢ HeHaaexkHOM wuH(popmarmeil. B HacTosee Bpems
HalJIeHbl CMOCOOBI PEIICHUS ATOM 3aJauyM: HeuyeTKas JIOTHKa, OaliecoBcKas
JIOTHKA, KO3(P(PUIMEHTHl YBEPEHHOCTH. JTU CIIOCOOBI Ial0T HA MPAKTUKE BIIOIHE
MIpUEMJIEMbIE PE3YIIbTATHI.

N3Biieyenne 3HaHuMi. l3BneueHWe 3HAHWM SBISETCS TPYHAOEMKUM
mpoieccoM. 3HaHUS caMH 10 cebe — JOpOrod pecypc, KOTOPBIM CIIOXKHO
MPEACTaBUTh B MPOCTOM JIJIsi UCIIOJIb30BaHUSI B KOMITboTepe popme. OOBIUHBIIM
CIoCcO0 M3BIICYEHUSI 3HAHWN COCTOWT B TOM, YTO CIEIUATUCT MO TEXHOJOTHUU
OC omnpammBaeT CHEHMUAIMCTOB, 3HAHUSA KOTOPBIX pAobaBmsitoress B OC,

I[O6I/IBaHCB IMpaBUJIBbHOTO MPCACTABICHUSA HX 3HAaHUU B KOMIIBIOTEPC. 210
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JONTMA W JOpOror mpouecc. B Hacrosmee Bpemss BEAyTCS HWHTECHCHUBHBIC
paboThl MO aBTOMATU3AlMKU Mpouecca u3BjieueHus: 3HaHuil. [losgBuiock HOBOE
MOKOJICHHE CHCTEM — CamMoOOy4aloluecsi CHCTEMbl, KOTOpbIE YK€ HeJb3s
Ha3BaTh SKCIIEPTHBIMA CUCTEMAMHU B TOUHOM MOHUMAHUHU 3TOTO CJIOBA, T. K. OHU
YK€ HE HCIMOJIb3YIOT 3HaHUA KCIepToB. [Iponecc NpuHIATUSA penieHrs B TaKUX
CUCTEMaxX TPYAHO MOHATH YENOBEKY (HE yAaeTcsl MOCTPOUThH OJIOK OOBSCHEHUS
pemenusi). Celyac WHTEHCHMBHO pPa3BUBAIOTCS CHCTEMbl, OCHOBaHHBIE Ha
TE€XHOJIOTUHA HEUPOHHBIX CETEN, KOTOPBIE UCTOJIB3YIOT ATOT HPUHIIUIL.

Cucrema 00bsICHeHUSI NPUHATBIX pelleHUi. YemoBeKy 4acTo TPYyIHO
OOBSACHUTh, KakuM o0Opa3oM OH TMpuHUMaeT cBoe pemeHue. Cucrema
00bsiICHEHUs NPUHATHIX pemeHnit DC Mo3BoIsIET 00JIETYUTh MPOIECC OOLIEHHUS
yenoBeka ¢ DC, 00bsCHS, KaKk CUCTEMA MpHUIlIa K pelmeHnio. B takom ciyyae,
Ipyu HEOOXOJMMOCTH, YEJIOBEK MOXET BMEIIAThCA B MPOLECC NPUHATHS
peuieHusl.

O6sactu npumenenuss IC. C nomonipto IC 3PpdekTuBHO pemaroTces
3alayu, M KOTOPBIX HET CTpOroM ycrosiBuielics teopuu. Haubonee
spdektuBHOe mnpuMeHeHne OC TMOJNydYuiad B JUArHOCTHKE, HE TOJBKO
MEIUIMHCKOW, HO M TEXHUYECKOM M IKOHOMHYECKOU. lIpuBeneM mnpumepsl
MEIULUHCKHUX SKCIIEPTHBIX CUCTEM.

Cucrema MYCIN Obla cipoeKTUpOBaHa AJIsi aCCUCTUPOBAHUS BpadyaMm B
JMAarHOCTHKE U Ha3HAYEHUU Kypca JISYEeHUs! TPU MHPEKIIMOHHBIX 1IepeOpabHbIX
3a0o0seBaHusAX. MeIuUMHCKIE 3HaHUSL O 3a00JI€BaHUSX MPEJCTABISUINCH B BUE
npoaykimoHHeix mpaswin "ECJIM — TO" B coderanuu ¢ koddduieHTamMu
HeomnpeaeneHHocTU. Beero B cuctemy Obu10 BKITIOUEHO 0K0J10 500 mpaBui.

B cucreme CASNET (anarsHo3 um HmpoOrHO3UPOBAHUE TEUEHUS TIIAyKOMBI)
paccMaTpuBalOTCs ACCOLMATUBHBIE CBSI3M MEXAY OYJIEBbHIMU KOMOWHAIMSIMU
pe3ynbTaToOB Pa3IMYHBIX UCCJIeI0BaHUN u €MHCTBEHHBIM
NaTO(U3UOIOTUYECKUM COCTOSIHUEM, KOTOPOE OLIEHHUBAETCS C HEKOTOPBIM
Kod(dpureHTOM T0BEPUSL.

B CASNET wucnonb3yloTcsi TpaBHIIa, CBS3BIBAIOIIME C 3aJaHHBIM

npapaonogoduem 3¢pdexr Sj , cueayronuii B pe3yabTaTe MOsSBICHHS IPHYUHBI S
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. Kpome Toro, Ob1mu mpeiioKeHbl MpaBuiia KiaacCU(UKAINH, TO3BOJISIONIAE T10
Oy7eBbIM KOMOWHAIUSM TIOATBEPKIACHUS WU HETOATBEPKICHUS COCTOSHUN
yKa3aTh IMarHOCTUYECKOE YTBEPKICHHE.

Cucrema EXPERT mno3BoJsissieT 3anarh NOPOAYKIHMOHHBIE TMpaBUiia C
ONpPEACICHHBIM YPOBHEM JOBEpHUS U HEPAPXHUI0 ATUX MNpaBWI. IJTa CHUCTEMA
UCITOJIB3YETCSI B PEeBMATOJIOTHH, YHAOKPHHOJIOTUN U OPTAITBMOJIOTHH.

Cucrema INTERNIST mnpeanazHaueHa uisi JAMArHOCTUKA BHYTPEHHUX
3aboneBanuii (O6omee 500 3abGonemanuii). B 93Tol cucTeMe HCIOIB3YIOTCS
B3aMMOCBS3H JABYX BUJIOB: CUMIITOM — 3a00JI€BaHKE (4acTOTa BCTPEUYAEMOCTH) U
3a00JIeBaHUE — CUMIITOM (MHTEHCUBHOCTD IIPOSIBJICHUSA ).

MYCIN, EXPERT, CASNET sBistoTCSl JOTMYECKUMH CHCTEMaMHd B TOM
CMBICJIE, UTO B3aUMOCBSI3M MEXy BCEMU BUJaMH HaOJIOJACHUMN 3a MallMeHTaMu
dbopmupytor ocHoBy BbiBoja "ECJIM — TO", HO caMm BBIBOA HE 0053aTEIIHLHO
MMEET CTPOTO OMNPENEIICHHbIA XapaKTep, KOTOPhIMA CBA3aH C K03 dUIimeHTaMu
JOBEpHs WK KO3 HUIIMEHTAMU HEOTIPEISICHHOCTH.

IlepeuncieHHble BBIIIE CHUCTEMBI CUMTAIOTCA B HACTOAIIEE BpeEMS
KJIACCUYECKUMH B CBOCH 00JIaCTH M IPUMEHSIOTCS B YUCOHBIX IICIIX.

Memummmackass cucrema ILIADF AND ILIAD ACCESS - OC,
npeaHa3HaueHHas Il OOyueHHs W TOAJACpKKHM Bpauda. Paboraer B ABYyX
peXKUMax: KaK OJKCIEPT-KOHCYJIbTAHT, Mpesararomuid auddepeHanbHbi
JIMarHo3, W Kak MOJeib TallMeHTa IJii OOyYeHHS M TECTUPOBAHUS (UHCIIO
MOJICITUPYEMBIX ClydaeB 3a00JieBaHUs IMOTCHIMAIBHO HE orpaHmucHo). baza
3HAaHUM CHUCTEMBI COJEPKUT cBeaeHus Oonee yem o 1200 BHyTpeHHUX
pacctpoiictBax U npubnuzutTenbHo 6000 nmpusHakoB (MposiBIEHUM) OOJIE3HEH,
YTO TMOKPHIBAET OOJBIIMHCTBO U3BECTHBIX 3a00JI€BaHUN B  CICAYIOIINX
00JIacTaX: KapIUOJIOT U, MyJIbMOHOJIOT U, racTPOIHTEPOJIOTHSI,
SHJOKPHUHOJIOTHS, HEBPOJIOTHs, WHOEKIHOHHBIC OOJE3HH, PEBMATOJIOTHS H
reMaToJIOT 4.

CLINDERM DERMAYOLOGIC DIFFERENTIAL DIAGNOSIS -
aHaJUTUYEeCKass HMHTEPAKTUBHas cuctemMa auddepeHnalbHON JIHUArHOCTUKU

3a00J1€BaHUI KOXKU. ]_—[I/IaFHOS CTaBHUTCA Ha OCHOBEC KOM6I/IHaHI/II/I BBIPAKCHHBIX
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MOp(}OJOrMYeCKUX aHOMAadUuil M WX pacnojiokeHuss Ha Ttene. [Iporpamma
npejjiaraeT CIUCOK MPU3HAKOB JUIS BBISIBICHUA MX y manueHTa. OHa MOXET
OBITH UCIIOJIb30BaHA U JJISl MPOBEPKU MPEANoIaraeMoro JuarHosa: Jijist JJroooro
3aJIaHHOTO JMarHo3a OHa BbIAACT Au(depeHIManbHbIA TUArHO3 B Pa3IMYHbIX
KOHTEKCTaX U OMKHCAHKE BO3MOXKHBIX MPU3HAKOB 3a00JI€BaHUSI.

CAPTURE - O3OC, cayxamas s perucTpaluu CiIyd4aeB OOHapy>KeHUs
paka W OpraHM3aluyd JTUCHAHCEPHOTO ydeTa OONBHBIX B COOTBETCTBUHU C
peKOMEHIausIMU ~ AMEPHUKAaHCKOTO  OOIIEeCTBa  PakOBBIX  3a00JIEBaHUM:
aBTOMATUYECKU CJIEOUT 32 MPOXOXKJACHUEM HEOOXOIUMBIX 0OO0CIeI0BaHU,
pacchlIaeT HAlNOMUHAHUS OOJIBHBIM, XpPaHUT pe3yJIbTaThl aAHAIW30B U
YCTaHaBJIMBAET CPOKU MOCIEAYIOLUX 00CIeT0BaHUM.

Cucrema MedTrac  mopaepkuBaeT BeneHHE aMOyJIaTOPHOW KapTbl
00JIbHOTO, UCHONL3yd ©0azy 3Hanuii OC, oxBarbiBatolryto Oosee 3000
nuarHo3oB. CucreMa OCyIIECTBISET JUArHOCTUYECKUN aHAIM3 U aHAIIM3 pUCKa
no Kapram OoOJIbHBIX. Pe3ynbTaTel 71a00paTOPHBIX HCCIEJOBAHUM 3aHOCSTCS
aBTOMATHUYECKH M3 CUCTeMbI JjabopaTtopHoil momnmepxkku ASTM-1238. SQL-
MIOUCK MO3BOJISIET HAXOAUTh B 0a3ze JaHHBIX IPYIIIbI OOJIBHBIX C OJIMHAKOBBIMU
KOMOMHAIIMAMHA CHUMIOTOMOB M ApYyryto uHOpmaruio. J[Jis aBTOMAaTUYECKOTO
MOPOKJEHUSI TEKCTOB MO KapTaM CHCTEMa TOJb3yeTCsl KaKk MEIUIUHCKON
TEPMUHOJIOTHEN, Tak U oOweynoTpeduTenbHol sekcukoid. Kpome Toro,
MedTrac aBTOMaTH3UpyeT BBIIUCKY PELENTOB, MAMSITOK Jis NAalleHTOB,
OTCJI)KMBAET KOJABI JIMAarHO30B, HEOOXOAMMBIC [UIsl OIUIaThl JICUEHUS W
CTaTUCTHKH, TIOJIEP)KUBACT HHTEp(PEIC C TOJIOBHOM 0a30i1 TaHHBIX.

K nenocrarkam OosibiinHcTBa DC OTHOCSTCS WX y3Kas CHelHaIn3aius,
OTCYTCTBUE peXuma on-line padoThl ¢ MEIUIUHCKUM OO0OpYyJAOBaHUEM,
OTCyTCTBUE MHTepdelica ¢ 1abopaTOpHBIMU U O(DUCHBIMUA CUCTEMAaMU U MEXKIY
camumu OC.

Okckypc 1no OC He sBiIAeTCs 3aKOHUEHHBIM Oe3 Oosiee MOApPOOHOTrO
oocyxnaennst 9C Mycin. Mycin Obuta oHOM 13 caMbix panHuX JC, U €€ TPOeKT
CHJIHO TIOBITUSIT Ha TajibHEHUIIINE MTPOEKTHI KOMMEPUYECKUX IKCTIIEPTHBIX CUCTEM

u obomouek DC [77].
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OC Mycin 6p1a pazpabdorana B Crendopackom yauepcutrere B 1970-
BIX TOJAaX. 3a/lauyeil CUCTEMBI ABJISIETCS] TUArHOCTHKA U JICYEHUE OIPENEIICHHBIX
KJIAaCCOB  MH(EKIMOHHBIX 3a0onieBaHUl  KpoBU.  JlMarHOCTUpOBaHME
WH(PEKIMOHHBIX  3a0o0yieBaHUN "OOBIYHBIM 00pa3oMm" BKJIOYaeT B ceOs
pa3BesieHHE KylbTyphl Bupyca. K coxaneHuto, Ha 3To0 TpeOoBaIoCh OKoJio 48
4acoB M €CJIM BpayaM HPHUXOAWIOCH *kJAaTh OKOHYAHUS 3TOW MPOLEAYpPHI, UX
O0onpHOM Mor ymeperb! Tak 4YTO BpadyaM HYXHO ObUIO OBICTPO HaWTH
NPEANOJIOKEHNU OTHOCUTEIBHO BEPOSTHBIX MNPUYMH 3a00J7€BaHUS IO
UMEIOLIMMCSL  JaHHBIM U MCHOJb30BaTh 3TH MPEANONOKEHUS i1 moadopa
JIEKapCTB.

Mycin Obu1 pa3paOOTaH YaCTMYHO C LEJIbIO HCCIENOBAaHUS MOCTAaHOBKHU
JIMarHO30B AKCIEPTaMU HAa OCHOBAHMM MPUOJIM3UTEIBHBIX (HO Ba)KHBIX)
MPEANOJIOKEHUM, OCHOBAaHHBIX Ha 4YacTUyHOM wuHopmamuu. OgHako,
NOTEHIMAIBHO BAXXHOW Ui MPAKTUKUA ObLIa cleayrolas npodiemMa - UMeeTcs
00JIbIIOE KOJIMYECTBO MOJOJBIX JOKTOPOB WJIM JOKTOPOB, HE SBIISIOIIMXCS
CHEeLMATUCTAMH B JTaHHOM 00JIaCTH, KOTOPHIM HMHOIJIA NPUXOJIUTCS CTaBUTh
TaKHWe JAUArHO3bl, U €CJIU Obl UMEJCS KaKOH-IMOO MHCTPYMEHT, KOTOPBI MOT
IOMOYb MM, TOTJAa 3TO MOIJIO Obl MO3BOJIUTH OoJiee d(PPEKTUBHO MPOBOAMUTH
nedenne. PakTuuecku, Mycin HUKOra HE MCIHOJIb30BAJICS HA MPAKTUKE. DTO
MIPOU30IJI0 HE M3-32 HEJIOCTATKOB B €ro 3Q(PEeKTUBHOCTU - HA TECTUPOBAHHUU
OH TIpeB3olIeNn Mo ObicTpoaecTBUIO wWieHOB CTeH(OpACKON MEIUIUMHCKOM
HIKOJIBI. JTO MPOM30LUIO BO MHOIOM H3-32 3THYECKUX U IOPUAUYECKUX
npobJieM, CBSI3aHHBIX C HCIIOJIb30BAHMEM KOMIIBIOTEPOB B MEAMIIMHE - €CIU
MPOU30MIET OMHUOKA, KOMY TPEIbABIATH UCK?

Mycin mnpeacraBiasui  3HaHuss B Buae Habopa IF-THEN mpaBuic
koa(duimenTamu yBepeHHocTu. IIpaBuna ObulM 3amucaHbl HA €CTECTBEHHOM
aHTJIMHACKOM si3bIKe. BOT mpumep omHoro u3 npaBmi Mycin'a:

IF undexmus - mnepBuunas Oaktepus AND wmartepwan s mocesa
KyJIbTYphl ObUT OTOOpaH W3 crepwibHOro ucrodHuka AND mpenmomaraeMbrit

IIyTh BHEIPEHUS MUKpoopraHusMa - kumeuHslii Tpakt THEN ecTh ocHOBaHus
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npeanonaratb (0.7), YTO 3TOT MHKPOOPTaHHM3M HMEET OaKTepHUAIbHBII
Xapaxrep.

Uucno 0.7 roBOpUT O TOM, UTO CTENEHb YBEPEHHOCTH BEChbMa BEIIMKA, HO
HE HOCHUT aOCOJIOTHBIM XapakTep. JlaHHBIE, MOATBEP)KIAIOIINE THUIIOTE3Y,
HAKaIJIMBAIOTCA OTAEIBHO OT JAaHHBIX, MPOTUBOPEYAIINX €, U "MCTHHHOCTBH"
TUIOTE3bl B KAXKIbII MOMEHT BpPEMEHU €CTh alreOpanyeckas CyMma BCEX
naHHbIX. Takum 00pa3oM JHOCTUTaeTcsi KOMOMHUPOBAHUE JAHHBIX KaK B MOJIb3Y,
TaK U IPOTUB OJHOU U TOM K€ TMIIOTESHI.

Mycin Ob11 HanucaH Ha si3bike porpammupoBanus JIUCIL, u ero npasuia
dbopmanibHO TipeAcTaBieHbl Kak BbipaxkeHus s3bika JIMCIL. Yacth neiicTBus
OpaBwjia Morya ObITh TOJBKO 3aKIIOYEHHEM OTHOCHUTEIBHO pelaeMoil
npoOJemMbl, WM OHAa Morjia OBITh TPOU3BOJIBHBIM BBIPAXKEHHEM. ITO
oOecreynBao OOJBIIYI0 THOKOCTb, HO CUCTEMA MPOUTPHIBAJIA B MOAYJIBHOCTH
Y SICHOCTH, IIPUCYLIUX CUCTEMAM, OCHOBAHHBIM Ha IIPaBUJIAX.

Meron penieHus, UCHOJIb3yeMbIN B cucteMe Mycin, MpeAcTaBiIsieT co0oit
paccyk/IeHus B OOpaTHOM HAaIpaBIIEHUU OT AMATHOCTUYECKUX THUIOTE3 K
MMEIOIIMMCST JaHHBIM, KOTOPOE€ HampaBigeTCs IMpaBuiaaMu BeiBojga. OmHAKO
JUIsl  yOpaBJi€HUS TOMCKOM peleHus (Wid JUisl JT0Ka3aTelbCcTBa HEKOTOPOM
runotes3sl) Mycin UCronb30Bajl pa3iuyHble 3BpUCTHYECKHE 3HAHUS. OHU ObUIH
HEOOXOAMMBI, YTOOBI cIenaTh paccykJaeHus Oonee >S(PPEKTUBHBIMU U
IIPENOTBPATUTH 33JIaHNE MOJIB30BATENI0 HEHYKHBIX BOIIPOCOB.

OnHa W3 cTpareruii COCTOMT B TOM, YTO MPEABAPHUTENIBHO 3aJAr0TCS
NOJIb30BaTeNI0  Oosiee WM MeHee OOlIMe BOIMPOCHI, KOTOPbIE MO3BOJISIIOT
CUCTEME HCKJIIOYUTHh MAaJOBEPOSTHBIE NHArHO3bl. 3aTEM CHUCTEMA MOKET
COCPEIOTOYUTHCA HAa YAaCTHOCTSAX M HCIOJb30BaTh B IIOJHOM MEpE PEXUM
BBIBOJIA OT LENH K (haKTaM JJIsl JOKA3aTeIbCTBA BBIBUTAEMBIX THIIOTES.

Jlpyrue ctpaTeruu Kacarorcsi crocoOoB BbI3oBa mpaBwil. [lepBas u3 HHUX
IPOCTa: MCIONB3YeTCs MEPBOE BO3MOXKHOE IMpaBuiIo, Mycin MepBbIM JEJIOM
IPOBEPSIET BCE 3aKIIIOUEHUS MTPaBUIIa, YTOOBI YBUIETb, SIBISIETCS JIM KaAKOW-THOO
Y3 HUX 3aBEJOMO JIOKHBIM. ECIIM 3TO HE Tak, TO MPaBUJIO UCHIOJIb3yeTCs. pyras

CTpateruss HMeeT OoJibllie OTHOIIEHHE K KO3 UIMEHTaM YBEPEHHOCTH.
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Mycin cHavana paccMaTpwBaeT IIpaBWJIa, KOTOpPbIE HWMEIOT 0oJiee BBICOKHI
Kod((PHUIMEHT YBEpEHHOCTH MPHU BBIBOJAC 3aKIIOUCHHUS, W TIPABUIIO TMEPECTACT
HCIIOJIb30BAThCS, KaK TOJBKO CyMMapHbIA KOA(D(PUIIMEHT YBEPEHHOCTH CTAHET
menbine 0.2.

HMuanor ¢ Mycin — CIOXHBIA M JJIUTENbHBIN. IMEIOTCS TpU TJaBHBIX
cTaauu Juanora. B mepBod cTaauum COOUPAIOTCS HCXOJHBIE CBEACHUS
OTHOCHUTEJILHO CITy4dasi, TaK 4YTO CHUCTEMa MOXKET MpUAyMaTh OUYEHb OOJBIIOE
YUCIO0 AuarHo3oB. Ha BTOpoM crammm sl TPOBEPKH OTHAEIBHBIX THUIIOTE3
3aaloTcsi 0osiee HampaBJICHHBIEC BOMIPOCHI. B KOHIIE 3TOM cTaauu mpeiaraercs
nuarHo3. Ha TpeThell cranmuu 3aar0TCs BONPOCHI JJIsi ONPEACIICHUSI CPEICTB
JICYCHHS] HA OCHOBAaHWUU JIAHHBIX JIMarHo3a ¥ (aKTOB, OTHOCSIIMXCS K
ocoOeHHOCTIM  OospHOrOo. CeaHc  3aKaHUYMBaeETCA PEKOMEHAAIUSIMU
OTHOCUTEJIBHO CIOCOOOB JedeHHus. B mo0oM MecTe MNOoJab30BaTENb MOXET
CIIPOCHUTh, MOYEMY 3aJaH TOT WM HHOM BONPOC WJIM KaK OBLIO IMOJYyYECHO
3aKJIFOUCHHUE.

Cutema Mycin — nmonep B wuccienoBanuu DC, B Hel cojepKaics psj
npobjieM, KOTOpbhle OBIIM HCIpaBICHBl B  0ojee TO3JHUX  CIIOXKHBIX
apxutekrypax. OaHa u3 mpoOsieM B TOM, 4TO B 0a3ze 3HAHUN COJAEPKAIHCH
BMECTE KaK 3HaHUA O MPoOJEMHOI 00JaCTH, TaK U 3HAHUS O COCO0aX peleHus
3a7a4 U "yCIIOBUS TIPOCEMBAHUS MpaBui', TO3BOJSIONIME HE 3aJ]1aBaTh
MOJIb30BATEIIO TIIYIIBIX BOIIPOCOB.

bonee mo3nmuss Bepcus Obima HazBana NEOMYCIN, ona mnbiTanach
UCIIOJIb30BaTh SABHYIO MPOTUBOAIUIEMUYECKYIO TaKCOHOMETPUIO
(mpencTaBiaeHHYIO B BUAE (PpeMOB) 1Isl TIpecTaBlIeHus (PAKTOB OTHOCUTEIHHO
pa3IMYHBIX BHUAOB »mujeMuil. OCHOBHAsl CTpaTerusi Moucka pelieHus 3aaad
COCTOsUTa B TOM, YTOOBI CIIYCTUTHCSI Ha MPOTHUBOAIUJIEMHUYECKOM JI€pEBE OT
o0IMX KJIACCOB ONUAEMUN K CHenuduueckuM Ha OCHOBE  COOpaHHOM
uHpopMaIus, 4ToObl Pa3IMYUTh JBa MPOTHBOIHUIEMHYECKUE MOAKIacca (TO
eCTh, €ciau 0one3Hb 1 MMeeT MOATHIBI Oole3HEW 2 W 3, M M3BECTHO, 4YTO
O0onpHOM MMeeT 00JIe3Hb 1, 1 moAaTHUN 00JIC3HU 2 , a HEe 3 M UMEET CUMITOM 1, TO

CJICAYCT 3a4aBaTb BOIIPOCHI OTHOCHUTCIILHO CHUMIITOMA 1)
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Nmenuck n apyrue pa3padbotku Ha ocHoBe npoekra MY CIN. Hampumep,
EMYCIN o6puta nepBoii o6omoukoii DC, pa3paboTanHON Ha ocHoBe Mycin.
Hogsas 2C, nazBannas PUFF, Obuta paspabotana amst ucnonb3oBanus EMY CIN
B 00JacTM JUarHocTUKu 3aboneBaHuil cepaua. CucreMa, Ha3BaHHAs
NEOMYCIN, pa3pabortana s 00y4deHuUs Bpadeil Ha pa3iWyHbIX MpUMEpax
3a00JeBaHUI ISl TIPOBEpPKM MX 3akitodeHuid. Cucrema Morjia OOBSCHSTh
OMOKM B TIOCTAaHOBKE auarHoza. HeoOXoauMo MOSICHUTb, YTO HE BCE
9KCIIEPTHBIE CUCTEMBI OA00HBI Mycin. MHOTHE HCTIONB3YIOT APYTHE MOAXOIbI
K IIPECTaBICHUIO 3HAHMS U PELICHUIO 3a/1a4.

HauOonpmnii  uHTEpec  AJisi  MOPAKTUYECKOTO  3/pAaBOOXPaHEHUs
MPEACTABIISIIOT CUCTEMBI JIJISl TIMarHOCTUKU U A depeHIInaIbHON JUarHOCTUKH
3a0oneBanui. [Ipu 3TOM 151 IPUHATHS PELICHU MOTYT UCIIOJIb30BAThCS CaMble
pa3HoOOpa3Hble JaHHbIE — aHaMHE3, KIMHUYeCKuil ocMmoTp (cozmarotcss DC
JTUArHOCTUKHM, OrPaHUYMBAIOIIMECS TOJIBKO O3TUM HAOOpPOM), pe3yJbTaThl
7a00paTOPHBIX TECTOB M CJIOXKHBIX (YHKIMOHAJIBHBIX MeETOJ0B. CHHCOK
oOnacTeil MEAWIIMHBI, B KOTOPBIX Hadayiu mpuMeHaThess DC, oOmupeH u

MPOJIOJIKAET PACTH.

4.2. AATOpPUTMUYECKOE U TPOrPaMMHOE 0OecTieueHUEe IKCIIEPTHON CUCTEMBI

JIMAarHOCTUKHU OTOPUHOJIAPUHTOJIOTUUECKUX 3a00JI€BaHUM

[To pgaHHBIM  pA3JIUYHBIX  BNUIAECMHOJIOTHYECKHX  HCCIEIOBAHUM,
MIPOBEJICHHBIX 3a mociennue 5 jer B 6ojee yem 30 crpaHax, 3a00JIeBa€MOCTh
OTOPUHOJAPUHTOJIOTUYECKUMH 3a00JICBaHUsIMU  yBEJIMUMIIach B 2 pasa, a
VACIBHBI BEC TOCIMUTAIM3UPOBAHHBIX BO3pacTaeT exerogno Ha 1,5-2%.
[TosToMy B Hacrosiliee BpeMms JICUCHHE TaKUX OOJIbHBIX OCTaeTCs OJHON u3
CaMbIX HACyIIIHBIX MPOOJIEM 3IpaBOOXPAHCHUS.

B Hactosimee  Bpems  JICUEHHME ~— BOCHAJIUTEIBHBIX  3a00JIeBaHUM
OKOJIOHOCOBBIX TIa3yX OCTaeTCs OJHOW W3 CaMbIX 37000JHEBHBIX 3a7ad
OTOPHHOJIAPUHTOJIOTUH U3-3a KpallHE BAXKHOCTHM HOCOBOI'O JbIXaHUA, T.K. OHO

06YCJIOBJII/IB8,€T MHOTHEC QaCIICKTbl B3aMMOOTHOIICHHA OpraHnu3dMa 4YCJIOBEKa C
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OKpyXarmel cpenoil. Baxkneimeit ¢yHKIuel Hoca SBISETCS MPOBEICHHE
BO3/yXa B HWKHHUE OTJAENbl JbIXaTeIbHOrO TpakTa. HeanexkBaTHoe HOCOBOE
JbIXaHWE M pa3JpakXeHHe CIU3UCTON OO0OJIOUKH MOJOCTH HOCa MPUBOAAT K
HejaoMy psaay (QYHKIUMOHAIBHBIX HApyHIEHUH W Pa3BUTHIO MMATOJOTHYECKUX
MPOLIECCOB B OpraHax M TKaHsAx. Tomorpaduueckre B3aMMOOTHOIIICHUS HOCA U
OKOJIOHOCOBBIX Ma3yX C MOJOCTBIO Yepena U IIa3HUIlbl, €IMHAasi KPOBEHOCHAs U
auMpaTrdeckas CeTh OOYCIOBIMBAIOT CPABHUTEIBHO YACThIM TEpexoi psaa
MaTOJOTUYECKUX TPOLIECCOB, TJIABHBIM 00pa30M BOCHAIUTEIBHOIO XapakTepa,
Ha TOJOCTh 4Yepera U OCOOCHHO TJIA3HMIIbI, BBI3BIBAS TSKEIBIE OCIIOKHEHUS,
MOpO¥M MPUBOJAINIKE K WHBATUAN3ALUMN U YIPOXKAIOIIKE XU3HU O0JIBHOTO [78,
79].

B mnoBcenHEBHOW KIMHUYECKOW NPAKTUKE NpPU ITOCTAHOBKE JMArHo3a,
0COOEHHO mnpuU O00pabOTKE [aHHBIX KIMHUYECKUX M (YHKIHOHAJIBHBIX
UCCIICIOBAaHUM, Bpaud 10 HACTOSIIIETO BPEMEHH, B OCHOBHOM, HCIIOIb3YIOT
COOCTBEHHBIN MPO(PECCHOHANIBHBIN OMBIT. JJlaHHbIE 0OCTOSTENBCTBA MPUBOJIAT K
3HAUUTEIBHBIM 3aTpaTaM BPEMEHH, CYOBEKTUBHOW OIIEHKE PE3yJbTAaTOB U, KaK
CJIE€ACTBUE, 3aMO3Jajoi IMOCTaHOBKE JMAarHo3a M COMHUTEIBHOCTH B €ro
MPaBIONOA00UNU. ITO OTHOCUTCS U K OTOPUHOJAPUHTOJIOTHH.

[Ipo6sieMbl OTOPUHOJAPUHTOJIOTHYECKUX 3a00JI€BaHUN M MX OCJIOKHEHUI
MMEIOT BaXXHOE COLMAJIbHOE 3HAUYE€HHE, HO OHU JO HACTOSIIEro BPEMEHHU
OCTalOTCSl HEPEUIEHHBIMM HA JOJKHOM ypoBHE. 1103TOMy HemnocpeiacTBEeHHO
HaOJroIaeMble TIPU3HAKU, JIAOOpATOPHBIC M (YHKIIMOHAJIBHBIE HUCCIEIOBAHUS,
BKJIFOYAsi OCOOEHHOCTH CBSI3€d MEXIYy CHUMITOMaMH, XapaKTepHbIE IS
AQTUTIUYHBIX BapUAHTOB 3a00JICBAHUNW U PEIKUX HO30JIOTHYECKUX (popM,
peanu3yeMble B MEIUIMHCKUX SKCHEPTHBIX CHUCTEMaxX, MOTYT 3HAYUTEIBHO
MOBBICUTh  KAa4eCTBO  JUArHOCTUKM, TIIOCKOJIBKY  cojaep»kaT B  cebe
JIOTIOJTHUTEIHPHOE BpauyeOHOE 3HAHHUE.

B cBsi3u ¢ atuMm coznanne DC OTOPUHOJAPUHTOIOTHYECKUX 3a00JICBaHHIMA
[80] sBisieTcs BaXHBIM JJI1 JeTed W  B3pochbix. CHcTeMa Ha OCHOBE
Mexaynaponnoro kiaccudukaropa 6osesneir MKb-10 npeacraBiser MeTObI

W TporpaMMHOe oOecredeHue, TMOo3BOJsIoNIMe Haubosee 3hPeKTUBHO,
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OKCTPEHHO W TIPU MUHUMYME JOTIOJHUTEIBHBIX 3aTPAaT KOMIUIEKCHO OIICHHUTH
COCTOSIHHE OOJIbHBIX C OTOJIAPUHTOJIOTUYECKUMU 3a00ICBaHUSIMH.

OC peanusoBaHa aBTOpaMU MOHOTpaduu C HUCHOJIb30BAHUEM CHUCTEMBI
ynpasieHus: 6azamu gaHHbIX MS ACCESS B cpejie sA3bIKa MpOrpaMMUPOBAHMS
BbICOKOTO ypoBHs Delphi. AkTuBu3anus kak10i MOACUCTEMBI OCYIICCTBIISCTCS

MOCPEACTBOM BBIOOpPA COOTBETCTBYIOLIETO MYHKTA IJIaBHOTO MeHIO (puc.4.1).

W Ixcneprias cucrema Bpaua oToRapUHTONOTa B

®aiin  Maunentsr  Momowys

SRENEPIHAAICNGIEM IO PUHEHAPAHIGNEIIECRIXES cbWIEBatiNA

BBoO OaHHbIX
nauuHeHTa

PopmrpoBaHne
KOHUENTOB

[pocMoTp KOHLEeNToR

ﬂl-’IBFHDCTMpDE:SHI-‘]E'

Puc.4.1. 'maBHOE OKHO CHCTEMBI

[Toacucrema BBOAA AJAHHBIX MPUHUMAET ydacTue B padOTE CUCTEMBI KaK B
peXrMe NpUOOPETEeHUs 3HAHUH, TaK U B PEKUME PEUICHUS 3a]1a4 TUarHOCTHKHU.

OCHOBHOE Ha3HAUEHHE ITOACUCTEMBI BBOJA NAHHBLIX — 3alOJIHEHHE Oa3bl
JAHHBIX, KOTOpas COJAEPXUT JaHHbIE aHaMHe3a W JAWarHo3 mnauuenrta. Ilpu
3allOJIHEHUU HUCXOAHOM 0a3bl JaHHBIX, HA OCHOBE KOTOPOM BbIpadOaThIBaeTCs
0a3a 3HaHMI, TUarHo3 MaleHTa yCTaHABIUBAET SKCIEPT MO JUATHOCTHKE.

B pexume peureHus 3aadn JUArHOCTUKK WarHo3 ycranasiubaeTcss DC
Ha OCHOBE TEKyllel 0a3bl 3HAHWM, HO OKOHYATEJIbHOE pelleHHe (BIUIOTh 0
OTMEHbI YCTAHOBJIEHHOT'O CUCTEMOM IMarH03a) NPUHUMAET BPau-OTOPUHIOJIOT.

BBoj JaHHBIX MalMEHTa OCYIIECTBISIETCS MPU BBIOOPE MyHKTA IJIaBHOTO

MEHIO MOCPEJICTBOM DJICKTPOHHOU aHKEThI (puc.4.2).
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NieYgHHE BRAYEET CHCTEMHYI SHTHOAKTEDHANEHYO TEPAMKKD, OCTOPOKHEIA TYANET CAYKOBOr0 NPOKILS
BATHBIM YWHEIM S0HO0M KM ACIMPALMIO COAEMHRMMOrD. [P HEOCNOMHEHHETX POPMAax 0CTpora
Sam'epwanbnoro HAPYKHOrD OTHT 4 HAZHSHAKT OTOTONMYECKHE NPENAPaTE! & BMAE YWHEIK AW MNa3HER
KanEnb, CONEPHAILIME KNOPAMPEHHION, TEHTAMHUHH, NOAMMMKCHH B Wil uunpognokcaumH [netam o

Duarros

Puc. 4.2. DnektpoHHasa aHkeTa

DJIeKTpOHHAsT aHKeTa COACPXKHUT IATh 3akimaaok: "OOmme cBeneHus",
"Xamo0nl

yxyamaronue gpakropst”, "JlabopaTopHbie uccieaoBaHus' .

n

nanuenTta”, "3aboseBaHus ~ paHee", [IpoBoumpyromue,
Kaxnass 3akiazgka COAEPKUT TEMATUYECKH OOBEAMHEHHBIE CHUMIITOMBI,
KOTOpbIE HAaXOMSITCS B OJHOM U3 JABYX COCTOSIHUH: B COCTOSIHUM MPUCYTCTBUS

WIN B COCTOSIHUU OTCYTCTBHS U HeonpeaesieHHocTH (puc.4.3).

? Kaprouxa nauuenta —

O6iwue ceegernn  ~Kanofibl naUMerTa  3adonesaHis paree | [posouMpyiowMe W Yruawaiowme $akTopsl | /la60paTopHLIe MCcABa0BaHUa

W 3MeHEHUE KOHPUrYPEWIAM YWHOM PaKOBUHE!

DITE4HOCT YWHOM PaKOBUHS!

KikeHue B 0613CTH YWHOM PaKOBUHB!

3ya B 0613CTH YWHOI PaKOBUHBI

v

BonesHeHHOCTL NPY AOTParUBaHIWM

Owyuiere NoHOTE! U S3N0KEHEHHOCTH B CAYXOBOM NPOX0AE
BHesanHan 6ok W wymM & yre

S3aknagbiaHne yxa

Wym B yxe

Eonb npu KeBaHui
TowHora

Peora

CoxpanuTe OTmeHuTs

KpoBoteyeHue uz ysa

V| Beldenenua Uz cAYxoBsoro npoxoaa

Ouwywieriie NepeMBaIoILeiCs KUAKOCTH B Yxe
OwylieHe TRKECTU B Yxke

34 B CAYXOBOM NPOXOAS

OwyweHne AaBNeHUA B yxe

WHopaaHbie Tena HapYKHOro CAYXOBON NPoXoaa
3B0H B ywax

PaccrpoiicTea caysa

FofoBOKpYHEHHS
Mapes nuuesoro Hepea

OHemMer1e W HEDBKOCTE B OAHOM NOADBUHE AMUa

Duartos

Puc. 4.3. Bo3MOKHbIE 3HAaUEHUS TPU3HAKOB

106




ITocne TOro, KakK Ha COOTBCTCTBYIOIIMX BKIIAAKAX 3aIlIOJTHCHBI

CBEJCHUS aHAaMHE3a, CUCTEMOM BBIAAETCSA MPEIABAPUTEIBHBIA JHATHO3

(puc.4.4).

Iuarios X ano6el nauventa: Bonb ocTpad. [HoeTeYeHWe HapykHOro CAYX0BOro Npoxoaa. Hanpaxkerue

OKOAOYWHEIX TKaHeM. [1anbnaumMa Ko3enKa U CTEHOK CNYX0BO0ro Npoxoaa G0Ne3HEHHS.
NatioparopHele UccneaoeaHua; MNokpacHeHWe KoM cayxosoro npoxoaa. MHeuneTpauua. MNpoceer
CAYXOBOro NpOX0Aa cykeH. BrlaeneHua ¢ 3anaxom .

3atoneeaHua paHee: DETYpUpYIOWME KepaTos.

MpoBourpyOWKE W YRuawaowKe dakTopbl: Kynatue B xonogHoi soge. HecobnogeHue rurueHe.l.

MpeasapuTentHbi auarHoz: HapyskHeil oTuT.

MeyeHue BKADYAET CUCTEMHYIO BHTUOAKTEPUANEHYID TEPANUIO, OCTOPOKHEIN TYANET CAYXOBOMD NPOXOAa
BATHBIM YWHBIM 30HA0M WM acnupaumio cogepskumoro. Mpu HeoCAOKHEHHBIX POpPMaK 0CTPOro
G3KTEPUANEHOr0 HAPYXHOMO OTKUTa HASHAYAKT OTOTONWMYECKMWE NPENaPaTE! B BUAE YWHEIX MAW MNa3HbIX
Kanenb, CO0EPKallMR ¥N0PAMPEHUK O, FEHTAMUUMH, NOAMMUKCUH B WK uMnpodnokcaumH [aeTam c

CoxpaHuTte OTMeHUTE HuarHos

Puc.4.4. IIpenBapuTenbHbIil AMAarHO3, BEIAAHHBIN CUCTEMON

CaesieHUsI, BBOIUMEBIC MOCPeACTBOM (OPMBI BBOJA JaHHBIX IAlMCHTA,
xpansTcs B Ttabmumax Obshie, Xarakteristika, Jalobi, Faktori, Lablssled,
Lokalizacia, Prodoljitelnost, crpyktypa u CBsI3U MEXIy KOTOPBIMU

npeCcTaBlieHbl Ha puc.4.5.

Npacienta —— [NPacienta ~ [NPacienta Tali—i

Familya Travma = Izmenenk. 3

Imya Infeciya

DataRoid i 3

Vozrast Diabet

Fol Ghece v

Adres Bol B Immunitet

Telefon Zudvsl DiugieB
Bolprievani

Videleniya

Kiovotechenie

Polnota

Inorodnie

Shumvuhe =l

T DataMod
_‘yﬁﬁacienla

Pravoe
Otechnost Kupanie Levoe

Jienie LokalTravma Prosvet
Zud Sluhdnaliz

NPacienta -~
NeskMin (3
NeskCh
NeskDn

Puc. 4.5. Ctpykrypa 6a3bl JaHHBIX
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B 3aKJTIIOYCHUE OTMETUM IPEUMYIIIECTBA CO3JIaHHOMU 2C
OTOPUHOJIAPUHT OJIOTMYECKUX 3a00JI€BAHUA:

1. CranpapTHas D>JEKTPOHHAs aHKEeTa W JJIEKTpOHHas Oas3a JaHHBIX,
obneryaromue cOOp, XpaHEHUE U MPOCMOTP Haubosiee MOoJHON MHPOpPMALUU O
HNalUeHTaXx.

2. YauduKaus JaHHbIX U PeJaKTUPOBAHUE B CIIydae HETOIHbIX JaHHbBIX.

3. JIerkocTh OOHOBNIEHUS ¥ YTOUHEHHsI 0a3bl 3HAHUIA.

4. ABTOMaTHU3UPOBAHHAS cucrema pUOOPETEHUS 3HAHUM,
npeJHa3HaYeHHasl JJIs U3BJICYEHMsS] MHTYUTHBHBIX U TPYAHO(DOPMaIU3yEeMbIX
3HaHUM HKCIEPTa OTOPUHOIAPUHIOJIOTUYECKUX 3a00I€BaHUM.

5. /lmarHocTuueckue mnpaBuia Kak i TUIWYHBIX, TaK U JUIS PEIKHUX
CIIy4aeB OTOPUHOJIAPUHTOJIOTUYECKUX 3a00JIEBAHMIM.

6. Pa3BepTka BO3MOKHBIX KapTHUH 3a00J€BAaHUS ISl JAHHOTO UArHoO3a.

7. OOcnenoBanue KapTHUHBI 3a00JIeBaHUA u BBIJICJIEHNE
CYUIECTBEHHBIX CHELM(PUUECKUX MapaMeTpoB Il Pa3IUYHbIX MOATPYIII

IIannrucHTOB.
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I'TABA 5. CIIOCOBbI AHAJIN3A U OBPABOTKH
MEJUKO-BUOJIOI'MYECKUX JTAHHBIX

B nocnegnue roapl Havamud LIMPOKO TNMPUMEHSTHCS OaJTbHBIE CUCTEMBI
OLICHKH COCTOSIHUSI OOJBHOTO, UYTO OOBSCHAETCS TMOBBIIICHHBIM >KEJIaHUEM
KJIMHUIIUCTOB ~ IPOTHO3UPOBAaTh  pe3yJbTaTbl W JIydllle  I[JIJAHUPOBATH
MHTEHCUBHYIO Tepanuio [81]. B kiIMHUYECKON MpaKkTHKe HanboJiee MOMyJIsSpHBI
CUCTEMBbI OIICHKH:

1. Anecre3us: unnaekc Goldman; mkama Mallam-patti; mkana Cormack u
Lehane;

2. WNurencuBnas tepanusi: APACHE II u III; TISS (cuctema oueHku
MHTEHCUBHOCTH JICYCOHBIX BMEIIATEIBCTB);

3. TpaBma: ouenka TpaBmbl (TS); omenka Ttsbkectu TpaBMbl (ISS);
neauaTpuyeckas oneHka TpasMel (PTS);

4. HeBponorus: mkana koMbl Glasgow;

5. Ilennatpus: onieHka no Amnrap.

B crpanax 3anmagnoit EBponsl m CIIA mmpokue snuaeMHOJIOTMYECKHE
UCCIIEIOBAHUSI TOKa3bIBalOT, uTo Oosee 50% mromelt cTpalaroT MOBBIMICHHOM
KHCIOTHOCThIO.  Hapymienuss  kuciotHo-menounoro  cocrosaus — (KIIC)
SBJIIOTCS B OOJIBIIMHCTBE CIYy4YaeB CJIEACTBHUEM CEPbE3HOTO MATOJIOTMYECKOrO
HapylleHUsI M PEOKO HMMEIT caMmocToATesibHOe 3Hadenue. Ananu3z KIHIC
MO3BOJISIET OTCJICKUBATh TEUCHHE OCHOBHOTO 3a00JI€BaHUS U KOHTPOJIUPOBATH
abdexT npoBoaumon Ttepanuu. lccnemoBaHue Tra3oBOro cocraBa KpPOBH —
HE3aMEHUMbBIM METOJ JWArHOCTHUKHA Y TANMEHTOB C IIOJ03PEHHMEM HA

pecnupaTopHyIO NaTOJOTHUIO WIIM METa0O0JINYECKUE HAPYILICHHUS.

5.1. CucreMbl OLIEHKHA COCTOSTHUSA OOJIBHOTO

[Ipobiiema OOBEKTUBHOW OIIGHKH TSIKECTH COCTOSIHHMS —TAIlMEHTOB,
HaXOJIAIIUXCS Ha JICYCHUU B OTICICHUSIX WHTEHCHBHOW Tepanuu, akTyajbHa B
CBSI3M C HEOOXOJMMOCTHIO PaHJAOMH3AIMU TPYIIT TAIUEHTOB IS TOTYYCHUS

JAOCTOBCPHBIX U COIMOCTAaBUMbIX HTAHHBIX. O6T)€KTI/IBI/ISaI_[I/I$I COCTOSIHUS OOIBLHBIX
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MO3BOJIIET MPOTHO3UPOBATH BEPOSITHOCTH JETAIBHOTO HCXOJa, CPOKH OOIIei
FOCOUTAIU3AMd U NpeObIBaHUST B OTACJICHUM HWHTCHCUBHOW Teparuy,
ornieHuBaTh 3(POEKTUBHOCTh MpoBoauMOM Tepamuu [82]. HeobxogumocThb
OOBEKTUBU3ALIUM TSKECTU COCTOSHUA OOJBHBIX MOAJIEPKUBACTCS MHOTUMHU
YYEHBIMHU.

CoBpeMeHHBIE CHUCTEMbl OOBEKTUBHOW OIIEHKM TSDKECTH COCTOSIHUS
MalMeHTOB HAa OCHOBAHMM METOJIOB, JICKAIIMX B UX OCHOBE, MOXHO
kiaccudummponats [83]:

1. Cucremsbl, OIIECHUBAIOIINUE TSKECTh COCTOSIHUS OOJIBHOTO TI0 KOJIUYECTBY
U CJOXXHOCTH METOJOB HCCJIEIOBAHUA M JICUCHUS, HEOOXOJUMBIX [JIsi €ro
Benenus (TISS);

2. MeToibl, OCHOBaHHBIE HA CTATUCTHUYECKOM MojenupoBanuu (MPM);

3. Meronpl, OCHOBaHHbIE Ha CcOOpe OOBEKTUBHBIX KIMHHUYECKUX
nokasaresiei u naboparopusix gaHHbIX (APACHE, SAPS).

PaccMoTpuM HEKOTOPBIE U3 HUX.

HNunexc pucka Goldman.

1. Ilenv oyenxku: TPOTHO3UPOBAHHE TMEPUOTICPANIMOHHON CEPIACUHO-
COCYIUCTOM 3a00J€Ba€MOCTH TIPU HEKAPAUOXUPYPTHUUYECKOM BMEIIATEIHCTBE
nyTeM omnpeaeneHus (pakTopoB pucka. TOYHOCTH MPOTrHO3a 3HAYUTEIHHO
BApbUPYETCS B MCCJICJAOBAHUAX PA3IMYHBIX KIMHUK W Yy Pa3HBIX KaTEropuii
OOJIbHBIX B 3aBUCUMOCTH OT HCIMOJIb3yeMbIX METOJIOB MHTEHCHBHOU Tepamnumu.
Hns Oonee TOYHOM OIEHKM CTENEHU pHUCKAa HEOOXOIWMO HCIO0JIb30BATh
CpaBHUTEJIbHBIC JAHHBIC B MpeJieNiax OTACIbHOT0 OOBEKTA.

2. Daxmopwl pucka: puTM Tanorna, nopeimerHoe 1B/, nadapkr muokapaa
B 1mociemHue 6 Mec, KEeIyJouKoBas JKcTpacuctonus (Oojee S/MuH),
npeacepaHble HApPYIICHHWS puUTMa, Bo3pact Oosee 70 JeT, HSKCTPEHHBIC
XUPYPTUUECKHE BMEIIATEIbCTBA, TSDKEIBIA AOPTATBHBIA CKJIEPO3, THKEIOe
oOmee CcocTosiHue OOJBHOTO, OIEpaliu Ha opraHax TPYJHOW HU OpPrOITHOMN
IIOJIOCTEN.

3. 3nauenue. Kaxnaplii pakTop prcKa OIEHUBAETCS MO OAJUIBHOU CHCTEME,

u pe3yinbrar cymmupyercs. Ecau oH mpeBblmiaer 26, TO TepaneBTHYECKOE
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BMENIATEIBCTBO MPECTABISIET MOBBIIIEHHBIA PUCK B OTHOILIEHUM OCJIOHEHHUI
Ha TIOYBE CEpAEYHON marojoruu. Jloka3aHo, YTO HIMPOKOE NPUMEHEHHE
uHaekca pucka Goldman HenenecooOpazHO BBHAY MEKIOCIHTAIBHBIX
pa3nuyuii, U3MEHEHUU B JIEYEOHOW TaKTHUKE, CHEIU(PUKH XUPYPrUUYECKOro
BMEILIATEILCTBA U BIMSHUS COMYTCTBYIOIIEH mMaTtojoruu. OJHUM CIOBOM,
aHECTE3UOJIOT WUJIM XUPYPT MOXKET UHIUBUIYAIbHO OLIEHUTD JIMIIL a0COIIOTHBIN
PHUCK M30JIMPOBAHHOTO HAa3HAYECHUSI.

IIkana APACHE.

1. Ilenb. OOBEKT HCCIENOBAHUN — psAJ KIMHUYECKUX CIIy4aeB, Ha
OCHOBAaHHUU OIIEHKH KOTOPBIX (QOpMHUpPYETCS MPOTHOCTHUUECKUNA PE3yIbTaT
JeYeHus JUIs TPYNIbl peaHUMalMOHHBIX OoJbHBIX. MccrnempoBanue He
MpeaHa3HAYeHO /IS MHAMBHUIYaJIbHOM OLIEHKH KAayecTBa JICUCHUS WM MPOTHO3a
y OTIENBHOro namuenTa. /o Hayana jedeHus onpenensieTcs puck CMepTEIbHOTO
HCXO0JIla B COOTBETCTBUM C MMEIOIIUMCS 3a00JieBaHUEM M (HU3HOJOTUYECKUMHU
pesepBamMu (B 3aBUCHMOCTHM OT BO3pacTa M HaJU4Msl COMYTCTBYIOIIUX
3a00ieBaHUll), a TaKXe OIEHWBACTCS CTEMEHb TSKECTH 3a00JeBaHUSA TIO
BBIPAKEHHOCTH  PacCcTpocTB  (usmonornueckux ¢Gyukuuil. KomnyecTBo
nepemMeHHbIX mpu3HakoB cokpaieHo ¢ 33 (APACHE 1) no 12 8 APACHE II B
CBSI3M C HM3KOM mporHoctuyeckoil 3HaunmMocTbio. Cucrema APACHE I
MPEACTABIAECT COOOM CyMMY OQJTBHBIX OIEHOK HACTOSIEro (hM3U0JIOTHYECKOTO
COCTOSIHUSI TallMeHTa M aHAMHECTHYECKHX JAHHBIX, OLIEHKY COMYTCTBYIOLIEH
MaToJOTHUU, a TaKXKe CTEMEeHH CPOYHOCTH XHPYPIHUYECKOrOo BMEIIATEIhCTBA.
CranpaptusupoBaHHblii  mokazatens cMmeptHocTd  (CIIC)  mpencrasisier
OTHOULIEHUE TOKA3aTeNsl HACTOSIE CMEPTHOCTU K MPOTHO3UPYEMOU BEIMUYUHE
¥ MOXKET OBITh MCIIOJIb30BaH MPU aHAIN3E KauecTBa Je4eOHON TTOMOIITH.

2. Oyenka conymcmsywowel namonaoeuy. Ilo 1IKane OLEHUBAIOTCA
3a00JIeBaHUS TICYCHH, TOYCK U UMMYHOJIOTHYECKOTO CTaTyca.

3. Oyenxka Hnacmoswe2o ¢usuonocuueckoeo cocmoanus. Jns 3Toro
UCITOJIB3YIOTCSl MAKCUMAJTbHBIE OTKJIOHEHUS OT (PU3HOJIOTHYECKON HOPMBI 1Mo 12
NEpPEeMEHHbIM, BKJOYass mkairy koMbl Glasgow, B TedeHue mepBbIX 24 U

npeobiBanus B OUT.
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4. 3nauenue. llkana APACHE mnpenHa3HaueHa riaaBHbIM 0Opa3oM ISt
OLICHKM KayecTBa JieueOHoW momomu. OHa MO3BOJIIET NPOTrHO3UPOBATH HUCXO]L
JICYCHUS] OMpPEJCICHHBIX KaTeropuid OOJIbHBIX, HO HE OT/AEJIbHO B3SITOTO
nanreHTa. CucrteMa He JO0JDKHA MCIOJIb30BAaThCs ISl COCTABIICHHS MPOTHO3a B
OTHOUIIEHUU JIETATBHOTO UCX0JIa Y OJJHOTO OosibHOTO. Pematonee 3HaueHHe IS
TOYHOCTHU MIPOTHO3a UMEET KIMHUKA 3a00IeBaHU.

APACHE III nibrTaercs yaydiuTh CUCTEMY OLICHKH CIICAYIOIIMM 00pa3oM:
a) MyTeM BKJIIOYEHUS IIECTH JOMOJIHUTEIBbHBIX MEPEMEHHBIX; 0) MOCPEeICTBOM
OLICHKM COINYTCTBYIOIIEH MAaTONOrUH, (YHKIHUOHAIBHOTO COCTOSHUS W
OTHOCUTEIBHOM  CMEpPTHOCTH; B)  IyTEM  YBEJIWYEHUS  KOJIMYECTBA
JIWAarHOCTUYECKUX KaTeropuit ¢ 42 1o 230 qis yiyqieHus: IpOTHO3UPOBAHUS.

Cucrema oleHKY MHTEHCUBHOCTH Jie4eOHBIX BMENIATEIbCTB.

1. I]env: orieHKa TSAXKECTU COCTOSHMS TMalMEHTa M0 00beMy HEO0OXOIUMOM
JUTsl HEeTo JieueOHoM momotnu. Kaxkaoe TepaneBTuueckoe BMEIaTeIbCTBO, Oy/Ib
TO BEHTWISLHS JIETKUX, (U3noTepanuss WM MOHUTOPHHI apTepUaIbLHOTO
JaBJICHUS, OIICHUBAETCs Oaymamu ot 1 10 4, a 3aTeM pe3yabTaT CYMMHPYETCSI.

2. 3nauenue. OHa TTO3BOJISIET OMPEICTUTh CTEMEHb TSHKECTU 3a00JIEBaHUS U
OLIEHUTH BO3MOYKHOCTH OKa3aHWUSI HEOOXOIMMOro o0nemMa jae4eOHOW ITOMOIIHA
JaHHOMY nanueHTy. CpaBHEHUE OLIEHOK IO 3TOM CUCTEME HEBO3MOXXHO M3-3a
cnenupUIHOCTH JIedeOHOM oMoty B paznuyHbix OUT.

OueHka TpaBMBblI.

L]env: onpenenuTh COCTOSHHUE MAlMEHTa MpH OTOOpPE U CHPOrHO3UPOBATH
OTHOIIEHHUE “‘TapaHTHs KadecTBa — ucxold . OlleHKa OCHOBaHA HA ONPEAECICHUN
5 mapaMeTpoB: a) yuciO AbixaHuM B | MuH; O) HANpPsHKEHHOCTb JBIXaHUS; B)
CUCTOJIMYECKOE  KpOBSHOE  JIaBJICHUE; T) HANOJHEHUE  KalWUISPOB;
n) mkana koMbl Glasgow.

3nauenue. Ilpu omeHke MeHee 12 0auioB  MaIlMEeHT  JOJDKCH
rOCOUTAIN3UPOBATECS B TpaBMarojoruyeckuii  neHrp.  I[lokazarenb
BBDKMBAEMOCTHU IIPU TYNOW TPaBME WJIM HNPOHUKAIOIIEH TpaBME TECHO CBSI3aH C

OIICHKOW TpaBMbI B Oajiax.
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MoanduinupoBaHHas OlleHKA TPABMBbI.

OnenuBaroTcsi Toiapko mkama (Glasgow, cHCTONMMYECKOE apTepuaIbHOE
JABIICHHWE M 4YHCIO AbIXxaHuil B | muH. Kaxnaplii mapameTp KoAWpyeTcs H
OLICHMBAETCS, TOKa3aTelld CYMMHUPYIOTCS; 00Illee 3HaueHHe BapbUPYyeT B
npeaenax ot 0 mo 7, 8408 OamnoB. DTa oOleHKa UMeEET OO0JbIIOoe
MPOTHOCTHYECKOE 3HAY€HHWE, HO HE MOXKET HCIOJIb30BaThCs MpU OTOOpE
OOJIbHBIX.

Ouenka Tskectu Tpasmbl (OTT).

1. IJenv: OIEHUTH COYETAaHUE NOBPEKACHUN IO YKOPOUCHHOM IIKaye
TpaBMmsbl (YIIT).

2. Memoouka. Kaxnoe n3 mOBpeXIEHUH OIICHUBAETCA B 3aBUCUMOCTH OT
TsoKecTH B Oamnax ot 1 10 5. [loBpexkaeHust KOJUPYOTCsl U paclpeaessitoTcs 1Mo
OJIHOMY Ha III€CTh 30H: TOJIOBa—IIes, JUI0, TPyHas KJIETKa, )KUBOT, Ta30BbIC
opranbl, KoxHble MOKpoBbl win oxoru. OTT mnpeacraBisier coboil cymmy
KBaJpaTOB MaKCUMAaJIbHBIX TOKa3aTeJel, OleHEHHbIX B 3 u3 6 30H mo YIIT.
MakcumanbHas orieHka — 75 (5x5 + 5x5 + 5x5).

3. 3uauenue. OneHKAa TSKECTU TPABMbl 3HAYUTEIHHO KOPPETUPYET C
MoKa3zaTeNIMi  3a00JIEBAEMOCTH, CMEPTHOCTH M JJIUTEITLHOCTH MPEObIBAHUS
O0onpHOTO B cTaroHape. OHa TpUMEHSIETCS MPU 00CIeTOBAaHUU MAIMEHTOB
crapuie 12 ner.

Ouenka TpaBMbI y AeTeH.

1. Ienv. OnueHouHBI OTOOp AETEH PEKOMEHIYETCS OCYIIECTBIATH IO
CHUCTEME OIEPEKAINIIET0 TMOJACPKAHUS KU3HU Tpu  TpaBMe. OleHKH
ompenensoTcs OoT -1 1m0 +2 B 3aBUCMMOCTH OT Bo3pacta peOeHKa,
MPOXOJUMOCTH  JBIXaTEIbHBIX MYyTEH, CHUCTOJMYECKOTO apTEPUATIBHOTO
JIABJICHUS, YPOBHSI CO3HAHUS, TUIIA MEPEIOMOB M OOIIMPHOCTH TMOBPEKICHUIMA
MTOKPOBHBIX TKAHEU.

2. 3nauenue. OueHKa TpaBMbI HIDKE 8 0aJJIOB yKa3bIBAaeT HA MOBBILICHHBIN
pUCK 3a00JI€BaHUS W CMEPTH, a TAK)KE CIY)KHUT MOKa3aHWEM K TOCIIUTAIN3allUA B

TPaBMAaTOJIOTHYECKUN LIEHTP.
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Ouenka nmo Amnrap.

1. IJensy: onpenenuTh COCTOSIHIE HOBOPOXKIEHHOTO MO MPOCTOM OLEHOYHOM
mkange. Ouenkun ot 0 A0 2 OTpakaroT XapakTep Iokaszarened (yacTora
CEp/ICYHBIX  COKpAIEHWH, HANpsHKEHUE JIBIXaHWs, MBIIICUYHbIA  TOHYC,
JBUTATEJIbHBIE PEIIEKCHI U IIBET KOKHBIX TOKPOBOB).

2. 3nauenue. OHa MIUPOKO UCIIONB3YETCS Il OIIEHKA COCTOSIHMS peOeHKa
Opy POXKIACHUU; OIHAKO B KAa4yECTBE IMPOTHOCTUYECKOTO KPUTEpPUS OHA HE
nokaszatelibHa. B 3ToM miaHe Oosee BaXHOE 3HAYEHHE HUMEET OleHKa
HEBPOJIOTUYECKOTO CTaTyca.

HIxkana kombl Glasgow.

1. Ienv: omnpenenuth TIyOMHY KOMBI MYTEM OLIEHKM BepOaIbHBIX,
MOTOPHBIX U TJIA3HBIX PEAKIIUN HA CTUMYIIANHIO. OTKphIBAaHUE TJ1a3 MOXKET OBITH
crioHTaHHbIM (4), o mpockOe (3), B oTBEeT Ha 00Jib (2) winu oTcyTcTBYET (1).
CocTosiHUuEe ABUTATENBHBIX PEAKIM OIpeaenseTcs: coriacHo komaHaam (6);
HaIPaBJICHHOCTHIO K 00JIEBOMY pa3apakutelto (5); mpu 00JIEBOM pa3ipakeHUH
(4); mpu naronorndeckoM crudanuu (3); pasrudanuu (2); OTCYTCTBUH peaKIni
(1). BepbOanbHble  peakiud  OIICHUBAIOTCS  CIEAYIONIMM  00pa3oMm:
opueHTupoBaHHbIe (5); cryTaHHbIe (4); HE COOTBETCTBYIoIME cioBaMm (3); Ha
Bce 3BYKH (2); orcyrctBHe (1).

2. 3nauenue. OOmas oreHka pacmnpenensercs oT 3 mgo 15. [lanusbie,
MOJTydaeMbI€ 10 ITOH IIKasie, TO3BOJISIOT OMPEICIUTh WHICKC TITyOUHBI KOMBI,
UMEIOT HEKOTOPOE MPOTHOCTHYECKOE 3HAUYECHHE W CPAaBHUMBI C pe3yJbTaTamu,
MOJIyYaeMbIMA B JAPYTHX OTICICHUSAX W KIMHWKax. [Ipu oleHke Hmwke 8
nokazaHa BeHTWIsAIMs Jierkux. Illkama TtpeOyer yTOYHEHHS, TaK Kak
aHAJIOTUYHBIC OIEHKH MOTYT OBITh IMOJY4YEHBI NP PA3THYHBIX KOMATO3HBIX
COCTOSIHUSIX

Bce cuctempl He3aBUCMMO OT KOJIMYECTBA BXOMSIIUX B HUX MApaMETPOB 10
TaKUM  KPUTEPHUSM, KaK YyBCTBHTEIBHOCTh, CHEHU(PUYIHOCTH,  OOIIas
KOPPEKTHOCTh, HAXOMATCS MPHUOIU3UTEIHLHO Ha OJHOM YPOBHE W MOTYT OBITH

UCIIOJIb30BaHbI B KJIMHUYECKUX YCIOBUSIX C OAMHAKOBON 3((HEKTUBHOCTHIO.
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5.2. AATOpUTMHYECKOE U TPOrpaMMHOE 00eCrieueHre

OLCHKH TAXKCCTHU COCTOAHUSA ITAlITUCHTOB

Paznuune mokazaTtened JIETAIBHOCTH OOYCJIOBJICHO IENBIM  PSAIOM
OOBEKTUBHBIX U CYOBEKTHUBHBIX NMPUYUH, HE 3aBUCSIIMX OT YPOBHSA OKa3aHUs
MEJIMIIMHCKOW TIOMOIIM, a OINPEACICHHBIX HEOJHO3HAYHBIM MOAXOJIO0M K HX
n3MepeHno. OOBEKTUBHM3AIAA OICHKHA TSHKECTH COCTOSIHUSI  IMAICHTOB
HEBO3MOXHA 0€3 MCIO0JIb30BAHHUSI MHOTOCTYIEHYATHIX IIKAJI OLIEHKU TKECTH.
Crpatudukarusi OOJBHBIX B  COOTBETCTBMM CO  IIKajaMU  TO3BOJIUT
ONTUMHU3UPOBATh MPOLECC CTATUCTUYECKOrO  aHaldu3a, IOBBICUTh  €ro
JIOCTOBEPHOCTh U OOBEKTUBHOCTh U TEM CaMbIM YIY4IIUTh 3(P(HEKTUBHOCTH
JIe4eOHBIX MEPOIPUSATUM B CPABHUMBIX TPYIIax MalMeHTOB.

Kak yka3biBanocs B 5.1, Hanbosee HHGOPMATUBHBIMHU JIJISl OLICHKHU TSAKECTH
coctosHus namueHToB ¢ AC MoxHO cuurtaTh mkaiabl SIRS, SAPS, SOFA u
MODS. bricTpo olieHHBaTh CTaTyc OOJIBHOTO JIMOO MOCTPAAABIIETO BO3MOKHO
o mkainam APACHE, SAPS, CRIB, I'nmasro, AIII'AP.

[IporHo3upoBaHue  pe3yJabTaTOB  JIeYEHUS  JNA€T  BO3MOXKHOCTH
OOBEKTHUBHOIO BBIOOpAa JIEYEOHOM TAKTUKH, OUEHKH HSPPEKTUBHOCTH U
HKOHOMHUYECKOTO OOOCHOBaHUS 11€7€CO00pa3HOCTH TOTO WJIM HWHOTO METOJa
tepanuu. OJHUM U3 UHCTPYMEHTOB COBPEMEHHOTO MPOTHO3UPOBAHUS SBIISIOTCS
pa3paboOTaHHbIE B  pe3yJibTaTe CIO0XHOTO MAaTEMaTHYeCKOro  aHallu3a
WHTETpajbHbIC IKalbl OreHKH TshkecTu coctosHus (APACHE II, SAPS I,
mkana komsl ['mazro - GCS, SOFA u MODS), koTopbie B T€U€HUE MOCIEAHUX
JIET UCTIOJIB3YIOTCS B OTJEICHUAX PEaHUMAIIMU PA3TUIHOTO TTPOQHIIS.

Pa3Butne coBpeMEHHONW MEIUIIMHBI HEBO3MOXKHO ©O€3 BHEAPCHUS B
KIMHUYECKYI0  TPaKTUKy TIporecca MporHo3upoBaHus.  Onepexaroliee
OTpaXEHUE pe3yIbTATOB WHTEHCHUBHOTO JICUCHHUS] OCOOCHHO 3HAYUMO IS
MalMeHTOB ¢ TsoKEMoM TpaBmoul. JlaHHOE OOCTOSITENBCTBO CBS3aHO C
YBEIIMYEHUEM YHCJa MOCTPaAaBIINX, BHICOKOW JIETAIbBHOCTHIO M 3HAYUTEIIbHOU
CTEMEHbI0 WX WHBaMAM3auuu. Tak, mo gaHHeIM BO3 exeromHo ot TpaBM

norubaer 10 2 MJIH. yenoBeK. Bo BcéM Mupe y My>K4uH B Bo3pacTe 10 45 neT u
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y KEHIMH 10 35 JeT TpaBMAaTUYECKUE IOBPEKICHHs - T[JaBHAS IPUYMHA
cMmeptu [83, 84].

OnenuBast ymepo OT TSAXKEIOW TpaBMbl, HEOOXOJUMO OTMETHUTH, YTO TIO
KOJIMYECTBY HEMPOXKUTHIX JIET ymepOd OT TpaBM 3HAUUTEIHHO IMPEBBIIIACT
TaKOBOW OT CEPACYHO-COCYJUCTHIX, OHKOJIOTMUYECKUX U HWH(EKIHOHHBIX
3a00J1eBaHUN BMECTE B3SITHIX.

Pacuernble mporpamMmel Ui Bpadeld OTAECICHUNM WHTEHCUBHOW TEpallvH,
AQHECTE3UOJIOTUM M pPEaHHMalMyd BXONIAT B MEIHUIMHCKOE NPOTrPpaMMHOE
oOecrieueHue. OHU HampaplieHbl  Ha ONTHUMHU3ALUIO TpyJa MEIUIIUHCKHUX
pabOTHUKOB M pa3padaThIBAIOTCS C IEJbI0 OOydYeHHUs, HJisi MPaKTUYECKON
paboThl, JIMarHOCTUKH, TPOTHO3HPOBAHUS W  TPOBEICHUS  HAYYHBIX
HCCJIEIOBAHU.

Pa3paboTannass ~ aBropaMu  MOHOTrpauu  OpoOrpaMMma-KaiabKyJSITOP
1o3BoJiIeT ObICTpo oreHuBaTh craryc mo mkaiam APACHE, SAPS, CRIB,
['mazro, AIII’AP. I'maBHOE OKHO MPOTpaMMbl MPEICTABISIET BBEPXY IIKAJbI, B
KOTOPBIX MPOU3BOJISATCS PACUEThI, HIXKE — OKHA C JIA0OPATOPHO-KIMHUYECKUMHU
JTAHHBIMH, KOTOpPbIE HEOOXOIUMO BBECTH JUIsl pacyeTa, Hampumep, B IIIKaie

APACHE 111 (puc.5.1).

CeepHyre Brixon

l wrana CRIE v ANTAP ] wrana S4PS -l w Mnasro ] wr.ana [nasrogna gerei ]

P UZMONOrMYECKanA WKaNna KWENOTHD DCHOBHOE COCTOAHME K.areropua naronorium
Munec = {+ HeONEpHPOBAHHBIE GOMEHEIE
Y l—_|pE02 - )
CpegHes A1 - " OnepHPOEAHHBIE BONEHEIE
-

pH

Termeparipac uenec. 7] CEPLEYHO-COCS VT T AR NATONGTAA: ~

YO0 & ruH = HESPONOTHMECKMH CTATYC AHEBDMSME 30pTEI .
|BbII'IDJ'IHEHHE KOMaHI, ﬂ APTEDHANEHEA THNERTEH3MA

Pakucnop. mmprer. ¥ Lpyrie GonesHM KpOBO0SPaLLEHMA

8aP02 rpw FI0Z>0.5pr.c ¥ |J'IOKanusau.uq Gom ﬂ 3acToliHaA CepAsiHan HEAOCT ATONHOCTE

K.apaMorenHe wok
|E0npo’rMBnEHMe CrUGaHHIo ﬂ H apuweia puriia

[eraarokpuT -
OcraHoeka cepaua
NefikoumTel TEIC M3 7 |'£|~'3'-'~'3|:"36|:";| PHr-Te/HeT Dea“‘-ﬂ DCTRE MHPEPKT MUOKARLE
= Mepedeprieckie COCYIMCTRIE GONESHW
KpEaThHuH tr d Bospact W spoHWYeckas naTonorvs OE=ATENRHAA NATONOTMA:

/ - MMapasurapHan MHEEMOHMA
Avgpes randoyr Bospacr [net) -

ACI'IHDaU.HDHHaﬂ MHEEMOHWA

OcTarouHeil as0T Mr ¥ ’—L| ONyY=0id ABIKETENEHEIX MYTEE W NEMKKK
#POHUYECKAA NATONOMHA [ICTaHOEKA EHAHMA
Ma mmone/n =

Benok rin =

OueHka ofbexTHBHOro craryca no wkane APACHE-II Pacuer
BuavpytuH rri =

2 -
niokosa M Cépoc

ti .

Puc.5.1.UnTepdeiic mkanst APACHE III
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[lepexox anst pacyera B HYKHOW IIKaJ€ MPOBOAUTCS B BEPXHUX OKHAX
nporpamMmbl. JlaHHbIE J1a0OPATOPHO-KIMHUYECKUX MCCIIEIOBAHUN BBOJSTCS B
COOTBETCTBYIOIIME OKHA JUI KaXKJOW IIKaIbl. BBEeas NaHHbBIE U HaXXaB KHONIKY
«Pacdery», oJIy4uM OLIEHKY COCTOSTHUSI OOJIbHOTO B Oajuiax Juisi HY>KHOM Kbl

U TIpOTHO3 (puc.5.2).

.
Dﬁ'bEI(THBH3aLLMﬂ COCTOAHKWA BONLHONO,

CeepHyTL Bruixon
cHoTerMa ARPACHE- ] wrana CRIB w AMTAP  wkana SAPS -l w Maasra l wr.ana [nasro 4na gered ]
(¢ OueHute no SAPS wlnasro  ( Toneko no Mnazro

YT b MOYEEMHA CHIBOPOTEW MMOME T

<40l h | <10 j | THN NoCTYnNEHUA ﬂ
K. CEIBOPOTEM Mo 1
CTE':SEE Al J | <3 ﬂ |><|30quem<a;| NaTOAOrUA ﬂ
- Ma CeIBopoTEM MrMOES T
TEMNERATYRA TENE |<-|25 j |Boapacr ﬂ
|<38 j HCO3 o/ |D'n<pb|5ane rnas j
Pal2/Fil 2 BE =
|<1 ili} j BHAMPYEUAH ChiE. Mok, 1 |.ElBura'reanaﬂ pEakUMA ﬂ
|<68.4 =]
KONHYECTED NEHKOLMT OB e |Peqb ﬂ
<1 = | <500 i

DueHka cocToAHMA GonbHoro no weane SAPS -l cocrasnaer: P
acHeT

OuexHka no wkane Nasro:

Cépoc

Puc.5.2. Unrepdeiic mkanst SAPS-11 u ['nasro

Oco0eHHO Ba)XHO TO, YTO OOBEKTHUBH3AIUS COCTOSHHUS OOJBHOIO
KaIbKyJISITUBHO Bbruucisiercs B mkaie APACHE III, koropas, mo Hamemy
MHEHHUIO, SIBJISIETCA HanboJiee MOJHOM, TaK KaK B KaTErOpPUU HEONEPUPOBAHHBIX
OONBHBIX MOAPOOHO TEPEUYUCIICHBl MATOJOTUU PA3IUYHBIX CHCTEM, a y
OMEpUPOBAHHBIX MAIMEHTOB YKa3aHbl ONepalus U JUartos.

DTO MO3BOJSET OBICTPO M TOYHO MPOBECTH OOBEKTUBU3ALUIO COCTOSHUS
OOJBHOTO W TMPOTHO3MPOBAaHWE, OCOOEHHO B Y3KOCHEUUAIU3UPOBAHHBIX
OTIEJEHUSAX: OHKO-, KapIHO-, HEUPOXUPYPTUUECKUX. AJITOPUTM PACUETOB B3AT
3 Hambojee COBPEMEHHOW, aKTyaJlbHOW W TMPU3HAHHOW JMTepaTyphl [84].

WuTepdeiic mporpaMMbl yao0eH U MOHITEH, padoTa cTaOHIIbHA.
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BelmieonncanHoe MPOrpaMMHOE OOECIEYEHHE MOXET HaTH IIUPOKOE
IIPUMEHEHHUE B KIIMHUKAX KAK Y MPAKTUYECKUX BPAdeH, TaK U Y 3aHUMAIOIINXCS

HayY4YHBIMH HUCCJICAOBAHUAMU.

5.3. ABTomatu3anus oOpabOTKU JAHHBIX TPH OLICHKE

KHUCJIOTHO-IICJIOYHOTO COCTOSAHUS OpraHnu3Ma

Anamuz  KIIC — BaxHasd 4YacTh UW3Y4YEHUs CIIOHTAHHOIO  WJIM
HUCKYCCTBEHHOTO JIBIXaHUSI M TIPOIECCOB MeTabonu3Ma B  OpraHu3Me.
[Tokazarenu KI[C B KIMHUYECKOW U 3KCIEPUMEHTAIBHON MPAKTUKE SIBIISAIOTCA
OJIHUMU U3 BAKHEUIINX, XapAKTEPU3YIOIINX CTEIEHb MOCTOSHCTBA BHYTPEHHEN
Cpelbl OpraHu3Ma, a TaKXKe OINPEAESISIIOIUX HEOOXOIUMBI YpOBEHb €€
koppekuud [85]. B perynsunu KIIC ydyacTByeT HECKOJIBKO MEXaHU3MOB, K HUM
OTHOCSTCSL OydepHble CBOKMCTBA KPOBU, Ta3000MEH B JIETKUX M BbIJCIUTEIbHAS
GyHKIUS TOYEK.

Jlnst mpaBUIIBHOM OLIGHKH TpeOyeTcsi Ompe/esieHne TaKuX ToKaszaTeleH,
kKak: PH kpoBu, T. €. KOHIIEHTpalus BOJOPOJHBIX HOHOB B KpPOBH,
XapakTepu3yromnias e€e KUCIOTHOCTh WM IIEJTOYHOCTh, PCO, — mapuualibHOE
naBiieHue (HampsDKEHHE) YTIIEKUCIIOro rasa B KpoBu (B MM prt. cT.), HCO3; —
CoJiep)KaHue HMCTUHHBIX OukapOoHaToB (Mmoib/n); [HCO'3]S — cranmapTHbBIN
oukapoonar (Mmow/n); XCO;, — obiiee coaepkaHue yriaeKUucIoThl (MMOJIB/N);
BE — u30bITOK (CMelieHrne) OCHOBaHUM (MMOJIB/J).

Mertoauka u anmaparypa A onpeaesneHuss ucxoanbix nokasareneit KILC
SBJISIIOTCSL B JIOCTATOYHOM CTENEHU OTPa0OTaHHBIMHU M OO0ECIeUHBaIOIIUMHU
HEO0OXOIMMYIO TOYHOCTh pe3yibTaroB. [Ipouecc uzmepenus napamerpoB KIC
JIOCTAaTOYHO CJIOKEH, COMPSIKEH C PAIOM Ollepaluid, aBTOMAaTH3alUs KOTOPBIX
CBSI3aHA CO 3HAYUTEIBbHBIMU TEXHUYECKUMU TPYIHOCTIAMHU [86].

[ToaToMy mepBOOUYEpEHON 3ajayeld, OT PELUIEHUsS KOTOPOM BO MHOIOM
3aBUCUT 3P GHEeKTUBHOCTh HcmHoib3oBanus mapameTpoB KIHIIC Bo BpaueOHOIM
MpaKTUKEe, U TIPU MPOBEACHUN HAYYHBIX HCCIEIOBAHUM, SIBISECTCS HE CTOJBKO

aBTOMaTHU3al s COOCTBEHHO nmponecca M3MEPCHUA HNCXOAHBIX HOKa3aT€HCﬁ,
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CKOJIbKO aBTOMAaTHM3MpOBaHHas WX 00paboOTKa M OMEepaTUBHOE MOJyYeHUE B
KOHEYHOM HMTOI'€ MOJHOro NepeyHs 3HaueHni Bcex napameTpos KIIC.

ABTOpamMu MoHorpaduu  pa3zpaboTaHO MNPOrpaMMHOE OOECIEUEeHHE 10

OILICHKE YKa3aHHBIX BBIIIE TapamMeTpoB (puc.5.3).

r) BBoa 1aHHBIX MALIHEHTA *}

P _UN.0. naumeHTa

MATU3HAYHBIN 60ABHUYHBIA HOMep

[ | BN siveaps 2012 . N |

{0 Br Cp 4r v Cs Bl

| 11
Macca nauuveHnTa (kr) b s 58639 &
‘ ];5101112131415‘

[16TD18 196> 21 22|

|23 24 25 26 27 28 29

|30 : |

| ﬂaTg_lecnenoaiﬂuﬁ | Ceroans: 17.01.2012)

Bpemsa nonyyeHusa oepasiia KpoBU

[

Puc.5.3. CraproBas naHenb nporpaMMsl
OHO mpegycMaTpUBAaeT ONPEACICHUE HCXOOHBIX HENOCPEACTBEHHO

HU3MCPACMBIX MokKazarTeljie ¢ IIOMOIIIBIO OOBIYHBIX MCTOAMK Ha CTAHAAPTHOM

000pyTI0BaHUH C TTOCIICAYIOIINM BBOJIOM PE3YJIbTaTOB B KOMITbIOTED (pHC.5.4).

+ BBoa AaHHBIX AJI8 AHATIH3A +

(Feo2)1 (%) | (Feo2)2 (%) |

P (Mm. pT. cT.)
pH
E—

Hb Moty [ "’7”1

pH2

HbOZ (%) [

PHassa| e

Puc.5.4. Monyns BBOAA 3KCIEPUMEHTAIBHO N3MepeHHbIX mapameTpoB KIIIC
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3areM mporpamMma OCYIIECTBJSIET MPOrpaMMHYI0 OOpaOOTKy BBOIMMOM

uHpopMaruu u pacu€t napamerpo KIIC (puc.5.5).

e
? PEB?ﬂbTaTbI EBEIYHCNEHHHA

KMCNOTHO - WWeno4yHoe CoOCToOAHUE.
P.H.0.
N Macca Kucnop. Babix. 3

JlaTta BpemA

Peo2 | [HCO3]| (HCO3S | BE

MeTafonieckHi auHAOS

Puc.5.5. UnTepnperanus pe3ynbTaToB AJisl AUATHOCTUKA

paznuuHoro poja casuros KIIC

Hnst dbopmupoBaHMs ~ AMATHOCTUYECKUX  3aKIIOYEHUN  ajITOpPUTM
conocTaBisieT HaWjneHHble noka3zarenu KIC ¢ onpeneneHHbIMH TPaHUYHBIMU
MPAKTUYECKUMH 3HAYCHHUSIMHU, KOTOPBIE B BHJE TaOJHUIBI MPEIBAPUTEIHHO
MIOMEIIAIOT B ONEPATUBHYIO NMaMsTh. JIMarHOCTUYECKHI BBIBOJ OCYIIECTBIISIETCS
no Tpem nokazatensim KI[C — pH, Pco, u BE.

Ouenka KIIIC xkpoBu wumeer OoJiblioe 3HauyeHHe B KiauHUKe. OHa
MO3BOJISIET BBIIBUTH Y OOJIBHOTO amua03 JU0O alikajio3 W CYIUTh O TOM,
ABJISIETCA OH PECIUPATOPHBIM WM HepecnupaTopHbIM. OCTphle, TXKEIbIE
3a00sieBaHuUs U OTpaBieHUs, KOTOpbie BbI3bIBAtOT HapymieHne KI[C opranusma,
KaK MPaBUJIO, KOMIICHCUPYIOTCSI B YCJIOBUSIX JICUEOHBIX YUPEXKIACHUM, TaK Kak
OTIACHBI JIJIS1 )KU3HU U UMEIOT SIPKO BBIPAKEHHYIO CUMIITOMATUKY. 3aKJIFOYEHUE O

cocrosinuu KIC no3BosisieT BbIOpATh NMPaBUIIbHOE JICUEHUE.
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5.4. ABTomMaTH3upOBaHHasi 00pabOTKa JaHHBIX

KIIMHUYCCKHX CIJYHKHI/IOHEUII)HBIX I/ICCHGI[OBaHI/Iﬁ JAbIXaHUA

Paznuynbie matojornueckyue HapymeHus: paboThl cep/ilia 00yCIOBINBAIOT,
KaK MPaBWJIO, U JICTOYHBIE 3a00JI€BaHUS Pa3IMYHON CTEMEHU TSHKECTH. B CBs3H
C ATUM HEOOXOJIMMO PEIIICHHE 3aJ1au, Kacarolmuxcs 00paboTKH KOJIUYECTBEHHBIX
JIAHHBIX, XapaKTEePU3YIOIINX COCTOSHUE W (PYHKIUIO JETKUX W OO0JIETYaroIiux
JTUArHOCTUKY, HaONIOJeHUE TEYeHWS 3a00JIeBaHUST W €ro  JICYCHHE.
CymectByromue 3¢h(eKkTuBHbIE METOAUMKH cOopa M OOpabOTKH JaHHBIX O
(YHKIITMOHUPOBAHUU CUCTEMBI JIbIXaHUSI 3HAYUTEIBLHO 00JIETYAIOT JUATHOCTUKY
n€rouynsix 3aboneBanuii [87]. Ha ocHoBe 0000mIcHHMS M aHalIW3a OIbITa
UCCNeIOBaHUM (DM3MOJIOTHU JbIXaHUS aBTOpaMH MOHOTpaduu COBMECTHO C
BpauaMu PecnyOIMKaHCKOTO CIEeNHAIM3UPOBAHHOIO IIEHTpA XUPYPTUU HM.
akanemuka B. BaxuioBa c 11€71b10 TOBBIIIEHUSI TOYHOCTH MOCTAHOBKH JUArHo3a
3a0oneBaHud  JE€rkux  paspaboran  nporpamMmubii  koMmruieke  (I1K)
aBTOMATH3UPOBAHHONW OOpPa0OTKM JaHHBIX HMCCJICAOBAHUS BHEIIHETO JIbIXaHUS
[88].

B cozmannom TIK o6paGoTka OMOMEIUITMHCKUX JTAaHHBIX BBITIOHSAETCS B
rpaguueckomM uHTEpdelice Ha OCHOBE MHCTPYMEHTAIbHBIX CPEICTB OOBEKTHO-
opueHTHpOoBaHHOTO s3bika PHP [89], pa3paborannoro mms coszmanust WEB-
OPUEHTUPOBAHHBIX NPWIOKEHUM C XOpPOLIEH MPOrPaMMHON NEPEHOCUMOCTEIO,
Y BKJIIOYAET CIEAYIOIIME OCHOBHBIE ATAIbI:

- BBOJI UICXOIHOM HHpopMmaruu (puc. 5.6);

=

Puc.5.6. IlepBuuHble TaHHBIE O TALIMEHTE
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- BBOJl 3HAQYEHUM TMEPBUYHBIX XapaKTEPUCTUK BHEIIHErO JIbIXaHUs,
W3MEPEHHBIX MO0 CTaHAAPTHBIM METOJAMKAM (MaKCUMalbHasl BEHTUIISAIINS JICTKHUX,
MaKCHMAaJIbHOE KOJIMYECTBO BO3/IyXa, KOTOPOE MOXKET ObITh MPOBEHTHUIMPOBAHO
B | MUH; MUHYTHOE TOTJIOIIICHUE KUCJIOPOaa; 00beM (POPCUPOBAHHOTO BHIJ0XA

3a | ¢; popcupoBaHHast )KU3HEHHAs! EMKOCTb JIETKUX) (puc.5.7);

-8 x|
Opaska Bia LeGparkos  Ceperc  Crpaska | &
Aapec: [E] hepijflocahostjaon] =] [ Mesexca | coomn >

TIePBHIHBIH PACCIET TAHHBIX
0 omare —

| @annoma | s | Orsecto | Bospacr | Maeca | Poer | Mo |
[Hopuaron [amep [Hypuarosm: [ 35 [ 78 [ | M |
Tomsssi ocrossoi obmer (OO) 177272
Tlomxroe mmRyTHOE HorTomE R e Kucopoga (MIIO) 250738330976
Tomscruri MARYTRE ofsew Arxanns (TMOT) 6268 4582744
Tomsnan RusHeRHAT wkocTs nerknz (TDEEID 5069.9752
Tomxan uakckmans mas BenTaumma nerans (MBI 126749.48
Tomxrsi pesepe Aszanns (TP 120481021726
Tomxnan ocratoumas swocts nerinz (JOOT) 217284822857
Tomsnan ofmas asoots nermm (JOEID) 724282742857
Towxssi Ausarems s o6nem (1710) 609.41149984
Tomxrsie pescpertie obsemst (IPOBH]) 177449272
Tomscrse pessparite obzemet (IPOBT) 2534.98%6 =
Homsssi pRAECKHi (I 177272
Toaxian uaKckmans Ras top oCTs BeAoxa (HCMBED) 38024844
IDEEI 5 nponerraxx JIOET 07
TIOO0N & nponentaxx JPXET 0428571428571
TOON 5 nponertazx JOET 03
Tomsnsi kos pbunnest peseppa 40 |

Puc.5.7. IlepBuuHbIi pacy€T JaHHBIX

- pacuéT OCHOBHBIX TOKa3aTeseH ApIXaTeIbHON cucTeMbl (puc.5.8);

2 Nporpanna “A0, crosoft Internet Explorer =18 x|
©afin [pasks Bua  UBpaios Copbrc  Crpasa |

Aapec: [&] http:fflocaihostiAcD! ] 3 nepexoa | cosinen >

Pacuer abIxaTe/IbHOTO o0bema

HMaunzie GepyTea 1z aarRsa paduKe BuAaHEHE CoEporpapol PacieTHHE JaHHEHE BRIIOYAIT B GG

o Ay - AVIIETSH RERATONE AR REH RiH, M0
o U,y - Macsmmmanesioe s mamepenms saazemmi U, mr,
s B, - Macenuamesoe v muepeRHE sRatenzi B, m,
€, - Hrxopmas Kosme arpamms remus,
C) - Koneunas koHIERTpaUHA MEIAL,

V, - OBsem ueprsoro mpocTparcTEa CHporpada;

UJ - Eonnuectao grrxannii sa 3 MEEYTL,
B, -By - AMNIHTYRE AHEZATENEHER JEHKERAH ANA OIPEASNEHAA MAKCH MANbHOH BEHTHIATIHH JIETKRE, MM, —

.
+ 'V - OBbeM BOIYIHO-TEAHEB0R CHECH B CIRPLIpaE;
.

T, - Tncno gerxarens i pEwxennd s 15 ey,
o a- Totpebuenne KACTopORasa 3 MAHYTH, MIL

o N, - Konmuectso nymscopsix gemxenuit za 1 mnsyry,

o i - AMITHTYAA TEACTIA JopCHPOBARKOTG BHA0RA 3a 1 C, MM,

o j- PaccToamE Mexy BepIMEamMy POPCHPOBAKHOTe BIOXA U BRIONa, MM
o T0,-TL, - Cemesne padiKa cLEPOCpANMEL MM

=

| G By

Al

[ G i H

&

Puc.5.8. 3Hauenust nokasareyien AbIXaTeabHOro oonémMa
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- pacyér MNOJDKHBIX 3HAYEHUM IOKA3aTeJiel M COOTHOLICHWM MEXIY

JEUCTBUTEIBHBIMU U JOJDKHBIMU MOKa3aTessiMu (puc.5.9);

/2 Nporpanma “A0A" - Microsoft Internet Explorer & x|

Daiin  Mpaera Bha  MsfpadHoe  Cepelc  Cnpaeka |#

Aapec: IE hitp:)flocalhastfACD] ﬂ Mepexos | Cooinkn >

Cnvporpad Pacuer ApIXATEILHOTO 005 eMa
0 MNporparime
Warning: Division by zero in k:thome'localhostwwwtaod'do.php on line 25
.- O cHOBHEIE 0Ka3aTe I ARXATe EHOH CHCTeMBI PacueTtHsIe cooTHOMEHHA
/| Yacrora przanua (U] 1
o Ormxaremeuefi obeem (JO) 148.5
! Peseperuil obrem egoxa (POBID 4983
| Pesepeuuit obeem Broxa (POBED 4.4
" MarzHenHad emiocTs nerknx (CFEID 2.2
Ocrarouniit obnem nerkmx (OO -4.4
: TIpoUeHT HCNGNB3OBAHHA KHIHEHHOH EMKOCTH JIETEHE 6750 %
Obmad ensooTe nerkux (OEID -2.2
FuzHeHHAA EMECCTE JIETKHX B NPpOLeHTAX oT obIed eMKOCTH NeTKux -100%
| Ocrarounwit ofLEM JETKHE B OpoUEHTAE OT KHIHEHHOH EMKOCTH JIETEHE -200%
| OcTaTodHL# obLEM TETKHE B OpONERTAR 0T obMed e MKOCTH JETKHR 200 %
Marcumaneuad sentunanna nergux (MBID Jani2 b
- IloxazaTelk CEOpOCTH JEMEEHHA Bozgy=a (IICIE) 3276
| Munyraud obbem grrzanna (MO 148.5
° Bentunauuonumi nugerc (BH) 675
¢ Pesepe grxannd (P T058.7
Peseps [LI¥AHHA B OpOLEHTAR oT MAKCHMANLHGH BEHTHIALHE TETKHE 97 9395604396 %
Eosdpbunuent pesepea (KF) 43.5333333333
MunyTHOE MOMMCIEHRE KHCHOPOLA (I\MOE) 1.33333333333 =l

Puc.5.9. 3Hauenust OCHOBHBIX OKA3aTeIeH AbIXaTEIbHON CUCTEMEI

- IIOCTaHOBKAa JWarHo3a Ha OCHOBE MHTEPIPETALMH IOJyUYCHHBIX
pe3yIbTaTOB;

- (hopMUPOBAHKE U BbIJa4a MPEABAPUTEIILHOTO JMArHO3a.

3HaYCHUS TIEPBUYHBIX XAPAKTEPUCTUK BHEIIHETO JbIXaHUS OMPEICIISIOTCS
Ha cruporpade cepuiinoro mpousBozcTBa (Spirosift 5000, ¢upma Fukuda
Denshi, Slnonms) mo cranmaptHoW Meroamke u BBomsATcs B IIK mo mepe
noaydenus. [lopsaok BBOJa JaHHBIX MPOHMCXOAMT B CTPOrOM COOJIOACHUN
nocneaoBareabHOCTH. OO0paboTKa UCXOAHBIX JAAHHBIX M MOJyY€HHUE OCHOBHBIX
nokazaTesei JbIXaTeIbHOW CHUCTEMbI OCYIIECTBIIIETCS 0 3aBEPIICHUU BCEX

nporeayp 00C/IeIOBaHUS B LIEJIOM.
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Pa3zpaboTranubiii IIPOTPaMMHBIN JIAAarHOCTUYECKUH KOMILJIEKC
IIPEAOCTABISAECT BO3MOKHOCTh YCTAHOBJIEHUS IPEANOJIOKUTEIBHOIO JIUarHo3a
uwim  HopMbl. Kpome Toro, mOpu  HpPOBEACHUHM  IPEABAPUTEIBLHOIO
nuarHoctupoBanus B IIK mpemycMoTpeHO pemieHue 3aiadyd  BBISBICHUS
JIXaTeJIbHOW HEIOCTATOYHOCTH, OmpejereHrue e€ crerneHu u GopMbl, TO €CTh
TaKOro COCTOSTHUSI OpraHu3Ma, P KOTOPOM HapyllaeTcs HopMayibHas (QyHKIIHS
NBIXaTeIPHOTO  amnmapara,  oOecneyuBaromias  MpOIECChl  razooOMeHa.
CormnocraBiieHUE TPAaHUYHBIX 3HAUEHUH psAJa MOKAa3aTeNlel BHEIIHETO JIbIXaHUs C
(aKTUYECKUMU, MOJIYYEHHBIMH MO JaHHBIM CHHpPOrpaduu, MO3BOJISIET OLIEHUTH
CTENEHb JIbIXaTE€JIbHOM HEIOCTATOYHOCTH. AHanoruyHeIM  00pa3oM
onpenensercs u e€ popma.

B pesynprare mpoBeaeHus wucciaenoBanus ¢ nomombio [IK Beimaéres
3aKJII0YEHHUE, B KOTOPOE BKIIFOUAIOTCSI PACCUMTAHHBIE TTapaMeTphl (IEPBUYHBIC U
BTOPUYHBIE) U MHTEPIPETAIUsl TMOJYUYCHHBIX PE3YNbTATOB (TIPEIBAPUTEIHHBIH
JTMArHO3), HarpuMmep, PECTPUKTUBHAA dbopma BEHTHJISIIIUOHHOMN
HenocrtatouHoctu. I[lo HeoOxommmoctu [IK MOXHO JIETKO [OIIOJIHHUTL U
U3MEHUTh (OPMY pE3ylbTaTOB BBEJIECHMEM B HEro HOBBIX IOKa3aTesei,
uMeronmx 3HadeHuss s guarHoctuku. Coszmannwiii [IK  cnocoOctByet
3 PeKTUBHOCTH U OOJErYeHuro Ipoiecca AUarHocTuku. (OKOHYATENIHHOE

pCUICHUC B BI>I60pe AWAardao3a - 3a JICHalllyuM BpadoOM.
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I''TABA 6. ABTOMATU3UPOBAHHBIE CUCTEMbI BEJIEHUA
NCTOPUU BOJIE3HHN

OCHOBHOI TEXHOJOTMYECKUN MPOIECC B 3/IPABOOXPAHEHUU — JIeUeOHO-
JTUMarHocTUuyeckui. MenuimHa sBIseTCS MHPOPMALMOHHO-3aBUCUMBIM BHJIOM
nesaTenbHOCTH. B Xo0/e j1e4e0HO-THMarHOCTHYECKOTO MpOoIecca MaTepHAIbHbBIE
MOTOKM HE3HAYWTENIbHBI, a WH()OpMaIlmoHHBIE — BEJIMKU U  CJIOXKHO
OpraHW30BaHbl. YYAaCTHUKU JICUEOHO-TUArHOCTHUECKOTO TpoIllecca MepearoT
JpYyT ApYyry OOJBIIOE KOJUYECTBO CBEACHHM 00 OOBEKTEe ITOro mpolecca —
MalKEeHTE.

NMeHHO CoOOIIeHHs O COCTOSHUM MalMeHTa MU XOJi¢ €ro JieYeHwus,
KOTOPBIMH B Pa3Nu4HBIX (opmMax OOMEHUBAIOTCA MEXAy COOOW MEIuKH,
OpraHU3yIOT JIeueOHO-IUArHOCTUYECKUM TMpolecc U 00eCleuruBaloT €ro
HEeTOCTHOCT,. M B TO € BpeMs NEpCOHAJbHBIE CBEACHUS O TAIMEHTE,
dbuKcUpyeMbIe B X0Ji€ BBITIOJHEHUS JIEUEOHO-AMArHOCTUYECKUX MEPOIPUITHIA,
SBJISIOTCS ~ BXOJHBIMM  JAaHHBIMM  JUIsI ~ CHUCTEM,  OOECHeUYMBAIOIINX
aAMUHUACTPATUBHO-XO35IMCTBEHHYIO JEATEIbHOCTh MEAUIIMHCKOTO YUPEKICHUS
[90].

MoXHO cKa3aTh, 4TO BEJICHHE UCTOPUU OOJIE3HU, WM, BhIpaxkasich Ooiee
TOYHO, JIOKYMEHTHPOBAHHUE JIeueOHO-AUArHOCTUYECKOr0 TMpoliecca, SBISCTCS
6a3ucHbIM HHGOPMAIIMOHHBIM TpolieccoM B irooom JITTY.

JIoOKyMEeHTHpOBaHUE JIEYEOHO-TMArHOCTUYECKOTO MpoIecca HE CBOAUTCS K
3aMOJTHEHUIO0 UCTOPUH OOJIE3HHU, TaK KaK CBEACHUS O MAI[UEHTE 3aHOCSATCS TAKKe
BO MHOXECTBO J>KypHaJOB M Ha MHOXECTBO OJlaHkOB. B pesynbrare
nHpopMaTH3aMK METUIIMHCKOTO TEXHOJIOTUYECKOTO IMpoIlecca HEOO0XO0IUMO
MOJIy4aTh aKTyaJlbHbIE M JIOCTOBEPHBIC JaHHBIC, HEOOXOIUMBIC ISl TTPUHSATHUS
pEIIeHH, TTOATOMY CO3JaHHe AJIEKTPOHHOU ucTopuu 6one3nu (OUB) momkHO

OBITH OJTHMM M3 TIEPBBIX IIAr0B Ha 3TOM TyTH [91].
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6.1. OcHoBHbIE (paKTOPHI BeICHUSI UCTOPHH OOJIE3HU

Ucropust 60one3Hn — 3TO CxaThlii OTHUIBTPOBAHHBIA OTYET 00 3MU30/1aX
JICUCHHUS MAlleHTa B CUCTEME 3PaBOOXPAHEHHUS.

[lenn BepeHHss UCTOPUM OOJIE3HM MOXHO MOAPA3EIUTh HAa TPU TPYIIIIHI:
BEJICHHE HCTOPHH OOJE3HH CIOCOOCTBYET JICUCHHIO MAIMEeHTa, 00eCIeynBacT
(GUHAHCOBYI0O ¥ IOPUAMYECKYI0 OTYETHOCTH UM TIOMOTAaeT MPOBEIACHUIO
KIIMHAYECKUX HccienoBannii. [1oCKonmbKy HCTOpHUS OOJE3HU SIBIACTCS JIEJIOM
PYK 4EJIOBEKa, TO LEIM €€ BEICHHS JaJCKO HE SBISIOTCS HENPEIIOKHBIMU.
MOoXHO 0KHJIaTh, YTO (YHKIIMU UCTOPUH 00JIE3HU OYyAYT U3MEHSTHCS MO Mepe
TOTO, KaK HOBBIE TEXHOJOTHM o0ecreyaT ajJbTEePHATUBHBIE  METOIbI
perucTpaluM M aHaliu3a JaHHBIX, a (PUHAHCOBBIE U IOPUIUYECKHE OPTraHbI
YCTAHOBSIT HOBBIE TPEOOBAHUS K BEJACHUIO IOKYMEHTAIIUU U OTYETHOCTH.

OCHOBHOM 1IE€NIbI0 BEJEHUS HUCTOPUU OOJIE3HU SIBIAETCS COJICUCTBUE
JedeHuto namnueHTa. Mcropus 6one3nn 000011aeT To, 4TO ObUIO C MAIMEHTOM B
MPOIIJIOM, ¥ JOKYMEHTHPYET HAOIIOACHUS, JUATHOCTUYECKHE BBIBOJIBI U TJIAHBI
MEJIMIIMHCKOr0 MepcoHalia. B onpeneneHHOM CMbICIE OHA SIBIISIETCS BHEIIHEH
MaMsIThIO0, K KOTOPOU CIEHHUAIUCTHI 3PAaBOOXPAHEHUS] MOTYT 00OpaTUThCA, KOT1a
OHM BCIIOMHSIT O MAIIMEHTE CITYCTSI HEKOTOPOE BpeMsI.

Uctopus Oomne3Hu ABISIETCS TaKXKe CPEACTBOM B3aUMOJCUCTBUS MEXKITY
CHeIUaIiCcTaMl W OOpaTUBIIMMUCS K HHUM BpadyamH, MEXIy BpadyaMu U
MEIUIIMHCKUMH cecTpaMd W T.J. B OojibHMIIE OHa SABJISETCS OCHOBHBIM
IPOBOJTHUKOM  JE€WCTBMM. Bpaun HMHUIOUMHUPYIOT  JIHMArHOCTUYECKHUE U
TepareBTUUYECKUE JICHCTBUSI, 3aMKUChIBas COOTBETCTBYIOIINE PACIIOPSIKEHUS Ha
OJlaHKax perenToB M 3aka3oB (HampasieHuil). COTpyIHHMKH, MOJTy4arollue
peuenTtsl W 3aka3bl, B CBOI Ouepelb 3aMUCHIBAIOT CBOU JCHCTBHUS U
HAOJIOICHNS; HAPUMeEp, JIAOOPAHTHI 3aNUCHIBAIOT PE3YyJIbTaThl JTaOOPATOPHBIX
TECTOB, (hapMaIleBThl PErUCTPUPYIOT OTITYCK JIEKAPCTB, & MEIUIIMHCKUE CECTPhI
3aMUCBHIBAIOT JETAJIM CBOErO B3aUMO/JICUCTBUS C ManreHTaMu [92].

BonbHuunass wuctopuss OOJE3HM SIBISETCSI OCHOBHBIM  MEXAHU3MOM,

06CCHC‘II/IBaIOHII/IM MNPEEMCTBCHHOCTL JICUCHHA B TCUCHHUC TOCIHUTAIN3alUU
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naneHTa. AmOynaropHas HUCTOpUs  OOJIe3HH TOMOTaeT  O0ECHeuuTh
[IPEEMCTBEHHOCThD JIEUEHHSI OT OJHOTO BU3HUTA MalMEHTa K 1pyromy. IIocKoIbKy
OKHJaemasi MpOJOHKUTEIbHOCTh KU3HU PACTET U MOIYJSLUHUS CTapEeT, LIEHTP
TSHKECTH aMOYJIaTOPHOTO MEAUIIMHCKOTO OOCTY>KUBAHUSI CMEIIAETCS B CTOPOHY
NpO(UIAKTUKNA U JICUCHUS XPOHUYECKUX 3a00JIeBaHUM, a HE JICUEHUsS] OCTPBIX
3a0oneBanuii. AMOymatopHass HCTOpPHUS OOJIE3HH TO3BOJIICT MEAUITUHCKAM
paboTHHKAaM NpPOCMATPUBATh JaHHBIE, COOpaHHBIE 3a OCTATOYHO OOJbIINE
POMEXKYTKHA BPEMEHH, U TEM CaMbIM H3y4yaTh T€UEHUE PoOJieM U 3a00JeBaHU
MalueHTa.

TunuuHelM HegocTaTKOM OyMa)kKHOM HCTOpUM OOJIE3HU SIBISETCA €€
HEJOCTYNMHOCTb. B 00ibmux OOJBHHUIIAX TPAJULIUOHHBIE HCTOPUM OOJIE3HU
MOTYT OKa3aThCsl HEAOCTYIHBIMU B T€UEHUE HECKOIBKUX AHEH M3-3a TOTO, YTO
OHM HMCHOJB3YIOTCS B aJMUHUCTPATUBHOM Oduce JUOO0 CIOXKEHBbI B OXKUIAAHUH,
MOKa JIeYallluil Bpay HE cJejlaeT BBIMUCHOW 3nuKpu3. Ecnu uHpopmanus us
UCTOPUM OO0JIE3HM XPAHUTCS B KOMIIBIOTEpPE, TO MPH HAJIWYUM JOCTyNa K
TEPMHUHANy KOMIIbIOTEpAa Bpau MOXKET MOJYyYUTh OJTy HH(POpMaLUIO 3a
HECKOJIBKO CEKYyHJl, BMECTO TOT0, 4YTOObI JKJaTh MHUHYTHl WM 4Yachl,
HEO0OXOIMMBbIE JIJIsl TOMCKA U IOCTaBKU OyMa)KHON UCTOPUU OOJIC3HHU.

XpaHeHue 3anucedl B maMsATH KOMIIBIOTEpa MO3BOJSET 00ECHEYUTh K HUM
yAAJIEHHBIA J0CTYN, HaOpUMep, Bpad MOMKET MPOCMATpHUBATh UX, HAXOISICh Y
cebs goma. OHO TO3BOJISIET TaKXe OJHOBPEMEHHBIM OOCTYH; Hampumep, B
OJTHOM KOMHAT€ MEIMWLMHCKAas CecTpa MOXET MPOCMAaTpUBaTh JIUHAMUKY
WU3MEHEHUS] apTEpUAJIbHOTO JaBJICHUS y JAHHOIO MAalMeHTa, a B JPYyroM
MOMEIICHUH Bpay MOXET aHAJIM3UPOBATh PE3YJIbTAThl BHIMOIHEHHBIX IJI1 3TOrO
e TalKeHTa JTaOOpaTOPHBIX TECTOB — CHUTYyallWs, COBEPIIEHHO HEBO3MOXKHAs
IPU HAIMYUU TOJIBKO OYMa)KHOM UCTOPUU OOJIE3HH.

ABTOMaTH3UPOBAHHBIE CUCTEMBI BEJIEHUSI HCTOPUU O0JIE3HN 00ECIEUnBAIOT
npenocTaBiieHue 0Oojiee pa30OpUMBBIX M JIydllle OPraHW30BaHHBIX OTYETOB.
VYiaydmieHue pa300pUYMBOCTH CBSI3aHO C TEM, YTO OTYETHI MEyaTaroTCs, a He
COCTAaBISIFOTCA OT PyKH, a Jydlllas OpPraHu3alusl €CThb CIEACTBUE TOrO, 4TO

KOMITBIOTEPHI CO3/IAI0T CTPYKTYPY XpaHSALIUMMCSA B HUX JaHHBIX. KommbroTepsl
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MOTYT 00€CTICUNUTh TOBBIINICHUE TMOJHOTHI M KadeCcTBa BBEICHHBIX TaHHBIX 32
CUeT AaBTOMATHYECKH BBIMIOJHSIEMBIX TPOBEPOK. boiee TOro, auanoroBbie
CUCTEMBI MOTYT 3allpalliiBaTh Yy MOJb30BaTelsl JOMOIHUTEIbHYI0 HH(OPMAIUIO
—  CBOWMCTBO, KOTOpO€ HecrocoOHa obecrneyuTh HU OjHA OymaxkHas dopma
CTaTUCTUYECKOro yuera. HakoHel, KOMIBIOTEPHl MOTYT CIIOCOOCTBOBATH
IpOIECCY BBOJA JAHHBIX M 0oOJiee CIIOKHBIMH METOAAMH, HAampuMmep, IMyTeM
yIpaBICHUS TOTOKOM BXOAHBIX (OPM WM C TOMOIIBIO TMPOBEPOK, UTO
dbopMupoBanue TpeOyeMbIX OTYETOB 3aBEPILICHO.

MenuuuHcKkre 3aluch, XpaHsIiuecss B TNaMsITH KOMIbIOTEpa, MOTYT
MPEIOCTABIISATHLCS HAa PAa3HbIX HOCUTENSIX WHGOpMAIMU, HauMHAs OT IKPaHOB
BUJICOTEPMUHAIIOB 10 Oymaru. KoHedHO, XpaHeHHE METUIIMHCKHUX 3aluced B
naMsTH KOMIIBIOTEpa BOBCE HE O3HAYACT OTKa3 OT OyMakKHBIX JOKYMEHTOB.
Kpome Toro, mpu MCmosib30BaHUN KOMITBIOTEPOB OJHHU M T€ K€ JaHHBIE MOTYT
OBITh TIPENICTaBICHBI BO MHOTUX (hOpMax; 3alucCh O BHU3UTE IMAIMEHTA, OTBET
Bpady, HallpaBUBILIEMY TallM€HTa Ha KOHCYJbTAllUIO, a TaKXke BpaueOHOe
3aKJIIOYEHUE MOTYT COJepXaTh OAHY M Ty ke wuHpopmanuw. dopma u
coJiepKaHUE OTYETa, BBIJIAHHOTO KOMIIBIOTEPOM, MOTYT OBITh TMPHUBEICHHI B
COOTBETCTBHE HA3HAUEHHWIO OTYETa — TEM CaMbIM CHIDKAETCS M30BITOYHOCTH
3aTpaT pydyHOTO TpyJAa Ha MEpPENHChIBaHWE OJHUX M TeX e JaHHbIX. Kpome
TOro, MHpOpMANUsg O MHOTHX TAaIlMeHTaX MOXXET OBITh arperupoBaHa —
M0JIE3HOE CBOMCTBO Kak JIJIsl BEJICHUSI HAyYHOU palOThI, TaK M JJISl YIIPABICHUS
IPOLIECCOM JICUEHUSI.

XpaHeHue 3amucedl B TaMATH KOMIIBIOTEpAa HMMEET U TO OO0JbIIoe
MIPEUMYIIECTBO, YTO KOMIIBIOTEP MOKET aBTOMATHYECKH MPUHUMATD PEIICHUS O
JaHHBIX, KOTOpPbIE OH cobupaeT u BhiAaeT. Kak yxe oTMeuanock panee, cuctema
MOJKET 3alpallIuBaTh Yy MOJIH30BATENS BAXHYIO OTCYTCTBYIONIYIO HH(POPMAIIHIO.
Eme BaxkHee TO, YTO KOMITBIOTEp MOXKET aHaJIW3UPOBATH JAHHBIC M ITOMOTATh
MEUITMHCKOMY TIEPCOHATY CTABUTh JMATHO3bI U MPUHUMATH TEPATIEBTHUECKHE

pELICHUS.
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CreneHp MOJHOTHI Peau3alliy STUX MPEUMYIIECTB B KOHKPETHOM cCUCTEME
AIIEKTPOHHOTO BEJCHHS HCTOPUM OOJE3HU 3aBUCUT OT CJIEAYIONIMX YEThIPEX
(haxkTopoB:

1. Cnextp nHpopmannu, oxBaTeiBaeMblii cucTeMoi. COepKUT JIM CUCTEMA
pe3yJIbTaThl, MOJIYYEHHbIE B aMOYJIaTOPHBIX YUPEKICHUSIX WIM U B APYTUX
yupexaeHusx Toxe? Couep XUt 1 OHA TOJIBKO MH(OPMALIUIO O JIEKAPCTBEHHOMN
Tepanud W Ja0OpaTOPHBIX TECTaX, WM €Il U PE3yJIbTaThl BBITOJIHEHHBIX
BpayamMu OCMOTpPOB?

2. TIpo0IKUTENBHOCTh UCOIB30BAaHUS CUCTEMbl. BO MHOTHX cHUTyalusix
3allliCH, aKKyMYJIHMPYIOIINE JaHHbIE O MAlUEHTE 3a MOCIEIHUE MATh JIET, OyIyT
Oosiee LIEHHBIMM, HEXEJH 3alMCH O BU3UTAX MAllMEeHTa 3a OJAMH KOHKPETHBIN
MECSIII.

3. ®opma mpeAcTaBICHUS NaHHBIX B CHUCTeMe. MeAMIIMHCKHE TaHHbBIE
MOTYT XPaHUTBhCA B IOBECTBOBATENbHOW (hopme, U OBbITH BCEro JUIIbL Ooiiee
pa300pUMBBIMU U JTOCTYIHBIMU, HEXEIIU UX OyMaXkHble SKBUBaJIECHTbI. OIHAKO
HEKOJMpOBaHHAsi WH(pOpMalus HE CTaHAAPTU3YETCs, U HEJO0CTaTOYHO
NOCJI€IOBAaTENbHOE MPUMEHEHWE MEIUIIMHCKOM TEPMHUHOJOTHMM  CHMXKAeT
BO3MOXXHOCTH TIOMCKa HEOOXOMUMBIX MaHHBIX. JIMIIp B TOM cCiy4ae, KOTaa
UCTIONB3YETCsl KOHTPOJIMPYEMBIN 3apaHee OIpeNeleHHBINH CIoBaph TEPMHHOB,
MOJKHO arperupoBatb W 0000IIaTh [JaHHBIC, MPEIOCTABICHHBIE PAa3HBIMU
BpauyaMy WJIM TEM K€ CaMbIM BpauoM B pa3zHoe Bpems. TakuM oOpa3om, 3alucCh
HECTPYKTYpUPOBAHHBIX  JIaHHBIX  HE  MOXET  JOCTaTOYHO  AKTHUBHO
COCOOCTBOBAaTh  MPHUHATHIO  PEIIEHUH WM  TPOBEIECHUI0  HAYYHBIX
HUCCIIeI0OBaHUMH.

4. Teorpaduueckoe pacrpefeicHue TEPMHUHAIOB, OOECTICUMBAIOIINX
nocTyn K cucreme. Eciu 607bI110€ 4nciio moib3oBartesieit Oy1yT UMETh JOCTYT K
CUCTEME TOJIbKO M3 OIPaHWYEHHOIO YHClia MECT, TO OHa OyJaeT MeHee LIEHHOM,
YeM aHaJOrMyHasi CUCTeMa, JOCTYIHAas C HECKOJbKHUX COTEH TEPMUHAJIOB,
paccTaBlIEHHBIX IO Bced OOJIbHUIIE WM JaKe 3a ee IMpeaesiaMu, Ha JOMYy Yy

Bpaqeﬁ WM B KaOMHETax YAaCTHOIIPAKTUKYIOIHUX CIICOUAIMCTOB.
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6.2. ®yHnaMeHTaIbHbBIE BOIIPOCHI pa3pabOTKU U BHEAPEHUS

ABTOMATHU3UPOBAHHBIX CUCTCM BCIACHUA UCTOPUU 0oe3Hn

Llenu y Bcex cucTeM BelleHUs UCTOPUU OO0JIE3HU OJMHAKOBHI HE3aBUCHMO
OT TOTO, KaKkasi TEXHOJOTUS NMPUMEHSETCS — py4Hasl WJId aBTOMAaTU3UPOBAHHAS.
OnHako MEXaHU3Mbl JOCTIDKCHUS 3TUX Iened oTnndaroTcs. C TOYKH 3peHHs
MoJIb30BaTeNNe, (yHIaMEHTAIbHOE pa3jnyue JABYX  YKa3aHHBIX IOJXO0JI0B
COCTOHT B CIIOCO0AaX 3aHECEHMsI CBEACHHUI B MCTOPHUIO OOJIE3HH M BHIOOPKHU U3
Hee HeoOxoauMoit napopmaruu [92].

[lepenaya naHHBIX M3 HCTOYHUKA HX BO3HUKHOBEHHS B KOMIIBIOTED
TpeOyeT BBINOJHEHUS IBYX OTACIbHBIX IPOLEAYD:

1. [lonyuyenue unpopmanmu;

2. BBona maHHBIX.

Honyyenue wuHpopmanum. Ecim Bce perucTpupyemMble B HCTOPHUH
00J1€3HU CBEACHUS MOPOXKAAIOTCS B paMKax OJJHOM MEeAMIIMHCKON OpraHU3aluy,
OTBEUAIOLIEH 3a BeIEHUWE HUCTOPUU OOJE3HH, TO MPOIEaypa IOTYUCHHUS
uH(boOpMaIUU ABJISETCS JOCTAaTOYHO TPUBHAIBbHOW. Bpau Moxer 6e3 ocoboro
Tpyda MOJy4YuTh WHGOPMAIMIO, COOpaHHYI0 BHYTPH YYPEXKICHHUS, a TaKKe
pe3ynbTaThl JUATHOCTHYECKUX MCCIEAOBaHUNA U  Ja0OpaTOPHBIX TECTOB,
3aKa3aHHBIX IPYTUM YUPEIKICHHUSIM.

C nmpyroil CTOpOHBI, MOJIYYCHHE aHAIOTHYHON WH(MOpMaIuu, coOpaHHOM
OpU TOCMUTANIM3ALMM MalUMeHTa B JIPYIOM YUYPEXKIEHUH, MPU OKAa3aHUH €My
CKOpOIl M HEOTJIO)KHOM IMOMOIIM, NMPHU TOCEIICHUH BHEIIHET0 KOHCYJIbTaHTa,
MOJKET OKa3aThCs 3aTPYAHHUTEIHHBIM WM HEBO3MOXKHBIM. JTa HH(OpMAaIus
MOJKET OKa3aThCsl MPOMYIICHHOW (HampuMmep, MarUeHT 3a0bul TMPH BHU3UTE K
Bpady YMOMSHYTh O HEJAABHO MPOIIEAINICH TOCMUTAIU3AINN), Hepa300puuBOii
(ckakeM, Ha TPEThEM IK3EMIUISIPE KapThl y4eTa CKOPOH U HEOTJIOKHON MOMOIIHU
HEBO3MOXKHO YTO-TMOO MPOYUTaTh), HEAOCTATOYHO JAETaIbHON (K MpuMeEpy,
KOHCYJIbTAHT COOOIIMJI, 4YTO BCE pE3yJbTaThl MCCIAEAOBAaHUS MAallMeHTa B

npeaesiax HOPMbI, HO HE yKa3aj camMu pe3ysbTarhbl). s paspelieHus 3TuX
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po0IeM MPUXOAUTCS MPOBOIUTH MEPETOBOPHI C TEMU MECTaMH, OTKYJa TaKas
nH(OpMAITUS 9acTO MOCTYIIAET, U BHITIOIHATH JOTIOJTHUTEIHHYIO padoTy.

Mosxker oka3aTbCcsi HEOOXOJMMBIM  OTpaHUYUTh chepy  BeACHUS
aBTOMATU3UPOBAHHOW HCTOpUM OOJIE3HH TOJILKO TEMHU CBEACHHUSIMHU, KOTOPHIC
BO3BpAILIAIOTCSI B JIAaHHOE YUYpeXJAeHHEe, HO 3To OyaeTr crnocoOCTBOBAThH
MOHMKEHUIO BO3MOXHOCTH MPOrPAMMHOIO OOECIEUEeHHSI KOMIBIOTEpA IO
MIPEIOCTABIICHUIO TOJE3HONH WH(OpPMAIMU O JICYCHUW TalMeHTa. AHAJIOTUIHO
aBTOMATU3UPOBAHHAS CHCTEMa BEICHHs aMOyIaTOPHON UCTOpUH OOJie3HH OyaeT
MMETh  OTPAHUYCHHBIE BO3MOXKHOCTHM  BBIIABaTh MPEIYyNPEXKACHUS U
HAlIOMUHAHUS, €CJIM JaHHBIE, COOpAHHBIE B OJHOM IOJPA3JCICHUH, HE OYyIyT
JOCTYIHBI JApyromy mnojpasaeiicHnto. CoBpeMEHHas TEHAEHUHUS CO3JaHusd
OoJIbIINX, 00JIe€ MHTETPUPOBAHHBIX U 00JIE€ CaMOJOCTATOYHBIX MEIUIIMHCKUX
aBTOMATU3UPOBAHHBIX CUCTEM IO3BOJUT PACCUUTHIBATH HA TO, YTO CO BPEMEHEM
npoOJieMa NoJydeHus: MHPOpMaIluu CTaHET MEHEE OCTPOH.

BBoa nannbix. Mudopmanus o naruente, cobupaemas Bpauamu, TpeOyeT
CHeIUMaIbHBIX KOMMEHTApUEB, MOCKOJBKY €€ 00paboTka mpeacTaBisieT coOoun
HauOOJIbIIINE TPYAHOCTU IS TEX, KTO pa3pabaTbiBaeT W DJKCIUTyaTHPYET
aBTOMATU3UPOBAHHBIC  CHUCTEMBl  BeJCHUS HUCTOopuu  Oosne3Hu. Bpauu
PETUCTPUPYIOT YEThIpE TUIA UHGOPMAIUU:

1. AHamMHE3, TO €CTb CBE€JCHHUS CO CJIOB MallMEHTa WU €ro OJIM3KUX,
HaAIMpUMEP UCTOPHS 3a00JIEBAHMS WIIA TEKYIIIUE CUMIITOMBI;

2. Jlannblie o0cnenoBanus MalMeHTa, IPOBEACHHOTO BPAuOM;

3. IuddepeHunanbHbIi TUarHO3, MOCTABICHHBIN BpauoM;

4. ImaH eueHns mmanyueHTa.

Hexotopass undopmanus (Hanmpumep, UCTOpUA 3a0oJjieBaHUs, OOBIYHO
3aroJiHsIeMas BpauyoM) MOXKET ObITh MOJyYeHa JPYTUMHU CIIOCOOamMu, Hampumep,
C TOMOIIBIO BOMPOCHHKA, W3 Oeceapl MalMeHTa C MEACECTPON WM TyTeM
auanora TMalueHTa ¢ KommbioTepoMm. OJHAKO BO3MOXKHO, 4YTO JIaHHBIE 00
uctopun 3a00JeBaHUs, COOpaHHBIE C TIOMOIIBI0O BOMPOCHUKOB WU Yepe3
MeJicecTep, ropa3io MeHee POIYKTUBHEI JJIs1 YCTAHOBJICHHS JUArH03a, HEXKEJN

AHAJIOTUYHBIC [OAaHHBIC, CO6paHHLI€ BpadaMH. CHC,Z[OB&TCJIBHO, HENIb3s1 OBIThH
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YBEPEHHBIMH, YTO JaHHbIC SKBUBAJICHTHOTO BHJA, MOJYyYEHHBIC pa3HBIMU
cnoco6amu, OyAyT coJiep>KaTh IKBUBAJICHTHYIO HH()OPMALIHIO.

3anucu Bpadyel MOTYT BBOAMTHCS C MOMOILBIO OJHOTO U3 TPEX CHOCOOOB:
ONEpaTOPCKOr0 BBOJAA PYKONMCHBIX WJIM HAJUKTOBAaHHBIX 3alKCed, BBOJA
JaHHBIX M3 3al0JHEHHBIX BpayaMu (POpPMAIM30BAHHBIX OJIAHKOB JHOO
HEMOCPEACTBEHHOTO BBOJIa JaHHBIX caMHMH Bpadamu. OnepaTopckuili BBOA
3anmuceil 0OCOOCHHO YMECTEH, €CIH YUpEeXKACHHE YK€ BIOXKHIO CpPEICTBA B
TUKTO(QOHHYIO TEXHOJIOTHIO, TIOCKOJIbKY B ATOM Cliydae CTOMMOCTH Habopa
TEKCTa YK€ BXOOUT B 3aTparhl yupexiaeHus. Eciu mnpu IUKTOBKE Bpauu
CIIEYIOT OIPEAEICHHBIM CTaHJapTaM U3JI0KEHUs, TO ONEePaTOp MOKET BBOJUTH
JaHHbIE B YMEPEHHO CTPYKTYpUpOBaHHOM BHJie. Hanpumep, eciiu Bpau AUKTyeT
CBOI0 MH(OpMaNuIo, UCIONb3Ys CTaHAAPTHBIA MHOPAIOK (aHamHE3 O0oJie3HH,
aHaMHE3 KU3HH, JaHHbIE 00CIIEIOBAaHUS U IUIAH JICYEHHs), TO ONEPaTOpP MOKET
BBOJWTHh KAXKIYI0 YacTh IUKTOBKM B OTAEIBHOE IOJIE JKPaHHON (OpMEI,
n300pakaeMOi €My Ha JIUCILIeE.

Bropoii meTon mpeamnosaraer, 4ro Bpayd 3alMCHIBAIOT HHQOPMAILUIO O
BU3UTE MalMeHTa Ha (OpMajIM30BaHHBIX OJaHKaX, C KOTOPHIX 3aT€M JaHHbIE
BBOJATCA (M, BO3MOKHO, KOJHMPYIOTCSI) BCIOMOTaTeNbHBIM IepcoHaoM. B
HACTOSIIEE BPEMS 3TO OJIMH U3 CaMBIX YCIIEUTHBIX MOAXO0/I0B.

TpeTpeli anpTEpHATUBOW SBISAETCA BBOJ JAHHBIX HEMOCPEIACTBEHHO
Bpavyamu, UCTOJB3Ys BUACOTEpMUHANBI (uciuien). B psae 60apHUI Bpaun camu
BBOJST JICKapCTBEHHbIC HA3HAYEHUs U 3aKa3bl Ha Ja0OpaTOPHBIE TECTHI.
HenocpenctBeHHblil BBOJ 3aka30B HauOoJiee JIETKO NMPUHUMAETCS XUpPyprami,
MOCKOJIbKY OHM MOTYT CO3/1aTh HEOOJBIIOE YWCIO CTaHAAPTHBIX HIa0JIOHOB
3aKa30B, MPHUTOAHBIX i OOJBINIMHCTBA CBOWX TAIlMEHTOB, WU BBOAHUTH OTH
3aKa3bl C TIOMOIIBI0 HaXaTUS HECKOJIBKUX KIABUII, 4YTO OOEcreynBaeT
3HaYUTENIbHOE YCKOPEHHUE MO CPABHEHUIO C PYYHBIM OpopMIIeHHEM. TepaneBThl
U CeMeiHble Bpauyd, KOTOpbIE JieyaT TMAalKWEHTOB C Tropa3ao OoJIbIIUM
pa3zHoo0pa3reM KIMHUYECKUX MpoOJeM, MEHEE CKIIOHHBI K HEITOCPECTBEHHOMY

BBOJIy, TIOCKOJIbKY [IJIi BBOJIa JaHHBIX TpeOyercss OoObIIe BpPEMEHHU, a
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nporeaypa BBoja TpeOyeT yMeHus HaOupaTh Ha KJIaBHAType, YeMy MHOTHE
Bpa4M HE XOTAT YIUTHCA.

HemnocpenctBeHHblii BBOJI aHaMHeE3a, Pe3yJIbTATOB OCMOTpPAa U JTHEBHUKOB
elle MEeHee MpueMJIeM JJisi Bpadel, He)elnu BBOJI 3aKa30B, MOCKOJIBKY CBSI3aH C
MPOJIOJDKUTEIBHBIM JTUAJIOTOM, HEOOXOAMMBIM JUIsi BBOJA OSTUX JIAHHBIX B
koMmmbioTep. COMpOTUBIICHHE HETTOCPEICTBEHHOMY BBOJY IaHHBIX B KOMITBIOTEP
ocnabeBaio ¢ TMOSBICHHEM pPa0OYMX CTaHIMM HAa MHUKPOKOMIIBIOTEPAX,
JUCINIEEB C BBICOKOHM paspemiamommeid CIoCOOHOCThIO, MAHMITYJIATOPOB THUIIA
MBIIIK W TpekOoia, a Takke pedeBoro BBoja. Ilocmeanmii crmoco0® BBOAa
ABJISETCST HanboJiee MHOTOOOECHIAONIMM, MOCKOJBKY BpauM YK€ 3HAKOMBI C
TEXHOJIOTUEW JAUKTOBKH MH(MOPMAIIMU O MAlUEHTaX U HEPEIKO MPEANOYUTAIOT
€€ BCEM JIPYTHM.

VYike CymecTBYIOT KOMMEPUYECKH MJOCTYMHBIE CHCTEMBI, IO3BOJISIOIINE
3amyMcaTh pedb  PEHTTEHOJIOTa, JUKTYIOMIETO CBOE  3aKIIOYeHHe, |
BOCIIPOM3BECTH €€ MO TeseoHy T000MY MEAUIIMHCKOMY paOOTHUKY, KOTOPOMY
TO  3aKJIIOYEHUE MOXKET TOHaAo0uThCs ObicTpo. Ecimm  kommbroTep
o0OecrieynBaeT BBOJI PEYH, TO Bpauyd MOTYT KOAMPOBATH Hauboliee YacTo
BCTPEUAIOIIUECS MPEIJIOKEHHUS C TIOMOIIBI0 BRIOOpa U3 MEHIO, a 3aTEM BBOJUTH
OCTaJbHYI0 WMH(OpPMAIMIO, TPOCTO AUKTYS € Ha KOMIbIoTep. Pacmo3HaBanue
pedr KOMITBIOTEPOM SIBIISIETCS erie 0ojiee MHOT0O0OCIIAONINM, TTOCKOJIBKY OHO
MOXET TMO3BOJIUTh KOMIIBIOTEPY  “TIOHMMATh’  YCTHbIE KOMaHAbl H
peo0pa3oBbIBaTh WX B COOTBETCTBYIOIIME KOABI MM TeKCT. OHAKO TEpBBIC
OKCIIEPUMEHTHI TI0 PACMO3HABAHUIO PEYU, TPOBEJACHHBIE B KIMHHUYECKUX
YCIIOBUSIX, HE TIPUBENN K YCTEXy HM3-3a CIHIITKOM BBICOKOTO MPOIEHTa OMIMOOK
pacrnio3HaBaHus. boiee MO3MHUE CHUCTEMBI OKa3aluCh O00Jiee YCIEITHBIMH.
Cucrema Kypugeitns 1ocTuria Haie)KHOCTH pactiozHaBaHus 95%, HO npu 3TOM
OHa ellle He MOXKEeT 00ecleunTh paclo3HaBaHue cIuTHOU peuu. Kpome Toro, ee
MOJIH30BATENH TIPU TUKTOBKE CBOMX TEKCTOB JIOJDKHBI OTPAaHUYMBATHCS 3apaHee
3aJIaHHBIM CJIOBApEM.

[Tporieaypa BBOAA NaHHBIX SBISETCS TPYJAOSMKOW U 3aHMMAET y TIEpCOHaa

JOBOJIBHO OobIIIOE BpEMsI. .HIO,Z[I/I AOJDKHBI MHTCPIIPECTUPOBATL AAHHBIC HJIN
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MEPEeBECTH MX B APyryro (opMy, a 3aTeM BBECTH B KOMIIbIOTEp. J[aHHBIC MOTYT
BBOJIUTHCS B BUJIE CBOOOJHOTO TEKCTa, B 3aKOJAMPOBAHHOM BHJEC WX B (opme
COUeTaHus CBOOOIHOTO TEKCTA U KOJIOB IIPOLIETYP.

OcHOBHOE TPEUMYIIECTBO KOJUPOBAHMS JAHHBIX COCTOUT B TOM, YTO TEM
CaMbIM JIaHHBIE KJIAaCCU(MUIUPYIOTCS M CTAHAAPTU3YIOTCS, a 3TO O0OJierdaer
BeJICHHE HayYHOU paboThl, POpMHUpPOBAHUE CUETOB HA OIUIATY JICUCHHS, a TAKXKe
NOCIEAYIONIYI0 BBIOOpPKY wucTtopuii Oone3nu. KoxaupoBanue moO3BOJSET
KOMITBIOTEPY “TIOHMMATh’ JTaHHBIE W BBINOJHATH OOJiee pasyMHYI0 00pabOTKy
TUX JaHHBIX. Kpome Toro, mjis XpaHeHHUs 3aKOJUPOBAHHBIX JAHHBIX OOBIYHO
TpeOyeTcss Topa3/lo MEHbIIE MecTa, 4YeM JiJIsi HEKOAMPOBAHHBIX; €CIU Ke
BO3MOYHBIX KOJIOB HEMHOT'0, TO HH(OPMAITUIO MOXKHO BBOJUTH 00Jiee yI0OHBIM
o0paszom, BbIOMpasi COOTBETCTBYIOIINE KOJAaM CTPOKH MEHIO.

OCHOBHBIM  HEJOCTAaTKOM  KOJWUPOBAHHWS  SIBIIIETCS  CTOMMOCTH
peo0pa30BaHUs UCXOAHBIX TEKCTOB B MPABWIbHBIE KOJBI. J{JIs1 KiTaccudpukammum
UCXOJHOI0 TEKCTa TpeOyeTcs ONpeaesieHHOE BpeMsl, OCOOEHHO €CIIU 3TOT TEKCT
HE BIIOJHE OOBIYEH M HEMOCPEJACTBEHHO HE YKIAIbIBAETCS B OJUH U3
CYIIECTBYIOIMX KiaccoB. Ha oOyueHue mepcoHana Mporeccy KOAMPOBAHMUS
Takke TpeOyeTcs BpeMs; BeIeHHWE CJIoBaps KOAOB, OTMHCHIBAIOIIETO
COOTBETCTBHE MEXKIy KOAaMH W OOO3HAaUYEHHBIMH HWMH TEPMHUHAMH, TOXKE
SBIIICTCSI TPYJAOSMKHUM JeioM. [Ipu KoaupoBaHWM MOTYT BO3HHMKATH OIIMOKH,
KOTOpBIE TI0 CPAaBHEHHUIO C OMeYaTKaMu B CBOOOJHOM TEKCTE TOpas3fo TPYyAHEE
OOHapy>KWTb, TIOCKOJIBKY B 3aKOJUPOBAHHOM WH(POPMAIUU OTCYTCTBYET
M30BITOYHOCTh, MPUCYIAs CBOOOIHOMY TeKCTy. Hampumep, MOKHO BBECTH KOJ
392 BMecTo 329 u 11 KOMIBIOTEPA 3TO HE OyAET OUIMOKON; OH MOXET TOJBKO
MPEJIOKUTH ONIEPATOPy ACCOIMUPOBAHHBINA C KOJIOM TEKCT, JJIsl TIOCTEAYIOICH
BU3YAJIBHOW ITPOBEPKH.

Mexay KOIupoBaHMEM U BBOJOM CBOOOJHOTO TEKCTa CYIIECTBYET
OTpPEJICTICHHOEe  TPOTUBOIOCTaBiIeHHEe.  Yem  Ooibllie  HMCTIOIB3YETCS
KOJIMPOBaHKE, TeM OO0JIbIIIE BPEMEHH TPATUTCS HA HHTEPIPETAILIUIO TaHHBIX; YeM
OoJbIIe MCHOJB3YETC CBOOOIHBIM TEKCT, TEM OOJbIIE BPEMEHU TPATUTCA HA

BBOJ JaHHBIX. KO,Z[I/IPOBaHI/Ie NpCANOYTUTCIIbHCE B CUTyallUAX, KOorga 4YMucCIIO
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BO3MOYKHBIX KOJIOB HEBEJIMKO WJIM MEPCOHAI, 3aHUMAIOIIUICS BBOJIOM JIAHHBIX,
MMEET MPUEMIIEMOE MEAUIIMHCKOE OO0pa30BaHUE M BBIMOJHSET 3Ty paboOTy B
TEYEHUE BPEMEHU, MO3BOJISIIONIETO YCBOUTH M 3(P(HEKTUBHO MPUMEHSTH OoJjee
CIIOXHBIE  cXeMbl  Kkiaccuukanuu.  HampotuB,  cBOOOAHBIA  TEKCT,
IPEANIOYTUTENBHEE, €CJIIM YHUCIO BO3MOXHBIX KOJOB BEJIMKO, a II€pPCOHA,
00eCIeuynBaOIIMA BBOJI JAHHBIX, HE MOXET OBITh JOCTATOYHO OBICTPO
HAaTPEHUPOBAH JJIA BBIMOJHEHUS CIOXXHOW MHTEpHpeTanuu JaHHbIXx. CucreMa
BEJICHUS WCTOPUU OOJIE3HM MOXKET couyeTaTh 00a MeToma, MPUMEHSS
KOIMPOBAaHHUE  JUIA  PACIPOCTPAHEHHBIX  JUArHO30B U PE3yJIbTAaTOB
HCCJIEIOBAHMM, a BBOJI CBOOOTHBIM TEKCTOM - JIJIsl OCTaIbHON MHGOPMALIHH.

KonnpoBanue pykONHMCHBIX 3aMETOK, CACIIAHHBIX BpayaMu, MPEACTABISAET
W3BECTHYIO TPYAHOCTh B CBSI3U C HEPA30OPUMBOCTHIO MTOYEPKA.

Hanmuume B 3MEKTPOHHOM BHJI€ 3aKOJUPOBAHHBIX MAHHBIX O NALMEHTE,
nepeaBaeMbIX U3 J1a0OPATOPHBIX M ANTEUHBIX aBTOMATHU3WPOBAHHBIX CHUCTEM,
3HAUUTEIHLHO YIPOIIAET BBOJ KIMHHYECKOW MH(OpManuu B KOoMIboTep. OHO
UCKIII0YaeT HEOoOXOJUMOCTh HAOHWpaTh ATH JaHHBIE HAa KIJIABUATYpPEe U MOXKET
YMEHBIIUTL PpabOTy MO KOJUPOBAHHUIO, XOTS OOBIYHO HE WCKIIIOYaeT ee
noiHocThio. KoaupoBaHue MOXKET OCTaThCsl MPOOJIEMOM, MOCKOJBKY CXeMa
KOJIMPOBAHUSI, UCNIOJIb30BAHHASI B CUCTEME, MEPEAABIIECH TaHHBIE, HAIIPUMED B
7a00paTOpHON CUCTEME, MOXET HEe BIIOJHE COBIAJATh C TOM CXEMOM, 4TO
MPUMEHSIETCS B aBTOMAaTU3UPOBAHHOW CHUCTEME BeleHusi uctopuu Ooiesnu. K
IpUMEPY, OJIHA U3 TAOOPATOPUN MOKET BHIOPATh /I CBOMX PE3YyJIbTATOB IIKATY
ot 1 10 4, a pyrasi OrpaHUYMBATHCS TPATAIMIMUA HOPMaJIbHBIM/aHOMAabHBIN. B
Pa3IMYHBIX CHCTEMax JaThl, BpeMs W HUACHTU(PHUKATOPHI MalMEHTa HEPEIKO
UMEIOT HecoBMecTUMbIe dopmaThl. [1o3TOMY mepcoHairy, KOTOPBIM MOIb3yeTCs
aBTOMATU3UPOBAHHONW CHUCTEMOM BEJEHUS UCTOPUU OOJIE3HH, HEPEIKO
MIPUXOAUTCS. TPAHCIUPOBATh BHEIIHUE KOJUPOBAHHBIE JAHHBIE BO BHYTPEHHHUE
KOJIbI CBOEH CHUCTEMBI.

OCHOBHBIMH MPEISITCTBUSMU JU1SL HIUPOKOTO MIPUMEHEHUS
aBTOMATU3UPOBAHHBIX CHCTEM BEJCHUS HWCTOPUU OOJIE3HU SIBJISIIOTCS MX

BBICOKAaA CTOMMOCTDB, 3aJCPKKH M BO3MOIKHEBIC OHII/I6KI/I, MNpUCYNIUE PYUYHOMY
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BBOJIy JAHHBIX. ODTH TPEMATCTBUS MOTIU OBl OBITH MPEOAOJTCHBI, €CIH OBl
JAaHHbIC TOJIy4aJIUCh HA MECTE€ UX BO3HUKHOBEHHUS Cpa3y B MAIIMHOYHUTAEMOM
Bujge. OmHako Juisi TOro, 4TOOBI Takas TEXHOJOTUS CTaja BO3MOXHOM,
HEeo0Xx0oauMO olecreynTh yHUu(UKauoo (GopMaToB JAaHHBIX U OMNPEICICHHYIO
CTENEHb CTaHAAPTU3AIMHN CXEM KOJUPOBaHUS HH(MOPMAIIIH.

IpenorBpamenne ommoOOK. BenencTBue BO3MOKHOCTA BO3HUKHOBEHUS
OMMOOK TPU  BBOAC  KIMHUYECKOW  WHPOpPMANMK B  KOMITBIOTED
aBTOMATU3UPOBAHHBIC CUCTEMBI BEJICHUSI UCTOPUM OOJIE3HU JOJIKHBI BBITTOIHSATh
TIIATEJbHBIE MPOBEPKU BBOAUMBIX JaHHBIX. [IpyM BBOJE KIMHUYECKUX JAHHBIX
MOYHO HCIIOJIb30BaTh LIENIBIA psJl PA3IUYHBIX METOAOB IpoBepku. lIpoBepku
BBIXO/Ia 3a TPaHUIBl MOTYT BBIBISITH WM TPEIOTBpallaTh BBOJ JaHHBIX,
BBIXOISIIIMX 32 TpeAesibl JOMYCTUMBIX 3HAYEHUM (HAmpUMep, KOHLECHTpPALNU
Kanusi B ChIBOpOTKe KpoBu 50,0 — HOpMalbHBIM [HWANA30H 3HAYECHHUM
KOHLIEHTpAaLUU JJIs1 3I0pOBOI0 YeJI0BEKa cocTaBisieT ot 3,5 10 5,0 MMoub/).

[IpoBepku mo 1mabIoOHY MOTYT aHAJIU3UPOBATH COOTBETCTBHE BBOJUMBIX
JAHHBIX OTpe/IeNIEHHOMY A0IoOHY (HanpuMep, Tpu udpsl, 3aTeM Aeduc U eme
4yeThipe IUGPHI 71 TOPOJICKOTo TenedoHHOTO HOMepa). YncIeHHbIe MPOBEPKU
MOTYT ONPENENATh COOTBETCTBUE BBEJEHHBIX JAHHBIX  OMNPEACICHHOM
MatemaTudyecko ¢Gopmyse (Hampumep, CymMMa 3HAUYCHHU pacnpeaeseHus
JIEMKOLMTOB, BBIPAXAEMbIX B MPOLIEHTAX, A0KHA paBHATHCS 100). [IpoBepku
COBMECTUMOCTH MOTYT BBISBISITH OMIMOKH, CpaBHUBAs HECKOJIBKO BBEJIEHHBIX
3HaueHUN (HarpuMmep, OOHAPYXKUTh KOJ paka MPOCTaThl, BBEJICHHBIM Kak
JTMArHO3 JJIs KEHITUHBI). [IpoBepKH OTKIIOHEHUHN TPEAYPEXIAIOT O OOJBITUX U
HEOOBIUYHBIX OTKJIOHEHHUSX HOBBIX JaHHBIX OT NPEABIAYHIUX (HAIpumep,
3Ha4YCHHUE Beca OJHOTO U TOTO e MalKreHTa u3MeHWI0Ch Ha 40 KT 3a 2 HeJenn).
[IpoBepku opdorpaduu CpaBHUBAIOT MPABWIBHOCTh HAIMUCAHUS OTICIBHBIX
CJIOB.

3akiil04eHus1 W JNMHUKPHU3bl. ABTOMAaTU3UPOBAHHOE BEIACHUE HMCTOPUH
OOJIE3HN TO3BOJIAECT MPEJCTABISATh BAXKHBIE KOMIIOHEHTHI UCTOPUU OOJIC3HU B
BUJIE MOJOOPKU KOMITAKTHBIX U 0o0Jjiee 0003pUMBIX TOKYMEHTOB. OOBIUHO IS

9TOTO BBI6I/IpaIOTC}I CHGHH(l)I’I‘lGCKI/Ie KJIaCCbl JAHHBIX O IMAlMCHTC, HAIIPpUMCEP
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aKTUBHBIC aJUICPTHH, aKTUBHBIC MPOOJIEMBbI, aKTUBHOE JICUCHUE U PE3YIbTAThI
MOCJICTHUX OCMOTPOB. XOPOIITUM MPUMEPOM MOXKET CIYKUTh 3aKITFOUNTEITHHBIN
samuKpu3, copmupoBanubiii cucreMoit COSTAR.

B Oynymem MOXHO OXHIaTh TOSIBICHHS 00Jiee CIOXHBIX CTpaTeruit
COCTABJICHMSI 3aKJIIOUYEHUN U SMUKPU30B, CBA3AHHBIX, HAIIPUMED, C BBISIBIICHUEM
3HAYNTEIBHBIX OTKJIOHEHWH B TMapaMeTpax COCTOSHUS TAllMeHTa WIA C
arperupoOBaHUEM B OJHOM JHArHOCTHYECKOM 3aKIIOYECHUU aHOMAJIbHBIX
3HAUCHWW TMapaMeTpoB OJW3KOM TpuUpoabl (HampwMmep, MOBBIIICHHOTO
conepxxanusi TpancamuHazbl (SGOT), MOBBIIMIEHHOTO COAEpX AHUS IIEIOYHON
docdarazpl U OUIMPYOMHA, KaXKIbIH M3 KOTOPBIX SBISETCSA HWHIUKATOPOM
HapyleHu! QyHKIHUM MeUeHn).

MoxxHo OyAeT BCTPETUTh 3aKIIOYEHUS, B KOTOPBIX Pa3THYAIOTCS
aHOMAaJIbHBIC 3HAYCHUS MApaMeTPOB, HA KOTOPHIC HANPABJICHO JICUCHHE, OT TEX
rapamMeTpoB, KOTOPHIE JAaHHBIM JICUCHHWEM He ymydrmaroTcs. [Ipu sTom moryt
JTUHAMUYECKU TIPEIOCTABISATHCA BO3MOXKHBIE OOBSCHEHUS HAOIIOIAEMBIX
aHomayuii. B OymyiiemM KOMMbIOTEpHI JODKHBI MPUOOPECTH CIIOCOOHOCTH
dbopMHUpOBaTH TOYHBIE U COJECPKATEIbHBIC JOKYMEHTHI, MOJOOHBIE BBIMTMCHBIM

SIIMKPpH3aM, COCTABIIACMBIM OIILITHBIMH OOJTBHUYHBIMU BpadyaMHu.

6.3. Matepdeiic 1 0COOEHHOCTHU AIEKTPOHHON UCTOPUHU OOJIE3HU

MenunuHckast kapTta BKIIOYaeT B ce0s MH(pOpMaInio, BOSHUKAIOIILYIO TIPH
aMOyJIaTOpHOH ® CTallMOHapHOW paboTe ¢ manueHToM. EcTecTBeHHas
B3aMMOCBSI3b JJICMCHTOB MEIUIIMHCKOW KapThl IO3BOJISET pPEa30BaTh HE
TOJIBKO TPATUITMOHHBIA MEXaHW3M TMepeaadyd  HHQPOPMAIMH ITOCPEICTBOM
BBIITUCOK M3 amOyJIaTOpHOM KapThl M UCTOpUM OO0JE€3HH, HO U Ooiee
3¢ (HEKTUBHBIN U MOJE3HBIN MOJHBINA TOCTYII K JII000H WH(POpPMAIIUK O MAIUEHTE
B TIpeJieliax TMOJTHOMOYHUHN TTOJIb30BATENSI CHCTEMBI.

Pazpabortannas aBTopamu MoHOTpaduu dSJIEKTPOHHAS MEAUIIMHCKAs KapTa
[93] Bkitouaer B cebs MHPOpMALMIO, TMOIy4YaeMyro Mpu aMmOynaTopHOM u

cTaluoHapHoi pabote ¢ mnauumeHTtoMm (puc.6.1). EcTecTBeHHas B3auMOCBS3b
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9JICMEHTOB MEIMIIMHCKOW KapThl IO3BOJISET pPEaTU30BaTh TPATUITUOHHBIHN
MEXaHHU3M Tiepenadr WHGOPMAIIUU ITOCPEICTBOM BBHIMMCOK W3 aMOyJIaTOPHOM
KapThl U uctopun Oose3nu. Ilpeaycmorper 3 GEeKTUBHBIN MONHBIA TOCTYN K
000 MH(POPMAIMK O TMAaIlMeHTE B Mpeaeiax IOJTHOMOYHH IT0JIb30BaTeIIs
cucteMbl. [Ipu 3TOM Jnedarmii Bpad, pabOTAIONIMIA ¢ 3aKUCIMU aMOyJIaTOPHON
KapThl  TAalMeHTa, HMEET BO3MOXXHOCTh aAHAIM3HPOBATH HE  TOJBKO
arperupoBaHHYI0 MH(GOPMAIIUIO BBHIIMCKH W3 HCTOPUH OOJIE3HH, HO H BCHO
NEPBUYHYIO WHOOPMAIUIO, COICPKAIIYIOCS B JIOO0OM HCTOpUU OOJIC3HH,

BKJIIOUCHHOU B MCIAUIOMUHCKYIO KapTy.
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Puc.6.1. Undopmanus, nomyyaemasi npu amOyIaTopHOH U

CTaIlMOHAPHOM paboTe ¢ MaIMEHTOM
MenunuHCcKass KapTa MpeICTaBiIsieT CcoOOM  MOMOJHAEMBIM  HaOop

KOH(UTypUpyEeMBIX TPYIIN, COJAEpKAIIUX BaKHbIE, C TOYKH 3PEHHS JIe4eOHO-

JIMArHOCTUYECKOTO TMPOoIIiecca, AJIEMEHThI MEIUIIMHCKOM KapThl (puc.6.2).
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Puc.6.2. DneMeHT MEAUIIMHCKON KapThl — «AHAIIN3 KPOBW»

CrannmaptHas KoH(urypamusi BKIIOYAaeT B ceOs Cleaylolue TpYIIbL:

(1)I/I3I/IOJIOF HNYCCKHUC IIPU3HAKH ITaPaMCTPhbl, KIMHUYCCKUC ITPU3HAKH 3a6OHGBaHI/I}I,

ﬂa60paToprle IIOKa3aTCJINn,

AJaHHBIC HHCTPYMCHTAJIBHBIX HCCHCHOB&HHﬁ,

npoBoguMoe JjedeHue. Kaxnaplii Bpay MOXKET NPOU3BOJBHBIM 00pa3oM, B

COOTBCTCTBHMHU CO CBOMMHU IIPCACTABICHHUAMU O 3HAYMMOCTH OTCIICKMBACMBIX

[IapaMeTPOB, PE3YIBTATOB UCCIETOBAHUMI U TIP., HAIOJIHATH TPYIITY JIEMEHTAMHU

MEJKApThl B 3aBUCUMOCTH OT KOHKPETHOTO CJIy4asi — HO30JI0THYECKO (hOpMBI,

0coOeHHOCTEH JeueHust 3a00eBanus U T.1. (puc.6.3).
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Puc.6.3. Jlnarno3 HO30710THYECKON (POPMBI
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[IpenycmoTpeHa BO3MOKHOCTh KOMIIOHOBKHM BH3YaJIbHOTO OTOOpa)KeHUs
JUIs y1oOCTBa OTCIICKUBAHUS KPUTUUYECKUX COOBITUI M TEHACHIIMNA JIe4eOHOTO
npouecca — HalpuMep, MOMECTUTh PSIOM (PU3MOJOTHYECKHE NapaMeTpbl U
CXEMY MWCIOJHEHUs MEAUKAMEHTO3HBIX Ha3Ha4YeHWW. BpIAeAoTCs ciydau
OTIIMYMUS OT HOPMBI, OTKAa30B W 3aJCpPXKEK NPU NPOBEICHUU HCCICHOBAaHUU U
VICTIOJTHEHNH HA3HAYECHUU U T.II.

Bpauy, umes Takoi [OOCTaTOYHO MOUIHBIA M THOKUIA WHCTPYMEHT
OTOOpaXEHHsT COIEPKUMOI0 MEIUIMHCKOIO TEXHOJIOTMYECKOrO IIpolecca,
NIOJIy4aeT HAIVISIAHYIO BO3MOYKHOCTB OTCJICKMBATH 3HAYMMbBIE M KPUTHYECKHE
U3MEHEHUSI I1apaMETpPOB OpraHuM3Ma, OLICHMBAThb CTEIEHb BO3JEHCTBHS
IPUMEHSAEMOIO JICYEHUS, OIEPAaTUBHO pearupoBaTh Ha M3MEHEHHs IIpU
VCITOJIHEHHUH JIEYEOHBIX HA3HAYEHUM, MTOJIy4aTh U COMOCTABIIATh HHPOPMALIUIO O
NAlMEHTE U3 Pa3IMYHbIX UCTOYHUKOB — aBTOMATU3HPOBAHHBIX PabOYMX MECT
Bpaueil, Menacectép, OMOXMMHYECKMX JabopaTtopuii u T.1. Bpau wnmeer
BO3MOXXHOCTh HaOMIOAaTh B JAMHAMUKE CTENEHb COOTBETCTBUS TEUCHMUS
3a00JIeBaHUsl BBIBEJCHHOW WM JIMarHOCTHYECKOW (opmysne U moiydyaeT
JIOCTaTOYHYI0 MH(POPMAIMOHHYIO MOAJEPKKY Ui BHECEHUS KOPPEKTHB B

KIIMHUYCCKYIO KapTHHY IMalluCHTA.

140



3aKIIroueHne

MenuiHa BcerJa akTUBHO BIUTHIBaJa JOCTHXKCHUS (DHU3UKU, XUMHH,
MaTeMaTHKU. Tak CO3/1aBalluCh PEHTICHOTEepanuss W PEHTTCHOIUArHOCTHKA,
MEAWIIMHCKAs PaJroJIoTHs, JlazepHas MenuiuHa. He cramm HWCKIIOYeHHeM |
UH(POPMAITMOHHBIE TEXHOJIOTHH.

[Toostomy B MoOHOTpaduu HaIUIA OTPAKEHHUE pE3YNbTAaThl HAYYHBIX
UCCIICIOBAaHWI 10 HEKOTOPHIM OCHOBHBIM  HANpPAaBICHUSM TPUMEHEHUS
WHPOPMAIIMOHHBIX ~ TEXHOJIOTMA B  3/IPaBOOXPAaHEHUH:  aBTOMATH3AIUs
00pabOTKH JTOKyYMEHTalUd B JI€YEOHO-IPO(PHUIAKTUUECKUX YUPEKICHUSAX Ha
OpuMepe JJIEKTPOHHOM HCTOpPUU  OONE3HU; OKCHEPTHHIE CHCTEMBI U
IpPOrpaMMHBIE KOMIUIEKCHI JJIi  JICYEHHWS W JUATHOCTHKH HEKOTOPBIX
3a00JIeBaHUH; CTATUCTHMUECKHE CHUCTEMBI IJIsl aHaiIM3a pPe3yIbTaTOB MEIUKO-
OMOJIOTMYECKUX  MCCIeAOBaHUM  (EPMEHTHON  JMAarHOCTUKU  CEpJEHHO-
COCY/IMCTOM CHCTEMbI; HEMpPOCETEBbIE TEXHOJIOTUU ISl aHajlu3a U 00pabOTKU
OMOMEIMIIMHCKHUX JAHHBIX.

[IpencraBienHble  aBTOpaMM  MOHOrpaduu  pe3ybTaTbl  HAYYHBIX
UCCIIEIOBAaHUI BHEAPEHbl B MEIULMHCKYIO MpPAaKTUKy JUIsl pEIIeHus 3aaay
nuddepeHnnanbHON JUAarHOCTUKH, BRIOOpA ONTUMAIIBHOTO peXUMa JICYCHUS U

MPOTHO3UPOBAHUS UCXOJa OT/ICJIbHBIX 3a00I€BaHUIA.
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