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MaTteMaTHKAa M BbIYMCJIUTE/IbLHAA TEXHUKA B HEBPOJIOTHUHA
bI'MY
'Y HUU nesponoeuu, netipoxupypeuu u gouzuomepanuu

[TpuBenen 0030p pabOT MO UCIMOIB30BAHUIO BEIYUCIUTEILHON TEXHUKU U MaTEeMaTUKO-
CTATUCTUYECKUX METOJO0B 00paOOTKHU JAaHHBIX, MPOBEICHHBIX Ha Kadeape HEPBHBIX U
Helipoxupyprudeckux 6omne3neit bI'MY 3a nepuosa ¢ 1963 rosna u mo HacTOSIIIKE JTHU.
Haetcs OMHCaHue JIOCTUTHYTBIX PEe3YyIbTATOB.
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nepudepuueckas HEpBHAs CHUCTEMa, COCYJUCTas MATOJIOTUS TOJOBHOTO M CIIMHHOTO
Mo3ra.
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M athematics and computers in neurology.

The review of works on use of computer facilities and the mathematical-statistical
methods of the data processing which have been carried out on the chair of nervous and
neurosurgery diseases of BSMU for the period since 1963 and till the present days is
given. The description of the achieved results is given also.
Key words: computer facilities, mathematical methods of diagnostics and prognostics,
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system, vascular pathology of the brain.

Bnepeoie B benopyccunm pabGoThl 1O NPUMEHEHHIO MAaTeMAaTHYECKUX METOAOB H
BBIYHMCIUTEILHON TEXHUKH B HEBPOJIOTMHM Hadajld MPOBOJUTHCSA Ha Kadeape HEPBHBIX
0one3Heil MUHCKOT0 rocy1apCTBEHHOI'O MEIULIMHCKOTO MHCTUTYTA MO PYKOBOJICTBOM
yied-kopp. AMH CCCP npod. H.C. Mucroka coBMecCTHO C BbIYUCIUTENBHBIM
ueHtpoM  BI'Y. IlepBble  mnyOiukanmuu 1O  MCIHOJIB30BAHUIO  3JIEKTPOHHOM
BBIYUCIUTEILHON TEXHUKH JJIsl TUArHOCTUKHU OMYXOJIel TOJIOBHOI'O MO3Ta 1aTUPOBAHbI
1963 romom [26]. B cnenyromum roay ObUIM OMyOJIMKOBaHBI MEPBBIC OOOOIICHHUS
pesynbratoB [27]. [lpu Tommueckoir u nudHepeHInaNbHON TUATHOCTUKE OMYyXOJeH
rojoBHoro mosra y 500 OombHbix B 430 cnywasx (86%) MalMHHBIA JUArHo3
MOJIHOCTBIO COBIAJ C KIMHUYECKHM. YacTHUHOE pPacXOKJIEHUE MEXIAY HUMHU ObLIO
orMedeHo y 58 6ombHbIX (11,6%), monHoe — y 12 (2,4%). IToapoOHBIH aHAIN3 ITHX
pacxoxaeHul BeissBUI X npuuuHbl. B 11 (2,2%) ciayyasx kpaiiHe TSKEII0e COCTOSHUE
0O0JBHOrO HE MO3BOJIWIO COOPATh JOCTATOYHBIM MUHUMYM JaHHBIX, B 24 cilydasX camu
OIyXOJM OTHOCWJIMCHh K KaTerOpuu TPYAHO AMArHOCTHpyeMbiX, B 35 ciydasx (7%)
OomuOKU ObUTH OOYCIIOBJIECHBI HETOYHOCTSIMH B CaMOM JMarHOCTUYECKOW MaTpHIlE, MO
KoTopoit DBM npoBouia mocTaHOBKY auarHo3a [28].

B 70-e roast 3Ti paboTHI MPOOJKATIN MPOBOJIUTHCS yKe Ha 0a3e 0osiee COBEPIIEHHON
BBIUMCIUTEIbHON TexHMKU. Hambosiee axkTUBHBIMU B  HCCIEJOBAaHUSAX ATOTO
Hanpasienuu Obuin O.M. Buposnsackuii, A.M. I'ypaens, A.E. Cemak, U.H. /loBHap,
T.JI. PsabueBa u npyrue. bbuim mosiydeHbl NepBbIE CEpPbE3HbIE PE3YyJbTaThl IO
MCIIOJIb30BAaHUIO METOJIOB MHOTOMEPHOI'O CTAaTUCTUYECKOTO aHalM3a B JUArHOCTUKE
OIyXOJIel TOJIOBHOI'O MO3ra, LEepeOpOBACKYJIAPHON MATONOTMM M HACIEICTBEHHBIX
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3a0oneBaHuii  HepBHOM cuctembl [1, 23, 24, 26-28, 31-34]. Hcnonb3oBaHwue
MaTeMaTUYECKUX METOJIOB B ATUX HCCIEIOBAaHUAX ObLJIO 000OIIEHO B MOHOIpausix
[29, 30]. bonbliias momorip B MPOBEASHUH 3TUX paboT Oblia okazaHa WHcTUTyTOM
matematuku AH BCCP (M.JI. Ilerposuu, [.Il. Kysuemnos, H.C. AOGpamoBuu).
Pe3ynbTaThl, Mony4YeHHBIE B T€ TOJbI, UMEIOT CBOE JaJIbHEWIIEE Pa3BUTHE B HACTOSIIINE
nHu, kak B bemapycu, Tak u 3a ee mpeneramMu. YK€ B NEPBBIX MOJYYEHHBIX
pe3ysibTaTax JOBOJIBHO YETKO MPOCIEKHUBAIacCh JIOTMYECKAsl COTJIACOBAaHHOCTh
MaTe€MaTUYeCKUX BBIBOJOB C OOUICHPUHATHIMH KIMHUYECKUMH MPEICTABICHUIMH,
KOTOpBbIE MOJIYYal0T CBOE MOATBEPKICHUE enle U B U poBoi hopme.

B Hay4HO-MIE€0JOTMYECKOM OTHOIIEHUM OOJBIIMHCTBO ATUX pPabOT MOXHO
OXapaKTepU30BaTh Kak BepU(UKAIIMOHHO-AOKa3aTelabHble, 00benuHAIolmee B cebe
KOHKPETHO-OIMUCATEIIHHYIO KIIMHUYECKYIO u dhopmaabHO-00001IAOIITY IO
MaTE€MaTUYECKYI0 COCTABIISIIOUIME IO JAUMArHOCTUKE W NPOrHO3UpOBaHMIO. Takoe
COUETaHWE  TMO3BOJSIET  OOBEAUHUTH  CTporoe  (popMaabHO-MATEMAaTHUYECKOE
J0Ka3aTeJIbCTBO, BHIPAXKEHHOE B YUCIAX, C KIIMHUKO-JTOTHYECKUM MTOBECTBOBATEIbHBIM
OOBSCHEHHEM Ka)KJOT0 KOHKPETHOro ciyyas 3a0oyieBaHMs. DTH pabOThl C TMOJIHBIM
paBOM MOKHO CUMTAaTh HayajJoOM TMEpPBbIX MCCIECIOBAHUN MO JOKa3aTeIbHOU
menunmHe B benapycu [25].

Crnenyromias BOJHA WHTEHCHUBHBIX HCCIEOBaHWM, MPOBOAMBILUXCS HAa Kadeape, 1o
NPUMEHEHUI0 MAaTeMaTHMYeCKUX METOJOB U BbIUMCIUTEIBHOM TEXHUKH, OblLIa
CKOHLEHTPUPOBaHA HA OCTEOXOHJPO3€ TO3BOHOYHMKA M €ro KIMHHUYECKHUX
MPOSBIICHUSX, MATOJOTUU Tepudepuyeckoil HEpBHOM cuUcTeMbl. bbuio co3gaHo u
000OCHOBaHO HOBOE€ HaNpaBJICHHE B HEBPOJOTUHU, CBA3AHHOE C pa3pabOTKON
000CHOBaHMEM ayTOMMMYHHOU TEOpUU MATOT€HE3a U CAHOTE€HEe3a OCTEOXOHAPO3a U €ro
KIIMHUYECKUX  MPOSABICHHM, a Takke ¢ [PUMEHEHUEM  BBIYMCIHUTEIbHBIX
KHOEPHETUYECKUX METOJIOB HMX paHHen u auddepeHuanbHON JUarHOCTUKH,
MPOTHO3UPOBAHUS BO3HMKHOBEHHUS, TSDKECTHM Te4YeHHss U ucxonoB. Haubonee
AKTUBHBIMU Y4YaCTHUKaMU 3TuUX paloT sBuiuck S.A. Jlynesn, T.K. I'apycroBuy, B.I'.
Jlorunos, JI.A. boropoackas, H.®. Anamuku np. beuin pa3paboTanbl U BHEAPEHbI B
MPAKTUYECKYI0 pabOTy aBTOMATU3UPOBAHHBIE W BBIUYMCIUTENbHBIE CHUCTEMBI IS
MPOTrHO3UPOBAHUS BOSHUKHOBEHUS, paHHEW TMArHOCTHKH, TSXKECTU TEUEHUS U UCXOa,
MOKA3aHUM K XUPYPrUYECKOMY JIEYEHUIO JHMCKOT€HHOIO MOSCHUYHO-KPECTIIOBOTO
paguKynauTa, JUCKOTEHHOTO  CHHJpoMa  “KOHCKOro  xBocta”.  IIpoBemeHo
MaTeMaTUYecKOe MOJAEIUPOBAHUE HEBPOJIOTHYECKUX CHUHIPOMOB OCTEOXOHAPO3a
no3BoHoynuka [2, 3-8, 9, 11, 15, 20, 21], nporHo3upoBaHue 3a00JIEBAEMOCTH
nepupepruueckol HEpPBHOM CHCTEMbl B PAa3JIMYHBIX BO3PACTHBIX W COLMAIBHBIX
rpynnax HaceleHHs] U MPECTOSIIMX U3MEHEHHUSIX YPOBHS 3TOM MATOJOTHMHU C YYETOM
nemorpaduueckux caBuroB [7-8]. JlaHa craTtucTHdYeckas OIICHKa, IOKa3aTelen
XPOHUYECKON MHTOKCUKAIIMU B Pa3BUTUN KIMHUYECKUX MPOSBICHUNA MOJMHEHPONAaTUH
[19]. Pa3paboTansl aBTOMAaTU3UPOBAHHbIE CUCTEMBI MPOTrHO3UPOBAHUSA
BO3HUKHOBEHUS, HCXO0Jla, TSHKECTH TEUYEHUS JUCKOT€HHOW JoMOOcCaKpaabHON
panukynomuenouiieMud [9] U pedeKTOPHO-MBIIICYHBIX TOHHYECKUX PEAKIUH Cco
CTOPOHBI T03BOHOYHMKA [12]; mokazaHa 3QPEKTUBHOCTh TPAKIMH MO3BOHOYHUKA TIPU
HEBPOJIOTMYECKHUX MPOSBICHUAX MOSICHUIHOTO octeoxonaposa (HIITIO), manyanbHOM
TEpanuK U UCXOJI0B ee nmpuMeHeHus [22]. Pazpaborana cuctema omnpeesieHus] MoTepu
BpeMeHHON TpyaocrnocooHoctn npu HIIIIO [7]. Co3mana cucTtema Ompese/ICHUs

MOKA3aHUH K XUPYPrHYECKOMY JICUCHHIO HeBpairuu tpodHuuHoro Hepsa [10]. C
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MOMOILBIO BBIYMCIMTENBHBIX METOJ0B pa3paboTaHbl Takxke auddepeHnnanbHas
JIUArHOCTUKA JUCKOT€HHOI'O0 MOSICHUYHO-KPECTLOBOIO KOPEIIKOBOIO CHUHApPOMA U
onyxoiu, auddepeHnuanbHas AMarHoCTUKa HIIEMHYECKOro MOpPaKeHHs KaydalbHOIrO
OTJieNia CIIMHHOTO MO3ra M “KOHCKOTO XBOCTa” TPHU TPhDKAX MOSCHUYHBIX JHUCKOB [3,
6]. C ux moMomp pa3padoTaHbl METOJbI OIECHKH 3((EKTUBHOCTH TEPBUYHON U
BropuuHOil npodunakruxu HIITIO.

Pe3ynbTarhl MpoBeICHHBIX UCCIICOBaHUI 00001eHbI B MOHOTpadusx [3, 6].
PerpocnekTUBHBIN aHaNIM3 MO MPOTHO3UPOBAHUIO BO3HMKHOBEHHUS JUCKOI'€HHOIO
MOSICHUYHO-KPECTLOBOT0 PAAUKYJIUTA MOATBEPAMI MOSIBICHHE ATOro 3a00JIeBaHUS B
78,4% ciiydaeB U3 KOHTHHreHTa o0cieoBaHHbIX 412 yenmosek [6]. KonmuecTBenHas
OLICHKA yTpaThl TPYAOCIHOCOOHOCTH NPH 3TOM NATOJIOTMM M HMCX0Aa pediieKTopHO-
MHUOTOHUYECKHX PEAKLUN C MOMOIIbIO CIIEHUATIBHO pa3padO0TaHHBIX TaOIUI MO3BOJIUIA
3HAYHUTENIBHO YJIYUIIUTh, YIPOCTHTh U 3HAUYUTEIILHO YTOYHUTH MPOrHO3UpOBaHue [12].
[IpuMeHeHue BBIYMCIUTENBLHON TaOMUUbBl A JudPepeHInanbHOl  AUarHOCTUKH
UIIEMUU KayJajJbHOTO OT/eNia COMHHOTO MO3ra M CHHAPOMa KOHCKOI'O XBOCTa MpH
IpbDKaxX MOSCHUYHBIX MEXIO3BOHOUHBIX JMCKOB IO3BOJWJIO B KOHTHUHIeHTE 95
MAIMCHTOB MOJIYYHTh MpaBuiIbHOE pacno3Hanue B 85,3% [6]. [IpaBuibHas Tonmuueckas
AMarHocThkKa uMena mecto y 86,2% (529 onepupoBaHHBIX OOJBHBIX), JIOKATH3AIUS
aucKa ObuTa Oe301mnbo4yHO onpeneneHa y 71,8% OonbHbIX [5].

JIJisi IpOrHO3UPOBAHUS UCXOJ0B PEPIIEKTOPHBIX U KOPEIIKOBBIX CUHAPOMOB IIEHHOTO
OCTEOOHJIpO3a M OIEHKH TKeCTH ux TeueHuss oOcneqoBaHo 403 OOJbHBIX,
MpaBUJIbHBIA MporHo3 yctaHoBieH B 80 u 87/% B MammHHOM # TaOIUYHOM
ucnojgHeHun cootBeTcTBeHHO [11]. Oco0Ooe BHUMaHuWE yaenseTcs pa3paboTKe
CHEeUaTU3UPOBAHHBIX aBTOMAaTU3UPOBAHHBIX CUCTEM MPOrHO3UPOBAHUS
BO3HUKHOBEHUS, TEUEHHs, HUCXOJa M paHHEW JAMAarHOCTUKU UEPBUKAIBHOM U
JroMO0caKkpanbHON pagukynomuenoutiemun [16-18]. Db hekTHBHOCTS ITHX CHUCTEM C
MIPUMEHEHUEM BBIUMCIUTEIbHON TEXHUKU cocTaBmia 82%, B TaOJIMYHON peanu3aiiuu —
80,3% [18].

B 00BIYHBIX TPaIULIMOHHBIX KIMHUYECKUX YCIOBHIX TUArHOCTHKA U MPOrHO3UPOBAHKE
HCXOJI0B BEPTEOPOreHHbIX MIIEMUYECKUX HAPYIIEHU CIIMHATBHOIO KPOBOOOPAILIEHHUS
KpailHe  3aTpyAHeHbl. Vcrnonp30BaHME  aBTOMATU3UPOBAaHHBIX  CHCTEM  JAeT
BO3MOXHOCTb YNPOCTUTh W YTOYHHUTH ONTHUMAJIBHBIA KOMIUIEKC JIEYEOHBIX H
peadbWINTallMOHHBIX MEPONPUATUN, KOJIUYECTBEHHO ONpenenuTh 3(P(GEKTUBHOCTh
NpoBOAUMMON Tepanuu. bonee Toro, ¢ HUX TOMOIIBIO MOXHO OIpPEACIHUTD
1eJeCO00pa3HOCTh ~ XUPYPrHUECKOro  BMEIIATENbCTBA, MPUYEM C  yKa3aHHUEM
BEPOSITHOCTHOM OICHKH ero Y deKkTHBHOCTH [9)].

VYuuThiBasi MNEPBOCTENEHHYIO BaXXHOCTh MNPEAYNPEXKACHUS OCTPbIX HAPYIICHUH
MO3rOBOT0 KPOBOOOpaIEHUs, MPOPUITAKTUKN UX PELUUIUBOB, HA Kadeape HEPBHBIX U
HEHpOXUpPYprudeckux 0ojie3Hel ocoboe BHUMaHUE YAENSAETCS MPOTHO3UPOBAHUIO UX
BO3HUKHOBeHUs! [34] W BBI3BAaHHBIX HMMHU PAHHUX OCIIOKHEHHH, OT KOTOPBIX B
OOJIBIIIMHCTBE CIy4aeB HAcTymaer cMmepTenbHbld ucxox [13]. Marepuanom 3THX
UCCIIEIOBAHUM CIYKWIM KIMHUYECKHE U KaTaMHECTHYeCKHue JaHHble 261 GoibHOTO
(146 OonbHBIX ¢ wunieMudyeckuM HH(papkrom wmosra, 115 — ¢ remopparuyeckum
uHCyabTOM). KOoHTponbHas rpymma coctosuia u3 250 OOJBHBIX ¢ HE OCIOKHEHHBIM
uHcyabToM (58 ¢ remopparnveckum u 192 - uireMuyecKuM UHCYIbTOM). [IprudnHamu
CMEpPTH MNpu HIIeMUYeckoM wuHcynbre B 60% Obui TpomMOO3bl M 3MOONHH

nepupepruueckux U JerouHou aprepuid, 29,4% - BbipakeHHbI oTek mo3ra, 10,6% -
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MH(}APKT MUOKApAa; MPU TeMopparndeckoM UHCyabTe B /9,4% cinydaeB - OT NpopbiBa
KpOBHU B kenyaouku mo3ra, B 10,3% - BblpakeHHBIH OTEK MO3ra, TMIIEPTEH3HMOHHO-
ruaponedaInueckuil CMHIPOM, a Takxke TPoMOO3bl U 3MOOIMHN BHEMO3TOBBIX apTEPHil.
Jluarno3 Bepuduiuposan Ha ayrorncun y 147 (56,3% ) ymepmux; JeTaabHOCTh MPHU
reMoOpparuueckoM HHCynbTe cocTaBmia 59,1% (68 uvenoBek), NpuU HIIEMUYSCKOM —
58,2% (85 wuenomek) [13]. OmpeneneHHY0  CIOXHOCTb  MPEACTABISCT
nuddepeHunanbHas JUAarHOCTUKA IICEBIOTYMApO3HOTO MH(EKIMOHHO-
aJJIEPTUYECKOr0 CTBOJIOBOTO JHIIE(anuTa M OMYXOJIW FOJOBHOIO MO3ra; HaMH Obuia
npeioxeHa qudGepeHimanbHas dKCIpecc-IMarHocTiKa 3Tux 3adoneBanuii [14].
PaGoTbl cBsi3aHHBIE C TNPUMEHEHHUEM BBIYUCIUTENBHOM TEXHHUKH MPOJOJIKAIOTCH,
COBEPIIEHCTBYIOTCS  MCIOJIb3yeMble MaTeMaTHUYEeCKUE METOAMKH, 3aKOHYCHHbIE
pa3pabOTKKU BHEAPSAIOTCS B IPAKTHUKY.

B coBpeMeHHBIX YCIOBHUSIX, KOIJla METOJAbl JAMArHOCTUKUA CTaHOBSTCS Bce Ooree
COBEPILIEHHBIMH, JIEUeHHE U NPOo(UIAKTHKA TPeOYIOT BCce OOJbIlIE TaHHBIX O KaXIOM
KOHKPETHOM OO0JIbHOM, TpeOOBaHMs K IPOrHO3Y YBEJIMUYMBAIOTCS, 00beM UH(pOpMAIIIH,
KOTOpbI Bpadyy HEOOXOIMMO YCBOMTh M TPUMEHHUTh Ha MpPaKTUKE C OOJIBIIUM
YCKOpPEHHEM Bo3pacTaeT. BO3MOKHOCTH M CHOCOOHOCTH €CTECTBEHHOIO WHTEJIEKTa
paboTaroT Ha npenene. B 3THX ycnoBUsAX MCHOJIB30BAHHE BO3MOXKHOCTEH (POpMaTIbHO-
MaTE€MaTUYECKOI0 UCKYCCTBEHHOTO MHTEJUIEKTA BHIYUCIUTEIbHON TEXHUKH - PeallbHas
1 HenszOexHass HeoOXoAuMOCTh. Ha momoIs €CTECTBEHHOM aHalloroBoil oOpaboTke
MEIUIMHCKOH HMHPOpMALMM OPUXOAUT LHUPpOBas, KOTOopas BHEApSETCS B
MOBCEAHEBHYIO PA0OTy MpaKkTUYECKOro Bpaya. [IpuMeHeHHe aBTOMAaTH3MPOBAHHBIX
MPOTHOCTUYECKUX CHCTEM JAaeT BO3MOXXHOCTb MAaTeMaTHYEeCKH OOOCHOBATH pOJIb
MaTOr€HHBIX (PAKTOPOB 3a00IEBaHUS.

B Hammx MHOTOJIETHUX UCCJEI0BAHUAX KOHKPETHO MMOKa3aHa Ta HEOLIEHUMAasl TOMOIILb,
KOTOPYIO MOXKET OKa3blBaTh MPUMEHEHHWE MATEMaTUYECKUX METOJOB U COBPEMEHHOM
BBIUUCIUTEIBHON TEXHUKHM B TIOBCEIHEBHOM MpakTHUeCKol pabore Bpaya-
HEBpOMATOJOra MO  COBEPUICHCTBOBAHWIO  JUArHOCTUKM  HEBPOJIOTMYECKUX
3a00eBaHuil, MPOTHO3UPOBAHUIO UX BO3HUKHOBEHHS, OCIOXXKHEHHMH M ucxona. U kak
CJIEICTBUE€ 3TOr0 — CHIKEHHE 4YacTOThl 3a00JIeBaHUW HEPBHOW CHCTEMBI U HX
peuuIUBOB, TOBbIIIEHHEe J(P(OEKTUBHOCTH U  PEHTAOETBHOCTU JIEUEOHBIX W
NpOPUIAKTUYECKUX MEPOTPHUSITHI.
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