YK 616:519.7;004.89;004.942
HEHPOCETEBASI CUCTEMA 3KCIIPECC-TUATHOCTUKHA
CEPJEYHO-COCYJUCTHBIX 3ABOJIEBAHUI

JLH. Acnuyxuii A.A, [ymnep, A.H. lonewyx, K.B. bocoanos, @.M. Yepenarnos

[Tepmckuil rocy1apCTBEHHBIN YHUBEPCUTET
Ilepmckas rocyiapcTBeHHass MEIULIMHCKAs akageMus UM. akagemuka E.A. Barnepa
IlepMcKHil rOCY IapCTBEHHBIN NIEJarOTHYECKUNA YHUBEPCUTET
I'pynna komnanuii UBC, r.Ilepmb

yasn@psu.ru

BBenenune

3aboneBaHus CepAEYHO-COCYIUCTOM CHCTEMBI, MIPEXkKAE BCETO XPOHUUECKasl CeplieuHas He-
JI0OCTaTOYHOCTb, MIIEMUYECKass OOJE€3Hb cepila U apTepuanbHas TMIIEPTEH3US, SBISIOTCS OC-
HOBHOM TIPOOJIEMOIl 3IpaBOOXpaHEHUSI SKOHOMUYECKH Pa3BUTHIX CTpaH U OyJET TaKOBOH B Te-
yeHue Ommkaimmx 50 net. B cTpykType o01ieil CMEpTHOCTH HaceNeHUs AT 3a00JIeBaHUs SB-
JSIFOTCS IPUYMHOI O0Jiee MOIOBUHBI BCEX CITydaeB.

OnHOM U3 NPUYMH CIOXKUBIIEHCS CUTYallUu SIBJISIFOTCSI HEBO3MOXKHOCTh M HEXXEJIAHUE JII0-
Jieil TPOBOAMTH PAaHHIOI AMATHOCTUKY — TPAaTUTh CBOM BPEMsI U JECHEKHBIE CPEJICTBA Ha JUJIH-
TeJbHBIE U BEChbMa JIOPOTOCTOALINE 00CIETOBAHMS.

B apcenane coBpeMeHHONW MEIUIMHBI €CTh HeMano 3(G(EKTUBHBIX JUArHOCTUYECKUX
CPEJICTB, OJITHAKO YacTh U3 HUX MHBA3MBHA, OMACHA JUIS MAllMEHTA, a YacTh JOCTaTOYHO CIIOKHA B
AKCIUTyaTall U MMEEeT KpaliHe BBICOKYIO IIeHY. BOJBIIMHCTBO 3THX CPEACTB AOCTYIHBI JHILIb
MHOTONPO(UIBHBIM TOCIUTAISAM U KPYITHBIM, KaK MPaBUI0, KOMMEPUYECKUM MEIULMHCKUM IIeH-
TpaM U HEAOCTYITHbI OCHOBHOM Macce HacelIeHHUs.

VYuuTeiBasgs MacmTaObl HAJABHUTaIOMICHCS «HEMH(EKUMOHHOW MaHAEMHUW» CepAeYHO-
COCYIMCTBHIX 3a00JICBaHH COBPEMEHHAsI MEIUIINHA, OCOOCHHO Ha YPOBHE €T0 MEPBUYHOTO 3BEHA
— TEpaneBTUYECKOT0 YYacTKa, HYXKAAeTCs B BOOPYKEHUH HEJOPOTUMHU, OE30MaCHBIMHU JIJIs TTAIH-
eHTa, YQ(PEKTUBHBIMH U HAJACKHBIMH MHCTPYMEHTAIbHBIMU CPEACTBAMH JJIsi CBOEBPEMEHHOTO,
10 BO3MOXXHOCTH, MaKCHUMaJIbHO PAaHHETO BBIABICHHS HanboJiee pacpocTpaHeHHBIX (GopM cep-
JeYHO-cocynucToi maronoruv. ONHUM U3 MyTeW CO3/1aHUS TaKOTO MHCTPYMEHTApHs SBISETCS

MIPUMEHEHNE HEUPOCETEBBIX TEXHOIOTHIA.
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[lepBbie TOMBITKA CO3JaHUS HEUPOCETEBBIX TUATHOCTUYECKUX CUCTeM OTHocsTcs K 40-50-
M 1T. XX B., T.€. Cpa3y IOCJE MOSBJICHUs] OCHOBOMoJararomux pador Y. Mak-Kanoxka, VY. ITut-
Tca, @. Po3enbnaTTa, 3a/105KUBIINX TEOPETUUECKIE OCHOBBI HEHPOCETEBBIX TeXHONMOTUH. OTHAKO
NPaKTUYECKOE MPUMEHEHUE TaKUe CUCTEMBI Ha4aJId HAXOIUTh TOJIbKO B 1980-90-x rr.

Criucok obnacteld MEAMIMHBI, B KOTOPBIX HAYalld NPUMEHSITHCS HEHPOCETEBBIE TEXHOJIO-
TUH, Ype3BbIUaliHO OOIIMpEH U poaosnkaeT pactu. ConuiHble 0030pbl CBUACTEILCTBYIOT O IEp-
CHEKTUBHOCTH 3TOT0 HAYYHOTO HampaBieHus. J{ns o0yueHuss HEMpOHHBIX CETel MPUBJICKAIOTCS
caMble pa3HOOOpa3Hble JaHHbIE [1] — aHaMHe3, KIMHUYECKUH OCMOTp, pe3ysIbTaThl JlabopaTop-
HBIX TECTOB U CIIOKHBIX (DYHKIIMOHAIBHBIX METO/IOB. TeM HEe MeHee, TOYHOCTh KOMIBIOTEPHOU
MIOCTAaHOBKHM TMAarHO30B peako npesbimaeT 70-75%, a 10 mOBCEMECTHOTO MPUMEHEHUS HeHpoce-
TEBBIX IMATHOCTUYECKUX CUCTEM JEJIO TIOKA HE JOXOJIHUT.

[enpro HacTOsIICH PAOOTHI SBISIETCS CO3AAHKUE JEMOHCTPAIIMOHHOTO MIPOTOTHUIIA HEHPO-
CETEBOM JIMarHOCTUYECKOW CHCTEMBI BBISIBICHMSI CEPJICYHO-COCYAUCTHIX 3a00IeBaHM, POBEIE-
HUE €€ NCCIEA0BAaHUI U ONTUMHU3aLHUN JOCTHKEHUE IPUEMIIEMO BBICOKOM TOUHOCTH TOCTAHOBKHU
JMarHO30B HA OCHOBAHMHM MHHUMAJIBHOTO KOJIMYECTBA BXOJHBIX MAapamMeTpoOB, JUIsl MOTYyUECHHS
KOTOPBIX HE TpeOyeTcs MPUMEHEHHs CIeUaTU3UPOBAHHBIX MEAMIMHCKUX MPHOOPOB U 000py-
JIOBaHMSL.

MarepuaJbl 1 METOIbI

Heiiponnsie cetu, kak uszBecTHO [1, 3], BO MHOTOM 3aMMCTBYIOT CBOIO CTPYKTYpy H
INPUHIUIB padOTHl OT KOPBI TOJIOBHOTO Mo3ra. Takke Kak U MO3T OHM 00y4aroTcsl Ha IpuMe-
pax, B3SITBIX U3 KU3HU, U3BJICKAIOT U3 HUX 3HAHUS U KOAMPYIOT 3TU 3HAHMS, KaK U B MO3re — B
BH/JIC CHJI CHHANITUYECKUX MEKHEUPOHHBIX CBs3ei. [locie o0ydeHust 1 TeCTUpOBaHMs HEHPOCeTH
CTaHOBSTCS MaTeMaTUYECKHUMH MOJEISIMHU PacCMAaTPUBAEMBIX MPEIMETHBIX oOsacTell. ITO 3Ha-
YUT, YTO HAJ HUMH MOXHO CTaBUTb BHUPTyajbHbIE HKCIEPUMEHTHI, U B 3TUX 3KCIEPUMEHTaX
HEHUpOHHBIE CETH OyIyT BeCTU ce0d TOYHO TaK XKe, KaK MOJEIUpyeMas UMHU NpeaMeTHast 00-
JacTb. MOXHO TakKMM BUPTYaJbHBIM CIIOCOOOM HCCIIENOBAaTh MPEIMETHYIO 00J7acTb, BBISBIATH
3aKOHOMEPHOCTH MPEeIMETHON 00JacTH, perarh IpakTHUECKHUe 3a7aud, TaKhe KaK MPOrHO3HPO-
BaHME MOBEJICHHS MPEIMETHON 00JacTu (IIPOTHO3UPOBAHUE PA3BHUTHS 3a00JI€BaHMs), pa3padoT-
Ka ¥ ONTUMH3AIHNS BO3ACUCTBUS HA MPEIMETHYIO O0JIACTh C LENBIO MOyYeHHs Hy)KHOTO d(hdek-
Ta (W37e4eHre OOJIPHOT0), AMATHOCTHKA COCTOSHUS TPEIMETHOW 00JacTH (IMarHOCTHKA CO-
CTOSIHHS 3[0pOBbs MarnuenTa) u ap. [3].

[Tpu popMupoBaHUN HEMPOCETEBBIX MaTEMaTHUECKUX MOJEJel O0JbIIoe 3HaUeHUE UMe-

eT BbIOOp 3HAUMMBIX BXOAHBIX MapaMeTpoB, T.€. TEX MapaMeTPOB MpPEeIMETHOW 00sacTH, KOTO-



pBI€ OKa3bIBAIOT BIMSHHUE HA PE3YJIbTAT MOJEIMpOBaHus. Perenne Bonpoca 0 ToM, Kakiue HMEH-
HO CUMITOMBI U ITapaMETphl NMAIMEHTa OKa3bIBAIOT PElIaloIlee BIUIHNE Ha IOCTAHOBKY JUarHoO-
3a 3a00J1eBaHMsI CEPIEYHO-COCYMCTON CUCTEMBI HE Mpe/cTaBiseTcs: oueBUIHbIM. [losTOMy Ha
HAyYaJIbHBIX CTaIUsIX (OPMHUPOBAHUS MATEMAaTHUECKOM MOJENH BHIOMPATIOCh MAKCUMAIbHO BO3-
MOYKHOE KOJHMYECTBO MapaMeTPOB, XapaKTEPU3YIOMUX IMAlMEHTa, U CIIOCOOHBIX OKa3aTh BIIHS-
HUE Ha ero auarto3. C Ipyroil CTOPOHbI, Mpecieays 1edb CO3JaHus CIEeBON U JOCTYIMHOM IS
MacCcOBOT'O NMPUMEHEHHs] CUCTEMBI HKCIPECC-IUarHOCTUKH, BO BHUMaHUE MPUHUMAIIUCH TOJIBKO
HanOoJiee OCTYIHBIC JaHHBIC, U MOJYYSHHUS KOTOPhIX HE TpeOyeTcsl MpUMEHEHHs CIelHalb-
HBIX METOJIOB 00CIIeTOBaHUS TTALMEHTA.
bbutn cocTaBieHbl aHKETHI, COJIEpKAILUE CISAYIOIINE JaHHbIE!

X1 — Jlata poskaenust: yuciao+(mecsir-1) x 30,5.

X2 — Bospacr, ner.

X3 — [om: 1. Mysxckoit, 2. JKeHCKHiA.

x4 — et Bosoc: 1. bonaun, 2. lllateH, 3. bproHeT.

X5 — I'pynna pucka: 1. Mysxckoit non crapiie 5571et, 2. XKenckuit mon crapmie 65 ner, 3. B

IIPOTHBHOM CITy4ae.
X6 — Opprka: 1. Her, 2. Ilpu ¢us. nanpstxenuu, 3. [lpu ¢us. HanpsHKeHUH, pa3roBoOpe WIH
MIOKOE.

X7 — IIpuctyns! yayuiss o Houam: 1. [la, 2. Her.

X8 — Cepnuebuenus: 1. Jla, 2. Her.

X9 — Omryienue mynibcayu B Apyrux yactsax tena: 1. Jla, 2. Her.

X10 — bonu nim quckoMgopt B rpyanoii kinetke: 1. Ects, 2. Her.

x11 — Jlokamm3anusa 6omu: 1. OOnacTe cepania Wid HIKHEH W CpeHel TpeTH TPYyAHWHBI, 2.

Hpyrue obnactu rpyaHo# kietku, 3. Her 6omeii.
X12 — Ilepuoanunocts Ooneit: 1. [IpuctynooGpasusie, 2. [loctosuusie, 3. Her Oonei.
x13 — Xapaxkrep 6onm: 1. [laBsmiue, cxxumaroniue, xry4due, 2. Komrorue, HOoI#e, pexyIine,
3. Her Oouneii.
x14 — Uppanuanus Ooneii: 1. B neByto pyky, IeByto JIonaTky, 00e JOmaTKu, JIeBOe MIIeyo,
2. B npaBy1o nosioBUHY TpyaHO# KieTky, 3. Het uppaguanuu, 4. Her Ooneil.
X15 — IlpoBokanus Goneii: 1. dusnveckas u SMOIMOHANIbHAS Harpy3ka, 2. boib Bo3HUKaeT B
nokoe, 3. [Ipu nmurensHOM HEY100HOU TI03¢, 4. Het Goutei.
x16 — InurensHOCcTh 60neit: 1. Menee 10-tu munyT, 2. bonee 10-tu munyT, 3. Het Goneii.
x17 — CumnTombl, conpoBokaatoniue 0omb: 1. XomoaHbIi TOT, YyBCTBO CTpaxa, OTBIIMIKA U

(wm) yaymse, 2. Huuem He conpoBokaatores, 3. Het 6oueii.



X18 — CpenctBa mnst kynupoBanusi 6oneit: 1. [Ipekpamenue ¢puzndeckoil Harpy3ku, mpueM
IpenapaToB HUTporaunepuna, 2. [IpunsaTre ynoO0HOM M0O3bl WM MaccaXk IPyAHON KIIETKH,
MpHEM Baluoja, KOpBalIoida WIH APYTHX MPOTHBOBOCHAIUTENBHBIX CpeacTB, 3. Het 6o-
JIEH.

x19 — CxopocTth neiictBus npenapatos: 1. JIo 5-Tu MUHYT TIOCTie TpHEMa HUTPATOB, MIPEKpPa-
meHus1 Harpysky, 2. Jloneme, 3. Het Gornet.

X20 — Ourymienue «nepedoen» B padote cepaua: 1. la, 2. Her.

x21 — Orexu: 1. Ects, 2. Her.

X22 — Kamrenb ¢ MOKpoToii ¢ mpumechbio kposu: 1. Ecte, 2. Her.

X23 — Dnu30/bl TOJOBOKPYKEHHSI, IOTEPU CO3HAHUS, «MEJIbKaHHUsI MYIIEK Mepes riazaMuy,
«ryMm B ymax»: 1. Ecte, 2. Her.

X24 — T'onosuas 6omnb: 1. EcTh, 2. Her.

X25 — UyBcTBO TshKecTH B mpaBoM noapedepse: 1. Ects, 2. Her.

X26 — UysctBo xaxnpl: 1. Ects, 2. Her

X27 — bonu B cyctaBax: 1. Ects, 2. Her.

X28 — Jluxopasaka B TeueHue nocneanero mecsma: 1. Ects, 2. Her.

X29 — Hagaio 3a6oeBanwust: 1. 3a0oneBanue ObUIO BRISABICHO paHee, 2. 3a001el ocTpo.

x30 — O6pamenue 3a moMonipio: 1. Bpau BbI3BaH MOCTOPOHHUMHU JIMIIAMU WJIH B OOIIIECTBEH-
Hoe mecto, 2. Ha cmyx0y I'CCII (I'oponckyro cranmuio ckopoit nmomomn), 3. K ygactko-
BOMY WJIM YAaCTHOIIPAKTUKYIOIIEMY Bpauy.

x31 — 3aboneBanuto mpeamectBoBasno: 1. dusnyeckas WM SMOLMOHAIbHAs Harpyska, 2.
VYnorpebiienue ankorois, 3. BocnanuTtensHble, MHPEKIIMOHHBIE T BUPYCHBIE 3a00JI€BaHUS,
4. [ToBeIlIeHUE caxapa B KPOBU WJIM MOBBIIICHHE apTepUaAIbHOTO AaBiieHus, 5. Hudero.

x32 — O6pazoBanue: 1. HauanbHoe, 2. Briciiee unu cpeaHee crieluaibHOE.

X33 — Pon nestensHOcTH: 1. @usnueckuit Tpyn, 2. YMcTBeHHas pabora, 3. Hepaborarommuid.

X34 — Hounble cmeHbl, koManaupoBku: 1. Ecte, 2. Her.

x35 — Kypenwue: 1. Perymspuoe, 2. Heperynsipaoe, 3. He kypwur.

x36 — Ynotpebnenue ankorons: 1. 3amoitHoe mbsHCTBO, 2. PerynsapHoe, 3. Dnuzoanueckoe
WJIY TIOJHBIN OTKAa3.

x37 — 3noynotpednenne yaem, kode: 1. Jla, 2. Her.

x38 — Ynorpebiienne HapkoTukoB: 1. BHyTpeHHuU# npueM HapKOTUKOB, 2. HapyXHbIH ipriem
HApKOTUKOB, 3. Penkoe ynorpebnenue, 4. [lonHoe HeynoTpeOneHue.

x39 — ColmoieHne runoxosiectepuHemMuyeckyto auery: 1. Her, 2. la.



x40 — 3ansatue pusmueckoit Kynprypoid: 1. [IpodeccrnoHanbHbIi CIIOPTCMEH B CHIIOBBIX BHJIAX
criopta, 2. 3aHuMaeTcs Gu33apsAKON WM HEMHOTO JIETKUM criopToM, 3. CriopToM u (husu-
YECKOM 3apsAIKON HE 3aHUMAETCS.

X41 — Hanuuune y KpoBHBIX pojcTBeHHUKOB 3aboneBanuii CCC: 1. Ects, 2. Her.

X42 — Hannuaune y manueHTa(Mim KPOBHBIX POJICTBEHHUKOB) TUTIEPTOHUYECKOM OOJIe3HH:
1. 1a, 2. Her.

X43 — Hannuue y nanueHTa (MM KPOBHBIX POJACTBEHHHKOB) CaXapHOTO AuadeTa:
1. l1a, 2. Her.

X44 — [lepeHeceHo 0CcTpoe pacCTPONCTBO MO3TOBOIO KPOBOOOPAIIIEHHSI B aHAMHE3E:
1. 1a, 2. Her.

X45 — [lepenecensl kapauoxupyprudeckue Bmemiarenscta: 1. Jla, 2. Her.

X46 — Hanuuune Bapuko3Hoi 6one3nu, TpombodaeduTa: 1. [a, 2. Her.

X47 — Beipakenue ymna: 1. CriokoitHoe, Bo30yx)acHHOE, 2. CTpaganpueckoe, MackooOpasHoe.

x48 — Tenocnoxenue: 1. Hopmoctenndeckoe, 2. ['unepcrennyeckoe, 3. ACTEHHUECKOE.

x49 — Poct(Mm).

x50 — Bec(kr).

x51 — Unneke maccsr Tena (MMT). UIMT=Bec(kr)/Poct?(m).

x52 — Hanuuaue oxupenus mo abgomuHabHOMY THIy: 1. EcTh, 2. Her.

x53 — Ionoxxenue B moctenu: 1. BeiHyxaennoe cuasuee, 2. [lomoxkenne oObdHOE.

X54 — Oxpacka KOXHBIX TOKPOBOB M BUANMBIX cln3ucThIX: 1. Koxka OienHas, akpolmaHos,
a1 y3HbIA TMaHO3, THTIEpEMUS JTUIIA, )KenTyXa, 2. Koxa OneaHo-po3oBas.

x55 — Ilynbcanus connbix aprepuii: 1. Ects, 2. Her.

x56 — HaOyxanue sspemubix BeH: 1. Ects, 2. Her.

X57 — Oreku: 1. ['eHepanu3oBaHHbIE OTEKU W/WUIM OTEKHU CTOIBI, ToJeHH, 2. HeT oTekos.

x58 — Ilanpnanus mynsca: 1. Heputmuunsiil mysbe, 2. PUTMUYHBIN MyJibC.

X59 — Yacrota mymbca (yaapsl B MUHYTY).

x60 — Ilepkyccus cepama: 1. 'panunia cepama pacimpena BieBo, 2. He pacuupes.

X61 — Hannuwue rymoB B cepaie: 1. Ecte, 2. Her.

X62 — [NaTtomornyeckue 3-x wiennsle puTMbl: 1. EcTh, 2. Her.

X63 — Hepurmuunsie Tons! cepana: 1. Ects, 2. Her.

X64 — Ocnabnenue 1 Tona Ha Bepxymike: 1. Ects, 2. Her.

X65 — AKIIEHTBI BTOpOro ToHa Ha ocHoBaHuu: 1. Ecth, 2. Her.

X66 — Pacmierienue (paznBoenue) TonoB cepana: 1. Ects, 2. Her.

X67 — HopmanbHas ayckyneTatuBHas kaptuHa: 1. [la, 2. Her.



X68 — AyckynbTanmst Jierkux: 1. Braxkaple XpUIbl HaJl BCel MMOBEPXHOCTHIO JIETKUX, 2. Biak-
HbIC HE3BYYHBIC MEJIKOITY3bIpUaThie XPHITBI B HIDKHUX J0JIX, 3. XKecTkoe Be3WKyIsIpHOE
npixanue, 4. HopmanbHoe apIxaHue.

X69 — [Manemamnus neyenu: 1. YBenuueHue mmeueHu ecrs, 2. Her.

X70 — Tonometpust AJl. Cucronmuueckoe naBieHue (MM.pPT.CT).

X71 — Tonometrpust AJl. JInacronuaeckoe naBjieHue (MM.PT.CT).

B ankere mpenycMaTpuBalIHCh JEBATH BO3MOXKHBIX JHMAarHo30B 3a00JieBaHUM CepieyHO-
cocynucToi cucteMsl: Y1 — umemuueckas 0oJe3Hb cepana; y2 — HHPapKT MHOKapAa; y3 — cTe-
HOKapaus cTaOwibHas; y4 — CTEHOKapIusi HecTaOMIbHas, Y5 — apUTMHN U OJIOKabI cepaia; Yo
— XpOHHMYECKasl CeplieuHas HeJOCTaTOYHOCTh; Y7 — runepToHnYecKas 00ye3Hb; Y8 — skcTpacuc-
ToJMs; Y9 — MepLaTesbHas apUTMUS.

Bpau B Ka)X10M KOHKPETHOM CIIyyae MPHUCBAaUBaJ BEPOSTHOCTh HAJINUUs 3a00JIeBaHUS y Ha-
nuenTa no mkane ot 0 go 100 6annos. [Ipuuem aHKETUPOBAHUIO MOABEPTAIUCH OOJIBHBIC, Y KO-
TOPBIX JMArHo3 ObUI NMOATBEP’KACH YETHIPbMS KPUTEPUSMM: TUIUYHAS KIMHUYECKas KapTUHA;
OKT — nuarnoctuka; 1abopaTopHble TECThI; KOpoHaporpadus.

Takum 00pa3oM B MepBOHAYAILHOM HCIIOJHEHUHM HEHMpOHHAs ceTh uMena 71 BXOAHBIX HEH-
POHOB ISl BBOJIA JAHHBIX O MALMEHTE U €ro CUMIITOMOB 3a00J1€BaHUS U 9 BBHIXOAHBIX HEHPOHOB

JUTSl BBIBOJIA TMArHo3a narueHTa (cm. puc. 1).

Y, (Mmemudeckast 60JIE3Hb Cepama)

Y, (MudapkT MuOKapa)

¥, (Crenokapmust)

Puc. 1. Cxema paGoThl HEWPOCETEBOM TUAarHOCTUYECKON CUCTEMBI

Bcero 6bu10 3amonHeHo u oOpabotanHo 116 aHKeT, mpuYeM aHKETUPOBAHHIO TOBEpra-
JHCh HE TOJIBKO KapAHOJIOTHYecKue OOJIbHBIE, HO M CTaTUCTHI, Y KOTOPBIX CUMITOMBI 3a00J1€Ba-
HUSI CUCTEMBI KPOBOOOpAIllEHUs] OTCYTCTBOBaIM. M3 BCcero MHOXKeCTBa aHKET ObUIM C(HOPMUPO-
BaHbl MHOKECTBA MPUMEPOB I O0YUYCHHS M TECTUPOBAHMs HEHMpPOHHOW ceTu. MHOXKECTBO Tec-

TUpyomux npuMepos coctapiisio 10% ot obOyuaromero. [IpoekTupoBanue, o0ydeHne, TECTH-
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pOBAaHME HEMPOHHOW CETH M BUPTYaJbHbIC SKCIIEPUMEHTHI HaJ HEMPOCETEBOM MAaTEMATHYECKOM
MO/ICITBIO BBIMOJIHSIIMCH C IIOMOIIBIO HelipomnakeTa [2].

[IpuBenenHas Ha puc.l cxema SIBISETCS KJIACCUYECKOM M MCIOJIb3YETCSd BO MHOTUX HEHpPO-
CETEeBBIX UArHOCTHYECKHX cucTteMax [1]. Hamu Obl1 ompoOoOBaH M yCHENIHO MPUMEHEH TIPHUEM,
MO3BOJIUBIINN YBEITUYUTh TOYHOCTh MIOCTAHOBKHU JUArHo3oB B cpeaneM Ha 5 — 10%. CyTtb npue-
Ma 3aKJIIoyanach B TOM, YTO JUIsl KQXKJIOTO AMarHo3a noAdupanack CBOs HBMPOHHASI CETh C OJTHUM
BBIXO/JHBIM HelpoHoM. Takum 00pazoMm, B HAIIUX IKCIEPUMEHTAX yYacTBOBAJIO 9 HEHPOHHBIX
cerei. OnTUMHU3ALMS HEUPOHHBIX CEeTEel MpHBeia K TOMY, YTO B OKOHYATEJIbHOM BapHaHTE OHU
OTJIMYAJIMCh CBOEH apXUTEKTYPOH, T.€. pa3JIUYHBIM KOJIUYECTBOM BXOIHBIX HEMPOHOB, CKPBITHIX
CJIOEB U KOJINYECTBOM HEMPOHOB B CKPBITHIX CIIOSIX, a TAKXKE TUIAMHU aKTUBALMOHHBIX (DYHKUIUN
[3]. Kpome Toro, HEHpOHHBIC CETH OTIMYAIMCH 3HAYUMOCTHIO BXOIHBIX MAapaMEeTPOB, T.C. IS
IOCTaHOBKH OJIHOTO JMAarHo3a BaXKHOE 3HAYCHHE MMeEJI OJIMH KOMIUIEKC CUMIITOMOB, a JJISI IO-
CTAHOBKH JPYTOro JMAarHo3a — JIPyroi. 310 B KOHEYHOM HTOTE MO3BOJUIO M30aBUTHCS OT HE-
3HaYUMBIX [1apaMeTPOB, OCTABUB IS KaXKIOW HEHMPOHHOMN ceTu HanboJiee Ba’KHbIE BXOJHBIC Ma-

pPaMETPLI, UTO TAKIKE IIPUBECJIO K HOBBIMNICHUIO TOYHOCTHU JUarHOCTUYECKON CHCTEMBI.

Pe3yabTaThl Hcc/ie0BaHUSA, 00CYK/IeHUE U BHIBO/bI
Kaxxnas u3 HepoHHBIX ceTeil, rmocyie 00y4yeHus: ¥ ONTUMHU3ALUH, TOABEPraiach TECTUPOBAHUIO
Ha IpUMepax, KOTopble He ObUIH 3a/1eiicTBOBaHbI B 00yueHnr. HaumeHsbIyto cpeHeKBaApaTuy-
HYIO MIOTPEIIHOCTh MEXKITy (paKTHIECKUM JMArHO30M M IIPOrHo3oM cetd € = 3% mnokasana cers,
craBsmas auarno3 «Mmemudeckas 601e3Hb cepauay», Hauxyamuii pesyisrar € = 45% noxasa-
Ja ceTh, cTaBsmas quarano3 «Mudapkt Mmuokapaay. ['McTorpaMMel, rpadiaecKu TTOKa3bIBAIOIINC
COOTHOIIEHHE MEXTy (PaKTUYECKUMHU U MTPOrHO3HBIMU 3HAYEHUSIMU AUATHO30B JAJIsi 000UX Kpaii-
HUX CITy4yaeB, MpUBEEHBI Ha puc. 1 a, 6. JlaHHbIE O MOTPEIIHOCTH MOCTAHOBKH TMarHO30B BCEMU

HEHPOHHBIMHU CETSAMHU CBE/IEHBI B Ta0II. 1.

Hmemuveckan GostesHs Hudgaprr muoxkapaa

B paxTiMecknii pe3ysTar B dagTiTecKIi peayIsTaT
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Puc. 1. CootHomeHne ¢pakTUUECKUX U MMPOTHO3HBIX IMarHO30B 3a00IeBaHU
JUTSL JIGCATH TECTOBBIX IPUMEPOB (a, 6)
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Tab6muma 1
CpeaHexkBapaTUYHasi NOTPEIIHOCTH MOCTAHOBKHM HEHPOHHBIMH
CeTSIMHU IMATHO30B CePeYHO-COCYAUCThIX 3a00/1eBaHU

Jluaruos CpennekBaapaTuyHas
MIOTPEIHOCTb, Y.
Nmemuueckas 601€3Hb cepia 3
XpoHHUecKas cep/iedHas HeI0CTaTOYHOCTb 8
CreHokapusi cTabMIIbHas 21
MepuarenbHast apuTMus 30
Aputmus 1 6J10Kaibl cepama 32
DKCTpacucToNus 37
['unepronunyeckast 60JI€3Hb 39
CreHokapaus HecTaOUIIbHAS 40
WNudapkt Mmuokapaa 45

[Tocne Toro, kak aA€KBaTHOCTh MATEMATHYECKOW HEMPOCETEBOM MOJIETIN YCTAHOBIICHA, €€
MO>KHO HCIIOJIB30BaTh JIJIs1 BHISIBJICHUS 3aKOHOMEPHOCTEH mpeameTHou obmactu. Ha puc. 2 a, 6
MPUBEICHBI TUCTOTPAMMBI, MTOKA3bIBAIOIINE 3HAYUMOCTD, T.€. CTEICHb BIMSHUS BXOJHBIX Mapa-
METPOB Ha TIOCTAHOBKY IMarHo3oB. Kak BHIHO W3 THUCTOrpaMM, Ha TOCTAHOBKY JIUArHO3a
«Mmemuyeckast 00JIe3Hb cep/IIia» HanOOJbINee BIMIHNE UMEIOT TaKue CUMITOMBI Kak X10 — 6o-
v Wi guckoM@opT B TpyaHON kietke, X13 — xapakrtep Ooneit, X12 — nepruoanyHOCTh OOJIeH,
X11 — nokanuzanust 6onu U T.7. HauMeHsbliee 3Haue€HUE MPU MOCTAHOBKE ATOTO JAHArHO3a MMe-
10T: X34 — HOYHBIE CMEHBI U KOMAaHJIUPOBKH, X4 — IBET BOJIOC, X61 — Hajmu4ue mryMoB B CEpAIIE,

X62 — maroyiornyeckre 3-X YICHHBIC PUTMBI U T.1I.



%10 - bonH HIH HCKOM(OPT B IPVIHOH KIETKE
x13 - XapaxTep donH

x12 - TlepHOOEMHOCTE Oomel

x11 - JloxanHzamea 0o/

x14 - Mppansam=s 6oneH

x18 - Cpeactea oma KVOHPORAIHHS DOMIeH

x17 - CEHMOTOMEL CONPOBOEIIRNTHE OOk

x2 - Bospact

x19 - CropocTe DeHCTEHA OpENapaToe

%15 -Tlposokanms Oomnei

%20 - OmynrerHe «nepeboess B padoTe cepama

x16 - InHTeIEHOCTE DoMeH

%59 - YacToTa MVIBCA(VIAPEL E MEHVIV)

x1 - IeHE pOEIEHHA B TOIY

%32 - ObpazoBaHHE

%43 - HamsvHe caxapHOro gHadeTa

x50 - Bec(xr)

%53 -TlonoxeHHAE B OCTEH

x62 - TlaTomorEde cEHe 3-X IIeHHEIE PHIMEL
x61 - HanevHe IIyMOE B CEpIE

x4 -1leet BONIOC

x34 - HousEsle cMEHE], KOMAaHTHD OBEH

—

%10 - BOJNIH HIH IHCEOMEOPT B TPVIHOH EIeTRE
x13 - Xapaxrep dom=

%12 - IlepHOIEIHOCTE DOMEH

x11 - JToxanu3amsa domx

x18 - Cpeactea onA KVIHPOEAHER 0 0mei
x17 - CHMOTOMEL CONPOBOEIAFIIHE 005
x15 -Tlpoeoxamss DomeH

x16 - InETensHOCTE DOMeH

x19 - CropocTe DeHCTEHA OpenapaToe
x14 - Mppamramsas OoneH

x5 -Tpvnma pHEcEa

%2 - Bospact

%34 - HousEle cCMEHEL KOMAHIHPOBEH
x33 -Pog geaTEeNEHOCTH

%58 - Tlanemauss mybca

x69 - TTanemanms neveHH

%35 -Kypexne

%63 - HepHETMHEEHEIE TOHEL CEpaIa

%4 -1lgeT BOMOC

x1 - TeHs poXIeHHA E TOTY

x37 - SnovooTpelnenne TaeM, Kode

%59 - HacToTa MVIECa{ VIAPEL E MHEHVIV)

Puc. 2. 3HaYUMOCTH MapaMeTPOB MPH MOCTAHOBKE TUATHO30B:

«Mmemuyeckast 6one3nb cepanay (a), «Muadapkr muokapna (6)
[IpencraBnsieT HHTEPEC MPOBEACHUS BUPTYATbHBIX 3KCIIEPUMEHTOB C MaTEMATUICCKUMMU
MOJICIIIMU UCCIIEAyeMOl TpeaMeTHOM obaactu. Ha puc.3 @, 6 mpuBeeHbl IPUMEPHI «BHPTYalb-

HOT'O M3JIUEHU» OOJNBLHBIX HIIEMHYECKOH 00JIE3HBIO cepana 1Ipu 1mocjeJ0BaTCIbHOM HCKIIHOYC-



HUU CHUMIITOMOB 3a0oseBaHus. Kak BUIHO W3 PUCYHKOB, 37-JETHUN OOJIHHOMW JIeTYE MOAMACTCS

«BUPTYaJIbHOMY HU3JICUCHUIO», YEM S 8-JICTHUH.

Beposirnocts naanuns safonesanns, %
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IlocaeaoBaTeIEHOCTE HCKTHSASMBIX CHMIOTOMOB

o

Puc. 3. «BupryansHoe u3nedeHne» OOJbHBIX UIIEMUYECKOW 00JIE3HBIO Cep/IIla, OTIUIAOITIXCS

Bo3pacTtoM (a — 6ombHOMY 37 J1eT, 6 — 58 11eT), MpH MOCIEA0BATEIbHOM HCKIFOUCHHN CUMIITO-

MOB 3a00JIEBAaHUS

C 1enpio TanbHEHINEro YIPOIEHUS pa3pad0TaHHOW HEHPOCETEBOJH NTHArHOCTUYECKON

CHUCTEMBI U IIPUBCACHHUA €€ K BUAY, JOCTYIIHOMY JId HIMPOKOIO HCIIOJIB30BaHHA, U3 BXOIHBIX

OBLIH UCKITFOYCHBI CICAYIOMME MapaMETpPhl. TCIOCI0KCHUE; HHACKC MACCHI TCJIA, HAJITMYUEC OXKHU-

PCHUMA 1O a6[[0MI/IHaJ'ILHOMy TUITY, ITOJOKCHHUEC B MOCTEIM,; OKpacKa KOXXHBIX IIOKPOBOB U BHUJH-

MBIX CIIHN3UCTBIX,

MyJbCAallMsl COHHBIX apTepuid; HaOyXaHWe SPEMHBIX BEH; OTEKH; MEPKYCCHS

cepana; HaIM4ue IyMOB B CEPANC; ITAaTOJIOTHYCCKUEC 3-X YJICHHEIC PUTMbI; HCPUTMUYHBIC TOHBI

cepana, ociabienue 1 ToHa Ha BCPXYILIKE; aKIICHTHI BTOPOI'O TOHA HAa OCHOBAHHU,; PACIICIIICHUEC

(pa3mBoeHUE) TOHOB CepJlla; HOpPMAalbHAS ayCKyJIbTaTUBHAS KApTHUHA; ayCKYyJbTAIUs JIETKHX,
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majJbIanuys Ie4YcHU. TecToBbIe NCTIBITAHUS TaKOM CHCTEMBI Ha nmpuMcepax, HE UCIIOJIb30BaABIINXCA

B 00y4€HHH, TOKA3aJI1 MTOTPEIIHOCTH TOCTAHOBKH TUArHO30B, MPUBEICHHbBIE B Ta0. 2.

Tabmumna 2
CpeaHexkBaipaTHYHAas OTPEIIHOCTh MOCTAHOBKH YNPOIIEHHBIMU HEHPOHHBIMU
CeTSAMHU AMATHO30B 3a00J1eBaHUil CepIeYHO-COCYAUCTON CUCTEMbI

Jluaruos CpennekBaapaTuyHas
MIOTPEIHOCTb, Y.
WNmemnueckast 00J1e3Hb cep/ia 0,53
XpoHuyeckasi cepJieuHas HeZJ0OCTaTOYHOCTh 24
Crenokapausi cTabuiabHas 28
MepuarenbHas apuTMus 28
Aputmus u 6J10Kabl cepana 29
['unepTonnyeckas 601€3Hb 37
Crenokapus HecTaOUIbHAS 40
NudapxT muokapaa 43
DKCTPaCUCTOIHS 56

B nHacrosimiee Bpemsi ynpoIleHHble HEHpOCETH O0BEAMHEHBI B €IMHYI0 KOMIIBIOTEPHYIO
JTMArHOCTUYECKYI0 CHCTEMY, CHA0KEHHYIO I0JIb30BaTEILCKUM HHTEpdecoM, HeNarollyro ee
HOPUTOAHON IS MPAaKTUYECKOrO MCIIOIb30BaHMA: Uil KOHCYJIbTAllUK Bpade, paboTaromux, Ha-
IIpUMEDP, B CEIBCKOW MECTHOCTH, I KOHCYJIbTallUM CEMEHHBbIX BpadeH, sl CKPUHHUHIOBBIX
NpOPHIAKTHIECKAX MTPOBEPOK COCTOSHHS 37]0POBbS IIUPOKUX Macc HACEICHHUsS a TaKkKe JUIs ca-
MOKOHTPOJIS NALIUEHTAMU CBOETO COCTOSIHHS 310POBB.

Hrak, pazpaboTaH I1€MOHCTPAIIMOHHBIN MPOTOTHUII HEHPOCETEBOM MaTEeMaTHYECKOH MO-
JIeNu, KOTOPBIX, B Ipe/ieiaX yKa3aHHbIX B Ta0J. 2 MOTPeIHOCTEH, aZleKBaTeH CBOCH MPEIMETHOM
o0yacTH, a 3HaYUT MOKET ObITh MCIIOIb30BaH JUIsl BBISBIECHUS 3aKOHOMEpPHOCTEN 3TOM obnactu
MEIULUHBI, B T.4. U TAKUX, KOTOPbIE HE SIBJIAIOTCS OOIEN3BECTHBIMH.

Takue uccienoBaHus MOXHO IIPOU3BOJUTH ITyTEM BBINOJIHEHUS BUPTYAIBHBIX DKCIEPH-
MeHTOB. Hanpumep, MocTaBuB ¢ MOMOIIbIO JUATHOCTHYECKOW CHCTEMBI KAKOMY-TTHOO MAIlMEeHTY
JIMarHo3, MOXHO MONpoOoBaTh MOBapbUPOBATh €ro BXOAHbBIE MapameTpbl. Hanpumep, yBenuuus
Bo3pacT mareHTa Ha 10 wim 20 J1eT, MOKHO CIPOTHO3UPOBATh, Kak OyayT pa3BUBATHCS €TO0 3a-
6oneBanus B OynymeM. MOKHO HNOMBITAThCS YIyYLIUTh IPOTHO3HBIE TUArHO3bI NAllMEHTA Iy TeM
KOPPEKLUU HEKOTOPBIX BXOIHBIX IIapaMETPOB, HAIPUMEP, MOXKHO CMOJEIMPOBATH U3MEHEHUE

o0Opa3a >KM3HM MalMEHTa. OTKA3aThCsl OT 3J10yNOTpeOnIeHHMN Kode, KypeHueMm, ynorpeOiaeHus
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HAapKOTHUKOB, U3MCHUTL OHUCTY, 3aHATHCA CIIOPTOM, C6pOCI/ITB BC€C, YMCHBIIUTL apTCPHUATIBLHOC
naBieHue u T.1. B pe3ynbraTe HaOMIOJEHUS 32 COOTBETCTBYIOUIMMH M3MEHEHUSMU-OTKINKAMU
BBIXO/IHOTO BEKTOpa AMATHOCTUYECKOM CUCTEMBI, MOKHO BBIMIOJIHHUTH MPOTHO3UPOBAHUE COCTOS-
HUC 310POBbA IMAIIUCHTA B 3aBUCUMOCTU OT U3MCHACMBIX BXOJHBIX IIAaPaMCTPOB U pa3pa60TaTL
Ha OCHOBAaHWM TaKUX MPOTHO30B IMOJIC3HBIC PCKOMCHIAIIUN ONTHUMAaIBLHBIA O6p33 JKHU3HHU U KypC
JICYEHUSI.

C nmpyroii CTOpOHBI, MAIIMEHT, HAOMIOIABIINI HA SKpaHe KOMIBIOTEpA HArsAHOE Tpadu-
Yyeckoe N300pakeHHe MPOrHO30B COCTOSHUS CBOETO 3/I0POBbA, OyeT 0ojee cepbe3HO OTHOCUTh-
Csl K COOJIIOJICHUIO BpaueOHBIX PEKOMEHIAIHI 10 3J0pOBOMY 00pa3y >KU3HU U MEAUKAMEHTO3-
HOM Teparuu.

Kpowme Toro, pazpaboTaHHbIN MPOTOTUI TUATHOCTUYECKOW CHCTEMBI TIO3BOJISET HA KOJIH-
YECTBEHHOM YPOBHE HCCIIEOBAaTh HEKOTOPHIE 3aKOHOMEPHOCTH MpeaMeTHoM oOmactu. Hampu-
Mep, UCCIIEIOBAHNUE BIMSIHUS yHOTPEOIEHHS aJIKOroJisg Ha CKIIOHHOCTh K 3a00JIEBaHUSAM CepJiey-
HO-COCYJUCTON CHCTEMBI IOKa3aJI0, YTO ATOT 3PEKT 3aBUCUT OT TaKUX MapaMeTpOB MallUEeHTa
KaK pOCT, MHJIEKC MacChl, BO3PACT, MOJ, KypeHHUE, 3aHATUS CIOPTOM U JIP., U B KAXKJIOM KOHKPET-
HOM CJIy4ac€ OH MOXKCT HPOABJIATHCA KaK C OTPULATCIIbHBIM, TaK U C ITOJIOKUTCIIBHBIM PE3YJIbTa-
TOM.

JIeMOHCTpaIIMOHHBIN MPOTOTUI TUATHOCTHYECKONW CUCTEMbI pa3MellleH Ha caite [lepm-
CKOM Hay4HOM IIKOJIbI UCKYCCTBEHHOTO MHTEJIIIeKTa www.PermAl.ru.

ABTOpBI BBIPXKAIOT 0JIar0IapHOCTH JOKTOPY MEIUIIMHCKUX Hayk, mpodeccopy M.A. 3y-
0apeBy U JOKTOPY MEIUIMHCKUX Hayk mpodeccopy B.KO. MunuianoBy 3a ieHHbIE KPUTHYECKHE

3aMCYaHUs U PCKOMCHOAIIUH.

bub6anorpadguyeckuii cnucox

1. Poccues, JI. A. Menunuackas meiipoundopmaruka / /[. A. Poccues // HeliponrdopmaTruka. —
Hosocubupck: Hayka CO PAH, 1998.

2. Yepenanos, .M. JlaGopaTOpHBI TPAKTHKYM IO HEWPOCETEBBIM TEXHOJOTUSIM /
@.M.Yepenanos, JI.H.Acnuyxuii. — CBUAETEIBCTBO O TOCYJAPCTBEHHON PETUCTpaLMK IIPOrpam-
Mol st OBM Ne 2009611544, 3asska Ne 2009610226. 3apeructpupoBano B Peectpe mporpamm
st O9BM 12 mapra 2009r. — M: ®denepanbHas ciayk0a M0 MHTEJUICKTyaIbHOW COOCTBEHHOCTH,
nateHTaMm 1 ToBapHbiM 3HaKaM (POCITATEHT), 2009.

3. Acnuyxui, JI.H. CoBpemennsie npobnemsl Hayku / JL.H. Acnuyxuil, T.B. /lanunesuu. — M.:

BMHOM. JlaGopatopus 3Hanuii, 2008.

12



