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Annomayusa. B cratbe NpencTaBiICHBl Pe3ylbTaThl aHAIM3a CBA3U KIMHUKO-
nabopaTOpHBIX TMOKa3aTesiell ¢ pa3BUTHEM TPAH3UTOPHOM MIEMHYECKOH aTakd U
WIIEeMMYECKOT0 HHCYJIbTa Yy [allMEHTOB CTapIIMX BO3PACTHBIX TPYII C
XPOHMYECKON HIIEMHEN TOJIOBHOIO MO3Ta. B HnccienoBaHUsIX HUCIONb30BAH METOL
VHTEIJIEKTYaJIbHOr0 aHaIN3a JaHHBIX, OCHOBAHHBIN Ha MOCTPOSHUH ONTHMAIBHBIX
pa3OueHnii MPU3HAKOBOTO TPOCTPAHCTBA, a TakXKe pa3iuYHble METOJbI
pacno3HaBanusl. B xone nccnenoBanuii ObIIM BBISIBIICHB! OCHOBHBIE IIPEANKTHUBHBIC
(dakToppl pHUCKAa pPa3BUTHUSA TPAH3UTOPHOM MIIEMHYECKOH aTaku: IOKa3aTeIu
JUMAHOTO CIIEKTPa, TMOKa3aTeld KJIETOYHOTO COCTaBa KPOBH, OMOXMMHUYECKHUE
nmokasarenu, tun runepiaunuaemun, |-l cragum XxpoHunyeckodr wumeMUn
TOJIOBHOT'O MO3Ta, JIEKTpOKapAuorpaduyeckue NpU3HAKW THHEPTPO(UU JEBOTO
KeNMyJqouKa, TPHU3HAKH JTUPQPY3HBIX HM3MEHEHWH I[IUTOBHIHOW KeNe3bl MpH
yIBTPa3BYKOBOM HccienoBaHuM. lcmonp3oBaHue METOAOB paclio3HaBaHHUS C
YYeTOM ITOKa3aTesiel, BOUIEIINX B 3aKOHOMEPHOCTH 0a30BOM CHCTEMBI, IO3BOJISET
JOCTUTHYTh TOYHOCTH MPOTHO3a Pa3BUTHS TPAH3UTOPHON HIIEMHYECKON aTaku B
81,5%. V OonpHBIX, MEpEHECHINX TPAH3UTOPHYIO HIIEMHUYECKYH) arTaky,
(akTOpaMu pUCKa MOCIEIYIOMEr0o Pa3BUTUSI HIIEMUYECKOTO WHCYNbTA SIBISIOTCS:
uiieMuyueckas OoJie3Hb cepAla ¢ MepLaTeNbHON apuUTMuEH, HapylleHHE pPUTMA,
runeprivkemus. [IporHocTudeckass TOYHOCTh JaHHBIX (AKTOPOB COCTABISIET
okouo 77%.

Knroueesvie cnoesa: npocHocmuveckKue gbakmopbz pucka, mpaH3umopHas uulemudeckas
amaka, uemu4ecKuil UHCYJlbm, Mmemabonusm ﬂunu()oe, leHme./l]lek'myaJlebllZ ananus
aaHHblx, pacnosrasanue.

1. BBEAEHHUE

B mocnemnue roasl B OONBIIMHCTBE SKOHOMHUYECKH PAa3BUTHIX CTpaH HaOm0maeTcs
YBEJIMUYECHUE JOJIU JIMILL MOKUIIOIO U CTApUYECKOro Bo3pacta. B JaHHON CUTyallMd Ha MEpPBbIA
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JIOTUKO-CTATUCTHYECKHH AHAJIU3 CBA3U KIHHUK O-JIABOPATOPHBIX ITOKA3ATEJIEH C BO3HUKHOBEHUEM

IUIaH BBIXOAUT TpoOJjeMa YIydlleHHs KauecTBa JKU3HM B TIOXKHIOM BO3pacte H
npoduITaKTHKa BO3PACTHOM maTosoruu [1].

XpoHuueckass umemusi rojsoHoro mosra (XMI'M) mnpeBanupyer cpend COCYAMCTBIX
MOpaKE€HU TOJOBHOro Mo3ra y mnoxuibiXx. IIpu mnporpeccupoBanun XWUI'M B03MOKHO
pa3BuUTHE TpaH3UTOPHBIX HileMuyeckux arak (TMA) m nmemmnueckoro nncynsra (MHN), xak
OCJIOXKHEHUH MPH IeKOMIIEHCAlluK 3a00J1eBaHusl.

TUA sBnsiercs HamOonee 4yactoit (popmoil oCcTpoit 1epeOpoBacKyIsPHON IMMATOJIOTHU Y
mrozelt crapuie 60 JeT ¥ OJHUM U3 HE3aBUCUMBIX (PAaKTOPOB PUCKA MILIEMHUYECKOTO MHCYJIbTa
(M) u cmeptu [2]. IlokazaHo, yTO cpenu mepeHecHIUX HieMudeckuil uHcynpT (M)
npeawectsyromas THUA Berpewanace 'y 7%—40% cnydaeB [3]. Puck pazsutus TUA
yBeJIuuMBaeTcss ¢ Bo3pactoM. CoOrllacHO JaHHBIM HaydHOro ordera skcrmeproB AHA/ASA
«Omnpenenenue u ouenka THUA», pacnpoctpaneHHocTh THMA B Koroprte JrOJieid 3pesoro
Bo3pacta 45-65 ner cocrasisger 0,4%, y My)XKUuH B BO3pacTHOH rpymne 65—75 cocrasiser
2,7%, a yxe B Bozpacte 75-79 net — 3,6%, y xeHmuH yBenuuuBaercsa ¢ 1,6% mo 4,1% B
COOTBETCTBYIOILIMX BO3PACTHBIX Ipymnmnax [3].

OcHOBHBIMU NpUYMHAMHM BO3HMKHOBEHMS THA sBIAIOTCA CUCTEMHBIN aTEPOCKIIEPO3,
aTepOCKJIepo3 LepeOpalbHbIX COCYIOB, KapAMONATHUH, apTepuanbHas TUIEPTEH3Us,
UHCYJIMHHE3aBUCUMBIM caxapHblii nuaber. TpaH3uTOpHas uuIeMuyeckas araka sBIseTcs
IIPEJBECTHUKOM HMHCYyIbTa. B OonbmmHcTBE citydae, 10 50%, OHa MPEIIECTBYET Pa3BUTHIO
UIIEMUYECKOr0 MHCYJIbTa IO aTepoTpoMOOTHUecKoMy Tumy, okono 30% — 1o
KapAHO0AIMOOINYECKOMY THUITY.

THUA Gosiee mporHocTuuecku OyiaronpusiTHas naroyiorus, yem N, BoisBnenue dhakTopon
pa3BUTHUS OCTPOTO 1epedpanbHOro coobiTus nmocie TUA u ux KOppeKuus MO3BOJUT CHU3UTH
PUCK pa3BUTUS TIOBTOPHOM LepeOpOBACKYNIAPHONW KaTacTpobl M, Kak CIEACTBUE,
MHBAJIMIHOCTH MAlMEHTa UM CMEPTH.

BO3 omnpenenensl 4eTblpe CTpaTeruu, KOTOPble MOTYT YMEHBLIMTH HEOIaronpusTHBINA
IIPOrHO3 UHCYJIbTA.

B myaHe Hamero McciaenoBaHUS HHTEPECEH AaCHEKT YMEHBIICHHS CPEAHETO YPOBHS
(aKTOpOB pHCKa BIEPBBIC BO3HHUKIIETO WM IIOBTOPHOTO MHCYIbTA [4].

@dakTopbl pHCcKa PEeIKO NCHCTBYIOT M30JIMPOBAHHO, yallle HAOJIOJAaeTCs UX COBMECTHOE
BO3/ICIICTBUE, YTO 3HAYMMO YBEJIWYMBACT PHUCK BO3HMKHOBEHMSI HApYIIEHHS MO3[OBOIO
KpoBooOparienuss [5]. B mocneaHue rojpl CTaHOBUTCS OYEBUAHBIM, YTO TPAJAULMOHHBIE
(akToOpbl pUCKa CEpIEYHO-COCYAMCTOIN MAaTONOIMM, TaKUe KaK apTepuajbHas THIIEPTEH3US,
caxapHblii 1uaber, KypeHHe U 3a00JeBaHus cepila, He 0o0yCIaBIMBAIOT MOJHOCTHIO PUCK
UHCYJIbTA.

[Iporuo3upoBaHue pucka pa3BUTHs HaApyLUIEHUH MO3TOBOT0 KPOBOOOpAIIEHUs Y OONbHBIX
¢ XWUI'M crapumux BO3pacTHBIX TIPYII MOXET MUMETh HEKOTOpble OCOOEHHOCTH, YYUTHIBAS
U3MEHEHUS CTPYKTYpbl (DAKTOpOB pHUCKa, HaOMIOJAIOIMEecss € BO3PacToM. Y OOJIBHBIX
MOKUJIOTO M CTap4yecKoro BO3pacTa OCHOBHBIM 3THOJIOTHYeCKUM (akTopom pazsutus WU
apnsierca  arepockiepo3. Onnako 50 % Bcex WM mpoucxomar y OonbHbIX 0e3
runepxonecrepuHeMu, a 20% BCeX OCTPBIX COCYIUCTBIX COOBITUH MPOUCXOAUT TPHU
OTCYTCTBUU KaKOTO-IMOO M3 OCHOBHBIX (DaKTOPOB CEPIEYHO-COCYAMCTBHIX PHCKOB [6].
[ToaToMy OJHUM M3 MEPCHEKTUBHBIX MOAXOA0B K BBISIBICHUIO MPOrHOCTHYECKUX (PaKTOPOB
pucka pazButuss THUA w/umm uimemudeckoro MHCynbTa, y 0oipHbIX ¢ XMI'M crapmmx
BO3PACTHBIX TPYII, SBISETCS KOMIUIEKCHBIM aHadu3 KIMHUKO-T1a00paTOpHBIX (PaKTOpOB
pHCKa, B YaCTHOCTH KJIETOYHOTO U OMOXUMHUYECKOTO MPO(UIIs KPOBH.

[lenp HACTOSALIETO UCCIIEIOBAHMUS — M3YyUYEHHUE CBS3U KIMHUYECKHX, OMOXUMHYECKHX U
MHCTPYMEHTAJIBHBIX IOKa3aTeslel ¢ pa3BUTHEM HapyIIEHUl MO3rOBOrO KpPOBOOOpAIIEHUS Y
nanreHtoB ¢ XWI'M, Bkimrodas ONEHKY COBMECTHOrO BIUsHHs nepeHeceHHo TUA wu
BBISIBJICHHBIX 3HAUYUMBIX KIMHUKO-TA00paTOPHBIX MOKa3aTeNlell Ha pa3BUTHE HIIEMHYECKOTO
UHCYJIbTA.
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B Xoae I/ICCJIGI[OBaHI/Iﬁ HCIIOJIb30BaJIN JIOTUKO-CTaTUCTHUYCCKUEC METOAbI
WHTEJUICKTyaJIbHOTO aHayim3a AaHHbIX (DataMining) [7], oneHuBamu 3¢ (QEKTUBHOCTh HOBBIX
MO[[I/I(I)I/IKaI_II/II\/JI MCTOJa aHalin3da JaHHBIX, OCHOBAHHBIX Ha IMOCTPOCHUHU OINTHMAJIBHBIX
JIOCTOBEPHBIX pa30MeHHi MPU3HAKOBOTO MpocTpancTBa [8]. JIOrHKo-CTaTUCTUYECKHUi TTOAX0/
MO3BOJISICT TPOBOMTD aHAIM3, HE Jeiasi alPHOPHBIX MPEATIONIOKECHHI O BUIE BEPOITHOCTHBIX
pacripenielieHuil, a Takke Takod mmoaxoa 3(pQeKTHBeH B YCIOBHSIX MaJIOH BBIOOPKH U
OOJIBIIIOTO KOJIMYECTBA IIOXO CTPYKTYPHUPOBAHHBIX MPU3HAKOB.

2. OBBEKTBI U METO/JAbI UCCJIEJOBAHUA

2.1. O0BbeKTHI HCCIEeA0BAHUSA

B uccnenoBanue Obutd BKIIOYEHBI 235 MalMEHTOB ¢ XPOHUYECKOM HUIIEMHEH TOJIOBHOTO
Mo3ra, nmpoxoauBIux jeueHue B cranuoHape "HKL repontonoruun". B BEIOOpPKY HE BOLUIH
JaHHbIE MMAllMEHTOB C JEKOMIIEHCHUPOBAHHON COMAaTUYECKOM MAaTOJOTHeH, B OCTPOM U paHHEM
BOCCTAaHOBUTEIHHOM MEPUOJIE UIIIEMHUYECKOTO UHCYJIIbTA.

| rpynny coctaBunu 117 mamuentoB ¢ XUI'M I-1II craguu (cpennuit Bospact 59,4); 11
rpymnma — 53 nauuenta ¢ TUA B anamuese (cpeanuii Bo3pact 62,0); Il rpynmna — 24 nanuenra
¢ nepeneceHHbiMi TUA 1 umemMuyeckuM UHCYIbTOM (cpeaHuii Bozpact 64,1) u IV rpynmna —
41 OOJNBHOW C TEpeHECEHHBIM HIIEMHYECKUM HHCYJIBTOM OoJiee Tpex JeT Haszan (cpenHuit
BO3pacT 63.,4).

Bripaxkxennocts XVI'M ompenensiiach Kak CTaaus AUCUUPKYIATOPHOW »HIE(daronaTuu
(12). Auarnoctuka /1D mpoBoauiach Ha OCHOBAHUU KIMHUYECKUX JAHHBIX M PE3yJIbTaTOB
HEHWPOBU3YAIM3allUd B COOTBETCTBHHM C peKoMeHAarusMu HaydHOro ILIeHTpa HEBpPOJIOTHH
PAMH [9, 10]. B manHOM wuccrnenoBaHu# ObUIM MPOAHAIW3UPOBAHBI JaHHbIE aHAMHE3a,
KJIIMHUKO-TA0OPATOPHBIX ~ MOKa3zaTeled W  pe3ylbTaTbl HMHCTPYMEHTAIBHBIX  METO/IOB
uccnenosanus (KT, MPT, Y3I', OKI', Y3U1), nonyuyennsie B "HKL] repontonorun".

2.2. Meroasl aHAIN3Aa JAaHHBIX

JUia aHanmu3a JaHHBIX HCIIOJIB30BAJICS JIOTMKO-CTAaTUCTUYECKMIT METOJ ONTHMAJIBHO
noctoBepHbIX pazouenuit (OZIP), a Taxke pa3iaruHble METO/Ibl paClIO3HABAHUSI.

MeTtoa MHTEIUIeKTyaJIbHOTO aHamu3a JAaHHbIX — OJ] OCHOBaH Ha MOCTPOCHUU pa3OMeHUH
oOrnacTel TOMyCTUMBIX 3HAUEHUN OOBACHSIOUIUX MEPEMEHHBIX, HHAYLUPYIOUINX pa3OueHue
UCXO/HOW BBIOOPKM Ha TIpynImbl OOBEKTOB € MAaKCHUMAaJbHBIMH Da3IUYUsSIMU YpOBHEH
MPOrHO3UpyeMOl BenndyuHbl. KauecTBo pa30MeHuil onMCchIBaeTCs ¢ MOMOIIBIO CHIEUAIBHOTO
MHTETPAILHOTO (DYHKIIMOHATA, OIIMCAHHOTO B padore [8].

Pa3Ouennss ¢ MakcHUMajlbHBIM 3HAa4€HMEM (YHKIMOHAlIa KadyecTBa WUIYTCS BHYTPH
HECKOJIBKMX CEMEHCTB PAa3JIMYHOrO YpPOBHS CIIOXKHOCTH. B HacTosmem wucciaenoBaHuu
MCIIOJIb30BAJIOCh MPOCTENIIIee CEMENCTBO BCEBO3ZMOXHBIX OJHOMEPHBIX pa3OMeHUil ¢ 0HOMI
IPAaHUYHON TOYKOHM, a TaKKe CEeMEMCTBO BCEBO3MOXKHBIX JBYMEPHBIX pa30OMEeHUil ¢ OJHOU
TPaHUYHOU MO KaKJI0M M3 JIBYX OOBACHSIOUIMX NepeMeHHbIX. HbIMU croBamu, mocienHee
CEeMEUCTBO MOXKeT OBbITh OINUCAaHO KaK MHOXECTBO JBYMEPHBIX pa30OMeHuil ¢ JByMs
TPaHMUIAMH, KaXKJasg M3 KOTOPBIX NapajijieibHa TOJBKO OJHOW M3 KOOPAMHATHBIX OCEH
(mpuMepsl TakuX pa3OMeHUH NpPUBEAEHBI, B 4YacTHOCTH, Ha puc. 1-3). OnrumansHOe
pa30ueHre CuYuTaeTcss 3aKOHOMEPHOCTBIO TOJIBKO TOCJHE MOJOXKHUTEIBHOTO pe3yibTara
CTaTUCTHUYECKON BepUupukanuu.

Bepudukanus mpou3BOAUTCS C MOMOIIbIO MEPECTAHOBOYHBIX TECTOB, OCHOBAaHHBIX Ha
CpaBHEHHMM KadyecTBa ONTHMAJbHBIX pa30MEHUI Ha MCXOAHOW aHAIM3UPYyEeMOHl BBIOOpKE ¢
KauecTBOM pa30MeHHI Ha CIIy4alHBIX BBIOOpPKAaX, MOJYYEHHBIX W3 HCXOJHOW BBIOOPKHU C
IIOMOILBIO CIIy4aWHBIX MEPECTAHOBOK 3HAYEHUH IIPOTHO3UPYEMOU BEIUYMHBI OTHOCUTEIBHO
(UKCUPOBAHHBIX MO3ULIMUNA BEKTOPOB MPOrHOCTHYECKUX IE€peMEeHHbIX. llepecTaHOBOYHbIE
TECTHI I03BOJIAIOT HE TOJIBKO OLIEHUBATH JOCTOBEPHOCTH BBISBICHHBIX 3aKOHOMEPHOCTEH, HO
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TaKXe MCKII0YaTh U3 MHOXECTBAa BBIXOJHBIX 3aKOHOMEPHOCTEH pazOueHus ¢ U30BITOYHOMH
CJI0KHOCTBIO.

B Hacrosmeir paGoTe wucmoib30BaHa HOBas MoaM(UKAIUSA  croco0a  OLEHKH
JIOCTOBEPHOCTH 00JI€€ CIIOKHBIX 3aKOHOMEPHOCTEH, OAPOOHO ONKUCAHHAS B MPUIOXKEHUU 2.
B ommmume oT paHee WCIONB30BAaBIICroCs MOJXO0Ja, H3JIOKeHHOro B [8], mnaHHas
MoaudUKanys He TpeOyeT CyIIEeCTBOBAHHUS JIOCTOBEPHBIX OAHOMEPHBIX 3aKOHOMEPHOCTEH
JUIs  TICPEMEHHBIX, HCIOJB3YEeMbIX TIPM  ONUCAHUU  BEPUPHUIMPYEMOU  CIIOKHOM
3akoHOMepHOocTH R. Takme mnepeMmeHHble paanee OyqyT Ha3bIBaThCs peElNEeBaHTHbIMU R.
Moudukaiys BKIOYada TaKKe CPEICTBA, IO3BOJISIIONIME OLEHUTH JOCTOBEPHOCTD
pasInyMii, MMEILUXCA MEXAY 3aKOHOMEPHOCTSAMH MJEHTUYHBIX HAOOpOB IOKa3aTelnei,
CYLIECTBYIOIIMMHU B JIBYX pa3HbIX Ipynnax. Mcrnons3yemblii 01X01 OCHOBAaH Ha CpaBHEHUU
CPEIHMX 3HAYEHMH IMPOTHO3MPYEeMOW BEJIMYMHBI B JBYX TIpylmax BHYTpU 00JacTel,
SBIISIIOIIMXCST 3JIEMEHTAaMH ONTHMAJIbHOTO Pa3OMEeHMs, MOCTPOCHHOTO IO OJHOW W3 TPYIIIL
Bepuduxauusa pasnnuuii 1npou3BOAMTCS MYyTEM CpPaBHEHUS 3HadeHUH (QyHKLIMOHAJA,
OTKCHIBAIOIIETO CyMMAapHbIE Pa3NU4us 1O BceMy pa3OMEHMIO, Ha UCXOJIHOW BBIOOpKE W Ha
CllyyaliHbIX BBIOOpKax, IOJYYEHHBIX C IIOMOLIbIO IEpecTaHOBOK. Takxke Moaudukaunus
BKJIIOYAJIa JIOTIOJHUTENIbHBIE CPE/ICTBA, TO3BOJISIOIINE BbIACIUTh BHYTPU HallIGHHOTO Habopa
HOJMHOXECTBO 0a30BBIX 3aKOHOMEPHOCTEH, OMUCHIBAIOIINX OCHOBHBIE A(PPEKTHI.

Merton peann3oBaH B paMkax nporpammuoi cuctemsl «PA3BUEHU A ».

Jns npornoza Hammuuss THA u WM y mnanmentoB ¢ XUI'M  ucnonws3oBanu
YHUBEPCATbHYIO CUCTEMY METO/I0B MHTEJJIEKTYaJIbHOTO aHaJM3a JTAHHBIX
«PACIIOZHABAHHUE», BKIIOYAIOLIyH0 KOJUIEKIMIO METOAOB pACIO3HABAHMS M aHalu3a
JAaHHBIX, OCHOBAHHBIX HAa pA3JIUYHBIX XOPOILIO 33aPEKOMEH/IOBABIIMX Ce€O0sl IMOAXO0/AX,.
BKJIIOUasi MeTof «Jlornueckue 3akOHOMEPHOCTH», OCHOBaHHBIM Ha TOJOCOBAaHUHU 110
cucTeMaM Jiormdeckux 3akoHomepHocteit [11,12]. Takxke ObUT HMCHOJIB30BAaH METOJ
pacrno3HaBaHusi «MyJIbTUMOJICIIbHBIC CTATUCTUYECKH B3BEIICHHBIC CUHPOMBI» [13]. [laHHbIi
METOJT OCHOBaH Ha HPHUHITUM KOJUIEKTUBHBIX pELIEHUH MO O00JacTIM ONTUMAaJIbHBIX
pa3buenuil, HalgeHHbIx ¢ mnomombio Meroga OJIP. IlporHoctuyeckas CrOCOOHOCTb
OLICHMBAJIaCh C IIOMOIBIO METOJIa CKOJB3SIIEro KOHTPOJS, MJarollero OOBEKTUBHYIO
HECMEUIEHHYIO OLIEHKY TOYHOCTH. [loa mporHocTryeckoi crocoOHOCTBIO B JIaHHOM Ciydae
IIOHUMAJIOCh MTPAaBUIILHOE OTHECEHHE NMALMEHTa K IpynnaM ¢ yxe npouszomenmnm THA nnmn
6e3 THUA (¢ yxe npomsomenmum NMU wmm 6e3 MM) u3 ananusupyemoill BBIOOPKHM IO
COBOKYITHOCTH JPYTUX KJIMHUYECKUX M OMOXMMUYECKUX MTOKa3aTeseH.

HN3noxenne MOJIy4YeHHBIX pe3yabTaToB NPOM3BOAUTCS B ciaeayouen
10CJIe10BATEeIbHOCTH:

1) B pasgene 3.1. omucaHbl HCCIICJIOBaHUS 3aKOHOMEPHOCTEH CBS3M PUCKA Pa3BUTHS
TUA ¢ HabopoM KIMHHKO-Ta0OpaTOpHBIX (aKTOPOB C HCHOJIb30BAaHMEM OJHOMEPHBIX MU
nBymepHbIx Mozeneit OJIP. C moMonipio METOIOB pacrio3HABaHUS U3Y4€HA MPOTHOCTUYECKAs
CHOCOOHOCTh PA3IMYHBIX TpyHNn (AKTOpOB, BKJIIOYAs TPYMIY, COCTOSIIYIO TOJBKO U3
1abopaTOpHBIX TOKa3aTejael M Bo3pacTa, a TakKe TPYIIY, COJAEpKallyl0 BCEe MOKa3aTellu,
peneBaHTHbIE 0a30BBIM 3aKOHOMEpHOCTAM (cM. mpuioxenue 2). Ilokazano HapacraHue
MPOrHOCTUYECKON CIIOCOOHOCTH 110 MEPEe PACHIMPEHHUS IPYIII ITOKa3aTesei.

2) B pazgene 3.2. mpoBeneHO MPOTHO3MPOBAHHUE PA3BUTHUS TPAH3UTOPHON HIIEMHYECKOM
ataku y mnagueHToB ¢ XHWI'M. C nomompr0 METOAOB pACIO3HABaHUS HU3y4eHa
INPOTHOCTUYECKAss CIOCOOHOCTh Pa3IMYHBIX T'PYMI BceX (HaKTOPOB, PEIEBAHTHBIX 0a30BBIM
3akoHOMepHOCTsAM. MccnenoBanus ¢ nomouipro OJIP mokazanm, 4YTO pHCK PpPa3BUTHSA
noBropHoro MW He cBsizan HenocpenctBeHHO ¢ mnepeHeceHHo TUA. Opnako ananus
JBYMEPHBIX 3aKOHOMEPHOCTEW TMOKa3ajl 3HAuYMTeNbHBIM BKimax mokasarens «THUA B
aHamMHe3e». AHaJIu3 3aKOHOMEPHOCTEN yKa3bIBa€T HA 3HAUMTEIbHBIE Pa3iMuus B XapakKTepe
cBs3u MU ¢ 6onbimoil rpynmnoii nmokasaresneil y manueHToB ¢ nepeHecenHoit TUA u 6e3 THUA.
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3) B cBsi3u ¢ nmaHHBIM OOCTOATENBCTBOM B pasnenax 3.3. u 3.4. ObUIO MPOBEACHO
WCCJIeIOBaHME CBsI3U pucka pa3Butus MU ¢ HaGopoMm KIMHUKO-T1a00paTOPHBIX (haKTOPOB B
rpynmnax 6e3 TUA u ¢ TUA.

4) B pasgene 3.5. mpeAcTaBieHO WCCIEAOBAHME CTATHCTHYECKON JIOCTOBEPHOCTH
pacxoxaeHuil Mexay 3akoHomepHocTsMu B rpymnmnax 6e3 TUA u ¢ THUA, nposenéunoe ¢
MIOMOILIBIO  CHEUAIBHONW TEXHOJOTHUU, H3JI0)KEHHOW B mpuwioxeHun 2. HcciaenoBanus
NOJATBEPAMIIN CYILIECTBEHHbIE Pa3Inyus 1Mo pakTopaM pucka pazsutus nepsuunoro UM u MU
nocie nepeneceHHoil TUA y naunentoB ¢ XMI'M.

3. PE3YJIbTATBI U OBCYKIEHHUE

3.1. BbisfiBjieHHE CBSI3M KJIMHUKO-I1a00paTOPHBIX MoKa3artejeil ¢ pasutuem THA y
nanueHToB ¢ XUI'M

Ha nepBoM sTame ObulM IPOBEAEHBI HCCIEAOBAaHUS IO BBIBICHUIO (AaKTOPOB PHUCKA
pa3BUTHS TPAH3UTOPHOM HieMuyeckoi araku y mauueHtoB ¢ XMI'M. C ucnonb3oBaHuem
merona OZIP s 3To# rpynmbl ObUIM BBISABICHBI 3aKOHOMEPHOCTH, CBSI3BIBAIOIIME PA3BUTHE
TUA ¢ kiinHn4YecKUMH, OMOXUMUYECKUMHU U UHCTPYMEHTAJIbHBIMU I10Ka3aTEIsIMU.

Bo Bcex Tabnuiax nanee Ucnolib3yroTcs 0003HaYEHUS C MOSICHEHUSIMU B IIPUIIOKEHHUH 3.

3.1.1. OnHoMepHBbIe 3aKOHOMEPHOCTH

3aKOHOMEPHOCTH, BBISIBICHHBIE B paMKaX MNpPOCTEHIIEH OJIHOMEPHON MOJAEIU C OJHOU
rpaHuuHOil Toukoil [8], ¢ mocroBepHOCTHIO He Xyxe 0,01 mpeacrapnensl B Tadbmuue 1. s
BCEX II0Ka3aTelIel, IPUHUMAIOIINX BEUIECTBEHHBIE YHCIOBbIE 3HAYEHUS, I'PAHUIIA CTaBUJIACh
aBTOMaTH4YecKu Mo Oa3ze AaHHbIX. OJHako A OOJBLIOrO YHMC/IAa TAaKUX IOKa3arenen
CYLIECTBYET TIpAaHMIA, BBICTABJIAIEMas OKCIEPTOM Ha OCHOBAaHUM  OOIIETPUHATHIX
pedepeHTHbIX 3HAUYEHUM WM JaHHBIX HAay4HbIX MCTOYHUKOB. [Ipu »3TOM rpaHuna,
BBICTABJICHHAs DKCIIEPTOM, Yallle BCETO HE COBNAJAET C TPAHULIEH, PACCYUTAHHON IO METOAY
O/IP, BceacTBUE 0COOEHHOCTEN KOHKPETHOH aHanm3upyemoi 0a3bl JaHHbIX. [loatomy s
TaKUX [OKazarened (opMUPOBAINCH JBE NEPEMEHHBIX: OJHA — HENpepbIBHAs, Apyras —
OuHapHas (B Ha3BaHUU IOMEUYEHO OYKBOH «u», cM. mpuiioxkenue 3). MHpopMaTUBHOCTH U
CTaTHCTUYECKasi JIOCTOBEPHOCTh CBA3M ¢ mporHozupyemoil BenuunHoit (TUA w/mmm UN) B
o0oMX ciydasx olleHuBajach ¢ mnomoipto merona OJIP. bunapHble M KaTeropuajibHble
NIEPEMEHHBIE B paccMaTpUBaeMoi 0a3e TaHHBIX 33JIaBAIKCh C TOMOIIBIO YMCIOBBIX (QYHKIUH.
[ToaToMy rpaHHLBI, pa3aeNsIOIINe 3a1aBAEMbIE UMH TPYIIIbI, TAKXKE SBISIOTCS YHCIOBBIMHU.
Jns  xareropuanbHoro nokazatens cragus XWUI'M rpanuna 1.5 dopmupyer n1Be rpymnibl:
IPYIILy C IEPBOM CTAJMUEH U TPYIILy CO BTOPOU U TPEThEH cTaauaMu. i KaTeropuajibHOro
nokasatens ['JIIT rpanuna 3.5 ortaensier tun 1Ib oT npyrux THIOB WM CiydaeB OTCYTCTBHUS
['JITI. B mpaBoM kpaitHeM cTouOiie gaHa omeHka p-3Hauenus no meroxy OJIP [8], koTopoe mo
CMBICIIYy COBHNAJAET C P-3HAYECHUSIMHU, PACCUUTHIBAEMBIMH B CTAHJAPTHBIX CTATUCTHYECKUX
TecTax.

H-x03¢dunmenT mokasplBaeT CTENEHb JOCTOBEPHOCTH 3aKOHOMEpPHOCTH. OH yKa3bIBaeT,
BO CKOJIBKO pa3 3HaueHue (PyHKIMOHAJIA, OMKCHIBAIOLIET0 Ka4eCTBO pa3OMEHHs Ha UCXOIHOU
BBIOOpKE, TPEBBINIACT MaKCHUMaJbHOE 3HadeHHEe (PYHKIIMOHATA KadecTBa pa30MEHUN Ha
ciyyaitHbIX BbIOOpKax. H-ko3dduumeHTs mo3BOISMIOT CPaBHUTH JOCTOBEPHOCTH UIS JIBYX
3aKOHOMEPHOCTEH, B KOTOPHIX 3Hau€HUE (PYHKIMOHAJIa KayecTBa Ha CIy4yailHbIX BBIOOpPKax
HU pa3y HE INPEBBICWIIO 3HAUEHHE Ha peajbHBIX JaHHbIX. lloka3arenb «Bec» MO3BOJIAET
OLICHUTh BKJIQJ MpPU3HAKa B HEKOTOPHI HAOOp 3aKOHOMEPHOCTEH, M, MO CYTH, SBISETCS
cymMmoii H-ko3¢GuIMEeHTOB, OLIEHUBAIOIMX BKJIAJl TaHHOTO NMPHU3HAKa B T€ 3aKOHOMEPHOCTH
13 Habopa, KOTOPHIM OH peJIeBaHTEH (CM. MPUIIOKEHHE 2).
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Tadauua 1. OCHOBHEIC KJIMHUKO-TA00paTOPHBIE M MHCTPYMEHTAIBHBIC TTOKA3aTeI!, CBI3aHHBIC
¢ passutueM TUA y manuentoB ¢ XWI'M (BbIsSBIEHBI IpH OAHOMEPHBIX pPa30HEHUSIX METOIOM
OJIP) (IToxazamenu pacnonoscenvt no yovieanuio ynxkyuonana kawecmea H-ungpopmamusnocmu)

Huoice cpanuyot

(uucno cnyuaes, Bouue op anuubg H- P
Hoxazamenu %) TIpanuya | (uucno cnyuaes, %) | korghpuyuenm
XUI'M, XUI'M,
XUI'M THA XUI'M THA
1. XC-JIIIBII
(MeHbIIE/00MTBIIIE 10 22 84 16
- 31% | 69% 0.55 1 8406 16% 1,987544 1< 0,0005
naiinennoit OJIP)
2. XC-JIIIBII-u
(MeHbIIe/00MbIIIe
33 32 61 7
Bml;lizléis:;;oﬁ 51% 49% 1,0 90% 10% 1,694723 < 0,0005
IKCIICPTOM)
3. XUI'M-cTanuu
a1, 42 3 15 75 50
2—1l-1, 93% 7% (I-llcr.) | 60% 40% 1,511683 <0,0005
3—1ll-5)
4. XC — JITIOHIT
(MenbIme/60BIIE 87 22 7 16
TPaHUIIFI, 81% 19% 0.84 30% 70% 1,327511 < 0,0005
naiinennoi OJIP)
5. OKTI'-rmx (HET 37 2 80 50
-0/ects -1) 95% | 5% 05 | 620 38% 1234568 <0,0005
6. OKI'-UM 109 40 8 13
(Ret/ecTs) 3% | 27% 05 | 300 68% 1,000000 0,001
7. ®uOGpUHOTeH
(meHbIme/6GOMBIIIE 84 22 33 31
TPaHMIIBI, 79% 21% 4,6 52% 48% 0,875286 0,0005
naiinennoi OJIP)
8. TI'
(MeHbIIIe/00TBIIIE 91 25 8 13
TPaHUIIEI, 78% 22% 2,0 8% 92% 0,770320 0,002
naiinensoi OJIP)
9. I'JIIT (uet/ecthb
1-ner I'JIIT
' 79 20 3,5 20 18
32_‘T$“| |Ié 87% 13% | (lbum) | 32% 68% 0,763010 0,005
4 — tum |1B)
10. XC-JITHIT
(MenbI1e/60BIIE 75 17 19 21
TPaHMIIBI, 82% 18% 6,15 48% 52% 0,717993 0,004
naiinennoi OJIP)
11. XC-JITTOHII-
N 22
(menbI1e/60BIIE 66 16 28 o 0,0035
TPaHUIIBI, 80% 20% 0.63 56% 44% 0,626944
BBICTABJICHHOU
HKCIIEPTOM )
12. Tlpuem
100 35 16 18
(O?szfnrf;a) 74% 26% 0,5 47% 53% 0,617490 0,006
13. ACT
(MeHbIIe/00bIIe 38 4 79 49
TPaHUIIBI, 90% 10% 20,5 62% 38% 0,556530 0,006
naiinennoit OJIP)
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14. ®ubpuHoreH-
q
(MeHbI1e/00IBIIIE 48 10 69 43
TpaHUIIbI, 83% 17% 4.0 62% 38% 0,548046 0,005
BBICTaBJIICHHOMN
IKCTIEPTOM)
15. OXC-u
(MeHbIIe/GONTBIIIE
26 3 91 50
TPaHUIIBI, ) 90% 10% 5,0 65% 35% 0,454713 0,0095
BBICTABJICHHOMN
IKCTIEPTOM)
16. TT-u
(MeHbIIe/00MBIITe
74 19 25 19
TPAHMUIEL, 64% 36% 1,65 57% 43% 0,396244 0,008
BBICTaBICHHOMN
SKCIIEPTOM)

AHnanu3 naHHOW TaOnuIBl mokaszan, 4yro y nanueHToB ¢ XMI'M Haumbosee 3HaYUMBIM
¢dakxTopom pucka pazsutusi TUA sBnsercs Huskuii ypoBenb XC-JIIIBIT (< 0,55 mMmomnb/m)
(H=1,98, p<0,0005). Takxke 3HAYMTEIHHO BhIpa)keHa CBA3b pucka passutus THUA co
cramusimun XUI'M (H =151, p<0,0005) u OKI-mpusHakamu TrunepTpopuu JIeBOTO
xenynouka (H = 1,23, p < 0,0005). Tak, y 6onbubix |1-111-if cragusmu XUI'M puck pa3sutus
TUA mnossimen B 6 pa3 (OR =6,0 J1195% [1,97-18,27]), a npu HaIW4YUKA THLICPTPOPHH
JIeBOTO *keayaouka — B 7,5 pa3 (OR = 7,5 IN95% [1,91-29,45]).

3.1.2. /IBymMepHBIe 3aKOHOMEPHOCTH M 0a30Basi CHCTEMA 3aKOHOMEPHOCTei

Vcnonb3oBaHue MOJIENU IByMEPHBIX Pa30UEHHI ¢ OJHOM IpaHMYHON TOUKOM MO Kax10i
U3 pelieBaHTHBIX nepeMeHHbIX (Mozenb I, cm.[8]) BbisiBHMIIO 55 NOCTOBEPHBIX JBYMEPHBIX
3akoHOMepHocTel. [Ipu 3ToM B cityuasix, Korja 1o KpaiiHei Mepe A1 OJJHON U3 peleBaHTHBIX
IIEPEMEHHBIX CYLIECTBOBaJla MPOCTEWINas OJHOMEpPHas 3aKOHOMEPHOCTb C YpPOBHEM
noctoBepHOCTH He Xyxe 0,01, oT00p IBYMEpHBIX 3aKOHOMEPHOCTEN MPOU3BOIUIICS COTIIACHO
yemosuto pl1<0,01, p2<0,01. B cuywasx, korga 3HAYUMbIC 3aKOHOMEPHOCTH JUJIS
pENICBaHTHBIX IEPEMEHHBIX OTCYTCTBOBAJIM, OTOOpP JABYMEPHBIX 3aKOHOMEPHOCTEH
pou3BoIMIICS coriacHo yciosuio Pl < 0,02, p2 < 0,02, (cM. npuioxeHue 2).

3HayeHue pl xapakTepus3yeT 3HAYMMOCTb BXOXJIEHHUS B JBYMEPHYI 3aKOHOMEPHOCTh
nepemeHHON X. COOTBETCTBEHHO, uYepe3 P2 0003HAYCHO P-3HAYCHHE, XapaKTepH3YIOIee
3HaYMMOCTb BXOX/IEHUS B IBYMEPHYIO 3aKOHOMEPHOCTb NEpeMeHHOI Y.

C mnomolIpl0 METOAWKH, ONUCAHHOW B MPWIOKEHUH 2, U3 MOJyYEeHHBIX HaOOpOB
OJTHOMEPHBIX M JIBYMEPHBIX 3aKOHOMEpHOCTEeHl Obula BbliedeHa Oa3zoBas cucrema U3 35
JBYMEPHBIX WM  OJHOM  OJHOMEpPHOM  3aKOHOMEpHOCTH. HalineHHble  AByMepHBbIE
3aKOHOMEPHOCTH, BOLICANINE B 0a30BYI0 CHCTEMY, MPECTABICHBI B puiioxkenun 1 (tadm. 1).

Hexotopble W3 JABYMEpHBIX 3aKOHOMEPHOCTEW mTpeacTaBieHbl Ha puc. 1-3. Ha
qyarpaMMax B KaXJIOM KBaJIpaHTE yKa3aHbl COOTHOILIEHMS YHCia ClydaeB, 0003HAUYCHHBIX
«+», K YUCIy CITy4yaeB, 0003HAUEHHBIX «O.

IToka3zaHo, 4TO cpenu ManueHTOB, nepeHecnx THUA, npeBanupyroT O0NbHBIE C HU3KUM
ypoBHeM XC-JIIIBII (menee 0,45 MMoub/71) WM BBICOKUM ypOBHEM (UOpUHOreHa (BBILIE
4,87 /1) (puc. 1). IlomoOuble pe3ynpTaThl, 0 BiIUsSHUM HHU3KUX ypoBHed XC-JIIIBII u
BBICOKMX ypoBHeH (uOpWHOreHa Ha pPUCK pa3BUTUS  HApyIIEHWH  MO3TOBOTO
KpPOBOOOpaIleHus1, ObLIH MMOKa3aHbl B UccienoBanuu Rizzo M. ¢ coaBTropamu [14].
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Puc. 1. lnarpamma paccesHUsI, OTpakKaromas CBs3b ypoBHA ¢uOpuHOTeHa (T/11) — och X 1 ypoBHI XC-

JIIBII (MMonb/1) — ock Y ¢ HanmuuueM («0») wiam orcyTcTBUeM («+») TUA y manuentroB ¢ XUI'M,
pl < 0,0005, p2 = 0,0005.

Husknii ypoens XC-JIIIBII MoxeT ycyryonsiTh aTepOCKIEPOTHUECKUI IMpoIecc depes
BIMsHUE Ha npouecc BocnaieHus. Hwuszkue ypoBuu XC-JIIIBII, mno-Buaumomy,
CHOCOOCTBYIOT MIEPEBOIY MpoIiecca BOCIAJICHUs B OCTpyIo (a3y. Bocnanenue, kak U3BECTHO,
UIpaeT pellalollyld pojib B HBOJIOLUM OT 3SHAOTEIHATbHONW JUCHYHKIMH 10 pa3pbiBa
aTEePOCKIEPOTHYECKON Ok U areporpom6Oo3a. OuOpuUHOTEH, B CBOIO OYEPENb, TAKXKE
OKa3bIBa€T BIUSHUE HA IPOTPECCUPOBAHUE aTEPOCKIEPO3a YEpPe3 Y4YacTHE B PpaHHEM
(OpMHUPOBAHUM U POCTE aT€POMATO3HOM OJISIIIKM U CHOCOOCTBYET YCHJIEHMIO BOCHAJICHUS.
OOHapyxeHa J0CTOBepHas oOpaTHas Koppemsauus Mexnay ypoBHamu XC-JIIIBIT u
KOHIIEHTpalue ¢pudpuHorena [15].
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Puc 2. /InarpamMma paccestHus, OTpaxaromas cBsi3b AU((Gy3HBIX N3MEHEHUH MIMTOBUIHOM skeme3sl (1 —
HeT, 2 — ecTh) — ocb X — 1 ypoBHA XC-JIIIBIT (MMoie/) — och Y ¢ HanmuaueM («0») WIIM OTCYTCTBHEM
(«+») TUA y nmarentos ¢ XUI'M, pl = 0,0095, p2 < 0,0005.
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Puc 3. lmarpamma paccesHHs, OTpaXkaromas CBsA3b cTaigud 3abomeBaHus — ock X — U ypoBHA XC-
JITIOHIT (MMome/i) — ock Y — ¢ HanmmumeM («0») min oTcyTcTBHeM («+») THUA y manuentoB ¢ XUI'M,
pl =0,009, p2 < 0,0005.

3HaunMbBIM (QakTopoMm s pazButusi TUA sBIsieTcs COYETaHHOE HAIMYKE Y TalMeHTa
Huzkoro ypoBHsi XC-JIIIBII (menee 0,65 mmons/n) u quddy3HbIX U3MEHEHUH IUTOBUAHON
Kene3bl (10 TaHHBIM YJIbTPa3BYKOBOTO HCCIIeA0BaHus) (puc. 2). DT0, MO-BUIUMOMY, CBA3aHO
KaKk ¢ BiMssHUEM Ha puck Huszkoro ypoBHs XC-JIIIBII, Tak u BIHMAHHEM BEpPOSTHOTO
«TUMOTUPEOUJTHOTO CcTaTyca» ManueHTta, Ha Y3W mnposBistomierocss B BHJE IMPU3HAKOB
TU(GPY3HBIX M3MEHEHMH LIUTOBUAHOM sxene3bl. CBs3u pucka pazButusi TUA ¢ ypoBHIMHU
TUPEOUIHBIX TOPMOHOB BBISBIEHO HE ObUIO, YTO MOYHO OOBSCHUTH HAJIUYHEM
MEANKAMEHTO3HON PEMHUCCUH Y MALUEHTOB.

Taxxe, y O0OJNbHBIX C pa3BepHYTON KiIMHUYecKOW kKapTMHONM XWI'M mnoBBIIIEHHBIN pPHUCK
pazsutus THUA cBszan ¢ ypoBHsamu XC-JIIIOHII. V manumentoB XUI'M -1l cragmii ¢
ypoBHsimu XC-JITTOHIT Beire 0,89 mmons/i B 3 pasa Beime puck passutus THUA (OR = 3,2
JIN95% [2,16-4,77]) mo cpaBHEHHWIO C MAalMEHTaMH C Ooyiee HU3KUMH ypoBHSMH XC-
JITIOHIT (puc. 3).

Jlanee U3 MOJTYYEHHBIX MMOKa3aTelei, IO OJHOMEPHBIM U JBYMEPHBIM pa30ueHusM, Obuia
Bbl/IeJIeHa 0a30Basi CUCTEMa JUIsl IPOTHO3UPOBAHUS.

B tabnune 2 npencraBieH BKIAA pa3IMUHbIX NOKa3aTeneld 0a30BON CUCTEMBI, CBSI3aHHBIX
¢ pazsutueM THUA, BMecTe ¢ rpaHUIIaMH ONITUMAJIbHBIX pa30HeHuid. 371ech U Jajiee B ciiydae,
€cl JUld TpHU3HAaKa CYIIECTBYET JIOCTOBEpHOE OJHOMEpHOe pa3bueHue, B Talnuie
MIPUBOAUTCS €ro TpaHnlia. B MpOoTUBHOM ciydae MPUBOJINTCS Yalle BCTPEUYAOIIAsACS TPaHNIA
B JByYMepHOH 3akoHoMepHocTH. OOnactu mnoBblieHHOro pucka THA, 3amaBaemble
rpaHULlaMH, MOTYT OBITh IpociiexkeHbl o Tadbnuue 1 u Tabaune 1 u3 npunoxenus 1.

Taxum oOpa3oM, HalllM TaHHBIE TTOKA3bIBAIOT, YTO OCHOBHBIM I1aPaMETPOM, BIUSIOLIIMM Ha
puck passutus TUA, sBigercs ypoBeHb XC-JIIIBII. Ormernm, 4TO BECOBOW BKJIAJ
6unapnoro nokaszatenss XC-JIIIBII-u ¢ rpanurei, BICTaBIEHHON 3KCIIEPTOM, OKa3bIBAeTCS
oompie Bkiaaa nokasarens XC-JIIIBII ¢ rpanuneit, Haiinenno# ¢ momomsio OJIP. Bricokas
BenuunHa Bkiana XC-JITIBII-u cBsizana ¢ BEICOKMM YPOBHEM pa3JI€J€HUs TPYII C TOMOIIbIO
HKCIIEPTHON TpaHUIbl Ha AHATU3UPYEMOMl BBIOOpPKE, KOTOPBIM OJM30K K MaKCUMaJIbHOMY
ypoBHIO pazaeneHus c¢ nomouipto OJIP rpanunel. OgHako cTaTHCTHYECKAs 3HAYMMOCTh
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rpanunbl XC-JIIIBII-4 oka3bIiBaeTCs BbIIIE 3HAYUMOCTU TPaHMIIbI, HAWJEHHONW C MOMOUIBbIO
O/IP, u3-3a TOTO, YTO HCMOJB3yeMas MPOIEaypa OIEHKH 3HAYUMOCTH YYHUTHIBaeT d(PdekT
NOJArOHKM Ha aHAIM3UPYEMbIX JaHHBIX. Bkiaa (Bec) mokasaTenss UMEET CMbICI CyMMbl H-
K03()PULIMEHTOB, OLICHUBAIOLIUX CTATUCTUYECKYIO 3HAYMMOCTb.

Tadanma 2. OCHOBHBIC IMOKA3aTeNIM, BOIICIINE B 3aKOHOMEPHOCTU 0a30BOW CHUCTEMBI, IS
nporao3upoBanus passutus THUA y 6ompabx ¢ XUT'M

Ne Hoxkazamenu Bec I'panuya

1. XC-JIIBII-u 15,23061 15

2. XUI'M-craguu 11,21818 15

3. 0XC 4,546871 5,25 MMoB/1T

4, XC-JITIBII 4,448803 0,55 MMoB/1

5. OKT -rmx 4,150513 15

6. Jud.Uzm. I ut. 3,393896 15

7. Tun TJIT 2,710497 3,5

8. XC-JIITOHIT-u 2,493449 15

N3BuTOCTH COCY10B

9. (1o nanmev Y3JIT) 2,481803 15

10. XC-JITTOHIT 2,157131 0,84 mMmons/n

11. DubpuHOTeH 2,052072 4.6 r/n

12. XC-JIITHIT 2,03552 6,15 mMonb/n

13. OKT - nHdpapkT MHOKapIa 1,78517 1,5

14. Tpurmumepu st 1,695146 2,0 mmoub/n

15. OubpuHOTeH - 4 1,647036 1,5

16. ACT 1,030622 20,5 en./n

17. OXC-u 0,946256 15

18. HBC-atep. 0,8968 1,5
[Ipu3naku neiikoapeosa

19. (1o nanmsm MPT) 0,889046 15

20. HacmenctBeHHOCTD 0,851438 1,5

21. Tpurmunepuas - 4 0,840753 1,5

22. ['pymmsl o Bo3pacty 0,826005 1,5

23. JlmmdoruTer 0,773862 25,5 %

24, COD 0,741266 12,7 mm/4ac

25. AJT-u 0,648316 15

[Tono6uble pe3ynbTaThl monydeHbl B uccienoBanuu SPARCL. V mamueHTOB, HeTaBHO
nepeHecnx THA wiM HINEMUYECKUM MHCYINBT, ITOKA3aHO NMPEAUKTUBHOE 3HAYEHUE HU3KOTO
ypoBHsi XC-JITIBII. ITokazano, uro ¢ kaxapiM mosbimenneM XC-JITIBIT na 0,35 mMMonb/n
PHCK pa3BHUTHSI MHCYIIbTa CHIDKaeTcst Ha 13% [16].

3.2. IlporHo3upoBaHue pa3BUTHSI TPAH3UTOPHOW HIIEMHYECKOH aTaKM y NALUEHTOB C
XHUI'M ¢ noMOIIbIO METOI0B PACIIO3HABAHUSA.

bbimu mpoBeieHbI SKCIEPUMEHTHI 110 OLEHKE TOYHOCTH MporHo3a pa3zsutus THUA no tpém
rpyImaM TEePEeMEHHBIX, BXO/SIMUX B 0a30BbIe 3aKOHOMEPHOCTH U TIPEACTABJICHHBIX B
tabnuue 2. HccnepoBanach mporHoctudeckass dS()PEKTUBHOCTh CIEAYIOIIUX METOJIOB:
JUHEHHOTO JUCKpuMHHAaHTa Dwuiepa, TUHEHHONH MammHbl, Q-OJmKkalmx cocesei, MeTo1a
OTNIOPHBIX BEKTOPOB, MYJIBTHUMOJIEIbHBIX CTATUCTUUECKUX B3BELIEHHBIX CHHIPOMOB, METO/A,
OCHOBaHHOTO Ha TOJIOCOBaHWHU MO HabopaM JIOTMYeCKuX 3akoHoMmepHoctel (“Jlormueckue
3akoHomepHocTr””) [11, 12]. TouyHOCTh MNPOTrHO3a OIEHUBAJIACh C TOMOIIBI METOa
CKOJIB3SIIIET0 KOHTpoJiA. Llenpro sKcepuMeHTOB Obljia OIleHKa MPOTHOCTHYECKOW IIEHHOCTH
n00aBIsIeMBIX TPYIIN MOKa3aTeneil. B JaHHOM cilydae MpoTrHO3 MOHUMAETCS TOIBKO JIUIIH KakK
oTHeceHue naruenTa B rpynmny ¢ TUA unu 6e3 TUA 1o COBOKYITHOCTH TTOKa3aTeNIeH.
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Jlnist mepBOTO SKCIIEPUMEHTA U3 BCEX MOKa3aTeleil, Bome mux B 6a30ByI0 cCHCTEMY, ObUIH
B3SThI BCE JIAOOPATOPHBIE MIOKA3ATENH, @ TAKXKE BO3PACT U TUIl TUIEPIUIUAECMUN.

Bo BTOpOM 3KcriepuMenTe ObLTH 100aBICHbI MOKA3aTeNd, XapaKTePHU3YIOIIHe COCTOSIHUE
CepAECYHO-COCYTUCTON CHUCTEMbl M IIMTOBHMJHOW >Kele3bl, TAaKKe BouLIeIImHe B 0a30BYIO
CUCTEMY.

B Tperpem 3KcrepuMEHTE MCIOJIB30BAJUCh BCE IOKa3aTeaM, BOUIEAIIME B 0a30Bble
3aKOHOMEPHOCTH, CBsi3aHHbIe ¢ pa3ButueM TUA y OGompHbiIx ¢ XUI'M. Ilokazarenu,
UCIIOJIb3yeMble B IIEPBOM 3KCIIEPUMEHTE, MpeAacTaBieHbl B Tabnuue 3. O6nacTh 3HauYeHHUH
nossllIeHHOro pucka TUA juid nokasaTenell He yKa3aHa, T.K. JUlsd [oKa3aTelel, ody4YeHHbIX
OpU JABYMEpHBIX pa30MEHHUsAX, JaHHble O0OJAcTH MOTYT BapbUpOBaThb W OTJIMYAThCA B
3aBUCHMOCTH OT I1aphl IIPU3HAKA.

Ta6auna 3. [Tokazareinu, UCIOIB3yeMbIC B IEPBOM SKCIIEPUMEHTE

No Iloxazamenu No Hoxazamenu

1. XC-JIIIBII-4 10. DUOPHHOreH-Y

2. 0XC 11. ACT

3. XC-JITBIT 12. TI-u

4. Tun runepiunuaeMun 13. I'pynmnsl o Bo3pactam
5. XC-JIIIOHII-4 14, XC-y

6. XC-JITTOHIT 15. JlumoruTer

7. ®dubpuHOreH 16. COD

8. XC-JITTHIT 17. AJIT-u

9. Tpurnunepuasl

Pe3ynpTaThl 1o mnepBOMy OSKCIEPUMEHTY IpejcTaBieHbl B Tabmuue 4. Hapsany co
CTaHJAPTHBIMHU TOKA3aTEISIMH — YYBCTBHTEIBHOCTD M CIEUU(UIHOCTh, — B TAOJIUIE TaKKe
IPUBOJUTCS CPEeNiHAsS TOYHOCTHh NPOTHO3a B IpyIIe HanueHTos, nepeHecunx TUA, u 06e3
TUA. CpemHss TOYHOCTH CBsf3aHa CO CHEUU(UYHOCTBIO M YyBCTBUTEIBHOCTBHIO
COOTHOLIEHUEM:

Cpennsis Tounocts = (1 — CnennduunocTs + UyBCTBUTENBHOCTB) / 2.
CpenHsiss TOYHOCTH TIO3BOJISIET HATJISITHO CpaBHHBATh S()(EKTHBHOCTh PA3TMYHBIX

MCTOJOB paCIlio3HaBaHUs.

Ta6auna 4. [Iporno3uposanue pa3zsutis TUA ¢ mOMOIIBIO Pa3IMIHBIX METOIOB MAITTHHOTO
o0yueHus (110 MepeMEHHBIM NEPBOTO IKCIIEPUMEHTA)

Tounocme ¢ cpynne ¢ THA - Cpeonsnsn
Memoo YY8CMEUMENTbHOCHb RPOCHO3A Cneuu¢uqnocmb MmMOYHOCMDb

MCBC 71,7% 20,5% 75,6%
JIuneiinas MamHa 56,6% 18,8% 68,9%
JIuHeHHBIN AUCKPUMUHAHT 58,5% 12,0% 73,3%
dumepa

MeTo]1 OTIOPHBIX BEKTOPOB 64,2% 12,8% 75, 7%
Q-0mmkaimux cocenei 81,1% 28,2% 76,4%
Jlornueckue 73,6% 19,7% 77,0%
3aKOHOMEPHOCTH

CpexmHee 1Mo BceM METo1aM 67,6% 18,7% 74,5%

Cpemnee 1Mo BceM MeETOJaM 3HAUY€HHE UYYBCTBUTEILHOCTH COCTaBHIO 67,6%, cpemnee
3HaueHue cnenupuanoct — 18,7%. Hausrbicuryto cpeqHior TouHOCTH (77%) moka3an MeToa
MOWCKa 3aKOHOMEPHOCTEH. BIM3Kyr0 TOYHOCTH mMokazas Meroa Q-Ommkaimmx cocemeit
(76,4%), a Taxxe meToa onopHbIX BekTopos (75,7%) u MCBC (75,6%).
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Otmetum, uro merog MCBC ocHOBaH Ha rojIOCOBaHUU 10 CHCTEMaM 3aKOHOMEPHOCTEM,
BBIUHCIISIEMBIX C TOMOIIBI0 ONTUMAJIBHBIX Pa30UEeHUH.

Bo BTOpoM skcniepumMenTe (Tadi.5) K MPOrHOCTUYECKHM TIEPEMEHHBIM, HCIIOJIb3yEMbIM B
nepBoM 3kcrepuMenTe (tadin. 3.), Oblium goOaBieHbl 4 mapamerpa u3 Tabmuisl 2: UBC-
atepockiiepo3 kopoHapubeix aprepuit (UbC-arep), DKI' npusnaku rumneptpoduu JeBOTO
JKemyaouka W repeHeceHHoro wuHbapkra wmuokapaa (OKI.rmwk., DOKI-um), Hamuudue
npr3HAKOB AU y3HBIX U3MEHEHHUH MUTOBUIHOMN skene3sl npu Y3U (Jud.M3m.1ut.).

Taﬁ.nnua 5. OcHoBHEIE IMoKa3aTejirk, UCII0JIb3YEMbIC BO BTOPOM SKCIICPUMEHTE

Ne Ilokazamenu Ne Ilokazamenu
1. XC-JIIBII-4 12. OuOpUHOTeH-T
2. 0XC 13. ACT
3. XC-JIIBII 14. TT-u
4. Tun runeprunugeMun 15. I'pymmel o Bo3pacTtam
5. XC-JIITOHII-4 16. XC-u
6. XC-JIITOHIT 17. JlmmdoruTer
7. OubpuHOTeH 18. COD
8. XC-JITHIT 19. HBC-atep *

9. Tpurmumepu st 20. OKT- um *
10. Jud. M3m. 1 ut. > 21. AJIT-u
11. OKT .rmx *

* JloOGaBJICHHBIC ITOKA3aTeaH U3 TabI. 2.

Ta6auna 6. [Iporno3uposanue pazsutis THA ¢ MOMOIIBIO Pa3IMYHBIX METOJIOB MAIIIMHHOTO
o0ydeHus (110 IMepeMeHHBIM BTOPOTO 3KCTIEPUMEHTA)

Memoo Tounocmo ¢ cpynne c TUA — | Cneyugpuunocmso Cpeonasn
UyeCmeumelbHoCmb npocHo3a Mmo4YHocmb

MCBC 73,6% 16,2% 78,8%
JIuneiinas MammHa 67,9% 20,5% 73,7%
JIuHeHbId  AMCKPUMUHAHT 62,3% 17,9 72,2%
dumepa

MeTo/1 OTIOPHBIX BEKTOPOB 67,9% 14,5% 76,7%
Q - 6mkaimx coceneit 84,9% 23,9% 78,8%
Jlornueckne 77,4 20,5 78,5%
3aKOHOMEPHOCTH

CpenHee 1Mo BceM METoIaM 72,3% 18,9% 76,5%

[To Tabnuiie 6 MOXHO YBUAETH 3aMETHOE YIYYIICHHE YYBCTBUTEIHLHOCTH MPOTHO3a IO
CPaBHEHMIO C TepBbIM JKcnepuMeHToM. CpenHee 1O BCeM METOJaM 3HAu€HUE
YyBCTBUTEIBHOCTH BO3pocio ¢ 67,6% no 72,3%, npu COXpaHEHUU CPEIHEr0 3HAYCHUS
cnenuduunoctr — 18,9%. Hausiciryro cpennioro Tounocts (78,8%) mokaszamu meroq MCBC
u Q - Ommkalmmx coceneil. baM3kyro TOYHOCTH MPOJEMOHCTPHPOBAIH MeToll «Jlorndyeckue
3akoHOMepHOCTH (78,5%) ¥ MeTO1 OMOPHBIX BEKTOPOB (76,7%)..

Hcnonk3oBaHue, B TpeTheM SKcrepuMeHTe (Tabmn.7), Bcex MokazaTelied, BOILISAIIUX B
3aKOHOMEPHOCTH 0a30BOM CHCTEMBI, TPHUBEIO K HEOOJBIIOMY IMOBBIIICHUIO TOYHOCTH
nporuo3a. HauBbicmias cpefHsisi TOUHOCTh MPOTHO3a ObUIA TIOCTHTHYTA C MOMOIIBIO METOa
OMOpHBIX BEKTOpOoB (82%). Biuskoe 3HaueHue mpoaeMoHCTpupoBau Takxe meroq MCBC
(81,5%) u «JIornueckue 3akonomepHoctn» (80,1%) .
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Tadauua 7. Ilpornosuposanme paszputusi THA ¢ TOMOMIBIO Pa3IUYHBIX METOIOB
MallMHHOTO  O00y4YeHHs (0  BCEM  TEPEMEHHBIM,  PEJICBAHTHBEIM  0a30BBIM
3aKOHOMEPHOCTSIM — TPETHI IKCIICPUMEHT )

Tounocms 6 zpynne c THA —
Cpeonsnsn
Memoo YyECmMEumeabHOCHb Cneuugpuunocmo
MmMoYHoOCmb
npozHO3a

JIuneiinas MainHa 71,7% 15,4% 78,2%
Q-Ommxaimux cocenei 71, 7% 21,4% 75,2%
JIuHeHbI AUCKPUMUHAHT 69,8% 12,8% 78,5%
Quiepa
MCBC 77,4% 14,5% 81,5%
MeTo]1 OTIOPHBIX BEKTOPOB 73,6% 9,5% 82,0%
Jlornueckne 75,5% 15,4% 80,1%
3aKOHOMEPHOCTH
CpenHee 1Mo BceM METOIaM 73,2% 14,8% 79,3%

3.3. BbisiB/IeHHe CBSI3M KJIMHHMKO-JIA00paTOPHBIX INOKa3aTeseil ¢ pa3sBUTHEM OCTPOro
HIIeMHYecKOro HHcyJbTa y nanueHToB ¢ XUI'M (mo Bceii ncciienyeMoii Bbioopke)

Jlanee HaMM ObUIM IPOBENEHBI MCCIEIOBAaHUS IO BBIABICHHUIO (DAKTOPOB pHCKa Pa3BUTHS
UIIEMUYECKOro MHCYyJbTa Yy nauueHToB ¢ XMI'M no Bcell uzydaeMoil BbIOOpKe. DTO ObLIO
IOPOBEIEHO [UId OLIGHKM 3HadeHus nepeHeceHHoM THA, kak OZHOrO U3 OCHOBHBIX
HE3aBUCHMBIX (DaKTOPOB pPHCKAa MOBTOPHOTO WIIEMHYECKOTO HWHCyabTa W cmeptu. C
ucrnonb3oBaHueM Mmeroga OJIP ObuiM  BBIBIEHBI KJIMHUYECKUE, OMOXMMHYECKHE U
MHCTPYMEHTAJIbHBIE IIOKA3aTeNn pucka pazsurtus NN.

3.3.1. OnHoMepHbIe 3aKOHOMEPHOCTH

PesynpraThl uccnenoBaHus mpejacTaBieHbl B Tabnmuue 8. Tabmuma  coaepKuT
3aKOHOMEPHOCTHU C IOCTOBEpHOCTHIO HEe Xyxke 0,01. B Tabnuiie ucnonb3yroTcss 0003HaUCHUS,
aHaJIOTUYHbIe 0003HAYEHUSIM, HCII0JIb3YeMbIM B Tabmuie 1.

[Ipn ananu3e nmokasaresneu, CBA3aHHBIX ¢ pa3BuTHeM M, BBIABIEHHBIX IPU OJHOMEPHBIX
pa3zouenusx metogom OJIP, camoit 3Haummoit (H = 3,0) sBuserca Il cramus XUI'M,
BEPOSATHO, KaK HanboJiee KIMHNYECKH BbIPayKEHHAs! U MPOTHOCTUYECKU HEOIaronpusITHas.

BeipaxkeHHoi siBiisieTcst cBsi3b KpaiiHe Hu3zkoro ypoBHs XC-JIIIBII — menee 0,35 mmons/n
(H=0,81) ¢ paseutuem UU. Dtot ypoBenb XC-JITIBII siBnsiercst naxe Ooyiee HU3KUM, YeM
ypoenb XC-JIIBIT (0,55 MMmonsw/m), cBsi3aHHbIl ¢ puckoM pa3Butus THUA. Bo3moxxHo,
ypoBerb XC-JI[IBII o0paTtHO KOppemupyer ¢ TSDKECTbIO HApYIIEHHS MO3TOBOTO
KpoBooOparlieHus. BeisiBieHa cBsI3b BBICOKOTO YPOBHSI CUCTOJIMUYECKOTro JiaBieHus (0onee 197
MM pT. CT.) C pa3BUTHEM HIIEMUYECKOro WHCYNbTa. [log00HbIE pe3ynbTaThl OBLIN MOITY4YEHbI
Simons L.A. ¢ coaBTopamu, MOKa3aBIIMMH, YTO MPEeIUKTOpamMu pazButus MU y moxuisix, B
BO3pacTHOM rpymnme 60—69 nert, saBusatorca cHukeHHbIN ypoBeHb XC-JIIIBII u aprepuanbnas
runeptensus [17].

Crnenyer OTMETHTHh OTCYTCTBHE 3HAUYMMOW, Jaxke Ha ypoBHe 0,1, mpsMoON B3auMOCBSI3H
TUA c pazsutuem UU.
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Tab6muua 8. OCHOBHBIE KJIMHUKO-T1a00OpaTOpHbIE M HMHCTPYMEHTAJIbHBIC IMOKa3aTelu,
CBSI3aHHBIE C PA3BUTHEM HIIEMHUYECKOTO MHCYbTa y marueHToB ¢ XMI'M (BbIsIBIIEHBI

npu OAHOMCPHBIX paS6I/IeHI/ISIX MECTOAOM OI[P) (Iloxaszamenu pacnonooicenvt no yowI8anHuIo
rkoagpPpuyuenma xavecmea H - ungpopmamusnocmu)

Tokazamenu Huoice epanuyot I'panuna Bovuue epanuyt H-
(uucno cyuaes, %) panuy (uucno cayuaes, %) | korhh. P
Xurm XZII;M XUrm XIIJ;I;M
1. XUT'M-cranuu
(1 —1l-s, 163 29 7 36
2—1l-1, 85% 15% 25 16% 84% 3,0 <0,0005
3—1l-5)
2. JlaBJIeHHE CHCT.
(MeHbIIe/00MBIITe 139 35 31 30 <0,0005
TpaHUIIbI, 80% 20% 1975 51% 49% 1,02 1
Hatinennoi OJIP)
3. XC-JIIBIT
(MeHbIIe/00MbIITe 15 18 117 32
TpaHUIIEI, 45% 55% 0,35 65% 35% 081 0,0005
Haigennot OJIP)
4. Pg-aopThl 4
32 76 41
(aTepockneposa 0 11% 0,5 0 0 0,75 0,0045
Het — 0/ ectp —1) 89% 65% 35%
5. UBC-um B
162 54 8 12
aHaMHe3e 750 2506 1,5 40% 60% 0,75 0,0010
(wet —1/ecTp—2)
6. CJI-2-Tuma 161 54 9 11
(rer—llectn—2) | 75% 2504 15 45% 55% 071 | 00085
7. Y3U-murt.y3. 49 5 66 27
(uet — 1/ects — 2) 91% 9% 15 71% 29% 0,67 0,0085
8. JlaBlieHre qUAaCT.
(MeHbIIe/00BIITe 152 47 18 18
TpaHMUIIbI, 76% 24% 115, 50% 50% 0,66 0,0085
Hatigennoi OJIP)
9. OKT — Hn 112 30 58 35
(uet — 1/ects — 2) 79% 21% 15 62% 38% 0,46 0,0060

3.3.2. IByMepHbIe 3aKOHOMEPHOCTH M 0a30Basi CHCTeMa 3aKOHOMepHOCTeill

C ucrosnb30BaHMEM MOJENTU JABYMEPHBIX Pa30MEHUH € OJHOM TPaHMYHOM TOYKOHM MO
KaX/101 U3 pesIeBaHTHBIX NMEPEMEHHBIX ObUIO BBIBICHO 45 JBYMEpHBIX 3aKOHOMEPHOCTEH ¢
YPOBHEM JIOCTOBEPHOCTH, ymoBieTBopsitommM ycinoButo pl <0,01, p2 <0,01. IIpu stom
0TOOp JIBYMEpHBIX 3aKOHOMEPHOCTEH MPOM3BOJIMICA COCOOOM, OMMCAHHOM B MyHKTe 3.1.2
(cM. mpumoxxeHwue 2).

Haiinennsle 1ByMepHbIE 3aKOHOMEPHOCTH M3 0a30BOM CHCTEMBI IPEACTaBIEHBl B
npuiokeruu 1 (tabm. 2).

HekoTopele n3 1ByMEPHBIX 3aKOHOMEPHOCTEN NPEICTABIEHBI HA pUCYHKAX 4 U 5.
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p2 <0,0005. B kaxmoMm KBaJpaHTe yKa3aHbl COOTHOIICHHS YHCIA CIydacB, 0003HAUCHHBIX «+», K UHCIY
ciIy4aeB, 0003HaYEHHBIX «O».
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Puc. S. /lnarpamma paccestHus, OTpaskarolas cBs3b CBA3b nepeHeceHHoit TUA (1 — mer, 2 — ecTh) — OCb
X n ypoBus XC-JITIOHII, (MMoins/m) — och Y ¢ HanuIueM «0» WM OTCYTCTBHEM «+» moBTOpHOTO MU,
pl < 0,0005, p2 < 0,0005. B xaxxaoM KBaJipaHTe YKa3aHbl COOTHOIICHHS YUCIIA CITydaeB, 0003HAYCHHBIX
«+», K YUCITy CITy4aeB, 0003HAYECHHBIX «OY.

[Mpu ananuse pucyHka 4 BUAHO, 4TO 3HaveHHs Hu3koro yposus XC-JITIBIT (< 0,55
MMOJIB/JT) SIBJISIIOTCSL 3HAYMMBIMU JUIsi pucka pa3Butusi MM Ha osrame 3aboneBaHus 10
pazsutust TUA (1 u IV kBagpantel nuarpamwmel). [Ipn HaTUYuKM y NanyMeHTa NEPEeHECCHHOU
TUA uuskuit yposens XC-JIIIBII yxe He Bnmser Ha puck pasButus uHcyabra (11 u Il
KBaJIPAHTBI AT PAMMBI).

[Tpu onenke cBszu passutus MU ¢ yposaem XC-JITIOHII (puc. 5) BbIsBIsIeTCS Ta *Ke
3aKOHOMEPHOCTb. OCHOBHBIM (hakTOpoM pucka — siBisgercs nepeHecéHHas TUA. YposeHb
XC-JIIIOHIT He sBngerca 3HauMMbIM. Jlake NMpu HOPMaJbHBIX 3HAaueHUsAX ypoBHsI XC-
JIIOHII, vo mpu Hamuuuu THUA B aHamHe3e, y OOJBbHBIX JOCTOBEPHO Yalle OTMEYEHO
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passute MU. Takum o6pazom, yposau XC-JIIIBIT u XC-JIIIOHII He cBsi3aHBI C PUCKOM
pasutus moBTopHoro MM y 6onpHbIX, epeHecmmx THUA.

Jlanee, U3 MHOXECTBa BCEX JOCTOBEPHBIX OJJHOMEPHBIX U JIBYMEPHBIX 3aKOHOMEPHOCTEM
Obula BblJesIeHa 0a3oBas CHUCTEMa, CoOJepXKalias 3aKOHOMEPHOCTH, HajJ KOTOpPBIMHU HE
JOMHHUPYIOT HUKAKHE JPyrue 3aKOHOMEPHOCTH (MOJpOOHO ONMUCAHO B HPWIOKEHHU 2).
[TonHOCTBIO 1aHHAsI CUCTEMA MPEACTaBICHA B IPUIIOKeHUH 1.

Bkiiag Hanbosiee 3HaUMMBIX IIEPEMEHHBIX BMECTE C TpaHUIIAMU pa30UEHHI MIPEICTABIICH B
tabmune 9. Obnactu mnoBelmieHHOro pucka WU, BblnenseMble IpaHMLlaMU, MOTYT OBITb
IpOCIIeKEHBI 1o Tabmuie 8 u Tabnuie 2 npuioxeHus 1.

Tadauna 9. OCHOBHBIC MOKa3aTEeNH, BOIICIIINEC B 3aKOHOMEPHOCTH 0a30BOM CHUCTEMBI, IS
MPOTHO3UPOBAHUS PA3BUTHS UIIIEMHYECKOTO UHCYJIBTA 110 BCEH UCCIIEyeMOM BRIOOPKE

No Hlokazamenu Bec I'panuywi

1. XUI'M-craguu 12,04626 2,5

2. THUA 7,996631 15

3. XC-JIIBII 3,882096 0,35 MMoB/1

4, XC-JIIBII-u 3,484922 15

5. CB.x 2,197244 71,7 mr/an

6. JlaBleHue CHCT. 2,137515 197,5 mm pT.cCT.

7. CTeneHp OXKUPEHUS 1,85386 2,5

8. Y3U-mut.y3. 1,829759 1,5

9. Jlmmorutet 1,774802 23,5%
Pg-aopTs! (pr3HAKT 0,5

10. aTepoCKIIepo3a a0pTHI) 1,671126

11. CB.x-u 1,573741 15

12. XC-JITIOHIT 1,229221 1,07 mMonb/n

13. Tun TJITT 1,120431 3,5

14. bp 0,988502 6,75 MKMOJIB/II

15. Poct 0,815072 178 cm

16. VY3U-n/x 0,80393 15

17. MC 0,787919 15

18. Hdud.-NU3m.Iur. 0,762834 1,5

19. V3110Boii 300 0,685614 1,5

20. JlaBreHue quacr. 0,519392 115 mm pT.CT.

W3 tabauup! 9 BuaHO, uTO BKIax nepeHecenHoi TUA B pa3zsutue UM Becbma 3HauMTENCH
(Bec paBeH 7,99). OnmHako OTCYTCTBHE NpsSIMOM CBsizu Mexnay mnepeHeceHHoit TUA u
nocienyommm pazsutuem MU, BeposTHO, yKka3blBaeT Ha TO, YTO (DAaKTOPbI pUCKA Pa3BUTHUS
WU B rpymnnax nauueHTos, nepeHecinx TUA u 6e3 TakoBOH, pa3Iu4aroTcs.

Crnenyromum  3TanoM Hameil paboThl  SBWJIOCH  BBIBICHHE PA3IUUUA  MEXITY
3aKOHOMEPHOCTSAMHM, XapaKTEPU3YIOLIMMU B3aUMOCBSA3b PHCKa HIIEMHUYECKOTO HHCYJIbTa C
Pa3IMYHBIMU KJIMHUKO-JIA00PAaTOPHBIMU MMOKA3aTeNIMH B Tpynnax OOJIbHBIX C MEPEHECEHHO
THUA u 6e3 TtakoBoi. beur mpumenen meron OJIP, a Taxke MeTOABl pacro3HaBaHUsA, OBLIH
IIPUMEHEHBI Ul TIOMCKAa 3aKOHOMEPHOCTEW B Kakaoi u3 rpymnm. Ha mocnmenyromux stamax
OblIa TIpOBEJEHa OlLIEHKa CTaTHCTUYECKOW JOCTOBEPHOCTH Pa3IMYMil MEXIy HailJleHHBIMHU
3aKOHOMEPHOCTSIMM B JBYX TpyINax C IOMOIIbI0 HOBOW pa3pabOTaHHON TEXHOJIOTHUH,
OCHOBaHHOM Ha HCHOJb30BAaHUM CIIEHUAIBHOIO BapHaHTa IEPECTAaHOBOYHOIO TecTa (CM.
NPUIOKEHHUE 2).

3.4. OmnpeneneHue KIMHUKO-IA00PATOPHBIX IOKa3aTesieil, CBA3AHHBIX € PHCKOM
Pa3BUTHS IEPBUYHOI0 HIIEMUYECKOr0 MHCYJIbTA y 00abHbIX ¢ XUI'M (0e3 THA)

Meton OJIP Obln ucronb3oBaH Uil TMOKMCKAa 3aKOHOMEPHOCTEH, XapaKTepU3YHOIIMX
B3aMMOCBSI3b PUCKA HIIEMHUYECKOTO HHCYJIbTa C PA3IUYHBIMH KIMHUKO-Ta00paTOPHBIMU
nokasareisiMu B rpynime OonbHbIX 6e3 THA B anamHese.
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KVY3HELIOBA u np.

3.4.1. OnHOMepHBbIe 3aKOHOMEPHOCTH B rpymnmne OOJbHBIX € XPOHMYECKONl HIIemMuei
TOJIOBHOT0 M03ra 0e3 cjy4aeB TPAH3MTOPHBIX HIIEMHYECKHX aTAK B aHAMHe3e

Hcnonp3oBanue oxgHoMepHoir mozaenu OJIP 1mo3Boiamio BBIIBUTH 3aKOHOMEPHOCTH,
npeacTaBieHHbIe B Ta0. 10.

Taoamma 10. OcHOBHBIC KJIMHHMKO-JIA0OPATOPHBIE W HMHCTPYMEHTAIBHBIC I1OKA3aTeiH,
CBS3aHHBIE C Pa3BUTHEM HWIIEMHUYECKOTO0 HHCYNbTa y manueHToB ¢ XMI'M (BeIsBIEHBI Tpu
OMHOMEpHBIX pazomeHmsx MerogoM OJIP) (IToxasameru pacnonosicenvr no  yowisanuio
koaghPpuyuenma xawecmea H-ungopmamusnocmu)

Ilokazamenu Huoice ecpanuyi I'panu- Boiwe epanuyni H- p

(uucno cayuaes, %) ua |(uucno ciyuaes, %) | KoIhep.

Xurm XHI'M, XHI'M | XUI'M,

y/174 un

XUI'M —
CcTaguu 113, 87% 17, 13% 2,5 4,14% 24, 86% 4,681 <0,0005
MPT — I 32, 100% 0 15 1, 4% 26, 96% 3,188 <0,0005
XC-JIIIBIT 10, 30% 23, 70% 0,55 84,92% | 7,8% 2,928 <0,0005
XC-JIIIBII-4 33, 55% 27, 45% 15 61,95% | 3,5% 2,149 <0,0005
XC-JIIIOHIT-u | 66, 87% 10, 13% 15 28,58% | 20, 42% 1,214 <0,0005
XC-JIITOHIT 89, 83% 18, 17% 1,025 | 5,29% 12, 71% 1,163 <0,0005
T 93, 82% 20, 18% 2,4 6, 35% 11, 65% 1,083 <0,0005
NBC-um 112, 78% 32, 22% 1,5 5, 36% 9, 64% 1,000 0,0015
TJIIT 79, 85% 14, 15% 3,5 20,54% | 17, 43% 0,847 0,001
TIq 74, 84% 14, 16% 1,5 25,60% | 17, 40% 0,765 0,0055
OKT -um 109, 78% 30, 22% 15 8, 42% 11, 58% 0,737 0,003
Jasnenue cuct. | 115, 78% 33, 22% 235 | 2,20% 8, 80% 0,733 0,002
Kypenue 108, 78% 31, 22% 15 9,47% 10, 53% 0,698 0,008
dubpuHOTeH —
q 48, 87% 7,13% 15 69,67% | 34,33% 0,501 0,0095
®dudpunoren 117, 76% 37, 24% 6,75 | 0,0% 4, 100% 0,560 0,0175
OKTI-un 80,81% 19, 19% 15 37,63% | 22,37% 0,590 0,0195

W3 Tabnuisl BUJHO, YTO, COTJIACHO NEPECTAaHOBOYHOMY TECTY, MAKCHUMAJIbHO 3HAUUMOM U
nocroBeprHoit (H = 4,68, p <0,0005) oka3siBaeTcss 3aKOHOMEPHOCTb, CBS3BIBAIOIIAS PAa3BUTHE
WU c Ill-eit cragueit XUI'M, BeposaTHO, Kak HanboJiee KIMHUYECKU BBIPaKEHHOH.

Taxxe HambOonee 3HauMMbIMU (akTopamMu pucka paszsutus WU sBnstorcs: Hu3KMi
ypoBerb XC-JITIBII (< 0,55 MMo1b/i1), ypOBEHD TPUTIHIIEPUAOB (> 2,4 MMOJIB/IT), TIPU3HAKH
runeprpoduu aesoro xkenyaouka Ha OKI' u nepenecennsiit undapkr muokapnaa (MbC-um).

3.4.2. JIBymMepHbI¢ 3aKOHOMEPHOCTH B Ipynmne OOJbHBIX € XPOHMYECKOH WIeMuei
roJIOBHOTO M03ra 0e3 cjiy4yaeB TPAH3MTOPHBIX MILIEMHYECKHX ATAK B AaHAMHe3e

Jlanee Obla MCHOJIB30BaHA MOJIENb JBYMEPHBIX Pa3OMEHUI ¢ OJHOW IpaHUYHON TOUYKOU
10 KaXJI0M M3 PEIEBAaHTHBIX NepeMeHHbIX. C MCIOJIb30BaHUEM METOJIMKH, IPUMEHEHHON B
OPEIbIAYIINX CIYy4asx, OblJIO BRIABICHO 57 IBYMEPHBIX 3aKOHOMEPHOCTEH.

W3 Habopa OJHOMEpPHBIX M JBYMEPHBIX 3aKOHOMEpHOCTEHl Obula BblieleHa OazoBas
cucTeMa, BKIIIOYAroIas 3 0JHOMEPHBIX U 45 IByMEPHBIX 3aKOHOMEPHOCTEH.

Bxnan pa3nuuHbIx mokaszaTenell B 6a30Byr0 cucTeMy npezcTasiieH B Tabnuue 11. Briag
HauOosee 3HAUYMMBIX IE€PEMEHHBIX BMECTE C TpaHMIIAMHU pa30MEeHHil TMpeacTaBieH B
tabmume 9. O6mnactu moBblIeHHOT0 pucka WU, Bblaensemble TpaHHIIAMH, MOTYT OBITh
npociexensl mo Tadsmie 10 u Tadnure 4 npunoxxeHus 1.
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Tadauua 11. OcHOBHBEIE TOKA3aTENH, BOIICIIINE B 3aKOHOMEPHOCTH 0a30BOW CHCTEMBI, HJIS
nporHo3upoBanus passutus MU no rpynne nauuentoB ¢ XUI'M 6e3 TUA

Ne Hokazamens Bec I'panuyni
1. XUI'M-craguu 12,80833 2,5

2. XC-JIBII-u 11,38855 15

3. JlaByieHue cucr. 7,557786 235 MM pr. cT.
4, DKI -um 5,510342 15

5. XC-JIBII 5,500637 0,55 Mmmobs/1
6. XC-JIITOHIT-u 4,826254 0,63 MMoB/1
7. HUBC-um 3,953749 15

8. ITon 3,391553 15

9. Tun TJITT 3,595654 3,5

10. T4 3,354387 2,3 MMOIB/1
11. n/x_Ectel3men 3,336459 1,5

12. JlaBrieHue nuacr. 2,867962 115 mm pr.cT.
13. Ayt.Tup-1 2,851754 15

14. XC-JITIOHIT 2,759948 1,025 mmoms/n
15. CB.X-4 2,589052 85 mr/on
16. Kypenune 2,557985 1,5

17. Y3U-murt. y3. 2,459768 1,5

18. OubpuHOTEeH — 9 2,312142 1,5

19. Bospact 2,024206 68 met
20. I'pynmsl o Bo3p. 1,81426 2,5

21. I'en Ectel'enar 1,756795 15

22. COD 1,712503 14,0 mm/aac
23. MC 1,677072 15

24, HBC-cT 1,626825 15

25, OKI - 1,620169 15

26. CreneHb 0KUPEHUS 1,191773 2,5

27. | Bp 0,981785 6,75 MKMOIIB/1
28. T 0,902234 2,4 mvons/n
29. CB.K.K-9 0,751657 15

30. Jlmmdoruter 0,713563 25,5%
31. CB.X 0,610811 73,9 mr/min

Bbimu npoBeeHbl HKCIIEPUMEHTHI 110 OLIEHKE TOYHOCTU MporHo3a pazsutus MU B rpynme
naiueHToB ¢ XUI'M (ta6n.12). [IporHo3 mpousBoauics MO MEPEMEHHBIM, BXOISAIIMM B
OazoBbie 3akoHOMepHOCTH (cM. [lpunokenue 2) u mpeacraBneHHbIM B Tabmume 11, 3a
uckioueHrem nokazarens craguu XMI'M. Tlockonbky mokazarens «ctaguss XUT'M» 0w
OueHb MH()OPMATUBHBIM, BaXHEHIIUM (PAKTOPOM, OMPEAETSIONUM puck pa3Butus UMW, mis
TOTO, YTOOBI BBISIBUTH POJb OCTAJIBHBIX KIWHUKO-TA0OPATOPHBIX MapamMeTpoB, OH OBLI
UCKITIOYEH U3 Ha0Opa MPOTHOCTHMYECKHX Toka3aTeneld. TOYHOCTh MPOTHO3a OLIEHHUBANACh C
MOMOIIbIO0 METOJIA CKOJIB3SIIIEr0 KOHTPOJIS.

Cpennee mo BceM METO/IaM 3HAYEHUE YYBCTBUTEJIBHOCTU COCTaBUIIO 55,7%, cpenHee
3HaueHue crneuuuuHoctd — 13,4%. Hauswicuryto cpenHioro ToyHOCTh (76,4%) moxazan
MmeTo «Jlornuecknue 3akoHOMepHOCTW». bnmskyro TouHOCTh (75,4%) mpomeMOHCTpUpOBAI
meroq MCBC.

3.5. OmnpenejieHne KIHHHUKO-JIA00PaTOPHBIX IOKAa3aTeJieil, CBA3AHHBIX C PHCKOM
Pa3BUTHS MNOBTOPHOI0 HMIIEMHYECKOIr0 MHCYJbTa y 00iabHbIX XHUI'M, mnepenecmmx
TPAH3UTOPHYI0 HILIEMHYECKYI0 aTaKy

HNannble rpynmnbsl 60iapHBIX XWI'M, nmepeHecmnx TPaH3UTOPHYIO HIIEMHUYECKYIO aTaky,
AQHAJM3UPOBANIM 110 TOW K€ CXeMe, YTO M JaHHble Tpynnbl O0onpHBIX 06e3 THA B aHamHese.
[Torick 0OTHOMEPHBIX U IBYMEPHBIX 3aKOHOMEpHOCTEN mpoBoamiin Metoiom O/IP.
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Ta6auna 12. IIpornosupoBanue pazputusi MU y Gompupix XUI'M 6e3 THUA ¢ momorbio
PA3IMYHBIX METOIOB MAIIMHHOTO 00yd4eHHMs (II0 BCEM MEPEeMEHHBIM, 32 HCKIIOUYCHUEM CTaIuH
XUTM).

Tounocmw 6 cpynne c
Memoo HH- Cneyughuunocmo Cpeonsnsn
uyeCmeumenbHOCnb mouHOCHb
npozHO3a
JIuHeHHBIH ~ TUCKPUMUHAHT 48,8% 9,4% 69,7%
®duiuepa
MeTox OTIOpHBIX BEKTOPOB 56,1% 8,5% 73,8%
MCBC 75,6% 24,8% 75,4%
JInHeiiHas MainHa 48,8% 19,7% 64,6%
Q-0mmkaimux cocenei 48,8% 13,7% 67,6%
Jlornueckue 56,1 4.4% 76,4%
3aKOHOMEPHOCTH
Cpennee 1o BceM MeTO/1aM 55,7% 13,4% 71,2%

3.5.1. OngHomepHbIe 3aKOHOMEPHOCTH AJsl TPyNibl 0OJbHBIX XPOHUYECKOH HIIeMuei
r0JIOBHOI'0 M0O3ra, NepeHecIuX TPAH3UTOPHYI0 HIIEMHUYECKYI0 ATAKy

Pesynprarel npumenenus ogaomepHoii moaenu OJIP npuBenens: B Tabdm. 13.

Ta6auma 13. OcHOBHBIE KIMHHUKO-IIA0OPATOpPHBIE W HWHCTPYMEHTAIBHBIC IIOKa3aTelH,
CBSI3aHHBIC C Pa3BUTUEM HIIEMHUYECKOro MHCyJbTa y manueHToB ¢ XUI'M, nepenecmnx THUA
(BBISIBIIEHBI TIPH OJHOMEpPHBIX pa3zduenusx meropoM OIP) (Iloxasamenu pacnonodicenvt no
yovleanuio ynkyuonana kavecmea H-ungopmamuenocmaur)

Ilokazame- Huoice cpanuybt I'panu- Boviwe epanuynt H- p
au (uucno cnyuaes, %) ya (uucno ciyuaes, %) K0aghep.
XUIM, XHUHI'M, XUI'M, | XHI'M,
THA THA, THA THA,
Hu un
XUT'M-
cTauu 50, 80% |12, 20% 25 3, 20% 12, 80% 1,892 <0,0005
[TrOK-4 52, 76% |16, 24% 25 1,11% 8, 8% 1,533 <0,0005
NBC-ma 53, 63% |20, 2% 15 0, 0% 4, 100% 1.0 0,006
[roko3a 52, 76% |16, 24% 6,3 1,11% 8, 8% 0,931 0,002
OoXC 20, 49% |21, 5% 7,95 |18,100% |0, 0% 0,921 0,0025
XC-JIITHIT 19, 49% |20, 51% 6,425 |19,100% |0, 0% 0,902 0,001
@ubpunoren | 23, 53% |21, 4% 4725 |30,90% |3, 10% 0,773 0,0045
Jlumormrer | 6, 33% | 12, 67% 27,5 47, 70% 12, 30% 0,704 0,005
XC-JIIIBIT 23, 92% | 2, 8% 0,65 |15,46% |18, 54% 0,674 0,0005
XC-JIIHM-4 | 3, 27% | 8§, 73% 15 35, 74% | 12, 26% 0,653 0,0075
XC-JIIBIT-u | 32, 78% |9, 22% 15 7,371% 12, 63% 0,529 0,004
TJIIT 20, 51% |19, 49% 3,5 18,90% |2, 10% 0,516 0,0045
OKTI -Hp 47, 75% |16, 25% 15 6, 43% 8 5% 0,41 0,027

W3 Tabnuisl BUAHO, 4TO, Hanbonee 3HauuMbIM (akropsl pucka (H = 1,533) pazsurus MU
y 6onbHbIX ¢ XUI'M, nepenecminx TUA, siBnsiercst runeprimkemus (> 6,3 MMOJIb/J).
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[loBbimienue ypoBHs obOmero xonectepuHa, XC-JIIIOHII, tpurauuepumoB u
¢bubpuHOTeHa, TUT TUCITUIUACMHIH, IEPEHECCHHBIM HHPAPKT MUOKapaa y 60ibHBIX ¢ XUTM,
CTapLIMX BO3PACTHBIX I'PYII, HE BIUSIOT Ha pUCK pa3Butus nosropHoro MM. Yposenp XC-
JINIBIT < 0,65 mmounb/n cBsizan ¢ puckoM paszputusi THUA, no nHe MU. BosmoxHo, y
nanueHToB, nepeHecminx THA u umeromux Ttakue Huskue ypoBHu XC-JIIIBII, kpaiine
BBICOKA JIeTaIbHOCTh. OTHOCHTENBHO CBs13u ypoBHel XC-JITIBIT (> 0,65 MMoiIb/71) ¢ pucKOM
WU y 6ompabix ¢ XUI'M, nepenecmux THA — Bonpoc TpeGyeT nanbHEHIIero H3yueHHs.

JlaHHbIE B OTHOILEHUHU CBSI3U BBICOKOI'O YpPOBHS OOIIEro XojecTepruHa WM HHU3KOM
koHuentpanuu XC-JIIIBII ¢ umemudyeckuM MHCYJIBTOM HE OJJHO3HAYHBI. Tak, HapuMep, BO
DpaMUHTEMCKOM HCCIIEOBAaHUN HE OBLJIO OTMEUEHO 3HaUnMMoro BiausiHus ypoHs: XC-JITIBIT
Ha OOIIUI PUCK MHCYJIbTA Y MY)KYHH M JKCHIIHUH U UIIEMHUYECKOTO MHCYJIbTa y MyxuuH [18].
Onnako B uccnenoBannn SPARCL moka3aHo MpeaMKTUBHOE 3HaYE€HUE HU3KOro ypoBHS XC-
JIIBIT nnst pucka pa3BuTHsl MOBTOpHOro uHCyiabTa [16]. Kpome Toro, umemudeckuii
UHCYJbT, B OCHOBHOM, 3a0oJieBaHHE MOKWIBIX Jroaeit [19], a nmunuaHeii npodusib MOXKeT
MEHSTbCsE ¢ Bo3pacToM [20], ¥ 3TO MOXET BAMSATH Ha CBA3b MEXKIY YPOBHSMH JIUIUIAOB M
PUCKOM pPA3BUTHUSI MHCYJIbTA. Takke BO3MOYKHO, YTO CBSI3U MEXAY YPOBHSMH JUIUIOB U
puckom pazsutust MU siBisiroTcest Oosiee ciiokubiMU [21], yem MeXay YpOBHSMH JIMITUIOB U
UBC [22].

[lo pe3ynbTaTam MPOBEACHHOTO HAaMU HCCIIECIOBAHUSA, OCHOBHBIMU IPUYUHAMHU,
OPUBOJAIIMMH K TOBTOPHBIM uiemudeckuMm uHcynbtam (MU), ssmstorca: UBC ¢
HEKJIAaIIAaHHOW MEpIaTeIbHON apUTMHCH, HAPYIIEHUST PUTMA, TUTICPTIIMKEMUS > 6,3 MMOJIB/JI.
OHHU 3HAYMMO YBEIMYMBAET PUCK PA3BUTHSI MILIEMHUYECKOTO UHCYJbTA: B 3,7, 2,5 nnu 3,8 pasa,
coorBerctBeHHo (OR = 3,65 JIM95% [2,5-5,3]; OR = 2,50 JI195% [1,2-4,2]; OR = 3,78
JIN95% [2,3-6,2]).

3.5.2. iIBymepHbIe 3aKkoHOMepHOcTH B rpynie 60abHbIXx XUI'M, nepenectmmx THA.

C ucnosnbp30BaHUEM METOJMKHU, IPUMEHEHHON B MPEIBIAYIIHUX CIy4asX, ObUIO BBISIBICHO
22 nByMmepHble 3akoHOMepHOCTU. V3 Habopa OTHOMEPHBIX U JIBYMEPHBIX 3aKOHOMEPHOCTEHN
Obula BblJeNeHa Oa30Basg cHcTeMa, BKIOYAOmAs 3 OAHOMEpPHBIX U 15 JOBYMEpHBIX
3aKOHOMepHOCTe. Bkiiag pa3iauuHbIX ToOKazaTenel B 0a30ByIH0 CUCTEMY MPEICTAaBIECH B
tabmuue 14. Ob6nactu mnosblmieHHOro pucka MU, Bbigensemble I'paHMIIaMH, MOTYT OBITh
mpociexeHsl 1mo Tadsmie 13 u tadnuie 3 npunoxenus 1.

Ta6auna 14. OcHOBHBIE TIOKa3aTeNd, BOIIEIINE B 3aKOHOMEPHOCTH 0a30BOW CHUCTEMEI, IS
nporao3upoBanus pa3sutus MU B rpymnmne manneHTos, nepenécmux TUA

No Hokazamens Bec I'panuywt

1. DubpuHOTeH 5,273006 4.7 v/n

2. ACT 3,362968 25,5 Mmoub/n

3. XC-JIIIBIT 3,05232 0,65 mMomb/i

4, T'moko3a - u 2,606823 1,5

5. XC-JITITHIT 2,205635 6,43 MMoIB/1T

6. Jlmmoruter 1,756272 27,5%

7. XC-JIITHIT-u 1,748902 15

8. XUI'M-ctagun 1,744115 2,5

9. OXC 1,120775 7,95

10. T'mroko3a 0,904835 6,3 MMOIB/1

11. Bbp 0,848245 12,2 Mxmoib/i

12. XC-JITIBIT-u 0,844878 15

14. AnKOroJn 0,756432 15

15. V3 -X0a€UuCTUT 0,741038 15

16. OKI -rimx 0,679956 15

17. JlaByieHue cucr. 0,630671 197,5 MM pr.CT.
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KVY3HELIOBA u np.

bblnmu mpOBENEHBI 3KCIEPUMEHTHI II0 OLICHKE TOYHOCTH INporHos3a passutus WM mo
rpyme nanueHToB, nepenécmmx TUA (tab6m.15). [Iporao3 nmpou3BoauiIcs MO MePEMEHHBIM,
BXOJISIIIUM B 0a30Bble 3aKOHOMEPHOCTHU M MPEACTABICHHBIM B Tabmuie 14, 3a UCKIIOUCHHEM
nokaszarenst craguu XUT'M.

ToyHOCTH IPOrHO3a OLIEHUBAJIACH C TIOMOILBIO METO/1a CKOJIB3SIIET0 KOHTPOJIS.

Ta6auna 15. IlpornosupoBanme paszsutusa MU y Gompabix XUI'M, mepenectmx TUA, ¢
MOMOIIBIO  Pa3JIMYHBIX METOJOB MAIIMHHOTO OOydeHus (MO BCeM TIEpEMEHHBIM 32
uckiouenueM craguu X1UI'M)

Tounocmw ¢ zpynne c Cpeonsnsn
Memoo uu - Cneyuguunocmo mouHoCHb
uyecmeumeslibHocmb
npozHO3a

JInHeHHBINH TUCKPUMUHAHT 66,7 13,2% 76,8%
Oduiepa
MeTox OTIOpPHBIX BEKTOPOB 62,5% 5,7% 78,4%
MCBC 66,7 13,2% 76,8%
JInneiinas MamnHa 62,5% 17% 72,8%
Q-Ommkaiimux coceneit 41,7% 5,7% 68%
Jlornueckue 70,3 13,2% 78,6%
3aKOHOMEPHOCTH
CpenHee Mo BceM MeTojaM 61,7% 11,3% 75,2%

CpenHee mo BceM METOJaM 3HAUEHUE UYYBCTBUTEIBHOCTH cocTaBuwiio 61,7%, cpennee
sHayenune cnenuduunoctn — 11,3%. Hawmsbicmiyto cpeaHior TouHOCTh (78,6%) mokasan
meron «Jlorndyeckue 3aKOHOMEPHOCTH». Bimskyro TounocTh (78,4%) mpomeMOHCTpUPOBAI
«Meron onopHbIX BEKTOpoB», a MmeTog MCBC 76,8%.

3.6. BpisiBJIeHHe CTATHCTHYECKH JOCTOBEPHBIX Pa3JHYMii MeKAY 3aKOHOMEPHOCTSMH,
CBSI3BIBAOIIMMHM BO3HHUKHOBeHHMe MWW ¢ pa3imyHbIMH KIMHUKO-J1200paTOPHBIMH
nokasareqsMu B rpynmnax 0oabHbix ¢ XUI'M, nepenectimx THA u 6e3 THA

3amadyeil uccleOBaHUs SIBUIOCH BBISIBICHHE KOMIUIEKCOB IIOKa3aTesel, IMO-pa3HOMY
CBSI3aHHBIX C Pa3BUTHEM HIIEMHUYECKOr0 MHCYJIbTa B ABYX rpynmax OoibHbIX ¢ XUI'M —
nepenécunx THUA u tex, y koro TUA B anamHe3e He ObLIO.

JUia onpeneneHns CTaTUCTHUYECKU JOCTOBEPHBIX Pa3iIMUMi MEXAYy 3aKOHOMEPHOCTSAMH,
CBSA3BIBAIOIIMMU  BO3HMKHOBeHHMe MM ¢  pa3iuyHbIMH  KIMHHUKO-JIA0OPAaTOPHBIMU
nokazareasiMu B rpynmax OonpHbIX XUI'M ¢ THUA u 0e3 THUA, Obina ucnosib3oBaHa
crerualibHas TEXHOJIOTHs, IPEJICTABICHHAs B IPUIIOKEHUH 2.

MeTtoa OCHOBaH Ha IMOCTPOEHUH ONTUMAJIbHBIX pa30MEHUi MO OJHOW U3 CPaBHUBAEMBIX
rpynn.  JIas  OLEHKM CTaTUCTMYECKOM JIOCTOBEPHOCTH  HCIOJIB3YETCSl  CTaTUCTHKA,
OLIEHUBAIOIIAsl CyMMAapHOE€ pa3iMuue MeXJy Ipylnnamu 1mo oO0OMM KBaJpaHTaM pa3OMeHHs.
OrneHka J0CTOBEpPHOCTH OCHOBBIBAETCSI HA MCIIOJIb30BAHUN NIEPECTAHOBOYHOTO TECTA.

[Tpumep paznuuuii Mexay 3aKOHOMEPHOCTSIMH, CBSI3aHHBIX C puckoM passutus MU, B
rpynnax nanueHToB ¢ TUA u 6e3 TUA mnpeacrasneH Ha pucyHkax 6 u 7. OntumanbHOe
pa3buenue ctpousioch no rpymme 6e3 THA.

Ha puc. 6 mokazaHo, 4To IpH ypOBHE TIIFOKO3bI MeHEe 6,3 MMOJTB/11, Y 60sbHBIX ¢ X1T'M,
U Bctpeuaetrcs B 26%, a mpu ypoBHE IIIIOKO3bI Oonee 6,3 mMMmonb/n — B 25%. Takum
obpazom, y OompHBIX XWI'M, ypoBeHh TIIIOKO3bl HE BIUAECT HA PHUCK Pa3BUTHS
nepsuyHoro MMN.
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Puc. 6. CBa3p pa3Butusi UU ¢ ypoBHeM rJ10Kk036I KpoBH y 00abHBIX ¢ XUTM. Ilo ocsm X u Y,

COOTBETCTBCHHO, TIOKa3aHBI YPOBEHb TJTIOKO3BI (MMOJB/M) U Bo3pacT (Jner). Ciaydan ¢ I o6o3HaueHBI
«0», crydan 6e3 I obo3raueHs! «+y», p = 0,001.

Hanpotus, Ha puc. 7 y 6onbHbix ¢ XUI'M, nepenecmiux TUA, npu ypoBHE TIIIOKO3BI

meHee 6,3 mmoub/i1 — U BcTpeuaercs B 23%, a mpu ypoBHE IITFOKO3HI 60iee 6,3 MMOJIB/TT — B
88% cmyuaes (p < 0,0001)

Takum obOpazom, y OonbHbix ¢ XUI'M, nepeneciiux TUA, runepriukemust sBisercs
Ba)XHBIM (hakTOpOM pHcka MoBTOpHbIX NU.
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Puc. 7. Cea3b pazsutuss MU ¢ ypoBHeM ri0ko3bl KpoBH y 601bHBIX ¢ XUIT'M, nepenecminx THA.

ITo ocsam X 1 Y, cOOTBETCTBEHHO, IOKA3aHbl YPOBEHb IIIOKO3bI (MMOJIBL/JT) 1 Bo3pacT (i1et). Ciyyan ¢ U1
0003HaueHbI «0», ciaydan 6e3 U1 obo3naueHs! «+», p = 0,001.
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B Ttabnune 16 mpuBeneHbl Bce IMOKazaTeNd, Ui KOTOPBIX JOCTOBEPHOCTH PA3IUUMNA
MEXJy COOTBETCTBYIOIIMMH OJHOMEPHBIMH 3aKOHOMEPHOCTSMHU B Tpylmnax OOJbHBIX C
XUI'M, nepenecmiux THUA u 6e3 THUA, Obina omenena Ha ypoBHe He xyxke p < 0,01.
OnrumanbHOE pazdueHue Be3/ie CTPOMIOCh 1o rpymme 6e3 THA.

B Tabnuie ucnonp3yroTcess 0003HAYCHUS:

N1l — umcio cayyaes 6e3 U B neBoM kBagpanTe (KkBaapauT |);

n21 — gucno cnyuaes ¢ UM B neBoM kBajipante (kBaapasr l);

n12 — uncio cayyaes 6e3 U B mpaBom kBaapante (kBaapanrt ll);

n22 — gucno cinyuaeB ¢ MU B npaBom kBajapante (kBaapanT Il).

Hamu nokaszaHo, 4To B 0JIHOI Ipymie MOXKET ObITh BhIpaK€HHAsl J1IOCTOBEpHAs CBS3b, a B
Jpyroii Trpymnme Takas CBsI3b OTCYTCTBYyeT (MyHKTHI 3—6,9 Tabmumsr 16). CBs3p c
MPOTHO3UPYEMON BEITUYMHONW MOXKET TakkKe ObITh IMPOTUBOMOJOXKHOM B JBYX TpyIIax
(myHkTHI 1, 2, 7, 8 Tabmuisr 16).

Tadauna 16. CpaBHeHHE XapaKTepa B3aUMOCBS3H KJIMHHKO-JIa0OpaTOPHBIX IOKAa3aTelehd ¢
passutueM MU y 6onmpHbIX ¢ XUTM 6e3 TUA 1 nepenecmux TUA

Ilokazamenu p- TI'panu- XUrm XUI'M u THA
3HaYeHue ua (n11/n21) | (n12/n22) (n11/n12) | (n12/n22)
1. TJIII 78/14 20/17 20/19 18/2
(HrKe/BBIIIIE) 85% /15% 54% [46% 51% / 49% 90% /10%
1- mer I'JIIT
...2 —Tun |
3 —tum lla
4 — v |IB p < 0,0005 3,5
2. JITIBIT 10/23 84/7 23/2 15/18
(MMOIIB/, 30%/ 70% 92% / 8% 92% / 8% 45% / 55%
HIKE/BBILIE
rpanutp O/1P) p < 0,0005 0,55
3. JITIOHIT 89/18 5/12 26/18 12/2
MOJIB/IT 83%/17% 29% / 71% 59% / 41% 86% / 14%
(HMKe/BbIIIE
rpanuis O/1P) p < 0,0005 1,025
4, OKTI-um 109/30 8/11 40/21 16/3
(1-met/ 2 —ecTp) 0,002 15 78% / 22% 42% / 58% 66% / 34% 84% / 16%
5.TI 93/20 6/11 31/20 7/1
(MMoOIIB/1, 82% / 18% 35% /65% 61% /39% | 88% /12%
HIDKE/BBILIE
rparnus O/1P) 0,0025 2,4
6. dubpuHOTeH 117/37 0/4 49/24 4/0
(MMoOIIB/1, 76% / 24% 0% / 100% 65% / 35% | 100% /0%
HIKE/BBILIE
rpanutp O/1P) 0,004 6,75
7. UBC-ma (1- 105/38 12/3 53/20 0/4
HeT/ 2 — €CTh) 0,0055 15 73% /27% 80% / 20% 73% [ 27% 0% / 100%
8. OKTI -up 96/37 21/4 47/16 6/8
(uer—1/ectp—2) 0,0075 15 72% | 28% 84% / 16% 75% / 25% 43% / 57%
9. 'moxko3a 98/35 19/6 52/16 1/8
(MMOIIB/, 74% [ 26% 76% / 24% 76% / 24% 11% / 89%
HIMOKE/BBIIIIE
rpauuns O/1P) 0,001 6,3

W3 Tabmunsl 16 BUIHO, uTo cpean nanuenToB ¢ XUI'M, umetomux runepaunuaemuto |1b
TUIA, KOJMYECTBO ciay4yaeB pa3BuTus MM 3HaunTenbHO BbIIIE, 4eM y OOJBHBIX C APYTUMU
tunamu ['JIIT (46% npotus 15%). Hanpotus, B rpynmne namuentoB ¢ X1UI'M, nepenecmumx
TUA, nanuuue runepiaunuaemun 11D Tuma He BnmseT Ha puck pa3BuTusi moBropHoro MU
(10% mpoTuB 49%).
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Jlns rpynnel manueHToB ¢ XMI'™M cyiiecTByeT cTaTUCTUYECKU JOCTOBEPHAs CBSI3b MEXKIY
Hamuurem OKI-mpusHakoB wH(papkra MHOKapaa ¥ Bo3HMKHOBeHWeM WU, [lns rpynmsi
narueHToB ¢ XMUI'M u neperecennoit TUA momo0HO# TOCTOBEPHOU CBSI3M HE OOHAPYKEHO.
To »xe camoe MOXKHO CKa3aThb MNpU aHaIM3e Takux Imoka3arenei, kak XC-JIITOHII,
TpUTIIULEPUABI, (UOpUHOTEH.

Taxum 00pa3zoM, MOKHO TOBOPUTH O TOM, UTO PUCK PA3BUTHUS MOBTOPHOTO MILIEMUYECKOTO
uHCynbTa y 00abpHBIX ¢ XWI'M crapmmx Bo3pacTHbIX rpymm, nepenectmx THUA, cszaH ¢
WHBIMU (haKTOpaMu pUcKa, 4yeMm npu pa3BuTuu TUA wimm nepsuanoro M.

4. BBIBO/IbI

1. ¥Yporens XC-JIIIBII < 0,55 MMob/11, BO3MOKHO, OJIMH W3 OCHOBHBIX ITapaMETPOB,
Bausomux Ha puck pasButus TUA. IlpenuktuBHbie (akTtopel pucka pasutus THA:
nokazatenu JunuaHoro cnekrpa (XC-JINBII, XC-JIITHIT, XC-JITIOHII, obmuii xonecTepuH,
TPUTIUICPUIBI), TIOKA3aTeNId  KJIETOYHOTO cocTtaBa kKpoBu (mumdorutel, COD),
onoxumuueckue mokaszarenan (pubpunoren, ACT, AJIT), b tun runepmunumemuwn, ll-111
cratun  XUI'M, OKI'-npusnaku runeptpoduu JeBoro xemyaouka, Y3U-npusHaku
TP PY3HBIX U3MEHEHUH IIUTOBUIHOM JKeJe3bl.

2. llporHoctuyeckass TOYHOCTH BBIIICTICPEUHCICHHBIX JaHHBIX ()AaKTOPOB COCTABISET
81,5% no merony MCBC, ocHOBaHHOMY Ha I'OJIOCOBaHUM IO CHCTEMaM 3aKOHOMEPHOCTEH,
BBIUMCIISIEMBIX C IOMOIIBIO ONTUMAJIbHBIX pa30UeHUN.

3. Puck pa3BuTHs NOBTOPHOIO HMHCYyJbTa mocie nepeHeceHHo THMA y OonbHBIX €
XHWUI'M crapumx BO3pacTHBIX TPYII CBSI3aH ¢ MHBIMU (paKTOPaMU PUCKA, YeM NPH Pa3BUTHU
THUA winm nepBUYHOrO MIIEMUYECKOIO UHCYJIIbTA.

4. 'V 6ompubix XUI'M, nepenecminx THUA, akropamu pricKa MOCIEAYIOIIEr0 pa3BUTHUS
UlIeMHYecKoro uHcyibTa seistorces: UbC ¢ MepuaTesnbHON apUTMUEH HEKJIaIIaHHOTO IeHE3a,
HApyIICHUS pUTMa, THrepriukemus (> 6,3 wmmonb/im). To4HOCTH MPOTHO3a pPA3BUTHS
UIIEMUYECKOTO MHCYJIbTAa, C HCIOJb30BAaHUEM IIPUMEHEHHBIX METOJOB paclO3HaBaHUS,
cocrasisgeT 76,8%.

5. Hamm uccnenoBaHus He BBISBMIIM JIOCTOBEPHOM CBSI3M MILEMHUYECKOTO HMHCYJIbTA Y
6onpHBIX XUI'M, cTapmux Bo3pacTHbIX Ipymi, nepeHecmnx THUA, ¢ Takumu mokazareiasiMu
KaKk TOBBbIIIEHHBbIE YpoBHM oOmiero xonecrepuna, XC-JIIIOHII, tpurauuepunos,
¢ubprHOreHa, TUI TUIEPJIMITUIEMUH, IEPEHECEHHbBIN HHPapKT MUOKap/a.

5. 3JAK/IIOYEHHUE

Cocynuctele 3aboneBaHMsl TOJOBHOIO MO3ra — OJHA U3 BEAYIIUX TPUYUH
3a00J1eBa€MOCTH, CMEPTHOCTH M MHBAaIUAHOCTH B Poccuiickoit @enepanuu. B cpennem, ux B
Poccun exeromno peructpupyercss m1o 400 Teicsy. WMmemudeckuid MHCYIBT, KaK OCTpas
cocyAucTas TaTojiorusi, Hauboiiee HEONArompHUATHBIA BapUaHT TEUEHUS JIaHHOTO
3aboneBanns. Okosno 50% umIeMU4ecKnX HHCYJIBTOB 3aKaHUYMBAIOTCS JICTATBHBIM UCXO/0M, a
U3 BBDKHBIIHX MMAIIMEHTOB OOJIBITUHCTBO OCTAOTCSI MHBAIUAMH.

VYyuTtbiBas MEAUIIMHCKYIO U COLIMANIbHYIO 3HAUUMOCTh MPOOJIeMbl HHCYJbTA, OBLIO KpaliHe
BAKHBIM BBISIBUTH €ro MNPOTHOCTHYECKHE KpuTepuu. [IpoBeeHHBbIE HCCIEAOBAaHUS C
UCIIOJIb30BAHUEM HOBBIX MAaTEMAaTHYECKMX METOM0B (JIOTUKO-CTaTHCTHYECKHE METObI
MHTEIJIEKTyanbHOro aHann3a naHHeix (DataMining), cuctema «Pacno3HaBaHue») MO3BOIHIN
BBISIBUTH HambOosiee HWH(OpPMATHBHBIE MOKa3aTeNW ISl MPOTHO3UPOBAHUS PHCKA DPA3BUTHS
HapyLEHUH MO3TOBOI'0 KPOBOOOpAIIEHUSI.

Hamu Obuto mokazano, uto mist 6onbHBIX ¢ XM moskuimoro Bo3pacta (hakTopbl pucKa
MpPaKTUYECKH €JIMHbI, Kak [JIs BrepBble Bo3HUKIe TWA, Tak u 118 NEPBUYHOTO
UIIEMUYECKOTO MHCYJIbTa, BEPOSTHO, HMMEIOIIMX OJUH MEXaHU3M J3THONAaTOreHe3a —
ateporpomboTHueckuil. [lokazaHo, YTO pUCK pa3BUTUS MOBTOPHOTO MHCYJBTA Y OOJIBHBIX C
XUI'M, nepenecuiux TUA, cBsizaH ¢ HHBIMH (paKkTOpaMu pucKa, yem npu pa3Butuu TUA unu
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NEPBUYHOTO WIIEMUYECKOTO MHCYNbTA. BO3MOXKHO, 3TO O0YCIIOBIECHO yXK€ CYLIECTBYIOIIUM
MOP(OJIOTHYECKUM ¥ HEBPOJOTUYECKHM  JepeKkToM W KapAHOIMOOIMYECKHM
naToreHeTrnueckuM BapuantoM WMU. 3HaunMbIMu (aKTOpaMH PHCKA TOBTOPHOTO WHCYJIHTA
saBisitoTcs: cama nepenecenHas TUA, UBC ¢ mepriatenbHOl apuTMHE HEKJIAIIaHHOTO I'eHe3a,
HapyLICHUS PUTMA, TUIIEprIuKeMus (> 6,3 MMOJIb/).

BrisiBnennsie paznuyus 1o (pakTopam pucKa UMEIOT BaXKHOE 3HAUCHUE ISl OIPEIeIICHUS
OCHOBHBIX TOYEK BO3JCHCTBHS NPU MPOBEACHUU MEPBUYHONH W BTOPUYHOU MPOPUIAKTHKU
OCTPBIX 11epeOPOBACKYIIAPHBIX COOBITUN y MAIIMEHTOB CTAPIIUX BO3PACTHBIX TPYIIIL.
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MNPUJIO)KEHHE 1

B IMPUIIOKCHUN TMPEACTABICHBI 3aKOHOMCPHOCTH, XapaKTCPU3YIOIIUEC CBA3b THUA u wmeMudeckoro HHCYJIbTa C KIMHHUYCCKUMU U

OMOXMMHMYECKIUMU TIOKA3aTENSIMU, U 00pa3yIolIle COOTBETCTBYIOIINE OAa30BbIE CUCTEMBI.

B tabnuiax, cOOTBETCTBYIOUINX JBYMEPHBIM 3aKOHOMEPHOCTSAM, CTPOSIIUMCS B pamkax mojen |l ¢ ogHol rpaHU4HOM TOUKOM 1J1s Kaxa0u
U3 TIEPEMEHHBIX, ONTMCAHUIO OJTHOM 3aKOHOMEPHOCTU OTBEJICHO JIBE CTPOKU. B JIBYX JI€BBIX siueiikax BEpXHEH CTPOKH, HAXOSAIIUXCS B CTOJIOIaX
®dakr.-1 u Dakr.-2, JaHBI HAa3BaHUS PEJICBAaHTHBIX (CM. MpHUIIOKEHUE 2) mepeMeHHBIX ((dakTopoB). B suelikax BepxHEH CTPOKH W3 CTOJIOIIOB
I'pan.-1 u I'pan. -2 naHpl rpaHUYHBIE TOYKH. B sueiikax BepXHEW CTPOKH U3 CTOJIOOB, oOo3HaueHHbIX Pl, H1, P2, H2, nanel 3HaueHus
noKasareseil, XapakTepu3yllue JOCTOBEPHOCTh OMUCHIBAEMbIX 3aKOHOMepHOocTel. CMBICT JaHHBIX MOKa3aTeleil onvcaH B mpuioxkeHuu 2. B
MOCJIETHUX YETHIPEX cTONOmax, 0003HaueHHbIX puMckumu nudpamu I, I, 111, IV nansr konmuectBa cmydaeB TUA (Bepxusas ctpoka) u ¢ TUA

(HIDKHSS CTPOKA) B KBaJpaHTaX IBYMEpHOTO pa3OueHus. CMbICT KBaJIpaHTOB pa3bsCHEH B Tabnuiie 1.

KBanpanrt | -coorBerctByeT curyanuu dakr.-1 < I'pan.-1, ®axr.-2 > ['pan.-2

dakTop 2

Ksanpanrt Il -coorBercTByeT cutyanuu ®axt.-1 > I'pan.-1, @akr.-2 > ['pan.-2

KsanpanT |l -coorBercTBYyeT cutyanuu ®dakr.-1 > I'pan.-1, Pakr.-2 < ['pan.-2

KBaapasT I

KBagpant I1

KsanpanT | V -cootBercTByeT curyanuu ®akr.-1 < I'pan.-1, ®akr.-2 < I'pan.-2

KBagpasT IV

keagpasnT II1

dakTop I
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KY3HELOBA u ap.

Ta6auna 1. J[BymepHbIe 3aKOHOMEPHOCTH, XapakTepusymmue cBs3b 1WA ¢ KIMHHYeCKMMH W OMOXMMHYECKMMHU ITOKa3aTesIMH M 00pa3ylolue
0a30ByI0 CUCTEMY

Ne ®akrop -1 dakrop-2 | I'pan.-1 | I'pan.-2 P1 H1 P2 H2 | I Il v
3aKOHOM
€pHOCTH
1. ['pynmsl o Bo3pac Y3AI'-u3B 15 15 0,0055 0,79 0,002 0,83 15 26 4 19
5 3 7 3
2. Hacnencreennocts | JIIIBII-gy 15 15 < 0,0005 1,509 0,003 0,85 47 14 6 27
_ _ _ _ _ _ _ _ 7 0 17 15
3. Hud.-
HBC-atep Wsm.luT. 15 15 0,0055 0,71 0,0025 0,9 24 49 19 4
_ _ _ _ _ _ _ _ 1 26 1 0
4, Hud.-
XUI'M-ctagun Wsm.luT. 2,5 15 0,005 0,908 0,0015 0,779 28 45 14 9
1 26 0 1
5. XUI'M-cragun Xomectep. 2,5 5,75 0,0015 0,87 < 0,0005 1,04 25 38 37 17
2 43 7 1
6. XUI'M-ctaguu ®dubdp-u 2,5 15 0,001 0,83 < 0,0005 1,29 32 37 38 10
_ _ _ _ _ _ _ _ 3 40 10 0
7. XUI'M-craauu OKI'-UM 2,5 2,5 0,0005 0,95 < 0,0005 1,12 6 2 73 36
_ _ _ _ _ _ _ _ 1 12 38 2
8. XUI'M-craauu I 2,5 3,5 0,003 0,907 < 0,0005 1,13 8 12 53 26
_ _ _ _ _ _ _ _ 0 18 19 1
9. XUI'M-craauu T 2,5 2,05 0,001 0,816 0,002 0,9 4 4 61 30
_ _ _ _ _ _ _ _ 0 13 24 1
10. XUI'M-craauu JIIBII 2,5 0,85 < 0,0005 1,35 0,004 0,907 21 51 9 13
_ _ _ _ _ _ _ _ 0 12 25 1
11. XUI'M-craauu JIIBII-4 2,5 15 < 0,0005 1,39 < 0,0005 1,09 19 42 18 15
0 7 31 1
12. XUI'M-cTaauu JITIOHIT 15 0,89 < 0,0005 1,21 0,002 0,95 4 2 58 30
_ _ _ _ _ _ _ _ 0 15 22 1
13. XUI'M-cTaauu JITOHII-4 15 15 0,0065 0,797 < 0.0005 1,03 10 18 42 24
_ _ _ _ _ _ _ _ 0 22 15 1
14. JAud.-U3m.Iur. JITIBII 15 0,65 < 0,0005 1,37 0,0055 0,96 17 53 6 5
0 8 13 0
15. JAud.-M3m.Iur. JIIBII-4 15 1,5 < 0,0005 1,43 0,006 0,82 13 40 19 9
_ _ _ _ _ _ _ _ 0 4 18 0
16. Jlumpouut ACT 25,5 25,5 < 0,0005 1,03 0,0035 0,77 17 30 61 9
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_ _ _ _ _ _ _ _ 0 36 13 4
17. COd MPT-JIO 12,7 15 0,006 0,89 0,0075 0,74 9 1 15 8
2 7 3 6
18. Xomecrep. Oubpua-u | 5,25 4,325 | <0,0005 | 1,00005 0,001 0,95 19 24 57 17
_ _ _ _ _ _ _ B 1 35 15 2
19. Xomecrep. DuGp-u 5,25 15 0,0065 0,816 0,002 0,74 26 43 38 10
2 41 9 1
20. Xomecrep. KT -rmx 5,25 15 < 0,0005 1,11 < 0,0005 1,089 27 53 28 9
1 49 1 1
21, Xomecrep. JIIBH-4 5,4 15 < 0,0005 1,45 0,0055 0,906 19 42 20 13
_ _ _ _ _ _ _ B 3 4 31 1
22. 06XJ1-4 KT -rimx 1,5 15 < 0,0005 1,32 0,0005 0,946 19 61 30 7
_ _ B B _ B B B 1 49 1 1
23. DubpuH-H JINBIT 4,875 0,45 < 0,0005 1,72 < 0,0005 1,05 76 11 4 3
_ _ _ _ _ _ _ _ 6 13 3 16
24, AJIT-u V31138 15 15 0,0015 0,85 0,0035 0,65 40 1 5 18
_ _ _ _ _ _ _ _ 5 3 0 10
25. KT -um JIIOHIM-u | 15 15 0,0045 0,81 0,003 0,833 28 0 4 62
B B B B B B B B 18 4 4 12
26. KT -k TJII 15 3,5 0,0055 0,84 0,008 0,891 5 15 54 25
_ _ _ _ _ _ _ _ 0 18 17 2
27. DKL -rmK JITTHIT 1,5 6,15 < 0,0005 1,15 0,004 0,826 10 9 56 19
B B B B B B B B 1 20 15 1
28. TJITT JINBII-u 35 1,5 < 0,0005 1,07 0,004 0,961 48 13 5 28
_ _ _ _ _ _ _ _ 5 2 16 15
29. XC-u JINBII-u 1,5 1,5 < 0,0005 2,31 0,005 0,799 15 46 22 10
B B B B B B B B 4 3 29 2
30. T JINBII-u 1,85 1,5 < 0,0005 1,15 0,003 0,88 52 9 2 31
B B B B B B B B 4 3 13 18
31 Tl-u JINBII-u 1,5 1,5 < 0,0005 1,23 0,0085 0,84 44 17 6 27
B B _ _ B B B B 4 3 16 15
32. JITTHIT JINBII-u 7.2 1,5 < 0,0005 1,29 0,003 0,88 52 9 1 32
B B B B _ B B B 7 0 12 19
33, JITIBII-4 JITIOHIT 15 0,84 0,002 0,95 0,0005 0,998 2 5 56 31
B B B B _ B B B 14 2 5 17
34, JITIBII-4 JIIOHI-4 | 15 15 0,0015 0,89 < 0,0005 1,41 9 19 42 24
B B B B _ B B B 20 2 5 11
35. Basumin V3T -u3B 0,5 15 0,011 0,84 0,0005 0,847 32 9 1 22
_ _ _ _ _ _ _ _ 6 2 6 4
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Hanpumep, a1 3akoHOMEPHOCTH, XapaKkTepu3yrolieil cBsi3b Bo3HukHOBeHUs1 TUA ¢ nepemennbimMu «Hacnencrsennocte» u «JIIBII-uy:

B KBaapaHT | (HET HACIEICTBEHHOW NPEAPACIIONIOKEHHOCTH K CEPACYHO-COCYAUCThIM 3aboneBanusiM u JIIIBII-u =2, T.e. JIIIBII>1,0
MMOJIb/11) monano 47 ciydaes 6e3 TUA u 7 ciiyuaes ¢ TUA,

B kBajgpanT |l (ecTh HacjenCTBEHHAs MPEAPACIONOKEHHOCTh K CEepIedHO-cOoCyaucThiM 3aboneBanusm u JIIIBII-4 =2, T.e JIIBIT > 1,0
Mmoutb/ 1) onaino 14 ciyuaeB 6e3 [IHMK u 0 cinyuaes ¢ [IHMK;

B kBagpadT Il (ecTh HaciencTBeHHas MPEAPACIIONOKEHHOCTh K CepaedHO-cocyaucThiM 3aboneBanusm u JIIIBII-u = 1, t.e. JIIIBII < 1,0
MMoJIb/ 1) monaiio 6 ciydaeB 0e3 TUA u 17 cinydaes ¢ TUA,;

B kBagpaHT |V (HET HacieaCTBEHHOW MPEnpacHoyIOKEHHOCTH K CepAedHO-cocyaucThiM 3aboneBanusm u JIIIBIT-u = 1, T.e. JIIIBII < 1,0
MMOJIb/11) onaiio 27 ciydaeB 6e3 TUA u 15 cinyuaes ¢ TUA.

Takum oOpazom, Huskuii ypoBenb JIIIBIT (< 1,0 mmonb/i), B coueTaHMH C HACJICJACTBEHHOH IPEIPACIOIOKEHHOCTHIO K CEpACYHO-

COCYAHUCTBIM 3a6OJICBaHI/I${M, SHAYUTCIBbHO YCUJIINBACT PUCK BOZHUKHOBCHUS TUA.

Tab6auua 2. /IByMmepHbIe 3aKOHOMEPHOCTH, XapaKTEPU3YIOIIUE CBS3b HIIEMHYECKOTO0 WHCYIbTA C KIMHUYECKMMU U OMOXUMHUYECKUMHU
MoKa3aTesIMU U 00pa3yrorire 0a30ByI0 cucTeMy (U1 BCel UCCIeTyeMOil BEIOOPKH )

Ne dakrop - 1 dakTop -2 I'pan.-1 | I'pan.-2 | pl H1 p2 H2 | 1 1 v
3aKOHOMEPHO
CTH
1. Poct JITIBII 1,775 0,35 <0,0005 | 1,23 0.003 0,816 114 3 5 10
_ _ _ _ _ _ _ _ 26 6 0 18
2. Craguu-
OKHPEH. CB.x 2,5 78,05 0,0095 0,712 0,0075 0,683 16 3 32 37
_ _ _ _ _ _ _ _ 1 6 3 17
3. MC CB.x 15 78,05 0,0025 0,828 0,005 0,788 16 3 26 43
_ _ _ _ _ _ _ _ 1 6 2 18
4. Hcuc CB.X-4 223 2,5 0,003 0,849 < 0,0005 1,119 19 0 5 64
_ _ _ _ _ _ _ _ 1 5 0 21
5. V35108B.
Jmac 300 >850 |15 0,0155 0,686 0,008 0,519 12 45 42 25
_ _ _ _ _ _ _ _ 9 6 16 2
6. XUI'M-
cTaguu Bunnpyoun 2,5 6,75 0,0005 0,988 < 0,0005 4116 139 3 4 24
_ _ _ _ _ _ _ _ 21 36 0 8
7. XUI'M-
cTajuu Y3U-mur.y3. 2,5 15 0,000500 | 0,998 < 0,0005 2,465 66 0 3 46
_ _ _ _ _ _ _ _ 14 13 2 3
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8. THUA Hud.-U3m.Iur. | 1,5 15 0,0190 0,763 < 0,0005 1,14 73 27 1 23
_ _ _ _ _ _ _ _ 14 14 4 1
9. THUA I'JIIT 15 35 <0,0005 | 1,12 < 0.0005 1,16 20 18 20 79
_ _ _ _ _ _ _ _ 17 2 19 14
10. THUA JITIBIT 15 0,55 <0,0005 | 2,65 0,0005 1,73 84 16 22 10
_ _ _ _ _ _ _ _ 7 18 2 23
11. THUA JITIBIT-u4 15 15 <0,0005 | 2,46 < 0,0005 1,57 61 7 32 33
_ _ _ _ _ _ _ _ 3 12 9 27
12. THUA JITTOHIT 15 1,07 <0,0005 | 1,23 < 0,0005 1,18 4 11 27 90
_ _ _ _ _ _ _ _ 11 0 20 19
13. THUA CB.x-u 15 2,5 0,007000 | 0,724 < 0,0005 1,21 12 7 15 54
_ _ _ _ _ _ _ _ 6 0 15 6
14. Jlumborur JITIBIT-u4 23,5 15 0,000000 | 1,022 0,0005 0,983 14 54 64 1
_ _ _ _ _ _ _ _ 3 12 26 10
15. Jlmmorur ren_Herl3men. | 25,5 1,2 0,013000 | 0,709 0,0035 0,79 16 59 79 12
_ _ _ _ _ _ _ _ 2 20 23 18
16. Tpurnurep MPT-UN 0,85 15 0,000000 | 3,68 0,008 0,99 2 2 45 2
_ _ _ _ _ _ _ _ 0 43 0 0
17. CB.x n/x_Ectel3men | 71,7 15 0,007000 | 0,787 0,006 0,658 22 4 23 38
2 7 2 15
18. Y3I-C3 ren_HerUsmen. | 1,5 15 0,012500 | 0,597 0,003000 0,942 27 9 3 42
3 2 7 11
19. Pg-aopThl VY3U-n/x 15 15 0,009000 | 0,804 0,004000 0,744 17 48 28 14
_ _ _ _ _ _ _ _ 0 35 6 4

20. /K _
Pg-aopThl HetH3men 15 0,5 0,005000 | 0,596 0,001000 0,927 14 28 48 17
_ _ _ _ _ _ _ _ 4 6 35 0
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Ta6auna 3. [[BymepHBbIC 3aKOHOMEPHOCTH, XapPaKTEPHU3YIOMIUE CBSA3b HIIEMUYECKOTO WHCYNIbTA C KIMHUYCCKMMH U OMOXUMHUYCCKHUMH
nokazatessiMu B rpymmne nanueHToB ¢ XUI'M, nepenécmmx THA u BXogsamux B 6a30ByI0 CHCTEMY

Ne 3akonHO- | @aktop-1 | Pakrop - I'pannma-1 I'pannma-2 H1 pl H2 p2 | I Il v
MEPHOCTH 2
1. CETP JITHI-9y 15 15 0,87 0,0005 0,74 0,0075 7 24 0 3
_ _ _ _ _ _ _ _ 6 5 5 1
2. CETP Bl
Bl JITHI-9y 15 15 0,87 0,0005 0,82 0,0095 24 7 3 0
_ _ _ _ _ _ _ _ 5 6 1 5
3. CETP Y3U-xom-
B1B2 T 15 15 0,74 0,006 0,62 0,0085 12 19 2 12
_ _ _ _ _ _ _ _ 7 5 5 1
4. Hcuc OKI -k 197,5 15 0,68 0,018 0,63 0,0060 42 8 1 1
_ _ _ _ _ _ _ _ 9 11 0 4
5. Aunxorons | ACT 15 31,5 0,76 0,009 0,76 0,0050 19 0 2 32
_ _ _ _ _ _ _ _ 1 3 0 20
6. XUI'M-
CTaauu JIIBII 2,5 0,60 0,83 0,002 0,74 0,0080 15 0 2 21
9 9 0 2
7. Jlumpormr | ACT 27,5 23,5 0,91 0,0115 0,90 0,0030 1 39 8 5
7 3 9 5
8. Oubpus-u | bp 4,375 12,2 0,85 0,008 0,95 0,0005 7 3 33 10
_ _ _ _ _ _ _ _ 0 5 4 15
9. Oubpun-u | ACT 4,6 25,5 0,79 0,005 0,93 0,0025 17 19 12 5
_ _ _ _ _ _ _ _ 4 3 1 16
10. Oubpun-u | ['mokosa 4,875 5,65 0,90 0,0030 0,82 0,0055 0 4 19 30
_ _ _ _ _ _ _ _ 9 1 0 14
11. Oubpun-u | ['mrok-4 4,875 2,5 0,86 0,0035 0,80 0,0090 0 1 22 30
7 1 0 16
12. Oubpun-u | JITHIT 4,875 6,425 1,09 < 0,0005 0,86 0,0025 14 5 11 8
_ _ _ _ _ _ _ _ 0 0 0 20
13. Oubpun-u | JIIIBII 4,875 0,65 1,14 < 0,0005 0,91 0,0010 5 10 6 17
_ _ _ _ _ _ _ _ 18 0 0 2
14. I'nrok-4 JIIBII-y 2,5 15 0,84 0,0060 0,75 0,0015 7 0 1 31
_ _ _ _ _ _ _ _ 8 4 4 5
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Ne 3akonHo- | ®axrop -1 dakrop- 2 I'panuna-1 | I'pannna-2 pl H1 p2 H2 | 1 Il v
MEpHOCTH
1. [on NBC-um 1,5 15 0,94 0.0005 0.82 0.0080 5 0 90 22
_ _ _ _ _ _ _ _ 3 6 21 11
2. [on OKI'-UM 1,5 15 1,36 < 0,0005 0,82 0,0085 4 4 86 23
_ _ _ _ _ _ _ _ 1 10 17 13
3. I'pynmnei-no-
Bo3spacr BO3p 68,5 2,5 0,82 0,0020 0,81 0,0005 0 19 3 95
_ _ _ _ _ _ _ _ 0 4 12 25
4, Craauu-oxupes. | Ayr.Tup-T 2,5 15 0,84 0,0020 0,54 0,0015 11 4 31 50
_ _ _ _ _ _ _ _ 0 4 1 10
5. MC Ayt.Tup-1 1,5 15 0,64 0,0035 0,76 0,0030 11 4 26 55
_ _ _ _ _ _ _ _ 0 4 1 10
6. Hcuc Dubp-u 235,0 15 0,91 0,0045 0,96 0,0005 67 2 0 48
_ _ _ _ _ _ _ _ 30 4 4 3
7. Hcuc I 235,0 3,5 0,76 0,0075 0,83 0,0080 20 0 2 77
_ _ _ _ _ _ _ _ 14 3 4 10
8. Hcuc JITIOHII 235,0 1,025 1,02 < 0,0005 0,90 0,0060 5 0 2 87
_ _ _ _ _ _ _ _ 11 1 6 12
9. Hcuc CB.X-u 205,0 2,5 0,86 0,0055 1,00 0,0005 12 0 6 48
1 5 0 6
11. Jnmac NBC-cr 115,0 15 0,73 0,0105 0,82 0,0030 28 1 9 79
_ _ _ _ _ _ _ _ 8 8 3 22
12. Jnmac CB.X-u 115,0 2,5 0,79 0,0080 0,94 0,0075 12 0 7 47
2 4 1 5
13. Jnmac Y3U-xon-T 107,5 15 0,78 0,0070 1,11 0,0000 65 10 14 25
_ _ _ _ _ _ _ _ 14 15 2 10
14. Kypenue COd 15 14,5 0,90 0,0010 0,90 0,0015 29 6 3 79
_ _ _ _ _ _ _ _ 19 2 8 12
15. Kypenue OKI'-UM 15 15 1,00 0,0005 0,66 0,0080 8 0 9 100
_ _ _ _ _ _ _ _ 9 2 8 22
16. Kypenue /% Ecte3men 15 0,5 0,84 0,0065 1,00 0,0015 27 0 9 78
_ _ _ _ _ _ _ _ 14 4 6 17
17. UBC-cr JIIBI-y 15 15 1,40 < 0,0005 0,90 0,0055 47 14 6 27
_ _ _ _ _ _ _ _ 1 2 13 14
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18. UBC-um TJIIT 15 3,5 0,79 0,0025 0,79 0,0010 19 1 2 77
_ _ _ _ _ _ _ _ 15 2 4 10

19. UBC-um JITTIOHIT-u 15 15 0,89 0,0005 0,97 0,0005 28 0 2 64
_ _ _ _ _ _ _ _ 17 3 3 7

20. XUT'M-ctaguun DubpuH-H 2,5 6,75 0,95 0,0085 2,47 < 0,0005 0 0 4 113
_ _ _ _ _ _ _ _ 3 1 23 14

21. XUT'M-ctaguun bp 2,5 6,75 0,98 0,0010 2,97 < 0,0005 98 1 3 15
_ _ _ _ _ _ _ _ 12 24 0 5

22. XUT'M-ctaguun JITIBIIT 2,5 0,55 1,04 < 0,0005 0,95 0,0005 80 4 0 10
_ _ _ _ _ _ _ _ 4 3 15 8

23. XUTI'M-ctagun JITIBIT-u 2,5 15 1,16 < 0,0005 1,53 < 0,0005 57 4 0 33
_ _ _ _ _ _ _ _ 2 1 17 10

24, XUTI'M-ctagun JITIOHIT 2,5 1,025 0,96 0,0045 1,48 < 0,0005 5 0 4 85
6 6 12 6

25. XUI'M-cragun Y3U-muT.ys3. 2,5 1,5 0,93 0,0025 1,44 < 0,0005 50 0 3 36
7 7 1 1

26. Jlmmdorur CB.K.K-4 25,5 15 0,75 0,0165 0,71 0,0025 3 32 23 8
7 2 3 0

217. COb V3I-C3 14,5 15 0,67 0,0145 0,81 0.0030 9 1 16 38
0 5 3 2

28. DubpuH-H JITTIOHIT-u 6,375 15 0,94 0,0005 0,76 0.0095 26 2 0 66
_ _ _ _ _ _ _ _ 18 2 3 7

29. Dubp-u OKTI-Hn 15 15 0,70 0,0125 0,67 0,0155 18 19 50 30
_ _ _ _ _ _ _ _ 4 18 16 3

30. OKI'-UM JITTIOHIT-u 15 15 1,11 < 0,0005 0,94 0,0055 28 0 4 62
_ _ _ _ _ _ _ _ 17 3 3 7

31. OKTI-Hn n/x_Ectel3men 15 0,5 0,84 0,0030 0,92 0,0020 21 6 31 56
_ _ _ _ _ _ _ _ 6 12 10 13

32. TJIIT JITIBIT 3,5 0,75 1,74 < 0,0005 1,02 < 0,0005 63 16 2 13
_ _ _ _ _ _ _ _ 6 0 17 7

33. TJIIT JITIBIT-u 3,5 15 1,27 < 0,0005 1,02 < 0,0005 48 13 5 28
_ _ _ _ _ _ _ _ 3 0 17 10

34, T JINIBIT-u 1,15 15 1,32 < 0,0005 0,90 0,0010 33 28 11 22
_ _ _ _ _ _ _ _ 2 1 22 5

35. TI-g JITIBIT 15 0,75 1,89 < 0,0005 0,96 0,0020 58 21 2 13
_ _ _ _ _ _ _ _ 6 0 17 7

36. TI -9 JITIBIT-u 15 15 1,48 < 0,0005 0,99 0,0005 44 17 6 27
_ _ _ _ _ _ _ _ 3 0 17 10

37. TI-u ren_Ecrtel'enar. 15 0,5 0,76 0,0110 0,83 0,0025 23 7 18 50
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_ _ _ _ _ _ _ _ 5 12 5 9
38. TI-u Y3U-muT.y3. 15 15 0,75 0,0040 0,58 0,0145 33 9 11 25
_ _ _ _ _ _ _ _ 5 8 0 1
39. JITNIBII-u JITTOHII 15 0,525 0,77 0,0035 1,13 < 0,0005 11 24 37 22
_ _ _ _ _ _ _ _ 21 1 2 6
40. JITNIBII-u JITTIOHII-u 15 15 0,97 0,0010 1,24 < 0,0005 9 19 42 24
_ _ _ _ _ _ _ _ 19 1 2 8
41. JITNIBII-u Y3U-muT.y3. 15 15 0,78 0,0095 1,31 < 0,0005 12 28 20 14
_ _ _ _ _ _ _ _ 11 1 0 1
42. CB.X n/x_Ectel3men 73,9 0,5 0,72 0,0135 0,61 0,0115 18 0 15 32
_ _ _ _ _ _ _ _ 1 3 2 6
43. CB.JK.K-TBI ren_Hetl3meH. 33,45 0,5 0,69 0,0185 0,60 0,0050 27 0 7 31
_ _ _ _ _ _ _ _ 1 3 1 7
44, V3I-C3 ren_Ectelenar. 15 0,5 1,00 0,0030 1,00 0,0015 19 0 9 35
_ _ _ _ _ _ _ _ 4 3 2 1
45, V3I-C3 n/x_Ectel3men 15 0,5 0,93 0,0025 0,96 0,0010 15 0 9 39
_ _ _ _ _ _ _ _ 1 4 1 4
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IMPUJIOKEHUE 2

1. MeTox onTHMAJILHBIX J0CTOBEPHBIX pa30oueHu i

Meton  ONTUMAaNBHBIX  JOCTOBEpHBIX  pasouenuit (OJIP) sBmsercs  MeToaoM
MHTEUIEKTYaIbHOro aHanm3a qaHabx (Data Mining), kotopsiii ObL1 paHee MOAPOOHO OIMUCaH
B psange crareit [8, 23-25]. B macrosmieit pabore ucnonbzoBana moaumdukainus OJIP,
UCIIOJIB3YIONIasi HOBBII BapuaHT MEPECTAHOBOYHOIO TecTa Uid BepU(UKALUU ABYMEPHBIX
pa3OueHuii ¢ OJHOM TPaAaHUYHOM TOUKOM MO KaKIOM M3 KOOPAMHATHBIX OCEH, a Takke
JOTIONIHEHHAs PSIOM HHCTPYMEHTOB, BKJIIOYAs METOJ BbLAETICHHUS 0a30BOH MOJCHUCTEMBI
3aKOHOMEPHOCTEH W METOJl OICHKH JIOCTOBEPHBIX PA3IMYMN MEXKIYy 3aKOHOMEPHOCTSIMH,
CYILIECTBYIOIIUMH B JIBYX Pa3HBIX IPYIIax 0ObEKTOB.

Meron OJIP ocHoBaH Ha TIOMCKE pa30MEHW MPU3HAKOBOTO IMPOCTPAHCTBA,
COOTBETCTBYIOIIEro Habopy npu3HakoB{X,,..., X }, B pamkax 3apaHee ()UKCHPOBAHHBIX

ceMeHCTB (Mojenei), MO3BOJAIOUIMX HAWIyYIIMM 00pa3oM pa3ieluTh OOBEKTHl C
pa3JIMYHBIMU  YPOBHSMHM 3HAQUYEHHMM MNPOrHo3upyeMor BeawuumHbl Y . Jlo cux 1op
UCIIOJB30BAINCh OJHOMEpPHBIE M JABYMEpHBbIE MOAENM pasziauuHoro tuna. Ilomck
ONTUMAJBHBIX pPa30MEHUN NPOU3BOAUTCS OTACIBHO JJs KaXJAO0ro IIpU3HaKa B ciydae
UCIIOJIb30BaHUsl OJHOMEPHBIX MOJEIEW M JUld BCEBO3MOJKHBIX IIap INPU3HAKOB B Cllydyae
UCIIOJIB30BaHUsl JBYMEpPHBIX Mojened. IIpu3Haku, wucnosb3yeMmsble IpU  ITOCTPOCHHUH
HEKOTOPOH 3aKOHOMEPHOCTH, Ha3bIBAIOTCS PEJIECBAHTHBIMU €.

Haiinennoe ontumanbHOe pa30uMeHHE CUMTAETCA  CTAaTUCTUYECKU  JIOCTOBEPHOM
3aKOHOMEPHOCTBIO  IIOCJI€  IpPOBEAEHUs  Hpouenypsl  Bepuduxauuu. Bepudukarms
IPOM3BOIUTCS C IMOMOIIBIO NEPECTaHOBOUYHBIX TecToB. [Ipennonaraercs, dro oOywaromas

BeIOOpKa mpexacraBuma B Bupe Sy ={(Y;,X),.--, (Y, X,)}, TAe Yj — dYacTh OIHCAHUS,
COOTBETCTBYIOIIAsl IIPOTHO3HPYEMOH MepeMEeHHOW Y, Xj — BEKTOp IPOTHOCTHYECKUX
HepeMEHHBIX.

HepBOHa‘{aJIBHBIfI BapuaHT TMEPCCTAHOBOYHOI'0O TECTa MNPCAHA3HAYCH IS IIPOBCPKU
Hy.]'IeBOI\/’I TUITIOTE3bI Ho O HC3aBUCHUMOCTHU HpOFHO3pr€MOfI nepeMeHHoﬁ Y or

NOTEHIUAIBHBIX TPOTHOCTUYECKUX TEpeMeHHBIX Xi,...Xn. Ilycte T(S) — crarucruka,

XapakTepu3yolas CTeNeHb 3aBUCUMOCTH Y OT MHepeMeHHBIX Xi,...Xn. B KkauectBe
CTaTUCTUKM  OOBIYHO  MCHONB3YyeTCs  MaKCUMalibHOE  3HadeHWe  (yHKIMOHANA,
XapaKTepH3YIOLIEero KauecTBo pa3ouenus [8].

B Ka4ecTBe P-3Ha4YEHUS paccMarpuBaercs YCIIOBHAst BEPOSITHOCTh

Pr{T(S)>T(S,)| H,,W" (§0)}, rae WP(S,) — MHOXeCTBO BCEX BO3MOMKHBIX BBIGOPOK,

COBHAJAIOIIUX [0 YUCIY OOBEKTOB € S;, AN KOTOPBIX SMIHPUYECKHE paclpelerIeHus
yacrell onmcanus Y W uacTed oONMCaHWs X COBIANAlOT C  COOTBETCTBYIOIMMU
pacnpeneneHusiMu i S, . B pabote [8] mokxaszaHo cripaBeUIMBOCTH paBeHCTBA

PHT(S) > T(E) | H WSy = et o,

rae N/[T(S,)] sBisieTcst 4ucIOM MEepecTaHOBOK, TCHEPUPYIONIMX BBIOOPKH, Il KOTOPBIX

CrpaBe/UIMBO HepaBeHCTBO T (S)> T(§O) . Hpsmoit pacuér ormomenms  N/[T(S,)]/m!

Ype3BbIYANHO TPYAOEMOK, UYTO JEJIaeT €ro HEBO3MOXKHBIM JUIsl MOJABJISIOLIETO YHCIa
NpUKIaAHBIX 3amad. OJHAKo JOCTaTOYHO JIETKO ocyuiectBumMa MoHnTte-Kapno oneHka,
OCHOBaHHasi Ha TE€HEpalUH MPEACTABUTEIBHOTO MHOXKECTBA IEPECTAHOBOK C IOMOIIBIO
JaTYMKA CITy4alHbIX YHCE.

Opnoli u3 mpoOyieM, CBS3aHHBIX ¢ Ucnoib3oBaHueM metona OJIP, sBusercs mpobiema
M30BITOYHOCTH 3aKOHOMEPHOCTEH, HalJICHHBIX C MCIOJIb30BaHUEM 00Jiee CIIOKHBIX MOJENIeH
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pa3oueHwmii. Panee ans pemieHUs HaHHOM MPOOIEMBbl UCTIOIB30BAICS METO/, OCHOBAHHBIM Ha
UCIIOJIb30BAaHUU TIEPECTAHOBOYHBIX TECTOB, T'E€HEPUPYIOIIUX CIydyaliHble BBIOOPKH C
MOMOIIBIO CIYYaHBIX MEPECTAHOBOK IMO3UIMNA OTHOCUTEIIHO (DMKCHUPOBAHHBIX BEKTOPOB
MPOrHOCTUYECKUX MPU3HAKOB TOJIBKO BHYTPU MOJABBIOOPOK MCXOAHOM 00y4aromieil BBIOOPKH,
WHAYIIUPOBAHHBIX  OJHOMEPHBIMH  Pa30MEHUSMHU, COOTBETCTBYIOIIMMHU  MPOCTEUIITNM
3aKOHOMEPHOCTSIM C OJTHOM TpaHu4HOM Toukoi [8, 23]. OmHako MaHHBINA MOJIXOJ] HE MOXKET
OBITHh WCIOJIB30BaH IS BepU(UKAIMHM JIBYMEPHBIX 3aKOHOMEPHOCTEH, €CIM MpPOCTEHIIMX
JIOCTOBEPHBIX ~ OJHOMEPHBIX  3aKOHOMEPHOCTEH Uil  IPU3HAKOB,  PEJIEBAHTHBIX
BepuuIupyeMoil TByMEepHO 3aKOHOMEPHOCTH, HE CYILIECTBYET.

Kpowme Toro, sxcepuMeHThI ¢ pealbHbIMU BEIOOPKaMH MOKa3aJM, YTO MIPH 3HAYUTEILHOM
OTKJIOHCHUU TPAHUIIBl JBYMEPHOTO Pa30MEHUs Al HEKOTOPOro Hmpu3Haka X, OT I'PaHMUIIbI
IpoCTeilIeld OJHOMEPHOW 3aKOHOMEPHOCTH Al X, OIMCaHHAas BbIIIE MPOLEAYpa MHOI/AA
MPUBOJIUT K OMIMOOYHOW BEpPH(PUKAIUU KaK CTATUCTUYECKH JOCTOBEPHOTO BKJIa/ia BTOPOTO
npusHaKa X, B ABYMEPHYIO 3aKOHOMEPHOCTb.

B cBs3u ¢ BblmeckazaHHbIM OoJiee 3()PEeKTUBHBIM MpH BepUDUKAIMU JBYMEPHBIX
3aKOHOMEPHOCTEW C TPAaHUYHBIMH JIMHUSIMU, MapauIeIbHBIMA KOOPJAUHATHBIM OCSIM (MOJIEIb
I1l, cm.[8]), oka3piBaeTcs c€rmoco0, HCIOIB3YIONIMN ClTydaiHble MEPECTAHOBKH BHYTPH
1o100J1acTe OJHOMEPHBIX pa3OueHUi, 3a/1aBaeMbIX TPAHMYHBIMHA TOYKAMH, OTICHIBAIOIITUMU
ONTUMAJIFHOE IByMEpPHOE pa30ueHHeE.

[Ipeanonoxkum, uyro mo oOywaromen BbeiOopke S, ={(Y,,X,),--.,(Y,,X,,)} HaiineHo
ONTHMAJbHOE pa3OueHne R COBMECTHOW 00JIACTH AOMYCTHMbBIX 3HAYCHHUI MPU3HAKOB X, U

X i C MaKCHUMAaJIbHBIM 3HAa4YCHUCM HHTCTPaJIbHOIO Q)YHKHI/IOHaHa Ka4dye€CTBa

F (R,§O)(CM. [8]). ITycte R 3amaércs ¢ momounsto rpanunsl b, mis npusHaka X, u b, wis

IIPpHU3HaKa Xi”. I[J'IH BepI/I(1)I/IKaI_II/II/I H€06XOI[I/IMOCTI/I HCIIOJIb30BAHUA B 3aKOHOMCPHOCTH

npuszHaka X, oOywaromas BbIOOpKa §o pa3buBaeTcss Ha JBE IOJBHIOOPKH:

m

SN,i” ={(y;,X}),---, (yrln, X' )},  Brmowaromyo 00BEKTHI §0 c Xy <b.,, m
b. .

I =405 ) (%5, X, )} momosasomyio o6wexri S, ¢ X, >

CrenepupyeM N map HE3aBHCHMBIX CIyYalHBIX IMEPECTAHOBOK HAOOPOB HATYpabHBIX
ancen {L...m3} u {L..m} {f ={f,.. o} f ={fL. . f, Htefl..,N}}. s

KaXKIOH Tapbl MEPECTAHOBOK M0 OOBEIMHEHHIO BBHIOOPOK S| ={(y'fltl Xp)reons (Yo 2 X )} o
ImI

~rr

~ t [
S, ={(y;‘,X{),...,(y;1 X7 )}, KoTropoe 0003HauMM Kak S, , HaiAéM ONTHMAIbHOE
r1 r
my

pa3OueHne COBMECTHOH 00IacTH [OMYyCTHMBIX 3HaueHMHd npusHakoB X, U X;, ¢

t gti”
MaKCHMaJbHBIM 3HaueHHeM ¢yHKiHoHama kadectBa F (R',S) ). MHbIMH cioBamu, MOUCK

ONTUMAJILHBIX Pa30MEeHM MPOU3BOJAUTCS HA CIY4aliHOM BBIOOPKE, MOTYYEHHOW U3 UCXOIHOU
oOyudaromieii BBIOOPKH C MOMOIIbIO CIy4alHBIX MEPEeCTAaHOBOK IMO3ULMUH MPOTHO3UPYEMOM
NepeMEeHHON Y OTHOCUTENbHO (DUKCUPOBAHHBIX MO3MIMNA BEKTOPOB IEpeMEHHbIX X .
OpnHako TepecTaHOBKU pa3pelieHbl TOJIbKO BHYTPH OJHOMEPHBIX 00JsiacTell, 3aaBaeMbIX
IpaHUYHOM TOUKOM ONTUMAIBHOIO ABYMEPHOrO pa3OueHus Juid npusHaka X, . B xauectse

Mepbl CTaTUCTUYECKOH TOCTOBEPHOCTH BKJaja MpH3HAKa X, MOXET ObITh HCIIOIb30BaHA
nons mepectaHoBok P, ans kotopeix F(R',S))>F.(R,S,). Kak u B mnpempiaymmx

BapHaHTax MCTOIa OI[P, AaHHass JO0JI MEPECTAHOBOK MOXKCET pACCMATPUBATHCA B KaUCCTBC
aHajora MOHATHS P-3HAYCHUSA, UCIIOJIb3YEMOT0 B CTAHAAPTHBIX CTaATUCTHYCCKUX TECTaX. HpI/I
9TOM B Kad€CTBEC HyHeBOf/'I TUIIOTE3bI HCIOJIB3YCTCA IPCANOJJOKCHHUEC O HE3aBUCHUMOCTHU
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IPOTHO3UPYEMOM BEIMYMHBI OT TPU3HAKOB X BHYTPU OJHOMEpHBIX Mojobiacrei,
3a/1aBa€MbIX TPAaHUYHON TOUKOH D, 1yt mpusHaka X, .

JIByMepHasi 3akoHOMepHOcTh u3 wmoaeaud |ll  cuuTaercss gocToBepHOM, ecaun
J10CTOBEPHBIM SIBJISIETCS] BKJIAJl 000MX peleBAHTHBIX eif MPU3HAKOB.

JlononHUTENbHBIM CHOCOOOM OIICHKH JOCTOBEPHOCTH BKJIaJa B 3aKOHOMEpPHOCTH R
pETIEBaHTHOIO €if mpu3HaKa X, SBIAETCSA OTHOIIECHHE

H, = maXF}(FRéFS{?)éw)],\ (1)
teft, N} o

KOTOPOE IO3BOJISET CPaBHUTh BKJIAAbI IpHU3HAKa X, B 3aKOHOMEPHOCTH, UI1 KOTOPBIX
OLICHKU P-3HaueHuil paBHbl 0. MHbIMu cinoBamu, H, sBigercs OTHOLIEHHEM 3HAYCHUS
(GyHKIIMOHAIa KauecTBa JOCTHUTHYTOTO HAa HMCXOJHOW OOydaromiell BRIOOPKE OTHOIICHHEM K
MaKCUMaJIbHOMY 3HA4YCHHIO (DYHKIIMOHAJla Ka4yecTBa, JOCTHUTHYTOMY Ha CIyYalHBIX
BbIOOpKAX, IIOJYYEHHBIX C IIOMOIIbIO IepecTaHOBOK. OueBuaHO, 4TO BenuuumHa H,
CHW)KACTCS NP YBEITUYCHUH YUCIIA epecTaHoBOK. [loaTtomy cpaBHuBaTh H- K03 hUIMeHTHI,
paccuutanubie o ¢opmyne (1), UMeeT CMBICI TOJIBKO MpU COONIOACHUM PABEHCTBA YHCIIA

IIEPECTAHOBOK, UCIONb3YyeMbIX I X pacuéra. OlleHKa BKIaja npu3Haka X, B HEKOTOPYIO

CUCTEMY 3aKOHOMepHOCTeﬁ R , SABJKCTCA CyMMa ZReﬁw Hi’ , A€ CYMMHPOBAHHC
I

MMPOU3BOAUTCA IIO BCECM 3aKOHOMCPHOCTAM, KOTOPBLIM IIPU3HAK Xi’ PCICBAHTCH. IIaHHaﬂ
CyMMa B CTATb€ HA3bLIBACTCH «BECOM» IIPU3HaAKA.

2. Ba3oBble cuCcTeMbI 3aKOHOMEPHOCTeit

Habops! 3aKk0HOMEPHOCTEH, HalICHHBIX 110 MAaCCHBAM KJIMHHKO-OHMOJIOTUYCCKUX JTAaHHBIX
HEpeaKo OBIBAIOT BeChMa OOIIMPHBI, YTO BBI3BIBAET HEOOXOAWMOCTH aBTOMATHUECKOTO
BBIJICJICHUs] OCHOBHBIX 3((EKTOB M OTCEMBAHUs BTOPOCTENEHHBIX. B HacTosimiem paszerne
OTIHMCHIBAETCS MOJXOM K BBIJCIEHUIO OCHOBHBIX 3aKOHOMEPHOCTEH, NCMONB3YIOUINI MOHSATHE
JOMHHHPOBAHUS, OCHOBAHHOE HAa BO3MOJKHOCTH IIOCTaBUTh KaXIOW 3aKOHOMEpHOCTH R,
HaliieHHOH ¢ nomotsio Metona OJIP, anroput™, NporHo3upyrouuii BenuuuHe Y .

JleHCTBUTENBHO, IyCTh 3aKOHOMEPHOCTb R, 3agaér pa3OueHHe NPU3HAKOBOTO
IPOCTPaHCTBA ¢ d3j1eMeHTaMu {Q;,...,0,}, KOTOpoe HHAyLUpYyeT pazOueHHe oOyuaromieit
BBIOOpKM Ha moxaBeIOOpkH {S,...,§}. B KadecTBe NPOTHOCTUYECKOTO AaITOPUTMA,
COOTBETCTBYIOLIETO 3aKOHOMEPHOCTH R,, MOXeT OBbITb B3ST aIrOPUTM, BBIYUCISIOMINN
nporuo3 Y(S) Ans mpou3BOJBHOTO 00BbEeKTa S C omucaHueM X(S) € ¢, Kak cpegHee IO BCeM
oObekTaM oOydaromiedl BbIOOPKM U3 dJeMeHTa (! §/(S):miiZ:Xjeqi y;. IlonoGHerii
MPOTHOCTHYECCKHI aJITOPUTM, & TAaKKe BBIYUCIISIEMYIO MM IPOTHO3UPYIONTYIO ()YHKITUIO, MBI
Oy/eM Ha3bIBaTh MPEAUKTOPOM U 0003Havath Z(R) wmm Z,.

Ompenenenne 1. Msbl OyaeM TroBOpUTb, YTO TPEIUKTOP Z, JIOMUHHPYET HaJ
IPEAUKTOPOM Z, , €CIIU BBINOJIHSAIOTCS ABA YCIIOBHS:

a) TOYHOCTb IIPOTHO3UPOBAHUS Al Z, BBIIIE TOUHOCTH MpeAUKTOpa Z, ;

0) HuKakas B3BellleHHas (BBIIYKJIas) KOMOMHAIMS IPETUKTOPOB Z, U Z,, UMEIoIasi BUJ
aZ, +c,Z, npu C,,C =0,C +C, =1, He n0o3BOJIAET OOECNEUUTh TOUHOCTb IIPOTHO3A BBIIIE

TOYHOCTH IIPOTHO3a NPCAUKTOPA Z1 .
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Omnpenenenne 2. Mbl OyaeM TOBOPHUTH, YTO 3aKOHOMEPHOCTb R, NOMHHHpYET Hax

3aKOHOMepHOCThIO R,, ecim mpenukrop Z(R,) mommuupyer Han mpeauktopoMm Z(R,). B

Ka4eCTBE CHCTEMBI OCHOBHBIX (0a30BBIX) 3aKOHOMEPHOCTEH MPEAIoaraeTcsi UCIoIb30BaTh
BCE 3aKOHOMEPHOCTH, HaJl KOTOPBIMHU HE JIOMHUHUPYIOT IpYTe 3aKOHOMEPHOCTH.

3. OneHKa J0CTOBEPHBIX Pa3IHMYHil MeXKIY 3aKOHOMEPHOCTAMM, CyHIECTBYIOIIUMH B
ABYX Pa3HbIX IPynmnax

B paborax [8, 23] paccmarpuBamuch METOABI MOCTPOCHUS M BepU(PUKALUU OTACITHHBIX
3aKOHOMepHOCTe. OJHAaKOo HEpeIKO BO3HUKAET BOMPOC O TOM, HACKOJIBKO JOCTOBEPHO
OTJIMYAIOTCSI 3aKOHOMEPHOCTH B JIBYX Ipymmax o0bekToB. Hampumep, npu oneHKe BIUSHUS
HEKOTOpOoro OuHapHOro (QakTopa Ha HCCIEIyeMblii OHMOJOTMYECKUN MPOLECC MOJe3HO
OLICHUTb  pa3jIuuusi MEXAY 3aKOHOMEPHOCTSMH, CYIIECTBYIOUIMMH B  TIpyIIax,
UHAYIUPYEMBIX TaHHBIM OuHapHbIM (hakTopoM. Tak Oe3yCIOBHBIN MHTEpEC MpeaCcTaBiseT
IOMCK JIOCTOBEPHBIX pa3IMuuidl MEXJy 3aKOHOMEPHOCTSIMHU B Ipylnax ¢ pa3IddHbIMU
BapHaHTaMU HEKOTOPOTO I'eHa.

Jlis OLEHKH JOCTOBEPHOCTH pa3iMuUid MeEXAy 3aKOHOMEPHOCTAMU OBl MpPEeIoKeH
HOBBIN BapuanT meroaa OJIP, ucnomnp3yrommii MoaudUKaLKIO epecTaHOBOYHOTO TecTa [24,
25].

[Ipenmonoxum, 4yTo HaM HEOOXOJMMO CpPaBHUTh 3aKOHOMEPHOCTH, CYIIECTBYIOIIHE B
rpynnax oOObEKTOB §1 u §2. B nanHO#l pabore paccmaTpuBalOTCS OJHOMEPHBIE
3aKOHOMEPHOCTH, NPUHAJICKANIME K MPOCTEUIIECHd MOJAEIH C OJHOM TPaHUYHOM TOYKOM.
[Toctpoum 1o rpymme §1 ONTUMAaJbHOE pa30HeHHe WHTEpBajla 3HAYEHUH HEKOTOPOTro

npusHaka X;. IIpeamonoxum, uyro Hamu noiydeHo pasduenue R ={q;, g,}, KoTopoe B cBOIO

ouepelb MHAYLEpYeT pasbuenne rpymmsi S, Ha moxrpymmsl {5, §} u rpymmsr S, ma
noarpymmsl {57, §2}. Iycts Y(5.) — cpeaHee 3HAYEHME NPOTHO3UPYEMOW BENMYMHBI IS

MOATPYIIIIbI §: . I[J'I}I KOJIHMYECTBEHHON OIICHKH pa3J'IH‘-IPII>i MCKAY XapaKTCPOM B3aMMOCBIA3U

Y c mpusHakoM X; B Ipynmax S, u S, MOXeT ObITh HCIOIb30BaH (DYHKIIMOHA CPABHEHUS

Foomp (R, $1,5;) = 2 [9(S)) —§(E2)fmim? |

m/ gl .
rac ' — YHUucCio O6T>€KTOB B rpyrme r, [[J'ISI OIICHKN CTAaTUCTHUYCCKOH ,Z[OCTOBepHOCTI/I

5 I:com (R’Sl’SZ)
pa3ininr, OIHNCBIBACMBIX q)YHKI_II/IOHaJIOM P , HCIIOJIB3YCTCAd CIICAYHOIIas

Mo (pUKaIHs TEPECTAaHOBOYHOI'O TECTA.

yers §, =LA, (¥ 0} 1 S, =402, 0),....(¥2, 3, )} Cresepupyem N nap
HE3aBUCHMBIX  CIy4ailHBIX ~ [EpecTaHoBOK  HAa0OpOB  HATYpalbHBIX  YMCEN
{1,...,m}ufl,..., m,}coorsercreenno: {f' ={f!, ..., fm Hi el 2hte{L...,N}}.

C moMoIIpl0 Tapsl MEPECTaHOBOK {fit|ie{1, 2}}u3 BHIGOPOK §1 u S, reHepupyem

BBIOOpKHU S~1t :{(ylfn,xi),...,(y%lml,xfnl)} u S~; :{(y‘]?n,xlz),...,(yfzmz ,Xiz)}. JlanHas mporeaypa

COOTBCTCTBYCT CHy‘-Iﬁ.fIHBIM NepeCTaHOBKAM 3HaYCHUH mnpor HO3I/IpyeMOﬁ BCIIMYHHBI

OTHOCHTENBHO (DUKCUPOBAHHBIX TO3MIME BEKTOPOB TepeMeHHbIX X. Bprumcmum mo S|
onTuMaibHOEe pa3Ouenve R' uHTepBana 3HavYeHWl npusHaka X,. BeuucnuM 3HaueHue

(QyHKIMOHANA CpaBHEHUS (R',S;,S}). B xauecTBe Mephl CTATUCTHYECKON 3HAYUMOCTH

I:comp
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pasnnuuii (P-3Ha4eHUs) MEXKIY XapaKTEpOM B3aMMO3aBUCHUMOCTH MEXAy Y M X, B IpyImImax

Sl nu SZ Hpe;[nonaraeTcsi HCIIOJIb30BAaTh OOJIKO HepeCTaHOBOK, JJIA KOTOprX BBITIOJIHACTCA
t &t Gt S &

Fcorm)(R,Sl,Sz)>Fc (R,S,.S,).

B ocHoBe JnaHHOW mpoueayphl JISKUT HTPOBEPKA MAOCTHXKMMOCTH Pa3IMUUN  MEXKITY

3aKOHOMCPHOCTAMH, CYHICCTBYIOIIMX Ha HMCXOJHBIX JAaHHBIX, TIPH CIHPaBCIJIMBOCTH
IMPECAIIOJIOXKEHUA O IMOJIHOM HE3aBUCHUMOCTH Y OT Xi . AJ'II)TepHaTI/IBHBIM crocooom OLCHKHU

HEPAaBCHCTBO omp

CTAaTHCTHYECKOU JOCTOBEPHOCTHU pa3HHIIHﬁ MCXKAY XapaKTepOM B3aMMO3aBHUCHUMOCTH KaK U B
cirydasax CTAaTUCTUYCCKOMN AOCTOBCPHOCTU OTACIBbHBIX 3aKOHOMepHOCTeﬁ SABJIACTCA
OTHOIICHUC
F(R,S,,S,)
i t &t &tyy'’
max [F(R",S;,S
Jnax [F(R',S,,S,)]
JUIsL KOTOPOT'O CIPaBEUINBbI BCE MOJOXKEHUS, IPUBEAEHHBIE paHEE B IIYHKTE 2.
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IMPUJIO)KEHUE 3.

OBO3HAYEHUA, UCITOJIb3YEMBIE B TABJIMIAX

Kparkoe I[HosHoe HA3BaHMe €O CTAHAAPTHBLIMH IPAHUIIAMU
Ha3BaHHeE
AJIT AnannHamuHOTpaHCchepasa, B MUPPOBHIX MOKA3aTEIAX
AJIT —u 1-—<40,0 Hopma, 2 —> 40 en.
ACT AcnapraramMmuHoTpaHncepasa, B HU(PPOBHIX NOKA3ATEIIX
ACT —u 1-<40,0 Hopma, 2 —>40ex
bp bunnpyOuH, B IMPOBBIX MMOKa3aTEIIX
ITpuem npenapara Bazumun (13 rpynmsl ctatuHoB): 1 — HeT, 2 —
Bazwimn za
I'b I'unepronnyeckas 60oye3Hb B aHamHe3e: 1 — HeT, 2 — 1a

I'en Ectelenar.

Hanuuune renarosa

Jenenue rpymi o Bo3pacty: 1 —25-59 ner, 2 — 60—74 rona, 3

['pymnmsl o — 75-89 ner,

BO3pACTy 4 — crapue 90 net

[TJIIT INunepaunuaemust: 1 — vet, 2 — | tum, 3 — lla tun, 4 — 11b Tun
['imroko3a ['rok03a, B U(POBBIX MOKA3aTEIAX

I'mroko3a — g

1 - 3,5 - 6,4 mmonb/n — HOpMa, 2 — > 6,4 MMOITB/ 1T

Hnuac

JlaBieHue auacTonnyeckoe, B IU(POBBIX MOKA3aTENAX

Jdud. Mzm. lur. | AuddysHble n3MeHeHns NUTOBUIHON xene3bl: 1 — Her, 2 — na
Hcuc JlaBneHue cuctoiandeckoe, B mudpax
Jasnenne cucronmnyeckoe: 1 —mensire 140 mm. pr.cT, 2 —
JIc — u3.
oonbmie 140 MM/ pr.CT.
404! Wmemnueckuii MHCYIbT B aHaMHe3e: 1 — HeT, 2 — na
NBC — atep Wmemnueckas 60ne3Hb cepia, arepockiepos: 1 — Her, 2 — na
NBC —um NBC — undapkT Muokapaa B anamuese: 1 — Her, 2 — 1a
UBbC — Mma NBC — nexnananHasi MepriatenpHas aputmus: 1 — HeT, 2 — fa
UBC —cT NBC — crabunbvHas creHokapausi: 1 — Her, 2 — na
JlumdouuTel JlumbouuTsl, B B IMPPOBBIX MOKa3aTENIAX
MPT —JIO Jleiikoapeo3s (o pesyabraram MPT): 1 —Her, 2 — na
MPT - U1 WNmemnueckuii uHCYbT (10 pesynbratraM MPT): 1 —Her, 2 — na
MC MeTtabonuueckuit cuaapom: 1 — Het, 2 — f1a
HacI-Th HacnencTBeHHOCTS (110 CEpAeYHO-COCYTUCTOM MAaTOIOTHH Y
poJcTBeHHUKOB | crenenu ponacrsa: 1 — Her, 2 — na.
Pocr B nu¢poBsix nokazaremnsx
Pg aopThI ATepockiepos I?lOpTI)I (110 TaHHBIM PEHTI€HOJIOIMYECKOTO
uccinenoanus): 0 — Het, 1 — ecTh
CB.X CBOOO/IHBIN X0JIECTEPUH, B IIU(PPOBBIX MOKA3aTENIX
Ch.x — 1 CBoOonnsrii xonectepun: 1 — < 35,0 mr/mn, 2 — > 85,0 mr/an, 3
' — 35,0-85,0 mr/mn
C]l 2 tuma Caxapsbiit tuaber 2 tuna: 1 — »er, 2 — na
COD CKOpOCTb OCe/laHusl IPUTPOLIUTOB, B IH(PPOBBIX MOKA3ATENAX
CreneHsn 1 — vopma (Munexc maccor tena 18,5-25,0), 2 — 1cr. (25-29,9),
OYKUPEHUS 3—2cr. (30,0-39,9), 4 — 3 cr. (>40,0)
THA TpaH3uTopHas uieMu4eckast araka (Ipexosiee HapyleHue

MO3TOBOTO KpoBooOpamieHus): 1 — Her, 2 — na
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KVY3HELIOBA u np.

Tpurnuuep Tpurnmuuepuasl, B 1HQPOBBIX MOKA3ATEIIX
Tpurmuuepuast: 1 — < 0,6, 2 — > 2,3 mmons/n, 3 —0,6-2,3

Tpurn —u MMOJIB/JT

VY3710B. 300 VY3noBoi 300: 1 — Her, 2 — na (gj nauaeiM Y3U)

VY3AI' — u3B N3BuTocTh cocynoB (o qanaeiM Y3/1I7)

V3u remnartos

I'emaro3 (o ganubiM Y3U): 1 — HeT u3MeHeHui, 2 — eCTh
renaros, 3 — GuOpPo3 rneveHu

V3U nomxenynouHoi xene3bl: 1 — HeT u3MeHeHuil, 2 — ecTb

VY3U n/x u3MeHeHus, 3 — GuOpo3 MO HKETYTOUHOM Kee3bl, 4 — HE
nposoawiiocs Y31

VY3U — mut.y3. VY3U mmToBUIHON Kene3bl: 1 — HeT M3MEHEHHUM, 2 — €CTh y3JIbl

DubpuH-H ®ubprHOTreH, B HU(PPOBBIX MMOKA3aTEIAX

OubpuH-H — 4 1<40r/m,2->40r/n

XUIM crammn XpoHuveckas uiieMus rojjoBuoro mosra: 1 — I cragus, 2 — 1l
cragus, 3 — lll cragus

XC OO6muii xonecTeput, B IM(POBBIX MOKA3ATEIAX

XC—u OO6mmii xonecrepun: 1 — < 5,0 mmons/n, 2 — > 5,0 MMoITB/1

XC — JIIIBIT JlunonpoTenHbl BICOKOW TIIOTHOCTH, B IIM(POBBIX MOKA3aTENIX
JlunomnporenHsl BeicOKOU TuioTHOCTH | — < 1,0, MMOJIB/IT 2 — >

XC —JHIBII -4 | 1,0 MmMoab/1
JIumonpoTenHbl 0O4eHb HU3KOW TIIOTHOCTH, B IIU(PPOBBIX

XC — JIITOHII MOKAa3aTeIsIxX

XC — JIITOHIT -

q 1-<0,63, Mmoas/i1, 2 — > 0,63 MMOJIB/T
I'uneprpodus neBoro xenyaouka (mo qanasiM IKI'): 1 — Her, 2

OKTI" — ok —Ja

SKT — UM HpI/I3I.-IaKI/I MepeHeceHHoro nHQapkTa Muokap/a (1Mo JaHHBIM
OKT): 1 —mner, 2 — na

OKT" v Hapyienust mpoBogumMoctH (o ganabiv DKI): 1 — wer, 2 — na

OKT np Hapymenust putma (o nanaeiM OKI'): 1 —ner, 2 — na
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