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IIpo6Jembl popMUpOBaHUSA BXOHOTO BEKTOPA /Il HEiipoCceTeBbIX CUCTEM
MPOTHO3UPOBAHUA JIEKTPONOTPEdICHUS

P. P.bernos, K. H.Boponos, b.A.I'nattok

B cmamve npedcmasnenvl pesynrbmamsi  onpeoeneHus MUHUMATbHO20
HAboOpa 3HAYUMBIX (HAKmMopos, U3 KOmopvix @GOopMupyemcsi 6X00HOU BeKMOop
pazmepHocmvio 8 u 12 0na  obyuweHus HelpoHHblx cemeli. Onpedenen
CUHME3UPOBAHHBILL  6XOOHOU  BEKMOp,  KOMOpP®IL — 0aém  803MONCHOCHIb
NPOCHO3UPOBAMb NOYACOB0E NOMpeDieHUe IeKMPOIHEPLUL HE3ABUCUMO OM GUOA
epaghukos nompebaerusl, HA2PY30UHbIX OUASPAMM, YACOBbIX NOACO8 U NO20OHBIX
VC08UU.

Hamnbonee  yHMBEpCAIBHBIMH  SIBISIFOTCS  METOJIBI  IIPOTHO3UPOBAHHUS
AIIEKTPOIHEPTHH, B KOTOPBIX HCIOJB3YIOTCS HCKYCCTBEHHBIE HEUPOHHBIC CETH.
JInst co3maHust TaKMX CHCTEM HEOOXOMMO OIMpPEIeIUTh COCTAB BXOJHOTO BEKTOpPA
i o0ydenus Helipoceredl. PaccMoTpeHo ¢opmMupoBaHue BXOAHOTO BEKTOpa Ha
OCHOBE  MHHHUMAIBHBIA  Habop  3HaumMbix  (akropoB.  IIpoBeneHs
IKCIEPUMEHTAIBHBIE HCCIEAOBAaHMS POTHO3UPOBAHUS TMPH  HCIIOJIBb30BaHUH
BXOJIHOTO BEKTOpa pa3HO#l pasmepHocTH. OmpeneneH cOCTaB BXOJHOTO BEKTOPA,
KOTOPBIA  JaéT BO3MOXHOCTh TPOTHO3MPOBATH MOYACOBOE TMOTpeOJIeHUE
DIIEKTPOIHEPTHH HE3aBUCUMO OT BUAA TIpaduKOB TOTPEOJICHUS, W TOTOIHBIX
YCJIIOBHU.

3aaya MIaHUPOBaHUS MOTPEOJCHUST AIEKTPOIHEPTUU BCeraa Obliia BaKHA
JUTSI TIPaBUJILHOTO pacyeTa MpoIecCOB €€ MPUOOPETEHUS U pacX0J0BaHus, a ceiiuac
CTaJla BeChMa aKkTyaJIbHOU B CBsI3U ¢ IpeoOpazoBaHusiMu B 3HepreTuke. [lockombky
AIIEKTPOIHEPT U KIIFOUEBBIM MPOTYKTOM JUIsl SKOHOMUKH U COCTaBIISIET BECOMYIO
JI0JIF0 B pacxojiax MpakTUYECKH Bcex ee oTpaciied. [lepexosl kK ONTOBOMY PBIHKY
ANEKTPOdHEPrU U MoumHocTH — DOPOM, noBbICMI  aKTyallbHOCTb
IPOTHO3UPOBAHUS TMOTPEOJCHUSI, HO TaKXK€ BBI3BIBA MPOOJIEMBI, CBSI3aHHBIE C
TOYHOCTBIO YXKECTOYMB TPeOOBaHUS MO CKOPOCTU U HAJAECKHOCTU MPOTHO30B. Jys
ATUX 1eNied Haubojee BOCTPEOOBaHBI MPOTHO3bI IMOYACOBOTO MOTPEOSICHUS
AJIIEKTPOIHEPTUH HA OIMKalIIue CYTKU.

Haubonee mnepcrieKTUBHBIMH W3 OOJBIIIOTO Pa3zHOOOpa3usi MPUMEHIEMBIX
METOJOB MPOTHO3UPOBAHMS  SIBISIOTCS T€, B  KOTOPBIX  HCIOJB3YHOTCS
uckyccrBeHnble Heriponubie cetn (MHC) [1]. Oanako pa3paboTka TaKHMX CHCTEM
MIPOTHO3MPOBAHUS CBSI3aHA C HEOOXOAMMOCTHIO pemiath ciaado (GopMamuzyembix
3aJa4: ONpeiesieHne COCTaBa BXOJHOTO BekTopa ajisi oOyuenuss UHC, BbiOop Tumna
NHC, pacder HeoOxoaumMoro oObeMa CTaTMUYECKHUX JAaHHBIX — OOydJaromieu
BBIOOPKH.

B xone mpoBen&HHOTO MCCIe0BaHMs PelIaiCh MepBoOYepeIHas 3a1a4ya —
oTpe/ie]ICHUE MHHHMAJIBLHOTO KOJMHYecTBa (aKTOPOB, HEOOXOAUMBIX IS
MIPOTHO3UPOBaHUS, U (OPMHUPOBAHNE HA 3TON OCHOBE BXOJHOTO BEKTOPA.



Jliig sxcniepuMenTa ObUTH BBIOPAHBI CIIETYIOIINE TEPEMEHHbBIE: CTATUYECKHE
NepeMEHHbIE — J€Hb HeNenu (MOHEAENbHUK, BTOPHHK, ... BOCKPECEHBE), MECAII
(staBapsn, eBpaisp, ... Aekadbpp), dac (1,2, ... ,24); TMHAMHYECKUE TTEPEMCHHBIC —
II04aCcOBOE MOTPEOICHUE HIIEKTPOIHEPTUU.

[Tporno3upoBanue, pacCMOTpeHHOE B [2], mpemnoaracT 4To JHHAMUICCKUE
MEPEeMEHHbIE JIOJDKHBI HUATH CO CIBUIOM BO BPEMEHH, TaKuM OOpa3oM, YTOOBI
OTpaXaTh  JUHAMUKY  W3MEHEHHUA  TOTPEOJCHHs  DIIEKTPOIHEPTHMH B
peamecTyomue aHu. [Ipy moyacoBoM IMPOTHO3UPOBAHUU AJIEKTPOIHEPTUU HA
CYTKM BIIEpEll, YYMTBIBAsA, 4YTO Tpa@uK MNOTPEOJCHHS DIEKTPOIHEPTHH HMEET
BBIPQKCHHBIA HEJCIBHBIM IMKJ, BO3MOXHBIM CIBUI BO BpPEMEHH JOJDKEH
BAPBUPOBATBCA OT OJHUX [0 BOCBMHM CYTOK. Pe3ynbTaTel NpOBEAEHHBIX
AKCIIEPUMEHTAIBHBIX MCCIEIOBAaHMU mpeacTaBieHbl B Tabmuie 1. DxcrnepuMeHTs
IIPOBOJAWINCH HA HEMPOHHOM CETHU C NPSMBIM PACIPEACICHUEM U 3aACPKKON IO
Bpemenn [3].

W3 ananu3a MOJyYEeHHBIX JAHHBIX CIEAYET, YTO YeM OOJIbIlIEe «OTKAaT» BO
BPEMEHHU, TE€M MEHbIIE IOTPEIIHOCTh NPOTHO3MPOBAHUA, OJHAKO IIPU ITOM
YBEIIMYUBACTCS Pa3MEPHOCTb BXOJHOTO BEKTOpa OOY4YaIOIIMX MEPEMEHHBIX U, KaK
CIIEICTBUE, B KBAJAPAaTUYHOM 3aBHCHUMOCTH YBEJIUYUBACTCS BpeMsi OOy4deHHs
HEUPOHHBIX ceTel. B pe3ynprare SKCIIEpUMEHTOB YCTAHOBJIEH, YTO ONTUMAJIbHBIM
ABJISIETCS CABUT HA ISATh CYTOK Ha3aj. Tak Kak Mpy MEHBIIEM CJIBUTE CYIIECTBEHHO
CHIDKAETCSl TOYHOCTh IPOTHO3UPOBAHMS, a IPHU OOJIBIIEM BPEMEHHOM OTKATe WU
CABUI€ BEKTOP CTAaHOBHUTHCSA CIMIIKOM OOJBIIMM, W BO3HUKAIOT NPOOJIEMBI C
oOy4eHHeM HEHPOHHBIX CETEH.

Taomuma 1
JIMUTEenbHOCTh KonuyecTtBo u % nomnaganust B MHTEpPBaJIbl OLIMOOK
czBura (CyTKH) 0-3% 3-5% 5-10% >10%
1 341 175 182 22
47,36 % 24,3 % 25,27 % 3,055 %
3 335 181 190 14
49,3 % 25,14 % 26,39 % 1,94 %
5 368 178 156 18
51,11 % 24,72 % 21,6% 2,5%
v 378 181 147 14
52,5% 25,14 % 20,41 % 1,94 %
5 396 184 135 5
55 % 25,55 % 18,75 % 0,69 %

Takum 00pazom, MoTy4aeTcsi KOMIAKTHBIN BXOJHON BEKTOP, COCTOSIIUN U3

8 MEPEMEHHBIX:

{XN1 Xn2 Xns Xnea Xns T D MY

rae Xni1 Xnz2 Xns Xng Xns — JaHHBIE YacoBOro  MHOTpeOsIeHUst
JICKTPOIHEPTHH CO CJIBUTOM Ha TISTh JTHEH;
TI[1,2,34,...24] — mepeMeHHAs «4acy,
D[1,2,3456 7] — nepemenHas «aeHb Heaenn» (1 — MOHEIEIbHUK; 2
— BTOPHUK, ..., 7 — BOCKPECEHBE);



M[123456789101112];} - nepemennas «mecsy (1 - sHBapb; 2
— (eBpaib, ...,12 — nexabpsp)

[Ipu »TOM He Tpelyercs omepanus MacITaOMPOBAHUS TEPEMEHHBIX.
[lomuepkHéM, 4YTO Cpeau BXOJHBIX MEPEMEHHBIX HET I[OKa3aTeslel IOTOo/bl,
XapaKTEePUCTUKN TpadUKOB HArpy3KH (MMHUKH, MOIYy-TIUKHA, MpoBaibl). OTKa3 OT
TaKUX TIEPEeMEHHBIX CHAENaH I MNPUIaHUS CUCTEME MPOTHO3MPOBAHUSA
YHHUBEPCATHLHOCTU ¥ HE3aBUCUMOCTHU OT YaCOBBIX U KIIMMATHYECKHX MOSCOB.

Takxe SKCIepUMEHTAIBHBIM ITyTeM ObLIO ycTaHOBJIEHO (cMm. Tabmuiy 2),
YTO /I TOBBIIIEHUS TOYHOCTH MPOTHO3MPOBAHUS HEOOXOJUMO B 0O0ydYarolieMm
BEKTOpE NMPOaAyOINpPOBaTh MEPEMEHHYIO «4ac» TaKHUM 00pa3oM, 4TOOBI KOJTMYECTBO
AyONUpOBaHWM  COBMAAAIO C KOJIMYECTBOM JUHAMUYECKUX IEPEMEHHBIX
[I0YacOBOTO MOTPEOJCHUsI JIEKTpOo3HEpruu. B 3Tom ciydae mosyyaem BXOAHOM
BEKTOp pa3MepHOCThIO 12.

Tabmmia 2
Komnuyectso KonnuectBo u % Momnaganus B MHTEPBAIIBI OIIHOOK
TIEPEMEHHBIX 0.3% 25 51090 1o
BXOJTHOT'O BEKTOpa 0 0 0 0
6 74 49 40 5
44,04 29,16 23,8 2,97
12 87 47 34 0
51,78 27,98 20,24 0

brina nmpoBepeH cieayromuii Habop NEePEeMEHHBIX: CTATUYECKHUE MEPEMEHHBI
— JeHb Henenu (MOHENETbHUK, BTOPHHUK, ... BOCKpECEHBE), Mecsll (SHBaphb,
dbeBpaib, ... Aekabpp), yac (1,2, ... ,24); AMHAMUYECKHE TIEPEMEHHBIC — TI0YaCOBOE
NoTpeOIeHUE IEKTPOIHEPTUU CO CIIBUTOM Ha TPOE CYTOK, TAKMM 00pa3oM, 4TOOBI
MECAIl U JIeHb HEJEIN HCTOPUYECKUX JAHHBIX COOTBETCTBOBAI JHIO U MECSILY
MIPOTHO3UPYEMbIX JAaHHBIX. Tak)Ke JIaHHbIE MO0YAaCOBOTIO MOTPEOJIEHUSI MPOULIOro
rojaa GopMHUpyrOTCS TakuM 00pa3oM, YTOOBI MECSI] U JIEHb HEJCIN UCTOPUUECKHUX
JAHHBIX COOTBETCTBOBAJI AHIO U MECAILY IPOTHO3UPYEMBIX JTaHHBIX.

B pe3ynbrare nomydaeTcsi BXOOJHON BEKTOP Pa3MEPHOCTHIO 9:

XN —  J1aHHbIE MOYaCOBOTO noTpeOaeHus AIEKTPOIHEPTUU
NPE/IIISCTBYIOMIETO To1a (Yac, MecsIl U ACHb HEJICJIM COOTBETCTBYIOT Yacy, JHIO U
MeCSIITy IPOTHO3UPYEMBIX JIaHHBIX);

XN-1 Xn-2XN-3; — TaHHBIE YACOBOTO MOTPEOJICHUS SJIEKTPOIHEPTUU TEKYIIIETO
roja (Co CIBUTOM Ha TpH JHS)

T1[1,2,3,...,24]; [1,2,3,...,24]; [1,2,3,...,24] — nepeMcHHBIE «Jacy;

D [1,2,3,4,5,6,7] — mepeMeHHas «ICHb HEACIN,

M[1,2,3,45,6,7,8,9,10,11,12] — nepeMeHHas «MeCSI.

UccnenoBanusi mokKazaji, 4YTO TaKOM BEKTOP TMPU HCIOJIb30BAHUU
HEUPOHHOM CETH C MPSIMBIM PACHPEACICHUEM U 33JE€pPKKOM IO BPEMEHH OAET
MOTPEIIHOCTh MPOTHO3UPOBAHMS, 3aHUMAIOIIYI0 MEHBIIE YeM MpU § pa3MEepHOM
BEKTOpE, HO 00JIbIIE UeM npu 12 pa3MepHOM BEKTOPE.

B xoae npakTHuecKux HCHbITAHUN pa3paOdOTaHHON HEHPOCETEBOW CHCTEMBI
MIPOTHO3UPOBAHUS BBIICHWIIOCH, YTO OTIEIbHON MpOOJIEMOM SIBJIAETCA MOJYyYEHUE
MIPOTHO30B B MpEANpPa3JHUYHbIC U NPA3JHUYHbIC JHU. DTH JTHU HE COBNAJAIOT IO



IHSM HEAeNd C TEKYIUIMMHU BBIXOJHBIMU JIHAMH, Ha JaHHBIX NOTpeOJIeHUs
AJIEKTPOIHEPTUU KOTOPHIX OOydaluCh HEUpOHHBIE ceTH. [ TOBBIIICHUS
TOYHOCTU MPOTHO3UPOBAHUS B 3TH AHU HEOOXOIUMO MOAU(PUUIMPOBATH BXOJHOU
BeKkTOp. Tak Kak B Mpa3IHUYHbIE THU MOTPEOJICHHUE SIIEKTPOIHEPTUN BaPbUPYETCS
U OTNIMYaeTcs OT OyaHel, ObUTIO MPHUHATO PEIICHHE BBECTH JOMOJHUTEIBHYIO
TPUHAALATYIO MEPEMEHHYIO, TJ€ 4Yac Mpa3gHUYHOro JHA 0OO3Haudaerca Kak 1, a
yac OynHuyHOro nHsa kak (. Pe3ynpTaThl SKCIEPUMEHTOB C MOIUGPUIIUPOBAHHBIM
BXOJIHBIM BEKTOPOM TipeicTaBieHbl B Tabmuie 3.

Tabmuua 3
KonnuecTtBo n
HazBanue HeMpOHHOMN ceTH % nonasiaHusi B UHTEpBaJbl OIMOOK
0-3% 3-5% 5-10% >10%

JIByxcnoiHas HeiipoceTb 955 119 41 3)
Onmana 77.08 16.52 5.69 0.69

Helipocers ¢ npsiMbIM 547 195 a1 v
PACTIPEACIICHHCM I 75.97 17.36 5.69 0.97

3aJIep’KKOH 0 BPEMEHU

Heiipocers ¢ kackaaHbIM 534 121 54 11

pacrnpeieieHueM 74.16 16.8 7.5 1.52

[IporHo3upoBanue saekTposnepruu st 2015 roga crano mydiie B
Mpa3JHUYHbIC THU, HO XYK€ B IpPeANpa3IHUYHbIE JHU. Tak k€ CTOUT OTMETHUTD,
YTO MPOTHO3 MOTPEOJCHUS B HOBOTOJHHME MPa3qHUKHU 3HAYUTEIBHO MEHBLIE YeM
peanpHOE TOTpeOieHue. M3 dero ciemyeT, 4yTo Kaknablii dyac ¢ 1 mo 9 sHBaps
HEO0OXOJIMMO OTMEuYaTh B BEKTOpE OmpeaeneHus oTnenabHou 1udpoin. [loatomy
OBLJIO MPUHATO TIPU O0yUYeHUH 0003HAYATh KX AbIH Yac ¢ 1 mo 9 sHBapst THS Kak 3,
yac Mpa3gHUYHOTO JHA — Kak 1, a yac OyqHUYHOTO AHS — Kak 0.

OpnHako, 3KCIIEPUMEHTBI TOKa3ad, YTO MPOTHO3UPOBAHUE AIIEKTPOIHEPTUU
CTAJI0 XYXX€ B HOBOroAHHE Npa3iHHUKU. CienoBaTesnbHO, Kaxkaplil yac ¢ 1 mo 9
SHBapsl HE HYXHO OTMEYaTh KaK NpPa3JAHUYHBINA JI€Hb IIPU MPOTHO3UPOBAHHUH, HO
npu O0ydeHHMH HEOOXOAMMO OTMeYaTh MNpa3gHUYHBIM JHeM. [lodydnm, YTO
TpUHAAUATas] MepeMEeHHasl J0JDKHA mpu oOydueHuu ¢ 1 mo 9 sHBaps NpuHUMAThH
3Ha4yeHue 1, B mpa3AHUYHBIN I€Hb IPUHUMATh Tak)Ke 3HaueHue 1, B OyaHUYHbIE U
oObIuHbIe BockpecHble AHU — 3HaueHue 0. [Ipu nporuozupoBanuu 3Ta nepeMeHHas
MeHsieTcsl o-apyroMy: ¢ 1 mo 9 mpunumaet 3HaueHue 0, B yachl MPa3IHUYHOTO
JHS IPUHUMAET 3HaueHue 1, B yachl OyITHUYHOTO U OOBIYHOTO BOCKPECHOTO JHS —
orsiTh 3HaueHue 0. Pe3ynbTaThl SKCIIEpUMEHTOB IpecTaBieHbl B Tabmuie 4.

Ta0muua 4
KonuuectBo u
Ha3Banue HelipoHHOM ceTn % TIoragaHusl B MHTEPBAJIBI OITUOOK
0-3% 3-5% 5-10% >10%
Heiipocers ¢ kackaaHbIM 543 127 45 5
pacnpeaeneHueM 75.41 17.63 6.25 0.69
JIByxcioiiHast HepoceTh 565 121 34 0
Dnmana 78.47 16.8 4.72 0
HeiipoceTs ¢ mpsMbIM 563 125 32 0
pacnpenencHueM U 78.19 17.36 4.44 0




\ 3a1epKKOM 10 BPEMEHHU \ \ \
OTnuurie BXOAHOTO BEKTOpa MpH 00YYEHUU W TIPH MPOTHO3UPOBAHNH, KaK
MpaBWIO, HE MpUMEHsAETCA. B gaHHOM ciydyae Takoil mpweM NpUMEHEH, YTOObI
VIYYIIUTh CHOCOOHOCTh HEUpOCETH K OOOOIIEHHIO, T.€. YTOOBI HEMpPOCETh HE
nepeyunBajach. Taxkas Mo U uKaIus naja CJIe YOI ahdexkT.
[IporHo3upoBanue >IEKTPOIHEPTUN YIAYUIIMIOCh U B MPa3gHUYHBIC THU, HO HE
M3MEHUJIOCH B TIPEANPa3JHIUYHbIC THU.
UYro OB yMEHBIIUTH MOTPEITHOCTh MPOTHO3UPOBAHUS B MIPEANpa3AHHUYHBIC,
THU MOIUUITUPYEM BEKTOP, 0003HAYMB Yachl MPEANPA3THUYHOTO JHSI 3HAYCHHEM
MEPEeMEHHON 2, Yachl MPa3JHUYHOTO JHS — 3HAUYCHHEM MepeMeHHo 1, a yachel
OyAHUYHOTO IHSA — 3HaueHueM mnepemeHHoM 0. DkcrmepuMeHTalbHas MPOBEpKa
nokasana (Tabnuma 5), 4TO TOYHOCTH MPOTHO3UPOBAHUS B MpPA3THUYHBIC U
Opeanpa3gHUYHble JHU 3aMETHO  yBEIWYHWJIach, HO CHHM3WIACh 0Omas
3¢ (PEeKTUBHOCTH MPOTHO3UPOBAHUS. YBenuuunoch KOJINYECTBO
HEYJIOBJIICTBOPUTEIBHBIX U YIOBJICTBOPUTEIBHBIX MOTPEIIHOCTEN U YMEHBIITHWIOCH
KOJMUYECTBO XOPOILIUX U OTIUYHBIX.

Tabmuua 5
KonunuectBo n
HazBanue HelpOHHOMN ceTH % nonaziaHusi B UHTEpPBaJbl OIIMOOK
0-3% 3-5% 5-10% >10%
JIByXciioiiHast HeHpOCeTh 506 144 61 9
Dnmana 70.27 20 8.47 1.25
Heitpocers Dnmana 573 % 46 6
79.58 13.19 6.38 0.83
penemmn s s % |
o 77.91 16.38 5 0.69
3aJIep’KKOH 110 BpEMEHU

N3 »toro chemyer, 4TO i yBenuueHuss oOmie sddexTuBHOCTH
MIPOTHO3UPOBAHUSI C YYETOM JaHHBIX MPEABIAYIICTO ONBITa, HEOOXOIUMO HE
OTMEYaTh MPEANPa3THUYHBIN JeHb MPHU MPOTHO3UPOBAHUH, HO OTMEYaTh WX TMPHU
oOyuyeHUH HEUpPOHHBIX ceTell. OKOHYATEeIhbHO TOJy4YaeTcs, YTO 3HAUYCHHE
TPUHAANATOW  MEPEMEHHOW  MOAU(MUIIMPOBAHHOTO  BEKTOP  HEOOXOIUMO
YCTaHABJIMBATh MPU OOYYCHUHW IS TPEANPA3THAYHOTO JHS — PaBHBIM 2, JUIs
Mpa3gHUYHOTO JHS — paBHBIM 1, a mama OygauaHOTO 1HA — paBHeIM 0. Ilpwm
Mporeaype  MPOTHO3WPOBAHUS  HEOOXOAUMO  TPUHAANATYIO  TEPEMEHHYIO
YCTAaHOBUTH IS MPEANPA3THUIHOTO AHS paBHOU 0, I MPa3IHAYHOTO — PaBHOM
1, nnsa OymaugHOTO AHS — paBHoi 0.

DOKCnepuMEHTalIbHAs TIPOBEpPKa, pe3yabTaThl KOTOPOM TPUCTABIECHHI B
Tabnuie 6, mokazana, 4To JaHHAs MoAU(UKAIUA BXOJHOTO BEKTOpa Hambosee
pe3yJbTaTUBHA.

Tabmmia 6

KonnuectBo u

HasBanue HelipoHHOM ceTH % TIonaJaHusl B MHTEPBAJIBI OIMTUOOK

0-3% 3-5% 5-10% >10%
JIByXCI101iHast HEUPOCETh 519 142 55 4
Onmana 72..08 19.72 7.63 0.55




Heitpocers Dnmana 584 % 40 L
81.11 13.19 5.55 0.13
Henpocers ¢ npsmeiM
pafnpe,ueneHEeM u o71 119 30 0
N 79..3 16..52 4.16 0
3aJICP’KKON TI0 BpEMEHHU
BBIBO/IbI

OnpeneneH MUHUMAIbHBIA Ha0Op 3HAUYUMBIX (DAKTOPOB, U3 KOTOPBIX
dhopMUpyeTCsi BXOJHON BEKTOpP pa3MEpPHOCTHIO 8 U 12 1jisi 00yueHHs] HEeUPOHHBIX
ceteii. Monaudukanus STOro BeKTOpa MyTeM J00aBJI€HUS TPHUHAILATON
COCTaBJISIFOLIEH, TTO3BOJIMIIO CYIIECTBEHHO MOBBICUTH TOYHOCTH IMPOTHO3UPOBAHUS
B TMpeAnpa3gHUYHbIe W Mpa3aHu4dHble THU. OCOOEHHOCTHIO 3TOM COCTABIAIOIICH
ABIIIETCS TO, YTO OHA H3MEHSETCS MO-pa3HOMYy MpU Mpollecce OOydeHus W
npouecce MporHo3upoBaHus. CUHTE3UPOBAHHBIM  BXOJHOW  BEKTOp  Aa€T
BO3MOXHOCTh IPOTHO3HPOBATh IMOYacOBOE MOTPEOJICHHWE  DIIEKTPOIHEPTUU
HE3aBUCUMO OT BUJA I'parKOB MOTPeOIEHUS, HATPY30UHBIX AUArpaMM, 4YaCOBBIX
MOSICOB ¥ OTOAHBIX YCIOBUUM. DTO J1€AET BO3MOXHBIM CO3aHHE YHUBEPCATBLHOTO
MHCTPYMEHTA MIPOTHO3UPOBAHUS 3JIEKTPONOTPEOICHUS.
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