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Anomaujisn. /[ocniodiceno HeniHiliHO-OUHAMIYHI Ma Ppakmanvui 61ACMUBOCMI WYMY 8
CUCHANIAX DIBHA NAIUBA WECU MAHe8POsUX JIoKoMomusis. Bukopucmano R/S-peepeciio,
OoempeHnooganutl  Gaykmyayiunuti avaniz DFA wna «xinekox Oianazonax macumaois,
myaomugppaxmanvnuti DFA, memoo Pozenwmetina ma pexypeumuuti  ananiz RQA.
3'acosano, wo guykmyayitina ¢yukyia DFA mae wimxuii Kpocogep: Ha MAIux macuimaoax
WYM  OeMOHCMPYE NOMIPHY NEPCUCMEHMHICMb, Y3200CeHy 3 paHiuie 8CMAaHOBIEHOI0
BUCOKOI0 KOPOMKOCMPOKOBOIO A8MOKOPENAYIEI0 WYMY, d HA 8ETUKUX MACUMADAx UXo0umbs
Ha naiamo, wo 8ionogioae cmayionaprocmi, niomeepodiceriti mecmamvu ADF i KPSS. Ilpu
YbOMY WYM MAE MYTbMUDPAKMANIbHY NPUPOOY, BANCKI X80CMU DO3NOOINY U BUPANCEHY
pekypeumuy cmpykmypy. Pezynomamu  y3eo0ocyromecs 3 pawniule  8CMAHOBIEHUMU
Xapakmepucmukamu ybo2o wymy i 00noeH0omy ix bazamomacumadHum analizom.

AKTyaJpHICTh Ta OIS ICHYIOUMX pllIeHb. Y mnonepeaHid poooti [1]
BCTAHOBJIEHO, III0 IIyM PIBHA NaJIWBa Ma€ BHCOKY KOPOTKOCTPOKOBY
aprokopensamito  (0,93-1,0) 1 mepeBaXHO «KOPUYHEBUI» CHEKTpaJbHUMN
XapakTep, a KJIACU4YHI TECTH CTAI[lOHAPHOCTI HAa BUKOPHUCTAHIA TaM BUOIPII
31e01IBIIIOr0 BKA3ylOTh HAa HECTAIllOHApHICTh. [[i BUCHOBKM OTpUMaHO Ha
OCHOBI XapaKTEPUCTHK LIYMYy B MeXaX KOPOTKOTO YacOBOIO JIar'y Ta OKPEMHUX
cermeHTiB. L{g poOoTa He 3amepedye 3a3Ha4YEH] PE3yJIbTATH, a PO3IITUPIOE aHAII3
3a JI0NOMOror0 0araToMaciiTabHUX METOJIB — MEePEBIPSIEThCS, UM 30€pIraeThes
MEPCUCTEHTHICTh LIYMY OJHAKOBOIO Ha PI3HUX YAcCOBUX MacmiTabax, 4 Mae
BOHA MEPEXiJIHy, KPOCOBEPHY, CTPYKTYPY.

Mera nocnimxenns. [lepeBipuTy, uu 0JlHaKOBA MEPCUCTEHTHICTh IIYMY
pIBHS MajluBa Ha pI3HUX YacOBUX MacliTadax, 4Yd Ma€ BOHA IMEpeXiJHy
CTPYKTYPY, @ TaKOX Y3rOJUTHU pe3yibTaTH OararoMacmiTabHOro aHamnizy 3
paHile BCTAHOBJICHUMH XapaKTePUCTUKAMHU 1bOTro mymy [1].

Meroau. CratucTuyHl BJIACTHUBOCTI CHUTHATy — II€ WOTO CEpeIHE
3HAYCHHS, PO3MaxX KOJIMBaHb (AHUCHEpCis) 1 XapakTep 3B'SI3Ky MiXK CyCIIHIMHU
TOYKaMH. SIKIIO IIi BIIACTUBOCTI HE 3MIHIOIOTBHCS 3 9acOM, IPOIEC HA3HBAIOTh
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Cekyis 2. Komn'rorepHi Hayku

cramionapauMm [2]. ani s aHamizy MIATOTOBIEHO 13 3aCTOCYBaHHSIM
po3pobieHoro panime anroputmy cermentamii  [3]. Tomy momaTKoBO
3aCTOCOBAHO TaKi METOJIH:

® perpeciiiHMid MOKa3HUK XepcTa 3a KilbkoMa macirabamu [4] —
OITIHIOE MEPCUCTEHTHICTD IIYMY: YU 30€pIra€ThCs HAPSIMOK
oNepeAHLOT 3MIHU PIBHS MaJIMBA, UM Hi;

e JieTpeHioBaHMM daykTyariiauil aHamiz DFA [4] — BianoBigae Ha Te
came TIUTaHHs, aje sl KITbKOX OKPEeMHUX Jiana3oHiB MacIITadiB; 11e
JI03BOJISIE€ BUSIBUTU MOKJIMBHUI KPOCOBEP — 3MiHY XapakTepy
MEPCUCTEHTHOCTI HIyMY 31 30UIbIICHHSIM MaciITaly, sIKy €IUHUI
MOKA3HUK ISl BCHOTO Jiala30Hy MacIiTadlB MPUXOBYE;

o wmynsTu(pakTanbauil DFA [4] — nepeBipsie, uu oJHaKOBa
NEPCUCTEHTHICTH IIYMY B YC1 MOMEHTH 4acy, 4Y¥ BOHA pi3Ha JIJIst
CUWJIBHUX 1 CTAOKUX KOJIMBAaHb;

e (pakTasnibHa pO3MIPHICT Xiryui [S] — Moka3ye, HACKUIbKU 3BUBUCTA
KpHBa LIyMYy, 3a IIKaJIOK Bijg 1 10 2: 3HaueHHs 0Jn3bKo 1 03Havae
KpPUBY, CX0XY Ha MPSAMY JIIHIIO, 3HaYEHHs OJIM3bKO 2 — JyXke
MOKPYYEHY, XaOTUYHY KpUBY. MeTo1 00UMCIEHHS 1HIIHM, HIXK Y
Xepcta it DFA, ToMy fa€ He3anexHy NepeBIpKy THX CaMUX
BHCHOBKIB;

e noka3Huk JlsmyHoBa metogom Pozenmiteitna [S] — mepeBipsie, uu
PO3XOJATHCS 3 4YaCOM Ayxke OJIM3bKI MK COOOI0 CTaHHU CUTHANY; JIa€
BIJINOBI/Ib, UM € B IIIyMI PUXOBaHA JIeTEpMIHOBaHA JUHAMIKA —
TOOTO 3aKOHOMIPHICTb, SIKA JIUIIE BUTIIAIAE SIK BUMAJKOBICTh, a HE
BHUITAAKOBICTb;

e pekypeHTHUM aHani3 RQA [5] — BusiBIIsi€, UM MOBTOPIOIOTHCS B
CUTHAJII OH1 ¥ T1 caMi CTPYKTYpHI MATEPHU; AA€ NMPSAMY NEPEBIPKY
riNoTe3u «1i€ 3BUYaiiHUM IIyM», OCKUIbKY BUIAIKOBHM IIyM Maiixe
HE YTBOPIOE CTIMKUX TTOBTOPEHD;

e Tectu ADF i KPSS — dopmansHO nepeBipsrOTh CTaIllOHAPHICTD
CTaTUCTUYHMX BIACTUBOCTEH IIyMy B daci; Tect Kommoropoa—
CMupHOBa — YU BIAMOBIAE PO3IMOALT HOPMAIBHOMY IIIYMY
(raycoBomy);

e iHJeKc XiJIJIa — OIIHIOE, SIK YaCTO TPAIUISIIOTHCA PIAKICHI, ajie TyxKe
BEJIMKI BUKU]IM (BaXKI XBOCTH PO3MOLTY); AA€ BIANOBIAb, YU
MOTP1IOHO OKPEMO BPaxOBYBATH P13KI CTPUOKM PiBHS NaIUBa IPH
¢bimpTparii cUTHaIY.

Pesynbratu. Perpeciiinmnii mokaszHuk Xepcrta cranoBuB 0,45-0,54, y
cepenaboMy 0,49 nnsi BCIX MIECTH JIOKOMOTHBIB — PIBEHb, ONHM3bKUN 10
BUIAJAKOBOTO OJIyKaHHS, SIKIIO OILIIHIOBATH MEPCUCTEHTHICTh IIyMYy B LIJIOMY,
0e3 po30UTTS Ha MacIITa0u.
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Onykryaniitna ¢ysakuis DFA, ogHak, n1eMoHCTpye 4iTkuil kpocosep. Ha
Manux Macmradax (mo ~1000 BimmikiB) BoHa mBHAKO 3pocTae: Haxui (DFA-a)
Ha wid aurstHO ctaHoBuB 0,35-0,55 s pi3HUX JIOKOMOTHBIB — IOMIpHa
MEPCUCTEHTHICTh, SIKA Y3TO/UKYETHCSI 3  BHCOKOIO  KOPOTKOCTPOKOBOIO
aBTOKOPEJIAIIEI0 IhOT0 ITymMy, BcTaHoBieHoro panime [1] (0,93-1,0). Ha
Benukux macmrabax (Big ~1000 mo 300 000 BimmikiB) durykryariitna QyHKITIS
BUXOJUTH Ha IJIATO: Haxu TyT Oau3bkuii 1o Hyst (0,00-0,01), To6TO KOpensiii
B IIyMi HE TPUMAIOTHCS HEOOMEXKEHO JOBTO, a MAalOTh CKIHYEHHY JOBXKHHY.
Axmo ouidoBatd DFA-0 €1MHMM HaXWJIOM MO BCbOMY Jlialla30HY MacIiTaOiB
0e3 ypaxyBaHHs IILOT'O KPOCOBEPY, BUXOAUTh 3aHmxkeHe 3HaueHHs (0,11-0,24)
— BOHO BizioOpakae caMm (akT HasIBHOCTI KPOCOBEPY, a HE aHTUNIEPCUCTEHTHY
MOBEAIHKY IIyMy, 1 TOMY HENpHAaTHE IJs MPsAMOi 3MICTOBHOI 1HTEpIpeTarii.
Crin 3a3HAYATH METOIUYHE OOMEXEHHS: ITyM BUIUISABCSA SK BIIXWJICHHS BiJ
KOB3HOT'O CEPEIHBOTO IS BCHOTO PALY JOKOMOTHBA Ofpaszy, 0e3 OKpemoro
mia00py BIKHA ISl KOKHOTO CErMEHTa, TOMY KOPOTKO MaclTaOHa 4YacTHUHA
KpOCOBEpY 4YacTKOBO MOXXe OyTH TIOB'A3aHa 3 MEXKaMH CETMEHTIB
(cTosiHKa/pyx/3ampaBKa), a HE JUIIE 3 BJACHOIO JUHAMIKOIO LITyMYy.

CkiHyeHHa JOBXKHMHA Kopemsiii y3romkyerbes 3 Tectamu ADF 1 KPSS,
AK1 MATBEPKYIOTh CTalllOHAPHICTH IIyMY B MEXKaX CErMEHTa, 1 BOJHOYAC He
CyNepeyuTh BUCOKIM aBTOKOPEJSIli Ha KOPOTKOMY Jia3i, BCTAHOBJICHIN paHiIle
[1]: KOpPOTKOCTpOKOBa TEPCHUCTEHTHICTh 1 CTalllOHAPHICTh Ha JOBIIMX
MacimTabax OMUCYIOTh TOM CaMUil IIIyM Ha PI3HMX YaCOBUX TOPU30HTAX, a HE
B3a€EMOBHKJIIOYH1 BIACTUBOCTI.

[upuHa MyJIbTHUPpPAKTANBHOTO CHEKTpa craHoBwia 4,55-6,26, y
cepenHboMy 5,09, 110 MiATBEPIKY€E MYJIbTHPPAKTATBHY, TOOTO HEOAHOPIIHY B
4aci, CTAaTUCTUYHY IpHupoAy myMmy. @pakraibHa pO3MIPHICTh XIrydl CTAHOBHJIA
1,41-1,61 — mpoMibKHE 3HAYECHHS MiXK TJAIKOI0 KPHBOIO 3 po3MipHicTio 1,0
(Taka KpuBa mMoAIOHA 10 3BUYANHOI MpsAMOI JiHIT 0€3 PI3KUX 3/1aMiB) 1
MaKCUMAJIbHO HEPETYJISIPHOI KPUBOKO 3 po3MipHICTIO 2,0 (KpuBa HACTIIBKH
3BUBUCTA, 10 (DaKTHYHO 3aMOBHIOE IIOMKHY). PexypentHmii anamiz RQA
nokazaB aetepmiHizaM 0,9999-1,000 ta naminapaicts 0,9995-1,000 mis Bcix
IIECTH JIOKOMOTHUBIB, IO CBIAYMATH TPO HASBHICTh CTIAKOI MOBTOPIOBAHOI
CTPYKTYpPH B JMHAMIIIl CUTHATY; OCKUIBKM Il JBa MOKA3HUKH MPAKTUYHO HE
BIJIPI3HSIOTBCS MDK JIOKOMOTHBaMH, Y TaOJMIIO 1X HE BKIOYEHO. [Toka3zHUK
JIsmrynoBa BusiBuBcs MayimM pojatHum, 0,0011-0,0016, o BiamoBijgae ciaabKo
BUpaXEHOMY JeTepMmiHoBaHOMYy xaocy. Tect KommoropoBa—CmupHoBa
BIIXWIMB TINOTE3Y HOPMAJIBHOCTI PO3MOAUTY IIyMy JJis BCIX IIECTH
JIOKOMOTHBIB — 1€ y3TOJIKYEThCSI 3 PaHIIle BCTAHOBJICHOIO HEBIMOBIIHICTIO
IIyMy HOPMaJbHOMY PO3MOJLTY AJis OUIBIIOCTI cerMeHTiB. Inaexkc Xumwia, y
cepenuboMy 0,72, BKazaB Ha BaKKl XBOCTH PO3IMOALILY, a CIEKTPAIbHUN HAXWUII
(Bix —0,77 mo —1,52) miaTBEpAUB KOJHLOPOBHH, 3A€OUIBIIOT0 OIM3BKUNA 0
«KOPUYHEBOT0», XapaKTep MIyMy — TaKOX y3TOJKeHO 3 [1].
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Cekyis 2. Komn'rorepHi Hayku

Tabmums 1 — HeninifiHo-quHAMIYHI TMOKa3HUKM IIyMy pIBHS DanuBa 3a
JJOKOMOTHBaMHu
Ne | Xeper | DFA-o | DFA-a | MFDFA | JlsamynoB | Xiryu4i RQA Innekc
RIS | (n<1000) | (maro) | mmprHa peKypeHIlis | Ximia
1 | 0,499 0,353 0,003 4,552 0,0013 | 1,525 0,989 0,818
2 | 0,539 0,547 0,005 5,835 0,0013 | 1,613 0,989 0,506
3 | 0,466 0,495 0,001 4,593 0,0014 | 1,528 0,974 0,606
4 | 0,501 0,351 0,001 4,740 0,0011 | 1,492 0,984 0,670
5 | 0,486 0,395 0,001 4,562 0,0014 | 1,546 0,973 0,658
6 | 0,448 0,469 —0,008 6,262 0,0016 | 1,412 0,979 1,058

Tectu ADF 1 KPSS mnepeBipsiau CTalllOHApHICTh CTaTUCTUYHUX
BJIACTUBOCTEH IIyMy B MeXaX OJIHOrO cerMeHTa curHainy. OOujiBa TeCcTH HE
OOYHUCITIOIOTh TOYHE 3HAYEHHS, a MOPIBHIOIOTH CTAaTUCTUKY 3 TAOIWYHUMHU
PIBHSIMH 3HAYYIIOCTi; SKIIO pPe3yJdbTaT BUXOJUTH 3a MeXi TaONuIl, TecT
noBeprae MexoBe 3HaueHHs. Jlns ADF  (mepeBipsie rimotesy  «uiym
HECTAI[lOHAPHMI») CTATUCTUKA BHUSBUJIACS 32 MEXKEIO TalOJvill, TOMY pIBEHb
3HauymocTi 3adikcoBano Ha mo3Haumi 0,001. Jns KPSS (mepesipse
MPOTUICKHY TIMOTE3Y — «IIyM CTAI[lOHAPHUI») CTATUCTUKA TAKOXK BUSBUIIACS
3a MeXker TabJulll, TOMY piBeHb 3HAUyNMIOCTI 3adikcoBaHo Ha mo3Hauil 0,1. B
000X BUIAJKaX MEXKOBE 3HAUEHHS MIATBEPIXKYE TIMOTE3Y MPO CTALIOHAPHICTD.
Ile cTrocyeThcs BCIX IIECTH JIOKOMOTHBIB OJTHAKOBO, TOXX Ha BHCHOBOK IIPO
CTalllOHApHICTh 1I€ HE€ BIUIMBAE: OOWUJBA HE3aJNEXKHI TECTU Y3TOJKEHO
MIATBEPAKYIOTh, L0 BCEPEIHWHI OAHOTO CErMEHTa IIyM cramioHapHui. lle
JI03BOJISIE 3aCTOCOBYBATH CETMEHTHHM, a HE TJI00aTbHUM MIJIX1] 10 MOAAIBIIOTO
MOJEJTFOBAHHSI.

BucnoBku. OTpumani pe3ynbTaTH MOKa3ylHOTh, 0 MEPCUCTEHTHICTH
IIyMy pPiBHSI TajJMBa HEOJAHAKOBA HA PI3HUX YACOBHX MacIliTa0ax: Ha MalluX
MmaciTabax BOHA MOMIpHA M y3TOJKYEThCS 3 paHillle BCTAHOBJIEHOI BHCOKOIO
KOPOTKOCTPOKOBOIO aBTOKOPEIISAINIEI0 IBOTO IIYMY, a Ha BEIUKUX MacIiTadax
dbaykTyaniiitHa (yHKIS BUXOJIUTH Ha ILJIATO, IO BIJAMOBIJAE CTAI[IOHAPHOCTI,
miarBepkeniit Tectramu ADF 1 KPSS. Bognowac miym xapakTepusyeTbes
MYJIbTU(QPAKTATBHICTIO, CTIHKOIO PEKYPEHTHOK CTPYKTYPOIO Ta BaXKKUMHU
XBOCTaMHM  PO3MOAUTY —  BJIACTUBOCTSAMHM, Y3TOJDKCHHMMHU 3 paHilie
BCTAHOBJICHUM KOJBOPOBHUM, HErayCoBUM XapaktepoMm Iporo mymy [1]. Lle
OOTPYHTOBYE JOILIIBHICTh JIOMIOBHEHHSI HasiBHUX METOJIB OOpOOKH TeleMeTpii
piBHS MajauBa 0araToMaciTaOHUMH HETHIMHUMHU MeToAaMu (pUIbTpallii.
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