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Kupwu.

ByryHru KyH/ja pakaMJid TeXHOJIOTHUsJIap XKTUMOUM-UKTHUCOAMI XaéTHUHT 6apya »kabxaiapura
KHUpUO6 60p/I1 Ba YHUHT KYJIaMU KYH/JaH-KYH KeHraiinub 6opmok/a. ['1o6asailyB apouTHAA paKaMau
UKTUCOAMETHU DPUBOMJIAHTUPUIL HadaKAaT aloxyAa HUKTUCOAMM THU3UMJAp, O6alKU yMyM/iaBjaT
Japakacujaru Basudara aimaHau. llyHu XucoGra osiraH xXoJja Y36eKHCTOHJA paKaMJIH
WKTUCOAMETHU $aosl pPUBOXIAHTUPHULI, 6Gapya TapMOKJap Ba coXajapZa, 3HI aBBaJjo, JAaBJjaT
6olIKapyBH, TabJIMM Ba  COFJIMKHM  CakKjallfa 3aMOHaBUM  ax60pOT-KOMMYHHUKaALUA
TEXHOJIOTUSIJIADUHU KEeHT )KOPUH 3TULI 6YH14Ya U34MJI Yopa-TaAOupJiap aMa/ra OlrpUIMOKa.
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Xankapo xucob-kuTobsap 6aHku (BIS) ToMoHUAAH YTKAa3uIrad CYpoB xaM OYTYH AyHE 6yiiia0
coAup 6yaraH yuiby y3srapuillHA SKKOJ TacAuk/aagd. CYpoB HaTmxkajlapura kypa, 2022 iua nyHé
MUKECHJA MapKasui OaHKJAPHUHT paKaMJIM MyJ TU3UMJApUra KU3UKUIIM OJAWHTA WWJJardra
Huc6aTaH 7 ¢pousra omrad. AUHM NalT/a iHA GUP aXaMUSATJIH XKUXAT WIYHAAKH, YOy GaHKJIAPHUHT
aKCapUsATH  PHUBOXK/JIAHAETraH  MaMJaKaTJapHUHT  MapKa3uil  GaHKJapd  XUCOOGJaHa[U.
PuUBOXK/JIaHAETTaH MaMJlaKaTJap V3 €1l aXOJUCUHUHT SHTUJIMKJApra MOCJAIIMII Te3JIUTH, SHTU
TEXHOJIOTHK y3rapuliapa JaBJaTHUHT eTaK4yd poJ YAHAIIM Kabu 6ab3u 6up adsaiukiaap/af
¢doligananrad xoJi/1a Ny/UVIAPHUHT PaKaMJIallyBH )KapaéHu/a KApBOHOOIMINK KHUJIMOK/IA.

Pakamuiu BasitoTa TUSUMU/JATH yIIOY V3rapuliiapaa EBponaHuHT 6ab3U eTaK4yM JJaBJaT/Iapy Ba
AKII cekMHpOK xapakaT KWJIMOKJAA. XycycaH, EBpomaza oHJallH TYJI0B TU3UMJApHJA XyCYCUH
KOpXOHaJIap KYYMHHUHT €TULIMACJUTY PAaKaMJIM BaJl0Ta COXACUAATH YCHUIIra 3HT KaTTa TYCHK OYI16
KeJIMOKJa. AH'baHaBUNM MOJIMSIBUN BOCUTaJ/Japra COAUKJAMIA OuaH Mamxyp OysaraH AKllga sca
Facebook’HuHr «Libra» me6 HOMJIaHTaH SIHFM KpunToBasioTacu Ba PayPal Gomunaurugaru 6ab3u
KOMIIAaHUSJIADHUHT TYyJioBJdapAa Bitcoin’Hu Kabysn Kusa Oouwiamy akcapusaT Fap6 GaHKJapuHH
pakaMJiM MyJijlapra yTUII MacajJachHU fiHa 6Up 60p Kypub yukuiuura yngaau. Kanaga Mapkasuit
6aHKU BUlle-ipe3uieHTH TumoTu JIeWHHUHT MaTOyoT aHxkyMaHuga Covid-19 Tydailiu TesnaumraH
OHJIaWH ¢aosiMaTAapra pakamJ/d MyJulap Ba SHCH MaxCyJoTJap OW/IaH Te3pOK *KaBoO Gepull
JIO3UMJINTUHU TabKUJJIaraHu 6y 60pajiary sHT CYHITU MUCOJLIapAaH OUpH Oy U.

ByryHru KyHZja TEXHOJIOTHs Ba MOJIMSIBUM MHpaATy3WIMasIap xajajJ pUBOKIAHMOK/[A. AMMO
nyJa yTkasmanapuza uuiatunagurad EFT Ba SWIFT ka6bu ksiaccuk ycy/iap XaMOH CEKUH Ba KUMMaT
6ys6 KosiaéTraHu 6op ram. Haky myscus AyHE Kyja KaM VFUPJUK XO0AUcCAJapd, MOJMUSBUHN
XU3MaTJIAPHUHT ap30HJIMIH, OaHK Ba GOIIKA MaXXOYpUH KapaMJUKIapcUu3 MO6UI TesePOHU OpKaau
06aHK XM3MaTJIapH Ba oNepalysJapyuHU Ky3aTHII — G10/PKeT Ha30paTH Kabu Ky1iab adp3aiauKIapuHu
TakguM 3TMOKJa. LlyHuHrjek, waxcuil JapoMajJjapZaH TallKapH, *aMOATYUJIWKHUHT MOJIUSIBUU
onepauMsilapHyd Te3pOK aMajra OIIMpPUII HMKOHMUra 3ra OVJMIIM Ba coinJlapAaH OJIMHTaH
JlapoMaJijlapra CoJIMK, COJIMHUIIM >KaMWUAT Ba [JaBJAaTHUHT ¢oHJachra WA MYMKUHJUTH
TabKUJJIaHMOK/A.

Apa6uéTiap mapxu.

Amvepukanuk gactypud Hukosnac HerpomoHTe o6 GopraH TaJKUKOTH acoCHJa «pPaKaMJIv
WKTUCOAMET» TepMUHUHHU aMaynérra Kuputau (KynunbiHa, 2018). Xo3upaa 6y UCTUIOXHU OYTYH
JyHEénaru cvécatyuiap, MKTUCOAUUIIAD, XKyPHAIUCTIap, TaAOUpKopJap - Aespau 6apya KyJJ1aMoK/a.
2016 hunga ByTyHkaxoH 6aHKU AyHEAArd pakaMJd UKTHCOAWMETHUHT axBOJIM XaKHWJa WJIK MapTa
Ma'bpy3acu/ia I'bJOH KUJJIH.

“PakamMyii UKTHCOAMET” aTaMacu WJIMHHU aMa/JIMETra HWCINaHHUAJIUMK Ba aMEPUKAJUK COI[HUOJIOT,
ax0opOTJIAlliraH KAMUSATHUHI €TaKuM TaJKUKoTuucu Manyesn Kacrtesc tomonuzan 1998 iusnga
kuputuiarad (Munesckuii, 2017). By 6opazia y y3uHUHT “AXGOpOT JaBpH: UKTUCO/], KaMUAT Ba
MaIaHUAT” HOMJIM Y4 KHUJIJIJIM MOHOTPAQUACHHM YO 3TraH. YHUHT QUKpPUYA PAKAMJIUA UKTUCOAUET
aTaMacy UKKH XWJI TypAaru TylyH4ajiapHu udoananl y9yH UIIaTHIagH.

BupuHYK/IaH, paKaMJ/Id UKTUCOAUET — Oy PUBOXKJIAHUIIIHUHT 3aMOHAaBUIM OOCKUYH X1 C00J1aHUG,
y DKOJIUM MeXHAT Ba aX60pOT HE'bMATJApPUHUHT YCTYBOP VPHU OUJIaH TaBcudiaHAAU.

WKKUHYNUAAH, paKaMJIM UKTUCOAUET — Oy ¥3Ura xoC Hasapus 6yJn0, yHUHT YPraHUII 00'bEKTH,
ax00opOoTJIAlIraH }XKaMUAT XUCOGIaHATH.

PakamM/ii HUKTHUCOZUET HA3apUACH y3 PHUBOXJIAHWUIIMHUHT GONLJIAHFUY JaBPUAAJUP, YYHKU
UUBUWJIN3AUUSAHUHT paKaMJM ax00poT 6OCKAYMUra YTUIIM GUP Heda YH MUJ aBBa/IrMHA OOLIJIAHTaH.
WUnmuil agabuéTtiap/ia X03Upru 3aMoH “SIHrM pakaMJ/id MKTHUCOAUETH” TYpJIM XU/ aTaMmasap OujaH
HOMJIaHaaW. Macasad, “IIOCTUHAYCTpHAN  HKTHCOAUET’, “axOopoTJialiraH  HKTHCOAUET,
“MerauKTUCOAMET”, “axb0pOT Ba ajloKara acocJaHraH UKTHUCOUET”, TEXHOUKTHUCOUET EKU PaKaMJIU
UKTUCOAUET”, “OUIMMJIapra acocaaHral uktucoquét” (PatHukoBa, @ypmanos, 2014).

Ymoby TymyH4YasapHd O6Gofsab TypaJuraH OMHJ - Oy UWKTHCOAUM ’KapaéHJApPHUHT
rJIo0a/UIalyBUia ax60pOT TEXHOJOTHUAJIAPUHUHT OUpJIaMyy YPUHHU 3ra/Ialiy 0Y/In6 XMco61aHa u.

TaaKMKOT MeTO0/0/10TUSICH.

Mako/1azja paKkaMJ/IM MOJIMSIBUM aKTUBJIAp Ba 3JIEKTPOH MyJIJIap TOMOHU/AH aMaJira OlUpU/Iral
OUTHMJIAp COHUIa OMUJLIAP TAbCUPUHU MaMJIaKaTJapHUHT UKTHUCOAUN (aosusTUra TabCUPUHU
aHMKJIAll YYYH KUECHUH TaxJ/IJ Ba SKOHOMETPUK NaHeJ1 ycy/uiapuaH ¢oiiaaHuIraH.
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TaxJina Ba HaTHXKaJap MyX0KaMacH.

PakamM MoOJIMSIBUH aKTHUBJAp Ba 3JIEKTPOH MNyJulap épJlaMua aMajra OIIMPUJITaH
onepanusiap COHMra OMMJJIADHUHT TabCUPUHHU 6axoJall Ba yJapHU MOJe/UIAIITUPHUII YYYH UILJA
naHeJs Ma'bJyMOTJ/JIAPUHU TaxJIMJ KUJIMIL YCYJIU KyJIJIaHUIaAU. JKOHOMETPUK €HJIalllyB MIIJIaTUITaH
y3rapyBUMJApHUHT (a30BUK TY3WIULIIUHU (6UpP BaKTHUHT V3UAa TYypJd XU OO'bEKTIAp Y4YyH
MabJYMOTJIap €KU BaKT MYXUM OyJIMaraH xo/uiapa TYpJId XUJ MOMEHTJ/Iap) Ba BaKT CEPHUsIApUHU

(TypJiv BaKTJIapAa OUTTa 06BEKT YIYH MabJyMoTIap) oupaamtupasu (Patuukosa, 2006). dazoBuii
Ba BaKTUHYAJIMK Y4aMiap/ia UKKU YI40BJIU Ma'bJIyMOTJIap MacCUBJIapU 6WiaH udoaanaHrad 6yHjam
Ma'bJyMOTJIap sIHa/la Ma3sMyHJIM Ba MOCJAlLlyBYaH MOJie/UIapHU sIpaTUIIra Ba CTaHJAApPT perpeccus
MO/JleJIJIapH YIYH MaBKy/[l OyJIMaraH MyaMMOJIapHH XaJl KAJIUIITra UMKOH Gepaiy.

TagkukoT o00bekTaapu cudaTuaa Kyhujgaru 24 MamJjakaT[a 3JeKTPOH MyJ Ba pakaMJiu
MOJIMSIBUM aKTUBJAp O6WIaH GMTUMJApU TaHyaHraH: AKul, [epmanus, Ucnanus, @pannus, Utanus,
Bbywok bputanus, llIBenus, Kanaga, bpasuaus, bearus, ABctpanus, ApreHTuHa, XUTOW, XUHIUCTOH,
WupoHesus, AnoHus, Mekcuka, [osmanaus, Cayausas Apa6ucrtonHu, CuHramyp, Xany6uit Adpuka,
llTBekniapus, Typkus, Poccus.

Bof/vK Y3rapyBuniap 3J1eKTPOH NyJ1 61JiaH 6UTUMJIap coHM (Y1) Ba pakaMJ/id akTUBJap 6U/1aH
aMmaJira yTka3maJapu coHd (y2). Mogenja 24 Ta KypcaTKU4JIapHU U30X/I0BYH Y3rapyBunaap cudaTtuaa
Kabys kuiamHaau (Camapues, 2018). 3J1eKTPOH IyJ Ba pakaMJ/Id GUTHMJIAP COHUTA TA'bCUP KUJIYyBUU
OMWJIJIAPHU MOJIe/IUIALITHPUIN YUYYH MaHeJ MabJAyMOTJapyd TY3UJIMACUHUHT OUP KUCMH MOJIHSIBUM
akTuBJap 1-KajBasnja KeJTUPUJTaH.

1->kaABaj/ia 3JIeKTPOH MyJI Ba paKaMJId MOJIMSIBUM aKTUBJIAap OU/aH OMTUMJIap COHUHU TabCUPHU
MO/le/UIAIITUPUPYBYU OMUJLJIAP YUYH NaHeJ MabJyMOTJIap TY3WIHIIUHY OUP GYaruHu KypcaTau.

1-xkaaBana
IlaHes1 MabaAYyMOT/Iapu CTPYKTYypacH (pparmentun) (Mcmarunos, Kagounukona, 2018)

Mamiakar | yl y2 x1 X2 x3 x4 x5
2010 |1 79,0 117,4 0,6 1,6 15,0 0,0 0,0
2011 1 106,0 1992,7 0,7 1,9 22,0 0,0 0,0
2012 1 226,0 8713,7 1,6 3,7 38,0 0,0 100,0
2013 1 595,0 321290 | 41 7,0 82,0 1,0 2000,0
2014 1 1101,0 | 984032 | 7,7 9,7 96,0 2,0 5600,0
2015 |1 1152,0 150752,3] 8,0 8,0 104,0 5,0 7500,0
2016 |1 1433,0 | 331589,4 9,9 7,5 99,0 7,0 8800,0
2017 1 2039,0 | 501810,7] 14,1 7,9 93,0 8,0 12600,0
2018 |1 2175,0 | 632376,8 15,1 6,2 93,0 8,0 16000,0
2019 1 2789,0 | 805170,2] 19,3 7,2 86,0 9,0 18200,0
2010 2 39,0 117,4 0,5 0,2 1993,0 0,0 0,0
2011 2 36,0 1992,7 0,4 0,2 1945,0 0,0 0,0
2012 2 34,0 8713,7 0,4 0,2 1871,0 0,0 100,0
2013 |2 32,0 321290 | 04 0,2 1847,0 0,0 2000,0
2014 2 34,0 984032 | 04 0,2 1813,0 1,0 5600,0
2015 |2 32,0 150752,3] 0,4 0,2 1782,0 3,0 7500,0
2016 |2 37,0 3315894, 04 0,2 1710,0 4,0 8800,0
2017 |2 36,0 501810,7, 0,4 0,2 1640,0 6,0 12600,0
2018 |2 33,0 632376,8 0,4 0,1 1590,0 8,0 16000,0
20192 34,0 805170,2 04 0,1 1556,0 9,0 18200,0
20103 4,0 117,4 0,1 0,1 3,0 0,0 0,0
20113 3,0 1992,7 0,1 0,1 4,0 0,0 0,0
201213 2,0 8713,7 0,0 0,0 3,0 0,0 100,0
20133 2,0 32129,0 0,0 0,0 3,0 1,0 2000,0
20143 3,0 98403,2 0,1 0,0 2,0 3,0 5600,0
20153 4,0 150752,3] 0,1 0,1 2,0 6,0 7500,0
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[laHesm MabJAYMOTJApUHU TaXJWJ KWIMII y4yH KyWujard amajuap 6axkapuiagu: (Marnyc,
KaTsbluieB Ba 6011k, 2004).
1) xkoMOHUHANMSAJAHTAH perpeccysi MoJeJIM TeHIJIaMa aK/JIu1a KypUuJIraH:

yie=X,b+a+e, (1.1)

6y epa X;, - BEeKTOp-ZleTepMUHAHT perpeccopsiap KUHMaT/iapy KaTOpH;

a Ba YCTYHJIM BeKTOpJIap b — KyNKMHYa Ky3aTyBJlap Y4yH GUp XWJl 6y/IraH perpeccust
koebPULUEHTIAPUAUND;

€it — KJIACCUK YU3UKJ/IM perpeccus MOJeJIMHUHT LapTJapyHU KOHAMpPaJAuraH HopMasl XaToJjap,
Koppenslus GyIMaraH X0JJaTHHHU §3 HYUra oJagu X;,.

Bapya gaBpJiap y4yH ypraHu/aéTraH xap 61Mp o6’beKTra 6Up Xy XxaTTH-XapaKaT/ap 6epuniaay,
IIYHUHT yYyH YOy MOJeJ 3HT YeKJIaHTaH. Arap I0KOpUAaru TaxMUHJIAp TacAMKJIAHCa, UIIJIaTUITaH
MoOJie/1 TTapaMeTpJIapuHU 3HT KUYMK KBajpatjap MmetoAu (IKM) éppamupa axmuaab 6axosiamn Ba
MaTpHIia WaK/JIM/a TaKJUM 3THII MyMKUH By = (X' X)71X'Y,

[ V1 7 r X1
(T, 1) (T, K)
Y2 . Xz
(T,1) M@
| yi |, | 5 [a
6YHﬂa y - yl ) (T’ 1) - yElt IX_ Xi ) B - [B]' (1'2)
(T, 1) Vi (T, K)
Yy Xy
(T, 1), (T, K)]

2) 6enruyiaHrat a¢pdekTaapra ara naHeJa MabJAyMOTJAPUHU TaXJIUJ KUJIUILI MOJEJU Ty3UJIraH:
yit=X;;*b +a + ¢it, (1.3)

Kypu6 uyumkusaérran momen IKM mopenu 6yiub, y 6uTTa QUKTUB y3rapyBuWJap OWJIAH
TYagupuaaau. byHan xos1a, Moies1 TaXMUHJIAPX aBBaJITH X0J1aTra MOC KeJia/iv, OYHAaH MyCTacHO ai,
0y xap 6Mp TaHJOB 00'BEKTU YUYH Xap XU KUWMaT/JapHHU oJ1aJiU. ai BaKT YTHUILY OWJaH y3rapMmac Ba
MOJIeJUIAIITUPUIIT  OO'bEKTJAPUHUHT  HWHAUBUAYAJT  XYCYCUSTJAPUHU  TaBCU(JIOBYM  EKHU
Ky3aTWJIMaWAUTaH y3rapyBUMJapHUHT TAbCUPUHHU aKC 3TTUPaAHU. MaTpuua makadaa moge udojara
ara:

(I 0 ] )
- V1 X, Ty @H o0 a &
(T, D| |(T,K) b 0 P T |: (T, 1)
FEL G et )| @D @ L9 (14)
YN XN : oo ' EN
(T, D] (T, K) 0 2 and I(T,1)
T
(L 71D (T,1)] J
N 1
1
6 o=
YRy |
1
0y epia X' j;— BEKTOp-ZIETEPMHUHAHT perpeccopJjiap KUiMaTJJIapy KaTopy;
a Ba BEKTOp-YCTYHJIapu b - 06apya KysaTyBjap Yy4YyH OHp XWJ 6y/araH perpeccus
koedouIMeHTIapY;

&y— CTaHJAPT MoJieslary XaToJap.
A .

Arap (N, 1)~ [a; --- ay] - BEKTOp KOHCTAHT, pyxcaT 3TU/ITaH UHAUBUAYaI 3ddeKTaapra Moc
)

KeJaZy, a Z - BeKTopra KaparaH GUKTHUB Y3rapyB4yu/Iap MaTpuLacu A, 6y:
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y X b Z A €
NT, 1) = T, )" (kDT vt * (v, 1) T (VT 1) (1.5)
Mogenga yMyMuid JOUMHUE MaBXyZ, 3Mac, LIYHUHT y4yH MaTpula (X Z) TYJIuK Japaxkaad 6yiaau.
Bynaaii mogen xam IKM cudatuga 6axonanaau (LSDV): [10]
5 XX X7\ (XY
Busov= (7 77) (Cry) (16)
®ukTHUB y3rapyBunsiap 6usaH perpeccusaga IKMHu 6axosianl TeHrJamMa opKaau UpoaasaHULIN
MYMKHH:

Yie= o+ EfcaBj* xp+ v + & (1.7)

Keliunry, n model y3rapyBuunap MoJend KUpUTHIIraH: [11]

D1i - 6upuHYM 06bEKT YUyH 1 ra, 6011Kasapu yuyH 0 ra TeHr;

D2i - MKKUHYHY 00beKT y4yH 1 ra, 6omkaaapu y4yH 0 ra TeHr;

Dni — n o6'beKkT/1ap y4uyH 1 ra Ba 6omkKasap yayH 0 ra TeHT.

ByHzail y3rapuijiapHd Xycobra oJiraH Xo0J4a, JacTJabkKud perpeccuss KyHWujaru LIakJra
alslaHau:

Yie = Z?zlﬁj * X+ agx D1+ -+ ap* Dn;+ & (1.8)
KoaddunueHT i- yarapyBuMHUHT KoeHPUIIMEHTH i- HUHT UHJUBU/Yas 06'beKTra TaAbCUPHUHU
TaBcuQIagu: a; = Lo+ v * Zy - ap= Lo+ vV * Zp.

Kypub6 4uKujaraH MoOJe/JHUHT Y3Ura XOCJUTH [JOMMHUH OyMaraH Xo/7a €Kd KaMJaH-KaM
XoJIapJa YHU TeHrJlamara Kymuiijga éeTtajgd, arap QUKTHUB Yy3rapyBuwjiapfaH OUPU YHUKApUO
TallJaHCca:

Yie = Bo Z?zl,/)’j * xijt + a,* D1;+ -+ a,* Dn; + &;. (1.9)

[lanes1 Mab/IyMOT/Iap UKTHUCOAWK OGUPJMK/IAp KaTTa paKaMura 6y éH/alllyBHY aMaJira OLIAPUII
MypaKKabJurura a’bTubop Kuaauauk.byagai xonga, pakar rypyx uuuaard éku apodekTaiu 6axosiap
Jle6 aTasla/juraH napameTp 3, TaxXMUHJIapura 3bTUO0p KapaTUIl MaKcara MyBoQUKAUD:

,8 Bw = Prg. HaTwxaza, sapdexTiu MOAeJII/I Ba udojacura sra sKyHUH TeHr1aMma Jeé HoMJIaHaAu:
Bre = (Xhe Xt=1 (e — ) (e — %) )7 X Bi=a (e — 1)(th yi) (1.10)

3) Tacoauduit uHAMBUAYaAN 3 deKTaapra ara perpeccus MoJiesiv Ty3ura:[10]
X

u
(er}w] 1) = (NT K) * (K 1) + (NT N) ’ GYH,Zla Uy = a; + & (111)
MaTpu1ja KypUHHUIIUJArH Moz(en lgynnaarw{a é3unaau:

r V1T X r U1
(T, 1) (T,K) (T, 1)

Y2 X, Uy
(T, 1) (T,K) (T, 1)

: : b :
Y=y T % P w | (1.12)

(T, 1) (T,K) (T,1)

Yy Xy uy
(T, 1)) (T, K)] (T, 1).

U — 0JjaTHi TAKCHMJIAHTaH

X — JleTepMUHUHAHT MaTPUIA

oyHzaa E(u)=0,E(a)=0, E(e)=0;

E(uw) = Q # o2 = Iyr;

E(ujupe) = 8708 + 838407

02,02 — qucnepcuy SXTUMOJIMH KOMIIOHEHT O U Eir;

1, i=i
Oip = {0 Per T KpoHekep cuMBoJY;

—

InT - GUPJIMIK AMAroHal MaTPHUIACH.

OsiAVHTH MoJesNlark Kabu ai ypraHuWJaéTraH 00eKTJapHUHT WHAMBUAYAJ XYCYCHSTJApPUHHU
XapaKTepJIOBYM EKH Ky3aTUJIMaraH y3rapyBunjap TabCUPUHHU aKC 3TTUPaAH. BUpoK, 6yHai papkaap
ypTaya KUYMK Ba YJApHUHT Haszapuil ¢apkJjapu 6apya HaMyHaBHH OOBEKTJIAp y4yH GUp XU Aeb
xuco6ianaau (c2).
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Tacoguduit uHauBUAyan 3ddekTapra sra MoJes Mypocara Kejaajau, O6Up TOMOHJAH,
OUpJIAIITUPU/ITaH perpeccusi MoJieJIura Huc6aTaH KaMpoOK, YeKJIOBAUAUD; OOLIKA TOMOH/AH, 6y 613ra
6axosawga addektaapra sra MojengaH GapKau yaapok, sHaJa MasMyHJIM Ba aHUK TaXMHUHJIapHU
OJIMILITa UMKOH 6epasu. Kypub yMKu/arad MogeHUHT yMmyMaawTupuiarad IKM ycyIMHUHT 6axoJ1apy
bors = (X'071X)71X°Q~'y 10KopHAa KeJTUPUIraH TaXMUHIAPHU GaXkapHILia XOJIHC 6 Ia/1.

4) onTUMas MoZies1 KyWUHAAru CTaTUCTHK TECTJIAp aCOCH/IA TaHJIaH/H:

a) KOMOWHalUsAJaHTIaH perpeccusi MoJieJid Ba GuUKcHUpJsaHraH adgdekTaap MojeNu ypTacuja
cuHOB F-TecT éppamuga amanra owmupuiaagu (buxcupsanraH sddekTnap Mojennja TUIoTesa
CHHOBJAH yTKasuaaau Ho:ai = ... = oy);

6) KOMOMWHaIUSIJIAHTaH perpeccusi Mojie/d Ba Tacoauduil UHAUBUAYal 3ddekTaapra 3ra
MOJIeJITHM TaHJall, cHHOB bpeyma-[laran Tectn épaampja amaira omupuiaagu (Tacoaudui
MHAMBHU/ya] 3ddeKTiapra sra Moje/ila TUIoTe3a CUHOBJAH yTkasuiaau Hy:oZ =0 ). Jlarpamx
MYJITHIIMKATOPHU TECTH KyHUJjaru CTaTUCTUKAra acocJaHaiu:

no(yT )2 2
LM = nT (Zi:l(thlelt) _ 1) , (1.13)

2(r-1) =1 Xtz el

OyH/a e;; — OAJUN perpeccusia KoJaJuKaap.

['unoTesara 6uHoaH Hy, Kuiimatu LM 6up Jlapaka SpKUHJIMK GUJIaH XU-KBa/[paT TAKCUMOTTa 3ra.
Arap LM > x2(1), 6yaca, y xonga H, rumoresacu MyXMMJIMK JapaXacuja paj 3THUAafu o, 6y epza
x2(1) xu-kBajpaT 6Mp AapaxaJyu IPKUHIUK GUIaH X-TAKCUMOTHHUHT OU3 HYKTAaCH;

B) 6esrusanrad 3¢ dekTaapra ara Mozies1 Ba Tacogudpuid nHuBuAyaa apdexrtaapra ara Mo/jien
ypTacuja TaHJI0B, CHHOB TapUKACH/la XayCMaH TeCTU épJlaMKu/ja aMasira OINPHUJIa/IH.

Hosnb rumoTesa GuiaH, Tacoauduil Tabcup 6GMaH Gaxonam frzp MadTYHKOp, aATepHATHB
rumnoTesa 6UJIaH 3ca YH/ak aMac;

XaycMaH TeCTMHMHT MOXMATH KyWHaruda: HoJb TUIIOTe3a GUMaH, fry Ba frz HUHT Gaxo/apu
MyxuM ¢apKJjapra ara OyJMac/Jurd Kepak; MyKOOWJ TMIIOTE3aHUHT XaKUKUHJWTK OuJaH ¢apk
MyxuMup. PapKUHYU aHUKIA YYyH Prp — Prg Y3UHUHT KOBapUAILMOH MAaTPHUIACHHU GUIIMII Tas1ab
KUJIMHAAY Y3UHUHT KOBapHalMOH MaTpunacuuu V(Brg — Brg) OGuanm Tanab sTunagu. HoauHuu
rUIOTe3a GaXKapy/IraH/a aCHMITOTHK TeHIJIMK HaTWXKaBUHIMIUAH KeJTU6 YUKa UK, frg 6axo/al:

V(.éRE - :[;)FE) = V(BRE) - V(BFE)- (1.14)

Wlynpait kuu6, cratuctuka EH = (Brg — Bre) (V(Bre) — V(Bre)) ™ (Bre — Brr) ocThaa Hon
TUnoTe3a, OWJAH ACUMITOTHK XU-KB3JpaT TAKCHMOT MaBXyJ K 3pKUHIMK Japaxacu, OyHzAa
V(ﬁRE),V(ﬁFE)— TErMUJIM KOBapHallMOH MaTpPULAJapUHUHI TaXMHUHJAapu Ba Kk - BEKTOPHUHT
yadamu f.

JJIeKTPOH MyJJIap Ba pakaMJid MOJIMSIBUN aKTUBJIAp OUJIaH ONepanusiiap COHUra OMUJIAPHUHT
TAbCUPUHU 6axoJialll Ba YJAapHU MaHeJ MabJAyMOTJApUHU Tax/IWJ KWIMLI ycyJuiapu épAaMmujia
MozesaiiTupuil  Gretl CTaTUCTHK Tax/IWA JAcTypUdl TabMHUHOT TYIJaMH acocujia aMaJra
omwnpuaaau. TaJKUKOT JaBOMHK/ia O6M3 TYIyHTHPHUIITAH Y3rapyBUUJIAPHUHT MYCTAaKUJJIUTU XaKUlaru
TaXMUHHM XHcOOra oOJiAUK (Wjarapu CypuWiraH TaxMHH Oy3WwiraH TakAUPAQ, MYCTaKWI
y3rapyBuuJapZaH OUPH KOJIraH TYUYHTUPYBUMU Y3rapyBUMJIAPHUHT YHU3UKJIM KOMOUHALUACHU
cudaruaa udboalaHUIIA MyMKUH (TYJIUK KOJJIMHEAPJIUK aHUKJIaHaAu)).

ByHzjail YM3UK/IN GOFJMKJAUK perpeccusi koebpodunuentaapuHuHr JKM 6axocura TYCKUHJIHUK
Kuiaagau. TaJKUKOT AaBOMHJA TYLWIYHTHPUJIAJUTaH Y3rapyBUMJApHU TaHJAIJa yuioy MyaMMOHHU
6apTapad 3TUII Y4YYH KOpPPEeNSALHOH Taxjaua KyanaHuwiaau (0.7 JaH OpTUK KoppeJsunusra ara
y3rapyBuuJap MoAeaAaH 4yukapuiagyd) Ba DKM (maHen Mab/AyMOT/JAapUHU TaxXJWa KWUJIHALIHUHT
OUPHUHYM 60CKUYMA SHT MyXUM OMUJLJIAP TAHJAAH/H).

HaTypasn siorapudmiapHu TaxIuja KUIKILIA "3JIeKTPOH nyJjgaru 6utumiaap couu” (In_yl) Ba
"paKaMJiu MOJIMSIBUM aKTUBJapAard 6utumiaap couu” (In_y2) 60f/MK y3rapyBuuaapaH ¢oiansaHuin
XMCOO-KUTOOJJAaPHUHT aHUKJ/JIMTMHU OLIMPHULITa UMKOH 6epAu.

Maskyp MaB3y 6y¥14a 0116 60pUIraH TaJKUKOT/Iap HaTHXKAacKHia KyHujaru yMyMum xysaocajap

MaKJIJIAHTUPUJIAN:
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WUNMUR-TEXHUK TapaKKUETHUHT IOTYKJapd HMMKOHUSTJAPU aH'baHaBUM edyuMJapJaH YCTyH
6yJiraH Ba KYNpoK JapaxaZa ax00poT KaMUSTUHUHT MIaKJ/JIaHUII 60CKUYK/1a 6YJIraH 3XTHEKIAPUHA
KOHJAMPaJUraH sIHI'Y TypAary XMco6-KuTo6 Ba TY/10B TU3UMJIAPUHUHT Nal/0 6YIUIINra Xyucca Ky iy,
MyoMasiaHMHT I0KOPH PUCKJIApY Ba XYKYKHHM TapTUOTra COMILHUHT eTULIMAC/IUTY 61/1aH 6Up KaTopa
paKkaMJIM XUCOO-KUTOGJIapra KU3WKUII JIOUMUM paBUllZia olinb GOpPMOK/A, YYHKH yJjap HadakaT
YTKa3MaJApHUHT MyCTaKWwuIury, uwacddodaury, HWUIOHYWIMWINWTH, Te3JUrd, KyJalJuru Ba
caMapaZlopJIMTUHU OWIMUpaAy, GaJKW IOKOpPU TexXHOJIorusaaud caHoaT (MHTepHeT-THXOpaT, akKJ/au
HIapTHOMaJIap, Ba X0Ka30). IHrM aBJIOJHUHT MOJIMSIBUA BOCUTa/NapU UKTUCOAMH YCUII YYYH 3axHUpa
6y116, 3aMOHAMU3HUHT I7106a/J MyaMMoJlapura Aol 6epulira Kogup, JIeKUH yJapHUHT TabuaTH Ba
IPOTHO3 KUJIMHAETTraH Ha30paTCU3 KeHI TapKaJMIIU JaBJAaTHUHT MyJ CyBEPEHUTETH Ba MOJUABUN
O6apKapop/urura Taxuj coJaAM, Oy 3ca peaj 3XTUEXKHU TacAuKIanjud. Pakamiu MoJMsaBUR
aKTHUBJIAPHU KOHYHUHJALITUPUII Ba TYJIOB MaHJOHUIAa KUPUTHUII OPKAIM IMyJ MyOMaJJaCHHUHT
paKaMJ/IM CeTMEHTHUHU Ha30paT KUJIKLI, MYXUM UHCTUTYLIMOHAJ Y3rapUIllJIapHy ¥3 U4Ura oJJH.

XyJs10ca Ba Takaud.iap.

TagKMKOT acocuja XxyJioca KWJUO aWTHUIIMMU3 MYMKWHKH, VpraHwiraH 24 mamJjakaTia
3JIEKTPOH IyJ1 onepanusijiapy COHUra UHAUBUAYaAJ Ta'bCUp KyHHUAaruya ak/ajlaHiu:

- TYpT Mamjaakatza (Ppanuus, Utanusa, fAnonus, llIBednapusa) TabCcup KUIMaAH, 3HJAOTEH
y3rapyBuura ¢pakaT MoJesfja KeJTUPUJIraH OMUJLJIAp Ta'bCUP KUJIaJu;

- yaap ¢akaT UKKU MaMJaKaTAa WKoO0ul Tabcup Kypcatagu (benrus Ba Huzepaanaus);

- 18 mamsiakaTAa caJ6uil Ta'bCUP KYpcaTaH.

WupuBuayan apdekTiap ypraHuil o6’beKTUra TAbCUP KAWL MYMKHH 6Y/IraH )y/ia Ky TypJu
XWJI OMWJIJIAPHU §3 U4YMra oquiu MyMkuH. lllyHaai 6yca-aa, 6u3 6y xosaT/a UHAUBU/yal TabCUPH,
OUpHHYM HaBbaTha, 6030pJa 3JIEKTPOH MysJ Tapfub Jgapaxkacu Ba besarus Ba Hupgepnanpusja
yJIapHUHT PUBOKJIAHMILNTA XKcca Oy coXaia, TapTU6Ta coril cudaTr/ia HaMoéH 6yJ1aiH.
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