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KHPHIU

V36exucron Pecry6nukacu Tlpesunentunnur ®apmonura Gunoan
2017 jinn ¢eppane ofinaa MaMIAKaTHMU3HK SHANA PHBOXIAHTHPHIUHKHT
6emra ycTyBop HYHanHILIApHHM aMaira oHmIMpHIN y4yH “Xapakariap
CTpaTerHacH”™ Tac/MKIAHAH Ba y GYTyHrd KyHaa MyBadQakuaTin amaira
OLUHPpHJIIMOKIA. )Kywla.aau, WKIMMOHMH coxaua pccny6nuKaMH311a OJIKH Ba
ypTa Maxcyc TabJIHMHHM AHAAA TAKOMHINAWTHPUII BA YHMHI cudatunu
oluupHul, pako6arfapiaowl KaapnapHH Tai€pnam MyxuM BasHanapaaH
OHpHIHD.

Kappnap rtaii€pnauyia MytaxaccHUCiapHHHI OWiMM, KYHHKMa Ba
TaXpHOAaCHHH XKaxXoH aHJ033CH JapaXacHAa LAKLTaHTHpHUI, 6Yarycd
HKTHCOAUET HYHAIMIIMIAry MyTaxacCHCNapAa MKTUCOAMI xapaCHIIapHH
TH3MMJIH, XaM MHKIOpHH, XaM cH(AaT KYpcaTKH4YNapHHM TaxIHI KHINI,
pecypcnapaad camapand ¢offaiaHHIIa KapaTHAraH OKHITOHAa Kapopiap
Kkabyn KwIHIl MaxopaTHHH IwakianavTHpum 3apyp. llly maxcagna
“JKOHOMETPHKAra™ MOAyNd MKTHCOOMET Ba GH3HCC, lICIarorHka Xamua
HXTHMOMH cOXa TabiuM HyHauuuuiapy Ttanabanapu ¥Yiys pexacura
kupurunran. Yw6y Qanud YpramMumgaH acocMd Makcal — pean
HXKTHMOHH-UKTHCOAMH XOAHCATIap XaMJa Kapa€HNapHH MOJACIUTAUITHPHIL
BA MUKIOPHH >KHXaTAaH TaxJiHA KHIHIL, 33MOHABHA KOMIMbIOTEp
gactypiiapuiad  doijasaHraH  Xojaga  Kapopiap  Kabyn  Kuauim
KYHHKMAJIapWHH LIAKJLIAHTHPHILIHP.

Yuiby ¥kyB Kyniauma Jlasnat onui Tab/iMM CTaHA3pTH Tanabnapura
MyBOGHK TowxkeHT Jaaenart HUKTHCOAHET YHHBEPCHTETHAA
“JkoHomeTpHKara” ¢auu Oyiinga Hwnab wuKHIraH Ba  Y36eKMCTOH
Pecny6nkacn Osmi Ba ¥pTa Maxcyc TablIHM Ba3HPIMIH TOMOHHAAH
TACAHKNAHTaH YKyB JacTypura MyBo(OHK TaHEépaHraH.

Vkys kynnanmaza faKkanappdaT TabIMM HYHanuuoiapd 6yinua
Tanabanap TaXCHA  ONHIUH  YYYH  OJKOHOMCTPHKAHHHT  acocHii
TYWyH4alapH, TamMOHMWIIIapH, YM3HKIH 3KOHOMETPHK MOJAELIap Ba
ylapru spaTHil, 6axonam Ba TaxXJM JTHIM YCyIlapH KYpuO WHKHITaH.
DKOHOMCTPHK MOJ€E/IapHH HUUIA0 YHKMIL, YJapHHHT [apamMcTplapH
XaKKOHHILTHIHHK 6axonam ycy/iiapy Ba ajirOpPUTMIIApH, MOJACHL TY3HLI
yuyys ax0opoT Tymnmaul, XKymiaajaH, BaKmIH KATOPNAPHHHI YMYMHH
TaRCHQH, TPEH] MOJCINAPHHH HAECHTHOHMKAUMANAIL, NPOrHo3niaul
»apa€h1apy Ba yCy/uiapH €pUTHIIraH.

Uktvcounér #ynanumnapy Tanabanapm y4yH Kyn  OMHIUTH
peIrpeccus  TCHIVIAaMANApMHHUHT y3Hra Xoc XyCyCHATIIapH, MAaBCYMHUU
TeOpaHUILIAp KYPCATKMYIAPHHKH AHUKIALL, [JUHAMHK 3KOHOMCTPHK
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MOJEMJIADHH  TY3WIl yCyanapd Ba yhapHH Oaxoliall  ME30HJapH
KeATHPHIIFaH.

YKy KynnanMamuur xap Oup 6obu cymrrupa Y3bekncron
HKTHMOUH-HKTMCONMIL  PHBONUIAHHIIM  >KapaCHJAapHHMHI  MHKPO-
MAKPOHKTHCOAMH KYPCATKHWIAPHHH TaXJTHI KWIHIIHHHE 3KOHOMETPHK
MOJC/UIAPH CTATHCTHK MabiiyMoThapAaH ¢oiipananub uiunal duxuiray
BA MOJCJUIAPHH peali XaKKOHMIUIMIM CTATHCTHK ME30HAAp OpKalu
Gaxonanrad. lllyunnraek, xap 6up 606na MycTakun Tai€pnaHuur Y4yH
TECT CAaBOJUIApH Xamya xasobyapu 6epuiras.

S"l(yn Kyulaumany Taiiépramga myauinduap Xopukui  Xam/ia
MaMJIaKaTHMU3 ONTHMJIApH TOMOHHJAH “Oxonomerpuka” danu OyiiHua
YOIl 3TWITaH YKyB anabuériapuaa 6epniarad TyuyH4a Ba ycylurap KeTMa-
KETIMFHHH TH3HMAN €HJallyB acocuja cojja Ba KypraimanH Tapsaa
npoganawra xapakar xuiarad. llly Gouc Kynnanmaga Oepunrad ykys
MarepuaniapHd Tanaba Ba JHOMETpHMKara KM3WKyBdunap o3 ¢ypcaraa
§3nawTHpib clMILIAPH MYMKHH.

KyjnnaumaHHHr KOMIIBIOTED MATHHHM TaHEpialia kaTra XMcca
KYWrawinkiapy Y4yH Kkarra wiMdaid xoaummap M. Kopaes Ba
I'. llaknposanapra Mmyannuuiap caMMMHi MMHHATAOPHHIIHK OHAAHpaTH.

VKyB KyINaHMaHHHT Ma3MyH-MOXUATHHM sHala GOHMTMII Ba
TAKOMHUJUAIOTHPHIN  [03aCHAAH XOJNHCOHa (UKpIApHH HamIpHérra Ba
TAW Vra iiyanamw MyMKHH.



1606. IKOHOMETPUKA TYIUYHYACHHHHI TABPHOH

1.1. JKOHOMETPHKAHHHI NPEAMETH, MAKCa/H B3 BasupaapH

OKOHOMCTPHK OHIIMM HMKTHCOAHH Ha3apus, HKTHCOJHii-MaTEMAaTHK
ycCyanap, MK’THCO}IHF! CTATUCTHKA, MATCMATHK CTATUCTHUKA BAa DXTHMOMIAp
Ha3apuiaCH q)a}mapmmﬂr PHBOXUTAHHWIINA B2 ysapo XAMKOPJIHTH HAaTHXACH
cudaruia axpanud YMKKaH Ba WAKIIaHraH. “OJKOHOMETpHKa™ ¥3
IpEAMETH, MAKCaAM Ba TAJKHKOT BasHdaiapHHH aHHK Hdoza 3ITajaM.
byHaa IKOHOMETPHUKAHMHI' Ma3MYHH, YHHHT TapkuOu Ba Kynnauui
coxacu Kopuaa canab yrunran gpaunap Gunan y3puil Gornadran.

“JxoHoMeTpHXA” (aHMAa HKTHCOAMH XOAMCAlap MHKAOpHHA
TaBcu(Iap HyKTaH HazapuaaH ypraumnand. Ukruconnii nasapus danuma
3ca MKTHCORMH XOMHCATADHHHT CHOATHH XKHXaTHapH Yprauunagy.

Hkrdacoqnii  kouyunap  SKoHoMeTpuKaja  Taxpuba  yuys
rekupunand. Uxrucoaui-MareMarnk ycyanap QaHHAa 3¢a HKTHCORMH
KOHYHNap MaTeMaTHK MOZE/Iap [aKIHAa ¥3 nboaacHHH Tonaau.

“IkoHOMETPHKA” (aHHIa HKTHMOHH-HKTHCOIHA Xoaucanap y3apo
GOFNAKIMKIADHHH Tax/IHA Ba TNPOrHO3 KWIMII YYyH HKTHCOAHH
CTaTHCTHKA BOCHTanapu xyananunanu. Mkrucoauit cratucruka danu aca
KWKTHCOAWA MabIyMOT/Iap Tynuiam, KaWTa MLUIAIN Ba AKKON HaTHXABHiA
KYPHHH1IJA TaKAUM ITHIIAIH,

Hkrucoanii k¥pcarkidaiapHHHT KaTTa KHCMHE Taconduii Xycycuara
JraTHrd  TydaHnM DKOHOMETPMKAAA MATEMATHK CTaTHCTHKA YCYIH
Kyutanunany. MatemaTuk craTHCTHKa (GaHHiIa TaAKMKOTHHHI MaKCaiHra
Kapab MabJIyMOTIapHH TAXJHUT KH/IHI YCYJUIapH HULIa0 YHKHIALH.

“OxoHOMeTpHKA” GaHHHHHI Kenu0 YHKHL TapMXd Ba YHHHT
makans 6ockuunapy Y. Ennceesa, C. Kypounesa Ba 6. [14, 18, 25]
HIMMHH HITApHIa KEHT EPHTHITAH.

“Oxonomempuxa” — 6y HKTHCOAMH XoQHCcanap Ba xapaéHiap ¥3apo
60rMUKIHrHHMHET MAKROPHA H(onacHHH YpranyByu QaH.

I1. I{semna (1910) Gyxranrepus XucoOu MabiyMoTiapura airebpa
Ba reOMETpUa YCYMIapM KyniaHca, XYKaiHK (aoNuATH TYFPHCHIA
YyKYpPOK TacaBBypra ora 6¥mumn MyMkuH ge6 xucobnarad sa wik Gop
*3KOHOMETPHKA™ aTAMACHHH HULIATFaH.

Keituniammk HKTHCORYHTAp « dkonHomempuxar aTaMacH
W. Ulymuerep (1923), P. dpum (1930), S1. Tunbepren (1969) TomMoHnaaH
JTKa3wiraH TaAKHKOTNAp HaTWxkacHaa Kymna# Gowamrad [14]. Y6y
aTaMa «3KOHOMHKa» Ba «METPHKa» CY3NapHMHUHT OHpAalITHPHIAIIN
HaTWXacHaa naiio 6ynrad. FOHOH (Tpek) TWIRJAH TapXuMa KWIHHIaKaa
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oikonomos (MxTucogun) — Oy yil GoOlIKApyBYHCH, MeTpHKa (metrihe,
metron) — YN40B, ¥4aM CY3/1apMHH aHINATAJIH.

HKTHcoxun onauMnap, 3KOHOMETPHK TALKHKOTNAp COXAaCHIA HOM
KO30HraH Myammndnap 3KOHOMETPUKAHH Tabpudnawra uucbarad
Typnuda Eunammmran [16, 18, 20, 26]. Kyi#una ynap ToMoHuWaaH
OwiaMpwirad GHKpapaaH HaMyHanap Kelnrupamus.

“IKOHOMETPHKA” TYIIYHUYACHHHHT TabpudaapH
Myaaand “IKOHOMETPHKA” TYIIYHUACHHHHT MAIMYHH
«...y4Ta TAapKuOWHi KMCM — CTATHCTHKA, HKTHCOJAMH Ha3apHs Ba
MATeMaTHKaHHHT OHPIHIH»
«...aTpodiary HKTHCO/ il OJIaMHH YpraHupl ydyH GUp BaKTHWHT
¥3HAa XaM TeNIeCKOMHMH3, XaM MHKPOCKOITHMH3 XHCOOIaHaaH»
«...anpHOp MKTHCOAMH GUKpPIApHH JMIOMPUK MasMyH Ounman

P. ®puin

LI I'punuxec

. Manenso M
TYNAHPaaN»
«...MKTHCOAH# ¥3rapyBumiap ypTacHiary §3apo SOFTHKIHIIAPHH
C. duwep ymyam yqyH CTaTHCTHKA YCYJLUTApWHM HMUUTA0 MKHDT Ba KyIIald
OHnan uryryuiaHaany
C. Alisasan «...cudatuii GoFnaHMILIApra MHKIOPH# Hoaa GepHill HUMKOHMHH

OepyBuH ycy/ulap Ba Mofle/Iap AHFHHANCHIH OHpIalITHpaaH»

Mycrakun naenarmap xamaycrnury (MJIX) nasnarnapu onumnapH
B.H. Adanacre, C.A. AfiBazan, AM. Taraymun, HM. Topeesa,
T.A. Jly6posa, JLH. Jlemunora, O.I1. Kpacrunus, H.ILI. Kpemep,
H.II. Tuxomupor, W.HU. Enuceepa, E.M. Yernipkun Ba OGourkanap
3koHoMeTpuka ¢anu 6yiidua Ykys Ba YKyB-ycaybuit anabuérnapHu
Taiépianiia MyXuM XHCca KyLraHnap.

V36ekncronaa “IkoHOMETpHKA” (BAHMHMHT Hazapuil Ba WIMMIL-
ycnyOuil  acoC/apMHU  TAAKHK KWIMIIFA, SKOHOMETPHK EHJIAILTYBHH
WKTHCOTHET TapMOKJIapH PUBOXITAHHIITHHH TaxJIAN Ba
NPOTHO3MAIUTHPULING, WIYHUHrAEK ax00poT THIMMJIADHHM APATHIUTA
wopuil xuuw Myammonapura C. Fynomos, T. Hloaues, b. Xoaucs,
K. Cadaesa, O. A6aynnaes, b. Canumos, b. beranos, C. Yenens Ba
fouikanapHHHT UMK MuIMapy GaFrvuLTaHTaH.

DKOHOMETpHKaHH  Tabpudnamra HucbataH  WiIMHH-ycmyOHit
€HaauTyBNap TAX/HMIH Ba 3KOHOMETPHKA (QaHHHHHI XO3UPTH XOJIATH
IKOHOMETPHKAHHHT Makcanuuu udonanam UMkoHund Gepamu. Ywly
MaKCcaara MyaiisH BasudanapHu Xan 3THL OPKANH IPHUTHIATH.

OKkoHOMeTpHKa (aHK Ba YHHHI TaTOMKM OYHHYa MIMHH W3NaHHIIIAp
XAXOH/Jarn €Takyd MIMUA Mapka3jiap Ba ONHH TabJiIMM Myaccacanapu/ia,
wymnanan, Maccagycer TexHomorus uHctuty™ (Massachusetts Institute
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of Technology, AKIIl), Cranudopn yuusecureru (Stanford University
(Leland Stanford Junior University), AKII), Makrun yHuBepcHTeTH
(McGill University, Kanana), Manuectep yuusepcureru (The University
of Manchester, Bywox bBpurauns), BysHoc-Aiipec yHHBEPCHTETH
(Universidad de Buenos Aires, UBA, Aprenruna), TexHonorwsnap
uHctutyTH  (Institute of Technology Nirma University, Ahmedabad,
XuuaucroH), Mocksa aasnar yuuBepcutetn (MI'Y, Poccua), Poccus
Xank xyxanury Ba xasnart xusmark akagemusich (PAHXul'C, Mockaa),
Cankr-Ilerep6ypr naBnar yHHBepcHTeTHA 0MHO GOPHIMOKAA.

Xopuxuit  Mamimakariapaa  onu6  OopuaraH  TajKMKOTIap
HATHXAaCHJ3 TEXHHMKA TapaKKHETH, HMHCOH Ba acocHif KamuTanra
HHBECTHLMSUIADHH  KHPHTHLI, HKTHCOUMIi Yycuw, OGapkapop Ve
J3BOMUIUTMMHHK  TABMMHIALI mozennapy  acocnab  Gepuirax
(Massachusetts  Institute  of Technology, AKIl);  xopwxuii
HHBECTHIIMANIAD, WIFOp XOpHXUM TaxpHOamap acocHAa TabiHM
[NApaKACHHU BA MHCOH KANHTANUHH PUBOXIAHTKPUIL, HUUTab uMKapuin
TH3UMHHH B3 MEXHAT YHYMJIODJIHIMHH OLUHPHIOHMHI 3KOHOMETPHK
énnaurysnapu acocnmauran (Stanford University (Leland Stanford Junior
University), AKII); makpouktuconuii 6apkapop/MK, HHCOH KaNWTAITH Ba
TapkuOuii y3rapyunap ypraHmuHMuar  ycryOuéru nuinab uMKHMAras,
HKTHCOOHH YCHUIHHHT Ba JKOHOMETPHK MOJE/UTapH HULIa0 9uKHiIrad
(Universidad de Buenos Aires, UBA, ApreuTHHa); TabiuM Ba AaBNAT
HHCTHTYT/IApUHHM  PHBOMNUIAHTHDHLI  acOCHJIZ HMKTHCOAMH  YCHUIHMHI
HHKNIO3HB XHXaTiapd  Oyifmya 3KOHOMETPHK Molemnapu Hunab
guwrad  (IIporHosnamTpuin  Ba  MakpOMKTHCOAHH  TaIKUKOTIap
HHCTHTYTH, V36exucTon).

V30K XOpHX MaMJIaKaTJapH ONHMNIApH H3JAHHUUIAPHIA HKTHCOAMI
ycu Ba YHUHr cudartuuy ommMpum 6unaH GOFIHK KATOp H3NAHMILIAP
amanra owmpwirad. JKyMnanad, HKTHCOOMHA VCHMIIHHHT HXTHMOHH
HATHXATTAPHHH PUBOXIAHTHPHLI, HHKIO3WB Ycuil kabu Gapkapop ycui
cHaTH ME30HIApHHH TAIKMK 3THIN OOFMMK H3NaHWIIap cudaTHia
M. Cnenc Ba P. Conoy, HKTHCOAHIT YCHII Ba MEXHAT YHYMIOPIHTHHHHT
yrapummnu  youmr cudarHra Tabcupu . Kopco, HHCTHTyuuonan
6HpnHKnapHURr MKTHCOOME Youll cudaTHHH HMHKTIO3MB JKHXATIapra
Tabcupd K. CeH, MHKIIO3MB YeHIn K¥pcaTkuunapu Ba ynapuu 6axosnamira
IKOHOMETPHK EHAANTYBIADHUHT WIMHA-YCITy6uit xuxatnapu L. Bemnana,
M. Manana, VY. Uxarronaaxaii, MUICH3THKHHA KaMaHTHPHIL, CaB/IOHU
PHBOXITAHTHPHIL Ba MEXHAT YHYMIODJMIUHM OLUMPHINIAa KapaTUIrau
MaKpOMKTHCOZHI cuécar acocuna OapkapopnMkHK TapMHHIALW XaMaa
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VHKJIFO3UB Ycuul kapaéunapn Y. Aoaru, [. Ianemnn, makpoukracoanii
6apkapopnHK, HHCOH KanHMTau¥, TapkuOHMR y3rapuuwinap, XopHKHii
HHBECTHUMAIAP BA TALIKH CABJAO DPKHHIHIH aCOCHJA HHKMO3MB YCHIIHH
TabMMHAam Macananapu P. Anann, C. Muwmpa, INOK. Ile#tpucnap
TAIKHKOTapHIa YpraHuiras.

Ily 6unar 6upra, ukTHCOAMH YCHWIHHHI pako6aT, TalKM CaBAO,
KanuTan Ba daXOJH COHMJaru yirapuuinap Ouian Gornukrurn A. Cwmur,
A. Pukappo, C. Mwumi, HHHOBAlLMA, TEXHHKA-TEXHOJIOTHAIAPAArH
y3rapHuutap kabM HHTCHCHB JXHXatap ﬁ.lﬂyunercp, HHBECTHLMAAP,
MYJbTHIUTHKATOP Ba aKCeJAeparop HPHHUMILIADH acocuia fnnu Ttanadb
6unan Gormuxnamra XK.M. Keitnc, P. Xappon, E. Jlomap, J. Xanucen,
4COCHH KallMT&l BAa HMHCOH KaNMTAJMHH XaMrapvil Xamja TeXHHKa
TapakKKUETHHM acocHaary Oapxapop Vcuw aapaxacHHH OGaxoNalIHHHT
jkoHomeTpuK Mogenapd P. Conoy, T. Csan, D. JleHucoH, TexHuka
TApAaKKHETHHH D3HAOTEH oMun xucobra omuin mojesnapu I1. Powmep,
I1. bappo, P. Jlykac, C. Pe6eno Ba 60omxanapHuir wiMuii u3jiaHduuiapyaa
EépuTHIITall.

OKOHOMETPHKAHHHI MaKCaid — peal HKTHCOAHH O0ObekTaapHH
MOJC/AUITHPHII Ba MHKIOPHH TaXJIMJ KWIHII YCYJINapHHH Huiab
YHKHILIAH HOopar.

JKOHOMETPHKAHHHT acOCHH Ba3udanapy KyHuaarnnapaaH noopar:

- MOJCNHH TacHMGAll, AbHA IMUMPHK TaXJIMA KHIMII YYyH
3KOHOMETPHK MOJEILIAPHH Ty3HLI;

- MOACJIHH COHNH (KypcaTkuwiapaa) Hoaa KUIHW, ABHH MOJeNb
acocHra KyHH/Iran COHNIM KHiiMatnapHH 6axonanr,

- MoeN CH(ATHHU TEKUIMPHLI, SHHH MOAEHbL KYPCaTKHYIAPHHHHT
Ba yMyMaH MOJENHUHT CHATHHHA TEKIIHPHIL;

- MOJC/IHH COHJIM KMHMATIApHHH APOrHO3 KHJHMIL. JKOHOMETPHK
MOJEJIAITHPHII HATHXKANapUra Kypa MyaisH MKTHCOAMH XO4MCaNapHH
MPOTHO3 KWIHILI Ba TABCHAAAP HULTA0 YHKMIL.

1.2. JKOHOMETPHK MOXEJIRHHT YMYMHH# KYPHHHIUN
Ba YHHHT cHH}AapH

OKOHOMETPHK MOJEIb IKOHOMETPUK MOMC/UIAIITHPHILHUHT aCOCHH
McXaHH3MH Xucobnanaqu. bynnait Momenna Kracoani o6beKT IMIMPHK
(craTHCTMK) Mamiymoniap €paamuia TaBCHQAAHMO, Ypranunagu.
DKOHOMETPHK Mo/ENb 00bEKT MaBxy /1 OYIMIIMHHHT PEan MapOHTIapHHH
xHcoOra oylay Ba HKTHCOAHETHUHT yMYMUIl KOHYHIIapHTa 3 KEIMaHIH.
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ByHpai moaenb OVitmva onavuaad aiTuiijard (IpOTrHO3MALI) Xatouap
GepunraH (MabiTyM) KaTTa/IMKAAH OUIHO KeTMaiaH.

OKOHOMCTPHKX  MOJICIHHHI  YMyMHH  KYpHHHIUH  KyHuaaruda
Hdonananaau:

Y = f(X)*te,

Oy epna Y — O3pKCH3 ¥3rapyBYMHUHT Ky3aTuiaérrad Kuimaru
(M30XJ1aHYBYH ¥3rapyB4H, HATHXKA);

f(X) — dpkcu3 H30XN0BUM ¥3rapysumnap (OMHIiap) KHAMaTura
6oruK 6yaraH H30X/1aHIaH KHCM;

& — Tacoaudnii Tapkubuii KMCM (XaTo, OFHL).

Y — M30XJIAHYBYH ¥3rapyB4H - X,(i":-l,‘ ..., n) — H30XJIOBYH
y3rapysuvHudr  fGepuaraH (MaBIYM) KuiiMaTnapyaa  aipum
TakcuMnaHuiunapra oJra OynraH TacoaMouii  katramuk. Moaengary
M30XJIOBYH Y3rapysumnap Ttacoauduit &ku MyaiisH KuiiMariapra sra
OV NHILH MyMKHH.

DKOHOMCTPHK MOJC/UTAUITHPHILHKHI Basubanapy Kyiuaarunapiau
ubopart:

1. Taxpuba mabrymoTnapvaaH ¢oizanaHray XoNnAa H30XJIaHraH
KHCMHH aHHKJTanl.

2. Tacomudmii katTanuk cudaTuaa TapkHOUHl KHCMHH TaKCHMIIALI
napaMeTpiiapuHH 6axonai.

DKOHOMETPHK MOJC/Ib OJKOHOMCTPHKAHMHI aCOCHii  BOCHMTacH
XHCcoOnannb, HKrucoauit Xouucanap sa 00bEKIIIApHY Tax/Wil Ba IPOrHo3
KHIMII yuyH My:pkamnadrad. Hly myHocabat 6unan 6apya 3KoHOMETPHK
MOJIeJUTapHH 1IAPTIIH PaBHIILIA Y4Ta CHHOra aXpaTHil MyMKHH.

DKOHOMETPHK MoAeuTap cHHIIApH Ky# HaardinapHd  ¥3  uwiMra
WHENH

I. bup Tenrnamanu perpeccmon modennap. Hatwxapuit Oenru,
oMuiuIH Genrunapya GyHKUMA KYPHHHLIKAA uboyasIaHTaH:

Y=f(X,Xs .., Xp) + €

HsoxnmaHran tapkubuii kucM f( X, Xo, ..., Xi) — 6y Mx(Y), abHu X,
Xs ... Xx omunapHuHr Oepwirad (MabayM) Kuimarnapuia Y
HaTHXaHUHT KyTWIaéTran KuiMaTH. PerpeccHoH Monenh TeHIIaMacH
Kyiinaaru Kypuaunma sra 6ynamm: Y= M, (Y) +¢&.

II. Bup BakTAH TeHrIaManap TH3UMH. ARHUATIAP Ba y.1apla OMHILIH
Gemrunap Owiian OWp Karopia TH3MMHMHI OOlIKa TCHOJIAMAIAPHAAH
HaTHXany Oeirnnap KMDHTMITaH PErpeccHOH TEHITiaManapiaH Tapkuo
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TONTaH. SiLHH, TeHIIaManap TH3HMHIa Oup y3rapyBumnap 6Mp BakTHHHT
y3una 6mp Tenrnamanapza ToGe ysrapysuwnap cudaruaa sa Gouka
TeHrJlaMajap/ia MyCTakun Yirapysumnap cubaruia Kypub dwukumanm.
ANHMATIApAA  MapaMeTpIap TypM Ba  KHAMaTiapH  MabiyM,
TeHIlaManapa napaMerpnap 6axonaHamu.

III. Bakr karopnapuHuHr moaemnapd. Hatwkaewit Genru BakT
Y3rapyBUHCH KarTAIMIHHHHr €ku OOIIKAa BAaKT MAABpJapura TaanmyKid
6Vnrau y3rapysuyunap $yHxumscy xucobnanamu,

FOKopHaa KemTHPHATaH 3KOHOMETPHK MOJe/UIap CHHOUra Kyiumaru
MHCOJUIAPHH KEITUPHII MYMKKH.

I. bHp TeHrnamanH perpecCHOR MoeIIap:

a) Etkazu6 Oepum xakmura OOFIMK  HapX  MOJENH.
6) HcrebpmonyunapHuHr pean JapoMaulapuia aloxMAa TOBap HapxXura
6ornuk Tanab moaenu. Uumnab yukapuumr XaKMMHHHE HIUTIA0 YHKApHIN
OMUJLIapHTa GOFIMKJIMK MOZENH.

II. bup Bakriu TeHrIAMAIAp THIUMH:

a) Tana6 Ba Taknud Moaeny.

6) JlapoMannapiu mwakaHTUpHIIHUHT KeifHCHaH MogenH.

III. Bakr karopnapu MoaeIiapu:

Bakrtra GOFTHKIMKHM TABCHGIOBYH MOAEILIAP:

— TpeHA (aXOoNd YCHIUM &KW MMM HYKM MaXCYJIOT BaKTIM KaTOpH
MoOJCIUIapH);

— MAaBCYMMIIMK (XOCHJIIOPNMK, MCTEBMOJ, BAMIOTA AIMAIWHYBH
Mojennapu);

— TPEHJ Ba MABCYMHMIUIAK (MaxCynoT HMIUIal 9vKapumi Ba YHHHT
HCTELMOIH MOJIENH);

Harwxanunr Gomka  BakT  JaspiapH  OuwnaH  caHairaH
¥3rapyBuunapra 6oFnuKIurdsu HYoaNoOBYM MOJEIUIAD:

— TAKCHMNAHTaH BAKT JarH Mojen# (capdnaHraH MHBECTHIMANAPHU
KOIL1AIS BAaKTH MOJEINH).

JKOHOMETPHK  Mojeiap  YpraHwnaérraH  obvexrnap €k
XOMHCAIAPHUHT XyCYCHATIAPHHH aKC 3TTHPAZH, MACaNaH:

— WIrapd CH/DKHID BaKTHHHHT XYCYCHATH BaKT KAaTOpJapH
Mojeiiapua GpoimanaHunany (MKTHCOIMIA XOAMCAAp MAKOHIA BA BAKTTa
k¥pa 103 6epaamu);

— kynmab uKTHCOOMH  XomMcanap [AHHAMHMK  MYBO3aHATHHHHT
XyCYCHATH OUp BaKTJH TEHIJIaManap TH3MMHHH €UHINAA KYNIAHKIAIH;

— ¥3rapyBYWJIADHHHT aBBAJITH, XO3HPru Ba OVynaxkak KulMatiapu
HKTHCOIMH XOAMCAHHHT XO3HPIH XOJIATHra TabCHP JTHIN XYCYCHSTH
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aBTOPETPECCHS Ba ABTOKOppENAUHA MoAe/UlapH/a, aJanTvB MPOrHo3
MOJEJNAPHIA aMANTa OLHPHIIAAH;

— HKTMCOAMH XouucaHHHr cababu Ba oxubaTd ypracMpard Bakrra
Kypa Ke4HKHIU (JIar) XyCYCHATH TAKCHMJIAHTaH JIarfii MOJC/IIapAa HAMOEH
6ynanu;

— KYII COHIM HWKTMCOANH XOAMCANAPHHHI [aBPHINIMK XYCYCHATH
MaBCyMHi TApKHOHH KHCMITH BaKT KaTOPJIapH MOJCIUIapHAA YPHH TYTaAH.

DKOHOMETPHK MOJIC/INaLITHPHLILA doiaananunaguras
MabAayMOTAap 2 XMiIra, SbHH MakoH (YpraHuna€rrad oObekT) ra Ba BaKT
Japura kypa 6ynuHanu.

Typnu ofbextnap O¥iinya aiiHan Oup jgaBp (BaKT) YUyH OJIMHIaH
MabyMOT/Iap TYIUIAMH, MacajlaH, MHHTAKa KOPXOHAIAPHHHHI HuINa6
YHKApHII XaXKMH, IaXap KOPXOHAJApH Ba yJapja HUUIOBYH XOA¥MIIAp
COHH.

bHp 00beKTHH TypnH [aspnapAa TaBCH(UIOBYH MabIyMOTIap

TYTUIaMH, MacallaH, HCTEbMON HAPXJIApHHHHT HHIEKCH, CYHITH HwLiapaa
6ang OYiraniap COHM, WHBECTHLMAIAP Ba AJMMH HYKH MaxcyJloT
XaKMIApH.

DKOHOMETPHK MOACIUTALITHPHII 00BeKTH KyTnal Genrwnap Ounan
TascHpnananu. Mogengarn o6vexr Genrunapy y3apo 6ornanran 6ynub, &
HaTHxa (M30XJAaHYBYM ¥3rapysud) PpOJMAa €EKH OMHN (HW30XJIOBYH
y3rapyBad) poJMAa HINTHPOK 3TagH. Xap KaHaafl cuH( >KOHOMCTpPHK
MOOERURUNZ J32apyeduaapyu INApTi¥M paBHINR KylHumarH Typnapra
6y 1uHamH.

IK302en (MycTaKWwi, x) — YNApHHHT KHHMAariapy MOZAENAaH
Talkapuaa 6epunanu.

Inoozen (3pKcu3, y) — YNApHHHT KHHMATNADH MOJEAHHHI HYHJA
AHHKNTAHA[H.

Jlaz (3x30reH EKH DHAOrEH) — OYH/AaH aBBAIIH BAKT JaBpiapy OwiaH
caHacH Ky#Hnans Ba xopH# y3rapysuwiap 6rian tesr 6Ynaau.

Onoundan 6enzunanzan — nar Ba XOpHii 3K30TeH y3rapyBuuiap, nar
3HJIOTEH y3rapyByunap.

Xap 6up cHH} OIKOHOMETPMK MOZENM ONAMHIAH GENTHIaHTaH
y3rapyBYHNapHHHI KMiiMaTnapura Kapab XopHH 3HAOrEH Y3rapyBuunap
KHMaTNapHHA H30X/1allra HYHAUITHPAIraH. MoJe/UTalITHPHII TaHRaHTaH
TAAKHKOT O0BEKTH XaXKMHIra €KH BaKT Y3YHJIMrHra 60of/uK.

Varapysun KMiMaTIapHHHHC COHH EKH TAaHIAll XAKMH MOAEIE
OMHJUTAPHHHHT COHHTa KaparaH/a 6-7 Mapra karta 6yIMmH Kepak.
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DKOHOMETPHK MOAELIAITHPHIU OUp KaTop BazHQanapHH KOMIUIEKC
Tap3fia Xal THUIHM Y3UAa HaMOEH 3TaaH, WYHHHT YuyyH 6yTyH xapaén
Gockuunapra 6ymuHran. byHnait 6ynmu wapTian, GHPOK KOHOMETPHKA
MYTAXaCCHCH XapaKaTHapHHUHT MOXUATHHH TYLIyHUI KMKOHHHH Gepaiy.

1.3. JKOHOMETPHK MOAEJIAITHPHII GocKHUIapH
IKOHOMETPHK MOZEIUIAWITHPHIN GOCKHYIApH KyiMaarniapaan
HGopaT:

I-6ockuy.  TaakukOT MAaKCaAWHHW IHAKNAAHTHPHIN  (TAAKHKOT
00BeKTHHH TaXJH/ KWIMHI, MPOTHO3, PUBOXIAHHIUHHMHT HMMMTAIIMACH,
fomkapys KapopH Ba X.K.), MOJICTHHHT HKTHCOMMI Y3rapyBYHIapHHH
aHHKJIal.

2-6ocKuy. Vpranwiaérran MKTHCODMH XOAMCAHK TAaXJHI KIUTHIL
MojennalTHpHl OourmaHryHra Kajap Mabmym Oynran  axGopoTHH
IIAK/UTAaHTUPHIIL.

3-60ocxuy. UxTHCONMIT MOJCTTHUHT TYPH aHHKJIAHAMH, Y3rapyBYunap
ypTacumarn ¥3apo OOFMMKMMK MaTeMaTHK maa udomananamy,
MOJIEIHHHT JacTnalbky IapTIapy Ba 9eKIoBAapH HOoAAaHATH.

4-60cKuy. 3apyp cTaTHCTHK ax0OpOTNAp TYIUIAHAMIH.

S5-6ockuy. Mopenr  CTATHCTHK  TaX)IMN  KWIHHaAM B3
napaMeTplapHHHHT cudaTH 6axonaHagu.

6-60ckuy. MOJENHHHT XAKMKMHIMIH TCKIIMPHNAAH, Ty3WIraH
MOJENb PCaJi HKTHCOAHI XOMMCara KaH4anuK MOC KeJIHIUH aHHKITAHAIH.

Tabkuanaw no3MMKH, OHpP TAOKHKOT JOHPACHNA XAl STHIATUraH
Bazudanap OOMpacH KaH4YadMK KeHr Oynca, camapanu HaTHXa OJMUI
HMKOHHSATNIAPH LIy HYanHK KaM 6ynaaH.

Tananu noopanap
“IKOHOMETPHKA”, IKOHOMETPHK MoJeNb, IKOHOMETPHK
MOJIC/UTAITHPMIL, IKOHOMETPHK Moleninap cuHH, ¥3rapysuunap
TypJiapH, 3KOHOMETPHK MOJEIUTAIITHPHIN HOCKU4NapH.

Taxkpop.iau y4yH capojuiap

1. “OkoHoMerpHka” dau cudaTnaa. IKOHOMETPHKAHUHT
PUBOXIAHHIL TAPHXH.

2.“DKOHOMETPHKA” fpeIMETH, MaKCa/lH Ba Basubarapu.

3. DKOHOMETPUK MOJACIL — 9JKOHOMETPHK  MOAECIIALITHPHII
MeXaHH3MHHHWHT acocy. Mozgennap cundu.

4. UKTHcOMMil  XOJMCAIAPHH  JKOHOMETPUK  TANKMK  JTHIL/A
MabIyMOT/IAp XHUIAPH Ba Y3rapyByaH TypIapH.

5. DxoHOMETpHK ModeiawTHpuin 6ockudnapu. .
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Tecr
1. “OxoHoMerpuka” TymyHyacura Kaicu Taspud moc kenaan?
P Tymy p

a) 6y xoif Ba BAKTHMHI MyaWsiH IUAPOUTH/AA SJIMH HXTHMOHi-HKTHCOAHH
XOAMCANap Ba XapaHNapHUHT MUKIOPHIi TOMOHHHM YpraHysdH dan;

6) 6y mxTHcoaMii Xomucanap Ba kapaéHnap ¥3apo GOFNTHKIUIHHMHT
MHKJIOpHii Hponacuuu ypranyByu ¢au;

B) Oy Tacoaudwuii XoAHCaTapHUHT YMyMUI KOHYHHSATIAapH Ba raconuduil
OMHIUIAPHHHI TabCHPHHH MHKJIOPHH Oaxonaul ycy/LIapHHH YpraHyB4d

(an.
2. JKOHOMETPHKAHUHT MAKCAIH HHMaZaH ubopar?
a) MKTHCOAMH MablyMOTIApHH AKKON KYpHHHLIAA Hdoganalwy

6) pean uxTHCOAMIH 0OBEKTIAPHA MOIENANITHPHIT BA MUKIOPHA TaXTHll
KHJIWLI YCYJLIAPHHH HIWLIA0 YHKHLL;

B) CTaTHCTHK MaBJYyMOTJIIADHH TYNMAll Ba TypyXIaml Yycy/UIapHHH
Oenrunan;

I} HKTHCOAMII XOAMCATTAPHUHT CH(ATHil UXATINAPUHH YPraHuii.

3. Moneanu TacHudam ~ oy:

a) TAAKHKOT MaKCaJHHH Oe/runam Ba HKTHCOAHH ¥3rapyByH MO Ie/UIapHy
TaHnaur,

6) MOJIe)IHM CTATHCTHK TaXJIMJI KHJIMI BA NAPAMETPJIADHHMHT CH(PATHHH
Haxonaur;

B) 3apyp CTaTHCTHK axGOpOTHH TyTUlaw;

F) IMITHPHK TAXJIH KHITHIIT MaKCa/iHIa JKOHOMETPHK MOJEINTAPHH TY3HIIL.

4. JKOHOMETPHKAHHHI Kaiicu Bazudacy MOJeIHH HapaMeTpiiam
BazudacH xucobiananu?

a) JKOHOMETPHK MOJCIJALITHPHID HATHXanapura Kypa MyaisH
MKTHCOAMH XOAHCANAp Y4YyH MPOTHG3HM TY3WLI Ba TABCHAIApHM HULIab
YHKHLL,
6) Montenuu Ty3um napaMerpaapuan Gaxonai;
B) MOJENb NapaMeTPJapHHHHT Ba YMyMaH MOJENHMHT Y3uHM cHbaTHHH
TEKHIMPHUI;
T) IMIMPUK TAXTHI KHIIKIIL YUY H JKOHOMETPHK MOJIC/UIApHH TY3HIL.
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5. Moaen cudaTuHH aHHKIal — Gy:
a) HWKTUCOAMA MOJECNHWHI TYPMHH aHMKIAll, YHHHT ¥3rapyB4YHIapH
ypracuaary y3apo GOFMHKJIMKHA MaTeMaTHK 1IaKifa Hdoaanan,
6) MOJETHHHT JacTNabKHM IUAPT-LIAPOHTNAPH Ba YEK/IOB/IAPHHH aHHK/IALL;
B) MOJETh MapaMeTpPapMHHHI Ba YMYMaH MOICITHHHT CHQATHHH
TEKLUKPULL,
r) ypranunaérran HKTMCOANH XOQNUCATAPHH Tax/IMA KHITHILIL

6. Ky#inpa cana® yTuaran mogeiap Huugan GHp TeHriamaiu
perpeccHon MoAeJdHM TamJaHr: 1) erkasu6 Oepuiml XaxMHIaH Hapx
mozenu; 2) tanab Ba raking Momeny; 3) TpeHa Ba MaBCYMHITHK MOJENH;
4) wnmnab YHKapUII XAOKMHHHHT HODTa0  vMKapuil  OMHJLIapHra
OOFTHKITHIH MOJEIIH.

a) 2, 4;
6) 1, 4;
B)2,3;
) XaMMacH.

8. Typan obbextiap xakuaa GHp AaBp (BaKT) y4yH OJIHHIraH
MabAYMOTJIAp TYIL1IaMH KaHAa# HomaaHagu?

a) BAKITa Kypa MabJIyMOT/Iap;

6) MakoHra kjpa MabJIyMOT/1ap.

9. “Mycrakmj  y3rapyB4H” TYIWIYHYACHHHHr  ¥XINaNMIMHH
Tanjaanr?

4) DHJAOreH ¥3rapypuH;
6) omu;
B) HATHXQ,

r) 3K30reH Y3rapyByH.



10. OsKatnaHHIl XAPAXKATJAPH YMYMHH  MHMKIODHHHHT
Tacappydaaru  waxcuit  pgapomaara  (x)  Ba  03MK-OBKaT
MaXCYNOTNAPDHHHHT HAPXHTA (P)GOFNHKAUIH  MOJEJHHH KypuO
YHKHHI: y = a9 + aix + azp + & Moaeab cuHPHHH Ba MOJECIAHHHT
yIirapyBYMAApH TYPHHH AHHKJIAHT?

a) OWp TeHrnamMalM pCrpecCHOH MOJCiIb; JHAOICH ¥3rapyBudH —
OBKAT/IaHMILI XapaXXaT/iapH, 3K30FeH Y3rapyBdyu — Tacappydaari maxcHit
napoman,  onAMHAAH  Ocarunanrad y3rapyBdd  —  O3MK-OBKAT
MaxcyJIOTJIapHHUHT HapXH;

6) Oup TeHrIaManM PpErpeccMOH MOAETb;, OSHAOrEH Y3rapyBuM —
OBKAT/IaHHUI Xapa)kaT/IapH, 3K30TeH ¥3rapyByH — Tacappydiaru waxcui
JapoMall Ba O3HK-OBKAT MaxcCyTOTAADUHHHT HapXH,

B) BaKT KaTOPH MOJEJIH; S3HAOTCH ¥3rapyB41H — OBKATIAHHMIL XapaXaTlapH,
faar Y3rapyBuu — tacappydaarn imaxcuifi JapoMajg Ba O3HK-OBKart
MaxcyNOoTIapHHHAHT HApXH.

11. DKOHOMETPHK MOACAIATHPMIN OGOCKHYJADHHHHI TYFpH
H34HJLUTHrHHH TONHHT?

a) MacajaHy Ky#u, afnpHop, napamMeTpain, ax6opor,
HIACHTHQHKALM AL, BEpHHKannaTaL;
6) MacajlaHH KyHuil, anpuop, axbopor, napamerTpnanl,

uaeHTHUKauMsaTan, BepudHKaAsIan;

B) ax60poT, Macananu Kyiuiu, anpuop, napaMerpiau, sepuduKaiHsian,
HISHTAGHKALHAIANL.
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I1 606. XKYOT PET'PECCHS BA KOPPEJIAIIHA

2.1. DyHKUHOHAT BA CTATHCTHK GOFJIHKIMK TYHIyHYAIapH
BA YNaPHHUHT TYpJIapH

Hkrucoamit xoaucanap foAT XHnMa-xuu Oynranm Xonna, ynap
Y3uHMHT y &kH Oy XycycuAT/IapHHM aKC JTTHPYBYM Kynnab Genrunap
6wraH TaBcudnanagu. Yurby Genrinap BakTra Kypa Ba MakoHsa ¥3rapu6
Typagu. Kynuiua Genru (oMua)napHuHr y3rapuiug ¥3apo GornauraH Ba
y3apo wmaptnanrad. Bup wapouTna omunnap ypracuaard OOFIHKRHK
y3Buii (Macanan, coatfai wimnab ydkapHil Ba MW XakW), Gowika
XonaTnapja J3ca OMHANap ypracmiaark OOFNHMKIMK YMyMaH Kysra
TamaHMaiM ExkM kyaa cyct ubonamanagu (Macanad, TanaGanapHMHT
KHHCH Ba YNapHHHTr ¥Y3namrTuHpHwH). benrw (omMun)nap ypracmaaru
GOFMMKIHK KaHYanuk y3Buit Gynca, kabyn kunuHaérraH kapopnap
IIYHYATTMK aHWK Ba TH3UMNAPHH GOLUKAPHIY IIyHYATHK OCOH.

Xoaucanap 6oFMKTUrHHUHT K¥1ab wakinapyu wunsa 6apya bomrka
waksUIapan benrunab 6epyBun cababny GorIaHuMI MyXHM poNTk YiHaHIH.
Cababnunukauur Moxustu OHp Xonucanudr Gowika xoaucara cabab
6y nuumnan (yHu kentupub unkapummmaan) wbopar. Xap xkaunai MyaisaH
6ornanuuia 6up Genrumap 6owKamapHra TahCHp 3TYBYM Ba YJIApHUHT
y3rapuwnnu 6enrnnab 6epyrun omuiap cubaruaa, 6owxa Genrunap aca
ymfy OMWIIAp TARCHPHMHHHT HATHXacH CH}aTHIa HMIOTHPOK D3TalH.
bomkava aiitranaa, 6up Genrwrap cababru, Gomkamapn 3ca okHbaTHH
y3una Hamolu stagn. Oxubaruu TtaBcudioBud Oenrunap, HaTHXKATH
(3pkcu3) Genrwnap (y u3oxJaHyB4dM Y3rapypumnap) naeb, cabGabHu
TaBcudoBun Genrwnap sca omwiru (Myctakun) Genrunap (x M30X70BYH
y3rapysumnap) ne6 HomnaHazau.

Xonmucanap Ba ynapHUHT GenrwiapH ypracHaard GOPMTMKIMKHHHT
HKKHMTa TYPH MaBXYI: @yHxyuonan, €KW KaTbuil NeTepMHHALMATAHTaH
Gormuxiuk (Macanan, OMp HIIYHra TYEPH KCNaguraH Maxcynor umuiab
YHKAPHII XAKMHHHHIT WIa0 YMKapwiraH MaxcyloT XaXMHra Ba
HUIMHTAp CcOHMra OOFNMKIATM) Ba cmamucmux, €xyd CTOX4CTHK
IETepMHHALUSIIAHTaH OOFTHKIN (MacanaH, MeXHaT YHyMJODJIHTH OuwnaH
MaxcyJIOoT GHPHTHHUHT TAHHAPXH YPTaCHIArH GOFTHKINK).

Dynkyuonan 6o:rukiIuK — 6y yHAa x MyCTaKWI ¥3rapyBUHHHHT Xap
6up KMAMATHIA y 3pKCH3 Y3rapyBYHHUHT aHUK Genrunanrad KHiMaTu Moc
KeJiagurad 60oFnaHuuL
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OyukuuoHan GOFMHKIMK Kynmuuua Tabunid ¢annapna yupaiinu.
Bynnaii Oormauvuuiap HXTHMOWH TypMyIUAa, XycycaH MKTHCOAMH
})apa&H1apaa KaMpoK Ky3aTHIIAJIH.

Wxrumonii-uxrucoquil xoaucanap 1y OwiaH TaBcHGIIaHATHKH,
yiiapra MyXuM oMusitap 6unan 6up Katopna kymmab 6omka oMunnap, ury
Kymiagad Tacoguduit omuuiap taveup kypearanu. Iy mysocabar 6unan
MaBxya Gormuink Oy epaa ¢yHkudoHnan Oornanuuwiapaard kabu xap
6up anoxuaa xonaraa, 6ankH (akat Kyn COHNM Ky3aTHiunapaa “yMyMas
onrawjia Ba Ypraya Japakana” HamoéH Oymamu. Maskyp xonaraa
cmamucmuxk bo2nuK UK Xakuaa cy3 6opaau.

Cmamucmuk 60:1uKaux x MyCTaKWT Y3rapyBUMHMHT Xap Oup
KMIMaTHIA ¥ 3PKCH3 §3rapyBYMHHHT KYI1a0 KUWMATAapH MOC Kelaauran
Goraanum, 6yHga y aiiHaH KaHaka KMAMAaTHH KaOynl KHAHLIKM ONAMHAAH
MabJTyM 3Mac.

Craructik  GOFNMKIMKHMHT  alloxMAa XonmatH cubaruma Kop-
peiAusoH OOFTHKIMK MIITHPOK 3TAIH.

Koppenayuon 6ozrukaux — x MyCTaKWl Y3rapyBUssHUHI Xap Oup
KHAMATHra y I3PKCH3 Y3rapyBYHHMHI MYaHsH Mamemamux Kymuuiu
(Ypmaua Kuimamu) Moc kenanurad GorFmaHul,

KoppensaiuoH 6ornaHuw «TyaHKcH3» 6ornukmk 6¥nub, y xap 6up
anoxuia Xxonatha aMac, Oanku aH4a kyn Xonarnapaa ¢akar yprada
KaTTaIMKiIapJa HaMoéH 6ynanu.

Mabymkd, MacajgaH, XOAMMHHHF MaNakacy OIIMINM MEXHAaT
YHYMIOPNUCHHMHT OomHIIMra onub xenaad. by xon kynm xonatnapaa y3
TaCAHFMHH TONMAAH Ba aifHaH OMp Xuna xapaéH Ounad Ganx Gynran 6up
TOH(ANArH MKKH EKM yH/IaH Kyn HIMYHIA GHp XHIT MeXHAT YHYMIODIHIH
6¥nummiy  aHrnatMaiad. MexuaT YHyMIOPAHTH JapaXkajlapH Ba Hil
MaxcyJuiapH, kaMm 0ynca-aa, dapx Kunaa, 4yHxd Oynaai uuiapia uiw
CTXM, JACTFOXHHHT TEXHHK XOJIaTH, CANOMAaTIMIHHWHI XOJaTH Ba
X0Ka30J1ap Typau4a O mHuIN MyMKUH.

Bynnan kenn6 uukanuku, cratuctak formukauk 6y anoxuna 6utra
AMFUHAMHUMAT 3MAac, 61kH y 6y TyH HHFHHAMHUHI XOCCacH XHcoOnanasu.

dynkuonan GornMKIMK  xamma  BakT  Qopmynanap  Ounad
nboaananamu, 6y kynpok aHuk ¢annap (MatemaTHka, QM3HMKa)ra Xxoc.
Wurunaunnur 6apua Gupnukmapu Gup xun Kyu GunaH HaMoEH 6Ynaam.
T§nuk Ba aHMK xMcobnaHa/au, yyHKH ojatia bapya oMHIap pyHxaTH Ra
YNApHHHT menzaava KypuHuwiuddeu Y3rapyBUHra TabCHpP I3THIN MeXa-
HU3MH MABJIYM.
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Koppensupion  GOFIMKIHK -  OMHIINADHHHT  XHJIMa-XHJUIHTH,
yAapHHHr  ¥3apo OOFNMHKTAITH  Ba Kapama-KapIuM  Xapakatinap y
y3rapyBUHHHHT KEHI BAPHAHTIAp/AA Y3rapuIUHHH KENTHpHO YHKapaam.
Anoxuaa Xonarnapaa 3Mac, Oanke Kyn xonatinapaa HamoéH 6¥nanu Ba
YHH YpraHuil y4yH OMMasui Ky3aTysnap Tamal0 KHIHHaad. X Ba y
y3rapysuwiap ypracuuard OOFIHKIHMK TYJIHKcu3 GyianO, dakar ypraua
KaTTalMKI1apAa HaMoEH 6y naau.

Xapakat #HyHanMiomra Kapab QyHKUHOHan Ba KOPPE/LHOH
OOFAHMKIMK TYFpPHIAH-TYFPH BAa TecKapH Typiapra Gynuxamn. Tyrpunas-
TY¥pH QYHKUMOHAI Ba KOppemiuHOH GoRMKiMK, OyHia oMwuiH Oenru
KMAMATJIApUHAHI OPTHIIM (KamaiuimM) OHnaH HaTmkamH OGearHHHHD
oprviiy (kamaiiMmu) 103 6cpanu. Teckapu GOFIHMKINK QYHKUHOHan Ba
KOppENAUHOH OMH/UTH Ocird KHAMATJapHHHHT OPTHLIK (KaMaiHIIH)
6unaH HaTHXANH OMWIHMHI KaMaHuu (opruim) 103 6epamu. Taxaunuit
Hpojara kypa GOFAHKINK TYFPH YH3HUKTH (UH3HKIH) Ba OIPH THIHKTH
(4u3MKCH3) OYIINILH MYMKHH.

Tyrpu uM3HKIH (YHKUMOHAT Ba KOPPEIALUMOH OOFNHKIHK — OMKI
MHKJODHHHHI OpPTHINIM OMnaH HATHXKaBHH OMMN MHKAODUHHHI Oup
Mebépaa opTHlI (EKH KaMaiHiIH) 103 Oepaau (TYFpH YH3HK TEHIJIaMacH
6wnan udopanavagy). DrpH YM3HKIH QYHKIMOHANT Ba KOPPEJWLHOH
COFNMHKIMK OMWIT MHKJOPHHHHT OpTHIIH OHNaH HaTHWXKaBHA OMHN
MHKIOPHHHHT OPTUIUH (EKHM KaMaiuiud) 6up Mebépaa 103 bGepMmaiian (3rpu
YM3HKIap TEHrnamanapy OunaH nonanaHanu).

Mogenra KMpHTHITaH OMHJUIADHHHI COHHMra Kapal KoppesslHOH
BoFmKHIUIap GHp OMHJITH Ba KYTI OMHIUTH OOFHMKIHIUIapTa Gy IHHARH.

Bup omunau (wcygpm) xoppensyuon bozruxnuxiap 6mp 6enrn—
oMWt OHmTaH HaTHXaBuii oMun Vpracuparn OGormukauk  (Gomka
OMHJUIADHMHI TAbCHPH MaBXyMJlauiranjga) xucobnaHagn. Kym omuiiu
(Kyniux) Koppenayuon boziuKauxaap sca Oup Heda omuiap (G6enrunap)
Ounan HatHXasui oMHN (OenrH) ypracHaard OGOFIHKIHK (OMHINAap
Oupramuxzaa, sHHH OMp BAKTHHHI ¥3WIa Ba §3apo OGOFIMKIAKIA TabCHp
Kypcaraau).

Koppemiunon OGOFNMMKIMK KOpperayuoKn 8a pezpeccuon maxaii
ycyiinapu €épaaMra TaakHK ITHIaIH.

2.2. KoppeJsillHOH Ba PerpeccHOH TAXAHI
Koppenauuon-perpecciod  taxymn  Gockuuma-6ockuy  Mya#sH
MaHTHKHH KETMA-KCT/IHMKJA YTKasuWmaJH Ba y KyHuaarH OockH4iapjia
aMaira OLUMPHIIaH:
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1. Xoaucanapsy JacTiaOKH TaxJIH1 KMIHI Ba YOy xoadcanapin
tacuioBan oMunnap (Genrmnap) ypracugard ¥3apo GOFNHKIMKiIAp
na#no 6y nHIIHHAHT cabalIapHHA aHHKIIAIL.

2. OMWIMapHU TabCHP JTyBYH Ba HATHXaBHH OMH/INapra Oynuiu
Xamja yNapHH KOppeslHOH-PErPECCHOR MOJE/Iapia KHPHTHII HYKTaH
HazapuaaH TaAKHK 3THII YYyH 3HI MyXHM OMHJUIApHH Tarjiaul.

3. Xyt xoppensuus kod3QPQPUUHEHTNADU MATPHLACHHH TY3HII Ba
KOPPE/IAUHOH-PETPECCHOH  MOACIIAD  OMHJUIADHHH  TYPYXJIRLUHMHT
JXTHMOJI TYTH/ITaH BapHaHTIapHHH Gaxosaid,

4. Perpeccus TeHIiaMacH makiMHu gqactiabxu 6axonaum.

5. Perpeccus TCHIJIAaMaCHHH €YHUI, perpeccHs kodQpOHIHEHTIapHHH
xMcoGnaw Ba ynapHHHI MabHOCHHH TAJKHH THLLL

6. HatvkaBuif OMMNHHHT  HasapHH  )KMXarAaH  KyTHiaérraH
(perpeccus TeHrnamacH O¥ivya TaxKpopHH YHKAPMAraH) KMHMAaTIapHHM
XKco61ab YHKHLL.

7. YMyMHi{, OMH/UIM Ba KOJAMK JHMCIEPCHAIApHHM aHHKIAW Ba
KHECHA TaxXJMI KMAHMIL, PErpecCHOH MOJCIra KHPHTHIral OMMUIap
ypracuaars OCOFNUKIHKHHHT 3UWIMTHHH 6axonai.

8. Moaenuunr cudaruHy yMmymuit 6axonawn, MyXum Oynmaran
OMHJIIapHH 4HKapuO Tauutams (EKM KyLWIMMYa OMMINADHH KMPHTHUI),
MOJIEJIHY TY3HIL, AbHHU 1-7-OaHulapHH Takpopnanl.

9. Perpeccus TeHraamMacH [apaMeTpapHHHII  HILOHWIMIIHIHHH
cratcTMK Gaxonawi, QyHKUMAHHMI perpeccHs TeHrinamacu O6yiuva
Ha3apHi KMXaTAaH KyTHIAETraH KHAMATIapH YUYH HUIOHY YerapajlapHHH
TY3HIIL.

10. TaxamnaH kemu6 YHKAAHTaH aMaTHi Xy10ca KHIIHILL

V3rapyBun x BApHALMACHHHHT ) ¥3rapyBYHIa TabCHPHHH KYpHO
YHKYBYH XaMaa OHp OMHILIH KOPPERAYUOH BA PePECCUON MANAUIRU
§3H1a HAMOEH ITYBYH XKY(DT UH3UKIH KOPPeARYUA SKOHOMETPUKAAA JHT
YyKyp HIIa0 YHKHIraH MEeTOXONOrHA xucoblananu Ba y OMp OMHIUIM
KOPPEIAIHOH Ba PErpecCHOH TaX/IHIHH HAMOEH 3TalH.

Koppeasiudon Taxana TtymyHwacH. Koppeasuwon Ttaxuma —
MaTeMaTHK CTaTHCTMKAHHHI Tacoau¢Mil KaTTajauMikiap ypracuaard ¥3apo
Oormuiiakiapuiy  ypranuwra Oarmwnanran 6ynumH.  KoppensuuoH
TaxJMJI Ky3aTyBiap MabIyMOTJIApHHH Tacondui Ba Kynm ¥I4amim
HopMan KOHYH OyHuva TakcWMnaHraH 6ol HHUFMHAMIAH TaHNaHWraH
MabJIyMoTnap fe6 xucobnam MyMKHH 6¥1ran Xonnapaa KyniaH1iaau.

Koppenauuon  Taximwn  MKkuta OMHI  ypTacuaard  (ky®t
60orIIMKINKAa) XaMua HaTHxaByH omuinap Ouwnan Oowka Ky OMHnap
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ypracugarn (Kyn oMWUIH GOFIMKNHKAA) OOFNMKIHKHHHT 3WYJIHTHHH
MHKIOPHH XKHXATHHH allHKIamAad Hoopar.

Koppensuna - Ttaconuduil karranukiap ypracuaarH yHaa
TacomMdHil  KaTTanHknapiaH OMPHHHHI  ¥3rapuiud  GOLIKACHHHHT
MaTEMaTHK KYTHIIH ¥3rapHiimra oiu6 kexyB4H CTATHCTHK GOTJIHIJTHK.

Koppenmaums xydr, xycycuii Ba kynnuk koppensuusia 6yiMHaau Ba
ynlap koppensuus BapuaHtiapn 6yan6 xucobnanaau.

XKydt koppenAuus — HKKATa oMM (HaTHXkaBHH OMHILIAp EKu
MKKHTa OMHII) YpTacHarn GOFIHKIMK.

Xycycuii koppeisinpa — 6ouIKa OMHIUIAPHUHT KaTbuii 6eiirunanran
KMHMarHAa HaTwkand oMy Ownan OMTTa OMHI €KM HMKKMTa OMHI
ypracugaru GOFIMKIHK.

Kynank koppemsumacH — HaTxaBU¥E OMMA Ba TaAKMKOTra
KHPHTH/INaH HKKHTA EKH YHAAH KYII OMHIINap ypracuaarn OOFTHKIHK.

BOFIMKITHKHUHT  3HMIHTHHA MHKIOPHH KHXaT/AaH KOppenALHs
ko3(phuuuentnapy  kuimatd  Gwian  udonmanasagu.  Koppemauus
ko3bQuuHeapy KMAMATHHH TOIMW X, Ba y; OMWUIApH AKKa
TapTHOarn KHiMariapd yJapHHHr X Ba ) Ypraua KHHMATIIapHAaH
OFHIINAPH KYNMaHTMAaCHHHHT HHFMHANCHIA aCOC/TAHTaH:

n
D=0 0P
i=1
Ywby xaTtandk n Ky3aTysjiap COHHra OYNMHHJAM Ba MHKKaH HAaTHXKa
kosapuayun pe6 Homnanagd. Y MKkM  O€NrH  BapHAHMACHHHHT
60FnaHraHIMIHHA TascHaaiaM Ba WKkuTa Tacoaudui yIrapyB4d y3apo
TabCUPUHUHT CTATHCTHK ¥NYaMHUHH ¥3u1a HaMolH 3Taad. KoBapnauusxu
aHUK/Tam $opMynacH KyWHaard KypHHHILTa dra:

> (x, =Xy, ~ )
Cov(y,x)="4+—n——

n
6y epna: n — TaAKYMK JTHNAETTaH Ky3aTyBIApHUHT YMYMHil COHH;

X; — MYCTaKHJ Y3rapyBUMHHHY | KuiiMatd (i= 1,2, ..., n);

Yi— DPKCH3 Y3rapyBYHHHHT | KHiMaTH (i = 1, 2, ..., n);

X — MYCTakun y3rapyBYMHHMHI ypradya KMAMaTH Ba y KyHujard
¢dopmyna 6Viinua anviasanu:

X =—) X
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¥ — JPKCH3 ¥3rapyBUMHMHI ypTaia KuiMaTu Ba ywOy y3rapysyu

Ky#uaard popMyia 6yiAnya aHHKaHa[K:
V==>

TyrpraaH-Tyrpu  OOFTMKIMK MaBXyJl XONIap/ia X HHHT XarTa
KHAMATIAPM y HMHP KaTTa KHAMamiapura MOC KEAMIM Kepak, ¥3
HasGaruaa, (x;, —x) Ba (y; —V) dapknapu Mycbar 6¥anu.

X BAa y HMHI KHYMK KHIMATnapH y4yd ywby dapinap maHuii
Oynanu, ynapHuHr kynaiitmMacu sca mycbar 6¥namu. Jemak, TyrpuaaH-
TYFpH GOFNMKIIMKAA KOBapHalui MycbaT kuiiMaT 6¥naan.

Teckapu GOFMMKIMK MaBxyn xowmapaa (x; —X)sa (7 —V)
dapknaps Typau OGenarwiapra sra 6ynamu (x HHHI KaTTa KHifMaTnapH y
HHHI KHYMK KMHAMaT/Iapura Moc KenaaH Ba akcHHya). Huxosr, 6ornukink
maBxya Oynmaran xommapaa (X; —X)sa (y, —V) ¢apkiapuHusr
Genrmnapu TapruGeus OYmamw, kyumm yorwma (x; —x) sa (y, —¥)
Mad(Hii Ba MycGaT kynaiTManapH ¥3apo KymHO olHHaIH Ba KOBapHaLMA
HOJIra AKHH 6¥nanu.

KoBapuauus MHUKIOpH X Ba y OMHJUIAPHHHHI Kynamura OGOFIHK.
BoFnuKnuKHUHT HUCOMH TaBcHdura sra Oynul yyyH KOBapWalus
g, 8d¢, Oenrwiap ypraua KBaZpaTHK (apkIapHHHHT KYnalTMacHra TeHr
6ynran sHr karra Kuiimatdra OYnaunanu. Hatuxana koppersayusnunz
YU3UKAM Ko3(hgunuenmuza dra 6¥nuHAIM.

KoppenauusaHuHr 4M3KKiIH Ko3¢duuueHTH ¢opMyiacH Kyiuaarud
¢dopmyna Ouiiay TonuUIAIM:

6y epua o, Ba O, — TacoAudduii KaTTAIMKIAP x Ba Y HHUHI Ypraya
apudmeTHK Qapku. Ynap KyHuaaru GopMynanap 6yiinda aHHK/IaHAIMU:

Koppenauuanuar ymsuknn  (ky¢r) kodPHUMEHTHHH XHcobiam
Y4yH sHa KyHHaaru ¢popMynanapaaH GodaaiaHHII My MKHH:
)

F-EF



Oy epaa Xy— HKKMTa KaTTAIMKHUHr Ypraya apubMeTHK
kynaiT™MacH. Y Kyinaard dopmyna 6yiiuda aHukaHaau:

X == X

Z":(xi -;)(}’i -y
il

3 x-S, -
il il

nixiyi _ixiiyi
izl

iz] i=l

3) rn=

n

nl";xf—(zxf)z ,‘;y’z—(gyi)l |

1

Koppenauus koddpduuments -1 jgas +1 raua kuilmarau kabyn
kuiaad. KoodduumentHuHr  MycGar  KuiiMatd  TYFpuaaH-TYFpH
OOFMMKNTHKHMHr, MaHQHH KkufiMaTh dca TeckapH OOFNIHKIMKHHHT
MaBXyUIHrHAal jJanonar OGepagu. Arap r,, = +1 6ynca, koppensauuod
OOFNHKINIMK YM3HKIH QyHKUHOHAT GoFnUKIMK Ounan npoaananamu. Arap
rx = 0 6Ynca, 4M3HKIN xoppelsuHoH OOFNMKIMK MaBXya 3Mmac 1e6
XHCoONaHaH.

Koppensamisa kooddhulHeHTH ryy, OMANNAp Ypracuaard G0FMKIHKHH
cudar xuxaTian tabcHdaiig:

1. Arap 1y A pad /+0,3/ opanuruna 6yica, oMwUIap ypracnmary
GOFMMKINK MaBKy [ IMACUIHHY KYpcaTaH.

2. Arap rq /+0,3/ naun /+0,5/ opanuruaa 6ynca, oMuniap jpracuaaru
6oFMHKIHK 3aHd XHcobnanamu.

3. Arap ryy /£0,5/ nau /+0,7/ opanurina 6ynca, oMumnap jpracunaru
GormyIUTHK Gup MapoM/Ia IKaHIHrMHH TaBcuGainy.

4. Arap ry, /£0,7/ man /+1,0/ opanurnga 6ynca, oMHINap pracKHAart
GOFMTHKNHK Kyunu xucobiaHaau.

Koppenauns xoddpduimentnapn CTaTHCTHK KaTTaiHMKiap cHdaTHia
HIMIOHYTWITHK HYKTaH Ha3apHIaH TaXJIHi KHIWHAM Ba GaxonaHanu. By my
fwiaH H30XJ1aHANHKH, Ky3aTyBJapHHHI Xap KaHaai Tynnamu afnpum
TAHJAWHY ¥3u0a HaMOEH 3Tajd, AEMaK, TaHmaw acocupa xucobnab
YHKMAIaH Xap KanAad KYpCaTKHYHMHI KHAMATH XakvKui KuiAMar
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cuariaa KYpHO YHKHIHILM MYMKHH 5Mac, 6aIKH YHHHT 03MH EKH KYTIMH
aHHK OaxocH xucobnanamd. Uy mywocabar Gunan kypcaTkuwiapuHHr
aXaMHSATIHINTH (MyXHMIJIUIH)HH TEKUIMPHULI 33pypaTH Naiio 6¥naau.
Koppensuua ko>bPHUMEHTHHHHT aXaMHUATIHIMIHE (MyXHMIIMTH)HH
baxonaw ydyH Cmeiodenmiune HOpMan Me3oHHaH (apk KuTyBYH (-
TAKCHMJIALIA KYJUIAHHIIQAMIAH | Me30HU (t-crmamucmuxa) KYUIan|iIaam.
ByHna 1, HUHT Hosra TeHrmury, SsHu Hy o 1 = 0 xakugaru ¢apaz (Ho)
HITapH CypWIIaZu Ba TEKLWMPWIAAW. Arap r,, HOMIMMH Xakuaaru (apas
Kaby.1 KWJIHHMAca, y XON/ia Koppensums KOdPPUUHEHTH axaMUSTIH 1eb,
y3rapysuunap ypracugart 60FIHKIMK 3ca MyXuM 1eb IBTHPOQ ITUIAAH.
CToloNeHTHHAT f - Me30HMHM xucobnam dopMynacH Ky#Huaaru

KYPHHMILTA 31a;
PR L k-1
we ~ 'y 2 .
l-r,

6y epra k — Mozenra KHpHTHITaH OMHJUTap COHH.

Ymby ¢ Me30HHUHN KHIfMaTH YHMHT loy XaABal KMAMATH OHTaH
TaKKOCJIaHAH, 6y epaa a — 6epraran (MasTyM) aXaMHATIHIHK J3paXKacH
(omataa 0,05 éxu 0,01 ra Teur ne6 kabyn kumunamgM); v = (n -k — 1) —
IPKHHIIMK A3PaXaTAPHHHHT COHH.

Arap t > 1y, TEHICH3NMHIH OGaxapwica, y XOJda KOppesums
KOOQOHUHEHTHHHHT KMiiMaTH aXaMHSTIH, Ae6 TaH ONMHANH, AHHH
KoppenauHs Ko3QGHUIMEHTHHUHT HOJITa TEHMIATHHM TAC/IMKJIOBYH (apa3
HHKOD I3THIAaAM Ba TAIKMK ITHIAETraH Y3rapyBuHIap YPTacuaa XMIIC
CTaTHCTHK ¥3ap0 GOFIHMKITHK MABXY[ JeraH Xyaocara KetHHaIu.

Koppensupauuar  un3ukiy  xoddoduumentunst  Ouiran  Xxonua
OdemepMuUHAYUAHURZ HCyPm KOIPPuyuenmunu aHAKIAL MYMKHH, Y 1)
HH ¥3H/1a HAMOEH 3TaH.

Jlemepmunayuanunz ncydm xoypduyuenmu r’y y yirapyrum
BAPHALMACHHUHI KaHAKA YJyWH MOJENa XHcoOra ONMHIAHITMTHHH Ba
yuby ynyls yHra x y3rapyBYMHMHT TabCHpH OWJaH IIApTIaHraH/IHTHHH
KypcatajH.

PerpeccHon  TAXTHAHMHr  MOXHATH. PerpeccHoH  Taxnun
SOFMHKIMKHMAT YHAA HATIKABHIL OMWIHANT Y3rapuinu 6up éxu 6up neua
OMHJUIADHUHI TabCHPH OWAAH UIAPTNAHTaH, HATHXABUH OMMIITa TabCHP
Kypcarysun Gowika bapya oMuIap KYrUTMI'M 3cCa [OHMHH Ba ypTaya
KMHMaT cudaruaa Kabyn KWIMHAOMIAH TaxXJTMIHA WAKIKHA aRKKIaLIaH
ubopar.
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PerpeccHoH TaxqHMIHMHI Makcajy — HaTHXKaBHH OMMJI LIAPTIH
ypTaua KHHMATHHHHT OMHINH Genrunapra gyuxyuonan bozruxaueunu
b6axonawpnan ubopar. PerpeccHoH TaxJMJIHMHI acOCHH OMMIH WUIYHARH
HbopaTk, $pakaT HaTHKaBHil OMHJI TAKCHMJIALUHUHT HOPMAJI KOHYHHIA,
TabCHp 3TYBYHM OMHUIAp  3Ca TAKCHMIIAIUHWHI HMXTHEPHH KOHYHHra
6yiicynaan. Bynua perpeccuon taxyuwa natuxka (y) Ba oMWuaap (x;)
ypracuparn cabab-okuOaT OOFMUKIMKHHHT MaBXY/UIMTH  ONJAMHJAH
Haszap/a TyTHNAH.

Perpeccus Tenrnamacm EkM  MXKTHMOHI-MKTHCOAMH XoZHcalap
GorimkaHK Moaeiu Kyiuaaru oyHkuus OunaH npoganaHaan:

Dy, =f(x).

bynma xydr perpeccus: nHatwxasuil Ba Ourra oMHMA ypracHaaru
OormuKNMKHM TaBcudraiiin.

2)}_)x = f(x,X5000X, ).

6y epna k — oMuIap COHU.

ByHna xyrumk perpeccusicu Maxxy/ 6Ynnb, y HaTHXaBHii OMHI { y)
GuaH HKKH Ba YH/IaH KYTI OMHJT YpTacujaru GOFTHKJIMKHY TaBcudIaian.

Tenrnama yuu Ty3uillIa maiabrapea amMall KWIHHTaH TAKAMpAA pean
MOJCIUIRAIITHPHITAAMIAH X0Hca EKM JKapaHTa Moc Keraou.

Perpecccus tedriamacund Ty3uwra HucbaraH Ky#ujard tanabnap
Ky#unaan.

1) bomnanruy MabnyMorinap HurMHIHCH OHp xun OynHiuid Ba
MaTCMaTHK JKMXaTaaH Y3mykcus OyHkuusnap OwiaH TabpHbnaHHIIH
Kepax.

2) AHYa Karra XaKMJIarH TaAKHK OJTHAAMIaH TAWIAHran
HHPHHIMHHHT MABXY JUTHTH.

MozeanamTHpriaaurad XO/IHCAHUHT cabal-oxubariu
OOFNMMKIMKIapHYKHr Gup €kH Oup Heda TeHrnamanap Ounan Tabpudnam
MYMKHHJTHTH.

3) Xoamcanap Ba kapalumap ¥pracupard cababnu-oxkubariiu
GOrIMKIHKIApHH, HMKOH Kaaap, GOFMMK/IMKHHHT YHM3HKIH (EKH YH3HKIH
X0/1aTra KeATHPUIAAUTaH) wakn 6unan Tabpudnail JO3HM.

4) Mogens napaMeTprapura HucGaTaH MHKIOPHH YEKJIOBIAPHUHT
MaBXXyJl JMACJIHIH.
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5) OMuanapHuHr MUKIOPHH HdoaacH.

6) Yprannnaguran oGvexTnap HMFHHIMCHHHHI Xy[yIMi Ba BaKT
TapKHOHHHHT JOHMHILUTHTH.

XoaucamapHMHr ¥3apo OOFNMKIMIH  MOJEINIADHHH  Ha3apHiH
KUXaTJaH acocnaly MyaHsH IapTiapra aMajJl KHIHII  OpKanH
TabMHMHIAHAAHN. Y TaDHMHT XKyMAacHra Ky HuJaruiap Kupagm:

-Oapya oMMIap Ba YNAapHHHT OHpranMkia TaKCHMJIAHHILH
TaKCHMJIAILHUHT HOPMaN KOHYHHIa 6¥HCyHHIIN Kepak;

-MOJACNIAIITHPWIAETTaH  OMHJI  JHCMEPCHACH OMHIap Ba
KMAMaTnapu y3raprad TakQHpAa XaMMa BakT ROMMMiT OVJIHO Komuuu
NO3HM;

-aJIoXHJa Ky3aTHUUIAp MyCTaKw! OYIHINM Kepak, AbHH j Ky3aTHOLIa
OJIMHraH HaTWXaNap aBBalirM HaTHXanap Gunan GorjlaHMarad OYTHIIN Ba
KeilHHIY Ky3aTHIUIAap Xaxuaard ax60poTHH ¥3Maa MyXkaccaMm 3TMACIUTH,
UIYHHHT/IEK ylapra TabCHP 3TMACITATH 1apKop.

boaruxnux waxiu ya3MKTH QyHKIMA OHnaH xaM (TYFpy TeHTama),
YH3MKCH3 QyHKUMAnap OwnaH xam (Typiau TapTHOIap NONHHOMIIApH,
runepbona, papaxanu ¢yHknus Ba 6.) uponananuum mymxuud. Benrnnap
ypracunarn GOFNMKIMK URAKIMHH udojanall y4yH @yHKkyusnapHu
mannaw 6Mp Heda GockMYa Kkeyaau: rpadux, MaHTHKME HKTHCOAMIA
Xamaa IMIHPHK MAabIYMOTJIAPHHHI  Ha3apHid  MabJiyMOT/Iapra
SKUHJIMTHHH MaTEMaTHK TEKIIAPHILL

Kynurya xoppensunon GoFHKINK wakinHu Hpopainam yqyH Oup
BAKTHHHI ¥3upa OMp Heya QyHKUMA MOC Kejanu, WYHHHT YYyH
GOFMUKIHK WaKINHK udoaanaml yIyH QyHKUMATAPHH MYKOOMN acocnaa
TaHJIAlIHH AKYHHH acocnarad MabKy.

PerpecCHAHMHI" YH3UKIH IIAKIM TYUYHHU, TATKUH 3THII Ba XUCO6-
KHTO01ap TEXHHKACH HYKTAM Ha3apH/iaH 3HT OJIMH WaK1 XucoGnaHaiu.

Yusuiu )Ky(T perpeccus TEHTIaMacH YMYMHH XOnja KyWuaaru
KYpHHHLITa Jra:

> =a, —a,x; — &,

i

Oy epaa
ag, a) — MOJieNb NapaMeTpapH;
& —1acopuduH KaTTATHK (KOIUHK MHKAODH).
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Yusuknu xy T perpecchs MoJeNH MapaMeTpIapHHUHT Ma3MyHH:

@y — PerpeccHOH TEHrNAaMAHHHT 3pKHH KO3DHULHEHTH (AB30CH).
Uxruconuii ManHOTa Jra aMac Ba, arap oMui x = 0 OVnca, y HaTwxaBuii
OMMITHHHT GeIrd KNMMaTHHU KypcaTaay.

a; - perpeccus Kod(pduumenTH, arap x y3rapysdum Oup ¥nuos
OMpIMrUra OLIMpHACA, y HATWXKABUM OMHI YpTaya Kawya MHKIOpra
y3rapuwimny  kypcaragu.  Perpeccus  koddduumentaarn  Henru
GOrMHMKITMKHMHT HYHamiuunmn Kypearaqu: a; > 0 6ynrannna — GoFnMKIuK
TyEpH; a; < 0 6¥nranuaa — GOFAMKITHK TECKapH.

& — MYCTaKHJI, HOpMaJT TaKCUMIIQHTaH TacoAHHIT KaTTaMK, HO/LTH
mareMaTHK KyTHILK (M: = 0) Ba nouMnii aucnepeusni (D . = 62) KONAMK
¥ HHHT ¥3rapuuM X HUHT ¥3rapuiii OMnad HOaHHK TabpHIaHUIIMHK aKC
3TTHpaNM, YyHKHM ymby monenaa xucobra ondHMaran Golika OoMmuinap
XaM HLITHPOK TalH.

ap Ba a; MOACTHHMHI NApaMeTpiapuHu Oaxonawn 3Hz  xuwuk
keadpamnap ycyau OMNaH amaira OWMpHIaaM. DHr KHYMK KBaapariap
YCYJAMHUHT MOXMSATH WIyHJaH ubopatku, Mogennap (ap Ba a))
napaMeTpNapHHHHT  yjapia )y, HamTWkaBuik  OMWI  amanjark

a

KHIUMATIADHHUHT y; perpeccus TeHriaamacd Oyiinua xucobnab unkuira
KHAMAaTIap/iaH OFMLLIAPH  KRAAPATNAPMHUHI HHFUIINCH JHI KHYHK
O¥naanranu TOMHNAH, AHHA:

Z(Yi -y’ = Z(yi —a, _alxi)z — min
] i

Our KUYHK KBajpariap ycynu Ounan udsuxnd xydt perpeccus
NapaMeTpUHH TONMII YYYH HOPMAN TEHCNaMaiap TH3MMH KyHHIard
KYpHHMIIIra 3ra:

n n n " ”
2
na, +alzxi = Z)’i ; “ozxi +aizxi =ZX,-,V,- .
i=t [ i1 it il
g Ba a; TAPAMETP:IAPUHMHT KHIUMATHHH AHUKAAID Y4yH hopMynanap
L) - -
Z(x,' —X)()’.- —X)
_ iml

a, = - .
Z (X,- e ;)2 ’
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Tapkuk sTHnaérran kypcatkuunap OupnuknapuHusnr 6up-Oupunax
tbapx kuaMiH Tydaind @; napaMerpAaH OMHIIHMHT HATHXaBHH OMM
Genrura TancHpuHM Oemocuta baxonam yuyH ¢olizananub 6¥nmaiinm.
Ymby Makcamiapaa 3acTHKIHK KodpduuueHTH Ba 6era-KodPpdHUHEHT
xucobnab  uMxMnagM. OnacTMKINK  KO3DOUUMEHTHHH  aHHKIaml
dbopmynacu Kyiuaaruya:

X
3}« =a,—,
y
Anactukimk ko3¢ PuuMeHTH x oMun Oup ¢omsra yIrapraHiaa y
HaTHXaBHH oMM Kanya ¢ousra VarapummuHd Kkypcaragd. bBera-
k03(ppHUHEeHTHH aHUKAall GopMyacH:
(e
B.=a—+
o,
6y epaa o, Ba 6, — x Ba y TacOAMDMH KATTAIHKNAPHUHT YPTaua KBAAPATHK
OFHIITApH.
bera-ko3pduuMeHT OMMAM Y3HHHUHr YpTada KBAAPaTHK OFHILH
MHKJIOPHra y3rapraijia, HaTHXaBHH OMWJIHHHI KMIfMaTH Y3HHHHT YpTaua
KBAJIPaTHK OFHITHHHHT ypTaya KaH4a KHCMHIa Y3rapHUIHHY KYPCaTalH.
Perpeccm TCHIr1aMacH TyY3HNray, YHHHT AACKBATIHTH BRa
aHUKJIMTHHU TeKIIHpUL 6axapunaau. MoaenHuHr ymby XyCcycHSTIapH &
KOJIIHKJIapH KATOpHHHM (XHCOONMaHran KUMMATNADHHHT aMmaJinaru
KuiiMaTnapaas (apKIapHHu) TaXJIHI KUAMII aCOCHIA TAAKHK JTWIAIM.
Konamk/iap KaTOpHHHHT AapaXacH KyHHIarura Teur 6ynaam:

&=y,=y, (i=12 .1

Koppenaunon Ba perpeccHoH Taxiun (aliHMKca KHYHK Ou3Hec
plapouTHaa) AMFHHAMHMAT XaxMu O6Yiinua vyerapanam yvyH ¥Tkazwiaau.
llly wmyuocabar Ouman perpeccus, Koppensuus Ba JeTePMHHALUA
KypcaTkuwiaps Tacoauuil OMWINAPHHHI TabCHpPH ocTHAa Oy3ub
KYpCaTHIHMIUM MYyMKHH. YOy xypcatkuuinap OyTyH HHFHH/IM YYYH
KaHYanHK XOCHHMIHHH, ynap Tacomauduil xonatnap Oup-Gupura TyrpH
KeNMb  KOMHIUMHMHT  HATHXAacK  XHMCOONAHHII-XHCOGTaHMACTUTHHH
TEKIIHPHUI YYYH TY3UNIaH MOJCITHHHT 4/ICKBATIIHTHHH TEKIITHPHIII IO3HUM.
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2.3. Moge HHHI XaKKOHHIIHTH TaNa61apHHH TeKIHPHIT

Moae/HHUHI XAKKOHURIMTHHN TEKIIMPHLL YHHHI' aXaMHATHHH XamJaa
MYHTa3aM  XaTONAapHHUHI  OOp-WYKIMTMHM  anMKnawpgad  uGopar.
V3arapys4H y, HUHT X; MabTyMOTNIAPHTa MOC KENTyBuH KMAMATIApH dj BA a;
Hazapuii kuiimariapuga Tacoaudmii xucobmamaam. VYnap 6yiinua
Xuco6nmab qMKuiIrad gy Ba a; KOYpQUIMCHTIAPHHHUHT KHAMAT/IapH XaM
Tacoauduit 6y naau.

Perpeccus anoxuaa kod(pPHUHECHTNAPHHHHT — AyUMUAMIUIUZUHY
mexwupuus perpeccHs xap 6up k03(POHUHEHTHHHHr HOIra TEHTITHTH
TyFpucHaarn ¢apasHy TexitnpHn i#yan 6unad CreroJCHTHUHT [ ME30OHH
6yiinua amanra owmpmwiagd. byuaa xucobnab umkwirad mapamcrpaap
IApT-1UAPOHT/IAP MAXMYHHH aKC STTHPHIN Y4YH KAHY&IHK XOCIHIH, AbHU
lIapaMEeTPJIaPHUHT  OJIMHraH KMiiMaTiapu TacouMduil  karraauknap
TAbCUPHHHHI HATHXKacH XucoOaaHHII-XHCOONaHMACIHTH aHMKIaHajH.
PerpeccasuuHr Terunuin ko3pQUUHEHTIAPH YIYH Terduu GopMynanap
Ky InaHuIaH,

CIbIODEHTHUHIT  {  ME30HMHH  aHHKJIaul  Y4yH  Kyiuuarua
¢opmynanapaan  Qoipananunanu. Perpeccus  koaduumeHTIapHHK
6axonain yuyH CTbIOREHTHHHI [ ME3OHHHH XHcobna GopmynacH:

t,, =2 =5
xuc, y fxuen, T o .
20 Sao 'm Sa,
Oy epma S,, S, — IPKMH Xad Ba perpeccHs KO3POHUHCHTHHHUHT

CTaHAapT OFHULNapH. Y nap Ky#uiard gopmMynanap 6yHH4a aHHKRaHATH:

S,
S, = —t—
‘,Z(x’.—-x)l
11
Oy epaa S, — Mo&eab KOIMMKIADHHMHI CTaHAApT OFHMILIAPH

(6axonawaary cTaHAapT Xaro).
Y Ky#uaaru popmyna 6yiinua aHUKIaHAIH.




Xpoo6nalb UMKWIraH { MCSOHHHHI KMHMATIIAPH loy MESOHHHHT (n — k — )
SPKHHIIHMK Japaxanapria Ba a4 aXaMHATIIHIHTHHUHT TECTHIITH AapaxacHjaa
AHMKJTAHAJMIaH XaABaNiar KHiiMaTH O1IaH TaKKOCTaHaIH.

Arap ( MeE30HHHHI XHcoOna® uYMKMAraH KHHMATH YHHHT fo
Kagsaujary KuidMaTHAaH karTa Oynca, y xonja HapamMerp axaMuATIH
xucobnasayu. Yisby xonaraa mapaMeTpiapHAHI TOIMIraH KdHMatiapu
takar Tacopubuii MOC KeaHunap OwnaH I1UAPTIAHTAHIMIHIA HILOHHEI
KHHHH,

YMyMaH, perpeccHs TCHrTaMaCHHWHT aXaMHATIFUTHIHHH TEKITHPHIII
yuyH Quuwepnunz F-meszonudan Qoiinananunans. Xydr uH3ukiM
PETPECCHA XOJIAaTHIA PETPECCHA MOJCIMHMHI aXaMHATIILIMIH Kyiugaru
®uwepuunr F-me30HuHHHT Gopmynacu 6Yiinya aHHKIaHALH:

2
quczl_ 3
F'x

(n—k-1).

Arap axaMHATIHIMKHUHT Gepuirad napaxacuga Y1 =k, y2 =n — k
— 1 oapkunnuk Japaxanapura dra 6ynran F-Me30HHHHr Xxuco6nab
YHKHIraH KMAMaTH JKaJBalfgard KuHAMaTOaH 10KopH O¥nca, y Xonna
MOJENb axaMuATAd XucoGinaHany, GaxonaHaérraH —TaBcHQIApHMNT
tacoauuit Tabuatn TYrpHcHuyarn ¢apas MHKOp ITWIHO, YiapHHHT
CTaTHCTHK aXAMHATIINIMIH Ba HIIOHYWIMIIHTH YbTHPO( 3THIAH.

MyHTa3aM XaTOHHHT MaBXY/UTHTHHH KM MaBXYH 3MACJUTHHH (9HT
KHYHMK KBajlpaTjiap YCYJHHHHI 6aKapWIMIIHHH) TCKIIHPHIU KONIMKIAp
KaTOPHHH TaX)IHJIT KWIMII 3COCHIa aMAJIFa OLIHPHIA/IY.

MozgemHHHr XaKKOHMH Ae0 XucOONaHHIUH YOIyH KYiwiagurad
Ta:abnap:

KOJUTHK/Iap KaTOpH Japaxaiapl Tacoandni XyCycHATra ra;

KOJAMKNAp KATOPH [AapaXaJapHHHHI MAaTeMaTHK TaXMHMHM HOATa
TCHT;

xap 6up orMIUMHHMHr E JucHepcuscu: x; HMHr 6apya KuidMatiapu
YUyH OHp xun;

KOJUHMKIAp KaTOpH RapaXaIapHHHHr KHiMaTiapH Oup-Oupura
GOF/IHK 3Mac (aBTOKOPPENALMS MaBXY L IMac);

KOMJMK/Iap KaTOPHHHMHI Japaxanapd HopMal KOHyH 6¥iinua
TAKCHMJIAHT aH.

Konauknap karops xasob Gepuiuu n03um 6ynran tanabnapra aman
KHITHIN YCYJUTapH Ky AHaarwiapaaH noopart:
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Bupunun  Tama6. Konauknap  KaropHHHHr  TacoaHQUiIHK
XYCYCHUATHHH TEKIWIMpHLI Y4YyH TAKpOpPHH HyKranap ME3OHHIaH
doiinanaHuIl MyMKHH. Arap KyHuaard imaptnap Oakapunca, HyKTa
TaKpopHi xucobnaHagu:

£,<£>¢

(]

EKH £, >E <&,

Cyurpa p Takpopuii Hykranap coHd caHa® uukunaau. Kyliunaru
TeHrnaMaHuHr Gaxxapuimmiu 5 % axaMHST/HUTHK Japaxacura 3ra 6yirasx,
b 95 % uwWoH4 3xTHMoMMra ara 6ynaraH TacoguuiIMK ME30HH

XucobnmaHaIu:
2 16n-29
~(n-2)-196,|———
p>[3(n ) ,/ %0 ]

KBazpar kaBciap KaBcnap WYMra OJMHraH COHHHHI OYTYH KHMCMH
OMHUIITHHA QHTTIATaZK. Arap TeHrCH3IMK Gaxapuiica, y Xo/1a MoJens
XaKKOHHH XuCco01ananu.

Ukkuuun 1anab. Konauk M3YWLUIMIH MaTeMaTHK TAXMHHUHMHI
HOJI'A TEHIJIMTHHY TEKLIMPHIM Y4yH KONAMKNAD KATOPHHMHI ypTaua
KHItMaTH XHC00/1a0 YMKWIAIHK:

£=Y.(g)n,

Arap ¢ = ( 6¥naca, v Xo/i1a MOAENb JOMMHI MyHTa3aM XaTora sra
IMac XucobnaHaxH Ba HONAM YpTada Me30Hra Moc kenamd. Arap ¢ # 0
6yiica, y X012 MATEMATHK TAXMHHHHHHI HOJra TEHCUIH TYFPUCHIArK
Homnu ¢apa3 TekwmpunagH. ByHHHr yuyyH CTBLIONEHTHHHT ! ME30HH
Ky#uzgary dopMyna 6¥itnda xucobmab unkunany:

s
S[

6y epaa Se - MOJCTE KOJAUKIAPHHHHT CTAHAAPT OFHIIM (CTaHAAPT XaTo).
! ME30H KUHMATH fqy Xafanaard Kuiimar Ounad Takkocnavaad. Arap + >
toy TEHrcH3NMK Oaxapuica, y Xoima Mopens ymby wMe3oH Oyiinua
XakkoHui sMac 1eb Gaxonanaau.

VYyunau tanabd. Konauknap KaTopu AapakalapHHUHI JUCIEPCHACH
x, nuHr Oapua kuiimMaTnapu yuyH OHp koMM OYAMIUM  Kepak
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(roMockeJacTHKITHK XyCycHsaTH). Arap yuby wapTtra aMan KHJIHHMACA, y
X0J11a FOMOCKEAACTHKIINK YPHH TyTaIH.

Taunam xaxmu KHYHK OyaraHga roMocke/lacTHKIHKHH Oaxonail
yuyd Tomsapensa-Ksanarcy ycynmunan doiyrananmmu MyMxuH. Maskyp
YCYJTHHHT MOXHATH KyWHIarunapaan ubopar:

x ¥3rapyBuMHMHr KuiiMaTnapusd optu6 OGopumr TapTHOMAa
XOMIAITHPHII TO3HM;

TapTH6Gra CONMHraH Ky3aTHminap HUFMHIHCHHH MKKHT2 Typyxra
AKPATHIL KEePak;

KY3aTHIUUIADHHHT Xap 6up rypyxu 6¥iinua perpeccus napaxanapHau
TY3HI 33pyp;

Kyiinnars ¢opMmynanap 6yin4a GUPHHYH Ba HKKHHYH TypyX Y4yH
KBAJIpaTNap KOMAHK HHFHHIMIIADHHH aHHK/IaH! JapKop:

n ny
- 2 — 2
Sl_zei H S, = Zgi .
it

i=m+i

by epna

n; — GUPHHYH I'ypyX/ia Ky3aTHIIap COHM;

12 — HKKMHYH FypyXAa Ky3aTHHLIAp COHH.

Fruos = S1 1 82 €k Fyeos = S; 181 (cyparza ksajaparnap karra
HMFMHAMCH O KWK KepaK) Me3OHHHH XUc0o01a0 YHKHIL JTO3HM.

ComockeacTHKNHMK TYFpucHaary Hoanu dapa3Hu baxapuuina Fucos
Me30HH F-Me30HHM KBafpATIapHUHT Xap OHp KOIIHK CYMMacH y4yH y| =
nm—-mpay =n-—n ~—m(0y eppa m — perpeccus TEHINaMacHAa
6aX0NaHAJMIaH [APAMETPIAP COHH) IPKMHIMK JapaxanapH Owian
KAHOATIAHTHPANH. Fyye MUKIOPH F-ME30HHHHT XKa/BALIATH KHHMAaTHAaH
Kanua kxarTa 6¥mca, KONIMK KAaTTATHKIAD AMCNEPCHSIADHHUHT TEHITIHTH
XAKHIard TAXMHH ITYHYATHK KaTTa Oy3mwiraH.

Typruvun Tana6. Konauknap H3YHINHTHHMHT MYCTaKAUTHIHHH
TEKWHpHLI  (aBTOKOPPEIVIUMAHMHT  MaBxyad oMacuurn)  Jlapbun-
YOTCOHHMHr d-ME30HM €paamMpiaa amanra OWMpHiagH. Y KyHWHIar
tdopmyna 6¥iinya aHUKIaHAOH:

2(81 _81—I )2

d= =1

”n
2
2.¢

i=]
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Me3onruur  xucoOnab ymkmnran  kuiimMarn  JapGun-Yorcon
CTATHCTHKACHHHHT Ky#HH d; Ba IOKOpH d; Me30HMH KuHmatnapu Guiax
TAKKOCNaHaaH. Bynaa Kyiinaara xomatiap 103 GepHIN MyMKHH:

arap d < d; 6Ynca, y X0i4a KOJJIHKJIAPHHHI MYyCTaKHJUIATH
TYFpucHAArH ¢apas HHKOp OJTHIAJH Ba MOJCAb  KONAMKIAPHHHT
MYCTaKHJUTHIH Me30HH G¥iivya Hoaueksar ach 3bTHPOQ STHIANH;

arap d; < d < d; (uy xymnaaan ywOy kuiiMatnapHuHr ¥3u) 6¥nca, y
xonga Oupop 6up ¢ukpra xenuiura acoc Hyk ae6 xucobnanasu Ba
KYIMMYa  ME30HJaH, MacalaH, aBTOKOPPCIALMAHHAT  GUpHHYH
ko3¢ dpuumenTuaan GoiigaaHKL 3apyp:

n
Z 6‘I . el -l
i=l

r=

=
2!
-4

Arap koddduuMeHTHHHr Mogenb OVitmua xuco0yab YHKHiraH
KHAMAaTH okadBaijaru rigp KHiMardan ka4yuk 6¥iaca, y Xonna
ABTOKOPPENALMAHUHT MaBXYy/ O3MAacCIMrH 1yFpHcuiard ¢apa3 kabyn
KHIHHAJIHY; aKke xonda ymly ¢apas HHKOp 3THNAIH;

arap d; < d < 2 Oynca, y Xonja KOMLMKNIAPHHHT MYCTaKHIUIMIH
Tyrpucuaary ¢apa3 kabysn KMIHHagH Ba Mofens ymby mesod Oyimnua
XaKKoHH# 1e6 3pTHpod ITHIAAM;

arap d > 2 6ymca, y xomaa Oy KOJAMKNApHHHT MaHQuHA
ABTOKOPpPE/IUMACHAAH AaslonaTt Gepany.

Maskyp xo:1aTAa Me30HHUHT XMco0nab ynkuaraH KuiiMatniu d' = 4
- d ¢popmynacu 6¥iinda ysraptupuin Ba d Me30Hui KHAMAT Guilan IMac,
Gayiku d' Me30HUI KAHMAT OH/aH TAKKOC/IAII 3apyp.

bemmmnuy  Ttamab. Komauknap M3uWLMIH  TaKCHMJIAHHIUHHH
TAaKCHMJIBLHMHT HOPMAJI KOHYHHI'a MOC/IMTHMHH TEKIIHPHUIHM KyHAHMIard
(opmyna 6yiinya aiMKianaauran R/S-Me30H4 EpaaMuaa amara OLHpHLI
MYMKHH:

RIS=(£, ~£.)/S.

Oy epaa S — MOAE/b KOJHKJIAPHHHUI CTAHAAPT OFHIUH (CTanAapT
Xaro).

R/S-Me3onuunr  xuco6:1ab  4MKuiran  KMAMAaTH  KaJgBasdard
KuiAmatnap (ywOy HucGaTHMHr KyHH Ba IOKOpH uerapanapd) Ounad

TaKKOCNAHAJAH Ba arap KuiMar dyerapajap ypracHaary opanHKKa TylMaca,
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Yy XONAa aXaMMATAMIMKHHHT MabiyM JapaxacHra 3ra Oyaran
TaKCHMMJIALHUHT HOPDMAIHIH TYFpHCHAar# ¢apas HHKOp 3THNIaAH; aKc
xonga ymly ¢apa3 kabyn kunueagn. LllyHwHraex, perpeccHod
MOJCIIapHUHT CH(aTHHH Gaxonall y4YyH KOpPpelALMA HHACKCHIAH
(xymnuk KoppenauuicH Kod3hOHUUCHTHIAH) XaM oiTaTaHAIL MYyMKHH.
Koppesuua MHHACKCHEY aHMKnal GopMyacyu Ky iuiaruya:

e S| 20y _ | Z0-yr
_ /‘ET‘ i L-
’ 2= S -y)

St=8+87
Oy epaa s =040

§?, — 3pKCH3 Y3rapyBUHHMHI YHUHI YpTaya KHAMATHAAH OFHLITAPH
KBaApaTIApHHHHT yYMYMHH HufHHAMCH, Kydupars ¢opMyna 6iinua
AHHK/IaHATH:

Sz _ Z(y, _y)z .
y n—1 3

2
S, — perpeccus GHIIaH H30XJIAHIaH OFHILNAP KBAAPATIAPHHUHT
y

Anrunaucu. Y Kyiunary Gopmyina 6¥iinya aHUKIaHAAN:

Sz =Z_(-;i—)_})2 X

y n-—1 ’

S; — OFMINap KBAAPATNADHHWHI KOAAMK AMFHIIMcH. YwOy Kyiuaarn
dopMyna 6Yitiua Xucob6nab YHKUIATH:

*

Sz - Z(yi—y)z
£ n-1

2 _ o2, Q2 ..
S; =5 +S5, TeHrnamacHnu KyHHIard Tap3aa TaKAMM THLI MyMKHH:
;

Y0 =50+ 200
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Koppenauns unnexkcd O mam 1 rada kuitmarnu kabyn kunanu.
UHmekc KMIiMATH KaHYAIMK IOKOpH ©O¥ica, HaTwkamn OGenrHHuHr
xuco6nalb YHKHIIraH KMiiMaTnapi amanaars KuiMariapra uly H4aiuK skHH
6ynann. Koppensuus HHIEKCH Y3rapysuwiap OOFIHKIMIMHHHI Xap
KaHaai waxknuaa Qoinananunani; Kyt YUIKKIM PperpeccHsaa y Kxoppe-
JAUHSHUAT Ky )T KOIPPULMEHTHIa TEHT .

Mozenb aHHKIMMMHEHT YTUoBNapH cH(aTHIa aHKKITHK Tascudapu
KynnaHunan4. Arap perpeccus MOZeNIH aAeKBaT Jes 3bTHpod 3THiCa,
MOJCTHHHT TMapaMeTpiiapy dca axaMusTIH OYaca, y Xoida TpPOrHO3HH
Ty3HLIra YTHNAIM.

VarapyBuM y HHHC TPOTHO3 KHIMHA&TraH KMAMATH Pperpeccus
TEHINIAMACUIa Xpporw MYCTaKM y3rapyB4d KyTHNa€TraH KHiMaTH
KyHHIraH X0J1/1a TONHIANH.

S“’zrapysqu V HUHT TIPOTHO3 KWIMHAETIaH KUAMATH KyHHAArura TeHr:

=a, +apx,

y npoK npozx

Y6y npornos Hyktan# Ae6 nomnanagd. Hyxranm nporsHosHusr
aManra OHIMUIA JXTHMONHM JeApNH  HOMra TEHr, UIYHWHI Y4YyH
NPOrHO3HMHT KATTa HINOHWIMJIMK Japaxacdra odra OYnraH uiioHd
opanurg Xxuco67a6 uukunand. IIporHoZHMHr HMINOHY  OpaNMKIapu
CTAHJAPT XaTOra, Xaporw HUHI' Y3H x YPTa4a KMHMATHAAH Y30KJIALIMLINIA,
1 Ky3aTHUUIZD COHMIA BAa O MPOTHOHUHI AXAMHATIWIMK AApaXacura
6ornuK. [IpOrHOIHHMHT WUWIOHY OpATHKIapH KyHuiaarm dopmyna Gunau
aHHKJTAHAIH;

R
X - X
ulk)=1t .S, 1+_I_+L'ﬂ’i_’)_’

Z(xi - X_’ )2

Oy epla lyaze — O HUHT aXaMHUSTIWIMK JapaxacH Ba Yy =n — k — 1
IPKHHIIKK JapaXallapHHUHr COHH Y4YYH CTbK)ﬂeHTHHHI‘ TAKCHMANAall
waneanu 6¥inya aHUKIaHaIH.
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Mogean anukasirn §aMoBNapuHHAr TabpudH
AHREKIHK TaBCcR$AADH Xuco61a6 YHKHII BA TABCHPHHHT MAIMYHH
Xucobnab yHKwiIraH KUHMATHapHHHT  aMalijary
KHAMATIApJaH SHT KATTa OFHILHIA MOC KeNaju

3Hr KaTTa Xaro

. 1 &
. Eone = ; Z‘IS, l .-
Ypraua MyTrax xaro Xaro aMannary KHifMaTnap MolenJiaH Yprava KaH4dara
_ | dapx kunHuMHK KypeaTaan
e, ~e)*
SZ = =l .

Konmuknap karopu n-t
aucnepcHacH (KONIMK | 6y epAa £ —~ KOMAMKIAP KATOPHHHHI YpTaya KHAMATH
JIHCIICPCHACH) Ky#ugarn dopmyna 6Viinua aHuKaHa u:

VYpraqa KkBaJpaTHK XaTo

XatoHuHr XuAMaTH KanyaiMk kKuuuk Oyiaca, mogess
ITyHYTHK aHHK 6¥ iy

ﬁ‘-loo-
¥,

E.ws KMAMATNADHHUHT PYXCAT STHITAH 4erapacH Kynu
6man 8-15 GoH3HM TAMKWI KHIAIH

) 1 <&
Euwew =— E
AfNnpoKCHMaUUAHHHT ni3
ypraya HHCOHHA XaTOCH

2.4. Yuzuxnu 6ynMaras perpeccHs MoaesUIapH Ba ylIapHH
YHIHKIH KYPHHHINTA KeITHPHII

WxtuMonit-uKTHCOMME Xoaucanap Ba kapa€Hnap YpracHaard
HHCOATHH XaMMa BaKT XaM uM3HKiM ¢yHkuusnap 6unaw mndosanad
6Vnmaiiau. Macanan, wwtab vuxapuw gyrxyusnapu (MUL1ab yukapunra
MaxCyNOTHUHT XaXMH OHMnaH acocHil uUIMal YHKApHIL OMHIUIADH —
MEXHAT, Kan¥Tadl Ba X.K. ypracuuard OofiHKIuknap), maiab
gyuxyusnrapu (toBapaap, xuaMmariapra 6ynaran tamab OunaH ynapHuUHT
Hapxyiapu €k jlapomasn ypracuaari GOFNHKIHK) Ba X0Ka30J1ap YH3HKCH3
6Ymu6 unkagu.

Arap MKTHCO/IHIi Xoamcanap Ypracuna YH3uKcH3 HiucbaTnap MaBxy
6ynca, y xonma ynap TerHuuTd uM3Mkcus QywkuManap Gunan
nbonananaan. Unsukcusnuk ysrapysumnapra HucbaraH xaM, QyHKuMara
kupyeud  kodpduumentnap  (mapamerpnap)ra  Hucbaran  xam
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ubonananuirM MyMKHH. UM3HKCH3 pErpeccHANapHHHI WKKMTa CHHOH
MaBxyld. UH3HMKCH3 perpeccusnap cuHQIapHHHHT GHPHHYACH Tax/IHIHra
KHPUTHIIraH y3rapysuunap O6yiinua 4u3MKCH3, nekBH OaxonaHaérrad
iapametpnap OyiHYa uM3MKiM perpeccusnap (TypaM HOJMHOMIAp,
runepbona) kupamu. Mkkunum cundu Gaxonamaérran napamerpsap
6yiiHya YH3HKCH3 perpeccuanap (Iapakany, KypCaTKHUIH, JKCIOHEHUHA
GYHKUMSNAP)AAH TAITKH TONAH.

Uuzukid 6yaMarad MogelUiap NapaMeTpiapHHH Gaxonaml y4yH
HKKHT2 €HAAYB KY/Ulauunanu. BupuHuM €HIauIyB MOIEAHH YH3UKIH
KYDUHHIUra KeNTHpMIUTa acocnadran Oynub, y uryHpaH wbopark,
founanruy ¥3rapyBYHIapHH MOC Tap3la Y3rapTHpHII €pAaMuAa TAIKHK
STHNaéTral  OOFIMKIMK  ¥3rapTMpunrad  y3rapysuunap ypracmaaru
YU3HKNM HUCOAT KYpuHUIIHAR HdoaanaHaH.

Virapysunnap 6¥iiu4a yn3nkan 6yamaran, Jeknn 6axonanaérran
napaMerp.aap 6¥iiuua YHIHKIH perpeccHsIap

Perpeccus Perpeccas
Hopman Tenrnamanap
HOMH __ TeHrAaMacH N o -
nao+a,Zx, + a,Zx,’ =Zy, 5
Hxxunvyu - -t -

» » » »
- 2 3 _ .
mapmub ¥, =gy +ax, +a,x; ao gx,+a,§x, +a1§x, —;.V,x, )
noiunomu . ! ! !
ay.xliadra xt=> pxl
r=1 =1 =l =l
P P
marta S x =35,
-1 X IR

wStiagl o Sn.
- X, ':-l x?

a1 Xy

Exu 1/x; uu auru X y3rapysun Guiawm
anMamTupamis. Hamikaza wmsaom
TeHIaMara 3ra 6ynamui:

Funepbona y.=a,+a, 1 Vo=a+a X,
X

! IMapamerpnap KyHugarn dopmynanap
Oy¥va aHHKaHaIH:

M=y X

X7 _(X)?

I R L amax

a, =

WkkuHun  EHpaulyR, ofaTAa TETHUUIA  YM3HKJIM  KYPHHHIICa
KeJITUPUIIaH Y3rapuiuHM Tawiab onumw MymxuH 6ynmaran xonaraapia
Kyjuranwiany. Y Xonaa Ooummmaurwy Y3rapysuHiap acoCHAd 9YH3MKCH3

OUTHMALIAIITHPHUIN YCYnapuaan GoRyanaHum MyMKHH.
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Baxonanaérran napamerpaap 6yiinya yn3nkiM 6yamaran perpeccus
TEHIIAMANAPHHH YHIHKIH KYPHHHIHTa KeJITHPHI

Perpeccusiunnr | Perpeccus

Yu3HK/AH KYPHHHUITA KeXTRPHUI
HOMM | TCHTJIAMACH KR KYp P

Hapaxanu (yHKUMSHHHI IapDaMETPJAPHHA  JHT
KHYHK KBaZIpaTiap yCynH EpAaMHAA aHHKaW yIyH
YHH TEHIJIaMaHHHT HKKala KHCMHHM XaMm Jio-
rapupmiaul HYnH GuNaH YHIHKIM KYPHHHLIrA
ONMUG KeTHAT NO3UM:

ln)"\,=lnau+a,lnx,
Ymby TeHrnama rpadHKIarH TYFPH IH3NKHW
y3ua HaMoéH 9ITaad, YHWHT YKnap O6yiinab
COHNTADHHHT ¥3M 3Mac, OaIKH yRapHHHT Jiora-
Hapaxncanu pubmnapu (orapudMHK 1IKaNa EKH JTOrapHOMHK
Pyrxyus TYp) axpanaiu.

Y.=ay'%5" | Arap Y=ln);,, X=Inx, A=lng, 6ynca, y xonna

TeHTIaMa KyAHIArd KYpHHALITra 313 6y aaiu:
Y=A4+ a;X.

Mogens uapaMerpnapn Kyiinjaru ¢opmynanap

6¥#inua annKIaHaaM:
X -y.x5
/‘rZ - (?)7

=

A4=Y-a X

YirapyBuunapHu UHIUKAM XONTa  KeNTUPRINTa
TEeHTTaMaHHHT HKKana KHCMHHH Xam
norapudmnam HYnu 6AIaH YTKa3aMH3:

Iny, =lna, +x Ina, -
TeHrnaMa x MyCTaKui ¥3rapyBYHHHHI' KHHMATAapH
YUYH HaTypan UIKa/a Ba y 3PKCH3 ¥3rapyBUHHHHT
KHAMaTNapH ydyH Rorapudmux mkana GupHkMacu
cudaTHia ONHHAOMTaH SPUM NOTapudMuK TVpaa
TYTpH YM3HK GnaH TacBHpIaHaZA.

Y. =84

Kypcamxuunu
Pynxuun R
ArapY=1ln y,, A=lnao, B =In a) 6ynca, y xomna
TeHrNaMa KyAHaard KypHHMiira sra 6ynagm
Y= A+ Bxi.
Monens. napamerpnapu  Kyfiwnars dopmynanap
6yitnya aHHKNIaHA/H:
g ¥ x=FX 4 _F-B%
= (x)
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K¥nuu4a ukrucomunii Taxmiga Ky iaHMIaaural Yu3ukau Oy amaran
PErpecCHANApHHHT TypJiapy KyHHMIaruaap: MKKHHYM TapTHG MOMHHOMH,
runiepbonia, Japaxain ¢yHKUMs Ba Kypcatkuwid ¢yHkuua Taxauara
KHpHTHITaH  y3rapyBuwnap O¥iinua uusuknu  OynMaraH, JieKMH
6axonaHaétraH napameTprap 6¥itvua YH3HKJIH perpeccus
napaMeTpaapHHH 6axosai HOpMa TSHrIaMajlapHy Xaj STHIN iynu Gumian
3HF KHYHK KBaJpatiap yCynH €pAaMuia aMaira OLIMpHIIAIH.

OrpH YH3HKIIM KOPPENALUNHOH GOFNMKITHKHHHT Xap KaHAaH 1WaKTHAaH
¢ofnananninaa ¥3rapysumiaap ypracHaard OOFIHKIHKHMHI JKHIICIIHIH
Xy GOFIMKIHKHUHT YM3HKIIH [HAKIH YYyH KOppemauusd xo3ppuuHeHTH
CHHrapH aHHKIAHAXHTaH KOppEMALMA HHACKCH €pAaMHaa YiryaHHUIM
MyMkuH. KoppenduwoH OOrNMMKNMK  TEHrNaMacH  ypranunaérral
ysrapysunnap ypracupard OOFIMK/IMKHHHT MOXHATH aHHK HaMOEH
O6ynuiM, TEHrnaMaHUHT MapaMeTpAapH 3ca MyaisH Tap3fa MKTHCOAMH
TAIKHH JTHIHIIH YIyH HMKOH Ka/Jlap cOAIapoK O¥nuiH kepak. Terumum
OOFIMKNMK TEHITaMacHHH TaH/IAll MacanacH Xap OMp Xonaria ajoxuaa
Tap3ja xaj 3THHAAH.

5 2.5. Mucoanap
Y36eKHCTOH Xy Iy AHAA XKONAIUraH waxapiap aXxo/qHCH *of GoliHra
TYFpH KeNaAuraH KyHHard TaHaurad MabsJyMOT/Iap MaBXyA. YJIapHHHT
—20 % rawioBu Tacouuduii Takpopaanumcus ( [-xagsai).
1-xanBan
Xyayasap maxapaapu 6Vitn4ua axoau xoH Gomnra ypraya nya
AapoMaaIapH Ba ypra4a yakaHa casao aifinanmacu (1 o)

(Mune cym)
AXO/IH XOH
Liaxap Ax;;ml XOH Somura llaxap Axond xoH AX0H xoH
WHT3 6omAra ypraval Gommara yprava
TapTHé ypraya TapTHO
ypTava nya ayn 9AKAHA CABJO
pakamu napomagnapu | S ARA CABA0| PAKAME | . homagnaps alinanmacn
n P PH] aitnammace (n) Po P
(1) o) (x) 09
1 3357 2425 9 3563 2200
2 3135 2050 10 3219 1892
3 2 842 1683 11 3308 2 008
4 3991 2375 12 3724 2225
5 2293 1167 13 3416 1983
6 3340 1925 14 3022 2342
L7 3089 1042 15 3383 2458
8 4372 2925 16 4267 2125
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fOxopuaary TaHnaHrad MawnIyMmoTiapxaH ¢oHpaananub perpeccHs
TEHIJIAMAaCHHH TYy3MIL, YHHHI XaKKOHMANMruHM Oaxonamw Ba Xynoca
YHKAPHUI ;JO3HUM.

PerpeccHs TeHriaMacHHH aHHKTall Ba YHHHT XaKKOHHIIHTHHH
CTaTHCTHK ME30HNap opkany Gaxonaw 6up Hedyta 6ockH4nrapAa amaira
ommpuaanu. Jlactiab x, 6unan y; ypracugary 60FIHKIMK aHHKIAHAOM Ba
perpeccus TeHraMacHHH TY3HIU YYYH KyHHIard 2-XKaasai Ty3HaajiH.

1. x;, Ba y; OMM/IAp YpTacHAAarH perpecCHOH OGOFNIUKTHIHHAHT
KMTIC/TMIH KyHngard ¢popmyna 6yiinya aHHKRaHAIH:

n

PEIESCARD

r i=]

ST (x =S — )

i=1 il

OMHun (x) Ba Hathxka (y) GeirwiapHHHr YpTaua KMHMaTiapy KyHuaarura
TEHT:

”n

2% 54321

i=1

X=T= " =3395 MHHT CyM;
___izzl:yf 32825 _ 3
y= . = le 2052 MHHT cyM.

Kydr koppenauns kod>PpPHUHEHTH 2-)KaJBanjjard MabayMoTIapaaH
tornananHb Kyiuarara TeHr:

r 2590 081

VX = =0,706
- 1v4070771-3299601

Y6y xucobnaHraH koppemiuma KodQOHUMEHTHHHHT KHiMaTH
axosu o Golura ypraya myn JapoMaiap 6unan axonu xon 6ommra
ypraya yakaHa casgo aWnaMMacH ypracHga kHnc  GOFIMHKIMK
MaBXy/JUIMrHAaH jaitonar Ocpagd. x  Ba y OMWUIAp ¥pTacHaard
AeTepMuHauMs  koapuumentw  (r, = 0,498) uvakawa caspo
aitnanmacuHrHr 49,8 ¢dousra Y3rapuiM axofH Myn JapoMalTapHHHHI
y3rapuwiapy 61aH M30XIaHHLIMHM KypcaTaju.
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Koppensauns ko3dpduuueHTUHUHT axaMusTIUanre CTIONEHTHHUHT ¢
MEe30HH épaamuia Kyitnaaru popmyna 6yiiuua TekuMpuianu:

. = n~k-1 16-1-1
wc"'r)« l—r)i =0,706 1-0.498 =3,73.

CTbIOIeHT { ME3OHHMHHMHr Xajgsanaary KuiMaTti 0,95 HWIOHYIMANTH
IXTHMOJIHAA BA PKHHIIMK JAPAKATIAPHHHHT COHH Y = (n - k - 1) = 14
6ynranvaa 2,14 mu Tamkun kunaaM. Ymby XOnaTnapaa lgcos > fxam
6yaramnuru 6omc, xydrt koppensuus kodIHGHUUMEHTUHUHT KMAMATH
axaMUATIH et bTHpod 3THANMG, axonu xoH Gowmra yprawa myn
napomamiapy Gunad ypraya vakaHa caBRO ailmaHMacH Ypracuaa dKHIC
CTAaTHCTHK ¥3ap0 GOFANKIIMK MaBXy [ IETaH XyJ10Ca KANMIL MYMKHH.

2. Bepunran oMuninapia xy¢T YHIHKIM perpeccHs TeHrhaMacH
Ky#iuaary KyprHHROIra sra 6¥nauM:

Y, =g tax.

Ywby wmopens napamerpiapd Kyhmparu ¢opmynainap 6yiuua
2-Xa/IBaT MaBIyMOT:1apuaaH oiiananub aHuKIaHanu:

>x, = x)y, - x)
g = _ 10081 oo
i(x _x)r 407077E T

i

a, = y—a, x=2052-0,636-3395= —108,59.

Perpeccus kodpdunmenta a; = 0,636 axomu xoH Gommwra ypraya
oy aapomaau 1 MHHF cyMmra owiranaa, axonu xoH Goludra yprava yakasa
caBJIo ainmaAMacu 636 cymra omumnu kypcaragu. KOkopuaary ap Ba a;
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KHHMaTapuaa Xy}r perpeccHs TeHrnaMacu KyHMOar# KypHHHWra sra
6Ynanu:

,VA, =-108,59 + 0,636x;.

Xocun 6ynraH ywby perpeccus TeHInaMacHra xj KHMaTHH Kyiiraxn
A

XOJIAa ¥, WapTIY ypTaya (IporHo3) KUAMAT/IapHHH aHUK/IALl MyMKHH.
MonenHuHr aJCKBATIIMIHHH  (AXAMHATIMINTHHH) TEKIIHPHII &

KOJIAMKIap KatopuuH (Y, XMco61ab 4yMKMAras KHAMATIAPHHMHT y; HHHT
aMaIjard KHHMAaTjlapJaH OFMIUNADHHH) TaX/IHI KHJIHLI acoCHAa aMasnra
omHpwiIaan. Xucob-kurobnap 3-xanBanna KeSITHPHITAH.

0,95 (a = 0,05) MIOHYIMINK IXTHMOMMIa Y = (n — k — 1) = 14
JPKHHIHK Japaxainapura dra O6ynrad  CTeioNeHT ! ME3OHHHHHI
Kansanjgara KuiimMartu 2,14 ra Tenr.

Jlemak, KyHuaard HaTiKanapra sraMus:

e, 1< 1w @0 napaMeTpH axaMUATIIH IMAC;

L)

Tricy > Ixase™ Q1 IAPAMETPH AXAMHUATIIH.

YMyMaH, perpeccHs TCHITIAMAaCHHHHI aXaMHATIMIHTHHH TEKILHPHIL
y4yH dumepHHHr F-Me3084AaH $oliganaHmiagu:

-14 =13,89.

XuC.

2

r’*z .(,,_k_,)=M_
1-r2 1-0,498

0,95 (u = 0,05) nuoHununuk aXTUMONIHAa Yy = k =1 Bay, = m -k
— 1= 14 3pkuHJIHK Aapaxaitapura dra 6yarad F-Me30HHHHI XaaBaljaru
kufimaru 4,60 ra tenr. Ywby xonataa Fyuco6™ Fuamn OYaranmuru Gowuc,
0,95 axtuMomnuk mapaxacura sra 6yaran xy¢T UMMM perpeccus
TEHTIAMACH YMyMaH OJIFaH/Ia CTATHCTUK aXaMHUATTa Jra.

4. 3Hr KMYHK KBApaT/iap yCyau WAPTIAPHHUHT GaKapHIHUIHHK
TEKLWIMPALI 3-)KaABaN HATHXAIAPH aCOCHAR AMANTa OLUHPHIN MYMKHH.

4.1. Konauknap KaTOPHHMHT  TacOAMOHHNMK  XYCYCHATHHH
TekwMpuuL ByHuHyr yuyH Ttakpopuil Hykranmap coun (p) 8 ra TeHr
JKaunury GenrunaHanu.
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v—hke,-. YH3IHKJIH PErpeccus MOJC/IHHHHI A1eKBAT/JIHIY Ba AHHKIMTHHH TeKIIHpRu

3-xajBal

“ e,
N n/n yi yi & &l m.wﬂ.qw””_ (a- &) (a- &)} _W__n 1y
1 2 425 2027 398 158 404 - - - 16,41
2 2 050 1 886 164 26 896 0 -234 54 756 8,0
3 1 683 1700 -17 289 0 -181 32761 | 1,01
4 2375 2431 -56 3136 0 -39 1521 | 2,36
5 1167 1350 -183 33 489 1 -127 16129 a 15,68
6 1925 2017 -93 8 649 1 90 8100 | 4,83
7 1042 1857 -815 664 225 1 -723 522 729 78,21
8 2 925 2673 252 63 504 1 1067 1 138 489 8,62
9 2200 2158 42 1764 0 -210 44 100 1,91
10 1 892 1 940 -48 2304 1 -90 8 100 2,54
11 2008 1 996 12 144 1 60 3 600 0,60
12 2225 2261 -36 1296 0 -48 2304 1,62
13 1983 2 065 -82 6724 1 -46 2116 4,14
14 2342 1814 528 278 784 )| 610 372 100 ! 22,54
15 2 458 2044 414 171 396 0 -114 12 996 H 16,84
16 2125 2 606 481 231 361 -895 801 025 | 22,64
| Aurunan | 32 825 -1 1652 180 8 3021007 | 19149 |
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Kyiiuaard TeHrcH3nuKHMHT Oaxapwining, 5 % axaMHATIMITHK
napaxacura sra 6ynraH, spHH 95 % HIOHWIHITHK IXTHMONKTA 3ra Gy nran
taconuuiink Mezonu xucobnaxnanm:

2 16n-29 2 16-16-29
—(n=-2)-196 | — [=]| =(16-2)-1,96 | ————— |=]6,22]=6
p>[3(n ) 5 ] [3( ) ,/ 50 ] [6.22]

Vmly TeHrcu3NMK MapTH OGaxapunaad, A-HH § > 6; Jemak,
IOKOPHIArH YM3HK/IH PErPecCHs MOICHH Tacoaubuiinyk mMe3oHH G¥iinva
XaKKOHHI €6 YpTUPOG ITHIHIIA MyMKHH.

4.2. Konauk W34HITMIM MaTEMATHK Ky THIHHHHHI HOJra TEHIJIMTHHH
TEKIIHPHLL,

BYHHHr yuyyH KO1AMKNAp KAaTOPHUHMHr Ypraua kuitMatH Xucobnab
UHKHIIATH.

-1

- g _=l_
£=2 =g =00

€ = 0 Gynrannuru GOMC, JOKOPHAATH YH3HKIM DPErpeccHs MojeH
JNIOMMUH MYHTa3aM Xarora 3ra 5Mac Ba HONb JapaXanu ypraua Me3oH
6Yitnya xakkoHu# A6 YbTHPOD ITHIL MYMKHH.

4.3 T'oMOCKENACTHKIMK XYCYCHATHHU TEKIUMPDHIU. Xi OMMII
KuiiMatapH optu6 60pum TapTHOHAA XoMNawany.

(2293 [ 2842 [3022[3089{3135[32193308[3340[3357 33833416 [3563 [3724 3991 [ 4267 4372 |

KysaryBnap HMFHHOMCH MKKMTA Typyxra Oynuvagu Ba xap Oup
rypyx yuyd «Masiaymoriapuy EXCELpa Taxfiui Kanuum» JacTypH,
“Perpeccus”  BocuTacm  EépaaMHma  perpeccus  TEHrNaMacHHHHT
napaMeTpaapM Ba KBAAPATNAp KOJNAMK WWFMHAHCH aHWKNaHanu. Ynap
KyMuJarniapia Teur:

BupuHuM rypyx perpeccus TcHrnamacu: y, =-427,73+0,72x,.

- S 2 —
Konmuk: _gs, =982972.

HkxuHYM TypyX perpeccHs TeHriamMach: y, =1249,40+0,29x,.
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S,= Y &l = 474564.

i—m+l

Konauk:

Konauk kuiiMatnapra acocaH F Me30HH KuiiMatiH XHco6iab

YHKHJIAOH:
Fuco6=8): 52=982 672 : 474 564 =2,07.
0,95 (a = 0,05) HIIOHYNHWIHK IXTUMONKAA Y| = ny — m =6 Bay, = n —

ny — m=6 OJpPKHHNMK Japaxkanapura osra OynraH F-Me30HHWHT
xaapanjgard Kuimaru 4,28 ra tenr. Yuiby kuiiMariapaa Fiucos KHHMAaTH,
F-Me30HHHHT KaJBanaary KMHMaTHARH 10KOpH, JiEMaK,

FOMOCKEACTHKITHK XYCYCHUATH GaxkapuiasnT.
Kosnguknap W34HUTHIHHHHT MYCTaKHUTHrHHH JlapOuu—Y OTCOHHUHT
d-me30Hu EpamMula TEKIIHPHII. Y Ky#inaaraya Xxucobnaxnaam:

C 2
-£
d*g@ 2" 3001007 _
S 162180

»

o=t

Jap6uH-YOTCOHHUHI ME30HHHMHI Ym0y xuco6nab wdukunrag
kuiiMaTH J[apOun-YOTCOH CTaTHCTHKACHHMHT KyHH d) Ba 1OKOpH d)
KHiiMaTnapu Ownad TakkocnaaHagw. By epaa n = 16 Ba axamuaTAMIHMK
napaxacd 5 % 6ynranuaa 4y = 1,10, d>= 1,37 ra reur 6ynagu. Yumby
KuiiMatiapaa d> < d < 2 Gynraviura 6ouc, KOJAMKIAD MYCTaKHJUTHIH
TYrpucHaard ¢apaz Ba perpeccus Mouenu ywmby Jlapbun — Yortcod
ME30HH 6FHHYa XaKKOHHUI 16 IBTHPOD 3THI MYMKHH.

KOoNaMK HM3YHWUIMIH TakCHMOTHHM TaKCHMJIAWHHHT  HOpMaJ
KOHYHMIa MOC/HIHHH R/S-Me3oH €&piaamupa Ttexumpuuwl. TexuwHpuiy
KyHuzars popMyna 6YitHua aManra OmMpuIaiu:

RIS =(6p — 6 )/ S, = (528 + 815)/343,53 =3,91.

Ywly R/S-mMe30HHHHT Xuco0nal YMKWIraH KHHMAaTH >KajBalyiard
KHiHMaTnap 6wiaH (mucOGatHHHI Kyln Ba rOKOpM uerapanapu) Ounau
TakkocnaHaaw. by xonma a = 0,05 axamusTIMIMK Hapaxacuaa
HHUCOATHHHT KyHH Ba IOKOpH Yerapanapi ternuutuga 3,01 Ba 4,09 ra Tenr.
Ywly HUCOaTHHHI XHC001ab YHKHIraH KHAMATH OellrunaHraH uerapaiap
ypracHuare opajHKKa Tywamd. JlemMak, axaMUATJIMIIMKHHHI MabiyM
Japakackra 3ra 6¥nraH TaKCUMRWHHAT HOPMaJLUTHIHY TYFpUcuaard ¢apas
Kaby.1 KHIHHAZH.
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MogeHHHT aHHKSTHrHHK Oaxonan,

FOKopHAaru YH3HKIH PErpeccus MOJACTHHHAT aHHKIIHIH KYPCaTKHYH
cubaruaa anrpoKCHMAHAHUHT ypraya HHCOu# XaToCHAAH
doinananunagy:

%0100 = L 191,49 =12,0%.
Vi 16

— 1
F)B =_Z

nx

Yn3HKIH perpeccus  MOJCIMHMHI 3-XaJBal MablIyMOT/IapHAaH
boiinananub xucobnaHraH aHHKIMK JapaxacHHH Makbyn ges swTHpOd
3ITHLI MYMKHH.

Tasanu ubopanap
DyHKIIMOHAN OOFJIHKIHK, CTAaTHCTHK OOFIIHKIHNK, KOPPENAIHOH
OOFUKIIMK, KOPPENAIHOH-PETPECCHOH TaXJIKJI, KOPPEIALHNA TYlYHYacH,
KyQT, XyCyCHH, KYUIHK KOPPEJALHSA, KOBOPALHA, YH3HKIH KOPPELALMA
k03QduumeHTH, CTBIOAEHTHHHT t MEB3OHH, perpeccHs TaXJIHIH,
perpeccus Tenriamacu, Puuicp F-Me3onn.

Takpopsam yuyH casoJiap

I. JleTepMHHauMAIaHTaH Ba CTOXACTHK XapagHiap XakHaa TyryHya.

2. Taconguduii  y3rapyBuaHNapHUHr  CTAaTHCTHK  OOFMHKIMCH
(MycTakuauru),

3. OyHKUMOHAI B3 CTAaTHCTUK GOFNMUIJIIIAP TYIIYHYACH.

4. 1Iporgos Kunuu ycynnapH.

5. DKOHOMETPHK MOJe/1ap TaCHHU(QH.

6. Slnnu KOppeASLHO-PEIPCCCHON TAX/IMIHM YTKA3ULI GOCKMYWIAPH.

7. Bup napwKamm perpeccHOH Moleib Ba YHH Ty3HIira HucOataH
KyHnaaurad Tasabuaap.

Tecr
1. Kannait xonatna 60FAMKIHK Koppeasuuon ae6 adrunagu?
a) arap OMMHIHHMHr Xap OMp KHHAMATWra HaTHXaBHH OMWIMHHI MyaisH
Tacoauduil KHIiMaTH MOC KCIICa;
6) arap oMMIHHHC Xap OHp KuHMATHra HaTHXaiM OearMHHHI KYiU1ab
Kufmamapu, ABHH Myai‘mu CTAaTHCTHK TAKCHMOT MOC KE€Ca,;
B) arap OMMIIHMHT Xap Gup xHiiMaTHra HaTHXXaBHH OMHJI KNHMATIapHHHHT
OyTyH GHp TaKCHMOTH MOC Kesica;
r) arap oMH/UTH GE/NrMHHHI Xap OMp KMHMatTHra HaTKand OeMrHHHHT
Myaisin Gejrnianral KHEMaTH Moc Kelica.
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2. Taxaunmit udonara xypa Ooraukauk KaHaall rypaapra
6ynuaau?
a) TecKapm;
6) YH3IHKIIH;
B) TPH YH3HKIIH,
r) Xy¢r.

3. PerpeccHoH TaxJiuj HHMAaHH aHHKMauaaH nbopat?
a) OOFNMKNMKHHHT TaXJTHIMH IIAKJIMHH, YHAAa HATHXaBUH OMHIIHHHT
yarapuinu Gup éku OUp Heya OMWUIAPHHHI TabCHPH OHIAH IHapTIaHraH,
HATHXaBHi OMWITa TabCcHp KypcaryBud Oapya 6oluka OMHIIIAp KYIUIMTH
3ca JOWMHUIA Ba YpTaua KuiiMarnap cudariia kabyn KWINHAIH;
6) ukxkuta omun ypracugaru (kydr OOFNMKIHKIA) XaMja HaTHXaBUA
oM 6unan oMwuUIap KymMry ypracupard (Kyn oM GOTNHKIHKAA)
COFTHKTHKHUMHT )KHIICTHT HHH;
B) uKkMT2 Tacomumil V3rapyBuyMm ¥3apo TABCHPHUHHHIT CTATHCTHK
YT4OBHHH;
r) Taptubnu  y3rapyBumnap YpTacHIar®  CTATHCTHK  OOFIHKIHK
JlapaxacHHH.

4. ANoXHIA KOPPEIAUHS JeraH1a HUMa TYIIYHHAaaH?
a) HaTHXARUH OMIUT XaMJa TAAKHKOTIa KHPUTUITAH MKKH EKHM YHAAH K¥n
OMHIUTAPHUMHT GOFJIMKJTHTH,
6) MKKHTa OMIIT (HaTIDKaBHi Ba OMHIUIAp €KW HKKHTa OMHJI) YpTacH/aru
GOFNHK/INK;
B) 6owka oMwuiap KMHMaTH KaTeHi OelruiaHrad Xo/ulapAa HaTHXKaBHi
OMMN Ba GHTTa OMUJ YpTacHark GOFTHKINK;
r) cudarnit oMumiap Ypracuaars GOFITHKHK,

5. Kyfiuparn KuAMATANpAaH KailicH OHpH KOppeIUHSHARTD
xyPrT korpPpHuHeHTHHH Kabyn KHaa oxmatian?
a)-0,973;
6) 0,005;
B) L,111;
r)0,721.

52



6. Koppersuna uminkaH  KOYQPHUMCHTHHHMHMr  KaicH
kuiiMaTHaa ¥ Ba X ommwunap ¥pracuigard GOFIHKJIMKHH KHIIC
(xyunu) ned xucobramr Mymkuu?

a)-0,975;
0) 0,657;
B)-0,111;
r)0,421.

7. Arap ¥ Ba X omMumanap ypracuparn Koppeasiusgs Xyt
k03ppuuuentu 1 ra Teur 6yica, y HHMaHR anraaranm?
a) GOFTIMKTUKHHHT AYKIUFH;
6) Teckap¥ KOppesALHOH OOFNTHKITHKHHHT MABXY JUTHIH;
B) TeckapH QyHKIIHOHAN OOFMHUKITMKHUHT MaBXYy UTHTH;
r) TY¥pH QyHKUMOHA GOF AMKIIMKHHHT MaBXYUTHTH,

8. Arap ¥ Ba X omMwuiap ¥ypracumars koppensimMs kydr
xorpduunentn 0,675 kuitmatHu Kabys1 kKuaca, y X01a AeTepMHHALIHS
k03¢ GHIHEeHT HUMAra TeHr?

a) 0,822;
6) -0,675;
) 01.576;
r) 0,456.

9. DHr KHYHK KBAAPATIAP Yytynnra wmyoodurw KyuMIard
HdoganapaaH KaicH GUPHHHHT KMAMATH KaMasiaH?

a) g(}’, ‘):. )
6) Z(y,—y“,) ;
5o

1 30,
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10. Perpeccust mnapaMerpjapHHHHr 0OaxonapH (OHI KHYHK
KBaapatTaap ycyiM GaxoMapHHHHI XyCYCHAT/IApH) Kangad Oymnumm
Kepak?

a) CWIKHMaras;

6) rerepockeaTHK;
B) caMapai;

T) aCOC/IAHTaH.

11. Ymsukan KypT perpeccHs TeHrj1aMacuia 4 napamerp
HHMaHH aHrAaTagH?
a) HATHXKAaBMH OMWJI XxucoOra ONMHMAara (TaJKHKOT YYyH QXpaTHIMaraH)
OMHIUIAPHHHI YpTada XONaTra KENTHPHITAH TahCHPHHH;
6) omun 1 donsra y3rapraiaa HaTHXKABHI OMHIHBHI YpTaya Y3rapHIInHH;
B) arap x ysrapysuH OHp ¥m4oB OHpNHrura OIUMpHICA, y HATHXKaBHHA
OMHMIIHM ¥pTaya KaH4a MHKIOPIA Y3rapHILKHH;
) y HaTHXKaBuil oMw1 O€ArH BapHALMACHHHMHI KAHAKA yJYIIH MOJelaa
XMCOOra OJIMHTAHIMIMHA Ba y X ¥3rapyB4MHHHr TabCHpH Ounax
IIAPTIAHIAHIHTHHH.

12. a1 - napaMeTPHHHT YH3HKJIH XyPT perpeccHs
TEHIIaMacH ard KuitmatH Kaiicu dpopmyna 6yiinua anukaanagn?

a) ;l-a,;:;
n

2x=x)y=x"

6) 1=l - —
Z:(x—x)z

S (- 2My-7)

B) ;
3-8 (-

r) a,-x"
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13. Perpeccns tenrsamacun y, = 2,02 £ 0,78x kypunura osra.

Arap x Y3HHHHTr GHp §1490B GUPIHIHIa OLUHPHICA, y YPTA4A YIHHHHT
Kan4a yu4oB OMp.Mrura yarapaau:
a) 2,02 ra owanu;
©) 0,78 ra owanu;
B) 2,80 ra omwaau;
r) y3rapMaiijis.

14. PerpeccHsi TeHTJIaMaCHHHHI AXaMHATIHJIHIHHH Oaxoam
y4yH KalcH mMe3on;ial oiiasannnagn?
a) OumepHUHT F-MC30HH;
6) CTbIOAEHTHMHI [ ME30HH;
B) [Tnpcon me3onw;
r) JIap6MH- Y OTCOHHHHT d-Me30HH.

15. Omua 1 donira yIraprania HaTHXaBHi OMHJIHHHI' ypraya
y3rapuunun Kaicn kodpduuneHT 6enrniiabé 6epagn?
a) perpeccus Ko3bpuumeHTH;
6) nerepMHHALNUA KOYDPUIHEHTH;
B) KoppemilHa Ko3¢puumeHTy;
T) 3NAaCTHKANWK KOXOQHULHMEHTH.

16. Arap perpeccHsi TEHIJIaMacH ; =202 + 0,78, a x= 5,0,

v = 6,0 kypuHHmra sra 6y1ca MacTHKIMK KOYXPPHLUHEHTH HHMAra
TeHT?
a) 0,94;
6) 1,68;
B) 0,65;
r)2,42.
17. Japaxann (YHKOHS TeHrjJaMacH KyHWHIArH Kaicu
KYpHHHIITa 3ra?
8) y. =y x";
" 1
6) Ye=6,ta —;
X

A

2

B) y,=a,+tax+ax,
ey

-_— . x
F) Y, =a,-4q; .
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18. 'unep6oJia TeHrnamMacH KyHHIarn Kaiicu xypuuuura sra?
a) y,=a,-x%;
" 1
6) yx = aO +al _;
x
B) ):, =a,+ax+ax’;
r) yx = aO ) alx .
19. Koppensuua uuaexcH Kyiimaars Kailicu ¢opmyna 6yiiuua

anHKIanaan?

2 n—22

s

2
l—rwr

Z(yi —yi)z
B) I,
z(yl _yl)2
2
r) -
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I 606. KYII OMHJLJIM PEI'PECCHS BA KOPPEJSALIHMS

3.1. K¥n oMHIH KOPPEARLHOH — PErpecCHON TAX/IHI BA YM3HKJIH
perpeccHst TeHrJIamMacH

Hxrucoauit xomucanap, oxaria OMp BaKTHHHF Y3Wga Ba yMyMuMi
TaLCHP KHITYBYH KYT COHMM oMiuap GunaH anmkiaHaau. Iy mynocabar
fnnan kynHHYa y Y3rapyBYUMHUHT OHp Hewa X, X2,...,X; H30XJIOBYH
y3rapyBunnapra GOFHMKIMIHHH TAAKHK 3THIO Macaiacu maino 6ynamm.
Ywby macana xyn oMHINM KOPPENsIMOH-PETPECCHOH TaXJUN EpAamMuia
XaNn STHIHUIK MYMKHH. Ky OMMINH KOppensuHOH-PEerpeccHOH TaxJIHi
Kyinaard 60CKH4IapHH ¥3 M4HTa ONaJu:

e OMHLIap YpracHaard GOFNHKIHKHHHT XWICTHIHEY Yivann;
MOJieNra KHpYBYH OMMLIapHH Taunab oM,
oMWUIap 6OFMHKIHKNAPHHUHT HOMabyM cabalnapuHu aHMKNaL,
perpeccus TEHrIaMaCHHHUHT TYDHHH aHWKJIAIL,
perpeccus MOAETHHHE Ty3Ull BA YHHHT NapaMeTprapuHy 6axonau;

¢ GOFIMKIMK NapaMeTPIapHHHHT aXaMHS TIATUTHHH TEKLIMPHLUI,

¢ GOFIHKIIMK NapaMETPJIAPHHH OPATHK KHCKAPTHPHII.

Bornuknuken kyn oMumnH perpeccus ycymwlapu Ownan Taakuk
3THWAA Macana Xyuuu xydr perpeccusnan doilnananuugary xabu
KyHUIand, ABHH y Hatdkamw Genrd OwmaH x;, Xx2,....X; OMHILIAp
ypracunarun OGOFMHKIHK IIAKIHHUHT TaXTHIHH HOORACHHH aHHKaall
YUYH, KyHnunars GyHKUHSHM TONHIG Tanab sTunany:

¥y, = f(x,%,..%.),
Oy epaa, k — OMHIUIAp COHM.

OHI' KHYMK KBajpamiap YCYJMHHHI ¥3Hra XoC XyCyCHATIapH
Tydainu Kkyn oMwiin perpeccuana xydr perpeccusard kabu ¢akar
YM3NKIM TEHINaMajuap Ba Y3rapyBUMIapHM Y3rapTupHin iyam Ownax
YU3HKIH KYPYHHINITA KeJTHPHIATUTAH TeHTIaManap Ky/laHunann. bynna
OOFIMK/IMK IHMAK/IMHH AaCOCJAIUHHAHT KMHMHWIMTH Tydaiiny xynunua
YM3HKJIH TeHrTamaaaH ¢olpanaHunany, YHd KyHuaaru rap3ga é3mm
MYMKHH:

V=G tax, +a,x, +..+a.x, +¢
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6y epna ap,a;, ..., dx — MOHCIb MNapaMeTpaapd (perpeccus
ko3 puuneHTNapH);
& — Tacoauuit KaTTaMK (KONAMK KHMaTH). ‘

Perpeccus ko3(puuMeHTH a, perpeccHs TEHrTaMacHra KupyBYH
fomika oMMANApHUHr KaThHd OenrunanraH (JOoMMMIE) KuHMaTHAA X;
y3rapyrun Oup yn4uoB OMpIHrMra OMMpHITaHAarHHa y HATHKABUH OMUI
¥pTaya KaH4a MHUKJIOPra OUWHIIKHHA KYpcaTaiu.

Kyn oMwu perpcccus Moaenu mapaMerpiiapuHu 6axonamHu
MaTpHLAIM HAKIJa aMmaira OWHPHII MYMKHH. Martpuua wmwaknvaary
YU3MKIH KYNI OMHJUTM  perpeccs TeHrNaMacH KyHWIarH KypHHHIIA
€3una/m:

Y= Xa+ ¢,

Oy epaa Y — ynyamra 3ra 3pkcu3 yarapyBsun KHiiMaTinapH BekTopH (n x 1);

X - X;, X, ..., Xy MycTakul ¥3rapysuwiap KuimMarnap Marpuuacd, X
MATPHUAHHHT YTdamHiaury n X (k+ 1) ra Tedr. BupuHun yetys OGurranuk
xuco0NIaHaH, HyHKH perpeccHs TeHrnaMacuaa ag Oupra kynaftupunany;

a — 0axonaHMINM NO3UM OYnraH yiyaMra sra HOMabiyM HapaMeTpiap
BEKTOpH (k + 1)x 1;
£ —yn4amra 3ra TacoH(pui oruuIIapu BeKTopu n- 1,

yi 1 xi1 . xn aj
y=1| »2 | ; X= U xz o x| Y=| a
V3 1 Xm Xnk ai

OHr KMYHK KBajgparap ycynd OyiH4Ya perpeccHoq TeHrIaMa
11apaMeTpapHHy Xucoball yuyH KyHunarn ¢popMyna Ky inasHiaau:

A = (X'X) XY,

Oy epaa X’ — TpaHcroHHpIaKHraH X MaTpulia;
(X'X)! ~ Teckapu MarpHia.

Kyn omuinm perpeccus wmonaend xap OWp 1napaMeTpuHuHT
HIoHYNMANruHy Gaxoslamwt CThIOACHTHMHT { ME30HM €plaMuaa amanra
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omMpHnand. MoaenHHHr Xap KanJaH napaMeTpH YMYH [ ME3OHHHHT d;
KuiAMaTH Kyiinaaru popmyna 6§iinua xucobnab ynkunaau:

a
t =

J
xuc Ss \/bj

Oy epaa S: — perpeccHa TEHIIaMacHHMHT CTaHAapT (¥prada KBaJpPaTHK)
OFHILH.
Y Kyiunaru ¢popmyna 6yiinya aHHKIaHAIH:

€ n-k-1

b, — (X'X)"! MaTpHUAHHHI JMArOHAN INCMEHTIIAPH.

OpKHHITHK Japaxanapu (n —~ k — 1) ra sra 6§araH  ME30HHHHT
XHcobmab YHKHIAraH KHIMaTH XaOBaldarH KHiIMaTAaH IOkopH Oyica,
ABHH taucos > lan - k - 1 OF7Ca, a, perpeccha kod¢pPuHuHeHTH eTapiaHda
HIIOHYIM  XHcoGnasamu.  Arap  perpeccds  K03pdHUMEHTHHHHT
HUIOHY/IHINMH TAcOMKIaHMaca, Y X044a MOJENAa j OMWIHHHHT MYXHM
3MAcMrd Ba YHH MoOJeiAaH 4HKapM6 tawnam &k Gowka ommira
IMAIUTHPHIN 3apYPIIHIY TYFPHCHIAIH XyNoca KEMHG YHKaIH.

OMuILTapHHHT  TabCHpHHH  (axonmalia perpeccHoH  MoJenb
ko3pbunneHTapy  MyxuM  ponp  VitHadtum.  bupok,  ymuom
OHpAUKNADUHUHT Gup-GUpHAaH (ApK KUNMHIUM BA Y3rapH6 TypHILUHHHP
Typn# AapaxacH Tydaiiny 6eBocuTa yiaap EpaaMHIa OMHUIAPHHHT IPKCH3
y3rapyBuura TanLcHp Aapaxac GyiiHua Takkocna6 Gynmaind. Bywaaii
tapxiapun 6aprapad >THII y4yH J; dNACTHIUIHK Kod$pHUHEHTIapH Ba f,
Geta-koaddULHEHTIApH KYIUTaHWIAM,

OnacTHIUIMK KO3QPHIHEHTHHH J; aHHK1am (opMyIacH.

DNACTHKNHK KO3QHLHEHTH:

. =a,-

7 J

< [

6y epaa a, — perpeccHa KOHOHIHEHTH;

y — HaTHXABHI OMIJIHHHT YPTauya KMiMaTH;

X, -] OMWIHHHTI YpTaya KHAMArH.
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Dnacruxiuk ko3douimentn j omun | dousra yarapranja y spkcus
yarapysum Kanua GOH3ra Y3rapuiMHH KYpcaTaau.
bera-ko3dduumentnn anuknam GpopMynacu Kyuaard KypuHHIIra 3ra:

t

p-xkordpPpuyuenm - B, =a, _Sl ,
y

6y epaa, Sx; —j OMHIHHHT YpTaqya KBAAPaTHK OFHILH;

Sy —y OMWJIHMHT YpTaya KBaPaTHK OFHILU.

B-ko3dpHLHEHT TerHuLH x; MyCTaKMn ¥3rapyBuH Y3UHHHT Ypraua
KBANPaTHK OFMIUM MHKAOpHra Y3rapTHPWIraHaa KOIraH MYCTaKHi
y3rapyBYHNApHHHT KaTbHH GENTHIAHraH KHHMaTH/Ia y 3pKCH3 y3rapyRuyu
Sy ypraya KBagpaTHK OFHLIM MUKIODHHMHI KaHYa KHCMMIA Y3rapHuiMHU

KypcaraJu.
Ywby kodbdHuseHTRAD  OMHIIAPMHH  YNAPHHHT  SPKCH3
y3rapyBuMra TaBCHpM Japaxacu Oyiiuua KeTMa — KETIHK Ty3HIH

HMKOHUHHM Oepaju.

Bapya oMWATapHUHT YMYMHI TabCUpHIa OMUN  TabCHPUHHUHI
yIymuHd A, Aensta-kodbduuMeHTIap MHKiopH OYiiMua Gaxosaiu
MYMKHH.,

Jenbta-ko3¢duuneHTHH aHuKIaL hopMynacu:

B,

A-xo3ppuyuenm - A ;=r,; ot

6y epaa. r,; —; omuwl OHIIAH y BPKCH3 Y3rapyBuM Ypracuaard xy¢r
koppensuns kodgpdunnenTy;

R? — kTl OMH/IIH NeTepMHHALHS KO3POUIHEHTH.

Kyn oMuwuin sgcrepMuHauus  KodpuuMeHTH KV OMHANM
perpeccuon Moxemnap cudarunn Gaxonam yvyn doipananunaan. Kyn
OMHINIA  JerepMUHALAA  KO>(ULMEHTHHH  aHHKNam  dopMynacu
KyHugaruya:

2 AT
R =1-—1" =L
20.-x) 20-y)
=t 1




JerepMunauns ko3 PHLUHEHTH OMWUIAD TanLCUpH ocTHAa Gyaran
HaTHKABUH OMMI BAPHALMSCHHMHT YITyUIMHH KYpcaTanH, sbuu y Genrucu
RAPHALIMACHHUHT KAHAKa YJIYLIH MOJENAa XUCOOTa OJIMHraHIMIUHK BA Y
Molenra  KMpPHTHIraH  OMWUIAPHHHT  yYHra  TabCHpH  OGunan
WapTIAHTaHNMTMHE  Genrunaiim.  JletepMunaums  koadpduuuentu R’
Oupra KaHyanwk skuH 6Yiaca, MOAENHMHT cudaTH UIyHYANHK IOKOPH.
Mogenra Mycrakun Y3rapyBuMnap Kywidirauaa, R’ HUHT KuitmMaTH
OpTanM, WYHHHr y4yH R’ ko3hOHUMEHTHra MyCTakun ¥irapysuunap
COHMHM XHco0ra onrad xonga Kyiwnaru ¢opmyna OyiiMda TysarHuinap
KHPHTHIIMIUM KEPaK.

R =1-(-R}- "L
o n—k-1°
Ky oMuILTH perpeccus MOJeTHHHHT aXaMHATIHTUTHHH TEKILHPHIY YYYH
Ouwepuunr F-mesonnnan  doiaanammnamd. Y Ky#umarn  dopmyna
6¥itnua aHuK1aHaTH:

B Rk
(=R An-k=1)"

Arap axaMHATIUIMKHUHC Oepunra napaxacuaa yi =k, y2 = (n -k
— 1) o3pkuHnMK papaxanapura sra 6ynran Me30HHHHI XxHMcoOnab
YHKWII'AH KMIMATH XKaJBa/iaard KMiMaraan karra 0ynca, y Xonma Moaens
aXaMHATIH XHcobnaHagy. Kyn oMunnu perpeccds MOAEIMHMHT AHUKIMK
ynuosnapu cudaTHa KONIMK KOMIOHEHTA Jlapaxkanapy KBafipaTIapuHuHT
HuFUHAHCH (n—k—1) xaTTanukka HUCOATMHMYU Y34A3 HAMOEH JTYBYM
CTaHJapT XaTo KY/UIaHWIAIH, AbHU:

3.2. Kjn oMuLIA KOppeasitMa — PerpeccHn MOJEIH YUy H
OMMJIJIAPHH TaHIall

OmunnapHy TaHnam Kynm OMHIIH  perpeccHs  MOJIEIapHHU
TY3HNIArH MyXHM MyaMMo XHCOONMaHaH. Y IKTHMOHIT-UKTHCOIMIH
XO/MCANAaPHN CTATHCTHK BA MATEMATHK Me30H/apiaH doiianadran xonna
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cudatyil BA MUKIOPHH JKHUXATAaH TaxJMN KHIMII acocHia amanra
OLLIMPHIANH.

K¥n oOMMANH perpeccHs MOJENH YUYH OMHIUIADHH TaHJAL
(capanam) y4ra 6ockMy1a aManra omupunagd. OMunnapuu Tanad onuw
GockuYIapH KyHuarwiapaaH ubopar:

e y Vy3rapyBuMra TabCHpP KypcaTyB4M OMHINap pyHxaTHHH
ONAMHIAH AHHKJIALL,

o Omwinapuuy ku€cui Oaxosaml Ba yNapHHHI OHP KMCMHMHH
AXKpaTHLL;

e MoJesnapHHHI TYpnM BapHaHTIADHHH TY3HILJAa OMHJIAAPHH
AKyH#H TaHnal OJIMIIL Ba NAPAMETPIAPHHHHT aXaMHATIWIHIHHK Gaxosani.

OmunapHH KuécHit 6axonaur Ba yIapHHHT OHp KHCMHHH @XpaTHII
ydyH Xap OHp OMHIHHHI HaTukaBHi omus y OwraH Ba Kourad
OMHJUTAPHUHT Xap OupH GHian YH3MKIM GOTIMKNMIHHUAT JKHIICIHIHHH
ya3oBuH Ky T Koppeisliua ko3GQHUNEHTIAPHHUHT MATPHUACH TY3HIAJ4
(3.1-xangan).

3.1-xamBan
Kydr xoppensuns xydT YHIHKIH K0IPGHIHEHTIAPHARAT MATPHIACK
y X1 X2 X; e Xk
)4 1 Fyxl Tyx2 T2 Tk
X1 Txly 1 Ixax e Ixl x Iyl %
X2 Ty Ix2x1 1 Ix2xy I'x2 xk
X, Iy Fxixi Fxix2 1 Fxixk
Xx kv Frkxl Fekx2 P xkxy i
Oy epaia  y — HaTHXaBUH OMMIT,
X7, X2,...,Xt — OMHIUIAD TYIUIAMH;
r; — X, Ba X, oMwuiap Ypracuaarn >xyyr Koppensuma

KO3 PUUHEHTH.
Kyt koppensiuns kodpdHuHeHTIap MATPHLACH — CHMMETPHK MaTpHula
(ry = rj;) OYnub, yHuMHr acocuii [uMaroHanuja OMHILIADHHHI ¥3apo
GOFTMKNHK Ky4HHMHr TaBcu(HM KoiUamran, 6apuya 6otuka sneMeHTnap i
Baj OMHILTAp KYHT KOPPCAAUHACHHHHT K03 bHuMeHTIapH XHcoONaHaaH.
Koppenauuon Marpuna ¢yHkupoHan OOFIHKIMKKA AKHH OyiraH
KHIC YM3HKIH KOPPC/ALMOH ¥3apo OOFNMKIHKAA TypraH OMWJUIapHH
aHUKIal HMKOHHHH Oepaau.
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3.3. My.IbTHKOMIHHEAPJIHK Ba YHH Oaprapad >THIM ycyanapr

Arap moenra MKKH €KM YHAAH KTl JKHIIC YH3HKIM KOPPEIALIHOH
y3apo GornaHraH OMHI KHPHTHIICA, Y X0JL1a perpeccus TeHrnaMacH Gunan
6up karopaa OGomka YM3MKIH OOFIMKIHK XaM maiao Oynagu.
MynpTHKOLIHHEApTHK Je6 HoMiaHyBYM OyHOali Xoauca perpeccHs
KO3Q(HIHMEHTIapHHHHI MHUKIOpUHH Oy3ub Kypcatagd Ba YNapHHHI
HKTHCOAHH TANTKHHHHH KHHHHNATAPANH.

MynsTHKONNMHHEapnHK — Oy MoAciAra KHPUTHIraH OMHILIAp
ypTrachnard xHnc 6OFITHKIHK.

MyJIbTHKOUTHHEADIHK ~ TabCHPH  OCTHJAA  103ara  Kc/iAaJHraH
y3rapuiunap:

® MOAC/HAArd OIUMII TeHACHUMACHra dra Oynran mnapamMertprap
MHKIOpUHH 6Y3HO KypcaTany;

e perpeccus Kod(QQUUHEHTAADH HKTHCOJHH TaNKHHH MabHOHHMHI
y3rapuiuura ondb xenany;

e HOpMan TCHINIAMANAp TH3MMHHHHT 3aM() LIAPTIAHTAHTHTHHH
KenTHPHO YUKapaH;

® 3HI MYXHM OMHIM Oenruiapud  aHMKIaWl  )Kapa€HHHH
Mypakkabnaurrupaim.

MynbTHKONIMHEAPNHK MyaMMOCHHH Xal JTHHIRa OWMp Hedya
60CKHWIapHHY aXpaTHII MYMKHH. MyJIbTHKOJUIHHEAPIHK MYaMMOCHHH
XaJ1 3THI 60CKHWiIapy KyHHjarunapaas ubopar:

1. My nbTHKOJUTHHEAPTHKHHUHT MaBXy UTHTHHH aHHKJIalL.

2. MyabTHKO/UIHHEApIHK Maimo OYIHIMHHHT  cababnapHHH
AHMKJIAILL.

3. MynbTHKOoANMHEapnHKuM OGapTapag STHIl 4opanapuHH HLLial
YHKHLL,

OMmunnap ypracuaa MyJbTHXOJNUIHHEADNHKHH Naifo O¥ nMUIHHHHT
acocuit cababrapu cudaruaa KyiHaarHnapHH Kafa ITHII MyMKHH.

Vpranunaérran OMLIap XOMCA EKH HKAPAEHHMHT GHP TOMOHHHH
TaBcu(naiiay (Macanad, Huuiab YUKApHATaH MAaxCysi0T XaKMH Ba acOCHi
donunap yprasa HWINMMK KuiMaTH KypCaTKHWIapHHM Mogenra Gup
BAKTHUHI ¥3M/Ja KUPUTHII TABCHA STHIMAHIH, TYHKH YNAPHAHT HKKAIacH
XaM KOPXOHaHHHI' ¥TYaMHHH TaBcHnaiaH).

1. YMyMH#i kuiMaTH JOMMMH KaTTAIHKHH Y3HIa HaMOEH 3TyBYH
omumnap cudaruga dolmananvm (MacanaH, acocHfi  (QOHENAPHUHT
APOKTMIIMK KO3PPUUMCHTH Ba ICKUPULI KOIDHHUHENTH).
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2. Bup-6MpHHMHr 3neMeHTIapH XucobnaHraH omuianap (Macanad,
MaxcyJIOTHH W0 4uMKapuil Xapaxariapd Ba MaxcymoT OMPAUrHHWMHT
TaAHHAPXH).

3. Bup-6MpHHM TakpoOpnOBYH HKTHCOAMI MabHo O¥itWda omminap
(macanan, goiina Ba MaxCyJIOTHHHT peHTabe UTHTH).

My nETHKOIUIHHCAPIMKHKWHT BOp-HYKAUIHHN aHHAKIAUT YYYH xacTnab
*y¢T xoppenauns KorhOUUHEHTTAPHHUHT MATPHIIACMHH TaXHN KUIHLL.
Arap r.y > 0,8 6ynca, x, Ba x; oMuwninap kofMHeap ne6 3pTHPOd
3THINILH MyMKHH.

Keitun 3ca X'X matpuiians Taakuk 3THur 1o3uM. Arap X'X matpHua
AHMKITOBYHCH HONra AKuH 6¥1ca, y xonna 6y MyIbTHKONTHHEAPIHKHAHT
MaBXy UTHCHAAH Aanonat Gepaan.

My nsTHKOITHHEAPNHKHH XOpPENALHOH Moienian OHp €k Gup Heva
YH3IMKNIH GOFAaHraH OMWUIApHH 4MKapn® Tamnam éku  Gownansud
OMWUIADHHM SIHIH, WUPUKAAMITUPHIAraH OMHIINApra alIaHTHPHIN HYIH
Ounan Gaprapad Tt MyMkuH. OMuiiapaas Kaicw OMpHHH ynkapub
Tauulaul MacanacH Yprauwiaérrad XoaucaHu cuar Ba  MAHTHKUH
KUXATAAH TAXJIWI KMIIMIT aCOCHA Xl STHNIAH.

MynsTukonnuHeapaukuu G6aprapad 3T €ku KaMaWTHPHUT YYYH
6up Heua ycymapaaH ¢oliganaHull  MyMKMH. VYiap KaropHra
KyHAWIarunap Kupaau:

® KOppensuus YIBHKIN KOJ()PUUHEHTNAPHHUHT KAHMaTIapHHU
TaKKoC/au,;

® OMHJUIZPHHM KMPUTHII YCYIH (KaJAaMIIN PETPECCHA YCYIH);

¢ OMMHUTAPHH YMKapub Tauuiam ycyny.

Y6y MynsTHKOMIMHEAPNUKHH OapTapad 3THil €kM KaMaHTHpHIU
YCYNNAPHHHHT MOXMATHHU KyHRIarHya Tapcu(pran MyMKHH.

Koppensiuus  um3sukin ko3 OuiMEHTNApHHHHT  KHIIMATIApHHH
TAKKOCNAl YCYTUHMHT MOXHATH. OMWINapHy TaHnab onvuina HaTHXaBHi
omun Gmian Golllka oMwUIapra KaparaHaa XMIcpok OornaHraH omu:
ad3an xypunamu. byuna ym6y omumnapuunr y 6unan OOFINKITMIY yHHUHT
6omxa omun OWnaH OOFNUKIMIMra KaparaHaa FOKOpH OYmHIIM Kepak,
ABLHU

Pyxi > Fyxk, Tyxk > Pyixk B Fyck < 0,8

OMUIapHH KHpUTHIN YCyIH (KaZaMJIH perpecchs ycymm). Ycya
myHaaH ubopatkd, mojcira omuwutap Ourranan Ba MyaiisH kerMa-
KETIIMKAA KWUPHTHNAAH. BHpPHHYM Kagamia MOJCIra 3pKCH3 ¥3rapyB4H
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OnilaH KOppenALMSHHHI 3Hr Karra kod(dHuueHTHra sra 6ynran oMun
KHPHTHIARH.

UKKHHYH Ba KeHHHTH Kaaamyiapfia MOJAEIra-MOAENb KOJ/HK/apH
O1naH KOppeNALMAHMHT JHr KaTTa kodbduuueHTHra dra 6ynraH ommn
KMPHTHIIAH,

Mogagcnra xap 6Mp OMII KHPHTHITAHHAAN KCHHH YHHHI' TaBCH(apu
xuco61a6 YurKuragM Ba MOAENb HUIOHWIMIMK HYKTaH HasapHiad
TEKIHUPHIATH.

Arap MoJen, MyafifH WiapTIapHY  KaHoaTiaHTHpMaH  k¥iica
(macanaH, k < n/3, Sci.1 — Sex > I, 6y epia n — Ky3aTyBiap COHH; k —
MOZie/Ira KMPUTH/IAAHraH OMHINAp coHH; [ — aiipuM Gepuirad (Mabiym)
KHYHK COH; S¢ i — Ypraua KBaJpaTHK XaTo; S¢i.; — MOACHHUHr GyHaaH
OJIIHHTH KaJaMja OPTTHPHIIraH Ba k-] ¥3rapyByHIapHH ¥3 HIHra OJTyBYH
ypTaua KBaApaTHK XaTOCH) MOJEIIHH TY3HIH HHXOACHTA ETAJIH.

Omumiapad yukapu6 Ttauviaw ycynu. Ymby yCyJIHHHr MOXHSATH
uryHaaH ubopatku, moaenra 6apuya omunnap kuputHnaad. CyHrpa pe-
rpeccHs  TEHINIAMacH Ty3wiraHWlaH KeliMH, MOJAeNAaH perpeccHs
KO PHUMEHTH aXaMHATCH3, ! ME3OHHHHT XaM JHI KHYHK KHHMAaTHra sra
6Ynran omun 4uxkapu6 TauvraHagu. llyHnan keHHH SHTH perpeccHs
TEHIJIaMaCH XOCHA KH/IHH3AH Ba PErpecCHAHMHI KoiraH Oapua
KO3 (PHUMCHTIIADHHUMHT aXaMHATH KaiiTa 6axonaHaau.

OmunnapHu YHKapHO Tamnaul xapa€Hu MOAETb MyaisH WapTIapHH
KaHOATIAHTHPMATYHYA Ba perpeccMsHHHr Gapya Ko3QPHLUMEHTIapH
aXaMHATH HOKOpH 6¥nraHra Kagap 1aBOM 3TajH.

3.4. Kyn oMu.11IH Ba XycycHH KoppeasiuHs

XO03HpPrH BaKTAA KOppeNALMA MOJC/IAPHHH Ty3HLLIA acocuil
ANFUHJIMHY  TakcHMnaml Kyl Yr4oBAM  KOHYHHHHT — HOPMa&UIHMIH
niapTnapuial keaub yukunaad. Ywdy wapriap ypraHuna€Ttrad OMHAIap
¥pTacunars SOFMHKIHKIHHT YH3HKIA XyCYCHATHHH TabMHHMAalH. By xon
KypcaTKH4iap cHpaTHAa  KOPPEALHAHHHT Ky T, anoxuaa
KO3QGHMUHEHTIApM Ba Ky OMMIUIM KOppemiliMs KkodpPHUHCHTHIaH
doiinanannwsy 6emnnab Gepaan.

Koppensuuanunr XycycHH K03 pHLHEHTIApH OMHJINAp
AMFMH/IMCHIa MKKMTa OearMHHHT GOFNMKTHIMHM TaBcHiadan, OyHjaa
ywfy omuanapuuur OGowmka omuanap Ounan Gapuya OornMKIHKIapH
HYKOTHIraH, AbHY WAPTIM-IouMHH (¥pTada) Japaxana MycTaxkamIaHra
Oy iy kepak.
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Xycycuit koppensims ko3¢QULHEHTH KOJIraH OMWUIAPHUHT KATHHH
GenrmnaHraH KHMMaTHAa HKKATa Y3rapysyHd ypracuaarn GOFNMHKIMKHMHT
KUNCIHIHHY  TaBcHGnaliau. Arap HKKUTa TacoAuHii KaTTanHK
ypracugarn xoppemsammsa  kxydpr kodpbuumentn Yma TtacomubHii
KaTTanMKiIap ypraciuarn anoxuaa koddpdunneHTaaH karra 6ymu6 umkca,
y xonjga Oy Yy4YHHYUM Karbuif GeNrWiasraH KaTTanuk YpraHunaérrad
KaTTATHKNIAp YpTacHaard ¥3apo GOFMMKIMKHU KYHaUTHpaaH, SbHU XYDT
KO3 QUUMEHTHHHE JOKOPH KMAMATH YYHHUM KATTANAMKHMHI HUITHPOK
3THINM  Owinax  maptaawrad. Tervuun  kod¢duumentnap Guian
CONMUIOTHPUIITaHAa Koppensauus Xyt Ko3pGHUMEHTUHUHT 1aCT KHHMATH
Karbui OenrmnaHaquraH KaTTaldK TabCHPH OCTHIA YpraHunaérran
KaTTAMKTIap Ypracujaru GOFMMKIHKHMHr 3addnawrauuad janonar
Gepaau.

Xycycuii xoppenduus xo3(QQUUHEHTH, MaCUIaH, Ty, MOAENTA
KHPHTHITaH YYHHYH KaTTAIHK X; HHHT TAbCHPH HCTHCHO 3THATAH XOoJaa y
Ba X; KaTTANHMKIAPH YpTacHIary YM3HKIH OOFNMKIMKHMHI JapaXacHHH
taBcunaiau. Y Kyiunarn gopmyna 6yitHua anukiaHany:

r“’l - r}’z r‘n’x

r.‘“l("':) = - 2 2 1
J(l —r, X=re, )

X; HHHI' TAbCHPH HMCTHCHO ITHIIaH XOJJIa y HHHI X; ra GOfJMKINIH
Ky#iHuaara ¢popmyna 6yiinua aHHKIIaHARH:

T, ™ ryx. rx,x:

Py, E e
%2 (x) ‘(l_ryzq)(1~r:x1)

OMHULIapHHHT ¥3ap0o GOFMHKAMIMHHM HATIOKABHH OMMWIHMHT TabCHPH
6aprapad sTrraH TakaupAa XHco6nab YHKHI MYMKHH:

- r’r‘z ~ r)"l r)"z

v s
= Ja-r ya-rt )y

Xycycuit koppensuus ko3pduumentd -1 gaH +1 rawa 6ynran
yerapazia y3rapaau. Arap KOppe/sLRIHUHT an0xuaa ko3gduimentn £1 ra
TeHr O¥nca, y XOMIA HKKMTa KaTTalHK Ypracuuard GOr/MKIHK
QYHKIIHOHAN, HOJNTA TEHTIHK 3ca YOy KATTATUKNAPHHHT YH3HKIH
OornmMKnMruaan ganonar 6epaau.



Arap xoppensuus xy¢dr koddduuneHTHHUHT MaTpuiacH R Masxyn
O6ynca, y xonna koppensuus anoxuaa ko3pbuuHeHTNapH MaTpuUacHra
JTHII KoppensuMa anoxuia ko3dduuMeHTIApUHM KeTMa-keT xucobnab
4YMKHID Ba KyHugard gopMynanan ¢olganadrad Xo/naa Matpuiasa xypr
Koppensius R xoddbduUMEHTNApUHK ynap OWNaH aMalUTHPHII aCOCHAA
aManra oluHpHIaau:

—-Ai/'
y T,

(4, 'Aj;)z

6y epma: r, — J/ Ba j OMWIAD YPTACHAArd alOXMIAAa KOPPETAUMS
koddduumenTy;

A4, - xydr «xoppensuus KodpdMUMEHTIapH MATPULIACHHUHT rj
JNEMEHTHIa anreOpankK KymMmya;
Ai, A, — xydt xoppensuus xkodpdHIMEHTIADH  MATPUUACHHHHF

TErHIULUIHYA F, Ba r;; dNeMcHTAapura anrebpauk kyummuanap. Xycycuit
xoppensuus xo3dduumenTura 6enrn, y = f(x;) GOFMUKIHK MOIeaUIarH
perpeccustHuHT TernuuM Genrucy 6yitnya Gepunanu.

Koppesasuus aioxuaa xodhQUUHEHTNIApH CTATHCTHK KaTTaJMKIap
cabpaTHAA HMINOHWIWIHK HYKTaH Ha3apHAaH TaxXJuid  KWIHHHG,
baxonanaan. Ywby wmaxkcaana  kydmmard  Qopmyna  6yiiuua
annkiaHagurad CTIOACHTHHNY { ME30HMAAH ol xanaHwuIaau:

( =y n—k-1
i l_rZ .

Me30oHHHHHr ¢ KMAMaTH XaABANNATH fqy, KuiiMarnap Owran
TakKKociaHamu, Oy epAa @ — axXaMHATIWIMKHHAHT OepuiraH (MabimyM)
JapaxacH; Yy =(n —k — 1) — 3pKMIUTUK JapaKalapuHUHT COHH.

Arap tgcos > loy TEHICH3AMIU Oaxkapwica, y Xomma Koppensuus
KO3(pOHUMEHTHHHHI' KMHMATH axXaMHUATIM, JAcO TaH ONUHAAH, SABHH
Koppensums Ko3pPULUHEHTHHHHT HONra TEHTUIHHK TACAMKIOBYH HOINH
dapa3s MHKOp 3THNAAM Ba TAJKMK 3THNAETTaH Y3rapyBYwiap ypracHaa
XKHIIC CTATHCTHK ¥3apo GOFTMKINK MaBXy X IeraH XyJI0Cara KeTHHATH.

Arap xycycuit  Koppemiuus — Ko3QQHUMEHTIAPH  KBaapaTra
KYTapuica, y Xoiga XycycHii aetepmuuaunus koddouumcHriapura ara
Oy nui MyMKuH.

XycycHii feTepMuHanHUs KOYQOHUMEHTH 60K OMWIHUHT KAiiMaTH
y3rapmaran Xosnaa ywly OMHJIHMHT GOIKA OMMINAPAAH OUPHHMHT
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TAbCUPH OCTHAA BapHALHACH YIyWHHH Kypcatand. Hxkd omuud
YH3NKJIA MOAC/b XONAaTHAA KYII OMHILIH KOppElAUHAcH Ko3dHIHEHTH
Ky#fngars ¢popmyna O¥Huya aHHKJIAHA/IH:

_ r); +r,i’ +2r, M T,
Kyn omwm xoppensiuus kodpdunuentn 0 gan 1 rava 6ynran yerapana
y3rapuG Typany; y 1 ra kanyanuk skuH 6§1ca, HaTHXanH Genrnra TabCHp
ITYBYM OMHILIAP KYNPOK Japakaja Xxxco0ra onuHraH.
Kydr xoppensiuma koddpdHuUMeHTH R HMHT MATpPHLIACH MAabIyM
6ymraH xoJUtapaa, Ky OMU/UIE KOppEIAUMAcH Ko3bduiuenTn KyHumaryu
TypAars MaTpHIAIH TEHIJIAMAHH €4raH X071/1a TONHIa/IH:

1
r=|1- RN
%

6y epna \R\ — Xy¢T koppenaums kodQOHIHECHTIAPH MaTPHIACHHHHT
AHHKJIOBUHCH;
\R*| — yHaa x MyCTaKu ¥3rapy BYWIAPHHHT Y 3PKCH3 ¥3rapyBunnap Ounan
GOF/NMKIHIMHA TaBCHGJIOBYM caTp Ba YCTyH Yuupu6 Tauutanrad xy¢r
Koppensauus K03QPHIHEHTIAPH MATPHIACHHUHT aHHKIIOBYHCH.

Kyn omwum koppensuma kodQQUUHMEHTHHUHT axaMmusmiuiuzuiu
mexwupuw y4yH F-me3oHgaH ¢oiiganaHHIl MYMKHH, y KyHHoard
tbopmyna 6¥iHaa aHHKIaHAIH:

2
—k-1
F= _R_2 Jork—
1-R k
Koppemiupon Taximinarn 3Hr HINOHWIM HaTHXajiapra Ky3aTuil
O0BEKTIAPHHHHT COHM (1) Tax/Mil KWwiHHaETran Oerwnap couu (m) Rad
6-8 Mapra kyn 6yyrad xo/napaa JpHLIHAANM.

3.5. Mucoanap
Kyn oMWUIM d9uM3UKIH perpeccHs MOACHMra oOMWUIapHH 3.2-
KauBajia KEITHPWIIaH IIApTIH OOLUIAHFMY MabIyMOT/Iap acocuia
TaHnab onuur Tanad ITunaam.
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Bouilanruyd MabJAyMoOTAap

3.2-xkaaBan

Maxcyor Pexnama Maxcyror Tamxnaoraa
Tauncu.nor COTHI XAXKMH, xapamwlapu, GHPJII“‘HHI""‘ ;::::;::l::.i
paKkaMH MJIH. CYM MHHT CyM XAKMH, MHHT 6: 0 — i
(¥) X)) cgmxy | PO~ V)
_ _ S G [ ERY 0. © I
1 127 138 140 1 |
2 1,34 134 141 1
3 1 s 116 | 136 0
4 s 137 149 _,_____1____1
5 1,43 127 154 0
6 1,25 125 143 0
7 13 116 155 N S
g | 1,57 134 155 B 1
SR SN N O 4 S G (.~ S S ) S S
10 1,46 135 154 1
oo o 128 |l S €. /A S
12 4 155 _109 R 11 S I | A
N 1,35 145 144 0
SN C SN S . - SN D L S B S N S
[T ] s [ [ 0]
16 125 122 141 0
I 163 | 148 1
18 128 139 | 14l 1
TR & 134 139 0
20 1,51 _ 136 N .7 A N

Euyum. OMwinapHd yukapu6 vamuiam ycymuaaH ¢oAnanaHamus.
Bbupunun Gockuyaa mojenra Gapua oMsuutapHu kupuramus. TaxJiamHu
aManra OWMpPHIN JacTypui BocHTacH cubatuma “MabIyMOTIapHH
EXCELna Ttaxmun kunuwr” facTypHinard «Perpeccua» BOCHTacHAaH
(o#nananamus. Hamwkanap 3.3-)xaqBania KeNTHPHITaH.

3.3-xagsan

AxyniapHn YHKapHIN

PerpeccuoH craTHCTHKR
R kynnux 0,806634
R-KBagpar 0,650659
Hopmasnaurrupriran R-ksaapar 0,585158
Craunpapr xato 0,073662
Kysatys 20

69



JIHCHepCHOH TAXJIHA

Kypcarxna daf SS MS F
Perpeccus 3 0,161702 0,053908 9,933511
Konaux 16 0,086818 0,005426
Kamn 19 0,248520

KypcaTxu4 Kospduun- CTaHaapT XaTo | (~CTATHCTHKA P-xmiimart

eHT/Iap
Y-kecHIIys -0,199947 0,451283 -0,443064 0,663651
Pexnama
xapaxatnapy,| -0,002977 0,001269 -2,345899 0,032196
MHHT M.
Maxcynor
Hapx#, MHHT | 0,013347 0,002845 4,691053 0,000245
CYM.
MapkeTHHT
6y MHMHUHHHT 0,015308 0,036151 0,423457 0,677599
MaBXyLJIHIH

JOKkopumard sAxyHuil HaTIDKalapra acocaH MAxCYNOTHH COTHII
XaKMHHHHI OMILIapra GOFHKIMK MOJENTH Ky HHIary KYPUHHILTA 3ra.

¥(x) =-0,200 - 0,003 x1+ 0,01 3x + 0,015x3.

Perpeccus TeHrnamMacHHUHr axamMusTHHH OuumepHuHr F-meszonu
acocHaa TekwHpaMHu3, XHcobnab uukunraH KMBMat ( Fxues) = 9,93. F-
MC30HHHHI XaaBajigard KuiiMatd 0,95 HIIOHYNHIMK SXTHMOMHAA Ba
IPKMHJIMK JAPAXKUTAPDHHUHT V) =k =3 Bay, = n -k -] =20-3-1=
16 counpa 3,24 Hu Tamkun KWIATH. Fyucos > Faacs 6¥nramnuru 6omuc,
perpeccHs TeHrNaMacuHy XakKoHu# 1e6 ybTHpod FTHIT 1034M.

R xoppensuusa kynnuk xo3gpuunentu 0,80 ra Teur 6§aran oMuInap
ypracu/ia xHric GOFTHKIMK MaBXKy ATMIHAaH Kanonar Gepaau.

R? petepmunauMs Kymumk kodbduumentd 0,65 ra Tewr 6ymrau
3PKCH3 Y3rapyBUH BapHAUMACHHHHT (MaxCy/NOTHH COTHIN XaXXKMHHHHT) 65
dousura AKMHH MoxeNAa XHCOOra ONWHTAWIMTHHM Ba  MOJENra
KUPUTWITaH OMWUIAPHUHT TRBCHPH (TOBap GHPIAMTHHUHI HAPXM, PEKIIaMa
XapaXaTIapH Ba KOPXOHAJA MAPKETHHT OYTMMUHUHT MaBXy[LIHrH) Ba 35
¢omsn  monenra  kuputHnMmarad  Oowka — omwinap  Gunad
HIapT/IAHMAHIHTHHH KypcaTaiaH.

Perpeccrs xod¢pHUHCHTIAPUHHHT aXaMHATHHM CTBIOJICHTHHHT
Me30HH Epaamuna 6axonaiMus.
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CTeonentT  Me30HUHMHTr  Xucobnab  dukunran  kwiiMatTnapu
Ky#ugarnda: lo; = -2,35, tiy = 4,69; tu3 = 0,42, a = 0,05 axaMuaTIHANK
[apaxacuia Ba IPKHHINK JapaXanapuHHHr y = n — k — 1 = 16 conuza
ME3OHHHUHT kaapannard KuitMatd 2,12 ra Ttenr. Jlemak, Ky#fugard
TEHTCH3NIHK OOKAPWIAMH: /Tu/ > twoos; faz > lucaos, a3 < acuse. lyHaaii
KWIHG, a; perpeccHs Ko3QQHIMMEHTH axaMHATIIM 3Mac Ba Mojenaan ymby
OMHITHH YHKapHO Tamnam no3um.

HkkuHun xagaMa MaxCynoTHH COTHID XaXMKHHHT MaxcCynoT
HapxMra Ba peKjaMa Xapaxariapura OOFIHKITMIH MOACTHRH Ty3amu3.
Xucob-kurobnap 3.4-xaaBanna KeITHPHIIraH.

3.4-xangBan
Sxynnapau YHKapHi
Perpeccron cTaTHCTHKA
R xynank 0,804204
R-kBagpar 0,646744
Hopmanaurrupunran R-kaapart 0,605184
CranpapT xato 0,071862
Kysarys 20 ]
JucnepcuoH Taxaun

KypcaTkny df SS MS F
Perpeccus 2 0,160729 0,080364 15,5618652
Konank 17 0,087791 0,005164
HKamu 19 0,24852

Kypcarkuy Kospduuuenr- | Craunapr 1-CTATHCTHKA | P-kHAMaT

aap XaTo

Voxecmuys | 0264114 | 0414695 | 0636886 | 0532682
Peknama
XapaxatJiapH, -0,002824 0,001186 -2,379640 0,029307
MHHT CyM
Maxcynor B |
HapXH, MUHT 0,013699 0,002653 5,162156 7,8161E-05
Lcim. _ 1

Maxcy10THH COTHMII XKMHHMHI' MaxcCyJIOT HapXxura Ba peKiama
XapaxxaTiapura OOFIMKIHK MOICIH Ky AMAAryH KYPHHHIIrA ora;

yix) =-0,264 - 0,003x, +0,014x,.

Haruxamapra xypa kxyn OMHIUIMKOppENALHs Ba JeTepMUHALHA
K03 HUUUCHTHHHHI KuiiMaTiiapn 6upo3 kamaiau. Xucobnab yukunra
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KMHMAarnapHH  >kagBanaard — KHiiMamiap  OMnaH  TakKOCHadMM3,
AXaMHATIHIMK AapaxacHaa 0,05 Ba 3pKHHIIHK JapaKalapHHHHT ¥ = 2,
Y2 = 17 connpa Puiuep F-Me30HHHHHT XHCOONab YHKMITaH KHHMATH
( Fxucos = 15,56) xanpangard KMAMatAaH (F xace = 3,59) katTa. Jlemak,
TY3WITaH pErpeccHa TEHITIaMacH aXaMHATIIH.

CTbiofeHT  ME3OHMHMHI'  Xuco0nal  uMKWiIran  KHHMAaTIapu
KyHnparuua: to; = -2,38, 1,2 = 5,16. Axamuaraunuk aapaxacuga a = 0,05
BA JPKHHJIHK JapaXaNapHHHHT Y = |7 COHHWAZ ME3OHHHHI XKajBaJJars
kuitMatd 2,11 ra Tenr. Jlemak, KyHHAard TEHrCH3MHK Oaxapunanu: 15/ >
fwass, 1z > Iwase Ulynaait xunu6, perpeccus koddpouumeHTnapu
aXaMHATIH.

Perpeccus mapametrpn a; = -0,003 MaxcyllOT HApXHHHHI KaTbuit
GenrwnaHras (AOMMHI) KHHMaTHAA pekiaMa XxapaxarnapuHuHr 1,0 MHHT
CyMra OLIMPHIIHILH MaxCYNOTHH COTHII XaKMHHHHT 3,0 MHHr cymra
Kamadumura onub KeJIHIUMAH Kypcataau. Perpeccusa napamerpu a; =
0,014 pexnama XxapaKaTiapMHHHT KaTbuit OenruinaHraH (JOMMHIA)
KHHMATHAa MaxcyJoT HapXHHHHr | MHHr cymra ycumn OGuwiad
MaxCyJIOTHH COTHLU X2KMH yprada 14,0 MUHI cyMra OHIIHIAH Janonat
G6epaan. Yuiby MHCON y4yyH JNAacTHKIHK ko3dduumuentiapunn, Gera Ba
neabta ko3houuueHTnapHH XHcoOnal Yukamu3 Ba YNapHH HKTHCOAMH
MHXATAAH TATKHHH Ky HHaarmga.

3nacTUKNMK  KO3QQUUMEHTIAPUHH aHMKAAIl YYYH KyHWaard

y3rapyBUWIapHUHI YpTava KuiiMatiapuHu xucobnab unkamus: y= 1,372
MIH, cyM; x; = 134.75 muHr cym; x; = 1472 munr cym. Ywby

KuiimMarnapaa 3; Ba 3; MAacTHKAMK Kodb¢HuMeHTapy KyHHjarnnapra
TEHI'

3 ma 5= 000313875
- 1,372 5
y
3, =a, _+0014'—413_150
- 72

OnacTMKINK KO3 GHLMEHTIIADHHHHT TAaXJIUMW IWYHH KYPCATaJHKH,
MyTHaK ycumn O¥HHYa MaxCylOTHH COTHIOI XaXKMHra x; OMHJ JHF KarTa
TabCHP KypcaTaqH: MAaXCyNoT HAPXHUHHHT | ¢(oW3ra OLIMIIH MaxcCyloTHH
COTHII XaKMMHHHT 1,5 ¢omsra owmmmra onub kenagu. Pexmama
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XapaxamiapuHHHr 1  ¢Qou3ra KaMaiTHPWIMUIH MaxCyNOTHH COTHLI

XOKMHHHHT Gop-#yru 0,29 ¢owu3ra olHLIMHH KeITHPHO YMKapaaH.
bera-kosdduunentnapun xucobnab unkum ydyn mactnal ypraua

KBaJpaTHK OFHILUIApHH Ky#Huaar# popmyna 6¥iinda xucobnab MuKamus:

_— 2
a— . —_— z —_— -
S, =\y'-y =41895-(1372)* =0,114;

- 2
S, =Vx - x = /18341,45-(134,75)* =13,56 ;
- 2
=\x,’ X, =+/21704,6—(147,2)* = 6,06;

B =a, 50 = 0003136 _ 357,
s, 0114
6,06
=a, 22 2001422 20,744
& 0,114

Bera-koadduumnentnapuu xucobnab YukiI yayH KOPPEIALUMAHHHT XY )T
ko3dpuuneHTnapHH Xucobnab yukamus. Byuuur yuyn EXCEL xansan

TIPOLECCOPHHHUHT  “Mavaymomaapru  maxiun  Kunuw”  JacTypHIArH,
«Koppenayusn» socumacudan poiinananamus.
' Y Xi X
Y A SRS SR N
X -0,30497 3 1 ]
X, 0,727375 0,051692 1
R? xniimatuim 3.4-Xaasaiian OaMu3.
B -0,357
= =0,305———=0,168;
A1=Tm g2 0,647
B 0,744
=0,727 —— =0,836.
A2=0m gy 0,647

Bera Ba gensta KOd(pQHUMEHTIAD TaxMWIH WIYHH KypcaTub
TypuGOHKH, Ta/IKHK JTHNAETTaH WKKHUTA OMWIJAH MAaxCyJOTHH COTHHI
XKMHIa X2 OMIJ — MaxCyJIOT HAPXH 3HI KaTTa TabCHP KypcaTagu, YyHKH
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ko3dbuiIMeHTIapHUHEr HHF KaTTa (MyTnak Muxiop G¥ituua) KuitmaTnapu
MOC KeAaaH.

Tasu4q n6opanap
Kynnuk perpecchs, KYniaMk KOPPENAUMOH-PETPECCHOH TaXJH,
IMacTUKINK KodhdurmenTtH, B-koapdunuent, A (nennta) koddduLmenT,
KYIUIMK JteTepMUHALMA KOIPULUMEHTH, MY TBTHKOINMHEAPIUK, KYTUIHK Ba
XyCyCHH KOPPeNsUHs, KYIUTHK KOppensaLHs Ko3PpOHIIHeHTH.

Takpopnam y4yH caBoJLIap

1. Xydr perpeccus monennap TacHudu.

2.Crangapr  xarto  XakMjaa  TYUIyHYa Ba  perpeccHs
K03 OHIHMEHTNAPHHHHT MyXHMIHIHHH Gaxona,

3. XKydr umsuknu perpeccus napamerpiapunu  Oaxosami  Ba
YNAPHHHT HKTHCOAWH TaNKHHH.

4. Xydr 4qusuknu perpeccus yuyH xoppensuus xodpduuueHTHHn
XHcobIall BA TANKHH KHJHIIL

5. Jlerepmunauma ko3¢ PUIBIEHTH Ba YHHHT TaBCH(H.

6. IMcniepcHoH Tax)vMi: MOXHATH Ba YTKa3UIll METOAMKACH.

7. PerpeccusHuHr  4M3MKIM  TeHrnamacd  OyiiMua  nporHos
OpaHKIapH.

8. AnmpokcHMaUMAHAMHT YpTada XaTocH.

9. Unsukcuz perpeccusnap Ba ynapHMHr TaBcMdH. Uuskkcus
perpeccHsnap/a TIMHEapH3auHs.

10. XXyt unsukcus perpeccHoH dKOHOMETPHK MOJAEIHH CTATHCTHK
yprasuin,

I1. Xydr umsmkcuz perpeccus yY4YyH KOppelsuMs MHIEKCHHH
xucobnam.

12. K¥Iink perpeccHscuHM Ty3WULIa OMHTH OeNruinapHd tannab
oy,

13. K¥nnux perpeccHsacunnur napaMeTpaapunu 6axonam,

14. Kynnuk perpeccuscuny Tysuupa omwuid Genrunapuu tannab
OJIHLI.

15. bup Tanaii Ba anoxMaa KOppensnus.

16. K¥Tumnk KoppensaunoH-perpeccuot Taxaun Bazndanapu.

17. MyasTuKO/UIMHEapIMK TylIyHyacH Ba yuu Oaprapad 3THin
yCyJLIapH.

18. Koppensuusunar anoxuaa kosdphuimenTs,

19. Koppenauus  ko3QuuMeHTHHHEI  axaMHATHHHM  Gaxonauiia
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CTBIOIEHTHHHT ! ME30HH.

20. OnacTHKAMK  k03(QOUMIMEHTH XaKHAa TYUIyH4a Ba YHHHC
TACHHGH.

21. Yusukiu perpeccus B-xo3dHiinety Ba yHH KyInanm.

22. KyTink KoppensudsicH Ba XETEPMHHAIMACH WHIAEKCTapH Ba
yJJapHUHC TaBcHH.

23. Perpeccus TeHrnamacH 6y#Hya nporHo3 KHJIHIL,

24, DHr KMYHK KBaAPATAAp YCYKHHM acocnaul.

25. KosiKIapHUHT TOMOCKEJaCTHKITUFH Ba METEPOCKEJAaCTHKITHIH.

26. lerepocke]aCTMI/IMKHY  TEKIIMPHIU TECTHapH Ba  YJIAPHUHT
TaBCUDH.

27. DHr KMYHK KBAIPATIAP yMYMJIAUWITHPWIrAH YCYTHHUHT MOXHUSTH.

Tecr
1. Kyn omunan koppensuus xo3dPHUHEHTH KaHaai
Yerapajiapaa ysrapaau?
a) 0 < Ryxlx2 < oo
6)0<Rxn=< I
B)-1<Rymn<1.

2. Kin oMHJUIH IeTEpMHHANHA KYNTHK Ko3)HiiHenTH KaHaii
Yerapanapaa ysrapaau?
a) 0 S RzyxleS 1,
6) 1 _<, RZyxle < 0,
B) -1< Rzyxlxzf 1.

3. Xycycuii koppensuns ko3¢pHnuenTH HUMaHH 6axonaiian?
2) HKKMTa ¥3rapyByd ypracMaard OOFMUKIMKHHHT  KMIICIMIHHH
Gaxonaiiny;
6) yura y3rapysuH ypracuaary GOFIHKIMKHAHT KXHICTHIHHY Daxonaiau,
B) KONraH OMMWJUIADHHUHr KareMi Oenrunanran xuiiMaTHia HKKHTa
¥3rapyBuu YpracHaaru GOFNMUKIMKHUHI KHICIHTHHN Gaxonaiian.

4. x aprymedT (3pKMH Virapysuu) 1 domsra ommpuaranaa y
HATHXKABHH OMMI VIrapHIuHHHHT GOHIMHH YpTaua aapaxaga Kaiicu
Koy PuuueHT Kypcaraan?

a) AeTepMUHAUNA KOIDQHUIHEHTH;
6) perpeccus koapduLMEHTH;

B) JNACTHKIHK K03QGHUMEnTH;

r) Geta-k03¢PUUHEHT.
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5. Ryxix2 KV OMHM/UIH KOpDpeJAIHA KYILUIHK YH3HK.IH
k03¢pPpuunentn 0,75 ra TeHr, y IPKCH3 J3rapyBuH BapHALMACHHMHT
KaH4a ¢oH3H MoaeaAa XHcOOra 0JIMHraH Ba X1 Ba X2 OMH/UJIADHHHT
y3rapumu 611aH wWaptaanran?

a) 56,2;
6) 75,0;
B) 37,5.

6. KyiiHaara MabaymoT/1ap MaBxya:
aj peepeccus Kosgpuyuenmu =1,341:
pezpeccus ko3P puyuenmununz ypmaua kéaopamux ozuwu Sg;= 0,277.
Cmblodenm [ Me30HUNU QHUKIAHE 6Q A2ap AXAMUAMIUIUK 0apAXNCACU & =
0,05 6ya2anu x010a tweos = 2,11 6y5ca, a; pezpeccus ko3pPuyuenmununz
axamusmunu baxonane?
a) 0,207, korpPuLHeHT axaMHATCH3;
6) 4,841, xo>pPpHIMEHT aXaMHATIH;
8) 4,841, x03(ppHLHEHT aXaMHUATCH3.

7. Kyt koppeasuus KkodPpPuuneHTIapH MaTPHIACH MABKYA:

Y Xt X3 X3

Y 1 ) )
x| -0,782
[ x; 0,451 Cleseds 1 ' T
X 0,842 0873 0303 11

8. Ka#iicu Oearmnap ypracHaa  MY/IbTHKOJNJIHHCAPJIHK
Ky3aTHaaan?
a)y Bax3;
0) x2 Ba x3;
B) X{ Ba X3.

9. K¥n OMH/AJIH KOppeJRUHH KYWIHK KoOIpPHUHEHTH KaHaka
KHHAMATHH Ka0yJ KHIHIIH MYMKHH?
a) 1,501;
6) -0,453;
B) 0,861.
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10. Kyn oMH/IIH perpeccHs TeEHrJamMacH KyiluaarH Kakicu
KypHHHIITa 3ra?
;'= -27,16 + 1,37x;-0,29x;. Ilapamemp a; = 1,37 xyuudazunapuu
anznamaou.
a) x; y3uHuHr O6up ¥nyoB OHpnMrura OIMHPWIraHAa y y3rapyB4yu ¥3
ymaoBunHHr 1,37 6Wpanrara owany,
©) x; OMHITHMHI KaTbui OenrunaHraH xuiMarTnaa x| Y3UMHHHT OHp ¥n4os
6upnurura owMpuiTaHaa y ysrapyByu ¥3 yndouHMHT 1,37 Gupaurnra
omany;
B) X, OMHJIHMHI' KaTbHH OenrwiaHrad xuAMaTHia xy3 ymr4oBusuur 1,37
Oupnurura omMpwiraiaa y y3rapyBuu y3uHHHr Oup ym4oB GHpiurura
owiagH.

11. Bera-x03¢pHuUHeHT KHIiMATH HHMAra TeHr?

S,
a) a.-—’q-;
7 Sy
B,
0) ’ly'ﬁ;
B) aj'T/.
y
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IV 606. BAKT KATOPJIAPHA BA VJIAPHHUHI
TEHI' JTAMAJIAPUHH TY3UI YCYJUIAPH

4.1. Baky KaTopJIapH Ba yJapHHHI TYPAApH

Myaiisn fgaBpaard Typiu HXTHMOHUK-MKTHCOAHN XOIHCAIApHH
TabpudUIall Ba TAXJAWN KIIHUI yYyH Yuiby skapa€HiapHH BakTra Kypa
(aMHaMuKaa) TaBCUQIOBYH KYPCATKBYJIap Ba yCYIUIap Ky ITaHWIALH.

Anabuérnapga AMHaMHKA KaTopH Ba BakT KAaTOPW TyIIyHYacuuau
tdoiaananunagn. “JluHaMMka KaropH” TYUIYHYacH TOp MabHOAA —
OMMIHHMHC Yeuw (nacaiiuin) TeHgeHuuscura 3ra 6yinya HyHanTupuiran
Y3rapuii cudariia TATKMH 3THIAAH. BakT kaTtopu aeranaa myaiisH TeH-
AeHuusra 3ra OynumM wapT OyiIMarad Japaxanap KaTopH, SbHH
KAaHJAMIUp  KYpCaTKMY  JapaXaJapUHHHI  CTATUCTUK  M3YILLIHUMH
tywrynunagy. Hlynaai kuwmub, «BakT karopu» — anua yMyMHi TylyHua.
ByHaait kaTop KaHaaiaup KYpcaTKHy AapaxanapH KeTMa-KeTIHTHHUHI
XaM /IMHaMHK, XaM CTaTHCTHK TapKHOMH KMCMMHH ¥3 Hyura onany. bupok
anabuérnap/a KynuHy4a “IMHaMHKA KaTOpH’' aTaMacH K¥JLIaHHIATH.

Junamuxa KaTop — keTMa-ket (colnoMaBuii TapTubia) xoiiawran
CTATMCTHK  Kypcarkuumap Karopu Oynub, ynapuuur  ¥3rapuuiu
ypranunarran XOUMCAHMHI MyaHaH TeHOeHUMACHra sra. [IuHamuka
KaTOpH nar TapkHOKi KUCMHHH ¥3 H4Mra ona/iu.

BakT karopu — Oy BakTra Kypa KeTMa-KeT JXOHNallraH COHJIH
kypcarkwunap katopu O¥nub, ynap xoawca €kM kapaéd XonaTH Ba
Y3rapULLIHIHHT JapakaCHMHH TaBCH(IAHIH.

Bakr KaTopuHHHr acocuii KdcM:iaps 6¥nn6 BakT kypcaTkuyd xamaa
Katop JnapaxacH xucobnanaju. Bakr «k¥pcarkuuura kapab Baxr
Karopnapy OHuH (MyailsH canaga) Ba opanHK (MyalsH JaBp Y4yH)
Typnapra 6ynunanu (4.1 Ba 4.2-xagpannap).

4.1-xansan
Y36exucronra xanb yTuaran nusecruuusnapurar SIUMaaru
y1yuH, (% xucobuna)
I-11 -1V
I wopak 4opak I yopax | I4opak sopax
. 2009 n. 2010 i 2011 &. 2012 i. | 20123,
Musccrauuanap 34,0 29,4 25,0 216 228
| yeuu -
AMMgarn ynyww | 3.4 4.8 40 1 44 16 |
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4.2-xanBan
Vibexucron PecnyGnuxacu sunostaapuaa AXM xaxmu
HHAEKCHHHHI AHHAMUKACH, ¥TraH fiuara Hucbaran % xucobuaa

Bunosraap| 2008 i. 2009 . 2010 i. 2011 #. 2012 .
AHJIDKOH 111,3 109,6 110,5 1113 108,4
CamapxaHz 107,8 109,7 113,6 1109 110,7
TouwrkeHT w. 118,6 113,0 1124 116,7 110,2

Hpoganaw wakmura kypa BakT KATOpHOArd Aapaxanap MyTiIax,
ypraua (4.1-xkamsan) Ba HUcOni (4.2-kanBan) karranuknap Ownan
nboNaAnaHUIIM MYMKHH,

Jlapaxanap ypracunarn Macodara kypa BakT KaTop/iapd Bakrra Kypa
(4.1 Ba 42-kxanBamnap) TEHr TypaaWraH Ba TEHT TypMaiivurax
Japaxanapra 3ra katopnapra Oynunamum. TcHr TypyBuM Karopnappaa
JaBpHH pyHXaTra OJMLI cananapy Gup-OMpHIaH KelHH TeHr opanuKnapaa
KeNajH, TEeHr TypMaluMIraH KaTopiapia TeHr Opandkiapra aman
KHUJTHHMaMHIH.

Bakr xaropnapuHu Typau Genrmnapra kypa TacHUGUIAm MYMKHH.
Bakrra «kypa, BakT Kkaropiapu OHMH Ba OpANMK  KaTopiapra,
JapaxanapuHuHr HQOATaHMII LIAKIMIA KYpa MyTiHakK, YpTaya Ba HHCOUH
KarTanuknapiad Ttawkun Tonagu. Cananap €xku BAaKT OpaNHKIapH
ypracuparn Macodara Kypa BakT KaTOpJIapuCH3 TEHI Ba TEHICH3
KaTopnapra Ba MasMyHHra Kypa 3ca ajloxu/la Xam/ia yMyMIalITHPHITaH
kYpcarkuwiapaan ubopar karopra Sy MHaay.

Baxr karopnapH, UIYHMHIOEK, caHanap ypracHaar® Macoda Ba
KypcaTKMuNapHUHr  Ma3sMyHH  Oyiimya  xam  ¢apx  kwnangH.
Kypcarkuunapuuur MasmyHdra kypa BakT KaToOpnapd  aloxMAa
KypcaTkywiapiad Ba YyMyMJAIUTHPWIraH KypcaTkWunapaaH ubopar
Typnapra OynuHagu. AJloXHAa KypcaTkydnap XOJAMCaHH ajoxXHiaa
AKpaTwiIrad xosnaa, oup TomMoriaMa Tascuualimd (MacanaH, HCTEbMOJ
KWIMHIaH CyB Odp CYTKUIMK ¥praya XaXMH KYpCaTKMWIApHHHHT
JHHAMHKACH); yMyMIIALITHPHITAH KypcaTkHwiap anoxXUaa
KYpcaTkHwiapiaH Xocun Oynran kypcatxkumunap 6ymub, ypranunaérrad
XOOUCAHM KOMIUIEKC Tap3Ja TaBcHmaiiaM (MacanaH, MKTHCOMHH
KOHBIOKTYPa KYpCaTKH4/1apH AHHAMHUKACH).

Bakr karopnapMHM Ty3HIIa MabiyM IHAPTIApra aMal KHIMacCHHK
okufaTHa 103ara KeJlaaurad MyailsH KOHOanapra pHos JTHLL 3apyp, akce
xonga Oy KaTopHMHT Takkocnab Oynmacnmurura onub kenmanu. Baxkr
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K4TOPUHH TakKocnab GY¥nmMaciMruHuHr acocuit cababnapn KyHuaarunap
xucobnanau:

-Kampab onHHaauran obrexTap goupacu 6y#nya - oObeKTIapHUHT
Xap XW1 TYIHKTMKIa KaMpal OTMHHIUN HaTHXACH/Ia 103ara KeNajH,;

-xucobnab wukuin MeTofoNoruAcH Oyiuda - KypcaTkuunap srosa
xHco61ab unkuin mMerogooruscu 6yiuya xucobnab YHKHIHIIM Kepak;

-ynyos Oupnuknapn OyHudya - xypcaTkud Typan  §ia4os
Svpnuwnapuaa npoaanaHHLIH MyMKHH OYArad xonarnapia ro3ara Kenaau
(MacamaH, MEXHAaT YHYMIOPAHIM MEXHAaT Ba KH#MAr OHpJIHKIapHaa
yin4ananu);

- MIIOHYIHAMK OYHHYa TalMalIHMHE Typid Jappiap 6yiHua - Xap
XWJI pellpe3eHTaTHBINUIH OKHOaTH/a 103ara KellalH;

-XyAya Oyiuua - MHHTaKanap Ba XOKa30 verapanapHid yavam
HATHXXacKH/a 103ara Keaajiu;

- KMAMAT KypcaTkuunapy GyHuva - HapxylapHu yndamr oxubatujia
103a1'a KENA1H;

-pyiixaria onmu Baktd OyiiM4a - MaBcyMHH xouucaiiap tyodaiinu
103ara Kemaan. MacanaH, 3€KTp 3HEPrusacMd HWn Bakriapura Kapab
Typiinda UcTebMon KuiMHaau. [IlyHuHr yuyH yHn dakar myaiise caHanu
XMcoOra ojiraH X0:1a TaKKOcaaul MyMKHH.

JlaBpyiap TEHIJIMIHAAH TALLKApH, TAKKOC/IAHAIHTaH 6OCKHWIApRHHT
fMp XHLUIMTH OpAIMK BaxT KaTOPH JapaXanapH TaKKOCIAHA OJMHHLIN
waptapuiaas  Oupn  xucobnavaam. Bakr karopu  gapaxacHHHHMr
KYPCaTKMWIapy PHBOMNUIAHHMLIHHHI ArOHa KOHyHHra OYHCYHHIIM Kepak.
Bynaait xona1iapaa xaTopHH JaBpiapra axpaTHiu €KW BakTra Kypa TH-
TOJIOTHK TYPYXJIall amMaira OLHpHIaIH.

4.2. BakT KaTOpJapH AapaXacHHH YMYMHH TalIKHJI ITYBYH
Xaanapu

Arap KaTOpHHHI TYpiH Metofonorus O¥itmya &xu  Typnu
yerapanapaa xuco61ab uMKWwirad papaxaiapd Maexya Oynca, y xoiua
6yHpa#i BaKT KaropH  KaropaapHd OupnamTdpuin ycynd EpjaMuaa
TAKKOC/IAHaAMraH KypHHHIura kentupuiaaay. Karopnaapuu Gupnamrdpuiu
— OWHAMMKAJA YJapHHHT Aapaxanapd TypiaH Mertojonorus Oyinda €ku
XYAYAJIapHHHT TYpJiH Yerapajapuia xucobnab YHKHIIraH MKKHTA (Eku OUp
HeYa) KaTOpHHH OUTTa y3yHpPOK AMHAMHMK KaTopra GHpNalTHPHILL

bup paBp yuyH ‘Typiu  Merogonorus Oyiimua  (€km  Typnm
yerapanapya) xuco6na0 YHKWIIraH MabJyMOTIAPHUHT MaBXYIMIHIH

OMpAAIITHPHIL YHYH 3apypHH LapT XHCcoOaaHamH.
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Arap Karop JapaXacHHHHI Kypcarkuunapd xam Myc6ar, xam
MaHduii KuiiMaTnapra sra 6¥nca (MacanaH, TALKHIOTAArd KaTop HUnnap
yuyn d¢oiiaa Ba 3apap), Y Xo/ida MablyMOTIapAaHd TaxJIWil Y4yH
tdoigananub Gynmaliay Ba BaKT KaTOPH TAaKKOC/IaHa OJMHMaiJHraH
XKcoOmaHa/iH. BakrT karopu JapaxanapHHHAHr yMyMHH TapkHOu#
KHCMJIApH Ky AHJard4ya KypHHHINra 3ra;

Y =u tv, te €xn Y=Y V€

6y epoa, u,— KaTOPHHHT YMYMHH TCHACHHUMACHHH TaBCH(/I0BYH
MYHTa3aM {aCOoCH#) KHCM (TPEHR);

V; — YMYMHH KYDHHHIUJATH MaBCYMHH TapkMOMH KHCM — LMIKITHK
(aaBpuit) TapkuOHii KHCM;

e;— Tacoauui TapkrbHi KucMm (Tacoauduii oFruuLnap).

Kypub  TypraHMMH3JeK, BakT  KAaTOPMHHHI  JapaXacHHH
IaKINaHTApYByH Oapua TapkMOMH KHcmiap ydra rypyxra G¥numuHagu.
Bynaga TpeHn acocuif Tapkubuit KucM xMcoOnasagn. Mascymuil Ba
Tacoquuit TapkubHil KucMIap KHAMATIAapH YHAAH TPCHA TapKHOHH KHCM
DKPATHIraHKUAAH Keitul Koslagn. Arap Oapuya TapkHOHH KHCMIap 1¥rpH
TOMHICA, y XOJiAa Tacoan¢Hui TapKHOHH KMCMBHHI MareMaTHK KyTHIUH
HONTa TEHI Ba YHHHT ypTaya KHHMAaT atpoduaa y3rapH6 TYpHIIH JOHMHE.

BakT KaTopHHHHT JapaxkanapHHH yHuHT Gapya (TpeHa, MaBCyMui Ba
Tacoau(uil) TapkMOMH KHUCMJIApPHHMHI HAFHMHAMCH €KH KynmaHTMacu
cupatuma Hdoaanamn mMyMkHH. VYuga Katopuusr Oapya TapkuOuit
kucMnapu  ymOy TapkubMH  KMCMIapHMHr  HuruHaucu  cudaruga
uboganaHraH MOAENs agAMTHB Mojenb ae0 HoMIaHaau. Arap TasCHp
JTHII OMHJUIapH TapkuOHH KMCMUIADHHHT Kynaiitmack cudaruia
udogananran 6yaca, y xoiaa Moaenb MyAbTHIUTHKaTHB Mojenb aeb
HOMJIaHA Y.

Bakrt KaTopH Tapkubuit KucMaapuHHHI rpaduK TacBHPH
Tpena (ansamMnka KaTOpUHUHI acOCHH TEHACHLHACH) 4, 1-Mucon

6 ———




Lnknnk (paspwit) y3rapub typuuinap 4.2-mucon

Tacomudmit omusnap  4.3-mucon
30

LN
o

Bakr xatopu TapkuOuii KMCMIIADHHMHI MOACIUIAPH KyHMjaruiapiaH
ubopar:
aNIHTHB MOJENh

)’, = ul +V, +e‘
MYJIbLTHIUIHKATHB MOACIIb
Y =4V, ¢

4.3. TpeHA TYLUYHYACH Ba YHHHT acOCH# Typaapu

IOxopuaa TabKHANAHTAHHACK, TPEHA AacOCHH TapkuOHH KHeM
xucobnanann. Tpena — Oy Bakr KaTopuaard TacomHduid ¥3rapu6
TypUlUIapAaH O3MH-KYNMH  Xomu Oynran  Oapkapop TEHJEHIHS.
Mypakkab6 WxruMoMH  Xxoaucamap KYPCaTKM4JIApUHHHI  y3rapuil
TCHACHUMsLIApHHHY QaKaT TpeHAHuHL Y ki Oy TeHrnamacH, un3ury Gusan
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takpnbau uoaanam MymxuH. Bakr karopnapuaa onaraa y4ra Typaaru
TEHACHUHNANAD MaBXKY .

Ypra napaxanaru TenaeHuMs onataa aTpOPUIA TAAKHK STHIAETTaH
XOUMCAHHHT XAKMKHH JapaxajlapH BapHaHT/IaHAOMIaH YH3HKIH Ma-
TeMaTHK Tewrnama é&pnamuaa udopmananamu. Tenrmama KyAuparn
KYPHHHILTa 3ra:

L=f+e

Masxkyp (QYHKUMAHHHr MabBHOCH WYHIAAH HOOpaTKHM, TPEHAHMHT
KHHAMaTIapH aloXy/Ja JaBpfiapjla AHHAMHK KAaTOPHHUHT MaTEMaTHK
KyTHULIApH OHIaH MUTTMPOK 3Taad. JIHCIIEpCHA TEHACHUHMACH JIMITHPHK
TEHINaManap OWwiaH KaTOPHMHI JCTCPMMHALMAIRHIAH Tapkubuil Kucmu
ypracuaard OFHIUIAP ¥3rapHUIMHHHI TEHJCHUHACHHM TaBCHQaiu.
ABTOKOppEMILMA  TEHACHUMACH  JHHAMHK  KATODHHHI  ANOXMAA
TEHrJIaManapH ypracuaary GOFNHKIMKHA Tascudnai .

Tpena TeHrnamacHHH TaHnamia OJAMMINK TAMOKHIHIa amajl
KHJTHII JIO3HM. Y YH3MKIapHMHT OMp HEYa TypiapH HYMZAH 3MOHPHK
MablyMOT/IApra 3Hr AKMH (3HI OJUIMii) YM3UKHM TaHnauiad ubopar. By
AHa Wy OMJIAH acOCTaHraHKM, TPEH[ YM3HFHHHHI TEHIIAMACH KaHYaIHK
mypakkab 6¥nca Ba y mapamMerp/iapHHHT KaHYQIMK KyN coHura ara 6ynca,
AKHHIAIIMIIHEHT TEHr Japaxkacuaa ymby napamerprapra HIIOHWIH
6axonu GepHIn UIYHYATHK KHHH GYnaay.

AManHéTHa KYiIIMHYa BaKT KaTOPJIAapH TPEHAJIAPHHMHI KyHHaary
acocwii Typnapuuas goitgananunauu. Tpenuiapuuur acocuii Typnapu:

- TYFPH YH3HKIIH;

- napaboiHK;

- runepbonHK;

- IKCLIOHCHI{HAT;

- TOrapHPMHUK;

- IOTHCTHK.

Tpenn TeHaeHUMANApH Ba TEHNAMAIAPMHHHT TYpJapH iy Tapuka
6Ymunann.

DKOHOMETPHK TAJKHKOT/a TawlaHTaH Mojeib G¥iiwda FOKOpH/a
caHab yTuiran TapkHOM# Kucmulapaad xap OMpunu MHKaopui 6axonaun
yTasunagv. TpeHAHH aXpaTHIUAAH aBBAI YHHHT MaBXy/UIMIH XaKH/Aard
dapazun  Texwupu6  kypuMiIl  no3MM.  AManMeTaa  TPEHAHHHT
MaBXYJIHTHHH TEKWHPHIN yyyH OHp Heva Me30H1ap/iaH QoiifaraHunany,
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JIeKMH KyHMaard KeNTMpMiraH HKKMTa MeE30H acoCHH  Me30Hap
XHCoOIaHa .

4.4. TpeHAHHHI MABXKY/U/THTHHH TEKIUHPHII ME3OHIapH
BAp KaTOpHHMHI ¥pTaJarn MKX# KHCMHM aHHpMa YCYJIH. ?prauaru

H,:Y,=Y, GapKMHHHI MaBXyMUIMTH XaKHJard ¢apa3s TeKIHpHIaaH.
DyHHHr y4YyH BaKT KAaTOPH MKKHTa TEHr €KH ACAPJIH TEHr KMCMra
6ynuuanu. ['unoresaHH TexkwWpum Me30HM cudarupa  CreioeHT
Me30H/IapH KaGyn KHIHHAJH.

Arap t > t, 6¥nca (Oy epua t — CTBIOJCHT ME30HHHUHT XHc006:1a0
YHKWITaH KMAMATH; tq — O HUHT aXaMUSTIHIMK Japaxacuaa KaaBaiaary
KHAMAT), Y X042 TPEHAHHHI MaBXyIl 3MACIMrd Xakugaru Qapas udkop
ITHNAMH; t < to 6YyNca, y XOomma TPeH/l MaBXyMJIMIH Xakuga xynoca
KHITHHAH.

Poctep-CTi0apT YCynH. X0Hca TEHACHUMACHHHHT MaBXKYUIMIH Ba
BAaKT KaTOPH jAapakanap AMCIICPCHACHHHHT TPeHAM andkaaHaay. Kynuuua
ywby ycynjaH BakT KaTopHhx Mydaccal Tax/inil KWIMIIIA Ba y G¥itnua
SHTH NPOTHO3JIAPHH Ty3HiAA GoijanaHuanH,

Bup katop yprajard HKKM KHCMH aiHMpMa YCYAH KYJITaHHITaHIA
CTbI0iEHT ME30HHHUHT XHco0nab yuknwiran kuilMaTi Kyiuaara Gopmya
6yiMya aHUKTaHAH:

6y epaa, ¥, = ¥, — BaKT KAaTOPHHHMHT Xap OHp KHCMH Y4yH YpTaua
Japaxarnap;
1y, n; — KATOPHHHT Xap OHP KMCMMAArH Ky3aTyB/ap COHH;
o — ypraya Japaxanap aHHPMacHHHHI ypTa4ya KBaApPaTHK OFHLUH,
CThIOACHT  ME30HMHHHI  XKaJBaNiard  KMWAMATH  3PKHHIIHK
AapaxalapHHMHT COHM OHNaH TaWIaHaOH, CYHrpa ¥pTaya KBaJApaTHK
OFHI AHMK/IAHAJIH.
OpKHHIKK JapaXallapHHHUKHT COHH 0 = n; . n; — 2 popMyIia OpKali
XHCoOnanajH.
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Vpraua «uiimarnap aiiMpMacHHMHr YpTaya KBaapaTMK OFHMIUM
KyHuaarn ¢popmy ia 6unaH TOMWIAIM:

0_=‘/(n, -1y’ -af +(n, -1} -0'22.

n+n -2

BakT karopuHuur xap Gup KMCMHMAArd AHCUEPCHAIapHH XHco61ab
YHKMIU Y4YH 3PKHHIHK JapOKAUIAPUHMHI COHU TaHnaHamd (n; — 1) Ba (n;
~ 2) ¥3 HaB6aTHAA BAKT KAaTOPH i KHCMH JHCIIEPCHACHHHHT ¥3H KyHuiuarH
¢dopmyna 6yidya aHuKIaHaaN:

XS
g, *—n—_l—,l—l, 2, ...,
JIvcuepcHsiapHuyr TEHITIMrM TYepucuaard ¢apas Ouiep Me3oHH
éplIaMHJla TEKIMHPHUAAIH, ABHH!

6y epaa, o; >0;

Arap 3XTHMOJUIHKHHHI Oepwirad (MabiayM) AapakacHaa Puwep
ME30HHHHHT XaKHKWi KHIMaTH kagBanjard KHiimMataaH KHYHK Oyica,
JMCNICPCHASIAPHHHI" TEHIIHIH TYrpucijard ¢apas Kabys xMnHHaIH. Arap
Quiep ME3OHMHHUHT XaKMKHH KHHAMATH kajBajjard KHHMaTgaH Karra
6¥rca, AHCNEPCHSUIADHHHT TEHIJIMTH TyFpucHaar dapas HHKOp 3TWIA/H;
y Xonja ypraua KAAMarTnap aHMpMaCHHHAT aXaMHATIHITHTHHA TCKIWHPHII
y4ys CrblofieHT Me3onuaal Goiaanannt 6yimaim.,

Qoctep-Crioapt ycynnian ¢oiganaHnuiia xucobnamnap kerMa-
kernukpa Oaxapunanu. Pocrep-Crioapt ycynamaan Qoiaanannuaa
TPEHIHHHT MaBXYJTHTHHHU XHcobnai 6ocKuwiapH:

Baxkr xatopuHHHr xap Oup aapakacHHu Oapua OyHJaH aBBaiIrH
lJapaxanap Ounman Taxkocnawl. Takkocmaml KyHHAard TEHICH3MHKIAp
OYiuya yTKa3unaiu:

arap Y>Y Vo Y0 K, U=Le=0;

=

arap L <Y ;¥ ;¥ 5.5 1, U =0e =L

I

q Ba d KaTTaNHKIAp KUAMaTAApPHHH Xucobnanl,
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Xucobnawnap Kyinjarn ¢opmynanap 6¥ituua amanra oaMpunany:

qzzqi; d:Zdl
Oy epna ¢,=U +e;d,=U, -e,.

Bakt KatopH [OMCIEPCHACH Y3rapHIIMHKUHI TEHACHUHACHHH
KarTanuk TaBcHGuAHAM Ba KuHMaTinapHd KyHMaard derapaja Kabyn
KHIIAIH:

0<g<n-1L

Arap KartopHuHr 6apua napaxanaps y3apo tenr 6yaca, y xouna g =
0 6¥1aau. Arap BaKT KaTOPUHHMHT AapaXasiapH XaMHua OHp XHn Kamaiica
€xv omca, y Xonga ¢ = n — 1 6ynann. Vpraua papakanuur y3rapui
TEHACHIMACHHH d KaTTaiMk TapcH(ialiil XaMaa HKKWTa — Kyiin Ba
IoKOpH derapara ara. Kyiiu yerapa d = — (n — 1) xamuwa 6mp xui1 Tap3aa
kaMaiinb 6opyBuH KaTopHu Tascudnaian; rokopu verapa d - (n - 1)
Xamuwa 6up xun Tap3ga opru6 60OpyBYM KaTOpHH TaBcH(.iadaH. d
karramuk 0 ra TeHr 6¥nuiuM MyMKHH, NeKHH Oyuaaid Xonmatnap aMaiui
XHcoO-kuTOONapaa KyAa KaM yIpaiIH.

CTBIOZEHT ME3OHHWHH aHWKTAIl Ba YHH XKafBaujgaru KuiMatr Ouian
TaKKocnaul.

CTBIOJCHT MC30HHUHUHI XAaKHKMA KHAMaTIapu (9-9) Ba (d-0)
afiupMaiap yY4yH Kyiugary dopmyanap 6yin4a aHnK/IanaaH:

q9-9 d
=" la=—
UI

Oy epaa, 0,,0,—§ Ba d KaTTAIMK YYYH YpTaua KBaJpaTHK OFHLL;

q —yHna Japaxanap tacogu¢aH koinalura KaTop y4yH q KaTTaIHKHHHE
yprada kMHMaTd. Arap axaMHATIMIMKHHHIT MyallsH jgapaxacuaa
CTeiOJEHT  ME3OHJIAPMHMHIT  XaKUMKMM  KMHMaTiapy  XajaBangard
KHlMaTnapaaH kMK Syica, y xosyia ¥prada Japaxana Ba JUCIEPCHAA
TPEHJHHUHI' MABXY] 3MACIHIH TYFPUCHAATH (papas TacAHK/IaHA/IH,
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4.5. BaxkT KaTop/iapH TpeHAH TEHIIAMANAPHHH TYIHI

Yuzukan Tpena. TYFpu 4M3MK TPeHA YHU3HFHHMHT SHI COAAA TYpH
6yub, y TPEHAHHHI YM3MKIH TeHrnaMacu Ounan TappuduiaHaan. Tyrpu
YH3UK TEHrIaMacH (YM3HIUIM TPEHA) Ky HMaard KypHHHILra ara:

A

y, =“o +al "i ?

6y epaa ):,. ~i paKaMJIH HH/UTAp YYYH TPEHAHHHI TEHITMALUTHPHJIIaH
JapaxkanapH;

{i — BaKT KAaTOPHHMHI [ApaXaJIApHHH ¥3 HMYHra OlraH BakT
OpIMKIapH EKH AABPIAPUHUHT pakamapy (Hii, o Ba 6.);

ay, a) - TPeH] NapaMeTpAapy.

Yuiy 4M3HMKAH TpeHI MapaMeTpAapHH4Hr (dp Ba a;) TaBcudu
KyHHAaruya:

do - TPEHAHHHI COH JKHXATAaH CaHOK Oollu y4yH Kalyjl KMIHMHIaH
BAKT J1ax3acH €KH JaBpH YYyH YpTaya TCHIJIALITHPHIraH Aapaxara TeHr
6ynraH ko3 pHuHeHTH;

a) - TPEHAHHHT BaKT OHPJMIH YYyH KaTOp NapaKalapHHMHI ypraia
y3rapuiliiHy TaBCHQIOBYH KOIQDHUHEHT.

Ywbly ap Ba a) NapaMETPIAPHUHEI' KMHMATH HI KHYMK KBaxpatiap
(BKK) ycynu 6yiiMya aHMKnaHaad. ByHuur ydyH Hopman TeHijaManap
TH3UMH Ty3wlaau. YU3HKIM TPeH] y4YH TeHIJIaMa1ap TH3MMH:

"

”»
Yy =na,+a) 1,

i=t i=t

”n n n
zyl .tl ZGOZII -”alztlZ
=l =1 i=1

Hkxura HoMabTyMra 3ra OyiraH TEHTTIAMaHM €YHII YYYH BaKTHH
caHAlUHMMHI OOLIAHHIUM KATOpHHMHI' YpTacura Kyyupwiauad. Baxr
JaBpJapMHY PaKamiallga KATOPHUHI HAKJ YPTacHIaH { paKaMIIapHHHI
TEHr ApMH MaHQuii coHnap, KonraH ApMH 3ca Mycbat counap 6ynaau,

n
ALHH Z ti= 0. Ywby xonataa HopMan TeHrliaManap TM3HMH KHCKapaaH.
il
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VYHaa 4M3MKIH  TpEHI YYYH TCHIIaMaiapHHHr  CORAANaliTHPHAraH
TH3UMU XOCH:T Oynanu:

iyl =n(l0

izl

iyi .Il = GIZ”:”Z
1 =1

Gy epaa,

L]

2V PRAD

ao=—’~i;"t (A) Ba "1:'__‘1,.’_2‘(5)

1=l

U3k TpeHI TCHrlaMalapHHHI TaxMHHaH Oup Mapomua
Y3rapuIlld TEHICHUMACHHH: JapaXaNapHUHT TEHI BAKT OpANMKNapHIaru
MyTIaK YcHINH EXH MYTJIAK KHCKapHIIMTa yprada TEHr KaTTaTHKIapHH
AKC 3TTUPHUIL YYYH MOC KEJIaH.

bup mapomaa y3rapuwra skuH 6§arad MyTnak ycHin (KHCKapHiu)
cababn ¥3apo ypraya xonarra KeJaguraH, KHCMaH ¥3apo Kyt
O/MHAAMIaH OMMJUIPHHHI TYpJM #HYHAIMUWINM Ba TYpiAW TE3MHKIAr#
Ky4YJTADHHHT TAbCHP STHIIKAAH HOOpaT. YNapHHHT TEHr aman KWIyBYH
TabCHPH 3ca OHp MapoM/ia TabCUP JTHILTA AKHH XYCYCHATHH Kach stanu.
llynnafi kuaub, 6up MapoMIarn OHHAMHKA KYO COHJIM OMUINAPHHHT
ypraHuna€rrad  KYpCaTKUYHHHI  Y3rapuiiTa  TabCHPMHH  KYLUHIN
HATHXXKACH XHCOOMaHaau.

UH3uK/IH TPeHHUHT TpadHK TaCBMpPH — MKKaNa yKaa XaM YH3MKIH
ymriamra sra OYnran TYFpH OypHariH KOOpAMHATIAp TH3HMHAArH TYFpH
4u3MK (4.1-pacm).

000 T T

f

30000 |

e - B
2005 2010 2011 2012

4.1-pacm. V36exHCTONAA AXONMHHED ypTaya fHJUIHK COHH
UAHHAMHKACH
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TytpH YH3MK Waknuaary Tpenit 6Mp KaTop ¥suia Xo¢ XyCycuaTnapra
ora 6§aub, ynap xyiinparunap 6unau rascudnananu:

- TEHI BaKT OPATHKJIAPHJArH TEHI Yirapuuuiap;

-arap ypraya Mymiak ycum — Myc6aT karranuk G¥saca, y xonza
MaHQUii YCHL KaTTaMrK KM YCHIL CYypbaTiapH acTa-CEKMH KaMas/iH;

-arap ypraua MyTiak y3rapum mandmit karranvk 6¥ica, y xonaa
HUCOMA  ¥3rapuunap €xu  KHcKapuul cypbatinapd OyHaad assanru
Japa)kara nacaivi MyTnaK KaTTanuk 6¥inuya acta-ceKHH ommaau;

-arap JapakaJlapHUHI KHMCKapHII TCHACHLMACH MaBxyn OFmmb,
ypraunaéTran Kartaluk 3ca Tabpudra kypa mycbar 6ynca, y xoiaa a
HHMHI' ¥pTaya ¥3rapum Ypraya AapakaJaH KarTa 6FIHIIN MyMKHH 3Mac;

- KETMa-KCT JaBpJIapjard MyTJaK y3rapuuuiap alMpMacy HOJIra TEHT.

Mucon. 20072013 #unnapaa Y3ibexncToHna axoauMHHHT Yyii-%oit
OMnaH TabMUHAAHTAHIMIY KYPCAaTKMMMHHMHI BAaKT KATOPHAArH 4H3HKIH
TpeHAHH XHcobnab ynkamus (4.3-xaasan).

4.3-xansan
Y30eKHCTOH ax0/IMCHHH Yii-XK0#l 0HJIaH TABMHHIAHIAHIHK
Kkypcarku4aapn (I kumura M2 Xuco6uaa)

Hui scynm xonaTura Hui scynn xonatwura xypa
Hun | kypa yit-xoi 6unan Aun yH-xo# 6unan
TabMHHIAHTARIHK TALMHHTAHTAHITHK
2007 19,2 2011 20,5
2008 19,5 2012 20,9
2009 19,8 2013 213
2010 20,2 Kamu 1414

BakT KaropMHMHI ¥3rapyB4aHJMIHHH aHHKIall Y4YyH MYTIaK
YCHIUHHHT 3aHXUPIH KaTTATHKIapWHHY aHMKNaiMu3 (4.4-kaasan Ba 4.2-

pacm).
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4.4-xaaBan
Vi6exncronna 2007 — 2013 iiunnapaa axeauun yii-koii 6unan
TALMHHIAHTAHAHK JHHAMHKACH Kypcarkuanapy (1 kuumra m?

xucobuaa)
e e e
: yirapuuw | xarTanMkiaapu aiMpMace
TABDMHHAAHTAHJIAHKK
2007 192 — —
2008 19,5 03 0
2009 19,8 0,3 +0,1
2010 20,2 0,4 0,1
2011 20,5 03 +0,1
2012 20,9 04 0
2013 21,3 0,4 +0,1
Ypraua 20,2 0,35 +0,02

I'padukaa Tpenann rpaduk aHMKnam Makcaavaa yi-xoil 6unan
XAKHKHi TABMUHIAHFAHIHKHH TACBHPJIALL MYMKHH.
25 ~

2008 2009 2010 2011 2012 201.

4.2-pacM. V36exucTOHNA AXONHHHHT Yii-woi Guan
TAbMHH.IAHTAH/IHK JHHAMHKACH

4 4-xansan Ba 4.2-pacMaaH KYpHHHO TypuOnukH, yil-ko# Ounan
TabMHHIIAHTAHIMK TCHT ¥3rapHuInapra aKHH y3rapuuinap 6unad 6apkapop
JCHII TEHIACHUMACHTa ora. YpTaya MyTNaKk yCHII MycOaT KaTTANHKKA 313,
KEWMHTH  JaBpiapJarM MyTAaK y3rapuiuiap aHuMpMacH  HONra
AKMHnawany. Y3 sasbatuma, Y3bekucronna Hui SKYHH XOJIaTHra Kypa
axXOJIMHHHT YH-k0H OHNaH TabMHUH/IAHTAHIHK KYPCATKHYH YUYH KyHuaaru
YU3HKIH QyHKUMaaH QolaanaHuwiagn:

Vi=ap—-a; ‘'t

@o, a; TapaMeTpNapHHM XucoOnab UMKHIN  yyyH  4.5-)anBan
MabJIyMOT/IapHIaH GoisanaHaMus.
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4.5-xaapan
Yuszuu Tpena GyHKHHACH napaMeTpaapHHH XHcobiaw xaasaiH

Hua akynun . — .
" 0.J1aTHra Kypa yii- yi " ! € ornm
Mua |* xcoi 6:35" y it ]yt nazapuii  |TPEHAURH
TaLMHHIAHTAHIHK KuiimaTaapy | OFMIN

2007 19,2 -3 9 |-57.6 19,0 0,2 0,04
2008 19,5 -2 4 }-39,0 194 0,1 0,01
2009 19,8 -1 11]-19,8 19,8 0,0 0
2010 20,2 0 0 0 20,2 0,0 0
2011 20,5 1 1] 205 20,6 -0,1 0,01
2012 20,9 2 4 1418 21,0 -0,1 0,01
2013|213 3 |9 639 | 214 01| 00
Kamn| 1414 0 28] 98 | 1414 00 | 008 |

4.5-)anBan MablyMOT/apHiiH lokopuaard (A) sa (b) gopmynanapra
Ky#rania HopMal TCHIJIaMalap TH3MMH KyHH1ari KypHHULIFa 3ra:
Ta,=1414_ a,=202
284, =928 a =04

Wlyupait  kuaub, crrm idun moGainmaa  yH-xoit  Owmnan
TAbMUHJIAHI'ARAMK Jdapaxacu 6up Wunaa ypraya 0,4 m? ra ysrapau. 4.5-
KagBanda KaTop XaKHKHH  JapakXacHHUHT  Hasapuil  JxapaxajgaH
OFUILLIAPHHH XUCO01a0 YKKHIN YYYH Hazapui KMHMaTIap KeTTHpHIIraH.

Unzukin TpeH] Ko3QOHUMCHTHHEHT pPElIPe3CHTATHBIMIH XaTOCHHH
Kyiugary Gopmyiia 6Vinya aHUKIaiMK3:

ot s 2O 008
n 7
o =./0,0114 =0,1068.

Iy Tapuka, ¥pTaya KBaApaTHK OFHLL aHYa KaM 3KAHJHTHHH KYpHULU
MYMKHH.

INapa6oauk Tpena. INapaGomk TpeH, 0AaTHa HKKHHYH TapTHONH
nomMHoMu OunadH wndopnananaau. [lapaGona teHrnamacu (i1apabonnk
TPEHA) KyHuaary KYpHHHILTa 3ra:

;, =a, +at, +a,t}

Hxkxknaun T1apTHOau unapabosna napaMETPI4PHHHHT KHHAMAaTIapH
(pakar a;, a, maH TalIKAapY) XyAAM TYEPM UYH3HK TEH[JaMacHICK.
[lapaGonia TeHryiaMacH UApamcTpiapd KHHMATIApUHHHIT HKTUCOAMH
Ma3MyHHY KyHHarMi1apHy aHIJIaTau;

=y, =202+04-1
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-dg - TPEHAHHHI' COH XXMXATAaH caHoK 6o yuyH Kabyj1 KHAMHraH
BaKT N1ax3acH €KH AaBpH yYyH Yprada TEHIJIAUWTHPHUAINAH Aapaxara TeHr
6y nran kodpuuuedtn (1= 0);

-a; - TpeHAHuHr OyTyH [aBp y4YyH Ypraya HW/UIMK YCULUHHHI
ypraua JapakacHHH TaBCHOMOBYH KOIDOHLKEHT, y OJHAM JOWMHIA
y3rapmac xucobmaHMaiiny, 6akn 2a; ra Teur 6Yirad ypraya Te3naliMiu
61nan OUp TeKHC Y3rapaau;

-a; - TEHTJIAMAaHUHT aCOCHH MapaMeTpH, Te3/alIMIIHY TaBCH(AOBYH
KOHCTaHTa.

Hkkundu Taprubav napaGolya wakimMaard TpeH[ AWHAMHKAHMHI
ylapra pPHBOXIAHHINNATH aHpHM, oJaTJa KHCKAa BaKTM OockH4YHIa
Jlapaxcanap MyTiaK y3rapuiuiapHHHUHT TAXMHHAH JOMMHH TE3NalIHILH X0C
6ynrad TeHACHUMSUIAPHHH aKC STTHPHLI YYYH KynnaHunaau (4.3-pacm).

£ J e

25000 [

20000 !

15000 |

10000 |

5000 3166
i

- —— —— e p—

T —

2005 2006 2007 2008 2009 2010 2011 2012 2013

4.3-pacm. V36eKHCTOHAA AXOJIMHHHI ACOCHH KAUMTAITA KHPHTraH
HHBECTHUHAIAP IHHAMHKACH

[Tapa6ona makmHiary TpeHa 6up KaTop XycycHsTapra jra Ba ynap
Kyiiuaaruya TascudiaHagu:

1. Tenr BakT opammkiaapuia TeHr 6YnmaraH, nekuH Oup Mapomma
opTHO Gopysuu Ekn 6up mMapomaa kamaitud 60pyBuM MyTIaK y3rapuiwiap
Ky3aTH/Ia/IH.

2.Ilapabona wuxkkuTa woxob4yara sra: 6GenrH JapaxatapHHUHC
OHIMIIIHHYK ¥3HIa MyXaccaM JTTaH opTHb H6opyB4M moxob4a Ba yNapHHHI
KaMaHHMIUHHH ¥3Ua My>KaccaM dTraH nacaifnb Gopysun moxo6ya.

3. TeHriaMaHdHr 3pKHH aB30CH a9 BAKTHM caHaul OolDIaHrU4
NaX3aCHAATH KYPCATKMHYHHHI KMAMaTH cHaTrnia 0[aTAa y30K BaKT AABOM
JTafMraH KaTTaIHK O6Ynumd Tydainu, TPEHAHHHI XYCYCHATH a1Ba a:
napameTpjapHHUHF Genrunapu Ounan 6enrunananu:
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a)a;>0) Ba a>0 6ynranupa, opru6 OGopysuys woxo0uya, SbHH
[NApaXKaJIAPHHHT Kanan YCHILH TEHAEHUHACH YPHH TYTa/H;

6) a;>0 Ba a,;>0 6ynranuga, nacaiiu6b Oopysuyn IOX004a, ABHH
JapaXxaJJapHMHT Kaaal KACKApHIiL TCHACHIIUMACH YPHH TyTanw;

B) a;>0 Ba a;>( 6¥nrannga, gapaxanap YCHUIMHHHT CyCaHHIINHH
¥3uma Myxaccam 3TraH optib 6opysyH woxob4a Eku arap ynapHu srona
#apa€H aeb xucobnam MyMKHH 6¥ica, napabonannHr HKKala moxo64acu
— opTHO GopyBu#H Ba nacaiiu6b Gopysuu woxo64a YpuH TyTagH;

r) a,>0 Ba ay>0 6yarannnga, gapaxanap YCHIIHHHHI CyCaiiHIIHHH
y3uma Myxaccam dTrad nacaiub Gopysun moxob4a Eku arap ynap aroHa
TEHJUCHLMA XHcobnaHca, mapabosiaHHHT WKKaia IoxobvacH — nacaiub
Oopysun Ba opTb GopyBuH LIOX064a YpHH TyTaau.

4. S'lsrapnumapunﬂr 3aHXHPIJIR CypBhaTnapH € kamasju €kH alpHM
BaKTA2 OWIAJH, JEKHH aH4Ya Y30K [JaBpia JpTaMH EKH KE€4YMH YCHIU
cyppatiapu anbarra kamas Oownafiiu, JapaXKajlapHHHT KHCKAapHill
cypbarnapu 3ca a; < 0 Ba a; < 0 Gynraunza, anbarra opra Gouvtaiau
(HuCOMIi Y3rapHIIHHHT MYTIIAK KATTATHIY GVitnua).

DHr KMYHK KBajpaTiap ycyiaun OWIaH ap, d;, a; NapaMeTplapHHH
XHcobnami yyyH KyHMaarH ydra HOMabliyM jJapaxara ora 6yaran Hopman
TCHTaManap TH3HMH Tyswinagu. [lapabGosmk Tpena y9yn Hopman
TEHIIaMalap TU3UMHM KyHHard KYpHHHIIra 3ra:

iy,=nau+a,it,+azit,z;

i=l (] 1=l

n n n n "
Zly,.t, =aozl:t, +alzlt,.2 +azzlt‘.’;
= I} 1= =]

L ” L ”
ZY:":Z =aOZti2+alZ,ls+alzti‘-
i1 il =] il

Baxr paspnmapu (naxsanapd) HMHC CaHOK OOIIMHH KAaTOPHHHF
ypracura kyuupuumiga ywby Yt; sa Yt7 naspnap pakamnapu TOK
JApaKANAPHHMHT CyMMaNapH HOJIa TCHrTAlITHpHNanH. Y3 HasGatnia,
WKKHHYH TeEHIJIaMa OHp HOMabJyM [apaxkand TEHINaMara aflaHaju.
byHnan a; napameTpHu KyHnaaruya udoganam MyMKHH:

n

7

>y
i1

2
yl"
a =+
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Konran TeHrnmamanap WKKHTa HOMabNyM jJapaxara sra 6ynras
HKKHTA TCHIJIaMa TH3UMHHH XOCHJI KHJIAAH. Yruxa napaﬁonux T‘pCHJI y‘{yH
TEHITIAMATAPHMHI KHCKAPTUPWITAH TH3UMU KyHHJard KypuHWITa Ora
6 nanu:

n n
Zy,. =|na, +a221‘.2 :
i i=l

n n n
Syi-ayirade
i=t i=1 i=l

TpeHaHHHr napaGoJIMK TeHrjaMacd HKIHCOAMH Xoaucalap Ba
KapadHIapHHU TaxJiw1 KHAMILAA KY/a KaM Xoapaa yupanau.

4.3-pacM yuyH ¢oliaaiaHHIral MabJIyMOTJIap acocHAard napabomnx
TPeHJ MOAEITH NapaMeTpiapy Ky AHAard KypUHHIITa 3ra:

y= 1461,3+1136,5t+190,02¢? ; R>=0,9958.

V36exucTonza  aXONMMHMHT  acOCHH  KANMTANra  KHPHTIaH
MHBECTHUMA/IApH HinnHra Ypraya 1136,5 Mnpa. cym xakmuia y3rapras.

Iunep6oank Tpena. Kyiinnarn xypuuuwra sra 6ynraH reHrnama
runepbonaHHHr oaaAMH makmapHaaH OupH XxHcobnanaau. I'mnepbona
TeHrnamMacH (runepbosvK TpeHa)

N a
Yi :ao+(_

1
lNunepbona TeHrnamMacH napaMeTpiapH KHHMATJIAPHHHHT Ma3MyHH
Ky#naaruya H30xJ1aHagu:
agp - runepOOJIAHHHT 3PKMH @b30CH, KaTOp JApaXacH YHIa HHTWIAJUTaH
yerapa;
a; - runepOONaHHHT aCOCHH NApaMeTpH:

- arap a; > 0 6ynca, y xonna ywby TpeHa { — o, y, — ap 6¥nranaa
XaM Japaxajiap MacaiMIIHHUHT Cycalinn TEHACHIMACHHH ndoanaiiam;

- a; < 0 6ynca, y Xona, ! HHHT OPTHIIH OMJIaH, SbHH BAaKT YTHILIM
6mian TpeHA JapakanapH OpTaau Ba ! — oo a dp KATTAIHKKA HHTHIIAAH.

I'nncpbonuk  TpeHauu xucoOmab 4YMKMILIA BaKT JaBpPHApHHH
KaTOpHHHI YpTacujak pakamnab 6ynmaiau, dyHku 1/f; kniiMaTnap xamma
BakT Mycbat 6y nuim kepax.

I'nuepGonnk TpeHE - TpeH/UlapurHT 6ouika Typiapu kabu 6Hp kaTop
XycycuaTIapra 3ra, sbHH a; > ( Oynrampua, ngapaxanap acTa-CCKHMH

A

nacasjH Ba y, — ao; WYHHHIAEK, MaHQHUIA MyTHnaK y3rapuuinap Ba Mycoar
TE3NMAWMI  KATTATHKIAPH XaM  KaMasjaH; Y3rapuiUHHHT  33aHXHPAH
cypwarnapu Ycaau Ba 100%ra ueTHNanu.
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a;<0 6yuranpa, japaxanap acra-cekud optub Gopaau Ba };.» — ag;
WIYHHMHTACK, MycOar MyTnak ¥3rapuuuiap Ba MaHduil Te3sawmum
KaTTATHKIADH XaM KaMaddd; YCHUILHHHI 3aHXHPAH Cypbarinapyd acta-
cekHH nacasnu Ba 100 %ra uHTHNAOHU.

IxcioHeHunan tpeua. Kyiimparn tenrnama Ounan Gepunaanrad
TPEHA 3KCHIOHERUHAI TpeH ] 1e0 HOMIaHAIH

),/\,. =a-k', &mn ;,. =exp[lna+lnk-t,.]

DKCIOHEHTA TEHIIAMAcH NapaMeTpiIapHHHHI KHAMATIapH Ma3MyHH
Ky#Hu/Jjaruya u3oxnaHanu:

k - TeHrMamajap Y3rapHIIMHMHIT JAOMMHMH CYpbaTd (3aHXHpI4).
Arap k > 1 6ynca, y xonga optub OopyBuM aapaxkanapra 3ra 6ynran
TpeHy MaBxyA. bynaa ymby optu6 6opuiu wryHyaks Tesnaumrad oprtub
Oopumr 3mac, Ganku sHaga IOKOpH TapTHONapHUHr opTHO Gopysun
Te3nawMuira Ba optub 60pyBuH Xocunanapura sra 6ynras optu6 6opuu.

Arap k<] 6ynca, y xonaa a1ouMuii, TIEKHH JapaXalapHUHT cycaitnbd
6opyBYH KHCKapuLl TCHUEHUMACHHH H(OJANOB4YH TpeHA MaBxyd, Oynaa
cycaiu6 Oopumi y3nykcu3 paBdiifia Ky4aidn6® Oopauu. IKCroHeHTa
IKCTpeMyMra (MakCHMyM EK¥ MHHUMYMra) 3ra 3Mac Ba { — oo O¥nranna &
k>1 6ynranga o ra, éku k<7 6ynranga 0 ra {HTHIAAH.

a - JKCIOHEHTAHUHI JPKHH ab30CH TCHIVIAUITHPH/raH Japaxara,
ABHH TPEHIHUHI BaKT CaHOK 6oiliy yuyyH kalyy KWIMHTAH Jax3acH €KM
JaBpujark aapaxacura teHr (t = 0 6ynaranna).

JKCMOHEHUMAN TPeH]l NapaXaJIApMHUHT YCHUIM YY9yH Xed KaHAa#
YEKIOBMAPHH  COOMpP  KWIMafuuraH  MYXMTAAQ  PHBOXCUIAHAAMIAH
Xapaénnapra xocaup. Y3 Hasbatuia, amanméraa Oymuali xoamucanap
(dakaT BAKTHHHI yewlaHlad OPAIMFMAA Y4pailid, YyHKM Xap KaHIaH
MYXHT 3pTa-K€YMH YEKJIOBJIAPHH CORMP KWnaqu. DKIOHEHLHMAN TPEHN
OMp KaTop XycycHATIapla ’ra. ¥ aap KyHuaaruwnap:

Tpena AapakanapHHHHT MYyTHAK Y3rapuuUiapd  AapaXalapHHHT
y3Hra nponopuMoHan.

JKcTpeMyMiap KCHOHeHTara Jra 3Mac: k >/ GynraHna, Tpeus « ra,
k<1 6Ynranza, tpeua 0 ra HHTHIAIM.

Tpeua napaxkanapy reOMETPUK MPOIPECCHAHM Y3HAA HaMOEH ITanM:
t > T pakaMiH naep Japaxacd — (a - k™).

k >1 Oysranja, TpeHA JapaKalapHHHI HOTEKHC TE3/ALIyBYH
YCHLUKMHK aKC ITTHpPaaM, k<] Gynranna, TpeH] AapaXanapHHHT HOTEKHC
CYCalOBYH KaMalHIUMHH aKC JTTHPAJH.
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DKcnoHEHTa BaKTra Kypa Xap KaHAal TapTHOHHEr HOHMMUH
XOCHanapura 3ra Mac ((paxaTrHHa ¥3rapHILHHMHI 3aHXHPIH CYPbaTH
JOUMBHIH),

Jlorapupmuxk  Tpena.  JlorappupMux  TpEHA  TeHINIaMacH
ypranuna€tran kapa€H KYpCcaTKHYM YCHIIMHHHT Cyca#uiuura oiu6
Kenaguran xomnapiua Kymlanwiaan. Jlexkun Oynma yonun tyxtamaiiiu,
Oaikn KaHaaHAMp dYeKnaHraH derapara HMHTWIagH. Maskyp Xonartaa
TPEHAHHHI rHIepOONHK Wakny XaM, MaHQui Teznawmmra sra 6ynran
napa6ona xaM Moc kenmaiian. Jlorapudmnap cownapHuHr (¢ Jaspnap
pakamjiapH) ¥3ura Kaparamn;a aH4a cekuH opti6 Gopaau, nekus jorapug-
MIIAPHHHT YCHINM YeKnaHMaraH. BakT gaspiapu (nax3anape)HUHT CaHOK
oMy TaHnamjga MyTnaK y3rapvuuiap HacaHMINMHMHI XaKMKMH BakT
KAaTOPHIa SHT MOC KeJIaMraH Te3THFTHHH TONMHLI MyMKHH.

Jlorapumuk Tpeu Kyiinaaru opmyna 6vnan udonanasanu:

;,. =a,+aInt,

Jlorapu$MuK TpeHA KyHHaaru XycycuATiapra ara:

Arap a; > 0 Oynca, y xonaa aapaxainap cycadHum OwiaH opTuO
6opaan, arap a; < 0 6yaca, y Xo/iaa TpeH A AapakajiapH cycaiuiu OuiaH
KaMasH.

Moy b 6Yiinda apakanapHAHT MyTaaK ¥3rapyiliapH BakT YTHIIH
OwiaH KaMaAdH.

MyTnak y3rapHiinap Te3NalHIUMHAHT  KMHAMaTIapH MyTIaK
Y3rapuuunap OenrucHra Kapama-kapiuu Oenrnra sra 6yau6, Moxyns
6yiinya acTa-CeKHH KaMasay.

V3irapum cyppariaps (3aHXHpIH) t — o GyITaHM]A, aCTa-CEKHH
100 %ra sKMHIAIIANH.

JlorapudmMuk TpeHA XaM Xyaad rHucpOoJIMK TpeHa Kabu
§3rapHILUNApHHHT acTa-CeKHH CYHHO GOpYBYM )Kapa&HHHH akKC ITTHPajH.
bupok, ym6y Tperanap Onp-OupunaH karta dapk kunamu. ['unepbona
6¥iivda cYHHIT SKyHHAH Yerapara sKHHJIAIOMILIA Te3 KeYaI, TorapHQMHK
TpeHAAa 3ca CYHHO 6OpyBYH kapa&H YEKJIOBCH3 FOAT CEKMH JaBOM STAH.

Jlor#cTHK TpeHa. TpeHAHUHI JIOTHCTHK IHAKTH VpraHWnaérra
KYPCAaTKH4Y PHBOMUIAHMLIHHHT TYNUK LOUIJIHIAH YTAXHUrad >apa€HNapHH
Taspudnai yuys ofizananunany; 6ynaa y HOUM Japaxanad Gommna6,
JacTinab CekHH, JEKHH Te3lamran xonga optu6 OGopamu, cyHrpa
TE3INAIKID UMKIHHHT YpTacHAa HyKonaad, SbHU YCHII YH3MKIH TPEHI
Oyiinua 103 Oepand; LIyHAaH KEHMH, LHKITHHHT SKYHHH KHCMHJIA,
KYpCaTKMYHHUHT OXHPTH KMMMATHIa AKMHIALIraH caildi YcHi ruiepbona

6yitua ceKkHHNALAIH.
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Arap papaxanap 0 pas 1 rada AManasoHaa ysrapca, y Xonda
ROTUCTHK TpeHA Teurnamacu (1) kypuuuiura sra Gynaan. Arap
JApaXaJlapHHHr  y3rapumr  guanasoHd Honb Ounan  omac, Ganku
Ba3MATHHHT MOXHSTHra kapaG OCATHIAHAIMIAH, Vmax BA Vmn OHIAH
OenrunaHanyrad xap Kaxjaai kuitMaTnap Outan dexnanras 6ynca, y xonjia
NOYHCTHK Tpeua ¢popmynacH (2) kypuHuiura sra 6ysanu.

JIorscTMK TpeH 1 TEHrnaMacH: y, = ,am': — ]

€k
y, = 3;’2“7,,!_"‘—“+ym.. )

JlordcTvk  TeHrnama  (@g, @) HApaMETPIapMHHHI  TYpJH
KHAMATIapHMaa TypPJIH XHJLJarH TPEHATAp OJIMHAH.

JlorucTHk TpeH acocHii napaMeTpIapHHUHT KMHMaTapu Ky#Huaary
mapiap GMIaH H30X1aHAM:

Arap ap>0, a; < 0 6ynranuza, , BaKT JaBpapH paKaMJIAPHHHHT
opTHiM OWIaH Japaxajiap OpTHUIMHHHT JIOTHCTHK TEHACHLHACH
Ky3aThnand, OyHaa arap owsm AeApiH HOLIM KMAMaTIaH CouLTaHHIIH
no3uM G¥nca, y Xxonaa ap taxmuHan 10ra TeHr 6YnHILH Kepak. a; MOXY b
KaH4YanuK KaTtra 63 nca, napaxanap LIy H4anHk 1e3 optub 6opa.

Arap ag < 0, a; > 0 6¥nca, aapaxajapu nacairal JOrHCTHK TPEH,
OyHua arap nacaimin geapiu 1 aan 6ounanuiun no3um 6ynca, y xonaa ap
TaxMHHAH — 10 ra TeHr 6¥nuiuy Kepak. ¢; MOAYIb KaHYaNHK KarTa 6¥ica,
Japaxkajap iy HYaIuK Te3 nacaiub 6opanu.

Tpenanap Typaapuuu anuknaw. lOkopuaa kypu6 yrunran
TPEHAJIapHH aManuérra Kyulalmja ynapHH Tawiall MacalacH io3ara
kenaau. TpeHIHUHT Tapaxanap XaKHKHH KATOPHHHHT TCHACHIWACHHM 3HT
AXWH Tap3Zia aKkC OJTTHPYBYH TYPHHH TYIpH Tallall Y4yH TpeHA
TYPAAapUHH aHMKJAWHUHF OUp Heuya ycywiapuiad doiizananunaim.
Ky#iuaa 3Hr KeHr Tapkaira ycyJ/UIAPHHMHT ACOCHIUIAPH KCJITHPHIITAH.

Fpapux ycyn. I'papuk Ty3uwr komganapuuu Gaxxapui: xaM KarTop
JApaKaJJApMHUHT Kartaaurd 6Yiuda, XaM BakTra xypa ynyamra aHMK
aMan KWIHI Jio3uM. Bakr opanuknapu abcuMcca ykura, aapaxarap
KaTTAIMKIApH opAuHatanap Gyilnabé tawnasann. Xap Oup YK 6yituua
WwyHaai YayamMHH OejirMiall kepakkd, rpaQHKHHHT KEHIJIMTH YHHUHI
6anannuruaad  TaxmuHad 1,5 Mmapra karra 6yncuH. Arap Katop
napaxaiiapu Oyryu nasp moCalinuia Hoslzan aida Karra 6yica Ba y3apo
k¥nu 6mnan  20-30 ¢ousra dapx kuica, y Xolga opAMHatanap ykuaa
y3WIMIIHY  Oearwiawi, YNYaMHH JapaXAIAPHHHI KUYHTH, YKHHHD
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y3UIHUIMAAH OHPO3 OLIKPHLI JIO3HM,

Arap kaTop AapaxanapH ynna6, ro3na0 Ba mMMHrja6 mapra ¢apk
KHJICa, TEHI KeCHMNIap fapaxanap (apkuHu OMp XWJ aHINaTHIIM YYYH
OpIHHaTajlap YKHHHA norapuMHK YI14amia xOHIaITHPHII 1apKOp.

TpeHIHHHT TypH XaKHIarH CTaTHCTHK FOANApHH TeKIMpHIL. Fosnn
MaTeMaTHK ddosanain yuyH KyHugarunap GaxapHIMINY JIO3UM:

- y3rapu6 TypHLLTapHHHT TpeHAHH Oy3ub KypcaTysuu TabCHPHHH
fAaCaHTHUPHIL YUYH JAPAKANID KATOPH TEKUCNAHAAH (CHMpraHyBY# ypTaya
KaTTaIHK);

- TEKMCJIAHI'AH Japaxanap Katopu Oyiiuda A; = y;./ - yi 3aHXKUpIH
MyTaK ¥3rapuuuiap (napabona yTyH — Te3/alUHILIIAP, IKCITOHEHTA YIYH —
ycum cypbaraapd) xuco61ab YHKHRAIH;

- karop Oup Heya TeHr €KM TaxMHHAH TCHI KMYMK [JaBpiapra
OynuHagM Ba YyJiapHHHr Xap Oupu Oyin4ya mapaMeTpHYHT YpTaua
KaTTamuru Xxucobnab YUKHIHO, YHHHT NOWMMANHIH ONJMHra CypHATaH
TPEHIHHHT TYPH XaKMJard FOAHH TacOHKAaHAM: YpTaya MyTiaK ycHum —
TYFpY YM3MK YYyH, ¥pTaua te3namni — napabona ydyH, yprada cypsar —
JKCAOHEHTa YYH;

- TeKWHpHIAETraH NapaMeTPHMHr Kyrmnab Ypraya xkuiMarnapuia
JUCNIEPCHOH TAXMWI yCyJiu GUnaH €K MKKUTa KuiimMataa ¢ Mc30H 6¥iinya
6ouuIaHFHY KATODHMHI Typ/IM KHYHK JaBpllapHja IliapaMeTp ypraya
KHAMaTIapH PapKHHAHT MYXHMIIMTH TCKITHPHIIAIH.

Arap TypiH KHYHK [aBplapuja HapaMeTp ypraya Ku#mariapu
(apKIAPDHHMHT MYXMM 3MAacjMrd TYFPUCHIOArH 1OSHH  HHKOP 3THI
MyMKHH OynMaca, y Xosia TPCHAHHHT TErMUUTH TYPH TYFPUCHIArH Fos
kabyn KuidHagM. Arap yprada xkuiiMaTiapHMHT ¢apKiapu MyxuMm et
3BTHpO( ITHICA, TPEHAHAHHT YWIOY TYPH TYFPHCHAATH FOA HHKOP DTHNANH
Ba MypakkaOnamum TapTHOHZA KEHHHTH FOf: TYFPH 4YH3HK HHKOp
3THITAHHJAH KEHHH — IKCIIOHEHTA TYTPUCHAATH Fos; IKCHOHEHTA HHKOD
JSTUATaHUAAH KeHuH — mapabona TyrpucHaard ros; napaboja HHKOp
ITWIraH TaKAHpAA — YH3NKIAPHUHT OOILKA TYp/lapH TYFPHCHAArH Fos
HITapH CypHIafH.

4.6. MaBcymnii TeGpannmiap Ba yJlapHHlI KypcaTKHYNAPHHH
AHMKJIAIN YCYJLIapH
Magscymuii TebpanHuninap (¥3rapu6 typHunap) — 6y xap Oup BaxT
JaBpHOa TAaKpOPJIaHHO TypyBYH HH BAaKTHHHMHI ¥3rapHinH OwiaH GOFIMK
y3rapub Typumnap.
bynna# y3rapummap ©Oesocuta Oomka OMMINApHHHT Y3rapub

TypHylmapu 6unan 6ofnuk 6YIMIIM MyMKHH, MacanaH, €3 JaBpiia CaTKUH
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WYMMITMKIADHH MCTELMON KWIMII XaBO XapopaTura GOFTMK. Y3apo
Oornukink OunBOCHTa (MKKMIaM4M) omunap Owian maprnaHra
6YIHIUH MYMKUH: CHECHH, HKTHCO/JIMHA, MKTHMOWH, MacaiaH, HHN AKyHHra
kemmb axonm jJapoMaanapUHHHr MasBCyMHH ycHimu (Myko¢oTiaap, «¥H
YYHHYM» Maoll €KH JWBHACHTIAp TYJMaHWmH), €&34a KOHCepBanap
Taiiépiaul JaBpH/a WAKADP HAPXH OLIMILIHM,

Arap Hun mofaiHMaa 6Mp Heda Hu y4yH KYpCcaTKud Japaxacu
tbaxkar Gup Mapra ouica (nacakca), y Xonga Oup MaBCyMu# LMK XaKuaa
cy3 bopaam; arap Aasp MobaiiHuaa OMp Heya MapTa 3HI KaM Ba DHL Kynl
tebpaHMuUIap Ky3aTWica, y Xona MaBCyMui y3rapub Typuuuiap
CTATHCTHK MOJEIM ONHHrAaH LMKIHMK (AaBpuii) xapaéHura MyBO(HK
TaHJIAHAIH.

Taskuanaml NO3MMKH, BAKT KAaTOPH XaMMa BAaKT XaM MaBCYMHii
(uMKIMK) TapkHOMHi KHCMHM ¥3uaa MyxaccaM 3TMaiiou. Mascymuii
y3rapu6 TYypHULIADHMHI MaBXYy/[UIMTHHH €KH MaBXYJA 3IMAC/IHTHHU
TEKIINPHIN KAaHAAHIUp (AMCIEPCHOH, TapMOHMK) ME30H &paaMmaa €kd
1padHKHM Ty3raH Xonaa K3 6unan aManra OMIMPIaIY,

Arap MaBCyMHi )Xapa€HHHHI MaBXyAJIHTH TaCIMK/IAHCA, MABCYMHIA
TapkuOMH Kucm  axpatwnagu. Mascymuit  Tapkubnii  KMCMHUHT
KHIMAaTIapH CHpFaHyBYM ¥pTaya KaTTQIHK Ba QUMTHB  EKH
MYJIbTHIIMKATHB MOIC/THH Ty3HIL Ouitan Xxucob6nab ynKmIagm.

ANIMTHB MoOJenb y, = u + v, + & KypuHHumra jra 6ymmb, y
MaBCyMHil ¥3rapu® Typuumnap amMIuiHTyJacd BakT YTumx Ounad
y3rapmaras TakAMp/Ja Ky/LTaHHNAaM.

Arap KaTTa MaBCyMH# Y3rapHuuiap pyi 6epca, y xonna y, = u; * vy -
£ MyJILTUIDIMKATHB MoJenan Goiiiananuin MyMKHIH,

Magscymuii Ba UMKIMK (HaBpuii) ¥3rapu® 1ypHuinap perpeccHos,
CHEKTPadb Ba HTEpAlUUA YCy/UIapH EpJaMH/Ja aHUKIAHAAW. AHA UIyHAaH
ycynnapaad OHpH — MaBcymuit TeOpaHMIU TYIKMHHHM Ty3udul Ba
MaBCYMHIIHK HHICKCIAPHHHA Xuc0o61ab ynknm ycymuamp.

Arap AMHaMKKa KaTOpH Y30K Aaspra 31a 6yiaca (15-25 iun), y xonza
MaBCyMuit ¥3rapn6 TypHiunap JaBpHUHI ArOHA CHOATUI XyCyCHATIAPUHK
xHcobra onraH xoiaga (karop pactnab cudar xkuxataan Oup xun
nAaspnapra 6ynvHamm), €kM Ky MapTa CHpPFaHyBYH TEHINAIUTHPHLI
METOJHKACHra MyBOQHK aHHKIAHATH.

Iukmuk  (aaBpuif) y3rapu6 TypumUTapHH — MOAE/UIAILTHPHLI
MaBCYMHIl TapkMOMK KMCMHM MOAC/UIAWITHPHIU METOAMKACHIA YXIuawi
METOAMKAara MyBOQMK aHMKIaHaad. Mascymuii TeOpawnm paspuHM
AHHKIAI YYYH [, MaBCYMMIANHK HHICKCH XucoOnaHagd. MascyMuinuk
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uHaekcH I, — Oy maBcyMuil TeOpaHuil AaBpH KHCMHH XMCOOIA0 YMKUIL
yuyH doiigananunaguran Hucbui kypcarkmy. Huaekcnapau xucobnauraa
BAaKT KATOpPH YMYMMH  TEHACHUMACHHHHI  XyCyCHATHra  Kapab
TaWIAHAMIaH TYP/H YCYIap KYUIAHWIANH.

MaBcyMUUTHK HHACKCTAPYHMHT XHCOOHM QaxaT Tpewl AMHAMHK
KatopaaH 4HMKapu6 TaumagraH &€ku JouMuil Japaxara sra Gyjarau
X0napAa  Ky/ulaHuwinagw. MascyMUMIIMK  HHAEGKCHHM  XHcoOnawaa
KyHuzaary ycyJuiap KyinaHwiagu:

1-xonar. JlMHaMHKka Karopu SAKKOA ddojanaHrad pHBOMUIAHMIL
TEHACHIHACHTA 3Ta IMAC.

2-xomat. [luHamuKka KaToOpd TpeHAra 3ra (HOCTalMOHAp AHMHAMHKa
KaTopH).

3-xonar. Mascymuit  y3rapu6  typrmunapHdHHr  Gapkapop
TeHAECHLHACHTa 3Ta 6V THILM TO3HM.

Ywiby veyJUIapHHHT Xap OMpH Ky Huzaru XyCyCHATapra Jra;

1-xonar. Arap AHHAMUKA KATOPH AKKOJ MOAAIAHTaH PUBONUIAHHIU
TCHACHUMACHIa 3ra O¥nMaca, y X0na MaBCyMHMIINK HHACKCIApH YIap
OJAMH/IaH TEHMALITHPHIMAral Xosaa 6eBOCHTa IMITUPHK MabilyMOTIAp
6¥itnya xucod.1ab ynkHiany.

MagpcyMHITHK HHIEKCIapHHH XHcoOnaml ydyH KaMu/Ja yu HHUIHK
nasp Oyitmua MabmyMoTnapra ora O¥aui nosHM. Maskyp YyCyJIHHHT

MOXHATH OMp HOMIM Aasp Oyiuya y, Ypraya KHAMaTIapHH Ba TaxX/Mi

KMIHHAETraH OGyTyH Karop Y4yH y KATOPHMHI yMymuii ypraua
AapaxacHHU XHco61ab yukMiugan ubopar. Yuiby MabiryMoTnap acocHiaa
MaBCYMMAIMK MHACKCH Kyiuaary GopMyna opKanu aHUKIaHa/Iu:

1, =2.100
y
Katopuudr ypraua gapaxacH cupatupa xaM ypraua apupMeTHk
yaManaurad Mopga &xm  Oowka Tapkubuii  ypraua KaTTaNIHKIaH
doiigananmy MyMKMH. Ynap aH4a y30K AaBp BaKT KaTopaapd y4yH E€Kd
TacoauQuii TeOpaHUIl JaBpUHU HYKOTHIN YUYH KYJLTaHHNAIH.

4.7. Mucoanap

V36eKHCTOH MMIHMEE BANIOTACH CYMHHMHT eBpora HHCGaTH XaKuaa
KyHuJarn  MabiyMoTiap Maexkyja  (4.6-kagpait).  MaBCyMHItIHK
HHAEKCHMHHM aHMKIaWl Talab J3THaand (KaTop AKKoi ndogarnaHrad
PHBOXMUIAHHKIL TCHACHUMACKTA 3Ta 6y nMaran Takaupaa).
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4.6-xansan

V3ibexncTon MULIKII BaIOTACH CYMHHHI €BpO KYPCHI'a HHcOaTaK
AHHAMHKACH (C§M.)

B L —

O HUnanap

2011 2012 2013
SuBaps 2213,36 2359,67 2668,71
®eppans 2256,13 242550 2693,07 |
Mapr 238134 2439,55 2634,09
Anpens | 244202 2432,19 2692,13
Mait 240438 237261 2686,84
Hions 2451,01 238281 2787,43
Hionb 244742 231522 2783,57
ABryct 244949 2397.96 2824,45
Cenratps 2379,84 2528,98 2838,11
OKT6pb 2427,14 254821 2950,08
Hoa6ps 2390,05 252434 2974,08
Tlexabpe 2143,97 2620,31 3031,90
Vpraua 2365,51 2445,61 2797,04 |

MaBcyMuiiiik TeOpaHHIn JaBpH KHCMHHH XHCOONMaWl y4yH y9

AWK ypTada xKuAMaTaapHH xucobnab 4ukum kepak. Jlactnab oitnap
6Vitnya:

= 2213,36+2359,67 +2668,7
AHBApb YYYH ¥, = 3

= 2256,13+2425,5+2693,07
¢bespans yuyn Vp = 3

C¥nrpa ypraya HoLmHK KHAMAT XHCOOIab YHKMWIAIH,
- 221336+ 2256,13+...+3031,9
e R e I 07 2 2536,05 (o
y 36 (cyM.)
OnmHran mabayMoT:1ap 6yiiM4a MaBCyMHHNUK HHACKCH aHHK/TAHA/M:

=2 109 24131
5 2536,05

=24]1391 (cym)

=2458,23 (cyM) Ba XOKa30.

-100=95,18(%) ga x.
Onunran HaTxkanap 4.7-xa/iBajia KEITHPHIITaH,
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4.7~ xansan
Y36exncToH MHJLIHE BAJIIOTACH CYMHHMHT €Bpo Kypcura nncbaran
MABCYMHILJIHK HHAEKCHHH XHCobaaim

Hunaap ¥Ypraua "
Ot oHTHK Mascymuiinnk
2011 2012 2013 . . HujAeKcH, %
KuiMaT, cym

SuBape 2213,36 | 2359,67 | 266871 2413,91 95,18
Pespaihb 2256,13 | 2425,50 | 2693,07 2458,23 96,93
Mapt 2381,34 | 2439,55 | 2634,09 248499 97,98
Anpens 244202 | 2432,19 | 2692,13 2522,11 99,45
Mait 2404,38 | 2372,61 | 2686,84 2487,94 98,10
Hions 2451,01 | 2382,81 | 278743 2540,42 100,17
Hion 244742 | 2315,22 | 2783,57 2515,40 99,18
ABIycT 244949 | 2397,96 | 282445 2557,30 100,84
Centabpn 2379,84 | 2528,98 | 283811 2582,31 101,82
Oxkra6ps 2427,14 | 254821 | 2950,08 2641.81 104,17
Hos6ps 2390,05 | 2524,34 | 2974,08 2629,49 103,68
Jekabps 2143,97 | 2620,31 | 3031,90 2598,73 102,47
Vpraua 236551 | 244561 | 2797,04 2536,05 -

Magcymuitnuk HHAEKCHHHHT ¥pTaya kuitMarn 100 dousnn amac,
6amxu 100,07 ¢ousun Tawkmn Kuianu. Arap ¢apk karra 6§ica, y xonzaa
KCHHHTH XHCO6-KMTOGMapra HHACKCIAPHH TIPONOPUMOHAN KaTTAIHKKa
TYFpHIALI JIO3UM.

Vpraua kuitMaTnapHH MaBCymuii TeOGpaHMUI TYIKHHHHHET TpadHK
TaCBUPHHH XHCOONMAHTaH YHIWKIW [UarpaMMana KypcaTHII MYMKHH
(4.4-pacM). Marcymuit TeOpaHHMII TYJIKMHM ONHHraH MaBCYMMIUTHK
HHJICKCIAPUHUHT TPaHK TACBHPHAMD.

llynnaii kunub, cspora uucOaTaH sHr tokopd Tanad HIOHZA Ba
aBryct-fekabpja, ApHH JapoMaanap Ba HCTEHMON /IAPAKACH IOKOPH
6ynanuraH ofinapaa Kaia 3Tunan. Bamorara 6§araH mact tamab sHeapb-
Mai Ba HIOJIb OMNIAPHIA KY3aTHILIM.

2-xosar. Arap AMHaMUKa Ka1opu TpeHAra 3ra Gynaca (Hoctauuosap
JHHAMHUKA KaTOpH), Y XoJ4a xucobnawl TapTHOu KyHHaarn 60cku4iapHu
y3 nuura onaau:

- KaTOPHHHT HYKH HWUTHK (OHNHK, MOpaK/INK) Jlapaxanapu 6yinya
CHpraHyBYH VpTaya KaTTaIHK €KH TaXIWnui TeHrnawTHpuil (yi)
ycymiapn  Ounan  O6Mp  Hewa  jiwumdk  XHco6na6  umkunrad
(TeHrNallTHPY:II'aH) JapaxanapHyd aHHKIaLL;
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4.4-pacm. V36eKHCTOH MHILTHI BAIOTACH CYMHHHT €BPO KypCHTa
HHcO6aTaH TeOpanHI TYIKHHH

- K4TOp JapaxkajlapH XaKHKHH KniiMartaapH (y;) Ba TeHrIalITHPUIray

(x1cobnab yukuiaraH) kutmMaTiaap ( y; ) HUICOMI MHKAOPHHH aHHKIALL,

- OyTyH TagkHK OTHAAéTraH JaBp Y4YYH OJMHIaH MaBCYMHHIIHMK
KYPCAaTKHWIAPHHH ¥PTaya XoNnaIra KeNTHPHIU KyAuaard ¢opmyna GuiaH
amMaJira OLIMpPHIIATH:

e

I, = ny .

AlUMTHB Ba MYJbTHILUIHKaTHB MOJEILIApAa MaBCyMuit TeGpaHMIn
A3BPH KUCMHHH HYKOTHW Y4yH JMHAMHMKA KATOPHHUHI TCHINAWTHPHIIaH
Ba Ty3aTHNUIAp KHPHTWIraH Japakalapd KaTOPHHHT GOULIaHFHY
KMAMaTapuaaH Yukapub Tauuianagu.

V36exncToHma Y30K XODHXKHI MAaMIaKaTiapra Naxra TOJACH
okcropruHdHr  2008-2011 fimnnap opanususary AMHaMUKacuHu 4.8-
XaBaI OpKaNy GUIHG ONHIIUMU3 MyMKUH.

4.8-xanBan
Y36eKHCTOH/AA NAXTA TOJACHHH IKCIIOPT KHAMII THHAMHKACH
(ToBap xomMai€ GHPXKACH MABLJIYMOT/IAPH 8COCHAA)

Yopak IKCHOPT — KAMH, MHHI. T
2008 . 2009 i. 2010 . 2011 i,
I 718 9,7 120 140
Il 10,2 108 14,0 170
111 11,5 11,8 16,2 16,8
1\% 8,5 10,5 15,3 15,8
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Mascymuii Tebpanui JaBpd KHCMHHHM Ba YHMHI HHTCHCHBIWTHHH
aHMKJ1aLl, MaBCyMH#l TeOpaHHII KHCMHHH XHcoOra ofraH Xo/a agauTHB
MO/ICJIHH Ty3dIlll Ba yHH TaxJHWIHH TEHNMAWTHPHII EpaamHIa HYKoTHLI
MYMKHH. MaBcyMuii TeOpaHHII KHCMHHH aHHKIALl YYYH CHPFaHyBYH
ypTaya KaTTaMK yCysiaH doinanraiamus (4.9-xaasa).

4.9-xansan
Magcymuii TeOpaHHILIAPHH XHCOOIAM MABJIYMOTJIAPH (MMHT T.)
TlaxTa Typr Typr yopax | Mapxasra Mascymni
HunnapHopax | Tonacs Jopak YYyR cypuAraH [TeGpaHHmI
DKCTIOPTH, yuyu CHpFaHyB CHPFaHYBYH KHCMHHHHT
MHHT, T AKYH, 4H yprava ypraya OtHILLIH
S =1V)| Karramuk KATTATHK (2-5)
S=mn:al > a=1v)y:2
1 2 3 4 5 6
I 7.8 - - - -
2008 il 10,2 38,0 9,5 - -
i 11,5 399 10,0 9,7 1.8
v 8.5 40,5 _ 10,1 10,5 20
i 9,7 408 10,2 10,1 04
1 10,8 428 10,7 10,4 0,4
2000 i | 118 25,1 i3 11,0 0.8
v 10,5 483 12 11,7 -1,2
I 12,0 52,7 13,1 12,6 -0,6
2010 on 14,0 575 143 13,7 0,3
11l 16,2 59,5 14,9 14,6 1,6
IVv | 153 | 625 | 156 152 1 01
I 14,0 63,1 15,8 15,7 -1,7
! 17,0 63,6 15,9 15,8 1,2
2011 Il 16,8 - - - -
_lV ]5.’.8_ . - -

OnMHraH cHpraHyBYH YpTaya KaTTalMK KHIiMaTiapH xy(QT KaTopaa
Typratwiiru 60MC METOJMKa KATOPHHA MapKasra Cypuil OuUnad Ty aMpHil

Kepak. YHaa:

Y1

Y2

9,5+10,0
2

_10,0+10,1

=9,7 (MuHr.T)

=10,5(MUHr.T) Ba X.K.



BenruHn Takkocnaw GasacHHUHr GowM Ba AKyHura HucbGartad
MaBCYMHii macaifHuLIapH Ba MaBCYMHH OLUMHUTAPHHMHI CHMMETPHKIIHIH
3apypHit wapt xucobaanann (4.5-pacm).

DKCMOPT, MUHT T.

_d

4.5-pacm. I1axTa ToNaCH IKCNOPTHHHHI' MAPKA3Tra CypHATaH
CHpFaHYBYH YpTaua KaTTaJHTH AMHAMHKacH

Bupox ywmby kjypcaTkMula CHMMETPHKIMKKA aMal KHIHHMaiIH,
ILYHUHT YYYH OJIMMIaH MOJACIIaH alipuM Yckiosnap 6mnaH doiaananum
mymiuH (4.10-xkazasan). | yopakaan 11l yopakkaya KCHOPT XaXKMHHHMHI
ownmy, xap 6up naBpuusr Il goparupan To IV wopakka kanap ymOy
KYPCATKHYHMHT DacalMwy Ky3aTunagy. AMMO, MapKasra CypHirad
yprada kaTTanvk Qaxar oMl TCHACHUMACHHN KypcaTMOKIa.

4.10-xaasan
Masgcymuii oMHAHH XHCOOra onran xo/ua Vi6exucronnan naxra ToaacH
IKCNOPT KH/IHIH AHHAMHKACH
(ToBap xoMainé GHpkacH MABLJIYMOTJIAPHIa KVpa)

IKCOOPT — XKaAMH, MHHI T
Yopax
2008 ii. 2009 . 2010 i, 2011 #.
1 - 10,1 12,6 15,7
i1 - 10,4 13,7 15,8
31 9,7 11,0 14,6 -
v 10,5 11,7 15,2 ~
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OnuHrad MabayMmoT/napra Kypa MaBCyMud TapkuOMH KUCMHMHT
OFHIUMHY aHKKIALW 3apyp (4.9-xanpanra Kapawr).

Ay, =

Ay;=8,5- 10,5 = -2,0 MHHI. T. Ba X.K.

11,1 -9,7=1,5 Muur. 1.

Mapcymuii TeGpaHuil JaBpHMii KMCMHHHHI OFHLI MabJIyMOTIApH
6¥iHaa MaBCYyMHIUIMK MHAEKC/IapHHH aHHKIaiMus (4.11-xansan).

4.11-xaaBai
Xucobaal MabayMOTJIAPH
i Yopak yuyH
Mascymnii | Huanap MaBCYMHI Tysarumaap
. TeGpanum | Gyituaa; | TeOpammm KHPHTHI 2R
Yopax| Hua MaBCYMHi
KHCMHHHNHT Yopak yyyn| KHCMHHHHT
oF MM akyn |YpTaua 6axocH Tepaunn
— Kuemu, (V)
(4)
2008 —
2009 -04
I 3010 206 -2,700 -0,900 -0, 875
2011 -1,7
2008 -
2009 0.4
11 2010 0.3 1,900 0,633 0,608
2011 1,2
2008 1,8
2009 0,8
m 2010 1.6 4,200 1,400 1,375
2011 -
2008 -2,0
2009 -1,2
v 2010 01 -3,100 -1,033 -1,108
2011 -
Kamu x 0,300 0,100 0

i TapkuOHi xucM Y4yH ypraua Gaxo Kyiuparn ¢opmyna 6yiuua
XHco6nab ynkuIaau:

K::

-2,700

=-0,900 (mMuHr T) Ba X K.



Mabcymuit TeGpaHHMIu RaBPH KMCMHIA Ty3aTHULIAD KHPMTHID YYYH
Ty3aTHULTAp KUPHTYBYH KOIPOHUHCHTHH XHCOOMA6 YnKamMHs:

x  (£0.900+0,667 +1,400~1,033) _ 0,1000
4

=0,025
4

Tysartdumap kupuTWwiIradH MaBcyMHR TeOpaHMIl AaBpH KHCMHIa
YHMHI { TapKuOHH KHCMH ydyH YpTaua 6axocH 6unan xucobnab uukuirad
Ty3aTHUNAP KHPHTYBYH KOPGHUMEHT YpracHaarn aiMpma TalIKui
KMITAaAu:

- I yvopak yuyn: V =-0,900 - 0,025 = - 0,875;
- II yopak yuyn: V, = 0,633 - 0,025 = 0,608 Ba x.x. (4.11 Ba 4.12-

Kaasannap).

Magscymuii TeOpaHHLl JaBpH KHCMHM KHAMATIapHHHHT HHFHHAMCH
HOJIFa TeHr OYHILM Kepak:

-0,875 + 0,608 + 1,375 - 1,008 = 0.

Mascymuii  TeOpaHHMII JaBp KUCMMHHMHF TPEHAra TAbCHPHHM
HyxoTHl Y4yH y, Ba Vv, ypTacuiard andpMaHd, cyurpa U; TpeHIHH
xucobnab unkamus (4.2- xagsan).

[laxTta TONMAaCHHH 3KCIOPT KWIHUI MOJCIHHMHI TeOpaHHUWI HaBp
KMCMHHH aHUK/IaiMu3. Bynudr yuyn EXCEL xaapal TaXpUp4HCH
BocyracHpaH ¢oipanaHamus (« Kywuw — [Juazpamva — Tpeno
YusueuHU KYwub xyuuw» OyHpyru). 4.6-pacMaa onvHras y, = 7,67
+ 0,573t Tenrnamacu OepuiraH. R? anmpoKCHMALMAHHHT MIIOHYIHIIHK
xo3dPuumentd 0,919 Hu Tawxun Ky, OnMHrad TeHrnamara ¢ =1, ...,
16 xuiimMatiapuy (4.10-xaneanuuur S-yctynu), cyurpa U, + ¥V, apantus
moaens O¥iinuya oivHraH kuiiMatnapHu Kyinw6, U, TpeHa mapaxacHEH
To1IaMu3 (4.12-kaBaTHUHT 6-YCTYHH).

4.6-pacMaa l-xkarop U, - V, TEHTNAWTHPWIraH JapaxalapHH
kypcarub Typubam; 2-katop U, + V, alAMTHB KYPCATKM4NApHH;
YH3HKIH TPEH — Y36EKHCTORA NaxTa TOJSACHHH JKCTOPT KMJTMUIHHHT
Hazapuit KHMaTIapHuH KypcaTHO Ty pHOIH.
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JKCNOPT, MUHT T.
T
100
2500 1
23,00 1
100
19,00 A
1700 1

|15,oo.,,...,.....f
\ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

4.6-pacm. Y36eKHCTOHIA NAXTA TOJACH IKCIIOPTHHHHT AHHAMHKACH
(XaKHKHH, TEHTJIAWITHPHATaH Ba a/UIHTHB MO/JeJ/Ib OPKAJIH OJHHTaH
KHimartaap)

& =y, — (u, + V) taconnduii xatonu xuco6nab yukamns (4.12-
waapan 7-yCTYHH).

Moacinunir  chdaruiin  Ba  Y3rapu6 TYPMUUIAPHMHT  MyXHMMIIMK
JapaxacHud 0axonaul yyyH & WurunagcHnM anuknaiimus, (201,9/16 =
12,6) KaropHunr ¥prasa JapaxacHra HucbaTaH YHHHI MMKIOPH
[ 1-0,0214

75,75
¥36exHcTONIa IaXTa TONACHHH IKCTIOPT KHIWII BAKT KaTOPH Aapaxcaiapu
yMyMH# BapHatuacHHHHT 98,708 dhonsuun n3oxaiau.

S“/p'mqa KBQJpPAaTHK OFHIN MaBCyMMil V3rapu® TypHIUIAp KyuMHH
TAaBCHQJIOBYM YMYMJIAIUTHPYBYHM MYTIIAK KYPCATKHY XHCOONaHatu:

Y
Z(y,—y) 575
a, =\-— Rt e =4,35 (MHHT T. NAXTa TOJACH)

)'100=1,292 HH TAUIKWJl KWNAIH, SBHH aJJUTHB MOJICIb

[Taxta TOMAcH JKCHOPT KHIMII MaBCYMHIUTMTHHHHT  YpTada
KBaJpaTHK OFMIIK aH4Ya Katra. Bapwaums xoddduuHeHTHHH Kyitnaaru
¢dopmyna 6yiinya xuco61ab unKaMus:

v =% 100=235.100-34,52%
x 2,6
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llynnaii kunaub, Yibekncronaa naxra TonacHHu IKCHOPT KHIHLU
MaBCYMHHNMIHHMHI  BapHauMacu HucbaTan katra  xucobGnaHajm.
benrunanraH TPeHAHHHT HUIOHYIHIWIM BA MABCYMHHIHrMHH CTBIOJEHT
Mc30HH 6 #Mta XakHKHi Ba skaJBALIarH KHAMATIApHH (0 aXaMMATIHIIHTH
Ba JPKMHIWK Japaxanapuma) Kuécuit Oaxonawi OpKadM TEKIIHPHIN
MYMKHH.

Xakukui kuiiMmatnap Tacogugui y3rapub® Typuwnap ypraya
KBagpatH (aucnepcuscH) Ounan Tacoauui Tapkubui Kucm 6¥iinua
ypraua HOpawKIMK YCHLIHMHT Ypraya XaToCH ypTacuzaard HHcOaTHH
AHMKIALU OPKATM OJIMHAIH.

llly rapuka, maBcyMuil ¥3rapu® TypuIInap aJadTHB MOJCIH
ypranuwnaérran naBp MoOaiinuaa Ocnrd MymIaK  KaTTaMWK/IAPUHAHC
y3rapu6 Typuiutapy JouMuH  O6YynraHMaa Ky/UIaHMIMLIM - MYMKHH.
AkcapuaT xonarnapaa y TpeHA MapxyA OYnmaran (3aud rtpeHa) sa
ypranuaaétran Jaspiap Kucka 6yirad xonnapaa KyUtaHHIaau.
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Xucob. 1211 KaIBAIH

4.12-xanBa:

_ z»aa%z.:L Tekucaanran ;
{ I Ixenopr, Te6paHRm: aapaxaiap 2 B N
; Han | Yopak| MHHr. T KECMH | pi-vi= Tpena U, | Ui+ Vi |g=yp-( Ui+ Vy & (= ‘
0) (V) =y, + &
A 1 2 3 4 5 6 7 8 9 _
i 1 7,8 -0,87 8,9 8,24 7,37 0,43 0,1849 12,09 :
2008 11 10,2 0,61 9,7 8,82 9,43 0,77 0,5929 5,29 |
11 11,5 1,37 9,9 9,39 10,76 0,74 0,5476 1,96
1V 8,5 -1,11 9.4 9,96 8,85 -,035 0,1225 6,00 )
1 9,7 -0,87 10,7 10,54 9,57 0,03 0,0009 7,84 _
! 2009 1T 10,8 0,61 10,2 11,11 11,72 -0,92 0,8464 2,89
11 11,8 1,37 10,4 11,68 13,05 -1,70 2,8900 0,81 :
v 10,5 -1,11 11,2 12,25 11,14 -0,64 0,4096 4,84
I 12,0 -0,87 12,7 12,83 11,96 -0,04 0,0016 0,64
2010 if 14,1 0,61 13,5 13,40 14,01 0,09 0,0081 1,56
I 16,2 1,37 14,9 13,97 15,34 0,86 0,7396 2,96 :
v 15,3 -1,11 16,2 14,55 13,44 1,86 3,4596 7,84 ]
I 14,0 -0,87 15,0 15,12 14,25 -0,25 0,0625 2,25 “
2011 11 17,0 0,61 16,5 15,69 16,30 0,70 0,4900 10,25
111 16,8 1,37 15,5 16,27 17,64 -0,84 0,7056 7,64
1\ 15,8 -1,11 16,8 16,84 15,75 -0,07 0,0049 0,89
Kamu 201,9 0,00 | 2015 200,66 x 0,67 11,0667 75,75
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V3Gexucron Pecrry6aukacuja 4opaknap 6yiuya oHNMK HOMMHAN
XaKH TYFpHCHAa KyHHaar# MabiymMoTiap MaBxya (4.13-xansan).

4.13-xanBan
¥Y36ekuncronaa ypraua ol/IHK HOMHHAR I XAKH MHKAOPHHHHT
AHHAMHKACH
Hun Yopak Vpraua xucobnanran oHAHK A XaKH, (MHHT CYM.)
I A I 1092 —
11 1079
2009 TH 1070
ey Vo e ]
[ 1180
11 1150 e
2010 1 L 1268 R
v ._ 1By -
1 | _ a2y _
11 1397
2011 I 1378
I 1369 ]
- 1465
I 1485
G T 1580 )
R v o 1601 ]

Bakt KaTOpPUHMHI MYyJbTHIUIMKAaTHB MOJICJIMHH TY3HII JIO3HM.
V36exucronna ypraya OHIMK HMIO XaKHHHHrT vopaxnap Oyiinva
KuiMarnapu rpaduraHy Ty3amus (4.7-pacMm).

Vpraua ofuiMk ui XakH,

MHHI CYM

0, T
1600 1
1500
1400

1300
1200 1

!
|
"
|
|

4.7-pacm. V3Gexncronaa ypraua ofi/IHK HII XaKH MHKAOPHHHHT
AHHAMHKACH, MHHT C¥M.
1




4.7-pacMaa XWcoOnaHraH HOMHMHAN OWJIMK HIU XAKHHHHT OpTHII
TCHACHLUHACH Ba OCATHHHHI MaBCyMHH y3rapn0 TypHIUIapH MaBXyIUIHTH
Ky3ra Tauvianu6 Typubau. Mun  OXMpH  JaBpiIapMaa  MIL  XaKH
MHHHMYMHHHHT MHKACPH OHpMyn4a optann. Kypcarkuy Taxmunan Gup xun
owHwra ora 6ynub, MaBcymuil ¥3rapub TypHILIap aMIUIMTYJAcH Yopakiap
6yiinua 6Mp Mapomaa OpTraHgury GoMc, MyALTHIUTHKATHB MOOCITHM Ty3HUIU
MaKcaara MyBogHK Xucobnadaan:
Yy = U,V €
MyabTHILAHKATHB ~ MOACNHHAT  TeGpaHuIl  AaBpH  KMCMAIapUHU
aHuK/1aiiMu3. CHpradyBYM ypraya KaTTaJIMKHMHI OJIHHIAH KHilMatiapy
KypT KaTopsa Typranamru Gouc, MeroaMKaja BaKT KaTOPHHH Mapkasia
CYPHLUI OPKANH TYIAHPHIL TO3HM, TbHH:
_1037,7+1105,7

e T 1094,7 munr cym;
y, = w =1114.5 munr cyMm Ba X k.
Onunran xucobnam KuiMaTIapH 4.14-xaqpania KCATHPHIraH.
4.14-xaasan
Xycobiiaul xagBajiu
MUHZ CYM
Voraua TV Typr wopak | Mapxkaira |Mascymnil| Mascymuii
ypr
. XHCco6a2E uopak y4ays cypruarad | rebpanvixy TeOpaHHmI
Han [Yopax| ran mm CHPFaHYBYH KHPFaHYBYHM| SRBPH | KHCMAHHHI
XaKM yuyn ypraua Yprava KHCMH OFHIIK
MHKAOPH TKyH KATTANRK KaTTIHK (2:5) (2-5)
A 2 I 5 6 7]
1 1092 - - - -1
i1 1079 4335 1081,7 - - -
2009 ™1 | 1070 | 4423 | 11057 10947 | 0977 | 2475
v 1054 4494 1123,5 1114,5 0,982 -20,50
i 1180 4682 1170,5 1147,0 1,028 33,00
hoto |IL_| 1150 | 4907 | 12267 1198,6 0,959 48,60 |
i 1258 5016 1254.0 12404 1,014 18,0
v 1319 | 5263 1315,7 12848 1,028 3420 |
[ 1289 5383 1345,7 1330.7 0,969 -44,70
sort 1 JL | 1397 | 5433 1358,3 1352,0 1,033 | 4500
| 1378 | 5609 1402,3 13803 0,994 230 |
v 1369 5697 1424.5 14134 0,969 -44,40
1 1465 | 5899 1474,7 14496 | 1011 | 1540 |
otz L] 1485 | 6103 | 15257 1500,1 0,950 151
T Tsse [ - 1T T - -]
L v ] 1601 - - - | =1 -
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Xap 6up iunaa 4 yopak y4yH AKyHHH kuiimMaTnapuu (4.14-xansan 3-
YCTyH) Ba CHpFaHyBYH yprauya KaTTanukHH (4.14-xazean 4-ycTyH)
aHMKnNaiMu3. Mapkasra cypuiaraH CHMpFaHyBYM Ypraya KaTTATHKHH
xucoOmai 4.14-xajgsan 5-ycTyHHIa KEITHpHIraH. Xakukui Ba Mapkasra
CypuiraH Kuimariap aiiMpMacH cudaTHIa MaBCyMHi  TapkMOWii
KHCMHMHI' MYT/I1aK OFMIUMHK Xuco6nab unkamus (4.14-xansan 7-ycTyH).

Vpraya xuco6IanraH HIL XaKu 1apaXkalapHHHHT MapKasra CypHIraH
CMpFaHYBYM YpTada KaTTalukiapaaH HHCOHH OFHIIHHM aHHK/IaHMH3
(4.14-xanBan 6-ycryn). OamHran Mawaymotnap 6yiiuya MaBCyMHH
TCOpaHMII KMCMMHUHI OFMIUMHM aHMKIaw no3uM  (4.15-xkausa).
Xucobnaw MeToaukack 4.1 1-xafBan MabIyMOTIapy MHCOTHAA 6aradcii
KeJITHpWiIraH (4.15-xansan).

4.15-xansan
MaBcymMHitIHK HHIEKCIAPHHH XHcobaai
| fiunnap i TapkuGHik TysaTuuaap
. Mascymnii 6§iima KHCM y9yH KHpHTHATaH
Yopak | Hua NHK wopak yayn | YPTaua 6axo MaBCyMHi
HHIEKCH . A Tapkubni KHeM
(%) (V)
2009 -
2010 1,028
I 2011 1,033 3,051 1,017 1,019
2012 0,990
2009 0,977
2010 1,014
11 2011 0.998 2,989 0,996 0,998
2012 -
2009 0,982
2010 1,028
it 011 0.969 2,979 0,993 0,995
2012 -
2009 1,028
2010 0,969
v 2011 1011 3,008 1,003 1,005
2012 -
Kamu X 12,027 4,009 4,017

MaBCyMHILTHK HHICKCIapHHH MAaBCYMHUT TeOPaHHII KHCM OFUIIIAPH
BA MAaBCYMWH TapkuOGWil KHCM Ty3aTHIUNAp KHPUTHITAH KHHMATIapH

113



MabTyMornapu  G¥iiuya aumknaiimuz  (4.15-xansan).  Tysarumnap
KHPHTYBYH KOIPDHLIMEHT KyHNJar1ra TeHr:
Ko (L017+0,996 + 0,993 +1,003) _ 4,009
4

MyapTHINIMKaTHB MOJERAA Ty3aTHUUIAD KHPMTHIraH MaBCyMMH
TeOpaHHII KUCMH YHHHI | TapkuOui XucM y4yyH ypraya GaxocH Ba
XHco0Ma6  YMKWIraH  Ty3aTHUUTAp  KHPHTYBYH  Ko3(uIHEHT
KY1laHTMaCHHH TAIIKHI KHJIAIH:

I. yopak yuys: v =1,017-1,0023 = 1,019;

I1. yopak yuyH: v =0,996 - 1,0023 = 0,998;

I11. dopax yuyn: v3 = 0,993 - 1,0023 = 0,995;

IV. yopak yuyH: v4 = 1,003 - 1,0023 = 1,003 (4.15-xaasan).

Tysatvuntap kupuTHAraH BakT 6YiiHya (MaBcyMHil) TebGpaHHInIap
JaBpH KHCM KHHMaT/HapHHHMHI HMFHHAKCH 4 ra TeHr 0Y/Mig Kepak:

1,019 + 0,998 + 0,995 + 1,005 =4,017 = 4.

MaBcymuii Te6paHMil [aBpH KHCMHHHHI TpeHAra Kypcaraérra
TabCHpHHM Gaprapag 3THIN YYyH y; Ba v ypracuiard aiiMpMaHu, CYHrpa
U, tpenann auuknaw no3um. Ky#umaru 4.16-xagsania Teruuuin
yopaknap Oyiivda Ypraua KuiiMaTinapuH xucob6nab gukamms. ¥,
TY3aTHILIAP KUPHTHIIIA! MaBCyMHH TeGpaHHI JaBpH KHCMHUIH TOMAMH3.

4.16-xaapan 4-ycTyHHIa Ypraya XucoONaHraH MUl XaKH XaKHKui
(boumanruy) napakanapud Vi Ty3aTHUUIAp KHPHTHITAH MAaBCYMHH
TeOpauMil JaBpH KHCMH KHHMAatH OuJaH TaKKOCJMALWIHMHT HHCOWil
MHKIOPHHH aHHKJIaM MyMKHH.

=1,0023

1092
1,019

My ILTUIINHMKATHB MOJICIHUMHT Y, TCHIJIALUTHPHIral KUHMaTiapHHH
xucobnab  yumxamu3  (4.16-kaxBan  5-yctyH). UuMsHKIM  TpeHa
napamerpnapuud EXCEL xansan TaxpHpYWCH BOCHTacH é&paamuja

2009 iuwr | Yopakaa Yaes = =1066,41 MuHr cyM. Ba X K.

Xucobnab uukammsz («Ky#ium -—- Jluarpamma — Tpenj
YU3HFUHH KYmub6 xydum» OGyiipyrn). Xocun 6ynran 4.8-pacMna
yr = 1062,1+86,51 ¢ TeHrnamacH TAKAMM OTWaH. R’

ANMNPOKCUMAUMAHMET HLIOHYTHIHK Koddduumentd 0,901 Hu Tawkui
a1ad. Ywly teHrnamara t = 1...16 kuiiMarTiapHu Ky#rad Xonza y, Hd
aHuKnakmu3 (4.16-xaasan S5-yctyH). OnmyHrad y, kWiimatmap y, - V,
KuiiMaT/Iap Ba XaKHKHi KuitMariap rpadury 4.8-pacMua KeJITUpuwL aH,
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YpTaqa OWUITHK WO XaKH, MHHT cyM
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4.8-pacm. VibekucTon ypraua oii/IHK HIIl XaKH THHAMHKACH

MynstunaukaTus Moaenp OyliMya karop aapaxanapu y, Ba ¥V, HH
KYnaéTUpHILl OpKanu aHuKIaHaau (4.16-xaasan 6-ycryH).

€, MYJbTHIUIMKAaTHB MOJENAArH Xaro Kyiunara ¢opmyna Oyiuda
aHHK/IaHaaH
Y
v

OuuHran KuiMatnapHu 4.16-kanBamHUHT 7-ycTyHHra €3u6 KyHui
J03UM.

g =

g} MYTJIAK XaToJlap KBAAPATNAPUHUHI HUFHHIMCH 252,746 HH
TAWKKHA KMnagH (4.16-kaasan 9-ycTyH). S"pmqa OFUIHK Hill XaKH XaKHKHiH
lapaXalapyHMHT Yprada KHAMATAAH OFHMIWIAPH KBAAPATJAPUHHHI
YMYMHH AHFHHIKCH 477289,76 ra tedr (4.16-xaasan 10-yctyH).

H3oxnaHran
Jcnepcus ymyus 252,746 ~0.999
KyWMIAarMHd  TAWKKHN  477289,76
KWiaju:

Iynnaii  xunu6, BakT KaTOpH JapaXalapH H30X/1aHMalaH
aucnepcusciHMHr  ynywd 0,009  dousHH  TalikHn  KHIAOH.
MynpTHRIMKATHB MOAEnb TYPT HHA y4yyHd ¥praya XucoOaaHraH HIL XaKH
y3rapuir yMyMuii Bapuaudacuauur 99,0 dousunu n3oxmalau.
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My IbTUNIAMKATHB MOAC/E OMHJIMHMHI §3H XamJa yHHHE 4opakiap
Oy#n4a y3rapub TypHLITAPUHMHT MYTIIaK MHKIOpH OMp Mapomaa oprra
(xamaiirag) xonarnapJa KyJUITaHHIHUIH MyMKHH,

3-xonar. Yiapaa MyaiisH Aaspiapja kapa€niap pUBOXJIAHHUWMHAHT
¥3Mra XoC XyCycHAT/NApH aKc OJTMaiiiuraH MaBcymuid  ¥3rapu6
TYpHUUIAPHHHF GapKapop TeHACHUMACHIa 31a 6YiMw y4yn sakr Oyiuya
y3rapuu (MaBCYMHIUTHK) HHAEKCH Ky#nnaru ¢popmyna 6yiuya xucobnab

YHKWIaAH.

t
6y epna I — BakT G¥#in4a ¥3rapuiu (MaBCy MHIAIIHK) HHACKCH;
t — HWLIap COHH.
Onuurad BakT Oifdya Y3rapuil HHAEKCH acoCHaa MaBCYMHMHIIMK
ko3(ppuimeHTH Xuco61a6 ynkm1agy. K; MaBCyMHIUTHK kKodpPHUMEHTH.

oo [T
n

0y epaa n—naspnap conu. Koapduument K; 0 gan 1 rasa verapaga
yarapaum.

Arap MaBCyMHH ¥3rapH6 TypHUUIApHH ¥m4al y4dyH OQyHKUHA
cHHyconja makara sra 6ynca, y xonma Pypee karopuaa ysraprupuin
ycymiaaH doxanaHunagy.

Gyppe rapMouskanapuaa OHp Heda iun ydyH OMpramMyM Karop
amac, Gank¥ ynapaa TpeHA Ba TacoaMQuii TapkuOMH KHCM 4HKapHO
TaullaHraf  OJMK JAapaxallapHHHT ypTada Xonarra KeNTHPHITraH
KHHMaTNapH OOULTaHFHY KaTop XHCoOnaHaIH.

Tacoan¢uii TapkuGnii kucMun Gaprapad >THIM yIyH GHp Heda HuA
(10 Ba yH/aH Ky11 HWT) MaBNyMOTIAPH YpTaya XOJ4TTa KE/ITHPHIATH.

Yuzuxcus moaeuiap tTacoaduii TapkMOHH KMCM YYYH aHMK/IaHaIH.
€, TapKkuOuil TCOpaHMII KHCMHHHHI TacOoZHGHH XyCyCHATH OHp Heda
Mme3onuii 6axonap 6unan GcnrunaHagu. Yiap Kyiuaard wapriaap Ounan
TaBcUpIaHanu:

Tacoauduitnuk  waptnapy  (TUFM3AMKIAP ME30HM Ba g,
KaTTAJAMKHHHT BaKTI'a GOFIIMK YMACIIMIK TYFPHCHAArH FOSHU Oaxonai).

Konauk tapxknGuii TebpaHuili KHCMHY TAKCHMUTAUIHHHT HOPMaJUIMIH
IIAPTH (BAKT KATOPMHHHI ACHMMETPUACH Ba 3KCUECCHHHM TCKLIMPHII,
yJiapHMHI' YpTaya KBaJpaTHK OFMLUIAPHHY IXTHMOHIA 6axosiaur).
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Konauk Ttapkubuii TeOpaHMIi KHCMH KHMAMATH  MAareMarHK
KYTHLIHHHHT HOJIra TeHrnHrd waptH (CTBIOJICHTHUHT { ME3OHH)

Konauk TtapkuOuii TeOpaHMII KHCMH KATOPH KMAMATIAPHHHMHI
mycTakuanury  waptd  ([lapOun-Yorcon  Mesonmm  GFitnua g€,
aBTOKOppENAIUIHH Gaxonal).

Tann4 néopanap
Bakriu  karopnap, JAMHaMHK  KaTopiap, alidIHB  MOJEJb,
MYNbTHIUTHKATHB MOZENb, TPEHH, TPeHA THIUIapH, CThIOHeHT ME30HH,
Qoctep-CTI0apT YCYNH, YH3HKIH TpeHn, napabonuk TpeHu, runepfona
TPEHAN, DKCTIOHCHLMAN TpEHJ, JOrapHQMHK TpeHI, NOTHCTHK TpeH/,
MaBcyMHu# TeOpaHHILnap.

Taxpopaam y9yH caBoiap

1. BakT Karopn Ba yHUHT TapKknOHi KHCMIapH.

2. BakT KaTopnapHHH MOJC/INAIITHPHIIL

3. BaxT KarOpHHYHI' aJIMTHB Ba MYJIbTHILIHKATHB MOJEIH.

4. BaKT KaTOPUHHHT TEHACHUHANAPHHH MOJEINAIITHPHIL.

S. TpesAnapHHHT aCOCHH XHIIApH Ba YIAapHH aHUKIALL,

6. Bakr Karopuaars MaBCcyMuii KWCMJIapHY aHHKJAML.

7. Bakr karopxaars Tacoauui KACMIapHH aHHKJIALL,

8. Bakr KAaTODHHHHI  ABTOKOPPENALUMACH BAa  ABTOPErpecCus
TyUIyH4acH. ABTOKOPPENALHS TypapH.

9. Rapbun-YotcoH ME30HH 6yiinua ¥ONIHMKNap
ABTOKOPPEAIMACHHN aHHKJIALL.

10. Koppensuusananr  ycymwiapu Ba  KOHHTErpals  XaKHIarH
(dapasuAHM TCKIUHPULL.

11. ®ypbe xaTopu Ba yHH TpenuHu Gaxonamiia Kyaii.
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Tecr
1. JunamMHKa KaTOPHHHHI ajAHTHB MOREAH HHMAHH y3uaa
HaMOEH ITanK?

a) y,=u+v, +g,;
0) ) =4, v, &;
B) y,=u +v,-¢,;
[) ¥, =4 v,+§,.

2. /IlHHAMHKa KATOPHHHHF MY/JbTHILUIMKATHE MOJENH HMMAHH
¥3naa HaMOEH 3Tann?

a) Y =uU v &
6) y, =u+v,+g,;
B) ¥, =44V, &;

D) y,=u +v,+¢,.

3. Jlorapu¢pMHK TPEHIHHHT TYFpH QYHKUMACHHH KypcaTHHI?
a) ): =a,+a nt,;
Yivax ~ Yemin )
[uoéa,l, +1 ’

6) Yi=Vmin t

° 2
B) yi =aO+aly1 +a2’1 ,
A

r) )’,=m.

4. JlorucTuk TpeHAHUHI TY#PH QYHKUHACHHH KYPCATHHT?

a) y, =a,+a/nt;

Yoar ™ Veoin

L= .+
6) y' yﬂm [ao*a,l,+l b

° 2
B) yl =a0+aly: +aZ’: 3

A
r)y =

[RMES
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5. YmsHKau TpeHA Y4YYH a0 kodpduuneHTHH XHC06120
YHKHIIHHHI TYFPH ¢opMynacHHH KypcaThHr?

z”:yi’i
1

j=

a)ao= "

5 2

6) Qy==—"—,;

a __n’—n_
B) % ="

a 3" =10’ +7n
r) 4 240 :

6. Tpenn TeHriamacu ),1, =32,5-4,6/ HM ¥3WIa HAMOEH ITalH.
TaAKHK ITHIAETIaH havpaa oMK YpTaya KaHuara y3rapagu?
a) 32,5 ra xymaim;
6) 4,6 ra kynaiiau;
B) 4,6 ra xkamalau;

r) 32,5 ra kamaiiu.

7. Arap fHHaMHKa KaTOpH TpeHnara sra O6fiica (IMHaMHKaHHHT
HOCTALHOHAP KATOPH), Y X018 XHC06,1a0 YHKHI TapTHOH XHC06.120
YHKHILHHMHI Ka#icH GOCKHYHHH ¥3 HYHIa onaau?

a) ®ypse rapMOHHIH;
6) XaKMKHH Ba TCHITIAIUTHPHIITAH jJapaxanap Huchbary;
B) 1aBp y4YH ypTaya KMAMariap;

F) ¥praya ycHul CypbaTaapH.
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8. Mascymuii §3rapub TypHULIAPDHHHT yJaap Myaiisu nappaapaa
xapatHnap PpPHBOXIAHMINHHHHE §3Mra XocC XYCYCHSTIApH aKc
yr™Maiiauran  Gapkapop TeHaenuusira odra  6yauma  yuyn L
MaBCYMHHJMK HH/AeKCH Kyiinparn d¢opmyna O6Fiinda xucob1ad
YHKHIN?

a) T
_X
6) ="
y
Y
] =2,
B) s n7
I
r)’,=zs.
Y

9, I'miiepGoOHK TPEHIHUHI' TYFPH QYHKUHACHHH KYpcaTHHI?

A l
a) )i :ao+al't—;
ym —ym'.n .

= .
6) ¥, = un +

- 2
B) ¥, =a,+ay +at;;
1

r) Y T

10. a4y YM3HKIM TPeHI NAPAMETPHHHHI TYFPH TaBCHPHHHU
Kypcarunr?

a) TaXJIWJ1 KAIHHAETTaH XOAHCAHHHT AaBpAaH (Jlax3ajaH) Jaspra
(nax3ara) yprada ¥3rapuim,

6) rTaxuMn KWMHAETIaH XOAMCaHMHr JaspiadH (nax3ajad) jJaspra
(max3ara) y3rapHUIHHHHT ¥pTaya Te3TalHIIN;

B) caHok Oommn cudarrnaa kabyn KHIMHIGH BaKT JaBpH (nax3acw) yduyH
KATOPHHHT ¥pTada TCHrAAITHPUITaH JIapaXacH,

I') BaKT KaTOPH JapaXalapH y3rapHIUHHHHI JOMMHH 3aHKHPIM CyPBaTH.
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11. k >KcnoHeHUHAA TPeHA NMAPAMCTPHHHHT TYFPH TaBCHPHBHMH
Kypcarunr?

a) TAXJIMA KWIHHACTraH XOOHCAHMHI JaBplad {(Jlax3agaH) JaBpra
(J1ax3ara) ypraya y3rapuiug;

6) TaxnuMn KWIMHAETraH XOAWCAHWHI [daBpUaH (nax3ajaH) Jaspra
(1ax3ara) y3rapUUIHHHHT ¥pTada Te3Jallniin;

B) caHOK Oomu cudaruaa xkabyn KWIHHTAH BaKT JaBpH (aX3acH) y4uyH
KaTOPHHHI ¥pTaya TEHrNALWITHPHIITAH JapaXacH;

I) BAaKT KaToOpH Japaxaiapy Y3rapyIUHHUHT JOUMHI 3aH)XHPJIH CYPBaTH.

12. a; napa6osnk Tpexa k03P PUIHEHTHHH HHMA TaBcHJIalian?

a) Tax 11 KWIKMHAETraH XOAMCAaHMHT JaBpAaH (iax3aJaH) JaBpra

(Jtaxzara) ypra4a y3rapuiliy;

6) Taxqmn  KMUIMHAETraH XOAMCAHWHT JiaBpiaH (Jlax3ajaH) jaspra
(nax3ara) y3rapHIUMHUHT YpTada Te3/TaluMiH;

B) caHOK OomM cHoaruia kabyn KWIMHraH BakT AaBpH (faX3acH) Y4yH
KaTOPHHHT YpTada TEHMVIAWTHPHITAH JapaKaCH;

I') BaKT KaTOpH JapaXatapu y3rapHIIHHHHT AOUMHH 3aHXHPIH CYPbaTH,

13. a; 9w3nKau Tpena K0IGPHUHEHTHHH HUMA TaBcHIalin?

a) TaxAWI KHAHHAETraH XOAHCAHMHI JaBpiaH (ax3ajaH) jaaspra
(nax3ara) ypraya y3rapuuiy,

6) TaxymMi  KHAMRA€TraH XOJAMCAaHHHI [aBplaH (nax3agaH) jaspra
(y1ax3ara) y3rapHIUIMHHHT YpTa4a Te3aluMIIH;

B) caHoK GowM cubaTHaa kabyn KHIMHrAH BakT JaBpH (f1ax3ac) y4qyH
KATOPHHUHI' YPTa4ya TCHISTATHPHIITaH JapaXacH;

I') BAKT KaTOpH JapaXanap y3rapHIIHHHHI JOUMHH 3aHXHPAH CypbaTH.

14. y, =u +v,+£Moneanaarn Tacoluduii TapkubUiA KMCM HHUMa
Onaan Gearnaanran?

a) Uy,
6) s

B) yi;
r)v..
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VY 606. BAKT KATOPJIAPH ABTOKOPPEJIALIMACH

5.1. BakT KaTopH aBTOKOPPeJIALHA TYIUYHYACH BA YHHHI TyPJapH

Bakr karopmapura wummoB Ocpuiuaa Ba YNAapHHHT KaTophapw
KeHHHIH JapaXacHHMHC KHAMAT/IapH OJUIMHTH KuiimMatnapra OOFIMK
OynajuMrad aBTOKOppENSUMA Ba ABTOPEIPECCHAHHHI  MAaBXYyIMMMHH
XucoOra OJidIl JIO3HM.

ABTOKOppenalMA — Aactnabku Karop xamua ywby katop Ounak
pactnabku xosarra HWcOaTaH A BaKT OpaJHKIApHra CypuiaraH Katop
ypracuaaru ¥3apo G0FITHKINK XOAHCACH.

ABTOpErpeccHa — KaTop OJIAHHIY JapaXalapHHHHI KCHHHIH
Jlapaxxanapra TAbCHPHHH XMCOOra 0JTyBYH PErpeccHA.

Kjumu papaxkanap &€kM BaxkT [aBpIapHHMHI HCTairaH COHHra
cypuiran japaxanap (h) Vypracuaars CYpWIMIU BakT Jjarn  aeb
HomnaHagH. Bakr naru (/) — 6y BaKkT KaTopH JapaxaJapuHHHT JacTnabku
XoJ1arra HHcbaTaH h BaKT OpaMKIIapHra CHIDKHIIH, QOHHH CHIDKHIIH.

ABTOKOPPEAUAAHIHI HKKH TypHHY a)KpaTHII JTO3HM:

1) 6up &€k yHIaH Kyn Y3rapyBYMNApHH Ky3aTHILNAapAaru
aBTOKOPPE/IALHS;

2) xarofap aBTOKOppEJMSUMACH €KH TPEHMUIAH OtHILIapaard
ABTOKOPpEIAIMA.

ABTOKOpPEIATMAHH TABCH(JIOBYH KYpCaTKHUNAPH:

ABTOKOPPENALUHMIHHHI HOIUKIMK Kod(hHuneHTH Hadakar KyiuiHH,
AbHM OMp JaBpra cypuwiraH Japaxanap ypracuaa, O6ankd BakT
OMpNHKIADHHMHI HCTaAraH COHHTa CypWIraH japaxanap ypracuaa
xucobnab ynkunaaw Ba y Kyiunaru popmynanap 6unan xucobnanaam:

__JTivyn‘_yi'yHI .
r,=- s EKH”
ayl ‘o-yic»l
20 =Y =32)
1=2

r,=
JZ(y, 3} 2= 2)

Oy epna, Oyi, Oyi.1 — Oy TErHULTHYA Y; Ba yi+| KATOPIApHUHT ypTaya
KBAJPATUK OFUILK;

Z.Yi -
_ iz
n-1" 7 n-1
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AsTtokoppensuns koddduunentnapuaunr I, 11 Ba xoxazo tapTnHOH
axpaTtHiasd. ABTOKOppenauMs kodPpOHUIHEHTHHHHT TapTHOH BaKT Jarkra

i
6orIuK. JHr KaTTa Jar (%) JaH KatTTa 0¥IIMacIHIH JIO3UM.
JlapOuH-YOTCOH ME30HH BaKT KaTOp:;apu/a Ky3aTHIUIADHMHT XaM,
yNapiaH OruIUIAPHHMHI XaM XPOHOJIOrHK TapTHOAA TakCHMIIaHKHUM ymby
ME30HHM Kymiam y4yyH acoc Oynmagu. Y opatga [ T1apru6
aBTOKODPENMALIMAHH aHMKNAII Ba KOWAAara Kypa, Karra TaHIOBiap YYyH
kymnanunagm. JdapObuH-YOTCOH MeE30HHM KyiiHaard ¢opmyna 6yiinda

AHUKJIAHAOH .

n

Z(eul -¢)’

d—‘»‘ i=1

6y epna, e; = yi— y, .

Arap JapaXalapHHHI TEHACHUMAZAH OFHULIADH  (KONIHKIAp)
Tacoaudmii 6ynca, 0-4 opanukaa €TyBuM d KMHMATAAp XaMMa BakKT 2 ra
sKMH 6¥nagn. Arap aprokoppensuns mycbar 6ynca, y xonna d = 2; arap y
manouii 6ynca, y xomna 2 < d < 4. V3 uap6aruna, meson 6yituua
OJIMHAAMIaH 6axonap HyKIadH 3Mac, Oaike OpaNHKIH XHCOOIaHaaH.
AXaMHATIMAWKHHHT Y4Ta JapaXacu yJdyH yJapHHHT KuiiMatiapu

(@ = 0,01; 0,025; 0,05) Ky3aTHULIAp COHH XMcOOra ONHHTaH X0JAa
Maxcyc ansaniapaa 6epuiran (5-unoBa).

ABTOKOppeAlMA KOIOQHUMEHTH HKKHTa MYXUM XYCYCHATTa ora
xucoOnaHaau.

ABTOKOppe/AUMA KO3QPUUUMCHTH KATOPHUHI' )KOPMii Ba OJAMHIY
Japaxaiapy  4H3HKIM  (EKM  4YM3MKAMra  AKMH)  GOFIHKTMKHMHT
MaBXy/JUIHTH XaKHAa MYJIOXa3a [OPHTHII MMKOHMHH Ocpajn, vyHKH
KOPPENAUMAHHHT  HH3HKIH  KO3(QHUHEHTHra YXWALMIH  acocHaa
TY3WIAQH.

ABTOKOppeIIsius KO3QOHUHEHTHHUHT Henrucu Katop
Japaxanapuaard TCHOSHUMAHMHI OPTHIIM €KH KaMalHHIIM  Xakuia
MYJIOXa3a [OpUTHUOI UMKOHWHH OepMaiiqM, 4YYHKH KYnMHYa BakT
KaTOPJAPHHMHI aBTOKOPPEJUIIHACH MycOaT.

AsTOoKOppesiuMa KO3QPUHUMEHTIApK KATOp TapkuOuHHu 1aBcudiam
Ba yHJa aBTOKOppeiUMA (KATOPHUHF XOPHH BAa OJIMHIH AapaxainapH
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ypracuaarn GOFNHK/MK) 3HI 1OKOpH ©FaraH JarHd aHHKnaw y4yH KeHr
KyinaHunaau. Maskyp Xonataa KoppenorpaMmma Ty3HIALH.

Koppenorpamma - 4aBTOKOPpEJIALHA k03pPHUHMEHTH
KMAMAT/IapHHHHI JIar MHKJOPHHHMHT KMAMATIapHra GOENHIJIMK rpaduru.
Katop TapkuOH xakuaa My 10xa3a IOpHTHLI HMKOHHHH Gepaan.

ABTOKOppeIAUHA KOIQPHUMCHTH KMAMATIAPUHHUHT TAIKHHH (KATOp
TapkuOu) Ky Aimgarunapaad nbopar:

1) Arap I TapTH6 aBTOKOppENALMS KOIDPULHEHTH IHT IOKOPH 6YIHO
YHKCa, Y X0/11a KaTop (akar TeHieHmsra 3ra bynany.

2) Arap 1, 1l Ba xoka3o TapTu6 aBTOKOpPpEIALHA KO3DOHLHCHTH
3HI 10KOpH O0¥1mb 4MKca, y X043 KaTop TETHUUIK (MKKH, Y9 Ba X0Ka30)
BaKT J@BPHra 31a LUMKIMK (JaspHit) ¥3rapu0 Typuinapra sra 6ynaau.

3) Arap aBTOKOppensuMsaHHHr Gapdya kod(rpHUMEHTNapH IOKOPH
6¥iMaca, y xonua KyHHJarn HKKMTA Ba3HATAAH OUpH YPHH TyTaau:

KaTop Ky4/IM YH3HKCH3 TEHACHIIHATA DTa;

6. KaTop TeHuEHIHA Ba UMKIMK (Aaspuii) y3rapub Typuuuiapra sra
ImMac.

5.2. Asroxoppeasiuusrn Jap6uH-YoTcoH Me30HH
€paamMuga aHHK/1al

ABTOKOppenaUMAHN JlapOuH-YoTcoH Me30HH €pAamMusia ypraHuoyia
XdpaKaT/lapHHHI' MyaiaH KCTMa-KCTIIMIMIa aMaJl KWK Tanab >THaaau.

Jap6un-Yorcon Me3ouH Tanabnapu.

ABTOKOPPE/MLMAHMHT MAaBXYy[ AIMaciury rTyfpHcHaard Hy ¢apas
wiarapyu cypunaau. H; sa H; myxobun ¢apasnap — Gy Ternuumya mycbar
Ba MaH(HH aBTOKOPPETALHAHHHT MaBXYUIMIH.

Maxcyc xaasannap 6yiinya n KysaryBiapHuHr Gepuwirad (Mabmym)
COHM, M MOJEJb MYCTaKH/ ¥3apyBYMWJIADHHHHI COHM B3 aXaMHATIIHJIMK
JapaxacH yuyH JlapOuH-Yotcos Me30HHHMHr dy Ba d| KPHTHK
KMAMaT/IapH aHUKIAHA/IM.

Ky#unaarn pacm acocuna (1 — a) sxTHmoJUTHKKA 3ra Xap 6up ¢apas
KabyJi KHIHHAAH EKM pajl ITHIA/IH!

Mycoar ABTOKOppeaguHE Manéduii
apTokoppensuus, | Hoanwwmx Byx. Hoauxkaux | asroxoppeasuMs
Hi kabya 30HACH Ho xabya 30HACH Hi* xabya
KRAHAQLH KE.THHa1H KNJIHBAAN

0 d. du 2 4-dy 4, 4
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Arap /lapbuH-YOTCOH ME30OHMHHMHI XaKHKWH KMAMATH HOAHHKITHK
30HacHra Tyuica, ¥ XoJAa aBTOKOPPEMLHAHHHI MAaBXyAJIMI¥ Hasapaa
TYTHIAJH.

Jlap6un-YoTCcoH ME30HMHH aBToperpeccHa Moaelnapura Hucbatas
kymrab Oynmaiian. Konauiiap aBTOKOPPEAANMACHHH aHMKIAM y4YyH
aBroperpcccus Mojeuiapuaa h-Jlapbuy Mezonunan polnanaHnnang.

Jlapbus Me308H (h) — Oy

by epoa:

d — aproperpeccua Monead yuyH Jap6HH-YOTCOH ME30HMHHHT
XaKHKHH KHAMAaTH,

n — MOJIENIArH Ky3aTyB/ap COHH;

V- narmm HaTWOKANH ¥3rapyB4Yn/a CTaHAapT XaTo KBaJpaTH.

Japbun wMesouu (h) Oyinuya (Hp) wuonnu ¢apasHuur Kabyu
KHIMHULIY €KH paj] STWIMIUH Ky#uaard Kouzaara acociavagu. h-Jlapbns
ME30HMHHHT TAIKHHH KyHHZarwnapiad ubopar:

Arap h > 1,96 ©Oynca, y Xomga KoaaMkiap Mycbar
ABTOKOPPE/ALMACHHHHT MaBXy[ JMaciHrH TyrpucHIard Homm ¢apas
pad 3TWIaaH.

Arap h<-196 6ynca, y xoama Kolauknap  Manbui
ABTOKOPPEMANMACHHHHI MaBXKyJ JMACIHIH TYFPUCHIArH HOMIH (apas3
pad ITHIAAH.

Arap -196 < h <1,96 ©6ynca, y Xxonma KOJIHKIap
ABTOKOPPC/ALMACHHHHT MaBXYJ 3MaC/IMrH TYFpUCHAArH Honad (apas
pal ITWIMai .

h TAKCHMOTH TAXMHHAH HOPMal TAKCHMOTIA AKWH. Y3 HaBGaTuaa,
KOJITUKJIAp aBTOKOPPENAIMACHHUHT MABXKYATIHTH €K MaBXKy] IMAC/IHTH
Ty¥pucufary QapaznapHu TCKIIHPHLIHHM CTaHIAPTAAITHPHITAH HOpMai
TAKCHMOT XajBanuaaH ¢oHNanaHraH xonga h Me3OHMHMHI XaKMKWH
KHAMATHHH XaJBAIJAard KMHMar OWiad COJMLITHPHIL acocHiaa amanra
OUIHPHII MYMKHH.

Bakr Kkatopnapuaard  aBTOKOppE/MLMAHH  KaMaHTHpHIL  (&KkM
fyxotum) ydyH Oup Hewya ycy:mapaad ¢o#pananmnand.  Bakr
KATOpNapUiard aBTOKOPPEIALMAHH KaMaHTHpHwl (EkH HYKOTHIN) y4YyH
KyHAuars ycysnapaad GoiaanaHiil MyMKHH:
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Kjmnmya omun, MacanaH, BaKT OMHIWHM KHDHTHUI yCylH. Bakr
KypcaTkMiH KylmuM4a omuin cHbaTHga XaMMa BaKT “HM3MKNH MHIAKIAA
KHPHTHJIAH, ailiiy maiTaa OouwmanFuy KaTop Japaxalapy HCTa/iraH WaK
Kypcatkdwiapy OWIaH HaMOEH OSTHJIHLIH MYMKHH. Bakrt xypcarknyH
yiufy X0JIaTa TpeH XaKHKHHA Mab)lyMOT/IapHHHHT OFHULIapH OGriiad 6Hp
XHA. Maskyp ycyil 3HI aHHK HATHXKRJIAPHH YH3HKIH OOTIMKINK MaBxy[
xonnapaa bepanu.

Kerma-xker adiupmanap ycynun. Bakr karopuHuHr pactiabku
napaxanapd o3Mac, Oanku ynap Ypraciard KyHmjaarv - Tapsja
aHHKJIaHAAMIaH aiMpManap KeTMa-KCTIIMIH TaXJIWI KWIMHAIH:

A=y -V
Ay, =y, -y, Bax.

Ywby ycyigan ¢oiigananduiia aapaxanap yprackgarn Oapua
aiiupmanap ¢akat TacoMbuil TapkHbmii TeOpaHnLn KHCMHra Jra 6ynaan.
ABTOPErpecCHOH  y3rapTHpPHUIUTap ycylH. Bakr KaTOpHHHHT
Jactnabku Japaxanapd >Mac, 6ajky yJapHUHC TeHJICHUMANAH KyHHJarH
Tap3Aa aHHKIaHAJKIaH OFUUIIAPH Tax T KHIHHALH:
Nh=Yos

Y=y, BaX.K.

XOAHCAaHHHI BaKTra Kypa PpPHBOXAAHHIUMHM YpraHvmja Oab3aH
TypiAd Ma3MyHIarH, NekuH Oup-Oupu Ounav Gofnuk OYnraH HMKKH Ba
YHIaH OPTHK BaKT KAaTOPH /apaXaapHHHHI Y3rapuuulapuaard ysapo
6O1JIMKIHK JapaxacHHH 6axonalu 3apypard TyFHIAIH.

bornauran BakT KaTopinapH — HaTWKaIH OMWIHHHT Odp €ku Oup
Heua omuuIH Genrniapra 60FIMIGIMTHHA KYPCaTyBYH BaKT KATOPIAPHIHP.

BornaHran BakT  KaropnapH = AapaxalapMHHHT  YpTacuaard
OCormuknHkHK  Ypranuvm  BasudacMHH  Xan  ITHII ~ MMKOHHHH
KOppEIAHMAIALIHHHT YuTa ycynn Oepasn. Ywby (mapaxkamap 6¥iuva
Koppe/AuManam) ycynjaH ¢oijalaHdwia KaropaapJan xap OUpHHH
(aBTOKOppEIALHA k03¢ PHuHCHTH épaamMuia) ynapja
ABTOKOPPEIALHAHMHI MAaBXKYAJIHTHHH TeKWMpUIl 3apyp. Arap KaTop
Jlapaxanapi ypTacuia aBTokoppensiumus Masxyn 6¥iaca, yuu Gaprapad
ITHLL JIO3HM.
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IIHHaMHKa KaTopH Japa)KaJlapHHH KOppeaALMAiaul. (DaKaT AWHAMHUK
KaTOpJapHUHI Xap OMpHAA aBTOKOPpEIALMA MaBXyJ OYImMaraH TaKaupaa,
ynap ¥pracuaard OGOFNMKIMKHUHI KUNICIHIHHH KypcaTaad Ba KyHuzaaru
tdopmyna Gyiinya aHUKIaHAH,

e XY-XY
Oy 0y

6y epna:

X — IMHAMHKa OMHILUIH KaTOPJapHHHHT JapakalapH;

Y — NMHAMHKA HATHXKAIM KATOPJIapHHHHT JapaxaiapH.

XaKvKMH  JapaXaJapHHHT  TEHMMAWTHPWIraH  JapaxanapaaH
(TpeHAAaH) OFHIIADHHH KOppensuManam. YCymHHUHr TaBcMbH WIyHIaH
HOopaTKkH, JapakanapHHHT ¥3napH dMac, Oanky XakKHKui JapaXalapHHHT
TPEHJHH aKC 3TTHPYBYH TEHIVIAIUTHPHITAaH JapaxajapAal OFMILIAPH,
AbHH  KOJIMK  KarTalMiKiap  KoppenduuanaHagd. byHuHr yuyn
IOUHAMHKAHHHF Xap OHp Katopu ¥3ura xoc OynradH taxnwiuit dopmyna
6yiiuya  TEHrnaWITHpUNadH, CYyHrpa  OMIMPHK  JapaxanapAaH
TEHTTALITHPHITaH Japakanap xucobnalb Yyukapunagm (SpHH de = Xi — X4

dy =Y; —7,) Ba xncobsnab uukuiaran (dr Ba dy) OFMUIIAD YPTacHAarH
GOFTUKJIMKHHHT KUMNCHTH Kyiuiard popmyna 6yitMua aHMKNaHAIH:

zd.r 'dy

r =
dyd, ’Zd% Zd)z

KerMa-keT aiiMpmanapHs koppenmsuusiail. ABTOXOPPCIHAUMIHHHT
TabCHPHHH Xap OMp JapaxajaaH YHAAH OJJIMHTH JapaXkaHhn 4YHKapuO
TaOulam Hynu Ounax, SBHM JapaXajnap afiMpMaslapHHH TONraH XoJia

On=¥n-1) HYKOTMII MYMKMH, YYHKM J[apaxajiapaad  yJIapHUHT
aifipmanapura yTHua yMyMHH TCHACHIMAHHHMI Y3rapyB4YMIa TabCHPH
HCTHCHO 3THNaaH. byHna napaxanap T¥rpH um3uk Gyiiuva y3rapranga
nactnabku aiupmanapHd, n TapTH6 napabona G¥itnua ysrapranaa sca n
aliMpMaHH  Koppemililaml  MYMKMH.  AfupManap KodpduumeHTH
bopmymacu Kylinary4a;

iy =—————-———ZA_“r A
AXAy ’Z Az( -ZAZ’ ?
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5.3. KonHTerpauus TyuryH4acu

XoAMCaHUHI' BAKTra KYpPa PpUBONUIAHHIIHHH YPraHuwl Xamaa TypIH
Ma3MyHJard HMKKH Ba YHAAH OPTHK BakT KaTOPH JapakKanapHHHHI
y3rapuiiapnjary  y3apo OGormuMkiauk gapaxacuid Oaxonamun 6ab3aH
KOMHTErpanyA XoAHCcacH OunaH Ky3aTHIald. Arap HKKH €KH YHaH OPTHK
BAaKT KaTopHaaH Oupm ¢xu Oup nedracm HocTauuoHap Gynca, ynapHUHr
YU3MKIM KOoMOMHaumscu Hocranmuonap Oynann. bHpok, arap Bakr
KaTopjapH ypracHja y30K BakTau OOFNMKIMK MaBxyA O¥nca, y xomaa
Harwxka Oomikaga OYiMIIM MyMKHH. Arap WKKH €K YHIAH OPTHUK BaKT
KATOPUHHHI YH3UKIH KOMOMHALMACH CTauuoHap ©6yaca (KaTop y30K Bakr
opanuruja aMcnepcusra Ba ¢akar TacogHbHH Tapkubud TeOpaHu
KMCMHTra 3ra 6ynca) KOHHTErpalus HIUTHPOK 3TaqH.

Kounterpauus — 6y HKKM €KA YHJAH OPTHK BaKT KATOPHHHWHI
Japaxanapuaarn  cabab-okubatiw  GormvknMk  6Ynub,  ynap
TEHACHUHANAPH Ba TacoqudHi Y3rapyBYHHWHI MOC KeNHIUMIA EKH
KapaMa-Kapuld #Aysammmra dra O¥imwuga ¥3 ddoxacuHd  TOHAAM.
AManuéria BaKT KaTopllapH KOMHTEIPAUMACHHH TCKINMPHIMHUHI MKKHTA
acOCHi yCyJiM MaBxyA. Ynap Kylugarnaap:

Ouren-1'panrep ycynu.

Ycyn KyHunard keTMa-KeTnuKAa KyJnaHiwiaum:

-BaKT KaTopiapH ypracHla KOMHTETPaUHAHHHT MaBXy[ 3MacIHIH
TYFpHUCUAArH HOJUH (apas HIATapH CypHIALH;

-KOJIMHKIADP PErpecCHA TCHINIAMaCHHHHI HapaMeTpnapd xucobnab
YHKHIIAH;

-KONAMKJIAp TEHINAMacHIa ap perpeccua kodpduumueHTH YYyH {
ME30HHHHT XaKMKHUH KHHMAaTH aHHKNAHAIH;

-XaKHKHMA KHAMATIap T CTaTUCTHKAHMHI KPHTHK KuiimMatH Ounan
TakkocnaHagu (0,01; 0,05; 0,10 axaMHATIHAMK Japaxanapy Y4yH
Terduinga 2,5899; 1,9439; 1,6177 ra teur).

JapOuH-Y 0TCOH ycynu.

HKxHTa BaKT KaToOpH ¥prach/a KOHHTEPALHAHHHT MaBXy IMaCIHTH
TYrpUCHAArd HONNHA (apasHy TCKIUMPUIN YYYH KY/UIAaHHIaauM. Mc3oiaan
tdolizanannnran xomnapaa (anbaHaBMH METOAMKAazaH ¢apKiH ¥iapok)
Japbun-YOoTcOH ME30HMHHHI XakMKui kuiAMaTH Oow HHFHHAMAA HOMFa
TeHT JieraH Qapa3s TeKLIHpHIIaIH.

Onrens-I'paHrep ycynuaan ¢oijjanaHnmga  ME30H XaKHKHA
KHHMATH MapaMeTPNapHHHHT TaBcHH KyHH/1ary TEHICH3NNKHM XHcobra
OJIaJH:
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a) arap ! HUHI XaKWKUH KuWMMaTH KpUTHK KuiMaTaan karta 6yica
(axaMuATIMNMK Gepuirad  (MabiayMm) japaxacuga), y Xoiaa Bakr
KATOpAapH KOMHTETPAUMACHHMHI MaBXyJl JMACIHIH TYFPHUCHAArH HOMLIH
¢apa3 paj ITHIaIH.

6) arap  HUHP XaKWKUHA KHMAMAaTH KpUTHK KuiiMat/iaH kuduk 6ynca
(axamusriaviMk - Ocpwuran  (MabiayMm) JapakacHia), Yy Xo/da  Bakr
KAaropliapy KOUHTEI'PALMACHHHHT MABXYJ IMACIHIH TYFPUCHAArH HOJUIN
tapa3s pag 3TUAMaIiIH.

JlapGun-Yorcon Me30HH acocuia xucobnall XakMKHA KHAMaTHHHHP
LiapaMeTp:lapuHu Tapcudra Kyiuaary koyanapra 6yicynaau:

Arap Jlapbun-YoTcOH ME30HHHHHI XaKMKMHA KMIAMAaTHHU HOMra TEeHI
ae6 sbTHpod dTHI MymkHH O¥iMaca (y axaMUATIWINKHHHT GepHirau
(MabiyM) Japaxacu Y4yH KpWUTUK KMHMaraaH wokopu 6yica), y xonga
BAKT KATOPNapH KOMHTErPAUMACHHHHI MaBXy/[ 3MACIMrd 1yFpHCHIAaryu
HOJLK papas paj ITHIaIH.

Arap  JlapOun-YoTCOH  ME30HMHMHI  XaKMKHi KuiiMaTtu
aXaMHATIMIIMKHUAT  Ocpuiarad  (MabiyMm) JapaxacH YUYyH KPHUTHK
KuiMaraaH kHuuk 6yica, v Xx014a KOHHTErpaUMAHHHT MaBkyd IMACIHTH
TY¥pUCHIary Holnu (hapas paj HTHAMaRIH.

Tanany ubopanap
ABTOKOPpEJIALAA, aBTOPEIPECCHA BAKT JIarH, aBTOKOPPEIALHMA
TypJlapH, aBTOKOPpEIiUMA KypcaTKH4WIapH, Koppenorpamma, Jap6un-
Yorcon Me30HH, h-/lapOyH ME30HH, KOHHTErpaUUs.

Takpopnaw y4yH casoanap

1. BakT KaTopW KOMHTErpalMACH Xakuaard (apasHilapHM TeCTaAaH
yTkasui. JHresnb-T'panrep Mesonu. Jlapbun-YoTcoH ME30HU.

2. bup BakTIMK TEUINAaManap TH3HMHM XaKHAa TyUlyHYa Ba YHMHT
TapkHOHI KHCMAapy.

3. bup Bak1/HK TCHIIaManap TH3HMUHH TaKIAMM THIN IHAKNApY.

4. TU3UM  TeHTaMalapuHH  WieHTHUWKauusaam  Basudaiapu.
Haentndurauuanany B4aHIHKHHIL 3apyp Ba €TapiH WAapTH.

5. OHI' KMYHMK KBAaJpaTIapHUHI OUNBOCHTA YCYAM: QITOPHTIM Ba
Kyl [apriapy.

6. DHI' KHUHK KBAApPATNapHUHI' HKKA KaJdMITH YCYJIH: &IrOpPUTM Ba
KY/Ulall LiapTiapH.
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Tecr

1. TPCHAHHHI“ Tenrnaurrnplmran aapaxanaplmau Oi‘HlllJlalel
KOPpCISIHANAW HUMA YYYH YTKazunaau?
a) XakuKMH JXapaXalapHUHI TPEHIHHW aKC ITTHPYBYH TCHINAWITHPHITAH
Japaxanapiad OFHIIApH YpTacHAarH OOFNMKIHKHHHE KHTICIHTHHH
AHHKJIALT YYYH;
6) apToKOppensuus MaBxyx Oyamaras xonnapaa AHHaAMHKa KaTopiapd
Ypracugary GOFNMKINKHMHT XHIICITHTHHH aHHKIALI YIYH;
B) ABTOKOPPEMAUNAHHHT TAbCHPHHH MCTHCHO THIL YYYH;
r) ymymHil TeHACHUMA OCAMCHHHHT ¥Y3IapyBYHIMIHIA TAbCHPHHU
MCTHCHO 3THIN YYYH.

2. Kanaka xonaT/1a KOHHTErpaLMA XOAHCACH HIITHPOK ITaxH?
a) arap BaKT KaTOpMAA TaxXJIMi STHNAETraH KYpPCATKHYHHHI JOVMHA
ypTava cypbaTH HIITHPOK ITCA;
©6) arap BaKT KaTopH y30K JaBOM 3TaAMIaH BAKT OPaIMFUAA JOWMHH
aycrepcuara 3ra 6yca;
B) arap BaKT KaTOPH/a HKKH Ba YHAaH OPTHK Japaxanap TeHACHLMACH
MoC Kelca (Eku KapaMa-Kapiou #yHanuira sra 6ynca);
r) arap BaKT KaTOpPH/A BAKT KaTOPH JapaXalapH Y3rapHIIHHHHT JOMMHHA
3aHXHPJIH CYPHATH HIITHPOK TCA.

3. ABTOKOPPEISIUHAHMHI  HONHKIHK  KOIDPHIHEHTHHH
xucobnam GopMyaacHHM KypcaTHHT?

a) " =yi'ynl—;,"yi¢l .
Oy " 0hin ’

i(y, P Va = 92)

- 1=

6) ra L - o _ ;
Jz(yn'yl)'Z(yl.—l_J'z)

Z(em _e,)z
B) d == n ’
S

=
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4, ABTOperpeccHs MojIe/NIAPHIA KOJNAHKNAP ABTOKOPPEAHUHACHHH
aHuKaaw yuyH gopmynanu kypearunr?

_YiYa—YiYia .
a) o =7+ ]
o-}'l .O-_vi'l

30, = -3
1:2 .

6) = Ta o ~
\/Z(y,")ﬁ)'z:(y,--l_)’z)
=2 =2
Z(enl_en)z
B) d: 1=1

e
1
d n
p={1-2). |
) ( 2) I—nV -

5. Bakr Karopaapuaa as1oKoppeauusiHy Kamailtnpum (6aprapad
JTHIN) YCY/JIAPHHH KYpcaTHHT?
a) aBTOPErPeCCHOH Y3rapTHPHULIAP YCYIIH,
6) KOppesIOI'PaMMaHH TY3HII YCYIH;
B) KYUIMM4a OMHJTHH KHPHTHII yCYIiH;
T) KeTMa-KeT akupManap yCyJiH.
6. Borjanrad Bakr KaTOPJAapHHHHI [apaxkallaps  ypracH1arH
GOFIHKIHKHH YPranvil KaHaka ycya épaamuaa yTkasuiann?
a) AMHaAMHKa KaTOPH JapaxajlapuhH Koppeisuunsiaul;
6) XaKMKHii fapaXcaTapHHHI TPEHAJaH OFMIUNAPHHH KOppeNALHUsnaIL;
B) KeTMa-KeT aHHpPMallapHy KOppesLdsIan;
I) aBTOPErpeCcCHON Y3rapTHPHULIAPHHK KOPPEIALHATIALLL.

7. Bor/lasraH KaTop.IapHHHI TYFPH TabpuuHH kypcaTunr?
a) MKKkM €KH YHAAH OPTHK BaKT KATOPHHUHI Japaxanapuiiaru cabab-okubatnu
6ornukmmk 6§1ud, ynap TenjeHuHATIapH Ba TacoaH Ui YIrapyBYHHHHT MOC
KeNMmuaa éKH KapaMa-Kaplus HyHamuirra »ra 6y muiunaa ¥3 udpoaacHHu
Tolany;
©0) HaTixkanu GenrwHuHr OMp €Kku OUp Heua oMU Gearura SOrMKIIMTHEHN
KypcaTyBuH;
B) aBTOKOppensALus KodhdHuHeHTH KHiMaTIapH JIaTHHHAL Ka1TaaMI 1
KuiMariapura 60FHKIHIHY,
I'} BAKT KaTopy AapaXaTapuHUAT AacTNaOKH XonaTra HUcOaTaH A BaKT
JIAX341apHLd CHIDKMIIM,
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VI 606. TMHHAMHK 3KOHOMETPUK MOJIEJLJIAP

6.1. /InHaMHK JKOHOMETPHK MO/e/Iap TYIYHIACH

JnHaMuK 3K0HOMETpHK MOaennap — alHy AT Mojieira KupyBUH,
KOPMA Ba OJJMHIM BaKT Jax3ajapura TaaUTyKiIu y3rapyBuuiap
KHAMATIapuuu Xucobra omysyH Mouesap. Bapua 1MHaMHK 3KOHOMETPHK
MOJE/IAp WIAPTNH  PaBHIA HMKKMH Typra Oyausagd. Yiapia
y3rapyBuunapHuHr Jar kuiiMariapW GeBocuTa MOJEAra KMpHTHITaH
mozeuap.

Harvxany GearuHUHr KyTHnaéTran éku HCTAIraH JapaXackHiy Exya
t BaKT jax3acujia OMHLIap/aH OMPHHH TABCH(IIOBYH ¥3rapyBsuuiapHi y3
MYMIa olraH Mojeiulap. Ynapaa y3rapyBYMIapHHHT Jlar Kuimatiapd
GesocuTa Mojenra KupuTviran Mogennap. Ywly moieiniap xaM HKKH
Typra 6ynuHagm. Ynapaa ysrapyBddiaapHuHr nar KufimMatnapu OeBocHTd
MOJENra KHPUTHAIaH MoAennap. TakcHMIaHraH 1arid MOACIIap:

¥, =a,+ayx, +a]x, G Hetax +E

byHma#ti  momeniapia  ommium  ¥3rapyBUMJIADHUHT xopHi
kuHMaTiapy OnilaH Gup Karopaa yJapHMHI Nari¥ KMHMarnapH XaM
MaBXy[.

ABTOPErpeccHOH MOAERap:

Y= ao +(10x, +ﬂ|xl~l +£1

bynaaii moaennmapma HaTHXaHHHT (3HIOrEH ﬁrapysqmapﬂuﬂr) Jar
KyiiMaT/Iapd Mo/IeNra OMHWUTH Y3rapyBumiap cudaTiia KHpaiH.

6y epna, x,, X;.;, X,.;/— naTHxanu Genruumnr ¢, ¢ — 1, ...t — 1 BaKT
nax3anapuaars KHAMaTnapH. / KaTTaiux BaKT TarHHH TaBCHIaian.

Oumit  BakT y3rapyByM ¥TraH BaKT fax3alapHia HaTHXaH
GeNTMHMHI ¥3rapHiliHHH WAK/UIAHTHPYBYH Ky TL1a6 OMHIUIAPHUHT TabCHPH
OCTHa (CHECHH, PyXHil, TCXHOJIOTMK, HKTHCOIMH Ba X.K. cababnap) ro3ard
KeJIaau.

Hatnxanu Genrunmnr KyTunaéTran $ku MCTaiIraH fapaxacuuy €xy1
1 BaKT JIax3acua OMHUIApaaH OHPHHHM TaBcHGUIOBYM F3rapyB4nIapHH y3
HYHra onrad Mozetap. Ywby napaxa Homabaym XucoGnawagu sa yTraf
BaKT Jax3acuga (/~ /) kyara kupuTHnraH axG6opoTHH XmcoOra oarat
XO0JI1a aHHKJIAHAAH.

Ynap Kyiujaru tap3na 6¥iunany.
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Haruxanm 6enruuHr KyTunaérran €Ky nCTaliral JapaxacuHH Exy
t BaKT NaX3acHAa OMHiapAat GHPHHK TaBCHGIIOBUYM Y3rapyB4HIapHu ¥3
HYMTa ONIFaH MoOJeLap.,

AZJ4nTHB KyTulUlap Mojc/utapu. bynjuai Mojeuiapda x*%. ; oMHLIM
OcATUHUHT KyTWIaéTrad KuiiMatH Xucobra onwmuanu. Macanan, (r-1)
ZaBpAa KyTujaérral Hil XaKHHHHI KWHMaTH ( XKOpHUii JaBpJary HILCH3/IHK
Japaxacuia TabCHp Kypcaraad. ByHaait mojennapaa y*,.; Hatmxkanu
GearvHUHr  KyrnaagTrad  KuitmatH  xucobra  onumnagu. Macanan, x,
GONAaHHHT XAKMKHIT XaKMH y*| TMBHJICH/UIADHHHT HCTAIIaH JapaXacura
TabCUP KypcaTaju.

JuHAMPK SKOHOMETPMK MOJCIUTAPHH TY3MIIHHMHI ¥3ura Xoc
XyCYCHATIApHHH xucobra oniu  Jio3uM. JIMHaMHK  IKOHOMETPHK
MOZE/UIAPHH  TY3WIUHMHI ¥3Mra XOC XyCyCHATNAapH KyHuaarunapaaH
nbopar.

Bakr jarunMpr tapkuOwHM  Tawiamn  Ba  aHHKigamn.  OKY
acocnapuuuur 6y3winwy okuéaryia Maxcyc napaMeTplialll ycy:uapuiaan
doiizananum. UKkHTa JMHaMHK MOAeNb YpTacuad ¥3apo OOFIMIIHKHUHL
MAaBXYyUIMTH.

6.2. TakcumIaHran JarjiH MoAeJUIap BapaMeTpIapHHu
aHHKJ1A1U

TakcuMianrau nariy Moae/ap — 0y ¥, =a,+a,x, +ax,_, +¢,

TakcHMIIaHraH J1ariM MOJIEnAa X, ¥3rapyBuH ONHJIArH Oy PETPCCCHA
KO>QQHUHEHTH X Jar KMHMATIAPHHHHI TabCHPHHH Xucobra onmaras
X073 aipHM KaTbHil Ge;IrMiIanraH ! BakT Jax3acHaa x; oMui | Oupnukka
y3raprawaa Yy, 3JHjiored (M30X7aHyBud) OenrvHHHr ypraya MyTnak
Y3rapHUIMHH TaBCHQIa#aM.

(1+1) nax3aaa x, y3rapyBYMHHHT Yy, caMapaln KypcaTkiura yMyMui
TabCHPH @y + @; HHU, (I +2) BakT Jax3acu/a dca, TETHUUIMYA, dp + o+ a;
BA XOKAa30HH TALIKHWI KUIAIH.

k
Ya(h<l)  Gapya  KMAMATIADHHMHT  HHTHHAMCH  OPAIMK
1=l

MYJIbTHILIMKATOPH Ae0 HOMIAHAIH.

a; (i=0,1,2,..., h) Oapya KuIMAaTIAPUHHHT HHFHHAUCH Y30K
MYANATI# MYJIbTHINHKATOp Aeb HOMOaHaav. Y y Ba x HHHT xap Oup
i=0,1,2,..., | JaBpya alpuM ¥3rapvilly TabCHPH OCTHAA ¥3IdpHILMHU
TaBCHpIaAIH.
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TakcHMnaHraH nariy Moaenaa o; KO3 pUUHEHTIapH:
A =ala;
y=0/1;
a=a,+a, +..+Qq,

A4; KarranvruHK OWIraH xonna KyH#HIArwiapH aHHKITAWl MYMKHH.
Ypraua apuMeTHK Yi4aHran karrammk dopmyitact 6yiisda ypraua nar:

Menuau nar:

1<54

> 4,=05
i-1

Vprawa nar ymby ¢ BakT fax3acHaa OK3OTEH (M30XJTaHYBYH)
¥3rapyB4H 1abCHPH OCTHIA PHJAOCCH (M30XJIOBYH) Y3rapyB4H y3rapajuran
ypTaua JaBpHY Y3Mi1a HAMOEH T, YpTaya Jar KaTTaIMIH KaH4a I0KOpH
6yiica, 3K30reH OMWIHH JHJAOMCH OMWIHHHI Y3L'apMUIHIa MOCNAUIHHIH
YYyH UIyH4a Y30K AaBp 3apyp.

JlarHHHr  Me€AMAaH KWIMATH ( BaKT JlaX3aCHJaH  JK30TeH
y3rapyBUHHHHT JHJIOTEH ¥3rapyBuura yMyMHii TABCHPHHKHT APMH aMaira
OLUMPHJ/IAANIAH JaBPHH Xuco6:1a0 YMKHIIHHM HA3apAa Ty TakH.

Ox30reH (M30x1aHyB4YH) Oenrm nar Ba HKOPHI KHHMaTnapHHHHI
TabCHp JTMIN Ky4H Typsinya. Perpeccus xoddduumentnapu €puaMuua
TYp/H BaKT flax3anapura taayulyknu 6§nrau ssaoren (y) Ba 3K30reH (X,
X2, Xu) Y3rapyeuuaap ypracugard OOFIMKIMKHHUHI Ky4H MHIKJIOPHA
KHMXaATIaH yiayaHa1u.

O:;imrad  x03QQUUMCHTIAPHMIN JIar  KAaTTalMrura Ba  YHUHT
TAPKHOHMI'a OOFIMKIHIMHY rpadMK WAKNAa HAMOEH 3THII MyMKHH.

Jlar TApKHGHHHHT rPaQHK TaCBHDH

Yysuks Teomerpux V waknaa 2-papaxanH 3-napaxanu
atgapuiaraH NnoJIHHOMHAanN HOJIMHOMMAN
[__ @ @ ®_ E N R




Yusuxny momens (a) Jar MoAHHOMHAN TapKHOWHMHr anoxmia
xonatu xucobnanaau. Jlarunur arqapunras V waknujaare Tapkuou (s) 1l
Japaxaid moanaoM 6unad annmpoxcumarmanadanu. (r) Ipadukaa xam Il
Japaxany mnondHoMiap KypcatuiaraH. II1  papaxanu nomuHoM (3)

rpaduKna TACBHPJIAHTaH.

AAMOH MojeanapH. AjMoH Jiariapy nonduomiiap €pAammia

TaspHduIaHaauray TapkHora sra.

a; xo3dpduuueHTapHuHT Gornukaury Moaenu (6y epaa /=0, 1,2, ...

1I0IHHOM MIAKJTHArH JIar KaTTATHIHIaH Ky HUAard KypuRawra sra.
[lonnroMnap TypnapH.

I napaxanu nonwHoOMIap y4yH:
= oy + ayi
Il napaxanu nonuHoMNAp yuyH:
= ag+ a;ita;i2
[l gapaxany nonMHOMNap y4yH:
a;= ag+ a;ita; i2+a/ i’Ba X.K.

[NonmvHOMMAT MOJECAHHHT YMYMH K pUHHIIH.

n Japaxkanu nonMHOM Moaeim— 6y  a= ag+ ajitay i+, ..., +ani”

Mogaennunr xap 6Hp o; K0IQHHUHCHTHHHE Ky AnaaIrnya E3UL MyMKHH:

ap=Qy,
a=aota;+..+am,

a=at+2a;+4ayt..+2%,Bax.K.

YMyMuit KypuHia:

=0y + Lo+ FPay+ ... +1"a,:

” n id n

- ;2 _ . 2

¥, =a, +Z(a0 ta, +a,-i°)-x, +A4, —a0+ao~Zx,  ta -Zl-x, A -Z/ "X,
10 140

1=0) -0
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Kywunnysaunaphu Kyiinaarn rap3ga Genrnnaiimus:

n
& =Zx,_,;
=0
n
zlzzl'xi-l;
0
n
— 2,
Z=0x,,
i=0

Y xonaa mozaens Kyiuaars kypuxuuira sra 6ynaau:
Y=yt az taz +oyz, A,

ANMOH yCyNTHHH MOZAEIHM MapaMmeTpiiaul YYyH KYJMallHH cXeMa
KYPHHHUIIHK (A TAKIHM 3THLI MyMKHH.

AJIMOH yCyJI¥ MOJIC/IMHH [1apameTpaal yuyH Kyanam 6ockaunapu.

YH3iK 1 MaKL1arH PerpeccHs
TEHTTAMaCHHH ¥3rap THPHII
MapaMeTp.1apHHH aRAX AN
Bomnasruy MoaeTs
HapaMeTpIapiH XHCo01ad
© YHKHII

Jlar TapkuSim TaspHGIOBTH 0 '
; b z; {3rapyB4ag1ap

TIO.THHOMHIHI JapaKACHRHA ”
AHIOCTAMT afiMaTiapiiy
. x1co6:1a0 gHRI

Jlarmmr oHr roxopH
EATTATHIHHI aHHK TN

AAMOH ycynunu naparempaaununz y3uea Xoc Xycycunmapu
JIaTHHHI KHMYMK KaTTAIMrHHM TaHMaly, HATHXKAra Karra TabCHp
KYpC4aTHIIM  MyMKHH Oynran  OMWUIApDHHHr  eTapauWya  xucobra
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ONUHMAcnurura onub kenagd. Yy OMHIHHHI TabCHpH KOJAMKiIapia
udogananaau, 6y DKY acocnapunm 6ysaau. JlarHMur xyna karra
KaTTAIMI'M  CTAaTHCTHK  KMXaTJgaH axamMuaATiH 6ynmarad  oMHiap
TabCUPHHUHT OUIMpWIMiKra onub kenagn, 6y MonemHn 6axonawinary
CaMapaJOpPAHKHHHT NAacaiiHIIMHH KeNTHPHO YHKapaliH.

IMonuuom  fpapaxacMHH  alMKiAll  yvyH KyHHJarH  KOMIa
KyInaHWIaau: n Rapaxatd NOJHHOM Jar TapkHOWJaru 3KCTpeMyMiap
coHMaaH OuTTara Kyn GYNHIUM Kepak. Arap JIarHMHI TapKHMOHM XakKMaaru
IMIUPHK MablTyMOTIIap MaBxkyl 6¥/iMaca, y Xonaa n NOJHHOM Japaxacu
A HHHI Typiau KMHAMATIapy Y4yH TY3HIFraH TCHINIAMalnapHH KHECHH
6GaxoJIalIHUHT 3HT AXIIM MoJend OYirya aHdKIaHaan.

Arap z; y3rapyBuMnap ¥3apo koppensuHsnaHca €x¥ y3rapyByunap
ypTacuaa y3sHit 60FIMKAHMK MaBxy Oynca, mapaMeTpram OMHAIAPUHHMHT
MYJBTUKOJIHHEAPTMIHHY XHcobra ojiraH Xo/i1a YTKasHnaau.

AIMOH ycynu €paaMua Xap KaHaal y3yHIMKJIArd TaKCHMITaHTaH
NariM MOJCIIAp TY3WNaaH.

MHucoanap
6.1-xaaBan
Y30eKHCTOHIA IKCIOPT Ba HMIIOPTHHHI XaKMH TYFPHCHAAIH

MabJIYMOTAAp MaBXY/ (TY/10B 6as1aHCH MeTog0/10rHsAcH Oy HH4a)
(munz. AKIL dona.)

Oii IxcnopT Hmnopr

2009 &. | 2010 &. | 2011 & |2009 &.] 2010 &. | 2011 .
YTran #un 11037 | 19247 | 24829 |6505| 11185 | 13901
Jiexabphb ofin
SIBape 11254 | 14175 | 20936 | 5560 | 7039 | 839
Qespars 12079 | 16221 | 21959 | 6569 | 8477 | 10159
Maprt 13956 | 19809 | 24459 | 7789 | 10194 | 12 446
Aupens 14712 | 19899 | 24048 | 7720 | 9699 | 11377
Maii 13615 | 20278 | 27111 | 7360 | 9628 | 12890
ions 14862 | 19382 | 25386 | 7895 | 10103 | 14559
Vions 15439 | 21554 | 25900 | 8355 | 10853 | 13716 |
ABryct 16759 | 21628 | 28217 | 8320 ] 10774 | 14491
Centabps 16271 | 21706 | 25778 | 8287 | 10831 | 14576
OKT56pL 17208 | 22084 | 24943 | 8908 | 11560 | 15984
Hos6ps 17807 | 22235 | 25534 | 9434 | 12374 | 16308
Tlekabpt 19247 | 24829 | 29653 |11185] 13901 | 19793
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! = 3 TakcMMJIaHTaH naraM Moaens GOmMIaHFUY MabIyMOTNap Zg, 2/, 22
y3rapysunnapra y3rapTapuiiraH XonJay, = @, + @z, + @z, + a,z, +£, 1l
Jlapakany NOJIMHOMHH ¥3HIa HaMOGH dTafH:

Zgp = x; v Xyt X2t X035
z; = xiq+2x.0+3x3;
z3 = xpqt4xi2+9x.

Kujimatinap xuco6-kuTo06H 6.2-)KaBaliia KEITHPHITAH.,

6.2-xazxBan
XHcobaam MabLIYMOT/IAPH

) Oii Ikcnopr | Hmnopr Zo Z1 z2
OY;;aH fiun aexabps 11037 6505 _ _ _
Slusaps 11254 | 5560 - | - -
®espaib 12079 | 6569 - = -
Mapr 13 956 7789 26423 43 167 84 105
Arnpenb 14 712 7720 27638 49 574 97997
Ma# 13 615 7360 29438 53956 | 108 341
HioHb 14 862 7 895 30 764 53 495 106 815
Hions 15 439 8355 31330 53585 | 106175
ABrycr 16 759 8320 31930 56 610 112 795
CenTts6pn 16 271 8 287 32 857 58 347 116 762
Oxrabpb 17 208 8 908 33 870 58762 | 116936 |
Hosbps 17 807 9434 34 949 60398 | 119649
Jlexabpb 19 247 11 185 37814 65 685 129 093
Snsapn 14 175 7039 36 566 67 145 | 136 685
Pdeppais 16 221 8477 36 135 67295 | 137298
Mapr 19 809 10 194 36 895 55304 | 107453
Anpens 19 899 9 699 35409 63995 | 126 768
Maii 20278 9 628 37998 69 802 140 170
HioHn 19 382 10 103 39624 68 155 135 906
oy~~~ 21 554 10 853 40 283 69 571 137917
Asrycr 21628 10 774 41358 72892 | 145113
Centabps 21706 10 831 42 561 75791 151 604
Okta0ps 22 084 11 560 44018 76318 | 151850
Hos6ps 22235 12374 45539 78818 | 156093
Jlexabpb 24 829 13 901 48 666 84 889 167 437
Hunapn 20 936 8392 46 227 85 690 175 362
Peppans 21959 10 159 44 826 82 547 168 836
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Maprt 24 459 12 446 44 898 66 332 128 610
Anpenb 24 048 11377 42374 76 905 152 592
Mait 27 111 12 890 46 872 85428 170 412
Hrions 25 386 14 559 51272 85 847 168 512
Hionp 25900 13716 52 542 94 394 187 962
ABrycr 28 217 14 491 55 656 100 159 | 200386
Cenrsbps 25778 14 576 57 342 98 422 195 984
OkT#6pB 24 943 15 984 58 767 103 100 | 204707
Hosbps 25534 16 308 61359 106 580 | 211428
Hexabpn 29 653 19 793 66 661 116 345 | 228 881
EXCEL xKaasan TAXPHUPYHCH BOCHTAacH épaamuia

(«MasaymoTnapHH Taxaua kwidil — Perpeccus» Oyiipyru) skcnopt
MOJENHIHHT ¥3rapyBYHIADHHH Ba HMMIIOPTHHHI Nar ¥3rapyBuYMIapUHK
anMKinadMus. Hatukanap 6.3-xanapanaa KeATHPHArad.

6.3-xanBan
SAxyniaapuu yuKapHuin
PerpeccHoH cTaTucTHKA
Kynnnx R 0,927891
R-KBagpatr 0,860982
Hopmanawrupunrad R-ksagpat 0,84708
Crasjapr xaro 1750,814
Kysarnwaap 34
J{HCnEPCHOR TaxX/INJI

- F uunr axa-
Kypearwa 4y S8 MS F Munmun:ru
Perpeccus 3 5,7E+ 08 1,9E + 08 61,9332 5,85E-13
Konauk 30 91960 509! 3 065 350
Kamu 33 6,62E+08

. Koa¢du- |Crawaapr| t-craruc- . HH IOxopu
Kypearicus n:qe):r xnop THK2 P-xuiimar l92;/- 95‘/:)
Y-kecuurys | 4 038,181 |1 330,245 3,035667 | 0,004926 | 1 321,458 | 6 754,903
X, y3rapysan| 0,210798 |0,242254 | 0,870153 {1 0,391126 | -0,28395 | 0,705545
LX;y3rapysun | 1,069681 | 0,61858 | 1,729252 | 0,094043 | -0,19363 | 2,33299
X, y3rapysan| -0,48353 [ 0,256057 | -1,88837 | 0,06868 | -1,00647 [ 0,039407
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Ulynpai xunnd, perpeccHs TeHrjiaMacH KyHAHAard KypuHHWIIa sra
6ynaan:
W =4038,181 + 0,211 2o+ 1,070 z;— 0,484 z,.

o, KUAMAaTIapy Ky HH/1ark Tap3aa aHuKITaHaIu:

ay=0,211;

a;=0,211 + 1,070 + (-0,484) = 0,797,
a;=0211+21,070 + 4 (-0,484) = 0,415;
a;=0,211+3 1,070 + 9 (-0,484) =-0,935.

Jlemax, TakCcHMITaHI'aH Jiarid MOJE/ b Ky AK/1ard KYpHHHILIra Hra:

n=4038181 + 0,211 x¢+ 0,797 X1 + 0,415 x¢-2- 0,935 Xt 3.

Jletepmunaiiua koddQHUIMEHTH LIYHH KYpcaTHO TypHOMHKH,
3KCHOPTHHHT 86,1 dousra Bapuaumscu umropt 6unan, 13,9 ¢pounsra
BapHALMACH dCca MOAE:ITa KHpMaraH 6o1Ka OMHIIap OHIaH 1HapT/IaHraH.

Jlarnapuunr yekcus conura ara 6yiran moAciiapuu 6axonaui ydyu
Ky#uzuard ycynnap uiunab yukuiaras.

JlarnapHuHr yekcHs conura sra 6¥aran mogentapHu Gaxonaw
ycynaapu

- larnap COHHHH M34MII OUIMPHLI YCYIH;

- KOHKHM ¥3rapTHpHul yCyJiH (reOMETPHK tpodeccus yCyin);

- 6ou Tapkubuii KUCMIap yCyu.

Koiix mopennapn. Kok omnuit oHr KMYMK KBaapariap ycyiw
Onnan napamMeTpaaltHMHT HMKOHH HYKIHIH Ty(Qai/iH JariapHUHT 4¢KCH3
COHMIA Dra 6Ynran Mo/C/UIapHH 6axonall METOIMKACHHH TAKIHQ KHIIH,
YYHKH OMHILIAP COHH YCKCH3.

JlarnapuuHr reoMcIpuk TapkHOHIa Wy Hapca Ha3apAa TYTUNAAdKH,
@ KO3QQHUHEHTIapH OMUIINH GCJITHHHHE jlar KUAMATIapHaa Ie€OMETPHK
nporpeccHsia kamaitub Gopaan:

aG=api;; =01, .;0<4i<].

Jlarhuur reomeTpHK TapkMOMHH Tpadk KypHHHMILTA Kydupard
Tap31a HAMOEH TUI MYMKHH!
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d

' ~ - . < . -1

A > 0 6apya A > (0 xosdpbHuMeHTnap y4yH Oup xun OenrunapsHu
TabMHHIARAM; A > reoMeTpuk Mporpeccusia NariapHH KamaiTvpuil
KypeaTkHin xucobnanaau. A 0 ra KaH4YaaHK AKHH O¥inca, OMWIHHHFP
! BaKT KYpPCaTKHYHra TabCHPHHH NAcaliTHpHLI CYpbaTH IIyHYIHK
10KOpH. TeHrnama Ky#uaaru KypHHumra sra 6ynanu:

- 2
Y, T+ aX, + 2 A, o A, . +E,

OnuHraH TCHIIaMaHWHI NapaMeTpIapHHA aHHKNAI YCyJUIapH:

bupuHuH ycy.

A ra (0,1; 0,001) uxTu€puit Geariwnanran kagamin (0, 1) opanukaas
KiAMaTiaap u3umn Gepuwiagu. Xap O6Mp A ydyH Kyiujaard Ttedraama
Xuco61ab YHKuNaLu;

Zi=x, + /I.XI_[ +/12x,.2 +l3x,.3 + .. +l"x,_,,.

Ilapr 6yiinua kabyn KuaMHraH n KHiMariapia perpeccs
TEHrIaMacH KyHHAarH KypHHHIIra sra 6ynaau:

yl =a0+aﬂzl +a‘l

Tenrnamanu eudmga UIyHH XdcoOra oML JIO3HMKHM, A
KHAMAT/IapuHH TaHnal JCTEPMHHALMAHMHI 3HI KarTa Kodd¢uuuentH
acocHAa amaiira OWIMPWIANH, KHIMPWIAETraH dg, &g, A MapaMerpiapu
TeMrnaMara Ky#unajau:

Y, =, rax +adx,  ra Ax .t
UKKkHH9H yCyoL.

Koiik ycynu (reomerpux uporpeccus ycyau). Maskyp ycyn Gup Heda
60CKHYHH ¥3 HYHI'A ONIA/H.
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OMMIHMHT  HaTWxara  Jlarnd  TabcMpnapu  BakIra  kypa
KaMalnIIMHUHT JlouMuil cypbati A (0 < A < 1). Aiipum aasp (¢—/) yuyH
HATHXKa OMWIMHMHI TabCHPH OCTHAA ¥3rapuilld KyHMAArMHM TalKui
KMITa,1H:

a=aAi=012, 0<A<1,

Arap a; nuir 6apua k03GHUMEHTIIAPHHHM MOJENAA d¢ BA A OPKAIH
udoxanaiauran 6yicak, y xonaa Kyiuaarura sra 6ynamus:

2
y,=oytax  tagdx , +adx ++E (1)

Mojte/IHMHI MKKANa KUCMHHH XaM /A ra kynadtupub, KyHugardra sra
0Ynamus:

Ay, = Aa+ oy, +alix ,+a Bx 4 ke, (2)

Tonunrag (2) uucbaruu (1) eHucbaraan yukapu® Ttauma® Koiik
Mogenura sra 6y.1amus,

Koitk mosein y, =a(l-A)+ax, +(1-A)y,, +u,,

Oy epaa ¥, =¢£-4-¢,,.

Onmuriran MoAeNns  UM3HKAW  pErpecCHAHMHr  (aHMKpOTH,
aBTOPCIPCCCHAHMHI) HKKM OMHIUIM MOJENH. YHHHr napaMeTpllapHHu
ainK1ad, 4 HH TolMIL Ba GOLUIAHIHY MOJICIHHHT g Ba by napaMeTpliapHH
6axonaur MyMkus. Mozens napamerpiiapuuu 6axonawra hucOaran o
JHI KMYHK KBAJIpaTiap yCYJIHHHHI' KYJUIAHRIUM YHH HapaMeTpAapHHHHI
apananr 6axosapura osra 6yiaumiura o6 kenais, YyHkH ywdy mojaeiaa
Nariy HaTHXaIM Y3rapyBud cubaTHaa y,.; HIITHPOK ITaIH.

Jlarunnr rcomerpuk tapkubu Koiik mozennuya ypraya sa meauan
Jarnap KaTTAIMIMHHA aUMKIal IMKOHUMHY Oepani.

Koiix Mo/ie:n1a JlarlapHUHT YpTava KaTTalnrH.
Ypraya nar

< 1
;- , A
LM aqea ey “ M 0E 2

R AL

= 1 1 1-4
a P a PY——
2 "4 *1-2

el
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Meauan nar
In0,5

j=m9%>
Ind
ABTOperpeccus Moae/l1apH.  ABToperpeccHs MOJcIUIapH
llapaMETPNApHHMHI  TaJKWHH. ABTOPEIPECCHA MOJC/IApH  OMMIUTH
y3rapysunnap cudatuia Hartvxand GSITHHHHT Jar KuiiMaTIapHHM Y3uga
My’XaccaM 3TraH. ABTOperpeccHs MOJIENHTa MMCON TapMKacHIa Kyiuaary
TEHI/IAMaHHU KeITHPaMH3:

Vi =C+b|y:_l +a0xr +g’

6y epaa, by — f BaKTAa y HMHI y3rapMuiH TabCHPH ocTHJa OyHaaH
OJIIHHIH BaKT Jlax3acura (f — 1) y3rapaluMHy aHIJlaTaau,

ag — y Ba X HHHT ¥3 ¥)IYOB OUpNHrHra y3rapuiuk TabCHPH OCTHIA
KHCKa MY/UIAaTNH ¥3rapyIlIMHY aHTJIaTaay;

& — Tacoauui KaTTanuk (KONIHK KaTTajIHIH).

Ywby aBTOperpeccus MOJACIHAA OPANHK MYJIbTHIUIHKATOPH HOMUHH
onrad by ag KynaHTMacy anoxuja ponp yHHaiau.
apb; opaMK MYJIBTHIUIMKAaTOpH y HaTWXaHHHT (¢ + 1) BakKr jax3acuua
yMyMH# MyT/IaK Y3rapUiiiHi aHHKIalau.
Opanuk My/bTHILUIMKAaTOpH KypcaTkuun Omnas 6uMp Karopaa y30K
MYIUIATJIH MYJIbTHILTHKATOP KYPCATKHYH XaM KYIUTaHHIa/IH,
Y320K MyAaT/IH MYIbTHIUIMKATOP:

a=a, (1+b+b’ +b +b' +..)

y HaTIXaHUHT Y30K MYJJaTAH NaBpla YMyMH# MyTHnak Y3rapuiuiMHu
AHHKJIAHIH.

Arap aBTOperpeccHs Mo/einia 6apkapopivK HapTHTa pHos dTHAcA — |b)]
< I, y xomma 4ekcH3 Jar MaBXyA XO/UIapia Y30K MYIAaTiIH
MYJIBTHIUTHKATOP

a,

a=
I—-¢,
Huma yyyH OSHr KMYHMK KBajpatnap YCYNMHH aBTOpErpeccus
MO EHHHHT TapaMeTpiapuuy Gaxonai yuyH Kynab 6ynimaiaun?
Yi-1 NaraM y3rapyBud ONAMAars napaMeTpHuHr GaxocM apanatiu
6ynanu, yyukd y,.; Y3rapyBYMHMHI ¥3H KMCMaH & KarTaiMk Ouiian
KOPPCIALMLIAHATN.



HHcTpymeHTan y3rapys4unap ycynu. ABTOpETpECcCHA
MOJCILTADHHHHI  MapaMeTpiapuHH  Gaxonaw Yy4yH Typad ycysiap
Kymnanwiagn.  Omun Ounan  Tacoaudui KarTanMk  ypracHaa
COFIMKITUKHHHT MaB)Xy/l YMacjIMrd TYFPHCHIArK JHI KMYMK KBa/JpaTnap
yCy/IH acoCTapHHHUHT Oy3HnaudAa Oaprapad J>Tvin MMKOHMHH GepyBuu
HHCTPYMCHTAJI ¥3rapyBuu/Iap yCy MTHHU KYpHO YMKaMH3.

HHCTpyMenTa) y3rapysuuaap ycyJIMHHHI MOXHATH, ), ; JIariH
ysrapysud, Oup ToMOHJaH, & Tacogubuii karranuk Ounad
KOppe/IAUMANAHMARANTaH, MKKHH4YH TOMOHJAH, y,.; Y3rapyBuu OuiaH
y3Bui 60FTHK 6¥NraH sHrH Y3rapyByura aMaurTHpHIazau.

Perpeccranuar yiraprupuiarad GoustaHFHY MOJCNTH NapaMeTpliapH
(AHI'H HMHCTpyMEHTaN y3rapyB4YH naiino OYnmu) SHr KHYMK KBaJpariap
ycyiin épramuaa 6axonaHaiuy.

Mucon. y,=c+by,_ +a;x, +£ aproperpeccHs MOJEANAA | HATHXKA X,
omunra 6ormuk. JleMmak, y,.; oMwr x,.; omuira Gormuk Oynaam.
Bowkaya alitranna Ky#inard perpeccis YpHH TyTaH.

yl-|=cl+al X,_1+'7” éK“ Ya =X +f]”

6y epaa i, — Tacogudmii TapkuOHii KHCM.
¥:' WHCTPYMEHTanl ¥3rapyBYM XucobnaHamgd. ABTOpErpecCHsHHHI
Y3raprupHirad GoUaHFHY MOJENTH Ky Huaary Kypuuunra ara 6ynaau:

Y =C+bl(y, +r’1)+aoxl +£I ’
SKH

yo=c+by, +bn, +ax, +&, =c+by, +a,x, +(by, +¢,)

ABTOperpeccus  ¥3rapTHpWIraH MojenH  b; Ba  ay
TapaMeTPIapMHMHT 6ax0/IapHHA JHT KWYHK KBA/[pat/iap yCynd €plamnia
Tonamu3. Ywby 6axoiap aBTOPErpcCCHAHMHI OOULTAHFHY MOJEIH YYYH
KHaupuaaérran 6axo:ap 6ynanu.

HHctpyMeHTan ¥3rapysuninap ycynH KyOMH4Ya MoJenia OMuiuiap
MYJbTHKO/UIMHEAPIUTUHUHT Taiao Oynuiumra onnb keaaau. Ywby
MyaMMO MYyaHsH BasHATIapla HHCTPYMEHTA Y3rapyBuMIIH MOAEIIra BaKT
OMMIHHH KHPHTHIH OPKATH Xa/l DTHIAZAH.
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AJANTHB KYTHULIADP Moae/lIapH. AJAITHB KyTHLUIAD MOACIUIapH
OMHJIMHHHT (f+ 1) paBplarM HMCTanran KMiMaTHHM xucobra onand.
MacanaH, Ky#iuaarn TeHr1aMa aIafTHB Ky THIUJIAD MOJETH XHCoOmaHa M.

yr:C+a0'x

141

+£,

6y epma x°;.; — ywfy OMHIHHHT XOpHWA AaBpjard yprada apupMeTHK
ym4aHraH pean  Ba  KyTHiIaéTraH  KMAMaTiapy  KYpHHHIOMJA
LIAKTaHA/MIaH KeHMHTM JaBpAa KyTHNAETraH KUAMaTH, AbHH X 'y, | =
A, + (I - A)x°,. Maskyp TeHrnama KyTWLUIApHH AKIAHTHPULI
MexXaHH3MHHH Genrnnab 6epanu.

Ky THIUIapHH MAJUIAaHTHPHII MEXAHH3MH:

X, = +(1-A)x
Gyepma0< A<l

21 ra Kanganuk AKHH 6¥iaca, x°,. ;| HHNI KyTHIAETTaH KMIAMATH OJIHHIH
pean KMAMATiapra myH4alIHK 1e3 Mocnamaad. 2 0 ra KaHYauMK sKHH
6ynca, x°,.; HMHr KyTHIaéTraH KHHMatM x°, OJJIMHIH JaBPHHHI
KyTia&TraH KHAMaTHAAH ITyHYaIHK Kam GapK KWIanq.

HuMa ydyH JHr KWMYHMK KBaJpamiap YCyNHHH aJanTHB KyTHILIap
MOJIC/IMHHHT NIapaMCTpJIapuHy Oaxosnaw y4yH Kywiab 6yamaian?

OMWIHHHr Mogenra KHpDHUTHAMG KyTunaérraH KufMatnapura
IMNMPHK YCyII 6MNaH 3ra 6YNHUIHHHT HIOXKH AVK,

ANanTHB KyTHILIAD MOJCTHHH KaHJaH Y3rapTHPHII MyMKHHIHTHHY
KypcaTaMus:

yECHax,, +E, (1)
napametpsapiy H6axonann MyMKkuH G¥IuILH yuyH
y=ctay (A +(1-A)x, +¢,,
y=ctadxy +a(1-A)x +¢, 2
(1) 6owanrwy Mogens (¢ + 1) JaBpH y4yH XaM MOC KeJIazlM:

Yo=ctax +e,  (3)
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(3) TeHrnamanu / — A KaTTANTHrMra KynadTupub, Kyiunaru Tenrnamara sra
Oynamus:

A=y, =~V +(1-Aapx; +(1-1)g,,. (4)

(2) Tearnamagad (4) TCHriamaHH an3onap O¥Hnya ynKapu6 TanuaiiMus Ba
apTOperpeccMs Mojenura sra 6ynaMu3, yHWHr napaMeTpilapHeu 6mira
MabJiyM ycyitap Ounan xucobnab ynkamua:

¥, ~(1=A)y,, = Ae+Aayx, +[g,~(1- )]
éKH
»= /1"+Mnx, +(1 _l)y:_l +[€l ~(1 _'1)514] (5)

AgarmuB KyTHuuiap Oouutanruy Momend (1) — Oy amanTuB KyTHuiiap
MOJCIHHHUHT Y30K MyIUaThd QyHKUMACH: HaTWKand Ociarn oMM
6GenruHUHr KyTHnaétran KuiMatnapura 6orIIuK, S"arapmpwirau aJalTHB
KyTHwnap mozaend (5) — Oy aganTuB KyTHIIAp MOACINHHHHI KHCKa
MyJJaTId QYHKLIHACH: HAaTHXABHI OMHMIIHMHI XaKWKHH KHiMaTiapura
OOFNHK,

Kucmad Tysatkuuiap kupuTHinl Modeiuiapu. Kucman Ttysarduuiap
KHPHTHII Moaemrapu (f+1) naBpaa Hatwxasuii oMuUM  GeNrMHUHT
KCTanraH (KyTHiiaéTraH) KHHMaTHHY XHcoOra onaau.

Macanan, KyHuAaru TeHraMa KUCMaH Ty3aTHINAp KHPHTUIL MOJENH
xucobraHanu.

y,' =ctax, +€ (6)

byupait Moacnaa y, — y, .; HaTWXaBui OMHIHMHU aManaaru
OpPTTHpMAcH KyHWHJarn alupmara nponopu1oHan

Y =yi-n,

6y cpua y‘ ( — HATHXKaHKHI' KyTHIa€1TaH KHAMaTH;
Y: -1 — HaTHXKaHHHT YTraH JaBpAard XakukKui KHimartu.,

boiukaya aiftran;ia,

Yha_q0<ac
yr —yl~|
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Sxyuna KyHuaaru y3rapTupriirad Mojenra sra 6ynamus:

Ve :'{y: +(I_'l)y1—| +’71
Byunait Mogenga y, — Gy y°, ucranraH kuiiMar Ba y,.; ¥Trau
JaBpAarv XakMKHH KUHEMAaTHHHT Yprava apupMCTHK YIuaHrad KHAMaTH.
Kucman  TysaTHiunap  KMpPHTHII  MOJENHJA  KyTHIUIAPHH
IAKJUTAaHTAPHIN MEXAHH3MH

Y= Ay, +(1 =)y, 0,1,

6y cpual0< i<l

A 1 ra xaH4anux AK4H O¥sca, Ty3aTHULNAp KHPHTHIN KapaEHH HIyHYaNHK
T€3.

Arap A =0 6¥nca, y xonJa Ty3aTuluiap KMPHTHUI 103 fepmaiiau;

Arap A =1 6¥nca, y X012 Ty3aTHIIIAp KMDHTHII OUp NaBp y4yH
Ke4aJ.

Kucman TysaTvuunap KHPUTHIL MOJETHHM YHHHT NapaMeETpapHHH
3Hr KMYMK KBajparnap ycynu &paamuaa Gaxosami MyMKHH 6YnmaryHra
Kajiap ¥3rapTHpHILJIA AaBOM dTaMH3:

Y =, +(1=A)y,, +1,;
¥, =Mctagx, +£)+(1-A)y,, +71,,

¥, =Ac+Aagx, +(1-A)y, , +(1,+ A€,).

Kucmas Tysatuiunap kupurvi 6outnanruy mogend (1) — 6y kucman
TY3aTHLUUIAP KHPHTHII MOACIMHHHT Y30K MypJativ  ¢yHKUMACH:
HaTWXaBHH OMMIIHHHI KYTMNA€IraH KMAMATH OMMIHHHI XaKHKHi
KHAMaTHra 6oFTHK,

Viraprupunran  kMcMad  Ty3aTHULIaD — KMPHTHII — MOZENH
Y, =Ac+Aax, +(1- )y, +(7,+A,) ~ KHCMaH Ty3aTUULIap KHPHTHW
MOJCTTHHHHI KHCKa MyU1aTiH QYHKUMACH: HATHXABHH Ba OMHJITAPHHHT
KHiMaTnapyn XakHkuii xucob:1aHanH.

Kucmad Ty3zatvmunap xvputhun monenu Kok Mojcnura adbau
yxuam. BHpoK, KHCMaH Ty3aTHLUIAP KHPUTHIL MOJEIIHIR ¥, - Y3rapyByH
& XaTOHHHI' XOpdH KuiMmard Ounan xoppensudananMaiiav. Bynpaid
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H
MOJCTb  MApaMETpADMHHHT  6axonap¥  acMMOTOTHK  KnXaTdd
CHKHMAraH Ba caMapaiy (TaHNall XQKMAHHHT YCHUIH OHITaH).

Tasany u6opanap
JIMHAMUK SKOHOMCTPHK MOJCIUIAp, UMHAMHK IKOHOMETPHK MOACIE
TYPJADH, TAKCHM;aHraH JarfiH MOAENAp, aBTOPErPeCCHOH mojen1ap,
AnmoH naru, Koiika ycynu.

Takpopaiaw y4yH casosnap

1. /IvHaMHK SKOHOMETPHK MoJIeap cHHGH Ba ylapHUHT TascHH-

2. TakcMMnanTay nariM  Mofieilap Tacudu Ba  yJapHHAT
napaMeTpiapHHu baxosnar,

3. TakCHMJIaHraH NariiM MoJenap WAakK/LIapHHH TaHnaul,

4. ANMOH N1arny MOAEUIapH.

5. ApToperpeccua Mojie/uiapuHuHr TascHdu. Kok ycym.

6. ABTOpETPECCHA MOJIC/IAPHHHHT MTAPAMETPIIAPHHH HHCTPYMCHTAT
y3rapysyas ycynu 6unan Gaxonam.

7. AlanTyB KyTHILIap MO/EIUIApH.

8. KucMaH Ty3aTHLl KHPHTHIL MOJEIApH.

Tecr
1. s’srapysqnnapnnur nnar KuimMatiapu GeBocHTa KakicH
MOAEJITa KHPHTHJITrau?
a) aBTOPCIPECCHA,
6) ananTHB KyTHIINAD;
B) TAKCHMJIaHTaH JIariy;
r) TYAMKCH3 (KHCMaH) Ty3aTHILIAp KHPHTHLLL

2. ABToperpeccus Mogeanapu iy Guiax TascHguianainKH,
yaap:
a) OMMJUTH ¥3rapyBunnap cuaTHaa HATIKABUH OMHIHMHT JIar
KHAMAaTIapHra ora;
€) (1+1) naBpaa OMWIHHHI HCTANI'AH KMEMaTHHH XHCOOTa oNalH;
B) (t+1) naBp/a HATHXABMI OMUTHHHT HCTANral (KyTHnaéTra)
KHHMAaTHHHU Xucobra o;iazny.
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3. VsrapTHpHw kapaéunaa alipnM aJanTHs KyTHULIAD MOJEIH
yuyH x., =0,76x, +(1-0,76)x, KYTHHLTIAPHH IAKIAHTHpPHII
MEXAHHMIMM OLKIAH. X*y4; Kyrwiaérran KMiiMAT aBBaIrH peaj
KHiMaTJapra Kannai Mocaamanu?

a) pean kuitMarnapra 60rIHK 3Mac;
6) cexun;
B) TE3.

4., XaxukHil MabBJIYMOTIAPHH TAXJMJ KHIHID HATHXKACHIA
¥, =3+10y,,+20x, +£, aBTOperpcccHs Mojaenaura sra 6yaank (¢ + 1)

BaKT JIAX3aCHAA HATHXKAHHHT MYT/aK Y3rapHiUIH KyHHIaTHIa TEHT:
a) 2000;

6) 300;

B) 60;

) 6000.

5. HarwxaBuii omMHJ OMHJIHMHr KyTwiairaH KHiimatjaphra
GoFIHK:
a) aJanTHB KyTHULIAp MOAETHHHHT KHCKa MYJAaTlH QyHKUMACKHIA;
6) KMCMaH Ty3aTHILLIIAD KMPHTHII MOJCTHHHHT 30K MYAAAT/IH
byHxuHsICcHIA;
B) KHCMali Ty3aTHULIAP KHPUTHUI MOACIMHHHT KHCKA MY JIATIIH
byHKuMACHA];
T) Q1alTHB KYTHHUIAP MOACNHHHHT Y30K MYAAATIH QyHKUHACHAA.

6. AipHM KHCMAH TY3aTHIUWJADP KHDHTHII MOJCJIH YUYH ), =y, +7,
TEHrIaMacH  KVPMHHIDHXard  KYTHULIAPHH  WAKAJI3HTHPHLI
MEXAHH3MH 0JIHHAH. By KaHaka xy/1ocara KejiHim HMKOHHHH Oepaan?
a) Ty3aTHULTap KHPHTHUI TE3 KeYau;

6) TysaTummnap xupHTHI GHpP AaBP YIYH KE€Taay;
B) Ty3aTHIIAp KUPHTHIU KeuMaikau;
I') Ty3aTHLUIAp KKPUTHLE CEKMH KEYaH.
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VII 606. YH XV KAJTUKIAPH PUBOXJIAHUILIN
KYPCATKUWIAPHHHHT 3KOHOMETPHUK MOJEJLJIAPH BA
IIPOTHO3JIAPH!

7.1. Yl xyxanukaapuaa KHILIOK XYKaAHK MaxcyJI0TJIapH Huiiab
YHKAPDHI KYPCAaTKHYNAPHHHHT IKOHOMETPHK MO/IE/IIAPH Ba NPOrHo3
BARPHAHTI4PH

VYi3bekucron

6unan Tapeupnanann.

yH XyKaIHIOIAPHIA NCXKOHYHIHMK MaxCyJIOTIapH
vutab yuxapuiu Kyduaard 7.1 — jkaaBanfa KeNTHPHAraH MabiyMOTIap

7.1-xansan

V36eKHCTOH Yii XYXKATHKAAPHAL M0 YHKAPHATaH AeXKOHYHIIHK
MaxcyJI0T/IapH XaKMHHHMHT ¥3rapHil AHHAMHKACH, MHHI TOHHA

Jou Kapromxa | Ca6G3asor Mesa Ysym |
ﬁll-ﬂm\p MHRHTI oo MHHT o+ MHRT o MHHAT ot MHENHT o
TOHHA TOHHA TOHHA TOHHA TOHHA
2005 | 1120,3[17,5| 866,8 [92,0[2715,5[77,2] 617,0 | 65,0 332,0 [51,8
2006 | 1178,4 18,0 898,5 |88,0|2817,0/656| 7593 |64,8 | 407,8 | 51,6
2007 | 1242,3]18,7[1004,7 | 84,5 {3092,0 65,9 | 803,1 | 63,2 | 426,1 |50,1
2008 [1313,9]19,8]1166,8 83,4 [3467,3 | 66,5 | 732,2 {52,2 | 367,3 | 46,4
2009 | 1282,4 /17,5 112359 |81,1[3663,9 64,2 | 7857 {509 | 385,5 | 42,9
2010 [1282,3]17,3]1345,3[79,5]4086,1 | 64,4 | 8752 |51,2] 422,9 [42,8
2011 | 1310,0 (18,3 |1449,3 | 79,4 | 4465,7 63,9 | 956,8 | 51,1 | 4658 | 42,7
2012 | 1361,5| 18,1 | 1552,8 [ 75,5 [ 4977,1 | 64,1 | 10652 51,9 | 522,1 |43,3
2013 [ 1410,0 | 18,1 [ 1690,0 [ 75,1 [ 5421,7 [ 63,6 | 1182,7 52,3 | 582,6 | 44,1
2014 [1450,0 22,9 1850,0 | 75,5 | 5920,0 | 64.1]1350,7[54,2 | 653,0 | 45,3
2015 | 1641,3 20,4 2018,3 75,0 | 6842, | 67,6 | 1418,2[ 516 | 711,7 | 45,9
2015 itua
2005 -
iinira | 146,5 ;.’;’. 232,8 ¢'; 2519 3_2 2298 | 134 214,4 :’69_
HucbaTan $.6.
yeru, %

Man6a: VY3P [laBnar cratHcTMKa KyMHTacH MabIyMOTH acoCHIA

Ty3uaran. *Vii
Maxcy10TRapJary yayuu

XYXaATHKTapHHHHT

' Y6y 606 Y. AxMenoB GHTaH XaMKopiHK1a &1MnraH.
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Yil XyanHknapuaa 4opsa MOJUIApU COHH Ba MaxCy/10TnapH Hunab
YHKApHII XAKMHHHHT Y3rapHilu JHHAMHKACH 3ca 7.2-xansanna 6epuiraxn

7.2-%anBan

V36exuncTon yii xykanuKiapuia acocuii 1opsa MoJiapu 6oL COHH Ba
Maxcy/0TIApH HILNA0 YHKapHI XaXXMHHHHT Y3rapum fMHHaMHKacH

[ Kynii Ba Maxcyaor auLia6
Kopa mox IMKHAAP flappanzanap 4YHKAPHIl, MHHT T.
‘;:Jl:- MHAT IYRAAHN Y wnr MHHT (rcy}'l'lll‘i:n TYyM
oL % oL % oL %
Gom /a* | curup Gom % Gom % ram) T M;::
2P pasnna) |

2000 | 46133 | 86,2] 2107,3 [ 60213 [ 67,4 | 89906 | 62,0 | 4584 |34019] 7518 |
2005 .5698,1 91.3] 25308 | 77087 [ 728 (128410 | 682 |1 34019 [44092]11658
2006 | 6061,3 | 922| 2656,2 | 8417.7 | 74,1 | 14578,8] 71.0 | 643.9 |4709,1[1278,1_
2007 | 65386 | 92,8| 28182 | 9053,0 [ 753 116609,2] 68,7 | 687,7 [4949,711383,3
2008 | 69446 | 93,11 2959,5 | 96039 {760 |17886,2 68,5 | 7289 152502)1500,8
{2009 | T892 1 92.8] 31366 [10433,6 | 772 [19au0,5 | 03,8 | 7760|5582 2(1657.0
2010 | 79198 | 93,0] 33383 | 112689 | 78,1 | 21236,6] 643 | 8123 |592v2[17755
2011 | 84971 | 934} 3557,4 | 121467 | 792 1225610 | 600 | 893,0 _|6402,0]19086]
2012 | 90338 | 93,8 3672,1 |130357 | 82,7 [257713 | 64,1 | 942,1 |7008,5|2113,7
2013 | 9957,4 | 939 37996 | 14771,6 | 83,4 |332049 | 634 | 1031 |7547,2|2399,7
2014 | 10328 | 94,0] 3861,9 | 15460 | 83,8 | 35623 ] 633 | 1116,1 [8064,6(27269
2015 | 10953 | 94,1] 39485 | 15994 | 838 | 39323 | 64,3 | 12165 [8629,1]31359
2015 i 1
.oa
2000
fra 24
HHcOar
aH,
Mapva |
Mati6a: V3P Jlasnat craTHcTHKA KYMHTAaCH MabiyMOTH aCOCHIA

TY3WIraH.
* Vit xywanunapuiunr peciy6anka Gytinua sopsa MO.UTapy COHKJArH YITyLK

79
b.6.

16,4
4.6,

23

4 es

19 27 22 22 132

Ywly Xagsaiiap MabIyMOTHapd acocHia yH XYxalukiapuia
KHITOK X¥XaJHIH Maxcylnomlapy Huulal YHKapHIUHH PHBOXKIAHMUI
HCTHKOOJUIAPH K¥1I BaDHAHTIIH NPOrHo3 KWiMw tanab srunaud. [pornos
BADHAHTIAPH YM3HKIH, JIOrapMOMHK, NOAMMMHAN, JapaXald Ba
JKCLIOHEHUMAT TpeHX OYHKUMANAD KYPUHHIIMAATH  2IKOHOMETPHK
MOJC/IAP TY3UW OPKAIH aHHKIaHAH.
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fTpornos KuJIHW y4yH Ty3WIraH IKOHOMCTPHK MOJEIUIAp I'yPyXUAaH
CTaTHCTHK 6axonaiy Me3OHNapH KuWHMATNapHHM Takkocnam Hynum Gunau
YNapHUHT HKKH TyPH TaHnab onuuau. TannaHraH MOAE/UTapHHHT OUPHHYH
TYPH TPOTHO3 KWIHHAEITaH KYPCATKHYHHHI KyHH 9erapaCHHH, HKKHHYH
TYpPH 3Ca yHHHF I0KOpH yerapacuuH Genrunaiiin. Kyitn yerapa Mozeiutapu
y# X¥KaINIUTApH PUBOXUTAHHMUIMHRHT XO3HPI'H TCHACHUHAIIADH CaKIaHHG
KOJIMHMLINIA, KOKOPHCH  Yerapa MOACUIApM 3ca MCTHKOonaa Yy
XYKUTHKNApH CAJMOXHATHHHHT OWIHIUM, YA XyXKanurvra capmosnap
KHPHTHIOHM ~ KyNaWuIIH  XamjJa  yJapHH  JaBjllaTl  TOMOHWIAH
parbaTiTaHTHPHMLIHHHT Ky4aiMIIH XOaTJapHra MOC KeJaH.

Vit xyxanuknapuaa  JEXKOHYHIMK  XaMaa  4OpPBaYHIMK
MaxCynoTiapy Huulal 4HMKapull KYpCcaTKHWIapHHH NPOTHO3/AMHUHT
TAHJIaHTaH JKOHOMCETPHK MOJIE/UIApH TYIUIaMH Ky Auaariapaan Hbopar.

I. lexkoHYMAHK MaxcynoTinapu HUuiad 4MKapHIIHH NpOrHo3/all
MozennapH:
1.
a) JIoH Mm1ad YnuKapuin;

yi=28,987x + 1130,9; (R2=0,8173), (7.1
y2= 1122,8x%9865; (R2=0,9132), (7.2)
6) xapTomka;

yi= 102,94x + 726,79; (R2=0,9903), (7.3)

y2= 1,3185x2 +91,073x + 746,56; (R*=0,991),  (7.4)
B) ca03aBoT;

y1= 324,45x + 2200,6; (R?=0,9764), (7.5)
y2= 23,456x2 + 113,34 + 2552,4; (R*=0,9968), (7.6)
T) [OJIH3;

yi=43,146x + 312,6; (R2=0,9744), 7.7
y2= 1,4625x? + 29,984x + 334,54; (R=0,9789), (7.8)

I1. Dxuunap XOCHAIOPIMIHHA POrHO3/IAMW MO/IE/LIApH;
a) AOH XOCHNIOpHTH;

yi=9,0182In(x) + 42,917; (R?=0,8639), (7.9)
yr=42,813x%17%; (R2=0,83 14), (7.10)
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6) KapToILLKa XOCHIOPJIUTH;

yi= 13,328x + 152,88; (R?=0,8969), (7.11)
yo= 148,28x%%6%; (R2=0,9728), (7.12)
B) €a03aBOT XOCH/LIOPAMIY;

yi=21,687x + 214,33; (R2=0,9726), (7.13)

y>=0,1364x% + 20,323x +216,83; (R=0,9728), (7.14)

r ) MOJIK3 XOCHILAOPJINIH;

yi= 43,347In(x) + 193,42; (R>=0,9204), (7.15)
y2= 195,06x*'8; (R%=0,9103), (7.16)

III. Yoppaunnuk MaxcynoTnapH Huuia YHKapHUIHH MPOrHO3MALL
MOJIENITapH:

a) rywr (cy#unrad saznaa);
yi=-2,6923x2 + 78,351x + 454,12; (R2=0,9828), (7-17)

y2= 503,8x%2776; (R?=0,9876), (7.18)
6) cyT;
yi=374,6x + 3569,3; (R>=0,9765), (7.19)

ya= -7,7393x2 + 451,99x + 3427,4; (R™=0,9786), (7.20)
B) TYXyM;

yi=-11,695x2 + 354,7x + 1075,5; (R=0,9424), (72D)
y2= 1324,8x%4117; (R?=0,9543), (7.22)

IV.Yopsa monnapu 601l COHUHM 1IPOTHO3NALL MOJIENIaPH:
a) xopa MoJLiap;

yi=510,56x + 4418,5; (R%=0,9911), (1.23)
y2=-4,9576x + 565,09x + 4309.4; (R?=0,9917),  (7.24)

©6) curupnap;

yi= 174,15x + 2091,7; (R?=0,9783), (7.25)
y7= 2069,8x%24%%; (R?=0,9762), (7.26)
B) KYi Ba 3UKHIap;

y1= 828,57x + 5628,4; (R2=0,989), (7.27)

y2=3,5322x% + 789,71x + 5706,1; (R*=0,9891),  (7.28)
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r) nappaHjanap;

yi=2083,Ix + _12738,9; (R2=0,9689),
y2=52,6x* + 1474,5x + 8896,1; (R>=0,973),

Ywby monemnap CTbiOA€HTHHMHI' t — Me30HH OFiiMua XaKHKHH
KHHAMAaTIapyM YHHHI' OkagBan KuiiMamiapuaad karra, Oy nporsos
KwinHaérraH kypcarknd Omnad Bakr Oupiaurm opacwia ¢askynoana
TeOpaHHnLIapral XonH 6¥naraH TpeHA MaBXyUIMTHHH ucbornaiign. Ly
6wran 6up BakT/a JeTepMHHaLHA kodQdunucHTIapH (R?) KuiitMaTH, Xap
Oup Mozenga IOKOpH KHAMarra 3ra Ba Oy nporHo3 KWiHHaETTaH
KYPCAaTKHYHHHI HXOOHH Y3rapdIH BaKT OMHJIMIa MYXHM GOFIHKIHIHHH

Kypcarut Typubau.

(7.29)
(7.30)

7.3-xanBan

VibexkncTon yil Xyxaaiukaapuaa KHULTOK XYKaAHK Maxcy/a0T/IapH
HIN1A6 YHKapHII PHBOXIAHHIIHHHHI POTHO3 BADHAHTIADH

Mpornos
KypcaTkaunap )?2'3';:3;1;’ 2018 . 2020 .
e n_ | 1 1l

Jouw 1450 15367 | 14192 | 15947 | 14346
Kaprouka 1850 2168,0 | 22800 | 2373.8 | 25413
Ca63asot 5920 67429 | 81032 | 7391,8 | 96434
Tonus 664,2 916,6 1041,0 | 10029 | 11887

_ Xocaagopani, wra .
JloH 3KHHIapH 66,8 67,3 69,7 68,5 71,3
Kaprouika 256,7 287.6 303,8 2943 | 314,1
Ca63aBot 497,1 539.6 5524 5830 | 601,7
Tlonus 3298 310,8 3202 | 3162 | 3276
T'yurr
(c¥Hmnran 1116,1 1223,3 | 12481 | 1318,5 | 13877
Ba3HJa) -
Cyt 8064,6 91883 | 86903 | 9937,5 | 9130,0 |
Zz}’g" MITH. 27269 3749,1 | 39266 | 3756,8 | 41485

Moanap conn, Muar Gonita

Kopa Momnap 10328 115663 | 113828 | 12587,5 | 122354
UIyHAaH, 3861,9 45298 | 40349 | 48781 | 41613
Ky Ba HuKi1ap 15460 18057,0 | 17979,1 | 19714,1 | 19728,1
Tappanaanap 35629 414823 | 428486 | 45588,5 | 49164,0

Masnba: JKOHOMCTPDHK MO/IC/U1ap aCOCH/1a OJIMHIaH NPOTrHO3 HaTHXXAJIApH.
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Ilynapuu urobatra onub, (7.1)-(7.30) mogesnapaad ¢oknananu6
yit XYKaTUKITapHaa ACXKOHYHIHK Ba YOPBAYHJIMK MaxcCyjoTnapud niunab
YHKAPHIITHH PHMBOMNUIAHHIL  MCTHKOO/MIApDH NPOrHO3  BapHAHTAApH
apukiIaHand. Harwokanap 7.3-xaznBasina KeJITHpHITaH.

[lporHo3s Hatwxajapura kypa HcTHkborna V36exncron  yit
xyxainuknapyaa Oapya KHUIUIOK XyXKafaMrd Maxcy/naorinapu nuuiab
YMKapUUl XaMJa MCTCbMO;1 KHIHMILIHHHT [OKOPH YCHII CypbaTnapu
caKIaHHG KON TEHACHUMACH MABXY 1.

7.2. AKTucoAnéT TapMOK/Iapuia YH X{Ka THKIAapHHHT YJIYHIH Ba yJaap
Y3rapHuUIHHH HPOrHO3JIalll KYPCaTKHWIAPHHHHT Y)KOHOMETPHK

MOAeJLIapH
MamnakarumMus MYCTAaKHIUIMIMHMHT  JacTinabkd  AMIIapuaH
Oouwra6 amanra OWMPWIraH HKTHMOMH-MKTUCOAMKH HCAOXOTHap

Kapa€HMaa axonM YH XYKanvkiapH pUBOXUIAHHLIMHHM Xap TOMOHJAMA
Kyulab-KyBBaTnanml Ba parOaTNaHTHPHID TH3MMH IHAK/UIAHTaH. Y#
XyXaiMKnapura KyluM4a €p y4acTKajlapd, KaM TAabMHHNAHIaH OHjanap
yUYH KopamoJuiap, myJt Mabiiariapu xamaa € ownanapra yH-xoit Gepui
iynra xy#unrad. ByHHHr HaTwxacupna Va6exucrona yH XyXanuMkiapx
COHM XaMJa JapoMaUIapH KeCKHH KynaiaW, aliHHKCa YNapHHHT
TafGUPKOPAHK (AOTHATH PHBOXUTAHHLIN TE3NALIIH.
7.4-xansan
V36exucron ¥# XYKATHKIAPHHBHT HKTHCOAHET TapMOK/IapHAATH
Hmiab yHKapu yaymu, %

Huana P
Tapmoxnap e e et e
12005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
| Kamn - 100,0 | 160,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0
Cawoar 4.3 35 | 34 3.8 3,5 34 4,3
Kuuiox xyxanuru 58,6 | 45,1 | 46,8 | 46,8 | 46,2 | 46,7 | 45.7
Anoka Ba TpaHCNOpPT 11,7 1 20,5 | 19,0 19,_5__ B 19,6 ﬁl% 18,6_
Kypuauin 39 55 7,2 5,7 61 | 63 7.1

CaBflo, YMYMHIi OBKaT/IaHK L
Ba Tadépnain
Vii-xof x{xanuru 63 |99 | 100101 | 10,0 | 100 | 10,0

l6<°“”y“a“y"‘a”"m“a 1,6 132130301 32 |31} 39
OlIKa TapMOKJIaP

13,6 [ 123 1106 | 114 | 114 | 11,1 | 104
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Illynap Tydaitnu, Y36ekucTOH MKTMCOAMET TApMOK Ba COXanapuaa
yi  XxyxanukiapvMHMHr urmuiab  dwkapuin  (XMsMaTtnap  KypcaTwi)
cyphatnapH keckHH Ycub 6opau (7.4-xansan).

lllynapsu xucobra onrasga, HCTHKOOJLJa HKTHCOAHETHHHI €TaK4H
TapMOKJIapHja yH X{KanUKIapHHHHT WOUTab YWkapHin (XH3Matiap
KypCaTiiuI) KypCaTKHYIaPHHM LPOI'HO3MALI KaTTa aXaMHAT Kach 3raau.

ByHMHI Y4YyH CIaTMCTMK MAWTyMOTIapAaH ¢oizuiaHHO, 3KOHOMETPHK
MOJC/UIAD TVRBUMH HUUIRG YHMKH/YM BA CIITHCTHK Gaxollalll ME3OH/ApHIa acocaH

YIEAPHUHT Max(yJT BADHAH [apH TaHab OJIMHM. YJIap Ky AWIArwmpaH Hoopar.
I Vit xykamuiapyHHMHr HOUIa6  9MKapHIl  XaKMHHH
MPOTHO3NIALI MOJEIUIAPH:
yi= 4831,5x - 771,21; (R*>= 0,9857), (7.31)

y2= 301,182 + 2723,2x + 2039,8; (R>= 0,9939),  (7.32)

Il Y#i XyXanHKNapPUHHHI CaHOAT MAaxcy0TNapH XaXKMHHH
NPOTHO3.1all MO/EILIAPH:

y1=405,31In(x) + 137,78; (R?=0,9193), (7.33)
y2= 198,8x%867 (R2=0,9711), (7.34)

[II. Kuunox x¥xkamuruaa yH XYKaIHKIApUHHHr Hunab
YYKApHLI XAKMHHH NPOrHO3Naill MOJIEIUIApH:

yi= 5085,4In(x) + 1856,8; (R%= 0,9205), (7.35)
y>=2636x"8%%; (R?=0, 0,9765), (7.36)

IV. Anoka Ba TpaHCNOpPT cCOXacHiua YH Xy>KalHKIapHHHHI
XM3MaT/ap X KMHHH [POTHO3NAIL MOAE/UIAPH:

yi= 819,59x + 34,467; (R*= 0,9608) (7.37)
y2= 638,57x"19%%; (R2=0,954), (7.38)

V. CaBao, ymymuii OBKaT/JaHHII Ba TaW€pnall coxacuaa v
XY KaTHIJIAPHHHHT XH3MAaTIapH X2 KMHHH NPOrHO3 /Al MOJE/IAPH:

yi=418,71x + 191,42; (R*= 0,9695), (7.39)
= 581,68x34¢2, (R2= 0,9836), (7.40)

VI. VYi-kod Xxyxanuru coxacuaa y#H XyKanMKIapHHHHT
KYLUHITAH XH3MAT/IapA NPOrHO3/all MOAEIUIADH:

yi=394,51x + 33,567; (R%= 0,9627), (7.41)
y2= 332,42x474; (R?=0,9615), (742)
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Vwby mozennapaa gerepmutauus ko3¢pduuuentnapy (R?) kuiimaru
I0KOpH Oynrannurd cab6abiy nporHo3 KHIHHAETTaH KYpcaTKM4JapHHHT
BAKT OMHJIMIa GeBOCHTA OOFIHK IKAHAMIMHH KypcaTub Typubau.

HOkopuaa kenrupwiran (7.31)-(7.42) MoaennapiaaH doiinananray
X0/14a HMKTACOOMETAA BAa  YHMHI  4aCOCHH  TapMokhiapuaa yi
XY KUIMKIAPHBMET MIUNa6 YMKapHII (XH3MAT KypcaTHul) KYpCaTKH41apH
YCUIIMHHHEI MPOTHO3 BapHAHTIAPH XHCOO-KUTOO KUNIMHraH. YHUHr
HaTHXa1apH 7.5-XaaBanaa ¥3 akCHHH TONTaH.

7.5-%aaBai
Y30¢KHCTOH HKTHCOAHETH TapmMoKaapH 0¥ iiuua yit X kanuknapuaa
HIN120 YHKApHIL PHBOXJIAHHINHHHAT NPOrHO3 BAPHAHTIAPH

(Takkocnanma Gaxonapaa) (m1pd.cym)
Xakukara Ipornos
Kypcarxnunap a 2016 i. 2017 .
(2014 i.) I ] | 0|
Kamu kywmwiras Kuimar 37810,5 |47543,8 | 59389,8 | 52375,3 | 684378
Canoar 710,8 1071,0 | 1337,0 | 1109,6 | 14649
KHuutok xyxamury 9590,9 13566,4 | 16662,7 | 14051,1 | 18203,1
ANoKa Ba TpaHCnopT 3996,2 8230,4 | 8838,7 | 9050,0 | 10025,6
C =
ABIO, YMMAT OBKATTAHIN | 27945 | 4378,5 | 4082,1 | 4797,2 | 4425,0
Ba Takdepaaiu
Vit-xoit xyxanuru 2064,9 3978,7 | 4667,5 | 4373,2 | 5206,9

Masnba: 3KOHOMETPHK MOJCIUIAp ACOCHAA OJIMHIAH [1POrHO3 HATHXAJIApH.

Xucob-knrobnapra kypa, Y36eKMCTOHZA il XY KAIMKIADHHHHI
Kamu Hmnad uuxapuin xaxmu 2014 dunna 37810,5 mapa. cymra TeHr
6¥nran 6ynca, 2017 #inwira kenu6 6y KypcaTkud BapHaHTnap OyiiMda Moc
pasuma 1,4 sa 1,8 6apo6apra kynafiuinm MyMKHH.

7.3. Yii X{KaIHKIAPH KaMEapMAJIapH Ba aCOCHH KanuTaJra
HHBECTHUHA/IAP KHPHTHII KYPCATKHYIAPHHUHI HPOrHO3
BaPHAHTAapH

Cynrru funapaa V36exucronna yii XY KanUKNapH
JIapOMAZIIapHHAHT OLIMUIM, YAap XaMFapMaJapH Ba UIYHIa MOC PaBHLIAA
acOCHH KallTaNra HHBECTHIMA KHPHTUII (aoNusTH aH4Ya TE3MallH.
CratucTuk MabiayMoTaapra kypa, 2005 iunpa acocudl kauuramra yi
x¥xanuiiapd 361,1 MiIpa. ¢cyM HHBecTHMUMA KupurraH, Oy KypcaTtkuy
2015 #nnaa 2005 Huara nucbaran kapuit6 24 maprara omran ¢ku 8614,4
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MiIpA. cyMra tenr 6ynran. by xamu MHBecTHUMsapra HucbGatan 3ca 21,1
donsHu Tawkun staau (7.6-xagean).

CTaTHCTHK MabllyMOTJIAap aCOCHAA yH XYIKanHKNapH KaMFapMaiapH
Ba aCOCHH KallUTaAra HHBECTHUMANIAD KUPHTHLI XaXKMH, yiapra TabCHP
3TYBYHM oMwijap €pJamMHia Npor{o3 KWiMHrad. byHaa yi xyxanukiapu
KamrapMacu Gunan (y;) ynap uxtHépHaa Koiaaurad amg gapoman (x;),
yH# XYXKanMKIapMHHHT AaCOCHMH KanMTanra KHpWTAETraH HMHBECTHHMN
XOKMHMHEHT (y7), Y# Xx¥yxkanury sina gapoMagu (x;) Xamaa myn
KaMfFapMacH XaxMH (x;) ypracmiaarm GoFHMKITHKIApHH HQojaToBYH
MOJICJUTAPHHH TY3HII OPKATH IPOTHO3JIAp aMajira OIHUPHILIH.

7.6-xansan
¥Y36exHCTORIA YH XY KaNHKIADHHHHT ACOCHH KANHTAJIra
HHBECTHUHAJIAP KHPHTHII JHHAMHKACH

(M1DO. CYM)
Hunnap 2015 &.
. 2005 ii.
Kypcarkns- ncBaT
nap 2005 ) 2009 2010 2011 2012 | 2013 2014 2015
Jeum,
MapTa
Acocuii
KanHTanra 9 3 12.9
- _— 3165,2 (12531,9( 15338,7 118291,3 [22067,0127557,133715,3 #0737, .
Aap S B
Ax0mH a
361,1 | 1325 | 24489 | 3357,5 | 4539,6{5941,5 (73506 | 8614,4| 238
XaMrapMacH| ~ 7 | 7T | T - ’ ]
Ymymutt
HHBECTHUHA
HE: 10,6 16,0 18,4 206 | 216 | 21,8 | 21,1 | 97 ¢6.
ra HucOarau,
%

Man6a: V3P JlaBnar CTAaTHCTHKa KyMHTACH MabIyMOT/apH acocH/a
Ty3Wiram.

Vit xyxanurd kamrapmanapH (y;) YJApHMHT UM JIaDOMAJIHra
Gornuknury (x;) Ky#uaaru perpeccus Moaenum Ounas ndoganaHaau:

Vi = 605,1+0,171x,,(7.43)

Ywby (2.13) mMoaen y4yyH koppensuus kodbduuuest (R) 0,97,
AeTepmuHauMa koapuunentu (R%) 0,94 ra tenr. Bynap (7.43) MogenmuuHr
yprauunagrran xapaéura HHECOaTaH afeKBaT YKAHIHTHHH HCOOTIaHIH.
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YH  XPXKanMKIApUHUHT  ACOCHA  KanuTanra  KHPHTaéTraH
HHBECTHUHAIAPH X2XKMH (y?2), YA XY KalHuKnapH JapoMajH (x;) XaMaa yiap
Myn JXKamMrapMacH (x;) OoFIMINIMrN  KyHuaard Mojaewniap OunaH
TaBCH{IaHAIH:

V2 = —641,9 +0,007x,,(7.44)

V2 = —651,1+0,35x,,(7.45)

(7.44) Ba (7.45) mozestap yuyH R Ba R’ Moc pasdiuja Ky#ugard
KuiiMatnapra TeHr: R=0,97; R’°=0,95 Ba R=0,90; R°=0,81. Yuby
CTaTUCTHK Mc3omiap kuiimath (7.44) xamna (7.45) MozennapHHET
ypranunaérrad kapaéHnapra Moc (aaekBaT) JKAHIHTHHH Kypcartaad Ba
yJIapHH MPOrHO3NANLIA AXaMHATIH DKAHIHTHHY HcOoTnaiau.

Mopemnap ©Oyinya Mnpor#os BapHaHTaap YH XPKalHKIapH
JAapoMajapH (x;) Ba ynap MmyJl »aMFapMaJlapHHHHT (x;) KyHH Ba I0KOpH
Yerapa;apHHHHT Y3rapHIIH aCOCHAA XHCoOMaHraH.

Moyjennap 11apaMeTpIapUHHHI TaxJIMNK LIyHM KYpCaTaiMKH, Yy#H
XYXalHKIapd  Aanmd - japomand 1 ¢ousra owmwM,  ynap
xamrapMatapuauir 0,17 dousra kynaivmura onub kenagu. Xymau
DIYHHHTACK, YH X{»kaiMiapH japoMamuHuHr | ¢omsra onmmm,
YJIaDHHMHI' aCOCHH KanuTajra yHBeccTHus kKupuTHIIHHA 0,007 pousra ku
yi XyKanHkIapH kamMrapManapunuHur 6Mp ¢(oM3ra OIIHMIIM 3Ca acOCHH
KanuTanra HHBCCTHUMANAD  KHpUTHIN  Xaxmuud 0,35  ¢omsra
KynakTupasu.

llporHo3 HaTwxanapura kypa, yH XyxaidkrapH KamMrapMalapH
2020 #wunpa 1 BapuaHT nporwosm 6yinua 1,6, 1l Bapuanr 6yiimua 2,3
Maprara OWMIUH MyMKHH (7.7-xansan). Yii XYXKaIHKJIQDHHHHT aCOCH#M
KalliTanra  KHPHTa€TTaH  HHBECTHIMAIAPH  XKMH  NPOrHO371ap
HATHXANapura Kypa, y# xyanuru gapoMand oumdirvra Gornuk 6ynran
xonaa 2020 #mnga 2015 diwrra vucbaran 2 (I sapuant) Ba Il BapHant
Oyinua 3 maprara, yH xyanuru xamrapmacura 6ornuk OynraH xonja
2015 fnnra connwrupranga | BapuanT 6yitnya 1,8, 1l sapuauT 6¥iinya sca
1,9 Mmaprara owmmium KyTWiamd. Ywby RpOrHo3 BapuaHTIApHIAH,
HHBECTHLMAJIAD OIUMIUA YH XYXKanuru (ouia) Myn >kamrapMacd Ounmau
6ofnuK OYaraH NpPOrHoO3Nap HMKTHCOOMETHUHT XO3MPrdH pPHBOXIAHHMIL
TEHACHUMANAPHra KYTIPOK MOC TYHIa M.
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YMyMaH onraHaa yuwdy OporHosiap yil XyxamuiJIapMEMHr YTraH
HHIUIapA2 PUBOXUIAHAMIN TEHACHLMANIADHHHM Y3HAA HAMOEH TUwiM Ounax
6upra ynapHHHT | BADHAHTH HKTHCOAMETTA HHBECTHLIHANIAD KAPUTHIIHHUHT
XaMJa YH XYXKaIHMKIapHHH Ky/11ab-KyBBAaTJAIUHHHI XO3HPru TU3HMHIa
kyipok MoHauiaup. [lpornosnammnunr Il BapnanTM 3ca MKTHCOAMETTA
HHBECTHLHMAIAP KHPHTHLIHMHI, aHHMKCA, HYKH HHBECTHLHAIADHMHI
xamaa 6030p Ty3wIMalapUHUHT (aon pUBOXIAHHUIM Ounan OGOFIHK
xapa€Hnapra Moc kenaau. Ywly nporHosznap pecmyGiMka Ba YHMHT
XyZyAnapuaa yH XYXKaIMKIapH pHBOMNJIRHHIUKM MOHMTODHHTMHH ONHO
GopyBud pmasnar Oouwkapys oprawiapn, Xxycycui TaxpOupkopnap,
IMYHMHIEK, OWJIa TaaOHpKOpAMrura Kpeauriaap OepyBYM MOJIMABHHA
Ty3WIMaJiap, Wy XyMJIaJaH Tiwxopar 6aHxiapu, yi xyxanuknapu 6unan
XaMKOPJIHK KWTyBYH HHQPATY3U/IMa TAIIKHIOTAAPH Y4yH (oilgann manba
6¥116 xu3Mar KHIaaH.

7.7 — xansan

V36exncron yi X{KanuK/1apH KaMrapMaJiapH XaM/a acocHH

KalIHTAJI'a HHBECTHIHS KHIIHII XaXKMHHHHI HCTHKOO01a
V3rapHIUH nporyosu (Mapa. cym)

Ipornos xaaHHaéTran KypcaTkH41Nap
Yit X{AANAKNAPHHHAT ACOCHH KAMHTAIFR
- KHPHTa€TTaH HHBCCTHUHAARPH ()2)
fiun Yi xyxansaxnaps o - XV a
YH XYKANIHTH Yi XYXKaAHCH BY.
xamrapmanapu (yr)
o | _ napomaam (x;) KAMFRPMACH (X2)
I i1 I 1K I Il
BAPH2HT | BADHAHT | BAPHANT | BAPHAHT | BAPHAHT | BapHART
12015 | 12014,5 | 148640 | 4056,1 | 5229.4 | 36122 37210 |
2016 13289,7 | 17631,6 | 45812 | 6369,0 | 40415 4193,5
2020 14564,8 | 20670,6 | 5106,2 | 7620,4 | 44523 47510
2020 jfinnna
2015 #unra
uucbaran 1,6 2,3 2,0 3,0 1,8 1,9
yeum,
Mapra

Man6a: 3KOHOMETPHK MOJEIIIAp aCOCHJA NPOTHO3 KHIHHTaH.

AWHM DaHTAa TaxkAWM DJTWIAETTAaH TPOTHO3 KYpPCaTKHYIapH/IaH
MaMIIaKaT WXTHMOHH-HKTHCOAHH DHBOMUIAHMII JAcTyplapuHM Hnuiab
YMKHII XaMaa y# xixaiMkaapuHy Kyanab-kKyBeaTaain uopa-tragbupiapu
6y#n4a kapopuap kabyJ1 Knanmaa GoHaaiaHuIL MyMKHH.
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TJIOCCAPHHA

Asmoxkopperayun — pacrnabkn katop xampa ywby katop Gunan
11acma6xu XoJjarra uucbaran A BAKT fax3sajapura CypHIlraH Karop
ypracuaary y3apo GOFIIHKIIHK XO/IHCACH.

Asmopezpeccua — Karop ONAMHIH JAPAKVIAPHHUHT KCHHHIH
Japaxanapra TabCHPHHH XHCOOIa OJ1y BUH PEI'PECCHA.

XKygm xopperryua — vkxura omun (HaTwKapuil Ba oMWwUIap &kn
HKKHTa OMHII) ¥pTacuaary SOFTHKIHK.

Pezpeccun ycygpm koappuyuenmu — arap x ysrapysuu Gup ya4os
OHp/Mrura OUIMpHIICA, y HaTWXKaBHil OMWI ypTaya KaH4a MHKIOpra
y3rapyigHyd KypcaTaly.

XKygpm pecpeccun — HarwkaBuil Ba oMHWLIAp Ypracuparu
6OFIMKITHKHH TaBCH(IaHLH.
Hemepmunayun  xcygpm  Kodypduyuenmu — y  y3rapysuu

BapHAlMACHHHHI KaHaKa YJyIOH MoJeNna Xucobra OJIMHTaHIWIMHU Ba
ymby yayul yHra x ¥3rapyBUMHHHF TabCHpH OHNaH LAapTIaHraHIWIMHH
Kypcaranu.

Pezpeccuon maxiun GOFNHKIMKHHUHT YHJA HAaTHXABMH OMWIHHHT
y3rapuun O6up €k OHp Heya OMHIUTAPHHHT TabCUpH OMNaH WapTHaHraH,
HaTHXaBHH OMHITa TabCHP KypcaTtyBtuH 6olika 6ap4a oMHIInap TYIaMu
3ca JOMMHIl Ba yprada KuiiMaT cudartuaa Kabyn KWAHHAOMIaH TaxXJIM/IHiA
IIaKJIHEY aHHKTamaas ubopar.

Mycmakun menziamairap muziumu — 3KOHOMCTDHK TEHIJIaMaliap
TH3UMIIAPHHMHT Typaaphaad 6upu 6ynu6, ynaa xap GHp HatuxaBHil oMU
OHp oMHLIAp HMFUHAHCHHUHT QYHKUMACH XUcOONaHalH; TH3UMHHHT Xap
6dp TeHrnamacujars OMWUIAp TYNAaMH YpraHunaérraH xoaWcara kapab
y3rapu6 TypHIUH MyMKHH.

Pexypcus menziawanap musumu — >KOHOMETPHK TcClilIamMasiap
TH3HMJIADHHHMHI' TyphapuaaH Oupu Oynub, yHaa xap Oup KeiiHHrH
TeHrnaMajga TH3HM OHp TEHrNAMACHHHHT HaTKaBuH OMUT ¥3rapyBun
OMHIap HHFHHAHMCH OMnan GUp KaTopia oMM XHCOOIaHALH,

Cmamucmux GozAuKAUK — YHIa X MYCT4KHT Y3rapyBUHHHHI Xap
6up KuHAMaTUra y 3pKCU3 ¥3rapyBUMHHHI Kymuiab kuliMaTiapHs Moc
kenaaurad Gormanuul, 6yHaa y afinad Kapaka KMiMaTHE KaOyn KwiMium
OJIIHHAAH MabJIyM IMAC.

Vxwawaux — mopens Tapkubuii TCHITIAMANapMHMHT TypiapHiaH
Ovpu  OYaub, y OHuOreH ¥3rapyBuWsiap ypracHaard  HUcOATHH
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Ocnrunaiigd; Tacoauduit  TapkuOWH  KHCcMnapad Ba  TapknOuit
k0dQOHUHEHTIAPHH Y3HAa MyKaccaM 3TMaraH.

Tpeno — BaxT Karopuaaru Taconuduit y3rapud TypHunapAak o3Mu-
kM Xonu 6ynrad acocuit anda 6apkapop TEHACHIHA.

Anoxuda Koppensayua — 60IWKa OMHIUTAPHAHT KaTbHil Oejrwianran
KHHMaTHaa Harumxkand Oearnm Owinan OMTTa OMMA KM HKKMTA OMMI
ypracuaaru GOFITHKIMK.

Ix302en (Mycmaxkw1) yszapysuurap - KHHMaTIapH MOIENIaH
Tanikapuaa Gepunanuran y3rapyBudnap.
DKonomempuxka — HKIMCOQMH XOAMCa Ba xapadwnap y3apo

GOFNMMKIMIHHHHT MHKAOPHIi HpoaacuHu Ypranysdu daH.
Inodozen (3pxcus) yszapysuuaap - KMAMaTIIapH MOJCIHHHT HYHMAA
aHMKJIAHAJUIaH ¥3rapyB4daap.
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