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KHUPUII (pancada noxkropu (PhD) qucceprunmsicn aHHOTANMSACH)

Juccepranus MaB3yCHHMHI J10J3apOauru Ba 3apypatu. JKaxon 06o3op-
napuaa pakodar Tobopa Kydain® Oopaétran OyryHIH IIApOWTAA HKTHCOIUET
TapMOKJIAapW, KyMJIaJaH, KHIJIOK  XYXKaJIUruga 3aMOHaBHl  axOopoT-
koMMmyHuKanus texnonorusuiapuan (AKT) sxopuii st depmep Xykamukiapw,
KMYUK OHW3HEC Ba XYCyCHUH TaJOUPKOPJIMK CYOBEKTIApPUHUHT pakobaTdap-
JOUUIMTHHY OIIWPaad, KaTTa XakMJa axOopoT TYIUIall Ba YHH YMYMJIAIITHPHIL
MMKOHUHU Oepajii Ba OOIIKAPUIIHUA CTPATETHK Japakaja TaIlIKWI STUL YIyH KEHT
UMKOHUATIAp o04yud Oepaau. Xo3upru JaBpia axOOpOT-KOMMYHHUKALMS
TEXHOJIOTUSJIAPU COXACHHUHT POJIM Ba aXaMHUATH TOOOpa opTud OOpMoOKIa.

XaxoH OaHKMHUHT MabIyMOTJIapura Kypa >KaXxOH MUKECHAA sSpaTHiaéTraH
SUITA MYKU MaxCYJIOTHUHT TaxMHUHaH Oeml sipuM (ou3u axOopOT-KOMMYHHKAITUS
TEXHOJOTHSIAPH COXACHra TYFPU KeIMOKHA . TamKMKOT/IAp AioiaT OepajuKH,
AKT ponu omraH capu sullli MaxcyJoT HILIa0 YUMKapuIl xam OpTHO Oopaau.
Kymnanan, HKTUCOOUET  TApMOKJIapuja KEHr  HWYJIaKiId  JIMHUSJIAPHUHT
10 ¢owmsra omwmmum ANUMuusar yeum cypwvatuu 1,4 Qousra omngaﬂn. by
kypcatknu Xurtoil Xank Pecnybnukacuma 2,5 ¢ousHM Tamkuna stagu’. Mooun
aJ0Ka OpKaJIM MablyMOTIapAaH (ONJallaHUIIHA MKKH XHMCCara OLIMPHII KaXOH
MuKEcuna axonu xoH oomura AMMan 0,5 dhous oprummra oauod kenagn’. Jlemax
xynoca Kuiuiml MYMKUHKH, AKT HKTUCOOMETHUHT PUBOMIIAHMIINIA WXKOOUMN
TabCUP KypcaTaju.

MycTakWIUK MWUIapua aMalira OLIMPWITaH MKTUCOOUU HCIOXOTIap
Tyainu Kunuok xyxanuruaa Gepmep xykanukiaaph TalIKwi 3TWIIHA Ba arpap
tapMmoksia AKT Hermsuma 3aMoHaBuil OOILIKApyB YCYJUIApU KOPUH ITHUIMOKA.
Xozupru naiitna AKTuuar mamnakar SAWUMparu ynymu 1,9 dousHu Tamkumn
stMokaa. 2030 iumnra Oopub, Oy kypcatkuunu 10 ¢dousra erkasuin
pexanamtupwirad. Ammo kunuiok xyxanuruaa AKT Ba UHTepHeT TU3MMUHU
OM3HECHU IOPUTHILN, MaXCYJIOTJIapHU OKCIOPT KWIHII Ba  axOOpOTHU
allmpOolamga  Kyuialm — CycT — Japaxkajaa.  Yjiapra — UyHanTupuiaraH
MHBECTUIMANAPHUHT KAHTHMU [AcT Napakana KOJIMOKIA. Y3GEKHUCTOH KHIILIOK
xyxkamurugaru AKTra KWiIMHraH WMHBECTHUIMSUIADHUHT TapMokaaru (aH Ba
TEXHUKa PUBOXKUTA, PepMep XY KaNWKIapu Ba KUIUIOK KOMIApUIArd MApOUTHU
AXIIWJalmra KaTTa Xu3MaT KWIagd Ba YHUHI KYJUIAHUIIMHU KEHTaWTHPUIL,
TapMOKHHM MOJIEpHU3ALMSIIAIIA AaCOCUM XApaKaTIaHTUPYBYM Ky4dra aujiaHaau. by
Aca KMIIUIOK XYKAIUTHA COXACHIa amalira OMUpUiIaETTal UCI0X0TIap Ba TApKUOMiA
Vy3rapuiiapHi sHajla 4yKypJiallTHUpUII, €p Ba CyB pecypclapuaaH camapaiu
doiinananumn Ba SKUH HCTHUKOOJTra MYIDKaJJIaHTaH HWKTUCOAMN JacTypilapHH
amasira OLIMPHUILJIA STHTY TEXHUKA BAa TEXHOJIOrUsap, Kyminaaad, AKTHH Kymnam
Xam/ia YIApHUHT caMapaopJUriHU OLIMPHUIIHHA TaK030 3Tau.

Kaxonna AKT Ba ymapuunr sHru asinojuiapura (NGN) wuHBecTHIHS
KWIMIITHUHT CaMapacuHU OLIMPHUILTA JOUP MyaMMOJApHU WIMHIA acoca Xall 3TUII

“www.wh.org
2 http://broadbandtoolkit.org
® http://gsma.com/publicpolicy



103aCHUJIaH WIMHUN HW3JIaHUIUIAp JaBOM OTTUPWIMOKJIA, >KymiagaH, ax0opor
KoMMYyHUKanus TexHonorusmapu (AKT)ra y30Kk Myngatnard xapaxaTJiapHU
HUcOaTaH omupMaid TapMOKHUHT HMHTEHCHB PHUBOXKJIAHTUPHUIIHM TabMHHJIIAII,
KUIUIOK ~XYKaIUTMHU OOMIKapuIl CU(pATUHU OIIMpULI, OOLIKApyB METO-
JOJIOTUSICMHA TaKOMMWJLIAIITUPUII, YHAA WHHOBAIlMOH THU3UMJIM TaxJWil YyCyJ-
JApUHU KYJUIalll, MEeXHAT YHYMIOPJUTHHU OIIUPHUII Macajajapura 3bTHOOP
KYYaUTHPUIMOK/A.

V36ekncron PecryGmukacunza xam AKT Ba ylapHMHT SIHTHM  aBJIOAMHH
aManuérra >Kopui >Tuil, GepMep XyKalIuKiIapuHu OOLIKApHIIL Kapa€HUa MyXUM
axamusT kaco staau. Mnumad yukapuim ¢yHKuusiapu, skymanan, Ko66-/yriac
GYHKIUSICH KHUIUIOK XY)KJIMTHJIa XapaxaTiap Ba MaxCyJgoT HIIa0 YUKapHUII
opacuzaru OOFIaHUITHU uUdoAaNaml, MapKHHAJI Xapaxkariap Ba MapyKHHAI
JapoMajuiap SKMXaTJaH MIUIad YMKapUIl XaKMJIapyd Ba caMapaJOpiIuTrvHU
aHUKJIAITa UMKOH sipaTaju. by 3ca MaB3yHUHT 0JI3a0JIMTHHU OCITHITANIH.

V36ekucron Pecry6mukacu Ilpesumentuauar 2017 iimn 7 despangaru
«V306exucton PecryOnMKacHHM SHAja PUBOXIIAHTUPHII OyiiMua XapakaTinap
ctparerusick  Tyrpucugantu  [1d-4947-connu, 2002 #mn 30 wmaiigarm
«Komnbrorepnamtupum Ba ax00pOT-KOMMYHUKAIMS TEXHOJOTHSUIAPUHU KOPHI
KWIWIIHK ~ SHaJla  PUBOXKJIAHTUPHII yopa-taaoupiapu  TYFPUCUIANTH
dbapmonapu xamma 2013 #mn 27 uoHAArH «Y36eKucTOH PecniyOnukacuna
MUWJUTUH  axOOpOT-KOMMYHHKAIIMS TU3UMUHU sIHaJa PUBOXIAHTUPHUII Yopa-
TagOupiapy TYFPUCHAANTH KAPOPWMHM Ba Mas3Kyp coxara Terunuid Basupmap
MaxxaMacUHUHT Kapopjlapy Ba HOpPMAaTHUB XYxXOKariapuaa OenrujiaHraH
Ba3u(aiapun amaira OMMpHUIIa YOy AuccepTalus TaAKUKOTH MabliyM
Japaxaaa Xu3Mat Kuiaau.

TagkuKoTHUHT pecny0auKka (GaH Ba TEXHOJOTHAJIAPH PHUBOKJIAHUIIN-
HHUHT YCTYBOP HyHaJIMILJIapuUra Mocjauru. TaakukoT MaB3ycH pecryoiuka ¢paH
Ba TEXHOJIOTHSUIApU PUBOXIAHUIIUHUHT |. «JleMOKpaTHK Ba XyKYKUN >KaMHUSTHH

MabHaBUI-aXJIOKUHU XaMmaa MaJIaHUuUN PUBOXKIIAHTUPHILI, WHHOBAIIMOH
UKTUCOAUETHH MAKIUIAHTHPHII» YCTYBOp HyHAIUIIIUTa MyBOGUK OakapHIIraH.
MyaMMOHUHT YPraHUIraHJIuK Aapakacu. Nina6 YUKapUII

GyKOUsIapuHA  UKTUCOAMHN  TaIKUKOTIapAa KYJUIAIIHWHT adpuM  JKHXaTIapu
xopwkiauk onumiapaan P.Comnoy, C.Ko66 Ba II.[yrmac, D.Xemu, .JwiioH,
K.DupBanue, 3ye I'punmuec, B.Jleitn, M.®pank, b.®@paymenu, M.Ilapnunckas
TOMOHUJIAH TAJKUK STUJITaH .

Mycrakui aaBiatiap XaMmAyCTJIMTHM MamilakaTiapu OJUMMIIapd TOMOHHUJAH
unuiad uukKapum (QYHKIMSUTAPUHUHT TIapaMeTpiIapyuHu  XHUCOOJaI, Makpoja-
paxana Ty3um Ba Taxymil Kuiauim myammonapu JI.O.babemko, H.b.bapkaios,

“Solow, Robert M.Technological Change and the agricultural Production Function. MIT Press.1957,
p. 234; S. Cobb., E. Douglas. Production Function of USA...E. Heady. D. Dillon. Production Functions in
Agriculture. R. Solow. Economic Growth and Technological Progress. Echrvarria Cristina. A three-factor
agricultural production function: The case of Canada, University of Saskatchewan. // International Economic
Journal, vol.2, Issue 4, pp34-45; Griliches, Zvi. \\ Agricultural production function. // The American Economic
Review, vol. 4. issuel, pp. 231-246; Jorgenson, Dale W., Gollop, Frank M., and Fraumeni, Barbara M. Productivity
and U.S Economic Growth; Harvard University Press,1987, p. 256; Parlinska Maria. Applications of Production
Function in Agriculture. Warsaw University of Life Sciences Press, 2003, p. 137
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0.0.3amkoB., FO.A.Yepemuux., B.Toncronsarenko, B.A.Konemaer, N.I".I'panGepr,
N.N.EnnceeBa TankukoTIapuaa Kypuod ‘-II/IKI/IJ'IFaHS.

V36ekucTon PecnyOnukacuga SKOHOMETPHK MOJIC/UTAIITHPHIINT Ba axOOpOT
KOMMYHHMKAIIUSl TEXHOJOTWsUIapuHM kopui »tuml Myammoisapu C.C.IFymnomos,
b.A.berano, b.}JO.XomueB, O.M.A6aymnaeB, C.K.Camae, T.Il.Illoxues,
A.H.Apunos, O.K.Umunos, X.A.MyxugaunoB, A.T.Kewxabae, H.O.Katomogra,
C.B.Uenen, P.X.Amumo, W.K. Kymae, b.K.FouGnazapos, H.M.Maxmymos,
HI.P.XonmymunoB, X.I'.HaGueB, HO.MyxamenoB kabu onumiaap TOMOHHUAAH
TaJKHAK STHITaH’,

AMMO KHIIIJTOK XV KaJIUTHAa UIUIA0 YMKapuIl (PYHKIUSJIADUHHM SPATHII Ba
axO0pOT KOMMYHMKAIIMS TEXHOJOTUsIApUra WHBECTUIIMSJIAIIHUHT —camapacH,
xkymnagad, NGN-TexHoIOrHsAIapuHA KYJUlall OpKald YHYMIOPIUKHH OIIHPHII
*)apa€HUHU MOJCIUIATHPHUII Macajaiapu 4yKyp ypranuwimarad. [lynnai kumuo,
unuiad yukapuill GyHKIUSATIApU Ba yaapAaH UKTUCOAUM TaxXJIWJl Ba MPOrHO3JIamaa
dboliganaHuIl  MyaMMOJIADUHHHT  CEPKUPPAIUMTH  MaB3YHHHT J10J3apOJIUTUHU
KypcaTaau.

JAuccepranusi TAAKUKOTHHUHI OJHMH TabJIUM Myaccacacu WJIMHHA
TAAKUKOT MILIAPH pexajapu OnjiaH 00rIMKIMru. Ma3kyp TaakukoT TOIIKEHT
JIaBJIaT UKTUCOAUET YHUBEPCUTETH WIMUM TAAKUKOT UIUIAPUHHU amajra OIIUPHUIILL
pexacura MyBopuK «DPM-9. Muumii HUKTUCOAMETHUHT TYPJIM COXaJlapura
MHHOBAIIMOH ax00pOT-KOMMYHHKAIIUS TEXHOJIOTHUSJIADUHUA caMapajiy TaTOUK THIII
Ha3apusCH Ba aMaluéTn» GyHIaMEeHTAI JJIOMUXACH Joupacuaa OakapuiraH.

TagkukoTHuHr Makcaau ssHrd NGN-TexHomorusiiapra WHBECTHIUSIIAII-
HUHI Y30GEKHCTOH KHIILIOK XYKaJIUTY WHHOBALIMOH TapakKKUETUTa TabCUPUHU
0axoJam METOIOJIOTHACH XaMJla TAPMOK YHYMJIOPJIUTHHHU OIIUPHUINTa KapaTUiraH
WIMHUH Ba aMaiuil Takiauduap nuuiad YuKUIIgaH noopar.

TaakuKOTHUHT Bazupasapu Kyiugaruiapaan noopar:

unutad yukapui (QyHKIVSUIAQPUHU SPATUI Ba YJIAPHUHT MapaMmeTpiIapuHU
CTaTUCTUK Oaxojamra xamJla «xapaxaTiap-MaxcyJoT» HucOatura >xKOpui
ycyOuii €HIanryBiIapHid TaHKUIUN Tax T KAJTUII;

® BaGemko JI.O. OCHOBBI SKOHOMETPHUYECKOr0 MOJEIHpOBaHus. YueGHoe mocobue. — M.: KomKuura, 2010. — 452
c.; bapkamos H.b. Ilpon3BoacTBeHHble PYHKIMA B MOJENSX DKOHOMHYECKOTO pocta. — M.: m3a. MI'Y, 2008. —
768c.; 3amkoB O.0., Uepemusix FO.A., Toacronsarenko A.B. MaremarnueckuemMeTo 1l B 9koHOMHUKe. — M.: Jleno u
cepBuc, 1995. — 267 c.; Konemaes B.A. Martemartuueckas 3koHomuka. — M.: FOuwuth, 2005. — 287 c.; I'panbdepr N.T.
MogenupoBaHne ¥ IPOrHO3MPOBAHKUE 3KOHOMHUYECKHX rnporeccoB. —M.: FOHUTH, 2008. — 368c.; Ennuceesa .M.
DkoHOMeTpHuKa. YueOHuK. — M.: @uHaHCh 1 cratrcThka, 2006. — 455 c.

6FyJIOMOB C.C., beranoB b.A. Uxrucomuit mapopmatuka. —Tomkent: TANY, 2002.; Ab6xymraeBA.M., Xoues
B.J0. V36ekucToH NKTHCOAMETH A TaNOHPKOPINK PHBOX/IAHHIIHHE YKOHOMETPHK MOJIE/UIAIITHPHII: HKT.(aH. I0K.
muce. -T.: TANY. 2000.; Xoaues B.1O., NmrazapoB A.U. Dxornomerpuka. —TomkeHT: TT'OVY, 2007.; Canaes C.K.
Knunk OnsHec pHBOXKIIAHUII TEHACHIMSIAPMHM MOJEIUIAIITUPUIN Ba Oamopariam. WKT.(GaH. oK. aucc. -T.
TANY. 2008.; [Hagues T.II. DxoHOMHYECKHE MOJEIN Pa3BUTHSA CEIbCKOTOX03siicTBa. —TamkeHT: PaH, 1986,
-156 c; Apunos A.H., Umunos O.K., Myxunmunos X.A. Mudouxrucoauér acocnapu. — T., -2006. Kenxaboes A.T.
Tandupkopiuk paonusTraa axOOPOTIAITHPHII MUJUTUH TH3UMHUHHM IIAKJUIAHTUPUII MyaMMOJIApH: MKT. (aH. JIOK.
Hucc. aBtoped. — Tomkent: TANY, 2005. - 42 Ger.; Katomora H.O. S"36eKI/ICTOHzLa HUKTHCOAMNA PUBOKIIAHUIL
*apa€Hu sTHru-cudaT OOCKWYMHUHT SKOHOMETPHK Taxiauiau. VKT.d.x....aucc.asroped. — T.: TAWUY, 2012, -42 6.;
Yemnren C.B. CucreMHbIi aHATN3 U MOJETUPOBAHNE TIEPCIIEKTUB YCTOHYNBOTO Pa3BUTH HAIMOHAIBHON 3KOHOMHUKHU
V36ekucrana. —T.: UTIMU, 2014.-316 c.; AnumoB P.X. Ba Gomkanap. AXOOpPOT TH3UMIIApH Ba TEXHOJIOTHSIIApH.
Tomxkent: TANUY, 2007.; XKymae U.K.®epmep XyKanmukiaap pHBOKIAHUII TEHACHIMIAPA Ba MCTUKOOJUTAPHHU
SKOHOMETpHK Oamoparnam UKr.¢.x....ucc.asroped. -T.: TANY, 2012, -46 6.; lHonues T, Arzamos C.. Mnteprer
THU3UMHU UIMKOHUSTIIApU Ba Myammonapu. —TomrkeHT: @an Ba TexHosorus, 2006.



UIIa0 YuKapui GyHKIUsIcH EplaMu/ia KMILJIOK XYKAJIUTH TapMOKJIApUHUHT
PUBOXKIIAHUIN TEHICHIUSIIAPH, WKTUCOIUN HMCIOXOTIAPHH UYYKYpPJIAMITAPHUII Ba
UIUIa0 YUKAPUIIHY TUBEPCUDUKAIMSIAIIIATH TAHTIINK) JIAPHUA aHUKJIAIIL;

unuiad YuKapuil skapaCHUAard OMWJUIAPHUHT SHI camMapayii TabCUPUHU
Xamjia TAPMOKHUHI WHHOBAIIMOH PUBOXKJIAHUII WYHATUIUIAPDUHU aHUKJIANI YYyH
NUYDHu moaudukausiai;

KHIIJIOK XY KAJIUTHA UITa0 YUKAPHII caMapaopiIuT Ba MaxCyJI0TIap XaxMu
JMHAMUKACH XaMmJla TAPMOK MKTUCOIUIN YCUIINTa TabCUP ATYBUYH aCOCHI OMUILIAP
Ba MaHOAJIApHU aHUKJIAI;

UHTEHCUB WKTUCOAMM Yycuimra Oapya oMWwmiap, >XKymiagaH, ax0opoT
KOMMYHUKAIHS TEXHOJIOTHSTADUHUHT TaAbCUPHHHA 0axoJIal,

AKT/NGNHUHT KUIUIOK XV KQJIMIH HILIA0 YHUKAPHUII caMapagopiIurura
TabCUPH Ba UCTUKOOJAa YIAPHUHT KUIUIOK XYKAJIUTM MHHOBAIIMOH TapaKKUETHIA
KEHT KYJUTAHWIITUHA TaJKUK JTHIII,

XuToWnuK  pepmepnapuunar arpoousHecan oputumiga  AKT/NGNpan
doliananmm  TaxpubacuHu Y30eKHCTOH (epMepiapd TOMOHMIAH KYyJUIaIira
KapaTWITaH TaBCHSUIAPHU UILIA0 YHKHUIIL.

TaIKMKOTHHHT 00BbeKTH cupaTHia Y30EKHCTOH Pecry6IMKacHHUHT
KHIIJIOK XY KAJIUTHA TAPMOFHU OJIMHTaH.

TaagkukoTHUHT npeaMeTn KUNUIOK xyx)anuruga NGN TexHomorussiapuHu
KYJUlalm OpKajdd YHYMJIOPJIMKHHM OIIUPHUII >KapaéHIapUHU MOJEIUIAIITUPHUIIT
MyHoOca0aTiIapu XucoOJaHaau.

TaagKUKOTHUHI ycCyJuiapu. TaJKUKOTra KyWWJIraH MyaMMOHHMHI Ha3apui
acocliapu Ba YyJapHU XaJl ATUII YyCYJUlapu >KyMJlacura yMyMWIMHUN THU3UMIIH,
TH3UMIIM (PYHKIIMOHAN, KUECUN TaKKOCIAIll, SKOHOMETPUK, UKTUCOINI-CTATUCTUK
Taxaun  Xamaa KUnuiok xykamuruaa AKTHu kymwmam €xpgantyBiapu TallKWI
stanu. JlacTinabku MabliyMOTJIapHM Kaita unuampga SPSS amanuii gactypnaimn
MaKeTH KYJUTaHWIIH.

TagKNKOTHHMHI WIMMH AHIWINTHY Kyluaaruiapaal uoopar:

V36exucron PecryGmukacu kunuiok xyxamuruga AKT/NGN TexHoIOrHs-
JIAPWHHM JKOPHHA STUIITHUHT WHBECTHUITUSIIAIT MEXaHU3MHU TaKOMUJUIAIITHPHIITAH;

kunniok xyxkanuruga AKT/NGN texHonorusiapura HWHBECTHIMSIIAITHUHT
TapMOK PHUBOXKH Ba camMapaJiopjiurura OMWUJIAPHUHT HUCOMNA Ba MYyTJIaK «cod»
TabCUPH, PECYPCIAPHUHT MapXKUHAT YHYMIOPIUTHHH HGOMATIOBYM MaTEMaTHUK
MOJIeJTb Ba ONTUMAJ XQKMUHU aHUKJIAI YCITyOUSITH TAKOMUWUIAIITUPUITAH;

unuiad yukapui GyHKUUSACUHUHT TaCHU(PUN OeNrniapyuHu yMyMJIAIITHPUILIT
Hermuga AKT/NGN TexHomorusuiapuad MyKOOWI MHBECTUIHASIIAITHUHT MOJIEITH
sapatwirad Ba Ko00-J/lyrmacHuHT wunuwiad 4Yukapuil (QyHKIMSICH TaKOMUJIIAII-
THPWITaH;

unutad yukapui (QYHKIUACHAA acocui (OHIJIAPHUHT TaKpop HILIa0
YUKApUIL KapaéHUHU UPOAATIOBYM HUCOMM KYpCcaTKUy TakIu( 3TUITaH;

Taknmud OSTHITaH HMUUIA0 YUKApHII (QYHKIHSICH EpaamMuaa Y 30eKHCTOH
Pecnybnukacu KHMIUIOK XY’Kaduruaa Y30K MYAJATId WHBECTUIIMOH CHUECATHH
OOMIKapHUII MOJIENU SIPATHITAH.



TagKNKOTHUHT aMaJIMil HATHXKACHU KyWuaaruiapan noopar:

SpaTWITaH «xapaxkariap-Maxcynor» HucOatuau O6axomam ycmyouéru, Ko6o-
Jlyrmac  unuiab  umkapum  QyHKUMACH — EpAaMmia  Y30eKHCTOH — KHMIILIOK
XY)KAJIUTUHUHT XOJIATUHU TAAKWUK OTHII, TapMOK HCTHUKOOJMHHU MPOTHO3JAlI,
MKTUCOJHM YCHIIJIar¥ UHTEHCUB Ba SKCTEHCUB OMUJUIAPHUHT YIYIIMHU aHUKJIAII
METOJIMKACH SIPATUJITaH;

KMIIJIOK XYKaJINTHUJA PECypceiap y3apo aJMallMHYBHHUHI CYHITH YeTrapacu
Ba Map)KUHAJ YHYMIOPJIUTMHM XucOOJaml Ba ylap Herusujaa OenrujiaHra
MUKIOpJArd MaxCyjaoTJIap XaKMHUHM HWILIA0 YHUKApUIl Y4YyH OMMWUIAPHUHT
ONTUMAJl KOMOMHAIMSICUHU PEXaJAIITHPUII YCYJIW SpaTWIraH Ba pecryOsuka
aManueTuaa KyJUIaHWITaH;

KUIIUIOK XY)KaJIUTH PHUBOXKUTA MOJIUNNAIMTaH (DaH-TEeXHUKA TapaKKUETH
(Conoy xonmuru) xamjaa AKT/NGN xwuccacunm Oaxosamn yciayOuETIapuHu
aMaJIMETAA KEHT KyJUIall TaBCUs TUITAH;

XUTOUNUK  ¢epmepnapHuHr  arpoOusHecHu  toputum  Ba  AKTra
WYHANTUPWIAIUTaH WHBECTUIMSAJIAD XaKMU Ba TapKUOUHM ONTHUMAJIJIAIITHPUII
TAXPUOACHHN Y30eKHUCTOH (epMepnapd TOMOHHMAAH KyJUIAlTa KapaTHITaH
TaBCUsJIAP BAKOJATIM TAIIKWIOTIAP TOMOHH/IAH aMAIMETAA KYJUIaHUITaH.

OJIMHraH HATHKAJAPHUHT MIIOHYWJIMJIMIKA. TaJKUKOT HaTHKaJIapUHUHT
WIIOHWIWJIUTH MIIIa KYJUIAHWITaH €EHAAIlYB Ba YCYJUIADHMHI Makcajara
MYBOQUKIUTH, axO0pOoT 0a3acMHUHI pacMuUi MaHOanapJaH OJMHIaHH, XyJoca,
takiu} Ba  TAaBCUSJIAPHWHT  aMmaija CUHOBJAH  YTTaHJIUTH,  OJIMHTaH
HATWKQJIAPHUHT BAKOJIATIM TY3WJIMajlap TOMOHMIAH TacCAWKJIAHTaHU OWIaH
M30XJIaHAIH.

TaagKUKOT HATHKAJIAPUHUHI WJIMHHA Ba aMajJud axaMHUSATH. TagKuKOT
HATIWKAJAPUHUHT WIMUNA axaMUSITH KUIUIOK XV KaJIUTHAAa HILIa0 YHKaAPHUIIT
byaknusmiapy Ba NGN  TeXHONOTHSUIApUHU  KYJUTAalll OPKajdd yHYMJIOPIUKHH
OLIMPHUII >KapaéHUHU MOZEIUIAIITUPHUIL, TAPMOKKA WHBECTHUIUSJIAIIHUHL cama-
pacCHHU aHMKJAIl METOAOJOTMACUHU TAKOMWUIAIITUPUINTA OWJ TaAKUKOTIapja
MaHOa TapuKacuaa KyJjai MyMKUHIUTYA OWIaH U30XJIaHaIH.

TagKMKOTHUHT aMajui axaMHITH UIUIad yukapuinl QyHKIUACH EpaamMuaa
V36exucTon PecmyOnukacu  KUIIIOK — XY)KaTUTHHUHT — Y30K — MYIATIH
PUBOXKJIAHUITMHU OOLIKAPUITHUHT HA3apUi acoCiIapy Ba MOJICITMHU UIIIA0 YUKUIIT
XaM/J1a KOMIUIEKC JAaCTypUra METOJUK TaBCHUSIJIAPHU SIPATHIL, KUIIUIOK XY XKaJnuTu1a
axOOpOTHM KailiTa WIUIAIl Ba TalIKW Oo30pjapJard KHILIOK XY KaJIUTH
MaxcyJiorjiapura HapxJjap KOHBIOHKTYPAaCUHU YpraHuii Kapa€Huzaa
KYUTAaHWIAETTaHINTH, IIYHUHTACK, WIIHAHT aipuM JKUXATIapH Y30EeKHCTOH
Pecniybnukacu KuIIOK XY>Kaaurd BazUpiAUTrujaa OOIIKAPUIIHUHT Ha3apuid Ba
METOJAUK MEXaHU3MJIAPUHU TAKOMWJUIAIITUPUII Ba KUILJIOK XY>KaJIWTU HILIA0
YUKAPUIIMHA TaxXJIUJI KWINIL, TMPOTHO3JANI Ba OOMIKApUIIAA KYJUTAIIHWIWIIN
OMJIaH U30XJIAaHAIH.

TagKMKOT  HATIKAJIAPMHHUHT  SKOPHIi  KHWJIMHHIOM.  Y30€KHCTOH
Pecnybnukacu  kunmiok xyxkanmuruaa AKT/NGN TexHONMOrusulapuHM  KYyJUlanl
OpKaJIM YHYMJIOPJIMKHM OIIMPHUILI >KApa€HUHU TaKOMWUIAIITUpUIL Oyinya
OJIMHIaH UMMM HaTHXanap acocHua:



V36exucron Pecny6imkacu kunnmiok xyxanmuruga AKT/NGNuu  xopuit
STUITHAHT WHBECTHUIUSIIANT MEXaHU3MUHHA TaKOMWUIATUPHIN OViinya OepuiraH
Takmuduap Y30ekucToH PecryGiMKach KMILIOK Ba CYB XYIKAIMTH BasHPIHTH
daonusitura xopuil stwiran  (Bazupaukaunr 2016 #un 11 oxTaOpparu
03/15-3280-coH  MabIyMOTHOMACH). Y30GEKHCTOH PecrmyONHKacH  KHIIUIOK
xyxkanuruga AKT/NGN  texnonorusuiapunu  sxkopuidt  atum  Ko60-/yrnac
GyHKIMSCH OpKalld XaMJa dKcrepT Oaxonmamn épaamuaa XucoOJMaHTaHda MHUIUIUK
VOKTUMOMIA- UKTUCOAUH camapa 6,4 MIIpA.CYMHH TallIKUII T/AH;

kunuiok xykanuruga AKT/NGN Texnonorusjapura WHBECTULMSUTAITHUHT
TapMOK PHUBOXKH Ba camMapaJiopiUrura OMIIUJIAPHUHT HUCOWN Ba MYyTJIaK «cod»
TabCUPUHU, PECYPCIAPHUHT Map>KUHAJ YHYMIOPIUTUHU M(ONaTOBUA MAaTEMATHK
MOJIETh Ba ONTHMAJl MHBECTHIHMSA XAKMUHH aHUKIAIl YCIyOHATH Y36EKHCTOH
Pecnybnukacu KUILIOK Ba CYB XY KAJIUTU Ba3UPIUTH (PAOTUATUTA KOPUM ITHIITAH
(Bagupnukauar 2016 imn 11 oktssOpmarn 03/15-3280-con mMabiymMOTHOMACH).
Hatmxkana KUIIOK XYKaJIWTH TAapMOFM Yy4YyH spaTraH wunoiad YuKapuin
¢ynkuugcu AKT/NGN rtexHonorusiapura Kaji0 KWIMHAIUTaH WHBECTULIMSIIAP
XKMUHU ONTUMAJUIAIITUPHUIL Ba ylap OpKaJd UILIa0 YUKaApHII YHYMIOPJIUTHHH
OLUIMPUII UMKOHUHU Oepiu;

unuiad yukapui QyHKUUSACUHUHT TACHU(PUN OeNruiapyuHu yMyMJIAIITHPUILI
Hermuga AKT/NGN TexHonorusmapura MykKoOWI HMHBECTHIIMSUIAI MOJENH Ba
Ko606-/lyrnacHuar wunuad uukapuil (QYHKIUSICHHUHT TaKOMWJUIAIITHPUITAH
BApPUAHTH Y30eKHCTOH PecryGiMKacH KHIIIOK Ba CyB Xy)KAIUIH BasHPIIHCHU
daomusatura xopui oStwiran (Basupaukaumar 2016 #wn 11 okTaOpaaru
03/15-3280-con mawtymoTHOMacH). HaTmkana KUIDIOK XY KaJTUTHHIUHT MHKPO Ba
Makpo Japakacujaa OOIIKapyB OpraHjapu ydyH camapaid Kapopyap KaOyn
KWJIUII, MTHBECTUIIMS JKapaCHIaApUHU aMalra OUIMPHUIIIA aIeKBaT U0 YMKapHUII
GYHKIUSACWHM TaHIAII, KOMIBIOTEp €pAamMuaa YHH XUCOOJAIl, TaXJWil KUJTUII
MMKOHUHU Oepau.

unuiad yukapuil (QyHKOUsACHAA acocuid (OHIUIApHUHT Takpop uILIa0
YMKAPUIN ~ KapaéHUMHM  HQPONATOBYM  HHMCOMI  KypcaTkud  Y3GEKHCTOH
PecniyOnukacu KHUIIJIOK Ba CYB XYXKaJIUTU Ba3UpPJIUTH TU3UMHUAA acOCUU
dboHIapaan  GoMmaNaHUII  camMapagopJWTUHUA  aHMKJIAmaa (olaagaHuIraH
(Bazupnukauar 2016 #iun 11 oktsaopmarn 03/15-3280-con MabaymoTHOMACH).
Taxnmud >Tunran HUCOMM KYpCATKUY KUILIOK XYKAJIUTHAArH KOPHUI Ba SHTUAAH
KUPUTWJIYBUM acocuil  (POHUTapHUHT HHUCOMI camMapaJopiuruHu  Kuécialn
MMKOHUHH Oepiu;

Takmud OSTWITAaH MIUIA0 YMKAPHMII (GYHKIHSACH &paaMmaa Y30eKHCTOH
PecnyOnukacu KUIUIOK Ba CyB XYXKaJIUTuAa Y30K MYAJATId HHBECTULUOH
cuécaTHU OOIIKAPHII MEXaHU3MUHHN TAKOMUJUTAIITHPHII OVHNYa UIIUTa0 YMKUITaH
MoJenb Y30eKkHCTOH PecryOnuKacH KHMIUIOK Ba CYB XY)KAMTH BasHPIINCH
daonmustura xopuit oStwiran (Bazupaukauar 2016 #iun 11 okTaOpaaru
03/15-3280-con  mabaymoTHOMacw). Takiaud dSTwiraH wnulad YHKAPUII
dynkimacn épramuna Y36ekucToH PecryGiMKacu KHUIUIOK XyKAIWTHIA Y30K
MYJIaTId UHBECTUIIMOH CUECATHUA OOUIKAPHII MEXaHM3MHUHH TaKOMUJUIAIITHPHUII
monmenu 2004-2015 #wwmnapmaru  ypraua  RATC xypcarkmum 48.71 %mHu,
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2015 #wmnpa 49 %muum Tamkwn 3TAM. Kulnuoiok Xxykanuru puBoxura ¢(aH Ba
TEXHUKaHUHT xuccacu 48,71 %Hu Tamkun Kuiaau, XuToiaa 3ca Oy KypcaTKud
2015 tinnga 56,2 %Hu TalIKuiI STAU.

TagKuKOT HATHKAJTAPUHUHT anpodaumsicu. Taakukor Hatmxkamapu 10 Ta
WIMHH-aMalIuii  alKyMaH, >KymiIaJaH 2 Ta Xalakapo Ba 8§ Ta pecnyOsiuka
aHXKyMaHUJIa MyXOKaMa KUJIUHTaH.

TagKNKOT HATHXKAJTAPUMHHMHI JbJIOH KWIMHUINM. Jluccepranus MaB3ycH
Oyinua >xamu 16 Ta wiIMuld Makona, ImyHaaH 6 Tacu xankapo Ba 10 Tacu
MaxaJuIui )KypHaJiapaa 4o dTUIraH.

JAuccepranMsiHUHT XaKMHM Ba TY3WIMIIU. TagKUKOT MINM KUPUII, y4Ta
000, xynoca, ¢doiganaHuiaraH agaOu€Tinap pyhxaTu Ba WIOBaJIapjaH ubOopart.
JluccepranussHUHT XakMH 138 OSTHU TaITKKII dTaIH.

JIMCCEPTALIUSIHUHT ACOCHU MA3ZMYHHU

Kupum xucmuga TaaKUKOTHUHT J0J13apOJIMTM Ba 3apypaTH acociaHTaH,
TaJIKHKOTHUHI MaKcaJu Ba Baszudanaapu, oObeKT Ba MpeaMeTiIapu TaBcUdIaHTaH,
pecnyosivika aH Ba TEXHOJIOTUsIIIapU PUBOXKIAHUIIIMHUHT YCTYBOP HyHaIUIILIapra
MOCJIUTH KYpCaTWIraH, TAAKUKOTHUHT WJIMHUM SHTUJIWTY Ba aMajud HaTWXKajaapu
0a€H KWIMHTaH, OJMHTaH HATW)XKAIAPHUHT WIMHUNA Ba aMaliuii aXxaMUATH W30XJ1a0
OepwiraH, TaJKUKOT HATWKAJAPUHU aMaJUETra >KOpUN HSTHIN, HAIIp STWITaH
UIIIap Ba JUCCEPTAIUs TY3WINIIHA OViNYa MabIyMOTIIap KEITUPUJITAH.

Hucceprauusauar «Kumwiok  xy:kanuruga AKT/NGN-texHos10rusi-
JIAPHUHT UKTUCOAUI caMapaJopJIUuruHm 6axosam ycayouéTw» n1ed HOMIaHTaH
OupuHYM 000Mma wWNUIA0 YMKApUIl (YHKIMSUIAPH aCOCHJA KUIUIOK XV KaJTUTH
unuiad yukapuiuaa cudar Ba MUKAOP TAXJWIWHU KYJUIAIIHUHT SBOJIOLMICH
kypub uukwirad. Tapuxan Ko606a-/lyrinac unmad yukapuin GyHKIUSICH HIILIA0
YUKAPUILl >KapaCHUHUHT TEXHUK, TEXHOJOTMK Ba OWIUMIIApHU OOIIKAPUIITHU
nHoOatra onmarad. IllyHra kapamail, yHra KH3UKWAII KEHTaWIud, YYyHKHU
(QYHKIIUSSHUHT MaTeMaTUK JKO3MOAQJOpJUTHM MaBXyJ Ba y HINUIA0 YHUKAPHII
OMWUIApY KAaUTUMUHUHT NacaluiiuHu U oaaiaiin.

Nmna6é  yukapum — xkapaHUHA —~ MOJCJUIAIITHPUIN  YYYH  KyHHaaru
KYpUHUILIArd QYHKIUSHA KYIIaauK:

P(L,K) = bL°K",

Oy epna:

* P — sjumm maxcynor (Oup Wuiga wmmad YUKApWITaH TOBapJapHUHT
nyJgard KuiMaTu);

* L — mexHaT capdiapu (MIIDIMK )KaMH KHIIHA-COATIAPHUHT MUKJIOPH);

» K — kanuran xapaxatiapu (3kaMu KHX03J1ap, MalliHaIap Ba OMHOJTAPHUHT
MyJ1ard KAAMaTH);

* b — ymMyMuii OMUJIJIAPHUHT YHYMJIOPJINTH;

* 6 Ba 6 — ¥3 HaBOATK/]a, MEXHAT Ba KAIUTAJHUHT SUIMKA MaXCyJloTra HucoaTaH
ANACTUKIUK Kod(pduuuentn. by kuiiMaTiap KOpHil TEXHOJOTHS MIAPOUTHIA
y3rapmac J1e6 KaOysn KUITUHAIH.
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Snnu Maxcynorra HUCOATaH AMACTUKIMK OOIIKAa OMUJIIap Y3rapMmaraH Xojaa
KYJUTaHWJIAETraH MEXHAT Ba KaUTaJl JlapakacHuiary y3rapuiira TabCUpYaHIUTHHA
kypcataau. Macanan, arap 6=0.15 6ynca, yaaa mexHat capdiapunuar 1 %ra
OLIUINH ST MaxcynoTHu TaxmuHad 0.15 % ra ommpamn.

HUkrucoguérnarm tarbukuma, arap 6+6=1 Oyica, yHIa HILIA0 YHKAPHII
GyHKIUSCH UILIA0 YMKAPUII KYJIaMUHUHT Y3rapuIlWIaH OJWHAJUraH camapa
JOUMHIA dSKaHIUTUHU Kypcatamu. SpHm, arap L Ba K 20 %ra oprca, simu
MaxcynoT - P xam 20 %ra opraau.

Kynam camapacu unuiad 4MKapUIIHUHT TEXHUK WMKOHMSTIApUTa TETrHILIIIN
bukp Ba y GyHKOUATA KUPUTWITAH >KaMU OMIUIAPHUHT TMPOMOPIIHOHAT
y3rapTuprasfarv siyd MaxCyJOTHUHT V3TapulliuHU udonanaiad (KUpUTUITAH
oMwIIap aouMui koddduimeHTra Kymatupuiaauw). Arap UNUIA0 YHKAPHII
XQKMHU XaM Iy MUKAopAa Kymaiica, kymamMHUHT Kahtumu noumuii (CRTS) neo,
€kl onnuii Kynam KaWTumMu 1e0 aranagud. Arap MaxcyjiaoT XakKMU OMMILIAp
y3rapummra HucOaTaH KaMmMpoK Oyica, yHIa KylaM KaWTHUMUHHUHT ITaCalMIlIu
(DRS), arap mMaxcynor Xaxxmu KYnpok Oynca kyinam xawtumu optaau (IRS) ned
KaOyn kwimHanu. Jlemak 6+6<1, xymam KaWTUMU macaroB4H, arap 6+6>1 Oyica,
KyJaM KaiTUMH OPTYBYM Jeluiiau. DpKUH pakoOaT MapouTuia 6 Ba 6 MEXHaT Ba
KalUTATHUHT UIUIa0 YUKapUIIIard yiaymu 1e0 KaOysn KUJIMHUIIA MYMKUH.

KHMIIOK XykKanurd Y36eKUCTOH MKTHCOMMETUHUHT aCOCHI TapMOKIApHAaH
Ooupuaup. Mamnakar aiipuM UKTHCOAMMN ad3aukiapra sra: 17 MUILITMOH KUIIIOK
xKoumaru axonungaH 34 %W KUNUIOK XY KAIWTH WNUIA0 YuKapumuga OaH
(MAWR, 2008; JI>xamanos, 2006). Jlemak, KUIIUIOK XY KaJIUTH KUIIUIOK aXOJIHCH
Y4yH acocwil pgapoman wMaHOaum OYynu0 Koimokaa. TabKuajgam KOU3KH,
V36ekucTonIa XalianaHaauran epuap yMymuii ep Maitnosunr 10,1 %HHM Taukun
ATaau. X03UPIru axoiau COHMHHU (32,5 MUJUIMOHTA SIKWH) MHOOATra oJicak, Xap Oup
axoJIira TYFPU KEJIYBUM XaWJAIIAHAAWUTAaH €p MaWJIOHM ypradya KaxoH
KypcaTKUYuAaH macT, ssbHU ymymui MaigonuHuHr 10,2 % (OKaxon OaHkw,
2015 itun’).

Hucceprauusana V36eKHCTOH  KHIIIIOK XY)KQIUTUHUHT  HATHXKABUU
kypcatknwiapu Owinan AKT/NGNnapHUHr >KaMHSAT TapakKuETUra Kyluras
XHCCcacH ypTacuaa y3BUi aJloKa MaBXXyJINTH XaKW/a TUITOTe3a KaOysl KUIMHTaH.

TankukoT Kapa€Hu UKKU OOCKUYIaH uOopar:

1-60ckuu.  Y30eKHCTOHIA KMIUIOK XYKAIUTH  TEXHOIOTHAIAPHHHHT
xuccacunu  (kevtmnuanuk KBCT) anukmani. V36ekucron KUIUJIOK XY>KaJuruaa
TEXHOJIOTUK Y3TapTUPHUILIAPHUHT XUCCACMHU aHuKiam yuyyH Ko066-/lyrinac
GyHKIUACHHUHAT KOA(PHUITMEHTIIapU XHUCOOTaH IH.

2-6ockuu. AKT (NGN)ra unBectunusiiam Ba KBCT y3apo anokamgopiuru Ba
Koppemsiiuss  koddduimenTuH  Xxucobsam.  ByHMHT  ydyH — aHbaHaBUM
HPKOHOMETpPUKA YyCyJulapu KyJUaHuinau. Taxiaun ycynau Ba axOopoT Tymamd
KeHUHYaAIUK Oa€H dDTWIAIN.

Ymby 6001a KUNUIOK XYykanurura TexHosorusuiapauuar Tabcupuan (BTC)

"The World Bank 2015, Arable land (% of land area), viewed 10 July 2011,
http://data.worldbank.org/indicator/AG.LND.ARBL.ZS
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Oaxomam ydyH COJIOYHUHT KOJJWK  Ha3apusaCcHHU KyyuiaiiMus. COJIOyHUHT
KOJIJIUFA — MEXHAT YHYMJOPJWTUHUHT WKTUCOAMETNA WWIJAH-WWITa YCUIITUHU
udonanoBun kypcarkud. Kamuram Ba MeXHAT XapaKaTJIapUHHUHT JTOUMUMIUTH
MAPOUTHIA MAXCYJI0T UNUIA0 YUKApUITHUHT opTumuHu Pobept Conoy mexHart
YHYMJOPJIUTHHUHT OPTUIIN 1e0 KaOyn KwiraH. by «komauk» ne0 HOMJIaHTaH
KYpcaTKU4y UKTUCOAUN YCUIITHUHT OMp KUCMU OYiuO, y aHbaHaBUU oMuiuiap (ep
Ba MEXHAT)HUHT KamFapuiauimm Tydaim 103 Oepmaiinu. COJOYHHHT KOJJIUFH
JNaBpuii OOFJIAHUIIHM TacBUpJIaranu Tydaimm y O0ab3aH uHILIa0 YHKAPHUIIT
OMWIJTAPWHUHT YMYMHUW caMapamopiurd Aed Xam aTajgaad. YMyMaH, KHILIOK
XYKaJIUTU PUBOXKUTA TEXHUKAHUHT Xuccacunu kypcaryBuu (BTC) koaddumment
TapMOK PHUBOXKHTA, MaXCyJOT MILIA0 YUKAPUIITHUHT YCHIIl CypbhaTUTa TEXHOJIOTHK
V3rapuiiapHUHT  TabCUPUHU, NIy S>KyMJaJaH, KUIUIOK XY>Kajduru Cuécar,
OOIIKapuIIIard, XM3MaT KypcaTUlard WHHOBALUsIap, TabCUPUHU KypcaTaaw.
VYHu Kyiiuaarv TEHIVIMK OpKaJId XUCOOIaiMu3:

Ratc = (Racpp -Mig*EM-Ler*6-Ler™6)/ Ratc,

by epna:

Ratc — KHIUIOK XYKaquTUaard TEXHUK TapaKKUETHUHT XUCCACHUHU
u(poaaIoBYn KypCcaTKuy;

Racpp — KHIIUIOK XY KAJIUTUAATH ST MaXCYJIOT XQXMUHUHT OPTHIIIH;

Mg — Maxcynor unuiad YMKApUIIHUHT MOAIUN capduiapra HucOaTaH
AIACTUKIIUTY;

Em — Monnuii capdiapHUHT YCHIll CypbhaTH;

LGr— WIITYU KYYHMHUHT YCHUII CYphaTH;

0 - MaxCyJoT UIIad YUKAPUIITHUHT €p pecypciiapura HucOaTaH 3JaCTUKIIUTH;

Lgr— ep MalJOHIapUHUHT KEHIaluIll CyphaTH;

6 — MaxCyJOT WUNUIA0 YUKAPUITHUHT €p pecypciapura HucOaTaH
AIIACTUKIIUTH.

Xuroit  Xank PecnmyOnukacupga — uvmmad — YMKApUII  OMWJUIAPUHUHT
GyHKOUAIArd KuUMaTiaapu Kydugaruda: moaauii capduap smactukiauru — 0,55,
MexHat — 0,20 Ba ep maiigonu - 0.25.

RATC kunuiok xy>kaJurujaarda puBOKJIAHUII TEHIAEHIUSICH Ba TEHOJOTHsIap
SHTWIAHUIIMHA TaXJIWI KWINIIL, Y30K MYZJaria MeXHAT Ba KanuTan capduHu
TaKOMWUIAIITUPHUII Xamja Mamjlakaraa KUIUIOK XY KaJIUTHMHU PUBOKIAHTUPHUIIT
CTPATETUSICHHU IAK/UTAHTHPUII yUyH KyZa 3apyp. bupuH4umman, MaxCyJlOTHUHT
ymymuid snactukimra Ko006-Jlyrnac wuma®d uyumkapuml GyHKOUSICH Epaamuia
xucoOnaHaau. by ycynma OMIWIIapHUHT XaKuKWid capiaHWIIyd KYJUTaHWIAIH,
yIapHUHT OalaHcaaru KuiMmaTu oiumHMaian. bomka skuxarman, 6u3 RATCHu
xucoobJaia 0omKa OMIIIAp XaM/a dMACTUKINK Y3rapMac 1e0 KaOys KuiaMu3 Ba
Oy wmiad uyukapuim GYHKOUSICUHUHT Y3rapMaciuruHu udopamaiian. Ammo
unuiad YMKApUIIHUHT TapkuOW Ba  pecypciiap MHUKIOpU Y3rapajau, JIeMak
OMWJUIAPHUHT 3JIACTUKIIMTU XaM Y3Trapaiu.

Nkkununaad, vnuia®d yukapuil (yHKIUACH KYJUTAHWIITAHIAa HUKTUCOAMETTA
TabCUp ATYBUU OOIIKA MKTUCOAWNA PUBOXKIIAHWII OMWLIAPU: KUIUIOK XY KaJIUTH
cuécaTtd, MEHEXMEHT, aMaJu€T HA30paT KWIMHUIIM J103uM, akc xonaa RATC
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KypcaTkuuu «cod» KypuHuiiaa Oynmaiau. Macanan, Xuroit 1978 iunga ep
WCJIOXOTHHH YTKa3/lM, aMMO WJIMUAW WHBECTHUIIUS cap(diapu yHYA IOKOpU OyIMasy,
JeMaK OOIIKAPYBHUHI TaKOMWJUIAIITUPWINAIIN MaxXCyJOT HIUIad YUKAPUITHUHT
optummra cabad O0ynau. byHmall MaxcynaoT OpTHMIIM Ba OMUJIHUHI TabCUPHUHH,
OoIIKapyB CHUECATUHUHI TaKOMWIJIANIYBU OwiaH OoOFnamn 3apyp. Y4HHUUJAH,
RATC — HucOuii kypcaTkuy Ba y UKTUCOAMH YCHUIll OYAraHaa, Karnurail Ba MEXHAT
cappu opTraHaa, opTaau. Arap KUIUIOK XyKanmuruga Oupop Oup ¥un manbwmii
ycumn Oyiica, TEXHOJOTHsUTApHUHT Xuccacu mycbar Oynca, RATC xam manduit
Oynanum, OyHmal HaTwkaHU w3oxjam KuiinH. Y xonga RATCHu dan Ba TexHHKa
Tabcupu cudaTtuaa 0axoam MyIIKyJ caHaJIa Iu.

Huxosr Ttapkumnam sxousku, RATC—xkypcarkuuiapu Typauya OYiuim
MYMKHUH Ba ylap KHCKa MYJAJaTaa 3Mac, y30K MYJJaTia KYIPOK SIPOKJIHIUP.
HNapxakukat, RATC xypcaTtknum KaH4a KaTTa Oyjca, IIyHYa SXIIH, aMMO Xap
WWIN OIIMACIUTY JIO3UM. Y KYpcaTKu4 TeOpaHyBYH OYIHUIIN MYMKHH, YyHKH (aH,
TEXHOJIOTHSJIAD Ba YJIApPHUHT MaxCyJIOTHH OIIMPHIN XHUCCAcHAA BaKT MaBXKY.l
O0ynu0, y y30K MyajaTia HaTHXKa Oepulld MyMKHH. ByHAaH Tamkapu, yJapHUHT
TabCUPU HMKTUCOMUU YcWIl AaBpiapu Ba ¢daH TapakKuéTtu Ownan Oornuk. dDaH
TapakKUETH yHH Taill€pram OOCKUYMHU, KUIUIOK XY>KAJIUTH Ba KaMUSTIa YHUHT
IOTYKJIApUHU KOPUM ATUII y4yH BakT Tanad »rtaau. Jlapxakukar, RATChHu
Oaxonam  Mypakkab, ammo doiganum  Basuda. KymmamaH, WKTUMOHM
UYHAITUPWITaH UKTUCOAUET TAPAKKUETUIA KUIIUIOK XY KUY TEXHOJIOTUsIIaprIa
SHTWIWKIAp Mmaiigo Oynaau, akaaemMuss Ba CUECHUN JlouMpanaplia KUIUIOK
xykanuruga ¢GaH Ba  TEXHOJOTHSUIADHU  PUBOMUJIAHTHPHUIIAA TAPMOKHUHT
MaxCyJOTHHHM KyNauTHpHIl, OO030pJard YHUHI MaBKEHMHHM OLUMPHILTHAHA 3Mac,
OaJIKM MacT apoOMaJITMIIMKKA KapIlld Kypall Y9yH XaM Kepak.

Arap Ko00-Zlyrmac QyHKIMSCMHA MOAU(PUKALMUIAIITAPCAK, Y OpKaJIU
KUIUIOK XYy Kanuruga — ¢daH-TeXHUKAa TApaKKUETHHWHT — SUIMH  MaxCysoTra
TabCUPUHU TOIHUII MYMKHH.

@daH-TexHUKa TapakkuETu kypcatkuuuHu (Rstp) xwucoOnam ¢opmynacu
KyWujarnya:

Rstp =Racop-Mir*EM-Lgr+0-Lgr™s,

by epna:

Rstp — paH-TexHMKa TapaKKUETH KYPCATKUYH,

Racpp — KUIIJIOK XYKaJIUTU MaxCyJIOTUHUHT YCHUIIIH,

M\r — MaxCyJOTHUHT MOJAMK capdaap OYiinya 371aCTUKIINTHY;

Em — Moaauii capdnap yeuii cypbaty;

Lgr — UMUK KYYUHUHT YCHUII CYypbhaTH,

0 - MaxcyJoT HIIIa0 YUKAPUILHUHT €p pecypciiapura HucOaTaH 3JMaCTUKIIUTH;

Lgr — €p MaiiJIOHIapUHUHT KEHTalKIll CYypbaTH;

B — MaxcyJoT wunuiad YMKapUIIHUHT €p pecypceiiapura HucOaraH
AIACTUKIINUTU.

Oxopunarn ¢opmyna ¢daH-TexHuKa TapakKUETHHU uUdojanam  ydyH
ApaTWIraH Ba y y3uJa Ha30paT KWIKII Ba OOLIKAPUII camMapallapuHu XaM Kampal
OJlalui U AaCOCHM MakKcaJ HWHBECTUIMSHHUHI CaMapacUHU YiYallJard XaToJIUK-
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napau OapTtapad 3TyBUM MILIA0 YMKAPHUII (PYHKUUSCUHU TY3MIIJAH MOOpaTr. DHT
sxmm spatuiran Ko66-Jlyrnac ¢yaknusnapu xxymnacura onumiap (Pan, 1991;
Jlun, 1992; Xyanr u Pozemne, 1995; Uxanr Ba Kaprep, 1997) tomran
byHkuuanapaup. Alpum Taakukoriaapaa kBasu-tpancior (Pan (1991), ®an u
[Tapaeit (1995)), maknuaaru QyHKIUsUIAp BaKT TPEHIW OWIaH OMUIUIAp ¥3apo
TabCUPUHU XaM U(DOJaT0BYN OOFIUMKINKIIAP KYJUIaHWITaH. by ycyiuiapHu KyIuiai
Mypakkal TaxJIuj yCyJulapy Ba SKOHOMETPUK OWIMMIIApHH Tajnad 3Tajau Ba jkaMoa
MIAKIUIATY KUIUIOK XY KAJIUTH TaAKUKOTIApUHUA 010 OOpHIIl yiapra XOocaup.

OMuanapHunr ymymuid camapaaopyurn ungekcu (TFP). by ycyn
JUccepTalyala MEXHAT YHYMJIOPJIUTUIa YMyMUW TEXHUKA TapaKKUETUHUHT
XUCCACUHM XHMcOOJalml y4yH KYJUIaHWiIraH. YHHM XucoOjam  Qgopmyracu
Kylujarnya:

- * * ’ b)
Irep = lapi- (Imip ™ Mps lLig™ Lps I'Lig * L),

by epna:

l+Fp — OMUJLTApHUHT YMYMUN caMapaJopJiurd HHIEKCH;

| AP — KMIILTOK XVKaIUTH MaXCyJOTUHUHT YCUIIT UHAEKCH,

Imip — MOTUH XapaXKaTIapHUHT YCHIIl UHIEKCH;

Mp — MoaAMIT XapaXkaTIApHUHT IPOTIOPLIUSICH;

I i - MexHaT Xapa)KaTJapUHUHT YCUIl UHAECKCH;

Lp— MexHAT XapakaTJIApUHUHT YCUIIl UH]ICKCH;

I’ — ep MaliIOHIaPUHUHT YCUILl UHIEKCH;

L’p— ep pecypciiapu xapaxaTJIApUHUHT OPOMOPLUSCH.

OMWUTApHUHT YMYyMHUH caMapaJopiiurd WHIAEKCUHU  XHcoOnall ycyjiu
xapaxatinap €xku ¢doiga PyHkmmsacu EpaamMua  OMIJUIAPHUHT  YMYMHM
camapaiopJuru (MaxcyJaJopJIMrM)HU Oaxonaml y4yH Kepak. by MHIeKC KUIIOK
XY)KATUTUIATH  caMapaJiopiuKKa KUIUIOK XYKalurd (aHWUHUHT TabCUPUHH
ymyminamtupaau. Hazapuit sxuxatman Oy (QyHKIuUsS CHECH, TEXHOJOTHK Ba
MKTUMOUNM OMUJITIAPHUHT KUIIJIOK XY KaJIMTU XOJIaTUTa TabCUPUHU U oaananau.

JluccepTanusSHUHT  «Y30eKHCTOH KHILIOK xyxaaurnaga AKT/NGN
TEXHOJOTHAJIAPUHN KYJUIaml aMajauéTru» Je0 HOMJIaHTaH HMKKUHYU Oo0uja
pecrmyOiMKa KHUIUIOK XYXKaIWTH uMiuiad yukapumu camapanopiaurura AKTHUHT
TabCUPH KYPUO YUKUIITAH.

Keitunrn yu #dumnukaa AKT/NGN  xaxonnma T1e3 cypbaTiap Owiad
puBoxianMoka. NGNmap wnrapura HucOaTaH MaxCysioT OWpJIHWTrura TYFpU
KeJlaJuraH XapaxaTjapHu aH4a TeKaiii Ba 11y cabaldiau yJapHU pUBOKIaHAETTaH
MaMJIAKTIAp, JKyMIaJaH, Y30EKHCTOHIAa KEHIPOK KyJUlall — MMKOHHUATH
TyrwiiMokaa. NGN TexHOoJmorusuiapy MabIyMOTJIAPHHM Y3aTHIL, OBO3 SpaTHULL,
MyJlbTUMEIHA €3yBIApUHU Yiia miatrgopMaaa MXpPO OITUIIM MYMKUH. by
uMkoHusTHAap 2005 iiraya MaB:xy1 3Mac 31H1.

Hapxakukatr AKTnapau  Kyulamm — MKTHCOAMM — YCUIIHMHT  MabiyM
karanu3aropura ainanau. AKT dopa-tagOupnap xkomruiekcu OYnuO, y 3J€KTpOH
BOCUTAQJIAp OpKajdud axOOpOTHM TacBHpJjalll, Yy3aTHIl Ba KaWTa MHIIAIIHUA
oconnamtupanu (OcraBuiio, 2004). Jlemak, OyHmail >kapa€H camapacu KaHjaai
KWINO MWIINA UKTUCOAUETTa TabCUp KWIMIIHHU Omnuin kepak. AKTHUHT y3ura
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XOC KOMIIOHEHTJIapura anmapar, JacTypuil TabMHUHOT Ba TEJIEKOMMYHHUKAIMOH
xnxosnap kmpamu (Kaiicep, 2004). Hero-HMopk demepan 3axupa GaHKHHUHT
xonumu CtupoxHuHr (2002) tapkumnamuda, AKII uKTUCOAWHUHT KEHWUHTH VH
Wk aaru puBoxura yrran acpHuHr 90-timmnapunarn AKTra xatta kamuran
Mabar cap(IaHAAINp .

V36ekncTon MYCTAKWIJIMKIa 3PUILTaHAaH CYHT, alHuKca keiunru 10 iwunaa,
AKT coxacuga karta totykiapra spuiiad. NGN cumian Ba cuMcH3 TapMOKJIap/a
keHr kymnanwiMmokaa, AKT wmamnakataunr 90% xynyauHu kampald onnaiu,
ax6opotHu y3atum te3nuru 2010 iumngarun 218 k6/c 2015 #iunm 2 Merabaitraya
kynaiau. AKT Ba Untepuernan QoiinananyBuniap cOHU OpTMOK1a. HTepHEeTaH
dornananum, AKTHuHr xusmatiap, >kymiaazaH, OBO3 Oe€puill, Hapxu Yyprauda
V¥30eKHCTOHINK YayH Moc kenanu. borrka mammakatiap, AKIL, EBpona Ba Xwuroi
cudrapy  mamiakatimap NGN  TexHomorusmapun  Y30EKMCTOHZA — KHMIILIOK
XY)KaTUTMHA TEXHUK O KUXaTHaH Kyutab-kKyBBaTiamra Taiép. AxOopor
kKoMMyHUKanus TexHonorusuiapu (AKT) xamaa ynapHUHT XU3MatTiapyu UKTUMOUN
BAa MKTUCOAWM KaWTa KypUILJIAPDHUHI KEHI TapKaJraH BOCUTACWTra aljlaHId. Arap
cu€cuil KapopJapHWHT TapamMeTpiiapu TYFpu OenrwmiaHnca, yinap MeXHaT
YHYMJIOPJIUTH, WHHOBAIMSJIAp Ba WXXTUMOUN (DApOBOHIIMKHUHT IJIaTHOPMACUHU
aparaiu.

Kynrunaa wkTucoguii ycuiln TaIKUKOTIAapHUaa yd4Ta caMapa aXKpaTWIagu.
bupunun: AKTra naBecTUIMsAIAI KaIMTal HEbMAT Tap3uJa YMYMUH TapaKKUETTa
XU3MaT KWIaJW Ba MEXHAT YHYMIOPJIUTH OLIMIIWIra Xu3maT Kuwiaau. Ukrtucoauit
Veum Munec TanOupu OwiaH aWTraHja, MIJJIATHUHT KYOpPOK TOBap Ba
xu3Matiaapau uiiad yukapumuaup (Mumec, 2001).

WNxkunun: AKTra Terumoim ToBap Ba XU3MAaTJIapHU UIUIA0 YHMKAPHIILIATH
TEXHOJIOTMK TapakKKUET YIIa CEKTOpAa YMYMHH KYIMOMHWIUIA CaMapagopiIUKHU
(M®IT) omupummu mymiuH. [y cab6abmu AKTmapu koMmbroTepiamrad TH3UM
OpKaJlM KHUCKa MYyJJarTaa ToBapiap HIUIad YUKApUIll UMKOHUSTHUHU sSpaTajii.
Xu3zMariiap XaMm Te3 Ba CaMapajupoK amaira omupuinmu MyMKuH. Llynnan
k0, AKTHM keHrpok Kymnam ¢Qupmamapra yMyMud camapaJopiuKHH
omupuinra €paam Oepaau Ba y yMyMUH KyoMWuiun camapagopiukHu (MOII)
omupanu. by Ycum ukku tapzna amanra omuiu mymkud (Muec, 2001):

1. SIXmmpoK TEXHOJOTHsS Ba MEHEKMEHT TeXHUKACHUHM KyJuiald, ep, MexHar,
KamuTajl Ba TAAOUPKOPIIMK PECYPCIapyuHu capduiail Xa)KMUHHU OIMTAPHUIIT XUCOOUTa.

2. MexHaT Ba KamuTajdl YHYMJOPJHWTMHUA OIIMPHUIN >KapaéHUIAa MaBXKY.l
pecypciap MaxcyJIOpAUTMHE OUIUPUIL XUCOOUTa.

by xynoca AKT mKTMCOAMI YCUIIHU SHAAA TE3JIaTUII MAKCaauaa MaMIIaKaT
PUBOXKMHH TabMHHJIAII Ba YHJA TEXHOJOTUSIAP POJIM MaBXKYyMJIUTHHA AHTJIATAIH.
bu3 xynnaHwia€rraH TEXHOJOTMS JEraHJa WHCOHJIAPHUHI MYaMMOJApHU Xall

Kwmiaa EpaaM OepyBYM JlacTakjap, MallMHA Ba Kapa€HJIapHU TYITyHaMU3
(Wikipedia, 2010).

8 P.Bongo. ‘The Impact of ICT on Economic Growth’, Viewed 12 June 2011,
http://129.3.20.41/eps//papers/0501/0501008.pdf
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Tankukotnap mamonat Oepaauku, AKT ponu omran capu sy MaxcCyjoT
unuiad yukapui Xam optud Oopaau. Macanan, bytok bputanusga 1990-1995
numnapna ukruconuit yceumimaru AKTnapauar xwpccacu 27 %HU Talkuil 3THO,
pean smmu maxcynor 2,12 Gapobapra oprtraH. by kypcatkmumap 1995-1999
nunapnaa, ¥3 HaBOatuna, 47 % Ba 3,48 GapobapHu Tamkwi Tad. JleMak Xyioca
ki MyMKUHKM, AKT wuktucogmérnuur pusoxiianuimv, AKTra xunuHrax
camapalii MHBECTHIIHSIIAP MKOOUH PUBOKIIAHUIITA OO Kelau.

AKT/NGNnapauar ax6opotr y3aruml Ba (QoiilajJaHuIIIard caMapacu
dbepMepIapHUHT 3 OWIMMIIAPWHM SHTUIAII, STHTH UIDIA0 YUKAPHUI YCYIIapHHH
KyJutaii, 6o30piap Xakujaa axOopoT TYIUianl Ba 3apyp Oyiranma mapTHOMaJapHH
Y3rapTUpUIl MMKOHHSTIAPHAA HAMOSH Oynaau. Y30eKMCTOH V3 Japoman
TypyXuJard Ba Yypraya >KaxOH KypcaTKMWiIapu MamJjakarjapura HUcOaTaH
axOJIMHU MOOWJIb Ba MHTEPHET XU3MaTiap OWIaH TabMHUHIIAIIA YIIKAH IOTYKJIapra
SpHINN. Y3 JapoMaj TIypyXHAarM MaMiakaTiapra HucOaTaH MOOWIb alloKa
a0OHEHTIAPHHN TAbMUHIANINA DECHyONMKAMHU3 ACTPOK Ba Y30EKHCTOHIA
aboHeHTHap coHM >kaxoHaarwiaapHuHr 0,1 dowswmHM Tamkwia >Taau. Xyaad IIy
TEHIEHIIUSHA WHTEpHETAaH (ONJaTaHyBUMIap COHM XaKHIa XaM Ky3aTHUIll
MYMKHH. Y30€KHCTOH Ba OOIIKA MamyakaTiap OpacHAard  KyIiyIakin Ba
XaJIKapo UHTEpHET Tpaduru Oyiinya Karra Gpapk MaBxKy/I.

Iy Tydaiimm V36ekucton Pecniyonukacu Ipesunenrununr ITT-5898-connu
Kapopu KaOyJl KWJIMHIY Ba YHJA SIHTH PaKkaMId TH3UMJIAPHH SPATHUII, TapaKKUH
STTUPHII Ba MYBO(DHKIAMITHPHUIN, Xap XWI oOlepaTopiap, IpoBaijepiap Ba
OolIKapyB  TH3UMJIApU  ypTacujgard  MyHocaOaTiapHH  MYBO(GUKIAIITHUIII,
ITyHUHTAEK, (aBKyJIOTAa XoJlaTjap/ia WHCOH xXa€Tura xaB(pHU macaThpuIn
Makcaau/ia TeICKOMMYHUKAIIMOH TaPMOKJIAPHUHT MYCTaXKaMJIUTUHUA TabMUHJIAII
aMaira OIIMPWIAN. XO3UPry IMauTaa §’36eKI/ICT0H):[a NGN Mo0wmip Ba JTOUMUH
TapMOKJIapJard Japa)kacl >KaXOHHUHT OHT SXIIA TEXHOJOTHUsJIapura TYFpu
kexamgu. Tapkuiam — KOU3KH, V36ekucron  NGNuu KOpUM  KWJIHIILAA
pUBOXJIaHraH Mamuakariap, kymnagaH, AKII Ba EBpona mamnakariapura
HucOaTaH O0ab3u yCTyHIMKIapra sra, yyHku y Tapmokaa AKTHu kynnmamHu
IOKOpH JapakaJlard TEXHOJIOTHsIapaH OOILIa Iy, 3UKp KWIMHTaH MaMJIakaTiapaa
tapmoktap aHainor/1G/2G tuzumuna spatwirad. Kenarycu aBioj; TEXHOJIOTHsIIApU
(KAT)/NGNnap xucobura TapMoKJa orepanusiiapra capdiaHyBUd Xapakatiap
TEXKAJJIH.

Kaxonga NGN mnaiigo 6ynryaura kagap AKT canoarn Omrra miardopmana
OBO3 aJIOKACH, MabJIyMOTJApHHU Yy3aTHII Ba Iy Tap3jard OOIIKa peKUMIaApHU
amajira OmUPUIl UMKOHUATHAAH Maxpym 3au. KAT texnomorusuapu Hadakat
Oapua XuU3MaTIapHU OMp sapora >kamiiaiiau, Oamku IOKOPH MHTErpaius Xucooura
XU3MaT KypcaTHulll HApXUHU XaM nacaiitupaau. 2000 iinnga Oup Kopmyciii MOOWIIb
tapMok, curuMu 200 muar, 2005 #iniga 2 MUUITMOHHM TamIKWiI 3TraH Oynica, 2011
Hunna Oy kypcarkud 20 MUJUTMOHra TEHT OYiau, ibHU Oy KYpcaTKud MYKOOWI
TapMOKJAaru CUFUMTIa TeHT OYII/Iu.

Xosupru maiitaa Y36eKMCTOHAA TYpTTa MOOWIb TAPMOK OINEPATOPH:
UMS, Ucell, bumaiia, Perfectum Mobile Ba 6utta myko6un tapmok Uztelecom
unuiad typuoau. Ynapauar O6apuacu KAT xusmaTuHu Takiaud STUIIM MYMKHUH.
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UMS, Ucell, bunaitn komnanusuiapy GSM crangaptunu, Perfectum Mobile
ornepatopu CDMA  rtexHonorus-mapunu Kymiaiau. Uztelecom MykoOun
TapMOKHUHT MOHOIIOJIMCTH XHUCOOJIaHaau Ba y KUIUIOK »xkodinapuna CDMA
450 Hu Kym1ad, MOOMI alnoKa XU3MATHHHU KYpCATHIIM MYMKHUH, 4yHKH 450 MI'1
TYJIKWHU TacT HapxjJa Karra MaWgoHHu oramiamu  MyMmkaH.  NGN-
texHonorusapu IP-mmardhopma Heruzuma MykoOus Ba MOOWIL TapMOK/Ia UIILIAII
UMKOHUSTHHH SIPATa]IH.

CDMAZ2000 sa CDMAA450 crannaptiapu TagoupKopJiap, HICTEbMOYUIIap Ba
KaMUAT ab30JIapura ap30H Ba KadoloTIaHraH, KyMIaJaH, TabJIuM, TeIeMeIuIuHA
Ba WKTUMOUN XaB(QCU3IMK XU3MATIAPUHU aMalira OMIMPUIIl UMKOHUHU sSpaTaju.
CDMA2000 1X sHr oKopu cHeKTpaslb camapaiv Ba cudariu TeiaedoH XU3MaTu
TeXHoJoruscu O0ynuoO, Oupmanura Oup cekTopaa 55 Ta OBO3NU KYHFUPOKJIAPHU
1,25 MI'n kananupa amanra omupaau. EV-DO »sca TapMmokaaru e€rakyu
Kyniiynakian TexHojorusi O0ynub, Oup cekyHama Oup Heya MeraballT Te3nmukaa
axOOpOTHU y3aTUIl WMKOHUATHTAa dra Ba y WHTEPHETra IOKOPU TE3JIMKIa
KYTIKaHAJUTA KUPUIL, WIOBATAPHU KYTI ajpeciapra TapKaTUIIl UMKOHWUHU spaTaju.

by texnomorus voice over IP (VolIP), push-to-talk (PTT), push-to-media
(PTM), Buacokonbepennmsiap Ba «See wWhat | see» (SWIS) tyxramuiapra
TabcupuyaH xucoOnaHagu. 450 MI'm noupacupgaru MabJIyMOTHOMAJap KarTTa
XyIoy[IJaa KaM COHJIM 0a3aBHUil CTaHIMSUIAp OPKajld CMMCHU3 aloKaJlap XU3MATHHU
TAIIKWJI ATHII Ba KYN MHKIOPAArd KamwuTajd Ba HKCIUTyaTalus XapaKaTIapuHH
TeXalll UMKOHUHH sipataau. ba3aBuil ctaHuusuiapHuHr Korutai 3oHacu 450 Ba 900
MI'11 ra HucGaran, y3 HaBOaruma, 3 Ba 12 6apobap kym, seuu 8 I'Tr Ba 2,1 I'T.
bynna curHan/moBKMHHUHT HucOatu HHr Kynail. CDMA450 Tapkanuii
XapaKTePUCTUKAIAPY YHU Ujean OMPUKTUPUIITHU TabMUHIanau Ba 'y 70 % cumcus
KYIITOJIOCAIH yJIaHUIIHU TabMUHJAWIU. Y KaMm y3aTUIUIAp XUCOOWUTra SHEPTrUSHU
TeXaWau Ba ypTada YTKa3ulll KOOWIUATAHA OIIUPATH.

Kenrycuna Y36exucronmaru 6apua AKTnapu |IMS-tapMmorura yTkasmiagy
Ba Xo3upru naitaa 6apua tapmokiaap NGN/IMS ra yTkasuiamokiaa, SbHH KOPUH
tapmokiaapauar 50 %wu  oammaru PSTN/TDM/2G/PLMN tapmoruma maBoM
ATMOKAA. YMyMaH, sHrM TapMmokka yrum  murpamusicu  KAT/NGN
puBOXIJIAHTUPHUII Y9yH TDMHUHT yu yCynuHu K}”/Jmaﬁ,ungi

e «Opon» macanacunu xan 3tuml Ba DM Ba KAT kKoMNOHEHTIIapUHUHT
Oup Oupura ycrma-ycT TYUIUIIMHA TAbMUHIIAILL,

e TDM Ba NGNnap KOMIOHEHTIAPHHUHT YMyMHUH YCTMa-yCT TYIIyIIUHU
TabMUHIAII Ba Kenaxkakaa Tynanurnda NGN koMroHneHTura yTuir;

e NGN xkommonentuHn TDM koMmoHEHTH OuWjiaH TyJa aJIMaIlTHPHII
Y3WIMII XOJAaTHUHH XaM HHOOaTra OJuil Kepak. by kommiiekc EHOanryB
xucobnanaau, yyHku TJIM Ba KAT apxurekTtypanap «3KBHBaJEHTIApH» Opacuja
Tyna pyHKIHMOHAN TYIAUPUII Ba (YHKLIMOHAN aJMalluHyB MaBxyna smac. Kopui
XOoJlaTJlaH Kenmub YMKKaH Xoijua y30ek TapMoK Ba xu3Mmar kypcatum KATwu Oup
Heya OOCKMYJla SIpaTWJIMOKJIA: aBBaJl MArucTpayl TapMOK Ba y3eiiap spaTuiuo,
KEMMHYAIMK XA3MaT Ba TAPMOKJIAp PUBOKIIAHTHPpUIMOKAA. Kalita Kypui unuiapu

® DEVOTEAM 2008.10, *Migrations to NGN/IMS white paper’, CONNECTING BUSINESS & TECHNOLOGY.
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KOpUU XH3MaT Kypcaruumra TabCUp OTMaraH XxoJjJla amaira OLUWpUJIaIu.
PucknapHu kaMaWTHpUIL MaKCaaula SHIM KypWJIWIl Ba HWHBECTHUIUSIIAP
00cKuUMa-00CKHY aMajra OIMpUIIaIu.

Kelinarn #Wwuiapia mamiaakaT KUOUIOK XYKQUIUTH TU3UMUAA  KHAJJIAN
TapkuOui Y3rapunuiap 103 Oepd Ba yMyMUM KHIILJIOK XYKAJIUTH MaxCyJoTiap
XxaxkmMu optu0® Oopau. 1996 - 2002 iunnapaa KMIUIOK XY>KaJIUTHHUHT YCUII
CyphaTH Ba SUIMM MaxCyJOTH KEHT Joupaja TeOpaHuO® Typau. AMMO epJapHH
TaKCUMJIAII TalaOO0yCUHUHT amalira OIUPUINIIN Ba KAIUIOK XY KAJIUTUra KympoK
OWJIaJIapHU a0 KWIHII, KUIUIOK XYKAJIUTH SKUHIApUHU AUBEepcUUKaIusIal
Tydaiinm sy Maxcynot unpiad yukapum 2003 Ba 2007 fiwiap opanuruga aHda
kynaiinu Ba 1991 fimninaru napaxara erau (1-pacwm).

80 30%

- 25%

70 22,92% 23,14%
20%
60 B — —
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5 | [\ 11% 10%
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[ Agriculture GDP(Billion USD) s GDP(remaining sectors except for Agriculture, Billion USD) GDP Growth Rate Agriculture GDP growth rate

o . . 10
1-pacM. Y30eKHCTOHAA KHILIOK XYKAJIUTH SUIMH MaXCyJOTHHHHT YCHIII CypbaTJiapu

Bakr yTumm OwiaH KHIUIOK epjapuja axOJWHUHT IOKOpU Japaxkaja
KYTaluI cypbaTy XMCOOUra KUIIJIOK aXOJIUCUHUHT CaMOFU OpTHO OOpMOK/Ia Ba
y 1990 immu 60 %uu Tamkun stran 0yinca, 2004-2006 imnnapaa 64 %ra ernm.
Axomu Oanmyuru 1990 imnraga mykum 40 %nauk napaxana cakjaHuO TypraH
oynca, yruim naBpu Oouvtanummaa (1991-1993 rr.) 44 %ra erau, KeHMHYAIUK
nacaiui TeHASHIUACUTa 3ra Oyiaau. YMyMuii OaHATNKIA KUIUIOK XY KaJTUTUHUHT
canmoru 2012 imira kenu6 25,8 %Hu Tamkuia 3Tau (MacaroBUd CapUK YHU3HK).
2008 #imnraga Kunuwiok xyxamurugaru oanmmuk 40 % arpoduna 6ynau Ba 2009
munna y 27 %ra Tymub KoJau.

2008-2012 #imnmnmap opanuruaa OaHnx OYATaHIaApHUHT COHU  KHUIIUIOK
xyxkanuruaa 2,75 miaa.gad to 4,34 MiH.rava Kymaijad, aMMo OaHUTUK CaJIMOFHU
27 Y%pnau 25,9 %raua nacaiiau (2-pacm).

' JKayxon Bamku  cmamucmuxacu. http://www.quandl.com/WORLDBANK/UZB_NV_AGR_TOTL_ZS-

Uzbekistan-Agriculture-value-added-of-GDP.
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Hm4yn Ky4HHUHT YCUII CypbaTru
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2-pacM. Y30eKHCTOH KHMIIOK XYKAJTUTHIA HIIYH KYYH I[I/IHaMI/IKaCl/Ill

2-pacMJlaH KYpUHUO TYpUOJIWKH, KHUIUIOK XY KJIWTHUJAa HWIIYH KyYHMHUHT
yeumuaa yuta ¢azaHd Ky3atuin MyMKuH. bupuaun naspaa (1991-1996 imnnap)
UIIYU Ky9UHUHT yeuil cypbatu 1991 inmnna momoc 10 %pan 1992 fiunru miroc
14 %rauva opraau, keitun 1993 iwim Munyc 6 % Ba 1996 iunu munyc 10 %ra
teOparnd Typamu. Ukkuaun 6ockud (1997-2007 iinnap) KANMUIOK XY KalTUTHIArd
UIIYA KYYUHUHT YCUII CypbaTh MYKUM 3 %HU TAIIKWI ATAU. YUYUHYH OOCKUY
(2008 — 2014 immrap) yeum cypbatu 1997 wiwiru 3 %pan 2008 duiarn MUHYC
35 %ra macasau. 2010 Ba 2011 iiunnapna 0y kypcarkud 4 % atpoduma Ba 2012
fimmn 26 %rada KyTapmyiM. Y30eKHCTOHAA CYFOPIIAIMIAH epiap KHIILIOK
XyKanuru Ba OyTyH UWKTHCOAMET YYyH MyXHM axamustra odra. bmus
TaJKMKOTUMM3/1a TaXJIWI YUYH CYFOPUIIAJIUTaH €p MailJIOHJIapUHU OJIJIUK (3-pacm).

KHnuior Xy:rRa/JIuK epJIapUHUHT YCHII CYPBHaTH

35,00 5,00%
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s Land in Agriculture{Million Hectares) —— Land in Agriculture Growth Rate

3-pacm. V36eKnCcTONAa KHILIOK XVKATHK epiapH

Y Beemuprwiii 6anx/LIPY u na caiime:http:/iwww.tradingeconomics.com/uzbekistan/agricultural-land-sq-km-wb-
data.html
12 Myammug TOMOHHaH HHTEPHET MabIyMOTIApH OPKAIIU TY3HJITaH.
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Kunuiok xyxanurugaru ssHa Oup oMuj1 xomarié€ Ba matepuamuiap 0yiuo, yinap
TapkuOura CyBIaH (OMmaNaHUI, YPYFIUKIAP, TPAKTOP Ba MallUHANIAP (XyCyCHi
Ba WXapajaru), MUHepan VFUTIAp CUHTapu capduiap, KUMEBUIM MECTHUIMI Ba
repOUIIMAJIap) TAIKIII sramgu’’. Kumwiok XYKaJIUTU TEXHUKACH JIETaH]1a TApMOK/1a
KaICHIAp WWNAa KYJUIAHWIYBYM FWIIHPAKIM Ba 3aHXXUPIA TPAKTOpJap COHU
TYIIYHUJIA]IH.

JIMCCepTALUSHIAT «Y30eKHCTOH KHILIOK XV:KAJUTH PHUBOK/JIAHHIINTA
AKT/NGN uHBeCTMUMSJIAPUHUHT XHCCACHHH XHcOoOJamD» 1e¢0 HOMJIAHTaH
YYMHYA O00M KHIUIOK XVKaJIWrM uuuiad yukapuil (QYHKIMSICUHU TYy3WIl Ba
AKTra nHBeCTULIMSUTATHUHT cCaMapacHHU aHUKJIaIlra OaruiIaHT aH.

Makcanumu3 xap Oup rekrap maxra maijonura capdiaanyBun OeBocHUTa Ba
OwnBocuTa 2HEprus capdiapuHu aHHWKIANI Ba YHH PeCypciap MUKIOpH OWIaH
takkocnamaup. bapua capdnapHu xapakariapra aiJlaHTUPHUIN SKapaéHuaa
SHEprUsl MOJIHMI XapakKaTJapHUHT OMpIHTH cudaTHaa ONMHIN. Y30eKHCTOHIA
Monui capdiapHM aHWUK XUCOOJIAlll yYyH OJHEprus OWPIUTUHUA KYJJIal
pecypciap capduHu Oenruianiga HapXJapHUHT V3rapuliduHA XaMm HHoOatra
omumaa €Epaam  Oepamu. Illyawmarmek Oy kypcarkud kymiad  depmep
XYKUTAKJIAPUHYU TaXJIWJI KWINILJIA XaM KYJUTaHUIIaIH.

TaxJiuiHM aMalra omupuIl yuyH Mmyaimud ankera €pnamuaa 65 ta pepmep
XYKaluKkiIapuaa Ky3aryB onub Oopaum. Xykanmukimap Tacoauduii maxiga
Tannaau. Taxawimap KypcaTauky, naxTa uiuiad yukapui xap rekrapra MJbx/ra
sHeprus cappuHu Tanad sraay, my xxkymnamgan 31,1 % ausens sHEPrusicu, yHIaH
CYHI MUHepas VFUTIap Ba xuxosnap capdu typaau. Pecypcnap capdpuaa acocuii
VpuHIapaa Ypyriukiap, MexHaT capdu, Xuxosjaap capu, Au3enb, CyB Ba
MECTUALUTIIAP TAIIKWI KWIIH. PIHpHK bepmep XYKaTuKIapu UKTUCOAUM KypcaT-
KU4iap SKUXaTHIaH, XKymiaJaH, caMapajopivdK Ba SHEPrus TEXaMKOp-JTUTUa
WIFOp Oy, AMMO TaAKUKOTUMU3/Ia OM3 YpTada KypcaTKUWIApHU OJITUK.

Ky#iunarn s>xajgBanra Kypa TpakTopiap Ba KuxosiapiaH ¢oiigananuin
1997 #wnpan to 2016 iunraga ycud Oopau. Xynaud ury TeHASHUUS MHUHEpal
VFUTJIapra Xxam TErUILUIN. V36eKkucTon1a MOIHIA Xapa)kaTJIApHUHT YCHUIL CypbaTH
Oomrkaya kpuHuira sra: ymaap 1997-2000 iwnnapna 45,4 %pan 10 %raua
kamaiiau Ba 2005 #tmnma 0,35% ra Tymmb KOJJIH, XO3UPTrd MalTaa YIapHUHT YCHIIT
cyppatu 1 % arpodunma caxiganu6O Typubau. 1990 iHwmnnapaga  KUIUIOK
XYKaJIUTUJAry UMM MaxCcyJioT, WYY Ky4H, €p Ba MOAANN Xapa)KaTJIapHUHT YCUIII
cyppatu TeOpanu® Ttypau. Ep Ba Mommuii XapakaTJapHUHT YCHII CypbaTd
KelnHru nusuapaa 6apkapop 0ynmoxaa. Keitunru nnapna (2007-2016 iiusiap)
IOKOpUIard XapaxaTIapHUHT Y3rapuilid TAOUUaup.

JIuHaMHK MabJIyMOTJap acocuia €p COXacHuIard HCIOXOTIap Ba KHIIUIOK
XY)KaJIUTH WIIA0 YUKApPUIIUAArd SKUH MalJIOHJApUHUHT TY3WIHIIM TaKKOC-
nanau. TagkukoTuMusaa acocad KUnuiok xyxanuruga AKT/KAT ra uaBecturius-
JAIIHUHT camapacu Taakuk ATwiau. bynunr yuyn 2002-2015 wwmnapgaru AKT
KWIMHTaH MHBECTUIMSIAp XaKuaa axoopot tymuianau (1-xamgsain).

3 World Bank Indicators - Uzbekistan - Agricultural production
http://www.tradingeconomics.com/uzbekistan/agricultural-machinery-tractors-wb-data.html
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CYPBATH

100

Moy xapakawiap capqgpHHHMHI VCHIII

1997 | 1998 | 1999 | 2000| 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 2016- )
e Tractor and Machine{unit:1000) | 170 | 170 | 170 | 170 | 170 | 170 | 169 | 169 | 173 | 175 | 177 | 179 | 180 | 182 | 184 | 186 | 188 | 190 | 192 | 193
e Fertilizer(kg/ha) 185 | 175 | 190 | 152 | 151 | 150 | 144 | 145 | 145 | 147 | 148 | 148 | 150 | 151 | 152 | 153 | 154 155 | 156 | 157

== Material input ncrease rate  15,36%2,70%44,29%:10,05%0,38%-0,32% 2,085 0,35% 1.48% 0,929% 0,925 0,84%|0,83% 0,83% 0,83% | 0,83%|0,83% 0,83% 0,83%|0,83%

4-pacm. V36eKkucTon PecnyOmukacuga KHILIOK XYKAJIUTH UKTUCOAUN YCHIIAAA
MaTepuaLIapAaH q)ov“lz[anaﬂnm“

Maskyp »KaaBal MabIyMOTIapH acocuaa Y30ekucToH  Pecry6imkacu
KHUIUIOK XYskanuru yayH Ko060 —/[yrnac umnad yukapuin QyHKIUSICUHU Ty3aMU3.
Ko066-Iyrnac dyrkmusacuma Y = AL*K®=M® = pecypemap L Ba K, maxcymor Y
opacuia HOTEKHC OOFIMKINK MaBXyJ Ba yJajia y3rapyBuu y3apo OOFIHK.

1-xwagBag
Y30exkucron Pecny0iiMkacu KMIVIOK XYKAJIUTH KYpPCATKHYJIApH
AUHAMHKACH

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 2013(2014{2015]2016

KypcaTknuaap
H. . H. . H. . . . H. . W | . | W | A | M

Kumnok xyxa-
auru maxcynotu-| 0.72 | -4.18 |-0.34 | 8.11 |11.22|20.04|11.62| 7.32 |16.21|16.31|11.79|7.86|5.00/4.50|4.50
HUHT Yeunm (%)

Kumunox xyxa-
JIMK epiapu -1.10|-0.74 | 0.00 | -0.56 | -2.36 | 2.05 | -0.01 | 0.02 | 0.01 | 0.75 | 0.19 (0.37/0.07|0.07|0.07
Veutn (%)

Tapmoka i

. 2.56 | 253 | 2.70 | 2.67 | 2.69 | 3.01 |-35.30/15.49| 4.28 | 3.84 |26.07(2.73|1.15|1.13|1.87
Kyun yeutn (%)

Monnuit capd-

g -0.32|-2.08|0.35 | 1.48 | 0.92 | 0.92 | 0.84 | 0.83 | 0.83 | 0.83 | 0.83 |0.83/0.83/0.83/0.03
nap yeumu (%)

Horexnc Ko66-Iyrnac ¢ynxumicn &, %2, %pa A napaMeTplapruHu

Oaxosain ydyH HOTEKHUC (DYHKIIMSIHM TeKHC Xonra kentupuin kepak. by Ko66-
Hyrnac ¢GyHKIUSCUHUHT siHA OUp >KO3UOAQJOp XycCycusiTaapuaaH OupuUIup.

a a
Y = AL*K™ (pyHKIMAHMHT MKKajla TOMOHMHH HATypaJl JJorapugpmiial:

14 Myanig TOMOHUAAH HHTEPHET MABIYMOTIAPHA OPKAIN TY3HITaH.
1
S JKaxon banxu cmamucmukacu.
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In(Y) =In(A) +a, In(L) + a, In(K) + a; In(M) _

HU XOCUJI KUJIaMU3.

IOxkopuparn >xagBan MabIyMOTJIIAPUHU XaM Jiorapugmra aniiaHTHpuUoO,
cranmapr xommbrorep aactypu SPSS IN(Y) In(L) - In(K) = In(M) "y kymna6
KyHUJard HaTwKanapra sra OVinuk. Yinap 2-xaaBanaa Oepuiras.

2-KaaBaJ
V36exuncron Pecnydankacn KHILIOK Xy:kaaurn yuyH Ko66a-/Iyraac
MIAKJIMIATH HIL1a0 YyuKapui GyHKIUsICH

. Tapmoxkaaru Ep SLann
Hna- MO Nmum kyumn
nap capéap pecypciapu (M. k) MaxcyJioT A al a2 a3
(MapiL0ATAD) (MHJLITHOH Ta) (mutpa.xour)
1997 1.91 33.31 3.44 3.81 0.281033 | 1.522575 | 0.536558 | 0.580925
1998 1.89 27.35 3.44 3.67 0.276462 | 1.436957 | 0.536558 | 0.564666
1999 2.21 27.35 3.45 3.9 0.344392 | 1.436957 | 0.537819 | 0.591065
2000 1.98 27.34 3.53 3.96 0.296665 | 1.436799 | 0.547775 | 0.597695
2001 1.97 27.35 3.62 3.88 0.294466 | 1.436957 | 0.558709 | 0.588832
2002 1.92 27.05 3.72 3.88 0.283301 | 1.432167 | 0.570543 | 0.588832
2003 1.87 26.85 3.81 3.71 0.271842 | 1.428944 | 0.580925 | 0.569374
2004 2 26.85 3.91 3.7 0.30103 | 1.428944 | 0.592177 | 0.568202
2005 2.24 26.7 4.02 4 0.350248 | 1.426511 | 0.604226 | 0.60206
2006 2.69 26.07 4.13 4.45 0.429752 | 1.416141 | 0.61595 | 0.64836
2007 3 26.61 4.25 5.34 0.477121 | 1.425045 | 0.628389 | 0.727541
2008 3.22 26.6 2.75 5.96 0.507856 | 1.424882 | 0.439333 | 0.775246
2009 3.74 26.61 3.18 6.4 0.572872 | 1.425045 | 0.502427 | 0.80618
2010 4.35 26.61 3.31 7.44 0.638489 | 1.425045 | 0.519828 | 0.871573
2011 4.87 26.66 3.44 8.65 0.687529 | 1.42586 | 0.536558 | 0.937016
2012 5.25 26.61 4.34 9.67 0.720159 | 1.425045 | 0.63749 | 0.985426
2013 5.29 26.6 4.76 10.43 0.723456 | 1.424882 | 0.677607 | 1.018284
2014 5.31 26.98 451 10.95 0.735271| 1.435765| 0.683214| 1.020102
2015 5.33 27 4.56 11.45 0.740732| 1.443122| 0.684202| 1.020365
2016 5.34 27.01 4.56 12.366 0.742531| 1.423412| 0.685104| 1.021012

Xucob-kutobaap SPSS kommbroTep mactypu acocuaa OaskapuiIu.
VY36ekucton Pecnybnukacu Kunuiok xyxkanuru yuayH Ko66a-Jlyriac makiu-
naru unutad yukapuin GyHKIUACH KyHHIard KYpUHHUIITA 3Ta;

In(Y) = In(~0,330260) + 0,095433In(L) + 0,397279In(K) + 0,943074In(M)
(0,445729)  (0,114842) (0,296816) (0,040725)

OYyHKUUAHUHT Taruja Yy3rapyBUWIApDHUHI ypTadya KBAJAPATHK XaTOCH
oepunran. Ko66 — Jlyrinac QyHKIMSICUHU apa)kaiu KYpUHHINTa KeITUPHUIT 3apyp.
ByHHHI yuyH GYHKIUSHHHT MKKada TOMOHHHH IOTEHIANNal, Y36eKHCTOH
Pecnybnukacu KUIIUIOK XY>KaJIMTH YUyH UIIA0 YuKapuill QyHKIUSICUHU €3aMU3:

Y — 0 718737 . L0’095433' K0,397279. M 0,943074
R?=0979191 F =203,9129 DW =1293923

Hemak, xucobnammapra 6uHoaH Ou3HUHT KO3 dunuentiapumus Mg 0, B =
0.943074, 0.397279, 0.095433. AKTnapura KWIWHTaH WHBECTHUIMSUTAPHUHT

18 JKaxon BankulSPSSkomnwiomep dacmypuda xucobranou.
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KaiTiMu Ratc 3-kamBanmma xentupwirad. [lactmaru xajaBaia MabIyMOTIApHIaH
kypuHu6 Typubauku, AKT/NGNra KuauHrad HHBECTUIUSTIAPHUHAT KaUTUMU Ratc
1997-2004 #wmmmapna xkywin TeOpanu® TypraH. KuIIOK XYKaluru caHoaTH
HYKTaW HazapuJaH EHAalicak, Ma3Kyp JAaBpAa €p HUCIOXOTJapu Ba Oup Xl
SKHUHJIAPJAH BO3 Keuwil maWtu Oynrad. [lon wunuia®d wukapumra 3bTHOOD
Ky4yairad. KullioKk XV»KadurdHUHT SUINM MaxCyJdOoTH ToX Ycub, rox kamaiuo
Typras.

3-:KaaBaJI
Kumiok xyxamuruga AKT/NGN ra unBecTunusiiap
KauTHMHUHH xncoﬁ.nam17
Fina Hﬂ;::lrﬁéﬁ/ﬁ‘" 0 B M. | Lero| LGR*B| MR*Em| Rsp | Ratc

1997 23.14% 1.522575 | 0.536558 | 0.580925| -7.58% 0.18% 42.78% | -12.24% -52.91%

1998 -2.72% 1.436957 | 0.536558 | 0.564666 | 9.19% 0.03% -2.55% | -9.39%| 345.50%

1999 7.08% 1.436957 | 0.537819| 0.591065| -1.08%| 0.01% 4.04% 4.11% | 58.07%

2000 2.49% 1.436799 | 0.547775| 0.597695| 2.81% 0.24% -9.48% | 8.92% | 358.12%
2001 -1.03% 1.436957 | 0.558709 | 0.588832| 0.99% 0.24% -0.35% | -1.91%| 185.48%
2002 0.72% 1.432167 | 0.570543 | 0.588832| -0.41%| 0.24% -0.30% | 1.19% | 164.26%

2003 -4.18% 1.428944 | 0.580925| 0.569374| 0.29% 0.24% -1.96% | -2.75%| 65.78%

2004 -0.34% 1.428944 | 0592177 | 0.568202 | -1.66%| 0.26% 0.33% | 0.73% | -214.23%

2005 8.11% 1.426511 | 0.604226| 0.60206 | -0.14%| 0.26% 1.40% 6.60% | 81.33%

2006 11.22% 1.416141 0.61595 0.64836 | 3.22% 0.26% 0.86% 6.88% | 61.30%

2007 20.04% 1.425045 | 0.628389 | 0.727541| 4.46% 0.29% 0.87% | 14.42%| 71.98%

2008 11.62% 1.424882 | 0.439333| 0.775246| 7.96% | -3.37% 0.79% 6.24% | 53.70%

2009 7.32% 1.425045 | 0.502427 | 0.80618 | 4.62% 1.48% 0.79% 0.44% | 6.02%

2010 16.21% 1.425045 | 0.519828 | 0.871573| 2.91% 0.41% 0.79% | 12.11%| 74.69%

2011 16.31% 1.42586 0.536558 | 0.937016 | 6.44% 0.37% 0.78% | 8.72% | 53.46%

2012 11.79% 1.425045 0.63749 | 0.985426 | 6.48% 2.49% 0.78% 2.04% | 17.30%

2013 7.86% 1.424882 | 0.677607 | 1.018284 | 4.68% 0.93% 0.78% 1.46% | 18.60%
2014 6.9% 1.412632 0.683214 1.024237 4.35% 0.84% 0.79% 1.94% 20.35%
2015 7.0% 1.403153 0.687428 1.028635 4.06% 0.79% 0.77% 2.06% 21.84%
2016 7.5% 1.4038021 0.687289 1.028566 4.12% 0.86% 0.78% 2.16% 21.86%

Kumnox xyxamuruauar 2004 - 2016 iunnapaaru kypcaTkudaiapu HucOaTaH
6apkapop, ammo RATC korhPuiiMeHTUHUHT TeOpaHUIIN Xap JOUMIHACK KY4JIH.
Ymymuit xynoca myngan ubopatku, AKT/NGNnapHuHr XaMuST Ba TapMOK
PUBOXKJIAHUIIUAATH XUccacu opTuO 6opMokaa. TalKMKOTUMU3 HaTUKaJlapu OyHU
akkon ucoornamokaa. AKT/NGNmapaunr 2004-2015 #iunnapnaru  xuccacu
RATC 48.71 %, 2016 wwina aca 49 % tamkun kwiau. Jlemak, ¢an Ba
TEXHUKAHUHT KUIIUIOK XYXKaJUTH S MaxcyaoTuaaru yaymu 49 %ra TeHr skaH.
Tabkuanam xou3ku, 0y kypcatkuura Xurtou 2005 Hunga 3pHmraH18. 2016 nmnna
XuroitHuHr 0y kypcatkuuu 56,2 %ra tenr Oynnu, Oy sca AKII Ba Oomka
PUBOXKJIAHTaH MamyIakatiap napakacuHuHr 80 YWHM TalTKwiI dTaau.

Y \Myanaugp wvwnanmacu.

18 Wang QiXian, Li ZhiQiang, and Liu ZhenHu, Liu ZiJie(2006.11) the 10" 5 year China Agriculture Science and
Technology Contribution Statistic and Forecasting of Year 2020, Research of agricultural modernization, Vol 27,
Periodicals 7
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XVYJIOCA

1. Kunuiox XYy »KaJIWUTUHUHT PUBOXKIAHUIIN HadakaT HMKTUCOMUN Macaia,
Oaiku OynMaciaH y WKTUMOMN OapKapopiuk Macanacu Xamaup. Kuiiok
xyxkanuruauar - 1991-2016  Hunnmappard  puBOXIIAHMILK — acocaH — HadakaT
OMIJIJITADHUHT ~ CaMapafopiuru, OajdKkd HUKTUCOAUU ucioxotiap (depmep
XY)KAJIMKJIAPUHUHT PUBOKJIAHMINIMA, €pra JrajlliKk Ba MaxTa OwiaH JOH uIiad
YUKAPHUIITHY TUBEpCUPUKAMSIIAIT XHCOOUTA SPUTITIIIIH.

2. PuBo>xiaHraH mMamiiakaTiiapjia MHCOHJIAp WIMHI IOTYKJIap Ba TEXHOJOTHK
Vy3rapunuiapHd  UKTUCOAUM YCHUIIIHUMHT OMWIM J1e0 XucoOnahaunap. UYyHku
OMIIMMUTIApHU SpaTHIL, TapKaTHIII Ba yJlapJaH doitnananum
pako0aTOapAONITMKHUHT MYyXUM MaHOaura ainaHad. byHpaltk — TEXHOJOTHK
y3rapunuiapaad oupu axo0poT-KOMMYHHUKAIUAS TEXHOJOTUSJIAPHUHT UKTUCOIUET
Ba )KamusTra opTud 0opaérraH TabCUPUIUD.

3. TagkukoT HaTWXamapura TasHTaH XOJJa TabKUJIAl MYMKHHKH,
AKT/KAT TtexHojorusuiapy SKaxoOHJIa Ba Iy JKymiagaH 3736eKHCT0HzLa,
eTapjinua TapakKUil ATraH Ba yjap TYJaJIUrdya axojiura MaHcy0. DpHUIIuiIrad
TEXHOJOTMK HMHHOBaImsuiap Tydaimm VY30ekucTonma Oy Xu3MaTiap Gapuara
Myxaii€é Ba ap3oH. AKT/NGN wmwkrumounii pecypciiap UHTEHCUB TyrajulaHMara
XOJiJa KHUIUIOK XYKallMruja MEXHAT YHYMJIOPJIUTMHU OIIMPUIIHUHT KyJan
yeynuaup. Kunuiokna AKT Ba koMnbroTepHH OUITUIT OANIKM OJ]aT AMACAUpP, alpuM
depmepnap kommbloTepHu Extupmaciap. Ammo (epmepnapuunr AKT/NGN
TU3UMUHU OWIWIIM KWIUIOK XYKaJIUTH MaxCyJoTjapura OWJI MapKETHHT
daonuaru yuyH yrta 3apyp. by coxana Xuroinunr Ceruyans Ba Illamku Kunuiok
JNEXKOHJIAPUHUHT TaXpUOACH MAaKTOBTa JIOHWUK.

4. V36exuctonaa (aH Ba TEXHONOTMAIAP PHBOXKH KMILIOK XyKaTHTHIArd
MyaMMOJIapHU Xall Kuiaumu MyMkuH. OHr acocuiich AKT/NGN OwunaH KHUIUIOK
XY)KQTUTUHUHT TapakKKUETH OpacCHIIard MUKIOPUNA OOFIMKIUKHHA TOMUIIIND.
TanKUKOTHUHT MKKUHYM 000U SKOHOMETPHUK YyCyJlap OpKaiu, WHBECTULIUSIAD
kaiitTumu RATC Hunr yprada Hucouit koappuuuentuan Tonauk Ba AKT/NGNra
uuBectunmsiaimn - Ounman  RATC  k0odPPUIIMEHTHHUHT  alOKACUHH  TOTIIHK.
Hatwxkana sSHrM TEXHOJOTUSUIADHUHT KUIUIOK XV KAJIUTH PUBOXKJIAHUIIUAATH
ynyman aHukiIaauk. AKT/NGNra uHBeCTHIHSIAII KHILIOK XY KaJTUTH HILTa0
YUKAPUILIUHA TE3KOp TapakKUil ATTUPUII HWMKOHUHU sipaTaau. bBU3HHUHT
TagKuKoTUMH3 HaTkacura Onnoan AKT/NGN unBecTunusuiapu Ounad yJapHUHT
KaliTumu opacuaa mycoat anoka MmaBxy/q Ba RATC koaddurmentu 0,3174ra tewr,
nemak, AKT/NGNra uHBecTUIMsIall KUIUIOK XY>Kanuru puBoxianumra 31 %
YIIYII KYIIUIIA MyYMKHH 9KaH.

5. TagKMKOTUMHu3ra OuHOaH VY3bekucromma 2015 iimnmma RATC
kodppunuentu 0,48, 2016 imnna sca 0,49Hu Tamkun >tau. KUimoxk xy»xamuru
V36eKkncTOHIa Xalnu TapakKMET OOCKHYMAaiup. VHBECTHIMANAp, MOJUIHI
capdiap sUIu MaxcyaoT UIuIad YUKAPUIIHUHT aCOCUNA OMUJIUIUDP, aMMO KHIILTOK
XYKanurujga MoAauid cap(apHUHT SKYHHH caMapagopiurd  TacaniMoKIa.
Kummok xyxanuruga ep, MexHaT Ba MOJIUN pecypciiap cap@UHUHT ONTUMAT
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KOMOUHAITUSICUTA IPUIIIMOK, MEXHAT YHYMJIOPJIUTHHU OIIUPUIITHUHT OOIIIKA FOSI Ba
YCYJJIAPUHU KUAUPUO TOIHUII JTABPU KEJJIH.

6. TaakuKOTIap WIYHJAAH JAajonar OepajuKu, KUIUIOK XYKaluruaa ep,
MEXHaT Ba MOJIJIUNA pecypciap OuinaH Oup KaToplia ypyFJIUK, UppUTaius, MUHEpal
VFUTIAp, TPaKTOp Ba >KUXO03J7apjaH (oWganaHWIl WITApUTUIEK JHT acOCUi
ommLIap 6ynu6 konmoka. Iy ca6a6ian Y36ekucToHaa X03Upru Moaauii capdap
OOCKMYM KHUIUIOK XY)KAJIUTH MaxCyJOTJIapu XaKMUHUHT OIIMPUIIHN Ha30pat
KAJTUIIHY ~ Tanad  3Ttagu. DByHUHr yuyyH oMWwUiap  KOMOWHAIUMSICUHU
ONTUMAJUTAIITUPHUIIL Ba TYNPOK 3aXapJIaHUIIUHUHT OJIIMHU OJIMII YYyH MHUHEpas
VruTiap Ba €BBOWM YTIApHU KUMEBUN HUYKOTHIN BOCHTANApUAAH (OMIaTaHUIITHI
Hazopar Kwiuil Kepak. by coxama Xwuron Ba EBpoma MamiakaTJIapUHUHT
XaTOCUHU TaKpOPJIAMACIUK JTO3UM.

7. TaBcus OepumuMu3 MYMKHHKH, KHIUIOK Xykamurura AKT/NGN
WHBECTUIMSJIAIIHUA AaBOM JTTUPHIN 3apyp. KuIuiok Xy Kaluru puBOXKIaHUIINIA
AKT/NGNmapausr xuccacu xainu yH4ua rokopu 6ynmaca-aa (30 %), Oy kypcaTkuy
Y30K MYJJIaTiu JaBp HYKTau HazapujaH HUCOWM xucoOnaHaau. byHnan tamkapu
Xap KaHJall TEXHOJOTHSHU KOPUW OTUII WHCOH OMUIUTa OOFIHUK. AMMO
(dbepMepIapHUHT CaBOJXOHJIMK JapakaCMHM OIIMPHUII Ba YJIapHHU KaiTa Taiépraii
MabJIyM BaKTHU Tayad 3Taiu.

8. AKT/NGN wuHBECTHUIIUSAJIAPUHUHT KHUIUIOK XY )KAJIUTHUJArd CaJIOXUATH
Kyna Karta. Mrapy tapkuaiaraauMusaek, 2016 imnna Y36exkucronnarn RATC
kypcatkuuu 49 %, Xutoitna 56 %ra sxun, AKII Ba EBponagaru puBokIaHraH
MamitakaTiapaa 70 %. Amepuka €ku XUTOM Japa)kacura 3pulIvil siHa 15 HuiHu
tanad sragu. Xozupru AKT/NGN inmuk yeumum pecnyonukamuszga 1 %Hu
tamkuil 3TMoKAa. AKT/KATnapHu MOJMUSTAIITUPUIITHU TYXTaTMACIUK KEpak.
Xozupru maiitaa pecnyonukamuzga AKT/NGNra wnBectunumsuiam SMMra
Hucoaran 0,4 %uu tamkwi taaun (AKHI ma 2008 vwnu 4,4 % sau). Kuniok
xyxkamuruga AKT/NGN  uHBeCTHMLMSUIADUHU  OMIMPUIITHU  Takiaud KHJIaMH3.
Oukpumunzua AKT/NGN uHBeCTULHSIAPH KaMUATra KWJIMHIAH JapakaJaH Mact
Oynmaciauru Ba yiIapHUHT HWwumk Yyeum cypbatu SAUM cypbaTuman mact
OYIMaciIuru Kepak.
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INTRODUCTION (abstract of (PhD) dissertation)

The urgency and relevance of the thesis’s topic. Nowadays in the
conditions of increasing competitition in industries especially in agricultural
sector, an implementation of modern information-communication technologies
(ICT) in agricultural sector boosts the competitiveness of farms, of small
businesses and of private entrepreneurial entities, which makes possible to gather
and process high volume of information for organizing strategic management.
Today the role of the ICT sphere has been growing. According to the World
Bank’s statistics the share of ICT is more than 5.5 % of the world GDP*. Scientific
researches witness that the more the share of ICT, the more the GDP growth is. For
example, the increase of wideband lines for 10% in economy networks, raises the
growth of GDP for 1.4%. This figure reached 2.5% in China®. The increase of
information usage by two times through mobile networks raises the world GDP per
capita by 0.5%°. Therefore, there is a positive relationship between ICT and
economic growth.

Due to economic reforms that were made during the years of independence,
many farms were established and on the ICT basis modern management systems
were introduced. Nowadays the share of ICT in GDP is accounted for 1.9% and it
is planned to increase it up 10 per cent by 2030. But the implementation of ICT
and the Internet in Agriculture, in agrobusiness, in exporting and in information
sharing is very slow. But the return from investment directed to the Agriculture is
still very low. It is well known, that investments directed to agriculture of
Uzbekistan could lead to the development of science and technologies, to better
administration of farms and improvement of living conditions of farmers, and wide
use of ICT is becoming a major factor in the modernization of the agricultural
sector. All these dictate the necessity of using ICT, new technologies in deepening
of provided economic reforms and structural changes, in efficient exploitation of
land and water resources, in implementing of long - term economic programs and
increase of their productivity.

In the World there is a growing interest in scientific investigations on
increasing the efficiency of ICT and investment in the NGN (next generation
network), especially on how to intensively develop the industry by decreasing long
average costs of ICT, how to improve the quality and methodology of management
of Agriculture, how to use the innovative system analysis in decision making and
how to increase labor productivity. In the Republic of Uzbekistan there is a
necessity of using ICT and its new generation in management processes of farms.
Production functions, such as, Cobb — Douglas function allows to determine the
relationship between agricultural output and costs, marginal revenue and marginal
costs to define rational volumes and efficiencies. All these are an evidence for the
actuality of the chosen topic.

L www.wb.org
2 http://broadbandtoolkit.org
® http://gsma.com/publicpolicy
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This dissertation to some degree will serve for the realization of the Decree of
the President of the Republic of Uzbekistan dated February 7, 2017 NePF-4947
«About Strategy actions for further development of the Republic of Uzbekistan in
2017 — 2021 years»; of the Decree dated May 30, 2002 «About measures on
further development and implementation of computerization and information —
communication technologies»: of the Order dated June 27, 2013 «About measures
on further development of national ICT system in the Republic of Uzbekistan» and
related to the sphere of the orders of the Cabinet of Ministers, and also of stated
tasks in the normative documents.

Compliance of the research to priority directions of science and
technology in the Republic. This study was performed in accordance with the
priority direction of science and technology of the Republic: «Spiritual, moral and
cultural development of a democratic and legal society, the formation of an
innovative economyy.

The degree of knowledge of the problem. Some aspects of the application
of production functions in economic research has been studied by the foreign
scientists, such as R.Solow, C.Cobb and Douglas, E.Heady., D.Dillon.,
K.Echrpanie, Zue Grilich,B.Deil, M.Frank, B.Fraumeni and M.Parlinskaya”.

The problems of estimation of production functions’ parameters, their
formation and analysis on the macro level have been researched by scientists of the
Commenwelth of Independent States such as L.O.Babeshko, N.B.Barkalov,
0.0.Zamkov, Yu.A.Cheremnix, A.B.Tolstopyatenko, V.A.Kolemaeyv,
|.G.Granberg, E.E.Eliseeva’.

In Uzbekistan, the problems of econometric modeling and adoption of ICT
have been researched by scientists S.S.Gulomov, B.A.Begalov, B.Yu.Hodiev,
T.Sh.Shodiev,  O.M.Abdullaev, S.K.Salaev, A.N.Aripov, O.K.Iminov,
H.A.Muhiddinov, A.T.Kenjabaev, N.O.Kayumova, S.V.Chepel, R.H.Alimov,
I.KJumaev, B.K.Goipnazarov, @ N.M.Makhmudov, Sh.R.Holmuminov,
H.G.Nabiev, K.Muhamedov, etc.®

*  Solow, Robert M.Technological Change and the agricultural  Production  Function.MIT

Press.1957,p.234;S.Cobb.,E.Douglas. Production Function of USA...E.Heady.D.Dillon.Production Functions in
Agriculture.R.Solow.Economic Growth and Technological Progress.Echrvarria Cristina. A three-factor agricultural
production function: The case of Canada, University of Saskatchewan. //International Economic Journal, vol.2,
Issue 4, pp34-45;  Griliches,Zvi.\Agricultural ~ production  function.//The ~ American  Economic
Review,vol.4.issuel,pp.231-246;Jorgenson, Dale W., Gollop, Frank M., and Fraumeni, Barbara M. Productivity
and U.S Economic Growth; Harvard University Press,1987, p.256; Parlinska Maria. Applications of Production
Function in Agriculture.Warsaw University of Life Sciences Press, 2003, p.137

® BaGemko JI.O. OcHOBBI 9KOHOMETPHUYECKOI0 MOJeaupoBanus. YueOHnoe mocooue. —M.: KomKuura, 2010. — 452
c.; bapkanos H.b. TIpou3BoacteeHHble (QYHKIMH B MOJENSX DKOHOMHUYECKOro pocra. —M.: uzg. MI'Y, 2008. —
768c.; 3amxoB O.0., Uepemusnix I0.A., Tonctonstenko A.B. Maremaruuyeckuemero sl B 3koHOMUKe. -M.: Jleno u
cepBuc, 1995. — 267 c.; Konemaes B.A. Maremarnueckas skonomuka. M.: FOuurtu, 2005. - 287 c.; I'panbepr N.T.
MopenupoBaHue ¥ IPOrHO3MPOBAHKUE 3KOHOMHUYECKHX rporeccoB. —M.: FOHUTH, 2008. — 368c.; Enuceesa .M.
OkoHoMeTpuKka. YueOHHUK. —M.: ®uHaHchl U cTatuctka, 2006. —455 c.

6 Fymomos C.C., beramos b.A. Ukrucoanit mapopmaTika. Tomkent: TANY, 2002.; AdxymraeBA.M., Xoaues b.1O.
V36eKHCTOH MKTHCOMETHIA TaNOUPKOPIIMK PHBOKIAHUIIMHN YKOHOMETPHK MOIC/UIAIITHPUII: MKT.(aH. 0K, JIHCC.
-T.: TAWUY. 2000.; Xomuesb.}O., NmnuazapoB A.U. Dxonomerpuka. Tomkent: TI'IY, 2007.; Camaes C.K. Kuunx
On3HEeC PUBOJKIIAHWII TEHCHIMSIIAPHMHN MOISIUTAIITUPHUIN Ba Oarmopariant. UKT.dan.nok. quce. -T.: TAUY. 2008.;
[HamnesT.111.Dx0OHOMHYECKHEMO 1SN PA3BUTHACENECKOTOX03sicTBa.  -TamkenT, Pan,1986,-156c; A.H.Apunos,
O.K."munoB, X.A.MyxummuaoB «Uupoukrucomuér acocmapu»T-2006. Kemxaboer A.T. TanOupkopiuk
GdaonuaTHaa aXOOPOTIAMITUPUIIT MHJUIMA THU3UMUHHM LIAKJUIAHTUPUII MyaMmMmodapu: HWKT. ¢(an. gok. [ucc.
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But, the problems of estimation of agricultural production function for
defining the efficiency of ICT in Agriculture, especially, the modelling of the
process of increasing NGN-technologies efficiency has not been investigated in
depth. Therefore, the presence of many sides of the research concerns of the
production function and its application in economic analysis and forecasting
demonstrates its actuality.

The relevance of the dissertation with the research directions of higher
educational institution where the thesis has been completed. The thesis work
was completed within the framework of the plan of the research works of Tashkent
State University of Economics and was included in the program of GTIN «FT-9:
The theory and practice of the effective implementation of innovative ICT in the
various spheres of the national economy»

Research Purpose. The research aim is to develop and to implement the
methodology for assessing the impact of investment in ICT / NGN in agriculture of
Uzbekistan and elaborate practical recommendations for enhancing the efficiency
of the industry.

Research Objectives. Proceeding from the purpose the research tasks are as
follows:

to critically analyze the existing methodological approaches to the «input-
output» relationship and to construct production functions and statistical evaluation
of their parameters;

on the basis of production function to reveal development trends of
Agriculture and its «bottlenecks» which hinders the deepening of economic
reforms and production diversification;

on the basis of modified production function to determine directions of
innovative agricultural development with the aim of efficiency appraisal of
production factors used in production process;

to identify key factors and sources of economic growth which determines
output volume dynamics and efficiency of agricultural production;

to access the contribution of intensive factors to economic growth in general,
and the proportion of factors which belongs to information and communication
technologies, in particular;

to study the impact of ICT/NGN on the efficiency of Agriculture and to widen
their use in the future in innovative development of agriculture;

to work out recommendations on the usage of ICT in agrobusiness
management based on Chinese experience.

The object of the research is the Agricultural sector of the Republic of
Uzbekistan.

aBroped.Tomkent: TAUY, 2005. - 42 6er.; KaromoBa H.O. S”36GKI/ICTOHI[a HUKTHCOIOUI PUBOXIJIAHUII >KapaéHU
SHrU-cu(aT OOCKMYMHUHI SKOHOMETPHK Taxjuin.UKT.d.n....qucc.asroped.-T., TANY,2012, -42 6.; Yenen C.B.
CucTteMHBI aHaMM3 W MOJEIHPOBAHME TIIEPCHEKTUB YCTOMYMBOTO DPA3BUTHA HALMOHAJIBHOW 3KOHOMMKH
V36ekucrana.-T.,MU[IMU, 2014.-316 c.; AnumoB P.X. Ba Gomkamap. AXOOpPOT TH3MMIIapH Ba TEXHOJIOTHSUIIAPH.
Tomkent: TANY, 2007.; XKymaes U.K.Depmep Xykanukiap pUBOKIAHHUII TESHACHIMSIAPH Ba UCTHKOOJUIAPUHH
SKOHOMETpHK Oamopamiam UKr.¢.x....mucc.asroped.-T., TANY,2012, -466.; lllonues T, Arzamos C.. MnTepHer
TH3UMH UIMKOHUSATIApU Ba Myammonapu. TomkeHT, @aH Ba TexHonorus, 20006.
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Subject of the research is the modeling of ICT/NGN efficiency processes in
Agricultural sector.

Research Methods. General scientific methods of systemic, systemic-
functional, comparative, econometric, economic and statistical analysis as well as
approaches to the use of ICT in Agriculture are the base for theoretical elaboration
of the problem and its solving. SPSS software application package was used in
initial information processing.

Scientific novelty of the research is as follows:

the investment mechanism of ICT/NGN implementation in Agriculture of the
Republic of Uzbekistan has been improved;

the mathematical model and methodology for determining marginal
efficiency of agricultural resources, absolute and relative «pure» impact of factors
on the networks development and efficiency of investment in ICT/NGN
technologies has been improved,

the new model of investment optimization in NGN — technologies has been
worked out and Cobb-Douglas production function has been improved on the basis
of generalization of different classification criteria of production function;

In the production function the relative measure of the process of reproduction
of fixed assets has been proposed and its practical application has been determined,;

The model of long-term investment management policy for Agriculture of
Uzbekistan has been elaborated on the basis of the proposed production function;

Practical results of the research are as follows:

the methodology for assessing «input-output» ratio and for analysis of
performance of agricultural sector, for forecasting of agricultural sector
perspectives, for determining the proportion of intensive and extensive factors of
production has been offered being based on Cobb-Douglas function;

on the basis of the production function the methods for calculating the
absolute and relative «pure» effect of each factor on a productive indicator
(output), for calculating the maximum efficiency and limiting interchangeability of
resources have been proposed. On the basis of mentioned above figures the
optimal combination for the production of a given output has been worked out;

the assessment technique of modified scientific-technical progress (Soloy
residual) and of NGN-technologies’ share in Agriculture has been recommended to
widely exploit in practice;

based on the Chinese experience the recommendations of the author on
exploitation of ICT/NGN by farmers in Uzbekistan and on optimization of volume
and structure of investment have been worked out and partially implemented into
practice by authorized bodies.

The reliability of research results is determined by the application of
modern scientific methods in econometric developments, ICT and statistical data
published by official sources, by confirmation of the adequacy and effectiveness of
research results in practice, by compliance of their previous theoretical conclusions
and recognition of practical recommendations by authorized bodies of the republic.

The scientific and practical significance of the research results. The
scientific significance of the research results lies in that they might be used in
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scientific investigations for modeling of the process of productivity increase by
application of NGN- technologies in Agriculture, in improvement of methodology
for efficiency determination of investment with the use of production functions.

The practical significance is consisting of theoretical prove and development
of long-term management model of agricultural policy of the Republic of
Uzbekistan and of the guidelines for the preparation of a comprehensive program
for agricultural policy, for information processing, for exploring external prices’
conjuncture on agricultural products. The individual results of the thesis are used
as the theoretical and methodological bases to improve the management of the
Ministry of Agriculture of the Republic of Uzbekistan and for analysis, synthesis
and forecasting of agricultural development.

Implementation of research results. Based on the results gained through
investigation of the process of production enhancement by using NGN-
technologies in Agriculture of the Republic of Uzbekistan the following results
have been derived:

Proposals on improvement of investment mechanism on implementation of
ICT/NGN in Agriculture of Uzbekistan has been implemented in the activity of the
Ministry of agriculture and water resources (Certificates of the Ministry of
agriculture and water resources dated October 11, 2016, Ne03/15-3280).
Application of ICT/NGN in Agriculture of Uzbekistan using the Cobb-Douglas
function and with the help of experts assessment resulted in the annual socio-
economic efficiency of 6,4 billion of sums;

the model and methodology for determination of marginal efficiency of
recourses, of relative and absolute «purey» effect of factors, of optimal investment
in ICT/NGN for Agriculture development have been implemented in the activity of
the Ministry of agriculture and water resources (Certificates of Ministry of
agriculture and water resources dated October 11, 2016, Ne03/15-3280). As a
result, the created production function for Agriculture allowed to optimize the
amount of attracted investment and by this means to increase productivity. The
positive efficiency of investment in ICT/NGN to agriculture has been proved;

on the basis of generalization of classification features the optimization model
of investment in NGN-technologies and improved variant of Cobb-Douglas
function have been implemented in the activity of the Ministry of agriculture and
water resources (Certificates of Ministry of agriculture and water resources dated
October 11, 2016, Ne03/15-3280). As a result, above methodologies allowed for
efficient decision-making on micro and macro levels for authorized bodies in
Agricultural sector, for opting of appropriate production function for investment
processes, its calculation and analysis with the help of computer;

the relative indicator characterizing reproduction process of «basic production
assets» has been used in determining efficiency of basic production assets in the
system of the Ministry of agriculture and water resources (Certificates of Ministry
of agriculture and water resources dated October 11, 2016, Ne03/15-3280). As a
result, the offered relative indicator allowed comparing relative efficiency of
current and renewed basic assets in agricultural sector;
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On the basis of offered production function the model on improvement of
management mechanism oflong-term investment policy on agriculture and water
resources sectors of Uzbekistan has been implemented in the Ministry of
agriculture and water resources (Certificates of Ministry of agriculture and water
resources dated October 11, 2016, Ne03/15-3280). With the help of offered
production function the improved model of management mechanism of long-term
investment policy of Agriculture of Uzbekistan has shown that RATC average rate
from 2004 to 2015 was 48.71% and in 2015 - 49%. The contribution of science
and technology in agriculture made up — 48.71%. In 2015, in China the RATC rate
reached 56,2%.

Testing the results of the research. The main content of the thesis has been
presented in 10 scientific-practical conferences, including 2 in international and
8 in republican conferences.

Publication of the research results. Sixteen scientific works in total have
been published. Six of them have been published in international conferences,
10 of them - in republican journals.

The structure and scope of the thesis. The thesis consists of an introduction,
three chapters, conclusions, bibliography and appendixes. The total volume of the
thesis is 138 pages.

THE MAIN CONTENT OF THE DISSERTATION

In the introduction the urgency and relevance of the study have been
justified, the extent of knowledge of the problem has been highlighted, the
purpose, tasks, object and subject of study have been formulated. The
appropriateness of the research topic to perspective development directions of
science and technology of the Republic, scientific novelty and practical results,
scientific and practical importance and implementation of the results into practice
have been disclosed as well as information on publications and thesis structure.

In Chapter 1, «The assessment methodology of ICT/NGN technologies in
agriculture» considers the evolution of the use of qualitative and quantitative
analysis of agricultural production based on production functions. Historically, the
production function of the Cobb-Douglas was not developed on the basis of
technical, technological and managerial knowledge of the production process.
Instead, it has evolved as it has attractive mathematical elements, such as
diminishing marginal returns of production factors.

The function that we use for modeling of production had a view of:

P(L, K) = bL°K®,

Where:

* P - total production (the monetary value of all goods produced in a year);

* L - labor input (the total number of person-hours worked in a year);

» K -capital input (the monetary worth of all machinery, equipment, and
buildings);

* b - Total factor productivity;
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* 0 and B are the output elasticity of labor and capital, respectively. These
values are constants determined by available technology.

Output elasticity measures the responsiveness of output to a change in levels
of either labor or capital used in production, ceteris paribus. For example, if 6=
0.15, a 1% increase in labor would lead to approximately 0.15% increase in output.

If we apply it to economy, then, if: 6+B=1, the production function has
constant returns to scale. That is, if L and K each increases by 20%, then P
increases by 20%.

Returns to scale refers to a technical property of production that examines
changes in output subsequent to a proportional change in all inputs (where all
inputs increase at a constant rate). If output increases by the same proportional
change, then there is a constant returns to scale (CRTS), sometimes referred to as
returns to scale. If output increases by less than that proportional change, there are
diminishing returns to scale (DRS). If output increases by more than that
proportion, there are increasing returns to scale (IRS).

However, if 6+B< 1, returns to scale are diminishing, and if 6+8> 1, returns to
scale are increasing. Assuming perfect competition, 6 and B can be shown to be the
share of labor and capital in output.

Agriculture is still an important sector of the economy of Uzbekistan. The
country has some distinctive economic features, such as out of 17.0 million of the
population living in rural areas, 34 percent of them is involved in the agricultural
production (MAWR, 2008; Djalalov, 2006). Therefore, agriculture remains the
major source of income for the rural people. On the other hand, arable farming
land is around 10.1% of the whole land area of Uzbekistan. If the whole
population of Uzbekistan is 32,5 million then the average farming land per capita
is less than the world average level of 37.6%." The food security of the country has
been an important concern as well in Uzbekistan since the independence; a lot of
measures have been done in this sector, such as changing the land policies and
distributing more land and plots to farmers, enlarging the quantity of concessional
loan to agricultural sector and the land sowed by wheat.

An assumption has been made in the dissertation that there is a high
correlation between the ICT (NGN) contribution in society’s development and
output figures of Agriculture of Uzbekistan.

The research has been carried out in two steps:

In the first step the contribution of the agricultural technologies (further Ratc)
in Uzbekistan has been defined. The Cobb-Douglas production function has been
used for assessing the input coefficient of technological reconstruction in
agriculture of Uzbekistan.

In the second step the correlation or causal relationship between ICT/NGN
investment and Rarc. For this purposes traditional econometric models have been
used. Information gathering and its analysis has been shown in the dissertation.

" The World Bank 2015, Arable land (% of land area), viewed 10 July 2011,
http://data.worldbank.org/indicator/AG.LND.ARBL.ZS>
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In this chapter, the theory of Solow residual has been used to determine the
contribution of technology in Agriculture (TCA). Solow residual is a figure
describing empirical growth of labor productivity in the economy from year to
year, from decade to decade. Robert Solow identified the growth of labor
productivity as an output increase with constant capital and labor inputs. This is a
«residual» figure, because it is part of the growth that cannot be explained by the
accumulation of capital and the accumulation of other traditional factors, such as
land and labor. Solow residual is pro-cyclical and is sometimes called as the
growth rate of aggregate efficiency of production factors.

In general, the ratio of the contribution of technology in Agriculture (RTC) is
explained as the contribution of technological development of Agriculture in the
output growth in the industry, which also includes the benefit of the development
of scientific technology and addition of agricultural policy, progress in
management and maintenance. Here we take:

Ratc=(Racpp-MIr*EM-Lcr*6-Ler*B)/ Racoe

Where:

Ratc: The Agriculture Tecnology Contribution ratio

Racor: Agriculture GDP increaing rate

Mr: Material output elasticity

Em: The increasing rate of Materail expenditure

Lgr: Labor force growth rate

0: Land output elasticity

Lcr: Land growth rate

B: Land output elasticity

To identify the elasticity of factors in China production function might be
employed with the elasticity of material expenditure-0.55, labor-0.20 and land —
0.25.

The Ratc is needed to analyze agricultural development and technology
renovation, labor and capital development trend in the long run, and is also very
important to formulate the agricultural development strategy for the country.

First of all, all of output elasticity is figured out via Cobb-Douglas production
function. In this method, not the book value but the real amount of inputs of factors
Is used for the elasticity calculation. On the other hand, when we calculate the
RATC, the rate of return and fixed elasticity are hypothetical which means that the
production function is unchangeable. While the production structure and input
factors are variable, the input elasticity will change accordingly.

Secondly, when the production function is employed, the other economy
development factors, such as agricultural policy, management and other science
technology applications, which will affect on and contribute to economy, shall be
controlled, otherwise Ratc will not be pure. For example, in 1978 China made the
land reform but the investment in science did not increase sharply, therefore
upgrading of agricultural management system promoted agricultural output. So,
this contribution is mainly sourced from management and policy.
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Thirdly, the Rarc is the relative magnitude of the ratios increase. Generally,
the RATC is booming up with the economic growth when capital and labor keep
increasing. If in some year, the agricultural growth is negative, but technology
contribution is positive, then the Rarc shall be negative contribution to Agriculture.
Such result is easy to be misunderstood. We cannot simply use the Ratc humber to
estimate the technology and science development situation.

In the end, the RATC is varied, so it fits for the trend of long- term, not for
short-term. Obviously, the more the number of Rarc is the better, but under the
condition that the Ratc will not increase every year. Ratc is also fluctuant because
there is a time lag between science and technology and its contribution, and
science and technology has an effect of periodical and long term nature. More over
its effect is also related to economic cycles and science development. The
development of science needs a preparation stage, and scientific and technological
contribution to Agriculture and society requires some time.

In fact, to value the Ratc is a very difficult mission, but it is very valuable.
Particularly with the development of social economy, there is some new cognition
in agricultural technology. Both academic circles and country policy makers think
of agricultural science and technology development not only for the agricultural
output increase and increase of market share, but also for poverty alleviation.

If we modify the production function of the Cobb-Douglas, you can get the
production function, which will consider the impact of technological progress on
the agricultural output. The formula for calculating the index of scientific and
technical progress (Rstp):

Rsp =Racpr-Mir*EM-Lgr+0-Lr™B,

Where:

Rsip: Ratio of Science and Technology Progress

Racop: Agriculture GDP increaing rate

Mr: Material output elasticity

Em: The increasing rate of Materail expenditure

Lcr: Land growth rate

0: Land output elasticity

Lgr: Labor force growth rate

B: Labor output elasticity

The above formula is generalized by science and technology progress, it also
includes control policy and management issues, and the basic philosophy is to
define the production function to estimate the growth rate and delete all possible
and visible key factors of investment residual error. The most popular of employed
functions is Cobb-Douglas production function (Fan, 1991; Lin, 1992; Huang and
Rozelle, 1995; and Zhang and Carter, 1997). Some research uses quasi-translog
(fan (1991) and Fan and Pardey (1995)), cross impact analysis and time trends. To
use the method, a complex data analysis and econometric knowledge are required,
so it suits for research institutions rather than for basic agriculture science
promotion practitioners.
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The index of total factor productivity (TFP). This method is suitable for
calculating the contribution of technological progress in general productivity. The
formula is:

- * * b )
Irer=lapi- (Imip* My ILig™ Lps I’ * Lp),

Where:

I+ep: The index of Total Factor Productivity

I api: the Index of Agriculture Production Growth

Ivip: the Index of Material Input Growth

Mp: the Propertion of Material

I, 16:the Index of Laobr Input Growth

Lp: the Propertion of Labor

I’|c: the Index of Land Input Growth

L’p: the Propertion of Lan

The method of calculating the index of total factor productivity is needed to
assess the total factor productivity based on the function of expenses or profits.
The index explains the input and output of agricultural productivity, which
summarizes the development of agricultural science. Theoretically, this function
may not reflect the factors that may influence technology policy of the country at
this level of development of agriculture, etc.

Chapter Il «The practice of ICT/NGN technologies’ usage in Agriculture
of Uzbekistan» examined the impact of ICT on the efficiency of agriculture of the
republic.

Information Communication Technology (here in after regarded as ICT) have
been developing very fast in the past decades in the world. The NGN technology
makes the cost of unit of user much cheaper than before, and it brings possibility to
deploy the NGN network in developing countries, such as Uzbekistan. The NGN
technology can also create the voice, to transfer data and multimedia played in the
same platform, which were separated before 2005.

There is no doubt that the use of ICT is perceived as a catalyst for economic
growth. ICT is defined as a set of activities that facilitate by electronic means the
processing, transmission and display of information (Estavillo, 2004). Thus, it is
important to know how the effectiveness of such a process has an impact on a
nation’s economy. Typical ICT components include hardware, software and
telecommunication equipment (Kaiser, 2004). Over the past decades, we have
witnessed how the US economy has been revived in the late 1990s due to large
investment in ICT, as referred to Stiroh (2002) of the Federal Reserve Bank of
New York®.

The ICT has made great progress in Uzbekistan since independence,
particular in past 10 years. NGN technology both used in Wireless network and
fixed network, ICT coverage is up to 80% - 95% of the country land, the speed of
data transfer is doubled from 218k/s in 2010 to 2 megabytes in 2015 and its

& P.Bongo «The Impact of ICT on Economic Growthy, Viewed 12 June 2011,
<http://129.3.20.41/eps/dev/papers/0501/0501008.pdf>
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capacity is booming up from now on. More and more people use internet and ICT
services. And the price of ICT service, such as voice, internet, is affordable to
normal persons in Uzbekistan. So in the technical side, the NGN technology is
mature to support the Agriculture in Uzbekistan, like in the USA, European
countries and in China. If the right policy settings are given, they create a platform
upon which labor productivity growth innovation and social welfare can be built.

In most analysis of economic growth, three effects are distinguished. First, as
a capital good, investment in ICT contributes to overall capital deepening and
therefore helps to raise labor productivity. Economic growth is the increasing
ability of a nation to produce more goods and services (Miles, 2001).

Second, rapid technological progress in the production of ICT goods and
services may contribute to more rapid multi factor productivity (MFP) growth in
the ICT-producing sector. The use of ICT therefore enables the production of
goods in a short amount of time with the assistance of computerized systems.
Services are also provided more efficiently and rapidly. Greater use of ICT may
help firms increase their overall efficiency, and thus raise MFP. Growth can occur
in two different ways (Miles, 2001).:

1. Through the increased use of land, labor, capital and entrepreneurial
resources by using better technology or management techniques and

2. Through increased productivity of existing resource use through enhancing
labor and capital productivity

It advocates further that the impact of ICT in contributing to economic growth
occurring as a result of a country’s development partially assisted by the use of
technology. What we mean by technology, is the development and application of
tools, machines, materials and processes that help to solve human problems
(Wikipedia, 2010).

The results demonstrate that when the contribution of ICT is greater, so is the
real output growth. For example, in the UK, between 1990 and 1995 when the
contribution of ICT in economic growth accounted for 0.27%, the Real Output
Growth for that period was 2.12, whereas between 1995 and 1999, when the
contribution of ICT was 0.47%, the Real Output Growth that occurred during that
period was 3.48. As a result, we could say that ICT drives the economy and also
effective ICT investments do have a positive impact on the economy.

ICT / NGN can make the transfer and use of information effectively, it can
teach farmers to update their knowledge, use of new techniques to improve
production, receive information about the market in time to, if necessary, to have
time to change their positions in the transactions. Thus, it is believed that ICT
/INGN will increase agricultural productivity in a sustainable manner.

Uzbekistan has achieved equally good results in providing affordable fixed
and mobile Internet services to the population, as compared with the income group
with the world average. In terms of mobile subscribers, growth takes place much
more slowly than in other countries in the same income group; and the number of
subscribers of cellular communication in Uzbekistan is less than one tenth of the
average amount. To a lesser extent, the same trend applies to the Internet users.
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The gap between Uzbekistan and other countries is more in broadband subscribers
and international traffic Internet than the other area.

In this regard the Decree of the President of Uzbekistan NePP-5898 has been
issued with a view of further coordination, development and construction of new
digital systems and provision of coordinated, consistent relationship among
different network operators, service providers and their control systems, as well as
the creation of reliable telecommunication networks and services in life-
threatening and emergency situations. Nowadays the level of mobile and fixed
networks in Uzbekistan is on the same level with the world's best technologies.
Meanwhile, Uzbekistan has the advantage of CSP development, as it started the
ICT industry at a higher level compared to developed countries such as the US and
Europe, because in these countries the network is based on the analog /1G /2G
networks. This has allowed to save a large amount of the cost of operations in the
industry.

Before the advent of the NGN in the world, ICT industry could not support on
a single platform the voice communication, data transfer and other modes. NGN
Technologies is not only integrating all services into a single network core, but
also reduce the combined cost due to the high integration. The average capacity of
a single switch could support 200 subscribers in 2000 before NGN. But after NGN
network technologies have been used in the mobile network it could support 2
million subscribers since 2005, and it was 20 million since 2011, as in the fixed
network.

In Uzbekistan, there are four mobile network operators, which are Ucell,
Beeline, UMS, UZmobile, Perfect Mobile, and one fixed network operator, which
Is Uztelecom, all of them can provide NGN service. Ucell, Beeline, UZmobile and
UTS are using GSM/UMTS standard, while Perfect Mobile is using CDMA
technology. Uztelecom is a monopolist in the fixed network, which can also
provide CDMA 450 mobile service to serve the rural areas because the frequency
ma 450 MHZ technology can cover large area with low costs. NGN technology
makes fixed and mobile network working together with full IP platform.

CDMA 2000 and CDMA 450 standards allowed to provide entrepreneurs,
consumers and public with cheap and guaranteed services in education,
telemedicine and public safety. CDMA 2000 1X is the most spectrally efficient
technology to support high-quality telephony services, enabling up to 55
simultaneous voice calls in a single sector within a 1.25 MHz channel. EV-DO was
an industry-leading broadband technology that is capable of achieving multi-
megabit per second data throughputs and low latencies to enable high-speed
broadband Internet access, multicasting and delay-sensitive applications, such as
voice over IP (VolIP), push-to-talk (PTT), push-to-media (PTM), video
conferencing and «see what I see» (SWIS). The propagation characteristics of the
450 MHz band allow the provisioning of wireless services over large areas with a
minimal number of base stations, creating substantial capital and operating
expenditure savings. A base station coverage area in 450 MHz is three times larger
than in the 900 MHz band and 12 times larger than in the 1.8 GHz and 2.1 GHz
bands, with an excellent signal-to-noise ratio. The propagation characteristics of
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CDMA 450 also make it ideal for in-building penetration, where up to 70 percent
of wireless broadband connections are made. It also enables less power
consumption and higher average user data throughputs due to fewer handoffs.

In the future, the entire ICT network will immigrate to IMS/IOT network
without suspense in the world, currently in Uzbekistan, all the ICT networks are on
the way to NGN/IMS, and there are Less than 50% of existing networks, which
still are the PSTN/TDM/2G/PLMN equipment. In general, a migration strategy
involves 3 kinds of ways to use to development NGN network from TDM
network®:

e An «island» solution involving overlay between a TDM component and an
NGN component (each one serving different purposes and the NGN one being
dedicated to limited load or functionality, for example NGN-specific features such
as new services);

o General overlay between a TDM component and an NGN component (each
one serving the same purposes, with load sharing between the two) and gradual
migration towards the NGN component following usage adoption;

e Complete replacement of the TDM component by an NGN component,
with possible fallback upon failure. This approach is made complex by the fact that
there is generally not a complete functional overlap between «equivalent»
components in the TDM and NGN architectures (the NGN adds new features and
may cause the loss of legacy features which need to be emulated or simulated), and
by the interdependency between functional domains (e.g. the core network and the
service architecture). In Uzbekistan prudently designed and formulated proposal
was based on the following principles: firstly, to build backbone connections nodes
and then to develop services and networks.

Agriculture GDP Growth Rate
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Graph 1. Agriculture GDP Growth Rate®

° DEVOTEAM 2008.10, *Migrations to NGN/IMS white paper’, CONNECTING BUSINESS & TECHNOLOGY
0 World Bank statistics.  http://www.quandl.com/WORLDBANK/UZB_NV_AGR_TOTL_ZS-Uzbekistan-
Agriculture-value-added-of-GDP;
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Agricultural transition in Uzbekistan is driven by a process of land reform,
which involves redistribution of land among producers and concomitant changes in
farm structure™™. The country’s agricultural systems underwent significant
structural changes resulting in total agricultural output dropping to -15.4% by
1996. In the begining of land transition shown in the bellow bar chart, the
Agriculture growth rate and Agriculture GDP was variable until 2002. However,
with the implementation of land distribution initiatives and the engagement of an
increasing number of households in agriculture and crop diversification, the output
level increased significantly during 2003-2007, and surpassed the output levels
attained in 1991 (Graph 1).

Agricultural Labor Force Growth Rate in Uzbeksitan
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Graph 2. Agricultural Labor Force Growth Rate in Uzbekistan®?

The share of rural population is steadily increasing over time due to higher
population growth rates in rural areas from a constant 60% up in 1990 to 64% in
2004-2006. The share of agricultural employment also remained steady at 40%
until 1990, but after a slight increase to 44% in the begaining of transition years
(1991-1993) the trend changed to a downward slide. The share of agriculture in
total employment had dropped to 25.8% by 2012 (bellowing curve yellow line).

Usually, agricultural employment keeps steady around 40%, but the situation
changes from 2008, and the opposing trends sharply dropping down to 27% in
2009. In the past few years, the number is slightly decreasing. During 2008-2012,
agriculture employee raising quickly from 2.75 million to 4.34 million, but the
percenge of agriculture employee descend from 27% to 25.9% because the
employee in the other sector is ascending much faster than agriculture labor force
(Graph 2).

11 Zvi Lerman (2007), Department of Agricultural Economics and Management, The Hebrew University of
Jerusalem, Israel
2World Bank. http://www.tradingeconomics.com/uzbekistan/agricultural-land-sg-km-wb-data.html
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From the above graph, we can see that there are 3 phases of the growth rate
trend of Labor force in Agriculture. The first phase from 1991 to 1996, the labour
force growth rate fluctuated from 10% in 1991 to 14% in 1992, then -6% in 1993,
9% in 1994, -10% again in 1996. In the second phase from 1997 to 2007, the
growth rate of labor force in Agriculture was quite stable around 3%. The third
phase from 2008 to 2012, the labor force growth rate fall down from 3% in 1997 to
-35% in 2008, then raised to 13% in 2009. In year 2010 and 2012, the number kept
being 4%, but in the year 2012 increased to 26%. Irrigated land in Uzbekistan is of
paramount importance for agriculture and the entire economy. In our study we
have collected the irrigated land as bellow (Graph 3).

Another important Agriculture input factors is Agriculture Material, which is
including but not limited as water usage, seeds, tractor and machinery (own and
rented), fertilizer, organic manure, pesticides and herbicides use. Agricultural
machinery refers to the number of wheel and crawler tractors (excluding garden
tractors) in use in agriculture at the end of the calendar year specified or during the
first quarter of the following year.

Uzbeksitan Agricultural Land
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Graph 3. Uzbekistan Agricultural Land™

Chapter 11l Contribution Analysis of ICT (NGN) Investment for
Agriculture in Uzbekistan considers calculation procedure of the production
functions of agriculture and calculates the efficiency of investment in the technology
contribution for Agriculture (herein after short as the TCA) in Uzbekistan.

The study was to find out the direct input energy and indirect energy in per
hectare in cotton production and compare with input costs. During the process
before all input converted into cost, energy was the media to be used to show the
material input. It is the right data we need to be used to consider the same material
input relation in Uzbekistan since the energy consumption will be fair to explain
the material input without affected by price level. It also sought to analyse the
effect of farm size.

13 Developed by the author based on internet resources
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The Data of above table were collected from sixty five farmers using a face to
face questionnaire. The sample farms were selected through a stratified random
sampling technique. The results revealed that cotton production consumed a total
of 49.73 GJ/ha of which diesel energy consumption was 31.1% followed by
fertilizer and machinery energy. From the most important input items were seeds,
labour, machinery costs, diesel water and pesticide above, the labour will not take
account our Material expenditure since labour force is caculated as individual
factor in our research. Large farms were more successful in energy productivity,
use efficiency and economic performance. Here we use the average number.
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Graph 4. Use of materials for economic growth in the agriculture
of the Republic of Uzbekistan™*

From above graph, we found out that the tractor and machinery input in
agriculture keep increasing from 1997 to 2013, so does the chemical fertilizer
although it is dropped down during 1997 and 2002. The total material input growth
rate in Agriculture in Uzbeksitan have different story, the number of material input
jumped down from 45.36% in 1997 to -10% in 2000, it keep variable around 0%,
back to positive,say, 0.35% since year 2005, after that the material input growth
rate maintain a number less than 1%.

Compared to the data we collected above, the agriculture GDP growth rate,
Labor force in Agriculture growth rate, land in Agriculture and Material inpute
growth rate fluctuated much in the 1990 s. The Agriculture land usage and
Material input are relative stable. In the past 8 years from 2007 to 2015, the
variable of the data are obvisouly.

The data changes were acompanied by the land transfer reform and
Agriculture production cultivation structure adjustment. Our research focus on the
contruction of ICT/NGN investment to Agriculture, rather than the other factors.
So we choose the data during 2002 to 2015 and the period the ICT investment is

14 Developed by the author based on internet resources

44



booming up fastly according to our research in Chapter 111 (Table 1).

Table 1
Agriculture Input key factors Growth Rate in Uzbekistan™

ITEM 2002 2003 [2004 2005 2006 |2007 | 2008 2009 2010 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Agriculture GDP
Growth rate (%)

Land Growth Rate in | 1 14 1974|0.00 L0.56 2.36|2.05 | -0.01 |0.02 001 0.75 | 0.19 | 037 | 0.07 | 007 | 0.07
Agriculture (%)

Labor Force Growth
Rate in Agriculture (%)
Material Input Growth
Rate in Agriculture (%)

0.72 -4.18/-0.34/8.11 11.2220.04|11.62 |7.32 16.2116.31|11.79 | 7.86 | 5.00 | 450 | 4.50

2.56 [2.53|2.70 |2.67 |2.69 |3.01 |-35.30 15.49/|4.28 |3.84 |26.07 | 2.73 | 1.15 | 1.13 | 1.87

-0.32 -2.08/0.35 |1.48 |0.92 (0.92 | 0.84 |0.83 |0.83 |0.83 | 0.83 | 0.83 | 0.83 | 0.83 | 0.03

On the basis of the data in Table-1 we constructed a production function of
the Cobb-Douglas for Agriculture of the Republic of Uzbekistan:y = AL*K*:M*

There is a nonlinear relationship between the inputs L and K and the output Y, and

the three inputs interact. To estimate the parameters®, & %andA, the nonlinear
Cobb Douglas must be linearized. This is possible, which is another reason why
the Cobb-Douglas is so attractive. Taking the natural log of both sides of
Y = AL*K™ we obtain

In(Y) =In(A) +a, In(L) +a, In(K) +a, In(M)

Table 2
Calculation of the parameters of the production function of the Cobb-Douglas
for Agriculture input and output correlation in Uzbekistan™

Material Land in . .
v Expenditure | Agriculture La_bor In Agrlcul_tu_re
ear | . . - Agriculture |GDP(Billion A al a2 a3
in Agrlculture (Million (Million) USD)
(Billion USD) Heact)

1997 1.91 33.31 3.44 3.81 0.281033 |1.522575 |0.536558 |0.580925
1998 1.89 27.35 3.44 3.67 0.276462 |1.436957 |0.536558 |0.564666
1999 2.21 27.35 3.45 3.9 0.344392 |1.436957 |0.537819 |0.591065
2000 1.98 27.34 3.53 3.96 0.296665 |1.436799 |0.547775 |0.597695
2001 1.97 27.35 3.62 3.88 0.294466 |1.436957 |0.558709 |0.588832
2002 1.92 27.05 3.72 3.88 0.283301 |1.432167 |0.570543 |0.588832
2003 1.87 26.85 3.81 3.71 0.271842 |1.428944 |0.580925 |0.569374
2004 2 26.85 3.91 3.7 0.30103 |1.428944 |0.592177 |0.568202
2005 2.24 26.7 4.02 4 0.350248 |1.426511 |0.604226 | 0.60206
2006 2.69 26.07 4.13 4.45 0.429752 |1.416141 | 0.61595 | 0.64836
2007 3 26.61 4.25 5.34 0.477121 |1.425045 |0.628389 |0.727541
2008 3.22 26.6 2.75 5.96 0.507856 |1.424882 |0.439333 |0.775246
2009 3.74 26.61 3.18 6.4 0.572872 |1.425045 |0.502427 | 0.80618
2010 4.35 26.61 3.31 7.44 0.638489 |1.425045 |0.519828 |0.871573
2011 4.87 26.66 3.44 8.65 0.687529 | 1.42586 |0.536558 |0.937016
2012 5.25 26.61 4.34 9.67 0.720159 |1.425045 | 0.63749 |0.985426
2013 5.29 26.6 4.76 10.43 0.723456 |1.424882 |0.677607 |1.018284
2014 531 26.98 451 10.95 0.735271 |1.435765 |0.683214 |1.020102
2015 5.33 27.0 4.56 11.45 0.740732 |1.443122 |0.684202 |1.020365
2016 5.34 27.01 4.56 12.366 0.742531 |1.423412 |0.685104 |1.021012

15 World Bank statistics
18 \World bank/SPSS software calculation
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Using available data from Table-1, we can take the natural log of each data
series to create variables that are in the log levels rather than the levels.

Regression visa SPASS softwear to the I"(Y) on the IN(L) the IN(K) and the IN(M)
we obtain the coefficent numbers as in Table 2.

The calculations were made by using SPSS software package. The production
functions of the Cobb-Douglas for Agriculture of the Republic of Uzbekistan as
follows:

In(Y) = In(=0,330260) + 0,095433In(L) + 0,397279In(K) + 0,943074In(M)
(0,445729) (0,114842) (0,296816) (0,040725)

This production function of Cobb-Douglas type could be written in the
logarithms form. For this purposes we change the both sides of the equation and
get the production function for Uzbekistan as follows:

Y — 0 718737 . L0’095433* K0'397279' M 0,943074
R?=0,979191 F =2039129 DW =1,293923

According to our caculation, coefficient of Mg 6, B are 0.943074, 0.397279,
0.095433. Ratc Yearly results as in 3-Table.

We can consider that during 1997-2004 Ratc coefficients were rather
volitaile. The caurses of that were privatization of land and avoiding the cotton
monopoculture, the increase of land under weat. Because of this restructure
agricultural GDP also was volatile.

Table 3
The calculation of the efficiency of investment in ICT / NGN in
agriculture of Uzbekistan®’

Agriculture
Year | GDP Growth 0 B Mir LGR*6 | LGR*B | Mg*Em | Rstp RATC
rate (%)
1997 23.14% 1.522575 | 0.536558 | 0.580925 |-7.58% | 0.18% 42.78% |-12.24%|-52.91%
1998 -2.72% 1.436957 | 0.536558 | 0.564666 | 9.19% 0.03% -2.55% |-9.39% |345.50%
1999 7.08% 1.436957 | 0.537819 | 0.591065 |-1.08% | 0.01% 4.04% |4.11% | 58.07%
2000 2.49% 1.436799 | 0.547775 | 0.597695 | 2.81% 0.24% -9.48% | 8.92% |358.12%
2001 -1.03% 1.436957 | 0.558709 | 0.588832 | 0.99% 0.24% -0.35% |-1.91% |185.48%
2002 0.72% 1.432167 | 0.570543 | 0.588832 |-0.41% | 0.24% -0.30% | 1.19% |164.26%
2003 -4.18% 1.428944 | 0.580925 | 0.569374 | 0.29% 0.24% -1.96% |-2.75% | 65.78%
2004 -0.34% 1.428944 | 0.592177 | 0.568202 |-1.66% | 0.26% 0.33% | 0.73% |-214.23%
2005 8.11% 1.426511 | 0.604226 | 0.60206 |-0.14% | 0.26% 1.40% |6.60% | 81.33%
2006 11.22% 1.416141 | 0.61595 0.64836 | 3.22% 0.26% 0.86% | 6.88% | 61.30%
2007 20.04% 1.425045 | 0.628389 | 0.727541 | 4.46% 0.29% 0.87% |14.42% | 71.98%
2008 11.62% 1.424882 | 0.439333 | 0.775246 | 7.96% | -3.37% 0.79% | 6.24% | 53.70%
2009 7.32% 1.425045 | 0.502427 | 0.80618 | 4.62% 1.48% 0.79% | 0.44% | 6.02%
2010 16.21% 1.425045 | 0.519828 | 0.871573 | 2.91% 0.41% 0.79% |12.11% | 74.69%
2011 16.31% 1.42586 | 0.536558 | 0.937016 | 6.44% 0.37% 0.78% | 8.72% | 53.46%
2012 11.79% 1.425045 | 0.63749 |0.985426 | 6.48% 2.49% 0.78% | 2.04% | 17.30%
2013 7.86% 1.424882 | 0.677607 | 1.018284 | 4.68% 0.93% 0.78% | 1.46% | 18.60%

2014 6.9% 1.412632 | 0.683214 |1.024237 |4.35% | 0.84% 0.79% | 1.94% | 20.35%
2015 7.0% 1.403153 | 0.687428 | 1.028635 | 4.06% | 0.79% 0.77% | 2.06% | 21.84%
2016 7.5% 1.4038021| 0.687289 | 1.028566 | 4.12% | 0.86% 0.78% | 2.16% | 21.86%

" Worked out by the author
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From 2004 to 2016, the data tended to be relative stable, but the Rarc varied
much. Therefore, the contribution of ICT/NGN in the development of the society is
booming up. The results of our research proved it. The contribution of ICT/NGN
technologies during 2004-2015 years the Ratc was 48.71%, which means the
contribution of technology and science to Agriculture output is 48.71%, in 2016 is
around 49%. This level was reached in China in year 2005 and in 2016- 56.2%,
This is around 80% of such figure in the USA and other developed countries in the
world.

CONCLUSIONS

1. Agriculture development is not only for economy consideration, but also
for social steadiness. The Agriculture development during 1991-2016 mainly was
reached not only due to productivity efficiency of production factors but also due
to policy renovations including land distribution to personal farmer and production
diversification into wheat from cotton.

2. In developed countries scientific achievements and technological changes
are important drivers of economic performance. The ability to create, distribute
and exploit knowledge has become a major source of competitive advantage,
wealth creation and improvements in the quality of life. Some of the main features
of this transformation are the growing impact of information and communications
technologies (ICT) on the economy and on society.

3. According to our ICT investigation, we find that the ICT/NGN technology
IS quite mature both in the world and Uzbekistan, and it is also available,
affordable, and accessible in Uzbekistan almost to 100% of households. The
technology innovation makes the service available, and affordable in Uzbekistan.
ICT/NGN is a good method to improve the Agriculture productivity via intensive
growth without over exhausting social resources. Although the ICT knowledge and
computers are not popular in rural villages, most of farmers do not know how to
use a computer. After comparing China situation and Uzbekistan, we found out the
farmers can use the ICT e-commerce method easily even they do not have deep
ICT knowledge. Farmers can use the NGN/ICT for marketing of agricultural
products, as the farmers of Sichuan and Shaji village do in China.

4. Science and technology can help to deal with problems in Agriculture in
Uzbekistan. Actually the most important thing is to find numerical relation
between ICT/NGN and Agriculture. In chapter Il we modelled the method via
econometric knowledge, we found out the average parameter Rarc, and the
correlation between ICT/NGN investments and Rarc, we got to know the degree
how the investment affect Agriculture. According to our research, ICT/NGN
investment can contribute to agricultural output, ICT/NGN investment in
agriculture and Ratc showed the positive relation, the coefficient ratio was 0.3174,

18 Wang QiXian, Li ZhiQiang, and Liu ZhenHu, Liu ZiJie (2006.11) the 10" 5 year China Agriculture Science and
Technology Contribution Statistic and Forecasting of Year 2020,RESEARCH OF AGRICULTURAL
MODERNIZATION, Vol 27, Periodicals 7
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which means that contribution of ICT/NGN investment in agriculture can reach
around 31%.

5. From the data analysis we got that in 2015 the Ratc coefficient was 0,48 in
Uzbekistan and in 2016 — 0,49. This means that Agriculture of Uzbekistan is still at
the developing stage. Investment, material inputs are still key factors for
Agriculture GDP output, but the growth margin of material inputs for Agriculture
tends to decrease. It is time to try different methods and thought to improve the
productivity of Agriculture, to improve the Agriculture output margin and convert
ratio from the land, labor and material input.

6. Our research shows that among the land, labor and material inputs in
Agriculture, the material inputs, such as seeds, water irrigation, chemical
fertilizers, machines and tractors still remain the key factors for agricultural output.
So at the current stage in Uzbekistan material inputs in Agriculture shall be kept on
strength to make sure the agricultural output is not undermanaged. For this reason,
the combination of input factors shall be optimized and due care must be given to
chemical fertilization of the land to prevent the soil pollution which happened in
China and European countries.

7. Based on the above it is recommended to enhance the ICT/NGN
investment in agriculture. Although the correlation between ICT/NGN investment
in Agriculture and Rarc is around 30%, but this number is variable from the long-
term perspective. Besides this, any technology implementation has a strong
relation with human resource knowledge background. Therefore, education and
training of farmers will also take some time.

8. The potential of ICT/NGN investment in Agriculture is quite big. As we
mentioned before, in Uzbekistan the Ratc was 49% in 2016, in China - about 56%,
in the USA and European developed countries was around 70%. For Uzbekistan to
reach the level of the Ratc in the USA or in China another 15 years are required.
The budgeting of ICT/NGN should be on the continuous basis. Currently the
investment in ICT/NGN is 0.4% of GDP (in the US in 2008 this figure was 4,4%).
So we recommend to raise the amount of ICT/NGN investment in agricultural
sector. The growth ratio in ICT/NGN investment in Agriculture shall not be less
than the investment in ICT/NGN in the society. And the ICT/NGN investment in
the social shall be fast up, and the year to year growth ratio shall keep the same
pace with the GDP growth.
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Pe3ome (aBTOpedepar aucceprauuu 1okropa ¢punocopuu (PhD))

Heanb uccaenoBanms. Llenpio quccepTallMOHHOTO KCCIEIOBAHUS SIBISETCA
pa3paboTka M BHEJIPEHHE METOAOJOTUM M3MEPEHUsT YPOBHSA BO3JEHCTBUS
UKT/CCII uHBecTHMIIM Ha HWHHOBAIMOHHOE PAa3BUTHUE CEJILCKOIO XO35HUCTBa
VY30ekucTaHa ¥ MPAKTUYECKUX PEKOMEHIAIMI MO MOBBIIMIEHUIO 3(PHEKTUBHOCTH
OTpaciu.

O0beKTOM HCCIed0BAHMS SBJISICTCA OTPacib CEJIbCKOTO  XO3siCTBa
PecniyGnuku V30ekucraH.

HayuyHasi HOBHU3HA HCCIIEIOBAaHUS COCTOUT B CIEAYIOIIEM:

YCOBEPIIEHCTBOBAH MexaHu3M HHBecTupoBanus W BHeApenus AKT/NGN
TEXHOJIOTUM B CeNbCKOM Xx03sicTBe Pecniyonuku ¥Y30ekucraH;

pa3paboTaHbl MaremMaTH4ecKass MOJEIb W METONOJOTUSl  ONpPEHEIICHUS
ONTUMAJILHOIO  00beMa W  MapKMHAJIbHOM  A()PEKTUBHOCTH  PECYPCOB,
OTHOCHUTEIIBHOTO U a0COJIOTHOTO «YHCTOTO» BIHUSHUS (PAKTOPOB, HA Pa3BUTHE
oTpaciu cenbckoro xo3sicTea u dddextuBHoctr naBectuninii B AKT/NGN;

HA OCHOBE 0000IIeHUsT KiIacCU(UKAIMOHHBIX TPU3HAKOB pa3paboTaHa
monmens ontumuzanuu  wHBectunuii B AKT/NGN - TexHomorum U
yCOBEpIIEHCTBOBaHA Mpou3BoAcTBeHHas (pyHkuus tTuna Kod6a — Jlyrnaca;

B TMPOU3ZBOACTBEHHOM (YHKIMU MPEJIOKEH OTHOCUTEILHBIM IOKa3aTelb,
XapaKTEPU3YyIOIINI MPOIECC BOCIPOU3BOJICTBA OCHOBHBIX (DOHIOB;

HAa OCHOBE MPEMJIOKEHHONW NPOU3BOJCTBEHHON (yHKIMH, pa3padboTaHa
MOJIEIb YIIPABJIEHUSA JTOJITOCPOYHOW HMHBECTULUHMOHHOW MOJMTUKON B CEIBCKOM
xo3siicTBe PecriyOnuku Y30ekucras.

Buenpenue pe3yabTaTtoB ucciaenoBanus. Ha ocHOBe pe3ynbTaTOB,
MOJIyYECHHBIX B UCCIIEAOBAHUU MPOLECCA MOBBIMICHUS MPOU3BOJUTEIBHOCTH
nyreM mpuMeHeHuss NGN-TexHosoruif B CelbCKOM x03siicTBe PecmyOnuku
VY30ekucTaH:

PekoMeHmanuu MO COBEPIICHCTBOBAHUIO MEXaHHW3Ma WHBECTUPOBAHUS B
HNKT/NGN cenbckoro xo3siictBa PecniyOnuku Y30ekucTaH BHEIPEHBI B IPAKTUKY
MuHucTepcTBa CEIbCKOTO W BOAHOTO xo03sicTBa PecmyOnuku Y30ekucras.
ConuanbHO-7KOHOMHUYECKass 3(PPEKTUBHOCTh BHEAPEHHUS B CEIBCKOM XO3SIHCTBE
Pecniybnuku Y30ekucraH, OlleHEHHas MO Mpou3BoAcTBeHHOW (PyHkimu Kobba —
Hyrmaca wu okcnepTHbIM myreM coctaBuina 6,4 wmipa. cym. (ChpaBka
MuHucTepcTBa CEIbCKOIO M BOAHOrO xo3diictBa or 11okTabps 2016 roga 3a
Ne03/15-3280);

pa3paboTaHbl MaTeMaThyecKkas MOJEIb M METOJOJOTHUSl  ONpPEACIICHUS
ONTUMAJILHOTO  00beMa W  MapXKUHAJIBHOM  A()PEKTUBHOCTH  PECYPCOB,
OTHOCHUTEJIBHOTO M a0COJIOTHOTO «YHCTOr0» BIMSHHUS (DaKTOPOB, HA pa3BUTHE
OTpaciu CeabCKoro xo3siictBa M 3¢ dextuBHocTH HHBecTHIM B AKT/NGN
(CrpaBka MuHucCTEpCcTBa CEIBCKOr0 M BOAHOTO Xo3siicTBa oT 1lokTsadps 2016
roga 3a  Ne03/15-3280). B  pesymbraTe  BHeApeHHs — pa3pabOTaHHON
MPOU3BOJACTBEHHOW (YHKIIMHM IS CEIBCKOTO XO35AWCTBa Y30ekucraHa ObLia
co3/laHa BO3MOKHOCTh ONTHUMM3WPOBATh MpHBIeUYeHHbIe WHBecTHIMH B AKT/
NGN-TexHOIOTHH 1 Ha UX OCHOBE MTOBBICUTH MPOAYKTHBHOCTH PECYPCOB;
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HAa OCHOBE 0000IIeHUsI KIACCU(PUKAIMOHHBIX MPU3HAKOB pa3paboTaHa
Monenb ontumusanuu uaBectunwii B NGN - TexHomorun u ycoBepIieHCTBOBaHA
npousBojacTBeHHas ¢yHkuus Ttuna KoOGb6a — [lyrmaca, xoTopas BHeIpeHa B
JESTENbHOCTh MHUHHUCTEPCTBA CEIBCKOro W BoaHOro xossictea (CrpaBka
MuHucTepcTBa CEIbCKOr0 M BOAHOTO Xo3siicTBa OT 1loktsabps 2016 roma 3a
Ne(03/15-3280). B pesynbrare 370 Jai0 BO3MOXKHOCTh YIPaBIECHYECKUM OpraHam
Ha MUKPO U MaKpPOYPOBHE CEIIbCKOTO XO3sICTBA MPUHSATH () (PEKTUBHBIC PEIICHMS,
BbIOpATh aJIEKBATHYIO MPOU3BOJCTBEHHYIO (DYHKIIMIO B pealu3allid IMPOILIECCOB
WHBECTUPOBAHUS, PACCUUTATH €€ C TTIOMOIILI0 KOMIIBIOTEPA U IPOBOIUTH TITYOOKHIA
aHaJIN3;

B TMPOM3BOACTBEHHON (YHKIIMHM TPEII0KEH OTHOCHUTCIIBHBIA ITOKa3aTelNb,
XapaKTEPU3YIOIINA TPOIECC BOCIPOU3BOJCTBA OCHOBHBIX (DOHIIOB, KOTOPBIH
UCIIONIb30BaH B cHUcTeMe MUHUCTEPCTBA CEIBCKONO W BOJHOTO XO3SMCTBa
PecniyGnuku Y36exucran st onpenenenus 3¢p(HeKTUBHOCTH OCHOBHBIX ()OHIIOB

(CnpaBka MuHHCTEpCTBA CEIBCKOTO M BOAHOTO X03sicTBa OT 11OKTSOpS
2016 roma 3a Ne(3/15-3280). PexkomeHIOBaHHBIM IOKa3aTelb TMO3BOJIMII
CpaBHUBATh OTHOCHUTEIHHYIO 3(P(PEKTHBHOCTH NEUCTBYIOINX U BHOBH BBEICHHBIX
OCHOBHBIX (DOHJIOB;

pa3paboTaHHas MOZENIb [0 COBEPIIEHCTBOBAHMIO MEXaHW3Ma YIpaBJICHUS
JOJITOCPOYHON MHBECTUIIMOHHOM TMOJUTUKON B CEIHLCKOM XO3SCTBE BHEIpEHA B
MPAKTUKY JEATEIHbHOCTH MMHHCTEPCTBA CEIBCKOTO ¥ BOJHOTO XO3SMCTBA
Pecniyonuku  Y306ekuctan (CrmpaBka MHHHCTEPCTBA CEIBCKOTO U BOJHOTO
xo3siicTBa Pecniyonuku Y30ekucran ot 11oktsaops 2016 roma 3a Ne03/15-3280)
Cpennuii nokaszarenb RATC ¢ 2004 rona o 2015 rox cocrasui 48.71%, a B 2016
rony - 49%, 4To O3Ha4yaeT BKJIAJ HAYKW U TEXHHKU B BBIIYCKE CEIBCKOIO
xo3siictBa - 49%. Takoil ypoBenb Obu1 nocturHyr B Kwurae B 2005 romy.
B 2015 roay B Kurae on coctaBui 56,2%,

Crpykrypa m o0bem auccepramum. /luccepranusi COCTOMT W3 BBEACHUS,
TpexX TIJIaB, 3aKJIIOUEHHS, CIMCKA HCIIOJIb30BAHHON JUTEpPaTyphl M MPHUIOKEHUSI.
OO6muit 06beM auccepraluu coctaBisger 138 cTpaHuil.
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